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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUINICEHUA KOMNEMEHUUI C YKAZAHUEM IMANO08 hOPMUPOCAHUA 6 NPOUECcCe OCEOCHU
OUCUUNTIUHDBL
Komnerennus:
OIIK-3 CnocobeH ucnosnb30BaTh (hyHIaMEHTAlbHbIE 3HAHMS AJIs pelieHHss 0a30BbIX 3a/lau YNpaBJIEHHUs B TEXHUYECKHX CHUCTEMax C LENbIO
COBEPILIEHCTBOBAHUS B MTPO(ECCHOHATLHOMN JeATEIbHOCTH
WMHauKaTOpB! JOCTUKEHHSI KOMIIETEHIUU:
OIIK-3.1 3HaeT crocoObl 1 METOABI PEIICHUS TUTIOBBIX 33J1a4 YIIPABICHHUS B TEXHUYECKUX CUCTEMaX;

OIIK-3.2 YMmeeT npUMEHSTh NOJyYSHHbIC 3HAHUSI, YMEHUSI U HABBIKY JIJIs1 PEIICHHS TUTIOBBIX 33]1a4 YIPABJICHUSI B TEXHUYECKUX CUCTEMAX
OIIK-3.3 Bnageer HaBbIKaMH ONPEIECIICHUS U OIIEHKH BO3MOKHOCTH IPUMEHEHUSI METOJIOB PEUICHUS TUITOBBIX.
Kommnerenmus:
OIIK-4 CriocobeH oCylIecTBIATh OIEHKY A((HEKTUBHOCTH CHUCTEM YIPABJICHHS, pa3paO0OTaHHBIX HA OCHOBE MaTEeMaTHYECKHUX METOJIOB 3ajad
YIPaBJICHUS B TEXHUUECKUX CHCTEMax
NHaukatopsl 1OCTUKEHUSI KOMIIETCHIINU:
OIIK-4.1 3HaeT TUNIOBBIE KPUTEPUH OLICHKH 3((HEKTUBHOCTH MOJTyUYECHHBIX PE3YIHTATOB Pa3padOTKU CHCTEM YIPABIICHHUS;
OIIK-4.2 YMeeT npUMEHSTh TUIIOBBIC KPUTEPUHU OIICHKU d(DPEKTUBHOCTHU MOTYUEHHBIX PE3YIHTATOB Pa3pabOTKH CUCTEM YIIPABJICHHUS;
OIIK-4.3 BnajeeT HaBbIKaMU ONPEICACHUS KPUTEPUEB OIICHKH d(DPEKTUBHOCTH MOJTYUYSHHBIX PE3YJIHTAaTOB pa3pabOTKH CUCTEM YIIPABJICHHUS.

Hnouxamoput Imanst hopmuposanusn 6 npoyecce 0C60eHUA OUCUUNTUHBL
oocmudiceHus Jexkyuu Ilpakmuueckue Jlabopamopnuie 3anamua | Kypcoeoit npoekm Haumenoeanue
KomnemeHyuu 3anamus, 1a60pamopHblil (paboma) oyenounozo cpedcmea
NPAKMUKYM
OIIK-3.1, OIIK- Tema 1- 8 He npedycmompenui Jlaé. paboma 1-8 Tema 1- 8 Dk3zamen,
3.2, OIIK-3.3 mecmupoganue, 1ao.
paboma
OIIK-4.1, OIIK- Tema 1- 8 He npedycmompenui Jlaé. paboma 1-8 Tema 1- 8 Ik3zamen,
4.2, OIIK-4.3 mecmuposanue, 1ao.
paboma




Ilepeuenv oyenounvix cpedcme no oucuuniune (MooyJw)

Texkyumii peiTHHT

bamn
JlaGoparopHas pabota 4 cemectp 5 ceMecTp
Nel 12-18
No2 12-18
Ne3 12-18
Ne4 12-18
Ne5 12-18
Ne6 12-16
Ne7 12-16
Neg 12-16
TectupoBanue 0-10 0-12
HUTOT'O 60-100 36-60
JK3aMeHAIMOHHBbIH peiTHHT
Bormpoc bann
DK3aMeHalMOHHBIN Borpoc Ne 1 7-11
TEeOopeTHUIecKasi 4acTh (OMpeeeHus, 00IIe XapaKTePUCTHKH U T.I1.) 3-4
BBIBOJT (hOpMYyII 3-4
MPaBJIbHOCTh KOHEYHOTO pe3ysbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc Ne 2 7-13
TEOpeTUIeCcKas 4acTh (OMpeIeIeHUs, O0IIIe XapaKTePUCTHUKH U T.I1.) 3-4
BBIBOJ] OpPMYIT 3-5
MPABJIbHOCTh KOHEUYHOI'O PE3yJibTaTa 1-4
[IpakTrueckoe 3a1anue (MPaBIbHOCTh KOHEYHOTO PE3yJIbTaTa) 8-12
JononHuTenbHbId Bonpoc Ne 1 1-3
JononnuTensHbl Borpoc Ne 2 1-3
HUTOT'O 24-40
KypcoBoii padora 60-100







IlIkana ouenusanusn

Mudposoe
BBIPA’KE€HUE

Beipaikenue B
oasiax:

CiaoBecHoe
Bblpa)l(eHPle

Kputepun oneHKN HHIMKATOPOB JOCTHKEHHS NPH (popMe KOHTPOJIA:

IK3aMCH

3avdyer

5

87-100

OTin4yHO
(3aureHo)

OrnleHKa «OTIUYHO» BBICTABISIETCS CTYIEHTY, €CIIM TEOPETHYECKOE
coJiepKaHUe Kypca OCBOCHO IMOJIHOCTBIO, 0€3 MPOOCIIOB; MCUYEPIBIBAOIIIE,
MOCIIEIOBATENIEHO, YETKO U JIOTHUECKH CTPOWHO W3JIaraeT MarepHal;
CBOOOJIHO CIIpaBJsieTCsl € 3ajJladaMHd, BONPOCAMH W JIPYTUMH BHIaMHU
MPUMEHEHUS 3HAHUH; HCIOJIb3YET B OTBETE AOMOJHHUTEIbHBIA MaTepHas
BCE TPEIYCMOTPEHHBIC MPOTPAMMON 3a/laHUs BBITONHEHBI, KA4eCTBO HX
BBIITOJTHCHUST OLCHEHO YHUCIOM O0a/uioB, OJNHM3KMM K MaKCUMAalbHOMY;
aHAJIM3UPYET IMOJIyUYCHHBIC pE3yJIbTaThl; MPOSBIAET CAMOCTOSTEILHOCTh
IIPY BBITNIOJIHCHUY 3a/1aHUH

74 - 86

Xopouio
(3a4TeHO)

OLeHKa «XOpOIIO» BBICTABJISETCS CTYIACHTY, €CJIH TEOPETUYECKOE
coJiep)KaHHe Kypca OCBOEHO IIOJIHOCTBIO, HEOOXOOUMBIE MPAaKTHYECKHE
KOMIIETEHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIE
porpamMmoii o0y4yeHHs Y4YeOHbIC 3aJlaHUs BBIOJHEHBI, KAauyeCTBO HX
BBITIOJTHEHUSI JTOCTATOYHO BbICOKOe. CTYIEHT TBEpAO 3HAET Marepual,
rpaMOTHO M MO CYIIECTBY M3JIara€T €ro, He JOIMycCKas CYIIECTBEHHBIX
HETOYHOCTEMN B OTBETE HA BOIPOC.

60 -73

Y noBnersopu
TEJIHO
(3auTeHo)

OneHka  «yIOBIETBOPHUTEIBHO»  BBICTABIACTCS  CTYIACHTY,  €CIHU
TEOPETHUECKOE COAep)KaHHE Kypca OCBOSHO YacTWUYHO, HO MPOOENsl He
HOCSIT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX
MPOrpaMMON 3aJaHUN BBITIOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, PU OTBETE
Ha TMOCTABJICHHBIN BOMPOC CTYJEHT JOMYCKAET HETOYHOCTH, HEJOCTATOUHO
MpaBWIbHBIE (HOPMYIUPOBKH, HAOMIOAAIOTCA HAPYIICHUS JIOTHYECKOU
MOCJIeI0BATEIFHOCTH B M3JI0’KEHUH MPOTrPaMMHOT0 MaTepraa.

OLIGHKa «3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBC€THI Ha BOIIPOCHI IIO

TEMaM OUCHHITIIINHBI

JIOTUYCCKH

HC3HAYUTCIBHBIC HCOO0YCThI
TaKHue

CTyJICHTa,
CaMOCTOSITENb
OIINOKY | TIp

MOCJIeA0BaTEIbHBI,
JIOIy CKarOTCs
B OTBETE
OTCYTCTBUE
peyeBbie

H3JI0KCHBI,

KakK

HOT'O BBIBO/JIA,

Huxe 60

Heynosnersop
UTEIBHO
(HEe3a4YTEeHO)

OrneHka «HEYyZOBIETBOPUTEIHHO» BBICTABISIETCS CTYAEHTY, €CIH OH He
3HA€T 3HAYUTENBHOM YacTH MPOrpaMMHOr0 Marepuala, JOIMyCKaeT
CYIIIECTBEHHbIE OIMMOKHM, HEYBEPEHHO, C OONBIIMNMH 3aTPyJAHEHUSIMHU
BBIIIOJTHSIET ~ MPAaKTUYeCKWE  PabOThl, HEOOXOJMMBIE  TpPaKTHYECKHE
KOMIIETCHIMM He c(OpMUpOBaHbL, OOJBIIMHCTBO MPEIyCMOTPEHHBIX
mporpamMmoii 00ydeHUs y4eOHBIX 3alaHUil HE BBIMIOJIHEHO, Ka4eCTBO HX
BBITTOJTHEHHS OLIEHEHO YHCIOM 0aJuIoB, OJM3KUM K MHHHMAJIbHOMY

OreHka «He

CTYACHTY, €CIld

BBICTABJIACTCs
HC 3HaACT

3a4TCHO»
CTYACHT

OCHOBHBIX IIOHSATHHA TEMBI JUCHUIIIINHBI,

HC OTBCYACT

Ha JOIIOJIHUTCIBHBIC U

HaBOAAIHME BOIMIPOCHI IIPEIogaBaTeIIA.




KpaTtkas xapakTepucTHKA OI€HOYHBIX CPe/CTBA

Non/no

HaumenoBauue
OILIEHOYHOTO
CpeJICTBa

Kpatkast xapakrepucTika OLEeHOYHOTO
CpeacTBa

IIpencraBnenue
OIICHOYHOT'O
cpeacTra B poHe

DK3aMeH

CpenctBo, MO3BOJSIONIEE
3HaHHMS, YMCHHUS W
oOyyJaromerocs o
JTUCIUTIINHE.

OLICHUTh
BIIQJICHUS
y4eOHOi

Komruiext
AK3aMEHAIMOHHBIX
OUIETOB

3amura
1abopaTopHoi
paboThl

CpenctBo, NO3BOJSIONIEE  OLIEHUTh
YMEHHE U BIAJCHHE OOYy4Yarolerocs
u3JaraTh CyTh IOCTABICHHOMW 3a/1a4M,
CaMOCTOSATEIHHO MIPUMEHSTh
CTaHJApTHBIE METOJbl MOCTaBJICHHOM
3a71aun C UCTIOJIb30BAHUEM
umerolieiicss  naboparopHoit  6asbl,
OPOBOAMTH  AHAJHM3  TOJYYEHHOTO
pe3ynbTaTa paboTHI. Moxet
BBIMIOJIHATBECS B MHIUBUAYATBHOM
HOPSIIKE WU TPYIION 00yYaromuxcs.

Tembl
1ab60paTOPHBIX
paboT.

Tect

Cucrema CTaHAApTU3UPOBAHHBIX
3aJJaHuH, MMO3BOJISIOIIAs
aBTOMaTH3UPOBATH npoueaypy
U3MEpPEHUs] YPOBHSI 3HAHUW M yMEHHI
o0yuarolerocs.

doHp
3aJaHui
MPOBEICHUS
UTOrOBOT'O
TECTUPOBAHUS 1O
IUCHUIUINHE

TECTOBBIX
IS




MHNHOBPHAYKHN POCCHUA

HmxHEeKaMCKUH XHMHKO-TEXHOJIOTHYECKAN HHCTHTYT ((prutnai)

(benepanbHOrO rOCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS

BBICILIEr0 00pa30oBaHUs

«Kazanckuit HaHI/IOHaHBHLII;'I I/ICCHGHOBaTeHLCKI/Iﬁ TEXHOJIOTHYECKHI YHUBCPCUTET»

@Dakynemem Ungopmayuonnvix mexnonoauil
Kageopa Ungopmayuonnsix cucmem u mexunonozuii

Hamnpasnenue noarotosku: 27.03.04 YnpapiieHHE B TEXHUYECKUX CUCTEMAX

[Tpodwie: CUCTEMBI B CPEICTBA ABTOMATH3AINY TEXHOJIOTHYECKUX TIPOIIECCOB

3aB.kadeapoit

« »

YTBEPX/IAIO
O.B. MaryxuHa

2021 r.

3K3aMeHaIII/IOHHI)Ie BOITPOCHI
o gucHuIuinHe Teopus aBTOMAaTHYECKOT0 YIIpaBIeHUS

. [Ipeo6pazoBanue Jlamnaca.

. JInneapuzanus ypaBHEHUsI TUHAMHUKH.

. Ilepenarounas pyHKuus.

. [InHaMuueckue 3BeHbsI U UX XapaKTEPUCTHUKHU.

. OCHOBHBIE BUJIBI CUCTEM aBTOMATHYECKOI'O YIPABJICHMS.
8. BpemeHHblIe (11epeXo/IHbIe) XapaKTEPUCTUKH.

9. AMmutyaHo-(ha3oBbIi kputepuii HalikBucra.
10.Kpurepuii I'ypBuna.

NN kW~

. O6H.[I/Ie MIOHATHS 00 YHpaBJICHUU U CUCTEMAX aBTOMATHYCCKOI'O YIIPABJICHUS.
. MaremaTnaeckue MOICIHN 00BEKTOB M CUCTEM YHOpaBJICHUA. MOI[CJ'II/I THIIA BXOJ — BBIXO/I.

11. ABTOMaTH4YEeCKOE B ABTOMATU3UPOBAHHOC YIIPABJICHUA. OCHOBHBIE MNPUHOUIIBI aBTOMATHYE€CKOI'O

yIpaBlIeHUS.
12. AHanu3 yCTOMYMBOCTH.
13.Kpurepuit Muxaiinosa.

14. Anrebpanueckue KpuTepuu yctoiunBoctu. Heobxoaumoe ycinoBue yCTOHUUBOCTH.

15. Teopems! JIsmynoBa A.M.

16.1Tonsarue ctpykrypHoit ycrounBocTu. ADX acratnueckux CAY.

17.HacToTHBIE OLIEHKH 3a11aca yCTOMYNBOCTH.

18.KopHeBbI€ OLIEHKH 3amaca yCTOMYUBOCTH.

19.YacToTHBIE KpUTEPUH KAaUuECTBA MEPEXOHBIX MPOIIECCOB.
20.UnTerpaibHble OLEHKH.

21. YacTOTHBIE XapaKTEPUCTHUKHU.

22 .Merox PA®X. 11U — perynstop.

23.Meton PA®X. I1]1 — perymstop.

24 Meron PA®X. I1 — perynsop.

25. Merox PA®X. ITU/] — perynsTop.
26. Cratnueckoe ueaabHOe 3BEHO (TIPOMOPIIMOHATIEHOE).

27.Teopusi HHBAPMAHTHOCTH U KOMOWHUPOBAHHOE YIIPaBJICHUE.



28. UHTerpupyroiiee 3B€HO C 3ana3/bIBAHUEM.
29. UneanpHoe nuddepeHmupyromniee 3BeHO.
30. duddepennupyroriee 3B€HO € 3aMa3IbIBAHUEM.
31. Cratrueckoe 3BE€HO MEPBOTO MOPSAKA (AMEPHOTUICCKOE).
32. CraTrueckoe 3BeHO BTOPOro nopsjaka (anepuoguueckoe II-ro mopsaka).
33. Craruueckoe konebdarenabHoe 3BeHO II-ro mopsaxa.
34. UneanbHOE MHTETpHUpPYIOIIEe 3BEHO (acTaTUYecKoe, HEUTPaIbHOE).
35.TunoBele 3aKOHBI PETYJIHPOBAHUS.
36.1IponopunoHanbHbIN 3aKOH PETYJINPOBAHHUS.
37. luddepeHnnanbHblil 3aKOH peryIupOBaHHUsL.
38.1HTerpanpHelil 3aKOH PETYJINPOBAHHUS.
39.MeTonbl CUHTE3a CHCTEM aBTOMATHYECKOTO YIIPABJICHUSI.
40.MeTo1 KOPHEBBIX rOJ0rPadoB.
41.Meton He3aTyXalIIMUX KOJEOaHHI.
42 Meton orapu()MUYECKUX aMIUTUTYIHBIX XapaKTEPUCTHK.
43.PacminpeHHble 4aCTOTHBIE XapaKTEPUCTHKH.
44. CTpyKTypHBIE CXEMBI.
45. Iloka3zaTenn kayecTBa NEPEXOAHBIX IIPOLIECCOB.
Kpurepun onenkm:MakcumalbHOE 3HAUYE€HHE DHK3AMEHALIMOHHOIO peituHrapasHo 40
OayutaM, a MUHHMaJIbHOE - 24. B KauecTBe KpUTEpHUEB BHIOPAHBI CIEAYIOLIHUE:

Bomnpoc bayun

DK3aMeHalMOHHBIN Borpoc Ne 1 7-11
TEOpPETUYECKAast YacTh (OTpEeeIICHus, OOIINE XapaKTePUCTHKH | T.I1.) 3-4
BBIBOJI (OPMYJT 3-4
MPaBJIbLHOCTh KOHEYHOT'O pe3yJIbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc Ne 2 7-13
TEOpETHYECKAast YacTh (OTpPeIeIIeHNs, OOIINE XapaKTePUCTHKH | T.I1.) 3-4
BBIBOJ (hOpMyIT 3-5
IIPaBJIbHOCTh KOHEYHOI'O pe3yJbTaTa 1-4
[IpakTnueckoe 3aganue (MPaBJIbHOCTh KOHEYHOTO PE3yJIbTaTa) 8-12
JononnuTensHblid Borpoc Ne 1 1-3
JononnuTenbHbI Bopoc Ne 2 1-3

UTOI'O 24-40




MMWHOBPHAVYKHN POCCUMN
HuxHEKaMCKUH XHMHKO-TEXHOJIOTHYECKUN HHCTHTYT ((prutnai)
(dhenepaIbHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEKACHHS
BBICILIET0 00pa3oBaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIbCKUM TEXHOJOTMYECKUI YHUBEPCUTET)

@Dakynemem Ungopmayuonnvix mexnonoauu
Kageopa Ungopmayuonnvix cucmem u mexunonozuii

Hanpasnenue noarorosku: 27.03.04 YnpapiieHHE B TEXHUYECKUX CUCTEMAX
[Tpoduns: CucTeMBI U CpEeICTBA ABTOMATU3AIINN TEXHOIOTUISCKUX IPOIIECCOB

YyeOHBIM IMJIAHOM MO HarpasieHuio noArotoBku 27.03.04 VYmnpapieHHe B TEXHUYECKHUX
cUCTeMax JUIsl 00YYarolMXcsl MPEeAyCMOTPEHO MPOBeeHNE Ta00PATOPHBIX 3aHATUH MO JUCHUIUIMHE
«Teopust aBTOMAaTHYECKOTO YIPABICHUS.

JlaboparopHble paboOThl TPOBOAATCA B MOMEILIEHUH y4yeOHOU nmaboparopun «Jlabopatopus
TEOpHHM aBTOMaTWdeckoro ympasieHus 2096B» kadenpbr 0e3 HMCMONB30BaHUS CHENHUAIBHOTO
000opyTOBaHUs.

Llens mpoBeneHHs J1aOOPATOPHBIX PAabOT - MPAKTUYECKOE OCBOCHUE TEOPETHUECKUX
MOJIO’KEHUH JIEKIIMOHHOTO MaTepuania, a TakkKe BhIpaObOTKa CTYICHTaMU ONpEAENICHHBIX YMEHHUH U
HaBBIKOB CAMOCTOSITENIFHOTO YKCTIEPUMEHTHUPOBAHHUSI.

KoMmmuiekT 1a0opaTopHbix padot
1o qucuuIuimHe « Teoprst aBTOMaTHYECKOTO YIPABICHUS

JlaGoparopHasi padora Nel
BpeMeHHbIE 1 YACTOTHbIE XapAKTEPUCTHUKH JIMHEHHBIX CHCTEM aBTOMATHYECKOI0 YIIPaBJIeHUs
Heanb padoTsbi:O3HAKOMIICHHE C TUHAMUYECKUMH W YaCTOTHBIMU XapaKTEPUCTUKAMH CHUCTEM
aBromaTudeckoro ynpasienus (CAY) u noaydeHre HaBbIKOB HCCIICIOBAHUS TUHEHHBIX CUCTEM.
IlocTaHoBKa 3aga4yM:B KauyeCcTBE OOBCKTA HCCJICAOBAHHMS  BBICTYMAKOT JIMHCHHBIC
JMHAMUYECKHE CHUCTEMbl YIIPaBJICHUS C OJAHUM BXOJOM W OJHHM BbIXOJoM. [Ipu sTomM Mojenb
omHoMepHoit CAY 3amaHa B BHAEC KOMIUICKCHOM TepeIaTodHOM (YHKIIMH, 3alHUCaHHOM Kak
OTHOIIICHHUE ITOJIMHOMOB

W(s):bmsm+...+bls+b0

a,s"+...+a;s+a,

Heo0xomumo:

1) ompenenuTh MOMIOCH U HYJIH MEPEAaTOYHON (DyHKIIUH;

2) 3anucath qudepeHnnansHoe ypaBHeHHE, onpeaersoniee GyHkimonuposanne CAY;
3) moctpouts rpaduKu MePexXo HON U UMITYJILCHOHN nepexoaHon GyHKiuu: h(t), w(t);

4) mocTpouTh JIOTapu(PMUIECKHE YACTOTHBIE XapaKTepruCcTUK L(w);

5) moctpouTh YacToTHBIH ronorpad Haiikucra W(im).

ITopsinok BHINOJHEHUS JJA00PATOPHOM padoThI

1) U3y4nuTh TEOPETUUECKUE CBEACHHUS;

2) 3anyctuth cuctemy MATLAB;

3) co3nath tf-00BEKT, B COOTBETCTBHH C 33JaHHBIM BapUAHTOM.

4) cocraButh nuddepeHnranbHOe ypaBHEHHE, onpeaesoniee GyHkimonupoanne CAY;
5) ompenenuTs MONIOCA NEPEAATOUYHON (DYHKIIMU C UCTIOIB30BAaHUEM KOMaHIbI pole;

6) oIpeneauTh HYJIH MEepPelaTOYHON (PYHKINHU C UCTIOIb30BaHUEM KOMAaH/Ibl ZEro;



7) wucnonp3yss LTI-viewer, wunu cooTBeTCTBywmue KoMmMauabl (Tabmn.1.1) momyduTh
JTMHAMUYECKHUE XapaKTEPUCTUKH — TEPEXOIHYI0 QYHKIHIO /(f), UMITYJILCHO-TICPEXOIHYIO0 (DYHKITHIO
w(t) ¥ YaCTOTHBIC XapaKTEPUCTUKHU — nquarpammy boje, yactoTHsii rogorpad HaiikBucTa;

8) ToXy4HTH MpeACTaBICHUE UCXOHON (YHKIIUU B BUJIC MPOU3BEICHUS THIIOBBIX 3BCHBEB;

9) OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI;

10) opopmuts oTueT;

11) cnate oTYET MpEnoaBaTENIO U 3alIUTUTH PadoTy.

JlabopaTopnasi padora Ne2
HccnenoBanue IMHAMMYECKUX XapAKTEPUCTHK THIOBBIX INHAMHYECKHX 3BEeHbEB

Heas pa6Gorbi: IlomydeHue BpeMEHHBIX M YaCTOTHBIX  XapaKTEPUCTUKU  THUIIOBBIX
JTMHAMUYECKHUX 3BEHBbCB;H3yUCHNE BIMSHUS N3MEHEHHUS TIapaMeTPOB MEPEAaTOUYHBIX (QYHKINI Ha BU
ATHUX XapaKTEPUCTHK.

IlocTanoBka 3amauM: B KayecTBE OOBEKTa HCCIENOBAHUS  BBICTYHAIOT TUIIOBBIC
JUHAMUYECKHUE 3BEHBS:

1) no3uIMOHHBIE (anepuoANYECcKOe, KojebaTenbHOoe);

2) uHTErpUpylomue (uaeanbHoe, ¢ 3ana3ablBaHueM, H30/IpOMHOE);

3) muddepennmpyromnue (MaeaaTbHOE, C 3aMa3IbIBAHUEM).

Heo6xoaumo:

1) mosnyuuTs nepenaToyHble GyHKIUU UCCIEAYEMbIX 3BEHbEB;

2) omnpenenuTh NepexoIHbIE XapaKTePUCTUKU UCCIIETyeMbIX 3BEHbBEB;

3) onpenenuTh UMITYJIbCHBIEC IEPEXOJHbIE XapaKTEPUCTHUKH;

4) ompenenuts Jiorapu(MuUUecKre IepexoIHbIe XapaKTePUCTUKH;

5) onpenenuTh aMILTUTYIHO-(Da30BbIE XapaKTEPUCTUKU UCCIIEyEMbIX 3BEHBEB;

6) IpOM3BECTH aHAJIN3 BIUSHUS Ha BPEMEHHbIC M YaCTOTHBIC XapaKTEPUCTHKH BEINYMHBI
Kod(puImeHTa yCHICHUS U MOCTOSTHHBIX BPEMEHHU.

Ilopsinok BhINOJIHEHHS 1a00pPaTOPHOIl padoTHI

Jly1g BBITIOJIHEHUS TaOOpaTOpHON pabOThl UCHOIB3YeTCs MakeT npukiaanbix nporpamm (ITI1IT)
ControlSystemToolbox, IIpeHa3HaYEHHBIN JUISL paboThI c LTI-monensmu
(LinearTimelnvariantModels) cuctem yripaBieHusl.

PaboTa BbINONHAETCS B CEIyONIEH MOCIe10BaTeIbHOCTH:

1) M3y4YHTh TEOPETHUUECKHE CBEJICHUS;

2) 3amyctuth cucreMmy MATLAB;

3) momyuuTh MepenaTouHble  (QYHKIUM  alepuoJUYECKUX 3BEHBEB C  PA3IUYHBIMU
K0d(ppHIIMEHTaMU YCUIIEHUS! B COOTBETCTBUU C 3a/IaHHBIM BapUaHTOM,;

4) onpenenuTh BpPEMEHHBIE M YaCTOTHBIE XapaKTEPUCTHUKU arepHOJUYEeCKOro 3BEHa, CJIENIaB
aHaJIM3 BIMSHUS KO UIEHTA YCUIICHHS,

5) nony4yuTh nepenaToyHble GYHKIUU alepUOANYECKUX 3BEHbEB C Pa3IMUYHBIMH MTOCTOSHHBIMHU
BPEMEHHU B COOTBETCTBHH C 3a/IaHHBIM BapUaHTOM;

6) omnpenenuTh BpEMEHHbIE M YAaCTOTHBIE XapaKTEPUCTHKH arepHOAMYECKOro 3BEHA, CHENaB
aHaJIM3 BIMSHUS BEMYMHBI TOCTOSHHOW BPEMEHHU;

7) nomy4uTh NepeaaTouHble GYHKIUU U THHAMUYECKUE XapaKTEPUCTUKU [Tl KOJIeOaTeabHOro,
MHTETPUPYIOMINX U AU} PepeHINPYIONINX 3BEHbEB.

JlabopaTopnasi padora Ne3
HccnenoBanue JMHEHBIX CHCTEM PeryJIHpPOBaHUSA
Henp pabGorbl: YcTaHOBJIEHHE 3aBUCHUMOCTEN MEXIy YAacCTOTHBIMH XapaKTEPUCTUKAMHU
paSOMKHYTOI\/'I CUCTCMbI, KOTOPBIC MOTIYT OBLITH IIOJIYYCHBI KaK OJOKCIICPpUMCHTAJIBHO, TaK U
AHAJIMTUYECKH, U NTOBEIEHUEM CUCTEMBI B 3aMKHYTOM COCTOSIHUU.
ITocTanoBka 3ala4YM: HCXOAHBIMHU HJAaHHBIMH [JId pacuc€Tta CHUCTEMBI Ha yCTOfI‘IHBOCTI)
ABIIAIOTCS XapaKTEPUCTUUECKOE YpaBHEHUE 3aMKHYTOM cucTeMbl, Wiin ADX pa3oMKHYTOH CHCTEMBI,
KOTOPBIC MOTYT OBITh MOJIYYCHBI OKCIICPUMEHTAIIBHO UM aHAJTTUTUYCCKU.



Heo6xoaumo:

1) moctpouts rogorpad HaiikBucTa 15 pa30MKHYTON CUCTEMBI;

2) 1o BUAY NOJIYYEHHON KPUBOM OLEHUTH YCTOMYMBOCTh CUCTEMBI B 3aMKHYTOM COCTOSIHUU;

3) moATBEPAMTH MOJIYYEHHBIH BBIBOJ OO0 yCTOMYMBOCTH 3aMKHYTOM CHUCTEMBI, IOCTPOUB JJIst
Hee rpauKu IepexoIHBIX MPOLECCOB.

IHopsioK BHINOJTHEHUs J1a00PATOPHOIT padoTHI

JU1st BBIMOJTHEHUS! 1a00opaTopHON pabOTHl HCHOIB3YETCs MaKeT MpUKIaAHbIX nporpamm (I1I1IT)
ControlSystemToolbox, TpeAHa3HaYEHHBII TUTST paboTsl c LTI-monensimu
(LinearTimelnvariantModels) cuctem ynpaBieHusl.

PaGora BeINOIHSETCS B CIEAYIOLIEH MOCIEeI0BAaTEIbHOCTH:

1) M3y4uTh TEOPETUUECKHE CBEICHUS;

2) 3anmyctuth cuctemy MATLAB;

3) 3ammcaTh NepeaTouHyro (YHKIHIO arneproJANYecKOro 3B€Ha B COOTBETCTBHM C 3aJaHHBIM
BapHaHTOM;

4) onpenennuts yactoTHbIE XapakTepucTuku ADX, JIAUX, JIGUX aneprnoguueckoro 3BeHa;

5) 3ammcaTh TepeAaToOYHYr (PYHKIHIO KOJIeOAaTeThHOTO 3BEHA B COOTBETCTBHHU C 3aJaHHBIM

BapHaHTOM;
6) ompenenuTh YacToTHBIE XapakTepucTuku ADX, JIAUX, JIOUX konedarenpHOTO 3BEHA;
7) onpenenuThb YaCTOTHBIC XapaKTePUCTUKHU MOCJIEI0BaTEILHO COCIMHEHHBIX

arepruoINYecKoro 1 KojaedaTeIbHOro 3BEeHbEB;

8) ucnomnb3ys kputepui HalikBucTa, COCTaBUTh POTHO3 HA MOBEACHUE CUCTEMBI B 3aMKHYTOM
cocrostHuM; ecinu APX pa3oMKHYTON cucTeMbl oxBaThiBaeT TOuky (-1; 10), TO H3MeHeHHEM
napaMeTpoB JOOUTHCS YCTOWYMBOCTH CUCTEMBI B 3AMKHYTOM COCTOSIHUM;

9) onpenenuThs 4aCTOTY Cpe3a M. U 3arac yCTOHUYMBOCTH 1O ¢ase;

10) nns oTpunaTenbHON €AMHUYHOW OOpaTHOM CBSI3UM ONpEAEIUTH IOBEIEHHE CHCTEMBI B
3aMKHYTOM COCTOSIHUU;

11) u3MeHeHHEM MapaMeTpOB arnepHoOAMYECKOr0 U KOJIeOATEIbHOTO 3BEHbEB, JOOUTHCS, YTOOBI
A®X pa3oMKHYTOH CHCTEMBbl OXBaThlBaJla TOYKY C KoopauHatamu -1, 10, 4TO COOTBETCTBYET
HEYCTONYMBOM CUCTEME B 3aMKHYTOM COCTOSIHUU;

12) ompenenuTh 4acTOTy cpe3a . U (Ha30BbINA CABUT I HEYCTOMUYNBOW CHCTEMEI.

JladopaTopnasi padora Ned
Anaym3 u cuaTe3 CAY mMeTo0M KOpHeBOro rogorpadga

Heas padorei: [IpoaHanu3upoBaTh MOBEICHHE 3aMKHYTOM CHCTEMBI B 3aBHCUMOCTH OT
pacroyio’)keHsi ee KOpHeH Ha KOpHEBOM rojiorpade M BbBIOpaTh ONTHUMAJIbHBIN KO3(duimeHt
YCHJIEHUS! TPOMOPIUOHATILHOTO PETYIIATOPA.

ITocTanoBka 3anauu. JlaHa MoJenb Pa3OMKHYTOM CHCTEMBbI, 3allMCaHHasl B BU/E€ OTHOLICHMS
MIPOM3BEICHUH TUITOBBIX 3BCHBEB..

Heo6xoaumo:

1) mocTpouTh KOpHEBOM rogorpad;

2) nonyuuTh KOd(pQUIMEHT YCHUJICHHS, MPU KOTOPOM CHUCTEMa HAxXOIHUTCS Ha TpaHUIE
YCTOMYUBOCTH;

3) BBIYMCIUTD YacTOTy ®'F, IPH KOTOPOH B CUCTEME BO3HUKAIOT HE3aTyXalolInue KoJeOaHus;

4) HaHeCTM Ha BETBU KOpPHEBOro rojorpada 3HAUYEHUS IIOJIOCOB 3aMKHYTOH CHCTEMBI,
cootBercTBytomume 0.5K*® u 0.25K*;

5) npuBecTu BblpaxeHust 1151 W,(p) B BUIe IPOU3BEICHUS TUTIOBBIX 3BEHBEB.

Ilopsinok BeINOJIHEHHS 1a00pPaTOPHOIl padoThI

Jlis  BBINONIHEHUS JTAaOOpaTOpHOM pabOThl MCMONB3YeTCs MaKeT MNPUKIATHBIX MPOrpaMm
ControlSystemToolbox cucrembr MatLab.

PaGora BeINOIHSETCS B CIAEAYIOLIEH MOCIEI0BATEIbHOCTH:

1) U3yuuTh TEOPETUYECKHE CBEACHUS;

2) 3anmyctuth cuctemy MATLAB;



3) co3nmath OOBEKT B COOTBETCTBUH C 3aJJaHUEM;

4) mocTpouTh KOpHEBOU rogorpad;

5) BeIOpaTh Ha KOPHEBOM Trojorpage HECKOJbKO TOYEK, COOTBETCTBYIOIIUX HEYCTOWYMBOMN
CUCTEME, YCTOMYMBOM CHCTEME M CUCTEME, HaXOZAIICHCS Ha PAHMIE YCTOMYHMBOCTH, ONPEIEIUTH
COOTBETCTBYIOIIME 3HaUeHUs KodduuuenTa K;

6) g pa3nUYHBIX KO3(PPHUIMEHTOB YCUJIEHHSI TOCTPOUTH JIorapu(MHUECKUe YacTOTHbBIE
XapaKTePUCTUKU U OINPEeNIUTh 3arnac 1o ¢a3e U aMIUIUTY/IE;

7) onpenenuTh TMEPEeXOAHYI0 XapaKTePUCTHKY 3aMKHYTOM CHCTEMBI Uil Pa3iIMYHBIX
KO3 PHIIMEHTOB yCUIICHUS;

8) cBsA3aTh 3amackl yCTOMYMBOCTH C KaYECTBOM IIEPEXOIHOTO MpoIiecca U CAeIaTh BBIBOIbI;

9) ohopMuUTH OTUET U 3AUTUTH JTAOOPATOPHYIO PabOTY.

JlabopaTopnasi paGora NeS
Pacyer KOMOMHHPOBAHHOM CHCTEeMbl ABTOMATHYECKOI'0 YIIPABJICHUS

Leab padoThI: HAyUYUTHCS PACCUMTHIBATH KOMOWHUPOBAHHBIE CHUCTEMBI AaBTOMATHUYECKOTO
yIIpaBJICHUS.

IlocTanoBka 3aga4u. VY IOBJIETBOPUTEIBHOE KAadeCTBO PpEryJUPOBaHUS B MpoOCTEHIIeH
OJIHOKOHTYPHOM CHCTEME C HCIIOJIb30BAHUEM CTaHJAPTHBIX 3aKOHOB PETYJIUMPOBAHUS MOYKHO
o0ecreynTh JHIIb MpU ONArONpPHUATHBIX JAWHAMHUYECKUX XapaKTepUCTHKax oObekTa. OHaKo
OOJIBIIMHCTBY MPOMBIIUIEHHBIX OOBEKTOB XMMHUYECKOM TEXHOJOTMU CBOMCTBEHHBI 3HAUMTEIHHOE
YHUCTOE 3ara3/bIBaHue U OOJBIINE MOCTOSTHHBIE BpeMeHH. B Takux ciydasx gaxe MpH ONTHMAaJIbHBIX
HACTpoiKax peryisitopoB oaHOKOHTypHble ACP xapakrepu3yroTcsi OOJBIIUMH JTHHAMHUYECKUMHU
omKrOKaMu, HU3KOH YaCTOTON PEryJIMpPOBaHUS U JUIUTEIbHBIMU MEPEXOIHBIMU MPOLIECCAMH.

Heob6xoaumo:

1) nepeiitu ot 0fHOKOHTYpHOM ACP K KOMOMHUPOBAHHOM CHCTEME C IOTIOJTHUTEIEHBIM
KOPPEKTUPYIOIIUM UMITYJIECOM;

2) MpOBECTU pacueT HACTPOEK PETYIISITOPA;

3) mosy4uTh NepeNaTOYHYI0 (PYHKIHIO TMHAMUYECKOT0 KOMIIEHCATOpa.

Ilopsinok BeINOJIHEHHs 1a00pPaTOPHOIl padoThI

1) paccunTaTh HACTPOUKU PETYISATOPA U ONPEAETUTH pabOUYyI0 YaCTOTY B OJJHOKOHTYPHOM
CUCTEME PETYJINPOBAHMSI;

2) BBIBECTH MEpPEeAATOUHYIO (PYHKIHUIO UeaTbHOTO KOMIIEHCATOpa U3 YCIOBUS
MHBAapUAHTHOCTH U QHAJIU3 €T0 PEAIN3yEMOCTH;

3) BbIOpaTh peanbHbI KOMIIEHCATOP U ONPEAETUTh €0 MapaMeTphl U3 YCIOBUS
npuOIMKeHHOW MHBApUAHTHOCTU B HanOoJjIee CYIECTBEHHOM ISl CHCTEMBI IMana30He 4acToT;

4) mocTpoUTH MEepexoIHbIe Mpoliecchl B 0OJHOKOHTYpHOU ACP 1 B cucTteme ¢ TOMOJTHUTEIbHBIM
HMITYJIbCOM I10 BO3MYIIEHUIO;

5) cpaBHUTH MOTYUYEHHBIC MIEPEXOTHBIE TIPOIIECCHI MEXTY COOOM.

JladopaTopnasi padora Ne6
Pacuyer KacKaJHBIX CHCTEM AaBTOMATHYECKOIr0 peryJupoBaHHsA

Heab padoTbl: HAYyYUTHCA pacCUUTHIBATh KackaaHbie ACP 1O M3BECTHBIM MEPEAATOYHBIM
(byHKIUAM 00bEKTA.

IlocTanoBka 3agauyM: KacKagHblE CUCTEMbl MPUMEHSIOT JJIs aBTOMAaTH3allMUd OOBEKTOB,
06a1ar0muX GOJBIION HHEPIMOHHOCTHIO M0 KaHaTy PEryJMpOBaHHs, €CIM MOKHO BBOparth MeHee
MHEPLMOHHYI0O TI0 OTHOUIEHHIO MO0 OTHOLIEHWI0 K Hauboiiee ONacHbIM BO3MYIICHUSM
IIPOMEXYTOUHYK KOOPAMHATY U MCIOJIb30BaTh JJIS HEE TO XK€ PEryJIHMPYIOIIEe BO3IEHCTBUE, YTO U
JUTsl OCHOBHOT'O BbIX0/1a 00BEKTA.

Heo6xonumo ompenenuts HACTPOHKHM OCHOBHOTO M BCIOMOTAaTEIbHOIO PEryJsTOpOB IpH
3aJJaHHBIX IMHAMUYECKUX XapaKTePUCTHKaX 00bEKTa [0 OCHOBHOMY U BCIIOMOTaTeIbHOMY KaHajaM.

Ilopsinok BbINOJIHEHHS 1a00pPaTOPHOIl padoTHI



1) paccuutath mpUOJNMKEHHBIE HACTpOMKHM ocHoBHOro [IM-perymsropa, HCHOIB3Ys
nepeaTOYHy0 (PYHKIIHIO SKBUBAJICHTHOTO O0OBEKTA;

2) paccuutaTh NPHUOIIKEHHbIE HACTPOMKM BcromorarenabHoro Il-perynsTopa, HCHOIB3YsS
nepeaTOYHy0 (QYHKIIHIO SKBUBAJICHTHOTO OOBEKTA;

3) yTOUHUTh HACTPOMKHM OCHOBHOTO M BCIOMOIATEIbHOIO PETYJIATOPOB, HCHOJIb3Ys
nepenaToyHble QYHKIUU SKBUBAJICHTHBIX 0OBEKTOB;

4) mocTpouTh TpaguKH NEPEeXOJHBIX IMPOLECCOB BCIIOMOTAaTENIbHOM KOOPAMHATHI (OCHOBHOM
PEryJSATOp OTKIIIOUEH ), OCHOBHOM KOOpIMHATHI B 0THOKOHTYypHOM ACP u B xackagHoit ACP.

JladopaTopnasi pabora Ne7
IIpoexTUpOBaHue peryjsiTopa 1 JUHEHHON CHCTeMbI
Leab paGoTbl: 0OCBOCHNE METO/I0B MPOSKTUPOBAHUS PETYIISATOpa AJIi OJHOMEPHOU JIMHEHHOM
HEIpPEPBIBHON cUCTEMBI ¢ ToMolIsio cpeast MATLAB.
IlocraHoBKa 3aga4yM: HAay4YUTbCS CTPOUTH MOJEIHM COCAUHEHUM JIMHEHHBIX 3BEHBEB;
HAY4YHMTHCS UCTONIb30BaTh MoayJib SISOTool amst mpoekTupoBaHus MPOCTEUIINX PEryJIATOPOB.
IlopsiioK BHINOJTHEHUs J1a00PATOPHOIi padoThI

JTan BLINOJTHEHNUS 3a1aHUA Komanabsl MATLAB
1. Beemute mepenatouHyr0 (QYHKIUIO MoJenu  00BEeKTa
__ K P=tf(K,[Ts10])
P(s)=
$(T5+1) wak oBmexr tf,

2. BBeaure nepenatouHyo (QYHKIIMIO HHTETPUPYIOIIETO 3BEHA

Ry(s)=—— RO =tf( 1, [TR 0])
Tgs

3. Iloctpoiite nepe1aToHyo (1)}/HKI_[E/IIO NpUBOJa, 3aMKHYB R = feedback (RO, 1)

HHTCTPATOPp CAMHUYHOMN OTPHUIATCIbHOU O6paTHOI/I CBA3BIO.

4. IocTpoiite nepenatounyro (yHKIUIO IMOCIEAOBATEIHLHOIO G=P*R

COCAMHCHUA 00BEKTA C IIPUBOJAOM.

5. IoctpoiiTe mepexoIHYI0 XapaKTePUCTUKY IS TOTYyYEeHHON
MOJICTTM W CKONUpYHTe ee B oTdeT uepe3 Oydep obOmeHa.
OObsicuure, moueMy (QYHKIHMS OECKOHEYHO BO3pacTaeT u step (G)
cTpemutcs K mpsMod. KakoB Ko3(pQUIMEHT HaKIOHAa STOU
psiMOi? 3aKpoOrTE OKHO C TpadhuKOM.

6. IlocTpoiiTe mnepenaToyHyl0 (YHKIUIO H3MEPUTEIHLHOTO

Hs)

YCTpOWCTBa

-1 H=tf(1,[Toc 1])
TOCS+1 .

7. IlocTpoiite  mepeAaToyHyr0  (YHKIHMIO  Pa3OMKHYTOTO L=G*H
KOHTYpA.

8. Iloctpoiite JIA®YX pa3oMKHYTOH CHUCTEMBI. bode ( L
) Figure Mo. 1

9. OrmeTbTe TOUKH, ompexpensroue nepeceuenne JIAUX c oL -
npsmoii 0 1b u nepeceyenne JIGUX ¢ npsmoii -180°. ITKM ~ Characteristics — Stability
(Minimum Crossing)

10.  Omnpenenute, sBiIgeTCs JM 3aMKHyTas CHCTEMa
ycroiunBoi? KakoBbl 3amachl yCTOMYMBOCTH IO aMIUIATYAE
(Gainmargin) wu ¢ase (Phasemargin)? Kakoli perynstop
HESBHO HCIIOJB3yeTCs B 3ToM ciydae? CkomupyiTte rpaduk
JIAD®UYX B otuer.

JIKM Ha MeTKax-KpyKKax

ITKM — Characteristics —
Peak Response

11.  Haiinure wmakcuMabHBIA KOXDOHUIMEHT yCUICHHS
pPa3oMKHYTOH cucteMbl. OOBSCHHUTE ATOT Pe3yJIbTaT.

12.  3akpoiite okHO ¢ JIAD®YX u 3anmycture Mmoayib SISO- sisotool




JTan BLINOJHEHHUA 3aJaHuA

Komanabsr MATLAB

Tool.

13.  Wmnoprupyiite mnepemarounyto ¢ynkuuto G Kak
Mozaenb oowvekta (Plant) n H kak mojnenb naTdamka (Sensor).
brnoku F (mpendwmnstp) u C (perynsTop) ocraBbTe 0e3
W3MEeHEeHUH (paBHBIMH 1).

). SIS0 Design Tool

File - Import

14.  Otxmrounte M300pakeHWE KOPHEBOTO rojorpada Tak,
yTOOBI B OKHE OcTaJIach TOJILKO JIADUX.

). 5150 Design Tool

View — Root Locus (OTKII04YHTB)

15.  us Toro, yToObl cpa3zy BUIETh U3MEHEHHS IEPEXOTHBIX
nporeccos, 3amyctute LTIViewer u3 BepxHero MeHio OKHa
SISOTool. Pacnonoxwure 1Ba OKHa psAAOM, YTOObI OHM He
NePEKPBIBAIH JPYT APYTa.

). SIS0 Design Tool
Analysis —
Response to Step Command

16.  OctaBbTe TOJBKO IpauK MEPEXOAHOTo Ipolecca Ha
BBIXO/I€, OTKJIFOUMB BBIBOJI CUTHAJIA YIIPABJICHHUS.

) L1 viewer [NEEEEEN

ITKM — Systems —

17.  Omnpenenutre mnepeperyaupoBanue 0 U BpeMms

T .
nepexoHoro mnporecca ~ . Ckonupyite rpaduk B OTUET.

Closed looE rtou

[TKM — Characteristics —
® Peak Response
® Settling Time

18.  Ilepeiimure B  oxkHOo  SISOTool. Omnpenenure
KOO PUITMEHT yCUJIEHUS, TIPH KOTOPOM IE€PEPETyIMPOBAHUE
npuMmepHo paBHO 10%. Kak m3MeHMnoce Bpems NEPEXOAHOTO
nporecca? KakoBbl 3amackl yCTOWYMBOCTH B 3TOM cliydae?
Ckonupyiite rpaduk B OTYeT.

). SIS0 Design Tool

neperackuBaHue Miiibio JIAUX,
penaktupoBanue B nose Current-
Compensator

19. [lepeiinute B OKHO cpeasl MATLAB HW  BBEIHTE

nepeaaToyHyIo (byHKLHIO HPONOPLUOHATBHO-
T.s
Cqls)=1+ T
muddepentmansHoro (I11) perynaropa ST
rpe 171 CeK, T _ nocrosunas BpPEMEHHU 00BEKTa.

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

20.  Ilepeiimute B oxHO SISOTool. Wmnoptupyiite
perynstop Cpd kak 6a3oByro mojens ais 61oka C.

|

-} SIS0 Design Tool
File — Import, Cpd -> C

21. Onpenenure JOIOJIHUTEILHEBIN KoahpureHT

YCWJIEHUS, TP KOTOPOM MEPEPETYINPOBAHNE IPUMEPHO PABHO
10%. Haitnure Bpemsi TEPEXOAHOTO TMpoOIecca U  3armachl
ycroiuuBoctu. CpaBHure mnponopuuoHaneHelii  u  ITJI-
perynsropbl. CkonupyiTe B OT4eT TpaduKk MEPEeXOqHOr0O
mpouecca.

). 5150 Design Tool

neperackuBanue Mol JIAUX,
penaktupoBanue B nosne Current-
Compensator

22. Onpenenure JOIOIHUTEILHEBIN kodh purreHT
YCUJICHHS, TNIPU KOTOPOM BpeMs IEPEXOIAHOTO IIpoIecca
MUHUMaJIbHO. CKOMUpyWTe B OTYET TpaduK MEePexoTHOTO
Ipo1uecca.

). SIS0 Design Tool

|

neperackuBanue Moiblo JIAUX,
penaxktupoBanue B nose Current-
Compensator

23.  TloctpoiiTe mnepenarounyr0 (QYHKUUIO TOITYYESHHOU
3aMKHYTOH CHCTEMBI.

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

24.  lloctpoiiTe MUHUMAJbHYIO pealH3alfio Mepe1aTOuHOM
bynkuun W.

W = minreal(W)

25. Omnpenenute  TONIOCa  TEpenaTOYHON  (QyHKIHMH
3aMKHYTOH cHCTeMBL. UTO oO3Ha4yaeT OJM30CTh HEKOTOPBIX

. pole (W)
MIOJIFOCOB K MHUMOI ocu? BepHo 1, 4TO B 3TOM ciyyae Oyner
MaJIbl{ 3amac yCTOMYMBOCTU?
26.  Haiinure K03(QQUIMEHT  yCHJIEHHS CHCTEMbl B dcgain (W)




JTan BLINOJHEHNUS 3a1aHUA Komanabsr MATLAB

ycTaHoBuBIIeMcs: pexxume. OObsicHuTe pesynbrar. Ecth au y
TaKOH CHUCTEMBl CTATUYECKas OIIMOKAa MPH OTCICKUBAHUU
MOCTOSIHHOTO cHUrHasia?

27.  lloctpoliTe MUHUMAJbHYIO pealHu3alfio Mepe1aTOuHOM
GyHKIIMM  3aMKHYTOM cHCTeMbl OT Bxoja Kk curHany | Wu=minreal(C/ (1 + C*G*H))
yIpaBJICHUs (BBIXOAY PETYIIATOPA).

28.  IloctpoiiTe u3MEHEHHWE CHUTHaja YNpaBJIECHUS IpU
€IMHUYHOM CTYNEHYaTOM BXOJHOM CHTHAajl€ M CKOIUPYHTE
rpapuk B oryer. OOBACHUTE, MOYEMY CHUTHAJl YIpaBICHUS
CTPEMUTCS K HYJIIO.

step (Wu)

JladopaTopnasi padora Ne8

OnpenesieHne HACTPOCK PeryJasiTopa MeTOAOM PACHIMPEHHBIX YACTOTHBIX XapAKTePHCTHK

Heap palGoTbl: Hay4yUTCS pPACCUUTHIBATH HACTPOEUHBIE MAPAMETPhI PETYJISATOPOB METOJOM
pacCIIMPEHHBIX YaCTOTHBIX XapaKTEPUCTHUK.

IlocTanoBka 3agauyu: B KayecTBe OOBEKTa MCCJIEIOBAHUS BBICTYNAET OOBEKT YIPaBIICHUS,
KOTOPBIH OMMCHIBAETCS allepUOJINYECKUM 3BEHOM IEPBOT0 MOPSAKA C 3ala3/ibIBAHUEM.

Heo0Oxonumo:
1) paccuuTaTh pacIIMPEHHbIE YACTOTHBIC XapaKTEPUCTHKH OOBEKTa MJIs 3aJaHHOM CTEleHU
K0JIeOAaTEeITbHOCTH M;
2) ompenenuTh HacTpoeuHbld mapametp I1 — perynsaTopa;
3) paccuuTaTh W MOCTPOUTH KPUBYIO PaBHOM KojebaTtenbHOCTH B 1uiockoctu mapamerpoB Cl u CO
qs 1IW — perynsaropa;
4) paccuuTaTh U MOCTPOUTH KPUBYIO PAaBHOW KoJieOATEIBHOCTH B IuIocKocTH mapameTrpoB Cl u C2
s 11 — perynstopa;
5) BBIOpaTh pabouyIo YaCTOTY M COOTBETCTBYIOIIHNE € ONTUMAJIbHBIC HACTPONKH,
6) mocTpouTh NiepexoaHbIe mpouecchl B cucteme ¢ [1-, [TH-, I1]] — perynstopamu.

IHopsiioK BHINMOJTHEHHs 1a00PATOPHOIT PadoTHI
1) no rpaduKy KpHBOii pa3roHa 0ObeKTa ONPEIeIUTh NepelaTOUHYI0 (QYHKINIO 00BEKTa;
2) paccuuTaTh pAacCIIMPEHHbIE YAaCTOTHBIE XapaKTEPUCTUKU OOBEKTa MJis 3aJaHHOM CTENeHH
koJsiebarenpHOCTH M = (0.221;
3) ompenenuTh HacTpoeuHbIil mapamertp I1 — perynsaropa;
4) paccuuTaTh U MOCTPOUTH KPUBYIO PAaBHOM KosebaTeabHOCTH B miiockoctu napamerpo Cl u CO
s 1IW — perynstopa;
5) BrIOpaTh ONTUMABHYIO APy HACTPOEK, COOTBETCTBYIOLIHME paboueil yacToTe;
6) paccuMTaTh U MOCTPOUTH KPUBYIO PaBHOM K0JI€0ATETbHOCTH B IUIOCKOCTH napameTpoB Cl u C2
s 11 — perynstopa;
7) BbIOpaTh ONTUMAJIbHYIO TApy HACTPOEK, COOTBETCTBYIOLINE paboyeil yacToTe;
8) 3amyctuth cucremy MatLab;
9) nonmyuuTh nepenaTouHble (PYHKUMU 3aMKHYTBIX CHUCTEM, COCTOSILUX K3 3aJaHHOIO OOBEeKTa U
[IOJIyYEHHBIX PETYJISATOPOB;
10)noctpouts nepexoaubie mpoueccsl B cucteme ¢ I1-, [TU-, I1J] — perymnstopamu.

Kpurtepun ouenxu: KonmuectBo 6amioB, KOTOpOE MOXKHO TOJNYYHTH 3a JaOOpaTOpHyrO padoTy,
MIPEJICTaBJICHO B Ta0II.

JlaboparopHas pabota ba
4 cemecTp 5 cemecTp
Nel 12-18
Ne2 12-18
Ne3 12-18

Neq 12-18




Ne5 12-18
Neb 12-16
Ne7 12-17
Ne8 12-17
HNTOTI'O 60-90 36-50
MHNHOBPHAYKHN POCCHUA

HmxHekaMCKuil XUMHKO-TEXHOJIOTMUECKUI HHCTUTYT ((uiuan)
(henepalbHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEKACHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKu HAIMOHAIBHBIN UCCIEI0OBATEIbCKUM TEXHOJOTMYECKUI YHUBEPCUTET)

Daxynvmem UngopmayuonHuix mexnonoui
Kageopa Ungopmayuonnvix cucmem u mexunonozuii

Hanpasnenue noarorosku: 27.03.04 YnpaiieHHE B TEXHUYECKUX CUCTEMAX
[Tpoduns: CrucTeMBI U CpEeICTBA ABTOMATU3AIIMN TEXHOJIOTUYECKUX IPOLIECCOB

KoMmuiekT 3apannii 1Jis1 KypcoBoii padoTsbl
110 JUCITUITJINHC <<T€0pI/ISI ABTOMATHYCCKOT' O praBJIeHI/ISI»

Pacuer u uccienosanue napamerpos CAY

IMopsinok BHINOJHEHUS JJA00PATOPHO PadoThI

Jia crpyktypHOil cxembl CAY, COOTBETCTBYIOLIEH BBIOPAaHHOMY BapHUaHTY, BBINOJIHUTH
CJEeAYIOIINEe TEeHCTBHUS:

1. WM30aBuTHCS OT BCEX MEPEKPECTHBIX MapaUIeIbHBIX U OOPATHBIX CBSI3€H, MPHUBECTH
CTPYKTYPHYIO CXeMY K CTaHIapTHOMY BHy. ONpeaenuTh nepeaaTounyo GyHKIUI0 Pa30MKHYTOM
CHCTEMBI, 3aIMCaTh €€ B CTaHAapTHOH Gopme. OnpeaenuTh CTeNeHb acTaTH3Ma CUCTEMBI.

2.  Omnpenenuts aMIUIUTYAHO-(a30BYI0, BEIIECTBEHHYIO U MHUMYIO YaCTOTHBIE
XapaKTEPUCTUKHU Pa30MKHYTON CUCTEMBI.

3. Tloctpouts rogorpad AOYUYX pa3oMKHYTOH CHCTEMBI.

4. Haiitu Beipaxenus 1 acumnrotudeckoit JIAUX u JIOYUYX pa3zoMKHYTOM CUCTEMBI.

5. Toctpouts B MacmTade JIAUX u JIOUX pa3oMKHYTOW CHCTEMBI.

6. Omnpenenuts ycToiiunBocTh 3aMKHYTONH CAY ¢ moMombto kpurepust HaiikBucra u
Jorapu(pMHUUECKUX YaCTOTHBIX XapaKTePUCTHK.

7. Haiitu 3amackl yCTOWYMBOCTH CUCTEMBI IO (Da3e U Mo aMITUTY/IC.

8. Haiitu nepenatouynyro QpyHKIIHIO 3aMKHYTON CUCTEMBI M POBEPUTH BHIBOJIBI ITyHKTA 6 C
IIOMOIIBIO YaCTOTHOTO KpuTepus Muxaiisiosa.

9. OmnpenenuTs BETUYUHY MOMPABOYHOTO KOAPGUIIUEHTA YCUIICHUS, TIPU KOTOPOM
CTaTHYECKas OIMOKA 3aMKHYTOW CHCTEMBI OyieT He Oonbine 0.1; mepeperyimpoBaHue B CUCTEME
coctaBut 12 %; Bpems nmepexoHoro mnpoiecca OyaeT MUHUMAIbHBIM.

10. TTocTpouTh ¢ mepexoaHyo (PyHKIHIO 3aMKHYTON CHCTEMBI M OIICHUTH OCHOBHBIE
MOKa3aTeN KauecTBa PeryJupoBaHus (MepeperyIupoBaHre U BpeMsl PEryJIUPOBaHUS) B CUCTEME.

11. TIpeobpa3zoBaTh MOTYUEHHYIO CUCTEMY B IU(DPOBYIO (POPMY U TIOCTPOUTH TIEPEXOTHBIC
MIPOLIECCHI ISl pa3JIMYHBIX 3HAUEHUH 11ara KBAHTOBAHMSI.

Hcxonnbie faHHbIE

BapI/IaHT CXGMa k] kz k3 k4 ks T] T2 T3 T4 T5 Té &

1. (f) 7 5 10 6 09 | 02 | 05 | 08 | Ol 03

2. (a) 5 1 2 5 05 | 05 04 | 06 | 01 0.8 05

3. (e) 02 2 2 30 2 0.5 08 | 02 | 075




Bapuant | Cxema k, k, ks k4 ks T, T, T T, Ts T &
4. (b) 2 02 2 10 3 05 | 05 | 09 | 075
5. (c) 05 5 4 10 | 025 | 08 05
6. (d) 0.7 2 2 9 07 | 02 | 05 | 04 | 055
7. (f) 2 2 15 19 05 [ 07 | 02 | 06 | 0I5 | 075
8. (c) 02 4 5 10 | 025 | 07 05
9. (a) 1 5 2 4 02 | 01 04 | 02 | 025 | 0922 05
10/ (b) 05 6 3 25 03 | 01 | 001 | 03 | 025
11  (e) 1.1 3 5 12 07 | 01 | 095 | 03 | 06
12 (a) 2 0.8 4 15 2 075 1 015 | 095 | 0.1 0.6 04
13/ (d) L5 5 05 5 2 01 | 01 02 | 075
14, @ 5 7 15 4 05 [ 05 | 06 | 09 | 02 | 07
15/ (b) 0.7 10 2 20 05 | 02 | 03 | 06 | 05

CrpykrypHble cxembl CAY
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Kpurepun onenkn

ITpu oneHke pe3ysbTaTOB BBINOJIHEHUS KypCcOBOM pabOThl B paMKax AUCHUILINHBI «Teopus
aBTOMAaTHYECKOTO YIPABJICHHUS» HCIIONb3yeTCsl PEUTHHIOBAsI CUCTEMA.
MakcumanpHOE 3HAU€HHE OIICHKH KypcoBoil paborel paBHo 100 6. Kypcoas pabGora
CUMTAETCS CHAHHOM, €clu CTYJIeHT Moiydmil 3a Hee He MeHee — 60 0. Kpurepum oueHku

MIPEICTABJICHBI B TA0JI.
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Kpurtepun oueHku

KoauuyecTBo 0a/1710B

KOppeKTHOCTb COCTaBJICHUS MaTEMaTHYCCKOU MOACIN

0-20

[IporpamMmHas peanusanus

0-20




['padmyeckoe MpeIcTaBICHUE Pe3yIbTaTOB 0-20
[IpaBUILHOCTD YHCIECHHBIX PE3YJIbTATOB 0-20
Odopmienne oTdera 0-10
CBOEBpEeMEHHOCTh ClIayll KypCOBOU pabOThI 0-10
NTOT'O 0-100
MMWHOBPHAYKH POCCHUU

HmxHexkaMCKuil XUMHKO-TEXHOJIOIMYECKUI HHCTUTYT ((uiinan)
(henepalbHOTO TOCYIAPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEILHOTO YUPEKIACHHS
BBICLIET0 00pa30BaHUs
«Ka3aHcknii HaMOHAIBHBIM HCCIIEN0BATENBCKAN TEXHOJIOTHYECKUI YHUBEPCUTET»

Daxynvmem Ungopmayuonnvix mexnono2ui
Kageopa Ungopmayuonnvix cucmem u mexnonozuii

Hanpasnenue noarorosku: 27.03.04 YnpapiieHHE B TEXHUYECKUX CUCTEMAX

HpO(I)I/IJ'ILZ CHUCTEMEI U CpCACTBA ABTOMATU3AINH TCXHOJIOTHYCCKUX TIPOIIECCCOB

KoMILIeKT TeCcTOBBIX 3aJaHui
no aucuumiuie «Teopusi aBTOMATHYECKOT0 YIIPABJIEHUS

Bapuant Nel
Yactp 1. 3aganne ¢ BbIOOPOM HECKOJbKHX BEPHBLIX OTBETOB
1.1. OcHOBHBIE IPUHLMIIBI ABTOMATHYECKOIO YIPABICHUS:

1) pazoMKHyTO€ yIIpaBJeHUE;

2) NpUHIUI MaKCUMYyMa;

3) NPUHIMIT KOMIIEHCAIIH;

4) nomycTUMO€E YIIpaBJICHHUE;

5) npuHIMNI OOPaTHON CBSI3H.

1.2. Ilpumepbl aBTOMaTUYECKUX CUCTEM:

1) aBTOMaT, BHIOpACHIBAIOMIMKA KaKHe-JIMOO TpeaMeThl (OMJIETHI, IIOKOJIaM) MPU OMYCKAaHWUU B
HET0 ONpeAeTICHHON KOMOMHAIIUN MOHET;

2) peryisTop CKOpOCTH BpallleHUs JBUTATENS HE3aBUCUMO OT BHEILIHEH HAarpy3Ku;

3) aBTOMAT BKJIIOYEHHUSI OCBEIEHUs, B KOTOPOM HMeeTcs (POTOIJIEMEHT, PearupyIoLfii Ha CHITy
JTHEBHOT'O CBETA, U CIIEUAIBHOE YCTPOWCTBO JIsi BKJIIOUEHHUS OCBEIlEHUs, cpadaThIBarollee
OT OTIPEJIeIEHHOT0 CUrHalia ()OTO3JIEMEHTA,

4) aBTONWJIOT, TMOJICP)KUBAIOIINN ONpENeIeHHBI Kypc M BBICOTY IIojieTa camMmoseTa 0e3
MIOMOIILIY JIETYUKA U TIP.;

5) cucrema nojaepKaHus YPOBHS B eMKOCTH Ha HEU3MEHHOM 3HAUYEHUHU.




1.3. Kakne XapPAKTCPUCTUKU MTPUMCHAIOTCA JIA OIMUCAHUA JUHAMHUYCCKUX CBOMCTB JTUHEHHBIX

3BEHbEB (0OBEKTOB):

L.5.

1.6.

1.7.

1.8.

1.9.

1) BpeMeHHBIE (TIEPEXOIHBIC);
2) Ka4yeCTBEHHBIE;
3) 4acTOTHBIE;
4) mepuoaNYECKuUE;
5) KOJIMYECTBEHHBIE.
1.4. YacToTHBIE XapaKTEPUCTHUKU:
1) aMmIuTyHO-4acTOTHAsI XapaKTEPUCTUKA;
2) nepexoaHasi XapaKTepUCTHKA;
3) (azo-uacToTHas XapaKTEPUCTUKA;
4) ammunTy1HO-(a30Basi XapaKTepUCTUKA;
5) nmepenarouHast GyHKIUS.
YacToTHBIE KPUTEPUHN YCTONYUBOCTH:
1) Kpurepuii Koxpena;
2) xpurtepuii Muxaiinosa;
3) ammuTyaHO-(a30BbIi kpuTepuit HalikBucTa;
4) xputepuit CTbIOJICHTA;
5) xpurepuii Pumiepa.
YacToTHBIE OIIEHKH 3anaca yCTOMYMBOCTH:
1) 3amac ycTOWYMBOCTHU IO aMIUIUTYZE;
2) 3amac yCTOMYMBOCTH 110 BPEMEHHU;
3) 3amac yCTOWYMBOCTHU IO MOAYIIIO;
4) 3amac ycTOMYMBOCTH 1O (haze;
5) 3amac yCTOWYMBOCTH IO 3HAKY.
Kakue 13 HIKeNepeuncIeHHbIX SBISIOTCS TUIIOBBIMU 3aKOHAMU PETYJIUPOBAHUS:
1) mponopuroHaIbHBIH;
2) nuddepeHuanbHbI;
3) UHTErpanbHbIN;
4) MPOMOPITMOHAIBHO - HHTETPATHHBIN;
5) uHTerpanbHo - AdQepeHIInanbHbIH.
TeopeTnueckre METOIbl CHHTE3a CUCTEM aBTOMATHUECKOIO yIPaBICHHUS:
1) rpagueHTHBIN METO;
2) MeToA KOpHEBBIX roaorpados;
3) MeTox JorapupMHUUECKUX aMIUTUTYIHBIX XapaKTepUCTHUK;
4) MeToJ yCTOMYUBOCTH;
5) amanTUBHBIN METO/I.
Mertoauka pacyeTa oNTUMaNbHBIX HacTpoek [N — perynstopa CBOOUTCA K CIAEAYIOLIEMY:
1) pacuer pacIIMpEHHBIX YaCTOTHBIX XapaKTepUCTUK OOBEKTa JJs 33JaHHOW CTENeHU
KoJIe0aTeITbHOCTH m™;
2) pacueT W MOCTPOEHHE KPUBOI paBHOU KosebaTeabHOCTUM = m* B IJIOCKOCTU mapameTpos C;
u Cy o popmynam;
3) BbIOOp paboyeii YacTOTHI MP U COOTBETCTBYIOIMX €l ONTHUMAaIbHBIX HACTPOEK;
4) pacueT KOpHEH XapaKTepUCTHUECKOTO YPaBHEHUS;
5) pacuer anropuTma ajanTalyH.

1.10. B meTone He3aTyxaromux KojaeOaHmii:

1) Ha mepBOM HTame MoAOMpaeTcss Takash HACTPOMKa IMPOMOPIMOHAIBLHOIO peryistopa (T.e.
BBIKJIIOYAIOTCSl MHTerpajibHas U JuddepeHuanbHas COCTaBIAIONINE), TPU KOTOpOil B
3aMKHYTOH CHCTEMe YCTaHaBIMBAIOTCA HE3aTyXarollue KoyieOaHus, T.e. CUCTeMa HaXOJIUTCS
Ha rpaHulIe YCTOMYMUBOCTH;

2) Ha TPEThEM JdTalE pelIaeTcs 3aa4a ONTUMH3ALUH;

3) HAa BTOpPOM OJTale pPacCYUTHIBAIOTCS pabodre HACTPOWKH BBIOPAHHOTO pETyNATOpa TIOo



NpUOIIKEHHBIM (opMyJiaM B 3aBHCHUMOCTH OT BenuuuHbl C,® ¥ mepuona He3aTyXarolux
KoyneOanmii T*;

4) paboune HACTPOMKH JIF0OOOTO PEryIsaTOpa paCCUUTHIBAIOTCS B JBa JTara;

5) Ha 4eTBEPTOM JTare MPOBOIUTCS aHAIH3 YCTOMIYUBOCTH CUCTEMBI.

Yactp I1. 3axanne ¢ BLIOOPOM 0HOI0 BEPHOT0 OTBETA
2.1. ABTOMaTU3MpOBAHHBIM Ha3bIBAIOT MPOLIECC YIPABIEHMSI, B KOTOPOM:
1) yacTh YHKIIHMI BBITIOJIHSAETCS YEJIOBEKOM, JApyTras 4acTh — aBTOMAaTHUYECKUMH YCTPONHCTBAMU;
2) Bce (YHKIMHU TpoIIecca BHITOIHIIOTCS YETIOBEKOM — OIIEPATOPOM;
3) Bce (pyHKIMHU BBIMIOIHSIIOTCS aBTOMAaTUYECKUMH YCTPONCTBAMU;
4) Bce (hyHKIMU BBITOJIHAIOTCS MEXaHUYECKMMHU yCTPOICTBaMHU.
2.2. Bo3nencTBrEe, BBI3BIBAIOIIEE HEXKENATEIBHOE U3MEHEHHUE YIIPABIIIEMON BETUYNHBI:
1) ynpasieHnue;
2) BO3MYIIIECHUE;
3) paccoriacoBaHue;
4) 3amaroriee BO3/CHCTBUE.
2.3. I'pacuueckas MojeiIb CHUCTEMBI, B KOTOPOH Ka)OMY SJIEMEHTY CTaBHTCS B COOTBETCTBHE €O
JTUHAMHYECKas XapaKTepUCTHKA!
1) TexHonoruueckas cxema;
2) CTpyKTypHas cxema;
3) NpUHLMIHAIBHAS CXEMA;
4) dbyHKIMOHANIbHAS cCXeMa.
2.4. IIpumep UHTETPUPYIOLIETO 3BEHA!
1) cratuyeckoe 3B€HO BTOPOTO MOPSAKA;
2) MHTETPUPYIOLIEE 3BEHO C 3aIa3/IbIBAaHUEM;
3) uneansHOE MU hepeHITpYIOIIee 3BEHO;
4) cTaTndeckoe 3B€HO NEepBOro Mopsaka (anepuoJuuecKoe).
2.5. Cucrema Ha3bpIBAaETCS yIPABISIEMOM, €CIIN:
1) He cymiecTByeT Takoe yIpaBJieHHE, KOTOpOe U3 JIH0O0ro HavyaldbHOTO COCTOSIHUS IEpEeBEICT
CUCTEMY B JIF000€ KOHEYHOE IOJIOKEHHUE;
2) cymiecTByeT Takoe yIMpaBiIeHHE, KOTOpOE M3 JII000ro Ha4yaJbHOI'O COCTOSIHUS IIepeBelleT
CUCTEMY B J1I000€ KOHEUHOE IMOJIOKEHHUE;
3) B cucTeMe He CyIIECTBYET BO3MYLIECHMI;
4) cucrtema HecTallOHapHAasl.
2.6. IToka3zarenu kayecTBa MEPEXOAHBIX MTPOLIECCOB:
1) TOYHOCTB U a/IeKBaTHOCTH;
2) ommOKa peryjaupoBaHusi, ObICTPOACHCTBIE, IEPEPEryIUPOBAHNE;
3) npOM3BOAUTENHHOCTD U KaYECTBO KOHEUHBIX MPOIYKTOB;
4) yCTOMYMBOCTbH CUCTEMBI.
2.7. IHTerpanbHblil 3aKOH PEryJIUPOBAHMS:

) U(t):C0~”y()\)—y0]-dA'
) Ul=Cry (0 |

3) U0 =Cfpit)- vl
5 U(t)=C,6(t)

2.8. lnddepeHnnanbHbIi 3aKOH PETYITUPOBAHMS:
t

) U(t)=Cy | [y(A)=y,|-dh |

2



2) U(t):CZ'y'(t);
3) Uit )=C fvit)- _1',;’;
4) U(I)ZCZ-S(t).

2.9. Hactpoiiku 111 — perynsitopa:
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. ! _ .
o= .~'Hr| = _JJ.'r mo+ 1)
4) Al ]
2.10. Cxonpko mapameTrpoB HacTpoek umeet [11]] — perynsarop:
) 1;
2) 2;
3) 3
4) 4.

Bapuant Ne2

Yactp 1. 3amanne ¢ BbIOOPOM HECKOJbKHX BEPHLIX 0TBETOB
1.1. Juckpernabie CAVY:

1) peneiinbie;

2) HeNpepbIBHBIE,

3) UMIYJIbCHBIC;

4) uudpossie;

5) aHajoroBBIC.
1.2. HudpoBsie cucTeMbl cTpoATCs Ha 0a3e KOMIUIEKCA CPEACTB BBIYHCIUTEIHLHOW TEXHHKH,
OCHOBHBIMH 3JIEMEHTaMU KOTOPOTO SIBJISIFOTCSL:

1) 1IBM;

2) yCTpOKMCTBa IeYaTH;

3) ycrtpoiicTBa BBOJA;

4) yCTpONCTBO aHAIM3a;

5) ycTpoiicTBa BBHIBOJA.
1.3. O6006menHas cTpykTypHas cxema CAY MOXKeT coiep aTh:

1) usmepurenbHOE yCTPOUCTBO;

2) 3amaroliee yCTpOMCTBO;

3) cpaBHUBaIOIIEE YCTPOUCTBO;

4) ynpaBIstoIIee yCTPOMCTBO;

5) BO3MymIaloOlIEe YCTPOUCTBO.
1.4. OcHOBHBIE BUJIBI CUCTEM aBTOMATHYECKOIO YIPABICHUS:

1) MexaHuMYecKHE CUCTEMBI;

2) cucCTeMbI CTaOMIIM3AIUY;

3) mporpamMMHBIE CUCTEMBI;

4) crensuye CUCTEMBL;

5) 3KCTpeMaibHbIE CUCTEMBI.
1.5. OcHOBHBIE CTOCOOBI Pa3pabOTKH MOJIETICH:




1) aHamTUTHYECKHIi;
2) SKCHepUMEHTAJIbHBII;
3) mporpamMMHbI;
4) anropuTMHYECKUN;
5) KOMOWHUpPOBAHHBIMH.
1.6. Bupl nepexoIHbIX MPOLECCOB MO XapaKTepy U3MEHEHHs BO BPEMEHH:
1) amepuonuveckuit;
2) xoyebaTeNnbHBIN 3aTyXaroIINi;
3) cTaTU4ecKwii;
4) He3aryxaromui KojaeOaTeIbHbIN;
5) pacxopsmuiics KoneOaTeIbHbIH.
1.7. Buzbl BpeMEHHBIX XapaKTEPUCTHK:
1) anepuoanueckas;
2) mepexo/iHasi XapaKTepPUCTHKa,
3) 4acTOTHBIE;
4) uMITyJbCHas NEPEX0/IHAs XapaKTEPUCTHKA;
5) KOJIMYECTBEHHBIE.
1.8. Cratnueckue 3BEHbS:
1) crarnyeckoe uaeanbHOE 3BEHO;
2) cTaTUYeCcKOoe 3BE€HO MEPBOTO MOPsAKa (ANEePHOIUIECKOE);
3) craruueckoe konebarenbHoOe 3BeHO II-ro mopsiaka;
4) cTaTdecKoe 3BEHO BTOPOTo Mopsijika (anepuoaudeckoe I1-ro mopsiaka);
5) cTaTuyecKkoe MHTErpajibHOE 3BEHO.
1.9. AnreOpanueckre KpUTepUn yCTONUNBOCTH:
1) xpurepuii KoxpeHa;
2) xpurtepuii Muxaiinosa;
3) ammuTyaHO-(a30BbIi kpuTepuit HalikBucTa;
4) xputepuit CTbI0JICHTA;
5) xpurepuii Payca.
1.10. BeicTpoaeiicTBHE CUCTEMBI:
1) BpeMs oT Hauana mpolecca 10 MEPBOr0 MOMEHTA JOCTHKEHMsI YCTAaHOBMBILErOCsS 3HAUYEHUS
Yyers
2) BpeMs OCTaHOBA;
3) BpeMs JOCTHKEHHUS NIEPBOT0 MAKCUMYMa;
4) BpeMsi OT Hayaja IEPEXOAHOIO IIpoliecca OO MOMEHTAa, KOrJa OTKJIOHEHHE BBIXOIHOM
BEJIMYMHBI CTAHOBUTCS OJIM3KUM K YCTAaHOBUBILIEMYCS 3HAUEHUIO C 3aJJaHHOW TOYHOCTBIO €;
5) BpeMs OXHUJaHMSL.

Yacrts I1. 3aganne ¢ BLIGOPOM 0THOT0 BEPHOI'0 0TBETA
2.1. HTerpanpHpIMKpUTEPUI KauecTBa:
o0

2

14:f [y(t)—yol -dt
1) 0 ;
2) yOUH:ymax(t)_yycm ;
3) AY(t):Yo_}’(t);

t

U(t)=Cy[ [y(2)=y,|-dr

4) 0 .
2.2. llpumep nuddepeHnupyromero 3BeHa:

1) cratudyeckoe 3B€HO BTOPOTO MOPSAKA;
2) WHTErpupyroliee 3BeHO C 3arma3gbIBaHUEM;




3) wuneanbHOe AU PepeHIupyrolee 3BeHO;
4) cTaTU4YecKoe 3BEHO MEPBOTO MOPSIIKa (ATePUOTUIECKOE).
2.3. Hacrpoiiku II — perynsropa:

C = m .«-m| o I A ,JJ - c-r1.~'| -0 ,mJ

1) A )
, 1 .
O =—m .~'Hr| =i, l'J_-'J - c-r1.~'| =i .mJ
2) A fmml
. ! _ .
f, =— m_f.ui'| - L _JJ.-’m' +1)
A ) .
(0} .
sz—sm{—d)w(m,w)—n}
3) Ag(m,o) :
. I . .
L, =—— .~'Hr| = L _.IJ.-’ mo+1)
4) A )

2.4. Cuctema sBIIsI€TCS MHBAPUAHTHOM 110 OTHOLLEHUIO K BO3MYILEHUIO:
1) ecnu mocie 3aBeplIEHUs NEPEXOJHOrO MpolEecca, ONPeNesIIeMOro Ha4aabHBIMKU YCIOBUAMH,
yrpasisieMasi BEJIMYMHA M OINOKa CUCTEMBI 3aBHCAT OT 3TOTO BO3MYILICHHS,
2) ecnu mocje 3aBeplICHUs] IEPEeXOJAHOro Mpolecca, ONpelesseMOro HayaabHbBIMHU YCIOBUAMH,
yrpaBisieMasi BEJINYMHA M OINOKAa CUCTEMbI HE 3aBUCST OT 3TOI0 BO3MYIICHUS;
3) ecnu mocie 3aBeplIeHUs MEePEXOIHOrO MpoIecca, ONMPENeNsseMOro HauyalbHbIMU YCIOBHUAMU,
yrpasisieMasi BEJINYMHA M OINOKa CHCTEMbI paBHAa BO3MYILEHHIO;
4) ecnu mociue 3aBEepIICHUs NEPEXOAHOrO MpolEecca, ONPeNesseMOro Ha4aabHbBIMHU YCIOBUAMH,
yrpasisieMasi BEJINYMHA U OMNOKa CHUCTEMbI OTCYTCTBYIOT;
5) ecnu mocie 3aBeplIeHUs MEePEXOHOr0 MpoIecca, ONMPENeNsieMOro HauyalbHbIMU yCIOBHUAMU,
yrpaBisieMasi BEJIMYMHA M OINOKa CUCTEMbI paBHBI MEXKIY COOOH.
2.5. IlponiopunoHaabHbINA 3aKOH PETYJIHMPOBAHUS:
t

U(t)=Cy[ [y(2)=y,|-dr
1) 0 ;
) Ul=Cyy 1))
3) Lt J :(1. .]." _1'{ {)- v, I,-r;
4) U(t)=C,6(t) ,
2.6. PacyeT HacTpOEK MPOMBIIIIEHHBIX peryiasiTopoB MeTogoM PADX ocHOBaH Ha BBEICHUMU:
1) creneHu pa3o0IIEHHOCTH;
2) cTeneHu KoiebaTeabHOCTH;
3) creneHu yCTOMYMBOCTH;
4) cTeneHu OTKJIOHEHHUS.
2.7. TunoBble TUHAMUYECKUE 3BEHbS, OMHIChIBaeMble MU GepeHIMaTbHBIME YpaBHEHUSIME 1-T0, 2-TO
MOpsJIKa WK NepelaTOuHON (PyHKIMEeH, Ha3bIBAIOTCS:
1) npoctbimu;
2) 0OBIKHOBEHHBIMU;
3) ocoObIMH;
4) CIOXHBIMHU.
2.8. CocoOHOCTh CHUCTEMBI BO3BPAIIATHCS K COCTOSHUIO YCTAaHOBHBIIETOCS PAaBHOBECUS TIOCTE
CHSITUS] BO3MYILIEHUS, HAPYIIUBIIETO 3TO paBHOBECUE, Ha3bIBACTCS:
1) MHEPLIMOHHOCTHIO;
2) TOYHOCTHIO;
3) yCcTOMUYMBOCTBIO;



4) NpOYHOCTEHIO.
2.9. Z-npeobpazoBaHue:

Flz)=2fli)z"
1) =0 ;
, 1 . :
C,=— w.rur| =i _JJHH +1)
2) A )

3) F+(p)=DIf(i) .
fli)=2¢,f,(i)

4) v=1 .
2.10. Paznoxxenue B psan Jlopana:

) F(z)zg fli)z7 =f(0)+f(1)z " +...+f(k)z *+... .

2) c,yli+n)+c,_,yli+n—1)+...+coy(i)=buli+m)+b, _ u(i+m—1)+b u(i) .

b

) Z\y(i-n)=2z"" Y(z)+), y(-r)z

3 r=1 ;
_¥lal_Bla)

4) W )_U(Z)_ (2)

Kpurtepumn onenku
IIpu oueHKe pe3yiabTaTOB BBIIIOJIHEHUS TECTOBBIX 3aJIaHUM B paMKax JucUUIUIMHBI « Teopus

aBTOMAaTUYECKOTO YIPABJICHUS» MCIONb3yeTcs pelTtuHroBass cucrema.CorjlacHO perTHHroBon
TeK
CHCTEMe OIIEHKA Pe3yIbTaToB TeCTUPOBAHUs (OPMUPYET TeKyIuii pedTunr R

MakcumanbHOe 3Ha4eHHE OlleHKH paBHO 10 6. TecT cumraercs mpoNeHHBIM, €CJIU CTYJICHT
MOJTY4YrJI 32 Hero0 He MeHee — 6 0.Kputepun olleHKH MpeICTaBICHBI B Ta0II.

Kpurepum oueHkun KoJsn4yecTBo 60a/1510B
Yacts 1. 3aganue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-5
Yacrs 1. 3amanue ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA 0-5
NTOI'O 0-10




	Критерии оценки: Количество баллов, которое можно получить за лабораторную работу, представлено в табл.
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