FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOT'PAMMA

aucauuInHbl 1.0.110.07 [IporpaMmMupyemMbie JIOTHYECKUE KOHTPOJLIEPHI

i Hanpasiaenus 27.03.04 YnpapiieHre B TEXHUYECKUX CUCTEMAX

ypoBeHb bakanaspuar

npo¢uib NOArOTOBKHU YIpaBieHUE U HHPOPMATHKA B TEXHHUYECKUX CHCTEMAaxX
¢opma o0yueHus1 ouHas

Kagenpa-pa3pador4yuk ABTomMaTnka

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 27.03.04 YnpapieHre B TEXHUYECKUX CUCTEMAX, YTBEPKIAEHHBIM MTPUKA30M
Muno6puayku ot 31.07.2020 Ne 871

|

3aB.xadenpoii pazpaboTynka,

M. B. HocukoB
K.TE€XH.H., JOIL.
Pa3paboT4uK IporpaMmel,
K.TE€XH.H., JIOIL., 3aBEAYIOLIHI M. B. Hocukos
Kadeapou

Mmuacc



1. llesu u 3212494 AU CIUILIHHBI

Lenbro nzyueHnust AucuuIuinHbl «lIporpammMupyemMsie JIOTHYECKUE KOHTPOJIEPHI»
SIBJISIETCS 3HAKOMCTBO CTYAEHTA C METO/IaMHU IIPOCKTUPOBAHUSA U Pa3pabOTKH CUCTEM
ABTOMAaTUYECKOTO M aBTOMATU3UPOBAHHOTO YITPABICHUS TEXHOJIOTMYECKUMU MTPOLECCAMH,
C UCIIOJIb30BAaHUEM ITPOTrpaMMHUPYEMBIX JIorndeckux kKoHTposuiepoB (ITJIK), s3bikoB
nporpammupoBanus ctanaapra [IEC61131-3 (MOK-sa3bikoB). B pamkax ocBoeHUs
JUCUUIUIMHBI CTYJIEHT MOJTy4aeT HaBbIKK Pa3pabOTKU MPOrPaMMHOTO 00€CTIEUeHUSI CUCTEM
aBTOMAaTu3alnM ¢ ucnoiab3zoBanueM MOIK-s3b1k0B, ncnonb3zoBanuss CASEcpencTs
NOJJEP>KKH MPOrPaMMUPOBAHUS, @ TAKXKE MOTy4YaeT MPE/ICTaBICHUE U OTBIT Pa3paboTKu
AIIEMEHTOB paboueil KOHCTPYKTOPCKOM JOKYMEHTAIIMM Ha aBTOMATU3UPOBAHHBIE CUCTEMbI
ynpasieHus. OCHOBHBIMU 3aJla4aMy U3yUYEHUs TUCIUTUINHBI ABIISETCS (POPMUPOBAHHE
KOMITETCHIINM, 3HAHUI 1 YMEHUN B 00JIaCTH IPOCKTUPOBAHUS, Pa3pabOTKU U
AKCIUTYaTalMd aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHUS TEXHOJIOTHYECKUMHU
npoueccamu, coznaBaembiMu Ha ocHoBe [1JIK. M3yuenne qucuumiuHel ciocoOCTBYET
Pa3BUTHUIO Y CTYICHTOB TEOPETUUYECKUX 3HAHUN U NPAKTUYECKUX HABBIKOB, TO3BOJISIIOIINX
BBIITYCKHUKAaM MOHUMAaTh U MPUMEHATh (QyHIaMEHTAJIbHbIC U MEPEOBbIC 3HAHUS U
HAy4YHbIE TPUHIIUIIBL, JIEKAIIUE B OCHOBE METOJOB IPOCKTUPOBAHUS, PA3pa0OOTKU U
AKCIUTyaTallid COBPEMEHHBIX CPEACTB U CUCTEM aBTOMATU3AIUU NPU (POPMYIUPOBAHUM U
pEILIEHNN UHXXEHEPHBIX 3a/1a4.

Kparkoe cogepkaHue TUCHMIIIMHBI

B pe3synprare uzydyeHuss JaHHOW JUCLHUIUIMHBI CTYAEHTHI JOJKHBI: UMETh IPECTABIICHUE:
- 00 yCTpOICTBE M COCTAaBE TUIIOBBIX CEPUN CEPU TPOMBIILIEHHBIX KOHTPOJJIEPOB; -
APXUTEKTYPE U CTPYKType NpoMbIIUIeHHBIX KoHTpoiepoB (1K), ux kmaccudukaruio u
MapkupoBKy, npumeHenue B CAY TII; - 00 ucnosb30BaHUM paclpeieEHHbIX CUCTEM
KOHTPOJIS U YIIPaBJICHUs Ha 0a3e MPOMBIIUICHHBIX KOHTPOJIJIEPOB B peau3aliy TUITOBBIX
CPENCTB TEXHOJIOTMUECKOTO KOHTPOJISI ¥ YIIPABICHUS; - O TEHACHIUSAX Pa3BUTHUS
COBPEMEHHBIX MYJIBTUIIPOIIECCOPHBIX cucTeM yrpaBieHus oobektamu CAY TII. 3Hath: -
HOMEHKJIATypy CEMENHCTB KOHTPOJIEPOB, BHIITYCKAEMbBIX B HACTOsAIIEE BpeMs (hupMamu -
MOCTABIIMKAMHU KOMIIOHEHTOB JJIsl CUCTEM ITPOMBIIUIEHHOW AaBTOMATUKH; - apXUTEKTYPY U
IPOTPAMMHPOBAHNE MPOMBIIIJICHHBIX KOHTPOJIJIEPOB; - COCTAB U HA3HAYEHUE OCHOBHBIX
KOMITOHEHTOB aBTOMAaTH3alluH TEXHOJIOTMYECKHX MTPOLIECCOB Ha 0a3e MPOMBIIIIEHHBIX
KOHTPOJUIEPOB; - AlMapATHBIE U MHCTPYMEHTAJIBHBIE CPEACTBA OTIAJKU IIPOTPAMMHOIO
oOecreyeHus: IPOMBIIUIEHHBIX KOHTPOJUIEPOB. YMETh: - TPOU3BOJIUTH BHIOOP
YIPABIAIOMINX KOHTPOJUIEPOB MO TPEOOBAHUSM, MPEABIBISIEMBIM K aBTOMAaTU3UPYEMOMY
TEXHOJIOTHYECKOMY IIPOLIECCY; - OMPENEIATh CTPYKTYPY U IPOU3BOJUTE BEIOOP CPEICTB
CONPSIKEHUSI KOHTPOJIJIEPA C U3MEPUTEIIBHBIMU TATYMKAMU U UCTIOITHUTEIBHBIMU
MEXaHU3MaMU; - OCYIIECTBISATh BEIOOP TEXHUYECKUX U TPOrPAMMHBIX CPEJICTB MEepeaadn
JTaHHBIX Ha «BepxHU» ypoBeHb CAY TII. npuobpectu npakTuueckue HaBbIKK B paboTe C
VHCTPYMEHTAJIbHBIMU U aAlIIAPaTHBIMU CPEICTBAMU TECTUPOBAHUS U OTIIAJIKU
IPOrpPaMMHOTO 00ECTICUeHUSI POMBIIIUICHHBIX KOHTpoIiepoB B peanuzanuu CAY TII na
ux Oasze.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTaTe 0CBOCHUS
AUCUMILTHHBI

[InaHupyeMsble pe3yabTaTbl OCBOEHUS | [ImaHupyeMble pe3ybTaThl




OII BO (xomnieTeH1un)

O6y‘-I€HI/I$I IO AUCLHUIIIINHE

[TK-12 Crioco6eH BBIMOIHATH SKCIIEPUMEHTATbHBIE
WCCIIeIOBaHMS Ha AEMCTBYIOMIMX 00bEKTaxX
aBTOMATH3AINH U yIPaBICHUS 1 00padaThIBaTh
pe3ybTaThl C MPUMEHEHUEM HHPOPMAIIMOHHBIX
TEXHOJIOTUI

3naet: Apxutektypa [TJIK: npuHimns! paboTs
LHEHTPAJILHOTO Mpoleccopa, MOAYJIel BBO/1a/BbIBOIA
(TUCKpeTHBIE, aHAJTIOTOBbIE) U OJIOKOB MUTAHUS.
[TpuHLIMITBI paOOTHI CETEl: TPOMBIIILICHHBIE
npoTokouibl epefaun Aanueix (Modbus RTU/TCP,
Profinet, CANopen, Ethernet/IP). DnexkrpoTexnuka
1 CXEMOTEXHHKA: YTEHUE MIEKTPUUECKUX
MPUHLUITHATIBHBIX CXEM, TOHUMAaHHE PA3HUIIbI
MEXy THIaMu curHainoB. HopmarusHas 6a3a:
CTaHAapThl OE30MMACHOCTH U MPOESKTUPOBAHUS
cuctem apromaruzanuu (IOCT, MOK).

Ymeer: [IporpamMupoBanne: yBEpEHHO BIAJIETh
si3pikaMu ctangapra MOK 61131-3:LD, FBD, ST.
Hactpoiika 060pynoBanust (KOHGUTYpUPOBAHUE):
pPaMOTHO BBIOUPATh KOHTPOJLIEP, MOAYIIH
[pacIIMpEeHUs ¥ JaTYUKU 0] KOHKPETHYIO 3a/1a4y.
[lyckoHanaznka: MpOBOAUTH TECTUPOBAHUE JIOTUKH,
MOMCK HEHCIpaBHOCTEH (0OPBIB LIEMHU, KOPOTKOE
3aMbIKaHHE, IPOrPaMMHbIE OIIMOKHN), KaTHOPOBKY
QHAJIOTOBBIX JATYUKOB.

Vmeet npaktudeckuii onbIT: Pabora B npoduiasHOM
[10: manucanme, OTIaIKa M KOMITHJISIIAS KOJa B
COBPEMEHHBIX IIporpaMMHBIX cpefax: CoDeSys
(McTIONIb3yeTCSl MHOXKECTBOM IPOU3BOIUTENEH,
Hanpumep, OBEH), CX-Programmer (a1 Omron),
Owen Logic (cnenmanusupoBannoe [10 mist pene
OBEH). Pa6ora ¢ HMI-nanensmu: pazpadotka
uHTep(delicoB oneparopa i BU3yalu3aluu
TexIpolecca U ynpasieHust UM. aTerpanust:
o0neanuenne [1JIK ¢ ucrnomHnTenbHEIMI
MeXaHM3MaMH, YaCTOTHBIMU IIpeoOpa3oBaTesiMi U

CEpBOIPUBOIAMH.

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

WHpopMalinoHHbIE TEXHOJIOTHH,
[IepexonHbIe IPOLECCHI B PEKUMaX KOMMYTaluu

VcnionHuTENbHBIE MEXaHU3MbI U IPUBOJIBI,
[Ipon3BoACTBEHHAs TpaKTUKa (peAIuIuIoMHast) (8

CeMecCT))

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

Hepexoz[HHe IPpOLECCCHI B PEKMMAaX KOMMYTallun

3HaeT: 3aKOHBI NEPCXOAHBIX ITPOLICCCOB B PCIKUMAX
KOMMYTAIUN 3JICKTPOHHBIX CPECACTB aBTOMATUKH U
MCTOJbI UX pacyucTa YmMmeer: MMPOU3BOAUTH PACUCTBI
MEPCXOJHBIX ITPOLECCCOB B OTACIBbHBIX OJoKax
CHUCTCM YIIPABJICHUA , IPOBOAUTHL UCCIICOBAHUA
MEPCXOIHBIX IMPOUCCCOB U aHAJIM3UPOBATH
PE3YJILTAThI SKCIICPUMCHTOB HNmeer HpaKTI/I‘leCKI/II\/’I




OTIBIT: OPOPMITEHUSI TEXHUIECKUX OTUETOB 10
pe3ysbTaTaM dKCIIEpUMEHTOB

WNHubopMalimoHHbIe TEXHOIOTHH

3HaeT: OCHOBHBIC aJITOPUTMBI PEIICHHS 33124 B
00JIaCTH COBPEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTHIA; JIOTUKY TIOCTPOSHHS Cpel] pa3padoTKu
UH(QOPMAITMOHHBIX CUCTEM U TEXHOJIOTHUI1, 3HAET
MepCIEKTHBHBIE METOIbI HH(OPMAIIMOHHBIX
TEXHOJIOTMH U UCKYCCTBEHHOTO MHTEIJICKTa,
HaIlpaBJICHHBIX Ha pa3pabOTKy HOBBIX HAYyYHO-
TEXHUYECKHX pEIIeHU YMeeT: MPUMEHSTh
WH(OPMAITMOHHBIE TEXHOJIOTUH JJIT 00padOTKH
PE3yNIbTaTOB HKCIIEPUMEHTOB VIMeeT mpakTuyecKkuit
OTIBIT: CO3/IaHUSI MPOTPAMMHOTO 00eCIIeUueHUs ¢
UCII0JIb30BaHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTHIA (B TOM YHCJIE OCHOBBI MAIIMHHOTO
00y4eHus), MPUMEHEHHUsI HHPOPMAITUOHHBIX
TEXHOJIOTHIA ¥ COOTBETCTBYIOIIETO MMPOTPAMMHOTO
oOecrieyeHus AJIsl pelIeHuUs MPaKTHYECKUX 3a]1a4

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.€., 144 4., 74,5 4. KOHTaKTHOMN

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bun yuenoi padoret 4acoB Howmep cemectpa
6
OO0mast TpyI0EMKOCTh UCITUTLITTHBI 144 144
Ayoumopnvie 3aHAmMusL: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
ayuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
[ToaroroBka K 3K3aMeHy 29,5 29.5
[ToaroroBka K NpakTUUYECKUM 3aHATUSAM 20 20
N3ydenune TeopeTHYeCcKoro Marepralia 1no JUCIUILIMHE 20 20
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 10,5 10,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. ConeprkaHnue TUCHMILIIIMHBI

OOBeM ayIUTOPHBIX 3aHITHIA TTO BHIAM

Ne HanmeHnoBanue pa3aenoB IUCHUILIMHbI B yacax
paznena
Bcero JI I13 JIP

1 |[Ipunuumns! padotsl [TJIK 16 8 4 4
Crangapt MOK 61131 1 uHCTpyMEHTBI

2 16 8 4 4
nporpammupoBanus [TJIK

3 |[KommoneHThI opranuzaiuu nporpamm (POU) 16 8 4 4

4 PlIzeixu FBD, ST, LD, SFC 16 8 4 4




5.1. Jlekuun
Ne Ne HaumeHnoBaHue nin KpaTkoe coaepKaHue JIEKIIMOHHOTO 3aHATUS Koa-zo
JCKIUY | pa3nena 4acoB
1 1 [Tpuniune! padotsr [TJIK 4
2 1 [Tpuniumner padots! [TJIK 4
3 2 Crangaptr MOK 61131 u unctpymenTtsl nporpammupoBanus [TJIK 4
4 2 Crangaptr MOK 61131 u unctpymenTtsl nporpammupoBanus [TJIK 4
5 3 Komnonents! opranuzanuu nporpamm (POU) 4
6 3 Komnonents! opranuzanuu nporpamm (POU) 4
7 4  {Szeixu FBD, ST, LD, SFC 4
8 4  {Szeixu FBD, ST, LD, SFC 4
5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPbI
No Ne Kosn-Bo
sansua|pasniena HaumeHnoBaHue uinm KpaTkoe cojiepKaHue MPaKTUYECKOro 3aHsATUs, CEMHUHApa 4ACOR
1 1 [punuunst padots! [IJIK 4
2 2 |Crangapt MOK 61131 1 unctpyments! nporpammupoBanus [IJIK 4
3 3 |KomnonenTs! opranuszainuu nporpamm (POU) 4
4 4  Szeixm FBD, ST, LD, SFC 4
5.3. JIaboparopHbie padoThI
Ne Ne HaumeHnoBanue wim KpaTkoe CoAep:kaHue 1adopaTopHOi padoThI Kox-so
3aHTHS | pa3zerna 4acoB
1 1 [Tpunimns! padotsr [TJIK 4
2 2 Crannaptr MOK 61131 u unctpyments! nporpammuposanus [IJIK 4
3 3 Komnonents! opranuzanuu nporpamm (POU) 4
4 4  Azpixu FBD, ST, LD, SFC 4
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kozn-
[Honeun CPC paszernos, mias, CTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB
Jlorunosa, JI. H. IIporpammupyemslie
KOHTPOJUIEPHL. S3bIK peeiiHO-KOHTAaKTHBIX
cxeM LD u nmpuemsl puKIIaHOro
[IPOrpaMMHUPOBAHUS : YUEOHO-METOIUYECKOE
nocoowue / JI. H. Jlorunosa, JI. A. AHTOHOB.
— Mocksa : PYT (MUUT), 2019. — 26 c.
— TexcT : anekTpoHHbIH // JIaHs :
[ToaroroBka K 3K3aMeHY PJIICKTPOHHO-OMOIMOTEYHAs CUCTEMA. — 6 29,5
URL: https://e.Janbook.com/book/175641
(mara obpamenus: 17.06.2024). — Pexum
I0CTYyIIa: 1151 aBTOPU3. 110JIb30BaTEIIEH.
Coponos, H. b. IIporpammupyembie
KOHTPOJUIEPBI U MUKPOKOHTPOJLIIEPHI B
CHUCTeMaX aBTOMaTHU3allly : yueOHOoe
nocobue / H. b. Copopos, E. K. Kapros. —




Kyprasn : KI'Y, 2019. — 110 c. — ISBN 978-
5-4217-0478-2. — TekcT : 2NEKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/177895
(mata obpamenus: 17.06.2024). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
Edpemosa, K. /1. Ucnonp3oBanue
MPOTPAMMHUPYEMBIX JIOTHYECKUX
KOHTPOJUIEPOB B YIIPABICHUU TUAPO- U
MTHEBMOTIpUBOAaMU: MeTorueckoe mocoone
no Kypcam «I[THeBMaTHueckue cpeacTaa
aBTOMaTHKW», «[ maponpuBon u
CUIPABIMYECKHIE CPEICTBA aBTOMATUKID U
«Texanueckue cpenacta CAY» : yueOHO-
meToamueckoe mocooue / K. JI. Edpemona,
B. H. [Tunsrynos, A. B. SIkoBieB. —
Mocksa : MI'TY um. H.D. baymana, 2006.
— 52 ¢. — Tekcr : anexTponHsbIit // JlaHs :
DIIEKTPOHHO-OMOIMOTEYHAs cCCTeMa. —
URL: https://e.lanbook.com/book/62026
(mara obpamenus: 17.06.2024). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
[IporpaMMupyemMble KOHTPOJIIEPHI | yueOHOe
nocobwue / B. B. Urnarees, U. C. Kobepcn,
O. b. Cnupunonos, B. 1. ®unaes. —
PocroB-nHa-/lony : FOOY, 2016. — 137 c. —
ISBN 978-5-9275-1976-7. — Texkcr :
PIEKTPOHHBIN // JIaHb : AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/114399 (nara
oOpatenus: 17.06.2024). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
Coponos, H. b. IIporpammupyemslie
KOHTPOJIJIEPBI 1 MUKPOKOHTPOJIIEPHI B
cUCTeMax aBTOMAaTH3allH : yuyeOHoe
nocoobue / H. b. Coponos, E. K. Kaprios. —
Kyprasn : KI'Y, 2019. — 110 c. — ISBN 978-
5-4217-0478-2. — TekcT : 2NEKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/177895
(mata obpamenus: 17.06.2024). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
Edpemosa, K. /1. Ucnonp3oBanue
POTPAMMHUPYEMBIX JIOTHYECKUX
KOHTPOJUIEPOB B YIIPABICHUU TUAPO- U
MTHEBMOTIpUBOAaMHU: MeTorueckoe mocoone
no Kypcam «I[THeBMaTHueckue cpeacTaa
aBTOMaTHKW», «[ maponpuBon u
CUIPABIMYECKHIE CPEICTBA aBTOMATUKID U
«Texanueckue cpenacta CAY» : yueOHO-
meToamueckoe mocooue / K. /1. Edhpemona,
B. H. [Tunsrynos, A. B. SIkoBieB. —
Mocksa : MI'TY um. H.D. baymana, 2006.
— 52 ¢. — Tekcr : anexTponHsbiit // Jlans :

DIIEKTPOHHO-OMOINOTEYHAs cCCTeMa. —
URL: https://e.lanbook.com/book/62026




(mata obpamenus: 17.06.2024). — Pexum
TOCTyNa: 7Sl aBTOPU3. MOJIb30BaTeIEH.
[TporpaMMupyemMbie KOHTPOJUIEPHI | yaeOHOe
nocobwue / B. B. Urnarees, U. C. Kobepcn,
O. b. Cnupunonos, B. 1. ®unaes. —
PocroB-nHa-/lony : FOOY, 2016. — 137 c. —
ISBN 978-5-9275-1976-7. — TexkcT :
PIEKTPOHHBIN // JIaHb : DIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/114399 (nara
oOpatenus: 17.06.2024). — Pexum
TOCTyIa: 7151 aBTOPU3. MOJIb30BaTeIEH.

HOIIFOTOBKa K IPAaKTUICCKUM 3aHATHUAM

[IporpaMMHpyeMbIie KOHTPOJLIEPHI : y4eOHOE
nocobue / B. B. Urnarees, U. C. Kobepcw,
O. b. Ciupunionos, B. 1. ®unaeB. —
PoctoB-Ha-/lony : FO®Y, 2016. — 137 ¢. —
ISBN 978-5-9275-1976-7. — Tekcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/114399 (nata
oOpatuenusi: 17.06.2024). — Pexum
ToCTyna: Uil aBTOPU3. TIOJIb30BATEIICH.
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3yueHne TeOpeTHIeCKOro MaTepHaia 1mo

MUACHUILIINHE

Jlorunosa, JI. H. IIporpammupyemslie
KOHTPOJUIEPHI. S3BIK PEIECHHO-KOHTAKTHBIX
cxeM LD u nmpuemsl puKkIi1aHOro
[IPOrpaMMHUPOBAHUS ;| YUEOHO-METOIUYECKOE
nocobwue / JI. H. Jlornnosa, JI. A. AHTOHOB.

— Mocksa : PYT (MUUT), 2019. — 26 c. 6

— TekcT : anekTpoHHbIH // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA., —
URL: https://e.lanbook.com/book/175641
(mara obpamenus: 17.06.2024). — Pexum

A0CTYyIIa: IJIsk aBTOPU3. MOJI30BaTEIICH.
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6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA MPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalumn

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

Hasganue Y qu-
Ne | Ce- Bun Makc. ThIBA-
KOHTPOJIBHOTO Bec [Topsimox HauncneHus: 6amIoB
KM|mecTp| KoHTposIs MEDOLPISTIS Oamt eTCA B
po1p A
Ha npakTuueckux 3aHITHAX CTYICHT
[IpakTnueckoe p A
[MOJTy4aeT 3aJJaHue MO0 TEME U
3agarue Nel. OCHOBEBI
. [IPUCTYIAET K €T0 BBIMOIHEHUIO.
Texymmii paboThI ¢ o
1 6 1 5 ([Tocne BBITIOHEHUAX 3aJaHUN CTYJICHT [PK3aMEH
KOHTPOJIb | IPOTPAMMUPYEMBIMU
[MO/ITOTABJIMBAET U MPEACTABIISIET
JIOTUYECKUMU
npenogaBarento otyet. [Ipenogasarens
KOHTpOJIIEpaMu

npoBepseT paboTy BO BHEAYAUTOPHOE




BpEMSI, 110 pe3yJIbTaTaM MPOBEPKH
MPOBOAMT MPOIIEAYPY 3aAIIUTY OTYETA U
BLICTABJISAACT OLICHKY. BrimonnenHas
paboTa OIeHNBACTCS MOMATHOATITFHOM
CUCTEME:

5 6asIoB 3a BBITIOJHEHHE PabOTHI Oe3
OIIHOOK;

4 Gasna 3a BBITIOJIHEHHUE PaOOTHI C
HC3HAYUTCIIbHBIMU OH_II/I6KaMI/I;

3 Oasuta 3a MpaBUIIBHOE BHITIONTHEHUE
60% paboThI;

2 OaJyia 3a MPaBUIBLHOE BBHITOJTHEHUE
40% paboThI;

1 Gait 3a MpaBUIILHOE BBHITTOJTHEHUE
30% paboTsr;

(0 GayuToB 3a MPaBUIILHOE BHITIOJIHEHHE
meHnee 30% paboThI.

Texymni
KOHTPOJIb

[IpakTyeckoe
3aHsaTHe No2,
Crangapt MOK
61131 u
WHCTPYMEHTBI
MPOTrpaMMUPOBAHUS

IJIK

Ha nmpakTuueckux 3aHATUSX CTYACHT
MoJTyvaeT 3aJaHue 10 TeMe U
MPUCTYIIAET K €r0 BBIIIOJTHEHHUIO.
[Tocre BHITIOTHEHUSX 3aJaHUIA CTYCHT
MOATOTABIMBACT U MPEACTABISAET
npernoasarento or4yet. [Ipernogasarens
poBepseT paboTy BO BHEAyAUTOPHOE
BpeMsI, TIO pe3yJbTaTaM IMPOBEPKH
[IPOBOAMT MPOLEAYPY 3AIIUTY OTUETA U
BBICTABJISIET OIICHKY. BhIoTHEeHHAS
paboTa olleHuBaeTCs NOMATUOATIIBHON
cucTeMeE:

5 6ayioB 3a BBIMOJIIHEHUE paboThI 0e3
OIIINOOK;

4 GaJia 3a BBINOJIHEHHE PAOOTHI C
HE3HAYUTEITLHBIMHU OIINOKAMH;

3 Gasuta 3a MpaBUIIbHOE BHITIOJIHEHUE
60% paboTsI;

2 GaJia 3a MPaBUIILHOE BBIIIOJIHEHUE
40% paboThI;

1 Gast 3a mpaBUIIbHOE BBHIMIOJIHEHUE
30% paboTsl;

0 6anIoB 3a MPaBUWIIBHOE BBIMOJIHEHHE
MeHee 30% paboThl.

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTnueckoe
sausatue Ne3. S3pIku
FBD, ST, LD, SFC.

Ha MPAKTUYCCKUX 3aHATHAX CTYACHT
MoNTy4yaeT 3aJaHue Mo TeMe U
IMPUCTYIACT K €TI0 BBIIIOJIHCHHIO.
[Tocne BEIMOTHEHUSIX 3aJaHUH CTYAECHT
IIOATrOTaBJIMBACT U NPECACTABIIACT
npenoaasatento otuet. [Ipenonasarens
MpoBepsieT padOTy BO BHEAYTUTOPHOE
BpEMSI, 110 pe3yJibTaTaM MPOBEPKU
[IPOBOJIUT IIPOLEAYPY 3aIUUTYy OTUETA U
BBICTABIISIET OIICHKY. BhIMmonHeHHas
paboTa OIeHNBAETCS MONMATHOATITFHOM
CUCTEME:

5 0asIoB 3a BBIMIOJHEHUE PabOTHI 0€3
OIIIMOOK;

4 Oajuia 3a BBIIOJIHEHHE PabOThI C

OK3aMCH|




HC3HAYUTCIIbHBIMU OH_II/IGKaMI/I;

3 Oasuta 3a MpaBUIIBHOE BBITIONTHEHUE
60% paboThI;

2 OaJyia 3a MPaBUIBLHOE BBHITOJTHEHUE
40% paboThI;

1 Gast 3a MpaBUIILHOE BBHITTOJTHEHUE
30% paboTsr;

(0 GayuToB 3a MPaBWIILHOE BHITIOJIHEHHE
meHnee 30% paboThI.

ITpome-
JKyTOYHAast
arrecTanus

3aueTHast paboTa MPOBOAMTCS B
nucbMeHHOU popme. CTyneHTy
BbIIaeTCS OWIIET, coaepxKaiui 2
BOIpoca u3 nepeyHs. Ha BeinonHeHne
paboTsl oTBoAMTCA | yac.
[IpenogaBarens npoBepseT
BEHITIOJTHEHHYIO PaboTy | MpH
HEOOXOAMMOCTH 33]a€T YTOUHSIOIITHE
BOIPOCHI.

OTBeTHI Ha BOMPOCHI OLICHUBAIOTCS 10
DK3aMeH - 5 |maTuOamIBHON cHcTeMe.

5 0asIoB - MPaBUJILHBIE OTBETHI;

4 Gasuia - mpaBUIbHBIE OTBETHI C
HE3HAUYNTEITLHBIMU HETOYHOCTSIMHU HITH
YIYIICHUSIMH,

3 Gasta - MpaBUIILHBIE OTBETHI C
HE3HAYUTEILHBIMU OIIMOKAMU;

2 0ajljia - OTBETHI C OIITMOKAMHY;

1 6an - OTBETHI € IpyOBIMU
OIIOKAMHU;

0 GamoB - HEBEPHBIE OTBETHI.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepu
P Y p ypatp OLICHNUBaHUs
aTTecTaluu
DK3aMeH MPOBOJIUTCS B MUChbMEHHOH opMe. CTyIeHTY BBITaeTCS
ounert, comepkaiuii 2 Bonpoca u3 nepevyns. Ha Boimonnenue
pabotsl orBoamTCs 1 yac. [IpenogaBarens mpoBepsieT
BBINOJTHEHHYIO pa0OTy M MPHU HEOOXOIMMOCTH 33/1a€T YTOUHSIOLINE
yIop y HIip A Aact y "B coorsercTBHM
BONpPOCKl. OTBETHI HA BOMPOCHI OIIEHUBAIOTCS 10 MATHOATIIBHOM
JK3aMeH . 2.5, 2.6
cucreme. 5 0asioB - MpaBUIbHBIE OTBETHI; 4 Oajuia - MpaBUIbHbIE Mostosers
OTBETHI C HE3HAYUTENbHBIMU HETOYHOCTSAMU WIIH YIIYLIICHUSIMHU; 3
0asia - MpaBUIIBHBIC OTBETHI C HE3HAYUTEIBHBIMH OIINOKaMu; 2
OaJia - OTBETHI C oMOKaMu; 1 Gay - OTBETHI C TPYOBIMHU
omnOkamu; 0 6ayUIOB - HEBEpHBIE OTBETHI.
6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB
No
Komnerenuun Pesynbrarsl 00yueHus KM
12314

[1K-12

3naet: Apxurtektypa [TJIK: npuHIuns! paboTh! IIEHTPaTIFHOTO MpoLieccopa,
MOJIyJIel BBOJIa/BBIBO/IA (IMCKPETHBIC, AaHAJIOTOBBIC) U OJIOKOB MTUTAHUs. [[pUHITUTIBI
paboTHI CeTell: MPOMBITIIIEHHBIC TPOTOKOIEI nepenadn gaHHbX (Modbus RTU/TCP,




Profinet, CANopen, Ethernet/IP). DnekTpoTexHHKa U CXeMOTEXHUKA: YTEHUE
PIEKTPUUECKUX MPUHIUIHAAIBHBIX CXeM, TOHUMaHHUEe Pa3HHUIIBI MEKIY TUIIAMU
curnanoB. HopmaruBHas 0aza: cTaHmapThl 6€30MaCHOCTH U IPOSKTHPOBAHUS
cucteM apromaru3aiuu (I'OCT, MOK).

'VYmeer: [IporpamMmMupoBanme: yBEpEHHO BIIAJIETh si3blkaMu cTanaapra MOK 61131-
3:LD, FBD, ST. Hactpoiika o6opynoBanus (KOHUTypUpOBaHKE): TPAMOTHO
BHIOMPATh KOHTPOJUIEP, MOAYJIM PACIIUPEHUS U JATYUKH MO KOHKPETHYIO 3a71a4qy.

[1K-12

[TyckoHananka: IpOBOANUTH TECTUPOBAHME JIOTUKH, TTOUCK HEUCIIPABHOCTEH (0OpHIB
[[EeNT1, KOPOTKOE 3aMbIKaHHUE, TPOrPaMMHBbIE OIIHMOKH), KaTHOPOBKY aHAJIOTOBBIX
TaTUNKOB.

Mmeet npaktudeckuii onbiT: Padota B npodunsHoM I10: Hanucanue, oTinaaka u
KOMITIJISIIIHS KOZIa B COBPEMEHHBIX ITporpaMMHbIX cpenax: CoDeSys (ucmomnb3yeTcst
MHOXXeCTBOM IpousBoauteneit, Hapumep, OBEH), CX-Programmer (1t Omron),

[1K-12 Owen Logic (cnenuanuszupoannoe 110 nns pene OBEH). Pa6ora ¢ HMI- FHHHH
naHeIsIMH: pa3paboTka MHTepdecoB oneparopa Jils BU3yalln3aluy TexIpolecca u
ynpasneHus M. Uuterpanus: oobenunenue [1JIK ¢ ucnonaurensapiMu
MeXaHM3MaMHU, YaCTOTHBIMH ITPeoOpa3oBaTessIMU U CEPBOIPUBOJIAMH.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHue TUCIMIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. becekepckuii, B. A. Teopus cucrem aBromarnueckoro ynpasieHus / B.
A. becexepckuii, E. I1. ITonos. - CII6. : [Ipodeccus, 2003. - 752 c. : ui. -
(CIIEUAJIUCT).
2. Kopuxos, A. M. Teopus cuctem u cuctemMHubiii ananus [Tekcr] :
yaeoHoe nocodue / A. M. Kopuxkos, C. H. ITaBnos. - M. : Uudpa-m, 2017
3.  CononoBuukoB, B. B. OCHOBBI T€OpUHU U 31IEMEHTHI CUCTEM
aBTOMAaTHUYECKOTO peryiupoBanus : yuedoe nocobue / B. B. Conomosuukos, B. H.
[TnotHukoB, A. B. SIkoBnes. - M. : MamuHocTtpoenue, 1985. - 536 c.

0) OononHumenvbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
He nipenycmoTpensl

2) MemoouuecKkue YKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Boposckuii, A. C. IIporpamMmmupoBanue MUKpOKOHTpoJiepa Arduino B
UH(OPMAIIMOHHO-YTIPABIISIONIUX cUcTeMax : yueOHoe mocobue / A. C. bopoBckuit,
M. 0. Upetinep. — Opendypr : OI'Y, 2017. — 113 ¢. — ISBN 978-5-7410-1853-
8. — Texcrt : anexTpoHHkIl // JIanb : aneKkTpoHHO-OMOIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/110615 (mara obpamenus: 17.06.2024). — Pexum
JOCTyTa: JIJIsl aBTOPHU3. MOJIb30BaTeNEH.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. boposckuii, A. C. IlporpammupoBanre MUkpokoHTposuiepa Arduino B
MH()OPMaAIIMOHHO-YIIPABIAIOMINX cucTemMax : yueoHnoe nocooue / A. C. bopoBckuid,




M. 1O. Upetinep. — OpenOypr : OI'Y, 2017. — 113 ¢. — ISBN 978-5-7410-1853-
8. — Tekcr : anexTpoHHbIH // JIanb : a1eKTpoHHO-O0MOIMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/110615 (nara obpamenus: 17.06.2024). — Pexum
JOCTYyTIA: JUIsl aBTOPH3. TIOJIb30BaTENCH.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

Her
[Tepeyens MCMOIB3yEMOro MPOrPaMMHOTO OOECTICUEHHUS:

OMRON-CX-One(6eccpouHo)

Siemens AG-SIMATIC STEP 7(6eccpouno)

Math Works-MATLAB (Simulink R2008a, SYMBOLIC MATH)(6eccpouno)
OMRON-NB-Designer(6eccpodHo)

OBEH-TPM101, TPM2xx Konduryparop(dbeccpouno)

A e

[Tepedenp ucnonb3yeMbIx MpohecCHOHABHBIX 0a3 TaHHBIX U UH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)
2. -Uudopmanmonnsie pecypebl @I'Y OUIIC(0eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun sangaruit . I_l MPeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe st
YA pa3IMYHBIX BUAOB 3aHATUN

[IpakTnueckue 321

[TJIK OMRON
3aHATHUS U ceMUHapHI |(5)

[IpakTuueckue 304

[TJIK SIEMENS SIMATIC S7-300
3aHTUS U ceMuHapsl |(5)

[IpakTnueckue 321

[TJIK LinPAC-8000
3aHATHUS U CEMUHApPHI [(5)




