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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o006muieHHas cTpykTypa (GOHJA OIEHOYHBIX CPEACTB MO AucHUIIMHEe [IporpamMupoBanue mpo-
MBILIICHHBIX KOHTPOJUIEPOB IpejcTasieHa B Tabuune. Pe3ynbraTel 00yueHus 10 AUCLHUILUIMHE COOTHECE-
HBI C YPOBHSIMHU C(HOPMUPOBAHHOCTH KOMIETEHIIMI M COOTHECEHHBIX C HUMU WHAMKATOPOB. MHIMKaTOPHI
JOCTHKEHUS KOMIIETEHIINI U3MEPSAEMBI C IIOMOIIBIO CPENCTB TEKYIIEH U IPOMEXYTOYHON aTTECTAlluu 110

NUCHUIIINHE.

dDopMmupyeMble
KOMIIeTeHIIUH

HNupuxaropsl
KOMIIeTeH U

Tembl

JTanbl OLEHKH KOMIIETEHIIUIT M Co-
OTHECEHHBIX ¢ HUMM HHIUKATOPOB

MeponpusiTusi Te-
KYIIero KOHTPOJs
(PI'P u ap.)

IIpomexyToU-
Has aTTecTa-
uus (3a4er)

[1K-1.B/ITP
CriocobeH  yua-
CTBOBAaTb B IPO-
SKTHPOBAHUH
00BEKTOB  TIpO-
(heccroHanbHOMN
JIeSITeIbHOCTH

1. BeimonmaseT
cbop u aHANMM3
IaHHBIX IS
MIPOEKTHPOBA-
HUS, COCTaBJISET
KOHKYPCHTHO-
CIIOCOOHEIE Ba-
pI/IaHTI)I TCXHH-
4EeCKHX pellie-
HUH

N3ydyeHne TUIOB NEpPEMEHHBIX U (OpMATOB aape-
caluy yCTPOMCTB A1 MOHOOIOYHBIX U MOAYJIbHBIX
IIJIK cormacao MOK 61131-3. Koudurypupona-
Hue 3agau MAST, FAST u ynpasnenue POU, op-
raHu3alus CUCTEM KJIaccoB U rpymm TpeBor (Alarm
configuration), u ux kBuTHUpOBaHHe. KoHIEMIUU
MOCTPOCHUSA CHCTEM MPHKIATHOTO NPOrpaMMHpPO-
BaHUs IIPOMBIIUICHHBIX KOHTPOJJICPOB Ha IpUMepe
CoDeSys, ISaGRAF, OpenPCS. Hactpoiiku pa6o-
YHUX TMPOEKTOB B CHCTEMax MPHUKIATHOTO IPOrpaMm-
MHPOBaHHS C YI€TOM OCOOEHHOCTEH pecypcoB Iie-
neBpIx Twatgopm. Target-gaitmel. OpraHuzanus
cucteM TpeBor (Alarm configuration), xmaccoB u
TPYII ¥ UX KBUTHpoBaHHUEe. OTiNaaKa U COXpaHEeHHe
B MAMATh IPOMBIIIJIEHHOTO KOHTPOJIIEpa TOTOBBIX
MIPOEKTOB, CO3JaHUE IMOJIB30BATENBCKUX IKPAHHBIX
dhopwm. Tloctpoenne POU, Hanmcanue KOMIIOHEHT U
nporpamm Ha sizeikax IL, ST, FBD, SFC, LD cran-
mapta MOK 61131-3 B cpegax CoDeSys, Infoteam
OpenPCS. TlpuHIMIBI TOCTPOECHUS IPOTOKOJIOB
nepelayd JaHHBIX U1 CEeTed HUXKHHUX YpPOBHEH
(SensorBUS, FieldBUS) na mpumepe HART,
DeviceNET, ASI, Profibus-DP, ocobennoctu xo-
JIUpOBKM U coorBercTBUEe 3amadam ACY TIL
[MpuHOMIIBI TIOCTPOEHUS TIPOTOKOJIOB Meperadn
nmaHHBIX s cetert cpeqaux (CeLLNet) Ha mpume-
pe Modbus (RTU), Profibus, u BepxHux ypoBHel
(AreaNet) Ethernet, coOTBETCTBHSI THUIIMYHBIM 3a-
nmauam ACY TII. Crangapr MOK (IEC) 61131-3.
CucteMHOEe M TIPHUKJIAAHOE MPOrpaMMHOe obecre-
YeHHE TPOMBIIUICHHBIX KOHTPOJUIEPOB. TexHude-
CKHE  XapaKTepPUCTHUKH  (UIUIECKOTO  YPOBHS
(Physical Layer), MeToamku coriacoBaHMsi mHapa-
METPOB Ha TpHMepe MPOBOAHBIX HHTEepdeiicoB RS-
232C, RS-485, onTHYyecKHX CpPEICTB CBS3H H pa-
JIMOKaHaoB. THIBI JAaHHBIX M INEPEMEHHBIX, pac-
Ipe/ieNieHue TaMsITH, CUHTaKCHC ¥ (OopMaThl Mpsi-
MO M MepapXWIHON ajgpecariy AaHHBIX COTIACHO
MOK 61131-3. SA3siku mporpammupoBanust MOK
61131-3: mocnenoBarenbHble  (YHKIMOHAIbHBIE
cxempl SFC. S3pikm mporpammupoBanus MOK
61131-3: peneiinas (nectHudyHas) jgormka LD wu
(yakunonansHble O10kn FBD. SI3piknm mporpam-
mupoBaangs MOK 61131-3: cTpykTypupOBaHHBII
TeKCT ST U A3bIK THHEHHbIX HHCTpYKIuUH IL.

PI'3, pa3gen 2

3ager, BoOmpoO-
ceic 1 mo 13

[K-1.B/ITP

2. O60CHOBEIBa-
eT BBIOOD 11eTIe-
c000pa3HoOro
petieHust

W3yueHune TUMOB MEPEeMEHHBIX U (OPMATOB ajpe-
CallMy YCTPOHCTB JJIs1 MOHOOJIOYHBIX M MOAYJIbHBIX
IUIK cormacuo MOK 61131-3. U3yuenue Tumnon
MEPEMEHHBIX W (OpPMATOB ajpecalyd YCTPOWCTB
JUis MOHOOJIOYHBIX W MonynpHbIX [1JIK cormacHo

PI'3, pa3aensr 3 -5

3aueT, BONpO-
cel ¢ 1 mo 42

2




MDO3K 61131-3. Kondurypuposanue 3agay MAST,
FAST wu ympasnenne POU, opraHusaius cucrem
KjaccoB u rpymm tpeBor (Alarm configuration), u
nx kButupoBanme. [loctpoenne POU, Hamucanume
KOMIIOHEHT | mporpamm Ha s3bikax IL, ST, FBD,
SFC, LD cragmapra MOK 61131-3 B cpemax
CoDeSys, Infoteam OpenPCS. YpoBHH KOMMYHH-
Kalid ceTell NPOMBIIIIEHHBIX KOHTPOJUIEPOB B
COOTBETCTBHHM C a0OcTpakTHOH Monensio OSI u nu-
pamugansHbeIM npeactaBieHueM ACY TIL

IK-1.B/IIP 4. Nemonctpu- |M3ydenue TUNOB mepeMeHHBIX u (opMmatoB anpe-|PI'3, paznensr 6, 7 3ader, BOMpO-
pyeT HOHMMa-  |CallK YCTPOWCTB Ui MOHOOJIOYHBIX M MOJYJIBHBIX col ¢ 14 1o 42
Hue B3auMocss- [[TJIK cormacho MOK 61131-3. HM3ydyenue TuUnos
3W 33/1a4 IIPOEK- [TIEPEMEHHBIX M ()OPMATOB aApecaliii yCTPOUCTB
TUPOBAHUSA U UIT MOHOONOYHBIX W MoxynsHBIX [IJIK cormacHo
skcruryatarun | MOK 61131-3. Kongurypuposanue 3agaa MAST,
FAST wu ynpasinenne POU, opraHmzamus cucteM
KjaccoB u rpymm tpeBor (Alarm configuration), u
MX KBUTHpOBaHUE. KOHIENINN TOCTPOCHNUS CUCTEM
MPUKIIAJHOTO TPOrpaMMHPOBAHUS IPOMBIIIICH-
HBIX KOHTpoiiepoB Ha mpumepe CoDeSys,
I[SaGRAF, OpenPCS. Opranusaiusi CHCTEM TPEBOT
(Alarm configuration), KJIaccoB M TPYHIT M UX KBH-
TupoBanue. OTiIagKka U COXpaHeHHE B MaMsTh Ipo-
MBIIIUIEHHOTO KOHTpOJUIEpa TOTOBBIX IIPOEKTOB,
CO3JJaHUE TIOJIb30BATEIBCKUX YKPaHHBIX (opm. [To-
crpoenue POU, HamucaHue KOMIIOHEHT M MpO-
rpamm Ha s3bikax IL, ST, FBD, SFC, LD crannap-
ta MOK 61131-3 B cpemax CoDeSys, Infoteam
OpenPCS. [IpuHUMOBI HOCTPOEHUS KOMIIOHEHT
oprarm3amyu nporpamMm (POU) mpoekros. 3anaqn,
MOANPOTPaMMBbl, QYHKIIUU U ONEpaTopbl, KOHPHUTY-
pupoBanue 3amad u ympasienne POU. Cranmapt
MO3K (IEC) 61131-3. CucteMHOEe M NpHUKIATHOE
MIPOTPaMMHOE OOECTIeYeHNE MTPOMBIIIICHHBIX KOH-
TposuiepoB. THUIIBI TaHHBIX U MEPEMEHHBIX, pacmpe-
JIeTICHNE TIaMSTH, CHHTaKCUC M ()OPMAThl IPSIMOH 1
HepapxXUyHOM ajapecauuu AaHHbIX corjacHo MOK
61131-3.

2. MeTtoanka oueHKH 3TanoB GopMHPOBAHMS KOMIIETEHIMIA 0 AUCHUILINHE
YpoBHU c(HOPMHUPOBAHHOCTH KOMIIETEHLUU MPOBEPSIETCA MpPHU MPOBEIECHUU MEPONPUITUN TEKY-
mieit aTTecTaluu (KOHTPOJIS) B MpoLecce N3yYeHHs JUCIMIUIMHBL yKa3aHHbIX B Talnuie pasaena 1.
B 9 cemectpe 00s13aTeNbHBIM ATANIOM TEKYIIEH aTTECTAIlMH SBISIETCS pacueTHO-TpadudecKkas pa-
6ota (PI'P). TpeboBanus k BeinosHeHuto PI'P, coctaB u mpaBuia oueHku chopMyaupoBaHbl B acropre
PI'P.

[TpomexyTouHas arrecTanus Mo AMCHHUILIMHE IpoBoauTcs B 9 cemectpe - B Gopme auddepeH-
UPOBAHHOTO 3a4eTa, KOTOPBI HalpaBiieH Ha OleHKYy chopmupoBaHHocTu komnereHuuid [1K-1.B/TTP u
COOTHECEHHBIX C HUMU UHIUKATOPOB. (CM. Tabnuily pasnena 1).

3aueT NpoBOJUTCS B YCTHOM (opme, 1o OueTam.

OO0ue mpaBuia BBICTABICHUS OLIEHOK TEKYIIEH M MPOMEKYTOYHON aTTeCTallu MO JAUCIUILIIHE
OTpeeNsAoTCs 0aIbHO-PEUTUHIOBON CUCTEMOM, IPUBEIEHHOW B pabouel mporpaMMe AUCIUILTUHBL.

Ha ocHoBaHumM mpuBeNeHHBIX Jajnee KPUTEPHUEB MOXKHO OIEHUTh YPOBHH C(HOPMHUPOBAHHOCTH
komrierennuu [1K-1.B/I1P, 3akpenneHHbIX 3a TUCIUTLTAHOM.




3. O0mas xapakTepucTHKA YPOBHel 0CBOeHHs] KOMIeTEeHIU

IMpoaBunyTelii. TeopeTnueckoe copepkaHue Kypca OCBOCHO MOJHOCThIO. CTYJIEHT IE€MOHCTPUPY-
€T CHCTEeMaTH4ecKoe U IIy0oKoe MOHMMAaHue y4eOHOTro MaTepualia U CIIOCOOHOCTh K CaMOCTOSATENIbHOMY
MOTIOJIHEHUIO M OOHOBJICHUIO 3HAHWM B XOJIe JalbHEHIICH yueOHOW paboThl U MpodhecCUOHATBLHOMN JIes-
tesnbHOCTU. ChopMHPOBaHBI HEOOXOIUMBIC HABBIKM MPAKTUYECKON paboThl. Bee yuebHble 3aqanus, mnpe-
JyCMOTpPEHHbIE TPOrpaMMOil 00yueHHs, BHIMOJIHEHbl Ka4eCTBEHHO, 0e3 3ameuanuii. YpoBeHb chopMUpPO-
BaHHOCTHU KOMIIETEHIIMII 1 COOTHECEHHBIX C HUMHU MHIMKATOPOB, 3aKPEIUICHHBIX 3a JHUCLUIUIMHOM, Olle-
HEH YKCJIOM 0alljIoB, BXOJSAIINM B IMANa30H MPOJABUHYTOIO YPOBHSI.

BasoBblii. Teopernueckoe cojepikaHue Kypca OCBOEHO B 00beMe, HEOOXOAUMOM Ul AajdbHEl-
el yaeOsl U npodecCHoHaNIbHON AesTenbHOCTH. HaBblku mpakTHUecKoi paboThl chopMupoBaHbI Ha
6azoBoM ypoBHe. Bce mpemycMoTpeHHBIE TPOrpaMMoii 0Oy4deHus! y4eOHbIe 3aJaHusl BHIITOJHEHBI C He-
OOJIBIIMMH TTOTPEITHOCTAMH. Y POBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI M COOTHECEHHBIX C HUMH HH-
JIMKAaTOPOB, 3aKPEIUICHHBIX 3a AUCIUIUITMHON, OIIEHEH YHCIIOM 0aJlIoB B Ipesenax 0a30BOro ypoBHS.

IHoporoselii. TeopeTndyeckoe copep:kaHue Kypca OCBOEHO B 00beMe, HeOOXOAUMOM AJs Jallb-
Hemei yueObl 1 poeCCHOHATBHON JIeITeNbHOCTH. HeKoTopbie mpakThdeckrue HaBBIKU PabOTHI chop-
MHPOBaHbl C HE3HAYMTEJIbHBIMU TpoOenaMu. YueOHble 3aJaHus, PEeJyCMOTPEHHbIE POrpaMMoi 00y-
YeHUs], BBIMOJHSAINCH C OMMOKAaMHU, MCIPABICHHBIMH I0JI PYKOBOACTBOM IIPETIOAABATENSA. YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUH M COOTHECEHHBIX ¢ HUMU MHJIMKATOPOB, 3aKPEIUICHHBIX 33 AUCLUII-
JMHOM, OLIEHEH YUCIIOM 0aJUIOB B MpEieNax OPOroBOro ypOBHH.

Hu:xe moporosoro. Teopetuueckoe cofiep:kaHue Kypca ocBoeHo (hparmeHTapHo. Heobxoanmeie
HaBBIKH MMPAKTHYECKON pabOThl CPOPMUPOBAHBI MUHUMAIBEHO. BONBIMMHCTBO Y4eOHBIX 3a/1aHU, Ipeny-
CMOTPEHHBIX MpPOrpamMmor oOyueHHs], HE BBINOJHEHB. YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIMNA U
COOTHECEHHbIX C HUMHU UHAMKATOPOB, 3aKPEIUICHHBIX 3a AUCLMILIMHON, OLIEHEH YMCIOM OaiioB, BXO-
JSIUX B AMaNa30H HUKE IIOPOTrOBOTO YPOBHS.



