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 ITPOI'PAMMA
no pucuurmHe «Ku3HeHHbI UK U npoektrpoBaHue ACY TeXHOJIOTHYECKU-
MH IIPOLECCAMM

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



Henab ocBOeHUs AUCHMUIINHBI
IToaroroBka K IPOEKTHOU AEATEIbHOCTH, CBA3aHHOU C BOIIPOCAMM IIPOEKTUPOBAHUS aBTOMAaTHU-

3UPOBAHHBIX CUCTEM YIIPABJIEHUS TEXHOJIOTMUYECKUMU IIPOLIECCAMH.

3ajaun U3y4eHus: JUCHUIIIMHBIL:

- IOJIyYUTh 3HAHUS O )KU3HEHHOM LIMKJIE U OCHOBHBIX 3Tamnax npoekrupoBanus ACY TII;

- U3YYHUThb apXUTEKTYPY, IPOMBIIICHHBIE CETH U UHTEp(eichl, KOHTPOJUIEPHI JIsl CUCTEM aB-
TOMaTU3aluy, s3bIKH porpammuposanus I1JIK;

- chopMupoBaTh KOMITETEHIIMHU y oOydatomuxcs cornmacHo OC HUAY MUDMN.

JluciumiimHa u3y4aeTcsl B COOTBETCTBHH € IPO(ECCUOHATLHBIMU CTaHAAPTAMH:

- [Ipodeccuonanbubiit cranaapt 24.062 MHxeHep-IpOSKTUPOBIIUK 110 BBIBOAY U3 JKCILTyaTa-
MU O0BEKTOB MCIIOJIb30BAHUS aTOMHON YHEPIHH;

- IIpodeccuonanpusbiii ctanaapt «24.009. CrenuaaucT Mo ynpaBiIeHUIO MPOCKTaMU U IPO-
rpaMMaMu B 00JacTH MTPOU3BOJICTBA DJIEKTPOIHEPTUU aTOMHBIMH 3JIEKTPOCTAHIIHSIME;

Mecto aucuuminnabl B crpykrype OOII BO
[Tpu u3yuenum kypca «KuszHeHHbI 1ukn 1 npoektupoBanue ACY TEXHOJIOrMYECKHMMH MpPO-

LIECCaMU» K CTYJCHTY MPEIbSBIIAIOTCS CIEAYIoLIe TpeOOBaHMs: CTYACHT 3HaeT Ha3HaYeHUe, yCTPOou-
CTBO, TEXHWYECKHE XAPAKTEPUCTUKU U NPUHLMI ACUCTBUS JAaTYUKOB, UCIIOJIHUTEIBHBIX YCTPOICTB;
Ha3HayeHUe, MPUHLUIIBI eHCTBUSA, aITOPUTMbI pabOThl CUCTEM aBTOMATHYECKOTO YIPABICHMS; CIIO-
cOOEH MPUMEHATh 3HAHHE NMPUHLUIOB paboThl U YCTPOMCTBA aBTOMAaTHUECKUX PEryJIsTOPOB, IPUOO-
POB KOHTPOJISI, U3MEPUTENIbHBIX KAaHAJIOB, BJIAJIC€T MPUHLIMIIAMU OCTPOEHUS U CHUCTEM aBTOMaTHue-
CKOTO YIIpaBJICHUS.

[lepeueHp AUCUMIUIMH, YCBOEHHE KOTOPBIX CTYAEHTaMU HEOOXOIUMO Ul M3yuY€HUs JAAHHON
TMCUUIUIAHBL: JIaT9uKU U IETEKTOPHI (PU3NYECKUX YCTAaHOBOK, [IpoeKkTupoBaHHE CUCTEM YIPaBICHHS,
Teopust aBTomMaTHueckoro ympasieHusi, Mukponponeccopuble cucteMbl, ACY TeXHOJIOrH4eCKUMHU
nponeccamu ADC, CucteMsl yrpasiieHus, VicnonHuTeNnbHbBIE YCTPOCTBA cucTeM yrpasienus, Opra-
HU3aLlKs, YIIPaBJICHNUE U TUIAHUPOBAHKUE TPOU3BO/ICTBA.

3HaHus, MOJIy4YeHHbIE ITPU OCBOSHUH JUCHUIUIMHBIL, HEOOXOIMMBI IIPU BBIITOJHEHUN BBITYCKHOMN
KBAJTM(HUKAIIMOHHON paboThl, a TaKXKe MPU MPOXOKICHUU MPOU3BOICTBEHHOM (IKCIIIyaTallMOHHON M
MPETUIUIOMHON) IPAKTUKH.

O06o0011eHHbIE TPYAOBBIE (DYHKIIMH, KOTOPHIE CMOXET MOJHOCTHIO WM YaCTUYHO MPOJEMOH-
CTPUPOBAThH CTYJIEHT MPU OCBOEHUU JTaHHOM TUCIUIUINHBIL:

- IIpodeccuonanbupiii crannapt «24.009. Crnenuanuct Mo yrnpaBlIeHUIO TMPOEKTaMU U TMPO-
rpaMMaMi B OOJIaCTH TPOHM3BOJACTBA JIICKTPOIHEPTUH ATOMHBIMH AJIEKTpOocTaHIusIMU» - B/03.7.
VYnpasiieHue pecypcaMu IpoeKTa;

- IIpodeccronanbublit cranaapt 24.062 MHxeHep-NpOeKTUPOBIIUK 10 BBIBOAY U3 IKCIUTyaTa-
UM 0OBEKTOB MCMOJIb30BaHUS aTOMHOM sHeprun A/01.6. BrinonaHeHne paboT mo moJAroToBke K Mpo-
€KTUPOBAHHUIO BBIBOJIA U3 IKCILTyaTallui 00BEKTOB UCIOIB30BaHus aToMHOM sHepruu; B/01.7. Tloaro-
TOBKa MPOEKTHOM NOKYMEHTAllMu MO BBIBOJAY M3 AKCILUIyaTallMM OOBEKTOB HCIOJIb30BAaHUS aTOMHOM
sHeprun; B/02.7. Onpenenenre noTpeOHOCTH B TEXHUYECKUX CPEACTBaX B MPOEKTax IO BHIBOAY U3
SKCIUTyaTalMi 00BEKTOB HCIOIb30BaHUs aToMHON sHepruu; B/04.7. Texnuko-skoHOMUYECKoe 060c-
HOBaHHUE MPOEKTHBIX PEIICHUH MO BBIBOAY M3 3KCITyaTallud 00BEKTOB UCIIOIb30BaHUS aTOMHOM 3HEp-
run; B.7. Pa3paboTka nmpoekTa 1o BBIBOJLY U3 IKCILTyaTallud 00OBEKTOB UCIOIb30BAHUS aTOMHOM 3HEp-
TUH.

Komnerenuuu ody4amwierocsi, popMmupyembie B pe3yJibTaTe 0CBOCHHUS AU CHHUIIIMHBI

B npornecce ocBoeHusl TaHHON JUCHMIUIMHBL y CTYAEHTAa (GOPMUPYIOTCS CIEAYIOIINE KOMIIe-
TEHLUU:



YHHUBEpCaIbHbIE

Kon
KOMIIE-
TEHIINU

HaunmenoBanue koMmiie-

TEHIUHA

Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU

YK-2

Cnocoben
IIPOEKTOM Ha BCEX 3TaIax
€ro >KU3HEHHOTO LIUKJIa

YIPaBJIATh

3-YK-2 3Hatk: 3Tansl )KM3HEHHOI'O LIMKJIA IPOEKTA; 3Tallbl
pa3paboTKu U peanu3aluy MpoeKTa; METOAbl Pa3padOTKU U
YIpaBICHUS NPOEKTaMU

V-VYK-2 YmeTs: pazpabaTsiBaTh MPOEKT C YIETOM aHAIN3a
aIbTEPHATUBHBIX BAPUAHTOB €r0 PEAIM3aLUU, ONIPEAETATh
L[eJIeBbIE ATAIbl, OCHOBHbBIE HAMPABICHUS padoT; 00BACHUTH
1enu ¥ chopMynupoBaTh 3a/1a4u, CBSI3aHHbIE C TIOJrOTOB-
KOH M peanusalifeil MpoeKTa; ynpapisTh IPOESKTOM Ha BCEX
JTanax ero >KM3HEHHOI'0 IIUKJIa

B-YK-2 Bnaners: MmeToaukamu pa3pabOTKU U YIIPABICHHS
MIPOEKTOM; METO/IaMH OLIEHKH IMMOTPEOHOCTH B peCypcax

s dexTuBHOCTH

npodeccuoHanbHbIe

3anaun npodec-
CHUOHAJIBLHOH Hes-
tenpHOCTH (3I11)

OOBexT Uin
00J1acTh 3HAHUS

Kon n HaumeHnoBa-
HUE KOMIIETEHIIUHN

NHaukaTtopsl TOCTUKEHNUS KOMIIETEHIIUN

Pa3zpabotka mnpo-
eKTHOU M paboyeit
TEXHUYECKON J0-
KyMEHTAIIHH,
odopmiieHHe 3a-
KOHYEHHBIX IPO-
€KTHO-
KOHCTPYKTOPCKHX
pabot

Pa3zpabotka mpo-
eKTHOHU U paboueit

CoBpemMeHHast
AJIEKTPOHHAS
CXEMOTEXHHUKA,
AJIEKTPOHHBIC
CUCTEMBI SiIep-
HBIX U
bu3nIecKux
YCTaHOBOK, CH-
CTEMBI
aBTOMATHU3UPO-
BaHHOTO YIIPaB-
JICHUS sIIepHO-

IK-5 Cnocoben
(hopMyIUPOBaThH LIEIH
MPOEKTa,  BHIOUPAThH

KpUTEpUH M IIOKa3a-
TENHW, BBISIBISTH TpH-
OpUTETHl  pPELIeHUS
3a1a4

3-IIK-5 3HaTh: METOMOJIOTHIO TIPO-
EKTHOW JeATeTbHOCTU; >KU3HEHHBII
IIUKJT TIPOEKTa, OCHOBHBIE KPUTCPUU U
nokazarenu d(pQPeKTUBHOCTH U 0O€3-
OITaCHOCTH,

V-IIK-5 ymets: popmynupoBaTh 1ie-
JIM ¥ 32J1a9¥ MPOCKTA,

B- I1IK-5 Bnazers: MeTOgaMu aHaIn3a
PEe3yJIbTaTOB TIPOSKTHOU JeSATeIhHO-
CTH

I[IK-6 Criocoben «
KOHCTPYMPOBAHUIO H

3-I1K-6 3Hath: TpeboBanus Oe3omac-
HOW pPabOThl, MpeAbSABISIEMbIE K Y3-

TEXHUYECKOH J0- | PU3NUYECKUMU HPOEKTUPOBAHUIO JIaM ¥ DJIEMEHTAM CHCTEM;
KyMEHTAaIlUH, YCTaHOBKAaMH. y3JI0B M JJICMCHTOB | Y- []K-6 ymeTb: KOHCTPYHpPOBAaTh U
opopmiienne 3a- | SnepHo- annaparoB 1 CHCTEM B | noekTMpOBaTh 3JIEMEHTHI CUCTEM B
KOHUEHHBIX MpO- | SHEpreTudecko, | COOTBETCTBUM C TCX™ 1 ¢horpercrpun ¢ TexHMueckuM 3ama-
€KTHO- TEIIOMEXAHM- | 1 CORMM  SAIAHIEM o
1 TpeOoBaHUSAMH 0Oe3- ’

KOHCTPYKTOPCKHX | HECKOC, TPAHC- | 1o ouit naGoter c B- TIK-6 BnageTs: cpecTBaMH aBTO-
pabot IIOPTHO- HCITONb3OBAHMEM MaTH3alUy TPOCKTUPOBAHMS.

TCXHOIIOTHHC- CPEJICTB aBTOMATH3a-

CKOC M MHOC MU IPOEKTUPOBAHUS

obopymoBaHue

QTOMHBIX CTaH-

LAH.
IIpoBenenue CoBpeMeHHas [1K-7 Cnocoben k | 3-[IK-7 3Hate MeToAbl TEXHUKO-
IIPEABAPUTEIIBHO- | DJIEKTPOHHAs MIPOBEACHUIO MpEI- | DKOHOMUYECKUX PACUETOB;
ro TEXHHUKO- | CXEMOTEXHMKA, | BapUTEIbHBIX V-IIK-7 ymeTp NpPOBOJIWUTH TEXHUKO-
HDKOHOMHUYECKOIO | JIEKTPOHHBIE TEXHUKO- HKOHOMHUYECKHE pacyeTbl B 001acTH
000CHOBAaHHUS TPU | CUCTEMBI SJEP- | SIKOHOMHUECKUX MIPOEKTUPOBAHUS SJIEPHBIX SHEPIETH-
NPOEKTHUPOBAHUU | HBIX M (hu3nye- | pacyeToB B 00JACTU | YECKUX YCTAHOBOK;
AIEPHBIX DHEPre- | CKUX  YCTaHO- | IPOEKTUPOBAHUS B-IIK-7 Bnagerb COBpEMEHHBIMU I1a-




TUYECKUX BOK, CHCTEMBI
YCTaHOBOK, UX | aBTOMAaTU3UPO-
OCHOBHOTO  000- | BAHHOI'O YIIPaB-
pYIOBaHHUs, TeEX- | JCHUSA SIEPHO-
HOJIOTUYECKUX bu3nueckuMu

CUCTEM, CHUCTEM | YyCTAHOBKaMHU.

KOHTPOJIA u

YIIPABJICHMUS.

SIIEPHBIX
HSHEPTreTUYECKUX
YCTaHOBOK

KEeTaMM IPUKJIAJHBIX KOMIIBIOTEPHBIX
porpaMm
HKOHOMHUYECKUX PACUETOB.

pInIb TCXHHUKO-

33[[3‘11/1 BOCIIUTAHHUSI, Pp€AJIN3YyEMbIC B PaMKaxX 0CBOCHUA IUCIUIIIINHDbI

Hanpasienune/ | Co3nanue ycio- | Ucnosb30BaHue BocnuTare/b- | BoBjieuenne B pasHo-
ey BUii, o0ecrme4yu- | HOT0 MNOTEHUHAJNA Y4YeOHBIX | IVIAHOBYI0 BHEYYeOHYIO
BaIOIIUX AUCHMILINH AesiTeJIbHOCTh
IIpodeccuo- - popmupoBanue | 1.Mcnonb3oBaHue BoCIUTATEb- 1. Opranuzanus
HAJIbHOE BOC- | TBOPYECKOTO UH- | HOTO MOTEHIIHAJIA JUCIUTIINH HAy4YHOTO TMOAXO0Ja |
nuTaHue KEHEpHOro/ Mpo- | MpodecCHOHATBEHOTO MOIYJIS yyBcTBa «Bce B omHOM

(dheccruoHaIbHO-
r'0 MBIIUICHHUS,
HaBBIKOB OpPraHu-
3aIuu KOJUIEK-
THUBHOU IPOEKT-
HOU nesATenbHO-
ctu (B22)

JUISl pa3BUTHS HABBIKOB KOMMY-
HUKAIMH, KOMaHHOH paboThl U
JUIEPCTBA, TBOPUECKOTO MHKE-
HEPHOT'O MBILIUICHUS, CTPEMIICHUS
CJIEIOBAaTh B MPOQPECCHOHATHHON
JeSITeIbHOCTH HOpMaM IoBeIe-
HU, 00€eCcTIeunBarOUM HpaB-
CTBEHHBIH XapakTep Tpy10BOH
JIeSITEIBHOCTH U HECITyKEOHOT 0
MOBEJICHUsI, OTBETCTBEHHOCTH 32
IIPUHSTHIE PEIICHUs] Yepe3 MOro-
TOBKY I'PYIIIOBBIX KypCOBBIX pa-
OOT M MPaKTUYECKUX 3aJlaHUM,
pelIeHne KeNHCOoB, IPOXOKICHHE
IIpakTUK ¥ moaroroBky BKP.
2.Mcnonp30BaHNue BOCIIUTATENb-
HOTO MOTEHIMaNa AUCIUIUINH
npodeCcCHOHATBHOIO MOAYJIS AJIS:
- (popmupoBaHUS IPOU3BOA-
CTBEHHOT'O KOJUIEKTMBHU3Ma B X0
COBMECTHOTI'O PELIEHUS KaK MO-
JIeNIbHBIX, TaK ¥ MIPAKTUYECKUX
3aJa4, a TaKXKe IMyTeM MOAKper-
JIEHUE pallMOHaJIbHO-
TEXHOJIOTUYECKUX HaBBIKOB B3au-
MOJCUCTBUS B IPOCKTHOM J€s-
TETLHOCTH IMOIIMOHATLHBIM 3(-
(eKTOM yCHEemHoro B3auMo 1ei-
CTBUSI, OIIYIIIEHUEM POCTa OOIIIEH
3G HEKTUBHOCTH MU pacipee-
JICHUH MPOEKTHBIX 3a/1a4 B COOT-
BETCTBUU C CUJIbHBIMU KOMIIE-
TEHTHOCTHBIMH U HYMOLIMOHAJIb-
HBIMH CBOMCTBaMH YJIEHOB IIPO-
€KTHOU I'PyNIBI.

KOMaH/Ie» 4epe3 yJacTue
CTyIICHTOB B IIpOBeJe-
HUM KPYTJIBIX CTOJIOB H
CEMHUHAPOB.

2. ®opmupoBaHUE
BEPTHKAJIBHBIX CBS3EH M

(bopmanbHBIX MpaBuJI
’KM3HU TIPU TPOBEICHUH
CTYICHYECKHX 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

IIpodeccuo- - popmupoBanue | McnonbszoBanue BocnutaTenbHO- ([loBbIlIEHHE 3HAHUIN 110

HaJIbHOE BOC- KYJIbTYpPbI UH- ro NOTeHIMajla JUCIUIUIMH Npo-  (MH(popMaTu3anmu odIe-

NnUTaHHe (bopMaMOHHON beccroHaIbHOr0 MOAYIIS [Tt CTBa U KOMMYHHUKaI[MOH-
0e30macHOCTH (dopmupoBaHne 0a30BBIX HABBIKOB |HBIX TEXHOJIOTUH JUIS pe-
(B23) MH(OPMaLIMOHHON 6€30MaCHOCTH  |IIEHHUS] KOMMYHHKATHB-

gyepes U3YUCHHE MOCIEACTBUI Xa- |HBIX U TTO3HABATEIbHBIX
JIATHOTO OTHOIICHUS K paboTe ¢  [3a/1a4 CTyJCHTaMHU.
WH(OPMAIIMOHHBIMU CUCTEMAaMHU,
0a3aMu JaHHBIX (BKJIFOYAs TIEPCO-
HaJIbHBIC IAHHBIC), TPUEMaxX U
METO/aX 3JI0yMBIIUICHHUKOB, T10-
TEHIIUATBHOM YPOHE T0JIb30BaTe-
JISIM.

CTpykTypa u cojiep:KaHue Y4eOHOUH TUCHMILTHHBI
Jucnuminza npenogaercs crygeHraM B 10-om cemectpe. OOuiast TpyJ0€MKOCTb TUCLHUILIMHBI
cocTaBIsIeT 4 3aueTHBIX eauHUIBI, 144 ak. Jaca.
Kanenaapublid mian

Ne | Ne HanmenoBanmue pasgena | Buabl yueOHO# gesiTe1bHO- ATTecTa Makcu
P T (TeMbl) TUCHUILIHHBI cTH (B yacax) ud pas- MaJIbHBIH
a e ° ° aeaa 0asa
3 M 2 = (popma) 32
A | B & § paszen
‘ : 2§
a e = 3 =

) <z O© ] @)
a Q 5} < [=" W

2] = = = )

1 pazgen: ZKu3HeHHbIH LUK U OCHOBBI IpoekTupoBanus ACY TII

1 1 | OcHOBBI NPOEKTUPOBAHUS 12 2 2 8
ACY
1 2 | [Touarue XU3HEHHOTO 16 4 4 8
nukia ACY
1 3 | Kanonmnueckoe npoektupo- | 16 | 4 4 8
Banue ACY
1 4 | TeXHUKO-DKOHOMHUYECKOE 12 2 2 8 Knl 20 0.

obocHoBanue ACY

2 pazaen: Bonpocel npoextuposanus ACY TII

2 5 | ApxutekTypa aBTOMaTu3u- | 24 4 4 16
POBaHHOMN CHCTEMBI
2 6 | [IpoMbIIUTEHHBIE CETH H 16 4 4 8
UHTEpQeHChI
2 7 | Kontpomepsr aist cuctem | 16 | 4 4 8
aBTOMAaTHU3aIHN
2 8 | O0mue cBeeHUs O Mpo- 16 4 4 8
rpamMmupoBanuu [1JIK
2 9 | S3pikm MDK 61131-3 16 4 4 8 Kn2 306.
Buja npoMeKyTOYHOI aTTecTalHu 144 | 32 (32/16 80 | Dk3amen 50 6.

CoaepxaHue JIEKIIHOHHOT0 Kypca




TeMBI JeKIUH.
Bonpocel, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
JacoB

Y4ueOHO- METO-
aUYecKoe
ob0ecreuenue

1

3

Tema 1. OcHoBbl npoexkTupoBanusi ACY.

ACY npousBoactsoM wid ERP-cucteMbl. ACY npou3BoACTBEHHBIMHE TIPO-
neccamu wim MES-cuctembr. ACY TEXHOJOTHUECKUMH MPOIECCAMHU.
CrannapTsl.

1-15

Tema 2. IlousiTue xu3HeHHoro nukjaa ACY

Tpu monenn XI[ ACY. Kackagnas mozens mponecca co3panus ACY.
Htepaumonnas moaens. CrupasieBUIHAsE MOJEITb.

1-15

Tema 3. Kanonuveckoe npoexruposanue ACY.

Craguu u stansl. 'pynna craguit 1o T3. Ilognucanue T3. Mcnonnenue
cHCTeMbl. 3aBeplieHue padorT.

1-15

Tema 4. Texuuko-3koHOMHYeckoe o0ocHoBanue ACY
TpeboBaHus K TEXHUKO-3KOHOMHYECKOMY 000cHOBaHMIO MpoekTa AC
[InanupoBanue u opranuzanus npoiecca pazpadborku AC

OneHka TpyI0eMKOCTH U JUIUTeIbHOCTH pa3padbotku [10 AC
TexHuko-3xoHOMHYecKkoe obocHoBanue AC.

1-15

Tema 5. ApxuTeKTYpa aBTOMATH3UPOBAHHON CHCTEMBI

[Ipocreitmnii Bapuant ACY TII ¢ 0HUM KOMIBIOTEPOM U OJHUM yCTPOU-
CTBOM BBOJIa M BhIBoja. TpeboBanus k apxurekrype ACY. Pacnpenenen-
HbIE CCTEMbI aBTOMATHU3allMi. MHOrOypOBHEBAsI apXUTEKTypa

1-15

Tema 6. [IpombllIeHHbIE ceTH U HHTepeiichl

OO6mume cBeieHus 0 MPOMBINIICHHBIX ceTsax. Monens OSI. MaTepdeiicn
RS-485, RS-422 u RS-232. Unrepdetic "tokosas nerns". HART-
nporokos. CAN.

1-15

Tema 7. KonTpoJiepsl 1jisl CMCTEM aBTOMATH3alUU

[Iporpammupyemsbie JOrMUecKre KOHTpoJuiepbl. KoMIbroTep B cucTeMax
ABTOMATHU3aIMU. Y CTPOMCTBA BBOJA-BBIBOJIA

1-15

Tema 8. O6mme cBenenns o nporpamvuposanun IJIK

Crpykrypa u coctaB IIJIK. Unarerpanus [IJIK B ACYTIIL. Texnonorus
OPC. Ocuorusie npunimmnsl craggapra MOK 61131-3. SCADA-nakeTst

1-15

Tema 9. SI3piku MDK 61131-3

Huarpammbel SFC.  Crmcox mucTpykumid IL. CTpyKTyprpOBaHHBIH TEKCT
ST. Peneitnbie nuarpammsel LD. ®@ynkunonansHble nuarpammsl FBD.

HNuTerpupoBanHas cpeaa paspadoTKu NPHJIOKEHUH I NPOrpaMMH-
pyeMbIX KOHTpoJuiepoB. KomnoHeHTsl opranuzauuu nporpamm (POU).
Tunber nanubix. Ilepemennble. CTpyKTypa NpOrpaMMHOIO obOecreueHus
IJIK.

1-15

Ilepeyenn 1a00paTOPHBIX PadOT

Tema saboparopHoii padorsl. Bonpockl, orpadarbiBae-
Mble Ha 1a0opaTopHoii padore

Bcero
JacoB

YueOHoO- Me-
TOAMYECKOE
odecmeyeHue




1

Pyunas nactpoiika [T /I-perynstopa CY temnepaTypoii B Ie4u Ha OCHO-
Be TPM-151

1-15

ABtomaruueckas HacTpoiika [T ]I-perynstopa CY temnepaTypoii B me4u
Ha ocHoBe TPM-151

1-15

[IporpaMMHOe ynpaBiieHHE TeMIepaTypoii B IeUr B KOHPUTypaTope
TPM-151

1-15

OTtpaboTKa HaBBIKOB ITPOIPAMMHPOBAHHS B HHTEIPUPOBAHHOM CpeJie pa3-
pabOTKH MPHIIOKEHUH JIJIS IPOrPaMMHUPYEMBIX KOHTPOJIIEPOB. Jlnarpam-
mbl SFC.

1-15

OTtpaboTKa HABBIKOB NIPOTPAMMHPOBAHHUS B MHTETPUPOBAHHOM Cpejie pas-
pabOTKU MIPHUITOKEHUH /ISt IPOTPAMMHUPYEMBIX KOHTPOJLIEpoB. CIucok
UHCTpYKIuH 1L

1-15

OTtpaboTKa HABBIKOB NMPOTPAMMHPOBAHHUS B MHTETPUPOBAHHOHN Cpejie pas-
pabOTKH MPUIIOKEHUHN JIs1 TPOrPaMMHUPYEMBIX KOHTPOJIEpoB. CTPYyKTY-
pUpOBaHHBIN TeKCT ST.

1-15

OtpaboTKa HABBIKOB IIPOrPAMMHUPOBAHUS B MHTETPUPOBAHHOU Cpeie pas-
paboOTKH MPUITIOKEHUH ISl IPOrpaMMUPYEMBIX KOHTPOJLIEpOB. Penelinbie
nuarpammbl LD.

1-15

OtpaboTKa HABBIKOB IIPOrPAMMHUPOBAHUS B MHTETPUPOBAHHOU Cpeie pas-
pabOTKH MPHIIOKESHUHN JJIT TPOTPaMMHUPYEMBIX KOHTPOJUIEPOB. DYHKIIH-
OoHaJIbHBIC qUarpamMmsl FBD.

1-15

3agaHus I CAMOCTOATEIbHON padoThI CTYICHTOB

Bomnpocsl 11 caMOCTOATEIbHOTO U3y4YeHHs (3a1aHUs)

Bcero
4acoB

Y4yeoHo- MeTo-
IUYecKoe
odecrmeyeHue

1

2

3

TexHuko-skoHOMHUYeckoe obocHoBaHue ACY.

Pacuer 3atpar Ha pazpabotky AC. PacdyeT-mporHo3 MUHUMAaIbHOM II€HBI
paspabotkn AC. OneHka 0e3yOBITOYHOCTH M pacueT LerIecoo0pa3Horo
o0bema mpoaax. Pacuer ennHoBpeMeHHbIX 3arpar Ha BHeapeHue AC.
Pacuer tekymux 3atpaTr Ha ¢pyHkunonuposanue AC. Pacuer sxoHOMHYe-
CKUX pe3ynbTaToB OT BHenpeHuss AC. Metoapl pacyera S5KOHOMHYECKON
3¢ (HEeKTUBHOCTH MHBECTUIIMOHHBIX (KalMUTaIbHBIX) 3aTparT.

8

1-15

CAN.
®uznueckuil ypoBeHb. KananbHbll ypoBeHb. [IpukiiagHoi ypoBeHb:
CANopen. DnexkTpoHHbIE crielUpUKauu

1-15

PROFIBUS.

®uznyeckuil ypoeHnb. Kananpubiil yposens Profibus DP.
PesepBupoBanue. Onucanue yCcTpoicTs

MODBUS.

®uznyeckuil ypoBeHb. KananbHbll ypoBeHb. [IpukiasHoil ypoBEHb

1-15

ITpomsimnennsrii ETHERNET.

OtnuuurensHble oco0eHHOCTH. PU3nuecKuil ypoBeHb. KaHanbHbINH ypo-
BeHb. Modbus TCP.

Profinet. Ilporokon DCON

1-15

BecnipoBo1HBIC JIOKAIBHBIC CETH.
[Tpo6aemsr GecipoBoHbIX ceTeir. Bluetooth. ZigBee u IEEE 802.15.4.

1-15




Wi-Fi u IEEE 802.11. CpaBHenue 6eCrIpOBOIHBIX CeTei

CeteBoe 000pyI0BaHHE. 8 1-15
[ToBTopuTenu untepgetrica. Konnenrparopst (xadsl). [IpeodpazoBarenu
uHTepderica. AapecyeMoie mpeodpazoBatenu nHTepdeiica. MexcereBbie
nuto3sl. JIpyroe cereBoe o6opynoanue. Kabenu 1uist TpOMBIIIIIEHHBIX
ceTel.
3amuTa OT IIOMEX. 8 1-15
HcTtounuku nomex. 3azemiuenue. [IpoBogHbie KaHabl Iepeaun CUTHa-
noB. [Tapa3zuTHble cBA3H. MeTO/IbI SKPAaHUPOBAHUS U 3a3EMJICHHUS.
["anpBannYeckas pasBsizKa. 3allyuTa MPOMBIIUICHHBIX CETeH OT MOJIHHUH
W3mepuTenbHble KaHAJIbI. 8 1-15
MHuorokpartHble u3mMepeHus. JluHaMuyeckue u3MepeHusl.
CyMMupoBaHue NOrpelHOCTEd U3MEPEHUH.
AnmapatHoe pe3epBUPOBaHHE. 8 1-15
PesepBupoBanue I1JIK. Pe3epBrpoBaHne NPOMBIIIIEHHBIX CETEH.
OreHka HaISKHOCTU PE3EPBUPOBAHHBIX CHCTEM
OPC-cepaep. O630p crannapra OPC. OPC DA cepsep. OPC HDA cep- 8 1-15
Bep. Cnenuduramms OPC UA.
OOpa3oBaTte/ibHbIE TEXHOJIOTUH
[lpu peanuzanuu yueOHOTO MaTepHaia Kypca HCIOJB3YIOTCS Pa3IM4YHbIEe 00pa3oBaTeIbHBIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3JaHUI0 aTMoc(hepbl CBOOOIHON U TBOPYECKOW AMCKYCCHUU Kak
MEX]y MPETNoAaBaTeieM U CTyIEeHTaMH, TaK U B CTyACHYECKOH rpymme. Llenpio mpu 3TOM siBIsieTcs
BBIPa0OTKA y CTYACHTOB HABBIKOB M KOMIETEHIIUM, MTO3BOJISIIOIIMX CAMOCTOSITEILHO BECTU HCCIIEI0Ba-
TEJNBCKYIO i HayYHO-TIeIarOrMYeCKyIo padoTy.

[TpakTryeckasi MOArOTOBKA MPU pean3aui yueOHOM AUCIUIIMHBI OPTaHU3yeTCsl MyTeM Mpo-
BEJICHUS MPAKTUYECKUX 3aHATUH, MPEIyCMAaTPUBAIONIMX YYacTHe OOYYaAIONIMXCS B BBIMOJIHEHUH OT-
JeNbHBIX AJIEMEHTOB padoT, CBSI3aHHBIX ¢ OyayIiei npodeccuoHanbHON AeATeIbHOCTHIO.

[TpakTyeckas MOATrOTOBKA Tak)Ke BKIIIOYAET B ceOsl 3aHATHS JIEKIMOHHOIO THUIA, KOTOpHIE
IpelycMaTpUBaloT Nepeavy yueOHoM HHpopMaIy o0yJyarommmMcest, HE0OX0AUMOM AJis MOCIeayoIIe-
'O BBIIIOJHEHUS paboT, CBSI3aHHBIX ¢ Oyaymiei mpopeccuoOHaIbHON AeATEIbHOCThIO.

AyIUTOpHBIE 3aHITHS MPOBOISATCS B BUAE JIEKIMHA ¢ MCHOib30BaHueM [IK ¥ KOMITBIOTEpHOTO
IIPOEKTOpa, J1abOpaTOpHBIX 3aHATUH, ¢ ucnonb3oBanueM 1K u mabopatopHbix cTeHnoB. CaMocTos-
TenbHas paboTa CTYAEHTOB MPOBOAMUTCA MO/ PYKOBOACTBOM IIpenoaaBaTesiel, ¢ OKa3aHUEM KOHCYIlb-
Talui ¥ OMOIIY IPU U3YYEHUH JOMOJHUTEIBHBIX TEM Kypca.

DoH/1 OLIEHOYHBIX CPECTB

@DOH/ OLIEHOYHBIX CPEJCTB MO AUCLUILINHE 00ecreynBaeT MPOBEPKY OCBOEHUS IMJIAHUPYEMbIX
pe3yabTaToB O0y4YeHHsT (KOMIIETEHIIMA W WX HHIMKATOPOB) TOCPEACTBOM MEPOIPHSTHN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.

CBsi3b MeXAy (HOPMUPYEMBIMH KOMIETCHIUSMH B (OpPMaMU KOHTPOJS MX OCBOSHHS TpE-
CTaBJICHA B ClIeAyIONIeH TabauLe:

HaumeHnoBanme KOHTPO-
Ne Konx n HauMeHOBaHME HHIUKATOPA HanmenoBanune
JUPYEMBIX pa3JienoB (Te- o
n/m Mb1) JOCTHKEHUS] KOMITETEHITU T OLIEHOYHOT'O CPE/ICTBA
Bxo/1HOM KOHTPOJIb
1 BXO/1HO# KOHTPOJTD Bomnpocsr BXOIHOTO KOH-
TpoJIs (MMCbMEHHO)
ATTecTanuys pas/ienoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
2 JKvzuennsrit iukt 1 ocHo- | 3-YK-2, V-YK-2, B-YK-2, JlaGoparopnas padota 1
BbI mpoekTupoBanust ACY | 3-I1K-5, V-TIK-5, B-IIK-5, JlaboparopHnas paboTa 2
TII 3-T11K-6, 3-T1K-7, V-TIK-7, B-IIK-7 | JlabopaTtopHnas pabora 3
B-22, B-23 KomnokBuym 1 (nmucpmeH-




HO)

3 Bomnpoce! npoextuposanus | 3-11K-5, Y-IIK-5, B-TIK-5, JlaGopatopHnas pabora 4
ACY TII 3-11IK-6, B-TIK-6 B-22, B-23 JlaGopartopHnast pabota 5
Jlaboparopuas pabota 6
JlabopaTtopHnast pabora 7
JlaboparopHnas pabdota 8
KomnnokBuym 2 (muceMeH-

HO)
[TpomexyTouHasi aTTecTanus
4 DK3aMeH 3-VK-2, V-YK-2, B-YK-2, Bormpocsl k a3k3aMeny
3-1IK-5, V-IIK-5, B-TIK-5, (MMCHMEHHO)

3-I1K-6, Y-IIK-6, B-IIK-6,
3-1IK-7, V-IIK-7, B-1IK-7
B-22, B-23

OrneHOYHBIE CpeCTBA AJIsi BXOJHOTO KOHTPOJIS MPEICTABISIOT CO00 BOIPOCH], KOTOPHIE 3a/1a-
IOTCS CTYJICHTaM B MUCBMEHHOU (opme.

B kauecTBe OLIEHOYHOrO CpE/CTBA TEKYILIEro KOHTPOJIS MCIOJIb3YIOTCS BBIIOJHEHHUE Jabopa-
TOPHBIX PadOT U YCTHBIM OMPOC MO pe3ybTaTaM UX BIIOJIHEHHUS.

B kadecTBe O1IGHOYHOTO CpPE/ICTBA aTTECTAlUU Pa3/eiIOB MPOBOASITCS KOJUIOKBUYMBbI 1 U 2 co-
OTBETCTBEHHO, a JJI TPOMEKYTOUHOM aTTeCTaIlK MPEAYCMOTPEHBI TEOPETHUECKHUE BOIIPOCHI.

[To uroram oOyueHuUs: BHICTABIISIETCS IK3aMEH.

Bonpocsl BXOAHOT0 KOHTPOJIS
1. OcHOBHEIE TUIIBI HCTIOTHUTENBHBIX YCTPOMCTB CUCTEM YIIPABICHUS.
2. O603HaueHUS AJIEMEHTOB HA MIPUHIUITAATBHBIX dJIEKTPHUSCKUX cxeMax. [Ipumepsl.
3. [Ipumepsl MOCTpOESHHUSI YCIOBHBIX 0003HAYEHUI TPHUOOPOB U CPEACTB aBTOMATH3AIUH.
4. Buabl U3MEpUTEIbHBIX YCTPOUCTB.
5. IIporpamMmmupyembie IOTHYECKUE KOHTPOIIIEPHI.
6. SCADA-cucremsi.

Bomnpocsl qis arrecranun pasaesa 1 (koanoksuym 1)

1. Hats onpenenenne ACY npousBojctBom uinu ERP-cucremsl.

2. Hatb onpenenenue ACY npou3BoACTBEHHbIMU ITporieccamu Ui MES-cucremsl.

3. Hats onpenenenne ACY TeXHOJIOTHYECKUMU MTPOILIECCAMH.

4. [lepeuncianTh OCHOBHBIE CTAHIAPTHI.

S. [Tepeuncnuts Tpu moaenu XKI[ ACY.

6. JlaTe ompejiesnieHue KackagHoi Mojienu npouecca co3nanus ACY.

7. JlaTh onpeneneHne UTEpallMOHHON Moaenu mpotiecca coznanus ACY.

8. JlaTh orpeiesieHue crupaieBuIHOW MoJienu npouecca co3nanus ACY.

0. [lepeuncnuTh cTaguu 1 dTanbl KAaHOHUYECKoe npoekTupoBanue ACY.

10. Ilepeuncnuts rpynns! ctaaui 1o T3.

11. ITonnmucanne T3.

12. HcnonHenue cucTeMBl.

13.  3aBepienue pabort.

14. Kaxkue BoigBUTatoTCS TpeOOBaHUS K TEXHUKO-IKOHOMUYECKOMY 000CHOBaHUIO mpoekTa AC?
15. B yem 3akiovaercs nmiaaHupoBaHue npouecca pa3padotku AC?

16. B uewm 3akmouaeTcst opranuzanus npoiecca pazpadborku AC?

17. C Kxakoil lebI0 OCYIIECTBIIETCS OLEHKA TPYAOEMKOCTH M JUIUTENIbHOCTH pa3zpadotku [10 AC?

CryaeHT Ha KOJUIOKBHYME JlaeT OTBEThI Ha 10 BOMPOCOB M3 MPHUBEICHHOTO BBIIIE MEPEUHS. 3a
KKl TPABUIIbHBIN O0TBET Hauucnsercs 0,5 6amioB. MakcuManbHO 32 KOJJIOKBUYM - 5 0aJlioB.



IIkana onennBanus pasaena 1

Texkyuuii KOHTPOJIb YCIIEBAeMOCTH | ATTecTalUs pas- MakcuMasibHbIi / MUHUMAJIbHBIA

aenaa 0aJ11 119 aTTecTalluy pa3jiena
JlaboparopHnas pabota 1 — 5 Gaios KommokBuym 1 - 5 20 6amnoB /
JlabopaTopHnas paborta 2 — 5 6ayoB 0. 12 6ammoB
JlaboparopHas pabora 3 — 5 GayioB

=

CoNO LN

el
N R O

=
w

14.
15.
16.
17.
18.

Bonpoce! a5 arrectanuu pasaesia 2 (KOJJIOKBUYM 2)
OT00pa3uTh U naTh KpaTKyto xapakTepuctuky cxembl ACY TII ¢ omHUM KOMIBIOTEPOM
Y OJTHUM YCTPONCTBOM BBOJIa M BBIBOJIA.

JlaTh orpeiesieHue pacrpeieIeHHbIM CHCTEMaM aBTOMATH3aIUH.

Hatb onpenenenue MHOToypoBHeBoi apxutektype 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 IPOTPAMMHPYEMBIE JIOTHYECKHE KOHTPOJUIEPHI.
Haznauenue ycTpoiicTB BBO1a-BbIBOIA

. Uto Bxomut B cocrtas I1JIK.

. datb onpenenenue rexnomgoruu OPC.

. [lepeuncnute n3Becrubie SCADA-nakeTsl.

. [lepeuniciiuTh KOMIIOHEHTHI opranu3anuu nporpamMm (POU) B mHTErpHpoBaHHOH cpese

pa3pabOTKU MPUIIOKEHUH TSI TPOrPaMMHPYEMBIX KOHTPOJIJIEPOB M UX Ha3HAUCHHE.
Huarpammsr SFC.

Crnucox unctpykuuii 1L.

CrpykrypupoBaHHblii TEKCT ST.

Penelinbie nuarpammer LD.

OyHKIMOHaNBHbIE quarpamMMsl FBD.

CryneHT Ha KOJUJIOKBUYME JaeT OTBeThl Ha 10 BOMPOCOB W3 NMPUBEIEHHOIO BHIIIE MEpeyHs. 3a
KKl TPaBUIIbHBIN O0TBeT Hauucnsercs 0,5 6amioB. MakcuManbHO 3a KOJJIOKBUYM - 5 0alioB.

IlIkana oueHuBaHus pasnena 2

Texkymmii KOHTPOJIb YCIIEBAeMOCTH | ATTecTanus pa3- MaxkcumajibHbIi / MUHUMAJIbHBIA
aena 0aJ1J1 119 aTTecTalliy pasjesa

JlabopaTtopHas pabota 4 — 5 6anIoB Komnoksuym 2 - 5 30 6amioB /

JlaboparopHas paboTa 5 — 5 GannoB 0. 18 6amnoB

JlabopaTtopHas pabota 6 — 5 6anI0B
JlaGopatopHast pabora 7 — 5 OGamioB
JlabopaTtopHnas pabota 8§ — 5 6aoB

WCoNOOTR~ WM

TeopeTI/lqecmle BOIIPOCHI HA JK3aMCH.

ACY npousBoactsoM uin ERP-cuctemsl.

ACY npou3BOACTBEHHBIMHE TporieccaMu uiin MES-cuctemsi.
ACY TexHOJIOrM4eCKMMH MTPOLIECCAMHU.

Cranpmaprsl.

Tpu monenu XKI[ ACY.

Kackamnas mozaens nporecca cozmpanus ACY.
Hrepannonnas moaeins npouecca cozganus ACY.
CnupaneBuiHas Mozenb npoiecca coznanus ACY.
Kanonnueckoe npoextupoanne ACY. Crtaguu u 3Tamnsl.

10 Kanonnueckoe npoextupoBanue ACY. I'pynmna craguit go T3.




11. Kanonnueckoe npoekrupoBanue ACY. Iloanucanue T3.

12. Kanonunueckoe npoektupoBanne ACY. McnonHeHne cucTeMsl.

13. Kanonnueckoe npoekrupoBanne ACY. 3aBepuienue padorT.

14. TpeGoBaHUs K TEXHUKO-YKOHOMHUUYECKOMY 000CHOBaHUIO mpoekTa AC.

15. [InanupoBanue u opranu3zaiys npouecca pazpadborku AC.

16. Onenka Tpy10€MKOCTH U JUIHTEIbHOCTH pa3padboTku [10 AC

17. Texuuko-skonomuueckoe obocHoBanue AC. Ilpocreitmmii Bapuant ACY TII ¢ onHuM KOM-

MBIOTEPOM U OJIHUM YCTPOHMCTBOM BBOJIA M BBIBOJA.

18. TpeboBanus k apxurekrype ACY TIL

19. PacnipeneneHHbIE CUCTEMBI aBTOMATU3ALIUH.

20. MuoroyposueBas apxutekrypa ACY TII.

21. O6mume cBeIeHNS O MPOMBIIIJICHHBIX CETAX.

22. Mopens OSI.

23. Unrtepdetic RS-485.

24. Untepoeiic RS-422.

25. Unrepoeiic RS-232.

26. UnTepeiic "TokoBas metis'".

27. HART-nipoTtoxour.

28. CAN.

29. IIporpammupyemMbie JJIOTHUYECKUE KOHTPOJIEPHI.

30. KommbproTep B cucTeMax aBTOMaTH3AIUH.

31. YcTpolicTBa BBO/Ia-BBIBOIA

32. Crpykrypa u cocras [TJIK.

33. Unrerpanus [1JIK 8 ACYTIL

34. Texuomorust OPC.

35. OcHoBHbIe MpuHIKIBI cTaHaapTa MOK 61131-3.

36. SCADA-nakeTsl.

37. VlurerpupoBanHasi cpeia pa3pabOTKu MPUIIOKEHHUH ISl POTPaMMHUPYEMbIX KOHTPOJUIEPOB.

38. KommonenTsr opranuzanuu nporpamm (POU) B mHTErpHpOBaHHON cpelie pa3pabOTKH MPUIIO0-
KEHHH JIJIs1 MPOTPaAaMMHPYEMbBIX KOHTPOJLIEPOB.

39. Tums! 1aHHBIX.

40. TlepemeHHbIE.

41. Crpykrypa nporpamMmmHoro obecnieuenus [TJIK.

42. SA3pikn MOK 61131-3. Inarpammsr SFC.

43. Cimcok nHCTpYKIuit IL.

44. CtpykrypupoBaHHbIii TekcT ST.

45. Peneiinble nuarpammel LD.

46. ®ynkunoHanbHble nuarpammel FBD.

DK3aMeH MPOBOJIUTCS B MUCBMEHHOU (hopMe, IyTeM OTBeTa Ha 2 BOIIPOCa U3 BHIMIETPUBEACHHOTO
nepeuns. [Ipu 5ToM olleHHBaeTCS MPABUIBHOCTh U MOJHOTA OTBeTa. MaKCHUManbHBIN Oal 3a 3a4eT —
50 6amoB (25 6aIoB 3a KaK kIl BOMIPOC).

®opmMa oLeHUBAHUS 0TBETA CTY/EHTAa HA IK3aMeHe

1o aucuuIuimHe «Kn3HeHHblid nuki ¥ npoektupoBanue ACY TEXHOJIOTMYECKUMU TPO-

neccamMm»
Bbajniabl Onenka TpeGoBanus K 3HAHUAM
(pedTUHTOBOI IK3aMeHa
OIICHKH) (crangapTHas)
45-50 «OMIAUYUHON OlLleHKa «OTIUYHOY» BBICTABIISIETCS CTYJIEHTY, €CJIU OH TIYOOKO

Y [IPOYHO YCBOMJI ITPOrPaMMHBIN MaTepuall 1o JUCLUILIMHE, KC-
YepIBIBAIOLIE, OCJIEA0BATEIBHO, YETKO U JIOTHYECKH CTPOHHO
€ro M3JIaraeT, yMEeT TECHO YBS3bIBaTh TEOPHIO C NMPAKTUKOM,
CBOOOJHO CIpaBJIsIeTCsl € 3aJjauaMi, BOIIPOCAaMU M IPYTMMH BH-




JaMH TPUMEHEHUs! 3HaHUM MO OOILIUM BOMPOCAM MPOEKTHUPOBA-
Husg ACY TII u ero »KU3HEHHOT0 UKIIA.

36-44 «XOPOULOY OneHka «XOpoIlo» BBICTABISETCS CTYACHTY, €CIM OH TBEPIO
3HAeT MaTepua Mo JUCIUIUIMHE, TPAMOTHO U TIO CYIIECTBY U3-
JlaraeT ero, He JOIyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIMPOCHI YK3aMEHAIMOHHOTO OHIIeTA.

30-35 «y00871eme0- OlLleHKa «yIOBJIETBOPUTEIBHO» BBICTABIISICTCS CTYACHTY, €CIIH
DPUMETLHOY OH WMEET 3HaHUS TOJHKO OCHOBHOTO MaTepuania IO JUCIIH-
IUTMHE, HO HE YCBOWJI €T0 JIeTallel, T0NMycKaeT HEeTOYHOCTH, He-
JIOCTaTOYHO TMPaBWIbHBIE (DOPMYITHPOBKH, HAPYIICHUS JIOTHYE-
CKOH IMOCIIe0BATEIbHOCTH B M3JI0XKEHUH MPOrpaMMHOIO Mare-

puasa.
0-29 «Heyoosnemeo- | OLEHKa «HEYyIOBICTBOPUTEIILHO» BBICTABISETCS CTYIEHTY, KO-
pumenvHoy TOPBII HE 3HAET 3HAYUTEIBbHOM YaCTH IPOrpaMMHOI0 MaTepuaa

10 TUCIMILIMHE, JOIYCKAET CYIECTBEHHBIC OIMOKHU, OCTABIISCT
HE PaCKPBITHIMH BOIPOCHI 9K3aMEHAIIMOHHOTO OHJIeTa.
Y4ebHo-MeTOoAMYECKOEe U HH(OPMALIMOHHOE o0ecniedeHne Y4eOHOH TUCIMILTHHBI
OcHoBHas uTeparypa:

1. Cochun, I1. 1. ApXUTEKTYpHOE MOJICITUPOBAHIE aBTOMATU3HPOBAHHBIX CUCTEM : YYCOHHUK /
I1. Y. Cocuun. — Cankr-IlerepOypr : Jlanb, 2020. — 180 c. — ISBN 978-5-8114-3919-5. — Texkcr :
ANEKTPOHHBIH // Jlann : AIEKTPOHHO-OMOIMOTESIHAS cUcTeMa. — URL:
https://e.lanbook.com/book/130183.

2. MeTo1ooTHYecKue OCHOBBI TIOCTPOCHHUS 3alUIIECHHBIX aBTOMATU3UPOBAHHBIX CHUCTEM :
yaeOHoe mocobue / A. B. Qymkun, O. B. Jlankun, C. B. [Torexenkuii, A. I1. lanunkua. — Boponex :
BI'VUT, 2013. — 263 c. — ISBN 978-5-89448-981-0. — TekcT : 31ekTpoHHBIi // JIaHb : IEKTPOH-
Ho-OnOnmoteunas cucrema. — URL: https://e.lanbook.com/book/72890.

3. CmupHOB, 0. A. TexHnueckue cpeacTBa aBTOMaTH3aMK U yIIpaBiIeHUs : yueOHoe mocodue
/ 1O. A. CmupHOB. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 456 ¢. — ISBN 978-5-
8114-5413-6. — TexkcT : aneKkTpoHHBIN // JlaHb : 3nekTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/140779.

JonmonHuTenpHas tuTeparypa:

4. Msrex, C. B. [IpomblnieHHbIe KOHTpOJUIEpH! : yuebHoe nocobue / C. B. Msarex. — Hoso-
cubupck : HI'TY, 2016. — 160 c. — ISBN 978-5-7782-3097-2. — Tekcr : anekTpoHHbIH // JlaHb :
ANEKTPOHHO-OnOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/118135.

5. I'aBpunoB, A. H. CpenctBa M cCUCTEMBI yNpaBJI€HUS TEXHOJOTMUYECKHUMM MpOIeccaMy :
yuebHoe nocobue / A. H. I'aBpuinos, 0. B. [IarakoB. — 3-e u3zn., crep. — Canxt-IletepOypr : Jlans,
2019. — 376 c. — ISBN 978-5-8114-4584-4. — TekcT : »1neKTpOoHHBIHN // JlaHb : 3JEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/122190.
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MarepunanbHo-TeXHHUYeCKOe o0ecnieyeHne y4eOHOH JUCHMIIMHBI
JIeKIIMOHHBIE 3aHATHS MPOBOJATCA B y4eOHOM JIGKIIMOHHOM ayAUTOPHUH, NPeIHA3HAYEHHON JUIs
IIPOBEJCHUS 3aHATUN JIEKIMOHHOIO THUIIA, IPYNIOBBIX M MHAWBHUIYAJIBHBIX KOHCYJIbTAIUM, TEKYLIETO
KOHTPOJISL ¥ IPOMEXYTOUHOH aTTecTaluu. AyauTopusi 000py1oBaHa MYJIbTUMEAMUHBIM KOMILJIEKCOM,
B COCTaBE KOTOPOT0 KOMIIBIOTEP C KOJIOHKAMU, IIPOEKTOP M IKPaH.
JlaGopaTopHble 3aHATHSA MPOBOAATCS KOMIIBIOTEPHOM KJIacce, a TakKe B JabopaTopuu, OCHa-
HIEHHOM KOMIBIOTEpAaMH ISl U3y4eHus cpen nmporpammuposanus [1JIK.
Y4eOHo-MeToAMYeCKHE PEKOMEHIALNH JISA CTYIeHTOB
1. YkazaHus nis npociaylrBaHus JEKIUN
[lepen HauanoM 3aHATUI BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IJIAHOM MPOBEAEHUS JIEKINUN
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U CIIMCKOM PEKOMEH/I0BaHHOM JIUTEpaTypHl.

[lepen mocemneHreM ouepeIHOM JIEKIIMU OCBEKHTH B MAMSITH OCHOBHBIE KOHIICTIIIUH MPONHICHHO-
ro panee marepuana. [lonroToBuTs npu HEOOXOAMMOCTH BOIIPOCHI MpenoaaBaTento. He Hago omacaTs-
Csl, YTO BOIIPOCHI MOT'YT OBITH TPOCTHIMH.

Ha nekunn ocHOBHOE BHHMMAaHHE CIEIyeT YACIATh HE (opMylaM M MaTeMaTHUYECKUM BBIKIIA[I-
KaM, a COJePKAHUIO U3y4aeMbIX BOIIPOCOB, OMPEICIICHUAM U TOCTAHOBKaM 3aj1au.

B npornecce nzyueHus JIEKIIMOHHOTO Kypca HEOOX0MMO O BO3MOKHOCTH YacTO BO3BpAIAThCs
K OCHOBHBIM MOHATHUSAM M METOJaM pellleHus 3a1a4 (3/1eCh BO3MOXEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUN
CTYJICHTOB).

XKenatenpHO MCHOIB30BATH KOHCIIEKTHI JICKIUI, B KOTOPBIX HMCIIOJIB3YETCS MPUHATAs Mpenoa-
BaTesieM cucTeMa 0003HAUCHHH.

Jnst 6omee moagpoOHOro U3y4eHUs: Kypca cieayer paboTarh ¢ peKOMEHOBaHHBIMU JIUTEPATYP-
HBIMH UCTOYHUKAMH U BHOBB TOSIBIISTFOIIUMUCS UICTOYHHKAMH.

2. YkazaHus A7 ydacTusi B 1a00paTOPHBIX 3aHATHUSIX

[lepen mocenieHreM ysCHUTb TEMY JIa0OPATOPHOTO 3aHATHS U CAMOCTOSITEILHO U3YYUTh Teope-
TUYECKHUE BOMPOCHI.

B koHIIe 3aHATHS TpU HEOOXOIUMOCTHU BBISICHUTD Y MPEINO/IaBaTENs HESACHBIE BOIIPOCHI.

OcHOBHBbIE pe3yNbTaThl BHIIIOJIHEHUS Pa0OTHI HEOOXOAMMO pacIeyarars.

3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAABIBACTCS U3 HECKOJIBKUX COCTABJISIONINX

- paboTta ¢ TeKCTaMu: y4eOHUKaMH, HCTOPHYECKUMH NEPBOMCTOUHUKAMH, JOMOTHUTEIHHOMN JH-
TepaTypoi, B TOM YHCIIE MaTepUalaMy HHTEPHETA, a TAKKE MPOPaOOTKa KOHCIIEKTOB JIEKIIHIA;

- U3y4YCHHE TEeM JJIsi CAMOCTOSTEIbHOTO OCBOCHHUS;

- MIOATOTOBKA K JIa0OPaTOPHBIM 3aHATHUSM;

- IOATOTOBKA K 9K3aMEeHY HEMOCPEACTBEHHO NEPEe]] HUM.

Takum oOpa3om, camocToATeNbHAs paboTa CTYACHTOB SBISETCS HEOOXOIUMBIM KOMIIOHEHTOM
MOJTyYEeHHU s TOJTHOLEHHOTO BBICILIEr0 00pa30BaHMUs.

MeToauyeckue peKoMeHIaLMU J1JIsl MPenojgaBaTesiei
1. Ykazanus aJist npoBeAeHUS JIEKIUNA

Ha nepBoii BBOIHOI JeKuu crenath o0l 0630p comepxkaHusi Kypca U OTMETUTh HOBBIE Me-
TO/BI U MOJXO/bI K PELICHUIO 3a/a4, pacCMaTpUBAaEMBbIX B Kypce, IOBECTH JIO0 CTYJEHTOB TpeOOBaHUs
Kadenpbl, OTBETUTH HA BOIIPOCHI.

[Ipu moAroToBKe K JEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYMAaTh IJIaH €ro MpOBEJEeHHUs, CO-
JiepKaHUe BCTYIUTENBHON, OCHOBHOM M 3aKIIIOYUTEIBHOM YacTH JIEKIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOM M METOANYECKOH JIUTepaTyphl, MyOJINKALUAMU NEPUOTUIECKOM MeyaTH 1Mo TeMe JIEKIIMOHH O-
IO 3aHATHS. Y TOYHUTH IUIaH HMPOBEIEHUS J1ab0OpaTOpHOTro 3aHATUs MO TeMme Jekiuu. [lepen n3noxeHu-
€M TEeKYIIETo JIEKIIMOHHOTO MaTepHajia HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha MPEAbIAY-
X Jgekusax. C 3Tol 1enblo 334aTh HECKOJIBKO BOIPOCOB aYAUTOPUH U OCYIIECTBUTH BHIOOPOUHBIN
KOHTPOJIb 3HAHUSI CTYJIEHTOB.

B xoze 1eKImoHHOr0 3aHATHS MpenojaBaTelb I0JKEeH Ha3BaTh TeMY, ydeOHbIE BOIIPOCHI, O3Ha-
KOMUTB CTYJEHTOB C IIEPEYHEM OCHOBHOM U JTOTIOJHUTEIBHON JIUTEPATYpPHI 110 TEME 3aHATHA. Packpbl-
Basi cojiepKaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/IEHTOB HAa OCHOBHBIX KaTETOPHsIX,
ABJICHUSIX U Tpolleccax, OCOOCHHOCTAX MX MpOTeKaHus. PacKpbIBaTh CYIIHOCTh U COJAEp)KaHHE pas-
JIMYHBIX TOYEK 3PEHUS U HAYYHBIX MOIX0JI0B K OOBSICHEHUIO TEX MU UHBIX SIBICHUH U IPOIIECCOB.

Crnenyer apryMEeHTHPOBAHO OOOCHOBATH COOCTBEHHYIO IMO3HIIMIO TIO CHOPHBIM T€OPETHUYECKUM
Bonpocam. [IpuBoauTe npumepsl. 3aaBaTh MO XOAY H3JI0XKEHHS JEKIMOHHOIO MaTepualla putopude-



CKHE BOIIPOCHI U CAMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALUU MBICIUTEIHLHON Jaes-
TEJNBHOCTHU CTYJCHTOB, MOBBIIICHUIO MX BHUMAHUS U HHTEpECa K MaTepHaiy JEeKIUH, ee COACpKaHUIO.
[IpenoiaBaTens JOIKEH PyKOBOAUTH PaOOTOM CTYyJJEHTOB MO KOHCIEKTHPOBAHUIO JEKIIMOHHOTO MaTe-
puana, MoAYepKUBaTh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCIIEKTAX OCHOBHBIX MOJIOXKCHHU H3ydaeMOn
TEMBbI, 0CO00 BBIIENSSL, KaTErOpUANbHBIM anmapar. B 3akimo4unTenbHON yacTh JIGKIMH HEOOXOAUMO
chopMynupoBaTh OOIIKME BBIBOJBI IO TEME, PACKPBIBAIOIINE COJIEPKaHNE BCEX BOIPOCOB, MOCTABJICH-
HBIX B JIeKIUH. OOBSABUTH IUIaH OUYEPETHOT0 J1a00PaTOPHOTO 3aHATHS, 1aTh KPATKUE PEKOMEHAAIINH T10
MOATOTOBKE CTYJEHTOB K JJabopaTopHOMY 3aHsTHIO. ONpeaeauTh MECTO U BpeMsl KOHCYJIbTALUU CTY-
JICHTaM, MOKEeJIaBIIUM BBICTYIIUTH C JIOKJIa/laMu U pedepaTamu.

Ha mocnenneii yiekuum yaenuth Bpems Iis 0030pa Hanbosiee BaXHBIX IMOJIOKCHHA, paccCMOT-
PEHHBIX B Kypce.

2. Yxa3aHus Ut IPOBEACHUS JIAOOPATOPHBIX 3aHATUI

UeTko 0003HAYUTH TEMY JIAOOPATOPHOM pabOTHI.

OO6cyauTh OCHOBHBIE TIOHATHS, CBSI3aHHBIE C TEMOW PabOTHI.

B mporuecce pemienus 3amad BECTH JUCKYCCHIO CO CTYACHTaMU O MPaBUIBHOCTH NMPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTmeuaTs CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PEIICHUU 33]1a4 U JUCKYCCHUSX.

B koHIIe 3aHATHA 337aTh ayAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, MPOKOHTPOIUPOBATH
XO/]1 BBITIOJIHEHHUS JTA0OPATOPHOM pabOTHI.

3.YkazaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PaOOTHI CTYACHTOB

[To ycMoTpeHuro mpenoaaBares 3aJaHie Ha CAaMOCTOSTENIbHYIO0 paboTy MOXKET ObITh HHIUBUIY-
QJIBHBIM W ()POHTATBHBIM.

[Ipu ucnonb30BaHUKM MHIUBUIYATbHBIX 33JaHUi TpeOOBaTh OT CTYyJEHTa MHUCbMEHHBINH OTYET O
MIPOJIeJIaHHO paboTe.

[Ipu mpuMeHeHMH (POHTAIBHBIX 33JaHUN BECTH KOJUICKTHUBHBIE OOCYXIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C menpro KOHTPOJISI KaUeCTBa BBHITIOJTHEHUSI CAMOCTOSITENTFHON paboThl TpeOOBaTh WHIMBHyaTh-
HBIE OTYETHI (JOMMyCTUMO BMECTO MUCHMEHHOTO OTYETa NMPUMEHSATh WHIMBHyaJbHBIE KOHTPOJIHHBIE
BOIIPOCHI).

IIporpamma coctaBneHa B cootBeTcTBUM ¢ TpeboBanusmu OC HUAY MU®DU u y4eGHbIM mia-
HOM OCHOBHOW 00pa3oBaTeNbHON MporpamMMsl o crennanbHocTd 14.05.02 ATOMHBIE CTaHLUU: TPO-
€KTUPOBAHUE, IKCIUTyaTallusl U MHKUHUPHUHT .
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