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Ha snepro6mnoke Ne 3 Kanmununckoit ADC, o6muit Bua 610unoro mynbrta ynpasienus (BITY)
KOTOpOro IpexacTaBieH Ha puc. 1, Bmepsele B Poccunm Oblna BHeIApeHa cOBpeMeHHas LU(ppoBas
AaBTOMAaTU3MPOBAaHHAS CHCTEMa ympaBieHHs TexHojormueckuMu npoueccamu (ACY TII). Ora ACY
TII mpencrasisiia cob0il HOBBIH MPOEKT, OMBIT BHEIPEHHUs] KOTOPOTO OTCYTCTBOBAJ, M MMeENa JIBa
npuHIUATHATEHEIX oTardust oT ACY TII aTOMHBIX OJOKOB MPEIBITYIIETO TTOKOICHUS:

1. Cuctema Bepxuero 6ounoro yposas (CBbBY) ACY TII pa3paborana u BHenpeHa | TaBHEIM
koHCTpykTOpoM ACY TII ADC ¢ BBOP — AO «BHUHMADBC». OCHOBHOW CIOCOO yNpaBiCHUS B
CBBY — KoMIBIOTEpHBIH, Yepe3 3KpaHHblE (opMaThl ympapisiomux padounx cranuuii CBBY,
pacrnonmoskeHHbIXx Ha BITY/PITY. Opransl wHIWKAIIMN W YIPaBICHWS Ha IMynbTax W HaHemsx BITY
JUIIb «PEe3epPBUPYIOT» OCHOBHOM KOMITBIOTEPHBIN croco0 ympaBieHHs Ha ciydail c6oeB B paboTe
CBBY. HaBbiku KoMIbloTEepHOTO yrpaBieHus y nepconana Kammaunckoit ADC o mycka 3-ro Gioka
MOJHOCTBIO OTCYTCTBOBAJIM, M MX HY)XHO OBUIO CBOEBPEMEHHO c(hOpMHpOBaTh. JTa 3amada Oblia
pemeHa ¢ nomoipto noctasieHHoro AO "BHUMADC" TpeHaxepHOro KOMIIIeKca A MOJTOTOBKH
OMEPaTUBHOTO W SKCIUTyaTallMOHHOTO IiepcoHana OJyioka, pa3paboTaHHBIX coBMmecTHO ¢ HUAY
MU®DU.

2. Hwxauit ypoBerr ACY TII cucteM HOpManbHOM OJKCIDIyaTallMd TIOCTPOCH Ha 0Oase
nporpaMmHo-Texaneckux komruiekcoB TIITC-51 (ganee — [ITK TIITC). Otu cpenctBa — nudpossie,
Tak e BrepBble npuMeHsunchk Ha poccuiickux ADC. Kondurypuposanne [ITK TIITC npoussoautcs
Ha OOBEKTHO-TpaUIECKOM S3BIKE BBICOKOTO YPOBHS B cIleNHanu3upoBaHHOW o6oiouke GET-R
umxeHepuoit GET-crannuu TIITC. B meit paspadatsiBatorcst GET-poext (mpoekt mpukiaanoro [10,
3arpyxkaemoro B moayiu TIITC) u HET-mpoext (mpoekt cBszeit momyneit TIITC c nmatumkamu,
ucnosHUTeNbHBIMA MexanusmMamu u apyrumu IITK ACY TII). Ilo GET-npoekty aBTOMaTtudecku
renepupyetrcs STEP-kon, memocpenctBenno 3arpyxkaemeiii B momynu TIITC. O6bsem GET-mpoekra
st sHeproo6ioka BBOP-1000 orpomen u coctasnsier 6onee 50 000 nmucroB GET-mnanoB, u3-3a yero
yCBOCHHE JIOTHKH paboTsl HIkHero ypoBasa ACY TII kpaiiHe ClIOKHO JUIS ONEpaTHBHOIO MEpcoHaia
sueproosioka. K tomy ke B xome pasputus npoekta ACY TII GET-poekT MHOTOKpAaTHO (IECATKA
pa3) MeHsieTcsl, B OCOOCHHOCTH Ha 3aBepmaromieil cramuu mpoekrta — B xonxe IIHP mo ACY TIL
[TosToMy anst pa3paboTku aaekBaTHOW Moxenu HuxkHero ypoBHS ACY TII o0bluHO mpuMeHsieMble
MeToabl MoaenupoBaHus HmkHero ypoBHs ACY TII (mpopucoBka B crnernuanmsupoBannoit CAIIP
rpaguueckux 00pa3oB aITOPUTMOB W TEHEpallMKd MO HUM MOJEIH) HE MOAXOAST W3-32 OTPOMHBIX
Tpyno3arpar. Beixog B 3TOM cuTyauMun TOJIBKO OJMH — CO3JaHHE CIEHUATU3UPOBAHHOTO
OPOrpaMMHOIO KOMIIJIEKCa, IO3BOJISIOLIET0 TE€HEpUpOBaTh MOIENb HMXKHero yposHsi ACY TII

185



HerocpencTBeHHO 1o Tekymied Bepcun GET-mpoekra aBTOMaTH3MpOBaHHBIM crocoboM, 0e3 ero
MIEPEPUCOBKH BPYUYHYIO.
—

pm—_ . T
Puc. 1. O6uuit Bug BITY 3 sHepro6ioka Kamuanuckoit ADC.

Bce TpeHakepsl TpeHaAKEPHOTO KOMIUIEKCa JIJIsl TOATOTOBKH IepcoHaa SHeprobiaokoB Ne 3.4
Kammannackoit ADC Obumm paspabotanbl Ha 0Oa3e wHTerpupoBaHHoW cucteMbl ENICAD (mamee
OHUKAJI), co3maHHON KOJUIEKTHBOM COTPYIHUKOB Kadeapsl «ABromatnkay HUAY MUDU.
OHUKA]J] paboraer mog OC Windows Ha cranmaptHeix [IOBM u obecneunBaer 3¢ QeKTHBHYIO
pa3paboTKy pa3nuuyHBIX Mojenupyomux komiuiekcoB it ADC u TOC, Briouas CIOXHBIE
MHOTOMAIITHHBIE CETeBbIe KOMIUIEKCHI MOJHOMACIITA0HBIX TPEHaXXepoB. B cocTtaB mporpamMMHBIX
cpencts DHUKA]I Bxondr ciaenyromue.

— Cnenmanu3upoBaHHbIl  TpadUYEeCKHid  peaakTop C IIHPOKHUMH  HWHTEPAaKTHBHBIMH
BO3MOKHOCTSIMHU.

— CAIIP Mmopenei cucteM aBTOMAaTHKH, MO3BOJSIOIIMKA CTPOUTH HHTEPAKTHBHBIE CXEMBI
MoOJIeNield CUCTEM YTPaBJICHUS U3 IHUPOKOro Habopa PYHKIMOHAIBHBIX OJOKOB M MPEI0CTABISIONIHIA
cpencTtBa WX OTHaAKu. MMeercs BO3MOXKHOCTH cosmaHus MakpodnemeHToB. CAIIP oxBarbiBaer
cpenctea YKTC, TIITC-51,EM u KTIIC-ITH.

— CAIIP mopmeneil TeIwo-TUAPAaBIMIECKUX CHUCTEM IS CO3JAHUS WHTEPAKTUBHBIX MOJCICH
TETUIO-TUAPABINYECKUX CceTel W3 Habopa (YHKIUMOHAIBHBIX OJIOKOB (0aKkoB, TEINIOOOMEHHHUKOB,
3aMOpPHO-PETYIUPYIOLIEH apMaTyphl U T.J.) CO CPEIICTBAMHU HX OTJIAAKH.

— CAIIP wmoxenmelt SJIEKTPUYECKUX CHCTEM, ITO3BOJIIONINN CO37aBaTh HMHTEPAKTUBHBIC
JNEKTPUYECKHE CXeMbl M3 Habopa ()YHKIHMOHANBHBIX OJIOKOB (TpaHC(OpPMATOPOB, BBIKIIOUYATEICH,
JIBUTATENEH, INHUHN, TEHEPATOPOB U T.JI.) U MPEIOCTaBISIOMNIN CPEACTBA UX OTIAAKH.

— CpenctBa uHTerpanuu. B ux coctaB BXOJAT CpeJICTBA BEACHHS MPOEKTA, AUCIIETIEPU3AIIH
U TOJAEPKKHM  MHOTONPOLIECCOPHBIX, MHOTOMAIIMHHBIX  CETEBBIX W  MHOTOMOHMTOPHBIX
KOH(UTYpalni, cpeicTBa HHTETPALUU TPOTPaMMHBIX MOYJIEH, CPEeCTBA BeleHUs 0a3bl IepeMEHHBIX
MOJIETIH.

— Cucrema moafepkku mpouecca oOydyenus. OHa MPEIOCTAaBISET BO3MOXKHOCTH CO3JaHUS
y4eOHBIX 3a/1a4 U CPEJCTBA KOHTPOJIS WX BBITIOJTHEHUS 00ydaeMbIM.

— Cpenctra pa3pabotku mojaenu (CBBY) nuugposoit ACYTII Ha 6aze RTA PLS.

— CpenctBa nonsoit smyisinuu (CBBY) ungposoit ACYTII na 6aze IIOPTAJI o daiinam
npukiagaoro [1O mrrataHoit CBBY.

Ilo cocraBy mporpamMHubix cpeactB miargopma OHUHKAJ] ananormuna miatdopmam
BEIyIINX 3apyOeKHBIX Mpou3BoanuTenel TpeHaxepos, Takux kak GSE (CHIA), CORYS (®pannus),
STN ATLAS ELEKTRONIK (I'epmanmst). DHUKAJ] cosmaBancs Oonee 15 meT, TOCTOSHHO
JIOTIONHSIETCS ¥ MOJICPHU3UPYETCS KOJUIGKTUBOM €ro pa3pabOTYMKOB, 4YTOOBI YyIOBIETBOPATH
COBpEeMEHHBIM TpeboBaHusaM. Tak, Hampumep, B Xozxe pabor mo sHeproOmokam Kammuus-3,4 u
PoctoB-2 DHUKA]J] Obim 1OTIONHEH HOBBEIMH CpelCTBaMH (BBIIEICHBI Ha cliaiiie KypCHBOM) s
apToMaTu3upoBaHHOW reHepaunu wmoxenedl IITK TtexHoormueckux mporpaMMHO-TEXHUYECKUX
cpeactB (TIITC) Belmeyka3aHHBIM criocoOoM, HemocpenctBenHo no GET-mpoekty, cpenctBaMu
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paspabotku mopneneit IITK na 6a3e cpencts KTIIC-IIH, a takxe cpeactBamu pa3pabOTKH MOJAEIH
CBBY na 6a3e RTA PLS u [IOPTAJIL. bonee nogpo6uo miatrpopma SHUKA/ onmcana B [1].

Hosrie cpeactBa mmatdopmer DHUKAJL nna renepaumn moneneit [ITK TIITC u CBBY,
paspaboTtanHele B xone mpoekTa 3Heprodioka Ne 3 Kamumaunckoit ADC, obecnedmsn HE TOJIBKO
TEHEpaIHio B TeMIle TpoekTa afekBaTHBIX Moxaened ACY TII mis TpeHakepHBIX KOMILICKCOB 3-TO
sHeproosoka Kamumuuuckoit ADC, Ho u 3ddektuBHoe TectupoBanue npoekra ACY TII Ha Bcex
CTagusIX ee CO3JaHus W BHEAPEHMs, BKIOYas NyckoHamajgounele paborel (ITHP). Orto cramo
BO3MOJKHBIM BCIICJICTBHE TIPAaKTHUECKH MONHON amekBaTHOCcTh Moxenu ACY TII, rerepupyemoit
3TuMu HOBBIMH cpeacTBamMu OHWMKAJI, KOTOpbie BIIOCIECACTBHHM CTald OCHOBOH I CO3JaHUS
nporpaMmmHoro xomiuiekca cratudeckoro tectuposanusi (IIKCT). [IKCT oGecneunn KOMIIEKCHOE
tectupoBanue npuxiaaaHoro 10 IITK TIITC B konrype «IITK TIITC-CBBY-BITY/PIIY» He Tonbko
B TIPOIIECCE €0 pa3pabOTKH Ha TUIOMAAKAX Pa3paObOTIMKOB C ITOMOIIBIO MOJCIEH (B TOM YHCIIE B Ha
nonurone I'maBHoro konctpykropa ACY TII — AO «BHUMADC», npencraBieHHOM Ha puc. 2), HO U
HerocpeAcTBeHHO Ha miomiaake ADC — myTeM TectupoBanus npukiiagaoro 10, yxxe 3arpyxeHHOTo B
ammaparypy IITK TIITC. Ilo cBoe#i dynknuoHanmbHOCTH [IKCT cOOTBETCTByeT aHAIOTHYHBIM
cpencTBaM coBpeMeHHBIX mardopm miast cozmanust ACY TII, umeronmxcst y BeIymux 3apyOeskHbIX
npousBoguteneit cpencts ACY TII u nogpoOHo onucan B [2].

Puc. 2. [Tomuron 'maBHOTO KOHCTpyKTOpa ACY TII - AO « BHUNADCH

B cocraB TpeHa)kepHOr0 KOMIUIEKCa [JIs IIOATOTOBKM IIepcoHana 3Heprobmoka Ne3

Kanuuanuckoit ADC BXoaar:

— noHOMacmTaOHeIH Tperaxep (IIMT-3);

— TpeHaxep odopyaoBanus u cuctem ACY TIT (TOC ACY TI);

— KOMIIBIOTEPHBIN TpeHaxep 1o cucteme xumsogoouuctku (KT XBO).

IIporpammusiii komruiekc TOC ACY TII 6wt pa3zpaboran B goronaenne kK [IMT-3 B cBs13u ¢
TeM, 4To ocBoeHue HoBoi mupposoit ACY TII mis nepconana Kanmunuuckoit ADC okazaicsi KpaiiHe
cnoxubiM. [losTomy, eme no rorosaoctu [IMT-3, morpeboBanoch HayaTh ONEPEKAIOLIYIO
MMOATOTOBKY ITepcoHaia K padore ¢ HoBol mudposoir ACY TII. B coctaB mporpaMMHOTO KOMITIEKCa
TOC ACY TII Bouura nmomuomacmrabHass Mmoaens ACY TII (momens CBBY, momenmn Bcex IITK,
anexktponnbie manenn BITY/PIIY) u cepBucHBIE cpelcTBa, OOECHEUMBAIOIIME H3yUeHHE pPabOTHI
anroputMoB U cTpyktypsl ACY TII Ha cTaHZapTHOM NEPCOHAIBHOM KOMIIBIOTEPE TOJIBKO C
HCIOJIb30BaHueM Tpadudecku mnpeacraBieHHoit momenn ACY TII, Ho 6e3 WCITONB30BaHUS MOIETH
(u3NMUecKuX MPOIECCOB B TEXHOJNIOTHYECKUX cucTtemax sHeprodmoka. TOC ACY TII obecneunn B
MacCOBOM IOPSIKE:

— n3yuenue cTpykrypsl ACY TII;

— JeTaNbHOE U3yUCHHE aJITOPUTMOB YIPABICHHUS U MHINKALNY;

— BBIpabOTKY MPaKTHYECKUX HABBIKOB paboThl ¢ udporoit ACY TII.

KommbroTepHsIil TpeHaxep M0 CUCTeMaM XHMBOOJOOYHCTKU ObLT pa3paboTaH B CBA3U C TEM,
YTO CHCTEMa XMMBOIOOYHMCTKU Ha OJIOKe MMesia coOCTBEeHHYIO pabouyio cranuuio CBBY co cBoum
(hopmaTtamu 1 He BXOJIMJIA B COCTAB CHCTEM, MoaenupyeMbrx B [IMT-3.

B cBs3u ¢ 3anepkkoit Havana ¢uHaHCHUpoBaHUs pador mo [IMT-3 u AMUTETBHBIM CPOKOM
M3TOTOBJICHUS] TIOTHOMAcIITaOHOTo uMHuTaropa bI1Y Oputo mpuHsATO pemenue o co3manuu [IMT-3 B
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nBa srana. Ha mepBom stame Obul co3maH myckoBoit komiuieke [IMT-3, paspaboranubiii Ha Oasze
CTaHIAPTHBIX IMMEPCOHANBHBIX KOMIIBIOTEPOB, KOTOphIE MOXKHO OBUIO OBICTPO MOCTaBUTH. Ha Hew,
3aJ0Jr0 10 TOTOBHOCTH NoJHOMacmTabHoro umuraropa BITY [IMT-3 Obina modHOCTBIO OT/Ia)XKeHa U
Hayasna QyHKIHOHUPOBATH MOJIHOMACIITa0HAas MOJENb SHEProdIIoKa.

Ha BTOopoM nsrame Ha 0a3e myckoBoro komruiekca I[IMT-3, myrem moaxmroueHus depes
yecrporictBa cBs3u (YCO), w3roToBIeHHOW mpousBomauTeneM mmrTaTtHoro BIIY TouHo#t peruimku
mratHoro BITY aHepro6Gmoka, Obuta 3aBepiieHa paspaborka [IMT-3. OOmumii BUA MYCKOBOTO
koMmrIuiekca u utoroporo IIMT-3 npencrasienHs! Ha puc. 3.

Puc. 3. TlyckoBoii komiuiekc [IMT-3 u o01iuit Bua HTOroBoro HMT-

Cnemyer OTMeTHTh, 4YTO TpUHATBIE Tpu paspadorke I[IMT-3 TexHHYecKhe perieHus
(ucronp3oBanue B TpeHaxepe mTatHoro BIIY 0e3 kakux-mub0 M3MEHEHMH W MCIONB30BAHUE B
kagectBe YCO ammaparypsl TIITC) mo3Boimiay, mpu yKe OTIaXCHHOW Ha ITyCKOBOM KOMIUIEKCE
noHOMacirabHor moxenu [IMT-3, mpoBecTr ero WHTETrpanyio M OTIAAKY B KpaTJalIIie CPOKU — 6
Henenb. Ho muiaToi 3a 3Ty cKOpocTh cTaja meHa 3tux peuienuit, T.K. BITY/PITY npousBoactea ®I'YII
«HUMUC» n ammaparypa TIITC mpoussoactsa ®I'YII «BHMHUA», npumensemsie B ACY TII
peanpHOTO O10Ka, oueHb moporu st [IMT. Kpome Toro, KOHCTpYKIHsI MO3anWdHBIX maHened bITY
OI'YIT «HUHUUCY kpaitie HeynoOHa 11 UX MOCICAYIONUX MOAepHU3aluid. TeM He MeHee, TIPUHITHIT
oTiagKku noiaHoMmacmtabHoi mozenu [IMT Ha BupTyansHoM BIIY m mocraBku mosHOMacmTabHOTO
nmutaTtopa BITY Ha mnomanky ASC npsmo ¢ 3aBOAa-U3rOTOBUTENS, MUHYS IUIOIIAAKY OCTaBIINKA —
AO «BHUMADC» — okazancst odeHb 3¢ (HEeKTHBEH M MO3BONMI COKpAaTUTh Cpok BBoma IIMT-3 Ha
6 mec. [ToaToMy OH OBLT IPUMEHEH BHOCIEACTBUU U TIpH pazpaborke [IMT Gioka Ne 4 KanunuHckoi
ADC.

Benennsrii B skcruryatanuio B nekadpe 2012 r. sHeproomok Ne 4 Kamnanackoit ADC, B ToM
yuciae ero bBIIY, wuMeer 3HauMTEeNbHBIE OTIMYMS OT SHeprodmoka Ne3, 4yro o0ycrnoBuiIo
HeoO0XomuMOocCTh co3aanust st Onoka Ne 4 oraensHoro [IMT (ITMT-4). IMoctaBumkom [IMT-4 Taxoke
sisiock AO  «BHUMADC». Pa3paboTunkoM TEXHHYECKOIO MPOEKTa, CIEHUATU3UPOBAHHOIO
IpOTrPaMMHOTO KOMILJIEKCa, MaTeMaTHYECKOro M TporpammHoro obecriedenuss [IMT-4 sBmsiics
HUAY MHUOU. IlocraBUlMKOM CHENHAIM3UPOBAHHOIO ammapatHoro kommiekca [IMT-4,
BKJIIOYAIOLIEr0 MNojHOMAacTabHeld umuratop BIIY u BupTyanbHBII HMHUTAaTOp pE3EPBHOTO U
omounoro myHkToB ynpasieans (PITY/BITY) — ®I'YII YOM3 (1. ExatepunOypr).

[IMT-4 ObuT CHPOEKTUPOBAH, M3TOTOBJICH, BBEJCH B JKCIUTyaTanuio B ceHtsope 2012 r. B
PEKOPAHO KOPOTKHE CPOKHM — MeHee, yeM 3a 18 mecsues. [loctaBka nmonmHoMaciitabHONO UMHTATOpPa
BITY mns IIMT-4 Ttak ke, kak u mis [IMT-3, ocymecTBisuiack ¢ 3aBOAa-M3TOTOBUTENS Cpa3y Ha
wiomaaky ADC, munys miomanky AO «BHUMADCy. [IMT-4 sBiseTcs Ha ceromHsi HaubOoee
coBpeMeHHBIM neiicTBytomuM [IMT B Poccun n mpuMepoM ycCIemHOro COTpyAHHYECTBa B 00JIacTu
pa3paboTKH TEXHUYECKHX CPEACTB 00yudeHHs Ui moaroToBku nepcoHaiga ADC mpeampusaruii 'K
«Pocatom» mw HUAY MUODU. [IMT-4, tak xe, kak u [IMT-3, Obi1 momymieH K OOy4YEeHHIO IO
crannapty OAO «Konuepn Pocaneproarom» CTO 1.1.1.01.004.0680-2006 «TexHuueckue cpeacrsa
o0yuenuns», komuccueit OAO «Konuepn Pocaneproarom» 14.02.2013.

Kpatko ocTanoBuMCS Ha ABYX OCHOBHBIX KommoHeHTax [IMT-4.
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Komnnexc mexuuueckux cpedcme IIMT-4. SIBnsiercs CIOXHBIM NPOTPaMMHO-TEXHHYECKUM
MOJIETMPYIOIIUM KOMITJIEKCOM U BKJIIOYAeT B ce0d CIeayomne KOMITOHEHTHI:

— nonHoMmacTadHbIi umutaTop BITY sneprodmoka Ne 4 KADC;

— puptyanbHelii umutatop PITY/BITY »sueprobmoka Ne4 KADC, cnocoOHbI paboTaTh
CaMOCTOSITETIFHO B KAUECTBE aHAIMTHYECKOTO TPEHAKEPA;

— CIIeNHUATU3UPOBAHHBIN MOJENIUPYOUINI KOMIIBIOTEPHBIN KOMIIJIEKC (MKK),
MOJKITIOYEHHBI K MosHoMacmTabHoMy umurtatopy BIIY m BupryamsHomy mmurtatopy PITY/BITY,
BKJIIOYAIOIIMK /IBa KOMIUIEKTa MOJCTHPYIOIINX, apXUBHBIX U  (aiiJIOBBIX CEPBEPOB C
NPEAyCTaHOBJICHHBIM CIIEHUATBHBIM IPOIPAMMHBIM 00€CIICUEHHEM;

— yerpoiictea cBsizu MKK ¢ momHoMaciirababsiM umuraropom BITY (VYCO);

— CHCTEMY JIEKTPOITUTAHMSI KOMIUIEKCa TeXHUIecKuX cpenacts [IMT-4;

— CHCTEMY YTpaBIIeHHsI TPEHAKEPOM — CTaHIMIO HHCTpYKTOpa (CH);

— CHCTEMY MOJIICPKKH 00yUeHHs (Kacc MpeaTpeHaXepHOH MOITOTOBKH);

— CHUCTEMY ayJH0-BHACOHAOIIOICHUS U PETUCTPALINY;

— CUCTEMY ONEPATUBHOM CBS3U.

Bremnuii Bua moaHoMacinTabHoro umuraropa bITY M paciiMpeHHOro BUPTYaIbHOTO HMHUTATOpa
PI1Y, nosBomsromero mmutupoBate W BIIY, mpencrasnensl Ha puc.4. Takoil pacumpenHsiii PITY
TI03BOJIMII TIPOBECTH HA HEM TIOJIHYIO OTJIAJKY M TECTUPOBaHME MOJTHOMACIITAOHOM MOZIENH SHEPTrodiIoKa B
HUSY MUOU napannensHO ¢ UIMTENBHBIM W3TOTOBJIEHHMEM ToiHOMaciTabHoro mmuraropa bITY Bo
OI'VIT YOM3 u pesko cokpatuth cpok rnoctaBku [IMT-4. Ctpykrypnas cxema KTC [IMT-4 npusenena
Ha puc. 5.

1 OAG BNY 49 5C CEEY BNY (T0) —

2 WAC BITY 10. 2C CBRY BY (3HCO)

3 Tpadp 3K 11 AC CBEY EMY (rasem)

4 MC ENY (PO} 12. 2C BIY (cranumm wncTpykTopa)

5. MC GNY (TO) 13 Gy

8 CCBBY BNy "l YCO
15. Mo3amiHe e Nanenu
B PC CBEY EI'lSlr IPO] 16. 3KN C3EY EMY

Puc. 5. Crpykrypnas cxema KTC IIMT-4

Cucrema HHPOPMAIIMOHHOTO 00OMEHA MOJICIUPYIOIero koMmbeoTepHoro kommiekca (MKK) ¢
YCO umuratopa BITY crpoutcs Ha 6a3e cepsepoB OPC u ximenToB OPC Ha y31max MOJeIUPYOIIETro
komrutekca. M cepsep, u ket OPC sBASAIOTCS MporpaMMaM¥u B MOTYT 00eCTieunBaTh OOMEH Kak B
Ipeienax OJHOTO y3I1a, TaK U MEXY Y3IaMH.
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VYerpoiictBo cBazu MKK IIMT-4 ¢ nyneramun umutaropa BIIY BomonneHo Ha 0ase
COBPEMEHHBIX KOHTpOJUIepoB cemeiictBa Wago750. Jliist cBs3u ¢ KoHTposuiepaMu Wago HCIIOIb3yeTCs
nporokon Modbus TCP. Ilpumenenue kontpoiiepoB Wago750 Bmecto cpeacts TIITC, panee
UCIIOJIb30BaHHBIX B ycTpoiicTBe cBsi3u ¢ 00bekToM Y CO IIMT 6Gmoka Ne 3 Kanununckoit ADC, pesko
YBEIUYWIIO OBICTpOJACHCTBHE, yMeHBIIIO 00heM YCO u cHaenmano €ro peryJsipHbIM, IpH
OJTHOBPEMEHHOM PE3KOM YMEHBIIIEHWH €r0 CTOMMOCTH, a MCIIOJIb30BaHUE CTaHAAPTHOTO MPOTOKOJA
Modbus TCP caenano YCO Gomnee OTKPBITBIM U JETKO HajlaKuBacMbIM. KOHTpOJIEphl yCTaHOBIICHBI
HETOCPEACTBEHHO B MyJbTax M MaHensix wumuTtaropa bIIY, dYro yMeHBIINIO KOJUYECTBO
000pyIOBaHUS U PE3KO YIPOCTHIIO €T0 MOHTaX M Hananky. Bcero uepe3 31 xouTpomtep Wago750
noakmoyeHo 13334 curnana myneta. CurHanel Ha wuMmuTatopsl crnencucteM (100 curaasnos)
nepenatorcss mo 12 kanamam RS-485. Ha pabGoume cranmmm CBBY TIMT-4 mepenmatorcs 95304
TUCKPETHBIX U 18854 aHaIOTOBBIX CUTHAJIOB, ONIPEACIIIEMBIX IITaTHOM padoueit 6azoit qanabpx CBBY
sHeprobnoka. Opraamnzanus cBsazu MKK ¢ umuratopom BITY IIMT-4 npencrasiena Ha puc. 6.
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Puc.6. Opranusanus css3u MKK ¢ umuraropom BITY TIMT-4

Honnomacwmadbnas modenv snepeobaoxa IIMT-4. MoaenupoBanue nporieccoB u cucteM ADC
B [IMT-4 ocymiecTBisieTcs: GyHKIHOHUPYIOIIAM B cpefie criennaibHoro cuctemuoro 110 (turatdopma
OHUKA]J]) KOMIUIEKCOM pacueTHBIX MPOrpaMM, COCTABIIIIOIINM MOJEIHPYIONIEe MPOTPAMMHOE
obecnieuenue (MI1O). Ctpykrypa MIIO IIMT-4 npencrasiena Ha puc. 7.
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O0bem mopenupoBaHusi cucteM ADC W TepevyeHb BOCIPOU3BOIMMBIX AKCILUTYaTAIIMOHHBIX
peXMMOB  COOTBETCTBYIOT TpeOOBaHUSAM, YyCTaHOBIeHHbIM craHgapToM OAO  «Konnepn
Pocaneproarom» «Texnunueckune cpeactBa oOydenus. CTO 1.1.1.01.004.0680-2006». B o0bem
MOJICTMPOBAHUS BKJIOUEHBI BCE TEXHOJOTHUYECKHE CHCTEMbl ¥ O0OpYJIOBaHWE, OICPATUBHBIN
KOHTPOJIb U yIIpaBlieHHuE KOTOPHIMH ocyriecTBisIoTcs ¢ BITY/PITY, a Takke, B HeoOX0auMOM o0beMe,
0o0opyJlOBaHNE M TEXHOJOTHYECKHE CHUCTeMbl, He ympasisiemble ¢ BITY/PITY, HO oxaswiBaromme
CYLUIECTBEHHOE BIHUSIHHE Ha Mojenupyemble pexumbl. OObeM ©  TioyOMHa MOJETUPOBAHUS
o0ecniedynBalOT aJEKBaTHOE IIOBEACHHWE TOJHOMACINTAOHONH Mozenu dSHeprobioka B  Xofe
TPEHAKEPHOTO 3aHATHS WIH APYTHX BUIOB ceccril pyHKkunonuposanus [IMT-4, B ToM 4ucie npu ero
HCIIOJIb30BAaHUH B IPOTHUBOABAPUIHBIX TPEHUPOBKAX C BOCIIPOU3BEICHUEM Psifia 3aIIPOCKTHLIX aBapuyi.
CoctaB MOJenMpyeMbIX MporpaMMHbIM KomiuiekcoM [IMT-4 TeXHOJIOrM4ecKux CHCTEM U
obopymoBaHUs YHEProOI0oKa 00ECIICUHBACT BOCTIPON3BEICHHUE:

— PeXMMOB HOPMAIILHOW AKCILTyaTalllu;

— OTKJIOHEHUH OT PEXHMMOB HOPMAaJBHOW JKCIUTyaTallid C HAPYLICHUSIMH TPEIEIIOB H/HIIH
ycIoBUi 0€30MacHOM SKCILTyaTaluu;

— aBapUIHBIX PEXUMOB, BBI3BAHHBIX OTKa3aMH OOOPYZOBaHUS WM  OIIUOOYHBIMH
JIEUCTBUSAMU IEPCOHAIIA;

— 3aPOEKTHBIX aBapHii 0 TOYKH TUIABJICHHUS aKTHBHOU 30HBI.

B IIMT-4 BriepBrie B Poccun ncmonb3oBana He Mojaens CBBY, kak B [IMT-3, a TpeHakepHas
Bepcus mraTHoro npukianaoro IO cucremsr Bepxuero 6mounoro yposas ACY TII - CBBY (cepsep,
paboure cTaHIMK), YTO OOCCICUUBACT IMOJIHYIO aJleKBaTHOCTH (YHKIMH U uHTEepdeiica, a Takxke
BO3MOXKHOCTh MOJCPHH3AIIMN ASTOW dYacTh TojHoMacmTabHoit Mozenmu IIMT-4 myrem mpocToi
3arpy3ku aktyanbHOW Bepcuu [1O mratHoit CBBY. Takoe pemieHne, B COYETaHHH C YXKe
npumMensBuieiics Ha [IMT-3 aBromaruszupoBanHoi reHeparueit cpeactBamu IIKCT mopeneit TITK
TIITC, cocraBmsronux 6oinee 90 % nmxuero ypous ACY TII, no3zBonuino obecnieunts B [IMT-4
MPaKTUYECKHU MOJHYIO aJIeKBaTHOCTh MojieupoBanus Bceit ACY TII.

MonemmpoBaaue mporeccoB U cucreM ADC ocymiecTBisiercs pacdeTHeIMA cepBepamu MKK.
Mopnenupytommee 110, 3a wuCKIIOYEHMEM MOJEIM AKTUBHOM 30HBI, Pa3pad0TaHO CPENCTBAMH CHCTEM
ABTOMATH3UPOBAHHOTO TIpoekTrpoBanmst Mozenei (CAIIP) mrardhopmer DHUKAJL, B cocTaB KOTOPBIX BXOJISAT:

— CAIIP mozeneit TemIo-rugpaBIudecKuX CUCTEM;

— CAIIP mopeneii d7IeKTPHIeCKIX CHCTEM;

— CAIIP mMogeneil cucTteM aBTOMATHKH, BKJIIOYAs BBIIICOMHCAHHBIE CPEJCTBAa T'€HEpalluu
mozenel IITK TIITC no GET-npoekTy.

3mech clieayeT OTMETUTh OCHOBHYIO 0COOeHHOCTH BhImeykazaHHbIx CAIIP. CAIIP monmeneit
CHCTEM aBTOMATHKH, BKIIO4as cpeacTtBa reHeparuu mojenei [ITK TIITC, manenensl Ha co3maHue
MakcuManbHO TOYHOM W monHo Mozenu ACY TII u pealbHO MO3BOJSAIOT CO34aBaTh MPAKTHUYECKU
nmoytHOCTRIO amekBatHbie Moaenmu ACY TII. Hms CAIIP momenmn (U3WYECKHMX IIPOIECCOB B
TEXHOJIOTUYECKUX CHCTEMax JHEproOJoKa BBIOpaH JApPyroil MOAXOA — TMPHHLWII pa3yMHOMN
nocratoyHocTH. OTH CAIIP ncnonp3ytoT TONBKO T€ UCXOHBIE JaHHbIE, KOTOPBIE MOYKHO MOJIYYUTh OT
I'enmpoexranTa OJl0OKa W HallelleHbl Ha MUWHUMH3AIMIO 3aTpar Ha pa3paboTKy W OTIAAKY
MOJTHOMACHITAOHOW MOJETH JHEProOJioKa, TapaHTHPOBAHHO OOECIEUMBAIONIMX TOYHOCTH pacdera
rnapaMeTpos, ycraHoBieHHbIX cTangapToM OAO «Konueps Pocaneproarom» CTO 1.1.1.01.004.0680-
2006 «Texauueckue cpeacTBa 00yUEHUS», 10 TPEACITIOB MOACTHPOBAHHSL.

Taxum o0pazom, B Xome paboT mo 3ueprodmokam Ne 3.4 Kammamnackoir ADC Ha turatdopme
OHUKA]JL Obi1 pa3zpaboTaH 1enslii HAOOp MPOTPaMMHBIX KOMITJIEKCOB, KOTOPHIE 00ECHEUMIIN Kak
CO3/laHHEe TPEHAKEPHOTO KOMILIEKCa, 00ECTIIeYMBILIETO CBOEBPEMEHHYIO U KaYeCTBEHHYIO MOJITOTOBKY
MepcoHasia ATUX OJIOKOB K AIKCIUTyaTalud, Tak M d(QQEeKTHBHBINA aHAN3, W TECTHPOBAaHWE MPOEKTa
ACY TII B xoe ero BHEAPCHUSI.
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