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OKCIepT:

OtsercTBeHHbIH 3a OOII, pa3paboTurk yueb6HOro njaaHa
K.T.H, goneHT kad. UICT

H.B. JIexxHeBa




Ilepeuenv komnemenyuii u UHOUKAMOPOB 0OCHMUNCEHUA KOMNEMEHYUIL C YKAZAHUEM IMAN08 opMuposanus 6 npouecce 0C60eHUs OUc-
UUNIUHDBL

Komnerenmusi:
YK-1 CriocobeH OoCyIecTBIATh MOUCK, KPUTUYECKHI aHAIM3 U CUHTE3 MH(pOpMAIMH, TPUMEHITh CUCTEMHBIA MOJIXOM Ul PEIICHHUS MMOCTABICHHBIX
3aza4
WHaukaTopsl JOCTHXKEHUS KOMIIETEHIHH:

VYK-1.1 3Haer MeToAMKY MTOUCKA, cOOpa U 00pabOTKH MH(OPMAIUH; aKTyaJIbHbIC POCCUHCKHE B 3apyO0eKHbIC HCTOYHUKH HH(POPMAIIHH B chepe
npoeCCHOHATTLHON EATEIbHOCTH; METOJI CHCTEMHOT'O aHaJN3a,

YK-1.2 YMeeT npuMeHsITh METOJUKHU MOUCKa, cOopa U 00paboTKu HHPOPMAIIMH; OCYIIECTBIATh KPUTUUECKUI aHAINU3 U CUHTE3 HH(POPMAIIHH,
MOJTYYCHHOM U3 Pa3HbIX UCTOYHUKOB; IPUMEHSITHh CUCTEMHBIN TIOJXO/I JJISl pEIICHUs IIOCTABIICHHBIX 3ajad,

YK-1.3 Bnaneer HaBbIKaMu Toucka, cOopa u 00pabOTKH, KPUTUYECKOTO aHallM3a U CHHTEe3a WH(OPMALIMU; UCIIOJIb30BAHUS CUCTEMHOTO MOAXO0-
Jia JUIsl pelIeHUsl TIOCTaBJICHHBIX 3a/1a4.
Komnerenmusi:
OIIK-2 IIpuMeHATh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA MOJTyYSHHSI, XpaHSHHS, TIepepabOTKu HHPOpMAITUH
WNuankaTopsl JOCTUKEHUS] KOMIIETCHIIUU:

OIIK-2.1 3HaeT OCHOBHBIE METO/IbI, CIOCOOBI U CPEACTBA MOXYUCHUS, XpaHEHHsI, IepepadoTKH HHPOPMALIUH,

OIIK-2.2 YmMeer BbIOMpaTh OCHOBHBIE METOJIbI, CITIOCOOBI M CPEACTBA MOMyYEHUs, XpaHEHUS, TIepepaboTKu HHPOPMAIMKN [JIsl pEelIeHUs 3a1a4
po¢eCCUOHAIBHON JeATEHHOCTH;

OIIK-2.3 Bnaseer HaBbIKaMU IPUMEHEHUsI OCHOBHBIX METOJIOB, CIIOCOOOB U CPEACTB MOJyYeHUs, XpaHEHHUs, IepepaboTKku nHpopMalnuu B 00-
JIACTH aBTOMATH3aLMU TEXHOJOTUYECKUX MPOLIECCOB U MPOU3BOJICTB
Komnereniusi:
OIIK-11 CriocobeH npoBOUTH Hay4yHbIE 3KCIIEPUMEHTHI C UCIOIb30BAaHUEM COBPEMEHHOT0 MCCIIEA0BATEILCKOTO 000pYA0BaHUS U IPUOOPOB, OLIEHU-
BaTh Pe3yJbTaThl UCCIIEOBAHUI
WHankaTopsl JOCTIKEHHUSI KOMIIETEHITHH:

OIIK-11.1 3HaeT coBpeMEeHHbIE METOAMKH MTPOBEACHUS M 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA,

OIIK-11.2 YMeer mpoBOIUTH HaydHBIE DKCIIEPHUMEHTHI C MCIIOJIb30BAHHEM COBPEMEHHOTO HCCIIEAOBATEILCKOTO 000pYIOBaHHS U TIPUOOPOB,
aHAJIM3UPOBATh UX PE3YyJIbTaThI,

OIIK-11.3 Brnaseer HaBbIKAaMH IMOCTAaHOBKH U MPOBEIEHUS HAYYHBIX SKCIEPUMEHTOB C UCIOJIb30BAHUEM COBPEMEHHOI'O MCCIIEOBATEIBCKOTO
o0opynoBaHus U MPUOOPOB MO MPOBEPKE KOPPEKTHOCTH HAYYHO-OOOCHOBAHHBIX PEUICHHH B 00JACTH aBTOMATU3AllMM TEXHOJOTUYECKUX TPOIIECCOB U
IIPOU3BOJICTB

‘ Hnoukamopbt ‘ Omanwi ¢opmupoeanu}l 6 npouyecce oceoenui 0ucmmmmbl ‘ Haumenosanue OUEHOUYHO020




oocmusicenusn Jexyuu Ilpakmuueckue Jlabopamopnowie 3ansa- | Kypcoeoit npoexkm cpeocmea
KoMnemeHyuu 3anamus, 1a00pamopHblii mus (paboma)
nPAKMUKYM

VK-1.1 Tema 1- Tema 8 He npedycmompenul Jlaé. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,
1ab. padboma, KOHmp. paboma

VK-1.2 He npedycmompenui Jlaéb. paboma 1-8 Tema 1- Tema 8 Jk3amen, mecmuposanue,
aab. paboma, Konmp. paboma

VK-1.3 He npedycmompenui Jlaé. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,
aab. paboma, KoHmp. paboma

OlIK-2.1 Tema 1- Tema 8 He npedycmompenut Jlaé. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposganue,
aab. paboma, KOoHmp. paboma

OIIK-2.2 Tema 1- Tema 8 He npedycmompenut Jlaé. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,
aab. paboma, KoHmp. paboma

OIIK-2.3 He npedycmompenui Jlaé. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,
aab. paboma, KOoHmp. paboma

OIlK-11.1 Tema 8 He npedycmompenui Jlaé. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,
1a6. paboma, Konmp. paboma

OIIK-11.2 He npedycmompenui Jlab. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,
aa0. paboma, KoHmp. paboma

OIIK-11.3 He npedycmompenui Jlab. paboma 1-8 Tema 1- Tema 8 JK3amen, mecmuposanue,

aa0. paboma, KoHmp. paboma




Ilepeuens oyenounvix cpeocme no oucyunaune (MooyJir)

Texyuuii peiiTHHT, 0aJLJI

NaGopatopias pabora Ouno-32049Has hopma 3aounas popma
5 cemectp 6 cemectp 7 cemecTp 8 cemectp
Nel 12-18 9-12
Ne2 12-18 9-12
Ne3 12-18 9-12
Neq 12-18 9-12
Ne5 12-18 9-12
Ne6 12-16 12-16
Ne7 12-17 12-17
Ne8 12-17 12-17
KontposbHas pabora 15-30
TectupoBanue 0-10 0-10 0-10 0-10
NTOTI'O 60-100 36-60 60-100 36-60
JK3aMEeHANMOHHDBIN PeliTHHT
Bonpoc bayn
DK3aMeHaImoHHbIN Borpoc Ne 1 7-11
TEeOopeTUYecKasi 4acTh (OIpeIeeH s, OOLINe XapaKTEPUCTUKHU U T.I1.) 3-4
BBIBOJT (hOpMYyIT 3-4
NPaBIHHOCTh KOHEYHOTO PE3yNbTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TeopeTUYecKasi 4acTh (OIpeIeeH s, OOLINE XapaKTEPUCTUKHU U T.I1.) 3-4
BBIBOJI (hOpMYyIT 3-5
IIPaBJIbHOCTh KOHEYHOTO pe3ysbTaTa 1-4
IpakTrueckoe 3a1anne (MpaBIbHOCTH KOHEYHOTO PE3YIIbTaTa) 8-12
JononuurensHsiii Bonpoc Ne 1 1-3
JlononuurensHsiii Bonpoc Ne 2 1-3
NTOTI'O 24-40
KypcoBasi padora 60-100







HlIxana ouenusanus

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpa:KeHHe dasax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 Otianuno | OneHKa «OTIWYHOY» BBICTABISCTCS CTYACHTY, €CIU TEOPETUUYECKOE COAep-
(3auTeHo) |XaHHE Kypca OCBOCHO MOJHOCTHIO, 0€3 Mpo0esioB; ucuepnbIBalolle, mocie-
JIOBAaTEIbHO, YETKO W JIOTMYECKH CTPOWHO HM3JIaraeT Marepual; cBOOOIHO
CIpaBIsieTCs] C 3a/JadaMy, BONPOCAMH W JPYTHMH BUIAMH TNPUMEHEHUS
3HaHWI{; UCTIONIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE PEAyCMOT-
PEeHHBIE TPOTPaMMOIA 3a/TaHUS BEITIOTHEHBI, KAYECTBO X BBIITOIHEHHUS OIIe-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHUMAaJbHOMY; aHAIN3UPYET MOTydeH-
HBIC PE3YJbTAThI; MPOABIIACT CaMOCTOATCIBHOCTL IIPU BBIIIOJHCHUHN 3alad-
HUH OneHka «3a4T€HO» BBICTABISIETCS CTY-
4 74 - 86 Xopomo |OrmeHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETUYECKOe COZIep-|IeHTY, €Cli OTBETHI Ha BOIPOCHI IO Te-
(3a4uTeHO) |’KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAWMEBIE MPAKTUYECKHE KOMIIe-(MaM JUCIHUILUIMHBI  IOCIEIOBATENbHBL,
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPAMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTC He-
oOydueHus yueOHbIe 3a/1aHUs BHITIOJTHEHBI, KAYECTBO MX BBIITOJHEHUS JIOCTA-|3HAYUTENbHBIE HEAOYETHl B OTBETE CTY-
TOYHO BBICOKOE. CTYACHT TBEpPAO 3HAET MaTephai, TPAaMOTHO W IO CYIIe-|/IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOSI-
CTBY HU3Jlara€Tt €ro, HE JOIMyCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha|TECIHLHOIO BbIBOJIa, pCUCBBIC OHH/I6KI/I U 11p
BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHYe-
PUTENBFHO  |CKOE COJIepXaHKe Kypca OCBOSHO YaCTHYHO, HO MPOOENbl HEe HOCAT CyIIe-
(3auTeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX MPOTrpaMMON 3a-
IlaHI/Iﬁ BBITIOJTHCHO, HO B HUX MMCIOTCA OIHI/I6KI/I, IIpU OTBETC HA MMOCTABJICH-
HBI BOIIPOC CTYJEHT JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B W3JI0)KEHUH ITPOTPAMMHOT0 MaTepraa.
2 Hwmxe 60 HeynornerBo- |OnieHka «HEYTOBIETBOPUTEIEHO» BBICTABIAETCSA CTYNEHTY, ecian OH He|OlleHKa «HE 3a4TE€HO» BBICTABIAETCS
PUTENHHO  |3HAET 3HAYMTEIHHOW YacTH MPOTPAMMHOTO MaTrepuaia, JOIyCKaeT CYIe-|CTyIeHTY, €Cli CTYACHT He 3HaeT OCHOB-
(HeSa‘ITeHO) CTBCHHBIC OHH/I6KI/I, HCYBEPECHHO, C OOJIBIIINMU 3aTPYAHCHUSAMU BBIIIOJIHACT | HBIX MOHATHHA TEMBI JUCHUIIIIMHBI, HE OT-

MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPELYCMOTPEHHBIX TPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

BC€YACT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Nen/n  |HaumenoBanue one-|Kparkas xapakrepuctuka orieHouHoro [[Ipeacrasienue
HOYHOTI'O CPEJICTBA  |[CpEACTBa OLICHOYHOI'0 Cpe[-
cTBa B poHJIE

1 |Ox3amen CpenctBo, mo3BOJsIONIEE  OLEHUTH|KoMIuiekT sk3ame-
3HAHMSI, YMEHUS U BIAJICHUs 00y4aro-|HaIllMOHHBIX OwuJie-
HIErocs Mo y4eOHOM JUCHUILINHE. TOB

2  |KontponbHas padota [CpeacTBO IpoBepkd yMmeHHi npume-|Kommiekrt KOH-
HATH TIOTYYCHHBIC 3HAHUS Ul pelle- | TPOJIbHBIX 3aJaHHui
HUS 3334 ONPEIEICHHOIO THIIAa II0|M0 BapuaHTam
TEME WM pa3feny.

3 |3ammura mabopatop-|CpencTBo, IMO3BOJsIONMEe OLEHUTH| Tembl J1abopaTop-

HOI paboThI YMEHUE WU BIIAJIEHUE O0Yy4arolerocs | HbIX pador.

u3jaraTh CyTh ITOCTaBJICHHOM 3a7ayH,
CaMOCTOATENIbHO IPUMEHATh CTaH-
JApTHBIE METOJIbl TOCTABJICHHOM 3a/1a-
gyl ¢ MCIOJL30BAaHUEM UMEIOIIENCS
nabopaTopHOi 0a3bl, IPOBOJIUTH aHa-
JU3 MOJIYYEHHOTO pe3ysbTara padoThl.
MosKeT BBITIOTHITECS B HWHAWBUIY-
QJIBHOM TIOpSIKE WIKM Tpynmnoi o0y-
YAIOIIUXCSL.

4 |Tect Cucrema craHgapTU3UpPOBaHHBIX 3a-|MOHA  TECTOBBIX

JaHuH, TO3BOJISIONIAs aBTOMATH3HPO-
BaTh MPOIENypy H3MEPEHUs YpPOBHS
3HAHUM U YMEHHI 00yJaromerocs.

3aJlaHuil ISl TIpo-
BEJICHUS HTOI'OBO-
ro TECTUPOBAHUSA
10 TUCIHUILINHE




MHNHOBPHAYKHN POCCUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
benepanbHOTr0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIETO 0Opa30BaHMS
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyromem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonozut

Hamnpasnenune noarorosku: 15.03.04 ABTomMarn3anusi TEXHOJOTHYECKUX IPOLECCOB U TPOU3BOJICTB
[Tpoduiib: ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOLIECCOB U IPOU3BOJICTB (110 OTPACIIsIM)

JK3aMeHANHOHHbIE BOIIPOCHI
IO AUCHUIIIINHE TCODI/ISI ABTOMATHYCCKOI'O YIIPABJICHUA

. O6mme moHATUS 00 YIPABICHUU M CUCTEMAaX aBTOMATUYECKOTO YIPABICHHUS.
. MaTemaruueckue MoJiein OObEKTOB U CUCTEM yIpaBlieHUsl. Moenu TUIa BXO — BBIXO/I.
. [Ipeobpazosanue Jlamnaca.

. JIuneapuzauus ypaBHEHUSI AMHAMUKH.

. [lepenaTounas pyHkus.

. luHaMuuecKue 3BeHbs U UX XapPaKTEPUCTUKU.

. OcHOBHBIE BUJIbI CUCTEM aBTOMATHYECKOI'O yIIPABICHHUS.

. Bpemennsie (mepexoHpie) XapaKTEPUCTUKH.

9. AMmutyaHo-¢a3oBbli kpurepuit HalikBucra.

10.Kpurepmuii I'ypBuna.

11. ABTOoMaTH4eCKOE U aBTOMAaTU3UPOBAaHHOE yrpaBieHUs. OCHOBHbIE IPUHIUIBI aBTOMATHYECKOIO
yIpaBIeHUSI.

12. Ananu3 ycTOH4YMBOCTH.

13.Kputepuit Muxaiiiosa.

14. AnreOpandeckue KpuTepuu ycTonunBoCcTH. Heo0xomuMoe ycinoBre yCTOMUYNBOCTH.
15. Teopemsl JIsnynosa A.M.

16.ITonstue crpykrypHoii ycrounBocTH. ADX acrarndyeckux CAY.
17.YacToTHBIE OLIEHKH 3araca yCTOHYUBOCTH.

18.KopHeBbIe OIIEHKH 3araca yCTOMUHUBOCTH.

19.YacToTHBIE KPUTEPHUN KAYECTBA MTEPEXOTHBIX MTPOIECCOB.

20.MHTerpanbHble OLEHKH.

21. YacToTHBIE XapaKTEPUCTUKH.

22.Metong PA®X. [IU — perynsrop.

23.Metox PADX. I1]] — perymstop.

24 Metog PADX. IT — perynsarop.

25. Meron PA®X. TTU]] — perymstop.

26. CtaTrueckoe uieanbHOe 3BeHO (MPOMOPIIHOHAIBHOE).

27.Teopusi HHBApHAHTHOCTH ¥ KOMOMHHPOBAHHOE YIIPaBJICHUE.

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

29. UneanpHoe nuddepeHupyroiiee 3BeHO.

30. Juddepennupyroriee 3B€HO C 3ama3bIBAHUEM.

31. CraTudeckoe 3BEHO MEPBOTO MOPSAKA (AePHOIUICCKOE).

32. Cratnueckoe 3BeHO BTOpOro nopsaka (anepuoandeckoe II-ro nopsuaka).

33. Cratuueckoe konedarenbHoe 3BeHO II-ro mopsaka.

34. UneanbHOE MHTETPUPYIOLIEE 3BEHO (aCTaTUYECKOEe, HEUTPAIBbHOE).
35.TunoBele 3aKOHBI PETYJINPOBAHUSA.

36.IIponopumoHaIBHBIN 3aKOH PETYJINPOBAHUS.
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37. IuddepeHtranbHbIi 3aKOH PETYIUPOBAHUS.
38.MHTEerpalibHBIN 3aKOH PETyIMPOBAHUS.

39.MeTo/1pI CHHTE3a CUCTEM aBTOMATUYECKOTO yIIPABIICHUSL.
40.Metoa KOpHEBBIX TO0TpadOB.

41.MeTtoj He3aTyXaromux KoineOaHui.

42 Metop norapu()MUYECKUX aMIUTUTYTHBIX XapaKTEPUCTHK.
43.PacuipeHHbIE YaCTOTHBIE XapaKTEPUCTHKH.

44, CTpyKTYpHBIC CXEMBI.

45. Iloka3zaTenu kayecTBa NEPEXOHBIX MPOLIECCOB.

Kpurtepuu onenku:MakcumanbHOE 3HAUYEHUE SK3aMEHAIIMOHHOTO perTuHrapaBHo 40 Oai-
JaM, a MUHUMalIbHOE - 24. B KauecTBe KpUTEpHEB BBIOPAHbI CIEAYIONIUE!

Bonpoc bann

DK3aMeHaIMOHHBINA Borpoc Ne 1 7-11
TeopeThyecKas 4acThb (OnpeaeneHus, 00IIne XapaKTePUCTUKU U T.11.) 3-4
BBIBOJ] OPMYIT 3-4
NPaBIHHOCTh KOHEYHOTO PE3yNbTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TEeOopeTUYecKasi 4acTh (ONpeIeeHUs, OOLINe XapaKTEPUCTUKU U T.I1.) 3-4
BBIBOJT (hOpMYyIT 3-5
IIPaBJIbHOCTh KOHEYHOT'O pe3ysbTaTa 1-4
IpakTryeckoe 3a1anne (MpaBIbHOCTH KOHEYHOTO PE3YJIbTATa) 8-12
JononuurensHsiil Bonpoc Ne 1 1-3
JlonomuuTenpHbIN Bormpoc No 2 1-3

UTOI'O 24-40




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET»

DaxynromemUngopmayuonnvlx mexnonoui
Kagpeopallnopmayuonnwix cucmem u mexnonocuti

Hampasnenune noarorosku: 15.03.04 ABToMarn3anus TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Tpoduib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOLIECCOB U NPOU3BOJICTB (110 OTPACIIAM)

Y4eOHBIM TUTAHOM TI0 HampaBjieHUI0 moarotoBku 15.03.04 ABromaTu3amusi TEXHOJOTHYE-
CKHUX ITTPOLIECCOB U MPOU3BOJICTB IS O0YYAOLINXCS MTPETYCMOTPEHO MPOBEICHUE JIaOOPATOPHBIX 3a-
HATHH 1o qucuuiuinHe «Teopus aBTOMaTUYECKOrO yIIPaBJICHUSY.

JIaGopatopHbie pabOThl MPOBOIATCA B MOMEIIEHUH yueOHO# mabopatopun «JlabopaTopus
TEOpPHH aBTOMaTHyeckoro ynpasieHus 2096B» kadenpsl 6e3 UCII0Ib30BaHMs CIIELUAIBHOTO 000pYy-
JIOBaHMsI, a TaKKe B IOMEIIEHUH yueOHOU nabopaTopuu «JlabopaTopusi aBTOMaTU3UPOBAHHBIX CH-
CTEM YIPaBJIEHUS XUMHUKO-TEXHOJOrHuecKkuMu nporueccamu 110B» ¢ ucnonp3oBaHueM crienagbHO-
ro IPOrpaMMHOTO W ammapaTHoro odecrnedyeHus: kommanuu Yokogawa Electric, a taxxe nunotHo#i
YCTAHOBKH PEKTH(PHUKALIHH.

[lenb npoBeaeHus 1a00paTOPHBIX padbOT - MPAKTUYECKOE OCBOCHUE TEOPETHUECKUX I1OJI0XKE-
HU JIEKIIMOHHOI'O MaTepuaa, a TaKkKe BbIpadOTKa CTYACHTAMH ONpPEAEICHHbIX YMEHUNH U HAaBBIKOB
CaMOCTOSITEIIFHOTO SKCIIEPUMEHTUPOBAHUSI.

KoMmmuiekT 1a6opaTopHbix pador
no aucuuiuimHe «Teopust aBTOMaTHYECKOTO YITPABICHUS

JlabGoparopHasi padora Nel
BpeMeHHbIE M YACTOTHbIE XaPAKTEPUCTUKH JIMHEHHBIX CHCTEM ABTOMATHYECKOT0 YIIPaBJIeHUs
Hean padorbi:O3HaKOMIIEHHE C JUHAMUYECKMMHU U YACTOTHBIMU XAapPAKTEPUCTUKAMHU CHUCTEM
aBToMatuyeckoro ynpasieHus (CAY) u mojiydeHre HaBBIKOB UCCIIEIOBAHMS JIMHEUHBIX CUCTEM.
ITocTanoBka 3a1a4yM:B KauecTBE OOBEKTa MCCIEAOBAaHUS BHICTYNAIOT JIMHEHHBIC AMHAMMYE-
CKHE CHUCTCMBbI YIIPABJIICHUA C OJHHWM BXOJOM U OOAHHM BBIXOIOM. HpI/I 3TOM MOACIIb OI[HOMepHOi/JI
CAY 3anaHa B BUJe KOMIUIEKCHOHN MepeaaToyHol (YHKIUH, 3alMCAHHON KaK OTHOILIECHHE MOJHHO-
MOB

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

W(s) = .
a,s" +..+a,5+a,

Heobxoaumo:

1) ompenenuTh NOJOCH U HYJIH MEPeAaTOYHON QyHKINY,

2) 3ammcath auddepeHnnanbHoe ypaBHeHue, onpeessoniee GyHkiponnpoanine CAY;
3) mocTpouTh rpaduKu MePexoqHON U UMITYIILCHOM nepexoanon GpyHkimu: h(t), w(t);

4) OCTPOUTH JIOTapu(PMHUECKHE YACTOTHBIE XapaKTePUCTUKHU L(m);

5) moctpouts yactoTHbIN rogorpad Haiiksucra W(iw).

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoTHI

1) W3yYUTh TEOPETHUECKHE CBEICHNUS;

2) 3amyctuth cuctemy MATLAB;

3) co3aarh tf-00BEKT, B COOTBETCTBUH C 33JaHHBIM BAPHAHTOM.

4) coctaBuTh TUQQepeHIaIbHOe ypaBHEHHE, onpenesioniee GyHKirnonupoBanue CAY;
5) ompenenauTh MOJIOCA MTEPEAATOUHON (DYHKIMH C CITOJIb30BaHHEM KOMaH b1 POle;

6) ompeaeaHTH HYIH MEPEAaTOYHON (QYHKIIUH C HCIIOIb30BaHHEM KOMaH/IbI ZEr0;



7) wucnonb3ys LTI-viewer, uix COOTBETCTBYIOIIME KOMaH bl (Ta0s1.1.1) MONIyunTh TUHAMHYC-
CKHE XapaKTEPUCTHKHU — nepexoanyio ¢pyukuio h(t), ummynbscHo-nepexoanyio Gyukiuo W(t) u Ja-
CTOTHBIE XapaKTePUCTUKN — Auarpammy bone, yactoTHslil ronorpad HaiikBucra;

8) TMOMyYuTh NpEACTABICHUE UCXOAHON QYHKIIMU B BUJIEC IPOU3BECHHUS TUIIOBBIX 3BCHBER;

9) OTBETUTH HAa KOHTPOJIBHBIC BOIPOCHI;

10) odopmuts OTYET;

11) cpath OTYET MPENOIABATEIIO U 3aIIUTUTH PabOTYy.

JlabopaTopnasi padora Ne2
HccienoBanue TMHAMHYECKHX XaPAKTEPUCTHK THIIOBBIX IHHAMHYECKHUX 3BEHbEB

Heab padorsi: [lomydeHrne BpeMEHHBIX M YaCTOTHBIX XapPaKTEPUCTUKH THIIOBBIX JHUHAMUYEC-
CKUX 3BEHBbEB;U3YUCHUE BIUSAHUS U3MEHEHUS [MapaMeTpoB MEepeNaTOYHbIX (PYHKIMIA Ha BUJ ITHX Xa-
PaKTEPUCTHUK.

ITocTanoBka 3agaumM: B KayecTBe OOBEKTA HCCJIENOBAHUS BHICTYMAIOT THIIOBBIE JAUHAMHYe-
CKHUE 3BEHbS:

1) mo3unKroHHbIE (aepUOIUIECKOE, KOJIeOATEIHHOE);

2) unrerpupyrouye (uaeaibHOe, ¢ 3ama3abIBAaHNEM, H30POMHOE);

3) nuddepenuupyroiue (UaealIbHOE, C 3aMa3IbIBAHUEM).

Heobxonumo:

1) mony4uTh nepeaaToYHbie GYHKIUH UCCIICTYEMbIX 3BEHBEB;

2) OIpeNeNnTh MEPEXOIHbIC XapaKTEPUCTHKH UCCIICyEMbIX 3BEHbCB;

3) ompenenuTh UMIYIIbCHBIC TEPEXOIHBIC XapaKTCPHCTHKH;

4) ompenenuts JorapuGMUIecKre IepeXxoHbIC XapaKTePUCTHKH,

5) omnpenenuTh aMIUTUTYIHO-(A30BbIe XapAKTEPUCTUKH HCCIICAYEMbIX 3BCHBEB;

6) mpou3BeCTH aHAIU3 BIMSHUS Ha BPEMCHHBIC M YaCTOTHBIC XapaKTECPUCTHKH BEIUYHUHBI KO-
s¢dunrenTa yCuneHus u MOCTOSHHBIX BPEMEHHU.

ITopsinok BbINOJIHEeHHS J1a00PaTOPHOI padoThI

J11st BBIMOTHEHUS JTa0OpaTOPHOM pabOThI MCHONB3YETCs MaKeT MpUuKIagHbIX mporpamm (ITITIT)
ControlSystemToolbox, npeIHa3HAYCHHBIH JUTs paboThI c LTI-monensmu
(LinearTimelnvariantModels) cuctem ynpaBieHus.

PaboTa BeIMoONHSAETCA B CIEAYIOMICH MOCIEA0BATEIIBHOCTHU

1) U3yYUTh TEOPETHUYECKUE CBEIACHHUS,

2) 3anyctuth cucteMy MATLAB;

3) monyuyuTh nepeaaToYHbIe QYHKIIUU allepuoIUUECKIX 3BEHBEB C PA3IUUYHBIMKU KO PHUIIHCH-
TaMU YCHJICHHSI B COOTBETCTBHH C 33JJaHHBIM BapHAHTOM;

4) omnpefenuTh BPEMEHHBIE W YaCTOTHBIE XapaKTEPHCTHKH alepUOMYECKOTO 3BEHA, ClIENaB
aHAJIN3 BIUAHUA KO (UIIMEHTa YCUIICHUS;

5) monyuuTh nepenaTouHbie GYHKIMHA AlIEPHOANICCKUX 3BEHBEB C PA3TMUHBIMU MOCTOSHHBIMA
BPEMCHH B COOTBETCTBUU C 33JJaHHBIM BapUAHTOM;

6) omnpenenuTh BPEMEHHBIE U YaCTOTHBIC XapaKTEPUCTHKH alepUOMYECKOTO 3BEHA, CHIENaB
aHAJIN3 BJIUSHUS BEJTUYUHBI IIOCTOSTHHON BPEMEHU;

7) MoNy4YHTh TIepeaaTouHbie QYHKIUU U JMHAMHYECKHE XapaKTEPUCTUKH JUTS KOJIeOaTeIbHOTO,
MHTETPUPYIOLINX U TU(PPEepEeHINPYIONINX 3BEHBEB.

JladopaTopHasi padora Ne3
HccienoBanue JJHHEHHBIX CHCTEM PeryJMpoBaHHus

Heanb padorbl: YCTaHOBIEHHE 3aBUCUMOCTEN MEXIy YaCTOTHBIMU XapaKTEPUCTUKAMH pa3o-
MKHYTOM CHCTEMBI, KOTOPbIE MOT'YT OBITh MOJIy4€HBI KaK SKCIIEPUMEHTAIBHO, TAK U aHAIUTHYECKH, U
MOBE/IEHUEM CHCTEMBI B 3aMKHYTOM COCTOSTHUU.

ITocTanoBKa 3axa4M: MCXOJAHBIMH JAHHBIMU JIJISl pacyeTa CUCTEMbI HA YCTOMUMUBOCTD SIBJISIFOT-
Csl XapaKTepUCTHUECKOE YpaBHEHHE 3aMKHYTON cuctembl, win ADX pa3oMKHYTOH CHCTEMBI, KOTO-
pble MOTYT OBITh MOJY4€HBI SKCIIEPUMEHTATBHO UM aHATUTHYECKH.



Heo6xoaumo:

1) moctpouts romorpad HaiikBucTa it pa3OMKHYTOM CHCTEMBI,

2) 10 BUY MOJYYCHHOW KPUBOW OLIEHUTh YCTOWYMBOCTh CUCTEMBI B 3aMKHYTOM COCTOSIHUH;

3) moaTBEpAUTH TOJYYCHHBINH BBIBOA 00 YCTOHYHMBOCTH 3aMKHYTOW CHCTEMbI, TOCTPOUB IS
Hee rpauKy IepexoIHbIX MPOLIECCOB.

IHopsinok BbINOJHEHHS JJA00PATOPHOM PadoOThI

Jis BeIMOTHEHUS! 1a00paTOPHOI pabOThI UCIIONB3YETCs MAKeT MpuKiIaaHbIX nporpamm (III1IT)
ControlSystemToolbox, npeaHa3HaYCHHBIH INIT: paboThI c LTI-monensiMmu
(LinearTimelnvariantModels) cucrem ynpaBieHus.

Pabora BbINOIHSIETCS B CIAEAYIOUIEH OCIeI0BATEIbHOCTH:

1) U3yYuTh TEOPETHYECCKUE CBEICHMUS,

2) 3anyctuth cucteMmy MATLAB;

3) 3ammcaTh MepeAaToOYHy0 (YHKIMIO arlepuoJIUYeCKOro 3BeHa B COOTBETCTBUH C 3aJlaHHBIM
BAPUAHTOM;

4) onpenenuth yactotHbie xapakTepructuku ADX, JIAUX, JIOUX anepuoauueckoro 3BeHa;

5) 3anucarh nepenaTouHyo (QyHKIHIO KOJIeOATEIbHOTO 3BEHA B COOTBETCTBUH C 33[aHHBIM Ba-
pUAHTOM;

6) ompenenuth yacToTHBIC XapakrepucTUku ADX, JTAUX, JIGUX konebaTeIbHOro 3BEHA;

7) omnpeneNuTh YaCTOTHBIC XapaKTEPUCTUKHU MOCIICI0BATEIBHO COCAMHCHHBIX allepHOANYCCKO-
r'0 U K0JIe0aTeIbHOTO 3BEHbEB;

8) ucnonb3ys kputepuit HaiikBucra, cOCTaBUTh MPOTHO3 HA MOBEACHUE CUCTEMbI B 3aMKHYTOM
coctosiaun; eciii ADX pasoMKHYTO#H CHCTEMBI OXBaThiBaeT TOUKY (-1; 10), TO M3MEHEHHUEM MTapaMeT-
POB IOOUTHCSA YCTOWYMBOCTH CUCTEMBI B 3aMKHYTOM COCTOSIHUY;

9) ompenenuTh YaCTOTY Cpe3a M¢ U 3armac YyCTOMYMBOCTH 110 (ase;

10) mis oTpHLIATENIBPHON €IMHUYHOW OOpaTHOM CBS3M ONPEICIUTH MOBEICHUE CHCTEMbI B 3a-
MKHYTOM COCTOSIHUH;

11) u3MEHEeHHEM MapaMeTPOB allePHOJIUIECKOr0 U KOJIe0aTeIbHOIO 3BEHBEB, JOOUTHCS, YTOOBI
A®X pa3oMKHYTOW CHCTEMbI OXBaThIBajla TOYKY C KoopauHatamu -1, i0, 9TO COOTBETCTBYET He-
YCTOMYMBOW CUCTEME B 3aMKHYTOM COCTOSIHUU;

12) onpenenuTh 4acTOTy Cpe3a ¢ U (a30BbIi CABUT /ISl HEYCTONYNUBON CHCTEMBI.

JlabopaTopnasi pabora Ne4
Ananu3 u cuHre3 CAY MeT010M KOPHEBOTo roaorpadga

Iean padorsl: [Ipoananu3npoBaTh NOBEAEHUE 3aMKHYTOM CUCTEMBI B 3aBUCUMOCTH OT PacIo-
JIO’)KEHUSI €€ KOpHEHl Ha KOpPHEBOM rojorpade u BbIOpaTh ONTUMAIbHBIA KOIPPHUIMEHT yCUJICHUS
IIPONOPLUOHAIBHOTO PETYJISTOPA.

IHocranoBka 3agaum. /{ana mMozenb pa30MKHYTOM CHUCTEMBI, 3alIMCAHHAS B BUJI€ OTHOILICHHS
IIPOU3BEICHUI TUIOBBIX 3BEHBEB. .

Heobxonumo:

1) mocTpouTs KOpHEBOIi rogorpad;

2) nony4uTh KO3(Q(GUIMEHT YCUIICHUS, TPU KOTOPOM CHCTEMa HAaXOIUTCS Ha IPaHMIE YCTOM-
YUBOCTH;

3) BBIYHCIUTH YaCTOTY ® P, TPH KOTOPOH B CUCTEME BO3HHKAIOT HE3aTYXAIOIIHNE KOJICOaHNS;

4) HaHECTH Ha BETBH KOPHEBOTO rojorpada 3HAYCHHs IOJIOCOB 3aMKHYTOW CHCTEMBI, COOT-
BercTBytomue 0.5K? u 0.25K*;

5) npuBectu Beipaxkenus 11t W;(p) B BUIe TPOU3BE/ICHHS THITOBBIX 3BEHBEB.

IHopsiok BhINOIHEHHS 1200PATOPHOI PadOTHI

JUis  BBIMOJNHEHUS J1a00paTopHOM pabOTHl HMCMHOIB3YeTCsl MaKeT MNPHUKIAJHBIX MPOrpaMm
ControlSystemToolbox cucremsr MatLab.

Paborta BbIOIHSIETCS B CIEYIOIIEH 1OCIIeI0BaTEIbHOCTH:

1) U3y4uTh TEOPETUUYECCKUE CBEICHMUS,

2) 3amyctuth cucremy MATLAB;



3) co3aaTh 0OBEKT B COOTBETCTBUH C 3aJaHHEM;

4) moCTPOUTH KOPHEBO# roforpad;

5) BbIOpaTh HAa KOPHEBOM ToJI0rpade HECKOIBKO TOUEK, COOTBETCTBYIOLIMX HEYCTOMYMBOMN CH-
cTeMe, yCTOHYMBOW CHCTEME M CHCTeMe, HaXOAIICHCS Ha IpaHHIe YCTOMYMBOCTH, OMPENEIUTh CO-
OTBETCTBYIOIIME 3HaUeHUs K03 Punuenta K;

6) s pa3IuYHBIX KOA(P(UIMEHTOB YCHICHHS MMOCTPOUTH JIOrapu(MHICCKHE YaCTOTHBIC Xa-
PAaKTEPUCTHKH U ONPEICIUTh 3amac 1o a3e u aMILUTUTY/IE;

7) onpenenuTh MEePEeXOJHYI0 XapaKTEPUCTHUKY 3aMKHYTON CHCTEMBI JUISl Pa3InYHbIX K03 bu-
IICHTOB YCHJICHUS;

8) cBsi3aTh 3amachl yCTOMYMBOCTH C KAYECTBOM IIEPEXOIHOTO MIPOLIECcca U CEIaTh BBIBOIBI;

9) ohOpMHUTH OTYET U 3ALIUTUTH JTAOOPATOPHYIO PAOOTY.

JlabopaTopnasi paGora NeS
Pacuer KOMOMHMPOBAHHOM CHCTEMbI ABTOMATHYECKOI0 YIIPABJIEHUSI

Heab padoThl: HAYYUTHCS PACCUMTHIBATH KOMOWHUPOBAHHBIE CHUCTEMBI ABTOMAaTHYECKOTO
yIpaBJICHUSL.

ITocTanoBka 3aga4yu. Y0BJIETBOPUTEIBHOE KAUECTBO PETYJIMPOBAHMS B MPOCTEHIIEH OJHO-
KOHTYPHOM CHCTEME C UCIOJIb30BAHUEM CTaHIAPTHBIX 3aKOHOB PETYIUPOBaHMS MOKHO 00ECIEeUUTh
JWIIG TpY OJAroNpHUSATHBIX JHHAMHUYECKHAX XapaKTepUCTHKaX o0bekTa. OAHAKO OONBIIMHCTBY IPO-
MBILUIEHHBIX O0OBEKTOB XUMHUYECKOW TEXHOJOI'MU CBOMCTBEHHBI 3HAUMTEIBbHOE YHMCTOE 3aras/iblBa-
HUE U 00JIbIlIKE TOCTOSIHHBIE BpeMEHH. B Takux ciiydasx aake nIpHu ONTUMAJIbHBIX HACTPOMKAxX pery-
AATOpoB 0HOKOHTYpHble ACP xapakTepu3yroTcs OOJBIIMMHU JUHAMHUYECKUMHU OIIMOKAMHU, HU3KOM
YaCTOTOW PEryJIMPOBAHUS U JUIUTEIbHBIMU IIEPEXOJHBIMU MTPOLIECCAMH.

Heo0xoaumo:

1) nepeiitu ot ogHOKOHTYpHOH ACP K KOMOMHUPOBAHHOW CHCTEME C JOTIOJHUTEIBHBIM KOP-
PEKTUPYIOLIUM UMITYJIbCOM;

2) MPOBECTH PacyeT HACTPOCK PETryisaTopa;

3) moay4uTh MEepeAaTouHy (YHKIHUIO JMHAMUYECKOTO KOMIICHCATOPA.

ITopsinok BbINOJIHEeHHS J1a00PaTOPHOI padoThI

1) paccuuTaTh HACTPOWKHU PETYIATOPA U ONPENESTUTh paOOYyIO YaCTOTY B OJHOKOHTYPHOM CH-
CTEME peryJIupOBaHMUs;

2) BBIBECTH MEPEIATOYHYIO (DYHKIIMIO HICaTbHOTO KOMIICHCATOPA U3 YCIOBHS MHBAPUAHTHO-
CTH U aHAJIM3 €ro pealn3yeMoCTH;

3) BBIOpaTh peabHbI KOMIICHCATOP U OMPEIESITUTh €ro MapaMeTpbl U3 YCIOBUS MIPUOIHIKEH-
HOM MHBApUAHTHOCTH B HauOoJiee CYIIIECTBEHHOM JJIsi CUCTEMBI JIalla30He 4acToT;

4) MoCTPOUTH TIEPEXOIHBIC TIPOIECCHI B OJJHOKOHTYpHOH ACP U B crcTeMe ¢ JONONTHUTEIbHBIM
HUMITYJIECOM T10 BO3MYILEHUIO;

5) cpaBHHTH MMOJTYYCHHBIC IEPEXOAHBIC MPOLIECCHI MEXKTY COOOM.

JlaGopatopHasi padora Ne6
PacueT KacKagHbIX CHCTEM aBTOMATHYECKOT0 PeryJupoBaHus

eab padoThl: HayuyuThCS pacCUMThIBaTh KackagHble ACP 1o M3BECTHBIM NepeaaTOYHbIM
GyHKIMSAM 00bEKTa.

IMocTaHoBKA 3aJa4M: KacKa/JHbIE CUCTEMBI IPUMEHSIOT JUIsl aBTOMAaTU3allud 00BEKTOB, 00JIa-
JAOMUX OONBIIOH HMHEPHHMOHHOCTBIO 10 KaHaly peryIMpoBaHHs, ecid MOKXHO BBOpaTh MeHee
MHEPIMOHHYIO MO0 OTHOIIEHHUIO MO OTHOLIEHHIO K HauboJsiee OMacHBIM BO3MYILEHUSM IPOMEXKYTOU-
HYIO0 KOOPJWHATY M UCIIOJB30BaTh IS HEE TO e PETyIUPYIOIIee BO3ICHCTBHE, UTO U IS OCHOBHOTO
BBIX0JIa 0OBEKTA.

HeoOxomuMo ompenennuTh HaCTPOWKH OCHOBHOTO M BCTIOMOTATEIHbHOTO PETYJISTOPOB INPH 3a-
JTAHHBIX TUHAMHUYECKUX XapaKTePUCTUKAX 00bEKTa 10 OCHOBHOMY M BCTIOMOT'aTeIbHOMY KaHaJlaM.

IHopsiiok BhINOIHEHHS 1200PATOPHOI PadOTHI



1) paccunTarh NpHONMKEHHBIE HACTPOKM OocHOBHOro [IM-perynsitopa, UCHoNb3ys mepena-
TOYHYIO ()YHKIIUIO SKBUBAJICHTHOTO OOBEKTA;

2) paccuuTaTh MPUOJIMKEHHBIC HACTPOMKM BCIOMoOrarenbHoro II-perysstopa, HCHONB3Ys Iie-
penaTouHyro GyHKIUIO SKBUBAJIEHTHOTO 00BEKTa;

3) YTOYHUTh HACTPOMKH OCHOBHOTO M BCIIOMOTATEIBHOTO PEryNIsiTOPOB, MCHOJIB3YS Iepesa-
TOUYHbIE (PYHKLIUU SKBUBAJICHTHBIX OOBEKTOB;

4) mocTpouTh rpaMKu MEPEXOHBIX IMPOIECCOB BCIIOMOTATEIbHOW KOOPAWHATHI (OCHOBHOM
PETYIATOP OTKJIIOUEH ), OCHOBHON KOOpIMHATHI B 0lHOKOHTYpHOH ACP u B kackagnon ACP.

JlaGopaTopHas padora Ne7
IIpoexTHpoBaHue peryjsitopa Ajs JUHEHHONH CHCTeMbI
Iesab padoThl: OCBOCHHE METOJ0B MPOCKTUPOBAHUS PETYIISTOPA Uil OJHOMEPHOM JIMHEHMHOMN
HEIPEPHIBHON CUCTEMBI ¢ ToMolIsio cpeast MATLAB.
ITocTaHoBKa 3aa4M: HAYYUTHCA CTPOUTH MOJIEIIN COECIUHEHUN JIMHEHHBIX 3B€HbEB; HAYYHUTh-
cs1 ucnob30BaTh Moyib SISOTool 11 mpoeKTHpOBaHUS TPOCTEUIINX PETYISTOPOB.
IHopsinok BHINOJHEHHS JJA00PATOPHOM PadoThI

1) onpenenuTh NepeaaTOYHYI0 QYHKIUIO MOJICIN O0BEKTa;

2) ompenenuTh MepeIaTouHyo GYHKIMI HHTETPHPYIOLIECTO 3BCHA;

3) mocTpouTh NepeAaTOYHYI0 (QYHKIUIO PUBOA, 3aMKHYB HHTETPATOp CIUHUIHON OTpHUIIa-
TEJIbHOM 00paTHOM CBA3BIO;

4) TOCTPOUTH MEPEAATOYHYIO (DYHKIIMIO MTOCIEIOBATEIILHOTO COSIMHEHHSI 00BbEKTa C TIPUBOIOM;

5) MmPOCTPOHTH MEPEXOHYIO XapPAKTEPUCTUKY /IS OIYYCHHOI MO 1 000CHOBATh €€ Xapak-
Tep,

6) MmoCTPOUTH NEPEAATOUHYIO (YHKIUIO H3MEPHTEIBLHOTO YCTPOUCTBA;

7) TOCTPOUTH MEPeATOUHYI0 (YHKIUIO PA30MKHYTOTO KOHTYpA,;

8) moctpouth JIAOUX pa3soMKHYTOW CHCTEMBI;

9) ompenenuTh, ABJISICTCS JIM 3aMKHYTasi CHCTEMa yCcTounBOi? KakoBbI 3amachl yCTORYUBOCTH
[0 aMIUTUTYAE U (a3e, KaKOH Peryyisarop HEsIBHO HCIIOJIb3YETCs B 3TOM CiIydae;

10) HaiiT MaKCUMaIIbHBII KO3()OUIIMEHT yCUIICHUS PAa30MKHYTOM CUCTEMBbI B O0BSICHUTD PE3yiib-
TAaT;

11) onpeienuTh MepeperyTupoBaHUue U BpeMs IIEPEXOJHOTO MPOIIECcCa;

12) BBecTH mepenaTouHyro QYHKIHIO TPOHOpIHOHaNbHO-1uddeperunansuoro (I1/1) perymsro-
pa,

13) onpenenuTh JOMOTHUTENBHBIH KOIPOUIMEHT yCUIICHNUS, IPU KOTOPOM TepeperyInpoBaHme
npumepHo paBHO 10%, HaliTH BpeMs EPEXOIHOTO Mpolecca U 3amackl ycroitunBoct. Cpas-
HUTB IPONOpUUOHANBHBIN U [1/[-perynarops;

14) mocTpouTh NiepeaTouHy0 QYHKIUIO MOTYyYeHHON 3aMKHYTOM CHCTEMBI.

15) ompenenuTh MONOCA MEPEAATOYHON (DYHKIIMU 3aMKHYTOW CHUCTEMBI, HaUTH KO3()(HULIHUECHT

YCUJIEHUSI CUCTEMBI B YCTAHOBHUBIIIEMCS PEKUME;

16) moCTpOMTh U3MEHEHUE CHTHAa YIpPABICHUS MPH CAUHHUYHOM CTYIIEHYATOM BXOJHOM CHI-

HaJe.

JladopaTopnasi padora Ne8
OmnpenesieHne HACTPOEK PeryJasiTopa
METOI0M PACIHIHPEHHBIX YaCTOTHBIX XaPaAKTCPUCTUK

Hean padoThbl: HAyduTCsl PACCUMTHIBATH HACTPOEUHBIE MAPAMETPhl PETYISITOPOB METOAOM
paCIMPCHHBIX YaCTOTHBIX XapaKTCPUCTHK.

IMocTanoBKa 3aja4n: B KauecTBE 00BEKTA UCCIIECIOBAHUS BBICTYMAET OOBEKT YIPABICHHUS, KO-
TOPBIN OMUCHIBACTCS alIEPHOINYECKUM 3BEHOM TIEPBOTO TOPS/IKA C 3ara3/IbIBAHUEM.

Heobxonumo:

1) paccunTaTh pacUIMPEHHbIE YACTOTHBIE XapaKTEPUCTUKN O0BEKTA I 331aHHOM CTENeHH KO-
nebaTenbHOCTH m;



2) onpenenuTs HacTpoeuHbli napametp 11 — perynsropa;

3) paccuuTaTh U OCTPOUTH KPUBYIO PAaBHOM KOJ€OATEIHHOCTH B IJI0CKOCTH TapameTpoB Cl u
CO st TTU — perynsitopa;

4) paccuuTaTh U MOCTPOUTH KPUBYIO PaBHOM KOJIOATENbHOCTH B INIOCKOCTH napameTpoB Cl u
C2 nns ITJL — perynsropa;

5) BeIOpaTh pabouyro YacTOTy U COOTBETCTBYIOIIKE €i1 ONTUMANIbHbIE HACTPOUKH;

6) mocTpouTs nepexoaHble npoueccsl B cucteme ¢ I1-, [11-, ITJ] — perynsropamu.

IHopsinok BHINOJHEHHS JJA00PATOPHOM PadoThI

1) mo rpaduKy KpUBOM pa3roHa 00bEKTa ONPEICIUTh NePEIATOUHYI0 QYHKIUIO OOBEKTa;

2) paccuMTaTh PACHIMPEHHBIC YACTOTHBIC XapPaKTEPUCTUKU 00BEKTA IS 33J]aHHON CTEIICHU KO-
nebarenpHocT m = 0.221;

3) ompenenuTh HacTpoeUuHbIi mapametp I1 — perynsaTopa;

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

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

6) paccuuTaTh U OCTPOUTH KPUBYIO PaBHOW KOJICOATEIHLHOCTH B IUIOCKOCTH mapametpoB Cl u
C2 nns I1J1 — perynsitopa;

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

8) 3anycTuth cucremy MatLab;

9) mony4ynTh MepeaaToYHbIe QYHKIMHA 3aMKHYTBIX CHCTEM, COCTOSIIMX M3 33JaHHOr0 00hEeKTa
Y TIOJTyYEHHBIX PETrYISITOPOB;

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

Kpurepun ouenku: KoiudectBo 06amioB, KOTOPOE MOXHO IOJYYUTh 3a JIaOOPAaTOpHYK padory,
IPEJICTAaBICHO B TA0JI.

JlabopaTopHbIii NPAKTUKYM, KOHTPOJIbHasi padoTa (TeKylmii peiiTHHT)
bamn
JIaboparopHast pabota 7 cemectp 8 cenectp

Nel 9-12
Ne2 9-12
Ne3 9-12
No4 9-12
No5 9-12
Ne6 12-16
Ne7 12-17
Ne8 12-17

NTOT'O 45-60 36-50




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HAlMOHAJIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY

DaxynomemUngopmayuonnvlx mexnonouii
Kagheopallngpopmayuonnwix cucmem u mexnonoeuii

Hanpagnenue noarorosku 15.03.04 «ABTOMAaTH3aIIMs TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTBY
[Tpoduns: «ABTOMATH3AIMS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (IO OTPACIISIM)»

KommuekT 3aganuii 11s1 KypcoBoii padoThl
1o JucuuIuimHe «Teopus aBTOMAaTHYECKOTO YIIPABJICHUS

Pacuer u uccienopanune napamerpos CAY

ITopsinok BbINOJIHEHHS J1a00PaTOPHOI padoThI

Jns ctpykTypHOil cxembl CAY, COOTBETCTBYIOIIEH BBIOpAaHHOMY BapUaHTY, BBIIOJIHHUTBH Cle-
JYIOILIUE IEUCTBHUS:

1. MN36aBuTbCs OT BCeX NEPEKPECTHBIX NMapauIEIbHBIX U OOPATHBIX CBsI3€l, IPUBECTH CTPYK-
TYpPHYIO CXeMY K CTaHIapTHOMY BHIy. OTpeiennTh nepeaaTounyo QyHKINI0 pa30MKHYTON CHCTe-
MBI, 3alMcaTh €€ B CTaHAapTHOU dopme. OnpeaenauTh CTeNeHb acTaTU3Ma CUCTEMBI.

2. OnpenenuTh aMIUTUTYJHO-(a30BYIO, BEIIECTBEHHYIO I MHUMYIO YaCTOTHBIE XapaKTepH-
CTHKHU Pa30MKHYTOW CHCTEMBI.

3. Toctpouts ronorpadp APUX pa3oMKHYTOIH CUCTEMBI.

4. Haiitu Boipaxkenus ans acumnrotrudeckoid JIAUX u JIOUX pa3oMKHYTON CUCTEMBI.

5. Tocrpouts B Macmrade JIAUX u JIOUX pa3oMKHYTOH CHCTEMBI.

6. Omnpenenuts ycroitunBocth 3aMKHyTOM CAY ¢ nomoiupto kputepust HaiikBucra u sora-
pU(MUYECKUX YACTOTHBIX XapaKTEPUCTHUK.

7. Haiitu 3amacsl yCTOHYMBOCTH CUCTEMBI IO (haze U 10 aMIUIUTY/IE.

8. Haiitu nepegarounyto (GyHKIHIO 3aMKHYTOW CHCTEMBI M IPOBEPHUTH BHIBOBI ITYHKTA 6 C
MIOMOUIBIO YACTOTHOTO KpuTepus Muxaiiosa.

9. OmnpenenuTh BETMYNHY TOMPABOYHOTO KOAPPHUIMEHTA YCHIICHHS, TPU KOTOPOM CTaTHYe-
cKas onMOKa 3aMKHYTOM cucteMsl 0yer He Oonbie 0.1; mepeperyaupoBaHue B CHCTEME COCTaBUT
12 %; Bpemst mepexoqHOro mpouecca Oy1eT MUHUMAJIbHbBIM.

10. IToctpouts ¢ mepexoaHyo (QyHKIHIO 3aMKHYTON CHCTEMBI M OLIEHUTh OCHOBHBIE [TOKa3a-
TEJIM KauecTBa PeryaupoBaHus (epeperyinpoBaHue U BpeMsl peryJIMpoBaHusl) B CUCTEME.

11. ITpeoOpa3oBaTh MOITYYEHHYIO CUCTEMY B IU(PPOBYIO (POPMY U MOCTPOUTH NEPEXOTHBIE
MIPOLIECCHI I Pa3IMUHbIX 3HAYCHHH 11ara KBAaHTOBaHUS.

HcxoaHble JaHHbIE

Bapuanr | Cxema k1 Ko k3 Ka Ks T1 T> T3 Ts Ts Ts &
1. () 7 5 10 6 09 | 02 | 05| 08 | 01 | 03

2. (@) 5 1 2 5 05 | 05| 04 | 06 | 01 | 08 05
3. (e) 0.2 2 2 30 2 05 | 08 | 02 | 0.5

4. (b) 2 0.2 2 10 3 05 | 05 | 09 | 075

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

7. () 2 2 15 19 05 | 07 | 02 | 06 | 015 | 0.75

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

11. (e) 11 3 5 12 0.7 01 | 095 | 03 | 06




Bapuant | Cxema k1 ko ks k4 ks T1 T2 T3 Ty Ts Te &
12, @) 2 | 08| 4 | 15| 2 075|015/ 0% | 01 | 06 04
13. (d) 15 5 05 5 2 01 0.1 02 | 0.75
14, () 5 | 7 | 15 | 4 05 | 05 | 06 | 09 | 02 | 07
15. (b) 0.7 10 2 20 05 0.2 0.3 0.6 05
CrpykrypHbie cxembl CAY
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Kpurepun oueHku
[Ipu oueHke pe3ysabTaTOB BBIIOJIHEHUS KYypCOBOM pabOThHl B paMKax JUCHMILIMHBI «Teopus
ABTOMATUYECKOTO YIPABJICHUS» HCIIOJIBb3YeTCsl PEUTUHIOBAs CHUCTEMA.
MakcumanbHOE 3HAaYeHHE OLIEHKH KypcoBoi paboTsl paBHo 100 6. KypcoBas pabora cuura-
eTCsl CIAaHHOMW, eclTU CTYACHT MOoNy4yu 3a Hee He MeHee — 60 6. KpuTepuu ouieHKH MpeicTaBiIeHbl B
TalJI.

Kpurepun onenkn KosaunuectBo 6a/110B
KOppeKTHOCTh COCTaBJICHUSI MATEMaTHYECKOW MOJIEITN 0-20
ITporpaMMHas peanuzanus 0-20
I'padrueckoe npeacTaBIeHUE Pe3yIbTaTOB 0-20
[TpaBUIBHOCTH YHCICHHBIX PE3YJIbTATOB 0-20
Odopmnenue otyera 0-10
CBOEBPEMEHHOCTH CaYl KYPCOBOU pabOTHI 0-10
NTOT'O 0-100




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

DaxynromemUngopmayuonnvlx mexnonoui
Kagheopallngpopmayuonnsix cucmem u mexnonoeuii

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl
1o JucuuIuimHe «Teopus aBTOMaTHYECKOTO YIIPABJICHUS

OnpenesieHne HACTPOEK PEryJsiTOPa METOA0M He3aTyXAIIIUX KoJ1e0aHnil

Lesab padoThI:IeNbI0 Pa0OTHI SBISETCS OCBOGHHE METOJOB pacueTa ONTUMAIbHBIX WX HpH-
eMJIEMBIX («XOPOLIMX») HACTPOEK PEryNATOpa 3aJaHHON CTPYKTYPBI.

ITocTanoBka 3agauu./[y1g onpeneneHuss HACTPOEK PETYIATOPA 3alaHHOM CTPYKTYphI pazpado-
TaHO OOJIBILIIOE YMCIIO PACUETHBIX METO/O0B, YaCTh U3 KOTOPBIX SIBJIAIOTCS TOYHBIMH, HO TPYIOEMKHU-
MU, Jpyrue o0ecneurnBaoT HaX0XACHUE NPUOIMKEHHBIX HACTPOEK, HO YAOOHBI U MIPOCTHI B MpUMe-
HEHMHU (He TpeOYIOT CIOXKHBIX U 00beMHBIX pacyeToB). OnuH U3 NPUOIMKEHHBIX METO0B — METOA
HEe3aTyXaloluX KojeOaHui.

Heo0xoaumo:

1) onpenenuTh nepenaTouHyo (QYHKIUIO 00BEKTa;

2) HallTU KPUTHUYECKYIO YaCTOTY Wxp U KPUTHUECKYIO HAcTpoiiKy Cixp I1 — perynsitopa, npu ko-
TOPOM B 3aMKHYTOM CHCTEME BO3HUKAIOT HE3aTyXarolue KoaeOanus;

3) onpenenuth 10 Cixp HACTPONKU PETYIATOPOB;

4) cpaBHUTH IOJIyYUEHHbIE HACTPOWKH CO 3HAUEHUSMH, NOJYYEHHBIMU IO HPUOIMIKEHHBIM
dbopmynam.

ITopsinok BbINOJIHEeHHS J1a00PaTOPHOI padoThI

1) no rpaduKy KpHBOIi pa3roHa ONPeeIUTh MapaMeTPhl EPeIaTOYHON HYHKINU 00bEKTa;

2) ¢ noMmoIIblo Kputepusi HallkBuCcTa OnpeenuTh KPUTHUSCKYI0 HACTPOUKY peryssiropa, npu
KOTOPOH 3aMKHYTast cucTeMa Oy1eT HaXOIUThCsI Ha TPaHUIIe YCTOMUUBOCTH;

3) paccunTtaTh ONTUMAJIbHBIC HACTpOCUHbIe TapaMeTpsl [1-, [TNU-, [TU]] — perynsTopos;

4) HaiiTH 3HAYCHUS HACTPOCUHBIX APAMETPOB IO MPHOIMKECHHBIM (HOpMYJIaM;

5) zanycTuth cucremy Matlab;

6) moJyYHTh MEepeIaToOYHy0 (PYHKIUIO 3aMKHYTOH CHCTEMBI, COCTOSINYK U3 o0bekta u I1 —
perymisTopa ¢ HaCTPOEUHbIM MapaMeTpoM, paBHBIM Cixp;

7) MOJYYUTh MEPEIaTOYHYI0 (PYHKIUIO 3aMKHYTOI CHCTEMBI, COCTOSINYK U3 o0bekta u I1 —
perynisTopa ¢ HaCTPOEUHbIM IapamMeTpoM, paBHbIM C1*;

8) ¢ moMoIIbl0 KOMaH b Step MOCTPOUTH rpaKU MEPEXOAHBIX MPOLECCOB st 000UX Cilyda-
€B.

Kpurepun onenkn
(B coorBeTcTBUM ¢ moJ0xkeHneM 0 BPC)

[Ipu oneHke pe3yabTaTOB BHIIIOJHEHUS KOHTPOJIBHOM pabOThl B paMKax IUCHUILUIUHBI «Teo-
pHsl aBTOMaTUYECKOTO YIPABIEHUA» HCIOJIb3YETCS] pEUTUHIOBasl CUCTEMA.

CornacHO peHTHMHIOBOI cHCTEME OLlEHKa pe3yJbTaTOB BBIMOJHEHHS] KOHTPOJIBbHON paboThI
dbopMupyeT Tekymuid pedTHHr R™ . MakcuManbHOe 3Ha4YeHHE OIICHKH KOHTPOJIBHOH paboThl paBHO
30 6. KonTpospHas paboTa cuuTaeTcs CAaHHOM, €CIIM CTYSHT MOJIy4HI 3a Hee He MeHee — 1506.

Kpurepuu onieHku npeacraBieHsl B Ta0JI.

Kpurepun onenku KosmuectrBo 0as10B

KoppekTHOCTh BbIOOpa METOJIMKH pacyera 4-8

KOppekTHOCTB COCTABIICHHS] MAaTEMAaTHYECKON MOJIETN 4-8




[TpaBuIBLHOCTH pacueTa 3-6
['paduueckoe NpeacTaBICHUE PE3YIbTATOB 1-2
[TpaBUIBHOCTH YHCICHHBIX PE3YJIbTATOB 1-2
Odopmiienne otyera 1-2
CBOEBPEMEHHOCTh CJ1a4l KOHTPOJBHON pabOTHI 1-2
NTOTI'O 15-30
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HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
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Hanpasnenue noarorosku: 15.03.04 ApTomMaTH3aMs TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIESCKUX MPOIIECCOB U MPOU3BOJICTB (IO OTPACIISM)

KoMIuiekT TecTOBBIX 3aqaHui
no aucuumuinae «Teopust aBBTOMaTUYECKOTro YIIpaBICHUS»

Bapuant Nel

Yacrs 1. 3aganue ¢ BEIOOPOM HECKOJIbKHX BEPHBIX 0TBETOB
1.1. OcHOBHBIE IPUHILIUIIBI ABTOMATHYECKOI'O yIPABICHMUS:
1) pa3oMKHyTOE yIpaBJCHHE;
2) TPUHLIUI MAaKCUMYyMa,;
3) MpHHIMIT KOMIICHCALINY;
4) nomycTUMOE YIpaBJICHHE;
5) npuHIKI OOpAaTHOM CBSI3H.
1.2. IIpumepbl aBTOMaTHYECKUX CUCTEM:
1) aBTOMAaT, BEIOpACHIBAIOIIKT KaKKe-IMOO0 MpeaMeThl (OUIIEThI, IIOKOJIa ) P OMYyCKaHHH B HE-
ro OMNpeAeICeHHON KOMOWHAIIUA MOHET;
2) peryisTop CKOPOCTH BPAILCHHUs IBUraTellsl HE3aBUCHMO OT BHEIIHEH HArpy3KH;
3) aBTOMAT BKIIIOYEHUSI OCBEILCHHS, B KOTOPOM UMEETCS (POTORIEMEHT, pEarupyroiui Ha CHITy
JTHEBHOT'O CBETA, M CIELHUAIbHOE YCTPONCTBO AJIs BKIIOYEHHUSI OCBELICHHUs, CpabaThIBarolIee
OT ONPEJEIIEHHOTO CUrHana (POTO3IEMEHTA;
4) aBTOIUIIOT, HOAJICPKUBAIOIINI OMPEICICHHBIN KypC U BBICOTY TOJIETa caMoJieTa 0e3 IOMOIIH
JETYUKA U Tp.;
5) cucrema nojaepKaHusl ypOBHS B eMKOCTH Ha HEM3MEHHOM 3HAUCHUH.
1.3. Kakue xapakTepuCTUKU MPUMEHSIIOTCS JIJIs1 OMUCAHUS IMHAMHYECKUX CBOMCTB JTMHEHHBIX 3BEHb-
eB (0OBEKTOB):
1) BpemeHHbIE (TIEPEXO/IHBIC);
2) KayeCTBEHHBIC;
3) 4acToTHBIE;
4) mepuoJUYECcKue;
5) KoNUYECTBEHHBIE.
1.4. YactoTHBIE XapaKTEPUCTUKHU:
1) aMIUIUTY/IHO-9aCTOTHASI XapaKTePUCTHKA;
2) mepexo/Hasl XapaKTePUCTUKA;
3) (a3o-yacToTHAs XapaKTEePUCTHKA;
4) amruTyaHO-(hazoBas XapaKTEpPUCTHKA;
5) nepenarouHasi HyHKIHUS.
1.5. YacToTHBIE KPUTEPUU YCTOUUMBOCTH:
1) Kpurepuii Koxpena;
2) xputepuii Muxaiinosa;
3) ammuTyaHO-(a30BbIi KpuTepHii HallkBucTa;
4) xpurepuii CTBIOACHTA;




5) xpurepuii Oumiepa.
1.6. YacToTHBIE OLICHKH 3aIaca yCTOMYUBOCTH:
1) 3amac yCTOWYMBOCTH 110 aMILTUTY/IC;
2) 3amac yCTOHYUBOCTH MO BPEMCHHU;
3) 3amac yCTOHYMBOCTH MO MOTYJIIO;
4) 3amac ycTOMYMBOCTH 110 (haze;
5) 3amac yCTOHYMBOCTH MO 3HAKY.
1.7. Kakue 3 HUKETepeunCcIeHHbIX SBISIOTCS TUIIOBBIMU 3aKOHAMU PETYJIUPOBAHUS:
1) nponopuuOHATLHBIN;
2) muddepeHraIbHbIH,
3) uHTerpasbHbIii;
4) mpONOPIHOHATIBHO - HHTETPATbHBIN;
5) uHTErpanIbHO - MU PepeHIUATHHBIH.
1.8. TeopeTuueckrie METO/IbI CHHTE3a CUCTEM aBTOMAaTHYECKOTO YIPaBICHUS:
1) rpasueHTHBII METO/;
2) METOJ KOPHEBBIX rogorpados;
3) MeToj orapu(PMUUIECKUX AMIUTUTYTHBIX XapaKTEPUCTHK;
4) MeToll YyCTOMYMBOCTH;
5) amanTUBHBIA METO/I.
1.9. Meronuka pacuera ontuMaibHbIX HacTpoek [IM — perymisTopa cBOIUTCS K ClIEAYIOIIEMY:
1) pacuer pacHIMPEHHBIX YAaCTOTHBIX XapaKTEPUCTUK OOBEKTA Ui 33JJaHHOW CTEIeHH Kojeha-
TENHLHOCTH M*;
2) pacueT U MOCTPOCHUE KPUBOM paBHOM KojebaTebHOCTHM = M* B miockocTH napamerpoB Ci
u Co o hopmynam;
3) BBIOOp paboueit YaCTOTHI WP U COOTBETCTBYIOIINX €if ONTUMAJIBHBIX HACTPOECK;
4) pacdyeT KOpHE# XapaKTepUCTHYECKOTO YPaBHEHHUS,
5) pacyer ajropuT™Ma aJlanTaluu.
1.10. B meTone He3aTyxaroumx KojaeOaHui:
1) Ha mepBOM dTare MmoaAdHpaeTcsl Takas HACTPOIKa MPOMOPLUUOHAIBHOTO perynsaropa (T.e. Bbl-
KITFOYAIOTCSl MHTErpanbHasg U nuddepeHuanbHas COCTaBISIIONINE), TP KOTOPOH B 3aMKHY-
TOW CHCTEME YCTAaHABJIMBAIOTCS HE3aTyXarollue KojeOaHus, T.e. CHCTEMa HaXOIUTCs Ha rpa-
HUIIE YCTOWYUBOCTH;
2) Ha TPEThEM ITarle pelacTcs 3a1a4a ONTHMHU3AIHY;
3) Ha BTOPOM 3Tare PacCYMTHIBAIOTCS Pabovne HACTPONMKH BBHIOPAHHOTO PETYJSATOpA MO IMPHU-
OnKeHHBIM (opMysiaM B 3aBUCUMOCTH OT BennuuHbl C1P U nmepuoja He3aTyxawomux KoJje-
Oanmii T*;
4) paboumne HaCTPOMKH JIIOOOT0 PEryyIsiTopa paCCUUTHIBAIOTCS B J[Ba JTarla;
5) Ha 4eTBepTOM 3Tare MPOBOAUTCS aHATIHU3 YCTOWYUBOCTH CHCTEMBI.

Yacrs 1. 3ajanne ¢ BLIOOPOM 0IHOT0 BEPHOI0 OTBETA
2.1. ABTOMaTU3HPOBAHHBIM HA3BIBAIOT IPOIIECC YIIPABICHUS, B KOTOPOM:
1) yacTh QYHKIIHIA BBITOIHSIETCS YEIOBEKOM, Jpyrast YaCTh — aBTOMATHYECKUMH YCTPOHCTBAMU;
2) Bce (YHKIIMH MPOIIECCa BHIMOIHIIOTCS Y€JI0BEKOM — OIEPATOPOM;
3) Bce GyHKIIMHU BBITOJIHSAIOTCS aBTOMATHYECKUMHU YCTPONCTBAMU;
4) Bce GYHKIHHU BBIMTOIHIIOTCS MEXaHUIECKHUMHU YCTPONCTBAMHU.
2.2. Bo3aeiicTBre, BBI3BIBAIOIIEE HEXKENATEILHOE H3MEHEHHE YIIPABISAEMON BETUINHBIL:
1) ympasneHue;
2) BO3MYIICHHUE,
3) paccoriacoBaHue;
4) 3anaroriee BO3JICHCTBHE.
2.3. I'padpuyeckast MOJIeTTb CHCTEMBI, B KOTOPOW Ka)JIOMY JJIEMEHTY CTAaBUTCS B COOTBETCTBUE €TO
TUHAMHUYECKast XapaKTepUCTHKA:




1) TeXHOJOTHUYECKas CXeMa;
2) CTpYKTYpHas cXeMma,
3) npuHIMIHATIbHAS CXEMa;
4) pyHKIHOHAIBHAS CXEMA.
2.4. ITpumep UHTETPUPYIOILIETO 3BEHA:
1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;
2) MHTETpUpYIOIICe 3BEHO C 3ana3/IbIBAHUCM;
3) upeanbHoeub GEPEHIIHPYONICE3BEHO;
4) cTaTHYecKoe 3BEHO MEePBOTro Mopsiaka (arepruouuecKoe).
2.5. Cucrema Ha3bIBa€TCA YIPABIIEMOM, €CIIH:
1) He cymiecTBYeT TaKoe yIpaBJICHUE, KOTOPOE U3 JIF0OOr0 HAYAIBHOI'O COCTOSHUS TEPEBEACT
CUCTEMY B JIF000€ KOHEUHOE MOJI0KEHHE;
2) CYIIECTBYET TaKOe YIpaBJICHHE, KOTOPOE M3 JIHOOOr0 HAYaJIbHOTO COCTOSIHUSI TIEPEBEICT CH-
CTeMY B JIF000€ KOHEUHOE MOJIOKECHHE;
3) B cuCTEeME HE CYIIECTBYET BO3MYILCHHN;
4) cucremMa HeCcTallMOHApHAs.
2.6. IToka3atenu kauecTBa MEPEXOHBIX MPOIECCOB:
1) TOYHOCTH ¥ aIeKBaTHOCTb;
2) ommOKa peryaupoBaHusi, ObICTPOICHCTBUE, TIEpEPETyTMPOBAHNIE;
3) MPOU3BOIUTEIBHOCTD U KAUYECTBO KOHEYHBIX MPOIAYKTOB,;
4) yCTOWYMBOCTH CHCTEMBI.
2.7. aTerpanbHblil 3aKOH PETYIUPOBAHUSL:

D UM =C,-[[y(A)-y,]-d2;

2) Ut)=C, -y (t);
3) U(t)=C,-[¥(t)-Yo1;
4) U(t)=C, - 5(t).

2.8. uddepeHnmanbHblii 3aK0H PEryIMpPOBAHUS:
t
1) U() =C, - [[y(1) -y, ]-d;
0

2) UM =C,-y(©);
3) U(t)=C,-[¥(t)-Yo1;
4) U(t)=C,-o(t).
2.9. Hactpotiku [1U — perynsropa:

1 :
1) C = m{m szn[—¢06(m, m)]—cos[—¢06(m,oa]} :

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

C, = ;{msin[—d)oﬁ(m,co)](mz +1)} ,

A06 (m’ (D)

3) C,= msm[— ,5(M @) - 7];

1 _ )
1) C, —m{mszn[—¢06(m,0))](m +1)}.

2.10. Cxonpko napameTpoB HacTpoek umeet [IN]] — perynsrop:
1) 1;
2) 2;



Bapuant Ne2

Yacts 1. 3aganue ¢ BbIOOPOM HECKOJILKHX BEPHBIX OTBETOB
1.1. quckpetnbie CAYVY:
1) peneiinbie;
2) HenpephIBHEIC,
3) UMILyJIbCHBIC;
4) uudpoBsie;
5) aHajIoroBhIC.
1.2. [ludpoBsie cHUCTEMBI CTPOATCS HA 0a3e KOMIUIEKCA CPE/ICTB BBIYMCIUTEILHON TEXHHUKH, OCHOB-
HBIMH 3JIEMEHTaMU KOTOPOT'O SIBIISIFOTCS:
1) UBM;
2) YCTpOWCTBA IeYaTH;
3) ycrpoiicTBa BBOIA,;
4) yCTpPOWCTBO aHAIIN3a;
5) ycTpoiicTBa BBIBOA.
1.3. O6006mmenHas cTpykrypHas cxema CAY MOXeT conepxarTh:
1) u3MepHTENbHOE YCTPOICTBO;,
2) 3ajarolee yCTPOWCTBO;
3) cpaBHHBaOIIEE YCTPOHCTBO;
4) ympaBisolee YyCTPOUCTBO;
5) Bo3MyIIaoIIEe yCTPORCTRO.
1.4. OcHOBHBIE BU/IbI CUCTEM aBTOMAaTUYECKOTO YIIPABICHUS:
1) MexaHWUYECKHE CHCTEMBI,
2) CcHUCTEeMbI CTaOWIIH3AIINY;
3) mporpaMMHbIE CHCTEMBI,
4) caensAIIre CUCTEMBL;
5) sKcTpeMasibHBbIC CHCTEMBI.
1.5. OcHOBHBIE CTTOCOOBI pa3pabOTKU MOJIETIEH:
1) aHaIUTHYCCKHI;
2) DSKCIIEPUMEHTAIbHBIN;
3) mporpamMMHBIi;
4) aIrOpUTMHYECKUH;
5) KOMOWHHPOBAHHBIH.
1.6. Buipl Iepexo/IHBIX MPOIECCOB MO XapaKTepy U3MEHEHHsS BO BPEMEHH:
1) amepuoaUYECKHIA;
2) KoeOaTeIbHBIN 3aTyXaIOIIHii;
3) cTaTHYeCKHii;
4) He3aTyxaroIui KoJeOaTeIbHBIH;
5) pacxomsmuiicst KoieOaTeIbHBIM.
1.7. Buapl BpeMEHHBIX XapaKTEPHUCTHK:
1) anepuoanveckas;
2) mepexoiHasi XapaKTepPUCTHKA;
3) JacToTHbIE;
4) uMIyJbCHAs IePEXO0THAS XaPAKTEPUCTHKA;
5) KoNMYecCTBEHHBIE.
1.8. CtaTnueckue 3BEHbS:
1) cratuueckoe uaeaIbHOE 3BEHO;
2) CTaTHYECKOE 3BEHO MEPBOI0 MOPsIKa (alepruoandecKoe);
3) crarndeckoe konebaTenpHOe 3BeHO 1I-ro mopsinka;




4) craTr4eckoe 3BeHO BTOPOro nopsijka (aneproandeckoe Il-ro mopsinka);
5) cTaTuveckoe MHTETPaIbHOE 3BEHO.
1.9. Anrebpanuecknue KpUTEPUN yCTOMUNBOCTH:
1) xpurepuii Koxpena;
2) xpurepuii Muxaiinosa;
3) amrunTyaHO-(a30BbIi KpuTepuii HalikBucra;
4) xpurepuii CTbIOJCHTA;
5) kputepuii Payca.
1.10. BeicTpoeiicTBE CUCTEMBI:
1) Bpemst OT Hadaya mpoiecca A0 MePBOro MOMEHTA TOCTHIKCHUS YCTAHOBHUBIIETOCS 3HAYCHUS
Yyers
2) BpeMsl OCTaHOBa;
3) BpeMsi IOCTIKEHHS TIEPBOIO MAaKCUMYMa;
4) BpeMs OT HaJaja MePeXOIHOro Mpolecca 10 MOMEHTa, KOr/la OTKIOHEHHE BBIXOHOW BEH-
YUHBI CTAHOBUTCS OJIM3KMM K YCTaHOBHMBILIEMYCS 3HAUEHUIO C 3aJJaHHON TOUYHOCTBIO &;
5) BpeMst OKUIaHHUS.

Yactse II. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA
2.1. IHTerpanbHBIMKpUTEPUIl KauecTBa:

o0

) 1, =[y®) -y, -dt;

2) Your = Yoax 1) = Yo s
3) Ay(t) =y, - y(t);

4 U®)=C, - [[y(1) - y,)-d2.

2.2. Ilpumep nuddepeHIUPYOIIEro 3BeHa:

1) craTuyeckoe 3BeHO BTOPOTO MOPSIIKA;

2) HMHTETPHUPYIOIIEe 3BEHO C 3ara3IbIBaHHEM;

3) wuneansHOEAMPPEPEHIUPYIOICE3BCHO;

4) cTaTHYecKoe 3BEHO MEPBOTO MOPSIIKa (AIePHOANIECKOE).
2.3. Hactpotiku I1 — perynsitopa:

1) C = ;{m sin[—¢06(m, m)]—cos[—¢06(m,0)]} .

As(mo)
2) C = m{msin [0,5(m. )] cos[~4,,(m, o]}
Co= ey (i mo))(m + 1}
3 o= gy M Pme) =7
4) C, =%{msm[—¢06(m,m J](m* +1)}.

2.4. Cucrema sIBIsCTCS I/IHBapHaHTHOﬁ 110 OTHOLICHUIO K BO3BMYIICHUIO:
1) C€CJIN ITOCJIC 3aBCPIICHUA ITCPEXOAHOTO IIpoHecCa, OMMPEACIACMOro Ha4aJIbHbBIMUA YCIIOBUSIMU,
yrpaBisi€éMas BEJINYHUHA U OIMOKA CUCTEMBI 3aBUCIT OT DTOT0 BO3MYUICHUAA,
2) C€CJIN ITOCJIC 3aBCPIICHUA IIEPEXOAHOTO IpoHecCa, OIMPEACIACMOro Ha4aJIbHbBIMUA YCIIOBUSIMU,
yipaBisi€eMas BEJINYUHA U OImMOKAa CUCTEMBI HE 3aBUCAT OT 3TOTO BO3MYILICHUA,
3) €CJIN ITOCJIC 3aBCPIICHUA NICPEXOAHOTO IIpoHeccCa, OonpeACIsICMOro HadaJlbHbBIMU YCIIOBUSIMH,
yipaBisi€eMas BEJINYUHA U OIMOKAa CUCTEMBI paBHa BOSMYIICHUIO,



4) ecnu 1mocje 3aBEPUICHUS MEPEXOAHOTO MPOIEcca, ONPEACIIeMOro Ha4aabHBIMU YCIOBUSMH,
ylpasiisieMasi BeJINYMHA U OIINOKA CUCTEMBI OTCYTCTBYIOT;
5) ecum moce 3aBepUICHHs IEPEXOIHOTO MPOIecca, ONPEAEIIeMOro Ha4yalbHBIMH YCIOBUSIMH,
ylpaBJiieMasi BeJINYMHA M OINOKa CUCTEMbI paBHbI MEKIY COOOH.
2.5. IlponopioHanbHbINA 3aKOH PETyIUPOBAHU:

1) U®=C,-[[y(2)-y,]-dz;

2) UM =C,-y(®):;
3) U()=C,-[y(t)=Yy,1;
4) U(t)=C,-o(t).
2.6. PacueT HacTpOEK NMPOMBIIIIEHHBIX PErYISTOPOB MeTo10M PADX OocHOBaH Ha BBEICHUU:
1) cremeHu pa3oOIIEHHOCTH;
2) cTemeHu KoJe0aTeaIbHOCTH;
3) creneHU YCTONYUBOCTH;
4) CTENEeHU OTKJIOHCHHS.
2.7. TunoBble TMHAMUYECKUE 3BEHbS, ONMUChIBaeMble T depeHuanbHbpIMU ypaBHEHUSIMU 1 -T0, 2-TO
HOpSi/IKA WK NIEPeaaTouHON (HyHKIMEH, Ha3bIBAIOTCS:
1) npocThIMH;
2) 0OBIKHOBEHHBIMHU;
3) ocoObIMH;
4) CIIOKHBIMH.
2.8. CnocoOHOCTh CUCTEMBI BO3BPAILIATHCS K COCTOSIHHIO YCTAHOBUBILETOCS pAaBHOBECHS MOCIE CHSI-
TSI BO3MYILIEHUS, HAPYIIHUBIIETO 3TO paBHOBECHE, HA3hIBACTCS:
1) UHEPIHOHHOCTHIO;
2) TOYHOCTBIO;
3) yCTOMYMBOCTHIO;
4) MPOYHOCTHIO.
2.9. Z-ipeoOpazoBaHue:

1) F@)=Y t0z*;

1 : 2 .
2) Co—m{mszn[—¢06(m,0))](m +1)};

3) F*(p)=D{f()};
) 1H=3c,1,0).
2.10. Paznomelz;le B psn Jlopana:
1) F(2) =i fi)z' =fO)+f@z +..+ fK)z ¥ +..;

2) c,y(i+ :) +c,yi+n=-D+...+c,y(@)=b u@i+m)+b, u@i+m-1)+b_u();

3) z{y(i—n)}=z-"{v(z)@y(—r)zf};

b w0 _B@
U(z) C(z2)

Kpurepun ouenku
IIpu oLeHKe pe3yabTaTOB BBINOJIHEHUs TECTOBBIX 3aJaHUK B paMKax JuCUUIUIMHBI «Teopus
ABTOMATUYECKOTO YIPaBIEHUS» HCHOJIb3yeTcs pedTuHronast cucrema.CorjiiacHo peWTHHIOBOM CH-



CTEME OIICHKA Pe3y/IbTaTOB TECTUPOBAHUSA (POPMHUPYET TEKYITUil pedTHHT R™.
MaxkcumanbHoe 3HaueHue oreHku paBHO 10 6. TecT cunmraercs MpONHACHHBIM, €CITU CTYACHT
MOJTy4nJI 32 Hero He MeHee — 6 6. Kpurepuu olienku npencrapieHsl B Ta0.

Kpurepum oueHkun KosaunuvecTBo 6a/110B
Yacrts 1. 3amanue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-5
Yacts 1. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-5
HUTOI'O 0-10
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