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1. Illesn ocBOEHMSI M CIMIIJIMHBI

Jucnuninmza «[IporpamMmmHpoBaHuEe JIOTUYECKUX KOHTPOJUIEPOB» OOecreYnBaeT
npuobperenue 3HaHui UM ymeHuil B cootBeTcTBHM ¢ PI'OC BIIO, conmelicTByeT pacliupeHUIo
HAY4YHOTO KpYyro3opa CTyAEHTa, (OPMHUPOBAHMIO MPEACTABICHUS O COBPEMEHHOM COCTOSIHUU
TeOpeTH4YecKol UHGPOPMATUKH M TNPUOOPETEHUIO CHEIHUalbHBIX 3HAHUH M3 00JacTH
MOJICJIMPOBAHMSI, TOCTPOCHUS U aHAJIM3a CIOKHBIX HHPOPMALMOHHBIX YIIPABISIOMIUX CUCTEM.

Llenbto M3y4eHUs AUCUMIUIMHBI SBIISETCS: O3HAKOMJIEHME CO CTAHAAPTHBIMU SI3bIKAMU
IIPOrpaMMUpPOBaHus Jiornueckux KoHTposuiepoB (IIJIK), TpagunuoHHBIMM mOAXOJAaMH K
nporpammupoBanuto (I1JIK), mpuoOpeTeHre HABBIKOB TOCTPOCHUS HAIASKHBIX MPOTPaMM
JIOTUYECKUX KOHTPOJIEPOB.

2. Mecto aucuunmiaunbl B cTpykrype OIl 0akanaBpuara

Hucuuruinaa  «IIporpaMmupoBaHue  JIOTHYECKUX  KOHTPOJIIEPOBY»
BapUMAaTUBHOMW 4acTH (IucuuIuinHa 1Mo Beibopy) OIl 6akanaBpuara.

Hucuumnnuza «lIporpaMMupoBaHue JIOTUYECKUX KOHTPOJUIEPOB» BXOAMT B LUK bl
MaTeMaTHYECKUX M €CTECTBEHHO-HAYYHBIX MAWCIUIUINH (BapHaTHBHAS YaCTh, MUCIHMILIHHBI 110
BbIOOpY), unTaercs B 5 cemectpe. OHa MMeeT Pa3sHOCTOPOHHHE CBSA3M CO MHOTHUMH JIPYTHMHU
MaTeMaTHYECKUMH W CIEIHWaIbHBIMH  TUCHHMIDIMHAMHU. [lpn  u3ydeHun JMCTIUTUTAHBI
«[IporpamMmmHpoBaHuE JOTHYECKUX KOHTPOJIJIEPOBY» UCHOIB3YIOTCSA 3HAHUS OCHOB CTPYKTYPHOTO
1 00BEKTHO-OPUEHTPOBAHHOTO MPOTPAMMHPOBAHUS, TEOPUU AJITOPUTMOB (MaIMHBI ThIOpHHTA,
npoOJaeMbl  Pa3peliuMOCTH, TMPOOJIEMBbl CIOXKHOCTH alTOPUTMOB) W TEOPUHM KOHEUHBIX
aBTOMATOB, ()OPMAJIHHBIX SI3BIKOB U TPAMMATHK.

[Tpr OCBOEGHMH TUCHHMIUIMHBI HEOOXOTUMBI TAaKWE JIMYHOCTHBIC XapaKTEPUCTHKH, KakK:
oOmass  00pa30BaHHOCTb,  OPraHU30BAHHOCTb U TPYyAOIIOOHME,  CaMOCTOSATEIHHOCTH,
HACTOMYMBOCTH B IOCTHKECHUU 1ICITH.

OTHOCHUTCA K

3. [lnanupyemble pe3yabTaTbl OOyYeHHsl 1O [MCUMILJIMHE, COOTHECEHHbIEe C
IUIAHMPYeMBbIMH pe3yabTaramu ocBoenusi OIl 0akasnaBpuara

[Ipouecc u3yyeHus! TUCIUIUIMHBI HAIIpaBiieH Ha (OPMUPOBAHUE CIIETYIOIINX 3JIEMEHTOB
komrnereHmid B cootBercTBUU ¢ ®I'OC BO, OIl BO u mpuobpereHus cleaylomux 3HaHUH,

YMEHHM, HaBBIKOB U (MJIM) OTbITA JIEATEIBHOCTH:

dopmupyemasn HNuaukarop Ilepeuennb
KOMIIETCHIIUA JOCTUKCHUA IVIAHUPYEMBIX pE3yJdbTaTOB oﬁyqe}mﬂ
(KO}] Hu KOMIIETCHIIMHN
¢opmyauposka) (xox u
¢opmyauposka)
IIpodeccnonanbHbie KOMIIETEHIIUN
[TK-3 Cnocoben k| [IK — 3.1 3naer 3HaTh:
pa3zpaboTke u OCHOBBI Pa3padOTKH — MeTOoAbl nporpaMmMmmnpoBaHnNA
MPOCKTUPOBAHUIO AITOPUTMHUYCCKHUX U Nnorn4ecknx KOHTpPOJ1J1IepOoB
POrPaMMHOTO IPOrPAMMHBIX (MNK);
obecreyeHus, K pereHui - MeToAbl TeCcTupoBaHUA
UCTIOJIb30BaHUIO CHCTEMHOTO U nporpamm [JIK.
COBPEMEHHBIX MPUKIATHOTO
TEXHOJIOTHI IPOrPaMMHOTO Ymern:
OPOrpaMMHUPOBAHKS | 0OECIICUCHHS; — paspabaTbiBaTb  MpOrpaMmbi
CTPYKTYPY M BH/BI AN NporpaMMupyembix J1Ioru-
CUCTEMHOTI'O U HYeCKX KOHTpOJ11epoB C Tpu-
MPUKIIAHOTO MeHeHNneM Pa3/INYHbIX non-
[IPOTPaMMHOTO X0[0B;




obecrieueHus; - nNpoBOAWNTHL TecTupoBaHue
OCHOBHbIE nporpamm [JIK.

MMPUHIUIIBL

MOJIYJILHOTO, Bnapetb HaBbIKaMu:

00BEKTHO - pa3paboTkm u©  TecTupoBaHUA
opueHTHpoBaHHOro | NMPOrPaMM JIOFMYECKNX KOHTPOJIePOB
U COOBLITHIHOTIO Ha CTaHOaPTHbIX A3blkax MJIK
IpOorpaMMHUPOBaHUSA

4. O0beM, CTPYKTYPA U CO/lepPsKaHNe TUCHUTITIHHBI
OO0m1as TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 2 3a4. €., 72 akaj. Jac.

n/n

Tembl (pa3aeibl)
AUCHUILIHHBI,
HX coJep:KaHue

Cemectp

®opMbI TEKYLIIETO
Buabl yueOHBIX 3aHATHI, KOHTPOJISA
BKJIIOYasi CAMOCTOAATE/IbHY IO yCIeBaeMOCTH
padoTy CTyIEeHTOB,
U X TPYA0EMKOCTh dopma
(B akaeMHYeCKHX 4acax) MPOMEKYTOYHOM
arrecTauMu
(mo cemecTpam)

KonTakTHas pabdora
(@]

aTTCCTAallMOHHBI

TACTILTTAOOIIa
CaMOCTOATCIIbHAA

MPAKTHYECKUE
mabopaTopHbIC
KOHCYJIbTAIlH
paboTa

VICKIITUN

Beenenne B
nporpammuposanue IIJIK.
VYerpoticteo TUIK.
JuckpetHble 3aauu. 3agaun
JIOTHUYECKOTO yIPAaBICHHUSL.
Henpepeisable 3anaun. 3agaun
MO IeP)KaHUs YCTOHUMBOCTH
HMHXEHEPHOU Teopuu
yIIpaBIICHUS.
®yukuuonuposanue [TJIK no
pabouemy 1uKiry. OCOOCHHOCTH
nporpamm [TJIK. S3b1ku
crangapra MOK 61131-3: IL,
ST, FBD, LD, SFC. CpenctBo
pa3pabotku nporpamm [JIK.
Busyanuzauus u
MMHTAINOHHOE
MOJICTTMPOBAHNE CPEIbI U
00BEKTOB YIIPABICHHUS.

NupuBunyansHoE
2 2 2 |3agaHue.
3auver.

IIpenBapurebHbIe CBeEHUS
o si3bIKkax cranaapra MOK
61131-3. Tunsl 1aHHBIX.
WHcTpyMeHTBI U cpenbl
nporpammupoBanus [TJIK.

NupuBunyansHOE
4 4 2 |3agaHue.
3auer.

DYHKUMOHAJIbHBIE 0JI0KH.
Cuetunku. JleTeKTopbl
nmnynscoB. R TRIG gerextop
nepensero pponta. F_ TRIG
JIETeKTOp NepeAHero GppoHTa.

2 2 1 4  |AnauBuayaibHOE
3aJlaHue.
3auer.




Tpurrepsr. SR nepexirogarens
C JOMHUHAHTON BKIIIOUeHHA. RS
MEPEKIF0YaTeNh C JOMUHAHTON
BeikmoueHns. Tafimepsr. TON
Taiimep ¢ 3a7epKKon
BkmoueHus. TP reneparop
nmnynbca. TOF Taiimep ¢
3a/IEPYKKOM BBIKITIOUCHHUSI.
S3piku crangapra MOK
61131-3.

SI3p1k IL (Instruction List —
CIIFICOK MHCTPYKITHA).

S3bik ST —
CTPYKTYPHUPOBaHHBIN TEKCT. WNunuBuayanbpHoe
4, |S3pIx muarpamMm 5 4 4 1 & |3amanmue.
(YHKIIMOHAJIBHBIX OJIOKOB 3ayer.

FBD.

SI3bIK peneitHO-KOHTaKTHBIX
cxem LD.

SI3BIK TOCTIeTOBATEIHHBIX
¢ynkimonanpHbIX cxeM SFC.

Ioxxonsl K NunuBunyansHoE

5 |mporpammuposanuio ILIK. 5 3 3 1 8 |3amanme.
3ayer.

Buzyanuzauus u

MoxEpoBAIE cpetb Miausinzyapiioe
6. Oﬁ'beKT(E)B praBJIEHiIIﬂ. 5 3 3 1 7,7 [sananue.

Busyanusamus B cpesie 3auer.

CoDeSys.

Bcero 3a 5 cemectp 18 | 18 4 31,7 [3auer

Bcero 18 | 18 4 31,7

5. O0pa3oBarejibHble  TEXHOJIOTHH,  MCIHOJb3yeMble TNPU  OCYILIECTBJIECHUH
00pa3oBaTeJIbHOTO NMpolecca Mo AUCHUILIHHE

AxaneMmnyeckasi JeKIus (wm nexkmus oOImero Kypca) — IOCIEI0BaTeIbHOE
M3JI0)KEHHE MaTepHuaia, OCyIIECTBISEMOE MPEUMYILIECTBEHHO B BUJIE€ MOHOJIOTa MPENO1aBaTeNsl.
TpeboBanusi K akageMHUYECKON JICKIIMM: COBPEMEHHBIM HAy4YHBI ypOBEHb M HACHIIICHHAS
WH(POPMATUBHOCTh, yOemUTeNbHAs AapryMEHTAIUsl, JOCTYIHAs M TIOHSATHAas pedb, dYeTKas
CTPYKTypa W JIOTHKA, HAJIMYHUE SIPKUX NPHUMEPOB, HAYYHBIX JOKA3aTeJIbCTB, OOOCHOBAHWH,
¢axToB.

BBojHasi JeknusA — JacT MEpPBOE LEIOCTHOE MPEJCTABICHUE O AWCIUIUIMHE (WK €¢
pasziene) U OpPUEHTUPYET CTYJIEHTa B CHCTEME H3y4YeHHUs AaHHOW JUCHUIUIMHBL. CTyAeHTHI
3HAKOMSTCS C HA3HAUYCHHEM M 3a/layaMy Kypca, €ro poJIbI0 U MECTOM B CHUCTEME YYCOHBIX
JUCUHUIUIMH U B CHCTEME MOATOTOBKU crernuanucta. Jlaercs kpaTkuii 0030p Kypca, UCTOpUs
pa3BUTHS HAYKHM W TPAKTHKH, JTOCTMXKCHHs B JTOM cdepe, MMEHAa H3BECTHBIX YYCHBIX,
M3JIAraloTCs IEPCIEKTUBHBIE HANpPaBJICHUS HCCieaoBaHUMA. Ha 3TON JIEKUMHM BBICKA3bIBAKOTCS
METOJMYECKHUE M OpraHU3alMOHHBIE OCOOCHHOCTH pabOTHl B paMKaxX Kypca, a TakKe JTaeTcs
aHaIIN3 PEKOMEHIYEeMON y4eOHO-METOINIECKON JTUTePaTYPHI.

Cemunap (cemMuHapckoe 3aHsiTHe) — ¢opMa 3aHATHA, HA KOTOPOM ITPOUCXOJHT
0o0CyXJIeHHEe CTyIEeHTaMHU II0J PYKOBOJCTBOM IIpemojaBaTelis 3apaHee IOJArOTOBICHHBIX
JIOKJIa10B, pedeparon, mpoekToB. CeMHHAP BBIMOIHAET CASAYOMUE PYHKIIUU: CUCTEMAaTH3aIUs
1 0000IIeHNe 3HAHUI 10 W3YYEHHOMY BOIIPOCY, TeMe, pa3ieny (B TOM YHCIE€ B HECKOJIBKUX
y4eOHBIX Kypcax); COBEpIICHCTBOBAHNE YMEHHUI pad0TaTh C JAOMOIHUTEIBHBIMA HCTOYHUKAMH,
COTIOCTABJISITh M3JIOKCHHUE OJHUX U TEX K€ BOMPOCOB B PA3IMUYHBIX MCTOYHUKAX WHGPOpPMAIUY;
YMEHHUH BBICKA3bIBaTh CBOIO TOYKY 3pEHHs, OOOCHOBBIBATH €€; MUcaTh pedeparhl, TE3UCHl H
TUTaHBI JOKJIAZ0B M COOOIICHMIA, KOHCIIEKTUPOBATh NMpounTaHHoe. [Inan ceMuHapa 03By4uBaeTCs
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3apaHee U B HEM OOBIYHO YKa3bIBAIOTCS OCHOBHBIC BOIPOCHI, MOJICKAIINE PACCMOTPEHUIO U
JUTEPATypa, PEKOMEHIyeMasi BCEM U OTAEIIbHBIM JOKJIAI4UKaM.

IIpakTH4yeckoe 3aHATHE — 3aHATHE, IOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U
HAaBBIKOB M 3aKPEIUICHUIO MTOJIyYEHHBIX Ha JIEKINU 3HAHUM 10 MPEAJIOKEHHOMY aJIrOPUTMY.

6. IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTHIi, HCNOIb3yeMbIX MPH OCYLIECTBJICHUH
o0pa3oBaTeJbHOIO Mpouecca MO0 [JUCHHUIJIMHE, BKJKYasi MepedyeHb JHIEH3HOHHOIO
NpOrpaMMHOI0 ofecriedeHUs] W UHGOPMALMOHHBIX CIPABOYHBIX cUcTeM (NpH
HEe00X0AMMOCTH)

B nporiecce ocymiectBiaeHus 00pa3oBaTeIbHOTO MPOIecca UCTIONIb3YIOTCS:

— st popMHpOBaHUS TEKCTOB MAaTEpUANIOB IS TPOMEXYTOYHOH U TEKyIleH
arrectauuu — mnporpammsl Microsoft Office, u3narensckas cucrema LaTex;

— 17 moucka y4yeOHOM muTepaTypel Oubmmoreku SApl'Y  — ABTOMaTH3MpOBaHHas
6ubnmoreunas uapopmannonnas cucrema "BYKNU-NEXT" (ABUC "byku-Next");

— cpena nporpammupoBanus CoDeSys 2.3.9. — http://www.owen.ru/

7. IlepeyeHb OCHOBHOM M JONMOJHUTEJIbHOW Y4eOHOH JIMTEPATYpbl, pPecypcoB
HHPOPMALMOHHO-TEeIeKOMMYHUKALIMOHHOI ceTtu  «/HTepHeT», HeOOXOAMMBIX Il
OCBOCHHS TUCHHUILINHBI

a) OCHOBHAS:

1. Ky3pmun, E. B., ABTOMaTHbBIE cueTunKoBbIe MaluHbl : MOHOrpadus / E. B. Ky3pmuH,
B. A. Cokomnos; Spocin. roc. yH-1, Spocnasns, Apl'Y, 2012, 158¢

2. Ky3pmuH, E. B., ABTOMaTHbIE CUETUYMKOBBIE MaIlMHBI [DJIEKTPOHHBIA pecypc]
monorpadus / E. B. Ky3smun, B. A. Cokonog; Spoci. roc. yH-T, Spocnasns, Apl'Y, 2012, 158c¢

3. Ky3emun, E. B., Bepuduxkamus mozgeneit nporpamm : yued. nocodue ais By3os / E. B.
Kys3emun ; mog pen. B. A. Cokoinosa, Apocnasis, Apl'Y, 2008, 174¢

4. Ky3smuH, E. B., Bepudukanus mozeneir nporpamm [DneKTpoHHBIH pecypc] : yueo.
nocobue st By30B / E. B. Ky3pmun ; mon pen. B. A. Cokomnoga, Spocnasis, SApl'Y, 2008, 174c

5. Tlapp 3. [IporpaMMmupyemMble KOHTPOJUIEPHL: PYKOBOJCTBO Ul HHXKEHepa. M.:

BMHOM. JIaGopatopus 31anuii, 2007. 516 c.
6. Ilerpos M.B. [Iporpammupyemsie KoHTposuiepsl. CTaHAApTHBIE A3BIKH U IPUEMBI
npukiaagHoro npoexkrupoBanusa. M.: COJIOH-IIpecc, 2004. 256 c.

0) JOTIOJTHUTEIbHAS
1. Munaes IN.I'., Camoitienko B.B. [IporpaMMupyeMsble T0rn4eckue KOHTPOJUIEPHI:
MIPAaKTUYECKOE PYKOBOJICTBO JUIsl HAaUMHAroero nuxenepa. Crasponoins: AIPYC,
2009. 100 c.
2. PyxoBojactBO noabs3oBarens no nporpammupoBannio [IJIK B CoDeSys 2.3. TIK
IIponor, 2008.
3. Bmyamuzamus CoDeSys. /lonomHeHne kK pyKOBOJICTBY MOJIB30BATENS 110
nporpammupoBanuio [IJIK B CoDeSys 2.3. IIK Ilposor, 2008.
4. Cpena mporpammupoBanus CoDeSys 2.3.9. — http://www.owen.ru/
B) pecypcbl cetu «THTepHET»
1. http://www.owen.ru/uploads/rp plk63.73.pdf
2. http://www.3s-software.com
3. http://prolog-plc.ru/publications
4. http:/www.owen.ru/
5. DnextpoHHO-OMOMHMoTeyHas cuctema «FOpait»( https://urait.ru/ ).
6. DnexTpoHHO-OMOIMOTeuHas cuctema «JIaup»( https://e.lanbook.com/).

8. MarepnanbHo-TexHu4eckasas  0aza, HeoOXxoguMasi  JJsi  OCYLIECTBJICHHS
o0pa3oBaTe/IbHOIO NpoLecca no AMCHUILINHE


http://www.owen.ru/

Aynuropun, o0OpyAOBaHHBIC [JIsl MPOBEACHUS JICKIUH, MPAKTUYCCKUX 3aHITHH U
KOHCYJbTAIMi, GoHT OMOIMOTEKH, KOMIBIOTEPHAS TEXHHKA.

ABTOP(BI) :

npodeccop kadenps
TeopeTn4ecKoi nHPOPMaTHKH,
. ¢.-m. H. Ky3emun E.B.




IIpuniaoxenne Nel k paGoueii nporpaMme AUCHHUIIIMHBI
«[IporpamMmmupoBaHue JJOTHYECKUX KOHTPOJUIEPOB)

DoH/I OLICHOYHBIX CPEACTB
JJISl IPOBEIeHUs TeKYLIeld U MPOMEeKYTOYHOM aTTeCTALMHU CTYIeHTOB
10 IUCHUILIHHE

1. TunoBble KOHTPOJIbLHBIE 32JAHNS WU MHbIE MaTePHAJIbI,
HeoOXoAMMbIe /Il OLleHKU 3HAHM I, YMEeHHUii, HABBIKOB U (MJ1H) ONBITA
AeATEeJIbHOCTH, XaPAKTePU3YIOIIHMX ITANbl (POPMUPOBAHUS KOMIIETEHIU

1.1 KoHTpoJIbHBIE 321aHUS M HHBIE MAaTePHAJIbI,
HCIO0JIb3YeMBbIe B IIpoLecce TeKyIei arTecTannu

BapuaHT HHAMBHAYAIbHOIO 3aaHUS.

VYcraHoBKa, cXema KOTOpOW IIpEJICTaBlI€Ha Ha pHUCYHKE, NpeJHa3HadeHa JJid
MIPUTOTOBJIEHUS] CMECEN M3 JIBYX KOMIIOHEHTOB. lIepBblii CMEIIMBAaEMbIii KOMIOHEHT MOAAETCS
u3 6aka 1 mocpenctBom kiamnana «Kily» B M3HauanbpHO MycTOM (HET curHaia oT natauka «J1Y0»)
pesepByap 110 TexX IMmop, moka He cpaboraeT matuuk ypoBHs «JIY 1». [To cpabaTeiBaHuIO gaT4nKa
«AY1» xnaman «Knl» 3akpeiBaercs. 3ateM oTkpbiBaeTcs «Ki2» u u3 6aka 2 mojmaercs BTOpon
CMEIIMBAEMbIii KOMIIOHEHT JI0 T€X IOp, MOKa He cpaboTaeT AaTdauk ypoBHs «J[Y2», mocne dero
knanad «Kn2» 3akpeiBaercs. Jlanee B TeueHue 7' CeKyHJ C NMOMOLIbIO MELIAJIKH B pe3epByape
MIPOUCXOAUT TMEpeMEIIMBaHUE KOMIIOHEHTOB IIPH ONpPENEICHHON TeMIeparype, KoTopas
noJiepKuBaeTcsl HarpesBaTeneM. 11o ncredeHnn 3Toro BpeMeHHu OTKpbIBaeTcs kianad «PKiy» u
MIPOUCXOIUT BBITPY3Ka TOTOBOM cMecu. Bpirpyska 3akaHumBaercs, T.e. KiamaH «PKmy»
3aKpbIBAETCs, KaK TOJBKO NpONajaeT CUrHal oT garuuka ypoBHA «AYO». Knaman «AKm»
UCIIONIB3YETCS JUIsl MPUHYIUTEIBHOTO CIMBAa CMECH U3 pe3epByapa. Hamuuue cmemnmBaeMbIX
KOMITOHEHTOB B 0akax OINpeeNsieTcsl 0 COOTBETCTBYIOIIUM AaTdukaM YpoBHS «/Ib1» u «/1b2».
OYHKIMOHUPOBAHUE MEHIAJIKU OINpEAeNseTcs] Mo AaTYMKy paldoThl mpuBoja Memanku «/IPID».
TemnepaTypa HarpeBaTEIBHOTO JJIEMEHTA OTCIIEKMBAETCS C IMOMOILBIO JaTYMKa BEPXHEH
temneparypbl «BT», natunka HwkHeld Temmepatypsl «HT» u gatumka paboueil TemmnepaTypsl
«PT». Ecnm mocne 3amycka yCTaHOBKHM HAarpeBaTelb MUMEET TEMIIEPATypy MEHBIIE HIDKHEH
TEMIEpaTypbl, TO OH BKJIIOYAETCs M HAuYMHAeT HarpeBarbcsi. Kak Tosbko Temmeparypa
HarpeBaTess JOCTUIaeT 33JaHHOTO BEPXHETO 3HAYEHWS, TO HArpeBaTellb BBIKIIOYAETCA U
MOCTETICHHO OCTBIBACT. 3ajada HarpeBaTelis COCTOUT B TOMJEPKAHWH HEKOTOpPOW paboueit
TEMIepaTypbl, HEOOXOJUMON Ui CMEIIMBaHUS KOMIIOHEHTOB. PaOouas Temmeparypa
YCTaHABIMBAETCS TaKUM 00pa3oM, 4YTOOBl OBITh Ha HECKOJIBKO TPaJyCOB MEHbILIE HMKHEH
TeMIeparypbl. 3amycK, SKCTpEHHAas OCTaHOBKA W IUIABHOE 3aBEpIICHHE pPabOThl YCTAHOBKHU
OCYIIECTBIISIETCS COOTBETCTBYIOLUIMMHU KHONKaMH maHenu ympasieHus «llyck», «Crom» u
«3aBepir». [Ton niuaBHBIM 3aBeplIeHHEM PaOOThl MOHUMAETCS BBHIKIIOUYEHHE YCTAHOBKH MOCHE
TOro, Kak OyJeT MPUrOoTOBJEHA TEKyIlas MOPLHUS CMECH W MOJHOCTHIO BBIAAHA Yepe3 KilamaH
«PKm». VYcraHoBka MO NPUTOTOBICHHMIO CMECEM SIBISIETCS aBTOMATHYECKOH. YTIpaBIEHHUE
YCTAHOBKOM OCYHIECTBJISIETCA C IOMOIIBI0 NPOrPAMMHPYEMOIO JIOTHYECKOTO KOHTpOJUIEpa
(IUIK), nony4aromero BXOJHBIE CUTHAJIBI OT JaTYMKOB YCTAHOBKH, KHOIIOK M IEpEKIIoYaTenei
MaHeJIM YIpaBJIEHUs OlepaTopa W MOJAIOLIETO BHIXOAHBIE CHUTHAJIbl HAa HarpeBarelb, MPUBOJ
MEIIAJIKH, TPUBO/bI KJIANIAHOB U JIaMIIbl IAaHEJIN YIIPaBICHHUS.

3agavya coctouT B Hanucanuu nporpammbl st [IJIK ¢ 13 Bxomamu m 23 BbIXOAaMH,
IIPEIHA3HAYEHHOIO ISl YNpPaBJICHMsI YCTAHOBKOW. «YHpaBiisilo OCHOBY» mporpamMmsl ITJIK
HeoOxoaumo peanu3oBath Ha s3bike SFC, HamonmHenuwe maroB U mnepexonoB SFC-cxembl
ocymuiecTBisieTcs Ha octaBiuxcs 4etblpéx s3bikax FBD/CFC, LD, IL, ST. Unrepdeiic TTJIK
yIOpaBlieHUs] YCTaHOBKOI Mpe/cTaBiieH Ha pucyHke. [lonpo6Hsie TpeboBanus k nmporpamme [TJIK
U BU3yaJIM3alluid 0O0BEKTOB YIIPABICHHS IPUBOIATCS OTICIBHO.



Kpurepuu oniennBanns

Onenka

Kpurepun

OTIN4HO

OIK-2. 3umaer NpuHUUNbI pPaboTbl NporpamMMuUpyemMbix
JIOTNYECKNX KOHTPOJIIEPOB; YCTPOWMCTBO U KJIKOYEBLIE
MOHATUSA nporpamMMmpyemblx NOrNYeCcKnx
KOHTPOJI1EPOB; CTaHOapTHbIEe A3bIKMN
NPOrpamMMmMpPOBaHNA JIOFTNYECKNX KOHTPOJIIEPOB. Ymeer
pabotaTb CO cpenomn pa3paboTku nporpamm
JIOrNY4eCKNX KOHTPOJIIEepoB (Ha npumepe mnonynsipHoun
cpeabl CoDeSys); pa3pabaTbiBaTb MNporpamMmbl A4
MPOrpaMMmMpyeMbIX  JIOTUYECKUX  KOHTPOJINEPOB C

npMMeHeHnem pa3nnNYHbIX noaxonos K
MPOrpaMMmMpPoOBaHNIO C WUCMOJIb30BAaHNEM CTaHOapPTHbIX
A3bIKOB MJnK; npPoBOAUTb NMMUTaLMNOHHOE

MoaennpoBaHue cpedbl U 06bekToB ynpasnaeHus MJK.
BnapgeeT HaBblkaMu pa3paboTkm u  TecTUpoBaHUSA
nporpamMm JIOrmM4eCKnxXx KOHTPOJIIEPOB Ha CTaHOAPTHbIX
A3blkax MNJIK

MK-7. 3naer MeTOoAbl MPOrpaMMMPOBAHUA JIOTNYECKUNX
KOHTPOJ1J1IEPOB (NMNK); MeToabl TeCcTUpoBaHNA
nporpamm MMJIK. Ymeer pa3pabaTbiBaTb NMporpamMmmbl s
nporpaMMmMpyemMblX  JIOTUYECKUX  KOHTPONNepoB C
nPMMeHeHneM  pas3/iIndHbIX MNOAXO0OO0B; MNPOBOAMUTDL
TecTunpoBaHme nporpamm [UJIK. Bnageet HaBblKkaMu
pa3paboTkn M TecTUpoBaHMA MNPOrpaMMm JIOrnYeCcKnx
KOHTPOJIJIEPOB Ha CTaHAAPTHbIX A3blkax MJIK

3afada BbINOJIHEHA MpaBWJibHO B MNMOJIHOM obbéme.

Xopo1o

OIIK-2. 3maer MpUMHUUNbLI pPaboTbl NpPOrpamMMupyembiX
JIOrNY4ECKNX KOHTPOSIEPOB; YCTPOMCTBO W KJIKOYEBbIE
NOHATUSA nporpamMmMmpyemMblx NOrNYeCcKnx
KOHTPOJ11€POB; CTaHOapTHble A3bIKMN
NPOrpamMMmMpPOBaHNA JIOTNYECKNX KOHTPOJIIEPOB. Ymeer
pabotaTb CO cpepnomn pa3paboTku nporpamm
JIOrNY4EeCKNUX KOHTPOJIIEepOoB (Ha npumepe mnonynsipHoun
cpenbl CoDeSys); pa3pabaTbiBaTb NporpamMmbl AN
NporpaMMmpyemMbIX  JIOFTUYECKNX  KOHTPOSINEPOB C

npuMeHeHneMm pa3nYHbIX noaxonos K
nPOrpaMMmMpPoOBaHNIO C UCMOJIb30BaHNEM CTaHAAPTHbIX
A13bIKOB MJnK; npoBOAUTb NMMUTaLMNOHHOE

MozenupoBaHue cpenbl 1 06bekToB ynpasnaeHusa MJK.
Bnapeet Hasblkamm pa3paboTkm wn TecTupoBaHUA
nporpaMmMm NOrn4ecknx KOHTPOJI1IepoB Ha CTaHOapPTHbIX
A3blkax [MJIK

[MK-7. 3naer MeTOoAbl MPOrpaMMMPOBAHUA JIOTNYECKUX
KOHTPOJ1J1IeEpPOB (NNK); MeToAbl TeCcTUpPoBaHNA
nporpamm MJIK. Vmeer pa3pabaTbiBaTb NporpaMmbl s




nporpaMMmpyemMbiX  JIOTUYECKUX  KOHTPONJIepoB C
MPUMEHEeHNEM  pPas3JINYHbIX MNOAXOAOB; MPOBOAUTb
TecTupoBaHue nporpamm [1JIK. BnageeTt HaBblkaMu
pa3paboTkKm n TeCcTUpPOoBaHMA MNPOrpaMM JIOrNYEeCKNX
KOHTPOJ/I/IEPOB Ha CTaHO4APTHbIX A3blkaX MJIK

3ajay4a BbINOJHEHa  MpaBuabHO. Ho He  6bin
3a0eNCTBOBaH OAMH W3  CTaHOAPTHbLIX  S3bIKOB
NporpaMMmMpoOBaHUS.

Y 10BJIETBOPUTENBHO

OIIK-2. 3umaer NpuHUUNbI pPaboTbl NporpamMMuUpyemMbix
JIOTNYECKNX KOHTPOJIIEPOB; YCTPOWMCTBO U KJIKOYEBbLIE
MOHATUSA nporpamMmMmpyembix NOrNYeCKNX
KOHTPOJI1EPOB; CTaHOapTHbIe A3bIKMN
NPOrpamMMmMpPOBaHNA JIOFTNYECKNX KOHTPOJIIEPOB. Ymeer
pabotaTb CO cpenomn pa3paboTku nporpamm
JIOrNY4EeCKNUX KOHTPOJIIEepOoB (Ha npumepe mnonynsipHoun
cpeabl CoDeSys); pa3pabaTbiBaTb MNporpamMmbl A4
MPOrpaMMmMpyeMbIX  JIOTUYECKUX  KOHTPOJINEPOB C

npMMeHeHnem pa3nNYHbIX noaxonos K
nPOrpaMMmMpPoOBaHNIO C WUCMOJIb30BAaHNEM CTaHOapPTHbIX
A3bIKOB MJnK; MpPoOBOAUTb MMUTaLMNOHHOE

MoaennpoBaHue cpedbl U 06bekToB ynpasnaeHus MJK.
BnapgeeT HaBblkaMu pa3paboTkm u  TecTUpoBaHUSA
nporpamMm JIOrmM4eCKnxXx KOHTPOJIIEpPOB Ha CTaHOAPTHbIX
A3blkax MMJIK

MK-7. 3naer MeTOoAbl MPOrpamMMMPOBAHUA JIOTNYECKUNX
KOHTPOJ1J1IeEpPOB (NMNK); MeToabl TeCcTUpPoBaHNA
nporpamm IMJIK. Ymeer pa3pabaTbiBaTb NMporpamMmmbl s
nporpaMMmMpyemMblX  JIOTUYECKUX  KOHTPONNepoB C
nPMMeHeHneM  pas3/iIndHbIX MNOAXO04O0B; MNPOBOAUTbL
TecTupoBaHme nporpamm [UJIK. Bnageet HaBblKaMu
pa3paboTkn n TecTUpoBaHMA MNpPOrpaMMm JIOrnYeCcKnx
KOHTPOJIJIEPOB Ha CTaHAAPTHbIX A3blkax MJIK

3afaya BblNOJSIHEHA YacTW4HO. lporpamMMa HanucaHa.
Mpn TeCTUPOBaAHNM BO3HUKAlOT cuTyauum
HEKOPPEKTHOro cpabaTbiBaHUS.

HeynosnerBopurenbHo

OIIK-2. He 3maer NpuHUMUNbl paboTbl NporpamMMupyemMbix
JIOTNY4ECKNX KOHTPOJIIEPOB; YCTPOWMCTBO W KJHOYEBbIE
NOHATUSA nporpamMmMumpyemMbix NOrNYeCcKnx
KOHTPOJ11€pOoB; CTaHOapTHble A3bIKU
NPoOrpamMMmMpoOBaHUA JIOFUYECKUX KOHTpoJIsiepoB. He
ymeer paboTaTb Cco cpepon pa3paboTkm nporpamm
JIOrNY4EeCKNUX KOHTPOJINEepOoB (Ha npumepe nonynspHoun
cpenbl CoDeSys); pa3pabaTbiBaTb MNporpamMmbl A4
NporpamMMmpyemMbliX  JIOTUYECKUX  KOHTPOJIIEepOB C

nMPUMeHeHneMm pa3INYHbIX noaxonoB K
MPOrpaMMmMpPoOBaHNIO C UCMOJIb30BAaHNEM CTaHOAPTHbIX
A3bIKOB NnnK; npoBOOUTb MMMUTaUNOHHOE

MogennpoBaHme cpegbl N 06bekToB ynpasnaeHus MMJIK.




He BnapeeTt HaBblkaMu pa3paboTKyM M TeCcTUPOBaHUS
rnporpamMmm JIOrmM4eCKnX KOHTPOJIJIEPOB Ha CTaHOAPTHbIX
a3blkax MNJIK

[MK-7. He 3unaer MeTO4bl MPOrpaMMmMpPOBaHNSA NIOTNYECKNX
KOHTPOJ1/1epoB (NNK); MeToAbl TecTupoBaHUA
nporpamm [JIK. He ywmeer pa3pabaTbiBaTb MpoOrpamMmmbl
ANA nporpamMMmpyemMbiX J1I0rMYeCKUX KOHTPOJIJIEPOB C
MPUMEHeHNeM  pa3IMYyHbIX MNOAXOAOB; MPOBOAUTb
TecTupoBaHue nporpamm [JIK. He BnaneeTt HaBblKaMu
pa3paboTkKn N TecTUpPoBaHUSA MNPOrpamMM JIOrnYeCcKnx
KOHTPO/I/IEPOB Ha CTaHO4aPTHbIX A3blkaX MJIK

3ana4a He BbIMOJIHEeHA.
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1.1 Cnincox BONpocoB U (M1K) 3aJaHUH 115 IPOBeIeHNs] IPOMEKYTOYHOH aTTeCTalun

BOHpOCbl AJIA MOATOTOBKH K 3a4€TYy.

Pasnen 1. Beenenue B nporpammuposanue 11JIK.

VYerpoiicto THIK.

JlMckpeTHbIe 3a/1a4uu.

3aa4M JJOTUYECKOTrO yIPaBIEHUS.

HenpepsiBHbIE 3a1a4n.

3anauu nojAep>KaHusl yCTOMYMBOCTH MH)KEHEPHON TEOPUH YIIPABIICHUS.
Oynkrnmonuposanue [1JIK mo pabouemy mukiy.

Oco6ennoctps nporpamm ITJIK.

S3pixu crangapra MOK 61131-3: IL, ST, FBD, LD, SFC.

CpenctBo pazpabotku nporpamm [TJIK.

Busyanuzanus 1 IMUTallMOHHOE MOJIEITMPOBAHKE CPE/Ibl U OOBEKTOB yIPABICHHUSL.

Paznen 2. [IpenBaputenbHble CBeIeHUS O s3bIKax ctaHgapta MOK 61131-3.
Tunel aHHBIX.

WNHuctpymenTs! u cpensl nporpammuposanus [JIK.

[Tporpammsl, GpyHKIMH, GYHKIMOHATIBHbIE OJIOKH.

Pasnen 3. @yHKIIMOHATBHBIE OJIOKH.

CueTtuuku.

JleTekTopbl UMITYJIBCOB.

R_TRIG nerextop nepennero ¢ppoHTa.

F TRIG nerextop nepeaHero GgpoHTa.
Tpurrepst.

SR nepekitouarenb ¢ JOMMHAHTON BKIFOYESHHUS.
RS nepexmrouaTens ¢ TOMUHAHTON BBIKITIOYCHUSI.
Takimepsl.

TON Taitmep ¢ 3a1epKKOIl BKIIOUEHHUS.

TP reneparop ummyisca.

TOF TaiimMep ¢ 3a1ep>KKOM BBIKIIOYEHUSI.

Paznen 4. A3biku cranmapra MOK 61131-3.

SAzpik IL (Instruction List — cIUCOK MHCTPYKITHIA).

A3k ST — CTpyKTYpUpPOBaHHBIH TEKCT.

S3bIKk quarpaMM GyHKIHOHAIBHBIX 0510k0B FBD.

S3BIK peneHO-KOHTAaKTHBIX cxem LD.

S3bIK OCTe1oBaTeNbHBIX (PyHKIIMOHANBHBIX cxeM SFC.

Pasnen 5. Meronb! u noaxonsl k nporpammuposanuto ITTIK.
TpaguuroHHBIE U COBPEMEHHBIE MOAX0 bl K MporpammMmupoBanuto [1JIK.

Paznen 6. Buzyanuzanusi ¥ *MHTAIIMOHHOE MOJEITUPOBAHUE.

Busyanu3zamust 1 IMUTAIlMOHHOE MOJISTUPOBAHKE CPEIbI K OOBEKTOB yIPABICHHUSL.
Busyanuzanus B cpege CoDeSys.
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Kpurepun BpicTaBiieHust 3a4éTa.

O1neHKa «32a4TEeHO0» BBICTABIISETCS CTYAEHTY, KOTOPBIi:

— IIPOYHO YCBOMWJI IIPETYCMOTPEHHBIN TPOrPaMMHBIN MaTepHAIl;

— IpaBUJIBHO, APIYMEHTHPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBEACHUEM IPUMEPOB;

— IOKa3aJl IIyOOKHEe CUCTeMAaTH3MpPOBAHHBIE 3HAHMS, BIaJEeT MPUEMAMU PaCcCyXICHUS U
COIOCTABIIACT MaTepual U3 Pa3HbIX HMCTOYHUKOB: TEOPHUIO CBA3BIBAET C IPAKTHKOM,
JpYTMMH TEMaMU JJaHHOTO Kypca, IPYTUX N3y4aeMbIX IIPEIMETOB.

JIOTIONMHUTENBHBIM ~ YCIIOBUEM TIONYUYEHUS OLIEHKH «3auTEHO» SIBISIETCS YCIICIIHOE
BBITNIOJTHEHHE MTPAKTUUECKON pabOThI

OueHka «He 3a4TeHO» BricTaBisieTcsi CTyIEHTy, KOTOpbld He crpaBuics ¢ 50%
BOIIPOCOB M 3a/laHuM, B OTBETAaX Ha JPyrHe BOIPOCHI JOMYyCTHJ CyleCTBEHHbIe ommnOku. He
MO’KET OTBETUTh Ha JIOMOJHUTENbHBIE BOMPOCHI, MPEATIOKEHHBIE TIpenoaaBareneM. LeroctHoro
IIPEJICTaBJICHUS O B3aUMOCBS3AX, KOMIIOHEHTaX JUCLMILINHBI y CTY/I€HTA HET.
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2. IlepevyeHb KOMIETEHIUI, 3TaNbI HX ()OPMHUPOBAHUS, ONIMCAHUE NOKA3aTeJIel 1
KpHUTepHeB OLICHUBAHUS KOMIIETEHIMI HA Pa3/IMYHBIX dTanax ux (popMHpOBaHUs,
ONMCAHUEe IIKAJIbl OeHUBAHUSA

2.1. llIxayua oneHuBaHus cOPMHUPOBAHHOCTH KOMIIETEHIMI U ee ONIUCAHHE

OneHuBanue ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMA B TpOLIECCE OCBOCHHS
JTACIUIUTMHBI OCYILIECTBIISIETCA MO CIEIYIONIEH TPEXyPOBHEBOM IIKaJIE:

Ilopocosyiii yposens - IpelNoaracT OTPAKEHUE TEX OKUAAEMBIX PE3YIbTaTOB, KOTOPHIE
OTpeeNAloT MUHUMAJIbHBIA HaOOp 3HAaHUU U (WIM) YMEHUH M (WJIM) HaBBIKOB, MOJYYEHHBIX
CTY/ICHTOM B pe3yJIbTaTe OCBOCHUS AUCUUILIUHBL. [I0pOroBeIiil ypoBeHb sBIsETCS 0053aTEIbHBIM
YPOBHEM JJIsl CTYJI€HTa K MOMEHTY 3aBEpLICHHS] UM OCBOCHMSI JAaHHOW JUCIUILTUHBI.

IIpoosunymulii yposens - IpeanonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BAaTh 3HAHUS,
YMEHHUSI, HABBIKM U (WJIM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILTUHBIL, TS
peteHus npopeccuoHanbHbIX 3a/1a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MOPOTOBBIH YPOBEHB
10 HECKOJILKUM CYIIIECTBEHHBIM IIPU3HAKAM.

Buvicokuii  ypoeens - peAnonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (WJIM) OMbITA JIEATEIBHOCTH, MOJYYECHHBIX MPH
OCBOCHMU JUCIMIUIMHBI, JUIi TBOPYECKOI'O pEIHICHUS MNpo(ecCHOHANBHBIX 3a1ad |
CaMOCTOSITEJTLHOTO TOMCKAa HOBBIX MOIXOJOB B HUX pEIIEHUH IyTeM KOMOWHHUPOBAHUS H
UCIIOJIb30BAaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUs] MPUMEHHUTEIbHO K KOHKPETHBIM YCJIOBUSIM.
Bricokuil ypoBeHb TPEBOCXOUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM IPU3HAKAM.
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2.2. llepeyeHb KOMIETEHINH, 3TaNbI X ()OPMHUPOBAHUS, ONIMCAHHE MTOKA3aTe/ el M KPUTepUeB OLIEHUBAHUS KOMIETEHUMA HA Pa3IMYHBIX
Tanax ux ¢gopmMupoBaHus

Jranbl IIIkaJyia M1 KpUTEPUH OLEHUBAHUA KOMIIETEHN I
Kon opMHu- HA pa3jIMYHbIX 3Tanax ux GopMupoBaHHUSs
®opma (bop IMoka3arenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIA OLICHUBAHUS =
TEHIUH (Ne Tembl Iloporosbiii N .
IIpoaBUHYTHIN YPOBEHD Bbicoknii ypoBeHb
(pa3nena) YPOBEHb
OomenpodeccnoHaNbHbIE KOMIIETCHIIMT
OIIK-2 1-6 3HaTh: 3HaTh: 3HaTh: 3HaTh:
NPUHIHMITEL PA0OTHI MIPUHIHITEI Pa0OTHI NPUHIHMITEL PAa0OTHI MPUHIMITEL PA0OTH TPOTPAMMH-
MPOrpaMMUPYEMBIX MIpOrpaMMUPYEMBIX NIPOrpaMMUPYEMBIX JIOTUYE- | PYEMBIX JIOTUYECKUX KOHTPOJLIE-
JIOTUYECKHUX KOHTPOJIIC- | TOTUYECKHUX KOHTPOJIIIC- | CKUX KOHTPOJJICPOB; POB;
poB; poB; YCTPOMCTBO U KJIFOUEBBIE YCTPOMCTBO U KITKOYEBBIEC TOHATUS

NunuBuayansHoe
3a/laHue.
3auger.

YCTPOKCTBO U KITIOYe-
BbIC TIOHSATHS
IPOrpaMMHPYEMBIX
JIOTHYECKUX KOHTPOJIIIe-
POB;

CTaHIAPTHBIE S3bIKH
IpOrpaMMHUPOBaHUS
JIOTHYECKUX KOHTPOJIIIe-
POB.

Ymern:

pabotath co cpenoit
pa3paboTKH mporpamMm
JOTHYECKUX KOHTPOJIIIE-
POB (Ha IpuMeEpe TOITy-
JISIPHOM cpenbl
CoDeSys);
pa3pabaThiBaTh
POTPaMMBbI JIJIS
IIPOTPAMMHUPYEMBIX
JIOTMYECKUX KOHTPOJLIe-
POB C IPUMEHEHHUEM

YCTPOKCTBO U KITIOYE-
BbIE TIOHATHS
MIPOTPAMMHUPYEMBIX
JIOTHYECKUX KOHTPOJLIe-
POB;

CTaHAAPTHBIC SI3BIKU
IpOrpaMMHUPOBaHUSI
JIOTMYECKUX KOHTPOJLIe-
POB.

YMmersb:

pabotath co cpenoi
pa3paboTKH MporpaMm
JIOTHYECKUX KOHTPOJLIe-
poB (Ha mpuMepe TOoIy-
JSIPHOU cpeJibl
CoDeSys);
pa3pabaThiBaTh
pOTPaMMBbl IS
MIPOTPAMMHUPYEMBIX
JIOTMYECKUX KOHTPOJLIe-
POB C IPUMEHEHHUEM

MOHATHUS TIPOTPAMMHPY-
€MBIX JIOTUYECKUX KOHTPOJI-
JICPOB;

CTaHAaPTHBIC A3bIKN
MIPOrPaMMHUPOBAHHS JIOTH-
YECKUX KOHTPOJUIEPOB.
Ymern:

pabotaTh co cpenoit paspa-
OOTKH pOTpamMM JIOTHYe-
CKHX KOHTPOJUICPOB (Ha
pUMepe MONyJISPHON
cpenst CoDeSys);
pa3pabaTrIBaTh IPOTPaMMBI
JUIS IIPOTPaMMUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
C IpUMEHEHHEM Pa3ITNIHBIX
MOJIX0JI0B K IMIPOrPaMMHPO-
BaHUIO C MCIOJIb30BAaHUEM
cTtaHAapTHeIX s136IK0B [JIK;
MIPOBOANTH UMHUTAIIMOHHOE
MOJICIIMPOBAHUE CPEIBI H

MPOrPaMMHUPYEMBIX JTOTHUECKUX
KOHTPOILJIEPOB;

CTaHJAPTHBIE A3BIKU IIPOrPAMMH-
pOBaHUsI JOTHYECKUX KOHTPOJLIE-
pOB.

Ymern:

pabotaTh co cpeaoi pa3paboTKH
ImporpamMm JOTH4YECKHUX KOHTPOJI-
JIepoB (Ha IpuMepe TOITyIIIPHON
cpenst CoDeSys);
pa3pabaThiBaTh IPOTPAMMBI IS
MPOrPaMMHUPYEMBIX JTOTHUECKUX
KOHTPOJUIEPOB C MPUMEHEHUEM
Pa3INYHbIX MOAXOJ0B K
MPOrPaMMHUPOBAHHIO C UCTIONH30-
BaHUEM CTAHAAPTHBIX SI3BIKOB
TJIK;

MMPOBOJAUTH UMUTALIMOHHOC MO/IC-
JTUPOBAHKE CPEIIBI U OOHEKTOB
yrpasinenus [IJIK




Pa3IUYHBIX TTOJXOI0B K
MIPOrPaMMHUPOBAHHIO C
HCIOJIb30BaHUEM
CTaHJIAPTHBIX SI3bIKOB
TUJIK;

MIPOBOJIUTH UMHUTAITUOH-
HOE MOJICTIPOBAHNE
CpeIbl U 00BEKTOB
ynpasienus [TJIK

Baagern HaBbIKAMM:

pa3paboTKu u
TECTUPOBAHHS
MIPOTrpaMM JIOTHYECKUX
KOHTPOJUIEPOB Ha
CTaHJIAPTHBIX SA3bIKAX
TTJIK

Pa3INYHBIX MOJX00B K
MIPOTPaMMHUPOBAHUIO C
HCTIOJIb30BaHUEM
CTaHAAPTHBIX SI3BIKOB
IJIK;

Buaagers HaBBIKAMH:

pa3paboTku u
TECTUPOBAHUS
MIPOTPaMM JIOTHIECKHX
KOHTPOJIJIEPOB Ha
CTaHJIAPTHBIX SI3BIKAX
ITJIK

o0wexToB ynpasierns [1JIK

Buaagers HaBBIKAMM:

pa3paboTKH u
TECTUPOBAHUSA IIPOTrPaMM
JIOTUYECKUX KOHTPOJIJIEPOB
Ha CTaHJAPTHBIX A3BIKAX
T1JIK

BaageTh HaBbIKAMM:
pa3paboTKH U
TECTUPOBAHHUS IPOTPAMM
JIOTUYECKUX KOHTPOJUIEPOB HA
craHgapTHbIX A3bikax [TJIK

IIpodeccnonanbHbie KOMIIETEHIIUH

I1K-7

WunuBuayansHOE
3aJjaHHeE.
3auer.

1-6

3HaThb:

METO/BI IPOrPaMMHUPO-
BaHUsI JJOTHYECKUX
KOHTPOJIIEPOB;
METO/IbI TECTUPOBAHUS
nporpamm TTJIK.
Ymern:
pa3pabaTeiBaTh
IPOrPaMMBl IS
POTrPaMMHPYEMBIX
JIOTHYECKUX KOHTPOJIIIE-
POB C IPUMEHEHHUEM
Pas3JIMYHBIX TOIX0A0B;
NPOBOAMTH TECTHPOBA-
Hue nporpamm T1JIK.

BaageTh HaBBLIKAMM:

3HaThb:

METOJIBI IPOTPAMMHUPO-
BaHMS JIOTHIECKUX
KOHTPOJIJIEPOB;
METOABI TECTUPOBAHHS
nporpamm ITJIK.
YMmersb:
pa3pabaTriBaTh
MIPOTPaMMBI JJIs
MPOTPAMMHUPYEMBIX
JIOTHYECKUX KOHTPOJLIe-
POB C IPUMEHEHHUEM
Pa3IMYHBIX ITOIXO/I0B;
NPOBOANUTH TECTHPOBA-
Hue nporpamm ITJIK.

BaaaeTh HaBLIKAMM:

3HaTh:

METOJIbI IPOTPAMMHPOBA-
HUS JIOTHYECKIX KOHTPOJI-
JIEPOB;

METOJbI TCCTUPOBAHUA
nporpamm TTJIK.

Ymersn:

pa3pabaThiBaTh IPOTrPamMMbl
JUTSL TPOTPAMMHUPYEMBIX
JIOTUYIECKUX KOHTPOJIIEPOB
C IPUMECHCHUEM PA3JIMYHBIX
MOAXO0/O0B;

MIPOBOJIUTH TECTUPOBAHUE
nporpamm IIK.

3HaTh:

METOABI IPOTPAMMHUPOBAHUS
JIOTHYECKUX KOHTPOJUIEPOB;
METO/Ibl TECTUPOBAHUS IPOTpaMM
TJIK.

Ymers:

pa3pabaTeIBaTh NPOrpaMMBbI IS
MPOrPaMMHUPYEMBIX JIOTHYECKUX
KOHTPOJIJIEPOB C TPUMEHEHHEM
Pa3IHYHBIX TOAXO0/IOB;
MIPOBOJIUTH TECTUPOBAHUE
nporpamm IJIK.
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pa3paboTKu u
TECTHUPOBAHHS
IIPOTPaMM JIOTUYECKHIX
KOHTPOJIIEPOB Ha
CTaHAaPTHBIX A3BIKax

TUIK

pa3paboTKH 1
TECTHPOBAHHS
IIPOrPaMM JIOTUIECKHUX
KOHTPOJIIEPOB Ha
CTaHAAPTHBIX A3BIKax

TUIK

Baazers HaBbIKAMM:
pa3paboTku u
TECTUPOBAHUS MPOrPaAMM
JIOTUYECKHUX KOHTPOJIICPOB
Ha CTaHAAPTHBIX A3bIKAX

TUIK

Bnaners HaBbIKAMM:
pa3paboTKH U1
TECTHPOBAHUS IPOrPaMM
JIOTMYECKUX KOHTPOJUIEPOB Ha
cranaapTHbIX s3bikax [TJIK
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3. MeToanyeckHe peKOMeHAAMH NPENoaBaTe/I0 110 npoueaype ONeHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO mnmpoucaypsl OUCHUBAHUA ABJIACTCA ONMPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMHU, YMEHUSMH, HABBIKAMU H (WJIH) OMBITOM
JIeATEITLHOCTH).

[Ipouienypa OleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKUIAEMBIMU PE3yJbTaTaMu
OOyYeHHUsT OCYMIECTBISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaAJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIBHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepum olleHUBAHMSA CTeNleHH OBJIA/JICHUS] 3SHAHUSIMU, YMEHUSAMH, HABBIKAMM U
(MJIHM) ONBITOM J1eSITEJILHOCTH, ONIpee/IsiiolHe YPOBHU ¢(POPMHUPOBAHHOCTH KOMIIETEHIM I

[Toporosslif ypoBeHb (0011IKE XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHMH 10 MpOrpamMme JUCLUIUINHBL

3HAHME OCHOBHOM TEPMHUHOJOTMM JaHHOW OOJacTH 3HAHWUH, CTHIIMCTHUYECKH
IrpaMOTHOE, JIOTMYECKH MPaBWIBHOE W3JIO0XKEHHE OTBETa Ha BOIPOCHL 0e3
CYILIECTBEHHBIX OIINOOK;

BIIQJICHUE HWHCTPYMEHTAPUEM JHMCLMIUIMHBI, yYMEHHE €ro MCIOJIb30BaTh B
pELIeHUH CTaHJAPTHBIX (TUIIOBBIX) 3a7ay;

CHOCOOHOCTh CaMOCTOATENBHO MPUMEHATh THUIIOBBIE PEIICHUS B paMKax paboueit
IIPOrpamMMbl TUCLIHTUINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTypbl, PEKOMEHIOBAaHHON paboueil mnporpammoit
JCLUTIIINHBI,

3HaHHWEe 0a30BbIX TEOPHH, KOHIENIMA U HalpaBIeHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocCTOsiITeNIbHAsE paboTa Ha TNPAKTHUYECKUX U JIAOOpPaTOPHBIX 3aHATHUSAX,
NEPUOUYECKOE Y4YacTUE B TPYMIMOBBIX OOCYXAEHUSX, NOCTaTOYHBIH YpPOBEHb
KYJIbTYPbI UCIIOJIHEHUS 3a1aHUM.

[TponBUHYTHIN ypOBEHB (00IIHE XapaKTEPUCTHKH):

JIOCTaTOYHO TIOJIHBIE M CHUCTEMAaTH3UPOBAHHBIC 3HAHUSA B 00BEME MPOrpaMMbI
JCLUTIIINHBI;

UCTONb30BaHUE  OCHOBHOM  TEpMHUHOJIOTMM  JaHHOM  o0nacTH  3HaHWH,
CTWIMCTUYECKH TPaMOTHOE, JIOTMYECKU IPAaBWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCBHI, YMEHHUE A€IaTh BBIBOIBI;

BIIQJICHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaTh B
pelieHny yueOHbIX U Tpo(decCHOHAIbHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pellaTh CIOXKHBIE 3a/1a4uM (MpoOJIeMbl) B paMKax
paboueii MporpaMMbl TUCHUILINHEI,

YCBOEHHME OCHOBHOW W JONOJHUTEIBHOW JIUTEPATYPhl, PEKOMEHIOBAaHHOMN
paboueii mporpaMMoil TUCIUTUIUHEI;

YMEHHE OPUEHTUPOBATHCS B 0A30BBIX TEOPHSIX, KOHLENIUAX U HAIPABICHUSAX 10
M3y4aeMOH IUCUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTosiTeNIbHas paboTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, YHacTHE
B I'PYNIOBBIX 00CYK/IEHUAX, BHICOKHI YPOBEHb KyJIbTYPbl UCIIOJTHEHUS 3a/1aHUH.

Bricokwii ypoBeHb (00II1e XapaKTePUCTUKH ):

CHUCTEMAaTU3UpPOBAHHbIC, TINyOOKHE U TIOJIHbIE 3HAaHUA [0 BCEM pazjeliaM
TMCIUTUIMHEIL



® TOYHOE HCIOJb30BAHNE TEPMUHOJIOIMU JTAaHHON 001acTH 3HAHUM, CTUIINCTHYECKU
IPaMOTHOE, JIOTMYECKU IPABHIBHOE H3JI0)KEHUE OTBETAa HA BOIIPOCHI, YMEHHE
JienaTb 0O0OCHOBAaHHbBIE BBIBOJIBI,

e 0Oe3ympeyHoe BIAJCHHE MHCTPYMEHTapueM JUCIHMIUIMHBI, yMEHHE €ro
MCIIOJIb30BaTh B TIOCTAHOBKE M PEIICHUH HAYyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

e CHOCOOHOCTh CAMOCTOSITEIBHO M TBOPYECKM pellaTh CIOXKHBIE —3aJauu
(mpo6iiemsbl) B paMKax pabodeid mporpaMMbl TUCIUIUTHHBL,

® [IOJIHOE M TJIyOOKOE€ YCBOEGHHE OCHOBHOM M JIOTOJIHUTENBHOM JIHMTEpaTyphl,
pPEKOMEHI0BaHHOH paboueil mporpaMMoii JUCHUIUINHBL;

® YMEHHME OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHILECHIUAX W HAIPABICHUAX
10 U3y4aeMOM AUCLHIIIMHE U JaBaTh UM KPUTHYECKYIO OLIEHKY;

e aKTUBHAas caMOCTOsITEIbHasl padoTa Ha MPAKTUYECKUX U TaOOPAaTOPHBIX 3aHATHSIX,
TBOPUYECKOE y4acTHE€ B T'PYIIOBBIX OOCYXIEHUSAX, BHICOKHI ypOBEHb KYJIbTYpHI
VCIIOJIHCHHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BHICTABJICHUS OLlEHKH

B 3aBucumocTH OT ypoBHS C(HOPMUPOBAHHOCTH KaXKAOH KOMIIETCHLUH 10 OKOHYAHHH
OCBOGHHUS JUCUHUIUIMHBI CTYACHTY BBICTAaBISIETCS OLIEHKA. J[I NUCUUIUIMH, HM3y4YaeMbIX B
TE€YEHHE HECKOJIBKUX CEMECTPOB, OLIEHKA MOJKET BBICTABIATHCS HE TOJIBKO IO OKOHUAHUM €€
OCBOGHHS, HO M B IPOMEXKYTOUHBIX ceMmecTpax. Buj OIeHKH («OTIHMYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEIBHOY», «HEYJOBICTBOPUTEIBHO», «3aUTEHO», «HE3auTEHO») OIpe/ensIeTcs
paboueii mporpaMMoil IUCHUIUIMHBI B COOTBETCTBUH C YUE€OHBIM TLIAHOM.

OneHka «OTJIMYHO» BBICTABISIETCA CTYAEHTY, Y KOTOpPOro Kax/aas KOMIIETEHIUS
(TTOTHOCTBIO WM YacTUYHO (opMHpyeMas JTaHHOW JAUCIUIUIMHON) c(hOpMHUpPOBaHA HA BBICOKOM
YPOBHE.

OneHka «XOpOIIO» BBICTABISIETCS CTYIEHTY, Yy KOTOPOTO KaKaash KOMIIETEHIIHUS
(TIOJIHOCTBIO WJIM YaCTUYHO (pOopMHUpYyeMasi JaHHOW JUCUUIUIMHON) COPMHUPOBAaHA HE HUXKE, YeM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yJIOBJIETBOPUTENBHO»  BBICTABISAETCS CTYIAEHTY, Yy KOTOPOIrO KaKias
KOMIETeHIIHSI (TIOJTHOCTHIO WIIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILIMHOWN) chopmupoBaHa
HE HIKE, YEM Ha TIOPOTOBOM YpPOBHE.

OrneHka «HEyAOBIETBOPUTEIILHO» BBICTABISIETCA CTYNEHTY, Y KOTOPOTro XOTs Obl OJlHA
KOMIIETEHIHA (TOTHOCTHIO MIIM YaCTHYHO (popMHUpyeMast TaHHON AUCHUILTUHON) cpopMUpoBaHa
HUKE, YeM Ha ITOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABIAETCA CTYJIEHTY, y KOTOPOro KaXJIas KOMIIETEHIIMS
(TTOTHOCTBIO WK YAaCTUYHO (popMuUpyeMasi JaHHOW TUCIMILIMHON) chOpMHUpPOBAaHA HE HIDKE, UeM
Ha TIOPOTOBOM YpPOBHE.

OreHKa «HE3aUTEHO» BBICTABISIETCS CTY/IEHTY, Y KOTOPOTO XOTs Obl OJJHA KOMITETEHIIUS
(TIOJTHOCTBIO WJIM YaCTUYHO (OopMHUpYyeMasi JaHHOW JUCLUUIUIMHON) cOPMHUPOBAHA HIDKE, UeM Ha
MIOPOTOBOM YPOBHE.
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IIpuniaoxenne Ne2 k padoueil nporpaMMe AUCHHUIIIMHBI
«IIporpamMupoBaHue JOrH4YecCKNX KOHTPOJLIJIEPOB

MeToauuyecKue YKazaHudA AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

[Iporpammupyemsriii noruueckuit koutposuiep (I1JIK) — 3To mporpammHo yrpaBiisieMblit
JIUCKPETHBIN aBTOMAT, UMEIOIIUI HEKOTOPOE MHOXKECTBO BXOJ0B, MOJKIFOUYEHHBIX IIOCPEICTBOM
JATYUKOB K OOBEKTY YIIPaBJICHUS, U MHOXECTBO BBIXOJIOB, MOJKIIFOUEHHBIX K MCHIOJHUTEIbHBIM
ycrpoiictBaMm. ITJIK KOHTponmupyeT cOCTOSHHS BXOZOB U BBIpaOaThIBaeT OINpeieleHHbIC
MIOCJIEIOBATEIbHOCT IPOTPAMMHO  3aJaHHBIX JEUCTBUM, OTPAXKAKOIIMUXCA B W3MEHEHUH
BBIXO/JIOB.

[IVIK mnpenna3HaueH it paboThl B pEXHMME pPEaJbHOTO BPEMEHM B YCIOBMSX
npoMmeinieHHON cpeabl. IIJIK ummeror mmpokoe pacnpoctpaHeHne. OHM  3a7€ICTBOBAaHBI
Ha4yMHas ¢ OBITOBBIX MPUOOPOB U 3aKaHUYMBAsI CJIOKHBIMH cHCTeMaMu (TpolieccaMi) yIpaBiIeHUs
NPOMBIIIICHHBIMH 00bekTaMu. Jlroboe ycTpoHCTBO, crnocoOHOE aBTOMATHYECKH BBIMOJIHATh
HEKOTOpBIE ONEpPAlMHM, MMEET B CBOEM COCTAaBE YIPABISIOMMN KOHTPOJUIED — MOAYJIb,
o0ecreynBaroNIUil TOTUKY PaboThl yCTPOUCTBA.

3amaueit mpukinagHoro mnporpammupoBanusa [UJIK saBnsercs peanmzanmst anroputMa
YIOpaBIEHUS] KOHKPETHBIM YycTpoicTBoM. llpm 3tom k ympasmsromuM nporpammam I1JIK,
peaIM3YIONIUM JIOTHKY MPOIECCOB, MPEABABISIOTCS CTPOrHe TpeOOBAaHUSA KOPPEKTHON paboThl,
MIOCKOJIbKY MPOrpaMMHasi OIIMOKa MOXKET NMPUBECTU K CEPhE3HBIM HETaTUBHBIM IOCIECACTBUSIM
(mpyuMHEHHE Bpena 370POBBIO MEpPCOHANA M3-3a HAPYLIEHUS TEXHOJOTHYECKOro Mpolecca,
HKOHOMHMYECKHH yIiepO Mo NpuYrHEe aBapuitHOTO MPOCTOS WIIK MIepepacxo/ia ChIpbs U T. I1.).

W3nawaneno IIJIK  mpepanasHawanucs  JUisl  yOPAaBICHHS — MOCIIEIOBAaTEIbHBIMHU
JIOTHYECKUMH TpoIleccaMy, YTO U OOYCJIOBWIJIO CJIOBO «iorndyeckuit» B HazBanuu I[1JIK.
Cospemennsble [1JIK moMuMo npocThIX JOTHYECKHUX ONepaliii CHoCOOHBI BRIOIHATH HU(POBYIO
00pabOTKy CHUTHAJIOB, yINpaBJIEHUE MPHUBOAAMH, PETYIUPOBaHHME, (PYHKIUH ONEpPaTOPCKOro
YIpaBJICHUS U T. [I.

Oumsuueckn, tunuuHelii [1JIK mpencraBnser coboil OJOK, MMEIOIIUN OMpeIeTeHHbII
HAaOOp BBIXOJOB U BXOJOB, Ui TMOAKIIOUEHHUS JATYUKOB M HUCHOJIHHUTEIbHBIX MEXaHHU3MOB.
Jloruka ynpaBiieHUsl OITUCBIBAETCS IIPOrPAaMMHO Ha OCHOBE MUKPOKOMIIBIOTEPHOTO SAPA.

SAzeikn mporpammupoBanus [IJIK onpenensiroress MexayHapoaHsIM cTtangaproM MOK
61131-3. DroT craHmapT BKIIOYAeT B ceOs OMHMCaHUE MATH sI3bIKOB MporpammupoBanus [TJIK:
SFC, IL, ST, LD u FBD.

Azpik IL (Instruction List) JOCTOBHO — CIUCOK MHCTPYKIMK. DTO THIMMYHBINA acceMOep
C aKKyMYJISITOPOM M IIEPEXOJAMHU 10 METKaM.

SA3pik ST (Structured Text) —  A3BIK  BBICOKOTO  YPOBHS, CHHTaKCHUYECKH
MIPEACTABIISIFONTNN cCOO0M HECKOIBKO aJanTHPOBAHHBIN s3bIK [1ackans.

SA3pik peneitapix quarpamm LD (Ladder Diagram) wnu peneitHo-koHTakTHBIX cxeM (PKC)
— rpaduueckuil A3bIK, PEATU3YIONINHM CTPYKTYPBI JJIEKTPUUECKHUX LEeei.

FBD (Function Block Diagram) — rpaduueckuii S3bIK IporpaMMHUPOBAHUSL, THArpaMMbI
B PaMKax KOTOPOTO O4YE€Hb HAIIOMUHAIOT NMPUHIHUITNAIBHYOCXEMY 3JIEKTPOHHOIO YCTPOMCTBA Ha
MHUKpPOCXEMaX.

SFC (Sequential Function Chart) — mnocnemoBaTenbHble (YHKIIMOHATHHBIE CXEMBI.
Huarpammbl SFC SBIISIIOTCS BBICOKOYPOBHEBBIM TpaduuecKuM HHCTpyMeHTOM. I'paduueckas
quarpamma SFC cocTOMT M3 IIaroB M IEpexo0B Mexay HuMHU. Paspemenuwe mnepexona
onpexensercs ycnoueM. C m1arom cBs3aHbl OIpeleleHHblE AeiicTBUs. OnucaHust AEHCTBUM
BbINONHSAIOTCS Ha Jr00oM si3pike MOK. Cam SFC He copepKHUT KakuX-IHOO YHpPaBIISIOLIUX
komana ITJIK. [leiictBust MoryT ObITH omucaHbl U B BHIE BiI0OXeHHOH SFC-cxembl. MokHO
CO371aTh HECKOJIbKO YPOBHEH MOJOOHBIX BIIOKEHHM, HO B KOHEUHOM CUETEe JIEUCTBHS HUIKHETO
ypoBHs Bce paBHO HeobOxomumo Oyner omumcath Ha IL, ST, LD unmu FBD. Llensto npumeHeHus
SFC sBnsieTcst pasneneHue 3aJadd Ha MPOCThbIe ATambl ¢ (POPMAIBHO OMPEEICHHON JIOTUKON
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pabotel cuctembl. SFC naeT BO3MOXXHOCTH OBICTPOrO MOCTPOEHHUS NMPOTOTUIIA CUCTEMBI 0e3
MIPOrPaMMUPOBAHUS U MPUBSI3KH K KOHKPETHBIM aIlllapaTHBIM CPEJCTBaM.

YKkazaHHbIE A3bIKU MPEACTABIAIOT cO00M MPOCTON, HO JJOCTATOUYHO MOIIHBIA HHCTPYMEHT
st peanmzaruu 3anad [1JIK. [Ipu mporpammupoBaHuM OHON W3 CaMBIX yAOOHBIX U YIA9HBIX
KoMOMHanu s3bIKOB siBisieTcss couetanue SFC-ST-LD, mpu KOoTOpoM YIpaBISIFOIIMN KapKac
nporpammbl  ctpoutcss B Buae cxem SFC, ycnoBusi mnepexomoB mno maram SFC-cxemsl
onuceiBatoTcs Ha s13plke ST, a camu SFC-1marn Hanonsstores LD-auarpaMmamu.

B cospemennsix IIJIK Hapsaxy ¢ OUCKPETHBIMM HIMPOKO HCIIONB3YIOTCS AHAJIOIOBBIE
BXOJbI U BeIXOJbl. B cdepe npumenenus IIJIK nuckpeTHbIMU Ha3bIBAlOT OMHApPHBIE BXOJBI U
BBIXOJIbI, T. €. BXO/bI U BbIXO/Ibl, 3HAUEHUS CUTHAJIIOB Ha KOTOPBIX CIIOCOOHBI MPUHUMATDH TOJIBKO
JIBa COCTOSIHMSI — JIOTUYECKOTO HYJIS U JIOTHUECKOHN €IMHUIIBL.

Jatuukamu, GOpMUPYIOIIUMHU BXOJHON JUCKPETHBIM CUTHA, SIBISIFOTCS KHOIIKH PYYHOTO
YIOpaBIEHUS, KOHLEBBIE JAaTUMKH, JaTYUKHA JIBWJKEHUS, JaTYUKH YPOBHS, KOHTAKTHBIE
tepmoMeTpbl U T. 1. Cdepa nmpruMeHeHUs OMHAPHBIX BBIXOJOB TaKXKe JOBOJIBHO OYEBUIHA:
AJIIEKTPOMArHUTHBIE pEJe, CWIOBBIE ITyCKaTeNIH, 3JEKTPOMAarHUTHBIE KIanaHbl, CBETOBBIC
CUTHAJIN3ATOPHI U T. 1.

AHaNoroBblii (HENPEPBIBHBIN) CHUTHAI OTPakaeT YPOBEHb HANpPSOKEHHWsS WIM TOKa,
COOTBETCTBYIOIIMI HEKOTOPOH (PU3NYECKON BEIWYMHE B KaXIbIi MOMEHT BPEMEHHU. OTOT
YPOBEHb MOXXET OTHOCUTBCS K JIF00OH (hU3NYECKON BeIUYMHE — TeMIIepaType, 1aBJICHHUIO, BecCy,
MOJIOKEHUI0, CKOPOCTH, YacToTe U T. A. HecmoTps Ha Ha3BaHue, aHanmoroBbie curHaisl B [TJIK
00s13aTeNIbHO Mpeodpa3yroTcs B IU(POBYIO, T. €. 3aBEAOMO TUCKPETHYIO (GopMy HpeacTaBICHUs.
Ho B Texanueckux noxkymentax I1JIK BcTpedaeTcss MMEHHO yKa3aHHE KOJUYECTBA JUCKPETHBIX U
aHAJIOTOBBIX BXOJI0B U BBIXOJIOB.

B pamkax mucuumimebl «IIporpaMMHupoBaHH€ JIOTMUECKHMX KOHTPOJUIEPOB» C LEJBIO
clleNaTh aKLUEHT UMEHHO Ha MOCTPOSHHUHM JIOTHKH YIIpaBJICHHs BCe 3a/1a4M (0OBEKTHI yIpaBIeHUS
u paboume TPOIECChl) MOAOOpaHbl TakUM OOpa3oM, 4YTOOBI WX pealu3aris Morjia OBITh
ocymectBiaeHa Ha «auckpetHslx» IUJIK, 1. e. IIJIK, nMerommx TOJBKO AMCKPETHBIE BXOIBI U
BBIXO/IbI.

BaxxHo 0OTMETHTB, UTO 33J1a4i B paMKax MHIUBHUIYaJIbHBIX 3aJaHUN SBISIOTCS YUeOHBIMU
U HE OTpPakaloT B MOJHOM Mepe BCEro TOro, ¢ 4eM pa3pabOTUMK CHCTEMBbI YIPAaBICHUS MOXKET
BCTPETUTbCS Ha TIpakTuke. boinee Toro, Obula clenaHa MOMBITKA BBIICIUTh HCKIIOYUTEIBHO
obnacte kommereHun nporpammucta [IJIK. PaccmoTpenHble 3ajaun He KacaloTCs BOIPOCOB
IPaMOTHOTO MPOEKTUPOBAHUS OE30MaCHBIX CUCTEMbl aBTOMAaTHUECKOTO yTpaBlieHHUs (Ha OCHOBE
[1JIK), uTo siBNsieTCsl OTBETCTBEHHOM c(hepoii 1eSTeTbHOCTH MOATOTOBICHHBIX CIEIUaIUCTOB —
KBAJTM(HUIMPOBAHHBIX HMHKEHEPOB-IPOCKTUPOBIINKOB. Kaxkmas 3amaua NMOMHUMO CIOBECHOTO
OMHMCaHUsl CHa0XeHa TMPUHIUIUAIBLHON CXeMOM o0O0BbeKTa ympaBiIeHHS W HUHTepdercoM
ynpasisromiero ITIJIK. Takum o0pa3zom, 3amada sBISETCS CTPOro 3aJadeil mporpaMMmucTa,
BBITIOJTHAETCSI B YETKO OYEPUYEHHBIX paMKax TEXHHUYECKOIO 3aJaHusl U COCTOMT B pealu3aliu
ynpasistomiedt oruku IIJIK Ha sa3pikax cranmapra MOK 61131-3. Ilpennonaraercs, d4to
pa3paboTka ynpasisomeil nporpammsl [1IJIK MoxkeT ocyliecTBAsSTHCS B pekUMe dMYIISIUU Oe3
NOJKJIIOUEHUs] BHEIIHero obopynoBaHus. [Ipy 3TOM OJHO M3 OCHOBHBIX TpeOOBaHHUH,
MpEeIbABISEMBIX K MpOrpaMMe, — 3TO MPOCTOTAa €€ BOCHPUATUS U TOHUMAaHHUS BCEMU
CHELMATIUCTAMM, 3aHATBIMH TIPU IOCTPOEHHHM CUCTEMBI ABTOMATHUYECKOTO YIPaBJICHUS
Ha 6aze [IJIK.

[TonpoOHbIe CBEACHUS O CTPOECHUHM MPOrPAMMHPYEMBIX JIOTHUECKUX KOHTPOJUIEPOB U
croco0ax MX MporpaMMHUPOBAHUSI MOTYT OBITh Hali/IEHbI, HAIPUMEP, B UCTOYHMKAX [ 1, 2].

Cospemennsnlie 11JIK yHuBepcanpHOro HazHaueHus, noanepskusaromue crangaptr MOK
61131-3, IPOTPaMMUPYIOTCS  Ha  MEPCOHAIBHBIX  KOMIIBIOTEpaAx C  IIOMOUIBIO
CTEeLMAIN3UPOBAHHBIX KOMIUIEKCOB, CPE/Id KOTOPBIX OJHUM U3 HauOoJiee MOIMyJISIPHBIM SIBIISCTCS
CoDeSys, pa3zpaboTtannbiii komnanuen 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3TO COBpeMEHHBIH HMHCTPYMEHT st
mporpaMmmMupoBaHusi KOHTpoJuiepoB. CoDeSys mpenocTaBisieT MporpaMMUCTY yAOOHYIO Cpemy
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JUIsl IPOrPaMMHUPOBAaHUS KOHTPOJIEPOB Ha sA3bIkax craHfgapra MOK 61131-3. Hcnonb3yemsele
pEelaKTOpbl M OTJIAJO4YHbIE CpeACTBa 0a3uMpylOTCs Ha IIUPOKO M3BECTHBIX U XOpPOIIO cels
3apEKOMEH/IOBABIIMX  MPHUHIMIAX, 3HAKOMBIX 1O  JPYyrUM  TOMYJSPHBIM  cpelam
MpoeCCHOHAIBHOTO TporpaMMmupoBanus (takue, kak Visual C++). Ilpomssogurenu I[1JIK
OOBIYHO MOCTABIISAIOT 3TOT KOMILIEKC B KaueCTBe OECIIATHOTO MPHIIOKEHHS WM Pa3MelaloT ero
Ha CBOMX CaMTax.

[Ipenmnonaraercsi, 4yTo 3a/Ja4¥ MHAMBUAYAIBHBIX 3aJaHU OYAyT BBIIOJHATHCS B Cpele
CoDeSys nHe Hmwke pycuduiupoBanHoi Bepcun 2.3.9. Ilpum sToM HE0OXOAMMO aKTHBHO
UCIIOJIb30BaTh BCTPOEHHBIE CPEJACTBA BU3yalU3allMM OOBEKTOB M MPOIECCOB YIPABJICHUS.
Nudopmanus mo pabore c¢ xommuiekcom CoDeSys V.2.3 u BCTpOEHHBIMH CpEICTBAMHU
BU3YaJIM3allUH MOKET OBITh Hal/IeHa MO CCBhIJIKAM B CITUCKE JINTEPATYPBhI.

Y4eOHO-MeTOoANYECKOE 00ecTIeYeHHne CAMOCTOATEIbHON PadoThI CTY/ICHTOB 0 JUCHHUILINHE

Hnst camocToATeNnbHONH paboOThl OCOOCHHO PEKOMEHIYETCSl HCIOJIb30BaTh YYCOHYIO
JTUTEPATYPY.

Taxxe g mogdopa ydyeOHOM JUTEpaTyphl PEKOMEHIYETCS HCIONIb30BaTh HIMPOKUI
CIIEKTP UHTEPHET-PECYPCOB:

1. DnekTpoHHO-OMOMMOTEUHAsE CHCTeMa «YHHBEpCHUTETCKass OubimoTeka online»
(www.biblioclub.ru ) - snexTponHas OuOnMOTEeKa, obecmeuwBarolias JTOCTyNn K Haubosee
BOCTPEOOBAHHBIM MaTepHalaM-TIepBOMCTOYHUKAM, Y4YeOHOW, HayyHOW U XYJI0’KECTBEHHOMU
JTUTEepaType BeAyIUX U3AATeIbCTB (*peructpais B JICKTPOHHONW OMOINOTEKE — TOJIBKO B CETH
yuuBepcuteta. [locie perucrpamuu padota ¢ CUCTEMOM BO3MOXHA € JIFOOOH TOYKH JTOCTYIa B
Internet.).

2. UndopmanmonHnas cucreMa "ExanHoe okHO JocTyna K oOpa3oBareiabHBIM pecypcam”
(http://window.edu.ru/library).

enpto co3manmst wuHPOpManMoHHOW cuctemMbl "EnWHOE OKHO  JOCTyma K
obpazoBarensHbiM pecypcam" (MUC "Eamnoe okHo ") sBisiercs oOecmedeHHe CBOOOHOTO
JIOCTyIa K MHTErpallbHOMY KaTajory o0pa3oBaTeibHBbIX WHTEPHET-PECYPCOB M K AJIEKTPOHHOMN
OubnMoTeKe Yy4eOHO-METOAUYECKHX MaTepualioB s o0mero u mpodecCHOHaTbLHOTO
o0OpazoBaHws.

Nudopmanmonnas cucrema "EamHoe OKHO AocTyma K oOpa3oBaTenbHBIM pecypcam"
co3gaHa mo 3akazy demepanpbHOro areHTCTBa Mo oOpaszoBanuto B 2005-2008 rr. [NomoBHO#
pa3paboTunk mpoekra - Denepa’dbHOE TOCYJapCTBEHHOE AaBTOHOMHOE  YUPEKICHUE
[NocynapcTBeHHBINM HAay4YHO-HCCIEOBATEIBCKAA HWHCTUTYT WH(GOPMAIIMOHHBIX TEXHOJIOTHUH U
tenekommyHukauii (PI'AY 'HUU UTT "Uudopmuka') www.informika.ru.

NC "EagumHoe okHO" 0O0BEIMHSET B €IWHOC WH(POPMAIMOHHOE TMPOCTPAHCTBO
AJIEKTPOHHBIE PECypchl CBOOOJHOrO JOCTyma JuIs BceX YypoBHeH oOpasoBanust B Poccum.
Pa3nensl 5TO CUCTEMEL:

- DrnekTpoHHas OWONMOTEKa — SBJISETCS KPYMHEWIIUM B POCCHICKOM CETMEHTE
HNHTepHeTa XpaHUIUIIIEM TTOJTHOTEKCTOBBIX BEPCHM YICOHBIX, YIEOHO-METOAMYECKUX M HAYIHBIX
MaTepHajioB C OTKPBITHIM JocTynoM. bubmmoreka conepxur 6oixee 30 000 matepuanos,
UCTOYHUKAMU  KOTOpBIX SBISAIOTCA  Oojieeé TPEXCOT POCCHUHCKUX BY30B U JAPYTUX
00pa30BaTeNbHBIX W HAyYHBIX y4pexaeHud. OCHOBY HAIMONHEHUS OWUOIMOTEKH COCTaBISIOT
AJIEKTPOHHBIE BEPCUM  yueOHO-METOJUYECKHX MaTepHalioB, IOJrOTOBJIEHHbIE B BYy3aX,
MPOIIEIINE PElEH3MPOBaHNE U PEKOMEHIOBAHHBIE K MCTOIh30BAaHUIO COBETaMU (haKyIbTETOB,
y4eOHO-METOTMUECKIUMHU KOMHCCHSIMHU u JIPYTUMU BY30BCKUMH CTPYKTYpaMmHu,
OCYIIECTBISIOMIMMU KOHTPOJIb YUeOHO-METOIUUECKOM NesITebHOCTH.

- MuterpanpHplii  katanor  oOpa3oBaTeNbHBIX  HMHTEPHET-PECYPCOB  COICPIKUT
MPEJICTABICHHBIE B CTaHAAPTU30BAaHHOW (opMe MeTalaHHbIe BHEIIHHX PECypCcoB, a TaKXkKe
COJICPKUT OTMHCAHUS TOJTHOTEKCTOBBIX MyOJUKAIMI AJIEKTpOHHON OmOimoTtekn. OOmuii 00bem
karanmora npessimaer 56 000 meraonucanuit (U3 HuUx okono 25 000 - BHEMIHHE pPECYpPCHI).
Pacmmmpennsnii mouck B "Karamore" ocymiecTBisieTcsl 10 Ha3BaHMIO, ABTOPY, AHHOTALUH,
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KJIIOYEBBIM CJIOBaM C BO3MOXKHOW (MIbTpalMeil mo TemaTuke, MpeaAMeTy, THIy MaTepuala,
YPOBHIO 00pa30BaHUs U AyAUTOPUH.

- W306pannoe. B pasgene mnpencraBieHbl MOJOOPKH HauOojiee COACpKATENbHBIX H
MOJIE3HBIX, M0 MHEHHWIO pPEIaKIMH, WHTEPHET-PECYpCOB Ui OOMIET0 W MpOPecCHOHATHLHOTO
obOpa3oBaHusl.

- bubnuotexn By30B. Pazgen comepkuT mMOAOOPKH CAaMTOB BY30BCKHUX OHMOJIMOTEK,
AJIEKTPOHHBIX KaTaJIOrOB OMOIMOTEK BY30B U MOJTHOTEKCTOBBIX SJIEKTPOHHBIX OMOIHMOTEK BY30B.

Jnst camocTosiTeIbHOTO TOa0O0pa JmMTepaTypbl B Oubmmoreke SApl'Y pexomeHmyeTcs
UCIIOJIb30BaTh:

1. Jluuneiii  kabunaeT (http:/lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
NoJy4yeHus: on-line gocTymna K CIUCKY BBIJAHHOM B aBTOMAaTU3UPOBAHHOM PEKUME JIUTEPATYPHI,
MIPOCMOTpa ¥ KOMTUPOBAHUS DIIEKTPOHHBIX BEPCHI M3IaHUI COTPYTHUKOB YHHBEpcHTETA (yuel. 1
METO/. MOCOOUsI, TEKCTHI JIEKUUH U T.71.) s paboTel B «JIn4HOM KabUHETe» HE00X0AUMO 3aiTH
Ha caiT Hayunoit 6ubnuoreku Spl'Y c mo6oi Touku, umeromie AocTymn B Internet, B MyHKT
MEHIO «OJEKTPOHHBIM KaTajor»; MpONTH NPOLEAypY aBTOpU3aLUHU, BBIOPaB BKJIAJIKY
«ABTOpU3AIHSI», M 3aITOITHUTD MIPECTABICHHBIC OIS HH()OPMAITHH.

2. DnexkTpoHHas OubnuoTeka yueOHbIX MaTepuanon SAplyY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) conmepxur ©6onee 2500 mOTHBIX
TEKCTOB Y4YeOHBIX M y4eOHO-METOJMUYECKHMX MAaTepHUaloB 10 OCHOBHBIM H3yYaeMbIM
TUCIWIUIMHAM, W3JaHHBIX B yHHBepcutere. JIOCTYym B CeTH YHHBEPCHTETa, JIMOO TIO
JIOTHHY/TIapoJIIo.

3. DnekTpoHHas kapToTeka « KHUroodecrneueHHOCThY

(http://www lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaer y4eOHBIN (QOHA
HayyHOM Ombnumoreku Spl'Y, mnpenocraBiseT onepaTuBHY0 HHGOPMALUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIIMIIMH OCHOBHOM M JOMOJIHUTENIBHOM JINTEpaTypol, a TakxkKe IHMKIIa
JUCIIATUIAH ¥ CHICTIHATBHOCTEH. DIIeKTpOHHAs KapToTeka « KHUT00OeCe4eHHOCTRY JOCTYITHA B
CeTH YHUBepcuTeTa u uepe3 JInunblit KabuHeT.
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