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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooeporcanue Imansl hopmuposanus KomnemeHyuu
Komnemenyuu KOMnemeHnyuu Jexkyuu | IIpakmuuecku | Jlabopamophuie Kypcoesou
“ “ " P pamop VP Haumenosanue
e 3anAmuA npoexm
OUYEHOUHO20
3anamus, (paboma)
cpeocmea
nadopamopusl
i NPAKMUKYM
OIIK-3 Cnoco6GHOCTBHUCTIONB30BATh Tema 1-8 He JI. paboma 1-8 Tema 1-8 Tecmuposanue,
COBPEMCHHBIC I/IH(bOpMa]_[I/IOHHBIe npeoycmompe IK3AMEH, 71a0.
TCXHOJIOIHH, TEXHUKY, IIPUKIIaJHBIC Hbl pa6om bl
1
IIPOrPaMMHBIE CPEACTBA IIPU PELICHUU KoHmpobHasn
3a1a4 IpodhecCHOHATBHON JIeSITENEHOCTH paGoma (3a0unas
dopma odyuenusn)
I1K-4 CnocoOHOCTh y4acTBOBaTh B MocTaHOBKE |  Tema 1-8 He JI. paboma 1-8 Tema 1-8 Tecmuposanue,
nernell npoekta (Mporpammel), €ro 3axaq npedycmompe IK3ameH, 1ao.
NpU  3aJaHHBIX KPHTEPHSIX, IEIEBBIX ot padomol
1
(GYyHKIMSIX, OTrpaHUYCHHSIX, pa3paboTKe KOHMpOAbHAA

CTPYKTYpbI ero B3aMMOCBSI3EH,
OIIpENENeHNH TPHOPUTETOB  PelIeHUs
3aa4  C  YY4EeTOM  TPaBOBBIX W
HPaBCTBEHHBIX aCTeKTOB
poheCCHOHATBHON  JEITEThbHOCTH, B
pa3paboTKe MPOEKTOB M3MIENUN C yIETOM
TEXHOIIOTUIECKHX, KOHCTPYKTOPCKHX,
IKCIUTYaTallHOHHBIX, ACTETHYECKHUX,
OKOHOMHYECKHX W  YIPaBIEHYECKUX
rapaMeTpoB, B pa3pabOTKe IPOEKTOB
MOJIEPHU3AIIIH JEWCTBYIOIINX
MIPOM3BOJICTB, CO3/laHUW  HOBBIX, B
paspabotke CpEICTB u CUCTEM
ABTOMAaTH3AIlNH, KOHTPOJIS, JUATHOCTUKH,
WCIIBITAHUH, YIpPaBIEHHUS TIPOIIECCAMH,
JKU3HEHHBIM IIUKJIOM MPOAYKIUU U €€
KaueCTBOM B COOTBETCTBUU c
TEXHUYECKUMU 3aJaHUSIMU "

paboma (3aounasn
dopma obyuenus)




HCIIOJIb30BAHUEM CTaHAApPTHBIX CPEACTB

aBTOMaTHU3allun pacyeToB u
IIPOCKTUPOBAHUA
[1K-14 CnocoOHOCTh yuacTBOBaTh B paspaborke | Tema 1-8 He JI. paboma 1-8 Tema 1-8 Tecmuposanue,
MCpONPHUATAN 110 [POCKTUPOBAHHIO npeoycmompe IK3ameHn, n1ao.
HPOLIECCOB Pa3pabOTKH M H3TOTOBJICHUS oy pabomoi
El
MPOAYKIINH, CpEICTB u CHUCTEM KOHMpoAbHAA
aBTOMaTu3alru, KOHTPOJIA, JUAarHOCTUKH,
. paodoma (3aounan
HUCIIBITAHWH, Y1paBJICHUA
dopma odyuenusn)
MpOU3BOJCTBOM, JKHU3HCHHBIM I[HUKIOM
MIPpOAYKIHHN u (S Ka4dy€CTBOM, ux
BHEAPECHUS
I1K-19 CrocoOHOCTh yJacTBOBaTh B paboTax 1o Tema 1-8 He JI. paboma 1-8 Tema 1-8 Tecmuposanue,
MOZCINPOBAHUIO TPOIYKIHH, npedycmompe IK3AMEH, 1a0.
TCXHOJIOTHYCCKHUX IIpoIeccoB, Hbl paﬁombl
1
IIPpOU3BOJICTB, Cp€acTs n CHUCTEM KOHMpONbHAA

ABTOMAaTH3ALNHU, KOHTPOJIS, AMATHOCTUKH,
WCIIBITAaHWUI W YIIpaBIEHUS TPOLIECCaMH,
JKU3HEHHBIM [HKIOM TIPOIYKIIMH U €€
KauecTBOM c WCIIOJB30BaHUEM
COBpPEMEHHBIX CpEICTB
ABTOMAaTHU3WPOBAHHOTO TPOEKTHPOBAHMS,
Mo pa3paboTKe aIrOPUTMHYECKOTO U
MIPOrPaMMHOTO 00ECIedeHusi CPelCcTB U
CHUCTeM aBTOMATH3AIlMH W YIPABICHUS
MIPOIECCAMHU

paboma (3aounasn
dopma obyuenus)







Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooyo)

JlabopaTopHblii

AKTHKYM, KOHTPOJIbHasi padoTa (TeKyluil peldTHHI)

bamn
JIaboparopHas paboTa ouHas (hopma 3a04Has opma
5 cemectp 6 cemectp 5 cemectp 6 cemecTp
Nel 12-18 9-12
Ne2 12-18 9-12
Ne3 12-18 9-12
Neq 12-18 9-12
Ne5 12-18 9-12
Ne6 12-16 12-16
Ne7 12-17 12-17
Ne8 12-17 12-17
KonTponsHast pabora 15-30
TectupoBanue 0-10 0-10 0-10 0-10
NTOTI'O 60-100 36-60 60-100 36-60
JK3aMeHAIMOHHBbIH peliTHHT
Bomnpoc bain
Ox3aMeHalMoHHbIN Borpoc Ne | 7-11
TeopeTuyeckasi 4acTh (OmpeesieHus, oOure XapaKTepUCTHKH U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-4
MPaBIBLHOCTH KOHEYHOTO pe3yibTaTa 1-3
DK3aMeHaIMOHHBINA BOrpoc No 2 7-13
TeOpeTHYecKas 4acTh (ONpeaeaeHus, 00Ine XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-5
MPaBILHOCTH KOHEYHOTO pe3yibTaTa 1-4
ITpakTryeckoe 3amanue (MPaBILHOCTH KOHEYHOTO PE3Y/IbTaTa) 8-12
JlonosHuTensHbIN Bompoc No 1 1-3
JlonomHuTEBHBIN BOopoc Ne 2 1-3
NTOTI'O 24-40
KypcoBoii pabora 60-100







Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe Kputepuu oneHKH HHINKATOPOB AOCTU:KeHHsI pH GopMe KOHTPOJIS:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYNEHTY, €CIH TeOopeTHUYecKoe
(3auTeHO) |coaepikaHUE Kypca OCBOEGHO IOJIHOCTBIO, 0e3 MpoOeNoB; HCUEPIbIBAIOIIE,
MOCJIEIOBATENbHO, YETKO W JIOTMYECKM CTPOMHO WU3JIaraeT Marepuan,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BONPOCAMH U JAPYTHMH BHJIAMH
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETC HOHOHHHTeHbeIﬁ marepual
BCE MPENYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBINIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLCHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMAaJIbHOMY,
aHAIM3UPYET TIONYYEHHBIE PE3yNbTAThI, MPOSBISET CAMOCTOSTEIBHOCTD
. Onenka «3aYTEHO» BBICTaBIISICTCS
IIPH BBIITOJIHCHUHW 3aJIaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIHM TEOPETUIECKOe
TEMaM AJUCHHUIIIIMHBI ITIOCJIICAOBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOHOCTHIO, HEOOXOIWMBIE TPAKTUICCKUE
JIOTHYECKHU H3JI0KCHBI, JOITYyCKaroTCsA
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTpPCHHEIC
., HE3HAYUTENbHbIE HEJOYEThl B OTBETE
nporpaMMoli oOydeHHsi ydeOHbIC 3aJlaHWsl BBINIONHEHBI, Ka4eCTBO WX
CTyJICHTa, TaKHWe Kak  OTCYTCTBHUE
BBITIOJTHEHUST JIOCTATOYHO BbIcOKoe. CTYJNEHT TBEpAO 3HAET MaTepHal,
CaMOCTOSITEIBHOTO ~ BBIBOJIA,  PEUYCBBIC
TPAaMOTHO M IO CYIIECTBY HM3JIaraet ero, He JIOMyCKas CYMIECTBEHHBIX| ' o =
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJIECTBOPHUTEILHO»  BBICTABISIETCS  CTYACHTY,  ©CIIH
TENBHO TEOPETUYECKOE COJIepPKAaHUE Kypca OCBOCHO YaCTHYHO, HO MPOOETBI HE
(3a4Te€HO) |HOCAT CYIIECTBEHHOTO XapaKTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX
MPOrpaMMON 3aJ]aHNH BBITIONHEHO, HO B HUX UMEIOTCS OIMOKH, TIPU OTBETE
Ha MMOCTaBJICHHBIN BONPOC CTYACHT JOMYCKAET HETOYHOCTH, HEMOCTATOYHO
MpaBUJIbHBIC (OPMYITHUPOBKH, HAONIONAIOTCS HAPYIICHUS JIOrMYSCKOM
MOCJIE/IOBATENLHOCTH B U3JIOKEHUU TIPOrPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTENIHHO» BBICTABISACTCS CTYIEHTY, eciii oH He|OlleHKa «HE 3a4T€HO» BBICTABISACTCS
WUTEbHO  [3HAET 3HAYUTENBHOW 4YacTH MPOTPAMMHOrO0 MaTepuaia, JONYCKaeT|CTyAEHTy, €CIH CTYyJSHT He 3Haer
(He3auTeHO) |CYIIECTBEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHCHHSIMHU |OCHOBHBIX IMOHSATHH TEMbI JMCIIUTLTUAHBI,
BBITIOJIHSACT ~ MpakTH4Yeckhe paboThl, HEOOXOJUMBIC TNPAKTUYECKHE|HE OTBEYaeT Ha JOMOJHUTEIbHBIC H

KOMIICTCHIIMM  HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YHCJIOM 6aJ'IJ'IOB, OJU3KUM K MHWHHUMAJIbBHOMY

HaBOJAIIHME BOIIPOCHI ITPEOAaBaTECIIA.




KpaTkasi xapakTepucTHKA OLIEHOYHBIX CPe/JACTBA

Norm/mt

HaumeHoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTika oleHOUYHOTO
cpeacTBa

IIpencraBnenne
OLIEHOYHOI'0
cpenctBa B poHJe

DK3aMeH

CpencrBo, MO3BOJISIONIEE
3HAHHS, YMEHUS |
oOyyarorerocs o
JTUCITUTIITNHE.

OLIEHUTH
BJIQJICHUS
yueOHO

Komruiext
SK3aMEHAITMOHHBIX
OnJIETOB

KonTponshnas padora

Cpencto IIPOBEPKHU yMEHUI
OPUMEHSTh TIOJyYEHHbIE 3HAHUS IS
pelleHus 3aa4 OIpPEICIIEHHOrO THIA
110 TEME WJIU pa3Jely.

Kommiexkt
KOHTPOJIbHBIX
3aJITaHUI
BapUaHTaM

10

3amumra
n1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
yMEHHE W BIaJIeHue 00ydYaromerocs
u3jaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOSATEIHHO PUMCHSTh
CTaHJIAPTHBIE METOJBI TIOCTABJICHHOM
3aauu c UCTIOIh30BAaHUEM
uMerIIeiicss  mabopatopHoil  6aswl,
OPOBOJAUTH  aHaJU3  IOJYYEHHOTO
pe3ynbTara paboTHI. Mosxer
BBITIOJIHATBCA B MHJUBHUIYyaJIbHOM
NOPSIJIKE WK TPYIION 00y4YaroIuxcsl.

Tembl
1a0b0paTOPHBIX
pabor.

Tect

Cucrema CTaHapTU3UPOBAHHBIX
3aaHUH, IT03BOJISIOILAS
aBTOMAaTU3UPOBATh POLEAYPY
U3MEpPEHUSI YPOBHS 3HAHUW M YMCHHI
oOydarorerocs.

Ddoun
3aJIaHUN
MPOBEICHUS
HWTOrOBOT'O
TECTUPOBAHUS
JIMCITATIIINHE

TECTOBBIX
TUTS

10




MMWHOBPHAVYKHU POCCHUHN
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIAPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAllMOHAJIBbHBIN UCCIIEIOBATENILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTH3aIMs TEXHOJOTHUECKHUX MTPOIIECCOB M MPOU3BOJICTB
[Tpodws: ABTOMATH3AIMS TEXHOJOTHISCKUX POIIECCOB M MTPOU3BOJICTB (II0 OTPACIISIM)

3K3aMeHaHHOHHLIe BOIIPOCHI
10 JUCIHUITIINHE Teopus aBTOMAaTUYECKOTO YIIPABICHUS

. O0mue moHATHS 00 YIPaBICHUHU B CUCTEMaX aBTOMAaTHYECKOTO YIIPaBJICHUSI.
. MaremaTrueckue Moieiu 0OBEKTOB U CHCTEM YIpaBJieHHs. MOJeH THIIA BXOJ] — BBIXO/I.
. [Ipeobpazosanue Jlamnaca.

. Jlureapuzanus ypaBHEHUS JHHAMHKH.

. [lepenarounas ¢yHKIMs.

. luHamMHuueckue 3BeHbs U UX XapaKTEPUCTUKH.

. OcHOBHBIE BU/IbI CUCTEM aBTOMATHYECKOTO YIIPaBJICHHUS.

8. Bpemennslie (IepexoHbIC) XapaKTePUCTUKH.

9.AmmumntyaHo-¢a3oBbeiii kpuTepuit HaiikBucra.

10.Kpurepuii ['ypBuna.

11. ABTOMaTHyeckoe U aBTOMaTHU3UPOBaHHOE yrpaBieHusi. OCHOBHbIE MPUHLUIBI aBTOMAaTHYECKOTO
yIpaBiIeHUS.

12. AHanu3 yCTOMYMBOCTH.

13.Kpurepuit Muxaiinona.

14. AnreOpanveckue KpUTepuu ycTonunBocT. Heobxoaumoe yciioBue yCTOMYHMBOCTH.
15. Teopemsl JIamynosa A.M.

16.ITonsTe cTpykrypHOUt ycToitunBocTH. ADX acratnueckux CAY.
17.YacToTHBIE OIICHKH 3amaca yCTOWYMBOCTH.

18.KopHeBbIe OIIEHKH 3araca yCTONUYNBOCTH.

19.YacToTHBIE KpUTEPUU KaYeCTBa MEPEXOAHBIX ITPOLIECCOB.

20.MlHTeTpanbHbIC OIEHKH.

21. YacToTHBIE XapaKTEPUCTUKH.

22 Meton PA®X. [TU — perynsitop.

23.Meton PA®X. I1/] — perynstop.

24 Meton PADX. I1 — perynsarop.

25. Merog PA®X. TTNU]] — perynsarop.

26. CtaTndeckoe uaeanbHOe 3BeHO (MPOTOPIIMOHAIBHOE).

27.Teopust ”HBAPUAHTHOCTH U KOMOMHHUPOBAHHOE YIIPaBIICHUE.

28. Terpupyroiee 3BeHO ¢ 3ara3IbIBaHHEM.

29. UneansHoe muddepeHIupyoiee 3BeHO.

30. Iuddepenmnupyroriee 3B€HO ¢ 3ama3IbIBAHHEM.

31. Cratudeckoe 3B€HO MEPBOTr0 MopsiaKa (alnepHoAnIecKoe).

32. Cratudeckoe 3B€HO BTOPOTo nopsaka (anepuoaudeckoe [I-ro nmopsaxa).
33. Cratuueckoe kojebarenbHoe 3BeHO II-ro mopsxka.
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34. neanbHO€ MHTETPUPYIOLLEE 3BEHO (aCTaTUYECKOE, HEUTPAIILHOE).
35.TunoBble 3aKOHBI PETYIUPOBAHUS.
36.IIponoprnoHanbHbIN 3aKOH PETYIUPOBAHUS.

37. IuddepeHnmanbHblii 3aKOH PETYINPOBAHMUS.
38.MHTerpasibHblil 3aKOH peryJnpoBaHusl.

39.MeTo/1bI CHHTE3a CUCTEM aBTOMATHUYECKOTO yIPABICHHS.
40.Meto KOpHEBBIX TOI0TPadOB.

41.Meton He3aTyXarMUX KOJICOAHUIA.

42 Meton norapu(pMUYECKHX aMIUTUTYIHBIX XapaKTEPUCTHK.
43.PacmimpeHHbIe YaCTOTHBIE XapaKTEPUCTHKH.

44. CTpyKTypHBIE CXEMBI.

45. Tloka3zaTenu KayecTBa MEePEXOTHBIX MTPOLIECCOB.

Kpurtepuu onenku:MakcuMmanbHOe 3HAYeHHE OHK3aMEHAIMOHHOTO pelTuHrapaBHo 40
Oaysiam, a MUHIMaJIbHOE - 24. B KauecTBe KpUTEPHEB BHIOPAHBI CIIEAYIOIIHUE!

Bonpoc bayn

Ox3aMeHalMoHHbIN Borpoc Ne | 7-11
TeopeTudeckas 4acTh (OmpeesieHns, oOue XapakKTepUCTHUKH U T.11.) 3-4
BBIBOJT (hOPMYIT 3-4
MIPABIHFHOCTH KOHEYHOTO PE3yNbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc Ne 2 7-13
TeopeTudeckasi 4acTh (OmpeesieHus, oOue XapaKTepUCTHKH U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-5
MPaBIBLHOCTh KOHEYHOTO pe3yibTaTa 1-4
ITpakTryeckoe 3amanue (MPaBILHOCTH KOHEYHOTO PE3Y/IhTaTa) 8-12
JlonomuauTensHbI Bompoc Ne 1 1-3
JlonomHuTENBHBIN Bopoc Ne 2 1-3

NTOI'O 24-40




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HwxHeKkaMCKH XUMHUKO-TEXHOJIOTUIeCKH HHCTUTYT ((prinai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCckuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

DaxyromemHUngopmayuonnvlx mexnHonocull
Kagpeopallngpopmayuonnvlx cucmem u mexnono2ui

Hamnpasnenue noarorosku: 15.03.04 ABToMaTu3aIms TEXHOJOTUYECKUX POILIECCOB U MTPOU3BOICTB
[Tpodwts: ABTOMATH3AINS TEXHOJOTUICCKIX POIIECCOB M TPOU3BOJICTB (II0 OTPACIISIM)

Y4yeOHpIM  IJIAaHOM 1O  HampaBjieHuto  moarotoBku  15.03.04  ABtomaruzaius
TEXHOJIOTUYECKHAX TPOIECCOB M TMPOU3BOJICTB ISl OOyYArOMUXCsS MPEITyCMOTPEHO MPOBEACHUE
1a00paTOPHBIX 3aHATHA 1O qucHUTUIHHE «Teoprs aBTOMaTHYECKOTO YIIPABJICHUSY.

JlaGoparopHble pabOThl MTPOBOASTCS B MOMELIEHUH yueOHOU naboparopuu «JlabopaTopus
Teopuu aBToMatuyeckoro ympasieHus 2090B» xkadenpbr 6e3 HMCHONB30BaHUS CIENUATBHOTO
o0opynoBaHus, a TaK)Ke B IOMEIIEHUH yueOHO tabopaTopun «JIabopaTopusi aBToOMaTUu3MpPOBAHHBIX
CHUCTEM YIOpPABJEHUS XUMHUKO-TEXHOJOTMYeCKMMU mporeccamu 110B» ¢ wucnosb3zoBanuem
CIEeNUAIBHOTO MPOTPAMMHOTO U ammapaTHOro obecreucHust kommanuu Yokogawa Electric, a taxxke
MWIOTHOHN YCTaHOBKHU PEKTHU(DHUKAIIHH.

ens mnpoBeneHuss Ja0OPAaTOPHBIX pabOT - TPAKTUYECKOE OCBOCHHE TEOPETUYCCKHUX
MIOJIOXKEHHH JIGKIIMOHHOTO MaTepHajia, a TakkKe BhIpaOOTKa CTYIACHTAMH ONPEACICHHBIX YMCHHH U
HABBIKOB CaMOCTOSTEIILHOTO YKCTIEPUMEHTHPOBAHHS.

KommiekT 1abopaTtopHbix padoT
1o quciuIuiHe «Teopust aBTOMaTUYECKOTO YIIPaBICHUS»

JlaGopaTtopHnasi padora Nel
BpemeHHbIe M YACTOTHBIE XaPAKTEPUCTHKYU JMHEHHBIX CHCTEM aBTOMATHYECKOI0 YIIPABJIEHUS
Heasb padoTpi:O3HAKOMIIEHUE C TMHAMHUYECKUMHU U YaCTOTHBIMHM XAapAaKTEPUCTUKAMU CHCTEM
aBTomMatuuyeckoro ynpasneHus (CAY) u moyiyueHrEe HABBIKOB UCCIIEIOBAHUS JIMHEHHBIX CHCTEM.
IlocTtanoBka 3agauM:B KadyecTBe OOBEKTAa UCCIEIOBAHMS  BBICTYNAIOT JIMHEHHBIE
JMHAMHYECKHE CHUCTEMbl YIpaBJICHHS C OJAHMM BXOJOM U OJHUM BbIXoa0M. [Ipu 3TOM Monenb
onHomepHoit CAY 3amaHa B BHJAE KOMIUIEKCHON mepeaaToyHol GyHKIMM, 3alHCaHHON Kak
OTHOIIEHHUE TOJTUHOMOB

m
b,s" +..+b;s+Db,

W(s) =—"— :
a,s" +..+a,s+a,

Heo0xoaumo:

1) ompenenuTh MOTIOCHI U HYJIH MIEPEIaTOYHON DYHKITHH;

2) 3ammcath auddepeHnnanbHoe ypaBHeHe, onpenersioniee Gynkiponuposanne CAY;
3) mocTpouth rpaduKu MEPEXoAHON M UMITYIbCHOM mepexoaHoi Gpynkiuu: h(t), w(t);

4) mocTpouTh JOrapuPMHUECKUE YACTOTHBIC XapakTepucTuku L(m);

5) nmoctpouts yactoTHbIN rogorpad HaiikBucta W(im).

IHopsinok BbINOTHEHNS 1a00paTOPHOI padoThI

1) W3YyYUTH TEOPETUUECKHE CBEJICHNUS;

2) 3amyctuth cuctemy MATLAB;

3) coznark tf-00beKT, B COOTBETCTBUH C 3aJaHHBIM BapHAHTOM.



4) cocraButh auddepeHmaibHoe ypaBHeHUE, onpeaeisioniee pynkunonupopanue CAY;

5) ompenenuTh MoJOCca MepeIaToYHON (PYHKIIMU C UCIIOJIb30BaHHEM KOMaH Il POle;

6) ompenenuTh HyJIH MEPEAATOYHON (PYHKIUH C UCTIONH30BAHUEM KOMaH/IbI ZEr0;

7) wucnoms3ys LTI-viewer, wuiaum COOTBETCTBYyIOLIME KOMaHapl (Tabin.1.1) momyduts
JIMHAMHYECKUE XapaKTEPUCTHKH — MepexoHyo GyHkimoo h(t), MMIyIbCHO-IEPEXOAHYI0 (DYHKIHEO
W(t) 1 YacTOTHBIC XapaKTepUCTUKH — auarpammy boe, yacroTHslii rogorpad Haiiksucra,

8) TOJYyYuTh MpEACTABICHUE UCXOAHOW (QYHKIIMU B BHJIC IPOU3BEICHHS TUIIOBBIX 3BCHBEB;

9) oTBeTHTH Ha KOHTPOJIHHBIC BONIPOCHI;

10) odopmuth oTUET;

11) chath OTYET MPENOJABATEIIIO M 3alIUTHTh PadoTYy.

JlaGopaTopnasi padora Ne2
HccnenoBanue TMHAMHYECKUX XaPAKTEPUCTHK TUTOBBIX IMHAMHYECKHUX 3BEHbEB

Hear pa6orni: IlomydeHWe BPEMEHHBIX W YacCTOTHBIX XapaKTEPUCTHKH  THIIOBBIX
JTMHAMHWYECKUX 3BEHBEB;H3yUCHHC BIIMSHUS U3MCHECHUS MTapaMeTPOB IMEePEIaTOYHBIX (DYHKITUH Ha BUJT
ITHX XapaKTEPHUCTHUK.

IlocTanoBka 3agauM: B KauyecTBe OOBEKTAa WCCIEAOBAHUS BBICTYNMAIOT THUIOBBIE
JTMHAMHYECKHC 3BCHbS:

1) mo3uMoOHHbIE (anepuoarYecKoe, KojiebaTeabHoe);

2) uHTeTrpUpYyIore (MacaIbHOE, C 3arma3AbIBaHUEM, H30POMHOE);

3) muddepenumpyromiue (MaeaabHOE, C 3aMa3IbIBAaHUEM ).

Heo6xomumo:

1) moayduTh nepeaaToIHbie QYHKIIMHA UCCIICYEMbIX 3BEHBEB;

2) OmpeeuTh MEPEXOIHbIC XapaKTEPUCTHKH UCCIICTyeMbIX 3BEHBEB;

3) ompeaenuTh UMIYILCHBIC IEPEXOTHBIC XaPAKTEPUCTHKH;

4) ompeenuTh JOrapuPpMUIECKUE MEPEXOTHbIC XapAKTEPUCTHKH;

5) onpenenuTh aMIUTUTYIHO-(Ha30BbIe XapaKTCPUCTUKU HCCIICTYEMBIX 3BCHBEB;

6) mpou3BecTH aHaIM3 BIMSHHUS HA BPEMCHHBIC M YAaCTOTHBIC XapaKTCPHUCTUKU BEITUUUHBI
K03 duIMeHTa YCUIICHUS U TIOCTOSTHHBIX BPEMEHHU.

Iopsiiok BBINOJIHEHHSI JIA00OPATOPHOM PadoThI

Jly1g BBIMOTHEHUS J1aOOpaTOPHOU pabOThl UCHIOIB3YETCs MaKeT NpukiIaaHbix nporpamm (I1I1IT)
ControlSystemToolbox, npeaHa3HaYEeHHbIH TS paboThI c LTI-monensmu
(LinearTimelnvariantModels) cuctem ynpapieHus.

PaGora BeIMOHAETCS B CIEAYIOIICH MOCIeI0BaTeNbHOCTHU:

1) U3y4nuTh TEOPETUICCKUE CBEICHHS;

2) 3amyctuth cucremy MATLAB,;

3) moyyyuTh  mepeaaTouHble  (DYHKIMH  alNepUOJMUYCCKUX  3BCHBEB C  PA3IHYHBIMH
K03 dUIIMeHTaMH YCUIICHUSI B COOTBETCTBUU C 33IaHHBIM BapUAHTOM;

4) ompeaenauTh BPEMEHHbIE W YaCTOTHBIC XapaKTEPHCTHKH arepUOJMYSCKOTO 3BEHA, CIEIaB
aHaJIM3 BIMAHUA KOO(D(DUIIMEHTA YCUIICHUS;

5) mosy4uTh mepeaaTouHbie GYHKIIMU anepruoIUUeCKUX 3BEHbEB C Pa3IMYHBIMK TOCTOSTHHBIMH
BPEMEHU B COOTBETCTBHH C 33JJaHHBIM BAPHAHTOM;

6) ompenenuTh BPEMEHHBIE M YACTOTHBIC XapaKTEPUCTHKH arepHOAMYECKOTO 3BCHA, CHENaB
aHaJIU3 BIMSHUS BETUYUHBI IOCTOSSHHON BPEMEHHU;

7) MoJTy4uTh TIepeaaTouHble GYHKINU U IMHAMHYECKHE XapaKTEPUCTUKH JUTs KOJIeOATeIbHOTO,
HUHTETpUPYIOMNX U AU PepeHITUPYIONTNX 3BEHBEB.

JlaGopaTopnas padora Ne3
HccienoBanue JHHEHHBIX CHCTEM PeryJMpoOBaHHusA
Henp paGorbl: YCTaHOBJIEHHE 3aBUCUMOCTEH MEXAYy YaCTOTHBIMU XapaKTEPUCTUKAMHU
Pa30OMKHYTOH CHUCTEMBI, KOTOpble MOTYT OBITh MOJY4YEeHbl KaK SKCIEPUMEHTaJIbHO, TaK U
AQHAJIMTUYECKH, U TIOBEJACHUEM CUCTEMBI B 3AMKHYTOM COCTOSIHUM.



IlocTanoBKa 3agauM: HCXOAHBIMU JaHHBIMU U1 pacyera CHUCTEMBbl Ha YCTOMYMBOCTD
SIBJIIOTCSI XapaKTEPUCTUYECKOE ypaBHEHUE 3aMKHYTOM cuctemsl, uiau ADPX pa3oMKHYTOH CUCTEMBI,
KOTOPBIE MOTYT OBITh MOJIY4€HBI SKCTIEPUMEHTAIBHO MJTH aHAIUTHYECKH.

Heo0xoaumo:

1) noctpouts rogorpad Haiikrcra i pa30MKHYTOW CHCTEMBI,

2) 10 BHJY MOJIy4YCHHOW KPUBOM OLIEHUTh YCTOMYMBOCTh CUCTEMbI B 3aMKHYTOM COCTOSIHUM;

3) MOITBEPAUTH TOJYYCHHBIH BBIBOJ 00 YCTOMYMBOCTH 3aMKHYTOW CHUCTEMBI, IOCTPOUB IS
Hee rpaduKy Iepexo HBIX MPOILIECCOB.

IHopsiaok BbINOIHEHNS J1a00pPaTOPHOI padoThI

Jl1g BBINOHEHUS J1aOOpaTOPHON pabOThl UCHOJIB3YETCS MAaKeT NpUKIaaAHbIX nporpamm (I1I1I1)
ControlSystemToolbox, npeHa3HaYCHHBIH TS paboThHI c LTI-monensmu
(LinearTimelnvariantModels) cuctem ynpasieHus.

PaboTa BeITIOJIHAETCS B CIIEAYIOMICH MOCIE0BATEILHOCTHU

1) u3y4nTh TEOPETUICCKUE CBE/ICHHUS;

2) 3anyctuth cucteMmy MATLAB;

3) 3amucarh NepelaTOYHyI0 (YHKIMIO aepHOMYECKOr0 3BeHA B COOTBETCTBUH C 33aHHBIM
BApUAHTOM;

4) ompenenuts yactoTHbIe XapakTepuctikn ADX, JTIAUX, JIOYX anepnouueckoro 3BeHa;

5) 3anmcarh mepeaaTouHyr0 (GYHKIHIO KOJIe0aTeIhbHOrO 3BEHA B COOTBETCTBHU C 3aJaHHBIM

BAPHUAHTOM;
6) onpenenuth yactoTHbie Xapakrepuctuku ADX, JIAUX, JIGUX kosiedbaTeTbHOTO 3BEHA;
7) ompenenuTh YaCTOTHBIE XapaKTEPUCTUKN IIOCJIEI0BATEIIBHO COEIMHEHHBIX

anepruoaNUecKOro U KojiebaTeabHOro 3BEHbEB;

8) ucnonb3yst kputepuii HaiikBrcta, COCTaBUTh MTPOTHO3 HA TIOBEICHHE CUCTEMbBI B 3aMKHYTOM
cocrossaud; ecnmi ADX pa3soMKHYTON cHCTeMbl oOxBarbiBaeT TOuky (-1; 10), TO H3MEHeHHEM
MapaMeTpoB H0OUTHCSA YCTONYUBOCTU CUCTEMBI B 3aMKHYTOM COCTOSTHUM;

9) ompenenuTh YACTOTY Cpe3a M¢ U 3arac YCTOHUUBOCTH 10 (ase;

10) mis OTpHIATEIBHON CIMHUYHOW OOPAaTHON CBSI3M ONPEACIUTH MOBEICHUE CHCTEMbI B
3aMKHYTOM COCTOSIHHH;

11) u3MeHEeHHEM MMapaMeTPOB arlepHoIUIECKOTO U KOJIe0aTeIbHOTO 3BEHBbEB, JOOUTHCS, YTOOBI
A®X pa3oMKHYTOH CHCTEMBI OXBaThiBalla TOYKY C KoopauHaTamu -1, 10, 4TO COOTBETCTBYET
HEYCTOMYMBOW CUCTEME B 3aMKHYTOM COCTOSIHHH;

12) ompeaenuTh 4acTOTy cpe3a ¢ U (Ha30BbIi CIABUT JJIsI HEYCTONYHUBON CHCTEMBI.

JlaGopaTtopnas padora Ne4
Ananu3 u cunte3 CAY MeT0o10M KOPHEBOro roaorpaga

Heabr pa6orei: [Ipoananu3upoBaTh MOBEACHHE 3aMKHYTONH CHUCTEMBI B 3aBHCHUMOCTH OT
pacmoJio’)KeHus ee KOpHel Ha KOpHEBOM rojorpade u BbIOpaTh ONTUMATIBHBIA KOA(hGUIIMEHT
YCUJICHUS TIPOMOPIIMOHATILHOTO PETYIATOPA.

IlocranoBka 3agaun. Jlana Mojenb pa30MKHYTON CHUCTEMBbI, 3allMCaHHAs B BUJIE OTHOIICHUS
IIPOU3BEACHNUN TUIIOBBIX 3BEHBEB..

Heo0xoaumo:

1) moctpouth KOpHEBOU rogorpad;

2) mony4nTh KOO(GQPUIMEHT YCUIICHUS, NMPH KOTOPOM CHCTEeMa HAaxXOJUTCS Ha TpPaHUIC
YCTOMYUBOCTH;

3) BBIUKMCIIUTH YaCTOTY ®P, IPU KOTOPOIl B CHCTEME BOSHUKAIOT HE3aTyXaloIue KOJeOaHus;

4) HaHeCTH Ha BETBM KOPHEBOrO Tojorpada 3HAa4eHUs IIOJIOCOB 3aMKHYTOH CHCTEMBI,
cootBercTBytomue 0.5K*® u 0.25K*P;

5) npuBectu Beipaskenus 1ist W;(p) B BUie TPOM3BEICHHS TUIIOBBIX 3BEHBEB.

IHopsinok BbINOTHEHHS 1a00pPaTOPHOI padOTHI

Jlnisi BBIMOJHEHUST J1a00paTOpHO pabOThl HCMONB3YyeTCs MakeT MPUKIAAHBIX MPOrpaMm
ControlSystemToolbox cuctemsr MatLab.



PaboTa BBIIOJHSETCS B CISAYIONIEH MOCIIEA0BATEIILHOCTH:

1) u3y4nuTh TEOPETUYCCKUE CBE/ICHHS;

2) 3amyctuthb cucremy MATLAB,;

3) co31aTh 0OBEKT B COOTBETCTBUU C 3aaHUEM;

4) OCTPOUTH KOPHEBOII roorpad:;

5) BbIOpaTh Ha KOPHEBOM rojorpade HECKOJbKO TOYEK, COOTBETCTBYIOIIMX HEYCTOMYMBOMN
CUCTEME, YCTOMYMBOM CHCTEME U CUCTEME, HAXOJAIICHCSA HAa I'PAHMIE YCTOMYMBOCTH, OIPEIEIUTH
COOTBETCTBYIOIIME 3HaUeHUs Ko3dunnenra K;

6) mas pa3nuuHbIX KO3(PPUIMEHTOB YCHICHHS IMOCTPOUTH JOrapu(MHUECKHUE YaCTOTHBIC
XapaKTEPUCTUKH U OTIPENICNIUTH 3arac 1o ¢a3e 1 aMIUIUTY/IC;

7) onpefenuTh TEPEXOJHYI0 XapaKTePUCTUKY 3aMKHYTOH CHCTEMBI JUISl  Pa3iIHMyYHBIX
K03((UILINEHTOB YCUIICHUS;

8) cBs3aTh 3amackl YCTOMYMBOCTH C KAYECTBOM MIEPEXO/JHOTO MPOIIECCa U CETATh BHIBOIBI;

9) opopMHUTE OTYET U 3aAMIUTUTH JTAOOPATOPHYIO pabOTYy.

JlabopaTropnasi padora Ne5
Pacyer KOMOMHUPOBAHHOM CHCTEMbl ABTOMATHYECKOI'0 YIIPABJICHUS

Heap pabdoTbl: HAaydyUTHCS PACCUUTHIBATH KOMOWHHUPOBAHHBIE CHCTEMBI aBTOMAaTHYECKOTO
yIpaBiIeHUS.

IlocTtanoBka 3amauM. YIOBIETBOPUTENILHOE KAadeCTBO pETYJIMPOBaHUS B MpOCTEHIIeH
OJIHOKOHTYPHOM CHCTEME C HCIIOJIb30BAHUEM CTAHJAPTHBIX 3aKOHOB PETYIMPOBAaHUS MOXKHO
oOecrieunTh JHIIb MNpH ONaronpuATHBIX JWHAMHUYECKHX XapaKTepucThkax oObekra. OmHako
OOJIBIIMHCTBY MPOMBIIUICHHBIX OOBEKTOB XMMHMYECKON TEXHOJIOTUU CBOMCTBEHHBI 3HAYMTEIHHOE
YICTOE 3aMa3/AbIBaHue U OOJIbIINE MOCTOSHHBIE BpeMeHHU. B Takux ciydasix axe mpu ONTUMAalbHbBIX
HaCcTpOMKax peryasiTopoB onHOKOHTYypHbie ACP xapakTepusyrorcss OONBIIMMHU JUHAMUYCCKUMHU
oLIMOKaMu, HU3KOM YacTOTOM perylinpoBaHus U JUIMTEIbHBIMU EPEXOTHBIMH MTPOLIECCAMH.

Heob6xoanmo:

1) mepeiiti oT 0AHOKOHTYpHONH ACP K KOMOMHHPOBAHHOW CUCTEME C JOMOJHUTETHHBIM
KOPPEKTUPYIOIINM UMITYJIbCOM;

2) MPOBECTU PacyueT HACTPOCK PETyIIATOpa,;

3) mosty4uTh MEePEeaaTOUHYIO (PYHKIIUIO JUHAMUYECKOTO KOMIICHCATOpa.

Iopsiiok BBINOJIHEHHSI JIA0OPATOPHOI PadoThI

1) paccuuTaTh HACTPONKHU PETYJISITOPA U ONPECTUTh pabOUyI0 YaCTOTY B OJIHOKOHTYPHOI
CUCTEME PETYINPOBAHMS;

2) BBIBECTH MEPEAATOYHYIO (DYHKIIMIO MICaTBHOTO KOMIIEHCATOPA U3 YCIOBHUS
MHBApUAHTHOCTHU U aHAJIN3 €r0 PeaIu3yeMOCTH;

3) BBIOpaTh pealbHbIi KOMIIEHCATOP U OMPEACIUTh €r0 MapaMeTPhl U3 YCIOBUS
MpUOIMKEHHON HHBApPUAHTHOCTU B HanboJiee CyIeCTBEHHOM JUIsl CHCTEMBI JIana3oHe 4acToT;

4) OCTPOUTH EPEXOIHBIE MPOLIECCHI B 0MHOKOHTYpHON ACP 1 B crcTeMe C A0MOHUTEIbHBIM
HMITYJIbCOM 1O BO3MYIIEHUIO;

5) cpaBHHTH MOJTYYCHHBIC IEPEXOAHBIC TPOLIECCHI MEXKIY COOOH.

JlaGopaTopnas padora Ne6
Pacyer kacKkagHbIX CHCTeM AaBTOMATHYECKOI'0 Pery/JIupoBaHUsA

Ieas pabGoTbl: HayuuThCS paccUMThIBaTh KackagHble ACP mo n3BecTHBIM NepenaTOYHBIM
¢byHKIUAM 00BEKTA.

ITocTaHoBKa 3agauM: KacKaJHbIE CHCTEMbl NPUMEHSIOT A aBTOMAaTH3allMM OOBEKTOB,
06a1aroIMX GOJBIION HHEPIHOHHOCTBIO 110 KaHAly PErylIMpOBaHHs, eClli MOKHO BBOpaTh MeHee
MHEPUUOHHYI0O [0 OTHOUIEHHWIO II0 OTHOIIEHHIO K HauboJiee OMacHbIM  BO3MYLICHUAM
MIPOMEKYTOUHYIO KOOPJAMHATY U UCIIOJIb30BaTh ISl HEE TO XKe peryaupyromiee Bo3AeHCTBUE, YTO U
U1l OCHOBHOTO BBIX0/1a OOBEKTA.

HeoOxoanMo ompenenuTs HAaCTPOWKM OCHOBHOTO M BCIIOMOTATENILHOTO DErYIATOPOB INpHU



3aIaHHbIX TUHAMHWYCCKUX XaAPAKTCPHUCTHUKAX 00BEKTA 110 OCHOBHOMY U BCIIOMOTI'aTCIIbHOMY KaHaJlaM.

Ilopsiiok BbINOJIHEHUS 1a00PATOPHOI padoThI
1) paccuutath NPUONMKEHHBIE  HACTPOWKH
NepeaaTouHyo (QYHKIMIO SKBUBAJICHTHOTO O0OBEKTa,

2) paccuuTaTh NPUOIMKEHHBIE HACTPOWKH BCIOMOrarelibHOro [l-perynsropa, HCHOJB3ys

nepeaaTouHyo (QYHKIMIO SKBUBAJICHTHOTO OOBEKTA,
3) YTOUHUTh HACTPOMKH OCHOBHOTO U
nepeaaTovHbie (GyHKINU SKBUBAICHTHBIX O0BEKTOB;

4) mocTpouTh rpaduKu MEPEXOJHBIX MPOIECCOB BCIIOMOTATEIbHOW KOOPAWHATHI (OCHOBHOM

OCHOBHOTO

BCIIOMOTaTEJIbHOTO  PEryJATOPOB,

[IN-perynsaropa,

PerymsTop OTKIIOUEH), OCHOBHOU KOOPAUHATHI B 0IHOKOHTYpHOU ACP u B kackaanoit ACP.

JlabopaTropnasi padora Ne/
IIpoexTHpoBaHMe PeryJaAaTOpPa AJs JUHEHHONH CHCTEMBI

Heap padoThi: 0OCBOEHNE METOJOB IPOEKTUPOBAHUS PETYIATOPA A1 OJHOMEPHOM JIMHEWHOU

HETIPEPHIBHOM cUCTEeMBI ¢ ToMoIsio cpeast MATLAB.
ITocranoBka 3agaum:

HAay4YUTbCd CTpPOUTH MOICIU COGJII/IHCHI/Iﬁ JIMHEWHBIX 3BCHBLCB,

Hay4UThCS UCTI0JIB30BaTh MOAYNb SISOTool mist mpoekTupoBaHUs MPOCTEHIITNX PETYIISITOPOB.

IlopsiA0K BHINOJHEHHS J1A00PATOPHOI padOThI

Tan BLINMOJHEHHUA 3alaHusA

Komaunasr MATLAB

1. Beenute mnepenaTouHyr (GYHKIHIO MoOJenu oO0beKTa

P(s)= Kak 00nekT tf.

s(Tgs+1)

P=tf(K, [Ts10])

2. Brenute mnepenaToyHyro (QYHKIIUIO WHTETPUPYIOMIETO

1
3B€Ha R(s)=——.
TRS

RO =tf( 1, [TR0])

3. TMocTtpoiiTe nmepenaTounyro GyHKIHIO TPUBOJA, 3aMKHYB
WHTETPaTOp €ANHUYHON OTPUIIATEIILHON 0OpPaTHOM CBS3bIO.

R = feedback ( RO, 1)

4. Tloctpoiite nepeaaTouHyo (hyHKITHIO

—_ *
MOCIIEIOBATEIILHOTO COCTMHEHHSI 00BEKTA C TIPUBOJIOM. G=P*R
5. llocTpoiiTe  MEpPEeXOJHYK  XapaKTEPUCTUKY  JUIA
MOJIyYCHHOM MOJICTTH ¥ CKOTIUPYHTE ee B OTUeT uepe3 Oydep
obmena. OOwsacHuTEe, mnOoYeMy (QYHKIUA OECKOHEUHO step (G)

BO3pacTaeT M cTpeMutrcs K mnpsmoil. KakoB kosddunment
HAaKJIOHA 3TOM mpsAMoi? 3aKpoTe OKHO ¢ TpauKoM.

6. [locTpoiiTe mepenaToyHyro (QYHKIHIO HW3MEPUTEIHLHOTO

ycTpoicTBa H(s) = 1

H=tf(1,[Toc1])

Toes +1 .
7. Tloctpoiite mepenarouHyr0 (GYHKIHIO Pa3OMKHYTOTO L=G*H
KOHTYpA.
8. TTocrpoiite IAD®YX pa3oMKHYTOW CHCTEMBI. bode (L)

9. OrmMethTe TOUKH, onpenenstonine nepeceuenne JIAUX c
npsimoii 0 1B u nepeceuenne JIOUX c npsamoit -180°,

) Figure No. 1

ITKM — Characteristics — Stability
(Minimum Crossing)

10.  Onmnpenpenurte, sBISETCS JIM 3aMKHyTas CHCTeMa
ycroiunBoii? KakoBbl 3anachl YCTOHYUBOCTH TI0 aMILIHTY/IE
(Gainmargin) u ¢a3e (Phasemargin)? Kakoii perymnstop
HESIBHO UCTOJIBb3YyeTcsi B 3ToM ciydae? Cromupyiite rpaduk
JIA®YX B oTuer.

) Figure No. 1

JIKM Ha MeTKax-KpyXKax

11.  Haiigute MakcUManbHBIH KO3(PPUIMEHT yCUIEeHHUs
pa3oMKHYTOH cucTteMbl. OOBACHUTE ATOT pe3yiIbTaT.

) Figure No. 1

ITKM — Characteristics —
Peak Response

UCIIOJIB3Ys

HCTOJIb3YS




9Tan BbINOJHEHUS 3aJaHusA

Komanaer MATLAB

12.  3akpoiite okHO ¢ JIA®UYX wu 3amycTUTe MOIYJh
SISOTool.

sisotool

13. HWwmmoptupyiite nepenarounytro ¢yaknuo G kak
Mmojenb oobekta (Plant) u H kak moaens naTunka (Sensor).
bnoku F (mpeadunsrp) m C (perynsitop) ocraBeTe 0e3
M3MEeHEeHUH (paBHbIMH 1).

-} SIS0 Design Tool

File - Import

14.  Orwmounte U300pakeHUE KOPHEBOTO Tojorpada
TakK, 4TOOBI B OKHE OCTajaach ToiabKko JIJADUX.

-} SIS0 Design Tool

View — Root Locus (0TKIII04HTS)

15. JIna TOoro, uroObl cpa3y BHUAETH W3MEHEHUS
MEPEeXoJHbIX  mporeccoB, 3amycture LTIViewer w3
BepxHero MeHro okHa SISOTool. Pacmonoxure aBa okHa
psiioM, YTOOBI OHU HE TIePEKPHIBAIN APYT JpyTa.

Analysis —
Response to Step Command

16.  OcraBbTe TOJBKO T'paduK MEPEXOTHOTO MpoIecca Ha
BBIXOA€, OTKIIIOYHMB BBIBOJ CUI'HaJIa YIIPABJICHUS.

) LTI Yiewer

[TKM — Systems —
Closed loop r to u

17. Omnpenenute mnepeperyiMpoBaHue o U BpeMms
repexoiHoro npouecca T, . CkomupyiTe rpaduk B OTYET.

) LTI Yiewer

ITKM — Characteristics —
e Peak Response
e Settling Time

18. Ilepeiinute B okuo SISOTool. Omnpenenute
KO3 (UIMEHT yCUJIeHUs, P KOTOPOM MEPEPEryInpOBaHHe
npumepHo paBHo  10%. Kak wu3MeHmnocs  Bpems
nepexogHoro mporecca? KakoBbl 3amachkl YCTOWYHMBOCTH B
atom cirydae? Ckonupyite rpaduK B OTUET.

2} SISO Design Tool

neperackuBanue Mbibio JIAYX,
penaktTupoBanue B mosie Current-
Compensator

19. [Tepetinute B okHO cpeasi MATLAB U BBEIHTE

nepelaTovuHyI0 byHKIHTO POTIOPIHOHATBHO-
mudpdeperumnansroro (ITI) perynaropa Cpq(s) =1+ TTSS o Cpd=1+tf([TsO] [Tv1])
yS+
rae T, =1cek, T, — MOCTOSIHHASI BpeMEHH 00bEKTa.
20.  Ilepeiimure B oxHo SISOTool. HWmmnoptupyiite
peryastop Cpd kak 6a30Byr0 Moieinb s 610ka C. File — Import, Cpd -> C
21. Omnpenenure JIOTIOJIHUTEIILHBIN koddureHT

YCUJICHUS, MPH KOTOPOM MepeperyIrupoBaHrue MPUMEPHO
paBHo 10%. Haiinure Bpems mnepexogHOro mpolecca u
3anacel yCTOMYMBOCTH. (CpaBHUTE NPONOPLHUOHATIBHBIA U
[T 1-perynsropsl. CKonupyiiTe B 0TYET rpauk mepexoaHoro
mpoiiecca.

2} SISO Design Tool
neperackuBanue Mbiibio JIAUYX,
penaktupoBaHue B nosie Current-

Compensator

22. Onpenenute JIOTIOJIHUTENILHBIN kodpureHT
YCUJIEHUS, TPU KOTOPOM BpeMsl MEpPEeXOJHOT0 MpoIllecca
MUHUMaJIbHO. CKomupyiite B OT4eT TrpaduK MEepexoaHOTO
mpoliecca.

2} SISO Design Tool

neperackuBanue Mulbio JIAUX,
penaktupoBanue B nosie Current-
Compensator

23.  TloctpoiiTe mepenarouHyro (GYHKIHMIO MOJYy4eHHOMH
3aMKHYTOH CHCTEMBI.

W = C*G / (1 + C*G*H)

24.  Tlocrpoiite MUHUMAaJbHYIO peann3anuio .
. W = minreal(W)
nepeaarouynoit pynkuuu W.
25.  Omnpenenute TMoJOca MEPEAATOYHOM  (QYHKIMH
3aMKHYTOH cucTeMbl. UTo O3Ha4yaeT OJM30CTh HEKOTOPBIX pole (W)
MOJIFOCOB K MHUMON ocu? BepHO 1M, 4TO B 3TOM cCiyyae
OyzeT MaJbli 3amac ycToiunBocTu?
26.  Haiinute xo03()(UIMEHT yCHJICHHMS CHCTEMBI B dcgain (W)




9Tan BbINOJHEHUS 3aJaHusA Komanapl MATLAB

ycraHoBuBILIEMCS pexume. OObsicHuTe pesynbrar. Ecth nn
y TaKOi CUCTEMbI CTaTUYECKasl OLIMOKa MpU OTCIEKUBAHUU
IIOCTOSIHHOTO CUTHaja?

27.  Tlocrpoiite MHUHHUMAaJIbHYIO peanu3anuio
NepeaaToyHor (YHKIMH 3aMKHYTOH CHCTEMBI OT BXOJa K Wu = minreal(C/ (1 + C*G*H))
CHTHAJIy yrpaBJieHHs (BBIXOy PEryasiTopa).

28.  ITloctpoiiTe M3MEHEHHWE CHUTHANA YIPABJICHUS IPH
€IMHUYHOM CTYIIEHYaTOM BXOJHOM CHTHAJIE U CKOIHUPYHTE
rpa¢puk B oryer. OOBSCHHUTE, TIOYEMY CUTHAI YIPABICHHS
CTPEMHTCS K HYIIO.

step (Wu)

JlaGopaTopHnasi paGota Ne8
OmnpeaeneHne HaACTPOEK peryJsiTopa
METO/I0OM PACHIMPEHHBIX YACTOTHBIX XapPaKTePUCTHK

Henp paGorbl: HAyuuTCs pPAcCCUUTHIBATH HACTPOEYHBIE MapaMeTpbl PETYISTOPOB METOJIOM
pacCIIUPEHHBIX YaCTOTHBIX XapaKTEPUCTHK.

IlocTaHoBKa 3aga4yu: B KauecTBE OOBEKTAa HMCCIEAOBAHMS BBICTYNAET OOBEKT yINpaBJeHMUS,
KOTOPBI ONMUCHIBAETCS allepUOANYECKUM 3BEHOM MEPBOTo MOPSAKa C 3ara3/bIBAHUEM.

Heobxonumo:

1) paccuuTaTh pacHIMpEHHBIE YAaCTOTHBIE XapaKTEPUCTUKH OOBEKTa JUIsl 3aJJaHHOW CTENeHU
K0/1e0aTeIbHOCTH M,

2) onpenenuTh HacTpoedHbIN apametp I1 — perymsTopa;

3) paccuuTaTh U MOCTPOUTH KPUBYIO PAaBHOM KOJIEOATEILHOCTH B IJIOCKOCTH napameTpoB Cl u
CO mns [TA — perynsitopa;

4) paccuuTaTh U IOCTPOUTH KPUBYIO PABHOW KOJIEOATEIIBHOCTH B IJIOCKOCTH TapameTpoB Cl u
C2 mns I1]] — perynsitopa;

5) BBIOpaTh paboOUyI0 YacCTOTY M COOTBETCTBYIOIINE €1 ONTUMAJILHBIC HACTPONKH,

6) MOCTPOUTH Mepexo iHbIe npoliecchl B cucteme ¢ [1-, [T1-, IT1]] — perynstopamu.

Iopsiiok BBINOJIHEHHSI JIA00OPATOPHOI PadoThI

1) mo rpaduKy KpuBOii pasroHa 00beKTa ONPEAETUTh EPEAATOUHYI0 (DYHKIIHIO 00BEKTA;

2) paccuMTaTh PACUIMPCHHBIC YACTOTHBIC XapaKTEPUCTUKU OOBEKTa Ui 3aJaHHOW CTEICHU
KonebarenpHocTH m = 0.221;

3) ompenenuTh HaCTpOeUHBIH mapamerp I1 — perynstopa;

4) paccyuTaTh U MOCTPOUTH KPUBYIO PABHOM KOJ1€0aTeIbHOCTH B IJIOCKOCTH mapamerpoB Cl u
CO g 1A — perynstopa;

5) BbIOpaTh ONTUMANIBHYIO APy HACTPOEK, COOTBETCTBYIONIUE paboyeil 4acToTe;

6) paccuuTaTh U OCTPOUTH KPUBYIO PaBHOM KOJIEOATEIHLHOCTH B IUTOCKOCTH mapametpoB Cl u
C2 pna I1J] — perynsropa;

7) BBIOpATh ONTUMAIIBHYIO APy HACTPOEK, COOTBETCTBYIONIUE paboyeil 4acToTe;

8) 3amyctuthb cuctemy MatLab;

9) moyy4uTh MepeaaToYHbIe (BYHKIIMU 3aMKHYTBIX CHCTEM, COCTOSIIIUX M3 3aJaHHOTO 00beKTa
Y MOJIYYEHHBIX PETYIATOPOB;

10) mocTpouts nepexoHbIe mporecch B cucteme ¢ [1-, TTN-, T1]] — peryasitopamu.

Kpurtepnu ouenxu: KomuuecTBo 6ayioB, KOTOpO€ MOXHO MHOJYYHUThH 3a JabOpaTOpHYI paboTy,
MPEJICTABICHO B Ta0JI.

bann
JIaboparopHas paboTa ouHas (hopma 3a04Has popma
5 cemecTp 6 cemectp 5 cemectp 6 cemectp
Nel 12-18 9-12
No2 12-18 9-12




Ne3 12-18 9-12

Ne4 12-18 9-12

Ne5 12-18 9-12

Ne6 12-16 12-16

Ne7 12-17 12-17

Ne8 12-17 12-17
UTOI'O 60-90 36-50 45-60 36-50




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHus
«Ka3zaHCkuli HaAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)

DaxynomemHUngopmayuonnvlx mexHonocull
Kageopallnpopmayuonnvix cucmem u mexnonocuii

Hanpasnenune noarorosku 15.03.04 «ABTOMaTH3AIMS TEXHOJOTHYECKUX ITPOLIECCOB U IPOU3BOJICTBY
[Ipoduinb: «ABTOMaTH3AIINS TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOACTB (IO OTPACISAM)»

KommnuiekT 3ananmii 111 KypcoBoii paboTbl
10 AMCHUIUIMHE « Teoprs aBTOMATHYECKOrO YIIPABICHUS»

Pacuer u uccienosanue napamerpos CAY

IHopsaok BbINOJHEHHS J1A00PATOPHOI PadOTHI

Jns crpykrypHOil cxembl CAY, cooTBeTCTByIOLIeH BBIOPAHHOMY BapUaHTY, BBIMOJIHUTDH
CIEeAYyIONIUe JTEHCTBUA:

1. U30aButbcs OT BceX NEPEKPECTHBIX MAPAIICIBHBIX U 0OPAaTHBIX CBSI3€M, IPUBECTH
CTPYKTYPHYIO CXE€MY K CTaHIapTHOMY BUIy. OnpeenuTh nepelaTouHyo PyHKINIO pa30MKHYTON
CHCTEMBbI, 3aIIucaTh €€ B CTaHAapTHOU (opMe. OnpeAeTuTh CTETIEHb aCTaTU3Ma CUCTEMBI.

2. OmnpenenuTs aMIUIUTYIHO-(a30BYI0, BEIIECTBEHHYIO U MHUMYIO YaCTOTHbIE
XapaKTEPUCTUKHN PA3OMKHYTON CUCTEMBI.

3. IMoctpouts rogorpadp ADUX pazoMKHYTON CHCTEMBI.

4. Haiitu Beipaxenus st acumntorudeckoi JIAUX n JIOUX pa3oMKHYTOM CUCTEMBI.

5. Ilocrpouts B macmtade JIAUX u JIOUX pazoMKHYTOM CHCTEMBI.

6. Omnpenenutp ycToMunBOCTh 3aMKHYTON CAY ¢ momomibio kputepus HalikBucra u
JOrapu(PMUUECKUX YaCTOTHBIX XapaKTEPUCTHK.

7. Haiftu 3anacbl yCTOWYUBOCTH CUCTEMBI 110 (a3e U M0 aMILTUTY/IE.

8. Haiitu nepenaTtounyio pyHKIHIO 3aMKHYTOW CUCTEMBI U MPOBEPUTH BBIBOJIBI ITYHKTA 6 C
MOMOIIBI0 YACTOTHOTO KpuTepus Muxaiinosa.

9. OmnpenenuTs BEIUYHUHY MIOMPABOYHOTO KOAD(DUIIMEHTA YCUIICHUS, TPU KOTOPOM
cTaThyecKkas omnOKa 3aMKHYTOU cucteMbl OyaeT He 6onbie 0.1; mepeperyiupoBaHue B CUCTEME
coctaBut 12 %; Bpems nmepexoqHoro mnpoiecca OyaeT MUHUMATbHBIM.

10. [MocTpouTts ¢ nepexo HyI0 PYHKIHIO 3aMKHYTOW CUCTEMBI U OLIEHUTh OCHOBHbBIE
MOKa3aTesy KauecTBa PeryInupoBaHus (TepeperyiupoBaHre U BpeMsl peryIupoBaHus) B CUCTEME.

11. TIpeoOpa3oBaTh MOJIYUYEHHYIO CUCTEMY B HU(PPOBYIO GOPMY U MMOCTPOUTH MEPEXOIHBIE
MPOLIECCHI JUIsl Pa3JIMYHbIX 3HAYEHHI 111ara KBAHTOBAHMSL.

HcxoaHble JaHHbIE

Bapuant | Cxema k1 ko ks k4 ks T1 T2 T3 Ty Ts Te 3
1. (M 7 5 10 6 09 02 05 08 01 03

2. @) 5 1 2 5 05 05 04 06 01 08 05
3. (e) 0.2 2 2 30 2 05 08 02 | 075

4, (b) 2 0.2 2 10 3 05 05 09 | 075

5. (c) 05 5 4 10 025 | 08 05
6. (d) 0.7 2 2 9 0.7 0.2 05 04 | 055

7. ()] 2 2 15 19 05 0.7 02 06 | 015 | 0.75

8. (c) 0.2 4 5 10 025 | 07 05
9. (@) 1 5 2 4 0.2 01 04 02 | 025 | 0922 05




Bapuant | Cxema | ki K2 ks Ks Ks To | To | T3 | Ta | Ts | T £
10. (b) 05 6 3 25 | 03] 01 00| 03 |05
11. (e) 11 3 5 2 | 07 | 01 | 095 | 03 | 06
12. (@) 2 0.8 4 15 2 | 075015095 | 01 | 06 04
13. (d) 15 5 05 5 2 01 | 01 | 02 | 075
14, (f) 5 7 15 4 05 | 05| 06 | 09 | 02 | 07
15. (b) 07 | 10 2 20 | 05 ] 02| 03 ] 06 | 05
CrpykrypHble cxembl CAY
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Kpurepun onenkn
[Ipu oneHke pe3ynbTaTOB BBINOJIHEHUS KypCOBOW pabOThl B pamkax AUCHUIUIMHBI «Teopus
aBTOMATUYECKOTO YIPABICHUS» HCIOJb3YETCs] pEUTUHTOBAasA CUCTEMA.
MakcumanpHOE€ 3HA4YCHHE OIEHKH KypcoBoil pabotel paBHO 100 6. KypcoBas pabota

CUMTACTCS CIAHHOW, €CIM CTYACHT MOJy4Yws 3a Hee He MeHee — 60 0. Kpurepum orneHku
MIpeJICTaBJIeHbI B Ta0JI.
Kpurepum onenkn KoJsmn4yecTBo 6a/1710B

KoppekTHOCTh cocTaBiIeHHS MaTEMAaTHISCKON MO TN 0-20

[TporpammHuas peanuzamms 0-20

I'paduaeckoe npeacraBaeHue pe3yibTaToB 0-20

[TpaBUIBHOCTD YHUCICHHBIX PE3YIbTATOB 0-20

Odopmiienue oTyera 0-10
CBOEBpEMEHHOCTh CAAYU KypcOBOM pabOThI 0-10

UTOI'O 0-100




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAIlMOHAJIbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

DaxyromemHUngopmayuonnvlx mexnHonocull
Kageopallngpopmayuonnwix cucmem u mexnonocuii

KommuiekT 3ananmii I KOHTPOJIbLHONH padoThI
10 AMCHUIUIMHE « Teoprs aBTOMATHYECKOTO YIIPABICHUS»
(n71s1 3204HOM POpPMBI 0OYyUEHUS)

OnpeneneHue HACTPOEK PeryJjsiTopa MeTo0M He3aTyXalIUuX KojaedaHui

Henabr pabdorbi:nieniblo pabOTHl SBJISETCS OCBOEHHE METOJOB pacdyera ONTHUMAJbHBIX WM
MIPUEMIIEMBIX («XOPOIINX») HACTPOEK PETYIATOPA 3aJaHHOU CTPYKTYpHI.

IlocranoBka 3amaum./[ns omnpeneneHus: HACTPOEK pPEryasTopa 3aJaHHOW CTPYKTYpHI
pa3zpaboTaHO OOJBIIOE YKCIO PACUETHBIX METOAOB, YacThb M3 KOTOPBIX SIBISAIOTCA TOYHBIMU, HO
TPYAOEMKHUMH, Ipyrue 00ecreynBaoT HaX0X1eHne TPUOIMKEHHBIX HACTPOEK, HO YIOOHBI U MPOCTHI
B MPUMEHEHUH (He TPEOYIOT CIOKHBIX U 00beMHBIX pacueToB). OIMH U3 NPUOIMKEHHBIX METOJIOB —
METO/1 He3aTyXaloNX KoieOaHuil.

Heobxonumo:

1) onpenenuTh nepeaaTouHyo GyHKIHIO 00BEKTa;

2) HaWTH KPUTUYECKYIO YaCTOTy Mxp U KpUTHUecKyl0 HacTpoiiky Cixp I1 — perymstopa, npu
KOTOPOM B 3aMKHYTOM CHUCTEME BO3HHUKAIOT HE3aTyXaroIINe KOIeOaHus;

3) onpenenuth N0 Cixp HACTPOUKH PETYIASATOPOB;

4) cpaBHUTH MOJy4YE€HHbIE HACTPOWKH CO 3HAUEHHUSMH, MOJYYEHHBIMH IO MPHUOIMKEHHBIM
dhopmynam.

Iopsiiok BBINOJIHEHHSI JIA00OPATOPHOI PadoThI

1) no rpaduKy KpHBOM pa3roHa ONpeICIUTh MapaMeTphbl MEePEeAaTOUHON QYHKIMH 00BEKTa;

2) ¢ moMolIbio KpuTepuss HallkBUCTa ONpeaeuTh KPUTHUSCKYI0 HACTPOUKY peryisropa, mpu
KOTOpOil 3aMKHYyTasi cuctemMa Oy/eT HaXOAUThCS Ha IPaHUlle YCTOMUNBOCTH;

3) paccuuTarh ONTUMAaNbHBIE HAcTpOeuHbIe mapameTpsl I1-, ITH-, [TN]] — peryastopos;

4) HaWTH 3HAYCHHS HACTPOCUYHBIX MAPAMETPOB MO MPHOIMKEHHBIM (hopMyIiam;

5) samyctuth cucremy Matlab;

6) moyTy4uTh MepeaTOYHyI0 (YHKIMIO 3aMKHYTOH CHCTEMBbI, COCTOSINYIO U3 00bekTa u 11 —
pErynaTropa ¢ HaCTPOEUHBIM MapamMeTpoM, paBHBIM Ciyp;

7) MOJIy4HTh MEPEATOYHYI0 (BYHKIMIO 3aMKHYTOH CHCTEMBbI, COCTOSIIYI0 U3 00bekTa u I1 —
pEryiaTropa ¢ HaCTPOEYHBIM MapamMeTpoMm, paBHbIM C1*;

8) ¢ moMmoIb0 KOMaHIbl Step MOCTPOUTH TpadUKH MEPEXOTHBIX MPOIECCOB IS 000UX
CIIy4aes.

Kpurepun onenkn
(B cooTBeTcTBMH € noJio:keHueM 0 BPC)

[Ipn oreHke pe3ynbTaTOB BBIMOJIHEHUS KOHTPOJIbHON paboThl B paMKax TUCIUIUIMHBI
«Teopust aBBTOMaTHYECKOTO YIPABICHUS» HCIIOIb3YETCSI PEUTUHIOBAs CUCTEMA.

CornacHo peHTHHTOBOW CHCTEME OIEHKAa pPe3yNbTaTOB BBHITIOJHEHHS] KOHTPOJIBHOW pabOTHI
dopmupyet Tekymui peiituar R™ . MakcumanbHOe 3HaUCHHUE OLIEHKH KOHTPOJIBHOM paboThl paBHO
30 6. KonTtponpHas paboTa cuuTaeTcst CIaHHOW, €CITU CTYACHT MOJIydrII 3a Hee He MeHee — 150.

Kputepuu orieHKu nmpeacTaBieHbl B Ta0JI.

Kpurepuu onenku Koanuecrso 6a/1s10B

KoppekTHOCTh BEIOOpa METOAMKH pacyera 4-8




KoppekTHOCTh cOCTaBIEHUS MATEMATUYECKOW MOIEITN 4-8
[TpaBUIBHOCTH pacyera 3-6
I'padmyeckoe npeacTaBiIeHE pe3yabTaTOB 1-2
[IpaBUIBHOCTD YHCIEHHBIX PE3YJIbTATOB 1-2
OdopmiieHue oTuera 1-2
CBOEBPEMEHHOCTh CAAYU KOHTPOJLHOU pabOThI 1-2

NTOI'O

15-30




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAIlMOHAJIbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

DaxyromemHUngopmayuonnvlx mexnHonocull
Kageopallngpopmayuonnwix cucmem u mexnonocuii

Hamnpasnenue noarorosku: 15.03.04 ABToMaTtu3aIius TEXHOJIOTUYECKUX TPOLIECCOB U MTPOU3BOICTB
[Tpodwts: ABTOMATH3AINS TEXHOJOTHICCKIX POIIECCOB W MTPOU3BOJICTB (II0 OTPACIISIM)

10 JUCIHHUITIINHE «TCOpI/Iﬂ ABTOMATHYCCKOT'O YIIPABJICHHA

Bapuant Nel

Yacre 1. 3aganue ¢ BLIOOPOM HECKOJBLKHMX BEPHBIX 0TBETOB
1.1. OcHOBHBIE IPUHIMIIBI AaBTOMAaTUYECKOTO YIIPABIICHHUS:
1) pa3oMKHYTOE YIpaBIICHHE;
2) TPUHIIAI MAaKCUMYMa,;
3) TpUHIMIT KOMIICHCAIINY;
4) nomycTUMOE yIpaBiicHHE;
5) mpuHIKIT 0OpaTHOM CBSI3M.
1.2. IIpumepsl aBTOMATUYECKUX CUCTEM:
1) aBTOMAT, BBHIOpACHIBAIOIINN KaKue-TH00 MpeaMeThl (OWIIETHI, IIOKOJAa) MPU OIMYCKaHWU B
HEro OIpeJeeHHON KOMOMHAIIUN MOHET;
2) peryjisTop CKOPOCTH BPAIICHHS JIBUraTelisi HE3aBHCHMO OT BHEIITHEH HArpy3KH;
3) aBTOMAT BKIIFOUCHUS OCBELICHUS, B KOTOPOM UMeeTcsl (JOTOAIEMEHT, Pearupyroniii Ha CHITY
JTHEBHOT'O CBETa, U CIIELUAIbHOE YCTPONCTBO Ul BKIIIOYEHHUs OCBELIEHMs, CpadaThIBaroIee
OT OIIPEJIEJIEHHOT0 CUrHasIa (POTOIJIEMEHTA;
4) aBTONMWIIOT, MOICPKUBAIOIINI ONPE/ICNICHHBIN KypC U BBICOTY I10JIETa camMoJieTa 0e3 MOMOIIN
JeTYuKa U Ip.;
5) cucrema nojazepKaHus ypoBHs B €MKOCTH Ha HEU3MEHHOM 3HAYCHUH.
1.3. Kakue XapakTepUCTUKHM IPUMEHSIOTCS A ONMCAHMs IUHAMMYECKMX CBOWMCTB JIMHEHHBIX
3BEHbEB (OOBEKTOB):
1) BpeMenHbIE (IEPEXOIHBIC);
2) Ka4yeCTBEHHBIC;
3) 4acToTHEIE,
4) nepuoauuecKue;
5) KOJIHMYECTBEHHBIE.
1.4. YacToTHBIE XapaKTEPUCTUKHU:
1) aMIJIMTYAHO-4aCTOTHAS XapaKTEPUCTHKA;
2) mepexoIHasi XapaKTepUCTHKA;
3) ¢azo-yacToTHas XapaKTEPUCTHKA,
4) aMIUIUTyIHO-(a30Basi XapaKTEPUCTHKA;
5) mepenatouHas GyHKIUSL.
1.5. HacToTHBIE KpUTEPUN YCTOMUNBOCTH:
1) Kpurepuii KoxpeHa;
2) xputepuit Muxaiinosa;
3) ammuTyqHO-(a30BbIi KpuTepuii HalikBucra;
4) xpurepuii CTbIOJICHTAa;
5) xpurepuit ®umepa.




1.6. HacToTHBIE OLIEHKH 3am1aca yCTOM4YMBOCTH:

1) 3amac ycTOWYMBOCTH IO aMILIUTY/IE;

2) 3amac yCTOMYMBOCTH 10 BPEMEHH;

3) 3amac yCTOWYMBOCTH IO MOIYJTIO;

4) 3amac yCTOWYMBOCTH 110 (paze;

5) 3amac yCTOWYMBOCTH IO 3HAKY.

1.7. Kakue u3 HIDKENEepeunCICHHBIX SBIISIOTCS TUIIOBBIMH 3aKOHAMH PETYJINPOBAHUS:

1) nmponopuHUOHANBHBIN;

2) nudepeHInaIbHBIN;

3) uHTerpabHbIii;

4) mpOMOPIUOHAIBHO - UHTETPAJIbHBII;

5) uHTerpanbHo - MM PepeHIInATBHBII.

1.8. TeopeTndeckne METOAbI CHHTE3a CHCTEM aBTOMATHYECKOTO YITPABIICHHUS:

1) rpaJMeHTHBII METO/T;

2) MeTo/1 KOPHEBBIX ro0rpados;

3) Mero torapu(pMUYECKUX aMILTUTYIHBIX XapaKTePUCTHUK;

4) MeToJ yCTOHYNBOCTH;

5) aganTUBHBIN METO/I.

1.9. Meroauka pacuera onTUMaIbHBIX HacTpoek [N — perynstopa cBOAUTCS K CIECIYIOIIEMY:

1) pacyeT paCIIMPEHHBIX YACTOTHBIX XapaKTEPUCTHK OOBEKTa [UIs 3aJaHHOW CTEMeHU
KOJe0aTeIbHOCTH m*;

2) pacueT W MOCTPOCHUE KPUBOM paBHOM KojebarebHOCTHM = M* B MmIocKocTH napameTrpoB Ci

u Co mo dopmynam;

3) BBIOOD paboUCH YACTOTHI MP M COOTBETCTBYIONIUX €l ONTHMAaIbHBIX HACTPOEK;

4) pacdeT KOpHEH XapaKTepUCTHYECKOTO YPaBHEHUS,

5) pacuer anropuT™a aganTarvH.

1.10. B meTose He3aTyxaronmx KoJaeOaHmii:

1) Ha mepBOM JTame MOAOMpPAETCS TakKas HACTPOHKa MPOMOPIMOHAILHOIO peryisropa (T.e.
BBIKITIOYAIOTCSl MHTerpayibHasg u AuddepeHInanbHas COCTaBIAIOIINE), TPU KOTOpOil B
3aMKHYTOM CHUCTEME YCTaHABJIMBAIOTCS He3aTyXalollue KojeOaHus, T.e. CUCTEMa HaXOAUTCS
Ha TpaHulle YCTOHYUBOCTH;

2) Ha TPEThEM ITalle PelIaeTcs 3a1a4a ONTHMHU3AIHH;

3) Ha BTOpPOM JTale PACCYMTHIBAIOTCS pPabOYMe HACTPOMKH BBIOPAHHOTO pPEryisATOpa I0
NpUOIMHKEHHBIM (GopMyIaM B 3aBUCMMOCTH OT BenuuuHbl C1P M mepuoga He3aTyXarolux
Konebanuii T*;

4) paboyrie HACTPOUKHU JIFOOOTO PEryNIATOpa PACCUNTHIBAIOTCS B JIBA JTAlla;

5) Ha yeTBEpTOM 3Tare MPOBOAUTCS aHATIHU3 YCTOWYUBOCTH CUCTEMBI.

Yacrtp 11. 3aganne ¢ BLIDOPOM 0JTHOT0 BEPHOI'0 0TBETA
2.1. ABTOMAaTH3UPOBAHHBIM HA3BIBAIOT MPOIIECC YIPABJICHHS, B KOTOPOM:
1) yacTh GYHKIMI BBITIOIHAETCS YETOBEKOM, Ipyrasi 4acTh — aBTOMAaTHUECKUMH YCTPONCTBAMH;
2) BCce (DYHKITUH MPOIIECCa BHIMOIHIIOTCS YEIOBEKOM — OTIEPATOPOM;
3) Bce (DYHKITUH BBIMOJHSIIOTCS aBTOMAaTHUECKUMH YCTPOHCTBAMH;
4) Bce QYHKIUU BBITIOHAIOTCS MEXaHUYECKUMHU YCTPOUCTBAMH.
2.2. Bo3zeiicTBue, BBI3BIBAIOIIEE HEXKENATEIIBHOE N3MEHEHNE YIIPABIsEMON BEJIMUUHBI:
1) ympaBieHue;
2) BO3MYIICHHE;
3) paccoriacoBaHue;
4) 3anaroliee BO3JIEHCTBHE.
2.3. I'padmyeckass MOAENb CUCTEMBI, B KOTOPOU KaKJIOMY JJIEMEHTY CTaBUTCS B COOTBETCTBHE €rO
JUHAMUYECKAsl XapaKTePUCTUKA:
1) TexHOJIOrHYeCcKas CXxeMa,




2) CTPYKTYypHasi cCXema;
3) NpUHIMIIHATIBHAS CXEMa;
4) ¢yHKIMOHABHAS CXEMA.
2.4. [Ipumep UHTETPUPYIOILIETO 3BEHA!
1) cratudeckoe 3BE€HO BTOPOTO MOPSIIKA;
2) MHTETPUPYIOLICE 3BEHO C 3ara3/IbIBaHNEM;
3) uneanbHOC UGB GEPEHIMPYIOICE3BEHO;
4) cTaTudeckoe 3BEHO IIEPBOTO MOpsaKa (alepruoOIMUECKOe).
2.5. Cuctema Ha3bIBAaETCA YIPABISIEMOU, €CIIU:
1) He cylIecTBYeT TaKoe yIpaBJICHHE, KOTOPOE M3 JIFOOOTO HAYAILHOTO COCTOSHHS MEPEBEICT
CHCTEMY B JIF000€ KOHEYHOE TIOJIOKEHHE;
2) CYIIECTBYET TaKO€ YIPAaBICHUE, KOTOPOE W3 JIFOOOT0 HAYAIBHOTO COCTOSIHHS MEpEeBEleT
CHCTEMY B JIF000€ KOHEYHOE TIOJIOKEHHE;
3) B cucTeMe HE CYIIECTBYET BO3MYIICHUIA,
4) cucrema HecTallMOHApHASsI.
2.6. [TokazaTenu kayecTBa MEPEXOHBIX MPOIECCOB:
1) TOYHOCTh ¥ a/ICKBATHOCTb;
2) omunOKa peryaIupoBaHus, ObICTPOACHCTBHE, TEpeperyIHPOBaHUE;
3) MPOU3BOIUTEIBHOCTh U KAUECTBO KOHEYHBIX MPOIYKTOB;
4) yCTOWYUBOCTH CHCTEMBI.
2.7. IHTErpaJIbHBIN 3aKOH PEryJIupOBaHUS:

1) U®)=Co - [[y(A) - y,]-d4;

2) UM =C,-y®);
3) U(t)=C,-[y(t)-Yo1;
4) U(t)=C,-o(t).
2.8. IuddepeHnnanbHbIi 3aKOH PEryTHPOBAHUS:

1) U®) =Cy - [[y(2) -y, ]-d2;

2) UM)=C,-y®);
3) U(t)=C,-[y(t)-Yo1;
4) U(t)=C,-o(t).
2.9. Hacrpoiiku [I1 — perynsitopa:

1 )

1) C = m{msm[—d)oﬁ(m,(o)]—cos[—¢05(m,co]} )
1 )

2) C, = m{msm[—d)oﬁ(m,(o)]—cos[—¢05(m,co]}

G, :m{wsin[—¢06(m,w)](m +1)};

3) C,=———sin[-g,,(Mw) - 7];

Aoﬁ(m1a))
1 . 2
4) C,=———osin|-¢ (mo)|(m”+1);.
) Co= oy (sl mo)) (o’ 1)}
2.10. Cxoubko napameTpoB HacTpoek umeet [I1]] — perynsarop:
1) 1,
2) 2;

3) 3;



4) 4.
Bapuant Ne2

Yactb 1. 3ananne ¢ BLIOOPOM HECKOJIbKHX BEPHBIX 0TBETOB
1.1. Juckpernsie CAVY:

1) peneiinbie;

2) HENpephIBHEIC,

3) UMIIyJIbCHBIC;

4) uudposkie;

5) aHayioroBbIe.
1.2. Hudposbie cucTeMbl CTpOSTCS Ha 0a3e KOMIUIEKCa CPEACTB BBIUUCIUTEIBHOW TEXHUKH,
OCHOBHBIMH 3JIEMEHTaAMU KOTOPOTO SIBJISTFOTCS:

1) 1IBM;

2) YCTpOWCTBa MEYaTH;

3) ycrpoiicTBa BBOJA,

4) yCTpPOWCTBO aHANIN3A;

5) ycrpoiicTBa BBIBOJIA.
1.3. O6006menHas crpykrypHas cxema CAY MOXKeT coepk aTh:

1) u3MepHTelIbHOE YCTPOICTRO;

2) 3ajarolee yCTpOHCTBO;

3) cpaBHHBAIOIIECE YCTPONCTBO;

4) ympaBJsoIIee YCTPOWCTRO;

5) Bo3MyIIaoIIEe YCTPOKCTBO.
1.4. OcHOBHBIE BUBI CUCTEM aBTOMATHYECKOTO YIPABICHUS:

1) MeXaHMYECKHE CHCTEMBI,

2) CHCTEMBI CTaOMIH3AIIHH;

3) mporpaMMHBIC CHCTEMBI;

4) cnenmAIIMe CUCTEMBI,

5) skcTpeMalibHbIC CHCTEMBI.
1.5. OcHOBHBIE CIOCOOBI pa3pabOTKU MOJICTICH:

1) aHATUTHYCCKHIA,

2) SKCIIEpPUMEHTAIIbHbIN;

3) mporpaMMHBIN;

4) aNropuTMHUYECKHIA;

5) KOMOMHHMPOBaHHBIN.
1.6. Buipl mepexoIHBIX MPOIECCOB 110 XapaKTepy U3MEHECHHUsSI BO BPEMCHHU:

1) amepuoaUYECKHii;

2) KoJsieOaTebHBIN 3aTyXalOIIUii;

3) cTaTHYECKHIA,

4) Hes3aTyXarolui KoiebaTeIbHbI;

5) pacxomsiuiics KoyeOaTeTbHbIM.
1.7. Buapl BpeMEHHBIX XapaKTePUCTHUK:

1) aneproauyeckas;

2) mepexoaHasi XapaKTepPHUCTHKA;

3) YacTOTHBIE;

4) uMIyJIbCHAsI TEPEXO0/IHAsT XapaKTEPUCTHKA;

5) KOJIMYEeCTBEHHEBIE.
1.8. Cratuueckue 3BeHbS:

1) craTMuecKoe UIeaTbHOE 3BCHO;

2) CTaTU4eCcKOe 3BEHO TMEPBOTO MOPsIKa (arepHoIMIECKOe);

3) cratuueckoe KojebaTenpHOe 3BeHO 11-ro mopsika;

4) cratuyeckoe 3BEHO BTOPOTo Mopsiyika (arnepuoandeckoe I1-ro mopsaka);




5) craTuyeckoe HHTErpabHOE 3BEHO.
1.9. Anrebpanyeckne KpUTEPHH YCTOHUNBOCTH:
1) xputepuii Koxpena;
2) xpurepuit Muxaiinosa;
3) ammuTyqHO-(a30BbIi KpuTepuii HalikBucTa;
4) kpurepuii CTbIOJICHTA;
5) xpurepuii Payca.
1.10. BeicTpOoaECTBHUE CUCTEMBI:
1) Bpemsi OT Hayaia mpolecca J0 MePBOro MOMEHTA JOCTHIKCHHUS YCTaHOBHBIIETOCS 3HAYCHUS
Yyer,
2) BpeMs OCTaHOBa;
3) BpeMsi IOCTHXKEHHS TIEPBOTO MAKCUMYMa;
4) BpeMs OT Hayajla TEPEeXOJHOT0 IMpollecca JO MOMEHTa, KOTJa OTKIOHEHHE BBIXOHOM
BEJIMYUHBI CTAHOBHUTCS OJIM3KAM K YCTAHOBUBIIIEMYCS] 3HAUEHHIO C 3aJJAHHON TOYHOCTHIO &
5) Bpems OKUIaHUSL.

Yacte 1. 3aganue ¢ BLIOOPOM 0IHOI0 BEPHOI'0 OTBETA
2.1. aTerpanbHBIHKpUTEPHUI KauecTBa:

o0

1) l, :J'[Y(t)_YO]2 -dt;

2) Vour = Youx O) = Yyom s
3) Ay(t) =y, —y();

H UM =C,- [[y(A)-y,]-dz.

2.2. [Ipumep auddepeHIpyIomero 3BeHa:

1) craTudeckoe 3BE€HO BTOPOTO MOPSIIKA;

2) UMHTErpHPYIOIIEe 3BEHO C 3ala3/IbIBaHHEM;

3) uneanpHOEAM(PEPEHIIUPYIOIIEE3BEHO;

4) cTaTUYecKoe 3BE€HO MEPBOTo MOpsiaKa (areproanvecKoe).
2.3. Hactpoiiku I1 — perynsaropa:

1 .
1) C = m{msm[—d)og(m,(o)]—cos[—¢05(m,co]} .

1 .
2) C, = m{msm[—d)og(m,(o)]—cos[—¢05(m,co]}

1 . 2 .
C, —m{wsm[—d)oa(m,w)](m +1)} :

3) C,=———sin[-g,,(Mw) - 7];

Aoﬁ(m1 w)

1 . )
4 C, :A—{wSIn[—¢05(m,m)](m +1)} .
s(m,o)
2.4. CucreMa SIBIISIETCS HHBapHaHTHOﬁ 10 OTHOUICHHUIO K BO3MYIICHUIO:
1) €CJIM ITOCJIC 3aBCPUICHUA MICPEXOJAHOTO ITpoLEeccCa, OIPEACIACMOr0 Ha4aJIbHBIMU YCJIOBUAMU,
yiipaBJrsi€Mas BCJIMYUHA U OIJ_II/I6I(3. CUCTCMBI 3aBHUCAT OT 3TOI'O BO3MYIICHUS
2) €CJIM ITOCJIC 3aBCPUICHUA MICPEXOAHOTO ITpOoIECCa, ONMPCACIACMOr0 Ha4YaJIbHbIMH YCIIOBUSIMU,
yiipaBJisi€Mas BCJIMYUHA U OIJ_II/I6I(3. CUCTCMBI HC 3aBUCAT OT 3TOT'O BO3MYILICHUS,
3) C€CJIM ITOCJIC 3aBCPUICHUA TICPEXOJHOTO IIpoUecCa, OMMPEACIACMOro Ha4aJlbHBIMU YCIIOBUSMU,
yiipaBJisi€Mas BCJINYHUHA U OIJ_II/I6I(3. CHUCTCMBbI paBHA BOBMYIICHHIO,
4) C€CJIM ITOCJIC 3aBCPUICHUA MICPEXOAHOTO IMpOoLECCa, OMPCACIACMOI0 HAaYaJIbHbIMA YCIIOBUSIMU,



2.5.

2.6.

2.7.

ylpasjsieMasi BEJIMUMHA U OIIMOKa CUCTEMBI OTCYTCTBYIOT;

5) ecnu mocie 3aBepUICHUS MEPEXOJIHOTO MPOLECCa, ONPEILIIeMOTr0 HayalbHbIMU YCIOBUSMH,

yIipaBiisieMasi BeIMYMHA M OIIMOKA CUCTEMBI paBHBI MEXIY COOO.
[IponoprnoHanbHbINA 3aKOH PEryIUPOBAHUS:

) UO=Co [[y() -y, ] d2;

UM =C,-y(®;

3) U(1)=C,-[y(1)=Yo1;

4) U(t)=C,-o(t).

Pacuer HacTpoek MPOMBIIITIEHHBIX PETryasiTOpoB MeToIoM PADX ocHOBaH Ha BBEJACHUU:

1) creneHu pa3oOIIEHHOCTH;

2) CTemeHu KoJiebaTeIbHOCTH;

3) CTeneHu yCTOWYMBOCTH;

4) cTemneHU OTKIOHEHHUS.

Tunosble JUHAMUYECKUE 3BEHbBS, ONKChIBaeMble AUPPepeHInanbHbIMU YpaBHEHUSIMU 1-T0, 2-TO

MOPSIJIKA UITH TePEeaTOYHON (PyHKIMEH, Ha3bIBAIOTCS:

2.8.

1) mpocThiMu;

2) OOBIKHOBEHHBIMHU;

3) ocoObIMU;

4) CIOKHBIMH.

CrHocoOHOCTh CHCTEMBI BO3BpAIAThCS K COCTOSIHAIO YCTAHOBHBIIETOCS PABHOBECHS TOCIE

CHATHUSA BOSMYLICHNU, HAPYIIHUBIICTO 3TO PaBHOBECHUEC, HA3BIBACTCA:

2.9.

1) HHEPIHOHHOCTHIO;
2) TOYHOCTHIO;

3) yCTOHYHMBOCTHIO;
4) IPOYHOCTHIO.
Z-nipeoOpa3oBaHue:

1) F@) =3tz

1 . 2 .
2) Cozm{wSIn[—¢05(m,m)](m +1)};

3) F*(p)=D{f(i)};
8 fi)=3c,, ).

2.10. Paznoxenue B psia Jlopana:

1) F(z)=i fMz' =fO)+ Wz +...+ (K2 +...;

2) c,y(i+n)+c ,y@i+n-)+...+c,y(i)=b ui+m)+b,_ u@i+m-1)+b_u(i);
3) Z{y(i—n)}zz‘“{Y(z)+iy(—r)zr};
W= /@ _B@)

U@ C(2)

Kpurepun onenkn
IIpu onieHKe pe3ynbTaTOB BBIIIOJHEHUS TECTOBBIX 3aJlaHUNl B paMKax AMCLUIIINHBI « Teopus

aBTOMAaTUUYECKOTO YIPaBJICHUS» HCIONb3YeTCs peUTuHroBas cucreMa.CoriacHo peHTHHIOBOM
CHCTEME OLICHKA Pe3yJIbTATOB TECTHPOBAHUS (HOPMUPYET TeKyluil pedtiar R ™.



MaxkcumanbpHoe 3HaueHue oreHku paBHO 10 6. TecT cumTaercst MPOIEHHBIM, €CIH CTYACHT
MOJTY4YMJI 32 HeToO He MeHee — 6 6. Kpurtepuu onieHku npeacraBiaeHs! B TabI.

Kpurepuu oueHku KoanuectBo 6a/1510B
Yacts 1. 3aganue ¢ BBIOOPOM HECKOJBKUX BEPHBIX OTBETOB 0-5
Yacrts II. 3ananue ¢ BBIOOPOM OJHOTO BEPHOI'O OTBETA 0-5
UTOI'O 0-10
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