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1. Ileain ocBOEHMSI AMCIATIIIMHBI

Jucuuminza «[IporpamMmmupoBaHue JIOTUYECKHX KOHTPOJJIEPOB» 0OECHeunBacT
npuobOperenue 3HaHuid U ymeHuid B coorBercTBuu ¢ ®I'OC BIIO, conelicTByeT pacuimpeHuio
HAYYHOTO KpYyro3opa CTyAeHTa, (POPMHPOBAHUIO TPEACTABICHUS O COBPEMEHHOM COCTOSIHUHU
TeopeTuyecko HMHGOPMATUKU U TNPUOOPETEHUIO CIEUUANbHBIX 3HAHUW U3 o01acTu
MOJICIIUPOBAHMS, TOCTPOCHHS U aHAJIM3a CIO0KHBIX HH(POPMALMOHHBIX YIPABISIOMIUX CUCTEM.

Lenpro mM3ydeHUs: NUCLUMILIMHBI SABIISIETCS: O3HAKOMIJIEHHE CO CTAaHAAPTHBIMU S3bIKAMH
IporpaMMupoBanus Joruyeckux KoHTposuiepoB (IUVIK), TpaauumoHHbIMM MOAXOJaMU K
nporpammupoBanuo (ITJIK), mpuoOpereHne HaBBIKOB IOCTPOCHMSI HAIECKHBIX MPOrpaMm
JIOTUYECKUX KOHTPOJIEPOB.

2. Mecro nucuumiuibl B cTpykrype OIl 6akanaBpuara

Hucuunnuna  «[IporpammupoBaHue  JIOTMUECKMX  KOHTPOJUIEPOB»  OTHOCUTCS K
BapHaTUBHOMN YacTu (aucuuiuiHa mo Beioopy) OIl O6akanaBpuara.

Hucuunnuna «IIporpaMMupoBaHr€e JOTMYECKUX KOHTPOJUJIEPOB» BXOAHMT B LUKI bl
MaTeMaTUYECKUX U €CTECTBEHHO-HAYYHBIX JUCLUUIUIMH (BapuaTHUBHAS YacTh, JUCIHILIUHBI 110
BBIOOpY), uuTaercs B 5 cemectpe. OHa MMEET Pa3HOCTOPOHHHME CBSI3M CO MHOTHUMHU JIPYTUMU
MaTeMaTUYeCKUMU U CHeHUalbHbIMM AucUUIUIMHamMu. [lpu  wu3yueHun JUCLUTUINHBI
«IIporpaMMupOBaHKE JOTUYECKUX KOHTPOJUIEPOB)» UCIOIB3YIOTCS 3HAHUSA OCHOB CTPYKTYPHOTO
U 00BEKTHO-OPUEHTPOBAHHOTO MPOrPaMMUPOBAHUs, TEOPUHU AITOPUTMOB (MaIIMHbI ThIOpHHTa,
poOJIEMBI Pa3pEIIUMOCTH, MPOOJIEMBI CIIOKHOCTH aJITOPUTMOB) M TEOPUU KOHEUYHBIX aBTOMATOB,
(dbopManbHBIX SI3BIKOB U TPaMMAaTHK.

[Ipy ocBOCHMM MHCHIUILIMHBI HEOOXOAMMBI TaKWE JHMYHOCTHBIE XapaKTCPUCTHKH, Kak:
o0m1ast 00pa30BaHHOCTh, OPraHU30BAaHHOCTH U TPY10JIF00KE, CAMOCTOSTEIbHOCTh, HACTOHYMBOCTh
B JIOCTHKCHHH 1IEJIH.

3. [Inanupyemble pe3yJbTaTbl OOy4YeHHMs 10 JAUCHHUILVIMHE, COOTHECEHHbIE C
IJIaHMpYyeMbIMH pe3yiabTaTamu ocBoeHust OIl 6axkanaBpuara

IIponiecc u3ydyeHus AUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneteHmit B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyroumux 3HAHUH,
YMEHUH, HaBBIKOB U (MJIM) OIBITA 1E€ATEIHOCTH:

®opmupyemas HNugukarop Ilepeyenn
KOMIIeTeHLUsI AOCTHKEHUS IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s
(ko u KOMIIeTEeHIIUH
(¢opmyauposka) (xkox n
(popmymposka)
IpodeccnonanbHbIe KOMIIETEHIIUH
IIK — 3.1 3naer 3HaTh:
OCHOBBI pa3paboTKu —  METOJbl pOrpaMMHUpPOBaHUs
AITOPUTMHUYECKUX U norudeckux koHTposepos (I1JIK);
I1K-3 CnocobeH k| MpOrpaMMHBIX — METOAbl  TECTUPOBAHMS  MPOrpaMm
pa3paboTke u peIIeHHi ITJIK.
IIPOEKTUPOBAHUIO CHUCTEMHOI'0 U
MIPOTPAMMHOI0 MPUKIATHOTO Ymers:
obecrieuenus, K [IPOrPaMMHOTO — pazpabaTeiBaTh  MpOrpaMMbl  JJIs
WCIIOJTH30BaHUIO obecrieueHus; HIpOrpaMMHUpyEMBbIX JIOTHYECKUX
COBPEMEHHBIX CTPYKTYDY U BUIBL KOHTPOJIJIEPOB c MIPUMEHEHHEM
TEXHOJIOTHI CUCTEMHOTO U PasIM4HBIX IIOAXONOB,;
IPOTPAaMMHUPOBAHUS | IPUKIIATHOTO — TpOBOIUTE TECTUPOBAHUC MNPOrpaMm
MIPOTPaMMHOI0 TLIK.
obecreucHus;
OCHOBHEIE Bnaners HaBbIKaAMM:
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OPUHIUIIBI paspaboTKH W TECTHPOBAHHS MPOTrpPaMMm
MOJYJIbHOTO, JIOTMYECKMX KOHTPOJUIEPOB HAa CTaHOApTHBIX
00BEKTHO - s3pikax ITJIK

OPUEHTHUPOBAHHOTO

M COOBITMHHOTO

MPOrpaMMHUPOBAHUS

4. O0beM, CTPYKTYpA U CO/iepPKaHMe U CHUTITHHbI
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABJISICT 2 3a4. €., 72 akaj. Jac.

n/n

Tembl (pa3aeJibl)
AUCHUILIHHBI,
HX COJlepKaHue

CemecTtp

@DopMbI TEKYLIETO
Bujbl yueOHbIX 3aHATHI, KOHTPOJIA
BKJII0OYasi CAMOCTOSATEIbHYIO ycneBaeMoCTH
paboTy CTy1€eHTOB,
H UX TPYA0EMKOCTh ®opma
(B aka/ieMH4eCKHX Yacax) NPOMEKYTOYHOM
arTecTaunu
(mo cemecTpam)

KonTakTHas padora

aATTECTAllMOHHBIC

CTTEITAH A
CaMOCTOSATCIIbHAsA

[PaKTHYCCKHE
mabopatopHbie
KOHCYJIbTaIlH!
pabota

Iexnuu

BBenenue B
nporpammuposanue IJIK.
VYerpoiictso IJIK.
JuckpeTHble 3a1auu. 3a1aun
JIOTHYECKOTO yTIPaBIICHUS.
HenpepsiBHble 3amaun. 3agadu
MOJIAEPKAHUS YCTOHYNBOCTH
HMHXEHEPHOU Teopuu
yIpaBJeHHUSI.
Oyukunonuposanue [1JIK no
pabodemy 1ukiry. OCOOCHHOCTB
nporpamm [IJIK. S3b1ku
cragaapta MOK 61131-3: IL,
ST, FBD, LD, SFC. Cpeactso
paspabotku nporpamm I1JIK.
Busyanuzauus u
HMUTALMOHHOE
MOJICITIMPOBAHHE CPEIBI U
00BEKTOB YIIPABICHHS.

NunuBunyansHoe
2 2 2 |3amaHue.
3auer.

IIpeaBaputenbHble cBeeHUS
o0 s3bIKkax crangapra MOK
61131-3. Tune!l JaHHBIX.
WHCTpyMEHTSHI U cpefbl
nporpammupoBanus [TJIK.

NunuBunyansHOE
4 4 2 |3amaHue.
3auer.

DYHKUHOHAJIBbHbIE 0JI0KH.
Cuerunku. JleTeKTopbl
nmnynbcoB. R TRIG gerexrop
nepenHero gponta. F TRIG
JETEKTOp MepeaHero GppoHra.
Tpurrepsl. SR nepexmodarens
C IOMHHAHTOH BKIIOYeHH. RS
MIEPEKITI0YATENh C JOMUHAHTON

NunuBunyansHoe
2 2 1 4 |3amaHue.
3auer.




BoikItoueHus. Taitmepsl. TON
TaliMep C 3a1ePKKOI
BKitoueHus. TP renepatop
nmnynsca. TOF Taiimep ¢
3aJIepKKON BBIKJIIOUEHUSI.
A3biku cranpapra MOK
61131-3.

S3pik IL (Instruction List —
CIIMICOK MHCTPYKITHI).

A3k ST —
CTPYKTyPUPOBAHHBIN TEKCT. NuanBunyansHoe
4. |3k quarpamMm 5 4 4 1 8 |3amanme.
(YHKIIMOHANBHBIX OJIOKOB 3ayer.

FBD.

SI3BIK peneiiHO-KOHTaKTHBIX
cxem LD.

SI3bIK OCIIEI0BATENBHBIX
¢yHnkimonanpHbix cxem SFC.

IMoaxoaw! K NunuBunyansHoe
5. |mporpammuposanuio ILIK. 5 3 3 1 8 |3amanue.
3ayer.
Busyanuszanus u
AMHUTAIHOHHOE VIHAMBHAYAIbHOE
MO/IeJIMPOBAHUE CPEIbI U
6. 00beKTOB yNpaBJeHus. 5 3 3 ! 7,7 |sananne.
Busyanusanus B cpese 3auer.
CoDeSys.
Bcero 3a 5 cemectp 18 | 18 4 31,7 |3auer
Bcero 18 | 18 4 31,7

5. O0pa3oBarejibHBIC  TEXHOJIOTMH,  HCIOJb3yeMble MNPH  OCYLIECTBJICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

AxaneMuyecKkasi JJeKUHs (WIM JIEKLKs OOIIEro Kypca) — HOCIe0BaTeIbHOE N3TI0KEHNE
MaTepHala, OCyIECTBIIIEMOE IIPEUMYIIECTBEHHO B BUJI€ MOHOJIOTa ITpenoaasatels. TpeboBaHus
K aKaJeMMUYECKON JIEKIIMH: COBPEMEHHBIN Hay4HbIM YPOBEHb M HACBIICHHAS HH()OPMATUBHOCTb,
y6€I[I/ITCJ'[BHa$[ aprymcHTanus, 10CTYIIHAaA U IMOHATHAA p€ib, YETKAA CTPYKTYypa U JIOTHKA, HAJTUYNEC
SAPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

BBoanas Jeknus — JaeT MepBoe LEIOCTHOE MPEACTAaBICHUE O AUCLHUILUINHE (WK ee
paszene) U OpUEHTHpYET CTYJEHTa B CHCTEME H3y4eHMs JaHHOW TUCUMIUIMHBI. CTYHEHTHI
SHAKOMATCA C HA3HAYCHUCM W 3ajJjadyaMM Kypca, €ro poOJIbF0O U MCCTOM B CUCTEMC y‘~I€6HBIX
JUCLUMIUIMH U B CHUCTEME IOJATOTOBKHM creunuanucta. [laercs kpaTkuit 0030p Kypca, UCTOpHS
Pa3BUTHA HAYKU U IPAKTUKHU, JOCTUKCHUA B STOH C(bepe, HMCHA N3BCCTHBIX YYCHBIX, U3JIaratoTCsa
NIEPCIIEKTUBHBIE HAIIPaBJICHUs UccieqoBaHui. Ha 3Toi eIy BBICKA3bIBAIOTCS METOAUYECKHUE U
OpraHU3allMOHHBIE OCOOEHHOCTHM PAa0OTBI B paMKax Kypca, a TakXkKe JaeTcs aHalu3
peKOMeH1yeMoll yueOHO-MEeTOINYECKOM TUTepaTyphl.

CemuHap (ceMuHapckoe 3aHsATHe) — ¢dopMa 3aHATHS, HAa KOTOPOM TPOMCXOJUT
o0CyX/leHue CTYACHTaMH TOJl PYKOBOJCTBOM IIpENOjaBaTelisi 3apaHee MOATOTOBIEHHBIX
JIOKJIa/10B, pedepaToB, MpoekToB. CeMuHap BBINOIHSET CleAYoIMe QYHKIUN: CHCTEMATU3aLUs
U 0000IeHNe 3HaHUH MO M3YYEeHHOMY BOIPOCY, TeéMe, pas3jeiy (B TOM YHCle B HECKOJIBKUX
y4eOHBIX Kypcax); COBEPIICHCTBOBAHWE YMEHUU padOTaTh C JOMOTHUTEIBHBIMA HCTOYHUKAMH,
COIIOCTABJIATh M3JIOKEHHE OJHUX M TeX K€ BOMPOCOB B PA3IMUYHBIX MCTOYHUKAX MH(OpMaIum;
yMeHI/Iﬁ BBICKA3bIBATH CBOIO TOUKY 3pCHUA, 000CHOBBIBATh €€, nucaTthb peq)epaTBI, TE3UCHI U IIJIaHbI
JIOKJIA/IOB U COOOILIEHHH, KOHCIIEKTHPOBATh NpounTanHoe. [1nan cemuHapa o3ByunBaeTcs 3apaHee
U B HEM OOBIYHO YKa3bIBAIOTCSI OCHOBHBIE BOIPOCHI, OAJIEKAIINE PACCMOTPEHHIO U JIUTEPATYpa,
PCKOMCHAYCMAA BCEM U OTACIIbHBIM JOKJIaAYUKaM.

IIpakTHyeckoe 3aHsATHE — 3aHATHE, NOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPEIUICHUIO ITOJIYYCHHBIX Ha JICKLUU 3HAHUM 110 NIPEUI0KEHHOMY aJIrOPUTMY.
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6. Ilepeyenb UHGOPMANMOHHBIX TEXHOJIOTU, UCMOJb3yeMbIX NPH OCYUIECTBJIECHUHU
00pa3oBaTe/ILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYasg MNepevyeHb JHMLIEH3MOHHOTO
NMPOrpaMMHOro obecnedyeHusi W HWHPOPMANMOHHBIX CHPABOYHBIX cHcTeM (NpH
HEe00X0UMOCTH)

B mporuiecce ocymiecTBiaeHus: 00pa3oBaTeIbLHOTO MPOLIECcca UCTIOIb3YIOTCS:

— 175t GOPMHPOBAHUS TEKCTOB MATEPUAIIOB JIJISI IPOMEXKYTOUHOM M TEKYIIEH aTTeCTalluN —
nporpammel Microsoft Office, n3natennckas cucrema LaTex;

— nns moucka y4deOHo# mutepatypel OmbOmmoreku Spl'’Y  — ABTOMaTH3MpOBAHHAS
ouomoteynas napopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next");

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

7. IlepeyeHb OCHOBHOM U JIONOJHHUTEIbHOW Y4YeOHOWl JMTEpPaTypbl, PecypcoB
HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOIT ceTH «UHTepHeT», HEOOXOMUMBIX JIJIsl
OCBOEHMS TUCIUIIHHBI

a) OCHOBHAS:

1. Ky3pmun, E. B., ABTOMaTHBIe cueTunKoBbIe MalIiHbI : MoHOTpadus / E. B. Ky3pmuH,
B. A. Cokomnos; fpoca. roc. yH-T, SApocnasins, Apl'Y, 2012, 158c

2. Ky3pmun, E. B., ABTOMaTHbIE€ CUYETUMKOBBIE MAIIUHBI [DIEKTPOHHBIA pecypc|
monorpadus / E. B. Ky3emun, B. A. Cokoinos; Spoci. roc. yH-T, Spocnasis, SApl'Y, 2012, 158¢

3. Ky3pmumn, E. B., Bepucdukamus moaeneii nporpamm : yueb. nocodue ais By3os / E. B.
Ky3smun ; mox pea. B. A. Coxonoa, Spocnasns, Apl'Y, 2008, 174c

4. Ky3emun, E. B., Bepudukanus mozaeneit nporpamm [IneKTpoHHBIA pecypc] : yueo.
nocooue yist By30B / E. B. Ky3pmun ; mox pen. B. A. Cokonosa, SIpocnasis, Apl'Y, 2008, 174c

5. Tlapp D. [IporpamMmupyembie KOHTPOJUIEPHI: PYKOBOACTBO Ui HHXKEHepa. M.:

BMHOM. Jla6opatopus 3Hanui, 2007. 516 c.
6. Ilerpos U.B. IIporpamMmmupyembie KoHTpoIiepbl. CTaHIAPTHBIE SI3BIKU U IPUEMBI
npukiagHoro npoektuposanus. M.: COJIOH-IIpecc, 2004. 256 c.

0) JOTIOJIHUTEIbHAS:

1. Munaes N.I'., Camoitsienko B.B. IIporpamMmmupyemMsle 10rn4eckue KOHTPOJUIIEPHL:
MIPAKTUYECKOE PYKOBOJICTBO /ISl HaunHarolero nuxxenepa. Crasponois: AIPYC,
2009. 100 c.

2. PykxoBozacTo nombs3oBatens no nporpammuposanuio [IJIK B CoDeSys 2.3. TIK
ITposor, 2008.

3. Busyanuzamus CoDeSys. [lononHenne K pyKOBOJACTBY MOJIb30BATENS 110
nporpammuposanuio [IJIK B CoDeSys 2.3. IIK IIposor, 2008.

4. Cpena mporpammupoBanus CoDeSys 2.3.9. — http://www.owen.ru/

B) pecypchl ceti «MIHTepHeT»

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-OMONHoTeuHas cucteMa «tOpaiit»( https://urait.ru/ ).
6. DnexTpoHHO-OMOIMOTeuHas cuctema «Jlaub»( https://e.lanbook.com/).

8. MarepnajnbHO-TeXHUYECKAS 0a3a, Heo0XoanMas IS OCYILEeCTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

Aynuropun, 00OpyIOBaHHBIC [JIsi TMPOBENCHHUS IEKIHMHA, MPAKTUYECKUX 3aHIATHUH U
KOHCYJIbTAIMi, GOHT OMOIMOTEKH, KOMIIBIOTEpHAS TEXHUKA.

ABTOpP(BI) :


http://www.owen.ru/

npodeccop kadeapsl TeopeTudeckoit napopmaTuku, 1. ¢.-m. H.  Ky3emun E.B.



IMpuaoxenne Nel k padoyeil nporpamMMe I CIUAININHbBI
«IIporpaMMupoBaHKEe TOTUUECKUX KOHTPOJLIEPOBY

MoH/1 OLIEHOYHBIX CPEACTB
JJ1s1 IPOBe/IeHUs] TeKylIeil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
N0 AUCHUIIHHE

1. TunoBbIe KOHTPOJIbHbIE 32JAHUA WJIH MHbIE MATEPHAJIbI,
Heo0X0AuMBbIe VISl OLleHKH 3HAHNH, YMeHUi, HABLIKOB H (MJIH) ONBITA
NeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH I

1.1 KoHTpoJIbHBIE 32/1aHUS M HHbIE MATePUAJIbI,
HCIoJIb3yeMble B Ipouecce TeKyuieil arrecTanuu

BapuaHT HHAMBHAYAJIBHOIO 3aJaHUS.

VYcraHoBKka, cxeMa KOTOpPOM TIPEACTABI€HA Ha PUCYHKE, MpeJHa3HauYeHa IS
IIPUTOTOBJIEHUS CMECEH U3 IBYX KOMIIOHEHTOB. [IepBblii cMemmBaeMblii KOMIIOHEHT ITOAACTCS U3
baka 1 mocpenctBom knanana «Kiml» B u3HayanpHO MycTOW (HET curHaia oT aatuuka «/JY0»)
pe3epByap 110 TeX Mop, Moka He cpabotaet gatuuk ypoBHs «J1Y 1». Ilo cpabarbiBanuio natymka
«AY1» xnanan «Knl» 3akpsiBaercs. 3areM oTkpbiBaeTcst «Kn2» u u3 6aka 2 mojaercs BTOpOit
CMEIIMBaeMbIii KOMIIOHEHT JI0 TeX TOp, MOKa He cpaboTaeT JaTyuk ypoBHS «/{Y2», mocie gero
kianan «Kin2y» 3akpeiBaercs. [lanee B TedeHune 7' CEKyHJ C MOMOIIBI MEIIAJIKH B pe3epByape
IIPOMCXOAUT IIEPEMEIIMBAHNE KOMIIOHEHTOB IIPH ONIPENEICHHOM TeMmImeparype, KoTopas
nojjepxkuBaerca HarpeBareneM. [lo ucreuenun 3Toro BpeMeHu OTKpbiBaeTcs kianad «PKm» u
MPOMCXOJHUT BBIFPYy3Ka TIOTOBOM cCMmech. BbIrpy3ka 3akaHuuBaercs, T.e. kiamad «PKm»
3aKpbIBACTCS, KAK TOJBKO MPOMNAAAeT CUrHal OT Aartuyuka ypoBHA «/YO». Knanan «AKm»
UCIIONIB3YETCS I IPUHYIUTEIBHOTO CIIMBAa CMECH M3 pesepByapa. Hanmume cmemmBaemsbIx
KOMITOHEHTOB B 0akax OINpesenseTcsi 0 COOTBETCTBYIOIINM AaTyrkaM ypoBHA «[IB1» n «/1b2».
@YHKIMOHUPOBAHNE MEUIAJIKH OINpeAeNseTcs Mo AaT4yuKy paOoTsl mpuBojaa Memanku «/IPID».
Temmneparypa HarpeBaTeIbHOIO DJIIEMEHTA OTCIEKHBACTCA C IIOMOLIBIO JaTYUKAa BEPXHEU
temneparypbsl «BT», natunka HuxHed Ttemnepatypsl «HT» u natumka paGoueit TeMneparypsl
«PT». Eciu mocne 3amycka yCTaHOBKM HarpeBaTellb MMEET TEMIEpaTypy MEHbIIE HUKHEH
TEMIIEpaTypbl, TO OH BKIIOYAETCS W HA4YMHAEeT HarpeBaTbCsA. Kak TOJIBKO TemIeparypa
HarpeBarelld JOCTUIaeT 3aJaHHOIO BEPXHETO 3HAYCHHUSA, TO HArpeBaTellb BBIKIIOYACTCA U
MIOCTENIEHHO OCTHIBAeT. 3ajlaya HarpeBaTelsi COCTOMT B MOJAJEPKaHUU HEKOTOpoil paboueit
TEMIepaTypbl, HEOOXOJUMON Ui CMEIIMBaHUS KOMIIOHEHTOB. PaOouas Temmeparypa
YCTaHABJIMBAETCS TAKUM 00pa3oM, 4YTOOBI OBITh Ha HECKOJBKO IPagyCcOB MEHbILE HIKHEN
TeMIeparypbl. 3amycK, 3KCTpeHHas OCTaHOBKAa M IUIABHOE 3aBeplIeHHEe padOThl yCTAaHOBKH
OCYILIECTBIISIETCA COOTBETCTBYIOUIMMHM KHOINKamMu mnaHenu ynpasieHus «llyck», «Crtom» u
«3asepir». [lox nuaBHBIM 3aBeplIeHHEM paOOThl MOHUMAETCS BBIKJIIOYEHHUE YCTAHOBKHU I1OCIIE
TOro, Kak Oy/leT MPUrOoTOBJEHA TEKyIlas MOPLHUsS CMECH U MOJHOCTHIO BBIJaHA yepe3 KianaH
«PKn». YcTaHoBKa MO MNPUTOTOBICHHUIO CMECEH SBISIETCS ABTOMATUYECKOW. YIpaBlieHUE
YCTAaHOBKOM OCYHIECTBJISIETCS C IOMOLIBIO IPOrPaMMHUPYEMOIO JIOTMYECKOIO KOHTPOJIIEpA
(TIJIK), momy4aromero BXoAHble CUTHAJIBI OT JIATYMKOB YCTAHOBKM, KHOIIOK M TepeKiIrovaTeneit
MIaHEW YIPABJICHMS ONEpaTopa W IMOJAOLIEr0 BBIXOAHBIE CUTHAIBI HAa HarpeBaTellb, MPHUBOJ
MEUIAJIK!, TPUBO/IbI KJIAMIAHOB U JIAMIIbI TAHENN YIIPaBIICHUS.

3agaya coctouT B Hamumcanuu nporpammbl mia [IJIK ¢ 13 Bxomamu u 23 BbIXOIamu,
IIPEIHA3HAYEHHOTO JUISl YIpaBJIEHUsS YCTAHOBKOM. «YTpaBisiio OCHOBY» mporpammbl ITJIK
HeoOxoaumo peannsoBaTh Ha s3bpike SFC, HamonHeHnwe maroB u mepexonoB SFC-cxembr
ocylecTBisieTcss Ha ocraBmuxcs yeTblpéx sa3bikax FBD/CFC, LD, IL, ST. Untepoeiic IJIK
yIpaBJICHUS YCTAHOBKOM IpecTaBiieH Ha pucyHke. [logpo6ubie TpeboBanus k mporpamme [TJIK
U BU3yalIM3allui 00BEKTOB YIPABICHUS MIPUBOASTCS OTACIHHO.



Kputepuu onenuBanust

Ouenka

Kpurepun

O1inyHo

OIIK-2. 3naer mpuHOMMBI PaObOTHI MPOTPAMMHPYEMBIX JIOTHUYECKUX
KOHTPOJIEPOB; YCTPOMCTBO U KIIIOYEBBIE MOHATHS IPOrPaMMUPYEMBIX
JIOTUYECKUX KOHTPOJIJIEPOB; CTAHJIAPTHBIE A3BIKKM IIPOrPAMMHUPOBAHMS
JOTMYECKUX KOHTPOJUIEPOB. YMeeT padoTaTh CO Cpeioil pa3paboTKu
MpOrpaMM JIOTHYECKHX KOHTPOJUIEPOB (Ha MpuMepe MOMyJIspHOI
cpenst CoDeSys); pazpabaTbiBaTh IPOTrpaMMBI IS TPOrPAMMHUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB C MPUMEHEHUEM PA3IUYHBIX MOAXOAO0B K
MIPOrPAMMHUPOBAHUIO C UCIIOJIB30BAHUEM CTAHIAPTHBIX A3bIKOB I1JIK;
MPOBOAUTh HMHUTAIIMIOHHOE MOJEIUPOBAHUE Cpellbl U OOBEKTOB
ynpasienus [1JIK. Brnaneer naBpikamMu pa3paOOTKH W TECTHPOBAHUS
MIpOrpaMM JIOTHYECKUX KOHTPOJUIEPOB Ha CTaHAApTHBIX si3bikax [TJIK

IIK-7. 3Haer MeToabl IPOrpaMMHUPOBAHMS JTOTMYECKUX KOHTPOJUIEPOB
(IUIK); meroas! TectupoBanus nporpamm [1JIK. ¥Ymeet pazpabaTeiBaTh
IIPOrpaMMBbl JUIsl NPOTrPaMMHUPYEMBIX JIOTUYECKUMX KOHTPOJUIEPOB C
MPUMEHEHUEM pPa3JIMYHbIX I[OJXO0JI0B; IIPOBOJAUTH TECTHUPOBAHUE
nporpamMm [IJIK. Brageer HaBbikamMu pa3pabOTKHM M TECTHPOBAHUSA
IIPOTrpaMM JIOTUYECKUX KOHTPOJUIEPOB Ha CTaHAApTHBIX s3bikax [TJIK

3asiaya BBIIIOJIHEHA IPABUJIBHO B ITOJIHOM 00BEME.

Xopoltiio

OIIK-2. 3Haer HmpUHIMIBI PabOTHl MPOTPAMMHPYEMBIX JIOTHUYECKUX
KOHTPOJIEPOB; YCTPOMCTBO U KIIIOUEBBIE MOHITHS IPOTPaMMUPYEMBIX
JIOTUYECKUX KOHTPOJJIEPOB; CTAHIAPTHBIE SI3BIKU NPOTrPaMMHUPOBAHUS
JIOTUYECKUX KOHTPOJIIEPOB. YMeeT paboTaTh cO cpeloil pazpaboTku
porpaMM JIOTMYECKHX KOHTPOJJIEPOB (HAa MpHUMEpe MOIMyJIIpHOR
cpensl CoDeSys); pa3pabaTsiBaTh NpOrpamMMBbl JIJIsl IPOTPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJIJIEPOB C NMPUMEHEHUEM PA3JIMYHBIX MOAXOI0B K
MPOrPAMMHUPOBAHUIO C UCIIOJIB30BAHUEM CTaHAAPTHBIX A3bIKOB [IJIK;
MPOBOJIUTh HMMHTALMOHHOE MOJAEIHPOBAHUE Cpeabl M OOBEKTOB
ynpasnenus [IJIK. Bnageer HaBbikamu pa3paOOTKU M TECTUPOBAHUS
IIPOrpaMM JIOTMYECKUX KOHTPOJIJIEPOB Ha CTaHJAApTHBIX s3bIkax [1JIK

IIK-7. 3naer MeToabl IPOrpaMMHUPOBAHMS JTOTMUYECKUX KOHTPOJUIEPOB
(IUIK); meroas! TectupoBanus nmporpamm [1JIK. Ymeet pazpabaTriBaTh
MIPOrpaMMbl JUIsl NMPOTPAMMUPYEMBIX JIOTHYECKMX KOHTPOJIJIEPOB C
NIPUMEHEHUEM PpA3JIMYHBIX IOJIXO0J0B; IPOBOAUTH TECTUPOBAHUE
nporpamm [1JIK. Brnageer HaBbikamMu pa3pabOTKH M TECTHPOBAHUS
MIPOrpaMM JIOTHYECKUX KOHTPOJUIEPOB Ha CTaHAApTHBIX s3bIkax [1JIK

3amauya BBITIONHEHA TpaBWiIbHO. HOo He ObuT 3a7eiicTBOBAaH OAWH W3
CTaHJAPTHBIX SI3bIKOB IPOTPaMMHUPOBAHUSL.

Y 10BIETBOPUTETBLHO

OIIK-2. 3Haer mpUHIMIBI pabOThl MPOTPAMMHPYEMBIX JIOTHYECKUX
KOHTPOJIEPOB; YCTPOMCTBO U KIIIOYEBBIE MOHATHS POTPaMMHUPYEMBIX
JIOTUYECKUX KOHTPOJIJIEPOB; CTaHIAPTHBIE SI3BIKU MPOTPaMMHPOBAHUS
JIOTHYECKUX KOHTPOJUIEPOB. YMeeT paboTarh co Cpeloi pa3paboTKu
IporpamMM JIOTMYECKMX KOHTPOJIEPOB (Ha MpUMEpe MOIMyJIIpHON
cpenst CoDeSys); pazpabaTbiBaTh IPOTrpaMMBI IS TPOrPaMMHUPYEMBIX
JIOTUYECKUX KOHTPOJIJIEPOB € NPUMEHEHUEM DPA3JIMYHBIX MOAXOIO0B K
IIPOrpaMMHUPOBAHUIO C MCIIOJIb30BAaHUEM CTaHIAPTHBIX sA3bIKOB [IJIK
IPOBOJIUTh MMHTALMOHHOE MOJAEIMPOBAHUE Cpelbl M OOBEKTOB
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ynpasienus [1JIK. Bnaneer HaBbikamMu pa3paOOTKH U TECTHPOBAHUS
IIPOrpaMM JIOTMYECKUX KOHTPOJIIEPOB Ha CTaHJApTHBIX sA3bIkax [1JIK

[IK-7. 3naeT MeTObI MPOrPAMMHUPOBAHUS JIOTHYECKUX KOHTPOJIJIEPOB
(IUIK); metonsl TectupoBanus nporpamm I1JIK. YMmeer pazpabaTsiBaTh
MpOrpaMMbl I IPOTPaMMHUPYEMBIX JIOTHUYECKUX KOHTPOJUIEPOB C
IPUMEHEHUEM Pa3IMYHBIX II0JXOJI0B; IIPOBOJAUTH TECTUPOBAHUE
nporpamm [IJIK. Brageer HaBbikamMu pa3paOOTKH W TECTHPOBAHMS
IIPOrpaMM JIOTUYECKUX KOHTPOJUIEPOB Ha CTaHAApTHBIX s3bIkax [1JIK

3ajaya BbIIONHEHa vacTuyHO. IIporpamma Hanwmcana. [lpu
TECTUPOBAHUH BO3HUKAIOT CUTYallU HEKOPPEKTHOIO cpabaThIBaHUsI.

HeynosnersopurensHo

OIIK-2. He 3HaeT npuHIHUITEI pabOTHI MPOTPAMMHUPYEMBIX JIOTHYECKUX
KOHTPOJUIEPOB; YCTPOMCTBO U KIIIOYEBBIEC MOHATHS IPOrPaMMHUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB; CTaHJAPTHBIE S3BIKM IPOrPAMMUPOBAHMS
JIOTMYECKUX KOHTposiepoB. He ymeer paboTath co cpefoit pazpaboTku
MPOrpaMM JIOTHYECKUX KOHTPOJIEPOB (HA MpUMEpPE MOMYJISPHOU
cpeast CoDeSys); pazpabaTbIiBaTh IPOrpaMMBI 171 IPOrPaMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB C IPUMEHEHUEM PA3JIMYHBIX MOAXOAO0B K
IIPOrPaMMHUPOBAHUIO C UCIIOIb30BAaHUEM CTaHAApTHBIX s13bIKOB 11JIK;
MPOBOJIUTh HMMHTALMOHHOE MOJAETHPOBAHUE CpEabl M OOBEKTOB
ynpasiienus [TJIK. He Bnageer HaBbikaMu pa3paObOTKU U TECTUPOBAHUS
IIPOTrpaMM JIOTUYECKUX KOHTPOJUIEPOB Ha CTaHAApTHBIX s3bikax [1JIK

[IK-7. He 3maer MeToabl NPOTPAMMHUPOBAHUSA  JIOTMYECKUX
koHTposutepoB (IJIK); meronsr TectupoBanust nporpamm [1JIK. He
ymMeeT  pa3pabaThiBaThb  IPOrpaMMbl A IPOTPaMMHUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB C INPUMEHEHHEM pa3JIMYHBIX IOAXOOB;
npoBoauTh TectupoBanue nporpamm I[IJIK. He Brageer HaBbhikamu
pa3pabOTKU U TECTUPOBAHUS IPOTPAMM JIOTHYECKUX KOHTPOJIJIEPOB Ha
cranaapTHbIX sa3b1kax [JIK

3ajaya He BBITOJTHEHA.




1.1 Cniucoxk BONpocoB U (MJ1M) 3aJaHUH ISl POBEACHUS NMPOMEKYTOUYHOM aTTecTalun

BOHpOCLI AJIS MMOATOTOBKH K 3a4€TYy.

Pa3nen 1. Beenenue B nporpammuposanue [1JIK.

VYerpoiictso TTIK.

JluckpeTHbIe 3a1a4H.

3aja4un JOTUYECKOTO YIPABJICHHUS.

HenpepsiBHble 3a1aun.

3ajauu noAAepkKaHusl yCTOMUMBOCTH MHKEHEPHOU TEOPUH YIIPABJICHUSI.
Oynknuonuposanue [1JIK mo pabouemy nukiy.

Oco6ennoctb nporpamm ITJIK.

Azbiku crannapra MOK 61131-3: 1L, ST, FBD, LD, SFC.

CpenctBo pazpabdotku nporpamm ITJIK.

Busyanu3zanus 1 MMUTallMOHHOE MOJIEIMPOBAHUE CPEIbl U OOBEKTOB YIIPaBICHUS.

Pa3nen 2. IlpensapurenbHble cBeACHUS O si3bIKax cranaapta MOK 61131-3.
Tumel JaHHBIX.

NHuctpymenTsl u cpeasl nporpammuposanus [IJIK.

[Iporpammel, GpyHKIMH, GYHKIIMOHATIBHBIE OJIOKH.

Pa3znen 3. ®yHKunoHaIbHBIE OJIOKH.

Cuerymnku.

JleTeKTopbl UMITYJIBCOB.

R_TRIG nerexrop nepennero ¢ppoHTa.

F TRIG nerexrop nepenuero ¢ppoHTa.
Tpurrepst.

SR nepexnroyarens ¢ JOMUHAHTOW BKIIFOUEHUS.
RS nepexntouarens ¢ 1TOMUHAHTON BBIKJIIOUEHUS.
Tanmepsl.

TON TaiiMep ¢ 3aJ1ep’KKOH BKIIFOUEHUS.

TP reneparop umimymsca.

TOF raiimep ¢ 3a1ep>KKON BBIKITIOYEHHUS.

Paznen 4. S3piku cranmapra MOK 61131-3.

S3pik IL (Instruction List — ciicok HHCTPYKLUHA).

SA3pik ST — CTPYKTypUPOBAHHBII TEKCT.

SI3bIK quarpaMm GyHKIMOHAIBHBIX 6J10k0B FBD.

S3BIK peneitHO-KOHTAKTHBIX cxeM LD.

SI3bIK OcnenoBaTenbHbIX (PyHKIMOHATBHBIX cxeM SFC.

Pasznen 5. Meroas! 1 noaxoas! k nporpammuposanuto [1JIK.
TpaauuroHHbBIE U COBPEMEHHBIE TOAXO bl K MMporpammupoBanuio [1JIK.

Paznen 6. Buzyanuszanus 1 UMHTAIMOHHOE MOJEIMPOBAHUE.

Busyanu3zaius u IMHTallMOHHOE MOJISTHPOBAHUE CPEIBI M OOBEKTOB YIIPaBICHUSI.
Busyanuzanus B cpenge CoDeSys.
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Kpurepun BbicTaB/IeHHs 3a4éTa.

OneHka «3a4TEeH0» BBICTABIISIETCS CTYAECHTY, KOTOPBIN:

— TPOYHO YCBOWJI IIPENYCMOTPEHHBIN IIPOrPaMMHBIA MaTEpHa;

— IIPaBUJIBHO, ApI'YMEHTHUPOBAHO OTBETWJI HA BCE BOIIPOCHI, C IPUBEACHUEM IIPUMEPOB;

— MOKa3al IIyOOKHe CUCTEMaTH3MpPOBAHHbIC 3HAHMSA, BIAJICET IMPUEMAMU PACCYKICHHUS H
COIIOCTABJIIET MaTepUal W3 PA3HBIX HCTOYHUKOB: TEOPHIO CBA3BIBAET C IPAKTUKOMH,
JPYTUMU TEMaMHU JAHHOTO Kypca, IPYTrUX U3y4aeMbIX IIPEIMETOB.

JIOTIOJIHUTENBHBIM ~ YCIIOBUEM TIOJIYYEHHUS] OLIEHKH <«3ayTEHO» SIBISETCS YCIIELIHOE
BBINOJIHEHHE [TPAKTUYECKON pabOThI

OneHka «He 3a4TeH0» BbIcTaBisieTcs CTyAEHTY, KOTOphIi He cripaBuiics ¢ 50% BorpocoB
Y 33JJaHUH, B OTBETaX Ha JPyrue BOIPOCHI JOMYCTUII CyIleCTBEHHbIE olMOKU. He MoxeT oTBeTuTh
Ha JIOIOJIHUTEIIbHBIE BOIIPOCHL, IPEIOKEHHBbIE TpernoasareneM. LlenoctHoro npencrabBieHus o
B3aMMOCBSI351X, KOMIIOHEHTaX JUCLUIUIMHBI y CTYJCHTA HET.
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2. IlepeyeHb KOMIIETEeHUHMH, 3TANBI UX GOPMUPOBAHMS, ONIMCAHNE MIOKA3aTeJIel 1
KPUTEpPHeB OlleHMBAHMS KOMIIETEHI[UIl HA PA3JIMYHbIX 3Tanax ux GgopMupoBaHmus,
ONUCAHME IIKAJIbI OLlEHUBAHUSA

2.1. Illkana oueHnBaHus c(hpOpMUPOBAHHOCTH KOMIIETCHINI U ee ONUCAHHE

OneHuBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS
JUCLUIUIMHBI OCYIIECTBIISIETCS MO CIEIYIOLIEN TPEXYPOBHEBOM IIKAJIE:

Ilopozosguiii yposens - IpeanonaraeT OTpaKeHUe TeX 0XKMIAaeMbIX pe3yIbTaTOB, KOTOpPbIE
OTIpEeNeNAI0T MUHUMAIBHBIA HAaOOp 3HAHWU M (WIM) YMEHUH M (WMJIM) HABBIKOB, IMOJIyYEHHBIX
CTYAEHTOM B pe3yJbTaTe OCBOCHMsI TUCHMILIMHBL. [1oporoBslii ypoBeHb SABIISIETCS 0053aTEIbHBIM
YPOBHEM ISl CTYZEHTa K MOMEHTY 3aBEPLIEHHS] UM OCBOEHHUS JaHHOU AMCLUIIINHBI.

IIpoosunymeiii ypogens - IpeAnonaraeT cnocoOHOCTh CTYAEHTa HCIOJIb30BaTh 3HAHUS,
YMEHMSI, HaBbIKM U (WJIM) ONBIT JEATEIbHOCTH, NOJyYEHHBIE IIPU OCBOCHUU JIUCLUIUIMHBI, JJIS
peeHus npodeccuoHalbHBIX 3a1a4. [IpoABUHYTHII ypOBEHb NPEBOCXOIUT IOPOTOBbII YPOBEHb
10 HECKOJILKUM CYLIECTBEHHBIM IIPHU3HAKAM.

Buicokuii ypoeens - npeAnonaraeT CcnocoOHOCTb CTYJEHTAa HCIHOJIb30BaTh IOTEHLUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (WMJIM) ONbITA JAEATEIbHOCTH, MOJIYYEHHBIX NPU
OCBOCHMM JIUCUMIUIMHBI, Ui TBOPUYECKOTO pEUIeHUs Npo(ecCHOHANbHBIX 3a7ad U
CaMOCTOSITEJIbHOTO TIOMCKAa HOBBIX IIOJXOJOB B HX pEIICHWH IyTeM KOMOWHUPOBAHUA U
UCIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB PpEIIEHUS MPUMEHUTENbHO K KOHKPETHBIM YCIOBHSM.
Bboicokuil ypoBeHb IPEBOCXOAUT IOPOTOBBIN YPOBEHD 110 BCEM CYIIIECTBEHHBIM IIPU3HAKAM.
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2.2. llepeyeHb KOMIETEHIIUI, 3TaNbI KX (POPMHUPOBAHHUS, ONICAHME TIOKA3aTe/Ie 1 KPUTEPHEB OLleHMBAHUS KOMIIETEHIIUH HA Pa3JINYHbIX
Tanax ux ¢popmMupoBaHus

Jdransl IIkana u KpUTEPUM OLECHMBAHUS KOMIIETEHIUI
Kon ®opma $hopmu- MokasaTean Ha pa3/IMYHbIX ITanax uxX (popMUpPOBaAHUS
KOMIIe- poBaHUA
KOHTPOJIA OLICHUBAHUA -
TEeHUHH (Ne Tembl1 IHoporosbii N .
IIpoaBMHYTHIH YPOBEHb Bbicokuii ypoBeHb
(pa3neJa) YPOBEHb
Ob6menpodeccnoHabHbIe KOMIIETEHITUN
3HaTh: 3HaThb: 3HaTh: 3HaTh:
MPUHIMITEL Pa0OTHI MPUHIMITEL Pa0OTHI NPUHIMITEL PA0OTHI MPUHIMITEL PA0OTHI
MIPOTPaMMHUPYEMBbIX MPOTrPaMMUPYEMBIX MIPOTPaMMHUPYEMBbIX MPOrPaMMHUPYEMBIX JIOTHUECKHX
JIOTHYECKHX JIOTHYECKHUX JIOTMYECKUX KOHTPOJUIEPOB; | KOHTPOJUIEPOB;
KOHTPOJIEPOB; KOHTPOJLIIEPOB; YCTPOKICTBO U KITIOUEBBIE YCTPOHCTBO M KITFOUEBBIC TIOHSTHS
YCTPOHCTBO U YCTPOKMCTBO U MOHATHS MPOrPaMMHUPYEMBIX JIOTHUECKHX
KJIIOYEBbIEC TOHATHS KIIIOYEBbIEC IOHATHS MIPOTPaMMHUPYEMBIX KOHTPOJIIIEPOB;
MPOTPaMMHUPYEMBIX MPOTPaMMHUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB; | CTAHAAPTHBIE SI3BIKH
JIOTHYECKIX JIOTHYECKHUX CTaHIApPTHBIC S3BIKU MPOTPaMMHUPOBAHUS JIOTHUECKHX
KOHTPOJUIEPOB; KOHTPOJIJIEPOB; MIPOTpaMMHUPOBAHHUS KOHTPOJIJIEPOB.
CTaHIApPTHBIC S3BIKU CTaHJApTHBIC S3BIKU JIOTHYECKUX KOHTPOJUIEPOB. | YMeTh:
MPOTPaMMHUPOBAHUS MPOTPaMMHUPOBAHHUS YwMmers: pabotaTh co cpenioi pa3paboTKu
OIK-2 Vnamsunyanstoe 1-6 JIOTUIECKHUX JIOTUYECKHX paboTaTh co cpenoit MPOTPaMM JIOTUIECKIX
& | 3anatme. i KOHTPOJLIEPOB. KOHTPOJLIEPOB. pa3paboTKK IporpamMm KOHTPOILIEPOB (Ha IPUMEPE
3auer. Ymetsh: Ymerth: JIOTUYECKUX KOHTPOJUIEPOB | momymsipHou cpeanl CoDeSys);
paboTaTh co cpenoit pabotath co cpeaoi (Ha mpuMepe MOMYISPHONW | pa3padaThiBaTh MPOrPaMMBbI ISt
pa3paboTku nporpamMM | pa3spadotku nporpamm | cpeasl CoDeSys); MPOrPaMMHUPYEMBIX JIOTHUECKHX
JIOTHYECKIX JIOTHYECKHUX pa3pabaTbiBaTh MPOrPaMMBI | KOHTPOJIJIEPOB C MPUMEHEHUEM
KOHTPOJUIEPOB (Ha KOHTPOJIEpOB (Ha JUTSL IPOTPaMMHPYEMBIX Pa3MNYHBIX TTOAX0JI0B K
mpuMepe MONYJIAPHOH | IpuMepe MOMYJIIPHOM | JIOTHYECKUX KOHTPOJUIEPOB | IPOrPaMMHUPOBAHUIO C
cpenst CoDeSys); cpensr CoDeSys); C IPUMEHEHUEM Pa3IMYHBIX | UCIIOJB30BAHUEM CTAHJAPTHBIX
pa3pabaTsIBaTh pa3pabaTrIBaTh MOJIXOJIOB K si3p1koB T1JIK;
MIPOTPaMMBI 1151 NPOTrpaMMBI JJIs MIPOTPaMMHUPOBAHUIO C MPOBOJUTH UMHTAILIHOHHOE
MPOTPaMMHUPYEMBIX POTrPaMMHUPYEMBIX HCHOJIb30BaHUEM MOJICJIMPOBAHUE CPEbl U
JIOTUYECKUX JIOTUYECKHUX crannapTHbIX sA361K0B [1JIK; | 00bexToB ynpaenenus [1JIK
KOHTPOJIIEPOB € KOHTPOJIJIEPOB C




MpPUMEHEHUEM
Pa3IUYHBIX TIOX0I0B K
MIPOTPaMMHUPOBAHUIO C
HCTOJIb30BaHHEM
CTaHIAPTHBIX SI3BIKOB
TJIK;

MPOBOJUTH
HMHUTaHOHHOE
MOJIETTUPOBAHHE CPEJIBI
1 00BEKTOB yIPABICHUS
TJIK

Baagers HaBBIKAMM:
pa3paboTKu u
TECTUPOBAHUS
MIPOTPaMM JIOTUIECKUX
KOHTPOJUIEPOB Ha
CTaHI[apTHBIX A3BbIKAX

TUIK

MPUMEHEHUEM
Pa3IUYHBIX TTOAX0JIOB K
MPOTPAaMMHUPOBAHHIO C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX SI3BIKOB
IJIK;

BaaneTh HaBLIKAMM:

pa3paboTKu U
TECTUPOBAHUS
IIpOorpaMm JIOTHYECKUX
KOHTPOJIJIEPOB Ha
CTaHJAPTHBIX A3BIKAX
IJIK

MPOBOJUTH UMHTAILIIOHHOE
MOJIETTMPOBAHUE CPEIbl U
o0wexToB ynpasierns [1JIK

Biaaerh HaBBIKAMM:

pa3paboTKH 1
TECTUPOBAHUS ITPOTPAMM
JIOTUYECKUX KOHTPOJIEPOB
Ha CTaHJApTHBIX SA3BIKAX
TIJIK

Baagerbs HaBbIKAMM:
pa3paboTKu U
TECTUPOBAHUS IIPOTPAMM
JIOTUYECKUX KOHTPOJIEPOB HA
cTaHaapTHbHIX si3bikax [TJIK

IIpodeccnonanbHbIE KOMIIETEHIUH

[IK-7

NunuBuayanbHOe
3aJIlaHue.
3auer.

1-6

3HaTh:

METOBI
MIPOrpaMMHUPOBaHUS
JIOTUIECKHUX
KOHTPOJIJIEPOB;
METO/BI TECTHPOBAHHUS
nporpamm UK.
Ymersn:
pa3pabaTsIBaTh
MIPOTPaMMBI JIS
MIPOTPaMMHUPYEMBIX
JIOTHYECKIX
KOHTPOJIIEPOB C
MIPUMEHEHUEM
Pa3IMYHBIX TOAXO0I0B;

3HaTh:

METO/TbI
MPOrPaMMHUPOBAHUS
JIOTUYECKHX
KOHTPOJIJIEPOB;
METO/IbI TECTUPOBAHUS
nporpamm TJIK.
Ymers:
pa3zpabaTrIBaTh
MPOTPaMMBI JJIs
MPOTPaMMHUPYEMBIX
JIOTHYECKHUX
KOHTPOJIJIEPOB C
MIPUMEHEHUEM
Pa3IMUYHBIX MOIXOJIOB;

3HaTh:

METO/IBI
MIPOTrpaMMUPOBAHHUS
JIOTHYECKUX KOHTPOJUIEPOB;
METO/IbI TECTUPOBAHUS
nporpamm [TJIK.

Ymern:

pa3pabaTeIBaTh MPOrpaMMbl
JUTSL IPOTPAMMHPYEMBIX
JIOTHYECKUX KOHTPOJIIEPOB
C IPUMEHEHHUEM Pa3IMIHbIX
MOJTXOJI0B;

MIPOBOJUTH TECTUPOBAHUE
nporpamm ITJIK.

3HaTh:

METO/IbI TPOrPAMMHUPOBAHUSI
JIOTUYECKUX KOHTPOJIEPOB;
METO/TbI TECTHPOBAHHS MTPOTPAMM
IJIK.

YMeTh:

pa3pabaThiBaTh IPOrpaMMBbl IS
MPOrPaMMHUPYEMBIX JIOTHYECKHUX
KOHTPOJIJIEPOB C IPUMECHEHUEM
Pa3IUYHBIX TIOJXOJIOB;
MTPOBOJIUTH TECTUPOBAHUE
nporpamm IUIK.
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MIPOBOIUTH
TECTHUPOBAHHE
nporpamm ITJIK.

Biaaerh HaBBIKAMMU:

pa3paboTKH 1
TECTUPOBAHUs
MPOTrPaMM JIOTUYECKUX
KOHTPOJIJIEPOB Ha
CTaHAAPTHBIX SA3bIKaX
IJIK

MIPOBOJIUTH
TECTUPOBaHHE
nporpamm TTJIK.

BaaneTh HaBbIKAMM:

pa3paboTKu U
TECTUPOBAHUSA
MPOTPaMM JIOTHYECKHUX
KOHTPOJUIEPOB HA
CTaHJAPTHBIX A3BIKAX
IJIK

Baagerh HaBbBIKAMM:

pa3paboTKu u
TECTUPOBAHUS MPOrPaMM
JIOTHYECKUX KOHTPOJUIEPOB
Ha CTaHJAPTHBIX S3BIKAX
ITJIK

Baagerr HaBbIKAMM:
pa3paboTKu u
TECTUPOBAHUS IIPOrPAMM
JIOTUYECKUX KOHTPOJJIEPOB Ha
crangapTHeIX s3pikax [1IJIK
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3. MeTognueckue peKOMEeHAAUM NPENoAaABATEI0 10 NMpoleAype OeHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIMX 3TANbI

dopMupoBaHusi KOMIIETEHUIM I

Lenpto mpoiienypsl OLICHUBAHUS SIBIISIETCS ONPEIEICHUE CTEIIEHH OBJIAJICHUS CTYACHTOM
OKMJIaeMBIMU pe3yJibTaTaMu OOYy4YeHHs (3HAHHMSIMHU, YMCHHSIMH, HAaBBIKAMU U (WJIH) ONBITOM
JIeATEITLHOCTH ).

[Iponienypa orieHMBaHMs CTENEHW OBJIAJICHUS CTYACHTOM OXKHJIAaeMBIMU pPE3yJbTaTaMH
00y4eHUsI OCYIIECTBIISETCS C IOMOIIBI0 METOAMUECKUX MAaTEpPUAJIOB, IPEACTABICHHBIX B pa3zelie
«TumnoBble KOHTPOJIbHBIE 3aJ]aHUsI WM WHBIE MaTepHUalIbl, HEOOXOIUMBIC ISl OIICHKU 3HAHHM,
YMEHH, HABBIKOB W (WJIM) OIBITA JIEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETECHIUI»

3.1 Kpurtepun oueHMBaHMUS CTENEHH OBJIAIeHUS] 3SHAHUSIMU, YMEHUSIMH, HABbIKAMU H
(WIH) ONBITOM JIeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU ¢)OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBsrif ypoBeHb (00IIIHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMUHOJOTHMM MJAHHOW OOJIACTM 3HAHHWM, CTUIMCTHYECKU
IpaMOTHOE, JIOTMYECKH IPaBHJIBHOE U3JI0KEHHE OTBETa Ha BOIPOCHL 0e€3
CYIIECTBEHHBIX OINOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUILUINHBI, yMEHHUE €T0 UCII0Ib30BaTh B PEILICHUU
CTaHJIApPTHBIX (TUIOBBIX) 3aJ1a4;

CTIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIC PEIICHUSI B paMKax paboueit
IIPOrpaMMBbI IUACLUIUIMHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JVCLATIIINHBI;

3HaHKE 0a30BbIX TEOPUH, KOHLIETILUH 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCIUILIUHE;
camocTosiTeNlbHas paboTa HAa NPAKTHUUECKUX U JIaDOpaTOPHBIX 3aHSTHSIX,
NEPUOIMYECKOe y4JacTUe B TPYNIOBBIX OOCYKICHUSAX, OCTATOYHBI YpPOBEHBb
KYJIbTYpbI UCIIOJIHEHHUS 3aJJaHUM.

[IpoaBuHYTHI YpoBeHH (00IIHEe XapaKTePUCTHKH):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JUCLIUILINHBL,

UCTOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oOnacTH  3HAHMI,
CTHJINCTUYECKH TPaMOTHOE, JIOTMYECKM IPaBUJIBHOE H3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJIBI,

BJIa/ICHUE NHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 UCIIOIb30BaTh B PEILICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 33/1a4;

CIIOCOOHOCTh CaMOCTOSITEIbHO pellaTh CIOXHBIE 3a7auu (MpoOieMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEHHE OCHOBHOM U TOTIOJIHUTEILHOM JIUTEPaTypPhl, pPEKOMEHI0OBAHHOM paboueit
MIPOrpaMMOil TUCHUTUIHHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUSIX IO
M3y4aeMOH IUCLUIUIMHE U JaBaThb UM CPAaBHUTEIBHYIO OLIEHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 33JaHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTHKN):

CUCTCMATHU3UPOBAHHEIC, rny601<1/1e U TIIOJIHBIC 3HaHWA IO BCEM pasaciiaM
JUCHUIIIIMHBI,

TOYHOC HCIIOJIb30BAHHUEC TCPMHUHOJIOTUA HaHHOﬁ obiactu 3HaHHI>'I, CTUIUCTHYCCKH
Ir'paMOTHOC, JOTMYCCKH IPaBUIIBHOC H3JIOKCHHME OTBETAa HaA BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEBIC BBIBOJbI,



e 0Oe3ynpeyHoe BIAQJACHHE HMHCTPYMEHTapUeM JUCIUIUIMHBI, YMEHHE €ro
MCIOJIB30BATh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(EeCCHOHANBHBIX 3a/1a4;

® CrHIOCOOHOCTH CAMOCTOATENBHO U TBOPYECKH PELIaTh CIOXKHBIE 337auu (IpOo0IeMbl)
B paMKax paboueil nporpaMmsbl AUCLHUIUINHBL

® [I0JHOE M INIyOOKOE YCBOGHHE OCHOBHOM M JONOJIHUTENBHOM JMTEpaTypBhl,
pEeKOMEH0BaHHOH pabovell mporpaMMOi JUCIUIUIMHEL,

® YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLIETILNAX U HAIIPABJICHUAX T10
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLICHKY;

® AKTUBHAas caMOCTOSTEIbHAsA paboTa Ha MPAKTHUECKUX U JJaOOPATOPHBIX 3aHSITHUSAX,
TBOPYECKOE YYacCTHE B T'PYHIIOBBIX OOCYKICHHSAX, BHICOKUH YPOBEHb KYJIbTYPHI
UCIIOJIHEHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLEHKH

B 3aBucumocTH OT YpOBHS COPMHUPOBAHHOCTH KaKJOW KOMIIETEHIIMU MO OKOHYaHWUU
OCBOEHUS IUCLUIIINHBI CTYACHTY BBICTaBIISIETCS OLIEHKA. [{Js1 TUCIUIINH, U3yYaeMbIX B TEUEHUE
HECKOJIBKUX CEMECTPOB, OLICHKA MOYKET BBICTABJIATHCS HE TOJIBKO [0 OKOHYAHUU €€ OCBOCHHUS, HO
U B MPOMEXKYTOUHBIX ceMecTpax. Bua oleHKU («OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEILHO,
«HEYJIOBJIETBOPUTEIBHOY», «3aUTCHO», «HE3aYTeHO») olpenensercs pabdoueil mnporpammoi
JUCLUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIEHTY, y KOTOPOro KaxJas KOMIETEHLUS
(TTOJTHOCTBIO WJIM YaCTHYHO (popMupyemas JaHHOW TUCIMILIMHON) COPMHpPOBAaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, y KOTOPOrO KaKJaash KOMIIETEHIUS
(TTOJIHOCTBIO WIIM YACTUYHO (OpMHUpYyeMasi JaHHOW JUCLUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABIAETCS CTYHNEHTY, y KOTOPOro KaKJas
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW JTHUCUHUIUIMHON) copMUpoBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OneHka «HEeylI0BJIETBOPUTEIBHO» BBICTABIAETCA CTYIEHTY, Y KOTOPOro XOTs OBl O/HA
KOMIIETEHIHs (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) ChOpMHUpOBaHa
HUKE, YEM Ha TOPOTOBOM YPOBHE.

OneHka «3aueT» BBICTABIISIETCS CTYIEHTY, Y KOTOPOTO KaX/1asi KOMIETEHIMS (ITOJIHOCTBIO
WM YaCTUYHO (hopMUpyeMas TaHHOM AUCUUILIMHON) chOpMUPOBaHA HE HUXKE, YEM Ha IIOPOTOBOM
YPOBHE.

OneHka «He3aYyTeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl OJJHA KOMITETEHIIHS
(TTOJTHOCTBIO WJIM YAaCTUYHO (OopMHpYyeMas JaHHOW JUCHUIUIMHON) cOPpMHUpPOBAaHA HUXKE, YEM Ha
IIOPOrOBOM YPOBHE.
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IMpuiio:xxkenne Ne2 k pabdoyeil mporpaMMme I CIUANINHbBI
«IIporpamMmupoBaHue JJOTHYECKUX KOHTPOJLIIEPOB»

MeToanyeckue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

[IporpamMmupyemslii torudeckuit kontposiep (IIJIK) — 3to nporpaMMHO ynpaBisieMblii
JUCKPETHBIN aBTOMAT, UMEIOIUI HEKOTOPOE MHOKECTBO BXOJIOB, IIOJKIIOYEHHBIX IIOCPEIACTBOM
JATYNKOB K OOBEKTY yIPaBICHHSI, © MHOXECTBO BBIXOJOB, IMOAKIIIOUYCHHBIX K UCTIOJHUTEIbHBIM
yerpoiictBaMm. IIJIK KoOHTpoimupyer cocTOsHHS BXOZOB U BbIPA0AaThIBA€T OIPE/EICHHBIE
IIOCJIEI0OBATEILHOCTH IIPOTPAMMHO 3aJaHHBIX JEUCTBUH, OTPAKAIOIIMXCS B U3MEHEHUH BBIXOJI0B.

IUIK npenHa3HaueH i pabOThl B PEXHUME PpEAITbHOTO BpPEMEHM B YCIOBHSX
npomeinuieHHo# cpeapl. [IJIK umerot mumpokoe pacnpoctpanenne. OHU 3a1€HICTBOBaHbI HAUNHAS
C OBITOBBIX NPUOOPOB M 3aKaHUMBas CIOXHBIMU CUCTeMaMH (IIpoLeccaMH) YIpaBJICHUs
OPOMBIIIICHHBIMA 00bekTaMu. Jlroboe ycTpoHCTBO, CrOCOOHOE aBTOMATHYECKH BBIOIHATH
HEKOTOpBIE Ollepalid, HMMEET B CBOEM COCTaBE YIPABIAIOIIUN KOHTPOJUIEp — MOIYJIb,
oOecrneunBaroIIui JOrUKy paboThl yCTPOUCTBA.

3agadueld npuknagHoro nporpammupoBanus I[UIK sBinsercs peanmsanust anropurMa
YIIPABJICHUS KOHKPETHBIM YyCTpOMCTBOM. [Ipm 3TOM K ymnpasimsrommm nporpammam IIJIK,
pEaTU3YIOLINM JIOTUKY MPOLIECCOB, NPEAbABISIOTCS CTpOrue TpeOoBaHUsS KOPPEKTHOM paboThI,
IIOCKOJIbKY IPOrpaMMHasl OLIMOKAa MOXKET NMPUBECTH K CEPbE3HBIM HETAaTHMBHBIM IOCIIEICTBUSAM
(mpyuMHEHHE BpeAa 3J0pPOBbIO IEPCOHANA M3-3a HAPYLIEHUS TEXHOJIOTMYECKOro IIpolecca,
HKOHOMUYECKUH yliepO Mo NpUUMHE aBapUHHOTO MPOCTOS WM IIepepacxoia ChIpbs U T. I1.).

N3nauansuo [IVIK npeanasHavanucs 41 ynpasiIeHUs IOCIEI0BATEIbHBIMU JOTHYECKUMU
MpoleccaMu, YTO U 00yCIoBWIO clioBO «iorndueckuin» B HazBaHuu [1JIK. CoBpemennsie T1JIK
IIOMUMO NPOCTHIX JIOTHYECKUX OIepalluii CHOCOOHBI BBINOJIHATH HUPPOBYIO 00pabOTKYy CUTHAJIOB,
yIpaBjeHUE IPUBOIAMHU, PETYIUPOBAHUE, PYHKIIMU ONIEPATOPCKOIO YIIPaBJICHUS U T. I.

Ouznyecku, TunmnuHblii [JIK npeacrasnser coboit 6110k, MEIOIIHii onpeaeneHHbINH Habop
BBIXOJIOB M BXOJOB, JUIsl IOJKJIIOUYEHHs NATYMKOB M HCIIOJTHUTENBHBIX MEXaHM3MOB. Jlormka
YIPaBJIEHUS OMUCHIBAETCS MPOrPAMMHO Ha OCHOBE MUKPOKOMIIBIOTEPHOTO S1/Ipa.

SA3pikn nporpammupoBanust [TJIK onpenensitoTrcss MexayHapoAHbIM cTraHgaprom MOK
61131-3. DroT craHmapT BKIIOYAEeT B ceOs OmHMcaHue HATH sI3bIKOB nporpammuposanus [TJIK:
SFC, IL, ST, LD u FBD.

S3pik IL (Instruction List) 70CIOBHO — CHHMCOK HHCTPYKIHMA. DTO TUIIUYHBINA acceMOIep
C aKKyMYJISITOPOM U IIEPEXOJaMU 10 METKAM.

S3pik ST (Structured Text) — sA3bIK BBICOKOT'O YPOBHS, CHHTAKCHUYECKH MTPEICTABISIOIINN
c00011 HECKOJIBKO a/laTUPOBAaHHBIN s13bIK [lackans.

S3pIk peneitnbix auarpamm LD (Ladder Diagram) unu peneitHo-koHTakTHBIX cxeM (PKC)
— rpaduyuecKkuii A3bIK, PEATU3YIOIINHI CTPYKTYPBI JJIEKTPUUYECKUX LIETIEH.

FBD (Function Block Diagram) — rpadudeckuii 35K NpOrpaMMHPOBAHUS, AUATPAMMBI
B PAMKax KOTOPOr0 O4Y€Hb HAIIOMHUHAIOT MPUHIHUIIAAIBHYIOCXEMY JIEKTPOHHOTO YCTPOMCTBA Ha
MHUKpOCXEMaXx.

SFC (Sequential Function Chart) — mocnenoBarenbHble ()YHKIIMOHATBHBIE CXEMBI.
Huarpammbl SFC sBISIIOTCS BBICOKOYPOBHEBBIM TpaUuecKuM HHCTpyMeHTOM. [ 'paduueckas
muarpamma SFC cocTouT M3 maroB M mepexojoB Mexay HuMu. Paspemenue nepexona
onpezensercss ycnoueM. C IIaromMm cBs3aHbl ONpeEneicHHbIE NedcTBUA. OnucaHus IeHCTBUI
BbINONHSAOTCA Ha Jro0oM si3bike MOK. Cam SFC He conepXuT Kakux-i1u0o yIpaBisSIOLINX
koman [1JIK. JleficTBust MOTYT OBITh OTHMCAHbI U B BHJIE BIIoskeHHOW SFC-cxembl. MoKHO co3/1aTh
HECKOJIBKO YPOBHEH MOAOOHBIX BIOKEHUI, HO B KOHEUHOM CcUeTe JIEHCTBUS HIXKHETO YPOBHS BCE
paBHO HeoOxonumo Oyzaer onucath Ha IL, ST, LD wiu FBD. ILlensto npumenenus SFC sBnsercs
pasziesieHne 3aJ1auM Ha MPOCThIe ATAMbl ¢ (HOPMaTbHO ONpeAeICHHONW TOTUKON pabOThl CUCTEMBI.
SFC nmaet BO3MOXHOCTb OBICTPOTO TOCTPOCHUS MPOTOTHIIA CUCTEMbI 0€3 MPOrpaMMHUPOBAHUS U
IIPUBS3KHM K KOHKPETHBIM aIlllapaTHBIM CPEACTBaM.
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VYka3aHHBIE S3BIKH MIPEACTABISIIOT COOOM MPOCTOM, HO IOCTATOYHO MOIIHBIA HHCTPYMEHT
i peanuzanmu 3agad [IJIK. IIpu nmporpaMmmMupoBaHuyM OJHON M3 CaMbIX yJOOHBIX M yIAYHBIX
KOMOWHaIMi sA3b1KOB siBjsieTcs: coderanre SFC-ST-LD, mpu KOTOpoM YIpaBisSIOMIANA KapKac
nporpammel  ctpoutcst B Bujae cxem SFC, ycnoBus mnepexojoB mno maram SFC-cxembl
onuchiBatoTcs Ha s3bike ST, a camu SFC-maru nanonustoress LD-auarpammamu.

B coBpemennsix IIJIK Hapsny ¢ OUCKPETHBIMM IIUPOKO MCIOJB3YIOTCS aHAJIOTOBBIC
BXOJbl U BbIXoJbl. B cepe npumenenus I1JIK nuckperHbIMM Ha3blBalOT OMHApHBIE BXOJbI U
BBIXO/JIBI, T. €. BXOJIbI U BBIXOJIbl, 3HAYCHHUSI CUTHAIOB Ha KOTOPBIX CIOCOOHBI MPHHUMATH TOJIBKO
JIBa COCTOSIHMS — JIOTUYECKOTO HYJIA U JIOTUYECKON €IIMHULIBI.

Jarunkamu, GOPMHUPYIOIIUMH BXOTHOW AUCKPETHBIM CUTHAI, SBISIFOTCS KHOTIKH PYYHOTO
yIPaBICHUS, KOHUEBbIE JATYUKW, JATYUKU JBM)KCHHSA, JATYMKU YPOBHS, KOHTAKTHBIC
tepmMomeTpsl U T. 1. Cdepa mpuMeHeHUs OMHAPHBIX BBIXOJOB TAKKE JOBOJBHO OUYEBHUIHA!
JJIEKTPOMAarHUTHBIE peJe, CHIOBBIE IIyCKAaTeld, JJIEKTPOMAarHUTHBIE KIAllaHbl, CBETOBBIC
CUTHAJIM3aTOPbI U T. [I.

AHanoroBblii (HENpPEpBIBHBIN) CUTHAI OTPa)kaeT ypPOBEHb HANPSKEHHUS WM TOKa,
COOTBETCTBYIOIIUNA HEKOTOPOW (PU3NYCCKOW BEIUYMHE B KAXKIBI MOMEHT BPEMEHH. OJTOT
YPOBEHb MOKET OTHOCUTHCS K JIF000H (hpr3nueckoll BelNUMYMHe — TeMIepaType, AaBJIeHHI0, BECY,
MOJIOKEHUI0, CKOPOCTH, YacToTe U T. 1. HecmMoTps Ha Ha3BaHue, aHanorosbie curHaibsl B [1JIK
00s13aTeNIbHO NMPeodpa3yroTcs B HU(PPOBYIO, T. €. 3aBEJOMO TUCKPETHYIO (OpMY IpEACTaBICHUS.
Ho B Texnnyeckux nokymenrax I1JIK BcTpeyaeTcss MMEHHO yKa3aHHE KOJIMYECTBA JUCKPETHBIX U
AQHAJIOTOBBIX BXOJIOB U BBIXOJIOB.

B pamkax gucuumiunbel «lIporpaMMupoBaHue JIOTHYECKUX KOHTPOJUIEPOBY» C LIEJIBIO
c/lenaTh aKLEHT UIMEHHO Ha ITOCTPOEHUH JIOTUKHU YIIPaBJIEHUs Bce 3a1aui (00BEKTHI yIpaBlIeHUs
u paboume TpOoIEecCh) MOJOOpaHbl TaKUM 00pa3oM, 4YTOOBI WX pealu3anus Moryia OBITh
ocymectsieHa Ha «auckperHeix» [UIK, T. e. IIJIK, uMeromux TOIBKO IUCKPETHBIE BXOIBI U
BBIXO/IbI.

BaxxHO OTMETHTB, UTO 3a]1a4ul B paMKax MHIUBUIYaJIbHbBIX 3aJJaHUH SBISIOTCS YU€OHBIMU
U HE OTpaXkaloT B MOJIHOM Mepe BCEro TOro, C 4eM pa3paboT4MK CHUCTEMBI YIPABICHUSI MOXKET
BCTPETUTbCA Ha IpakTuke. bornee Toro, Obuia clenaHa MOMNBITKA BBIACTUTH HCKIFOUUTEIBHO
obnacty kommnereHiuu nporpammucra [1IJIK. PaccmoTpeHHble 3aaun HE KacaroTCs BOIPOCOB
IPaMOTHOTO MPOEKTHUPOBAaHUS 0€30MaCHBIX CHCTEMbl aBTOMATHYECKOTO YIpPaBJIEeHUs (Ha OCHOBE
[TJIK), uTo siBNsieTCsl OTBETCTBEHHOM c(hepoil AeaTeIbHOCTH MOATOTOBICHHBIX CIEUAINCTOB —
KBAJM(HULIUPOBAHHBIX HHKEHEPOB-IPOEKTUPOBIIMKOB. Kaxkias 3agaua MOMHUMO CIOBECHOTO
ONMCAaHUA CHa0)X€Ha NPUHLMINAILHOW CXEeMOM OOBbeKTa yIpaBleHHs U UHTepdericom
ynpasistomero IIJIK. Takum o0paszom, 3amada sBiseTcs CTpPOro 3ajaueil mporpaMMucTa,
BBITIOJHAETCS B YETKO OYEPUYEHHBIX paMKax TEXHHUYECKOIO 3aJaHUsl M COCTOUT B pealu3aluu
ynpasistome soruku IIJIK Ha s3pikax cranmapra MOK 61131-3. Ilpennonaraercs, 4to
pa3paboTka ynpasistomieil mporpammbl [1IJIK MoxkeT ocyiiecTBiasSTECS B peKUMe dMYISIIUK 0e3
MOJKJIIOUYEHUS] BHEIIHero oOopynoBaHus. I[Ipy 3TOM OJHO M3 OCHOBHBIX TpeOOBaHMIA,
IpeIbsABISEMBIX K MpOrpaMMe, — 3TO MPOCTOTAa €€ BOCHPUATHS U TOHUMAHHUS BCEMU
CHEIUAINCTAaMH, 3aHATBIMU IPU TOCTPOEHUM CHCTEMBl aBTOMATHYECKOIO  YIPABICHUS
Ha 6aze [IJIK.

ITonpoOHbIe CBelEHUS O CTPOECHUHU IMPOrPAMMHPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB U
croco0ax uX MpOrpaMMHUPOBAHUS MOTYT OBITh HAWICHBI, HATPUMED, B UCTOUHHKAX [1, 2].

Cospemennsle [IJIK yHuBepcampHOro HazHaueHus, noanepkuparomue crangapr MOK
61131-3, pOrPaMMUPYIOTCS ~ Ha  MEPCOHAIBHBIX  KOMIIBIOTEpAx C  IIOMOUIBIO
CHEHUaTU3UPOBAHHBIX KOMIUIEKCOB, CPEIM KOTOPHIX OJJHUM U3 HauboJiee MOMyIsIpHBIM SBIISIETCS
CoDeSys, pazpabortannsiit komnanueit 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3TO cOBpeMeHHBI HHCTPYMEHT MJIst
nmporpaMmMupoBaHusi KOHTpoJuiepoB. CoDeSys mpenocTaBisieT mporpaMMHUCTy YAOOHYIO Cpemy
JUIsl IPOTPaMMHUPOBAHMsI KOHTPOJIEPOB Ha s3blkax cta”zapra MOK 61131-3. Hcnonbszyemslie
pEelaKkTOpsl M OTJIAJO4YHbIE CPEACTBA Oa3MPYIOTCA Ha IIUPOKO HM3BECTHBIX M XOpOIIO cels
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3apEKOMEH/IOBAaBUIMX  MPUHLWINAX, 3HAKOMBIX IO  JOPYTMM  TONYJISpPHBIM  Cpelaam
npodecCHoHABLHOTO TporpamMmupoBanus (Takue, kak Visual C++). IlpowmsBogurenu ITJIK
OOBIYHO MOCTABJISIOT ATOT KOMIUIEKC B KaueCTBE OECIIaTHOTO MPHIIOKEHUS WU Pa3MelaloT ero
Ha CBOMX CalTax.

[Ipenmonaraercs, 4To 3a7adyd MHAWBUYaJbHBIX 33JaHUNA OYAYT BBIINOJHSATHCS B CPEle
CoDeSys ne Hmxke pycudunupoBanHor Bepcunm 2.3.9. Ilpum 3TOM HEOOXOIUMO aKTHBHO
UCIIOJIb30BaTh BCTPOCHHBIE CPEACTBA BHU3yadU3allMd OOBEKTOB M MPOLECCOB YIPABICHUS.
Nudopmanus mo pabore ¢ komiuiekcoM CoDeSys V.2.3 u BCTpOCHHBIMH CpEICTBAMHU
BU3YaIM3al[Mi MOXET OBbITh HalIeHa MO CChUIKAM B CIIMCKE JIUTEPATYPHI.

YueOHO-MeTOAMYECKOE OD0ecTIeYeHre CAMOCTOSTEIbHOM Pa00Thl CTYJIEHTOB 10 JUCIUILIHHE

s caMocTosATenhbHOW pPabOThl OCOOCHHO PEKOMEHIYETCS HCIONIb30BaTh YYEOHYIO
JUTEpaTypy.

Taxoke s mombopa ydeOHOU JMTEpaTypbl PEKOMEHAYETCS HCIOIb30BaTh IIUPOKUI
CHEKTP UHTEPHET-PECYPCOB:

1. DnekTpoHHO-0MONMMOTEYHAasE cHcTeMa «YHHBEpCHUTETCKass Oubimoreka online»
(www.biblioclub.ru ) - snexTponHas OubnuoTeka, obecreuyuBaromias IOCTyN K Haubosee
BOCTPEOOBAHHBIM MaTEpHAIaM-TIEPBOMCTOUYHUKAM, YYEOHOH, HAydHOM M XYH0KECTBEHHOMN
JUTepaType BEeAyLUIUMX U3AATeNIbCTB (*perucrpaius B SJIEKTPOHHOM OMOINOTEKE — TOJIBKO B CETU
yauBepcuteTa. [locie perucrpanuu paboTa ¢ CHCTEMON BO3MOXKHA ¢ JIFOOOW TOYKH JOCTYyIa B
Internet.).

2. Nuadopmarmonnas cucrema "EnuHOE OKHO J0OCTyma K 0Opa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/library).

Lenpto co3manms wHPOpMammoHHOW cucremMbl "EamHOEe OKHO JocTyma K
obpa3zoBatenbHbIM pecypcam” (MC "Enunoe okHo ") siBnsieTcst obecriedeHre CBOOOIHOTO T0CTyma
K MHTETpaJIbHOMY KaTaJloTy 00pa30BaTe/IbHBIX HHTEPHET-PECYPCOB U K AIEKTPOHHON OUOIMOTEKE
y4eOHO-METOIUUECKUX MAaTEPUAJIOB JUIs 0OIIEro U MpoQecCuoHaIbHOT0 00pa30BaHuUs.

Nudpopmannonnas cucrema "ExanHoe OKHO AocTyna K 00pa3oBaTelbHBIM pecypcam”
co3mana mo 3akazy DenepalbHOro areHTcTBa mo odbpaszoBanuto B 2005-2008 rr. 'omosHOM
pazpaboTuuk mpoekra - @DenepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE  YUPEKICHHE
['ocynapcTBEHHBIH Hay4HO-MCCIIEOBATEIbCKUNA MHCTUTYT HMH(OPMAIIMOHHBIX TEXHOJOTHH U
tenekommyHukauuii (PI'AY I'HUU UTT "Undopmuka") www.informika.ru.

NC "Ennnoe okHO" 00beAMHSAET B €IMHOE HH(OPMAIIMOHHOE TPOCTPAHCTBO 3JEKTPOHHBIE
pecypchl CBOOOIHOTO IOCTYTIA I BCEX ypOBHEH 00pa3oBanus B Poccuu. Pa3aensl aToi cuctemsr:

- DnekTpoHHas OMOIMOTeKa — SIBIIIETCS KpYIHEWIIMM B poccHiickoM cermMeHTe MHTepHeTa
XPaHUJIUILEM ITOJTHOTEKCTOBBIX BEPCUM YUEOHBIX, yUeOHO-METOINYECKUX U HAYUHBIX MaTepUaoB
C OTKpBITHIM JocTynoM. buGmmoteka conepxkut Oonee 30 000 maTepuasioB, MCTOYHMKAMU
KOTOPBIX SIBJISIOTCS OOJI€e TPEXCOT POCCUMCKHUX BY30B M JIPYIMX 00pa3oBaTENIbHBIX U HAYYHBIX
yupexaeHuii. OCHOBY HAaroJHEHUs OMOIMOTEKM COCTABISIOT SJIEKTPOHHBIE BEPCHM Y4eOHO-
METOJUYECKMX MaTepuasoB, MOJTOTOBJICHHbIE B BYy3aX, MPOLIEAIINE pELEH3UPOBAHUE U
PEKOMEH/IOBAaHHbIE K HCIIOJIb30BAaHUIO COBETaMH  (DaKynbTETOB, Y4eOHO-METOIMUYECKUMHU
KOMHUCCHSIMH M JPYTMMHU BY30BCKUMHU CTPYKTYypaMH, OCYIIECTBIISIFOIIMMH KOHTPOJIb Yy4eOHO-
METOUYECKON JESITEIbHOCTH.

- HMuterpanbHblii  Katajmor  0Opa3oBaTENbHBIX  UHTEPHET-PECYPCOB  COAEPIKUT
Ipe/CTaBICHHbIE B CTAaHAAPTU30BaHHOW (oOpMe MeTaJaHHble BHEIIHHUX PECypcoB, a TaKkKe
COJICPKUT OMHUCAHUS TMOTHOTEKCTOBBIX MYyOJUKAIIUNA dJEKTPOHHOU Oubamoreku. O0mmii o0beM
karajora npesbimaer 56 000 meraommcanuii (M3 HUX Okoso 25 000 - BHENIHHWE PECypChl).
Pacmmpennsiii nmouck B "Katamore" ocymecTBisieTcss M0 Ha3BaHWIO, aBTOPY, AHHOTAIUH,
KJIIOUYEBBIM CJIOBaM C BO3MOKHOW (pmiIbTpanued 1Mo TeMaTHke, NpeaMeTy, THIy MaTrepuana,
YPOBHIO 00pa30BaHUs U AyAUTOPUH.
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- N36pannoe. B pasmene mnpencrtaBieHbl MOAOOPKH Hambosiee COAEPKATSIBHBIX M
MOJIE3HBIX, M0 MHEHHUIO PEaKIMH, UHTEPHET-PECypcoB Ui OOIIero W MpoecCHOHATBLHOTO
oOpazoBaHwUsl.

- bubnmnorexu By30B. Pa3znmen comepxuT NOAOOpKH CaWTOB BY30BCKHUX OMOIMOTEK,
AJIEKTPOHHBIX KaTaJIOrOB OMOJIMOTEK BY30B U MOJTHOTEKCTOBBIX 3JIEKTPOHHBIX OMOIHOTEK BY30B.

Jlisi caMOCTOATENBHOTO MMoa00pa JuTepaTypsl B Oubmmuoreke Spl'Y pekomenmyercs
UCIIOJIb30BATh:!

1. Jlmanerii  kabuner (http://lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH
noJsiyueHust on-line qoctyna K CMCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM PEXHUME JIUTEPATYPBI,
IPOCMOTPA ¥ KONMTUPOBAHUS JIEKTPOHHBIX BEPCUN U3aHUI COTPYIHUKOB YHHBepcHUTeTa (yued. u
METO/1. TOCOOMS, TEKCTHI JICKIUH | T.11.) i paboThl B «JIndyHOM KabuHEeTe» HE0OXO0aMMO 3aliTH
Ha caiit Hayunoii 6ubnrorexu Spl'VY ¢ mo0oii Touku, nMeromei JocTyn B Internet, B MyHKT MEHIO
«OIEeKTPOHHBIN KaTaJIOT»; IPOUTHU MPOLIEIypy aBTOPU3ALINU, BBIOPAB BKIAIKY «ABTOPH3ALUA», U
3aIOJIHUTH MPECTABICHHBIE MOJIST HH(POPMAITUH.

2. DnekTpoHHas 6ubnmoreka yueOHbIX MaTepuanos SAplyY

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) coxepxur O6onee 2500 mOIHBIX
TEKCTOB Y4eOHbIX M Yy4eOHO-METOJWYECKHMX MAaTEpPHUaJOB [0 OCHOBHBIM HM3y4aeMbIM
TUCHMIUIMHAM, W3JaHHBIX B YyHHBepcuTeTe. JlOCTYym B CETH YyHHMBEPCHUTETa, JIMOO TIO
JIOTUHY/TIapOIIIO.

3. DnekTpoHHas kapToTeka «KHUroobecneueHHOCThY

(http://www .lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpsiBaer yueOHbIll GOHI
HayyHo Oubmuoreku Spl'Y, mnpenocraBiser oneparuBHY0 HH(POPMALUIO O COCTOSHUU
KHUT000ECTIeYeHHOCTH TUCIUILUIMH OCHOBHOW U JAOMOJIHUTEIBHON JTUTEpaTypOH, a TaKkkKe UK
JTUCHUTUTMH ¥ CHEIHaIbHOCTEH. DIIeKTpOHHAast KapToTeka « KHUTrooOece4eHHOCTh)» JOCTYITHA B
CETH yHUBepcuTeTa 1 uepe3 JInuHbii KaOMHeT.

21


http://window.edu.ru/unilib
http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

