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Pabogas nmporpamma cocTaBieHa Ha OCHOBaHUM TPEOOBAHUMA:

»  QenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa BBICIIErO 00pa3o-
BaHUs 10 HampaBiieHWIo noAroToBkd 13.03.02 «DnexTposHepreTuka U 3JIEKTPOTEX-
HEKa» (YpoBeHb OakalaBpuara), yTBep)KIeHHOTO IIpuKa3oM MuHKCTepcTBa 00pa3o-
BaHuA ¥ Hayku Poccuiickoit @eneparmu Ne 144 ot 28 despansa 2018 r.;

* mraHa ydeOHoro mporecca BI'TY um. B. I'. IllyxoBa, BBEIE€HHOIO B JEHCTBHE
B 2019 roxy.
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIUITVIMHE

Kareropus

(rpynma)
KOMIIETEHITUHI

Ko u HammeHoBaHue
KOMIIETEHIIUHU

KOI[ 1 HAMMCHOBAHUEC
HHAWKATOpa JOCTHKCHUA
KOMIICTCHIINHN

HanmenoBanwue mokasareis
OTICHUBAHUS Pe3yIbTaTa
00yUYEHHS 110 TUCIUILINHE

[IpoexTHbIE

TIK-1. Cnocoben
y4acTBOBATh B
MIPOCKTHPOBAHUHU
CHCTEM
3NEKTPOCHAOKCHHUS
00BEKTOB

[IK-1.15. VYwuyactByer B
MIPOCKTUPOBAHUU
ABTOMAaTHU3WPOBAHHBIX
CUCTEM JTUCIIETYEPCKOTO
ynpaBieHusI Ha 00BEKTaxX
JHEPreTHYECKOTO CEKTOpa
9KOHOMUKH

3HaHHS TIPOTOKOJIOB TEpeaayn
JTAHHBIX u anmapaTHBIX
uHTepdericoB TUTSI
B3aUMOJICUCTBUS c
o0opynoBaHUEM HWKHETO
YpOBHS  aBTOMAaTH3MPOBAaHHBIX
CHUCTEM JUCTIETYEPCKOTO
VIpaBJICHHUS; MIPHUHITUTIOB
JIEHCTBHS, oOacreit
IIPUMEHEHUSI WU BO3MOYKHOCTEHN
ABTOMATU3UPOBAHHBIX CHUCTEM
JUCTIETYEPCKOTO YITPABIICHMUSI.
YMmenus 3ampaimBaTh u
nepeaaBaTh  MHGOPMAIMIO O
TEXHOJIOTHYECKUX TapaMmerpax,
OTIPECIIATh I[EJIOCTHOCTh
nepeJaBaeMbpIX [0 KaHajam
CBSI3H JTAaHHBIX
KOH(QUTYpUPOBaTh  pPa3iIUYHBIC
SCADA-cucremsi,
IIPUMCHIACMBIC B
AIEKTPOIHEPTETHKE,
HacTpamBaTh obopymoBaHme
HIDKHETO YPOBHA u
KOMMYHHKAIIHOHHOE
o0opynoBaHue; MIPUMEHSATH
CTaHJAapTHBIC YTUJIUTBI IS
B3aMMO/ICHCTBUS c
o0opynoBaHUEM TIO MTPOTOKOJIAM
ModbusRTU, ModbusASCII wu

ModbusTCP.

Haspiku paboTsl c
IPOTOKOJIAMHU nepeaayn
JAHHBIX, METOAaMHU
OTIpeAeIeHHS HEIOCTHOCTH
nepenaBaeMbIX  JaHHBIX |

BOCCTaHOBJICHUSI HMH(pOpMaIy;
pabotel ¢ mpubopamMu ydera
SHEPTHH, KOMMYHHKAI[HOHHBIM
o0opyoBaHUEM, JIUHUSIMA
CBSI3H, uHTEepdeiicamu,
BBIYMCIIUTEIIBHON TEXHUKOW U
COOTBETCTBYIOIIUM
MPOrpaMMHBIM  OOECIICUCHHEM
(SCADA, OPC-cepBepamn);
paspaboTku
AaBTOMATH3MPOBAHHBIX PAbOUMX
MECT JUISl CHCTEM y4eTa SHEpPTHH.




2. MECTO IJUCIIMIIVIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerenmus IK-1." Crioco6en y4acTBOBaTH B MPOSKTHPOBAHHMH CHCTEM

AIEKTPOCHAOXKEHUSI OO BEKTOB

I[aHHaH KOMIICTCHIIMA Q)OpMpreTCﬂ CJICAYHOMMMHA JUCIIUIITIMHAMM.

Cragus HayMeHOBAHHUS AUCIHIIIAHBL
1 WNmxenepHast 9KOJI0THs
2 MatemaTtuyeckue OCHOBbBI TEOPUHU YIIPABICHUS
3 DJIEeKTPOCHAOKEHHNE LEXOBBIX 3JIEKTPONPHEMHUKOB
4 DIIeKTPOCHA0KEHUE TTPOMBIIICHHBIX MPEINPUATUHI
B DJeKTpOoCHAOKEHHE
6 DKOHOMHKA YHEPTETUKHI
7 MareMaTHYeCKHUE 3a/1a41 AIEKTPOIHEPTeTUKU
8 IlepexoHbIe MPOLECCH B AJIEKTPOIHEPTETUIECKUX CUCTEMAX
9 Peneiinas 3amura 1 aBTOMaTH3aIUs JIEKTPOIHEPTETUUECKUX CUCTEM
10 [TpoekTrpoBaHe cUCTEM DIIEKTPOCHAOKECHUS KUIIBIX 3aHUN
11 [IpoekTupoBaHUE CHUCTEM DJICKTPOCHAOKECHUSI aIMAHUCTPATUBHBIX U OOIIECTBEHHBIX
3MaHuN
12 DJIEKTPUYECKHUE CTAHIINH W TTOJICTAHIIUN
13 DIEKTPOIHEPTrETUUECKUE CUCTEMBI U CETH
14 ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETUEPCKOTO YIIPABJICHUS

! [ToBTOPUTH MyHKT 1 JJIS1 KQXKIOM KOMITETEHITNH, KOTOPbIE BRIOPAaHbI B pasneie 1 pabodelt mporpaMMel
2 B rabumue XOJDKHBI ObITh MPEICTABICHB BCE AMCIMIUIMH H(HIH) NPAKTHKH, KOTOPbIC (POPMUPYIOT KOMIICTCHIHIO B
COOTBETCTBHHM C KOMIETEHTHOCTHBIM IUTAHOM. JIMCIMIUIMHBI W(WIN) TPAKTHKH YKA3bIBaTh B MOPSAAKE MX H3YyUCHHS IO

y4eOHOMY IUIaHY.




3. OBbEM U CIIAIIJINHBI
OO61mast Tpy10eMKOCTh JUCIIUILINHBI COCTaBIIsIeT 4 3a4. equawmil, 144 gaca.
dopma IPOMEKYTOUHOM aTTECTAIIUU: 3aUeT

But yueGHOI paGoThI” Bcero | Cemectp
4acoB Ne 8

OO61mast TpyA0€MKOCTh TUCIUIUIMHBI, 9ac 144 144
KonTakTHas padora (ayAuTOpHbIE 69 69
3aHSATHSA), B T.4.:

JIEKITUH 33 33

nabopaTopHbBIC 33 33

MIPAKTUIECKHE - -

TPYIIIOBBIE KOHCYJbTAIUH B TICPHUO]T 3 3

TEOPETUYECKOTO O0YUEeHHUS U

MPOMEKYTOYHOMN arTecTanuu’
CamocrosiTesibHast paboTa CTYACHTOB, 75 75
BKJIIOYasl HHAUBHAYAJIbHbIE U TPYNIIOBbIE
KOHCYJIbTALMH, B TOM YHCJIE:

KypcoBoii npoekT - -

Kypcogas pabora - -

PacuetHo-Tpaduueckoe 3ajaHue 18 18
WuauBuyanbpHOE JOMAIIHEE 3a/1aHue - -
CamocrosrenbHas paboTa Ha HOATOTOBKY K o7 o7

ayJIMTOPHBIM 3aHITUAM (JICKIIUH,
MPaKTHYECKHE 3aHSTHS, Ta00PaTOPHbIE
3aHSATHUN)

DK3aMeH - -

® B coorBercTun ¢ JIHA peycMaTpuBaTh

— He meHee 0,5 akaeMHYECKOTO Yaca CaMOCTOSTEIbHOM paOoThl Ha | yac JeKIui,

— He MeHee | akaJIeMUIeCcKOTo Jyaca CaMOCTOSITeIbHON paboThl Ha 1 yac 1ab0opaTOPHBIX U MPAKTHYECKUX 3aHATHM,

— 36 akaJieMHUYECKHX YaCOB CAMOCTOSITeILHOM paboThl Ha 1 ’K3aMeH

— 54 akaneMHYECKMX YacOB CaMOCTOSTEIBHON paboThl Ha 1 KypcOBO# MPOEKT, BKJIIOYAs MOJrOTOBKY IIPOEKTA,
WH/IMBUJyaIbHbIC KOHCYJITAIIMU U 3aLIUTY

— 36 aKkaJeMHYECKHX YacOB CaMOCTOSTECIBHOH padoOThl Ha | KypcOByH0 palboTy, BKJIIOYAs MOJATOTOBKY pPadOTHI,
WH/IMBUJyaIbHbIC KOHCYJIbTAIIMU U 3aLIUTY

— 18 akameMHuYecKUX 4acOB CaMOCTOSATEIHLHOU paboThl Ha 1 pacyeTHO-TpaUUECKyr0 paboTy, BKIIOYAs MOJTOTOBKY
PpaboThI, MHAUBUAYATbHBIC KOHCYJIBTAIIMU U 3aLUTY

— 9 akameMHUYECKHX YacoOB CAMOCTOSTEIHHON paboThl Ha | WHOWBHIyaJdbHOE [OMAIHEE 3aJaHWe, BKIIOYAs
MTOITOTOBKY 3a/IaHUs, MHANBHIYATbHBIE KOHCYIBTAIIH U 3aIIUTY

— HE MCHee 2 aKaJeMHUYeCKHX YacOB CAMOCTOATEIFHOW pPa0OTHl HAa KOHCYNBTAIlMH B TEPHOJ TEOPETHIECKOTO
00yUYeHHSI ¥ IPOMEKYTOUHOH aTTeCTAIlII

BKITIOYAOT MPEIK3aMECHAIIMOHHBIE KOHCYIbTANH (TP HAJIMYHN), a TAK)Ke TEKyIIHe KOHCYIbTanuy u3 pacyera 10% ot

JICKIIMOHHBIX YaCOB (MIPUBOMATCS K IIEJIOMY YHCITY)



4. COJIEPKAHUE JJUCLUATITAHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypc4 Cemectp 8

/o

HaumenoBanue pasnena
(kpaTKoe coziep KaHue)

O0BeM Ha TEMATUYECKHIT
paszen 1o BUaAaM y4eOHOM

Harpy3KH, 4ac

Jlexun

[IpakTrueckue
3aHATUA
JlaGopaTopHsie
3aHATUA
CaMocTosTeNbHAas
paboTta Ha HOATOTOBKY

K ayIUTOPHBIM

33H${TH${M5

1.

bazoskle moHATHS 00 ABTOMAaTHU3UPOBAHHBIX CUCTEMAX OUCIICTYEPCKO

r0 yIpaBJIeHUs

1.1.

WudpopmanoHHble CHUCTEMBl MNpeanpustus. Bugsl wu
KJaccupukanus HHOOPMALMOHHBIX CUCTEM. YIIpaBlIEHHE
B CUCTEMAX.

2

1.2.

Oo6mue ceenenss 00 ACY TII. CucremMHBINA MMOAXON K
npoektupoBanuio ACY TII. Moaenu u monenupoBaHue B
npoektupoBannun  ACY TII. Knaccudukanus BumoB
MOJICTTMPOBAHUS U MOJENECH CUCTeM. ANTOpPUTMU3AIMS B
ACY TIIL

1.3.

Buner obecieuenuss ACY TII. @ynkuuu u coctaB ACY
TII. Yposuu ACY TII. Pacnpenenennsie ACY TII.

1.4.

[TonsiTe, Ha3Haue€HHE, BO3MOXHOCTH M  (QYHKUIUHU
ABTOMATHU3UPOBAHHBIX CHUCTEM AUCTICTYCPCKOTO
yIpaBIeHUS. [TpeumyiectBa MPUMEHEHUS
ABTOMATHU3UPOBAHHBIX CHUCTEM AUCTICTYCPCKOTO
ynpaBiieHusi. [loHsiTHEe aBTOMATU3UPOBAHHOW CHCTEMBI
KOHTPOJIS U YU€Ta 3JEKTPOIHEPTUU.

2.

[TpoTokoibl mepenayn JTaHHBIX

2.1.

[TpencraBnenue nHpopMaluy B JBOMYHOM BHIe. MeTObI
nepenayn nHGopmanuy B JBOMYHOM BHJIE, Tiepeaada
oTaenbHbIX OalT. KogupoBanue uncen ¢ GUKCUPOBAHHON
Y TJIABAIOLIEH 3aIIATOM.

2.2.

HHTepdeiichl ¢ TOKOBBIMU aHAJIOTOBBIMH U AUCKPETHBIMU
BeIxosamu. iHTEepdeiichl «TokoBas netis», RS-232.
®dopmar cooOmieHus 11 epenadu no uarepdeicy
RS232. Cxema, ypoBHU CUTHAIIOB, CKOPOCTh U 1aJIbHOCTh
nepefayy JaHHbIX.

2.3.

Wntepodeiicet RS-485, CAN, Ethernet: obnactu
HNPUMEHEHHS, CXEMBbI, YPOBHH CHUTHAJIOB, CKOPOCTh H
JaNbHOCTh Tepenavyn JaHHbIX. OcoOeHHOCTH B paboTe
nHTEp(EHCOoB.

2.4.

[Iporokon Modbus. O61iee onucanue. Pexxumbr
npotokona: RTU, ASCII, TCP. TexHosiorust «rjiaBHbIi-
MOTYMHEHHBIN» U ITUKIT «3armpoc-oTBeT». dopmar GaiiTos
coobmenusi. Conepkanne ASCII dpeiima u RTU ¢peiima.

® Yka3aTh 00BEM YacoB CAMOCTOSTENHHOM PAGOTHI TSl IOATOTOBKH K JICKIIAOHHBIM, MPAKTHUECKIM, 1a60PaTOPHEIM

3aHATHUAM




2.5.

MeTonbl KOHTPOJI OLIMOOK: KOHTPOJIb NApUTETA,
koHTposbHbIE cyMMbl LRC 1 CRC. Pacuet KOHTpoabHOM
cymmbl. KoHTposb ommbok B mpotokosie Modbus.
CraHiapTHbIE KOJbI OIIHOOK.

2.6.

Anpecarust JaHHBIX B mpoTokosie Modbus. CtanmapTHbie
Kozb! pyHKIMI npoTokona Modbus. Komaner Begymiero
YCTPOMCTBA U OTBETHI BEAOMOT0. ¥ CTAHOBKA 3HAYCHU I
PETHCTPOB U UX YTEHHE. Y CTAHOBKA JIaThl U BPEMCHH.
VYcranoBka ¢iaroB peructpoB. UreHue (pyaroB perucTpos.

2.7.

OcobenHocTy KOH(MUTYpUPOBaHUS 000pyIOBaHUs, pacdeTa
KOHTPOJIbHOM cyMMBI 1151 ipoTokoia DCON. O6miee
onucanue nporokona. CTpykTypa 3ampoca U OTBETa.

Mopenb B3auMozeHCTBUsA OTKPHITHIX cucteM (Open System Interconnection). Cuctemsl
JUCTIETYEPCKOTO KOHTPOJIS ¥ cOOpa NaHHBIX.

3.1.

YPOBHH MOZEIN B3aUMOJAEHUCTBUSA OTKPBITBIX CHCTEM:
IIPUKJIAJHOU, IIPEACTaBICHUS, CEAHCOBBIN, TPAHCIIOPTHBIN,
CETEBOM, KaHAJIbHBIN U (HU3UIECCKUH.

3.2.

CucTeMbl TUCTIETYEPCKOTO KOHTPOIIS U cOOpa JaHHBIX
(Supervisory Control And Data Acquisition, SCADA-
cuctembl). O030p, Ha3HAYCHNE, OCHOBHBIE OCOOSHHOCTH U

byHKINH.

3.3.

Cuctema MasterSCADA. Kondurypupoanue.
OcobenHocTu penaktupoBanus. Peqakrop MHEMOCXeEM,
TpeH b1, mabdmonsl. Hactpoiika OPC-cepsepa.

3.4.

Cucrema Trace Mode. Koudurypuposanue.
OcobenHocTH peakTupoBanus. Pemakrop MHEMOCXEM,
Tpenpl, mabdiaonsl. Hactpoiika OPC-cepsepa.

KomMmMmyHukanmonHoe o6opyioBaHue

[Ipeo6pazoBarenu uarepdeiicop RS232, RS485, Ethernet.
O6mme ceeneHus. TexHMUeCKHe XapakKTeprucTUKH. CXeMBbI
noakiatoueHus. Konpurypuposanue. OcobeHHOCTH
MOHTaKa M SKCIUTyaTalllu.

4.2,

OnTudeckre MeTUaKOHBEPTEPHI, paaroMOoeMbl, mesh-
cetu, GSM-monemel. O0Omue cBeaecHus. TeXHuUecKne
xapakrepuctuku. Kpurepun Boidopa. Cxembl
NMoAKII0YeHUs. VIcroib3yeMbie TPOTOKOJIBI.

BCEI'O

33

33

57




4.2. Conep:xaHue NPaKTUHYECKUX (CEMUHAPCKHUX) 3aHATHI

4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA

[IpakTryeckue (ceMUHAPCKUE) 3aHATHS YU€OHBIM IIJIAHOM HE MPETyCMOTPEHBI.

Ne Haunmenosanue Tema nadbopaTtopHOro 3aHATHA K-BO | camocrostensnas
/i pasznena 9acoB pa6ora Ha
JUCUUILIMHBI TOATOTOBKY K
ayTUTOPHBIM
3aHATUAM
cemectp Ne 8
1. [IpoTokos AHanmM3 CHUTHAJOB C OTpaHWYCHHBIM | 4 4
nepeaavyn JaHHBIX CIIEKTPOM
2. [IpoTokosl Hccnenosanue MeToaa nudposoii | 4 4
nepesavyn JaHHbIX nepenaun naHHbIX. MaTepdeiic RS-232
3. [IpoToxoJib HccnenoBanne MeronoB mnoctpoeHus | 4 4
nepesavyn JaHHBIX pacnpeeeHHbIX CUCTEM CBSI3H.
WnTepdeiic RS485
4, [TpoTokoss [Ipumepsl KaapoB ¢ JaHHBIMH 1O | 2 2
nepeaayy JaHHbIX npotokoiry Modbus ASCII,
pacyer KOHTPOJbHON CyMMBI
S. [IpoToxoJib [Ipumenenne MexaHusma  KoOHTpoas | 4 4
nepesavyn JaHHbIX napuTeTa B JIMHUAX Mepefadn JaHHbIX
6. Kommynukarmonnoe | Pabora ¢ anexkrpocuerunkom Mepkypuii | 4 4
obopynoBaHue 201, HacTpoiika KOMMYHUKAIlMOHHOTO
000pyIOBaHUSI.
7. KoMmyHuKamonHoe 3 3
Pab6ora ¢ GSM monemom
o0opyoBaHue
8. Mozens 4 4
B3aMMO/ICVICTBUS
OTKpBITBIX ~ CHCTEM
(Open . System Cucrema Trace Mode,
Interconnection).
CHeTeMbI KOH(UTYpUpOBaHUE, CO3JaHIE TPEHI0B
JTUCTIETYEPCKOTO
KOHTpoOJsi U cOopa
JTAHHBIX.
9. Monens 4 4
B3aUMOJICUCTBUA
OTKPBITBIX ~ CHCTEM
(Open . System Cucrema MasterSCADA,
Interconnection).
CHOTeMEL KOH(HUTypHpPOBaHUE, CO3JJaHUE TPEHI0B
JUCTIETYEPCKOTO
KOHTpOJIT u cOopa
JTAaHHBIX.
UTOI'O: 33 33

4.4. Coep:kanue KypcoBOI0 MpoeKTa/pagoTnl’

He npenycMOTpeHO yueOHBIM TUIAHOM.

® KoJM4ecTBO 9acoB CaMOCTOSTENBHOM PaGOTHI [T TTOATOTOBKH K Ta60PATOPHEIM 3aHSTHSIM
" Eciu BHINOJTHEHHE KYPCOBOTO MPOEKTa/KyPCOBOM pabOThI HET B y4eGHOM IUIAHE, TO B JAHHOM Pa3ene HeOOXOAUMO
yka3aTh «He mpeaycMOoTpeHo YIeOHBIM ITAHOM)




4.5. Conep:kaHue pacueTHO-Tpa)uuecKoro 3agaHus,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aaHuii’

B mpoiiecce BbINOJMHEHUS pacdyeTHO-TpadUuecKoro 3aiaHus, WHAUBUIYATbHbBIX
JOMAIlIHUX 3aJaHUil  OCYIECTBIsIETCS KOHTakTHas paboTa oOywaromierocst ¢
npenojaBareneM. KoHCynbTalMu NPOBOASTCS B AyAUTOpUS W/WIA TOCPEACTBAM
AIIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaATENBHOM Cpelbl YHUBEPCUTETA.

TunoBas nocranoBka 3agaum PI'3:

HeobOxomuMo crpoeKkTupoBaTh aBTOMATH3UPOBAHHYIO CHCTEMY TUCIETUYEPCKOTO
ynpasierus (ACAY) nns ydacTka 3J€KTPUYECKOM CETH, COCTOSIIIEr0 M3 BO3IYIIHOW
JUHUM (HampspKeHWe JUHUM ykazaHo B cronbie B «Hampsokenue ceru, kB») u
HECKOJIbKUX TpaHCc()OopMaTopoB, oTXoaaumx oT auHuu. KoamdectBo TpanchopmMaTopos,
X TUI U HAOpsDKEHUE BTOPUYHOM 0OMOTKM (HM3KOro Hampsbkenus, HH) ykasansl,
cooTBeTCTBeHHO, B cronbnax C «Koa-Bo tp-poB», D «Tun tp-poB», E «HH, xB»).
Yacte mnorpebutesneit 3anmuTaHa Hanpsmyr oOT jauHud (cronbery E  «Koma-Bo
notpebutenet BH»), wacte - uepe3 Tpanchopmaropel (ctonbenr G «Kois-Bo
notpeobutenet HH»). Llentp o6pabotku nanubix (aucneruepckas, [{O/]) pacnonoxen
Ha 3aJlaHHOM B ctosiOue H ynanenuu ot Touek yuera («MakcumalibHasi yJJal€eHHOCTb OT

O, m»).

Honzanauu (pa3nenst PI'3):

1. BeiOoop npuGopoB  ydera  (QJIEKTPUYECKHX  CYETYHMKOB,  IPHU
HeoOxoaumoctu — TpaHcopmaTopoB Toka (TT) m TpancpopmaTopoB HampsKEHHUS
(TH)). Ilpubopsl ydyeTa HEOOXOAMMO YCTAaHOBHTH B Hadalle ydacTKa CETH, TMepe
KaXKIbIM TpaHC(HOPMATOPOM U Mepes KaKIbIM MOTPEOUTENEM.

2. Boi0op cpeabl mepenaum AaHHBIX. BpIOOp 3aBUCHUT OT yAalIeHHOCTH
npubopoB ot 11OJl. Hampumep, majis HEOOMBIINX PACCTOSIHUM MOXKHO HCIIOJIb30BATh
MPOBOJIHbIE JIMHUU CBSI3M, a Ha OOJIBIIOM YJAJeHUHW 11eJIecCO00pa3HO MPUMEHSTh
O6ecrpoBoaHbIe KaHabl (GSM, paguokaHal v T.1.).

3. Beioop YCIIJ (ycTpoiicTB cOopa U nepeaadyu JaHHbIX). g BIOpaHHBIX
CYETYMKOB HEO0OXOIUMO MOJ00patTh (P HEOOXOIMMOCTH) MOAYJM BBOJA-BBIBOJA U
Apyrue ycrpoiicta ais nepeaaun gaHHeix B [{O/] mo BeIOpaHHOMY KaHAITy CBSI3H.

4. Bei0op  cepBepHOro  000pyIOBaHMSL. Heobxomumo  BbIOpaTh
o0opysoBaHue, KOTOpoe OyJaeT MpUHUMAaTh U 00padaThiBaTh JTaHHBIE CO CUETUYHUKOB,-
NEPCOHANbHBI KOMIIBIOTEp WJIM CEpBEp, a TaKKe pasziuyHble MpeoOpa3oBaTenu
uHTepGEnCcOoB.

S. Boioop nporpammuoro obecnedyenusi (I10). Hyxno BwriOpats SCADA-
CUCTEMY, C TIOMOIIBIO KOTOpOW Oyaer peanu3oBaHa oOpabOTKa JaHHBIX WU UX
0TOOpakeHHE Ha MOHUTOPE aBTOMATU3UPOBAHHOTO paboyero Mecra Aucrerdyepa.

6. Ju3aiin uHTepdeiica moan3oBarenss. B BoiOpanHoii SCADA-cucreme
HeoOXxoauMo crpoekTupoBaTh BHemHuUM Buji (TOJIBKO enewnuti  6ud) 3KpaHa
aBTOMATU3UPOBAHHOTO paboyero Mecra JUCIeTyepa, Ha KOTOPOM OyIyT 0ToOpaxaThCs
JaHHBIE C IPUOOPOB yyeTa.

B pesynbraTe BbimonHenust PI'3 cTyieHT NOMKEH MOArOTOBUTH OTYET, KOTOPBIH
OyneT colepkaTb, KpOME BCEX BBIIICTIEPEUUCICHHBIX Pa3/esioOB, TUTYJbHBIN JIKCT,

® Ecii BBITIOTHEHHE pacueTHO-IPahUIecKOro 3a1aH s/ HHINBHIYaIFHOTO JOMAIIHEr0 3a1aHHs HET B y4eOHOM IUIaHe, TO B
JTAHHOM pasielic Heo0XoauMo yka3aTh «He mpeycMOTpeHO YIeOHBIM ITAaHOM)



BBEJICHHUE, 3aKJIIOYEHHUE, CIUCOK HCIIOJIb30BAHHON JHUTEpaTyphbl, (YHKIHOHAIBHYIO
cxeMy paspabarbiBaeMoil cucteMbl (MMeHHO B yactu ACJLY, cxemy aeKTpuuecKoi
ceTu n3o0paxkath He HY)KHO). O0BbeM oTueTa: He MeHee 10 cTpaHwuil.

Bapuantel 3amanuii juis BeinosiHeHUs: PI'3 mpencraBieHsl B Tabiuile HUKE.
Homep BapumanTa 3agaHmsi omnpejeisieTcs ABYMsS MOCAEAHUMU HubpaMu HoMeEpa
3a4€THOW KHIUKKU CTYJICHTA.

undpbt | we cern, kB | Tp- Tun Tp-poB , HOTEeﬁﬂTeﬂe l'lOT[:eﬁl/ITe.l'le VIAICHHOCTD
3a4. KH. poB KB ii BH ii HH ot HOJI, m
TATH-10000/110-
1 110 1|Vl 6 5 14 200
2 35 3 | T/1-10000/35 10 7 21 50
3 20 5 | TAHC-16000/20 6 6 18 1500
4 10 7 | TM®-25 0.4 5 12 300
5 6 9 | TM®-40 0.4 7 14 200
TATH-10000/110-
6 110 2|Vl 6 6 21 50
7 35 4 | T-10000/35 10 5 18 1500
8 20 6 | TAHC-16000/20 6 7 12 300
9 10 8 | TM®-63 0.4 6 14 200
10 6 10 | TM®-100 0.4 5 21 50
TATH-10000/110-
11 110 1|Vl 10 7 18 1500
12 35 3 | TI-16000/35 6 6 12 300
13 20 5 | TAHC-16000/20 10 5 14 200
14 10 7 | TM®-160 0.4 7 21 50
15 6 9 | TM®-250 0.4 6 18 1500
TJTH-10000/110-
16 110 2|Vl 10 5 12 300
17 35 4 | T/1-16000/35 6 7 14 200
18 20 6 | TJTHC-16000/20 10 6 21 50
19 10 8 | TM®-400 0.4 5 18 1500
20 6 10 | TM®-630 0.4 7 12 300
TJTH-10000/110-
21 110 1|Vl 6 5 14 200
22 35 3 | TI-10000/35 10 7 21 50
23 20 5 | TAHC-16000/20 6 6 18 1500
24 10 7 | TM®-25 0.4 5 12 300
25 6 9 | TM®-40 0.4 7 14 200
TJTH-10000/110-
26 110 2|Vl 6 6 21 50
27 35 4 | TI-10000/35 10 5 18 1500
28 20 6 | TAHC-16000/20 6 7 12 300
29 10 8 | TM®-63 0.4 6 14 200
30 6 10 | TM®-100 0.4 5 21 50
TATH-10000/110-
31 110 1|Vl 10 7 18 1500
32 35 3 | T/I-16000/35 6 6 12 300
33 20 5 | TAHC-16000/20 10 5 14 200
34 10 7 | TM®-160 0.4 7 21 50




35 6| 9| TM®-250 0.4 6 18 1500
T/ATH-10000/110-
36 10| 2| V1 10 5 12 300
37 35| 4| TJ-16000/35 6 7 14 200
38 20| 6| TAHC-16000/20 10 6 21 50
39 10| 8| TM®-400 0.4 5 18 1500
40 6| 10| TM®-630 0.4 7 12 300
T/ITH-10000/110-
41 10| 1|Vl 6 5 14 200
42 35| 3| T/J-10000/35 10 7 21 50
43 20| 5| TAHC-16000/20 6 6 18 1500
44 10| 7| TM®-25 0.4 5 12 300
45 6| 9| TMd-40 0.4 7 14 200
T/ITH-10000/110-
46 10| 2| V1 6 6 21 50
47 35| 4| TJ-10000/35 10 5 18 1500
48 20| 6| TAHC-16000/20 6 7 12 300
49 10| 8| TM®-63 0.4 6 14 200
50 6| 10 | TM®-100 0.4 5 21 50
T/ITH-10000/110-
51 10|  1|V1 6 5 14 200
52 35| 3| T/A-10000/35 10 7 21 50
53 20| 5| TJHC-16000/20 6 6 18 1500
54 10| 7| TM®-25 0.4 5 12 300
55 6| 9| TMd-40 0.4 7 14 200
T/ATH-10000/110-
56 10| 2| V1 6 6 21 50
57 35| 4| TA-10000/35 10 5 18 1500
58 20| 6| TJIHC-16000/20 6 7 12 300
59 10| 8| TM®-63 0.4 6 14 200
60 6| 10| TM®-100 0.4 5 21 50
T/ATH-10000/110-
61 10|  1]|V1 10 7 18 1500
62 35| 3| TA-16000/35 6 6 12 300
63 20| 5| TJHC-16000/20 10 5 14 200
64 10| 7| TM®-160 0.4 7 21 50
65 6| 9| TM®-250 0.4 6 18 1500
T/ATH-10000/110-
66 110 2|Vl 10 5 12 300
67 35| 4| TJ-16000/35 6 7 14 200
68 20| 6| TAHC-16000/20 10 6 21 50
69 10| 8| TM®-400 0.4 5 18 1500
70 6| 10| TM®-630 0.4 7 12 300
T/ITH-10000/110-
71 10| 1|Vl 6 5 14 200
72 35| 3| T/J-10000/35 10 7 21 50
73 20| 5| TAHC-16000/20 6 6 18 1500
74 10| 7| TM®-25 0.4 5 12 300
75 6| 9| TMd-40 0.4 7 14 200
T/ITH-10000/110-
76 10| 2|V 6 6 21 50




77 35| 4| T/-10000/35 10 5 18 1500
78 20| 6| TJHC-16000/20 6 7 12 300
79 10| 8| TM®-63 0.4 6 14 200
80 6| 10| TM®-100 0.4 5 21 50
TJITH-10000/110-
81 10| 1|v1 10 7 18 1500
82 35| 3| TJ-16000/35 6 6 12 300
83 20| 5| TJIHC-16000/20 10 5 14 200
84 10| 7| TM®-160 0.4 7 21 50
85 6| 9|TM®-250 0.4 6 18 1500
TJITH-10000/110-
86 10| 2|vVi1 10 5 12 300
87 35| 4| TJ-16000/35 6 7 14 200
88 20| 6| TJIHC-16000/20 10 6 21 50
89 10| 8| TM®-400 0.4 5 18 1500
90 6| 10| TM®-630 0.4 7 12 300
TJITH-10000/110-
91 10| 1|V1 6 5 14 200
92 35| 3| TJI-10000/35 10 7 21 50
93 20| 5| TJIHC-16000/20 6 6 18 1500
94 10| 7| TM®-25 0.4 5 12 300
95 6| 9| TM®d-40 0.4 7 14 200
TJITH-10000/110-
96 10| 2|VI 6 6 21 50
97 35| 4| TJI-10000/35 10 5 18 1500
98 20| 6| TJHC-16000/20 6 7 12 300
99 10| 8| TM®-63 0.4 6 14 200
00 6| 10| TM®-100 0.4 5 21 50

5. OHEHOYHBIE MATEPHAJIBI VIS ITPOBEJAEHUSA TEKYILIEI'O

1. Komnerennus IIK-1. CiocoOeH y4yacTBOBAaTh B IPOEKTUPOBAHUYU CUCTEM

KOHTPOJIS1, MIPOMEXXYTOUYHOM ATTECTALIUA

5.1. Peanu3zanus KoMneTeHum

AIIEKTPOCHAOKEHHUST 0OBEKTOB

HanmeHnoBaHue MHIMKATOPA TOCTIKCHUS

KOMIICTCHIIMHN

Hcnonb3yembie cpeicTBa OIICHUBAHMS

INIK-1.15.  VYuactByeT B NpPOEKTHPOBAHUH
aBTOMAaTU3HMPOBAHHBIX CHCTEM JHUCIIETYEPCKOTO
yIOpaBJIeHHsT Ha OOBEKTaX 3HEPreTHYECcKOro
CEKTOpa 3KOHOMHKH

3ayer, 3amuTa PI'3, 3amura naboparopHoii paboThl

5.2. TunoBble KOHTPOJIbHbIE 321aHNUS VI IPOMEKYTOYHOM aTTeCTAlUM

5.2.1. IlepeyeHb KOHTPOJBHBIX BONIPOCOB (THMOBBIX 3aIaHUI)
s augpepeHuMpPOBAHHOIO 3a4eTa

HanmenoBanue
Ne paszaena JUCUUILIAHBI
n/n

ConeprkaHre BOIMPOCOB (THIOBBIX 3aJaHUI)




bazoBeie  moHaTHA 00
aBTOMaTI/I3I/IpOBaHHBIX
CHUCTEMax JHMCIIETYEPCKOTO
yIpaBICHUS

1. Undopmanumonnsie cuctembl npennpustus. CTpykrypa u
B3aMMOCBSI3H.

2. Buapl nH)OpPMAIMOHHBIX CHCTEM.

3. Knnaccuduxkanus nHpOpMaMOHHBIX CHCTEM.

4. Ilonsatue ACY TIIL

5. Cucremusli noaxon k npoekrupoanuio ACY TIIL

6. Mogenu u MmoaenupoBanue B npoektupoBanuu ACY TII.

7. Knaccudukays BUJ0B MOJCIUPOBAHUS CUCTEM.

9. Kimaccudukamnus moaeneit cuctem.

9. Anropurmu3arus B ACY TII.

10. Bunsr odecieuenust ACY TII.

11. ®ynxuum u coctas ACY TII.

12. Yposuu ACY TII.

13. Pacnpenenennsie ACY TIL

14. TlonsTHe W Ha3HAUYECHHWE AaBTOMATHU3UPOBAHHBIX CHCTEM
JMCTIETYEPCKOTO YIIPABICHHUSL.

15. Bo3MOXHOCTH W (DYHKIIMM aBTOMATH3UPOBAHHBIX CHCTEM
JMCTIETYEPCKOTO YIIPABICHHUSL.

16. IlpeumyiecTBa NpUMEHEHUsI aBTOMaTU3WPOBAHHBIX CHCTEM
JMCTIETYEPCKOTO YIIPABICHHUSL.

17. TlonsiTue aBTOMaTU3UPOBAHHONW CHUCTEMBI KOHTPOJIS U y4eTa
3JIEKTPOIHEPTUH.

18. OyHKIIMKM aBTOMATU3UPOBAHHON CUCTEMBI KOHTPOJISI U y4eTa
3JIEKTPOIHEPTUH.

[TpoToKoIBI nepenayn
JaHHBIX

19.Metoap! iepeaaun OTACIbHBIX OAUT, OUT.

20. KomupoBanue umcen C (PUKCHPOBAHHOM M IUIABAIOLICH
3ansAToM.

21. KogupoBanue unHpopManuu mpu nepegade mno uHrepdeincy
RS232, RS485: crapT-OuT U cTON-OWTHI, OUTHI YETHOCTH, OUTHI
JTaHHBIX, CKOPOCTB TIepeIayl JaHHBIX.

22. KommpoBanue wuHPOpMAMK TIpH Tepenade M0 JUHUHU
Ethernet, man4yectepckoe KoqupoBaHue.

23. KoHTpoJsib mapuTeTa.

24. KoutponbHas cymma LRC. Pacyer KOHTpOJIIBHOW CyMMBI
LRC.

25. Kontponsnas cymma CRC. Pacuer KOHTpOJIBHOH CyMMBI
CRC.

26.Crannaptabie koabl omrbok Modbus.

27. OOHapykeHHe OMmMOOK TpH  Tepefadye  JaHHBIX,
BOCCTAHOBJICHUH JIaHHBIX NPU HCIOJIb30BAaHHU U30OBITOYHOCTH B
NepeaHHbIX JaHHBIX.

28. IloMexoycTOMYMBOCTH JIMHUM CBSI3M, METOJbI IMOBBIIICHUS
HA/ICKHOCTH.

29. ®opwmar Gaiita coobrenus B mporokoie Modbus RTU.

30. ®opmar 6aiiTa coobmienus B nporokone Modbus ASCII.

31. ®opwmar 6aiita coobrnenus B mporokoiae Modbus Ethernet.
32. Anpecanus nansbix B npotokone Modbus.

33. CrangapTHbie KOBI QyHKITHI mpoTokoaa Modbus.

34. Anpecauus nansbix B npotokone Modbus.

35. KoMaHnapl BeAyllero yCTpPOMCTBA M OTBETHI BEAOMOIO B
nportokoie Modbus.

36. YcraHoBKa 3HaueHUi perucTpoB B mpotokose Modbus

37. UreHnue 3Ha4eHMii perucTpoB B mporokoie Modbus.

38. YcraHoBKa aaThl U BpeMeHH B ipoTokosie Modbus.




39. Ycranoska ¢uaros peructpos Modbus.

40. Yrenue ¢uaro peructpos Modbus.

41. O6miee onucanne nmpotokosa DCON.

42. Ctpykrypa 3amnpoca u orsera mporokona DCON.

43. OcobeHHOCTH KOH(MUTYpUPOBAHUS OOOPYIOBaHUS IS
nporokona DCON.

44. Pacuet kKoHTpOJIbHON cymMMbI 1yt ipoTokoa DCON.

Mogens B3aUMOJCHUCTBUSA
OTKpBITBIX cucteM (Open
System  Interconnection).
CucreMbl AUCIIETYEPCKOTO

KOHTPOJIA u
JTAHHBIX.

cbopa

45. IlpukianHoil ypoBeHb MOJENH B3aUMOJEHCTBUS OTKPBITHIX
CHCTEM.

46. VYpoBeHb MpENCTAaBICHUS MOJEIHU  B3aUMOJCUCTBUS
OTKPBITBIX CHCTEM.

47. CeaHcoBblit YPOBEHb IIPEICTABIICHUS MOZEIIH
B3aMMO/ICHICTBUS OTKPBITHIX CUCTEM.

48. TpaHcnopTHBIi  YpPOBEHb  IIPEICTABICHHUS  MOJEIU
B3aMMO/ICHICTBUS OTKPBITBIX CUCTEM.

49. CereBoll ypOBEeHb MpPEACTaBICHUS MOJEIN B3aUMOJACHCTBUS
OTKPBITBIX CHCTEM.

50. KananpHbrii YPOBEHb [IpEACTaBICHUSA MOZEIN
B3aMMO/ICHCTBUS OTKPBITHIX CUCTEM.

51. ®usnueckuil ypoBeHb MOJENIN B3aUMOJEHCTBUS OTKPBITHIX
CHCTEM.

52. Ha3navenue cucremsl Trace Mode.

53. Kondurypuposanwue cucremsr Trace Mode.

54. Co3nanue TpeHa0B B cucteme Trace Mode.

55. Haznauenue cuctemsl MasterSCADA.

56. Koudurypuposanue cuctemsl MasterSCADA.

57. Coznanme TpennoB B cucteme MasterSCADA.

58. O6mue cBeneHus o nmpeodpazoparenix uHTepdeiicoB RS232,
RS485, Ethernet.

59. TexHuueckue  XapakTepHCTUKH  IpeoOpa3oBaTerneit
untepdeiicoB RS232, RS485, Ethernet.

60. Koncrpykmuu mnpeobpaszoBateneii wuntepdeiicoB RS232,
RS485, Ethernet.

61. Cxembl TOAKIIOUEHHS TMpeoOpasoBareneil UHTEpdeiicoB
RS232, RS485, Ethernet.

62. KoudurypupoBanue mnpeoOpa3oBateneii uHTEpdeEiicoB
RS232, RS485, Ethernet.

KoMmMmyHMKanmonHoe
obopynoBaHue

63. OcoOEHHOCTH MOHTaXa W HKCIUTyaTallMH Mpeodpa3oBareneit
untepdeiicoB RS232, RS485, Ethernet.

65. O6mue cBeneHns 00 ONTHYECKUX MEAMAKOHBEPTEPaX.

66. Texanueckue XapaKTEePUCTUKH ONTHYECKUX
ME/IMaKOHBEPTEPOB.

67. Kputepuu BbIOOpa ONTHYECKUX METMAKOHBEPTEPOB.

68. CxeMbl NOJKITIOUEHHS ONITUYECKUX MeIMaKOHBEPTEPOB.

69. [TpoTokosl, HCIIOTb3YyEMBIC ONTHYECKUMU
Me/IMaKOHBEpTEPaMH.

70. O6mwme cBeIeHHS O paAoOMOIeMax.

71. TexHuueckue XapaKTEPUCTUKU PaJUOMOAEMOB.

72. Kputepuu BbIOOpa paioMOIEMOB.

73. CxeMbl NOJKITIOUEHHSI PaliOMO/IEMOB.

74. TIpOTOKOJIBI, UCIIOTB3YyEMbIE PATHOMOIEMAMH.

75. O6mue cBenenus o GSM-monemax.

76. Texanueckue xapakrepuctuku GSM-MoaemoB.

77. Kputepun Beioopa GSM-monemoB.




78. Cxemsbl noakiaroueaus GSM-moneMos.
79. IIpoTtokounsl, ucnosas3zyemble GSM-Monemamu.

5.2.2. IlepevyeHb KOHTPOJIbHBIX MATEPHAJIOB
JJIS1 3alIUThI KYPCOBOTI'0 MPOEKTa/ KypCcOBOH padoThl

He npenycMOTpeHO yueOHBIM TUIAHOM.

5.3. TunoBble KOHTPOJIbHBbIE 33/IaHNs (MATEePHAJIbI)
JJISl TEKYLIero KOHTPOJIsA B ceMecTpe

Ne /1 | dopma TeKylero KOHTPOIIs THUNIOBBIE KOHTPOJIBHBIC 3a1aHUS

1. 3auer IlepeueHb KOHTPOJBHBIX 3aJaHUM K 3a4eTy NPHUBEICH B
pazzgene 5.2.1

2. 3ammra PI'3 1. Ha3nauenme TpanchopMaTOpOB TOKA M HAMPSKECHUS

M3MEPUTENBbHBIX LETIsAX.

2. OcHoBHbIe UHTEPPEHCHI W TPOTOKOJIBI CBS3H,
ucnoinb3dyembie B AC/IY. OcoGeHHOCTH MPOBOIHBIX
1 OeCIpOBOIHBIX UHTEP(EHCOB.

3. YCII/: na3naueHue, pa3HOBUIHOCTH.

4. Tlonstue SCADA-cucTembl, OCHOBHBIE (PYHKITHH.

5. Ilonsrue ACKYVYD, OCHOBHBIE ¢byHKIMY,
MIPEUMYIIIECTBA BHEIPEHHUSL.

3. 3amura nabopatopHoii | JlJabopatopnas pabora Nel:

paboTsl 1. Ilouemy WCXOIHBIH CHTHaJd HCKaKaeTcss Ha
MPUEMHUKE MPH Nepeade JaHHbIX ?

2. Kak ompenensercs M OT Yero 3aBUCUT Io0joca
MPOITyCKaHUS KaHaIa Mepeiadn TaHHbIX ?

3. Kak ananmu3upyioT NpOXOXKJECHHWE CUTHAJIOB IO
KaHaJy CBA3M?

4. Tlouemy mpu  mepegadye  CHHYCOHJAJIbHOTO
MEPUOJINYECKOTO CUTHANA OMNpPEeICHHONM YacTOThHI
M0 KaHally CBSI3M ero ¢opMa Ha NMPUEMHUKE OyIeT
MCKa)K€HA OTHOCUTENILHO UCXOIHOTO CUTHaNa?

5. Kak  wu3MeHuTcs  Ha  TpPUEMHUKE  CHUTHAI
IPSIMOYTOJIBHOM (PopMbI?

6. Paccuuraiite ko3 duIMeHTHI  TpeoOpazoBaHUS

@ypbe I cUrHana:

- MPSIMOYTOJIBLHOM (hOPMBI;

- TPEyroJabHOU (hOPMBI;

- TpanenuueBUAHONU (POPMBI.

Yro Takoe CIEeKTp 4acTOT CUrHana?

8. B uem cocTouT mpoTUBOpEUYNE MEXAY YBEIUUYEHHUEM
CIIEKTpa TMEpPeAaBaeMOro CHrHaJla U CKOPOCTBIO
nepeayu JaHHbIX ?

9. Kak ompenensercs TpoNmycKHas CIIOCOOHOCTb
peaJibHOTO  KaHajla  Mepeiayd  JaHHBIX  C
TEPMOJIMHAMHYECKUM LITyMOM?

~

JlaGopatopHnast paborta Ne2:
1. Jlaiite ompeneneHHe aHAJIOTOBOTO M IMHUGPOBOTO
CUTHAaJA.
2. B dyem 3akmoudaercs NPEMMYIIECTBO MHGPOBOTO




~

CUTHaja NpU Tepeaaye AaHHBIX MO0 CPaBHEHUIO C
aQHAJIOTOBBIM CUTHAJIOM?

B dyem 3akmiouaercs ¢yHkums uHTEepdelica u
MIPOTOKOJIA TIpU ITU(POBOH Tepeaue JTaHHbIX?

B uyem wu3MepsieTcss mpoIyckHas CIIOCOOHOCTH
KaHaJa cBsi3u?

Haiite  ompenenenne uHTEepdeiica RS-232 wu
PaCCKaXHTE €ro OCHOBHBIC XapaKTEPUCTHKH.
Onumure ¢opmar mnepenaBaeMblX TaHHBIX IO
unTepdeiicy RS-232.

OnumuTe ypoBHU cUTHANOB nHTEep(deiica RS-232.
Uro Takoe HeOaTaHCHBI CHUTHATI M B 4YE€M €ro
HEIOCTAaTOK?

s gero HeoOxomuMm, OUT dyeTHOCTH? Pacckaxkure
00 OCHOBHBIX THUMaX YETHOCTH.

JlaGopaTtopHas pabora Ne3:

1.

2.

Ha3zoBute ocHOBHBIE BUABI IUGPOBBIX KOAOB. ['1e
3TU KOJBI UCTIOJIb3YIOTCS ?

Haiite ompenenenue wuHTepdeiica RS-485 wu
PACCKAXKUTE €r0 OCHOBHBIE XAPAKTEPUCTHUKHU.

Kakoit kabenp siBsieTcst ny4liel cpenoil mepemadu
JAHHBIX TIPH KCTONB30BaHUU HHTEepdeiica RS-485 u
nouemy?

Jlst 9ero HeoOXOaUMO KOHIIBI KaOelns 3ariyiiaTh
TEPMUHAJILHBIMU PE3UCTOPAMHU?

Kakyro cxeMy mnepenaud CHUTHaja HCIOJIB3YET
untepdeiic RS-485 u B uem ee mpeumyiiecTBo?

B yem coctouT mpemmyiiecTBo uHTepdeiica CBI3U
RS-485 no cpaBaenwuto ¢ uatepdericom RS-232?
OnummMre  OCHOBHBIE  METOJIbl  IIOCTPOEHUS
pacupeieseHHbIX CUCTEM CBSI3H.

JlaGopaTtopHas padora Ne4:

1.
2.

3.

KakoBo Ha3HaueHHE KOHTPOIBHON CyMMBI?

Kakum oOpa3oM mpeacTaBisdloTCs JaHHbBIE B
npotokosne Modbus ASCII?

Kak paccuuTeiBaeTcsi KOHTpOJIBHasi CyMMa B
npotokosne Modbus ASCII?

Yro MPECTABIISET coboit BBEIYHMCIICHHAS
KOHTpOJIbHAsE CyMMa M B KaKOM MECTE€ COOOIEHUS
pacmnonaraercs?

JlaGopaTopHas pabota Ne5:

1.

agrwn

Kakue BHemnHue (hakTOphl BHI3BIBAIOT MOBPEKICHUE
nepeaaBaeMbIX JTAHHBIX ?

Jliis yero HeoOXxoauM OUT maputeTa?

PacckaxuTe 00 OCHOBHBIX THUIIaX OWTa MapUTETA.
Kak ompenensiercst 3HaueHue 6uta napurera?

Kaxk onpenenuts, Kakoit u3 OUTOB MOBPEKIACH?

JlaGopaTtopHas pabota Ne6:

1.

Kakue uHTepdeiicHbIe BBIXO/IbI UMEIOT
AJIEKTPUYECKNE CYETUUKHU ydeTa YIHEPrun?




Kako#t meTrom mpuMeHeH B NaHHOW JabopaTOpHOM
pabote 1Sl U3MEPEHUs MOTPEOIIIEMO MOIITHOCTH H
MOTPEOJIECHHOM IIEKTPOIHEPTUN?

Kakoii uHTEpdeiic UCIIOJIBb3YETCS JU1sL
B3aMMOJICICTBUSL TEPCOHAIBHOTO KOMIIbIOTEpA U
6moxa BBoaa-BeiBosia ICP CON i-7060?

Kakue mnapamerpbl HEOOXOOMMO HACTPOUThH IS
KOPPEKTHOH paboThl TabOpaTOpHOTO CTeHAa?

Kak Bpluucnsercs MOIIHOCTb, MOTpedssgeMas
Harpy3koiu?

Kak Bbluncrgercs KOJMYECTBO 3JIEKTPOIHEPIHH,
MOTPEOJICHHOW BKIFOYEHHOHN HArpy3Koii?

JlaGopatopHnast paborta Ne7:

1.
2.
3.

oo

~

Omummre GSM monem Siemens MC35.

Uto Takoe SMS TexHomorus?

Kakumu komaHaamMu OCYLIECTBIISIETCS YIpaBIICHUE
GSM monemom Siemens MC35? C moMomipio Kakux
KOMaHJ[ OCYILIECTBIISICTCS OTnpaBka U mpueM SMS?
Kak mpoucxoaut mnpeacTaBieHHE JIaHHBIX B
dbopmare PDU?

HazoBute Tunst PDU u ero cocras.

Onumute dopmar mnepenaBaemoro SMS B PDU
pexume.

Omnumute dpopmar npunstoro SMS 8 PDU pexume.
Kak ocymecTBisiercs ceMUOWTOBas KOAMPOBKA
JTAHHBIX M0JIH30BATENS?

JlaGopatopHnast paborta Ne§:

1.

2.

NGO

Haiite ompenenenue Ttexnoimorun OPC, OPC-
cepepa u OPC-kinenra.

[lepeuncnure  OCHOBHBIE  COCTaBHBIE  4YacTH
cranaapta OPC.

HazoBuTe pexxumbl YTEHHsS U 3alHMCH JaHHBIX C
nomoibio OPC-cepaepa.

[IpuBeauTe npuMepsl B3aUMOJECHCTBUS MPUKIAIHBIX
nporpaMMm U (u3ndeckux yctpoiictB uepes OPC
cepsep.

Haiite onpenenenne SCADA-cuctemsl.

HazoBute ocHoBHbIe hyHKIIMH SCADA-cuctem.
YeM oTIMYAIOTCS MOHATUS COOBITHS U anapma’?
Onwumure TEXHOJIOTHIO aBTOTIOCTPOCHHS,
peanuzoBannyio B SCADA-cucreme Trace Mode

JlaGopatopHnast paborta Ne9:

1.

Kakue s3bIKM MpOrpaMMUpPOBAHUS HCTOIB3YIOTCS
Ui pa3pabOTKM  TOJIb30BATEIbCKUX OJIOKOB B
cucteme MasterSCADA?

Onummre MOpSAOK pa3pabOTKU TMPOEKTa B Cpele
MasterSCADA.

Uro Ttakoe wMHeMocxema? OmNUIIUTE MOPSIOK
co3nanusg MHeMocxeM B MasterSCADA.

Kakum o0Opa3zom mepeith B peXHM HUCIIOTHEHUS B
cpeae MasterSCADA?




5. TlpuBenute mpuUMepsl TpaPUUIECKUX DIEMEHTOB
cucteMbl MasterSCADA.

6. [aiite onpeneneaue SCADA-cUCTEMBI.

7. HazoBute ocHoBHBIEe pyHKIIMH SCADA-cuctem.

5.4. Onucanne KpUTEepHeB OLIEHNBAHUS KOMIIETEHIMII U IIKAJIbI OLleHUBAHUS

[Ipn mpomexyTouHo#l aTTectauuu B (opMe 3adeTa HCIOJIb3YETCS CIeAyIoas
IKaJjia OLICHUBAHUS: 3a4TE€HO, HE 3a4TEHO.

KpI/ITCpI/IHMI/I OLICHMBAHHUA ,Z[OCTI/I)I(@HI/IfI MOKa3aTeJIen SIBISIOTCS:

HanmeHoBanue Kpurepuii onieHuBaHUsA
HoKa3aTels
OIICHUBAHUA

pe3ynbTara 00ydeHus

10 TUCILIUIIJINHE

3HaHus Onucanne u pexuMbl npoTokosioB Modbus (¢ pexumamu RTU, ASCII,
TCP) u DCON, cTtpykTypa 3anpoca 1 OTBETA.

Coneprkanne kaapa nansbix 11 Modbus ASCII u Modbus RTU.

MeTopl KOHTPOJIS OMIMOOK MOCPEACTBOM MapuUTeTa U KOHTPOIBHBIX CYMM
LRC u CRC.

PacueTt KoHTpOJBbHBIX cCyMM Jytsl poToKo10B Modbus 1 DCON.
CraHgapTHBIE KOJIbI OIIHOOK.

Anpecarusi JaHHBIX B mpoTokosie Modbus.

Cranpaptaele koabl QyHKIMHA mpoTokona Modbus, koMaHAbI Bexymiero
YCTPOMCTBA U OTBETHI BEJOMOTO.

YcTaHOBKY 3HAUEHUN PETUCTPOB U UX YTEHUE, YCTAHOBKY M UTeHUE (hJIaroB
pPErucTpoB.

WNutepdetice «rokoBas metiss», RS232, RS485, CAN, Ethernet: obmactu
MPUMEHEHHUS, CXEMbl, YPOBHU CUTHAJIOB, CKOPOCTh M JaJbHOCTh IEpEeaauu
nanHbIX. OcoO0eHHOCTH B paboTe nHTepGhencoB.

[MpuHIMIBL ASHCTBHS, 0OIACTH MPUMEHEHUS M BO3MOXKHOCTH Pa3IMYHBIX
ABTOMATHU3MPOBAHHBIX CHUCTEM KOHTPOJIS W ydeTa JHEpPruH, arrmapaTHbIe
uHTep(EChH 1715 B3aMMOICHCTBUS ¢ 000PYIOBAHUEM HIKHETO YPOBHSI.
YMmenus CocTaBnTh 3ampochl ISl Mepefayd JaHHbIX, OTHPAaBIATh IaHHbIE U
AHATM3UPOBATH MX IEIOCTHOCTh MOCTIE MpUeMa.

[Tpumensats mudpoBbie GUIBTPHI 1151 00PaOOTKH TaHHBIX.

PaccunthiBaTh KOHTPOIBHYIO CYMMY ISl KAJPOB C JaHHBIMU IO TPOTOKOTY
Modbus ASCII.

[TpuMeHsITh MEXaHU3M KOHTPOJISI TAPUTETA B JIMHUSIX TIEpeIavn JaHHBIX.
Kondurypuposare pasznmuunasie SCADA-cuctembl, TpUMEHSEMbIE B
DJIEKTPOIHEPTEeTUKE, HACTPAWBaTh OOOpPYIOBAaHHUE HUKHETO YPOBHA U
KOMMYHHKAI[MOHHOE O0OpYyJIOBaHUE, MPUMEHATh CTAHIAPTHBIE YTUIUTHI
JUI B3auMOJIEHCTBHA ¢ oOopymoBaHueM 1o mpotokonam Modbus RTU,
Modbus ASCII u Modbus TCP.

Bnanenue Metomgamu 06pabOTKH TaHHBIX C ITOMOIIIBIO TU(PPOBBIX PHIHTPOB.
HABBIKAMU MeTonukaMu COCTABJICHHS, 3allMCH, YTCHHS M PacIIM(PPOBKH KaJIpoB
JaHHBIX MO TpoTokoiy Modbus mpu oOMeHe COOOIIEHUSIMH B CHCTEME
«KIJIUCHT-CEPBEPY.

MeTooM  BBIYHMCIIEHUST KOHTPOJBHBIX CYMM, 3HAaHHEM MeEXaHH3Ma
KOHTPOJISI TAPUTETA ¥ MIPHUEMAMHU €T0 MCIIOIh30BAHUS ISl BOCCTAHOBICHUS
MOBPEXKJACHHBIX TAHHBIX.

HaBbikamu paboTel ¢ mpubopamMu ydeTa SHEPrHH, KOMMYHUKAIMOHHBIM
0o00py/loBaHUEM, JHMHHUSIMH CBSI3U, UHTepdeiicaMy, BBIYHCIUTEILHON




TEXHUKOW M COOTBETCTBYIOIIMM MporpaMMHbIM oOecriedeHueM (SCADA,
OPC-cepBepamu), HaBBIKAaMH pa3padOTKH aBTOMATHU3UPOBAHHBIX pabounx
MECT JIJIsl CHCTEM y4eTa SHEPIHH.

OHeHKa npernoaaBarcjicM  BBICTABJIACTCA  MHTCTPAJIBHO C y‘-IéTOM BCEX
rokasarTeJiei u KPUTCPUCB OLICHUBAHN.

Ornenka chOpMUPOBAHHOCTH KOMITETCHITUH IO TIOKa3aTe 0 3HAHMS |

Kpurepuii YpoBeHb OCBOEHHUSI U OLIEHKA
2 3 4 5

Onucanne u pexkuMmbl | He 3Haer omucanne n | OOyvaromuiics 3HaeT onucaHue u HcuepnbiBaronie
nporokonoB  Modbus | peXXUMBI IPOTOKOJIOB | JOIYCKaeT PESXXUMBI IPOTOKOJIOB | M3JIaraeT ONMCAHHUE U
(c pexmmamu RTU, | Modbus (¢ pexkuMaMu | HETOYHOCTH TTPH Modbus (¢ pexxuMaMu | peXUMBI IPOTOKOJIOB
ASCII, TCP) n | RTU, ASCII, TCP) u | uznoxenuu onucanus | RTU, ASCII, TCP) u | Modbus (¢ pexxumamu
DCON, ctpykrypa | DCON, cTpyKTypy 1 peXUMOB DCON, ctpykTypy RTU, ASCII, TCP) n
3arpoca M OTBETA. 3arpoca M OTBETa. npoTokosioB Modbus | 3ampoca u oTBeTA. DCON, ctpykTypy
Conepxanne  kazapa | He omuceiBaet (c pexxumamu RTU, OnuceiBaeT 3arpoca 1 OTBETA.

nanHbIx mus Modbus

ASCII wu Modbus
RTU.

Mertoasl KOHTPOJIS
OINUOOK TMOCPEACTBOM
napuTeTa i
KOHTPOJBHBIX ~ CYMM
LRC u CRC.

Pacuer KOHTPOJBHBIX
CYMM JJIsl TIPOTOKOJIOB
Modbus 1 DCON.

CraHgapTHBIE  KOJIBI
OIINOOK.

Agnpecaniis J1aHHBIX B
nporokosie Modbus.

CraHgapTHBIE  KOJIBI
GyHKIIME  IPOTOKOJIA
Modbus, KOMAaHIbI

BEIYLIEro yCTpoiicTBa
1 OTBETHI BEIOMOTO.

VYCTaHOBKY 3HaueHHUH
perucTpoB M HX
YTEHUE, YCTAHOBKY H

YTEHUE (haros
PEruCTpOB.
Wnrepdeiice
«TOKOBast HeTIIs,

RS232, RS485, CAN,
Ethernet: obnactu
MPUMEHCHHS, CXEMBI,
YPOBHHU CHTHAJIOB,
CKOPOCTb U JaJbHOCTH
nepenavn JIaHHBIX.
OcobeHHocTu B
paboTe uHTEepQEHCcOoB.

[punuunsl aeicTBus,
00JacTH MPUMEHEHHUS
H BO3MO>KHOCTH
Pa3IMYHBIX

aBTOMaTH3UPOBAHHBIX
CHCTEM KOHTPONII H
ydaera SHEPTHH,
amnmapaTHbIe

HHTEPPEICH JUTST

COJZIEpIKaHUE Kajapa
nma”ubIX g Modbus
ASCII u Modbus
RTU.

He o0bsacuser
METO/IBI KOHTPOJIS
OIIMOOK TTOCPENICTBOM
napureTa u
KOHTPOJIbHBIX CYMM.
He onuceiBaer pacuer
KOHTPOJIbHBIX CYMM
LRC u CRC gisa
nporokosnoB Modbus
u DCON. He 3naet
CTaHAAPTHBIE KOJBI
OIIHUOOK, aPecalHio
JaHHBIX,
CTaHAAPTHBIE KOJBI
GbyHKIHI TPOTOKOIIA
Modbus 1 koMaHIBI
BEYIIETO
YCTpO#CTBA M OTBETHI
BengoMoro. He
0OBSICHSIET YCTAHOBKY
3HAYEHUH pEerucTpoB
1 UX YTCHHUC,
YCTaHOBKY U YTCHHUE
(hmaroB perucTpos.
He ommcriBaeT
AHTEPPEIHCH
«TOKOBAs METIIN,
RS232, RS485, CAN,
Ethernet, o6mactu ux
MIPUMEHEHUS, CXEMEI,
YPOBHH CHTHAJIOB,
CKOPOCTb U
JIATbHOCTD Mepeaadn
naHHBIX. He
00BSICHSIET
0COOEHHOCTH B
paboTe uHTEpPEHCOB.
He ommceiBaeT
MIPUHLHUIIBI AEHCTBUA,
o0nacTu npuMeHeHUs

ASCIL, TCP) u
DCON, ctpykTypsl
3amnpoca 1 OTBETA.
OnuchIBacT YaCTUIHO
COJIepKaHUE Kapa
na"Heix 111 Modbus
ASCII u Modbus
RTU.

Homyckaet
HETOYHOCTH TIpU
H3TI0KCHUN METO/IOB
KOHTPOJISI OIIHOOK
MOCPEICTBOM
napuTeTa u
KOHTPOJIBHBIX CYMM.
OnuceIBaet ¢
omudKaMu pacueT
KOHTPOJIBHBIX CYMM
LRC u CRC misa
npoTokonoB Modbus
u DCON. Yactuuno
3HAET CTaHJAPTHBIC
KOJIBI OIITNOOK,
aZpecanuio JaHHBIX,
CTaHIApPTHHIC KOJBI
(hyHKIHH TPOTOKOIA
Modbus 1 koMaHIBI
BEYIIEro
YCTpPOMCTBA U OTBETHI
BEZOMOTO.
OO0BscHSET C
omuOKaMu YCTaHOBKY
3HAYCHUH PETUCTPOB
U UX YTCHHE,
YCTaHOBKY U YTCHHC
(bmaroB perucTpos.
Homyckaet
HETOYHOCTH TIPHU
OTIMICaHUH
uHTEpQEIcOoB
«TOKOBAs METIISY,
RS232, RS485, CAN,
Ethernet, obmacTeit ux
NPUMEHCHUS, CXCM,

coJiep kaHne Kaapa
na"HeIX 111 Modbus
ASCII u Modbus
RTU.

OOBSCHAET METOIBI
KOHTPOJISI OIIHOOK
MOCPEIICTBOM
nmapuTeTa u
KOHTPOJBHBIX CYMM.
OmnwceIBaeT pacyer
KOHTPOJBHBIX CYMM
LRC u CRC minsa
nportokosioB Modbus
u DCON. 3naer
CTaHIAPTHBIC KOJBI
omuOOoK, agpecaruio
JIAHHBIX,
CTaHIAPTHBIC KOJBI
(hyHKIHH TIPOTOKOTA
Modbus u xomaHIBI
BEAYIIErO
YCTPOWCTBA U OTBETHI
BEIOMOTO.
OOBbscHsIET
YCTaHOBKY 3HaU€HUI
PETUCTPOB U HX
YTEHHUE, YCTAHOBKY U
yTeHue (aros
PETHCTPOB.
OnuceIBaeT
uHTEpEHCHI
«TOKOBAs METIINN,
RS232, RS485, CAN,
Ethernet, o6mactu ux
MPUMEHEHUS, CXEMBI,
YPOBHH CUTHAJIOB,
CKOpPOCTB U
JABHOCTH TIepeaadn
nmaHHbIX. OOBIACHIET
0COOEHHOCTH B
pabote uHTEpPEHCOB.
OnuceiBaeT
MPUHITUIGI ISHCTBUS,
001acTH IPUMEHEHHS

ITocmenoBarensHO
OIIUCKLIBAET
COJIepKaHUE Kapa
na"HeIX 111 Modbus
ASCII u Modbus
RTU.
CaMOCTOSATENBHO
00BSICHIET METOIBI
KOHTPOJISI OIIHOOK
MOCPENICTBOM
nmapuTeTa u
KOHTPOJBHBIX CYMM H
OIKCHIBACT PACUCT
KOHTPOJIBHBIX CYyMM
LRC u CRC g
nportokosioB Modbus
u DCON. YeTko u B
IOJIHOM 00beMe
n3jaraer
CTaHIAPTHHIC KOIBI
OImuOOK, aJpecaruio
JIAHHEBIX,
CTaHIApPTHHIC KOIBI
(hyHKIHH TPOTOKOTA
Modbus 1 xkomaHBI
BEYIIEro
YCTpPOMCTBA U OTBETHI
BEJIOMOTO.
CaMOCTOSTENHHO
OOBSCHSET YCTAHOBKY
3HAYCHUHN PETUCTPOB
U UX YTCHHE,
YCTaHOBKY U YTCHHE
(aroB perucTpos.
HcuepnsiBatoie
OITHCHIBAET
UHTEPQEHCH
«TOKOBAs IETIISAN,
RS232, RS485, CAN,
Ethernet, obmactu ux
MPUMEHEHHUS, CXEMEI,
ypOBHI/I CHUT'HAJIOB,
CKOpPOCTh U
JAITLHOCTh Mepeaun




B3aUMOJICHCTBUS c
000pyI0BaHUEM
HIDKHETO YPOBHSI.

1 BO3MOXHOCTH
Pas3IMYHbBIX
aBTOMAaTHU3MPOBAHHBIX
CHCTEM KOHTDOJIS U
yuera sHepruu. He
3HAET anmapaTHbIC
unrepdeiicer RS232,
RS485, CAN,
Ethernet ms
B3aUMOJEHCTBUS C
000pyI0BaHUEM
HIDKHETO YPOBHSI.

YpOBHEW CUTHAJIOB,
CKOpocTel 1
JABHOCTH TIepeiadn
AHHBIX. 3HAeT
YaCTUIHO
0CcOOEHHOCTH PabOTHI
UHTEPQEHCOB.
OnmceIBaeT ¢
HETOYHOCTSIMU
TPUHIUIEL IeHCTBUSA,
00J1acTH TIPUMECHEHUS
u BO3MOKHOCTH
Pa3IHYHBIX
ABTOMATH3MPOBAHHBIX
CHUCTEM KOHTPOJII U
yaeTa SHEPTHH.
YacTuuHO 3HAeT
anmaparHbIe
UHTEPQEHCH
RS485, CAN,
Ethernet TSt
B3aUMOJCHCTBUA c
obopynoBaHueM
HIDKHETO YPOBHSI.
PacckasbiBaer 00
OCHOBHBIX TOHSATHSIX
U COZIepKaHIH
M3ydeHHBIX Pa3JIeNoB.

RS232,

¥ BO3MOXHOCTH
Pa3IHYHBIX
aBTOMaTHU3MPOBAHHBIX
CHCTEM KOHTPOJIS U
ydeTa SHeprud. 3HaeT
anmaparHble
unrepdeiicer RS232,
RS485, CAN,
Ethernet mst
B3aHMOJICHCTBHS C
000pyI0BaHUEM
HIDKHETO YPOBHSL.

JIaHHBIX.
CaMoCTOSTEILHO
O0OBSICHIET U
aHATU3UPYyeT
0COOEHHOCTH B
pabote uaTEpPEHCOB.
HcuepnbiBatoiie
MOCJIEI0BATENHHO
OIIUCKLIBAET
TPUHITUIEI ICHCTBUS,
00J1acTH IPUMCHCHHS
¥ BO3MO>KHOCTHU
Pa3IHYHBIX
ABTOMATH3MPOBAHHBIX
CHCTEM KOHTPOJIS 1
ydera 3Hepruu. Yerko
H3j1araeT CXeMbl

MO IKJTFOYEHMS,
YPOBHH CUTHAJIOB,
CKOpPOCTH H
JATLHOCTH Mepeaadn
JAaHHBIX aHHapaTHI)IX
unrepdeiicop RS232,
RS485, CAN,
Ethernet msa
B3aUMOJIENCTBUS C
o0opynoBaHHEM
HUYKHETO YPOBHSI.

Onenka chopMUPOBAHHOCTH KOMIIETSHITUH TI0 MTOKA3aTEI0 Y MEHHSA:

Kpurepuii YpoBeHb OCBOEHUS U OIIEHKA
2 3 4 5

CocraBmnars 3ampocsr s | He Moxet | [omyckaer ommOku | Moxker coctaBiusaTh | CaMOCTOSTENBHO
nepenayn JTAaHHBIX, | COCTABIIATH 3alpoOCHl | MpH COCTaBJICHHH | 3aIpPOCHI JUI | COCTaBIIIET 3aIpPOCHI
OTIPABIATh JAaHHBIE W | IS nepesadd | 3ampocoB Ui | lepedadd  JaHHBIX, | UIA nepegaun
aHATN3UPOBATH WX | JaHHBIX, OTIPABIATH | MEpeJadd  JaHHBIX, | OTHPABIATH JaHHBIC | JAHHBIX, OTIIPABISAET
LIEIOCTHOCTh mocye | JTaHHbIE u | opu OTIIpaBKE | U aHAIM3WPOBATh MX | JAaHHBIE "
npuema. aHAM3UPOBATh WX | NAHHBIX, aHAJHM3€ MX | IEJOCTHOCTh IOCIC | aHATU3UPYET ux
IMpuMeHaTs  HU(POBBIE | LEJIOCTHOCTh IOCIE | LEJOCTHOCTH Iocie | mpuema. IIpuMeHseT | LeIOCTHOCTh —IIOCie
GuibTpel Qs o6paboTkm | mpuema. He ymeer | mpuema  u mpu | qudpoBble (QUIBTPH! | IpHeMa, MPUMEHsSET
JTAaHHBIX. MIPUMEHSTh MPUMEHCHUU VTS 00paboTKu | TUPPOBBIE (UIBTPHI
PaccuutsiBaTh uudpossie GUILTPHI | MUGPOBLIX QUIBTPOB | JAHHBIX. JUTSt 00paboTku
KOHTPOJILHYIO CYMMY st | JUIs 00paboTku | JuIt o0paboTku | YMeer JJAHHBIX.
KagpoB C [AaHHBIMH IO | JAHHBIX. JTAaHHBIX. paccYNTHIBATH I'pamotHO
MIPOTOKOITY Modbus | He ymeer Brmonaser mo KOHTPOJIbHYIO CyMMY | PacCUMTHIBAET
ASCII. pacCUMTHIBATH YCTaHOBJIEHHON JUIS KaJIpoB C KOHTPOJIBHYIO CYMMY
IIpUMEHAT ~ MEXaHW3M | KOHTPOJBHYIO CyMMY | METOIMKE PacdeT JAaHHBIMH TI0 JUTS KaZpoB C
KOHTpONS ~TIApuTeTa B | VI KampoB C KOHTPOJBHOM cyMMBI | mpoTokoiry Modbus JAHHBIMHA TI0
JIMHUASIX nepenaun | JAAHHBIMH 110 JUTSI KJIpOB C ASCII. Criocoben npotokoiry Modbus
JIAHHBIX. npoTtokony Modbus JAHHBIMH TI0 MIPUMEHSTh ASCII u npumeHsieT
Kondurypuposars ASCII. He cioco6en | mporokony Modbus MEXaHU3M KOHTPOJIS | MEXaHU3M KOHTPOJIS
pa3IMUHbIE SCADA- | IpUMEHSATH ASCII, HO foTyCKaeT | mapureTa B JIMHUAX MapuTeTa B IUHUAX
CHUCTEMBI, IPUMEHSIEMBIE MEXaHU3M KOHTPOJIA OIIHOKH. HpI/IMeHﬂeT nepeaayun JaHHbIX. nepeaavyu JaHHbIX.
B 3JIeKTpOdHepreTuKe, | MAPUTETA B IMHUAX MEXaHHU3M KOHTPOJIsL | YMEeT 1o I'pamoTHO
HACTPAMBATh nepeaayn JaHHbIX. TapuTeTa B JINHIIX YCTaHOBIICHHOH KOHQHUTYpHpYyeT
obopynosanue HmkHero | He ymeer mo nepeaayn JaHHbIX C METOJIUKE SCADA-cucTemsI
YpOBHsI U | yCTaHOBIEHHOM OLIMOKAMHU. KOH(UTYPHPOBATH (Trace Mode,
KOMMYHHKAIHOHHO® METOJIUKE ITo ycTraHOBIIEHHOM SCADA-cucreMsl MasterSCADA) u
oGopyoBanme, KOH(UTYPHUPOBATH METOMKE (Trace Mode, CO3/1aeT TPEHIBI.
IIPUMEHSATh CTAaHIAPTHBIE SCADA-cucreMsl KOHQHUTYpHpYyeT MasterSCADA) n CaMOoCTOSTEIIbHO
YTHINTBI ans | (Trace Mode, SCADA-cucTeMsI C03/1aBaTh TPCH/IBL. OCYILIECTBIISCT CBS3b
B3aMMOIEHCTRHS ¢ | MasterSCADA) u (Trace Mode, Crocoben uHTEpHEHCHBIX
060pyI0OBaHHEM o | €O3IaBaTh TPEHIBI. MasterSCADA) u OCYILECTBIISATH CBSA3b | BBIXOJ/IOB

He criocoben CO3/1aBacT TPEH/IHI, UHTEPHEHCHBIX IJEKTPUYCCKUX




IIPOTOKOJIaM Modbus | ocymecTBIsTh CBA3b | HO JOIYCKaeT BBIXO/IOB CUETUYHKOB C
RTU, Modbus ASCII u | nunrepdeiicHbx oummboku. C INEKTPUUECKUX KOMMYHHUKAIIMOHHBIM
Modbus TCP. BBIXO0OB JIOTIOJTHUTETBLHOMN CUYETYHKOB C o0opynoBaHuEM
IEKTPUUECKUX MOMOIIIBIO KOMMYHUKAIIMOHHBIM | (O70KaMu BBOZA-
CYETYHKOB C OCYIIECTBIISIET CBSI3b | 00OPYNOBaHUEM BBIBOJIA,
KOMMYHHUKAITHOHHBIM | HHTEp(}EHCHBIX (61oxamu BBOZA- pazuoMoeMami,
00opyIoBaHHEM BBIXO/I0OB BBIBOJIA, GSM monemamu,
(61oxKamMu BBOZA- JIEKTPHUUECKUX paaroMoaeMamu, peobpa3oBaTesIMu
BBIBO/JIA, CUETYHMKOB C GSM moaemamu, UHTEP(ECICOB).
panmomMoeMamHy, KOMMYHUKAIIMOHHBIM | npeoOpa3oBatensimMu | [Ipumensier
GSM Mmozpemamy, 000pyI0BaHUEM uHrepdeiicon). CTaHJapTHHIE
npeoOpaszoBarensiMu | (61okamu BBOJIA- MoskeT IpUMEeHSTh YTUIUTHI JIS
unrepdeiicos). He BBIBOJIA, CTaHJapTHBIE B3aUMOJECHCTBUA C
MOXET NPUMEHSTh paaroMoaeMaMmH, YTHIATHI JUIS 000pyIOBaHHEM II0
CTaHAapTHBIE GSM Monemammu, B3aUMOJIEUCTBHUS C npoTokonam Modbus
YTHIUTHI IS mpeobpa3oBaresiIMi | 00OpyZOBaHHEM IO RTU, Modbus ASCII
B3aMMOJICHCTBHSA C uHTEpEiicoB). npotokonaM Modbus | m Modbus TCP.
000pyIOBaHUEM II0 MokeT mpuMeHS T RTU, Modbus ASCII
npoTtokonaM Modbus | craHmapTHBIC u Modbus TCP.
RTU, Modbus ASCII | yTuaurs! ajist
u Modbus TCP. B3aUMO/ICHCTBUSI C
000pyI0BaHUEM 1O
nportokosiam Modbus
RTU, Modbus ASCII
u Modbus TCP, Ho
JIOTTYCKAeT ONTHOKH.
Onenka CCI)OpMPIpOBaHHOCTI/I KOMIICTCHIIMM IO TIIoKa3zateiaro BuaaaeHme
HaBbIKaAMMU:
Kpurepuii YpoBeHb OCBOEHHUSI U OLIEHKA
2 3 4 5
Meronamu o6pabotku | He nmeer HaBbIKOB C I0onoIHUTENbHOM Nwmeert noctarounsle | CaMOCTOSTENBHO

JTAHHBIX C MIOMOIIIBIO
U (GPOBBIX QIIBTPOB.

MeTtoankaMu
COCTaBJICHUSI, 3aIIHCH,
YTEHUS U
pacmmdpoBKH KaJpoB
JIAHHBIX O TPOTOKOITY
Modbus npu o6mMeHe
COOOIICHUAMU B
CHUCTEME «KITUCHT-
cepBepy.

MeTo10M BBIYUCIICHUS
KOHTPOJIBHBIX CYMM,
3HaHUECM MEXaHu3Ma
KOHTPOJIS MapUTETa U
MIpUEeMaMH ero
HCTIONB30BaHUS IS
BOCCTAHOBJICHHS
MTOBPEXKICHHBIX
JTAaHHBIX.

HaBbikamu paboThI ¢
npubopamu ydera
SHEPIHUH,
KOMMYHUKAI[HOHHBIM
000pyI0BaHUEM,
JIUHUSMU CBSI3H,
uHrepdeiicamu,
BBIYUCITUTEIbHON
TEXHUKOUN 1
COOTBETCTBYIOITIM
MIPOTPaMMHBIM

00pabOTKH JaHHBIX C
TTOMOIIBIO ITU(GPOBBIX
¢bunpTpoB. He Moxer
MPUMEHSTh METOTUKH
COCTaBJICHUSI, 3aIIKCH,
YTEHHS U
pacmuppoBKH
KaJpOB JIaHHBIX 110
nporokoiry Modbus,
METOA BbIYUCIICHUS
KOHTPOJIBHBIX CYMM,
UCIIOJIb30BaTh
MEXaHHU3M KOHTPOJIS
MApUTETa U METO/IbI
BOCCTaHOBIICHUS
MOBPEKIACHHON
HHPOPMALIUH.

He umeeT HaBbIKOB
HCIIOJIb30BaAHUS
IIEKTPUUECKUX
CYETYUKOB y4eTa
SHEPrUH, HACTPOUKHU
KOMMYHUKAI[HOHHOTO
o0opymoBaHUs
(mHTEpeticoB
nepeadu JaHHbIX
RS232, RS485,
npeoOpa3oBareneit
HHTEpQEICOoB,
OJIOKOB BBOJIA-
BBIBO/IA,

MIOMOIIBIO MOXKET
00pabaTeIBaTh
JTAaHHBIE C TIOMOIIHIO
U(GPOBBIX QHIIBTPOB.
MoskeT IpUMEHSATh
METOIMKHI
COCTaBJICHUS, 3aITUCH,
YTEHHS U
pacunppoBKH
KaJIpOB JIaHHBIX 110
nporokoiy Modbus,
METOJ1 BBIYUCIICHUS
KOHTPOJIBHBIX CYMM,
HCTIONBE30BaTh
MEXaHU3M KOHTPOJIS
MapuTeTa ¥ METOIBI
BOCCTaHOBJICHHS
MOBPEKIACHHON
nHPOPMALINH, HO
JIOTyCKaeT OINOKH.
C ONOTHUTENBHOM
TIOMOIIBIO MOXKET
UCIIONIb30BATh
IIEKTPUUECKHE
CYCTUHUKH ydeTa
SHEPIHH,
HACTpawnBaTh
KOMMYHHUKAIIHOHHOE
obopynoBaHue
(mHTEpDetich
repeiauu JaHHBIX

HaBBIKK 00paboTKH
JAHHBIX C TIOMOIIIBIO
UG POBBIX (PHIBTPOB.
MoxeT npuMeHsTh
METOIUKH
COCTaBJICHUS, 3aIIHCH,
YTEHUS U
pacuppoBKH
Ka/IpOB JIAaHHBIX M0
nportokony Modbus,
METO/I BBIUUCIICHUS
KOHTPOJIbHBIX CyMM,
UCIIOJIb30BaTh
MEXaHN3M KOHTPOJIA
TapUTeTa U METOMBI
BOCCTaHOBIICHUS
MOBPEKACHHON
HHPOPMALIIH.
HNmMeet noctaTouHbIe
HaBbIKH
UCIIOJIb30BaHMs
INEKTPUYECKUX
CUETYHMKOB y4eTa
9HEPruH, HACTPOUKHU
KOMMYHHKAI[HOHHOTO
o0opynoBaHuUs
(mHTepdeticoB
nepenady JaHHBIX
RS232, RS485,
npeobpa3zoBaTenen
uHTepeicoB,

MOXeT 00pabaTbiBaTh
JTAaHHBIE C TIOMOIIHIO
U(GPOBBIX QHIIETPOB.
CaMOCTOSITENBHO U B
ITOJTHOM 00BeMe
MIPUMEHSET METOAUKH
COCTaBJICHUSI, 3aITUCH,
YTCHUS U
pacunppoBKH
KaJpOB JTAaHHBIX IO
nporokoiry Modbus,
METO/] BBIYHACIICHUS
KOHTPOJIbHBIX CYMM.
CaMOCTOSITEeIPHO
HCTIONB3YyeT
MEXaHU3M KOHTPOJIS
MapuTeTa ¥ METOIBI
BOCCTAaHOBJICHHS
MOBPEKIACHHON
nHpopmanum.
CaMOoCTOSITETLHO
MOJKET UCIOJIh30BATh
JNEKTPUUYCCKUEC
CUYCTUYHKH y4eTa
SHEPIHH,
HACTpamBaTh
KOMMYHHUKAIIHOHHOE
obopynoBaHne
(mHTEphetich
nepeadu JaHHBIX
RS232, RS485,




obecrieucHIEM
(SCADA, OPC-
cepBepaMHu), HaBBIKAMH
pa3paboTku
aBTOMaTU3UPOBAHHBIX
pabounx mecT A
CHCTEM y4eTa SHepIuu.

PainOMOIEMOB,
GSM-monemoB) u
BBIYUCITUTENIBHON
TEXHHUKH,
KOH(HUTYPHUPOBAHHUS
COOTBETCTBYIOIIETO
MIPOTPaMMHOTO
obecrnieueHHs
(SCADA-cucrem, B
ToMm uucie, OPC-
cepBepoB). He moxer
paspabartbiBaTh
ABTOMATU3UPOBAHHBLIC
paboune mecta IS
CHCTEM ydYeTa
SHEPTHH.

RS232, RS485,
npeoOpa3oBarenu
nHTEpPEcoB, OIOKU
BBOJIa-BbIBOJIA,
paguomonembr, GSM-
MOJIEMBI) H
BBIYHCITUTEIHHYIO
TEXHHUKH,
KOH(UTYpHPOBATH
COOTBETCTBYIOIICE
MPOrpaMMHOE
obecrieucHue
(SCADA-cucremsl, B
ToM umcie, OPC-
cepBepsl). Moxet
pa3pabaTbIBaTh
aBTOMAaTU3UPOBAHHbIC
paboure mMecTa s
CHCTEM y4eTa
JHEPI'uH, HO
JIOTyCKaeT OINOKH.

OJIOKOB BBOJIA-
BBIBOJIA,
PaaMoOMOJIEMOB,
GSM-monemMoB) 1
BBIYMCIINTCILHOMN
TEXHHUKH,
KOH(pHUTYypHPOBaHUS
COOTBETCTBYIOIIETO
MPOTPaAaMMHOTO
obecneueHus
(SCADA-cucrem, B
ToM umcie, OPC-
cepBepoB). Moxet
pa3pabatbIBaTh
ABTOMATH3MPOBAHHBIC
paboune MecTa IS
CHCTEM ydJeTa
SHEPTHH.

npeoOpa3oBarenu
nnrepdeiicos, 610Kn
BBO/Ia-BbIBOJIA,
pamuomonembl, GSM-
MOJIEMBI) H
BBIYHCITUTEIbHYIO
TEXHHUKH,
KOH(HUTYPHPOBATH
COOTBETCTBYIOIIEE
MIPOrpaMMHOE
obecrieueHue
(SCADA-cucremsl, B
ToMm uucie, OPC-
CepBepHI).
CaMOCTOSITENBHO | B
MTOJTHOM 00beMe
MOXeET
pa3pabaTbIBaTh
aBTOMATU3UPOBAHHbIC
paboume mecta 1Jis
CHCTEM ydYeTa
SHEPIUU.




6. MATEPHAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1. MaTepuajabHO-TeXHHYECKOE o0ecrevyeHue
Ne HaunmenoBanune OcCHAIIIEHHOCTD CIEMUAILHBIX NOMENMIEHNHA U OMEIIEHNN I
CIIEIIMAIbHEIX TOMEIIEHUHN CaMOCTOSATEIILHON PaboThI
U TIIOMEUICHUHN JUIS
CaMOCTOSTEIILHON PabOThI
1. VYuebnas aymutopus s | Crenuanu3upoBaHHas MeOelb; MYJIbTUMEIUNHHBIA IMPOEKTOP,
MPOBEJCHUS JIEKI[MOHHBIX | IEPEHOCHOM SKpaH, HOYTOYK
Y IPAKTUYECKUX 3aHATUI
2. VYuebnas aymutopus s | Cienuanv3upoBaHHAs MeOeb. YHuBepcanbHbIe
IPOBEACHUS nabopaTtopHble cTeHabl, pazpaboranHsie B BI'TY um. B.I.
1a00paTOPHBIX pa6ort, | lllyxoBa g [AaHHON CHENUANBHOCTH C TNPUMEHEHUEM
KOHCYJIbTAIlMi, TEKYIIEro | KOMMYHHUKAIIMOHHOTO OOOPYIOBaHUS, CUETUUKOB «MepKypHii
KOHTPOJIS, 201», «Mepkypuit 230 AM», «Mepkypuii 231 AM», «Helipon
IIPOMEKYTOUHON HIII-AP-4-P-II-1ll», «Heitipon H3II-AP-14-P-I1», «ABB
aTTECTaIluH, EA10L-B-4», «Hesa 101», «Ouepromepa 1126850» u «Anbda
camoctositenbHON paboTel | A1R-4-AL-C4-T», Harpy3ok ¢ axkTHBHOH M PEaKTHBHOM
COCTaBIISIIONIEH (J1TaMIT HaKaJWBaHM, AJICKTPOHArpeBaTeseH,
ACUHXPOHHBIX  JBUTATeNeil), a TakkKe JONOJHUTEIbHOE
obopynoBanue: nudpossie ocuumtorpader Velleman APS230
u ananorosele ocummiorpagper GW INSTEK GOS-620,
MePEHOCHBIC nudpoBbie MYJIbTUMETPHI DT890B+,
TEMaTU4YeCKHe TUIaKaThI o JTUCITUTUIAHE
«ABTOMaTU3UPOBAHHbBIE CUCTEMBbI JTUCTIIETYEPCKOTO
ynpasinenus», LED-teneBuzop Samsung UESSFS8000AT (55”/
Full HD/ Smart TV/ 3D/ HDMI/ USB/ Wi-Fi),
CreUaI3MpOBaHHbIC TepcoHABLHBIE KoMbioTeph! (Intel Core
13-3070/ H81/ 4096 Mb/ 1 Th/ 20 IPS/ Wi-Fi/ LAN 100 Mbit/
DWD-RW, Intel Pentium Dual CPU 1,6 GHz/ 1024 Mb/ 250
Gb/ 20" IPS/ Wi-Fi/ LAN 100 Mbit/ DWD-RW),
MOJIKJIIOUEHHBIE K JIOKAJIbHOM CETH YHUBEPCUTETA C JOCTYIIOM
B UHTEPHET
3. UnransHbIi 3an | Cneunanu3upoBanHas MeOeslb; KOMIBIOTEpHas TEXHHKa,
O6ubauoTeKku Ui | IOAKIIOYeHHass K ceTu «MHTepHeT», HMMeroas J0oCTyln B
CaMOCTOSITENILHON paObOThl | AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENLHYIO CPEIY
6.2. JInueH3uoHHOE U CBOOOHO pacpocTPpaHseMoe MPOrPaMMHoOe o0ecreueHue
Ne IlepedyeHsb IMLIEH3MOHHOTO IIPOrPAMMHOTIO PexBU3UTHI MOATBEPKAAIOIIETO JOKYMEHTA
o0ecrieyeHus.
1. Microsoft Windows 10 KopriopatuBnas Cornamenne  Microsoft  Open  Value
Subscription V6328633. Cornairenue
nevictButenbHo ¢ 02.10.2017 mo 31.10.2023).
Horosop MOCTaBKH I10
0326100004117000038-0003147-01 oT
06.10.2017
2. Microsoft Office Professional Plus 2016 Cornamennie  Microsoft  Open  Value
Subscription V6328633. Cornairenue
nericreurensHo ¢ 02.10.2017 mo 31.10.2023
3. Kaspersky Endpoint Security | Cybonuuensuonnbiii  gorosop Ne 102 or

«Crannaprabiii Russian Edition»

24.05.2018. Cpok neucTBUS JIMLEH3UH [0




19.08.2020

I'paxxnancko-npaoBoit JloroBop (KoHTpakr)
Ne 27782 «llocraBka mnpojjieHHs IpaBa
nonb3oBanus (munen3un) Kaspersky Endpoint
Security or 03.06.2020. Cpox naeicTBus
munensun 19.08.2022r.

4, RS232 CBoOomno pacmpoctpansemoe IO cormacHo
YCJIIOBHAM JIUIICH3MOHHOTO COIJIAIICHU A

5. Terminal 1.9b CBobomHo pacmpoctpansemoe IO cormacHo
YCJIOBHAM JIMIICH3MOHHOTO COIJIAIICHU A

6. Putty CBoOomno pacmpoctpansemoe IO cormacHo
YCJIOBHAM JIUIICH3MOHHOTO COIJIAIICHU A

7. Maremarnuecknii mporpammusbiii maketr PTC | CBo6onHo pacnpoctpansemoe [1O cormacHo
MathCAD Prime 4.0 Express YCIIOBHSIM JIMIIEH3MOHHOTO COTJIalleHUs

8. SCADA-cuctema Trace Mode CBoOomno pacmpoctpansemoe IO cormacHo
YCJIOBHAM JIUIICH3MOHHOTO COIJIAIICHU A

0. SCADA-cucrema MasterSCADA CBoOomno pacmpoctpansemoe IO cormacHo
YCJIOBHAM JIUIICH3MOHHOTO COIJIAIICHU A

10. OPC-cepsep NAPOPC CBoOomno pacmpoctpansemoe IO cormacHo
YCJIOBHAM JIMIICH3MOHHOTO COTJIAIICHU A

11. OPC-cepBep MasterOPC CBobonmHo pacmpoctpansemoe IO cormacHo
YCIIOBHUSM JIUIICH3MOHHOTO COTJIAIICHUS

6.3. I[lepeyenb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. benoycoB A. B. DiekTpoTeXxHHMKa W JJIGKTpOHHMKA: ydeb.mocobue / A. B.
benoycos, 0. B. Ckypstun; BI'TY um. B. I'. IllyxoBa. - benropon : M3n-so BI'TY um.
B. T llyxoga, 2015. - 184 c.

2. Pasunka A.B. ABTOMAaTH3UpOBaHHBIC CHCTEMBbI KOHTPOJS U  ydeTa
aNeKTpodHeprun: Metod. Ykazanus / A.B. Pasunka, A.B. Uyes; BI'TY um. B.I.
[IyxoBa. — benropoxa: N3a-so BI'TY um. B.I'. lllyxosa, 2018. — 96 c.

3. Cxuptnam3e A.I'. ABToMarm3aiusi TEXHOJOTHYECKUX  MPOIECCOB U
MPOU3BOJACTB [DneKTpoHHBIN pecypc]: yueOnuk / A.I'. Cxuptnamze, A.B. ®enotos,
B.I'' XoMueHko. — OJIEKTpOH. TeKCTOBble pgaHHble. — CapatoB: By3oBckoe
obpasoBanue, 2015. - Pexxum poctyma: http://www.iprbookshop.ru/37830.html

4. Ps6o U.B. ABTOMaTu3npoBaHHble HHPOPMALMOHHO-YIIPABISIOLUIUE CUCTEMBI:

yuebHoe mocobue / VM.B. Ps6oB ; IloBo/DKCKHI TOCYAapCTBEHHBIM TEXHOJOTMYECKUM
yauBepcuter. -  Momkap-Oma:  III'TY, 2015. - Pexum  jocryma:
http://biblioclub.ru/index.php?page=book&id=439330

5. ®ypcenko C.H. ABpTomaTu3aiusi TEXHOJOTHUECKUX MPOLECCOB [ DIEKTPOHHBIN
pecypc]: [yue6.mocodbue] / C.H. ®dypcenko, E.C. fxybosckas, E.C. Boakoma. -

OnekTpoH.jaH. - MuHck: HoBoe 3nanme, 2014. - Pexum  jgocryna:
https://e.lanbook.com/book/64774
6. ABTOMaTHKa U aBTOMATH3allHs IIPOU3BOJICTBEHHBIX MPOIECCOB [ DICKTPOHHBIN

pecypc] : [MeTtommyeckue ykazauus]. -OnexktpoH. gaH. - CII6.: Cankr-IletepOyprekuii
roCyJAapCTBEHHBIA apXUTEKTYpHO-CTpOUTENbHBIA yHUBepcutTeT, ObC ACB, 2014. -
Pexum nocryna: http://www.iprbookshop.ru/33294.html



http://www.iprbookshop.ru/37830.html
http://biblioclub.ru/index.php?page=book&id=439330
https://e.lanbook.com/book/64774
http://www.iprbookshop.ru/33294.html

7. XpamenkoB ~ B.I'.  ABTroMaruzamusi ~ NMPOU3BOJCTBEHHBIX  IPOLIECCOB
[DnexTponnbiii pecype]: [yueOnuk] / B.I'. XpamenkoB. - DnekrpoH.fgaH. - ToMck:
ToMckuii  moJguTexHUYeckuid  yHuBepcureT, 2011. -  Pexum  goctyna:
http://www.iprbookshop.ru/34647.html

8. ®enpamireitn  E.D. ABTomaTm3anus TMPOW3BOJCTBEHHBIX TMPOIECCOB B

MaITUHOCTPOCHUN [DIEKTPOHHBIM pecypc]: [ydeb.mocobme].- ODnekTpoH.gaH. —
Munck: HoBoe 3nanume, 201 1. - Pexxum noctyna: https://e.lanbook.com/book/2902

9. Ilerporckuii B.C. Hayunbie ucciieoBaHusl B aBTOMAaTH3alUU [ DJIEKTPOHHBIN
pecypc]: [yuebnoe mocooue] / B.C.Ilerposckuii, C.W. Ilomskos, J[.A.I'nyxoB. -
Boponex: BopoHexckas rocyiapcTBeHHas JiecorexHuueckas akaaemus, 2011.— Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=142940

10. IIpsBuenko T. A. ABTOMaTH3MpPOBAaHHBIE MH(POPMAIMOHHO-YIIPABIISIONINE

cuctembl [DnextponHslii pecype] / T.A.IlpsiBuenko, B.M.®@unaes. - DnexTpoH. AaH. -
Taranpor: N3n-Bo TPTY, 2007. -Pexxum JOCTyIa:
http://window.edu.ru/catalog/pdf2txt/206/61206/30898

11. Hunkouu D.JI. MeTtoapl palMOHAIBHOM aBTOMATH3allMM IPOU3BOJICTBA
[OnekTpoHHBIN pecypc]. - MockBa: Mudpa-Unxenepus, 2009. — Pexum noctymna:
http://biblioclub.ru/index.php?page=book&id=444167

12.  ABtromMaruzaiusi B MPOMBINUICHHOCTH [DJIEKTPOHHBIA pecypc] / moa pen.
H.U. ApucroBoii. - Mocksa: Tunorpadus "Comuct", 2006. - Ne 12. — Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book&id=86197

13. CwmupnoB O.A. Texnuueckue cpeiacTBa aBTOMATHU3ALMU MU YIPABICHUSA

[DnexTpoHHBIN pecypc]: [yueb.mocobue].- Dnexkrpon.gan. — Cankt-IlerepOypr: Jlans,
2017. - Pexxum moctyna: https://e.lanbook.com/book/91063
14. Kaprmos K. A. OCHOBBI aBTOMAaTH3allUuU MIPOU3BOICTB

He(DTEra30XMMUYECKOTO KOMIUIEKCAa [DNEKTpOHHBIM pecypcl: [yueb.mocobue].-
Onektpon.nan. -  Cankr-IlerepOypr:  Jlaws, 2017. - Pexum  pocryma:

https://e.lanbook.com/book/93690
15. MUBanoB U. N. DaeKTpOTEXHUKA U OCHOBBI JIEKTPOHUKH [DIEKTPOHHBIN

pecypc]: [yueonuk] / U. U. UBanos, I'. . Conosees, B. 5. ®posoB. - DaeKTpoH.AaH. -
Cankr-IlerepOypr: Jlanb, 2017. - Pexxum moctyna: https://e.lanbook.com/book/93764

6.4. [lepeueHb HHTEPHET pecypcoB, NPodeccHoOHANbHBIX 023 JAHHBIX,
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Iloka3zanust npuOOPOB B PeaIbHOM BPEMEHHU M apXUBBI [10 SHEPTONOTPEOICHUIO
[OnexTponnsii pecypc| / ACHAY BI'TY wum. B.I.llyxoBa.- Pexum mgoctyna:
http://ntk.intbel.ru

2. DnextpoHuka st Bcex [DnektponHsiii pecypc| / EASYELECTRONICS.-
Pexxum noctyna: http://easyelectronics.ru

3. ABTOMaTH3UPOBAHHBIE CUCTEMBbI YIPABICHUS TEXHOJIOTMUYECKUMHU MPOIIECCaMU



http://www.iprbookshop.ru/34647.html
https://e.lanbook.com/book/2902
http://biblioclub.ru/index.php?page=book&id=142940
http://window.edu.ru/catalog/pdf2txt/206/61206/30898
http://biblioclub.ru/index.php?page=book&id=444167
http://biblioclub.ru/index.php?page=book&id=86197
https://e.lanbook.com/book/93764
http://ntk.intbel.ru/
http://easyelectronics.ru/

[DnexTponHbIN pecypc] // Bukunenus CpoboaHas sHIuKIONeaus. — Pexxum moctyma:
http://encyclopaedia.bid/%D0%B2%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%
D0%B4%D0%B8%D1%8F/%D0%90%D0%A1%D0%A3%D0%A2%D0%9F

4. benoycoB A. B. DiekTpoTeXxHHMKa M JJICKTPOHHKA [DJIEKTPOHHBIN pecypc]:
[yae6.mocobue 1isi CTyI€HTOB HeANeKTpoTexH. Hampasienuii]| / U3a-so BI'TY um. B.
I'.IllyxoBa.- DNeKTpOH.1aH. - benropon, 2015.- Pexxum  pocryna:
https://elib.bstu.ru/Book/LoadPdfReader/2015070614435043000000658001

5. Enunoe okHO pocTtyna kK HWHGOPMAIMOHHBIM pecypcaMm. Teoperuueckas

AJIEKTPOTEXHUKA [ DneKTpOHHBIM pecypcl].- Pexum JOCTyTIa:
http://window.edu.ru/catalog/resources?p rubr=2.2.75.30.7
6. Dnexrpuk-Uudo [ DneKTpOHHBII pecypc].- Pexum JIOCTyIA:

http://electrik.info/

7. UupopManinoHHO-YIIPaBISIONINE CUCTEMBI [ DIEKTPOHHBIN pecypc]| / Mo pen.
M.b. CepreeBa. - Cankt-Ilerepoypr : I[lommrexnmka, 2013. - Ne 5(66). — Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=473338

8. Modbus [DnekTponHbIi pecypc].- Pexxum noctyma: http://www.modbus.org/

9. OPC Foundation [DnekTpoHHblii  pecypc].-  Pexum  moctyma:
https://opcfoundation.org/
10. ICPDAS [DneKTpOHHBII pecypc].- Pexum JoCcTymna:

http://www.icpdas.com/index.php

11. ADVANTECH [ DneKTpOHHBII pecypc].- Pexum JOCTYIIA:
http://www.advantech.ru/products/industrial-ethernet-media-converters/sub_1-2mljyg

12. TIlpeoOpasoBatenu  uHTepdeiicoB  RS-485/RS-232/Ethernet  MOXA
[DnekTpoHHbIi pecypc].- Pexxum noctyma: https://moxa.pro/catalog/nport5150#quantity

13. Pamuomopembl Paiinekc [DnexkTtpoHHBI pecypc]l.- Pexum nmocryna:
http://raipeks.ru/

14. GSM-tepmunanel Siemens [DnekTpoHHBIM pecypc].- Pexum mocryna:
http://www.simenergo.ru/magazin/gsm-oborudovanie/modemi-gsm/siemens-
cinterion.html

15.  Mesh-cetn: TexHONOrMH, NPUIOKCHHS, O0OpPYyIOBaHUE [DIEKTPOHHBIN
pecypc].- Pexxum JOCTYTA:
http://www.dateline.ru/resources/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D
0%BA%D0%B0%D1%86%D0%B8%D0%B8/mesh-osipov.pdf

16. Cneuudukamus nporokxona Modbus [DnexTponHblii pecypc].- Pexum
nocryma: http://www.modbus.org/docs/Modbus_Application_Protocol V1 _1b3.pdf

17. SCADA-cuctemsl Trace Mode [DnektponHBIH pecypc].- Pexum mgoctyma:
http://www.adastra.ru/products/dev/scada/

18. SCADA-cuctembr MasterSCADA [DnexkTpoHHblii pecypc].- Pexum
nocryma: https://insat.ru/products/?category=1631

19. SCADA-cuctemsr Simple-Scada [Dnekrtponssiii  pecypc].- Pexum
nocryma: https://simple-scada.com/



http://encyclopaedia.bid/%D0%B2%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F/%D0%90%D0%A1%D0%A3%D0%A2%D0%9F
http://encyclopaedia.bid/%D0%B2%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F/%D0%90%D0%A1%D0%A3%D0%A2%D0%9F
https://elib.bstu.ru/Book/LoadPdfReader/2015070614435043000000658001
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.30.7
http://electrik.info/
http://biblioclub.ru/index.php?page=book&id=473338
http://www.modbus.org/
https://opcfoundation.org/
http://www.icpdas.com/index.php
http://www.advantech.ru/products/industrial-ethernet-media-converters/sub_1-2mljyg
https://moxa.pro/catalog/nport5150#quantity
http://raipeks.ru/
http://www.simenergo.ru/magazin/gsm-oborudovanie/modemi-gsm/siemens-cinterion.html
http://www.simenergo.ru/magazin/gsm-oborudovanie/modemi-gsm/siemens-cinterion.html
http://www.dateline.ru/resources/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8/mesh-osipov.pdf
http://www.dateline.ru/resources/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8/mesh-osipov.pdf
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf
http://www.adastra.ru/products/dev/scada/
https://insat.ru/products/?category=1631
https://simple-scada.com/

20. JIEMO-Bepcun OPC-cepepor MasterOPC [DnekTpoHHBI pecypc].-
Pexxum moctyma: https://insat.ru/products/?category=1666

21. OPC-cepeep NAPOPC [DOnexktponnsiii pecypcl.- Pexum nmocryna:
http://opc.icpdas.com/download.htm



https://insat.ru/products/?category=1666
http://opc.icpdas.com/download.htm

7. YTBEPXKJIEHUE PABOYEN ITIPOT'PAMMBI

PaGouyas mporpamma 6e3 m3mMeHeHuil yrBepxaeHa Ha 2020/2021 yue6HbIi rox.

[Tpotokon Ne _10 3acenmanus kadenpsl oT « _14 » _ Mad 2020 1.
3aBenyromuii kadenpoir JUA < Ao A.B. benoycos
Hupexrop unactutyra QUTYC ol .B. benoycos




YTBEPKJIEHHUE PABOYEM IIPOTPAMMDBI

PaGouyas nmporpamma 6e3 u3MeHeHu# yrBepkaeHa Ha 2021/2022 y4eOHBIHA rox.

ITpotokon Ne 11 3acenanus kadenps! ot «15» mag 2021r.

3aBemyrommii kadeapoii %‘(\ Benoycos A.B.

7
JIMpeKTOp HHCTUTYTa /%”_{_' benoycos A.B.
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