IK-IESYS - cucteMHbIn Kypc no pabote ¢ ceTblo Ethernet B cpeae paspabotkm Simatic Step7

LleneBasa ayautopus: [porpaMMnCTbl; UHXEHEPbI-HaNaa4Ynkn; TeXHUYECKUI NepcoHan;
obcnyXxusaroLwmi nepcoHarnn.

HasHaueHue Kypca: Kypc npegHasHavyeH ans cneumanmcToB, 3aHMMaLWNXCA BBOLOM B 3KCNIyaTtaumio n
obcnyxusaHnem ceten Industrial Ethernet, npymeHsieMbIx B NpoMbiLNeHHOCTU.[1pakTuka Kypca CTpouTca Ha
KomMyTaTopax/ MapLupyTusatopax Siemens u kKoHTponsnepax nuHenkn SIMATIC S7-300/400 .

Mpepnocbinku: 3HaHne cuctem SIMATIC S7 cornacHo kypcam ST-PRG1 unu ST-SERV1

Llenu Kypca: NonyyeHune HaBblkoB paboTbl ¢ Industrial Ethernet B cpene paspaboTku Simatic Step7 v5.x. o
3aBEpPLUEHNN 3TOrO OPUEHTUPOBAHHOIO HA MPaKTUKY Kypca y4acTHUKM OyayT B COCTOSIHUM CTPOUTb U
onTumMmsmMpoBaTh ceTb Industrial Ethernet Ha koMnoHeHTax Siemens, Nony4aTt HaBbIKM NPOrpaMMMpPOBaHUSA
obmeHa gaHHbiMM PLC Siemens u 3awmuTbl coeauHeHnn Ethernet

CopgepxaHue:

Ha kypce paccmaTtpuBaloTcsi TeopeTMdeckmne ocHOBbI NpoTokona Industrial Ethernet u ero cnyx6 B
cootBeTcTBMM C IEEE 802.3. N3yyaeTcs, kak MCMorib3oBaTh MHCTPYMEHTbI KOH(PUrypupoBaHusi, TeCTUpoBaHus
n guarHoctukm Industrial Ethernet, pasnuyHble cnocobbl co3a4aHNs MPOMBbILLIIEHHbIX ceTen Ethernet Ha
KOMMNOHeHTax Siemens. TeopeTnyeckue 3HaHmsa 6yayT 3akpenneHbl MHOFOYUCIIEHHBIMWN MPaKTUYECKUMU
ynpaxHeHNAMU No KOHPUIYPUPOBAHUIO U NPOrpaMMUPOBaHMI0O OBMeHa AaHHBIMU MEXAY YY4aCTHUKaMu CETU C
MOMOLLbIO pa3nuyHbIX NpoTokonos: 1ISO, ISO-on-TSP, TCP/IP,UDP,S7 co3aaHue 6e3onacHbIx(VPN)
COeUHEeHUN Mexay CTaHUNAMU aBToMaTu3aumu.

OcHoebl npoTokona Industrial Ethernet n ero cny6 B cootBeTcTBum ¢ IEEE 802.3
CeTteBble komnoHeHTbl SIMATIC NET gns Industrial Ethernet
KoHdburypmposaHue normyeckux coegmHeHun 1SO,ISO on TCP, UDP B CP343-1
MporpammupoBaHue obmeHa ISO, ISO on TCP, UDP

JOunarHocTtuka Ethernet coeauHeHunn

S7 coeauHeHuns Yepes Industrial Ethernet

Ethernet kommyHMKaLumn Yepes BCTpPOeHHbIN Profinet nHtepdenc CPU

BeepneHue B VPN (co3gaHue 6e30nacHbIX COeanHEHNI)

OcHoBbl TexHonorm PROFINET B cuctemax S7-300/400

MpakTnyeckne ynpaxHeHns BbINOMHAKTCSA C Ucnonb3oBaHnem y4ebHbix cteHgos SIMATIC S7-300 (CPU 315-
2PN/DP) ¢ KOMMyHUKaUWOHHbIMK npoueccopamm CP343-1 n kommyTtatopamu SCALALCE X

rlpO,EI,OJ'DKI/ITeJ'IbHOCTb Kypca: 4 OHS.

Unrestricted



IK-PBSYS — cucteMHbIn Kypc no pabote ¢ ceTbio PROFIBUS

LieneBas ayautopus: MpoeKkTUPOBLUUKI; UHKEHEPBI-HANAAYMKK; TEXHUYECKUIA NEPCoHarT;
o6cnyKuBaroLWwmMn nepcoHan.

HasHauyeHume Kypca: Kypc npegHasHayeH ansi cneumanmctoB, 3aHMMALLMXCSt BBOOOM B SKCMyaTauuio u

obcnyxunBaHnem cetenn PROFIBUS B cpefe pa3spaboTke Simatic Step7 V5.x. NpakTuka Kypca CTpouTcs Ha
KoHTponnepax SIMATIC S7-300/400 n Siemens Profibus-DP nepudepumn n npeobpasoBaTtensax Sinamics

G120.

Mpeanocbinku: 3HaHns cuctem SIMATIC S7 cornacHo kypcam ST-7POR1, ST-7PRG1, ST-SERV1.

Llenu kypca: NonyyeHne HaBblkoB paboTbl ¢ ceTeBom Te3Honornern PROFIBUS DP B cpeae pa3paboTku
Simatic Step7 V5.x o 3aBepLUEHMM 3TOFO0 OPUEHTUPOBAHHOIO Ha NPAaKTUKY Kypca y4acTHuUKM OyayT B
COCTOSHUU CTPOUTL/OBCTYXMBaTb KOMMOHEHTLI 1 ycTpoinctea PROFIBUS DP.

CopepxaHue:

Kypc paccmaTtpuBaeT TeopeTnyeckne ocHoBbl npoTokona PROFIBUS u ero cnyx6 B COOTBETCTBMM C
EN50170/IEC 61158 . 3y4aeT, kak ncnosnib3oBaTb MHCTPYMEHTbI KOHOUIYpnpoBaHUs, TECTUPOBAHMS U
anarHocTtukm Profibus. PaccmaTpuarotcs pasnuyHble meTogbl noctpoeHus cetern PROFIBUS (c nomoLubto
RS 485 ceTeBbIX KOMMNOHEHTOB Y KOMMOHEHTOB C MPUMEHEHNEM ONTUYECKMX BOSTOKOH) OT Siemens.
3akpenneHne TeopeTUYECKMX 3HAHNN C NOMOLLbIO MHOTOUYUCHIEHHBIX MPAKTUYECKUX YIpaXKHe-

Hun ¢ SIMATIC Master/Slave yctponctsamu, DP - penutepom, DP/DP coupler, ontnyeckumn OLM —
nepexogamu, KOMMyHUKaLMOHHbIMK npoueccopamu (CP 342-5), komnoHeHTamu HMI. M3yyaeTcsa BBog B
aKcnnyaTaumo n o6Cny>XuBaHuIO MoAynen aeueHTpannu3oBaHHon nepudepumn cepmm ET200. OTaenbHO
paccmartpuBaroTcs Metoabl onepatusHoun Profibus DP gnarHocTuku, ¢ BIBOAOM OMOBELLEHUI HA NaHenNb
onepartopa.

OcHosHble npuHumnel PROFIBUS B cooteTcTBUM ¢ EN50170/IEC 61158
KpaTkun 0630p aktnBHbIX ycTporcTB PROFIBUS 1 naccuBHbIX CETEBLIX KOMMOHEHTOB
Cnocobbl nepegayn gaHHbix Ha PROFIBUS

S7 CPU kak Profibus macTtep-cucrema

WHTennekTyansHble BegoMble ycTporctea Ha PROFIBUS DP

DP/DP coupler gna coeguHeHuns DP cuctem

O6meH gaHHbiMn HMI naHenn Ha PROFIBUS DP

OunarHoctnueckmn PROFIBUS DP noeTtoputens (DPrepeater)

CP342-5 kak BegyLiee yctponctso Ha PROFIBUS DP

OnepatueHas Profibus DP gnarHocTtuka

OOmeH gaHHbiMM Ha WwuHe PROFIBUS

S7 KOMMYHMKALMOHHbIE CIYXObl

MpakTnyeckne ynpaxHeHns BbINOMHAKTCA C ucnonb3oBaHnem y4ebHoix cteHgos SIMATIC S7-300 (CPU 315-
2DP) ¢ KOMMYHUKaLUWOHHbIMK npoueccopamu CP 342-5,y4yebHoro cteHaa co cTaHUMsIMn
JeueHTpanusoBaHHon nepudepun: ET200, cTeHaa ¢ akTUBHbIMU CETEBLIMU KOMMOHEHTaMU:
anarHocTtmyeckoro nostoputend, DP/DP coupler, ontndecknx OLM nepexogos (NOCTPOEHME ONTUYECKOTO
Profibus cermeHTa).

MpooomKMTEenbLHOCTb Kypca - 4 OHS.

Unrestricted



IK-PNSYS — cuctemMHbI Kypc no pabote ¢ cetbio PROFINET

LieneBas ayautopus: MpoeKkTUPOBLUUKI; UHKEHEPBI-HANAAYMKK; TEXHUYECKUIA NepPCoHarT;
o6cnyKuBaroLwmn nepcoHan.

Ha3HaueHue kypca: Kypc npegHasHayeH Ang cneumanvcToB, 3aHMMaloLWmMXCs Co3aaHmeM u obcnyxnsaHmem
cuctem SIMATIC-S7300/400, B KOTOPbIX peann3oBaHbl NPOMbILLNIEHHbIE KOMMYHUKaLMK C UCMONb30BaAHNEM
WMHHOBaLMOHHOro oTKpbiToro ctaHaapta PROFINET (IEC 61158).

Mpepgnocbinku: 3HaHns cuctem SIMATIC S7 cornacHo kypcam ST-7POR1, ST-7PRG1, ST-SERV1.

Llenu Kypca: lNonyyeHune HaBblkoB paboTbl ¢ ceTeBor TexHonornen PROFINET B cpefe pa3spaboTkm Simatic
Step7 V5.x. Mo 3aBepLIEHNN 3TOr0 OPUEHTMPOBAHHOIO Ha MPAaKTUKY Kypca y4acTHUKM ByayT B COCTOSAHUN
cTpouTb/06CnyKnBaTb KOMMOHEHTbI U ycTporcTBa PROFINEET, y3HatOT kak MOXHO BbICTPO YCTpaHATb
HeuncrnpaBHOCTMU.

CopgepxaHue:

B kypce paccmaTpuatoTcs TeopeTndeckme ocHoBbl npotokoria PROFINET m ero cnyx6 B COOTBETCTBUN C
IEC8802/IEC61158. 3y4aeTca ncnosnb3oBaHNe MHCTPYMEHTOB KOH(OUTYPUPOBAHUS, TECTUPOBAHUA U
anarHocTtukm Profinet. PaccmartpuBatotea paznuyHele Tononorn PROFINET mn cnocobbl nx nocTpoeHus.
3akpennawTca TEOPETUIECKME 3HAHMS C MOMOLLIbIO MHOTOYMCIIEHHbIX NPAaKTUYECKMX ynpaxHeHun ¢ SIMATIC
IO Controller/IO Device yctponctesamu, PN/PN nosToputenem, ontTM4eCcKMMn n npoBOAHbIMU KOMMYyTaTopamm
SCALACE, koMMyHWKaunoHHbIMU npoueccopamm (CP 343-1), komnoHeHTamy HMI. U3yyaeTca BBoa B
3Kcnyatauuio n obecnyxMBaHue mModynen geueHTpanu3oBaHHon nepudepun cepumn ET200, conpsikeHne
ceten Profinet/Profibus, opraHmsaums pesepBupoBaHHOM CETU B CETU

Profinet.OTaenbHO paccmaTpumBaloTcs MeToabl onepaTuBHoun Profinet gnarHocTukn, ¢ BbIBOAOM OMOBELLEHWI
Ha naHenb onepaTopa

O630p NPOMBILLSIEHHBIX CETEN

OcHosbl Industrial Ethernet

OcHosbl npoTtokona PROFINET(IEC8802/IEC61158)

KoMNoHeHTbI ceTu, NOCTpoeHne cetn Ha ScalanceX
MpoekTnpoBaHue cetn PROFINET

ABTOMaTU4eckoe NpeaocTaBreHne MMeHn NocpeaCcTBOM TOMNOMNOrnn
OwnarHocTtuka ¢ nomolbto Cuctembl cbopa owmnbok (Report System Error).
Web-cnyx6bl B PROFINET

N36bITouHble MRP konbua

TexHonorua Shared Device

TexHonorusa |-Device, PLC nHTenekTyansHoe BegomMoe

CeteBblie nepexoabl - PN/PN npexoa.

[narHocTtumka ¢ nomollbto 6rnoka FB126

AHanus cetu ¢ nomowbio PRONETA

OtkpbiTble Ethernet kommyHukaumm CPU-CPU

OwnarHocTtuka npm nomowm T mexaHn3moB

MpakTuyeckne ynpaxHeHus BbINOMHAOTCS C UCnonb3oBaHneM y4ebHbix cteHgos PROFINET (¢ CPU 315-
2PN, ceteBbiMu nepexogamu IE/PB Link, PN/PN coupler, kommyTtatopamm SCALANCE X 1 cTaHumsamu
AeueHTpanusoBaHHon nepudepun ET-200S) n SIMATIC S7-300 (C KOMMYHMKALMOHHBLIMUW NpoLieccopamm
CP343-1PN), nporpammatopamu Field PG wnu PC.

MpoOomKMTEenbLHOCTL Kypca - 4 OHS.

Unrestricted



Kypc IK-OPCSYS
Kypc IK-OPCSYS — OcHoBbl OPC unHtepdenca (STEP 7v5.x), cucteMHbIn Kypc.

LileneBas ayautopus: VHxXeHepbl - NPOrpamMMuUCTbl, UHXEHEPb! — NPOEKTUPOBLLMKN, MHXEHEPbl TEXHUYECKOrO
obcnyXnBaHust U BBoAA B 3KCNyaTauuio.

Ha3HaueHue kypca: B aTom kypce Bbl nsyunte ocHoBbl OPC nHTepdenca, kak knaccudeckoro (Data Access,
Alarms&Events, Historical Data Access), Tak un Unified Architecture. CtaHgapTtel OPC onpegenstoT
pasfiMyHble CTaH4apPTM30BaHHbIE BO3MOXHOCTM AN AOCTYyNa K MHdopMaumm B NpOM3BOACTBEHHOM MpOLIECCE,
TakKoW Kak NepeMeHHble, COOBLLEHUNS!, apXMBHbIE AaHHble. Bbl nsyunte nHrtepdgericol n metogbl OPC,
NO3HAKOMUTECH C OCHOBaMu nporpammMmmnpoBaHms OPC knveHTOB. TeopeTnyeckme cBedeHbs Kypca
nogKpensieHbl MHOXECTBOM MPAKTUYECKUX YNPaKHEHUN.

Mpeanocbinkn: 3HaHWA N NpakTUYeCcKne HaBblkM B 06 beMe HavarnbHbIX KYpCOB MO NPOrpaMMMpOBaHUIO U
o6cnyxuBaHuio KoHTponnepos Simatic S7 8 STEP 7 5.x: ST7-SYH+ST7-STOE nnn ST7-SERV1+ST7-SERV2
unn ST7-PRO1 nnu ST7-PRG1

Lenu kypca: NonyyeHne 3HaHUn B 0611acTh OTKPbITbIX CTAaHAAPTMU3MPOBaHHbIX MHTEPAENCOB A4OCTYNa K
AaHHbIM NPON3BOACTBEHHOro npouecca. lNoHnmanne npumeHeHns WinCC, WIinCC flexible n .Net B kadecTtBe
OPC knneHToB 1 n3y4veHne ocobeHHocTen HacTporkn OPC cepeepoB CrMMEHC.

CopepxaHue:

YUrto Takoe OPC

OcHosebl knaccunyeckoro OPC DA

KoHdurypauma PC ctaHumin

KnneHnt OPC Scout

Simatic Net paclumpeHHble HaCTPOMKWU/YHKLMM
WinCC (SCADA) B kavectBe OPC DA knueHTa un cepeepa
OPC Alarm & Events (ABapun 1 coobLeHus)

OPC HDA pocTtyn K UICTOPUYECKM OaHHbIM
IndustrialDataBrigde

OPC DA knueHT Ha .NET

WinCC Flexible B kauectBe OPC knneHTa 1 cepBepa
OPC XML

OPC UA

Hactpownka SIMATIC NET ans OPC UA

3awmTta goctyna

Mwurpauusa k OPC UA

[narHocTrka n NoUCcK HemcnpaBHOCTEN

MpakTnyeckne ynpaxHeHNs BbINOMHAKTCA C UCNONb30BaHNEM y4ebHbIX CTeHA0B C KoHTponnepamu SIMATIC
S7-300, ceHcopHbIMKU NaHenamu, nporpammartopa FieldPG nnu PC (¢ ycTaHOBREHHBIM NpOorpaMMHbIM
obecneyeHnem TIA PORTAL).

MpoAoMKUTENBHOCTb Kypca - 4 OHS.

Unrestricted



Kypc IK-IWLANSYS

Kypc IK-IWLANSYS — Kypc no NnpoeKTUpPOBaHUI0, HaCTPOMKe U MHTerpauum 6ecnpoBogHOro
obopynoBaHusa cepum SCALANCE W B cuctemy ynpaBrneHust Ha 6a3e SIMATIC S7.

LileneBas ayautopusa: MNporpamMMucTbl, UHXEHepPbl, TPOEKTUPOBLLMKM, 0BCMYXMBaOLLNIA NepcoHart,
CEPBUCHBI NepcoHarn.

Ha3HaueHume kypca: Kypc npegHasHadeH ang cneumanmctoB, 3aHMMaoWwmnxcst pa3paboTkon, Hanaakomu,
BBOAOM B 9KCMyaTaumio n obcnyxmnsaHmem cuctem decnposogHon nepegaym gaHHbix (Wi-Fi) B cuctemax
ynpaeneHuns Ha 6a3e koHTponnepoB SIMATIC S7, a Tak e Bcex criydaeB NpuMeHeHNss 6ecnpoBogHOM
nepeaayn AaHHbIX B MPOMbILLNEHHOCTU. B Xxoae Kypca nayyaroTcsa npuHumnel 6ecnpoBogHon nepeaaym
AaHHbIX NO pagnokaHany. PaccmaTpusatoTcsa TpeboBaHus, npeabsasnsemMble K 6ecnpoBogHon nepegayv
AaHHbIX B MPOMbILLUIEHHOW cpefe: paboTa B pexume peanbHOro BpeMeHU, YyCTpaHeHne nepekpecTHbIX NoMeX,
pe3epBupoBaHue. Ha npakTnyeckmx 3aHATUSIX peanuayoTcsl pasnuyHble KOHUrypaumm 6ecnpoBoaHbIX
ceTen, peluaroLme 3agadm, KOTopble BO3HMKAKOT B pearnbHbIX NMPOMbILUNEHHbIX YCITOBUSIX.

Mpeanocbinkn: OnbiT pabotbl ¢ WINDOWS, ymeHne paboTaTb € nporpaMMHbiM obecneyeHnem STEP7 Ha
ypoBHe kypcoB ST-7PRO1/ST-7PRGL1.

Llenu Kypca: lNonyyeHune 3HaHun o pabote cuctem Wi-Fi, TpMHUMMNOB NOCTPOeHUst 6eECNPOBOAHLIX CETEN U
HaBblkOB paboTbl ¢ obopygoBaHnem cepum SCALANCE W.

CopepxaHue:

OcHOBbI MPOMBILLNIEHHBLIX KOMMYHUKaLMA

BeeneHune B npombilwneHHbin Ethernet.

IWLAN kak komnoHeHT PROFINET

O630p npoaykTos B nuHenke SCALANCE W

BBoa o6opynoBaHus B akcnnyartaumio ¢ nomollbto WEB-uHTepdeinca.
HacTponka Touek goctyna

[Nogknto4veHne KIMeHTOoB.

Peanunsaums npomMbiwneHHbix TpebosaHum B SCALANCE W.
[wnarHocTtrka 6ecnpoBOAHbIX ceTen

MpakTnyeckne ynpaxHeHNs BbINOSHAKTCA C UCMONb30BaHNEM Pa3fMYHbIX TOMEK 4OCTYNA U KITMEHTCKMX
moaynenn SCALANCE W, koHTponnepoB S7-300/S7-400/1500 v nporpammatopa FieldPG wnum MNK.

MpoAoMKNTENBHOCTL Kypca — 4 OHS.

Unrestricted



ST-MODBUS — npakTuyeckum Kypc no pabote ¢ cetbto MODBUSB cpege pa3paboTku
SIMATIC Step 7 v5.x

LleneBasa aygutopus: [1porpaMMnNCTbI; MHXKXEHEPbI-HaNag4mMKkn; TEXHUYECKUIA NepcoHan; 0b6cnyxmBaroLmnm
nepcoHarn.

HasHaueHue Kypca: Kypc npegHasHadvyeH aAnsa cneunanvcToB, 3aHUMaoLWMXCH nporpaMmmMmupoBaHnem
KoHTponneposB SIMATIC S7-300/400, B KOTOpPbIX peann3oBaHbl MPOMBbILLMEHHbIE KOMMYHUKaLUK C
NCMNOSIb30BaHMEM OTKPbLITOr0 KOMMYHUKaLMOHHOMO npoTokona MODBUS.

Mpeanocbinkn: YmeHune pabotatb B cpefe paspabotku SIMATIC Step 7 v5.x; 3HaHua cuctem SIMATIC S7 B
o6beme cnegytowmx ypco ST-7PRO1 unn ST-7PRG1

Llenun kypca: NonyyeHne HaBblkoB paboTbl ¢ npoTtokonamu Modbus RTU, Modbus TCP B cpeae pa3paboTku
SIMATIC Step 7 v5.x. o 3aBepLUEHUM 3TOrO OPMEHTMPOBAHHOIO Ha NPaKTUKYKypca cnylwaTenu 6yayT B
COCTOSIHUM noAkntYaTh U HacTpameaTb ycTponctea Modbus RTU 1 Modbus TCP. BeInonHsATb
nporpammmnposaHe MODBUS BKOMMYHUKaLMIA.

CopepxaHue:

B Kypce paccmatpuBaloT paccmaTpyBaloT TEOPETUYECKUE OCHOBHbIE OTKPbITOr0 KOMMYHUKALMOHHOMO
npotokona MODBUS, koTopbli COOTBETCTBYET CTaHAAPTY MPUHATOMY HEKOMMEPYECKOWN

opraHmsaumm Modbus-IDA. N3yyatoT peanusaumm npotokona Modbus RTU, Modbus TCP u pasnuyHble
cnocobbl noakntoveHnss modbus yctponicts: RS232, RS485, Ethernet. PaccmatpusatoT Tononormio RS485
CeTn 1 cnocobbl NOCTPOEHMS NOCNeoBaTEeNbHbBIX CETEN C MOMOLLBI RS 485 ceTeBbIX KOMMNOHEHTOB,
apXUTEKTYPY BeayLmi-BegomMbli (master-slave). TeopeTnieckmx 3HaHNSA 3aKpensisitoTCA ¢ MOMOLLbIO
NPaKTUYECKMX YNPaKHEHUN NO NPOrpaMMNPOBaAHUIO MacTep cucTeM KoHTponnepa S7-300 ¢ npyMeHeHnem
KOMMYHUKaLMNOHHbIX Moaynen CP341-RS422/485 Modbus RTU HacTpoike 1 NnporpaMmmMmrnpoBaHUIo
KoHTponnepa S7-300 B kavectBe Begomoro Modbus RTU yctpowncTtea. PaccmaTtpuBaeTtcs

npotokon Modbus TCP gns koHTponnepos S7-300/400 ¢ npakTUYeCKMMM YpaXKHEHUSIMN

ans Client n Server peanusauun.

OCHOBHbIEe OTKPbITOr0 KOMMYHMKaLMOHHOro npotokona MODBUS

MocTpoeHne n komnoHeHTsbl ceT Modbus RTU

MacTtep cuctema Modbus RTU Ha koHTponnepe S7-300/400

KoHTponnep S7-300/400 kak Modbus RTU Begomoe ycTpONCTBO

lMoagkntodeHne n nporpaMmmupoBaHne obmeHa Begomblx ycTponcte Modbus RTU
KoHTponnep S7-300 B poniv Modbus TCP Server / TCP Client

OOMeH AaHHbIMU MEXAY HECKONbKMMU KOHTponnepamm no npotokonam Modbus TCP

MpakTnyeckne ynpaxHeHna Modbus TCP BbINOMHAKTCSA C UCNOMNb30BaHMEM y4eOHbIX CTeHaoB Simatic S7-
315 Profinet, koOMMyHMKaLMOHHbIX Mogynen CP343-1 MNpoaormknTtenbHOCTb — 4 OHA

AnutenbHoCTb Kypca: 4 oHs.

Unrestricted



IK-TIAPN — cucteMHbIn Kypc no paboTte ¢ ceTbio PROFINET

LleneBas aygutopus: [poeKTUPOBLLMKN; UHXEHEPBI-HAaNaguYMKN; TEXHUYECKMUIA NepCoHan; obcnyxmeatoLmm
nepcoHarn.

Ha3HaueHue kypca: Kypc npegHasHadyeH Anga cneumanmcToB, 3aHMMAaloLWMXCs Co3aaHmeM 1 obcnyxnsaHmem
cuctem SIMATIC-S7-1200/1500, B KOTOPbIX peanv3oBaHbl MPOMbILLSIEHHBIE KOMMYHMKALMK C
Ncnonb3oBaHNMeM MHHOBALWOHHOIO oTKpbIToro ctaHgapta PROFINET (IEC 61158).

Mpeanocbinku: 3HaHns cnctem SIMATIC S7 cornacHo kypcam TIA-1500-1, TIA-SERV1, TIA-SYSUP.

Llenu kypca: lNonyyeHune HaBblkoB paboTbl ¢ ceTeBon TexHonornen PROFINET B cpeae paspabotku TIA-
Portall. Mo 3aBepLIEHM 3TOr0 OPUEHTMPOBAHHOIO Ha NPAKTUKY Kypca y4acTHUKM ByayT B COCTOSIHUN
cTpouTb/ob6enyxuBaTtb ycTponctea n komnoHeHTbl PROFINET, peanunsoBbiBate PROFINET B kOHTponnepax
S7-1200/1500, 6bICTPO YCTpPaHATb HEMCMPABHOCTMN.

CopgepxaHue:

B kypce paccmaTpuatoTcsa TeopeTudeckmne ocHoBbl npotokonia PROFINET um ero cnyx6 B cooTBETCTBUN C
IEC8802/IEC61158. N3y4aeTca ncnornb3oBaHne MHCTPYMEHTOB KOH(OUIYPUPOBaHUS, TECTUPOBAHUA U
awnarHocTtukm Profinet. PaccmatpuBatotcs pasnuyHbie Tononorn PROFINET n cnocobbl nx NocTpoeHust.
3akpennawTca TeopeTUIeCcKne 3HaHMs C MOMOLLIbKO MHOTOYMCIIEHHbIX NPaKTUYECKMX ynpaxHeHun ¢ SIMATIC
IO Controller/10 Device yctponctsamn, PN/PN nosToputenem, onTM4eCckMMn 1 NnpoBOAHbIMU KOMMYyTaTopamm
SCALACE X, naHenamu nuHenkn Comfortl. N3yyaeTca BBoa B akcnnyaTtaumio n obcnyxnsaHne mogynen
AeueHTpanm3oBaHHon nepudepun cepmum ET200SP, conpsixxeHne cetern PN/PN, conpspkeHne ceTen
Profinet/Profibus, opraHnsauns pesepsunpoBaHHon ceTn B ceTh Profinet.OtoenbHO paccmaTpuBaloTcs MeTOAbI
onepatmBHon Profinet gnarHOCTMKK, C BbIBOAOM aBapuiHbIX COOBLLErMIA HA NaHenb onepaTtopa

O630p NPOMBbILLSIEHHBIX CETEN

OcHoebl Industrial Ethernet

OcHosbl npoTtokona PROFINET(IEC8802/IEC61158)

KoMNoHeHTbI ceTu, NOCTpPoeHne ceTn Ha ScalanceX
MpoekTupoBaHue cetn PROFINET

PepnakTop Tononoruu, 3agaHue MMeHN NocpeacTBOM TOMOOMmn
MporpammupoBaHue guarHoctuku yctponcts PROFINET
Web-cnyx6bl B PROFINET gns SIMATIC n SCALANCE ycTtponcTs
PesepsupoBaHHoe konbLo 1 Media Redundancy Protocol

O6uwee Begomoe ycTponcteo"Shared Device" ans HECKONMbKNX BEOYLLMX
TexHonorusa |-Device, PLC nHTenekTyansHoe BegomMoe
PROFINET IRT — peanunsaumsa U30XHOHHIO pexmnma

LLnto3bl Profinet Gateways - PN/PN npexog.

S7 kommyHukaumm CPU-CPU

OTKpbITbIE KOMMYHUKaunm CPU-CPU (TCP, 1ISO-on-TCP, UDP)
AHanus cetn ¢ nomowibio PRONETA

MpakTnyeckne ynpaxHeHns BbINOMHAKTCA € ucnosnb3oBaHnem yd4ebHbix cteHgos PROFINET (c CPU S7-
1500, ET200SP-CPU, ceTteBbiMu nepexogamu IE/PB Link, PN/PN coupler, kommytatopamu SCALANCE X un
cTaHumamMmn geueHTpanusoBaHHon nepudepum ET-200SP), HMI Comfort, nporpammatopamu Field PG

MpoAomMKNTENBHOCTb Kypca - 4 OHS.

Unrestricted


https://www.sitrain-learning.siemens.com/DE/en/rw62278/

TIA-ETHERNET — npakTtuyeckui Kypc no pabore ¢ ceTbto Ethernet B cpeae paspabotkm TIA-Portall

LleneBas ayautopus: [1poeKTUPOBLUMKN; UHXEHEPBI-HAaNag4YMKN; TEXHUYECKUIA NepPCoHan; obcnyxmesatoLmm
nepcoHan.

Ha3HaueHue kypca: Kypc npegHasHadyeH Ang cneumanvcToB, 3aHMMaloLWmMXCsl BBOAOM B SKCMyaTauumio 1
obcnyxunsaHnem ceten Industrial Ethernet, npymeHsiemMbIX B NPOMbILLNEHHOCTU. [1pakTuka Kypca CTpouTCsl Ha
KomMyTaTopax/ MapLupyTusatopax Siemens u KoHTponnepax nuHenku SIMATIC S7-1500/1200

Mpepgnocbinku: 3HaHns cuctem SIMATIC S7 cornacHo kypcam TIA-1500-1, TIA-Microl

Llenu Kypca: lNonyyeHune HaBblkoB paboTbl ¢ Industrial Ethernet B cpene paspabotku TIA-Portall.

Mo 3aBepLUEHMM 3TOr0 OPUEHTMPOBAHHOIO Ha NPaKTUKY Kypca y4acTHWUKM ByayT B COCTOSIHUM CTPOUTL U
onTumMmsmMpoBaTh ceTb Industrial Ethernet Ha koMnoHeHTax Siemens, nony4aTt HaBbIKM NPOrpaMMMpPOBaHNA
obmeHa gaHHbiMu PLC Siemens u 3awutbl coeauHeHun Ethernet.

CopgepxaHue:

B kypce paccmaTpuatoTcsa TeopeTudeckne ocHoBbl npoTtokona Industrial Ethernet n ero cnyx6 B
cootBeTcTBMM C IEEE 802.3. N3y4yaeTcs, Kak MCNosib3oBaTh MHCTPYMEHTbI KOH(UIypnpoBaHus, TECTUPOBaHMS
n guarHoctukm Industrial Ethernet B cpeae paspabotku TIA-Portall, pasnuyHble cnocobbl co3ganus
npoMbilwneHHbIx ceTen Ethernet Ha komnoHeHTax Siemens. B kypce nsyyaetcsa noctpoeHune 6e3onacHon cetu
C Mcnonb3oBaHnem MapLupytmusatopos/moaynen 6esonacHoctn SCALANCE S 612/613 B kayecTBe hanpsona
n VPN mapLupytmnsatopa ans 3awutbl OTAeNbHbIX YCTPOUCTB U LiENbIX aBTOMaTU3UPOBaHHbIX Y4aCTKOB.
TeopeTunyeckme 3HaHWUs ByayT 3akpenneHbl MHOrOYMCEHHbIMU NPAKTUYECKUMU YIPaXKHEHNAMMN MO
KOH(OUIYypUPOBaHUIO 1 NpOrpaMmMmMpoBaHnio obMeHa JaHHbIMU MeXay yHacTHUKaMM CETU C NOMOLLbLO
pasnuyHbIX NpoTokonos: ISO, ISO-on-TSP, TCP/IP, UDP,S7; NOCTPOEHMIO MapLUpyTM3apyeMon 3aLluLLLeHHON
ceTun ceasbiBatowen PLC Siemens. PaccmatpuBaetcss Web cnyx6bl koHTponnepa PLC 1200/1500 n
yOaneHHoro Aoctyna K aToMy UHTepdency.

OcHoBbl npoTokona Industrial Ethernet n ero cnyx6 B cootBeTcTBuM € IEEE 802.3

CeTteBble komnoHeHTbl SIMATIC NET gns Industrial Ethernet

HacTponka ceteBon koHdurypauum B cpege TIA Portal ana PLC S7-1200/1500

KoHdurypupyemblie n MNMporpammupyembie coegnHeHns. Cnocobbl co3gaHns coeanHeHn.

MporpammupoBaHne odbmeHa B cpeae TIA Portal npotokonos: TCP, ISO on TCP, UDP yepes

BCTpoeHHbIN Profinet untepdenc PLC 1200/1500

IOunarHocTtuka Ethernet coegmnHeHni B cpege TIA Portal

e Simatic S7 coegmHeHus Yepes Industrial Ethernet

e CuHxpoHusauus BpemeHn PLC 1200/1500, MNporpammupoarHne S7 PLC B kauectBe NTP cepBepa
BpeEMEHU

o Hactponka ceteson mapwpyTtmsaumm PLC S7-1200/1500 yepe3 SCALANCE S612/613

e |P BesonacHocTb(VPN) B SCALANCE S612/613

e Web cnyx6bl PLC 1200/1500

MpakTuyeckne ynpaxHeHusi BbINOMHAOTCH C UCNonb3oBaHneM y4ebHbix cteHgoB SIMATIC S7-1513 n S7-
1215 kommyTaTtopamm SCALANCE X208, mapwpyTtudatopamu/mogynsamum 6esonacHoctn SCALANCE S
612/613.

MpoAomMKNTENBHOCTL Kypca - 4 OHS.

Unrestricted



TIA-PROFIBUS — npaktnyeckui Kypc no pabore ¢ cetbio PROFIBUS B cpeae paspaboTtku TIA-Portall

LleneBas aygutopus: [1poOeKTUPOBLUNKN; HXKXEHEPLI-HANagunKn; TEXHUYECKUIA NEPCOHan; obCcnyXMBaroLLnm
nepcoHarn.

HasHauyeHume Kypca: Kypc npegHasHayeH ansi cneumanmcToB, 3aHMMALLMXCSt BBOOOM B SKCMNyaTauuio u
obcnyxunsaHnem cetenn PROFIBUS B cpeae paspaboTke TIA-Portall. lNMpakTuka Kypca CTpontcs Ha
kKoHTponnepax SIMATIC S7-1200/1500 n Siemens Profibus-DP nepudepun n npeobpasopatensx Sinamics
G120.

Mpeanockinku: 3HaHua cuctem SIMATIC S7 cornacHo kypcam TIA-1500-1, TIA-Microl

Lenu kypca: NonyyeHne HaBbikoB paboTbl ¢ PROFIBUS DP B cpege paspabotku TIA-Portall.
Mo 3aBepLIEeHMM 3TOr0 OPUEHTMPOBAHHOIO Ha NMPAKTUKY Kypca y4aCTHWUKM ByayT B COCTOSIHUM CTPOUTb M
ontummnampoBaTb ceTb PROFIBUS DP B cpene paspabotku TIA-Portall,

CopepxaHue:

Kypc paccmaTtpuBaeT TeopeTnyeckne ocHoBbl Nnpotokona PROFIBUS un ero cnyx6 B COOTBETCTBMM C
EN50170/IEC 61158 . 3y4yaeT, kak ncnorb3oBaTb MHCTPYMEHTLI KOHPUIypnpoBaHus, TECTUPOBAHUS 1
anarHocTtukm Profibus.

PaccmaTpuBatoTca pasnuyHble metogbl noctpoeHus ceten PROFIBUS (¢ nomoulbio RS 485 ceTeBbix
KOMMNOHEHTOB N KOMMOHEHTOB C MPUMEHEHNEM ONTUYECKNX BOSTOKOH) OT Siemens.

3akpenseHne TEOPETUYECKMX 3HAHNI C MOMOLLbIO MHOTOUYUCIIEHHBIX MPAKTUYECKUX ynpaxkHeHnn ¢ SIMATIC
1500/1200 Master/Slave yctponctsamu, DP - penutepom, DP/DP coupler, ontudeckumm OLM — nepexogamu,
KOMMYHUKaLMOHHbIMKU npoueccopammn (CP 1542-5, CP1242-5,CP1243-5,),komnoHeHTamun HMI. N3yyaeTca
BBOZ B 3KCMIlyatauuio n o6CnyxMBaH1O Moayren geueHTpanm3oBaHHon nepudpepun cepmum ET200SP.
OtgenbHO paccmaTpuBatoTcs MeToabl onepaTtueHon Profibus DP gnarHoCTukm, ¢ BbIBOAOM COMOBELLEHUN Ha
naHenb oneparopa.

OcHoeHble npuHumnel PROFIBUS B cootBeTcTBUM ¢ EN50170/IEC 61158

O630p ceTeBbIx komnoHeHToB PROFIBUS B cuctemax 1200/1500

Cnoco6bl nepegayn gaHHbix Ha PROFIBUS

CPU 1200/1500 kak Profibus mactep-cuctema

MHTennekTyanbHble Begomblie ycTponctea Ha PROFIBUS DP (CP1243-5,ET200SP-CPU)
MoakntodeHne npeobpasoBaTens YactoThl Sinamics G120 k cetn PROFIBUS
YnpaeneHue npeobpasosaTtenem G120 no Profibus ¢ koHTponnepa PLC1200/1500
DP/DP coupler gna coeguHenus Profibus DP cuctem

O6meH gaHHbiMn HMI naHenn Ha PROFIBUS DP

OunarHoctnueckun PROFIBUS DP noetoputens (DP-repeater)

OnepatueHas Profibus DP gnarHocTtuka

Lnto3sbl ¢ Profinet Ha Profibus

MpakTuyeckne ynpaxHeHusi BbINOMHATCS C UCNonb3oBaHneM y4ebHbix cteHgoB SIMATIC S7-1500 n S7-
1200 ¢ KOMMyHMKaLMOHHbIMY npoueccopamu CP 1542-5, CP1242-5,CP1243-5, yyebHoro cTteHaa co
cTaHumaMu geueHTpanusoBaHHou nepudepumn: ET200SP, cTteHaa ¢ akTUBHBIMW CETEBbIMU KOMMNOHEHTaMMU:
AunarHocTtuyeckoro nostoputend, DP/DP coupler, ontnyecknx OLM nepexoaoB (NOCTPOEHME ONTUYECKOro
Profibus cermenTa).

MpoAomMKNTENBHOCTb Kypca - 4 OHS.

Unrestricted



Kypc IK-TIA-OPCSYS
Kypc IK-TIA-OPCSYS — OcHoBbl OPC uHTepdenca (TIA-Portal). CuctemMHbIn Kypc.

LleneBas ayautopus: VHxXeHepbl - NPOrpamMMuUCTbl, UHXEHEPb! — NPOEKTUPOBLLMKN, MHXEHEPbl TEXHUYECKOTO
obcnyXxnBaHust U BBOAA B 3KCMyaTauuio.

Ha3HaueHue kypca: B aTom kypce Bbl nsyunte ocHoBbl OPC nHTepdenca, kak knaccuveckoro (Data Access,
Alarms&Events, Historical Data Access), Tak un Unified Architecture. CtaHgaptel OPC onpegensioT
pasrnMyHble cCTaHOapTM30BaHHbIE BO3MOXHOCTU AN A0CTYyNa K MHdopMauun B NpoM3BOACTBEHHOM MpoLiecce,
TaKoW Kak NepeMeHHble, COOOLLEHUS, apXMBHbIE AaHHble. Bbl nsyunte nHrepdericol n metogbl OPC,
NO3HaAKOMUTECH C OCHOBaMu nporpammMmmpoBaHns OPC knveHToB. TeopeTnyeckme cBeeHbs Kypca
NnoaKpenfneHbl MHOXECTBOM MPaKTUYECKUX ynpaxkHeHu. B oTnnyme ot kypca IK-OPCSYS B HacTosiLLEM
Kypce Bo3MoxHocTn OPC nHTepderncoB nokasaHbl 4ns npogyktos TIA-Portal n koHdurypmposaHue PC
CTaHUMA N CTaHLMIA KOHTPOSEepoB NponssoanTcs MeHHo B TIA-Portal.

Mpeanocbinkn: 3HaHMA N NpaKTUYECKNE HaBblkM B 06 beMe HavarbHbIX KypCOB MO NPOrpaMMMpPOBaHUIO U
obcnyxunBaHmo koHTponnepoB Simatic S7 B TIA-Portal: TIA-1200 unu TIA-SERV1+TIA-SERV2 unu TIA-
1500-1.

Llenu Kypca: lNonyyeHune 3HaHUn B 0611aCTV OTKPbITbIX CTaHAAPTU3MPOBAHHbIX MHTEPAENCOB JOCTYNa K
OaHHbIM B NPON3BOACTBEHHOrO Npotecca. NoHumaHne npumeHenna TIA Portal WinCC n.Net B kadectse OPC
KNMEHTOB U n3ydeHne ocobeHHocTen HacTponkn OPC cepBepoB CumeHc.

CopgepxaHue:

Uto Takoe OPC

OcHosbl knaccuyeckoro OPC DA
KoHdurypauna PC ctaHumin

KnuneHnt OPC Scout

Simatic Net pacLumpeHHble HaCTPOVKU/PYHKLMM
TIA Portal WinCC B kauectBe OPC DA knueHTa n cepBepa
OPC Alarm & Events (Asapun 1 coobLueHuns)
OPC HDA pocTtyn K UICTOPUYECKM OaHHbIM
IndustrialDataBrigde

OPC DA knueHT Ha .NET

OPC XML

OPC UA

Hactponka SIMATIC NET ana OPC UA
3awmTa goctyna

Murpaumsa k OPC UA

[unarHocTrka n NOUCK HencnpaBHOCTEN

MNpakTuyeckne ynpaxHeHnsi BbINOMHAOTCS C UCNOMNb30BaHNEM Y4eBHbIX CTEHA0B C KOHTpOnnepamm
SIMATIC S7-1500, ceHcopHbiMn COMFORT nanenamu, nporpammatopa FieldPG unm PC (c
YCTaHOBIIEHHbIM MporpamMmmMHbIM obecneveHnem TIA PORTAL).

MpoOomKMTenbLHOCTL Kypca - 4 OHS.

Unrestricted



TIA-MODBUS — npakTnyeckumn Kypc no paborte ¢ cetbto MODBUSB cpeae pa3spaboTku TIA Portal

LleneBas ayautopus: MporpaMmncTbl; MHXEeHepbl-Hanaaumnku; TeXHUYECKUA NepcoHan; oGCnyXuBatoLLmi
nepcoHarn.

Ha3Ha4yeHue Kypca: Kypc npegHasHayeH Ans cneumannuctoB, 3aHUMatoLWMXCcs nporpaMMupoBaHmem 1
obcnyxusaHnem cuctem astomatmdaumm SIMATIC S7-1200/1500, B KOTOPbIX peann3oBaHbl NPOMbILLIEHHbIE
KOMMYHMKaLWKU C UCMONb30BaHMEM OTKPbLITOr0 KOMMYHUKaLIMOHHOIO npotokona MODBUS.

Mpeanocbinku: YmeHne pabotath B cpeae paspabotku TIA Portal nio6on Bepcun; 3HaHms cuctem SIMATIC
S7 B ob6beme cneayowmx ypcos TIA-PRO1 nnu TIA-SERV1 nnn TIA-MICRO1

Llenu Kypca: lNonyyeHune HaBblkoB paboTbl ¢ npoTokonamu Modbus RTU, Modbus TCP B cpefe pa3paboTku
TIA Portal. o 3aBepLUeHUN 3TOro OPUEHTMPOBAHHOIO Ha NPaKTUKyKypca crnywwaTteny 6yayT B COCTOSAHUM
nogknoyaTh U HacTpamBaTh ycTponctea Modbus RTU 1 Modbus TCP. BbinonHaTbe NporpammMmpoBaHmne u
TectupoBaHve MODBUS BkoMMYyHMKaLWN.

CopepxaHue:

B Kkypce paccmaTpuBaloT TEOPETUYECKME OCHOBBI OTKPBLITONO KOMMYHUKaLMOHHOIO NnpoTokona MODBUS,
KOTOpbI COOTBETCTBYET CTaHAAPTY, MPUHATOMY HEKOMMEpYECKon opraHmsaumen Modbus-IDA. N3ydatoT
peanu3aumn npotokorna Modbus RTU, Modbus TCP n pasnu4yHble cnocobbl nogxritoueHna modbus
ycTponcTB: RS232, RS422, RS485, Ethernet. Paccmatpusatot Tononormio RS485 cetn 1 cnocobbl
NoCTPOEHMA nocrnegoBaTenbHbIX CeTen C NOMOLLLIO RS 485 ceTeBbIX KOMMOHEHTOB, apPXUTEKTYPY BEAYLINA-
BegoMblv (master-slave). TeopeTnyeckne 3HaHUA 3aKpPENNATCS C MOMOLLBIO MHOTOYUCIIEHHBIX NPAKTUYECKMX
ynpaxHeHUW no HaCTPOKMKE 1 NPOrpaMmMMpoOBaHNIO MacTep CMCTEM Ha NpuMepe KoHTponnepa S7-1200 ¢
NPUMEHEHNEM KOMMYHUKaUMOHHOro moayna ¢ CM 1241 RS422/485 (Modbus RTU) ¢ nogknoyeHnem
BEOMbIX YCTPONCTB CTOPOHHUX NPOM3BOAUTENEN, HACTPONKE U NPOrpaMMmMPOBaHMIO KOHTposepa S7-1200
(4epe3 CM 1241) B kadecTBe Begomoro Modbus RTU ycTtponicTtea. [JoNONHNTENBHO N3y4atoTCA UHCTPYMEHTbI
TecTupoBaHus 1 BBoga B akcnnyaTaumio cetn Modbus RTU. OtaensHo paccmatpuBaeTca npotokon Modbus
TCP gnga koHTponnepos S7-1200/1500 n cuctem Bmusyanuaaumm Simatic HMI, ¢ npaktnyeckumm
ynpaxHeHuamun ansa Client n Server peanusauumin.

0O630p NPOMBILLIIEHHbIX CETEN,;

OCHOBbI OTKPLITOr0O KOMMYHUKaLMOHHOrO npoTokorna MODBUS
lMocTpoeHne n koMnoHeHTsbl ceT Modbus RTU

Mactep cuctema Modbus RTU Ha koHTponnepe S7-1200/1500
KoHTponnep S7-1200/1500 kak Modbus RTU Begomoe ycTponcTBO
MoakntoveHne n nporpammupoBaHne obmeHa Begombix ycTponcts Modbus RTU CTOpOHHMX
npoussoanTenemn

NHCTpyMeHTbI TeCTUpOBaHNS M BBOAA B aKcnnyaTtauuio cetn Modbus RTU
KoHTponnep S7-1200/1500 B ponn Modbus TCP Server

KoHTponnep S7-1200/1500 B ponu Modbus TCP Client

Simatic HMI B ponu Modbus TCP Server

MpakTnyeckne ynpaxHeHns BbINOMHAKTCSA C ucnonb3oBaHnem y4ebHbix cteHgos TIA Portall (CPU S7-
1200/1500),Modbus cTtaHunammn geueHTpanmsoBaHHon nepudepun (slave) n Modbus NMpeobpasosaTenem
yacTtoTbl Sinamics G120 (slave). HMI naHenu Simatic Comfort Panel TP700.

MpoOomKNTENBHOCTL — 4 AHSA

Unrestricted



