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Ilepeuens komnemenyuit U UHOUKAMOPOE OOCMUNICCHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E POPMUPOCAHUA 6 RPOYEcce OCEOCHUS OUC-
YUNTIUHBL
Komnerennus:
OIIK-3 Cnoco6eH ucronp30BaTh GyHAaAMEHTATBHBIC 3HAHUS U1 pelieHus 0a30BBIX 3aja4 YIPaBICHUS B TEXHUYECKUX CHUCTEMax C LENbIO CO-
BEPLICHCTBOBAHMS B IPOGECCHOHATIBHOMN 1EATEIbHOCTH
WHanukaTopsl JOCTHXKEHUS KOMIIETEHIHH:
OIIK-3.1 3HaeT criocoObl 1 METOBI PEIICHUS TUIIOBBIX 3a/1a4 YIIPABICHHUS B TEXHUYECKHX CHCTEMAX;

OIIK-3.2 YMeeT npuMeHsTh NOJy4YEeHHbIE 3HAHUS, YMEHUS M HAaBBIKH JUI PELICHUs TUIIOBBIX 3a/1a4 YIIPaBJIEHUsS B TEXHUYECKUX CUCTEMAX ;
OIIK-3.3 Briazneer HaBbIKaMH OIPEIEICHMS U OLIEHKH BO3MOKHOCTH IPUMEHEHUSI METOI0B PEIICHUSI TUITIOBBIX.
Komnerenmusi:
OIIK-4 CriocoOeH oCymIEeCTBIATh OIEHKY d()DPEKTUBHOCTH CUCTEM YIIPABJICHUS, Pa3paOOTaHHBIX HA OCHOBE MATEMAaTHYCCKUX METOJOB 3aJ]1ad
yIPaBICHUS B TEXHUYECKIX CUCTEMAaxX
WHanukaTopsl JOCTHKEHHUST KOMIICTCHIHH:
OIIK-4.1 3HaeT TUIIOBBIE KPUTEPUU OLEHKH 3(h()EKTUBHOCTH MOJIYUYEHHBIX PE3YIbTaTOB pa3pabOTKU CUCTEM YIIPABICHMUS;
OIIK-4.2 YMmeeT NpUMEHSTh THIIOBbIE KPUTEPHH OLIEHKU 3(PPEKTUBHOCTH MOTYYECHHBIX PE3yIbTaTOB pa3pabOTKH CUCTEM YIPABICHHS
OI1K-4.3 Biajeer HaBbIKaMM OINpe/IeIeHUs] KPUTEpUEB OLIEHKU 3(PEeKTUBHOCTH NOJTYYEHHBIX pe3yJIbTaTOB pa3pab0OTKH CUCTEM YIPaBJICHUS.

Hnouxamopwt Amanbvi popmuposanus ¢ npoyecce 0C60eHUA OUCUUNIUHBL

oocmudicenusn Jlekuuu Ilpakmuueckue Jlabopamopnuvie 3anamusn Kypcosoit npoexm Haumenosanue oyenou-

Komnemenyuu 3aHAmMU, 1060pamopHblil (paboma) H020 cpedcmea

RPAKMUKYM

OIIK-3.1, OIlIK- Tema I- 8 He npedycmompenui Jlao. paboma 1-8 Tema I- 8 Jx3amen, mecmuposa-
3.2, OlIK-3.3 Hue, 1a0. paboma

OIIK-4.1, OIlIK- Tema I- 8 He npedycmompenui Jlao. paboma 1-8 Tema I- 8 Jx3amen, mecmuposa-
4.2, OIIK-4.3 Hue, 1a6. paboma




Ilepeuenv oyenounvix cpedcme no oucyunaune (Mooyji)

JlabopaTopHblii NPAKTHKYM (TeKYIIUii peiiTHHT)
bamn
JlaGopaTtopHnas pabota 4 cemectp 5 cemecTp
Nol 12-18
No2 12-18
Ne3 12-18
No4 12-18
Ne5 12-18
Neb 12-16
Neo7 12-17
Ne8 12-17
TectupoBanue 0-10 0-10
NTOI'O 60-100 36-60
JK3aMeHANNOHHBIN PeHTHHT 24-40
KypcoBas padora 60-100




HlIxana ouenusanus

Mudposoe | Boipa:kenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKeHUA NPU GopMe KOHTPOJIS:
BbIpa;KeHH e dajiax: BbIpajKeHH e IK3aMeH 3auer
5 87 -100 Otianuno | OnieHKa «OTIWYHOY» BBICTABISICTCS CTYACHTY, €CIU TEOPETUUYECKOE COAep-
(3auTeHo) |XaHHE Kypca OCBOCHO MOJHOCTHIO, 0€3 Mpo0esioB; ucuepnbIBaiole, mocie-
JIOBAaTeIbHO, YETKO W JIOTMYECKH CTPOWHO HM3IIaraeT marepuai; cBOOOIHO
CIpaBIsieTCsl C 3aJadaMy, BONPOCAMH W IPYTMMH BHUJAMH NPUMEHEHHS
3HAHUH; UCIIOJIB3YET B OTBETE JOMOJIHUTENBHBIN MaTepral Bce MPeaycMOoT-
pPEeHHBIE ITPOTPaMMOIi 3a/TaHHUS BBEITIOTHEHBI, KAYECTBO X BBIITOIHEHHUS OIIe-
HEHO YHCJIOM 0alljioB, OJIM3KUM K MaKCHMaJbHOMY; aHATU3UPYET MOTyUYeH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPU BBIIIOJIHEHUH 3a]1a-
HUU OneHka «3a4yTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xopomo |OrmeHKa «XOpOIIo» BBICTABISIETCS CTYACHTY, €CIIM TEOPETUYECKOe COIep-|IeHTY, €Cli OTBETHI Ha BOIPOCHI IO Te-
(3a4uTeHO) |’KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAWMEBIE MPAKTUYECKHE KOMIIe-(MaM IUCIUILUIMHBI  IOCIEIOBATENbHBL,
TEHIIMW B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTCS He-
oOyueHus yueOHbIe 3aJaHUs BHITIOJTHEHBI, KAYeCTBO MX BBIITOJHEHUS JOCTA-|3HAYUTENFHBIE HEAOYETHl B OTBETE CTY-
TOYHO BBICOKOE. CTYACHT TBEpAO 3HAET MaTephal, TPAaMOTHO W IO CYIIe-|/IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOS-
CTBY M3JIaraeT €ro, He JOMyCKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE HA|TEIHHOTO BHIBOAA, pEUEBbIC OLUIMOKHU U TP
BOIIPOC.
3 60-73 VYnoenerBo- |OneHKa «yAOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIN TEOpPETHYE-
PUTENBFHO  |CKOE COJIepXaHKe Kypca OCBOSHO YaCTHYHO, HO MPOOENbl HEe HOCAT CyIle-
(3auTeHO) |CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoin 3a-
JIAHWH BBITTOJTHEHO, HO B HUX UMEIOTCS OMIUOKH, TIPU OTBETE HA TIOCTABIICH-
HBI BOIIPOC CTYJEHT JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHEIC
(dhopMyIHpOBKH, HaOMIOAAIOTCS HApyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B U3JI0KEHHH ITPOrpaMMHOT0 MaTepraa.
2 Hwnxe 60 HeynonerBo- [OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYIAEHTY, €cii OH He|OUeHKa «HE 3a4TeHO» BBICTABIACTCA
PUTENHHO  |3HAET 3HAYHMTEIHHOW YacTH MPOTPAMMHOTO MaTepHaia, JOIyCKaeT CYIe-|CTyIeHTY, €Cli CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |CTBEHHBIE OMIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIMH BBITOIHSIET |HBIX MOHATUN TEMbI IUCIUIUINHBL, HE OT-

MpaKkTUYecKue padoThl, HEOOXOJWMBbIE TPAKTHUYECKHE KOMIICTEHIIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUI HE BBITIOJIHEHO, KAYECTBO UX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAJIBHOMY

B€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepuCTHKA OLIEHOYHBIX CPe/ICTBA

Nen/m |HammenoBanme ore-|Kpartkas xapakrepuctuka ouenounoro|[Ipencrasnenue
HOYHOTI'O CPEJICTBA  |[CpEICTBa OLIEHOYHOI'0 Cpe.-
cTBa B poHJIE
1 |Dx3amen CpenctBo, 1O3BOJsIOIIEE  OLEHUTH|KOMIUIEKT 3K3ame-
3HAHMSI, YMEHUS U BJAJI€HUs 00y4aro-|HallMOHHBIX OwuJie-
HIErocs Mo y4eOHOM JUCIHUILINHE. TOB
2 |3ammuTa nabopatop-|CpencTBo, MO3BOJsIONIEe OLEHUTh|Tembl nabopaTop-
HO paboThI YMEHUE WU BIAJIEHUE O0Yy4arolerocs | HbIX pador.
u3Naratb CyTh IOCTaBJIEHHOW 3aaauu,
CaMOCTOSITEIbHO ~ NPUMEHSTh  CTaH-
JapTHBIE METOBl TTOCTABIIEHHOM 3a/1a-
gyl ¢ MCIIOJB30BAaHUEM UMEIONIIENCS
JabopaTopHOi 0a3bl, MPOBOAUTH aHa-
JM3 TOJYyYEHHOTO pe3ysbTara padoThl.
MoskeT BBITIOTHATHCS B WHIAUBHUIY-
IbHOM MOPSIAKE WM TPYIHIoil o00y-
YArOIINXCS.
3 |Tecr Cucrema craHZapTU3UpPOBaHHBIX 3a-|MOHL  TECTOBBIX

JaHWM, MO3BOJSIONIAs aBTOMAaTU3UPO-
BaTb NPOLENYpPY H3MEPEHUS YpPOBHS
3HaHUH U yMEHUH 00ydJaromerocs.

3aJaHul Ul TIPO-
BEIECHUSI HMTOr0OBO-
ro TECTUPOBAHUS
10 JUCLUILIHHE




MHNHOBPHAYKHN POCCHUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyrvmem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonoaut

Hanpagsnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKUX CUCTEMaxX
[Tpoduns: CrucTembl U CpeCcTBa ABTOMATU3ALNY TEXHOJIOTUYECKUX ITPOLIECCOB

YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna
« » 2022 r.

JK3aMeHAIHOHHbIE BOMPOCHI
110 JUCIIUIIIINHEC TCODI/ISI ABTOMATHUYCCKOI'O VIIPABJIICHUSA

. Ob6mue moHsATHS 00 YIPABICHUU M CUCTEMaX aBTOMAaTHYECKOTO YIIPABJICHUS.
. MaremaTtnueckue Mozieln 00BbEKTOB U CUCTEM yIpaBieHus. Mojienu TUIa BXOJ] — BBIXO/I.
. [Ipeobpazosanue Jlamnaca.

4. JIuneapusauus ypaBHEHHs JUHAMMKU.

. [lepenaTounas pyHkus.

6. JInHaMHUYECKUE 3BEHbS U UX XapaKTEPUCTHUKHU.

7. OCHOBHBIE BU/Ibl CUCTEM aBTOMATHUECKOI'O YIIPaBICHHUS.

8. BpemenHsble (epexoaHble) XapaKTepUCTUKH.

9. AMmuuTyaHO-¢a30BbIi kputepuii HalikBucra.

10.Kputepunii I'ypBuna.

11. ABTomMaTnueckoe 1 aBTOMaTU3UPOBaHHOE ynpaBieHusl. OCHOBHbIE IPUHIUIIBI aBTOMAaTHYECKOTO
yIpaBJIEHUS.

12. AHanu3 ycTOH4YMBOCTH.

13.Kputepuit Muxaiinosa.

14. Anrebpanueckue KpuTepuu ycroitunBoctu. Heobxoaumoe ycioBue ycTOHUNBOCTH.
15. Teopems! JIsnynosa A.M.

16.ITonsTue ctpykrypHO# yctounBocTH. ADPX acratnueckux CAY.
17.HacToTHBIE OLIEHKH 3amaca yCTOMYMBOCTH.

18.KopHeBbIE OLIEHKH 3araca yCTOHYUBOCTH.

19.YacToTHbIE KPUTEPUH KAaU€CTBA IEPEXOIHBIX MIPOLIECCOB.

20.MHTeTpalIbHBIE OLIEHKH.

21. YacTOTHBIE XapaKTEPUCTHUKH.

22 Merox PA®X. 11 — perynsTop.

23.Metog PADX. I1/1 — perynstop.

24 Meron PA®X. I1 — perynsTop.

25. Meron PA®X. IT1U]] — perynsrtop.

26. CtaTueckoe UeaabHOE 3BEHO (MPOMOPLMOHAIBHOE).

27.Teopust HHBApUAHTHOCTU U KOMOWHHUPOBAHHOE YIIPABIICHUE.

28. HTerpupyrolee 3B€HO C 3a1a3/IbIBAHUEM.

29. UneanpHoe nuddepeHmupyroiiee 3BeHO.

30. Inddepennupyroiiee 3BeHO C 3ama3IbIBAaHUEM.
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31. Cratuueckoe 3BE€HO MEPBOro MOpsiAKa (anepruoIuYecKoe).

32. Cratnueckoe 3B€HO BTOPOTO mopsizika (anepuoandeckoe [I-ro mopsnka).
33. Cratuueckoe konebarenbHOe 3BeHO II-ro mopsaka.

34. ineasibHOE MHTETPHUPYIOIIEE 3BEHO (aCTaTUYECKOE, HEHTPAIbHOE).
35.TunoBble 3aKOHBI PETYIUPOBAHUS.

36.IIponopuroHanbHbINA 3aKOH PEryJIUPOBAHMUSL.

37. InddepeHnranbHbIi 3aKOH PETYTMPOBAHUS.

38.MHTerpalibHbIN 3aKOH pEeryJIMpOBaHUS.

39.MeTtoabl CUHTE3a CUCTEM aBTOMATUYECKOTO YIIPABJICHUS.
40.Metoa KOpHEBBIX rogorpados.

41.MeTtop He3aTyXaromux KoineOaHui.

42 Metop norapuMUYeCcKUX aMIUTUTYAHBIX XapaKTePUCTHK.
43.PacuipeHHble YaCTOTHBIE XapaKTEPUCTHUKH.

44. CTpyKTYpHBIE CXEMBI.

45. ITokazaTenu KauecTBa NEPEXOJHBIX MPOLIECCOB.

Kpurtepun ounenkm:MakcumaibHOE 3HAYEHHE SK3aMEHAIIMOHHOTO peWTuHrapaBHo 40 Oai-
JaM, a MUHUMaJIbHOE - 24. B KauecTBe KpUTEPUEB BBIOPAHBI CIICAYIOIIHUE:

Bomnpoc bann

DK3aMeHaImoHHbIN Borpoc Ne 1 7-11
TEeOopeTUYecKasi 4acTh (OIpeeIeH s, OOLINE XapaKTEPUCTUKHU U T.I1.) 3-4
BBIBOJI (hOpMYyIT 3-4
IIPaBJIbHOCTh KOHEYHOTO pe3yJibTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TeopeTUYecKasi 4acTh (OIpeeeHUs, OOLINE XapaKTEPUCTUKHU U T.I1.) 3-4
BBIBOJT (hOpMYyIT 3-5
IIPaBJIbHOCTh KOHEYHOT'O pe3ysbTaTa 1-4
IIpakTuueckoe 3aanue (MPaBIbHOCTh KOHEYHOT'O pE3ysIbTaTa) 8-10
JononuurensHsiii Bonpoc Ne 1 1-3
JlononaurensHsiii Bonpoc Ne 2 1-3

NTOI'O 24-40




MHNHOBPHAYKHN POCCHUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEI0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxyrvmem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonoaut

Hanpagsnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKUX CUCTEMaAX
[Tpoduns: CrucTembl U CpeCTBA ABTOMATU3ALUY TEXHOJIOTMYECKUX TPOLIECCOB

Y4eOHBIM IIJIAHOM 110 HampaBieHUIo moaroToBku 27.03.04 VYmpaieHue B TEXHHYESCKUX CH-
cTeMax Juis OOYYaroIIMXCs MPEeIyCMOTPEHO MPOBEACHHE TaOOPATOPHBIX 3aHSATHH MO JAHCIUILIMHE
«Teopus aBTOMAaTHYECKOTO YIIPABICHUSY.

JIaGopatopHbie pabOThl MPOBOIATCA B MOMEIIEHUH yueOHOI mabopatopun «JlabopaTopus
TEOpUHU aBTOMaTH4ecKoro ympasieHnus 2096B» kadeapsl 6e3 UCONb30BaHUs CHIEIHATILHOTO 000pY-
JIOBAHUS.

Llens mpoBeneHUs J1abOPaTOPHBIX padOT - MPAKTUYECKOE OCBOCHHUE TCOPETUUCCKUX TTOJI0KE-
HUW JICKIMOHHOTO MaTepHala, a TaKkKe BhIPA0OTKA CTYJIEHTaMH OIpPEICICHHBIX YMEHUN U HAaBHIKOB
CaMOCTOSTEIILHOT'O SKCTICPUMEHTHPOBAHHS.

KommiiekT 1abopaTropHbix padoT
10 AUCHUIIIINHE «TeopI/m ABTOMATUYCCKOI'O YIIPABJICHHUA»

JlaGopaTopHas padora Nel
BpeMeHHbIe H YACTOTHbIE XaPAKTEPUCTUKHU JHHEHHBIX CHCTEM AaBTOMATHYECKOI'0 YIIPaBJIeHHUSs
Heap padorbi:O3HaKOMIIEHHE ¢ JUHAMUYECKMMH M YaCTOTHBIMU XapaKTEPUCTUKAMH CHUCTEM
aBToMaTHueckoro yrnpasieHus (CAY) u nojgydeHrne HaBbIKOB UCCIIEJOBAHUS JIMHEHHBIX CUCTEM.
ITocTanoBka 3a1auM:B KauecTBE OOBEKTa MCCIEAOBAaHUS BBICTYNAIOT JIMHEHHBbIE AMHAMMYE-
CKHE CHCTEMBI YNPABIEHUS C OJHUM BXOJIOM U OAHHMM BbIXoAOM. [Ipu 3TOM MOnens oIXHOMEpPHOU
CAY 3anana B BUJe KOMIUIEKCHOHN MepeaaToyHol (yHKIUH, 3alIICAHHON KaK OTHOLIEHHE MOJIMHO-
MOB

W(s) = b,s" +..+bs+b,

a,s" +..+as+a,

Heobxoaumo:

1) onpenenuTh MOJIIOCH! U HYJIM EpEeJaTOYHON (PyHKLINU;

2) 3anucatb quddepeHnnanbHoe ypaBHeHHe, onpeaensonee GyHkiuonupoBanue CAY;

3) moctpouTh rpaduKu NEPEXoAHON U UMITYJIbCHOM nepexoaHoi ¢pyHkiuu: h(t), w(t);

4) mocTpouTh JorapupMHUUECKUE YACTOTHBIE XapaKTepucTHKH L(w);

5) moctpouTth yacToTHBIN rogorpad Haiikeucta W(im).

ITopsinok BbINOJIHEHHS 1a00pPaTOPHOIT padOTHI

1) H3y4uTH TEOPETUUYECKHE CBEICHMUS;

2) 3amyctuth cuctemy MATLAB;

3) co3nath tf-00BEKT, B COOTBETCTBUU C 33aJIaHHBIM BapUAHTOM.

4) cocraButh auddepeHnnanbHOe ypaBHeHHE, onpeensomniee pyHkunonupoanue CAY;

5) ompenenuTh MOJFOCa MEPENaTOYHON (PYHKITNHU C UCTIOb30BaHUEM KOMaHIbI pole;

6) omnpeAenuTh HYJIH NEePeJaTOYHON (PYHKIIMH C UCTIOIb30BaHHMEM KOMAaH/Ibl ZEro;

7) wucnons3ys LTI-viewer, uau cooTBeTcTByrOMME KOMaH bl (Tabi.1.1) noayyuTs AuHaAMHUYe-
CKHE XapaKTEPUCTHKHN — NEePEeXOAHYI0 (PYHKIHIO A(f), UMITYIbCHO-TIEPEXOHYI0 (PYHKIMIO W(f) 1 Ya-
CTOTHBIE XapaKTepUCTUKHU — quarpammy boze, yacroTHslii rogorpad Haiiksucra;



8) MOJXY4YHUThH MpEACTABICHUE HCXOMIHON (QYHKIIMH B BUJIC TIPOU3BEICHUS TUTIOBBIX 3BEHBEB;
9) OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI;

10) odopmuts oTyeT;

11) coaTe oTYET MPENOIABATEIIO U 3AIUTHTH PadoTy.

JlaGopaTopHas padora Ne2
HccnenoBanue TMHAMHUYECKMX XapPAKTEPUCTHK THIIOBBIX JHHAMUYECKUX 3BeHbEB

Hesas padorsl: [lonydyeHne BpeMEHHBIX M YaCTOTHBIX XapaKTEPUCTHKHM THUIIOBBIX AMHaMHUYe-
CKUX 3BEHBEB;U3yUYCHHUE BIUSHUS NU3MEHECHHUS MMapaMEeTPOB NepeAaTOuHbIX (YHKIMNA HA BUJ ITHX Xa-
PAKTEPUCTHUK.

ITocTanoBKka 3aia4M: B KaueCTBE OOBEKTA HCCJIENOBAHUS BBICTYIAIOT THUIIOBBIE JMHAMUYeE-
CKHUE 3BEHbS:

1) mo3urmoHHsIe (anepuoaAndYecKoe, KoiedaTeabHoe);

2) uHTErpupyomue (naeaabHoe, ¢ 3ana3blBaHueM, H30JpOMHOE);

3) nuddepenuupyromue (MaeaabHOE, ¢ 3ana3AbIBAHIEM).

Heo0xoaumo:

1) momy4uTh nepeaaTouHbie GyHKIIUN UCCIIETyeMbIX 3BEHBEB;

2) omnpenenuTh NepexoiHbIe XapaKTEPUCTUKU UCCIIETyEMbIX 3BEHbEB;

3) onpenenuTs UMIYJIbCHbIE IEPEXOIHBIE XapaKTEPUCTUKHY;

4) onpenenauTs JorapupMuIecKre NepexoaHble XapaKTepUCTHKH;

5) onpenenuTh aMIUIMTYIHO-(a30BbI€ XapaKTEPUCTUKU UCCIIEyEMbIX 3BEHbEB;

6) IpOM3BECTH aHAJIU3 BIMSHUSA HAa BPEMEHHbIC M YACTOTHBIE XapaKTEPUCTHKH BEIUYMHBI KO-
s PUIMEeHTa YCUIICHHUS U TIOCTOSTHHBIX BPEMEHHU.

IHopsiiok BHINOJHEHHS JJA00PATOPHOM padoThI

Jist BBITIOTHEHUST 1a00paTOPHOI pabOThI HCIONB3YETCs MAaKeT MpuKiIaaHbIX nporpamm (ITI1IT)
ControlSystemToolbox, npeaHa3HaYeHHbIN s paboThI C LTI-monensmu
(LinearTimelnvariantModels) cuctem ympaBieHus.

Pabota BbINONHSETCS B ceyoel Mociea0BaTeIbHOCTH:

1) U3y4nuTh TEOPETUUECKUE CBEICHNUS,

2) 3anyctuth cuctemy MATLAB;

3) moMy4uTh MepeaTouHble GYHKIIMN alepruoANYECKUX 3BEHbEB C PA3IMYHBIMU KO3 pULIMeH-
TaMU YCUJIEHHS B COOTBETCTBUH C 3aJJaHHBIM BapHAHTOM;

4) onpenenuTh BPEMEHHbIE M YACTOTHBIE XapaKTEPUCTUKHU arepuoJUYEcKOro 3BEHA, CJIENaB
aHaJu3 BIMAHUA KO3 UIIMeHTa yCUIIeHuS;

5) MOJIy4UTh NEepeaTOuHbIe PYHKIMH alepruOINIECKUX 3BEHBEB C PA3IIMYHBIMU TOCTOSHHBIMU
BPEMEHH B COOTBETCTBUU C 33JaHHBIM BapUaHTOM,;

6) onpenenuTh BPEMEHHbIE M YacTOTHBIE XapaKTEPUCTUKU arepuOJUYECKOro 3BEHA, CIENaB
AQHAJIN3 BJIMAHUS BEJIUYHUHBI IOCTOSHHON BPEMEHU;

7) MONIy4UTh NepelaTouHble PYHKINUU U JUHAMHYECKHUE XapaKTepUCTUKHU AJIsl KOJIeOaTeIbHOTO,

UHTETPUPYIOIINX U AP PEepeHIHUPYIOIINX 3BEHBEB.

JlaGopatopHas padora Ne3
HccnenoBanue JUHEHHBIX CHCTEM peryJiMpoOBaHUs

Ieap paGorsl: YCcTaHOBIEHUE 3aBUCUMOCTEN MEXIy YaCTOTHBIMU XapaKTEPUCTUKAMHU pa3o-
MKHYTON CHUCTEMbI, KOTOPBIE MOTYT ObITh MOJYyYEHBI KaK AKCIIEPUMEHTAIbHO, TaK U aHAIUTUYECKH, U
MIOBE/IEHNEM CHCTEMBI B 3aMKHYTOM COCTOSTHUU.

ITocTanoBKa 3axa4M: UCXOJAHBIMH JAHHBIMH JIJISl pacyeTa CUCTEMbI Ha YCTOMUUBOCTD SIBJISIFOT-
Csl XapaKTEPUCTHUUECKOE YPABHEHHE 3aMKHYTOM cUCTeMbl, Wiin ADPX pa3oMKHYTOH CHUCTEMBI, KOTO-
pbIe MOTYT OBITH MOJIyYEHbI SKCIIEPUMEHTAIIBHO WU aHAJTUTHYECKH.

Heob6xoaumo:

1) nmoctpouts ronorpad HaiikBrcra a1 pa30OMKHYTOW CUCTEMBIL;

2) 1o BUAY MOJTYYEHHON KPUBOM OLIEHUTh YCTOMYMBOCTh CUCTEMBI B 3aMKHYTOM COCTOSIHUU;



3) moATBEpAMTH IMOJYYCHHBIH BBIBOJA 00 YCTOWYMBOCTH 3aMKHYTOM CHCTEMBI, IOCTPOUB JUIS
Hee rpa@uKy NePEeX0IHBIX MPOIECCOB.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoThI

Jl1s1 BBITIOJTHEHUS JTA0OpAaTOPHON pabOThI MCIOJIB3YeTCs MaKeT MpukiIagHbix mporpamm (I1I1IT)
ControlSystemToolbox, npeAHa3HaYEHHBII JUTSt paboThI c LTI-monensimu
(LinearTimelnvariantModels) cuctem ynpaBieHusl.

Pabora BeImONIHAETCS B CIEAYIOUIEH 1OCIEI0BATEIbHOCTH:

1) U3y4uTh TEOPETUUECKUE CBEIACHUSI;

2) 3anyctuth cucreMy MATLAB;

3) 3amucaTh MepeiaTouHyro (PYHKIHIO anepuoJAMYEcKOTO 3BE€Ha B COOTBETCTBUU C 3aJaHHBIM
BapUaHTOM;

4) onpeaenuTs yacTOTHbIE XapakTepucTuku ADX, JIAUX, JIOUX anepuoauueckoro 3BeHa;

5) 3amucatp nepeaaTouHyro (GyHKIHIO KOJIe0aTeTbHOTO 3B€HA B COOTBETCTBUU C 331aHHBIM Ba-
PHAHTOM;

6) onpenennuth yactoTHble XapakrepucTuku ADX, JIAUX, JIGUX konedareabHOro 3BEHA;

7) onpenenuTh 4YaCTOTHBIE XapaKTEPUCTUKU MOCIEA0BATEIbHO COSIMHEHHBIX allepHOINIeCcKO-
ro U K0s1e0aTeIbHOTO 3BEHbEB;

8) ucnonw3ys kputepuii HalikBucTa, COCTaBUTh IPOTHO3 HA MOBEJCHUE CHCTEMBI B 3aMKHYTOM
cocrosiHuy; eciii ADX pasoMKHYTOM cuUCTEMbI OXBaThIBA€T TOUKY (-1; 10), To u3MeHeHueM napamer-
POB 1OOUTHCS YCTOMYUBOCTH CHCTEMBI B 3aMKHYTOM COCTOSTHUU;

9) ompenenuTh YaCTOTY Cpe3a ®¢ U 3amac yCTOMYMBOCTH 110 (ase;

10) ans oTpuLaTeNbHON €AMHUYHOM OOpaTHOM CBSI3M OMpPENEIUTh MOBEICHUE CHCTEMBI B 3a-
MKHYTOM COCTOSIHUU;

11) u3MeHeHueM nmapaMeTpoB arepHUOIUIECKOr0 U KOJIeOATeTbHOTO 3BEHbEB, TOOUTHCS, YTOObI
A®X pa3soMKHYTOM cHCTEMBbl OXBaTblBaja TOUKY ¢ KoopAuHaramu -1, i0, 4TO COOTBETCTBYET He-
YCTONYHMBOW CUCTEME B 3aMKHYTOM COCTOSIHUM;

12) onpenenuTh 4aCTOTY cpe3a ¢ U (Pa30BbIii CABUT I HEYCTONYHNBON CUCTEMBI.

JlabGopaTopHas padora Ned
Ananu3 u cunte3 CAY MeTo10M KOPHEBOro rogorpaga

Hean padorsl: [Ipoananu3znpoBarh NOBeJEHNE 3aMKHYTON CUCTEMBI B 3aBUCUMOCTH OT PacIo-
JIOXKEHUsI ee KOpPHEH Ha KOpHEBOM rojorpade M BbIOpaTh ONTUMAIbHBIM KOAX(PQPHUIMEHT YCUICHMS
IIPOMOPLIMOHAIBHOTO PETYIISITOpA.

IMocTanoBka 3ana4u. JlaHa MOJeNb Pa30MKHYTOM CHCTEMBI, 3alllCaHHasl B BU/E€ OTHOILEHUS
MIPOU3BEICHUIN TUIIOBBIX 3BEHBEB..

Heob6xonumo:

1) mocTpouTh KOpHEBOI roorpad;

2) noay4uTh KO3(pGUIHUEHT YCUIIEHUS, IPU KOTOPOM CHUCTeMa HaXOAMTCS Ha TPaHULE yCTOMU-
YHBOCTH;

3) BBIYMCIHUTD YaCTOTY P, MPH KOTOPOH B CHCTEME BO3HUKAIOT He3aTyXarolue KojaeOaHus;

4) HaHECTH Ha BETBU KOPHEBOTO rojorpada 3Ha4e€HUs MOJIIOCOB 3aMKHYTOWH CHCTEMBI, COOT-
BercTByomue 0.5K* u 0.25K*?;

5) npuBecTH BbIpaskeHus 111 Ws(p) B BUJIE IPOU3BEICHUS TUIIOBBIX 3BEHBEB.

ITopsinok BbINOJIHEHHS 1a00pPaTOPHOIT padoThI

s BBIMONHEHUS J1abOpaTOpHOW paboOThl HUCHOJb3YyeTCs NakeT MPHUKIAJHBIX MPOrpamMM
ControlSystemToolbox cuctemsr MatLab.

PaboTa BeIMONHSAETCS B CIEAYIOMIEH MOCIEA0BATEIIHHOCTH:

1) U3y4uTh TEOPETUUECKUE CBEJICHUS;

2) 3amyctuth cucreMy MATLAB;

3) co3maTh OOBEKT B COOTBETCTBHUU C 3aJaHUECM;

4) MOCTpOUTH KOPHEBOI roorpad;



5) BbIOpaTh Ha KOPHEBOM rojorpade HeCKOIbKO TOUEK, COOTBETCTBYIOIINX HEYCTOWYHBOU CH-
CTE€M€, YCTOMYMBOM CUCTEME M CUCTEME, HaXOJAIICHCS Ha TPaHUIIE YCTOMYMBOCTH, ONPEIETUTh CO-
OTBETCTBYIOIIME 3HaUeHUs K03 Punuenta K;

6) s pa3nMYHBIX KOY(PPHUIIMEHTOB YCHIICHUS MTOCTPOUTH JOTapu(MHUUECKHE YACTOTHBIC Xa-
PaKTEPUCTUKH U OMPEACIUTH 3amac 1mo ¢aze u aMIuIUTYIe;

7) onpeneuTh MEePEXOAHYI0 XapaKTEPUCTUKY 3aMKHYTOM CHCTEMBI JJIsl pa3IMYHbIX KOd(hdu-
LIUEHTOB YCHJICHHUS;

8) cBs3aTh 3amachkl YCTOMYMBOCTH ¢ KQ4€CTBOM IEPEXOHOIO MPOIIECcca U CJIeJaTh BHIBOJIBI;

9) opopMHUTE OTUET U 3ALIUTUTH JIAOOPATOPHYIO PAOOTY.

JlabopaTopnasi paGora NeS
Pacuer KOMOMHMPOBAHHOM CHCTEMbI ABTOMATHYECKOI0 YIIPABJIEHUSI

Heasb padoThI: HAYYUTHCS PACCUMTHIBATD KOMOWHUPOBAHHBIE CHUCTEMBI ABTOMAaTHYECKOTO
YIPaBJICHUS.

IlocranoBKa 3aga4m. Y IOBIETBOPUTEIBLHOE KAYE€CTBO PETYJIMPOBAHUS B MPOCTEUIIEN OJHO-
KOHTYPHOU CHUCTEME C UCIOJb30BaHUEM CTAHJIAPTHBIX 3aKOHOB PETYIMPOBAHUS MOXKHO 0OECIIEUUTDH
JMIIG TpU OJarompHUsATHBIX IMHAMHUYECKUX XapaKTepUCTHKaxX o0bekTa. OmHaKO OOJIBIIMHCTBY MpPO-
MBIIUICHHBIX OOBEKTOB XMMHUYECKOW TEXHOJIOTMH CBOMCTBEHHBI 3HAUUTEIHHOE YHCTOE 3ara3/ibIBa-
HUE U 00JIbIlIKE TOCTOSIHHBIE BpeMEHH. B Takux cilydasx Aake Ipu ONTUMAJIbHBIX HACTPOMKAxX pery-
JTOpOB OJHOKOHTYpHBIe ACP Xapakrepu3yroTcsi 00JbIIMMUA TUHAMHUYECKHUMH OLIUOKaMH, HU3KOMH
YaCTOTON PETYIMPOBAHUS U JIMTEIbHBIMU IIEPEXOIHBIMU IIPOLIECCAMH.

Heo0xoaumo:

1) nepeiiti oT omHOKOHTYpHON ACP K KOMOMHUPOBAaHHOW CHCTEME C JIOTIOJTHUTEIBHBIM KOP-
PEKTUPYIOLIUM UMITYJIbCOM;

2) MpOBECTU pAacUYET HACTPOEK PETYISITOPA;

3) moMy4uTh NEPeIaTOYHYI0 (PYHKIHIO TUHAMHUYECKOT0 KOMIIEHCATOPA.

ITopsinok BbINOJIHEeHHS J1a00PaTOPHOI padoThI

1) paccuuTaTh HACTPOUKH PETYISATOPA U ONMPEACTUTH Pa0OUYIO YaCTOTY B OJJHOKOHTYPHOM CH-
CTEME PETYJIMPOBAHHUS;

2) BBIBECTH MEPEAATOUHYIO (DYHKIIMIO UCAbHOTO KOMIIEHCATOPA U3 YCIOBUSI MHBAPUAHTHO-
CTH ¥ aHAJIU3 €r0 PEAIN3yeMOCTH;

3) BBIOpaTh peasbHbI KOMIIEHCATOP U ONPEEIUTh €r0 apaMeTphl U3 YCIOBUS MPUOIIIKEH-
HOM MHBApUAHTHOCTH B HauOoJiee CYIIIECTBEHHOM JJIsi CUCTEMBI JIMaIia30He 4acToT;

4) mocTpouTh NEepeEXOaHbIE MPOoLEcCh B OMHOKOHTYpHON ACP u B cucteMe ¢ JONOJHUTENBHBIM
HMITYJIBCOM I10 BO3MYLIEHUIO;

5) CpaBHUTH MOJIyYEHHbIE TEPEXOTHBIE MPOLIECCH MEXKAY COOOI.

JlabopaTopnasi pabora Ne6
Pacuer kackaJHbIX CMCTEM aBTOMaTH4Y€CKOI'0 peryJMpoBaHus

Ienp padoTbl: HAayuyuThCS paccUUThIBaTh KackagHble ACP 1o W3BECTHBIM IEpENaTOYHBIM
GyHKIUSAM 00bEKTa.

ITocTaHoBKA 3aJa4M: KacKaJHbIe CUCTEMBbI IPUMEHSIOT JUIsl aBTOMAaTU3allud 00BEKTOB, 00JIa-
JAOMUX OONBIIOH HMHEPHHMOHHOCTBIO 10 KaHaTy peryIMpOBaHHs, ecid MOXHO BBOpaTh MeHee
MHEPIHOHHYIO M0 OTHOIIEHHUIO MO OTHOILIEHHIO K Haubosee OMacHbIM BO3MYILEHHUSM MPOMEXKYTOY-
HYIO KOOPJIMHATY U UCIOJIB30BaTh AJI HEE TO )K€ PEeryiupyrollee BO3AeCcTBIE, YTO U 111 OCHOBHOTO
BBIX0JIa 0OBEKTA.

HeoOxoaumo omnpenenuTs HaCTPOHKH OCHOBHOTO M BCIIOMOTAaTENbHOTO PEryJSATOPOB IMpH 3a-
JTAHHBIX TUHAMHUYECKUX XapaKTePUCTHKaX 00bEKTa II0 OCHOBHOMY M BCIIOMOTaTeIbHOMY KaHaJlaM.

IHopsiiok BhINOIHEHHS J1200PATOPHOI PadOTHI

1) paccuuraTh NmpuOIMKEHHbIE HAacTpolku ocHoBHoro [IM-perymsropa, ucnonb3ys nepena-
TOYHYIO (PYHKIUIO SKBUBAJICHTHOI'O O0BEKTA;



2) paccuuTaTh NPUOIMKEHHBIE HACTPOMKHU BcriomoraresnbHoro Il-perysstopa, nucnomib3ys re-
penaTouHyro (G YHKIIMIO SKBHBAJICHTHOTO O0OBEKTA;

3) yTOUHUTHh HACTPOMKH OCHOBHOT'O M BCIIOMOIATEIbHOI'O PErYJISITOPOB, HUCIIOJIB3Ys IEepena-
TOUYHbIE (PYHKLIUU SKBUBAJICHTHBIX OOBEKTOB;

4) mocTpouTh TpaduKu MEPEeXOIHBIX MPOILECCOB BCIIOMOTATEIbHONW KOOPIMHATHI (OCHOBHOU
PETYIATOP OTKJIIOUEH ), OCHOBHON KOOpIMHATHI B 0fHOKOHTYpHOH ACP u B kackagnou ACP.

JlabGoparopHasi padora Ne7
I[IpoexkTHpOBaHUE peryJATOpa s JUHEHHOH CHCTEMbI
Iesanb padboThl: OCBOCHHE METOJI0OB IPOCKTUPOBAHUS PETYIISATOPA U1l OJHOMEPHOUN JIMHEHHON
HEIpPEPHIBHON cUCTEeMBI ¢ moMolisio cpeast MATLAB.
ITocTanoBKa 3aJa4u: HAYYUTHCS CTPOUTH MOJEIU COCIMHEHUN JTMHEHHBIX 3BEHbEB; HAYUUTh-
cs ucnob30BaTh Moyb SISOTool 11t poeKTHPOBaHUS TPOCTEUIIINX PETYISTOPOB.
Iopsiiok BbINOJHEHHS JJA00PATOPHO padoThI

ITan BLINOJHEHUS 3aXaAHUA Komanasr MATLAB

1. Beemute miepenaTouHyr0 (QYHKIMIO MOJETH OOBEKTa

P(s) P=tf (K, [Ts10])

=——  Kak o0bexr tf.
s(Tgs+1)

2. BBeI[I/ITe Hepe,[[aTOIIHyIO Q)YHKHI/II-O I/IHTerI/Ip}/IOHlel“O 3BCHA

1 =
Ry(s)=—. RO=tf(1,[TRO])
TRS

3. IlocTpoiite mepeaaToyHylo (QYHKIUIO TPUBOJA, 3aMKHYB

o . y R = feedback (RO, 1)
UHTETPaToOp €IMHUYHON OTPHUIATEILHOM 00PATHOM CBA3BIO.

4. TloctpoiiTe mepenaroyHyro (YHKIHIO IOCIEI0BATEILHOTO

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

5. IoctpoiiTe nepexoaHyr0 XapaKTepUCTUKY JJIs MOJIy4€HHOMN
MOJIeJI U CKOIUPYHTE ee B OT4eT yepe3 Oydep oomena. O0b-
sCHUTE, TIoYeMy (pyHKIUs OECKOHEYHO BO3pPACTAET M CTPEMUT- step (G)
cs Kk mpsimoii. KakoB ko3 duiiueHT HaKIoHa 3TOi mpsaMoit? 3a-
KPOMNTE OKHO C TPaQuKOM.

6. IlocTpoiite mnepenaToyHyl0 (GYHKLIHUIO H3MEPUTEIBHOTO

YCTpOMCTBA H(s)=;, H=tf(1,[Toc1])
Toes +1

7. Tloctpoiite nepenaTouyHyr (YHKIHIO Pa3OMKHYTOTO KOH- L=G*H

Typa.

8. IMoctpotite JTIADYX pa3oMKHYTON CUCTEMBI. bode (L)

) Figure Mo. 1

ITKM — Characteristics — Stability
(Minimum Crossing)

9. OrmeTpTe TOYKH, ompexaensromue nepecedenue JIAUX c
npsiMoii 0 16 u nepeceuenue JIOUX ¢ npsamoii -180°.

10.  Omnpenenure, ABASETCS JU 3aMKHyTas CHUCTEMa yCTOM-
ynBoit? KakoBrsl 3amacel yctounBoctu 1o ammiautyae (Gain-
margin) u ¢aze (Phasemargin)? Kakoi perynsiTop HEsSIBHO HC- -
nojb3yercss B 3ToM ciydae? Ckonupyiite rpadpux JIAOUX B
OTYeT.

JIKM Ha MeTkax-KpyKKax

) Figure No. 1

[TKM — Characteristics —
Peak Response

11.  Haiiaute MakcuManbHBIH KOX(PQHUIMEHT YCHICHUS
pa3oMKHYTOH cucteMbl. OOBSICHUTE ATOT pPe3yibTar.

12.  3akpoiite okHo ¢ JIA®YX wu 3anmycture MOAYJb sisotool
SISOTool.

13. Wwmnoptupyiite nepenatounyio ¢yHkuuio G Kak Mo-

nenb oowekta (Plant) u H xak Monenb natuuka (Sensor). bioku File - Import




ITan BLINOJIHEHUN 3aJaHusA

Komaunasl MATLAB

F (mpendwmibtp) u C (perynarop) ocraBbTe 0e3 M3MEHEHHI
(paBHBIMH 1).

14.  Otknrounte M300pakeHHE KOPHEBOTO rojaorpada Tak,
qT00BI B OKHE OcTaack TONbKO JIADUYX.

-} SIS0 Design Tool

View — Root Locus (OTKII0YNTB)

15.  Jlns Toro, 4ToObl cpazy BUAETh U3MEHEHUSI IEPEXOAHBIX
nporeccos, 3anyctute LTIViewer u3 BepxHero MeHi OkHa
SISOTool. Pactionoxxurte 1Ba OKHa psiOM, YTOOBI OHU HE TIE-

PEKpBIBAJIM JIPYT JIpyTa.

Analysis —
Response to Step Command

16.  OcrtaBbTe TOJNBKO TpaduK MEPEXOJHOTO TMpoIlecca Ha
BBIXO/I€, OTKJIFOUMB BBIBOJI CUTHAJIA YIIPABJICHUS.

) LTI Yiewer

[IKM — Systems —
Closed loop rto u

17.  Onpenenurte nepeperyiMpoBaHue ¢ W BpeMsl NMEpeXo-
Horo npouecca T, . CkonupyiTe rpaguk B OTYET.

) L viewer [N

ITKM — Characteristics —
e Peak Response
e Settling Time

18.  Ilepetigure B okHo SISOTool. Onpenenure kodurm-
€HT YCWIEHHUs, IPU KOTOPOM IepeperyIupoBaHue MPUMEPHO
paBHo 10%. Kak n3MeHUIIOCH BpeMsl MEPEXOIHOTO mpoiiecca’?
KakoBbl 3amacbl ycTOMYMBOCTH B 3TOM ciydae? Ckomnmpyinre
rpaduK B OTYET.

) 5150 Design Tool

nepeTackMBanue Muibio JIAUX,
penaktupoBaHue B nosne Cur-
rentCompensator

19. [lepeiinute B OKHO cpeabl MATLAB U BBEIUTE Nepeia-

TOYHYI0 (DYHKIHIO TPONOPUHOHATBHO-IU(D(HEPEHIIUATEHOTO
Tgs

Tys+1 ’

rae T, =1cek, T, — HOCTOSHHAs BpeMEHH OOBEKTa.

(IT) perymsTopa Cpq(s) =1+

Cpd=1+tf([TsO],[Tv1])

20.  Iepeiinure B okao SISOTool. Umnoptupyiite perymns-
top Cpd kak 6a30By10 Mozenb ams 6moka C.

-} SIS0 Design Tool

File — Import, Cpd -> C

21.  Omnpenenure IOMONMHHUTEIBHBIA KOd(D(HUIIMEHT ycuile-
HUS, TP KOTOPOM IIEpeperyInpoBanne npumMepHo pasHo 10%.
Haiinure BpeMst mepexoaHOro mpouecca 1 3amnacbl yCTOWYHUBO-
cti. CpaBaure nponopunoHanbHbii u I1J[-perynstoper. Cko-
nupyiTe B 0TYET IpaduK MepexoaHOro npolecca.

-} SIS0 Design Tool
nepeTackMBanue Mblbo JIAUX,
penaktupoBanue B rosne Cur-
rentCompensator

22.  Omnpenenute IOMOJHUTENbHBIN KO3(duumeHT ycue-
HUS, IPU KOTOPOM BpeMsl IEPEXOJHOr0 IMpolecca MUHUMANb-
Ho. CkonupyiTe B OTUeT rpauk NepexoqHOro mnporecca.

) 5150 Design Tool

nepetackuBanue Muibio JIAUX,
penaktupoBaHue B none Cur-
rentCompensator

23.  Tloctpoiite mepenaTouHyo (YHKIIUIO TOJYYCHHOU 3a-
MKHYTOW CHUCTEMBI.

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

24.  TloctpoiiTe MUHUMAJIbHYIO pealU3alUI0 MepeIaTOuHON
bynkuuu W.

W = minreal(W)

25.  Omnpenenure moJiroca MepeiaTouHoN QYHKIIMHM 3aMKHY-
TOW cucteMbl. YTO 03HavaeT OJIM30CTh HEKOTOPBIX MOIIOCOB K
MHUMOM ocu? BepHo 1u, 4TO B 3TOM ciydae OyJeT Majblid 3a-
1ac yCTOWYUBOCTH?

pole (W)

26.  Haiinure K03QQUIMEHT yCUJIEHUS CUCTEMBI B YCTaHO-
BuBLIeMcsl pexume. OObsicHUTe pe3ynbraT. EcTh mu y Takoi
CUCTEMBI CTaTHuYecKas OMIMOKa MPU OTCIEKUBAHUU ITOCTOSHHO-
ro cursaua?

dcgain (W)

27.  lloctpoliTe MUHUMaJIbHYIO pealH3aluIo Mepe1aToOuHON
(GYHKIMU 3aMKHYTOH CHCTEMBI OT BXOJa K CHTHAJly yIpaBlie-

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




9Tan BLINOJHEHHUS 3a1aHus Komaunabsl MATLAB

HUS (BBIXOJly PETYJIATOPA).

28.  IlocrpoiiTe M3MEHEHHE CUTHAJIA YIPaBJICHUS NPU €IU-
HUYHOM CTYIIEHYATOM BXOJHOM CHTHAJIC U CKOIUPYHTE rpaduk
B oT4eT. OOBICHUTE, IOYEMY CUTHAIl YIPABICHUSI CTPEMUTCS K
HYJIIO.

step (Wu)

JlabopaTopHasi pabora Ne8

OmnpenejieHHe HACTPOEK PeryasiTOpa MeTOAOM PACIIMPEHHBIX YACTOTHBIX XaPAKTEPUCTHK

Ieap paldoTbl: HayuuTCS pPACCUUTHIBATH HACTPOEUHBIE MAPAMETPBI PETYIATOPOB METOJOM
PaCHIMPEHHBIX YACTOTHBIX XapAKTEPUCTHK.

IMocTaHoBKA 3a1a4u: B KayecTBE 0OBEKTA MCCIIEIOBAHUS BBICTYAaeT OOBEKT yIpaBICHHS, KO-
TOPBIN ONMUCHIBAETCS AallEPUOINYECKUM 3BEHOM IIEPBOr0 MOPSIKA C 3ala3/IbIBAHUEM.

Heobxonumo:
1) paccunTarh paclIMpeHHbIE YaCTOTHBIE XapaKTEPUCTUKU OOBEKTa JIJIS 3a/1aHHOI cTereHu Koeda-
TEJIbHOCTH M;
2) onpenenuTs HAaCTpoeuHbli mapametp 11 — perynaropa;
3) paccuuTaTh M MOCTPOUTH KPUBYIO PaBHOHM KOJIeOATEIBHOCTH B IUIOocKOoCcTH mapameTpoB Cl1 u CO
s [IA — peryinsaropa;
4) paccunTaTh U MOCTPOHUTH KPHUBYIO PaBHOW KoJeOaTenbHOCTH B Iutockoctu mapamerpoB C1 u C2
o I1J] — perynsropa;
5) BBIOpATh pabOUyIO YaCTOTY M COOTBETCTBYIOIINE €1 ONTUMAJIbHBIE HACTPONKH;
6) mocTpouTh nepexoaHbie mponeccsl B cucteme ¢ I[1-, [THU-, I1]] — perymnstopamu.

ITopsinok BbINOJIHEHHS J1a00PaTOPHOIl padoThI
1) mo rpadguky KpuBOH pa3roHa 0ObEKTa OMPEIEIUTh MEPEIaTOUHYIO (PYHKIIHIO O0BEKTA;
2) paccuuTaTh PaCUIMPEHHBIC YAaCTOTHBIC XaPaKTEPUCTHKH OOBEKTa IS 33JaHHOW CTENeHH Kojeba-
TeapHOCTH M = 0.221;
3) onpenenuTh HacTpoeuHsbli napamerp 11 — perynstopa;
4) paccuuTaTh U MOCTPOUTH KPUBYIO paBHOW KolebareabHOCTH B miockoctu mapamerpoB Cl1 u CO
s 1IU — perynsaropa;
5) BBIOpaTh ONTHUMAJIBHYIO IIApy HACTPOEK, COOTBETCTBYIOLIME paboueil yacToTe;
6) paccuuTaTh W MOCTPOUTH KPUBYIO PaBHOM KoJeOaTeIbHOCTU B TIockocTu mapametrpoB Cl u C2
s 11 — perynsropa;
7) BbIOpaTh ONTUMANIBHYIO [TAPY HACTPOEK, COOTBETCTBYIOLINE pabodeil yacTore;
8) 3amycTtuth cucremy MatLab;
9) monyunTh nepeaaTouHble PYHKIUU 3aMKHYTBIX CUCTEM, COCTOSIIIIUX U3 33JJaHHOI0 O0BEKTa U IO-
JyYEHHBIX PETYISITOPOB;
10)noctpouts nepexoHsie mpoueccel B cucteme c [1-, ITH-, I1/1 — peryastopamu.

Kputepuu ounenku: KonmudectBo 6amuioB, KOTOpO€ MOXHO HOJTYYUTHh 3a J1aOOpaTopHyIO padoTy,
IPEJICTaBJICHO B Ta0.

JlaboparopHas paboTa baun
4 cemectp S5 cemecTp
Nel 12-18
No2 12-18
Ne3 12-18
N4 12-18
No5 12-18
Ne6 12-16
No7 12-17
No8 12-17
HUTOI'O 60-90 36-50




MHWHOBPHAYKH POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIEr0 00pa3oBaHUs
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyrvmem Unpopmayuonnvlx mexnoaouil
Kagheopa Ungdopmayuonnvix cucmem u mexnonozut

Hanpagsnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKUX CUCTEMaAX
[Tpoduns: CrucTembl U CpeCcTBa ABTOMATU3ALNY TEXHOJIOTUYECKUX ITPOLIECCOB

KomnuekT 3aganuii 11s1 KypcoBoii padoThl
10 JucuuIuinHe «Teopus aBTOMAaTUYECKOTO YIIPaBICHUD)

Pacuer u uccienopanune napamerpos CAY

ITopsinok BbINOJIHEeHHS J1a00PaTOPHOI padoThI

Jns crpykrypHoii cxembl CAY, cOOTBETCTBYIOIIEH BHIOpAaHHOMY BapHaHTY, BBIMOJIHHUTH Clie-
JYIOILIHUE IEUCTBHUS:

1. M36aBUThCS OT BCEX MEPEKPECTHHIX MapaljIeNIbHbIX U OOPATHBIX CBSA3EH, MIPUBECTU CTPYK-
TYpPHYIO CXeMY K CTaHIapTHOMY BHIy. OTpeiennuTh nepeaaTounyo QyHKINI0 pa30MKHYTON CHCTe-
MBI, 3alACaTh €€ B cTaHAapTHOU popme. OnpenenuTh cTeneHb acTaTu3Ma CUCTEMBI.

2. OmpenenuTs aMIUTATYIHO-()a30BYI0, BEIIECTBEHHYIO 1 MHUMYIO YaCTOTHBIE XapaKTepH-
CTUKH Pa30MKHYTON CUCTEMBI.

3. Ioctpouts romorpadp ADUX pazoMKHYTON CUCTEMBI.

4. Haiitu Beipaxenus Juis acumntorndeckot JIAUX u JIOYX pa3oMKHYTON CUCTEMBI.

5. Toctpouts B Macmradbe JIAUX u JIOUX pa3oMKHYTOH CHCTEMBI.

6. Omnpenenuts ycroitunBocTs 3aMkHYyTOM CAY ¢ momoribio Kpurepusi HaiikBucra u nora-
pU(MUYECKUX YACTOTHBIX XapaKTEPUCTHUK.

7. Haiitu 3amacel yCTOWYUBOCTH CUCTEMBI IO (pa3e u 1Mo aMILTUTY/IE.

8. Haiitu nepenaTounyo QpyHKINIO 3aMKHYTON CUCTEMBI M IPOBEPUTH BBIBOJIBI ITYHKTA 6 C
MIOMOUIBIO YaCTOTHOIO KpuTepus Muxaiiinosa.

9. Omnpenenuth BEIMYHUHY MONPABOYHOIO KO3 (HULIMEHTA YCUIIEHHUS, TP KOTOPOM CTaTHye-
cKas oniMOKa 3aMKHYTOM cucteMsl 0yer He Oonbie 0.1; mepeperyaupoBaHue B CHCTEME COCTaBUT
12 %; Bpemsi mepexoqHOro mnporuecca Oy1eT MUHUMAaJIbHbBIM.

10. ITocTpouTs c nepexoHyI0 GYHKINIO 3aMKHYTOM CUCTEMBI U OLIEHUTh OCHOBHBIE TIOKa3a-
TEJIM KauecTBa PeryaupoBaHus (IepeperyIupoBaHie U BpeMsl peryIupoBaHusi) B CUCTEME.

11. IIpeoGpazoBaTh MOJYYEHHYIO CUCTEMY B IIU(PPOBYIO (POPMY U IIOCTPOUTH MEPEXOIHBIE
MPOLIECCHI I Pa3IMYHbIX 3HAYCHUH 11ara KBAaHTOBaHUS.

HcxoaHble JaHHbIE

BapI/IaHT Cxema k] kz k3 k4 k5 T] Tz T3 T4 T5 T6 é
1. (f) 7 5 10 6 09 | 02 | 05 0.8 0.1 03

2. (a) 5 1 2 5 0.5 0.5 04 | 06 | 01 0.8 0.5
3. (e) 02 2 2 30 2 0.5 0.8 02 | 075

4, (b) 2 02 2 10 3 0.5 05 09 | 075

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

7. (f) 2 2 15 19 0.5 0.7 02 | 06 | 015 | 0.75

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




Bapuant | Cxema ki ko k3 ks ks T T> T3 Ty Ts Ts &
11. (e) 1.1 3 5 12 | 07 | 01 | 095 | 03 | 06
12. (a) 2 0.8 4 15 2 075015095 | 01 | 06 04
13. (d) 1.5 5 05 5 2 01 | 01 | 02 | 075
14. (f) 5 7 15 4 05 | 05| 06 | 09 | 02 | 07
15. (b) 0.7 10 2 20 | 05 | 02 | 03 | 06 | 05
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Bapuant F

Kpurepun oueHku
[Ipu oueHke pe3yabTaTOB BBINOJIHEHUS KypCOBOW pabOThl B pamMKax AUCUUILINHBI «Teopus
ABTOMATUYECKOTO YIPABJICHUS» HCIIOJIb3YeTCsl PEUTUHIOBAs CHUCTEMA.
MaxkcuMaabHOE 3HaYeHHE OICHKH KypcoBoi padoTsl paBHo 100 6. KypcoBas pabora cumra-
eTCsl CIAaHHOM, eclTu CTYACHT MOoNy4yu 3a Hee He MeHee — 60 6. KpuTepuu ouieHKH MpeicTaBiIeHbl B
TalJI.

Kpurepun onenkn KosanuectBo 6a/110B
KoppekTHOCTh cocTaBiieHHs MaTEMaTHYECKON MOJIeNN 0-20
ITporpaMMHas peanuzanus 0-20
['padrueckoe npeacTaBIeHUE PE3yIbTaTOB 0-20
[TpaBMIIBHOCTH YHCIIEHHBIX PE3YJIbTAaTOB 0-20
Odopmnenue otyera 0-10
CBOEBpPEMEHHOCTh CAAYU KypCOBOH pabOThI 0-10
NTOTI'O 0-100




MHNHOBPHAYKHN POCCHUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
(beaeparbHOTr0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyrvmem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonoaut

Hanpagsnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKHX CUCTEMaxX
[Tpoduns: CrucTembl U CpeCcTBa ABTOMATU3ALNY TEXHOJIOTUYECKUX ITPOLIECCOB

KoMmieKT TecTOBBIX 3a1aHUl
no aucuuninHe «Teopuss aBTOMaTH4eCKOro ynpaBJieHus»

Bapuant Nel
Yacrs 1. 3ananue ¢ BbIOOPOM HeCKOJIbKHX BEPHBIX 0TBETOB
1.1. OcHOBHBIE IPUHLMIIBI ABTOMATHUYECKOIO YIIPABJICHMUS:
1) pa3omMKHYyTOE YyIIpaBIEHUE;
2) IpUHIMI MaKCUMyMa;
3) NpUHIMI KOMIIEHCAIUH;
4) nomycTuMoe yIpaBJICHUE;
5) npuHUIUO 0OPaTHOM CBSI3U.
1.2. IIpumepbl aBTOMaTHYECKUX CUCTEM:
1) aBTOMAT, BBIOpACHIBAIOLIMI KaKHe-TUO0 IpeaMeThl (OUIIeThl, III0KOIa/) IpU OIYCKaHUU B HE-
'O OIpeJIeIeHHOW KOMOMHALIUY MOHET;
2) peryisTop CKOpOCTHU BpallleHUs ABUTaTENs] HE3aBUCUMO OT BHEIIHEHN HArpy3KH;
3) aBTOMAT BKJIIOYEHHUS OCBEILEHUS, B KOTOPOM MMeeTCsl (POTORJIEMEHT, pearupyouuil Ha CHily
JHEBHOT'O CBETA, U CIIELUAIbHOE YCTPOWCTBO JJIS BKJIIOUEHHUS OCBEIICHUSI, CpabaThIBaIOLIEe
OT OIPEeJIeNIEHHOT0 CUTHANIa (JOTOIIEMEHTA;
4) aBTOMUJIOT, MOICPKUBAIOIINI OMIPEICIEHHBIN KypC U BBICOTY IOJIETa camojieTa 6e3 OMOIIN
JETYUKA U TIp.;
5) cucreMa nojAepxKaHusl YPOBHS B EMKOCTH Ha HEM3MEHHOM 3HAYEHUH.
1.3. Kakue XxapakTepuCTHUKU IPUMEHSIOTCS AJIs OMMCaHUs JMHAMUYECKUX CBOMCTB JIMHEMHBIX 3BEHb-
eB (0OBEKTOB):
1) BpemeHHbIE (TIEpEXOIHbIE);
2) Ka4eCTBECHHBIC,
3) 4acTOTHBIC;
4) nepruoaANYECcKue;
5) KOJIMYeCTBEHHEIE.
1.4. YacToTHBIE XapaKTEPUCTUKH:
1) aMIIMTyIHO-4aCTOTHAs! XapaKTEPUCTUKA;
2) nepexojHasi XapaKTepUCTHKa;
3) (azo-yacToTHAsA XapaKTEpUCTHKA,
4) ammuTy1HO-(pa3oBasi XapaKTEpPUCTUKA;
5) nepenarouHasi GyHKIHS.
1.5. HacToTHBIE KpUTEPUN YCTOMYUBOCTH:
1) Kpurepuit Koxpena;
2) xpurepuii Muxaiinosa;
3) ammuTyaHo-(a3oBbIif kpuTepuil HaiikBucra,
4) xputepuit CTbIOJICHTA;
5) xpurtepuit Ouiepa.




1.6. HacToTHBIE OLIEHKH 3amaca yCTOMYMBOCTH:

1) 3anac yCTOMYMBOCTH MO aMILIUTY/IE;

2) 3amac yCTOWYMBOCTHU 110 BPEMEHHU;

3) 3amac yCTOMYMBOCTH 1O MOAYJIIO;

4) 3amac yCTOMYMBOCTH 10 (asze;

5) 3amac yCTOMYMBOCTH I10 3HAKY.

1.7. Kakue 3 HUKENEePEUUCIEHHBIX SIBISIOTCS TUIIOBBIMU 3aKOHAMU PETYJIUPOBAHUSA:

1) nmponoprmoHaIbHbIN;

2) muddepeHanbHbIN;

3) UHTErpajIbHbIN;

4) mpoNOpLUUOHANBHO - UHTETPATIbHBIM;

5) uHTErpaabHo - TudQepeHITnATbHBIN.

1.8. TeopeTuyeckrue METObI CHHTE3a CUCTEM aBTOMATHYECKOTO yIPABIICHUS:

1) rpaaueHTHBINA METOI;

2) MeTOoJ] KOPHEBBIX roforpagos;

3) meron jorapu(pMUUECKUX aMIUTUTYTHBIX XapaKTEPUCTHUK;

4) MeTo/ yCTOMYHUBOCTH;

5) aganTHBHBINA METOJI.

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

1) pacder pacHIMpeHHBIX YACTOTHBIX XapaKTEPUCTUK OOBEKTa Ui 3aJaHHOW CTereHu Kojeba-
TEJILHOCTH Mm¥*;

2) pacder U MOCTPOCHHE KPUBOW paBHOM KoJIebaTeTbHOCTUM = m* B MIIOCKOCTH napameTpoB Ci

u Co o popmynam;

3) BBIOOpP paboyeil YaCTOTHI ®P U COOTBETCTBYIONIUX €1 ONTHUMAabHBIX HACTPOEK;

4) pacuer KOpHEH XapaKTEPUCTUIYECKOTO YPaBHECHHUS;

5) pacyeT alropuTMa ajanTaluu.

1.10. B meTo/e He3aTyxarommx KojaeOaHui:

1) Ha mepBOM 3Tamne mMoAOUpaeTCs Takas HACTPOWKA MPOMOPIMOHAIBHOTO PeryasTopa (T.e. BbI-
KITFOYAIOTCSl MHTETpaibHas U TudepeHmanibaas COCTaBISIONINE), TIPU KOTOPOH B 3aMKHY-
TOM CHCTEME YCTaHABIIMBAIOTCS HE3aTyXarollue KoJleOaHus, T.e. CUCTEeMa HAaXOJIUTCs Ha Tpa-
HHUILIE YCTOWYHUBOCTH;

2) Ha TPETbEM 3Talle pelIaeTcs 3a1a4a ONTUMUA3AUY;

3) Ha BTOpOM 3Talleé pacCYUTHIBAIOTCS paboure HACTPONMKHU BBIOPAHHOTO PETYJIATOpA IO IMpH-
OnxeHHBIM opMyniaM B 3aBUCUMOCTH OT BennuuHbl C1*P U mepuoa He3aTyXawmux KoJje-
Oanwmit T%*;

4) pabouune HACTPOMKH JIF0OOTO PEryIsITOpa PAaCCUUTHIBAIOTCS B /IBA JTara;

5) Ha YETBEPTOM dTare MPOBOJIUTCS aHATN3 YCTOWUYHNBOCTH CUCTEMBI.

Yacts 11. 3aganue ¢ BLIOOPOM 01HOT0 BEPHOIO OTBETA
2.1. ABTOMaTU3MpOBAHHBIM HA3bIBAIOT MPOLIECC YIPABIEHUS, B KOTOPOM:
1) 4acTh QyHKIUI BBIIOJIHAETCS YETIOBEKOM, Jpyras 4acTb — aBTOMATUYECKUMHU yCTPOWCTBAMU;
2) Bce pyHKLNU MPOLIecca BBIIOIHIIOTCSA YEJI0BEKOM — OIEPaTOPOM;
3) Bce (hyHKLMU BBIMOIHIIOTCS aBTOMAaTUHYECKUMH YCTPONCTBAMHU;
4) Bce ()YHKIMHU BBIMOJIHAIOTCS MEXaHUYECKHUMHU YCTPOICTBaMHU.
2.2. Bo3nelicTBrE, BBI3BIBAIOLIEE HEXKEIATEIbHOE N3MEHEHUE YIIPABISEMON BEJTUYNHBI:
1) ympasneHue;
2) BO3MYIIEHUE;
3) paccoriiacoBaHHE;
4) 3apgarorniee BO3JICHCTBUE.
2.3. I'pacuyeckas Mozeab CHCTEMBI, B KOTOPOH KaXXJ0MY JJIEMEHTY CTaBUTCS B COOTBETCTBHE €rO
TUHAMHYECKasi XapaKTepUCTHKA:
1) TexHOJIOTHYECKasi CXEMA;




2) CTpYKTypHas cxema;
3) mpUHLMIIUATIBHAS CXEMa;
4) QyHKIMOHANbHAS CXEMa.
2.4. IIpumep MHTETPUPYIOIIETO 3BEHA:
1) cratuyeckoe 3BEHO BTOPOTO MOPSI/IKa;
2) uHTErpuUpyIollee 3BEHO C 3aMa3/IbIBAaHHEM;
3) uaeanpHOE MU HEepPeHIUPYIOIIEe 3BEHO;
4) craTM4ecKoe 3BEHO MEePBOro MopsaKa (anepruoguyeckoe).
2.5. Cucrtema Ha3bIBaeTCs yIpaBisieMOM, €CIIu:
1) He cymecTByeT Takoe yNpaBjieHHE, KOTOpPOe U3 JHO0ro HauyaldbHOIO COCTOSIHHS MEpeBeleT
cCHCTEMY B JIF000€ KOHEUHOE MOJIOKECHHE;
2) cyuiecTByeT Takoe YIpaBlieHHE, KOTOPOE U3 JIF00Oro HayalbHOI'O COCTOSIHUS MEpeBeleT CH-
CTeMY B JIF000€ KOHEYHOE I0JIOKEHUE;
3) B cUCTEME HE CYIIECTBYET BO3MYILICHUI;
4) cucrema HecTallMOHapHasl.
2.6. IToka3arenu kauecTBa MEPEXOIHBIX MPOLECCOB:
1) TouHOCTH U aACKBATHOCTS;
2) omunbOKa peryaupoBaHus, OBICTPOACHCTBIE, TIEpEepPeryInPOBAHUE;
3) IpOU3BOAUTEIBLHOCTD U KAYECTBO KOHEUHBIX IPOJYKTOB;
4) yCTOMYHMBOCTb CUCTEMBI.
2.7. VIuTerpanbHblii 3aKOH PETYJIUPOBAHUSA:

D UM =Cy- [[y(D) - y,]-dA
0

2) Un=C,-y 0);
3) U(t)=Ci-[¥(t)=y,13
4) U@t)=C,-o(t).
2.8. uddepeHanbHbIi 3aKOH PETYINPOBAHMUS

D U®=C,- [y -y,]-d2;
0

) UD=C,-y®):
3) U(t)=C-[¥(t)=15
4) U@t)=C,-0(1).
2.9. Hacrpotiku IIH1 — perynsaropa:
1

1) G =—){msin[—¢06(m,m)]—cos[—¢06(m,03]}.

A (mo

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

A06 (m’ (’0)

CO zm{msin[—(boﬁ(m,w)](m +1)} ;

0] )
3) C, =———sin|— m,m)—r|;
) G A _(mo) [ Poi( ) ]
1 2
4) C,=——osin|—¢_(mo)|(m +1);.
) G, Aoﬁ(m,w){ [~0,5(m)](m* +1)}
2.10. Cxonpko mapameTpoB HacTpoek umeet [IN]] — perynarop:
1) 1;
2) 2;

3) 3;



4) 4.
Bapuant Ne2
Yacts 1. 3aganue ¢ BEIOOPOM HECKOJBLKHX BEPHBIX O0TBETOB
1.1. quckpetnbsie CAY:
1) peneiinsble;
2) HENpepbIBHBIC;
3) WMIIYJIbCHBIE;
4) uudpossle;
5) aHaJoroBEIC.
1.2. Hudpossie cucTemMbl CTPOSATCS Ha 0a3e KOMIUIEKCA CPEICTB BHIYMCIUTEIBHON TEXHUKH, OCHOB-
HBIMU 3JIEMEHTAMH KOTOPOTO SIBJISIFOTCSI:
1) LIBM;
2) yCTpOMCTBA I€YaTH;
3) ycTpoiicTBa BBOJA;
4) yCTpONCTBO aHAIN3a;
5) ycTpoiicTBa BbIBOJA.
1.3. O6006mmenHas cTpykrypHas cxema CAY MOXeT coepxaTh:
1) um3mepuTenbHOE yCTPOMCTBO;
2) 3anmaroliee yCTpOUCTBO;
3) CpaBHHUBAIOILEE YCTPOUCTBO;
4) ynpaBistolniee yCTpomcTBo;
5) BO3MyHIaIOLIEEe YyCTPOIMCTBO.
1.4. OcHOBHBIE BU/IbI CUCTEM aBTOMAaTUYECKOTO YIIPABICHUS:
1) MexaHWYeCKHE CHCTEMBI;
2) CHCTEMBI CTaOUIN3AIUH;
3) mHporpaMMHBIE CUCTEMBI;
4) cuemsdiiue CUCTEMBI;
5) BKCTpeMabHbIE CUCTEMBI.
1.5. OcHoBHBIE cTTIOCOOBI pa3pabOTKU MOJIETIEH:
1) aHaIUTUYECKUH;
2) SKCHEepUMEHTAJIbHBII;
3) nporpaMMHBIN;
4) anropuTMUYECKHIL;
5) KOMOMHHPOBaHHBIN.
1.6. Buabl mepexoaHbIX MPOIECCOB MO XapaKTepy U3MEHEHHUS BO BPEMEHH:
1) amepuoauyeckuii;
2) xoisiebaTeNnbHbIN 3aTyXaroIINi;
3) cTaTUYeCKUIi;
4) He3aTyxalollui KoJieOaTeIbHBIH,
5) pacxonsuuiics kojaeOaTenbHbBIN.
1.7. Buapl BpeMEHHBIX XapaKTEPUCTHK:
1) anepuoaunueckas;
2) mepexoJiHas XapaKTEePUCTHKA;
3) 4acTOTHBIE;
4) UMIyabCHAs MEePEX0/IHAs XapaKTePUCTHKA,
5) KOIIMYECTBCHHEIE.
1.8. CtaTnueckue 3BEHbS:
1) craTuyeckoe uaealbHOE 3BEHO;
2) craTU4yecKoe 3BE€HO MEPBOTO MOPsAKa (AaIepHOIUIECKOE);
3) cratuueckoe konebareabHOE 3BeHO II-ro mopsiaka;
4) craTuuecKkoe 3B€HO BTOPOTO Mopsiika (anepuoaundeckoe I1-ro mopsiaka);
5) cTaTMYECKOE UHTErPAIBLHOE 3BEHO.




1.9. AnreGpanyeckre KpUTEPHUH YCTOMYHMBOCTH:
1) kputepuii Koxpena;
2) xpurepuil Muxaiinosa;
3) ammumutyaHO-(a3oBbIi KpuTepuit HalikBucTa;
4) xputepuii CTbIOJIEHTA;
5) kputepuii Payca.
1.10. BeicTpoeiicTBE CUCTEMBI:
1) BpeMs OT Havaja mpolecca 10 NePBOro MOMEHTa JOCTHKEHUS YCTAaHOBUBILIETOCS 3HAYCHUS
Yyer;
2) BpeMs OCTaHOBA;
3) Bpems JOCTHXKEHHUS NEPBOI0 MAKCUMYyMa;
4) BpeMsi OT Hayaja MepexoJHOro Mmpolecca J0 MOMEHTa, KOra OTKJIOHEHHUE BBIXOJAHON BeH-
YUHBI CTAHOBUTCS OJIM3KUM K YCTAaHOBUBIIEMYCS 3HAUYEHUIO C 33JJaHHOM TOYHOCTHIO &;
5) BpeMs OKUJAaHUA.

Yacts II. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA
2.1. lnTerpanbHBIMKpUTEPUM KauecTBa:

o0

D 1= [y -y [ -ar;

0
2) Your = Youx O = Yyem >
3) Ay(@) =y, —y(@);

H UD=Cy-[[y)-y,]-di.

2.2. Ilpumep muddepeHIUpYOIIEro 3BeHa:

1) cratuyeckoe 3B€HO BTOPOTO MOPSJIKA;

2) HHTETPHUPYIOIIEE 3BEHO C 3alla3/[bIBaHUCM;

3) wunmeanpHOE AU PEPESHIIUPYIOIIEE 3BEHO;

4) cTaTHYecKoe 3BEHO MEePBOIo MOpsIKa (aleprHoaHIECcKOe).
2.3. Hactpotiku I1 — perymnsitopa:

1 C :;{msin[—d)w(m, m)]—cos[—¢06(m,0)]} .

4,5(m,0)
2 C =m{msin[—¢aé(m, )]~ cos[~d,q(m o]}
o=y oSl + 1))
3) G, =%sm[— 0,0(m, @)~ 7];
4) C, = m{msin[—¢06(m,m J(m* +1)}.

2.4. Cucrema sIBISIETCS MHBAPUAHTHOM MO OTHOIIEHHUIO K BO3MYIIEHUIO:

1) ecnu mocne 3aBeplICHUs MMEPEXOJAHOI0 MpoLEecca, ONPEaeIIeMOro Ha4yaJIbHBIMU YCIOBHSIMH,
yrpapisieMasi BETHYMHA U OMIHOKAa CUCTEMBI 3aBUCSIT OT 3TOTO BO3MYIIICHHUS;

2) ecnu mociie 3aBepIICHUs MEPEXOAHOTO MPOLEcca, ONMPEAEIsIEMOr0 HadyalbHBIMU YCIOBUSIMU,
yrIpaBisieMasi BeTHYMHA U OIMMOKA CUCTEMBI HE 3aBHUCST OT 3TOTO BO3MYIIICHUS;

3) eciu mociue 3aBeplICHUs MEPEXOJAHOr0 MPOLECCca, ONPEALIIEMOro HaYallbHbIMU YCIOBHUSIMU,
yrIpasisieMasi BeTMYMHA U OIMOKa CHCTEMBI paBHA BO3MYIIIEHUIO;

4) ecnu moclie 3aBEpIICHHs] NEPEXOIHOr0 MpoLecca, ONPeeasieMOr0 HayalbHBIMU YCIOBUSIMU,
yrpasisieMasi BeTMYUHA U OINOKa CUCTEMBI OTCYTCTBYIOT;



5) ecnu mocie 3aBeplICHUs MEPEXOAHOIO MPOLECCca, ONPEAEIIEMOr0 Ha4YaJIbHBIMU YCIIOBUSIMU,
ylpaBiisieMasi BeJINYMHA U OINOKa CUCTEMBI paBHbI MEKIY COOOH.
2.5. IlponopioHanbHbIN 3aKOH PETYIUPOBAHU:

D UO=Cy-[[y(A)-y,]-da;
0

) U0=C,-y®);
3) Ut)=C-[¥(t)=y,];
4) U@t)=C,-o(t).
2.6. PacueT HacCTpOEK MPOMBINIIEHHBIX PEryiIsiTopoB MeTogoM PADX ocHOBaH HA BBEACHUU:
1) cremneHu pa3oOIIEHHOCTH;
2) CcTeneHu KojeOaTeIbHOCTH;
3) cTeneHu yCTOMYMBOCTH;
4) cTeneHW OTKIIOHCHUS.
2.7. TunoBble TMHAMUYECKUE 3BEHbsI, ONMUChIBaeMble TudPepeHIIMAIbHBIME YPaBHEHUAMU 1-T0, 2-T0
NOpsAJIKa WK NepelaTOuHON PyHKIIMEN, Ha3bIBAIOTCS:
1) mpocteimu;
2) OOBIKHOBCHHBIMU;
3) 0coOBIMHY;
4) CIIOKHBIMH.
2.8. CnocoOHOCTh CUCTEMBI BO3BPAILIATHCS K COCTOSIHHIO YCTAHOBUBILETOCS pPAaBHOBECHS MOCIE CHS-
THSI BO3MYILEHUSI, HAPYIIUBIIETO 3TO PAaBHOBECHE, HA3BIBACTCS:
1) MTHEPIIMOHHOCTHIO;
2) TOYHOCTHIO;
3) yCTOWYUBOCTBIO;
4) NPOYHOCTHIO.
2.9. Z-npeobpazoBaHue:

D F@=Y [0

2) C, :;){msin[—d)w(m,(o J)om* + 1)}

A (mo

3) F*(p)=D{f(i)}:
D Fi=Ye,f,0).
2.10. Pasnoxenme s psi Jopana:
1) F(z)= 2f(i)z-" O+ FD ot fR)Z

2) c,y(i+n)+c, ,yi+n-D+...+c,y(@)=b u@+m)+b, u(i+m—-1+b, u();
3) Z{yi-m}=z" {Y(z) ¥ Zy(—mf} :

4) W(z)= Y@ _ B(—Z)
U(z) C(2)
Kpurepun ouenku
IIpu oneHKE pe3yIbTaTOB BBIOJHEHUS TECTOBBIX 33JaHUK B paMKax JUCHMILIMHBI «Teopus
ABTOMATHUYECKOTO YIMPABICHUS» HCIOIb3yeTCs perThHTOBass crucreMa.CoriacHO peUTHHTOBOW CH-
CTeMe OLIEHKa Pe3yJIbTaTOB TECTUPOBAHUS (POPMHUPYET TEKyIIUi peHTHHr R ™ .
MaxkcumanbHoe 3HaueHue oreHkH paBHO 10 0. TecT cuntaercst mpoWeHHBIM, €CITU CTYIEHT



HOJIY4HJI 32 Hero He MeHee — 6 6. Kpurepun olleHKH peacTaBiIeHbl B Ta0JI.

Kputepun onenkn

KoaunuyecTBO 0a/1710B

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-5
UYacrts II. 3ananue ¢ BBIOOPOM OHOT'O BEPHOT'O OTBETA 0-5
NTOI'O 0-10
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