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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2027 - 2028
yueOHOM ToJly Ha 3aceJaHuH Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CHCTEM YITPABICHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanmu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenstmu ocBOEHUS AUCHUIIIMHBI «ANMapaTHOE U MPOrpaMMHOE 00eCTieueHNe OTKPBITHIX
WHTETPUPOBAHHBIX CHCTEM» SIBIISTIOTCS: pa3BUTHE MPO(HECCHOHATBLHBIX KOMIIETCHIIUN B 00JaCTH
MPOEKTUPOBAHUS, MOHTAXa, IPOTPAMMUPOBAHMS U BBOJA B AKCILIYaTAIMIO OTJEIbHBIX OJIOKOB U
YCTPOMCTB COBPEMEHHBIX CIJIOKHBIX MHOTOYPOBHEBBIX CHUCTEM aBTOMATHYECKOTO YIPABIICHUS
TEXHOJOTMYECKHMMH  TpOIlecCCaMU, BbIOOpa HEOOXOJUMBIX CPEICTB [UIsl  peaiu3anuu
ABTOMATU3UPOBAHHBIX CHUCTEM, H3y4Ye€HHUE MPOrPaMMHOTO U almapaTHOTO O0ecreYeHUs
naterpanuu cucteM ACY TII u ACVII.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuumnnuHa AnmapaTHoe U NporpaMMHOe 00eCreYeHHe OTKPBITHIX HHTETPUPOBAHHBIX
CHUCTEM BXOJHMT B 4YacTh yd4eOHOro ImiaaHa (GOpMHUPYEMYI0 YYaCTHUKAMH OOpa30BaTEIbHBIX
OTHONICHUH 00pa30BaTEIHLHON MPOTPaAMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

TexHuveckue cpecTBa aBTOMATH3ALUN U YIIPABJICHUS

TexHuyeckue n3MepeHus u NpudOpsI

[IporpamMmmupoBaHue 1 OCHOBBI AITOPUTMHU3ALUN

[IpoexTrpoBaHuEe aBTOMATHU3UPOBAHHBIX CUCTEM

MertpoJiorus u cpeacTBa U3MEepeHUun

Cucrembl aBTOMATU3ALMH U YITPABICHUS

MopenupoBaHue CUCTEM YIIPABICHUS

DNeKTpUYECKHE U3MEPEHUS

DNEeKTPOHUKA B YIPABJISIONIUX YCTPOHCTBAX

JIuHeliHble cUCTEMBI yIIPABICHUS

udpossie TexHomorun o0OpabOTKM WHGOPMAIMU B aBTOMATHU3MPOBAHHBIX CHCTEMaXx
YIIPaBJICHUS

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

Kommiekcol Texanueckux cpencts B CAY

[logrotoBka Kk  mpouenype 3allldThl W OpoLeaypa  3alluThl  BBITYCKHOM
KBaJIM(DUKAIIMOHHON pabOThI

CamoHacTpauBarIIMECs] CUCTEMBI

[Ipon3BoaCTBEHHAS — TPEAIUIIIIOMHAS PAKTHKA

3 Komnerenuun ody4aromierocsi, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare OCBOEGHMS [UCHUIUIMHBI (MOZYNs) «AmNmapaTHoe W IPOrpaMMHOE
o0ecreyeHne OTKPBITBIX HMHTEIPUPOBAHHBIX CHCTEM» OOYyYarolIMiCs JOJDKeH 00JanaTh
CJIETYIOIIUMU KOMIIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMA

[1K-2 CriocobeH BbIOMpATh CIOCOOBI M CPEICTBA KOHTPOJISA U PErYIMPOBAHUS ISl peau3aliu
CUCTEMbI aBTOMAaTU3UPOBAHHOT'O U aBTOMAaTHYECKOI0 YIIPaBJICHUs TEXHOJIOTMYECKUM MPOLIECCOM
TEPMUYECKOIN U XMMUKO-TEpPMHUUYECKON 00pabOTKH, a TAK)KE OCYIIECTBIIATh €€ pean3aluio

[TK-2.1 Ompenenser  crmocoObl  KOHTPOJSE W yIOpaBIEHUS  IapaMeTpamu
TEXHOJIOTHUECKOT0 Tpoliecca

[1K-2.2 OcymiecTBiseT BBIOOP TEXHHYECKMX M MNPOTPAMMHBIX CPEICTB  JUIS
peamu3alii  CUCTEMbl ~ aBTOMATH3MPOBAHHOTO W aBTOMATHYECKOTO
yIIpaBJICHUS

[1K-2.3 Brimonaser pa3paboTky o01eii cXeMbl CHCTEMbI aBTOMATU3UPOBAHHOTO




U aBTOMATHU4YCCKOI'0  YyIpPaBJICHHUA TCXHOJIOIMYCCKHUM IIPOLHECCOM H
I1OAT'OTOBKY TEXHUYECKOU JOKYMCHTAIIHN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—ayauropHas — 14 akaj. 4acos;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMmocrosTenbHast pabora — 154,1 akan. gacos;
— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHast g
KOHTaKTHas paborta E 3 dopma TeKyIIEero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema g | (Baxan wacax) == . p Kon
> 3 © | camocrosiTenbHOH | yceBaeMoOCTH U
JTACIUTUTAHBI R S . | xoMnereHK
0 & paboThI IIPOMEKYTOYHOM
na6. |mpakr. | € &
Tlek. - | HPAKT. [ =g aTTecTaluu
3aH. | 3aH. [ &
1. @OyHKIMH ©  CTPYKTypa
COBPEMEHHBIX OTKPBITBIX
HMHTETPUPOBAHHBIX cucTeM
yIIpaBICHUS
11 Knaccudukanus
MHTETPUPOBAHHBIX CHCTEM CamocrosTensHoe
1Mo 00BEMY BBINOIHIEMBIX n3ydeHue yaeOHon
HKIUH. U Hay4HO
Iq/)l}}lne;l HPOBaHHEIE JIITE E}IIT bI IIK-2.1,
PHp 0,5 5 PaTyphl. VYcTHbIi onpoc I1K-2.2,
CUCTEMBI yIpaBJICHHS IMounck IK-2.3
TEXHOJIOTHYECKHM JIOTIOJTHUTENILHOU '
IpOLIECCOM u MaTepuaJoB 110
npousBogactBoM. SCADA TEME.
u MES cuctemsl.
1.2 Texuuueckue cpencrsal 5
" MporpaMMHOE
porp CamocrosTenpHOe
obecrieyeHHe TOCTPOCHUS o
n3ydeHue yaeOHou
HHTETPUPOBAHHBIX CHCTEM,
U HAYYHO
THITBI u CTPYKTypa HTEDATVDEL IK-2.1,
MIPOrpPaMMHOTO 0,5 91 PaTyphl. VYerHbIl onpoc I1K-2.2,
[Touck
oOecrieueHns, MECTO B N IIK-2.3
. JIOTIOJTHUTENBHOM
aBTOMATH3UPOBAHHOM
MaTepHasoB 1Mo
cucTeMe yIIpaBJIeHHS
TeMe.
TEXHOJIOTHYECKHM
00BEKTOM
Uroro no pazneny 1 141
2. YpoBHH, LIeM U pelIaeMble
3a1a4n WHTETPUPOBAHHBIX
cucTeM YIIPaBIICHHSI
MPOU3BOJICTBOM
2.1 Oyskumu  ypoBHeit
HUHTErPUPOBAHHON CamocrosTenpHOe o
CHCTEMBI, KJIacCH(UKALVs n3ydeHue yaeOHou YCTHEIH onpoc 1o
por aMI’VIHBIX u yJ':IHTC an bI AaopatopHoii MR-2.1,
porp 5 (03] 02 10 PATyPRL, pa6ote Nel TK-2.2,
TEXHHYECKUX CPe/CTB MIOJrOTOBKA K
UCTIOJIb3YEMBIX ULt 71a00paTOPHBIM «CrpyKTypa nmpoekTa [K-2.3
Y paTop Tia Portal»
MOCTPOCHUS Ka)XJJ0T0 3aHITHSM
YPOBHSI




CamocrosTenpHOe
n3ydeHue yueOHoH
2.2 Opranuzanus CBs3H U Hay4HO K21
MeRRy YPOBHAMH 0.2 10 | HTCPATYPHL VeTHbI onpoc IK-2.2,
UHTErpPUPOBAHHON Iounck ) IK-2.3
CHCTEMBI JIOTIOJTHUTENBHOM
MaTepuasoB 110
TeMe.
HUroro no pasaeny 0,5 0,2 20
3. IIpoekTrpoBaHue u
paspaboTka cucTeM
YeJI0BEKO-MaITHHHOTO
uHTepderica
CamocrosTensHOe
3.1 O630p ¢yHKUMH " u3yueHue yueOHoi| YcTHBIN onpoc 1o
uHTEpJEeicoB CUCTEM JUTEpaTypBhl, nabopatropHoOn
JTUCTICTYEPCKOTO MOJATOTOBKA U pabote No2 I1K-2.1,
YIpaBJICHHUS. 0,3 10 BBINOJIHEHNE «I'paduueckue IK-2.2,
CpaBHUTEIbHBIH 0030p UHMBUYaJIBHOT O cpezncTsa IK-2.3
cpen WIinCC Advanced u 3a1aHUs 110 SCADA-cuctemsl
WinCC Professional n1abopaToOpHOi WINCC»
pabote
CamocrosTenpHOe
3.2 Opranuzanus u3ydeHue yueOHoi MK-2.1,
nepefayd  JaHHBIX IO 05 10 JATEPaTypBHI, Veruuiit onpoc NK-2.2
CeTAM. BeeneHue B BBITIOJTHEHNE IK-2.3
PROFINET u HMI. WH/IBUIYaIBHOT O
3aJjaHus [0 TeMe
CamocrosTenpHOe | Y CTHBIN OIIpoC 10
H3yueHHEe yueOHOU nmabopatopHOit
3.3 BsaumoneiicrBue JUTEPATYPBI, pabote Ne3
MHTETPUPOBAHHBIX CHCTEM. MIOJTOTOBKA K «Opranuzanust MK-2.1,
Ilonsarue OTKPBITBIX 03] 05 10 71a60paTOPHBIM B3aUMOJEUCTBUA MK-2.2,
UHTEP(ENCOB. Kiuent 3aHATHSM, ypoBHeH I1K-2.3
CepBEpHasl apXUTEKTypa BBIIIOJIHCHUE HWHTETpUPOBaHHOMN
MHIUBHIYAJIBHOT O cucremsl B Tia
3ajaHus 1o pabote Portal»
HWroro no pazaeny 0,3 1,3 30
4.  TIporpaMMHO-TEXHUYECKHE
CpeAcTBa MOCTPOCHUS
WHTETPUPOBAHHBIX CUCTEM
YcrTHbIi onpoc 1o
4.1 Cucrtemsl yHpaBIICHHs N
na 6ase Tumnosox  TITK. CaMOCTOﬂTeJILHoei nabopaTtopHoOi
U3y4YeHHue yueOHOM pabote Ned
Crenuanu3upoBaHHOE I1K-2.1,
MPOTrpaMMHOE 0,2 0,5 10 JIMTEPATYPBI, «cDOpMHpOBaIV{He I1K-2.2,
obecriedenue pa3paboTKu MOArOTOBKA K JIOTHHICCKOM I1K-2.3
OTKPHITBIX JTa00PaTOPHBIM MPOTPAMMBI
3aHATUAM ynpagyeHus B TIA

HHTCTPUPOBAHHBIX CUCTEM.

PORTAL u WinCC»




CaMocTosATeIbHOE

4.2 Pa3paborka n3ydeHue yueOHoi | YCTHBIN ompoc 1o
YIPABIAIOMUX IPOrPaMMm JATEPaTypBHl, Ta00paTOpHOI
MHKpPOIIPOLIECCOPHBIX MOTOTOBKA K pabote Ne5 IK-2.1,
KOHTPOJUICPOB Ha sI3bIKaX 051 05 10 naboparopueiM | «V3yueHne koMaH [K-2.2,
TEXHOJIOTHYECKOTO 3aHSITHUSIM, SI3BIKOB IK-2.3
MPOTPaMMHUPOBAHHUS BBITIOJTHEHNE POTPaMMHUPOBAHHS
BBICOKOTO YPOBHSL. naauBuayansHor of CFC u GRAPH».
3aJjaHus 10 paboTe
CamocrosTenpHOe
n3ydeHue yueOHoi | YCTHBIH ompoc 1o
JIUTEPATYPHI, nabopatopHon
i(')?;MOKHOCTHrp;;bBPII;zCIE;e HOATOTOBKA K pabote Ne6 I1K-2.1,
i 1L 0,5 0,5 10 1a00paTOpHBIM «ITocrpoenue I1K-2.2,
[puHOMOBl  OUHAMHA3AIHN 9
5 SCADA crerem 3aHATHSM, uHTEpPQEHCOB B IK-2.3
) BBINOJIHEHNE SCADA Trace
MHIUBHIYAJIBHOT O Mode»
3a7aHud 1o pabote
CamocrosTenbHOe
H3yueHHe yueOHOU
4.4 O6paboTunky coOBITHH TTATEPATYPHI, YcTHbIH onpoc 1o
n guHammsamus Ha C TIOZIrOTOBKA K nabopatopHon IK-2.1,
: 051 05 10 n1abopaTopHBIM I1K-2.2,
I'moGanbHble CKPUNTHI Ha AT pabote No7 K-2.3
C (Scheduled Tasks). ’ «Cxpurrrer WIinCC » '
BBITIOJTHEHNE
UHMBUIYATBHOT O
3aJaHus 10 paboTe
CamocrosTenpHOE
u3ydeHue yueOHoi
JATEPaTypBHI, N
4.5 TIporpaMmupoBaHue Ha HOJTOTOBKA K yczgljﬂaggpggglo MK-2.1,
VBS. 0030p CcTpyKTyphI 051 05 10 n1abopaTopHBIM 1aboparop [1K-2.2,
- pabore Ne8
oowexroB WINCC. 3aHATHUSM, IK-2.3
«Cxpuntsl VBS»
BBITIOJTHEHNE
HUHMBUIYATBHOT O
3amgaHus 1o pabore
CamocrosTenpHOE
4.6 Cucrema cooOuieHul 1 “3}’;;:5‘ ilzquiHOH YCTHEI onpoc o MK-2.1,
T. esor B SCADA \I;IVinCC 0.5 10 BI)IH(E)J'IHZI-FI)I/IE; padore «Tpeorn B TIK-2.2,
p WINCC» IK-2.3
HUHIUBUIYATIBHOT O
3amaHus 1o pabote
CamocrosTenpHOe
4.7 Pabora WiIinCC ¢ n3yueHue y4eOHoi| YcTHbII onpoc 1o MK-2.1
6azamu manHbIX/ JJocTym K JIUTEPATYPHI, pabote e
: 0,5 10 IK-2.2,
manHeiM - WINCC  uepes BBITIOJTHEHUE «DopMupoBaHHe TK-2.3

pa3IMYHbIe HHTEP(EHCHI.

WHJUBUYaJIbHOT O
3amaHus o pabore

otuetroB B WIinCC»x»




4.8 Knuenr-cepepHas

CamocrosiTenbHOE
H3yueHHe yueOHou

VYerHbIi onpoc 1Mo

apxurekrypa B WIinCC. 05 10 JIUTEPATYpBHI, pabore «Ilepenaua gﬁ:g%'
CucreMbl ¢ pe3epBHBIM ' BBITIOJTHEHNE JTaHHBIX B Trace HK-Z. 3’
cepsepom WinCC MHIUBHIYATBHOT O Mode» '
3aJjaHus 10 paboTe
CaMocTosTenbpHOe VeTHBIH OIPOC 110
4.9 OcobeHHocTH H3yueHHe yueOHOU P
pabote I1K-2.1,
TpOTPaMMHPOBAHHA . 0,5 10 TTHTEPATYPBI, «IIporpammupoBanue|  I1K-2.2,
rpaguIecKux naHenei BBITIOJTHEHNE adpieckix TK-2.3
Siemens B WinCC Flexible HHAUBUYaIbHOT O P 9 '
naHenei»
3aJjaHus 10 paboTe
HWroro mo pasneny 42 | 25 90
Hroro 3a cemectp 6 4 1541 SK3aMeH
Hroro no qucuumnnune 6 4 154,1 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanuzanuu  MPEAyCMOTPEHHBIX  BHIOB  y4eOHOM pabOTBI B KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTHIA B MPEMOJaBaHUM JTUCIUILUIMHBI «ATMapaTHOE W MPOTrPAMMHOE
obecrieueHrne OTKPBITBIX HHTEIPUPOBAHHBIX CUCTEM» UCITOJIB3YIOTCS:

TpaguionHeie 00pa3oBaTeIbHBIC TEXHOJIOTUU — MH(POPMAIIMOHHAS JISKIUs (BBOTHYIO
JIEKIIMIO, TJI€ IaeT MEePBOE MPEICTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJICHTOB C Ha3HAYCHUEM
U 3a7]a4aMu Kypca); JeKIUU — KOHCYJIbTAIUU, U3JI0KEHIE HOBOTO MaTepHasa COMpPOBOXKIACTCS
MTOCTAaHOBKOK BOIIPOCOB M JUCKYCCHEH B IMOMCKAaX OTBETOB HAa 3TH BOMIPOCHI; JabopaTOpHBIE
paboTHI.

TexHomoruu mpoOIEeMHOr0 OOy4YeHHS — MPOOJEMHBIC JEKIHMH SIBISETCA PE3yJIbTaTOM
YCBOCHHUS TIONYyYECHHOW HWH(OPMAIIMM TOCPEACTBOM IMOCTAHOBKU MPOOJIEMHOTO BOMpoca U
MOMCKAa IIyTeH ero pemieHus; JadopaTopHbie pPabOThI € MCIOJIB30BAaHUEM IPOOIEMHOTO
oOydeHune, KOTOPOE 3aKITF0YAETCSl B CTUMYJIUPOBAHUU CTYJICHTOB K CAMOCTOSITEIIBHON «T00BIUe)»
3HaHWH, HEOOXOAMMBIX JIJISl pEIICHUSI KOHKPETHOM MTPOOJIEMBI.

NubopMannoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTebHBIC TEXHOJOTHH — B  XOJe
MPOBEJCHUS JIEKIMOHHBIX 3aHITHI MPEAyCMaTPUBAETCS HCIIOJIB30BAHUE OSJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepraia (JeKIMU-BU3YIIU3aIiH), HCIIOIb30BaHue VIHTEpHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAllM U TPOBEPKU OCTATOYHBIX 3HAHUH.

JICKITMOHHBIN MaTepua 3aKperuisIeTcss B XOJe JIA0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

JlaboparopHble 3aHSATUS TPOBOAITCS B HMHTCPAKTUBHOW (oOpMe C HCIOIH30BAHUEM
CJIETYIOIIHUX METO/I0B UHTEPAKTUBHOTO O0OyUEHUSI:

aKTyallu3alus TI03HABATEILHOW JCSITEILHOCTH YYAIIUXCS IyTeM TOOYKICHHUS K
OCMBICJICHUIO JIOTMKM M TIOCIEJIOBAaTEIbHOCTH MPOBEJACHUS HAyYHOTO UCCIEAOBAaHUA, K
BBIJICTICHUIO B HEM TJIaBHBIX W HAWOOJIee CYIIECTBEHHBIX ATAlOB; MPH 3TOM OIPEACTIACTCS
KOHEYHas IIe]lb MCCIIeIOBaHus, a MyTH ero MpoBeAeHUs U (OopMBbl MPEACTABICHUS pe3ylbTaTa
oOyuaroruiicst BBIOMpaeT caM;

OTCYTCTBHE KECTKO PETIIAMEHTHPOBAHHOTO TIOPSI/IKA BBITOJTHEHUS PaOOTHI 0 00paboTKe
OKCIIEPUMEHTAJbHBIX JAaHHBIX, KOTJa CTYACHT ONEpUpYyeT BCIOMOraTenbHON HH(OpManuei o
croco0ax ToMCKa HEOOXOTUMBIX MPOTPAMMHBIX CPEJICTB, (QYHKIUH, MPOTOKOJIOB Tepeaadnd U
00pabOTKHU TaHHBIX, YTO BEIPA0ATHIBAET CIIOCOOHOCTH K TTO3HAHHUIO;

MIPY IOCTAHOBKE M aHAJIN3€ PE3YJIbTATOB UCCIICIOBAHUS JIJIS IOCTHKECHUS TIOCTABIICHHBIX
nenei oOydvarommuecs [OJDKHBI JieJaTh CpPaBHEHHUS, COMOCTaBJISATh HOBBIE (DAaKThl, MPHUEMBI
UCIIOJIb30BAHHBIC JPYTMMH YyYaCTHHKAMHU TPYIIbL, OOpamaTh BHUMAaHWE HA MPUYHHEI,
BBI3BIBAIOIIME TO WM MHOE SBJICHHE U OBITh CIIOCOOHBIMH IPOJEMOHCTPHPOBATH
WHMBUIYATEHOCTH CBOETO TOIX0/1a K PEIICHUTO 3a/1a4H;

MPOBEJICHUE 3aHATUN B (hOpME MOMCKA MPUYNH JOMYIIEHHBIX OIIHOOK MPHU MPOBEIECHUN
WCCJICIOBAHMSI, TIPUYUH HECOBITAJICHUS PE3YJbTaTOB C IMOJYYCHHBIMH JPYTUMH TPyIIIaMHU
oOydaromuxcsi, ToOyXAeHHe K CTPEMIICHUIO HaXOAUTh U YCTPAHITh UYXKHUE U CBOU OIIHOKH.

CaMocTosiTenbHass paboTa CTUMYIUPYET CTYICHTOB K CAMOCTOSTEIBHONW MPOpadOTKe B
MPOIIECCe BBIMOJIHEHUS KOHTPOJBHBIX padoOT, a TakKe B Mpollecce MOJATOTOBKH K YCTHOMY
OTIPOCY, TECTUPOBAHUIO ¥ UTOTOBOW aTTECTAIIHH.

6 YueOHO-MeTOAHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUITIMHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTYypa:

1. Psa6umkoB M. 1O. IIporpamMmmupoBaHne MHKPOTPOIECCOPHBIX KOHTPOJIJIEPOB Ha
sI3bIKaxX BBICOKOTO ypoBHs : yueOHOe mocobue / M. 1O. Psaouukos, E. C. Ps6uukosa ; MI'TY. -
Maruautoropck : MITY, 2017. - 1 oaekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20831. - TekcT : 3JeKTPOHHBIA.

2. AnnpeeB C. M. AninapaTHble CpeJCTBa U MPOTPaMMHOE 00ecTieueHIE MPOMBIIITICHHBIX
koutpoiuiepoB SIMATIC S7 : yueGHoe mocobue / C. M. Anapees, M. 0. Ps6uukos, E. C.
Ps6uukosa ; C. M. Auapees, M. 10. Psa6unkos, E. C. Pa6uukosa ; MI'TY. - MarauToropck :
MI'TY, 2017. - 231 c. : WL, CXEMBI, TalI1., rpad. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1992. - ISBN 978-5-9967-0940-3. -
Tekcr : HenmocpeACTBEHHBIM.

3. [Mumos O.B.[lporpammupyempie KOHTPOJUIEPHI B CHCTEMax MPOMBIIICHHON
aBromaruzaimu | YueOnuk / O.B. lumos. - Mocksa : OO0 «Hay4yHo-H31aTeNbCKUN LEHTP
NH®PA-M», 2024. - 365 c. - (Bwiciee ob6pazoBanue). - BO - bakanaBpumar. - URL:
https://znanium.com/catalog/document?id=432335. - URL:
https://znanium.com/cover/2086/2086790.jpg. - ISBN  978-5-16-019101-0. - ISBN
978-5-16-103331-9.

0) JlonmosiHuTebHAS JIUTEPATYpA:

4. bekkep B.®. Texuuueckue cpenctsa aBToMatusanuu. MHTepdeiicabie ycTpolicTBa 1
MHUKPOIPOIIECCOPHBIE cpeacTBa . YdeOHoe mocobue / bekkep BsuecnaB ®ununmoBud |
[lepmcknii HallMOHAIbHBIN HCCIIE0BATENbCKUI MOJIMTEXHUYECKUN YHUBEPCUTET,
bepesnukoBckuii ¢-m1. - 2. - Mocksa : U3marensckuii Learp PUOP, 2020. - 152 c. - (Bvicmiee
obpasoBanue). - BO - bakanaspuar. - URL: https://znanium.com/catalog/document?id=348856. -
URL: https://znanium.com/cover/1062/1062242.jpg. - ISBN 978-5-369-01198-0. - ISBN
978-5-16-101783-8. - ISBN 978-5-16-006686-8.

5. Tapannukos 10.B. Jluckpernas Mmaremaruka. 3aJadHuK | yaeOHOE TocoOue /sl By30B
/YO. B. TapannuxoB. - MockBa : FOpaiitr, 2023. - 385 c. - (Bricuiee obpazoBanue). - URL:

https://urait.ru/bcode/511496 (mata oOpareHus: 29.09.2023). - URL:
https://urait.ru/bcode/511496. URL:
https://urait.ru/book/cover/ AC39DDFB-C026-419E-A549- 9C666D9A8326 - ISBN

978-5-534-01180-7.

B) MeToauyeckue ykasaHus:

6. PsOuukoB M. IO. IlporpammupoBaHHEe CHUCTEMbI IMCIETYEPCKOTO YIPABJICHUS .
yuebHoe mocodue / M. 10. Ps6unkos, E. C. Pssounkosa ; MI'TVY. - Marautoropck : MI'TVY, 2016.
- 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 3eKTPOHHBIIA.

7. Augpees C. M. Pazpabotka ynpasisitomux nporpamm B TIA PORTAL : npaktukym /
C. M. Angpees ; C. M. Arnpees ; MI'TY. - Marautoropcek : MI'TVY, 2018. - 1 31ekTpoH. orT.
nuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2067. - Tekct
. DJIIEKTPOHHBIN.

8. Anapees C. M. I[IporpammupoBanie MUKponpoueccopHbix KoHTposuiepos SIMATIK
S7 300/400. JlabopaTopHbIii mpakTHKyM . yaeOHOoe ocobue / C. M. Auapees, M. 10. Ps64unkos,
T.T. CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrposn. ont. quck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1452. - TekcT : 3IeKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:


https://host.megaprolib.net/MP0109/Download/MObject/20831
https://host.megaprolib.net/MP0109/Download/MObject/1992
https://znanium.com/catalog/document?id=432335
https://znanium.com/cover/2086/2086790.jpg
https://znanium.com/catalog/document?id=348856
https://znanium.com/cover/1062/1062242.jpg
https://urait.ru/bcode/511496
https://urait.ru/bcode/511496
https://urait.ru/book/cover/AC39DDFB-C026-419E-A549-9C666D9A8326
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://host.megaprolib.net/MP0109/Download/MObject/2067
https://host.megaprolib.net/MP0109/Download/MObject/1452

IIporpammHoe o0ecnieuenne

Hanmenosa Ne oroBopa Cpox aeicTBus JIMLIEH3UU
aue [10 )

CoDeSys |cBoboagHO 0eCcCpoOYHO

MS Office [Ne 135 or BeccpouHo

2003 17.09.2007

Epay_sep CBOOOJTHO GeccpouHo

Mozilla pacIpoCTpaHs

7Zip CBOOOIHO OECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlUIka

WNudopmannonnas
cucteMa - baHK IaHHBIX

https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

Wudopmannonnas

cucrema - HopmarusHbIe
MIPaBOBBIC aKTHI,
OpraHU3alMOHHO-PaCIIOPs
JUTEIbHBIC  JIOKYMEHTBHI,

https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?
ysclid=lujknksfy724757053

MexnyHapoaHas
pedeparuBHas u
MOJHOTEKCTOBAS

https://www.nature.com/siteindex

ApxuB Hay4HbIX
KypHaJIOB
«HanmonanbHBIN

https://arch.neicon.ru/xmlui/

MesxnyHapoiHas Oaza
IMOJIHOTEKCTOBBIX

http://link.springer.com/

DONEeKTPOHHBIE  PeECypChl
oubmuoreku  MI'TY  um.

https://host.megaprolib.net/MP0109/Web

Poccuiickas
I'ocynmapcTBeHHAs

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

®denepanbHOE
rOCyJIapCTBCHHOE
OI0JDKETHOE  YUPEKIACHUE

URL: http://www1.fips.ru/

OnexTpoHHas 0aza
NEPUOTNUCCKUX H3TaHMI

https://dlib.eastview.com/

ITouckoBas cucTema
Axanemus Google (Google

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

HammonansHas
MH(OPMAIIMOHHO-aHAIUTH
qyecKasi cucrema —

URL: https://elibrary.ru/project risc.asp

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:



https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://www.nature.com/siteindex
https://arch.neicon.ru/xmlui/
http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://dlib.eastview.com/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Y4eOHble ayTUTOPUU JIJIsl TPOBEICHUS 3aHATHI JEKIIMOHHOTO TUMa (MyabTUMEIHITHbIE
Cpe/CTBa XpaHEHHsI, TIepeiadn ¥ IpeAcTaBieHus nadopmarmn) (aym. 437)

VYyeOHast ayquTOpHs s NPOBEACHUS MPAKTUUYECKUX 3aHATUN: KOMIBIOTEPHBIN Kilacc
(IlepconanpHbie KOMITBIOTEPHI ¢ makeToM MS Office, BbixogomM B MHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTeIbHYIO cpey yHuBepcuteTa) (ayd. 448)

[Tomemenuss st camocToATenbHOM  paboTel  oOywarommxcs  (IlepconanbHbie
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
uHGOPMALMOHHO-00pa30BaTEIbHYIO Cpeay YHUBepcHUTeTa) (ay. 448)

VYyeOHble ayuTOpUM IS TPYNIOBBIX M WHIUBUIYAIbHBIX KOHCYJbTAIUM, TEKYIIEro
KOHTPOJISI U IPOMEXKYTOUHBIX KOHCYIbTauui (Jlocka, MyabTUMeIUHHBIN IPOEKTOP, SKpaH) (ay.
448)

[lomemenne s XpaHeHus U HpodUIAKTUYECKOro OOCITyXUBaHUS y4eOHOTO
obopynoBanus (CTesiaxu i XpaHeH!s y4eOHO-METOAMYeCKuil JoKyMeHTalun) (ayn. 445)

VYyeOHast aymuTopus Ui MPOBEACHUS MPAKTUYECKUX 3aHATHI U 1a00paToOpHBIX padoT:
7a00paTopus aBTOMATHU3AIlMKA TEXHOJIOTUYECKUX IPOLIECCOB M MPOM3BOJACTB ( J1abopaTopHbIi
creHn  «l[Ipompimnennble  npatuuku — temneparyps», IIJIT-CK +  kommbioTep ¢
npenycranoBieHHbIM [1O ot usrorosurens; nabopatopHblil cren] «IIpoMbliieHHbIE JaTYUKU
nasnenus», IIJJ[-CK + komnblorep ¢ mnpenycraHoBieHHbIM [IO ot wu3roroBurens;
nporpaMMmupyemblii  orudeckuii  kontpoiuiep [TJIK-Siemens S7-300 + HoytOyk ¢
npenycranoBieHHbIM [1O oT umsroroButens; yabopaTopHblid cTeH] «OCHOBBI aBTOMATHUKH,
OA-MP; nporpaMMHupyeMbIii JIOTHYECCKUN KOHTPOJLIEP ¢ pacrpeaeienHon nepudepueii Simatic
S7-400) (ayx. 450)



IMPUJIOKEHUE 1

Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSITe/IbHOH padoThl

o0yuyarmuxcsi

[To muctumurHe «AnmapaTHoe  IporpaMMHOE 00ecrieueHIe OTKPBITHIX HHTETPUPOBAHHBIX

CHCTEM)
o0yyJaromxcs.

pen1ycMoTpeHa

AyJAUTOPHAas u BHEAyAUTOpHAA caMoOCTOATCIIbHAA pa60Ta

AynutopHas camOCTosATeIbHas paboTa CTYIEHTOB IPEIoJiaraeT BBIIOJIHEHUE U 3alIUTY
1ab0paTOpHBIX PaboT, pelIeHne HHANBHIyaTIbHBIX 3a7a4.

Ilepeuennb
J1a00paTOpPHBIX padboT

BOl'[pOCbI K 3allIMTE

1. CtpykTypa mpoekrta
Tia Portal

1. Kakue ypoBHHM BKIIIOUaeT B ceOsl COBpEMEHHasi MHTErpUPOBaHHAas
CUCTEMA yIpaBJIEHUS IpoLeccoM?

2. Kakue 371eMeHTBI COJICPKUT YPOBEHD yIIpaBiIeHUS?

3. Kakue pyHKIHMM BEITIOTHSICT YPOBEHD YIIPABICHHUS?

4. C mnOMOIBI0 KAaKUX CPEICTB TPOUCXOAUT HWHPOPMALMOHHOE
00BeAMHEHNE DJIEMEHTOB YPOBHS YIIPABICHUS?

5. N3 Kakux OCHOBHBIX 3JIEMEHTOB COCTOMT THIIOBOH KOHTYpP
perynupoBaHus?

6. Kakue pyHkunu BEIOTHSET 1moieBol ypoBeHb ACY?

7. Kakue OCHOBHBIE THIIBI MOJIYyJEH MCHOJIB3YIOTCS B COCTaBe
IPOrpaMMUPYEMOT0 KOHTpoJLIepa’?

8. Ilepeunicnute QyHKIMH CUTHAIBHBIX MOIYJIEH

9. Kakuie TUIBI CUTHAJIBHBIX MOTyJiel BXosT B cemeiictBo SIMATIC?
10. Kak mpoucxoguT KOAMPOBAHUE XAPAKTEPUCTHK CUTHAIBHOTO
MOJYJISl B €r0 0003HAYCHHUH?

11. Kakoe Ha3HaueHHe (QYyHKIMOHAIBHBIX MOJTyJIeH?

2. I'paduueckue
cpeacTBa
SCADA-cucremsl
WINCC

1. Knaccudunmpyiite tumst Taros WinCcC.

2. PackpoiiTe moHATHE TUHAMU3AIUN

3. CnocoOsl pa3zieneHus 3KpaHa CUCTEMbI BU3yaIH3alHH.
4. Kakue crocoObl JUHAMHU3alUU HPU HEOOXOAMMOCTH H300pa3uT]
MOCTENEHHOE JIBI)KEeHHE 00beKTa Bbl MoxkeTe npeanokuTs?

5. Kakue ciocoOs1 HaBuranuu B npuioxennr WinCC Bei 3Haete?
6. KakoBo Ha3zHaueHue mactepa auHamuku - Dynamic Wizard?

7. KakoBa mocnenoBaTeNbHOCTh OCHOBHBIX IIAroB IpH CO3JIaHHY
npoekta B WIinCC?

8. TpeboBanus k okHam HMI, nHQOpMaTHBHOCTH 110 YPOBHSM arperara
9. Kaxoii cioco6 nuaammsanuu B WInCC TpeOyeT mpu BbITOJTHEHUH
MHUHHMYM PECYPCOB Iporeccopa’?

3. Opranu3zauus
B3aNMOJICHCTBHSA
YPOBHEU
WHTETPUPOBAHHON
cucremsl B Tia Portal

1. YkaxuTe OCOOEGHHOCTH aJpecaliy AaHaJOTOBBIX M JIUCKPETHBIX
BXOJIHBIX BEIXOAHBIX curHanoB ITJIK.

2. TlocnmemoBaTenbHOCTh CO3/aHUs KOH(UTypaluy amnmapaTHBIX
cpenct [JIK ¢ ynanennoi nepudepueii.

3. Ilepeuncinure ocHoBHbIe Moaynu [IJIK u ykaxkute ux HazHaueHue.

4. ®opmupoBaHue
JIOTUYECKON
MIpOrpamMMBbl

ympasieHus B TIA

PORTAL

1. Kakoit s3bIKk mpOrpaMMHUPOBaHHS MOXKET UCMoJb30BaThest B WINCC
IIPU CO3JIaHUH CUCTEMBI MEHIO?

2. Jlath cpaBHUTENbHBIH aHanmu3 wucnoipdyembix B WINCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlst yero npeanasnaueHa cuctema WinCC ODK?

4. Haznauenue rio0aibHBIX CKPUIITOB, YCIOBUS UX BBITOJHEHHS

5. N3yuenune komaH
SA3BIKOB
IPOrPaMMHUPOBAHHUS

1. Haznauenue 6nokoB R_TRIG, F_TRIG?
2. MOXHO JT1 HAaCTpaMBaTh YUCIIO BXOJIOB OJIOKOB TUCKPETHON JIOTHKH
Ha CFC?




Ilepedyennb
JIa0OpaTOPHBIX padoT

Bomnpocs! k 3amure

CFC u GRAPH

3. [lepeuncnure tumnsl curHaios B CFC.

4. Kakue 6510k1 peanu3yoT (yHKIMU KaTymiek ¢ namsteio Ha CFC?

5. OyHKIMH pelakTopa 04epeTHOCTH BBI30Ba OJIOKOB

6. Kak BBITIOJIHUTH ONITUMU3AIHIO OYEPEAHOCTH HCIIOTHEHUS OJIOKOB?
7. Cnoco6s1 MoHUTOpHHTA TIporiecca B cpene CFC

8. Haznauenue 610k0B nepexmouenust SEL u MUX

9. Kak peann3oBaTh orepanuu UHTETPUPOBAHUS u
muddepernmpoBanus B cpene CFC?

10. Ilepeuncoute Omoku, HeoOXoaumble s peanm3ainuu [1H-3akona
yIpaBICHHUS.

11. Kak y4yuThIBaeTCs TUN JAaHHBIX MPH BHIOOPE KATAIOXKHBIX OJIOKOB
JUTsE 00paOOTKH YUCIIOBBIX OTepariuii?

12. Ilepeuncnute OCHOBHBIE CTPYKTYPBI TPOrPaMM TOCIIEIOBATEIIEHOTO
yIIpaBICHUS

13. Buasl u HazHauenue O6a0kupoBok Interlock u Supervision

14. ®yHKUIMK MEHIO YIIpaBJIEHUs CEKBEHCOPOM

15. TlepeuncinuTe MHCTPYKIIMM 3TallOB W PAa3JICIOB NEPMaHEHTHOTO
Ko/1a

16. C xakuMu COOBITUSIMHM MOXHO KOMOWHHUPOBATh WHCTPYKIMH
3TanoB?

6. [TocTpoenue

uHTep(deiicoB B
SCADA Trace Mode

1. ITpunuun padotsl Mmonutopa. Kanan TRACE MODE 6
2. Knaccudukanus komnonenTtoB TRACE MODE

3. ApXxuBHpOBaHHE KaHAJIOB y3Jia

4. ApXuBHpOBaHHE KaHAJIOB IPOEKTa

5. Otyer TpeBOT U reHeparys cooOIEeHHH

6. Kimaccudukarms cioes

7. Knnaccuduxkarus y3noB

7. Cxpurtet WIinCC

1. Kakoit s3bIK mporpaMMHpOBaHHs MOXKET Ucmoiib3oBathest B WINCC
IIPU CO3JIaHUH CUCTEMBI MEHIO?

2. Jlatb cpaBHUTENbHBIH aHanmu3 wucnoipdyembix B WINCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlst yero npeanasnaveHa cuctema WinCC ODK?

4. Haznauenue rio0aibHbIX CKPUIITOB, YCIOBUS MX BBIOJHEHUS

8. Cxpuniter VBS

1. Kak 3amyctuth Mactep ckpuntos VBS WINCC?

2. Kakas ctpykrypa ckpunra?

3. Br13oB npouenyp u ¢pyukuumii B VBS

4. Kakue BO3MOXXKHOCTH OTJIAJKH CKPUOTOB WINCC cyiecTByoT B TIA
PORTAL ?

5. Co3nanue nepemeHHbIx B VBS

6. O0bexTHas monens VBS

9. Tpesoru B WINCC

1. Ilepeuucnute cnocoObl MHGOPMHUPOBAHUS OIEpaTOpa O TPEBOTE,
noctymnasie B8 WIinCC

2. B uem orminume Status tag u Message tag npu HacTpOHKU TPEBOTHU B
WinCC?

3. ITouemy pazpaborunk WInCC nenaer oCHOBHOHM ynop Ha paboTy Ha
ypoBHe SCADA ¢ TUCKPETHBIMUA TPEBOTAMH?

4. Yto 0003HaUAET TEPMUH «KBUTUPOBAHHUE»?

5. Ha3znauenwue cuctembl COOOIEHUN U TPEBOT

10. ®opmupoBanue

1. Kakue Buzbl oryeroB popmupytores WinCC?




Ilepedyennb Bomnpocs! k 3amure
JIa0OpaTOPHBIX padoT

oryeroB B WIinCC 2. I'padmueckuii qu3aitHep oT4eToB. [1opsiIok UCTIOIB30BaHMS
3. lllaGnons! otyeToB. HacTpoiika mabnoHa

1. Yrto Takoe «coenuHenue» B Trace Mode ?
11. Ilepenaua nanubix | 2. CpencrBa ceTeBOW MOJIECPKKH

B Trace Mode 3. AnmaparHasi peajau3aiusi CBsI3HM ¢ YCTPOHCTBaMH BBOA-BbIBOIA
4. Mcnionp30BaHKe TeXHoIoruu Active X

1. Ilepeuncnure ocHoBHble oTauuns B GyHkiusx WINCC mus PC u
12 rpadu4ecKux MmaHeneu.

' 2. Kakumm wuHTepdeiicaMu OOBIYHO OCHAIEHBI COBPEMEHHBIC
rpaduueckue naHenu?

4. Kak ocyrecTBiIsieTcsl HaCTpoHKa rmapaMeTpoB IrpauuecKux rmaHenen
pa3IMYHbIX TPOU3BOJUTENEH?

[TporpammupoBaHus
rpaduueckux manenei

IIpumepbl BApHAHTOB 3aJaHUH HA CAMOCTOATEJIbHYIO padoTy
3aganue Nel: «Pazpadorka HMI nois ynpasiienust inHueil KoHBeliepay»

Pazpaborates rpaduueckuit uHTEpdeiic aBTOMATH3UPOBAHHOTO paboyero Mecra
ormepaTopa yIpaBleHUs JUHHEH KoHBelepa. PaspaGorarb Mopaenb paboThl KOHBeiepa.
CtpykTypHas cxema YIaKoOBOYHOH JIMHUU n300pakeHa Ha puc.43.

Pabota ynakoBouyHOM TMHUM KOHBelepa.

1. Bcsa paGota koHBeilepa HauMHAETCS TOJNBKO MOCIE HAXKATUS HA KHOIKY
«IIyck». Ilpu Haxaruum Ha KHONKy «CTOI» BCE MEXaHU3Mbl KOHBeHepa
OCTaHaBIIMBAIOTCS.

2. llpm poctwkeHnn w3nenus aatymka m3nenus «/IM» neHra koHBeiiepa
OCTaHaBJIMBAETCA. BKItoYaeTcs CTalKUMBaTelb, KOTOPBIA IPOU3BOAUT 3arpysKy
M3JIENHs B TApy U IIOCIIE 9TOTO BO3BPAILAETCs Ha3al. X0 CTAIKUBATEI OTPAHUYEH
KOHIIEBBIMM BBIKIIIOUATENIMU: «cTon Brepen — CB» u «cron Hazax — CH».

3. Ilocie Bo3BpamieHHst CTaJKUBaTeNs B HCXOJHOE COCTOSIHHE paboTa
KOHBEMepa MpoaoKaeTCs.

Q KH. «Tyck» MynbT

oneparopa
O KH. «CTon»

YnakoBo4Has

KoHBewnep Tapa

751_, > CrankusaTenb L
—_— «Bnepen»
T «Haszag»

MNpuBog

KOHBelepa

«M» Mpvsoa

cTankumsarensa




Puc.l.  CrpykTypHas cxema ynakoBOYHOW JMHUM KOHBeWepa

3aganue Ne2: PaspaGorarh 4es10BeKO-MAIIMHHBIN MHTepdeic ¢ JMHAMHYECCKHMMH
3JIeMEHTAMH JJIsl yIIpaBJieHus audrom.

Ucnone3yst  si3plk  mporpammupoBanuss  VBS  paspaborare  nuHamudeckuit
YeJIOBEKOMAIIUHHBIN HHTepdEC ypaBleHus TUPTOM.

1. BsoB audra Ha ITAK.
2. OTKpBITHE U 3aKPBITHE JIBEPCH.
3. Ilepemermienue nudTa Ha 3aaHHBINA ITAXK.
4. BxiroueHMe U BBIKIIOYEHUE CBETA B KaOWHE, ITOJICBETKY KHOIOK BbI30BAa U 3a/laHUE TaXa.
5. Peanuzanuio HeOOXOIUMBIX Iay3 MPH BHIMIOJIHEHUH JCHCTBUH.
CamocrosTenbHy0 paboTy Mo pa3paboTKe MpOrpaMMbl ypaBieHUs JU(TOM pas3ieinuTh
Ha TPH ITAra, 3a KKl U3 KOTOPBIX CTYJICHT OTYUTHIBACTCS UHANBUIYAIBHO.

Oran 1. YopasieHue ABMKEHUEM KaOWHBI JTU(Ta IPH BHI30BE W MPU NMEPEMEIICHUH Ha
3aJIaHHBII dTaX.

9ranm 2. anaBneHHe JABEpsAMHU U OCBCHICHHCM KaOWHBI H IIOACBCTKAa KHOIIOK IIpH
BBITIOJTHCHHUHU KOMaHI IIEPEMCIUICHU A KaOWHBI.

Jran 3. OOecneyeHne HEOOXOAMMBIX Tay3 HpPH YINPaBICHUH ABEPbMH KaOWHBI, €€
OCBEIICHHUEM, TTOACBETKOM KHOMOK M IToJadueii KOMaHI.

3amanmue 3.

Hcnonb3ys B kadecTBe 00BEKTa MOJIETbh pOOOTA-MAaHUITYISATOPA IO COPTUPOBKE U3/EIHH,
YIPaBJIIEMOT0  MHKPOMNPOLIECCOPHBIM ~ KOHTPOJUIEPOM, CO3/1aTh CUCTEMY BH3yaJlM3allUU.
[TonkitoueHue K ympasisitolled nmporpamMme A Mojenu (pa3pabaTbiBaeTcsl MPU BBINOJIHEHUU
CaMOCTOSITENIbHOW  paloThl  «YMNpaBjeHHe PoOOOTOM MAHMIYJSATOPOM») MOXKET OBITh
BhIMosTHEHO uepe3 cumyisitop PLCSIM, nub6o nanpsmyro yepe3 DDE. Haspanust mapamerpoB
(DDE Item) ast cyuThIBaHHSI JAHHBIX COOTBETCTBYIOT CTOJIOIY aJpec TaOIUIbI 2.

Ha puc. mpeicTaBien mpuMep OpraHn3aliui BU3Yalu3alui.

STOP RUN

2

2@ @

Puc. [Ipumep MHEMOCXEMBI BU3yalTU3aIiu pabOThl poOOTa-MaHUITYIISITOPA

3ananue Ne3: Pazpadorka cucTeMbl BU3yaJlu3alny KOHBelepa



Onucanne mapaMeTpoB MoJIeJId KOHBeliepa

[IporpammHuas Mojenb KOHBeliepa mpeactaBisier co6oit DDE cepBep m obecrieunBaer
CHUMYJILIMIO TIpollecca YIpaBICHHs KOHTPOJUIEPOM 0O0BeKTOM-KOHBeliepoM. Heobxomnmo
obecrieunth anexkBaTHoe mpeactaBieHne B SCADA Tekyimiero cocTOSHHUs KOHBEHepa IyTem
aHanM3a HHGOPMAITMOHHOTO 0OMEHA MEXKIY 0OBEKTOM H MUKPOIIPOIIECCOPHBIM KOHTPOJLIEPOM U
o0ecrieunTh Tepefadyy CUTHAIOB 33JaHHOTO YPOBHS 3allOJIHEHHSI EMKOCTEH H PYYHOTO
yrpasienus u3 Intouch B Mmosens.

Jns opraHu3anyy CBSI3M HEOOXOAMMO HACTPOUTH TOYKY JOCTYyNa CO CJCIYIOIUMH
napameTpamu — uMsi cepsepa (Server Name) Server, ums rpymmsl napamerpoB (Topic Name)
TaKxe Server.



MNPUJIOKEHUE 2

OueHoYHbIE CpPeICTBA /1JIsl IPOBe/IeHUs] MPOMEKYTOYHOM aTTecTalluu

a) [lmanupyembie pe3yjbTAaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

IIK-2 - CrnocoGeH BbIOHPATh CHOCOOBI M CPEACTBA KOHTPOJS W PeryJMpoBaHusl IJsl Ppeaju3alUd CHCTeMbl ABTOMATH3MPOBAHHOIO H
aBTOMATHU4Y€CKOr0 YNPAaBJIeHUS] TEXHOJOTHYEeCKHM IPOIECCOM TEePMUYECKOH M XHMHKO-TEPMHYECKOil 00pa0oTKH, a TakK:Ke OCYHIeCTBJIATH eé

peain3aiuo

IK-2.1

Omnpenensier crnocoObl KOHTPOJIS U
YIPaBJICHUS TTapaMeTpaMu
TEXHOJIOTMYECKOT0 Mpouecca

IlepeueHb TeOpeTHYECKUX BONPOCOB

1.

2.

Ha3nauenne u opraHusaunus aucrnerdepckoro yvera. [IpuHumm opraHuzanuu
SCADA — cucremsl.

AnnapaTHO — HpOrpaMMHbIE KOMILJIEKCHl YPOBHS JAHCHETYEpU3ALUMU Ipoliecca
ynpasieHus. CTpykTypa amnmapaTHbIX CpEJCTB, HCIIOJIBb3yeMOE IPOTrpaMMHOE
obecrieueHue.

[TonsTHE ¥ HAa3HAYEHHE CEPBEPOB IEpeaul JAaHHBIX B allapaTHO — IIPOrPaMMHBIX
komiuiekcax. Ctpykrypa u ¢y DDE-cepsepa.

Opranuzanus CBSI3U C KOHTPOJUIEPOM MO KOMMYHHKAI[MOHHOMY KaHaly CBS3H.
ITopsinok HACTPOMKH KaHaa.

[Tonstue n HazHauenue SCADA cucremsl. [IpuHIun opranuzanuu U pa3padoTKu
M10JIb30BATEIBCKOT0 HHTEpPeEiica.

IIpakT4yeckne BONPOCHI M 32 JaHUA

N~ WNE

©

[TosicHuTe MpUHIUT pabOThI KOHTPOJIJIEPOB BHEIIHUX YCTPOMCTB.
Wznoxure GyHKIINHN 3JIEMEHTOB MUKPOIIPOIIECCOPHOIN CHCTEMBI.
W3noxute Ha3HauYeHUsI HHTEPECOB U MPOTOKOIOB UHTEPPEHCHOM CBA3M.
W3noxute mOpsIIOK co3aanus npoekTa B Tia Portal.
N3znoxwurte nopsiiok padotsl Mmoayneit cszu YBK ¢ 00bexkToM ympaBieHus.
[MosicauTe mopsAA0K pa3paboTku uHTEpdetica onepaTopa B Trace Mode/

Kaxkwue si3p1ka mporpaMmupoBaHus mojepxusaet Tia Portal?
[TosicauTe  OCHOBHBIE  JIOTUYECKHE  OINEpalMM  SI3BIKOB  TEXHOJIOIMYECKOIO
nporpamMmmupoBanus. [IpuBennre npuMepsl.
Kak chopmuposars nmpoekt HMI B Tia Portal?




CTpyKTypHBIii

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpeaCcTBa
KOMITETECHIIMU
10. TMosicuure mpunimnel AuHamusayu B WinCC
11. Kak 3amyctuth Mactep ckpuntoB VBS WINCC?
12. Kako# s13bIK IporpaMMHUpoBaHusi MokeT ucnonb3oBarbkess B WINCC npu co3nanunu
CHUCTEMBI MEHIO?
[1K-2.2 OcymiectBisier  BbIOOp  TexHuuyeckux U | [lepeyeHb TeOpeTHYECKUX BONMPOCOB

MPOTrpaMMHBIX CPEACTB ISl pealiu3aliuu

CHCTCMbI ABTOMATHU3HUPOBAHHOI'O
ABTOMATHYCCKOT'O YITPABJICHUA

u

1. Kakue 010k1 peanusyroT GyHKLIUH KaTylek ¢ maMsateio Ha CFC?

2. Kak oprann3oBaTh KOHTPOJIb IIEPHOAMIHOCTH UCTIOTHEHUs iporpamMmMbl Ha CFC?

3. Ilepeuncnure Tunsl curnanos B CFC

4. Kakue anropuTMBbI yIIpaBIIeHHs BXOIST B cOCTaB oubmmotek Step 77

5. U3noxwure nopsaok koHpurypuposanus uacrpymentapus WIinCC st BeIBoJa TaHHBIX
Ha 9KpaHbl C UCIIOIH30BaHNEM IPahUKOB

6. Kakue uncrpymentst WIinCC npeaHa3zHa4deHbl Uil OpraHu3aliiid paboThl oreparopa ¢
CUCTEMOM COOOIIEHUI U TpeBOr?

7. IlepeunciuTe ciOcOOBI TMHAMU3AIMU H300pakeHns: Ha MEHemocxemax WInCC

8. Kakue BO3MOKHOCTH OTJIQJIKK CKPUNITOB WINCC cymectBytoT B TIA PORTAL ?

9. Yrto takoe «coenrueHue» B Trace Mode ?

10. Ha3naueHnwue riio0anbHBIX CKPUTITOB, YCIOBUS UX BBITOJTHEHHS

11. Knaccuguxkarus komnonentoB TRACE MODE

HpaKaneCKne BOIIPOCHI U 3alaHUSA

1. [Tosicante mpuHIMT padboTel MoHUTOpPA KaHata TRACE MODE

2. Kax 3anmyctuts Mactep ckpuntoB VBS WINCC?

3. Ilepeuncute crmocoOb MHGOPMUPOBAHHS oriepaTopa o Tpesore, goctymnubie B WIinCC
4. IloscHuTe MpUHIUN cO3AaHus IepeMeHHBIX B VBS




CTpyKTypHBIii

AJIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs O1eHOYHBIC CPECTBA
KOMTICTCHITHH
5. losicauTe puHIUT 00BEKTHOU Moaenu VBS
6. ITepeunciute ocHoBHbIe oTHuus B pyakiusx WIinCC mis PC u rpaduyeckux manenei
7. B uem omiimume Status tag u Message tag npu Hactpoiiku Tpesoru B WinCC?
8. Maiite cpaBHUTEIBHBIN aHaTN3 Kcmob3yeMbix B WINCC cpen nporpammupoBanust Ha C u
VBS.
[1K-2.3 Boemonnser paspaborky ooOueit cxewmsl | [IepeyeHb TeopeTHYECKHX BONPOCOB

CHUCTCMbI ABTOMATHU3UPOBAHHOI'O n
ABTOMAaTU4YCCKOI'O yYHpaBJICHUA
TCXHOJIOI'MYCCKUM mpoueccomM u

IMOATOTOBKY TEXHUYESCKOM JOKYMCHTAallUU

1.

ok~ w

VYposuu ympasinenus ACY TII. ®dynkuum kaxaoro ypoBHs. IlpuHnunser —
WCIIOJIb30BAHMS alllapaTHO — MPOTrPaMMHBIX KOMIUIEKCOB JUIA IOCTPOEHUS
MHOT'OYPOBHEBBIX CUCTEM.

AmnmapatHO — MPOTPaMMHBIE KOMIUIEKCH YPOBHSI YIPABIICHUS] TEXHOJIOTHYECKUM
MIPOLIECCOM. OCHOBHBIE (DYHKIIUU U €r0 CTPYKTYpA.

3ajaun OMEpaTUBHOTO YNPABIEHUS, KpaTKas XapaKTePUCTUKA KaXK0M 3a/1a4u.
KanennapHoe riaHupoBaHue, anmapaTHo — IPorpaMMHOe oOecriedeHne 3a/1aum.
3ajaun JIOTUCTUKH, amnnapatHO — MPOrpaMMHBIE KOMIUIEKChl aBTOMATH3alUU
CKJIaIOB.

AmmapaTHO— TpPOrpaMMHBIE KOMIUIEKCHI ydeTa COCTOSHUS 00OpYAOBaHUSA,
TUTAHUPOBAHKUE 3arpy3Kd OOOpyMOBaHUS IS JUCKPETHBIX TmporeccoB B MES
CHCTEMaX.

IIpakT4yeckne BONPOCHI M 32 JaHUA

7.

Ha ©0a3e ceHncopnoii manemu omnepatopa OMRON NT21 peanusyiite
MPEJICTABICHHYIO aHUMAITUIO TI0 HAXKaTHIO Ha KHONKY ““Start”:

w0 @

B SCADA WinCC peanu3oBaTh aHMMAIMIO TIEPEKIIOYCHHUS COCTOSHHUH JBYX
KJIAIIAHOB!




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe/ICTBa

QM OFF

9. B cpeae WINCC co3paiite B ki1acce TpeBOT ErrOr HOBBIM THII TPEBOT ¢ UMEHEM II0
CBOEMY ycMOTpeHHuto. HacTpoiite 1BETOBYHO TaMMy JiIsl COOOIICHUH CO3/IaHHOTO

HOBOTO THTIA TPEBOT.

10. B cpene WINCC cosnaiite monb3oBatenbckuii apxuB «Operatorsy u 3amoiHuTe ero
MAHHBIMHA COIVIACHO 3aJaHHUIO:

B User Archive Editor -

Project Edit  View Runtime Data Help

n?
| Dﬂ Archives Alias | Type | Length
[ operators String 10
1 Opworks Skring 10
OO Wiews [ CpMumnber Nurmber (inkeger)
[H OpYearBorn Murmber (integer)
<
s 1D | OpMame | DpYearB-:-ml OplCity | OpMumber
1 Mike 1/ Tagil 1
2 G [wan 8| Saratoy )
3 7 lvan 5 Saratoy 5




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[TpomexyTouHas aTTecTanus 1Mo JUCIMIIMHE «ATIMapaTHOE U IPOrpaMMHOE oOecrieueHue
OTKPBITBIX HMHTEIPUPOBAHHBIX CHUCTEM» BKIIIOYAET TEOPETHUYECKUE BOIPOCHI, IO3BOJISIOIINE
OLICHUTHh YPOBEHb YCBOCHHS OOYUAIOIIMMUCS 3HAHUM, U MPAKTUYECKHE 3a/IaHUs, BBISBISIOIINE
CTeNneHb COPMHUPOBAHHOCTU YMEHHUH M BIIaJIeHUH, IPOBOAUTCS B opMe IK3aMeHa U B (popme
BBITNIOJIHEHUS U 3alLUThl KypCOBOM pabOTHI.

OK3aMeH IO JaHHOM TUCLMIUIMHE IPOBOJUTCA B YCTHOH (opMe IO 3K3aMEHAMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3ajlaHue.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTMYECKOe U TJIyOOKOe 3HaHue
yueOHOro MaTepuasia, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3aJaHusi, CBOOOJHO OIEpHpYyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYJHCHHUS TIPU aHATMTUYCCKUX OIEePAIIUsX, IEPEHOCEe
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarolmuiicss JIEeMOHCTPHUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIIHI: B XOJ€ KOHTPOJBHBIX MEPONPHUITHN
JIOMYCKAKOTCSL OMIMOKH, TPOSIBIISCTCSI OTCYTCTBHE OTACIbHBIX 3HAHWH, yYMEHUH, HABBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWM 3HAHHUSAMH U
YMEHHSIMH MPU X TIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oajia) — 00yJaroNHiiCs JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHaja, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEICHUS M OObACHEHUs HH(POpMallMU, HE MOXET I[10Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



IIpunoxenne 3
B pamkax [guCHMIUIMHBI «AMNMapaTHOE ¥ IPOTpaMMHOE OOeCTe4eHHe OTKPBITHIX
MHTETPUPOBAHHBIX CUCTEM» MIPETYCMOTPEHO BBHIITOJHEHHUS KOHTPOJIHHOU PaOOTHI

IIpumepnbl BApHAHTOB 3aaHUH HA KOHTPOJIbHYI0 PpadoTy

3ananue Nel: «Paspadorka HMI aast ynpaBieHnusi TuHueii KOHBelepa»

Pazpaborare rTpaduueckuii wuHTEepdeEiC aBTOMATU3UPOBAHHOIO pPabOYEero Mecra
orepaTopa YIpaBleHUs JMHHEH KoHBeliepa. Pa3pabGorate Mozenb paboThl KOHBelepa.
CrpyKTypHas cxema yrnakoBOYHOH JIMHUH H300paskeHa Ha puc.43.

PaGoTa ynakoBo4YHO# JIMHUK KOHBEHEpA.

4. Bcsi paboTa KOHBeWepa HAuMHACTCA TOJBKO Iocie HaxaTus Ha KHomKy «Ilyck». Ilpm
Ha)KaTUU Ha KHOMKY «CTOI» BCE MEXaHU3MbI KOHBEIepa OCTaHABIMBAIOTCSI.

5. [Ipu nmoctmwxkenun uzgenus gatuuka usnenus «J» neHta koHBeilepa ocTaHaBIIMBAaeTCS.
Brxrouaercst crajnkuBaresib, KOTOPBIM MPOM3BOAMT 3arpy3Ky H3JAENUs B Tapy U IOCIE 3TOTO
BO3Bpallaercs Ha3a/l. X0 CTAIKUBATENs OFPaHUYEH KOHIIEBBIMU BBIKJIIOUATENISIMU: «CTOII BIEPE]
— CB» u «ctom Ha3ag — CH»y.

6. Ilociie BO3BpamieHUs] CTAJKHUBATEeNsI B HCXOJHOE COCTOsSHHME pabora KOHBeiepa
MPOJOTHKACTCS.

Q KH. «Myck» MyneT

onepartopa
Q KH. «CTony»

YnakoBovHas
Tapa
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CrankusaTtenb

— «Bnepeg»
an «Hazag»
MNpuBoa

KoHBenepa
«M»

Mpueoa
crankueartens

Puc.2. CrpykrypHas cxema ynakoBOYHOH JINHUU KOHBEMepa

3aganue Ne2: PaszpaGorarh 4es10BeKO-MAIIMHHBIN MHTep(eic ¢ AMHAMHYECKMMH
JJ1eMeHTaMM JJIsl ynpaBjieHusi JuTom.
Ucnonp3ys  s3plk  mporpammupoBanust  VBS  paspabGorate  aunamuueckuit
YeJIOBEKOMAIIMHHBIN HHTepdEC ypaBleHNus TUPTOM.
6. BbI130B mudTa Ha FTAK.
7. OTKpBITHE U 3aKPbITHE IBEPEH.
8. Ilepemerienue nudTa Ha 3aJaHHBINA dTaXK.
9. BxiroueHHe U BBIKITIOUEHHUE CBETa B KaOWHE, TIOJICBETKY KHOITOK BBI30BA M 33JJaHHE ITAXKA.
10. Peanu3zanuio HEOOXOIUMBIX 1ay3 MPU BHIMOJIHEHUH JeHCTBUH.
CamocrosiTenpHyI0 paboTy 1o pa3paboTKe MPOTrpaMMBbl yIIPaBIICHUs JTUPTOM pa3IeTuTh
Ha TPH 3Tara, 3a KaKIbIi U3 KOTOPBIX CTYJECHT OTYUTHIBACTCS WHAUBHIYATbHO.
Jran 1. YipasneHue IBMKeHUEM KaOUHBI JIMdTa NpH BBI30BE U MIPU MEPEMEIEHUH Ha
3aIaHHBIN JTaX.



Jran 2. YmpapiieHHE ABEPSMH U OCBEIIEHHEM KaOWHBI M MOJCBETKAa KHOMOK IpHU
BBITIOJTHEHUH KOMaH I IepeMeIleHHsT KaOWHBI.

Jran 3. OOecrneyeHne HEOOXOAMMBIX Iay3 MpPH YIPaBICHUHM JABEPbMH KaOWHBI, €€
OCBEILICHHEM, MIOJICBETKOW KHOIIOK U 10/1a4eii KOMaHI.

3aganue 3.

Hcnonp3ys B kauecTBe 00bEKTa MOJIETh POOOTAa-MaHUIYJISATOPA 10 COPTUPOBKE U3IEIUH,
VIIPaBISIEMOTO  MHUKPOIPOIIECCOPHBIM ~ KOHTPOJUIEPOM, CO3[aTh CHUCTEMY BU3YaM3AIlHH.
[TonkitoueHue K ympasisitolleid mporpamMme AJis Mojenu (pa3padaTbiBaeTcsi MPU BBINOJIHEHUU
CaMOCTOSITENILHON  palboThl  «YNpaBjieHHe PoOOOTOM MAHHUIYJSITOPOM») MOXKET OBITh
BBITIOJIHEHO 4Yepe3 cumyisitop PLCSIM, mu6o nanpsmyro yepe3 DDE. Haspanus mapameTpoB
(DDE Item) myist cunThIBaHUS TAHHBIX COOTBETCTBYIOT CTOJIOIY aJpec TaOauIlbI 2.

Ha puc. npeacrasien npuMep OpraHu3aluy BU3yanu3alim.

STOP RUN

Q0O
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Puc. [Ipumep MHEMOCXEMBI BU3yaJIU3alluU paboThl poO0Ta-MaHUITYIATOpA

3ananue Ne3: Pa3paGorka cucTeMbl BU3yaiu3aluu KOHBelepa

Onucanue napaMeTpoB MojieJIn KOHBeiiepa
[TporpamMHuas Mozenb KoHBeWepa mpezctaBiser coboir DDE cepep m obOecnieunBaer
CHUMYJISIIIMIO TIPOIlecca YNPABIEHHS KOHTPOJUIEPOM 0O0BEKTOM-KOHBelepoMm. Heobxommmo
obecrieunth anekBaTtHoe mpencrasieHne B SCADA Tekyliero coctosiHUs KOHBeiepa myTreM
aHaM3a MHQOPMAITMOHHOTO 00OMEHa MEXKTYy 00BEKTOM H MUKPOIPOIIECCOPHBIM KOHTPOJLIEPOM U
o0ecreunTh TMepefayy CUTHAIOB 33JaHHOTO YPOBHS 3allOJIHEHHS €MKOCTeH M PYYHOTO
ynpasienus u3 Intouch B Mmosens.
Jis opraHuzanMu CBS3M HEOOXOJUMO HACTPOUTHh TOYKY JOCTYHA CO CJETyIOLIUMH
napameTpamu — uMsi cepsepa (Server Name) Server, ums rpymmsl mapamerpoB (Topic Name)
TaKxe Server.



