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ABTOMATN3OBAHI EHEPTOCUCTEMW

BOCCTAHOBJIEHME

N VIOAEPHU3ALIMA CUCTENDbI
KOHTPOJIA 1 VINPABJIEHMA
SHEPIOBJIOKOB MEPBOWV OYEPELM
YITIEFOPCKOW T2C

OGCuMe cBefleHnuA W.A. Edppemenko, B.M. Waranoe,
29 mapra 2013 roza B peay/israre 1oKapa, BO3HUKIIErO BeJIEJACTBIE aBaPHT S :
na 6uoke Ne 2 Yroeropekoii TOC, ObIJTA 3HAYUTENBIO TOBPEKIEHB SHEPIO- I'T1 XapbKOBCKUIA UHCTUTYT
GIOKY TIepBoil ouepenn aviekTpoctaHiuy. Hanbosiee mocTpajiaii cUCTeMEL KOMIMIEKCHOW ABTOMATHKM
korrposid u yrpasneHins (CKY): MOMHOCTBIO cropesu Bee Kadesiu, JaTdnKi i
BCS AlTIAPATyPa VIIPABIEHMS], VCTAHOBJIEHHAS Ha 6‘110(11{},1)/( W MECTHBIX HIUTAX. A.M. Kusune, A.T. Cokonos,
PykoBoicTBO MUHTONBHEPTO TIPUHAIO PEIeHe 0 HeoOX0AUMOCTH BOCeTa- P.®. FonybGew, J1.J1. Naspus,

HOBJIEHNS HHEPrOGIOKOB, It 4ero Heodxopumo Obuio Bocctanosnth CKY.
Bamernnts obopyosanne CKY Ha ananornyHoe MOBPEKICHIIOMY e 1Pejl-
CTABJISNOCH BOSMOMKIOCTH, TAK KAK OHO OBIJIO BBE/IEHO B 9KCIIYATAIMIO O/[HO-
BPEMEIHO0 ¢ 9HeprobaokaMu B Hauane 70-X rofgoB 1, 1ta MOMEHT aBapii, husn-
YECKI M MOPAIILIIO YCTAPEJIO 1 OBIJIO CHATO ¢ MPOH3RO/CTRA. K TOMY 3¢ THITO-

M.B. l03edueB, b.E. CumkuH,

000 «EMB 3Hepro»

Bble TIPOEKTHBIE pelieHus, NPUHsThIe Ha atane cozmanua CKY 6soxos 1-i C.B. Nankos, H.U. l'y6a,
ouepenn Yrneropckoil TOC, nepecran B OJHONM Mepe COOTBETCTBOBATL TPe- B

HoparusM JIEHCTBYIOIUX B HACTOSINEE BPEMSA HOPMATHBHLIX J0KYMEHTOR Yrneropckas T3C MAO
(HA). «LleHTpaHepro»

Monepamsanus CKY possira 6bi1a 066CHeTHTD HATEHKIYIO PEan3aliiio
psifia YIPARISIONNX, WH(GOOPMAIMOHIEIX W BCIIOMOTATENBHBIX (DYHKIINIL,

COCTAB M KAueCTBO (PYHKIMOHHPOBAHIST KOTOPBIX COOTReTCTBOBAMM Obl Tpebosaniam Aeiictsytoux TI/T. IIpu atom
Texumueckue Xapakrepueruku CKY osmkibt Gbuti GbI COOTBETCTBOBATE COBPEMEHIIOMY YPOBHIO JIyHIIHX OTEYECTBEH-
HBIX 1 3apy0eskHbIX paspaboTox B obmactu ACY TIL TIC.

BBUT IpOBeIeH aHAINE BHITIOJHEHHBIX B HoC/e/He ro/ipl poektos mogepanzanui ACY TII na teriosbix snekrpo-
craniuax Ykpansbl. [Ipu 9TOM yUHTHIBAHCEH TakKe (haKTOPBL, KAK COBPEMeHHas apodUpoBaHHast 11aT(opMa, CRaThe
CPOKH PEATH3AIINI 1 CTOMMOCTHBIE Mokazareni. Mexoms ns aToro, TexcoseT MUNTOIDIICPTO IPUIAJ PENIENe O BHE/I-
penun na Yrneropekoit TOC cHeTeMBsl, aHATOMHINoi BreApennoil na sueprobuoke 1 3anoposkekoit TOC, kotopas
XOPOIIO 3apeKOMeH/I0Baa cehst B IIPEJIbILYIIME JIBA TO/12 3KCIUTYATaIIIH.

B mporecee Boccranosicrms u mozeprusai CKY meppoit ouepennt Yreropexoit TOC npuHmnmani yuacTie yKpa-
HHCKHE OPraHu3aliii, UMEIoIie MoJIoKuTe b b ombir pabor B 06mactn ACY TII TOC u ADC, 301bl OTBETCTBEHHO-
CTH KOTOPBIX OBLIN PACHPEAEICHBI CCIYIONINM 00Pa3oM:

e 000 «EMB-32uepro» — ronosnoii paspadboramk ACY TTI, pazpadotka Texmmieckoro 3aganns na ACY T11, pas-
paboTKa paboveii IOKYMEHTAIII, H3TOTOBICHUE H MOCTABKA KOMILIEKCA CPEJICTB aBTOMATH3AILNH, HAJIa/IKa 11 BHEIpeHre
CRY;

o ITI «XIMKA» — paspaboTka IporpaMMHOr0 obectieder s, TEXHMYECKOH W NPOrPAMMHOM JI0KyMEeHTAIINH BePXIETo
yposas CKY;

e OO0 «XIIKH «T3I1-Coio3» — pazpaboTka apXuTeKTypPHO-CTPORTEIBHOTO IIPOCKTA, BKII0Uas CHCTEMEBI OCBEIIEC-
HMsA, BEHTUSIITAN U KOHAUITHOHUPOBAHHST, SJIEKTPOTEXHITIECKOI HacTH, CHCTEM CBA3M;

e 000 <HIIII MonoauT Juepro» — nocTaBKa M BHEApeme cuctembl perysmposanust Typoumsr (CPT), a Takke
CUCTEMb] KOHTPOJIH MEXAHUYCCKIX BEIIMIHHE W BUOPAITHOHHOTO cocToAnuA TypGoreneparopa, [ITOH u ITTH.

MYHKIMH TOJORHOH ODPraHu3ailMi B pamMkax peaimzanuu npoexra mogeprusaim CKY somonmano 000
«ClELBHEPIOMOHTAK >, KOTOPOE TAKIKE OOECTICUNBAIIO TTOCTABKH MOJIEBOTO 000PY/I0BALIMS, MATePUATIOB U Kabe bHO
HPOLYKIMH, PEMOHT 3/1atuisl M OMEIIEHHH, PEMOHT TEXHOJIOTHIECKOT0 000PYIOBAMHIA, IEMOHTAK CTOPEBIIETO H MOH-
TAK HOBOTO 0O0PYIOBAHIS.

Bee paboTsl MPOBOJIMIICE B TECHOM COTPY/IHUYECTBE ¢ Hepconaiom Yrneropekoit TOC.
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Kparkana xapaKTepHcTUKa OCHOBHOro

obopyanoBaHus

Baok 300 MBT coctonT M3 0JIHOKODILYCHOTO TIhLie-
YTOJIBHOTO npamMoTounoro koraa taina TTITT-312A, mapo-
BOH KOHAEHCAMONHON TypOuuer Tria K-300-240-11
XTT3 u reneparopa trna TTB-300.

Koten TIIIT-312A paccumran na CKxHramme J0HCIIKHX
yraeil sapxu F'CHI 1mpwr sKuaKoM [IIAKOYIaIeI.
PacTomnounoe TOILUIMBO — Ma3yT; Pe3epBHOe TOIJIHBO —
OPUPO/HBIA a3, Korea ocxarien 16 1bLieyrosbHbIMI
TOpPeJIKAaMIM, VCTaHOBJIeHHbIMU B aBa gpyca. Koren TI-
00pas3Hoil KOMIIOHOBKH, COCTOMT U3 JABYX TOJIYTOMOK.
[Tapozoaanoil TpakT 10 BCTPOEHHO aABIKKH JABYX10-
TOYHBIH, 110C/Ie BCTPOSHHON 3a/IBHIKKH YeThIpe TIOTOKA
mapa.

[Maposaa wougencannonnas Typomuna K-300-240-2
IpefHasHaYeHa /s LIPUBOJA TEHEPATOPA [EPEMEHHOIO
TOKA, NPEJACTABRIACT cOO0H 0HORBATIBHBII TPEXIMITHHIPO-
BLIN arperar ¢ TpeMs BEIXJIONAMH Tapa B 0ONHI KOH/eH-

IABTOMATU3OBAHI EHEPTOCUCTEMMW

CaTop M COCTOUT W3 IIJIMHAPA BBHICOKOTO JaBJICHHA
(ILBX), mnmunapa cpemrero aasmenus (LICTT) v rpnisg-
pa muskoro pasaenms (LIHJT).

Pereneparnsras yctanoBka COCTOUT U3 HIECTH 110710~
rpesarenseil Huskoro paasaexus (ITH/D), azeaspatopa
7 xre/cm2, TPeX [oJIorpeBareac BLICOKOIO JIABJIEHH
(IIBJL), oxmamuTesnelf OCHOBHBIX 2KeKTOPOE.

IITH 1150-340 JIM3 ¢ npusosnoii Typboumoit OP-12-
IpefHasHavded AJIsl MUTaHUa KOTJIA B KAYECTBE OCHOBHOIO
nurarebHoro #acoca, [I2H 600-320 esimonnger dyik-
1MH IIYCKO-PE3epPBHOTO [MHTATEMBHOTO HACOCA.

OcoGEeHHOCTH CTPYKTYPbI

U thynxumonupoeanua CKY

Mopneprnsuposannas CKY BbIIOJHEHA KAk JIBYXYPOB-
HEBaA CHCTEMA, [TOCTPOHHAS 110 HePAPXIICCKOMY TIPIH-
nuiry. Crpykrypuaa cxema CKY Guokos Yrueropekoii
TOC npueenena va puc. 1.

Hmxnmit yporens (HY) CKV npejcrasnser coboii
COBOKYTTHOCTL MHGOPMAITHONTIO-YIPABIAIONINX  KOM-
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ABTOMATM3OBAHI EHEPTOCUCTEMWM

nnekcop  (MUYK) wa nmarpopme TREI-5B-05.
Pacripefiesienine  00bEKTOB KOHTPOJIS M YIIPABJIEHHs
MERIY KOMILIEKCAMI BBIOJHEHO 0 TEXHOIOTHICCKOMY
npurumy, B coctare cucremnr nmerores MY K texrono-
rudeckux 3aiut, japa MY K apromMaTnsnpoBaniibix CHeTeM
koria, VYK apToMatusupoBaHHBIX cHCTEM TYPOMHDI,
NYK TepMOKOHTPOJISI KOTJA, TYPOMHBI M IEHEPATOPa
uw  HMYK  amexTpoTexnmieckoro  060pYAOBAHMSL.
Jlononmmrensro ¢ CKY anreprobmoxa 1 BHenpeH aBTo-
mommniit UYK  obmecranmmontoro  06opyaoBanus.
Kaspiin MUY K npesicrasiser codoii cCOBOKYTTHOCTD PE3e)-
BUPOBAHHIOIO ICHTPATIBLIOIO KOHTPOJICPA M MOIYJICH
BBOJIA,/BBIBOJIA, YCTAHOBJIEHHBIX JIMOO B TOM ke TKady,
60 B apyrom mikady b0 OTAEIbo (HAIpHUMep, Mo
OJIHOMY MOJIYJIIO BBOJIA/BBIBO/IA YCTAHOBJIEHB! B KAK/IOM
nkacdy ympaBacHIS AMCKTPHQUIINPOBANIHON apMaTypoil
PT30). Moaysn BBO/A/BbIBOIA B3aUMOJIEHCTBYIOT C
MEHTPATBHBEIMI KOHTPOJIICPAME 110 PC3CPBHPOBAIIIOMY
unTepdeiicy RS 485 co crienmaamsupoBaHHbIM TPOTOKO-
gom peansaoro spemenn ST BUSM u MoTyT yaanaThes
OT TEHTPAJILHOTO KOHTpOJLIepa Ha paceTosinue 10 1200 .
TexHiuecKne XapakTePHCTHKM MOyTeil BBO/IA/BLIBO/A,
BKJTIOUAA IIUPOKHIT Auana3on pabodux Temieparyp i
YCTOHYUBOCTE K 3JICKTPOMATHUTHBIM [OMEXaM, TTO3BO-
JIAIOT WX YCTAHABIMBATH B TEKEJIbIX YCJIOBUSIX DKCILIyATa-
LM HCTIOCPEACTECHHO BO3JIE TEXHOMOTHIECKOTO 060PYI0-
BaINs € 3a3CMICHUEM 3alIHTHBIX 000JI09€K HA CTPOUTETb-
HBIE KOHCTPYKITHIL

IIpn npoextupoparnn CKY 0610 npUHSITO pelienme
00 YCTAHOBKE YIAICHHBIX YCTPOHCTE CBSISH ¢ 0OBEKTOM
(¥YCO) B MecTax koHieHTpaun uudopmain (0GbeKToR
VIIPABJICHMST ), HAIIPUMED:

o YCO TepMOKOHTPOJISA TYPOOrEHEpaToOpa PasMelieno
Ha MIOMAAKE O0CIYAKUBAHVST TYPOHD

» YCO TepMOKOHTPOMIA KOTJIA — HA OTMETKe 9 Bozie
KOTJIa;

o YCO yrpas/jeHus MeEXaHU3MaMi cOOCTBEHHBIX HY /T
— B MOMENICHUAX KOMIUICKTHBEIX PacIpeleNHnTeaLIbIX
yerpoiicts (KPY 6 kB u KPY 0,4 xB).

B cBaau ¢ tem, yto choprr PT30 LN MOBpesk e
IIpH TI07Kape, [TPoM3Be/eHa X 3amerna na noswle. Hobsie
cOOPKI BBIIOJHCHBI MHTCIICKTYATBHBIMUA, B KaiKIOM
ukachy PT30 ycranopnero 1o o/iioMy BEIHOCHOMY
mojysio YCO, creiuanbio CHpOeKTHPOBANIOMY I
VIIPABJIEN A HCTIOTHUTENBIBIMI Mexanuamami. Moy
nveioT 1o 16 AHCKpeTHLIX BXOZOB M 16 AMCKPETHBIX
BBIXOJI0B, TAKMM 00pasoM, ONH MOyJib oOecreumBaet
mpueM HHGOPMALNK O COCTOANINH U BBIZAYY KOMAI
yIOpaBieHuss 8§ HMCIOJHUTEIbHBIME — MEXAHH3MAMIL
Moy mMeloT pesepBrpoBanibiil untepdeiic RS-485 u
PE3EPBUPOBAHHOE HIIEKTPOIUTAHIE, K OJIHOMY [EHTPAIb-
HOMY KOHTPOJIIEPY 110 KaOesIio «BUTast 1apas MOKeT ObITh
TOIKITIONEHO 710 256 MOTyJIc.

Tarske 110 pezepBUPOBaHHBIM 1IU(DPOBBIM KaHaaMm RS-
485 no pororory MODBUS peamizosar odmert mrdop-
Maieil ¢ yacrornsiMu npeoGpasosaressivit. [lepexos ot
33JIAHNUS YACTOTEI BPAICHIS TOKOBBIM CHTHAIOM Ha ITH]-

N25 2015 pik

POBOIT TTO3BOJIMI HE TOJILKO 1IOBBICHTD HA/IEKHOCTD, HO 1
TIPEJICTARIIATE W PETHCTPHPOBATE TCKYIIYIO U IHATHOCTH-
Yeckylo MHGOPMAIHIe 0 paboTe IPHBOJIOB U YaCTOTHBIX
npeoOpasOBATEICH.

[lupoxoe  npumenenue  MQPOBBIX  KAHATOB
BBO/IA,/BEIBOMIA MH(hopMarny ¢ yaaieHHsMI YCO moazo-
JIAJIO0 MAMHIMHE3UPOBATE Henonb3oBatnne B CKY kont-
POJBHOTO Kadedst M COKPATHTE OOBEMBbI MOHTAKHBIX
pabor.

Bee nemnrpansraeie mponeccopsl YK obmermBatoTest
MESKITY cOOOE OTIPEIENEHHOI TPH IIPOCKTHPOBAHHH HIHop-
Mareit o pesepsuposanHoii cern 100 Mour ETHERNET
B PEKUME PEATBHOTO BPEMEIIH 110 CICLIHATBIOMY IIPOTOKO-
ay TREINET ¢ nuxsiom 100 mc. Do obecrieumnsaer peari-
3AMUIO0 TPUHIAINA OIHOKPATHOTO BBOAA HMIIOpMalUN B
CHCTEMY: HCTOYHHKH FHDOPMATIHN TOKIIOTAI0TCT K TOMY
s YK, B kKoTOpoM peaymisoBaiinl Goiee 0TBETCTBEHHBIC
3anaun ynpassenus aubo K Tomy, rie TpeboBanist ObIcTpo-
aeiictis suie. o 210 &Ke CeTH 0CyIecTRIseTesT 00MeH
urchopmaredt ¢ sepxunm yposaem CKY.

Ha HY CKY peanwaosafbl CIe/IyIomnne (ynKimm:

e BBOJ/BLIBOJL AHAJIOTOBOI W JIMCKPETHOI HH(OPMa-
1HH;

* repsruHag 006padoTka nHhOPMAIH;

e jicTadiorHoe yrpasiaenne (1Y) peryaupyloueii n
3aIIOPHON apMaTypOi, a TakKe MeXaHusMaMi cODCTREeH-
HBIX HYHAK]T;

® TEXIHOJIOTHYECKHE 3AIHTHI 1 OJIOKUPOBKH OCHOBHOTO
1 BCIOMOTATEILHOTO 000PY I0BAHIST,

* ABTOMATHHYCCKOC BKJIOYEHUE DPE3ePBHBIX MeXaHH3-
MOB cobcTBeHHBIX HYKT (ABP);

* ABAPMITHAS W IPETYTPEINTEIBbHAA CHTHAINSAIINST;

® ABTOMATHICCKOE PEryINPOBAHNE;

* VIIPABJICHNE [IPOU3BOJIATETBIOCTEIO MBITENNTATEACH
n IICY;

* ARTOMATHHMCCKOC YIPABJIEHHE MOLIHOCTBIO SHEPro-
DJTOKA BO B3aMMOJICHCTBII € CHCTCMOH peryinpoBaliis
Typbunsl (CPT);

» o6mer uHbopMarueit ¢ sepxinM yposiem CKY.

Ilnxn pemenms 3amag HY cocrasmsger 100 mc (mpu
srom IITK HY obecrnemnBaeT BO3MOKHIOCTD PEIICHI
3alad YIPABACHUA W PErMCTPAllMK B MHTE/IeKTYaIbHbIX
Moy six ¢ rvkiom 10 mc). bazosoe n pynkunonanbuoe
mporpammHoe obecriederne (TT0) HY dyukimonnpyor g
PERIME PEATBHOTO BPEMCHH TI07] YIIPABJICHNIECM OICpa-
mponHoit cucrembl QNX-6 Neutrino, pazpaboTaik — kom-
nanust QNX Software Systems (QSSL), Kanama.

Bazosoe 110 HY obecnieunpaer 0OMeH ¢ MOIYIIAMUI
cesian ¢ 00neRTOM, obMert o cetrt Ethernet mMesxay misk-
HuM 1 Bepxanm yposuami CKY, pesepsrposanite, orrpoc
W BBIATY JINCKPCTHONW W AHATOTOBOH HIGOPMAITIH,
HAYAJBHOE TECTUPOBAHKE TI0 BKIIOYEHHTO TTUTAHHS, /IMAar-
HOCTHPOBATIINE ATMIAPATHBIX CPEICTB ¢ GE3VIAPHBIM TIepe-

JOYEHHEeM OCHOBHOMN /PE3EPBHBIN KaHaJ.

Oyuxmmonansaoe [TO HY obecnieynpaeT peanmzaiiiin
VIIPABJSIONIIAX (DYHKIMIT B COOTBETCTBUM C AATOPUTMIYE-
CKOM moxymenTarniell. B kauecTBe cpeibl HCIIOMHEHIA
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sajtad 1 paspaborin dynkionamsaoro [1O B koHTpoILIe-
pax HY npumeriercs cucrema [ISaGRAE pazpaboTInK —
rommarus 1CS Triplex [ISaGRAF, Mpaniust.

Ha sepxuem yposue (BY) CKY peammsosan psin
HH(POPMAIMOHHBIX, YIPABJIAIONMX U BbIYUCAATETHHBIX
(DYHKITII.

B cocras nuopMannonHbix (QYIKImii, peamm3yeMblx
BY CRY, BXOJSAT:

e oOMeH rHopMarnell ¢ cucTeMaMi HUSKHEr0 YPOBHST,

e 0OMen umdopManyeil 1Mo JOKAIBHOM O109HOT
BBIYMCIUTEILHON CETH;

o TOBpAKEHHE TEXHOJOTHICCKON 1 JUATHOCTHYECKOI
wrdopMalK Ha BrAcoKapax (B Bue (hParMeHTon Tex-
HOJIOTHYECKIX CXEM, MPaHKOB, THCTOTPAMM );

* CHUTHAIM3AITHS HAPYILIEHMIT,

e perucTpaliid (apxXuBUpoBanne U JI0KyMEHTHPOBa-
mme) nHbopPMaI,

e pacueT 1 aHAIN3 TEXHIKO-DKOHOMMIECKUX HOKa3aTe-
JIeit;

e pacueT HEM3MEPSIeMbIX IapaMeTPOB;

o 06Men uropmarueii co cranmuonnoit ACY T1L

B cocras yIpaBJistolx (QyHKIEH, PCATH3YEMBIX BY
CRY, Bxongar:

e JUICILICHHOE YIIPABJICHUE;

& ABTOMATHUECKOC PETYIMPOBAHE.

B cocTaB BCIIOMOTATEILHDLIX (DYHKIMN, PEeaH3yeMbIX
BY CKY, sxojar:

o JIMATHOCTHKA COCTOSIHMS TEXHUUCCKIX U 1TPOTPAMM-
neix cpencrs CKY;

e pejieHME emuuoro speMern B ysiax BY CKY;

e pasrpaHMueHre IpaB JIOCTYIA T0Jb3oBaTencii K
QYHKITHSIM YIPABIEHHS 1 KOHTPOJIA;

e CO3AHME HTAIOHHOTO HH(POPMAIMOHHOIO oDectiee-
HUsE ¥ ero pacrpocTpanete 1o ysnam BY CRY;

e reHepalys CTPYKTYP 0as JAHHbIX M HACTPOCUHBIX
TAHHBIX;

e BBOJ, CTPYKTYPHPOBAHNE 1 PEIAKTHPOBAHIE HCXO/L-
TIBIX JIAHHBIX.

BY CKY obecricauBaeT CJaeyIOIINe [MKJIbI PEICHET
3aad: -

o nipreM MH(opMannK (AHAJIOTOBbIE W JIMCKPETHHIE
curais) — 100 Mc;

o nipezcTasene madopmaruyn Ha APM onepatopos-
Texio10ros — 250 Mc;

e peructparms nrdopmarn — 100 Mc;

e BpeMs repefadn KOMAH YIPaBIeHUs 10 GOPMUPO-
BaHUsT YTIPABJIAIOIINX BO3ICHCTBUIT T MCIIOJIHUTEIBHBIE
mexanusMer (11M) — 100 mc.

[TO BY CKY Bruiouaer B cedsi CUCTeMHOE M TPUKJIA/L-
noe 110,

Cucremioe 11O (CITO) Brinovaert:

o ornepalonssie cucrembl (OC), comepramnye cpery
MCTIOTHEHNSA (AP0 ¥ PACIIHPENVe APa — CPeJICTBA CeTe-
BOIt 06paboTKH, rPadHYECKyIO TOIL30BATEILCKYIO CHCTE-
My, KOMAH/THBLI HHTEPIIPETATOP U /IP.);

o cucTeMbl yiipasaenmst Gazamu gamisix (Firebird).

! Sapo OC mpencrasisieT coO0i CIICTHATBHYIO cOopKy

EHepreTtuka Ta
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XMKA mna ACY TII na 6ase OC Linux (Bepeus Fedora
14), koTopast ofeciediBacT Pealy3aliio MHOT03a/1aTHOTO
peskiva peasbHoro pemerti. Cpenicrsa ceresoii 00paboT-
kit OC obecrednBaOT MUPOKOBEIATEILIYIO 1 A/IPECHYIO
repesiady JTAHHBIX, & TAKIKE YA leHHbI (haitnoBbIil 10CTYIT
na Gaze crexa nporoxonos TCP/IP.

Cocras mpuxnagsoro 110, paspaGorantoro 5 XMKA,
COOTBETCTBYET NEPETHIO 3a1ay (PYHKIMOHAIBHBIX TO/ICH-
crem BY CKY. 1O BY CKY umeer MOy TEHYIO CTPYKTY -
py. IIporpaMmiible MOZYJIHM OTPAHHTCIDLI 10 0bBeMy,
FIMEIOT POCTYIO U IIOHSITHYIO CTPYKTYPY, JIETKO MOM(pu-
LUPYEMBI H TECTHPYEMDL.

B ciydae moTepu OHepaTHBIONO YIPABICHHA H KOHT-
pons cpencrsamn ACY TII B mpoexTax npejycMaTpisa-
eTCA BO3MOJKHOCTb OesaBapHUIHOrO OCTaHOBa OJOKA.
Tpaamumonno paspaboranxun ACY TII BrmodaloT B
crcTeMy aBapuitHbIi myJsr ynpaeienus (AILY) na Haze
CPEJICTR «KECTKOTO MOHTaKa» — KIIOHCH yNpaBIeius,
penie u npubOPOB, OHAKO TPH TaKOH peanusallii He
PeIaoTCss BOMPOCH PErHCTPaiy KOMaH/i oneparopa ¢
ATTY 1 KOHTPOJIS HX BBITOJHEHHA, IMArHOCTHKH COCTO-
misa cxem AITY, aproMarmsaiuu onpobosanms padoThI
AILY. B npoexrax CKY Yraeropekoit TOC peanusoban
ATTY Ha Haze aBTOHOMIIOTO KOHTPOJIIEPA, OCHAIIEHIIOrO
CBOMMM MOJLyJISIMEL BBO/IA/BBIBOIA M ABTOHOMIOH oriepa-
TOPCKOIT cTanii. BXoIbl 1 BRIXOLI KONTPOJICPE AITY
MOIK/IOYEHBl  Hapa/ule/ibHO ¢ BBIXOJAMH  3alluT.
Hckmouerme oTkaza o obuieit nprranne AITY u gynk-
[yl ynpassieHust 1 KoHTpodist octaibioin CKY gocturaer-
s nosiHoi apronomueit AITY — orcyTeTBHEM 00LIHK d1e-
MEHTOB, (DH3MICCKNM pazjieicHIeM (OT/1e/bHBLEL mkay) 1
[PUMEHEIHEM JPYTOTo (IMBEPCHOT0) HYHKIMOHATLHOTO
nporpammuoro obecriedenns. Konrposiep ALY Bhimos-
[EH Ha TEX JKe TeXHUIeCKHUX CPe/ICTBAX, MMEET THArHoCT-
Ky HCHCTIPABHOCTE! ¢ TOYHOCTBIO 10 KaHa/Ia BBOAA,/ BBIBO-
1. APM AITY peanmsyer Kak MpeACTaBlIeHHe HHDOPMa-
[[MM, TAK W PETECTPAIMIO KOMAIJL Onepatopa i PaboTbl
HCTIOMHUTEABHLIX yerpoiiers. AITY u MY K rextonormie-
CKUX 3alUT OOMCHUBAIOTCS AUCKPETHBIMU CHTHAIAMM
cpabarBiBans; 3a CICT Yero B CIydae cpalarblBariis
3aIMUT WX WCTIOJIHUTETbHbIE KOMAH/bL AyOIHpYyIOTCst
xorrposiepom AlTY, a B ciywae ocTaHOBA OaoKa 110
komanze AITY ero ucnosHuTeTbHbe KOMAHAD! AyO/u-
pytorea MY K saugar.

B 1esisx peanmsain y100H0ro 1 OTePaTHBHOIO Yeno-
geko-marmaaoro uaTepdeiica B CKY crpoexrrposall 1
BHEZpen wcruieinbiii Onounbtil mur. IIpencrasienne
MH(OPMAIIIH OCYIIECTBISIETCS Ha MOHUTOPax 247, BMOI-
THPOBAHIBIX B IIYJILT YIPAaB/IEHIs, Ha MOHATOpax 47"
(9KpaHAX KOJLIEKTHBHOTO TIOJB30BAHHST), & TAKKE HA CEIL-
COPHBIX iuciuiestx. TIpu 5ToM o/t (Cpejimii) aKparn KoJi-
TICKTUBHOIO TIOJH30BAHMST UCTIONBAYETCST IS OTOOpasKe-
HtsT PaBOThI IPEYTIPEANTENLHOM 1 aBAPHITHON CHIHATH-
sapm B opme BupTyarbibx Tabio. Kombunnposamue
1Byx (GOpM CHTHAIM3AIMHM — BHPTYATbHBIX Tabmo u
HEPAPXMUCCKUX TEKCTOBBIX COOOMIEHHIT — IMOBBIIIACT
HAMJISIHOCTh M OTEPaTHBHOCTh BOCIPUATHs MHbOpPMa-
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U CTADUTHZATIAIO TTPOIECCA TOPEHNS
B TOIKe. Peryjsaropsl IINTAHIA 0CY-
HICCTBIIIIOT PETYJIMPOBAHNE TEMITE-
paTypbl 3a BEpPXHEH PaIMAINOHHOH
qacTeio (BPY) koria ¢ ucnoiszona-
HMEM PACUCTIONO 3HAYCHU PACXOma
tormea. 1lo cpaBHEHHIO co crapoil
CXCMOH  PCTYJMHPOBAHMS  JIAHHOC

Puc. 2. Buemnmit Bup BIILY wa npumepe 6oxa Ne3 Yraeropekoii TOC

ITHH. CEHCOPHI)TE JIMCILICH ABJIAKOTCA OCHOBHBIM CPeJl-
CTBOM JIACTAHIMONHOrO yrpasiaenud. I mix paspabo-
Talbl CIIEIHATLIEIC BUCOKA/IPDI, HA KOTOPBIX CIPYIITHPO-
BaHbl 110 (QYHKIMOHAILHOMY NPU3HAKY O0BEKTHI VIPAB-
JICHHA U MUHHMAJIBHOE KOJMYECTBO TEXHOJOTHYECKHX
MapaMeTpoB. /[OMOIHUTENLHBIM CPEACTBOM YIIPABICHNS,
a TaKsKe CPEICTBOM BBLI30BA (DPArMEHTOB MH(MOPMAILHH Ha
JCTLIIEN Y€Pe3 BBITIA/IAI0NINE MCHIO, ARIAIOTCST TPEKOOIbI
OIIEPaTOPCKUX cTaHIi. BeI3oB (hparmenTor taike 1npo-
M3BOAUTCS € LOMOIIBIO (PYHKIMOHAIBHBIX KIABHATYD,
IIPM 9TOM 3a KKA0H KJIABHUINCH 3aKpeIieH Olpejieien-
HBIH (hparMelnt, uTo 103BOJACT BHIGPATH HEOOXOIUMYTO
uihOPMALIHIO OZHUM HAKATHEM KITABHTITH.

[ToBpesk/ietible yJILIbl YIPABICHI GI0UHOTO TIHTA
yupagsenus ( BIILY) samMeHeHB! HA TTYTETRT AHATOTHYHBIX
PasMepoB, ClEeNUalIbHO CKOHCTPYMPOBAHHBIC [T pasMe-
UICHNA B HUX CHCTEMHBIX OI0KOB 1 niepuhepuiiHoro obo-
DPYAOBAHMSA OLIEPATOPCKUX CTAHIIMH,

Mororpadus momeprusuposantoro BIY Groxa
Yraeropexoit TOC mpusesena na puc, 2.

B monepumsuporannoii CKY peanuzopadsl THITOBLIE
CXEMBI  PerysupoBanus B cooTsercTBuu ¢ HJ{
«MeTojpuni peKoMeIIaIIil OO OPraHizariii nepBUHHOTO
Ta BTOPHHHOIO PETYMIOBAHHS YaCTOTH TA IOTYKHOCTI a
eneprobnoxax TEC (TEIL)s. Korembublil peryastop
MonrocTd (KPM) peanusoBan Kak peryigrop JAaBiIeis
napa, GopMUPYIONIMiT 3aMaHIe 1 TaCTOTHRIC Ipeohpaso-
BaTeNIM ILLTennTaTesei. PealM3oBan JOrMdecknii anro-
PHTM 3aMEIIEHUS 1IPU BKJIIOUCHUH/ OTKIIIOYEHUH OJIHOIO
UM HeCKOABKHUX mbutenurareseil. Cosmecrno ¢ IICP,
paboTaomeil B KOOPAMHMPOBAHHOM PEXKUME PETryIHpOBa-
Hus fasieHus 1 MourHoet (PIIM), peryasitop Torivia
obeCIIeUMBACT YCTONYMBOE MOUIEPKAHNE JABACHIS Hapa
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pelleHie  MCKJIIOMUIO  B3aNMHOE
BIUAHUC PETYASATOPOB  TOTUTHRA
MOJIYTOMIOK KOTJIA, KOTOPbIE paHee
OCYIICCTBIIAMH PETYIHPOBAHUC TCM-
neparypst 3a BPY.

XapaKTepucTuKm

TeXHNUYecKMX cpencrTe,

npumensembix B CKY

IIporpaMMHO-TEXHHYECKHIT KOM-
mrexe (IITK) HY CKY srimosmen
na amementioii 6ase TREI-5B-05
komrarnun TRET gmbh. B cocras
I[ITK HY BRITIOYCHBI YITPABISIONTIE
KOHTPOJUIEPBL (MACTeP-MOIYIH) Ha
Haze PC104+ mmar ¢ maMaTbio
256 Mb n 6r1cTposeiicTerem 400 MHz.

TTpu 9TOM OBV PEATTH30BAHLI:

° ropsivee PesepBUPOBAHUE MacTep-MomyJeil ¢ Hes-
VIAPHBIM ICPEKIIOUCHHCM H 3CPKAUIAIMEH TAHHBIX 10
BBIJICTICHHOMY KaHATTY CETH,

e pesepBUpOBANIe WHH oOMeHa wHbopMarmend ¢
MOJIYJISIMU BBOJIA/BBIBOJIA;

e IPCACTABICHA IIOAHAS HOMCHKIATYPA MOJy/Iei
BBOJI,/BBIBO/IA [JIST BCEX THIIOB CHUIHAJIOR;

e 00ECIICYEHBI BO3MOMKIIOCTH YCTAHOBKM MOIYJIE
JMOO0 HEMOCPECTBEHHO B MECTE PACTIONOKEHIS TEXIOTI0-
IUYECKOTO 060PYA0BAHMA (TI0 YCIOBUAM SKCILIYATALMK),
Jmbo yianeHnst ux Ha pacerosue 10 1200 M 1pu cobio-
JICHUY 33JAIHOT0 OLICTPOAEHCTRIS,

e obecIieueHo pererne 3ajad nepsuaHoil 06paboTK
MHGMOPMAILIT B MOZYJLAX BBOIA.

Ocobernoctrio TITK spnsgerca nmpuboproe ycrode-
Hue Beex MomyJiel ¢ yeranoekoit wa DIN-pefiky w nos-
KIIOYEHHEM C TMOMOIIBID pazbeMoB. Paspabotan kom-
CTPYKTHB, IIPH KOTOPOM Kabeli BHCHIHMX CBSA3EH MOJ-
KJIHOYAIOTCS K KIEMMHHUKAM W IPOMEHKYTOYHBIM perie,
yeranoniennniM 1a DIN-pefiky ¢ zajHeil cTOpoHE
mkaha, a BHYTPUIIKADHON MOHTAIK PEeasn3yeTcs [BET-
IbIM MHOIOKMIILHBIM KaOEIeM Kak KOPOTKHUC [EPEMbIUKY
OT KJICMMHHKOB K pagbemMaM mpubopos. Onmcannblii Kom-
CTPYKTHUB, 110 CPABHCHHIO € KPEUTOBOH KOHCTPYKIIHMER
anmapaTypbl, B 3HAYHTE/ILHOH CTENeHH YITPOIIACT MOHTAK
W AKCIyaTanuio u yaentesageT mkad. B yenosusix orpa-
HITYeHHA CPOKOB HA PEATMAINIO CUCTEMbI JIAHHOE Dere-
HIIE HO3BOIMIO co0parh U Hamanuts mkadsr [TTK HY ¢
BHYTpeHHHUM MOHTakXoM B EMB-suepro, nocrauth
mKkadybl U1 MOHTaKA BHEIITHIX CBA3CH Ha YTIIETOPCKYO
T32C, u napamrensno, uarotammsath Moxyan TREI na
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Puc. 3. Buenrawit suj mraca [ITK HY CKY Yraeropekoit TOC

3aBOJC-M3TOTOBUTEIE, YCTAHOBKA MOJyJIeil B mikabl 1
BEJIOUEHHe anmaparypsl B pabory amst dmoka 300 MBt
3AHAI0 BCErO OJIHY HeJler0.

Bremmmii gug mxaca [I'TK HY npesicrasnen na prc. 3.

Ocuosy BY CKY coctas/isiioT MpoMBIILICHHIEE Pado-
une cranmun (PC) npoussocrsa kommanin Advantech
CO CHEAYIONMMI [TapaMeTPaMIL:

¢ MHOTOSZICPHAS aDXUTEKTYDA;

e poneccop Intel Core 13-2120 (3.3 GHz);

e oneparusHasd mamath 292 Gh DDR3 SDRAM;

e ycTounukn Gecniepeboiinoro mutanus APM obec-
neunsator 60 MuyT paboThl B CITyUAe TPEPLIBAHIS BHCII-
HCTO IHHAUTAHMS,

e kommytatopsr HP ProCurve Switch 1810-24G
nopra Ethernet (10[100/1000).

Bece PC BY CKY asnsiores yanamu (aboHeHTamir)
JIOKAILHON BBITUCIUTENBHOM CETU BEPXHErO YDPOBHH
(JICBY), yepes KOTOPYIO OCYIIECTBISICTCsT 00MeH nHbop-
marmelt Meskay mumi JICBY umeer 3eesnoo0pastyio
CTPYKTYPY € HEIOJIB30BAHIEM CETEBOTO KOMMYTATOPA.

B cocta BY CKY BXoAT OCHOBHBIE CTPYKTYPHBIE KOM-
TIOHECHTDI CJIC/IYIOIIErO (byHKL[HOHEUIbHOIU Ha3HAYCHMA:

® cepBepobl BBOJA/BBIBOJA
(uroznl cesizn ¢ HY CKY);

e CepBCPBI NPUKIANNLIX 3aad,
apxuBupoBanus W 0a3  JAHHBIX,
BBITIOJHSAONINE  TAK:Ke (QYHKIHH
III3a cO CMEXHbLIMKW CHCTEeMaMK
(CPT, CKMBT) aneprodiaoka;

e ABTOMATH3UPOBAIIblE padoyne
mecta (APM) onepaTtopoB-TexHon0-
TOB;

e WH)KEHEPHBIN KomIieke BY
(APM nepconamna I[TAIT);

o 103 (st cesizu ¢ ACY TAC);

e ceTeBoe 000pYIOBAHIE.

Bce Texumueckue cpeacrsa BY
CKY — ceprepnr, nmumnozsr, APMu,
MHyKeHEePHbIe CTAHIMKU — YHUDHIN-
POBAaHLL

K ka0t o1iepatoperoii cTaHIi
BY CKY noaxmouelsl TPy JAHCTLIesT
(DKIT m pa mcnnes 227, rpexbos n
(OYHKITMOHATBHAS KIABUATYPA.

Bee Baxubie KOMIOHEHTH BY
CKY aybiupyioTcs, TpeaycMoTpero
100% pesepBHpOBaHUE TEXHUUECKHX
CPENCTB BRIMHCIUTEIBHOM ceTn (cep-
BepbI BBO/A/BbIBO/IA U PETHCTPALINH,
KommyTtatopsr). lma APM mpen-
yeMOTpeHo (DYHKIMOHAIBHOE Pe3ep-
BUPOBAHHE.

B uengx npupgaskn Ko BpeMeHH
COOBITHI, HUKCHPYEMDIX B 032X
yznax BY CKY, npeaycMoTpena
cuctema eaunoro ppemerm (CEB),
pazmaonas B yaiel BY CKY cu-
XPOHU3UPYIOIIHE METKIL  BPEMEHMU.

Mepbl, NMPUHATDBIE B Lenax

oGecneyeHun Ge30NacHOCTH

n HapgexHocTu CKY

JLJ1st co3Manmss YCIOBIA HAACKHOM 1 6e30acoi aKc-
wyatarun Mozeprmsuposantoi CIKY Oaokos Nel (4) B
nporecce ee pazpaboTKu ObUIN 3ATTAHUPOBAHDL H PEasI-
30BaHbI CJIC/LYIOIIIE OCHOBHBIC MEDOIPHATH:

* DE3EPBUPOBAHIE;

* IHATHOCTUPOBAHNE;

o HPOPMAIMOHHAST HE30ACHOCTE;

e pepudmkars 1 Basmgans [0,

B CKY sapesepBupoBaHbl CJICAYIONIHC TeXIIUYECKUe
CPeZICTBA:

® MaCTepP-MOYJIH;

e TIIMHBI BBOAA/BHIBO/LA;

® JIOKAJIbHBIE BBIYHUCTHTENBHBIE CETH;

® FCTOYHIKH 2JIeKTPOITHTAHILT;

 NCTOUHHKH UHMOPMAITHN (JI71A 3a1HT);

& OlICPATOPCKHE CTAHIIHMI;

e CUCTEMBI 3AMTUT KOHTPOJLIEPOM aBAPHHHOTO IIYJILTA

EHepreTtuka Ta
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(BKIIOUAS BUIATY KOMAH]| YIIPAB/IEHIST IO HE3aBUCHMbIM
KAHATAM ).

Pesepsuposaime B8 CKY obecrieunpaercs Takxe 3a
cuer MpUMEHEHWs TELeHTPATU30BAHHBIX HCTOYHNKOB
Gecniepeboiinoro nranust amaparypbl BY CKY, nenonn-
30BAHUST COTIACYIOLIX YCTPOHCTE M KOHIIEHTPATOPOR JUIA
ceteii Ha ocHoBe unTepderica RS-485.

B CKY pealM30BaHLI CIEYIONIHE BB AATHOCTHPO-
BAMLS:

e MATTIOCTHKA HeHcnmpasHocteil ammaparyper HY
CKY ¢ TOYHOCTDIO 0 MOYJIA 1 KaHalla BBOLA;

e JIMATHOCTHEA PEATH3ANNN KOMAH/L YIPaBICHUA,
BKITIOYAs PeaIM3aIuio KOMaH]T 3aIHT;

o TUACHOCTHKA CXCM YIIPABACHUA PEryIHupyIOmuMn
rarmanami ((yHKIMs NPUMEHACMBIX TYCKATEIei THiIa
CONTACTRON mnpousposicrsa komnannun FENIX
CONTACT) u rourenyraressvu ((QyHKITST 9acTOTHBIX
npeobpasoBatesieit);

- IUArHOCTHKA BXOHOI nHdopmMaim;

- JIMATHOCTUKA BRIMHCIUTENBHOIO TIPOLIECCE;

- KOHTPOJTh BEPCHLL H HENOCTHOCTH 3arPy:KaeMoro TT1O;

- JIMATHOCTHKA TepenaBacMoit HHPOPMaIMn CpeIcTBa-
M1 OTIEPATIMOHHBIX CHCTEM I TPOTOKOJIOB 0OMEHA.

Undopmatmonnas Gesomacnocts 8 CKY goctiraeres
34 CUET NPUMEHCHIS ArpoOupoBalibX B MPEALLLYIITIX
npoekTax (UPMEHHBIX MPOIPAMMHBIX CPE/ICTB, B TOM
YuCITe OlEPALMOHHBIX CUCTEM PealbHoro BPEMEIH 1 PO~
IPAMMHBIX CPEIICTE COOCTBEHHOM paspaboTku.

Tak, 110 BY CKY npouio anpoGaipio Ha eex AJC
Vicpantibl i Pocenn, KpuBoposkekoit 1 3anoposkCKoi TIC.

10 OC PB QNX HiKHEro ypoBtisi anpodupoBano Ha
gerpipex 6Gmoxkax 3arnoposkckoit AJC, aByx OIoKax
Xmenpuuicoii ADC, oxmom 6oke 10:xH0- YKPaHHCKOI
AIC u jByx 6nokax TOC «fOxnbiit Darnan.

IO HY no cpefe HCHOTHEHHA allOpUTMOB YIIPABJ/IE-
ust poniio anpobanuio na 10 60Kax pasimiiHbIX ToC
Yipautnl, Bergapycn 1 MoOJJIOBDL & 110 HubIoTeKe MPo-
rpammubIX Mozysteit — Ha 10 Grokax TOC n 4 6IoKAX
3amopoxcroit ADC.

Bepudmuranns n sammanus 110 CKY nposenera na
CTaguy paspaboTKE U [P MOI(DUKAISIX CUCTEMBI:

e IIpI TEHEPALNN HCIIOJIHSEMBIX IIPOIPaMM HY -
cpencreamu . CAILP [SaGRAF (11e/1ocTHOCTL JIAHHBIX,
OTCYTCTEHE HCOIMCAHHBIX BXO/I0B U MEPEXO/I0B, KOPPEKT-
HOCTD TUIIOB 1 JIP.);

e [IPH TeHepanuu HIpPorpaMM M HH(POPMAIHOHHOIO
obecneuernst BY — cpencreamu SCADA cuctemb XMKA
(eOCTHOCTD JIAHHBIX, KOPPEKTHOCTD TH 1oB);

e ipy reneparny 6a3 AAHHBIX 0OMEHaA (1IEI0CTHOCTD
naunbix BY u HY);

e TECTHPOBAIIMEM MHTCTPUPOBAHHOI CHCTEMBI B
TICJIOM.

Hapexuocers u Oesonactnocrs 110 CKY, kpome Mep,
[IPHBEACHIBIX BBHIIIE, O00ECIICUMBAETCS TAKIKE BBINOIHE-
HUeM CIASIYIONMX IPOIELyp:

- IpUMEHEHE 3ALMIIEHHBIX OT BUPYCHBIX aTaK Onepa-
IMOHHBIX CHeTeM, 00ecIeMWBatoIMX pelleHue 3a1ad B
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SANVTIEHHON [IAMSITH, 3alUTY OT NCKaKCHHUA 1 MOAu(I-
Kallly [POTpaMM M JAHILIX, MPHOPHTETHYIO obpaboTiy
337144 PEAILHOTO BPEMEH U,

- NpUMeHeHWe BalUThl MAacCHBOB PErucTparmuu Ot
UCKAKEHNS JIAHHBIX (B T.49. TEPCOLATIOM);

- NPUMEHEHMC CPE/ICTB 3ammTsl HHGopMarui (TeKy-
Iieti Gasbl ZAHHBIX) W IIPOTPAMM OT 3allMCH U3BHE (B T.4., 1
ot srennx cicrem — CPT, ACY TTI crammim), Henomib-
30BAHIE CETEBBIX OAPLEPOR, 00ECIEINRAIONIHX ATPECHYIO
repefady nHhopMarny;

- orcyrersue cpsisn CKY ¢ BHemHIM MHPOM Hepes
{HTepHeT (HAmpUMep, HeT HeoOXOANMOCTH 0OHOBIATD
auTUBHpYCHbIE Oasbl);

- AIMITHUCTPHUPOBAHNE, ABTOPU3AIHS, PETHCTPANMA 1
MEPCOHATI3AILIST TOCTYIIA;

- HCINOJIB30BAINE PE3EPBHOTO KOIMPOBAHMS, Mapa-
JIETHHON PETHCTPAITNI JAHHBIX Ha JTBYX cepBepax.

SaknoyeHue

1. Paspaborarbl 1 B KOPOTKHE CPOKH BIICAPEHBI Pac-
TpeiesierHbIe MUKpornpoueccopabie CKY SHEProHIOKOB
Vezeropexoit TOC. Monepamsuposattsie CKY HIOKOB
Vraeropekoit TOC Xopomo 3apeKOMEIIoBaTIT cebs B
Tpoliecce OMBITHON DKCIIyaTalliy, TOJATBEPANE STUM
¢BOIT CTAaTyC COBPEMEHHOT 1 HA/IC/KHOIT MUKPOLIPOLECCOp-
HOI CHCTeMbI YIIPABJIeHMs 1 HIOPMATIIIL, b1 XapaKTe-
PHMCTHKH COOTBETCTBYIOT COBPEMEHHDBIM TpeOOBAHHAM.

2. Buespernie CKY Tpex 91epro61oKoB YIVIeropeKoi
TAC 3a BpeMs MeHee OIOI0 TO/IA CTAO BO3MOMKHIBIM 32
CUCT:

o HAJIIHS MHIKEHEPIHBIX KOJIIEKTHBOB, MMEFONTHX 60J1b-
1110# OTBIT PabOT TI0 TIPOEKTHPOBAIIIO, PaspaloTKe 1 BHE/-
penio Mukporporeccopibix ACY Tl ua TOC 1 AIC;

e prasIdIs anpOOWPOBAHIEIX TPOTPaMMHO-arTapaT-
HBIX CPE/ICTB M CXEMHBIX PEIIEHNIH;

o NS OTPA0OTAHHON TEXHONOTHH COBMECTHBIX
pabor;

o IIPMMEHCHHUST CTPYKTYPHBIX PENICHHI, 3HAYHTE/ B0
COKPATHBIINX 00BEM HCIIOJIL3YEMBIX KOHTPOIBHDIX KaDe-
Jielt  0GbeM MOHTAKHBIX PaboT.

3. Tlpumenenie IPrOHOMMYECKI CHPOEKTHPOBAHHBIX
GJIOUHBIX TIHTOB YIIPABJICHIST ¢ y00HOH (hopmMoit mpen-
crapieHtst uiopMarn 1 IPYKeCTBEHHBIM HETOBEKO-
MAIIHHHBIM MHTEPGEHCOM HOZBOIMIM OCBOHTD OKCTITyaTa-
1110 3H€pT06JlOKOB OIepaTOpPaMH, He MMelomuMi IoJa1ro-
TOBKM B YACTH KOMIIbIOTCDHOM TEXHUKH. 3a BPEMsl 9KC-
[uryararuu 1o npuauam otkasos ACY TIL umr omx 1OoK
niepconaia iipu uenosbzosan ACY TII mpu ynpas/icHum
e 3a(pIKCHPOBAHO HU OHOTO OCTAHOBA JHEProOIOKOB.

4. Paspaborain ACY TI1 6nokos Yriaeropekoit TOC —
EMB-OHEPI'O u TTI XM KA, — npofoKaior pasBuBarhb
CBOM CHCTEMBL 1 TEXHOJIOTHI B YAaCTH PaCIIMPEHHs 337124
ABTOMATH3AIMU (ITYCKOBbIE PEAKMMDL, CBA3b CO CTAIIMOH-
HOiT CHCTEMOIT YITPABJICHI MOIHOCTBIO), COBEPIIEHCTBO-
BAHIIS CTPYKTYPHBIX CXEM CUCTCM aBTOMATHICCKOI0 Pery-
JIMPOBAHYs, CO3/@HUS TPEHAKEPOB [T OLEPATUBIOTO
TepPCOHA/IA, OCBOCHHIO HOBBIX TEXINYECKIX CPEICTB.
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