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Ilepeuensb KomnemeHyuil ¢ yKazauuem yposHei ux hopmuposanus

Hnoexc Cooeprcanue Imanwl hopmuposanus KomnemeHyuu
Komnemenuyuu KoMnemeHnuyuu Jlexuyuu Ilpakmuue- | Jlabopamopnwvie Kypcoesoii
cKue 3aHAmMUA npoexm (pa- | Haumenosanue oye-
3anamus, na- ooma) HOYHO020 cpeocmea
oopamopHnuii
NPAKMUKYM
OIIK-3 CrocoOHOCTBIONCTIONB30BaTh  CoBpeMeH- | Tema 1-8 He npeoy- JI. paboma 1-6 Tema I1-8 Tecmuposeanue, k-
HBIC I/IH(i)OpMaLII/IOHHBIC TCXHOJIOTHUH, cmMompenrvl 3ameH, 1a0. paﬁombl’
TCXHUKY, MNPpUKIIAAHBIC  MIPOTrpaMMHBIC KOHmMpOnvHasn pa60-
CpencTBA NMPH pelICHuH 337124 npodec- ma (3a0unasn popma
CHOHAJIbHOU ACATCIBbHOCTHU oﬁyqenu}l)
Kypcoeaa paboma
IK-4 CnocobHocTpo  yuacTBOBaTh B mOCTa- | Tema 1-8 He npeoy- JI. paboma 1-6 Tema I1-8 Tecmuposanue, rk-
HOBKE LIEJIEH TPOEKTa (IPOrpammsl), €ro cMompenul 3amen, 1aod. padomut,

3a/lay MpHU 3aJaHHBIX KPHUTEPHSX, IIelie-
BbIX (YHKIHSAX, OTpaHHYCHUSX, pas3pa-
00TKE CTPYKTYPHI €T0 B3aUMOCBSI3€il, OII-
peAcIeHUH PUOPUTETOB PEIICHHS 3a1a4
C YYeTOM TIPaBOBBIX H HPABCTBEHHBIX
aCIeKTOB MPO(ECCHOHAIBHOW /IeATeNb-
HOCTH, B pa3pab0OTKe IPOSKTOB U3JICIHI C
Y4ETOM TEXHOJIOTHUYECKUX, KOHCTPYKTOP-
CKHX, SKCIUTyaTaI[MOHHBIX, 3CTETHYECKHX,
SKOHOMUYECKUX W YIPABICHYCCKHUX Ta-
pamMeTpoB, B pa3pabOTKe MPOCKTOB MO-
JIEPHU3ALNHN AEUCTBYIOIINX MPOU3BO/ICTB,
CO3/IaHMU HOBBIX, B pa3pabOTKe CpeicTB
U CHCTEM aBTOMAaTH3allH, KOHTPOJIS, JTH-
arHOCTHKHM, WCIBITAaHUM, yNpaBICHUS
MIPOIECCAMH, KU3HEHHBIM ITHKJIOM IIpO-
JIYKIMA B €€ Ka4eCTBOM B COOTBETCTBUH
C TEXHUYECKUMU 3aJJaHUSIMH U UCTIOJIh30-
BaHWEM CTaHJAPTHBIX CPEACTB aBTOMATH-
3aIMH PACYETOB U MPOCKTHPOBAHUS

KOHmpovHaa pado-
ma (3aounasa gpopma
00yuenusn)
Kypcoeaa paboma




IK-14 CrniocoGHOCTBIO y4acTBOBaTh B paspabor- | Tema 1-8 He npeoy- JI. paboma 1-6 Tema 1-8 Tecmuposanue, K-
KC MEPOIPHATHH TI0 MPOCKTHPOBAHUIO cmompensl 3ameH, 1aod. padbomot,
TPOLIECCOB Pa3pabOTKU M HM3rOTOBIICHHUS KOHMpOonsHasn paéo-
OpoAYKIUH, CPSACTB U CUCTEM aBTOMATH- ma (3a01ma}l d)opma
3aL£I/II/I, KOHTPOJIA, TUarHOCTUKH, HUCIIbITA- 06y'l eHus )
HUH, YIIPABJIICHUA NPOU3BOJACTBOM, XKH3- Kypcoea}l paﬂoma
HCHHBIM HUWKJIOM HNPOAYKIIMHU M €€ Kayc-
CTBOM, UX BHCAPCHUSA

TK-19 CrnocoGHOCTBIO y4acTBOBaTh B pabotax | Tema 1-8 He npeoy- JI. paboma 1-6 Tema I1-8 Tecmupoeanue, k-
10 MOACIIMPOBAHUIO MNPOAYKIIUH, TEXHO- CMOmMpeHbvl 3ameHn, Jlaﬁ. pa60Mbl,

JIOTUYECKHUX TMPOIECCOB, TPOU3BOICTB,
CPEIICTB M CHCTEM aBTOMAaTH3allud, KOH-
TpOJIA, JWATHOCTHKH, WCIBITAHUH U
VIpaBICHHUS MPOIECCaMH, KHU3HCHHBIM
[UKIOM TPOAYKIIUM U €€ KA4eCTBOM C
UCTIOJIb30BAaHHEM COBPEMEHHBIX CPEJICTB
ABTOMATH3UPOBAHHOTO TPOCKTUPOBAHUS,
o pa3pabOoTKe aNrOpPUTMUYECKOTO |
NPOTPaMMHOTO OOECIICUCHHsI CPEJICTB |
CHCTEM aBTOMATH3allMd ¥ YIPaBICHUS
poreccaMu

KOHmpoavHaa pado-
ma (3ao0unasa gpopma
00yuenusn)
Kypcoesaa paboma




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

JlabopaTopHbIil NPAKTHKYM, KOHTPOJIbHAsA padoTa (TeKywmii peTHHT)

bann
JlaGopaTtopHnas pabota OYHO-3a04Has hopma 3aouHas hopma
6 cemecTp 7 cemectp 7 cemectp 8 cemecTp
Nel 20-30 15-20
Ne2 20-30 15-20
Ne3 20-30 15-20
Ne4 12-16 12-16
Ne5 12-17 12-17
Ne6 12-17 12-17
KontponbsHast pabora 15-30
TectupoBanue 0-10 0-10 0-10 0-10
UTOI'O 60-100 36-60 60-100 36-60
IK3aMeHAIMOHHBbIH pelTHHT
Bormpoc bann
Ox3aMeHalMoHHbIN Borpoc Ne 1 7-11
TEOpeTHYeCKas 4acTh (ONpeaeseHrs, 00INe XapaKTePUCTUKH U T.I1.) 3-4
BBIBOA (hopmyn 3-4
MPaBJIbHOCTH KOHEYHOT'O PE3yJIbTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TEOpETUYECKasi 4acTh (OMpeeIeHUs, OOIINE XapaKTEPUCTUKH U T.1I1.) 3-4
BBIBOJI (hOpMYyII 3-5
IIPaBJIbHOCTh KOHEYHOI'O pe3ysbTaTa 1-4
[TpakTrueckoe 3aanue (MPaBILHOCTH KOHEYHOTO PE3YJIbTaTa) 8-12
JononuurensHsiii Bonpoc Ne 1 1-3
HononautensHbiid Borpoc No 2 1-3
HUTOI'O 24-40
KypcoBas paGora 60-100







Hokazamenu u Kpumepuu ouenusanun Komnemenumi conucanuem WKal OueHueanuA

Huoerxc kom-

Cooeporcanue kKomnemenyuu

YPOBHH 0C60CHUA KOMnemenuuu

nemenyuu Hopozoewii IIpoosunymeutii Ilpesocxoonuiii

OIIK-3 CHoCOOHOCTBIOUCIIONB30BAaTh  CO- |3HAHWE OCHOB HMH(OPMAIMOHHBIX | 3HAaHHE WH()OPMALMOHHBIX TEX- | yMEHHUE MCIIOIb30BaTh COBPEMECHHBIC
BpeMEHHbIE HH(OPMAIMOHHBIE TE€X- | TEXHOJIOTUH M TEXHUKH HOJIOTHH, TEXHUKH W TPHUKIAM- | MHPOPMAITHOHHBIE TEXHOJIOTHH,
HOJIOTWH, TEXHHUKY, TPHUKIAHbIC HBIX [TPOTPAMMHBIX CPEJICTB TEXHUKY, MPUKIAJHBIE TPOTPaMM-
NpOrpaMMHBIC CPEICTBA MPU pellie- HBIC CpPEJICTBa INpPU PEUICHHU 3a7ady
HHH 33724 npodecCHOHABHOM Jies- AaBTOMATH3allMM  TEXHOJOTUYECKUX
TEJBHOCTH MPOIIECCOB U MPOU3BOJICTB

[K-4 CriocoOHOCTRIO YY4acTBOBaTh B TIO- [3HAHHE METOJIOB ONTHMH3AIMK H|3HAHWE TMPAaBOBBIX M HPABCT-|CHOCOOHOCTHIO YYacTBOBaTh B pa3-
CTaHOBKE IeNield mpoekTa (Ipo- |TEeOPHHU NMPHHATHUS PEIICHUM BCHHBIX aCIIEKTOB MPOQECCHO- | pabOTKEe MPOCKTOB H3ICIUHA U MpO-
rpaMMBl), €ro 3aj7a4 Mpu 3aJaHHBIX HAITLHOMN JIeATETLHOCTH €KTOB MOJICPHH3AIUH JICHCTBYIOIIHX
KPUTEPHSAX, UENEeBbIX (QYHKIHUAX, MPOU3BOJICTB, CO3JaHWH HOBBIX, B
OTpaHHYCHUSX, Pa3pabOTKEe CTPYyK- pa3paboTKe CPEACTB M CHCTEM aBTO-
TYpBI €ro B3aUMOCBsI3EHl, onpenerne- MaTu3alud, KOHTPOJS, JHArHOCTH-
HUM TIPUOPHUTETOB PEIICHHS 3a]1a4 C KW, WCTBITAHUH, YIpaBICHUS TPO-
YYETOM TIPABOBBIX M HPaBCTBEHHBIX 1eccaMy, )KU3HCHHBIM IIHUKJIOM MpO-
aCIeKTOB TNPO(ECCHOHANBHOM Jes- IOYKIMA U €e Ka4yeCTBOM B COOTBET-
TEJBHOCTH, B pa3padOTKe MPOEKTOB CTBHH C TEXHUUYECKIMU 33TaHUSIMH U
W3JIETUA C YYeTOM TEXHOJIOTHYe- WCTIOJIb30BaHIEM CTaHJapTHBIX
CKUX, KOHCTPYKTOPCKHX, OSKCILTya- CpPE/ICTB aBTOMATH3alUU PacyeToB U
TAI[OHHBIX, ICTETUYECKUX, IKOHO- MPOCKTHPOBAHHUS
MHUYECKUX W YIPaBICHYECKUX Ta-
paMeTpoB, B pa3pabOTKE IMPOCKTOB
MOJICPHHU3AIMU JICHCTBYIOIINX IPO-
W3BOJICTB, CO3JIaHMU HOBBIX, B Pa3-
paboTKe CpeCTB M CUCTEM aBTOMa-
TU3aLUH, KOHTPOJIS, JUArHOCTHKH,
WCTIBITAHUH, YIpaBJICHUS TIPOIIEC-
caM#, JKU3HCHHBIM IUKJIOM TMpO-
IOYKIHH ¥ ¢ Ka4eCTBOM B COOTBET-
CTBHU C TEXHHYCCKUMH 3aJaHUSIMU
W WCIOJNB30BAaHHEM CTaHIAPTHBIX
CpPE/ICTB aBTOMATH3aLlUH PACUCTOB U
MPOCKTUPOBAHHUS

I1K-14 CriocOOHOCTBIO YYaCTBOBATh B pa3- |3HAHHME JTAloOB IPOCKTUPOBAHHS | CIOCOOHOCThIO YYacTBOBAaTh B|CIIOCOOHOCTHIO Y4acTBOBaTh B pas-




paboTKe MepOompHIATUI MO TMpPOeK-
THPOBAHHUIO TPOIIECCOB pPa3pabOTKH
W W3TOTOBJICHHUS  TPOIYKIUH,
CPEICTB U CHCTEM aBTOMAaTH3aIUH,
KOHTPOJISI, OUAarHOCTHUKH, HCIIBITa-
HUH, yNpaBICHUS NPOU3BOJICTBOM,
JKU3HEHHBIM IUKJIOM MPOLYKIHUU H
ee KauyecTBOM, UX BHEIPEHHS

MIPOIIECCOB pa3pabOTKU U U3rOTOB-
JIEHUS TIPOIYKIIUU, CPEACTB M CHC-
TeM aBTOMAaTH3allud, KOHTPOJISI,
JIMAaTHOCTHKH, WCTIBITAHHUN, YIPaB-
JICHWsI TIPOU3BOJCTBOM, IKU3HCH-
HBIM IIUKJIOM TIPOAYKIIMH U €€ Ka-
YeCTBOM

pa3paboTKe MEpONPHUATHI TIO
NPOCKTHPOBAHHUIO  TPOIIECCOB
pa3paboOTKM W  HM3TOTOBJICHUS
MPOAYKIIHU, CPEICTB M CHCTEM

aBTOMATH3AaIINH, KOHTPOJIS,
JIMarHOCTHKH, HCIIBITAHHH,
YOPABICHUS ~ MPOU3BOJCTBOM,

JKU3HCHHBIM IHUKJIOM TIPOOYK-
M1 1 €€ Ka4CCTBOM

paboTKe MepoIpHUATHI 1O BHEApe-
HHUIO CPEIICTB U CHCTEM aBTOMaTH3a-
LUK, KOHTPOJIS, AMArHOCTUKH, HC-
MBITAHUN, YIPaBICHUS MPOU3BOJICT-
BOM, JKM3HEHHBIM LIUKJIOM MPOIYK-
LIUH U €€ Ka4yeCTBOM

I1K-19

CrocoOHOCTEIO y9acTBOBAaThH B pa-
00Tax Mo MOJCITHPOBAHUIO MTPOIYK-
WU, TEXHOJOTHYECKUX IPOIECCOB,
MPOU3BOJICTB, CPEICTB U CHCTEM
aBTOMAaTHU3alluU, KOHTPOJIS, TUATHO-
CTUKHU, WCIBITAHUH W YyIPaBICHUS
MporeccaMy, JKU3HEHHBIM ITHKJIOM
MPOAYKIIMH M €€ KaueCTBOM C WC-

MOJIb30BAHUECM COBPEMEHHBIX
cpencTB aBTOMATHU3UPOBAHHOTO
MPOEKTHPOBaHUs, MO pa3paboTKe

QITOPUTMHYECKOTO0 U MPOTPaMMHO-
ro obecrieueHus CpeACTB U CHCTEM
ABTOMAaTH3AIllMU U YIIPABJICHHUS TIPO-
LeccamMu

3HaHHE COBPEMEHHBIX CPEICTB
ABTOMAaTH3UPOBAaHHOTO  IIPOEKTH-
poBaHus, 1o pa3paboTKe aNropuT-
MHUYECKOTO ¥ MPOrpaMMHOI0 obec-
NeYEHHUs CPEACTB U CUCTEM aBTO-
MaTH3alUl U yIpaBlIeHHUs MpoLec-
camu

CIIOCOOHOCTBIO yYacTBOBAaTh B
paboTax MO MOACTUPOBAHHIO
TEXHOJIOTHYECKMX  MPOIECCOB,
HPOU3BOJICTB C HCIOJIb30BAHU-
€M COBPEMEHHBIX CpEICTB aB-
TOMATH3HUPOBAHHOTO TPOCKTH-
poBaHus, MO pa3paboTKe ajiro-
PUTMHYECKOTO ¥ IPOrPAMMHOTO
o0ecIeueHns CPeICTB U CUCTEM
ABTOMATH3AIlMH ¥ YIPaBJICHHS
nporeccamMmu

CIOCOOHOCTBIO YYacTBOBaTh B pabo-
Tax MO MOJCIUPOBAHUIO CPEIACTB U
CHCTEM AaBTOMATH3AI[UH, KOHTPOJIS,
JIUATHOCTHKH, UCTIBITAHUI W yIpaB-
JICHUS TPOIECCaMH,  KU3HCHHBIM
IUKJIOM MPOAYKIIUK U €€ Ka4ueCTBOM
C HCIOJb30BAaHUEM COBPEMEHHBIX
CpeICTB aBTOMAaTU3UPOBAHHOTO TIPO-
CKTHPOBAHUS, O pa3paboTKe anro-
PUTMHYECKOTO H  MPOrPAMMHOTO
o0ecrieyeHns] CPEJICTB U CUCTEM aB-
TOMATH3AIlMA W YIPaBICHUSA MPO-
eccaMu




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs PU opMe KOHTPOJIS:
BbIpPa:KeHHe 0ajax: BbIpPa:KeHHe IK3aMeH 3auer
5 87-100 Omnyno | OLeHKa «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIIM TEOPETHUECKOE COIEp-
(3auTeHo) |XaHHE Kypca OCBOCHO MOJHOCTHIO, O3 mpo0eioB; HcUepIbIBaIoIIe, Mocie-
JIOBATENBHO, YE€TKO W JIOTHYECKHA CTPOMHO HM3Jaraer MaTepuai; CBOOOIHO
CIIpaBIIsSIETCS C 3aJadaMH, BOMPOCAMH W JPYTHMH BHIAMHU HPUMEHEHHS
3HAHMIA; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAYyCMOT-
pEHHBIE TPOTPaMMOii 3a/T1aHHUS BBITIOTHEHBI, KAYECTBO WX BBIITOJIHEHUS OIIe-
HEHO YMCJIOM 0aiioB, OJIM3KUM K MaKCHMaJbHOMY; aHAJTM3UPYET MOTy4YeH-
HBIC PE3YJIbTATHI; MPOSBISET CAMOCTOSTEIILHOCTh TIPU BBITOJIHEHUM 33]1a-
HUH OrneHka «3a4TeHO» BBICTABIIACTCS CTY-
4 74 - 86 Xopomo |OmeHKa «XOpOII0» BBICTABIISAETCS CTYIEHTY, €CIIH TEOPETHIECKOE COJAEp-|ICHTY, €CIM OTBETHI HAa BOIPOCHI IO Te-
(3auTeHO) |)KaHME Kypca OCBOEHO MOJHOCTHIO, HEOOXOAMMEBIE MPAKTUYECKHE KOMITe-|MaM JUCIHUIUIMHBI  IOCTEeI0BATENbHBL,
TEHIIMA B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrPaMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTCs He-
o0OydeHus: yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIMIOJHEHHUS JOCTa-|3HAYUTENbHBIE HEJOYEeTHl B OTBETE CTY-
TOYHO BeICOKOE. CTYIeHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CYIIECT-|IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOAA, PEUEBbIC OIIMOKHU H I
BOIPOC.
3 60-73 YaoBnerBo- |OmeHKa «YIOBICTBOPHUTEIHHOY» BBICTABIISAETCS CTYACHTY, €CIIM TEOpETHIC-
PUTENBHO  |CKOE COJiepKaHUe Kypca OCBOCHO YaCTHYHO, HO MPOOENbl HE HOCAT CyIIIe-
(3a4TeHO) |CTBEHHOrO XapakTepa, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOH 3a-
JAaHU{ BBHIITOJTHEHO, HO B HUX UMEIOTCSI OIIMOKH, TP OTBETE HA MOCTABIICH-
HBIA BOIIPOC CTYJEHT JOIMYCKaeT HETOYHOCTH, HEOCTATOYHO MpaBUIIbHBIC
(opMynUpOBKY, HAaOMIOAAIOTCS HApYIIEHHS JOTMYECKOH IMocien0oBaTelb-
HOCTH B W3JI0)KEHUH ITPOTPaMMHOT0 MaTepuaa.
2 Hmxe 60 HeynonerBo- |O1ieHKa «HEYAOBICTBOPUTEIIBHO» BBICTABISCTCS CTYACHTY, eclii OoH He|OIleHKa «HE 3a4TCHO» BBICTABIISCTCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIecT-|CTyIeHTY, eClii CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |BEHHBIC OIIMOKW, HEYBEPEHHO, C OOJBINMMHU 3aTPYJHCHUSMHU BBHITIOIHSCT|HBIX TMOHATUH TEMBI QUCIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MUHUMAIIEHOMY

BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMcKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET
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Hanpasnenue noarorosku: 15.03.04 ABToMarn3anus TEXHOIOTHYECKUX IPOLIECCOB U IPOU3BOJCTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTHUYECKUX MTPOLIECCOB U MTPOU3BOICTB (110 OTPACIISIM)

JK3aMeHAIHOHHbIE BOINPOCHI
IO JUCHUIIIIMHEC TGODI/ISI ABTOMATHUYCCKOI'0 YIIPABJICHUA

. Obume moHATUS 00 YIPaBICHUU U CUCTEMaX aBTOMAaTHYECKOTO YIPABICHHUS.

. MaremaTtnueckue Mozien 0OBEKTOB U CUCTEM yIpaBiIeHUs. Moeny TUMa BXo — BBIXOJ.
. [IpeoOpazoBanue Jlamnaca.

. JIuneapuzanus ypaBHEHUs TUHAMUKH.

. Ilepenarounast pyHKUUS.

. JluHaMu4ecKue 3BeHbs U UX XapaKTECPUCTHUKH.

. OcHOBHBIE BUIbI CUCTEM aBTOMATHYECKOI'O yIIPABJICHMUSL.

. Bpemennsie (mepexoHbIe) XapaKTEPUCTHKHU.

9.AmmuntynHO-¢a30BbIi kpuTepuit HalikBucra.

10.Kpurepuii ['ypeuna.

11. ABTOMaTH4yecKoe U aBTOMaTU3UPOBAHHOE yIpaBieHUs. OCHOBHBIE IPUHIUIBI ABTOMATHUYECKOTO
yIpaBJICHUSL.

12. Ananu3 ycTOH4YMBOCTH.

13.Kpurepuii Muxaitnona.

14. Anrebpanueckue KpuTepuu ycTounBocTu. Heobxommumoe ycinoBue yCTOHYUBOCTH.
15. Teopemsl JIssmyHoBa A.M.

16.ITonarue ctpykrypHoil yctoiiunBoctu. AD®X acratndyeckux CAY.

17.HacToTHBIE OIIEHKH 3anaca yCTOMYMBOCTH.

18.KopHeBbI€ OLIEHKH 3amaca yCTOHYUBOCTH.

19.YacToTHBIE KpUTEPHUH KaueCTBa NEPEXOIHBIX MPOIECCOB.

20.UnTerpaibHbIe OLIEHKH.

21. YacTOTHBIE XapaKTEPUCTHUKH.

22 Merox PA®X. 11 — perynsTop.

23.Metoa PA®X. I1JI — peryasarop.

24 Meron PA®X. I1 — perynsTop.

25. Meton PA®X. [T1]] — perynsarop.

26. Cratndeckoe uieaabHOE 3BEHO (TIPOITOPIIMOHATILHOE).

27.Teopusi ”HBAPMAHTHOCTH U KOMOWHUPOBAHHOE YIPaBJICHUE.

28. UHTerpupyroliee 3B€HO € 3ana3/IbIBAHUEM.

29. UneanpHoe auddepeHiupyoiee 3BeHo.

30. Iuddepennupyroiiee 3BeHO C 3ara3AbIBAHIEM.

31. Cratrueckoe 3B€HO MEePBOTO MOpsiIKa (aepHoIuIecKoe).

32. Crarnueckoe 3B€HO BTOPOTO Mopsizka (anmepuoandeckoe [I-ro mopsaka).
33. Cratuueckoe konebarenabHOe 3BeHO II-ro mopsiaka.

34. neasibHOE MHTETPHUPYIOIIEE 3BEHO (aCTaTUYECKOES, HEHTPAIbHOE).
35.TunoBble 3aKOHBI PETYTUPOBAHUS.

03N DN W~



36.1IponoproHanbHBINA 3aKOH PETYIUPOBAHUS.

37. AnddepeHnnanbHbIi 3aKOH PETyITUPOBAHHMS.
38.MHTerpanbpHblil 3aKOH PETYJINPOBAHHUS.

39.MeTtoibl CHHTE3a CUCTEM aBTOMATHYECKOTO YIPABJICHUS.
40.Merox KOpHEBBIX ro10rpadoB.

41.Meton He3aTyXarONIMX KOJICOaHUH.

42 Metop norapuMUIECKUX aMIUTUTYIHBIX XapaKTEPUCTHUK.
43.PaciiipeHHbIC YaCTOTHBIEC XaPaAKTEPUCTUKH.

44. CTpyKTYpHBIE CXEMBI.

45. ITokazaTenu Ka4ecTBa MEPEXOIHBIX MPOILIECCOB.

Kpurtepun ounenkm:MakcuMmanibHOE 3HAYCHHE 3K3aMEHAIIMOHHOTO pedThHrapaBHO 40 Oai-
JaM, a MUHUMaJIbHOE - 24. B KauecTBe KpUTepueB BHIOPAHBI CIEAYIOIINE:

Bomnpoc bann

Ox3aMeHalMoHHbIN Borpoc Ne 1 7-11
TeOpeTHYecKas 4acTh (ONpeaeseHus, 00INe XapaKTePUCTUKH U T.I1.) 3-4
BBIBOA (hopmynt 3-4
MPaBJIbHOCTH KOHEYHOT'O PE3yJIbTaTa 1-3
OK3aMeHalMOHHBIH Borpoc Ne 2 7-13
TEOpeTHYeCcKas 4acTh (ONpeaesieHus, 00INe XapaKTePUCTUKH U T.I1.) 3-4
BBIBOA (hopmynt 3-5
MPaBJIbHOCTH KOHEYHOT'O PE3yJIbTaTa 1-4
[IpakTnueckoe 3agaHue (IpaBIbHOCTh KOHEUHOT'O PE3YJIHTATA) 8-12
HononautensHbiid Bompoc No | 1-3
JlononuurensHbli Bonpoc Ne 2 1-3

UTOI'O 24-40

CocraBuTes M H. B. Jlexuesa



MuHHCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deaeparuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUYECKU UHCTUTYT ((puiirai)
benepaibHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)

CDaKyJmeem Ynpasnenus u asmomamuzayuu
KaqbedpaAemomamus’auuu MmMexXHOoJIocU4eCKUxX npoyeccos u I’ZDOUS’@O()CWIG

Hanpasnenue noaroroku: 15.03.04 ApTomMaTH3aIMs TEXHOJOTMYECKHUX MPOILIECCOB M TPOU3BOJICTB
[Ipoduns: ABTOMaTH3AIMS TEXHOIOTHISCKUX MTPOIIECCOB U MIPOU3BOJICTB (II0 OTPACIIsIM)

KommiekT n1adopaTopHbIx pador
no aucuuiuinHe «Teopust aBTOMaTUYECKOTO YIIPABICHHS

JlabopaTopnasi paGora Nel
HccaenoBanne TMHAMHUYECKHX XaPAKTEPHUCTHK THIIOBBIX JHHAMHYECKHX 3BeHbEB
Ieas padorbi:IlonydeHre BpeMEHHBIX M YaCTOTHBIX XapaKTEPUCTUKHM THUIIOBBIX JUHAMHYe-
CKUX 3BEHBbEB;U3yUCHHE BIMSHUSI U3MEHEHUS MMapaMeTpOB NEpPeJaTOUYHbIX (DYHKIUI Ha BUA 3TUX Xa-
PaKTEpPUCTHK.

ITocTaHoBKAa 3a/1a4u:B KayecTBE 00BEKTa HCCIIEIOBAHUS BBICTYIAIOT TUIIOBBIE TMHAMHYECKHUE
3BEHBSI:

1) O3UITMOHHKIE (aNEPUOANYECKOE, KOJIebaTenpHOe);

2) uHTerpUpytomue (uacaabHOE, C 3ama3AbIBaHUEM, H30POMHOE);

3) nuddepenuupyromue (MaeaabHoe, ¢ 3ana3IbIBaHuEeM).

Heob0xonumo:

1) moay4uuTh nepeaaTouHbie GYHKIUU HCCIETyEMbIX 3BEHBEB;

2) onpenenuTh NePEXOIHbIE XapaKTEPUCTUKH UCCIIEAYEMbIX 3BEHbBEB;

3) ompenenuTh UMITYJIbCHBIE IEPEXOIHBIE XapAKTEPUCTUKH;

4) onpenenauTs JOrapuPpMUUECKre NEPEXOqHbIE XapaKTEPUCTHKHY;

5) ompenenuTh aMILTUTYIHO-(ha30BbIe XapaKTEPUCTUKH UCCIIEAYEMbIX 3BEHbEB;

6) MpoOMU3BECTU aHAIU3 BIMSHUSA Ha BPEMEHHbIE M YACTOTHBIE XapaKTEPUCTHKH BEIUYMHBI KO-
3 PUIMEeHTa YCUTICHUS U TIOCTOSIHHBIX BPEMEHHU.

Iopsinok BbINOJHEHHS JJA00PATOPHOH PadoThI

Jnist BEIMOTHEHUs 1a00paTOpHOI pabOThI HCIIONIB3YETCs MAKeT NMPHUKIAAHbIX nporpamm (ITITIT)
Control System Toolbox. IIIIII npennaznaven mist padbotel ¢ LTI-monensamu (Linear Time Invariant
Models) cuctem yrpaBieHus.

Bce HeoOXxonumble XapaKTEPUCTUKU THUIIOBBIX 3BEHBEB MOT'YT OBITh IOJYYEHBI C MOMOIIbIO
y’Ke U3BECTHBIX KOMaH[: step, impulse, bode, nyquist uim ¢ momoribo KoMaH sl ltiview.

PaGoTa BeIMOTHSAETCS B CIEAYIONICH MOCIEA0BATEIIBHOCTH:

1) M3y4nuTh TEOPETUUECKHUE CBEACHMUS;

2) 3amyctuth cuctemy MATLAB;

3) ¢ momomibi0 KOMaHAabl tf MOTy4YnuTh HepenaToyHble QYHKUIUU arnepruoOAUYECKHX 3BEHBEB C
pa3nuYHBIMU KO3 (UIIMEHTaMH YCUIICHHUS B COOTBETCTBUM C 3aJJaHHBIM BapHAHTOM;

4) ¢ momo1p0 KOMaH/ step, impulse, bode, nyquist orpenenuTs BpEMEHHBIE U YaCTOTHBIE Xa-
PaKTEpUCTUKH allepUOJINYECKOr0 3BEHA, C/IEIaB aHAIN3 BIMSHUS KOXPPULINEHTA YyCUICHHUS;

5) ¢ momomibi0 KOMaHAbl tf MOXy4YnuTh HepenaToyHble (QYHKUIUU anepHOAMYECKHX 3BEHBEB C
pa3IMYHBIMU IOCTOSHHBIMH BpeMEHHU T B COOTBETCTBUU C 3aJJaHHBIM BapHAHTOM,;



6) ¢ moMoIIpI0 KoMaHs step, impulse, bode, nyquist onpeaenuTs BpeMEHHbIE U YaCTOTHBIE Xa-
PaKTEPHUCTHKH allePHOANIECKOTO 3BEHA, CIIeNIaB aHAIN3 BIMSHHS BEJIMYMHBI TOCTOSIHHON BpeMeHH T;

7) MONXY4UTH NIepeAaTOuHbIe GYHKINU U TUHAMUYECKHE XapaKTEPUCTHKH JUIs KoJaeOaTeIbHOro,
UHTETPUPYIONTUX U TP PEPSHITUPYIOMNX 3BEHHEB.

JlaGoparopHasi padora Ne2
HccaenoBanue JIHHEHHBIX CHCTEM PeryJMpoBaHHus

eap padoThI:YCTAaHOBICHUE 3aBUCHUMOCTEH MEXKIY YacCTOTHBIMU XapaKTEpPUCTUKaAMU pa-
30MKHYTOW CHCTEMBI, KOTOPHIE MOTYT OBITh MOTYYEHBI KaK IKCIIEPUMEHTAIBHO, TaK M AaHATTUTHYECKH,
U TIOBEJICHUEM CHCTEMBI B 3aMKHYTOM COCTOSTHUU.

IlocTanoBKa 32/1a4M:MCXOIHBIMU JIAaHHBIMU JIJIS pacueTa CUCTEMbl HAa YCTOMYUBOCTH SBIISIFOT-
€A XapaKTEPUCTUUECKOE YPABHEHUE 3aMKHYTOM cucTeMbl, Win ADPX pazoMKHYTOW CUCTEMBbI, KOTO-
pBI€ MOTYT OBITh MMOJYYE€HBI SKCTIEPUMEHTAIBHO WA AHATUTUICCKH.

Heo0xoaumo:

1) moctpouts rogorpad HaiikBucra 11st pa30MKHYTOH CUCTEMBI;

2) 1Mo BHUly MOJYYCHHON KPUBOU OIEHUTh YCTOMYUBOCTH CUCTEMBI B 3aMKHYTOM COCTOSIHUY;

3) moaTBEepAMTH MOJYYCHHBIH BBIBOJ 00 YCTOWYMBOCTH 3aMKHYTOMH CHCTEMBI, IIOCTPOUB IS
Hee rpa@ UKy NepexXoIHBIX MPOIECCOB.

ITopsinok BbINOJIHEHHS 1a00pPaTOPHOIT padoThI

JI1s1 BBITIOTHEHUS JTA0OpaTOPHON pabOThI MCIOJIb3yeTCs TakeT mpukiIaaHabix mporpamm (ITITIT)
Control System Toolbox. IIII1 npenna3nauen mis padotsl ¢ LTI-monensmu (Linear Time Invariant
Models) cuctem ynpaBneHus.

Paborta BBIOTHSIETCS B CIEAYIOIIEH TOCIEA0BATEIbHOCTH:

1) U3y4uTh TEOpETUUECKHE CBECHUS;

2) 3anyctuth cucreMy MATLAB;

3) 3anucatb nepeAaTouHy0 QYHKUMIO anepnoanyeckoro 3seHa B COOTBETCTBUM C 3aaHHbIM
BapMaHTOM;

4) onpenenuth 4acToTHbIe Xapakrepuctuku ADX, JIAUX, JI®GUX aneproauyueckoro 3BeHa,
ucnonb3ys komauasl NYQUIST u BODE;

5) 3anucaTh nepeaaTouHyo (PYHKIHIO K0Ie0aTeTbHOTO 3B€Ha B COOTBETCTBUH C 3a/IaHHBIM Ba-
pUAHTOM;

6) onpenenuTh yacToTHbIe XapakTepucTuku ADX, JIAUX, JIOYX konedbarenbHOTO 3BeHA, UC-
nosb3ys komauasl NYQUIST u BODE;

7) omnpenenuTh YaCTOTHBIE XapaKTEPUCTUKU MOCIEI0BATEIbHO COSAMHEHHBIX allepUOaNUecKo-
ro ¥ K0Je0aTeIbHOr0 3BEHbLEB;

8) ucrnonp3ys kpurepuii HaiikBrcTa, COCTaBUTh TPOTHO3 HA TIOBEACHUE CUCTEMBI B 3aMKHYTOM
coctosHuy; eciu ADX pa3oMKHYTOH cUCTEMBI OXBaThIBAeT TOUKY (-1; 10), To ©I3MEHEHUEM MapameT-
POB 10OUTHCS YCTOMYMBOCTU CUCTEMBI B 3aMKHYTOM COCTOSIHUU;

9) ompenenuTh 4aCTOTY Cpe3a O U 3amac yCTOMYUBOCTH 110 ase;

10) mist oTpUIIaTeIbHONW €IWHUYHON OOpaTHOW CBSI3M OMNPENETUTH MOBEICHHE CHUCTEMBI B
3aMKHYTOM COCTOSIHMM, ucnoib3ys komanny FEEDBACK;

11) u3mMeHeHnEM MmapaMeTpoB alePHOINYECKOTO U KOJIEOATETLHOTO 3BEHBEB, IOOUTHCS, YTOOBI
ADX pa3oMKHYTOH CHCTEMBI OXBaThIBaJIa TOUKY ¢ KoOpAWHATaMu -1, 10, 4TO COOTBETCTBYET HEyc-
TOWYMBOM CUCTEME B 3aMKHYTOM COCTOSIHHUH;

12) ompenenuTh 4acTOTy cpe3a ¢ U (Ha30BbIN CABUT JUII HEYCTOWYMBON CHCTEMBI.

JlabopaTopnast paGora Ne3
Pacyer KOMOMHUPOBAHHOI CHCTEMbI AaBTOMATHYECKOI'0 YIIPABJIEHUS
eab padoThI: HAyYUTHCS PACCUMTHIBATH KOMOMHUPOBAHHBIE CHUCTEMBI ABTOMATHYECKOTO
YIIPaBIECHUS.
ITocranoBKka 3axa4u. Y IOBIETBOPUTEIBHOE KAYECTBO PETYIMPOBAHMS B IPOCTEUILEH OIHO-
KOHTYPHOW CHCTEME C UCIOJIb30BAHUEM CTaHAAPTHBIX 3aKOHOB PEryJMpPOBAaHUS MOXKHO 00ECIEUUThH



JMIIBG TpU OJAronpHUsATHBIX JUHAMHUYECKUX XapaKTepUCTHKaX oObekTa. OAHAKO OONBIIMHCTBY MPO-
MBIIUIEHHBIX OOBEKTOB XMMHUYECKOW TEXHOJIOIMH CBOMCTBEHHBI 3HAUUTEIHHOE YMCTOE 3ara3/blBa-
HHUE 1 OOJIbIINE TIOCTOSIHHBIC BpEeMEHH. B Takux ciydasx nake Mpu ONTHUMaIbHBIX HACTPOUKAX pery-
JTOpOB OHOKOHTYpHBIe ACP XapaktepusyroTcsi OOJBIIMMHA AWHAMUYECKUMH OIIMOKAMH, HU3KOU
4acTOTOM PETyJIMPOBAHMS U JUIMTEIbHBIMU IEPEXOIHBIMH ITPOLIECCAMM.

Heo0xoaumo:

1) nepeiitu ot oHOKOHTYpHOIT ACP K KOMOMHHUPOBAaHHON CHCTEME C JIOTIOJTHUTEIBHBIM KOP-
PEKTHUPYIOLIUM UMITYJIbCOM;

2) MPOBECTU PACUET HACTPOEK PETYIATOPA;

3) moay4uTh NEPeNaTOYHYI0 PYHKIHIO THHAMUYECKOTO KOMIIEHCATOPa.

ITopsinok BbINOJHEHHS J1a00pPaTOPHOIT padoThI

1) paccunTaTh HACTPOUKH PETYJIATOPA U OMPEACIUTh PaOOUyIO YaCTOTY B OJTHOKOHTYPHOU
CUCTEME PETYJINPOBaHMS;

2) BBIBECTH MEPEAATOUHYIO (QYHKIUIO HCAIbHOTO KOMIIEHCATOpa U3 YCIOBHUS HHBAPUAHTHO-
CTH U aHAJIM3 €r0 Pealn3yeMOCTH;

3) BbIOpaTh peanbHbIN KOMIIEHCATOP U ONPEAETUTH €ro MapaMeTphl U3 YCIOBUS MPUOIHKEH-
HOW MHBAapUAHTHOCTHU B HanOoJjiee CyIIeCTBEHHOM /ISl CHCTEMBI IMana30He 4acToT;

4) mOCTPOUTH EPEXOIHBIC MTPOTIECCHI B OAHOKOHTYpHOU ACP 1 B cucTeMe C TOMOJTHUTEIbHBIM
MMITYJIbCOM I10 BO3MYLIEHUIO;

5) CpaBHMTH MOIYYEHHBIE TEPEXOAHBIE MPOIECCH MEXKTY COOOH.

JlaGoparopHasi padora Ne4
Pacuer KacKaJHBIX CHCTEM aBTOMATHYECKOI0 PeryJIMpoOBaHuUsl

eap padoTbl: HayduThCs paccUUThHIBaATh KackagHble ACP 1Mo HM3BECTHBIM IEepeIaTOYHBIM
GyHKIUAM 00bEKTA.

ITocTanoBka 3aa4un: KacKaJHbIe CUCTEMbI IPUMEHSIIOT JUIsl aBTOMAaTHU3allMi 00BEKTOB, 00Ja-
JAIONUX OONBIIOH MHEPIMOHHOCTBIO 1O KaHATy PeryIMpOBaHHs, eclu MoxkHO BBOGpath Mmenee
MHEPLHUOHHYIO 110 OTHOIIEHHUIO 10 OTHOIIEHUIO K HauOoJiee OMACHBIM BO3MYIIECHUSIM MPOMEXKYTOU-
HYI0 KOOPJWHATY U UCIIOJIb30BATh IS HEE TO XKe PETYIHPYIOIIee BO3CHCTBUE, YTO U JJIT OCHOBHOTO
BBIXO/1a O0OBEKTA.

HeobxonuMo ompenenuTs HaCTPOWKH OCHOBHOTO M BCIIOMOTATEIBHOTO PEryJISTOPOB MPH 3a-
JTaHHBIX THHAMUYECKUX XapaKTePUCTHKaX 00bEKTa 0 OCHOBHOMY U BCIIOMOTaTeIbHOMY KaHajlaM.

ITopsinok BbINOJHEHHS 1a00pPaTOPHOIT padoThI

1) paccuntath mpUOIMKEHHBIE HACTpOiku ocHOBHOTO I[IM-perymaropa, ucmons3ys mnepena-
TOYHYIO ()YHKITUIO SKBUBAJICHTHOTO O0OBEKTA;

2) paccuuTaTh MpUOIMKEHHbIE HACTPOIKK BcrioMmorarenbHoro Il-perymnstopa, ucmnomnb3ys me-
penaTouHyIo (YHKIIMIO SKBHBAJIIEHTHOTO OOBEKTA;

3) YyTOUHUTH HACTPOWKH OCHOBHOTO M BCIOMOTAaTEIbHOTO PEryJsSTOPOB, MCIOIB3Ys Mepesa-
TOYHBIC (DYHKIIMH SKBHUBAJIIEHTHBIX O0OBHEKTOB;

4) moctpouTh TpadUKH TMEPEXOJHBIX IMPOIECCOB BCIOMOTATEIBPHOW KOOPAWHATHI (OCHOBHOM
PETyJISATOP OTKIIOYEH), OCHOBHOM KOOpAMHaThl B 0HOKOHTYpHOI ACP u B xackagHoit ACP.

JlabopaTopnasi pabora NeS
IIpoekTHpoOBaHMe peryjasiTopa IJsl JUHEHHOH CUCTEeMbI
Ileap padoTbl: OCBOEHNE METO/IOB IPOEKTUPOBAHUS PETYIIATOPA ISl OJHOMEPHOU JIMHENHHOU
HETPEPBIBHOW cUCTEMBI ¢ ToMoIIbI0 cpensl MATLAB.
IlocraHoBKa 3a1a4M: HAYYUTHCS CTPOUTH MOJCIIM COCIUHEHUN JIMHENHBIX 3BEHbEB; HAYUUTh-
s ucronb3oBath MOy b SISOTool asis mpoekTHpoBaHUS TPOCTEUIIIUX PETYIATOPOB.
ITopsinok BHINOJIHEHHS J1a00pPaTOPHOIl padoThI

9Tan BLINOJHEHHS 3aJaHUA \ Komanasl MATLAB \




9Tan BbLINOJHEHUN 3aJJaHusA

Komanasl MATLAB

1. BBegure mnepenaToyHylo (YHKLIMIO MOJIETH OOBEKTa

P(s) = Kak 00bekKT tf.

s(Tgs+1)

P=tf(K,[Ts10])

2. Beenure mnepenatoyHyro (YHKIUIO HWHTETPUPYIOIIETO

1
3B€HA Ry(s)=—.
TRS

RO=tf(1,[TR0])

3. IlocTpotite nepeaatounyo GYHKIHIO MPUBOAA, 3aMKHYB
UHTETPaTOp €AMHUYHON OTPULIATEIbHOW 0OPAaTHOM CBSI3BIO.

R =feedback (RO, 1)

4. TloctpoiiTe mepenaTouny0 (PyHKIIHIO MMOCIEA0BATEIbHO-

G=P*R
T'0 COeIMHEHUS] 00BEKTa C TPUBOIOM.
5. TloctpoiiTe mEpPEeXoIHYI0 XapaKTEePUCTUKY ISl MOJTy4eH-
HOW MOJIENIN U CKOMIUPYHTE ee B OT4eT yepe3 Oydep oOMeHa.
OObsicauTe, moueMy (yHKIUS OECKOHEYHO BO3pacTacT U step (G)

cTpemutcs K npsimoil. KakoB koadduuneHT HakiIoHA 3TOM
psiMOiT? 3aKpONTE OKHO C TpaduKOM.

6. ITocTpolite mepenaroyHyr0 (QyHKIHUIO H3MEPHUTEIBHOTO

ycTporcTsa H(s) =

H=tf(1,[Toc1])

Toes+1°
7. IlocTpolite mepenaTounyro GYHKIHIO Pa3OMKHYTOTO L=G*H
KOHTYpA.
8. TToctporite JIADYX pa3oMKHYTOI CUCTEMBI. bode (L)

9. OT™MeTbTe TOUKH, onpenessonme nepeceuenue JIAUX ¢
npsivoii 0 1B 1 nepeceuerue JIGUX ¢ mpsivoi -180°.

) Figure Mo. 1

ITKM — Characteristics — Stability
(Minimum Crossing)

10.  Omnpenenute, ABISETCA JU 3aMKHYTas CUCTEMa YcC-
ToiunBoi? KakoBbl 3amacel yCTOMYMBOCTH IO aMIUIMTYAE
(Gainmargin) n daze (Phasemargin)? Kakoii perynstop He-
SIBHO HCIOJB3yeTcsl B 3ToM ciydae? Ckomupyiite rpadux
JIA®YX B oruer.

) Figure Mo. 1

JIKM Ha MeTKax-Kpy»KKax

11.  Haiinute MakCUMalbHBIH KOA(PQOHUIMEHT YCHICHUS
pa3oMKHyTON cucTeMbl. OOBICHHUTE 3TOT PE3yJbTar.

) Figure Mo. 1

IIKM — Characteristics —
Peak Response

12.  3akpoiite okHo ¢ JIADUX wu 3anyctute Mmoaynb Sl-
SOTool.

sisotool

13. Hwmmoptupyiite nepenarounyo Gynkmuo G kak Mo-
nenb oobekTa (Plant) u H xak mopenb natumka (Sensor).
broxu F (npeadunstp) u C (perynsTop) ocTaBbTe 03 U3-
MeHEeHU (paBHBIMH 1).

) SIS0 Design Tool

File - Import

14.  OrkimrounTte u300pakeHWE KOpHEBOro rojorpaga
Tak, 4TOOBI B OKHE 0CTanach TONbKo JIADUX.

) SIS0 Design Tool

View — Root Locus (OTKII0YUTH)

15.  Jns Toro, 4ToObI Cpazy BUAETh U3MEHEHHS IEePEeX0/I-
HBIX TiporieccoB, 3anyctutre LTIViewer u3 BepxHero meHro
okHa SISOTool. Pacrionoxxute 1Ba OKHA PsIIOM, YTOOBI OHH

HE MepeKphIBAIN APYT ApPyra.

Analysis —
Response to Step Command

16.  OcraBbTe TOIBKO TpaduK MEPEXOIHOTO Ipoliecca Ha
BBIXO/IC, OTKJIFOYUB BbIBOJ] CUTI'HAJIa YIIPABJICHUA.

) L viewer [N

[TKM — Systems —
Closed loop rto u

17.  Onpenenute mepeperyaiupoBaHUE O W BpeMs Iepe-
xoaHoro npouecca T, . CkonupyiTe rpaduk B OTYET.

ITKM — Characteristics —
e Peak Response
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e Settling Time

18.  Tlepeiinure B okHOo SISOTool. Omnpenennre K03d-
GUIUEHT yCWIEHHs, NPU KOTOPOM IepeperyIupoBaHue
npumepHo paBHO 10%. Kak u3MeHunoce BpeMs nepexoHo-
ro mnporecca? KakoBbl 3amackl YCTOWYHMBOCTH B 3TOM CIIy-
yae? Ckonupyiire rpaguk B OTUET.

) SIS0 Design Tool

neperackupanue Mbibio JIAYX,
penaktupoBanue B none Current-
Compensator

19. [lepeiinute B OKHO cpenbl MATLAB U BBEIUTE Tepe-
JATOYHYIO GYHKITHIO MPONOPIUOHAIBHO-

Tgs
T,s+

v

nuddepenumnansroro (I11) perymnsaropa C,q(s) =1+

2

1
rae T, =1cek, T, — MOCTOSIHHAsI BPEMEHH 00bEKTa.

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

20.  Ilepeiinute B okHOo SISOTool. Umnoptupyiite pery-
nsTop Cpd kak 6a30Byr0 Mojielb yist 6moka C.

) SIS0 Design Tool

File — Import, Cpd -> C

21.  Ompenenute MOTOJHUTEIBHBIN KOI(PPHUIUEHT YCH-
JIEHUs1, TIPU KOTOPOM MEPEPETYIUPOBAHUE MPUMEPHO PABHO
10%. Haiinure BpeMs mepexoJHOTO ImpoLecca U 3amachl yc-
toilunBocty. CpaBHuTe nponopuuoHanbHbeli u  I1J1-
perynsatopel. CkomupyiiTe B OTUeT TpaduK MEepexoIHOTO
npolecca.

) SIS0 Design Tool

neperackupanue Mblibio JIAYX,
penaktupoBanue B none Current-
Compensator

22.  Ompenenute MOTOJHUTEIBHBIN KOY(DPUIUEHT YCH-
JICHUSA, IIPpU KOTOPOM BpEMs NCPEXOAHOI0 Mponecca MUHU-
MajapHO. CKOMUpYHTE B OTUET TpadHK MEPEXOMHOTO IPO-
1ecca.

) 8150 Design Tool

neperackuBanue mMuibio JIAUX,
penakTtupoBanue B nojie Current-
Compensator

23.  Tlocrpoiite mnepenaTouHyr0 (YHKIHIO TMOJTYYCHHOMN
3aMKHYTOU CHUCTEMBI.

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

24.  TloctpoiiTe MUHMMAJbHYIO pealii3alldio MepeaaToy-
HOU GyHKuMU W.

W = minreal(W)

25.  OmpenenuTe mMojroca MepeaaTouyHoON PyHKIIUNA 3aMK-
HYTOW cucTeMbl. YTO 03HayaeT OJIM30CTh HEKOTOPHIX MOJI0-
COB K MHUMOHW ocu? BepHo 11, 4TO B 3TOM ciydae Oyner
MaJIblil 3a11aC YCTOWYUBOCTH?

pole (W)

26.  Haitnure ko3 PUITMEHT YyCUICHUS CHUCTEMBI B yCTa-
HOBUBIIEMcs pexume. O0bsicHuTe pe3ynbrar. EcTh u y Ta-
KON CHCTEMBI cTaTh4ecKas OUIMOKa Mpu OTCICKUBAHUU TO-
CTOSIHHOTO CUTrHaJa?

dcgain (W)

27.  lTloctpoiiTe MUHMMAJbHYIO pealii3alldio MepeaaToy-
HOW (YHKIIMM 3aMKHYTOH CHCTEMBI OT BXOJa K CHUTHAIY
yrIpaBieHus (BBIXOAY PETYISATOPA).

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

28.  ITlocTpoiiTe W3MEHEHHE CHUTHajla YIPaBICHUS TpU
€IMHUYHOM CTYIIEHYaTOM BXOJHOM CHTHAaJ€ M CKOIUpYHTe
rpa¢puk B oryer. OOBACHUTE, TIOYEMY CHUTHAT YIPABICHUS
CTPEeMUTCS K HYIIO.

step (Wu)

JlaGoparopHasi padora Ne6
OmnpenesieHne HACTPOEK PeryJasiTopa
MEeTO0M pPaCIIMPEHHbIX YACTOTHBIX XapaKTePUCTHK
Ilenp paloTbl: HayuuTCS pacCCUUTHIBATH HACTPOEUHBIE IMAPAMETPBI PEryIATOPOB METOJOM

pacIIMPEHHBIX YaCTOTHBIX XapaKTEPUCTHK.

ITocTaHoBKA 3a1a4u: B KayecTBE OOBEKTa MCCIEIOBAHUS BBICTYIAeT OOBEKT YIPaBICHHS, KO-



TOPBIM ONUCBIBAETCS AIEPUOAMUYECKUM 3BEHOM IIEPBOI0O NOPSIKA C 3a11a3/IbIBAHUEM.

Heo0xoaumo:

1) paccuuTaTh pacIIMpPEHHbIE YaCTOTHBIE XapAKTEPUCTUKNA 0OBEKTA JJIS 3aJJaHHOM CTENEHH KO-
J1e0aTeILHOCTH m;

2) onpenenuTh HaCTpoeuHbli napamerp 11 — perynsaropa;

3) paccuuTaTh U TIOCTPOUTH KPUBYIO PaBHOM KOJIEOATEIHPHOCTH B IUTOCKOCTH mapameTpoB Cl u
CO nas IIU — perynsaropa;

4) paccuuTaTh M MOCTPOUTH KPUBYIO PAaBHON K0JIEOATEILHOCTH B TUIOCKOCTH mapameTpoB C1 u
C2 nas ITJL — perynsTopa;

5) BBIOpATh pabouyIO YaCTOTY M COOTBETCTBYIOIIHE €1 ONTUMAaJIbHBIE HACTPOUKH;

6) mocTpouTh nepexoaHble mpoueccsl B cucteme c I1-, [I1-, ITJ] — perynsaropamu.

Iopsinok BbINOJHEHHS JJA00PATOPHOH PadoThI

1) mo rpaduKy KprBO pa3roHa 0ObEKTa ONPENENUTh MepelaTOYHYI0 (PYHKINIO 00BEKTa;

2) paccuuTaTh PaCUIMPEHHbIE YaCTOTHBIE XapaKTEPUCTUKH OObEKTa JJIsl 3aJaHHOM CTENEHU KO-
nebarenpHocT m = (0.221;

3) ompenenuTh HacTpoeuHblit mapametp I1 — perynsaropa;

4) paccuuTaTh ¥ OCTPOHUTH KPUBYIO paBHON Koje0aTeNbHOCTH B IuIocKocTH napamerpos Cl u
CO0 nna IIA — perynsitopa;

5) BBIOpaTh ONTHUMAJIBHYIO TIAPY HACTPOEK, COOTBETCTBYIOIINE paboueil yacToTe;

6) paccuMTaTh U MOCTPOUTHh KPUBYIO PAaBHOW K0JIEOATETLHOCTH B TUIOCKOCTH mmapaMeTpoB Cl u
C2 nnsa ITJL — perynsTopa;

7) BBIOpaTh ONTUMAJIBHYIO MTAPY HACTPOEK, COOTBETCTBYIOIINE paboUdeil 4acToTe;

8) 3amycTuth cucremy MatLab;

9) mony4uTh nepeaaToyHble GYHKIMU 3aMKHYTBIX CUCTEM, COCTOSIIIUX M3 33JaHHOTO 00bEKTa
Y TIOyYEHHBIX PETYISITOPOB;

10) mocTtpouTs nepexoubie mporecchl B cucteme ¢ [1-, [THU-, T1]] — perynstopamu.

Kputepun ouenku: KomuyecTBo 0ayioB, KOTOPOE€ MOXKHO TOJIYYUTh 3a JTAOOPATOPHYIO padoTy,
MPEJICTABICHO B Ta0.

bann
JlaGoparopHas paboTa OYHO-3a04Has hopma 3ao04Has Gpopma
6 cemecTp 7 cemecTp 7 cemectp 8 cemecTp
Nel 20-30 15-20
Ne2 20-30 15-20
Ne3 20-30 15-20
Ned 12-16 12-16
Ne5 12-17 12-17
Ne6 12-17 12-17
HUTOI'O 60-90 36-50 45-60 36-50

CocraBuTenb M H. B. Jlexxnena



MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMcKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

(Dakyﬂbmem ynpaejeHusd u asnmomamusayuu
Kaqbe()pa asmomamusayuu mexHoiocuvecKux npoyeccos u npouaeodcme

Hanpasnenue noaroroBku 15.03.04 «ABTOMaTH3a1Ms TEXHOJIOTHYECKUX TPOLIECCOB U TPOU3BOACTBY»
[Ipoduns: «ABTOMAaTH3ANNS TEXHOIOTHYECKHUX POIIECCOB U IPOU3BOCTB (IO OTPACIISAM)»

KommnuiekT 3aganuii 11t KypcoBoil padoThl
10 aucuuIuInHe «Teopus aBTOMaTUYECKOrO YIIPaBICHUS»

Pacuyer u uccienoBanmne napamerpos CAY

Iopsinok BHINOJHEHHS JJA00PATOPHOH PadoThI

Jns ctpykTypHO#t cxembl CAY, COOTBETCTBYIOIIEH BBIOpaHHOMY BapUaHTY, BBIIOJHHUTH Clie-
JYIOIIHE TEUCTBHUS:

1. W30aBUTHCS OT BCEX MEPEKPECTHBIX NapaJlIeIbHBIX U OOPATHBIX CBA3EH, IPUBECTH CTPYK-
TYpHYIO CX€MY K CTaHJapTHOMY BUly. OmpeenuTs nepeaaTouHyio (yHKIHIO Pa30MKHYTOMN CHCTe-
MBI, 3aIMCaTh €€ B CTaHAapTHON ¢opme. OnpeaeuTh CTeNeHb acTaTU3Ma CUCTEMBI.

2. Omnpenenuth aMIUIUTYAHO-(a30BYI0, BEIIECTBEHHYIO 1 MHUMYIO YaCTOTHBIE XapaKTepH-
CTUKH Pa30MKHYTON CUCTEMBI.

3. TMoctpouts romorpadp ADUX pazoMKHYTOM CHUCTEMBI.

4. Haiitu BelpakeHus g acumnrornueckoit JIAUYX u JIOYUYX pa3oMKHYTOH CHCTEMBI.

5. Toctpouts B Macmtade JIAUX u JIOUX pazoMKHYTOM CHCTEMBI.

6. Omnpenenuts ycroitunBocTh 3aMKHyTOH CAY ¢ noMombto kpurepus HaiikBucra u nora-
pUbMHUYECKUX YACTOTHBIX XapaKTEPUCTHUK.

7. Haiitu 3amacel yCTOMYUBOCTH CUCTEMBI 10 (pa3e ¥ 10 aMILIUTY/IE.

8. Haiitu nepenarounyro GyHKIIUIO 3aMKHYTONH CUCTEMBI M TIPOBEPUTH BBIBOIBI ITYHKTA 6 C
IIOMOILBIO YaCTOTHOTO KpuTepus Muxaiisiosa.

9. Omnpenenuth BEIMYHUHY MOMPABOYHOTO KO3 (PUlIMEeHTa YCUIEHUS, TPH KOTOPOM CTaTHye-
cKas omMOKa 3aMKHYTOM cucteMbl Oyet He Oonbiie 0.1; mepeperynmupoBaHie B CHCTEME COCTaBUT
12 %; Bpemsi mepexoqHOro mnpouecca OyneT MUHUMAIIbHBIM.

10. TTocTpouTs ¢ mepexoaHyro (PYHKIIHIO 3aMKHYTON CHCTEMBI U OIICHUTh OCHOBHBIE TIOKa3a-
TEJIM KauecTBa PeryaupoBaHus (IepeperyiupoBaHie U BpeMs pEeryIupoBaHusi) B CUCTEME.

11. IIpeobpa3oBaTh MOJYUEHHYIO CUCTEMY B IU(PPOBYIO (OPMY U IIOCTPOUTH TMIEPEXOTHBIC
MIPOLIECCHI JIs PA3JINYHBIX 3HAYEHMI 111ara KBAHTOBAHMUS.

HcxoaHble JaHHDBIE

BapI/IaHT Cxema k1 kz k3 k4 k5 T1 T2 T3 T4 T5 T(, é’;
l. (f) 7 5 10 6 09 | 02 | 05 08 | 01 0.3

2. (a) 5 1 2 5 0.5 0.5 04 | 06 | 01 0.8 0.5
3. (e) 0.2 2 2 30 2 0.5 0.8 02 | 0.75

4. (b) 2 02 2 10 3 0.5 0.5 09 | 0.75

5. (c) 0.5 5 4 10 | 025 | 08 0.5
6. (d) 0.7 2 2 9 0.7 02 | 05 04 | 055

7. (f) 2 2 15 19 0.5 0.7 0.2 06 | 015 | 0.75

8. (c) 0.2 4 5 10 | 025 | 07 0.5
9. (a) 1 5 2 4 02 0.1 04 | 02 | 025 | 0922 0.5
10. (b) 0.5 6 3 25 03 01 | 001 | 03 | 025




BapI/IaHT Cxema k1 kz k3 k4 k5 T1 T2 T3 T4 T5 T(, é’;
11. (e) 1.1 3 5 12 0.7 01 | 095 | 03 0.6

12. (a) 2 0.8 4 15 2 075 ] 015 | 095 | 0.1 0.6 04
13. (d) 1.5 5 0.5 5 2 0.1 0.1 02 | 0.75

14. () 5 7 15 4 0.5 0.5 0.6 09 0.2 0.7

15. (b) 0.7 10 2 20 0.5 02 | 03 06 | 05

CrpykrypHblie cxembl CAY
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Bapuant A
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ky |——
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Bapuant E
ks - 3 >
4 Tis+1 4 Tys+1
_|_
k3
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ky [
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Bapuant F

Kpurtepun onenkn
(B cooTBeTCTBUM ¢ MoJ1o:keHUueM 0 BPC)
[Tpu oreHke pe3yslbTaTOB BHINOJIHEHUSI KypCcOBOW paOOThI B paMkax aucuuIuiMHbl «Teopus
aBTOMATHYECKOTO YIIPABJICHUS» HCIIONIB3YETCs PEUTHHIOBAsi CHCTEMA.
MakcumanbHOe 3HaueHHe OLIeHKHU KypcoBoil paboTsl paBHO 100 6. KypcoBas paGora cuunta-
€TCsl CIAaHHOM, €CIT CTYICHT MOJIy4uI 3a Hee He MeHee — 60 0.
Kputepun olieHKH npeJcTaBIeHbI B Ta0JI.

Kpurepun onenkn KoanuectBo 6a/1510B
KoppeKTHOCTH cOCTaBJIeHUSI MATEMATUYECKON MOAEIIHN 0-20
[IporpaMMHas peanuzanus 0-20
['padpraeckoe npeacTaBiaeHUE Pe3yIbTaToOB 0-20
[IpaBUIIBHOCTB YHCIEHHBIX PE3YJIbTATOB 0-20
Odopmienue oruera 0-10
CBOEBPEMEHHOCTbH CJIaul KypCOBOM pabOTEHI 0-10
NTOI'O 0-100

CocTaBHUTENb M H. B. JlexxHeBa




MuHucTepcTBO HayKu U Bbicuiero oopasoanus Poccuiickoit @enepannu
HuxHexkaMCKkuii XMMUKO-TEXHOJIOTMYECKUNA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOI'O OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENBCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

@CleJmeem Ynpaesnenus u asmomamuzayuu
Kaqbec)paAemomamus’auuu mexXHoJlocu4eCKUux npoyeccos u I’ZDOUS’@O()CWIG

KommuiekT 3agaHuii 1Jisi KOHTPOJIbHOH padoThl
no aucuuiuinHe «Teopust aBTOMaTUYECKOTO YIIPABICHHS
(st 3a04HOM hopMBI OOyUEHHST)

Onpenenenne HaACTPOEK peryJsiTopa MeTOA0M He3aTyXalIHX KoJeOaHni

Heap padoTbi:Lienabio pabOTHI SBISETCS OCBOEHHUE METOJOB pacdyeTa ONTHUMAJbHBIX WM MpH-
E€MJIEMBIX («XOPOULIUX») HACTPOEK PETYIATOPa 3aJaHHON CTPYKTYPBHL.

IlocTranoBka 3axaun. /1 onpeneneHns HACTPOCK PETYIATOpa 3aJaHHON CTPYKTYpHI pa3pado-
TaHO OOJIBIIIOE YHCIIO PACUETHBIX METOJOB, YaCTh U3 KOTOPBIX SBISIOTCS TOYHBIMH, HO TPYAOEMKH-
MU, Ipyrue 00ecreurnBaoT HaX0XKACHUE MPUOIKEHHBIX HACTPOEK, HO YJOOHBI U MPOCTHI B IpHUMe-
HEeHUM (HE TpeOYIOT CIOXKHBIX M 00beMHBIX pacueToB). ONUH U3 MPUOIMKEHHBIX METOJIOB — METOJI
HEe3aTyXaloluXx KojaeOaHuii.

Heo6xoaumo:

1) onpenenuTs epeaaTouHy0 GYHKIHIO 00BEKTa,

2) HalTH KPUTHYECKYIO YaCTOTY My, U KPUTHYECKYIO HacTpoliKy Cip I1 — perynaropa, nmpu ko-
TOPOH B 3aMKHYTOM CHCTEME BO3HUKAIOT He3aTyXalolue KoJeOaHus;

3) onpenenutsb 110 Cjyp HACTPOMKH PETYIATOPOB;

4) cpaBHUTH IMOJIyYCHHbIE HACTPOMKH CO 3HAYEHHUSMH, IMOJYYEHHBIMH IO MNPUOIUKEHHBIM
bopmymnam.

Iopsinok BbINOJHEHHS JTA00PATOPHOH PadoThI

1) mo rpaduKy KpUBOH pa3roHa ONpeleUTh MapaMeTphl MepelaTOYHON QYHKIUU 00BEKTa;

2) ¢ moMoripo KpuTepusi HallkBucTa onpenenuTh KpUTHUECKYI0 HACTPONKY perymisTopa, mpu
KOTOPO 3aMKHYTasi CUCTeMa Oy/IeT HaXOJAUThCS HA TPAHUIIE YCTOWIHMBOCTH;

3) paccumTaTh ONITUMAaJIbHBIE HAcTpoeuHble mapameTpsl [1-, [TU-, ITN]] — perynsaTtopos;

4) HaliTU 3HAYCHHS HACTPOCYHBIX IMAPAMETPOB TI0 MPUOIMKEHHBIM (popMyIam;

5) 3anyctuth cuctemy Matlab;

6) MOJXYYUTh NMEPEeIaTOUHYI0 (PYHKIMIO 3aMKHYTOM CHCTEMBI, COCTOAIIYI0 U3 oObekTa u I —
perynaropa ¢ HaCTPOE€YHbIM ITapaMeTpoM, paBHBIM Ciyyp;

7) mONIy4UTh TepeNaTOYHy0 (QYHKIUIO 3aMKHYTOM CHCTEMBI, COCTOSINYI0 U3 oObekTa u 11 —
perymisTopa ¢ HaCTPOEUHBIM IMapaMeTpoM, paBHbIM C;*;

8) ¢ moMoIIbI0 KOMaHIBI Step MOCTPOUTH I'paUuKU MEPEXOAHBIX MPOIECCOB sl 000MX CiTyda-
€B.

Kpurepum oueHku
(B cooTBeTcTBUM ¢ OJ0KeHHeM 0 BPC)

[Ipu oneHke pe3yabTaTOB BHIIOJHEHUS KOHTPOJIBHOM paboOThl B paMKax IUCHUIUIMHBI «Teo-
pyusa aBTOMATUYCCKOT'O YIIPABJICHUA» HCIIOJIB3YCTCSA peﬁTHHFOBaH cucrema.

CorylacHO peWTHHTOBOW CHUCTEME OIleHKAa PE3YJIbTAaTOB BBHIMOJHEHHS] KOHTPOJIBHON pabOThI
dbopMupyeT Tekymuid pedTHHr R ™. MakcuManbHOe 3HaUYe€HUE OIICHKH KOHTPOJIBHOH pabOThl paBHO
30 6. KorTponbHas paboTa cuuTaeTcsi ClIaHHOW, €CJIM CTYACHT MOJy4nsI 32 Hee He MeHee — 150.

Kputepun olieHKH npecTaBIeHbI B Ta0JI.

Kpurepun onenkn KosanuyectBo 6a/1510B




3aounas popma o0yueHust

KoppekTHOCTh BBIOOpa METOAMKH pacyeTa 4-8
KoppeKTHOCTH cOCTaBJIEHUSI MATEMATUYECKON MOAEIIHN 4-8
[IpaBusbHOCTB pacyeTa 3-6
['padpraeckoe npeacTaBiaeHUE Pe3yIbTaToOB 1-2
[IpaBHIIBHOCTH YUCIICHHBIX PE3YJIBTATOB 1-2
Odopmiienne oTyera 1-2
CBOEBPEMEHHOCTH C/1a4l KOHTPOJHLHON PabOTHI 1-2
NTOI'O 15-30

CocTaBuTeb M H. B. Jlexxnesa




MuHucTepcTBO HayKu U Bbicuiero oopasoanus Poccuiickoit @enepannu
HuxHexkaMCKkuii XMMUKO-TEXHOJIOTMYECKUNA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOI'O OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENBCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

@CleJmeem Ynpaesnenus u asmomamuzayuu
Kaqbec)paAemomamus’auuu mexXHoJlocu4eCKUux npoyeccos u I’ZDOUS’@O()CWIG

Hanpasnenne noarorosku: 15.03.04 ABTomMarn3anusi TEXHOIOTMUYECKHUX IPOLIECCOB U IPOU3BOJCTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTHYECKHUX MTPOLIECCOB U MTPOU3BOJICTB (110 OTPACIISIM)

10 JUCLHMITIIMHE ((TCOpI/IH ABTOMAaTHYE€CKOI'O YIIPABJICHUS

Bapuant Nel

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJbKUX BEPHBIX 0TBETOB
1.1. OcHOBHBIE TPUHLIMIIBI ABTOMATUYECKOTO YIIPABIICHHUS:
1) pazoMKHYyTOE yIpaBJECHHUE;
2) TPUHIIUI MaKCUMYMa;
3) OnpUHLKI KOMIIEHCAIUH;
4) nomycTUMOeE yIpaBlIeHUE,
5) mpuHIUI 00paTHOM CBA3H.
1.2. [Ipumepbl aBTOMaTUYECKUX CUCTEM:
1) aBTOMAT, BBIOpACHIBAIONINI KaKue-THO0 peaMeThl (OUIeTh, IIIOKOIa 1) IPU OIYCKaHUU B HE-
ro OMpeesIeHHON KOMOMHAIIUN MOHET;
2) peryisiTop CKOPOCTH BpallleHUs JBUTATENS HE3aBUCUMO OT BHEIIHEH HArpy3KHu;
3) aBTOMAT BKJIIOUEHUSI OCBELICHUS, B KOTOPOM MMeeTcs (OTORIEMEHT, pearupyomuil Ha CHITy
JTHEBHOTO CBETA, M CIIEUAIBHOE YCTPONUCTBO Ui BKIIIOYEHHS OCBELIEHHs, CpadaThIBaroIiee
OT ONPEJIEIIEHHOTO CUrHaNa (POTOIIEMEHTA;
4) aBTONMUIIOT, TOJACPKUBAIOIINI OMPEICIICHHBIN KypC M BBICOTY TIOJIETa caMoJieTa 6e3 OMOIIN
JeTYUKA U Tp.;
5) cucrtema noJep:KaHusl YpOBHSI B €MKOCTH Ha HEM3MEHHOM 3HAUYE€HUH.
1.3. Kakue xapakTepuCTUKU MIPUMEHSIFOTCS IS OMUCAHUS TUHAMUYECKUX CBOWCTB TMHEHHBIX 3BEHb-
eB (00BEKTOB):
1) BpemeHHBIE (IIEPEXOIHEIC);
2) KauyeCTBEHHBIE;
3) 4acTOTHBIE;
4) mepuoIMYeCcKHe;
5) KOJIWYeCTBEHHBIE.
1.4. YacTOoTHBIE XapaKTEPUCTUKU:
1) aMIIuTyHO-4acTOTHAs XapaKTEPUCTHKA;
2) nepexoaHasi XapaKTepUCTHKa;
3) ¢azo-yacToTHAsA XapaKTEPUCTHKA,
4) aMIIuTyIHO-(ha30Bas XapaKTEPUCTHKA;
5) nmepenarouHast pyHKIHUS.
1.5. YacTOoTHBIE KPUTEPUH YCTOMUYHUBOCTH:
1) Kpurepuii Koxpena;
2) xputepuit Muxaitiosa;
3) ammuTyaHo-(a3oBbIif kpuTepuii HaiikBucra,




4) xputepuii CTbI0JI€HTA;

5) xputepuii Gumepa.

1.6. HacToTHBIE OLIEHKH 3amaca yCTONYMBOCTH:

1) 3amac yCTOWYHMBOCTH IO aMIUTHTY/IE;

2) 3amac yCTOWYMBOCTHU 10 BPEMEHU;

3) 3amac yCTOWYMBOCTH IO MOJYJIIO;

4) 3amac ycTOWYMBOCTH 110 (ase;

5) 3amac yCTOWYHMBOCTH IO 3HAKY.

1.7. Kakue 3 HUKETEePEUNCICHHBIX SIBISIOTCS TUITOBBIMU 3aKOHAMHU PETYITUPOBAHUS:

1) mpornopIrOHaTbHBIN;

2) muddepeHanbHbIN;

3) WHTETpaIbHBIH;

4) mponopUUOHANBHO - HHTETPAIbHBIH;

5) uHTETpanbHO - AUddepeHInaTbHBIN.

1.8. TeopeTuueckre METO/IbI CHHTE3a CUCTEM aBTOMATHUECKOTO YIIPaBJICHUS:

1) TpagueHTHBIN METOT;

2) MeTOoJ KOPHEBBIX roA0rpados;

3) Meron jgorapupMUUECKUX aMIUTUTYIHBIX XapaKTEPUCTHUK;

4) MeToa yCTOMYHUBOCTH;

5) amanTUBHBIA METOJI.

1.9. Meronuka pacuera ontuMaibHbIX HacTpoek 1M — perymnstopa cBOAUTCS K CIEAYIOLIEMY:

1) pacuer pacHIMpEHHBIX YAaCTOTHBIX XapaKTEPUCTUK OO0bEKTa Ui 3aJaHHOW CTENeHu Kojebda-
TEIILHOCTH M¥*;

2) pacuer u OCTpOEHUE KPUBOK paBHOM K0Ie0aTeTLHOCTH M = M™* B IMJIOCKOCTH mapaMeTpoB C,

u Cyp o popmynam;

3) BBIOOp pabouel YaCTOTHl WP M COOTBETCTBYIOIINX €l ONMTHUMATBHBIX HACTPOCK;

4) pacdeT KOpHEN XapaKTEpUCTUUECKOIO YPAaBHEHUS;

5) pacuer airopuTMa aJanTaluHy.

1.10. B MeTone He3aTyxaromux KojaeOaHHii:

1) Ha mepBoM dTare moAdUpaeTcs Takas HACTPOWKa MPOMOPIHOHAILHOTO PeryisTopa (T.€. BbI-
KITIOYAIOTCSl MHTETpabHas U nuddepeHuanbaas COCTaBISIONINE), IPU KOTOPOH B 3aMKHY-
TOM cHcTeMe YCTaHaBIIMBAIOTCS He3aTyXarwllue KoiebaHus, T.e. CUCTeMa HaXOIUTCS Ha rpa-
HULIE YCTOWYHUBOCTH;

2) Ha TpeTheM dTale pelraeTcs 3aja4a ONTUMH3AUY;

3) Ha BTOPOM 3Talre PAacCUUTHIBAIOTCA PabOyMe HACTPOWKH BHIOPAHHOTO PETYJSATOpa MO MpHU-
ONMKEHHBIM (pOPMYJIaM B 3aBHCMMOCTH OT BeauduHbl C;' 1 mepuoja He3aTyXarolux KoJe-
Oanmii T*;

4) paboumne HaCTPOUKH JIFOOOTO PETryJIsATOpa PACCUYMTHIBAIOTCS B JIBA ATAIa;

5) Ha 4YeTBEpPTOM 3Tare MPOBOAUTCS aHAIHU3 YCTOHUYNBOCTU CHCTEMBI.

Yacts 1. 3ajanne ¢ BLIOOPOM 0IHOTO BEPHOI0 OTBETA
2.1. ABTOMaTU3MPOBAHHBIM HA3bIBAIOT MPOILIECC YIIPABICHUS, B KOTOPOM:
1) yacTh QYHKIIHI BBITTOIHSETCS YEIOBEKOM, APYras 4acTh — aBTOMAaTUIECKUMH YCTPOHCTBAMU;
2) Bce (hYHKIMH MPOIIecca BHITIOJHSIOTCS YEJIOBEKOM — OTIEPaTOPOM;
3) Bce (DYHKIMU BBITOTHSIIOTCS aBTOMAaTHYECKUMH YCTPOHCTBAMU;
4) Bce (YHKIIMH BBITOJIHAIOTCS MEXaHUUYECKUMH YCTPOMCTBAMH.
2.2. Bo3aelicTBrE, BBI3BIBAIOIIEE HEXKEIATEIBHOE U3MEHEHHUE YIIPABIAEMOM BETNYMHBIL:
1) ympaBneHue;
2) BO3MYIIEHUE;
3) paccoriiacoBaHue;
4) 3amaroriee BO3/ICHCTBHE.
2.3. I'paduyeckass MoJIesIb CHCTEMBI, B KOTOPOH Ka)XJIOMY 3JIEMEHTY CTABHTCS B COOTBETCTBHE €TI0




TUHAMHUYECKAasi XapaKTepUCTUKA:
1) TexHOJOTHYECKas CXEMa;
2) CTPYKTYypHasl cXema;
3) mpUHIMIHAIBHAS CXEMa;
4) pyHKIIMOHANbHAS CXEMa.
2.4. [Ipumep MHTETPUPYIOIIETO 3BEHA:
1) cratuyeckoe 3B€HO BTOPOTO MOPSIKA;
2) uHTErpupyloliee 3B€HO C 3ara3/IbIBaHUuEM;
3) uneanpHOE MU HepeHIUPYIOIIee 3BEHO;
4) cTaTuyecKkoe 3BE€HO MEPBOTro MOpsaKa (aepruoIUIecKoe).
2.5. Cuctema Ha3bIBaeTCs yNpaBIsIEMON, €CIIN:
1) He cyulecTByeT Takoe YIpaBJIeHHEe, KOTOpOe U3 JIF0O0ro HayalbHOI'O COCTOSIHHS MEepeBeleT
cucTeMy B J1I000€ KOHEUHOE MOJIOKEHUE;
2) cymiecTByeT Takoe YIpaBlieHHEe, KOTOPOe U3 JH000ro HauyalbHOIO COCTOSIHUS MEpeBeIeT CHUc-
TEMY B JIt000€ KOHEYHOE MOJI0KEHNUE;
3) B cuUCTeMe HE CYIIECTBYET BO3MYIIEHHU;
4) cucrema HecTallMOHapHasl.
2.6. [TokazaTenu kayecTBa MEPEXOAHBIX MPOLECCOB:
1) TOYHOCTD U aJIEKBAaTHOCTb;
2) ommoOKa peryJMpoBaHus, OLICTPOACHCTBIE, IEPEPEryINPOBAHUE;
3) NpoU3BOAMTENHHOCTD U KaU€CTBO KOHEYHBIX MTPOAYKTOB;
4) yCTOMYMBOCTH CHCTEMBI.
2.7. VIHTerpanbHblii 3aKOH PETYJIUPOBAHUSA:

D UW®=C, [r()-y,]-d2;

2) U()=C,-y(t);
) U(t)=C-[y(t)=y];
4) U(t)=C,-5().

2.8. luddhepeHninanbHbIi 3aKOH PEryIUpPOBaHUS:
D U@ =C,- [ -y,]-di;
0

2) U@ =C,-y(®);
3) Ut)=C-[v(t)=y,];
4 U@)=C,-o().
2.9. Hacrpoiiku 11 — perynsropa:

1 .
1) G —m{msm[—d)oﬁ(m,m)]—cos[—¢06(m,03]} )

1 :
2) C = m {m sin [—¢06 (m, 03)] —cos [—¢06(m, (o]}

1 . 5 .
C, —m{msm[—d)oﬁ(m,m)](m +1)} ;

(0] .
3) G, —msm[— ,;(m,0) -l

00

1 . 2
4) Co—m{wsm[—d)oﬁ(m,w)](m +1)}.

2.10. Cxonpko mapametpoB HacTpoek umeet [11]] — perynsarop:



D 1;
2) 2;
3) 3;
4) 4.
Bapuant Ne2

Yacts 1. 3ananue ¢ BbIOOPOM HECKOJIbKHX BEPHBIX 0TBETOB
1.1. Juckpetnbie CAYVY:
1) peneiinble;
2) HenpepbIBHBIE;
3) WMIIYJIbCHBIE,
4) uudpossie;
5) aHaloroBhbIE.
1.2. HudpoBsie cuctemMbl CTpOSATCS Ha 0aze KOMIUJIEKCA CPEACTB BBIYMCIUTEIHLHOW TEXHUKH, OCHOB-
HBIMU 3JIEMEHTAMH KOTOPOTO SIBIISIOTCS:
1) IBM;
2) yCTpOMCTBa I€YaTH;
3) ycrTpoiicTBa BBOJA;
4) ycTpOHCTBO aHAIMU3a;
5) ycTpoiicTBa BhIBOJA.
1.3. O600menHas cTpykrypHas cxema CAY MOXeT coepxaTh:
1) u3MepuTenbHOE YCTPOUCTBO;
2) 3anaroliee yCTpOUCTBO;
3) cpaBHHUBaIOIIEE YCTPOKUCTBO;
4) ymnpasisiollee yCTpOMCTBO;
5) BO3MyIIaoIIee YCTPOICTBO.
1.4. OcHOBHBIE BU/IbI CUCTEM aBTOMATUYECKOTO YIIPABJICHHUS:
1) MexaHUYeCKHE CHUCTEMBI,
2) CHUCTEMBbI CTAaOMIU3AINY;
3) mporpamMMHbBIE CHCTEMBI;
4) crnensiye CUCTEMBbI;
5) BSKCTpeMallbHbIE CUCTEMBI.
1.5. OcHOBHBIE CIOCOOBI Pa3pabOTKU MOJIEIICH:
1) aHATMTHUYECKUI;
2) 3KCHEepUMEHTAJIbHBII;
3) TporpaMMHBINA;
4) anropuTMHUYECKUIL;
5) KOMOWHUPOBAHHBIM.
1.6. Buabl nepexoJHbIX MPOLECCOB IO XapaKTepy U3MEHEHUSI BO BPEMEHU:
1) anepwoauYecKuii;
2) kojebaTenbHbIN 3aTyXaroUIui;
3) cTraTuYecKuii;
4) He3aTyxarollui KoJieOaTeIbHbBIN;
5) pacxopsmmiics KoneOaTeabHbIN.
1.7. Buabl BpeMEHHBIX XapaKTEPUCTHK:
1) anepuoanyeckas;
2) nepexo/iHas XapaKTepUCTHKa;
3) 4acTOTHBIE;
4) nMIynbCHAs NEPEXO0IHas XapaKTEPUCTHKA,
5) KOJIUYECTBEHHBIE.
1.8. Craruueckue 3BeHbSI:
1) cratnyeckoe uaeanbHOE 3BEHO;




2) craTUyeckoe 3BEHO MEePBOro Mopsiaka (anepruoIuyecKoe);
3) cratuueckoe konebareabHOe 3BeHO lI-ro mopsiaka;
4) craTMdeckoe 3BEHO BTOpOro nopsizika (anepuoaundeckoe 11-ro nopsaka);
5) cratuyeckoe UHTErpaibHOE 3BEHO.
1.9. AnreOpanueckne KpUTEPUHU YCTONUUBOCTH:
1) xputepuiit Koxpena;
2) xpurtepuii Muxaiinosa;
3) ammumutyaHO-(a3oBbIi KpuTepuit HalikBucTa;
4) xputepuii CTbIOJIEHTA;
5) xputepmii Payca.
1.10. BeicTpoaeiicTBUE CUCTEMBI:
1) BpeMsi OT Haydaja mpolecca 10 NEePBOr0 MOMEHTA JOCTH)KEHHUSI YCTAHOBUBIIETOCS 3HAYCHUS
YyCT;
2) BpeMs OCTaHOBA;
3) BpeMs AOCTHKEHHUSI IEPBOTO MAKCUMYMa;
4) BpeMs OT Hayaja MEepexoJHOro Mpolecca 10 MOMEHTa, KOria OTKJIOHEHHE BBIXOJHON BelH-
YUHBI CTAHOBUTCS OJIM3KUM K YCTAaHOBUBLIEMYCSl 3HAUEHUIO C 33JaHHON TOYHOCTBIO €;
5) BpeMms OXKUJaHUS.

Yacts II. 3aganue ¢ BLIOOPOM 0IHOI0 BEPHOI'0 OTBETA
2.1. IHTerpanbHblil KpUTEPUN KauecTBa:

D 1, :“,V(t)_J’o]z dt

2) yOuH = ymax(l) - yycm 5
3) &) =y, —y(0);

Y UD=C- () -y]-d2.

2.2. Ilpumep muddhepeHIHPYIOIIETo 3BeHa:

1) cratuyeckoe 3B€HO BTOPOTO MOPSIKA;

2) MHTErpUpYIOILEe 3BEHO C 3ala3/bIBAHUEM;

3) wuaeanbHOe MU PepeHnupyromiee 3BeHO;

4) craTuuyeckoe 3BE€HO MEPBOTo MOpsaAKa (alepruoJuuecKoe).
2.3. Hactpoiiku I1 — perynsropa:

1 .
1) C= m {m sin[—¢,;(m,)]—cos[-d,,(m, w]} .

1 .
2) C = m {m sin [—¢06 (m, 0))] —cos [—(I)Oﬁ(m, w]}

G, :;){msin[—(1)06(m,03)](m2 +1)};

w )
3) C,=———sin|-¢ (m,0)—r|;
) 2 A06 (m, a)) [ (000 (m ) ﬂ-]

1 ) 2
4) C, =m{wsm[—¢oﬁ(m,w)](m +1)}.

2.4. Cucrema BIs€TCS MHBAPUAHTHOM 110 OTHOIIEHUIO K BO3MYILEHUIO:
1) ecnu mocie 3aBeplIeHUs MEPEXOJHOrO MPOLEcca, OMPENeIIeMOro HayaabHbIMU YCIOBUAMH,
ynpasisieMasi BEJIMUMHA U OIIMOKa CUCTEMBI 3aBUCST OT 3TOT0 BO3MYIICHMUS;
2) ecnu mocie 3aBeplIeHUs] MEePEeXOJAHOr0 MpoLEecca, ONPeNesseMOro HayaabHbIMU YCIOBUAMH,



yhpasisieMasi BEJIMUMHA U OLIMOKa CUCTEMBI HE 3aBUCAT OT 3TOT0 BO3MYIIECHUS;

3) ecnu mocne 3aBepIleHUs MEePEXOHOro Mpolecca, ONPeaensieMOro HauyalbHbIMU YCIOBUSMU,
ynpasisieMasi BEJIMUMHA U OLIMOKa CUCTEMBI paBHA BO3MYIIEHUIO;

4) ecnu mocie 3aBEpUICHUs NEPEXOAHOTO MPOLEcca, ONPeNeNsIeMOro HayaabHbIMU YCIOBUAMH,
ynpasisieMasi BEJIMUMHA U OLIMOKa CUCTEMBI OTCYTCTBYIOT;

5) ecnu mocne 3aBepIleHUs MEePeXOHOro Mpolecca, ONPeaesieMOro HauyalbHbIMU YCIOBUSAMU,
ynpasisieMasi BEJIMUMHA U OIIMOKa CUCTEMBI paBHBI MEXY COOOH.

2.5. IIponopuyoHanbHbIN 3aKOH PEryJIMpOBaHUS:

N U0 =C,- [ -] -di;

) UB=C,y(0):
3) Ut)=C-[v(t)=y,];
4 U@)=C,-5().
2.6. PacueT HacTpoeK NMPOMBIIIEHHBIX PETYISITOPOB MeTOAOM PADX 0cHOBaH Ha BBEIECHUU:
1) creneHu pa3oOIIEHHOCTH;
2) cremneHu KoJeOaTeNbHOCTH;
3) cTeneHu yCTOWYUBOCTH;
4) CTeneHHW OTKJIOHECHUS.
2.7. TunoBble TMHAMUYECKUE 3BEHbsI, ONUCHhIBaeMble U] epeHInaIbHbIMU ypaBHEHUAMHU 1-T0, 2-T0O
HOps/IKa WIK NePeAaTOuHON (QyHKIMEH, Ha3bIBAIOTCA:
1) mpocTeiMu;
2) OOBIKHOBEHHBIMU;
3) ocobObIMu;
4) CIOXHBIMHU.
2.8. CnocoOHOCTh CUCTEMBI BO3BPAILIATHCS K COCTOSIHUIO YCTAHOBUBILETOCS PaBHOBECHUS MOCJE CHS-
THS BO3MYILEHHUSI, HAPYIIUBIIETO 3TO PaBHOBECHE, HA3bIBACTCS:
1) MHEPLIMOHHOCTHIO;
2) TOYHOCTBIO;
3) yCTOWYHBOCTHIO;
4) NpOYHOCTHIO.
2.9. Z-npeobpazoBaHue:

D FE)=Y [0z

1 ) ) .
2) C, _m{wsm[—d)oﬁ(m,w)](m +1)} ;
3) F*(p)=D{f()};
4) f@D)=2 e, f.0).
2.10. PaBJ‘IO}KeHI_/Ie B pan Jlopana:

1) F(z)= if(i)z'i = £O)+ fDz "+t fR)z +...

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

_Y@e) _BG)

4 W(z) TER
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