Kypc TIA-MICRO1

Kypc TIA- MICRO1 — cucTeMHbIN Kypc MO U3y4eHU0 NPUHLMNOB KOH(PUIYPUPOBAHUA U
nporpammMmupoBaHus KoHTponnepoB S7-1200 B cpene TIA Portal

LleneBas ayautTopusa: MporpaMMUCTbI, UHXEHEPDLI — NPOEKTUPOBLLMKA, CneLmanucTbl No nyCKo-Hanagke

HasHaueHue Kypca: Kypc npegHasHadeH gnsi cneynanucTtoB, KoTopble ByayT nporpaMmmnpoBaTh U BBOOWTL B
3KcnnyaTaumio aBTOMaTM3npoBaHHbIe NMHUKM Ha 6a3e koHTponnepos SIMATIC S7-1200 1 ncnonb3oBaHneM
naHenen onepartopa c NOMOLLbIO MHHOBALMOHHOrO nporpaMmmHoro obecnevenusi TIA Portal . Kypc
obecneynBaeT HavanbHbI CUCTEMHBIN YpOoBEHb 3HaHUM ans pabotsl ¢ TIA Portal no cosgaHumio NnpoekToB u
BBOAY B aKcnnyaTtauuto cuctem Ha 6ase SIMATIC S71200.

MpeanocbInku:

e HavanbHble 3HaHWS MO aBTOMATM3NPOBAHHBIM CUCTEMAaM YMpaBeHus;
e OnbIT nonb3oBaTens cuctembl Windows.

Llenu kypca:

e W3y4yeHue paboTbl ¢ kKoHTponnepom SIMATIC S7-1200 n nporpammHbim obecnedeHmem TIA-PORTAL
ans paspaboTkm u obcnyxmBaHus cuctem Ha ero 6ase. O3HakomneHue ¢ koHcTpykumen S7-1200, CPU
1 mogynsamu pacwmpenmns; on-line/off-line nporpammupoBaHue, yHKLMU TECTUPOBAHNS U OUArHOCTUKN
B nakeTte nporpammupoBaHusa TIA-PORTAL.

CopepxaHue Kypca:

0O630p koHTponnepos S7-1200.

MporpammHoe obecneyermne TIA Portal u STEP 7 Basic
KoHdumryprpoBaHve n BBOA B 3KCMyaTaumio annapaTHOM YyacTu
YcTponcTtea n cetu

Tern PLC

Pepaktop n nporpammMmmMpoBaHme gBOUYHbBIX MHCTPYKLMIA
O6paboTka umcen

Bnokn gaHHbIx

OpraHunzaumoHHble 6r1oKkn

BeegeHnune B HMI — paboTa ¢ naHenbto onepartopa

MpakTnyeckne ynpaxxHeHUs1 BbIMOSTHAKTCA C UcMnofb3oBaHmeM yy4ebHbix cteHgos SIMATIC S7 1200 ¢
ceHcopHon naHenbto KTP60OPN, nporpammatopa FieldPG nnn PC n mogenu koHsenepa.

MpogomknTensHOCTb Kypca — 4 OHS.

Unrestricted



Kypc TIA-MICRO2
Kypc TIA-MICRO2 (PaclumpeHHbI Kypc no koHTponnepam S7-1200)
Llenesas ayautopus: [porpaMMUCTbI, NHXEHepbl — NPOEKTUPOBLLKKKM, CNeLnanmncTbl No Nycko-Hanagke

HasHaueHune Kypca: Kypc npegHasHadeH Ansi nofib3oBaTtenen, KoTopble XOTAT U3y4nTb pacLUMPEHHbIe
BO3MOXHOCTM No paboTe ¢ koHTponnepom SIMATIC S7-1200 ¢ ncnonb3oBaHUEM OeLEeHTPanM3oBaHHON
nepudepun n obmMeHa gaHHbIMK No ceTn Ethernet, a Takke ero TEXHONOrMYECKUX OYHKLNA, TaKUX Kak
ynpasneHue nepemelleHnem u PID perynsarop.

MpeanocbInku:

e HauanbHble 3HaHMSA NO aBTOMATU3MPOBAHHbIM CUCTEMAM YrNpaBrieHus:;
o [lpoxoxgeHue kypca TIA-MIICRO1.

Llenu kypca:

e ¥YrnybneHue 3HaHWI N HaBbIKOB MO paboTe ¢ koHTponnepamn SIMATIC S7-1200 paboTa c
aHanoroBbIMKN CUrHanamu, co3gaHue coobLeHnn Ans BbiBoAa MX Ha ONepaTopCKyto NaHernb u
cuHXpoHu3aums spemenun naHenun ¢ CPU. KoHdurypuposaHue PROFINET 10 cuctem ans
ynpasneHnst geLeHTpannsoBaHHoON nepudgepuent n npyusogamu. Pabota ¢ oTKpbITbIMU
KOMMYyHUKaumsammn Ha Industrial Ethernet;

CopepxaHue Kypca:

MporpammHoe obecneyeHne TIA Portal u STEP 7 Basic
KoHdpuryprpoBaHve 1 BBOA B 3KCMyaTaumio annapaTHOM YyacTu
O6paboTka aHanNoroBbIX CUrHaNoB

Pabota ¢ 6rnokamu gaHHbIX

®PYHKUMN U PYHKLMOHAmNbHbIE BrOKM

KoceeHHas agpecauns B S7-1200

BeeaeHve B nporpammupoBaHune Ha asblike SCL

Pa6ota c Profinet 10 Ha wuHe Industrial Ethernet

Tern n coobuweHuna B HMI

TexHonornyeckne o6bekTbl: PID perynaTtop, Motion Control
Mounck n ycTpaHeHne owmnbok 1 HemcnpaBHOCTEN

O6meH gaHHbIMK No wuHe Industrial Ethernet

MpakTuyeckne ynpaxHeH1s BbIMOMHATCA C Mcnonb3oBaHneM yd4ebHbix cteHaoB SIMATIC S7 1200 ¢
CPU1214 n CPU 1211, ceHcopHoi naHenun KTPG60OPN, nporpammatopa FieldPG unu PC n mogenn
KoHBewnepa. VicnonbayeTcsa nporpammHoe obecneveHne TIA PORTAL

MpogomknTensHOCTb Kypca — 4 OHS.

Unrestricted



Kypc TIA-SYSUP1500
Kypc TIA-SYSUP1500 — cuctemHbIn Kypc no pabote ¢ naketom TIA Portal u koHTponnepamu S7-1500.
Llenesas ayautopus: ViHxeHepbl - IpOrpamMmMUCTbI, MHXEHEPbl - MPOEKTUPOBLLMKN.

Ha3HaueHune Kypca: Kypc npegHasHayeH ons cneumanncToB, UMeLmMX HaBblku paboTtbl co STEP7 V5.5
(Knaccnueckun STEP), koTopble NnaHMpyOT BBOAUTL B SKCNNyaTaumio 1 ob6CcnyxmBaTe UMW NporpaMmmMupoBaTh
KOHTpOSiepbl C MOMOLLIO HOBOro nporpammHoro obecnedenus TIA Portal ons cuctem Ha 6ase
koHTponnepoB SIMATIC S7 c ucnonb3oBaHveM naHenewn oneparopa, WuHHon cuctemol PROFIBUS 1
PROFINET. Kypc obecneunBaeT Ha4anbHbI CUCTEMHbIV YpOBeHb 3HaHMI Ans paboTtel ¢ TIA Portal, ero
NHTEPdENCOM U OCHOBHBIMW MHCTPYMEHTaMM NPOrpaMMNPOBaHMS U AUarHOCTUKN. Takke B Kypce
pa3bnpatoTcs BO3MOXXHOCTU KOHBEPTALMN NPOEKTOB U COBMECTUMOCTb NPOrPaMMHbIX MPOAYKTOB U
annapaTHbIX KOMNOHEHTOB 1 0cobeHHoCTU B paboTte ¢ koHTponnepamn S7-300, S7-400, S7-1200, S7-1500,
HOBblE BO3MOXHOCTW B paboTe ¢ AaHHbIMK U nNporpammoi B S7-1500.

MpeanocbInku:
e OnbiT pabotel ¢ WINDOWS, onbIT paboTbl ¢ koHTponnepamu SIMATIC S7.
Llenu kypca:

o [lony4yeHune HaBbIKOB paboThbl ¢ annapaTHbiMK cpegcTBamm cucteM SIMATIC S7 /300/400/1200/1500,
onepaTtopckUMU NaHensiMmM, OCHOBaMu CO34aHus 1 BBoAaA B SKCMyaTauuio nporpamm ang
koHTponnepoB SIMATIC S7 ¢ nomoLLbo MHHOBALUMOHHOrO nporpammHoro npogykra TIA PORTAL
Bepcum V13.

CopepxxaHue Kypca:

BeepeHue B TIA Portal V13

0O630p cuctemsbl

YyebHble cteHabl S7-300 n S7-1500

Mwurpaums npoekToB

KoHpurypmpoBaHue yCTponcTB 1 ceTen

Pabota ¢ pacnpegenénHon nepudepunen PROFIBUS n PROFINET
Pabota c teramu PLC, co3gaHue, KOHTPOINb M ynpaBrneHue nMu
MporpammupoBaHue koHTponnepa B TIA PORTAL

BeegeHnune B HMI. PaboTta ¢ onepatopckumu nanensmm B TIA PORTAL
OTnagka nporpamMmMbl 1 yCTpaHeHue oWmnbokK

TpaccupoBka NpOLECCHbIX NepeMEHHbIX

BeeaeHve B nporpaMmmupoBaHunsg Ha A3bike SCL

MpakTnyeckne ynpaxkHeHs BbIMOSHAOTCA C UCMOMb30BaHUEM y4ebHbIX CTeHO0B ¢ KoHTponnepamu SIMATIC
S7-300, S7-1500 n ceHcopHbiMu naHensammn TP177, TP700 Comfort, nporpammatopa FieldPG nnn PC (c
yCTaHOBMEHHbIM nporpaMmmHbiM obecnedeHnem TIA PORTAL) n mogenu koHBeriepa.

MpooomxnTenbHOCTb Kypca - 4 OHA.

Unrestricted



Kypc TIA-SERV1

Kypc TIA-SERV1 — cucteMHbIN Kypc MO 06CnyXMBaHUIO CUCTEM, pa3paboTaHHbIX B HOBOM
nporpammHom nakete TIAPortal

LleneBas ayautTopusa: Cneumanuctbl no nyCKoO-Hanagke, cepBUCHbIE NHXXEHEePbI-NMPOorpaMMUnUCTbI.

HasHauyeHune Kypca: HauyanbHbIli Kypc npeaHa3HadeH Ang cneunanuctoB, KoTopble ByayT o6enyxumBaTb
aBTOMaTM3npoBaHHble NMMHUK Ha 6a3e koHTponnepoB SIMATIC S7 ¢ ncnonb3oBaHMeM NaHenen oneparopa,
WwrHHon cuctembl PROFIBUS 1 PROFINET ¢ nomoLbo HoBoro nporpaMmmHoro obecnevenuns TIA Portal.
Kypc obecne4ynBaeT HavanbHbI CUCTEMHBINA YpOBEHb 3HaHun ansa pabdotsl ¢ TIA Portal ona obcnyxmnsaHuns um
BBOAA B 3Kcnnyataumto cnctem Ha 6ase SIMATIC S7-1500.

Mpeanocbinku:
e OnbiT pabotel ¢ WINDOWS, »xenateneH onbIT paboThbl C KOHTPOIiepamm
Llenu kypca:

e [lonyyeHne HaBbIKOB paboThl C annapaTHbIMU M NporpaMMHbiMK cpeacteamm cuctem SIMATIC S7-
1500, cTtaHummn pacnpegenéHHon nepudpepun ET200SP, yacTtoTHLIX NpeobpasoBaTtenen Sinamics
G120, ¢ onepaTopCkuMy NAHENSAMN U WMHHBIMU cructemamun. OByyeHne obCnyxuBaHWIO 1 BBOAY B
aKcnnyataumo cucteM Ha 6ase koHTponnepor SIMATIC S7-1500 ¢ nomMoLLb NPOrpaMMHOro
npoaykta TIA PORTAL.

CopgepxxaHue Kypca:

O630p cemenicTBa Simatic S7

Beenerwue B TIA Portal

MoHTax n obcnyxusaHune KoHTponnepos Simatic S7
Y4yebHbI cTeHA

KoHpurypmpoBaHue yCTponcTB 1 ceTen

Pa6ota ¢ Teramn PLC

Beopg B akcnnyaTaumio annapaTHoOW YyacTu

Pabota ¢ pegaktopom 6riokoe B TIA PORTAL
Onepauun ABomMYHOM Normkn 1 obpaboTka umcen
BeengeHve B HMI(ynpaBneHue c onepaTtopckon naHenm).
BeeneHne B PROFIBUS DP 1 PROFINET
YnpaBneHue npMsogamu

PesepBHOe konmpoBaHMe 1 COBMECTUMOCTb BEPCUN

Kypc coaepxut 6orbLuoe KONMMYecTBO NPaKTUYECKUX YIPaXKHEHWUIA, BbIMONTHAEMbIX C UCMOSIb30BaHNEM
y4ebHbIX cTeHaoB ¢ kKoHTponnepamu SIMATIC S7-1500 n ceHcopHbiMu naHenamu TP700 Comfort,
nporpammartopa FieldPG nnn PC (¢ yctaHoBneHHbIM nporpammHbiv obecnedernnem TIA PORTAL) u mogenu
KOHBenepa.

MpopoonmxnTenbHOCTb Kypca - 5 gHen.

Unrestricted



Kypc TIA-SERV2

Kypc TIA-SERV2 - pacluupeHHbI Kypc No o6cnyxmBaHUo cuctem Ha 6a3e koHTponnepoB Simatic S7-
1500, pa3paboTaHHbIX C NOMOLLLK MHHOBALUMOHHOIO nporpammHoro obecneyeHus TIAPortal

LleneBas ayautTopusa: Cneumanuctbl no nyCKoO-Hanagke, cepBUCHbIE NHXXEHEePbI-NMPOorpaMMUnUCTbI.

HasHauyeHune Kypca: PaclumMpeHHbI Kypc npeaHa3HadeH Ans cneunanuctos, KoTopble ByayT obcnyxmBaTh
UNu BBOAUTL B 3KCMyaTauuio aBTOMaTU3MpOBaHHbIE NMHMK, ynpaensemMble koHTponnepamm SIMATIC S7 ¢
ncnonb3oBaHWeM naHernen onepatopa, WuHHbIX cuctem PROFIBUS n PROFINET. Kypc HanpaBneH Ha
yrny6neHue 3HaHun no pabote ¢ nporpammHbiv obecneyerHrem TIA Portal anga o6cnyxmBaHmsa n BBoga B
akcnnyataumto cuctem Ha 6ase SIMATIC S7-1500.

Mpeanocbinku:
o [lpoxoxgeHwue kypca TIA-SERV1
Llenu kypca:

e PacwupeHune 3HaHMIM 1 nony4yeHne OONONMHUTENbHbLIX HaBbIKOB paboThbl C annapaTHbIMU 1
nporpammMHbiMu cpegctesamu cuctem SIMATIC S7, onepaTopCckuMy NaHenamMmn 1 LWUHHBIMU CUCTEMamMu
Ans obcnyxuBaHusi 1 BBOAA B 3KCNnyaTaumio cucteM Ha 6ase koHTponnepos SIMATIC S7-1500 ¢
nomoLLbio nporpammHoro npogykra TIA PORTAL.

CopgepxxaHue Kypca:

BBoa B akcnnyatauuio annapaTtHoOn 4acTu U nporpaMmbl

CosgaHune, pegaktupoBaHue 1 paboTa ¢ 6riokamm gaHHbIX

PyHKUUN 1 PYHKUNOHANbHbIE BIOKN

O6paboTka owmnboK U NporpaMmmMMpoBaHMe OpraHM3aLnoOHHbIX BITOKOB
O6paboTka aHanoroBbIX CUrHaNoB

®dyHKUUKN TecTUpOBaHKA 1 oTNaakun. MNMonck n yctpaHeHne owmnbok
O6cnyxmBaHne n nogaepxka ¢ Web Service gna CPU n HMI
Cuctema coobuieHunn gns HMI yctporcTe(naHene onepartopa)
KoHTponb nogkntoyeHns HMI ycTpoicTs n cuHxpoHusauus spemeHn CPU
CosgaHuve cMcTeMHON auarHoCcTuku 1 BbiBod €€ Ha HMI ycTponcTea.
YnpasneHue npusogom no PROFIBUS DP u PROFINET

BeepeHune B SCL

BeeaeHve B nporpammupoBaHmne Ha a3bike GRAPH

Kypc coaepxut 6orbLuoe KONMMYecTBO NPaKTUYECKUX YIPaXKHEHWUIA, BbIMOSTHAEMbIX C UCMOSIb30BaHUEM
y4ebHbIX cTeHaoB ¢ koHTponnepamu SIMATIC S7-1500 n ceHcopHbiMK naHenamu TP700 Comfort,
nporpammartopa FieldPG nnn PC (c yctaHoBneHHbIM nporpammHbiv obecneyeHnem TIA PORTAL) n mogenu
KOHBenepa.

MpopoonmxnTenbHOCTb Kypca - 5 gHen.

Unrestricted



Kypc TIA-SERV3

Kypc TIA-SERV3 - 3akntiounTenbHbINA Kypc nNo o6CnyXuBaH1Uio cucTeM Ha 6a3e koHTponnepoB Simatic
S$7-1500, pazpaboTaHHbIX C MOMOLLLIO MHHOBALMOHHOIO NporpamMmmMHoro o6ecneyeHus TIAPortal

LleneBas ayautTopusa: Cneumanuctbl no nyCKoO-Hanagke, cepBUCHbIE NHXXEHEePbI-NMPOorpaMMUnUCTbI.

Ha3HaueHue Kypca: 3aknountenbHblv Kype NnpegHasHaveH a8 cneumnanmncToB 9KCNepTHOro YpOoBHS,
KoTopbIM TpebytoTca yrnybnéHHble 3HaHMA Mo 0BCNy>XMBaHMIO U BBOAY B 3KCMNyaTauuio
aBTOMAaTM3NPOBaHHbIX NNHUK, ynpaBnsemMbix koHTponnepamu SIMATIC S7-1500 ¢ ncnonb3oBaHneM naHenen
onepartopa, WwuHHbIX cuctem PROFIBUS n PROFINET. Kypc HanpaBsrneH Ha nonyyYyeHne 4OnosHUTENbHbIX
3HaHW 1 HaBbIKOB Npu paboTe ¢ nporpaMmmHbiM o6ecneveHnem TIA Portal gns obcnyxmeaHua n BBoga B
aKcnnyataumto cucteM Ha 6a3e koHTponnepos SIMATIC S7-1500.

Mo okOHYaHUK Kypca npegycMaTpuBaeTcs NpoBeeHne TeCTMPOBaHUA cneuunanmcToB no nporpamme SITRAIN
C Bblgayen ceptndukata MexxgyHapogHoro obpasua npy yCrnewHoM BbiNOMHEHUN TECTOBOMO 3afaHus.

MpeanocbInku:
e [lpoxoxaeHue kypcoB TIA-SERV1 n TIA-SERV2
Llenu kypca:

e [lonyyeHune yrnybnéHHbIX 3HaHWI NO UHCTPYMEHTaM ANga 00Cny>KMBaHMSA 1 BBOAA B AKCNIyaTauuio
aBTOMAaTM3UPOBAHHbIX NNHWI, yripaBnseMblx kKoHTponnepamm SIMATIC S7-1500 ¢ nomousto
nporpammHoro npogykta TIA PORTAL.

CopepxaHue Kypca:

BoamoxxHocTn coBmecTHoro pa6otel B TIA Portal

OTtnagka annapaTHOM YacTu 1 NporpamMmmbl

O6cnyxmBaHme ¢ UCMosib30BaHMEM TOMOOMMn

JononHuTenbHble BO3MOXHOCTU 06paboTkm owmnbok B nporpamme
®yHkuun DirectKeys B onepaTopckon naHenm

BeeaeHuve B A3bIk nporpammunpoBaHns STL

CoxpaHeHue npoueccHbIX gaHHbIx B DB

Mpouenypa BbiBoga coobuieHmn Program_Alarm

BBegeHune B npoueccHyto gmarHoctuky ¢ ProDiag

BeeaeHve B kommyHukauun. O6meH gaHHbiMKM no wuHe Industrial Ethernet
e TexHonoruyeckne ob6bekTsl B CPU

Kypc coaepxuT 60mbLUOoe KONMYECTBO MPaAKTUYECKMX YNPaXXHEHWI, BbINOMHAEMbIX C UCMONb30BaHUEM
y4ebHbIX cTeHaoB ¢ koHTponnepamm SIMATIC S7-1500 n ceHcopHbiMK naHenamu TP700 Comfort,
nporpammartopa FieldPG unu PC (¢ ycTtaHoBRneHHbIM nporpaMMHbIM obecnedeHnem TIA PORTAL) n mogenm
KoHBeKepa.

MpoaomknTENBLHOCTL Kypca - 5 oHel ¢ NpoBeAEHNEM B 3aKIMIOYUTENbHLIN AEHb 3K3aMeHa Ha MeXayHapoaHbIN
ceptudmkaT SITRAIN.

Unrestricted



Kypc TIA-Troubleshooting1

Kypc TIA-Troubleshooting1 — Nouck u ycTpaHeHue HeMcnpaBHOCTEN B CUCTEMaX
aBTOMaTM3auumn Ha 6a3e KOHTPONEepPoB U CUCTEM YerloBeKOo-MaluMHHOro uHtepdenca Simatic
(TIA Portal Step7 n TIA Portal WinCC).

LleneBas ayauTopus: MHXeHepbl N0 06CnyXMBaHMIO 1 BBOAY B SKCNyaTauUuto

HasHaueHue Kypca: HadanbHble Kypcbl N0 06CNy>XMBaHMIO 1 NPOrpaMMMPOBaHMIO KOHTPOSNEPOB
Simatic S7 B TIA-Portal (Hanpumep, TIA-PRO1, TIA-1500-1 unnTIA-SERV1+TIA-SERV2) patoT
npeacraBneHnsa 06 OCHOBHbIX MHCTPYMeEHTax Step7, cBsi3aHHbIX C MOUCKOM MPUYMH OTKa30B U
HeucnpaBHOCTEN B cucteMax aBTomatmaaummn. OgHako npakTUKe nomcka HenmcnpaBHOCTEN
NOCBSLLLEHO OTHOCUTENBHO HEDOMbLLOE BPEMS, TaK Kak 3TO TOMbKO 0fHa U3 BaXHbIX 6HA30BbIX TEM.
TIA-Troubleshouting1 — 3To TpeHUHr, B KOTOPOM Ha NepBoe MECTO NOCTaBfieHa, UMEHHO, MpPaKTUKa
noucka HemcnpaBHocTeun. [ToMMMO pacnpocTpaHeHHbIX OTKa30B, y4aCTHUKaM TpeHUHra dyayT
npeabsBNeHbl N JOBOSIbHO pefKkue, HO NO3BOSIAIOWME HArMsaAHO yBUAETb OCOBEHHOCTN apXUTEKTYpPbI
KOHTponnepoB Simatic S7.

Mpepnocbinkm

e 3HaHMSA M NpPaKTUYECKNEe HaBblkM B 0O beMe HayarnbHbIX KYpCOB N0 NPOrpamMmMmnpoBaHmio n
obcnyxusaHuto kKoHTponnepos Simatic S7 B TIA-Portal: TIA-PRO1 nnu TIA-SERV1+TIA-
SERV2 nnu TIA-MICRO1 nnun TIA-1500-1.

Llenu Kypca

e W3yyeHne cnocoboB pe3epBHOro KOMMPOBaHUS U BOCCTAHOBEHUS YNpaBsowmx nporpamm
OS5 KOHTPOSINEPOB U CUCTEM YENOBEKO-MALLMHHOIO MHTEpdenca Simatic.

o OcBoeHue npuémos 1 nHcTpymeHtapua TIA-Portal ana noncka npu4mH HencnpaBHOCTEN B
aBTOMaTM3MpPOBaHHbIX cuctemax Ha 6ase pelweHun Simatic.

e W3yyeHune BCTPOEHHbIX ANArHOCTUYECKMX BO3MOXHOCTEN KOHTPONEepOoB, CTaHLUMM
pacnpegeneHHon nepudepun, CUrHanbHbIX MOAYIEN.

e W3yyeHne ocobeHHOoCTeN MHTEeNNEeKTyanbHbIX KOMMNOHEHTOB CUCTEMbI aBTOMaTU3auuu, a
Takke 0CoOBEeHHOCTEN NPOrpaMMHON apXUTEKTYPbI, MOHUMaHWE KOTOPbIX BaXXHO AS1s1 BbICTPOM
NMOCTaHOBKW JMarHo3a npu CRoXHbIX OTKa3ax.

o ®opmupoBaHMe HaBblka yBEPEHHOIO NPUMEHEHUS CTaH4APTHOrO MHCTPYMEHTapus
nporpaMmmaropa Ans noucka npuyYnH HEMCNPaBHOCTEN.

CopepxaHue

O630p NPUYNH OTKa3a M OMArHOCTUYECKNX BO3MOXHOCTEN

Pe3epBHOe KonMpoBaHWe M BOCCTAHOBMNEHNE AaHHbIX B CUCTEME aBToMaTn3aunm
OWwmnbKM KoMNUNALUU

[dunarHocTrka annapaTHbIX OTKa30B

CuctemHas n yganeHHasa amarHocTmka

®dyHKUMOHanNbHbIE OTKa3bl 1 NPOrpaMMHbIE OLLIMOKK

CeTeBble 0TKa3bl

AnnapaTHoe obecneyeHne, Ha KOTOPOM MPOBOAATCA YNPaXHEHUS: CTEHAObI C KOHTponnepamu
SIMATIC S7-300/1200/1500 1 curHanbHbIMKU MOAYNSIMW C MOAAEPXKKON OMarHOCTUYECKNX ADYHKLMN,
cTaHumamun pacnpegeneHHon nepudepum ET200SP, naHenammn Comfort, 4yacToTHbIMUK
npeobpasoBaTenamm Sinamics G120.

Unrestricted



MporpammHoe obecneveHne, ucrnonbdyemoe anga ynpaxHeHun: TIA Portal Step7 Professional, TIA
Portal WinCC Advanced, TIA Portal Startdrive.

MpoJomKUTENBHOCTL Kypca - 4 OHS.

Kypc TIA-PRO1

Kypc TIA-PRO1 — cUCTEMHbIN KypC MO U3YyYEHUIO MPUHLMNOB KOH(PUIYPUPOBaHUSA U
nporpammMmupoBaHus KoHTponnepoB S7-300/400 B cpene TIA Portal

LleneBas ayauTopusa: nporpaMMunCTbl, UHXEHepPbl — NPOEKTUPOBLUKKK, cneuynanncTtbl NO NMNyCKOo-Hanagke

HasHaueHune Kypca: Kypc npegHasHayeH Ans cneuuanncTos, Kotopbele 6yayT nporpaMMmyMpoBaTh Y BBOAWTL B
3KcnnyaTaumio aBTOMaTM3npoBaHHble NMHUKN Ha 6a3e koHTponnepos SIMATIC S7-300/400 c
ncnonb3oBaHMeM naHenen onepartopa, WwuHHon cuctembol PROFIBUS n PROFINET ¢ nomoLubto
MHHOBAaLMOHHOro nporpammHoro obecneyeHus TIA Portal . Kypc o6ecneuvBaeT HayanbHbIN CUCTEMHbIN
ypoBeHb 3HaHui ans pabotel ¢ TIA Portal no cozgaHmio NpoekToB 1M BBOAY B SKCNyaTauuio cuctem Ha 6ase
SIMATIC S7(300/400) a Takke BBeAeHUe B 6ornee HOBbIE CUCTEMBI, NCMONb3YLoLWme KoHTponnepbl SIMATIC
S7(1200/1500) n pasbAcHeHMe OCHOBHbIX OTAINYMI N HOBbIX BO3MOXXHOCTEN..

Mpeanocbinku:
e onbIT paboTtsl ¢ WINDOWS, xenaTeneH onbIT paboTkl C KOHTponnepamu
Llenu kypca:

e [lonyyeHne HaBbIKOB paboTbl ¢ annapaTHbeiMy cpeacTeamu cuctem SIMATIC S7-300, onepaTopckumu
NaHeNsIMM 1 LWMHHBIMU CUCTEMaMK, N3yYEHNE OCHOB CO30aHUSA U BBOAA B 3KCMyaTaLuio Nporpamm
ans koHTponnepos SIMATIC S7-300 ¢ noMoLL b0 MHHOBALMOHHOIO NporpaMmmHoro npogykra TIA
PORTAL.

CopaepxxaHue Kypca:

O630p cemelicTBa Simatic S7

Beenerue B TIA Portal

Y4yebHbI cTeH

KoHpurypmpoBaHue yCTponcTB 1 ceTen

Pa6ota ¢ Teramu PLC, cozgaHue, KOHTPOSb 1 yNpaBneHue umm
MporpammupoBaHme koHTponnepa B TIA PORTAL, apxuTtektypa 6nokos
Onepaunn gBOUYHON NOTUKM

O6paboTka uncen n matemaTuyeckme NHCTPYKLMK

PaboTta ¢ 6nokamu gaHHbIX

BeeneHne B PROFINET 1 HMI. Pabota ¢ onepaTtopckumu naHensimm B TIA PORTAL
BeeaeHve B PROFIBUS DP n ynpaeneHue npusogamu

®PYHKUMN 1 PYHKLMOHamNbHbIE Broku

OpraHunsaumoHHble 6roku

YcTpaHeHue owmnboK 1 oTrnagka nporpamMmbl

Kypc coaepxuT 60mbLUoe KONMYECTBO MPaKTUYECKMX YNPaXXHEHWI, BbINMOMHAEMbIX C UCMONb30BaHNEM
y4ebHbIX cTeHaoB ¢ koHTponnepamu SIMATIC S7-300, ctaHumi pacnpeaenédHon nepmdepum ET200SP,
YacToTHbIX NpeobpasoBaTenen Sinamics G120 n ceHcopHbIx naHenen TP177(TP700 Comfort),
nporpammartopa FieldPG nnn PC (¢ yctaHoBneHHbIM nporpammHbiv obecnederHnem TIA PORTAL) u mogenu
KOHBewepa.

Unrestricted



[MpogomknTensHOCTL Kypca - 5 oHen.

Kypc TIA-PRO2

Kypc TIA-PRO2-pacluMpeHHbIN Kypc nporpammMmmpoBaHus kKoHTponnepoB S7-300/400 B nporpaMMHOM
nakeTeTIA Portal (npogomxeHue TIA-PRO1)

LleneBas ayauTopusa: nporpaMMunUCTbl, UHXEHepPbl — NPOEKTUPOBLUKKK, cneuynariucCtbl No nycko-Hanagke

HasHaueHune Kypca: Kypc npegHasHayeH Ansa cneuuannctoB, KoTopbele 6yayT nporpaMMmpoBaTh
aBTOMAaTM3NPOBaHHbIE NMHUK Ha 6a3e koHTponnepoB SIMATIC S7-300/400 c ncnonb3oBaHWEM MaHeENew
onepaTtopa, wuHHon cnuctemsl PROFIBUS 1 PROFINET ¢ nomolubto HoBoro nporpammMHoro obecnevenns TIA
Portal. B kypce paccmaTtpuBaroTCsi paclUMpeHHbIE BO3MOXHOCTU ans pabotel ¢ TIA Portal no cosgaHuto
NMPOEKTOB U BBOAY B akcnnyaTauuto cuctem Ha 6ase SIMATIC S7(300/400), a Takke BO3MOXHOCTW NOSTyYEHNS
AnarHoCTMYeckon MHopmaLmMm Npu BO3HUKHOBEHUN OLIMBOK B paboTe CUCTEMBI.

Mpeanocbinku:
o [lpoxoxgeHue kypcoB TIA-SYSUP unn TIA-PRO1.
Llenn kypca:

e [lonyyeHve gONONHUTENBHBIX 3HAHUI No paboTe ¢ annapaTHbiMKU cpeacteamu cuctem SIMATIC S7-
300, onepaTopckMMu NaHenamm, NPOrpaMmMmnpPOBaHMIO U BBOAY B SKCMyaTaL Mo KOMMIEKCHbIX
nporpamMm € NCMNONb30BaHNEM Pa3fMYHbIX S3bIKOB MPOrpamMmmMupoBaHus Ha 6a3e KOHTpONNepoB
SIMATIC S7-300 c nomoLbto nporpammHoro naketa TIA PORTAL.

CopepxxaHue Kypca:

e Y4yebOHblIlh cTEHA

o Ortnagka annapaTHOW KOHGUrypauum KoHTponnepa

e MeTOOMKa co3gaHus NporpaMmmbl

e OOGpaboTka aHanoroBbIx CUrHanoB

e VHCTpyKUMM NepexonoB 1 paboTa ¢ akkymynsitopamm

o DyHKUUKN U PYHKUMOHamMbHbIE BOKK

o Paborta c kocBeHHOM agpecauuer Yepes agpecHble PerncTpbl 1 SHENKM NamaTu
e lcnonb3oBaHne cucTeMHbIX 6riokoB B STEP7

o PaboTta c opraHM3aunoHHbIMK Griokamm

e BbiBOA coobLyeHun o cobbiTuAx n onbkax Ha onepaTopckne naHenm
e [lonyyeHune pacwmMpeHHOM CUCTEMHOWN ANArHOCTUKN

e OcHoBbLI NporpammMmMpoBaHus Ha A3bike S7-Graph

e OcHoBbLI NporpammMMpoBaHus Ha A3bike SCL

Kypc coaepxuT 60mbLUoe KONMYECTBO MPaAKTUYECKMX YNPaXKHEHWUI, BbINOMHAEMbIX C UCMONb30BaHNEM
y4ebHbIX cTeHaoB ¢ koHTponnepamu SIMATIC S7-300 n ceHcopHbiMu naHenamu TP177(TP700 Comfort),
nporpammartopa FieldPG nnn PC (c yctaHoBneHHbIM nporpammHbiv obecnedernnem TIA PORTAL) u mogenu
KOHBenepa.

MpooonmxnTenbHOCTb Kypca - 5 gHen.

Unrestricted



Kypc TIA-1500_1

Kypc TIA-1500_1 — cucteMHbIN KypC MO U3yYeHUI0 NPUHLUNOB KOHUIrypupoBaHUs u
nporpammMmupoBaHus KoHTponnepoB S7-1500 B cpene TIA Portal

LleneBas ayauTopusa: nporpaMMunCTbl, UHXEHEPbl — MPOEKTUPOBLUMKK, cneuynanncTtbl NO NyCKO-Hanagke.

HasHaueHune Kypca: Kypc npegHasHayeH gns cneumanncToB, KOTopble 6yayT nporpammMmMpoBaTh, BBOAUTL B
aKcnnyataumio n obcnyxmeaTb cMCTeMbl aBToMaTm3auum Ha 6ase koHTponnepos SIMATIC S7-1500 ¢
Ncnonb3oBaHMEM NMaHenen onepartopa, CTaHuMi pacnpegenéHHon nepudepun Ha 6ase LMHHBIX CUCTEM
PROFINET. B xoge Kypca u3dy4atoTcsi BO3MOXHOCTU CO30aHUS U BBOAA B dKCNNyaTaumio KOHTponnepos S7-
1500 n nepudpepum ¢ ncnonb3oBaHnem nporpammHoro obecnedexms TIA Portal, a Takke nsyvatorca
OCHOBHbIE OTNINYUS N HOBLIE BO3MOXHOCTW MO CPaBHEHMIO C KOHTponnepamu cepuii 300/400/1200.

Mpeanocbinku:
e onbIT paboTtbl ¢ WINDOWS , xxenaTeneH onbIT paboTbl C KOHTpOMnepamu.
Llenu kypca:

o [lonyyeHune HaBbIKOB paboThl ¢ annapaTHbiMK cpeacTeamu cuctem SIMATIC S7-1500, ceHCopHbIMM
naHenamu Siemens 1 WnHHbIMKU cuctemamm Profinet (Profibus) gna ynpaesneHns pacnpegenéHHon
nepudepuen n npnsogamu Sinamics G120. B xoge kypca, cnywarenu nony4atoT HaBblKM CO34aHUs U
BBOZA B 3KCMMyaTaumio annapaTHOM YacTu, CeTeBbIX MOAKIYEHMI U CO34aHNs NPorpaMm
ynpaBneHns cuctemamu Ha 6ase koHTponnepoB SIMATIC S7-1500 ¢ NOMOLLLIO MPOrpamMMHOro
obecneyeHunsa TIA PORTAL v onuuun Startdrive.

CopepxaHue Kypca

o O630p cemelicTBa KOHTponnepoB Simatic S7

e BsepeHue B TIA Portal

e YyebGHbin cteHa S7-1500 v npuHUMNLI agpecaunn

o KoHdurypupoBaHue ycTpomucTB 1 ceTen

e Paborta c rmobanbHbiMK 1 nokanbHbiMK Teramu PLC, cosgaHue, KOHTPOMb 1 ynpasreHue nmm

o [lporpammupoBaHue koHTponnepa B TIA PORTAL, apxutektypa 6nokoB, paboTta ¢ CUCTEMHOM
namaTtblo. PaboTta B pegaktope

o Onepauun gBOMYHON NOMUKK

o O6paboTka uncen. Hosble yHKUUM B MaTemMaTUKe U KOMMIapaTopax

e Pabora c 6nokamu gaHHbIX. ONTMMU3NpoBaHHble 6nokn B S7-1500/1200.

e Pabota c pacnpegenénHon nepundepnen no PROFINET. Hosoe nokoneHnue ctaHumin ET200SP.

e Pabota c onepatopckumu naHenamm B TIA PORTAL

o DyHKUUKN U PYHKUMOHamMbHbIE BOKK

e OpraHusaumoHHble 6rokM 1 0bpaboTka oLIMBOoK

o [lonck oWnBOK 1 yCTpaHeHNe HencnpaBHOCTEN

o  OyHkuusa aHanusa TRACE ans sanmcu npoueccHbix gaHHbIX B CPU

e WHTerpauusa npueoga Sinamics B NpoekT Ang ynpasneHus no cetsam Profinet

Kypc coaepxuT 60rbLUoe KONMYECTBO MPaKTUYECKMX YNPaXHEHWI, BbIMONTHAEMbIX C UCMONb30BaHNEM
y4ebHbIX cTeHaoB ¢ kKoHTponnepamm SIMATIC S7-1500 n ceHcopHbiMm naHenamu TP700 Comfort, ctaHuuin
pacnpenenéHHon nepudpepun ET200SP, yacTtoTHbIX NpeobpasoBaTtenen Sinamics G120, nporpammartopa
FieldPG nnn PC (c yctaHoBneHHbIM nporpamMmmHbiM obecnieveHnem TIA PORTAL)u mogenu koHBenepa.

MpooomxnTenbHOCTb Kypca - 5 gHen.

Unrestricted



Kypc TIA-1500_2

Kypc TIA-1500_2 — yrny6néHHbIA Kypc MO U3y4YeHUI0 NPUHLUNOB KOH(UTypPUPOBaHUA U
nporpaMmMupoBaHusl KOHTpPonepoB HoBoro nokosneHus S7-1500 B cpene TIA Portal

LleneBas ayauTopusa: nporpaMMunUCTbl, UHXEHepPbl — NPOEKTUPOBLUKKK, cneunanncTtbl NO NMNyCKOo-Hanagke

HasHaueHune Kypca: Kypc npeaHasHadeH ons cneumnanmctos, KOTopble OyayT nporpaMmMupoBaTth, BBOOUTL B
aKcnnyataumio n obcnyxmeaTb cMCTeMbl aBToMaTm3auum Ha 6ase koHTponnepos SIMATIC S7-1500 ¢
MCNonb30BaHNEM MaHenen oneparopa, CTaHUMN pacnpegenéHHon nepudepnm Ha 6ase LUMHHBIX CUCTEM
PROFINET. B kypce paccmaTpuBaloTCs pacluMpeHHble BO3MOXHOCTM Ans paboTbl ¢ TIA Portal no cosganuio
NMPOEKTOB U BBOAY B aKcnnyaTaumto cuctem Ha 6ase SIMATIC S7-1500, a Takke BO3MOXHOCTM NONyYeHUs
AnarHocTnyeckon nHcpopmaLmm npy BO3HMKHOBEHUN oLLIMGBOK B paboTte cuctembl. Ocoboe BHMMaHue
yaenseTcsl HOBbIM BO3MOXHOCTSIM KOHTponnepos S7-1500, koTopble paHee 6binn He goctynHbl B 300 1 400
cepuisix No paboTe CO CrOXHLIMU TUNaMK AaHHbLIX U KOCBEHHOW agpecauun, aneraHTHO peanu3oBaHHbIMUY B
rpadmyeckmx sa3sbikax nporpammunposanns LAD n FBD.

MpeanocbInku:
o [lpoxoxgeHwue kypca TIA-1500_1 unm TIA-SYSUP.
Llenu kypca:

o [lonyyeHne paclmpeHHbIX 3HaHu No paboTe ¢ annapaTtHbiMKu cpeacteamu cuctem SIMATIC S7,
onepaTopcKkUMU NaHENsiMK, NPOrpaMMNPOBaHNIO U BBOAY B SKCMIyaTauuio KOMMIEKCHbIX Nporpamm ¢
NCNonb30BaHNEM Pa3fIMYHbIX A3bIKOB NPOrpamMmMMpoBaHus Ha 6ase koHTponnepoe SIMATIC S7-1500 c
nomoLLbio nporpammHoro naketa TIA PORTAL. N3yyeHre coBepLUEeHHO HOBbIX MPOrpamMMHbIX
WHCTPYKUMIA 1 annapaTHbIX Bo3amoxHocTen S7-1500.

CopaepxaHue Kypca:

e YuyebHbIl cTEeHA

o Ortnagka annapaTHoW KoHdUrypauun koHTponnepa S7-1500

e MeTOOMKa co3gaHns NporpaMmmbl

e VHCTpyKUMM NepexonoB 1 paboTa ¢ akkymynsitopamm

e (O6paboTka aHanoroBbIX CUrHaNOB U MaTemaTuyeckad o6paboTka C MOMOLLbIO HOBbIX MHCTPYKLMA S7-
1500

e OCHOBbI CTPYKTYPHOIO NporpaMMMpoBaHus, MynbTUIK3EMMNASpHAA MOAErb.

e CnoxHble TUNbl faHHbIX 1 HOBblE BO3MOXHOCTU paboTkl ¢ HUMU B S7-1500. PaclumpeHHblie
NMHCTPYKLNW.

o PaboTta c KocBeHHOW agpecaumen. VIHaekcMpoBaHHbIV 1 BbIOOPOYHbIN JOCTYN K Maccusam B
rpadpuyeckmx asbikax S7-1500

e OnTMMM3MpoBaHHbIE 61OKM B KOHTpornnepax S7-1500/1200.

o CoobLieHuns o cobbiTusax n owmnbkax B HMI - cuctemax

o [lonyyeHne paclMpPeHHON CUCTEMHOW AMarHOCTUKM 1 obpaboTka owmbok

e OcHoBbI NporpammMmpoBaHus Ha a3blke SCL

e OcHoBbLI NporpammMmMpoBaHus Ha A3bike S7-Graph

Kypc coaepxuT 60rbLULoe KONMYECTBO MPaKTUYECKMX YNPaXHEHWI, BbINONTHAEMbIX C UCMONb30BaHNEM
y4ebHbIX cTeHaoB ¢ koHTponnepamm SIMATIC S7-1500 u ceHcopHbiMm naHensammu TP700 Comfort, ctaHuui
pacnpenenéHHol nepudpepun ET200SP, yacTtoTHbIX NpeobpasoBaTtenen Sinamics G120, nporpammartopa
FieldPG nnn PC (c yctaHoBneHHbIM nporpammMHbiv obecnedvennem TIA PORTAL)1 mogenu koHBenepa.

MpogomknTensHOCTL Kypca - 5 oHen.

Unrestricted



Kypc TIA-1500_3

Kypc TIA-1500_3 —Kypc Ans BbICOKOro («3KCNepTHOro») ypoBHA OCBOEHUA NporpaMMnpoBaHus
KoHTponnepoB S7-1500 B cpeae TIA Portal

LleneBas ayauTopusa: nporpaMmMuncCTbl, UHXEHepPbl — NPOEKTUPOBLUKKK, cneunanncTtbl NO NMNyCKo-Hanagke

HasHaueHune Kypca: Kypc npegHasHayeH ons cneumanucToB, KOTopble ByayT nporpammMmMpoBaTh, BBOAUTL B
aKcnnyataumio n obcnyxmeaTb cUCTEMbl aBToMaTm3auum Ha 6ase koHTponnepos SIMATIC S7-1500 ¢
ncnonb3oBaHMeM naHenen oneparopa, wuHHon cuctemol PROFIBUS 1 PROFINET. B kypce
paccMaTpuBaloTCs pacLUMpeHHble BO3MOXHOCTM Ang paboTtel ¢ TIA Portal no cosgaHuio npoekTos 1 BBOAY B
akcnnyataumto cuctem Ha 6ase SIMATIC S7-1500, a Takke BO3MOXHOCTM NONYyYEHUS QUArHOCTUYECKON
MHcbopMaLmmn Npy BO3HMKHOBEHUN oInBOK B paboTe cuctembl. Ocoboe BHUMaHWe yaenseTca HoBbiM
BO3MOXHOCTSIM KOHTponnepoB S7-1500 no co3gaHuio rmbkmx nporpamm, cnocobHbix obpaboTaTh niobble
BHELUHWE 3anpocbl C NOMOLLbIO HOBbIX TUNOB AaHHbIX VARIANT, DB_ANY u HekoTopbix Apyrux. Takke
paccMaTpuUBalOTCst OCHOBbLI CETEBLIX KOMMYHMKaUMi no ceTn Ethernet n paboTa ¢ TexHonornyeckumm
obbeKkTamu.

MpeanocbInku:
e [lpoxoxgeHue kypcoB TIA-1500_1 n TIA-1500_2 nnu TIA-SERV1, TIA-SERV2
Llenu kypca:

o [lony4yeHune yrnybnéHHbIx 3HaHW No paboTe ¢ annapaTHbiMK cpeacTBamm cuctem SIMATIC S7,
onepaTtopckUMU NaHensiM1, NPOrpaMMMPOBaHNIO U BBOAY B KCMIlyaTauuio KOMMMEKCHbIX Mporpamm ¢
MCMNONb30BaHNEM Pa3nMyHbIX S3bIKOB MporpammMupoBaHus Ha 6ase koHTponnepos SIMATIC S7-1500 ¢
nomoLbto nporpammHoro naketa TIA PORTAL . N3ydyeHne coBepLUEeHHO HOBbIX MPOrpamMMHbIX
WMHCTPYKUMIA 1 annapaTHbIX Bo3amoxHocten S7-1500.

CopaepxxaHue Kypca:

o Ortnagka annapaTHoW KoHdUrypauun koHTponnepa S7-1500

e CosgaHuve 6roKOB C BO3MOXXHOCTBHO MHOTOKPaATHOrO MCNOSIb30BaHKS.

o Pabota c Bepcusimm 6rokoB B bubnuotekax

o PaboTa c ykasatensamm n KOCBEHHasi agpecauus

e VHOekcnpoBaHHLIN AOCTYN K MaccuBam.

e MynbTuaksemnnsipHasa Mogerb.

o Paborta c AT-oTobpaxeHnem n BbIGOPOYHbI SOCTYN

e lcnonb3oBaHue ykasatensa Variant n gpyrmx HOBbIX TUNOB AaHHbIX.

o [lporpammupoBaHune coobenun B HMI 1 gnarHoctuka npouecca (ProDiag)
e 3apaHuve peuenTyp 1 BbiBog coobuieHnn B HMI

o BeegeHue B kommyHukaumm Ha Industrial Ethernet

e TexHonornyeckne o6bEKTLI ANS ynpaBneHus nepemeLleHvem u PID-perynnpoBaHus

Kypc coaepxut 6onbLLoe KONMYeCcTBO NPaKTUYECKUX YIPaXKHEHWUIA, BbINONTHAEMbIX C UCMOSb30BaHNEM
y4ebHbIX cTeHaoB ¢ kKoHTponnepamm SIMATIC S7-1500 n ceHcopHbiMm naHenamu TP700 Comfort, ctaHuun
pacnpegenéxHHon nepudepum ET200SP, koHTponnepamu S7-1200, nporpammaTtopa FieldPG nnmn PC (¢
yCTaHOBMEHHbIM nporpaMmmHbiM obecnedeHnem TIA PORTAL) n mogenu koHBeviepa.

MpooomxnTenbHOCTb Kypca - 5 oHen ¢ NpoBeAeHNEM B 3aKOUYUTENbHbIV AEHb 3K3aMeHa Ha MexXayHapoaHbIN
ceptudmkaT SITRAIN.

Unrestricted



Kypc TIA-PLCProg1 (TIA-PLCPR1)

Kypc TIA-PLCProg1 - lNpakTukym no pa3paboTke, o6cnyxMBaHuIo U BBOAY B 3KCnnyarTauuio nporpaMm
ans koHTponnepoB Simatic S7. YpoBeHb 1 — nornyeckoe n nocnegoBaTtesibHOe yrnpaBrieHue.

LleneBas ayauTopusa: NHXeHepbl - NPOrpaMMnCTbl, MHXXEHEPbI - MPOEKTUPOBLLNKHA.

HasHaueHune kypca: Kypc TIA-PLCProg-1 aBnsieTca npakTukymoMm no pa3paboTke, 06CnyXnBaHuio 1 BBOAY B
aKcnnyaTaumio nporpaMMHoro obecneveHns Ans cucteM aBTomaTmsaumm Npous3BoacTBa U ynpasneHns Ha
6a3e koHTponnepoB S7-300/400 unu S7-1200/1500 ¢ ncnons3oaHnem cpeabl TIA-Portal. JaHHbIN TpeHWUHT
No3BOMNSET NPUOBPECTU HABLIKM MOHUMaHUA N pa3paboTkv NporpaMm Ans 3agad Nnorm4eckoro ynpaBneHns Ha
asblkax S7-LAD, S7-FBD, a Takke 3agad nocrnegoBaTternibHOrO ynpasneHus Ha a3bikax S7-Graph, S7-LAD, S7-
FBD.

Mpeanocbinku:

e 3HaHMA N NpaKTUYECKNE HABbIKM B 0O0BbEME HavarbHbIX KYpCOB MO NPOrpamMmmMmMpoBaHUIo 1
obcnyxusaHuio KoHTponnepos Simatic S7: TIA MICRO1 unu TIA-SERV1+TIA-SERV2 nnun TIA-1500-1

Llenu kypca:
o [loBTOpEHME M 3aKpenneHne Ha NpakTuke 6a30BbIX 3HAHUI U HABLIKOB, MPUOBPETEHHbIX HA HaYanbHbIX
Kypcax no nporpaMmMuUpoBaHM1IO 1 06CIyXMBaHUO KOHTponnepos Simatic S7.
o [MpuobpeTeHne HaBblka NO peLLeHMIo 3a4a4y NorM4eckoro 1 nocneaoBaTenbHOro ynpasneHus Ha

A3blkax nporpammunpoBanns S7-LAD, S7-FBD u S7-Graph.

CopgepxxaHue Kypca:

MpuHUMNBI M Nprembl pas3paboTky nporpamMmmHoro obecneyeHus ang cMcTem asTomMmaTusaumm
Tunbl 3agay B cuctemax ynpasneHus n Bolbop A3bika NporpaMMmMpoBaHns

Mpuémbl cosgaHnsa NOBTOPHO MCMONb3YeMOoro koaa

[MporpammMupoBaHme CUCTEM JIOrMYECKOro ynpaBneHns

CucTtembl nocnegoBaTenbHOMo ynpasneHns

Peanusauna anroputMoB nocnegoBaTtenbHoro ynpaesneHus Ha sasbikax LAD/FBD.
Peanusauna anroputMoB nocnegoBaTenbHOro ynpasneHns Ha sissikax STL/SCL.
CuHTakcuc asblka S7-Graph, pegaktop, HaCTpPONKM KOMNUNATopa.

lMporpammupoBaHve cuctemM NocrefoBaTenbHOro yrnpasneHus

MpakTuyeckmne ynpaxxHeHMs BLIMONHATCA C MCNOMNb30BaHNEM BUPTYarnbHbIX CTEHAOB, CBA3aHHbLIX C
cumynatopom koHTpornnepa PLCSIM Advanced, a takke FieldPG unu PC (c yctaHoOBNEHHbIM NporpaMmMHbIM
obecneyeHnem TIA PORTAL.

MpogomknTensHOCTb Kypca - 4 OHS.

Unrestricted



Kypc TIA-PLCProg2

Kypc TIA-PLCProg2 - lNpakTukym no pa3paboTke, o6cnyxMBaHuio U BBOAY B 3KCnnyarTauuio nporpaMmm
Ana koHTponnepoB Simatic S7. YpoBeHb 2 — onepupoBaHue AaHHbLIMU CIIOXXHOW CTPYKTYpPbI.

LleneBas ayauTopusa: NHXeHepbl - NPOrpaMMnCTbl, MHXXEHEPbI - MPOEKTUPOBLLNKHA.

HasHaueHune kypca: Kypc TIA-PLCProg-2 asnsietca npakTukymoMm no pa3paboTke, 06CnyXnBaHuio 1 BBOAY B
aKcnnyaTaumio nporpaMMHoro obecneveHns Ans cucteM aBTomaTm3aumm NpousBoacTBa U ynpasnieHns Ha
6a3e koHTponnepoB S7-300/400 unu S7-1200/1500 ¢ ncnons3oaHnem cpeabl TIA-Portal. JaHHbIN TpeHWUHT
No3BOMSET NPUOBPECTU HABLIKN MOHNUMaHUA 1 pa3paboTkM NporpaMm Ans 3agay onepupoBaHns CNOXHLIMW U
CTPYKTYPUPOBAHHBbIMW AaHHbIMK Ha s3blkax S7-SCL n S7-STL.

Mpeanocbinku:

e 3HaHuA N NpakTUyeckne HaBblkM B 06 beMe HayvarnbHbIX KypcoB MO NPOrpaMMmnpoBaHmio 1
obcnyxmBaHuo koHTponnepos Simatic S7: TIA-MICRO1 unu TIA-SERV1+TIA-SERV2 unu TIA-1500-
1.

e [1na 6onee rnybokoro ocBoeHWs NPUEMOB yrnpaBreHnst CAoXHbIMU AaHHBIMK Ha a3bike S7-STL nepen
NPakTUKYMOM pekoMeHAyeTCst NporTK ogmnH n3 kypcos TIA-1500-2, TIA-PRO2, ST7-SERV3, ST7-
PRSERV, ST7-PRO2 nnu ST7-PRG2.

e [Insa 6onee rnybokoro oCBOEHWS NPUEMOB yNpaBneHNs CNOXHbIMU AaHHBIMU Ha s3bike S7-SCL nepen
NPakTUKYMOM pekoMeHAyeTcs NponTn ogmnH ns kypcos ST7-SCL unu TIA-SCL.

Llenu kypca:

e [puobpeTeHne HaBblka NO peLLeHNIO 3a4ay ONepMpPOBaHNS CNOXHO CTPYKTYPUPOBAHHBIMU JAHHBLIMY B
cucTemax ynpasrneHus
e YrnybneHHoe usyyeHve npuémMoB NporpaMMmMpoBaHns Ha a3blike S7-SCL

CopepxaHue Kypca:
e Tewmbl anga nostopeHus (Mo BbIboOpy obyyatoLerocs):

Tunbl gaHHbIX B KOHTponnepax Simatic S7

CuHTaKkcuc, OCHOBHbIE KOMaHAbl 1 KOHCTPYKUMK s3blka S7-STL

Jlornyeckume onepaumu

Onepaunn ¢ yncnamm

KOHCTpyKUMM BETBREHMS U LMKNa

KocBeHHas agpecauns

Pepaktop si3blka S7-SCL, otnagka nporpammbl U HACTPOMKK KOMNUIISATOpPaA

Mpoune Tembl, Kacatowmecs cuHTakcmca a3bikoB STL n SCL, pegakropoB nporpamm u
KOMMUAsiTopa, MOCTOPEHHME KOTOPbIX HEOOX0AMMO AN nepexona K NpakTuyeckomy
nNporpaMMmnpoBaHu1Io

S0 a0TD

e CTpyKTYpHbIE TUMbI AaHHbLIX B KOHTponnepax Simatic S7

e 3agayu 1 anropUTMbl ONEPUPOBAHMUS CIIOXKHO CTPYKTYPUPOBAHHBLIMW JAHHBIMU B CUCTEMAX
yrnpaBneHus

e PaboTta c napameTpamu CroXxHoro Tuna B A3blkax STL n SCL

e Pabota c Tvnamu gaHHbix POINTER, ANY n VARIANT

e Paborta c 6nokamn ARRAY Data Blocks

e YNpaxHeHUs No NporpaMMMpPOBaHNIO CUCTEM OMEPUPOBAHUS CIIOXKHO CTPYKTYPUPOBAHHBIMW AaHHBIMU
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MpvMepbl NpakTUYecKnx 3aaad

e PaspaboTtka dyHKUMIA paboTbl ¢ MaccuBamun: Oydepusauns, NOUCK, BbIYMCIIEHMNE CTAaTUCTHK,
COpTUPOBKA.

e PaspaboTka dyHKUMOHaNa A4nsa BegeHus XXypHanoB B KOHTponnepax Simatic S7.

e PaspaboTka yHKLUMI yNnpaBneHuns CIIOXHO CTPYKTYPMPOBaHHLIMU peLienTamMun B KOHTpornepax Simatic
S7.

e PaspaboTtka dyHKUMOHaNa A4nsa KoMneHcauumnm HepaBHOMEPHOWN Harpy3Kkun neHTbl KOHBerepa.

e PaspaboTtka dyHKUMI Bydepusaumm gaHHbIx Ansa segeHus 6oictpbix apxusos Teros B WinCC
(SCADA).

MpakTnyeckue ynpaxxHeHMs BbIMNOMHATCA C UCMOMb30BaHNEM BUPTYaribHbIX CTEHA0B, CBA3AHHbIX C
cumynatopom koHTponnepa PLCSIM Advanced, a takke FieldPG unu PC (c yctaHoBNeHHbIM NporpaMmMHbIM
obecneyeHnem TIA Portal).

Kaxxablin yHaCTHMK TPEHUHra CaMOCTOSTENBHO peLlaeT - NPaKkTUKe NPUMEHEHUS Kakoro N3 3bIKoB
nporpammmpoBanus: S7-SCL nnn S7-STL, cneayeT yaenutb 6onblue BHUMaHUS.

MpooomxnTenbHOCTb Kypca - 4 OHA.

Kypc TIA-SCLA1
Kypc TIA-SCL1 - MNporpammupoBaHue B TIA Portal Ha a3bike SCL. YacTb 1

LleneBas ayautTopusa: IMporpaMMUCTbI, MHXEHEPLI NO BBOAY B 3KCnJlyaTauunto, UHXeHepbl No HacCTpoWnke,
MHXXEHEePbl MO TEXHNYECKOMY O6CJ'Iy>KVIBaHVII-O, nepcoHan no TexHn4eckomy OGCJ’Iy)KVIBaHVII-O, CepBUCHbIN
nepcoHar

HasHaueHune kypca: TIA Portal (The Totally Integrated Automation Portal) npeaoctaenset pabouyto cpeny
ONS KOMMIEKCHOr0 CKBO3HOro NpoekTupoBaHuns Ha Gase SIMATIC STEP 7 u SIMATIC WinCC. Ecnu Bbl
xotute nporpammupoBatb ans SIMATIC S7-1500 Ha si3blke BbICOKOrO YPOBHSI, BblOupanTe 3TOT Kypc. Ha
NpoCTbIX MpUMepax Mbl Nokaxem Bam npeumyllecTBa BbICOKOYPOBHEBOMO fA3blka nporpammupoBaHus. Kypc
HaueneH Ha obydeHue cnywartenen OCHOBaM CTPYKTYpPUPOBAHHOrO fA3blka nporpammupoBaHus (Structured
Control Language - SCL) u BO3MOXHOCTAM cpefbl pa3paboTku. Bo Bpemsa obyyeHus Bbl co3pgaauTe cBou
coBCTBEHHble OCHOBHble SCL-nporpammbl, BbIMOMHUTE MX OTMNadKy M TecTupoBaHue. Takke Bbl HayuuTechb
BbINONHATL AnarHoctmky SCL-6nokoB.

Mpepnocbinku (Heo6xoanmas npeaBapuTeNnbHasA NOAroToBKa)
3HaHua SIMATIC STEP 7 Ha 6a3e TIA Portal, cootBetctBytowme TIA-SYSUP, TIA-SERV2 nnu TIA-PRO1.
Llenu Kypca
Mpongsa kypc, Bel cmoxeTe:
e YuTtaTb, NOHMMaTb, fopabaTtbiBaTb, TECTUPOBaTb W OTNAXUBaTb OCHOBHblE MNpPOrpamMmbl,
HanucaHHble Ha BbICOKOYPOBHEBOM s13blke nporpammupoBaHus (SCL).
o  CokpaTuTe 3aTpaTbl BPEMEHM Ha CO34aHNE NPorpaMm As1si 6a30BbIX NPUIOXKEHUA N YCUIUSA MO

nogaepkke 6a3oBbIX NPOrpaMm Mo CPaBHEHUIO C A3bIKOM MHCTPYKUMI (Statement List -STL).

Bbol MoxeTe yrnyoutb Bawwm TeopeTnyeckue 3HaHWS  C MOMOLLbO MHOFOYMCMEHHBIX MNPaKTUYECKUX
yNpaXxHEeHUN.

CopepxaHue
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OcHoBbI s13blka NporpammupoBaHna SCL

Pepaktop SCL

Twvnbl AaHHbIX

Komangpl SCL

YnpaBnsitoLne CTpyKTypbl

HesBHble 1 ABHbIE Npeobpa3oBaHms

BbI30B 1 paspaboTka yHKUMIA U PyHKUMOHAnNbHbIX 6riokoB B SCL
CospaHue npoekta B SCL

Pabota ¢ maccuBamum

PaboTta c TeramMmu u CMMBOJbHLIMU UMEHaMK 6NOKoB

BeepgeHune B ocHOBHble komaHabl SCL

CospaHue, otnagka u TectupoBaHme Bawunx cobctBeHHbIX SCL - nporpamm
3akpenneHne maTepuana Ha NpakTUYeCKUX 3aHATUSAX € NomoLLblo mogenu cuctemel SIMATIC S7-1500

B atom kypce Bbl Oygete paboTaTtb ¢ nporpaMmmHbiM o6ecneveHmnem SIMATIC STEP 7 Ha 6a3e TIA Portal.

MpoOomKUTENBHOCTL Kypca — 3 AHS

Kypc TIA-SCL2
Kypc TIA-SCL2 - NporpammupoBaHue B TIA Portal Ha a3bike SCL. YacTtb 2

Lilenesas ayauTopums: NporpamMMUCTbI, MHXEHePbI Mo BBOAY B 3KCMIyaTaLMio, MHXEHepb! No Hanaake,
VHXXEHEp MO TEeXHUYECKOMY OBCIYX1BaHMIO, NEepCoHan No TEXHUYECKOMY 06CMYXMBAHWUIO, CEPBUCHBIN
nepcoHar

HasHaueHune kypca: TIA Portal (The Totally Integrated Automation Portal) npeaocraensietr pabouyto cpeny
ONs1 KOMMMEeKCHOro npoektupoBaHus Ha 6asze SIMATIC STEP 7 n SIMATIC WinCC. Bbibupaiite aTOT KypC,
ecnn Bbl xotute nporpammupoBatb Ha 6ase SIMATIC S7-1500, ucnonb3ys BbICOKOYPOBHEBbIN HA3bIK
NporpaMMmMpoBaHns. Ha cnoxHbix npuMepax Mbl MoKaxem Bam npeumyllectsa, nosiBNsiolMecs npu
NMPYMEHEHUN A3blka BbICOKOro ypoBHA. Kypc opueHTMpoBaH Ha nonHoe obyyeHue cnywartenen A3biky u
BO3MOXHOCTAIM Cpefbl NPOEKTUPOBAHUSA Ha CTPYKTYpPUPOBAHHOM f3blke npoektupoBaHusa (Structured Control
Language — SCL). Bo Bpems obydeHus Bbl cosgagute csou cobctBeHHble SCL-nporpammbl, oTnagute u
npoTecTupyeTte ux.

Mpeanockinku (Heo6xoanMmas npeaBapuTenibHas NOAroToBKa)

3HaHue SIMATIC S7 Ha 6a3e TIA Portal, cootBeTcTBytowee TIA-SCL1 unu 6onbLuoi onbiT paboTbl C TaKUMM
A3bIKaMy BbICOKOrO YpOBHS, kak Pascal, C nnu Basic. [ina nocnegHero — onbiT pabotel ¢ SIMATIC STEP 7 Ha
ocHoge TIA Portal, cootetctBytowmn TIA-SYSUP nnu TIA-PRO2 aBnsieTca o6si3aTenbHbIM

Llenu kypca

Mpongsa kypc, Bbl cmoxeTe:

e 3HauuTenbHO COKpaTUTL 3aTpaTbl BpPEMEHM Ha CO3[aHWe U NOAAEPXKKY nporpamm Grnarogaps
MCNoNb30BaHM1IO A3blka BbICOKOro ypoBHA (SCL) BmecTo ga3bika (STL) unn LAD/FBD (koHTakTHas norvka
/cxembl PyHKUMOHANbHBIX 6OKOB)

o CospgaBaTb, OTN@XMBaTb U TECTUPOBATL CrOXHbIE Nporpammbl Ha SCL

e  3akpenuTtb pesynbTaTbl 0O0y4eHUsi, NPUMEHSIA Ha npakTuke Bawwm TeopeTnyeckme 3HaHUS Ha Mogdenu
TIA —cuctemsl, coctoswen M3 cuctemsl astomaTtnsauumn SIMATIC S7-1500 1 mogenu KoHBenepa.

CopepxaHue

e CnoxHble TUMbl AaHHbIX
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O6paboTka owmbok B 6noke

O6paboTka ncxogHblx TekctoB SCL

CospaHne SCL 6nokoB ¢ ONTUMU3NPOBAHHOW NPOM3BOAUTENBHOCTLIO

CospaHune 6nokoB, COBMECTMMbIX C BnbnmoTekamu

Pabota ¢ maccusom DBs

PaboTta ¢ MynbTu-ak3emnnapHbiMn maccmBamu B SCL

Pa6boTta ¢ Teramm n CMMBOSIbHbIMU UMEHaMu 610KOB

CosgaHuve BNoXeHHbIX PYHKLMI 1 PyHKLMOHanNbHbIX 6nokos B SCL

BeeaeHve B paclumpeHHoe MHOXeCcTBO KomaHg SCL

Ctpokun n obpabotka ctpok B SCL

Wcnonb3oBaHue Tvnos gaHHbIXx DB-ANY, ARRAY[*] n VARIANT B SCL

CosgaHue yHmBepcarnbHbIX 6/10KOB C MCNONb30BaHMEM KOCBEHHOW agpecaumy C MOMOLLbIO TMna
nanHbIX VARIANT

CospaHue, oTnagka n TectupoBaHme Bawmx cobctBeHHbIXx SCL-nporpamm

e 3akpenneHue matepuarna c NOMOLLbIO MPaKkTUYECKNX 3aHATUIN Ha mogenu cuctembl SIMATIC S7-1500
e 3akpenneHvie matepuana Ha NPakTU4EeCKUX 3aHATUAX C NomoLlbio mogenu cuctembl SIMATIC S7-1500

B atom kypce Bbl 6ygete paboTath ¢ nporpaMmmHbiM o6ecneveHnem SIMATIC STEP 7 Ha 6ase TIA Portal.

MpoOomMKUTENBHOCTL Kypca — 2 AHS

Kypc TIA-GRAPH

Kypc TIA- GRAPH - cuctemHbI Kypc no co3gaHuio cMcTeM nocriegoBaTenbHOro ynpaBsneHus Ha 6ase
KOHTponnepoB S7-1500 n nporpammunpoBaHna nx Ha sa3bike GRAPH B cpege TIA Portal.

LleneBas ayauTopusa: NHXeHepbl - NPOrpaMMnCTbl, MHXXEHEPbI - MPOEKTUPOBLLNKHA.

HasHaueHune Kypca: Kypc npegHasHadyeH ons cneumannctoB, UMeLwmx HaBblkun paboTsl B TIA Portal,
KOTOpbI€ NAaHMpyoT NporpaMmmMmpoBaTh Y BBOOUTL B 3KCNyaTaumio NporpaMmbl KOHTPOSNEPOB Ha A3bIKe
GRAPH c nomoLbo HoBoro nporpammHoro obecneyerus TIA Portal. Kypc o6ecneunBaeT nonHblii
CUCTEMHbIN ypOBEHb 3HaHWUN and paboTsl ¢ sa3bikom GRAPH B TIA Portal, komaHgamu, nHTepdgencom,
WMHCTPYMEHTaMu NporpamMmmMmpoBaHuns 1 AnarHocTukn. B Kkypce 4eMOHCTPUPYOTCA BO3MOXHOCTY BU3yanu3sauum
nporpamm GRAPH Ha yctponcteax HMI. Tak kak a36ik GRAPH B BbICOKOIN CTeNneHn CTaHgapTU30BaH, Kypc
MOXeT ObITb NnoneseH Ansi paboTarLwmx ¢ 3TUM A3bIKOM Ha kKoHTpornnepax S7-1200 n B cpege STEP7.

MpeanocbInku:
e OcHoBHble HaBblkK paboTbl ¢ koHTponnepamn SIMATIC S7-1500.
Llenu kypca:

e [lonyyeHve HaBbIKOB CO30aHNSA CUCTEM MOCMEAOBaTENBHOIO yNpaBneHns u NporpaMMmMpoBaH1s Ha
a3blke GRAPH Ha koHTponnepax SIMATIC S7-1500 1 BBoaa B 3KcnnyaTaumio Takmx CUCTEM C
MOMOLLLbIO MHHOBALMOHHOIO nporpammHoro npoaykra TIA PORTAL.

CopepxxaHue Kypca:

« [locnepoBaTtenbHoe ynpaBneHne

o S7-GRAPH B TIA-PORTAL

« CosgaHve cekBeHcopa

o BosmoxHocTn TectupoBaHua B S7-GRAPH

o Camob6noKnpoBKM 1 CynepBnsopbI
o [encTtBus, 3aBucsLLME OT COObITUN
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o BetBu n ckauku

e YnpaBneHune pabounm pexmMom

o CrtpykTypa aK3eMnnspHoro 6roka gaHHbIX
o [JlokymeHTUpoOBaHue

MpakTuyeckne ynpaxxHeHMs BhIMNONHATCA C MCNOMb3oBaHWeM y4ebHbIx cTeHAoB ¢ koHTponnepamu SIMATIC
S7-1500, PC c ycTtaHoBneHHbIM nporpammHbiM obecneveHnem TIA PORTAL 1 mogenu koHsewepa.

MpooonmxnTenbHOCTb Kypca - 3 OHA.

Kypc TIA-SAFETY

Kypc TIA-SAFETY - Kypc no cuctemam npombILINeHHON 6e30nacHOCTU Ha 6a3e KOHTPONJepoB
SIMATIC S7-1500F.

LleneBas ayauTopus: NporpaMMUCTbI, MHXXEHEPbI, MPOEKTUPOBLLMKA, OGCNYXXMBaIOLLMIA NepcoHart,
CEpPBVCHbIV NepcoHarn.

HasHaueHune Kypca: Kypc npegHasHadeH ang cneumanmcToB, 3aHUMaroLWwmuxcsa pa3paboTkon, Hanaakon,
BBOJOM B 3KCMryaTauuio u obcnyxnBaHmemMm cucTteM NpoMblLLneHHon 6e3onacHocT Ha 6ase KOHTPonnepos
SIMATIC S7-1500F u pacnpegeneHHon nepudepuen Ha PROFINET (ET200SP). B xoae kypca nsyyaetcs
npuHUMN paboTbl cuctem B6esonacHoCcTM U 0bnacTn ux NpumMeHeHnsi. PaccmartpuaroTcs pasnuyHble
KOHpurypaumm n ocobeHHoOCTU nx paboTbl. Ha npakTnyeckmx 3aHaTUSIX peanuayroTcs 3agayn BBoga B
aKcnnyaTaumio 1 AMarHOCTUKM ownbokK, mporpaMmMupoBaHme KoHTponnepa 6esonacHocTu. PaccmaTtpuBaeTcs
06MeH AaHHbIMK, OTHOCALWMNMNCS K 6e30MacHOCTU. YYacTHUKN peannsytoT CBA3b MeXay KOHTponnepamm
GesonacHocTw.

MpeanocbISKK:

e OnbIT pabotel ¢ WINDOWS, ymeHune paboTtatb ¢ nporpaMMHbiM obecneyeHvem STEP7 Ha ypoBHe
kypcoB TIA-1500-1/TIA-SERV1.

Llenu kypca:

e [Mony4yeHune HaBbIKOB paboThl C KOHTPOMNepamu 6e30NacHOCT, co3aaHue nporpamMmmbl 6e30MacHOCTU U
paboTa ¢ MmoaynsMu 6e3onacHoCT! B COCTaBe CTaHLMKU pacnpeieneHHoro BBoAa-BbiBoaa.
e bBesonacHble KOMMYHMKaLUMN MeXay KOHTponnepamm

CopepxaHue Kypca

o O630p cywecTBytownx ctaHgaptoB 6e3zonacHoctn (FTOCT P)

o 0O630p pas3nnyHbIX yCTPONCTB 6e30nacHoOCTH

o [MopkntoyeHre moayner 6e3onacHOCTM BBOAA-BLIBOAA

e BBopg B akcnnyataumio koHTponnepa 6esonacHocTu

e CosgaHue nporpaMmbl 6e3onacHoCTH

o [lpmeHeHMe cTaHgapTHbLIX 6r1okoB 6Ge3onacHoOCTU N3 GubMoTekn
e OO6MeH gaHHbIMK Yepe3 DP/DP unu PN/PN Coupler.

MpakTuyeckne ynpaxHeH1s BbIMNOMHATCA C MCNONb30BaHWeM y4ebHoro cteHaa Ha 6ase koHTponnepa S7-
1513F.

MpogomknTensHOCTb Kypca — 4 OHS.
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