banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTHKAY

PABOYAS ITPOT'PAMMA
1o AucHUIUIMHE «KM3HEHHBIA UKII U poekTupoBanue ACY
TEXHOJOTUYECKUMU MPOIECCAMM)

CrneunanbHOCTh
«14.05.02 ATOMHBIE CTaHIIUU: IPOESKTUPOBAHUE, IKCILUTYaTALN U UHKUHUPUHT»

OcHoBHas npogeccHOHATbHAA 00pa3oBaTeJIbHAS MPOrpaMMa
«CurcTemMbl KOHTPOJISL M YIIPABJIEHUS aTOMHBIX CTAHLIHI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopma 00ydeHUs1
OuHas

baiakoBo



He.]'lb OCBOCHHUA NUCHUIIJINHBI
IToaroroBka K MPOEKTHON ACATENBHOCTH, CBSI3aHHOM C BOIIPOCAMU IIPOCKTUPOBAHUS aBTOMAaTHU-

3UpPOBaHHBIX CUCTEM YIIPaBJICHUS TEXHOJIOTMYECKMMH IIPOLIECCAMHU.

3asayu U3y4eHHs TUCLHUIUIMHBIL

- IOJIYYUTb 3HAHUS O )KU3HEHHOM IIMKJIE U OCHOBHBIX 3Tamnax npoektupoBanus ACY TII;

- U3YYUTh apXUTEKTYpPY, IPOMBIIICHHBIE CETU U UHTEp(DeNchl, KOHTPOIJIEPHI AJIsl CUCTEM aBTO-
MaTHU3aluH, 3bIKK NporpammupoBanus [1JIK;

- copMupoBaTh KOMITETCHIIMH Y oOy4daronuxcs cornmacao OC HUAY MUDU.

JlucuuiiuHa U3y4aeTcsi B COOTBETCTBUU € MPOdeCCHOHAIbHBIMU CTaHIaPTAMMU:

- IIpodeccuonanpubiii cranaapt 24.062 MHxeHep-POSKTUPOBLIMK 0 BBIBOJY M3 JKCILTyaTa-
UM 0OBEKTOB HCIOJIH30BAHUS ATOMHOM SHEPTHH;

- [Ipodeccnonanbuenii ctanaapt «24.009. Crenuanuct 1o yIpaBICHUIO MTPOSKTaMU U MIPOTPaM-
MaMu B 00J1aCTH IPOU3BOJICTBA 3JIEKTPOIHEPTUU ATOMHBIMU IEKTPOCTAHLIUAMMY;

Mecto nucunmiiuabl B ctpykrype OOII BO
HpI/I HU3YUCHUU KYypCa «Ku3HeHHbBIN UKII U IIPOCKTUPOBAHUEC ACY TexXHOJIOTMYEeCKUMH poucc-

caMM» K CTYIEHTY IPEIbsBIIAIOTCS ClEAYyIOIINe TpeOOBaHU: CTYIEHT 3HaeT Ha3HAYEeHUe, YCTPOUCTBO,
TEXHUYECKHE XapaKTEPUCTUKU U NPUHIUI JEHCTBUS JNaTYMKOB, UCIIOJIHUTENIbHBIX YCTPOICTB; Ha3HA-
YEeHUE, MPUHIUIBI JICHCTBUSA, aJTOPUTMBI pabOTHI CUCTEM aBTOMATHYECKOTO YIPABJICHUS; CIOCOOCH
MPUMEHSTH 3HAHUE TPUHIMIIOB PabOTHI M YCTPOHCTBA aBTOMATUYECKHX PETYJISTOPOB, MPHOOPOB KOH-
TPOJISi, U3MEPUTEIbHBIX KAHAJIOB, BJIAJEET MPUHLUIIAMU IOCTPOEHUS U CHUCTEM aBTOMATUYECKOIO
yIpaBiIeHUS.

[lepeyeHb AMCLUIUINH, YCBOCHHE KOTOPBIX CTYJEHTaMH HEOOXOAMMO I U3Yy4eHMs IaHHOU
JIUCLUIUIMHBL: JIaTUUKK U IeTeKTOPbI (PU3NYECKUX YCTaHOBOK, [IpoekTupoBaHHue cCUCTEM YIpPaBICHHMS,
Teopust aBTOMaTHueckoro ymnpasieHus, MukponponeccopHbsie cucrteMbl, ACY TeXHOJIOrMYECKMMHU
npoueccamu ADC, CucteMsl ynpasiieHus, McrnonHuTenpHble yCTpOHCTBA cUcTeM ympasieHus, Opra-
HU3aLlKs, YIIPaBJICHNUE U TUIAHUPOBAHHUE ITPOU3BO/ICTBA.

3HaHMsI, IOJy4YEHHBIE IPU OCBOEHUU JHUCUUIUIMHBI, HEOOXOIUMBI TP BHIIOJTHEHUH BBITYCKHON
KBaJIN(UKAIIMOHHOM paboThl, a TakKKe MPU MPOXOKIEHUU MPOU3BOJACTBEHHON (IKCILIyaTallMOHHON U
MPETUIUIOMHON) IPAKTUKH.

OO6001eHHbIE TPYIOBbIE (YHKIIMU, KOTOPHIE CMOXET TOJHOCTHIO WJIM YAaCTUYHO MPOJIEMOH-
CTPUPOBATH CTYJEHT P OCBOEHUU JTaHHOU TUCLUIUINHBIL:

- [Ipodeccuonanbublil ctangapt «24.009. Cnenuanuct No yHpaBiIeHUIO MPOEKTaMHU U MPOrpaM-
MaMH B O0JIACTH MPOU3BOJICTBA JIEKTPOIHEPTHH aTOMHBIMH 3JIEKTpocTaHIuAMm» - B/03.7. Ynpasne-
HUE pecypcaMu IPOEKTa;

- [Ipodeccuonanbubiii crangapt 24.062 NHxeHep-IpOEKTUPOBIIMK MO BBIBOAY M3 3KCILTyara-
MU 0OBEKTOB MCTOJB30BaHUs aTOMHOU »Heprun A/01.6. BrimonHeHne paboT Mo moAroTOBKE K MPo-
€KTUPOBAHHUIO BBIBOJIA U3 IKCILTyaTallui 00BEKTOB UCIOIb30BaHus aToMHOM sHepruu; B/01.7. Tloaro-
TOBKa MPOEKTHOM NOKYMEHTAllMu MO BBIBOJAY M3 AKCIUTyaTallMM OOBEKTOB HCIOJIb30BAaHUS aTOMHOM
sHeprun; B/02.7. Onpenenenne moTpeOHOCTH B TEXHHUUYECKUX CPENICTBAX B MPOEKTAX MO BBIBOAY U3
HKCIUTyaTalil 0OBEKTOB MCIIOJIB30BaHUs aTOMHOW sHepruu; B/04.7. TexHHUKo-3KOHOMUYECKoe 060cC-
HOBaHHUE MPOEKTHBIX PEICHUH MO BBIBOAY M3 3KCITyaTallud 00BEKTOB UCIIOIb30BaHUS aTOMHOM 3HEp-
run; B.7. Pa3paboTka nmpoekTa 1o BBIBOJLY U3 SKCILTyaTallud 00OBEKTOB UCIIOIb30BAHUS aTOMHOM SHEp-
THH.



Komnerenuuu oOy4yammerocsi, (popmupyembie B pe3yJbTaTe OCBOCHHA

B mpouecce ocBoeHUsI JaHHON JUCHUIUIHHBI Y CTYACHTa (DOPMHUPYIOTCS CIEAYIONIUE KOMITE-

Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU

3-VYK-2 3Hath: 3Tansl >KM3HEHHOI'O LIMKJIA IPOEKTA; 3Tallbl
pa3paboTKu U peanu3aluy MpoeKTa; METOAbl Pa3pabOTKU U
yIpaBIEHUS NPOEKTaMU

V-VYK-2 YmeTs: pazpabaTsiBaTh MPOEKT C YYETOM aHAIN3a
aJIbTEPHATUBHBIX BAPUAHTOB €r0 PeAIM3allUU, OTIPEAETATh
L[eJIeBbIE ATAIbl, OCHOBHbBIE HAMPABICHUS padoT; 00BICHUTH
ey ¥ chopMynupoBaTh 3a/1a4u, CBSI3aHHBIE C TIOJTOTOB-
KOW U peanu3anuen MpoeKTa; yIpaBisATh IPOEKTOM Ha BCEX
JTanax ero >KM3HEHHOI0 IIUKJIa

B-YK-2 Bnanets: MeToaukaMu pa3pabOTKH U YIIPaBICHUS
IIPOEKTOM; METOJJaMH OLIEHKU ITOTPEOHOCTH B pecypcax U

s dexTuBHOCTH

AUCHHUITIJIMNHBI
TEHLUU:
YHHUBEpCcaJbHbIE
Kon
HaumenoBanue komne-
KOMIIe-
TEHIIUU
TEHIIUU
YK-2 Crniocoben VIIPaBJIATh
MIPOEKTOM Ha BCEX 3Tarax
€ro )KM3HEHHOTO ITUKJIa
npodeccuoHabHBIC

3amauu nipodec-
CHUOHAJILHOH Jies-
teapHOCTH (3I1]1)

OO0BEKT win
00J1aCTh 3HAHUS

Koza u Haumenosa-
HUE KOMIIETEHIINN

NuaukaTopsl JOCTIKEHUS KOMITETEHITHH

Pa3zpaGorka mpo- | CoBpemMeHHas
€KTHOH 1 pabouel | AIeKTpoHHAas
TEXHUYECKOH J0- | CXeMOTEXHHKA,
KyMEHTAIIHH, AIIEKTPOHHBIE
oopmiieHHe 3a- | CUCTEMBI siliep-
KOHUEHHBIX TMPO- | HBIX H
€KTHO- buznueckux
KOHCTPYKTOPCKUX | YCTaHOBOK, CH-
pabot CTEMBI
ABTOMAaTH3UPO-

Pa3zpabGotka mpo-
eKTHOH 1 paboueit

BAaHHOT'O YIIpaB-
JICHUS SIIEPHO-

TEXHHUYECKON J10- | GU3MUECKUMU
KyMCHTAlluHu, YCTaHOBKaMH.
opopmienue 3a- | AnepHo-
KOHYEHHBIX TIPO- | SHEPTeTHYECKO,
eKTHO- TETUIOMEXaHH-
KOHCTPYKTOPCKHX | YECKOE, TpaHC-
pabot HOPTHO-
TEXHOJIOTUYC-
CKO€ ¥ UHOE
obopynoBaHue

aTOMHBIX CTaH-
AH.

ITK-5 Criocoben
(bopMyIHpOBaTh LEIH
MpPOEKTa,  BHIOUpAThH

KPUTEpHH M TIOKa3a-
TEIW, BBIABISATH TIPH-
OpPHUTETHl  pEIICHHUS
3a/1a4y

3-IIK-5 3HaTh: METOJOJIOTHIO IIPO-
eKTHON JESTEIbHOCTH, >KW3HCHHBIN
LUKJI IPOEKTA, OCHOBHBIE KPUTEPUU U
nokasarenu 3¢(EeKTUBHOCTH U 0e3-
OITACHOCTH;

V-IIK-5 ymers: popmynupoBaTh 1ie-
JIY ¥ 33J]a4M MPOEKTA;

B- IIK-5 BnageTs: MeTonaMu aHalIn3a
pe3yibTAaTOB MPOEKTHON AESATEIbHO-
cTH

[IK-6 CnocoGen «
KOHCTPYHPOBaHUIO U
POEKTHPOBAHUIO

y3JI0B M DJIEMEHTOB
annapaToB M CHCTEM B
COOTBETCTBHU C TeX-
HUYECKUM  3a/IaHHeM
u TpeOoBaHUsIMU Oe3-
OMacHoW paboTel ¢
UCIIOJIb30BaHUEM

CpPE/ICTB aBTOMATH3a-
[[MU IPOSKTUPOBAHHUS

3-I1K-6 3Hath: TpeOoBaHus Oe3omac-
HOW PabOTHI, TPEABSABISIEMbIE K Y3-
JlaM U 3JIEMEHTaM CUCTEM;

V- TIK-6 ymeTh: KOHCTpYyHPOBaTh U
IPOEKTHPOBATh DJIEMEHTHl CHCTEM B
COOTBETCTBUHM C TEXHHYECKUM 3ajla-
HUEM;

B- TIK-6 BimameTs: cpencTBaMu aBTO-
MaTH3aluy IPOEKTUPOBAHUSI.




[IpoBenenue

[PEABAPUTEILHO-
ro TEXHHKO-
SKOHOMHYECKOIO
000CHOBaHHS TIpU
POCKTHUPOBAHUHT
SJICPHBIX JHEpre-
THYCCKUX
YCTaHOBOK,
OCHOBHOIO  000-
pPYIOBaHMs, TeX-
HOJIOTHYECKUX

CHCTEM, CHCTEM
KOHTPOJIA u
yIpaBJICHUSI.

Hux

CoBpeMeHHas
AIIEKTPOHHASI
CXEMOTEXHHUKA,
IIEKTPOHHBIE
CHCTEMBI siJIep-
HBIX U (u3nye-
CKUX  yCTaHO-
BOK, CHCTEMBI
ABTOMAaTH3UPO-
BAaHHOT'O YIIpaB-
JCHUS  SIJICPHO-
buznuecKuMu
YCTaHOBKaMH.

[IK-7 Cnocoben k
MPOBEJICHUIO TIPEJI-
BapUTEIIbHBIX
TEXHHUKO-
IKOHOMHYECKUX
pacueToB B 00JIaCTH
MPOCKTHUPOBAHUS
SIAEPHBIX
HEPTreTUICCKUX
YCTaHOBOK

3-TIK-7

3HaTh METOJBI
SKOHOMHUYECKHUX PacueToB;
V-IIK-7 ymeTh ONpOBOJHUTH TEXHUKO-
SKOHOMHYECKUE pPacyeThl B 00JIACTH
MIPOCKTUPOBAHUS SJICPHBIX SHEPTCTH-
YECKUX YCTAHOBOK;

B-I1K-7 BnageTh COBpEMEHHBIMH Ia-
KETaMH MPHUKIAIHBIX KOMITBIOTEPHBIX
mporpamm
SKOHOMHUYECKUX PACUETOB.

TEXHUKO-

JJIA TCXHHKO-

3agaum BOCIIUTAHHUS, p€a/IN3yeMbI€ B pPaMKax 0CBOCHUA JUCIUIIINHDbI

Hanpasnenue/ | Cosnanue ycuao- | Ucnonb3oBanue Bocnurareb- | BoBiieuenne B pasHo-
ey BUii, o0ecme4yu- | HOr0 NOTEHUHMAJNAa Y4YeOHBIX | IVIAHOBYI0 BHEY4YeOHYIO
BaKOIINX AUCUHUILINH AeATeTbHOCTh
IIpogeccuo- - bopmupoBanue | 1.Mcnonp3oBaHHE BOCIIUTATEb- 1. Opranuzanus
HAJbHOE BOC- | TBOPYECKOIO MH- | HOrO MOTEHLIHAja JUCHUILUINH HAay4HOTO [MOJXOAa H
NUTaHHe ’KEHEpHOro/ po- | MPO(HECCHOHANBHOTO MOYJIS yyBcTBa «Bce B onHOM

(heccroHaIbHO-
IO MBILUICHHUS,
HaBBIKOB OpraHU-
3aIUU KOJUIEK-
TUBHOU IPOEKT-
HOW JIeATEIIbHO-
ctu (B22)

JUIsl pa3BUTHS HABBIKOB KOMMY-
HUKAaLlUW, KOMaH/IHOM paboThl U
JUEPCTBA, TBOPUECKOTO UHKE-
HEPHOTI'0 MBIIICHUS, CTPEMIICHUS
CJIeZIoBaTh B Mpo(hecCHOHANbHOM
JIeATEIbHOCTH HOpMaM IOBeJIe-
HUs, 00eCIIeunBaIOIINMM HPaB-
CTBEHHBIN XapaKTep TPYLOBOH
JeSITeIbHOCTH U HECTYKeOHOTO
ITOBEJICHUS, OTBETCTBEHHOCTH 32
IIPUHSATBIE PELICHUS Yepe3 MOAro-
TOBKY I'DYIIIOBBIX KypCOBBIX pa-
00T U IPAaKTUYECKUX 3a/IaHU,
peLIeHUE KEHCOB, TPOX0XKICHHE
IIPaKTHK U noarorosky BKP.
2.Mcnonb30BaHuE BOCIUTATENb-
HOTO MMOTEHIMAIA AUCIUIUINH
npodeccuoHaNTbHOTO MOIYJIS JIJIS:
- (hopMupoBaHUs TPOU3BOJI-
CTBEHHOI'0 KOJIJIEKTHUBU3MA B XOJ1€
COBMECTHOTI'O PEIIECHUS KaK MO-
JIEIbHBIX, TAK U MMPAKTHYECKUX
3a/1a4, a TaAKXKe IMyTeM IOJKpel-
JIEHUE PALIMOHAIIBHO-
TEXHOJIOTUYECKNX HaBBIKOB B3au-
MOJICHCTBUS B IPOCKTHOM €S-
TEJIbHOCTH YMOIIMOHAIBHBIM (-
(eKTOM YCIEITHOTO B3aUMO/IEH-

KOMAaHJIe» 4epe3 ydyacThe
CTYJIEHTOB B IIpOBEJe-
HUU KpYIJIBIX CTOJOB U
CEMHMHApPOB.

2. ®opmupoBaHUE
BEPTUKAIBHBIX CBS3E€H U

(bopmanbHbIX IIpaBII
KHU3HU TIPU TPOBEJICHUU
CTYIEHUYECKHX KOHKYp-
COB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

CTBUSI, OIIYIIIEHUEM POCTa OOIIIEH
3¢ HEKTUBHOCTH MPH pacIpee-
JICHUH MPOEKTHBIX 3a/1a4 B COOT-
BETCTBHUHU C CUIILHBIMH KOMIIE-
TEHTHOCTHBIMH U SYMOLIMOHAIIb-
HBIMU CBOMCTBaMH 4JICHOB TIPO-
€KTHOM TPYMIIbI.

IIpodeccuo- - hopmupoBanue

HAJIbHOE BOC- | KYJIBTYPHI HH-

NUTaHHe (bopmManoHHOI
0e30MacHOCTH
(B23)

Hcnonp30BaHne BOCIUTATEIBHO-
o NMOTEHIHANA TUCIUIUINH ITPO-
(eccrnoHaTbHOTO MOYJIS IS
dopmupoBaHne 6a30BBIX HABBIKOB
MH(POPMALIMOHHON 0€30MaCHOCTH
Yyepe3 U3ydeHue MocaeICTBUHN Xa-
JATHOT'O OTHONICHHS K paboTe ¢
UH()OPMAIIMOHHBIMU CHCTEMaMH,
0a3amu JaHHBIX (BKJIHOYast 1€PCO-
HaJIbHBIC JaHHBIC), MIPUEMax U
METO/AX 3JI0YMBIIUIEHHUKOB, T10-
TEHLIMAILHOM YpOHE I0JIb30BaTe-
JISIM.

[ToBbllIeHNE 3HAHUH 110
nHpopmaTu3anum ooIe-
CTBa ¥ KOMMYHHUKAI[MOH-
HBIX TEXHOJIOTUH AJIs pe-
IICHUSI KOMMYHHUKATUB-
HBIX ¥ I03HABATEIbHBIX
3a/1a4 CTy/ICHTaMHU.

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIIHUHbBI
Hucnurnnuna npenogaetcs cryaentam B 10-om cemectpe. OOmmas

cocTaBIsIeT 4 3aueTHBIX eauHUIBI, 144 ak. Jaca.

Kanenaapublid mian

TPYAOEMKOCTb TACLIUIIIIUHBI

Ne | Ne HaumenoBanue paszgena | Buabl yueOHOM gesiTeJIbHO- | ATTecTa Makcu
P (TeMbI) TUCHUIIMHBI cTH (B Yacax) ius pas- MaJIbHBIH
a e ° ° aena 0as
3 2 =2 (popma) 3a
a Bl & § pasaen
¢ z | | £
a AEREREEE:
2 |= |5 |10
1 pa3zagen: ZKu3HeHHbIH MUK U 0OCHOBBI NpoekTpoBanus ACY TII
1 1 | OcHOBBI NPOEKTUPOBAHUS 12 2 2 8
ACY
1 2 | IloHsiTHE KU3HEHHOTO 16 4 4 8
nukia ACY
1 3 | Kanonmnueckoe npoektupo- | 16 | 4 4 8
BaHue ACY
1 4 | TeXxHUKO-?)KOHOMHUYECKOE 12 2 2 8 Knl 20 6.
obocHoBanue ACY
2 pazaen: Bonpocsl npoextuposanusa ACY TII
2 5 | ApxutekTypa aBToMaTu3u- | 24 4 4 16
POBaHHOW CHCTEMBI
2 6 | [IpoMbIIUTEHHBIE CETH H 16 4 4 8
UHTEpQEHChI
2 7 | KonTtpomepsr aist cuctem | 16 | 4 4 8
aBTOMAaTHU3AIHN




2 8 | OOmue cBeneHUs O TMPo- 16 4 4 8
rpamMMupoBanuu [1JIK

2 9 S3piku MDK 61131-3 16 4 4 8

Kn2

300.

Bujx npomexyTo4HoOl aTTecTanuu 144 | 32 (32/16 80 | Dx3amen

50 o.

Coaep:xaHue JIEKIIMOHHOT0 Kypca

TeMbl JIeKIUH.
Bomnpocel, oTpadarbiBaeMble HA JIEKITUU

Bcero
JacoB

YyeoHo- meto-
aUYecKoe
ob0ecreuenue

1

3

Tema 1. OcHoBbl npoexkTupoBanus ACY.

ACY mpousBoacteom win ERP-cuctembr. ACY npou3BoaCcTBEHHBIMHE TIPO-
neccamu win MES-cucrempr. ACY TeXHOTOTHUECKUMHU MPOIIECCAMH.
CrannapTsl.

1-15

Tema 2. IlonsTue ;xkn3HeHHoro nukjaa ACY

Tpu moxemun XKL ACY. Kackagnas monens mnponecca coznanusi ACY.
Urepanmonnas moxaens. CrinpaneBuiHas MOJICIb.

1-15

Tema 3. Kanonnueckoe npoektuposanue ACY.

Craguu u stansl. 'pynna craguit 1o T3. Ilognucanue T3. Mcnonnenue
CUCTEMBI. 3aBepIIeHuE padoT.

1-15

Tema 4. Texuuko-3xoHOMHYecKoe 000cHOBaHue ACY
TpebGoBaHUs K TEXHUKO-9KOHOMHYECKOMY 000CHOBaHUIO mpoekTa AC
[TnanupoBanue u opranuzaius npoiecca pazpadorku AC

OneHka Tpy10eMKOCTH U JUIUTeIbHOCTH pa3padbotku [10 AC
Texnuko-axoHOMu4eckoe obocHoBanue AC.

1-15

Tema 5. ApxuTekTypa aBTOMATU3UPOBAHHON CHCTEMbI

IIpocreimmii Bapuant ACY TII ¢ 0fHUM KOMIBIOTEPOM U OJTHUM YCTpPOM-
CTBOM BBOJa U BbIBOAa. TpeboBanus k apxutekrype ACY. Pacnpenenen-
HBIE CUCTEMBI aBTOMATH3allMi. MHOTOypOBHEBAsI ApXUTEKTypa

1-15

Tema 6. [IpombinLIeHHBIE ceTH U MHTePderchl

OO61ue cBeeHns o npoMblUIeHHBIX ceTsix. Moaens OSI. Matepdeiics
RS-485, RS-422 u RS-232. Nnrepdeiic "tokosas neris". HART-
nporokos. CAN.

1-15

Tema 7. KonTpoJuiepsl 1jisl CMCTEM aBTOMATH3AUU

[Iporpammupyemsble JIOTHYECKHE KOHTpOJuIepbl. KoMIBIOTED B cUCTEMaxX
aBTOMAaTU3ALMU. Y CTPOMCTBA BBOJA-BbIBOAA

1-15

Tema 8. O6mue ceegenus: o nporpammuposanmnu IJIK

Crpykrypa u coctaB IIJIK. Unrerpanus [IJIK B ACYTII. Texnonorus
OPC. Ocnosusbie npunimnbl ctangapra MOK 61131-3. SCADA-nakeTtst

1-15

Tema 9. A3biku MDOK 61131-3

Huarpammbl SFC.  Crnucox mucTpykumid IL. CTpykTypupOBaHHBIM TEKCT
ST. Peneitapie muarpamver LD. ®ynxnumonansHbie muarpamMmer FBD.
Komnuieke CoDeSys. Komnonentsl opranuzanuu nporpamm (POU). Tu-
bl JaHHBIX. [lepemennsie. CTpykTypa nporpammuoro ooecneuenus [1JIK.

1-15

IlepeyeHb NPAKTHYECKUX 3AHATHH - He MPEAYCMOTPEHbI Y4eOHbIM NJIAHOM




IlepeyeHb 12a00paTOPHBIX padoOT

Tema n1abopaTopHoii padorsl. Bonpocsl, orpadaTbiBae- Bceero Z:;Ez:;x;—
Mble Ha JJabopaTopHoii padoTe MACOB | ol
1

Pyunas nactpoiika [11/I-perynsaropa CY TemnepaTypoil B ie4n Ha OCHO- 4 1-15
Be TPM-151
ABtomarnueckas HacTporika [ ]I-perynsaropa CY TemmnepaTypoii B meun 4 1-15
Ha ocHoBe TPM-151
[IporpammHoOe yripaBiieHHE TEMIIEpaTypoil B €Y B KOH(UTYypaToOpe 4 1-15
TPM-151
OTtpaboTka HaBBIKOB MporpaMMupoBanus B cpeae CoDeSys. JluarpamMMbl 4 1-15
SFC.
OTtpaboTka HaBBIKOB MporpammupoBanus B cpene CoDeSys. Cncok uH- 4 1-15
cTpykuui IL
OTtpaboTka HaBBIKOB IporpammupoBanus B cpene CoDeSys. CtpykTypu- 4 1-15
poBaHHBIN TeKCT ST.
OTtpaboTka HaBBIKOB ITporpaMMupoBanus B cpene CoDeSys. Peneiinbie 4 1-15
nuarpammbl LD.
OTtpaboTka HaBBIKOB MTporpaMMupoBanus B cpene CoDeSys. dynkiuo- 4 1-15

HasbHble 1uarpamMmbl FBD.

3anaHus I CaMOCTOATEIbHOI Pa00ThI CTYACHTOB

Bonpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHus)

Bcero
YacoB

YyeoHo- MeTo-
qUYeCcKoe
odecreyeHue

1

2

3

TexHuko-skoHOMHUYecKkoe o0ocHOBaHUE ACY.

Pacuer 3atpar Ha pazpaborky AC. PacueT-mporao3 MUHUMaIbHOU II€HBI
paspabotku AC. OneHka 0e3yOBITOYHOCTH M pacueT LerIecoo0pa3Horo
o0bema mpopax. Pacuer ennHoBpeMeHHbIX 3aTpar Ha BHenpeHue AC.
Pacuer tekymux 3atpaTr Ha ¢pyHkunonuposanue AC. Pacuer sxoHOoMHuYe-
CKUX pe3ynbTaToB OT BHenpeHuss AC. Metoasl pacueTa dIKOHOMHYECKON
3¢ (HEeKTUBHOCTH MHBECTULIMOHHBIX (KalUTaJIbHBIX) 3aTparT.

8

1-15

CAN.
®uznueckuil ypoBeHb. KananbHblll ypoBeHb. [IpukianHoi ypOBEHb:
CANopen. DnexTpoHHBIE crieIU(PUKAIAN

1-15

PROFIBUS.

®uznyeckuil ypoenb. Kananbubiit yposens Profibus DP.
PesepBupoBanue. Onucanue yCcTpoicTs

MODBUS.

®uznueckuil ypoBeHb. KananbHbll ypoBeHb. [IpukianHoil ypoBEHb

1-15

ITpomsimnennsrii ETHERNET.

OtnuuurensHble oco0eHHOCTH. PU3nuecKkuil ypoBeHb. KaHanbHbINA ypo-
BeHb. Modbus TCP.

Profinet. IIporokon DCON

1-15




becnipoBoaHbBIC JTOKATBHBIEC CETH. 8 1-15
[Tpob6nemsr GecipoBoaHbIX ceTeid. Bluetooth. ZigBee u IEEE 802.15.4.
Wi-Fi u IEEE 802.11. CpaBHenue 6eCripOBOIHBIX CeTei

CereBoe 000pyIOBaHHE. 8 1-15
[ToBTroputenu nuntepdetrica. Konnenrparopsl (xadsl). [IpeodpazoBarenun
uHTepdeiica. Anpecyemble mpeodpazoBarenu uHTepdeiica. MexcereBbie
nuto3sl. Jlpyroe cereBoe o6opynoanue. Kabenu /uist mpOMBIIIIIEHHBIX
ceTen.

3ammra oT IoOMeX. 8 1-15
Hcrounnku nomex. 3azemienue. [IpoBoHbIe KaHANbI IepeJaun CUTHA-
noB. [lapasuTHbie cBs3u. MeTOIbI SKpaHUPOBAHUS U 3a3€MJICHHUSL.
["anpBaHMYecKast pa3Bsi3Ka. 3alIMTa IPOMBIIICHHBIX CETEH OT MOJIHUU
N3mepuTtenbHbIe KaHAIIBI. 8 1-15
MHorokparssle u3MepeHus. JJuHaMuueckre n3MepeHusl.
CyMMUpOBaHKE NOTPEHTHOCTEN N3MEPEHUH.
ArnmnapaTHoe pe3epBUPOBAHUE. 8 1-15
PesepBupoBanue [1JIK. Pe3epBrpoBaHre NPOMBIILICHHBIX CETEH.
OreHKa HAZIGKHOCTH PE3EPBUPOBAHHBIX CUCTEM

OPC-cepaep. O630p crannapra OPC. OPC DA cepsep. OPC HDA cep- 8 1-15
Bep. Cnenuduranus OPC UA. OPC DA cepsep B cpene MS Excel
[Tpumenenue OPC cepBepa ¢ Matlab u LabView

PacueTrHo-rpaduyeckasi padora e npexycMoTpeHa yueOHbIM ILIAHOM
KypcoBasi padoTa ne npenycmMorpena yueOHbIM IIIAHOM

Oobpa3oBareibHbIE TEXHOJIOTMH

[Tpu peanuzanuu yuyeOHOro MaTepualla Kypca HCIOJIb3YIOTCS pa3nyHble 00pa30BaTelIbHbIE
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUIO aTMOC(epbl CBOOOAHON W TBOPUYECKOW IUCKYCCHH Kak
MEX]y MpernojaBaresieM U CTyJIEeHTaMHU, TaK U B CTyAeHYecKo# rpymme. Llenpio npu 3ToM siBIseTcs
BI)Ipa6OTKa Y CTYACHTOB HABBIKOB U KOMHGT@HHI/II\/’I, IIO3BOJIAIOIINX CaMOCTOATECIIbHO BECTHU HCCJIIEIOBA-
TEeJbCKYIO M HayYHO-TIelarOrMYecKyro paboTy.

[TpakTHyeckasi MOArOTOBKA MpU pealn3alud yueOHOW AMCIUIIIMHBI OPTaHUu3yeTcs MyTeM Ipo-
BEJICHUS MPAKTUYECKUX 3aHATUH, MpeIyCMaTPUBAIONIMX Yy4acTHe OOY4YalOIIMXCsl B BBIMOJIHEHUU OT-
JIEBHBIX JIEMEHTOB padoT, CBSI3aHHBIX ¢ OynyIieil mpodeccuoHaIbHOM AeITeIbHOCTHIO.

[TpakTyeckas MOATrOTOBKA Tak)Ke BKIIIOYAET B ceOsl 3aHATHS JIEKIMOHHOIO THUIA, KOTOpHIE
IpelycCMaTpUBaloT Nepefavy yueOHoM HHpopMaly o0yJyarommumMcst, HE0OX0AUMOM AJis MOCIIeayoIIe-
'O BBIIIOJHEHUs paldoT, CBSI3aHHBIX ¢ Oyaymiel mpodeccuoHaIbHON AeATEIbHOCTHIO.

AynuTopHble 3aHATUSL IPOBOAATCS B BUJE JIeKIMM ¢ ucnonb3oBanueM [IK u xomnbrorepHoro
IIPOEKTOpa, J1abOpaTOpHBIX 3aHATUH, ¢ ucnonb3oBaHueM IIK u mabopatopHbix cTeHnoB. CaMocTos-
TeNbHasl paboTa CTYISHTOB IMPOBOJUTCS O] PyKOBOJICTBOM IPEIOIaBaTeliel, ¢ OKa3aHWeM KOHCYJIb-
TaIMi U TOMOIIY MTPHU U3YYEHHUH JIOMIOTHUTEIBHBIX TEM Kypca.

DoHI OLICHOYHBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEJCTB IO JUCHUIUIMHE 00eCIeYnBaeT IPOBEPKY OCBOCHHUS IMIIAHUPYEMBbIX
pe3yabTaToOB O0y4YeHHUs (KOMIIETEHIIMA W WX HHIUKATOPOB) TOCPEJICTBOM MEPOIPHITUN TEKYIIETO,
pY6e)KHOFO 158 HpOMe)KyTO'-IHOFO KOHTpOJ'IfI 10 IUCHUIIJINHE.

CBsi3b MEKAY (HOPMHUPYEMBIMH KOMIETCHIIUSAMH M (OPMaMU KOHTPOJS MX OCBOCHHS MPE]-
CTaBJICHA B CJIEMYIOIIEH TaOHIIe:

| Ne ‘ HanmenoBanue KOHTpO- ‘ Kon v HanMeHOBaHNMe HHIMKATOpa ‘ Hanmenosanue




/Tl | JIUPYEMBIX pa3felnoB (Te- JOCTHKEHUS] KOMITETEHIIU I OLICHOYHOTI'O CPEJCTBA

MBl)

Bxos1HOM KOHTPOJIb

Bonpockl BXOgQHOTO KOH-

1 BxoaHo KOHTPOJIb
TpoJist (MUCBbMEHHO)
ATTecTanys pa3aenoB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH
2 JKW3HEHHBII UK ¥ OCHO- 3-VK-2, V-YK-2, B-YK-2, JlaGoparopnast pabora 1
BHI poekTupoBanusi ACY 3-IK-5. V-TIK-5. B-TTK-5 JlaboparopHnas paboTa 2
B 3-I1K-6, 3-11K-7, V-IIK-7, B-ITK-7 g?ogigl’f‘*a’l‘ I(’fl‘g(c’:;;
B-22, B-23 Ho)ﬂﬂ o
3 Bompocsr npoektuposanus | 3-11K-5, V-IIK-5, B-TIK-5, Jlaboparopnas pabota 4
ACY TII 3-11IK-6, B-T1IK-6 B-22, B-23 JlaGopartopHnast pabota 5
Jlaboparopnas pabota 6
JlabopartopHnast pabota 7
JlaboparopHnas padota 8
KomnnokBuym 2 (mucbMeH-
HO)
[TpomexyTouHas arTecTanus
4 OK3aMeH 3-YK-2, V-VK-2, B-YK-2, Bonpocsl k 5k3amMeHy
3-I1K-5, V-IIK-5, B-IIK-5, (TMCBMEHHO)

3-TIK-6, V-TIK-6, B-TTIK-6,
3-1IK-7, V-TIK-7, B-TIK-7
B-22, B-23

OrneHOYHbIE CpeCTBA AJIsi BXOJHOTO KOHTPOJIS MPEICTABISIOT cO00i BOIIPOCH], KOTOPHIE 3a1a-

IOTCS CTYJICHTaM B MUCBMEHHOU (opme.

B kadecTBe OLIEGHOYHOIO CpeacTBa TEKYLICTO KOHTPOJIA HCIOJIB3YIHOTCA BBIIIOJIHCHHC na6opa—

TOPHBIX pabOT U YCTHBIHM OMPOC MO pe3ynbTaTaM WX BBHIIOIHEHUS.

B kadecTBe OLIEHOYHOTO CpeACTBA aTTECCTAllMU PA3aCIIOB IIPOBOAATCA KOJUIOKBUYMBI 1 u?2co-

OTBC€TCTBCHHO, a JJIA HpOMe)KYTOqHOﬁ arrecTalvu NpeaAyCMOTPECHBI TCOPETUICCKUC BOIIPOCHI.

©CoNo~wWNE

ITo uroram oOyueHuUs: BHICTABIISETCS IK3AMEH.

Bonpocel BXOAHOr0 KOHTPOIA
1. OcHOBHEBIE THIIBI HCTIOJHUTENBHBIX YCTPOMCTB CHCTEM YIIPABJICHUSL.
2. O603HaUEHUS PJIEMEHTOB Ha MPUHIUITHAIBHBIX YJIEKTPHUECKUX cxeMax. [Ipumepsr.
3. Ilpumepsl MOCTPOEHMSI YCIOBHBIX 0003HAYEHUH TPUOOPOB U CPE/ICTB aBTOMATHU3ALINH.
4. Busibl U3MEpUTEIbHBIX YCTPOMCTB.
5. IIporpammupyemMsle TOTHYECKUE KOHTPOJLIEPHL.
6. SCADA-cuctemsl.

Bonpocs! pis arrecranuu pasaeiaa 1 (koa1okBuym 1)
Hate onpenenenue ACY npousBosictBom win ERP-cuctemsl.
Hatb onpenenenne ACY npou3BoACTBEHHBIMU IIporieccaMu i MES-cucremsl.
Hate onpenenenre ACY TeXHOJOTMYECKUMH MTPOLIECCAMH.
IlepeuncnuTh OCHOBHBIE CTaHIAPTHI.
[Tepeuncinuts Tpu moaenu XKI[ ACY.
Jlatb onpenenenne KackaaHoi Moaenu npouecca cozganus ACY.
JlaTh onpeneneHne UTEpallMOHHON MoIenu mporecca coznanus ACY.
JlaTb onpeneneHne cuupaieBUAHON MoJienH npouecca co3nanus ACY.
[lepeuncnuTh cTaguu 1 dTanbl KAaHOHUYECKoe npoekTupoBanue ACY.




10.
11.
12.
13.
14.
15.
16.
17.

Ilepeuncnuts rpynns! ctaauid 1o T3.

ITogmucanune T3.

HcnosnHeHue cUCTEMBI.

3aBepiieHue padoT.

Kakue BBIIBUTAIOTCS TPEOOBAHUS K TEXHHUKO-9KOHOMHYECKOMY 000CHOBaHHIO poekTa AC?

B uem 3akmmouaeTcs miaHupoBaHue nporecca pazpadborku AC?

B yewm 3akmouaercs opranuzaius nporecca pazpadborku AC?

C Kako# 1eNbI0 OCYIIECTBIISETCS OIlEHKA TPYIOEMKOCTH U JUTUTEIbHOCTH pa3padotku 10 AC?

CryneHT Ha KOJUIOKBUYME JaeT OTBEThl Ha 10 BONpPOCOB M3 NPUBEIEHHOIO BHIIIE NEpeyHs. 3a

Ka)KJIbIi TIPaBUIIBHBINA OTBET Hauucisgercs 0,5 6amioB. MakcuMaabHO 3a KOJUIOKBUYM - 5 OaJIJIOB.

IIkana onennBanus pasjaena 1

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH | ATTecTalUs pas- MakcuMasibHbIi / MUHUMAJIbHBIA

aenaa 0aJ11 119 aTTecTalluy pa3jiesa
JlaboparopHuas padota 1 — 5 6awtoB KommokBuym 1 - 5 20 6asmnoB /
JlaGopaTopHnas pabora 2 — 5 6amnoB 0. 12 6ammoB
JlabopaTtopHas pabora 3 — 5 6ayI0B

RRooo~NoOR~wNd F
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0.
1.
. [lepeuncnutp n3Becruoie SCADA-nakeTsl.

. Ilepeuncnute koMnoHeHThl opranuzanuu nporpamm (POU) CoDeSys u ux Ha3HaueHHe.
. [narpammer SFC.

. Cniucok nnctpykuui IL.

. CtpykrypupoBaHHbIii TeKCT ST.

. Peneitnbie nuarpammer LD.

18.
CryneHT Ha KOJUIOKBUYME AaeT OTBETHI Ha 10 BOMpPOCOB M3 NPUBEIEHHOIO BHIIIE NMEpPEUHS. 3a

Bomnpocsl pi1s arrectanum pasgesia 2 (KOJJIOKBUYM 2)
OT00pa3uTh U naTh KpaTKyto xapakTepuctuky cxembl ACY TII ¢ omHUM KOMIBIOTEpOM
U OJJTHUM YCTPOICTBOM BBOJIa U BBIBOJA.

JlaTh orpeiesieHue pacrpeieIeHHbIM CHCTEMaM aBTOMATH3aIIH.

Hatb onpenenenne MHOroyposHesoi apxutekrype ACY TII.

Hatb onpenenenue monenu OSL

Jlatb kpaTKylo xapaktepuctuky untepdeiicy RS-485.

JaTh KPaTKylo XapakTepucTuky uurepdericy RS-422.

JaTh KPAaTKYIO XapakTepucTUKy nntepdeiicy RS-232.

[lepeuncauTh N3BECTHBIE MPOTPAMMHPYEMBIE JIOTHYECKHE KOHTPOJUIECPHI.
Ha3nauenue ycTpoiCTB BBOJa-BbIBOIA

UYro Bxoaut B cocras [IJIK.

Hatb onpenenenne texnonoruu OPC.

@yHK1roHanbHble quarpammsl FBD.

KaXKIbI TPaBUIIbHBIN oTBeT Hauucnsercs 0,5 6amioB. MakcumanbHO 3a KOJJIOKBUYM - 5 0ajlioB.

Ikana oueHuBaHus pasjena 2

Texkyuuii KOHTPOJIb YyCIIeBAEMOCTH | ATTecTauus pas- MaxkcumajibHbIi / MUHUMAJbHBII
aena 0aJ11 1)1 aTTecTallMy pasjena

JlaGopatopHnas pabora 4 — 5 6ayioB Komnoksuym 2 - 5 30 6amnos /

JlabopaTtopHnas pabota 5 — 5 6annoB 0. 18 6amoB

JlaGopatopHnas pabota 6 — 5 6amioB
JlaGopaTopHas pabora 7 — 5 GamoB
JlaGopatopHas pabora 8 — 5 6ayioB

TeopeaneCKne BOIIPOCHI HA JK3aM€H.

1. ACY npousBoactsom uiu ERP-cuctemsl.




2. ACY npousBoJCTBEeHHbIMHU Iporieccamu uin MES-cuctemsl.
3. ACY TeXHOJIOTHYECKUMH MPOIIECCaAMHU.
4. Cranpaprsl.
5. Tpu mogenu XKI[ ACY.
6. Kackamgnas mozens mporecca cozganust ACY.
7. Hreparmonnas moaens mpouecca coznanus ACY.
8. CnupaneBuanas Mojens npouecca co3aanus ACY.
9. Kanonwnueckoe npoektupoBanre ACY. Craauu u dTamsbl.
10. Kanonnyeckoe npoektupoBanue ACY. I'pynmna craguii no T3.
11. Kanonunueckoe npoektupoBanune ACY. [loanmucanue T3.
12. Kanonnyeckoe npoekrupoBanne ACY. VcromHeHne CHCTEMBI.
13. Kanonunueckoe npoektupoBanne ACY. 3apepiieHue pador.
14. TpeGoBaHUs K TEXHUKO-DKOHOMUYECKOMY 000CHOBaHHIO mpoekta AC.
15. [InanupoBanue u opranu3zaius npouecca pazpadbortku AC.
16. Onenka TpyA0EMKOCTH | JuIuTeNbHOCTH pa3zpadotku [10 AC
17. Texuuko-skoHOMHuueckoe obocHoBanue AC. Ilpocreiimmii Bapuant ACY TII ¢ ogHuM KOM-
IBIOTEPOM U OJJHIM YCTPOHCTBOM BBOJIA U BHIBOJA.
18. TpebGoBanus k apxutektype ACY TII.
19. PacnipeienieHHbIE CUCTEMBI aBTOMATH3AIIH.
20. MuoroyposHeBas apxutekrypa ACY TII.
21. Obmue cBeleHus O MPOMBIIIICHHBIX CETSIX.
22. Mogens OSL
23. UnTepoeiic RS-485.
24. Varepoeiic RS-422.
25. UnTepoeiic RS-232.
26. nTepdetic "TokoBas neTis".
27. HART-mporoxo.
28. CAN.
29. [IporpaMmmupyeMBbIe JTIOTHYECKHE KOHTPOJUICPHI.
30. KomnbroTep B cucTeMax aBTOMaTU3aIUH.
31. YcrpoiicTBa BBOJA-BBIBOJIA
32. Crpykrypa u coctas ITJIK.
33. Unrerpanus [1JIK B ACYTIL
34. Texuonorust OPC.
35. OcHoBHBIe TpUHIUTBI cTaHaapTa MOK 61131-3.
36. SCADA-nakeTsI.
37. CoDeSys.
38. KomnonenTts! opranuzanuu nporpamm (POU) CoDeSys .
39. Tums! 1aHHBIX.
40. TlepemeHHbIE.
41. Crpykrypa nporpamMmmHoro obecnieuenus [TJIK.
42. S3eiku MOK 61131-3. Tuarpammsr SFC.
43. Crimcox nHCTpYKIwii IL.
44. CtpykrypupoBaHHbIii TekcT ST.
45. Peneiinble nuarpammel LD.
46. ®ynkunoHanbHble nuarpammel FBD.
DK3aMeH MPOBOJIUTCS B MUCBMEHHOU (hopMe, IyTeM OTBeTa Ha 2 BOIIPOCA U3 BHIMIETPUBEICHHOTO
nepevns. [Ipu 3ToM oreHMBaeTCsl MPaBUIBHOCTh U MOJIHOTA OTBETa. MaKCHMaNIbHBIN Oas 3a 3a4eT —
50 6amtoB (25 6anIoB 3a KaxK kIl BOTIPOC).

®opMa OlICHUBAHUSA OTBETA CTYJAEHTAa HA IK3aMeHe
1o aucuuIuinHe «Ku3HeHHbIN MUK U npoekThupoBaHue ACY TeXHOJIOTHYECKUMU MPO-



neccamMm»

banawbl Ouenka TpeOoBaHusl K 3HAHUAM
(pedTUHroBOM IK3aMeHa
OIICHKH) (cranmapTHas)
45-50 «OMAUUHON OrneHka «OTIMYHO» BBICTABIIAETCS CTYACHTY, €CIM OH TIyOOKO

Y MMPOYHO YCBOWJI MPOTPaMMHBIA MaTepuas Mo JUCIUIIIMHE, UC-
YepIIbIBAIOIIIE, MTOCIIEI0BATEIBLHO, YETKO U JIOTHYECKU CTPOMHO
€ro M3jaraer, yMeeT TECHO YBS3bIBaTh TEOPHIO C IPAKTHUKOM,
CBOOOIHO CIpaBISETCS C 3a7a4aMu, BOIIPOCAMU M PYTHMH BH-
JlaM{ TIPUMEHEHHUsI 3HAaHUHW 110 OOIIUM BOIPOCAM MPOEKTHPOBA-
uusg ACY TII u ero >XKU3HEHHOT'O ITUKJIA.

36-44 «XOPOULOY OneHka «XOpoIlo» BBICTABISAETCS CTYACHTY, €CIH OH TBEPIO
3HAeT MaTrepuas Mo JUCHUIUIMHE, TPAMOTHO U IO CYIIECTBY H3-
JlaraeT ero, He JOIyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOCHI 9K3aMEHAIMOHHOTO OHIIeTA.

30-35 «y008671emeo- OneHka «yIOBJIETBOPUTEIIBHO» BBICTABISETCS CTYAEHTY, €CIIU
pUmenbHo» OH HMEET 3HaHMA TOJBKO OCHOBHOIO Marepuaja IO IHUCIH-
IUTMHE, HO HE YCBOMJI €ro JeTalleH, TOIyCKaeT HETOYHOCTH, He-
JIOCTaTOYHO MPaBHUIIbHBIE (HOPMYIHUPOBKH, HAPYIICHHUS JOTHYe-
CKOH TOCIIEAOBATEIbHOCTH B M3JIOKCHUU MPOTPAaMMHOTO Mate-

puasa.
0-29 «neyoosenemeo- | OLIEHKa «HEYAOBIECTBOPUTEIIbHOY» BBICTABISETCSA CTYIEHTY, KO-
pumenvbHo» TOPBII HE 3HAET 3HAYUTEIBbHOM YacTH IPOrpaMMHOI'0 MaTepuaa

[0 JUCLMILIMHE, JOIYCKAET CYLIECTBEHHbIE OINOKH, OCTaBIISET
HE pacKpBITHIMU BOIIPOCHI 3K3aMEHAI[MOHHOT0 OUJIeTa.

YuebHO-MeTOAM4YecKOe U MHPOPMAIMOHHOE oOecneyeHre Y4eOHOH TuCIHU-

TIJIMHBI
OcHoBHas nuTeparypa:
1. CocHun, I1. . ApxutekTypHOe MOJEINPOBAaHIE aBTOMATU3UPOBAHHBIX CHCTEM : yueO-
Huk / II. . Cocaun. — Cankr-IlerepOypr : Jlanp, 2020. — 180 ¢. — ISBN 978-5-8114-3919-5. —
Texcr:  snexTpoHHBI /  JlaHp  :  3nekTpoHHO-OMOnmoreunass  cucrtema. —  URL:
https://e.lanbook.com/book/130183.
2. MeTtomonorndeckue OCHOBBI TIOCTPOCHHS 3alIUIIEHHBIX aBTOMATH3UPOBAHHBIX CHCTEM

: yauebHoe nocobue / A. B. lymkun, O. B. Jlankun, C. B. [lotexeuxuit, A. I1. Jlanunkun. — BopoHex
: BTYUT, 2013. — 263 c. — ISBN 978-5-89448-981-0. — TexkcT : anexTpoHHbI // JIaHb : 3JeKTPOH-
Ho-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/72890.

3. CwmupHOB, 10. A. TexHudyeckne cpeacTBa aBTOMaTH3aIMU U YIPaBIEHUS : ydyeOHOe TIo-
cobue / FO. A. CmupHoB. — 3-¢ u3f., crep. — Cankr-IlerepOypr : Jlans, 2020. — 456 ¢. — ISBN
978-5-8114-5413-6. — Tekcr : anekTpoHHbIH // JlaHb : anekTpoHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/140779.

JlonmonHuTenpHas TuTEpaTypa:

4. Mstex, C. B. [IpoMbinieHHble KOHTpOJIEps! : yueObHoe nocobue / C. B. Marex. —
Hoocubupck : HI'TY, 2016. — 160 c. — ISBN 978-5-7782-3097-2. — Tekcr : anekTpoHHbIH // JlaHb
: DIIEKTPOHHO-OnOMMoTeynas cuctema. — URL: https://e.lanbook.com/book/118135.

5. I'aBpuioB, A. H. CpencrBa v CHUCTEMBI YIPaBJICHHS TEXHOJIOTHUYECKHMH TPOIECCAMU :
yuebnoe nocobue / A. H. I'aBpuinos, FO. B. [IarakoB. — 3-e u3zn., crep. — Canxt-IletepOypr : Jlansb,
2019. — 376 c. — ISBN 978-5-8114-4584-4. — TekcT : 2neKTpOHHBIHN // JlaHb : 3JEKTPOHHO-



https://e.lanbook.com/book/130183
https://e.lanbook.com/book/72890
https://e.lanbook.com/book/140779
https://e.lanbook.com/book/118135

oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/122190.

6. Tyros, B. B. IlpoektupoBanue aBTOMaTH3UPOBAHHBIX CHUCTEM YIpaBJICHHUA : ydeOHOE
nocobue / B. B. Tyros, A. U. Ceprees, H. C. lllapoB. — Canxkr-IletepOypr : Jlans, 2019. — 172 ¢. —
ISBN 978-5-8114-3858-7. — TekcT : 31eKTpoHHBIH // JIaHb : 3JeKTPOHHO-OMOIMOTEUHAs CHCTeMa. —
URL: https://e.lanbook.com/book/123695

7. Mysunos, X. H. [IporpaMMHO-TeXHHYECKHE KOMIUIEKCHI aBTOMAaTU3UPOBAHHBIX CUCTEM
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MarepuajbHO-TEXHHYECKOE O0ecneyeHue y41eOHOH TUCUUILIMHBI

JIeKIIMOHHBIE 3aHATHS MPOBOIATCA B y4eOHOM JIGKIIMOHHOM ayAUTOPUH, MPEIHA3HAYEHHON JUIs
IIPOBEACHUS 3aHATUHN JIEKIIMOHHOI'O THIIA, TPYIIIOBBIX U MHIMBUAYAIbHBIX KOHCYJIbTAlUH, TEKYLIETO
KOHTPOJISL U TIPOMEXKYTOYHOH aTTecTanuu. AyAuTopusi 000pyIoBaHa MYJIbTUMEAHHHBIM KOMILJIEKCOM,
B COCTaBE KOTOPOr0 KOMIIBIOTEP C KOJIOHKaMH, IIPOEKTOP U 3KPaH.

JlaGopaTopHble 3aHATHS IPOBOJATCS KOMIBIOTEPHOM KJIacce, a TAKXKE B CHELHATU3UPOBAHHOM
nabopaTopuy, OCHAILICHHON KOMIbIOTEpaMu Ul u3ydeHus cpen nporpammuposanus I1JIK u nabGopa-
TOPHBIMHM ycTaHOBKaMu «CHcTeMa ynpaBieHUs TEMIIEPATypOH B II€YM Ha OCHOBE peryisropa TPM-
151».

quﬁﬂo-MeTozmquKne PEKOMEHIAIUNA NJIA CTYACHTOB

1. Ykazanus aJis npOoCayIIMBaHus JEKIUI

[lepen HauanoM 3aHATHIl BHUMATEIbHO O3HAKOMUTHCS C YUCOHBIM IJIAHOM MPOBEICHUS JICKIIHi
Y CIIICKOM PEKOMEH/IOBAaHHOU JTUTEPATYPHI.

[Tepen mocemeHueM oYepeTHON JISKIIMA OCBEKHUThH B MTAMSITH OCHOBHBIC KOHIICTIIIMH ITPOMICHH O-
ro pa"ee marepuaia. [loIroToBUTEL pru HEOOXOIMMOCTH BOIIPOCHI MpenogaBatento. He Hamo onacaTs-
Cs1, YTO BOIIPOCHI MOT'YT OBIThH IPOCTHIMHU.

Ha nexuuu ocHOBHOE BHMMaHUE CIEAyeT yIensaTh He ¢GopMyllaM U MaTeMaTHYeCKUM BBIKJIA-
KaM, a COJIePKAHUIO U3y4aeMbIX BOIIPOCOB, OMPEICIICHUSAM U TOCTAHOBKAM 3aj1au.

B nporecce nzydeHus JEKIIMOHHOTO Kypca HEOOXOIMMO O BO3MOKHOCTH YacTO BO3BpAIaThCs
K OCHOBHBIM TIOHATHUSM M METOJaM PEIICHUS 3aja4 (3/1eCh BO3MOKEH BHIOOPOUYHBIA KOHTPOJb 3HAHHMA
CTYJICHTOB).

JXenarenpHO HMCIIONB30BATh KOHCIICKTHI JICKIUI, B KOTOPBIX MCIOJIB3YETCS MPUHATAS MPEroaa-
BaTeyieM cucTeMa 0003HAYCHUH.

st 6onee moapoOHOro M3ydEeHHs Kypca clieyeT paboTaTh ¢ PEKOMEHIOBAaHHBIMH JIUTEPATYP-
HBIMH UCTOYHUKAMHU U BHOBB MOSBIISIOIIUMUCS UICTOYHHKAMH.

2. YkazaHus A7 ydacTus B 1a00PaTOPHBIX 3aHATHUSIX

[lepen mocenieHreM ySCHUTh TEMY JJa0OPATOPHOTO 3aHATHS U CAMOCTOSITEIbHO U3YYUTh Teope-
TUYECKHUE BOTIPOCHI.

B koHI1e 3aHATHS TPU HEOOXOJUMOCTH BBISICHUTD y MPEMOJaBaTENsI HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3ybTaThl BHIIOJIHEHUS Pa0OTHl HEOOXOAMMO paceyarars.

3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAJBIBACTCS U3 HECKOJIBKUX COCTABJISIONINX

- paboTa ¢ TeKCcTaMu: YI4eOHHKaMH, UCTOPUICCKUMHE ITEPBOMCTOYHUKAMH, JIOMOJIHUTEIIBHOMN JIH-
TEepaTypoH, B TOM YHCJIe MaTeprallaMy MHTEPHETA, a TAKXKe MPOPad0TKa KOHCIIEKTOB JICKIIHIA,

- U3y4YCHHE TEM JJIsi CAMOCTOSITEIbHOTO OCBOCHHUS;

- MOATOTOBKA K TA0OPATOPHBIM 3aHSATHSIM;

- MOATOTOBKA K 9K3aMEHy HEMOCPEJCTBEHHO TIEpe]] HIM.

Takum oOpa3oM, camocTosITeNbHAsT padoTa CTYACHTOB SIBISETCS HEOOXOIUMBIM KOMIIOHEHTOM
TTOJTYYEHUS TIOJTHOIICHHOTO BBICIIIETO 00OPa30BaHMSI.

MeToanyecKkue peKOMeHIANUN 1JIsl IpenoaaBaresaen
1. Ykazanus a1t npoBeACHUS JICKIUN

Ha nepBoii BBoHOI Nekiuu crenath oOumii 0630p cogepx aHusi Kypca U OTMETUTh HOBBIE Me-
TOJIBI M TTOJIXOIBI K PELICHHIO 33a]a4, pacCMaTpUBAaEMbIX B Kypce, JOBECTH J0 CTYJIEHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH HA BOIIPOCHI.



IIpu noAroToBKe K JEKIMOHHBIM 3aHATUSAM HEOOXOAUMO IPOAYMATh IJIaH €ro MpOoBEAEHus, COo-
Jep>KaHue BCTYINHUTEIbHON, OCHOBHOM M 3aKTIOUUTEILHON YaCTH JICKIIUU, 03HAKOMHUTHCSI C HOBUHKAMHU
y4eOHOI U METOAMYECKON JUTEPATyphl, MyOIUKALUAMU EPUOINIECKOM TIeYaTH 10 TeMe JICKIIMOHH O-
IO 3aHATHS. Y TOYHHUTH TUIAH TPOBEIEHUS J1abOpaTOpHOro 3aHATHS 10 TeMe JeKuu. [lepen n3noxenu-
€M TEeKYIIETO JIEKIIMOHHOTO MaTepHajia HallOMHUTh 00 OCHOBHBIX UTOTaxX, JOCTHUTHYTBHIX HA MPEIbIIY-
mux Jekuusax. C 3Toi 1enbro 3aJaTh HECKOJIbKO BOIPOCOB ayAMTOPUU U OCYILECTBUTH BEIOOPOUYHBIN
KOHTPOJIb 3HAHUS CTY/IEHTOB.

B Xxoze neKmoHHOro 3aHATHS NPENoAaBaTellb 10JKEH Ha3BaTh TEMY, ydeOHbIe BOIIPOCHI, O3HA-
KOMHTb CTYJCHTOB C IIEpEYHEM OCHOBHOM U JOIOJIHUTEIBHOM JUTEpaTyphl 110 TeME 3aHATUSA. Packpbl-
Basi CoJiepKaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/IEHTOB HAa OCHOBHBIX KaTErOpUsX,
ABIICHUSIX U TIPOLIECCaX, OCOOCHHOCTAX MX MpOTeKaHus. PacKpbIBaTh CYLIHOCTh U COJAEp)KaHHE pas-
JIMYHBIX TOYEK 3PCHUS U HAYYHBIX IMOAXO0J0B K OOBSICHEHHUIO TEX MM MHBIX SIBICHUI U TIPOIIECCOB.

Craenyer apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3ULUIO MO CIOPHBIM TEOPETHYECKUM
BonpocaM. [IpuBoaute npumepsl. 3aaBaTh M0 XOAY U3JIOKEHMS JIEKLIMOHHOTO MaTepuaia puropuye-
CKHE BOIPOCHI U CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTMBU3ALMU MBICIUTENBHON Aes-
TEJIbHOCTU CTYJEHTOB, MOBBILICHUIO X BHUMAHUS U HHTEpeca K MaTepHally JeKIUH, €€ COJIEPKAHUIO.
[IpenonaBaTens AOIKEH PyKOBOAUTH PabOTOM CTYyJJ€HTOB IO KOHCIEKTHUPOBAHUIO JEKIIMOHHOIO MaTe-
puaa, MoAYEpPKUBaTh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUH M3ydyaeMoil
TE€MBbI, 0CO00 BBIJEISAA, KAaTerOpUaIbHBIN anmapaT. B 3akiIouuTeNnbHON 4acTH JIEKIMH HEOOXOIUMO
copMynHupoBaTh OOIIE BBIBOABI IO TEME, PACKPHIBAIOIINE COJCPKAHNE BCEX BOIPOCOB, MOCTABICH-
HBIX B JIeKIUH. OOBABUTH TJIAaH OYEPETHOTO Ja0OpaTOPHOTO 3aHATHSA, 1aTh KPAaTKUE PEKOMEHIAINH 10
MIOJITOTOBKE CTYAECHTOB K Ja0opaTOpHOMY 3aHATHIO. ONpeaeauTb MECTO U BpeMsl KOHCYJIbTAallUU CTY-
JIeHTaM, [T0KEeJIaBLIIMM BBICTYIIUTh C TOKJIaZaMU U pedepaTaMu.

Ha nmocnenneit nekuuu ynenuTh Bpems Uid 0030pa Hanbosee BaKHBIX IOJIOKEHHH, paccMOT-
PEHHBIX B Kypce.

2. VkazaHus JUIsl IPOBEACHUS J1aOOPaTOPHBIX 3aHATUI

YeTko 0003HAYUTH TEMY JIAOOPATOPHOM pabOTHI.

OO6cyauTh OCHOBHBIE MOHATHUS, CB3aHHBIE C TEMOU PabOTHI.

B mpouecce pemieHus 3aad BECTH JUCKYCCHIO CO CTYAEHTaMU O MPAaBWJIBHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeuath CTYACHTOB, Hau0OoJIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KkoHIle 3aHATHA 337aTh ayIUTOPHHM HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, MIPOKOHTPOJIMPOBATH
X071 BBITIOJHEHUS J1aOOpaTOPHON pabOTHI.

3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOSATENIbHOW PabOThI CTYJECHTOB

[To ycMoTpeHnuto nmpenoaaBartess 3aJJaHue Ha CAaMOCTOATEIbHYIO0 pab0Ty MOXKET ObITh HHIUBUY-
ITBHBIM WA (POHTATHHBIM.

[Tpu MCNoOIP30BAHNN MHIMBUIYAJIHHBIX 33JJaHU TPEOOBATh OT CTY/ACHTAa MUCHMEHHBIH OTYET O
IIPOJIeJIaHHOM paboTe.

IIpu mpumeHeHMH (POHTAIBHBIX 3aJaHUN BECTH KOJUICKTUBHBIE OOCYXIEHHS CO CTyIEHTaMU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHM.

C uenbro KOHTPOJISI KauecTBa BBHINIOJIHEHUSI CAaMOCTOSITEIbHON paboThl TpeOOBaTh MWHANBUYANb-
HBIE OTYETHI (JOMYCTUMO BMECTO MUCHMEHHOTO OTYETa NMPUMEHATh WHAWBUAYaJIbHBIE KOHTPOJIbHBIC
BOIIPOCHI).
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