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1. et 0CcBOEHMSA JUCLHMIIIMHBI

OuciprnvHa  «IIporpaMMupoBaHue — JIOTHYECKUMX — KOHTPOJIepoB»  obecrieunBaeT
nproOpeTeHre 3HaHWK W ymeHui B cootBetcTBUU ¢ ®I'OC BIIO, copelicTByeT paciIMpeHHI0
Hay4yHOI'0 Kpyrosopa CTyZeHTa, (h)OpPMUPOBAHMIO IpeJCTaB/eHHss O COBPEMEHHOM COCTOSIHUU
TeopeTHueckol WH(OpPMATUKM W TPUOOpPeTeHHIO CreluaNbHbIX 3HaHWA U3 00sacTu
MO/ie/IMPOBaHMs], IOCTPOEHHS M aHa/lM3a CJIOKHBIX MH(OPMALIMOHHBIX YTPaBJISIOLIUX CUCTEM.

Llenpro M3yuyeHUs: AUCLIMIVIMHBL SB/ISI€TCA: O3HAKOMJ/IEHME CO CTaHJapTHBIMU sI3bIKaMu
NpOrpaMMUpOBaHusl joruueckux KoHTposiepoB (IIVIK), TpafWLMOHHBIMU MOJXOAaMHU K
nporpammupoBannto (I1JIK), mpuoOpeTeHre HABBHIKOB TIOCTPOEHUS HAZEXHBIX IPOTPAMM
JIOTU4eCKUX KOHTPOJ/IEPOB.

2. Mecro auciunuHbl B cTpykrype OIT 6akanaBpuara

OucouruivHa  «IIporpamMmupoBaHye  JIOTMYECKMX — KOHTPOJUIEPOB»  OTHOCHUTCS K
BapHaTUBHOM YacTH (AUCLUIIIMHA 10 BbIOOPY) OIT 6akanaBpuaTa.

HOucuurimHa «IIporpaMMmupoBaHye JIOTMUECKUX KOHTPOJI/IEPOB» BXOAWUT B LMK bl
MaTeMaTUueCKUX M eCTeCTBEeHHO-Hay4HbIX AWCLMIUIMH (BapyvaTUBHAsl 4acTb, JUCLUMIUIMHBI 110
BbIOOpPY), unTaeTcss B 5 cemectpe. OHa MMeeT Pa3HOCTOPOHHHE CBSI3M CO MHOTHMH JPyTrUMHU
MaTeMaTUUeCKUMH U CHelUaJbHbIMU AUCLUIIMHAMUA. [Ipy M3yueHuM OUCLUIIVHBI
«[IporpaMMupoBaHue JTOrMUeCKUX KOHTPOJIZIEPOB» UCIOJIb3YIOTCSl 3HAHUSI OCHOB CTPYKTYPHOTO
1 00BHeKTHO-OPUEeHTPOBAHHOTO MPOrPaMMHUPOBaHMUs, TEOPUN alrOPUTMOB (MallMHbI ThIOpUHTa,
1ipo01eMbl pa3perMOoCTH, TPOO/IeMbI CI0KHOCTU a/lTOPUTMOB) M TEOPUM KOHEUHBIX aBTOMAToB,
(hopMasIbHBIX SI3bIKOB U FPAMMATHK.

[Ipy ocBoeHMU AMCLMITIMHBI HEOOXOAWMBI TaKhe JINYHOCTHbIE XapaKTepUCTHKH, Kak:
o6111asi 06pa30BaHHOCTb, OPraHU30BaHHOCTh U TPY/Z0/00He, CaMOCTOSITe/IbHOCTh, HACTOMUHMBOCTD
B JJOCTVDKEHWH LIe/H.

3. Ilnanupyemblie pe3y/JbTaTbl O00yYeHHsI MO /[JUCLHMIUIHHE, COOTHECEHHbIEé C
IJIAaHUPYeMbIMH pe3ybTatamu ocBoenus OIl 6akanaBpuaTta

[poriecc u3yueHus: JUCLUIUIMHBI HarlpaB/ieH Ha (OpMUpOBaHUe CeAYIOIIUX 3/IEMEHTOB
KoMmrieTeHIIMM B cooTBeTcTBUM ¢ ®T'OC BO, OIT BO u mpuobpeTeHHUs C/IeAYIOIMUX 3HAHUH,
YMEHHWH, HaBbIKOB U (WU/IM) OMbITA [1eATe/TbHOCTH:

dopmupyemas Nupukarop Ilepeuennb
KOMIIeTeHIuA AOCTHOKEeHUA IJIaHUPYeMBbIX pe3y/ibTdTOB 06y‘IEHI/Iﬂ
(ko u KOMIIeTeHI[HH
¢opmymMpoBKa) (xop u
t¢dopmynupoBka)
IIpodeccuoHaIbHbIE KOMITETeHIIHH
[IK — 3.1 3Haer 3HaTh:
OCHOBBI pa3paboTKH —  MeTO/pl TPOrpaMMHPOBaHUS
a/ITOPUTMUYECKUX U noruueckux KoHTposiepoB (ITJIK);
I1K-3 CriocobeH K | mMporpaMMHBIX — MeToAbl TEeCTMPOBAHUA  IPOrpaMMm
paszpaboTke u peleHuit IIK.
TIPOEKTUPOBAHUIO CUCTEMHOTO U
IPOrpaMMHOT0 TIPUK/IaJHOTO YMmerb:
obecrieueHus1, K IIPOrpaMMHOT0 — PpaspabatbiBaTh  MPOrpaMMbl A
HCTI0/Ib30BaHUI0 obecrieueHus; [IpOrpaMMHpPyEeMBIX JIOrN4ecKux
COBpPeMeHHBIX CTPYKTYPY Y BUJIBI KOHTpO/UIEpOB € TIpMMEHEHHEM
TeXHOJIOI i CHCTeMHOTO U Pas/IM4HbIX II0AXO/0B,
TPOrpaMMHPOBAHKS | TIPUK/IAAHOTO — TIPOBOAWTH TECTHUPOBAHWE IPOrPaMM
MPOrPaMMHOTO TJIK.
obecrieuenus;
OCHOBHBIE BnaseTs HaBbIKaAMHU:
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[IPUHLIUATIBI pa3paboTKM M TeCTHPOBAHHS IPOrpaMM
MO/1yJILHOTO, JIOTUYECKHUX KOHTPOJUIEPOB Ha CTaHAAPTHBIX
06BEKTHO - s3b1kax [TJIK

OpPHEHTHPOBAaHHOI'O

U COOBITHIHOIO

TIPOrPaMMMPOBAHUS

4. O0beM, CTPYKTYypa H COfiep)KaHHe JHUCIUIUINHBI
OO0111ast TPY/I0EMKOCTh JUCIIMIIIMHBI COCTaB/IsieT 2 3au. efl., 72 akaj,. Jac.

n/n

Temnbl (pa3aenbl)
AUCHMILINHBI,
HX CO/iep)KaHue

CemecTtp

DopMBI TeKyI1Lero
Bujbl yueOHbIX 3aHATHH, KOHTPOJISA
BKJIIOUAsi CAMOCTOATE/IbHYI0 yCIieBaeMoCTH
padoTy CTy/ieHTOB,
M UX TPYJ0E€MKOCTh ®opma
(B aKajleMHUYeCKHMX Yyacax) NMPOMe)XXyTOUHOM
arrecTanuu
(110 cemecTpam)

KoHTakTHast padora

dTTeCTalliOHHbIe

MCORITAHUS
CAMOCTOATEe/IbHAsA

MpaKTHUeCKKe
nTabopaTopHbIe
KOHCY/IbTal[|K
pabota

NeKLIAN

BBepenue B
nporpammuposanue ITJIK.
Yerpoiicrso ITVIK.
JwuckpeTHble 3afauu. 3afauu
JIOTUYECKOrO YIIpaBJ/IeHUs.
HernpepriBHble 337aun. 3azauu
ToJ/iep>KaHusl yCTONUMBOCTH
VH)KeHepHOM! Teopuu
yIpaBJIeHUsl.
®yukimonuposanue ITJIK no
pabouemy 1uky. OCOOEHHOCTD
nporpamm [VIK. A3bikn
crangapra MOK 61131-3: IL,
ST, FBD, LD, SFC. CpeactBo
paspabotku nporpamm ITJIK.
Busyanuzauus u
VMUTALMOHHOE
MO/le/IMpOBaHue Ccpebl U
00BEKTOB yIIpaB/IeHMUsI.

NupuBuayanbHoe
2 | 2 2 |3agaHue.
3auer.

IIpesBapuTenbHBIE CBe/leHUA
0 A3pIkax crasjapra MOK
61131-3. Tune! JaHHBIX.
VHCTpYMeHTBI U cpe/ibl
niporpamMmMuposanus IVIK.

NupvuBuayanbHoOe
4 | 4 2 |3agaHue.
3auer.

®yHKIMOHATBHBIE O/I0KH.
CueTuuku. [leTeKTopbl
nMynbcoB. R_TRIG petekrop
nepesHero gponTa. F_TRIG
JleTeKTop niepejHero poHTa.
Tpurrepsl. SR nepektoyaTens
C IOMWHAHTOM BKJTFOUeHus. RS
TepeKsIryaresib C JOMUHaHTON

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




BbIK/TtoueHusi. Talimepsl. TON
TaliMep C 3a/1epP>KKOoM
BK/IroueHus. TP reneparop
ummyssca. TOF Taiimep c
3a/1epXKKOY BBIKJTFOUEHUSI.
S3p1ku crangapra MOK
61131-3.

Aspik IL (Instruction List —
CITMCOK MHCTPYKLUI).

A3pik ST —
CTPYKTYPUPOBAHHBIMA TEKCT. npyBrsyansHoe
4. |fI3bik guarpamm 5|14 | 4 1 8 |3amanHue.
(YHKIMOHAIbHBIX 6/10KOB 3aver.

FBD.

SA3bIK pesielfHO-KOHTaKTHBIX
cxem LD.

S13BIK 1OC/Ie;0BaTe/bHBIX
(yHk1MoHanbHbIX cxeM SFC.

ITogxopbl K WNupuBuayanbHoe

5. |mporpammupoBanuto IUVIK. 5 3 3 1 8 |3amaHue.
3auer.

Busyanusanus u

ogenHpoRamHe cpeAb 1 Wy gyaHoe
6. 06’SEKT£B praBJIEHﬁH. E 3 3 1 7,7 |3apanne.

Busyanusaius B cpefie 3auer.

CoDeSys.

Bcero 3a 5 cemecTp 18 | 18 4 31,7 |3auer

Bcero 18 | 18 4 31,7

5. O0pasoBarte/ibHbIe  TEeXHOJIOTHH, HCIO/Jb3yeMble TPH  OCYLIeCTBJIEHHH
o0pa3oBaTe/IbLHOTO MpoLecca Mo AMCHHUIUINHEe

AxkapeMuuecKas JeKnMs (UM JeKLus o011ero Kypca) — rnocsiezioBaTeslbHOe U3/10)KeHHe
Marepuara, OCyleCcTB/sieMoe IperMyIIeCTBEHHO B BH/le MOHOJIOTa NpenofiaBaTesisi. TpeboBaHust
K aKa/leMUUeCKOU JIeKI[M1: COBPEMeHHbII HayuHblll ypPOBEeHb U HacChlllleHHasi TH)OPMATHBHOCTb,
ybesuTenbHasi apryMeHTalysi, JOCTYyTIHasl ¥ TIOHSITHas peyb, YeTKasi CTPYKTypa U JIOTHKa, Halm4yne
SIPKUX TTPUMEPOB, HAYUHBIX ZI0Ka3aTeIbCTB, 000CHOBaHMM, (PaKTOB.

BBopHas JjieKnusa — /laeT IepBoe LIeJIOCTHOe MpeJCcTaB/eHre O AUCLUIVIMHE (WIn ee
paszene) U OpPUEHTUpPYeT CTyJileHTa B CUCTeMe H3yueHUs JaHHOW AUCLUIUIMHBL. CTy[eHTbI
3HAaKOMSITCS C Ha3HayeHUWeM M 3a/layaMHM Kypca, ero pojbi0 M MecTOM B CHCTeMe y4eOHBIX
JUCLIMIUTMH U B CHCTeMe TIOATOTOBKM Crelyanucrta. [laeTcsi KpaTkuii 0030p Kypca, UCTOpHS
pasBUTHS HAyKU U NIPAKTUKH, JOCTV)KEHHUS B 3TOM c(hepe, UMeHa U3BECTHBIX YUeHBIX, U3/1aratoTCst
NepCcrieKTUBHbIE HallpaB/ieHusl UccejoBaHui. Ha 3Tol IeKLIMY BbICKa3bIBAtOTCS METOAUYECKUe U
OpraHM3al{MoHHble 0COOeHHOCTH paboThl B paMKax Kypca, a TakxKe [aeTcs aHauu3
peKoMeHZyeMoU yuebHO-MeTOJueCcKOi TMTepaTyphI.

CemuHap (ceMuMHapcKoe 3aHATHe) — (opMa 3aHATHUs, Ha KOTOPOM IIPOMCXOJUT
oOcy)XaeHre CTy[JeHTaMH 1107, PYKOBOZACTBOM TIpeIiofiaBaTesisi 3apaHee I10JTrOTOB/IEHHBIX
JIOK/IaZloB, pedpepaToB, NpoeKTOB. CeMUHAp BBHIMNOHSAET Caefyrolue (QyHKLUMA: CUCTeMaTHh3aLys
1 000011eHre 3HaHWI TI0 M3YYeHHOMY BOTIPOCY, TeMe, pa3feny (B TOM uKCiIe B HECKOJIBKHX
yueOHBIX Kypcax); COBepIleHCTBOBaHWE YMeHHM paboTaTh C JOTMOJHUTENbHBIMUA WCTOYHUKAMUY,
COTIOCTaB/ISATh U3/I0’KEHUe OJIHMX U TeX >Ke BOMPOCOB B Pa3/IMYHbIX MCTOYHHMKAX MH(OpMaLy;
yYMeHUi BbICKa3bIBaTh CBOK TOUKY 3peHHs], 000CHOBLIBATH ee; MucaTh pedepatsl, Te3UCHI U MJIaHbI
JIOK/IaZIOB 1 COOOIIeHHH, KOHCITIEKTUPOBATh MpounTaHHoe. [11aH ceMruHapa 03ByurBaeTCsi 3apaHee
Y B HeM 00BbIYHO YKa3bIBalOTCSI OCHOBHBIE BOTIPOCHI, TIO//IeXKalljlie paCCMOTPEHUIO U JIUTepaTypa,
pekoMeH/lyemast BCeM U OT/ie/IbHbIM J0K/IaYMKaM.

IIpakTHueckoe 3aHsTHe — 3aHsATHeE, TOCBSIEHHOe OCBOEHHI0 KOHKDETHBIX YMEHUH U
HaBBIKOB U 3aKPeIJIeHHUIO OyYeHHbIX Ha JIeKL[MU 3HaHUH 10 Mpe/i/I0KeHHOMY aJifOpPUTMY.
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6. ITepeuenb MH(GOPMALMOHHBIX TEXHOJIOTHH, HCIIO/Ib3yeMbIX NPH OCyLIeCTB/IeHHHU
o0pa3oBaTe/IbHOTO MpoIecca MO0 /[JUCHUIUIMHE, BK/IIOYas IepevyeHb JIMI[eH3HOHHOIO
NMpOrpaMMHOro o0ecrieyeHUsi ¥ HMH(OPMALUOHHBIX CIPABOYHBIX CcUCcTeM (TIpH
He00X0MMOCTH)

B niporiecce ocyiiecTBieHyst 06pa30oBaTe/TbHOTO MPOLIeCca UCTIOMb3YOTCS:

— 77151 GOpMUPOBaHUS TEKCTOB MaTepyasioB //isi IPOMEXKYTOYHOM U TeKylllel aTTecTaluu —
riporpamMmbl Microsoft Office, u3garenbckas cucrema LaTex;

— i TIoucKa yueOHOW murtepatypel Oubmoreku HApl'Y  — ABTOMaTH3MpOBaHHas
6ubsmoreunas nHpopmarmonHas cuctema "BYKU-NEXT" (ABUC "Byku-Next");

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

7. IlepeueHb OCHOBHOW H [IONIO/THUTE/JHHOH Y4Ye0HOW JIMTepaTypbl, PpecypcoB
UH(OPMALNIOHHO-Te/IEKOMMYHUKAI[UOHHOW ceTH «VIHTepHeT», HEOOXOJUMBIX /il
OCBOEHMS JUCLUNIUHBI

a) OCHOBHasI:

1. KysemuH, E. B., ABTOMaTHbIe CYeTYMKOBBIE MallMHbI : MoHOorpadwus / E. B. Ky3bmuH,
B. A. CokoJsioB; Apoci. roc. yu-1, Apociasns, Apl'Y, 2012, 158c¢

2. Ky3bmuH, E. B., ABTOMaTHble CYETUMKOBbIE MalllMHbI [DNeKTPOHHBIN pecypc] :
MoHorpadus / E. B. Ky3smuH, B. A. Cokosnos; fIpoci. roc. yH-T, fipocnasisb, SApl'Y, 2012, 158c

3. Ky3bmun, E. B., Bepudwukauys mogeneii mporpamm : yueb. mocobue s By30B / E. B.
KysbmuH ; og pea. B. A. CokosioBa, Apocnasns, Apl'Y, 2008, 174c

4. KysemuH, E. B., Bepudwukanus mogesneil porpamMm [O1eKTPOHHBIN pecypc] : yueb.
riocobue g1 By30B / E. B. Ky3emuH ; oz pea. B. A. CokonoBa, Apocnasnb, Spl'Y, 2008, 174c

5. Ilapp 3. IIporpamMmmMmupyemble KOHTPOJL/IEPBL: PyKOBOACTBO /11 MHXKeHepa. M.:

BMHOM. Jlaboparopusi 3HaHui, 2007. 516 c.
6. Ilerpos I.B. IIporpammupyemMsble KOHTpo/uiepbl. CTaHAAPTHBIE A3bIKU U IIPUEMbI
rpuksagHoro npoekruposanus. M.: COJIOH-IIpecc, 2004. 256 c.

0) JoroTHUTe/TbHAST:

1. Munaes I.T'., Camornenko B.B. [Iporpammupyemsle 1ornueckrie KOHTPOJIIEPHI:
MpaKTUYeCKoe PYKOBO/ZCTBO /i HAUMHaroIero nxenepa. CraspornoJis: AI'PYC,
2009. 100 c.

2. PykoBozcTBO nonb3oBaTess 1o nporpamMmmupoBanuio [TJIK B CoDeSys 2.3. TIK
IIpoior, 2008.

3. Busyanuzauus CoDeSys. [lorosHeHUe K pyKOBOZCTBY M0JIb30BaTeIs 10
niporpammupoBanuto [IJIK B CoDeSys 2.3. IIK IIposor, 2008.

4. Cpega nporpammupoBanusi CoDeSys 2.3.9. — http://www.owen.ru/

B) pecypchbl ceTu «/IHTepHeT»

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.
6.

OnekTpoHHO-0MbIMoTeuHas cucteMa «FOpaiiT»( https://urait.ru/ ).
OeKTpoHHO-6Mb/MoTeuHast cucteMa «JIaub»( https://e.lanbook.com/).

8. MaTepuasibHO-TeXHUUYeCKass 0a3a, HeoOxoquMasi Il OCYyLIeCTBJ/IEHHUSA

o0pa3oBaTe/IbHOr0 MPoOLecca Mo AUCHUITHHEe
Ayautopuu, 060pyZoOBaHHbIe [/ TIPOBeAEHUs €KUM, TPaKTUYeCKUX 3aHITHH U
KOHCy/bTaluk, GoH 1 6ub/MoTeKr, KOMITbIOTepHas TEXHUKaA.

ABTOp(BI) :


http://www.owen.ru/
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/

ripodeccop Kadepbl TeopeTHueckor uHhGOpMaTUKY, . @.-M. H.  Ky3bmuH E.B.



ITpunoxenue Nel K paGoueii mporpaMme JUCIUIIMHBI
«IIporpamMMupoBaHue JI0OrHYecKUX KOHTPOJUIEPOB»

@DoH/I OLIeHOYHBIX CPeACTB
JJ/1s1 IPOBe/ieHUs TeKyllleil U MPOMe)XXyTOUYHOM aTTecTallii CTYAeHTOB
Mo JUCIUII/IMHE

1. TunoBble KOHTPO/IbHBbIE 33/jaHMsI WIH HHbIe MaTepHaJIbl,
Heo0XoMMbIe /1A OL|eHKH 3HAHHWI, yMeHH, HAaBbIKOB U (M/IH) ONbITA
AeATe/IbHOCTH, XapaKTepHU3yIoIIHX 3Tanbl ()OPMHPOBaHNs KOMIIeTeHLINH

1.1 KoHTpO/IbHBIE 33/JaHUSI U UHbIEe MaTepHUaJibl,
HCI0J/Ib3yeMble B Ipoljecce TeKylel aTTecTaluu

BapuaHT MHMBH/lya/IbHOI0 3a/iaHMS.

YcTaHOBKa, Cxema KOTOpPOW TIpe/iCTaBleHa Ha pUCYHKe, TIpeJjHa3HauyeHa [Jis
TIPUTOTOBJIEHUSI CMeCel U3 IBYX KOMITOHEHTOB. [1epBbIii CMellrBaeMblii KOMIIOHEHT MOJaeTcsl U3
Gaka 1 mocpezacTBoM kiaraHa «Kil» B M3HauasbHO TYCTOM (HET CUrHasa OT JaTturka «IY0»)
pe3epByap 10 TeX Top, MoKa He cpaboTaeT AaTuvK ypoBHsS «/1Y1». ITo cpabaTkiBaHHMIO aTUMKa
«dY1» knanan «Kinl» 3akpbiBaetcsi. 3aTeM OoTKpbiBaeTcsi «Kn2» 1 u3 6aka 2 rojaeTcst BTOpou
CMellIMBaeMbIii KOMIIOHEHT /I0 TeX TIop, TIOKa He cpaboTaeT JaTuvK YPoBHs «[1Y?2», mocie uero
knanaH «Kn2» 3akpbiBaetrcs. [lanee B TeueHue T CeKyH[, C TIOMOLLbIO MellajKyd B pe3epByape
TPOMCXOJUT TepeMelllMBaHhe KOMIIOHEHTOB TIpY OIpeJie/ieHHOW TemIiepatype, KOTopasi
rofiflep>kuBaeTcs HarpesaresieM. [10 ucTeyeHUM 3TOro BpeMeHU OTKpbIBaeTcs KjamnaH «PKi» u
MPOMCXOJUT BBITPY3Ka TOTOBOM CMecu. Bbirpyska 3akaHuuBaeTcsi, T.e. kianaH «PKi»
3aKpbIBaeTCs, KaK TO/JbKO IIponajiaeT CUrHaga OT fAaruyvka ypoBHS «IYO». Kiaran «AKn»
WCIIOMb3yeTCsl Jig TPUHYAUTE/bHOIO CIMBa CMeCHd U3 pe3epByapa. Hamnuue cMmermmBaeMbIX
KOMIIOHEHTOB B 0akax Oompe/iesisieTcsi 10 COOTBETCTBYIOLIUM JlaTuiKaM YpoBHs «IB1» u «152».
OYHKI[MOHUPOBaHWe Mellla/Kd OTpeZesisieTCs 10 AaTYiKy paboThl MpuBoza Mernankud «JPID».
Temneparypa HarpeBaTe/bHOI'O 37IeMeHTa OTC/eXUBAeTCsd C IIOMOLbI0 JaTudKa BepxHeu
Temrepatypbl «BT», maTurka HkHel Temmepatypbl «HT» U gaTumka paboueil TeMriepaTypbl
«PT». Ecmu mocse 3amycka yCTaHOBKM HarpeBaTe/lb MMeeT TeMIlepaTypy MeHbllle HIDKHe!
TeMIlepaTypbl, TO OH BKJ/IHOYaeTCss W HauuMHAeT HarpeBaTbCs. Kak TOMBKO Temmeparypa
HarpeBaTesIsi [JOCTUraeT 3aJlaHHOIO BepXHero 3HaueHWs, TO HarpeBaTe/lb BBIK/IKOYAETCH U
TOCTeTIeHHO OCThIBAaeT. 3ajlaua HarpeBaTesisi COCTOMT B TOAJep>XKaHHU HEKOTOpOM paboueit
TeMIlepaTypbl, HEOOXOAWUMOW [yii CMelLIMBaHUS KOMIIOHeHTOB. Pabouasi Temmeparypa
yCTaHaB/IMBaeTCs TakKUM 00pa3oM, uToObl ObITh Ha HECKOJBbKO TPA/[yCOB MeHbIIe HIDKHEU
TeMIiepaTypbl. 3amyck, 3KCTPeHHas OCTaHOBKA U IJIaBHOE 3aBeplleHre pabOThl yCTaHOBKU
OCYLL[eCTBJIIeTCS COOTBETCTBYHOLUMU KHONKaMU TMaHenu yrpasneHus: «Ilyck», «Crom» u
«3aBepi». [Toj naBHBIM 3aBepilieHHMeM pabOTbl MOHWMAaETCsl BBIK/IIOUEHWe YCTaHOBKU T0OCIIe
TOro, Kak Oy/leT MpUroToB/ieHa TeKylljasi TOPI[|si CMeCH U TIOJIHOCTBIO BbIZIAHA uepe3 KjiaraH
«PKn». YcraHoBKa MO IPUTOTOBAEHUIO CMeCel SB/SeTCd aBTOMaTUYeCKOW. YIipaBiieHue
YCTAaHOBKOM OCYILIeCTB/ISIETCSI C TOMOILBI0 TPOrpaMMHPYEMOro JIOTUYeCKOro KOHTpOJLiepa
(IUIK), nonyuvaroiiero BXoHble CUTHa/Ibl OT JaTYMKOB YCTaHOBKM, KHOIIOK U MepeK/touaTesien
TaHe/y yIipaB/eHUsl OIepaTopa W MOJArollero BbIXOJHble CUTHa/bl Ha HarpeBaresib, NPUBOJ,
Mellla/IKy, IPUBO/IbI K/IaTlaHOB U JIaMIIbl ITaHe/IN YIIpaBJIeHus.

3amaya coCcTOMT B HanwcaHuu nporpammbl s ITJIK ¢ 13 Bxogamu U 23 BbIXO/aMH,
rpe/lHa3HAUEHHOr0 /Il ympaB/eHus] yCTaHOBKOM. «YTIpaB/sitdo OCHOBY» mnporpammbel I1JIK
HeoOxomuMO peanu3oBaTh Ha s3bike SFC, HamonHeHWe 1miaroB W repexofioB SFC-cxeMbl
OCYIL[eCTB/IsSIeTCST Ha ocTaBLIMXcs ueThipéx sisbikax FBD/CFC, LD, IL, ST. Unrepdeiic ITJIK
yTpaB/ieHUs] YCTaHOBKOM Tpe/iCTaB/ieH Ha pucyHKe. [TogpobHbie TpeboBanus K nmporpamme TTJIK
Y BU3ya/u3ariuy 0ObeKTOB YIIpaBIeHUs TPUBOJSTCS OT/AEbHO.



Kputepuu orjeHuBanus

Onenka

Kpurepun

OTuuHO

OIIK-2. 3HaeT mpWHLUIbLI pabOThl MPOrPaMMHPYEMBIX JIOTHYEeCKUX
KOHTPOJI/IEPOB; YCTPOMCTBO U K/ItOUEBbIe [TOHATHS IPOrPaMMHUPYEMbBIX
JIOTU4eCKUX KOHTPOJIJIEPOB; CTaHJapTHbIE S3bIKK ITPOrPaMMUPOBAHUS
JIOTUYeCKUX KOHTPOJUIepOB. YMeeT paboTaTh CO cpefioil pa3paboTKu
NporpaMM JIOTMYeCKUX KOHTPOJIJIEPOB (Ha IpuMepe IOMYJ/ISIPHOM
cpenbl CoDeSys); pa3pabaTbIBaTh MPOTPaMMBbI [Jisi IPOTPAMMHPY€MbIX
JIOTUYeCKUX KOHTPOJUIEPOB C IPUMEHEeHHeM DPas3/IMuHBbIX MOAXOA0B K
IPOrpaMMHPOBAHUIO C MCII0J/Ib30BaHUEM CTaHJapTHBIX A3bIKOB [1JIK;
MPOBOAUTh MMUTALIMOHHOE MO/Ie/TUPOBaHNe Cpefbl U 00BEKTOB
yripaenenusi [TJIK. ByiasieeT HaBbIKaMy pa3pabOTKM M TeCTHPOBaHUSI
MpOrpamMM JIOTUYeCKUX KOHTPOJ/IEPOB Ha CTaHAapTHBIX fA3bIKax [IJIK

[TK-7. 3HaeT MeTO/bl MPOrpaMMHPOBAHUS JIOTUYECKUX KOHTPOJIJIEPOB
(TIJIK); metomel TectupoBanust mporpamm I1JIK. Ymeet pa3zpabateiBaTh
MporpamMMbl /i1l TIPOrpaMMUPYeMbIX JIOTUUeCKUX KOHTPOJUIEPOB C
[pUMEeHeHWeM pas3/IMUHbIX [I0AXO0/0B; TPOBOAUTL TeCTHpPOBaHUe
rnporpamMm [1JIK. Biazeer HaBbIKaMu pa3pabOTKH W TeCTHUPOBAHUS
IIporpamMM JIOTMYeCKUX KOHTPOJUIePOB Ha CTaHAapTHBIX A3biKax I1JIK

3ajaua BBITIOJTHEHA MIPAaBUJIbHO B TIOJTHOM 00BEMe.

Xoporto

OIIK-2. 3HaeT mpWHLUIMBLI PabOThl MPOrpaMMHPYEMBIX JIOTUYeCKHX
KOHTDOJI/IEPOB; YCTPOMCTBO U K/ItOUeBbIe IMOHSATHS IPOrPaMMUPYeMBbIX
JIOTUYeCKUX KOHTPOJI/IEPOB; CTaHJapTHBIE S3bIKY IIPOrpaMMUPOBAHUA
JIOTMYeCKUX KOHTPOJ/UIepOB. YMeeT paboTaTh CO cpefiol pa3paboTku
NporpaMM JIOTMYeCKUX KOHTPOJUIEPOB (Ha MNpuMepe IOMYJ/ISIPHON
cpeabl CoDeSys); pazpabaTbiBaTh IIPOrPaMMBI A1JIsi IPOrPaMMUPYeMbIX
JIOTUYeCKUX KOHTPOJUIEPOB C NPUMEHEHHWeM pas/M4HbIX MOX0L0B K
IPOrpaMMHPOBAHUIO C MCII0/Ib30BaHMEM CTaHAapTHBIX A3bIKOB [1JIK;
MPOBOIMTh MMHWTALIMOHHOE MO/Je/TMPOBaHNe cpeabl U 00BEKTOB
ynpasnienusi [1JIK. Braseer HaBblKamMu pa3paboTKU W TeCTUPOBAHUS
IpOrpamMM JIOTUYeCKUX KOHTPOJIePOB Ha CTaHAAapTHBIX A3biKax [IJIK

ITK-7. 3HaeT MeTO/bl MPOrPaMMHUPOBAHUS JIOTUUECKUX KOHTPOJIJIEPOB
(TIJIK); meToel TecTupoBanust porpamm [1JIK. Ymeet pa3pabatbiBaTh
MpOrpamMMbl i1l TIPOrPaMMUPYeMbIX JIOTUUeCKUX KOHTPOJUIEPOB C
[pUMEeHeHWeM pas3/IMuHbIX [I0AXO0[0B; TPOBOAUTL TeCTHpOBaHUe
nporpamM [IJIK. Biageer HaBbIKaMu pa3pabOTKH W TeCTHPOBAHUS
IporpamMM JIOTMYeCKHUX KOHTPOJUIepPOB Ha CTaHAapTHBIX A3bikax I1JIK

3ajaua BbIMO/IHEHA MpaBWIbHO. HO He ObIN 3a/1efiCTBOBAH OJUH W3
CTaH/IaPTHBIX SI3bIKOB MPOrPaMMHPOBAHUSI.

YAOBJIETBOPI/ITEIILHO

OITK-2. 3HaeT MpUHIOMIBI PabOTHl MPOTPaMMHPYEMBIX JIOTUUECKUAX
KOHTPOJI/IEPOB; YCTPOMCTBO Y KJIIOUEBBIe MTOHATUS [IPOrPaMMUPYEMbIX
JIOTUYeCKUX KOHTPOJIZIEPOB; CTaHJapTHbIE SI3bIKM MPOrPaMMUPOBaHUS
JIOTUYeCKUX KOHTPOJUIEpOB. YMeeT paboTaTh CO cpefioil pa3paboTKu
MporpaMM JIOTMUeCKUX KOHTPOJIJIEPOB (HAa TMpuMepe TMOMY/SIPHOM
cpezsl CoDeSys); pa3pabaTbIBaTh MPOTrpaMMBbI /1Sl IPOTPAMMHPYeMBIX
JIOTUYeCKUX KOHTPOJUIEPOB C NPUMEHeHHWeM pPas3/IMYHbIX IMOJX0[0B K
MPOrpaMMHPOBaHUIO C UCIIO0J/Ib30BaHUEM CTaHAApTHbBIX A3bIKOB I1JIK;
MIPOBO/IUTh MMUTAI[MOHHOE MO/Ie/TUPOBaHUe Cpefibl U 00BEKTOB
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yripaenenusi [TJIK. Braseer HaBbIKaMy pa3pabOTKM M TeCTHPOBaHUS
MpPOrpaMm JIOTUYECKUX KOHTPOJJIEPOB Ha CTaHAapTHBIX g3bikax [TJIK

[TIK-7. 3HaeT MeTO/bI NPOrpaMMUPOBaHUs JIOTUYECKUX KOHTPOJL/IEPOB
(TIJIK); metozsl TecTrpoBanusi iporpamm I[1JTIK. YMmeet pa3pabaThiBaTh
MporpamMMsbl i1 NPOrpaMMUPYeMbIX JIOTUYeCKUX KOHTPOJUIEPOB C
[PUMEHeHHWeM pas3/IMuHbIX [OJXO0JO0B; IPOBOAUTL TeCTUPOBaHUE
nporpamm [1JIK. Brnageer HaBblkamMy pa3pabOTKH U TeCTHPOBaHHS
TporpamMM JIOTMYeCKHUX KOHTPOJUIePOB Ha CTaHAapTHBIX A3biKax [1JIK

3a/laua  BbIMOJIHEHA 4YacTM4HO. [Iporpamma HamucaHa. [lpu
TeCTUPOBAHUM BO3HUKAIOT CUTYAI[UH HEKOPPEKTHOTO CpabaThIBaHMS.

HeynosneTBopuTenbHO

OITK-2. He 3HaeT MPUHLUITEI pa0OTHI IPOTPaMMHUPYEMbIX JIOTHUECKUX
KOHTPOJI/IEPOB; YCTPOMCTBO U K/IIOUEeBbIe [TOHATHS IPOrPaMMHUPYeEMbIX
JIOTUYeCKUX KOHTPOJIJIEPOB; CTaHJapTHbIE SI3bIKM MIPOrPaMMUPOBaHUS
JIOrMUecKuX KOHTposiiepoB. He ymeeT paboTath co cpe/ioii pa3paboTKu
MporpaMM JIOTMUECKUX KOHTPOJIJIEPOB (Ha MpuMepe TMOMY/SIPHOM
cpenbl CoDeSys); pa3pabaTbIBaTh MPOTpaMMBbI [Jisi IPOTPAMMHPYeMbIX
JIOTUYeCKUX KOHTPOJUIEPOB C NPUMEHeHHWeM DPa3/MYHbIX MOJX0J0B K
MPOrpaMMHPOBAaHUIO C MCIIO/Ib30BaHKWeM CTaHAApTHBIX A3bIKOB [1JIK;
MPOBO/IUTh WMWTAL[MOHHOE MOJEeIpOBaHHWe Cpefbl U 00BEKTOB
yripaenenusi [TJIK. He BnageeT HaBbIKaMu pa3pabOTKH U TECTUPOBAHHUS
MPOrpaMm JIOTUYECKHUX KOHTPOJJIEPOB Ha CTaHAApPTHBIX g3bikax [TJIK

[IK-7. He 3HaeT MeTOApl IPOrpaMMUPOBAaHUA  JIOTUYECKUX
kKoHTposutepoB (ITJIK); metozbl TectupoBanus nporpamm IIJIK. He
yMeeT  pas3pabarbiBaTb IpoOrpaMMbl  [Jjii  [POrPaMMHPYyeMbIX
JIOTUYeCKUX KOHTPOJI/IEPOB C IPUMEHEHHWeM pas/IMYHbIX I0AXO70B;
npoBoAuTh TectupoBaHue mporpamm I[IJIK. He Bnajeer HaBbIKamMu
pa3pabOTKH ¥ TECTUPOBAHUS ITPOTPAMM JIOTHUECKUX KOHTPOJIJIEPOB Ha
craHgapTHbIX A3blkax [IJIK

3aziaua He BBITIOJIHEHa.




1.1 CniucoK BonpocoB M (M/1M) 3a/JaHU# AJIsl POBe/JeHUs1 MPOMEe)XYTOYHOM aTTeCTaluu

BOHPOCLI AJIA IIOATOTOBKH K 3d4€Ty.

Pa3zen 1. Beegenue B nporpammupoanue I1JIK.

Ycrpoiicteo IJIK.

JvcKpeTHBbIe 3a/lauu.

3a/1auy JIOTMYEeCKOro yrnpaBJieHuUs.

HernpepriBHbIe 3a7auul.

3a/jauu MoA/iepyKaHusl yCTOMUMBOCTH UH)KeHePHOM TeOpUM YIIPaBJ/IeHUsI.
dyukimonuposanue [1JIK no pabouemy 1{UKTy.

OcobenHocTs riporpamm ITJIK.

A3biku ctangapra MOK 61131-3: IL, ST, FBD, LD, SFC.

CpezctBo pa3paboTtku riporpamm ITJIK.

Busyanu3aiusi 1 MUMUTaL[MOHHOE MO/Ie/TMpOBaHKe Cpe/ibl U 00beKTOB yIpaB/ieHusl.

Paspgen 2. TlpeaBapuTenbHble cBefieHUs O sf3bIKax ctaHgapra MOK 61131-3.
Twurbl 1aHHBIX.

NHuctpymenTsl U cpefibl rporpammuposanus [1JTK.

[Tporpammbl, hyHKIMH, HYHKIMOHA/IBEHBIE OJIOKH.

Pazgen 3. ®yHKI[MOHAIbHBIE OJIOKH.
CueTunKu.

[leTeKkTopbl UMITYJILCOB.

R_TRIG petekTop nepegHero (GpoHTa.
F_TRIG pgetekrop nepesHero ¢poHTa.
Tpurrepsl.

SR nepeksouarens C JOMAHAHTOU BK/IFOUEHUSI.
RS nepekntouaTenb C JOMUHAHTOM BHIK/THOUEHUSI.
Tanmepsl.

TON Taiimep C 3a/1ep>KKOW BK/IFOUEHUSI.

TP reneparop umimyJibca.

TOF Taiimep c 3a/1ep>KKOW BBIK/TFHOUEHMUS.

Pazpgen 4. A3biku ctangapta MOK 61131-3.

Aswik IL (Instruction List — ciMCOK UHCTPYKLIMM).

A3bIK ST — CTPYKTYpHUPOBaHHbBIN TEKCT.

SI3bIK uarpamm GyHKIMOHaMBHBIX 6710K0B FBD.

S13bIK pesleliHO-KOHTaKTHBIX cxeM LD.

S3BIK TIOC/Ie/joBaTeNbHBIX (PYHKLIMOHAMbHBIX cxeM SFC.

Paspen 5. Metozp! ¥ oaxoAs! K riporpammuposanuto I1JIK.
TpaauLMoHHbIE U COBPEMEHHbIE MOAX0AbI K porpamMupoBanuto TT/IK.

Pazgen 6. Busyanuzaiys v MMUTaLMOHHOE MOJIe/TMPOBaHKe.

Busyanu3aiiusi 1 UMUTAIMOHHOE MO/Ie/TUPOBaHUe CPe/ibl U 00ObEKTOB YIPaB/IeHHSI.
Busyanuzauus B cpesie CoDeSys.
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KpuTepuu BbicTaB/IeHUs 3a4éTa.

OrleHKa «3aUTeHO0» BbICTAB/ISETCS CTYZEeHTY, KOTOPBIM:

} MPOYHO YCBOW/I MPEyCMOTPEHHBIN MPOrpaMMHBIN MaTepHart;

}  INpaBW/IbHO, aPrYMEHTHPOBAHO OTBETHUJI Ha BCE BOMPOCHI, C TIPUBE/IEHHEM ITPUMEPOB;

}  mokasan riy0oKHe CHCTeMaTH3UpPOBAHHbIE 3HAHWS, BJIAJIEET MPHUEMAMH PACCYXKAEHUs U
COTIOCTaB/IsieT MaTepyan K3 pasHbIX WCTOUYHHKOB: TEOPHUIO CBSI3bIBAET C MPAaKTUKOW,
JPyTMMU TeMaMH [JaHHOT' O Kypca, APYIMX U3yuyaeMbIX IIpejMeTOB.

[ononHuTeNbHBIM yC/IOBUEM TIOJIyUeHHUs OLIeHKU «3auTeHO» SBJISIeTCSl  YCIellHOoe
BBITIO/THEHME MTPAKTHUeCKOW paboThI

O1leHKa «He 3a4TeH0» BhICTaB/sieTCsi CTy/1eHTY, KOTOPbIi He cripaBuiicsi ¢ 50% BOMPOCOB
Y 3a/laHWiA, B OTBETAX Ha APYyTHe BOPOCHI JOMYCTH/I CyIleCTBeHHbIe oIOKH. He MOXXeT OTBeTUTh
Ha /IOTO/IHUTeJIbHbIe BONPOCHI, Npe/iIoKeHHbIe NperojaBaTesieM. Lles10cTHOro npe/icTaBieHus o
B3aMMOCBSI351X, KOMIIOHEHTaX JAUCLIMIVIMHBI Y CTyZleHTa HeT.
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2. [TepeyeHb KOMIIeTeHIUM, dTanbl UX (JOPMUPOBaHMs, ONIMCAaHKe TOKa3aTe/leld 1
KpUTepHeB OLleHUBaHHUA KOMIIeTeHIMI Ha Pa3/IMYHbIX Tanax ux ¢opMupoBaHus,
OnMcaHue MIKa/IbI OLleHNBaHUSA

2.1. IlIkana oneHuBaHus C()OPMHUPOBAHHOCTH KOMITETEHI[HI U ee OMUCAHHe

OueHvBaHue ypoBHS C(OPMUPOBAaHHOCTU KOMIIETEHLM B IIpoLiecce OCBOEHUs
JUCLIATI/IVHBI OCYLLIeCTBIIIeTCS 110 CIelyIolllel TpeXypOBHeBO! LlIKaJle:

ITopoeoeblil yposeHb - TipeAiTiosiaraeT OTpayKeHre TeX 0XKUJAeMbIX pe3y/bTaToB, KOTOpbIe
oTipeZieISIFOT MUHUMAaJIbHBIA HAa0Op 3HaHW W (UM) yMeHWH W (W) HaBBIKOB, TIOJTyUeHHBIX
CTY/IeHTOM B pe3y/ibTaTe OCBOEHHS IUCIUIUIMHBI. [10poroBelii ypoBeHb sIB/IsieTCsl 00s13aTebHbIM
YPOBHEM J/1s1 CTYZieHTa K MOMEHTY 3aBepIleHHsI UM OCBOEHMS JaHHOU [JUCLIUIUIVHBI.

IIpodsuHymblii ypoeeHb - TIpeArioyiaraeT CloCOOHOCTh CTY/IeHTa MCIO/Ib30BaTh 3HAHUS,
YMeHMs], HaBbIKU U (W/IM) OMBIT JeATeNbHOCTH, NOJyUYeHHble NPY OCBOEHUM JUCLIUIIUHBI, JJIs
peleHNs Ipo¢eCcCUOHaNbHBIX 3a/a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT IIOPOrOBbIM YPOBEHb
T10 HECKOJIbKKM CYIL1[eCTBEHHBIM IIPU3HAKaM.

Bbicokuil ypoeeHb - TIpeAriosiaraeT CHOCOOHOCTh CTy/leHTa HCII0/b30BaTh IOTEHIIUA
VHTErPUPOBaHHBIX 3HAaHWM, YMEHWH, HaBbIKOB U (U/IM) OMbITA JeSTeIbHOCTH, TI0JyUYeHHBIX TpU
OCBOEHWU [IMCLMIUIMHBI, [Jid TBOPUECKOTO pelleHWs TpoQecCUOHaIbHbIX 3aZaud U
CaMOCTOSITE/ILHOTO TIOMCKa HOBBIX TIOAXOJOB B WX peLIeHWH IyTeM KOMOWHUDOBaHUS U
WCTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelleHHst MPUMEHUTEeNbHO K KOHKPETHBIM YCIOBHSIM.
Bricokuii ypoBeHb ITPEBOCXOUT MTOPOTOBbIM YPOBEHB I10 BCEM CYLL[eCTBEHHBIM IIPU3HAKaM.
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2.2, [lepeueHb KOMIIeTeHI{Mii, 3Tanbl X (GopMHUPOBaHUsA, ONIMCAHKeE MTOKa3aTe/leid U KpUTepHeB OlleHMBaHNUsI KOMIIeTeHI[UHM Ha pPa3/InuHbIX

JTanax ux ()opMHpPOBaHUS

JTanbl IIIkana ¥ KpuTepuM OLleHUBAHUA KOMIIeTeHLHH
Kopg ®opma dhopmu- MoKkasaTe/nmu Ha pa3/IMYHbBIX ITanax ux ()OpMUpPOBaHUS
KoMIIe- poBaHuA
KOHTPOJIA OLIeHMBaHUA »
TeHIUH (Ne Tembl IToporoBbii . .
IIpoaBUHYTHIN YPOBEHb BbiCOKHMY YyPOBEHDb
(pa3pgena) YPOBE€Hb
Oo6uenpodeccnoHa/bHbIE KOMIIETEHI[HH
3HaTh: 3HaTh: 3HaTh: 3HaTh:
TIPUHLIUTIBI PA0OTHI TIPUHLIUTIBI PA0OTEI TIPUHLIUTIBI PA0OTHI TIPUHLIUTIBI PA0OTEI
TIPOTPaMMHPYEMBIX TTPOTPaMMHUPYeMBbIX TIPOTPaMMHPYEMBIX TIPOTrPAMMMPYEMBIX JIOTUUECKUX
JIOTUYeCKUX JIOTUYEeCKUX JIOTUUeCKUX KOHTPOJIJIEPOB; | KOHTPOJIIEPOB;
KOHTPOJIJIEPOB; KOHTDOJLJIEPOB; YCTPOUCTBO U KJTFOUEBbIe YCTPOMCTBO U KJTFOUEBbIe TIOHSTHS
YCTPONCTBO U YCTPOUCTBO U TIOHSITHUS TPOrPaMMUPYEMbIX JIOTUUeCKUX
K/TIOUEBbIe TIOHSATHUS KJTFOUEBBIE TIOHATHUS MIPOrpPaMMHPYyeMbIX KOHTPOJIJIEPOB;
MTPOTrPaMMHPYEMBIX ITPOTPaMMUPYeMBIX JIOTUYECKUX KOHTPOJIJIEPOB; | CTaHZAPTHBIE SI3BIKU
JIOTUYeCKUX JIOTUYEeCKUX CTaHAAPTHBIE S3bIKU TPOrPaMMUPOBaHUS JIOTUUeCKUX
KOHTPOJIJIEPOB; KOHTPOJIJIEPOB; TIPOrPaMMHUPOBaHUS KOHTPOJIJIEPOB.
CTaH/IapPTHBIE S3bIKU CTaH/IapPTHBIE S3BIKA JIOTUYECKUX KOHTPOJJIEPOB. | YMeTh:
TPOrPaMMHUPOBaHUS MPOrPaMMHUPOBaHUS YMmetsb: paboTaTh €O cpefioit pa3paboTKu
OIK-2 i‘;ﬂaﬁzﬂy“"me 16 JIOTUYeCKUX JIOTUYECKUX paboTaTh co cpefioit MPOrpaMM JIOTHYECKUX
: KOHTPOJIJIEPOB. KOHTPOJIJIEPOB. pa3paboTKu pOrpaMm KOHTPOJIJIepOB (Ha IpuMepe
3auer. Ymetn: Ymerh: JIOTUUeCKUX KOHTPOJIJIEpOB | MomyJisipHOU cpebl CoDeSys);
paboraThb co cpefioi paboratk co cpefoi (Ha mpuMepe MOMY/IIPHOU pa3pabaTeIiBaTh MPOrpaMMBbI JIJIst
pa3paboTku rporpamm | pa3pabotku rporpamm | cpefbl CoDeSys); TIPOrPaMMUPYEMbIX JIOTUUeCKUX
JIOTHYECKHUX JIOTUUeCKUX pa3pabaTkiBaTh MTPOrPaMMbl | KOHTPOJIIEPOB C IPUMEHEHHEM
KOHTPOJIJIepoB (Ha KOHTpPOJI/IepOB (Ha JL7IS1 IPOTPaMMUPYeMBIX Pa3MMUHBIX ITOAXO0Z0B K
TpUMepe TMOMNYJ/SIPHOM | TIPUMepe MOMYJ/SIPHOM | IOTHUeCKUX KOHTPOJIJIEPOB | TIPOrPaMMHUPOBAHUIO C
cpezibl CoDeSys); cpeanl CoDeSys); C TIpUMEeHEeHUEeM Pa3/IMYHbIX | UCTOJIb30BAaHWEM CTaH/JapTHBIX
paspabarbiBaTh pa3pabaTbiBaTh MO/IXOZI0B K s1361K0B TTJIK;
TIPOTPaMMBbI /ISt TIPOTPaMMBbI JIJIst TTPOTPaMMHUPOBAHUIO C TTPOBO/IUTH UIMUTAI[IOHHOE
TIPOTPaMMHPYEMBIX TTPOTPaMMHUPYeMBbIX HCIIO/Tb30BaHUEM MO/ie/TMPOBaHMe Cpefibl U
JIOTHUeCKHX JIOTUYeCKHX cTaHAapTHRIX 13bIKOB I1JIK; | 06bekToB yrpaBaenus ITJIK
KOHTPOJIJIEPOB C KOHTPOJIJIEPOB C




TIpUMEeHeHHEeM
Pa3/IUYHBIX MO/IX0/I0B K
MTPOTPAMMHPOBAHUIO C
UCII0/Tb30BaHHEM
CTaHZIAPTHBIX S3BIKOB
TUVIK;

MTPOBOJUTD
UMHTAI[MOHHOE
MO/Ie/TUPOBAHKE CPEeJTbI
1 00BEKTOB yTIpaBJIeHuUs
TUIK

BiageTs HaBBIKAMU:

pa3paboTKu 1
TeCTUPOBAaHUSA
MPOrpamm JIOTHUeCKUX
KOHTPOJIJIEPOB Ha
CTaHJapTHBIX I3bIKaX
TUIK

TpUMEHEeHHUEM
Pa3/INYHBIX MMOIX0ZI0B K
TIPOTPaMMHUPOBAHUIO C
WCTIO/Tb30BaHUEM
CTaH/IAPTHBIX SI3BIKOB
TIK;

BiiajieTb HaBbIKAMM:

pa3paboTKu U
TeCTUPOBaHUS
MPOrpamMM JIOTHYeCKUX
KOHTPOJIJIEPOB Ha
CTaHJAPTHBIX 53bIKaX
TJIK

MPOBOJIUTH UMMUTALMOHHOE
MO/Ie/IMPOBaHUE CPeJbl U
00bekToB ynpasneHus [TJTK

BjiajeTh HaBBIKAMM:

pa3paboTKu U
TeCTHPOBAHMS MIPOrPaMM
JIOTHUEeCKUX KOHTPOJIJIEPOB
Ha CTaHJAPTHBIX SI3bIKAX
IJIK

BiaaeTs HaBBIKAMH:

pa3paboTKu 1

TeCTUPOBaHUS NIPOrpaMMm
JIOTUYeCKUX KOHTPOJL/IEPOB Ha
CcTaHZapTHLIX s3biKax [1JIK

IIpodeccuoHaibHbIEe KOMNIETEeHMHU

[1IK-7

WnpuBuayansHOe
3a/laHue.
3auer.

3HaTk:

MEeTO/IbI
MpOrpaMMUPOBaHUs
JIOTUUeCKUX
KOHTPOJI/IEPOB;
MeTO/bl TECTUPOBaHUS
niporpamm I1JIK.
YMmerthb:
pa3pabaTeIBaTh
MPOrpaMMbl AJ1s1
TPOrpaMMUpPyeMbIX
JIOTUYeCKUX
KOHTPOJIJIEPOB C
TIpUMeHeHueM
pa3IMUHbIX MTOAXO00B;

3HaTh:

MeTO/[bI
MpOrpaMMHUPOBaHUS
JIOTUYeCKUX
KOHTPOJI/IEPOB;
MeTO/bl TECTUPOBaHUs
nporpamm I1JIK.
YMerthb:
pa3pabaTeIBaTh
MPOTrpaMMBI 1l
MPOrpaMMUpPYeMbIX
JIOTUYeCKUX
KOHTPOJIJIEPOB C
NpUMeHeHueM
Pa3/IMUHbIX MIOJXO0/0B;

3HaTh:

METO/IbI
MpOrpaMMUPOBaHUs
JIOTU4YEeCKUX KOHTPOJIJIEPOB;
MeTO/bl TECTUPOBAHUSA
nporpamm IVIK.

YMmetn:

pa3pabaThIBaTh MPOrPAMMBI
JJIS1 TIPOTPaMMUPY€eMbIX
JIOTUYECKHUX KOHTPOJI/IEPOB
C TIpUMEHEHUEM Pa3/TUYHbIX
TO/IX0/0B;

MPOBOJUThH TECTUPOBaHHE
niporpamm I1JIK.

3HaTh:

MEeTO/ibI ITPOTrPaMMKPOBAHNSA
JIOTUYECKUX KOHTPOJI/IEPOB;
MeTO/Ibl TECTUPOBAHUA MMPOrpaMM

ITJIK.
YMmeTn:

pa3pabarkiBaTh MPOTPaMMBI ISt
IIPOrpaMMHPyeMBIX JIOTHUECKUX
KOHTPOJIJIEPOB C ITPUMeHeHUEeM
Pa3/IMUHBIX MTOX0/0B;
IIPOBOJUTE TeCTUPOBaHUe
niporpamm IIJIK.
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TIPOBOIUTh
TeCTUpPOBaHUe
nporpamm ITJIK.

BjiajeTh HaBbIKAMM:

pa3paboTKu U
TeCTUPOBaHUS
MpOrpaMM JIOTUYeCKUX
KOHTPOJIIEPOB Ha
CTaHZAPTHBIX SI3bIKaX
TUIK

TPOBO/IUTh
TeCTUPOBaHUe
nporpamm ITJIK.

BsiajieTh HaBbIKAMM:

pa3paboTKu U
TeCTUPOBaHHUS
MPOrpamMM JIOTHYeCKUX
KOHTPOJIJIEPOB Ha
CTaH/APTHBIX 513bIKaX
TUVIK

BiageTs HaBBIKaAMHU:

pa3paboTKu 1
TeCTUPOBAHMS TIPOrpaMM
JIOTUYEeCKUX KOHTPOJI/IEPOB
Ha CTaH/apTHBIX SI3bIKaX
TUIK

BiageTh HaBbIKAMM:
pa3paboTKu u
TeCTHPOBAaHUSI IPOrpaMM
JIOTUYECKHUX KOHTPOJIJIEPOB Ha
craHapTHbIX s3bikax [TJIK
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3. MeToguuecKie peKOMeH/aliy Mperno/jaBaTe/iio 1Mo npoieaype oueHNBaHus 3HaHUM,
yMeHHU, HaBbIKOB U (W/IH) ONbITA /1eATe/IbHOCTH, XapaKTepPU3YIIUX 3Tanbl

(opMupoBaHUusA KOMNIeTeHIMA

Lenbto mpolieyphl OLleHUBaHUS SIBJISIETCST OTIpe/ie/ieHre CTerleHu OBJIafileHUs CTy/IeHTOM
O)KH/IaéMbIMH pe3y/ibTaTaMu O0yueHHs (3HAaHUSMM, YMEHHUSIMM, HaBbIKaMU W (W) OIBITOM
JlesiTelIbHOCTH).

[Tpouieaypa olleHMBaHUS CTeTeHW OBJIJleHHsI CTYJEeHTOM O)KUZAeMbIMH pe3y/bTaTaMHu
00yueHHsI OCYI[eCTB/ISIETCS C TIOMOIL[BI0 METO[UUeCKUX MaTepPHaJIOB, MPe/ICTAaBIeHHBIX B pa3zesie
«TuroBble KOHTPOJIbHBIE 33/laHUsI WIM WHbIe MaTepHuasbl, HeoOXouMble ZJis OLIEHKU 3HaHUM,
YMeHUM, HaBLIKOB W (W/IM) OMbITa JeATelbHOCTH, XapaKTepu3YIOL[UX 3Tarbl (HOpPMUPOBAHUS
KOMIeTeHLI»

3.1 Kputepuu oijeHMBaHUsI CTeleHU OBJIAfieHUs] 3HAHUSMH, YMEHUSIMH, HaBbIKaMH H
(11M) oNBITOM /IeSiITeTbHOCTH, ONpee/isAioiie YpoBHU copMHPOBAaHHOCTH KOMIIETeHLINH

[ToporoBbliii ypoBeHb (0011j1e XapaKTepPUCTUKK):

B/IaJleHre OCHOBHBIM 005€MOM 3HaHMH 110 NTpOrpaMme AWCLUITIHGL;

3HaHWe OCHOBHOM TEPMUHOJIOTUM JAHHOW 007acTW 3HAHUH, CTUIMCTUYECKH
rpaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHHe OTBeTa Ha BOMPOCH 0e3
CYILIeCTBEHHBIX OIIUOOK;

B/Ia/leHNe UHCTPYMeHTapueM JAUCLUIIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHUH
CTaH[apTHBIX (TUMOBBIX) 3a/aY;

CIOCOOHOCTH CaMOCTOSITE/THO TMPUMEHSITh TUTIOBbIE pellieHHs] B paMKax paboueit
NpOrpaMMbl JMCLIUTUIMHBI;

YCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpoOrpaMMoit
JVCLIUIIVHBI;

3HaHUe 6a30BbIX TeOpPUi, KOHLIETILIUM 1 HarpaB/IeHUH 110 U3yuaeMoi JUCLIUTIIVHE;
camocTosiTe/ibHast paboTa Ha TPAaKTUUECKMX U J1abOpaTOPHBIX — 3aHATHSIX,
Nepyuo/iMueckoe yuyacThe B TPYIINOBBIX OOCYXX[eHUSX, AOCTaTOUHBbIA YpOBEHb
KyJ/IbTYPbI MCTIO/ITHEHUS 3a/laHUN.

[TpoBUHYTHINM ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/Hble W CHUCTeMaTHU3WPOBaHHbIE 3HAHWS B OO0bEMeE TPOrpaMMEI
JVCLIUIIVHBI;

WCII0/Ib30BaHe  OCHOBHOW  TEPMHHOJIOTMM  JIaHHOM  00/lacTM  3HaHWM,
CTWIMCTUYECKM TIpaMOTHOe, JIOTMYeCKM IIpaBW/IbHOE W3J/I0KeHUWe OTBeTa Ha
BOMNPOCHI, YMEHHe Jle/laTh BbIBO/bI;

BJIa/leHHe MTHCTPyMeHTapueM [JUCLIMIVIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHnH
yueOHBIX U TTpodeCcCUOHATBHBIX 3a/]au;

CIOCOOHOCTh CaMOCTOSITEIbHO pelllaTh CI0XKHBIE 3aziauu (Tpob/ieMbl) B paMKax
paboueii MporpamMmmsbl JUCLUITUHBI;

yCBOeHHe OCHOBHOM U [IOTIOJTHUTE/ILHOM JTUTepaTyphl, pEKOMeH/J0BaHHOM paboueit
MPOrpaMMOi JUCLIUTIVHBI;

yMeHHe OpUeHTHPOBAThCSI B 0A30BBIX TEOPUSIX, KOHLIETIUSAX W HalpaB/IeHUsX T10
Y3y4yaeMol JWCLMIIINHE U 1aBaTb UM CPaBHUTE/IbHYIO OLIEHKY;

caMocTosiTe/IbHast paboTa Ha MPAKTUYeCKUX W Tab0PaTOPHBIX 3aHATUSX, YYacTHe B
TPYIINOBBIX 00CYKAEeHHUSIX, BBICOKMI YPOBEHb KY/IbTYPhl UCTIOTHEHUS 3a/JaHUM.

Bbicokuti ypoBeHb (0011e XapaKTePUCTHUKH):

cUcTeMaTU3UpPOBaHHbIe, TyOOKWe U TIO/IHbIe 3HAHWS [0 BCeM pa3fesiam
JIVCLIATLIHBI;

TOYHOE WCITIO/Ihb30BaHKe TePMHUHOJIOTUU IaHHOW 00/1acTy 3HAHUM, CTU/TUCTUYECKH
rpaMOTHOE, JIOTUYECKA MpPaBWIbHOE U3/I0’KeHHWE OTBeTa Ha BOIPOChI, YMeHHe
JiesiaTb 000CHOBaHHbIE BBIBO/IBI;



® (Oe3ympeyHoe B/ajieHMe UMHCTPYMEHTapyWeM [AWCLMIUIMHBL, yMeHHe ero
VICTIO/Ib30BaTh B [TIOCTAHOBKE U PellleHU HayUHbIX U NPO(eCcCHOHabHbIX 3a/ay;

® criocoGHOCTb CaMOCTOSITENILHO M TBOPUECKHU pelliaTh CJI0XKHBbIe 33/auu (1pobsiembr)
B pamMKax pabouei mporpaMmbl JUCLUTITHBI;

* 10/HOe U TI/yDOKOe yCBOEHHWEe OCHOBHOM U [OINOJHWTENbHOM JUTepaTyphl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMoi AUCIUTUIAHB;

® yMeHHe OPUEHTHPOBAThCS B OCHOBHBIX TEOPUSX, KOHLEMLIUAX U HallpaB/IeHUsX 10
Y3yyaeMoM JWCLUIIMHE U laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHMBHasl CaMOCTOsITe/IbHasi paboTa Ha MpaKTUYeCKUX U J1abopaTOPHBIX 3aHSATHSX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY>KIEHUsIX, BBICOKHI YPOBEHb KY/bTYPhI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnMcanue NporeAypbl BbICTaB/IeHUS OL{eHKH

B 3aBuCHMMOCTH OT YpPOBHSI C()OPMMPOBAHHOCTH Ka)K[|OM KOMIIETEHL|UM N0 OKOHYaHWU
OCBOEHUs AUCLUTUIMHBI CTY/IeHTY BBICTaB/ISITCS OLleHKa. JI/1s1 AUCLIMIUINH, U3ydyaeMbIX B TeueHue
HEeCKOJIbKMX CeMeCTPOB, OL|eHKa MOXKeT BbICTAB/ISATHCS He TOJILKO 10 OKOHUaHUU ee OCBOEHUS, HO
Y B TIPOMEXYTOUHBIX cemMecTpax. By oLieHKH («OT/IMYHO», «XOPOILO», «YJOBJIE€TBOPUTELHOY,
«HEY/IOBJIETBODUTE/IbHO», «3auTeHO», «He3auTeHO») ormpejensercs paboueil mporpaMmoin
JVCLIUTUTUHBI B COOTBETCTBUM C YUeOHBIM TI/IaHOM.

OLleHKa «OT/IMYHO» BBICTABJSAETCA CTY[EHTY, y KOTOpOro Kaxzjass KOMIleTeHLUs
(TIO/THOCTBIO M/ YaCTUUHO (popMuypyeMasi JaHHOM AWCLMIIMHOMN) chopMUpOBaHa Ha BbICOKOM
YPOBHe.

OLleHKa «XOpOILO» BBICTAB/SIETCS CTY/AEHTY, y KOTOPOTrO Kax/as KOMIIeTeHL[Us
(MOMHOCTBIO WM YaCTUYHO hopMUpyeMast JaHHOW JUCLUIUIMHOM) C)OPMUPOBaHa He HIXe, UeM
Ha MPOJBUHYTOM ypOBHE.

OLleHKa  «y/JOB/€TBOPDUTE/ILHO»  BBICTaB/IsSeTCS CTYZAEHTY, Yy KOTOpPOro Kaxzjas
KOMITeTeHIUs (TIO/THOCThIO WM YaCTUYHO (popMHUpyemasi JaHHOM JAUCLIMITIMHOM) c)opMUpOBaHa
He HIDKe, YeM Ha [TIOPOTrOBOM YPOBHEe.

O1leHKa «Hey/I0BJIeTBOPUTEbHO» BBICTABJISIETCS CTYJEHTY, y KOTOpOro XoTsi Obl ofiHa
KoMIieTeHI[Usl (TIOJTHOCTBIO WM YaCTUYHO (popMupyeMasi JJaHHOW AUCLIUIIMHOW) chopMUpoBaHa
HIDKe, UeM Ha TIOPOrOBOM YPOBHe.

O1leHKa «3aueT» BBICTaB/ISIeTCS CTY/IEHTY, Y KOTOPOro Ka)kJasi KOMIeTeHLUs (I10JTHOCThbI0
W/ 4aCTUYHO opMUpyeMasi JaHHOM JUCLIUTIIMHON) chopMUpOBaHa He HUXKe, ueM Ha TTIOPOrOBOM
YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTY/IeHTY, Y KOTOPOTro XOTsl Obl OflHa KOMITeTeHLIUsI
(MOHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOW AWCLUIIIMHON) cpOpMUPOBaHa HUXKe, ueM Ha
TIOPOTrOBOM YDOBHE.
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IIpuioxenue Ne2 K paboueii mporpaMmme JUCIUITHHBI
«IIporpaMMupoBaHHe JIOTHYECKHUX KOHTPOJ/LIJIEPOB»

METO]I[I/I'IECKI/IE YKa3aHHUA /I CTYAEHTOB 10 0CBO€HHIO JUCIIMIIVIMHBI

[Tporpammupyemsiii ioruueckuii KoHTposiiep (ITJIK) — 3To nporpaMMHO yripaB/isieMblid
JIICKpPEeTHBIN aBTOMAT, UMEIOL1I HEKOTOpPOe MHOKeCTBO BXO/I0B, IIOJJK/IFOUEHHBIX 10CPeICTBOM
JIATUMKOB K 00BEKTY yIipaB/ieHUsl, © MHO>KeCTBO BBIXO/IOB, TIOAK/IHOUEHHBIX K UCTIOTHUTE/IbHBIM

ycrpoiictBam. [TJIK KOHTponMpyeT coCTOSIHUSI BXOZIOB U BbIpabaThIBaeT Orpe/ie/ieHHbIe
10C/IeZIoBaTe/TbHOCTH MPOrPAaMMHO 33/]JaHHBIX [IeHCTBUM, OTPa’KAIOLLIMXCSI B USMEHEHUU BbIXO/I0B.

[VIK mnpenHa3sHaueH [/ pabOTbl B peXUMe peasibHOTO BpPeMEHH B YC/IOBHSX
rpombiiiieHHoU cpefibl. ITJ/IK nMetoT mMpokoe pacrpoctpaHeHre. OHU 3a/jeliCTBOBaHbl HAUMHAsK
c OBITOBBIX MPHOOPOB M 3aKaHYMBasl CJIOKHBIMHA CHCTeMaMH (TIpOLIeCCaMH) YIIpaBJIeHHs
MIPOMBIIIEHHBIMU  00BeKTamMu. JIroboe yCTpolCTBO, CIIOCOOHOE aBTOMAaTHUeCKH BBITIOHSITh
HEKOTOpble oOnepalyy, MMeeT B CBOEM COCTaBe YIIPAaB/SIOLIMM KOHTPOJ/UIEp — MOAY/Ib,
obecrieunBarOIIUiA JIOTUKY PaboThl yCTPOMCTBA.

3ajaueli mpukaagHoro nporpamMmMmupoBanus [IJIK sBasieTcsi peanusaiusi aaropurma
yIpaB/eHUs1 KOHKPETHbIM yCTpOWCTBOM. I[Ipu 3ToM K ympapnstouuM nporpammam [1JIK,
peanM3yoIUM JIOTUKY TIPOLIECCOB, TPeIbsB/SIOTCS CTporve TpeboBaHUSI KOPPEKTHOU paboThl,
TOCKOJIbKY TpOrpaMMHasi OIIMOKa MOXKeT TIPUBECTH K Cepbe3HbIM HeraTUBHBIM TOC/Ie/[CTBUSIM
(mpyurHeHVe Bpeja 3[0pPOBbI0 MepCOHa/la M3-3a HapyILIeHUs TeXHOJIOTMYeCKOro Ipoliecca,
9KOHOMUYECKUH yIiiep0 1o IpUurHe aBapuiHOTO ITPOCTOS MJTK TIepepacxo/ia ChIphbs U T. T1.).

N3navansHo [VIK npesHa3Havanvcs [151 yripaB/ieHus [0c/1e0BaTe/IbHbIMU JIOTUYeCKUMU
TrpolieccaMH, UTo U 00YCJOBWIO CIOBO «IOTWuecKuii» B Ha3BaHuu [1JIK. CoBpemenHble TTJIK
TTOMHMO TIPOCTBIX JIOTUYECKUX OTIepaLifii CIOCOOHBI BBITIOTHATE UPPOBYIO 00pabOTKY CUTHAJIOB,
yrpasJieHue NMPUBO/IaMH, PeryMpoBaHue, (PYHKLIMYA OllepaTOPCKOro YIpaB/eHus U T. [.

dusnuecku, TunuHbli [TJIK npescTapnsieT coboii 610K, UMeOIIU orpe/ie/IeHHbIM Habop
BBIXOJIOB M BXOJOB, [/l MOJK/IFOUEHUs [JaTUYMKOB M UCIIOJHUTEIbHBIX MexaHU3MOB. JIoruka
yIIpaB/IeHUs ONUChIBAETCS IPOrPaMMHO Ha OCHOBE MUKPOKOMIIbIOTEPHOIO si/ipa.

A3biku nporpammupoBanus [1JIK omnpegenstoTcs MexxAyHapoOAHbIM cTaHgapToMm MOK
61131-3. DTOT CcTaHAAPT BK/IIOUAeT B Cebsl OMUCAHME TISITH S3bIKOB MporpamMmmupoBanus TIVTK:
SFC, IL, ST, LD u FBD.

A3pik IL (Instruction List) 70C/I0BHO — CITUCOK UHCTPYKIUA. DTO TUIMUYHBIN acceMOsiep
C aKKyMYJ/IITOPOM U T1epexo/lamMH 110 MeTKaM.

A3wik ST (Structured Text) — sI3bIK BbICOKOTO YPOBHSI, CHHTaKCHUUeCKH Tpe/ICTaB/ISOLUI
co0o¥i HeCKO/IbKO a/larTUPOBAHHBIN 513bIK [1acKaib.

A3bik peneitnbix quarpamm LD (Ladder Diagram) unu peneiiHo-KoHTakTHbIX cxeM (PKC)
— rpaduuecKurii sI3bIK, peanu3yoLyi CTPYKTYPhI 31eKTPUYECKUX LieTlel.

FBD (Function Block Diagram) — rpaduueckuii si3bIK TPOrpaMMHPOBaHUS, JharpaMMbI
B paMKax KOTOPOrO OYeHb HallOMUHAIOT MPUHLIUIIAAIBHYIOCXEeMY 3/IeEKTPOHHOIO YCTPOMCTBA Ha
MHKpOCXeMax.

SFC (Sequential Function Chart) — mnocneznoBarte/ibHble (PYHKI[MOHA/TIbHbIE CXEMBI.
HOuarpammbl SFC sBAsAIOTCS BBICOKOYPOBHEBBIM TpayecKMM HHCTpyMeHTOM. I'paduueckas
ararpamma SFC cOCTOMT M3 1IaroB W TepexofioB MexXAy HUMHU. PaspeleHue riepexoja
onpegensieTcss ycioBdeM. C 11aroM CBsi3aHbl OMpejie/ieHHble edCTBUs. OnucaHus [elCTBUM
BbIMonHstOTCsE Ha yoboM sisbike MOK. Cam SFC He cofiep>KUT KaKuX-1M0O0 YIIPaBJISFOILIMX
komaH/ [TJIK. [leiicTBUsI MOT'YT OBITh OITUCAHBI U B BU/ie BioXKeHHOU SFC-cxembl. MOXXHO €03/1aTh
HEeCKOJIbKO YPOBHeM 10/[00HBIX B/IOYKEHU, HO B KOHEUHOM cyeTe /IeHCTBUSI HU)KHETr0 YPOBHSI BCe
paBHO Heobxoaumo Oyzet ormcats Ha IL, ST, LD wmu FBD. Liensto npumenenusi SFC siBnisieTcst
pasziesieHre 3aJjaur Ha TIPOCThIe 3Tarbl C (JopManbHO OTpe/ie/IeHHON JTOTUKOM paboThl CUCTeMBI.
SFC pmaeT BO3MOKHOCTE OBICTPOTO TOCTPOEHUSI TIPOTOTHIA CHCTeMBI 6e3 TTPOrpaMMHPOBaHUS U
TIPUBS3KU K KOHKPETHBIM afrapaTHbIM Cpe/ICTBaM.
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YKa3aHHble S3bIKU MPEe/ICTaB/ISAIOT COO0H TTPOCTOM, HO AOCTAaTOYHO MOIIHbBINA HHCTPYMEHT
nuist peanu3sarmu 3azad [1JIK. [Ipy mporpaMMHpOBaHHEM OFHOW M3 CAMBIX YAOOHBIX M yJAUHBIX
KOMOUHAIMI s3bIKOB siBsieTcsi coueTaHue SFC-ST-LD, mpu KOTOpoM yTpaB/sifOIIMN KapKac
rnporpammel ctpoutrcsi B Buzge cxeM SFC, ycimoBus nepexofoB 1o maram SFC-cxemsbl
onuckiBaroTcs Ha s3blke ST, a camu SFC-1maru HanonHsaotcea LD-guarpammamu.

B coBpemennbix I1JIK Hapsiny C AWCKpPeTHBIMU ILLIMPOKO MCIIO/Ib3YKOTCS aHa/OrOBbie
BXOZbl U BbIxoAbl. B cdepe npumenenusi I1JIK gUCKpeTHBIMH Ha3bIBalOT OWHApHbLIE BXOABI U
BBbIXO/IbI, T. €. BXO/IbI U BBIXO/IbI, 3HAUEHHSI CUTHA/IOB Ha KOTOPBIX CIIOCOOHBI IPUHUMATD TOJIBKO
[lBa COCTOSTHUSI — JIOTUYECKOTO HYJISI U JIOTUUeCKOMN e/IMHHULIbI.

HaTtuvikamu, GOPMUPYIOIIMMU BXOTHOU TUCKPETHBIN CUTHAJ, SIBJISTIOTCS KHOTIKU PYUHOTO
yIpaB/eHusi, KOHLIeBble [JaTUYMKW, [JaTuMKU [BWKEHHWs, [JaTUMKU YPOBHS, KOHTaKTHbIE
TepMoMeTpbl U T. M. Cdepa npuMeHeHUss OWHAPHBIX BBIXOJOB TaKXe [JOBOJBLHO OUEBHHA:
3/7IeKTPOMAarHWTHbIE pejie, CUJIOBbIe IIyCKaTe/d, S5J/IeKTPOMarHUTHbIe KJ/lalaHbl, CBETOBbIE
CUTHA/IM3aTOpPhI U T. [.

AHanoroBbili (HempepbIBHbIM) CUTHAM OTpakaeT YpPOBEHb HAmpsDKeHWsT WK TOKa,
COOTBETCTBYIOIUM HEKOTOPOW (PU3NUeCKOW BeJIMUMHEe B KaXK/bli MOMEHT BpeMeHU. IOTOT
YPOBEHb MOXKET OTHOCHTBCS K TF000M (pu3rueckoi BeTMuMHe — TeMIiepaType, JaB/IeHUI0, Becy,
TI0JIO’KeHWI0, CKOPOCTH, yacToTe U T. 4. HecMoTps Ha Ha3BaHue, aHanorosble curHaibl B 1TJIK
00s13aTesIbHO MpeoOpa3syroTcs B IU(POBYIO, T. €. 3aBeJJOMO IUCKPETHYIO (hOPMY TIpe/[CTaB/IeHMS.
Ho B Texunueckux gokymMeHTtax I1JIK BcTpeuaeTcsi MME@HHO yYKa3aHUe KOJIMUeCTBA JUCKPETHBIX U
aHa/IOrOBBIX BXOZIOB U BBIXO/IOB.

B pamkax gucuurnivHbel «IIporpaMMupoBaHue JIOTMUECKHMX KOHTPOJIZIEPOB» C LieJIbi0
C/lenaTh aKkLeHT UMEHHO Ha IMOCTPOEHUH JIOTUKHU yTIpaB/ieHus BCe 3a7auil (0ObeKThI YIIpaB/IeHUs
1 pabouue Tiporieccel) MoAoOpaHbl TakMM 00pa3oM, uToObl MX peajM3arvs Morja ObITh
ocyulecTs/eHa Ha «AuckpeTHbIx» ITJIK, T. e. IIVIK, ¥MeroLMX TO/IBKO JUCKPETHbIE BXOZbl U
BBIXO/IbI.

Ba)kHO OTMETHTB, UTO 3a/lau¥ B paMKaX WH/WBUYaTbHBIX 3aZJaHUM SIBISIFOTCS yUeOHbIMU
Y He OTPakaloT B TIOJIHOM Mepe BCero TOro, C ueM pa3paboOTuuK CHUCTeMbl YIPaBeHUsI MOXKeT
BCTPETUTHCS Ha TIPaKTHWKe. Bosiee Toro, Obla cZieslaHa TIOTBITKA BBIIEIUTh UCKITFOUUTETBHO
obnacte KomrieTeHuMy mporpammucta ITJIK. PaccMoTpeHHbIe 3ajjaud He KacarOTCsl BOTIPOCOB
rPaMOTHOT'O TIPOEKTUPOBaHHUsI 6e30TacHBIX CUCTEMbl aBTOMAaTUYeCKOTO YIipaB/ieHust (Ha OCHOBe
[TJIK), uTo sIB/ISIeTCSI OTBETCTBEHHOW C(epoi [iesiTe/IbHOCTUA MOATOTOB/IEHHBIX CIIeLMaTuCTOB —
KBa/IM(PULIMPOBAHHBIX WH)KeHEPOB-TIPOEKTUPOBILMKOB. KakJasi 3ajjaya MOMHMO C/I0BECHOTO
ONvCaHWss CHab)keHa TIPUHIUIMABHONM CXeMol o00beKTa yIipaB/ieHWs W HWHTepdercom
ynpassitonjero TIJIK. Takum o6pa3om, 3azaua SIBASeTCSI CTPOTO 3ajilaueid MPOrpaMMHUCTA,
BBITIO/THSIETCSI B UETKO OUepUYEHHBIX pPaMKaX TeXHUUeCKOrO 3aJjaHusi U COCTOUT B peasv3aliuu
ynpasssitoieit noruku I1JIK Ha s3pikax craHgapra MOK 61131-3. TlpeamnonaraeTcsi, uTo
pa3paboTka ynpaesisitoieii mporpammbl [TJIK MOXeT OCYILeCTBSTHCS B PEeXXKUMe IMYJIsu 6e3
MOJIK/TFOUEHUs] BHeIIHero o0OopyzoBaHus. [Ipu 3TOM OAHO W3 OCHOBHBIX TpebOBaHMUM,
npeAbsBAsieMbIX K MporpaMMe, — 3TO TIPOCTOTa €e BOCOPUATUST W TIOHWMAaHUs BCEMM
CrieLMajucTaMy, 3aHATbIMA I[IPM IIOCTPOEHHMH CUCTEMbl aBTOMAaTHUYeCKOrO  yrpaB/ieHUs
Ha Oa3ze [TJIK.

[TogpoOHBIe CBefieHHSI O CTPOEHUH MPOrPaMMHPYEMbIX JIOTUYeCKUX KOHTDPOJIJIEPOB U
crocobax ux MporpaMMHPOBAHUS MOTYT OBITh HaliZieHbl, Hal[pUMep, B UCTOUHMKaX [1, 2].

CoBpemennsbie [IJIK yHHMBepcaibHOrO HasHaueHus, NojJepkvBaroiiyve craHzapt MOK
61131-3, TPOrpaMMUPYIOTCS Ha TepCOHAIbHBIX KOMIIbIOTEpax C TOMOLLIBIO
CTelMaIM3UPOBAHHBIX KOMITIEKCOB, CPe/Id KOTOPBIX OHUM U3 Haubosiee TIOMyJ/IIPHBIM SIBJISIETCS
CoDeSys, pa3paboTtanHbiii Kommanueit 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3T0 COBpeMeHHbINi WHCTPYMEHT [isl
MpOrpaMMUpOBaHusi KOHTpoJiepoB. CoDeSys TipefiocTaB/isieT MPOrpaMMUCTy YA0OHYIO cpeaiy
[/l TIpPOrpaMMUPOBaHUs KOHTPO/UIepOB Ha s3blKax craHzapra MOK 61131-3. Mcnonbs3yeMsble
peJlaKTOphl ¥ OTJIaflouHble cpeZicTBa 6a3UPYOTCS Ha IMIMPOKO M3BECTHBIX K XOPOIIO cebst
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3apeKOMEH/IOBaBLIMX  TMPUHLMIAX, 3HAKOMBIX [0  JPYIMM  TIONy/SIPHBIM  CpejaM
rpoecCroOHa/NLHOTO TIpOrpaMMupoBaHus (Takve, Kak Visual C++). IpousBogutenu [1JIK
00BIYHO TIOCTABJISIIOT ITOT KOMILIEKC B KauecTBe OecrijiaTHOrO MPU/IOKeHH sl WX Pa3MelaloT ero
Ha CBOUX CauTax.

[Tpeamonaraercsi, 4yTo 3a/laudl WHAWBUAYATbHBIX 3a/laHUM OYJyT BBITIOJHSTHCSA B Cpejie
CoDeSys He Hwke pycuduiupoBadHoii Bepcuu 2.3.9. Tlpu 3TOM HE0OXOJUMO aKTHUBHO
WCTIOIb30BaTh BCTPOEHHBbIE CpE/CTBA BU3yalu3alldd OOBEKTOB W TPOLIECCOB YIIPABJ/IEHMUS.
Wudopmaiusi mo pabote c komriekcom CoDeSys V.2.3 U BCTPOEHHBIMH CpeJCTBAMU
BH3ya/IM3al[ii MOXKeT OBbITh Hali/leHa TI0 CChIJTKaM B CITUCKE JIUTepaTyphl.

YueOHo-MeTOAMUECKOE 00ecrieyeHe CaMOCTOSITe/IbHON PadoThI CTY/JeHTOB M0 JUCLHHIIIHHE

Iy camocTosTeNlbHOM paboThl 0COOEHHO PEKOMEH[yeTCsl WCIIO/Ib30BaTh yueOHYIO
JIUTepaTypy.

Taxke [ mozbopa yueOHOUM nUTEpaTypbl PEKOMEHAYETCS WCII0/Ib30BaTh IIMPOKUN
CIIeKTP UHTepPHeT-PeCcypCoB:

1. DneKTpoHHO-0MO/MHOTeUHAsT CHCTeMa «YHUBEpPCUTETCKass Oubmmoreka online»
(www.biblioclub.ru ) - snekrtpoHHasi 6ubaMOTEKa, obecrieunBaroiasi JOCTYN K Haubosee
BOCTpeOOBaHHLIM MaTepHa/iaM-TIePBOMCTOYHMKAM, Y4eOHON, HayyHOW U Xy/10’KeCTBEeHHOU
JATepaType BeAyLIUX U3AaTe/bCTB (*peructpanus B 3/IeKTPOHHON OMO/IMOTEKe — TOTBKO B CETH
yHUBepcuTeTa. [locsie peructpanyy pabora ¢ CUCTEMOM BO3MOXKHA C JF0O0M TOUKM [JOCTyTIa B
Internet.).

2. NndopmarmonHas cucrema "EfnHoe OKHO AOCTyTia K oOpa3oBare/ibHbIM pecypcam”
(http://window.edu.ru/library).

Lenbto co3maHus UH@OpPMALMOHHOW cucteMbl "EguHoe OKHO — JOCTyma K
obpazoBatenbHbIM pecypcam” (MIC "EauHoe okHO ") siB/IsieTCst oOecrieueHre CBOOOHOTO JOCTYTIA
K MHTeTpa/ibHOMY KaTasiory o0pa3oBaTe/lbHbIX HHTEDHET-PECYPCOB U K 3JIEKTPOHHOM OMOoTeKe
yueOHO-MeToJueCKNX MaTepHrasioB 1t 0011ero 1 MpohecCHoHabHOTO 00pa30BaHMsI.

WudopmaionHasi cuctema "EquHOe OKHO [ocTyrma K oOpa3oBaTe/bHBIM pecypcam’
co3maHa 1o 3aka3ly dezepasbHOr0 areHTCTBa 1Mo obOpa3oBaHuio B 2005-2008 rr. I'osioBHOM
pa3paboTuvk mpoekra - PeznepasbHOe TOCYJapCTBEHHOE aBTOHOMHOE — yupeX/eHHe
['ocyapcTBeHHBbIN Hay4YHO-MCC/Ie0BATeNbLCKANM WHCTUTYT WH(POPMAI[MOHHBIX TEXHOJIOTUM U
TesieKommyHuKaimii (PI'AY THUU UTT "Urdopmuka') www.informika.ru.

NC "EguHoe okHO" 006beiHsIeT B eliHOe WH(GOPMAI[OHHOE IPOCTPAHCTBO 3/IeKTPOHHEIE
pecypchl CBOOOTHOTO ZIOCTYTIA JI/IsI BCeX YPOBHeH oOpa3oBaHust B Poccun. Pa3zenbl 3T0M cCCTeMBI:

- DrnekTpoHHas OMO/IMOTeKa — SBJISIETCS KPYTTHEHILIUM B POCCUICKOM cermeHTe MIHTepHeTa
XPaHWIHILEM TIO/THOTEKCTOBBLIX BepCHi YUeOHbIX, yueOHO-MeTOAMYeCKUX M HayUHBIX MaTepHasioB
C OTKpPBITBIM focTyroM. bubimoreka cogepxut 6onee 30 000 maTepwasoB, MCTOUHMKAMH
KOTODBIX SIBJISTFOTCSI 00Jiee TPeXCOT POCCUMCKUX BY30B M APYTHUX 0Opa3oBaTe/bHBIX U HAayUHBIX
yupexaeHuii. OCHOBY Hario/HeHUs1 OMOIMOTEKH COCTaB/ISIOT 3/eKTPOHHBIE BEePCHUH yueOHO-
METOJMYeCKMX MaTepuasoB, TIOArOTOBJEHHbIE B By3aX, IMpoLleJllide peLieH3UpOBaHUe U
pPeKOMeHZIOBaHHbIe K HCII0/Ib30BaHUIO COBeTaMH (DaKy/bTeTOB, yueOHO-MeTOoJuuecKUMHU
KOMHUCCUSIMH U IPDYTUMU BY30BCKMMHU CTPYKTYPaMH, OCYIIECTBJSIOL[UMA KOHTPOJIb yueOHO-
MeTOJMYeCKOH esITeJIbHOCTH.

- UHrerpanbHbIi  Katasor  oOpa3oBaTe/lbHbIX  WHTEPHET-PeCYpPCOB  COZEPXKUT
ripe/iCTaB/ieHHble B CTaHJAPTU30BaHHOW ¢opMe MeTaJjlaHHble BHEIIHHMX DPecypcoB, a TaKxkKe
COJIEP>KUT OTMCAHUS TTOTHOTEKCTOBBIX IMyOMKaI[|il 3/1eKTPOHHOM O0ubmroTeku. O6muii 0obeM
kaTtasiora npesbiiaetT 56 000 metaonucanuii (M3 HUX 0koio 25 000 - BHeIIHWe pecypcChl).
PacivpenHbii mouck B "Karasore" ocCyIecTBAsieTCsl MO Ha3BaHWIO, aBTOPY, aHHOTALUM,
K/IFOYEeBBIM CJIOBaM C BO3MOXKHOM (ubTpaliiell Mo TeMaTHKe, TNpeJMeTy, TUIy MaTepuasa,
YPOBHIO 00pa30BaHusl U ayITUTOPUU.
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- W3bpanHoe. B pa3gene mipefcTaBieHbl MOAOOPKW Hanbojiee COZep)KaTeNbHBIX WU
TOJIe3HBbIX, 10 MHEHUIO DeJAKLWH, WHTePHeT-PecypcoB AJisi 0o0iiero M mpodecCrOHaIbHOTO
obpa3oBaHwUs.

- bubmuorekn By30B. Pa3zen copepXUT TMOJOOPKH CAWTOB BY30BCKUX OMOMMOTEK,
3JIEKTPOHHBIX KaTa/loroB OMOIMOTEK BY30B 1 TIOJTHOTEKCTOBBIX 3JIEKTPOHHBIX OMOIMOTEK BY30B.

st camocTosiTeNlbHOTO T0f00pa uUTepaTypbl B Oubsimoreke SApl'Y pekomeHAyeTcs
WCTI0/Th30BaTh:

1. Jlnunbiii  kabunet  (http://lib.uniyar.ac.ru/opac/bk_login.php) gaeTr B0O3MOXXHOCTB
noJiyueHust on-line ocTyma K CMUCKY BbIIaHHOW B aBTOMaTU3UPOBAHHOM PeXXMMe JINTepaTyphl,
MIPOCMOTPA U KOTTMPOBAHUS 37IEKTPOHHBIX BEPCUM U3/JaHUM COTPYAHUKOB YHUBepcuTeTa (yueb. u
METO/]. TI0COOUS, TEKCThI JIEKIUH | T.[.) st paboThl B «/InuHOM KabuHeTe» HEOOXOAUMO 3alTH
Ha caiiT HayuHoi 6ubmoTeku Spl'Y c mro060ii Touky, uMerorLeit ocTyT B Internet, B MyHKT MeHIO
«DJIeKTPOHHBIN KaTajior»; MPOUTH TMPOLielypy aBTOPU3aLiK, BbIOPAB BK/IA/IKY « ABTOPU3aLUs», U
3aT0/THUTh TIPe/ICTaB/IeHHBIEe T10J1s1 HH()OPMALIWH.

2. DnekTpoHHast bubmoTeka yuebHbIX MaTepranos SApl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) cozepxxutr 6osee 2500 TMOMHBIX
TEKCTOB y4yeOHBIX U yueOHO-MeTOJUUeCKHX MaTepPHajioB 10 OCHOBHBIM H3y4aeMbIM
MUCLIMTIIMHAM, W3[jaHHBIX B yHUBepcuTeTe. [loCTym B CeTH YHUBEpPCUTeTa, JMOO TI0
JIOTUHY/TIapOoJIto.

3. DneKTpoHHas KapToTeka « KHUr000eCcrieueHHOCThb»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpbiBaeT yueOHbI (oOHZ
HayyHoU Oubmiotrekn SIpI'Y, mpemocTaB/sieT OINepaTUBHY0 WH(GOPMALMIO O COCTOSTHUH
KHUT000eCTieueHHOCTH IUCLIUTUTHH OCHOBHOM U [IOTIOJIHUTE/TbHOM JTUTEPATyPOH, a TakKe LUK/Ia
JMUCLIATIIMH M CTIeIUaIbHOCTeH. DeKTpoHHas KapToTeka «KHHUroobecreueHHOCTb» [OCTYIHA B
CeTU yHUBepcuTeTa 1 uepe3 JIMUHbIN KaOWHEeT.
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