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1. ey ocBOEHUSI AMCHUILTTHHBI

HucuuiuinHa — «lIporpaMMupoBaHue  JIOTMYECKMX  KOHTPOJUIEPOB»  0OecreduBaeT
npuobperenue 3HaHu U ymenuit B coorBercTBuu ¢ @I'OC BIIO, copeiicTByeT pacumpeHHio
Hay4YHOI'O Kpyro3opa CTyA€HTa, (OPMHPOBAHUIO NPEACTABIECHUS O COBPEMEHHOM COCTOSHUU
TEOPETUYECKOH WH(POPMATUKH U MPHOOPETEHUIO CIEUUAIBHBIX 3HAHUH U3  00JacTH
MO/JICJIMPOBAHUS, TOCTPOCHMSI U aHAIM3a CI0XKHBIX MH(MOPMALMOHHBIX YIPABIISIIOIUX CUCTEM.

[enbto M3ydyeHMs] AUCLUIUIMHBI ABIISETCSA: O3HAKOMIJIEHME CO CTAaHAAPTHBIMU SI3bIKAMU
IporpaMMHpoOBaHus joruyeckux koHTpoiuiepoB (IUJIK), TpagunuoHHBIME NOAXOAAMH K
nporpammupoBanuto ([IJIK), npuoOpeTeHuMe HABBIKOB IOCTPOCHHS HAACKHBIX IPOTPaAMM
JIOTUYECKUX KOHTPOJIEPOB.

2. MecTto nucuunjuHbl B cTpykrype OIl 6akanaBpuara

Huctmuimaa — «l[IporpaMMupoBaHUE  JIOTUYECKHUX  KOHTPOJJIEPOB»  OTHOCHUTCS K
BapUATHMBHON YacTu (AucuMIUIUHA 110 BeIOOpY) OIl GakanaBpuara.

Jucuurumna «[IporpaMMupoBaHie JIOTMYECKHX KOHTPOJIIEPOB» BXOAUT B IHMKI bl
MaTEeMaTHYECKUX W eCTECTBCHHO-HAYYHBIX IUCIMIUINH (BapUaTUBHAS 4YacTh, MUCIUIUIMHBI TI0
BbIOOpY), unTaercs B 5 cemectpe. OHa MMEET Pa3HOCTOPOHHHUE CBSI3M CO MHOTUMH JIPYTHMHU
MaTEeMATHYECKUMH ¥ CIHEIUAIBHBIMU JUCHHUILTHHAMHE. [Ipy M3ydeHWH NUCIUTUTHHBI
«[IporpamMmmupoBaHue JOTHUECKUX KOHTPOJLIEPOBY» UCIOIB3YIOTCS 3HAHHSI OCHOB CTPYKTYPHOTO
1 00BEKTHO-OPHEHTPOBAHHOTO MPOTPaMMHUPOBAHUS, TECOPUU AITOPUTMOB (MalIWHbl THIOPUHTA,
MpoOJIEMBl  Pa3pEeIIUMOCTH, TMPOOJIEMBbI CIOXHOCTH aJIrOPUTMOB) M TEOPUH KOHECUHBIX
ABTOMATOB, (JOPMAITBHBIX S3BIKOB M TPAMMATHK.

[Ipu OCBOCHMHU IUCHMILIMHBI HEOOXOJMMBI TaKHE JIMYHOCTHBIC XApPAKTECPUCTHKH, Kak:
obmass  00pa3oBaHHOCTh,  OPraHW30BAaHHOCTH M TPYIOIIOOHME,  CaMOCTOATENBHOCTb,
HACTOWYUBOCTDH B TOCTHIKEHUH IIEITH.

3. [lmanupyemble pe3yJabTaTbl OO0y4YeHMs] MO JAUCLHMILIMHE, COOTHECEHHbIe C
IUIaHMpYyeMbIMH pe3yabraramu ocBoenust OIl 6akanaBpuara

IIponiecc u3ydyeHus AUCLUILIMHBI HAalpaBjieH Ha (JOPMHUPOBAHUE CIETYIONIUX 3JIEMEHTOB
komnereHmit B cootBercTBUM ¢ GPI'OC BO, OIl BO u npuobpereHus cieayoUMx 3HAHUM,
YMEHHM, HaBBIKOB M (WUJIM) OMbITA 1E€ATEIbHOCTH:

dopmupyemas HNuaukarop Ilepeyenb
KOMMNeTeHIHs HOCTHKEHHS IUVIAHNPYeMBbIX pe3yJIbTATOB 00y4YeHHs
(ko u KOMIeTeHIIN U
¢opmynuposka) (kox n
(opmyHpoBKA)
IIpodeccnonanbHbIE KOMIIETCHIIUH
IK-3 Criocoben k K-3.1 3HaTh:
paspaloTke 1 JemoHcTpupyer — MeToAbl nMporpaMMMpoBaHUA
[POCKTUPOBAHMIO 3HAHME COBPEMEHHBIX normyeckux KoHtpoanepos(l/iK);
HPOTPaMMHOT'0 HHPOPMAITHOHHBIX —  MeToApbl TeCTUPOBaHMA
obecreerus, k TEXHOJIOTHiT 1 nporpamm MNJK.
HCIIOJIb30BAaHUIO HPOTPAMMHBIX
COBp eMeHHf’ X CPE/CTB, B TOM YHCIIE | YMeETh:
TEXHOJOTHH B 0611aCTH CHCTEM — paspabaTtbiBaTb NpOrpaMMblas
[IPOrpaMMHUPOBaHUS,
B TOM HHCIe, B MCKYCCTBEHHOTO NMPOrpaMMMpPYEMbIX JIOMU- YECKMX
0GIACTH CHCTEM WHTEJUICKTA, MPH KOHTpPO/NEPOB C NMPpHU- MEHEHHNEM
HCKYCCTBEHHOTO PCIICHNH 337129 Pas/iIn4HbIX NOA-XO0A0B;
WHTEJIEKTA POeCCHOHATBHON — MpoBOAMUTDL TeCTUpoBaHUeE
eI TEIbHOCTH nporpamm MNJIK.
K - 3.2 Ymeer




BBIOUpATH U
UCTIOJIb30BaTh
COBpPEMCHHBIE
HHPOPMAITHOHHBIC
TEXHOJIOTHH U
MpOTrpaMMHbBIE
CpeJCcTBa, B TOM
quclie B 00JIaCTH
CUCTEM
UCKYCCTBEHHOTO
WHTEJUIEKTA, TIPU
peLIeHNnH 3a/1a4
poheCCHOHATBHOMN
JIeSITeTIbHOCTH

Bnagetb HaBblKaMu:

pa3paboTKu 7 TecTUpoBaHuA
NporpaMM  JIOFMYECKUX KOHTPOJIZIEPOB  Ha
CTaHAapTHbIX A3blKax MJIK




4. O0beM, CTPYKTYPA M cO/iepKaHue JUCITHIIMHBI
OO01mmas Tpy10eMKOCTh TUCITUTUIMHEI COCTABIISIET 2 3a4. €11., /2 akaJ. Jac.

n/n

Tembl (pa3aeJibl)
AMCUUIJIMHBI,
HX co/Jlep:KaHue

Cemectp

Buabl yueOHbIX 3aHATHH,
BKJIIOYasl CAMOCTOSITE/ILHYIO
padoTy CTYy1€HTOB,

U UX TPYI10E€MKOCTh
(B akaJileMHYEeCKHX Yacax)

®opMbl TEKYILETO
KOHTPOJIsA
yCIeBaeMoCTH

®opma
MPOMEXKYTOYHOM
arTecTalnu
(mo cemecTpam)

KonTakTHast padora

AaTTCCTAallUOHHBIC

IMCIIBITAHW S
CaMOCTOATCIbHAsA

MPAKTHYCCKHE

nabopaTopHbIe

KOHCYJIbTAllU!
abora

VICKITUH

BBenenue B
nporpammupoBanue IJIK.
VYerpotictso [JIK.
JuckpeTHble 3a1auu. 3a1a4u
JIOTUYECKOTO YIpaBIeHUsI.
HenpepeiBuble 3agaun. 3agauu
TOJIePKaHMUSI YCTOMYUBOCTH
WH)XEHEPHOU TEOpUH
YIpaBICHUS.
®ynkuuonuposanue [JIK no
paboyemy nukiry. OCOOEHHOCTh
nporpamm [TJIK. S3biku
crangapta MOK 61131-3: IL,
ST, FBD, LD, SFC. CpeactBo
pa3pabotku nporpamm [1IJIK.
Busyanuzauus u
MMUTAIMOHHOE
MOJICIUPOBAHHE CPEABI U
00BEKTOB yIpaBJICHUS.

6 12| 3 2,7

NunuBunyansHoe
3aJlaHueE.
3auer.

IIpeaBapuTenbHbIe CBEICHUSA
0 s13bIKax crangapra MOK
61131-3. Tunsl JaHHBIX.
MHcTpyMeHTSI U cpeasl
nporpamMmuposanus TJIK.

NunuBunyansHoe
3a7aHue.
3auer.

DOyHKIMOHAIbHBIC 0JI0KH.
Cuerunku. JleTeKTOpsI
umnyabcoB. R_TRIG nerextop
nepeanero ¢ponra. F TRIG
JIETEKTOp TepeaHero (hpoHTa.

NunuBuayansHoe
3aJlaHue.
3auer.




Tpurrepsr. SR
HepeKIII0YaTeIbC JOMHUHAHTON
BKITIIOUeHUs. RS
MEePEKITI0YaTENh C
JOMHHAHTOWBBIKIIIOUEHHS.
Taiimepsr. TON Taiimep ¢
3aepKKoi BKimoueHus. TP
rereparop umiryibsca. 1 OF
TaliMep ¢

3aJIeP’KKOM BBIKIIIOYEHHS.

SI3bIkK CTaHgaprTa
MDK61131-3.

S3eik L (Instruction List
—CIIMCOK MHCTPYKIIHIN).

Sz ST —

CTPYKTYPHUPOBaHHBIH WuauBuayansHOE
4. |texct.SI3BIK qUATpaAMM 8 8 16 [3amaHme.

(hyHKIIMOHATHHBIX OJIOKOB 3ayer.

FBD.

SI3bIK peneitHo-

KOHTakTHbIXcxeM LD.

S13bIK TOCTIEI0OBATENIBHBIX

¢$yHkronanapHbIX cxem SFC.

Ioaxoas! k NupuBuyansHoe
5. |MpOrpaMMHpOBaHHIO 8 8 16 |3amanue.

IJIK. 3

aycT.

Buzyanuzauus u

HMHTAIHOHHOE NunuBumyansHoe
6. |MoAeIHpOBaHHMe cpeabl 8 8 16 |sazanmue.

HOOBEKTOB yIPaBJIeHHsI.

Busyanusanus B cpejie 3auer.

CoDeSys.

Bcero 3a 8 cemectp 24 48 |Ik3ameH

Bcero 18 60 98,7

5. O0pa3oBaTe/ibHbIe  TEXHOJOIMH, MCHOJIb3yeMble IPH  OCYLIECTBJCHHH
00pa30BaTeIbHOIO NMPOLECCa MO0 JUCHHUIVINHE

AxageMuyecKkasi JeKHMs (MIM JIeKIMs oOmero Kypca) — IOCIIEAO0BaTENIbHOE
U3JI0KEHUE MaTepuaa, OCyLEeCTBIIEMOe IPEUMYIIECTBEHHO B BUJIE MOHOJIOTA IIPETIO1aBATEIIs.
TpeboBaHusi Kk akageMUYEeCKOW JIEKLIMU: COBPEMEHHBI Hay4yHbIH YPOBEHb M HACBIIIEHHAs
MH(POPMATUBHOCTh, YOeOUTENIbHas apryMeHTalus, JOCTYNHas M TOHATHas peyb, 4YeTKas
CTPYKTypa W JIOTHKA, HAJIW4YUe SPKUX MPUMEPOB, HAYUYHBIX J0KA3aTeNbCTB, OOOCHOBAHUU,
GbaxToB.

BBoanas Jiekuusi — JaeT NepBOE LEJIOCTHOE MPEJCTAaBICHHE O AUCUUILIMHE (WM ee
pasfene) U OpPUEHTUPYET CTYACHTAa B CHUCTEME H3Y4YEHMs] JAHHOW IUCHUIUIMHBL. CTyIEHTHI
3HAKOMSATCS C Ha3HA4YE€HUEM M 3aJayaMu Kypca, €ro poJIbl0 M MECTOM B CHCTEME Y4eOHBIX
JMCLUUIUIMH U B CUCTEME IOATOTOBKHM crneunuanucra. Jlaercs kpaTkuit 0030p Kypca, UCTOpUs
pa3BUTHS HAyKH W TMPAKTHKU, AOCTH)KEHHS B OJTOH cdepe, MMEHa HU3BECTHBIX YYEHBIX,
U3JIaraloTCsl NMEPCIEKTUBHBIE HAINpaBJIEHUs uccieqoBaHui. Ha 3Tol JieKuuM BBICKA3bIBAIOTCS
METOAMYECKHE M OpPraHU3allMOHHbIE OCOOEHHOCTH PabOTHl B paMKax Kypca, a TakkKe JaeTcs
aHaJIM3 PEKOMEHIyeMol yueOHO-METOJMUECKOM JIUTEePaTypHl.

CemuHap (cemuHapckoe 3aHsTHe) — (opma 3aHATHS, Ha KOTOPOM TPOUCXOAUT
00CyXJIeHHEe CTYAEHTaMH TI0J] PYKOBOJCTBOM IIpEIoJiaBaTeisi 3apaHee IOATOTOBIECHHBIX
JOKJIa/10B, pedeparoB, IpoekToB. CeMHUHAp BBIMOJIHACT CIEAYIOIMINE (PYHKIUU: CUCTEMATH3aIMs
u 0000IIeHNe 3HAHUN 0 U3YYEHHOMY BOINpOCY, TeMe, pa3ieny (B TOM 4YHCIIEe B HECKOJIBKUX
yueOHBIX Kypcax); COBEPIIEHCTBOBAaHUE YMEHMH padoTaTh C JIOMOJHUTEIBHBIMA HCTOYHUKAMH,
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COIIOCTAaBIIATh U3JIOKEHHE OJHUX U TEX € BOIPOCOB B Pa3IMUYHBIX MCTOYHMKAX MH(POpPMALUY;
YMEHUH BBICKa3bIBaTh CBOIO TOYKY 3pEHHUS, OOOCHOBBIBATH €€; MHUCaTh pedepaThl, TE3UCH U
IUTaHbl JOKJIAJ0B M COOOIIEHHH, KOHCIIEKTUPOBaTh pounTanHoe. Ilnan ceMunapa o3By4unBaercs



3apaHee M B HEM OOBIYHO YKa3bIBAIOTCSI OCHOBHBIC BOIPOCHI, TOJUICKAIINE PACCMOTPEHHIO H
JIUTEpaTypa, pEeKOMEHIyeMasi BCEM U OTJIEJIbHBIM JOKJIaTIHKaM.

IIpakTHyeckoe 3aHsiTHE — 3aHATHE, NOCBAIICHHOC OCBOCHUIO KOHKPETHBIX YMCHHH U
HAaBBIKOB M 3aKPEIUICHHUIO IMOIYYEHHBIX Ha JIEKIUHU 3HAHUH 110 MPEAJIOKEHHOMY allTOPUTMY.

6. [lepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX MPH OCYLIECTBIEHUH
00pa30BaTeILHOTO TMpoLecca MO IUCHUIJIMHE, BKJIYAs NepeYyeHb JMIEH3HUOHHOTO
NMPOrpaMMHOI0 olecneyeHusi W HWHPOPMAUMOHHBLIX CHPABOYHBLIX CHCTeM (mpH
HEe00X0AUMOCTH)

B nporecce ocymiecTBienust 00pa3oBaTEIbHOTO MPoIecca UCHOIB3YIOTCS:

— s GOPMUPOBAHUS TEKCTOB MATEPHANIOB I IMPOMEKYTOYHOH U  TEKyIIeh
aTTectanuu — nporpammbl Microsoft Office, nuznarennsckas cucrema LaTex;

— JUIsL TIOMCKa y4yeOHOM nutepartypbl OubOiamorexu Spl’Y  — ABTOMaTH3MpOBaHHAS
oubnmoreunas nnpopmannonnas cucrema "BYKHU-NEXT" (ABUC "byku-Next");

— ¢pena nporpammupoBanus CoDeSys 2.3.9. — http://www.owen.ru/

7. IlepeyeHb OCHOBHOW ¥ /JOMOJHHUTE/IbLHOH Y4eOHOW JIMTEPaTypbl, pecypcoB
HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTepHeT», HEOOXOAUMBIX Jsl
OCBOCHUS TUCHHILIMHBI

a) OCHOBHASI:

1. Ky3bmuH, E. B., ABTOMaTHbBIC cYeTYNKOBBIC MaluHbl : MoHOrpadus / E. B. Ky3pMuH,
B. A. Cokomnos; fpocin. roc. yH-T, Apocnasmns, Apl'Y, 2012, 158¢

2. Kys3pmuH, E. B., ABTOMaTHBIE CYETYNKOBBIE MAIIMHBI [ DNEKTPOHHBINA pecypce] :
monorpadus / E. B. Ky3emun, B. A. Cokoinos; Spoci. roc. yH-T, Spocnasis, Spl'Y, 2012, 158¢

http://www.lib.uniyar.ac.ru/edocs/iuni/20120431.pdf

3. Ky3smuH, E. B., Bepudukarus mozeneii mporpamm : yued. mocobue s By3oB / E. B.
Kyssmun ; mox pen. B. A. Coxonoa, Spocnasns, Apl'Y, 2008, 174¢
4. Ky3emuHn, E. B., Bepudukauus moneneii mporpamm [DNeKTpOHHBINA pecypc] : yueo.
nocodue st By30B / E. B. Ky3smun ; o pea. B. A. Cokosnosa, SIpociasis, Spl'Y, 2008, 174c
http://www.lib.uniyar.ac.ru/edocs/iuni/20080499.pdf

5. Ilerpos, U. B. IIporpammupyemsbie KOHTposiepbl. CTaHAAPTHBIE S3bIKU U IPUEMBI
npukiagHoro npoektuposanus / U. B. Iletpos. Ilox pex. B. 1. JIpsixonoBa. - Mocksa : COJIOH-
ITPECC, 2022. - 256 c. (Cepus "bubaunoreka nnxenepa') - ISBN 5-98003-079-4. - Tekcer :
anextponsbii // DbC "KoncynbranT crynenta : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN5980030794.html

0) MomoJIHUTEIHHAS:

1. Cpena nporpammupoBanust CoDeSys 2.3.9. — http://www.owen.ru/

B) pecypchl cetn «MIHTEepHET»

1. http://www.owen.ru/uploads/rp_plk63.73.pdf

2. http://www.3s-software.com

http://prolog-plc.ru/publications

4. http://www.owen.ru/

5. DnekrpoHHO-OHOMMoOTeuHast cuctema «HOpai»( https://urait.ru/ ).

6. DnexrpoHHO-OMONMOTeuHas cuctema «Jlaub»( https://e.lanbook.com/).

w

8. MaTepua/ibHO-TeXHUYecKasi  0a3a, HeoOXoauMmasi JUISl  OCYILIECTBJICHMS
00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE


http://www.owen.ru/
http://www.lib.uniyar.ac.ru/edocs/iuni/20120431.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20080499.pdf
https://www.studentlibrary.ru/book/ISBN5980030794.html
http://www.owen.ru/
http://www.owen.ru/uploads/rp_plk63.73.pdf
http://www.3s-software.com/
http://prolog-plc.ru/publications
http://www.owen.ru/

Aynuropun, 000pyAOBaHHbIE 7Sl TPOBEIACHUS JIGKIIMMA, MPAKTUUECKUX 3aHITHNA U
KOHCYJbTaIui, poH OMOINOTEKH, KOMITBIOTEpHAS TEXHUKA.

ABTOpP(BI) :

npodeccop kadeapbl
TEOPETUIECKON UHPOPMATHKH,
1. ¢.-M. H. Ky3smun E.B.




Ipuio:xkenne Nel k padoueii mporpaMMe TUCHHUILTHHBI
«IIporpaMMupOBaHKE JOTUYECKUX KOHTPOIIIEPOBY

MoH/1 OLIEHOYHBIX CPE/ICTB
JJ1s1 IPOBe/IeHUs] TeKyIeil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
MO ANCHUIIHHE

1. TunoBble KOHTPOJIbHBbIE 3aJaHUA MU HHbIE MAaTepHAJIbI,
He00X0AuMBbIe 1JIsl OLleHKU 3HAHM I, YMEeHHUIl, HABBIKOB U (WJIN) ONbITA
AeATeJIbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl GOpMHUPOBAHUS KOMIIeTeH M

1.1 KoHTpoJibHbIE 33JaHUSI U WHbIE MaTepPHAJIbI,
HCIoJIb3yeMble B polecce TeKyllell aTTecTaluu

BapuaHT nHAMBHYATBHOIO 3a/1aHNS.

VYcraHoBKa, CXeMa KOTOPOM IIPEICTaBI€HAa Ha PUCYHKE, IpeJHA3HadeHa Ui
IIPUTOTOBJIEHUSI CMECEW U3 JABYX KOMIIOHEHTOB. [IepBbIi cMelmIMBaeMblii KOMIIOHEHT ITOJAETCS
u3 6aka 1 mocpenctsom kinanana «Kil» B u3HavanabHO MyCTOM (HET cUrHaia oT JaTdyuka «[Y0»)
pe3epByap 10 TeX IMop, Moka He cpaboTaet gaTuuk ypoBHsS «JY 1». [lo cpabaTeiBanuio gaTunka
«Y1» xmaman «Kil» 3akpbeiBaercs. 3atem oTkpbiBaeTcs «Kin2» u u3 6aka 2 mojaeTcsi BTOpoi
CMEILIMBAEMbIII KOMIIOHEHT JI0 TE€X IMOp, II0Ka He cpaboTaeT naTdyuk ypoBHs «Y2», mocie 4yero
knanaH «Kn2» 3akpeiBaercs. Jlanee B TeueHHe | CEKyH] C MOMOILBIO MEUIAJIKU B pe3epByape
IIPOUCXOAUT TEPEMEIINBAHUE KOMIIOHEHTOB IIPH OIIPEACIICHHOM TeMIlepaType, KOTopas
noajepkuBaercss HarpesateseM. 11o ncredennn 3Toro BpeMeHu oTKpbiBaeTcs knanaH «PKm» u
MPOUCXOJUT BBITPY3Ka TOTOBOM CMecH. BbpIrpy3ka 3akaHuuBaercs, T.e. kianaH «PKm»
3aKpbIBAETCS, KaK TOJBKO IPONAjacT CUrHal oT jgaTdyvka ypoBHA «IYO». Kiaman «AKm»
HCIIONB3YETCS I IIPUHYIUTEIBHOTO CIMBAa CMECH U3 pesepByapa. Hamnmuume cmemmBaeMbIx
KOMIIOHEHTOB B 0akax OomnpesessieTcs 0 COOTBETCTBYIOIIMM JaTyukaM ypoBHA «[IB1» n «/1b2».
OYHKIIMOHUPOBAHNE MEUIAJIKH ONpEAeNseTcs Mo JaT4yuKy paboTsl nmpuBojaa memanku «JPID».
TemnepaTypa HarpeBaTEIBHOTO DJIEMEHTA OTCJIEKMBAETCA C IIOMOLIBK JAaTYMKa BEpPXHEU
temneparypsl «BT», natunka HuxHel temmnepatypsl «HT» u natunka paGoueill TeMmeparypbl
«PT». Ecnm mocne 3amycka yCTaHOBKM HArpeBaTelb HMMEET TEMIIEPATypPy MEHBLIE HUKHEH
TEMIIEpaTypbl, TO OH BKJIIOYAECTCS W HA4YMHAeT HarpeBaTbCa. Kak TonbKO Temmeparypa
HarpeBaTeNss JOCTUraeT 3aJaHHOIO BEPXHEro 3HAYEHHs, TO HArpeBaTelb BBIKIIOUYACTCS U
MIOCTETIEHHO OCTBIBAaeT. 3ajiaya HarpeBarelsi COCTOMT B MNOJJEPKAaHUM HEKOTOpoil paboueit
TEeMIIepaTypbl, HEOOXOAMMON Ui CMEIIMBAaHUS KOMIIOHEHTOB. PabGouas Temmeparypa
YCTAHABIIMBAETCS TaKUM O0pa3oM, 4TOObI OBITh Ha HECKOJBKO TIPajyCcOB MEHBIIE HUKHEH
TeMIeparypbl. 3amycK, 3KCTpEHHas OCTaHOBKAa M IJIaBHOE 3aBeplleHue padOThl yCTAaHOBKH
OCYILIECTBIISIETCS COOTBETCTBYIOIIMMM KHONKaMu maHenu ynpasieHus «llyck», «Crom» u
«3aBepi». ITon niuaBHBIM 3aBeplIeHHMEM PaOOThl MOHUMAETCs BBIKJIIOYEHHE YCTAHOBKH IOCTE
TOT0, Kak Oy/eT MPUTOTOBJIEHA TEKYIas MOPIUS CMECH M IMOJIHOCTHhIO BbIJaHa 4epe3 KilamaH
«PKm». VYcraHoBka NO IPUTOTOBIEHUIO CMECEH SBISETCS aBTOMAaTUYECKOW. YIIpaBlIeHHE
YCTAHOBKOM OCYHIECTBISETCA C IOMONIBIO IIPOrPpaMMHUPYEMOIO JIOTHYECKOIO KOHTPOJIIEpA
(IVIK), mony4aromiero BXoAHble CUTHAIBI OT JaTYMKOB YCTAHOBKM, KHOIIOK M NEpeKIrovaTesei
MaHEIW YIPABJICHUS ONEpaTopa M IMOAAKOLIEr0 BBIXOJHBIE CHTHAJbl Ha HArpeBarellb, IPHUBOJ
MEIIAJIKH, TPUBO/IbI KJIAIIAHOB U JIaMIIbl IAHENIN YIIPABJICHHUS.

3agavya coctouT B HanmucaHuu nporpammbl s [IJIK ¢ 13 Bxomamu u 23 BBIXOJaMH,
IIPEIHA3HAYEHHOTO Il YNpPAaBJIEHUS YCTAaHOBKOU. «YIpaBisito OcHOBY» mporpammsl [IJIK
HeoOXoIuMO peanu3oBaTh Ha s3bike SFC, HamomHeHWe maroB W mepexojoB SFC-cxembl
ocylecTBisieTcs Ha ocraBmuxcs ueThpéx s3bikax FBD/CFC, LD, IL, ST. Untepdeiic TTJIK
yIpaBleHUs] yCTaHOBKOH NpeacTaBieH Ha pucyHke. [TonpoOHbie TpeOoBanus k nporpamme [1TJIK
U BU3yaIM3alluyd 0OBEKTOB YIPaBJIEHUS PUBOJIATCS OTIEIBHO.



Kpurepuu onenuBanus

Ounenka Kpurepun
OTan4HO OIIK-2. 3maer  MNpUMHUMMbI  paboTbl  MPOrpammMpyembixX
JIOTMYECKUX KOHTPOJ/I/IEPOB; YCTPOMCTBO M KJ/KOYEBLIE MOHATUS
NporpaMmMUpyembIX JNIOrNYEeCKUX
KOHTpOJ1/1ePOB; CTaHZapTHble A3bIKK

NPOrpaMMMpOBaHUA  JIOTMYECKUX  KOHTPOJIIEPOB.  YmMeeT
paboTaTb CO CpeAoM paspaboTKM  MPOrpamm  JIOrMYECKMX
KOHTpPON/IepoB (Ha npumepe nonynsapHon cpeabl CoDeSys);
pa3pabatbiBaTb MPOrpammbl A1 NPOrpaMMMPYeEMbIX IOrMYECKMX
KOHTPO/I/IEPOB C NPUMEHEHUEM pas/IMYHbIX
noaxoAoBs K

NPOrpamMMMpOBaHUIO C MCMOJIb30BAaHMEM CTaHAAPTHbIX A3bIKOB
MNJIK; npoBogUTb MMMTAUMOHHOE MOAE/IMPOBaHME cpeabl MU
06bekToB ynpasneHua MNJIK. Bnageet HaBblkamu paspaboTKM U
TECTUPOBAHUA MNPOrpaMM  JIOTMYECKMX  KOHTPOJIIEPOB  Ha
CTaHAapTHbIX A3blkax /1K

MK-7. 3naer MeToAbl  NPOrpamMMpPOBAHUA  NTOTMYECKUX
KoHTponnepos (IMJ1K); meTtoabl TecTupoBaHMA nporpamm MJ1K.
VYmeer paspabartbiBaTb NporpamMmbl  AaA  NPOrpamMmMMpyeMmblX
JIOTUYECKMX  KOHTPOANEPOB C MPUMEHEHMEM  Pas3/IMYHbIX
noaxoAoB; NpoBoAUTb TecTUpoBaHue nporpamm MJIK. Bnageet
HaBblKaMW pa3paboTKU M TEeCTUPOBAHMA NPOrpamMM JI0rMYECKUX
KOHTPOJ1/IEPOB Ha CTaHAapTHbIX A3blkax /1K

3aZja4a BbINOJIHEHA MPaBMJIbHO B MOJIHOM O6BEME.

Xopo1o OIIK-2. 3maer MApuMHUMNbI  paboTbl  NPOrpamMMMpyeMbIX
JIOTMYECKMX KOHTPOJIZIEPOB; YCTPOMCTBO M KJOYEBbIE MOHATMA
NporpaMmMUpyeMbIX JIOTMYECKUX
KOHTPOJ1INEPOB; CTaHZapTHble A3bIKK

NPOrpamMMMpOBaAHMA  JIOTUYECKMX  KOHTPOJIIEPOB.  YmMeer
paboTaTb CO CpeAoM paspaboTKM  MPOrpamm  JIOTMYECKMX
KOHTpON/IepoB (Ha npumepe nonynaspHon cpegbl CoDeSys);
paspabaTbiBaTb NpoOrpammbl A8 NPOrpamMMUpyemMbiX 0rMyYeCcKmX
KOHTPO/I/IEPOB C NPUMEHEHUEM pas/INYHbIX
noaxoAoB K

NpoOrpaMMMpOBaHMUI0O C UCMOJIb30BaHMEM CTaHAAPTHbIX A3bIKOB
M/K; npoBoAUTb MMMTALMOHHOE MOJENNPOBaHME Cpeibl M
o6beKToB ynpasseHua MNJIK. BnageeT HaBblkamu pa3paboTKu u
TECTUPOBAHUA MPOrpaMM  JIOTMYECKUX KOHTPONNIEPOB  Ha
CTaHAapTHbIX A3blkax /1K

MK-7. 3naer MeToAbl  NPOrpaMMMpPOBAHMUA  JIOTUYECKMUX
KOHTPO/11epOB (NJK); MeToApbl TeCTUPOBaHUA
nporpamm [NMJIK. Ymeer pa3pabaTtbiBaTb NpoOrpammbl Ans

10




NPOrpaMMmpyeMbIX JI0OrMYECKMX KOHTPOJIJIEPOB C NMPUMEHEHMEM
pa3/IMyHbIX MNOAXOAOB; MPOBOAUTbL TECTUPOBAHME MPOrpamm
MN/IK. Bnageetr HaBblkamMM pa3paboTKM M  TeCTUpPOBaHMA
NporpaMm NIOrMYECKMX KOHTPOJIJIEPOB Ha CTaHZAPTHbIX A3blKaX
NJK

3ajayva BbIMoJIHEHA npaBUJIbHO. Ho He 6bin 3aAeﬁCTBOBaH O4uH
M3 CTaHAapPTHbIX A3bIKOBMPOrpaMMmMpoBaHHA.

Y 10BIETBOPUTEIILHO

OIIK-2. 3maer NpPMHUMNbI  paboTbl  MPOrpaMMMUPYEMbIX
JIOTMYECKUX KOHTPOJ/IIEPOB; YCTPOMCTBO M K/KOYEBLIE MOHATUS

NporpaMMUpyeEMbIX JIOrMYECKUX
KOHTPONNEPOB; CTaHAapTHble A3bIKM
NPOrpaMMMpPOBaHUA  NIOTMYECKUX  KOHTPOJIIEPOB.  YmeeT
paboTaTb CO CpeAoM paspaboTKM  MPOrpamm  JIOrMYECKMX
KOHTpPO//IepoB (Ha npumepe nonynasapHon cpeabl CoDeSys);
paspabaTbiBaTb NpOrpammbl A8 NPOrpaMMUpyeMbIX 0rMYeCcKmX
KOHTPO/I/1IEPOB C NPUMEHEHUEM pas/IMYHbIX

noaxozAoB K
NPOrpamMMMpOBaHUIO C MCMOJIb30BAaHWMEM CTaHAAPTHbIX A3bIKOB
MNJIK; npoBoguUTb MMMTAUMOHHOE MOAE/IMpPOBaHME cpeabl MU
06bekToB ynpasneHua MNJIK. Bnageet HaBblkamu paspaboTKM U
TECTUPOBAHUA MPOrpaMM  JIOTMYECKUX KOHTPOJZIEPOB  Ha
CTaHAapTHbIX A3blkax /1K

MK-7. 3naer MeToAbl  NPOrpamMMPOBAHUA  NTOTMYECKUX
KoHTponnepos (MJ1K); meTtoabl TecTupoBaHMA nporpamm MJ1K.
Vmeer paspabartbiBaTb MNPOrpamMMbl  AsA  NPOrpamMMMpYyeMbIX
JIOTUYECKMX  KOHTPONNEPOB C  MPUMEHEHMEM  Pas/IMYHbIX
noaxoAoB; NpoBoAUTbL TecTUpoBaHue nporpamm MJIK. Bnageet
HaBblKaMW pa3paboTKU M TEeCTUPOBAHMA NPOrpamMM JI0rMYECKUX
KOHTPOJ1/IEPOB Ha CTaHAapTHbIX A3blkax /1K

3ajaya BbINOSIHEHA YacTu4yHo. [lporpamma HanucaHa. [lpu
TeCTUPOBaHUM BO3HMKAIOT cUTyaumm HEKOPPEKTHOrO
cpabaTtbiBaHMs.

HeynosnersopurensHo

OIIK-2. He 3Haer MAPUMHUMNABI PpaboTbl MNpOrpammmUpyemblxX
JIOTMYECKUX KOHTPOIIEPOB; YCTPOMCTBO U KJIOYEBLIE MOHATUSA
Nporpammupyembix JIOrMYECKMX
KOHTPO/1/1epOB; CTaHZJapTHble A3bIKM
NpOrpamMMMpOBaHMA  JIOTUYECKMX KOHTpoaiepoB. He ymeer
paboTaTb CO CpefoM paspaboTKM MpPOrpamMMm  JIOrTMYECKMUX
KOHTpO//ZIepoB (Ha npumepe nonynspHoi cpeabl CoDeSys);
pa3pabatbiBaTb NPOrpammbl 418 NPOrpaMMMpyeMbIX IOrMYECKUX

KOHTPO/11EPOB C NPUMEHEHUEM pa3/IMYHbIX
noAxoA0B K
NPOrpaMMMpOBaHMI0 C MUCMOJIb30BaHMEM CTaHAAPTHbIX A3bIKOB

MAK; npoBOAUTb UMUTALMOHHOE

MoZenMpoBaHMe cpegbl M 06beKToB ynpassieHua MJ/1K.

11




He BnageeT HaBblkamu pa3paboTKM U TECTUMPOBAHMA NPOrpamMm
JIOrMYECKMX KOHTPOJINIEPOB Ha CTaHAAPTHbIX A3blikax /1K

MK-7. He 3maer MeToabl MPOrpaMMMPOBAHUA  JIOFUYECKMX
KoHTposinepoB ([1/1K); meToabl TectMpoBaHMA nporpamm [MJIK.
He ymeer pa3spabartbiBaTb Mporpammbl A8 MporpaMMMUpPyEMbIX
JIOTUMECKMX  KOHTPOJIEPOB C  MPUMEHEHMEM  Pa3/IMYHbIX
noAaxoAoB; npoBoAMTb TecTupoBaHue nporpamm [JIK. He
B/lajeeT HaBblkaMM pa3paboTKM M TECTUPOBAHWUA MNPOrpamm
JIOTMYECKMX KOHTPOJIJIEPOB Ha CTaHAApTHbIX A3blKax /1K

3ajaya He BbINoJIHEHa.
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1.1 Cniucox BonpocoB U (MJIH) 3aJaHU JJIsl MPOBeeHUsI POMEKYTOUHOM aTTecTAlluN

BOHpOCLI AJISl IOATOTOBKHU K 3a4€TYy.

Pa3nen 1. Beenenue B nporpammuposanue [1JIK.

VYerpoiictso TTIK.

JluckpeTHbIe 3a1a4H.

3aja4n JOTUYECKOTO YIPABJICHHUS.

HenpepsiBHble 3a1aun.

3ajaun noAAepkKaHusl yCTOMUMBOCTH MHKEHEPHOU TEOPUH YIIPABJICHUSI.
Oyukuuonuposanue [1JIK mo pabouemy nukiy.

Oco6ennoctb nporpamm IJIK.

SAzpiku cranmapra MOK 61131-3: IL, ST, FBD, LD, SFC.

CpenctBo pazpabotku rporpamm ITJIK.

Busyanuzanus 1 UMUTallMOHHOE MOJEIUPOBAHUE CPEbl U OOBEKTOB YIPABICHUS.

Paznen 2. [IpenBaputenbHble CBeICHUS O s3bIKax crangapra MOK 61131-3.
Tumel JaHHbBIX.

NHuctpymenTsl u cpeast nporpammuposanus [IJIK.

[Iporpammel, GyHKINH, PYHKIHMOHATbHBIE OJIOKH.

Pa3znen 3. ®ynkunoHanbHbIe OJIOKH.

Cuerymnku.

JleTeKTOpbl UMITYJIBCOB.

R_TRIG nerexrop nepeanero ¢ppoHTa.

F _TRIG pmerextop nepennero ¢poHra.
Tpurrepst.

SR nepexitoyarenb ¢ JOMUHAHTOW BKIIFOUEHUS.
RS nepexntouarens ¢ JTOMUHAHTON BBIKJIIOUEHUS.
Tanmepsl.

TON TaiiMep ¢ 3aJ1ep>KKOH BKIIFOUEHUS.

TP reneparop ummyisca.

TOF Taitmep ¢ 3a1ep>KKOH BBIKITIOUCHHUS.

Paznen 4. A3piku crangapra MOK 61131-3.

S3pik IL (Instruction List — cicok MHCTPYKIUL).

A3k ST — CTPYKTYpUPOBAaHHBIN TEKCT.

SI3pIk quarpaMm GyHKIHOHAIBHBIX 0s10K0B FBD.

S3bIK peneitHo-KOHTakTHBIX cxeM LD.

SI3BIK OCTIE10BaTENbHBIX (PYHKIIMOHATIBHBIX cxeM SFC.

Pa3znen 5. Meroas! 1 noaxoas! k nporpammuposanuto [1JIK.
TpaauuroHHbBIE U COBPEMEHHBIE MOAXObI K MporpammupoBanuto [TJIK.

Paznen 6. Busyanu3zaiys u IMHTAIIMOHHOE MOJICIIMPOBAHHE.

Busyanu3zaiius 1 UMHTAIMOHHOE MOJICTTUPOBAHKE CPE/IbI U OOBEKTOB YIIPABJICHUS.
Busyanu3zanus B cpene CoDeSys.
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Kpurepun BbicTaB/IeHUs 3a4€TA.

OneHka «3a4TeHO0» BBICTABIIACTCS CTYAEHTY, KOTOPBIN:

— IIPOYHO YCBOWJI IIPEYCMOTPEHHBIN IIPOrPAMMHBIA MaTepHUall,

— IpaBUIIBLHO, ApI'YMEHTUPOBAHO OTBETHUII HA BCE BOIIPOCHI, C IPUBEIECHUEM IIPUMEPOB;

— IOKa3al IIIyOOKHEe CUCTEMAaTH3UpPOBaHHbIE 3HAHMS, BJIA/JEET IPUEMaMM pacCyXICHHs U
COIIOCTABJIACT MaTepual U3 PA3HBIX HCTOYHUKOB: TEOPHUIO CBS3bIBACT C IPAKTUKOMH,
JPYTMMHU TEMaMU JaHHOTO Kypca, APYTrUX U3y4aeMbIX IIPEAMETOB.

JIOTIOJIHUTENBHBIM ~ YCIIOBUEM IIOJYYEHHUSI OLICHKH <«3auTE€HO» SBISETCS yCIEHIHOE
BBINTOJIHEHUE MTPAKTHYECKON PabOTHI

Onenka «He 3auTeHO» BricTaBisercs CTyIOeHTY, KOTOpblii He cmpaBuics ¢ 50%
BOMPOCOB M 3aJlaHMii, B OTBETaX Ha JPYrde BOIMPOCH JOMYCTHJ CyIIeCTBEHHbIE ommOKku. He
MO’KET OTBETUTH Ha JOIOJHUTENIBHBIE BOIIPOCHI, IIPEUIOKEHHBIE NTpenogaBaTeseM. LlemocTHoro
IIPE/ICTABICHMS O B3aUMOCBS3SIX, KOMIIOHEHTaX JUCLMIUIMHBI Y CTY/AECHTA HET.
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2. [lepeyeHb KOMNETEHUMI, 3TANBI X (OPMHUPOBAHUS, ONTHUCAHUE MOKA3aTe el U
KPUTEpPHeEB OlleHMBAHUA KOMIIETEHIMA HA Pa3JIMYHbIX 3Tanax ux (popMupoBaHus,
onucaHHe MIKAJIbI OlleHUBAHUS

2.1. llkana oueHnBaHus choPpMUPOBAHHOCTH KOMIIETEHIUI U ee ONUCAHHe

OnenuBanue YpoBHA C(HOPMHPOBAHHOCTM KOMIIETEHLIMA B MPOLIECCE OCBOCHUS
JUCLUIUITMHBI OCYLIECTBIISIETCA 110 CIAEAYIOLIEH TPEXYPOBHEBOM LIKAJIE:

Ilopozoewiii ypogens - MPEAIONAraeT OTPAKEHUE TEX 0KUJAEMBIX PE3yJIbTaTOB, KOTOPbIE
OMPENEAI0T MUHUMAJIBHBIN HA0Op 3HAHUW U (WIKM) YMEHUW U (WIM) HABBIKOB, MOJYYEHHBIX
CTYJEHTOM B pe3yJIbTaTe OCBOCHUS TUCHUILIUHEL. [IoporoBblii ypoBeHb SBISETCS 0053aTeIbHBIM
YPOBHEM JUIs CTYJIEHTa K MOMEHTY 3aBEPILICHUs] UM OCBOCHHUS JaHHON JUCLUIUIMHBL.

IIpoosunymeulii ypogensv - MpeaNoNaraeT CrocOOHOCTh CTYJIEHTa MCIIOJIb30BaTh 3HAHUS,
YMEHHUSI, HABBIKK U (WJIH) OMBIT JEATENBHOCTH, MOJIYYEHHBIE IIPX OCBOCHUU JIUCLUILINHBI, IS
petienus npodeccruoHanbHbIX 3a1a4. [IpoIBUHYTHIN yPOBEHb MPEBOCXOAUT ITOPOTOBbII YPOBEHD
10 HECKOJIBKAM CYIIECTBEHHBIM IIPU3HAKAM.

Buicokuti yposensv - mpenmnonaraeT CrocoOHOCTh CTYAEHTa HCIOJIb30BaTh IMOTEHIIHAI
MHTErPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (WUJIM) ONBITA JESTEIbHOCTH, OJYUYEHHBIX IpU
OCBOGHUHM JUCLUUIUIMHBI, JJs TBOPYECKOIO pelIeHus MNpo(ecCHOHANbHBIX 3a7ad4 U
CaMOCTOSITEJIbHOTO IIOMCKAa HOBBIX IIOJIXOJIOB B HX pEIIEHUH IyTeM KOMOWHHUPOBAHUS U
WCIIOJIb30BAaHUSI HM3BECTHBIX CIIOCOOOB pEIICHUS MPUMEHUTENIBHO K KOHKPETHBIM YCIOBHSIM.
BrIcoknii ypoBeHb IPEBOCXOAUT IIOPOTOBBIM YPOBEHB 110 BCEM CYLIECTBEHHBIM ITPU3HAKAM.
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2.2. Ilepeyennb KoMneTeHH, dTanbl X (OPMHUPOBaAHMS, ONIMCAHHNE MTOKA3ATe/ el H KpUTEePHeB OlleHNBAHUS KOMIIETEHIIHI HA Pa3IMYHBIX
Tanax ux opmMupoBanus

JTanel HIkana u KpUuTEPUN OLIEHUBAHMSI KOMIIETEHIIHI
Ko OPMH- HA Pa3JINYHLIX dTanax ux ¢opMHUpPoOBaHUA
A dopma (bop IMoka3arenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIsI OlleHMBaHNSA "
TEeHIHH (Ne Tembl IToporoBnwlii N N
IIpoaBUHYTHIN YPOBEHb Brbicokuii ypoBeHb
(pa3nesa) YPOBEHb

Ob6menpodeccnoHaibHble KOMIIETEHIIUN

OIIK-2 1-6 3HaTh: 3HaTh: 3HaTh: 3HaTh:
MIPUHIIUIIEI PA0OTHI TIPUHIIUTIBI Pa0OTHI MIPUHIIUIIEL PA0OTHI MIPUHIIUTIEL PA0OTHI TPOTpPaMMHU-
IIPOrpaMMHUPYEMBIX IIPpOrpaMMHUPYEMBIX MIPOrpaMMHUPYEMBIX JIOTHYE- | PYEMBIX JIOTHYECKUX KOHTPOJLIE-

WupuBuayansHOE
3aJ]aHHE.
3auger.

JIOTHYECKUX KOHTPOJLIE-
POB;

YCTPOMCTBO U KIItOUe-
BbI€ TIOHSTHS
IIPpOrpaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJLIE-
POB;

CTaHJAAPTHBIC A3bIKH
MIpOrpaMMHUPOBaHUSA
JIOTHYECKUX KOHTPOJLIE-
POB.

Ymersn:

paboTats co cpenon
pa3paboTKH porpamm
JIOTHYECKUX KOHTPOJLIE-
poB (Ha mpuMepe Mmomy-
JIIPHOU Cpenbl
CoDeSys);
pa3pabaTrIBaTh
MpOrpaMMBI IS
POTrPaMMHUPYEMBIX
JIOTMYECKUX KOHTpOJLIe-
POB C IPUMEHEHUEM

JIOTHYECKUX KOHTPOJIIIe-
POB;

YCTPOMCTBO U KJItOYe-
BbI€ TIOHSTHUS
IIPOrpaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIIIe-
POB;

CTaHJAAPTHBIC A3BIKH
MIpOrpaMMHUPOBaHUSA
JIOTMYECKUX KOHTPOJLJIE-
POB.

Ymersn:

paboTats co cpenoi
pa3paboTKH porpamMm
JIOTHYECKUX KOHTPOJIIIe-
poB (Ha puMepe Mmomy-
JIIPHOU Cpeibl
CoDeSys);
pa3pabaTpIBaTh
MpOrpaMMBI It
MPOrPaMMHUPYEMBIX
JIOTMYECKUX KOHTPOJLIIe-
POB C IPUMEHEHUEM

CKHX KOHTPOJIEPOB;
YCTPOMCTBO U KIIOUEBBIE
MOHSTHS IPOTPaMMHUPY-
€MBIX JIOTHYECKUX KOHTPOJI-
JIEPOB;

CTaHJapTHBIE S3BIKN
MIPOrpaMMHUPOBAHUS JIOTH-
YeCKUX KOHTPOJLIEPOB.
Ymersn:

paboTaTh co cpenoi paspa-
OOTKH IIPOrpaMM JIOrHye-
CKHUX KOHTPOJUIEPOB (Ha
[IpUMeEpe MONYJIIPHOU
cpenst CoDeSys);
pa3pabaTeIBaTh MPOTPaMMBI
JUTSL TPOTPaMMHPYEMBIX
JIOTUYECKHUX KOHTPOJLIEPOB
C IPUMEHEHHUEM PA3JINIHBIX
MOIX0JI0B K TIPOTPaMMHPO-
BaHUIO C UCIIOJIb30BaHUEM
cTaHaapTHbIX s3b1k0B [1JIK;
MIPOBOJUTH IMUTAIIMOHHOE
MOJEINPOBAHNE CPEBI U

POB;

YCTPOMCTBO U KJIIFOUEBBIE MIOHATHS
IMpOrpaMMHpPYECMBIX JTIOTUICCKUX
KOHTPOJIJIEPOB;

CTaHJapTHBIE S3BIKU IIPOrPaMMHU-
POBaHHSA JTOTHUECKUX KOHTPOJILIE-
pOB.

Ymersn:

pabotath co cpeioil pa3paboTku
MPOrPaMM JIOTHYECKUX KOHTPOII-
NiepoB (Ha mpuMepe MOIyIIPHON
cpeast CoDeSys);
pa3pabaThiBaTh MPOTPAMMBI JIJISI
IIporpaMMHpPyEMBIX JIOTUICCKHUX
KOHTPOJIJIEPOB C IPUMEHEHUEM
Pa3IMYHBIX TOAXOJ0B K
MPOTPAaMMHUPOBAHHUIO C HCIIOIIH30-
BaHHEM CTAHAAPTHBIX SI3bIKOB
IJIK;

IIPOBOJUTH UMUTAITMOHHOEC MOJIC-
JMPOBaHUE CPeIbl U OOBEKTOB
yrpasnenus [TJIK




Pas3In4HBIX TOIXOI0B K
IIPOTPaMMHUPOBAHHUIO C
WCTIOJIb30BaHHEM
CTaHJApPTHBIX S3BIKOB
ITJIK;

MPOBOJUTH UIMUTAIIMOH-
HO€ MOJICITMPOBaHNE
cpenbl 1 00BEKTOB
yopasnenus [IJIK

Buaaners HaBbIKaMM:
pa3paboTKu u
TECTUPOBAHUS
IIPOTrpaMM JIOTUYECKHUX
KOHTPOJUICPOB Ha

CTaHJAPTHBIX A3bIKAX
TJIK

Pa3IUIHBIX MOJIXOJIOB K
MPOTPAaMMHUPOBAHHIO C
HCTIOJIb30BaHUEM
CTaHJAPTHBIX SI3BIKOB
IJIK;

Baagers HaBBIKAMMU:

pa3paboTku u
TECTUPOBAHUS
IIPOTrpaMM JIOTHYECKUX
KOHTPOJIJIEPOB HA
CTaHIlapTHI)IX A3BIKAX
IJIK

o6wexToB ynpasnenus [1JIK

Baagers HaBBIKAMM:

pa3paboTKu U
TECTHPOBAHUS IIPOTPAMM
JIOTUYECKUX KOHTPOJUIEPOB
Ha CTAaHAAPTHBIX S3BIKaX
IJIK

BaaaeTh HaBbIKAMM:
pa3paboTKu u
TECTUPOBAHUS IIPOTPAMM
JIOTUYECKHUX KOHTPOJJIEPOB Ha
cranaapTHbIX sa3bikax [TJIK

IIpodeccnonanbHbIe KOMIIETCHIIUH

IK-7

NunuBuayansHoe
3a/1aHueE.
3auer.

1-6

3HaTh:

METOABI IIPOTPAMMHUPO-
BaHUS JIOTHYECKUX
KOHTPOJIJIEPOB;
METO/Ibl TECTUPOBAHUA
nporpamm ITJIK.
Ymern:
pa3pabaTrIBaTh
MPOTPaMMBI JJIs
MPOTPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJLIE-
POB C IPUMEHEHUEM
Pa3INYHBIX TOAXOJIOB;
MPOBOJIUTH TECTUPOBA-
Hue nporpamm TTJIK.

BaageTh HaBLIKAMMU:

3HaTh:

METOBI IPOrPaMMHUPO-
BaHUS JIOTHYECKUX
KOHTPOJIJIEPOB;
METO/Ibl TECTUPOBAHUA
nporpamm ITJIK.
Ymern:
pa3pabaTrIBaTh
MPOTPaMMBI JJIs
MPOTPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJLJIE-
POB C IPUMEHEHUEM
Pa3INYHBIX TOAXOJIOB;
MPOBOJIUTH TECTUPOBA-
Hue nporpamm TTJIK.

BaageTs HaBLIKAMU:

3HaTh:

METOBI IPOrPaMMHUPOBa-
HUSI JIOTHYECKUX KOHTPOJI-
JEepoB;

METOBI TECTUPOBAHUS
nporpamm 1K,

YMmers:

pa3padaThiBaTh MPOrPaAMMEI
JUTSE IPOTPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJUIEPOB
C IPUMEHEHUEM PA3TTHYHBIX
MOJTXOJIOB;

MPOBOAMTH TECTHPOBAHHE
nporpamum ITJIK.

3HaTh:

METO/IbI TPOrPAMMHUPOBAHUSI
JIOTUYECKUX KOHTPOJIEPOB;
METO/IbI TECTUPOBAHUS IIPOrPAMM
IJIK.

YMmeTh:

pa3pabaThiBaTh IPOrpaMMBbl IS
MIPOrPaMMHUPYEMBIX JIOTHYECKUX
KOHTPOJIJICPOB C MPUMEHEHUEM
Pa3INYHBIX TIOIXOJIOB;
MTPOBOJIUTH TECTUPOBAHUE
nporpamm 1IK.
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pa3paboTKu u
TECTHPOBAHHUSI
MPOrpaMM JIOTHUECKUX
KOHTPOJIJICPOB Ha
CTaHJAPTHBIX SI3BIKAX
ITJIK

pa3paboTKH U
TECTHPOBAHHUSI
MPOrpaMM JIOTHUECKUX
KOHTPOJIJICPOB Ha
CTaHJAPTHBIX SI3bIKAX
ITJIK

BaageTh HaBbIKAMM:

pa3paboTKu u
TECTUPOBaHUS MPOTPaMM
JIOTUYECKUX KOHTPOJIJIEPOB
Ha CTaHJApTHBIX S3bIKAX
IJIK

BaaaeTh HaBbIKAMM:
pa3paboTKu u
TECTUPOBAHUS IIPOTPAMM
JIOTUYECKUX KOHTPOJJIEPOB Ha
cranaapTHbIX sa3bikax [TJIK
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3. MeToauyeckue pekoMeHAalMH MPeNnoJaBaTeio 1o npoueaype oueHUBAHUS 3HAHMI,
YMeHHUI, HABBIKOB H (MJIH) ONBITA 1eATEJIbHOCTH, XapPAKTEPHU3YIOIIHUX ITANbI

¢dopmMupoBaHusi KOMIETEHIIHI

Lenpro mpoiienypbl OLICHUBAHUS SIBIISIETCS ONPEIEICHUE CTEIIEHH OBJIAJICHUS CTYACHTOM
OKMJIaeMBIMU pe3yibTaTaMu OOy4YeHHs (3HAHMSIMHU, YMCHHSIMH, HaBBIKAMH W (WJIM) OIBITOM
JIeATEIIbHOCTH ).

[Iponienypa orleHUBaHMs CTENEHW OBJIAJICHUS CTYACHTOM OXKHMJIAeMBIMU pPE3yJbTaTaMU
OoOydYeHHUs OCYIIECTBIISETCS C TIOMOIIBID METOJUYECKHX MATEpHUajoB, IPEICTABICHHBIX B
pasnene «TUTOBbIE KOHTPOJIBHBIC 3aJaHUsl WJIM WHBIE MaTephajbl, HEOOXOAUMBIC HJI OICHKH
3HaHUM, YMEHWH, HABBHIKOB M (WJIM) ONBITA JESITEIBHOCTH, XapaKTEPU3YIOIIUX ATaIlbl
(hopMHUPOBAHKS KOMITETESHITA)

3.1 Kputepuu OoleHMBAHUS CTENEHH OBJIA/ICHUS] 3HAHUSMH, YMEHHUSIMH, HABBIKAMH H
(WJIH) ONIBITOM AESITeJIbHOCTH, ONpeaesiiolye YPOBHU ¢POPMHUPOBAHHOCTH KOMIIETEHIM A

[Toporosslii ypoBeHb (001111E XapaKTEPUCTUKH):

BJIa/ICHHE OCHOBHBIM 00EMOM 3HAHUU IO MPOrpPaMMe TUCHHUTIINHBL

3HAHHE OCHOBHOW TEPMHMHOJOTMHM JaHHOW 0O0JacTh 3HAHUM, CTUIMCTUYECKU
IpaMOTHOE, JIOTMYECKM IPaBUIBHOE W3JI0KEHHE OTBETa Ha BOIPOCHI 0Oe3
CYLIECTBEHHBIX OMIHOOK;

BJIAJICHUE HWHCTPYMEHTAPUEM JHUCLUIUIMHBI, YMEHUE €ro HCIOIb30BaTh B
pELIEHNN CTaHIapPTHBIX (TUIIOBBIX) 3a/1a4;

CIOCOOHOCTH CaMOCTOSTEIHHO MPUMEHSTh TUIIOBBIE PEIICHUS B paMKax paboueit
MIPOrpaMMbl IUCLUILINHBI;

YCBOEHHE OCHOBHOW JIUTEpPATyphbl, PEKOMEHIOBAaHHON pabouell mporpaMMon
JTUCLUILINHBL,

3HaHHe 0a30BbIX TEOpWii, KOHLEMNUMNA U HaNpaBICHUH 1O U3ydaeMoOu
JUCLIUIUINHE;

camMocTosiTeNlbHas paboTa Ha NPAKTHUECKUX U JIAOOPATOPHBIX 3aHSTHSIX,
MEPUOJNYECKOE Y4acTUE B TPYMIMOBBIX OOCYKIEHHSX, OCTATOYHBI YpOBEHBb
KYJIbTYpPbl UCTIOJTHEHUS 3aJaHUM.

[TpoaBUHYTHIN ypoBeHb (00IIME XapaKTEPUCTHKH):

JOCTaTOYHO TOJIHbIE M CHUCTEMAaTH3UPOBaHHbIE 3HaHUA B 0O0BEME MPOrpaMMbI
JTUCIUILINHBL,

UCTOJb30BAHUE  OCHOBHOM  TEpPMUHOJOIMM  JJaHHOM  00JacTd  3HaHUi,
CTWJINCTUYECKH TI'PaMOTHOE, JIOTMYECKH IPABWJIBHOE W3JIOKEHUE OTBETa Ha
BOIIPOCHI, YMEHHUE JI€JIaTh BbIBOIBI;

BIIQJICHUE HWHCTPYMEHTApUEM JAMCLMIUIMHBI, YMEHHE €ro MCIOjIb30BaTh B
peleHnH yueOHbIX U MPo(hecCHOHANBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEIHHO peliaTh CIOXHBIE 3a7aun (MpoOjaeMbl) B pamMKax
paboyeii mporpaMMbl IUCHUTIIINHBL

YCBOEHHUE OCHOBHOW M JOIOJIHUTENBHOM JIMTEPATyphl, PEKOMEHIOBaHHOMN
pabodeii mporpaMMoi AUCIUTIITNHBL;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPHUAX, KOHUEHIMAX U HAMPABJICHUAX I10
M3y4aeMol IUCUHUIUIMHE U JaBaTh UM CPAaBHUTENIbHYIO OLIEHKY;

caMmocTosiTeNbHast padoTa Ha MPAaKTUYECKUX M JTaOOPATOPHBIX 3aHATUAX, YIaCTHE
B IPYIIOBBIX OOCYX/IEHUSX, BBICOKHI YPOBEHB KYJIbTYpbI HCIIOTHEHUS 3aJaHUH.

Bricokuii ypoBeHb (0011I1e XapaKTePUCTHKH ):

CUCTCMATU3UPOBAHHELIC, I‘J'IY6OKI/IC W TMOJIHBIC 3HaHWA 1O BCEM pa3aciiaM
JUCIHHUITIIINHBI,



® TOYHOE WCIOJH30BAHNUE TEPMUHOJIOTHU JAHHON 00JIACTH 3HAHWHA, CTHINCTHYECKU
IpaMOTHOE, JIOTUYECKH IPAaBHIBHOE H3JI0KEHHWE OTBETa Ha BONIPOCHI, YMEHHE
nenaTh 00OCHOBAHHBIE BHIBOIBI,

e 0Oe3ynpeyHOe BIAQJACHUWE MHCTPYMEHTapuUeM JUCIHHUIUIMHBI, YMEHHE €ro
WCIIOJIB30BAThH B IOCTAHOBKE U PEHICHUU HAYYHBIX U MPOQPECCHOHATBHBIX 33/1a4;

® CIIOCOOHOCTh CaMOCTOSITENIBHO W TBOPYECKH peliaTh CIOXHBIC —3allaud
(mpobiiembl) B pamMKax pabodeit mporpaMMbl JUCITUTIIINHBI,

® IIOJIHOE M IJIYOOKO€ YCBOEGHHE OCHOBHOM U JIONOJIHUTEIBHON JIMTEPaTypBhl,
PEKOMEH0BaHHOK pabodeld mporpaMMOi TUCIIHMILIHHEI,

® yMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHICMIHUAX U HAIPABICHHUIX
0 U3y4aeMOM AMCIUILUINHE U JaBaTh UM KPUTHUECKYIO OICHKY;

® AKTUBHAs CaMOCTOSATENbHAs paboTa HAa MPAKTUYECKUX M JTa0OPATOPHBIX 3aHATHSIX,
TBOPYECKOE y4acCTHE B I'PYMIIOBBIX OOCYKICHHUSAX, BHICOKHUI YPOBEHb KYJIbTYpPbI
WCTIOJTHCHUS 3a1aHUH.

3.2 Onucanue npoucaypsbl BbICTABJICHUS OLICHKHU

B 3aBucumocTH OT ypoBHS CPOPMHUPOBAHHOCTH Ka)KIOH KOMIIETECHLIMU IO OKOHYAaHUH
OCBOEHUSl JIUCUUIUIMHBI CTYJEHTY BBICTABIsETCS OLEHKa. [l AMCHMIIIMH, U3y4aeMbIX B
TE€YEHUE HECKOJIbKMX CEMECTPOB, OL[EHKa MOXKET BBICTAaBJIATHCS HE TOJBKO 10 OKOHYAHUM €€
OCBOEHUS, HO U B IPOMEXYTOUHBIX ceMecTpax. Bua oneHku («OTINYHO», «XOPOLIO»,
«yIlOBJIETBOPUTEIBHOY», «HEYAOBIECTBOPUTEIIBHO», «3a4T€HO», «HE3auTE€HO») OINpeaesseTcs
paboueii mporpaMMoi AUCIUTUINHBI B COOTBETCTBHH C YI€OHBIM IIAHOM.

OneHKka «OTJIMYHO» BBICTABISIETCA CTYIAEHTY, y KOTOpPOrO Kaxaas KOMIIETEHIMs
(TIOJTHOCTBIO WM YacTUYHO (popMupyemast JaHHOH TUCIMILIMHON) cOPMHpPOBaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABISIETCA CTYAEHTY, y KOTOPOrO KaxKjaasi KOMIIETEHIUS
(TTOJIHOCTBIO WJIM YAaCTUYHO (opMHpyeMasi JaHHOW JTUCHUIUIMHON) cOpMHpOBaHA HE HUXKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yIOBJIETBOPUTEIBHO»  BBICTABISAETCS CTYINEHTY, y KOTOpPOro KaKJas
KOMITETEHIHS (TIOHOCTBIO WM YaCTUYHO (hopMHUpYyeMasi TaHHOW TUMCUUIUIMHON) cOopMUpOBaHa
HE HI)KE, YEM Ha IIOPOTOBOM YPOBHE.

OneHka «HEeylI0BJIETBOPUTEIBHO» BBICTABIAETCA CTYIEHTY, ¥ KOTOPOro XOTs Obl OJlHA
KOMIETEHIH (ITOJHOCThIO WM YaCTUYHO (opMHpYyeMasi JaHHOW JUCHUIUIMHON) chopMUpOBaHa
HUXKE, YEM Ha ITIOPOTOBOM YPOBHE.

OneHka «3adeT» BBICTABISAETCS CTYAEHTY, Y KOTOPOro KaKJas KOMIIETEHIUS
(TOJHOCTBIO UM YaCTUYHO (hopMUpyeMas TaHHOW TUCLUILUIMHON) chopMUpOBaHa HE HUKE, YEM
Ha TIOPOTOBOM YpPOBHE.

OneHka «He3aYTeHO» BBICTABIISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl OJHa KOMITETEHIIUS
(TTOJIHOCTBIO WJIM YaCTUYHO (opMHUpyeMasi JAHHOM TUCHMIUIMHON) chOopMUpOBaHa HUXKE, YEM Ha
IIOPOTOBOM YPOBHE.

18



Ipuniio:xxkenne Ne2 k padoueil mporpaMmMe JUCUMILTHHBI
«IIporpaMmMupoBaHue JIOTHYeCKUX KOHTPOJLIEPOB»

MeTozmquKne YKa3aHuA AJd CTYACHTOB I10 OCBOCHUIO JUCHUIIJIMHBI

[Tporpammupyemsiii tjorudeckuii koHTposuiep (ITJIK) — 3to mporpaMMHO ynpaBisieMblit
JUCKPETHBIN aBTOMAT, UMEIOIIHNI HEKOTOPOE MHOXKECTBO BXO/I0B, MOJKIFOUEHHBIX TOCPEICTBOM
JaTYMKOB K OOBEKTY YIPABICHHS, © MHOXXECTBO BBIXOJIOB, IMOJKIIOYCHHBIX K UCTIOJHUTEILHBIM
ycrpoiictBam. IIJIK KOHTponHMpyeT COCTOSHHS BXOJOB U BbIpabaThIBaeT OIpe/aelicHHbIC
IIOCJIEZI0BATEIBHOCTH IPOIPAMMHO  3aJlaHHBIX JEWCTBUM, OTpPAXKAIOIIUXCS B H3MEHEHUU
BBIXO/JIOB.

[UIK npeanasHayen pans paboOThl B PEKUME pPEAJbHOIO BPEMEHH B YCIOBHAX
npomeinuieHHON cpenbl. [IJIK umeror mmpokoe pacnpoctpanenre. OHU  3a7€HCTBOBaHBI
HauMHAas ¢ OBITOBBIX MPUOOPOB M 3aKaHUMBAsS CIIOKHBIMU CHCTEMaMH (IIPOIIECCaMHK) yIIPaBIICHUS
MIPOMBIIIJICHHBIMU 00bekTamMu. JIro6oe yCTpOHCTBO, CIOCOOHOE aBTOMAaTHYECKH BBIMOJIHATH
HEKOTOpBIE OIlepaluy, HMEET B CBOEM COCTABE YIPABISAIOLIUNA KOHTPOJJIEP — MOJYJIb,
o0ecrnevnBaroIIUl JOTHUKY paboThl YCTPOICTBA.

3amaueit mpukiagHoro mnporpammupoBanus I[IJIK sBasercs peanuzanus ainropurma
YIOPABJICHUS] KOHKPETHBIM ycTpoHcTBOM. Ilpu »sTtom k ympasistonmum nporpammam  [UIK,
peaIN3yIOLUM JIOTHKY MPOLECCOB, MPENBABISIOTCS CTPOrMe TPeOOBAHUS KOPPEKTHOW padOThI,
MIOCKOJIbKY MPOTPaMMHAs OIIMOKAa MOXKET MPUBECTH K CEPbE3HBIM HETaTHBHBIM IOCIEICTBUSIM
(mpuyrHEHHE Bpena 3J0pPOBBI0 IEpCOHAa M3-32 HApYILIEHUS TEXHOJIOTMYECKOro Ipoliecca,
SKOHOMMYECKUH yliepO Mo MpUUMHE aBapUUHOTO MPOCTOS WM NIEpepacxoa ChIpbs U T. II.).

N3navaneno IUJIK  nmpenHasHaganmchs  Juisl  YIPAaBIEHHsS — IIOCIIEIOBATEIbHBIMHU
JIOTUYECKUMH TpoIlecCaMy, 4YTO U OOYCIOBUJIO CJIOBO <Jlormueckuit» B Ha3zBanuu [1JIK.
Cospemennsble [1JIK moMuMo npocThIX JOrMYeCKUX ONepaluii CHOCOOHBI BBIMOIHATH HUPPOBYIO
00pabOTKy CHTHAJIOB, YIpaBlIEHHWE MPUBOJAMH, PETyIUpPOBaHUE, (YHKIUH ONEPATOPCKOrO
yIpaBJIeHUs U T. 1.

Ouznyecku, tunuubbiil [1JIK mpeacraBnseTr coboi 010K, MMEIOMIMIA ONpeaeneHHbIN
HaboOp BBIXOJOB U BXOJOB, Ul MOJKIIOYEHMS JAaTYMKOB U HCHOJHUTENIBHBIX MEXaHU3MOB.
Jloruka yrnpasjieHHs] ONUCBIBAETCS IPOrPAMMHO Ha OCHOBE MUKPOKOMITBIOTEPHOTO s/Ipa.

Azpikun nporpammupoBanus [1JIK onpenenstorcess MexayHapoaHbIM ctanaapToM MOK
61131-3. OroT craHAapT BKJIIOYAET B ceOs OMMCAaHUE NATH s3bIKOB nporpammuposanus [1JIK:
SFC, IL, ST, LD u FBD.

A3k IL (Instruction List) JOCTOBHO — CIHUCOK MHCTPYKUUNA. DTO TUIMHYHBIN acceMOep
C AKKyMYJISITOPOM U MEPEXOIaMHU MO METKAM.

SI3eik ST (Structured Text) — s3bIK  BBICOKOTO  YPOBHS, CHHTAKCHYECKH
MPEACTABIISIIONINN COO0M HECKOIBKO aanTHPOBAHHBIN sI3bIK [lackaiib.

S3pik peneitabix quarpamm LD (Ladder Diagram) wiu peneitno-koHTakTHbIX cxeM (PKC)
— rpaduyecKuil A3bIK, pean3yIOIUN CTPYKTYPhI ANEKTPUUECKUX LIETIEH.

FBD (Function Block Diagram) — rpadudeckuii sS3bIk IporpaMMUpPOBaHUSI, THAarpPaMMBbI
B paMKaX KOTOPOr0 OY€Hb HAIOMHHAIOT MPUHLUIIHNAIBHYIOCXEMY 3JIEKTPOHHOTO YCTPOMCTBa Ha
MHUKpPOCXEMaXx.

SFC (Sequential Function Chart) — mocnenoBarenbHbie (YHKIHOHATBHBIC CXEMBI.
Huarpammbl SFC gBISIOTCS BBICOKOYPOBHEBBIM TpaduueckuM HHCTpyMeHTOM. ['paduueckas
muarpamma SFC COCTOMT W3 MmaroB W TEPeXOof0B MeXay HUMH. Paspemienue mnepexopaa
onpexensercss ycioBueM. C miarom cBs3aHbl ONpPENENEHHbIE AeicTBUs. OnucaHus AeHCTBUM
BEITONTHSAIOTCSL Ha oOoM si3eike MOK. Cam SFC He comep HUT KaKuX-THOO YIIPaBIISIONINX
koMang ITJIK. [leficTBusi MoryT OBITh OmHMCaHbl U B BuAe BiokeHHOW SFC-cxembl. MOXHO
CO3J1aTh HECKOJBKO YPOBHEH MOJOOHBIX BIOXKEHHUH, HO B KOHEYHOM CUeTe JECHCTBHS HIKHETO
YpOBHS Bce paBHO HeoOxoammo Oyaer omucath Ha IL, ST, LD wimm FBD. llensto npumeneHus
SFC sBnsercst pa3zaeneHue 3a7aydl Ha MPOCTHIE 3Talbl ¢ (OPMAIBLHO OINpPENeTICHHON JIOTUKOM
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pabotel cuctembl. SFC maeT BO3MOXHOCTH OBICTPOTO MOCTPOCHHS MPOTOTHIA CHCTEMBI 0€3
IIPOrPaMMUPOBAHUS U IIPUBSI3KH K KOHKPETHBIM aIlllapaTHbIM CPEJICTBaM.

VYKa3zaHHbIE A3bIKH NPEACTABIIAIOT cOOOM MPOCTOMN, HO JOCTATOUYHO MOIIHBIA HHCTPYMEHT
s peanuzanuu 3agad [IJIK. [Ipu nmporpaMMupoBaHUM OAHOHM M3 CaMBIX YIOOHBIX W yJauHBIX
KOMOWHAIMi s3bIKOB siBsieTcst codetanue SFC-ST-LD, mpu KOTOpoOM YIpaBisIOIIUA KapKac
mporpaMMmbl  ctpoutcsi B Buae cxem SFC, ycnmoBus mepexomoB mo maram SFC-cxembl
onuckiBaroTcs Ha si3bike ST, a camu SFC-marn HanonHstores LD-nuarpammamu.

B cospemennsix IIJIK Hapsay ¢ OUCKPETHBIMU IIUPOKO HCIOJIB3YIOTCS aHAJOTOBBIE
BX0oJbl U BbIXOJbl. B chepe npumenenus IIJIK nuckperHbiMM Ha3blBalOT OMHApHbBIE BXOJbI U
BBIXO/bI, T. €. BXOZbI U BBIXO/bl, 3HAYEHUSI CUTHAJIOB Ha KOTOPBIX CIIOCOOHBI IPUHUMATh TOJIBKO
JIBA COCTOSIHUS — JIOTUYECKOI0 HYJIA U JIOTHYECKON €INHULLBI.

Jarynkamu, GOpMHUPYIOIIUMH BXOTHON AUCKPETHBINA CUTHAI, SIBJISAIOTCS KHOIIKH PYYHOTO
YIPaBIEHUS, KOHLEBbIE JATYUKW, JATYNKU JABW)KCHHSA, JaTYMKU YpPOBHS, KOHTAKTHBIC
tepMoMeTpbl U T. 1. Cdepa mpumeHeHUs OWHAPHBIX BBIXOJOB TAaKXKe JOBOJILHO OYEBUIHA:
JIEKTPOMAarHUTHBIE peJ€, CHJIOBBIE IIyCKAaTelId, AJIEKTPOMAarHWTHBIE KIAallaHbl, CBETOBbBIE
CUTHAJIM3aTOpPHI U T. [I.

AHaJIOrOBBIM (HENIPEpBIBHBIN) CUTHAI OTpa)kaeT YpPOBEHb HAIPSDKEHUS WIHM TOKa,
COOTBETCTBYIOIIUN HEKOTOPOW (U3NYCCKOW BEIUYMHE B KAXKIBIH MOMEHT BPEMCHH. OJTOT
YPOBEHb MOKET OTHOCUTBCS K JIF00OH (hr3HUYEeCcKON BeIMUMHE — TeMIIepaType, AaBICHHIO, BECY,
MOJIO)KEHUI0, CKOPOCTH, 4acToTe U T. 1. HecMoTps Ha Ha3BaHue, aHanorosbie curHaisl B [TJIK
00s13aTeNIbHO Mpeodpa3yroTcs B IU(POBYIO, T. €. 3aBEAOMO JTUCKPETHYIO (hopMy MpecTaBIeHus.
Ho B Texanueckux nokymenrax I1JIK BcTpeyaeTcss MMEHHO yKa3aHHE KOJINYECTBA JUCKPETHBIX U
AQHAJIOTOBBIX BXOJIOB U BBIXOJIOB.

B pamkax pucnumuinsbl «IIporpaMMupoBaHHe JIOTUYECKUX KOHTPOJUIEPOB» C IIEJIBIO
clleNaTh aKLEHT MMEHHO Ha IMOCTPOSHHUHM JIOTUKHU YIPABICHUS BCe 3a/1aui (00OBEKTHI yIpaBlIeHUs
U pabodme TPOIEeCcChl) MOAOOpaHbl TaKUM 00pa3oM, YTOOBI WX pealu3alus MOrja ObITh
ocymectsiaeHa Ha «auckpeTHelx» IUJIK, 1. e. IIJIK, uMeromux TONBKO JUCKPETHBIE BXOABI U
BBIXOJIBI.

BaxxHo OTMETHTB, YTO 3a/1a4M B paMKaX WHIAUBUAYAJIbHBIX 3a/1aHUi SBISIOTCS y4€OHBIMU
U HE OTpa)kaloT B IOJIHOM Mepe BCEro TOro, ¢ 4YeM pa3pabOTUMK CUCTEMBI YIPABICHHUS MOKET
BCTPETUTHCS Ha NpakTHKe. boijee Toro, Oblga cielaHa MOMBITKA BBIACIUTh HCKIIOYUTENIBHO
o0nacth komrereHiuu nporpammucra [1JIK. PaccmorpeHHble 3a7aun HE KacaloTCs BOIPOCOB
IPaMOTHOTO MPOEKTUPOBAaHUS 0€30MACHBIX CUCTEMbl ABTOMAaTHYECKOT0 yIpaBieHUs (Ha OCHOBE
[JIK), uto sBNsieTCS OTBETCTBEHHOU CPepoil AeSITETbHOCTH MOATOTOBIEHHBIX CIIEUATNCTOB —
KBAJIM(HUIIMPOBAHHBIX HHKEHEPOB-IIPOSKTHPOBIIMKOB. Kakaas 3ajada MOMHMO CIIOBECHOTO
ONMMCaHUs CHAOK€HAa NPHUHLMINAIBHOW CXeMOM oOOBbeKTa YIpaBieHHs M HHTepdeiicom
ynpasisitoniero IIJIK. Takum o0paszom, 3amada sBiseTcs CTpPOro 3ajgadell ImporpaMMucTa,
BBITIOJTHSETCSI B UETKO OYEPUYEHHBIX paMKax TEXHHUYECKOI'O 3aJaHUS M COCTOUT B peau3aluu
ynpasisitoniet goruku [IJIK Ha s3sikax crapmapra MOK 61131-3. Ilpeamonmaraercsi, uTo
pazpaboTka ynpasisomei nporpammsl [IJIK MoxkeT ocyliecTBIsSTECS B peKUME IMYIISINN 0e3
MOJIKJIIOYEHUSI BHEIIHEro obopynoBaHus. I[Ipy 3TOM OIHO M3 OCHOBHBIX TpeOOBaHUA,
MpenbsABISEMBIX K IporpaMme, — 3TO MPOCTOTa €€ BOCHPUSTHUS M TOHMMAaHUS BCEMU
CHEIMAINCTaMH, 3aHATBIMU IIPU IOCTPOEHHMM CHCTEMBl  aBTOMAaTHYECKOI'O  YIPABIEHUS
Ha 6aze [IJIK.

[TonpoOHbIe cBelEeHUS O CTPOCHUHU MPOrPAMMHUPYEMBIX JIOTUYECKHX KOHTPOJUIEPOB U
croco0ax ux MPOrpaMMUPOBAHHUS MOTYT ObITh HalICHBI, HAIPUMEP, B HCTOYHUKAX [1, 2].

Cospemennblie [1JIK yHuBepcasbHOrO Ha3zHa4yeHMs], NOAJAEpKHUBaroImue crtanaapt MOK
61131-3, mporpaMMHUpPYIOTCS  Ha  TEPCOHAIBHBIX  KOMITBIOTEpPaX C  TIOMOIIBIO
CMELUATU3UPOBAHHBIX KOMIUIEKCOB, CPEeId KOTOPhIX OJHUM U3 HauboJiee MOMYIIpHBIM SBIISIETCS
CoDeSys, pa3paborannbiii kommanuei 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3T0 COBpeMEHHBI WHCTPYMEHT ISt
porpaMMupoBaHusi KOHTpoJuiepoB. CoDeSYS mpenocTaBiseT mporpaMMHUCTy YAOOHYIO Cpeny
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JUIS. IPOTPaMMUPOBAHUSI KOHTPOJUIEPOB Ha sa3bikax cranaapra MOK 61131-3. Mcnonb3yemblie
pPEeIaKTOphl M OTJIAJOYHBIE CpPEICTBA 0a3MPYIOTCS HA HIMPOKO HM3BECTHBIX M XOPOIIO CeOs
3apCKOMEH/IOBABIIMX  NPUHIMIAX, 3HAKOMBIX IO  JPYI'MM  MOMYJSIPHBIM  Cpelam
npodeccHoHaIbHOrO mporpaMMupoBanus (takue, kak Visual C++). Ipoussoaurtenu ITJIK
OOBIYHO TIOCTABIISIIOT ATOT KOMIUIEKC B KA4eCTBE OECIUIATHOTO MPHUIIOKECHHUS WA PA3MEIIAlOT €ro
Ha CBOUX CauTax.

[Ipenmnomnaraercsi, 4TO 3a/la4¥ WHAWBUIYAIBHBIX 3a/JaHUil OYAYT BBITIOJHITHCA B Cpelie
CoDeSys ne uumxe pycudummpoBanHord Bepcuu 2.3.9. Ilpum 3ToM HE0OXOIUMO AaKTHBHO
UCIIOJIb30BaTh BCTPOCHHBIC CPEICTBA BH3YAIM3allMd OOBEKTOB M IIPOILIECCOB YIPABICHHUS.
Wudopmanus mo pabore ¢ xommiekcom CoDeSys V.2.3 u BCTPOCHHBIMH CpEICTBaMH
BU3yaJIM3allii MOXKET OBITh Hai/IeHa 110 CChIIIKAM B CITUCKE JINTEPATYPHI.

YueOHO-MeTOANYECKOE O0ecTIedeHHe CAMOCTOATEILHON padoThl CTYIEeHTOB 10 IMCHUIIINHE

Jnst caMOCTOSITENbHOW PAabOThI OCOOCHHO PEKOMEHAYETCS HCIOJIb30BaTh YUEOHYIO
JTUTEPATYpYy.

Taxoke s mombopa y4deOHOW JUTEpaTypbl PEKOMEHIYETCS WCIOJIb30BATh IIHPOKHUIA
CIEKTP UHTEPHET-PECYPCOB:

1. DnexkTpoHHO-OMONIMOTEYHAsE cuCTeMa «YHUBEpCUTETCKas Oubimoreka online»
(www.biblioclub.ru ) - smekTponHass OubOaHOTEKa, obecreuMBaromias IOCTYI K Haubojee
BOCTpEOOBAHHBIM MaTe€pUaIaM-IIEPBOUCTOYHUKAM, Y4YEOHOM, HaydHOH M XYHOXKECTBEHHOU
JTUTEepaType BeAyIUX U3AATeNbCTB (*peructpalius B 3JeKTPOHHON OUOIMOTEKE — TOJIBKO B CETH
yHuBepcuteTa. [locne peructpanuu padoTa ¢ CHCTEMOW BO3MOXHA C JIFOOOH TOYKH JOCTyIa B
Internet.).

2. Unpopmanmonnas cucrema "ExnHoe OKHO mocTyma K 00pa3oBaTelbHBIM pecypcam'
(http://window.edu.ru/library).

Lensto co3manusi wuHGOpManuoHHOW cuctembl "EamHoe oOkHO — jocTtyma K
obpazoBarensHbiM pecypcam" (MC "Emunoe okuHo ") sBisiercsi obecriedeHre CBOOOTHOTO
JOCTyINa K MHTETPATBHOMY KaTajory oOpa3oBaTelbHBIX HHTEPHET-PECYpPCOB M K DJIEKTPOHHOM
Oubnmoreke y4eOHO-METOAWYECKMX MaTepuanoB [Uisi o0mero u mpodecCHOHATBHOTO
oOpazoBaHus.

Nupopmannonnas cucrema "EguHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy dexepanbHOro areHrcrtsa mo obpazoanmio B 2005-2008 rr. TomorHOM
pa3pabotuuk mpoekta - DenepaqbHOE TOCYJAapCTBEHHOE ABTOHOMHOE  yUpEXKJEHHUE
['ocynapCTBeHHBI HAyYHO-HCCIEIOBATENbCKHI WHCTUTYT HH()POPMAIMOHHBIX TEXHOJOTUH H
tenekommynukanuit (PIAY 'HUU UTT "Uudopmuka") www.informika.ru.

NC "Egmnoe okHO" 00BeAMHSET B e€IUHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO
3JIEKTPOHHBIE PECypchl CBOOOJHOTO JOCTyNa JUll BceX YpOoBHeW oOpaszoBanus B Poccum.
Pasnensl 3TOM cHCTEMBL:

- DOnexkTpoHHas OuOIMOTEKa — SBJISETCS KPYHNHEMIIMM B POCCHMCKOM CErMEHTE
WHTepHeTa XpaHWITUIIEM ITOJTHOTEKCTOBBIX BEPCHI yUEOHBIX, YIeOHO-METOMYECKIX M HAyIHBIX
MaTepHalioB C OTKPBITBIM JocTynoM. bubmmnoreka cogepxur 6Gonee 30 000 matepumanos,
WUCTOYHHKAMH KOTOPBIX SBIAIOTCS Oojiee TPEXCOT POCCHHUCKHX BY30B W JPYTUX
0o0pa3oBaTeNbHBIX M HAay4HBIX yupexaeHud. OCHOBY HamoJHEHHS OUOIMOTEKH COCTaBIISIOT
AJIEKTPOHHBIE BEPCHU  y4eOHO-METOJMYECKUX MAaTepHUaioB, TOJATOTOBICHHBIE B BY3aX,
MPOIIEIINE PEIICH3UPOBAHUE U PEKOMEHIOBaHHbIE K MCIOJIb30BAHUIO COBETAaMH (DaKyJIbTETOB,
y4eOHO-METOIMIECKUMH  KOMHCCHUSIMH U JIpYTUMH BY30BCKHMH CTPYKTypaMmH,
OCYILIECTBISIONIMMU KOHTPOJIb Y4€OHO-METOINYECKOH 1eATeIbHOCTH.

- UuterpanpHblii  Kkatajgor  o0pa3oBaTENIbHBIX  MHTEPHET-PECYPCOB  COJEPIKUT
MpPE/ICTABJICHHBIE B CTAaHJAPTU30BaHHON (opMe MeTaJaHHBIE BHEIIHUX PECYpPCOB, a TaKXKe
COJICPKUT OTMHUCAHUS TMOTHOTEKCTOBBIX MyOJMKAIIUN AJEKTPOHHOU OnOnumoreku. OOmmii o0bemM
karanora npesbimaer 56 000 meraonmucanmii (u3 HuX okoyno 25 000 - BHEmIHHWE pecypchl).
Pacmmmpennsiii mouck B "Katanore" ocyiiecTBisieTcss MO0 Ha3BaHUIO, aBTOPY, aHHOTAIWH,
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KJIIOYEBBIM CJIOBaM C BO3MOYKHOW (pUIbTpanued 1o TeMaTHKe, IpeaMeTy, THIy Marepuaa,
YPOBHIO 00pa30BaHuUs U ayIUTOPHH.

- U36pannoe. B pazgene mnpenacraBieHsl MOAOOPKM Haubosiee COJEpKATEIbHBIX U
MOJIE3HBIX, 10 MHEHHUIO DPEIaKIHH, WHTEPHET-PECypcoB JUIs 00mIero u npodhecCHOHAIBLHOTO
oOpa3oBaHusl.

- bubnmorexn By30B. Pazmen conmepXuT moAaOOpKHM CaHTOB BY30BCKMX OHOJHOTEK,
JIEKTPOHHBIX KAaTaJI0r0B OMOIMOTEK BY30B M NOJHOTEKCTOBBIX 3JIEKTPOHHBIX OMOJINOTEK BY30B.

Jlisi caMOCTOATENBHOTO MOJN00pa JuTepaTypsl B Oubmuoreke Spl'Y pekomenmyercs
UCIIO0JIb30BATh!

1. Jluunenii  xabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) nmaer Bo3MOXHOCTH
[oJTy4eHus on-line JoCTyna K CUCKY BbIJAaHHON B aBTOMAaTH3UPOBAHHOM PEXHUME JIMTEPATypHl,
MIPOCMOTPA ¥ KOMTMPOBAHUS AIEKTPOHHBIX BEPCHIA U3JaHUN COTPYIHUKOB YHUBEpcUTeTa (yueb. u
METO/. TIOCOOUSI, TEKCTHI JEKIHMHA | T.1.) st paboThl B «JInuHOM KaOnHETe» He0OXO0AMMO 3aliTH
Ha caiit Hayunoii 6ubmmorexku Spl'Y c mo0oii Touku, uMeromiei goctyn B Internet, B mMyHKT
MEHIO «DJEKTPOHHBIM KaTanor»; MpOWTH MPOLEAYpPY aBTOPU3ALMHU, BHIOpAB BKIAJKY
«ABTOpHU3AIHY, U 3aMIOTHUTH IPECTABICHHBIEC IO HH(OPMAIIHH.

2. DneKTpoHHas OoubaroTeka y4eOHBIX MaTepHuaoB SApl'y

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coaepxxut 6omnee 2500 mosHbIX
TEKCTOB Yy4eOHBIX UM y4eOHO-METOJUYECKHX MaTepHajioB IO OCHOBHBIM M3y4aeMbIM
IMCUUIUIMHAM, W3JaHHBIX B YyHHBepcuteTe. JloCTym B CeTH YHHBEpPCHTETa, JHOO TIO
JIOTUHY/TIapOJIIO.

3. DneKkTpoHHas KapToTeKa «KHHr000eceueHHOCTEY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOHbIi (oHT
HayyHoil Oumbmmorexku Spl'Y, mpenocraBisier ONEpaTUBHYIO HWHPOPMALHUIO O COCTOSHUH
KHUT000€CIIeYeHHOCTH TUCLIMITIIMH OCHOBHOM U JIONOJHUTENBHOM JIUTEpaTypoOH, a TakxkKe IHKIIa
JUCLUIUIMH U ClIeNUaNbHOCTEN. DeKkTpoHHas kapToTeka «KHUroo0ecne4eHHOCThY AOCTYIHA B
CeTH yHUBEpcuTeTa u uepe3 JInunplii kKaOuHeT.
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