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Ileab ocBOCHUS AN CUMIIIMHBI

[TonroroBka K MPOEKTHO-KOHCTPYKTOPCKOW AESITENbHOCTH, CBA3aHHOM ¢ MPOEKTUPOBAHUEM UG-
POBBIX CHCTEM AaBTOMAaTHUYECKOTO YIpaBICHHs Ha 0a3e MUKPOKOHTPOJUIEPHBIX, MUKPOIIPOLECCOPHBIX U
KOMITBIOTEPHBIX YCTPOMCTB AJIs MOBBIIEHUS 3P(HEKTUBHOCTH MPOU3BOJACTBA MPOIYKIIMHU C ONTUMAJIbHBI-
MU TEXHUYECKUMU MOKa3aTENIMU.

3amaun npodeccuonanbuoi aestenpbHocT OOIT BO, K pemeHnio KOTOPBIX TOTOBATCS CTYACHTHI
B pPaMKaX OCBOCHHUS JUCLUILINHBL:

- y4acTHe B pacyerax U MPOEKTUPOBAHUU OOBEKTOB MPOGECCHOHATIBHOU EATEIbHOCTH B COOT-
BETCTBHHU C TexHH4YeckuM 3ananueM (IIpodeccuonanpupiii cranaapt «24.121. Crnenuanict mo IpOeKTH-
POBaHMIO AaBTOMAaTU3UPOBAHHBIX CHCTEM YIPABICHUS TEXHOJIOTUYECKUMU MPOIIECCAMU 0ObEKTOB HUCIOJIb-
30BaHUsl AaTOMHOM 3HEPTUNY).

3anauu U3y4eHHs! TUCHUIUIUHBL:

- U3yYEHHE TEOPETUYECKIX OCHOB aBTOMAaTUYECKOTO YIpaBJICHUs B IU(POBBIX CHCTEMax, METO/I0OB
aHanu3a u cuaTe3a nudpoBbix CAY;

- popMupOBaHHE MPAKTHYECKUX 3HAHUN U HABBIKOB 110 TIOCTPOSHHIO M MCCIEOBAHUIO MTPOIIECCOB
nudposeix CAY;

- opmupoBaHue KomIieTeHITUH y oOydatomuxcs cornmacio OC HUAY MUDN.

Mecro nucuumiaunbl B ctpykrype OOII BO

Jns usydenus aucuumuiuHbl «LludpoBble cUCTEMBl aBTOMAaTHYECKOTO YIPaBJICHUS» CTYAEHT
JIOJKEH: 3HaThb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUILINH, COBPEMEHHbIE TEHEHIIMN PAa3BUTHS
JIEKTPOHUKHU, U3MEPUTEIbHON M BBIUUCIUTEIBHON TEXHUKH, MH(POPMALMOHHBIX TEXHOJOIMH B CBOEH
poeCCHOHATBHON JEATEIBHOCTH, OCHOBBI allTOPUTMHU3AIMHA U POTPAMMHUPOBAHUS, YMETh MPUMEHSTH
METOJIbl MaTEMaTU4YECKOr0 aHaIN3a U MOJECIUPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOIO HCCIIe-
JIOBaHUsS, BIAJAETh METOJUKOM IOMCKA, XpaHEHUs, 00pabOTKU U aHanu3a MH(OpPMALMU U3 Pa3IUYHbIX
MCTOYHUKOB M 0a3 JaHHBIX, IPEACTABIATh ee B TpeOyeMoM (opmare ¢ MCIOoIb30BaHUEM HH(POPMALUOH-
HBIX, KOMITBIOTEPHBIX U CETEBbIX TEXHOJIOTUH, METO/IaMU TEOPUM aBTOMATUYECKOTO yIpaBJIeHUs B o0a-
CTH MCCJIEI0BAHUS JIMHENHBIX CUCTEM aBTOMAaTHYECKOTO YIIPABJICHNU.

[lepeyeHb MUCIMILINH, YCBOCHUE KOTOPBIX CTYIEHTaMH HEOOXOIMMO JUIS U3y4CHUs TaHHOW JHcC-
LUIUIMHBL: MopenupoBaHue npoueccoB 1 cucteM / OCHOBBI MOJIEIMPOBaHUs cucteM, Maremaruka, ®u-
3uKa, MaTemaTuuecKkue OCHOBBI OOIIEH TEOpUMU U KOHEYHBIX aBTOMATOB / MaTemMaTHuecKoe OIUCaHHe
CUTHAJIOB M CHCTEM, DJIEMEHTBI U YCTPOMCTBA aBTOMAaTUKH, MeETpOJOrus U MU3MEpUTEIbHAs TEXHHKA,
Teopust aBTomarnueckoro ynpasienus, Ludposas o6padboTka curnanoB, MUKpOKOHTPOJIIIEPbI U MUKPO-
IIPOLIECCOPBI B CUCTEMAX YIPABICHHUS.

OcBoenne nuctuiuivHbl «L{uppoBbie cUCTEMbl aBTOMAaTUYECKOTO YIPABICHUS» B MOCIEIYIOIIEM
HE00XO0AMMO MpHU U3yYeHUH AUCHUILTNH «[IpoekTupoBaHue cUCTEM YIpaBlIeHHUs U KOHTPOJs», «PoboTo-
TEXHUYECKHE CHCTEMbl U KOMIUIEKCH); MPU MPOXOXKIECHUU IMPOU3BOJICTBEHHOM (TEXHOJOTMYECKOW) U
MIPOU3BO/ICTBEHHOH (MIpeAMIIIIOMHON) MPAKTHK, a TaKKe B paMKax ['ocynapcTBeHHON UTOrOBOI arTecTa-
17078

O06o0011eHHbIE TPYIOBbIE (PYHKIIMU, KOTOPBIE CMOKET MOJIHOCTHIO MWJIM YAaCTUYHO MPOJIEMOHCTPHU-
pOBaTh CTYJIEHT NPU OCBOEHUU JAHHOMN TUCHUIUINHBIL:

- IIpodeccuonanbubliii crangapt «24.121. Cnenuanuct mo MNpOeKTUPOBAHUIO aBTOMATH3HPOBAH-
HBIX CHCTEM YIPaBJIEHUS TEXHOJIOTMYECKMMHU MpOoIlecCaMi 00bEKTOB UCIOIb30BAHNS AaTOMHOW HEPTUN»
A/02.6. Pazpabotka P/l ACY TII ans OUAD.

Komnerenuuu ody4arierocsi, popMmupyembie B pe3yJibTaTe 0CBOCHHUS AU CHHUIIIMHBI
B npornecce ocBoeHus: 1aHHOM JUCHMILIUHBL y CTYA€HTa GOPMUPYIOTCS CIIEAYIONINE KOMIIETEH-
LUU:
obmenpodeccuoHaIbHBIC
Kon xomne- | HanmeHoBaHue komrie-
TEHIUU TEHIIUU
OIIK-1 Crniocoben  ananmuzupo- | 3-OIK-1 3HaTh: NPUHIMITEI TOCTPOEHHS CUCTEM yIIpaBlie-
BaTh 3aJa4u npodeccu- | HUA
OHanbHOU  pearensHO- | Y-OIIK-1 YMmeTs: aHanu3upoBaTh 3a1a4ul yIpaBlICHUs B
CTM Ha OCHOBE II0JO- | TEXHUYECKHX CUCTEMAxX
JKeHur, 3akoHoB U Me- | B-OIIK-1 Bnagers: 6a30BBIMH 3HAHHSAMH O THIIOBBIX TE€X-

NuaukaTopbl JOCTHKEHUS KOMITETEHIIUN




TOJIOB B OOJIACTH €CTe- | HHYECKUX CPEJICTBaX aBTOMATHKH U yIPABICHHUS
CTBEHHBIX HAayK M Ma-
TEMaTUKU
OIIK-2 Crniocoben ¢opmynupo- | 3-OIIK-2 3HaTh: OCHOBHBIE IPUHIUIIBI U METOABI IIOCTPO-
BaTh 3ajauu npodeccu- | eHus (popmanusaiiu) U UCCIeA0BAHNU MaTEMAaTHUECKUX
OHAJBHON  JIEATENILHO- | MOJEINICH CUCTEM YIpaBJICHUS, UX (POPMBI IIPEICTABICHHS
CTH Ha OCHOBE 3HAaHHUM, | U IpeoOpazoBaHus IJis Lelel ypaBIeHUs
npopmibHBIX paznenoB | Y-OIIK-2 YMmers: 1eMOHCTpUPOBAaTh HABBIKH UCTIOIB30Ba-
MaTeMaTHYECKUX U | HUS 3HaHUW QUBUKY U MATEMATUKH 7Sl peLIeHH 3a/1a4
€CTECTBEHHO-HAYYHBIX | TEOPETUYECKOI0 U MPUKIATHOTO XapaKTepa
nucuuriuH (monyneit) | B-OIIK-2 BrnageTs: aHAIUTUUECKUMHU U YHCIIOBBIMU METO-
JaMH JUISl pacyeTa TEXHUYECKUX MapaMeTPOB CUCTEM
OIIK-3 Cnocoben  ucnoisb3o- | 3-OI1K-3 3HaTh: ycTpOMCTBO OCHOBHBIX THIIOBBIX TEXHH-
BaTh  (hyHIAMEHTalb- | YECKUX CPEJICTB aBTOMATHUKH U YIPABJICHHUS, allllapaTHbIe U
HBbI€ 3HaHUS JJIs pelle- | MPOrpaMMHBIE CPEICTBA CUCTEM YIIPABIICHUS
HUus  0OazoBbiX 3amad | Y-OIIK-3 YMeTh: BBIMONTHITH MPOSKT TEXHHYECKOTO 00ec-
yIOpaBiIeHUS B TEXHU- | IEYCHHS CUCTEM YyIIpaBJIeHUs Ha Oa3e TUIOBBIX IPOrpaM-
YECKUX CHUCTEMAaxX C Iie- | MHO-aNMapaTHbIX KOMILJIEKCOB
api0  coBepieHcTBoBa- | B-OIIK-3 Bnaners: HaBbikamMu paGoThl ¢ COBPEMEHHBIMU
HUS B MPO(ECCHOHANB- | alllapaTHBIMU U MPOTPaMMHBIMH CPEJICTBAMH UCCIIE0Ba-
HOM NI TENIbHOCTH HUS U IPOCKTUPOBAHUS CHCTEM yIPABICHUS
OIIK-4 Crocoben  ocymiects- | 3-OIlK-4 3HaTh: TUITOBBIE KPUTEPUH OLICHKH () (HEKTUBHO-
JATh  OLEHKY J¢QeK- | CTH KaK TEXHHUECKHUX CHCTEM, TaK U MPOU3BOACTBEHHOTO
TUBHOCTH CHUCTEM | mpoliecca
yrnpasieHus, pazpabo- | Y-OIIK-4 YMeTs: npaBUIbHO HHTEPIPETUPOBATH PE3Yb-
TAaHHBIX HAa OCHOBE Ma- | TaThl aHaIH3a 3()(HEKTUBHOCTH MOIYUYECHHBIX PE3YIbTATOB
temaTuueckux mMetoqoB | B-OIIK-4 Bnaners: mMeToqukaMu aHalu3a yCTPOWCTB U
CUCTEM I10 TEXHUYECKUM U SKOHOMUYECKUM KPUTEPUSIM
OIlK-11 Cnoco0eH noHuMaTh 3-OIIK-11 3nath: npuHIUIBI PAOOTHI COBPEMEHHBIX MH-
IPUHIUIEI paObOTHI CO- | (hOPMAIIMOHHBIX TEXHOJIOTHHA U CIIOCOOBI MX UCIIOIb30Ba-
BPEMEHHBIX MH(pOpPMa- | HUS AJI pelIeHus 3a1a4
IIMOHHBIX TEXHOJOTHHN | MpodeccrnoHalbHOM eATeNbHOCTH
U ucnoib3oBaTh ux A | Y-OIIK-11 YMmers: BoIOMpaTh COBpEeMEHHBIE
pelieHus 3a1a4 npo- HMH(}OPMALIMOHHBIE TEXHOJIOTUU U UCIIONb30BaTh UX JJIs
(beccnoHanbHOM nes- peleHus 3a1a4 npopeccuoHaIbHON
TEIbHOCTH JeSITeIbHOCTH
B-OIIK-11 Brnagets: HaBbIkamMu pabOTHI €
COBPEMEHHBIMH MH(GOPMAIIMOHHBIMU TEXHOJIOTHSIMHU U
croco0amMM UX UCIOJIb30BAHUS /IS pEIlIeHUs 3a/1a4 [po-
(heccroHaIbHOM JESITEIbHOCTH
npodeccuoHanbHbIe

3amauu nipodec-
CHUOHAJIbHOH Aesl-
tenbHOCTH (3I111)

OO0BexT niu 00-
JIaCTh 3HAHUS

Kox n HaumeHoBa-
HUE KOMIIETCHIINU

NHaukaTopbl TOCTUKEHUST KOMITE-
TEHINN

VYuyactue B pacuc- CucrteMsl u cpea-

Tax ¥ TMPOEKTHUPO-
BaHUM OOBEKTOB
podeCCHOoHAITb-
HOU  JesATeIbHO-
CTM B COOTBET-
CTBHU C TEXHUYE-
CKHM 3aJlaHAEM

CTBa aBTOMAaTH3a-
UM, yIIpaBJICHUS,
KOHTpOJS,  TeX-
HUYECKOro  Jiua-
THOCTHPOBAHUS H
UH(POPMAIMOHHO-
ro obecrnedyeHus

[IK-3  Cnoco6en | 3-1IK-3 3HaTh: npuHIUIBI pabOTHI
OCYIIIECTBIISITh THUTIOBBIX TIPOTPaMMHO-aNapaTHBIX
coop M  aHaIM3 | KOMIUIEKCOB M YCTPOMCTB

naHHbIX st pacde- | Y-IIK-3 YMmers: ocymecTBisats cOop
Ta, TPOU3BOAMTH | U aHAJU3 UCXOTHBIX JAHHBIX JJIS
pacyeTbl W TPOEK- | pacueTa U MPOCKTHPOBAHUS CHCTEM
TUPOBaHHE OT- | W CPE/ICTB aBTOMATHU3allUU U yIpaB-

JIeNIbHBIX OJOKOB H
YCTPOMCTB CUCTEM
aBTOMAaTH3alluid |
yIpaBieHUSI.

JICHUS
B-IIK-3 Bnangers: COBpeMEHHBIMU
KOMITBIOTEPHBIMU CPEJICTBAMH aBTO-
MaTHU3alluu ¥ YIPaBIEHUS AJIs IPO-
BE/ICHUS IPOEKTHO-




‘ KOHCTPYKTOPCKUX M3bICKAaHUU

3agauu BocIUTaHUs, peajlu3yeMble B pAMKAaX OCBOCHHS JHCIUILIHHBI
B nponecce 0cBOCHMS JAHHOW TUCHHUILIMHBI PEATU3YIOTCs CIEAYIOMIME 3a0a4 BOCIIUTAHUS:

Hcnoab30BaHue BOCIIUTATEIbHO-

BoBieuenne B pas-

HOM ¥ aKTUBHOU
YCTaHOBKH Ha IICHHO-
CTH U30paHHOM crie-
[IUATBHOCTH, OTBET-
CTBEHHOT'O OTHOIIIE-
HUS K podeccro-
HaJIbHOU AESITeNBHO-
ctu, Tpyay (B14)

HanpasJe- Co31anue ycJoBHi, . HOILJIAHOBYI0
ro NOTeHUHAaJIa y4eOHOH AucCu-
HUe/ meJu odecreyuBaOIIUX BHeY4YeOHYI0 J1esi-
IUIMHBI
TeJbHOCTh

IIpodeccuo- - opmupoBanue riny- | Mcnonb3oBanue BocnutareabHoro | 1.Opranuzanus
HaJIbHOE U 0OOKOTr0 TOHUMAaHUS MOTEHIMaa TUCIUILIUH eCcTe- Hay4yHO-
TPYyJA0BO€ COLIMAJIBHOW POJIN CTBEHHOHAy4HOTO U ob1enpodec- | MpakTUYECKUX KOH-
BOCIIMTAHHE npodeccuu, MO3UTUB- | CHOHATBHOTO MOIYJIS JJISL: depeHnuii u BCTped

- (hopMUpPOBaHMSI TO3UTUBHOTO OT-
HOIIECHHS K Mpodeccun HHKeHepa
(KOHCTpYKTOpa, TEXHOJIOTA), IIOHH-
MaHus €€ COLMaIbHON 3HAaUNMOCTH
U pOJIU B OOLLECTBE, CTPEMJIICHHSI
clleZIoBaTh HOpMaMm npodeccro-
HaJIbHOM 3THKH [TOCPEICTBOM KOH-
TEKCTHOTO O0Y4YEHHUS, peIIeHUs
IIPAKTUKO-OPUEHTHUPOBAHHBIX CH-
TyallMOHHBIX 3ajau.

- (hopMupoBaHUs YCTOMUMBOTO UH-
Tepeca K MpodeccuoHanbHOM nes-
TEJIbHOCTH, CIIOCOOHOCTU KpUTHYE-
CKH{, CAMOCTOSITEJIbHO MBICIIUTD,
MIOHUMATh 3HAYUMOCTb IIpoeccun
MOCPENICTBOM OCO3HAHHOTO BBIOOpA
TEMAaTUKU IPOEKTOB, BHIIIOJIHEHUS
MIPOEKTOB C MOCIEAYIONICH my0-
JINYHOMU Npe3eHTAaUEN pe3ybTa-
TOB, B TOM YMCJI¢ 00OCHOBAaHHEM
HX COLMAIIBHOW U MPAKTUYECKON
3HAYUMOCTH;

- (hopMupoOBaHMsI HABBIKOB KO-
MaHJHOU pabOoThI, B TOM YHUCIIE pe-
JIM3alMK Pa3IMYHbIX MPOEKTHBIX
poaielt (Juaep, UCTIONHUTENb, aHa-
JIUTHK U TIP.) TOCPEICTBOM BBINOJI-
HEHUSI COBMECTHBIX TPOEKTOB.

C BEIYIIUMH CIICIIH-
IUCTaMU TIPEITPH-
ATUH TOpOJa U BeTe-
paHamMu aTOMHOM
OTpacyu.

2. Opranu3zanus u
MIPOBE/ICHHE TIPE/I-
METHBIX OJIMMITHA]] U
y4acTue B KOHKYp-
cax npodeccuo-
HaJIBHOTO MacTep-
CTBa.

3.VyacTtue B exe-
TFOJHBIX aKIHIX
CTYJEHUYECKHX
CTPOUTEIIBHBIX OT-

psI0B

CTpyKTypa U cojep:kaHue y4eOHO# AUCIUNINHBI
JucnunnuHa npenojgaeTcs CTyJaeHTaMm B 7-oM cemectpe. O01as Tpy10eMKOCTh AUCIUILITHHBI CO-
CTaBJIsIeT 6 3a4eTHBIX €AUHMUII, 216 ak. 4acos.

KajenapHblii nJ1aH
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a e o o pasjaeiia HbI
3 M = > (popma) 0aJL1
n bl & § 3a
=
= =

e . = = = paszel
b = = ) = &)

) = (=) ]
a [>) %] < [=% =™

== = = Q

1 pa3aesa. OcHoBHBbIe NOHATHSA HUPPOBBLIX CAY

1 | 1 | ®DysxmmomameHascxema | 29 | 2 | 4 | 4 [ 19 |




ugposoit CAY. Jluna-
MHYECKUE XapaKTEPUCTH-
KU JIMHEUHBIX HUMITYJIbC-
HBIX CHCTEM YIIPaBJICHUSI.

1 2 DKCTPanoJsaTop HYJIEBOTO
nopsiaka. CBoiicTBa 1uc-

25 2 4 19
KPETHBIX epelaTOYHbIX
GyHKINH.
1 3 CTpyKTypHBIE TIPE/ICTAB-
IeHUs U(PPOBBIX CHCTEM. | g 9 4 4 19
Y CcTOIUMBOCTD JIMHEHHBIX
U(PPOBBIX CUCTEM.
1 4 bununeitnoe nmpeodpaso- Kl 30 6.
Banue. [IpeoOpasoBanue 25 2 4 19
TacTtuHa.
2 pa3zaes. Mertoabl cuHTe3a M peajaunsanus nuudpossix CAY
2 5 CuHTe3 TMHEHHBIX U ]- 29 9 4 4 19
POBBIX CHCTEMAX.
2 6 MoanbHbBIA METO CUH-
te3a. OneparopHas mpo- 25 2 4 19
nenypa.
2 7 Marpuynas npoueaypa
MOIAJILHOI'O METOA CHUH- 29 2 4 4 19
Te3a.
2 8 Peanm3anus g poBbIx o5 2 4 19 Kin2 30 6.
CAY
Buj npoMeKyTOYHOM aTTecTallnu 216 | 16 | 32/10 | 16/6 | 152 | Dx3ameH 40 6.
K- xomnokBuym
CoaeprxaHue JIEeKIIHOHHOTO Kypca
TeMbl JeKIHH. Beero |  1€0HO- MeToMN-
yeckoe obecneve-
Bonpocsl, oTpadaTbiBaeMble HA JIEKIUH 4acoB HHe
1 2 3
DyHKIMOHAJIbHAS cXeMa HH(PPOBOIl CHCTEMBbI aBTOMATHYECKOI0 2 1-23
ynpasJjenusi. [lonstue nudpoBbIX CUCTEM YHpaBlIEHUS. DJIEMEHTHI
KOMOWHUPOBaHHOM CUCTEMBI YIIPaBJICHUS.
JlnHAMHYeCKHe XAPaKTePUCTHKH JIMHEHHbIX UMIYJbCHBIX CH-
crem ynpasJjenus (JIMC). [Tonstue pa3sHocTHBIX ypaBHeHHH. [lo-
Jy4YeHHE Pa3HOCTHBIX YPAaBHEHUH uepe3 MepexoJHble (DYHKIUH.
[TpuOam>keHHbIN crnocol NOayYeHHs] pa3HOCTHBIX YPAaBHEHHH.
IKCTPANOJSTOP HYJIEBOro nopsiaka. OyHKIUOHATBHAS CXEeMa JKC- 2 1-23
TpaIoysATOpa HYJIEBOTO MOpsaKa. AHaIUTHYECKas Mojelb (OopMU-
pyromero ¢punsTpa. BeiBoa nepegarounoit GpyHkuuu (Gopmupyroie-
ro ¢uisTpa. CTpyKTypHas cxema HKCTPANosATOpa HYJIEBOTO MOPsi/-
Ka.
Merton z-npeoGpa3zoBaHust
CBoiicTBa JMCKPETHBIX NepenaTouyHbix (QyHKuui. CBoiicTBa nuc-
KpeTHBIX mepenatoyHbix GyHkuuid. Koadunuent ycunenus cratu-
yeckoro o0nekTa. Ilepexon oT mepenaToyHoil (GyHKIMU K Pa3sHOCT-
HOMY ypaBHeHU10. OOpaTHOoe Z-ipeoOpa3oBaHHUe.
CTpyKTypHble npeacTaBjieHus nudposbix cucrem. [Ipasuna npe- 2 1-23

00pa3oBaHUs CTPYKTYPHBIX CXEM IMHEHHBIX IUCKPETHBIX CHCTEM.
[TocnenoBarenbHOE COETUHEHHE ABYX AUCKPETHBIX 3BeHBEB. [lo-
CJIeIOBATENIbHOE COEJAMHEHUE IBYX HENPEPBHIBHBIX 3BEHBEB paszfe-
JIEHHBIX JKCTPANoJIATOpaMu HyJieBoro mopsiaka. [locienoBarenpHoe




COCAMHCHUC NBYX HCIPCPBIBHBIX 3BCHLCB.

YCTONYMBOCTE JIMHEWHBIX HHQPPOBBIX cucteM. OOImee yciaoBue
ycroifunBocTd. ['eomerpuueckass MHTEpIIpeTanysi OOLIero ycIOBUs
ycronuuBoctr. Kputepuu: [lypa, [Ilyp-Kona.

buinneiinoe npeodpa3zoBanue. IIponenypa ucnonab3oBanus Ouiu- 2 1-23
HelHoro npeoOpa3oBanus. Teopema Kortenpaukosa-l1llenHoHa.
[TpeoOpazoBanue Tactuna. Ilopsimox mpoBeneHHs nMpeoOpazoBaHHUN
TacTtuHa.
CuHTe3 JUHEeHBIX HM(PPOBBIX cUcTeMAaX. 3a/1aya CHHTe3a. YIIpaB- 2 1-23
JSIEMOCTh JIMHEWHBIX UMITYJICHBIX CHCTEM. YIIPaBIseMOCTb MHOIO-
KaHAJIBHOTO 0OBbekTa. HabmogaeMocTh TMHEWHBIX UMITYJIBCHBIX CH-
creM. Habmro1aeMoCTh MHOTOKaHAJIBHOI'O O0BEKTA.
MopaanbHblii MeToa cuHTe3a. OnepaTopHas npoueaypa. Acratu- 2 1-23
yeckas mnpoueaypa. Crarudeckas IpouLeaypa MOAAIbHOIO METOAA
CHHTEe3a. MaTpuyHas mporeaypa MoAaJIbHOI0 METO/1a CHHTE3A.
MarpuyHasi npoueaypa MoJajdbHOI0 MeToda cHHTe3a. Peanmsa- 2 1-23
LUl CTATUKU B MHOTOKaHalbHOU cucteMe. CHHTE3 OJJHOKaHaJIbHbIX
ACTaTUYECKUX CUCTEM C MCIIOJIb30BAaHHEM MAaTPUYHOM MPOIIETyPHI.
Peasmzauusa nugposeix CAY. [JIK u cpeasl ux nporpaMMupoBa- 2 1-23
Hus. YcrpoiicTBa BBoAa-BeiBoja. iHTepdetichl. SCADA-cucTembr
IlepeyeHb NPAKTHYECKUX 3AHATHH
Y4eOHO- MeTO-
Tema npakTnyeckoro 3ansitus. Bonpocsl, oTpada- Bceero
ThIBaeMble HA MPAKTHYECKOM 3aHATHH yacop | ' eCKOe 0bec-
neyeHue
1 2 3
Pacuyer nepenaroyHbix pyHKUMI 3JIeMEHTOB HM(PPOBBIX CHCTEM. 4 1-23
W3yuenue nopsaka pacueTa nepeaaTouHblX GYHKIUN 3JIEMEHTOB
UG POBBIX CUCTEM aBTOMAaTHYECKOTO YIIPABJICHUSI.
AHaJIN3 yCTOHYMBOCTH HU(POBBIX CHCTEM AaBTOMATHYECKOT0 4 24
peryJupoBaHusi. l3ydeHne KpuTepueB yCTOMUYMBOCTH, UCIOIB3Ye-
MBIX JUISl UCCIIEZI0BaHUS IM(POBBIX CHCTEM aBTOMATHYECKOTO
yIIpaBJICHUSI.
Pacuer nmokaszareJieil kadecrBa nugposbix cucreM. [lopsnok 4 1-23
pacuera nokaszaTelsiell KadyecTBa HU(PPOBBIX CUCTEM aBTOMATUYECKO-
ro ynpasieHHus. MeTobl yaydieHus oKa3zaTelieil kKauecTsa.
CuHTe3 JINHEeHBIX HMITYJILCHBIX CHCTEM MOJAaJIbHBIM METO/I0M. 4 1-23
N3yuenue nopsaka cuHTe3a LU(POBBIX CHCTEM aBTOMATUYECKOTIO
yIIpaBJICHUS] MOAEITHHBIM METOJIOM C MCIIOJIb30BaHUEM MaTeMaTH4ie-
CKUX PEIaKTOPOB.
ITepedyens 1a00paTOpHBIX padoT
YueOHo-
. Bceero
Tema s1abopaTopHoOii paGoThI. MeTOANYeCKoe
4acoB
ob0ecrieyeHune
1 2 3
N3ydyenne xommnoHeHTOB jabopaTopHoro crenaa. M3yuenume ITJIK 4 1-23
110-220.30. M3yuyenue nanenu onepatopa rpaduueckoi CII 304-b.
W3zyuenmne momyist BBoa-Beioga MB 110-220
ABTOMaTHUYECKOE PETYIMPOBAHUE TEMIIEPATYPHI BOJIBI 4 1-23
ABTOMaTHUYECKOE PEryJIHMpOBaHUE YPOBHS BOJBI B Pe3EpBYyape 4 1-23
ABTOMaTHYECKOE PETYIMPOBAHNE JaBIICHHUS BOJIBI B pe3epByape 4 1-23
ABTOMaTHYECKOE PEryJIMpOBaHUE pacxoia BObI, MOCTYMAOIEH B 4 1-23
pesepByap
N3yuenne koMmoHeHTOB jabopaTopHoro creHnaa. Perymstop TPM 4 1-23




151 u nporpamma Konduryparop

UccnenoBanue CAP Temneparypsl neun Ha 0a3e perymisTopa cepuu 4 1-23
TPMI151.
[Tporpammuoe ynpaBnenne CAP temriepaTypbl neyn. 4 1-23

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI CTYACHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOI0 N3y4yeHus (3a1a-
HHUA)

Bcero
JacoB

Y4uebHO- MeTO-
au4IecKoe odec-
neyeHue

1

2

3

KomOuHMpoBaHHOE U MOC/Ie10BATEIbHOE YIIPABJIEHHE.

OCHOBBI TCOpHUHN MNCPCKITOYATCIILHBIX CXCM. HOpSII[OK COCAUHCHUA
9JIEMEHTOB B (DYHKIMOHAJIBHBIX CXEMaX CHCTEM aBTOMAaTHYECKOTO
YIIPaBICHHUSL.

12

1-23

AHAINTHYECKHE METOIbl MOCTPOEHHSI PeryJsiTopoB HuGPOBHIX
CHCTEM JIJIs 00beKTOB U BHEIIHUX BO3/IEHCTBUII ¢ M3MEePUMbBIMH
COCTOSTHUSIMH.

OcobeHHOCTH 3aJjaHusl MATPUIl OIMMCAHUS STAJIOHHOW MOJEIH IS
JMCKPETHBIX CUCTEeM. VcIonib30BaHHE CTAaHIAPTHBIX OJMHOMOB IS
3aJJaHMsI JKeIaeMbIX KOpHeH (K03 pHUIMeHTOB XapaKTepuCTHIECKOTO
MOJIMHOMA), 00CCIIeYHBAIOIINX TPeOyeMbIe MOKa3aTed KayecTBa B
3aMKHYTBIX CUCTCMAX.

12

1-23

AHaINTHYeCKHe MeTOAbl MOCTPOCHHSI PeryJsiropoB HUuGpPOBLIX
cUCTeM 1Jisl 00bEeKTOB M BHELIHUX BO3/1eHCTBHIl C OTpaAaHMYeHMS-
MM HA H3MepsieMble NepeMeHHbIe.

Y CTpoHCTBO OLIEHKM IOJHONW Pa3MEPHOCTH U CIIOCOOBI IPOEKTHPOBA-
Hus. [IpoekTupoBaHHe TUHAMUYECKOTO PETYNATOpa C yCTPOMCTBOM
OLECHKH TOJHOW Pa3MEPHOCTH.

12

1-23

CucreMbl IPOCTPAHCTBEHHOIO CJIEKECHUS.
Mogenu cucteM MPOCTPAHCTBEHHOTO ciexkeHus. CUHTE3 JIMHEHMHBIX
PETYISATOPOB JIJIsl CHCTEMBI TPOCTPAHCTBEHHOTO CIIEKEHUS.

12

1-23

MaremaTuyeckue Mo/1eJii JUCKPETHBIX 00beKTOB M INCKPETHBIX
NMPOLECCOB BHELIHUX BO3/1CHCTBHIA.

@®opMbl 3aJ1aHUsT  YPaBHEHHUM JBH)KEHUS JUCKPETHOTO 0OBEKTa (CH-
CTEMBbI) B BUJIE Pa3HOCTHBIX YpaBHEHUH.

12

1-23

YcroiunBocTh HM(PPOBBIX (AUCKPETHBIX) CHCTEM.

Meron JIsnyHoBa [u1s aHaIM3a CBOKMCTBA YCTOMUYMBOCTU JIUCKPETHBIX
cucrteM. YpaBHeHus JIsmmyHOBa 11 aHAIM3a CBOMCTBA YCTOMYMBOCTH
JIMHEUHBIX JUCKPETHBIX  CUCTEM. YpaBHEHHMS JIAMyHOBa Kak KpUTeE-
pHUH PACIIONOKEHUS KOPHEW 3aMKHYTOW CHCTEMBI B ONMPEIAEIEHHBIX
00JacTAX KOMIUIEKCHOM MI0CKOCTH BHYTPH (BHE) AMHUYHOTO Kpyra
C IIEHTPOM B Hayaje KOOPJMHAT.

12

1-23

ApXHMTEKTypa aBTOMAaTU3UPOBAHHOM CHCTEMbI

[Ipocreitmmii Bapuant ACY TII ¢ ogHUM KOMIBIOTEPOM M OJHUM
YCTPOMCTBOM BBOAA U BhIBojAA. TpeboBanus k apxurekrype ACY.
Pacnipenenennpie cuctembl aBTOMaTU3alul. MHOrOypoBHEBas ap-
XUTEKTypa

12

1-23

IIpombinieHHBbIE ceTH U UHTePdeichl

OOue cBefeHUss O MPOMBIIICHHBIX ceTsax. Moaens OSI. MuTep-
deiicer RS-485, RS-422 u RS-232. UnTepdeiic "roxoBas meris".
HART-nporoxon. CAN.

12

1-23

KonTpoJsuiepsl 1J51 cUCTEM aBTOMATU3ALMH
[Iporpammupyembie JIoruueckue KoHTposuiepsl. KommnbeioTep B cH-
CTeMax aBTOMAaTH3alllK. Y CTPOKCTBA BBOIa-BhIBOJA

12

1-23

Oo0mme ceenenusi o nporpammuposanuu IJVIK

12

1-23




Crpykrypa u coctaB [1IJIK. Unrerpanus I[1JIK B ACYTIIL. Texnomno-
russ OPC.  OcHoBHble mnpuHOMNB cTangapra MOK 61131-3.
SCADA-nakeTsI

Komnuexke CoDeSys 16 1-23
Komnonentsl opranuzauuu nporpamm (POU). Tunsl nannbix. Ile-
pemennbie. CTpykTypa nporpammuoro ooecrieuenus [TJIK.

SA3piku MOK 61131-3 16 1-23
Huarpammbl SFC. Cnucox uncrpykiuii L. CTpyKTypupOBaHHBII

tekcT ST. Peneiinbie nuarpammsl LD. @yHKMOHaNBHBIE TUArpam-
mbl FBD.

PacueTrHo-rpaduyeckasi pabora He IpeIyCMOTPEHA Y4eOHBIM IIJIAHOM

KypcoBas pa6ora

KypcoBast pabora Ha TeMbl «AHAIIM3 U CUHTE3 MU(PPOBOI CHCTEMBI aBTOMATHUYECKOTO YIIpaBIie-
HUS» BBINONHSIETCA B 7 cemecTpe. OCHOBHOM 11€JIbIO BBIIIOJHEHUS! KYpCOBOIl paOOThI ABISETCS 3aKperie-
HHUC Ha INPAKTUKC 3HaHI/If/'I, MOJIYYCHHBIX CTYACHTOM IPU U3YUCHUHN JUCHUIIIIMHBI, pa3BUTHUC HABBIKOB CUH-
Te3a HU(POBBIX CHCTEM aBTOMATUYECKOTO YIPABJICHUS HAa KOHKPETHBIX MPUMEpPAx M 3ajJayax, MpoBese-
HHUE pacyeTa XapakKTePUCTHUK CUCTEM U KOPPEKTUPYIOIIETO YCTPOMCTRA.

B npouiecce BbIOMHEHUS! KYPCOBOIl pabOThI CTYAESHT J0JKEH MPOJEMOHCTPUPOBATH CIIOCOOHOCTD
CaMOCTOATCIIbHO BBIINIOJIHATE THIIOBBIC 3aJa4W aHa/lM3a U CHUHTE3a CUCTCM YIIPABJICHUA, IPUMCHATL pa3-
JTUYHBIC KPUTEPUH YCTOMYMBOCTU CUCTEM, OMPEIEIATh MOKA3aTeU KaueCcTBa YIIPaBICHUS.

BapuanTtsl TeM KypcoBoi paboThI

1. [Iu¢posast cuctema aBTOMaTHYECKOTO PETYJIMPOBAHUSI TEMIIEPATYPHI B IOMEIICHUH.

2. Hudposas cucrema aBTOMaTUYECKOTO PETYIUPOBAHMS TEMIIEPATYPHI B MIEUH.

3. Lludposas cucremMa aBTOMAaTUYECKOTO PETYIHMPOBAHUS YTIOBOH CKOPOCTH JIEKTPONPHUBOA T10-
CTOSIHHOT'O TOKa.

4. lludposas cucreMa aTeMaTUYECKOr0 PEryJIUpOBaHUsl TEMIIEPATyphl TEIJIOHOCUTENS 3€pHOCY-
LIWJIKU.

5. ludposas cuctema aBTOMaTUYECKOTO PETYJIMPOBAHUS YACTOTHl CHHXPOHHOI'O F'eHepaTopa.

6. [ludposas cuctema aBTOMaTHYECKOTO PETYIUPOBAHMS TEMIIEPATYPhI BO3AyXa B TEIUIHIIC.

7. Lludpposas cuctemMa aBTOMaTHUECKOIO PEryJIUPOBaHUS TEMIEpaTyphl BO3/lyXa, MOJaBaeMOro B
3€pHOCYILIHUIIKY.

8. Lludposas cuctema aBTOMaTHUECKOIO PETYIUPOBAHUS TEMIIEPATYPHI B aTMOC(HEPE TEIUIUIIBI.

9. lludponas cucremMa aBTOMaTUYECKOT'O PETYIMPOBAHUS JIaBJICHUS B PECUBEDE.

10. Lludposas cucrema aBTOMaTHUECKOTO PETYIUPOBAHUS YIIIOBOM CKOPOCTH THIPOTYPOUHBI.

11. Ludposas cucrema aBTOMaTHUECKOTO PETyIUPOBAHUS TTTyOUHBI BCTIAIITKH.

12. Iudposas cucreMa aBTOMaTHYECKOIO PETYJIMPOBAHUS TEMIEpaTyphl B KaMmepe AJisi UHKyOa-
LU SAULL.

13. ILludposas cucrema aBTOMaTHUECKOI0 yIIPaBICHUS 3arpy3KU 3€pPHOAPOOHIIKH.

14. Hudposas cucteMa aBTOMaTHYECKOTO PEryJIupoOBaHMsl ypOBHS B Oake.

15. lludposas cucreMa aBTOMaTUYECKOTO PEryJIUPOBAHUS pacxoja B TpyOOIpoOBOIE.

[1naH BIMOJIHEHUS! KYpCOBOM pabOTHI.

Henensa Bremonnennas pabora
1 Texandeckoe 3aaHue Ha KypPCOBYIO paboTy.
2 Onucanne muPpPOBON CUCTEMBI ABTOMATHYECKOTO yIPABICHUS ... (YKa3bIBAETCS

HAauMEHOBAHME CUCTEMBI COTVIACHO MOJIYYEHHOMY BapuaHTy). B 3Tol rnase onuceiBa-
eTcsl mpuHIMnMagbHas cxema BeiianHon [L{CAY, Ha ocHOBaHUM 4yero pa3padbaThiBaeTCst
¢ynkunonanbHas cxema [ICAY.

3-5 Pa3zpabotka ctpyktypHOil cxembl umnyiabcHo CAP. Onpenenenue mepruoaa KBaHTO-
BaHus. Pacuer nMnysnbCcHON nepenaToyHol (YHKIMH Pa3OMKHYTOH M 3aMKHYTOW CH-
ctembl. B rimaBe ocymectsisieTcs: pazpadoTka cTpykrypHoit cxemsl LICAY, mpoBoauT-
csl BBIOOp Mepuosa KBaHToBaHUs UMMynbcHOW CAP, paccuuThIBaloTCs epeaaTouHble
GYHKIIUM CUCTEMBI B Z-(hopMe.




Ananus ycroituuBoctu LICAY. B nanHoii rnaBe gaercs onpeneneHue yCTOMUUBOCTH U
pacyeT U3BECTHBIMU KPUTCPHUSIMU.

7 Ananu3z kayectBa cucteMbl LICAY. Onpenensitorcst mpsiMble TOKa3aTeNd Ka4ecTBa 1Mo
NEePEeX0AHOMY MPOLIECCY U KOCBEHHBIE TTOKA3aTEINH.
8,9 Cunres LICAY c 3agaHHBIMH ITOKa3aTeISIMU.
10,11 Pacuer xoppextupyromero ycrpoiictBa LICAY, ero Texuuueckas peajinsanus B BUJE
IPOrPaMMBI.
Ananus ckoppektupoBanHoil LICAY. IIpoBoauTcs ucciieoBanie CKOPpEKTUPOBAHHON
12,13 CHCTEMBI C MCITOJIL30BAaHUEM CPeIbl MOAEIpoBaHus Simintech wim MaremMaTndeckoro
pelakropa.
14 3akirounTenbHas 4acTh KypCOBOMl paOOThI NPECTAaBISAETCS BBIBOAAMH, KOTOpPHIE B
C)KaTOM BHUJIE OTPAXKAIOT COAECP)KaHUE BCel pabOTHI.
15 OdopmieHne NOSICHUTEIBHON 3aMMCKU U TpauiecKoi yacTu
16 3ammra KypcoBoil paboThl
[Ikanel orieHUBaHUs KypCcOBOM pabOThI
Banbl Ouenka TpebdoBanus Kk 3HAHUAM
(peiitunrosoii | KypcoBoii pa6o-
OIICHKH) ThI
(cranmapTHas)
90-100 COMIUYHON OreHKa «OTJIIMYHOY BBICTABIISICTCS CTYIEHTY, €CIIH OH TIy0o-
KO U MPOYHO YCBOWJI MOPSAIOK pacuera XapaKTePUCTHK LU-
POBBIX CHCTEM aBTOMATHYECKOTO YIPABICHUS, BBIIOJHUII
MPEe3eHTAINI0, B KOTOPOl MOKa3asl TIyOOKHe U MPOYHbIE 3HAa-
HUSl PAaCCUMTAHHBIX XapakTepucTHK CAY, TOSCHUTEIBHYIO
3alHUCKY KYpCOBOW pa0OTHI BBIMOJHUI B COOTBETCTBHH C
ECK], ucuepnsiBarole, mociaea0BaTeaIbHO, Y€TKO U JIOTHYe-
CKU CTPOMHO M3JIaraet MopsSAO0K pacyeTa, yMeeT TeCHO yBS3bl-
BaTh TEOPHUIO C MPAKTUKOH, CBOOOIHO CIPABISETCS C IMOCTAB-
JICHHOU 3a/iayeil, BOmpocaMu MpH 3alUuTe KypCcOBOM paboTHI,
MIpUYEM HE 3aTPYIHSAETCS C OTBETOM IIPH BHIOM3MCHCHHH 3a-
JaHW#, UCIONB3YeT B OTBETE MaTepuan MOHOTpadUyecKoi
JUTEPATYPBI, TPABIIILHO 0OOCHOBBIBACT MIPHHSIITOE PEIICHHE
70-89 «xXopouioy OneHka «XOpOLIO» BBICTABISETCS CTYIEHTY, €CIM OH IIpa-
BuibHO mpoBen pacuer L{CAY, BbIMONHMI npe3eHTanuio, B
KOTOpOW TMOKa3an 3HaHHs MaTepuala, TpPaMOTHO U TO CyIe-
CTBY HM3JIaraeT ero, MOSCHUTEIBHYIO 3aIMCKy KypCOBOM pabo-
Tl BeIMOTHWI B cooTBeTcTBUM ¢ ECKJI, He momyckan cyie-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOCHI, MPABHILHO
MPUMEHSIET TeOPETUYECKHE TMOJOXKEHUS MPU PElICHUU TpaK-
TUYECKUX BOIIPOCOB U 3ajad, BJaJIeeT HEOOXOUMBIMUA HAaBbI-
KaM{ U IpUEeMaMH UX BBITIOJTHEHHS
60-69 «y0081€me0- OreHKa «yJIOBJICTBOPUTEIHLHOY» BBICTABISIETCS CTYACHTY, €CIIN
pumenvHo» oH nposen pacueT LICAY B COOTBETCTBUH C TEOPETUYECKUMU
3HAHWSMH, BBITIOJTHHI TIPE3CHTAIMIO, B KOTOPOH MOKa3al yI0-
BIICTBOPUTENIbHBIE 3HAHUS PACCUMTAHHBIX XapaKTEPUCTHUK
LCAY; MoxeT ompeaenuTh MOKa3aTeld KayecTBa CHCTEMBI.
[Tpu >TOM He YCBOWII BCEX JETaleid, TOMyCKaeT HETOYHOCTH,
HEJ0CTATOYHO TPaBWIbHBIC (OPMYITUPOBKH, HAPYIICHUS JIO-
TUYECKON TTOCTIEIOBATENIHLHOCTH B M3JI0KEHUH MaTepuara.
MmeHee 60 «Heyoose- OrneHKa «HEYIOBJICTBOPUTEIHFHO» BBICTABISIETCS CTYACHTY,
MBOPUMENLHO» KOTOPBI TPEJCTaBUJI HEBEPHBIE pACUYeThl XapaKTEPUCTUK

LHCAY, He 3HaeT mopska OMpeeieHusl MoKa3aTene Kaue-
ctBa LICAY; He MoxeT oxapakrepu3oBaThb 31eMeHTHl CAY;
He BIajzieeT MeToaukoi pacyera CAY.




Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

[Tpu peanu3armu yaeOHOTO Marepuaia Kypca HCIONB3YIOTCS pa3inyHble 00pa30BaTelbHbIC TEX-
HOJIOTHH, CITOCOOCTBYIOIUE CO3JaHHIO aTMOC(Epbl CBOOOIHONH W TBOPYECKOH JMCKYCCHU KaK MEXIY
MperoIaBaTesieM M CTYICHTaMHM, TaK U B CTyJCHUECKOU rpyrmiie. Llenbio mpu 3ToM siBIisieTcst BBIpaOOTKA y
CTY/ICHTOB HAaBBIKOB M KOMIICTCHIIM, IMO3BOJSIOIIMX CAMOCTOSTEILHO BECTH HCCIEIOBATCIBCKYIO U
HAYYHO-TIEJJAarOTUIECKYIO padoTy.

AynUTOpHBIE 3aHATUS IPOBOAATCA B BUJIE JEKUUH ¢ ucnoabs3oBanueM 11K n koMmnerorepHoro npo-
eKTOpa, MPAKTUYECKUX 3aHATHH, ¢ ucroyib3oBaHueM [IK mpu mpoBeaeHWN pacyeToB M MOJICIHPOBAHUM,
nmabopaTopHBIX paboT Ha yuyeOHOM 1abopaTopHOM creHae. CaMocTosTeNbHas paboTa CTYIEHTOB MPOBO-
IMTCSL TIOJT PYKOBOJICTBOM IpEIOIaBaTelieii, ¢ OKa3aHWeM KOHCYJbTAIlMK U MMOMOIIX MPH MOATOTOBKE K
HU3YUCHUIO JOIMOJIHUTCIILHOIO MaTCpualia, BbIIIOJHCHUU JOMAIIIHUX 3a[[aHPIﬁ u KprOBOﬁ pHGOTC.

DoH/ OLIEHOYHBIX CPeACTB
@DOHJT OIIECHOYHBIX CPEJCTB M0 AUCIHUILTUHE 00eCIIeYMBAET IPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3yJIBTaTOB O0y4YeHUs (KOMIIETEHIIUI U UX WHIMKATOPOB) MOCPEACTBOM MEPONPUITHN TEKYIIETO, pyOek-
HOT'O U IPOMEKYTOUYHOTO KOHTPOJIS 10 AUCLUIUIMHE.
CBs3b MEXIy GOPMUPYEMBIMH KOMIIETCHIIUSIMH ¥ ()OPMaMU KOHTPOJISL UX OCBOCHUS TPEJCTABIIC-
Ha B ClIeyronien Tabmuie:
HaumenoBanue KoHTpO-

Ko u HauMeHOBaHME HHIUKATOPA HaunmenoBanue
Ne i/ upyembIX paznenos (Te- .
Mb1) JOCTHKEHUS] KOMITETEHITU I OLICHOYHOT'O CPEJICTBA
Bxo/1HO#1 KOHTPOJIB
. Bompocsl BXogHOTO KOH-
1 BxonHO# KOHTPOJIb

TpoJis (MMCHMEHHO)
ATTecTanus pa3aeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 OcHoBHBIC TTOHATHS TTU(D- [IpakTrueckas padorta 1
poBeix CAY 3-OIlK-1, Y-OIIK-1, B-OIIK-1, [IpakTuueckas pabora 2
3-0OI1K-2, Y-OIIK-2, B-OIIK-2, JlaboparopHuas pabdoTta 1
3-OI1K-3, YV-OIIK-3, B-OIIK-3, JlaGopaTtopHas pabota 2
3-0OI1K-4, Y-OIIK-4, B-OIIK-4, JlabopaTtopHas pabora 3
3-OIlK-11, V-OIIK-11, B-OIIK-11 | JlaboparopHas paboTa 4
3-11K-3, V-IIK-3, B-TIK-3 JlaboparopHuas pabota 5
Komnoksuym 1 (nmucemen-
HO)
3 MeTo/p1 CHHTE32a U peau- [IpakTuyeckas padora 3

3-OIK-1, Y-OIIK-1, B-OITK-1,
3-0I1K-2, V-OTIK-2, B-OIK-2,
3-0OI1K-3, Y-OIIK-3, B-OIIK-3,
3-OI1K-4, V-OTIK-4, B-OITK-4,
3-OIK-11, V-OITK-11, B-OITK-11
3-1IK-3, V-TIK-3, B-TIK-3

3auus uudpossix CAY [IpakTuueckas pabora 4
JlaGopartopHas paboTa 6
JlabopaTtopHnast pabota 7
JlaGopatopHas pabota 8
JlabopaTtopHast pabota 9

KonnokBuym 2 (nmucemeH-

HO)
IIpomexyTouHas aTTecTanus
4 DK3amMeH 3-OIlK-1, YV-OIIK-1, B-OIIK-1, Bomnpocsl k 3x3ameny
3-0OI1K-2, Y-OIIK-2, B-OIIK-2, (MMCHMEHHO)

3-OI1K-3, V-OTIIK-3, B-OIK-3,
3-OI1K-4, V-OTIK-4, B-OITK-4,
3-OIIK-11, Y-OIIK-11, B-OIK-11,
3-TTK-3, Y-TIK-3, B-TTK-3

OreHOYHBIE Cpe/ICTBA AJIsi BXOJIHOI'O KOHTPOJIS MPEACTABISAIOT COOOH BOIIPOCHI, KOTOPbIE 331at0T-
Csl CTy/IGHTaM B TUCbMEHHOU (hopme.

B kayecTBe OLICHOYHOIO CPEACTBA TEKYIIETO KOHTPOJIS HCIIOJIb3YIOTCS BBIIIOJIHEHUE IPAKTUYE-
CKHX U JaOOPAaTOPHBIX 3aJJaHUM U YCTHBIN OMPOC MO pe3ybTaTaM UX BHIITOJTHEHUS.

B kauecTBe OLIEHOUHOr'O CPEACTBA ATTECTALIMM PA3/IE€I0B UCIIOJIB3YIOTCSA TECTHI 1, 2 COOTBETCTBEH-
HO, a JUUIsl IPOMEKYTOYHOM aTTECTAllUU MPETYyCMOTPEHBI TEOPETUYECKHUE BOIIPOCHI.



ITo ntoram O6y‘-I€HI/ISI OpOBOAUTCA 5K3aMCH B TIMCbMCHHOM BU/IC.

Bonpochl BXOJHOI0 KOHTPOJIsI
1. YacToTHBIC TMHAMHYECKHE XapakTepucTHKU (mepemarodyHas Gynkmusa, AUX, OUX, ADX, norapud-
MHYECKHE XapaKTEPUCTUKN) U CLIOCOOBI X OCTPOCHHUS.
2. BpemenHble JMHAMHYECKHUE XapAaKTEPUCTUKHU U CIIOCOOBI UX ITOCTPOCHHUS.
3. TunoBsie 3BeHbst CAY: ux nepegarounsie pynkuuu u JIAUX.
4. TlonyueHue nepeaaTouyHol GyHKIIUA PA3OMKHYTON M 3aMKHYTOH CUCTEMBI.
5. IlonsiTue ycroiuuBOoCTU. Y cTONYMBOCTD 1O JIsimyHOBY. 3amachl yCTOMUMBOCTH.

Bonpocs! kotokBuyma 1

[TonaTne undpoBbIX CHCTEM YIPABICHHUS.
IloHsATHE PA3HOCTHBIX YPABHEHUM.
[TosmyyeHue pa3HOCTHBIX YpaBHEHUI uepe3 nepexoaHble (PyHKIUH.
@DyHKIMOHAIbHAS CXEMa dKCTPAIOJIATOpa HYJIEBOTO MOPsIIKa.
Ilepexon oT nepenaToyHoi GyHKIMM K pa3HOCTHOMY YPaBHEHHUIO.
[Ipsimoe u oOpatHoe Z-nipeodpazoBaHue.
IIpaBuna nmpeobpa3zoBaHUsl CTPYKTYPHBIX CX€M JIMHEHHBIX AUCKPETHBIX CUCTEM.
Obuee ycnosue ycroitunoctu. Kpurepuu: llypa, Lllyp-Kona.
bununelinoe npeoOpa3oBaHue.

10 [IpeoOpazoBanue TactuHa.
CTyneHT Ha KOJUIOKBUYME JaeT oTBeThl Ha 10 BOIPOCOB W3 MPUBEJCHHOIO BBIIIE MEPEUHs. 3a Kaxbli
IIpaBWIbHBIN O0TBeT Hauucisiercs 0,5 6amioB. MakcuManbHO 32 KOJUIOKBUYM - 5 0ajlioB.

CoNO~wWNE

IHIkana onennBanus pasjgeia 1

Tekymuii KOHTPOJIb YCIIEBAeMOCTH ATTecTanus pasaesa MakcnMajabHBINH / MUHH-
MAaJIbLHBIN 0aJ1J1 1JI9 aTTecTa-
MU pa3jaena

[IpakTuueckas padora 1 - 5 6annos KonnokBuym 1 - 5 0. 30 Gamos /
[IpakTrueckas padota 2 — 5 6aioB 18 GaymoB
Jlabopartopnast pabora 1 — 3 Ganna
JlaGopatopHnas pabora 2 — 3 Gana
Jlaboparopnast pabora 3 — 3 6anna
JlaGopatopHnas pabora 4 — 3 Gana
Jlabopartopnast pabora 5 — 3 Ganna

Bonpocs! kos10KkBHYMa 2
VYpaBisgeMocTb U Ha0J101a€MOCTb JTMHEHHBIX UMITYJIbCHBIX CUCTEM.
Crpykrypa u coctas [1JIK.
OcHoBHbIe puHIHIEI cTanaapra MOK 61131-3.
Kommnexke CoDeSys. KomnonenTs! opranuzanuu nporpamm (POU).
SAzpikn MOK 61131-3
Huarpammsr SFC.
Crnucoxk unctpykuuit IL.
CrpykrypupoBaHHbIii TEKCT ST.
Penelinbie nuarpammer LD.
10 OyHKMoHanbHbIe quarpammsl FBD.

CoNR~ LN E

CTyzIeHT Ha KOJJIOKBUYME JTaeT OTBETHI Ha 10 BOIPOCOB M3 NMPHUBEACHHOTO BBIIIE NEPEYHS. 3a KaKIbIN
MpaBWIbHBIN O0TBeT Hauucsiercs 0,5 6amioB. MakcuManbHO 32 KOJUIOKBUYM - 5 0ajlioB.

IIkana ouennBanus pasuesia 2

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH ATTecTauus pasaesa MaxkcumajibHblii / MUHU-
MaJIbHBIN 0aJ11 I aTTecTa-
UM pa3jesa

[TpakTuyeckas padora 3 - 4 6anna Komnoksuym 2 - 5 6. 30 Ganos /
[TpakTrueckas padota 4 — 5 GaioB 18 GaymoB




JlaGopatopHnas pabora 6 — 4 Ganna
Jlaboparopnast pabora 7 — 4 Ganna
JlaGopatopHnas pabora 8 — 4 Ganna
Jlabopartopnast pabora 9 — 4 Ganna

Teoperuueckue BONPOCHl HA IK3aMeH
@OyHKIMOHANBHASA cXeMa LHU(POBOM CUCTEMbI aBTOMAaTHYECKOT'O YIIPaBJIECHUS.
OcHOBHBIE TOHATHS HU(POBBIX CUCTEM YIIPABJICHUSI.
OneMeHTbl KOMOMHUPOBAHHOW CUCTEMBI YIIPABIICHHUS.
JluHaMy4YeCcKHre XapaKTePUCTUKU JTUHEHHBIX UMITYJILCHBIX cucTeM ynpaienus (JINC).
IIoHsATHE PA3HOCTHBIX YPABHEHUM.
ITomy4yeHue pa3HOCTHBIX YpaBHEHUI uepe3 nepexoaHble (QyHKIHH.
[TpubnuxeHHbli cocol MOTy4eHUs! pa3HOCTHBIX YpaBHEHUIA.
DKCTparoATop HyJeBoro nopsaka. @yHKIMOHANIbHAS CXeMa SKCTPAIIOIATOPA HYJIEBOIO OPSIIKA.
AmnanuTtHueckas Moaeiab popMUpYIOIETo GUIbTpA.
0. BeiBox nmepempatouHoit GyHKIMK HOpMUPYIOMIETO PUIBTPA.
1. CrpykrypHas cxema 3KCTpamnoJsiTopa HyJIeBOro Mopsiika.
12. CgoiicTBa TUCKPETHBIX MEPEIaTOUYHBIX (YHKIUI.
13. KoadduuueHT ycuneHus CTaTu4eckoro 00beKra.
14. Tlepexox oT mepenaToyHo QyHKIMM K pa3HOCTHOMY YpaBHEHHIO.
15. OGparHoe Z-mipeoOpa3oBaHue.
16. IIpaBuina nmpeoOpa3oBaHus CTPYKTYPHBIX CXEM JIMHEHHBIX TUCKPETHBIX CUCTEM.
17. TlocnenoBaTenbHOE COSTMHEHUE IBYX TUCKPETHBIX 3BEHBECB.
18. IlocnenoBarenbHOE COEAMHEHUE ABYX HENPEPBIBHBIX 3BEHbEB, Pa3eICHHBIX SKCTPAIOIATOPAMU HY-
JIEBOT'O TIOPSIZIKA.
19. IlocnenoBarenbHOE COETMHEHNE IBYX HENPEPHIBHBIX 3BEHHEB.
20. YcTOHYMBOCTH TMHEHHBIX U(POBBIX crcTeM. O0Iee yCIoBHE YCTOMUYUBOCTH.
21. T'eomerpuueckas MHTEpIIpEeTalUs OOIIEro YCIOBHs YCTOHUMBOCTH.
22. Kpurepunu: lllypa, Lllyp-Kona.
23. bununeiinoe npeoOpasosanue. [Iponenypa ucronb30BaHus OMIMHEHHOTO IPeoOpa3oBaHMUs.
24. Teopema KotenpHukoBa-llleHHOHA.
25. IIpeobpazoBanue Tactuna. Ilopsnok nposeneHus npeodpasoanuii TacTuHa.
26. CuHTe3 TMHEHHBIX UPPOBBIX CUCTEMaX. 3aaua CHHTE3a.
27. Kputepuu s¢pdpextuBHocTH 1udpoBbix CAY
28. YmpaBisieMOCTh JHHEHHBIX HMITYJIbCHBIX CHCTEM.
29. YnpaBisieMOCTb MHOTOKaHaJIbHOTO OOBEKTA.
30. HabmomaeMocThb JTMHEHHBIX UMITYJIBCHBIX CHCTEM.
31. HaOmromaeMoCTh MHOTOKAaHAILHOTO O0BEKTA.
32. MopanbHbIi MeTo cuHTe3a. OnepaTopHas mporeaypa. Actatudeckas mporeaypa.
33. Craruueckas npoleaypa MOJJaIbHOTO METO/1a CHHTE3a.
34. Matpu4Has poIeypa MOJATbHOTO METO/1a CHHTE3a.
35. Peanu3auus cTaTMKKM B MHOTOKaHAJILHOU CHCTEME.
36. CuHTe3 0JTHOKaHAIBHBIX ACTATHUYECKUX CUCTEM C HCIIOJIB30BAaHUEM MATPHYHOU TIPOIIETYPHI.
37. Peanmuzauus nudpossix CAY.
38. IJIK u cpensl MX IpOrpaMMHUpPOBAHHUSL.
39. S3piku nmporpammupoBanus MOK.
40. YcrpoiicTBa BBOJa-BBIBO/IA.
41. WNurepdeticet ACY TII.
42. SCADA-cuctemsl.

RRO©ooNoGOWNE

DK3aMeH MPOBOJUTCS B MHCbMEHHOI (hopme, MyTeM OTBeTa Ha 2 BOMNpOca U3 BBIIEIPUBEIEHHOTO
nepeyHsi BOonpocoB. [Ipu 3ToM oreHUBaeTCsi MPaBUIBLHOCTh M MOJHOTA OTBEeTAa. MaKCHUMalbHBIN Oam 3a
sk3ameH — 40 6amnoB (20 6amIoB 3a KaXKIbIi BOIIPOC).



IITxana oneHUBaHUS DK3aMEHA

Babl o
(uToroBoit nieHKa
peRTHETOBOM (0an1 32 oTBET TpeOoBanus Kk 3HAHUAM
Ha JK3aMeHe)
OLICHKH)
90-100 «OMIUYHON O1neHka «OTJIMYHOY» BBICTABIIAETCS CTYJEHTY, €CJIM OH OTBETHJI Ha
36-40 95% BOMPOCOB 3K3aMEHAIIMOHHOTO OWieTa, B KOTOPBIX IOKa3aj
riyOOKHe M MPOYHbIC 3HAHUA 110 pa3zesaM Teopur HU(POBBIX CH-
CTeM aBTOMAaTHUYeCKOTro yrnpasieHus. [Ipu 3ToM He 3aTpynHseTcs ¢
OTBETOM TIPY BUJIOM3MEHCHUU 3a/IaHUi, UCTIOIB3YET B OTBETE Ma-
Tepua MOHOTpapUUECKON JINTEPATYPHI.
70-89 «XOpoOuLON» OrneHka «XOpOIIO» BBICTABISIETCS CTYJCHTY, €CIM OH OTBETHJI Ha
28-35 75% BOMPOCOB 3K3aMEHAIMOHHOTO OuWiieTa, B KOTOPBIX IOKa3aj
riyOOKHe M MPOYHbIC 3HAHUA 110 pa3zesaM Teopur HU(POBBIX CH-
CTeM aBTOMATHYECKOTO yrpaBiieHHs. [lpu 3ToM He mormyckaer
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.
60-69 «yoosnemso- | OlleHKa «yJOBJIETBOPUTEIHHOY» BBICTABIACTCS CTYICHTY, €CIH OH
PUMENbHOY otBeTHJI Ha 60% BOMPOCOB HK3aMEHAIIMOHHOTO OMJIETa, B KOTOPBIX
24-27 MOKa3aj TIy0OKUe W MPOYHBIC 3HAHMSI 10 pa3jeiaM Teopuu nud-
POBBIX CHCTEM aBTOMAaTHYECKOro ympasienus. [Ipu sTom HE ycBO-
WI BCEX JeTaliei, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO IIpa-
BUJIbHBIE (OPMYJIMPOBKH, HAPYIICHHS JIOTUYECKOH IOCIIen0Ba-
TEJILHOCTHU B M3JIOKCHUH MaTepHala.
Menee 60 «Heyoose- OneHka «HEeyJOBJIETBOPUTEIBLHO» BBICTABIISIETCSI CTYJEHTY, KOTO-
meopumenvHoy | pbiii oTBeTHII MeHee 60% BOIPOCOB 3K3aMEHAIMOHHOTO OMJIeTa, B
menee 30 KOTOPBIX HE TOKa3al IyOOKHe M MPOYHBIC 3HAHHS 10 pa3zieiiam
TEOPHH MUPPOBBIX CUCTEM aBTOMATHUYECKOTO YIIPABJICHUSI.

Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecnieyeHrue Y4eOHOM M CHMILIHHBI
OcHoBHas nuTeparypa:

1. ®eporos, A. B. KommnbroTepHoe yrpaBiieHrHe B IPOU3BOJCTBEHHBIX CHCTEMax : yueOHOe mocolue
/ A. B. ®enoros, B. I'. Xomuenko. — Cankt-IlerepOypr : Jlanp, 2020. — 620 c.— URL:
https://e.lanbook.com/book/140775

2. Kapmos, A. I'. [{udpoBbie cHCTEMBI aBTOMAaTHIECKOTO PETYIUPOBaHUs : yaeOHoe mocobue / A. T.
KapmoB. — Mocksa : TYCVYP, 2015. — 216 c.— URL.: https://e.lanbook.com/book/110296.

3. Tlem3uep, JI. JI. Teopusi aBTOMaTHYECKOTO YIIpaBJICHHS. 3aJja4d U PEIICHHS : yueOHOe mocodue /
J. . [TIlesnep. —  Canxrt-IlerepOypr Jlanp, 2016. — 604 c— URL:
https://e.lanbook.com/book/75516.

JlononHuTENbHAS IUTEPATYpA:

4. Kononanos, b. 1. Teopust aBToMaTu4eckoro ymnpasieHus : yueoHoe nocodue / b. 1. Konosaios,
0. M. JlebeneB. — 5-¢ uszn., crep. — Cankrt-IletepOypr : Jlans, 2020. — 220 c.. — URL:
https://e.lanbook.com/book/145842

5. Kapmos, A. I'. lludpoBsie cUCTEMBI aBTOMAaTHYECKOTO PETYIMPOBaHUS : yueOHoe mocodue / A. I'.
KapmoB. — Mocksa : TYCVYP, 2015. — 216 c.— URL.: https://e.lanbook.com/book/110296.

6. TaBpmioB, A. H. CpenctBa u cUCTEMBI YIPaBICHHUS TEXHOJOTHYECKUMH MpPOIECCaMH : yd4eOHOe
nocobue / A. H. T'aBpuros, FO. B. [TarakoB. — 3-e u3zn., crep. — Cankr-IletepOypr : Jlans, 2019.
— 376 ¢c— URL: https://e.lanbook.com/book/122190.

7. Taiinyk, A. P. Teopus aBTOMaTHYECKOro YMNpaBJICHUs B MpUMEpax U 3a7adax C pEIICHUSIMH B
MATLAB : yuebnoe moco6ue / A. P. I'aiinyk, B. E. benses, T. A. [IbsaBuerko. — 5-e u3., ucnp.
u non. — Cankr-IlerepOypr : Jlanb, 2019. — 464 c.— URL: https://e.lanbook.com/book/125741

8. T'amrroBa, M. E. Teoperndeckne OCHOBBI KOHTPOJISI M aHANMN3a (PYHKIIMOHUPOBAHUS CUCTEM aBTO-
MaTHYECKOro ynpanieHus : yueonoe nocodbue / M. E. I'amroBa, M. A. 3ynbkaiinaposa, E. 1. Ma-
nankuHa. — Cankr-IletepOypr : Jlanb, 2020. — 108 c. URL: https://e.lanbook.com/book/139293

9. XKypomckuii, B. M. HenuneiiHble cucTeMbl aBTOMaTHYECKOTO yIpaBiieHUs. MeToa rapMoHuue-
ckoro Oamanca. HxxeHepHO-pH3HYEeCKHUEe OCHOBHI : yueOHoe mocobue / B. M. XKypomckuit. —
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Mocksa : HUSIY MU®DU, 2012. — 56 ¢. — URL.: https://e.lanbook.com/book/75709

3axaxartHoB, B. I'. Texunueckue cpeacTa aBToMatu3aiuu : yaeonoe nmocodue / B. I'. 3axaxaTHoB,
B. M. Ilonos, B. A. Adonbkuna. — Canxt-IletepOypr : Jlans, 2020. — 144 c¢. — URL:
https://e.lanbook.com/book/130159

Kyaunos, 1O. U. Teopus aBroMaTmueckoro ympasieHust (¢ ucnosnb3oBanueM MATLAB —
SIMULINK) : yae6noe ocobue / 0. U. Kynunos, ®@. ®. [1amenko. — 3-e usa., crep. — CaHKT-
[MerepOypr : Jlans, 2019. — 312 c¢.— URL: https://e.lanbook.com/book/111198

Kymunos, 1O. U. Teopuss aBTOMaTuyeckoro ympasiieHus (¢ ucrnosnb3zoBanueM MATLAB —
SIMULINK). ITpaktukym : yaue6noe nocobue / FO. 1. Kynunos, ®. @. ITamenko, A. F0. Kenuna.
— Camnkr-IlerepOypr : Jlans, 2020. — 280 ¢.— URL.: https://e.lanbook.com/book/133926.
Maunsimenko, A. M. COOpHUK TECTOBBIX 3aJa4 MO TEOPHUH aBTOMATHYECKOTO YIpAaBJICHUS: y4eO-
Hoe mocobue / A. M. Manbimenko, O. C. BagyroB. — 3-¢ uza., crep. — Cankr-IletepOypr :
Jlans, 2016. — 368 ¢. — URL.: https://e.lanbook.com/book/72991

Hoc, O. B. Teopus aBTOMaTH4yeckoro ympabiieHUs. Teopusi ympaBi€HUs] JTUHEUHBIMU OJTHOKa-
HAJIBHBIMU HENPEpBIBHBIMU cucTeMamu : yuebnoe nocobue / O. B. Hoc, JI. B. Crapoctuna. —
Hoocubupck : HI'TY, 2018. — 202 ¢. — URL. https://e.lanbook.com/book/118276

Hoc, O. B. Teopus aBToMaTHuecKoro ynpasieHus. Teopus ynpaieHuss 0COOBIMU JTUHEHHBIMU H
HEJIMHEWHBIMH HENPEPBHIBHBIMU cucTeMamu : yuebHoe nocobue / O. B. Hoc. — HoBocubupck :
HI'TY, 2019. — 166 ¢. — URL.: https://e.lanbook.com/book/152232

OmenkoB, A. FO. CucteMbl aBTOMaTHYECKOTO YIPABICHUS: T€OpUs, PUMEHEHHE, MOJEIUPOBa-
nue B MATLAB : yuebnoe mocobue / A. FO. OmenkoB. — 3-¢ u3., crep. — Cankr-IlerepOypr :
Jlanb, 2018. — 208 ¢. — URL: https://e.lanbook.com/book/104954

[lepBo3Banckuii, A. A. Kypc Teopun aBTOMaTH4ecKOro ynpasjieHHs : ydeOHoe mocoome / A. A.
[lepBo3Banckuii. — 3-¢ u3a., crep. — Cankt-IlerepOypr : Jlanp, 2015. — 624 ¢. — URL:
https://e.lanbook.com/book/68460

Cmupnos, 0. A. YnpapneHue TeXHUYECKUMH cucTeMamu: yuyebnoe nocodue / 0. A. CMupHOB.
— Cankr-IlerepOypr : Jlans, 2020. — 264 ¢. — URL.: https://e.lanbook.com/book/126913

XaycrtoB, 1. A. CucreMsl ynpaBieHUs TEXHOJIOTMYECKUMU Tpoleccamu : yueOHoe mocodue / U.
A. XaycroB, H. B. CyxanmoBa. — Boponex : BI'YUT, 2018. — 139 c. — URL:
https://e.lanbook.com/book/117815

Mstex, C. B. IlpombinuienHble KOHTposieps! : yueOHoe nocodue / C. B. Msrtex. — HoBocu-

oupck : HI'TY, 2016. — 160 c. — URL: https://e.lanbook.com/book/118135.

Mysunos, X. H. IIporpaMmmHO-TeXHHYECKHE KOMILIEKCHI aBTOMaTU3UPOBAHHBIX CUCTEM YIIpaBie-
Hus : yueOHoe nocooue / X. H. My3unos. — Cankt-IletepOypr : Jlanp, 2018. — 164 c. — URL:
https://e.lanbook.com/book/108458.

WHuTerpupoBaHHble CUCTEMBI IPOeKTHpoBaHus U ynpasieHus. SCADA : yue6Hoe nocobue / X. H.
My3zunos, O. H. Kyzskos, C. A. Xoxpun [u 1p.] ; nox penakuueit X. H. My3unosa. — CaHKT-
[TerepOypr : Jlans, 2018. — 408 c. — URL: https://e.lanbook.com/book/110934.

Metoauueckue yKa3aHus:
AHanmu3 ycToMYMBOCTH ITU(GPOBOM cucTeMbl [ TeKCT]| : METOMA. yKa3. K BBII. MPakKT. pad. Mo JHUCII.
"[ludpoBbie cUCTEMBbI aBTOMAaTUYECKOTO YIpaBieHus" sl CTy. Hamp. MOJArOTOBKH "YTpaBieHue
B TexHWYEeCKUX cucTemax" Bcex ¢opm oOyuenus / coct. ®ponoa M. A. - bamakoBo: BUTU
HUAY MU®U, 2019. - 20 c.

[IporpamMmHuoe obecrieuenue u HTEpHET-pECypCHI:
«SimInTech».
«CoDeSys»
http://tau-predmet.narod.ru/ - caiit o TAYV.
https://help.simintech.ru/#o0_simintech/o_simintech.html - cipaBounas cucrema SimInTech.
http://www.codesys.ru/ - caiit paspaboturka cpeanl mporpammupoBanust [1IJIK CoDeSys
https://owen.ru/ - obopynoBanue I aBTOMaTU3AIHH.

MarepunanbHO-TeXHHYeCKOe o0ecniedyeHrne y4eOHOH TUCHUIINHBI
3aHsATHUS TPOBOASITCS B yUeOHOW ayAUTOPHH, MPEeAHA3HAYEHHOM 1 MPOBEACHUS 3aHATUH JeKIU-

OHHOI'O U MPAKTUYCCKOI'0 TUIIA, I'PYIIIOBBIX U MHAWBUAYAJIbHBIX KOHCYHLT&HHﬁ, TCKYLICTO KOHTPOJIA U
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MIPOMEKYTOUHON aTTeCTallMU. AYAUTOPHUS OCHAIIEHA HEOOXOAUMBIM 000PYJOBAHUEM.

JIaGopaTopHbIe 3aHATHS MPOBOAATCS B J1a0OPATOPHH, OCHAICHHOW CTAaHIAPTHBHIMHA KOMIUICKCAMHU
OTEYECTBEHHBIX U 3apy0eKHBIX IPUOOPOB M YCTaHOBOK.

B pacniopsbkeHn# 00y4aronIuxcst CTYAEHTOB HMEIOTCS HIICKTPOHHO-ONOINOTEYHbBIE CHCTEMBI.

Y4yeOHO-MeTOANYECKHE PEKOMEHIAIMU 1JIA CTYAeHTOB

1. Yka3anus 175 npociaylnBaHus JeKIUN

[Tepen HavamoM 3aHATHI BHUMATEILHO O3HAKOMHUTBHCS C YYCOHBIM IIJIAHOM MPOBEICHUS JICKIIMH H
CIIUCKOM PEKOMEHIOBAaHHOM JINTEPATYPHI.

[Tepen mocenieHneM OYEpPETHON JICKIIUH OCBEKHUTHh B MAMSITH OCHOBHBIC KOHIICTIIIMH MPOHACHHOTO
panee marepuaina. [loaroToBUTH MpH HEOOXOAUMOCTH BOIIPOCHI MpernogaBaTento. He Halo omacaThcs, 4To
BOITPOCHI MOTYT OBITH TTPOCTHIMHU.

Ha JICKOUH OCHOBHOC BHHUMAHHEC CJIGI[yeT YILCJISITL HC (bOpMy.]IaM 1 MaTECMaTU4YCCKHUM BBIKJIaJAKaM, a
COJICPKaHUIO N3y4aeMbIX BOIIPOCOB, OMPEICICHUSM B IIOCTAHOBKAM 3aJ1a4.

B npouecce uzydeHus JEKIIMOHHOTO Kypca HEOOXOIUMO MO BO3MOXKHOCTH YacTO BO3BPAIATHCS K
OCHOBHBIM TOHATHSIM M METOJIaM PEIICHHS 3a/1a4 (371€Ch BO3MOXKEH BBIOOPOYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

XenarenbHO HCTONB30BATh KOHCIIEKTHI JIEKIIUH, B KOTOPBIX HCIIONb3YeTCsl MPUHSTAs MpernoaBare-
JIEM cUCcTeEMa 0003HAYEHHI.

Jliia Gonee moapoOHOTO U3YYEeHHSI Kypca clieyeT paboTaTh ¢ PeKOMEHIOBAaHHBIMU JIUTEPATYPHBIMU
HNCTOYHHUKAMHU U BHOBB ITOSBJJISIOIIUMHUCST HCTOYHUKAMU.

2. YKa3aHus 175 y4acTUs B IPAKTUUYECKUX U JJaOOPATOPHBIX 3aHATHUSIX

Ilepen mocenieHUeM ysACHUTh TEMY NPAKTUYECKOTO HIIU JJAOOPATOPHOIO 3aHATHS U CAMOCTOSITENILHO
U3Y4YUTh TEOPETUUECKHUE BOIIPOCHI.

B koHI11e 3aHATHS IpH HEOOXOAUMOCTH BBIICHUTD Y MPETNO1aBaTellsl HESICHbIE BOIPOCHI.

OcHOBHBIE pe3yNbTaThI BHIITIOJIHEHUS Pa0OTHI HEOOXOAMMO paceyarars.

3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAIBIBACTCS U3 HECKOJIBKUX COCTABJISIONINX

- paboTa ¢ TeKcTaMH: Y4eOHHKaMH, JOTOJTHUTEIBHOM JINTEpaTypOoid, B TOM YHCJIC MaTepUaiaMy UH-
TEpHETa, a TaK)Ke MPopabOTKa KOHCTIEKTOB JICKIINH;

- MIOATOTOBKA K MPAKTUYECKUM, TAOOPATOPHBIM 3aHSATHUSIM;

- BBIIIOJIHEHUE KYpCOBOW pabOThI;

- MOJITOTOBKA K 9K3aMEHY HEMOCPECTBEHHO Mepe]] HUMHU.

Takum 00pa3oM, camocTosiTeTbHass padoTa CTYIEHTOB SIBISETCS HEOOXOAUMBIM KOMIIOHEHTOM IT0-
Jy4eHHUs IOJTHOLIEHHOTO BBICILIET0 00pa30oBaHuUs.

MeTtoanyeckre peKOMEHIAlUM AJIA IpenoaaBareseu

1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha mepBoii BBOIHOM eKIIMU caenath o0t 0030p coaepKaHus Kypca U OTMETHTh HOBBIE METOJIbI
Y TIOJIXOJTBI K PEIICHUIO 33]1a4, PACCMAaTPUBAEMBIX B Kypce, IOBECTH JIO CTYJACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.

[Tpu mOATOTOBKE K JCKIIMOHHBIM 3aHATHUSM HEOOXOJUMO MIPOAYMATh IJIaH €ro MPOBECHUS, COJIep-
KaHHMe BCTYMUTEIBHON, OCHOBHOU ¥ 3aKIIFOUYUTENLHON YacTH JEKIIMU, 03HAKOMHUTHCS C HOBUHKaMHU y4e0-
HOM ¥ METOJMYCCKOW JIUTEPATYPhI, MyOTHUKAITUIMHI ITEPUOTNICCKON TICUaTH 0 TEME JICKITHOHHOTO 3aH -
TUSA. YTOYHUTH TUIaH MPOBECHUS MPAKTUYECKOTO 3aHATHS MO TeMe JeKIuu. [lepen u3noxkeHrneM TeKy-
I[eT0 JICKITMOHHOTO MaTeprajia HallOMHUTh 00 OCHOBHBIX MTOTAX, JJOCTUTHYTHIX Ha MPEAbITYIIHX JICKIIH-
sx. C 3TOH 1eTbI0 33aTh HECKOIBKO BOIIPOCOB ayIMTOPUU U OCYIIECTBUTH BHIOOPOUHBIM KOHTPOJb 3HA-
HUS CTYJCHTOB.

B xoJe neknnoHHOTo 3aHATHS MPENoAaBaTeb JH0JDKEH Ha3BaTh TeMy, yUeOHbIE BOMPOCH], O3HAKO-
MUTB CTYJICHTOB C TIEPEYHEM OCHOBHOHM W JOIOJTHUTEIHLHOMW JINTEPATYPHI IO TeMe 3aHATHS. PackpniBas
coJiep>kaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHKUE CTYACHTOB Ha OCHOBHBIX KaTETOPUSX, SBJIE-
HUSX W TIPOIeccaxX, 0COOCHHOCTSIX WX MPOTEKaHWs. PacKphIBaTh CYINTHOCTh W COJEPIKAHUE PA3TUIHBIX
TOYEK 3PEHUS U HAYYHBIX MOAXOJA0B K OOBSICHEHHUIO TE€X WUJIM MHBIX SBICHUHN H MPOIIECCOB.

Crnenyer apryMEeHTUPOBAHO O0OOCHOBATh COOCTBEHHYIO MO3UIIMIO TI0 CITIOPHBIM TEOPETUUYECKUM BO-
npocaM. [IpuBoauTh mpuMepsl. 3aAaBaTh MO XOAY H3IIOKEHHUS JIEKIIMOHHOTO MaTepHalla pUTOPUIECKHE



BOIIPOCHI U CAMOMY JIaBaTh HA HUX OTBET. JTO CIIOCOOCTBYET aKTUBH3AIUH MBICIIUTEIHHOM NESTEIIbHOCTH
CTYJCHTOB, TIOBBIIIEHUIO UX BHUMAaHUS M MHTEpeca K MaTepuaiy JEeKIUH, ee coaepkanuto. [Ipernonasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB MO KOHCIEKTUPOBAHMIO JIEKIIMOHHOT'O MaTepuana, MmoJ-
YepKUBaTh HEOOXOJUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUN H3ydyaeMOW TeMbl, 0CO00
BBIJICTISIS, KATETOPHANIBHBIN anmapat. B 3akiIrouuTeIbHOM YacTH JICKIIMH HEOOXOAUMO C(HOPMYIUPOBATH
oO1mirie BBIBOJBI IO TEME, PACKPBIBAIOIINE COEPKAHUE BCEX BOMPOCOB, MOCTABIECHHBIX B JIeKIHH. O0b-
SBUTH IJIaH OYEPEAHOI0 MPAKTUUYECKOTO 3aHATHS, JaTh KPaTKUE PEKOMEHJAIMU 10 MTOATOTOBKE CTYJEH-
TOB K 3aHATUIO. ONpeenuTh MECTO U BpeMsl KOHCYJIbTALUU CTYACHTaM, MOXKEIaBIIUM BBICTYIHUTH C J0-
KJIaJaMH U pedeparamu.

Ha nocnenuneit nexuuu ynenutb Bpems A 0030pa Hanbosiee BaXKHBIX IMOJIOKEHUM, paccCMOTpEH-
HBIX B Kypce.

2. YkazaHus 1715 NPOBEACHUS MPAKTUYECKUX/Ta00paTOPHBIX 3aHIATUN

YeTko 0003HAYUTH TEMY MPAKTHUECKOMN / TaOOpaTOPHON pabOTHI.

OO6cyauTh OCHOBHBIE MOHATHUS, CBSI3aHHBIE C TEMOW PabOTHI.

B npouecce pemienus 3aa4 BECTU IUCKYCCHIO CO CTYAEHTAMU O MPABUIBHOCTU MPUMEHEHUS TEO-
PETHYECKUX 3HAHUM.

OTMeyath CTYACHTOB, HanOOJIee AKTUBHO YYACTBYIOIIMX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B xoHIIe 3aHATHS 3a/1aTh ayIMTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB, IPOKOHTPOIUPOBATH X0/
BBITIOJIHCHUS TIPAKTUYECKOHN MM JIaDOpaTOpHOU pabOTHI.

3.YkazaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PabOTHI CTYACHTOB

[To ycMoTpeHuIo mpenoaaBaTess 33/laHie Ha CaMOCTOSITENbHYI0 paboTy MOXKET ObITh MHAWBUAY-
QJIbHBIM WJIN (PPOHTAJIBHBIM.

[Tpu ucmosnp30BaHUM MHAMBUAYAJIbHBIX 3aJaHUNl TpeOOBAaTh OT CTYAEHTAa NMHUCHMEHHBIH OTYET O
MIPOJICIIAHHOM padoTe.

[Tpu npumeHeHnn (HPOHTANBHBIX 3a/laHUK BECTH KOJUIEKTUBHBIE OOCYXKIEHHS CO CTYIEHTAaMH OC-
HOBHBIX TCOPECTHICCKUX MTOJI0KEHHUH.

C uenpio KOHTPOJISL Ka4eCTBA BBIMOJIHEHUSI CAMOCTOSTEIFHON PaObOThl TpeOOBATh MHINBHyAIbHBIC
OTYCTHI (I{OHYCTI/IMO BMCCTO IMMCBbMCHHOI'O OTUYCTA NPUMCHATHL MHAUWBHUAYAJIbHBIC KOHTPOJIBHBIC BOIIPO-
CBI).

ITporpamma cocraBnena B cootBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUOU u yueOHbIM MIIaHOM
OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbI MO HarpaBieHuto nmoarotoBku 27.03.04 YopasieHue B TEXHU-
YECKUX CUCTEMAX.

Pabouyto nmporpammy coctasui : poieHT Edppemona T.A.

Penensent: gouent Medenosa H0.A.

[Tporpamma ono6pena na 3aceganuu Y MKH 27.03.04 YopasieHue B TEXHUUECKUX CUCTEMAX.

[Ipencenarens yuebHo-MeToquueckoi komuccuu Medemnona FO.A.



