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Lens KypcoBoil paboThl AUCHUIUIMHBI «[IpOMBINIIIEHHBIE CETH» HaMpaBICHUS
OakanaBpuara 09.03.01 «MuHopmaTuka U BBHIYMCIUTENbHAS TEXHUKa», MOKa3aTh
MPAKTUYECKUE HABBIKUA: TMPUHIMIOB (YHKIMOHUPOBAHUS H  OCOOCHHOCTEH
MOCTPOCHUSI KaHAJIOB Nepedauyd JaHHbIX W JIMHUWA CBSI3U; METOJOB JOCTyNa M
Pa3HOBUAHOCTEN BBIYMCIHUTENBHBIX CETEH; anmapaTrHoOro o0ecrnedyeHus, NpPOTOKOIOB
o0OMEeHa, METO/IOB aJIpecalluy U MaplIpyTU3aLUU CETEH.
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I O0mue TpeGoBaHMS K COAEPKAHUIO KYPCOBOM PadoThI

KypcoBass pabora nmomkHa OBITH HalvMcaHa B TI€YaTHOM BHJIC, U HMETh
CJIEIyIOLIEE COJIEPIKAHUE:

o TuTynpHBIN TUCT.

o OmnucaHue aBTOMaTU3UPOBAHHON CUCTEMBI.

o XapakTEepUCTUKH KOMIIOHEHTOB CETU

o CnmcoK JITepaTypsl.

o IIpunoxenue 1

B mnpouecce BbIMOAHEHUS KypcOBOMl pabOThl HEOOXOAMMO IO 3aJaHHOMY
00BEKTY NPEMJIOKUTh BAPUAHT MPOMBIIUICHHOW CETH, OINKMCAB XapaKTEPUCTUKU
CIEAYIOUIUX KOMIIOHEHTOB:

- KabenpHas cucTeMa (CTaHIapT, JJIMHA, CKOPOCTH);

- cxeMa obmeHa coobeHusmMu (popmat cooOIIeHH, afpecarus);

- XapaKTEPUCTUKH TPOU3BOAUTEIILHOCTH IIPEIAraeMOro BapHaHTa CETH.

Onucanne OOBEKTOB aBTOMATH3allMM B NPWIOKEHUH. BbpiOOp BapuaHTOB
3a/1aHHs B COOTBETCTBUH CO CIIMCKOM TI'PYIIIIBL.

II Conepsxkanue pa3jiesioB NOACHUTEILHOM 3alIUCKH

Teopernuecknii pasaeJ.

IIpombinuieHas cetb s noaaepkku ACY

B coBpeMeHHBIX cHCTEMaxX aBTOMATHYECKOTO YINPAaBJIEHUS MPOMBILICHHAS
CBA3b UIPAET UCKIIOUUTEIBHO BaXHYIO posib. OHa oOecreurBaeT B3aMMOJIECHCTBUE
YIOPABIISIIONINX CUCTEM MEXIY COOOM, a TaKkKe COCIUHSAET UX ¢ MH(POPMAMOHHBIMU
cucTteMaMu 0oJiee BHICOKOTO YPOBHS.

[IpyHLIMIBI TOCTPOEHUS POMBIIIUIEHHON CETH

CymiecTByeT  06a  OCHOBHbIX ~ NPUHYUNA ~ NOCMPOEHUs  CTPYKTYPbI
npombinieHHou cetu 11t ACY TIL

Ilepsviii — LEHTPAaIU30BaHHAsL CTPYKTypa, B KOTOPOH ILIEHTPOM CHCTEMBI
ABJISIETCS MOILHOE BBIYHUCIUTEIBHOE YCTPOWCTBO, OT KOTOPOIO  «3BE3J10M»
NOJKJIIOYAKOTCS ~ OKOHEYHBbIE YCTpPOWCTBAa  YNPAaBIECHHWA M  MCIHOJHUTEIbHBIC
MeXaHU3Mbl. JIaHHBIN MPUHIIMI TOCTPOSHUS SBIISIETCS Hanbosee yT10OHbIM B CMBICIIE
aAMUHUCTPUPOBAHUSA, TOCKOJIBKY €CTh €IMHasi TOUYKa KOHTPOJIS HaJl BCEH CUCTEMOI.
OpnHako Takas CTPYKTypa HEHAJIeKHa: BBIXOJ U3 CTPOS «ILIEHTPA 3BE3/bD» BbI3HIBAET
OpoCTOM BCe CceTHu. DTy MNpodieMy MOXKHO PEIIUTh 3a CYET CO3JIaHMs
«1yOJIMpYIOIIEro UEHTpa», HO TaKOW BapHAaHT MPUBOAUT K 3HAYUTEIHLHOMY
yAOPOKaHUIO CEeTH B LeaoM. Ele oAMH MHUHYC — OTCYTCTBHE BO3MOXHOCTH
pacmpenust pyHKiroHana cucteMbl. [Ipu HeoOXoauMocTH 100aBiieHHsT OOJBIIOTO
KOJIMYECTBA HCIIOJHUTEIBHBIX MEXAaHU3MOB MPHUXOJUTCA MEHATh LEHTPAIbHOE
YCTPONCTBO, UTO Camo Mo cebe HepalMOHAIBHO U yOBITOUHO.

Bmopou npunyun — pacnpezneneHHasi CTPyKTypa, COCTOSIIAs M3 MHOXECTBa
y3J10B, MKy KOTOPBIMU OCYIIECTBISICTCS OOMEH JaHHBIMU 10 HU(POBBIM KaHaIaM
IIPOMBITINICHHONW CeTH. TakoW BapuaHT TOCTPOCHHS SIBISETCS, KOHEYHO, Oosee
JOPOTUM C TOYKHM 3pEHHs 3aTpaT Ha aJMUHUCTPUPOBAHUE, 3aTO OOjee HAICKHBIM —
IOpU BBIXOZAE M3 CTPOSI OJHOTO W3 Y3JIOB CHCTEMa MPOAOKAET (HYHKIMOHHPOBATH.
Pacnipenenennas ctpykrypa Oosee ruOkas W MO3BOJSET HapalluBaTh CUCTEMY O€3
CYHIECTBEHHOTO M3MEHEHMsl JCUCTBYyIOIIEH ee dvactu. Kpome Toro, ona pgaer



BO3MOXHOCTb PACIOJIOKHUTH Y3J1bl, B KAYECTBE KOTOPBIX BBICTYIIAKOT KOHTPOJUJIEPHI U
WHTEJUIEKTYaJIbHbIE YCTPOWCTBA BBO/Ia-BHIBOJIA, MAKCUMATILHO OJM3KO K OKOHEYHBIM
yCTpOMCTBAM (JaTYMKaM U UCHOJIHUTEIbHBIM MEXaHHM3MaM), 3a CYET Yero
COKpaIaeTcs JJIMHA CUTHAJIBHBIX Ka0Oeseil. DTo MO3BOJIIeT HE TOJBKO YKOHOMUTH Ha
CUTHAJIBHBIX KaOCNBbHBIX JIMHHUSIX, HO MW U30ekaTh HEOOXOIMMOCTH CTPOUTH
JOTIOJIHUTEJIbHBIE TPOMO3/IKME KOHCTPYKIIMH JIJIs MPOKJIAJIKU KaOers.
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Hepapxna coBpemaHHol pacnpepgend HHON CHCTEMEl AETOMATHIALMA

JInsg mepenadyd JaHHBIX B IPOMBILLICHHONM CETH CYLIECTBYET MHOXKECTBO
npoTokoyioB u uHTEepdeiicos, Hampumep Modbus, Ethernet, CAN, LON, PROFIBUS
u gp. Ilporokonsl pa3paboTaHbl € Y4YeTOM OCOOEHHOCTEH MPOM3BOJICTBA U
TEXHUYECKUX CHCTEM, O0ECIEUMBAIOT HAJIC)KHBIE COCTMHEHUS W BBICOKYIO TOYHOCTH
ynpasieHus. OOopyaoBaHue, i KOTOPOTO OHM MpEAHA3HAYEHBI, JIOJKHO
yCTOMYMBO paboTaTh MHpPH BBICOKUX TEMIIEpAaTypax WM BIAXKHOCTH, B YCJIOBUSX
CUJIbHOM BHOpalMK I XUMUYECKU aKTUBHOU CpPEJIbI.

Crpykrypa ACY TII

Ipomvrtunennvie ACY TII cmposamcs no npunyuny mpexypoeHe8ou Cucmembl.

Huoicnuii ypoeensv (nonesoti) — COCTOUT M3 JATUYUKOB M HCIIOJHHUTEIbHBIX
MEXaHU3MOB, YCTAaHABIMBAEMbIX Ha TEXHOJOTMYECKHX OObekTax. lns cBsizu ¢
JATYUKAMU UCIIOIb3YIOTCH:

- AS-unmepdetic — 1151 OpraHU3alUU CBSI3U C TaTYUKAMH U UCTIOJIHUTETbHBIMU
ycTporcTBaMu. 1103BoNs€T MOAKIIOUATE JATYUKUA U UCIIOJIHUTEIBHBIE MEXAHU3MBI K
CHUCTEME YIPaBJIEHUS HA OCHOBE IIOCTPOCHUS CETH C HCIIOIb30BAaHUEM OJHOIO
JBYX>KAJTLHOTO Kabelis, MOCPEICTBOM KOTOPOTO 0OecTeunBaeTCsl KaKk MUTAHUE BCEX
CETEBBIX YCTPOMCTB, TaK U ONMPOC JATYMKOB U BbIJa4a KOMaH]l Ha UCIOJHUTEIbHbBIC
MEXAHU3MBI;

- HART-npomokon — OCHOBaH Ha METOJE Iepeayd JAHHBIX C IMOMOUIBIO
YaCTOTHOUN MOJYJISIIIUY, TIPU 3TOM HU(PPOBOI CUTHAT HAKJIAIBIBACTCSI HA aHAJIOTOBBIN
TOKOBBIM. YaCTOTHO-MOAYJIMPOBAHHBIM CHUTHAN SIBISETCA JBYXIIOJSPHBIM W MPHU
UCIIOJIb30BAaHUU  COOTBETCTBYIOLIEH  (UIbTpAlUM HE  HMCKaXaeT OCHOBHOM
aHaJIoroBblid curnai 4-20 MA.



Cpeonuii  yposenb  (KOHMPOMIEPHbI) — COCTOUT M3 TPOMBIIUICHHBIX
KOHTPOJIJIEPOB, CUJIOBOW, CUTHAJIM3ALIMOHHOM aBTOMATUKU M IPOYUX YCTPOWCTB
aHaJIOTO-IIM(PPOBOro, IUPPO-aHAIOBOTO, AMCKPETHOTO, HUMIYJIBCHOTO U JIPYroro
npeoOpa3oBaHus, a TaKXK€ YCTPOWCTB ISl CONPSDKEHUS C BEPXHHM YpPOBHEM
(uutro30B). st mepegaun JaHHBIX HA 3TOM YPOBHE MOTYT MPUMEHSTHCSI HHTEP(EHCHI
u npotokonsl PROFIBUS, Modbus, CAN, LON u Ethernet.

Paccmorpum nporokon PROFIBUS ¢ Toukn 3peHUss TPUMEHEHHS Ha CPEIHEM
ypoBHe ACY TII.

PROFIBUS — cemeticméo npombvluiieHHblx cemell, 00eCIeUUBAIOIINX
KOMILJIEKCHOE PellleHHe KOMMYHUKAIIMOHHBIX TPOOJIEM MPEIPUSITHS.

AN Tlo0 smum obuum Hazeanuem NOHUMAEmcsi COBOKYNHOCHb MpPeX PA3IUYHDBLX,
Ho coemecmumblx npomoxonos. PROFIBUS-FMS, PROFIBUS-DP u PROFIBUS-
PA.

IIpomokon PROFIBUS-FMS mnosiBuics TNEpBbIM W TNpeAHA3HAYaNICAd s
paboThl Ha TaK Ha3bIBAEMOM LIEXOBOM YpoOBHE. JcHOGHOe npumeHeHue — nepeoaud
OonbUUX 00bEMO8 OAHHBIX.

Ilpomokon PROFIBUS-DP wcnonb3yercs s BBICOKOCKOPOCTHOTO OOMeEHa
JAHHBIMU ~ MEXKJYy  IpPOrpaMMHPYEMbIM  JIOTUUYECKMM  KOHTPOJUIEPOM U
pacnpeneneHHbIMU YCTPOIICTBaMU CBSI3U ¢ 00beKTOM. Du3nueckas cpena nepeaadu —
SKpaHUpOBaHHas BuTas mapa crangapra RS-485. Ckopocth 0OMeHa MpsSMO 3aBUCUT
OT JUIMHBI ceTH U Bappupyercs oT 100 kOut/c Ha paccrossHuu 1200 m 1o 12 Mowurt/c
Ha auctanuuu g0 100 m. B3aumopaelicTBHUE y3710B B CETH ONMPEAEISAETCS MOJEIIbIO
Master — Slave («Beaymuii — BEIOMBII» ).

PROFIBUS-PA — »10o cereBoil uHTepdelic, ¢u3mueckas cpena nepeaadu
JAHHBIX KOTOporo coorBeTcTByeT cranaapty IEC 61158-2. MoxeT npuMeHsITbCS s
MOCTPOCHUSI CETH, COEOUHAIOUIEH WCHOJHUTENbHBIE YCTPOWCTBA, MATYUKUA U
KOHTPOJUIEPHI, PACIIOJIOKEHHBIE HEIOCPEACTBEHHO BO B3PBIBOONIACHOM 30HE.

Bepxuuii  yposenv  (UHGDOPMAYUOHHO-BLIUUCIUMENbHBIL) — COCMOUM U3
0bopyoosanusi Onsl BU3YAIUZAYUU MEXHOJI02UYecKUx npoyeccos. g mnepenadu
JaHHBIX Ha ’TOM ypOBHE HCTONb3YyI0TCs TexHomoruu Industrial Ethernet.

[IpoMbIlLIEHHBIE CETH BEPXHETO YPOBHS

CeTtu BepXHEro ypoBHs CIIy»aT ISl Iepelaud JaHHBIX MEXAY KOHTpOJIepaMu
cepBEpaMH U ONEPATOPCKUMH pabouyMMu CTaHUUSAMU. HOTIa B COCTaB TakUX CeTeu
BXOJAT  JOIMOJHUTENbHbIE  Y3JIbl:  IIEHTPAJbHBIA  CEpBEp apxuBa, CEpPBEP
MPOMBIIIJIEHHBIX TPWIOKEHUM, MH)KEHEpHAas cTanius U T.1. Ho 3To yxe onuuu.

Kakue cetu ucnonb3yroTcsi Ha BepXHeM ypoBHe? B oriuune OT cTaHAapTOB
MOJIEBBIX IIWH, 3/1ECh 0CO00T0 pa3zHooOpasus HeT. DakTuuecku, OOJIBIIMHCTBO CETEH
BEPXHET0 YpOBHs, MpuMeHseMbix B coBpemeHHbIx ACY TII, 6asupyercs Ha
crauaapre Ethernet (IEEE 802.3) wnimu na ero Oosiee ObICTpbIXx BapuaHtax Fast
Ethernet u Gigabit Ethernet. [Ipu 3TOM, Kak TpaBUIIO, UCTIOIB3YETCS TOJHBIN CTEK
KOMMYHUKaMOHHBIX TipoTokosioB TCP/IP. B srom mnaHe ceTtd omepaToOpcKOro
YpOBHSI 0OUeHb MOox0ku Ha oObraabIe JIBC, mpumeHseMbie B OPUCHBIX MPUIOKEHUSIX.
Hcnonb3oBaHrue €AMHOrO CETEBOI0 CTaHAApTa MO3BOJISIET YIPOCTUTHh WHTErPALIUIO
ACY TII B o0uryto ceTh MpeAnpHUsiTUs, YTO CTAHOBUTCA OCOOEHHO OIIYTUMBIM MpHU
peanu3aluuy U pa3BepThIBaHUM cucTeM BepxHero ypoBHs tuna MES (Manufacturing



Execution System) .OaHako y NMPOMBINIJIEHHBIX CETEH BEPXHErO YPOBHS €CTh CBOS
cnenuduka, o0yCIOBIEHHAs YCIOBUSIMHU MPOMBIIUICHHOTO MPUMEHEHUS. TunuuHbiMu
Mpedo8aHUAMU, NPEeObABIAEMBIMU K MAKUM CEMAM, ABNAIOMCA:

1.  bBonvwasa nponycknas cnocooOHOCHb U CKOpOCHb nepeoayu OAHHbBIX.
O0bem Tpaduka HampsAMyH0 3aBUCHT OT MHOTHUX (AKTOPOB: KOJIMYECTBA
ApXUBUPYEMBIX W BHU3YAIM3UPYEMBIX TEXHOJOTUUECKUX MapaMeTpoOB, KOJIMYECTBA
CEpPBEPOB U OMNEPATOPCKUX CTAHIIMM, WCIOIB3YEMbIX MPUKIAIHBIX MPUIOKEHUNU U
T.J.

B oTnnune oT mosjeBhIX ceTeM kKEeCTKOro TpeOOBaHUs JETEPMUHHUPOBAHHOCTH
3]1eCh HET: CTPOTO TOBOPSI, HEBAYKHO, CKOJIBKO BPEMEHH 3aliMET repejaya coOOIeHUs
oT oaHOro y3i1a kK apyromy — 100 mc uiau 700 Mc (ecTeCTBEHHO, ATO HE Ba)KHO, IMOKa
HAaXOJUTCS B pa3syMHbIX Tmpenenax). [maBHoe, 4YTOOBI CceTh B IIEJIOM MOIJIA
CHpaBJISITBCS ¢ 00mMM oOBeMOM Tpaduka 3a ompeneieHHoe Bpems. Hawuboinee
WHTEHCUBHBIH TpaduK HUIAET IO YyYacTKaM CETH, COCIUHSIONIMM CEPBEPHl H
ONEPaTOPCKUE CTAaHLUMM (KIUEHTHhI). DTO CBSA3aHO C TEM, YTO Ha ONEPaTOPCKOI
CTaHIIMU TEXHOJIOTHYecKass nH(opMalnus OOHOBJISETCS B CPEAHEM pa3 B CEKYHIY,
OpUYEM MEPEeIaBAEMbIX TEXHOJIOTUYECKUX IMApaMETPOB MOXKET ObITh HECKOJBKO
Thicsid. HO ¥ TyT HET XECTKMX BPEMEHHBIX OIpPAaHUYEHUMN: OMEepaTop HE 3aMETHT,
eciau uHdopmanus OyaeT OOHOBIATHCS, CKaXKEM, KaXble MOATOPHI CEKYHbI BMECTO
MOJIOKEHHOU OJHOM. B TO ke BpeMs eciiu KOHTpoJuiep (C IUKJIOM CKaHUPOBAaHUS B
100 mc) cronkuercs ¢ S00-MUTUCEKYHIHOM 3aA€P>KKOM MOCTYIUIEHUS HOBBIX JIaHHBIX
OT JaT4yMKa, O3TO MOXKET IMPUBECTH K HEKOPPEKTHOM OTpabOTKE ajJroOpuTMOB
YIPABIICHHUS.

2. Omxkaszoycmouyusocms.  JlocTuraercsi, Kak  NOpaBWIO, IyTEM
pe3epBUPOBAHUS KOMMYHHUKAIIMOHHOTO 000PY/IOBAaHUS U JIMHUM CBSI3H MO cxeme 2*N
Tak, 4TO B Cllydae BBIXOJA M3 CTPOsi KOMMyTaTopa WM OOpbIBa KaHaia, CHCTeMa
yIpaBJICHUs] CMIOCOOHA B Kparuaiiue cpoku (He 6omee 1-3 ¢) jokann3oBaTh MECTO
OTKa3a, BBIMIOJHUTh aBTOMATHUYECKYIO MEPECTPOIKY TOIMOJIOTUH M TEPEHANPABUTh
TpaduKk Ha pe3epBHbIE MapuipyThl. Jlamee mbl Oosee MOAPOOHO OCTAHOBHMCS Ha
cxemax 00ecTieUeHHsI pe3ePBUPOBAHMSI.

3. Coomeemcmeue cemegoco 000pY008AHUS NPOMbBIULIEHHLIM VCIA0GUAM
akcnayamayuu. 1lox 3TUM HOJpa3yMEBAIOTCS TaKWE HEMAJIOBAXKHBIE TEXHHUUYECKHE
Mephl, Kak: 3alluTa CEeTeBOro OoO0OpYyJOBaHUS OT MbUIM W BJIard; pacUIMpPEHHBIN
TEMIIEPATYPHBIN JUAIa30H dKCILTyaTalluN; YBEIUUYCHHBIN ITUKII )KU3HU; BO3MOKHOCTh
yaoOHoro MoHTaxa Ha DIN-peliky; HU3KOBOJILTHOE MHUTAaHUE C BO3MOXKHOCTHIO
pE3epBUPOBAHUS; TPOYHBIE W H3HOCOCTOMKHE pazbeMbl M KOHHEKTOPHL. [lo
(GyHKIMOHATY TPOMBIIINIEHHOE CETEBOE 00OPYAOBAHKE MPAKTUUECKH HE OTIMYAETCS
0T O(UCHBIX aHAJIOTOB, OJHAKO, BBUY CHEIIMAIBHOIO UCTIOJTHEHUS, CTOUT HECKOJIBKO
JIOPOXKE.

Ipomvruwnennasn cemo Industrial Ethernet obecnieunBaet 3(h(PeKTUBHYIO CBSI3b
BEPXHETO YPOBHS M Oazupyetcs Ha MexayHapoaubix ctangaprax (IEEE 802.3/IEEE
802.3u).

Ha 3anage KOMMYyHUKAllMOHHAsi  TEXHOJOTUS  IOCTPOCHUS  €AUHOMN
UH()OPMAIIMOHHON  CceTHU, OOBEAUHSAIONIEH HMHTEUICKTyalbHbIE  KOHTPOJUIEPHI,



JTATYUKH M MCTIOJIHUTEIIbHBIE MEXaHU3MBI, ONIPEACISICTCS OTHUM mepmunom fieldbus
(moJsieBasi MIMHA, WU IPOMBIIIJIEHHAS CETh).

Fieldbus - »5T0, BO-TIEpPBBIX, HEKUH (PUIHYECKUH CIOCOO O0OBEIMHCHUS
ycTpoilcTB (Hampumep, RS485) u, BO-BTOpBIX, MPOrpaMMHO-JIOTHYECKUIT TPOTOKOJI
VX B3aUMOJICUCTBUSI.

Kopuem tepmuna fieldbus sBasercs cnoBo field - obmacte, cdepa, mecto
npuwioxkenus. Ilpombiniennsie cetu  (fieldbuses) mnpumeHsitoTcssi Ha  ypOBHE
YCTPOMUCTB, OOCIIY>KMBAIOIIUX pPEalbHBbIN MPOIECC MPOU3BOJICTBA U TEpepadOTKU
MarepuagoB. BbpIXog B CHCTEMBl MpeACTaBiICHUsA (BU3yalu3ald) JIaHHBIX,
KOMMEPUYECKHE U aJMUHUCTPATUBHBIC CHUCTEMBI OpPraHU3YeTCs, KaK MPaBUIIO, dyepes
ctaHjapTHbie opucHbie cetu Tumna Ethernet uepes npotokon TCP/IP.

[Tepexon Ha fieldbus-TexHonorur oOemaeT yiaydlleHHe KauecTBa, CHIDKCHUE
3aTpaT W mMOBbIIIEHUE J(PGEKTUBHOCTH KOHEUYHONW CHUCTEMBL. OTH OOeIaHus
OCHOBaHBl Ha TOM (akTe, YTO TpPUHUMAEMas WIM TiepenaBaemas HHPOpPMAIIUS
Komupyercs B mudpoBoM Bujae. Kaxkmoe yCTpOHCTBO MOXKET BBIMOMHATH (DYHKIIMH
yIpaBJICHUsI, 0OCITY)KUBAaHUS U JUATHOCTUKH. B 4aCTHOCTH, OHO MOXET CO00IIAaTh O
BO3HHUKAIONIUX OMUOKax W oOecneunBaTh (YHKIUM CaMOHACTPOUKH. ITO
CYIIIECTBEHHO yBenn4yuBaeT 3(PHEeKTHBHOCTh CUCTEMBI B IICJIOM W CHUKACT 3aTPAThI
0 €€ CONpOBOXACHUIO. Cepbe3HbI ILIEHOBOW BBIMIPBIII IIOJYyYAETCS 3a CYET
MPOBOJHUKOB U MOHTQ)XHBIX Pa0OT: aHAJIOTOBAsl TEXHOJIOTHUS CBSI3U TpeOyeT, YTOObI
KaXJI0€ YCTPOMCTBO MMENO COOCTBEHHBIM HAOOP MPOBOJIOB U COOCTBEHHYIO TOYKY
coequnenus. Fieldbus ycrpaHseT 3Ty HEOOXOIUMOCTb, TaK KaK HCIOJIL3YET BCErO
OJIHY BUTYIO Mapy MPOBOJHUKOB JJIsi 00bEIMHEHHSI BCEX aKTUBHBIX (KOHTPOJUIEPHI) U
MACCUBHBIX (JATYUKH) YCTPOMCTB.

B 4ucno y310B ceTH BXOIAT KOMMBIOTEPHI, BhIMOdHsoMUE QyHkimu NC u
SCADA. 3Oto Moryr OBbIThb OOBIYHBIE TIEPCOHATBHBIE KOMIIBIOTEPHl U
CIEUHUAIU3UPOBAHHBIE MMPOTPAMMUPYEMBIE JIOTUYECKUE KOHTPOJUIEPHI, Ha3bIBAEMBbIE
POMBITIVICHHBIMU  KOoMIIbloTepamu. Cneyuguxa IIJIK - nanuuue HeckonbKux
AHANI0208bIX u yupposwvix nopmoe, 8CMPOEHHBIL uHmepnpemamop
CReYUAIUUPOBAHHO20 A3bIKA, OeMEPMUHUPOBAHHbBIE 3A0EPHCKU NpU 00padbomke
cucHanos, mpebyrowux HezameonumenvHo2o peacuposanus. Opnako IIJIK, B
omiimuue ot IBM PC, paccuuTansl Ha pelieHUE OrPaHUYCHHOTO Kpyra 3aJad B CHILY
CIEHUATM3UPOBAHHOCTU MPOTPAMMHOTO 00ECTICUEHUS.

B yenom npomviuinennvie komnvromepuol umerom cieoyrowue ocobennocmu: 1)
paboTa B pEXHME pPEIbHOTO BPEMEHHM (11 MPOMBIIIJIEHHBIX TMEPCOHAIBHBIX
KOMITbIOTEPOB pazpadboransl Takue OC peanbHoro BpeMenu, kak OS-9, QNX, VRTX
U JIp.); 2) KOHCTPYKIMS, nmpucrnocodieHHas st pabotsl 9BM B 11€X0OBBIX YCIOBUSIX
(TTOBBITIICHHBIE BUOpAIMU, AJIEKTPOMArHUTHBIE TMOMEXH, 3albUICHHOCTb, IMepenaibl
TEMIIEpATyp, HHOrJA  B3PBIBOOMACHOCTH); 3) BO3MOXKHOCTh  BCTpauMBaHUs
JOTIOJITHUTEIIPHBIX ~ OJIOKOB  YHPABJISAIONICH, PETUCTPUPYIONICH, Compsraromniei
amnmaparypbl, 4TO  I[OMHMO  CIEIUAJIbHBIX  KOHCTPYKTOPCKHUX  pEIICHUI
o0ecrieunBaeTCsl UCMOJIb30BAaHUEM CTAaHAAPTHBIX IIMH U YBEJIWYEHHEM 4YHuCia IiaT
pacupenus; 4) aBTOMaTHYECKUI NEpe3alyCcK KOMIIbIOTEpa B cilydae '"3aBucaHus"
IporpaMMbl; 5) MOBBIIIEHHBIE TPEOOBAaHUS K HAACKHOCTH (PyHKIMOHUpOBaHus. B
3HAYUTEIBHON Mepe Crenuanu3aius MPOMBIIUICHHBIX KOMIIBIOTEPOB OMpPEACIISIETCS



nporpaMMHbBIM ~ obecrieueHreM. KOHCTPYKTHUBHO TMPOMBIIUICHHBIH KOMIIBIOTED
IIPEJICTABIACT COOOM KOp3WMHY (KpEWT) C HECKOJbKHUMH THe3JaMu (CIOTaMu) ISt
BCTpaWBaeMbIX IUIAT. BO3MOKHO HWCHOJIB30BAHME MOCTOB MEXIy Kpeutamu. B
KayeCcTBE CTAaHJAAPTHBIX IIMH B HACTOSIIEE BPEMsI PEUMYIIECTBEHHO HUCIIOIb3YIOTCS
muHsl VME-bus (Versabus Module Europe-bus) u PCI (Peripheral Component
Interconnect).

[IporpammHuasi CBsi3b € anmapaTypod HIDKHETO YPOBHS (JaTYMKamu,
UCIIOTHUTEIbHBIMU YCTPOMCTBAMM) IPOUCXOJIUT yepe3 JpaiiBepBbI.
MexnporpaMMHbI€ CBSI3M peanu3yrorcs uepe3 unrepgeiicol, nogoousie OLE. s
ynpouieHust co3aanus cucreM pazpadboran crangapt OPC (OLE for Process Control).
OOBIYHBIMU JJIS1 IPOMBIIIJIEHHBIX CETEU SIBIISIFOTCS MPEACIbHbIC PACCTOSIHUS MEXKIY
y37aMu (JaTYMKaMU, UCTIOJHUTEIBHBIMH YCTPOUCTBMU U KOHTPOJJIEpAMHU) B COTHH
METPOB, pa3Mepbl COOOIIEHUI - A0 OJHOTO KmioOaiTa (B cxkaroit dopme). Ompoc
JTATYUKOB TEPUOANYECKUN. Baoicnoe mpebosaHue K NPOMBIULIEHHOU cemu -
obecneuerue pabomwl 8 peaivHom macumabde spemernu, nosmomy o ACVTII cetn
tunia Ethernet He MoAXOAAT, MOCKOJNBKY B HHUX HE TapaHTUPYETCS OTpaHUUYCHHE
3a/IepKEK CBEPXY

CylIecTBYIOT mpu OCHOBHBIX pedxcuma obmena Oauuvimu, dPGHEKTUBHOCTD
UCIOJIb30BAaHUS KOTOPBIX 3aBUCUT OT KOHKPETHOM 3a/1auu.

® Pexcum «Bedywuii 6edombiiiy. B 3TOM npocTeiemM pexxume OJUH U3 Y3JI0B
[IC sBisieTcs BeAyIIMM YCTPOMCTBOM, KOTOPOE IIOCJIEAOBATENBHO OINPAIIUBAET
NOJYMHEHHBIE y37bl. B 3aBUCMMOCTH OT cojepaHusl 3ampoca BEAOMbIN y3el Ju0o
BBITIOJIHSAET MOJYYEHHYI0 KOMaHJy, JUOO MepeAaeT BeAylleMy TEKyIlhe JaHHBIE C
MOJKJIFOYEHHBIX OKOHEYHBIX yCTpoicTB. TunuuneiM npumepom LIIC, nocTpoeHHoOM
Ha TakoM npuHiune, asisitores cetu PROFIBUS. Kak npasuio, ponu Bexyumero u
BEJIOMOT'0 3aKPEIUIAIOTCS KECTKO U HE MEHSAIOTCS B Ipouecce (YHKIMOHUPOBAHUS
CETH.

® Peocum «Knuenwm cepsepy». JlaHHBIA PEXKUM HMEET MHOTO OOIIETO ¢
IPEABIAYIAM W HUCIOJIB3YEeTCs] B CHUCTEMaxX C THOKMM pachpeeeHrneM (yHKITHM.
VY3en KIMEHT 3alpallMBaeT JaHHbIE, a y3ell cepBep MX npenocrasisger. [Ipu stom
KJIMEHT MOXET 3alpaliuBaTh HECKOJBKO Y3J0B, a CEpPBEP — HMETh HECKOJBKO
KJIMEHTOB. Takke QyHKUMU KIMEHTa U CepBepa MOT'YT COBMEIIATHCS HA OJHOM Y3JI€.
[Ipumepom moxet nocayxuth [1IC Foundation Fieldbus.

® Peowcum «lloonuckay. B 3TOM pexxume y3ell, HyXIAIOMUICSI B PETYJISIPHOM
NOCTYIUICHUU Kakoil nu0o uHdOpManuu, NOANHUCHIBAETCS Ha €€ MOJIy4eHHe OT
Ipyroro ysja, IIOCII€ YEro TOJIy4aeT pEeryJsipHble pacChUIKM JaHHBIX 0e3
JIOTIOJTHUTENBHBIX 3aIIPOCOB. PeXMM MMeeT Ba BapuaHTa: B MIEPBOM Cilydae JaHHBIC
NepelaTcsl IUKIWYECKH C OIpPEACICHHBIM HWHTEPBAJIOM BHE 3aBUCUMOCTH OT
JTUHAMUKH WHGOPMAIIMK; BO BTOPOM Ciydyae JIAaHHBIE MEPEearoTCsl TOIbKO B CiIydae
uX u3MeHeHus. JlaHHbI pexxuM Takxke ucnoib3yercs B ceTsix Foundation Fieldbus.

Oonum u3 ocHogHvlx kpumepued oyenku cucmem ACY TII asenaemcs
HAOEIHCHOCb.

o J[lo maoexcHocmu yugposol memoo nepedayu JAHHBIX HAMHOTO
IPEBOCXOAUT aHANOroBbid. llepenayua B umdpoBOoM BUIE MalOYyBCTBUTEIbHA K
NOMeXaM M TrapaHTUpyeT JOOCTaBKy uHpopmanuu Onarogapsi BCTPOEHHBIM B



npotokoisibl [IC MexaHu3mam KOHTPOJIBHBIX CYyMM, KBUTHUPOBAHHS U IOBTOpa
MCKa)XEHHBIX ITAKETOB JIAHHBIX.

e Hanexnocts ¢ynkuuonupoBanusi cuctem ACY TII ma 6aze IIC ¢
WHTEJUIEKTYaJbHBIMU ~ y3JIaMH  3HAYUTEJIBHO BBIIIE, YE€M B TPAJULIHUOHHBIX
CTPYKTypax, TaK KaK BBIXOJ U3 CTPOS OJHOTO y3/la HE BIHSIET JUOO BIMSET
HE3HAYUTEIBHO Ha OTPA0OTKY TEXHOJIOTMYECKUX AJITOPUTMOB B OCTaJbHBIX Yy3JaX.
BaxkHo Take OTMETUTh, YTO Pa3yMHOE PACHPEACIICHUE YMPABISIIOMUX (QYHKIUN
3HAUUTEIBFHO CHIJKAET HArpy3Ky Ha LUEHTpaJbHYIO yhpasisiouryiro OBM, uto taxxke
CIOCOOCTBYET MOBBIIIEHUIO HAJIEXKHOCTH CUCTEMBI B LIETIOM.

e Baxnoit mpobnemoii siBisiercs 3amurta [IC oT moBpexaeHus KaOeabHOU
CETH, OCOOEHHO B TOM CJyyae, €CJIM €ro TOIMOJOTUs HMMEEeT BHJ IMIUHBL. Jljis
KPUTHYECKM BAXKHBIX TEXHOJOTMYECKUX YYAaCTKOB 3Ta 3ajaya J0JKHA PpEelIaThbCs
nyOIMpOBaHUEM JIMHUN CBA3U WM HAJUYMEM HECKOJIbKUX aJbTEPHATHBHBIX MyTEH
nepenaun uHpopmarmu. Cucremsr ACY TII penko aemarorcst pas W HaBceraa; Kak
IpaBUJIO, UX COCTAaB U CTPYKTYpa MOJBEPKEHBI KOPPEKLUHUH B CUITY MU3MEHSIOMINXCS
TpeboBaHMii  Tpou3BOACTBA.  [l03TOMYy  B@XHBIMH  KPUTEPHSIMU  OIEHKH
3aKJIa/IFIBAEMBIX B TPOEKT PENICHUHN SBISIIOTCS THOKOCTh W MOIUDHUIIHPYEMOCTH
koMmruiekca. Ilo atmm mnokazaremsam IIC, HECOMHEHHO, HaMHOIO IPEBOCXOIUT
TPaJMLIMOHHYIO [IEHTPAIM30BAHHYIO CXeMYy: JOOAaBJIEHHWE WIN YJaJI€HUE OTAENbHBIX
TOYEK BBOJA BBIBOJIAa U JIaXK€ IIEJIBIX Y3JI0B TPEOYyeT MUHUMAJIbHBIX MOHTAXKHBIX
paboT W MOXKET NPOU3BOAUTHCS 0O€3 OCTAaHOBKM CHCTEMbl aBTOMATHU3AIUU.
[lepexonpurypanust CUCTEMBI OCYUIECTBISIETCS Ha YPOBHE IPOrPAMMHOIO
oOecrieueHus U TaKKe 3aHUMaeT MUHUMabHOE BpeMms. J[pyras npobiiema, cBsi3aHHas
C pa3BUTHUEM CHUCTEMBI BOIIPOC COBMECTUMOCTHM IPOTOKOJOB, 3aJI0KEHHBIX B
WHTEJUIEKTYaJbHbIE OKOHEYHBbIE YCTPOWMCTBA, CTOsI oO4ueHb ocTpo. Ceituac
NPAKTUYECKA BCE IMUPOKO PACHpPOCTpaHEHHBIE pelieHusT B JIToM  cdepe
CTaHJApTU30BaHbl, dYTO 103 BojseT pa3paborunkam ACY TII BeIOUpath
o00OpyI0BaHME W3 IIUPOKOTO CIHEKTpa IMOCTABIIMKOB, ONTHUMHU3HUPYS CTOMMOCTH
MPOEKTA U €r0 TEXHOJOTHYECKYIO CTPYKTYPY.

[Tpumep npomsblnieHHOM ceTH - Profibus, ckopocts 12 M60#, naketst 10 247
OaiiT, pacctosinug 1o 1,5 kM. Umeet Boixon B cetb ACVYTII, B kauecTBe KOTOpOI yate
Bcero ucnonb3dyercss cetb Ethernet. Hapsny c Profibus, ucnons3yror m apyrue
MPOTOKOJIbI, Hampumep, nomyisipeH mnpotokol CAN. Ha ¢usuueckoMm ypoBHE B
Fieldbus uwacto ucnonb3ytot unrepgeiic RS-485 - Butas mapa, IjmMHa cerMeHTa J0
1,2 KM, Ha CerMeHTe MOXET OBITh 10 32 y3JI0B

CAN, LON, PROFIBUS, Interbus-S, FIP, FF, DeviceNET, SDS, ASI, HART,
ControlNet 1 HECKOJIBKO IE€CSITKOB IPOTOKOJIOB €I1I€ - 3TO CETOIHAIIHSAS CUTyallus Ha
PBIHKE MPOMBINIIEHHBIX ceTei. Kaxkaas u3 HUX UMeeT CBOM OCOOCHHOCTH U 00JacTH
npuMmeHeHus. Ha sTom (oHe OTCyTCTBYET €IMHBIN MEXIyHapOJHBIM CTaHIapT
IMPOMBIIIJIEHHONW CETU. DTO MPUBOJUT K TOMY, YTO Ka)Jas TEXHOJIOTUSI Pa3BUBAETCS
CaMOCTOSITENIbHO B COCTOSIHUM HEU30€KHON KOHKYPEHLHHU. SICHO, UTO CO BpEMEHEM
OTIPENIETUTCS BEAyIas, HalpuMep, MITepKa TEXHOJIOTHUH, BOKPYT KOTOpOW Oymaer
COCpPEIOTOYEHO OCHOBHOE BHHMMAHHE TMIOJIb30BAaTeNeii W OH3HEC HE3aBUCHUMBIX
npousBoauTeneid. TakuM ILEHTPOM KpUCTAUIM3auuu Je-(paKTO MOXHO CUMUTATh
ceronns esponerckuii cragaapt EN50170. Co cropons! EBponeiickoro koMurera no



crangaptuzaiuu CENELEC noctynunu npeanoxenus no pacmupenuto EN50170 3a
cuer mnpomeiuieHHbIX ceted Foundation Fieldbus u ControlNet. Ecmu Takoe
npennoxenne Oyner npuHaro, EN50170 mpeBpatutcsi peabHO B MEXTyHAPOIHBIH
CTaHAApPT, KaKaas OTAeNTbHAs YacThb KOTOPOTO OyAET OmpeneNsTh OTACIbHYIO
fieldbus-texHomoruto.

ASI

[TepBbie TpoAYyKTHI, paboTarOIIMe MO BHIIUIM HAa PeIHOK B 1993 rony. Ceroans
ATa TEXHOJIOTHSI OAJIEP)KUBAETCS psAIoM u3BecTHhIX ¢pupm: IFM, Limberg, Siemens,
Pepperl+Fuchs, Allen-Bradley u np.

OcHosHasa 3a0aua >moi cemu - CBA3amMb 8 eOUHYI0 UHQDOPMAYUOHHYIO
CMPYKmMypy YCMPOUCMBA CAMO20 HUNCHE20 YPOBHS ABMOMAMUIUPYEMO20 NPOYecca
(maTyuku W pa3HOOOpa3HbIE HCIOJHUTENbHBIE MEXAaHU3MbI) C  CHCTEMOU
KOHTPOJUIEPOB. DTO clienyeT u3 HazBaHus: Actuator Sensor Interface (ASI).

ASI-unTepdeiic MO3BOJSIET Yepe3 CBOM KOMMYHHUKAIMOHHBIC JIMHUU
nepeaaBaTh HE TOJIBKO JaHHBIE, HO M 3alUTHIBATH JIaTUYMKHU. 3]I€Ch HCIOIb3YETCS
OPUHIIKI TIOCIEAOBATEIbHON mepenaun Ha 0a3oBoi uvactore. MHpopmanmoHHBII
CUTHAJI MOAYJIUPYETCS Ha MUTAIOLLYIO YacTOTY.

[To3Bomsier monHOCThIO UCKIOUUTh M3 ACY TII aHanoroBbie JUHUU CBS3H,
KPOCCUPOBOYHbIE  IIKaQpl U  Jpyroe  BCIOMOraTeiabHOE  O00OpyAOBAaHHE.
MakcumanbHOe BpeMs 1LMKIa ompoca coctaBiger 5 10 Mc, TO €cTb CpaBHUMO C
UKJIOM OTpabOTKH MporpaMMbl B KOHTposuiepe. biarogaps stomy cetu Ha 6aze AS
uHTepdeiica akTUBHO mpuMeHsoTcs B pacnpeneneHHsix ACY TII peanbHOro
BPEMEHM, HAIlpUMEpP B CHUCTEMaxX YIPAaBICHUS KOHBEUEPHBIMHU MPOU3BOJCTBAMMU.
[lepBonavanibno AS unHTepdeiic ObUT OPUEHTUPOBAH HA PA0OTY HCKIIOUUTEIHHO C
OMHAPHBIMU JAHHBIMH, IOATOMY JUTMHA UHPOPMAIIMOHHOM MOCHUIKH PEKOPTHO MaJiast
— Bcero 4 Ourta. Tem He MeHee HOBas peaakiusa crenudukanuu AS uHTEpderica
MO3BOJISIET TOJKIIIOYATh K CETH aHAJIIOTOBBIC JATYMKU M TIOBOPOTHBIC MIUGPATOPHI.
MakcuMaibHOE  KOJMYECTBO  Yy3J0B paBHO 62, MakCUMaJlbHas JUIMHA C
ucrionb3oBanueM nosropurened — 300 M. /[aHHBIE M TIUTAKOIIEE HAINPSKEHHUE
nepesarTcs M0 OAHOU Mape MPOBOOB.

B KayeCTBE buznyeckon cpenbl HCTIOJIB3YETCS CIIeUATbHBIN
HEIKPAHUPOBAHHBIN JBYXIPOBOHBIN KalOelb ¢ TpaneluueBUIHBIM IpoduiaemM. ITOT
Ka0eJb MO3BOJISET MOAKII0YATh JaTYUKH, YCTAaHABIMBAEMbIEC Ha MOJBIKHBIX YaCTAX
MexaHu3MoB. Tonosorueit ASI-ceTn MOXKeT ObITh 1IMHA, 3B€3/1a, KOJIBLIO WU JEPEBO
¢ nukiaoM ompoca 31 y3na 3a 5 mc. MakcuManbHbIM 00beM JTaHHBIX ¢ ogHOrO ASI-
y37a - 4 OuT.

IIpakTUKa MOCTPOECHUSA MPOMBILLJICHHBIX CeTEH

OmnuckiBaeTcst CTpyKTypa pemenuit asa awkaero ypoBus ACY TII na 6aze AS
unTepdeiica (AS 1) — yHUBEpCaIbHOW, SKOHOMHUYHON W HMHTEIICKTyaIbHOU CETH
OPOMBIIUIEHHOIO  NPUMEHEHMs, OpPHUEHTUPOBAHHOM  HA  HEMOCPEACTBEHHOE
NOJIKJIFOYEHHUE TaTYUKOB M UCIIOJHUTENBHBIX MEXaHU3MOB K 0011el HH()OpMAIMOHHO
YIOPABIISIIONIEH ceTH NMpeanpusIThs Ha npuMepe uznenuit pupmsel Pepperl+Fuchs.



OcHoBHBIE XapakTepucTuku AS-unrepdeiica

CornacHo Haumboiiee pacrnpocTpaHéHHOU crnerudukanuy 2.0 TPOMBIIIICHHAS
ceTh Ha 6a3e AS uHTepdeiica xapakTepusyeTcs CIeAYIONMME MapaMeTpaMu:

® TOIOJIOTUSI — MPOU3BOJIbHAS (KIIMHAY, «3BE3a», «IEPEBO», KKOJIBIION);

® YICJIO BEAYIIUX YCTPOUCTB (master) — 1;

® YUCJIO BEJOMBIX YCTPOUCTB (slave) — o 31;

® MaKCHMMAaJIbHO€ KOJIMYECTBO TOYEK BBOJA BBIBOAA, MOJKIIOYEHHBIX K
BEJIOMBIM YCTpPOMCTBaM M OOCIy>KMBae€MbIX OJHUM master ycTpoicTtBoM, — 124
BX0J1a TIroc 124 BBIX0/a;

® METO/J1 JOCTYIa — IOCJIeI0BAaTEIbHBIN OIpoc;

® YCTaHOBKA aJIpECOB YCTPONCTB — aBTOMATHUYECKASI UM PYUYHBIM CEPBUCHBIM
pudopoMm;

® Kabenb — HEIKPAHUPOBAHHBIN JBYX MPOBOJAHOM € ceueHueM 2x1,5 Mmm2 unu
CHeIMaIbHbBIN MJIOCKHH;

® MaKCUMajbHas CyMMapHas MPOTSKEHHOCTb JIMHUM CBSI3M CETMEHTA CETH,
00CITy’)KMBaEMOTO OJIHUM BeAylmuM ycTpoicTtBoM, — 300 M (¢ HCIOIB30BaHUEM
OBTOpUTENEH);

® JUTUTEIHLHOCTH IIMKJIA ONPOCa BEIOMBIX YCTPONCTB — He OoJiee 5 Mc;

® yjeKkTponuTanue Hanpsbkennem 30 B

L CMCTEMa Y CUCTEMa Ha Baze

oucTema BEOA-BLIEOAA AS-uHTepedca e Monuas CroMMocTL NPoSKTa -

o L [l |
uuuuuuu i NOLHOE PalioHiG
e L0 [SR 265
Pawaums a5-1 .
a8 248
jj [ wosrponropu [ rommousums skoussex yerporem

[ Kasene [T oxomersims yerpancrua
a

Puc. 2. IBonoumMa KabenkHol cHeTemsl Puic. 3. IkoHoMKUY ecKan 3hdeKTHBHOCTE NpMMEHEHHA AS-HHTepheiica

XapaKTEepUCTUKMU:

® MHUHUMM3AIUS PACXOJI0B Ha KabOelbHYH cucremy (puc. 2) B CHIYy
MUHUMHU3AIUU WIM TIOJHOTO HCKIIOUEHMS (11 HMHTEJUIEKTYaJbHBIX JaT YHKOB)
JUHUN C aHAJIOrOBBIMM CUTHAJIAMM, UCIOJIb30BAaHUS HEIOPOroro JBYXIPOBOIHOTO
Kalenst MeXay BeAYIIMM W BEIOMBIMU YCTPONCTBAMH, HUCKIIOUEHHUS OT/AEIbHBIX
Ka0esell SJIEKTPONUTAHUS OKOHEYHBIX YCTPOMCTB (JATYMKOB M HCIIOJHHUTEIbHBIX
MEXaHU3MOB);

® 5KOHOMHSI BCIIOMOIaTeabHOro 000opyAoBaHUsA (KiIeMM, KaOelIbHBIX BBOJIOB,
mkadoB U T.1.);

® 3HauWTeNbHAs HKOHOMHUA (UHAHCOBBIX U JIIOJCKUX PECYpPCOB IMpH
POBEJCHIUH MOHTaXKHBIX PaloT;

® BO3MOXXHOCTb MOJIKJIFOUEHHS KAK MHTEJJIEKTyaIbHBIX, TAK U OOBIKHOBEHHBIX
OKOHEYHBIX YCTPOMCTB;



® ype3BbIUAHO Masioe BpeMs LMKIIA orpoca (5 Mc), MO3BOJISIONIEE YIIPaBIATh
000pyI0BaHHEM B PEATbHOM BPEMEHH,

® BLICOKAs CTENEHB 3aIIUIIIEHHOCTH 0OMEHA JAHHBIMU MEXKY Y3JIaMU;

® OpHEHTalWs Ha CaMblii HUKHUI YPOBEHb aBTOMAaTU3ALINH;

® OO0JIBIION BEIOOP BEAOMBIX YCTPOUCTB JIsl yCTAHOBKH B JIFOOBIX YCIOBHSAX;

® VICTOYHHUK DJIEKTPOIUTAHUS;

® BEJOMbIE YCTPOMCTBA /JJI MOAKIIOYEHHS JaTYUKOB W HMCHOJHUTEIbHBIX
MEXaHU3MOB;

® HajM4Me MIKUPOKON HOMEHKJIATYphl anmapaTHBIX CPEJACTB ISl MHTErpaluu
cereit AS unTtepdeiica B cymectByromue crpyktypbl ACY TII Ha nro6om ypoBHe.

[locTpoenne mNPOMBINUIEHHOW CceTH Ha 0a3e M3IENHid, OTBEYAIOIIUX
TpeboBanusM crienmpuranuu AS uHTepdeiica Bepcun 2.1, MO3BONSAET PaACHIUPUTD
(GyHKIIMOHATBHBIE BO3MOKHOCTH CUCTEMBI:

® Y1CJIO BEJOMBIX YCTPOUCTB yBEIUYUBAETCS A0 62;

® MaKCHUMaJIbHOE KOJUYECTBO TOYEK BBOJIA BHIBOJIA, MOJIKIIOYEHHBIX K OJTHOMY
CEerMEHTY, YBeInunBaeTcs 10 248 BX00B IUIOC 186 BHIXO/IOB;

NpodwanposanHes nnocen kabens

Ly
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® [OSIBJIICTCS BO3MOXHOCTh TEpE/layd JaHHBIX AHAJIOrOBBIX JaTYUKOB (3a
HECKOJIbKO IIUKIIOB OMpPOCa);

® DaCIHIMPSAIOTCS BO3MOXHOCTH JIMATHOCTHUKUA OTKa30B OOOpYyJIOBaHUS U
OImMOOK CBS3H;

® CTaHOBHUTCS BO3MOXXHOW BHM3yaJIbHAsl MHAMKALUSA OTKAa3a HEIOCPEICTBEHHO
Ha BE€JJOMOM YCTPOMCTBE ITyTEM UCIOJIb30BAaHUS CBETOANOIA.

[Ipumenenne master ycrpoiictBa ¢ aByms AS wuHTepdelicamu gaer
BO3MOXHOCTh KOHTpoiupoBath modTu 1000 Todyek BBOJA BHIBOAA, a OOBEIUHCHHE
IBYX U 00Jiee TaKUX YCTPOMCTB CEThIO BEPXHETO YPOBHS MO3BOJISIET OXBATUTh CETHIO
AS unTepdeiica CKOJIb yTOAHO CIOKHBINA TEXHOJIOTMYECKUN YHYACTOK.

BaxxHO OTMeTUTh, UTO HOBasg Bepcus crneruuKalul 00paTHO COBMECTHMA C
u3HavajabHOM Bepcueil 2.0, TO ecTh CeTH, CO3JaHHbIE Ha OCHOBE «CTapOoil»
cnenu@UKanuu, MOTYT paCUIUPSITHCS «HOBBIMI» Y3JIAMH U «HOBBIE» master y3ibl MO
I'yT B3aUMOJIEMCTBOBATh CO «CTapbIMu» slave ycrpoiicTBamu.

OcHOBHBIE KOMIIOHEHTBI TPOMBIIINIEHHOM ceTH Ha 0a3e AS unTepdeiica

Jis  pa3BepThiBaHUS cerMeHTa AS ceTu HeoOXOAMMO  Clenyloliee
o6opyIoBaHUE:

® Kalenb — CIenuaIbHbIN TPOoGUINPOBAHHBINA WU OOBIYHBIN JBYXITPOBOTHON
ceyeHueM 2X1,5 Mm2;



® OTBETBUTEIH C MPOPMIMPOBAHHOTO Kabens Ha coequnutens M12 (VAZ 2T1
FK V1) u na o6srunsriit kabens (VAZ T1 G2 F).

® BE/yIIEe YCTPOMCTBO

® TIOBTOPUTENH (MPH HEOOXOAUMOCTH);

® CEpPBUCHBIN NMPUOOP TSI aapecaluy U AUarHOCTUPOBAHUS.

KaOenbHas cucrema

Kak nokazano Ha puc. 4, kabenb AS uHTepdeiica umeeT npoGUINPOBAHHYIO
dopMy, HCKIIOYAIOUIYI0 €ro HenpaBWibHbIH MoHTax. ®Pupma Pepperl+Fuchs
MOCTABJISIET JBa BUAa Kabens ansa cucteM AS uHTepderica: KeNTbld IS nepesadu
naHHeix W nutatomero HampsbkeHuss (VAZ FK u YE) u yepssléi s nmojauu
JOTIOJIHUTEJIPHOTO MHUTaHus Ha wucnojHuTenbHbie MexaHu3dMbl (VAZ FKu BK).
Kaxnpiii Bua kabenss BBIMYCKAaeTCs B JABYX MCIHOJHEHUSAX, OTIUYAIOIINXCS
CTOMKOCTBIO €Tr0 O0OJIOYKM K XHMHYCCKUM BO3 JICUCTBHAM. JIJISI XUMHYCCKUX H
He(Tera3oBbIX MPUIOKEHUNA PEKOMEHIYeTCs MpUMEHEeHHe Kabens ¢ 000JI0YKod u3
MOJUYpETaHa, JUIS TMPUIOKECHUHW C HEArpeCCMBHOM CPEJOM — W3 CHEHHAIbHOTO
KOMITayH/Ja Ha OCHOBE PE3UHBI.

B oranumMe OT NOAaBIISIONIETO OOJBIIMHCTBA IMPOMBILUICHHBIX ceTeil, AS
uHTep(delic He TpedyeT HATMYKs TePMUHA TOPOB HU C OAHON M3 CTOPOH Kales.

beicTpoe M HaJgexHOE MOJKIIOUEHHE Y3J0B K Kabemo obecneduBaeTcs ¢
MOMOIIIBIO CHENUalbHOW KOHCTpyKuuu. Kaxmoe ycrtpoiictBo AS wuHTepdeiica
YCTaHaBJIMBAETCS HAa MOHTAXHYIO MaHeNb (B pa3HbIX MCTOYHHUKAX BCTPEYAIOTCS U
TaKh€ Ha3BaHUsA, KaK MOJYJb CBS3M M «HWXKHUN» MOAYJb), B KOTOPYIO
IpeIBapUTEIbHO YKIIAJbIBACTCS Kabenb. B HMKHENH "acTu Koprmyca MOHTHPYEMOIO
YCTPOMCTBA  HAXOJATCS  HOXKEBbIE  KOHTAaKThl, IMpope3aronie Kabenbp U
00ecreynBaIIe HEMOCPEICTBEHHBIH KOHTAKT C TOKOBEIYIIMMH  KUJIAMH.
HecummerpuuHnas ¢opma kabens rapaHTupyeT TOYHOE IO MaJaHUE KOHTAKTOB B
CepJICYHUK MPOBOJHUKOB M AOCOIIOTHO HAJEKHOE COEAMHEHHE B TEUEHHE BCETO
CpOKa 3KCIulyaTaluu. Marepuall, U3 KOTOPOTO M3rOTaBIMBAETCA 000JI0UKa Kabes,
o0nazaeT CBOMCTBOM CaMOBOCCTAHOBJICHHS 0€3 Ha PyIICHUS TePMETHYHOCTU MpHU
CHSITUM YCTpOMCTBAa. DKCIUTyaTanusl KaOels JOMYCKaeTcs B AUANa3oHE TEMIIEpaTyp
or —40 mo +85°C, HO MOHTaX MOKET OCYLIECTBIIATHCS TOJBKO IPHU TEMIIEPATYpPax
Bbiie —25°C, Tak Kak npu Oosee HU3KUX TEMIEpaTrypax H30JSLUUsS MOXKET ObITh
NOBPEK/IEHA B MECTax U3ruoa.

®upma Pepperl+Fuchs npemiaraer MHOTOYHMCIIEHHBIE CpeACTBa KaOEIbHOrO
MOHTaXKa W pa3Bojku cetel AS unrepdeiica. [IpumMeHeHre TOCTYIHBIX MO KaTalory
Pepperl+Fuchs wu3nenuii MmMo3BOJSIET OCYIIECTBIIATh OBICTPBIH W KaueCTBEHHBIN
MOHTax cereld AS unrepdeiica 1axe cuiIaMu HEKBaTU(QUIIMPOBAHHOTO NIEPCOHANIA.

B cerax AS wunTepdeiica mo ojHOM mape TMPOBOJOB IeperaeTcss U
MH(POPMAIIMOHHBIN CUTHAJI, U NMUTAHUE JJI MMOAKIIOUYEHHBIX OKOHEUHBIX YCTPOMCTB,
HO3TOMY TpeOYyIOTCSl ClelMajbHble WCTOYHUKU dyeKkTponutanusd. Ilpumenenue
CTaHAAPTHBIX UCTOYHHUKOB Ha 30 B MOCTOSIHHOroO TOKa HEBO3MOXHO, IIOCKOJIBKY OHH
HEN30EKHO «CPEXYT» HATOKEHHBIM HHPOPMALMOHHBIN CUTHA.

[ToaknroyeHnEe OKOHEUHBIX YCTPOUCTB

B kauecTBe OKOHEUYHBIX YyCTpOMCTB ceTH AS umHTepdelica MOTYyT BBICTyNaTh
KaK JaTYUKU U HCIIOJTHUTENIbHBIE MEXaHU3Mbl CO BCTPOEHHBIM AS uHTEepdeiicom



(MHTEIJIEKTyalbHbIE YCTPOMCTBA), TaK U OOBIYHBIE OKOHEUYHBIE ycTpoiicTBa. [lep Bbie
MOAKJIIOYAIOTCS K CETH HAMPSIMYI0, BTOPble — MOCPEICTBOM MOJYJIE BBOJIa BHIBOJIA
(MBB). Cnenyer oTMETUTH, YTO B IEPBOM CIIy4ae BEIOMBIM YCTPOMCTBOM CETH
OyIeT SBISATHCA CaMO OKOHEYHOE YCTPOMCTBO, a BO BTopoM — MBB. D10 BaxHO
MMOMHUTh, 0COOEHHO Ha dTare TIaHUPOBAHMSI CETH, TaK KaK K OJTHOMY CETMEHTY CETH
AS wHTep(deiica MOXHO TOIKIIOYATh MEHBIIE HHTEIICKTYAThbHBIX OKOHEYHBIX
YCTPOKCTB, HO BO3MOXHOCTH MH(POPMALTMOHHOTO OOMEHA C HUMU OOJIbIIIE.
[TonkmtoueHue OOBIYHBIX JATYMKOB UM HUCTIOJHUTEIBHBIX MEXaHU3MOB
ocyllecTBIsieTcss  mocpeactsoM  MBB, mnoapaszpensemMplx Kak [0 TUIIAM
MOJIKJIFOYAEMbIX YCTPOICTB, TaK U MO CIOoco0y MOHTaXka U 00JiacTu puMeHeHus. Bee
MOJYJIM HMMEIOT THE3/I0 YCTaHOBKM ajapeca AS wunHTepdeiica, Onmaromaps udemy
nepeaapecanus MOXeT ObITh BBINOJTHEHA B JIO00M MOMEHT: A0 Hayajda MOHTa)KHBIX
paboT, B Ipoliecce UX OCYIIECTBICHUS U MOCIE BBOJA CUCTEMBI B OKCILTyaTaIUIO.
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III TunoBbie TEMBI KypCOBOil padoThI

Tema 1

Hana SCADA cuctema HaOmr0JeHUs, NPUOPUTETHAs Iepeaadya
roJIoca M JaHHKIX ¢ ucroib3oBanmeM PCM & DXC

OcobennocTn

» ObecnieueHre HAJCKHOTO coeAnHeHus s npuioxkenniit SCADA,
C pPa3JIMYHOW IIMPHUHOM IIOJIOCHI KaHaja U C 3allUIICHHOW Mepeaadyeu
JAHHBIX

» Tlommepxkka OOMBIIOTO KOJWMYECTBA KapT I MOJIKIIOYCHUS
KJIMEHTOB, C JJIEKTPUYECKUMH WU ontudeckomu uHTepdericamu El, FE,
FXS, FXO, 2/4W E&M, magneto, hotline, co-directional 64K, V.35, V.24,
RS232, RS422, RS485, SHDSL Ha KIMEHTCKOM CTOpOHE



» Ilognepxka 1+1 protection pesepBupoBanus 1+1 g Kapt c
unrteppeiicamu  E1/STM-1/STM-4/ u xaptr PSU/DXC. Tloanepxkka
pe3epBupoBaHud 1+1 11 oNTHYECKON JIMHUU

* [Tognep>kka 3ameHbl TpUOyTapHBIX KapT B padodem pexume (hot-
swappable)

* YBENIMYEHNE NOJOCH MPONYCKaHMs HAa YpoBHE goctymna 10 STM-4

* VYmopaBieHUWE, MOHHUTOPUHI CIYyKO0 W (QYHKUIUM OMOBEUICHUS
nocpeactsoM SNMP

HUcnoan3yemoe o0opynoBanue:

* MynbTUCEPBUCHBIN y3€1 JOCTYIIA:

OcHosnble atel > RC3000-15/6

SDH kaprta arperamun > RC3000-15-STM4/STM1

['onocoBas TpubyTtapnas kapra > RC3000-15-32FXO/FXS, RC3000-
15-16E&M, RC3000-15-12MT

TpuOyTtapHas kapta JIjisi CEpBUCOB C HU3KOM CKOPOCTHIO TEpeaadu
tpaduka > RC3000-15-8RS485, RC3000-15-16RS232/8RS232H,

RC3000-15-8V24/8V24H, RC3000-15-16C64K

TpuOyTtapHas kaprta Jjisi CEpBHCOB C MOBBIIIEHHOW CKOPOCTHIO >
RC3000-15-8V35, RC3000-15-8ETH/8ETHP

* Yaanennsit PCM Mux > RC3000E

TonmoJiorus cetu
Il I HIFEMI
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Tema 2

JlaHa MpOMBITIUIEHHAs! CETh C MOAKIIOUYCHHEM B JKECTKUX YCIOBHUSIX
OKPYXKAIOIIEH CPeabl

Ocob0ennocTn

Hcnonp3oBaHWE  TMPOMBINUICHHBIX  KOMMYTAaTOpOB s
npenoctasienus Carrier Ethernet pemennii



 HpeanbHoe pelieHuWe Uil YCTAHOBKM Ha MPOMBIIUICHHBIX
OPEANPUATHUSIX, CETAX BHUJCOHAOIIONCHUS, TPAHCIOPTE M DHEPIrEeTHUKE,
KHUJIOM CEKTOpE, 0CO00 BAXKHBIX / OTKPBITHIX 00BeKkTaX. COOTBETCTBYIOT
TpeOOBaHUSAM [JIi TPOU3BOJCTB, BOEHHBIX OOBEKTOB, TPAHCIOPTHBIX
BEJIOMCTB

* [IlpenocrtaBienue QoS, cranmapteix OAM & CFM B
COOTBETCTBUU CO CTaHAApTaMMU PACIUIUPEHHOW CETeBOM OE30MacCHOCTH U
HajJieskHoro coenauHenust Fast & Gigabit Ethernet B skecTkux BHEITHUX
YCIOBUAX

» CootBerctByeT cranaaptam [EC61000-4-5:2005 (ycTOHYHUBOCTH K
yaapaM MOJIHUH )

» CootBerctByeT ctangapram IP-40 (mpuieHenpoHuiiaemMocTs) dust-
proof standard

 CootBerctByer cranmapram IEC61850-3 and IEEE1613
(cepruduxanuss KEMA)

* lnanazon padouux tremneparyp: -40~85 °C

 JInamazon paboueil BIaXXHOCTU JJiI pabodero cocTosiHus: 5-95%
(HEKOHIeHCaT)

* VYmnpapieHue, MOHUTOPUHI CIYKO W (QYHKIMKM OMOBEUICHUS
nocpeactsoM SNMP

HUcnoab3yemoe 000py1oBaHue

* uTeiuexktyanbHbii KOMMyTaTop arperauuu > [ISCOM2924GF-4C

* IIpombiniennsiii kommyTtaTop Carrier Ethernet > ISCOM2110-1,
ISCOM2118-I and ISCOM2128-I
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Tema 3

[Inro3er Anybus X mno3zposisitor [IJIK xommanuum Nagel's Allen
Bradley ocymiectBisaTe oOMeH uHbopmalyeid B 000N MPOMBIILICHHON
cetd. B mpuBeAecHHOM mpuUMepe UCIONb3yeTcsa X-IUII03 Agjanrepa
BEJIOMOIO0 YCTPOWMCTBA MEXKIAy OOOpyJ0oBaHHEM, paboTaromeM II0
npotokony EtherNet/IP, B BepxHeil yacTu cTOWKM M OOOpYJIOBaHHEM
paboTatomiem 1o npotokoay PROFINET, B HI>kHEH 4acTU CTOMKH.

i ~ i Siemens PLC

PROFINET

Other devices on the
PROFINET network

Allen Bradley PLC

Nagel Honing machine

Tema 4.
Crpykrypa npomsinmieHHoW muHbl PROFIBUS THnoBoi uexoBoi
CHUCTEMBbI ABTOMATU3AIIUHU JaHA HA PHUC.
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Puc.1 Ctpykrypa kabeabHbIX CBSI3€U MPOMBIIIJICHHOW CETH

B npencraBieHHON MOJEIH MTPUMEHSIOTCS B KQUECTBE Y3JI0B IIMHBI
PROFIBUS mpomeiniennsie KoHTposuiepsl tuna VME-9000, TUC-9000,
SMART npoussoactsa ¢pupmel PEP Modular Computers.

Texnnueckue xapakrepuctuku mmHsl PROFIBUS cornacho puc. 1:

« JauanaszoH padbounx temmeparyp -40°C +55°C;

« KOJIMYECTBO Y3J0B 5 (pacmmupsiercs a0 31);

« KOJIMYECTBO aKTHUBHBIX oBTOpUTENE (All) 3;

« CErMEHTHpPOBaHHAaA IMHWHA ThNa "nuHus" u "3Be3na';

. JumHa cerMeHToB 670, 260, 330 MeTpoB;

« ¢usnueckuit unrepdeiic PROFIBUS peanuzoBan Ha BUTOU mape ¢
ucnoip3oBanueM All Ttuma RS-485 (6ES7 972-0AA00-0XA0)
dbupmbl Siemens;

« ckopoctb nepeaaun 187,5 Koo

« TpoToKoa oOMeHa FMS;

« ob6mee KkoauuecTBO nepeMeHHbIx 1005;

« 1K oOMeHa B mpukiaaaHbix 3aaadax [ISaGRAF 250 wmc.
OCOOEHHOCTBIO JAaHHOW APXUTEKTYPhI SIBJISIETCS HMCIIOJIb30BAHHUE B

cetu PROFIBUS MHOromacrepHoro pexuma.

Tema 5.

B mnpoekTe cHCTEMBI KOHTPOJS M YIPABICHUS KOMIIPECCOPHOU
craniimu (CKY KC) razomnpoBoja peann3oBaH ONTHUYECKUM BapHaHT
PROFIBUS B COOTBETCTBHUM C HOpPMaMHM TE€PMAaHCKOW OpraHHU3aIuu,



kypupytomieit pazsutue crangapra PROFIBUS, PNO (Profibus Nutzer
Organisation), OCOO€HHOCTh JAHHOT'O PEUICHMS MPOJUKTOBAHA IIMPOKOMN
pacrpesieIeHHOCThI0O  OOBEKTOB  aBTOMATH3allUM, HEOOXOJAUMOCTHIO
MOBBINIEHUST HAJCKHOCTU TPAKTOB TIEpe/laydl JAHHBIX C HCIIOIh30BaHUEM
COBPEMEHHBIX TEXHOJIOTHH MOHTa)ka OINTHYECKOTO oOopynoBaHus. Ha

puc. 2 TmOpeACTaBlICHA CTPYKTypHas CXeMa ONTHYECKOrO BapHUaHTA
PROFIBUS.

i Iﬁ"III
I i
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Puc. Ctpykrypa nokaiibHO# onToBosiokOHHOU ceti PROFIBUS

Texanueckue nannbie muHbl PROFIBUS cornachHo puc. :
« Jauana3oH pabouux Temmepatyp -20°C - +55°C;
« KOJIMYECTBO Y3J0B 14;
« KOJIMUYECTBO OoNTHYECKUX npeoOpazonareineit (OLM) 14;
« CErMEHTHpPOBaHHAaA IMHA ThNa "nuHusA" u "3Be3aa';
« KOJHWYECTBO CETMEHTOB 7;
« (usnueckuii uaTepdeiic - onrtuueckuit PROFIBUS;
« ckopoctb nepeaaun 500 Koog;
« Tpotokoa oomena FMS;
« ob0mee KkoauuecTBO nepemMeHHbIx 2000;
« IIMKJ OOMEHa B MPHUKIIAJHBIX 3ajadyax WHCTPYMEHTAIbHON CHCTEMBI
ISaGRAF 250 mc;
« PEXUM OOMEHa OJIHOMACTEPHBIN C PE3EPBUPOBAHUEM.
OCOOEHHOCTBIO JAHHOM aApXUTEKTYpbl SBISACTCA  peanu3arus
JIPEBOBUIHON ONTHUYECKOM ceTh Ha 0a3e Tomojoruv Tumna 'nuHuga" u
"3Be3na". Hapsay co craHgapTHBIMH ONTHYECKUMHU IpeoOpa3oBaTeIsiMU
tunia OLM/S3, OLM/S4 ¢upmbl Siemens B ONTHYECKOW CETHU



UCIIOJNB3YIOTCS onTrueckre agantepsl Tuna ADAM4541 nis nepexonaa ¢
¢usnueckoro unrepdeiica RS-485 na ontrueckuii kaHana U 0OpaTHO.

Tema 6.

Ha puc. mpencraBineHa CTpyKTypHast CXxema ONTUYECKOU peain3aluu
PROFIBUS.

Puc. Crpykrypa nokaibHOM onToBONOKOHHOM ceth PROFIBUS

Texunueckne nanabie MMHBI PROFIBUS:
« Juarna3zoH padounx temmneparyp -20°C +55°C;
« KOJIMYECTBO Y3J0B 15;
« KOJMYECTBO ONTHYECKUX IpeoOpazoBateneit (OLM) 23;
« CErMEHTHPOBAaHHAad IIMHA TUMA "TOYKa-TOYKa" U "3Be3ma’;
« KOJIMYECTBO CETMEHTOB 12;
« (¢usnueckuii uurepdeiic - onrtuueckuiit PROFIBUS;
« ckopocTtb nepegaun 500 Koon;
« TpoTokoa oomeHa FMS;
« obmiee koauuecTBo nepeMeHHbix 2000;
« IMKJI oOMeHa B mpukiaaubix 3agadax ISaGRAF 250 mc;
« PEXHUM OOMEHA OJJHOMACTEPHBIN C pe3ePBUPOBAHUEM.

B nanHO#l KOH(Urypaluu ONTHYECKON CETHM MpHUHSTA paavanibHas
CTPYKTypa CBSA3€H, YBEIUYEHO KOJIMYECTBO CEIrMEHTOB MU ONTHUYECKUX
npeoOpa3zoBaTesieil Mo CPaBHEHUIO C MPEABIAYIIEH CTPYKTYpOil, OAHAKO
3TO  TO3BOJWJIO  YBEJIMYHUTh  HAAEKHOCTh  (DYHKIMOHUPOBAHUS



KOHTPOJUJIEPOB 32 CYET WCKIIOYEHHS IIOCJIEA0BATEIIbHOW JIMHEUHOU
CTPYKTYPBbI

Tema 7

[TocTpoeHre aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBJICHUS M ydeTa Ha
0aze 1UPOBBIX U3MEPHUTENBbHBIX mpeoOpazoBarenein I[16806 ¢
peanuzaneit mporokosa oomena MOK 870-5-101

MevopecKne aNeKTPHYECKHE CETH 340 sbafte-Canypn
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[IporpamMmmHoO-anmapaTHbId KOMIUIEKC cOOpa IaHHBIX Ha MOACTAHIUH,
npeaHa3HadeHHbId s nepegaun  gaHHbix B ACIHY u  ACKYD,
pean30BaH C MCII0JIb30BAHUEM UQPOBBIX  M3MEPUTEIBHBIX
npeoOpazoateneit [1116806 u ycrpoiictBa coopa ganusix SHKC-2.

[IpeoOpazoBatenu 16806 ycTaHOBJIEHBI Ha BCE MPUCOCIUHEHUS
110xB, 6kB 1 cOOCTBEHHBIX HYK] MOJICTAHIIMM U BBITIOJHSIOT (YHKIIUU
TH, TY, TC, a Takke ¥ CUETYHKOB aKTUBHOW/pPEaKTUBHOU sHepruu. B
o0beM TenenH(GOpPMAIIMM BXOJMWT CTAHAAPTHBIM HaOOp MapamMeTpoB
AJIEKTPUYECKOU CETH, KOHTPOJIb MOJIOKEHUS BBIKIIKOYATENEH, COCTOSHUE
YCTPOUCTB peJIeHHOMN 3aIUTHI 151 BbI3OBBI LEHTPAIIBHOU
aBapUHHOU/TIpEIYNIPEAUTEIbHON CUTHAIM3AIUK. YYeT SJICKTPOIHEPTUH
OpraHM30BaH C IIEJIbI0 aBTOMAaTHU3AIMK pacyeTa OanaHca 1o 6kB u yuera
noTephb B TpaHchopMaTopax.

VYerpoiictBo coopa  mannbix OHKC-2  ompammusaer 1116806,
0o0OBEIMHSIEMBIX C TIOMOIIbIO MpOMBIIUIEHHOW cetu RS-485, wu
obecrieurBaeT nepeavy JaHHBIX 10 ABYM HaMpaBICHUSIM: TUCTIETYECPCKUI
IMYHKT DJJEKTPUYECKUX CETEW W OTIEN TIJIABHOTO DHEPreTUKa C

UCIIOJIb30BAaHUEM TEJIEMEXaHUYECKOro MmpoTokosya coriiacHo MOK 870-5-
101.



s peanuzannu teneynpasienuss DHKC-2 npuHuMaeT oT BEpXHETo
ypoBHA KoMaHay TY ¢ MNOATBEPKICHUEM U PETPAHCIUPYET €€ Ha
onpeneneHnbid 1116806 ¢ mocneayrommM KOHTPOJIEM MPOXOKICHUS
KoMaHnbl. [Ipy 3TOM BO3MOXHOCTH TEJEyIpaBiCHUS MPEeayCMOTpEHA
TOJIBKO JIJISI TUCTIETYEPCKOrO MyHKTA MPEATIPUSATUS JIICKTPUUECKUX CETEH.

[ToacTanius HaXOOUTCS PSAOM C HEMTSIHBIM MECTOPOXKICHUEM U
obecrieuynBacT JIEKTPOCHAOKEHHUE MIPOU3BOACTBEHHBIX HYX]T
MECTOPOKJICHHUS.

B xozne peanuzanun npoekTa ObLI PEIIeH BOIPOC «IIOCIETHENH MUTTN
JUIsl opraHu3anuu kaHajaoB nepenaun uHpopmauuu mexay OHKC-2 u
BEPXHUM YPOBHEM.

JIns  opraHM3alii ~ KaHAJIOB  CBA3M  MUCIOJb30BaHa W
JOYKOMIUIEKTOBaHA CYILIECTBYIOIIAsi KOPIOpAaTUBHAs CETh CBS3U U
nepesiayr JaHHBIX, B OCHOBE KOTOPON MAapIIPyTU3aTOPbl U KOMMYTATOPbI
dupmbr CISCO Systems, a Tak e CHEeIHAIU3UPOBAHHBIE CEpBEpa
ACUHXPOHHOTI'0 JIOCTYTA.

KoprniopatuBHasi ceTh CBSI3M OOECIEUMBAET «IIPO3PAUHBIC» KaHAJIbI
B3aumozeiictBust o uHTepdericy RS-232C uepe3 cets TCP/IP mexny
nyHkTamu coopa undopmauun u SJHKC-2.

OOMeH paHHBIMH MeXJy yHKTamu coopa unpopmannu u SHKC-2
Benerca Ha ckopoctu 9600 6ut/c. IlapamnensHo ¢ mepemadei NaHHBIX
pelieH BOPOC OpraHu3alvy KaHaloB aucrneryepckoi cpszu ¢ [1C.

JlucrieTuepckuii MyHKT DJIEKTpUUYECKUX ceteir obopyaoBan OUK
«Jlucneruepy», a OTAEN INIABHOTO SHEPreTUKa MPOTPAMMHBIM KOMIIJIEKCOM
«ES-DOuneprus».

B xome obOmena wuHdpopmammerr OHKC-2 cuHXpOoHU3UpYET
cooctBeHHble yachl 0T OUK «/lucnietuepy, nepeaaet TeaeMeXaHUYECKYIO
uHpOpMaIMI0 M TIOKAa3aHUS CYETYUKOB OJJICKTPOAIHEPIUU C METKaMH
BPEMEHHU.

[Ipu peanuzamuu npotokona obmeHa Ha 6aze cranmapta ['OCT P
M3K 870-5-101 ¢ yderom ocobennocrteit I11[6806, cnenuanucramu
WNH)XeHEepHOro LEHTpa «DHEProCcepBUC» OBUIO HCIOIB30BAHO HECKOIBKO
MOJIXO/0B:

- CTpPOro€ HCIOJb30BaHUE WACHTU(UKATOPOB OJIOKOB JAHHBIX,
npeaycMarpuBaembix crangaptoM MOK 870-5-101,

- MPUMEHEHHE UAECHTU(PHUKATOPOB OJIOKOB JaHHBIX,

- IPUMEHEHNE UJEHTU(PUKATOPOB 0JIOKOB JAHHBIX,
ONTUMU3UPOBAHHBIX TMOJA wucnoiab3oBanue [I116806, 4ro cBg3aHO C



BO3MOKHOCTBIO TIepefaund OOJbIIOro o0beMa JaHHBIX C €IMHOW METKOH
BPEMEHHU.

[Ipu stom obmen nanubiMu ¢ OUK «Jlucnerdep» mnpou3BOAUTCS
cTporo B pamkax cranaapra MOK 870-5-101.

Ucnonb3oBanue nporokona MOK 870-5-101 nmo3BosisieT odbecnieynThb
HAJCKHBIM U yaoOHbIH oOMeH uH(opmanuein B cuctemax ACHY wu
ACKYD, a B mepcrekTruBe MO3BOJIMT oOecreunBaTh cOop UHGOpPMAILIMK C
IU(PPOBBIX YCTPOMCTB pENEHHON 3alUThl W CUCTEM PETUCTpaLU
aBapUMHBIX MPOIIECCOB IMyTEM ONEPATUBHOTO OOMEHA U nepenaydu (aiios.

Bepxuuii yposeub ACKY D anexrpuueckux cereit u ACKYS/ACHAY
IOCTPOGH Ha 0a3e IporpaMMHBIX  KOMIUIEKCOB  «ES-Dneprusy.
Kommynukannonnsii cepeep ACKY D, ycTaHOBIEHHBIN B JUCTIETYEPCKOM
NYHKTE AJICKTPUYECKUX CeTed, oOecreurBaeT 3ampoc HMH(OpMaLMH 10
AJIEKTPONOTPeOIeHUIO0 ¢ MOoMOIbI0 ceTeBoro agantepa « CUHKOM-E» u3
OUK «Qucnietuep» u coxpanseT ee Ha cepBepe 0a3 manHbix ACKYD MS
SQL Server 2000. [Tomumo 3Toro, koMMyHuKanmoHHbI cepep ACKYD
obecrieunBaeT cOop wumHopmanmum co cyetuyukoB AJIbDA 1o
KOMMYTUPYEMBIM KaHajlaM CBSI3U C MOACTaHIIUM.

Kommynukannonnsii cepsep ACKYI/AC/Y BbINONTHSET Takxke
dbyukiuu cepepa 6a3 ganabix MS SQL Server 2000, roe coxpaHsieTcst U
ONEpPaTUBHO TMOMOJIHSETCA C TMEPHOJUYHOCTBIO 1 pa3 B CEKyHIy
uHpopmaIys Mo TeJIeMEXaHUKe U y4eTy ajeKkTposHepruu. KiameHTckoe
npuioxenue «ES-JlucrierTduep» Mmo3BoJsieT ONEPaTUBHOTO HAOJIOJATh Ha
MHeMocxeMe nojactaniuu «CeBepHas KoxBa» cocrosiHue o00py10BaHUS
Y 3HAYEHUE DJIEKTPUUECKUX apaMETPOB CETH.



