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1 Iean ocBoOeHUsT TUCHMIIJIUHBI

LensiMmu OCBOGHMSI JTUCHUIUIMHBI «ANMNapaTHOE W TNpPOrpaMMHOE OOEeCHedYeHHE OTKPBITHIX
WHTETPUPOBAHHBIX CHUCTEM» SIBISIOTCS: pa3BUTHE NPO(YECCHOHANBHBIX KOMIETCHIMNA B 00JACTH
MPOEKTUPOBAHMSI, MOHTa)Ka, MPOTPAMMHPOBAHUS U BBOJA B JKCIUIyaTallMI0 COBPEMEHHBIX CIIOKHBIX
MHOT'OYPOBHEBBIX CHUCTEM YIPABICHUS] TEXHOJOTMYECKUMHU IMPOILIECCAMH, U3YyYEHHUE MPOTrPaMMHOTO M
anmapaTtHoro ooecriedeHust uarerpamnuu cucrem ACY TIT u ACVYIL

JIJis TOCTHOKEHUS TIOCTABJICHHOM eI B JUCIUILTUHE «ATMapaTHOE W MPOrpaMMHOE oOecrieueHue
OTKPBITHIX MHTETPUPOBAHHBIX CUCTEM) PEIIAIOTCS 33[]a41 110 U3yYCHHIO:

- CTPYKTYpPBI U (YHKIHI MHOTOYPOBHEBBIX CHCTEM;

- 3TAnoB pa3pabOTKU MHOTOYPOBHEBOM MHTETPUPOBAHHON CUCTEMBI YIIPABJICHUS TPOU3BOJICTBOM C
MCIOJIb30BAaHUEM COBPEMEHHBIX alMapaTHBIX U MPOrPAMMHBIX CPEJICTB;

- merozioB uHTerpauuu ACY TII u ACVY 11 B enuHyro cucteMy ynpaBlieHUs;

- anmapaTHBIX W MPOrPaMMHBIX CpPEACTB JJIsi IOCTPOCHHS] HHTETPUPOBAHHBIX CHCTEM
MIPOCKTUPOBAHUS U YIIPABIICHNUS,

- uneonoruu noctpoeHuss SCADA u MES-cuctem u pa3paboTke aBTOMATU3HPOBAHHBIX paboUnx
MmecT (APM) oneparopa,

- meToa0B uHTerpanuu MES-cucrem ¢ cuctemamu ACY TII.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOorpaMMbl NOAT0TOBKH 0aKkajiaBpa

Hucummumaa B1.B.JIB.05.02 «AnmapatHoe wu mporpaMmMHOe 0OeCHedeHHe  OTKPBITHIX
MHTETPUPOBAHHBIX CHUCTEM» BXOJUT B BapUaTUBHYK 4YacTh Oyioka 1 OCHOBHOH 00pa3oBaTenbHOM
[IPOrPaMMBlI.

W3yuenune JaHHOMN TUCHMITIMHBI 0a3upyeTcs Ha CIeIyIOIUX OCBOSHHbBIX JUCHUILUINHAX:

b1.B.9 «Martemarukay;

b1.B.15 «Teopus aBTOMaTHYECKOTO YIIPABICHUS»

b1.B.08 «TexHuueckue cpeicTBa aBTOMATU3ALMU U YIIPABICHUS»

b1.5.13 «MHpopmaTHKa 1 HHPOPMALIMOHHBIE TEXHOJIOTHUI

b1.B.14 «IIporpamMmMupoBaHue U OCHOBBI aJITOPUTMHU3ALIII

b1.B.05 «IIpoekTrpoBaHue aBTOMaTU3UPOBAHHBIX CUCTEM»

Hepez[ Ha4YaJIOM HU3Yy4YCHHUA AOUCHUILUIMHBI CTYACHT JOJIKCH O6J'I8.I[21TL CJICAYIOIUMHA 3HAHUAMU,
YMCHUSMHU U HABBIKAMU:

3Hamb:
METO/JIbl U CIIOCOOBI IPOrPaMMUPOBAHUS U AITOPUTMU3ALIUY;
OCHOBBI HH(POPMAITMOHHBIX TEXHOJIOTUI
MPUHIUIBI paOOTHI CHCTEM aBTOMATUYECKOTO YIPABICHUS TEXHOJOTHUECKUMH MTPOLECCAMU;
IIPUHIUIIBI IOCTPOCHUS MOJEIEH CUCTEM
OCHOBHBI€ ITOHATHS TEOPUH BBIYUCIUTENBHBIX CUCTEM U CETEN
METO/BbI IPOCKTUPOBAHUE aBTOMATU3UPOBAHHBIX CUCTEM

ymemup:
COCTaBJISATh MATEMATUYECKYIO MOJIENIb O0BEKTA U CUCTEMBI YIIPABJICHHUS;
MIPOEKTUPOBATh IPOrPAMMHBIE aJITOPUTMBI
COCTABJISITh CTPYKTYPHBIE CXEMBI KOHTYPOB YIIPABIICHHUS
(bopMHPOBATh CTPYKTYPY aBTOMAaTU3UPOBAHHON CHUCTEMBbI

enaoems:
® HaBBIKAMHU ITPOCKTHPOBAHHS aBTOMATH3UPOBAHHBIX U HHPOPMAIIHOHHBIX CUCTEM;
HaBbIKaMH pa3pa0dOTKH AJITOPUTMOB U MX TPOTPAMMHON pealTi3alliu;



® HaBBIKAMHU HMCIOJIb30BaHUS METOJ0B MAaTEMAaTUKHU U €€ MOJEJIEH B MPAKTUUECKON JIEATEIBHOCTH C
MIPUMEHEHUEM COBPEMEHHOMN BBIYMCIUTEIbHON TEXHUKH;

® METO/IaMHU PELIEHUS POEKTHO — KOHCTPYKTOPCKUX M TEXHOJIOIMUECKUX 3aau C UCIO0Ib30BAaHUEM
COBPEMEHHBIX IIPOIPAMMHBIX POJYKTOB;

® COBPEMEHHBIMU MH()OPMALMOHHBIMU U UH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIMH TEXHOJOTUSMU
U MHCTPYMEHTAJIbHBIMH CpEICTBaMU JUIsl pelleHusi OOIleHAayuyHbIX 3a7ad B CBOEH
npoeCCUOHATILHOM IeATENFHOCTH | Il OPTaHU3aIMK CBOETO TPY/Ia;

JucuunnuHa «AmNmapatHoe M MPOrpaMMHOE OOECIEYEHUE OTKPBITBIX HHTErPUPOBAHHBIX
CHUCTEM» SIBISIETCS HEOOXOAUMOW B M3YYCHHHM TMOCIEAYIOIHUX JUCIUIUIMH «ABTOMATH3aIUS
TEXHOJIOTHYECKUX MPoLecCcoB U Mpou3BOACTB» U «basbl nanubix B ACY TII», a Takxke Juisi BHITOJHEHUS
paszena npyu AUIIOMHOM MPOECKTUPOBAHKH.

3 Komnerenuun oOy4dawuerocsi, gopmupyembie B pe3yJibTaTe OCBOCHUSI TUCHUILUIMHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

B pE3YIbTAaTC OCBOCHUA OUCHHUIIIMHBL ((I/IHTerI/II)OBaHHI)IC CUCTCMBI TIIPOCKTUPOBAHUA U
YIIpaBJICHUA» O6yanOIHHﬁCﬂ JOJIDKCH O6J'I3,Z[8.TB CJICAYIOIUMHU KOMIICTCHIIUAMMU

CtpyKkTypHBII
AIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIMH
IMK-6 - cnoco0HOCTHIO NMPOU3BOIAMTH PacyeThbl U MPOEKTHPOBAHHE OTHAEIbHBIX 0JIOKOB U
YCTPOICTB CHCTeM aBTOMATH3alMH M YNPABJIeHUS W BbIOMPATh CTAHJAAPTHBIE CPeICTBa
aBTOMATHKHU, H3MEPUTEJILHOH M BHIYMCIANTE]LHON TEXHUKH /UIA MPOEKTHPOBAHHUA CHCTEM
aBTOMATH3AIMU U YIIPaBJIEHHA
3Harhb — YpOBHU HWHTETPUPOBAHHOW CHUCTEMBl MPOCKTHPOBAHUS W YIPABJICHUS,
(GYHKLIMU KaXXJO0TO YpPOBHA, KiaccH(UKALUs MPOTrpaMMHBIX U TEXHUYECKUX
CPEICTB UCHOJb3YEMBIX AJIi MOCTPOEHHUS KaKJOTO YPOBHS U CBA3M MEXKIY
HaMH;
— IPOrpaMMHO TEXHUYECKHE CPEJCTBA Ul MOCTPOEHHUS MHTErPUPOBAHHBIX
CHCTEM TPOCKTUPOBAHUS WM YIPABICHHS, TEXHOJOTHUECKUN S3BIK OIMHMCAHUS
IPOILIECCOB YIPABJICHUS TEXHOJIOTHUECKUM OOBEKTOM;
— SCADA cucrembl, uX (pyHKUHH U HCIIOJIB30BAHUE JUISI TPOEKTUPOBAHUS
ABTOMATH3UPOBAHHBIX CUCTEM YIPABIECHHS, TOKYMEHTHPOBAHUS, KOHTPOJIS U
yTIpaBJIEHUS CIOXKHBIMHU IPOU3BOACTBAMH OTPACIIH;
— MES cucrembl, cuctembl KaJe€HJIApHOTO IUIAHWPOBAHUS, WHTETpaIUs C
cucreMamu ACY TII.
YMeTh — paspalaTbIiBaTh U PEAJIM30BATH CETEBYIO ApXMUTEKTYPY HMHTETPHUPOBAHHOM
CHCTEMBI yIIpaBIICHUs MPEANPUITHEM;
— paboTath CO CHENUAIU3UPOBAHHBIM IPOrPaMMHBIM  OOecleyeHUsIM
pa3pabOTKM  OTKPBHITBIX ~ WHTETPUPOBAHHBIX  CHCTEM,  pa3padaThiBaTh
CTPYKTYpPY  OTKpBITOM  HMHTETPUPOBAHHOM  CHCTEMBI,  pa3padaTbIBaTh
porpaMMHOe oOOecrieueHue s YpPOBHEW OTKPBITOM MHTErpupOBaHHON
CHCTEMBI;
— pa3pabaTbiBaTh  YyIpaBJSIONIME  MPOTPAaMMBI  MHKPOIPOLIECCOPHBIX
KOHTPOJUIEPOB ~ HA  S3bIKAX  TEXHOJIOTMYECKOTO  MPOrpaMMHUpPOBAHUS,
aBTOMATU3MpPOBAaHHBIE paboyue MecTa OIepaTopoB TEXHOJIOTMYECKOTO
polecca.
Bnaners —HaBbIKaMU pa3paboTku IOJIb30BATEIBCKUX uHTep(eiicoB
aBTOMATU3UPOBAHHBIX PA0OYHX MECT;
—HaBBIKAMHM  Pa3pabOTKM aJTOPUTMOB M TNPOTPAMMHOTO 0OECIEeUYEeHHUs
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CTpyKTypHBI
AJIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00ydeHHs

00pa0OTKM  JaHHBIX B OTKPBITBIX  HMHTETPUPOBAHHBIX  CHUCTEMaX,
B3aUMOJICHCTBUS ¢ Oa3aMU JIaHHBIX;

—HaBbIKaMH NIPOEKTUPOBAHUS, pa3pabOTKH, IPOrpaMMUPOBAaHUS U HAJIaJKU
JJIEMEHTOB OTKPBITOM ~ WHTEIPUPOBAHHOM  CHUCTEMBI  YIIPABIICHUS
IIPOU3BOJACTBOM.

JAIK-3 cnocodHOCTHIO pa3padaThiBaTh HOBOE NMPOrpaMMHOe ofecriedeHHe, He0OX0aMMoe

AJsl  ynpaBJieHUst

TEXHHYCCKUMHU CUCTEMaMU MW PpPeEHICHUSA MNMPAKTHYCCKHUX 3aJa4

npo¢ecCHOHATBHOM 1eSITeJIbHOCTH

3HaTh

—OCHOBBI IPOTPaMMHUPOBAHUS MUKPOIPOIIECCOPHOIH TEXHUKU
(GOpMHPYIONINX TEXHUYECKOE OOECIICUYEHHE OTKPBITHIX HHTEIPUPOBAHHBIX
CHUCTEM,;

—BO3MOXXHOCTH W OCOOCHHOCTM HACTPOWKH QJITOPUTMOB IMPOTPAMMHOIO
yIIpaBIICHHUS,

—CpelcTBa  MPOrPAaMMHPOBAaHUST ~ HA  s3bIKAX  TEXHOJIOTMYECKOTO
nporpammupoBanus Bxoasmue B coctaB SCADA u MES cucrem.

YMmern

- OpraHm3oBbIBaTh  OOMeH  WH(MOpPMAIKMKM  MEXAYy  DJIEMEHTAMHU
uHTerpupoBanHoi cucremsl Bkimoyatonein SCADA u MES cucremy;;
—CBSsI3BIBATH JAHHBIC PA3HBIX YPOBHEH yIIpaBICHHUS

—pa3pabaThiBaTh CUCTEMBI TUCIIETYCPCKOTO YIPABICHUS HA OCHOBE KJIMCHT-
CEPBEPHOTO MOAXO0/IA.

Bnaners

—HaBbIKAMHU pealiu3alliyd ajJrOpUTMOB YIpaBleHUs OO0paOOTKH JAHHBIX U
B3auMoieicTBus ¢ 0azamu maHueix SCADA cucrem;

—HaBbIKAMHU MPOrPaMMHUPOBaHUST HMHTEP(]PEcoB CHUCTEM UCTIETYEPCKOTO
yIpaBJIeHUS,

—HaBbIKAMU (POPMHUPOBAHUS AITOPUTMA VYIPABICHHUS MW B3aUMOJCHCTBUS
OTAEJBHBIX YaCTEH MHTETPUPOBAHHON CHUCTEMBI B COOTBETCTBHUH C 3aJlaHHOM
TEXHOJIOTHYECKON CXEME MPOU3BOJICTBA IPOTYKIIUU.




4 CTpyKTYypa U coepKaHHue TUCHUILINHBI

OO6mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIC eAuHUIIbI, 144 akan. yaca, B TOM YHUCIIE!

— KOHTakKTHas pabora — 76,1 akaj. yacos:
O aynuTopHas — /2 aKkaj. 4acos;

o BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosiTeNbHas padora — 32,2 akajl. 4acos,
— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca.
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Paznen 1. ®@OyHKkuMH H  CTPYKTYypa [1K-6 - 3yB
COBPEMEHHBIX OTKPBITBHIX| 7
HHTETPHMPOBAHHBIX CHCTEM YIIPABJICHHUS.
1.1. Knaccugpurayusa UHMe2PUPOBAHHBIX CaMOCTOSTEIBHOE H3VIEHIE
cucmem no 00vemy 6bINOJHAEMbIX QYHKYUU. GHOM 1 HAVIHO nMque ATVOLL
Unmeepuposannvie  cucmemvl  ynpaeieHus 2 - 11 }EE)HCK HOHOHI}{IETenLHOﬁp YPPl Y et OIIpoc
MEexXHON02UYECKUM npoyeccom u MATEDHAIOR 110 TeMe
npouzeoocmeom. SCADA u MES cucmembi. P '
1.2. Texuuueckue cpeocmea u npocpammHoe
obecneuenue NOCMpOeHUsi UHMESPUPOBAHHBIX CaMocToATENbHOE N3YUEHHE
cucmem, Munvl U CMPYKMypa npopammHo20 HOM U HayYHO JIUTEPaATYpH. .
2 11 ebmo AYHIHO °pa YcTHBIN Onpoc
obecneuenusi, Mecmo 6 asmoMamu3upOB8aHHOU " |IloucK TOMOIHUTENBHOM P
cucmeme  YnpaeneHus MexXHON02UYECKUM MaTepHuasoB MO TEME.
06beKmom
Hroro no pasgesry 4 - 2,2
Paznen 2. YpoBHH, mHeinm M pemaembie| 2 [1K-6 - 3yB
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3ajaun HHTETPUPOBAHHBIX  CHCTEM
ynpaBJieHHs] TPOU3BOJACTBOM.
2.1. @yuxyuu yposuei unmezpupo8aHHoll CamocTosTeIbHOE U3YUYECHHE
N YcTHBIN onpoc 1o 1abopaTopHOn
cucmembvl, K1accu@urkayus NPOSPaMMHbIX U 1 | am 1 y4eOHOM TUTEPaTypPHI, aGote Nel p«CT T EH (I))GKTa
MEeXHU4eCcKUx cpeocme UCNOIb3yemMblx OJisl MOATOTOBKA K JIJAOOPATOPHBIM 'Pi'ia Portai» pyKtypa np
HOCMPOEHUSL KAHCOO020 YPOBHL 3aHATHSIM
CaMocTOoATeIbHOE N3YUCHHE
2.2. OpeaHuzayus ces3u Mexcoy YPOSHAMU 1 1 y4eOHOM U HAyYHO JIUTEPATYPBHI. Ve THALH OhOC
UHMEeSPUPOBAHHOU CUCTEMbL [Touck nONONMHUTENBHON P
MaTEepUaJIoB IO TeMe.
Hroro nmo pazneny 2 | 4/4 2
[TIK-6 — 3yB
Pa3znen 3. IlpoekTupoBanue u pa3padorka 7 JIIK-3 }3, 5
CHCTEM YeJ0BEKO-MAIIMHHOIO HHTepdeiica y
4.1 O6sop ymeyuii u unmepdpeiicos cucmen CamMocToATeabHOE U3YUYEeHHE VYeTHBIN onpoc 1o 1abopaTopHOM
oucnemuepckozo ynpasnenus. Cpagnumenvhbill ye0HOii IMTepaTypr, padore Ne2 I pagueckue
o6s0n  cped WIinCC  Advanced u WinCC 6 4 4 |MOJATOTOBKA U BBITIOJHEHUE cpenctBa SCADA-cuctemsl
Profg SSiO]; al WHJUBU1yaJIbHOTO 3aJaHus 1O WINCC»
nabopaTopHoi paboTe
CaMocToATeIbHOE U3YICHHE Y CTHBIN OMPOC MO MPAKTUIECKOM
4.2 Opeanusayus nepedauu danpix no cemsm y4eOHOM JTUTEPaTypPHI, pabote Ne3 «Opranuzanus
Becoenue ¢ PROFINET u HMI. ' 2 2 2 |MOATOTOBKA K JIAOOPATOPHBIM B3aMMOJIEMCTBYS YPOBHEN
' 3aHSTHSM, BBITIOJTHCHHE WHTETPUPOBAHHON CHCTEMBI B Tia
WHAVBUAYAILHOTO 3aJaHHsI 110 Portaly
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pabote
CamocrosiTenbHOE U3yUeHHE YcTHBIN onpoc 1o 1abopaTopHOi
. eOHOI TuTepaTypbl abore Ne3 «Opranuzanus
4.3.  Bzaumooleicmeue  UHMESPUPOBAHHBIX i patypol, P > «p e
. HOJTrOTOBKA K J1a00paTOPHBIM B3aUMOJICHCTBHS YPOBHEH
cucmem. Ilonsamue omxpulmuix unmepghericos. 4 |41 4 2 .
3aHSATHUSM, BBITIOJIHEHUE MHTETPUPOBAHHON CHCTEMBI B T1a
Knuenm cepsepnas apxumexmypa
WH/IMBUYaJIbHOTO 33aJJaHUs 1O Portal»
pabore
Hroro no pasgeny 12 {10/1| 10
Pazpnen 4. IIporpaMMHO-TeXHHYeCKH e I1K-6 —3yB
CpeacTBa NOCTPOCHUA HHTEIPUPOBAHHBIX 7 JIIK-3 - 3yB
cCHCTEM
3.1 Cucmemut ynpaenenus na 6aze munogwix CamMocToATeIbHOE U3YUCHHE VYeTHBIN onpoc 1o J1abopaTopHOM
IITK. Cneyuanusupogannoe npozpammHoe 5 | o 1 yueOHOIl TuTeparypsl, pabote Ned «DopmupoBanue
obecneuenue paspabomku OMKpPbIMbIX MOJITOTOBKA K J1a00paTOPHBIM JIOTHYECKOW TIPOTPaMMBI
UHMeSPUPOBAHHBIX CUCTIEM. 3aHATHAM ynpasnenus B TIA PORTAL»
CamMocToATeabHOE U3YUYEeHHE
3.2 Paspabomka ynpasnsaiowux npocpamvm yueOHOIl TuTeparypsl, VYcTHBIN onpoc 1o 1abopaTopHOH
MUKPONPOYECCOPHLIX KOHMPOILEPOS8 HA A3bIKAX 5 |9 | o |moAroToBKaK 71a00paTOPHBIM pabore No5 «M3yueHme KoMaHI
MEXHONI02UYEeCKO20 NPOSPAMMUPOBAHUS 3aHSATHUSM, BBIIOJIHEHUE A3bIKOB NporpammupoBanus CFC
BbICOK020 YPOBHSL. VHIUBUYAJIBHOTO 3aaHUS 110 u GRAPH»
pabote
CamMocToATeIbHOE U3ydYeHHE YcTHbIN onpoc no 1abopaTtopHOit
3.3. I paguueckue 803moxicHocmu, HaU2AYUs. o
2 |21 2  |y4eOHOH JIuTepaTyphl, pabote Ne6 «IlocTpoenue
Hpunyuner ounamuzayuu ¢ SCADA cucmenm. .
MOJIFOTOBKA K JTJAOOPATOPHBIM untepdeiicoe B SCADA Trace
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= g 8 & 5 = S
= s = © = N
= QK S o
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5 oS
@)
3aHSATHUSM, BBITIOJIHCHUE Mode»
WH/IMBUIYaJIbHOTO 33aJJaHUS IO
pabore
CaMocCTOATEIbHOE N3YUECHHE
. €OHOM TuTepaTyphl
3.4. Obpabomuuku cobbimuil u OUHAMU3AYUSL Y1 pPatypeL, . .
na C. Tnobamsusie ckpunmut na C (Scheduled o | an o  |MOArOTOBKA K 1a60paTOPHBIM VYerHbli onpoc 1o 1abopaTopHOM
Taské) 3aHATHUSIM, BBIIIOJIHEHHE pabote No7 «Cxpuntet WINCC »
' WHIUBUAYAIBLHOIO 3aJaHU 110
pabore
CamMocToATEIbHOE U3YUECHHE VYeTHBIN onpoc 1o J1abopaTopHOM
yueOHOM TUTepaTyphl, pabote Ne8 «Cxkpuntsl VBS»
3.5 Ilpoepammuposanue na VVBS. Ob30p o | o1 o |TMOArOTOBKa K 1a60paTOPHBIM
cmpyxkmypol 06vexkmos WInCC. 3aHATHSM, BBIIIOJHEHHE
WH/IMBUYAJIbHOTO 3aJaHHsI 110
pabote
CamMocToATEIbHOE U3YUECHHE VYeTHBIN onpoc 1o J1abopaTOpHOM
yueOHOI TUTepaTyphl, pabote Ne9 «Tpesoru B WINCC»
3.6. Cucmema coobwenuii u mpesoe ¢ SCADA o |apq | o |moAroToBKaK 1a00paTOPHBIM
WinCC 3aHATUSIM, BBEIIIOJTHEHNE
WH/IMBUIYAILHOTO 3aJJaHHS IO
pabote
3.7. Paboma WinCC ¢ 6asamu danmoil CaMOCTOSITETbHOE U3YUYECHUE YcTHbI# onpoc no JabopaTopHOH
Jocmyn x 0annvim WINCC uepes paznuunvie 2 |21 2 YUEOHOH JMTEPaTYpEL, padore Nol0 «Dopmupopanue
unmepdbeiicol MOJIFOTOBKA K JTAOOPATOPHBIM oryetroB B WIinCC»
P 3aHSATHSIM, BHITIOTHEHHE
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WH/IMBUYILHOTO 3aJJaHHsI 110
pabore
CaMocTosITeIbHOE H3YYCHUE YCTHBIH OMpOC 1O JTa00PATOPHOM
3.8. Knuenm-cepsepras apxumexmypa 6 yueOHOI IUTepaTyphl, pabote Nell «Ilepenaua naHHbBIX
Po MOJrOTOBKA K Ta0OPAaTOPHBIM B Trace Mode»
WINCC. Cucmemul ¢ pezepsnvim cepsepom 2 |21 2 A patop
Winee 3aHSTHSIM, BBITIOJTHCHHE
WH/IMBUYAJIbHOTO 33JJaHUS 10
pabore
CaMocTosITeIbHOE H3YYCHUE YCTHBIH OMpOC 1O JTa00PATOPHOM
€O0HOM TuTepaTypsl abote Nel2
3.9. Ocobennocmu npoepammuposanus i p 6yp ' pH
epaghuueckux naneneu Siemens ¢ WinCC 2 |21 g |[OATOTOBKA K JADOPATOPHAIM «'pOrpaMMHIpOBAHITT
Elexible 3aHSATHSM, BBITTOJTHEHUE rpau4ecKux maHenemn»
WHAUBUAYAIBHOTO 3aJaHHs 110
pabore
Hroro no pasneny 18 |22/9| 18
IIpomexkyTouHass  arrecrauus
HToro 3a ceMmecTp 36 |36/14| 32,2 p Y I
(3x3amen)
Hroro no pucummniimnHe: 36 |36/14| 67,9
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5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnis peanusalMy MpeIyCMOTPEHHBIX BHJOB Y4eOHOM pPabOTBl B KadecTBE 0OOpa3oBaTEIbHBIX
TEXHOJIOTUI B IPENOAABAHUM JUCLUIUIMHBI «AIIMapaTHOE U IPOrpPaMMHOE 00ECIIEUEHHE OTKPBITHIX
MHTEIPUPOBAHHBIX CUCTEM» UCIOJIb3YOTCS!

Tpaouyuonnvie obpazosamenvHvle mexHoIo2uy — WHPOPMAIIMOHHAS JEKIUs (BBOJHYIO JICKIIMIO,
IZle JaeT IEepBOE IPEICTaBICHHE O IIPEIMETE M 3HAKOMCTBO CTYJEHTOB C HA3HAYECHUEM U 3aJa4yaMH
Kypca); JIEKIMH — KOHCYIbTALMU, W3JI0KEHHE HOBOIO MaTepHala COIPOBOXKIACTCA IOCTAHOBKOM
BOIPOCOB U JUCKYCCHEN B IIOMCKAaX OTBETOB HA 3TU BOINPOCHL; Ja0OpaTOpPHbIE PabOTHI.

Texnonoeuu npobremnozo 00yyeHusi — NPOOJEMHbIC JIEKIUH SIBISETCS Pe3yJbTaTOM YCBOEHUS
MOJy4YeHHON HMH(POPMALUU MOCPEICTBOM IIOCTAHOBKH IMPOOJEMHOTO BOMNpPOCAa M TOWUCKA IyTEH €ro
peleHust; 1adopaTopHble paboThl C UCHOIB30BAHUEM NPOOJIEMHOI0 00y4YeHHEe, KOTOPOE 3aKI0YaeTcs B
CTUMYJUPOBAaHUM CTYICHTOB K CAMOCTOSITENBHON «100bI4e» 3HAHWH, HEOOXOIUMBIX IJISi pEIICHUs
KOHKPETHOH MpOOIEeMBI.

Hngopmayuonno-kommyHukayuonHele 00pasosamenvhble MeXHON02UY — B XOJIE IPOBEICHUS
JEKUMOHHBIX 3aHATHM INpPeAyCMaTpUBAETCA HCIIOJIB30BAHME DJIEKTPOHHOIO JIEMOHCTPALMOHHOIO
Matepuana (JIeKUUMU-BU3yallM3alluM), HCIONb30oBaHUe VHTEpHET pecypcoB Ml MNPOMEKYTOUHBIX
aTTecTalui U MPOBEPKHU OCTATOYHbIX 3HAHUN

JIeKMOHHBIN MaTepual 3aKpervisieTcss B Xoze J1abopaTOpHBIX pabOT, Ha KOTOPBHIX BBITOIHSIOTCS
IPYNIOBBIE UM MHAWBUyAJIbHBIE 3aJaHUS 110 IPONUJEHHON TEME.

JIaGopaTopHbIe 3aHITHS MMPOBOAATCS B MHTEPAKTUBHOW (OPME C HCIIOJIB30BAHHEM CJIETYIOIINX

METO0B UHTEPAKTUBHOI'O 00Y4EHUS:

— aKTyaJau3alus 03HAaBATEIbHOU EATEIbHOCTH yYalIUuXcs IyTeM MOOYKIEHUS K OCMbBICIEHHIO JIOTHKU
U TIOCIIENOBATEIBHOCTH IPOBENECHUS HAyYHOTO HCCIENOBAaHUS, K BBIIEICHHIO B HEM IVIABHBIX U
HanboJiee CyIIECTBEHHBIX ATAIOB; MPU 3TOM OMNpEIeNsSeTcs KOHEYHAs IIeNb WCCIICIOBAHUS, a MyTH
ero MpoBeACHUs U GOPMBI NPeJICTaBICHHs pe3yIbTaTa 00yJarouuiics BIOUpaeT caMm;

OTCYTCTBHE JKECTKO pErjJaMeHTHPOBAaHHOTO TMOpSAJIKAa BBINOJIHEHHs paboTel 1o 00paboTke
SKCIIEPUMEHTAJbHBIX JAHHBIX, KOI/Ia CTYJIEHT OINEepUpyeT BCIOMOraTeabHOM HHQOpManue o
criocofax MoMCKa HEOOXOIUMBIX MPOTPAMMHBIX CPEICTB, (YHKLUUH, HPOTOKOJIOB Mepedayd u
00pabOTKHU AAHHBIX, YTO BBIPA0ATHIBAET CIIOCOOHOCTD K IMO3HAHUIO;

— NpU TNOCTAaHOBKE M AHAIU3€ PE3YJbTAaTOB HCCIENOBAHUS JUISl JOCTHKEHMSI INOCTABIEHHBIX IIENIeN
o0yyaromuecst JODKHBI JefaTh CPaBHEHUs, COMOCTABIATh HOBbIE (DAKThl, IPUEMBI HCIIOIb30BAHHBIE
JIPYTMMH YYacTHMKaMH TpyNIbl, 0Opaiiath BHUMaHUE Ha MPUYMHBI, BBI3BIBAIOIINE TO WM HHOE
SBJICHME U OBITh CHOCOOHBIMH MPOJAEMOHCTPUPOBATh HHAWBUAYAIBHOCTH CBOETO IOAXO0Ja K
PEILIEHNUIO 3a/1a4H;

IpoBEe/IeHUEe 3aHATHH B (opMe TIOUCKAa NPUYMH JOMYLICHHBIX OIIMOOK TpU MHPOBEICHUU
UCCIIEIOBaHMs, IPUYMH HECOBIAJCHUSA PpE3YyJIbTaTOB C IIOJYYEHHBIMM JAPYTUMHU TpYIIIaMu
oOyuaromuxcs, moOyXJIeHHe K CTPEMJICHUIO HAXOAUTh U YCTPAHATh YyXKUE U CBOU OLINOKH.

CamocrosarenbHas paboTa CTUMYIHUPYET CTYACHTOB K CaMOCTOATENBHOM mpopaboTke B mpoliecce

BBITIOJTHEHUS! KOHTPOJIBHBIX paboT, a TakKe B MPOLECCEe MOATOTOBKH K YCTHOMY OIPOCY, TECTUPOBAHUIO

Y UTOTOBOM aTTECTALUH.

B xone npoBeneHus NEKIMOHHBIX 3aHATHH Mpe1ycMaTpuBaeTCs:

— HCIOJB30BAHUE  DJJIEKTPOHHOIO  JEMOHCTPALIMOHHOIO  MaTepuajsa IO  COBPEMEHHOU
U3MEPUTENIBHON TEXHUKE;

— HCHOJB30BaHUE JIEKTPOHHBIX YUEOHUKOB 110 OTJEJILHBIM TEMaM 3aHSITHIA;

— BCTpPEYH C NPEICTaBUTENIMU NPOEKTHBIX M oOciyxuBaroumx npennpustuii: 3A0 «HIIO
ABromatuka», OO0 «OneKTpopeMOHT»; MpearnoiaraeMbple Tembl BcTped: «/HHOBanuu B 001acTH
KOHTPOJIbHO-U3MEPUTEIBHON TEXHUKN», «HTENIeKTyalpHble MEXaTPOHHBIE CUCTEMBI», «JlMarHocTuka
Y TIOBEPKA CPENICTB U3MEPEHUIN.

— AaKTHBHbIE U HMHTEPAaKTUBHBIC (OPMBI OOYUEHHUS: BapUATHBHBIN OMNPOC, IMCKYCCHU, YCTHBIH
OIIPOC, TECTOBBIN ONPOC, MHAUBHyalbHAs «3alUTa» Ja00PaTOPHBIX padoT U T.1.



6 YueOHO-MeTOAUYECKOe o0eceyeHrne CaMOCTOSATEIbHOI padoThl 00yYa0IIMXCS

[To mucuuruinHe «AmNmapaTHOe M TMPOrPaMMHOE OOECIEUYEHHE OTKPBITBIX HHTETPUPOBAHHBIX
CHCTEM» IIPEYCMOTPEHA ayJMTOPHAs ¥ BHEAYTUTOPHAS CAMOCTOSTEIbHAs pab0oTa 00yJarOIIUXCsl.

AyauTopHas caMOCTOSITeJIbHAs pa0dOTa CTYACHTOB MPEANOJAaracT BBIMOJHCHUE U 3aIlUTy
nabopaTopHBIX paboT, pelieHne HHANBUIYAILHBIX 3a/1a4.

Ilepeuennb
J1a00paToOpHBIX padboT

BOHpOCLI K 3allIMTE

1. Ctpyktypa npoekTa
Tia Portal

1. Kakue ypoBHH BKJIIOYAaeT B ceOsi COBpeMEHHas] MHTETPUPOBAHHAS CUCTEMa
YIPABJIEHUS IpOLEeccoM?

2. Kakue 3J1eMeHTHI COICPKUT YPOBEHb YIIPABICHUS?

3. Kakue ¢pyHK1MM BHIIOTHSAET YPOBEHD YIIPaBICHUS?

4. C moMOIIbI0 KaKUX CPEJCTB MPOUCXOTUT MHPOPMAITMOHHOE OOBEAHMHEHUE
3JIEMEHTOB YPOBHS YIPABJICHUS?

5. U3 kaknX OCHOBHBIX JIEMEHTOB COCTOUT THUIIOBOUM KOHTYp peryJupoBaHus?
6. Kakue ¢pynkuuu BeIIOTHSET mosieBoi yposeHb ACY?

7. Kakue OCHOBHBIE THIBI MOIYJIEH HCIHOJB3YIOTCS B
IpOrpaMMHUpPyeMOro KOHTposuiepa?

8. Ilepeunciure GyHKIIUU CUTHAIBHBIX MOIYJICH

9. Kakue TUIbl CUTHAJIBHBIX MOJTyJIel BXoAsT B cemeiictBo SIMATIC?
10. Kak mpouCcXOAUT KOJUPOBAHHWE XAPAKTCPUCTUK CHTHAIBHOTO MOIYIS B
ero o0o3HaueHun?

11. Kakoe Ha3Ha4eHHE QYHKIIMOHATBHBIX MOIYIEH?

COCTaBcC

2. I'papuaeckue
cpenctBa SCADA-
cucrtembl WINCC

1. Knaccudunupyiite tunst Toros WinCC.

2. PackpoiiTe NOHATHE JHHAMHU3AIIH

3. CriocoObl pa3fieneHus SKpaHa CUCTEMbl BU3YalTU3aIUH.

4. Kakue cnocoObl JMHAMH3ALUU TPU  HEOOXOTUMOCTH
MOCTENEHHOE JBIKEeHHE 00beKTa Bbl MOXKeTe NpeoKuTh?

5. Kakue crioco0Os! Hapuranuu B npuiokeHnn WIinCC Bei 3Haere?
6. KakoBo HasHayeHue Mactepa auHamMuku - Dynamic Wizard?

7. KakoBa mocieoBaTeIbHOCTh OCHOBHBIX IAroB MPH CO3JAaHWH TPOEKTA 1}
WinCC?

8. TpeboBanus k okHam HMI, mHpOpPMaTHBHOCTH 11O YPOBHSIM arperara.

9. Kakoit cnocod auuHamuzanmu B WINCC tpebyer mpH BBINOJHEHHU
MUHUMYM PECYPCOB Ipolieccopa’?

n300pa3uTi

3. Opranuzanus
B3aNMOIECHCTBUSI
YPOBHEM
WHTETPUPOBAHHON
cucremsl B Tia Portal

1. Vkaxute 0cOOGHHOCTU aJpecaliy aHAJIOTOBBIX M IUCKPETHBIX BXOIHBIX
BEIXOMHBIX cuTrHanoB I1JIK.

2. ITocnenoBaTenbHOCTh CO3MaHUS KOHGUTYpaluu anmapaTHbix cpencts [1IJIK
C ynaneHHo# nepudepuei.

3. Ilepeuncnure ocnoBHbie Moxynu [IJIK u ykaxkute ux Ha3HaueHUe.

4. ®opMupoBaHue
JIOTUYECKOU
MpOrpaMMbI

ympasieHusi B TIA

PORTAL

1. Kako# s3pIK MPOTrpaMMHpOBaHHsS MOXeT ucmoib3oBathess B WINCC mpy
CO3JIaHUH CUCTEMbI MEHIO?

2. Jlatb CpaBHUTENBHBIA  aHAIN3
nporpammupoBanus Ha C u VBS.

3. lns gero npennasnavena cucrema WinCC ODK?

4. Ha3znaueHue ri100abHBIX CKPUIITOB, YCIOBUS X BBITOJHEHUS

ucrnonszyemsix B WINCC  cpen

5. zydenue komaHa
SI3BIKOB
MpOrpaMMHUpPOBAHUS

CFC u GRAPH

1. Hasunauenwne 610k0B R_TRIG, F_TRIG?

2. MOXHO UM HACTpauBaTh YHUCIO BXOJOB OJIOKOB TUCKPETHOW IJIOTUKH Ha
CFC?

3. [lepeuncnure Tunsl curaanos B CFC.

4, Kakue 0710Ku peanu3yroT GyHKIIMU KaTyiiek ¢ namatbio Ha CFC?

5. ®yHKIMH peIaKTopa O4ePETHOCTH BhI30Ba OJIOKOB

6. Kak BBITIOJIHUTH ONITUMHU3AIMIO OYEPETHOCTH UCTIOJIHEHHSI OJIOKOB?
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Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocsl k 3ammTe

7. Cnoco6s1 MoHUTOpHHTA TIporiecca B cpene CFC

8. Haznauenue 61oxoB nepexiouenuss SEL u MUX

9. Kak peasm3oBaTh omepanuu WHTErpUpoBaHus U auddepeHnupoBaHus B
cpene CFC?

10. Ilepeumcnure OyiokM, HeoOXoaumbie g peanuszanuu [1M-3akona
yIpaBJICHUS.

11. Kak y4WTBIBae€TCSI THIN JaHHBIX INPU BBIOOPE KATAJIOKHBIX OJOKOB JJIst
00pabOTKM YHCIIOBBIX OIEpaIUii?

12. TlepeuyncnuTe OCHOBHBIE CTPYKTYPBl MpPOTPaMM  IOCIEIOBATCIHLHOTO
yIpaBJICHUS

13. Buzsl u HazHauenue 6okupoBok Interlock u Supervision

14. ®yHK1MU MEHIO YIPABIIEHUS CEKBEHCOPOM

15. Ilepeuncnure HHCTPYKIIMYU 3TATIOB U Pa3JeiioB IEPMaHEHTHOTO KOJIa

16. C xakuMu COOBITHSIMA MOYKHO KOMOWHUPOBATh HHCTPYKIIUHU 3TANIOB?

6. [TocTpoeHue
uHTEpPEICcOB B
SCADA Trace Mode

1. Ilpunuun pa6otsr Mmonutopa. Kanan TRACE MODE 6
2. Knaccudukanus komnonenTtoB TRACE MODE

3. ApXuBHpOBaHHE KaHAJIOB y3Ja

4. ApXxvBHpOBaHHE KaHAJIOB IIPOEKTA

5. OT4er TpeBoOr U reHepanus CoOOOIIeHnH

6. Kimaccudukarnms cioes

7. Knaccuduxkanus y3non

7. Cxpuntet WIinCC

1. Kako# s3bIK MpOrpaMMHpOBaHHsS MoOXeT ucnoib3oBatbesi B WINCC mpy
CO3JJaHUU CUCTEMBI MEHIO?

2. Jlatb cpaBHMTENBHBIN aHanmu3 wucnoibdyembix B WINCC  cpen
nporpamMupoBanus Ha C u VBS.

3. lns gero npennasnauena cucrema WinCC ODK?

4. HazHaueHue T7100aIbHBIX CKPHUIITOB, YCIIOBHS MX BBIIOJTHEHHS

8. Cxpunter VBS

1. Kaxk 3amyctuts Mactep ckpuntoB VBS WINCC?

2. Kaxkas cTpykrypa ckpumnra?

3. Br13oB npouenyp u ¢pyukuuii B VBS

4. Kakue BO3MOXXHOCTH OTJAQJIKH CKpUNTOB WINCC cymectBylor B TIA
PORTAL ?

5. Co3nanue nepemeHHbIx B VBS

6. O0bexTHas monens VBS

9. Tpesoru B WINCC

1. TIlepeuncaure cmocoObl HMHPOPMHUPOBAHUS oOIlEpaTopa O TPEBOTE,
noctymasie 8 WinCC

2. B yem ornmume Status tag u Message tag npu HacTpoWKH TPEeBOTH B
WinCC?

3. ITouemy pazpaborunk WINnCC nenaer oCHOBHO# yrop Ha pabOTy Ha ypOBHE
SCADA ¢ auCKpeTHBIMH TPEBOTaMU?

4. Yto 0003HaUaeT TEPMUH «KBUTHUPOBAHHE»?

5. Haznayenue cuctembl COOOIIEHUH U TPEBOT

10. ®opmupoBanue
orueroB B WIinCC

1. Kakue Bugsl otuetoB popmupyrorcest WinCC?
2. 'padmueckuii mu3aitHep oT4eTOB. [1OPSAI0K HCITOTB30BAHHUS
3. IllaGnons! oTyeToB. HacTpoiika nabnona

11. Ilepenaua gaHHBIX
B Trace Mode

1. Yrto Takoe «coemuHeHne» B Trace Mode ?

2. CpencTBa CETeBOM MOAIEPIKKH

3. AnmapartHas peajqu3anus CBsI3M ¢ YCTPOHCTBaMH BBOA-BhIBOJIA
4. Ucnonp3oBaHue TexHonoruu Active X
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Ilepeyennb

Bomnpocsl k 3ammTe
JIa00pATOPHBIX padoT

1. Ilepeuncinure ocHoBHble oTimuus B ¢(yakimusx WIiNCC mms PC u
12 rpadu4ecKux raHeneu.
' 2. Kakumu umHTEepdeiicaMmu OOBIYHO OCHAIEHBI COBPEMEHHBIC Tpaduueckue
[IporpamMmmupoBanus

. | manemu?
rpadUUYECKUX MMaHeseH . .
4. Kak ocCymecTBIseTcss HACcTpOMKa IapaMeTpoB TIpapUUecKuX ITaHeseH
Pa3ITUYHBIX TPOU3BOIUTEIICH?

HpI/IMepr BapHuaHTOB 3aJaHui Ha CaMOCTOATECJIBHYIO paﬁoTy

3ananue Nel: «Pa3padorka HMI nas ynpaBienus JiuHueil KoHBelepay»

Pazpaborare rpaduueckuii MHTEpdeiic aBTOMAaTH3MPOBAHHOTO paboyero Mecra orneparopa

yOpaBjieHUs JIMHUEW KoHBelepa. Pa3paborate Moaenp paboThl KoHBeiepa. CTpyKTypHas cxema
YIIAaKOBOYHOM JTUHUH H300pakeHa Ha puc.43.

Pabora ynakoBo4HOM JIMHUU KOHBeHepa.

1. Best paboTa koHBelepa HAaUMHAETCSI TOJIBKO TOCie HakaTus Ha KHoONKY «Ilyck». [Ipu Haxatuu Ha
KHOMKY «CTOID» BCe MEXaHU3Mbl KOHBEEpa 0CTaHABIMBAOTCSL.

2.[lpu poctvxkeHw:m wu3Aenus jAatdyuka wusnenus «JAW» JeHta koHBedepa oOcCTaHABIMBACTCS.
Bxitouaercss  crankuBaTenb, KOTOPBIA MPOM3BOAUT 3arpy3Ky H3AeNIds B Tapy M IOCIE 3TOro
BO3BpaIaercs Ha3ad. X0/ CTaJKUBATENsl OTPAHUYEH KOHIIEBBIMH BBIKITIOUATEIsIMU: «cTom Briepea — CBy»
u «cron Hazaa — CHy.

3. [Tociie Bo3BpameHUs CTATKUBATENS B HCXOJHOE COCTOSIHIE paboTa KOHBeiepa IpoI10iKaeTCs.

Q KH. «Myck» Myt

onepaTopa
Q KH. «CTon»

YnakoBo4Has
KoHBenep Tapa

7‘\‘_, —> CrankuBarernb L
| «Bnepen»

«Hasag»
Mpueog

KOHBerepa

«M»
MpuBoa
CcTankmBaTtend

Puc.1. CtpykTypHas cxema ynakoBOYHOW JTMHUM KOHBeHepa

3aganue Ne2: Paspaborarh 4YesiOBeKO-MAIIMHHBIA HHTepdeiic ¢ IMHAMHYECKHMH
3J1eMeHTaMM JJIsl yIpaBJIeHUs JHPTOM.

Hcnone3ys s3bik mporpammupoBanus VBS paspaboraTe TuHAMUYECKH YeTOBEKOMAITWHHBIN
uHTepdelc ynpaBieHus TUPTOM.
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Br13oB nmudra Ha sTaX.
OTKpbITHE U 3aKPBITUE BEPEN.
[Tepemenienue mudTa Ha 3aJaHHBII dTaX.
BxroueHre U BBIKITFOUCHHE CBETa B KaOWHE, TIOJICBETKY KHOIOK BBI30Ba U 33/IaHHUE ITaXa.
Peanuzanuio HeOOXOAMMBIX M1ay3 IPU BBHITOJTHEHUH JIEHCTBUM.

CaMocTosTenpbHYI0 paboTy Mo pa3paboTke MPOrpaMMbl yIpaBiIeHUS JTHPTOM pa3AeIuTh HA TPH
JTamna, 3a K&Kl U3 KOTOPBIX CTYACHT OTYUTHIBACTCS] MHIUBUTYaIbHO.

agrODE

Jrtan 1. Ynpasienue nBrKeHHEeM KaOUHbI TU(TA IPU BBI30BE U NP MEPEMELICHUN Ha 3a/1aHHbIN
JTaxX.

Oranm 2. YHpaBJ'IeHI/IC ABEPSAMH U OCBCIICHUEM KaOWHEBI U IMOACBETKA KHOIIOK ITPH BBIIIOJIHCHUHA
KOMaH[ MEpCMCIICHUSA KaOWHBI.

Iran 3. O6ecnieueHre HEOOXOAMMBIX Tay3 MPHU YIPABICHUU JABEPHbMU KAOMHBI, €€ OCBEIIICHUEM,
MOJICBETKOM KHOIOK M IoJa4Yeil KOMaH/I.

3aganme 3.

Hcnonp3ys B KadecTBe OOBEKTa MOJAETh POOOTa-MaHUIYJISATOpA IO COPTHPOBKE W3JIEIHH,
YIPaBISEMOT0 MUKPOIIPOLIECCOPHBIM KOHTPOJUIEPOM, CO3JaTh CUCTeMY BH3yanu3auuu. [logkmouenue K
YIIPaBIAIONIEH MporpaMme AJisi MoaemH (pa3pabaThIBaeTCs MIPH BHIMOJIHEHUH CaMOCTOSTEIBHON PaboThI
«YnpaBJjieHre po00TOM MAHUIYJISTOPOM») MOXKET OBITh BBITIONHEHO yepe3 cumynsatop PLCSIM, nubo
Hanpsmyto uepe3 DDE. Hasanus napamerpos (DDE Item) nns cunTbiBaHus TaHHBIX COOTBETCTBYIOT
cTOJIO1LY aipec TaOuuLIbI 2.

Ha puc. npencrasien npuMep OpraHn3alui BU3yaIn3aliu.

STOP RUN

Q0

2 @

Puc. IIpumep MHEMOCXEMbI BU3yalln3aluu paboThl poO0Ta-MaHUITYIATOPA

3aganue Ne3: Pazpaborka cucTeMbl BU3yaIH3alluM KOHBeliepa

Onucanue mapaMeTpoB MoJe/ 1N KOHBeliepa

IIporpammHuas Mozienb KoHBelepa npenactasisier coboit DDE cepBep u obecriednBaeT CUMYIISAIMIO
mporiecca yIpaBJICHHS KOHTPOJIEPOM OO0BEKTOM-KOHBeliepoM. HeoOxomumMo oOecnieunTh aaeKBaTHOE
npencrasienne B SCADA Tekyiero coctosiHus KOHBeHepa ImyTeM aHaiu3a HHPOpPMaIMOHHOTo oOMeHa
MEX1y 00BEKTOM U MHKPOIIPOIIECCOPHBIM KOHTPOJUIEPOM M 0OECTIEUHTh Nepeaady CUTHAJIOB 3aJaHHOTO
YPOBHSI 3aIIOJIHCHUSI eMKOCTEH U py4HOTO yrpasienus u3 Intouch B monens.

JInst opraHn3anyy CBsA3M HEOOXOANMO HACTPOHUTH TOUKY JOCTYIIA CO CIEAYIOIMMH TapaMeTpaMu —
umst cepsepa (Server Name) Server, ums rpymnmsl mapametpoB (Topic Name) Taxoke Server.
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7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) HnannpyeMble pe3yJabTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCranum:

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

IIK-6 - cnocodoHOCTHIO NMPOU3BOAUTL PACYETbI U MPOCKTHPOBAHUE OTACJIBHBIX 0JIOKOB H yCTPOf/'ICTB CHUCTEM aBTOMATHU3alMHU U YIIPpABJICHUS U
BbIﬁI/IpaTb CTaHAAPTHBIC CPpeaACTBAa AaBTOMATHKH, I/I3MepI/ITeJIbHOI7[ M BBIYHCIHUTEIbHON TeXHUKH MJISl IIPOCKTHPOBAHUA CHCTEM aBTOMATHU3allUU U

yHpaBJIeHU

3HaTh — YpPOBHH  HMHTETPUPOBAHHOW  CHCTEMBI 1. VYposuu ynpasnenus ACY TII. ®ynkuuu kaxaoro yposss. IIpuHiumnsr —
MPOSKTUPOBAHUS W YIPABICHUS, (QYHKIIHH HCIIOJIB30BaHUs allapaTHO — IPOrPaMMHBIX KOMIUIEKCOB I [IOCTPOCHHUS
Ka)kJ10T0 YPOBHH, KJIaccu(puKanus MHOTI'OYPOBHEBBIX CUCTEM.
IPOTPAMMHBIX UM TEXHUYECKUX CPEACTB 2. AnmapaTHO — MporpaMMHbIE KOMIUIEKCHI YPOBHSI YIIPABIECHUS TEXHOJIOTHUECKUM
HUCMOJIL3YEMBIX JJIs1 IIOCTPOCHUSA KaXKJIOro IPOLIECCOM. OCHOBHBIE (DYHKIIMU U €10 CTPYKTYpA.
YPOBHS ¥ CBSI3U MEXy HaMU; 3. Ha3nauenwue u opraHusaiys AUCIeTYepcKoro ydyera. [IpuHimn opraHu3anuu
— OPOrpaMMHO TEXHUYECKHE CpeACTBa A SCADA — cuctemsl.
MNOCTPOCHHUS HHTETrPUPOBAHHBIX CUCTEM 4 AnnapaTHo — IpOorpaMMHbIC KOMIIJICKCHI ypOBHSI JAUCIICTYCPU3AlUU IIpoLecca
IPOEKTUPOBAHUS u yIpaBJICHuUS, ynpasieHus. CTpyKTypa amnmapaTHbIX CPEACTB, UCIOJb3yeEMOE IPOrpaMMHOE
TEXHOJIOTHYECKUN SA3BIK OIIUCAHUA obecrieueHue.
MPOLECCOB YIPABICHUS TEXHOJIOTHYECKUM 5. TloHATre ¥ Ha3HAUYEHUE CEPBEPOB MEPEAAU JaHHBIX B alllapaTHO — MPOrPAMMHBIX
00BEKTOM; koMmriuiekcax. Ctpykrypa u gynkiuu DDE-cepsepa.
— SCADA cucremsl, HuX (YHKIUH H 6. Opranuzanus CBs3U ¢ KOHTPOJIJIEPOM MO0 KOMMYHUKAIIHOHHOMY KaHATY CBSI3H.
HCIIOJIb30BAHHUE JUISt MPOEKTUPOBAHUSA Tlopsiok HACTPOHKH KaHaIIa.
ABTOMATH3MPOBAHHBIX CHCTEM YIIPaBJICHHUS, 7. Tlonsarue u HazHauenue SCADA cuctemsl. [IpuHiun opranuzanuu u pa3padoTKu
JIOKYMEHTUPOBAHU, KOHTPOJIA " M10JIb30BATEILCKOT0 UHTEpPeEiica.
YIpaBIEHUS CJIOKHBIMH I[IPOM3BOACTBAMU 8. 3amauu omepaTUBHOTO YIpPaBIIEHUs, KpaTKas XapaKTepUCTHUKA KaKIOW 3a/1auH.
oTpaciu; 9. KanennmapHoe rmiaHHpOBaHUE, allllapaTHO — MPOTPAMMHOE OOECTICYeHHE 3a1auH.
— MES CHCTEMBI, CHCTEMBI KaJIeHapHOTO 10.3amauu JIOTUCTUKH, alllIapaTHO — IPOrPAMMHBIE KOMIUIEKChI aBTOMATH3AIHH
IUTAHUPOBAHHSI, HHTETPaLs C CHCTEMaMU CKJIaJI0B.
ACY TIT; 11. AnmapaTHO— mporpaMMHbBIE KOMIUIEKCHI Y4eTa COCTOSIHUS 000PYI0BaHuUs,

TUTAHUPOBAHKE 3arpy3Ku 000PYyTOBaHUS JIJIS IUCKPETHBIX TporieccoB B MES
cUCTEMAX.
YMeTh — paspabaTbiBaTh M PEAIM30BATH CETEBYIO 1. TlosicHuTe npuHIMI pabOTHl KOHTPOJUIEPOB BHEIIHUX YCTPOMCTB.




CTpyKTypHBIi

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS OrneHOYHBIC CpPEICTBA
KOMTICTCHITHH

APXUTEKTYpy HWHTETPUPOBAHHON CHCTEMBI 2. W3noxute QyHKIMH SIEMEHTOB MUKPOIIPOIIECCOPHON CHCTEMBI.
YIPaBJICHUS TPEANPUITHEM, 3. M3noxwure Ha3HauYeHUS MHTEP(EHCOB U MPOTOKOJIOB MHTEP(HEHCHOMN CBS3H.
— paboTatb  CO  CHEIHMAIM3HUPOBAHHBIM 4. V3noxxute MOpsI0K co3aanus nmpoekra B Tia Portal.
POrpaMMHBIM  00ECIIEYCHHUSIM Pa3pabOTKH 5. Uznoxute mopsamok padbotel Moayiei csizu Y BK ¢ 00bekTOM yripaBieHusI.
OTKPBITBIX ~ HMHTETPUPOBAHHBIX  CHCTEM, 6. IlosicHute moOpsIOK pa3paboTku uHTEpdeiica oneparopa B Trace Mode/
pa3palaTbiBaTh CTPYKTYpY OTKPBITOM 7. Kakue s3pika mporpaMmmupoBanust noaaepkusaet Tia Portal?
MHTETPUPOBAHHON CUCTEMBI, pa3padaThIBaTh 8. TlosicHUTE OCHOBHBIC JJOTHYECKHE OTIEPAIINH S3BIKOB TEXHOJIOTUYECKOTO
nporpaMMHOE O0OecIieYeHHe Ui ypPOBHEH nporpammupoBanus. [IpuBeauTe mpumepsl.
OTKPBITON MHTETPUPOBAHHOU CUCTEMBI; 9. Kak copmuposats npoekt HMI B Tia Portal?
— paspabaTbIBaTh YIIpaBISIoNIue 10. IMosicaute npuHImns! auHamusanuu B WinCC
IPOrpaMMBbl MHUKPOIIPOIIECCOPHBIX 11. Kak 3amyctuth Mactep ckpuntoB VBS WINCC?
KOHTPOJIJIEPOB HA A3BIKAX TEXHOJIOTHYECKOI0 12.Kakoii sS36IK IPOrpaMMHPOBaHUS MOXKET UCIob30BaThest B WINCC mpu co3ganuu
IporpaMMHpOBaHUs, aBTOMAaTU3UPOBAHHLIC CHUCTEMBI MEHIO?
paboune MecTa OTIePaTOPOB
TEXHOJIOTHYECKOT0 TIpoIiecca.

Braners —HaBBIKAMU Pa3pabOTKH I10JIb30BATEIbCKUX

UHTEp(EIICOB aBTOMAaTU3UPOBAHHBIX pab0UNX
MECT;

—HaBBIKAMH  Pa3pabdOTKH  aJTOPUTMOB H
nporpaMMHoOro  oOecriedeHus:  00pabOTKH
JAHHBIX B OTKPBITBIX HMHTETPUPOBAHHBIX
CUCTEMax, B3auMoJeicTBUs ¢  0Oa3zamu
JTAHHBIX;

—HaBBIKAMHU TPOEKTHPOBAHUS, Pa3padOTKH,
POTPAMMHUPOBAHUS M HAJIAIKU DIIEMEHTOB
OTKpPBITOM  MHTEIPUPOBAHHOM  CHCTEMBI
yIpaBJIeHUs TPOU3BOACTBOM.

1. JLp. Ne3 «Opranusanus B3auMOJICHCTBUS YPOBHEH HHTETPUPOBAHHON cUCTEMBI B Tia
Portal»

JLp. Ned «DopmupoBaHue TIorn4eckoil mporpammsl yrpasienus B TIA PORTAL»
JLp. Ne5 «M3yuenue komana s13b1k0B nporpammupoBanus CFC u GRAPH»

JLp. Nel «Crpykrypa npoekra Tia Portal»

JLp. Nell «Ilepenaua nanubix B Trace Modey»

JLp. Ne9 «Tpesoru 8 WINCC»

ook own

JAIIK-3 cnoco0HOCTHI0 pa3padaThiBaThL HOBOE NMPOrpaMMHOe olecrneyeHne, Heo0XoAUMoe /Il YIIPaBJIeH!s] TEXHUHYeCKUMH CHCTeMAMM W pelleHHs
NPAKTHYECKHUX 32124 NPo¢ecCHOHATbHOH eI TeILHOCTH

3HaTh

—OCHOBEI IIPOrPaMMUPOBAHUS
MUKPOTIPOIIECCOPHOM TEXHUKHU
GopMHUPYIONUX TEXHUYECKOE oOecreueHne

1. Kakue Goku peanm3yroT QyHKIMH KaTymek ¢ namsaTeio Ha CFC?
2. Kak opranu3oBatb KOHTPOJIb IEPUOAUMYHOCTH UCTIOIHEHUS nporpamMmMel Ha CFC?
3. Ilepeunciute Tumel curaanoB B CFC
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH
OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM; 4. Kakue anropuT™bl yIIpaBJICHUS BXOJAT B cOCTaB Onbauorek Step 77
—BO3MOKHOCTH U OCOOEHHOCTH HacTpoiiku | 5. M3moxure nopsanok xonburypuposanus nacrpymentapus WIinCC nis BeIBoga DaHHBIX
AJITOPUTMOB IIPOIPAMMHOIO YIIPABICHHUS; Ha DKPAHBI C UCIIOJIb30BaHUEM Tpa(UKOB
—cpescTBa TporpaMMupoBanus Ha s3bikax | 6. Kakue uncrpymentsr WInCC npennasHadens! JUis OpraHu3allid paboThl oreparopa c
TEXHOJIOTUYECKOIO IPOrpaMMHpPOBaHHs | CACTEMOHN COOOIIEHUH U TPEBOT?
xomsmme B cocras SCADA u MES | 7. Ilepeuncnute crioco0b! JuHaMHU3amMu n3o0paxenns Ha MHeMocxemax WinCC
CHUCTEM. 8. Kakue BO3BMOKHOCTH OTJIAJKH CKpUnToB WINCC cymectsyiot B TIA PORTAL ?
9. Yrto Ttakoe «coenuHenue» B Trace Mode ?
10. Ha3naueHue rio0abHBIX CKPUIITOB, YCIOBUS MX BBITIOJTHEHHS
11. Knaccudukanus komrnonentoB TRACE MODE
YMerb - opraHu3oBbiBaTh 00MeH wuHpopManuu | 1. [ToscauTe npunmn padotel MoHuTOpa kanaia TRACE MODE
MeXay OdJeMeHTamMH wuHTerpupoBaHHoH | 2. Kak 3amyctuth mactep ckpuntoB VBS WINCC?
cuctembl Brimovaroniedr SCADA u MES | 3. Ilepeuncnure ciocoosl HHGOPMHUPOBaHHS oriepaTopa o TpeBore, noctymnHbie B WIinCC
CUCTEMY, 4. TlosicHuTe NMPUHIIMI CO3aHus TepeMeHHbIX B VBS
—CBA3BIBATH  JaHHBIE pasHbIX  yposHeii | 5. Iloscaure npunnun o6sekTHOM Moxenu VBS
YIIPABJICHUS 6. [Tepeuncnute ocHoBHbIe 0TS B PpyHKusax WINnCC s PC u rpaduueckux naHesnei
—pa3pabaThBaTh CHCTEMbI JHCIETYEPCKOr0 7. B yem ormiinuume Status tag u Message tag npu Hactpoiiku tpesoru B WinCC?
YIIpaBJIeHHs] HAa OCHOBE KIHMEHT-CEPBEPHOTO 8. JlaiiTe cpaBHUTENBHBIN aHaU3 Hcob3yeMbix B WINCC cpen nporpamMmmupoBanust Ha C
M0X0/1a. u VBS.
Q.
Bnanern —HaBblkamu  peanmsanmu  anroputmos | JLp. Ne2 «I'paduueckue cpencta SCADA-cuctemsr WINCCy
ynpasieHuss ~ 00pabOTKM  JaHHBIX U

B3aumopencTsus ¢ 6aszamu ganaeix SCADA
CHCTEM;

—HaBbIKAMU [IPOrpaMMUPOBAHUSA
UHTEpECOB  cHUCTeM  JMCIETYEPCKOro
YIIPaBJICHHUS,

—HaBbIKaMH  (DOPMHUPOBAHMS  aJNTOPUTMA
YIIPABJICHUS U B3aUMOJEUCTBUS OTACIIBHBIX
yacTell  MHTErPUPOBAHHOM  CUCTEMBI B
COOTBETCTBUU c 3aJaHHOU

JLp. Ne6 «IToctpoenue untepdeiicor B SCADA Trace Mode»
JLp. Ne7 «Cxpuntet WinCC
JLp. Ne8 «Cxpuntsl VBS
JLp. Ne10 «®opmuposanue oruetoB B WinCC
eHa 6a3e cencopnoii manenu oneparopa OMRON NT21 peanusyiite nmpeacTaBieHHYIO
AHUMAITUIO TI0 HAXKATHIO Ha KHOMIKY “Start”:
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CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OrneHouHbIE Cpe/icTBa
KOMITETCHIINH

TEXHOJIOTHYCCKOM CXEMC IIpOU3BOJACTBA

eB SCADA WinCC peanu3oBarh aHUMAIHIO IEPEKIIIOYCHHSI COCTOSIHUM JBYX KJIaIlaHOB:

OMIOFF | - . sl 0} ‘ OFF |

eB cpene WINCC co3naiite B kitacce TpeBOT Erfor HOBbIi THIT TPEBOT ¢ UMEHEM IO CBOEMY
ycMoTpenuto. Hacrtpoiite 1BETOBYIO ramMmy Jjisi COOOIIEHWH CO3/JaHHOTO HOBOTO THIIA
TPEBOT.
e B cpene WINCC co3naiite monb3oBareibckuii apxuB «Operators» u 3amoiHuTe ero
JTAHHBIMHA COTJIACHO 3a1aHUIO:
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CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OrneHouHbIE Cpe/icTBa

KOMIICTCHIINN
I User Archive Editor -

Project  Edit  Wiew Runkime Data  Help
R K2
= Dﬂ Archives Mame | Alias | Type | Length
[l operators OE:0ptity String 10
] OpWorks 0H opMame Skring 10
OO Views [E CpMumber Murnber {integer)
[ opYearBorn Murnber {integer)
<
+ I | OpHame | EIpYearBom| OpCity | OpHumber
1 Mike 1| Tagi 1
2 B Ivan B Saratoy b
3 7 Ivan 5 Saratoy =}
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0) Ilopsiaok mnpoBedeHUS TPOMEXKYTOYHOM AaTTeCTAIMH, MOKA3aTeJd M KpPUTEPUH
OlLlCHUBAHMS:

[IpomexyTouHas arrecTalys MO AMCUUIUIMHE «AIIMapaTHOE W MPOrpaMMHOE oOOecredeHHe
OTKPBITBIX MHTETPUPOBAHHBIX CHUCTEM)» BKJIIOYAET TEOPETUUYECKUE BOIPOCHI, IMO3BOJISIONINE OLICHUTH
YpOBEHb YCBOEHHS OOYYaIOIIMMHUCA 3HAHWM, W MPAKTUYECKHE 3a/laHus, BBISBJSIONINE CTENEHb
c(OPMHPOBAHHOCTU YMEHUU W BIIAQJCHUH, IPOBOAUTCA B (hopMe dK3aMeHa U B ()OpME BBINOIHEHUS U
3aIUThI KYpCOBOM paObOTHI.

DK3aMeH 10 IaHHOW JUCLUHUIUIMHE IPOBOIUTCS B YCTHOM (hopMe 1O SK3aMEHAIIMOHHBIM Ouieram,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHHe.

Iloka3zatenu n KPUTEPHH OLICHUBAHUSA 3K3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 OamioB) — oOyyaroluiics JAEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIy0OKoe 3HaHUE Y4eOHOro
MaTepuaia, CBOOOIHO BBITOJIHSAET MPAKTUYECKHUE 3a/1aHuUs], CBOOOIHO ONEPUPYET 3HAHUSMH, YMEHUSIMH,
MPUMEHSIET UX B CUTYalUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamia) — oOydarouiuics IEeMOHCTPUPYET CpPEIHUM YPOBEHB
cOPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JOIyCKaloTCs
HE3HAYUTENIbHBIC OMIMOKM, HETOYHOCTH, 3aTPYAHCHHUS TPH aHAIUTUYECKUX OIEpalusix, MepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIC CUTYAIUH.

— Ha OILICHKY «YJAOBJIETBOPUTEJBHO» (3 Oayua) — oOy4yaromuiicsi TEMOHCTPUPYET MOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: B X016 KOHTPOJIBHBIX MEPOMNPHUATHI AOMYCKAIOTCS OIIUOKH,
MPOSIBIISIETCS.  OTCYTCTBHE OTHNENBHBIX 3HAHW, yMEHWH, HAaBBIKOB, OOYYAIOMIMKCS WCIIBITHIBACT
3HAYUTENIbHBIE 3aTPyJHEHUS MPU ONEPUPOBAHUM 3HAHUSAMU M YMEHHUSIMHU IMPU UX MEPEHOCE Ha HOBBIC
CUTYyallUH.

— Ha OIICHKY «HEYI0BJIEeTBOPHUTEJLHO» (2 Oamna) — oOyJaromuiics 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOTO MaTepualia, JOMYCKAeT CYIIECTBEHHbIE OIMMOKH, HE MOXET TMOKa3aTh
WMHTEJJIEKTYalbHbIe HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY10BJIeTBOPUTEabHO» (1 6at) — o0yJaromuiicsi He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEIEHUS M 00bICHEHHs MH(POPMAIK, HE MOXKET IT0Ka3aTh UHTEJIJIEKTYyallbHbIE HAaBBIKH
peleHust MPOCTHIX 3ajad.

8 YueOHo-meToanyeckoe u uHGOpPMANMOHHOE o0ecedeHre THCIUTIIHHBI

a) Ocnosnas numepamypa:

1. Ps6umkoB, M. 1O. IIporpamMMmupoBaHHUE MHKPOIIPOIECCOPHBIX KOHTPOJJICPOB Ha SI3BIKAX
BBICOKOTO ypoBHS : yueOHOoe nmocobue / M. 10. Psadunkos ; MI'TV. - MaFHI/ITOFOPCK, 2014.-98c.:
auarp., CXEMBI, TalI1. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show= dcataloques/l/ll13171/726
pdf&view=true (nara ob6pamenus: 14.05.2020). - MakpooObekT. - TekcT : anekrpoHHsbIi. - ISBN 978-5-
9967-0460-6. - IMmeeTcst mevyaTHBIN aHAJIOT.

2. AugapeeB, C. M. AnmapaTHble CpeICTBAa W IMPOrPaMMHOE OOECIICUEHHE MPOMBIIIICHHBIX
koHTposiepoB SIMATIC S7 : yue6noe mocodue / C. M. Auzpees, M. 10. Ps6uukos, E. C. Ps6uukosa ;
MITY. - Marauroropck : [MITVY], 2017. - 231 c. : wm, cxemsl, Tabm., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/344
7.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObekT. - Tekcr : 3nekrpoHHsbIi. - ISBN 978-
5-9967-0940-3. - lmeeTcst meyaTHBIA aHAJIOT.

0) /lonoanumenvnasn 1umepamypa:

4. bexkep, B. ®. Texuuyeckue cpenctBa aBToMaTu3anuu. MHTepdeiicHble ycTpoiicTBa H
MHUKPOIIPOIIECCOPHBIE cpecTBa: YdeObHoe mocobue/bexkkep B. ®., 2-e uzn. - Mocksa : PUOP, UI]
PUOP, 2015. - 140 c. ISBN 978-5-369-01198-0. - Tekct : osnekrponHsidi. - URL:


https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true

https://znanium.com/catalog/product/404654 (mata o6pamienus: 18.10.2020). — Pexum mocryma: 1o
IIOAITMCKE.

6) Memoouueckue ykazanus:

5. Psa6uukos, M. 1O. I[IporpammupoBaHHE CHUCTEMBI JUCIETYCPCKOTO YIIPABJICHUS . Y4eOHOE
nocobue / M. 10. Psg6uukos, E. C. Pssounkosa ; MI'TVY. - Marauroropck : MI'TY, 2016. - 1 snekTpoH.
OIIT. TIACK (CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/273
4.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JeKTpOHHBIH. - CBeACHHS
noctymnHbl Takke Ha CD-ROM.

6. Aunpees, C. M. Pa3pabotka ynpasistonmx nporpamm B TIA PORTAL : npaktukym / C. M.
Annpees ; MI'TVY. - Marautoropck : MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - 3aru. ¢ tuty.
3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/351
6.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TekcT : 371eKTpoHHBIH. - CBecHUS
noctynsbl Takxke Ha CD-ROM.

7. Anapees, C. M. IIporpamMmmupoBaHne MHKPOINPOIECCOPHBIX KoHTposuiepoB SIMATIK S7
300/400. JlabopatopHblii mpakTukyM : yueOHOe mocobue / C. M. Anapee, M. 10. Ps6uukos, T. T
CyxonocoBa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 aneKTpOH ont. auck (CD-ROM). - 3ari. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show dcatalogues/1/1131351/266
4.pdf&view=true (mara oopamenwus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeACHHS
noctynsbl Takxke Ha CD-ROM.

2) Ilpozpammnoe obecneuenue u Hnumepnem-pecypcol:

IIporpammHoe obecnevenue

Haumenoanue [10 Ne norosopa Cpox neicTBUSI TMIIEH3UN
CoDeSys cB00OOIHO pacrpocTpansemoe [10 OeccpoyHO

MS Windows XP

Professional(mmst  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2003

. Ne 135 or 17.09.2007 0eccpovHO
Professional
Eﬁg;ip Mozilla cB0oOOAHO pacmpocTpansemoe [10 6eccpodHo
7Zip cB000THO pacnpocTpansiemoe [10 0OECCPOYHO
FAR Manager cB0OOAHO pacnpoctpansemoe [10 0eccpoyHO

IIpogeccnonanbHbie 6a3bl JAHHBIX U HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI

1. HauwmonanpHas mH(bOpManMOHHO-aHATMTUYECKass cucreMa — Poccuilckuii MHAEKC HaydHOTO
mutupoBanus (PMHLI) URL: https://elibrary.ru/project risc.asp

2. Tlouckosas cucrema Akanemus Google (Google Scholar) URL.: https://scholar.google.ru/

3. Hudopmarmmonnas cucrema - Ennnoe okHo gocTyna k nHpopMaloHHbM pecypcam  URL:
http://window.edu.ru/

4. DnextpoHHas 0a3a nmepuonndeckux mznanuii East View Information Services, OOO «IBUC»

https://dlib.eastview.com/

5. Poccuiickas lNocynapcrBenHas oubmmoreka. Karanoru
https://www.rsl.ru/ru/4readers/catalogues/
6. DnexTpoHHBIE pecypcsl O6ubIMoTEKH MITY UM. I''n. Hocosa
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https://znanium.com/catalog/product/404654
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp
7. Yuusepcurerckas nHpopmannonnas cucrema POCCHUS  https://uisrussia.msu.ru
8. MexayHapoaHas HayKoMeTpuueckas pedepaTuBHas U MOJTHOTEKCTOBas 6a3a JaHHBIX HAYYHBIX
m3nanuit «Web of science» http://webofscience.com
9. MexaynapoaHas pedepaTuBHas M IOJTHOTEKCTOBas CIpaBouYHas ©Oa3a JAHHBIX Hay4YHBIX
u3ganuii «Scopus»  http://scopus.com
10. MexxaynapoaHas 6a3a IMOJHOTEKCTOBBIX sKypHaoB Springer Journals http://link.springer.com/
11. MexxayHapoHasi KOJJICKIMS HAYYHBIX MPOTOKOJIOB MO Pa3IMYHBIM OTPACIsIM 3HaHUHU Springer
Protocols  http://www.springerprotocols.com/
12. MexnyHapoaHas 6a3a CIpaBOYHBIX HM3JaHUIM IO BCeM OTpacisM 3HaHuK SpringerReference
http://www.springer.com/references
13. MexnayHnapoanast pedeparuBHass W IOJHOTEKCTOBasl cCIpaBouHash 0a3a JAHHBIX Hay4HBIX
u3nanuii «Springer Nature»  https://www.nature.com/siteindex
14. ApxuB HayyHBIX >XypHaioB «HalmoHaNbHBIN 3MEKTPOHHO-UH(GOPMAIIMOHHBIN KOHIOPLIUYM)
(HIT HOUKOH) https://archive.neicon.ru/xmlui/

9 MaTepHaJ’[bHO'TeXHI/I‘ICCKOG od0ecneuyeHue JAUCHHUIIJIMHBI

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

MaTepI/Ia.HI)HO-TGXHI/I‘IeCKOG obecrnieucHue JUCILMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUeE AYAUTOPHUHA

OcHalieHue ayIMTOpHHU

Y4eOHble ayqUTOPUH AJI MPOBEACHUS 3aHATHIMA
JIEKIITHOHHOT'O THUIIA

MyneTumenuiiHbe cpencrsa XpaHEHMUH,
nepeaayn W NpeAcTaBICHUs HHPOPMALUU

[Tomemienuss Uil CaMOCTOSATENbHOM pabOThI
oOyJaromuxcst

[lepconanbpHbIle KOMIBIOTEPHI ¢ TakeTtoM MS
Office, BbIxooM B MIHTEpHET U C JIOCTYNIOM B
AIIEKTPOHHYIO MH(pOPMaLIMOHHO-
00pa30BaTeNbHYIO CpPeJly YHUBEPCUTETA

VY4eOHble ayauTOpUM JUIsl TPYNIOBBIX H
VHIUBUIYAJIbHBIX KOHCYJIbTAlMH, TEKYILIEro
KOHTPOJIS ¥ TPOMEKYTOYHBIX KOHCYJIbTAllUN

Jlocka, MyJIbTUMEIUHHBINA TPOEKTOP, IKpPaH

[Tomemienue JUIs XpaHeHus u | Cremnaxu s XpaHEHUS y4yeOHo-
poUIAKTUYECKOTO OOCITYKMBaHHUSI y4e€OHOTO | METOAMYECKUN JOKYMEHTAluU

o0opynoBaHus

VYuebHas  ayauropus A8 NpoBeAeHMs | YueOHas  aynIuTopus Ui NPOBEICHMS
71a00paTOPHBIX 3aHATUN 1a00paTOPHBIX pabort: NepCOHAJIbHbIE

KomrbioTepsl ¢ makerom MS Office, BbIxo70M B
WuTepHeT W C JOCTYIOM B 3JEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO cpeny
yHuUBepcuTeTa. Jlabopartopusi aBTOMaTH3alUU
TEXHOJOTMYECKUX IMPOIECCOB U TPOU3BOJACTB (
1abopaTopHbII CTEeH]I «[IpombIneHHbIE
JaTYUKH TEMIIEPaTyphI», ITAT-CK +
KOMIIBIOTEpP € mpenaycraHoBieHHbIM [IO ot
WU3TOTOBUTEIIS; "1a00paToOpHBIN CTEH]L
«IIpombllieHHBbIE JAaTYWMKK AaBiaeHus», [1J1/1-
CK + koMmnerorep ¢ npegycraHosieHHbIM 110 ot
M3TOTOBUTEINS; MPOrPAMMUPYEMBIN JIOTHYECKUI
koutpoutep [TJIK-Siemens S7-300 + HoyTOyk ¢
npenyctaHoBieHHbiM [0  oT wm3roroBuUTENS;
nabopaTopHblii cTeHs; «OCHOBBI aBTOMATHKN»,
OA-MP;  mporpaMMUpyeMblii  JIOTUYECKUU
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http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springer.com/references
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

KOHTPOJIJIEP C paclpeiesiecHHon Tmepudepueit
Simatic S7-400)
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