JToK/1416I ETYHP
2015 N2 (88)

VIIK 681.51

KOMIIJIEKC CPEJACTB ABTOMATU3ALIUMU TIITC-Cb

AJI. HAPUIL, M.1. MOUCEEB, A .H. HOBUKOB, II.C. KAPIIOB, A.A. FOP3EHKO

Bcepoccuiickuti nayuno-uccnedosamenvckuti uncmumym agmomamuxu um. H.JL /Jyxoea
Cyweeckas, 22, Mockea, 127055, Poccus

IHocmynuna 6 pedaxyuio 2 gpespans 2015

Kommneke cpencts aBromarmsammm (KCA) TIITC-Cb mnpemsasHadeH Uis TTOCTPOCHHS
MIPOEKTHBIM ITyTEM WHTETPUPOBAHHBIX MporpaMMHoO-TexHndecknx kommiekcos (IITK) ympasnsromnux
cucrem 6e3onacHoctu (YCB) ADC. Cpencta KCA TIITC-Cb oTHOCATCS K Kilaccam 0€30MacHOCTH
2V, 2HY, 3V, 3HY no HII-001 (ITHAD I'-01-011) OIIb-88/97 m mpemHa3HavYeHbI IS TTOCTPOCHIS
CHCTEM KOHTPOJS W ympaBieHus ¢ ¢yHKuussMu kateropuu kKauectBa K1 mo HIT-026-04. Onu
paspabotansl ¢ yderom ombita pa3zpabotku KCA TIITC-HT, omeita mpuMeHeHHs M SKCIUTyaTaluu
anmapatypsl TIITC-EM, a Takke ombiTa paboThl ¢ KOMIaHUeH Siemens B paMKax JHULEH3HOHHOTO
COIJIAIIEHH 10 pa3padOTKe KOMILIEKCa CPEICTB aBTOMATH3alMNU IJIs1 CUCTEMbI 0€30I1aCHOCTH Ha 0asze
TELEPERM-ME u TELEPERM-XS.

ITpu pazpabdorke KCA TIITC-Cb yurens! tpeboBanus aevictByrommx B PO Hopm u mpasui,
OTHOCAIITUXCS K 0€301TacCHOCTH 0OBEKTOB aTOMHOM SHEPTETHKH, a Takke pekomeHaanmmun MAI'ATO u
MOK B wyactu, Kacamomeics NpPUMEHEHHS TMpPOTpaMMHPYEeMON TEXHMKH B  CHCTEMax
6e3onacHoctu (CB). YCB BhINOJHAET 3aJaud H3MEPEHHUs] TEXHOJNOTHUECKHX MapaMeTpoB, HX
JIOTHYECKYI0 00pabOTKy C LIENbI0 BBIABUTH NPUOMIDKEHHE M BO3HUKHOBEHHE aBapUHHON CUTYalH,
BbIIaYM KOMaHJ Ha HCIOJHHUTENbHBbIE MeXxaHUu3Mbl (M), BBIMOMHSAIONIME 3alIUTHBIE JIEHCTBUA, U
MpeacTaBiIeHus] HHPOPMAIMH O COCTOSHUH YIPaBIsIeMOro 0O0OpYJOBaHUS W WCIONHEHHH 3aJlaHHBIX
anroputMmoB. YCbB cBsi3aHa ¢ ynpaBIsIoniei cucTeMol HopMalibHOM sKkcruryatanuu (CHD):

— nHpOopManus, npucytcrByiomas B YCb, ucnons3yercs B anropurmax, peanuzyemsrx CHO;

— 1M YCb moryr ynpaBmsitecas CHDO, HEeKoTOpble y4acTBYIOT B ajropuTMax HOPMajbHON
skcruryatanuu (HD).

IIpu otkaze YCb, maxe momaHOM, 3Heprodgok ADC MokeT OBITH OCTAHOBIJICH, IIEPEBEICH B
Oe3omacHOe COCTOSHHE M TOJJNEPKUBATHCA B OTOM COCTOSHHUHM CKOJb YTOJHO JOJITO TOJBKO
cpeactBamu CHO. Ilpu momHom oTkaze ympasisitomeii CHO aHanmormyHas 3amada MOKeT OBITh
BBINIOJIHEHA C MCT0Ib30BaHNeM Toabko YCb. Ilpu atom addexruBnas unrerpanus YCb ¢ CHO umeer
Ba)XHOE 3HAYEHUE:

Kommuexkc cpeacts aBromatmzauun TIITC-Cb ofecnieunBaeT BO3MOXHOCTH PELLCHHUS
CIENYIOMUX 3a1a4:

—co3gaHue Tpex- Wik deTbipexkaHambHBIX [ITK ¢ ¢usnueckn w TaabBaHHYECKH
pa3ieseHHBIMU KaHallaMH, ¢ BO3MOXKHOCTHIO OOMEHa NaHHBIMH MEXIy KaHajJaMW Ui OpraHu3aliu
JIOTUKH TOJIOCOBAHHS «2-U3-3%», «2-u3-4», «2.MAX», «2.MIN»;

— BbIBO/I MH(OPMAIMY U IIPHEM KOMaH]I yIIPaBIE€HHU OT ABYX (GM3HUYECKU Pa3/Ie/ICHHBIX IIyHKTOB
ynpasieHus — 6oyHoro nmyHkTa yrpasienus (bI1Y) u pezepsroro mynkra ynpasnenus (PITY);

— mepejaya JaHHBIX COCTOSHHSA M0 TOYKaM KOHTPOJIsI, 00bEKTaM YIpaBJIeHUs, peaIn30BaHHBIM
ITOpPUTMaM yNpaBiieHUs: B HHYOPMALMOHHYIO CUCTEMY.

Ob6mrast ctpykTypHas cxema detbipexkananbHoit YCb ma ocHoBe KCA TIITC-Cb npuBenena
Ha PUCYHKE.

Kommnonentst KCA TIITC-CB obecnieunBarot:

— U3MEepeHNe CUTHAJIOB TIEPBUYHEIX ITpeoOpa3oBaTeei (IaTInKoR), mpuMeHsIeMbIX B YCb;

38



—uHauBUAyanpHOe ympaBienne WM Cb (Hacocamu, BBIKIIOYATENSIMH, MAarHUTHBIMHU
KJIallaHAMU, 3alI0PHON U PETyJIUPYIONICH apMaTypoii);

— 3aIyCK U BBHIMOJIHEHUE AJITOPUTMOB YIIPABIICHUS 3aIUTHBIMU JACHCTBUSAMU;

— ITMHAMUYECKHE XapaKTEePUCTHUKH, HEOOX0uMbIe s BhIOHeHUS QyHKIui Y Ch;

— CHTHQJIM3ALAI0O HAa TMaHEeNIX TEXHUYECKHX CPEICTB OIEPAaTHBHOTO TUCIIETYEPCKOTO
ynpasnieHus (TC OZ1Y) 06 u3MepeHHBIX 1 BEIYMCICHHBIX BeIMYNHAaX, cpadareiBanuu Cb u 1. 11.;

—nepenauy uHpopmaruu YCB B apyrue moacuctemsl 3ueproodioka ADC — CHD u cuctemy
BepxHero ypoBHs (CBY);

— CaMOJIMaTHOCTHKY, TO3BOJISIONIYIO BEISBISITH OTKA3bl IIPOTPAMMHO-TEXHHYECKHX CPEICTB
cucteM, noctpoeHHbIx Ha 6a3e KCA TIITC-CB u Bemonasromux GpyHKIuu 0€30MacHOCTH.
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O6mas cTpykTypHast cxema ueTsipexkanainbHoit YCb na ocHoBe KCA TIITC-Ch

i 1

Hcxons U3 mpUHNAIIA EAMHUIHOTO OTKa3a, kanam YCb umeeT BHyTpeHHUN auBepcutet. s
UCKJIIOUeHHUs oTKa3a o ooiei npuunne (OOIT) YCb u CHD nporpaMMHo-amnnapaTHbie CpeicTBa, Ha
0asze kotopeix co3narotcs 3t cucteMbl — KCA TIITC-Chb u KCA TIITC-HT, umerot cyiiecTBeHHbIE
OTINYHMS B CHCTEMHOM 1 6a30BOM IPOTPAMMHOM O0ECIIEYeHUN.

Jlornueckasi oopabotka B kaHane YCB BbimomHseTcs: [BYMsI pa3HBIMH MUKPOIPOIIECCOPHBIMH
MonyssiMd. OTCyTcTBHE OOIIMX BHJIOB OTKa30B JIOCTHTAcTCs MPUMEHECHUEM pa3HBIX THIIOB
MHUKPOIIPOLIECCOPOB, YTO BIIEYET 3a COOOW MPHMEHEHHE Pa3IMYHBIX HHCTPYMEHTAIBHBIX CPEJICTB,
WCTIONB3yeMBIX it pa3paboTKu 0a30BOTO M CHCTEMHOTO IMporpammHoro obecnedenus. ObpaboTka
JIOTUKW yIPABICHUS 3allUTHBIMH JCHCTBUSAMU B MHKPOIPOIIECCOPHBIX MOJMYJISAX BBIMOIHICTCS
HE3aBHCUMO, IIPH 3TOM HET HEOOXOAMMOCTH BBOJUTH PA3IMYUS B PUKIATHON AITOPUTM.

KommonenTsr, obmue mis YCb u CHD (ammapatypa, BeITONHSIONMAS GyHKIINA U3MEPEHUS U
WHIUBUIYaTbHOTO YIIPABJICHUS), UMECIOT BCTPOCHHBIH AMBEPCUTET, T.€. TIOCTPOEHBI TaK, YTOOBI OJHA
OIMOKa HE MOTJIa BhI3BaTh MOTEPIO YIPABISEMOCTH CO CTOPOHBI ammaparypsl YCB, ucnonssromei
AITOPUTMBI YIIPABIICHUS 3aIUTHBIMU ACUCTBUSMH, U cO cTopoHsl CHO.

Hannune nuBepcutera B MOAYISAX mpreMa u 0OpaOOTKH CHTHAJIOB MO3BOJISET OTKA3aThCS OT
MPUMEHEHUS JIIsi M3MEPEHUs OJIHOTO M TOTO JK€ MNapaMeTpa JaT4yUKOB pa3HBIX H3TOTOBUTEINCH
(pa3paboTYHKOB), €CITU JUBEPCUTET HA YPOBHE JATYUKOB HE TPeOYyeTCs BCIEICTBUE OTCYTCTBUS B HUX
MPOrpaMMHPYEMBIX KOMIIOHEHTOB. DYHKINA HHAUBHUAyalIbHOTO ympasienus (M) peanm3oBana B
CHEIMATN3NPOBAHHOM MOJTyJIe, UMEIOILIIEM BCTPOEHHBIN JUBEPCHUTET.

[MpoextupoBanne I[ITK na 6aze KCA TIITC-Cb oOecrneynBaeTcsi HHCTPYMEHTAaJIbHBIMH
cpenctBamu CAIIP (CAIIP-CB), koTOphie TO3BOJIAIOT BBITIONHATH Pa3pabOTKy, KOPPEKTHPOBKY,
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JIOKYMEHTHpPOBaHHE W 3arpy3ky B KoHTposuepsl aBToMaruzanuu TIITC-CB amroputmoB paboThl B
BUJE€ TPUKIAAHBIX CTpPYKTyp (mporpamm). HWuctpymentansHble cpenctBa CAIIP-Cb B Bume
noncuctemsl unaTerpupoBansl B CAIIP GET-RI1, xoropas sBusercss oOmield Ais BceX MOKOJICHHH
TIITC — TIITC-E, TIITC-EM, TIITC-HT.

B coctraB KCA TIITC-Cb BX0mAT ciiemyrontiue KOMIOHEHTHI:

— IpUOOPHBIE CTONKHU C MOAYJIAMU;

— MHCTPYMEHTaJIbHbIE CpEeICTBa aBTOMaTu3upoBaHHOW paspaborku [ITK (umxeHepHas
CTaHITHA);

— IMarHOCTHYEeCKas CTaHIMs, MpelHa3HaueHHas i paboT mo Hamajake u auarHoctuke [1TK
Ha BCEX 3Tallax ero )XM3HEHHOT'O IMKJIA;

— KOMIUIEKT 00OpYyIOBaHHUs Al aBTOMAaTH3MPOBAHHON NOBEpKH (KaJMOpOBKHM) - MOZIYyJEH,
OTHOCSIINXCS K CPENCTBAM U3MEPEHUS.

Kpowme toro, ans BeImoiaHeHUs psiaa GYHKUIME MCHOIB3YIOTCS KOMIOHEHTH u3 coctaBa KCA
TIITC-HT:

— CTOWKa MUTAaHWSI, CePTUDHUITMPOBAHHAS 110 2 B 3 KiaccaM 0e3011acHOCTH;

— koHTpoJutep aBroMaTm3aumu CHD, mpumensiemsiii B npubopHeix croiikax TIITC-CB mus
BBINTOJTHEHUS! (PYHKIMHA, HENOCPEACTBEHHO HE CBA3aHHBIX C 0E30IacHOCTBI0 — cOOpa IaHHBIX O
COCTOSIHMH KOMIIOHEHTOB ITPHOOpHO# cTolKH 1 niepeAadn nx B CBY (pyHKun CUTHANTHA3AINN);

— KOMIUTIEKT MIMUTATOPOB TEXHOJIOTMYECKOT0 000py/10BaHus, UCTIONIb3yeMbIX Ipu Hamazke [TTK.

Nmeercs tpu tina npudopHsix ctoek TIITC-Ch:

— croiika npuOopHas BBoga-BeiBona (CIIB);

— croiika npubopHas aBroMatusamnun (CI1A);

— cToiika npubopHas npuopurerHoro ynpasnenus (CIIITY).

CocraB M KOJIMYECTBO MOIYJICH, yCTaHABIMBAEMBIX B NPHOOPHBIE CTOWKH, ONpEHEIseTcs
npoektoM YCBb. B CIIB MokeT ObITh pa3MeIIeHo 10 4 KPerToB, B KOTOPHIE YCTaHABIINBAIOTCS MOTYJIH
cBs3u ¢ nporeccom (MCII). B omnom xpeiite CIIB mMoxeT 6b1Th ycranosneHo no 16 MCIIL B CITA
MOKET OBITH pa3MeIIeHo 0 2 KpelToB koHTposuepoB aBromMarusanuu Cb (KA CB), a umenHo, kpeit
KA Cb nmusepcutera A (KA CBb-A) u kpeiit KA Cb auBepcutera b (KA CB-b). [nsa ¢usuaeckoro
pasaelieHus: TUBEPCUTETOB C IIeNIbI0 oOecrieueHus HezaBucuMocTH Kaxapid u3 KA Cb — KA CB-A u
KA CB-b — pasmemaercs B cBoeit CITA. B CIIITY moxet ObITh pa3MmeleHo A0 4 KpEHTOB, B KOTOPBIX
YCTAHABIMBAIOTCA MOXYJIH HWHIMBUAYaIbHOTO mpuopureTHoro ympasienus (MIIY) u monynm
romocoBarus (MI'). B kaxxmom kpeiite CIIIIY ycranaBnmuBaercs asa MI' — MI' musepcutera A m MI'
nuBepcuteta b — 1 1o 11 MITY. MCII BBHITOTHSIOT IPUEM CUTHAJIOB JATYWKOB M BBIIAYy CUTHAJIOB
TexHoJoruyeckoro npouecca. KA Cb BBIMONHSAIOT aBTOMaTHYECKH KOHTPOJIb M yIpaBieHHEe — cOop
CHT'HAJIOB JTaTYMKOB, JIOTHYECKYI0 00paboTKy, Bblmady komaHa Ha VMM, mepemady wmH(pOpMamuu o
COCTOSHMUM  YIPAaBIIeMOrO0 OO0OpyIOBaHUS W HUCIOJHEHHHM airoputMoB. MI  BBIIONHAIOT
Ma)KOpUTAapHYI0 00paboTKy ~KomaHn ynpaBieHus MM, mnocrynarommx u3 kaHanoB YCB.
MaskopurtapHas 00pabOTKa CUTHAJIOB (KOMaH[ yNpaBieHHs) BHIIIOJHIETCS BO3MOXHO Omike k MITY.
OTO MO3BOJISET MUHUMM3UPOBATh BIMSAHUE BO3MOXKHBIX COOEB Ipu pabOTe ammaparypsl, yIPOCTHTh
NOCIEAYIOMYIO JIOTHKY 00paboTku curHaioB. MIIY BBHIMONHSIOT WHAMBUAYaTbHOE MPHOPUTETHOE
ynpasineane UM Texnomoruueckoro nporecca. KA Cb kanama 6e3omacHoctu cBszanbl ¢ BITY u PITY.
BeimonHenue  aaropuTMoB apromarudeckoro ynpasieHus YCB  Moxer ObITh 3alylIEHO H
npokoHTpoaupoBano ¢ bITY u PITY. Kontpons u ynpasnenne YCb ¢ BITY u PIIY peanuzyetcs Takxke
¢ ucnosnb3oBanuem CITA u CIIB.

ITpubopnsie croiiku TIITC-CB cBs3piBaroTes mexay coboit B kanaie YCB, ¢ BITY, ¢ PITY u ¢
CHD 1o uudpoBbIM THHUSM CBSI3H — KOMMYHUKAIIMOHHBIM IHHAM. [IpuMeHeHne nupoBbIX JTHHUR
CBS3M, B CPaBHEHUHU C IPOBOAHBIMM CBA3sIMH, NpuMeHseMbiMH B anmapatype TELEPERM-XS,
103BOJIAET 00JIee MPOCTO PEeaIU30BaTh JUATHOCTUKY, YBEIMUUTHh 00BbEM IeperaBaeMoil nHGOpMaLuy u
TEM CaMbIM pacIIMpUTh (PyHKIHOHANbHbBIE BO3MOKHOCTH KCA, a Takke HCKIIOUUTH BO3MOXHOCTD
MPOXOXKIAEHUA JTOKHOU KoMaH bl Ha M.

Kananel nHpopmanmonHoro ooMmeHa mexny kaHanamu YCDB He3aBUCHMBI Tak ke, Kak H
kaHaiel wHGopMarmonHoro oomera YCb ¢ BITY, ¢ PITY, ¢ CHO. Bce koMMyHUKaIIMOHHBIC ITUHBI B
cemetictBax TIITC mocnenuero mokonenus — kak B TIITC-Cb, tak u B TIITC-HT — 3T0 IIMHBI
nocienoBaTeNbHON mepenaur. OCHOBHOM MPUHIMN OpraHu3anuu KoMMmyHukammit B YCb -
COCAMHEHMS THIIA «TOYKA-TOYKa». OITO TIO3BOJISIET OOECIEYUTh TapaHTUPOBAHHYIO IOCTAaBKY
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COOOIIEHNH 32 MUHUMAJIbHOE BpEMSsl, NCKIIOYHTh BO3MOXXHOCTH ITOSIBIICHNSI MHOXKECTBEHHBIX OTKa30B
Iy JII000H eTUHUYHON HEUCITPaBHOCTH.

Cea3p KA CBb, pasmemennoro B CIIA, ¢ MCII, pasmemenusiMu B CIIB, a Takxke ¢ MIIY,
pasmemenneivu B CIIITY, Bemonasiercs no mmHaMm BBoja-BeiBoga Cb (IIIBB CB). Cesazp KA Cb,
pasmemenHoro B CIIA oxnoro kanana YCBb, ¢ KA Cb, pazmemenasivu B CITA npyrux xanaimoB YCB,
BBITMIOJIHACTCSA 10 IIMHAM MeEXKaHaJbHOro (MexmpoleccopHoro) oomena. Ceszp YCB ¢ CHD
BBITIONHsAETCS 110 JToKaabHeIM muHaM ENL TIITC-HT.

[IuHBI MEXITPOIIECCOPHOTO 00MeHa, JiokanbHas mrHa ENL, cucremuas mmaa EN noctpoeHb
Ha ocHOBe TexHojoruu Industrial Ethernet 100 M6wut/c, IIIBB Cb — Ha ocHoBe cranmapra RS-422.

Cea3p KA Cb ¢ CBY Brimonnsercs no cucremHoi muHe EN omocpeoBaHHO depe3 I3
conpspkernus. Cucremuas mmHa EN sBrsercs oomeit nns KCA Bcex mocnenanx nmoxonenuit TITTC.

[InHaer  obOecreYnBarOT TalbBAHWYECKYI0 H30JSIIHUI0O a0OHEHTOB. s CBA3M  MeEXIy
MpUOOPHBIMU CTOMKAaMHU HCIIOJIb3YETCsl ONTOBOJIOKOHHAS cpea mepeaayH.

Homenxnatypa wmopyneit TIITC-Cb mnossomser pemuts Bce 3amaun YCb. Hwmerotcs
CIIEYFOIINE MOYJIIH CBSI3U C TEXHOJIOTHIECKIM MPOIECCOM:

— MOJIyJI BBOJIa YHU(UIIMPOBAHHBIX CHTHAJIOB TOKA M HANPSHKECHMUS,

— MOJYJIM BBOJIa CUTHAJIOB TEPMOIIAP U TE€PMOCOIIPOTUBIICHUN;

— MOJIyJIH BBIBOJIa YHU(DUIIMPOBAHHBIX CUTHAJIOB TOKA M HAIIPSDKEHUS;

— MOJYJM BBOJA-BHIBOJA JBOMYHBIX CHTHAJIOB, TIO3BOJIIOIIME peIiaTh Takxke 3a7adu
COIpsDKEeHHUs ¢ 000opynoBaHueM aBapuitHoii 3aumTsl (A3), BITY, PITY;

— MOJYJ WHIWBUAYaJIbHOTO MPHOPUTETHOTO ympaBieHns MM, BKIoYas peryIupyromryo
apMarypy.

Mopaynu noruueckoil 00OpaOOTKM OCHAIIeHbl HHTepdercaMi H(POBBIX JHHUI CBS3M,
o0ecrieunBaroMMX UX HEMOCPEICTBEHHOE MOAKIIOUEHNEe K KOMMYHHWKAIIMOHHBIM muHaM. [lpu atom
JIOCTYIT K MOAyJsAM jorudeckoit oopabotkn YCb u3 cucremuoit muuel EN (13 CHD) B pabodem
peKUMe HEBO3MOXKEH: JHHUS npuema Ethernet ammaparHo pa3pbiBaeTcsi MEXaHUYECKUM 3aMKOM,
pa3MeIleHHbIM Ha TepenHed maHenu Monyned. B cepBucHom pexume kaHana YCB 3amox
OTKPBIBAETCS, YTO MO3BOJIAET 3arpykaTh M0 cucTeMHoi muHe EN B Moaynm jormdeckoit o0paboTku
MPUKIAIHYIO CTPYKTYpYy, cooTBeTcTByiomyio mpoekty YCb. MCII u MIIY wumeroT BCcTpoeHHBIN
anmapaTHBIA TUBEPCUTET — 4acTu A u b, Kaxkaas m3 koTopbix BbinonHsAeT ¢yHkiuu YCB, a takxke
4acTh, BBIMONHSIONMAS GyHKIMH HD. OTH 4YacTW MONHOCTHIO HE3aBUCHUMBI, M30JHPOBAHBI JPYT OT
npyra raasBanndeckd. Yactu muBepcutera A 1 b MCII/MITY cBsi3ans! o cootBeTcTByRommM LIIBB
CB (A/B) co ceoum KA Cb (KA CB-A/KA Cb-b). Yacts HO cBs3ana no I1IBB H3 ¢ unTepdeiicapim
monynem muHsl ENL (MMH) B kpeiite CIIB/CIIITY.

CeteBas CBs3b MOAyJIeH Jormaeckoir 00padbotku KA Cb ¢ MCII/MITY, opranu3oBaHHas 110
TUIy «TOYKa-TOYKa» (TOMONOTHA CETH «JAEPEBO»), pealn3yeTcsl TIOCPEICTBOM  MOIyJei-
koMmmyTaTopoB IIIBB CBb, pasmemaembix B kpeiftax CIIA, CIIB u CIIITY. Kaxpgas nuHus cBsizu B
«zepeBe» 00eCnevnBaeT TalbBaHUYECKYI) W30IIUI0 a0OHEHTOB. AHAJOTHMYHO, CETeBas CBS3b
nporeccopa aBromatuzanuu (IIA) CHD c¢ ammaparnoit gacteto HO B MCII/MIIY peammsyercs
nocpeactsoMm UMH, BemonHstomero ¢ynkuun kommyrtartopa IIIBB HO, u kommytaropa Ethernet
muHbel ENL. CereBas cBsizp MCII/MITY ¢ ITA CHO pesepBupoBaHHasl.

Komanner ynpasienus, BeimaBaembie KA Cb omnoro m toro ke amBepcurera (A/B) Bcex
kaHanoB YCB, oOpabateiBatorcss MIT aToro nuBepcuTeTa 1O 3aJaHHOM MaKOPUTAPHOH JIOTHKE,
npexae geM noctymst B MITY. OcHoBHOe TpeOoBaHME — UCKIIIOYCHHUE BO3MOXHOCTU (POPMHUPOBAHUS
TOXHBIX KoMaHA. OCHOBHOM METOJ| JOCTHMYKEHHUS 3TOTO KauecTBa — MapajuielbHas 00paboTKa JTOTHKH
CO CpaBHEHHEM KOHEYHOro pesynbrata. B MIIY komanmel, mnocrynatromme w3 MIT oboux
muBepcureToB 1 M3 CHD, o0pabaThiBaloTCs B COOTBETCTBHM C WX HPUOPHUTETOM, MpEXKIE YeM
pe3yIbTUpYIOIIas KoMaHaa Oyaet Bbiana B MIM.

Onekrponuranne Bcex komrmoHeHTOB KCA TIITC-Cb — mybmupoBannoe. Pabora mMomymeit u
KOMMyHUKaMOHHBIX TH B YCB ctporo muknudeckas. Bce momymu TIITC-Chb mukimngecku
BBITIONHSFOT TPOLEAYPhl CcaMOIUWarHocThku. IIpm oOHapy>KeHUM HEHUCIPaBHOCTH CpEACTBaMU
KOHTPOJII W CaMOAMATrHOCTHKH BBIXOAHBIE curHainsl B MCII/MIIY ycTaHaBIHMBAaIOTCS B COCTOSIHWE,
OTBeuaroliee TpeOOBaHUSAM NpPUHIMNA O€30MacHOr0 OTKasza. VCkimroudaroTcs OJOKHUPOBKUA KOMAaH[I
CHD, nepenasaemsle B IM, nipu oTkase anmaparypsl YCb.
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Monynu norudeckoii 06padotku KA Cb pa3HbIX AHBEPCUTETOB MTOCTPOCHBI HA OCHOBE Pa3HbIX
MUKPOIIPOLIECCOPOB pa3HbIX npoussoauteneil. Ausepcuterst Cb B MIIY peanuzosanst Ha [IJIMC. B
MCII npueepcuterst Cb 160 o6a peanmzoBansl Ha [IJIMC mu6o ogun — Ha [IJIMC, apyroit — Ha
MHUKPOKOHTPOJLIEPE.

BceTpoennoe mporpammHuoe obecrieueHrne Momysier jmormdeckoit oopadotkn KA Chb u MCII
paspabatsiBaeTcs B COOTBETCTBHH ¢ TpeboBanusmu crannapra MOK 60880. B wactHocTH, pa3paboTka
OporpaMMHOro oOecriedeHusi BeleTcs [BYMs HE3aBUCHMBIMH TPYNIIaMH [POTPAMMHUCTOB C
WCIIONIb30BaHNeM  HWHCTpyMeHTabHOH  cuctemsl  SCADE  Suite  ¢upmer  ESTEREL,
ceprudunuposaHoii Hemenkum opraHomM TUV Ha COOTBETCTBHE MEXIYHApPOAHBIM CTaHAAPTAM
Oe3omacHoOCTH.

Yactu Cb B MCII u MIIY — nporpaMMHO HeapaMeTpUpyeMBbIE.

KCA TIITC-Cb mocTpoeH Ha OCHOBE pelIeHWi, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
PasBUTHUS TEXHUKH.

CHmwxkeHue BeposTHOCTH eauHuyHoro otkaza YCBb nHa ocaoe . KCA  TIITC-Cb
oOecrieunBaeTcs:

— HaJICKHOCThIO MOAyJIeH (pacueTHas HapaOoTka Ha oTka3 nopsaka 400-500 Teicsiu yacos),
o0ecreunBaeMOl COBPEMEHHBIMU TEXHOJIOTHSIMH U CUCTEMOH MEHEIPKMEHTA KauecTBa;

— HaJIM41eM M30BITOYHOCTH, TIO3BOJISIOIIEH CTPOUTh MHOTOKaHabHble YCb;

— BepU(HKaLMEeH B BHIE UCIBITAHUA TPU pa3pabOoTKe M MPOHM3BOACTBEHHOT'O KOHTPOJIS TPHU
BBIITyCKE.

Cumxenue BepositHoctd OOIT YCB nHa ocnoBe KCA TIHTC-Cb oGecnieunBaetcst:

— YIOBJIETBOPEHUEM TpeOOBAaHWN 1O CTOMKOCTH K BHEIMIHMM BO3JIECHCTBYIONUM (aKTopam,
KOTOpPBIE YUUTHIBAIOTCS MPHU pa3paboTKe U MOATBEPKAAIOTCS MIPH UCHBITAHUSX;

— HE3aBUCHMOCTBIO, 00eCreunBaeMoi Kak (PU3NUECKUM Pa3IeIeHHEM, TaK U raJbBaHUYECKOMN
M30JIAIIEH anmaparypsl quBepcuTeToB B kKaHase Y Ch, kananoB YCb mexay coboit, YCb ot CHO;

— HaJIMYMEM pazHoo0pa3us Kak anmmapaTHoro, Tak U MporpaMMHOTO.

Peanuzanus anmapaTHOTo pazHooOpa3us HEMOCPEICTBEHHO B almapaType KaXXAOro KaHaja
YCb obecneunBaeT CHWXEHHE 3aTpaT Ha pa3paborky YCBb, ee skciulyaranuio, CONPOBOXKACHUE H
MOJUICPKKY.

[Ipumenenue KCA TIITC-Cb mnst moctpoenus YCb u KCA TIITC-HT qna noctpoenus CHO
MO3BOJIIET CO3/4aBaTh COBPEMEHHBIE MHTETPUPOBAHHbIE CHCTEMbl HH30BOM aBTOoMaTHku AJC,
NPEAOCTABISIOIUE DAL PaHee OTCYTICTBOBABIIMX IIOJE3HBIX KAaueCTB, OCHOBHBIMH M3 KOTODPBIX
SBISIFOTCSL HAJIM4KE enanHoro cpeactBa mpoektupoBanus (CAIIP), «OecioBHoe» coenunenne YCB ¢
CHD Bcnenctsue obuieii uaeonoruu nocrpoenus cemeiicts TIITC. Kpome Toro, mxadsl mpruOOpHBIX
croek TIITC-Cb u TIITC-HT mmetor ommHakoBeie pa3zmepsl 1000 x 2200 x 400 mm (ILIBI'), uTo
oOecrnieunBaeT TapMOHUYHOE pa3MelleHUE B PsAaX, B MOMEIICHUAX, OOITHOCTh B 00CTY)KUBAHUH.

[IpuMmeHeHue ~ UHTETPUPOBAHHOM CHCTEMBI YIpPOIIAET €€ JKCIUIyaTalldio, IOCKOJBKY
MOJ/IEPKKA OCYIIECTBIISICTCS OJHUM POU3BOAUTEIIEM.

Pazpaborky KCA TIITC-Cb mnanupyercs 3aBepmuTh K cepeanne 2015 r.
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