MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX

HanmeHoBanue o0pa3oBaTteibHOI nporpaMmbl. CHcTeMbl H TEXHHYeCKHE CPeCTBAa AaBTOMATH3AlMH 1
ynpaBJieHust

YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 JMCUUILTHHE
IIporpaMmMupoBaHue KOHTPOJLIEPOB

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney lNaHwnH MN.E.
HpeHOI[aBaTeHB WaeHTuduraTop R12576bc6-GaninPY-2ddb3f0e H,E, raHI/IH
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

P OBOIUTEND MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
OggagoBaTeﬂbHOﬁ Ceepenua o Bnagensue L3N M3
Bnageney WwunuH O.B.
HpPOrpaMMBbI Maermvbarop R495dar18-5hiiNDV-59dDb30e J.B. lllunun
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A B
3aBeHyIOH-IHH . Bnageney Bobpskoe A.B. T
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R2c90f415-BobriakovAV-70dec1fd BO6pHKOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 CnocoOeH npoBOAUTE HATYPHBIE U BEIUMCIIUTENIbHBIE SKCIIEPUMEHTBI C UCII0JIb30BaHUEM
CTaHJAPTHBIX IPOrPAMMHBIX CPEJICTB C LEIbIO OJIYyYEHUs MATEMATUYECKUX MOJENIEH IPOLECCOB
U 00bEKTOB aBTOMATU3ALUH U YIIPABICHHUS
NJ1-2 JleMOHCTpUpPYET 3HAHUE OCHOBHBIX IPUHIIUIIOB OPraHU3aLuU U IOCTPOEHUS
aBTOMATU3MPOBAHHBIX CUCTEM Ha OCHOBE YHUBEpCAIbHBIX DBM n mporpaMMupyemsbix
KOHTPOJLIEPOB

2. [IK-2 Cnocoben pa3pabaThiBaTh CUCTEMBI U TEXHUYECKUE CPEICTBA aBTOMATU3allUU U
YIpaBJICHUS HA OCHOBE COBPEMEHHBIX MPOTPAMMHBIX U alllapaTHBIX CPECTB
WJI-7 JleMoHCTpUpPYET BiIaJIcHUE HABBIKAMU B 00JIACTH MPOTPAMMHUPOBAHUS KOHTPOJUIEPOB U
MUKPOKOHTPOJUIEPOB

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH .

®opma peanuzanmn: KommneiotepHoe 3a1anne
1. 3ammra naboparopuoii padbotsl Nel (JIaboparopnas padota)
2. 3amuTa nabopatopHoii padboTsl Ne2 (JIaboparopnas pabota)
3. 3amuTa naboparopHoit pabotsl Ne3 (Jlaboparopnas paboTa)
4. 3amura naboparopHoii pabotsl Ned (JIabopaTopHast pabota)
5. 3amura naboparopHoit pabotsl Ne5 (Jlaboparopnas padoTa)

BPC aucuunjavHbl

8 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

HNunekc KM- | KM- | KM- | KM- | KM-

Pazgen nucuuIinHbL KM: 1 2 3 4 5

Cpox KM: 4 8 10 12 13

KongurypupoBanue npoekToB Jiisi KOHTPOJUIEPOB Siemens

Brenenue B aBTOMaTH3AIMIO TEXHOJOTHYECKHUX MTPOIIECCOB U
MPOU3BOJICTB C UCIOJIb30BAHUEM ITPOTrPAMMUPYEMBIX +
JIOTUYECKUX KOHTPOJIJIEPOB

3HAKOMCTBO C KOHCTPYKIIMEH KOHTPOJIIEPOB (hUPMBI
Siemens

W3ydyeHre OCHOBHBIX AJIEMEHTOB HHTepdelica mporpaMmbl
Simatic Step 7

Paspabotka nporpamm Ha STL ¢ npumenenuem FluidSim




3HAKOMCTBO CO CPeI0i MOJAECIUPOBAHUS
aJIeKTponHeBMaTHueckux cucreM FluidSim

N3ydenune ocHOB sA3bIKa nmporpammupoBanus STL nis
Simatic Step 7

CuHTaKCHC U OCHOBHBIE KOMaHAEI s13bIKa STL

Hamnucanue mporpamMmsl yripaBieHHs ISl KOHTPOJUIEpa
Siemens S7-300 ¢ ucoJIb30BAHUEM BO3MOKHOCTEN S3bIKA
STL

Pazpabotka nporpamm Ha GRAPH ¢ npumenennem FluidSim

N3yuenune ocHOB s3biKa nporpammupoBanusi GRAPH s
Simatic Step 7

CuHTakcuc 1 ocHOBHEIE koMaHak! s3bika GRAPH

Hanucanue mporpaMmsal YIIpaBJICHUA AJIsI KOHTPOJUICpaA

Siemens S7-300 ¢ UCIIOIB30BAHUEM BO3MOKHOCTEN S3bIKA
GRAPH

Pa3zpaboTka nporpamMm ¢ mpuMeHEeHHEM OCOOBIX OIlepaHIO0B

HM3ydeHne OCHOBHBIX 3JIECMEHTOB HCIOJIb3YEMbIX TPH
IpOTPaMMHUPOBAaHUH KOHTPOJUIEPOB SiemensB cpeae Simatic
Step 7

Hanwmcanue nporpamMm yrpasieHus Uisi KOHTpoJuIiepa
Siemens S7-300

Pa3zpaboTka nmporpamm 11 J1a0OpaTOPHOTO CTEHAA
“CoprtupoBka”

N3ydenue npuHuuna padboTsl 3JIEKTPOITHEBMATUYECKOTO
nabopaTopHoro crenaa «CopTupoBka» komnanuu Festo

Hanmcanue nporpaMMsl ynpaBiieHHs I CTEHA C
UCIIOJIB30BAaHUE B KQUECTBE YIIPABIAIOLLIET0 YCTPOUCTBA —

pOrpaMMUPYEMBIH JTOTHYEeCKHi KOHTposuiep Siemens S7-
300

Bec KM:

10

20

20

25

25

$06m1as yacts/Jj1s1 MPOMEKYTOUHOMN aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 N-2nk1 JemoHcTpupyet | 3HaTh: 3ammuTa J1abopatopHoii pabotel Nel (JlaboparopHas paboTa)
3HaHUE OCHOBHBIX | CITIOCOOBI BHEAPEHUS 3amuTa naboparopaoit pabotsl No2 (Jlaboparopuas paboTa)
MPUHIIMIIOB OpPTaHU3aIMK M | PE3YJIbTaTOB Pa3padOTOK 3amuTta 1abopatopHoii padbotel Ne3 (JlaboparopHas paboTa)
MOCTPOCHHUS CPEICTB U CUCTEM
ABTOMATHU3HPOBAHHBIX ABTOMATH3AINH U
CUCTEM Ha OCHOBE | yIpaBJICHHS B POU3BOICTBO
yHUBepcadbHbiXx OBM M | OCHOBBI IPOEKTHPOBAHUS
POrpaMMHUPYEMBIX OTJICbHBIX OJIOKOB U
KOHTPOJUIEPOB YCTPOICTB CUCTEM
aBTOMATHU3AINH U
YIIpaBJICHUS
YMeTs:
BHEJIPSITh PE3YJIbTATHI
pa3paboTOK CPesCTB U
CHCTEM aBTOMATU3ALNHU 1
yIpaBJIeHHs B MPOU3BOJICTBO
ITK-2 U-7nx-2  HdemoncTtpupyet | 3HaTh: 3ammra naboparopHoi pabotel Ne4 (JIabopaTopnas padoTta)
BJIQJICHHE  HABBIKAMU B | OCHOBHBIE METO/bI, clocoObl | 3amuTa nadopatopHoi padotsl N5 (JlaboparopHas paboTa)
obnactu U CpEeJCTBA MOTYUYEeHHUS,
POrPaMMHUPOBAHHUS XpaHeHus1, mepepaboTKu
KOHTPOJIJIEPOB u | uadopmanuu
MUKPOKOHTPOJLIEPOB YMmerb:
pa3zpabaThiBaTh aIrOPUTMBI
yIpaBICHUS
TEXHOJOTHICCKIUMH




MpOIIECCaMHU C
ucnoias3osanueM [TJIK




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. 3amura sadopaTopHoii padorsr Nel

®opmbl peanuzannu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeeHusi KOHTPOJIBLHOT0O MeponpusATHs: J[eMOHCTpaIus BBIOJHEHUS PaOOTHI
POTPaMMbI ¢ KOMMEHTAPHUSIMHU 10 peaTU3aIiH.

Kpartkoe cogep:xanue 3ajaHus:
3amura 1abopatopHoi paboTel Nel: «mporpamma yrpasiieHHs IBEPbMU rapaxa ¢
IPUMEHEHUEM s3bIKa IporpammupoBanus STLy.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBBI MPOEKTUPOBAHUS 1.Ha3zoBure ocHOBHBIE onepaTopsl si3pika STL.
OTJENBbHBIX OJIOKOB U YCTPOWCTB 2.B yem oTimuune ycioBHOIO M 0€3yciI0BHOro nepexoaa?
cHCTEM aBTOMAaTHU3alNH u

yIpaBJIEHUS

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "0TINYHO" BBICTaBISIETCS €CIIM 3aJaHue
BBITIOJIHEHO B MOJIHOM O00bEME HJIH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BELIOPAaHO BEPHOE HAIPABJIEHUE /TSl pELICHMS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHU€e MPEUMYIECTBEHHO BBIIIOJIHEHO.

KM-2. 3amuTa jgadopaTopHoii padoThl Ne2

®opmbl peanuszanuu: KoMnsioTepHoe 3a1anue

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBegeHUs] KOHTPOJBHOIO0 MepONPUATHA: J[eMOHCTpaIMs BBINOJHEHHUS PaOOTHI
POTPaMMBI ¢ KOMMEHTAPHUSIMHU 110 pealTn3aIii.

Kpartkoe conepixkanue 3a1aHusi:
3ammura mabopaTopHoit paboThel No2: «mporpaMMa yrpaBieHUs 11 MAHUITYJISATOpA C
BaKyyMHBIM 3aXBaTOM C IPUMEHEHHUEM SI3bIKa porpammupoBanust STLy.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CIOCOOBI BHEJIPEHUS 1.B uem otnnune mepkepHoi namsatu [IJIK ot gpyrux
pe3yabTaTOB pa3pabOTOK CPEACTB TUIIOB NTAMSTH?




U CHCTEM aBTOMATU3allUd U 2.Kakas mociie1oBaTeibHOCTh JEUCTBUM MTPU HAMMCAHUU
YIIPABJICHUS B IPOU3BOJICTBO nporpammsl ynpasienus s [UIK Siemens?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00beME WIIH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €Cu
OOJIBITMHCTBO BOMIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3a/IaHUE NMPEUMYILECTBCHHO BBITIOJIHEHO.

KM-3. 3amuTa g1ad6opaTopHoii padorsl Ne3

®opmbl peanuzanuu: KoMnproTepHoe 3a/1aHUE

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHUusi KOHTPOJBLHOT0O MepoOnpuATHs: J[eMOHCTpaIus BBIOJHEHUS PaOOTHI
POTPaMMBbI ¢ KOMMEHTAPHUSMHU 10 PeaTU3aIiH.

Kparkoe cogep:xkanue 3aiaHus:
3amura 1abopatopHoi paboThl Ne3: «mporpamMma yrpasieHHs Ui MaHUITYJIATOpa C

BaKyyMHBIM 3aXBaTOM C IIPUMEHEHUEM s3bIka porpammupoBanusi GRAPH».

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMeTb:  BHEApATH  PE3YJIbTATHI 1.Kak peann3oBaTh HENPEPHIBHBIN BHI30B
pa3pabOTOK CpEACTB U CHCTEM (YHKIIMOHAIBHOTO OJI0KA C MPOrpaMMOi Ha A3bIKe
aBTOMATHU3allMM W YOpPAaBJICHUS B GRAPH?

IIPOU3BOJICTBO 2.Kak peanuzyercs taiimep Ha si3p1ke GRAPH?

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHkKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM O0OBEME HIIH BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIPABIICHUE JIJIS PEIICHHS 3a/1a4.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CJIN 33JIJaHue MPEUMYIIECTBEHHO BHITIOTHEHO.




KM-4. 3amuTa JadopaTtopHoii padoTsl Ned

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa npoBejgeHHs] KOHTPOJIBHOIO0 MepONPHUATHA: J[eMOHCTpays BBIIOJHEHHUS] pabOThI
IIPOrpaMMbl ¢ KOMMEHTAPUAMU 110 peaTu3alyi.

Kpartkoe cogep:xkanue 3aiaHusA:
3amura 1abopatopHoii paboTel Ne4: «iporpamMma yrpaBieHHs Uil MAaHHUITYJIATOpA C
BAaKyyMHBIM 3aXBaTOM U 3aJIep>KKaMU 10 BPEMEHU C IPUMEHEHHEM S3bIKa POrpaMMHPOBAHUS
STL».

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE METO/bI, 1.Kakue ornepanuu MOXHO BBITIOJIHITH C BXOTHBIMHU
CIocoObl U CpeAcCTBa MONydYeHUS, ananoroBbiMu curHanamu [TJIK Siemens?

XpaHeHwus, nepepadoTKu 2.Kak ocyliecTBUTh CpaBHEHHUE JBYX LIETOUUCIECHHBIX
uH(bOopMauu MIePEMEHHBIX?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "0TIMYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJIHEHO B MOJIHOM O00bEME HJIH BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OleHKa "Xopouo" BEICTABISAETCS €CIIU
OOJILIITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE TSI PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHU€e MPEUMYIECTBEHHO BBIIIOJIHEHO.

KM-S. 3amuTa aa6opaTtopHoii padotrsl Ne5

®opmbl peaiausanun: KomnsroTepHoe 3a1anue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHUs] KOHTPOJIBHOIO MepONPUATHA: J[eMOHCTpaIUs BBINOJHEHHUS PabOTHI
IIPOrpamMMbl ¢ KOMMEHTApHIMU IO peaTn3alnH.

Kpartkoe cogep:xxanue 3aganus:
3ammura mabopaTopHoit paboTer No5: «mporpamma ympasienus s crenaa “CopTupoBka’ Ha

6a3e sa3bika nporpamMmupoBanust STLy.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: pazpabaTeiBaTh alrOPUTMBI 1.Kak peann3oBaTh HEMIPSIMOE YIpaBICHUS
YIIpaBJICHUA TEXHOJIOTUYCCKNUMHU ITHEBMATUYCCKUM LII/IJ'II/IH)IpOM?

mpoleccaMi ¢ HUCIOJb30BaHHUEM 2.Kaxk ocytiecTBisieTcs: onpeeNieHue TUIa AeTany Ha
TTJIK JKCTIepUMEHTATbHOM cTeH e “CopTupoBka’?

Onucanue MKAJIbI OLlEHUBAHUS




Oyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00beME WIIH BBITIOJHEHO MTPEHMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITU 3a/IaHUE NMPEUMYILECTBEHHO BBITIOJIHEHO.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

8 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. 1. NJIK Siemens ocHoBHOe Ha3zHayeHwue. Mpumepbl NnpumeHeHns. CocTas ycTpoicTBa. Tunbl
NPUMeHAEMbIX MOAYNEN.

2. Hanucats nporpamMmmy, peain3yoolyro cleayromas ocjeJoBaTeabHOCTh AeiicTBuil: [locne
KpaTtkoBpeMeHHoro Haxxkatus kHonku (10.2), 3aropaercs nammouka (Q1.3). Jlamnouka roput B
TE€YEHHUU 5 CEKYyH], 110cJIe 4ero racHeT. [Ipy moBTOpHOM Ha)kaTUU LIMKII TIOBTOPSAETCS.

Anpeca QO u 10 oTHOCATCS K MynbTY yrpasieHus SimulBox.

Anpeca Q1 u I1 orHOCsTCS K MOzenu B FluidSim.

IIpoueaypa nposenenus

3aueT ¢ OIEHKOW MPOBOAMUTCS B yCTHOW ¢opme mo Ouneram. Ha moAroroBky OoTBeTa CTYACHTY

OTBOJUTCS 45 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ-2nk-1 leMoHCTpHpyeT 3HaHHE OCHOBHBIX ITPUHITUIIOB
OpraHM3alH U NOCTPOCHUS aBTOMaTU3UPOBAHHBIX CUCTEM Ha OCHOBE YHUBEpCaJIbHBIX OBM n
IIPOrpaMMHUPYEMBIX KOHTPOJUIEPOB

Bomnpocel, 3axanus
1.ITJIK Siemens ocHoBHOe Ha3HayeHue. [Ipumeps! npumenenus. CoctaB ycTpoiicTBa. Tumbl
MIPUMEHSEMBIX MOYJICH.
2. Kondurypuponanue I1JIK Siemens.
3.Hanucats nporpammy, peaiu3yoIlyro cleayolas mociaea0BareabHocTh AeiicTuii: [locie
KpaTKoBpeMeHHoro Haxkatus kHonku (10.2), 3aropaercs mammnouka (Q1.3). Jlamnouka roput B
TE€YEHUH 5 CeKYyH], Iociie 4ero racHeT. [Ipy moBTOpHOM Ha)KaTHUH LIMKJI TOBTOPSETCS.
Anpeca QO u 10 oTHOCATCS K MynbTY yrnpasieHus SimulBox.
Anpeca Q1 u Il otHocsiTes k Mogenu B FluidSim.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.Kakue ocHOBHBIE KOMITIOHEHTHI BXOST B COCTaB CHCTEMBI yrpaBieHus Ha ocHoBe [TJIK?
OtBeThI:

Cucremsl nucnetuepuzanuu SCADA. YcerpoiicTBa npeoOpa3oBaHus MUTAHUS.

HcnonnutenbHble 2neMeHThl. JaTunku. CereBble kommyTaTopsl. [IporpamMmaropsl.
Bepnsiii otBet: *Cucremsl qucneruepuzanun SCADA. YerpoiicTBa mpeoOpa3oBaHus
nuTanus. *McnonHuTenbHble 3eMeHThl. * [latTunku. *CeTeBble KOMMYTaTOPBI.
[Iporpammaropst.

2.Kaxkast TEXHOJIOTHS IPUMEHSIETCA Ul [TEpEladl CUTHAJIOB C LIEJIbI0 CHUKEHUSI TIOMEX, IS

OECKOHTAKTHOI'O yIPaBJICHUSI U JUIS 3alIUThl 000PYAOBaHUS OT MOBPEKICHUS?
BepHsiit otBeT: I'anbpBannueckas pa3Bas3Ka.

3.YeMm omnpenenseTcs NpOU3BOAUTENLHOCTh KOHTpoiepa?
OtBeThI:
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Brruncinrensnoi MomHoCcThO LITY. Tunom nutanus ycrporictBa. HacToTol TUCKpETU3aALUN
BXOJHBIX KackanoB. O0BEMOM 3HEPrOHE3aBUCUMOM MaMsATH. [IpomycKkHO# CTOCOOHOCTHIO
KOMMYHUKAITMOHHOW IIUHBI JAHHBIX.
Bepnsiii otBeT: *BrruncnurenbHoit MomHocThIo LIITY. Tunom nutanus ycTponcTBa.
*YacTOTON IMCKPETU3aLUHU BXOIHBIX KackaoB. OObEMOM SHEPrOHE3aBUCUMON MaMSITH.
*[IpormyckHOM CTOCOOHOCTHI0O KOMMYHHUKAIIMOHHOM IIUHBI JAHHBIX.
4.Ykaxxute KOPpEeKTHOE 3a/laHNe 3HAaYCHMsI IEPEMEHHOM 111 XpaHeHus Bpemenu [EC-
dbopmare:
OTBeThI:
S5T#500ms. TIME#500ms S5TIME#500ms. T#500ms.
Bepusriii otBet: S5ST#500ms. *TIME#500ms SSTIME#500ms. *T#500ms.
5.YKaxuTe nociie10BaTeIbHOCTh ICUCTBUIM MPY HAMMMCAaHUU MporpamMMbl yrpasiaeHus ais [IJIK
Siemens:
Bepnsiii otBeT: #1 OnpezenieHne U OMMCaHue BXOIHBIX / BBIXOAHBIX CUTHAJIOB.
CocraBnenue Tabnuiel nepemeHHbix Symbol Table. #2 Kongurypuposanue
000py/nOBaHUs B COOTBETCTBUH C JaHHBIMU ycTpoucTB. #3 [locTpoenue 610k cxeM
IrOpUTMOB ynpasiieHus. #4 OnpejeneHne NpUMEHsEMBbIX S3bIKOB IPOIPaMMUPOBAHUS B
COOTBETCTBHUH C peain3anneil HeOOXOUMBIX QYHKIHA. #5 Y CcTaHOBKA HaYaIbHBIX
3HAYEHUH /ISl CUTHAJIOB YIIPaBJIEHUs U IepeMeHHbIX. #6 [1o0n0yHOe (MHKpEeMEeHTalbHOE
MIPOrpaMMHUPOBAHKE) HAMMCAHKUE MTPOrpaMM yripaBieHus. #7 OTiaika nporpaMMbl
YIPaBJIEHUS C UCIIOJIb30BAaHUEM BUPTYaJIbHOU cpelibl. #8 3arpy3ka nporpammsl
ynpasienus Ha [1JIK.
6.Kaxkoit oneparop no3Bosiser peanu3oBats jJorundeckoe «MJIN» na si3pike STL?
Bepusiii orBet: Oniepatop O mnu ON.

2. Komnerenuuss/Uugukarop: UJ-7nk-2 JleMoHCTpupyeT BllaJieHue HaBBIKAMH B 00JIaCTH
IPOrPaMMHUPOBAHUS KOHTPOJIEPOB U MUKPOKOHTPOJIIEPOB

Bonpocsl, 3aganus
1.513b1kM iporpaMMupoBanusl, ucrnoib3yemsie B IIJIK Siemens.
2.43p1x mporpammupoBanus STL. CtpykTypa nporpammsl Ha si3bike STL. I[Tpumep nporpammsl
Ha s3b1ke STL.
3.06pabotka curnainos ¢ nomoipto [IJIK Siemens. Bpemennas namsts IIJIK Siemens.
[TpaBuna paboThl ¢ MEPEMEHHBIMU.

Martepuanbl A5 NPOBEPKH OCTATOYHBIX 3HAHUH
1.Kakue ocHOBHBIE A3bIKH TPOrpaMMUpOBaHus n3noxeHsl B cranaapre IEC-61131.3 ('OCT P
MDK 61131-3-2016)?
OTBeTsI:
LD. FBD. SFC. ETA. ST.
Bepusriit oter: *LD. *FBD. *SFC. ETA. *ST.
2.Kako# onepaTop Mo3BOJISET PEaTn30BaTh JOTHUYECKOE OTpUllaHue Ha si3bike STL?
Bepuriit orBet: Onepatop NOT.
3.Kakoi1 onepatop sa3bika STL peanmnzyet «ckmouaromee MITA»?
OTBeThI:
A «anpec 6uta». AN «aapec outa». O «aapec oura». ON «anpec outayn. X «aapec o6muran. XN
«azapec Outay.
Bepnrriii otBeT: A «anpec outan. AN «anpec outan. O «aapec 6uta». ON «aapec Ourtay.
*X «anpec 6utan. *XN «aapec Outay.
4.Yto takoe /FC mis ITJIK Siemens?
OTBeTsI:
@unar He ynanoch U3MeHHUTh 3HaueHue nepemenHoi (Failed to Change). dnar BblnosHeHuUs

nporpammsl (Flag Complete). @nar nepsuunoro onpoca (First Check).
12



Bepusliii otBet: @inar He yaanock u3MeHHTh 3HaueHue nepemenHoi (Failed to Change).
®mar Bemosiaenus nporpammbl (Flag Complete). *®dmar nepsuynoro onpoca (First
Check).
5.Kakoit onepatop a3bika STL ocyiiecTBisieT MpoOBEPKY CUTHAJIa Ha cocTosiHUE «0»?
OTBeTHI:
A «anpec 6uta». AN «aapec outa». O «aapec oura». ON «anpec outayn. X «aapec ouran. XN
«anpec outay.
Bepnsiii otBeT: A «ampec outay. *AN «aapec outa». O «aapec oura». *ON «aapec Outay.
X «agpec outay. *XN «aapec 6utay.
6.Kakue 6azoBbie pyHkmuu npucyTcTBYIOT B si3bike STL mis ITJIK Siemens?
OTBeTHI:
DyHKIIUK HETIPEPBIBHOTO KOHTPOIIS (continuous control functions). JIBouvHbIC JOTHYECKHE
onepanuu (binary logic operations). Onepanuu ¢ mamsaTeio (memory functions). @ynkuun
nepecsuikH (transfer functions). Tatimepsr (timer). Cueruuku (counter).
Bepublii otBeT: @YHKINHU HEMIPEPHIBHOTO KOHTPOIIS (continuous control functions).
* JIBonuHbIe Toruueckue onepaiuu (binary logic operations). *Omnepatuu ¢ naMsThIO
(memory functions). *®@ynakuu nepecsutku (transfer functions). *Taiimepsr (timer).
*Cuerunku (counter).
7.Kakue nanHble Mo3BoseT XpaHuTh nepemenHas tuna WORD?
OTtBeTsI:
3HaueHue cueTurka, 3 nekanpl popmara BCD. Uucino ¢ puxcupoBanHoil 3ansToi. 16-
pa3psIHOE MIECTHAALIATEPHUYHOE YUCIIO. 16-pa3psaHoe ABOUYHOE YHUCTO. 32-pa3psaaHoe
JBOMYHOE YuCI0. J[Ba 8-pa3psaHbIX JECITUYHBIX YHCIa Oe3 3HAKa.
Bepupiii otBeT: *3HaueHue cueturka, 3 nekaasl popmara BCD. Yucno ¢ pukcupoBaHHON
3amsaToi. *16-pa3psiHOe MECTHAATSPUIHOE YHCITO0. *16-pa3psaaHoe ABOMYHOE YHCIIO.
32-pa3psigHOe ABOMUYHOE YuCio. *J[Ba 8-pa3psaaHbIX AECATUYHBIX Yyncia 0e3 3HaKa.
8.YKaxuTe KOPpPEKTHOE 3aJjaHKe 3HaUeHUs iepeMeHHoM it xpaneHus Bpemenu SIMATIC -
dopmare:
OTBeTHI:
S5T#500ms. TIME#500ms S5TIME#500ms. T#500ms.
Bepnpriii otBet: *S5T#500ms. TIME#500ms *SSTIME#500ms. T#500ms.
9.Yto takoe RLO mns ITJIK Siemens?
OTBeTHI:
Pene 6noxupoBku BeixoaHbIx curHainos (Relay of Lock Output). /lnanazon npenena
neperpy3ku (Range of the Limit Overload). ®nar noruueckoro pesynbrata (Result of Logic
Operation).
Bepwnrriit otBeT: Pene 6mokupoBku Beixoanbix curnainoB (Relay of Lock Output). Aunanazon
npenena neperpys3ku (Range of the Limit Overload). *®nar norudeckoro pe3ynbrarta
(Result of Logic Operation).
10.Kakue cymiectBytoT 1BonuHble ¢uiaru ciosa coctossHus [1JIK Siemens?
OTBeTHI:
OR. XT./FC. BR. TOK. RLO. STA.
Bepngsiii otBet: *OR. XT. */FC. *BR. TOK. *RLO. *STA.
11.Kaxoii unrepdeiic cBsizu He npumensiercs B [TJIK?
OTtBeTHI:
RS232. RS312. RS485.
Bepnsiii orBet: RS232. *RS312. RS485.
12.Kakoii onepatop si3pika STL ocyIiecTBiseT NpoBEpKy CUTHANIA HA COCTOAHUE «1»?
OTtBeTHI:
A «anpec 6uta». AN «aapec outa». O «agpec outan. ON «anpec 6ura». X «aapec 6ura». XN
«anpec outay.
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Bepuslit otBet: *A «anpec 6uta». AN «anpec 6ura». *O «aapec 6uta». ON «aapec Outay.
*X «anpec outan. XN «aapec Outay.
13.4to rakoe MCR st [IJIK Siemens?
OTtBeTsI:
brounsrnit mut ynpasnenus (Main Control Room). Pese 6110KkiMpoBKH BEIXOAHBIX CUTHAIIOB
(Master Control Relay). I'maBnas ynpasnstomias nmporpamma (Master Control Routine).
Bepusriii otBet: brnounstit mut ynpasnenus (Main Control Room). *Pene 6nokupoBku
BbIXO/IHBIX curHajioB (Master Control Relay). 'maBHas ynpasnstomas nporpamma (Master
Control Routine).
14 Kakue cymecTByroT uncioBsie (uraru cinoBa cocrosiuus [IJIK Siemens?
OTBeTHI:
0S. OV. TR. BR. CC0. CC1. CC2.
Bepusriii otBer: *OS. *OV. TR. BR. *CC0. *CCl1. CC2.

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YUETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTHUUECKUX PEIICHUIA.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHEeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoanenus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUS BBIIIOJHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS.

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalbHO-PEHTHHIOBOM CHCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIIAIOIINX.
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