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1. Ilean ocBoeHHSI AUCHHUILJINHDBI

LlesisiMu OCBOCHHMSI TUCIIUILIIMHBI SIBJISETCS O3HAKOMIIEHHE 00YYAIOIINXCsl C 0COOCHHOCTSIMH
(GYHKLIIMOHMPOBAHUS ONEPALIMOHHBIX CUCTEM PEAJbHOTO BPEMEHH, UCIOIb3YEMBbIX B MUKPOIIPOLIEC-
COPHBIX TEXHOJOTHUECKUX KOHTPOJUIEPAX, CPEICTBAMH KOH(PUTYPUPOBAHHS OTIEPAIIMOHHBIX CUCTEM
peasbHOr0 BPEMEHHU U pa3padOTKU MIPOrpaMM, UCIOJIHAEMBIX TAKUMU OIEPAllMOHHBIMH CUCTEMaMHU
U1 IpUOOpETEeHHsI HABBIKOB IO pa3pabOTKe HOBOTO MPOTPaMMHOI0 0OecTeyeHus, He0OX0IMMOTo
JUIs YIIPABIEHUS TEXHUYECKMMH CUCTEMaMU U PELICHUS TPAKTUYECKUX 3a/1ad.

JUig nocTUKeHUsl OCTAaBICHHON LEeNH B AUCHUILUIMHE «OnepallMOHHbIE CUCTEMBI PEAJIBHOTO
BPEMEHM» PEIIAOTCS 3a4a4H 110 U3YUYEHUIO:

— TPUHLHUIIOB OPraHU3ALMK ONEPALUOHHBIX CUCTEM MHUKPOIIPOLIECCOPHBIX TEXHOJIOIMUYECKUX KOH-
TPOJUIEPOB,;

— NPOrpaMMHBIX MPOJYKTOB JJIsl IMPOTrpaMMHMPOBAHHUS MHUKPOIPOLIECCOPHBIX TEXHOJOTHYECKHX
KOHTPOJUIEPOB;

— ocoOeHHOCTel KOH(UIYpUpOBaHUS aBTOMATU3MPOBAHHBIX CHUCTEM YIIpaBlIeHUs, (YHKIMOHH-
PYIOIIUX C IPUMEHEHUEM ONIEPALMOHHBIX CUCTEM PEaIbHOIO BPEMEHH,

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NMPOrpaMMbl MOJATOTOBKH Ma-
TUCTpa

Jucuunnuna OT/.B.02 «OnepaimoHHble CUCTEMBI pPEalbHOTO BPEMEHW» BXOIAUT B BapHa-
THUBHYIO 9acTh 0JIOKa (haKyJIbTaTUBHBIX TUCIUILINH OCHOBHOW 00pa30BaTEIbHOMN MPOTPaMMBL.
N3ydenne naHHON AUCIUITIMHBI Oa3UPyeTCs Ha CIEIYIOIIMX OCBOSHHBIX JUCHHUTIIHHAX:

— b1.B.14 «IIporpaMMupoBaHie U OCHOBBI AJITOPUTMH3ALIMN.

Hepez[ HavYaJiOM U3YUYCHUA OUCHUIIINHBI OGY‘I&IOH_[I/II\/’ICH JAOJIKCH O6J'I3.,Z[aTI> CJICAYIOIIUMHA
3HAaHUSAMHU, YMCHUSAMU U HABbIKAMU:

3HAMb:

e TexHojoruto padotsl Ha [IK B coBpeMEeHHBIX ONEpallnOHHBIX CUCTEMAX;
® OCHOBHBIE METO/IbI Pa3pabOTKH aJITOPUTMOB U IPOrpamMm;

® CTPYKTYpbI JaHHBIX, UCIOJIb3yeMbIC JUIS MPEACTABICHUS THUIOBBIX HH()OPMAIIMOHHBIX
00BLEKTOB;

® TUIIOBBIE AITOPUTMBI 00pAaOOTKU JaHHBIX;
® [IPUHIMIIBI IPOTPAMMHOTO YIIPABICHUS KOMIIBIOTEPOM;
e MeTo/ibl (OPMAIBHOTO IPECTABICHUS aJITOPUTMOB.

ymemp:

® CIOJb30BaTh CTAHAAPTHBIE MAKETHl NMPUKIAAHBIX IIPOrpaMM Ul PELIEHUs INpaKTH4e-
CKHX 3a/1a4 Ha OCHOBE COBPEMEHHBIX TEXHOJIOIMI MPOrPaMMHUPOBAHHUS U aJITOPUTMHU3ALINY;

® pelIaTh UCCIIEN0BATEIbCKUE U IIPOEKTHBIE 3a/1a4U C UCIOJIb30BaHUEM KOMIIBIOTEPOB;

e pa3pabaThIBaTh aJTOPUTMBI PEIICHUS MPHUKIAIHBIX 33724 Ha OCHOBE THUIIOBBIX CTPYKTYP
ITOPUTMOB, IPUKJIAJHBIE TPOrPAMMHBIE IIPOAYKTHI C IIOMOLIBIO COBPEMEHHBIX CPEJICTB U SI3BIKOB
IIPOrpaMMUPOBAHUS C MPUMEHEHHEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOIMH 00paboTKH
JAHHBIX.

enaoems:



e HaBBIKaMU pabOThl B MHTETPUPOBAHHBIX Cpelax pa3padOTKU MPOrpaMMHOI0 obecreue-
HUA (B T.4. pIaKTUPOBAHUS, KOMIWIALUH, OTIAIKU IPOrpaMM);

® HaBBIKAMHU PA0OTHI C COBPEMEHHBIMHU HHCTPYMEHTAPUSMH pa3pabOTKH MPHUKIAIHBIX MPO-
IPaMMHBIX IPOAYKTOB Ha 0a3e COBPEMEHHBIX SI3BIKOB IIPOTPAMMHUPOBAHHS;

® MCTOAaMHU IIOCTPOCHHUSA COBPEMCHHBIX HpO6J’IeMHO'OpI/IeHTI/IpOBaHHBIX MMPUKJIAAHBbIX IIPO-
I'paMMHBIX CPCIACTB.

3HaHus (yMEHHUS, HABbIKH), MTOJIyY€HHbIE MIPH MU3YyYECHUH NaHHOM TUCIUIUIMHBI MOTYT OBITh
TMOJIE3HBI MPU U3YUYEHUU CIEAYIOIUX AUCIUTUINH:

- b1.B./IB.05.01 «MHTerpupoBaHHbIE CUCTEMBI IPOEKTUPOBAHUS U YIIPABJICHUS.
3. Komnerenuun odyuyaromerocsi, ¢popmupyembie B pe3yJibTaTe 0CBOCHUS IHCIMILIN-
HbI, U IUIAHMPYeMble pe3yJIbTaThl 00y4eHus!

B pesynbrare ocBoeHMS MUCHUILTUHBI «OmnEpaliiOHHBIE CUCTEMBbI PEATLHOTO BPEMEHH»
o0yJarouiics T0KEH 001a1aTh CIEeAYIOIUMU KOMIETCHIIUSMHU:

CrpyKTypHBII
JJIEMEHT [1nanupyemsble pe3yabTaTbl 00y4eHUs

KOMIIETEHIINH
JIIK-3 — cnoco0HOCTHI0 pa3padaThbiBaTh HOBOE MPOrpaMMHoOe ofecrevyeHmne, He00Xo-
AUMOe IS YIIPABJICHUS] TEXHUYECKUMHU CHCTEMAMM U pellleHUs] NPAKTHYeCKUX 3a1a4
npodeccCuoHAIBLHOM 1esITeJIbHOCTH

3Harb — TporpaMMHBIE CpeJCTBa cUcTeM yrpaBieHus Ha 6aze [IK;
— CTpyKTypy onepaunoHHbix cucrem [1JIK.

YMmeThb — pa3pabaTbiBaTh MHGOPMAIMOHHOE U AITOPUTMUYECKOE oOecreueHue
CUCTEM aBTOMATH3allUM M YNpaBi€HHs C NMPUMEHEHHUEM MHUKPOIPOIIEeC-
COPHOM TEXHUKHU;

— KOH(QUI'YypUpOBaTh OIEPAIIMOHHYIO CHCTEMY MHUKPOMIPOIIECCOPHBIX
TEXHOJIOTUYECKUX KOHTPOJIJIEPOB.

Bnanets — HaBBIKAaMU pabOTHI ¢ TEXHUYECKUMHU M IMPOrPAaMMHBIMH CPEJICTBAMU,
HEOOXOAUMBIMU ISl CO3/IaHUSI CUCTEM YIPABICHHS C IPUMEHEHUEM MHUK-
pONPOIECCOPHOIN TEXHUKH,




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO11ast TPYI0EMKOCTh AUCIHUILIAHBI COCTaBIseT 1 3aueTHast equHMa, 36 akaj. 4aca, B TOM YHCJIC:
— KOHTakTHas pabora — 17,95 akan. yacos:

o ayautopHas — 17 akan. 4acos;

o BHeayautopHas — 0,95 akan. yacos;
— caMmocrositenbHas padora — 18,05 akaz. gacos.
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1. UucTpyMeHTAJILHBIE CPeICTBa pa3pa-
00TKH NPOrpamMm I MUKPOIIPOLeCCOp- 4 AIIK-3 3yB

noii rexuukn Schneider Electric

1.1. Obwas xapaxmepucmuxa onepayuoHHo
cucmemst Unity Pro

CaMocTosTeIbHOS HU3YUCHUC

y4eOHOM 1 HayYHO JIUTEPaATYpHl.

2 - | 2,05 % VYerHbIl onpoc
[Touck OMOTHUTENBHOM MaTe-
PHAJIOB IO TEME.
1.2. baszosas koHueypayusi KOHMPOILEPOS CamocrosiTensHOe H3yYeHUEe
Modicon M580 05| - 1 y4eOHO# 1 HAYYIHO JUTEPATYPBL. |y o onpoc
[Touck TOMOTHUTENBHOM MaTe-
pHAJIOB 110 TEME.
1.3. Ocobennocmu nooknouenus k Modicon CamocTosaTenbHOE 3ydYeHne
Quantum 140 CPU 672 60 05| - 1 |y4eOHOUW W HAYYHO JIUTEPATYPHI. | Y CTHBIN OIPOC

Ilouck nOIMOTHUTEILHOM MaTe-
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1.4. Opeanusayus adpecayuu namsamu CamocTosTenbHOE U3yUEHUE
P y pecay
€0HOM 1 HAYYHO JIUTEPATYPHI. .
1 - 1 Y1 i PATYPEL |7 it onpoc
[Torck TONOTHUTENBHOM MaTe-
pPHAJIOB TIO TEME.
1.5. Monumopune cuenanog konmpoaiiepa CamocTosTenbHOE U3yUEHUE
/4 p P
€0HOM ¥ HAYYHO JIUTEPATYPHI. .
1 - 1 ! i PATYPEL |7 et onpoc
[Torck TONMOTHUTENBHOM MaTe-
pPHAJIOB TIO TEME.
Hroro no pasneny 5 - | 6,05
2. OcoOeHHOCTH pa3padoTKU MPOrpaMm B 4 JIK-3 3ys
cpene Unity Pro. y
2.1. Ilpoepammuposanue na ST, IL u LD CamocTosTenbHOE U3yUeHUE
€OHOM U HAYYHO JIUTEePATYpHI. .
4 - 4 M i PATYPPL |y o rhait oIpoc
[Towck TOMOTHUTEIIEHOM MaTe-
pHAJIOB TIO TEME.
2.2. IIpoepammuposanue na FBD CaMocTosTenbHOE U3yueHne
4eOHOM M HAYYHO JTUTEPATYPHI. .
3 - 3 Y i PATYPYL |y o rppri orpoc
[Towck TOMOTHUTEITEHOM MaTe-
pHAJIOB TIO TEME.
2.3. Ilpoepammuposanue na SFC CamocTosTenbHOE U3yUYeHUE
3 - 3 |yueOHOI 1 Hay4yHO JUTEpaTyphl. | Y CTHBIN ompoc
ITonck mOMOJIHUTEIIHHOM MaTe-
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Pasnen/ rema
JIACIUATLIUHBI

Cemectp

Aynu-
TOpHAast
KOHTaKT-
Has pabo-

JICKIIUH
nabopar.
3AHATUA

CamocrosiTenbHas padota (B
aKaJ. Jacax)

Bun camocrosTenbHOU
paboThl

®dopma TeKyIIero KOHTPOJIs
YCIIEBAEMOCTHU U
IPOMEKYTOYHOM aTTeCTalluU

Kon u ctpykrypHbIit

DJIEMEHT
KOMIICTCHIIU

pHAJIOB IO TEME.

2.4. O630p ancopummos pe2yiuposanus 8
cpede Unity Pro

CaMocTosTenbHOE U3y4EHNE
y4eOHOM U HayYHO JIUTEPATYPH.

2 - 2 . VYcrHbIl onpoc
ITonck JOIOJIHUTENBHON MaTe-
pHAJIOB IO TEME.
HTtoro no pazneny 12 - 12
HTtoro 3a cemectp 17 | - |18,05




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlnst peanu3anyy MperyCMOTPEHHBIX BHJIOB y4eOHOW paboThl B KayecTBe 00pa3oBaTEIbHBIX
TE€XHOJIOTUH B IpPENOJaBaHUM JUCHMILIMHBI «OIepalMOHHbIE CUCTEMBI PEAJIBHOTO BPEMEHM» HUC-
IIOJIB3YIOTCA:

Tpaouyuonnvie obpasoseamenvHvle mexHoso2uy — UTHPOPMALMOHHAS JIEKIHU (BBOJAHYIO JIEK-
LU0, TJE JACT NEPBOE MPEACTABICHUE O NIPEAMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAYCHUEM U 3a-
JayaMM Kypca); JEeKIMM — KOHCYJIbTAl[H, U3JI0)KEHUE HOBOI'O MaTepHasa COIPOBOXKIAETCS MOCTa-
HOBKOMW BOIIPOCOB U IUCKYCCHUEH B IIOMCKAaX OTBETOB HA 3TU BOIPOCHI.

Texnonoeuu npooremno2o ooyuenus — NpoOIIEMHBIE JIEKLIUU SBJISIETCS PE3YJIbTaTOM YCBOCHMS
MOJTyYeHHON MH(OpMAIMK MOCPEICTBOM MOCTAHOBKH MPOOJIEMHOTO BOIIPOCA M MOMCKA MyTEH ero
peuieHusl.

Hnpopmayuonno-kommyHukayuontsie obpazosamenbHovle MexHoai02uy — B X0J€ IPOBEICHUS
JICKIIMOHHBIX 3aHATUN IPELyCMATPUBACTCS HCIIOIb30BAHME AJIEKTPOHHOI'O JEMOHCTPALMOHHOIO
MaTepuaia (JIeKIMU-BU3yadu3allM), UCIOJIb30BaHUE VIHTEpHET pecypcoB sl MPOMEXYTOUHBIX
aTTECTallMi U IMPOBEPKHU OCTATOYHBIX 3HAHUHI

CamocrodrenbHas paboTa CTUMYJIUPYET CTYJIEHTOB K CaMOCTOATENbHOM npopaboTke B Mpo-
1LIECCE BBINOJHEHHUS! KOHTPOJBHBIX paboT, a TAK)XKE B MPOLIECCE MOATOTOBKM K YCTHOMY OIIpOCY, Te-
CTUPOBAHUIO U UTOIOBOM aTTeCTalUH.

B xozne nmpoBeaeHUs JEKIMOHHBIX 3aHATHM IIPELYCMaTPUBAETCS UCIOJIB30BAHUE IIEKTPOHHO-
ro J€MOHCTPAaLlMOHHOTO MaTeprasa 110 COBPEMEHHOW N3MEPUTEBHON TEXHUKE.

6 YueOHO-MeTOAMUYECKOE 00ecTIeYeHHe CAMOCTOATEeIbHOM PadoThl 00y4ar0 M XCH
[To mucuumnianHe «AmnmapaTHbIE CPEACTBAa U MPOrPaMMHOE OOEcCTeueHHue MHUKPOIPOILIECCOP-
HBIX TEXHOJIOTHYECKUX KOHTPOJUIEPOBY» MPEIYyCMOTPEHA BHEAYIUTOPHAs CaMOCTOSATENbHAsE paboTa
00y4aroImxcs.
IIpumepsbl BADHAHTOB 3aJaHUH HA CAMOCTOATEIBHYIO padoTy

Camocmoamensnas paboma «Pazpadbomka cucmemuot ynpagieHus ciabo6oil menexckoiy

PazpaOoraiiTe nporpammy ynpasieHUs: U CKOHQUIYPUPYHTE CTAHIIMU AJISt CHCTEMBI YIIPaB-
JIeHHs CIII00BOH TeNeXKOH Ha si3bIkax mporpammuposanus LD, ST, FBD, SFC:

IToct oneparopa

OO0

Bnepen Hazan

CrnsiOnr

Ponbranr | | H i Crnan

KB|®| @ cCB CH @ @| KH

Puc. 1. Cxema oObeKTa ynpaBieHus
[Iporpamma ympaBiieHUs CISIOOBOM TEIEKKOM MPEayCMaTPUBACT €€ MEPEMEIICHUE MEXIY
JIBYMSI YHKTaMU C MPUMEHEHHEM YeThIpeX NaT4MKOB. CHHCOK MapaMeTpoB MOJENU MPUBEIEH Ha
puc. 2.
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hd T.. = Ad. “a..  Comment -
LamMP_MN EBOOL Z01.7.4 Narna Hazan,
LAMP_Y EBOOL 201.7.3 Narna Enepeq,
COM_M EBOOL x01.7.2 K.ordaHaa Hasaa
COM_W EBOOL #1171 K.oraHga Enepen
MOTOR_SPEED REAL A 0.1 CKOPOCTE AEHHEHHA TENEMH
MOTOR_SIDE REAL A L 0.0 | HanpagneHwe W ckopocTe MOTOpa
COMT_TvP_4 BOOL ZMwWE Ynpasnerue Ha SFC
COMT_TYvP_3 BOOL ZMWED Ynpaenenue Ha FED
CONT_TYP_2 BOOL ZMWE 7 Ynpasnerue Ha L
COMT_TvP_1 BOOL EMWh B Ynpaenerue Ha LD
MOTOR_MN BOOL ZMWE.5 MaTop Hazan
MOTOR_Y BOOL w4 MaTop Enepen,
S BOOL ZMwh 3 Cron sneped
K BOOL ZMWE 2 K.oHueEo# BNeped
SM BOOL ZhwE1 Cron Hazan
EM BOOL EMWE.O K.oHueEni Hasan
TELEGA_POS REAL w1 0.0 | Terywes nonokeHHs Tenery
DAaT_EM EBOOL ZI.EE JaTumE KOHWEEDH Hazan,
DAT_KY EBOOL Z1.BG JaTuuk koHLEEOH BNeped
DAT_SM EBOOL %164 Jaruik, Cron Hazan
DAT_SY EBOOL Z1E3 Dk Cron snepea
BUTTOM_M EBOOL A kHonka Hazag
BUTTOMN_Y EBOOL #1.6.1 FHonka Bnepen,

Puc. 2. Criucox napaMeTpoB MOJIEIH TEJIETU

Jlnst MOenupoBaHus JJOTUKK paboThl OOBEKTA YIPABICHUS UCIIOIB3YEM IPOrpaMMy Ha SI3bIKe
ST (puc. 4). [Iporpamma moaenupyetr usmenenue koopauHatel Teneru TELEGA _POS B npenenax
[0;100] mpu Brurrouenun komany newxenus Brepen (COM_V) u mazag (COM_N). Ilpu oTrimtoueHnn
KOMaH]1 JIBWKCHUSI MOJICTMPYETCS MOCTEIICHHOE 3aMeJIJICHUE JBMKEHUs. [Ipu onpeneneHHbIX 3Have-

Husax TELEGA _POS moxen

upyercs BkitoueHue narunkos (SV, SN — crom Briepen, cromn Hazam; KV,

KN — xoHI1€BOY BIiepe1, KOHIIEBOM Ha3a).
JInst BU3yanu3aluyd COCTOSIHUS MOJIETH TEJIETH UCIOb3yeM BCTpOeHHBIE B cpeny Unity Pro
CpelcTBa BU3yanm3anuu. Ha Busyaimsanwu mpu BKIIFOUEHUH oToOpaxarorcs maruuku (SV, SN,

KV, KN), cratyc motopa u
KCHHUSI TEJICTH U OTKITIOYATh

JIaMIIbI ITYJIbTA, KOTOPBIC TOJIKHBI BKIIFOYATBCSA B MOMCHT HavaJla IBU-
CA TTIOCJIE JOCTMIKCHUS COOTBECTCTBYIOIICTO KOHIICBOTO.

x|

g structural view

£y Project
(7] Configuration
2] Derived Data Types
&[] Derived FB Types
# (] variables & FB instances
# —[] Communication
= £5 Program
oy Tasks
ey MAST
=}y Sections
Telega_model
Control_ LD

Control_IL

----- Contral_FED

w @@ Control_SFC
#-[0] R Sections

+
--[Z] Animation Tables
= {3 Operator Screens
) Telega_model

) [y, Documentation

O Q JarTwrmar O Q

ITosrmpra

]

[IymeT
Motop Hazag Motop Brieper,
Animation | Animation Type | Drawing
[#] &rimated Dbject:
Variable: EN - E]
Tupe: BOOL
Comment: Foruesoh Hazag

Puc. 2. Buzyanuzanus Mmozienu Tejieru
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Project Browser ] |

%ﬂ Structural view Telega_model_work : [MAST]

Project (*IIomCTaHOBKA BHEIIHMXY KOMAHL B MONEIEY)
["_—| Configuration MOTOR_V := COM_V;

[+

Derived Data Types MOTOR_N := COM_N;
[#] Derived FB Types (*rocTensHHOE SaMeRNeHHMEe MOTOopa®)
[#] ¥ariables & FB instances if (MOTCR_V = 0) and (MOTOR N = 0) then
Communication MOTOR SIDE := MOTOR 3IIDE * 0,997;
- 3], Program end if; h -
= (3, Tasks {(*moTop EBEmepen*)
e (3 MAST if MOTOR V = 1 then
= QY Sections MOTOR_STDE := MOTOR_SPEED;

end if;
(*mMoTop HasSamg®)
if MOTOR_N=1 then
MOTOR SIDE := -MOTOR ZPEELD;

Control_FED

) Conkrol_SFC )
end 1f;
(*HSMeHEHMEe MONCGEKEHMA TeJIerK®)
TELEzA_FO3 := TELEGA FPO3 + MOTOR _SIDE;
[:| Animation Tables (*OrpaHMYEHHME MNOJIOEESHKA TEXETHY )
-[Z] Operator Screens if TELEGA POE = 100.0 then
&, Documentation TELEGA PO3 := 100.0;
end if;
if TELEGA PO& < 0.0 then

TELEzA_FO3 := 0.0;

[

end if;

(*yoTaHOBKRa <OTON JaTUHEOBY)

(*oTon Boepen®)

if (TELEGA POZ >= 70.0) and (TELEGA _PO3 < 75.0) then
3V = TRUE;

elae

av FALSE;

end_ if;

(*oTomn Hazsang®)

it (TELEGA_POS == 25.0) and (TELEGA_POS < 30.0) then
SN := TRUE;

else
3N := FALSE;

end_if;

(*roHIEBOR BHEpeg*)

if (TELEGA POS > 95.0) and (TELEGA FPOS <= 100.0) then
KV := TRUE;

else
EV := FALSIE;

end if;

(*rmonuesoi "Hasan*)

if (TELEGA POS >= 0.0) and (TELEGA FOg < 5.0) then
KN := TRUE;

else
EN := FALIE;

end if;

Puc. 4. TIporpamMma MOeTMPOBAHUS TEJIETH
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAluM:

CtpyKTypHBII
3JIEMEHT KOM-

IIETCHI N

[Tnanupyemble pe3yabTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

JAIK-3 — cnocodHOCTHIO pa3padaThIBaTh HOBOE POrPaMMHOE odecriedeHne, He00X0IuMOe JIJIsl YIPABJIeHUs TEXHUYECKUMH CHCTeMaMH U pe-

IIECHUS NMPaKTHU

YeCKHX 33124 NPo¢ecCHOHAILHOI 1eATeIbHOCTH

3HaTh — MPOrpaMMHBIE CPEICTBA CHCTEM YIIPaB- 1. KakoB mopsaok KOHGUTIYpUPOBAHKS anapaTHbIX CPeACTB KOHTpoyuiepoB Mod-

nenus Ha 6aze T1JIK; icon B cpeae Unity Pro?
— CTPYKTYpy OINCPALHOHHBIX  CHCTEM 2. KakoBbl 0COOCHHOCTH OpraHU3alUU JOCTYNA K BXOIHBIM/BBIXOJHBIM CHUTHAJIAM
TJIK. KoHTpoJutepoB Snider Electric?
3. Kakme cpenctBa mpeayCcMOTpEHBI JUIi MOHMTOPHHIA CHTHAJIOB KOHTpOJIepa B
cpene Unity Pro?
4. Kakue OCHOBHBIE pa3/ieibl BXOISAT B COCTaB OMOIMOTEKH aJITOPUTMOB PETYIUPO-
Banus B cpeae Unity Pro?
5. Kakume THmbel mHTEp(ENHCOB HCIONB3YIOTCS MPU MPOrPAMMHPOBAHUU TTPOMBIIII-
JIEHHBIX KOHTPOJUIEPOB?
6. Kakue Tumbl MporpaMMaTopoB UCTIOIB3YIOTCS MpU porpammupoBanuu PLC?
7. Tosicaure cTpykTypy cuctemsl Unity Pro.
8. Kakwue anropuTmsl ynpaBiieHHs: BXOAAT B coctaB 6ubnuotek Unity Pro?

Ymertb — paspabareiBath MH(OOPMALMOHHOE U 1. V3noxwuTe MPUHIMITBI CTPYKTYPUPOBAHUS MPOrpaMMbl B KOHTpoiiepax Modicon.
QITOPUTMUYECKOE 00eCreueHne CUCTEM Ha npumepe u3noxure nopsiiok Co3JjaHus NOJIb30BATEIbCKON (QYHKIUH.
ABTOMATH3allud U yIpaBJIeHHs C IPUMEHE- 2. BrmomHuTe HacTpoiiky Moxmyined BBoma-BeiBoga PLC Modicon B cpene Unity
HUEM MUKPOIPOIIECCOPHON TEXHUKH; Pro.

—  KOH(UTYpUPOBAThH ONEPAMOHHYIO CH- 3. TlosicHuTe TOPSIIOK AeHCTBHUI mpu KoHbuUTrypupoBanuu cranimii Modicon M580,
CTEMY MHUKPOMPOIIECCOPHBIX TEXHOJIOTHYE- Modicon Quantum.
CKHX KOHTpOJLIEPOB. 4. Jlnsi pemieHus KakWX 3a1ad yIpaBlICHUS IeeCO00pa3HO IMPHUMEHSTH SI3BIKH
Graph, SFC, CFC?
5. Kaxkwue s3p1KM MporpaMMupoBaHust noaaepxuBaet cpena Unity Pro?
6. IlepeunciuTe OCHOBHBICE MHCTPYKIWU si3bIKa |L m mpuBeauTe mpumep mporpam-




CTpyKTypHBIii
AJIEMEHT KOM- [Tnaaupyemblie pe3yabTaThl O0yUeHUs OueHouHbIE CPEACTBA
MeTEHINH

MBI C HCITOJIb30BAHUEM KaTyIIeK C MaMSThIO.

7. Tlepeuncnure netictBus s3pika SFC B cpeme Unity Pro.

8. Kakumm koMaHIamMu pean3yroTcs apudmernueckue GpyHkumun?

9. Kakue ¢opmaThl BBINIOJHEHUS apu(METHUYECKONW OmNepanuu MOIACPKUBAIOTCS
SI3BIKAMH TIPOTPAMMHPOBAHUS?

10.Kakue ObIBarOT BUIBI CYETUYUKOB?

11.TlosicHuTE IPUOPUTET KOMaAHJ YCTAaHOBKH, CUETa U cOpoca cueTUHKa

12.Tlepeuncnute TUIBI TaiiMepoB B cpeae Unity Pro.

13.TIpousBenuTe YTeHNE JUATHOCTHYSCKHUX COOOIIEHUH MpoIieccopa KOHTPOILIepa.

14.3anumumTe OCHOBHBIE ONEpaIK PEIEHHON JTOTUKU, KOTOPBIE HCIONb3YIOTCS PU
MIPOCKTHPOBAHUH PEIICHHBIX CXEM.

15.TTpuBeaure npumep nporpammbl Ha s3bikax LAD u STL peanusyrommii 0CHOB-
HbIE OIEpallUK PEJICUHOM JIOTHUKH.

Brnagerts — HaBbIKaMu paboTel ¢ Texuudyeckumu u | 1. [IponsBenure koHQUIypHpOBaHUE CTAHIMK C yHaJEHHOW nepudepueii mo 3aJjaHHoOMy
IPOrPaMMHBIMHU ~ CPEIICTBAMH, HEOOXOIH- | CONEPKAHUIO 000PYNOBaHMS!
MBIMU JIJISl CO3/IaHUSI CUCTEM YITPaBJICHUS C

o _ b 5X)
MMPUMCHCHUCM MHUKPOIPOUCCCOPHONU TCX e mermoan
HUKH, &
Bus: [ 2 Connections configuried: 1

Ji| & !!I =
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CTpyKTypHBIii
AJIEMEHT KOM-
MeTEHINH

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBA

2. BemonuuTe koHdurypuposanue croiiku PLC Quantum mo 3agaHHOM CTPYKType:

Praject Ercwser = |
-
‘E! Structural view =
3, Praject - Bux 1 140 CAU G725 0330

=~ -i 3, Configuration
= _;v 1! Lecal Bus
=] s, 11 Local Quantum Orop
-~ M, 1 240 %59 005 00
B 110005 243
# 4 2 150 CAP 21200
B, 3:10N0CTRODD
B, 9 1soncc im0
- B, 5(6) : 190 CPU T2 6D
23, 2 EI0Bus v

Aralng
= - Communicahon

S
Decwse O
= Fynme

3. Jlns 3amanHo# anmaparaoi koHGurypanuu PLC Quantum opranu3yiiTe MOHHTOPHHT
JUCKPETHBIX BBIXOJIOB.

14




0) Ilopsinox mpoBegeHHMs NMPOMEKYTOYHON aTTeCTALMHU, MOKA3aTeJH U KPUTEpPHH oOlle-
HUBaHHA:

[IpomexyrouHas aTTectanus Mo JucuUIUIMHE «OnepalnuoHHbIE CUCTEMbI PEAJIbHOIO Bpe-
MEHM» BKJIIOYAET TEOPETUYECKHUE BOIIPOCHI, MO3BOJISAIONINE OLEHUTh YPOBEHb YCBOEHHUsS 00yuaro-
IIMMUCS 3HAHUH, U TIPAKTHYECKUE 3a/IaHMsl, BBIABISIONINE CTEIIEHh C(HOPMUPOBAHHOCTH YMEHHUH U
BJIaJICHUH, IPOBOAUTCA B (hopMe 3aueTa.

IMoka3aTeu U KpUTEPUH OLEHUBAHUSI 3a4eTAa:

— JIJIs1 TIOJTyYEHUS OLICHKH «3a4YTeHO0» 00Yy4aroluics JeMOHCTPUPYET MOPOTOBBIM YpOBEHb
c(hOPMUPOBAHHOCTH KOMIIETCHIIMNA: B XOJI€¢ KOHTPOJIBHBIX MEPONPHSITHNA TOMYCKAIOTCS OIIUOKH,
MPOSIBJISIETCS. OTCYTCTBUE OTJIEIbHBIX 3HAHUM, YMEHUN, HABBIKOB, O0YUYaIOIIUICS UCTIHITHIBACT 3HA-
YUTEJbHBIE 3aTPYAHEHUS [IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMHU IIPU UX MEPEHOCE HA HOBBIC
CUTYaIIHH.

— HA OILICHKY «He 3a4TeHO0» 00yJaroluiics AeMOHCTpUupyeT 3Hanus He 6onee 20% TeopeTu-
YECKOro MaTepuaia, JOIyCKaeT CYIIECTBEHHBIC ONTMOKH, HE MOXET TOKa3aTh WHTEIUICKTYaJbHbIC
HABBIKU PEILIEHUs MPOCTHIX 33]1a4, HE MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U 00b-
SICHeHUSI HH(OpMAIHU, HE MOXKET MTOKa3aTh MHTEIIEKTYaIbHbIEC HABBIKM PEIICHHS IIPOCTHIX 3a/1a4.

8 YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnevyeHHe TUCIHTIIHHbI
a) Ocnosnas q1umepamypa.

1. Aunpees, C. M. AnnapaTHble cpeJicTBa U MPOrpaMMHOE 00eCIIeYeHNE IPOMBIIIIEHHbIX
koHTposiepoB SIMATIC S7 : yuebnoe nocobue / C. M. Aunpees, M. 0. Psa6unkos, E. C. Psa04u-
koBa ; MI'TY. - Marauroropck : [MI'TY], 2017. - 231 c. : wr., cxemsl, Tabxa., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/151427
8/3447 .pdf&view=true (mata obpamienus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 3JEeKTPOHHBIMH. -
ISBN 978-5-9967-0940-3. - imeeTcst me4aTHBIN aHATIOT.

2. becnanos, /I. A. OnepaiioHHbIe CUCTEMBI PEaTbHOTO BPEMEHH M TEXHOJIOTHU pa3paboTKu
KpoccruiaTropMeHHOro porpaMmHoro ooecnedenus. Yacts 1 : yueGHoe mocobue / JI. A. becnanos, C.
M. I'ymanckuii, H. M. KopobGeitnukoa ; KOxHblil (enepanbHblii yHuBepcuteT. - PoctoB-Ha-JloHy ;
Taranpor : U3narensctBo KOxnOTrO (heepansHoro yausepcurera, 2019. - 139 c. - ISBN 978-5-9275-
3367-1. - Tekcr : anekrponnbiid. - URL: https://znanium.com/catalog/product/1088203 (mara oOparie-
Hust: 20.09.2020). — Pexxum moctyma: 1o moJImucKe.

0) /lonoanumenvnasn 1umepamypa:

1. Onepatmonnsie cucremsl. OcHoBel UNIX : yue6HOe mocobue / A. b. Baspentok, O. K. Ky-
poinesa, C. B. Kyrenos, B. B. Makapos. — Mocksa : UHOPA-M, 2020. — 160 c. + Jlon. marepuansl
[OnexkTponHbIi pecypc]. — (Bricmiee oopa3zoBanue: bakamaspuar). - ISBN 978-5-16-010893-3. - Tekcr
: anektponHbIit. - URL: https://znanium.com/catalog/product/1044511 (nata ooparienus: 20.09.2020).
— Pesxxum toctyna: mo noamnmcke.

2. Ps6umnkoB, M. 1O. [IporpammupoBanne CUCTEMBI TUCTIETUEPCKOTO YIIPABJICHUS : ydeOHOE
nocobue / M. YO. Psa6unkos, E. C. Psouukora ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snek-
TPOH. OIIT. muck  (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/113262
5/2734.pdf&view=true (mata obpamienus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 3JCKTPOHHBIMH. -
Ceenenus goctynssl Takke Ha CD-ROM.. — MakpooObekT.

6¢) Memoouueckue ykazanus:


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/1088203
https://znanium.com/catalog/product/1044511
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

1. PsaGuukoB, M.}FO. OcHOBBI MpOrpaMMHUPOBAHUS MPOMBIIIJICHHBIX MHKPOIPOLIECCOPHBIX
KOHTpoJuiepoB: yued. mocooue / M.FO.Ps6unkos, E.C. PsaOunkoBa. ; MarHUTOrOpcKuil roc. TeXHU-
yeckuil yH-T uM. I'.1. HocoBa. — Marauroropck: M3n-Bo Marauroropck. roc. TexH. yH-ta, 2018. —
125 ¢. — Tekct: HEMOCPEACTBEHHBIH.

2. Anppees, C. M. I[IporpammupoBanie MUKpONporeccopHbix kKoHTpoiuepoB SIMATIK S7
300/400. JIaGopaTopHbIii pakTHKYM : yaeOHoe nocodue / C. M. Auapees, M. 0. Ps6uukos, T. I'. Cy-
xoHocoBa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 snektpoH. onT. auck (CD-ROM). - 3aru. ¢ tu-
TyJI. JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/26
64.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - TekcT : aneKTpoHHbIi. - CBee-
HUs JocTynHbI Takke Ha CD-ROM.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebl:

Haumenosanue 110 No noroBopa CpoK neicTBUS JIUIIEH3UU
MS Windows XP Profes- | JI-1227 ot 08.10.2018 OeccpouHo
sional J-757-17 or 27.06.2017
J1-593-16 ot 20.05.2016
Microsoft Office 2003 Pro- | Ne 135 ot 17.09.2007 OeccpouHo
fessional

CBOOOIHO pacnpocTpaHse-

FAR Manager vioe TTO 6eccpouHo
7Zip CBobOomHO  pacmpocTpansie- | 6eccpouyHo
Moe

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Hassanue xypca Ccruika

OnexkTpoHHas 0a3a NEPUOAMYECKUX W3JaHUN
East View Information Services, OO0 «MBHUC»
Hanmonanehas MH(}OpPMaLOHHO-
aHanuTHdeckas cucreMa — Poccuiickuii manexc|URL: https://elibrary.ru/project risc.asp
HayuHoro nuruposanus (PMHII)
ITouckoBas cuctema Akagemus Google (Google
Scholar)
Nudopmanmonnas cucrema - ExuHoe okHO 10-
cTyna K MH(QOpMaIMOHHBIM pecypcam
denepanbHOe TOCYAAPCTBEHHOE  OOHKETHOE
yapexaenne «Denepanpupiii  uacTHTyT 1po-{URL: http://wwwl.fips.ru/
MBIILIEHHON COOCTBEHHOCTH Y
Poccuiickass T'ocynapctBeHHass — OuOIMOTEKA.
Karanoru
OnexTpoHHbIe pecypcbl oubnuoreku MI'TY um.
['.. HocoBa
®denepanbHbIi 00pazoBaTeNbHBIN MOpPTaAT — JKO-
"Homuka. Coroniorus. MeHepKMEHT
VYHuBepcuterckas HH(GOpMAIMOHHAS CHCTEMa

POCCHA

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb2/Default.asp

http://ecsocman.hse.ru/

https://uisrussia.msu.ru
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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://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/

HeIX W3aannil «Web of science»

MexayHapoaHas HaykoMmeTpuueckas pedepa-
TUBHAs W MOJHOTEKCTOBas 0a3a aaHHbIX Hayd-|http://webofscience.com

MexnyHaponHas pedepaTuBHas U MOJHOTEK-
CTOBAasi ClipaBOYHasi 0a3a JJAHHBIX HAYYHBIX U372~

http://scopus.com

7108 Springer Journals

MexnyHaposnHas 0a3a IOJHOTEKCTOBBIX XypHa-

http://link.springer.com/

MexnyHapoaHasi KOJUIEKLMS HAYYHBIX MTPOTOKO-
JIOB 110 Pa3JIMYHBIM OTPACIISIM 3HAHHK Springer

http://www.springerprotocols.com/

MexnynaponHas 6a3a HaydyHBIX MaTepuaioB B 00ja-
cTH (pM3MYECKMX HAyK M WHKMHHpHHra SpringerMa-

http://materials.springer.com/

oTpacisaM 3Hanuii SpringerReference

MexnyHapoaHas 6a3a CipaBOYHBIX M3JaHUM IO BCEM

http://www.springer.com/references

Mexnynapoanas pedeparuBHas 0aza JaHHBIX 10 YH-
CTOM M npuKiaaHoi maremaruke ZbMATH

http://zbmath.org/

er Naturey»

Mexaynapoasas pedepaTtBHas U IOJHOTEKCTOBAsS
cripaBouHas 0asa JaHHBIX HAYYHBIX M3MaHuil «Spring-|https://www.nature.com/siteindex

H3OUKOH)

ApxuB Hay4yHBIX XypHanoB «HamuoHaNbHBIA 371eK-
TPOHHO-MH(pOPMAIMOHHBIH  KoHopimym»  (HIT|https://archive.neicon.ru/xmlui/

9 MaTepHaﬂbHO'TeXHI/I‘leCKOE odecneuyeHue AUCHHUIIIIMHBI
MaTCpI/IaJ'IBHO-TGXHI/ILIeCKOG obOecreyeHme JUCITUITIIIMHBI BKIIFOYACT:

Tun n Ha3BaHUE ayJUTOPHUH

OcHarnieHue ayJInTOpuu

VYueOHbIe AyAUTOPpUHN UIA IPOBCACHUS 3a-
HATUH JICKIITMOHHOI'O THUIIA

MynpTUMEIUIHBIE CPENCTBA XPAHEHHUS, NEpENavn
U IpeJICTaBIeHNs HH(OpMaLuu

ITomerieHus Ui caMOCTOSTENbHON pado-
ThI 00yYaromuxcs

[lepconanbHble KOMMBIOTEPH € makeroM MS
Office, Beixogom B MHTEpHET M ¢ JOOCTYIIOM B
ANEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENIbHYIO
Cpeny YHHBEPCHUTETA

Y4eOHble ayaUTOPUH JIsi TPYIIOBBIX M
WHIUBUYAIbHBIX KOHCYJIbTAIIMH, TEKY-
LIEr0 KOHTPOJS U IMPOMEKYTOUHBIX KOH-
CyJIbTallui

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, SKPaH

[Tomerienne st XpaHeHUs] U TpodHIIaK-
TUYECKOT0 00CITy>)KUBaHHsI y4eOHOTo 000-
pYyIOBaHUs

Crennaxu AJId XpaHCHUA y‘le6H0-MeTOI[H‘ICCKHf/'I
AOKYMEHTAIU
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