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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUNICEHUSA KOMNEMEHYUIL C YKA3AHUEM IMAN06 YopMUupoeanus 6 npoyecce 0C60eHUs OUuc-
YUNJIUHDBL
Komnerenmus:
OIIK-3 Crioco6eH ncnosb30Bath (hyHIaMEeHTaNbHbIE 3HAHUA Ul pelieHHs 0a30BbIX 3a/1a4 YIPABICHUS B TEXHUUECKUX CUCTEMAX C LEJIbIO COBEPLICH-
CTBOBaHUS B MPO(HECCHOHAIBHON AEATEIHHOCTH
WHauKkaTophl JOCTHKEHUS KOMIIETCHLIUU:
OIIK-3.1 3naeT criocoObl 1 METO/BI pEIICHHs TUTIOBBIX 3aj1ay YIPABICHHUS B TEXHUYECKUX CUCTEMAX;

OIIK-3.2 YMmeeT npUMEHATh OJTYYCHHBIC 3HAHUS, YMEHUS M HAaBBIKH [T PELICHUS THIIOBBIX 3a/1a4 YIIPABJICHUS B TEXHUYECKUX CUCTEMaX,

OIIK-3.3 Biajeer HaBbIKaMU ONPEIEIEHUs U OLIEHKH BO3MOYKHOCTH ITPUMEHEHHSI METO/I0B PELIEHUS TUIIOBBIX.

Komnerenmus:

OIIK-4 Cnioco0GeH ocyIIecTBIATh OLEHKY 3(()EKTUBHOCTH CUCTEM YIIpaBJIEHUs, pa3paOOTaHHBIX HA OCHOBE MAaTEeMaTHUYECKUX METOJIOB 3ajlay yIpaB-
JICHUS] B TEXHUYECKUX CUCTEMAaxX

WMHauKaTophl JOCTHKEHUS KOMIIETEHLIUU:

OIIK-4.1 3naeT TUNIOBBIE KPUTEPUH OIICHKH 3()(EKTUBHOCTH MOIYYEHHBIX PE3YIbTATOB pa3pabOTKH CUCTEM YIIPABICHHUS;

OIIK-4.2 YMmeeT NpUMEHATh THIIOBbIE KPUTEPUU OLIEHKU 3(PPEKTUBHOCTH MOITYUEHHBIX PE3yJIbTaTOB pa3pabOTKH CUCTEM YIIPABICHMUS,

OIIK-4.3 Bnaneer HaBBIKAMHU OTIPEICIICHUS] KPUTEPUEB OLEHKHU 3()(PEKTHBHOCTH MOTYUEHHBIX PE3yIbTATOB Pa3pabOTKH CHCTEM yIPaBIICHUS.

OIIK-6 CriocobeH pa3pabaTbiBaTh W HUCIOJIb30BaTh AJITOPUTMBI U MPOrpaMMbl, COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH, METO/bI U CpPE/ICTBA
KOHTPOJISI, TUAaTHOCTUKYU M YIIPABIIEHUS, IPUTOJHBIE JJIs1 IPAKTHUECKOTr0 IPUMEHEHUs B cdepe cBoeil MpoecCHOHaNbHON AEITEIbHOCTU

OIIK-6.1 3HaeT OCHOBHI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, CPEJICTB KOHTPOJIS, TUATHOCTUKU M YIIPABICHHUS
OIIK-6.2 YMeeT aHaIn3upoBaTh BO3MOKHOCTH COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH, CPEJICTB KOHTPOJIS, IMATHOCTUKHU M YIIPABICHHS C
HENBI0 UX MPAKTUYECKOTO MIPUMEHEHUS
OIIK-6.3 Biiajeer HaBbIKAMHU MCIOJIb30BaHMS BBIOPAHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTHI, CPEJICTB KOHTPOJIS, TMATHOCTUKHU M YIIPABJICHUS
Huouxamopwut Imanwl hopmuposanusn 6 npoyecce 0C60EHUA OUCYUNTUHDBL
oocmuoicenun Jexuuu Ilpakmuueckue Jlabopamopnvie 3anamusn | Kypcoeoit npoekm | Haumenosanue ouenou-
KomnemeHyuu 3anamus, 1a00pamopHblii (paboma) 1020 cpedcmea
NPAKMUKym
OIIK-3.1, OIIK- Tema I- 8 He npedycmompenui Jlaé. paboma 1-8 Tema I- 8 IK3amen, mecmuposa-
4.1, OIIK-6.1 nue, 1ab. paboma
OIIK-3.2-3.3, - He npedycmompenui Jlaé. paboma 1-8 Tema I- 8 IK3amen, mecmuposa-
OIlK-4.2-4.3, nue, naéd. paboma
OIlK-6.2-6.3




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mo0yio)

JlabopaTopHBIi NPAKTHKYM (TeKYIUMii PeHTHHT)
bayn
JlaGopaTtopHnast pabota 4 cemectp 5 cemectp
Nel 12-18
Ne2 12-18
Ne3 12-18
Neq 12-18
Ne5 12-18
Ne6 12-16
Ne7 12-17
Ne8 12-17
TectupoBanue 0-10 0-10
NTOTI'O 60-100 36-60
JK3aMeHANMOHHBIN PeHTHUHT 24-40
KypcoBasi padota 60-100




Illkana ouenueanusn

Mudposoe | Boipaxkenue B | CiaoBecHoe Kpurepum o1ieHKkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpa:KeHHe oanax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 Otianuno | OnieHKa «OTJIMYHOY» BBICTABISICTCS CTYICHTY, €CIIU TEOPETUUYECKOE COAep-
(3auTeHo) |XaHHE Kypca OCBOCHO IMOJHOCTHIO, Oe3 Mpo0esioB; ucuepnbIBalole, mocie-
JIOBAaTEIbHO, YETKO W JIOTHYECKH CTPOWHO HM3JIaraeT MaTepual; cBOOOIHO
CIpaBIsieTCs] C 3a/JadaMy, BONPOCAMH W JPYTMMH BUIAMH TNPUMEHEHUS
3HaHI/II\/'I; HCIIOJIB3YET B OTBETC I[OHOHHHTGHBHBIP'I MaTcpuall BCC MpEeaAyCMOT-
pPEeHHBIE TPOTPaMMOIA 3a/TaHUS BEITIOTHEHBI, KAYECTBO X BBIITOIHEHHUS OIIe-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMAaJbHOMY; aHAIIM3UPYET IOTyIeH-
HBIC PE3YJbTAThI; MPOABIIACT CaMOCTOATCIBHOCTL IIPU BBIIIOJHCHUHM 3alad-
HUH OrneHka «3a4T€HO» BBICTABISIETCSl CTY-
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABISECTCS CTYACHTY, €CIIM TEOPETUYECKOe COIep-|IeHTY, €CIIM OTBETHI Ha BOIPOCHI IO Te-
(3auTeHO) |’KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAWMEBIE MPAKTUYECKHE KOMIIe-(MaM JIUCIUIUIMHBI  IOCIEIOBATENbHBI,
TEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPAMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKalOTCs He-
oOydeHus: yueOHbIe 3a/1aHUs BHITIOTHEHBI, KAY€CTBO MX BBIITOJIHEHUS JOCTA-|3HAYUTENFHBIE HEAOYETHl B OTBETE CTY-
TOYHO BBICOKOE. CTYIEHT TBEpPAO 3HAET MaTephal, TPAaMOTHO W IO CYIIe-|IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOS-
CTBY U3JIaract €ro, HE JOIMyCKasA CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha|TEIHLHOIO BbIBO/Ia, pCUCBbLIC OIINOKHU U Inp
BOIIPOC.
3 60 - 73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHO» BBICTABISETCS CTYICHTY, €CIIM TEOpETHUe-
PUTENBHO |CKOE COJiepXaHKe Kypca OCBOGHO YaCTHYHO, HO MPOOEINbl He HOCAT CYIIe-
(3a4TeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMON 3a-
IlaHI/Iﬁ BBITIOJTHCHO, HO B HUX HMCIOTCA OIHI/I6KI/I, IIpU OTBETC HA ITOCTABJICH-
HBI BOIIPOC CTYJIEHT JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIC
(dopMyIHPOBKH, HaOMIOAAIOTCS HApyIIEHHWS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B W3JI0)KEHUH ITPOTPAMMHOT0 MaTepraa.
2 Hwnxe 60 HeynosnerBo- |OnieHka «HEYTOBICTBOPUTEIEHO» BBICTABISIETCS CTYAEHTY, ecnu OoH He|OlleHKa «HE 3a4TeHO» BBICTABISETCS
PHUTENBHO  |3HACT 3HAYMTENIFHOW YacTW MPOrPaMMHOr0 MaTepHaia, JOIYCKaeT CyIle-|CTyIEHTY, €ClId CTyJISHT He 3HAET OCHOB-
(HeSa‘ITeHO) CTBCHHBIC 0HII/I6KI/I, HCYBEPCHHO, C OOJIBIIINMU 3aTPYAHCHUSAMU BBITIOJIHACT | HBIX MOHATHHA TEMBI JUCIUIIIIMHBI, HE OT-

MpaKTUYeCKue padoThl, HEOOXOJWMBbIE TPAKTHUECKHE KOMICTECHIIMH HE
c(hopMHPOBaHbI, OOJBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMoOi 00y4eHus
y4eOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIONHEHHS OI[CHEHO YHC-
JI0M 6aJIIoB, OJIM3KUM K MUHUMAJIEHOMY

B€YaCT HA JOIIOJIHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepucTHKA OIIeHOYHBIX CPeACTBA

Nen/m  |HaumenoBanue ore-|Kparkas xapaktepuctuka omeHodHoro|IIpencraBinenue
HOYHOTO CPEJICTBA  |CpEICTBa OILICHOYHOT'O CpEJI-
cTBa B (hOHJIE
1 [DOx3ameH CpenctBo, TO3BOJIAIONIEE  OICHUTH|KoMIuiekT sk3ame-
3HAHMSI, YMCHUS M BJIQJICHUS 00yYaro-|HAI[MOHHBIX OwJIe-
erocsl Mo y9eOHOW AUCITUTUIMHE. TOB
2 |3ammura Jsabopatop-|CpencTBo, IMO3BOJsAIONIEEe  OLEHUTH|Tembl J1abopaTop-
HOM pabOTHI YMCHHE U BIIaJIcCHUE OO0YYaroIerocs HbIX padorT.
M3JIaraTh CyTh ITOCTaBJICHHOHN 3aJiauw,
CaMOCTOSITCIPHO ~ NPUMEHSTh  CTaH-
JapTHBIC METOBI TIOCTABJICHHOM 3a/1a-
9l C MCMOJIb30BaHUEM HMEIOIICIHCS
7a0opaTOpHOM 0a3pl, MPOBOJNTH aHA-
JIM3 TIOJYYEHHOTO Pe3yJIbTaTta padoThI.
MoskeT BBIIOJIHATBCS B HHIUBUIY-
aJIbHOM TIOPSAKE WM TPYIIoW o0y-
YJaIONIUXCA.
3 |Tecr Cucrema cTaHAApTH3UPOBAHHBIX 3a-|MOHI  TECTOBBIX

JTaHUM, TI03BOJISIONIasE aBTOMATHU3UPO-
BaTh MPOLEAYPY H3MEPEHUS YpPOBHS
3HaHUN U yMEHUH o0ydJaromerocs.

3aJlaHui ISl TIpo-
BEJIEHUS UTOIOBO-
ro TEeCTUPOBAHUS
10 JUCLUILUINHE




MHNHOBLPHAYKHN POCCHUA

HmxHeKkaMCKUl XMMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)

benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS

BBICIIET0 00pa30BaHUs

«Ka3zaHCckuil HalMOHAJIBHBIN UCCIIEIOBATEIIbCKUI TEXHOJIOTHYECKUN YHUBEPCUTETY

Daxynomem UngopmayuonHuix mexnono2ut
Kagpeopa Unpopmauuonuwix cucmem u mexnonocuti

Hampasnenue noaroroku: 27.03.04 YmnpapiieHHE B TEXHUYECKUX CUCTEMAX

[Tpodwiib: CuCTeMBI U CpeACTBAa aBTOMATH3AIMH TEXHOJIOTHYECKUX TPOLIECCOB

3aB.kadeapoit

« »

YTBEPXJAIO
0O.B. Maryxuna

202_r.

3K3aMeHaHI/IOHHbIe BOITPOCHI
o aucuumirae Teopus aBTOMATHYSCKOTO YIIPABICHUS

1. O6H_[I/Ie IOHATHS 00 YHOpaBJICHUH U CUCTEMAX ABTOMATUYCCKOI'O YIIPABJICHUS.
2. Maremaruueckue MOACIHN 00BEKTOB U CUCTEM YHpaBJICHUA. MOIIGJII/I THIIA BXOJ — BBIXO/.

3. [IpeobpazoBanue Jlamnaca.

4. JIuneapuzauus ypaBHEHUs JUHAMUKY.

5. IlepenaTounas pyHKIUS.

6. JluHaMHuUyeCcKue 3BEHbS U UX XapaKTEPUCTUKHU.

7. OCHOBHBIE BUBI CUCTEM aBTOMAaTHYECKOTO YIIPaBJICHHUS.
8. Bpemennble (NepexoaHbIe) XapaKTePUCTUKH.

9. AmnnuTyHO-(a30BbIi kpuTepuil HalikBucra.
10.Kpwurepwmii ['ypBua.

11. ABTomMaTHuecKoe u ABTOMATU3HUPOBAHHOC YIIPABJICHUSA. OcHoBHbBIE MNPUHOUIIBI AaBTOMATHUYCCKOT'O

yTpaBJICHUSI.
12. Ananu3 yCTOHYMBOCTH.
13.Kpurepniit Muxaiinosa.

14. AnreGpandeckue KpUuTepuu yCcToMuuBOCTH. HeoOxonuMoe yciioBrue yCTOMUYUBOCTH.

15. Teopems! JIsmynosa A.M.

16.ITonsarue crpykrypHoii ycrounBocTH. ADX acrarndyeckux CAY.

17.YacToTHBIE OLIEHKH 3araca yCTOWYMBOCTH.

18.KopHeBbIe OLIEHKH 3amaca yCTOHUNBOCTH.

19.YacToTHBIE KpUTEPUN KaUeCTBa NMEPEXOTHBIX MTPOIECCOB.
20.MHTEeTpaNBbHBIE OIICHKH.

21. YacTOTHBIE XapaKTEPUCTUKH.

22.Meton PA®X. TN — perynsTop.

23.Metong PA®X. [1/1 — perynstop.

24 Metog PADX. I1 — perynsarop.

25. Metox PA®X. ITU]] — peryasTop.
26. Cratrueckoe uieaTbHOE 3BEHO (TMPOIOPIIMOHAIBHOE).

27.Teopust ”HBAPUAHTHOCTH U KOMOMHUPOBAHHOE yTIpaBIICHHE.

28. MHTerpupyrolee 3B€HO ¢ 3ana3pIBaHUEM.
29. UneanpHoe nuddepeHmupyromiee 3BeHO.
30. Juddepenmnupyroriee 3B€HO C 3aMa3bIBAHUEM.



31. Cratrdeckoe 3B€HO MIEPBOTO MOPsIKA (aepHOIUIECKOe).

32. Cratnueckoe 3BeHO BTOpOro nopsaka (anepuoandeckoe II-ro nopsuaka).
33. Crartuueckoe kojebarenbHoe 3BeHO [I-ro mopsika.

34. UneasibHOE MHTETpUPYIOLIEE 3BEHO (acCTaTUYECKOE, HEUTpaJIbHOE).
35.TunoBsie 3aKOHBI PETYJIUPOBAHUS.

36.1IponoproHanbHbIN 3aKOH PETYJIUPOBaHUS.

37. AnddepeHnunanbHbIil 3aKOH PETYJIUPOBAHMUS.

38.MHTerpanbpHblil 3aKOH PEryJIMPOBAHMUS.

39.MeTobl CHHTE3a CHCTEM aBTOMATUYECKOTO YIIPABICHHUS.
40.MeTo KOPHEBBIX TrOJ0TPadoB.

41.Metop He3aTyXaroNMX KoJieOaHUH.

42 Metop morapu(pMUIECKIX aMIUTHUTYIHBIX XapaKTePUCTHK.
43.PacmpeHHble YaCTOTHBIEC XapaKTEPUCTUKH.

44. CTpyKTYypHBIE CXEMBI.

45. Tloka3zaTenu KayecTBa MepexoqHbIX MPOIIECCOB.

Kpurepun ounenxkmn:MakcumanbHOe 3HAYEHHE SK3aMEHALIMOHHOTO pelTuHrapaBHo 40 Oai-
JaM, a MUHUMaJIbHOE - 24. B kauecTBe KpUTEpUEB BbIOPAHbI CIEAYIOIIKE!

Bompoc bann

DK3aMeHaImoHHbIN Borpoc Ne 1 7-11
TeOpeTHYecKas 4acTh (OnpeaeseHrs, O0IMne XapaKTEPUCTHUKH U T.11.) 3-4
BBIBOZ (hopmyt 3-4
NPaBJIbHOCTh KOHEYHOT'O PE3yJIbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc No 2 7-13
TeOpeTHYecKas 4acTh (OnpeaeseHrs, O0IMne XapaKTEPUCTHKH U T.I1.) 3-4
BBIBOZ (hopmyt 3-5
NPaBIbHOCTh KOHEYHOT'O PE3yJIbTaTa 1-4
[MpakTrueckoe 3a1anue (MIpaBIbHOCTh KOHEYHOTO PE3yJIbTaTa) 8-10
JononuurensHsiii Bonpoc Ne 1 1-3
JononuurensHbll Bonpoc Ne 2 1-3

NTOT'O 24-40




MMWHOBPHAYKHU POCCHUMN
HmxHeKkaMCKUl XMMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepabHOT0 rOCYIAPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBINA UCCIIEIOBATEIHCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem UngopmayuonHuix mexnonoui
Kagpeopa Unpopmauuonuwix cucmem u mexnonocuti

Hampasnenue noaroroku: 27.03.04 YmnpapiieHHE B TEXHUYECKUX CUCTEMAX
[Tpoduns: CrucTEMBI U CpECTBA ABTOMATU3ALNY TEXHOJIOTUYECKUX TPOLIECCOB

Y4eOHBIM JIaHOM 10 HampaBiieHuto noarotoBku 27.03.04 VYnpapieHue B TEXHUYCCKHX CH-
cTeMax Juisi OOydYaronMXcsl MPEayCMOTPEHO MPOBEACHUE JIAOOPATOPHBIX 3aHITUN TIO JAMCIUILINHE
«Teopust aBTOMATHYECKOTO YIIPABICHHSI.

JIabopatopHbie pabOThI TPOBOJIATCS B MOMEIIEHUH y4eOHO# nabopatopun «JlaGoparopus
TEOpUU aBTOMaTH4ecKoro yrpasienus 2096B» kadeaprsr 6e3 HCIonb30BaHMs CIIECIUAIBHOTO 000py-
JIOBaHUSI.

Llens npoBeneHus 1a00PAaTOPHBIX padbOT - MPAKTUIECKOE OCBOCHHE TEOPETHUECKUX TTOJIOXKE-
HUI JICKIIMOHHOTO MaTepualia, a TakKe BhIpabOTKa CTYJACHTAMH ONPEICICHHBIX YMEHHI U HABBIKOB
CaMOCTOSITEIILHOTO 3KCTICPUMEHTUPOBAHUS.

KomiuiekT 1a6opaTopHbix padot
1o aucuuiuimHe « Teopust aBTOMaTHYECKOTO YIIPABJICHUS

JlabGopaTopHasi padora Nel
BpeMeHHbIE M YACTOTHbIE XaPAKTEPUCTHKH JIMHEIHBIX CHCTEM ABTOMATHYECKOT0 YIIPaBJIeHUs
Heanb padorbi:O3HaKOMIIEHHE C JUHAMUYECKMMHU U YACTOTHBIMH XapaKTEPUCTHUKAMU CHCTEM
aBroMatuyeckoro ynpasieHus (CAY) u nojrydeHre HaBBIKOB UCCIIEIOBAHMS JIMHEUHBIX CUCTEM.
ITocTanoBka 3a1aYM:B KauecTBE OOBEKTa MCCIEAOBAaHUS BHICTYNAIOT JIMHEHHBIC AMHAMMYE-
CKHE CHCTEMBI YIIPaBJICHUS C OJHUM BXOJOM U OJHUM BbIXOJ0M. [Ipu 3TOM MoOzens OJTHOMEpHOM
CAY 3ajiaHa B BUJE KOMILUIEKCHOH MepeaaToyHoi (yHKIUH, 3alMCAHHON KaK OTHOIIEHHE MOJIHHO-
MOB

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

W(s)=—"— .
a,s +..+aq,S+4q,

Heobxonumo:

1) ompenenuTh MOMIOCH U HYJIH NEPeIaTOYHON (YHKIIUH;

2) 3anucats auddepeHnnaibHoe ypaBHeHHE, onpeaeistomiee GyHkiponupoBanue CAY;

3) moctpouTh rpaduKK NEPeXoIHOI U UMITYILCHOM mepexoanon Gpyunkuuu: h(t), w(t);

4) OCTPOUTD JIoTapu(PMHUYECKUE YACTOTHBIE XapaKTepUCTHKH L(m);

5) mocrpouts yactoTHbIi rogorpad Haiiksucra W(i).

IHopsiaok BhINOIHEHHS 1200PATOPHOI PadOTHI

1) W3y4HTh TEOPETHUECKHE CBEICHUS;

2) 3amyctuth cuctemy MATLAB;

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

4) cocraButh auddhepeHimansHoe ypaBHeHne, onpeaensioiee pyukunonuposanue CAY;

5) ompeaenuTh MOJIOCA NMEPENATOYHON (YHKIIUH C HCIIOIb30BaHHEM KOMaHIbI Pole;

6) ompeaeauTh HYJU MEPEAATOYHON (YHKIUH C UCIIOIb30BAHHMEM KOMaHIbI ZEI0;

7) wucnons3ys LTI-viewer, niau cooTBeTcTBYyIOIME KOMaH bl (Tabmn.1.1) momyynts quHaAMHYe-
CKHE XapaKTePUCTUKU — TepexoHyto ¢yHkuuto h(t), ummynbcHo-nepexoaHyro Gynkuuo W(t) u Ja-
CTOTHBIE XapaKTepPUCTUKHU — Auarpammy bone, yactoTHslit ronorpad HaiikBucra;



8) ToMyYuTh NpeICTaBICHUE UCXOMHON QYHKIIMU B BUJIC IPOU3BEICHMUS TUIIOBBIX 3BCHBCB,;
9) OTBETUTH Ha KOHTPOJIHHBIC BOIIPOCHI;

10) odpopmuts OTUET;

11) cmath OTYET MPENOAABATENIO U 3alIUTUTH padoTy.

JlabopaTopnasi pabora Ne2
HccienoBanue TMHAMHUYECKHX XaPAKTEPUCTUK TUIOBBIX TUHAMHYECKHX 3BeHbEB

Hesas padorsl: [lonydyeHne BpeMEHHBIX U YaCTOTHBIX XapaKTEPUCTHKH THIIOBBIX AMHAMUYE-
CKUX 3BEHBEB;U3YUYCHUE BIUSIHUS U3MEHEHHS MapaMeTpoB NepeaaTOuHbIX (PyHKIMUNA HAa BUJ ATHX Xa-
PaKTEPUCTHUK.

ITocTanoBka 3aauM: B KauecTBe OOBEKTAa HCCIENOBAHUS BHICTYNAIOT THIIOBBIE JAMHAMUYE-
CKHUE 3BEHbS:

1) mo3unroHHbIE (aepUOIUIECKOE, KOJIeOATEIHHOE);

2) uHTErpUpyIoLMe (MAeaIbHOE, C 3al1a3/IbIBAHUEM, U30POMHOE);

3) mudbdepenuupyronue (MaeaaIbHOE, C 3aNa3IbIBAHUEM).

Heobxonumo:

1) mony4uTh nepeaaToYHbie (PYHKIUH UCCICTYyEMbIX 3BEHBCB;

2) OIpeNeNUTh MEPEXOHbIC XapaKTEPUCTHKH UCCIICyEMbIX 3BCHBCB;

3) ompenenuTh UMIYJIbCHBIC IEPEXOIHBIC XapaKTEPUCTHKH,

4) ompenenuTs JIorapuGMUIECKUe ePEX0TIHbIC XapaKTEPUCTUKH;

5) omnpenenuTh aMIUTUTYAHO-(Da30BbIe XapAKTEPUCTUKH UCCIICYEMbIX 3BEHBEB;

6) mpou3BeCTH aHANIW3 BIMSHUS HA BPEMEHHBIC M YaCTOTHBIC XapPAKTEPUCTUKU BEJINYMHBI KO-
s dunmenTa ycuaeHus U MOCTOSHHBIX BPEMEHH.

ITopsinok BbINOJIHEeHHS J1a00PaTOPHOIl padoThI

Jl1s BBIMOTHEHUS J1a00opaTOPHOM pabOThl UCHONB3YeTCs MaKeT nmpukiIaaHbix nporpamm (I1I1IT)
ControlSystemToolbox, npeIHa3HAYCHHBIH JUTs paboThI c LTI-monensmu
(LinearTimelnvariantModels) cuctem ynpaBieHus.

PaboTa BBITIONHSIETCS B CIIEIYOIIEH ITOCIIeI0BATEIbHOCTH:

1) U3y4uTh TEOPETUUECKUE CBEICHUS,

2) 3anyctuTh cucteMmy MATLAB;

3) mony4uTh nepenaroyHbie QYHKIMU alepUOINICCKIX 3BEHBEB C Pa3IMYHBIMU KOd(duUIreH-
TaMH YCHJICHHS B COOTBETCTBUH C 33JJaHHBIM BapHAHTOM;

4) ompenenuTh BPEMEHHBIC U YACTOTHBIC XapaKTEPHCTHKU alepUOMYECKOr0 3BEHA, CIEaB
aHaJIN3 BIMUAHUA KOO (UILIMEHTa YCUIICHNUS;

5) mony4uTh nepeaaToYHbie PYHKIUH allepHOJHYCCKUX 3BEHBEB C PA3IMYHBIMU OCTOSIHHBIMU
BPEMEHU B COOTBETCTBUU C 3aJIaHHBIM BapHAHTOM,;

6) ompenenuTh BPEMEHHBIC M YACTOTHBIC XapaKTEPUCTUKH arepHUOANYECKOTO 3BEHA, CJICNaB
aHaJIN3 BIIMSHUS BEIMYUHBI TIOCTOSTHHOM BPEMEHU;

7) MONYYHTh TIepeaaTouHble QYHKIIMN ¥ JUHAMHYCCKHE XapaKTePUCTHKH JUTS KOJIeOaTeIbHOTO,
MHTETPUPYIOLUINX U TUPPEpEeHINPYIONIUX 3BEHBEB.

JlabopaTopuasi paboTa Ne3
HcciaenoBanue JIHHEHHBIX CHCTEM PeryJMpoOBaHus

Heanb padorbl: YCTaHOBIEHHE 3aBUCUMOCTEM MEXAY YACTOTHBIMHU XapaKTEPUCTUKAMH pa3o-
MKHYTOH CHCTEMBI, KOTOPbIE MOTYT OBITh IOJIy4€HbI KaK dKCIIEPUMEHTAIBHO, TaK U aHAIUTUYECKH, U
MOBE/ICHUEM CHUCTEMBI B 3aMKHYTOM COCTOSIHUU.

ITocTanoBKa 3aAa4M: UCXOJAHBIMH JTAHHBIMU JIJIS1 pacyeTa CUCTEMbI HA YCTOMUMUBOCTD SIBJISIFOT-
€A XapaKTEPUCTUUECKOE YpPaBHEHHUE 3aMKHYTOW cUCTeMBbI, Win ADPX pazoMKHYTOW CHUCTEMbI, KOTO-
pble MOTYT OBITh MOJTY4Y€HBI SKCIEPUMEHTATBHO MM aHAIUTHYECKH.

HeoOxoaumo:

1) moctpouts rogorpad HaikBrcra it pa30MKHYTOH CHCTEMBI,

2) 10 BUY MOJIyYCHHOW KPUBOW OIEHUTh YCTOMYMBOCTh CUCTEMBI B 3aAMKHYTOM COCTOSTHHH;



3) moaTBEpAUTH TONTYYCHHBIH BBIBOJ 00 YCTOWYMBOCTH 3aMKHYTOH CHCTEMBbI, TOCTPOHB JIJIsI
Hee rpauKy IepexoIHbIX MPOLIECCOB.

IHopsinok BHINOJHEHHS JJA00PATOPHOM padoThI

Jis BEIOTHEHUsT T1a00paTOPHOI pabOThI HCIIONB3YETCs MAKET MPHUKIAAHbIX nporpamm (TTITIT)
ControlSystemToolbox, npeJHa3HaYCHHBIH INIT: paboThI c LTI-monensiMmu
(LinearTimelnvariantModels) cuctem ynpaBieHusl.

Pabora BbINOIHSAETCS B CIAEAYIOUICH MOCIEeI0BATEIbHOCTH:

1) U3yYUTh TEOPETHYCCKUE CBEICHMUS,

2) 3anyctuth cucteMmy MATLAB;

3) 3ammcarh nepeAaToYHyr0 (YHKIUIO anepuoJIUYecKOro 3BeHa B COOTBETCTBUH C 3aJIaHHBIM
BAPUAHTOM;

4) onpenenuth yactotHbie xapakTepuctuku ADX, JIAUX, JIOUX aneprnoauueckoro 3BeHa;

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

6) ompenenuth yacToTHBIC XapakTepucTHku ADX, TAUX, JIGUX koaebaTeIbHOrO 3BEHA;

7) omnpeneNuTh YaCTOTHBIC XapaKTEPUCTUKHU MOCIICI0BATEIBHO COCAUHEHHBIX allePHOANYCCKO-
r'0 U K0JIe0aTeIbHOTO 3BEHbEB;

8) ucnonb3ys kpurepuit HaiikBucra, cocTaBUTh MPOTHO3 Ha TIOBEICHHE CUCTEMBI B 3aMKHYTOM
coctosiauu; ecii ADX pasoMKHYTON CUCTEMBbI OXBaThiBaeT TOUKY (-1; 10), TO H3MEHEHHEM MapamMeT-
POB OOUTHCSA yCTOMYMUBOCTH CUCTEMBI B 3aMKHYTOM COCTOSIHUY;

9) ompenenuTh YACTOTY Cpe3a M¢ U 3aac YCTOHYUBOCTH 10 ¢ase;

10) mis oTpHLIATENBHON €MHUYHOW OOPATHOM CBSI3M ONPEICIUTh MOBEJACHUE CUCTEMBI B 3a-
MKHYTOM COCTOSIHUH;

11) u3MeHEeHHEM MMapaMeTpPOB allepUOANIECKOr0 U KOJIe0aTeIbHOIO 3BEHBEB, JOOUTHCS, YTOOBI
A®X pa3oMKHYTOW CHCTEMbI OXBaTblBaja TOYKY C KoopauHartamu -1, i0, 9YTO COOTBETCTBYET He-
YCTOMYMBOM CUCTEME B 3aMKHYTOM COCTOSIHUU;

12) onpenenuTh 4acTOTY cpe3a ¢ U (a30BbIiA CABUT IJIS1 HEYCTONYNBOU CHCTEMBI.

JlabopaTopnasi paGora Ne4
Ananu3 u cuHte3 CAY MeT0/10M KOpHEBOTro rogorpadga

Leas padotsl: [Ipoananu3upoBaTh MOBEAEHUE 3aMKHYTOM CUCTEMBI B 3aBUCUMOCTH OT pacrio-
JIO)KEHUSI €€ KOpHEHl Ha KOpHEBOM rojorpade u BbIOpaThb ONTHUMAJIbHBIM KOI()PUIMEHT yCHUIICHUS
IPONOPLHUOHATIBHOTO PEryJIATOpa.

IocranoBka 3agaum. /{aHa mMozenb pa30MKHYTOM CHCTEMBI, 3alIMCAHHAS B BUJI€ OTHOILLICHUS
NPOU3BEACHUHN TUIIOBBIX 3BEHBEB..

Heobxonumo:

1) mocTpouTh KOpHEBOIi rogorpad;

2) mony4uTh KO3()(GUIMEHT YCUICHUS, IPU KOTOPOM CHCTEMa HAaXOJMTCS HA TPAHHUIE YCTOM-
YUBOCTH;

3) BBIYUCIUTH YaCTOTY ®'P, IPH KOTOPOH B CUCTEME BO3HHKAIOT HE3aTYXAIOIIHNE KOJICOaHNs;

4) HaHECTH Ha BETBH KOPHEBOTO rojorpada 3HaYCHHs IOJIOCOB 3aMKHYTOH CHCTEMBI, COOT-
BercTBytommue 0.5K u 0.25K*;

5) npuBectu Beipaxkenus s Ws(p) B Buie MpOU3BEICHNS TUIIOBBIX 3BEHBEB.

IHopsiaok BhINOIHEHHS 1200PATOPHOI PadOTHI

JUiss  BBIMOJNHEHUS J1a00paTopHOM pabOTHl HMCMHONB3YETCs MaKeT NPHUKIAJHBIX MPOrpaMm
ControlSystemToolbox cucremsr MatLab.

Paborta BbIOIHSIETCS B CIEYIOIIEH TOCIIEA0BATEIbHOCTH:

1) U3yYuTh TEOPETHUYCCKUE CBEICHMUS,

2) 3amyctuth cucremy MATLAB,;

3) co3aaTh OOBEKT B COOTBETCTBUH C 3a/IaHHEM;

4) OCTpOUTH KOPHEBOI1 rojtorpad;



5) BBIOpaTh HAa KOPHEBOM Tojgorpade HECKOJIbKO TOYEK, COOTBETCTBYIOIIMX HEYCTOWYMBOM CH-
CTEME, YCTOMYMBOU CUCTEME M CUCTEME, HAXOAIIEHCS HA IPAHULIE YCTOMYMBOCTH, ONPEIEIUTh CO-
OTBETCTBYIOIIME 3HAUeHUs KodhPunmenta K;

6) mas pa3nuyHbIX KO3(DDUIIMEHTOB YCHIICHHS MOCTPOUTH JIOrapu(pMHUUYCCKHE YaCTOTHBIC Xa-
PaKTEPUCTUKH U ONPEAENUTH 3amac 1o (¢aze u aMIUIUTY/IE;

7) omnpeneNuTh MEPEXOAHYI0 XapaKTePUCTUKY 3aMKHYTOH CHCTEMBI JUIsS Pa3IMYHBIX KOIPPH-
[UEHTOB YCHUJICHUS;

8) cBsi3aTh 3ammachkl yCTOMYMBOCTH ¢ KAYECTBOM MIEPEXOHOTO MPOIIecca U CIEIaTh BbIBOJIbI;

9) 0hopMHUTH OTYET M 3aIIMTUTH JAOOPATOPHYIO PAbOTY.

JlabGoparopHasi padora NeS
Pacyer koMOMHMPOBaHHOI cCTEMbl ABTOMATHYECKOI0 YIIPABJICHUS

Leab padoThI: HAayuyUThCS pPAcCUMTHIBATH KOMOWHUPOBAHHBIE CHUCTEMbI ABTOMAaTHYECKOTO
yIpaBIEHUS.

ITocTanoBKa 3axa4yu. YIOBIETBOPUTEIIBHOE KAYE€CTBO PEryJMPOBaHMs B MPOCTEHINEeH oHO-
KOHTYPHOM CHUCTEME C UCIOJIb30BAaHUEM CTAHJAPTHBIX 3aKOHOB PErYJIMPOBAHUS MOYKHO 00ECIIEUUTH
JMIIb TpU OJaronpusATHBIX AMHAMUYECKUX XapaKTepucTHkax o0bekTa. OpHaKo OOJIBLIIMHCTBY IPO-
MBIIUICHHBIX OOBEKTOB XUMHUYECKOW TEXHOJOTMH CBOMCTBEHHBI 3HAYMTEIBHOE YHCTOE 3ama3/bIBa-
HUe U 0OoJbIlNe OCTOSHHBIE BpeMeHH. B Takux ciryyasx Jake npu ONTUMAJIbHBIX HACTPOMKaX pery-
JATOpOB OJHOKOHTYpHbIE ACP Xxapakrepu3yroTcst O0NbIIMMU JUHAMUYECKUMH OLIMOKaMH, HU3KOMN
YaCTOTOM PeryJupoBaHUs U JUIUTEIbHBIMU NEPEXOAHBIMU MIPOLIECCAMM.

Heobxonumo:

1) nepeiiT 0T 01HOKOHTYpHOH ACP K KOMOMHHPOBAHHO CHCTEME C JOMOIHUTEIBHBIM KOP-
PEKTUPYIOIUM UMILYJIBCOM;

2) MPOBECTHU pacyeT HACTPOCK PEerysiTopa;

3) moyyuuTh NepenaTouHy0 QYHKIUIO TUHAMHYSCKOTO KOMIICHCATOpa.

IHopsiiok BHINOJHEHHS JJA00PATOPHOM padoThI

1) paccuuTaTh HACTPOUKHU PETYJISATOPA U ONPEICTUTh pab0UyI0 YaCTOTY B OJIHOKOHTYPHOM CH-
CTEME PETYIMPOBAaHMS;

2) BBIBECTH MEPEAATOYHYIO (DYHKIIMIO HICATbHOTO KOMIIEHCATOPA U3 YCIIOBHS MHBAPHAHTHO-
CTH UM aHAJIU3 €70 PEaIn3yEMOCTH;

3) BBIOpaTh pealbHbIil KOMIIEHCATOP U OMPEACTHUTh €r0 MapaMeTPhl U3 YCIOBHUS MPUOIMKEH-
HOW MHBapUaHTHOCTHU B HanOoJee CyIIeCTBEHHOM JIJIsl CHCTEMBI TMana3oHe YacToT;

4) TOCTPOUTPH NIEPEXO/IHBIC MPOIIECCHI B OMHOKOHTYpHOI ACP U B crcTeMe ¢ TOTOTHUTEITBHBIM
MMITYJIECOM I10 BO3MYILEHUIO;

5) cpaBHHUTH MMOJYYCHHBIC TEPEXOAHBIC MTPOIECCHI MEXTY COOOIA.

JlabopaTopHasi padoTa Ne6
Pacyer KacKaJgHBIX CHCTEM AaBTOMATHYECKOT0 PeryJupoOBaHUs

Hean padoTbl: HaydUTHCS paccCUMTHIBaTh KackaaHble ACP 10 HW3BECTHBIM MEpPEAaTOYHBIM
(byHKIMAM 00BEKTA.

ITocTanoBka 3aga4yu: KacKaJHble CUCTEMbI IPUMEHSIOT ISl aBTOMaTU3alMi 00BEKTOB, 00J1a-
JAIONUX OONBIIOH HMHEPIMOHHOCTBIO IO KaHATy peryIMpOBaHHs, eclu MoxkHO BBOGpath menee
MHEPLHUOHHYIO 10 OTHOIIECHHUIO 10 OTHOIIEHHIO K HauOoJiee OMACHBIM BO3MYILIEHUSAM IMPOMEXKYTOU-
HYI0 KOOPAMHATY U UCIIOJIb30BaTh JJIs HEE TO )K€ PETYJIHPYIOIIEe BO3AEHCTBHUE, YTO U 111 OCHOBHOTO
BBIXOJa 00BEKTA.

Heo6xoauMo orpenennTh HaCTPOWKM OCHOBHOTO M BCIIOMOTAaTEIbHOTIO PEryJsTOPOB MpH 3a-
JAHHBIX TMHAMUYECKUX XapaKTepUCTUKaX 00bEKTa 10 OCHOBHOMY U BCIIOMOTaTeIbHOMY KaHalaM.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoTHI

1) paccuuTath TPUOIMKEHHBIE HACTPOWKH OCHOBHOTO IIM-perymsTopa, HCIONB3ys Tmepea-
TOYHYIO (DYHKIUIO DKBUBAJIEHTHOTO 00BEKTA;



2) paccunMTaTh NPUOIMIKEHHBIE HACTPOWKHU BcrioMorarenbHoro I1-peryinsitopa, UCmonb3ys me-
penaTovYHyI0 (PYHKIHIO SKBUBAIEHTHOTO O0BEKTA;

3) YyTOYHHTh HACTPOWKH OCHOBHOTO M BCHOMOTaTEIbHOIO PEryJISATOPOB, UCIOJB3Ys Iepena-
TOYHBIC (PYHKIIMH SKBHUBAJICHTHBIX O0OBEKTOB;

4) mocTpouTh rpauKu MEPEeXOJHBIX IMPOLECCOB BCIIOMOIATEIbHOW KOOPIAMHATHI (OCHOBHOM
PETYJIATOP OTKJIKOYEH), OCHOBHOW KOOpAUHATHI B 0OJHOKOHTYpHOU ACP u B kackaanoi ACP.

JlaGopaTopHas padora Ne/
IIpoekTHpOBaHMe PeryJasToOpa 1Jisl JUHEHHOH CHCTEMBbI
Ileap padoTbl: OCBOEHUE METO/I0B IPOCKTUPOBAHUS PETYNIATOPA sl OJHOMEPHOW JIMHEHHOU
HEMPEPBIBHOW CUCTEMBI ¢ ToMoIIbt0 cpenbl MATLAB.
IHocTanoBKa 3a1a4M: HAYYUTHCS CTPOUTH MOJEIN COCAMHEHUN JINHENHBIX 3BEHBEB; HAYUUTh-
s ucronb30BaTh MOy b SISOTool niist mpoeKTHPOBaHMS TPOCTEUIITUX PETYJIATOPOB.
IopsiioK BbINOJIHEHHS J1a00PATOPHOIi padoThI

9Tan BLINOJHEHUS 3aaHusA KomaHabl MATLAB

1. Beequte mepeaTouHyro (QYHKIHIO MOJEIU OOBEKTa

P(s)= —~ kak obbexr tf. P=tf (K, [Ts10])

s(Tgs+1)

2. BBCI{I/ITC NnepeaaToO4YHyY O q)YHKIII/IIO HHTCTPHUPYIOLICTO 3BCHA
1 =

Ry - RO = tf( 1, [TR 0] )

TRS

3. Ioctpoiite nepemarounyo (QyHKIHIO TPUBOAA, 3aMKHYB

. . . R = feedback (RO, 1)
MHTETrpaTop €IMHUYHON OTPULIATEIbHON 00pAaTHOM CBS3bIO.

4. Tloctpoiite nepenatounyro (YHKIUIO I[OCIEI0BATEIHLHOTO

G=P*R
COEIMHEHUS] 00BEKTA C IPUBOJIOM.

5. IloctpoiiTe mepexoaHy0 XapaKTEPUCTHKY JUIS TOTy4YECHHOM
MOJICTI M CKOIMPYHTE e¢ B oT4eT yepe3 Oydep oomena. O0b-
SICHHUTE, ToYeMy (YHKIUS OECKOHEYHO BO3PACTAaET M CTPEMUT- step (G)
cs K npsiMoi. KakoB koo puuueHT HakiIoHa 3ToH npsMoit? 3a-
KPOHTE OKHO C rpaMKOM.

6. IlocTpoiiTe mepenaTOYHy0 (QYHKIUIO H3MEPUTEIHLHOTO
H=tf(1,[Tocl])

ycTporicTa H(s) =

Toes+1°
7. ToctpoiiTe mepenaTovyHyr0 (GyHKIUIO Pa30OMKHYTOTO KOH- L=G*H
Typa.
8. Iocrpoiite JIADYX pa3oMKHYTOH CHCTEMBI. bode (L)

) Figure No. 1

ITKM - Characteristics — Stability
(Minimum Crossing)

9. OrMerpTe TOUKH, ompenensmomue nepecedenne JIAUX c
npamoii 0 ab u nepeceyenne JIOUX ¢ npsmoit -180°,

10.  Ompenenwure, SIBISETCS U 3aMKHYTas CHCTEMa yCTOM-
yuBoit? KakoBbl 3amacel ycroiunBocTd 1o ammuturyne (Gain-
margin) u dase (Phasemargin)? Kakoii perynsatop HesBHO HC- -
noJsib3yercss B 3ToM ciydae? Ckonupyiite rpadpuk JIAOUYX B
OTYET.

JIKM Ha MeTKax-KpyKKax

) Figure Mo. 1

ITKM — Characteristics —
Peak Response

11. Haiigute wMakcuManbHbI KOA(D(UIMEHT yCHIIEHUS
pPa3sOMKHYTOM cucTeMbl. OOBSCHUTE ATOT pe3yJIbTar.

12.  3akpoiite okHO ¢ JIA®UX wu 3amycTtuTe MOIYJb sisotool
SISOTool.

13.  Hwmmoptupyiite nepenatounyr ¢yHkiuio G Kak Mo-

nenb oobekta (Plant) u H xak monenp naturika (Sensor). biaoku File - Import




9Tan BLINOJHEHUS 3aJJaHuA

Komananl MATLAB

F (mpendunstp) m C (perynstop) ocraBpTe 0€3 W3MEHEHUU
(paBHBIMH 1).

14, Orxirounte M300pakeHHE KOpHEBOro rojporpada Tak,
9TOOBI B OKHE OCTaJIach ToJIbKO JIADYX.

) 5150 Design Tool

View — Root Locus (OTKIH04HTB)

15. s toro, 4ToObI cpa3y BUAETh H3MEHEHUS MIEPEXO0THBIX
nporieccoB, 3anycrtute LTIViewer u3 BepxHEro MeHIO OKHa
SISOTool. Pacmonoxkute aBa OKHA PSIIOM, YTOOBI OHU HE IIe-
PEKpPBIBAIM IPYT JIPYTa.

Analysis —
Response to Step Command

16.  OcraBbTe TOJNBKO TIpadUK MEPEXOJHOrO Mpolecca Ha
BBIXO/I€, OTKJIFOYMB BBIBOJI CUTHAJIA YIIPABICHUS.

) LTI Yiewer

[TKM — Systems —
Closed loop r to u

17.  Omnpenenute nepeperyiupoBaHie O U BpeMs Mepexo-
Horo npouecca T, . Ckonupyiite rpaduk B OTYET.

) LTI Yiewer

[TKM — Characteristics —
e Peak Response
e Settling Time

18.  Ilepeiimure B okHo SISOTool. Onpenenute ko3¢ duiu-
€HT YCWIEHHUS, NPU KOTOPOM IMEpPEpEryJupoBaHUE MPUMEPHO
paBHO 10%. Kak m3meHunoch BpeMs mepexoqHOro rnpoiecca?
KakoBbl 3amackl ycroiunBocTH B 3TOM ciyyae? Ckomnupyiirte
rpaduK B OTYET.

-} SIS0 Design Tool

neperackuBanue Mbiibo JIAUX,
penakTupoBanue B moie Cur-
rentCompensator

19.  Ilepeiinute B oKkHO cpeasl MATLAB 1 BBEOUTE Nepea-
TOYHYI0 (YHKIHUIO HIPONOPLUOHATBHO-AU(D(EpPEHIUATBEHOTO
Tgs

(ITI) perynsitopa Cpq(s) =1+——>

Tys+1°

rae T, =1cek, T, — HOCTOSHHAs BpEMEHH O0OBEKTa.

Cpd =1 +tf ([Ts 0], [Tv1])

20.  Tlepeiinute B okno SISOTool. UmnopTupyiite perys-
top Cpd kak 6a30Byr0 Mojienb st 6yoka C.

) 5150 Design Tool

File — Import, Cpd -> C

21.  Omnpexnenute JOMOJHUTEIbHBIN KO3(dumeHT ycume-
HUS, P KOTOPOM IepeperyinpoBanue npuMepHo pasHo 10%.
Haiinute Bpems nmepexoJHOro mpolecca M 3amnachl yCTOMYMBO-
cti. CpaBHure nponopunoHanbHbiii u I1J[-perynstopsl. Cko-
nUpy#Te B OTYET rpadUK MEepexoJHOro Mpolecca.

) 5150 Design Tool

nepeTackuBanue Mulbio JIAUX,
PEAaKTUPOBAHUC B I10JIC Cur-
rentCompensator

22.  Ompepnenute AOMOJHUTEIBHBIA KOIPQOUIIUEHT YCHIe-
HUS, IPU KOTOPOM BpeMsi MEePEeXOJHOr0 MpoIecca MUHUMANb-
HOo. CkonmpyiTe B OTUET rpaduK MepexoaHOTO MpoIecca.

-} SIS0 Design Tool
neperackMBanue Mpibo JIAUX,
penakTupoBanue B moyie Cur-
rentCompensator

23.  Tloctpoiite mepenarounyro (QyHKLIHUIO MOJYYEHHOM 3a-
MKHYTOW CHCTEMBI.

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

24.  TloctpoiiTe MUHUMANBHYIO pealu3aliio NepeaaToyHon
bynakum W.

W = minreal(W)

25.  OmpepaenuTe MONOCA MEPEIATOUYHON (PYHKIIMH 3aMKHY-
TOH cucteMbl. UTO 03Ha4yaeT OJM30CTh HEKOTOPHIX MOJTIOCOB K
MHUMOU ocu? BepHo nu, 4TO B 3TOM citydae OyJeT Malblii 3a-
1ac YCTOMYMBOCTH?

pole (W)

26.  Haiinute KOX(QQHUIMEHT yCUJICHUS CHCTEMBI B YCTaHO-
BuBLIeMcsl pexume. OObsicHuTe pesyibTar. EcTh nu y Takoit
CHCTEMBI CTaTh4ecKas OIIMOKa MPU OTCIEKUBAHUN TTOCTOSIHHO-
ro curxaa?

dcgain (W)

27.  TloctpoiiTe MUHUMANBHYIO pealu3aliio NepeaaToyHon
GYHKIIMM 3aMKHYTOM CHCTEMBI OT BXOJa K CHUTHAJIy yIpaBJie-

Wu = minreal(C/ (1 + C*G*H))




JTan BLINOJTHEHHUS 3a1aHUA Komananl MATLAB

HUSA (BBIXOJy PETyJIATOpa).

28.  IlocrpoiiTe M3MEHEHNE CUTHANA YIPABICHHUS TPU €IH-
HUYHOM CTYIIEHYaTOM BXOJJHOM CHUTHAJIC M CKONIUpPYyHTe Tpaduk
B oTueT. OOBSICHUTE, IOYEMY CHTHAJI YIPABJICHUS CTPEMUTCS K
HYJIIO.

step (Wu)

JlaGopaTopHas padora Ne8

OnpeneseHue HACTPOEK PeryJasiTopa MeTOA0M PACIIMPEHHbIX YACTOTHBIX XapaKTePUCTHK

Henab paldoTbl: HaydyuTCs PACCUUTHIBATH HACTPOCUYHBIE MApPaMETPhl PETYISATOPOB METOIOM
pacIIMPEHHbBIX YaCTOTHBIX XapaKTEPUCTHUK.

ITocTanoBka 3aga4m: B KauecTBE 00BEKTA UCCIIEIOBAHUS BBICTYIIaeT OOBEKT yIpaBiIeHUs, KO-
TOPBII ONUCHIBAETCS AIEPUOAMUECKUM 3BEHOM IIEPBOI0 NOPSAKA C 3a11a3/{bIBAHUEM.

Heo0xoxnmo:
1) paccunTarh paclIupeHHbIE YaCTOTHBIE XapaKTEPUCTUKU OOBEKTA JUIs 3a/laHHOM CcTeneHu KoJeda-
TEJIBbHOCTH Mm;
2) onpenenuTh HacTpoeuHbli napamerp I1 — perynsropa;
3) paccuuTaTh M MOCTPOUTH KPUBYIO PaBHOW KOJIeOATENIBHOCTH B IUIOCKOCTH mapameTpoB Cl u CO
s 1IU — perynsropa;
4) paccuuTaTh U MOCTPOUTH KPUBYIO PaBHOM KoiebarenbHOCTU B miiockoctu napamerpoB Cl1 u C2
s 11 — perynsitopa;
5) BeIOpaTh pabouyro YaCTOTY U COOTBETCTBYIOIIME €l ONTUMaIbHbIE HACTPOUKH;
6) moctpouTs nepexoaHble mpoueccsl B cucteme ¢ I1-, [IN-, ITJ] — perynstopamu.

IHopsiiok BBINOJHEHHS JJA00PATOPHOM padoThI
1) no rpaduKy KpUBOH pa3roHa 00bEKTa ONPEISIUTh NePEIATOUHY0 QYHKIUIO O0BEKTA;
2) paccuuTaTh pacHIMPEHHBIC YACTOTHBIC XapaKTEPUCTHKH 00bEKTa /Ul 3aJaHHOM CTEIeHU Kojieha-
tenpHOCTH M = 0.221;
3) ompenenuth HacTpoeuHblit mapamerp I1 — perynsTopa;
4) paccuuTaTh M MOCTPOUTH KPUBYIO PaBHOM KoJieOATENbHOCTH B TuTockocTH mapamerpoB Cl u CO
s 1IU — perynsaropa;
5) BBIOpaTh ONTUMAIIBHYIO APy HACTPOEK, COOTBETCTBYIOIINE paboyell 4acToTe;
6) paccuMTaTh ¥ MOCTPOUTH KPUBYIO PaBHOH KoleOaTelbHOCTH B IuIockocTH mapameTpoB C1 u C2
s 11 — perynsitopa;
7) BBIOpATh ONTUMABHYIO [TAPy HACTPOCK, COOTBETCTBYOLIME paboueii yacTore;
8) 3amycTuth cucremy MatLab;
9) monyuyuTh nepeaaToYHbie GYHKIIMU 3aMKHYTBIX CHCTEM, COCTOSIIIMX M3 3aJaHHOTO O0BEKTa U T0-
JyYEHHBIX PETyJIsTOPOB;
10)moctpouTs HIepexoaHbIe mporeccs B cucteme ¢ I1-, TTH-, T1]] — perynstopamu.

Kpurepun ounenku: KonmuectBo 6ayioB, KOTOpO€ MOKHO IMOJIYYHUTh 3a J1abopaTOpHYIO paloTy,
MPEJICTABJICHO B Ta0.

bann
JlaGopaTtopHnast pabota 4 cemectp 5 cemectp

Nel 12-18

No2 12-18

Ne3 12-18

No4 12-18

Ne5 12-18

No6 12-16

Ne7 12-17

Ne8 12-17
NTOI'O 60-90 36-50




MMWHOBPHAYKHU POCCHUMN
HmxHeKkaMCKUl XMMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepabHOT0 rOCYIAPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBINA UCCIIEIOBATEIHCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem UngopmayuonHuix mexnono2ut
Kagpeopa Unpopmauuonuwix cucmem u mexnonocuti

Hampasnenue noaroroku: 27.03.04 YmnpapiieHHE B TEXHUYECKUX CUCTEMAX
[Tpoduns: CrucTEMBI U CpECTBA ABTOMATU3ALNY TEXHOJIOTUYECKUX TPOLIECCOB

KommnuiekT 3a1anmii it KypcoBoii padoThl
IO AUCHUIIIINHE «Teopml ABTOMATUYCCKOI'O YIIPAaBJIICHUA»

Pacuer u ucciienopanue napamerpos CAY

IHopsiiok BBINOJHEHHS JJA00PATOPHOM padoThI

s crpykrypHoil cxembl CAY, cOOTBETCTBYIOLIEH BHIOpAaHHOMY BapHaHTY, BBINOJIHUTDH Clie-
IyIOLUE ACHUCTBUA:

1. M306aBuUTHCS OT BCEX MEPEKPECTHBIX MapaUICIBHBIX U OOPATHBIX CBS3€H, IPUBECTH CTPYK-
TYpHYIO CXeMY K CTaHJIapTHOMY BHy. ONpeaenuTs nepeaaTounyo QyHKIUIO0 Pa30OMKHYTOH CHCTe-
MBI, 3aIACaTh €€ B cTaHAapTHOUN Gopme. OnpenenanTs CTeNeHb acTaTu3Ma CUCTEMBI.

2. OmnpenenuTs aMILUIUTYIHO-(Pa30BYI0, BEIIECTBEHHYIO U MHUMYIO YaCTOTHBIE XapaKTepu-
CTHKHU Pa30MKHYTOH CHCTEMBI.

3. Tloctpouts rogorpadp ADYX pazoMKHYTOH CHCTEMBI.

4. Haiitu Beipaxkenus 1 acumnrorudeckon JIAUYX u JIOYUYX pazoMKHYTON CUCTEMBI.

5. Tloctpouts B macmtadbe JIAUX u JIOUX pa3oMKHYTON CUCTEMBI.

6. Omnpenenuts ycroitunBocTh 3aMKkHYTOM CAY ¢ momombto kputepus HaiikBucra u jiora-
PUPMHUYECKIX YaCTOTHBIX XapaKTEPUCTHK.

7. HaiiTu 3anmacel yCTOMYMBOCTH CUCTEMBI TIO (pa3e u 1o aMIUIUTY/IE.

8. Haiitu nepegarounyro GpyHKIMIO 3aMKHYTOW CUCTEMBI U IPOBEPHUTH BBIBOJIbI ITYHKTA 6 C
ITOMOIIBIO YaCTOTHOTO KpuTepus Muxaiisiosa.

9. OmnpenenuTs BEIUUUHY HOMPABOYHOTO KO (UIIMEHTA YCHIICHUS, TPU KOTOPOM cTaTHye-
cKas oInOKa 3aMKHYTOM cuctemsbl OyaeT He 6ombiie 0.1; nepeperynupoBaHue B CUCTEME COCTABUT
12 %; Bpemsi mepexoJHOro nporecca 0y 1eT MUHUMAJIbHBIM.

10. ITocTpouTs ¢ MepexoaHy0 (PyHKIIUIO 3aMKHYTOW CHCTEMBI M OIIEHUTH OCHOBHBIE ITOKa3a-
TEJIM Ka4eCTBa peryJMpoBaHus (IepeperyIupoBaHue U BpeMsl peryJIupoBaHus) B CUCTEME.

11. TIpeoGpa3oBaTh MOTYYEHHYIO CUCTEMY B IIU(MPOBYIO (HOPMY U MTOCTPOUTH MEPEXOTHBIE
IIPOLIECCHI I Pa3IMYHbIX 3HAaYEHUH 11ara KBAaHTOBaHUS.

Hcxonnble aHHbIE

Bapuanr | Cxema K1 k2 ks Ks ks T1 T T3 T4 Ts Te &
1. U] 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 02 2 10 3 05 | 05 | 09 | 075

5. (©) 05 5 4 10 | 025 | 08 05
6. (d) 0.7 2 2 9 07 | 02 | 05 | 04 | 055

7. )] 2 2 15 19 05 | 07 | 02 | 06 | 015 | 075

8. (© 0.2 4 5 10 | 025 | 07 05
9. (@) 1 5 2 4 02 | 01 | 04 | 02 | 025 | 092 05
10. (b) 05 6 3 25 | 03 ] 01 |001L| 03 | 025




Bapuanr | Cxema | ki ko Ks Ks Ks Ty | To | T3 | Tqa | Ts | To £
11. (e 11 3 5 12 07 | 01 | 095 | 03 | 06
12, (a) 2 | 08| 4 | 15| 2 [om|015] 095 ]| 01 | 06 04
13. (d) 15 5 05 5 2 01 | 01 | 02 | 0.5
14. U) 5 7 15 4 05 | 05 | 06 | 09 | 02 | O7
15. (b) 0.7 10 2 20 05 | 02 | 03 | 06 | 05
CrpykrypHbie cxembl CAY
T25 +1 _;—@ k3 (T4S + 1)
Tes+1 T+ T2s? + 2T +1
f
Bapuant A
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Kpurtepun onenkn
[Ipu oueHKe pe3yJabTATOB BBINOJIHEHHUS KYypCOBOW pabOThI B paMKax AUCHUILIHHBI «Teopus
AaBTOMATUYECKOT0 YIIPABJICHUS» MCIIONb3YETCS PEUTUHIOBAsI CUCTEMA.
MaxkcuManbHOe 3HaYeHHe OIEHKU KypcoBoil paboTsl paBHO 100 6. KypcoBas pabora cumra-
eTCsl CIAaHHOMW, €ClTU CTYACHT NOoJyuni 3a Hee He MeHee — 60 6. KpuTtepun ouieHKH MpeacTaBieHbl B
TabJ1.

Kpurtepuu oueHku KosmnuecTBo 62,1108
KoppeKTHOCTh cocTaBIeHUsl MaTeMaTHYECKOH MOJIeNTN 0-20
[TporpamMMHas pea3anus 0-20
['padrueckoe mpeAcTaBICHUE PE3yIbTaTOB 0-20
[TpaBHJIBHOCTH YMCIIEHHBIX PE3YJIbTAaTOB 0-20
OdopmiieHne oTyera 0-10
CBOEBpPEMEHHOCTb CJJauu KYpCOBOM paboThI 0-10
HUTOT'O 0-100
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KoMIjieKT TeCTOBBIX 3aJaHUi
o JTUCHUIIJINHE «Teopml ABTOMATHYCCKOI'0 ylipaBJICHHUS

Bapuant Nel
Yacro 1. 3aganue ¢ BbIOOPOM HECKOIbKHX BEPHBIX 0TBETOB
1.1. OcHOBHBIE IPUHILIUIIBI ABTOMATHYECKOI'O YIIPABICHMUS:
1) pa3oMKHYyTOE yIpaBICHHUE;
2) TPUHLIUI MAaKCUMYyMa;
3) MpHHIMIT KOMIICHCALINY;
4) HOmyCTHMOE YIpaBJICHHE;
5) mpuHIUI OOpaTHOM CBSI3H.
1.2. IIpumepbl aBTOMaTUYECKUX CUCTEM:
1) aBTOMAaT, BEIOpACHIBAIOIIMIT KaKKe-IMOO0 MpeaMeThl (OUIIEThI, IIOKOJIa ) MPU OMyCKAHUH B HE-
ro OMNpeAeICeHHON KOMOWHAIIUA MOHET;
2) peryisTop CKOPOCTH BPAILCHHUs IBUraTellsl HE3aBUCHMO OT BHEIIHEH Harpy3KH;
3) aBTOMAT BKIIFOYEHUS OCBEIICHHS, B KOTOPOM UMEETCsI (POTOIIEMEHT, pearupyroNfid Ha CHUITy
JTHEBHOT'O CBETA, M CIIELHUAIbHOE YCTPOMCTBO I BKIIOYEHUSI OCBELICHHUs, CpabaThIBatolIee
OT ONPEJEIIEHHOT0 CUrHaNa (POTO3IEMEHTA;
4) aBTOIMUIIOT, HOACPKUBAIOIIHUI ONPEICICHHBII KypC U BBICOTY TOJIeTa caMoJieTa 0e3 MOMOIIN
JETYUKA U 1.
5) cucrema nojaaepKaHus ypPOBHS B €MKOCTH Ha HEW3MEHHOM 3HAUCHUH.
1.3. Kakue xapakTepuCTUKU MPUMEHSIIOTCS JIJIs1 OMUCAHUS TMHAMHYECKUX CBOMCTB JTMHEHHBIX 3BEHb-
eB (0OBEKTOB):
1) BpemeHHbIe (TIEPEXO/IHBIC);
2) KayeCTBEHHBIC;
3) 4acToTHBIE;
4) mepuoJUYECcKue;
5) KoNMYECTBEHHBIEC.
1.4. YactoTHBIE XapaKTEPUCTUKHU:
1) aMIUIUTYAHO-YaCTOTHASI XapaKTePUCTHKA;
2) mepexojHask XapaKTepUCTHKA;
3) (a3o-yacToTHAs XapaKTEPUCTHKA;
4) amIMTyHO-(a30Basi XapaKTEPUCTHKA;
5) nepenarounasi QyHKIHUS.
1.5. YacToTHBIE KPUTEPUHU YCTOMUNBOCTH:
1) Kpurepuii Koxpena;
2) xputepuit Muxaiinosa;
3) ammuTyIHO-(a30BbIN KpuTepHii HallkBuCTa;
4) xpurepuit CTbIOJICHTA;
5) xpurepwmii Oumiepa.




1.6. YacTOoTHBIE OLICHKH 3araca yCTOMYUBOCTH:
1) 3amac yCTOWYMBOCTH 1O aMILTUTY/IC;
2) 3amac yCTOHYHUBOCTH 10 BPEMCHHU;
3) 3amac yCTOWYMBOCTH IO MOJLYJIIO;
4) 3amac ycTOH4YMBOCTH 110 (haze;
5) 3amac yCTOHYMBOCTH 1O 3HAKY.
1.7. Kakue n3 HUKENepeuncIeHHbIX SBISIOTCS TUIIOBBIMU 3aKOHAMU PETYJIUPOBAHUS:
1) nponopuuOHATLHBIN;
2) muddepeHraIbHbIH,
3) uHTerpaibHbIii;
4) mpONOPIHOHATIBHO - HHTETPATbHBIN;
5) uHTErpanIbHO - MU PepeHIINATBHBIH.
1.8. TeopeTuueckrie METO/IbI CHHTE3a CUCTEM aBTOMAaTHYECKOTO YIIPaBICHUS:
1) rpasueHTHBII METO/;
2) METOJ KOPHEBBIX rogorpados;
3) meron JIorapu(PMUICCKUX aMILTUTYTHBIX XapaKTEPUCTHUK;
4) MeTol yCTOHYUBOCTH;
5) amanTUBHBIA METO/I.
1.9. Meronuka pacuera ontuMaibHbIX HacTpoek [IM — perymisTopa cBOIUTCS K CIIEAYIOIIEMY:
1) pacuer pacHIMPEHHBIX YACTOTHBIX XapaKTEPUCTUK OOBEKTA Ui 33JaHHOW CTENeHH Kojeha-
TENHLHOCTH M¥;
2) pacueT U MOCTPOCHUE KPUBOM paBHOM KojebarebHOCTHM = M* B miockocTu napamerpoB Ci
u Co o hopmynam;
3) BBIOOp paboueit YaCTOTHI WP U COOTBETCTBYIOIIMX €if ONTUMAJIBHBIX HACTPOCK;
4) pacdyeT KOpHE# XapaKTepUCTHYCCKOTO yPaBHEHUS,
5) pacyer ajropuT™Ma aJlanTaluu.
1.10. B MeToie He3aTyxaroumx KojaeOaHui:
1) Ha mepBOM dTare MmoadupaeTcsl Takas HACTPOIKa MPOMOPIUOHAIBHOTO peryisropa (T.e. BbI-
KJIIOYAIOTCsl MHTErpaibHas U AuddepeHnnanbias COCTaBISIONUE), TPU KOTOPOH B 3aMKHY-
TOW CHCTEME yCTaHABJIMBAIOTCS HE3aTyXaloIne KojeOaHus, T.e. CHCTeMa HAaXOAUTCS Ha rpa-
HUIIE YCTOMYMBOCTH;
2) Ha TPEThEM ITarle pelacTcs 3a1a4a ONTHMHU3AIHH,;
3) Ha BTOpPOM 3Tare PacCUUTHIBAIOTCS paboyre HACTPOWKH BBHIOPAHHOTO PEryJsTopa Mo MpH-
OnrxeHHBIM (opMyJiaM B 3aBUCUMOCTH OT BesinuuHbl C1P U mepuojia He3aTyXxarmux KoJe-
Oanmii T*;
4) paboumne HaCTPOMKH JIIOOOT0 PEryyIsaTopa pacCUUTHIBAIOTCS B J[Ba JTalla;
5) Ha YeTBEpTOM dTare MPOBOJUTCS AHAIN3 YCTOWYUBOCTH CHCTEMBI.

Yacrs 11. 3aganne ¢ BLIOOPOM 0IHOTO BEPHOI'0 OTBETA
2.1. ABTOMaTU3HPOBAHHBIM HA3BIBAIOT MPOIIECC YIIPABICHUS, B KOTOPOM:
1) vacTh QyHKIUI BBITOIHSIETCS YEIOBEKOM, JAPYTasi 4aCTh — ABTOMATHYECKUMHU YCTPOHCTBAMHU;
2) Bce (YHKIIMH MPOIIECCa BHIMOIHIIOTCS Y€JI0BEKOM — OIEPATOPOM;
3) Bce QYHKIIMHU BBITOJIHSAIOTCS aBTOMATHYECKUMHU YCTPONCTBAMU;
4) Bce GYHKIIMU BBITOIHAIOTCS MEXaHUIECKHUMHU YCTPONCTBAMHU.
2.2. Bo3aeiicTBHe, BBI3BIBAIOIIEE HEXKENATEIILHOE H3MEHEHHE YIIPABIIIEMON BETUYNHBIL:
1) ynparieHwue;
2) BO3MYIICHHE;
3) paccoriacoBaHue;
4) 3anaroriee BO3JICHCTBHE.
2.3. I'padpuueckass MOJIETTb CHCTEMBI, B KOTOPOH Ka)XJAOMY SJIEMEHTY CTABUTCS B COOTBETCTBHE €TO
TUHAMHUYECKast XapaKTePUCTHKA!
1) TeXHOJIOrHYEeCKask CXeMa;




2) CTPYKTypHas cXeMma;
3) mpuHIMIHATIEHAS CXEMa;
4) pyHKIHOHAIBHAS CXEMA.
2.4. ITpumep UHTETPUPYIOILIETO 3BEHA:
1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;
2) MHTETPUPYIOIIEe 3BEHO C 3aa3/IbIBAHUCM;
3) upeanbHoe qudQepeHIUPYIOIIEe 3BEHO;
4) cTaTHYecKoe 3BEHO MEePBOTro Mopsiaka (arepruoIuuecKoe).
2.5. Cucrema Ha3bIBa€TCA YIIPABIISIEMOM, €CIIH:
1) He cymiecTBYeT Takoe YINpaBJICHUE, KOTOPOE U3 JIF0OOr0 HAYAIBHOI'O COCTOSHUS TEPEBEICT
CUCTEMY B JIF000€ KOHEUHOE MOJI0KEHHE;
2) CyIIECTBYET TaKOe yIpaBJICHHE, KOTOPOE M3 JIIOOOTr0 HAYAILHOTO COCTOSIHUSI TIEPEBEICT CH-
CTeMY B JIF000€ KOHEUHOE MOJI0KEHHE;
3) B cuCTEME HE CYIIECTBYET BO3MYILCHHI;
4) cucremMa HeCcTallMOHApHAs.
2.6. ITokasarenu kayecTBa MEPEXOHBIX MPOIECCOB:
1) TOYHOCTH ¥ aIeKBaTHOCTb;
2) ommOKa peryIupoBaHusi, ObICTPOICHCTBUE, TIEpePETyTUPOBAHHKE;
3) MPOU3BOIUTEIBHOCTD U KAUECTBO KOHEYHBIX MPOIAYKTOB;
4) yCTOWYMBOCTH CHCTEMBI.
2.7. InTerpanbHbIi 3aKOH PEryJIUPOBAHUS:

1) U®) =Cy-[[y(2) - yo]-d2;

2) UM)=C,-y (1);
3) U(t)=C,-[y(t)-Y.1:
4) U(t)=C,-5(t).
2.8. IuddepeHunanbHbli 3aKOH peryInpoBaHUs:

1) U®) =Cy - [[y(2) - yo]-d2;

) UM =C,-y(@®;
3) U(1)=C,-Iy(t)=Y,1;
4) Ut)=C,-o().
2.9. Hactpotiku [1U — perynsaropa:

) G =%{msm[—¢05(m,oo)]—cos[—¢06(m,oo]} .
2) C, = m {msin[—¢,,(m,©)]-cos[~4,,(m, o]}
Co= %{wsm[—%m o)](m* +1)} ;
3) C,= ﬁsin[— 0,0(M, @) - 7];
1) C, =%{msin[—¢06(m,co )](m* +1)}.
2.10.1 )cfi?m,xo napameTpoB Hactpoek umeer [THJ] — perymstop:
2) 2;

3) 3;



4) 4.
Bapuant Ne2
Yacrs 1. 3ananue ¢ BEIOOPOM HECKOJBKUX BEPHBIX 0TBETOB
1.1. Juckpernasie CAVY:
1) peneiinbie;
2) HENpephIBHBIC,
3) HMIyJIbCHEIC,
4) 1uudpoBkIe;
5) aHaOroBHIC.
1.2. llupoBbie cUCTEMBI CTPOSTCS Ha 0a3e KOMIUIEKCA CPEJCTB BBIYUCIUTEILHON TEXHUKH, OCHOB-
HBIMH 3JIEMEHTaMH KOTOPOTO SIBJISTFOTCS:
1) OBM;
2) YCTpOWCTBA NEYaTH;
3) ycrpolicTBa BBOA;
4) yCTpOWCTBO aHAJIM3a;
5) ycrpoicTBa BBIBOJA.
1.3. O6o0menHas crpyktypHas cxema CAY MOXET cofepxKaTh:
1) u3MepHTelbHOE YCTPOICTBO;
2) 3ajarolee yCTpoicTBo;
3) cpaBHHBaIOIIEE YCTPONCTBO;
4) ynpaBisioIIee yCTPOWCTRO;
5) Bo3MyImIamoIIee YCTPOUCTBO.
1.4. OCHOBHBIC BUJIbI CUCTEM aBTOMAaTHYECKOTO YIPABJICHUS:
1) MexaHWUYEeCKHE CHCTEMBI,
2) CHCTEMBI CTaOUIIM3ALINY;
3) mporpaMMHBIC CHCTEMBI,
4) creasiye CUCTEMBL;
5) sKcTpeMallbHbIE CHCTEMBI.
1.5. OcHOBHBIE CITOCOOBI Pa3pabOTKU MOJIEINIEH:
1) aHaNIUTHYCCKHU;
2) SKCIEPUMEHTAIbHBIN;
3) mporpaMMHBIif;
4) aITOpPUTMHYECKHUH;
5) KOMOMHUpPOBAHHBIN.
1.6. Buapl IepexoIHBIX MPOLIECCOB MO XapaKTepy U3MEHEHHS BO BPEMCHH:
1) amepuoaUYEeCKHii;
2) KoebaTe bHbIN 3aTyXaIOIINi;
3) craTHYecKHii;
4) He3aTyXarolui KoeOaTeIbHBbIH;
5) pacxoasiuiics KojaebaTeabHbINI.
1.7. Bujpl BpeMEHHBIX XapaKTEPUCTHUK:
1) anepuoanveckas;
2) mepexo/iHasi XapaKTepUCTHKA,;
3) yacToTHbIE;
4) UMITyJIbCHAS TIePEX0/IHAs XapaKTePUCTHKA,
5) KOJHYECTBEHHBIE.
1.8. Cratuueckuie 3BEHbS:
1) cratudeckoe uaeaabHOE 3BEHO;
2) cTaTU4ecKoe 3BE€HO MEePBOTo MOpPs/IKa (aepruoJHIecKoe);
3) cratuueckoe kKosebareapbHOE 3BeHO I1-ro mopsiaka;
4) craTU4eckoe 3B€HO BTOPOTo mopsika (anepuoandeckoe [I-ro mopsaka);
5) cTaTuveckoe HHTETPaIbHOE 3BEHO.




1.9. Anre6pandeckue KpUTEPUU yCTOMIUBOCTH:
1) xpurepuii Koxpena;
2) kputepuii Muxaiiiosa,
3) ammuTy1HO-(a30BbIl KpuTepHii HalikBucTa;
4) kputepuii CTbIOICHTA;
5) kpurepwmii Payca.
1.10. beicTpoaeiicTBUE CUCTEMBI:
1) Bpems OT Hadaia mpolecca A0 MEePBOro MOMEHTA JOCTHIKCHUS YCTAHOBHBIICTOCS 3HAYCHUS
yyCT;
2) BpeMsl OCTaHOBA;
3) BpeMmsi IOCTIIKEHHUS TIEPBOI'O MAKCUMYyMa;
4) BpeMsi OT Ha4aja MePEeXOHOro Mpolecca 10 MOMEHTa, KOrjia OTKIIOHEHHE BBIXOIHOM BEJH-
YUHBI CTAHOBUTCS OJIM3KUM K YCTaHOBUBIIEMYCSl 3HAYCHHIO C 33/IaHHOI TOYHOCTBIO &
5) BpeMst OKUIAHUS.

Yacts I1. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA
2.1. IaTerpaabHBIMKPUTEPHI KayeCTBa:

1, :T[y(t)_YO]Z -dt;

2) Youn = Yimax (t) - yycm ;
3) Ayt)=y,—y();

4 Ut)=C, - [[y(2)-y,]-d2.

2.2. Tlpumep muddhepeHIUPYIONIETo 3BeHa:

1) craTuyeckoe 3B€HO BTOPOTO MOPSIIKA;

2) MHTETrpHUpYIOIIee 3BCHO C 3ara3bIBaHHEM;

3) wupeansHOE MU GEPEHITUPYIOIIEe 3BEHO;

4) craTHYECKOE 3BEHO MEPBOT0 MOPS/IKa (aepuoaNIecKoe).
2.3. Hacrpotiku II — perynsropa:

1) C = %{msm[—%m,m )]-cos[~,,(m o]} .

2 ¢ =%{msm[—¢,,5(m,w)]—cos[—¢oﬁ(m,w]}
Com sl batme o 1)

3 o= 4y S Pa(m@) =7

4 C, =%{wsin[—¢oﬁ(m,m )](m* +1)}.

2.4. Cucrema SBIIE€TCS MHBAPUAHTHOM 1O OTHOIIEHUIO K BO3MYIIEHUIO:

1) ecnu mociie 3aBepIICHHs MEPEXOIHOTO MpoIlecca, ONpPEAeIsIeMOro HadyalbHBIMUA YCIIOBUSIMH,
yropaBiisieMasi BETHUMHA U OIIHOKA CHCTEMBI 3aBUCSIT OT 3TOTO BO3MYIIECHUS;

2) ecIi TOCe 3aBepIIEHHs MMEPEXOTHOTO MpoIiecca, ONpPeAeasIieMOro HadalbHBIMUA YCIOBHSIMH,
yhOpaBlisieMasi BETMUYMHA U OIIHOKa CUCTEMBI HE 3aBUCAT OT ATOTO BO3MYIIICHHS,

3) ecnu mocse 3aBepIIeHUs TEPEXOTHOTO MPOIECCa, OMPEASIIEMOr0 HayalbHBIMH YCIIOBHSIMH,
yIOpaBiisieMasi BeTMUMHA U OIIHOKa CUCTEMBI paBHA BO3MYIIEHUIO;

4) ecnu MOCJE 3aBEPIICHUS TIEPEXOTHOTO MPOIECCa, OMPEACIIEMOr0 HayalbHBIMH YCIIOBHSIMH,
yIopaBiisieMasi BeTHUMHA U OIIHOKAa CUCTEMBI OTCYTCTBYIOT;



5) ecau mocie 3aBepIIeHHs MEPEXOTHOTO MPoIecca, ONPEaeIsIeMOro HayalbHBIMH YCIOBUSMH,
yrpaBiisieMasi BETHYHNHA U OMIHOKa CHCTEMBI PaBHBI MEXTy COOOH.
2.5. IIponiopuyoHanbHbIA 3aKOH PETYJIMPOBAHUS:

1) U =Co-[ly(2)-y,]-d

2 UM=C,-y(;
3) U(1)=C,-Iy(t)=Y,1;
4) Ut)=C,-o(t).
2.6. PacyeT HacTpoeK MPOMBIIUIEHHBIX peryiasaTopoB MmeTogoM PADX ocHOBaH Ha BBEJICHUMU:
1) creneHu pa3oOIICHHOCTH;
2) CTemeHu KoieOaTeIbHOCTH;
3) creneHu yCTOHYUBOCTH;
4) cTeneHu OTKIOHEHHUS.
2.7. TunoBble TUHAMUYECKHE 3BEHbS, OMHIChIBacMble TU(GepeHINaTbHBIMI YPaBHEHUSAMH 1-T0, 2-T0
MOpsIKA WK MepelaTOuHON (PyHKIIMEH, Ha3bIBAIOTCS:
1) mpocThiMu;
2) OOBIKHOBEHHBIMU;
3) ocobObIMH;
4) CI0XKHBIMH.
2.8. CriocoOHOCTh CHCTEMBI BO3BPAIIATHCS K COCTOSIHUIO YCTAHOBUBIIETOCS PABHOBECHSI MTOCTIE CHSI-
THUS1 BO3MYIIIEHHUS, HAPYIIKUBILErO 3TO PABHOBECHE, HA3BIBACTCS:
1) UHEPIMOHHOCTHIO;
2) TOYHOCTBIO;
3) yCTOMYHBOCTHIO;
4) IPOYHOCTHIO.
2.9. Z-npeobpaszoBanue:

1) F@)=3 t0)z";

1 , .
2) Co—m{wsm[—(l)oﬁ(m,m)](m +1)};

3) F*(p)=D{f()};
B 1M=Yc.1,0.
2.10. Pa3J10>K61;1:/116 B psix JlopaHa:
1) F(z):if(i)z’i = f O+ fMz ™ +...+ F(K)Z ™ +...;
2) cny(i+:;+cn_ly(i +n-=D+...+¢c,y(i)=b ui+m)+b, u@i+m-1)+b_ u(i);

3) z{y(i-n)f=2" {Y(Z) + ZH:Y(—V)ZF} ;

b Wi~ Y@ _BO
U(z) C(z)

Kpurtepun onenkn
[Ipu oneHKe pe3ynbTaTOB BHIOJIHEHHS TECTOBBIX 33JaHU B paMKaxX JUCHHUIUIMHBI « Teopus
ABTOMATUYECKOIO YIPABICHUS» HCIHOJIb3yeTcsl pelTuHroBas cucrema.CoriacHO peMTHHIOBOM CH-
CTEeMe OLICHKa Pe3yJIbTaTOB TECTUPOBAHUS POPMUPYET TEKyIIUH pedTHHr R ™ .
MaxkcuManpHOe 3HaueHHue oreHknu paBHO 10 6. TecT cumraeTcs MpOHACHHBIM, €CITU CTYACHT



MOJTYYHJT 32 HeTo He MeHee — 6 6. KpuTepun o1ieHKu npecTaBieHbl B Ta0JI.

Kpurepum oueHku

KoaunuecTBOo 0aJ1710B

Yacrts 1. 3amanue ¢ BBLIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-5
Yacts I1. 3amanue ¢ BEIOOPOM OJTHOTO BEpPHOTO OTBETA 0-5
HUTOI'O 0-10




