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PA3JIEJI 1. OBIIASA XAPAKTEPUCTHUKA MOAYJIA

1.1. AHHOTAUMS COJep:KAHUST MOTYJIs

Monaynbp opueHTHpOBaH Ha (HOPMUPOBAHHME 3HAHUI, YMEHUH, HABHIKOB B OOJIACTH aHAJIHM3a
PEKUMOB paboThI, Pa3pabOTKH, HANAJAKU M 3KCILTyaTallud CUCTEM aBTOMATHU3ALMU U YIPaBJICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

1.2. Ctpykrypa U 00beM MOAYJIst

®opMa UTOTrOBOI
O0BbeM TUCHUIIINH .
MPOMEKYTOYHOM

MO/YJIfl U BCEro

Ne n/m Hepeqenb AUCHUIIJIMH MOAYJIA aTrrecranmu 1o
MOAYJIA B 3a9Y€THBIX
AUCHUIIIMHAM MOAYJA U B
C¢AMHUIIAX U Yacax
HEeJIOM IO MOAYJIH0

CucteMbl IPOrPaMMHO-
1 JIOTHYECKOTO YIPaBIICHUS 33.e./108 ygac. IK3aMeH
TEXHOJIOTHYESCKUMU MPOLIECCAMH

[IporpammMupoBaHUE JTOTUUECKUX

2 33.e./108 yac. 3a4er
KOHTPOJLJICPOB
IIpombIliieHHBIE
3 P 33.e./108 yac. 3a4eT
nH()OPMAIMOHHBIC CETH
NTOI'O o moxmyro: 93.e./324 gac. He npenycMoTpeHo
1.3. [locrenoBaTEJIHLHOCTH OCBOECHHSI MOAYJISI B 00pa30BaTe/IbHOW MporpamMme
IIpepekBU3UTHI MOAYJISI Momymu:
DIEKTPOTEXHHUKA, Y TIPABICHUE B TEXHHUYECKUX
CUCTEMAX.
IMocTpeKBU3UTHI M KOPEKBU3UTHI MOTYJIA Momymu:

D1exTpooOopyIOBaHUE U IJIEKTPOCHAOKEHNE
MPEANPUATHI, OPTaHU3ALUN U YUPEIKICHUN.
ITponsBoacTeeHHas npakruka, BKP

1.4. PacnpenejieHre KOMIETEHIMH M0 AUCHMIIIMHAM MOJY.JIsl, IVIAHUPYeMble
pe3yabTarhl 00y4eHHus (MHAMKATOPBI) 110 MOAYJII0

W3yuenne AMCUMIUIMH MOAYJS HOpeaycMarpuBaeT  (OPMHpPOBAHHE  KOMIIETEHLUH
MOCPEACTBOM IIOCJIEI0BATEIbHOIO OCBOEHHUSI PE3YyJIbTaTOB OOYyUEHHs Ha OIpPEAEICHHOM YpOBHE
CJI0KHOCTH COJEPKAHUS.

Pe3ynbrarsl 00ydeHus MO JUCHUIUIMHE — 3TO KOHKPETHBIE 3HAHUS, YMEHHUS, OTIBIT U JpyTrue
pe3yibTaThl (colepkKaTeiabHble KOMIIOHEHThl KOMIETEHIMH), KOTOPhIX IUIAHUPYETCs JOCTHYb Ha
JTane W3y4YeHHs] JUCUUIUIMHBI MOJYJAS M KOTOpble JOJKHBI OyAyT HpOAEMOHCTPHUPOBAHbI
o0yyarolMMHUCS ¥ OLEHEeHbl IpenojaBaTeieM [0 HHIMKATOpaM/U3MEPSieMbIM KPUTEPUSIM,
BKJIFOUEHHBIM B (DOPMYITHPOBKY pe3yIbTaTOB OOyUEHUS.

Wupukatop — 3TO NMpHU3HAK / CUTHAJ/ Mapkep, KOTOPbI MOKa3bIBAaeT, Ha KaKOM YPOBHE
0o0y4aromuiicsl T0JKEH OCBOUTh PE3yJbTaThl OOyUEHUS U UX MPEIbsABICHUE JOJKHO MOATBEPAUTH
(akT OCBOEHUS MPEAMETHOTO COACPIKAHUS TaHHON JHUCIUIITUHBI.

WHaukaTopsl yUUTHIBAIOTCS MPU BBIOOPE M COCTABIIEHUHU 3aJJaHUM KOHTPOJIbHO-OI[EHOYHBIX
MEPONPUITUN (OLIEHOYHBIX CPEJICTB) TEKYLIEH U IPOMEKYTOUHOMN aTTECTalUH.




Ilepeyenn

Kox m HaumenoBanue

Ilianupyemblie pe3yabTaTbl 00y4eHUs

AHCIMILINH
KOMIIETEeHIM U (MHANKATOPBI)
MOYJIst
1 2 3
CucreMsl OIIK 11. Crocoben 3unanusn:
IPOrPaMMHO- [IPUMEHSThH SI3BIK - IPHUKJIAAHBIC SJIEMEHTHI TEOPUHU
JIOTUYCCKOT' O MaTEMAaTUKH, CCTCCTBCHHBIX III/ICerTHBIX OHepaL[I/IOHHBIX ABTOMATOB.
yIpaBJIeHUs HayK, aJITOPUTMH3AIIH, Ymenus:
TEXHOJIOTUYECKUMH | TEXHHUECKOW IrpaduKu U - pa3pabaThIBaTh AITOPUTMBI YIIPABICHUS
poreccaMu 000CHOBAHHO BBHIOMPATH JUCKPETHBIMHU OICPAIIHOHHBIMH

IporpaMMHBbIE U TpaduyuecKue
IaTHOPMBI.

aBTOMAaTaMH, UX IIPOrPaMMHO-aIapaTHYIO
peanu3anmio.

Tpebyemutit npakmuueckuil onvim,
enadenue:

- UCII0JIb30BAHUSI COBPEMEHHBIX
IIPOrPaMMHBIX CPEACTB AJITOPUTMU3ALIUHY.

IIK 1 — cnocobeH nmpuHUMATh
y4acTHe B IIPOCKTUPOBAHUU
pEIICHUS HeCTaHIaPTHBIX
3a7a4 MpoQecCuOHATBHOM
JESTSIILHOCTH B YCIIOBUSX
HEOIPEICIICHHOCTH U
OTPaHUYEHHOCTH PECYPCOB U
C y4eToM
MEXTUCIUATITNHAPHOTO
XapakTepa perraeMon
POOIEMBI

3unanusn:

- TUTIOBBIE CPENICTBA YIIPABICHUS
TEXHOJIOTHYECKUM MTPOIIECCOM.
Ymenua:

- popMynupoBath TpeOOBaHUS,
MpeIbsBIsEMbIe K CUCTEMaM
aBTOMATHUYECKOTO KOHTPOJISA, YIIPABICHUS U
PEryJIUpOBaHUS B YCIOBUSIX
HEONPEIECTIEHHOCTH U OTPAHUYEHHOCTH
PECYPCOB U C yYETOM
MEXIUCIUTIIMHAPHOTO XapaKTepa
periaeMoii mpoOIemBbl.

Tpeoyemuiit npakmuueckuil onvim,
énadenue:

- IOCTAHOBKH 33J]a4¥ YIIpaBICHUS
TEXHOJIOTHYECKUM MTPOLIECCOM.

IIK 5 — cnocob6en
MIPOEKTUPOBATH OT/AETbHBIC
DJIEMEHTHI 00BEKTOB
npodeccnoHanbHOM
JIEATEILHOCTH B
COOTBETCTBUU C TEXHUUYECKUM
3aJlaHueM ¥ HOPMAaTHUBHO-
TEXHUYECKOMN
JOKYMEHTAITUEH, TPUMCHSISI
CHUCTEMBI
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUSI U
CHCIMATN3UPOBAHHOE
porpaMMHOe oOecrieueHue

3unanusn:

- OCHOBBI aBTOMAaTH4ECKOTO yIPaBIICHHUS;
- YCJIOBHBIE Tpaduieckrue 0003HaAUCHUSI
3JIEMEHTOB aBTOMATHYECKUX CUCTEM.
Ymenua:

- POBOAUTH aHAJIU3 TEXHOJIOTUYECKOTO
mpoiiecca;

- IPOBOJUTH BBIOOP CPEJCTB U3MEPEHUS U
YIIpaBJICHUS TIPOILIECCOM;

- BBINIOJHATH OCHOBHBIE 3TaIlbI
TEXHUYECKOTO MPOCKTUPOBAHUS
YIPaBJISIOIMX aBTOMATOB.

Tpeoyemuiit npakmuueckuit onvim,
énadenue:

- UCTIOJIb30BaHMS COBPEMEHHBIX
TEXHUYECKUX CPEJICTB aBTOMATH3aLIUU
TEXHOJIOTHYECKHUX MPOIIECCOB;

- pa3pabOTKH aITrOPUTMOB YIIPABICHUSI.

[TporpammupoBanue

OIIK 11. Cnocoben

3nanusn:




JJOTHYCCKUX

MPUMCHATH A3bIK

- SI3BIKU NIPOTPaMMHUPOBAHUS KOHTPOJLJIEPOB

KOHTPOJUIEPOB MaTEMaTHKH, €CTECTBEHHBIX Y IIPOIPaMMHBIX Cpe/l.
HayK, AJITOPUTMHU3ALIHH, Ymenun:
TEXHUYECKOHU Tpaduku - PazpabartsiBath nporpamMmmubiid ko [TJIK
000CHOBAaHHO BHIOMPATH Ha OCHOBaHHUH 3aJIaHHOTO aJITOPUTMA.
porpamMMHsbie U rpaduueckue | Tpedyemslit npakmuueckuii onvim,
1aT(HOPMBI. énadenue:
- OIIBIT PeAN3aluy AJITOPUTMA YIIPABICHUS
Ha 6a3e nmporpammuoro obecneuenus [1JIK.
[IK 1 — cnocoben npuHuMath | 3nanua:
ydacTue B IPOCKTUPOBAHUU - HOMEHKJIATypy alnmnapaTHbIX CPEICTB
pelLIeHNs HECTaHAapTHBIX CUCTEM aBTOMAaTH3aLUY;
3aJa4 NpoQeccuoHanbHOM - OCHOBHBIE AJITOPUTMHUUYECKUE IPUEMBI U
NESTEIbHOCTH B YCIIOBUSX peLeHus pH pa3pabOTKe MPOrpamMM IS
HEOIPEACIEHHOCTU U KOHTPOJUIEPOB, ONITUMHU3ALIHIO
OTPaHUYEHHOCTH PECYPCOB U | IIpOrpaMMHOro koaa nox pecypcest IJIK.
C y4ETOM Ymenun:
MEXIUCLUUIIIIMHAPHOTO - BBIIIOJIHATH OTJIA/IKy IPOrPaMMHBIX
XapakTepa pelnraeMon CPEJICTB CUCTEM aBTOMAaTHKHU.
poOIEMBI Tpebdyemoiit npakmuueckuii onvim,
enaoeHue:
- HaCTPOMKU U IPOrpaMMUPOBAHUS CUCTEM
aBTOMAaTU3ALUU C yYETOM OTPAHUYEHHOCTHU
anmnapaTHbIX PECypCOB;
- IOAKJIFOUYEHHUs], HACTPOUKH U
KOH(HUTyPHUPOBAHUS TPOTPAMMHUPYEMBIX
JIOTUYECKUX U PErYIUPYIOLINX
KOHTPOJJIEPOB C YYETOM OTPaHUYEHHOCTHU
anmnapaTHbIX PECYpPCOB.
IIK 5 — cnocoben 3nanun:
IIPOEKTUPOBATH OT/AEIbHBIE - CTPYKTYPY ¥ BO3MOYKHOCTH COBPEMEHHBIX
3JIEMEHTHI 00bEKTOB TEXHUUYECKUX CPEACTB CUCTEM
npodeccuoHaIbHON aBTOMAaTU3aLNH
NEeSATEIbHOCTH B - ctpykrypy SCADA-cucrem.
COOTBETCTBUM C TEXHUUYECKUM | Ymenusn:
3aJlaHueM 1 HOPMATHBHO- - pa3zpabaThIBaTh IPOTrPaAMMHBIE CPEACTBA
TEXHUYECKON CHUCTEM aBTOMATHKH, PEATU3YIOIINE
JOKYMEHTAIMeH, TpUMEHsIsS QJITOPUTMBI YIIPABJICHUS HA YPOBHE
CUCTEMBI KOoHTpoJuiepa u Ha ypoBHe SCADA-
aBTOMATHU3UPOBAHHOTO CUCTEMBI.
IIPOCKTUPOBAHUSA U Tpeobyembvrit npakmuueckuil onvim,
CHeHaIM3UPOBAaHHOE enaoenue:
porpaMMHOe oOecrieueHue - IPOTPAaMMHOM peanu3aluy alrOpUTMOB
yrIpaBieHus 1 00paboTKu HHPOPMAIIHH B
CUCTEMAaX aBTOMATHKH.
IIpomsblliuIeHHBIE 1K 2 — cniocoben 3nanus:
MH(OPMALIMOHHBIE | MCIIOJIB30BATh METO/IbI - DJIEKTPUYECKUE CXEMBI 3JIEMEHTOB
CEeTH aHaJIM3a U MOJIETTUPOBAHUS MPOMBIIIJICHHBIX HHPOPMAIIMOHHBIX CETEH;

AJIEKTPUYECKUX LIeTeH U
AJIEKTPUYECKHUX MAILIHH.

- MapaMETPbl CUTHAJIOB, IEPEAAaBACMBIX I10
CCTSM.




Ymenun:

- BBIOMPATh CTPYKTYPY NPOMBILIUIEHHBIX
ceTell ¢ yueToM TpeOyeMol IpOImyCKHON
CIIOCOOHOCTH.

Tpebyemutit npakmuueckuit onvim,
enadenue:

- BbIOOpA 3JIEMEHTOB MTPOMBIIUICHHBIX
ceTen.

1K 6 — criocoben
obecrieunBaTh TpeOyeMbIe
napaMeTpbl U PEKUMBI
00BEKTOB MpohecCHOHATBHOM
JIeSITEJIbHOCTH, BBIITOJIHSTh
OLIEHKY TEXHUYECKOTO
COCTOSIHUSI, TTOICP)KaHNE U
BOCCTaHOBJICHHE
paboTocroco0HOCTH
AJIEKTPOTEXHUIECKOTO
00opyIoBaHUsI.

3nanus:

- TUIIbI COBPEMEHHBIX MTPOMBIILICHHBIX
CeTel MPUHIUIBI UX (QYHKIUOHUPOBAHHUS;
- CTPYKTYPY IPOMBIIUICHHBIX CETEH.
Ymenus:

- BBIMIOJIHATD OTJIAJKY ITPOMBIILICHHBIX
CETeH.

Tpeoyemurit npakmuueckuit onvtm,
é/1a0eHue:

- HOJKJIIOUEHUS, HACTPOUKH U
KOH(UTYPHUPOBAHUS TIPOMBIIUICHHBIX
ceTel.

1.5. ®opma oOyueHus

Peanuzanus moayns npeaycMOTpeHa s OOy4arouuxcs IO OYHOM M OYHO-3a0YHOM

dbopmam.




PA3JIEJ 2. COAEP)KAHUE U OBECHHEYEHUE PEAJIM3ALIUU JTUCHUILJINH

MOJY.JISI

ABTOMATHU3ALIMA TEXHOJIOITMYECKUX ITPOLECCOB

2.1. PABOYASA TPOT'PAMMA JUCHUITJIMHBI
CUCTEMBI ITPOI'PAMMHO-JIOTMYECKOI'O YITIPABJIEHWA TEXHOJIOTMYECKHUMUN

IMPOOECCAMU

2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI

2.1.1.1. TexHosiorum 00y4eHusi, MCIOJIb3yeMble PU U3YYEeHUH U CIUATIINHbI

Tpaauumonnast (penpoayKTUBHAs) TEXHOJOTHS (opuenmuposana Ha nepeoavy 3HAHUL U
VMeHuUll, obecneuusaujas yceoeHue 00y4arouuUMUcs co0epicanus o0yyeHus, npo8epKy U OYEeHKY
€20 Kawecmed Ha penpooyKmMuSHOM YPOGHE).

2.1.1.2. [Inanupyemble pe3yJibTaThbl 00yueHHs (MHAUKATOPBI) 0 JUCHHUIINHE

Koa u HauMeHOBaHMe
KOMIICTCHIUHU

Ilnanupyemsble pe3yabTaThbl 00y4eHUs (MHIMKATOPHI)

OIIK 11. Criocoben
NPUMEHSTh SI3bIK MATEMATHKH,
€CTECTBCHHBIX HaYK,
QITOPUTMHU3AIUH,
TEXHUYECKOH rpaduku u
000CHOBaHHO BHIOMPATH
POrpaMMHBIC U TpaduIecKue
1aTGOPMBI.

3nanusa:

- IPUKJIAJIHBIE 3JIEMEHTHI TEOPUU JUCKPETHBIX ONEPALIMOHHBIX
aBTOMATOB.

Ymenua:

- pa3pabaThIBaTh AJITOPUTMBI YIIPABJICHUS TUCKPETHBIMU
ONEPALMOHHBIMU aBTOMAaTaMH, UX MPOrPaMMHO-aIIAPATHYIO
peanu3anuio.

Tpedyemuiit npaxmuueckuii onvim, 1a0eHue:

- UCIIOJIb30BaHUsI COBPEMEHHBIX TPOrPAMMHBIX CPEJICTB
AITOPUTMU3ALMH.

[1IK 1 — cnocobeH npuHUMATh
y4acTue B IPOEKTUPOBAHNUN
pelIeHNs HeCTaHAAPTHBIX
3aja4 npogeccuoHaIbHON
JESITEIbBHOCTH B YCIIOBUSX
HEOIPEAEIEHHOCTH U
OTPaHUUYEHHOCTH PECYPCOB U
C y4eTOM
MEXIUCHUIUTMHAPHOTO
XapakTepa penaeMon
POOJIEMBI

3nanusa:

- TUIIOBBIE CPEJICTBA YIIPABJICHUS TEXHOJIOTHYECKUM IIPOLIECCOM.
Ymenun:

- (hopMynMpoBaTh TpeOOBaHUS, IPEIbABISIEMbIE K CHCTEMaM
ABTOMAaTUYECKOT0 KOHTPOJIS, YIIPABJIECHUS U PETYJIUPOBAHNUS B
YCIIOBUSIX HEONIPEEIEHHOCTH U OTPAaHUYEHHOCTH PECYPCOB U C
Y4€TOM MEXAUCUUILIMHAPHOTO XapaKTepa pemaeMoi npo0ieMsl.
Tpeoyembviit npakmuueckuil onvim, 61a0enue:

- IOCTAHOBKH 33/1a4¥ YIIPABJIEHUSI TEXHOJIOTMUECKHUM MPOLECCOM.

I1IK 5 — cnocoben
MIPOEKTUPOBATh OTJEIbHBIE
AIIEMEHTHI 00OBEKTOB
npodecCHOHANBHOM
JIEeATETLHOCTH B COOTBETCTBUH
C TEXHUYECKUM 33JIaHuEM U
HOPMAaTHUBHO-TEXHUYECKON
JIOKyMEHTaluen, TpuMeHss
CHUCTEMBI
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS 1

3nanusa:

- OCHOBBI aBTOMaTHU4ECKOT0O yIPABIICHNUS;

- YCJIOBHBIE TpaduiecKkrne 0003HAYCHHSI JIEMEHTOB
ABTOMATUYECKHUX CHUCTEM.

Ymenun:

- MPOBOAUTH aHAJIU3 TEXHOJIOTUYECKOTO MPOIIecca;

- MPOBOANTH BHIOOP CPEJICTB U3MEPEHHUS U YIIPaBJICHUS
IIPOLIECCOM;

- BBITIOJTHATH OCHOBHBIE ATAIbl TEXHUYECKOTO MMPOCKTUPOBAHUS
VIPaBISIONUX aBTOMATOB.

Tpeodyemuiit npakmuueckuil onvim, 8i1a0eHue:




CHEIMAIM3UPOBAHHOE
porpaMmMHOe o0ecriedeHue

- UCMIOJIb30BaHUA COBPCMCHHBIX TCXHUYCCKUX CPCIACTB
ABTOMATH3AIMH TEXHOJOTHUECKUX MPOIIECCOB;
- pa3pabOTKH aIrOPUTMOB YIIPABICHUS.

2.1.1.3. ConepxaHue TMCHUILIUHBI

Koxa
Pa3nen, tema
pa3neda, i — Conep:xkanue
TeMbl

Pl OO01ue cBeIeHNs O Henru w 3amaunm  CUCTEM  MOPOTrPaAaMMHO-JIOTHYECKOTO
CUCTEMAX yrnpasieHus. Kiaccupukamuss cuUCTeM aBTOMAaTH3aIUH.
IIPOrPaMMHO- Oobmas CTpYKTypa CUCTEM aBTOMATU3ALIHH.
JIOTUYECKOTO NudopmannonHoe obecrieueHrne CUCTEM aBTOMaTH3aIUH.
YIPaBJIEHUS
00BEKTaMU C
LUKINYECKUM
XapaKTepoM
IIPOTEKAHUS
TEXHOJIOTHYECKOI0
pouecca.

P2 OnemeHTHas 6a3a DNeKTpOMEXaHUUECKUe pesie, OECKOHTAKTHBIE 3JIEMEHTHI C
CUCTEM IIPOTPAMMHO- | PA3JIMYHOM CTENEHbIO HMHTETPALMUA, MHUKPOIPOLIECCOPHBIE
JIOTUYECKOTO YCTPOHCTBa, CBOOOJHO MpPOrpaMMHpYEMbIE YCTPOMCTBA
YIIPaBICHUS. (mporpammupyemMblie Jorudeckue KoHtposuiepsl - [1JIK),

KECTKasl JIOrMKa, TMOKas JIOTMKa W T.I. YHHBEpCaJbHas
CHUCTEMA WIEKTPOITHEBMOABTOMATHKHU.

P3 Mertob1 MeTtobl aNrOPUTMHU3ALMK U AIIIAPATOB UX MPEACTABICHUS.
JITOPUTMU3ALNN [MukmorpamMmsl, TakTOTpaMMbl, JHarpaMMbl IIPOLECCOB,
MIPOLIECCOB JIOTUYECKHE CXEMbl allTOPUTMOB, ceTu IleTpu, O10K-cXeMbI
YIIPaBJICHUS U aJIITOPUTMOB, (GyHKIIMOHATIBHBIE CXEMBI mporuecca
anmnapaToB MX yIpaBle€HUs, TEXHOJIOTHYECKHE rpadbl, aBTOMaTHbIE Ipadbl.
IIPE/ICTaBICHHUS.

P4 CrniocoOsl [IpaBuna bynesoii noruku. ba3zoBsie goruueckre QyHKIHUU.
npeoOpa3oBaHus [IpuBeneHne K AM3BIOHKTUBHOW-KOHBIOHKTUBHOW (opme;
MEPBUYHOIO ONKCAHUS | IPUBEJIEHUE K KOHBIOHKTUBHOW (QopMe C BBEIECHUEM
JIITOPUTMOB B MIPOMEKYTOUHBIX MEPEMEHHBIX (MapKepoB); BBIACICHHUE
SKBHUBAJIEHTHOE JIOTUYECKUX  IeTed  OTHOCUTEIbHO  HauyalbHBIX WM
BTOPUYHOE OMMCAHUE | KOHEYHBIX d3JeMEHTOB. [lpumep mepeBoga UCXOAHOMN
IIPY UX IPOTPAMMHOM | PEJIEHHO-KOHTAKTHOW CXEMBI B OKBUBAJICHTHYIO KOHTAKTHYIO
peanu3aiuu Ha 0aze CXEMY.

MIPOrpaMMHUPYEMBbIX
JIOTUYECKUX
KOHTPOJLJIEPOB.

P5 Pexxumebl ynpaBnenust | Pabouuit pesxum (aBTOMaTUYECKHi, 1MOJyaBTOMAaTUYECKHIA),
onepanuOHHBIMA PYYHOHM, HJIAJOYHBIA, CTapT-CTONOBOE  YIpaBJICHHE,
aBTOMAaTaMH. LIaroBbld  PEKHUM, OJUHOYHBIM LMKI, MHOTOKpPaTHOE

MOBTOpPEHHUE LIMKJIA, paboTa B JIMHHUM, paboTa 6e3 HarpysKku,
HapabOTKa Ha OTKa3.
P6 OcHoBHBIC Cron LIMKIIA, cTon omnepauuu, cTon LMKJIa

HEpETYJISIPHbIE

Hpe,[[BapHTeHLHLIfI, CTOII aBapr/'IHBIﬁ, CTOIl C NCPECBOAOM




CUTYyalUH.

NOABMIKHBIX  y3JI0OB  HUCHOJHUTCIBHBIX MCXAHH3MOB B
HCXOOHOC ITOJIOXKECHUC.

YIIPABIICHUS B paMKax
CUCTEMHOTO ITOAX0/1a.

P7 HcnonnurensHble IIpuBOoABl  DIEKTPOMEXAHUYECKHUE,  DJIEKTPOMArHUTHBIC,
MEXaHU3MBI TUIpaBINYECKUE, MTHEBMaTHUYECKHeE,
OIIEepaIlMOHHBIX IMHEBMOTUIPABIMYECKHE ¢  KOMOMHHpPOBaHHbIE. THIIBI
aBTOMATOB. MPUBOJIOB: pelIeHbIA (0€3 mamsATH), TPUITEPHBIA (C

NaMATBIO  BKJIIOYEHHOTO  COCTOSIHMSL — IIOCJIE€  CHATHUSA
YIPABIISIFOIIETO BO37ciCcTBUs), HepeBepcuBHBIN (C OJTHHM
YIPAaBJISIOUMM BXOJOM) U PEBEPCUBHBIE C OJHUM WIH
JIBYMsI YIPaBIAIOMMMU BXxojgaMu. CXeMbl CUJIOBBIX IIETICH,
MPUHIMUIIBI IEUCTBUS, METOJIbI AJITOPUTMU3AIUH.

P8 Cucremublii nogxon k | IlocnenoBatensHOCTD CUHTE3a aJITOPUTMOB
CHHTE3Y aJITOPUTMOB | (YHKIIMOHUPOBAHHUS  YHPABISIOMMX  aBTOMAaTOB  INPH
yIpaBieHUs U cucteMHoM mnoxaxone: dopmynupoBaHue ycIOBHI palbOTHI;
JUarHOCTUYECKOTO O yHKINOHAIbHBIN CUHTE3 oOuieit CTPYKTYPBI;
KOHTPOJISL. JlexoMmo3uius MOJaBTOMATOB OOIIeH CTPYKTypbl; Bwibop

crioco0a 3a/laHusl 3JIEMEHTapHBIX aBTOMAaTOB; AOCTpaKTHBIN
U CTPYKTYpPHBI CHHTE3 DJJIEMEHTApHBIX aBTOMATOB;
Munumuzanus ~ 3JeMeHTapHbIX — aBTomaroB;  CuHTe3
QJIITOPUTMOB (GYHKIMOHUPOBAHMUS; Ananus
CUHTE3UPOBAHHBIX AJITOPUTMOB. KonTponb
MIOCJIEIOBATEILHOCTH UCTIOJTHEHHSI ONIEPALIUH.

P9 Dransl CHHTE3a Ananm3 o0BeKTa ABTOMATH3AIIHH, pa3paboTka
AJIITOPUTMOB TEXHOJOTHYECKON CXEMBlI, COCTaBIICHUE rpada

TEXHOJIOTHYECKUX Omepanuid (TEXHOJIOTMYECKU Trpad).
Pa3pabotka mynbTa ynpaeneHusi. ABTomMaTHbli rpad (rpad
YIIPABIICHHUS ). MaremaTtudeckoe OIHCaHUe rpada
yIpaBIeHUS. ®opMmupoBaHue ITOPUTMOB
(GYHKIIMOHUPOBAHKS  YIPABJSIIOIIMX ~ aBTOMAaTOB  II0
pe3yNbTUPYIOMUM TpadaM YIpaBICHUS C HCIOIb30BAHHEM
SI3BIKOB  MPOTPAMMHPOBAHUS JIOTHYECKUX KOHTPOJUICPOB.
[Ipumepbl  MpakTUYECKOW  peanu3ali  aJrOPUTMOB
YIpaBICHUS u JIUATHOCTHUYECKOTO KOHTPOJIS
MOCNIEIOBATEIbHOCTH  BBIMOJTHEHUS  TEXHOJIOTUYECKUX
ormeparii  (aBTOHOMHBIC  OTICPAIlMOHHBIE  aBTOMATHI,
CUHXPOHHBIE U ACHHXPOHHBIE AaBTOMATUYECKHE TUHUH ).

2.1.1.4. 513bIk peaqu3aluy NPOTrPaMMBbI
ITporpaMMa AMCLMILIMHBI PEATU3YETCs HAa TOCY1apCTBEHHOM si3bIke Poccuiickoit denepanun.

2.12 YYEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYEHUE

DJIEKTPOHHBIE pecypchl (U31aHNS)

JUCUMUIIIAHBI

1. Moucees, H. I'. Teopust aBTomatoB: yaeOHOE mocobue 1o KypcoBoMy npoektupoBanuto / H. T
Moucees ; [ToBOMKCKHIA TOCYIapCTBEHHBII TEXHONOTHUECKHil yHIBepcuTeT. — Momkap-Ona :
[ToBomKCKuUI rocyaapcTBEHHBIN TeXHONOrnueckuid yuusepcurer, 2015. — 127 c. : tabin., cxem.

Pexum JIO0CTyTA: 1o MOJIITUCKE. — URL:

https //biblioclub.ru/index.php?page=book&id=439263 — ISBN 978-5-8158-1526-1.

2. Jlextsps, M. . BBenenue B cxeMbl, aBTOMAThl U aNropuT™mel : [16+] / M. W. JlexTsapb. — 2-e
u3 ., uctp. — Mocksa : Hanmonansueiit Otkperteiii Y auBepcuter «MHTYUT», 2016. — 169 c. :
wi. — (OcHOBBI MH(MOPMAIMOHHBIX TeXHONOTWH). — Pexxum nocryma: mo moamucke. — URL:


https://biblioclub.ru/index.php?page=book&id=439263

https://biblioclub.ru/index.php?page=book&id=428984 — bubmuorp. B ku. — ISBN 978-5-
94774-714-0.

3. CnenmanbHbie pa3aensl Teopun rpados : yueonoe mocodue / JI. A. I'magkos, H. B. I'magkosa,
B. B. Kypeitunk, B. M. Kypeiiunk ; HOxusiii denepanbueiii yHuBepcuter, MHKEHEpHO-
TeXHOJIOTHMYecKasi akaaemus. — PocrtoB-Ha-/lony ; Taranpor : HOxublli QenepaabHbIi
yauBepcuter, 2018. — 112 c¢. : un. — Pexum pocryma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=561028 — bubGmuorp.: c. 109. — ISBN 978-5-
9275-2779-3.

4. JlutBunenko, B. A. OcHOBBl 00BEKTHO-OPUEHTHPOBAHHOI'O IMPOTPAMMHUPOBAHHS 3a7ady Ha
rpadax : yue6Hoe mocodue : [16+] / B. A. JlutBunenko ; KOxHbIii GenepanbHblii YHUBEPCUTET.
— PocroB-na-J/lony ; Taraupor : FOxubiii denepanbupiii yauBepcuter, 2019. — 133 ¢. : .,
TalII., CXEM. — Pexxum JOCTYyIIa: 1o MIOJIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=612227 — Bbubauorp.: c¢. 99. — ISBN 978-5-
9275-3472-2.

IHeuaTHble U31aAHUS

1. Teopus aBToMarToB : yue6. ans By3oB / FO. I'. Kapnos .— M. ; CII0. : ITutep, 2003 .— 208 c.

2. ABToMaTH3aiys JUTEHHOTrOo Mpou3BojacTBa : y4ueb. mocodue / B. I1. HoBukos ; ®ex. areHTCTBO
no oopazoanuo, MUY .— M. : M1V, b.r. U. 1: YnpaBneHnue muTedHHbIMH MPOIIECCAMU .—
2006 .— 292 c.

3. Texuuyeckue cpeacTBa aBTOMATH3allMU W ymOpaBieHUs : yde0. mocobue st By3oB / O. B.
Iumos .— Mocksa : UH®PA-M, 2012 .— 397 c.

4. CpenctBa aBTOMAaTH3allMM M YIpaBJICHUA. AIMNIMapaTHble U NPOrpaMMHBIE pelieHus : yd4eO.
nmocoOue Ui CTyJA. BBICII. y4eO. 3aBen., oOyd. MO HAmp. MOArOT. "ABTOMAaTH3. TEXHOJIOT.
npoueccos u mpoussocTB" / B. B. Kaurun .— Crapsrii Ockon : THT, 2014 .— 520 c.

IIpodeccuonanbuble 6a3bl JaHHBIX, HHPOPMALTHOHHO-CIIPABOYHBIE M IOMCKOBbIE CHCTEMBbI
1. U3Bectus BbICHIMX y4EOHBIX 3aBEACHUN. DIEKTPOMEXAHUKA.

Kypnan D5eKTpoTeXHUKA.

Kyphuan DnexkrpudecTso.

ObC «YHnuBepcuterckas oudanorexka Onnaiiny: http://biblioclub.ru/

[Mopran nadopmannoHHO-00pa3zoBaTebHBIX pecypcoB YpdV: https://elar.urfu.ru/

Ob HTU (¢punmana) Yp®@Y http://elib.ntiustu.ru/

b1 nepuoaunyeckux uznanuit "MBUC" East View https://dlib.eastview.com/

COopHHK cTaHAapTOB MIHCTUTYTa HHKEHEPOB JIEKTPOTEXHUKH U AieKTpoHuKHU |IEEE

https.//standards.ieee.org/

Nk WN

Matrepuansl gis aun ¢ OB3

Becy kontent OBC mpencraBieH B Buae (ailnoB crneuuanbHOro Qopmara s
BOCITPOMU3BCACHUA CHHTEC3aTOPOM pPC€UYM, a4 TAKIKC B TCCTOBOM BHJC, IPUTOAHOM [JIsI MPOUYTCHUA C
UCIIOJIb30BAaHUEM SKPAHHOM JyIbl M HACTPOMKONW KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJINHbI

CgeeHusi 00 OCHAIIEHHOCTH IMCHHUILIMHBI CIIENMAJIN3MPOBAHHBIM U J1a00pPaTOPHBIM
o0opyaoBaHNeM M IPOrPaMMHBIM o0ecredYeHneM

Jlns peanu3auy TUCHUIUIMHBI UCTIONB3YIOTCA YUeOHbIE ayJUTOPUN JUIS MPOBEIACHUS 3aHATHH
JIEKLIIMOHHOT0, CEMUHAPCKOT0, MPAaKTUYECKOTO THIIA, OCHAIEHHbIE HEOOXOAUMBIM 000pYIOBaHUEM,
COOTBETCTBYIOIIME TPeOOBAaHUSIM OpTraHU3alMK y4eOHOTO Mpoliecca B COOTBETCTBUU C CAaHUTAPHBIMU
npaBUJaMd M HOpMaMH. MeOenb ayquTopHas C KOJMYECTBOM pPabOuYMX MECT B COOTBETCTBUH C
KOJINYECTBOM CTY/IEHTOB.

KommbloTepHble  KJlacChl  pecypcHOro  MH(OPMAIMOHHO-00pa30BaTEIbHOTO  LIEHTpPa
HTU (¢pummana) YpdV.


https://biblioclub.ru/index.php?page=book&id=428984
https://biblioclub.ru/index.php?page=book&id=561028
https://biblioclub.ru/index.php?page=book&id=612227
http://biblioclub.ru/
https://elar.urfu.ru/
http://elib.ntiustu.ru/
https://dlib.eastview.com/
https://standards.ieee.org/

Jlaboparopus «O01Iast AIEKTPOTEXHUKAY).

HanmenoBanue [lepeuenb
CHEIUATBHBIX OcHaleHHOCTh MIPOrPaMMHOTO
Ne Bux sansTuii IIOMEIIEHUN U CIEMAIbHBIX IIOMEIICHUN U o0ecrieueHus.
o\ IMOMEILIEHUMN IS IMOMEILICHUMN IS PexBuzutsl
CaMOCTOSITEIIbHOM CaMOCTOSITENIbHOM pabOThI MOITBEP K IAOIIETO
paboThI JTIOKYMEHTa
1 | Jlexkaum VYuebnas aynuropus | MeGenb ayTuTopHasi ¢ OnepannonHas
IUIS1 IPOBEICHUS KOJIMYECTBOM pabounx Mect | cucrema Windows,
JIEKINOHHBIX B COOTBETCTBHH C Oo(UCHBIN MaKeT
3aHIATUN KOJINYECTBOM CTY/ICHTOB, Microsoft Office;
pabouee MecTO Cucrema
IpernoiaBaTess, J0cKa yIIpaBICHUS
ayJIUTOpHAsI. y4eOHBIM KOHTEHTOM
KommnbroTepHas TexHuka: u obydyenuem LCMS
KOMILIEKT IIEPEHOCHOTO Moodle;
MIPOSKIIMOHHOTO Hocrym k cetn
o0opynoBaHus: HOYmMoOyK, Wurepner.
NPOEeKmop, nPoeKyuoHHblil
9KPAH.
2 | JlaboparopHusl | JlabopaTtopus - TabopaTopHble KOMIUIEKCH | OnepanmoHHas
€ paboThI «OO0mmas «CuctemMsl aBToMatuueckoro | cucrema Windows,
AIIEKTPOTEXHHUKA» VIIpaBICHUS»; O(UCHBIN MTaKeT
- u3MepurenbHbie mpubopsl 1 | Microsoft Office;
KOMIUICKCBI; ICTOYHUKH Cucrema
MUTaHUS; yIpaBICHUS
- [Iporpammupyembie y4eOHBIM KOHTCHTOM
KOHTpoJuiepsl Omron; u o0yuennem LCMS
- Cencopunbie 3kpansl NT21; | Moodle;
- [lyneroBoe obopynoBanue | JlocTym k ceTn
- mpeoOpaszoBarenu yacToTsl; | HTEpHET.
- TeHepaTOPhI CUTHAJIOB;
Ha0bOpHI PE3UCTOPOB,
DIIEKTPHYECKUX EMKOCTEH, SimInTech
WHIYKTUBHOCTE;
- HabOpBI
MOJTYTIPOBOTHUKOBBIX
AIIEMEHTOB;
- MOHTQ)KHBIC ITAHEJIH.
3 | Koncynbranuu | YuebHas ayautopust | Mebenb ayAuTOpHAs ¢ Cucrema
JUTSL TIPOBEICHUS KOJIMYECTBOM paboOvMX MECT | BUJICOKOH(EPESHIINN
KOHCYJbTaIUi B COOTBETCTBHH C Kontyp.Tonk
KOJIMYECTBOM CTYJICHTOB,
W pabouee MecTO
npernoiaBaTess, JocKa
B (hopmare ayJIUTOpHASs.
BujeokoH(epenmii | KommnperorepHas TexHuka:

KOMIUIEKT TIEPEHOCHOTO
IMPOCKIIHUOHHOT'O
000pyI0BaHUS: HOYMOYK,
NPOEKmop, NPOEKYUOHHbLIL
9KPaH.




Texymmit
KOHTPOJIb,
IIPOMEKYTOUH
as arrecTanus

VYuebHas ayauTopus
JUIS IPOBEJICHUS
TEKYILEro KOHTPOJIS
U POMEKYTOYHOM

MeGenb ayuTopHas ¢
KOJIMYECTBOM pabOUUX MECT
B COOTBETCTBHH C
KOJINYECTBOM CTYJICHTOB,

aTTecTaluu pabouee MecTo
npernoaaBartess, 10cKa
ayJIMTOpHast
Camocrositens | YueOHas ayautopus | MebGenb ayauTOpHAas ¢ | OnepanmoHHas
Has paboTa KOJIMYECTBOM padouux Mect | cuctema Windows,
CTYJICHTOB B COOTBETCTBUU c | opuCHBIN MaKkeT

Ilomemmenust misa
CaMOCTOSITENHLHOU
paboThI
oOyuaromuxcs

KOJTMYECTBOM CTYJICHTOB,
pabouee MECTO
npernoaaBaTes, J0CKa
ayJUTOpPHASI.

KomnbroTepHas TeXHUKa:
[IEPCOHAIbHBIE KOMITbIOTEPHIL,
YCTPOMCTBA MOJIKIIIOYEHHUS K
cetu MIHTEpHET, TOCTYII B
3JIEKTPOHHYIO
MH(}OPMaLIOHHO-
00pa30BaTeNIbHYIO Cpey
HTU (pummana) YpdYV,
KOMILJIEKT JIMIIEH3UOHHOTO
MPOrPaMMHOTO O0eCTICUeHUS

Microsoft Office;
Cucrema
YIPABJICHUS
y4eOHBIM KOHTEHTOM
u obydyenuem LCMS
Moodle;

Hoctyn k cetn
HuTepner.




2.2. PABOYASA NTPOT'PAMMA JUCHUIIJIMHBI
I[TPOI'PAMMUPOBAHMUE JIOTUYECKUX KOHTPOJUJIEPOB

2.2.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI

2.2.1.1. TexHoJioruu 00y4eHus, MCNOJIb3yeMble MPH U3YYeHUH U CHUTITHHBI

Tpaauumonnast (penpoayKTUBHAs) TEXHOJOTHS (opuenmuposana Ha nepeoavy 3HAHUL U
VMeHuUll, obecneuusanujas yceoeHue 00y4arouuMUcs co0epicanus o0yyeHus, npo8epKy U OYEeHKY
€20 Kawecmed Ha penpoOyKmMuGHOM YPOGHE).

2.2.1.2. IInanupyemble pe3yJbTaThl 00y4eHHsl (MHAUKATOPBI) 0 JUCHHUIINHE

Koa u HauMeHOBaHMe
KOMIICTCHIIUU

I[lnanupyemblie pe3yabTaTbl 00y4eHUs1 (MHINKATOPHI)

OIIK 11. Ciocoben npuMeHSTH
SI3BIK MATEeMaTHKH,
€CTECTBEHHBIX HAYK,
AITOPUTMH3ALIH, TEXHUIECKOU
rpaduku 1 060CHOBAHHO
BBIOMpATh IPOTPaMMHBIE U
rpaduveckre miaTGopmBbl.

3nanusa:

- A3BIKYU NIPOrPaMMHUPOBAHUS KOHTPOJIJIEPOB U IPOrPAMMHBIX
cpen.

Ymenua:

- Pa3pabatsiBath nporpammusiii kox I1JIK Ha ocHOBanuu
3a[JaHHOTO aJTOPUTMA.

Tpebyemutit npakmuueckuil onvim, 61a0enue:

- OIIBIT pea3aliy aIropuT™Ma yIpaBiieHus Ha 06ase
nporpamMmmuoro ooecrieuenus [1JIK.

[IK 1 — cnocoben npuHUMAaTh
y4acTue B MPOEKTUPOBAHUU
pelieHus: HeCTaHJaPTHBIX 3a]1a4
npodeccuoHanbHOM
JIESATETLHOCTH B YCIOBUSAX
HEONPEIEeTEHHOCTH 1
OTPaHUYEHHOCTU PECYPCOB U C
YU4€TOM MEXAUCIUILTUHAPHOTO
XapakTepa perraemMon
poOIeMbI

3nanusa:

- HOMEHKJIATypy anmnapaTHBIX CPEJCTB CUCTEM aBTOMATU3AIINH;
- OCHOBHBIEC AJITOPUTMUYECKHUE MPUEMBI U PEIICHUS TTPU
pa3paboTKe mporpamm Ajsi KOHTPOJIJIEPOB, ONTUMHU3ALIUIO
IporpamMmmHoro koaa nox pecypcest IIK.

Ymenun:

- BBITIOJHSATH OTJIAJIKY TPOTPAMMHBIX CPEACTB CUCTEM
ABTOMATHUKH.

Tpeodyemuwiit npakmuueckuil onvim, ea1a0eHue:

- HACTPOMKH U IPOTPaMMHUPOBAHUS CUCTEM aBTOMATU3AIUU C
Y4E€TOM OTPaHUYEHHOCTH anmapaTHBIX PeCYpCoB;

- IO/IKJTFOUEHU S, HACTPOUKHU M KOH(DUTYpUPOBaHUS
MIPOTrPaMMHUPYEMBIX JIOTHYECKUX M PETYTUPYIOIMINX
KOHTPOJIJIEPOB C YYETOM OT'PAaHUUYEHHOCTH anmnapaTHbIX
pPECYPCOB.

IIK 5 — cocoben
MIPOSKTUPOBATH OT/ICTHHBIC
3JIEMEHTHI 00BEKTOB
npodeCCHOHATBEHON
JIEITEIIbHOCTU B COOTBETCTBUH C
TEXHHYECKUM 3aJJaHHEM U
HOPMAaTHUBHO-TEXHHYECKOM
JIOKYMEHTAIUEeH, MpUMEHSS
CUCTEMBI aBTOMAaTHU3HPOBAHHOTO
MIPOSKTUPOBAHUS U
CHeIHAIM3UPOBAHHOE
porpaMMHOe o0ecriedeHne

3nanusn:

- CTPYKTYPY ¥ BO3MOXXHOCTH COBPEMEHHBIX TEXHUUECKHX
CPE/ICTB CUCTEM aBTOMAaTH3alIUU

- ctpyktypy SCADA-cucrem.

Ymenusn:

- pa3pabaThIBaTh IPOTrPAMMHBIE CPEICTBA CUCTEM aBTOMATHKH,
peaNu3yroIre arOpuTMbl YIIPABICHHS HA YPOBHE KOHTPOJUIEpa
n Ha ypoBHe SCADA-cucTemsl.

Tpebdyemoiit npaxmuueckuii onvim, 1a0eHue:

- MPOTPaMMHOM peaIn3alliy aJTOPUTMOB YIIPABICHUS U
00paboTku HHGOPMAIIMU B CHCTEMaX aBTOMATHKHU.




2.2.1.3. ConepxaHue TUCHUILIUHBI

Kon
pa3zniea,
TEeMBbI

Pa3nen, tema
JUCHHUILTHHBI

Conepxanue

P1

IIporpammupoBanue
ITPOMBIIIIIEHHBIX
KOHTPOJIEPOB

Jlornueckue ¢ynkuuu W, WJIW, HE u ux npumeHenue npu
pa3paboTke adropuTMOB aBToMaru3anuu. McnonszoBanue RS
(SR) TpurrepoB mpu  pa3paboTKe mporpamm s
KOHTpOJUIepoB. OTiHMuYus NPOrpaMMHBIX TPUITEPOB  OT
pEaIbHBIX AIEKTPOHHBIX YCTPOUCTB.

Cxema LUKINYECKON paboThI IIPOrpPaMMUPYEMOTO
JIOTHYECKOTO KOHTpoJuiepa. Tumbel M QopMarel JaHHBIX,
IIPUMEHSEMbIE IIPU IPOIPAMMHUPOBAHUU  KOHTPOJLIEPOB.
SAzbiku nporpammupoBanust I1JIK cornacno cranpapry MOK
61131. IlporpamMmHbie cpeacTBa i MNPOrpaMMUPOBAHUS
IIJIK  pa3jnyHbIX INPOU3BOAUTENENM M  YHHUBEPCAJIbHBIE
CpEICTBa.

Ocuossl pabdotsl B I10 TIA Portal u Step 7. Co3ganue HOBOTO
IPOEKTa, HacTpoiika KOH(UIypallMy anmnapaTHOM dYacTu.
Pa6ora ¢ Bxogamu u Beixogamu [1JIK, BHyTpeHHEH MaMAThIO.
CnoBo cocrosnus. Ilpuniun paGoTel OUTOBOWM JIOTHKH.
OTtnaaka mporpaMM ¢ TMOMOIIbI0 (DYHKIIMA MOHUTOPHUHTA H
cumynstopa. Pabora ¢ 6utoBoii norukoii Ha si3pikax LAD wu
FBD. Taiimepsl. Buael u tunsl. Mcnosnb3oBaHue TaliMepoB.
MareMaTuyeckue JeHCTBUS.

OcHosb! s3bika STL. IlepeBon gpopmaroB pannbIX. Onepanuu
cpaBHeHus. Kommaparopsl. Omnepanun cyera. CueTdukw.
«Mepnaromuii» 6aiit. Onepanuu co BpemeneM. Jlormueckue
OIlepalyy CO CIIOBaMH, ONIEPALIUN CABUTA.

AHazorosble BXoJbl M BbIX0Abl. DyHKUIMU 1151 0OpabOTKU
JaHHBIX. AnnaparHas HAacTpOWKa aHAJIOTOBBIX BXOJOB U
BBIXO/IOB.

CrpykTypHupoBaHue IIPOrPaMMBI: ¢byHKINN "
(byHKIMOHATIBHBIE 6J10KH, Ha3HAauYECHHUE, HaCTpoiiKa
[IapaMeTpOB. [Toctpoenue ABTOMAaTUYECKUX
nocinenosarenbHocTedl.  Komannel  mepexoma.  Ycious
nepexo/a. Pacnpenenennsii IIEPEXO/I. [Ipoune
OpraHu3alMoHHble 6J0KkH. OCHOBBI PabOTHI C MPEPHIBAHUSIMHU.

P2

[TporpammupoBanue
SCADA-cucrem

[Tonsstue SCADA-cucrem. O0nacTe NpUMEHEHHS U IPUMEPHI
npuMeHeHus, ocHoBHble ¢QyHkuuun SCADA.  OG630p
cymectByrommx SCADA-cucreM. 3HaKOMCTBO C CHCTEMaMu
Trace Mode, WinCC, WinCC Flexible 1 B03MOXHOCTSIMH
TIA Portal. OcobeHHOCTH PabOTHI ¢ MaHENIIMU OlepaTopa H
JpYTMMH YCTPOMCTBaMH 4€JIOBEKO-MAaIIMHHOTO MHTepdeiica.
Pa3zpabotka rpaduueckoro wuHTepdelica mMoab30BaTENS,
IUHaMH3aIusg OO0BEeKTOB WHTep(eiica, MporpaMMHUpOBaHUE
coOwIThii cpeacrBamu TIA Portal, Ynpasnenue teramu, cBsi3b
¢ teramu IIJIK, peructpamusi TeroB (JIOTTHHT), padoTa C
aBapuiHBIMU COOOIIEHUSIMU (TpeBoramu) cpeacrsamu TIA
Portal.




2.2.1.4. 5I3bIK peaju3annu NpPorpaMMsbl

IIporpamma JUCHUIIIMHBI pEAIM3YETCS Ha TOCYIapCTBEHHOM sA3bIke Pocculickon denepanuu.

2.2.2 VYYEBHO-METOJUYECKOE U MTH®POPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

DJIEeKTPOHHbIE pecypchl (M31aHus)

1.

[Iporpammupyemsbie KOHTpoJUIephl : yaeOHoe mocooue / B.B. Urnatees, U.C. Kobepcu, O.b.
Cnupunonos, B.M. ®wunaen ; HOxubiit  Qenepanbublii  yHuBepcuteT, HWHXeHepHO-
TeXHOJIOrHYecKas akajemus. — Taranpor : KOxubil penepanbubliili yauBepcuret, 2016. — 138 c.
CXEM., Tab:1., WL — Pexum JIOCTyma: o MOJIITHCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=493057 — ISBN 978-5-9275-1976-7. — Tekcr :
JJIEKTPOHHBIN.
I'epacumoB, A.B. IIpoexktupoBanue ACYTII ¢ ucnonp3zoBanuem SCADA-cuctem : yueOHOE
nocobue / A.B. I'epacumoB, A.C. TutoBueB ; MunuctepcTBo obpa3oBanusi U Hayku Poccum,
QenepalibHOE  TOCYAApCTBEHHOE OIODKETHOE 00pa3oBaTelbHOE YUYPEKICHHE BBICIIETO
npodeccuoHasibHOro  oOpazoBaHusi  «KazaHCKuii  HalMOHAJIBHBIM  HMCCIIEIOBATEIBCKUM
TEXHOJIOTHYeCKHil yHuBepcuteT». - Kazauns : M3natensctBo KHUTY, 2014. - 128 c. : Tabm., ui.
- bubnworp.: c. 96. - ISBN 978-5-7882-1514-3. - URL:
http://biblioclub.ru/index.php?page=book&id=427985.
WHTennexTyanbHas aBTOMAaTHKA B KYPCOBBIX M JUTUIOMHBIX MPOCKTaxX : yaeOHoe mocoowue / B.I1.
WBmmH, M.IO. Ilepyxun, U.A. Hoauna, A.B. ®apypun ; denepanpbHOoe areHTCTBO IO
00pa3zoBaHMuIo, ['ocynapctBenHnoe 00pasoBaTebHOE yUpexIcHue BBICIIIETO
npodeccuonansHoro  obpazoBanusi  «KazaHCKMH  TOCYZapCTBEHHBIM  TEXHOJIOTHMUYECKUN
yauBepcureT». - Kazans : KI'TY, 2010. - T. 1. - 277 c. : un.,tabmn., cxem. - ISBN 978-5-7882-
0965-4. - URL: http://biblioclub.ru/index.php?page=book&id=258933
WHTennekTyanbHas aBTOMAaTHKA B KYPCOBBIX M JTUTUIOMHBIX MPOCKTaxX : yueOHoe mocoowue / B.I1.
WBmmH, M.IO. Ilepyxun, U.A. Hioauna, A.B. ®adypun ; DenepalibHOE areHTCTBO IO
00pa3zoBaHMmIo, [NocynapctBenHoe o0pazoBaTebHOE yapexIeHue BBICIIIETO
npodeccuoHanpHoro  obpaszoBaHusi  «Ka3aHCKUW  TOCYZapCTBEHHBIM  TEXHOJIOTMUYECKUN
yauBepcuteT». - Kazans : KI'TY, 2010. - T. 2. - 234 c. : un.,tabmn., cxem. - ISBN 978-5-7882-
0966-1. - URL: http://biblioclub.ru/index.php?page=book&id=258935
Tpopumor B. b., KynakoB C. M.. HHTemiekTyalbHbIE aBTOMAaTU3WPOBAHHBIE CHCTEMBI
yIpaBIeHUS] TEXHOJOTUYECKHMMH OOBEKTaMU: Y4eOHO-TIpakTHueckoe mocodue / MockBa-
Bonorpa: WNndpa-Nuxenepus, 2016. - 232 c.
http://biblioclub.ru/index.php?page=book&id=444175
Ceprees, A.U. [IporpammupoBaHue KOHTPOJUIEPOB CUCTEM aBTOMATH3AIMH : yueOHOE 1mocooue
/ AWM. Ceprees, A.M. UepnoycoBa, A.C. PycsaeB ; OpeHOyprckuii rocynapcTBEHHBII
yauBepcuteT. — OpeHOypr : OpeHOyprckuil rocyiapcTBeHHbli yHuBepeutet, 2017. — 126 c. :
CXEM., TaoI., HJI. - Pexnm JOCTYyTIA: 1o TOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=481806 — ISBN 978-5-7410-1649-7

ITeuaTHbIe U3aaHUA

1.

Menasene, M.IO. IIporpamMMupoBaHne MPOMBIIUICHHBIX KOHTPOJJIEPOB : y4ed. mocobue /
M.IO. Measenes, B.X. ITmmxomnos .— Mocksa : Jlans, 2011 .— 287 c. : mi., cxeMsl, TadJI. —
(YueOuuku 1i1s By30B. CrienmanbsHas nuteparypa) — ISBN 978-5-8114-1165-8.

NBanoB, A. A. ABTOMaTH3aIus TEXHOJIOTHUECKHUX MPOIIECCOB U MPOU3BOJICTB : yued. mocodune
1uist By30B / A. A. IBanoB. - MockBa : DOPYM, 2012. - 224 c. : un. 5 7K3.

Kanrun, Bmagumup BeneauktoBud. IIpombllIeHHBIE  KOHTPOJUIEPBI B CHCTEMAax
ABTOMATU3AIMH TEXHOJOTHYECKHUX MPOIECCOB : y4eO. mocobue Juist CTyA. BBICHI. yuel. 3aBejl.,
o0y4. mo Hamp. "ABTOMaTHU3alMs TEXHOJIOIHY. mpoueccoB U mpousoAacTts" / B. B. Kanrus. -


https://biblioclub.ru/index.php?page=book&id=493057
http://biblioclub.ru/index.php?page=book&id=427985
http://biblioclub.ru/index.php?page=book&id=258933
http://biblioclub.ru/index.php?page=book&id=258935
http://biblioclub.ru/index.php?page=book&id=444175
https://biblioclub.ru/index.php?page=book&id=481806

Crapsriit Ockon : THT, 2015. - 408 c.

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. M3BecTust BHICIIUX y4eOHBIX 3aBEACHUIN. DIEKTPOMEXaHHKA.

KypHan DiekTpoTeXHuUKa.

Kyphnan DnekrpudecTso.

OBbC «YuuBepcurerckas oudmuorexka Onnaitay: http://biblioclub.ru/

[MTopran uadopmannoHHO-00pa3zoBaTenbHbIX pecypcoB YpdY: https://elar.urfu.ru/

Ob HTU (punuana) YpdY http://elib.ntiustu.ru/

B/1 nepuoanueckux uznanuii "MBUC" East View https://dlib.eastview.com/

COopHuK cTaHaapToB MIHCTHTYTA MHKEHEPOB JIEKTPOTEXHUKHU U AekTpoHuku |[EEE

https://standards.ieee.org/

Nk WN

Matrepuansl pis jun ¢ OB3

Becy kontentr OBC mpencraBimeH B Buue ¢aiiaoB crenuanbHOro Qopmara s
BOCITPOM3BEJICHUS CUHTE3aTOPOM PEUH, a TaKK€ B TECTOBOM BHJIE, MPUTOJHOM I TIPOUYTEHUS C
MCIOJIb30BaHUEM 3KPAHHOM JIYIbl M HACTPOUKON KOHTPACTHOCTH.

2.2.3. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI

Caenenusi 00 OCHAIIEHHOCTH JUCHHUILIUHBI CTIENMAIN3MPOBAHHBIM U JIa00PATOPHBIM
000py10BaHHEM H MPOTPAMMHBIM O0ecreYyeHrneM

Jlns peayM3anyy AUCIUIUIAHBI UCTIONB3YIOTCS YYSOHbIC ayTUTOPUH JIISl IIPOBEICHUS 3aHATHI
JICKIIHOHHOTO, CEMHHAPCKOT0, MPAKTHYECKOTO THIIA, OCHAIEHHBIE HEOOXOIMMBIM O00OpYIOBAHUEM,
COOTBETCTBYIOIINE TPEOOBAHUSIM OpPTraHH3AIMH YYEOHOTO MPOIecca B COOTBETCTBHH C CAaHUTAPHBIMU
npaBWIaMd ¥ HOpMamH. MeOenb ayauTopHas ¢ KOJIMYECTBOM pabOYMX MECT B COOTBETCTBHH C
KOJIMYECTBOM CTYJICHTOB.

KommbloTepable  KJlacChl  pecypcHOro  MH(OPMAIIMOHHO-00pa30BaTEIbHOTO  LIEHTpPA
HTU (pummana) YpdV.

JlaGoparopust «MexaTpoHUKa.

HanmeHnoBanue [Iepeuenn
CIEUAJIbHBIX OcHalleHHOCTb IIPOrpaMMHOTO
No B . MMOMEILICHUH U CIIELIMAIbHBIX TOMEIIEHUN U obecrieueHus.
i\ ML ST IOMEILIECHUH IS IIOMEILEHUH IS PexBusutel
CaMOCTOATEIILHON CaMOCTOSITENIbHOM pabOThI ITOATBEPKIAOILETO
paboThI JOKYMEHTa
1 | IIpaktuueckue | YueOHas aynuropus | MeGenb aynutopHas ¢ OnepanyoHHas
3aHATHA JUISL TPOBENICHUS KOJIMYECTBOM padounx mMect | cuctema Windows,
MPaKTUYECKUX U B COOTBETCTBHH C O(QUCHBIN MaKeT
CEMHHApPCKHUX KOJIMYECTBOM CTYJIEHTOB, Microsoft Office;
3aHATUN pabouee MecTo Cucrema
npenoaasares, 10CKa yTIpaBJICHUS
ayJIUTOpHasl. y4€OHBIM KOHTEHTOM
KomnproTepHast TEXHUKA! u ooydyenuem LCMS
KOMIUIEKT TIEPEHOCHOTO Moodle;
IIPOEKIIMOHHOTO Hoctyn k cetn
000pyI0BaHUs: HOYMOYK, HutepHer.
NpoOeKmop, nPoeKyuoHHblil
9KPAH.
2 | Jlaboparopusl | JlabopaTopus YuebHo-mabopaTopHbIe OneparmoHHas
€ paboThI «MexaTpoHHUKa CTCHJIBI: cucrema Windows,



http://biblioclub.ru/
https://elar.urfu.ru/
http://elib.ntiustu.ru/
https://dlib.eastview.com/
https://standards.ieee.org/

I'upponpuson u
TUApOaBTOMAaTHKa (B
KOMIUIEKTE UCIIOJIHUTENbHbBIE
MEXaHHU3MBI —
TUAPOLUIUHIPHI, HAO0P
JaTYMKOB, HAOOP
pacmpeaenuTeneii, Habop
CPEICTB JIEKTPO- U
THJIPOYIIpaBIIeHHs, HAOOp
YCTPOICTB
IIPONOPLUOHAIBHOU
THJIPaBJIMKHU) — 3 CTeHa
[TaeBMOIIpUBOI U
MTHEBMOABTOMATHKa (B
KOMIUIEKTE UCIIOJIHUTENbHbBIE
MEXaHHU3MBI —
MTHEBMOLIWJIMHIPBI, HA00P
JATIUKOB, HAOOP
pacnpenenuTeneid, Habop
CPEJICTB JIEKTPO- U
MTHEBMOYIIPABJICHNUS) — 2
CTeH/1a
[TporpamMmmupyemsilii
kouTposutep S7-300 — 4
CTeH/IA;
IIporpammupyemslii
koHTpoiep S7-1200 ¢
MaHEJbIO oneparopa — 2
CTeH/IA;
IIporpammupyemslii
koHTposutep S7-1200 ¢
AQHAJIOTOBBIMU
UCTIOJTHUTEIbHBIMU
ycTporcTBamu — | cTenn;
IIporpammupyemslii
koHTposuiep S7-1200 ¢
MO/JIEJIBIO TOTOYHON JIMHUU —
1 crenn;
IIporpammupyemslii
koHTposuiep S7-1200 ¢
MOJIEIbI0 TIOBOPOTHOTO
MexaHusMa — 1 cTeHm;
MoHTaX U MOAKIIIOYEHHE
IPOrpPaMMHUPYEMOTO
KoHTposuiepa S7-1200 B
COCTaBe HU3KOBOJIBTHOIO
KOMIUIEKTHOTO YCTPOWCTBA —
1 crenp;

CraHuus BU3yalu3aluy u
yIpaBiIeHUs
TEXHOJIOTHYECKUMHU
npoueccamu — 4 cTena;

O UCHBIN MaKeT
Microsoft Office;
Cucrema
yIpaBICHUS
y4eOHBIM KOHTCHTOM
u ooyuernuem LCMS
Moodle;

Hoctyn k cetn
Hutepner.

TIA Portal V13

Basic.

Step 7v.5.5
Professional.
WinCC v.7.0.
WinCC Flexible.




ONEKTPOIPUBO
MepEMEHHOTO TOKa Sinamics
— 2 CTeH/a;

DJIEKTPONPUBO/T
IIEPEMEHHOT0 TOKa
Micromaster — 1 crenp;
DIEKTPOIIPUBOJL
MepeMeHHOTo Toka Simocode
—1 crenn;

N3ydenune npoMbIIUIEHHON
CETH I10JIEBOI'O YPOBHS Ha
0a3e obopynoBanus Baluff —
1 Habop yCTpOKCTB.
[TpombliieHHas ceTh
nepeayn JaHHBIX,
0o0BeANHSIIONIAs YCTPOMCTBA
YIIPaBJICHUS, YCTPOUCTBA
YeJI0BEKO-MAILIMHHOTO
uHTepdeiica U mepcoHaNbHbIE
KOMITBIOTEPBHI.
[lepcoHanbHbIE KOMIBIOTEPHI
— 12 mTyk,
MYJIBTUMEAUMHBIN TPOEKTOP,
TEJIEBU30D

Koncynpranuu | Yuebnas aynuropus | MeGenb aynuropHas ¢ Cucrema
IUIS TPOBEICHUS KOJINYECTBOM pabouuX MeCT | BUACOKOH(pepeHuit
KOHCYJIbTALIUI B COOTBETCTBHUHU C Konryp.Tonk
KOJIMYECTBOM CTYJIEHTOB,
W pabouee MecTo
npenoaasares, 10CKa
B (hopmare ayIUTOPHAs.
BuicokoHpepeHuuit | KommnbroTepHas TeXHUKa:
KOMIUIEKT MIEPEHOCHOTO
IIPOEKIIMOHHOTO
000pyI0BaHUs: HOYMOYK,
NPOeKmop, nPOeKYUOHHbI
9KPAH.
Texymmit VYuebnas aynutopus | Mebenb ay1uTopHas ¢
KOHTPOJIb, JUIS IPOBEJICHUS KOJIMYECTBOM pabodyMX MECT
IIPOMEXYTOUH | TEKYLIETO KOHTPOJISL | B COOTBETCTBHUH C
as aTTecTanusl | U MPOMEXYTOUHOMI KOJIMYECTBOM CTYJIEHTOB,
aTTecTaluu pabouee MecTo
IpernojiaBaTens, J0cKa
ayJIMTOpHast
Camocrositens | YueOHas aynutopusi | Mebenb ayJIUTOpHAas ¢ | OnepannonHas
Has paboTa KOJIMYeCTBOM paboumx Mect | cucrema Windows,
CTYJCHTOB B COOTBETCTBUU c | opUCHBIN MaKeT

KOJIMYECTBOM CTYJICHTOB,
pabouee MeCTO
npenojaBaTens, J0CKa
ayJIUTOpPHASI.

Microsoft Office;
Cucrema
YIPABICHUS
y4eOHBIM KOHTEHTOM

u oOyuenuem LCMS




Ilomemmenust misa
CaMOCTOSITEILHOMI
paboThI
00yJaroImxcst

KomMmnbroTepHast TEXHUKA!
MEPCOHAIBHBIE KOMITBIOTEPHI,
YCTPOMCTBA MOJKIIOUECHUS K
cetu MHTEpHET, 1OCTYM B
AIIEKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTesbHYIO Cpeay
HTU (bunuana) YpdYV,
KOMILJIEKT JIMIICH3HOHHOTO
POrpaMMHOTr0 oOecreueHust

Moodle;
Hoctymn k cetn
Hutepner.




2.3. PABOYASA TPOT'PAMMA JUCHUIIJIMHBI
I[TPOMBINJIEHHBIE UHOOPMAILIMOHHBIE CETU

2.3.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI

2.3.1.1. TexHosiorum 00y4eHusi, HCIMOJb3yeMble NMPU U3YYEeHUH TN CIUATIINHbBI

Tpaauumonnast (penpoayKTUBHAs) TEXHOJOTHS (opuenmuposana Ha nepeoavy 3HAHUL U
VMeHuUll, obecneuusanujas yceoeHue 00y4arouuMUcs co0epicanus o0yyeHus, npo8epKy U OYEeHKY
€20 Kawecmed Ha penpoOyKmMuGHOM YPOGHE).

2.3.1.2. llnanupyemble pe3yabTaThl 00y4YeHHsl (MHIMKATOPbI) 0 TUCHMIIIHHE

Koa n naumenoBanue
I[lnanupyemblie pe3yabTaTbl 00y4eHUs (MHINKATOPHI)
KOMIIeTEHIIUH
I1K 2 — cnocoOeH ucnoabp30BaTh 3uanusn:
METO/Ibl aHAJIN3A U - 3JIEKTPUYECKHUE CXEMBI 3JIEMEHTOB ITPOMBILIIEHHBIX
MOJICIIUPOBAHUS IJICKTPUIECKUX MH()OPMAIIMOHHBIX CETEH;
LEeMNeN U ANEKTPUYECKUX MAIlIKH. - MapaMeTpbl CUTHAJIOB, IEPEIABAEMBbIX T10 CETSAM.
Ymenun:
- BBIOMPATH CTPYKTYPY MPOMBIIIIEHHBIX CETEH C y4ETOM
TpeOyeMOo# MPOIYCKHON CITOCOOHOCTH.
Tpebdyemotit npakmuueckuii onvim, 61a0enue:
- BBIOOPA 3JIEMEHTOB ITPOMBIIIUICHHBIX CETEH.
[1K 6 — cnocoben obecrieunBaTh 3nanun:
TpeOyeMble TapaMeTPhl U PEKUMBI | - TUIIBI COBPEMEHHBIX ITPOMBIIICHHBIX CETEH MPUHIIUIIBI UX
00BbEKTOB Mpo(heCcCHOHATBLHOM (YHKIIMOHUPOBAHMUS;
JIeSATETLHOCTH, BBIIIOJHATE OIICHKY | - CTPYKTYPY MPOMBIIIJIEHHBIX CETEH.
TEXHUYECKOTO COCTOSIHMUSI, Ymenusn:
MoJI/IepKaHUuE U BOCCTAHOBIICHUE - BBITIOJTHATH OTJIAJIKY TPOMBIIIUICHHBIX CETEH.
paboTOCTIOCOOHOCTH Tpebyemvuit npakmuueckuit onvim, 61a0enHue:
AIEKTPOTEXHUYECKOTO - TIOJIKJIFOUEHMSI, HACTPONKU U KOH(PUTYpUPOBAHUS
000pyIOBaHU. MIPOMBIIIJIEHHBIX CETEH.

2.3.1.3. Conep:xxanue TUCIUITHHBI

Kon
Paznen, tema
pasjaena, Coaepxanue
TeMbI AHCUMILINHBI
Pl Tunbl IIporpammHbIe CpeacTBa JUIs KOH(UTYpHUPOBaHUS
MPOMBILJICHHBIX | IPOMBIIUICHHBIX  CETEM  pa3JIMYHBIX  I[POU3BOAUTEIECH U
CETEN U CETEBOE YHUBEpCAIbHBIE CPEICTBA.
110 [Tpoune opranuzanuoHHble Og0kH. OCHOBBI  pabOTBI C
IIPEPBIBAHUSIMH.
DneKTpUYecKue CXEMBI 3JIEMEHTOB MIPOMBILITIEHHBIX
nH(popMalMOHHBIX ceTei. TexHuueckue cpeacTBa odecreyeHus
IIOMEXO03AIIMIIEHHOCTH.
P2 Hacrpoiika n Vnpasnenue teramu, cBsa3b ¢ teramu IJIK, peructpanms teros
KOH(uUrypupoBaH | (Jorrusr), pabora ¢ aBapUHHBIMH COOOIICHHSMH (TPEBOTAMH)
e CETHU cpenctBamu TIA Portal.
ITonkiroueHrne U HaCTPOMKA CETEN.




2.3.1.4. 5I3bIk peaM3aluM MPOrPpaMMbI

[TporpaMmMa AMCUMILTHHBI PeaTU3yeTcs Ha TOCynapcTBeHHOM si3bike Poccuiickoit deneparuu.

2.3.2 YYEBHO-METOJUYECKOE U UHO®OPMAILIMOHHOE OBECHEYEHUE
TACIHATITAHBI

DJIEKTPOHHbBIE pecypchl (U31aHNS)

1.

[Iporpammupyemsbie KOHTpoJUIephl : yaeOHoe mocooue / B.B. Urnatees, U.C. Kobepcu, O.b.
Cnupunonos, B.M. ®wunaen ; HOxubiit  Qenepanbublii  yHuBepcuteT, HWHXeHepHO-
TeXHOJIOrHYecKas akajemus. — Taranpor : KOxubil Genepanbublil yauBepcutet, 2016. — 138 c.
CXEM., Tab:1., WL — Pexum JIOCTyma: o MOJIITHCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=493057 — ISBN 978-5-9275-1976-7. — Tekcr :
JJIEKTPOHHBIN.
I'epacumoB, A.B. IIpoexktupoBanue ACYTII ¢ ucnonb3oBanuem SCADA-cuctem : yueOHOE
nocobue / A.B. I'epacumoB, A.C. TutoBueB ; MunuctepcTBo obpa3oBanusi U Hayku Poccum,
QenepalibHOE  TOCYAApCTBEHHOE OIODKETHOE 00pa3oBaTelbHOE YUYPEKICHHE BBICIIETO
npodeccuoHalibHOrO  oOpazoBanusi  «Ka3aHCKMi  HAalMOHAJIBHBIM  HMCCIIEOBATEIBCKUM
TEXHOJIOTHYeCKHil yHuBepcuteT». - Kazauns : M3natensctBo KHUTY, 2014. - 128 c. : Tabm., ui.
- bubmumorp.: c. 96. - ISBN 978-5-7882-1514-3. - URL:
http://biblioclub.ru/index.php?page=book&id=427985.
Ceprees, A.W. IIporpammupoBanue KOHTPOJUIEPOB CHCTEM aBTOMATH3AIMH : yaeOHOe mocobue
/ AWM. Ceprees, A.M. UepnoycoBa, A.C. PycaeB ; OpeHOyprckuii rocynapcTBEHHBbII
yauBepcuteT. — OpenOypr : OpeHOyprckuii rocynapcTBeHHbli yHuBepeuret, 2017. — 126 c. :
CXEM., TaoI., WL — Pexum J0CTyma: o HOIINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=481806 — ISBN 978-5-7410-1649-7

IleuaTHbIe M3TaHUS

1.

Mensenes, M.IO. IlporpammupoBaHue NPOMBIIUIEHHBIX KOHTPOJUIEPOB : yuel. mocobue /
M.IO. Mensenes, B.X. ITmuxonos .— Mocksa : Jlans, 2011 .— 287 c. : uiI., cXeMBbI, Ta0JI. —
(YueOnuku 1i1s By30B. CrienmanbsHas nuteparypa) — ISBN 978-5-8114-1165-8.

Kanrun, Bmagumup BeneaukrtoBuy. IIpombllUIEHHBIE  KOHTPOJUIEPBI B CHCTEMAax
ABTOMATU3AIMK TEXHOJOTHYECKHUX MPOIECCOB : y4eO. mocobue Juist CTyA. BhICII. yuel. 3aBejl.,

o0yu. mo Hamp. "ABTOMaTHU3alMs TEXHOJIOIHY. IpoueccoB U mpousoAacTs" / B. B. Kaunrus. -
Craperiit Ockoun : THT, 2015. - 408 c.

IIpodeccnonanbubie 0a3b1 JAHHBIX, HHGPOPMALMOHHO-CIIPABOYHBIC U MIOUCKOBBIE CHCTEMbI

1. U3Bectus BbICIIMX y4EOHBIX 3aBEACHUN. DJIEKTPOMEXAHUKA.

KypHan DnekTpoTexHuKa.

Kypuan DnexkrpudecTso.

3bC «YHuuBepcuterckas oudanorexka Onnaiiny: http://biblioclub.ru/

[Mopran nadopmanmoHHO-00pa3zoBaTenbHbIX pecypcoB YpdYV: https://elar.urfu.ru/
Ob HTU (¢punmana) Yp®@Y http://elib.ntiustu.ru/

b1 nepuoanueckux u3ganuii "MUBUC" East View https://dlib.eastview.com/
COopHHK cTaHAapTOB MIHCTUTYTa HHKEHEPOB SIEKTPOTEXHUKH U AieKTpoHuKH |IEEE
https://standards.ieee.org/

N~ WN

Marepuansl aias jgun ¢ OB3

Becy kontent OBC mpencraBieH B Bujae (ailoB crneuuanbHOro Qopmara s

BOCITPOU3BCACHUA CHHTE3aTOPOM pPC€UYM, a TAKKEC B TECCTOBOM BHJAC, IPUTOAHOM JIsI MMPOUYTCHUA C
HCIIOJIB30BaHHEM 3KpaHHOI>'I JIynbl 1 HaCTpOﬁKOﬁ KOHTPACTHOCTH.


https://biblioclub.ru/index.php?page=book&id=493057
http://biblioclub.ru/index.php?page=book&id=427985
https://biblioclub.ru/index.php?page=book&id=481806
http://biblioclub.ru/
https://elar.urfu.ru/
http://elib.ntiustu.ru/
https://dlib.eastview.com/
https://standards.ieee.org/

2.3.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Caelennsi 00 OCHAIIEHHOCTH AUCHUILIMHBI CTIENUAJM3MPOBAHHBIM U J1a00pPaTOPHBIM
000pyI0BAaHHEM M POTrPAMMHBIM 00ecredyeHueM
Jnist peanu3anuy TUCIUIUTHHBI UCTIONB3YIOTCS YIeOHBIC ayTUTOPUM IS MPOBEIACHUS 3aHATHIA
JIEKIIMOHHOTO, CEMHUHAPCKOI0, MPAKTHYECKOTO THIA, OCHAIIEHHbIE HEOOXOAMMBIM 00OpYIOBaHUEM,
COOTBETCTBYIOIIHME TPEOOBAHMSM OpPTaHU3AIMK YIeOHOTO MPOIIECCa B COOTBETCTBUU C CAaHUTAPHBIMU
npaBWIaMd M HOpMamH. MeOenb ayauTopHas C KOJIUYECTBOM pabOYMX MECT B COOTBETCTBHU C

KOJIMYCCTBOM CTYACHTOB.

KomnbloTepable  Kjaccel  pecypcHOro  MH(pOPMALMOHHO-00pa30BaTEIbHOTO  LEHTpa
HTU (pmwmana) YpDYV.
JlaGoparopus «MexaTpoHUKa.
HanmeHnoBanue IIepedyenn
CIIEMaJIbHBIX OcHaleHHOCTh MIPOrpaMMHOI0
Ne B sansTiit OMENICHUN U CIIEIIMAIbHBIX IIOMEIICHUN U oOecrieueHus.
o\ MMOMEILICHUH IS IMOMEIIECHUH JIJIs PexBu3uThI
CaMOCTOATENIbHON CaMOCTOSITENIbHOM pabOThI MOATBEPKIAIOILETO
paboThI JIOKYMEHTa
1 | IIpaktuueckue | YueOHas aynutopus | MeGenb aynuTopHas ¢ OnepanroHHas

3aHATUA AJI IIPOBCIACHUA

IMPAKTUYCCKUX U

KOJIN4YCCTBOM pa60‘II/IX MECT
B COOTBCTCTBHUHU C

cuctema Windows,
O(UCHBIN MaKeT

CEMHUHAPCKHUX KOJIMYECTBOM CTY/ICHTOB, Microsoft Office;

3aHATUN pabouee MecToO Cucrema
IpernoaaBaTess, 10CKa yIIpaBJICHUS
ayJIUTOpPHASsI. y4eOHBIM KOHTEHTOM
KomnbroTepHas TexHUKA: u o0yuennem LCMS
KOMIUICKT TIEPEHOCHOTO Moodle;
MPOEKIIMOHHOTO JlocTyn K ceTu
000pyI0BaHUs: HOYMOYK, Hurepuer.
nPoOeKmop, NPOEeKYUOHHbII
9KPAH.

2 | JJaboparopus! | JJaboparopus YuebHo-1abopaTopHbIe OnepannonHas
€ paboThI «MexaTpoHHKay CTCHJIBI: cucrema Windows,

I'upponpuson u
TUpOaBTOMATHKA (B
KOMILJIEKTE UCTIOJTHUTEIbHbBIE
MEXaHU3MBI —
THIPOLIUIUH/PEL, HA00P
JaTYNKOB, HAOOP
pacnpenenuTeneii, Habop
CPEJICTB JIEKTPO- U
TUAPOYIpaBIEeHUs, HA0OP
YCTPOICTB
MPONOPIUOHATBHON
TUPABINKN) — 3 CTEHAA
ITaeBMoOnpUBOI U
MTHEBMOABTOMATHKA (B
KOMILJIEKTE UCTIOJHUTEIbHbBIE
MEXaHU3MBI —
MTHEBMOIIMJIMHIPBI, HA00P

o(ucHBIN maker
Microsoft Office;
Cucrema
yIpaBICHUS
y4eOHBIM KOHTEHTOM
n oOyuenuem LCMS
Moodle;

Jocrtym k cetn
Hurepner.

TIA Portal V13

Basic.

Step 7 v.5.5
Professional.
WinCC v.7.0.
WinCC Flexible.




JATYUKOB, HAOOP
pacmpenenuTeneii, Habop
CPEJIICTB JIEKTPO- U
ITHEBMOYIIPABJICHUS ) — 2
CTEH/1a

[Iporpammupyemblit
koHTposutep S7-300 — 4
CTEeH/Ia;
IIporpammupyemslii
KoHTposuiep S7-1200 ¢
MaHENbIO oneparopa — 2
CTeH/Ia;
IIporpammupyemslii
KoHTposuiep S7-1200 ¢
AQHAJIOTOBBIMU
UCIIOJTHUTENIbHBIMU
ycTpoicTBamMu — | cTeHs,
IIporpammupyemslii
koHTpoiep S7-1200 ¢
MOJIEBIO TOTOYHOW JIMHUH —
1 crenn;
IIporpammupyemslii
koHTpoiep S7-1200 ¢
MO/I€JIbI0 IOBOPOTHOTO
MexaHu3Mma — 1 cTeHs;
MoHTaX U OJKIIIOYECHUE
IPOrPaMMHUPYEMOTO
KoHTposuiepa S7-1200 B
COCTaBe HU3KOBOJIBTHOIO
KOMIUIEKTHOTO YCTPOMCTBA —
1 crenn;

CraHuus BU3yanu3anuu u
yIpaBIeHUS
TE€XHOJOTMYECKUMHU
npoiieccamu — 4 cTeHaa;
DNEKTPONPUBOJL
NEPEMEHHOT0 ToKa Sinamics
— 2 cTeHpa;

DIEKTPOIPUBOL
MIEPEMEHHOT0 TOKa
Micromaster — 1 creng;
DNEKTPONPUBOJL
NepEeMEHHOro Toka Simocode
— 1 crenpn;

N3yuyenue npoMbIIUIEHHOU
CETH T0JIEBOIO YPOBHS Ha
6aze obopynoBanus Baluff —
1 Habop yCTpOMCTB.
ITpoMbIiieHHAast ceTh
nepeayu JaHHBIX,
00BbeIMHSAIONIAs YCTPOCTBA
YIPaBJICHUS], YCTPOMCTBA




YeJIOBEKO-MAILIMHHOTO
uHTepdelica U epcoHAIbHbBIC
KOMITbIOTEPBI.
[lepconanbHbIE KOMIIBIOTEPHI
— 12 mTyk,
MYJIbTUMEIUINHBINA TPOEKTOP,
TEJIEBU30D

Koncynbranun

VYyebHas ayauTopust
JUTSl IPOBEICHUS
KOHCYJIbTAIIUH

nimn

B (opmare
BUJICOKOH(epeHTnit

MeGenb ayquTopHas ¢
KOJIMYECTBOM PabOUUX MECT
B COOTBETCTBHH C
KOJINYECTBOM CTYJCHTOB,
pabouee MecTo
npenojaBaress, 10cKa
ayJUTOpPHAs.
KoMnbrorepHas TeXHHKA:
KOMILJIEKT IIEPEHOCHOT 0
MPOEKITHOHHOTO
o0opynoBaHus: HOYmMoOyK,
NPOEeKmop, nPoeKyuoHHblil
9KPaH.

Cucrema
BHJICOKOH(EepEHIU I
Kontyp.Tonk

Texymmit
KOHTPOJIb,
IIPOMEKYTOUH
as arrecTanus

VYyeOHas ayauTopust
IS TIPOBE/ICHHS
TEKYILET0 KOHTPOJIS
U IPOMEKYTOYHOM
aTTecTaluu

Mebenp ayquTopHas ¢
KOJIMYECTBOM PabOYMX MECT
B COOTBETCTBHUHU C
KOJIMYECTBOM CTY/ICHTOB,
pabouee MecTo
IpernoaaBaTess, 10CKa
ayJIUTOpHAs

CaMocTOATED
Has pabora
CTYJICHTOB

VYyeOHast ayquTopust

ITomemenus aas
CaMOCTOSTEILHOMI
paboThI
00yJaronmxcst

MeGenb  ayauTopHas ¢
KOJIMYECTBOM pabovmx MecT
B COOTBETCTBUH c
KOJINYECTBOM CTY/ICHTOB,
pabouee MECTO
npernoaaBaTers, J0CKa
ayJAUTOPHAsL.

KomnbroTepHast TEXHUKA:
[IEPCOHAIbHBIE KOMITbIOTEPHI,
YCTpOMCTBA MOAKIIOUYEHUS K
cetu MIHTEpHET, TOCTYII B
AIIEKTPOHHYIO
MH(OPMaLIMOHHO-
00pa30BaTeNbHYIO Cpey
HTU (pununana) YpdV,
KOMIUIEKT JIMLEH3UOHHOTO
MIPOTrpaMMHOTO 00eCTIeUeHUs

OnepanuoHHas
cuctema Windows,
o(ucHBIN naker
Microsoft Office;
Cucrema
yIpaBICHUS
y4eOHBIM KOHTEHTOM
n oOyuenuem LCMS
Moodle;

Hocrym k cetn
Hurepner.
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