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Jlexkyuu

Ilpakmuueckue

Banamus, 1adopamop-

HbLI RPAKMUKYM

Jlabopamopnuie 3a-
HAmMUA

Kypcoeoi
npoexkm (pa-
ooma)

Haumenoeanue ouenounozo
cpeocmea

OK 02

Hcnonbs3oBaTb  COBPEMEHHBIE
CpeAcTBa IOKMCKA, aHalu3a U
UHTEpIpeTanuu HH()OpMAaIH,
U MH(OpPMAIMOHHBIE TEXHOJIO-
My [Jid BBIIIOJIHCHUA 3aJad
npoeCcCUOHATIBHON  JesITeNb-
HOCTHU

IK-1.1

ITpoBOAUTH aHAIN3 TEXHOJIOTH-
YECKHMX Ollepaluuid IMpPOU3BOJI-
CTBa M pa3zpalaTbiBaTh MPEIO-
JKEHUs 110 aBTOMAaTU3alUuu IIPO-
U3BOJCTBEHHBIX ITPOLIECCOB

Tema 1.1, Tema
1.2, Tema 2.1,
Tema 2.2, Tema
3.1, Tema 3.2,
Tema 4.1

He npedycmompenul

Tema 1.1, Tema 1.2,
Tema 2.1, Tema 2.2,
Tema 2.3, Tema 3.1,
Tema 3.2, Tema 4.1

He npeoy-
cMompeHbl

JK3amen, mecmuposanue,
aao. paboma

K 1.2.

CocTaBiaTh CXEMBI CIEIUaH-
3UPOBAHHBIX Y37IOB, OJIOKOB,
YCTPOWCTB U CUCTEM aBTOMATH-
YECKOT0 YIpPaBJI€HUS! TEXHOJIO-
TMYECKUMH MpOoLeccaMu

I1K 2.1.

[TpuMeHsATH 371eKTpOHHOE 000-
pYyJlIOBaHUE U CUCTEMBI aBTOMa-
TUYECKOTO YNPABIEHUS C yde-
TOM CHEHU(UKA TEXHOJOTHYe-
CKOT0 ITpolecca

[IK 2.2.

KoHTponmpoBaTe 1 aHaIu3upO-
BaTh (YHKIIMOHHPOBAHUE CH-
CTEM aBTOMATHYECKOT'O YIIPaB-
JIeHUsl B IIpoLecce JKCILTyaTa-
92078




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texyuuii pediTHHT

JlaboparopHast pabota bann

Nel 4-6

Ne2 4-6

Ne3 4-6

Ne4 4-6

No5 5-6

Ne6 5-6

Ne7 5-7

Ne8 5-7
TectupoBanue 0-10
NUTOI'O 36-60
IK3aMeHALMOHHBbIH pelTHHT 24-40




HlIxana ouenusanus

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpa:KeHHe dasax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 Otianuno | O1ieHKa «OTIUYHOY» BBHICTABIISIETCS CTYICHTY, €CIIM TEOPETUUECKOE COEpKa-
(3auTeHo) |HHE Kypca OCBOCHO IMOJHOCTHIO, 0e3 Mpo0esoB; HCUepIBbIBAIONIE, MOCIIEI0-
BaTEJIbHO, YETKO W JIOTHYECKH CTPOIHO H3JIaraeT MaTepHal; CBOOOIHO
CTIPaBIISIETCS € 3a/1a4aMH, BOTIPOCAMH U IPYTUMH BHIaMHU IIPIMEHEHHS 3Ha-
HUI{; HCTIONIB3YET B OTBETE JOMOIHHUTENILHBIA MaTeprall BCe PEAyCMOTPEH-
HBIE POTPAMMOI 331aHHs BHIIIOIHEHBI, KAYECTBO UX BBHITIOJIHEHUS OLICHEHO
YHCIIOM 0aJUTOB, OJIM3KUM K MAaKCUMAIbHOMY; aHAJIH3UPYET NOITydeHHBIE pe-
3YJILTAThI; MPOSIBISIET CAMOCTOSATENLHOCTD MTPY BBITIOJTHEHUH 33aJaHUH OneHka «3a4T€HO» BBICTABISIETCS CTY-
4 74 - 86 Xopomo | OneHKa «XOpOIIo» BBICTABIISAETCS CTYIEHTY, €CIIU TEOPETHUECKOE COJIeprKa- | IeHTY, €CIIM OTBETHI Ha BOIIPOCHI IO TEMaM
(3a4TeHO) |HHE Kypca OCBOCHO ITOJHOCTBIO, HEOOXOANMBIE MTPAKTUYECKIE KOMIIETEHIINH | JUCIIUIUIMHBI MTOCIIEI0BATEIbHBI, JIOTHYe-
B OCHOBHOM C()OPMHUPOBAHEL, BCE MPEIYCMOTPEHHBIE TPOTPaMMOif 00yUIEHUS |CKH  U3JI0KEHBI, JTOMYCKAIOTCsl HEe3HAYH-
yueOHbIC 3a/1aHUsI BHIITOIHECHBI, KAYECTBO MX BBHIMOJIHEHHS TOCTATOYHO BbI-|TEIbHBIE HEJOYETHI B OTBETE CTY/ACHTA, Ta-
cokoe. CTyZIeHT TBEp/I0 3HACT MaTepHall, [PaMOTHO U IO CYIIECTBY U3JIaraeT|Kue Kak OTCYTCTBHE CAaMOCTOSTEIILHOTO
ero, He JIOMYCKasl CyNIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC. BBIBOJI, PEUEBBIC OIIMOKH U TIp
3 60 -73 Y noenetBopu- |OTeHKa «YIOBICTBOPUTEIHHO» BBICTABISIETCA CTYICHTY, €CIIH T€OpeTHYe-
TEJBHO CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
(3a4TeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX IPOrPaMMOii 3a1a-
HUI BBITTOJTHEHO, HO B HUX UMEIOTCS OLIMOKH, ITPU OTBETE Ha ITOCTaBICHHBII
BOIIPOC CTYJEHT JIOIyCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBHIIbHEBIE (Hop-
MYJIHPOBKH, HAOIIOJAIOTCSl HAPYIIEHHS JIOTUYECKOH MOCIEeI0BATEIbHOCTH B
W3JI0’KEHUH ITPOrPaMMHOT'0 MaTepuala.
2 Hwxe 60 HeynoBierBo- |OneHka «HEyIOBIETBOPUTEIBHO» BBICTABISIETCA CTYIOEHTY, e€cid OH He| OLeHKa «He 3a4TeHO» BBICTABIIAETCS CTY-
PUTENBHO  |3HAET 3HAYMTENLHOW YacTW MPOTPaMMHOTO MaTepHaia, JAOMYCKaeT CyIe-|JEHTY, eCId CTYIEHT He 3HaeT OCHOBHBIX
(He3a4TeHO) |CTBEHHBIC OLIMOKH, HEYBEPEHHO, ¢ OOJBIIMMU 3aTPYAHEHUSMH BBITIOJIHSET |TIOHATHI TEMBI AUCIUIUINHEL, HE OTBEYAeT

MPAaKTUYEeCKUE PadOThl, HEOOXOJUMBIC MPAKTUYCCKHE KOMICTCHIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

Ha [JOIOJHUTEJIbHBIE M HAaBOASIINE BO-
IIPOCHI NIPETOIaBaTEs.




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Neri/in

HaumenoBanue
HOYHOTO CpPEJICTBA

ole-

Kpatkasi XxapakTepucTHKa OLIEHOYHOTO
cpencTaa

[Ipencrasienue ore-
HOYHOTO CpE/CTBA B
dhonme

DK3aMeH

CpencrBo, MO3BOJIAIOIIEE OLICHUTH 3Ha-
HUSI, YMEHHS U BIAJCHUS 00ydaromerocs
1o yueOHOM TUCIUIUIHHE.

Kommiiekt 23K3ame-
HAIMOHHBIX OWJIETOB

3ammTa J1abopaTopHOM
paboThI

CpencTBO, MO3BOJISAIONICE OICHUTH YME-
HUE U BJIQJICHHE 00ydYarollerocs usJjararb
CYTh TIOCTaBJICHHOW 3aJa4d, CaMOCTOs-
TCJIbHO MPUMCHATH CTAHAAPTHLIC METObI
MOCTABJICHHOW 3a/1aul C UCIIOJIb30BAHUEM
UMeroIIeics mabopaTtopHoi 6a3bl, TPOBO-
JIMTh aHAJTU3 MTOJYYSHHOTO pe3yibTaTa pa-
00TbI. MOXET BBINIOJTHATHCS B UHIUBUIY-
AILHOM TIOPSIJIKE WJIM TPYIIOH 00ydaro-
IAXCSL.

Tembr  smabGoparop-
HBIX paboT.

Tect

Cucrema cTaHIapTH3UPOBAaHHBIX 33JaHUH,
MO3BOJISIONIAs aBTOMAaTHU3UPOBATh TPOIIe-
Iypy WU3MEpeHHs YPOBHS 3HAHMW M yMe-
HUH 00y4Jaronierocs.

®oHJ TECTOBBIX 3a-
JAHUKN JUIsl IPOBEJIE-
HHUS HTOrOBOI'O Te-
CTI/IpOBaHI/Iﬂ 10 OucC-
IUIUIMHE




MMWHOBPHAYKH POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyrvmem [lodcomosumenbrwiii
Kagheopa Undhopmayuonnvix cucmem u mexnonozut

Hanpagsnenue noarorosku: 27.02.04 ABTOMaTHYECKHE CUCTEMbI YIIPABJICHUS

3K3aMeHaIII/IOHHLIe BOIIPOCHI
110 JUCHUIIIIMHEC OCHOBEBI TEOPHUH aBTOMATHYECKOI'0 YIIPABICHUS

. O61mue nousTUs 06 ynpaBIeHUH U CUCTEMaX aBTOMAaTHYECKOTO YIIPaBICHHUS.

. MaremaTtnueckue Moziein 0OBEKTOB U CHCTEM YIpaBiIeHUs. Moienn TUIa BXOJ] — BBIXO/I.
. [Ipeobpazopanue Jlamnaca.

. JInneapuzauusi ypaBHEHUsI AMHAMUKH.

. [lepenaTounas ¢pyHkius.

. lnHaM1uYecKue 3BEHbs U UX XapAKTEPUCTUKH.

. OcHOBHBIE BUJIbI CUCTEM aBTOMATHUECKOTO yIPaBICHHUS.

. Bpemennsie (mepexoaHbIe) XapaKTEPUCTHKHU.

9. AMmuntyaHo-¢a3oBblit kputepuiit HalikBucTa.

10.Kpwurepmii ['ypBuma.

11. ABTOMaTH4eCKOE U ABTOMATU3UPOBAaHHOE yrpaBlieHUsI. OCHOBHBIE MPUHIIUIIBI aBTOMATHYECKOTO
yIpaBieHUsI.

12. AHanu3 yCTOMYMBOCTH.

13.Kpurepniit Muxaiinosa.

14. AnreOpanueckue KpuTepuu ycroitunBoctu. Heobxoaumoe ycinoBrue ycTONYMBOCTH.
15. Teopems! JIsnynosa A.M.

16.ITonsarue crpykrypHoit yctounBocTH. ADX acrarnyeckux CAY.

17.YacToTHbl€ OLIEHKH 3arnaca yCTOHYMBOCTH.

18.KopHeBble O1IEHKH 3amaca yCTOMUYUBOCTH.

19.YacToTHBIE KPUTEPHUN KAYECTBA MTEPEXOTHBIX MTPOIECCOB.

20.1HTErpabHBIC OIICHKH.

21. YacTOTHBIE XapaKTEPUCTUKH.

22 Meton PA®X. ITU — perynsrop.

23.Metox PA®X. I1]] — perymstop.

24 Meton PA®X. I1 — perynsTop.

25. Meron PA®X. ITU]] — perynsrop.

26. CraTrueckoe uieaabHOE 3BEHO (MPOTIOPIIHOHAIBHOE).

27.Teopust ”HBApMAHTHOCTH U KOMOMHHPOBAHHOE yIIpaBJICHUE.

28. UHTerpupytomiee 3Be€HO ¢ 3ana3IbIBaHUEM.

29. UneanpHoe auddepeHnupyomiee 3BeHo.

30. Inddepennupyroiiee 3BeHO C 3ama3/IbIBAHUEM.

31. Cratuueckoe 3BE€HO MEPBOro MOpPsiIKa (alepruoaMUYECKOE).

32. Cratuueckoe 3B€HO BTOPOTO Mopsiika (anmepuoandeckoe [I-ro mopsaka).
33. Cratuueckoe konebarenabHoe 3BeHO II-ro mopsaka.

34. neanibHOE MHTETPHUPYIOIIEE 3BEHO (aCTaTHIECKOE, HEUTpAIbHOE).
35.TunoBble 3aKOHBI PETYJIMPOBAHUS.

36.IIponopuroHaIbHBIN 3aKOH PETYJINPOBAHUS.

37. ludepennmanbHbIi 3aKOH perylIupOBaHHUsL.

01N DN W —



38.MHTerpanpHblil 3aKOH PEryJIMPOBAHHUS.

39.MeToabl CHHTE3a CHCTEM aBTOMATHYECKOTO yIPaBIICHHUS.
40.Metoj KOpHEBBIX TOA0rpadoB.

41.Metop He3aTyXarOIIMX KOJIeOaHUH.

42 Metop morapu(pMUIECKIX aMIUTUTYIHBIX XapaKTePUCTHK.
43.PacmvpeHHble YaCTOTHBIE XapaKTEPUCTUKH.

44. CTpyKTypHBIE CXEMBI.

45. Tloka3zaTenu KayecTBa MepeXoJHbIX MPOILIECCOB.

Kpurtepun ouenkn:MakcuMalibHOE 3HAYCHHE IK3aMEHAITMOHHOTO peiTHHTapaBHO 40 Oaiam,
a MUHUMaJIbHOE - 24. B KauecTBe KpUTEPHUEB BHIOPAHBI CICAYIOIIHE:

Bomnpoc bann

DKk3aMeHalMoHHbII Borpoc Ne 1 7-11
TeopeTHYecKas 4acTh (ONpeaesieHus, 00IHNe XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJ] (popmyit 3-4
MPaBIBLHOCTh KOHEYHOTO Pe3ysIbTaTa 1-3
DK3aMeHaIMOHHbIH Borpoc Ne 2 7-13
TeOpeTHYECKas 4acTh (ONpeACIICHUs, OOIIHE XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJ] (popmyit 3-5
MPaBIBLHOCTh KOHEYHOT'O Pe3ysIbTaTa 1-4
[TpakTrueckoe 3aganue (MpaBIbHOCTh KOHEYHOTO PE3yJIbTaTa) 8-12
JlononuuTenbHbIN Borpoc Ne | 1-3
JlonosnHuTenbHbIN Bonpoc Ne 2 1-3

NTOI'O 24-40

MunmcTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit ®denepanuu



HwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
beneparbHOTO TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCckuii HalMOHAJIBLHBINA UCCIIEI0OBATEILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynremem [lodcomosumenvhbiii
Kagheopa Undopmayuonnvix cucmem u mexnonoauti

Hanpasnenue noaroroku: 27.02.04 ABTOMaTUYECKUE CUCTEMBI YIIPABJICHUS

Y4eOHBIM IJTAHOM TI0 HAIIPABJICHHIO MOATOTOBKH 27.02.04 ABTOMAaTHYECKHE CUCTEMBI YITPaB-
JeHUs TSt 00y4JaromuXcst IPeIyCMOTPEHO MPOBeIeHUE Ta00PATOPHBIX 3aHATUH MO quciuruimae «Oc-
HOBBI TEOPUU aBTOMATUYECKOTO YIPABICHUSY.

JIaboparopHble pabOThI IPOBOASTCS B IOMEIICHUH yueOHOI TabopaTopun «JlabopaTopus Teo-
pum aBToMaTHueckoro ynpasienust 2096B» kadeapsl 6e3 NCnoab30BaHus ClielUaIbHOr0 000pya0Ba-
HUS, a TAKXKE B MOMENICHUH y4eOHOU nabopartopun «JlabopaTopusi aBTOMAaTU3HPOBAHHBIX CHUCTEM
yIpaBIeHUS] XUMUKO-TEXHOJIOTHYecKkuMu npoueccamu 110B» ¢ ncnonb3oBaHneM CeHanIbHOTO MPO-
rpaMMHOTO M ammapatHoro odecrieueHus komnanuu Yokogawa Electric, a takke nuioTHo# ycra-
HOBKHU PEKTH(PHUKAIIH.

L{enp ipoBeeHMs 1a00paTOPHBIX PadOT - MPAKTUYECKOE OCBOSHUE TEOPETUICCKHX ITOIOXKE-
HUH JIEKIIMOHHOTO MaTepuaia, a TakKe BbIpa0OTKa CTyIEHTAaMU OIpeeICHHBIX YMEHHI U HaBBIKOB
CaMOCTOSITEIILHOTO 3KCTICPUMEHTUPOBAHUS.

KoMmmuiekT 1a6opaTopHbix pador
o nucuuiuiiae «OCHOBBI TEOPUU aBTOMATUYECKOTO YITPABIICHUS

JlabGoparopHas padora Nel
BpeMeHHbIE M HACTOTHbIE XAaPAKTEPUCTHKH JMHEHHBIX CHCTEM ABTOMATHYECKOI0 YIIPaBJIeHUsA
Heap padorbi:O3HaKOMIIEHHE C JUHAMHYECKUMH M YaCTOTHBIMU XapaKTEPUCTUKAMH CHUCTEM
aBroMatuyeckoro ynpasieHus (CAY) u mojiydeHre HaBBIKOB UCCIIEIOBAHMS JIMHEUHBIX CUCTEM.
ITocTanoBKa 3a1a4m:B KauecTBE 00BEKTA UCCIIEIOBAHUS BHICTYIAIOT IMHEHHbIC TUHAMHYECKHE
CUCTEMBI yNpaBJICHUS C OAHUM BXOJ0M U OJHUM BbIX0s10M. [Ipu 3TOM Mozens oqHomepHoit CAY 3a-
JlaHa B BHUJIe KOMIUIEKCHOU TIepeaTOuHOM (PYHKIINH, 3aTTMCAHHON KaK OTHOIIIEHHE MOJIMHOMOB

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

W(s)=—— .
a,s" +..+a,;s+a,

Heobxoaumo:

1) ompenenuTh MOMIOCH U HYJIH TEPEAATOYHON (YHKIIUHM;

2) 3anucath audpepeHnraibpHoe ypaBHEeHUE, onpeenstoniee GpyHkunonupoanue CAY;

3) moctpouTh rpaduKK MEPEeXoTHOI U UMITYIbCHOM mepexoanon Gpynkuuu: h(t), w(t);

4) OCTPOUTH JIOTapu(PMHUYECKHIE YACTOTHBIC XapaKTePUCTUKHU L(m);

5) moctpouTs vactotHblii rogorpad Haitksucra W(im).

ITopsinok BbINOJHEHHS J1a00PaATOPHOI padoThI

1) W3y4UTHh TEOPETHUECKHE CBECHNUS;

2) 3amyctuth cuctemy MATLAB,;

3) coznark tf-00beKT, B COOTBETCTBUU C 33/IaHHBIM BapUAHTOM.

4) cocraBuTh auddhepeHImanIsHoe ypaBHeHUe, onpeaesioiee pyakinnonnpoanne CAY;

5) ompeaenuTh MOJIIOCA MEPEAATOYHON (QYHKIIH C HCIIOIb30BaHHEM KOMaH/IbI Pole;

6) ompeaeauTh HYJIH MEPeIaTOYHON QYHKIIUH C UCIIOIh30BAaHHMEM KOMaHIbI ZEr0;

7) wucnons3ys LTI-viewer, nin cooTBeTCTBYOIIME KOMaH b (Tabm.1.1) momyunts quHAMHYE-
CKHE XapaKTepUCTUKU — nepexoauyto ¢pyHkiuio h(t), uMmyabcHo-niepexoaHyto ¢pyHkuuo W(t) u Ja-
CTOTHBIE XapaKTEPUCTUKHU — auarpammy boje, yactotHsiii ronorpad Haiiksucra;



8) moMy4YHTh MPEACTABICHUE UCXOMIHOM (DYHKIIMU B BUJIC TIPOU3BEICHUS THIIOBBIX 3BCHHCB;
9) OTBETUTH HA KOHTPOJIBHBIEC BOIIPOCHI;

10) odopmuth oTUeT;

11) cmaTh OTYET MPENOJABATENIO U 3alIUTUTEL paboTy.

JlaGopaTopHas padora Ne2
HccienoBanue TMHAMUYECKUX XapPAKTEPUCTUK TUNOBBIX JUHAMMYECKUX 3BEHbEB

Leab padoTsi: [lonyyeHne BpeMEHHBIX U YaCTOTHBIX XapaKTEPUCTUKU TUIIOBBIX JUHAMUYECKUX
3BEHbEB;U3YUYCHUE BIMSAHUS U3MEHEHHS apaMeTpOB MepelaTOYHbIX (QYHKIUI Ha BUJ 3TUX XapaKTe-
PHUCTHK.

IMocTaHoBKA 3aJa4M: B KayecTBE 00BEKTA UCCIICIOBAHHS BBICTYIIAIOT TUIIOBBIEC TUHAMHYECKUE
3BEHbSI:

1) mo3urmoHHskIe (anepuoandYecKoe, KoiedaTeabHoe);

2) unTerpupytomnue (uaeanbHoe, ¢ 3ana3IbIBaHUEeM, U30APOMHOE);

3) nuddepennupyromue (MaeaabHOE, ¢ 3aa3AbIBAHIEM).

Heo0xoaumo:

1) mony4uTh nepeaaToYHbie GYHKIMH UCCIICTYEMbIX 3BEHBCB;

2) OmpeeNnTh MEPEXOIHBIC XapaKTEePUCTHKH UCCIICyEMbIX 3BEHBCB;

3) ompenenuTh UMIYJIBCHBIC IEPEXOIHBIC XapPaAKTCPHUCTHKH;

4) onpeaenuTh JorapuGpMUIECKUE IEPEXOTHBIC XapaKTEPUCTHKH;

5) onpenenuTh aMILUTUTYIHO-(Pa30BbIe XapaKTCPUCTUKU HCCIICTYEMBbIX 3BCHBEB,;

6) mpou3BeCTH aHAIN3 BIUSHUSA Ha BPEMEHHBIC U YaCTOTHBIC XapaKTePUCTHKH BETMYNHBI KOA (-
(duIMeHTa YCUICHHUS U TIOCTOSTHHBIX BPEMEHHU.

IHopsiiok BHINOJHEHHS JJA00PATOPHOM padoThI

Jis BBITIOTHEHUST 1a00paTOpPHOI pabOThI HCIIONB3YETCs MAaKeT MpHuKIaaHbIX nporpamm (TTI1IT)
ControlSystemToolbox, npeJHa3HaYCHHBIH InIE: paboThI c LTI-monensiMmu
(LinearTimelInvariantModels) cuctem yrnpaBieHus.

PaGora BeIMOIHSAETCS B CIAEAYIOUICH MOCIEI0BATEILHOCTH

1) U3yYUTh TEOPETUYCCKUE CBEICHMUS,

2) 3amyctuth cucremy MATLAB,;

3) mosyuyuTh nepeaaToYHbie QYHKINU aneproIUUeCKIX 3BEHBEB C PA3IUUYHBIMHU KOAPPHUIIUCH-
TaMH YCUJICHHUS B COOTBETCTBUU C 33JJaHHBIM BapHAaHTOM;

4) omnpeaenuTh BPEMEHHBIC U YaCTOTHBIC XapaKTEPUCTHKH allepUOJMUECKOT0 3BEHa, C/ICNaB aHa-
73 BIUSHUS KOG PUIMEHTa YCUIICHHS,

5) mony4uTh HiepenaTouHble PYHKIIMU arleprOTUIECKIX 3BEHBEB C PA3IMYHBIMU TTOCTOSIHHBIMHU
BPEMEHU B COOTBETCTBUU C 3a/IaHHBIM BapHaHTOM,;

6) omnpenenuTh BPEMEHHBIC U YaCTOTHBIC XapaKTEPUCTHKH allePUOJMYSCKOT0 3BEHA, C/IeNIaB aHa-
JIU3 BJIUSHUS BEJTMYMHBI IOCTOSHHON BPEMEHH;

7) MONy4YHTH TIepeaTouHble QYHKIMU U JMHAMHYCCKHE XapaKTePUCTUKH JUTS KOJIeOATEeIbHOTO,
UHTETPUPYIOIINX U TUPPEePEeHIHUPYIOIINX 3BEHBEB.

JlaGopatopHas padora Ne3
HccaenoBanue TMHEHHBIX CHCTEM PeryJupOBaHUS

Lesab paGoTbl: YCTaHOBICHHUE 3aBUCUMOCTEH MEXIY YaCTOTHBIMHM XapaKTEPHUCTUKAMH Pa3o-
MKHYTOHW CHCTEMBI, KOTOPBIE MOT'YT OBITh IOJTy4eHBI KaK dKCIIEPUMEHTAIBHO, TaK U aHATUTHYECKH, U
MOBEJICHUEM CHCTEMBI B 3aMKHYTOM COCTOSIHUU.

IMocTaHoBKA 3a1a4M: HCXOIHBIMH JTaHHBIMH TSI pacyeTa CHCTEMBI HA YCTOHYHUBOCTB SIBIISTFOTCS
XapaKTEePUCTHUECKOE ypaBHEHHE 3aMKHYTOM cuctembl, uin ADPX pa3oMKHYTOW CHUCTEMBI, KOTOpPbIE
MOTYT OBITh TIOJTyYEeHBI SKCIIEPUMEHTAIHFHO WIIH aHATTUTHYECKH.

Heo6xoaumo:

1) moctpouts rogorpad HaikBrcra it pa30MKHYTOMH CHCTEMBI,

2) 10 BUY MMOJYYEHHON KPUBOW OLEHUTHh YCTOWYMBOCTh CUCTEMBI B 3aMKHYTOM COCTOSTHHH;



3) moaTBEpAUTH MONYYCHHBIN BBIBOJ 00 YCTOHYMBOCTH 3aMKHYTOM CHCTEMBI, TOCTPOUB JIJIsl HEE
rpauKy NepeXoIHbIX MPOLECCOB.

ITopsinok BbINOJIHEHHS J1a00pPaTOPHOI padoThI

Jliis BBINOJIHEHUS 1a00paTOPHOM paboThl UCIIOIB3YETCs MAaKeT MpuKiIaAHbIX nporpamm (IIT1I1)
ControlSystemToolbox, npeIHa3HAYCHHBIH JUIs paboThI c LTI-monensmu
(LinearTimelnvariantModels) cuctem ynpaBieHusl.

Pabora BeInONHAETCS B CIEAYIOLIEH 10CIE10BATEIbLHOCTH:

1) U3y4nTh TEOPETUUCCKUE CBEIICHUS,

2) 3amyctuth cucremy MATLAB;

3) 3amucaTh nepeaTouHyro (QYHKIHUIO allepUOANIECKOT0 3BHA B COOTBETCTBUY C 3aJIAHHBIM Ba-
pHAHTOM;

4) onpenenuth yacToTHBIE Xapakrepuctuku ADX, JTIAUX, JI®YX aneproauuecKoro 3BeHa;

5) 3anucarpk nepenaTouHyo QyHKIHIO KOJICOATEIBHOTO 3BEHA B COOTBETCTBUH C 33J[aHHBIM Ba-
pHAHTOM;

6) onpenenuth yactotHbie Xapakrepuctku ADX, JIAUX, JIOYX konedareibHOrO 3BEHa;

7) OIpeaeNnuTh YaCTOTHBIC XaPaKTEPUCTHKH MTOCIICIOBATEIBHO COSANHEHHBIX allePUOJHICCKOTO
1 K0J1e0aTelIbHOIO 3BCHBCB;

8) ucnonb3ys kputepuiit HaiikBrcTa, COCTaBUTh MPOTHO3 HA MOBEICHUE CUCTEMBI B 3aMKHYTOM
coctrosinuu; eciii ADX pasoMKHYTO# CHCTEMBbI OXBaThiBaeT TOUKY (-1; 10), TO M3MEHEHHEM MTapameT-
POB JOOUTHCS YCTOWYMBOCTH CUCTEMBI B 3aMKHYTOM COCTOSTHUH;

9) onpenenuTh YaCTOTY Cpe3a M¢ U 3aac YCTOMYMBOCTH 110 (a3e;

10) nust OTpHLATENBHON €AMHHUYHOW OOpATHOW CBSI3M ONPENCIUTh MOBEJCHUE CHCTEMBI B 3a-
MKHYTOM COCTOSIHUU;

11) u3aMeHeHHEeM MapaMeTpoB alePHOIUUECKOTO U KOJIEOATEIbHOIO 3BEHBEB, JOOUTHCS, YTOObI
ADX pa3oMKHYTOH CHCTEMBI OXBaThIBaJla TOUKY C KOOpauHaTamu -1, i0, 4TO COOTBETCTBYET HEYCTOM-
YUBOW CUCTEME B 3aMKHYTOM COCTOSIHUM;

12) onpenenuTh 4acToTy cpe3a ¢ U (Ha30BbIid CABUT IJIsl HEYCTONYNUBON CHCTEMBI.

JlaGopaTopHas padora Ned
Ananus u cunte3 CAY MeTo10M KOPHEBOro roaorpaga

Heanb padorsl: [IpoananuznpoBarh NOBeJEHNE 3aMKHYTON CUCTEMBI B 3aBUCUMOCTH OT PacIo-
JIOXKEHHUs ee KOpHel Ha KOpHEBOM rojiorpade 1 BEIOpaTh ONTUMaIbHbIN K03 GULIMEHT ycuiieHus mpo-
MOPLUUOHAIILHOTO PEryNIATOpA.

IMocTanoBka 3anauu. JlaHa MOJellb Pa30MKHYTOM CHCTEMBI, 3alIUCaHHAs B BUJE OTHOIICHHUS
NIPOM3BEACHUH TUITOBBIX 3BEHBEB..

Heob6xonumo:

1) mocTpouTh KOPHEBOU To0Tpad;

2) moJXy4uTh K0P UIMEHT YCUIICHH S, TPU KOTOPOM CHCTEMa HaXOAUTCS HA TPAHHUIIEC YCTOWYH-
BOCTH;

3) BBIUHCIIUTH YaCTOTY ®P, IPU KOTOPOH B CHCTEME BOSHUKAIOT HE3aTyXaroIIHe KOJIeOaHus;

4) HaHECTH Ha BETBH KOPHEBOTO rojiorpada 3HaueHUs MOTI0COB 3aMKHYTON CHCTEMBbI, COOTBET-
ctByromue 0.5K* u 0.25K*?;

5) npuBectu Boipaxkenus it Ws(P) B BuJie TPOU3BE/ICHHS THITOBBIX 3BEHBEB.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoTHI

Jns BBIMONHEHUs J1abOpaTOPHOM pabOThl HUCHONB3YETCSl MaKeT MNPUKIAAHBIX IpOrpaMmm
ControlSystemToolbox cucremsr MatLab.

PaboTa BeIMOMHSAETCS B CIEAYIOMIEH MOCIEA0BATEIIHHOCTH:

1) U3yYuTh TEOPETHYECKUE CBEICHMUS,

2) 3anyctuth cucteMmy MATLAB;

3) co3aaTh OOBEKT B COOTBETCTBUH C 33/IaHHEM;

4) OCTPOUTH KOPHEBOIT rojiorpad;



5) BBIOpaTh Ha KOPHEBOM Tojorpade HECKOJIBKO TOYEK, COOTBETCTBYIOLIMX HEYCTOWYHBOM CH-
CTE€M€, YCTOMYMBOUM CUCTEME U CUCTEME, HAXOASAIIEHCA Ha TPAHULIE YCTOMYHUBOCTH, ONPEIEIUTh COOT-
BETCTBYIOIIME 3HaUYeHUs Kodppurmenra K;

6) s pa3nuvHbIX KO3(QGHUIIMEHTOB YCUIICHHS TOCTPOUTD JIOrapr(PMUUECKIE YaCTOTHBIC XapaK-
TEPUCTHKH U OTIPENIEINUTH 3amac 1o (aze u aMIUIUTYIE;

7) onpeneNnuTh NePEeXOTHYI0 XapaKTePUCTUKY 3aMKHYTOM CHCTEMBI IS Pa3InIHbIX KO3 duim-
€HTOB YCHJICHUS;

8) cBs3aTh 3amMachl yCTOMYMBOCTH C KAYECTBOM MEPEXOHOTO MPOLIECCa U CAETATh BHIBOIbI;

9) 0OpMHUTH OTYET U 3ALIUTUTH JTAOOPATOPHYIO PAOOTY.

JlabopaTopnasi paGora NeS
Pacuer KOMOMHMPOBAHHOM CHCTEMbI ABTOMATHYECKOI0 YIIPABJIEHHSI

Heab padoThl: HAYYUTHCS PACCUMTHIBATH KOMOWHUPOBAHHBIE CHUCTEMBI ABTOMAaTHYECKOTO
YIPaBJICHHUS.

IlocranoBKka 3agaum. Y IOBIETBOPUTEIBLHOE KAYE€CTBO PETYJIMPOBAHUS B MPOCTEUIIEN OIHO-
KOHTYPHOU CHUCTEME C UCIOJb30BaHUEM CTAHJIAPTHBIX 3aKOHOB PETYIMPOBAHUS MOXKHO 0OECIIEUUTD
JWIIG TpU OJAroNpHUsATHBIX JUHAMHUYECKHX XapaKTepUCTHKaX o0bekTa. OIHAKO OONBIIMHCTBY IPO-
MBIIUIEHHBIX 00bEKTOB XUMHUYECKOI TEXHOJIOTUU CBOMCTBEHHBI 3HAUNTEIBHOE YUCTOE 3ara3/IbIBaHIe
1 00JIbIIIKE IOCTOSIHHBIE BpeMeHH. B Takux ciayyasx Jaxe Mpu ONTHMaIbHBIX HACTPOWKaX PeryisTo-
poB ogHOKOHTYpHBIE ACP Xapakrepu3yroTcst 0OIbIINMHI JUHAMHUYECKUMHU OIIMOKaMU, HU3KOM 4acTo-
TOM perylnupoBaHusl U JUINTEIbHBIMU EPEXOIHBIMU MIPOLIECCAMHU.

Heo0xoaumo:

1) mepeiitu ot ogHOKOHTYpHOH ACP K KOMOMHHUPOBAHHOW CHCTEME C JOTIOJHUTEIBHBIM KOP-
PEKTUPYIOUIUM UMITYJIbCOM;

2) MPOBECTH pacyeT HACTPOCK PEryATopa;

3) mosy4uTh HepenaTouHy0 GYHKIUIO THHAMHYECKOTO KOMIIEHCATOpa.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOIT padoThI

1) paccunTaTh HACTPOUKHU PETYJISATOPA U ONPEICTUTh pab0Uyi0 YaCTOTY B OJHOKOHTYPHOM CH-
CTEME peryJIupOBaHMUs;

2) BBIBECTH MEPEAATOYHYIO (DYHKIIUIO MICaTbHOTO KOMIICHCATOPA M3 YCIOBUS HHBAPUAHTHO-
CTH U aHAJIM3 €ro pealn3yeMoCTH;

3) BBIOpaTh peabHbIN KOMIICHCATOP U OMPEIEITUTh €ro MapaMeTpbl U3 YCIOBUS MPUOIHKEH-
HOM MHBApUAHTHOCTH B HanOoJiee CYIIIECTBEHHOM JJIsi CUCTEMBI JIMalla30He 4acToT;

4) mMoCTPOUTD TIEPEXOIHBIC POLECChl B OJHOKOHTYpHOH ACP U B crcTeMe ¢ JONONTHUTEIbHBIM
UMITYJIECOM T10 BO3MYILEHUIO;

5) cpaBHHTH MOJTYYCHHBIC IEPEXOAHBIC MPOIIECCHI MKy COOOM.

JlaGopatopHasi padora Ne6
PacueT KacKagHbIX CHCTEM AaBTOMATHYECKOT0 PeryJupoBaHus

Ieab padoThl: HayuyuThCS pacCUMThIBaTh KackaiHble ACP 1o M3BECTHBIM MeperaTOYHBIM
GyHKIUSAM 00bEKTa.

ITocTaHoBKA 3a7a4M: KacKa/JHbIe CUCTEMBI IPUMEHSIOT JUIsl aBTOMAaTH3alluu 00bEKTOB, 001a-
JaoNUX GOoNBIIOH MHEPLHOHHOCTBIO MO KAHAY PEry/IMpOBaHHMs, ecili MOKHO BBOpaTh MeHee unep-
IIMOHHYIO IO OTHOIIEHMIO MO0 OTHOIIEHHIO K HanOoJiee OMaCHBIM BO3MYIICHUSIM IPOMEXYTOUHYIO KO-
OpAMHATY M UCTIONB30BaTh IS HEE TO JK€ PETYIUPYIOIIee BO3ICHCTBHE, YTO | ISl OCHOBHOTO BBIX0/Ia
00BeKTa.

Heo0xoauMo orpeiennTh HaCTPORKHA OCHOBHOTO M BCTIOMOTATEIHbHOTO PETYIISITOPOB MTPH 3a/1aH-
HBIX TUHAMUYECKHX XapaKTePUCTUKAX 0OBEKTa 10 OCHOBHOMY U BCIIOMOTaTEeIbHOMY KaHaJIaM.

IHopsiok BhINOIHEHHS 1200PATOPHOI PadOTHI

1) paccunTarh NpUOIMIKEHHBIE HACTPOWKH ocHOBHOTO [1M-perymnsropa, UCIonb3ys nepenaTo-
HYIO ()YHKIIHIO SKBHBAJICHTHOTO O0BEKTa;



2) paccuMTaTh MPUOIMKEHHBIC HACTPOMKH BCIIOMOraTenbHoro [1-perymnsropa, ucrons3ys nepe-
JATOYHYIO (DYHKITHIO SKBUBAJICHTHOTO OOBEKTA;

3) YTOYHUTH HACTPONKH OCHOBHOT'O U BCIIOMOTATEIbHOTO PETYJIATOPOB, HCIOJIB3Ys IepeaaToy-
Hble (QYHKIIUU SKBUBAJICHTHBIX OOBEKTOB;

4) mocTpouTh rpaduKu MEPEXOAHBIX MPOIIECCOB BCIIOMOTATEIbHOM KOOPAMHATHI (OCHOBHOM pe-
TYJIATOP OTKIIFOYEH), OCHOBHOM KoOpAWHATHI B oqHOKOHTYpHOU ACP u B kackagnoit ACP.

JlaGopaTopHas padora Ne7
IIpoexTHpoBaHnue peryjasitopa Ajs JUHEHHONH CHCTEMbI
Iesab padboThl: OCBOCHHE METOJ0B MPOCKTUPOBAHUS PETYIISTOPA Uil OJHOMEPHOM JIMHEMHOMN
HEIpPEPHIBHON cUCTEMBI ¢ moMolisio cpeast MATLAB.
ITocTanoBKa 3aja4u: HAYYUTHCS CTPOUTH MOJIETU COCTMHEHUN JINHEHHBIX 3B€HBEB; HAYUUTHCS
ucnoib30Bath Moyib SISOTool st mpoeKTHPOBaHUS TPOCTEHIIINX PETYIISITOPOB.
IHopsinok BHINOJHEHHS JJA00PATOPHOM padoThI
1) onpenenuTh nepeAaTOYHYIO0 (YHKIUIO MOJICIN O0BEKTa;
2) OmpeAeIuTh MEePeAaTOYHYI0 (PYHKIIMIO HHTETPUPYIOIIETO 3BEHA,;
3) mocTpouTh NMEepeAaTOYHYI0 (PYHKIMIO PUBOA, 3AMKHYB HHTETPATOP SAMHUYHOMN OTpHIIa-
TeIbHOU 00paTHOM CBS3BIO;
4) TOCTPOUTH MEPEAATOYHYIO (DYHKIIMIO MTOCIIEIOBATEIILHOTO COCIMHEHHSI 00BbEKTa C TIPUBOIOM;
5) mpocTpouTh MEPEXOAHYIO XapaKTEPUCTHKY IS TIOTY4SCHHOM MOJIETH U 00OCHOBATh €€ XapaK-
Tep,
6) TOCTPOUTH MepenaToOUHy0 QYHKIIUIO H3MEPUTEIBLHOTO YCTPOWCTRA;
7) TOCTPOUTH MEPENATOUHY (HYHKIUIO PA30MKHYTOTO KOHTYpA,;
8) moctpouth JIAOUX pa3oMKHYTOW CHCTEMBI;
9) ompenenuTh, ABJISICTCS JIM 3aMKHYTasi CHCTeMa ycToiunBoi? KakoBbl 3anachl yCTONYHNBOCTH
M0 aMIUTUTYZE U (haze, KaKoi PerynsaTop HEesBHO HCIOIb3YETCs B 3TOM CIIyvae;
10) HaiiT MaKCUMaIIbHBII KO3()OUIIMEHT YCUIICHUS PA30MKHYTOM CUCTEMBbI B O0BSICHUTD PE3yJib-
TaT;
11) onpesienuTh MepeperyupoBaHue U BpeMs IIEPEXOJHOTO MPOLIECcCa;
12) BBecTH MepeaTOYHYI0 (QYHKIUIO MPonopuuoHansHo-auddpepernuansaoro (I1]1) peryss-
TOpA,
13) onpenenuTh JOMOTHUTENBHBIH KOIPOUIMEHT yCUIICHHUS, IPH KOTOPOM TepeperyInpoBaHue
npumepHo paBHO 10%, HaliTH BpeMs EPEXOIHOTO Mpolecca 1 3amackl ycroitunBoct. Cpas-
HUTB NIPONOPUUOHANBHBIN U I1/[-perynarops;
14) mocTpouTh NepeaTouHy0 QYHKIUIO MOJYyYeHHON 3aMKHYTOM CHCTEMBI.
15) ompenenuTh MONOCA MEPEAATOYHON (DYHKIIMU 3aMKHYTOW CHUCTEMBI, HAUTH KO3()(HUIHCHT
YCUJIEHUSI CUCTEMBI B YCTAHOBUBIIIEMCS PEKUME;
16) moCTpOMTh U3MEHEHUE CUTHAJa YIPABICHUS MPH SAWHHYHOM CTYIIEHYaTOM BXOJIHOM CHT-
HaJe.
JlaGopatopHasi padora Ne8
OnpeneseHue HACTPOEK PeryJasiTopa MeTOoA0M PACIIUPEHHBIX YACTOTHBIX XapAKTePUCTHK
Ileap padoThI: HAYYNUTCS PACCUNTHIBATH HACTPOEUHBIE TAPAMETPHI PETYIATOPOB METOAOM pac-
IIMPEHHBIX YaCTOTHBIX XapaKTEPUCTHUK.
ITocTaHoBKa 3a1a4u: B KauyecTBE 0OBEKTA MCCIEI0OBaHUS BBICTYAaeT O0OBEKT YIpaBICHHs, KO-
TOPBIM OMUCHIBAETCS allEPUOAMYECKUM 3BEHOM NIEPBOT0O MOPSIKA C 3a1a3/[bIBAHUEM.
Heo6xoaumo:
1) paccunTaTh pacUIMpEHHbIE YaCTOTHBIE XapaKTEPUCTUKN OOBEKTA I 33JaHHOM CTENeHH KO-
1e0aTeTbHOCTH m;
2) onpenenuTh HaCTpoeuHsbli mapamerp 11 — perynsaropa;
3) paccuuTaTh U MOCTPOUTH KPUBYIO paBHOU K0Je0aTeIbHOCTH B MJIOCKOCTH mapameTpoB Cl u
CO0 pna ITA — perynstopa;
4) paccuuTaTh U MOCTPOUTH KPUBYIO PABHOI KOJIEOATENBHOCTH B IJIOCKOCTH mapameTpoB C1 u



C2 nns 111 — perynaropa;
5) BBIOpATh paboUyIO YACTOTY M COOTBETCTBYIOIIHNE € ONMTUMAJIbHBIE HACTPONKH;
6) mocTpouTs nepexoHble mpoueccsl B cucteme ¢ I1-, [11-, ITJ] — perynsropamu.
IHopsinok BHINOJHEHHS JJA00PATOPHOM padoThI
1) mo rpaduKy KpUBOH pa3roHa 0ObEKTa OMPEIEIIUTh MePEIATOUHY0 (YHKIUIO OOBEKTa;

2) paccuuTaTh pacHIMpEeHHBIEC YaCTOTHBIC XapaKTEPUCTHKH 00BEKTA IS 3aJaHHOM CTEIICHH KO-
nebarenpHocT m = 0.221;

3) ompenenuTh HacTpoeUuHbIi mapametp I1 — perynsaTopa;

4) paccuuTaTh M MOCTPOUTH KPUBYIO PABHOM KO0JICOATEIBHOCTH B IIOCKOCTH napaMeTpoB C1 u
CO0 nna IIA — perynsitopa;

5) BBIOpaTh ONTUMAIIBHYIO ITAPY HACTPOEK, COOTBETCTBYIOIINE paboyeil 4acToTe;

6) paccuuTaTh U MOCTPOUTH KPUBYIO PABHOW KOJIEOATEILHOCTH B IUIOCKOCTH mapametpoB Cl u
C2 pns I1]] — perynsaropa;

7) BBIOpATh ONTUMAIILHYIO MTAPY HACTPOEK, COOTBETCTBYIOIINE paboyeil 4acToTe;

8) 3amyctuth cucremy MatLab;

9) moxyuuTh NepenaToyHbie PYHKIUH 3aMKHYTBIX CHCTEM, COCTOSIIIUX U3 33aHHOT0 00BEKTa U
IIOJIyYEHHBIX PETYIISITOPOB;

10) moctpouts nepexoubie mpoiecchl B cucteme ¢ [1-, [TU-, TT/T — perysstopamu.

Kpurtepun onenkn: KoimuectBo 6a/10B, KOTOPOE MOXKHO TOIYYUTH 32 Ja00paTOPHYIO padoTy, pe/I-
CTaBJICHO B Ta0II.

Tekymmii peiTHHT
JlaGopaTtopHnast pabota bann
Nel 4-6
No2 4-6
Ne3 4-6
No4 4-6
Ne5 5-6
Nob 5-6
Ne7 5-7
Ne8 5-7
NTOI'O 36-50

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHnekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((husnan)



(benepanbHOro TOCYJapPCTBEHHOTO OOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIETO 0Opa30BaHUS
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem [lodcomosumenvhbiii
Kagheopa Undhopmayuonnvix cucmem u mexnono2uti

Hanpasnenue noaroroku: 27.02.04 ABTOMaTHYECKUE CUCTEMbI YIIPABJICHUS

KoMmiiekT TecTOBBIX 3aiaHUid
1o aqucuuruinHe «OCHOBBI TEOPUH aBTOMATUUYECKOTO YIIPABICHUS

Bapuant Nel

Yacrs 1. 3ananue ¢ BbIOOPOM HECKOJIbKHX BEPHBIX 0TBETOB
1.1. OCHOBHBIE IPUHIMIIBI ABTOMAaTHYECKOT'O YIPaBICHU:

1) pa3oMKHyTOE YIpaBJICHUE;

2) NPUHIKI MaKCUMyMa;

3) npUHIMIT KOMIICHCAIINY;

4) 1omyCTUMOE YIpaBJICHHE;

5) npuHIUI 00paTHOM CBS3M.

1.2. IlpuMepbl aBTOMAaTHYECKUX CUCTEM:

1) aBTOMAaT, BEIOPACKIBAIOIINI KaKUe-THOO0 MpeaMeThI (OMIICTHI, IIOKOJIA) IPU OIYCKAHUH B HET'O
olpeielIeHHOW KOMOMHALIUY MOHET;

2) peryisiTop CKOPOCTH BpAIICHHsI JIBUTATENIsl HE3aBUCUMO OT BHEIIIHEH HArpy3KH;

3) aBTOMAT BKIIFOUCHHUS OCBEIICHUS, B KOTOPOM UMeeTCsi (DOTORIIEMEHT, Pearupyrolui Ha CHITY
JTHEBHOT'O CBETA, U CIIELIUAIbHOE YCTPONUCTBO AJIsl BKJIIOUEHHS OCBEILIEHNUs, CpabaThIBaIOLIEE OT
OIIpENIeIEHHOr0 CUTHaa (POTORJIEMEHTA;

4) aBTONHJIOT, MOJICPKUBAIOIINI ONPE/ICTICHHBII KypC M BBICOTY T0JIeTa camosieTa 6e3 MoMOIIH
JeTYUKa U Tp.;

5) cucTeMa mojaepKaHus YPOBHS B EMKOCTH HA HEM3MEHHOM 3HAYCHUH.

1.3. Kakue xapakTepuCTUKH MPUMEHSIOTCS JUIsl ONTUCAHUS TMHAMUYECKHX CBOMCTB IMHEHHBIX 3BEHbEB
(0OBEKTOB):

1) BpemeHHbIe (TIEPEXOIHBIC);

2) Ka4yeCTBEHHBIC;

3) 4acToTHBIE;

4) mepuoaMYeCcKue;

5) KOJIMYECTBEHHBIE.

1.4. YactoTHbIE XapaKTEPUCTUKHU:

1) aMIIMTYAHO-4aCTOTHAsI XapaKTEPUCTHKA,

2) Tiepexo/iHasl XapaKTePUCTHKA;

3) dazo-yacToTHas XapaKTEPUCTHKA;

4) ammMTyaHO-(ha3oBas XapaKTePUCTHKA;

5) nmepenarounast GyHKIUSI.

1.5. YacToTHBIE KpUTEPUN YCTOWYUBOCTH:

1) Kpurepuii Koxpena;

2) xkputepuit Muxaiinosa;

3) ammuTyaHO-(a3oBbIi KpuTepuii HalikBucTa;

4) xpurepuii CTbIOJICHTA;

5) xpurepwmii Oumiepa.

1.6. YacTOoTHBIE OLICHKH 3aIaca yCTOWYUBOCTH:

1) 3amac yCcTOWYHBOCTH 110 aMILTUTY/IE;




2) 3amac yCTOMYMBOCTH IO BPEMEHU;

3) 3amac yCTOHYMBOCTH MO MOYJIIO;

4) 3amac ycToH4MBOCTH 110 (hase;

5) 3amac yCTOHYMBOCTH IO 3HAKY.

1.7. Kakue u3 HIDKENepEUnCIEHHBIX SBIISIOTCS TUIIOBBIMH 3aKOHAMH PETYIUPOBAHHUS:

1) mponopuuoOHANIbHBIN;

2) nudepeHnnalbHbII;

3) MHTErpaabHbIN;

4) mpOoNOPIHOHATIBHO - HHTETPAIbHBIN;

5) uHTErpanbHo - AuddepeHInaTbHbIM.

1.8. TeopeTuueckne METO/IbI CHHTE3a CUCTEM aBTOMATHUYECKOTO yIIPaBIICHUS:

1) rpaaMeHTHBIH METOI;

2) MeTo]] KOPHEBBIX roA0rpadoB;

3) meron torapu(pMUIECKUX AMILTHUTYTHBIX XapaKTEPUCTHUK;

4) MeTO] yCTONYNBOCTH;

5) amanTUBHBINA METOI.

1.9. Metonuka pacuera onTUMaIbHBIX HacTpoek 11 — perynsitopa CBOIUTCS K CIEAYIONIEMY:

1) pacuer pacHIMPEHHBIX YACTOTHBIX XapaKTEPUCTUK OOBEKTA Ui 33JaHHOW CTENeHH Kojeba-
TEJILHOCTH Mm¥*;

2) pacueT U MOCTPOEHHE KPUBOM paBHOM KojebaTebHOCTHM = M* B miockocTH napamerpos Ci

u Co mo opmynam;

3) BBIOOp paboOUEii YACTOTHI WP U COOTBETCTBYIOIINX €if ONTUMAIBHBIX HACTPOEK;

4) pacdeT KOpHEH XapaKTepUCTHYECKOTO YPaBHEHMS,

5) pacdet aqroputMma ajanTamnuu.

1.10. B mMeTo/e He3aTyxarommx KojaeOaHui:

1) Ha mepBOM 3Tare MmoadupaeTcsl Takask HaCTPOiKa MPOMOPIUOHATIBHOTO peryisropa (T.e. Bbl-
KIIFOYAI0TCSl MHTETpalibHast U MU depeHaabHas COCTaBIISIONINE), TPH KOTOPOH B 3aMKHYTOM
CHUCTEME YCTaHaBIIMBAIOTCS He3aTyXarollue KoiedaHus, T.. CUCTeMa HAXOAUTCS Ha TPaHUIIe
YCTOMYUBOCTH;

2) Ha TPEThEM JTarle PEeIIacTcs 3a1a4a ONTHMHU3AIHH;

3) Ha BTOpPOM 3Tare pacCUUTHIBAIOTCS paboUyre HACTPOMKH BEIOPAHHOTO PEryJsTOpa 1Mo NpHoIIH-
YKEHHBIM (hOpMyIJIaM B 3aBUCUMOCTH OT BennuuHbl C1*P 1 mepuoia He3aTyxaronux KoneoaHuit
T*;

4) paboure HACTPOMKH JIFOOOTO PETYIATOPa PACCUUTHIBAIOTCS B J[BA ITAlla;

5) Ha 4eTBepTOM dTare MPOBOIUTCS AHAIN3 YCTOHUYUBOCTH CHCTEMBI.

Yactse 11. 3aganue ¢ BLIOOPOM 0JIHOT0 BEPHOI0 0TBETA
2.1. ABTOMaTH3UPOBAaHHBIM HA3bIBAIOT MPOIECC YIIPABJICHUS, B KOTOPOM:
1) vacTh GyHKIIUI BBHITOIHIETCS YEIIOBEKOM, JAPYrasi 4aCTh — aBTOMATHYECKUMHU YCTPONCTBAMH;
2) BCe (DYHKITUH MTPOIIECCa BBIMOTHIIOTCS YEIOBEKOM — OIIEPATOPOM;
3) Bce GYHKIMHU BBITOJHIIOTCS aBTOMATHYECKUMHU YCTPONCTBAMHU;
4) Bce (DYHKIUU BBIMOIHSIIOTCS MEXaHUYECKUMH YCTPOHCTBAMH.
2.2. Bo3zeiicTBue, BBI3BIBAIOIICE HEKETATEIPHOS H3MEHEHHE YITPABIIIEMON BEITMYHHBI:
1) ynpasnenue;
2) BO3MYIICHUE,
3) paccoriacoBaHue;
4) 3amaroriee BO3/ICHCTBHE.
2.3. I'padprueckasi MOJIENIb CUCTEMBI, B KOTOPOU KaXKIOMY JIEMEHTY CTaBUTCSI B COOTBETCTBHUE €r0 /U~
HaMHYECKash XapaKTEePUCTHKA!
1) TexHOJOrHYecKas CXema,
2) CTPYKTYpHas CXeMa,;
3) mpUHIMIHATIEHAS CXEMa;




4) ¢yHKIMOHATBHAS CXEMa.
2.4. Ilpumep MHTETPUPYIOIIETO 3BEHA:
1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;
2) MHTErPUPYIOIIEe 3BEHO C 3ama3/IbIBAHUCM;
3) uneanbHoe UGB GEPEHITUPYIONICE3BEHO;
4) ctaTUYeCKOe 3BEHO TMIEPBOro MopsiaKa (anepuoIuueckoe).
2.5. Cucrtema Ha3bIBaeTCs yIpaBsieMOH, €CIIu:
1) He cylIecTBYET TaKkoe yIpaBiieHHEe, KOTOPOE U3 JF00O0r0 HAYaIbHOTO COCTOSIHUS MEPEBEET CH-
CTeMY B JIF000€ KOHEYHOE TOJIOKEHUE;
2) CyILECTBYET TaKoe YIpaBJieHHE, KOTOPOE M3 JIOOOTr0 HAYaJIbHOI'O COCTOSIHUS TIEPEBEIET CH-
CTeMY B JIF000€ KOHEYHOE I0JIOKEHHE;
3) B cucTeMeE HE CYIIECTBYET BO3MYILICHHUN;
4) cucrema HeCTallMOHAPHAS.
2.6. IToka3arenu KauecTBa MEPEXOIHBIX MPOLECCOB:
1) TOYHOCTH U aJICKBAaTHOCTH;
2) omubKa peryaupoBaHusi, ObICTPOICHCTBHIE, TIEpePETyTUPOBAHNE;
3) MPOU3BOIUTENBHOCTD U KAYECTBO KOHEYHBIX MPOAYKTOB;
4) yCTOWYMBOCTH CHCTEMBI.
2.7. InTerpanabHblii 3aKOH PETyJIUpOBaHU:

1) UM =C, - [[y(2)-y,]-d2;

2) U)=C,-y(®);
3) U()=C,-[y(t)-Y,1;
4) U(t)=C,-o(t).
2.8. quddepeHanbHbIi 3aKOH PETYINPOBAHMUS

1) UM =C, - [[y(2)-,]-d2;

) UM =C,-y(®;
3) U(1)=C-[¥(1)=Y,];
4) U(t)=C,-o(t).
2.9. Hacrpotiku [IM1 — perynsaropa:

1 :
1) C = m{m szn[—¢05(m, m)]—cos[—¢06(m,oo]} :
2) C = ﬁ{m Sin[—¢05(m, (o)]—cos[—¢06(m,oo]}

1

C, zm{msin[—(boﬁ(m,w )|(m* +1)};

3) C,=———sin[-¢,,(M ) - 7];

A06(m’a))
1
4) C,=——wsin[-o_(mo)|(m*+1)}.
) Gy Aﬂﬁ(m,w){ [~0,5(m)](m” +1)}
2.10. Cxonpko mapametpoB HacTpoek umeet [IN]] — perynarop:
1) 1,
2) 2;
3) 3;
4) 4.

Bapuant Ne2



Yacts 1. 3aganue ¢ BEIOOPOM HECKOJIBKHX BEPHBIX 0TBETOB
1.1. Juckpernasie CAVY:
1) peneiinbie;
2) HENpephIBHBIC,
3) HMITyJIbCHEIC,
4) 1uudpoBkie;
5) aHaoroBHIC.
1.2. [ludpoBsie cUCTEMBI CTPOATCS HAa 0a3e KOMIUIEKCA CPEICTB BBIYMCIUTEILHON TEXHHKH, OCHOB-
HBIMH 3JIEMEHTaMH KOTOPOTO SIBJISTFOTCSI:
1) OBM;
2) YCTpOWCTBa IEYaTH;
3) ycrpoiicTBa BBOA;
4) yCTpOWCTBO aHAIN3A;
5) ycTpoicTBa BBIBOJIA.
1.3. O606menHas cTpykrypHas cxema CAY MOXeT conepxaTh:
1) u3MepHTelbHOE YCTPOICTBO;
2) 3ajarolee yCTpoicTBo;
3) cpaBHHBaIOIIEE YCTPOHCTBO;
4) ympaBJsIOLICe YCTPOWCTRO;
5) Bo3MYyIIAMOIIEe YCTPOUCTBO.
1.4. OCHOBHBIC BUJIbI CUCTEM aBTOMATHYECKOTO YIPABJICHUS:
1) MexaHUYECKHE CHCTEMBI,
2) CHCTEMBI CTaOUIIH3ALINY;
3) mporpaMMHBIC CHCTEMBI,
4) creasiye CUCTEMBL;
5) sKcTpeMalibHbIC CHCTEMBI.
1.5. OcHOBHBIE CITOCOOBI pa3pabOTKH MOJICTICH:
1) aHANIUTHYCCKHU;
2) SKCIEPUMEHTAJIbHBIN;
3) mporpaMMHBIif;
4) aIrOpUTMHYECKHUH;
5) KOMOMHUPOBAHHBIN.
1.6. Bupl mepexoiHbIX MPOLIECCOB MO XapaKTepy U3MEHEHHs BO BPEMEHH:
1) amepuoaUYECKHii;
2) KoebaTe bHbIN 3aTyXAIOIIHUiA;
3) craTHYecKHii;
4) He3aTyxarouri KoieOaTeIbHBbIIH;
5) pacxoasimuiics KoaeOaTeabHbINI.
1.7. Bujpl BpeMEHHBIX XapaKTEPUCTHUK:
1) aneproanveckas;
2) mepexoHasi XapaKTepPUCTHKA;
3) yacToTHbIE;
4) uMITyIIbCHAsI IEPEX0/IHAsT XapaKTePUCTHKA,
5) KOJHYECTBEHHBIE.
1.8. Cratuueckuie 3BEHbS:
1) craTtudeckoe uaeaabHOE 3BEHO;
2) cTaTU4ecKoe 3BEHO MEePBOTo MOpPsIKa (aepruoIHIecKoe);
3) cratuueckoe kKosebareapHOe 3BeHO 11-ro mopsiaka;
4) craTndeckoe 3BeHO BTOPOro nopsaka (anepuoandeckoe I1-ro mopsaka);
5) cTaTuveckoe HHTETrPaIbHOE 3BEHO.
1.9. AnreGpanyeckre KpUTEPHUH YCTOMYUBOCTH:




1) xpurepmii Koxpena,

2) kputepuit Muxaiiiosa,

3) ammuTyaHO-(a3oBbIi kpuTepuii HalikBucTa;

4) kputepuii CTbIOICHTA;

5) kpurepwmii Payca.

1.10. beicTpoaeiicTBUE CUCTEMBI:

1) Bpems OT Hadaia mpolecca A0 MEePBOro MOMEHTA JOCTHIKCHUST YCTAHOBHUBIICTOCS 3HAYCHUS
yyCT;

2) BpeMsl OCTaHOBA;

3) Bpemst TOCTIIKEHHS TIEPBOIO MAKCUMYMa;

4) BpeMsi OT Ha4aja MEPEXOJHOro Mpolecca 10 MOMEHTa, KOTla OTKJIOHEHHE BBIXOIHOW BEJH-
YUHBI CTAHOBUTCSA OJIM3KUM K YCTAaHOBUBIIEMYCS 3HAUYEHUIO C 33JJaHHON TOYHOCTBIO €;

5) BpeMst OKUIAHUS.

Yacte I1. 3axanne ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA
2.1. InTerpaabHBIMKPUTEPHI KayeCcTBa:

o0

1, :J-[Y(t)_yo]z -dt;

2) Your = Yorex O) = Yy s
3) Ay(t)=y,-y();

4 Ut)=C, - [[y(2) - yo]-d.

2.2. Tlpumep muddhepeHIUPYOIEro 3BeHA:

1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;

2) HWHTETPUPYIOIIEE 3BEHO C 3ama3ibIBaHHEM;

3) wunpeanpHOeAUBGEPEHIUPYIONICE3BEHO;

4) cTaTHYECKOE 3BEHO MEPBOIo MOPSIKa (aepUOANIECKOE).
2.3. Hactpotiku I1 — perynstopa:

1) C = %{m Sin[—¢05(m, m)]—cos[—¢06(m,oo]} :

2) C = ;){m Sin[—¢06(m, m)]—cos[—¢05(m,oo]}

A (mo
c, :%{msin[—q)oﬁ(m,w )|(m* +1)};

3 Co= gy S Pm@) =]

4) C, =ﬁ{wsin[—¢oﬁ(m,m )](m* +1)}.

2.4. Cucrema sBISI€TCS MHBAPUAHTHOM 110 OTHOILIEHUIO K BO3MYILEHUIO:

1) ecnm mocne 3aBepIIeHHs NEPEXOJHOTO MpoIlecca, ONMPeesIeMOro HadyalbHBIMH YCIOBHUSIMH,
ynpasisieMasi BeIMUMHA U OIIMOKa CHUCTEMBI 3aBUCST OT 3TOTO BO3MYIICHHUS;

2) ecnd MoCie 3aBEepIICHHs MEPEXOTHOTO MPOIECcca, ONPEIeIIeMOTr0 HaYalbHBIMU YCIOBUSMH,
yIpaBisieMasi BeIMUMHA U OINOKA CUCTEMbI HE 3aBUCST OT 3TOTO BO3MYIIICHHUS;

3) ecnm mocie 3aBepLICHUs IEPEXOIHOTO MPOIIEecca, ONPENeIsIeMOro HadyallbHBIMU YCIOBHIMH,
ylpaBiisieMasi BeIMUMHA U OINOKa CHUCTEMbI paBHa BO3MYIIEHHIO;

4) ecnu Tocie 3aBEepLICHUS EPEXOIHOTO MPOIIecca, ONPEACIIeMOro Ha4albHBIMH YCIIOBUSIMH,
ylpaBiisieMasi BeIMUMHA U OINOKA CUCTEMbI OTCYTCTBYIOT;

5) ecim mocie 3aBepUICHHs NEPEXOIHOTO MPOIIEcca, ONMPEACNIEeMOro Ha9albHBIMH YCIIOBUSIMH,



yIpaBiisieMasi BeIMYMHA M OINOKA CHUCTEMbI paBHBI MEXKIY COOOH.
2.5. IlponiopuyoHanbHbINA 3aKOH PETYJIUPOBAHUS:

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

2) UM =C,-y(®):;
3) U(1)=C,-[y(t)=Y¥,1;
4) U(t)=C,-o(t).
2.6. PacyeT HacTpoeK MPOMBIIUIEHHBIX peryysiTopoB MmeTogoM PADX ocHOBaH Ha BBEJICHUHU:
1) creneHu pa3oOIICHHOCTH;
2) CTemeHu KoJieOaTeIbHOCTH;
3) cTeneHu yCTOHMYUBOCTH;
4) cTeneHu OTKIOHEHHUS.
2.7. TunoBble TUHAMUYECKHE 3BEHbS, OMMMChIBAEMbIE U PepeHIINATBHBIMI YpaBHEHUSAMH 1-T0, 2-T0
MOpsIKa WK NepelaTOuHON PyHKIINEH, Ha3bIBAIOTCS:
1) npocThiMu;
2) OOBIKHOBEHHBIMU;
3) ocobbIMH;
4) CI0XKHBIMH.
2.8. CiocoOHOCTB CHCTEMBI BO3BPAIIATHCS K COCTOSIHUIO YCTAHOBUBIIIETOCSI PABHOBECHS TTOCIIE CHATHS
BO3MYILIEHUSI, HAPYIIMBIIErO 3TO PaBHOBECHE, HA3BIBACTCSA:
1) UHEePIMOHHOCTHIO;
2) TOYHOCTBIO;
3) yCTOMYHBOCTBIO;
4) IPOYHOCTHIO.
2.9. Z-npeoOpa3zoBanue:

1) F(z):if(i)z-l;

1 . 2 .
2) C, =m{wsm[—¢05(m,m)](m +1)};

3) F*(p)=D{f ()};
4 10)=2c,f,6).
2.10. Pa3J10>K61;1=/IIe B psan Jlopana:
1) F(2) :i fi)z' =fO)+f@Qz +...+ F(K)z ™ +...;

2) c,y(i+n)+c ,yi+n-+...+c,y(i)=bu(i+m)+b, ,ui+m-1)+b u();
3) Z{Y(i—n)}=2"{Y(Z)+Zn:y(—r)zr};

§we YD B
U(z) C(2)

Kpurepun onenkn
[Ipu onieHKe pe3yabTaTOB BHIIOJHEHHS TECTOBBIX 33JIaHU B paMKax IUCHUIUIMHBI «OCHOBBI
TEOPHUH aBTOMATUYECKOTO YIIPABIECHUS» UCTIOIb3YeTCA peUTUHTOBast cuctemMa.CoriiacHO pedTHHTOBOM
CHCTEME OIICHKA Pe3yIbTaTOB TECTUPOBaHMS (HOPMUPYET TEKYIIHH peUTHHT R ™.
MaxkcuManpHOe 3HaueHHue oreHkn paBHO 10 6. TecT cumraeTcs MpOHACHHBIM, €CITU CTYICHT
MOJTy4YmJI 32 HETO He MeHee — 6 0. Kputepuu olieHku mpencraBieHsl B Ta0OI.



Kpurtepun oneHku

KoauuyecTBO 0a/1710B

UYacTs I. 3amanne ¢ BBIOOPOM HECKOJBKUX BEPHBIX OTBETOB 0-5
Yacts 1. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-5
HUTOT'O 0-10




Hepeuenb Komnemeuuuﬁ C yKasanuem simanoe c])opmupoeanuﬂ 6 npouecce oceoenun Oucuunﬂuubt

Hnoexc
Komne-
menyuu

Coneprxanre KOMIETECHIIUU

Omanut d)opmupoeanuﬂ 6 npouecce oceoernusn 0ucuunﬂunb1

Jlexkyuu

Ilpakmuueckue

Banamus, 1adopamop-

HbLI RPAKMUKYM

Jlabopamopnuie 3a-
HAmMUA

Kypcoeoi
npoexkm (pa-
ooma)

Haumenoeanue ouenounozo
cpeocmea

OK 02

Hcnonbs3oBaTb  COBPEMEHHBIE
CpeAcTBa IOKMCKA, aHalu3a U
UHTEpIpeTanuu HH()OpMAaIH,
U MH(OpPMAIMOHHBIE TEXHOJIO-
My [Jid BBIIIOJIHCHUA 3aJad
npoeCcCUOHATIBHON  JesITeNb-
HOCTHU

IK-1.1

ITpoBOAUTH aHAIN3 TEXHOJIOTH-
YECKHMX Ollepaluuid IMpPOU3BOJI-
CTBa M pa3zpalaTbiBaTh MPEIO-
JKEHUs 110 aBTOMAaTU3alUuu IIPO-
U3BOJCTBEHHBIX ITPOLIECCOB

Tema 1.1, Tema
1.2, Tema 2.1,
Tema 2.2, Tema
3.1, Tema 3.2,
Tema 4.1

He npedycmompenul

Tema 1.1, Tema 1.2,
Tema 2.1, Tema 2.2,
Tema 2.3, Tema 3.1,
Tema 3.2, Tema 4.1

He npeoy-
cMompeHbl

JK3amen, mecmuposanue,
aao. paboma

K 1.2.

CocTaBiaTh CXEMBI CIEIUaH-
3UPOBAHHBIX Y37IOB, OJIOKOB,
YCTPOWCTB U CUCTEM aBTOMATH-
YECKOT0 YIpPaBJI€HUS! TEXHOJIO-
TMYECKUMH MpOoLeccaMu

I1K 2.1.

[TpuMeHsATH 371eKTpOHHOE 000-
pYyJlIOBaHUE U CUCTEMBI aBTOMa-
TUYECKOTO YNPABIEHUS C yde-
TOM CHEHU(UKA TEXHOJOTHYe-
CKOT0 ITpolecca

[IK 2.2.

KoHTponmpoBaTe 1 aHaIu3upO-
BaTh (YHKIIMOHHPOBAHUE CH-
CTEM aBTOMATHYECKOT'O YIIPaB-
JIeHUsl B IIpoLecce JKCILTyaTa-
92078




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texyuuii pediTHHT

JlaboparopHast pabota bann

Nel 4-6

Ne2 4-6

Ne3 4-6

Ne4 4-6

No5 5-6

Ne6 5-6

Ne7 5-7

Ne8 5-7
TectupoBanue 0-10
NUTOI'O 36-60
IK3aMeHALMOHHBbIH pelTHHT 24-40




HlIxana ouenusanus

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpa:KeHHe dasax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 Otianuno | O1ieHKa «OTIUYHOY» BBHICTABIISIETCS CTYICHTY, €CIIM TEOPETUUECKOE COEpKa-
(3auTeHo) |HHE Kypca OCBOCHO IMOJHOCTHIO, 0e3 Mpo0esoB; HCUepIBbIBAIONIE, MOCIIEI0-
BaTEJIbHO, YETKO W JIOTHYECKH CTPOIHO H3JIaraeT MaTepHal; CBOOOIHO
CTIPaBIISIETCS € 3a/1a4aMH, BOTIPOCAMH U IPYTUMH BHIaMHU IIPIMEHEHHS 3Ha-
HUI{; HCTIONIB3YET B OTBETE JOMOIHHUTENILHBIA MaTeprall BCe PEAyCMOTPEH-
HBIE POTPAMMOI 331aHHs BHIIIOIHEHBI, KAYECTBO UX BBHITIOJIHEHUS OLICHEHO
YHCIIOM 0aJUTOB, OJIM3KUM K MAaKCUMAIbHOMY; aHAJIH3UPYET NOITydeHHBIE pe-
3YJILTAThI; MPOSIBISIET CAMOCTOSATENLHOCTD MTPY BBITIOJTHEHUH 33aJaHUH OneHka «3a4T€HO» BBICTABISIETCS CTY-
4 74 - 86 Xopomo | OneHKa «XOpOIIo» BBICTABIISAETCS CTYIEHTY, €CIIU TEOPETHUECKOE COJIeprKa- | IeHTY, €CIIM OTBETHI Ha BOIIPOCHI IO TEMaM
(3a4TeHO) |HHE Kypca OCBOCHO ITOJHOCTBIO, HEOOXOANMBIE MTPAKTUYECKIE KOMIIETEHIINH | JUCIIUIUIMHBI MTOCIIEI0BATEIbHBI, JIOTHYe-
B OCHOBHOM C()OPMHUPOBAHEL, BCE MPEIYCMOTPEHHBIE TPOTPaMMOif 00yUIEHUS |CKH  U3JI0KEHBI, JTOMYCKAIOTCsl HEe3HAYH-
yueOHbIC 3a/1aHUsI BHIITOIHECHBI, KAYECTBO MX BBHIMOJIHEHHS TOCTATOYHO BbI-|TEIbHBIE HEJOYETHI B OTBETE CTY/ACHTA, Ta-
cokoe. CTyZIeHT TBEp/I0 3HACT MaTepHall, [PaMOTHO U IO CYIIECTBY U3JIaraeT|Kue Kak OTCYTCTBHE CAaMOCTOSTEIILHOTO
ero, He JIOMYCKasl CyNIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC. BBIBOJI, PEUEBBIC OIIMOKH U TIp
3 60 -73 Y noenetBopu- |OTeHKa «YIOBICTBOPUTEIHHO» BBICTABISIETCA CTYICHTY, €CIIH T€OpeTHYe-
TEJBHO CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
(3a4TeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX IPOrPaMMOii 3a1a-
HUI BBITTOJTHEHO, HO B HUX UMEIOTCS OLIMOKH, ITPU OTBETE Ha ITOCTaBICHHBII
BOIIPOC CTYJEHT JIOIyCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBHIIbHEBIE (Hop-
MYJIHPOBKH, HAOIIOJAIOTCSl HAPYIIEHHS JIOTUYECKOH MOCIEeI0BATEIbHOCTH B
W3JI0’KEHUH ITPOrPaMMHOT'0 MaTepuala.
2 Hwxe 60 HeynoBierBo- |OneHka «HEyIOBIETBOPUTEIBHO» BBICTABISIETCA CTYIOEHTY, e€cid OH He| OLeHKa «He 3a4TeHO» BBICTABIIAETCS CTY-
PUTENBHO  |3HAET 3HAYMTENLHOW YacTW MPOTPaMMHOTO MaTepHaia, JAOMYCKaeT CyIe-|JEHTY, eCId CTYIEHT He 3HaeT OCHOBHBIX
(He3a4TeHO) |CTBEHHBIC OLIMOKH, HEYBEPEHHO, ¢ OOJBIIMMU 3aTPYAHEHUSMH BBITIOJIHSET |TIOHATHI TEMBI AUCIUIUINHEL, HE OTBEYAeT

MPAaKTUYEeCKUE PadOThl, HEOOXOJUMBIC MPAKTUYCCKHE KOMICTCHIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

Ha [JOIOJHUTEJIbHBIE M HAaBOASIINE BO-
IIPOCHI NIPETOIaBaTEs.




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Neri/in

HaumenoBanue
HOYHOTO CpPEJICTBA

ole-

Kpatkasi XxapakTepucTHKa OLIEHOYHOTO
cpencTaa

[Ipencrasienue ore-
HOYHOTO CpE/CTBA B
dhonme

DK3aMeH

CpencrBo, MO3BOJIAIOIIEE OLICHUTH 3Ha-
HUSI, YMEHHS U BIAJCHUS 00ydaromerocs
1o yueOHOM TUCIUIUIHHE.

Kommiiekt 23K3ame-
HAIMOHHBIX OWJIETOB

3ammTa J1abopaTopHOM
paboThI

CpencTBO, MO3BOJISAIONICE OICHUTH YME-
HUE U BJIQJICHHE 00ydYarollerocs usJjararb
CYTh TIOCTaBJICHHOW 3aJa4d, CaMOCTOs-
TCJIbHO MPUMCHATH CTAHAAPTHLIC METObI
MOCTABJICHHOW 3a/1aul C UCIIOJIb30BAHUEM
UMeroIIeics mabopaTtopHoi 6a3bl, TPOBO-
JIMTh aHAJTU3 MTOJYYSHHOTO pe3yibTaTa pa-
00TbI. MOXET BBINIOJTHATHCS B UHIUBUIY-
AILHOM TIOPSIJIKE WJIM TPYIIOH 00ydaro-
IAXCSL.

Tembr  smabGoparop-
HBIX paboT.

Tect

Cucrema cTaHIapTH3UPOBAaHHBIX 33JaHUH,
MO3BOJISIONIAs aBTOMAaTHU3UPOBATh TPOIIe-
Iypy WU3MEpeHHs YPOBHS 3HAHMW M yMe-
HUH 00y4Jaronierocs.

®oHJ TECTOBBIX 3a-
JAHUKN JUIsl IPOBEJIE-
HHUS HTOrOBOI'O Te-
CTI/IpOBaHI/Iﬂ 10 OucC-
IUIUIMHE




MMWHOBPHAYKH POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyrvmem [lodcomosumenbrwiii
Kagheopa Undhopmayuonnvix cucmem u mexnonozut

Hanpagsnenue noarorosku: 27.02.04 ABTOMaTHYECKHE CUCTEMbI YIIPABJICHUS

3K3aMeHaIII/IOHHLIe BOIIPOCHI
110 JUCHUIIIIMHEC OCHOBEBI TEOPHUH aBTOMATHYECKOI'0 YIIPABICHUS

. O61mue nousTUs 06 ynpaBIeHUH U CUCTEMaX aBTOMAaTHYECKOTO YIIPaBICHHUS.

. MaremaTtnueckue Moziein 0OBEKTOB U CHCTEM YIpaBiIeHUs. Moienn TUIa BXOJ] — BBIXO/I.
. [Ipeobpazopanue Jlamnaca.

. JInneapuzauusi ypaBHEHUsI AMHAMUKH.

. [lepenaTounas ¢pyHkius.

. lnHaM1uYecKue 3BEHbs U UX XapAKTEPUCTUKH.

. OcHOBHBIE BUJIbI CUCTEM aBTOMATHUECKOTO yIPaBICHHUS.

. Bpemennsie (mepexoaHbIe) XapaKTEPUCTHKHU.

9. AMmuntyaHo-¢a3oBblit kputepuiit HalikBucTa.

10.Kpwurepmii ['ypBuma.

11. ABTOMaTH4eCKOE U ABTOMATU3UPOBAaHHOE yrpaBlieHUsI. OCHOBHBIE MPUHIIUIIBI aBTOMATHYECKOTO
yIpaBieHUsI.

12. AHanu3 yCTOMYMBOCTH.

13.Kpurepniit Muxaiinosa.

14. AnreOpanueckue KpuTepuu ycroitunBoctu. Heobxoaumoe ycinoBrue ycTONYMBOCTH.
15. Teopems! JIsnynosa A.M.

16.ITonsarue crpykrypHoit yctounBocTH. ADX acrarnyeckux CAY.

17.YacToTHbl€ OLIEHKH 3arnaca yCTOHYMBOCTH.

18.KopHeBble O1IEHKH 3amaca yCTOMUYUBOCTH.

19.YacToTHBIE KPUTEPHUN KAYECTBA MTEPEXOTHBIX MTPOIECCOB.

20.1HTErpabHBIC OIICHKH.

21. YacTOTHBIE XapaKTEPUCTUKH.

22 Meton PA®X. ITU — perynsrop.

23.Metox PA®X. I1]] — perymstop.

24 Meton PA®X. I1 — perynsTop.

25. Meron PA®X. ITU]] — perynsrop.

26. CraTrueckoe uieaabHOE 3BEHO (MPOTIOPIIHOHAIBHOE).

27.Teopust ”HBApMAHTHOCTH U KOMOMHHPOBAHHOE yIIpaBJICHUE.

28. UHTerpupytomiee 3Be€HO ¢ 3ana3IbIBaHUEM.

29. UneanpHoe auddepeHnupyomiee 3BeHo.

30. Inddepennupyroiiee 3BeHO C 3ama3/IbIBAHUEM.

31. Cratuueckoe 3BE€HO MEPBOro MOpPsiIKa (alepruoaMUYECKOE).

32. Cratuueckoe 3B€HO BTOPOTO Mopsiika (anmepuoandeckoe [I-ro mopsaka).
33. Cratuueckoe konebarenabHoe 3BeHO II-ro mopsaka.

34. neanibHOE MHTETPHUPYIOIIEE 3BEHO (aCTaTHIECKOE, HEUTpAIbHOE).
35.TunoBble 3aKOHBI PETYJIMPOBAHUS.

36.IIponopuroHaIbHBIN 3aKOH PETYJINPOBAHUS.

37. ludepennmanbHbIi 3aKOH perylIupOBaHHUsL.

01N DN W —



38.MHTerpanpHblil 3aKOH PEryJIMPOBAHHUS.

39.MeToabl CHHTE3a CHCTEM aBTOMATHYECKOTO yIPaBIICHHUS.
40.Metoj KOpHEBBIX TOA0rpadoB.

41.Metop He3aTyXarOIIMX KOJIeOaHUH.

42 Metop morapu(pMUIECKIX aMIUTUTYIHBIX XapaKTePUCTHK.
43.PacmvpeHHble YaCTOTHBIE XapaKTEPUCTUKH.

44. CTpyKTypHBIE CXEMBI.

45. Tloka3zaTenu KayecTBa MepeXoJHbIX MPOILIECCOB.

Kpurtepun ouenkn:MakcuMalibHOE 3HAYCHHE IK3aMEHAITMOHHOTO peiTHHTapaBHO 40 Oaiam,
a MUHUMaJIbHOE - 24. B KauecTBe KpUTEPHUEB BHIOPAHBI CICAYIOIIHE:

Bomnpoc bann

DKk3aMeHalMoHHbII Borpoc Ne 1 7-11
TeopeTHYecKas 4acTh (ONpeaesieHus, 00IHNe XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJ] (popmyit 3-4
MPaBIBLHOCTh KOHEYHOTO Pe3ysIbTaTa 1-3
DK3aMeHaIMOHHbIH Borpoc Ne 2 7-13
TeOpeTHYECKas 4acTh (ONpeACIICHUs, OOIIHE XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJ] (popmyit 3-5
MPaBIBLHOCTh KOHEYHOT'O Pe3ysIbTaTa 1-4
[TpakTrueckoe 3aganue (MpaBIbHOCTh KOHEYHOTO PE3yJIbTaTa) 8-12
JlononuuTenbHbIN Borpoc Ne | 1-3
JlonosnHuTenbHbIN Bonpoc Ne 2 1-3

NTOI'O 24-40

MunmcTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit ®denepanuu



HwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
beneparbHOTO TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCckuii HalMOHAJIBLHBINA UCCIIEI0OBATEILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynremem [lodcomosumenvhbiii
Kagheopa Undopmayuonnvix cucmem u mexnonoauti

Hanpasnenue noaroroku: 27.02.04 ABTOMaTUYECKUE CUCTEMBI YIIPABJICHUS

Y4eOHBIM IJTAHOM TI0 HAIIPABJICHHIO MOATOTOBKH 27.02.04 ABTOMAaTHYECKHE CUCTEMBI YITPaB-
JeHUs TSt 00y4JaromuXcst IPeIyCMOTPEHO MPOBeIeHUE Ta00PATOPHBIX 3aHATUH MO quciuruimae «Oc-
HOBBI TEOPUU aBTOMATUYECKOTO YIPABICHUSY.

JIaboparopHble pabOThI IPOBOASTCS B IOMEIICHUH yueOHOI TabopaTopun «JlabopaTopus Teo-
pum aBToMaTHueckoro ynpasienust 2096B» kadeapsl 6e3 NCnoab30BaHus ClielUaIbHOr0 000pya0Ba-
HUS, a TAKXKE B MOMENICHUH y4eOHOU nabopartopun «JlabopaTopusi aBTOMAaTU3HPOBAHHBIX CHUCTEM
yIpaBIeHUS] XUMUKO-TEXHOJIOTHYecKkuMu npoueccamu 110B» ¢ ncnonb3oBaHneM CeHanIbHOTO MPO-
rpaMMHOTO M ammapatHoro odecrieueHus komnanuu Yokogawa Electric, a takke nuioTHo# ycra-
HOBKHU PEKTH(PHUKAIIH.

L{enp ipoBeeHMs 1a00paTOPHBIX PadOT - MPAKTUYECKOE OCBOSHUE TEOPETUICCKHX ITOIOXKE-
HUH JIEKIIMOHHOTO MaTepuaia, a TakKe BbIpa0OTKa CTyIEHTAaMU OIpeeICHHBIX YMEHHI U HaBBIKOB
CaMOCTOSITEIILHOTO 3KCTICPUMEHTUPOBAHUS.

KoMmmuiekT 1a6opaTopHbix pador
o nucuuiuiiae «OCHOBBI TEOPUU aBTOMATUYECKOTO YITPABIICHUS

JlabGoparopHas padora Nel
BpeMeHHbIE M HACTOTHbIE XAaPAKTEPUCTHKH JMHEHHBIX CHCTEM ABTOMATHYECKOI0 YIIPaBJIeHUsA
Heap padorbi:O3HaKOMIIEHHE C JUHAMHYECKUMH M YaCTOTHBIMU XapaKTEPUCTUKAMH CHUCTEM
aBroMatuyeckoro ynpasieHus (CAY) u mojiydeHre HaBBIKOB UCCIIEIOBAHMS JIMHEUHBIX CUCTEM.
ITocTanoBKa 3a1a4m:B KauecTBE 00BEKTA UCCIIEIOBAHUS BHICTYIAIOT IMHEHHbIC TUHAMHYECKHE
CUCTEMBI yNpaBJICHUS C OAHUM BXOJ0M U OJHUM BbIX0s10M. [Ipu 3TOM Mozens oqHomepHoit CAY 3a-
JlaHa B BHUJIe KOMIUIEKCHOU TIepeaTOuHOM (PYHKIINH, 3aTTMCAHHON KaK OTHOIIIEHHE MOJIMHOMOB

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

W(s)=—— .
a,s" +..+a,;s+a,

Heobxoaumo:

1) ompenenuTh MOMIOCH U HYJIH TEPEAATOYHON (YHKIIUHM;

2) 3anucath audpepeHnraibpHoe ypaBHEeHUE, onpeenstoniee GpyHkunonupoanue CAY;

3) moctpouTh rpaduKK MEPEeXoTHOI U UMITYIbCHOM mepexoanon Gpynkuuu: h(t), w(t);

4) OCTPOUTH JIOTapu(PMHUYECKHIE YACTOTHBIC XapaKTePUCTUKHU L(m);

5) moctpouTs vactotHblii rogorpad Haitksucra W(im).

ITopsinok BbINOJHEHHS J1a00PaATOPHOI padoThI

1) W3y4UTHh TEOPETHUECKHE CBECHNUS;

2) 3amyctuth cuctemy MATLAB,;

3) coznark tf-00beKT, B COOTBETCTBUU C 33/IaHHBIM BapUAHTOM.

4) cocraBuTh auddhepeHImanIsHoe ypaBHeHUe, onpeaesioiee pyakinnonnpoanne CAY;

5) ompeaenuTh MOJIIOCA MEPEAATOYHON (QYHKIIH C HCIIOIb30BaHHEM KOMaH/IbI Pole;

6) ompeaeauTh HYJIH MEPeIaTOYHON QYHKIIUH C UCIIOIh30BAaHHMEM KOMaHIbI ZEr0;

7) wucnons3ys LTI-viewer, nin cooTBeTCTBYOIIME KOMaH b (Tabm.1.1) momyunts quHAMHYE-
CKHE XapaKTepUCTUKU — nepexoauyto ¢pyHkiuio h(t), uMmyabcHo-niepexoaHyto ¢pyHkuuo W(t) u Ja-
CTOTHBIE XapaKTEPUCTUKHU — auarpammy boje, yactotHsiii ronorpad Haiiksucra;



8) moMy4YHTh MPEACTABICHUE UCXOMIHOM (DYHKIIMU B BUJIC TIPOU3BEICHUS THIIOBBIX 3BCHHCB;
9) OTBETUTH HA KOHTPOJIBHBIEC BOIIPOCHI;

10) odopmuth oTUeT;

11) cmaTh OTYET MPENOJABATENIO U 3alIUTUTEL paboTy.

JlaGopaTopHas padora Ne2
HccienoBanue TMHAMUYECKUX XapPAKTEPUCTUK TUNOBBIX JUHAMMYECKUX 3BEHbEB

Leab padoTsi: [lonyyeHne BpeMEHHBIX U YaCTOTHBIX XapaKTEPUCTUKU TUIIOBBIX JUHAMUYECKUX
3BEHbEB;U3YUYCHUE BIMSAHUS U3MEHEHHS apaMeTpOB MepelaTOYHbIX (QYHKIUI Ha BUJ 3TUX XapaKTe-
PHUCTHK.

IMocTaHoBKA 3aJa4M: B KayecTBE 00BEKTA UCCIICIOBAHHS BBICTYIIAIOT TUIIOBBIEC TUHAMHYECKUE
3BEHbSI:

1) mo3urmoHHskIe (anepuoandYecKoe, KoiedaTeabHoe);

2) unTerpupytomnue (uaeanbHoe, ¢ 3ana3IbIBaHUEeM, U30APOMHOE);

3) nuddepennupyromue (MaeaabHOE, ¢ 3aa3AbIBAHIEM).

Heo0xoaumo:

1) mony4uTh nepeaaToYHbie GYHKIMH UCCIICTYEMbIX 3BEHBCB;

2) OmpeeNnTh MEPEXOIHBIC XapaKTEePUCTHKH UCCIICyEMbIX 3BEHBCB;

3) ompenenuTh UMIYJIBCHBIC IEPEXOIHBIC XapPaAKTCPHUCTHKH;

4) onpeaenuTh JorapuGpMUIECKUE IEPEXOTHBIC XapaKTEPUCTHKH;

5) onpenenuTh aMILUTUTYIHO-(Pa30BbIe XapaKTCPUCTUKU HCCIICTYEMBbIX 3BCHBEB,;

6) mpou3BeCTH aHAIN3 BIUSHUSA Ha BPEMEHHBIC U YaCTOTHBIC XapaKTePUCTHKH BETMYNHBI KOA (-
(duIMeHTa YCUICHHUS U TIOCTOSTHHBIX BPEMEHHU.

IHopsiiok BHINOJHEHHS JJA00PATOPHOM padoThI

Jis BBITIOTHEHUST 1a00paTOpPHOI pabOThI HCIIONB3YETCs MAaKeT MpHuKIaaHbIX nporpamm (TTI1IT)
ControlSystemToolbox, npeJHa3HaYCHHBIH InIE: paboThI c LTI-monensiMmu
(LinearTimelInvariantModels) cuctem yrnpaBieHus.

PaGora BeIMOIHSAETCS B CIAEAYIOUICH MOCIEI0BATEILHOCTH

1) U3yYUTh TEOPETUYCCKUE CBEICHMUS,

2) 3amyctuth cucremy MATLAB,;

3) mosyuyuTh nepeaaToYHbie QYHKINU aneproIUUeCKIX 3BEHBEB C PA3IUUYHBIMHU KOAPPHUIIUCH-
TaMH YCUJICHHUS B COOTBETCTBUU C 33JJaHHBIM BapHAaHTOM;

4) omnpeaenuTh BPEMEHHBIC U YaCTOTHBIC XapaKTEPUCTHKH allepUOJMUECKOT0 3BEHa, C/ICNaB aHa-
73 BIUSHUS KOG PUIMEHTa YCUIICHHS,

5) mony4uTh HiepenaTouHble PYHKIIMU arleprOTUIECKIX 3BEHBEB C PA3IMYHBIMU TTOCTOSIHHBIMHU
BPEMEHU B COOTBETCTBUU C 3a/IaHHBIM BapHaHTOM,;

6) omnpenenuTh BPEMEHHBIC U YaCTOTHBIC XapaKTEPUCTHKH allePUOJMYSCKOT0 3BEHA, C/IeNIaB aHa-
JIU3 BJIUSHUS BEJTMYMHBI IOCTOSHHON BPEMEHH;

7) MONy4YHTH TIepeaTouHble QYHKIMU U JMHAMHYCCKHE XapaKTePUCTUKH JUTS KOJIeOATEeIbHOTO,
UHTETPUPYIOIINX U TUPPEePEeHIHUPYIOIINX 3BEHBEB.

JlaGopatopHas padora Ne3
HccaenoBanue TMHEHHBIX CHCTEM PeryJupOBaHUS

Lesab paGoTbl: YCTaHOBICHHUE 3aBUCUMOCTEH MEXIY YaCTOTHBIMHM XapaKTEPHUCTUKAMH Pa3o-
MKHYTOHW CHCTEMBI, KOTOPBIE MOT'YT OBITh IOJTy4eHBI KaK dKCIIEPUMEHTAIBHO, TaK U aHATUTHYECKH, U
MOBEJICHUEM CHCTEMBI B 3aMKHYTOM COCTOSIHUU.

IMocTaHoBKA 3a1a4M: HCXOIHBIMH JTaHHBIMH TSI pacyeTa CHCTEMBI HA YCTOHYHUBOCTB SIBIISTFOTCS
XapaKTEePUCTHUECKOE ypaBHEHHE 3aMKHYTOM cuctembl, uin ADPX pa3oMKHYTOW CHUCTEMBI, KOTOpPbIE
MOTYT OBITh TIOJTyYEeHBI SKCIIEPUMEHTAIHFHO WIIH aHATTUTHYECKH.

Heo6xoaumo:

1) moctpouts rogorpad HaikBrcra it pa30MKHYTOMH CHCTEMBI,

2) 10 BUY MMOJYYEHHON KPUBOW OLEHUTHh YCTOWYMBOCTh CUCTEMBI B 3aMKHYTOM COCTOSTHHH;



3) moaTBEpAUTH MONYYCHHBIN BBIBOJ 00 YCTOHYMBOCTH 3aMKHYTOM CHCTEMBI, TOCTPOUB JIJIsl HEE
rpauKy NepeXoIHbIX MPOLECCOB.

ITopsinok BbINOJIHEHHS J1a00pPaTOPHOI padoThI

Jliis BBINOJIHEHUS 1a00paTOPHOM paboThl UCIIOIB3YETCs MAaKeT MpuKiIaAHbIX nporpamm (IIT1I1)
ControlSystemToolbox, npeIHa3HAYCHHBIH JUIs paboThI c LTI-monensmu
(LinearTimelnvariantModels) cuctem ynpaBieHusl.

Pabora BeInONHAETCS B CIEAYIOLIEH 10CIE10BATEIbLHOCTH:

1) U3y4nTh TEOPETUUCCKUE CBEIICHUS,

2) 3amyctuth cucremy MATLAB;

3) 3amucaTh nepeaTouHyro (QYHKIHUIO allepUOANIECKOT0 3BHA B COOTBETCTBUY C 3aJIAHHBIM Ba-
pHAHTOM;

4) onpenenuth yacToTHBIE Xapakrepuctuku ADX, JTIAUX, JI®YX aneproauuecKoro 3BeHa;

5) 3anucarpk nepenaTouHyo QyHKIHIO KOJICOATEIBHOTO 3BEHA B COOTBETCTBUH C 33J[aHHBIM Ba-
pHAHTOM;

6) onpenenuth yactotHbie Xapakrepuctku ADX, JIAUX, JIOYX konedareibHOrO 3BEHa;

7) OIpeaeNnuTh YaCTOTHBIC XaPaKTEPUCTHKH MTOCIICIOBATEIBHO COSANHEHHBIX allePUOJHICCKOTO
1 K0J1e0aTelIbHOIO 3BCHBCB;

8) ucnonb3ys kputepuiit HaiikBrcTa, COCTaBUTh MPOTHO3 HA MOBEICHUE CUCTEMBI B 3aMKHYTOM
coctrosinuu; eciii ADX pasoMKHYTO# CHCTEMBbI OXBaThiBaeT TOUKY (-1; 10), TO M3MEHEHHEM MTapameT-
POB JOOUTHCS YCTOWYMBOCTH CUCTEMBI B 3aMKHYTOM COCTOSTHUH;

9) onpenenuTh YaCTOTY Cpe3a M¢ U 3aac YCTOMYMBOCTH 110 (a3e;

10) nust OTpHLATENBHON €AMHHUYHOW OOpATHOW CBSI3M ONPENCIUTh MOBEJCHUE CHCTEMBI B 3a-
MKHYTOM COCTOSIHUU;

11) u3aMeHeHHEeM MapaMeTpoB alePHOIUUECKOTO U KOJIEOATEIbHOIO 3BEHBEB, JOOUTHCS, YTOObI
ADX pa3oMKHYTOH CHCTEMBI OXBaThIBaJla TOUKY C KOOpauHaTamu -1, i0, 4TO COOTBETCTBYET HEYCTOM-
YUBOW CUCTEME B 3aMKHYTOM COCTOSIHUM;

12) onpenenuTh 4acToTy cpe3a ¢ U (Ha30BbIid CABUT IJIsl HEYCTONYNUBON CHCTEMBI.

JlaGopaTopHas padora Ned
Ananus u cunte3 CAY MeTo10M KOPHEBOro roaorpaga

Heanb padorsl: [IpoananuznpoBarh NOBeJEHNE 3aMKHYTON CUCTEMBI B 3aBUCUMOCTH OT PacIo-
JIOXKEHHUs ee KOpHel Ha KOpHEBOM rojiorpade 1 BEIOpaTh ONTUMaIbHbIN K03 GULIMEHT ycuiieHus mpo-
MOPLUUOHAIILHOTO PEryNIATOpA.

IMocTanoBka 3anauu. JlaHa MOJellb Pa30MKHYTOM CHCTEMBI, 3alIUCaHHAs B BUJE OTHOIICHHUS
NIPOM3BEACHUH TUITOBBIX 3BEHBEB..

Heob6xonumo:

1) mocTpouTh KOPHEBOU To0Tpad;

2) moJXy4uTh K0P UIMEHT YCUIICHH S, TPU KOTOPOM CHCTEMa HaXOAUTCS HA TPAHHUIIEC YCTOWYH-
BOCTH;

3) BBIUHCIIUTH YaCTOTY ®P, IPU KOTOPOH B CHCTEME BOSHUKAIOT HE3aTyXaroIIHe KOJIeOaHus;

4) HaHECTH Ha BETBH KOPHEBOTO rojiorpada 3HaueHUs MOTI0COB 3aMKHYTON CHCTEMBbI, COOTBET-
ctByromue 0.5K* u 0.25K*?;

5) npuBectu Boipaxkenus it Ws(P) B BuJie TPOU3BE/ICHHS THITOBBIX 3BEHBEB.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoTHI

Jns BBIMONHEHUs J1abOpaTOPHOM pabOThl HUCHONB3YETCSl MaKeT MNPUKIAAHBIX IpOrpaMmm
ControlSystemToolbox cucremsr MatLab.

PaboTa BeIMOMHSAETCS B CIEAYIOMIEH MOCIEA0BATEIIHHOCTH:

1) U3yYuTh TEOPETHYECKUE CBEICHMUS,

2) 3anyctuth cucteMmy MATLAB;

3) co3aaTh OOBEKT B COOTBETCTBUH C 33/IaHHEM;

4) OCTPOUTH KOPHEBOIT rojiorpad;



5) BBIOpaTh Ha KOPHEBOM Tojorpade HECKOJIBKO TOYEK, COOTBETCTBYIOLIMX HEYCTOWYHBOM CH-
CTE€M€, YCTOMYMBOUM CUCTEME U CUCTEME, HAXOASAIIEHCA Ha TPAHULIE YCTOMYHUBOCTH, ONPEIEIUTh COOT-
BETCTBYIOIIME 3HaUYeHUs Kodppurmenra K;

6) s pa3nuvHbIX KO3(QGHUIIMEHTOB YCUIICHHS TOCTPOUTD JIOrapr(PMUUECKIE YaCTOTHBIC XapaK-
TEPUCTHKH U OTIPENIEINUTH 3amac 1o (aze u aMIUIUTYIE;

7) onpeneNnuTh NePEeXOTHYI0 XapaKTePUCTUKY 3aMKHYTOM CHCTEMBI IS Pa3InIHbIX KO3 duim-
€HTOB YCHJICHUS;

8) cBs3aTh 3amMachl yCTOMYMBOCTH C KAYECTBOM MEPEXOHOTO MPOLIECCa U CAETATh BHIBOIbI;

9) 0OpMHUTH OTYET U 3ALIUTUTH JTAOOPATOPHYIO PAOOTY.

JlabopaTopnasi paGora NeS
Pacuer KOMOMHMPOBAHHOM CHCTEMbI ABTOMATHYECKOI0 YIIPABJIEHHSI

Heab padoThl: HAYYUTHCS PACCUMTHIBATH KOMOWHUPOBAHHBIE CHUCTEMBI ABTOMAaTHYECKOTO
YIPaBJICHHUS.

IlocranoBKka 3agaum. Y IOBIETBOPUTEIBLHOE KAYE€CTBO PETYJIMPOBAHUS B MPOCTEUIIEN OIHO-
KOHTYPHOU CHUCTEME C UCIOJb30BaHUEM CTAHJIAPTHBIX 3aKOHOB PETYIMPOBAHUS MOXKHO 0OECIIEUUTD
JWIIG TpU OJAroNpHUsATHBIX JUHAMHUYECKHX XapaKTepUCTHKaX o0bekTa. OIHAKO OONBIIMHCTBY IPO-
MBIIUIEHHBIX 00bEKTOB XUMHUYECKOI TEXHOJIOTUU CBOMCTBEHHBI 3HAUNTEIBHOE YUCTOE 3ara3/IbIBaHIe
1 00JIbIIIKE IOCTOSIHHBIE BpeMeHH. B Takux ciayyasx Jaxe Mpu ONTHMaIbHBIX HACTPOWKaX PeryisTo-
poB ogHOKOHTYpHBIE ACP Xapakrepu3yroTcst 0OIbIINMHI JUHAMHUYECKUMHU OIIMOKaMU, HU3KOM 4acTo-
TOM perylnupoBaHusl U JUINTEIbHBIMU EPEXOIHBIMU MIPOLIECCAMHU.

Heo0xoaumo:

1) mepeiitu ot ogHOKOHTYpHOH ACP K KOMOMHHUPOBAHHOW CHCTEME C JOTIOJHUTEIBHBIM KOP-
PEKTUPYIOUIUM UMITYJIbCOM;

2) MPOBECTH pacyeT HACTPOCK PEryATopa;

3) mosy4uTh HepenaTouHy0 GYHKIUIO THHAMHYECKOTO KOMIIEHCATOpa.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOIT padoThI

1) paccunTaTh HACTPOUKHU PETYJISATOPA U ONPEICTUTh pab0Uyi0 YaCTOTY B OJHOKOHTYPHOM CH-
CTEME peryJIupOBaHMUs;

2) BBIBECTH MEPEAATOYHYIO (DYHKIIUIO MICaTbHOTO KOMIICHCATOPA M3 YCIOBUS HHBAPUAHTHO-
CTH U aHAJIM3 €ro pealn3yeMoCTH;

3) BBIOpaTh peabHbIN KOMIICHCATOP U OMPEIEITUTh €ro MapaMeTpbl U3 YCIOBUS MPUOIHKEH-
HOM MHBApUAHTHOCTH B HanOoJiee CYIIIECTBEHHOM JJIsi CUCTEMBI JIMalla30He 4acToT;

4) mMoCTPOUTD TIEPEXOIHBIC POLECChl B OJHOKOHTYpHOH ACP U B crcTeMe ¢ JONONTHUTEIbHBIM
UMITYJIECOM T10 BO3MYILEHUIO;

5) cpaBHHTH MOJTYYCHHBIC IEPEXOAHBIC MPOIIECCHI MKy COOOM.

JlaGopatopHasi padora Ne6
PacueT KacKagHbIX CHCTEM AaBTOMATHYECKOT0 PeryJupoBaHus

Ieab padoThl: HayuyuThCS pacCUMThIBaTh KackaiHble ACP 1o M3BECTHBIM MeperaTOYHBIM
GyHKIUSAM 00bEKTa.

ITocTaHoBKA 3a7a4M: KacKa/JHbIe CUCTEMBI IPUMEHSIOT JUIsl aBTOMAaTH3alluu 00bEKTOB, 001a-
JaoNUX GOoNBIIOH MHEPLHOHHOCTBIO MO KAHAY PEry/IMpOBaHHMs, ecili MOKHO BBOpaTh MeHee unep-
IIMOHHYIO IO OTHOIIEHMIO MO0 OTHOIIEHHIO K HanOoJiee OMaCHBIM BO3MYIICHUSIM IPOMEXYTOUHYIO KO-
OpAMHATY M UCTIONB30BaTh IS HEE TO JK€ PETYIUPYIOIIee BO3ICHCTBHE, YTO | ISl OCHOBHOTO BBIX0/Ia
00BeKTa.

Heo0xoauMo orpeiennTh HaCTPORKHA OCHOBHOTO M BCTIOMOTATEIHbHOTO PETYIISITOPOB MTPH 3a/1aH-
HBIX TUHAMUYECKHX XapaKTePUCTUKAX 0OBEKTa 10 OCHOBHOMY U BCIIOMOTaTEeIbHOMY KaHaJIaM.

IHopsiok BhINOIHEHHS 1200PATOPHOI PadOTHI

1) paccunTarh NpUOIMIKEHHBIE HACTPOWKH ocHOBHOTO [1M-perymnsropa, UCIonb3ys nepenaTo-
HYIO ()YHKIIHIO SKBHBAJICHTHOTO O0BEKTa;



2) paccuMTaTh MPUOIMKEHHBIC HACTPOMKH BCIIOMOraTenbHoro [1-perymnsropa, ucrons3ys nepe-
JATOYHYIO (DYHKITHIO SKBUBAJICHTHOTO OOBEKTA;

3) YTOYHUTH HACTPONKH OCHOBHOT'O U BCIIOMOTATEIbHOTO PETYJIATOPOB, HCIOJIB3Ys IepeaaToy-
Hble (QYHKIIUU SKBUBAJICHTHBIX OOBEKTOB;

4) mocTpouTh rpaduKu MEPEXOAHBIX MPOIIECCOB BCIIOMOTATEIbHOM KOOPAMHATHI (OCHOBHOM pe-
TYJIATOP OTKIIFOYEH), OCHOBHOM KoOpAWHATHI B oqHOKOHTYpHOU ACP u B kackagnoit ACP.

JlaGopaTopHas padora Ne7
IIpoexTHpoBaHnue peryjasitopa Ajs JUHEHHONH CHCTEMbI
Iesab padboThl: OCBOCHHE METOJ0B MPOCKTUPOBAHUS PETYIISTOPA Uil OJHOMEPHOM JIMHEMHOMN
HEIpPEPHIBHON cUCTEMBI ¢ moMolisio cpeast MATLAB.
ITocTanoBKa 3aja4u: HAYYUTHCS CTPOUTH MOJIETU COCTMHEHUN JINHEHHBIX 3B€HBEB; HAYUUTHCS
ucnoib30Bath Moyib SISOTool st mpoeKTHPOBaHUS TPOCTEHIIINX PETYIISITOPOB.
IHopsinok BHINOJHEHHS JJA00PATOPHOM padoThI
1) onpenenuTh nepeAaTOYHYIO0 (YHKIUIO MOJICIN O0BEKTa;
2) OmpeAeIuTh MEePeAaTOYHYI0 (PYHKIIMIO HHTETPUPYIOIIETO 3BEHA,;
3) mocTpouTh NMEepeAaTOYHYI0 (PYHKIMIO PUBOA, 3AMKHYB HHTETPATOP SAMHUYHOMN OTpHIIa-
TeIbHOU 00paTHOM CBS3BIO;
4) TOCTPOUTH MEPEAATOYHYIO (DYHKIIMIO MTOCIIEIOBATEIILHOTO COCIMHEHHSI 00BbEKTa C TIPUBOIOM;
5) mpocTpouTh MEPEXOAHYIO XapaKTEPUCTHKY IS TIOTY4SCHHOM MOJIETH U 00OCHOBATh €€ XapaK-
Tep,
6) TOCTPOUTH MepenaToOUHy0 QYHKIIUIO H3MEPUTEIBLHOTO YCTPOWCTRA;
7) TOCTPOUTH MEPENATOUHY (HYHKIUIO PA30MKHYTOTO KOHTYpA,;
8) moctpouth JIAOUX pa3oMKHYTOW CHCTEMBI;
9) ompenenuTh, ABJISICTCS JIM 3aMKHYTasi CHCTeMa ycToiunBoi? KakoBbl 3anachl yCTONYHNBOCTH
M0 aMIUTUTYZE U (haze, KaKoi PerynsaTop HEesBHO HCIOIb3YETCs B 3TOM CIIyvae;
10) HaiiT MaKCUMaIIbHBII KO3()OUIIMEHT YCUIICHUS PA30MKHYTOM CUCTEMBbI B O0BSICHUTD PE3yJib-
TaT;
11) onpesienuTh MepeperyupoBaHue U BpeMs IIEPEXOJHOTO MPOLIECcCa;
12) BBecTH MepeaTOYHYI0 (QYHKIUIO MPonopuuoHansHo-auddpepernuansaoro (I1]1) peryss-
TOpA,
13) onpenenuTh JOMOTHUTENBHBIH KOIPOUIMEHT yCUIICHHUS, IPH KOTOPOM TepeperyInpoBaHue
npumepHo paBHO 10%, HaliTH BpeMs EPEXOIHOTO Mpolecca 1 3amackl ycroitunBoct. Cpas-
HUTB NIPONOPUUOHANBHBIN U I1/[-perynarops;
14) mocTpouTh NepeaTouHy0 QYHKIUIO MOJYyYeHHON 3aMKHYTOM CHCTEMBI.
15) ompenenuTh MONOCA MEPEAATOYHON (DYHKIIMU 3aMKHYTOW CHUCTEMBI, HAUTH KO3()(HUIHCHT
YCUJIEHUSI CUCTEMBI B YCTAHOBUBIIIEMCS PEKUME;
16) moCTpOMTh U3MEHEHUE CUTHAJa YIPABICHUS MPH SAWHHYHOM CTYIIEHYaTOM BXOJIHOM CHT-
HaJe.
JlaGopatopHasi padora Ne8
OnpeneseHue HACTPOEK PeryJasiTopa MeTOoA0M PACIIUPEHHBIX YACTOTHBIX XapAKTePUCTHK
Ileap padoThI: HAYYNUTCS PACCUNTHIBATH HACTPOEUHBIE TAPAMETPHI PETYIATOPOB METOAOM pac-
IIMPEHHBIX YaCTOTHBIX XapaKTEPUCTHUK.
ITocTaHoBKa 3a1a4u: B KauyecTBE 0OBEKTA MCCIEI0OBaHUS BBICTYAaeT O0OBEKT YIpaBICHHs, KO-
TOPBIM OMUCHIBAETCS allEPUOAMYECKUM 3BEHOM NIEPBOT0O MOPSIKA C 3a1a3/[bIBAHUEM.
Heo6xoaumo:
1) paccunTaTh pacUIMpEHHbIE YaCTOTHBIE XapaKTEPUCTUKN OOBEKTA I 33JaHHOM CTENeHH KO-
1e0aTeTbHOCTH m;
2) onpenenuTh HaCTpoeuHsbli mapamerp 11 — perynsaropa;
3) paccuuTaTh U MOCTPOUTH KPUBYIO paBHOU K0Je0aTeIbHOCTH B MJIOCKOCTH mapameTpoB Cl u
CO0 pna ITA — perynstopa;
4) paccuuTaTh U MOCTPOUTH KPUBYIO PABHOI KOJIEOATENBHOCTH B IJIOCKOCTH mapameTpoB C1 u



C2 nns 111 — perynaropa;
5) BBIOpATh paboUyIO YACTOTY M COOTBETCTBYIOIIHNE € ONMTUMAJIbHBIE HACTPONKH;
6) mocTpouTs nepexoHble mpoueccsl B cucteme ¢ I1-, [11-, ITJ] — perynsropamu.
IHopsinok BHINOJHEHHS JJA00PATOPHOM padoThI
1) mo rpaduKy KpUBOH pa3roHa 0ObEKTa OMPEIEIIUTh MePEIATOUHY0 (YHKIUIO OOBEKTa;

2) paccuuTaTh pacHIMpEeHHBIEC YaCTOTHBIC XapaKTEPUCTHKH 00BEKTA IS 3aJaHHOM CTEIICHH KO-
nebarenpHocT m = 0.221;

3) ompenenuTh HacTpoeUuHbIi mapametp I1 — perynsaTopa;

4) paccuuTaTh M MOCTPOUTH KPUBYIO PABHOM KO0JICOATEIBHOCTH B IIOCKOCTH napaMeTpoB C1 u
CO0 nna IIA — perynsitopa;

5) BBIOpaTh ONTUMAIIBHYIO ITAPY HACTPOEK, COOTBETCTBYIOIINE paboyeil 4acToTe;

6) paccuuTaTh U MOCTPOUTH KPUBYIO PABHOW KOJIEOATEILHOCTH B IUIOCKOCTH mapametpoB Cl u
C2 pns I1]] — perynsaropa;

7) BBIOpATh ONTUMAIILHYIO MTAPY HACTPOEK, COOTBETCTBYIOIINE paboyeil 4acToTe;

8) 3amyctuth cucremy MatLab;

9) moxyuuTh NepenaToyHbie PYHKIUH 3aMKHYTBIX CHCTEM, COCTOSIIIUX U3 33aHHOT0 00BEKTa U
IIOJIyYEHHBIX PETYIISITOPOB;

10) moctpouts nepexoubie mpoiecchl B cucteme ¢ [1-, [TU-, TT/T — perysstopamu.

Kpurtepun onenkn: KoimuectBo 6a/10B, KOTOPOE MOXKHO TOIYYUTH 32 Ja00paTOPHYIO padoTy, pe/I-
CTaBJICHO B Ta0II.

Tekymmii peiTHHT
JlaGopaTtopHnast pabota bann
Nel 4-6
No2 4-6
Ne3 4-6
No4 4-6
Ne5 5-6
Nob 5-6
Ne7 5-7
Ne8 5-7
NTOI'O 36-50

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHnekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((husnan)



(benepanbHOro TOCYJapPCTBEHHOTO OOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIETO 0Opa30BaHUS
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem [lodcomosumenvhbiii
Kagheopa Undhopmayuonnvix cucmem u mexnono2uti

Hanpasnenue noaroroku: 27.02.04 ABTOMaTHYECKUE CUCTEMbI YIIPABJICHUS

KoMmiiekT TecTOBBIX 3aiaHUid
1o aqucuuruinHe «OCHOBBI TEOPUH aBTOMATUUYECKOTO YIIPABICHUS

Bapuant Nel

Yacrs 1. 3ananue ¢ BbIOOPOM HECKOJIbKHX BEPHBIX 0TBETOB
1.1. OCHOBHBIE IPUHIMIIBI ABTOMAaTHYECKOT'O YIPaBICHU:

1) pa3oMKHyTOE YIpaBJICHUE;

2) NPUHIKI MaKCUMyMa;

3) npUHIMIT KOMIICHCAIINY;

4) 1omyCTUMOE YIpaBJICHHE;

5) npuHIUI 00paTHOM CBS3M.

1.2. IlpuMepbl aBTOMAaTHYECKUX CUCTEM:

1) aBTOMAaT, BEIOPACKIBAIOIINI KaKUe-THOO0 MpeaMeThI (OMIICTHI, IIOKOJIA) IPU OIYCKAHUH B HET'O
olpeielIeHHOW KOMOMHALIUY MOHET;

2) peryisiTop CKOPOCTH BpAIICHHsI JIBUTATENIsl HE3aBUCUMO OT BHEIIIHEH HArpy3KH;

3) aBTOMAT BKIIFOUCHHUS OCBEIICHUS, B KOTOPOM UMeeTCsi (DOTORIIEMEHT, Pearupyrolui Ha CHITY
JTHEBHOT'O CBETA, U CIIELIUAIbHOE YCTPONUCTBO AJIsl BKJIIOUEHHS OCBEILIEHNUs, CpabaThIBaIOLIEE OT
OIIpENIeIEHHOr0 CUTHaa (POTORJIEMEHTA;

4) aBTONHJIOT, MOJICPKUBAIOIINI ONPE/ICTICHHBII KypC M BBICOTY T0JIeTa camosieTa 6e3 MoMOIIH
JeTYUKa U Tp.;

5) cucTeMa mojaepKaHus YPOBHS B EMKOCTH HA HEM3MEHHOM 3HAYCHUH.

1.3. Kakue xapakTepuCTUKH MPUMEHSIOTCS JUIsl ONTUCAHUS TMHAMUYECKHX CBOMCTB IMHEHHBIX 3BEHbEB
(0OBEKTOB):

1) BpemeHHbIe (TIEPEXOIHBIC);

2) Ka4yeCTBEHHBIC;

3) 4acToTHBIE;

4) mepuoaMYeCcKue;

5) KOJIMYECTBEHHBIE.

1.4. YactoTHbIE XapaKTEPUCTUKHU:

1) aMIIMTYAHO-4aCTOTHAsI XapaKTEPUCTHKA,

2) Tiepexo/iHasl XapaKTePUCTHKA;

3) dazo-yacToTHas XapaKTEPUCTHKA;

4) ammMTyaHO-(ha3oBas XapaKTePUCTHKA;

5) nmepenarounast GyHKIUSI.

1.5. YacToTHBIE KpUTEPUN YCTOWYUBOCTH:

1) Kpurepuii Koxpena;

2) xkputepuit Muxaiinosa;

3) ammuTyaHO-(a3oBbIi KpuTepuii HalikBucTa;

4) xpurepuii CTbIOJICHTA;

5) xpurepwmii Oumiepa.

1.6. YacTOoTHBIE OLICHKH 3aIaca yCTOWYUBOCTH:

1) 3amac yCcTOWYHBOCTH 110 aMILTUTY/IE;




2) 3amac yCTOMYMBOCTH IO BPEMEHU;

3) 3amac yCTOHYMBOCTH MO MOYJIIO;

4) 3amac ycToH4MBOCTH 110 (hase;

5) 3amac yCTOHYMBOCTH IO 3HAKY.

1.7. Kakue u3 HIDKENepEUnCIEHHBIX SBIISIOTCS TUIIOBBIMH 3aKOHAMH PETYIUPOBAHHUS:

1) mponopuuoOHANIbHBIN;

2) nudepeHnnalbHbII;

3) MHTErpaabHbIN;

4) mpOoNOPIHOHATIBHO - HHTETPAIbHBIN;

5) uHTErpanbHo - AuddepeHInaTbHbIM.

1.8. TeopeTuueckne METO/IbI CHHTE3a CUCTEM aBTOMATHUYECKOTO yIIPaBIICHUS:

1) rpaaMeHTHBIH METOI;

2) MeTo]] KOPHEBBIX roA0rpadoB;

3) meron torapu(pMUIECKUX AMILTHUTYTHBIX XapaKTEPUCTHUK;

4) MeTO] yCTONYNBOCTH;

5) amanTUBHBINA METOI.

1.9. Metonuka pacuera onTUMaIbHBIX HacTpoek 11 — perynsitopa CBOIUTCS K CIEAYIONIEMY:

1) pacuer pacHIMPEHHBIX YACTOTHBIX XapaKTEPUCTUK OOBEKTA Ui 33JaHHOW CTENeHH Kojeba-
TEJILHOCTH Mm¥*;

2) pacueT U MOCTPOEHHE KPUBOM paBHOM KojebaTebHOCTHM = M* B miockocTH napamerpos Ci

u Co mo opmynam;

3) BBIOOp paboOUEii YACTOTHI WP U COOTBETCTBYIOIINX €if ONTUMAIBHBIX HACTPOEK;

4) pacdeT KOpHEH XapaKTepUCTHYECKOTO YPaBHEHMS,

5) pacdet aqroputMma ajanTamnuu.

1.10. B mMeTo/e He3aTyxarommx KojaeOaHui:

1) Ha mepBOM 3Tare MmoadupaeTcsl Takask HaCTPOiKa MPOMOPIUOHATIBHOTO peryisropa (T.e. Bbl-
KIIFOYAI0TCSl MHTETpalibHast U MU depeHaabHas COCTaBIISIONINE), TPH KOTOPOH B 3aMKHYTOM
CHUCTEME YCTaHaBIIMBAIOTCS He3aTyXarollue KoiedaHus, T.. CUCTeMa HAXOAUTCS Ha TPaHUIIe
YCTOMYUBOCTH;

2) Ha TPEThEM JTarle PEeIIacTcs 3a1a4a ONTHMHU3AIHH;

3) Ha BTOpPOM 3Tare pacCUUTHIBAIOTCS paboUyre HACTPOMKH BEIOPAHHOTO PEryJsTOpa 1Mo NpHoIIH-
YKEHHBIM (hOpMyIJIaM B 3aBUCUMOCTH OT BennuuHbl C1*P 1 mepuoia He3aTyxaronux KoneoaHuit
T*;

4) paboure HACTPOMKH JIFOOOTO PETYIATOPa PACCUUTHIBAIOTCS B J[BA ITAlla;

5) Ha 4eTBepTOM dTare MPOBOIUTCS AHAIN3 YCTOHUYUBOCTH CHCTEMBI.

Yactse 11. 3aganue ¢ BLIOOPOM 0JIHOT0 BEPHOI0 0TBETA
2.1. ABTOMaTH3UPOBAaHHBIM HA3bIBAIOT MPOIECC YIIPABJICHUS, B KOTOPOM:
1) vacTh GyHKIIUI BBHITOIHIETCS YEIIOBEKOM, JAPYrasi 4aCTh — aBTOMATHYECKUMHU YCTPONCTBAMH;
2) BCe (DYHKITUH MTPOIIECCa BBIMOTHIIOTCS YEIOBEKOM — OIIEPATOPOM;
3) Bce GYHKIMHU BBITOJHIIOTCS aBTOMATHYECKUMHU YCTPONCTBAMHU;
4) Bce (DYHKIUU BBIMOIHSIIOTCS MEXaHUYECKUMH YCTPOHCTBAMH.
2.2. Bo3zeiicTBue, BBI3BIBAIOIICE HEKETATEIPHOS H3MEHEHHE YITPABIIIEMON BEITMYHHBI:
1) ynpasnenue;
2) BO3MYIICHUE,
3) paccoriacoBaHue;
4) 3amaroriee BO3/ICHCTBHE.
2.3. I'padprueckasi MOJIENIb CUCTEMBI, B KOTOPOU KaXKIOMY JIEMEHTY CTaBUTCSI B COOTBETCTBHUE €r0 /U~
HaMHYECKash XapaKTEePUCTHKA!
1) TexHOJOrHYecKas CXema,
2) CTPYKTYpHas CXeMa,;
3) mpUHIMIHATIEHAS CXEMa;




4) ¢yHKIMOHATBHAS CXEMa.
2.4. Ilpumep MHTETPUPYIOIIETO 3BEHA:
1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;
2) MHTErPUPYIOIIEe 3BEHO C 3ama3/IbIBAHUCM;
3) uneanbHoe UGB GEPEHITUPYIONICE3BEHO;
4) ctaTUYeCKOe 3BEHO TMIEPBOro MopsiaKa (anepuoIuueckoe).
2.5. Cucrtema Ha3bIBaeTCs yIpaBsieMOH, €CIIu:
1) He cylIecTBYET TaKkoe yIpaBiieHHEe, KOTOPOE U3 JF00O0r0 HAYaIbHOTO COCTOSIHUS MEPEBEET CH-
CTeMY B JIF000€ KOHEYHOE TOJIOKEHUE;
2) CyILECTBYET TaKoe YIpaBJieHHE, KOTOPOE M3 JIOOOTr0 HAYaJIbHOI'O COCTOSIHUS TIEPEBEIET CH-
CTeMY B JIF000€ KOHEYHOE I0JIOKEHHE;
3) B cucTeMeE HE CYIIECTBYET BO3MYILICHHUN;
4) cucrema HeCTallMOHAPHAS.
2.6. IToka3arenu KauecTBa MEPEXOIHBIX MPOLECCOB:
1) TOYHOCTH U aJICKBAaTHOCTH;
2) omubKa peryaupoBaHusi, ObICTPOICHCTBHIE, TIEpePETyTUPOBAHNE;
3) MPOU3BOIUTENBHOCTD U KAYECTBO KOHEYHBIX MPOAYKTOB;
4) yCTOWYMBOCTH CHCTEMBI.
2.7. InTerpanabHblii 3aKOH PETyJIUpOBaHU:

1) UM =C, - [[y(2)-y,]-d2;

2) U)=C,-y(®);
3) U()=C,-[y(t)-Y,1;
4) U(t)=C,-o(t).
2.8. quddepeHanbHbIi 3aKOH PETYINPOBAHMUS

1) UM =C, - [[y(2)-,]-d2;

) UM =C,-y(®;
3) U(1)=C-[¥(1)=Y,];
4) U(t)=C,-o(t).
2.9. Hacrpotiku [IM1 — perynsaropa:

1 :
1) C = m{m szn[—¢05(m, m)]—cos[—¢06(m,oo]} :
2) C = ﬁ{m Sin[—¢05(m, (o)]—cos[—¢06(m,oo]}

1

C, zm{msin[—(boﬁ(m,w )|(m* +1)};

3) C,=———sin[-¢,,(M ) - 7];

A06(m’a))
1
4) C,=——wsin[-o_(mo)|(m*+1)}.
) Gy Aﬂﬁ(m,w){ [~0,5(m)](m” +1)}
2.10. Cxonpko mapametpoB HacTpoek umeet [IN]] — perynarop:
1) 1,
2) 2;
3) 3;
4) 4.

Bapuant Ne2



Yacts 1. 3aganue ¢ BEIOOPOM HECKOJIBKHX BEPHBIX 0TBETOB
1.1. Juckpernasie CAVY:
1) peneiinbie;
2) HENpephIBHBIC,
3) HMITyJIbCHEIC,
4) 1uudpoBkie;
5) aHaoroBHIC.
1.2. [ludpoBsie cUCTEMBI CTPOATCS HAa 0a3e KOMIUIEKCA CPEICTB BBIYMCIUTEILHON TEXHHKH, OCHOB-
HBIMH 3JIEMEHTaMH KOTOPOTO SIBJISTFOTCSI:
1) OBM;
2) YCTpOWCTBa IEYaTH;
3) ycrpoiicTBa BBOA;
4) yCTpOWCTBO aHAIN3A;
5) ycTpoicTBa BBIBOJIA.
1.3. O606menHas cTpykrypHas cxema CAY MOXeT conepxaTh:
1) u3MepHTelbHOE YCTPOICTBO;
2) 3ajarolee yCTpoicTBo;
3) cpaBHHBaIOIIEE YCTPOHCTBO;
4) ympaBJsIOLICe YCTPOWCTRO;
5) Bo3MYyIIAMOIIEe YCTPOUCTBO.
1.4. OCHOBHBIC BUJIbI CUCTEM aBTOMATHYECKOTO YIPABJICHUS:
1) MexaHUYECKHE CHCTEMBI,
2) CHCTEMBI CTaOUIIH3ALINY;
3) mporpaMMHBIC CHCTEMBI,
4) creasiye CUCTEMBL;
5) sKcTpeMalibHbIC CHCTEMBI.
1.5. OcHOBHBIE CITOCOOBI pa3pabOTKH MOJICTICH:
1) aHANIUTHYCCKHU;
2) SKCIEPUMEHTAJIbHBIN;
3) mporpaMMHBIif;
4) aIrOpUTMHYECKHUH;
5) KOMOMHUPOBAHHBIN.
1.6. Bupl mepexoiHbIX MPOLIECCOB MO XapaKTepy U3MEHEHHs BO BPEMEHH:
1) amepuoaUYECKHii;
2) KoebaTe bHbIN 3aTyXAIOIIHUiA;
3) craTHYecKHii;
4) He3aTyxarouri KoieOaTeIbHBbIIH;
5) pacxoasimuiics KoaeOaTeabHbINI.
1.7. Bujpl BpeMEHHBIX XapaKTEPUCTHUK:
1) aneproanveckas;
2) mepexoHasi XapaKTepPUCTHKA;
3) yacToTHbIE;
4) uMITyIIbCHAsI IEPEX0/IHAsT XapaKTePUCTHKA,
5) KOJHYECTBEHHBIE.
1.8. Cratuueckuie 3BEHbS:
1) craTtudeckoe uaeaabHOE 3BEHO;
2) cTaTU4ecKoe 3BEHO MEePBOTo MOpPsIKa (aepruoIHIecKoe);
3) cratuueckoe kKosebareapHOe 3BeHO 11-ro mopsiaka;
4) craTndeckoe 3BeHO BTOPOro nopsaka (anepuoandeckoe I1-ro mopsaka);
5) cTaTuveckoe HHTETrPaIbHOE 3BEHO.
1.9. AnreGpanyeckre KpUTEPHUH YCTOMYUBOCTH:




1) xpurepmii Koxpena,

2) kputepuit Muxaiiiosa,

3) ammuTyaHO-(a3oBbIi kpuTepuii HalikBucTa;

4) kputepuii CTbIOICHTA;

5) kpurepwmii Payca.

1.10. beicTpoaeiicTBUE CUCTEMBI:

1) Bpems OT Hadaia mpolecca A0 MEePBOro MOMEHTA JOCTHIKCHUST YCTAHOBHUBIICTOCS 3HAYCHUS
yyCT;

2) BpeMsl OCTaHOBA;

3) Bpemst TOCTIIKEHHS TIEPBOIO MAKCUMYMa;

4) BpeMsi OT Ha4aja MEPEXOJHOro Mpolecca 10 MOMEHTa, KOTla OTKJIOHEHHE BBIXOIHOW BEJH-
YUHBI CTAHOBUTCSA OJIM3KUM K YCTAaHOBUBIIEMYCS 3HAUYEHUIO C 33JJaHHON TOYHOCTBIO €;

5) BpeMst OKUIAHUS.

Yacte I1. 3axanne ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA
2.1. InTerpaabHBIMKPUTEPHI KayeCcTBa:

o0

1, :J-[Y(t)_yo]z -dt;

2) Your = Yorex O) = Yy s
3) Ay(t)=y,-y();

4 Ut)=C, - [[y(2) - yo]-d.

2.2. Tlpumep muddhepeHIUPYOIEro 3BeHA:

1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;

2) HWHTETPUPYIOIIEE 3BEHO C 3ama3ibIBaHHEM;

3) wunpeanpHOeAUBGEPEHIUPYIONICE3BEHO;

4) cTaTHYECKOE 3BEHO MEPBOIo MOPSIKa (aepUOANIECKOE).
2.3. Hactpotiku I1 — perynstopa:

1) C = %{m Sin[—¢05(m, m)]—cos[—¢06(m,oo]} :

2) C = ;){m Sin[—¢06(m, m)]—cos[—¢05(m,oo]}

A (mo
c, :%{msin[—q)oﬁ(m,w )|(m* +1)};

3 Co= gy S Pm@) =]

4) C, =ﬁ{wsin[—¢oﬁ(m,m )](m* +1)}.

2.4. Cucrema sBISI€TCS MHBAPUAHTHOM 110 OTHOILIEHUIO K BO3MYILEHUIO:

1) ecnm mocne 3aBepIIeHHs NEPEXOJHOTO MpoIlecca, ONMPeesIeMOro HadyalbHBIMH YCIOBHUSIMH,
ynpasisieMasi BeIMUMHA U OIIMOKa CHUCTEMBI 3aBUCST OT 3TOTO BO3MYIICHHUS;

2) ecnd MoCie 3aBEepIICHHs MEPEXOTHOTO MPOIECcca, ONPEIeIIeMOTr0 HaYalbHBIMU YCIOBUSMH,
yIpaBisieMasi BeIMUMHA U OINOKA CUCTEMbI HE 3aBUCST OT 3TOTO BO3MYIIICHHUS;

3) ecnm mocie 3aBepLICHUs IEPEXOIHOTO MPOIIEecca, ONPENeIsIeMOro HadyallbHBIMU YCIOBHIMH,
ylpaBiisieMasi BeIMUMHA U OINOKa CHUCTEMbI paBHa BO3MYIIEHHIO;

4) ecnu Tocie 3aBEepLICHUS EPEXOIHOTO MPOIIecca, ONPEACIIeMOro Ha4albHBIMH YCIIOBUSIMH,
ylpaBiisieMasi BeIMUMHA U OINOKA CUCTEMbI OTCYTCTBYIOT;

5) ecim mocie 3aBepUICHHs NEPEXOIHOTO MPOIIEcca, ONMPEACNIEeMOro Ha9albHBIMH YCIIOBUSIMH,



yIpaBiisieMasi BeIMYMHA M OINOKA CHUCTEMbI paBHBI MEXKIY COOOH.
2.5. IlponiopuyoHanbHbINA 3aKOH PETYJIUPOBAHUS:

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

2) UM =C,-y(®):;
3) U(1)=C,-[y(t)=Y¥,1;
4) U(t)=C,-o(t).
2.6. PacyeT HacTpoeK MPOMBIIUIEHHBIX peryysiTopoB MmeTogoM PADX ocHOBaH Ha BBEJICHUHU:
1) creneHu pa3oOIICHHOCTH;
2) CTemeHu KoJieOaTeIbHOCTH;
3) cTeneHu yCTOHMYUBOCTH;
4) cTeneHu OTKIOHEHHUS.
2.7. TunoBble TUHAMUYECKHE 3BEHbS, OMMMChIBAEMbIE U PepeHIINATBHBIMI YpaBHEHUSAMH 1-T0, 2-T0
MOpsIKa WK NepelaTOuHON PyHKIINEH, Ha3bIBAIOTCS:
1) npocThiMu;
2) OOBIKHOBEHHBIMU;
3) ocobbIMH;
4) CI0XKHBIMH.
2.8. CiocoOHOCTB CHCTEMBI BO3BPAIIATHCS K COCTOSIHUIO YCTAHOBUBIIIETOCSI PABHOBECHS TTOCIIE CHATHS
BO3MYILIEHUSI, HAPYIIMBIIErO 3TO PaBHOBECHE, HA3BIBACTCSA:
1) UHEePIMOHHOCTHIO;
2) TOYHOCTBIO;
3) yCTOMYHBOCTBIO;
4) IPOYHOCTHIO.
2.9. Z-npeoOpa3zoBanue:

1) F(z):if(i)z-l;

1 . 2 .
2) C, =m{wsm[—¢05(m,m)](m +1)};

3) F*(p)=D{f ()};
4 10)=2c,f,6).
2.10. Pa3J10>K61;1=/IIe B psan Jlopana:
1) F(2) :i fi)z' =fO)+f@Qz +...+ F(K)z ™ +...;

2) c,y(i+n)+c ,yi+n-+...+c,y(i)=bu(i+m)+b, ,ui+m-1)+b u();
3) Z{Y(i—n)}=2"{Y(Z)+Zn:y(—r)zr};

§we YD B
U(z) C(2)

Kpurepun onenkn
[Ipu onieHKe pe3yabTaTOB BHIIOJHEHHS TECTOBBIX 33JIaHU B paMKax IUCHUIUIMHBI «OCHOBBI
TEOPHUH aBTOMATUYECKOTO YIIPABIECHUS» UCTIOIb3YeTCA peUTUHTOBast cuctemMa.CoriiacHO pedTHHTOBOM
CHCTEME OIICHKA Pe3yIbTaTOB TECTUPOBaHMS (HOPMUPYET TEKYIIHH peUTHHT R ™.
MaxkcuManpHOe 3HaueHHue oreHkn paBHO 10 6. TecT cumraeTcs MpOHACHHBIM, €CITU CTYICHT
MOJTy4YmJI 32 HETO He MeHee — 6 0. Kputepuu olieHku mpencraBieHsl B Ta0OI.



Kpurtepun oneHku

KoauuyecTBO 0a/1710B

UYacTs I. 3amanne ¢ BBIOOPOM HECKOJBKUX BEPHBIX OTBETOB 0-5
Yacts 1. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-5
HUTOT'O 0-10
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