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HacTosawuii ctaHgapT sBAseTca MOANMULMPOBAHHBIM MO OTHOLLEHWIO K MeXAYHapoAHOMY CTaHaapTy
M3K 62270:2004 «ABTOMaTM3aLMsi TMAPO3NEKTPOCTaHLUMIA. PYKOBOACTBO N0 KOMMbIOTEPHOMY peryinposa-
Huo» (IEC 62270:2004 «Hydroelectric power plant automation — Guide for computer-based control») nytem
N3MeHeHNs oTAe NbHbIX hpas3 (CN10B, 3HaYeHU nokasarteneli), BblAe/IeHHbIX KYPCUBOM.

B HacTosIlWWil cTaHAapT He BKOYEHbI Ceaylolme pasgesbl U3 NPYMeHeHHOro MexayHapoHOro cTaH-
faprta*:7.2,7.2.1.7.22.7.3,7.4.7.4.1.7.4.2,7.4.2.1.7.4.2.2.7.4.2.3,7.4.2.4.8.8.1,8.2.8.3.8.4.1.8.4.3.8.5,9,
9.1.9.2.9.3,9.4.9.6,9.7.9.8.11.2.1.11.2.2.11.3.1.11.3.2.

MpuynHa NCKNIOYEHUS YKa3aHHbIX pa3fenoB 3ak/1loyaeTcs B TOM. YUTO OHU UMEIOT onucaTe bHbI Xapak-
Tep U ABAAIOTCA N3NNLLIHE NOAPOGHBIMN.

TekcT MOK 62270:2004. He BK/HOYEHHbIV B HACTOALWMIA cTaHAapT, NpUBEAEH B NpuioxeHun 4r.

3aMeHeHHbIN TekcT MOK 62270:2004 — B COOTBETCTBUU C NpuioxeHvem [B.

Paspen «HopmaTuBHbIe ccbikn» KU310XxeH B cooTBeTcTBMM ¢ TOCT 1.5—2001 u BkIOYaeT B cebs
0603HaYEeHUA HaLMOHA/IbHbIX U MEXIOCYAapCTBEHHbIX CTAHAAPTOB, Ha KOTOPbIE MMEKTCS CCbISIKU B HACTOSA-
em ctaHgapTte. CBefjeHnsi 0 COOTBETCTBMM CChIJIOYHbIX HALMOHA/bHbIX U MEXIoCyAapCTBEHHbIX CTaHA4apToB
cTaHfapTaM, WUCMO/Ib30BaHHLIM B KayeCTBe CCbI/IOYHbIX B NPUMEHEHHOM MexXAyHapoAHOM craHjapTte
oTpaxeHbl B npunoxexHun A.

Pasgen «TepMuHbl 1 onpefesieHnsa» M3MeHeH OTHOCUTEsIbHO NMPUMEHEHHOTO MeXAyHapoAHOro cTaH-
paprtaun nsnoxeH s cootsetcTeumn c FOCT 1.5—2001. TepMuHbl nonpeaeneHns, cogepxatimnecs s MOK62270,
N3N0XeHbl B NpunoxeHnn Ab.

B HacToswwii ctaHgapT gobasneH pasgen Bubnuvorpadmsa, W3M0XEHHbI B COOTBETCTBUM C
FOCT 1.5—2001, FOCT P 1.7—2008.

BHeceHune ykazaHHbIX TEXHWYECKNX U3MEHEHWNI CBA3aHO C 0CO6EHHOCTAMM 06beKTa 1 acnekTa ctaHaap-
TU3auumn. xapakTepHbiMu gna Poccuiickoli deaepauun

4 BBEJEH BINEPBbIE

MpaBuna NnpUMeHeHMa HacTosLWero craHgapTa ycTaHoBneHbl B TOCT P 1.0—2012 (pa3gen 8).
WNHdopmaumsa 06 n3MeHeHUAX K HacT oS eMy cTaHgap Ty Ny6imkye TCA B eXerogHom (Mo COCTOSHUIO Ha
laHBaps Tekyllero roga) MHoOpMaLnoHHOM ykasaTesne «HauvoHanbHble CTaHgapTbi», a ouunanbHbIi
TEKCT M3MEHEHWI N NONPaBOK — B €XEMeCAYHOM ykasaTene «HaunoHanbHble cTaHfapThi». B cnyvae
nepecmoTpa (3ameHbl) WM OTMEHbl HACTOALLEro cTaHgapTa cooTBeTCTBYyLWee yBegoMeHe bygeT
ony6/MKoBaHO B GavkaiilleM BbIMYCKe eXeMecAYHOro MHopmaumnmoHHOro ykasaTensa kHauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyWWas MHpopMaumsa, yBefOMNEHWE W TeKCThbl pasmeljalnTca Takke B
NHOPMAaLMOHHONM CMCTeMe 06LLero Nosib30BaHWA — Ha odvumnanbHOM cainTe ®efepasibHOro areHTcTBa
Mo TEeXHUYEeCKOMY perynmpoBaHunio ¥ MeTposiornm B ceTu VIHTepHeT (gost.ru)

* Hymepauus npusegeHa B COOTBETCTBUU CO cTaHgapToM M3K 62270:2004.
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HALUWOHANBbHBIN CTAHAOAPT POCCUMNCKOW PELEPALMUMN

Bo3o6HoBNsiemasn aHepreTuka. MMapoanekTpocTaHumm
ABTOMATU3ALNA FI/I,LI,POS.I'IEKTPOCTAHLLI/IVI

PyKOBOACTBO MO aBTOMAaTU3MPOBAHHOMY YNpaB/ieHuto

Renewable power engineering. Hydroelectric power plants. Hydroelectric power plant automation.
Guide for computer-based control

farta BBegenHna — 2015—07—01

1 O6nacTb NpUMeHeHun

HacTosawwuii ctaHaapT nanaraet NPUHLMNLI NPOEKTUPOBAHNA 1 3KCMNyaTauum cucTem aBTomMaTmsnpo-
BaHHOro ynpasneHus M3C. OH onpegenseT PyHKUMOHANbHbIE BO3MOXHOCTM, 3KCMNyaTaloHHble TpeboBsa-
HWA, TpeboBaHWA K MHTepdeiicy, BO3MOXHOCTAM annapaTtHbIX CPeAcTB 1 cucteme obydyeHns nepcoHana. OH
BK/TOYAET PeKOMEHAALMMN MO UCTILITAHUIO U MPUEMKE CUCTEMBI.

HacTosAwuii ctaHgapT cornacoBbiBaeT NPUHLMIbI NPOEKTUPOBaHNSA, N3roTOB/IEHWA U BBOAA B AelicTBUE
HOBbIX U MOAepHU3MpyembiXx ACY TN I'3C.

MpumeuvaHnune — fleficTBue cTaHgapTa pacnpocTpaHaeTca Ha ACY TMN F3C u rugpoakkyMynupyoLmnx
(TA3C) anekTpocTaHuuni.

CTaHgapT npeAHasHayeH A9 MCNob30BaHWsA NPy MPOEKTUPOBaHNW HOBbIX M PEKOHCTPYKLUN AECTBY-
towmx MNIC. CtaHgapT npeanonaraeT, 4To PYHKLMOHAa/IbHASA CXEMa CUCTEMbI yNpaB/IeHUs YXXe onpejesieHa,
noaToMy ee pa3paboTka B HEM He OTpaxeHa.

B 3apy6exHolinnTepaType TpeboBaHnsA KPYHKLMOHANLHOV CXeMe CUCTEMbI yripaBeHus cogepxarcs
B AMpekTuBax IEEE (MIHCTUTYT MHXEHEePOB N0 3N1eKTPOTEXHMKE U paguoanektTpoHuke. N3P (CLUA)) noynpas-
NEeHNI0 TMAPO3NEeKTPOCTaHL WA, NepeUncneHHbIX B MPUIOKEHUN A faHHOTo cTaHdapTa.

MpumeyaHune — Bpoccuiickux UCTouHuKax TpeboBaHusa KPYHKLMOHANBHON CTPYKTYpeE, a Takxe KcocTa-
BY (hyHKUMOHanbHbIX nogcucrem ACY TN T3C oTpaxeHbl BCcTaHaapTax opraHusaunn OAO «Pyclrngpo».

2 HopMaTMBHbIE CCbIKM

B HacTosiLem cTaHgapTe UCNO/1b30BaHbl HOPMATUBHbBIE CCbINIKN Ha CeAyoLine HaunoHaIbHble Y MeX-
rocyflapcTBeHHble CTaHAapThbl:

FOCT P8.654—2009ocyfapcTBBHHasA cuCTeEMa obecnevyeHns equHCTBa n3mepeHuin. TpeboBaHns K
nporpamMmmHomy o6ecrneyeHunto cpeacTB U3MepeHunin. OCHOBHbIE NOJIOXEHUS

FOCT P M3K 896-1—95 CBUHL0BO-KMCNOTHbIE CTaunoHapHble 6aTapen. Obwume TpeboBaHua U
MeT oAbl UcnblTaHui. YacTb 1 OTKPbITbIE TUMbI

FOCT PNCO M3KTO 10032—2007 3 TasioHHasa Moeb ynpasneHus gaHHbIMu

FOCT P 50571.26—2002 3neKTpoycTaHOBK/ 34aHnii. HacTb5. BbI6op M MOHT ax31ekTpoobopyao-
BaHus. Pasgen 534. YcTpoiicTBa 418 3alUTbl 0T UMMY/bCHbIX MepeHanpsXeHui

FOCT P50648—94 CoBMECTMMOCTb TEXHUYECKUX CPEACTB 3/IEKTPOMarHnTHas. YCTONUNBOCTb K
MarHVTHOMY MO/ NPOMbILLIEHHON YaCTOThl. TeXHNYeckne TpeboBaHWA U MeT oAbl UCMbITaHui

FOCT P 51317.4.5—99 C0BMeCTMMOCTb TEXHUYECKNX CPEACTB 3NeKTpPOMarHMTHas. YcTohuu-
BOCTb K MUKPOCEKYH/HbIM UMMNY/IbCHBIM NOMexam 60/1bLLOo aHeprun. TpeboBaHWA U Me T oAbl UCTIbITaHuii

N3paHne opuymnansHoe
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FOCT PM3K60079-27—2012 B3pbiBOoOnacHble cpegpbl. YacTb 27. KoHuenumsa nckpobssonacHol cuc-
TeMbl nonesoli Wikl (FISCO)

FOCT P M3K 60870-5-101—2006 YcTpoiicTBa 1 cucTeMbl TenemexaHuku. YacTb 5. MpoToKobI
nepegaun. Pasgen 101. O6o6watoLwmin cTaHgapT N0 OCHOBHbIM (PYHKLMAM T enemexaHnku

FOCT P M3K61056-1—2012 baTapeun CBUHLOBO-KACIOTHbIE 06LL,Er0 Ha3Ha4YeHus (Tunbl ¢ perynu-
pylowmm knanaHom). YacTb 1. O6wme TpeboBaHus, (PDYHKUNOHANbHbIE XapakTepucTnkn. MeToabl Ucnbl-
TaHui

FOCT 24.104—85 EguHaa cucTema CTaH4apTOB aBTOMAaTMU3NPOBAHHbLIX CUCTEM YynpaBieHus.
ABTOMaTMU3NPOBaHHbIE CUCT eMbl ynpasneHus. O6uwye TpebosaHuA

FOCT 34.003—90 NHdopmauroHHas TexHonorusa. Komnnekec cTraHfap/ioB Ha aBToMaTM3MpoBaH-
Hble cUCTeMbl. TepMUHbI 1 onpeseneHuns

FOCT 15971—90 CucTembl 06paboTkun uHdpopmarmmn. TepMuHbl 1 onpegenexHus

FOCT 5616—89eHepaTopbl MreHepaTopPbI-ABUIraTenn 3/1eKT puYeckne rmagpoTypouHHblie. Obume
TexHN4Yeckue ycnosus

FOCT NCO/M3K17025—2009 O6wme TpeboBaHMs K KOMNETEHTHOCTU UCMLITATO/bI<bIX M Kanun6-
POBOYHbIX TaGopaTopuii

FOCT 28446—90 OueHka KaB/TaLMOHHOI 3p03un B rMapoTypOuHax, Hacocax rmapoakkyMynunpyo-
LUX CTaHLmMi M Hacocax-Typ6uHax

FOCT 28842—90 Typ6uHbI rngpasnnyeckme. MeTofbl HATYPHbIX MPUEMOYHbIX UCMbIT aHWi

FOCT 28906—91 CucTembl 06paboTKu MHopMaLmn. BzaumocBa3sb OTKPbITbIX cucTeM. ba3oBas
3T a/loHHasa Mmojesb

FOCT 30012.1—2002 Mpubopbl aHanorosble nokasbiBalLline 371eKTPOU3MepUTeEsNbHbIE NPAMOro
feiicTBMA nBCNOMOraTe bHble YacTu K HAM. YacTb 1. OnpefeneHuns 1 oCHOBHble TpeboBaHus, obLuve ans
BCex yacTeW

FOCT IEC 61142—2011 O6MeH faHHbIMU NPU CYAT bIBAHUW NOKa3aHWii CHE TUMKOB, Tapudukauum n
ynpasneHun Harpy3ko. O6MeH faHHbIMW N0 NOKa/IbHON WUHEe

CMn 3.13130.2009 CucTeMbl NPOTMBONOXAapHO 3awwmThl. CUCTema ONoBeLLeHNSA nynpaB/eHns 3Ba-
Kyauueii niogei npu noxape. TpeboBaHusA NoXapHoli 6e30NacHOCT W

MpumevyaHune — Mpunonb3oBaHWM HACT OALW UM CTaHfapTOM LesnecoobpasHo NPoBEPUTH fJelicTBUE CCbl-
NOYHbIX CTaHAapTOB B MHPOPMALMOHHON cucTeMe 06LWEero NoNbL30BaHna — Ha oduymnanLHom caliTe degepanbHOro
areHTCcTBa MO TEXHNWYECKOMY PETYNMUPOBBHUIO U MeTPONOrNM UAN NO eXerogHoMy MH@OpPMaLMOHHOMY yKasaTenio
<rHaumoHanbHble CTaHAapTblp. KOTOPbIA ONY6ANKOBAH MO COCTOAHWNIO HA 1sAHBAps TekylWwero roAa, v no Bbinyckam
eXemMeCsAaYHOro nHdhopMaLynoHHoTroykasaTens «HaunoHanbHble cCTaHAap Thi» 3a TeKyLWuii rog. Ecnv 3amMeHeH cCblnoy-
Hblii cCTaHAapT, Ha KOTOpbLI faHa HejaTUpoBaHHaA cCbinka, TO PeKOMeHyeT CA UCNONb30BaThb AeiiCTBylOL Y0 Bep-
CUI0 3TOro cTaHAgapTa cy4yeTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEeHeHWIA. ECM 3aMeHeH CCbINIoYHbI cTanaapT,
Ha KOTOopblii faHa faTUpoBaHHas CCbl/ika, TO PeKOMeH/AyeT Cs UCNONb30BaTh BEPCUIO 3TOr0 CTaHfapTacyKkasaHHbIM
Bblle rogoM yTBepXAeHNs (NPUHATUA). Ecnmnocne yTBepXAeHUs HACTOALWero cTaHAapTa B CCbIIOYHbIA cTaHaapT,
Ha KOTOpbIil faHa JaTupoBaHHas cChifika, BHECEHO M3MEHeHWe, 3aTparmeatoliee No0XeHNe, Ha KOTOpPOe JaHa CChin-
Ka. TO 3TO NONOXEeHNe PeKOMEHAYeTCA NPUMEHATb 6e3 yyeTa AaHHOro nameHeHusa. Ecnm ccbiOYHbIN cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO NONOXEeHNe, B KOTOPOM [jaHa CCbi/Ika Ha HEro, pekoMeHyeTCA NPUMEHATb B 4acTW, He
3aTparusatwLei 3Ty cCbinky.

3 TepMuHbI K onpeaeneHuns

B ctraHgapte npumeHeHbl TepMuHbl N0 FTOCT34.003, aTakxke cnegyoLme TepMUHbI C COOTBETCTBYHOLLM-
MW onpeAeneHnsMu:

3.1 aBTOMaTMU3MpOBaHHOe ynpasneHne 'SC: YnpasaeHre OCHOBHbLIM M BCMOMOraTe/lbHbIM 060py-
[JOBaHNEeM. UCNOJIb3YyEeMbIM A/19 MPOM3BOACT Ba U BblJaun 3/1IEKTPO3HEPTrUn, OCYyLLLECTBSEMOe CpeACcTBamm
aBToMaTMu3aLmMm 1 NepcoHasiom COBMECTHO.

3.2 aBTOMaTUNYeCKU PerynaTop 4YacTOoTbl BpaleHns rngpoarperaTa: YCTpoicTBO, ABASAIO-

Leecs cocTaBHol yacTblo CAYTA. obecneumBaloLlee perynposaHie 4acToThl BpaweHus FA. nogaepxa-
HMe 3afaHHOo MowHOCTU FA 1 BO M3MEHEHUE NPU yYacTuM B NEPBUUYHOM PEryIMPOBAHUN YAcTOThI, MO

3a/laHuIo NepcoHanau LeHTpasnbHOoro perynsTopa cuctTemsl FTPAM IF3C.

3.3 aBTOMaTMyecKoe perynmpoBaHue HanpsXkeHnsanpegHasHayeHo 4/15aBToMaTNYeCcKoro nog-
fepXXaHus HanpsxeHnsa Ha WuHax FAC nperynmpoBaHna eB peak TUBHO MOLLHOCT M € cCOBII0AeHNeM 3afaH-
HOro pacnpefeneHns peakTUBHOW MOLWHOCTU MexAy arperaramy C Y4eTOM TEeXHONOrnyYecKmx
orpaHvyYeHunin pexxuMHbIX napame TpPoB reHepaToOpPOB.
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3.4 aBTOMaTMNYECKOE perysimpoBaHne 4acToThbl U MOWHOCTU: MNpeAHasHa4YeHo 414 noafepxa-
HUSA YaCTOT bl B 3HEPTrO06BbEANHEHNAX U U30/IMPOBAHHbIX 3HEPrOCUCT EMAaX B HOPMasIbHbIX peXumax cornac-
HO Tpeb6oBaHuAM MTOCT Ha KayeCcTBO 3/1eKTPUYECKON IHEPTUN: PeryMpoBaHns 06MeHHbIX MOLLHOCTEei
3HEpProo6bBAUHBHUI M OFpaHNYeHNs Nepe T OKOB MOLLHOCT M MO0 KOH T PO/IMPYEMbIM BHELUHVM U BHY T PEHHUM
CBSI3IM 3HEProo6bBANHBHWI N 3HEProcMcTeM, pacnpefeneHns MOWHOCTHY (B TOM 4yucne 3KOHOMUYHOTO)
Mexay 06bekTaMm ynpas/ieHns Ha BCeX YPOBHSX AUCNeTYepCKOro ynpasieHus aHeprocucTemamm, afekT -
pocTaHuMAMK B 3HeprocucTemax uarperaTamMmm Unv aHeprobiokamu B npegenax 3NekTPoCcTaHumi).

3.5 aBToOMaTumnyeckoe ynpasrieHue NSC: YnpaBneHne 0OCHOBHbIM 1 BCNOMOraTebHbIM 060pyaoBa-
HVEeM. MCnosib3yeMbiM A1 NMPOV3BOACTBA W Bblfayu 3/IEKTPO3IHEPrun, OCyllecTBISEeMOe cpeacTBamu
aBToOMaTwu3auum 6e3yyacTusa nepcoHana.

3.6 aHanoro-uuposoe npeobpasoBaHue: NpeobpasoBaHne NHPOPMALMOHHBLIX CUTHAIOB U3 aHaso-
roBoWi (hopmbl B LGPOBY!HO.

3.7 6a3bl gaHHbIX ACY TIM: OpraHn3oBaHHble Habopbl AaHHbIX O NapameTpax TEXHOMOMMYeCcKnx npo-
LLeccoB. COCTOSIHUN 060PYA0BaHNSA Y TEXHONOTUYECKUX OnepaLusx.

3.8 BHelHee ynpasseHue: CpefcTBO ynpasieHns, HaxogsauUeecs BHe anekTpocTaHuun (Hanpvmep,
Ha TpaHchopmMaTopHOW NOACTaHLMM, APYTO 3/1EKTPOCTaHLMN N T. A4.).

3.9 Bpems OoTkuKa: Bpems oT MOMeHTa BO3HWKHOBEHWSA CUrHaa Ha BXofe yCTPOocTBa 40 MOMEHTA,
Korga Ha BbIxofe ycTpoicTsa (YCTPOICTB) Npu 3afaHHbIX YC0BUAX 3arpy3ku cMcTeMbl NoaBMTCS obpaboTaH-
HbIA curHan.

3.10 BTOpPUYHBIV pe3epB: Pe3epB aBTOMaTUYECKOr0 BT OPUYHOro perynuposaHus M’A. FAC — 3Ha-
YeHne MakCMasibHO BO3MOXHOI 0 U3MeHeHUs Mo HoCTU FA. T'9C Ha 3arpysky Wiv pasrpysky nojynpasse-
Huem cucrtembl N'PAM npu gaHHOM cocTase BKMOYEHHbIX B TPAM A, TekywieM Hanope u 3afaHHbIX
orpaHuyeHnax B npouecce oTpPaboTky BTOPUYHOIO 3afaHNsA LeHTpanbHoi cucTembl APUM.

3.11 rugpoarperaT:ArperaT, COCTOALWNIA M3 rngpoTypOuHbI v rngporeHepaTopa.

3.12 AnCTaHUWOHHOE yrnpaB/ieHne: YnpaBieHne yCTPONCTBOM U3 yaasieHHOM TOUKN.

3.13 vepapxua aBToOMaTu3auum ynpasneHus: Pacnpegenexnve yHKUUA aBTOMaTWNYECKOro n
aBTOMaTW3MPOBAHHOIO ynpaB/ieHns Mexay 3/leMeHTamMy MHOrOypoBHeBOM CTPYKTYpblACY Tr1.

3.14 unepapxus ynpasneHusn: Pacnpefenerdne yHKUWI ynpaBieHns Mexay afieMeHTaMn MHOro-
YPOBHEBOI CTPYKTYpPbl CUCTEMbI yNPaBNeHUs.

3.15 uHTepdeiic nonb3oBaTensa: PyHKUMOHANbHOE YCTPOICTBO, MCNoMb3yemoe Ans obecneyveHus
B3aVMOAeCcTBMA aBTOMaTU3NPOBAHHOW CUCTEMbI YNpaB/eHUs C ONepaTtopoM, Uan NHbIM 06CNYXMBAIOLUM
nepcoHasiom.

3.16 KoMnnekc TexHnyeckux cpefcTB: COBOKYNHOCTb TEXHNYECKUX CPEACTB, YacThb U3 KOTOpPbIX
BbINO/IHEHA HA MMKPOMPOL,ECCOPHON (MpOoLeccopHoii) 6a3e, ¥ MOHT @XHbIX 3/1eMEHTOB.

3.17 KOMMOHEHT aBTOMaTMW3UPOBAHHOW CUCTEMbI: HacTb aBTOMaTUWU3MPOBAHHOW CUCTEMbI,
BbleneHHas no onpejfesieHHoMy Npu3HaKy Uiy COBOKYMHOCT U NPU3HaKOB U paccMaT puBaemas Kak eguHoe
uenoe.

3.18 koHTposib: CpeAcTBO 06ECNEYEHNA aBTOMATMUECKO NpoBepky paboThl 060pyAoBaHus (Npouec-
ca) B3aJaHHO AONYCTUMOI 30HE N CUTHaNMN3aLLMN ero COCTOAHNA A8 NepcoHasnan ynpasnsoLwmx nporpaMm.

3.19 KoadhPMLNEHT FOTOBHOCTU:

1) OTHOLWeHNe BpeMeHn paboTbl CTaHUuK (arperaTa, KOMNOHeEHTa) KObLweMy BpeMeHN paboTbl U BbIHYX-
[eHHOro NpocToA CTaHumm (arperata, KOMMNOHEHTA);

2) CpegHeB3BelleHHOe (M0 YCTaHOBMEHHOW 3N1eKTPUUYECKOA NN 3KBMBAIEHTHOM 3MEKT pUYecKoil
MOLLIHOCT M) 3HayeHne KoahPULMEHTOB roTOBHOCTU BXOAALWMX B €e cOCTaB OT/Ae/lbHbIX arperaTos,
3Hepro6n1okoB, oyepeeii (3NeKTPOCTaHLUNli N KOTeNbHbIX, 3HEProcucTeM).

3.20 nokanbHoe ynpasJsieHve: YnpasieHue npyu nomMoLmn cpefcTs, pacnosoKeHHbIX HenocpeacTBeH-
HO B ynpasnsieMoM 060pyA0BaHUN WU B NPSIMO BUAMMOCTM 060py0BaHuA. N5 3N1eKTpoCcTaHL M 3To cpe-
[CTBa ynpasJ/ieHNs, KOTopble pacnofiaraloTca Ha pacnpefeniuteslbHoOM WuTe / rnaBHoOM NynbTe ynpasieHus
FA.

3.21 mogem: Mogynupyiolwee/aemoaynmpyiollee ycTpoiicTBo, KOTopoe npeobpa3oBbiBaeT nocnesno-
BaTe/IbHble ABONYHbIE AaHHble B- 1 U3- JOPMbI, COOTBETCTBYIOLLEN Nepefaye No aHaioroBbIM KaHa1aMCBA3M.

3.22 MOCT ceTeBOIi: YCTPOICTBO, NO3BOISAOLLLEE OCYLLECTBUTH CBA3b [1BYX CETEN 0 MHAKOBOW NN CXO-
Xei Tononormu.

3.23 HafeXHOCTb aBTOMaTMW3NPOBaHHOW cMCTEeMbI: KoMniekcHoe CBOMCTBO aBTOMaTU3nNpo-
BaHHOI CUCT eMbl COXPaHAT b BO BPEMEHW BYC T aHOB/IEHHbIX pefenax 3HaueHns Bcex napame TPoB, Xapak-
TepusyrLLmnxee cCnoco6HOCT b BbINOMHAT b CBOU PYHKLNY B 3aaHHBIX PEXMMaXx UYC/I0BUAX 3KCMyaTauuu.
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3.24 HapaboTka Ha 0TkKa3: BpemeHHON MHTBpean (B Yacax) Mexay HapyleHUsMW HOpMasbHOM
paboThbl 060pyA0BaAHUS.

3.25 nukcenb: B 06paboTke N306paxeHnini HaMMeHbLIWI 3N1eMeHT L poBOro n3obpaxeHus, KoTopoe
MOXeT 6bITb Ha3Ha4YeHOo MOy TOHOM.

3.26 nocnepoBatefnibHas KOMMYyHMKauus: MeTof nepefaun MHopMauum mMexgy ycTpoicTBamu
nocpeACcTBOM Moc/ie0BaTe/IbHOro Harnpas/ieHUs AaHHbIX N0 OAHOMY KOMMYHUKaLMOHHOMY KaHauy.

3.27 nocnepoBartenbHoe yrnpassieHne: Pexum yrnpasfieHus, npy KOTOpPOM onepauuy ynpasneHus
BbINOJIHAIOTCA MOCNef0BaTesIbHO.

3.28 npubopbl (annapaTtsbl): Paboune anemeHThl (pene, nyckaTenb, NpepbiBaTeb, NepekayaTens Uim
BbIKNlOYATESb), UCMOMNb3yeMble ANA peanunsaunmn 3agaHHon PyHKLUK.

3.29 nporpammMmupyemblii JIOTMYecKuii KOHTposnep: lMNporpammupyemas TBepAoTe/ibHas cuctema
ynpaBfieHns, BbINONHSAOWAaA PYHKLUN NOA06HbIE peNeiiHO-KOHTAKTHOM NorMyeckoi cxeme.

3.30 nporpammHo-annapaTHble cpegcTBa, NPOrpaMMHO-TEXHUYECKNA komneke: CpeacTBo
aBTomaTwu3auum B cocTase ACY TI. BbINO/IHEHHOE HA MUKPOMNPOLECCOPHOI (NpoLeccopHoli) 6ase c ycTa-
HOBJ/IEHHbIM MPOrpaMMHbIM 06ecrneyeHnem.

3.31 nporpammHoe obecneyeHvie: COBOKYNHOCTb MPOrpaMM U 3KCNayaTaLuuoHHON AOKYMeHTauuu,
ncnosb3yeMblx AnA co3fanuns n akennyarauun ACY Tr1.

3.32 nponopunoHanbHO-UHTerpanbHo-gudepeHymanbHoe perynmposaHue: PerynnposaHue,
npv KOTOPOM BbIXOAHOW CUrHaN Ha ynpasnstoLLee BO3AelicTBMe NPONOPLMOHANeH NMHERHON KoMBUHaLMK
BXOJAHOFO CUrHana, nHTerpana no BpemMeHv BXOAHOI 0 CUTHaNa U NPOU3BOAHON MO BPEMEHW BXOAHOMO CUTHA-
na. O6bIYHO UCNO/b3yeTCA A5 PEryNIMpoBaHns ak TUBHOW UM peak TUBHOM MOLLHOCT M FreHepaTopa.

3.33 npoTokon: CTPyKTypvMpOBaHHbI hOpMaT AaHHbIX, TPebyrowuiica gna 3anycka n nogaepxanHns
o6MeHa faHHbIMU.

3.34 pacnpegeneHHas o6paboTka AaHHbIX. KoHdurypauus, npu koTopoli ob6paboTka faHHbIX
BbINOJIHAE T CA HECKObKUMU NpoLieccopamun. PyHKLMM 06paboTKu MOry T OblThb pacnpegeneHbl Mexay npo-
Leccopamu NOCPeLCTBOM CUCTEMbI YNPaB/IEHUSA.

3.35 perynupoBaHue (N0 3aMKHY T OMY LuKAy): MogaepxaHue napame TpoB paboThl arperaTa (KOM-
NOHeHTa) B Npefenax 3afaHHblX 3Ha4YeHW Ha OCHOBE CUrHanoB 06paTHOW CBA3M C 06bEKTOM perynnposa-
HWS.

3.36 perynupoBoYHbIi grana3oH FA: 30Ha pa3pelleHHoi paboThl FA — HenpepbIBHbIA Anana3oH
MoLLHOCT M A Npy T eKyLUNX 3HaYBHUAX HANopa, BpemapaboTbl A BKOTOpPOM He OrpaHuyeHo TpeboBaHus-
MW 3KCnayaTauMoHHOM JOKYMeH T auuu.

3.37 pe3nCTUBHbI AaTunK TeMnepaTypbl: Pe3ucTop, A5 KOTOPOro 3/1IEKTPUYECKOE Ye/IbHOe Conpo-
TUBJIEHWE CBA3aHO C TeMnepaTypoii N3BeCTHOW PYHKLMOHANbHO 3aBUCUMOCTbIO.

3.38 pene, npomexyTouHoe porne: Mpubop, KOTOPbI NO3BONAET BbINOMHATL KOMMYTALMIO Lienu 60/1b-
LU0V MOLLHOCTMW CUTHANOM ynpaBieHns Masioil MOLLHOCTH.

3.39 pyuHoe ynpasrieHue: Onepauum ¢ OCHOBHbIM WX BCMOMOraTesibHbiIM 060pyf0BaHNEM UAN UX
KOMMOHEHTaMy Npu HenocpefCTBEHHOM BO3[ENCTBUM Ha HUX UK C UCMONb30BaHWEM NPVBOAOB U CPeACTB
aBTomMaTu3auun, KOTopble BbIMOSIHATCA ONepaTUBHbLIM NEPCOHAIOM CTaHLUN.

3.40 cncTema aBTOMaTMWYeCKOro ynpasneHus rugpoarperaTomM: CoBOKYNHOCTb YyCTPONCTB,
obecrneunsaoLLMX ynpasieHne MOWHOCT b0 MA. AefiCTB/e TEXHONOMMYECKUX 3alnT nasTomaTukn M'A.

3.41 cncTema rpynnoBOro perysimpoBaHus HanpsiXXeHUs 1 peak TUBHOM MOLLHOCTY: Bboipaba-
ThbiBaeT perynvpyoLyve BO34eACTBNA B COOTBETCTBNM C TEXHONOIe ynpaBneHns Ha OCHOBe MHhopma-
uMn. nocTynawlieli oT AaTUYMKOB aHanoroBoi W ANCKPeTHOW WHdopmauuu, U KoMaHj OT OpraHos
ynpaBneHns 1 BO3feiiCTBYeT Ha yCTaHOBK/M aBTOMaTUYECKNX PErynaTopoB BO36GYXAeHNs, a B npesenb-
HbIX peXUMax — Ha nepekyaloLLne ycTpoicTBaperynnpyemMbix Nog Harpy3ko TpaHcopmaTopoB.

3.42 cucTema rpynnoBOro peryaMpoBaHMs akTUBHOW MowHocTwu [3C: COBOKYNHOCTb
ycTpoiicTB NSC. obecneunBawoWnx perynnposaHne ak TUBHOM MowHocTK MAC nyTem pacnpegeneHus
mexay A cyMmapHoi 3agaHHoi MoLWHOCT Y FOC no onpeAenieHHOMY KpUTepuio U ee 0TpaboTKy uepes BO3-
feiicTeue Ha CAY. BKoYeHHbIX B TPAM A: BK/toYaeT B ce6s LeHTpasbHblil perynsaTop FTPAM. ycTpoii-
cTBa B3aumogeiicTeusa ¢ CAY A 1 LeHTpanM30BaHHOW CUCTEMON aBTOMaTUYECKOro peryanpoBaHms
4acTOTbl UMOLHOCTU 3HEPTOCUCT EMBI.

3.43 cuctemacbopa faHHbix: CucTema TexXHUYECKUX, MPOrpaMMHbIX U MHCDOPMALIMOHHbIX CPeACT B,
ocylecTBAsLWAaa nsMepeHne, npeobpasosaHve, nepegady moTobpaxeHue nHopmauuv B Bufe cTaHgap-
T HbIX @HaN0r0BbIX MW LUGPOBbIX CUTHAMOB.

3.44 cobbiTue: AnckpeTHoe M3MeHeHMe COCTOSHUSA (CTaTyc) CUCTEMbI UK annapara.
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3.45 cpopHee Bpems peMoHTa: BpemeHHO uHTepBan (B yacax) Mexay 0TkasoM 060pyA0BaHNS 1 BO3-
BpaToOM ero B paboyee cOCTOAHME.

3.46 cunTbIiBaHMe (3anpoc): MNpouecc, npu KOTOPOM cuctema cbopa MHopMaLun ¢ onpegeneHHown
4yacToToW NocnefoBaTeNbHO 3anpalluvBaeT faHHble y YAaneHHbIX CTaHUMWA.

3.47 TexHonorunyeckue 3awmnTbl I A: ABToMaTuyeckne ycTpoiicTea CAY A, feiicTByoLme Ha
CWrHas, Ha OTKYeHre oT ynpasneHns NPAM n/unu Ha ocTaHoB A Npu BbIXOAE €ro KOHTPOUPYEMbIX
TEexXHONornyeckmnx napaMeTpoB (B TOM yncne BU6paLMOHHbIX, TEMNI0BbIX U Np.) 3a 4ONYCTUMbIE N0 YC/0BU-
AM 3KCnnyaTauuv npegesnsb.

3.48 TexHonornyeckne orpaHMYeHnsa peryimpoBo4yHoro auanasoHa: OrpaHuyeHns Harpysok B
npegenax peryiaupoBoYHOro avanasoHa [A. BO3HMKLIME BCNeAcTBME [eiiCTBUA NMPUPOSHbLIX hakTopoB
(Hanpumep, yMeHblUEeHWe Hamnopa) Win BCNeAcTBue yxXy[lleHUs TeXHUYEeCKoro COoCTOSHUA OCHOBHOIo
o6opygoBaHusa FA. NogTBEPXAEHHOI0 BYCTaHOBEHHOM NOPSAKe.

3.49 dmnocoduma/npnHumMn ynpasseHns: KoHuenums, Ha KOTOpoi 6asupyeTcs cuctema ynpasnieHus
3M1EKTPOCTAHL M.

3.50 ueHTpanM3oBaHHOe yrnpaB/ieHMe: YnpaB/ieHue, Npu KOTOPOM BO3AENCTBUS Ha arperatbl U X
KOMMOHEHTbI OCYLLEeCTB/IAETCA C LLeHTPasIbHOro nysbTa ynpassieHus M9C.

3.51 uyeHTpanbHbll perynaTop NPAM: YcTpoiicTBO, ABAAKOLWEECA COCTaBHOl YacTbio TPAM
F3C. obecneunBatwLee hopMupoBaHe 1 pacnpegenieHe 3ajaHunii No ak TUBHOW MOLLHOCT U Mexay noj-
Kno4YeHHbIMU K TPAM rugpoarperaTamu N'3C ¢ yue TOM yCTaHOBMEHHbIX OFPaHNYeHWA.

3.52 uyukn/nepuopg cunTtbiBaHWA: Bpems (B cekyHaax), Tpebytoleecs 4Tobbl OCyLecTBUTL CO0P AaH-
HbIX (Hanpumep, BCe flaHHble OT O4HOr0 KOHTPO/I/IeEPa, BCE laHHbIe OT BCEX KOHTPOJI1EPOB, BCE AlaHHbIe ornpe-
[eNeHHOro TMna oT BCEX KOHTPO/1/1epOoB).

3.53 uudgpo-aHanorosoe npeobpasoBaHue:

1) BeipaboTkaaHasioroBoro curHasna, nponopLoHanbLHOro No BeIMYMHe 3Ha4eHno BXOAHOIo LM poBo-
ro curHana;

2) Mpeob6pasoBaHne MHOpPMaLMM U3 LdPOBOI hOPMbI B aHAMOTOBYHO.

3.54 WKrHa faHHbIX: 9NeMeHT ceTeBOI TEXHOMOMMI, NPU KOTOPOI CTaHLMM 06paboTkM AaHHbIX COBMEC-
THO MCNO/B3YIOT €JMHYI0 Cpefly KOMMYHUKaLUiA 1 noyyatoT nepegatoLimecs ¢ ee NoMOLLbIO JaHHble OHOBpe-
MEHHO.

3.55 wWn03: YCTpoiicTBO, No3BoOAIOLEe 00beANHNTL ABE CETU, NCMO/b3YIOLMe pa3NyHble TEXHO/O-
rm (NPOTOKO/1bl) 06MeHa AaHHbIMMU.

3.56 akcnepTHasa cucTema: KomnbloTepHasa nporpaMma, cnocobHas 4yacTUYHO 3aMeHUTb crneyma-
nvcTa-akcnepTa B paspelleHnn npobeMHol cuTyauun 1 nonyyaTb PeLleHns Ha OCHOBE HOBOW, COMHU-
TEeNbHON N HEMONHOW MHopMaLMnm ¢ 0603HAYEHHOIN CTENEHb AOCTOBEPHOCTU. BkaluaeT B cebs
3/1eMeH T bl OLLEHOYHOT O MbILLNEHNSA N 3KCMEPUMEH T anbHbIX 3HAHWI 419 Pa3INYHbIX NPUIOXEHWIA.

4 CokpalleHus

B HacTosWweMm cTaHgapTe NpUMeHeHb! CrieflytoLne CoKpalleHus;

APB — aBToOMaTMyecKoe perynmposaHue Bo3byxaeHns:

APH — aBToOMaTUM4YeCcKoe perynmpoBaHune HanpsXeHus:

ACYTI — aBTOMaTM3MPOBaHHAA CUCTEMa aBTOMaTU3NPOBAHHOI O YNpaB/ieHNA TEXHOI0rMYeCcKnm
npoueccom:

A — rugpoarperaT:

FASC — rugpoakkymynvpylowas afek T pocTaHuus:

FPAM — rpynnoBoe peryimpoBaHue ak TVBHON MOLLHOCT 1;

TPHPM — rpynnoBoe perynnpoBaHvie HanpsXXeHUs 1 peak TVBHOW MOLLHOCT U:

TC — rnapoTexHNYecKne CoOopy>KeHUs:

F9C — rngpoanekTpuyeckasa cTaHumna:

KTC — KoMnnekc TexHNn4eckux cpeicTB:

NBC — nokanbHas BbIYNCNNT eNbHAasA CeTh!

M3K — MexayHapofHas 3f1eKTpoTexHUYeckasa KoMMccus:

MO — nporpaMMHoe obecnevyeHue:

MTK— nporpamMMHO-TEXHUYECKNIA KOMNEKC;

CAYTA— cucTema aBToMaTUNYECKOrO ynpasneHus rA:

IEEE — (a66p. oT aHrn. Institute of Electrical and Electronics Engineers) MHCTUTYT MHXeHepoB Mo
3/IEKTPOTEXHUKE 1 3NIEKT POHUKE:
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ISO — (ab6p. oT aHrn. International Standard Organization) MexpayHapoaHas opraHu3auns no cTaH-
fapTwusauuu;

OS| — (a66p. oT aHrn. Open Systems Interconnection) B3aumoaeiic TB1E OTKPbITbIX CUCTEM:

SCADA — (a66p. oT aHrn. Supervisory Control And Data Acquisition) ABTOMaTun3MpoBaHHas cucTe-
Ma. npefjHasHavyeHHas ans pa3paboTku nnm paboTbl BpeanbHOM BpeMeHN cMcTeM cbopa, 06paboTku, 0TO-
6paxeHUs n apxMBMPOBaHMSA MHhOPMaLN 06 06bekTe yrnpaBieHus.

5 ®yHKUMOHA/IbHbIEe BO3MOXHOCTHU

5.1 O6wwe TpeboBaHUA

5.1.1 AsToOMaTMu3aLNA TEXHONOrMYecKnX npoLeccoB Npon3BoACTBa U BbIfaYN 3N1eKTPO3HEPrun f01-
XHa oCyWecTBAATLCA NyTemM aBTomMaTun3auny ynpasieHns OCHOBHbIM U BCMIOMOTraTe/lbHbIM TeXHO10ru-
yeckum ob6opygoBaHuem M3C. ACY Tl go/mkHa BbINOMHATBLCA B BUAE B3aWMOYBS3aHHbIX YCTPONCTB U
cucTeM, obecrneunBarLLnX LeHTpain3oBaHHoe aBToMaTuU3NpoBaHHOe UK aBTomMaTuUYecKkoe ynpasine-
HVe. a Takxe CBA3b C MyHKTaMu BHeWHero ynpasneHus MNSC.

5.1.2 ACY TN BbinonHsieTcs Ha 6a3e HTK. npegcTaBnawowmx cobolii KOMNAEKCbl TexXHUYeCcKnx
CpefCcTB C YCTaHOB/EHHbIM Ha HUX MPOrpaMMHbIM o6ecrneyeHremM, MUKPOMpPOLLECCOPHbIX (MPOLLEeCCOPHbIX)
nporpaMmMupyembiX ycTpoicTB (KOMNIEKCOB, CUCTEM) /IOKaNbHOI0 KOHT PONSA 1 ynpasieHns, nocTasnse-
MbIX B KOMMN/IEKT € C TEXHO/I0MMYecKum obopyAoBaHnemM 3aso4amn-u3roTosnTensMu jaHHoro obopygosa-
HWA 1 cneuvann3mpoBaHHbIMK hupMami, a Takke pas/iMyHbIX AaTUYnMKoB cbopa Hhopmaumu.

5.1.3 MocTpoeHne ACY Tl fONKHO COOTBETCTBOBAaTb TpPeboBaHWo ob6ecneyeHnss aB TOHOMHOIA
paboTbl kaxpaoro MTK. MWKPONPOLECCOPHbIX NPOrpammMupyeMbiX YCTPOACTB (KOMMIEKCOB, CUCTEM)
NI0KaNbHOr0 KOHTPOJIA U ynpasieHns o6opygoBaHnem B 06beMe BO3/T0XKEHHbIX Ha HUX (YHKLWIA 1 C BO3MOX-
HOCT b0 0becrneyeHuns gnanora c nepcoHanom (onepaTuBHbIM M ob6cnyxusatoLwmm) MNIC.

5.1.4 ACY TN aomkHa cTPONTbCS KaK Ye/I0BEKO-MallHHas cucTema, paboTarllas B peasibHOM Bpe-
MEHW. C y4eTOM MUHUMU3aL MM TPy[o3aTpaT Ha eé co3faHmne 1 obenyxnsaHue.

5.1.5 ACY TIM B uenom gos/mkHa 06nafaTh U3bbITOYHOCT b (PYHKLMOHANBHOW, TEeXHUYeCcKol 1 npo-
rpaMmHoit). 4T0 obecneyrBaeT ee BbICOKYH J0IFOBEYHOCT b U HAAEXHOCTb (PYHKLMOHMPOBAHNA NpK BO3-
MOXHbIX O TKasax 0 T/Ae/IbHbIX KOMNOHEHT.

5.1.6 ACY Tl TexHu4eckn n hyHKLNOHaIbHO o6ecneynBaeT Noc/eyoLLyo MOgepHM3aLno, pa3Bu-
Tue npaclimpeHue.

5.1.7 ACY TN gomkHa BbINOMHATbLCA Ha 6a3e KTC u MTK. 06beAnHEHHbIX MeX4y co60i 0aHON nnm
Heckonbknumun JIBC. a TaKkke KOHT PO/ibHbIMY Kabenamm n kabenamu ynpasneHus.

5.1.8 KonnuecTBo ypoBHe ACYTI, konnuecTBOJ/IBC. a Takke cocTas KTC n NMTK gomkHbl onpege-
NATbCA N 060CHOBLIBATLCA NPU NPOEKTUPOBaHNN KOHKPe THOM ACY TI.

5.1.9 IBC po/mkHa CTPOMTHLCA C UCMO/Nb30BaHWeM Hanbosiee pacnpocTpPaHeHHbIX Ce TeBbIX TEeXHO-
noruniiB coorseTcTBUM cTOCT cepum 35.110.

MpumeyaHune— B3apybexHonnuTepaType — FastEthernet(cTaHgapT /3)). GigePilEthemet. (cTaHgapT
14)). Token Ring (cTaHgapT (5)). 100VG -AnyLAN (cTaHgapT (6)}, FDD!(cTaHgapT (7).

5.1.10 Tononorus kabenbHOW ceTW MOXeT MNpeicTaBAATb CO60i cxemMy «3Be3fbl». «Konbuax.
«[epeBa». «CeTKu».

5.1.11 BbIX0og 13 CTPOSA OTAeNIbHbIX KOMNOHEHTOBACY TIM (KTC. MTK. IBC 1 gp.) He AO/HKEH NpuBO-
ONTbKBbIXOAY U3 CTPOAB LeNIOoMACY Tlv He A0/HKEH MPUBOAUT b K U3MEHEHUIO NPeLLeCcTBYOLErO PeXu-
Ma paboTbl M COCTOSAHUA TEXHONOrM4eCcKoro 060pyf0BaHNs, KOHT POINPYEMOro (ynpasnseMoro) aHHbIMu
KOMMoHeHTamMnACY TrI1.

5.2 BO3MOXHOCTU ynpasseHus
5.2.1 Wepapxusa ynpasneHus

5.2.1.1 MocTpoeHne ACYTI LOMHKHO OCHOBbIBAT bCA HA COBPEMEHHbIX MHOPMAaLMOHHO-T eXHO10r -
YEeCKMX MPUHUUNax NnocTPOEHUsA CUCTEM YNpas/ieHNsA C UCMO/Ib30BAHMEM COBPEMEHHbIX MPOrpaMMHbIX U
TEXHNYECKUX CPeACcTB, BbINOSIHEHHbLIX HA MUKPOMNPOLECCOPHOI (NPOLECCOPHOI) 3neMeHTHO 6a3e u yuu-
T bIBALWUX MHANMBUAYA/IbHbIE 0COOEHHOCT N aB TOMaTU3MPyeMoro 060pyaoBaHns, N Takxe oroycTaHOBKY
Ha obbekTe.

5.2.1.2 ACYTII go/mkHa CTPONTbCAKAKMHOIoypoBHeBaspacnpeeneHHas 4enoBeKo-MmaLlHHas cuc-
Tewma. paboTalollas B peasibHOM BPEMEHU.

5.2.1.3 KonnyecTBOYpPOBHEN KOHTPONS 1 yNpaBneHns fO/KHO 6blTh HO MEHee [BYX:
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- BEPXHWUIi (CTaHUMOHHbIN) YpOBEHb KOHTPONA nynpasneHns ACYTIT, HaKOTOPOM OCyLLeCTBAAIOTCA
LeHTpann3oBaHHble KOHTPO/b (HabnwgeHne) 3a TEXHONOTMYECKMM NPOL,ECCOoM Mo BCel CTaHUMmn nynpas-
neHne paboTol CTaHUMm C LeHTpanbHOro nocTa ynpasieHus;

- HWKHWIA (arperaTHblii) ypoBEHb KOHT PO 1 ynpasneHns ACYTI, Ha KOTOPOM ocyllecTBAseTCcA
HenocpeAcTBEHHOE B3aMMOAENCTBUE C KOHTPONVPYEMbIM TEXHOMOrMYeckum 060pyJ0BaHMEM CTaHLMm
(rugpoarperaThbl, TpaHcopMaTOpPbl, BbIKNOYATENN U AP.).

5.2.1.4 Ha HmWKHeM ypoBHe KOHTpons u ynpasneHusa ACY Tl obecneunBaeTcs BBOA 1 06paboTka
nHdopmaLmmn, nocTynawwein oT TEXHONOrMYecKoro o060pyAoBaHNs CTaHLMn 1 BbIBOA YNpaBAsoL X BO3-
[ecTBWIA Ha UCNONHUT e/lbHble YCTPONCTBA U UCNOMHUT €/IbHble MexaHU3Mbl TEeXHONOrn4eckoro o6opy-
floBaHus.

5.2.1.5 flonyckaeTcsBblAeneHne cpegHero (MPoOMeXy TO4YHOM0) YPOBHS KOH T pons nynpasneHnaACY
TM. CpepHuii ypoBeHb KOHT pons 1 ynpaeneHnsa ACY T — 3T0 ypoBeHb, Ha KOTOPOM OCyLLeCTBASEeTCS
KOHTPONb 1 ynpaB/ieHne 4acTbl TEeXHOM0rMyeckoro obopyfosaHns, 06begUHEHHOro Mo hyHKLMOHaNb-
HO-TeppuTOopManbHOMY Npu3HaKy, Hanpumep, O670KM «rugpoarperaT-TpaHcopMaTop», KpynHble
0T [eNbHO CTOoALMe pacnpeenvTeNbHble ycTpoiicTBa n T. 4.

5.2.1.6 Komb6uHauus aBToOMaTN3MPOBAHHOIO MHEaBTOMaTN3MPOBAHHOI0 060pYy0BaHNSA, UCNOMb3Y-
emMoro AnaynpasneHus arperaToM, 3/IeKTpocTaHuymel n cucTemol, Ao/XKHa OCHOBbIBAT bCA Ha knaccngu-
Kauuu. npuBefeHHoN B Tabnuue 1

Ta6nuya 1— Kareropuu ynpasneHus 415 TMAP0O3NeKTpoCTaHLuii

KaTteropus ynpasnenus Mogkateropust MpumeyaHus

MecTononoxeHue NokanbHoe (MecTHoe) HenocpeacTBeHHOe BO3AeliCTBMe He ynpaBnsiemMoe
o6opyfoBaHue Unu Bo3aeicTBME HA HEro B Npegenax
npsiMoil BUAUMOCT 1

MecTononoxeHue LleHTpannsoBaHHoe YpaneHHoe a npepgenax cTaHuuu Bo3jeiicTBue Ha
ynpaBnisiemoe 06opyfoBaHne

BHewHee (BHe mMecTa pasme- YjaseHHoe BO3AelCTBME Ha ynpaBisiemoe 060pyfo-

eHna 06opya0BaHmna) BaHWe C MNyHKTA, PacnoNOXEHHOTO BHE TeppuTOopuUM

cTaHunm
Pexnum (cTeneHb aBTOMAaTU-  PyuHoii Kaxpaas onepauus Tpe6yeT OTAe/IbHOrO ynpasnsioLye-
3auum) ro BO3AENCTBNA onepaTopa; MOXeT NPUMEHSATLCA ANs

no60ro U3 Tpex MECTOMOIOXEHWNA.

Kaxpas onepauus Tpe6yeT OTAe/IbHOTO U MpepbIBUC-
TOro co3gaHna (MHULMMPOBAHUA), MOXET 6bITb NpUMe-
HUMa K No60MY U3 Tpex MecTopacnosioXeHuii

Pexum (cTeneHb aBTOMaTh-  ABTOMATWU3NPOBAHHbIN Heckonbko onepayuii BbINOMHATCA NOCPEACTBOM O/~

3auun) HOro ynpaBfsilolero Bo3AeiicTBNA onepaTtopa; MoxeT
NPUMEHATHLCA ANS N060ro U3 Tpex MecTONONOXEHNA.
Heckonbko onepauunii noaroHawTca (dopcupytotcs)
eJVHNYHbIM cO3AaHneM (MHULMMPOBAHUEM) MOXEeT
NPUMEHSATLCS K 1I060MY 13 TpeX MeCTOMNONOXeHN

ABTOMaTUYECKNI Onepauun BbinonHAaTCA 6e3 ynpasnaoLWmnx Bo3geii-
CTBUIA CO CTOPOHLI onepartopa

B3aumopeiicTeue ¢ nepco- C yyacTuem onepartopa Onepatop Bcerga NpUCyTCTBYET U MHULUMPYET ynpas-
Hanom nexne
Bes yyactus onepartopa O6bekT 06bIkHOBEHHO paboTaeT 6e3 o6cnyxuBatoLe-

ro nepcoHana

5.2.1.7 PyuHoe ynpaBfieHue NPUMEHSIeTCsi MpPU TeCTUPOBAHUM, TEXHUUECKOM OGCYXMBAHWUU, U Kak
pe3epB aBTOMATMYECKOro ynpasneHus.. CpecTBa py4yHOro ynpaB/eHns ycTaHaBIMBaOTCA PSAOM C ynpaB/isi-
€MbIMU YCTPOICTBAMU, TAKUMM KaK HACOChI, KOMNPECCopbI, knanasl u ap. MNepegada ynpasneHust Ha 6onee
BbICOKWIA YpOBEHb BbINO/HAETCA MNEpeK/loYeHMeM K/lyYa PYyYHOro Ynpas/ieHusi, YCTAHOB/IEHHOTO Ha
ynpaBnisieMoM 060pyA0BaHNN.

5.2.1.8 HaaeXHOCTb cpefCcTB aBToMaTn3aLmy No3BOISIET Peann30BbiBaTb PYHKLMIO PYYHOTO ynpas-
NIEHUS NpY NOMOLLY CPeACTB aBTOMaTM3aL MM U YMEHbLUUTL 3TUM CIOKHOCThL CUCTEMbI YNPaBEHNS.
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5.2.T9 B aBapuitHbIX CUTyauusx, KOTOpble TPe6yT 6bICTPOro OTK/IYEHNS 060pyA0BaHUS, B CUCTEMY
ynpaB/fieHNs BKIOYaeTCsA crneuuanbHoe 3aluTHoe obopygoBaHue (3aluTbl). 3awuTbl 31EKTPUYECKOro 1
MexaHu4eckoro 060pyf0BaH1A 1 OCHOBHOTO TEXHOJ/IOrMYECKOro rpouecca CTPOATCA Ha peneiiHoni, noaynpo-
BO/IHMKOBOI (TPaH3UCTOPHOI) Mn MUKPONpoL,EeCCOPHOli 6ase.

5.2.1.10 3agauun n yHKUMn ACY TT 4o/MKHbI 6bITb pacnpegeneHbl Mexay nepapxmyeckuMu ypoBHAMMU
ynpaBneHus:

- CTaHUWOHHbIM (BEPXHNM) YPOBHEM ANCT @HLMOHHOI 0 aB T OMaTU3NPOBAHHOI O yNpaBieHuns:

- NoKaNbHbIMK (arperaTHbIMA 1 p.) CUCTEMaMy aBTOMaTMYECKOro ynpas/ieHns:

* MECTHbIMU NMPOrpaMMHO-TEXHUYECKMMUN KOMIM/IEKCaMU KOHT POJ/IA U yrpasBieHuns.

5.2.1.11 PacnpegeneHue 3afayMexayypoBHAMN nepapxun 4oMKHO 6bITh cAeNaHo B COOTBETCTBUMK
C NPUHaANEXHOCT b0 06bEKT OB yNpasneHns K BUjam TeXHON0rn4yeckoro 060pyaoBaHmns ¢ y4e ToM:

- mMacwTaba BpeMeHM BbIMOHEHNS PYHKLMK:

- pernameHTa BbINOSIHEHUA (PYHKLMK:

- MecTaucnocobancnonb3oBaHns pedybTaTa BbINOSHEHNSA PYHKLNN.

5.2.1.12 C TexHn4eckoi Toukun 3peHuss ACY TIM gomxHa 6bIThb NOCTPOEHA Kak UHTErpMpoBaHHbIii
MHOpPMaLVOHHO-YNPaBASALLNIA KOMMNIEKC, 06beAVHAOLWNIA MeCTHble cpefcTBa M ycTpolicTBa aBToMa-
Twusauuy ynpasfieHnus, KOHTPONsA 1 3alnTbl 060pyAoBaHNA, NIOKa/lbHble CUCTEMbl aBTOMaTUYECKOro
ynpasfieHuns 1 06LWBCTaHLMOHHbIE CUCTEMbl aBTOMaTU3NPOBAHHOIO YNpaBieHuns, KOHTPOAs 1 gnarHoc-
TUKW. aTakKxke 4yacTu CUCMIOM BHELLIHEr 0 yrpaB/ieHNs, Takux Kak LeHTpanu3oBaHHasa cuctema APYM. npo-
TuVBOaBapuiiHOM aBTOMATWKN, AUCMEeTYEPCKOro ynpaBneHnan T. 4.

5.2.1.13 BepxHuii ypoBeHb nepapxum ynpasneHusaACY TI gonxeH BKIYaTb B CE6S:

* HTKrpynnosbIX hyHKUWI 1 3a8a4 KOHT PO, ANarHOCT VKN, YNpaBAeHNa 1 3alnTbl:

- MHOPMaAUMOHHO-U3MEPU T eflbHble CUCT EMbI U3MEPEHUS M pacyeTa 06 BCT aHUNOHHbIX TapaMeT -
poB:

- MHOPMAaLVOHHO-U3MEPUT E/IbHYI0 CUCTEMY M3MEPEHNA 1 pacyeTa napameT PoB COCTOSHNUA TUA-
POTEXHUYECKNX COOPYXEHWIA:

- cucTemycbopa, HakoMneHUs, XpaHeHns, apxXnBNpoOBaHNA 1 NpeacTasneHns nHopMaLnm o pexnuve
1 COCTOSIHNM 060PYA0BaHNSA 1 COOPYXXEHUI CTaHLUN:

- cucTemynepefayn faHHbIX N0 TEXHOMOMMYECKUM 1 AUCMEeTYEePCKUM KaHanam CBasn,

* WNTbI ANCTAHLUNOHHOTO yNpaBieHus cTaHunei, NoAcTaHUMAMY 1 BCNOMOraTeNbHbIMU CUCTemMa-
MU CTaHUNOHHOI O YPOBHS.

5.2.1.14 B cocTaB BepxHero yposHsa ACYTI1 fO/MKHbI BKIOYATbLCA CPefCcTBa pe3epBHOro Konnuposa-
HWUS 1 XpaHeHWa TekyL el 1 apxXnBHOW MHpopMaL MK («YepHbIl ALWUK»), MM T aHne KOTOopbIX A4O/HKHO OcyLle-
CTBNATbCAPA3e/IbHO C OCHOBHLIMU CpeACT BaMn XpaHeHNSA TekyLueli n apXMBHOW nHdopmaLluu.

5.2.1.15 CpefcTBa OCHOBHOIOXpaHeHUs TeKyLL el v apxMBHOWM MHhopMaLuv 1 cpeicT Ba pe3spB>oro
KOMUPOBaHWUSA U XPaHEeHNA TekyLLeli N apXnBHOI MHDOpMaL MK [O/MHKHbI pa3MeLLaThbCs B PasHbiX NOMeLLeHu-
AX. UCKNOYAOLLUX O/HOBPEMEHHOE BO3HVKHOBEHWE aBapuiiHO cuTyauun.

5.2.2 JlokanbHoe (MecTHOe) ynpaBfieHne

NokanbHoe ynpasnieHve peanusyeTcs cpeAcTBamMmn, pacnosioKeHHbIMY PSLO0M CynpaBnsieMblM TEXHO0-
rmyeckrMm obopyoBaHuem.

OCHOBHbIMU CpefCcT BaMy JIOKaIbHOT 0 yNpaBneHns ABASI0 T CA CUCT EMbl aB/loMaTUYBEKOr 0 yrnpase-
HUA arperaTHOr0 YpPOBHS, OCyLLeCcTBASALNeE:

- ynpaBs/fieHve TexHON0rnYyeckMmn npoLeccamun rugpoarperaTa, KOHTPO/b U MarHoCT UKy COCT 0A-
HUSA OCHOBHOIO 1 BCMOMOraTeNbHOro o60opy0BaHnsa arperaTa, 3/1eKTPpU4eckoro, rugpomMmexaHnyeckoro u
BCMOMOraTe/lbHOro 060pyoBaHus.

- M3MepeHusa nnepegavyynpasasoL X BO3Aelic T BN HA TexHonoruyeckne ycrpoictTsa MN3C;

- KoopAamHauuio paboThbl yCTPOWCTB M CPeAcTB 10Ka/bHOV aBTOMaTVKU, CUCTEM CUrHanu3auuv u
OMOBELLEHNA 0 HelW TaTHbIX CUTyauusx.

JNokanbHble cUCTEMbl aBTOMaTNYECKOrO YpaBieHns fOMKHbI BbINOMHATb CBOM (DYHKL MM ynpaBsne-
HWSA. KOHTPONA 1 AUarHoCTUKM Kak B cocTase ACYTI, Tak n caMocTOATENbHO B Cly4ae BO3HUKHOBEHUA
HewTaTHbIX cuTyauui.

K nokanbHbIM cuCcTemam aBToMaTNYeCKOro ynpaBieHna foMKHbl 6bITb O THECEeHbl CUCTEeMbl aBT O-
MaTMNYeCKOro ynpasieHus:

- rugpoarperaTtamu:

- aBapuWiHO-PEMOHTHbIMW 32 TBOPaMun arperaTos 1 (B cly4yaB He06X0ANMMOCT 1) BOAOC/IMBHOW NNOT U-
Hbl:

- 6104YHbIMUK TpaHchopMmaTopamu:
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- pacnpegennTesibHbIMU yCTpOVICTBaMI/I BbICOKOro 1 cpeaHero HanpsaxXeHus:
- CTaHUWOHHbIM NHEBMAaT UYECKUM X035ACTBOM.

- 3I'IeKTpOCHa6)KeHVIFI CO6GCTBEHHbIX HYX[ CTaHunu:

- I'Ipl/lTOHHO-BbITﬂ)KHOVI BEHT UNAUUN,

- CUcTremMamu noxapoTyLlieHna n I'IO)KapHOl7I 6e3onacHoCTMU.

5.2.2.1 ABTOMaTMyeckKoe ynpas/ieHue arperatoM. YnpassiieHne nyckoM/ocTaHOBKO arperata

Hanbonee ouesBnaHoe MCMonb3oBaHne aBToMaTU3auun AN 3NEKTPOCTaHUUM — 370 aBToMaTusaums
ynpaBsfieHuns arperatamu.

CAYTA f0omKHa BbIMONHAT b OYHKLUNN:
perynvpoBaHus napame TpoB:
aBTOMaTWNYeCKOroynpasieHns u curHanusaumm:

TEeXHONOrnyecknx 3awmT:

TEennoBoro KOHTpPONA:

BN6PALMOHHOI O KOH T PONS:

ynpasneHuns Bo3byxaeHnem;

- 9/1eKTPUYECKUX 3aLNT;

permcTpaumm TeXHON0rMyeckol nHdopmMaumm.

CucTema aBTOMaTUYECKOr0 ypaB/ieHnsa arperaToM (TexHonornyeckas aBromaTumka arperara)
[0/MkHa 06ecneunTb BbINOIHEHME CeAYyoLW X TEXHONOrnYecknx PYHKUNI ynpasneHus, KOHTPos, 3alm-
Thl. AWArHoCTWKM, perucTpauum paboTbl OCHOBHOrO W BCNomoraTesnbHOro o6opyaoBaHuA
rugpoarperaTa:

- NOCTOSHHYIO FOTOBHOCTb OCTAHOB/IEHHOTO arperaTa K nycky:

- HOpManbHbI NyCK arperaTa u BK/IlOYEHNe FreHepaTopa Ha napansefbHyto paboTy c aHeprocucTe-
MOIA:

HOpMasibHYyl0 OCTaHOBKy arperaTa;
aBapuiiHyt0 OCTaHOBKy arperaTa:

nepeBoj arperara n3reHepaTOpPHOr0 pexrMa B PeXnM CUHXPOHHOI 0 KOMMNeHcaTopa u 06paTHO;
paboTyarperaTa Bpexume CUHXPOHHOI0 KOMMeHcaTopa,;

- ynpaB/ieHMe NoXapoTYyLleHeM reHepaTopa:

ynpaB/ieHne Y KOHTPO/b COCTOAHUA TMAPOTYPOUHbI:

ynpasneHne 1 KOHTPO/b COCTOSIHUA BCNOMOraTe/IbHbIX MEXaHU3MOB FreHepaTopa,;
3alWmMTyarperaTanpu HeucnpaBHOCTU:

- aBTOMaTM4YeCKoe perynmpoBaHne 4acToTbl BPaLLEHUS N aKTUBHOM MOLLHOCT M arperaTa:
paboTyarperaTaHa Xo/10CTOM X0y, Ha 3HEPrOCUCT EMY U/IM U30/IMPOBAHHYH Harpy3Ky;
paboTyarperaTa B pexume rpynnoBoroperynnpoBaHus:

- aBToMaTMWYecKoe ynpasseHne Mac/10HanopHON yCTaHOBKOA;

KOHT POJib M ANArHOCTUKY TEXHUYECKOT O COCTOAHNS arperaTa:

perucTpauuio pexxumoB paboTbl OCHOBHOIO 1 BCNOMOraTeNibHOro o6opyfoBaHus arperaTa:
KOHTPOJ/ib TEXHNYECKOIro COCTOAHNA AaTUYNKOB N TEXHOTIOrM4YeCcKnx napame TpoB:

- ynpaB/fieHue aBapuiiHO-pEMOH T HbIM 32 T BOPOM:

CMrHaNM3aLMio 0 HeWTaTHOM COCTOSAHUM arperaTa u perucTpauvio napame TPoB aBapuiiHOro
pexuma arperaTa.

TexHonoruyeckas aBToMaTWKa BbINOHAE T (DYHKL MM aBTOMaTNYECKOr0 ynpaBieHus rugpoarpera-
TOM. OCyLleCTBASAA NyCK arperaTa B PeXum Xon0CcTOoro xofa Typ6uHbl, X0N0CTOro xofa reHeparopa,
reHepaTOpHbI pexrM, HopMaslbHY 1 aBapuitHyl0 OCTaHOBKy arperaTa, NepeBoj arperaTa 13 OgHOro
pexuma B pyroii, paboTyarperaTa B pexume CUHXPOHHOI O KOMNEHcaTopa, ynpaB/ieHne cMcTeMO noxa-
POTYLUEHNSA. CUCTEMOW TEeXHNYECKOTr0 BOAOCHABXEHWSA, ynpaB/ieHne n KOHTPO/b rmapoTyp6UuHbI BCNOMO-
raTeNbHbIMU MEXaHM3MaMW, TMAPOMEXaHNYECKYI0 3al Ty arperaTa.

Peanusaymsa goyHKUMIA aB T OMaTUYECKOr0 YNpaBieHus rugpoarperaTom, (hopMmnpoBaHme ynpasnsio-
LIMX BO3AENCTBUIA. onpefeneHne TeKyLero cocTosHUS arperaTa, (QOpMUpoBaHMe aBapuUiHbIX U Npej-
ynpeanTenbHbIX CUrHaMOB, BbINOMIHEHME 3ajaBaeMblXx 0ONepaTopoM UAM  aBToOMaTUYeCKAMU
yCTpoiicCTBaMN KOMaH/ OCYLLeCTBAAETCA B COOTBETCTBMU C TEXHONOIMMYECKUMN anropuTMamMm aBTo-
MaTU4YeCcKOoroynpasieHus rugpoarperaTom.

B cooTBeTCTBUN C 0COBEHHOCT AMM 060pYyL0BaHUA 1 pexuma NIC 3agaun arperaTHOW TEXHOI0ru-
4YecKoli aBTOMaTVKN MOTYT OblITb paclliMpeHbl 3a CHeT YBE/IMYEHUS Yuca 4aTUUKOB U NU3MEPSAEMBbIX C UX
NMOMOLLLbIO MapamMme T POB COCT 0SHNS 060PyAOBaHMSA, YTONO3BOIMT OCYLLECTBAATb KOHTPO/b MonepaTuB-
HYI0 MarHOCTUKY COCT 0SAHUS 060PYyA0BaHNSA B peasbHOM MacllTabe BpeMeHu.
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5.2.2.2 CUHXpOHM3auunsa

CVIHXpOHVI3aLWIFI 06bIYHO BbINOIHAETCA BPYYHYHO, nnéoc NOMOLLbIO aBTOMAaTNU4YE€CKOIro CMHXpoHMU3aTopa.

ABTOMaTUNYECKUIA CUHXPOHN3ATOp MOXeT 6bITb CAMOCTOATE/bHbLIM yCTpOVICTBOM NokKaJibHOoro
ynpasneHna nnm BxognTb B COCTaB TEXHUYECKUX CPeacTB TexHonornyeckoin aBromaTmku. OH N3roTas-
nnBaeTCA Ha OCHOBaHUM OT AeJibHbIX TEeXHU4YeCKnx TpGGOBaHI/IVI NN TeXHUn4YecKnx yCl'IOBI/II7I, B KOTOpPbIX
OonncbiBaeTCAHasHa4yeHue, Ct)yHKLI,VIVI, TEeXHUYeCKne XxapakTepucTunkn, ycnoeud akcnnyaTaunn, TpaHcnop-
TunpoBaHne n xpaHeHne, KOMNaekKT NnoCcTaBkn, METO/bl HaCTpOVIKVI, MeTOAbl Hanagku.

5.2.2.3 PeXnM CUHXPOHHOIo KOMMNeHcaTopa

[na perynvposaHusa HanpsXXeHns u peakTUBHOM MOLLHOCTY B 9Heprocucteme A T'3C moryT paboTaThb B
pexunmMe CMHXPOHHOTo koMneHcaTopa. CUHXPOHHbIV KOMNEeHcaTop NpeAcTaBnsieT co60M CUHXPOHHbIV ABUra-
Tenb. paboTatoLumii 6e3 Harpy3ku Ha Basly; Npu 3TOM Mo 06MOTKe AKOPSA NPOXOAUT NPaKTUYECKN TONbKO peak-
TUBHBbI TOK.

TexHonoruyeckas aBTomaTuka (CAY F'A) gomkHa obecneunBaTb NepeBoj rugpoarperaTa us reHe-
paTOpPHOI0 pexmnma B Pexxum CUHXPOHHOTO KOMMeHcaTopa n obpaTHO, a TakKxe paboTyarperaTa B pexu-
Me CUHXPOHHOr 0 KoMNeHcaTopa.

B pexviMe CMHXPOHHOT 0 KOMNeHcaTopa TexHoNornyeckas aB TomaTKa Ao/mkHa o6ecneymBaTb HOp-
MasibHoe PYHKLMOHMPOBaHUE CUCT eMbl 0TXaT NS BOAbl U3 0T cacbiBatoLLeli Tpy6bl.

5.2.2A YnpasneHwue arperatamu F'A3C

ACY Tl obecneunBaeT ynpasfneHne paboToli TA B HACOCHOM ¥ TypbuHHOM pexnmax. Cuctema gosmkHa
ynpaBnsATb KOMMYTaUWOHHON annapaTypoil u BcnomoraTesnbHbIM 060pyAoBaHvemM ansa nycka A B n060m
pexunmMe. HeckonbKo OCHOBHbIX (DYHKLWIA, nerko ocylyectesnsembix BACY TI1. BKOYAKOT yueT BpeMeHu paboThbl
A B HACOCHOM pexume, aBToMaTU4YeCckuii nepesanyck Taiimepa, korga A He yaaeTcs nyCTUTb B yCTaHOB/EH-
Hoe BpeMs, onpefeneHune kakoin A fo/mkeH 6bITb BK/IKOYEH A1 ONTUMM3aLUN pexnma paboTbl arperaToB MHO-
roarperatoil ctaHumMn. 3TU YHKUMM MOTYT ObiTb OCYLLECTB/IEHbl HA CTAHLMOHHOM YPOBHE NpW NPSMOM
ynpasneHun A unu ¢ nomolybio cpeacts CAY M’ A MHoroypoBHeBoit ACY TI. OCHOBHble NpeumylLecTsa
ucnosb3oBaHua ACY Tl gnsa ynpaeneHus pexvMmom paboTsl arperatamu FA3C; npocToe TexHuyeckoe obeny-
XWBaHWe. npoctas MoandmKaLma v NOCTOAHHbIA 4OCTYN K ANArHoCTMYECKON nHhopMaL .

TexHonorunyeckaa asTomaTuka (CAY M'A) gomkHa obecneunBaTb ynpaB/ieHne NpoLeccom nepesoja
arperaTalASC n3reHepaTOpPHOro NN KOMNEHCAT OPHOIO peXnumMa B HaCOCHbI M obpaTHO, a Takxe pabo-
ToliarperaTa BKaXA0M N3yKa3aHHbIX BblLLe pexuMoB. MNpy 3TOM ynpaBneHune JO/MKHO OCYLLLeCTBNATbCA B
creayoLmnx cuTyauunsax:

- HOpMasbHbIVi NYCK B FeHepaT OPHbIA pexuMm.

* 3KCTPEHHbIN NYCK B reHepaTOpHbI peXnm:

- NMYCKB PEXMWM X0/I0CTOro XoAa TYPOUHbI:

- NYCKB PeXum XonocTOoro xo4a reHeparopa:

* HOpMasibHbIli NYCK B PEXWUM CUHXPOHHOT O KOMMNEHcaTopa C reHepaTOpHbIM BpalleHneMm:

- nepeBoj 13 FreHepaTOPHOr 0 pexnma B PeXnUM CUHXPOHHOIO KOMMeHcaTopa C reHepaTOpHbIM Bpa-
LieHneM 1 06paTHO:

- HOpPMasibHbI MYCK B HACOCHbIN PEXUM:

- 3KCTPEHHbI MYCK B HACOCHbI PeXUM.

- HOpMasibHbIli NYCK B PEXWUM CUHXPOHHOT 0 KOMMEHcaTopa C HACOCHbIM BPaLLeHNeM;

- nepeBoj 13 HACOCHOI O pexunma B PeXMUM CUHXPOHIONO0 KOMMeHcaTopa C HACOCHbIM BpalleHuem 1
obpaTHo:

- NepeBoO/ B HACOCHbI PeXNM U3 FeHepaTOpHOropexnma n obpaTHO:

- nepeBoj N3reHepaTOPHOIro pexrmMa BpPeXMM CUHXPOHHOI0 KOMMNEHCAT 0pa C HACOCHbIM BpaLl,eHnem
1 obpaTHo:

- NepeBoj N3HACOCHOIO peXxnma e pexmm CUHXPOHHOI0 KOMNEeHcaTopa C reHepaTOpHbIM Bpall,eHnem
1 obpaTHO.

- NepeBoOj M3 pexuma CUHXPOHHOT0 KOMMNeHcaTopa C FreHepaT OpHbIM BpaLLeHVEeM B PEXUM CUHXPOH-
HOro KOMrMeHcaTopa C HACOCHbIM BpallleHneM nobpaTHO;

* HOpMaJlbHbIi OCTaHOB U3 FreHepaTOPHOro pexnva:

- aBapuiiHbIi 0CTaHOB N3 FreHepaTOPHOr O PEXMMA;

- HOpMasbHbIl/i OCTaHOB U3 peXnMa CUHXPOHHOT0 KOMMNEHcaTOopa C reHepaTOPHbIM BPaLLeHNEM,;

- aBapwiiHblii OCTaHOB M3 peXrnMa CUHXPOHHOT0 KOMNEHcaTopa C reHepaTOpPHbIM BpalleHneM;

* >l0pMasibHbIii OCTaHOB U3 HACOCHOT 0 PeXMMa,;

* aBapuiiHbIli OCTaHOB U3 HACOCHOT O pexnma.

HOpMasibHbI OCTaHOB U3 peXrMa CUHXPOHHOT0 KOMNEHCaTOopa C HACOCHbIM BpaLL,eHUeM:
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- aBapuiiHblli OCTaHOB U3 peXxrMa CUHXPOHHOT 0 KOMMNEeHcaTopa C HACOCHbIM BpaLLleH/eMm.

5.2.2.5 OnTumusauunsa paboTbl rMApoTYPOUHbI

Mop onTuMusalmen paboTbl rMAPOTYPOUHBI MOHMAETCS BbIGOp pexvma ee paboTsl, NPy KOTOPOM 6yayT
YO0BNETBOPSATLCA KPUTEPUN:

a) paboTbl Typ6UHbLI B 061acTu makcumyma Krg;

6) paboThbl TYPOUHbI C MUHUMA/IbHBIMU NOTEPSMU HANopa U MOLLHOCT 1:

B) paboTbl TYpOMHbLI B 061aCTU AONYCTUMOIA N0 BeIMYMHE BUbpauuu, bueHus Bana;

r) paboTbl TypbVHbI C MMHUMANbLHOM KaBUTaumeil.

[ns ynpaBneHuns pexvMom paboTbl TYpOMHbI Heo6Xxoauma nHopMaL s OT 4aTUNKOB YPOBHSA BEPXHETO U
HWXHero 6behoB 0 BeNnUHE NOTepPb Hanopa B BOAONPOBOASLLMX COOPYXEHUAX, 3HAYEHUAX pacxoaa BoAbl B
BOAOMPOBOAALLEM TpakTe TypOUHbI, 3HaYeHns BU6GpaLum 1 bneHuns Bana, a Takke aHepreTMyeckne v kasutaym-
OHHble XapakTepUCTUKN TYPOUHBI.

5.2.2.6 KOHTpPO/1b COCTOSAHUA COPOYLEPXMBAIOLNX PELLETOK

TexHonorndeckan astomatuka (CAY [A) arperata fo/mkHa obecneymBatb MHGOPMALMIO O CTENeHu
3aCOPEHHOCTN COPOYAEePXUBAOLWNX pelleTok, U3Mepsas YpOBeHb BOAblI A0 W MOCNe COpoyAepXUBaIoLLMUX
COOpPYXEHU. ITa NHhopmauns NCnosb3yeTcsa AN NAaHUPOBaHUS MEpPONPUATHIA MO OUYNCTKE COPOYAepXKMBa-
I0LLMX peLleTOoK, a Takxe Npu onTuMmnsaunm paboTel rmapoTyp6uH 1 BbiGOpe cocTaBa paboTatoLmx arperatos u
pacnpegeneHnuy MexLly HUMN akTUBHOWN 1 peakTUBHOW MOLLHOCTHU.

5.2.2.7 Ynpas/ieHne 3aTBOPamMmun BOAOC/IBHOM MNAOTUHbI, yNpaB/ieHe BbIGOPOYHbIM BOA03a60-
poM HanopHoro 6acceiiHa

OpHoOW 13 3afa4 ynpasneHus pexmmammn F3C ABnsieTcs NojaepXxaHue 3alaHHOro pacxoaa, YpPoBHS U
TemnepaTypbl BOAbI B HUKHEM 6bede, 4T0 onpegenseTca TpeboBaHNAMN HEIHBPIe TUYBCKUX BOLOMNONb-
3oBaTenel.

Mpy ncnonb30BaHNM MHOTOCEKLMOHHBIX NI0CKMX 3aTBOPOB BOAOC/IMBHON NAOTUHBLI MOXHO obecneun-
BaTb 3a60p BOAp! C AONYCTUMOI ryOMHbI BOAOXPaHUANLLA, ECIV UMEeTCa onepaTnuBHan nHopmauyms o 3Ha-
YeHUAX TemnepaTypbl BOAbl B BEPXHEM U HXHEM Obedde. YpaBreHne MHOrOCEKLMOHHbIMY 3aTBOPaMmn MOXeT
6bITb TaK e Nosie3Ho AN15 PeryipoBaHns pacTBOPEHHOIO B BOJEe KUCI0POoAa.

5.2.2.8 YnpasneHune nyckom rnpu notepe nutaHusa (Black start control)

Mpu oTKNtOUEHNUM NUTaHUA TSC CO CTOPOHbI IHEProCUMCTEMbI MMOTEPE COBCTBEHHbIX HYX [ CTAHL N HEO6-
XO[IMMO OCYLLECTBUTb TakK Ha3blBAEMbIii «TEMHbI» MYCK arperaTos.

Ynpae/nieHue nyckom arperarta [o/DKHO OCYLLEeCTBASATLCA Kak aBToMaTuuecku (Mpu nofaye nuTaHus Ha
yCTpoiicTBa aBTOMATHKM), Tak ¥ BPYUHYH0 C NoAaueii KoMaH/bl C LeHTPasibHOro UM MEeCTHOTO NyfbTa ynpasse-
HUSA.

5.2.3 UeHTpanusoBaHHOe ynpassieHne

LleHTpann3oBaHHOe ynpaBfieHMe OCYLeCTBNSETCS Ha BepxHem (CTaHLMOHHOM) YpPOBHE uepapxuuv
ynpasneHus ACY TI. LleHTpasiM30BaHHO pellatoTcs 3ajayuv ynpaBreHus arperataMu u arperatHbiMu 6/10ka-
MK, 060pyAOBaHNEM pacnpefennTesbHbIX YCTPOCTB, CTAHUUOHHBIM MaC/IsiHbIM X035/CTBOM, KOMMpeccop-
HbIMW BbICOKOTO U HW3KOTO AaB/IeHNS, HACOCHbIMU CTAHLMSIMU OTKaYKM BOAbl U3 NPOTOYHON YacTu TypOUHBI,
HaCOCHbIMU MUTLEBOIO BOAOCHABXEHWS, 3aTBOPaMM1 BOAOCNBHON NNOTHHbI, & TaKXe 3afa4n KOHTpons, gnar-
HOCTVKM U 3awuTbl 06 EeCTaHLNMOHHOIo 060pyA0BaHNS, N3MEPEHNSA U pacyeTa 06l ecTaHLMOHHbIX napameT-
poOB. U3MEPEeHUs 1 pacyeTa napameTpos cocTosHUA 'TC. cbopa, HAKOMIEHNs, XPaHEeHUs, apXUBUPOBAHUA 1
npeacTaBneHns MHpopMaLnn 0 pexmume U COCTOSIHUM 06OpPYAOBaHNA U COOPYXEHW CTaHuuu, nepegauun
[JaHHbIX N0 TEXHO/IOTMYECKUM N ANCNEeTYEPCKUM KaHanam CBA3N.

5.2.3.1 YnpaBrieHue arperatamun

Mpu ueHTpanusosaHHOM ynpasneHun A pewaloTca 3afayn rpynrnoBoro peryiMpoBaHns 4acToTbl,
aKTUBHOW 1 peakTUBHOI MOLLHOCTK, BbiGOpa cocTasa paboTatoLero o6opyoBaHus (arperatoB) v pacnpege-
NeHNA aKTUBHOI 1 peakTVBHOW MOLLHOCTY MeXAy HUMK. Takxe A0/DKHbI peluaTbCa 3aj4ayum 3anycka nporpaMmm
TEXHO/IOTMYECKOW aBTOMATUKM, B YACTHOCTM Nycka W OCTAHOBKMW arperaTtoB, nNpoBepka paboTocnoco6HOCTM
C/CTeM aBTOMaTuKu arperaTtHoro yposHs (CAY TA).

MpumeyaHne — Boneenoapo6HO3aAayn rpynnoBOroypoBHS onpeaenstoTCcA cTaHgapTamMmu opraHusaymii,
NPoeKTUpPYyLWNX U akecnayaTupyrowmnx FraC.

5.2.3.2 YnpaBrieHVe pacnpefenutesibHbIM yCTPOICTBOM, BOAOC/IMBOM M BCMOMOraTesibHbIM
obopyaoBaHneM

YnpaeneHue pacnpeenuTesbHbIMU YCTPOACTBaMU A0KHO OCYLLECTBASAThb (PyHKLMN:
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- 3alnThbI:

* NPOTVBOABAPUIHOWN aBTOMATUKK:

- CUrHanusauum, n3mepeHunii n onepaTWBHOIO yNpaBneHus:

- KOHTpPO/A 1 ynpasneHns o6opyAoBaHneM 1 cpefcTBaMu aB TomaTm3aumm.

ABTOMaTMNYeCcKoe ynpasieHne BOAOCNBHbIMU COOPYXEHUAMU AO/IKHO 06ecneunBaTb PYHKLNN:

* KOHTPO/MAMynpaBfeHus 3aTBOpamu 1 rMaponpreogamu 3aTBOPOB 6eperoBbiX BOAOC/TMBHbIX COOPY-
XEHUI (Npy nx Hanuuuw):

* KOHTPO/IANOMOXEHNA N COCTOSHUA 3aTBOPOB BOAOCOPOCHON YacT W NAOTUHbI.

ABTOMaTUYeCcKoe ynpaBfieHne 3neKTPoCHabXeHneM COOCTBEHHbIX HYX[ AO0/MKHO OCYLLeCTBAATb
PYHKLUNK:

- 3aWnThbl

- CUTrHanusauumn, n3mMepeHuin n onepaTWBHOIO yNpaBIeHUs:

* KOHTPO/A 1 ynpasneHns o6opyAoBaHneM 1 cpefcTBaMn aBTomMaTun3aumm.

ABTOMaTUYecKoe ynpas/ieHne CTaHUMOHHbIM MacnoXo3A/CTBOM JO/MKHO obecneynBaTb ynpasne-
HWe npoLeccamu BbIBOJa Mac/ioHano/IHEHHOro 060pY/J0BaHNA BPEMOHT 1 M3 PEMOHT @, NpoL,eccaMn Macsio-
NoAroTOBKW, Mac/ioHacocamu 1 3anopHoin apmaTypoil.

ABTOMaTUYecKoe ynpasieHne NHeBMaTNYEeCKUM X035ACTBOM CTaHuum obecneynsaeT aBTomMaTu-
3auuio yrnpas/ieHns NHeBMaT MYeCKM 060pyioBaHNEM MALLMHHOMO 3a/1a BbICOKOIrO U HA3KOFO faBneHus. B
4aCTHOCT W JO/MKHbI pellaTbes 3a4a4v aBToOMaTNYeCcKoro ynpas/ieHns KoMmnpeccopamu 1 3anopHoi apma-
TYPOIi. KOHT PO/ COCTOAHNA NapaMe T PoB pexunma paboTbl 060pyf0BaHNSA MTHEBMOX03SMCcTBa (Temnepa-
Typbl. AaBNEHUS, YPOBHA Macna v BOAbl) M 3alMThl 0T BO3HUIOBBHUS HELUWTaTHbIX CUTYyauuit.

ABTOMaTUYeCcKoe ynpas/iieHne TexXHNYeCKMM BOJOCHAOXEHNEM 1 CUCTEMOI NOXapoTYLUEHNs JoN-
XKHO OCYLLEeCTBAATb PYHKL MU KOHT PONS COCTOAHUSA 060pyL0BaHNA 1 NOXAPHOW 06CTaHOBKW, ynpaBieHne
yCTpOACTBaMN 1 3aNOPHOI apMaTypoii CUCTEM NOXapPOTYLUEHUS.

ABTOMaTUYECKOe ynpaB/ieHNe OTKauKON ApPeHaXHbIX U apTe3naHCKuX BOf [O/MKHO obecneunTb
aBTOoMaTM3auMIo npouecca oTKaykyM BoAbl, NocTynawLweil n3 gpeHaxHblX CKBaXKUH, OT NpoTeyeKk BoAbl
yepes Teso NNO0TUHbI, 3aaHne MNIC. ynnoTHEHNA 3aTBOPOB HUKHETO 1 BepXHero 6bedoB, C MOHTaXHOWA
naowagKkn n Kpblwek TYpOuH rugpoarperaTos.

MonHbIVi NnepeyeHb 06LeCTaHUMOHHbBIX CUCTEM aBToMaTM3auun, 3aBNCALLNI OT KOHCTPYKTUBHbIX
ocobeHHocTell F3C 1 ee 060pyAOBaHNSA, fO/KEH OblTb KOHKPETU3MPOBAH B CTaHfapTax akcnayaTupyo-
wux F3C opraHusaumnii n 3afaH B TEXHUYECKOM 3aaHun Ha pa3paboTkyACY Trl.

5.2.3.3 pynnoBoe perynMpoBaHue akTUBHO U peakTUBHOW MOLHOCTU 3/1EKTPOCTaHLUM

CucTema lPAM fo/KHA BbINOHAT b PYHKLUK:

- aBTOMaTMNYeCcKoro BefeHuns rpaduka n1aHoBOW MOLHOCT M CTaHLun:

* opraHusaunn MHPOPMaLMOHHOT0 06MeHa C CUCT EMHbBIMU CpeACTBaMn aBTOMaTUYECKOr0 perynu-
pOBaHWA YacTOTbl M aKTVBHOW MOLLHOCT W A/18 NOlyYEeHWS BHENIAHOBOM 0 3aaHNS MOLLHOC T U:

- pacuyeTa 3aaHNsi MOLLHOCT M YacTOTHON KOPPEeKLUH;

- pacuyeTaCcyMMapHOro 3afjaHus MOLHOCTU ANs rugpoarperaTos:

- aBToMaTWYECKOro pacrnpeenieHns Harpysku Mexay NoAK/IIYeHHbIMY arperaTamu;

- aBTOMaTMWYeCcKoro nycka u oTKIOYEeHUs arperaToB (eC/IM 3T0 HE06XOANMO /15 BbINONIHEHNSA Nna-
HOBOTO 3aJaHus NIOLWHOCT U U NOoAAEPXKaHNSA HOPMaTMBHOIO AnanasoHa BTOPUYHOIO PeryimpoBaHus).

ABTOMaTUNYecKoe pacnpefiesieHne Harpysku Mexay nofkaioyYeHHbIMU K LeH T panbHOMY perynaTopy
'PAM arperaTamu J0/HKHO MPOU3BOANT bCA C y4e T OM Ha/IMuMA HexenaTeNbHbIX 30H paboTbl arperaTos
no ofiHOMY U3 KpUTepUeEB:

- paBeHCTBO3HaYeHWli aKTUBHON MOLLHOCT M UV NOMI0XEHUA OCHOBHOTO perynmpyoweroopraHa lA,;

- MUHUMYM CYMMapHbIX NOTEePb MOLWHOCT U AN pacxosa BoAbl Yepe3 arperaTbl [9C npuydyeTepas-
NMYnii B aHepreTUYecknx xapakrepmcTunkax rA.

Mpu pacnpegeneHun Harpysku mexay A no KpuTeputo makcumansHoro Krna rPAM gonxeH yunTbl-
BaTb ONpefesieHHbIN (paLnoHanbHbIil) cocTaBarperaTos.

3afjlaHusA LeHTpasibHOro perynaTopa 4o/KHbI BbINOMHAT bCA UHANBUAYaNbHLIMUY PEryNsTopamu yac-
TOThbIBpaleHnsarperaTos. [TpaAMoe feiicTBYe LeH T PasibHOro perynaTopaHa UCNONHUT e/lbHble OpraHbl
arperaTa, B TOM Yucne Ans UsMeHeHus pexmma ero paboTbl, He flonyckaeTcs.

pynnoBoe perynnpoBaHne Hanps>KeHus 1 peak TUBHOM MOULIIOCT U AO0/MKHO OCYLeCTBAATbLCA npu
NMOMOLLM LeH T panbHOro perynaTopa HanpsXXeHus, obecneunsaroLLero:

- aBToMaTUWYecKoe BefeHne rpaduka HanpsxXeHns Ha WuHax cTaHumm:

- aBTOMaTMU4YecKoe pacnpefeneHme peak TUBHOM MOLLHOCTU MeXAy NOAKNIOYEHHbIMY reHepaTopa-
Mu;
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- aBTOMaTUYeCKOe MU3MEHEHME PEXMMOB PaboT bl reHepaTopoB (C/IN 3T 0 HEOGXOAMMO A5 NoAAep-
XaHUs 33[aHHOT 0 YPOBHS HANPSKEHUS HA LUMHAX CTaHLum).

ABTOMaTUYeCcKoe pacnpejeneHrne peakTUBHOW MOLWHOCT U MexXay NOAK/UEHHBIMU K LIeH T pasibHO-
MYy perynsiTopy reHepaTopamu A0/HKHO MPOU3BOAUT bCS MO OL4HOMY 13 KPU T EepUEB:

- paBeHCcTBO TOKOBpOTOpA.

- paBeHCTBO CyMMapHbIX 3HaUEHUIT peak TWBHOI MOLLHOC TV reHepaTopoB.

3afaHvs LeHTPanbHOroperynsTopaHanpsKeHNs 4O/MKHbI BbINONHAT bCA UHAVBUAYSTbHBIMU Pery/isi-
Topamu Bo36YXAeHUs reHepaTopoB.

MpsiMoe AeiicTBMe LLeHTPanbHOro PerynsTopa Ha peryivpoBaHne ToKa poTopa reHepaTopa um
UCMO/IHUT e/IbHbIE OpraHbl, 06ecneunBaioLLne U3MEHEHNE PeXxuMa paboThl arperaTa, He fonyckaeTcs.

3afaHue no peak THUBHOI MOLHOCT Y, (DOPMUPYEMOE AN KAXAOT0 reHepaTopa LeHTpanbHbIM pery-
NATOPOM HanpPsXKeHUs, He 4O/HKHO NPEnsTCTBOBATbL (DOPCUPOBAHUIO BO3GYXAEHNS.

5.2.3.4 OnTUmMM3auNs pexnma no Boge U akTUBHO MOLLHOCTH

OnTwumnsauus pexuma paboTbl [3C ocywecTBAAETCA NPU BbIbOpe ONTUMaTLHOIO MO 3a4aHHOMY
KpUTEpUo cocTasypaboTawLmnx arperaToB vpacnpeseneHuno Mexay 3afaHHo UMY ak T UBHOM MOLLHOC-
Tu. Mpy BbIGOpE cOCcTaBa arperaToB A0/HKHA 6bITh 06ecneyeHapaboTa cTaHUWm C 3afaHHbIMY 3Ha4YeHUS-
MW paboyelii N pe3epBHON MOLWHOCTU, a TakKKe BbINONHEHNE 3afaHHbIX OrpaHUYeHWin no
Npov3BOAN T ENbHOCTUW BCNOMOraTe/lbHOro 06opyfoBaHus. Mpu 3TOM A0/MKEH BbIMOHATbLCA 3afaHHbIi
KPUT epunii 3KOHOMUYHOCT U paboT bl CTaHLMKN B 3a4aHHOM VHTepBasie BpeMeHV NPK 3afaHHbIX PEXUMHbIX U
T EXHOMIOMMYECKNX OrpaHnyeHnsax.

Oco60oe 3HaueHue nNpu onTuMu3auun pexxmma NC UMeT orpaHuyeHns, obecneynBarLLne Hafex-
HOCTb paboTbl 060PYAOBAHUSA U COOPYXEHNA TIC. a TaKKe OrpaHNYeHNsi Co CTOPOHbI BOAOXO3ANCTBEHHO-
ro Komnjekca. 3TW orpaHNyeHns 3aalTCsA opraHaMn ynpaB/ieHns BOAHbIM X03AMCTBOM U NPUPOAHLIMU
pecypcamMmu M oTpaxalw T NoTPebHOCT U B BOAE NPOMbILLIEHHbIX, CE/IbCKOX035AWCTBEHHbIX, TPaHCNOPTHbIX,
N Apyryx BOAONOTPBOUTONEN.

Bof0X0351AC T BEHHbIE OrPaHNYEHUS SBASI T CA CTPOrvMMuy 1 onTumMusauus pexmnma lr3C no moupocTH
1 BbIpab0TKe BO3MOXHA T 0/1IbKO MPU YCNOBUN NX 065132 T €/IbHOT O BbIMO/THEHUS.

5.2.3.5 YnpaBneHue 06BO4HbIM KaHanoMm (beperoBbiM BOAOCO6pPOCOM)

OrpaHvyeHns No MUHUMYMY pacxofa Bofbl B HMKHUIA 6bod MOC yacTo NpoAnKTOBaHbl Tpe6oBaHNAMM
OPOLLIEHNS N OKPYXatoLL el cpesibl. ABTOMATMYECKN ynpaBiseMblil nponyck BOAbl Yepe3 06BOAHON kaHan byaeT
60nee aheKTNBHBIM, YEM MPOCTOE yNpaB/ieHne OTKPbITUEM U 3aKpbITUEM 3aTBOPOB, Tak kak ACY T moxeT
60/1ee TOYHO B peasibHOM BPeEMEHU onpeaensaTb Tpebyemblli pacxoj nonycka BoAbl B HUKHWI 6bed ¢ yueToM
[eNCTBYIOLWMX 3HAYEHWUIA Hanopa v ApYrux napameTpos.

5.2.4 BHelHee ynpaBneHue

BHeluHee ynpaBneHune n3 ogHOro unu 6onee LEHTPOB yNpaBneHus, pacnosioxeHHbIX Baaneke ot MN3C,
ABNSAETCSH O4HUM U3KOMMOHEHTOB ANCMNETYEPCKOro yNpaB/ieHns sSHeprocucTemoii. NMepcoHan B MecTe BHELLHe-
roynpasneHns 06bIYHO OTBETCTBEHEH 3a DYHKLMOHNPOBaHVE HECKOIbKMX 3NEKTPOCTaHLNI M BO3MOXHO B3aw-
MoAeNCcTByeT C APYTVMY LLeHTPaMu yrnpaBneHus (PermoHaibHbIMy, 4PYTMMy NOCTaBLMKaMy MOLLHOCTH).

K dhyHKL MM ArcneTyepcKoro ynpasieHns, KOTopble 0ObIYHO BbINO/THAIOTCA BHELUHUMU LIeHTPaMu, OTHO-
cATCA:

a) cornacoBaHvie peXxvnMOoB 3/1eKTPOCTaHLWi B COOTBETCTBUM C TPE6OBAHVUAMMU Y KPUTEPUSIMU, YCTaHOB-
NEHHbIMW KOOPAMHAUMOHHBIMY LLeHTpaMmn (CUCTEeMHbIM onepaTopoM, onepaTopaMy pbiHKa 3/1eKTPO3Hep-
My nMoNpCTUNT. 4.):

6) ynpasiieHve pe3epBoM A/19 NoALepXaHNa yCTORYMBOCTN 3HEPrOCUCTEMBI;

B) NJiaHMpOBaHWe NepeToKoB MOLLHOCTH;

r) aBTOMaTM4eckoe ynpas/fieHne reHepauveil, Bkoyas peryimpoBaHue 4acToTbl (3To TpebyeT cornaco-
BaHWA C A4PYTMMU YHacTHUKaMU ynpaBieHns, C KOTOPbIMY CUCTEMA MOXET B3aMMOAelicTBOBaTb):

[) NPOrHoO3 Harpysku Ha yac Bnepeg;

e) 3arpyska MHui anekTponepeaayn (MeXCnCcTeMHbI NepeTok);

X) KOHTPO/Ib CObITA 3/1IEKTPOIHEPTUN.

B3aumMoCBSA3b 3N1E€KTPO3HEPreTUYECcKNX CUCTEM 1 HEOOXOAMMOCTL YNpaBeHNs reHepauunein u Mmexcuc-
TEMHbIMW NepeTokamu 3/1eKTPOIHEPrM NPUBEN K HEO6XOAVMOCTY NMOCTPOEHUS aB T OMa T U3NPOBAHHbIX CUC-
TEeM ANCneTUYepCcKoro ynpasneHns, BkaovaWwmnxACY TManekTpocTaHuuin. ACYTI I'3C saBnseTcs YacTblo
aBTOMaTU3MPOBAHHON CUCTEMbI AUCNETYEPCKOro yNpaBieHnsa aHeprocucTemamm.

Mpoektupyemas ACY TN N'SC gomxHa B3aumogeiictBoBatb ¢ ACY, BeAyLWMMUN BHELLUHee yrpaBrieHne
r3C. Ans koopauHauum ACY pas3nnyHbIX YPOBHEWR nepapxmyeckoi cxembl ynpaBaieHus 3HeprocMcTemoin fon-
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XMbI 6bITb YCTAHOB/IEHbI OCHOBHbIE NPUHLIMMbI COrTacoBaHnsA paboTbl ITUX CUCTEM ynpasieHuns. Jo/KHbl ObITb
onpegeneHbl OYHKLMOHAbHbIE OrpaHnYeHuns 1 TpeboBaHns No obecneyveHno MHopmaLmeli AN MeCTHOro
ynpasrieHusa N9C.

BHelwHeoynpasneHne N3C ocyLecTBISeTCANOCPEACTBOM y4YacTUNA ee BaBToMaTNYEeCKOM perynu-
pOBaHMUN HaNpPsXKeHWA npeakTUBHON MOLLHOCT Y, NPOTUBOABapPUiiHOM aB T OMaT MKe 3HEPTrOCUCT EMBI.

[o/mkHO 6bITb NpeAycMOTpeHo nogkntoveHne NSC KynpasieHnto oT:

- UEeHTpasbHOI KoopanHupyowein cucTembl APYM eanHOM 3HEPrOCUC T EMBI:

- TeppuTOpWanbHOi LeHTpanm3oBaHHol cucTembl APUYM 06beanHEHHO 3HEPTrOCUCT eMbl:

- pervoHanbHO LeH T panan3oBaHHo cucTembsl APYM aHeprocucTemsl.

Be3sonacHocTb akcnayaTauyuu FA npu nx ysacTum BAPYM obecneunBaeTcs:

- paboTolilA BAONYCTMMbIX MO YCNOBUAM 3KCNyaTaLum pexumax, ycTaHOBNEHHbIX MHCT PYKLUAMU
no akcnayaTauuv o60py[0BaHNS Ha OCHOBE YKa3aHuii 3aBoAa-n3roToBNTeNs Ha Nepmof ycTaHOBNEHHOT O
Ccpoka akcnnyaTauuv A namno pesynbTaTaM TexHUYeCKoro ocenaeTeNbCTBOBaHUA NPU NPOAJ/EHNN CPO-
Ka akcnnyaTauum rA:

- HacTpoiikoicucTembl TPAM F3C. obecneunBatoLLeii M13meHeHne MowHOCTU A Bnpegenaxperynum-
poBoYHOro gnanasoHa A c fonycTUMbIMU NapaMeTpammn peryinposaHuns, c3anpeTomasToMaTN4eckoro
nepexoga A yepes 30Hbl OFPaHNYEHHO N HeJOoNyCTMUMOW paboTbl NpU 0TPaboTKe BTOPUYHOIO 3a4aHus
3C oT yeHTpann3oBaHHo cucTembl APUM;

- 6/10KMPOBKOWA ynpaBieHns ak TUBHOWN MOLLHOCT bio MA 0T cucTemsl FTPAM nyTem aBToOMaTUYECKO-
ro oTknwyeHnsa MA oT ynpasnernusa FTPAM npu cpabaTbiBaHUM TEXHONOrMYecknx 3awuT FA. npu Bbixoge
napameTpoB akcnayaTauuu MA (B Tom uncne BubpaLmoHHbIX, TEN0BbIX 1 Np.) 3a A0NYCTUMble Npeernsbl.

AnaT3C. npusnekaeMbiX KAPUM. 3agatoTcsapesepsbl [OC Ha 3arpysky upasrpysky, cyyeTom auana-
30Ha perynnpoBaHuns, 3asaBleHHOro co6¢cTBeHHKOM M3C.

Mpw onpeaeneHnn pexnMoB 1 anropuTMoB paboTbl cucTembl TPAM fOMXHBI yYNTbIBAT bCA 0T KO-
HeHVA hak TUUYECKNX TexXHMUYecknx napame TpoB paboThl FA. yyacTByowero BAPYM. 0T ero npoekTHbIX
napameTpoB.

Mpu yyacTum FrC BAPYM BenuumHa AnanasoHa, npefocTaBnsieMas 3aNekTpocTaHuneli ona perynu-
poBaHuA. fO/HKHA onpefensaTbCa UCXOAA U3 (hakTNYeCcKoro cocToAHMA o6opyosaHmsa MN3C.

ABTOMaTMYecKoe NpoTuUBOABapUiiHOE ypaB/ieHne B 3HeprocucTeme peanusyeTca NocpeacTBOM
nNpoTMBOAaBapuiiHOl aBToMaT UKW, 06ecneynBaloLLeil BbINONHEHNE CNeay oL X yHKLNIA:

* nNpefoTBpaLleHne HapyLeHNa yCTORUYNBOCT M 3HEPTOCUCT EMBI.

- NIMKBUAALMA aCUHXPOHHbIX PEXNMOB:

- orpaHuyeHune CHIKEHNA UV NOBbILLEHUSA YacTOTbl:

- orpaHuyeHve CHKEHNA UMW MOBbILLEHUS HaNPsXXeHns:

* nNpefoTBpaLeHne HeJonycTUMbIX Neperpy3ok 060pyA0BaHUS.

ABTOMaTMWKa NpefoTBpaLLeHNA HapyLLEHNS yCTONYMBOCT N OPraHn3yeTCsANo nepapxmyeckomy npu-
HLUMNY 1 COCTONT U3 O4HOIO WU HECKO/bKNX YPOBHEI:

- YPOBEHb e4VHOl 3Hepre TU4Yeckon cucTembl Poccuiickoi Pegepauun:

- YPOBEHb ANCNETYEePCKOro ynpasneHns 06befuHeHHO 3HEProcncTeMbl:

- YpPOBeHb 06BEKT 0B 3/1eKT PO3HEPTre T UKN.

PyHKLUUM NPOTMBOABAPUNHONO yNpaB/ieHnsa peannsyoTCcsa NoOCPeACcTBOM C/eAyLWmnX YNpasBasoLwmx
BO3A€ECTBUIA:

KpaTKOBpeMeHHas (MMNyNbCHas) N AT eNbHasa pa3rpyska sHepro6/10KoB.
- OTK/I0YEHNE reHepaTOpPOB:

OTK/IYEHNe Harpy3km noTpebrnTenein anekTpUYeCcKon aHeprum:
dhopcrpoBaHne BO36yXeHNA reHepaTopoB:

[leneHne aHeprocMcTeMbl Ha HECMHXPOHHO paboTarLmne YacTu:

- aBTOMaTW4YecKas 3arpyska reHepaTopoB:

- 3/1eKTPUYEeCcKoe TOPMOXEHME;

- W3MeHeHune TOMNoornn 31IeKT PUYecKoi ceTu:

- U3MEHEeHWe peXxMMoB paboThbl U 3KCNyaTalMOHHOIO COCT OAHUSA YNpaBiseMblX 3/1eMeHT 0B 3/ekK-
TpUYecKon ceTun.

5.2.4.1 YnpaB/fieHue arperatom v BbI6op PyHKLUUI LEHTPANIN30BaHHOIO yNpaB/ieHus

Yucno pyHkuuii ynpasneHus ACY T F'3C gomkHO 6bITh COr1acoBaHo € (PYHKUUSIMU BHELLHUX CUCTEM
ynpasneHus. Yucno v tmn yHkuuii ynpasnenma MNOC. 4OCTYNHbIX A5 BHELWHEro ynpasieHus, 3aBUCAT OT
OCHOBHbIX MPUHLMUMOB YNpaB/eHNA 3HEProcCUCTEMON, COrnalleHnin Mexay HUMN 1 KoMyecTBa 3NeKTPOCTaH-

14



FOCT P 55563—2013

LW, [OCTYMNHbIX BHELWHEMY ynpasfieHnto. ®yHKUMW ynpaBieHus arperataMmu v CTaHUMAMKU, KOTOpble MOTyT
BbIMOJIHATLCA BHELLIHUMU CUCTEMaMK ynpaB/ieHuns, nepeyuncnedsl 8 5.2.3.1 n5.2.3.3—5.2.3.5.

5.2.4.2 YnpaBneHue pacnpefenutesnibHbIM YyCTPO/ICTBOM, BOAOC/IMBOM U BCMOMOraTes/ibHbIM
obopynoBaHnemM

PyHKUMKN, [OCTYMNHbIE A1 BHELWHEr0 ynpaBeHus, aHanornyHbl nepeymciieHHbiM B 5.2.3.2.
5.2.4.3 ABTOMAaTMYeECKOE ynpaBJieHne reHepauuei

ABTOMaTMYeCKOe ynpaB/ieHne reHepalei ocyLLecTBNSETCA B e4MHOM PEFMOHANIbHOM LieHTpe ynpasie-
HMSA 1 NO3BO/IAET PEryiMpoBaTb MOLHOCTb BbIOPaHHbLIX FTEHEPaTOPOB WY 3/1IEKTPOCTaHLMN B peasibHOM Bpe-
MeHU. 3ajaHHble 3HaYeHNs MOLLHOCTW NePUOoANYECKN YyCTaHaBINBaKOTCA CUCTEMON AN UCNPABIEHNS 30HbI
OLLNGKM perynvpoBaHus 1 Apyrnx orpaHnunBatoLLmx ycnoBui.

PacnpegeneHune 30H OWWGKN perynMpoBaHnsa ocyLecTBNAEeTCA Ha OCHOBE: NPSMOro nepeToka, naaHo-
BbIX 3HAYEHUI reHepauyy aHepruu; BbiAaun MOLLHOCTM 3NEKTPOCTAHLMN; OTKNOHEHNS BPEMEHU; OTK/IOHEHNS
4acToTbl 3HEprocucTembl. KoNnyecTso 30H OLWNGKM perynnpoBaHns, yCTAHOBNEHHbIX A5 KaXK4O0W 3n1eKTpo-
CTaHLMW. 3aBUCUT OT YPOBHSA y4acTusa ee B X UCMPaB/IEHNN. YUYacTue 3/1eKTPOCTaHLun B CBOO 0Yepeb 3aBu-
CUT OT yyacTus 3NEKTPOCTaHLUMU B CUCTEMHOM rpadiuke HarpyskuM, MaHeBpPEeHHOCTW, 3anacosB BOApbI,
OrpaHWyeHns no CKOpOCTM Habopa Harpy3ku 3MeKTpoCTaHuMM U YpOBHA HanopHoro 6acceliHa
(BOAOXpaHWAMLLA) Y NOBbILEHNS YPOBHSA HUXHEro bbeda.

KonunyecTBo, TN flaHHbIX U YacTOTa UX 06HOBEHUA [0/MKHbI ObITh YCTAHOB/IEHbI HA 3Tane NpoeKTupoBsa-
HUa ACYTIN I'aC.

PacnpegeneHve HennaHoOBOW MOLLHOCTM A4/15 3/1EKTPOCTAHL MM HE [O/HKHO HapylaTtb orpaHuyeHuii no
3aluTe okpyxatoLei cpegbl nnn 6esonacHocTn o6opyaoBaHmsa. OfHako, B C/lyyae HefocTaTto4yHocTh Ha F9C
MOLLHOCTU 4717 6anaHCMpOBaHUS HEMMaHOBOI Harpy3ku ee npuaeTcs nepegasartb 4PYriM 9N1EKTPOCTaHLMAM,
HaxoAsLWMMCS B 30He PErMoHasibHOro LieHTpa ynpasieHus. Takoe nepepacnpegenexHme npuBoanT K Heo6xo-
AMMOCTY nepecMoTpa nnaHa reHepauun aHeprum 1 NCNosib30BaHNsA BOAHbIX PECYPCOB.

3afaHHas MOLLHOCTb nepefaeTcs 3/1eKTPOCTaHUMAM Kak MaaHoBas MOLLHOCTb 3N1eKTPOoCTaHuuu unm
naaHoBas MOLHOCTb OTAE/IbHOTO arperara.

5.2.4.4 PeMOHTHbIe CXeMbl

PeMOHTHbIE CxeMbl 06bIYHO 33aK0TCA Y KOHTPOIMPYIOTCA BHELLHUMM LLeHTpamu ynpasieHus. TunmyHble
CXeMbl BK/OUAIOT cneayloLee;

a) aBTOMaTMYeckuii C6POC Harpyskn reHepaTopoB NPU U3MEHeHUN KOHPUrypaLumm 31eKTpU4eckoin cxe-
Mbl (819 06ecneyeHnsa JuHaMU4Yeckoli ycToinunBocTm);

6) aBTOMaTMyYeckuii CbpoC Harpy3ku reHepaTopoB A1 PerynnpoBaHnsa 4acToTbl;

B) KpaTKOBPEMEHHYI0 MOAAEPXKKY HANPSHKeHNUA ANA AUMHAMUYECKOW yCTONYMBOCTY;

r) NPUMeHeHve TOPMO3HOro pesncTopa /19 AUHAMUYECKON yCTONUNBOCTMH;

) YMeHbLUeHMe MOLLHOCTW Harpy3Kku 4 perysimpoBaHuns 4acToTbl.

KomaHgbl 6yayT nepefaBaTbCa OT LieHTpa ynpas/eHus Ha anekTpocTaHuuio. O6HOBNEHME 1 Bpems
OTKNUKa cUCTeMbI yrnpassieHnsa F3C ABNATCA KPUTUHECKUMU U JODKHBI OblTb NOAPOOGHO pacCMOTPEHbI Npu
pa3paboTKe PEMOHTHbIX CXEM.

5.2.4.5 LLenocTHOCTb fiaHHbIX

HagexHble fgaHHblie 0 pexume N9C oueHb BaXHbI A1 CUCTEMHbIX AelicTBUiA. OlwmnbKa B faHHbIX 04HOM
cTaHuuu 6yfeT cka3blBaTbCA Ha AeliCTBMAX Oneparopa CMcTeMbl 0 TeX Nop. noka npo6aema He byaeT onpeje-
NleHa nycTpaHeHa C NOMOLL b0 PYYHO KOPPEKLMM AaHHbIX UK NyTeM BBEEHNSA aflbTEPHATUBHOIO MCTOYHMUKA
[JaHHbIX.

Mpu npoektupoBaHun ACY TIM MSC fo/MKHbI OUueHUBaTbCA TpeboBaHUA HAAEXHOCTU MHopMauun n
nocneAcTBus OWNBOK AN MECTHBIX U BHELLHel cucTem ynpasneHnsa. ACY TIN MSC gonxHa 6bITe OTCTPaHeHa
oT c60eB, KOTOPbIe BAUAIOT HA PEXUM PaboTbl CTAHLUN N IHEPrOCUCTEMBI.

5.3 Bo3mOXHOCTU cbopa faHHbIX

ACY TIN '2C gonxHa cobupath 1 obpabaTbiBaTh AaHHbIE O peXxnme 1 coctossHum M3C.

[aHHble MOryT 3anpallmBaTbCs HENOCPEACTBEHHO C JIOKa/IbHbLIX YCTPOCTB, TakuX, kak npeobpasoBaTe-
NV Y AaT4YvKKU, UK C CUCTEM CcOOopa AaHHbIX HKEeNeXallux ypoBHeli ynpaBneHus. 3T jaHHble MoryT oTobpa-
XaTbCsA NepcoHasny, UCnosib30BaTbCA B JIOTUYECKOW Cxeme ynpasfieHus, nepefaBaTbcA Ha 60/1ee BbICOKWMiA
YPOBEHb YNpaB/IeHNS UK COXPaHATLCA M JOKYMEHTUPOBATLCS.

WHbopmauuoHHbIi 06MeH Mexay komnoHeHTaMmu ACY TN gonxeH 6bITb OpraHn3oBaH Ha OCHOBE crefay-
HOLUMX NPUHLLMMOB:
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- UeHTpanusauus ynpasneHus — opMmpoBaHne KoMaHz ynpasneHuns yCTaHOBKON MW TeXHOI0rnyec-
KUM 06 bEKTOM [,0MYyCKaeTCs TOIbKO CPeCTBAMM €ro /IOKaslbHOW CUCTeMbl aBTOMAaTUYEeCKOro ynpaBieHns nnm
MeCTHOI aBTOMATUKN, NMMBO0 C BEPXHUX YPOBHEN ynpasneHus;

- MPUOPUTETHOCTL YNpaBieHna — npu OCYLLEeCTB/IEHUM PYYHOTO MECTHOIO WAV ANCTAHLUOHHOIO LeH-
TpPanM30BaHHOrO ynpas/eHns BbICLUNIA NPUOPUTET AOKHbI MMETb KOMaHAbl MECTHOTO ynpaBneHUsi, HU3LLWIA
NprYopUTET — KOMaHbl BEPXHero (CTaHUMOHHOro) ypoBHA ACY Tr1;

- opraHumsaums ropusoHTanbHOro 06MeHa faHHbIMW — BBOJ, B JIOKa/IbHble CUCTEMbl aBTOMAaTUYECKOro
ynpaBfieHus (arperatHoro ypoBHs) 3HAY€HW TEXHOMNOTMYEeCKNX napameTpoB, CUrHaM3aumMm n 610KMPOBOK,
MCNOJIb3yeMblX B a/ITOPUTMax aBTOMaTUYECKOr0 ynpas/ieHns, [O/IKEH OCYLLEeCTB/IATLCA HENOCPEACTBEHHO 13
NPOrpaMmMHO-TEXHUYECKUX KOMMJIEKCOB CMEXHbIX CUCTEM aBTOMAaTUYECKOro ynpaBfieHus u MHgpopmMaLoH-
HO-M3MepuTeNbHbIX CUCTEM, 6€3 NpefBapuTenbHON Nepefayn Ha BepxHuii yposeHb ACY Tr1.

5.3.1 C6o0p nobpaboTka aHa/IOrOBbIX CUTHAIOB

AHasnoroBble curHasbl 06bI4YHO cobuparTca U 06pabaTbiBalOTCA C MOCTOSAHHON BEMIMYMHOW MHTepBaia
BpeMeHW. HekoTopble napameTpbl, TaKMe, Kak. Hanpumep, TeMnepartypa noAWwunHmka, rmgpasanyeckoe gaB-
NleHve unu BubpaLmsa MoryT u3mMepsTbcs 60nee 4acto, YemM napameTpbl, KOTOPbIe HE U3MEHSOTCA ObICTPO
(Hanpvmep, ypoBeHb BOAbI).

K MeTogam c6opa aHa/I0roBbIX CUTHAIOB OTHOCATCS:

a) nepuogunyeckuii cbop AaHHbIX C MOCTOSHHBIM MHTEPBa/IOM BPEMEHH;

6) U3MepeHue No OTKNOHEHMI. Mpy MasoM M3MEHEHUN KOHTPONIMPYEMOro NapaMeTpa 3arnoM1MHaeTcs
TO/IbKO €ro HayaslbHOe M KOHEeYHOoe 3HauyeHue. [poMeXxyTouHble 3HavyeHuns He chukcupytoTcs. Mpu Bbixoae
napameTpa 3a fonyCTUMbIA MHTepBas (30Ha HEYYBCTBMTENIbHOCTUN) BCE 3HAYEHWSA N3MEPSATCA Y PUKCUPYIOT-
€S C MaKCMMaJsibHOl 4acToTOl;

B) M3MepeHue No HacTyn/eHnto cobbiTUs. Npouecc n3MepeHns 3anyckaeTcs HacTynjaeHMem 3a4aHHoro
co6bITUA. [laHHble cOBMpPalOTCsA C HAMMEHbLLUUM AOMYCTUMbIM UHTEPBA/IOM BPEMEHM OT TOUKM Hayasa nsmepe-
HMA [0 TOYKM OKOH4YaHus. MosBNEeHMEe HOBOro CO6bITMA Bbi3biBAET Nepesanuchb AaHHbIX MNpeablayLiero
n3MepeHus.

Mpu c6opa 1 06paboTka aHaNoOroBbIX cUrHanoB BACY T F9C AomkHbl 06ecneumBaTbCs:

- MepuoaMyecKuii onpoc AaTHYUKOB aHaI0r0BbIX CUrHAN0B ¢ Tpebyemoii yacToT ol onpoca:

* npoBepka A0CTOBEPHOCT M MNONYYEHHOI MHhopMaLuu;

- CrnaxuBaHne M3MepeHHbIX 3HAYEHU B COOTBETCTBUN C TPeOoBaHUAMN TEXHOIOTMYECKUX NOA-
cMcTeMm:

» (hopMUpOBaHNE MaCCHBOB AOCTOBEPHOI aHANOr0BOI TEXHOOMMYECKON NHOopMaLMK:

- hopMUpOBaHUE UHULMATUBHbLIX CUTHA/IOB NPU BbIXOA4E M3MEepsieMblX NapaMoTpOB 3a rpaHuyHble
3HaueHus.

KOHTpo/nb AOCTOBEPHOCTM aHaNI0roBoi MHhopMaLumn MoXeT NPOU3BOAUTLCS MO CeAYHLWNUM KpU-
Tepuam:

* npefenbHbIM 3HAYEHNAM N3MEPSIEMbIX NapaMoTPOB:

* MakCHMasibHOW CKOPOCT U U3MEHEHNSA U3MEPSIEMOro NapameTpa:

- (hyHKLMOHAbHOI 3aBUCUMOCT 1 MEXAY aHa/I0r0BbIMU BENIMYMHAMMU U TOTUYECKON CBSI3N MeXy aHa-
NIOrOBbIMM U AUCKPE T HbIMU NapaMe T pamu:

- COMOCTaB/IEHUNIO pe3yIbTaT 0B U3MEPEHU OT Ay6/1MPOBAaHHbIX faTUYMKOB aHa/I0r0BbIX CUTHAMOB!

- 3Ta/NoOHHbIM faTuvKam (nepuoguyecknii onpoc).

Mo pe3ynbTaTam KOHT PO/ A0/HKEH (DOPMUMPOBATbCS 0606LLEHHbIN NPU3HaK 4OCTOBepHOCTU. [loN-
XHa 6bITb NPpegycMOTpeHa BO3MOXHOCTb 0nepaTUBHOIO NCK/IOYEHNS U3 06paboTKu CUrHanoB 0T Heunc-
NpaBHbIX JaTUYNKOB.

KOHT ponb 0 TKNOHEHUS CUTHA/OB 332 A0MYCT MMble 3HAYEHWSA BbIMO/IHAE T CA A1 LOCT OBEPHbIX CUTHA-
/0B C LMKMIOM BBOZA aHasIoroBbIX CUTHaMN0B. [N8 KaXA0ro curHana AosixHa npegycMaTpuBaTbCcs BO3MOX-
HOCTb 3a4aHnsa 10 Ye ThIPEX YPOBHEN AONYCTMMOCT M (YCTaBOK). 3HaYeHNsi aHaNI0r0BbIX Napame TpoB, A4N1s
KOT OpbIX CYLLEeCTBYT YCTaBK/, JO/IKHbI KOHTPO/MPOBAT bCA HA BbIXOAE M3061acT v AONYCTUMbIX 3HaYe-
HWA 1 BO3BpALL,EHUN B HEE.

5.3.2 C6op nobpaboTKa SUCKPETHbLIX CUTHAIOB

BO/MbIUMHCTBO aBTOMATU3MPOBAHHbLIX CUCTEM Mpea/iaraloT PerncTpaluio nocaefoBaTeflsHOCT guc-
KPeTHbIX cobbITUiA (BKN./BbIKN.). ACY TI fo/XHa AaBaTb OTMETKY BPEMEHM C [OCTATOYHbLIM pa3peLleHreM,
UTO6bI UMETH BO3MOXHOCTb @HA/IM3MPOBATL COCTOSIHWE U NOBeAeHue 060pyA0BaHNS 1 6bICTPONPOTEKAIOLLMX
npoLeccoB.

[OMcKpeTHble COBLITUS, TOYKU TPEBOTU U N3MEHEHUSI COCTOSIHWS SABMSOTCA BPEMEHHBLIMU NPU3HaKamu 1
COXpaHsoTCs B 6a3e AaHHbIX AN1A 6yayLlero aHanusa. Mpumepamm AUCKPETHLIX COCTOSHWIA ABNSAOTCS;
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a) TOYKM COBbITUIA, TAKUX Kak cpabaTbiBaHne posie, BbIK/OUEHWe arperara uiv nHble AelicTBMA oneparto-
pa;

6) TOuKM TPEBOTW, TaKNe Kak HU3Koe AilaBneHne, Bbicokas Temnepartypa;

B) TOYKM COCTOSIHUSA, Takune Kak no3unLus npepbisatens, no3numa KOHTPOSIbHOIO BbIK/OUaTeNs.

[uckpeTHble curHanbl pasgenanTca Ha ABe FPynnbl: NacCUBHbIE U MHULMATUBHbIE. C6op 1 06paboT-
Ka CUrHanoB KaX oW rpynnbl Npou3BoAATCA N0 pasHbIM anropuTmam.

C60p nobpaboTKa MacCMBHbIX 4UCKPETHbIX CUTHA/I0B L0/DKHbI 06ecneynBaTb:

- NeprmoAnYeCcKnin oNpoc ANCKPEe THbIX CUTHAMO0B C 3afjaHHbIM A8 KaXA0r0 13 HUX LiMKIOM onpoca:

- KOHTPO/b [OCTOBEPHOCTU AUCKPETHbIX CUTHANOB C YY4eTOM /IOFMYEeCcKOro aHanmsa Tekylei
MHpopmayuu:

- pervcTpayuio BpeMeH BBOAA CUMHANOB:

- thopmupoBaHue 1 06HOBIEHNE MACCUBOB AOCT OBEPHOI MHGhOpMaLNK.

C60p MHULMATMBHbIX AUCKPETHbIX CUTHAM0B NPOM3BOAMT CSi MO NPOPbLIBaHMIO, a MX 06paboTka — no
cneuuansHoli nporpamMme. MNpunosasneHnMN060ro 4OCTOBEPHONO MHULMAT MBHOIO CUrHana oH oukcnpyeT -
€A C MeT KOV BpeMeHM.

[unckpeTHbIMU LensiMy NOCTOSHHOMO TOKa A0/MKHbI 6bI T b BbINOMHEHbI:

- uenu curHanusauum:

- uenv 6/10KMPOBKK M ynpaBieHus.

5.3.3 O6HapyeHune noxapa, NoXxapoTyLleHne 1 o6ecrneveHne 6e3onacHoOCTU Ntoaeii

CoBpemMeHHass Mofeslb Y OCHOBHbIEe MPUHUMMLI ynpasrieHna MNIC yaensioT NoBbIleHHOe BHUMaHWEe K
CBOEBPEMEHHOMY 06GHapyxeHuto noxapa. ACY TIM FSC MoXeT oCyLecTBAATL TEKYLLUIA KOHTPOIb NapamMeT-
pOB. NO3BOIAOLWNX O6HAPYXNTb NOXap, UMeeT BO3MOXHOCTb 3anpalunsaTh fJaHHble 06 06HapyXeHun noxa-
pa. unbTpoBaTb MX MNPV MOMOLLM NPOrpaMMHOro obecneyeHnss U nNpefocTaBsATb NepcoHasny CTaHuuu
060CHOBaHHbIV NiaH feicTBuii.

[JelicTByA No ynpasieHnto NoxapHOi 6e30nacHOCTbI0, HanpuMep, Takve Kak aBTomaTuyeckoe 3akpbliBa-
HVe fiBepeli 1 BbIK/IOYEHNE BEHTUNATOPOB, MOryT 6bIThb 3anyLeHbl ACY TI. MockobKy NoXapHble UHCTPYKLUUK
N3MEeHAITCA U MOTyT Tpe60oBaTh OTAENbHOr0 (MPOTMBONOXAPHOIO0) ynpaBneHus, AeiicTByoL e npasuna npo-
TUBOMNOXapPHOW 6e30MacHOCTN AO0/KHbI 6biTb NPOBEPEHbl Mpexae, Yem OHW OyAyT BK/IHOYEHbl B COCTaB
ACYTN I'aC.

MoxapHan 6e3onacHOCTb 06beKTa obecneynsaeTca cUCTEMaMK NpeAoTBpaLLEeHNA noxapa n npo-
TMWBOMNOXapPHON 3anThbl.

CucTemanoxapHoii 6e30nacHOCT U BbINOMHAET crefylolne 3ajaun:

- npefoTBpaleHne BO3HUKHOBEHNSA Noxapa:

- obecneyeHne NoxapHoi 6e3onacHoCTUNOAEN N MaTepuanbHbIX LLEeHHOCTell.

MpoTusonoxapHas 3almnTa AocTUraeTCcsa NPUMEHeHNeM CnefyoL X cCnocobos:

- NPUMeHeHneM CpeAcT B NOXapoTYLLEHNSA Y COOTBETCTBYIOLMX BUAOB NOXAPHON TEeXHUKU:

- MPMMEHeHVeM aBTOMaTUYECKNX YCTaHOBOK MOXapHOW CUrHann3aLmm 1 noxapoTYyLIeHns;

- opraHu3auueli CBOeBpPEMEHHOTO ONOBELLEHNA 1 3BaKyaLun Noaei.

CurHanbl 0 noxape, cpabaTbiBaHWN N COCTOSHUN YCTAHOBKN B IEXXYPHOM pexume nepegawTcs B
noMeLLeHNs LeHTpanbHoro nynbTa ynpasnenus (LIMY) M3C. B nomeweHne LMY BbiBOANTCSA curHan
«Moxap» cpaclngpoBKOI N0 CEKLMUAM.

[nAa nycka aBToOMaTWUYeCKNX YCTPONCTB NOXapOTYLEeHNA FaBHbIX FreHepaTopoB UCMONb3YTCA
BbIXO[Hble CUTHasbl 3NEKTPUYECKOii 3alnThl (AnddepeHumanbHbiX 3aWmnT 06MOTKU cTaTopa) 1 curHan
0T aBTOMaTMNYECKNX NOXapPHbIX N3BellaTenel, ycTaHaBIMBaeMbIX B «604Ke» reHepaTopa.

Myck noXapoTyLleHnsa TpaHcdopMaTOopOB OCYLLEeCTBASETCA 0T 0606LLEHHOr0 CUrHana BbIXO4HbIX
pene 3awuT TpaHchopmaTopa (rasosas v guddepeHumnansHas sawmThbl).

[na o6HapyXeHUs noxapa B NOMeLLeHNAX A0/MKHa 6blITb NPefyCMOTpeHa yCTaHoBKa cneLmasibHbIX
noXapHbIX 3BeLLaTene: AbIMOBbIX, TEMNI0BbIX U NIaMeHN.

CucTema OnoBeLLeHUs 1 ynpasneHne aBakyauueii nogeii npy noxape Jo/HkHa COOTBETCTBOBATb
TpeboBaHuam CIM 3.13130.2009.

5.3.4 [aHHble 0 6€30MacHOCTU 31eKTpOCTaHLnmn

Be3onacHOCTb 3M1eKTPOCTaHUUN CTaHOBUTCA BCe 60nee BaXHOW 1A COBCTBEHHUKOB, CTaparoLlmxcs
MWHUMU3NPOBATL BaHAANN3M, HECAHKLVOHMPOBaAHHOE NPOHMKHOBEHMWE JI0AEN 1 BO3AeNCTBME MPUPOAHbIX
Co6bITWIA, KOTOpble MOryT noABepratb pucky 6e30nacHOCTb MoAei M HopManbHY paboTy nNpeanpuaTus.

VMHdopmaumns o 6e30nacHOCTM, NpPeAcTaB/eHHas Ha LeHTpanbHoM wwute ACY TM. ynpowaeTt u genaet
6e3onacHee A/l NepcoHasna CTaHLyuu CUCTeMy 3aLluThbl.
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Mop 6e30nMacHOCT b0 3/1eKTPOCT aHLUMM NoOHMMae T ca 6e30nacHOCT b paboT bl Nt0feil, 060pyaoBaHUA
1 COOPYXEHWIA.

WNHhopmauma o 6e3onacHoOM COCTOSHUM 060pYA0BaHUS, COOPYXEHWUI 1 TEeXHONOrNYeCKNX NPoLLeccoB
cobmpaeTCsa 0T BCEXKOHTPOANPYEMbIX MynpasasemMbiX 06bekToB AC aBToMaT MYEeCK/ NN UHBbIMY CNOCO-
6amu. MonyyeHHas mHopmauma AomkHa 6bITb BHeCeHa B COOTBeTCTBYyLWMe pasfenbl 6a3 faHHbIX
ACYTN I3CuoTueThl 0 6€30MacHOCT U YHKLUMOHUPOBaHus ['3C 3a 0TUeTHbI MHTepBan BPpEMEHN.

[ns cTaHuuit, paboTalowmx 6e3 onepaTMBHOIO NepcoHana, nHopmaLms o/KHa BKIoYaThb B ceba
LMdpoBY1O, aHaNOr 0By, ayAnoBu3yanbHyo nHgopmaunto o FOC 1 okpyxarLlein ee TeppuTopun C Lenbio
npefoTBpaLLEeHNS BO3SMOXHbIX NPUPOAHBIX, TEXHOTrEeHHbIX UM TEePPOPUCT NYECKMX (PakTopoB, BANSIOLLUX
Ha 6e30MacHOCTb COOPYXeHUiA, 060pyA0BaHNA UNY HA 06BEKTbI, pacnonoXeHHble B61m3n M3C.

WHbopmauma gomkHa no3sonaTb onpeAenaThb dakT, NpuyMHy, npouecc asapuiiHoi pa6oTbl M3C.
OLEHVNTb BO3MOXHble NOCNeACTBUA BO3HUKHOBEHWSA aBapun 1 Ny T ee okanusauum v inksnganmu.

5.4 CurHanusaumna n gmarHoctumka

C6op 601bLLOro 06bemMa UHhopmaLmn 0 COCTOAHUN CTaHL MM U CUTHANOB TPEBOMN He ABNSeTCA Noses-
HbIM, KOrga aTa uHopmaunsa He MOXeT 6bITb 06paboTaHa COOTBETCTBYIOLWNM 06pa3omM. BosmoxHocTn ACY
TIM A0MXHBI BbITb NCMO/Ib30BaHbI 4715 COPTUPOBKX, 0THOpa 1 0TO6PaXeHNs MHhopMaLuu.

3kcnepTHble cucTeMbl (MPOrpamMMbl, OCHOBAHHbIE Ha WCNOMb30BaHWM 3HAHWIA) MOryT MNbTPOBaTbL
nHdopmaLmio AN onepaTopa U UHTEPNPeTUpoBaTh CTeNeHb TPEBOrN COObITUSA, KOTOPOE MOXET NPOU30WATH.
3KcnepTHaa cucTemMa MOXeT MOMOYb MepcoHany B onpefenieHun MecTa BO3HWKHOBEHUS HelTaTHON
CUTYyaLun ¥ MOMOYb HaN TN Ny T W peLleHns npobnemsbl.

OTo6paxeHne BCEro NoToka naMepsiemoli nHgopmalmmn onepaTvBHOMY NepcoHasny CTaHLUN He HYyXHO,
Tak Kak co3faeT nHopmaLMoHHY0 neperpysky nepcoHana. ACY Tl gomkHa o6nagatb cpefcTsamun otéopa,
COPTUPOBKU, Knaccudukaunv, pamxnpoBaHmsa n 0606w eHns nipopmauumn. OnepaTvBHbI NepcoHan foMKeH
nonyyaTb MHcopmMaLmio nocne o6paboTkn, KOTopas MOXeT MPON3BOAUTLCSA B TOM YMC/E SKCNEPTHLIMU CUCTE-
Mamu npefBapuTenbHON 06paboTku MHOPMaL UK.

5.5 OTyeTHas uHcopmaums

Heob6paboTaHHble faHHble, cobpaHHble ACY TI1, ABNSOTCA HE06XOAUMBIMU A5 OTYETHOW MHopMa-
uun. basbl faHHbIX 1 CUCTEMbI NMOATOTOBKM AOKYMEHTaLMN ABMAIOTCA MOLYHLIM UHCTPYMEHTOM MOBbILLIEHUSA
athpekTMBHOCTM ynpaBneHuss TAC. MHoro3zagauHblii pexum ACY T no3BossieT o6pabatbiBaTb OTYETHYHO
MHOpMaLMIo BO BPEMS BbINOJIHEHUA 3ajay yrnpasB/ieHUs B peasibHOM BPEMEHU U TeKYLUX KOHTPOJIbHbIX
PYHKLMIA.

BO3MOXHOCTW fOKYMEHTAaLMUW BKIOYAIOT cnejytoLee

a) pervctpaums nocnefoBatelbHoCTU COObITUIA. COObITUA PUKCUPYHOTCA C TOYHOCTBIO [0 MUTIUCEKYH-
Obl ANA aHanu3a aBapuiiHbiX CUTyaLumii M 4pYyrux cobbITWIA, NPOTEKALLMX C BbICOKO CKOPOCTbIO:

6) aBTOMaTU3MpOBaHHAaA permcTpaumsa cobbiTuii (onepaTopa). DNeKTpUYeckme n MexaHmyeckme napa-
MeTpbl aBTOMAaTUYECKM PETUCTPUPYIOTCH Ha KaXAblli Yac (nonyaca), 3a CMeHy, CYyTKW, Hefesto, Mecs-.

B) perucrpauus cTaTtucTMYecknx AaHHbIX. BaxHble faHHble 3annCbIBAOTCA Tak, YTOObI MXaHasM3 npoxo-
OWN B NPUOPUTETHOM pexunme. CTaTucTUYeckne fgaHHble NCnosb3yTes 415 OpMUPOBaHNA peLlaroLmx npa-
BW/1. HANpUMep, A8 COBEPLUEHCTBOBAHUA anroputma ontumusauum pexmma N9C B aHeprocuctTeme:

r) oTyeToTeHAeHUMsX. [laHHble 3anncbiBalOTCA A5 OnpefeneHns pasBuTna cuTyauuii n nnaHnpoBaHus
TEXHUYECKOro 06CYXXMBAHNA N PEMOHTA. Takke 3Tu AaHHble MOryT ObITb UCMO/Ib30BaHbl B CUCTEME NIAaHNPO-
BaHWA 1 onepaTMBHOro ynpas/ieHns.

ACY Tl BepxHero (CTaHLUNOHHOI0) YpOBHA 06ecneynBaeT XpaHeHne, HakonieHme, o06paboTkKy, JOKY-
MeHTMpoBaHue nHopmaLlm n 06MeH AaHHbIMU C YPOBHAMMW BHELLHET O yNpaB/eHns.

dPopmupyeman 6asa faHHbIX 0 Tekylem pexume N3C no3sonseT NOAFOTOBUTbL GO/bLIOA 06bEM
MHopMaLmM A8 UCNOb30BaHNA NPU NIAHNPOBAHUM NYNPaBIEHNN PEXMMaMU Ha BbICLLVX MO 0T HOLLEHWIO K
3C ypoBHAX ynpasieHus.

[nsa ncnonb3oBaHnsa Npy NaHWPOBAHUN HA BEPXHWI YPOBEHb Nepefalo T ca onepaTuBHbIE AaHHble, a
TaKxe oTuyeTHas JOKyMeHTauus.

CocTas 1 BUA 0TUYeTHbIX AJOKYMEHTOB onpefenseTca feicTBYLWUMN CTaHaapTamu n pernaMmeH-
Tamu. BobasaTensHOM Nopsifke BCOCTaB 0 TUYETHON JOKYMEH T auumn A0/KHbI BXOAU T b JaHHbIe O:

» 6e3onacHocTn FAC. cnyyasax BO3HUKHOBEHWSA aBapUiiHbIX PEXMMOB C yKa3aHneM BpeMeHn ero Hava-
na. XpoHorpadmu n nocneacTBUAX, BKOYaA YenoBeveckne XepTBbl, ¥ APYroi nHopmaumm, Heo6xoaMmon
ANS aHanv3a NpMYnH BO3HUKHOBEHUS aBapuitHOro pexumMa 1 OLeHKV NpaBuibHOCT U AeCTBUil nepcoHana
rac;

- COCTOSHUM 060PYA0BaHNS Y COOPYXXEHUIA, PEXUMHbIE NapaMe T pbl 3a KaXAblli 0 THYEeTHOR (HacoBoi
WM NONTYHaCOBO) MHTepBas BPpEMEHW B paMKaxX CMEHHbIX M CYy T OYHbIX BEJOMOC T eii:
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- BbIMOJTHEHWUM NJTAHOBOT O PEXMMA, KOMOPble N03BONAAT OLEHUT b Ka4ecT BO NaHNpoBaHunsa n agek-
TUBHOCTb ONTUMM3aLmmn pexunma F3C npu N1aHMpoBaHUN peXnMa 3HeprocucTeMbl:

- COCTOSIHAM 06OPYA0BAHUS U COOPYXEHWIA, HEO6GXOAUMbIE ANS OLEHKN TeHAeHUU CoXpaHeHUst ux
paboTocnoco6HOCT Y MY T OUYHEHNA rpadika NpoBeAeHS PEMOHT HbIX paboT.

5.6 NHTepdielic ynpaBieHNs TEXHNYECKUM OBCNY>XXUBAHNEM

[aHHble, cobpaHHble ACY TI. MOryT ncnosib3oBatbcs AN paboTbl 601€ee CN0XHON CMCTEMbI ynpaB/ie-
Hus FOC B LesioM. ABTOMaTU3MpOBaHHas cuctema ynpasneHus npegnpuatmem, ynpasnsiowas gesaTtesibHoc-
TbO CTAHLMWN HA OCHOBE [aHHbIX KOHTPO/IA UM NPOrHO3a COCTOSIHUA, HYXXAEeTCsA B TEKyL e MHopmaymmn o
COCTOSIHUM 060pyAOBaHMA 3neKTpocTaHuMn. Bones nogpo6HO aBToOMaTM3UPOBaHHbIE CUCT EMbI yNpaBssie-
HUS NpeAnpUsTUEM paccCMaTpUBalD T CS B APYTMX HOPMA T UBHbIX AOKYMEH T ax.

5.7 ApxuBupoBaHue N BOCCTaHOBJ/IEHNE faHHbIX

ApXvBMpoOBaHNe N BOCCTAHOB/IEHNE AaHHbIX 0 paboTe MAC ABNAITCA OYeHb BaXHbIMU. MO/HbIE, TOY-
Hble, XOPOLLIO OpraHn30BaHHbIe fJaHHbIe N0 YPOBHIO BOAbI Y MPUTOKY, NO BbipaboTKe 3/1eKTPO3Heprun TpebytoT-
cA ANa uenei ynpasneHus cTaHumel n ueneii coxpaHeHus okpyxartoLuei cpebl.

BoccTaHaBnmBaTb yTepsiHHY0 MHdopmaLmio TpygHo ngoporo. ACYTI moxeT cobupatb, CONOCTaBNATb,
XpaHuTb N obpabaTbiBaTh faHHble 6€3 40N0NHUTENbHbIX 3aTpaT. [ NPOeKTMPOBaHNS CUCTEM [,0/ITOCPOYHO-
ro XpaHeHns AaHHbIX HE06X0AMMO onpefennTb Lesb UX UCMO/b30BaHusA, OXujaeMoe KOMYeCTBO AaHHbIX,
chopmart 1 cnocob xpaHeHus.

MporpaMMHoe o6ecneyveHne naaHHble fOMKHbI COXPaHATLCA Npu aBapusix, c6osiX noTkasax obopygosa-
HWA, B TOM YKC/e Npu noTepe 3/1eKTPOCHabXeHus.

MpepbiBaHne cBA3MW okanbHbIXx CAY €O CTaHLMOHHOM 6a301i flaHHbIX Ha BPeMsi 0 24 4acoB He fO/TKHO
NPMBOANTL KMNOJTHOW UM YACTUYHOW NoTepe TekyLeli aHa/noroBoi 1 Lt poBoii MHhopmaLum N curHanusauum.
Ha Bpems notepu cBA3M flaHHble [O/MKHbI COXPaHATLCA B onepaTusHol 6a3e AaHHbIX fokanbHoli CAY, opraHu-
30BaHHO N0 NPUHLMNY, HaNnpUMep, KONbLLeBOro apxmBa. BocctaHoBIEHVEe CBA3M ,O/IKHO aBTOMAaTUYECKU Npu-
BOAUTb K Nepegaye COXpaHeHHOoN nHhopmMaLmmn B 06LLECUCTEMHbIV apXUB.

MepeyeHb yunTbiBaeMbIXaBapuii, c6oeB MOTka3oB 060pyA0BaHUS AO/IKEH ObITb YTOYHEH HA CTaAUM NPO-
eKTMpoBaHNA nokanbHbix CAY ACY TI.

5.8 lMnaHupoBaHne 1 NPOrHo3MpoBaHue pexuma

ABTOMaTUYECKN COBPaHHbIE TMAPOMETEOPO/IOTNYECKNE AaHHbIe MOTYT UCMNONb30BaTLCA A/1A MIaHUPOo-
BaHWA 1 NPOrHO3MpPoBaHuUsA. Takas MHhopmaLums, Kak fJaHHble NOorofbl U CTOKa PeK MOryT UCNo/b30BaTbCA A1
KpaTKOCPOUHBIX U fONTOCPOYHbLIX MPOrHO30B pexunma padboTbl 3HEProCcUCTEMBI.

Co6paHHble aBTOMaTWKOl Fr’MApoMe Teoposiormyeckme gaHHble MOry T UCN0Nb30BaT bCA ANA aHann3a
nnporHosapexuma '3C. MiHdopmauus o noroge Moxe T UCNO/b30BaT bCA A/15 4O/ITOBPEMEHHOI 0 NPOrHO3M-
poBaHuWs BbIpabo T KM 3HEprum, pacnonaraemoii n paboyeii mowHocTmn F3C Ha OCHOBE:

- MHhopmaLlmmn 0 BpeMeHN HaxoxaeHns A n gpyroro o6opyaosaHusi B paboTe npeMoHTe, B TOM Ync-
/le BCOOTBETCTBMWU C N1aHOBbIM FpaddMKoB O TKIOUYEHWN I 060pYyJ0BaHUSA:

- [aHHbIX 0 TEXHONOMNYECKNX 1 ONepaTMBHbIX OrPaHNYeHnsax pexnma paboTbl FA. a Takke nsmepe-
HWIi Hanopa:

- haKkTUYECKNX 3HAYeHNIi pacnonaraeMon n paboyeii MOLHOCTM 3a 3aaHHbI Nepuos BpeMeHu, B
TOM yncne NepcnekTMBHbIA, HA OCHOBE N/TAHOBbIX FPaKOB O T K/THOYEHWIA:

- (hopMMpOBaHUsi HA OCHOBEpacyeTa3a0TUYeTHbIN Nepnos CBOAHON Be4OMOCT 1 pacye T Holi npacno-
naraemoi MOLLHOCTU.

MepcoHany gomkHa 6b1Tb 4OCTYMNHA BO3MOXHOCT b (DOPMUPOBaHNSA CBOAHON BEAOMOCT 1 N0 3anpocy B
N060i MOMEHT BpPEMEH 3a peTPOoCNeKTVBHbIA nepuog nto6oit ANnTenbHOCT W 1 NepcnekTUBHbIN nepnos
ANV TeNbHOCTbIO 10 OHOI 0 roja.

5.9 [ocTyn KAaHHbIM

MepcoHan MNSC umeeT NpsAMoii gocTyn KaaHHbIM ACY T B COOTBETCTBUN C Y TBEPXAEHHbIM NPAaBOM
pocTyna K nHgopmaunmu. NpaBo 4ocTyna npefHasHayeHo 3alnTuTb LEesI0OCTHOCTb U AaHHble ACY TI1.

MpoeKTHbIMY peLteHnaAMN No NocTPoeHno ACY TI Ao/MKHbI 661 Tb NPegyCMO T peHbl Mepbl MO Hegony-
LLIEHNIO0 HECAHKLIMOHWPOBAHHOT O fOCTYNa K MHOpMaL CUCTEMbI C Lie/Ibio €€ UCKAXEHUS, YHUUYT OXKeHUs
60 UCMOob30BaHUA.

ZawwnTa nHdopmaunmB ACY TMoT HecaHKLMOHMPOBAHHOM0 AOCTYyNa fo/HkKHa ob6ecneunBaT bCs KOM-
N1EeKCOM NPOrpaMMHO-TEXHUYECKNX CPEACTB 1 OPraHn3aLoHHbIX Mep. BKIOYas:

- MAeHTUdMKaLno N NpoBepKy NOAMHHOCT U Cy6LEKT 0B fJoCTYyna nNpu BXoje B CUCTEMY:

- perucTpauuio cobblITuii Bxoga/Bbixoja Cy6bbekTOB AOCTYna B CUCTEMY/M3 CUCTEMbl C MeTKOW Bpe-
MEHW. yYeTHOI 3anncbio, Noj KOTOPON OCYLLLEeCTB/AMACH NOMbITKa BXOAa, Pe3y/bTaTOM NOoMbl TKA:
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- permcTpaumio cobbl TN NPOrpaMmMHOro OCTaHoBa, 3arpy3ku U nHULMann3aLun onepawmoHHO cuc-
TeMmbl y3n108 ACY Tl ¢ MeTKOW BpEMEHN:

* (hmsnueckyto oxpaHyycTpoOiNCTB MHOCUTenei nHpopmaLumn, KOHTPosb AoCTYyna B cepBepHble ACY
TM 1 xpaHWImLLe HocuTenen nHopmalmu:

- nepuoguyeckoe TecTupoBaHue pyHKUWI CUCTEMbI 3aLMTbl 0T HECAHKLMOHNPOBAHHOTO AOCTYyna
C NMOMOLLIbIO TEeCTOBbIX NPOrpaMm, UMNTUPYIOLWMX NOMbITKN Takoro gocTyna.

TexHunyeckne mepbl LO/IXKHbI TpefycMaTpuBaTb pasMeLleHne TexHmyeckux cpegcTs ACY Tl B nome-
LLIeHNAX. 3alMLLLEHHbIX 0T f0CTYna nL. He umetoLwmnx gonycka Kk paboTe c MTK.

OpraHunsaLmoHHbIEe Mepbl O/MKHbI 06ecneynsaTb BbINOAHEHWE paboT Mo aKcnayaTauuin o6enyxmnea-
Huto ACY T nepcoHanom pasfimyHbiX KaTeropuii ToNbKO B Npefenax CBOei komne TeHLun, OroBOPEHHO
8O/MKHOCT HbIMU MHC T PYKUUAMU, 3KCNyaT alMOHHON N PpeMOH T HO JOKyMeH T auveil.

3awmnTa fomkHa obecneynBaTbCA HA BCEX TEXHONOMMYECKMX aTanax 06padboTkn nHdopmaumm n so
BCEX pexnmMax hyHKLMOHUPOBAHWSA, B TOM YMc/ie NPy NPOBEAEHNN PEMOH T HbIX M pernamMmeH THbiX paboT.

Heo6x04MMOCTb MCNONb30BaHWSA BHELUHUX 3/1€eKT POHHbIX HOcuTenei nigpopmauymmn B MTKACY TN
[O/MKHA 6bITb MUHUMU3MPOBAHA.

3awmTa MHhopmaLmn 0T HecaHKLMOHMPOBAHHOIO AoCTyna fo/hkKHa obecrneuymBaTbCA B COOTBe-
TCcTBUM cTOCTP 50739 1 pykoBOAALLUM OKYMEHTOM [1].

5.10 Tpeb6oBaHuA K KBannuukaumm n obyyeHme nepcoHana

ACYTMN I'SC npegnonaraet paboTy ¢ NOArOTOBAEHHLIM NMEPCOHasIoM cTaHuunn. Takkak ACY T no3Bons-
eT MofeNMpoBaTh aBapuitHble PeX1MbI, CUCTEMA MOXET Y/yULNTb AeACTBNA NepcoHasna B yCloBUAX peasib-
HOI upe3BblyaiiHOW cUTyauun. YnpaBneHne HopMasibHbIM PEXMMOM CTaHLMU Ha OCHOBE AaHHbIX O TEKYLLEM
COCTOSIHUU, B3auMOfeicTBMe C NepcoHanomM Apyrux nogpasgeneHunii n cnyo6 BHeLHero ynpaBaeHusa moryTt
6bITb N3y4eHbl BO BpeMS NPaKTUKNY0byyeHus nepcoHana c ucnonb3osaHmem cpegcts ACY TI.

[onyck nepcoHana K akcnayaTauumn NporpamMmmHbIX U TEXHUYECKUX CPefCT B A0/HKEH NPOU3BOANT bCA
nocne nposegeHns 06y4eHns B cepTUPULMPOBAHHOM NPOM3BOAN T eleM 060py0BAHHOMYYeBHOM LieH T pe.

B 06beme Kypca 06y4eHunsa aKCnIyaTayuMoHHOr0 NnepcoHana Ao/MKHO 6biTh NPeayCMO T PEHO:

- 6a3oBoe obyyeHve:

- obyyeHune Npy NPoMN3BOACT BE MOHT @XHbIX N HaNaf0UYHbIX paboT.

Ba3oBoe 06yyeHne nepcoHana A0MKHO NPOBOANT bCA B NepMos, NpejLlecTBYOLW NI HaYany MOHT ax-
HbIX paboT.

rlpe,qMQTOM 06yquvm AO0/DKHO ABNATbLCA U3yHYeHNEe TeXHUYEeCKMX XapakKTepucTUuk KOMNOHEHTOB
ACY TIN. MeTO0fl0B X POBEPKN U INArHOCT MKW, 06CNYXKNBaAHUS, HaNafku 1 NnporpammnupoBaHuns, KOMMNOHOB-
KN TeXHWYeCKNX CpefCTB B COOTBETCTBUN C NPOEKTHON AOKYyMEHTauunell, apXuTeKkTypbl 1 Opradnsauunm
B3aMMOencTBMUA KOMNOHEHTOBACYTI, MeTof0B ynpasieHus pexumamm F3C 1 cocTosiHMem o6opyaoBa-
HUS N COOPYXXEHWi1 C ucnonb3oBaHveM cpeacTB ACY Tr1.

O6yyeHune nNpu NPon3BOACTBE MOHT @XHbIX M HANa0uHbIX paboT [O/MKHO BKIKOYATb NPakTUYECKYHo
NpPOBEpPKY 3HaHWI, NOTyYEHHbIX B X0fe 6a30BOro obyyeHus.

O6yuyeHne onepaTUBHOrO MNepcoHasa [AO/MKHO npegycmaTpuBaTb 6a3oBoe npodheccnoHanbHoe
ob6y4yeHue.

5.11 TunuyHble napameTpbl ynpaB/ieHUs

B Tabnuue 2 npuseeHsbl NpuMepbl TUMMYHBLIX NapamMeTpoB BBOAA U BbiBOAA, HEO6XOAMMbIX /15 BbINOSI-
HeHVsA YHKUWIA ynpasBieHns. 9TOT CNCOK He IBNAETCS 3aBePLUEHHbIM WY BCECTOPOHHUM, OH NPOCTO WA/THOC-
TPUpPYeT HEKOTOPbLIE CUTyaL MK, KOTopble cnegyeT npefycMOTpeTh Npu npoekTuposaHun ACY Tr1.

Ta6nuuya 2 — TunnyHble napameTpbl, HEO6XO4UMbIE 4151 BbINONHEHNSA aBTOMATU3MPOBAHHOIO ynpaBneHns

YnpasnstoLyee Bo3aeiicTene BxopgHble AaHHble BuiBogb!
Myck/ocTaHoBKa arperate OrpaHnynTenb OTKpLITUA CHATue c Topmo3sa
OTKpbITUE HanpaBnAKLlero annapara OTKpbITME HanpaBsisAwLlero annapara
CocTosiHMe BblikoYaTens KnanaH oxnaxpgatowein Bogbl
FmapaBnuka perynstopa 3apatoumnii reHepaTop
CKopocCTb arperarta Llenb (cxema) nycka
3awunTHble pesie arperata BblkntoYeHme.'oTKI0YeHne BblkoYaTens

HanpskeHne reHepaTtopa
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OkoHYaHue Tabnuubl 2

Ynpasnsiowee Bo3geiicTeune

CUHXpOoHU3auns arperata

BepaeHne HopmanbHoOro pe-
Xuma(aBTomMaTuyeckoe
ynpasneHue reHepauyunei)

MepeBoa B PEXUM CUHXPOH-
HOTO KOMMeHcaTopa

onTumunsaunsa TypouHsbl

YnpasneHue copoygepxu-
BatLieli peweTkoi

3anyck u3 oCTaHOBJIEHHOTO
COCTOAHUA («YepHblii»
cTaprT)

YnpasneHue 6a3ncHO Ha-
rpy3koi

YnpasneHue HanpsaxeHnem

CxeMbl yCTpaHeHWs Heuc-
npasHocTel

BxogHble AaHHble

CkopocCTb BpalleHnsa arperata
OTKpbITME HanpasnsioLlero annapara
CocTosiHue BblkOYaTENA
HanpsxeHune reHepatopa
HanpsxeHue Ha WKHax

CocTosiHue arperarta

AKTMBHAs W peakTUBHAsA MOLWHOCTb
3awmrta arperata

3ajaHHOe 3HayeHne (KOHTPO/sIbHasA Touka)

OTmkaTMme BOAbl U3 OTcachiBatow e Tpy6bl
AKTUBHAsA 1 peakTMBHas MOLHOCTb

Bojo03a6op

Yron nosopoTa nonactei Typ6uHbI
OTKpbITUE HanpaBasAwLEero annaparta
AKTUBHas U peakTUBHAA MOLHOCTb
Pacxop,

Mepenapg ypoBHA (OTHOCWUTe/NbHOe AaBne-
Hue)

Pene 3awutbl
HanpsxeHue Ha WwnHax
CocTosiHMe reHepaTopa
CocTosiHMe BblKNOYaTeNs
HanpsaxeHue reHepatopa
YpaenbHaa MOUWHOCTb

CocTosiHue arperaTa

AKTUMBHAA W peakTUBHasA MOLHOCTb
OTKpbITME HanpasnsAloLWero annapara
OrpaHuueHne OTKpbITUA

3ajaHHoe 3HauyeHue (KOHTPO/bHAas TouKa)

CocTofiHue arperarta

CocTosiHMe BblkOYaTENs

AKTUBHaA U peakTUBHAA MOLWHOCTb
HanpsixeHue Ha wuHax

3apaHHoe 3HayeHne (KOHTPO/NbHAasA Touka)
HanpsaxeHne resepartopa

MHnunnposaHune
poctyna

Bbibop reHepatopa
CocTosiHNE BblkNtouaTens
CocTosiHMe arperarta
CuctemHas yacrtota

cepBnca  yAaneHHoro
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BbiBogpb!

BbiGop BblknoyaTens
OTKNYeHUe BbikIUaTens
Bbibop arperata

PerynaTtop 4acToTbl BpalwieHus
Perynatop HanpsxeHus

Bbi6op arperata
PerynaTtop 4acToTbl BpalieHus

Perynatop yacToTbl Bpal,eHus
HamarHuuuBaHue

OTxaTtune BoAbl N3 0TCacChiBalLLeil Tpybbl
BbiGop arperata

OTKpbITUE 3aTBOpPa BepxHero 6beda

PerynuposaHue mouwHocTu A
PacnpegeneHune mowHoctn mexay MA

CncTemMa OYUCTKM copoyAepxuBatoLiei
peweTkn

Perynsatop 4actoTbl Bpal,eHuUs
OTKpbITUE HanpasnsloLwero annapara

3anyck reHepaTopa
CUHXpOHU3auus arperata
OTKNOUYEHNE BbikIUaTens
PerynaTtop yactoTbl BpalwieHuns
PerynaTtop HanpsxeHus
Bbi6op arperata

Bui6op BbiknoyaTens

Perynatop yactoThl BpalieHus

OTKpbITUE 3aTBOpa
Bbibop arperata

Perynatop HanpsxeHus
Bui6op arperata

OTKN0YEHME BbiK/lOYaTENA
Bbi6Gop BblkntouaTens

6 ApPXWTEKTYpa CUCTEMbl, KOMMYHUKaLUWN 1 6a3bl faHHbIX

6.1 OO6wme NoNoXeHns

ApXuUTeKTypa CUCTeMbl onpeaensieT pacrnosoxeHne u B3aMMocBsA3n KOMnoHeHToB ACY Tl M'3C. Bknto-
yas MHTepdelickbl CBA3M C ONepaTUBHbLIM NEPCOHaN0M.
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Apxutektypa ACY Tl onucbiBaeT annapaTtHble M NPOrpaMMHble KOMMNOHEHTbI, KOHIUTypaLmio ceTu, Npo-
N3BOAUTENIBHOCTb, HAZEXHOCTb U PEMOHTONPUIOAHOCTN CUCTEMBI.

Mpon3BOANTENBHOCTb, HALEXHOCTL M PEMOHTONPUIOAHOCTL CUCTEMbI PACCMaTPMBAKOTCA B APYrUX MyH-
KTax HacTosLWero cTaHgapTa. ST acnekTbl 3aBUCAT OT apXMTEKTYPbl CUCTEMbI. APXUTEKTYpa cucTeMbl ans F'AC
[OJ/DKHA yunTbiBaTb Takme hakTopbl, Kak KOSIMYecTBO, NapameTpbl 1 TUMbl TYpOUH 1 reHepaTopoB; pa6oTa B
reHepaToOpHOM WK B FeHepaTOpPHOM U HAcOCHOM pexumax (ans FTASC); BcnomoraTtesibHoe o6opyfoBaHue
cTaHuun; paboTa c uim 6e3 onepaTuBHOIo NepcoHana.

LLinpokmnii BbIGOP annapaTHbIX, CETEBbIX KOMMOHEHTOB, MPOrpaMMHOro o6ecneyeHns, 6a3s faHHbIX N03BO-
NS0T BbIGPATb 3KOHOMUYHYI apxmuTekTypy ACY TIM, yA0BNeTBOPSIOLLYIO eI aBToMaTn3aumm CTaHumm.

ApxuTekTypa OTKpbITbIX CUCTEM 06/1afaeT Takummn npenumyLuecTBamm, kak BO3MOXHOCTb pacluupeHus
6€3 NoJSIHOro NepenpPoeKTUPOBaHNSA CUCTEMBI, MICMOMb30BAHNS HOBbLIX TEXHO/IOTUI M TEXHOMOTMYECKNX 3/IEMEH-
TOB. YCTONYMBOCTb K NPeXAeBPEMEHHOMY MOPasIbHOMY M (DU3NYECKOMY CTapEHWHD.

6.2 Knaccudukauma cuctem
6.2.1 Kpatkuii 0630p

JocTnxeHns B061acT KOMMbIOTEPHbLIX TEXHONOTUIA MPeA0CTaBASAT LUMPOKUI BbIGOP Pa3/INUYHbIX apXu-
TekTyp ACY TN M'3C. B HacTosweM cTaHgapTe He paccMaTpyBalTCs BCe BO3MOXHbIE KOHUrypawmm aBToMa-
TU3NPOBAHHLIX CUCTEM YMpaB/ieHns. PaccmaTtpuBaloTCA TOJIbKO COBPEMEHHbIE WU MPOEKTUPYEMble ANS
npuMeHeHus B 6nnxaliwem 6yayuem ACY TN F3C.

6.2.2 Knaccudmkaumsa apxmtektyp ACY TN rac

EcTb fiBa OCHOBHbIX TWMa CUCTEMHbIX apXUTEKTYP, Ucnosib3yembix BACY TN M'3C.

MepBblii NpeanonaraeT UCNONb30BaHNE COBCTBEHHbIX (YHWUKaNbHbIX) annapaTHbIX CPeAcTB v nporpam-
MHOro o6ecrneyeHuns, NPOTOKONOB O6MeHa 1 ceTn nepefayn AaHHbiX. Takue cucTeMbl NPUHATO Ha3biBaTb
3aMKHYTbIMUA.

BTOpoi1 opMeHTUpOBaH Ha MCNO/Ib30BaHNe COBMECTMbIX annapaTtHbIX U NPOrpaMMHbIX CPeACTB, NPOTOo-
KonoB 06MeHa v ceTell nepefayn faHHbIX U T. 4. Takme CUCTEMbIl Ha3blBAKOT OTKPbLITbIMU.

Mprmepbl NPUMEHEHNSA N OCHOBHbIE KOMMOHEHTbI 1BYX OCHOBHbIX KN1aCCOB CUCTEMbI NOKa3aHbl B Tabu-
ue 3.

Ta6nuya 3 — Knaccuukaymm cucteM aBTOMATUYECKOTO yNpaBaeHUs TMAPO3NeKTpoCTaHyuii

Tunbl cuctem MpuyMepsb! Kcnonb3oBaHNA OCHOBHbIE KOMMOHEHTbI

TpaaununoHHoe cynepBu3op- CucTema 4UCMEeTYEepPCKOro ynpasieHnss  YHUBEpCasibHble CTaHuWu, Henporpam-

HOe ynpaBneHune Mupyembie yaaneHHble TepMUuHanbl
3aKpb|Tb|e ABTOHOMHbIE CUCTEMBbI (COCTOHLL[I/Ie n3 YHuKanbHole KOHTpOnnepbl, yHUKanb-
NoKaibHbIX OAHOMYHKLMOHANbHbIX Hble onepaTopckue crtaHuuun
KOHTpPO/NepoB)
OTKpbITbIE KoHTponnepsl ynpaBnewus F3C. kpyn- [porpaMmupyemble KOHTPOA/epbl B

HoMaclTabHble CUCTEMbl YNPaBMEHUs  KOMMYHWKALWOHHOW ceTu, ceTeBble

aHeprocucTemMamm, cuctembl cbopa nNepcoHasibHbie KOMMNbIOTEpPbl WU pa-

OaHHbIX U AUCNETYEPCKOro ynpasfieHnss  6oune CcTaHuwu, nporpammupyemMsie

(SCADA) cpeAcTBa AUCTAHLMOHHOTO ynpasfe-
HUS

6.2.3 PYHKUNOHaNIbHOE N TeppUTOpPUasibHOE pacrnpeneneHue

dyHKUMOHaIbHOE 1 TeppuTOpUuasibHoe pacnpefeneHne siBNsieTc Of4HOW 13 xapaktepuctuk ACY TrI.
TepputopuanbHoe pacnpegesieHue onucbiBaeT ousnyeckoe pasmelleHne obopygosanms ACYTI. ®yHkumo-
Ha/lbHOe pacnpejesieHne NnokasbiBaeT NCMNO/b30BaHNe yCTPOICTB AN peLlleHns 3aay ynpasieHns TeXH0N0-
rmyeckummn anemeHtamu F'9C (arperatom, pacnpefennTesibHbIM yCTPORCTBOM UT. 4.).

6.3 XapakTepuUCTUKN CTPYKTYpPbl CUCTEMBI
6.3.1 O6LWue NonoxeHns

XapakTepucTuKn apxXuTekTypbl cuctem asTomaTusaummn FIC TpebytoT 6a30BOro NOHMMaHNA CTPYKTYpbI
nepegauun faHHblX (M CBA3aHHbIX C HUMU CTaHapTOB), KOTOPbIe 06ecneynBaloT CBA3b MeXJy KOMMboTepamMu.
KommyHuMKaLnoHHasa ceTb obecneunBaeT CBA3b BbIYNCAUTENbHBIX PECYPCOB TaK. YT06bl MHhopmauus Gbina
nepegaHa Tyaa, rage oHa Heob6xoguma. XoTa husnyeckm cxema CBA3M KOMMNbIOTEPOB 3aBUCUT OT KOHKPETHbIX
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YC0BWIA N NPUNOXEHWNIA, KOTOPbIE OPraHU3YIOT ee. KOMMbIOTEPHAsA CeTb MOXeT OblTb NpefcTaBneHa Tak. Kak
nokasaHo Ha pucyHke 1.

PucyHok 1— KomnbloTepHas KOMMyTalunoHHasn ceTb

B ocHoBe Nt0601 CETU KOMMbIOTEPHOI CBSI3M HAXOANTCSA 06bEKT Nepesaum AaHHbIX.

B pasHbiX CUCTEMAX PA3/INYaOTCS YpaB/sieMble NPOLECChl {pasHble A3bIKM ONUcaHnsl, pasHblie onepaum-
OHHble CUCTEMbI U T. [j.) U TEXHUUYECKUE CPeACTBa yNpaBneHus.

[Ons cornacoBaHusi onucanuii ceteid ISO B coTpygHMuecTBe ¢ MexayHapoaHbIM COH30M 3/1EKTPOCBSA3M
paspa6oTanv cTaHAapT B3aMMoAeicTBrs OTKPbITbIX cucTeM OSI B Buge 6a30B0ii 3TaOHHOW Moaenu.

BasoBas aTasloHHas ceMnypoBHeBasi abCTpakTHas Mogenb OSI cTana BaxHbIM LWaroM B pa3BUTUN KOH-
Lenummn coBpeMeHHbIX ceTeil. OHa nonynsipusnpoBasia naet obLiei Moge i NPOTOKO/0B, PACTOOKEHHbIX HA
Pa3NINYHbLIX YPOBHSIX M ONpeAensioLiMx B3auMoeiicTBUe Mexay CEeTEBbIMM YCTPONCTBAMU U MPOrpaMmmamu.

MpumeyaHuns

1 OnucaHue 6a30BOIli 3 TanoHHoi mogenn npusegeHo B FTOC T 28906.

2 Cepua[8l— cemelicTBO CTaHAapPTOB /18 ABYX HKHUX YPOBHEN - (DU3NYECKOr0 U KaHaNbHOT0 — 3T afoOHHON
«openn ISO OSI. 9 TucTaHAapTbl ONUCbIBA T CBA3b MEX/Y YPOBHAMMU 1N UX CBA3b C 3T aN0HHOW mogenbto OSI.

6.3.2 CtaHAapTbl OTKPbITbIX CUCTEM

CraHpapTbl B3ayMOCBSA3aHHOCTY 060PYA0BaHUS MPUMEHSIIOTCS K CUCTEMHOV KOMMYHWKaLMOHHO nnate
1 nepudepuitHbIM yCTpoicTBaM.

CyLLecTBYyIOT cTaHAapTbl NOAKNIOUEHNA NepudepuitHbIX yCTPOKCTB CBA3M C NapasiefibHbiM 1 nocneno-
BaTe/IbHbIM MHTepdhelicoM. [pumepom napanienbHOro CoOefUHeHNa BNAeTca UHTepdec MasbiX KOMMbIO-
TepHbix ceTeir (Small Computer System Interface — SCSI), npumepom nocnegoBaTeibHOrO
nHTepdelica — cepun ctaHgapToB RS232. RS422 n RS485.

AMEpPVIKaHCKNI MHCTUTYT aHepreTuyeckux uccnegosaHuii (Power Research Institute — EPRI) npumenun
3TasIoHHy0 MoAenb OSI K 3n1eKTpMYeckumM cucTeMaM 1 Ha3Basl ee apxXMTEKTYPOI MHXEHEPHBIX KOMMYHUKaLWI
(Utility Communications Architecture — UCA). UCA ycTaHaBnuBaeT CTaHAapT A/19 KaxAoro c/10s 3Ta/IoHHOM
mogenu OSI, uTo TpebyeTca 418 cornalleHmnin o npumerHeHnn Cneymdurkalmm NPoM3BOACTBEHHbLIX COO6LLEHNI
(Manufacturing Message Specification — MMS), koTopas ucnonb3yetca B UCA ansa ynpasneHus v céopa
JaHHbIX.

6.3.3 OpraHu3zaumsa KOMMyHUKaLMWii B ceTu
6.3.3.1 OO6LMe NONoXeHNS

Paspa6oTka ycTpoiicTB aBToMatuk ACY T F'3C TpebyeT ncnonb3oBaHUsA onncaHuii Ha 6on1ee BbICOKOM
ypoBHe OS| — KOMMYHWKaLMOHHOM.
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6.3.3.2 KOMMyHMKaLun 1 aneKTpmuyeckasa ceTb

Haunbonee BaxHbIMU NpUHLMNAMN AN YCNewWwHoro hyHKLUNOHNPOBaHUSA ceTn nepeAadn gaHHbix ACY Tr1
3C asnawTcA cnegyoLme:

- KaHanbl CBSA3W: 3/IEMEHTbl CUCTEeMbl JO/MKHbI CBA3bIBATLCSA MOCNEA0BATENbHLIMU NOPa3psgHbIMU
NIVHUAMU CBA3MK;

- COOTBETCTBME OTpac/feBbiM CTaHAapTam: CeTb nepefayn AaHHbIX JO/HKHA COOTBeTCTBOBaTb hop-
MasibHbIM U HedyopMasibHbIM (hakTu4yeckum — «ae-hakTo») oTpacneBbliM cTaHAapTaMm, 4YTobbl BkIOYaTb
LUNPOKMIA HaBOP COBMECTMMOrO 060pY0BaHNSA, U TapaHTUPOBaTh JOCTATOUYHbIA CPOK €ro CAyxX6bl;

- KO3(hhMLMEHT rOTOBHOCTU: CETb Nepefayn AaHHbIX O/KHA 6bITb CNPOEKTMpPOBaHa ANa obecneyeHns
MaKCMMasibHOro K0adhuLMeHTa roToBHOCTU. [119 3TOro ceTb A0/MKHA 06/1aaTh BbICOKOW 0TKa30yCcTonuMBOC-
TbiO Y. BO3SMOXHO, (PYHKLMOHAIbHOW 1M annapaTHOi N36bITOYHOCTbIO;

- KoppekTHas paboTa: ceTb nepefauu AaHHbIX AO/DKHA, KAK MUHUMYM, UCNO/b30BaTb MeToAbl 06Hapy-
XeHna ownbok, 4Tobbl NPeAoTBPaTUTL NOJTyYeHVe U UCNO/b30BaHWe UCKaXKEHHbIX faHHbIX. ObHapyxeHue
owmnbok 6e3 ncnpasneHns nogpasymMmeBaeT UCK/TOYEHWE AaHHbIX U3 LiMKNa ynpasieHus uav 3anpoc o noBTop-
HOW nepefaye AaHHbIX;

- CKOPOCTb Mepegayn: NPoekT CUCTEMbI AO/HKEH NpefycMaTpmBaTh KOMYECTBO M TUM NepejaBaemMblX
[aHHbIX, a TakkKe orpaHuyeHus Ha Bpems nepefayv co CTOPOHbI, Hanpumep, YyBCTBUTE/IbHbIX a/iropuTMOB
ynpasfieHvs. BpeMeHHble OrpaHnyYeHmns BKAYaT pacCMOTPeHMe XyALLnX cnyyaeB paboTsl cucteMbl nepeja-
4mn flaHHbIX, TaKNX KaKNosHoe 06HOBNEHNE 6a3bl fJaHHbIX CTAaHLMN B NEPNO MakCMMasIbHOM 3arpysku CUCTeMbI
ynpaBfieHns, BbIX0[, U3 CTPOS 060pyA0BaHUs, HApYLLEHNe 3NEKTPOCHABXEHUS, NN COYETaHNE 3TUX COBBITUIA;

- aKonormyeckne TpeboBaHWA: ynpassioLian cucteMa Ao/HKHa HOpMasibHO paboTaTb B OKpyXatoLei
onepaymoHHol cpege. O6opyaoBaHne MOXET NoABepraTbCs BO34ENCTBUI0 3/IEKTPOMArHUTHbIX NOMeX, paguno-
4aCTOTHbIX MOMEX, a Takke BO3AEelCTBUIO TeMNepaTypbl U BNaxHocTn. CeTn nepefayn gaHHbIX ¢ PU3nyeckn
ONVIHHBIMW  KaHanamyv MOTryT UMeTb HaBeAeHHbIi MoTeHuuan Mexgy TepmuHanamyu ceTV B aBapuitHbIX
yCNoBUSX;

- paboTa ceTu nepefayn gaHHbIX: €CTb HECKO/IbKO NPOTOKO/I0B YNPaB/ieHNa CeTblo Nnepefayn gaHHbIX,
KOTOpble paccMaTpuBaloTCA NPy NPOeKTUpoBaHuW. Kaxablli uMeeT npenmMyLlecTea U HefoCTaTku, KoTopble
CpaBHVBAOTCSA 1 OLLeHNBAOTCA N0 06 bEMY Nepesayun faHHbIX, He06X0AMMOMY GbICTPOLENCTBUIO, 1 BbIMOHE-
HWI0 NPOCTbIX ONepauuii;

- nepefayafiaHHbiX Ha 60/bLUNE PACCTOAHUSA: MPOEKT ASINHHBIX IMHUIA Nepefayn AaHHbIX AO/HKEH onpe-
[enaTb TMN M o06beM nepefaBaeMbliX AaHHbIX Y pacnonaraemMble TeXHUYeckne cpefctea cBsa3n. MpnaTtom fon-
XHbl COB/1I0AATLCA OTpaceBble cTaH4apThl, NO3BONALME 06ecneyYnTb COBMECTUMOCTb 060pYyA0BaHMS.

6.3.3.3 ®PYHKUUU Nepefayn faHHbIX
6.3.3.3.1 TllpoBepka nynpasneHune

MOHUTOPUHT 060pyA0BaHUSA. B L poBoii cucTeme ynpasieHus aHHble 0T KOHTPOIMPYEeMOro 060pyLo-
BaHWs N0 IMHUU CBA3U (UMW IMHUAM CBSI3W) NEPESAoTCs BY3/1bl KOHTPO/IS B OAHOM 13 ABYX (DOPM: ANCKPETHbIE
[aHHble, TakKne Kak CUrHasibl TPEBOTY U/ U NHBIX COBLITUI, NONOXEHUS BbiK/loUYaTe el Namn Tekylwme AaHHble
0 COCTOSIHUM 060PYJ0BAHUS 1 AHANOTOBbIE AAHHbIE.

[JMcKpeTHble faHHble NepeaaloT MHCOPMALMI0 O COCTOSIHUM 060pYA0BaHNS B YNpaB/sioLMe Nporpam-
Mbl. MPOrpamMmmMbl MHTepdelica oneparopa 1 UCNo/b3YTCA A8 3anUcy NocefoBaTeIbHOCTH COBbITURA. Anc-
KpeTHble [aHHble MOryT BK/IKOYATb WHGIOPMALMID O TMOMIOXKEHUN [aTUMKOB, W3MEHEHUs] COCTOSHUS
TpaHcgopmMaTopa v 3amblkaHue KOHTAKTOB UM UMMY/IbCHbIN BXOZ, C U3MEpPUTESbHbLIX NPMBGOPOB.

AHasl0roBble laHHble NPeacTaBNsaioT co60i M3MepeHus napameTpoB NPOLECCOB, KOTOpble Npeo6paso-
BbIBAIOTCS B LMPOBYHO (AUCKPETHYI0) (hOpMYy, XPOHOMETPUPYIOTCS (CONPOBOXAAOTCA faHHLIMU O BPEMEHH
U3MepeHNs) U NepeaaoTcs 415 XpaHeHUs B COOTBETCTBYOLME 6a3bl JaHHbIX. AHAIOTOBbIE AaHHbIE UCMOMb3Y-
loTCs N1 NPOBEPKM A0NYCTUMOCTM NapaMeTpoB COCTOSIHUSA UM pexuMa 060pyAoBaHNUsA U. B Clyyae Bbixoaa
napameTpa 3a npegenbl LOMYCTUMbIX 3HA4YeHWi, Ans  (OPMUPOBAHUSI CUTHA/IOB aBapuiiHoW U
npeaynpeanTeibHON curHanm3aumu.

YnpaBneHue (KOHTPOIMHT). B LUMPOBbIX yNpaBsoLWmx cucTeEMax ynpasnsioLyue Bo3aeiicTBUs MoryT
reHepupoBaThCs MPUKIaAHbLIMKM NporpaMMamMu CPeicTB MECTHOTo ynpasrieHusi (B6/M3n KOHTPOIMPYyemMoro
npouecca wnvM 06bLEKTa) UM cpeAcTBaMU LEeHTPaIU30BaHHOIO ynpaeneHus. CeTb nepefaun faHHbIX He
UCMOJb3YeTCsl, EC/TM KOHTPO/bHbIE AeCTBUS MHULMKPYIOTCS CPeACTBaMIU MECTHOTO ynpasieHus. Ecnvynpas-
nsilolee BO3AeCTBME MHULMMPYETCS ONepaTtopoM Uiu CPeACTBaMU LEHTPaIM30BAHHOTO YNPAB/IEHNs, CETb
nepejauun faHHbIX UCNONb3yeTCs.

MpumMepamu ynpasnsiloWyx BO3AeiCTBII ABNAOTCA KOMaHAbl Ha MyCck/W OCTAHOBKY arperara, oTk/ue-
HWe BblKlouaTenei, OTKPbITUE WU 3aKPbITUEe 3aTBOPOB BOAOC/IMBHON MAOTUHLI UT.A.; yNpaBasioliee Bo3-
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JelicTBue nepefaeTcs Yepes UHTepdeiic onepaTopa WU reHepupyeTcsl CpeacTBamMu LieHTPan3oBaHHOTo
ynpaB/ieHNs CO CTAHLMOHHOTO YPOBHS MEPapXun yNpaBieHus.

6.3.3.3.2 KoHdurypauumsa n uHuunanmnsayms ysna ynpasneHus

MpuknagHble nporpammel y3nos ACY T MoryT 3agaBaTtbCs Kak NporpamMmHo, Tak u annapatHo (B Buae
npoLnBKK). MporpaMmMbl MOTYT UCNO1b30BaTb NPONOPLMOHA/bHbIN, NHTErpasbHbIA, N304POMHbI (MPONopLK-
OHasIbHO-UHTerpanbHo-guddepeHunanbHblii) N 4pyrre anroputMbl peryimpoBaHus.

KoHdhurypaumsa nporpammHoro o6ecneyeHus, unn napameTpbl perynposaHus, AoXHbI ObiTb HeAOCTYN-
Hbl /19 HECAHKLIMOHNPOBAHHOTO U3MEHEHUS. VI3MeHeHne NporpaMMHOro o6ecneyeHns MoXeT OCyLeCTBAATb-
CA TOJIbKO C paspelleHns OTBETCTBEHHOIO 3a 3TO PyKOBOAUTE/A. Bce n3MeHeHua v apyrve BMellaTenbcTsa
[OKHBI JOKYMEHTUPOBATLCS.

6.3.3.4 TpeboBaHNA KOOGMEHY faHHbIMW ynpasieHns
6.3.3.4.1 O6LWMe NoNoXeHUs

Tpe6oBaHWA KOOMeEHY flaHHbIMM ypaBAEHUS BK/THOYAIOT: BPEMEHHbIE OrpaHNYeHNSA: HaleXHOCTb; 6e30-
MacHOCTb: MPO3PaYHOCTb CETU Nepesayn AaHHbIX: ANATHOCTUKY U TEXHUYECKOe 06cnyxuBaHue. Cnegytolme
NOI0XEHNA OTHOCATCA FNaBHbIM 06pa3oM K pacnpoCcTpaHeHHbIM TUNam CUCTEM yNpaB/IeHUS C y31aMu, CBA3aH-
HbIMW APYT C APYTOM OZHOW UM HECKOSIbKUMMW CBA3SIMU. OHO MPUMEHMMO K 3aMKHYTbIM CUCTEMaM, NOCKOJIbKY
3TU CUCTEMbI UCNOMb3YIOT CETU Nepejayn faHHbIX C Pa3IMYHbIMU 3/1IEMEHTAMU.

6.3.3.4.2 Peakuuu cBA3N BpemMeHU
6.3.3.4.2.1 FOTOBHOCTb K06paboTKe AaHHbIX

[JaHHble OT KaX/0ro NPOLLEeCCHOIo BX0Aa, aHasloroBble Uv AUCKPEeTHbIE, A0/MKHbI GbITb MTHOBEHHO A0C-
TYMHbI 3aNpallnBaemMoii NpuknagHoli nporpaMme. Ha npakTrke HeM36eXHbI 3aePXKi MeX Ly BPEMEHEM NOsiB-
NIeHVs1 JaHHbIX Ha TepMUHase BBOAA W BPEMEHEM, KOr4a OHW MOSIBASIOTCA B 6as3e AaHHbIX C 06bekTa
ynpaBneHus.

6.3.3.4.2.2 3apepxKun nepepaydu gaHHbIX

[ns puckpeTHbIX AaHHbIX NepBas 3afepxka BpeMeHu CBsidaHa € X BBOAOM v nepeadyeil B 6a3y gaHHbIX
6vxaiwero K ynpasnsemMomMy NpoLeccy (1o0KkanbHbIi y3en) ysna cuctemsl. lna aHanoroebix faHHbIX nepsas
3a/iepxka cBsizaHa ¢ (hunbTpaumeil u aHanoro-LnugpoBbiM NpeobpasoBaHnem. 15 oTAeNbHbIX ANCKPETHbIX
BXO/ZHbIX CUTHA/I0B NPOLECC CYUTLIBAHUSA SABNSETCA NEePBbIM, N 06bIYHO HaMMeHee BaXHbIM (Kpome pubTpa
BMOPaL UM KOHTAKTOB) UCTOYHNKOM 3afepXKn. Ecnin nokanbHbI y3en BbINO/HAET ynpaB/ieHne 3aMKHY TbIM KOH-
TYPOM. Apyrve 3afiepxkn nepefayn faHHbIX CTAHOBATCA MEHEe BaXKHbIMU, UM MeHee KpUTUYEeCKUMU A5 Npo-
Lecca ynpasneHus.

[Lpyrve 3afiepxkvm NponMcxoaaT npyu 06MeHe AaHHbIMU MeX Ay NTOKabHbIM Y3/10M N 1H06bIM APYTUM Y3/10M,
MCNO/b3YOLWMM 3TV flaHHbIe. DTN 3a4ePXK/ BKOYaT BpeMs hopMaTMpoBaHUsA aHHbIX 415 UCNOb30BaHNSA
CMCTEMO CBA3MN, BPEMSI OXMAAHWSA AaHHbIX AN nepeAayn U Bpems (415 NoKabHOro y31a) BbINOSIHEHWSA cucTe-
MOl nepegayn faHHbIX, nepejayn NpoToKoa n CO6CTBEHHO AAHHBbIX.

MponcxoasT Takxke 3a4epXKun Npu nepefavye faHHbIX BHELLHe cucteme ynpasneHus. MpoTokon ceasu ¢
BHELUHMMW CUCTEMaMM MOXET BbI3BaTb 3a[ePXKu Henpeackasyemoi NpoAo/HKUTENbHOCTU.

6.3.3.4.2.3 BbINoJsIHEHME YNIpaBAsoOLeli KOMaHabl

Be3onacHocTb ycTpoiicTBa TpebyeT 6e30WwM604HON Nepegayn ynpasnsaoLLnx Bo3aeicTauin. OTkNoHe-
HMe COMHUTENbHOI KOMaHbl NlydLle, YeM BbINMOSIHEHNE OLUMBOYHON KOMaHAb!. 115 noBbIWeHns 6e30nacHOCTy
MCNOJb3YOTCA CMOXHbIE KOAbI 0OHapYXeHNs OWMB0K 1 aBTOMaTMyeckas NoBTOpHas NpoBepka NoATBepXxie-
HVSA 060CHOBAHHOCTY KOMaHSb!.

Ecnv noBTOpHas nposepka Ucnosib3yeTcs nepes BbiNO/IHEHWEM KOMaH/bl, Bpems nepegauv yrnpasssio-
el KomaHAabl yaBanBaeTcs. Bpemsa nepegaun mMoxeT ObiTb HenpeackasyembiM, eCciv NpUHUMaloLWnii y3en
0/lHOBPEMEHHO nepefaeT AaHHble. Ecnu ynpasnsowasn komaHga TpebyeT KOHTPOA NOBTOPHOW NPOBEPKOIA,
BO3HUKAIOT HOBbIE 3aePXKN.

6.3.3.4.2.4 TlonHoe BpeMsA 3a4ePXKN CUCTEMbI YNpaBieHNsA

Peakuns anekTpocTaHuum Ha BHELLHWE ynpaBnsaoLwmne KoMaHabl, Takne Kak KoMaHbl CUCTeMbI aBTOMa-
TUYECKOro peryiMpoBaHus 4actoTbl U MOLWHOCTY (APYM). TpebyeT yyeTa Konnyectsa u Tuna faHHbIX C 06 bek-
Ta ynpaBfeHWs, KOTOpble WCNOJMb3YTCA BHELWIHEW ynpaBnawoweid cucteMoil Ans onpefeneHvs ero
noTpebHOCTN B ynpasfieHnn. 3afepxka nepefayn aHHbIX K CTOPOHHUM cucTeMaM OT 6a3bl faHHbIX 3/1eKTPO-
CTaHLMN eCTb CyMmMa BCeX 3afilepXekK NoyvyeHuns faHHbIX 0T I0Ka/bHbIX Y3/10B A0 y3/1a 6a3bl JaHHbIX 3/1eKTPO-
cTaHumn.
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6.3.3.4.3 HapgexHocTb

HapgexHocTb cuctembl nepefaun AaHHbIX — LUMPOKOE MOHATVE, OXBaTbiBaloLee HafeXHOCTb U pabo-
TOCNOCOBHOCTL annapartypbl, 06GHapyXeHne 1 ncnpaB/ieHne OWMGOoK nepesayn faHHbIX U HaAeXHOCTb Npo-
rpammHoro obecneyeHusi. JnA KPUTUYECKN BaXKHbIX CUCTEM WCNOMb3YTCA pe3epBMPOBaHHbIe CUCTEMbI
nepegauun AaHHbIX W/UnNu gpyrne oTkasoyctoinumeblie ceTn. OTKa3oycTonumBbIe CeTu nepefayn AaHHbIX 401-
XHbl 6bITb pa3paboTaHbl Tak, YUTOObI aBapus Kakoro-1M60 OAHOIO 3NIEMeHTa CeTV nepefaymn AaHHbIX He cTana
NPUYMHON BbIXoda BCel ceTu U3 cTpos. AnnapartHoe ob6ecnevyeHne fO/MKHO UMETb BbICOKUIA KO3ULMEHT
FOTOBHOCTM M 6bITb CNOCOGHBIM 6bICTPO BOCCTaHaBNMBATLCA M BO3BpalLlaTbcs K paboTe nocne c6os.

VckaxeHve faHHbIX N3-3a NOMeX UK ApYrux BAVAHWIA nepeaatoLLei cpefbl 4O/HKHO ObiTb 06HAPYXXEHO 1
ncnpasneHo, NN 3T AaHHble A0/TKHbI ObITb 6bICTp0 nepegaHbl 3aHOBO. MHOXeCTBEHHbIE OLLINOKN yBennynea-
0T BpeMsi nepeAayun faHHbIX M NPUBOAAT K HeafekBaTHOW paboTe ceTu nepefayn AaHHbIX.

6.3.4 BesonacHocTb

O6ecneyeHne 6e3onacHoii paboTbl CETU Nepesaun faHHbIX TpebyeT HafeXHOCTM ee paboTbl U CNOCO6-
HOCTW CaMOCTOSATE/NIbHO 06HaPYXMNBaTh OWNOKKN. CeTn pas/IMyHol Tononornm (CM. 6.4.2) UMeroT JOCTONHCTBA U
Hef0CTaTKM B CMblIc/ie 6e30nacHOCTY UX paboTsl. CyLLEeCcTBYOT MeTOAbl 06ecneveHns HafeXxHoCTU nepejayn
[JaHHbIX He3aBNCVMMO OT TUna ucnonb3yemoli Tononorum cetn. C60I Kakoro-nM6o cneynuryeckoro 3BoHa
nepefauun faHHblX He [O/IKEH Bbi3blBaTb HapyLleHWe paboTbl Beeli ceTn. Cuctema Ao/mKHa OblTb CNOCO6HA
aBTOMAaTMYeCKn MEHATb KOHPUrypauuio, nepeHanaxmeaTb cebsa 1 NpoaoxaTb nepesayvy AaHHbIX C UCNOMb30-
BaHVWeM [eiCTBYIOLLMX KOMNOHEHTOB. KpuTuyeckve AaHHble, KOTopble TpebytoTca Ans obecneyeHus 6esonac-
HOCTW CTaHL MK (HanpumMep, 0 COCTOSAHUMN 3aTBOPOB BOAOC/IMBHOW M/IOTUHBI U T. fi.) AO/DKHbI UMETb NPUOPUTET B
cxemax pekoHdurypauum.

6.3.4.1 Tpo3payHOCTb ceTu nepegaym faHHbIX

Pa6oTa ceTv nepefaun aHHbIX JO/MKHA 6bITb TPO3PAYHOi 4151 ONepaTMBHOMO NepcoHana CTaHuum nans
BHELUHWUX TEPMMHANOB. Bce dyHKLMM nepefaun JaHHbIX, BKIOYas 0GHAPYXEHWe W UCMpaB/ieHne OLINGOK,
thopmaTupoBaHme 1 NoArOTOBKY K nepefade aHHbIX y3/1am yNpaB/sioweil CMcTeMbI, LO/IKHbI 6bITb BbINOJIHE-
Hbl 060pYy0BaHMEM ceTy 6e3 yuacTusl ynpaB/sioLLeil cuctemsl.

6.3.4.2 [narHoctuka

CeTb nepegaun aHHbIX 4O/HKHA BKIOYATb MarHocTYeckoe nporpaMMHoe obecneyeHune A8 NpoBepKu
OYHKUUIA TMHWIA, paboTaloLmnx aBTOHOMHO U MHTepPaKTUBHO. MNpoBepka NHTEPaKTUBHbIX (OYHKL WA BKIOYaeT B
cebs1 NpoBepPKy NPOM3BOAUTENBHOCTU CETU Nepefayn AaHHbIX N oNacHbIe No BEIMYNHE OLLUNGKN KaHas bl CBA3N.
MpoBepKa aBTOHOMHbIX (DYHKLMIA AO/KHA BKNOYATb B Ce65 NPOBEPKY KaXkA0ro aieMeHTa annaparHoro obec-
neyeHUs cuCTeMbl, NPOBEPKY cpefbl nepefayn AaHHbIX, O6HapyXxeHue oWn60K nepefayn faHHbIX U
napameTpbl X UCNPaBNeHNs.

6.3.4.3 TexHu4Yeckoe ob6cnyxuBaHue

CeTb Nnepefayv AaHHbIX O/MKHA ObITb NErkoi AN 06CnyXMBaHNa, NpeanoyYTUTENbLHO 6e3 NnpepbiBaHUs
dhyHKUUM Nnepegaun gaHHbiX. MNpeanoyTuTesbHbl M36bITOYHbIE, MOSTHOCTLIO HE3aBNCHMbIE CeTV Nepefayun faH-
HbIX. 06ecneunBarLLe paboTocnocobHocTs ACY TrI, faxe ecnv oAHa n3 ceTteil BolligeT n3 ctpos. C6oii 0fgHO-
ro afleMeHTa He [O/MDKEH Bbi3blBaTb COOW Bcell cucTembl. AnnapatHas W36bITOYHOCTb obecneuymsaeT
BO3MOXHOCTb PEMOHTA ee KOMMOHEHTOB, a TAKXKe ee TeCTUpOoBaHne Uin NpoBefeHne TPDEHNPOBKU NepcoHana.

6.4 CeTu AaHHbIX CUCTEM yrNpaBeHuns

6.4.1 O6wWme NONOXKEHNS

CyuiecTByeT ABa knacca ceTeli nepefaun gaHHbixX, ucnonbayrowmxcs B ACY TN M3C. 37o /IBC. cTpos-
LmMecss Ha OCHOBE M3BECTHbIX CTaHAapToB, Hanpumep Ethernet, n cetu, nmetowme cobcTBeHHYO (MHANBUAY-
abHY0) TONOJIOTUIO LWNHBI.

6.4.2 Tononorna/J1IBC

6.4.2.1 O6LwWWe NosoxXeHus

JNlokanbHas ceTb MMEET HECKOJIbKO CYLL,eCTBEHHbIX OT/INYMNIA OT 06bIYHOV MHOTOY3/10BOI CeTU nepejauu
AaHHbIX. [0 MHOroy3/10BbIM KaHanam CBA3U KOMMbOTEP CBA3bIBAETCH C OTHOCUTE/TIbHO MPOCTbIMU TEPMUHANa-
Mu. CBA3bIO yNpas/iseT KOMMNbOTEP, U nepefada faHHbIX NPOUCXOAUT TONIbKO MEeXAY TEPMUHANOM U KOMMbIo-
TEPOM NpW OTHOCUTENbHO HEGONbLWOM 6bicTpoaelicTBun ceTn. Kaxablili npubop, coefnHEHHbIN Co cpefoi
KOMMYHWKaLMN. — WHTeNeKTyanbHaa malmHa, naboi npuéop, npucoemHeHHbIl k/IBC. MoxeT obLaTtbes

C Nto6bIM ApYTM NPUGOPOM B CETU C OUYEHb BbICOKOI CKOPOCTbIO. PUCYHOK 2 MNMOCTPUPYET (hn3nyeckne pas-
SIMUNS MEXY MHOTOTOUEUHbIMY KaHaslaMu CBSI3W 1 JTIOKA/IbHbIMU CETAMMN.
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PucyHok 2 — Pasnuune mMexay MHOroTOYeUYHbIMU NNHUAMMN Nepeaayn AaHHbIX N N10KaNbHON BbIYNCINTENBHON CETbIO

6 4.2.2 Xapaktepuctukn JIBC

B3avmMocBA3b cTaHumid. BTunuyHoii JIBC Bce cTaHUMM ABASIOTCA paBHbIMU: HET HAKAKOTO pasinyuns Mex-
Ay CTaHUMAMU NEPBUYHBIMU U NOAYNHEHHBIMU BTOPUYHBIMW CTAHLMAMMA.

O6MeH coobLeHuamn. NIBC pa3spabaTbiBaeTcs Tak, UTOObl 06MEH AaHHbIMU MeXAY pa3nyHbIMU napa-
MW CTaHLMIA MOT OCYLLLeCTBNATLCA BN060E BPEMS, XOTS Ha NPaKTUKE TO/IbKO eAMHCTBEHHOE CO0bLLEeHNE MOXET
6bITb NOCNAHO B AAHHbIA MOMEHT.

CKopocCTb nepefaun gaHHbIX. CKOpOCTb Nepefaun AaHHbIX O4YEHb BbICOKas, N3MEPSETCH B MUIIMOHAX
6UT B CEKyHAY.

PaccTosHue. JIBC pomkHa noAdepxmBaTtb CBS3b B OFPaHMYEHHON reorpadmyeckoil 3oHe, HanpuMep B
npegenaxucneTyepckoro NyHKTa ynpasaeHus Uam CTaHumu.

Mepepatowas cpega. IBC ucnonb3yeT 06bIYHO B KayecTBe nNepeatoLieli cpefbl YacTHYH, YCTaHOB/EH-
HYI0 Nofib30BaTeNem cetb.

PacwmnpsiemocTtb. /IBC MOXET ObITb YaCTh0 [106a1bHON ceTU. ITO AenaeT BO3MOXHbIM CBSI3b B HeOrpa-
HUYEHHOI reorpadnMyeckoii 30He.

6.4.2.3 Knaccudukaums nokanbHbIX ceTell

MHOXeCTBO annapaTHbIX U NPOrpaMMHbIX CPEACTB AOCTYMNHbI 47151 NOCTPOEHNS IOKa/IbHbIX ceTeil. OHU
CTPOATCSA N0 06LWMM NPUHLUMNAM, HO peasin3yloTcs pas/IM4yHbIMU crocobamu.

JNIBC knaccucmympytoTcs no cnegyowmm nokasaTensam:

- TONonorus:

- nepepgawlias cpeja:

- MeToAbl nepefayn;

- MPOTOKOJIbI.

6.4.2.4 Knaccudukaumns Tonosorum cetn
6.4.2.4.1 O6WMe NONOXeHNA

Tonosnorus cetu ceBsizaHa CO CNOCOG0M, KOTOPbIM B3aWMOAENCTBYIOT CTaHuuW. Han6onee BaXHbIMU

TOMOOrMAMY ABMAKTCA KONbLeBas TONonorus, 3se3f006pasHas Tonoorvs, LUMHHaA ToNo10rus, onMcaHHble
B64.2.4.2—6.4.2.4.4.

6.4.2.4.2 Tononorua «3pe3ga»

Mpu Tononorum «3se3fa», Kak NokasaHo Ha PUCYHKe 3. BCe CTaHUuu cBA3aHbl yepes ueHTpas/ibHY0 TOYKY.
MHOroTOUYeYUHbI KaHa CBA3M, MOKa3aHHbIN Ha pUCYHKe 2. ABN1SeTcA NpUMepoM TOMOM0IMK «3Be3aa».
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PucyHok 3 — Tononorusa «3sesga»

6.4.2.4.3 Tonosiornsa «Konbuo»

Mpu KonbLEBOW cXxeme (CM. pUCYHOK 4) kaxkasn CTaHLMa CBA3aHa co creayloLlieii Tak, 4yTobbl 06pasoBatb
3aMKHYTbIA KOHTYpP. Kakgas cTaHuus nMeeT nepefartyvk v NMPUeMHUK, U AaHHble NepecbinalTcs B OAHOM
Hanpas/ieH!n No OKPYXXHOCTU. B cuctemaTnyeckoli KonbLeBoi KOHUrypaummn cTaHumMm coeanHeHbl No npu-
HLMMNY «TOYKa-K-TOUKE» B KQXA0M Yy3Ne, feiiCTBYIOLLEM KakK MOBTOPMTE L. PacnonoxeHne ctaHuuii yctpaHaeT
[ABYyHanpaB/ieHHyI0 CBA3b, TaK Kak nepefaryvk O4HOr0 y31a CBA3aH C nonyvaTenem crefgyroLero ysna. 310
CBOICTBO fleNiaeT KO/bLIeBYIO TOMOI0TNI0 61aronpUATHON A5 BOJTOKOHHO-OMTUYECKO cpeabl.
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PucyHok n — Tononorna«kosnbLo»

6.4.2.4.4 Tononorunsa «wuHa»
Mpu Tononorum «wuHa» (CM. PUCYHOK 5) BCe CTaHLUMM NPUCOeMHEHbI K OAHOXW/IbHOMY kabento. CTaH-
LapTHas ceTb 1 CeTb C TOHKUM Kabenem siBAATCA NpuMepamMm TONOI0TUM LWKHBI.

PucyHok 5—Tononorua «wuHa»

6.4.2.4.S Tononorun, ncnonobdyemble BACY TN rac

Tononoruu, ucnosnbdyemslie B ACY TIN MN3C, 06b6IYHO OCHOBAHbI Ha CUCTEMAX, COCTaBALWNX COOCTBEH-
HOCTb M3roTOBMTENS (ONUCaHNe CTaHAAPTOB CUCTEMHOW NaaThl NpeAcTaBneHo B 6.3.2). O6Lyme xapakTepucTu-
K/ TUMWUYHBIX CUCTEM, COCTaBASAIOWMX COOCTBEHHOCTb, ONucaHbl B 6.4.2.6. TONOAOIMNS LWKNHbI, KOMbLieBas
TOMo/I0rMA 1 3Be3006pa3Has TONoMorus NPUMEHsIOTCA B cucTeMax ynpasnieHunsi. CpaBHeHue ceTeli nepega-
4u faHHbIX, UCNOb3yeMbIX Npu co3ganun ACY TN M3C. npusegeHo B Tabnuue 4.

Tab6bnunua 4 — XapakTepucTukm cuctem nepegaym gaHHbix ACY TMN racC

LieHTpanbHbIii koMnbloTep (TnaBHbI), o6MeHMBatoLmiica UHopmaLmeii ¢ venporpammm
TpaguUMOHHO*? fucneTyepckoe
pyeubIM AUCTaHLVOHHbIM TEPMUHANIOM MO NPOBO3Y, CTEKNOBOMOKHY, Pajuo- naun

ynpasnexve o o
CBUY-CcBA3N. BblAe/IEHHbI kaHaaM CBATW 3Be34006pa3Hoii Tonoiorum
3akpbiTas ManomacwTabHble cUCTEMbI
Co6CTBEHHbIE (NAaTEeHTOBAHHbIE) CeTU
Co6CTBEHHbIE (MAaTEeHTOBAaHHbIE) KaHanbl CBA3N
OTKpbITas HeorpaHnyeHHo-maclwTabHble CUCTEMDI

OTKpbITad apxutektypa cuctembl (ceTu cepun (8))
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6.4.2.4.6 Co6CTBeHHble (NaTEHTOBaHHbIE) LUMHHbIE TONO0TNN

HekoTopble NOCTaBLYMKN LU POBLIX CUCTEM YNpaB/IEHNS OCHALLAIOT UX COGCTBEHHbLIMY (MATEHTOBAHHbI-
MM) KaHanamu CBsi3W A/ U3roTaB/IMBaeMbIX MU MOAy/ et o6opyaoBaHus. OHM MOTyT NMOCTaBAATb MOMHbIE
CUCTEMbI CYyCTpOicTBaMM BBOAA-BbIBOAA W perynstopamu, KOHTpoIiepamMmu U MHbIMK YCTpocTBamMu ynpasne-
HMS. BK/TIOYEHHBIMW B COGCTBEHHbIN (MaTEHTOBAHHbIW) CETEBON kaHasn cBA3N. BonbWKWHCTBO, 0gHakKo, npeso-
CTaB/AOT CTaHAAPTHbIN W03 4719 CONPSHKEHUS CO6CTBEHHbIX KAHA/I0B CBA3M C cUCTEMaMM NMPOMBbILLNEHHOTO
cTaHfapTa, TakMx kak ctaHfapTbl MexayHapoAHOW opraHm3auuu no ctaHgaptu3auun n MexayHapoaHoi
3N1EeKTPOTEXHUYECKOW KOMUCCUM WUAWM  ApYyrMe MpPOTOKOSbl, paspaboTaHHble ApyrMMyu  AuuaMmui  unu
opraHusaumsmu.

CoG6CTBEHHbIE CETU Nepesayn AaHHbIX (M B HEKOTOPbLIX CyYasix KOHCTPYKLMU LIWHBI) UCMNOMb3YIOTCA B
HEKOTOPbIX 3aKPbITbIX pacnpefefieHHbIX cucTemax ynpassieHus. osb30BaTeNn Takux 3akpbiTbIX CUCTEM
ynpaBneHusi 06bI4HO HE UHTEPECYHTCA NPOU3BOAUTENBHOCTLIO CETU; Tak Kak NOCTaBLMK rapaHTUpyeT Hop-
MaJslbHYl0 COBMECTHYH paboTy BCex yCTpoicTB. OfHaKo, ecnivm NnocTaBLUK npegnaraeT 3akpbiTylo cuctemy
HOBOII KOHCTPYKLUMM 6Ee3 Kaknx-Nn6o faHHbIX 0 ee NPOM3BOANTENIBHOCTU, NONb30BaTE b A0/IKEH Yy6eanTbes,
4TO ceTb Nepefayn faHHbIX UMeeT NPOEKTHYI0 MOLWHOCTb AJ151 BbINOSIHEHWS NPOEKTHLIX PYHKLWIA 1 NOSTyYNTL OT
nocTaBLL/Ka COOTBETCTBYHOLLME FapaHTUL.

Ecnu 3akpbiTan cuctema ynpasfieHns A0/KHA CBA3bIBATLCA C APYTMMU YCTPOMCTBAMM, YCTAHOB/IEHHbI-
MW Ha CTaHLMK, NOCTaBLLMKA0/MKEH rapaHTMPOBaTh, YTO €ro COGCTBEHHAs CeTb NepeAaym flaHHbIX UMeeT cooT-
BETCTBYOLMIA UHTEPIENC C 3TUMM YCTPONCTBAMYU NI MOXET ObITb NOAK/IHOYEHA K HUM Yepe3 MOCT WU LUJI3.
[Lns HTepdeicHbIX yCTPOCTB CKOPOCTb Nepefayumn AaHHbIX A0/KHA GbiTh COrNacoBaHa.

MpoTOKO COBCTBEHHOI CETW NEepeaayn JaHHbIX MOXET NO3BO/IATbL MOBTOPHOE UCMO/b30BaHWE CyLLecT-
BYIOLMX NepudepuiiHbiX YCTPONCTB (BbIHOCHbIX TEPMUHAMIOB) A1 YACTUYHON 3aMeHbl WM pacluMpeHus
CyLLeCTBYOLEN CUCTEMBI YNpaBneHus. Bonee paHHWE CUCTEMbI MOYTW BCerga NCMnosb3oBann COGCTBEHHbIE
hopmaTtmpoBaHme gaHHbIX U NPOTOKO/T KOMMYHMKaL MK, B TakoM ciiyyae MCnosib30BaHUE LWIJI03a MeXAy aTUMK
[ABYMS cuicTemamy BeCbMa BepOsiTHO.

6.4.3 dunsmnyeckan cpepa nepesaymn faHHbIX

CeTu pacCMOTPEHHbIX TONOMOMMIA BbIMOMHATCA B BUE HE3KPAHMPOBAHWNO BUTOI Napbl, 3KpaHMpPOBaH-
HOli MHOTOXW/IbHOW BWTOWM Mapbl, KoakcuanbHOro kabesns, ABOWHOro akcuanbHOro kabens unu BOJIOKOH-
HO-OMTMYeckoro kabens. Beibop cpegbl gna ACY TIM M3C 3aBMCUT OT XapaKTepucTUK U3015uMK, NONoChl
nponyckaHus, 3aTtyxaHus curHana, MeTofoB ocTyna, CTOMMOCTU M NOMEXOYCTORYMNBOCTM.

Mcnonb3oBaHme MeTaniMyeckoro ycTaHoBOUYHOro 060pyA0BaHUs oKasbiBaeT CyLeCTBEHHOe BAUsHUE
Ha NOMEXO0YCTONYMBOCTb KaHa/I0B CBS3W (HanpuMep, UCnofib30BaHUe KabesbHbIX NOAAOHOB, NpejHa3HauYeH-
HbIX TOMbKO ANA kabenei Lenu ynpaBneHus, 3HAYUTENbHO YBE/IMYMBAET HEBOCMPUUMUMBOCTL K NoMexam
NOBPEXAEHHbIX KOHTYPOB). B Tabnnue 5 npuBegeHo cpaBHeEHME HEKOTOPbIX KPUTUYECKNX MapamMeTpoB pasiny-
HbIX cpeq. CTOMMOCTb BOJIOKOHHO-ONTUYECKOTO kabess 1 060pyA0BaHMsA NMOHMXKAETCA OTHOCUTE/TbHO APpYTuX
hmanyeckux nepegaroLlmx cpes. B uenom xopoLwuve xapaktepucTukm ONTOBOSIOKHA, B COBOKYMHOCTH C €ro U3o0-
NSILMOHHBIMY CBOCTBaAMMU, Ae/1al0T ONTOBOJIOKHO Hanbonee NpurogxHbIM Anst npumeHeHus B ACY TM racC.

Tab6bnunuya 5— XapakTepucTukm kabenbHbiX HOCUTEnNen

Tun kabens MomexoycTonunBoCTb CkopocTb nepefaun 30HbI Nepegayn
JKpaHmpoBaHHas, MHOToXunbHas Cnabas Camas masneHbkas KopoTkas
BUTas napa

KoakcnanbHblii  kabenb, MOHOMO- Xopowas Bbicokasn AnnHHas
NOCHBIW 1 LWMPOKONONOCHBI

[BYX/IPOBOAHLIN 3KPAHUPOBAHHbIN Xopolas Bbicwas AnuuHas
akcuanbHblii kabenb

BO/IOKOHHO-ONTUYECKMNIH Kabenb Nyywasna Hawusbicwasn AnvuHas

6.5 bBasbl JaHHbIX 1 COCTaB NPorpaMmmMHOro o6ecnevyeHuns
6.5.1 OTKpbITble YCTPONCTBA 1 6a3bl AaHHbIX

[MOCKO/IbKY OTKPbITbIE CUCTEMbI CTA/IN OCHOBHbLIM BUAOM CTPYKTYpP ACY Tl 'SC. cuctembl ynpasneHus
6a3amMu flaHHbIX NOTPeboBan MUHTEHCUBHOTO N3yyeHus. MNpexae cuctemsl ynpasneHus 6asaMmum gaHHbIX Obiiv
[aHHOCTbIO, OHM NOCTaBAANNCH C CUCTEMON, OblIM COGCTBEHHOCTLIO NpoAaBLa U He Mor/in paboTaTb COBMeC-
THO C NporpaMMHbIM 06ecneyeHnemM gpyrux NocTasLLUKOB.
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CyLuecTByeT YeTblpe OCHOBHbIX TUNa CUCTEM yrpaB/ieHns 6azamu AaHHbIX, KOTOPbIE OT/IMYAKTCSA CNOCOo-
60M OpraHu3aunm faHHbIX: nepapxuyeckmne, CETeBbIE, PENSILMOHHBIE N 06bEKTHO-OPUEHTUPOBAHHbIE!

- Mepapxuyeckue: Brepapxmuyeckoii 6ase AaHHbIX CBA3M MeXAy 3anncsiMy orpaHnyeHbl. Ecnm TpebytoT-
ca 60nee 06LWMpPHbIE CBA3M A5 UCNOMb30BaHUSA NPUKIAAHbIX NPOrpaMm, To NpUKIagHasi nporpamma gosHa
ynpaBnsTb NyTem NporpamMMHOro o6palleHuns, YTo aesiaeT cucTeMy TpyAHO NoAAEPKMBAEMO;

- ceTeBble, B ceTeBOl 6a3e AaHHbIX /ll06as 3anncb MoOXeT ObiTb CBA3aHa € /1060 APYroi 3anuchbio.
Mogenb ceTu paspeluaeTt KOMM/IEKCHbIe COeMHEHNA cpean AaHHbIX Npu BbicokoM KIM[. nogaepxusas 60Mb-
Lo o6bem nonb3oBartesnieil. PaboTa ceTeBoit 6a3bl faHHbIX 3aBUCUT OT MAEHTUUKALUN 1 OpraHm3aLnm cBs-
3eli B nepuog ee paspabotkn. Mopgenb ceTu AOCTATOYHO Hermbka NS BHECEHUS W3MEHeHWi nocne
3aBeplUeHus ee pa3paboTku;

- pensunoHHbIe: penaunoHHas MoOAeNb OCYLLECTBASAET CBA3b MEXAY AaHHbIMU B BUAE CTPOK, CTON6L,0B
1 Tabnuuy. HoBble Nons 1 n3MeHeHns B 6a30 faHHbIX MOryT 6blTb BHECEHbI C MUHVMMAasIbHbIMU Nepeaeikamu.
COOTHOLLEHNsI TUMOB 3anuceil yCTaHOB/IEHbI AMHAMUYECKM, paspellas pa3MeltaTb HOBble. [JJOCTOMHCTBOM
pensLMoHHON MoJenn ABSETCA ee XopoLlee TeopeTnyeckoe onMcaHune:

- 06bEeKTHO-OPUEHTMPOBAHHbIE: 3TN 6a3bl fJaHHbIX OCHOBaHbI HA pa3BMBalOLLECSH TEXHOMOMM, KOTopas
[OJ/HKHA 3ano/IHUTL NPo6esbl pensunoHHon mogenn. O6bEKTHO-OPUEHTUPOBAaHHbIE 6a3bl aHHbIX AONYyCKalT
BHELLHWIA OCTYN K AaHHbIM BO BPEMS X paboTbl, 06ecneynsas NpeBoCcXoAHoe O6bICTPOAENCTBME 1 MPOCTOTY.
O6bEeKTHO-OPUEHTUPOBAHHbIE 6a3bl JaHHbIX HE TaK XOPOLLO pa3paboTaHbl TEOPETUYECKN, KaK PENSILMOHHbIE.

6.5.2 PeanbHOe BpeMsi NpOTMB HepeasibHOro BpeMeHu B pa3paboTke 6a3 faHHbIX

ACY TN I'SC TpebyoT pa3paboTkm 6a3 faHHbIX B pea/ilbHOM U HepeasibHOM BPEMEHUW. YNpaBneHue B
peasibHOM BpeMeHU A0/HKHO MoAAepPXMBaTh 4OCTYN K AaHHbIM C MOMOLLbIO N0/1b30BaTENbCKOro MHTepdelica
(M) onepatopa, cuctembl c6opa gaHHbix (SCADA), 3agay aBToMaTNYeCKOro ynpas/ieHus reHepauueid, 3anu-
Cu co6bITUIA 1 T. 4. Bce 3T 3aAaun AOMKHbI GbITb BbINOMHEHbI C 6OMLWNM BbICTPOAENCTBUEM, B TEHEHUE
HECKO/TbKNX MUJ/TIUCEKYHI.

Ba3sbl faHHbIX HepeanbHOro BpeMeHM A0/MKHbI MoAAepXaTh (YHKLMM PETPOCNEKTUBHOrO aHannm3a u aHa-
nn3a TeHAeHuWi, JOKYMEHTUPOBaHNA 1 ApYTUX 3a4ad, He CBA3aHHbIX C peasibHbIM BpeMeHeM. 3Tu yHKLMK
TpebytoT 06paboTKkM OrPOMHOr0 06bEMA AaHHbIX, YTO 06bIYHO HepeasibHO cAenaTb B peaslbHOM BPEMEH!, T. €.
nx paspaboTka npegnonaraeT paboTy B HepeabHOM BPEMEHM.

K coxaneHuio, KoMmepyecku AOCTYMHble 6a3bl aHHbIX He MOrN YA0BNETBOPUTbL NoTpebHocTn ACY TI
3C B paboTe B peaslbHOM BpeMeHW. JDTO BbIHYAWNIO NPOAABLOB paspaboTaTb crneuuann3vpoBaHHble
(cobcTBEHHBIE, NATEHTOBAHHbIE) 6a3bl flaHHbIX A1 COeAUHEHUSA C OrpaHNYeHHbIM HA60POM BHELLHWX anna-
paTHbIX CPeACTB U CUCTEM yNpaBieHns. AT CUCTEMbI MOTYT ObITb ONMCaHbI KaK 3aKpbITble CUCTEMbI, HE A0MNYyC-
Kalowme uHTepdeiic ¢ Apyrumy annapatHbiMU U NPOrpaMMHbIM cpeacTBamu. Jllo6oe paclimpeHve unm
mMoAMnuKaLma CUCTEMbI [O/IKHbI ObITb CAenaHbl NOCTaBLMKOM WA COBCTBEHHLIMY CUNaMU, /15 YETO HYXHO
UMeTb CO6CTBEHHbIE OACKNE PECYpPCbl.

B TO Bpems Kak NoCTaBLLUMKN aBTOMaTU3NPOBAHHbIX CUCTEM MNoaraloTca Ha CO6CTBEHHbIE (MaTeHTOBaH-
Hble) 6a3bl JaHHbIX peaslbHOro BpeMeHu, /19 pelleHuns 3afay HepeanbHOro BpeMeHu Bce 60bLiee BHAMaHWe
npuBnEKanT KOMMEPYECKN AOCTYMNHbIE OTKPbITbIE 6a3bl AaHHbIX. COCTaBNEHNE OTYETOB U rpatnkoB PEMOHTA U
TeXHUYeCcKoro 06CcnyXmMBaHuna, aHanu3 TeHAEeHUN 1 gpyrne aBTOHOMHbIE PYHKLUM MOTYT 6bITb 06ecneyeHsl
JaHHbIMU, peann3oBaHHbIMY B cpefe NonynsapHbIX 6a3 AaHHbIX, MMeoLWw X pasHoobpasHble XapakTepUCTUKA 1
Xenaemble Nonb3oBaTesiemM MHTepdelichl.

JocTatoyHo 4acTto pensiyMoHHble 6asbl JaHHbIX MOAWMULMPYIT K CyliecTBytlouieli Ha o6bekTe
CO6CTBEHHOI cMcTeMe ynpaBfieHus Ans obecnevyeHns rmbKkocTn 06LLeHns ¢ gpyrumn 3agadyamm ynpaBieHus.
CB$13b KOMMeEpYecKoli 6a3bl faHHbIX HEpeaslbHOro BpeMeHU 1 CO6CTBEHHOI 6a3bl AaHHbIX aBTOMAaTU3MPOBaH-
HOW CCTeMbl peanbHOro BpEMEHU [O/MKHA NpefycMaTpuBaTth ABYXCTOPOHHUA 0OMEH AaHHbIMU.

K npenmyuiectsam NCNosb30BaHNs KOMMeEPYECKU AOCTYNHbIX 6a3 gaHHbIXx ACY Tl oTHOCAT:

- [OCTYNHOCTb MPSAMOro cCoeAHEHUS C NOAAEPKNBAIOWMMUN PENALMNOHHBIMU 6a3aMun fJaHHbIX;

- [OCTYNHOCTb JaHHbIX 3KCMIyaTaL M yCTaHOBKM (C MOMOLLbO C/TYXe6HbIX NporpamMm rnobanbHOM ceTn)
ANA Apyrux rpynn nonb3osarenei;

- (bopmaTbl OTYETHOCTU MOTYT 6bITb SIEFKO M3MEHEHbI MPU U3MEHEHMMN CcOCTaBa U CTPYKTYpbl IKCnyaTa-
LMOHHbIX AaHHbIX F3C.

6.5.3 KoHchurypaums nporpaMmMHOro obecneveHus
6.5.3.1 CneynanbHoe NporpamMmMHoe obecneyeHne

CneunanbHoe nporpammHoe obecneyeHne CTOUKU 3PEHNA NCNOMIb30BaHUA €ro HaCTaHUUK MOXeT 6bITb.
- y3kocneynaamsmpoBaHHbIM: U3MEHEHUA MNporpaMmmMmHOro obecneyeHus 3aKpbITbl ONA KOHEYHOro
nonb3oBartens,
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- KOHChMrypupyembiM: nporpammHoe o6ecrneyeHune fonyckaeT U3MEHEHUE TEXHUYECKMM NepPCoHaIoM
nosib3oBaTte/isi, 0OTBeYaLW MM 3a 06CNyXKUBAHNE NPOrpamMMHOro obecneyeHunst. ATM U3IMEHEHUsI 06bIYHO UMEKT
hopMy BK/THOUEHWS USIN UCKTIOYEHUSI BO3MOXHOCTEN, KOTOpPbIE BK/IOUEHbI B MPorpamMmmMHoe oGecneyeHne ero
pa3paboTUnKom:

- NporpaMMupyeMbIM: NporpaMMHoe o6ecneyeHune gonyckaet M3MeHeHuss unmn ao6aBneHusi, Kotopble
MOryT 6bITb CAeNaHbl COGCTBEHHLIMI CUaMM TEXHUYECKOro NepcoHasia nosib3oBartesisi, oTBevawlero 3a
06CNyXUBaHNE NPorpaMMHOro obecneyeHus.

6.5.3.2 Cepwuiino-Bbinyckaemoe nporpaMmMHoe obecneyeHune

CneuuanbHoe nporpammHoe obecneyeHune, onucaHHoe B NpeablayLem nyHkTe, 06bI4HO ABNSeTCA Aoc-
TYMHbIM TOMbKO KakyacTe ACY TI1, nocTaBnsemMoii «nog kio4». CepuitHo-BbinyckaeMoe (4ocTynHoe A5 npu-
o6peTteHnsa) MO moxeT npuobpeTaTbcA nocTasLikoM ACY Tl Kak YacTb CUCTEMbI, NOCTaBAAEMON «NOfA
KNoY», UM HenocpeacTBeHHO nonb3osaTesiem ACY TI. B nocnegHem cnyyae, Nosib3oBaTte b A0/KEH UMeTb
OCHaCTKy A1 MOHTaxa W KoHdurypauun nporpaMMHoro obecnedyeHusi. SeKTPOHHble Tabnulbl, CUCTEMBI
ynpasfieHusa 6a3amuv aHHbIX, UHTepdhelic oneparopa cucTeMbl SBAAOTCA NPUMepamMu CEPUNHO-BbINycKaeMo-
ro (goctynHoro And npuobpeTeHns) NporpaMMHOro obecrneyeHus, WUCMOsb3yeMoro kak 4yacte ACY TI1
3/1EKTPOCTaHLUNN.

CepuiiHo-BbinyckaeMoe (focTynHoe ans npuobpeteHus) MO rmbko n MHorosapmaHTHo. bnarogaps aTo-
My nosib3oBaTesib MOXeT Nosly4aTb NoA4epXKKy He TONbko nocTaswuka ACY TI1. Ho n Apyrux nonb3oBaTenei n
BO3MOXHO ApYyrnx npogasLoB. Hanbonee obuwue BapuaHTbl cepuitHoro MO cnegylowine:

- KOHburypupyemoe nonb3osartesieM: Nofb3oBaTesib UMEET BCHO AOKYMeHTauuo, Heobxoanmy A
BHECEHWA 3MeHeHuii B paboTy MO nnn gna gobasneHns HOBbIX KOAOB, CBA3aHHbIX C OCTasbHbIM MO. MNonb3o-
BaTeNb MOXET f06aBNATb XapakTepPUCTUKN NN U3MEHATb ONUUW, HO HE MOXET U3MEHUTb XapakTepuUcTukn B
nepsoHavyanbHOM kofe 6e3 nomolum nocTtaswmka ACY TIT;

- nporpaMMupyemoe nosib3oBartesieM: nosib3oBarteslb MeeT UCXOAHbIN TekcT MO 1 fOoKyMeHTaumio K
HeMy, 1 MOXeT MoAMdULMpoBaTh €ro Wam 4o6aBnTb CO6CTBEHHOE MO COGCTBEHHBLIMU CUAAMUN AW NPUB/IEKas
nogpsaguvka, He sBnsaoLLeroca nocraswmukom ACY T,

- nmosiHas rpadmka: noNb3oBaTelb MOXET reHepupoBaTh /10601 aieMeHT (MUKCesb) UIn BEKTOP n3obpa-
XeHus. NporpammHoe obecneyeHne obpabaTbiBaeT N306paxeHns nynpasnseT oTo6paxeHNemM ero B peasb-
HOM BpemeHu. YacTo nonHorpaduueckme yctpoictea paboTaloT B MHOTOOKOHHOW onepaLoHHO cpeje;

- OH-naliH KoHdurypupyemoe: (KOHUrypupyemoe B MHTEPaKTUBHOM PeXrMe) — YyNOMSHYTble Bbille
XapakTepuCTUKN MOTYT BbITb peasin3oBaHbl COOTBETCTBYHOLLMM NEPCOHANIOM CTaHLMN B UHTEPAKTUBHOM PEXU-
Me Ha paboTatwliem obopygoBaHun. MepcoHan MOXeT Tak Xe M3MEeHUTb KoHdurypauuio paboTaroLel
CUCTEMBI.

7 Monb3oBaTeNbCKME N CTAHLUNOHHbIE NHTepheiicol

7.1 NMonb3oBaTesibCKMe NHTepPenChbI

Cawmblii BaxHbI nHTepdenc ans ACYTMN MN3C — nonb3oBaTenbCckunini uHTepdeiic. CTaHUMOHHbIE UHTEP-
dhelicbl BaxHbl g1 ACY TI1, Tak Kak NPUHUMAIOT yyacTne B MOHUTOPUHTE, ONOBELLEHUN, yIPaBNEHUN UT. 4, HO
nonb3oBaTesbCKNA MHTepdelic ABNSeTCA pelualoLwwmM AN ycnexa cuctemsl. ECnv onepatop He B COCTOSHWM
ncnonb3osatb ACY Tl nerko nyao6Ho, To oHa HUKOrAa He 6yeT UCnosib30BaTbCs AO/HKHBIM 06pa3oM Un peH-
TabenbHo. MoTpe6HOCTN oneparTopa ABAATCA BaXKHbIMU 4719 YCNELHOW paboTbl U UCNOMb30BaHNA NpoekTa
aBTOMaTW3NPOBAHHON CTaHLMN.

Monb3oBaTenbCkunii UHTepdelic LOMKEH ObITb BbINOTHEH MO NPUHLMNYpacnpeaeneHns PyHKUNi KOH-
TPponsa nynpasneHns TeXHOM0rM4yecknm o60py0BaHMEM 1 CUCT eMaMmn MeXxy opraHamu py4yHoro ynpasne-
HUA (KKYKM, KHONKKU 1 T.4.) obopyaoBaHueM, nokanbHbiMn CAY. NporpaMMHO-TEeXHUYECKMMU CpeAcT Bamm
ACY TIN pasnuyHoro YypoBHA. Bce npumeHsiemble nokasbiBawolwmne npuéopbl AOMKHbI O0TBeYaTb
Tpe6oBaHmam TOCT30012.1.

OpraHamu ynpaBneHusinokanbHbix CAY F'A f0/KHbI OCYLLEeCTBAATbCA cnegyolme aeicTBus:

- HOpMaJsibHOe BK/I0UYBHME/O T KNHOYBHMB (NYCK/OCTaHoB):

- 3KCTpPEHHOe BK/oYeHune (MyckK):

- aBapwuiiHoe OTK/loYeHne (OCTaHoB):

- BbIGOp pexuma ynpasneHus (MHAUBMAYyansHoe/rpynnoBoe):

* KBUTUPOBaHNE CUTHaNN3aLmm:

- anpob6auus (npoBepka paboToCcnoCO6HOCT ) CUCT EMbI CUTHAIM3AUNN.
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7.1.1 YcTpoiicTBa BBOAA

YcTpoiicTBa BBOAA MOTyT 6bITb OpraHaMu py4HOro ynpasfieHuns, cpeactsamu BBoga AaHHbix B ACY T
'3C 1 ee nokanbHble cUCTeMbl. TUNUYHBIMU YCTPONCTBaMK BBOAA faHHbIX BACY TI ABNa0TCA:

- LIapoBble MaHVNyNAaTopbl (TPek60sbl): 06bIYHO NCMNOSL3YTCSA B COEANHEHUN CO CTaH4apTHON knasua-
TYpOi n/vnv undppoBoit BCroMoraTeibHOWM knaBmaTypoii 1 3aHNMaloT oYeHb HeB0/bLLIOe MeCTO Ha CTosE;

- «MbIWW»: NOAO6HLI LWAapOBbLIM MaHuUnynaTopamM. OBbIYHO TakKXe NCNOMb3YITCA B COEMHEHUMN CO CTaH-
AapTHOW knasmaTtypoli u/vnu undposoli BCcnomMoraTesibHONM knaBmaTypoil. «Mbiwb» TpebyeT 6onbLiero npo-
CTPaHCTBa CTOMA, YEM LUAPOBOI MaHUNYNATOP, TAK KaK «Mbllb» [A0/XKHA NepeMeLLaTbCsi, YToObl NepemMecTuTb
KYypCOp Ha 3KpaHe;

- CBETOBOE Mepo: MaHUNy AT op, C MOMOLLbI0 KOTOPOro BBOA AaHHbIX OCYLLLECT B/ISE T CANPUKOCHOBE-
HUAMUW UV NPOBELEHVEM NUHWIA Had NOBEPXHOCTbI0 3kpaHa MoHUTopa. MpuHuMN aelicTBUSA CBETOBOrO
nepa OCHOBaH Ha onpejeneHun obnacTeli sKpaHa C NOBbILLEHHON Y MOHMKEHHOW APKOCT b0 C NOMOLLbIO
hoTo3nemeHTa. CBETOBbIE NEPbSA 006bLIYHO UCMOMbL3YIOTCA BMecTe ¢ knasuaTtypoit ASCIl w/unu undposoii
BCNOMOraTtesibHOl k1aBnaTtypoi AN BBOAa AaHHbIX, OHW He TpebytoT NpocTpaHcTBa cToNa.

- KnasmaTypa: 06blYHO yCTaHaB/IMBAETCA Ha BCeX pabounmx mectax Ana BBOAA AAHHbIX U ynpaBieHus
CUCTEMOIA. XKenaTtenbHble XapakTepUCTUKN KaBuaTypbl 1 LMPOBbLIX BCNOMOraTeibHbIX KnasnaTtyp BKoYa-
0T CTaHAAPTHOE pacnosioXeHune K1aBuLl 1 ocsa3aTesbHY0 06paTHYI0 CBA3b. OHU AO/KHBI BblAEpXuUBaTb A/N-
TesnbHY0 aKkcnnyaTauuio. OHM fOMKHbI ObITb BOAOHENPOHNULL@EMBIMU U MbIIEHENPOHULLAEMBIMUA;

- CEHCOpPHbIli aKpaH: XOpOLLO MOAXOAMT A5 NO3ULMOHMPOBAHMA Kypcopa, HO He BMOJIHe NOAXOANT ANs
BBO/AA faHHbIX:

- pacnosHaBaHue peuu: 3TOT MeTO/, BBOJa faHHbIX ABNAETCA Hanbonee nepefosbiM. OfHaKO B HACTOSA-
Ljee BpemMs OH MUMeeT MHOIo HeAOoCTaTKOB, TakMX Kak 3aBMCMMOCTb OT CMeKTpa rosioca rosBopsuiero, nmeet
60/bLLUOV NPOLEHT OLWNGOK NV HEBEPHOTO TOIKOBAHWUSA KOMaHA, TpebyeT 3anoMuHaroLiee yCTpoicTBOo 60/1b-
LLIOW eMKOCTU 1 60/1bLLOE BpeMs 06paboTKy.

7.1.2 YcTpoiicTBa BbiBOAA

Kak nycTpolicTBa BBOAA, pa3/inyHble yCTPOCTBA BbIBOAA MOTYT 6bIThb C/IeAYHOLLMX TUMOB:

- NPUHTEpPbI: AManasoH 3TUX YCTPOCTB OTTOYEYHbIX MATPUUHBIX 4,0 KAYECTBEHHbIX MOCTPOYHbIX YEPHbIX
N LUBETHbIX NPUHTEePoB. OHU UCNO/b3YIOTCS ANS BbIBOAA AAHHbIX KOMMNbIOTEPa A1 OTYETOB WM apXMBHbIX
3anucei;

- 3KpaHbl gucnses; 3TUMKU YCTPOCTBaMU OcHalwaeTcs 60/bLINHCTBO YCTPOCTB BbIBOAA NEPBUYHON
NHopMaLmmn KoMnbloTepa. OHM 6bIBAKOT OAHOLBETHLIMU U LIBETHLIMW CMUIJTMOHAMM LiBETOBbLIX KOMBUHALNIA;

- CUHTe3aTop peuun: NpeaocTaB/sieT onepaTopy QOHETUYECKN BHATHbIE BbIXOAHbIE COOBLLEHNS;

- MHEMOHWYeCKMe naHenun: rpaduyeckre AUCnIen UNn 3NeKTPoHHbIe CBETOBbIE NaHesn, UCMOofb3yeMble
AN NpefcTaBNeHns CXeM U AAaHHbIX O PeXUME Y COCTOSAHMUMU CTaHLMN UK CUCTEMBI.

7.2 CTaHUMOHHbIe UHTepeickl

CTaHUMOHHbIV nHTepdeic ACY Tl sBnseTca BaxHeAWw M ycnoBuem ycnewwHor paéotsl ACY T M3C.
CyuiecTByeT MHOTO TUMOB annapaTtHbIX UHTEPCHENCOoB, KaxAblii C 0COBbIMU TPe6oBaHUSIMU, KOTOPbLIE AO/KHBI
6bITb COracoBaHbl BO BpEMSA pa3paboTku, MOHTaXa W UCMbITaHW CUCTEMBI.

7.2.1 Twvnbl

MprmMepamy CTaHUMOHHbIX MHTEPECoB ABNSITCA aHaoroBblli NpeobpasoBarteslb CUrHaNoB, Cyxue
KOHTaKTbl (KOHTaKT, HE UMEILLNIA rasibBaHNYECKON CBA3MN C LensiMy 3N1eKTPoONUTaHus) n unposble AaHHbIe.
3T NprMepbl He 0XBaTbIBAOT BCE BO3MOXHblE TUMbl CBA3M, Tak Kak 060pyf0BaHne nonb3oBaTenss MoxeT
nMeTb cneumduryeckne TpeboBaHNA K PeLLeHNI0 CBOUX YHVKa/IbHbIX Npobiem.

7.2.1.1 LUndpoBOWi, KOHTAKTHbIA N UMMYbCHbIN BXOZ,

LinchpoBble UM KOHTaKTHbIe BXOAb! A0/IXHBI COOTBETCTBOBATbL MUHMMaSIbHBIM KPUTEPUAM NO Hanpsxe-
HUIO U TOKY Harpy3ku. TOK BXOAHOW Lenun, Heo6X0ANMBINA A5t ynpaBneHus, LO/KEH ObiTb AOCTATOUYHbLIM ANs1
TOro, YT06bl UCK/TUUTL IOXHOE cpabaTbiBaHue 13-3a LWyma. TOK LO0/MKEH GbiTb Kak MOXHO MeHbLUE, YTOGbI CHU-
3UTb 3HEPronoTpe6eHe N COKPaTUTL BblAeieHre Tensla. HanpsikeHne cyxoro KoHTakTa (HanpshkeHue, Heo6-
XOAUMOE A/151 CUNTLIBAHUS CUTHAMNA C CYXUX KOHTAKTOB) MOXET 6bITb NOAAHO C UCTOYHMKA NMUTAHUA CUCTEMbI
ynpaBs/ieHVs UIN MHOTO yCTpoiicTBa.

«/lpe6e3r KOHTakToB» (MHOTOKpPaTHOE 3aMblkaHuWe U pa3MblkaHWe KOHTaKTOB) BO BXOAHOM curHasne
MOXEeT BbI3BaTb OWNGOYHOE cpabaTbiBaHue cucTeMbl. LincpoBbie BBOAL! AO/MKHbI UMETb (OUNbTPbI, YTOObI
nponyckaTtb TOJ/IbKO YCTONUMBbLIE BXOAHbIE CUTHAMbI. DTW (PUALTPLI MOTYT 6bITh annapaTHbIMK WK Nporpam-
MHbIMU. PUNLTPbI LO/KHBI 6bITh HACTPOEHbI B COOTBETCTBUM C TOYHOCTLIO BPEMEHU cpabaTbiBaHus. MpocTble
HWU3KOYaCTOTHbIe DUILTPbI MOTYT NPUBOANTL K HEXeNaTe TbHbIM 3a4epXKaM. Y poBeHb HanpshkeHus Ans obHa-
PYXEHUSA [OSKEH GblTb 4OCTATOYHBLIM, YTOGbI NPELOTBPATUTL OLUMGOYHOE CUMTLIBAHNME.
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LincppoBbie BBOAbI MOTYT Takxe UMeTb (DYHKLMIO akKyMynsiTopa uan cHeTumka MMnybcoB. dTa yHKLMA
06bIYHO peann3yeTcs NPOrpamMmMHO UK «MPOLLNBAETCS» B YCTPONCTBaX BBOAA — BbIBOAA. TOYHOCTb, 06bEM U
TEeMMN HaKonJeHNa AaHHbIX ONpefensaTCcs HasHavYeHneM yCTpoicTBa.

[pyras pasHoBUAHOCTb LGPOBbLIX BBOAOB ABONYHO-AECATUYHbIE BXOAbI. /15 NX YCTAHOBKU HYXHO OLe-
HWTb KOJINYECTBO NPOBO/IOYHbIX MPOBOAHMNKOB, X MOMEX0YCTONYMBOCTb, BUGpaLMIO.

MocnepoBatenbHble LNMPOBbIE BXOAbl YaCTO NCMNO/b3YOTCA B Ka4ecTBe MHTepdeica A1 HOBbIX AaTuu-
KoB. Bonpocbl B3avMOAeiCTBUSA C TakMMU BXOAAMU pacCMOTpeHbl B 7.3. B kauecTBe MHAMKATOPOB COCTOSIHUA
LnhpoBoro Bxoga 06bIYHO UCMO/L3YIOTCA CBETOANOALI. DTN NHAMKATOPbLI 06ECNeUnBatoT IerKOCTb KOHTPOA
BBOAA/ BbIBOAA V1 06HApYyXeHne HenonagokK B Lensx ynpasieHus.

7.2.1.2 UundopoBble 1 KOHTaKTHble BbIXOAbl

LinchpoBble MM KOHTaKTHbIE BbIXOAbl 06€CneynBatoT AaHHbIe U yNpaB/ieHne KOHTaKTamu 415 BHELUHNX
ueneii. 9T KOHTaKTbl AO/KHbI UMETb [,OCTATOUYHbI/ TOK 1 MaKCHMasibHO fONYyCTUMOEe HanpshXeHne A5 BHeLl-
Heli Harpysku. 3T BEIMUYMHBI HEOGXOAMMO paccMaTpuBaTh Kak AN1s BCei rpynnsl BBOAA/BbIBOAA. Tak U ANS
UHAMBUAYANbHBIX CXeM. MNMogava HanpshKeHNs Ha Cyxrne KOHTakKTbl 06bIYHO 06eCNeynBaeTCsa BHELLHeN Lenbio.
Tok, noTpeGnsieMblil TBEPAOTE/bHLIMU NONYNPOBOAHUKOBLIMW YyCTpoiicTBamMu BbiBoga (6e3 TennoBoi
HEeyCTOWUYMBOCTM YCTPOICTB) ABNsieTCA hyHKUMel Temnepatypbl (TennoBbiAeNeHuns).

Ons ob6ecneyeHns 60bLLONO TOKa B Lienn 06bIYHO yCTaHaBIMBaETCS NPOMEXYTOUHOE pene.

LinchpoBble BbIXOAbl MOTYT GbITb 3aMKHYTbl MTHOBEHHO W/IN PA30MKHYTbI. ITW (OYHKL UK MOTYT 6bITb OCY-
LLLeCTB/IEHbI MPOrPaMMHO U BbIXOAHLIM pene. VIHAMKaTopbl COCTOAHUA LMD POBOro BbIBOAa — 06bIYHO CBe-
TOANOAbI — MOTYT ObITb MCNO/b30BaHbl aHANOTMYHO LMPOBOMY BXOAY.

HewncnpaBHoe cOCTOsIHMNE LMPOBbIX BbIXOLOB A0/IKHO 6bITh ONPeeieHo v NPUYKHa ero yCTaHoB/eHa.
HeucnpaBHoe cocTosiHMe LMPOBOro BbIBOAA MOXET OblTb KPUTUUECKUM A1 HEKOTOPbIX MPUKNALHbIX NPO-
rpamm.

7.2.1.3 AHanorosble BXOAbl

Ha aHanorosble Bxofbl MOTyT NOCTynaTb Masible TOK WM HanpskeHue (Hanpumep, NOCTOSHHBbIA TOK
0—1mA. 4—20 MA. 1—5B 1 T. 4.). CONPOTMBIEHNE UNN CUTHA/TBI TepMonap. Bxoabl CONPOTUBNEHUSA UK Tep-
Monap MoryT 6blTb M3MepeHbl NPOLLECCOPOM BBOAA/BbIBOAA UV OTAE/bHbIM TEPMOMETPOM CONPOTUBNEHNS,
Unn Tepmonapoii Yepes npeobpasoBaTesib TOKa UK HANPSXXeHWS, pacnosioXeHHbIli Ha BXxoge/Bbixoae.

YCTpoiicTBO BBOJA-BbIBOAA MOXET 06ecneynTb aNeKTponnTaHme Aas yCTPONCTB aHasoroBoro BBoAa.
[ns 3TOro He06X0AMMO OLLEHUTb BE/TMUUHY U AOMYCTUMOE OTK/IOHEHMNE HaNPSXXeHWs, BEeMYMHY KonebaHui
Harpysku.

TouHOCTb, paspeLuaroLas Cnoco6HOCTb, BENIMUMHA 30HbI HEUYBCTBUTE/IbHOCTN U TeMNepaTypHOI yCTO-
YMBOCTU [O/KHBI COOTBETCTBOBATL NOTPEBGHOCTAM NPUKIaAHbIX NporpaMm. [ly6imposaHue Tepmonap v tep-
MOMETPOB COMPOTMBAEHUS [O/MKHO obecneumBaTb CTaHAAPTHYIO TOYHOCTb U3MepeHui. B HewwTaTHbIX
cuUTyaumax AO/MKHbI 6bITb ONpefeneHbl 06Lme N YacTHbIe NPUYNHbLI 0TKA30B.

AnnapaTHble cpeAcTBa My/bTUMIEKCUPOBaHMA (MHOFOKpaTHONM nepeAayn) fO0MKHbI ObiTb TBEPAOTE Nb-
HbIMW. & He NONYNPOBOAHNKOBLIMU 1 3/IEKTPOMEXaHNYECKUMU. Cxema MynbTUNNEKCUPOBaHNSA [0/KHA ObITb
[0CTaTOYHO 6bICTPOIA, 4TOOLI 06ecneynBaTh LOCTYNHOCTb faHHbIX 4151 BCEX KOHTYPOB yNpaBieHus.

7.2.1.4 AHanoroBble BbIXO4bl

C aHaoroBbIX BbIXO0B 06bIUHO CHUMAETCS HAMNPsHKeHWe WM ToK. TOUHOCTb, paspeluatllas cnoco6-
HOCTb, 30Ha HEUYYBCTBUTENILHOCTW U TeMNepaTypHas ycTOMUNBOCTb LOMIKHbI 6bITh YETKO onpegeneHbl. Moao6-
HO LMPOBBIM BbIXOAM, COCTOSIHUE UM 3HAYEHWE aHANIOTOBbIX BbIXO0B B aBapuitHOM CUTyaLmmn MOXeT 6biTb
KPUTUUYECKNM [/151 HEKOTOPbIX MPUKNAAHbLIX MPOrpamMM.

7.2.1.5 AHanoro-undgposoe/uncpoaHanorosoe npeobpasoBaHne

To4yHOCTb N1060ro aHasIoroBoro BBOAA WM BbiBOJA 3aBUCUT OT NpeobpasoBaHnsa LNGPOBbIX AaHHbIX
KomnbtoTepa ACY Tl B aHanorosyto popmy 1 o6patHo. MNMpeobpaszoBaHue 06bIYHO BbINOMHAETCA MHOropas-
pSAAHBIMKU aHanoro-ungpossIMM NpeocbpasosaTensaMy. TOYHOCTb M paspeluarLas cnocobHOCTb Npeobpaso-
BaHNS [AO/DKHbI ObITb YETKO OnpefesnieHbl, Tak Kak Ha HUX BAWSAET paspeluawlias CnocobHOCTb U
TemnepaTtypHas yCTON4MBOCTb aHanoro-umgposoro npeobpasosarens nycunutens sBoga/sbiBoja.

7.2.1.6 CtaHpapTbl MOMIEBbIX YCTPOWCTB U LUMH

McTouHMKamn curHanoB uHTepdieiica ABAAIOTCA TakkKe CUTHa/bl UHTENNEeKTyaslbHbIX 3/1eKTPOHHbIX
YCTPONCTB U MHTENNEKTYyasIbHbIX NOJIEBLIX YCTPOMCTB (M0/1EBOE YCTPOMCTBO CNOCOBHO M3MepsaTb 60/1ee 04gHO-
ro napameTpa v nepefasaTtb M3MepeHHble NapamMeTpbl N0 O4HON nape NpoBoAoB). MIHTeNNekTyanbHble nose-

Bble yCTpOVICTBa N CUCTEMbI NOMEBLIX LWWNH NMO3BONIAKT 3aMEHUTb TpagUUNOHHbIE 4—20 MA I'Ipl/l60pb| cucrtem
CBA3N K nepegavn AaHHbIX, COXpaHAA CyLLI,ECTByPOLLI'I/IVI MOHTaxX I'IpMGOpOB. YMeHbLlUeHne yucna noseBbIX

33



FOCT P 55563—2013

YCTPOWCTB M NPOBOAKM yMeHbLUAeT 3atpaTtbl MOHTaxa. CTaHAapTbl ANS WHTENNEeKTyasbHbIX MOSEeBbIX
YCTPOWCTB U NOMEBO/ LWWUHbI pa3paboTaHbl HECKOJIbKUMU opraHu3auusimu, Bkaoyas IEEE n M3K.
FTOCTP M3K60079-27 conepxnT TpeboBaHMA K 3N1eKTpoobopyaoBaHuio, cucTemMam nmeTojam eroycra-
HOBKM C MPUMEHEHNEM NCKPO6GE30NacHOM cMcTeMbl N01eBoi WHbl (FISCO). 0CHOBaHHOM Ha NpUHLMNAax MaH-
4eCTEepPCKOro KoANpoBaHUA CUCTEM C MUTaHWEeM OT LUWHbI, CKOHCTPYMPOBAHHLIX B COOTBETCTBUU C
TpeboBaHnamm MOK 61158-2.

7.2.2 VcTOYHMKM MHpopMaummn

MCTOYHMKM MHhopMaLK, CBA3aHHbIE CCUCTEMaMV YNPaB/eHNs, SBNAIOTCS MHOTOYNC/IEHHBIMU, U He BCe
YNOMSAHYTbI B 3TOM NOANYyHKTe. Hanbonee pacnpocTpaHeHbl:

- UMbpoBOVi BBOJ, YNPaB/sOWEr0 CUTHaNA: CYNTLIBAET NOJIOXKEHNE KOHTAKTOB pesie, UCMNOo/b3ys ANs
onpezesieHns NONOXEHUA KOHTAKTOB NCTOYHWUK MUTaHUS— CTAHLMOHHYI0 aKKyMY/IATOPHYI0 6aTapeto uam NHoi
WCTOYHMK. YCTpOICcTBa BbIBOJA — 06bIYHO TBEPAOTE/IbHbIE NOYNPOBOAHUKOBbIE WU IN1EKTPOMEXAHUYECKNE
pene, Ha KOTopble NogaeT UK CHUMAaET NUTaHne cucTeMa ynpasneHus;

- yCTpoiicTBa aHa/I0roBOro BBoAA: NpeobpasoBaTenu, KOTopble NPeobpasyoT CUrHas bl U3MepUTebHbIX
TpaHcHopMaTOPOB HANPSKEHNA U TOKa;

- napannenbHble ycTPOoicTBa BBOAA: 00bIYHO KPYrOBble AaTUMKM MOMOXKEHUS UN LWNTOBbIE LMPOoBbIe
n3MepuTeNbHble NPUBOPLI. YCTPONCTBA BbiBOAA ABASIOTCA LWUTOBbLIMMW LU POBLIMU U3MEPUTENbHLIMY NPU60-
pamv unu Moy SIMU KOHTPOs1epa ynpaBieHNs TEXHONOrMYECKNM NPOLLECCOM. TN UCTOUHMKM BO MHOTUX CY-
Yasix fByHanpaB/ieHbl (DeBEPCUBMUBI). T. €. OHW ABMATCA YCTPOKCTBAMM 1 BBOAA M BbIBOAA. Kak npaBusio, atn
yCTpOiCTBA MCNO/b3YOT ABONYHO-AECATUYHBIA KO U LIKMHY OT 4-6MTOBOW (1 ABOMYHO-AECATUYHbIV pa3psg) Ao
32-61TOBO (8 4BONYHO-AECATUUHBIX Pa3pSAL0B) NIHOC KOHTPO/IbHbIV 3HaK;

- nocnepoBatesfibHble UCTOYHMKM: IByHANPaB/IEHHbIE YCTPONCTBA CO BCTPOEHHbLIM MHTE/IIEKTOM, UMEID-
WMe xapakTepucTrki 1 BBOAA W BbIBOAA. YCTPOWCTBA BK/IOYAIOT UHTENNEKTYa IbHble BaTTMETPbI, KPYToBble
AaTuvKu NooXeHWs, TepMonpeobpasoBarenn nT. a.

7.2.3 3awwuTa BBOAA — BbliBOAA

Bce ycTpoiicTBa BBOAA-BbIBOAA A0/DKHBI NPOXOAUTL TECT Ha YCTOWUYMBOCTb K MMMNYNbCHON Neperpyske
6e3 NoXHbIX cpabaTbiBaHuWii. ipyrue TecTbl NnpueegeHbl B 10.1.1.

7.2.4 Mpouecc cb6opa

Mpouecc c6opa fAaHHbIX BK/IOYAET B ce651 06CYXAEHHbIE BbILLE BONPOCHI, @ TakKe HEKOTOPbIe BONPOCHI,
KOTOpble He MMEIT OTHOLLIEHUS K UHTepeiicy.

7.2.4.1 CKOpOCTb CKaHMpOBaHUA

CKOpOCTb CKaHMPOBaHWUsA — 3TO CKOPOCTb, C KOTOPOIA faHHblE NEpPeMELLaoTCs 0T UHTepdeiica A0 6a3bl
[aHHbIX, UK 0T 6a3bl AaHHbIX 0 UHTEpdelica.

7.2.4.2 YacToTa apxXxvuBmpoBaHUA AaHHbIX

YacToTa apxusuposaHna gaHHbiXx ACY T F'3C onpegenseTcsa HazHayeHMeM U TUMOM AaHHbIX, KOTopble
COXpaHsaTCA ANNTENTbHOE BpeMs. 3Ta Be/IMUnHa MU3MeHAeTCA B 3aBUCUMOCTN OT UCMOJIb30BaHNsA AaHHbIX 415
BOCCTaHOB/IEHUA 6a3 flaHHbIX CUCTEMbI, BPEMEHM NOUCKA N MIHTEHCUBHOCTU UCNob30BaHusA. Hanpumep, yac-
ToTa OGHOBMEHUS apXMBHbIX AAHHbLIX N0 TeMnepaType OKpyXatLlieid cpeabl 6yAeT MeHblle, YeM yactoTa
MOMNOJIHEHUA apxuBa 3/IEKTPUYECKUX NapaMeTpos pexuma 3C.

8 XapaKkTepUCTUKU CUCTEMbI

8.1 O6Lme NoNoXeHns

XapakTepucTVKM CUCTEMbI YNPAB/EHNS OLEHNBAIOTCA Kak COBOKYMHOCTb XapakTepuUCTMK annapaTtHbIX
CpeACTB M NPOrpaMMHOro obecneyeHusi. Tak Kak XxapakTepucTUK NPOrpaMMHOI0 06ecrneyeHnst 3aBucAT oT
annapaTHOro o6ecneyeHusl, No xapakTep1ucTuke NPoOrpaMmMHoro o6ecneyeHns oLeHNBaeTCs NosHas xapakTe-
puCTHKa CUCTEMBI.

XapakTepucTuka CUCTEMbI OLLEHUBAETCS MO0 CEAYIOLMM YETbIPEM KPUTEPUSIM:

- 6e30MacHOCTb: XapakTepW3yeTcs CMOCOGHOCTbK CUCTEMbI K MPEAYNPeXAEeHUID HeXenaTefbHbiX
[elicTBuiA, HeBEPHbIX KOMMYHUKALWIA 1 BBIYUCNIUTENbHBIX OLUNG0K. Be3onacHOCTb CUCTEMBI ABNSIETCS DYHKLM-
el uncna olwn60K, MPOBEPOK U KOPPEKLMI, PE3ePBUPOBAHNS 1 TPOTOKO/IOB CBA3M:

- HAAEeXHOCTb: XapaKTepu3yeTcsi YNC/IOM aBapwii annapaTHbIX CPeACTB, HEBbINO/IHEHUS CUCTEMHBbIX
thyHKL Ui M c60EB NpOrpamMMHOro o6ecneveHusi. KoNMuecTBEHHO OLLEeHMBAETCS KOA(DMNLVEHTOM FOTOBHOCTU
CUCTEMbI:
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- bbICTpOAENCTBME: XapaKTePUCTUKA CKOPOCTU BbINOSTHEHUS CUCTEMON CBOUX (PYHKLMIA. OHa BKoYaeT
CKOPOCTb peakLmn Ha BXOAHbIE CUrHAsbl, KOMaHAbl ornepaTopa U CUCTEMHbIE COBbITUS;

- paboToCnoco6HOCTL BBOAA-BbIBOAA, XapakTepucTuka TOYHOCTU O6HapyXeHUs BXOAHbIX JaHHbIX W
nepegaumn nx Bo BHyTPUCUCTEMHbIE 6a3bl AaHHbIX, Mepefayun aHHbIX U3 BHYTPEHHUX 6a3 B kaHas bl nepegayn
BbIXO/HbIX JaHHbIX.

YacTo aTu KpuTepun 3aBucAT OT pa3paboTyrka CUCTeMbl, a He oT nocTasLuka ACY TIM. OHu MOryT 3aBu-
CceTb OT KOMMYHUKaLMOHHOro 060pyf0BaHns, CUCTEMbI IHEPrOCHABXEHUS, IKOT0rMYeCcKnx hakTopos, Npo-
rpamMmMHoOro obecrneyeHus unM ApPYrux 3/1EMEHTOB CUCTeMbl. Kputepuum [oO/KHbI ObiTb paspaboTaHbl 1
JeTanv3nposaHbl A1 CUCTEMbI Tak. YTOObI UMW MOT/IN NMO/b30BAaTLCS BCE CTOPOHbI, CBA3aHHbIE Pa3paboTKoii 1
peanusauueii CucTemsl.

MpuknafgHble NporpaMmbl CUCTEMbI YNpasfieHus, peanusylowne 3agadn ynpasneHus 9C. unmelor
CO6CTBEHHbIE YHUKAlbHbIE Tpe6oBaHUA. Mix Anana3oH — oT cneumnduyecknx NpukaagHbiX nporpaMmM onTUMm-
3aumun pexuma paboTbl, onpegeneHns aKoNornyecknx orpaHnyeHnii, NnaHnpoBaHua PeMOHTOB, obecneyeHuns
PEMOHTHbIM MEPCOHA/IOM U 3anacHbIMU YacTAMMW 10 aBTOMaTUYECKOro ynpasBfieHnsa. Kaxgaa n3 HuUX JosmkHa
6bITb YUTEHA NPU NPOEKTUPOBAHUUN NPUKNALHbLIX NporpaMm 1 paspaboTke KpUTepues NPOU3BOAUTENBHOCTU
cuctemsbl. CylecTByeT MHOXECTBO NPOTVBOPEUMNBbLIX (DAKTOPOB, KOTOPbIE AO/MKHbI ObITh BbISBAIEHbI U YHTEHbI
npu paspaboTke npuknagHbIx nporpamm. Ktakum dpaktopam oTHOCATCSA:

- YCTONYMBOCTb PEry/IMPOBaHNA 1 CKOPOCTb peakLuu;

- HaJeXHOCTb U C/TOXHOCTb;

- TOYHOCTb U TPYAHOCTb HACTPOWAKH;

- KanuTanoB/IOXEHUS 1 IKCNIyaTalMOHHbIE N3EPXKKN.

Kpome TOro, CTOMMOCTHas OLeHKa Ao/KHa GbiTb BKIOYEHA KakK OHO 13 TpeboBaHuii K No6biM XapakTe-
pucTukam cuctembl. Kak npasuno, 4em Bbille Tpebyemble XxapakTepUCTUKN CUCTEMBI, TEM 60/IbLLE CIOXKHOCTb
CUCTEMBbI, U Bbille ee CTOUMOCTb.

[pyrumu paccmatpuBaeMbIMU OCHOBHbLIMW NOKa3aTesiiMu NPOU3BOAUTENIbLHOCTN CUCTEMbI AB/IAIOTCA:

- peakuus Ha HapylleHVe 3HeprocHabXeHus: HapyLlleHne aHeprocHabXeHns MOXeT Bbi3BaTb NOTEPIO
namaTn nnv c6oi Nporpammsbl, KOTOpPblE BbI3bIBAOT HEO6XO0AUMOCTL Nepe3anycka cucTemsbl. Mpu oTKAYEHNUM
1 nepesarpy3ke Heob6xo0ANMO He AONYCTUTb OWMBOYHbIE KOMaH/bl, K3MEHEHUE 3arpy304HbIX NapaMeTpoB U
T. A. XpaHeHue nporpamm u 6a3 faHHbIX B 3HEproHe3aBUCMMON NamsATu npeAoTBpaliaeT Heo6xoANMOCTb
nepesarpysku npu nycke, 4To cokpallaeT BpemMs IMKBUAaL N 0TKasa Uin BpeMs rnepesarpysku,;

- COXpaHeHwue ynpas/siemMocTu: He0BX0ANMO COXpaHATb ynpasnsemocTb A npu c6oe cuctembl ynpas-
neHus. bonblwnHCTBO A paboTalT B HOPMasibHOM pexunme ¢ MasbiM YAC/IOM kKoMaHa oTACYTI. YnpasneHue
Ao 3afaHHbIM YCTaHOBKaM 1 X nepe3anyck Npu yc10B1M HOPMasibHOW paboTbl TEXHO/IOTMYECKO aBToMaTH-
KM 1 3alnTbl MOTYT BbINOHATLCA HE3ABUCUMO OT COCTOAHNSA CUCTEMBI YNpasieHns. MNpu BbINOHEHUN PYHK-
uuii ynpaenenus FA CAYT fo/mkHa coxpaHsATb paboToCcnoco6HOCTL MpU 0TKa3e ocTasibHbIX YacTeil ACY Tl n
Heo6Xx0AMMOCTM ee nepesanycka,

- KOMMYHUKaLMK C opyruMu ypoBHAMY ynpaBiieHus: BaxHas 3agada ACY TI. Heo6xoammo obecneuyu-
BaTb ObICTPOE NOJlyYEHUE Y BbINOSIHEHVE KOMaHA, Hanpumep, AMcneTYepckoli cMcTembl 60/1ee BbICOKOT0 YPOB-
HS ynpaBneHusi, koTopble 061agalT NPUOPUTETOM Nepes, cUcTeMoi cbopa AaHHbIX UK CUrHanamy 3agau
KOHTPO/1S COCTOAHMSA (KPOMe 3a4ay KOHTPOsIA 6e30NacHoCTy):

- N36bITOYHOCTb /OTKA30yCTOMYMBOCTL: NOBbIWEHMNEe HadexHocTn ACY Tl nHorga gocTturaeTcs ABON-
HbIM 1 TPOWHBIM pe3epBUpPOBaHNEeM PYHKLMOHANbHbIX 31EMEHTOB CUCTEMbI ynpaBieHns. B oy61mpoBaHHbIX
cMCTeMax OCHOBHbIE 1 pe3epBHble 3/1IeMeHTbl paboTaloT BMecTe. B pacnpefeneHHol cucteme MoryT pesepBu-
poBaTtbCsa YacTb WK BCe 3NeMeHTbl. AnnapaTHoe 1 nporpammHoe obecrneyeHune JO/KHO ob6ecrneunTb «Msr-
Kyto», T. e. 6e3 notepu AaHHbIX W YynNpaBfieHWs, nepefadvy ynpaB/ieHWs OT OCHOBHON CUCTeMbl K
pesepBupyloLLeii:

- TeXHW4yeckoe obCnyxumBaHune: B U30bITOYHBIX CUCTEMAX YNPaBeHNs pe3epBHble hyHKLMOHAbHbIE 3/1e-
MEHTbI A0/KHbI BbIBOAUTLCA U3 PaboThl 415 TEXHUYECKOT0 06CNyXMBaHNA 6e3 HapyLleHnsa paboTtbl ACY TrT;

- pacwmpsemocTb: cucTema J0/HKHa NO3BOMAATb BBOAUTL B HEE AOMNOMHUTE bHbIE (DYHKLMOHA/bHbIE
3/1eMeHTbI, Takune, HanpMmep, Kak BbIYNCANTENbHbI CONPOLLeccop, AONONHUTENbHAS NaMATb MW NaMATH, UK
mMegnaycTpoicTea. B 60nbLINX cucTEMax pacupsaeMocTb focTuraeTcs fobasneHmem ycTpoicTs 415 co3fa-
HUA NN pas3BUTUA pacnpefeneHHbIX BbIYUCANTENbHbIX CUCTEM.

8.2 PesepBupoBaHue r'A

[Lns pe3epBHOro ynpaesneHnst FA LO/HKHO 6bITb BO3MOXHbLIM BPYUYHYHO 3amyCTUTb BCe BCrOMOraTesibHoe
o6opyfoBaHue, OTKPbITL HaNpaBAsoLWKil annapar U packpyTuTb FA 0 HOMUHANLHONR CKOPOCTU, NOAATL BO3-
GYXAeHUe 1 CUHXPOHM3MpoBaTh FAc ceTbio. MNocie CMHXPOHM3aL MM BO3MOXHbLI HA60P aKTUBHOW 1 peakT1BHOI
MOLLHOCTH.
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9 PekOMeHAyeMble UCMbITAHUS U KPUTEPUUN MPUEMKN

CooTBeTcTBME TpebOBAHMAM cneuuduKkaLmn JOCTUraeTcsa nyTeM NposefeHns ocMoTpa 1 NPUeMOYHbIX
ncnbiTaHnin. OCMOTpP A0/HKEH NOATBEPANTL NPaBU/IbLHOCTb MOHTaXKA M YCTaHOBKM 060pyA0BaHNSA. VcnblTaHnsa
[O/MKHbI NOATBEPAUTL PAb0TOCNOCOBHOCTbL YCTAHOBIEHHOTO 060pYA0BaHNSA, MH(POPMALMOHHOIO U Nporpam-
MHOro obecrneyeHusi, COOTBETCTBME MPOEKTY METPOsSIOrMYeckoro obecrneyeHus. VcnbiTaHusA MpoBOAATCA
noctasLmkom ACY Tl npu yyacTun nonyvatesis CUCTEMbI.

9.1 Tpe6oBaHUS K KOHKPETHBLIM UCMbITAHWSAM
9.1.1 3aBojCKMEe MPUOMOYHbIE UCMbITAHUS

3aBojckMe NPMOMOYHbIE UCTbITAHWA AO/KHbI ObITh NPOBEEHbI 40 OTNPaBKM 060pyJ0BaHNA NonyyaTe-
no. 3aBOfCKME UCMbITAHUA AO/MKHbI 4EMOHCTPUPOBATL NPaBU/IbHOCTL PaboTbl BCEro NOCTaB/AEMOro npo-
rpammHoro obecneyeHuss n annapaTHbIX CpeAcTB. MeToauka WCMbITaHUi JO/MKHA OblTb paspaboTaHa
nocTaBLMKOM (M3roTOBMUTENEM) W COrlacoBaHa € noslyyarenem u NpoekTUpoBLMKOM. B cocTaB 3aBOACKMX
UCNbITAHNIA [OMKHbI BKNOYATHCA:

- UcnbITaHWe Ha 3almnTy OT NepeHanpsXXeHni KaxA4oro Tuna Touek BBoga 1 Bbisoa (NpefHasHavyeHo ans
NOATBEPXAEHNS TOTO, YTO YC/I0BUSA paboThbl HA 3M1EKTPOCTaHUUN He ByayT oTpuuaTesibHO BAUATL Ha paboTy
cpeacts ACYTI);

- MCMbITaHWe Ha YyBCTBUTE/IbHOCTb K 3/1EKTPOMArHMTHbIM nomexam (npefHasHayeHo A8 AeMOHCTpa-
Lum nomexoycTtoiumeocTu cpeacts ACYTI);

* uCnbiTaHMe Ha 1cnyckaHue pagunollyma, KoTopoe nokasbiBaeT, 4To ACY Tl He 6yfeT reHepupoBaTb
LWyMbl, yXyAwatowme paboTy cocefHero o6opyaosaHus;

- nposepka paboToCNOCOOGHOCTU Kax o TOUKM BBOAA AAHHbIX;

- 3anyck nporpamm, COOTBETCTBYIOLMX CUTHA/Y OT KaXXA0M TOUK/ BbIBOAA ANA AEMOHCTpaLmmn cnocoob-
HOCTW CMCTEMbI BO3BpaLLaTbCA K yka3aHHON KoHurypauuy B cnyvae c6os;

- AeMOHCTpaumsa XapakTepUCTNK OCHOBHbIX CUCTEMHbIX KOMMOHEHTOB (MOHWUTOPbI, MPUHTEPbI, AUCKOBO-
abl nT.4.);

- AeMOHCTpaumsa 4OCTaTOYHOCTU M paboToCnoCO6HOCTN 6a3 AaHHbIX;

- AemMoHcTpaumnsa paboTbl CUCTEMbI NPY 3anycke BCeX NPUIOXEHN MPOrpaMMHOro obecneyeHns B Xya-
LUMX 3KCMyaTalNOHHbIX YCOBUAX;

- AeMoHcTpaymsa paboTbl CUCTEMHOW 4NArHOCTUKK;

- OEMOHCTpauus AelicTBUIA B cyyae oTkasa CUCTEMbI:

- AeMOHCTpaumsa Nonb30BaTeIbCKOro HTepdieiica cucTemsl;

- [AEMOHCTpaLnsa Kax4oro NpuioxKeHnsa CUCTEMHOrO NPOrpaMMHOro obecneyeHmns.

9.1.2 TonoBble UcnbiTaHUA

MoneBble ncnbiTaHNS AO/MKHbI NOATBEPAUTL Ppab0TOCMOCO6GHOCTL CUCTEMBI NMOC/IE €€ AOCTaBKN K MECTy
MOHTaxa. OHM MOTYT TaKXe UCNOoNb30BaTbCA /1 NPOBEPKN BbINOHEHUA TEXHUYECKOrO 3afaHust npoekra.
MeToauka ucnbiTaHuii fo/mxHa 6bITb pa3paboTaHa NocTaBLMKOM (M3roTOBUTEIEM) 1 COF/lacoBaHa € nosy4va-
Tenem (Nonb3oBaTesieM) 40 Havyana NosieBbIX UCTbITAHWIA.

PekomeHayeTcs npoBeAeHMe cneayoLmnx NCnbiTaHnii:

- Mojava CoOTBETCTBYIOLLMX CUTHA/IOB B KaXKAON TOUKe BBOJA A8 NOATBEPXAEHUS X paboTocnocob-
HOCTY;

- 3anyck nporpaMm 415 NPOBEPKN NPaBUIbHOCTY paboThl KaX A0 TOUKM BbIBOAA;

- AEeMOHCTpaynsa OCHOBHbIX XapaKTepUCTUK CUCTEMHbIX KOMMOHEHTOB (MOHVITOpr, naHenun 0T06pa>|<e-
HUA MHOpMaLMK, NPUHTEpPbI, AUCKOBOALI UT. 4.);

- OeMOHCTpaLus CUCTEMHOW ANarHoCTHKuY;

- [eMOoHCTpaums Nnosb30oBaTeIbCKoro nHTepdeiica,;

- AemMoHcTpaumnsa Bcex npunoxenui MNo;

- AEeMOHCTpayunsa roToBHOCTU CUCTEMbI K 3KCnyaTaunn.

9.2 Ob6ecnevyeHune kayecTBa

KayecTBO crCTeMbI JOKHO 6bITb 06ECNEUEHO MPU U3TOTOB/IEHUM CUCTEMbI U NOATBEPXKAEHO NPUEMOY-
HbIMW UCTILITAHUAMU. apaHTUIO KauecTBa LO/KHbI 06ecnednTb NpoLesypbl NPOU3BOACTBEHHOIO KOHTPONS;

- BXO[HO KOHTPO/b;

- WHXEHEPHbI KOHTPOSIb BHOCMMbIX B MPOEKT U3MEHEHMWIA;

- Bbl6OpPOYHAs NPOBEPKA 3/IEMEHTOB U OYHKLNIA;

- KauyecTBO WCMbITAHWIA 1 OTYETHOCTY;

- Ka/MGpoBKa UCMbITaTeNIbHOro 060pyA0BaHUS;
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- NpoBepka KoHurypauuy nporpammHoOro obecneyeHmns.
9.3 Tpnemka

ACY TN npuHUMaeTCAa B aKCnlyatayuio nocse onpenesieHna CooTBeTCTBuA nocTaBNEHHO AOKyMeHTa-
LN, ycnewHoro nposeaeHnsa noneBbIiX N NpUemMoYHbIX ncnbiTaHWiA.

10 YnpaBneHue cuctemMmoii

10.1 O6cnyxunsaHne

TexHnyeckoe 06CnyXnsaHne MoXeT NPOBOAUTLCA NMBO Bnagenbuem, Mo N3roToBuTesIeM uam TeXHU-
yeckoli cnyx6oii. Bbibop cnocoba o6cnyxuBaHusi 3aBUCUT OT:

- peKkomeHAaumnin n3rotToBuUTenNs:

- BPeMEeHU, He06X0AMMOrO /18 NONYYEHNUA TEXHNYECKOTo 06CNYXKMBaHNA OT CTOPOHHEN opraHusaunu;

- OLEHKM nocneAcTBuii npoctos obopyaosaHmnsa N9C;

- [elicTBYA B c/lyyae, eciv CTOPOHHSASA opraHm3alms 0Tka3biBaeTCsl OT 06C/TY)XMBAHUS;

- [eicTBuUSA B cnyyae, ecnv co6CTBEHHbI 06CNYXMBAIOLLMIA NepcoHan oTCyTCTBYET.

10.2 O6yu4eHune

MocTaBLMK AO/MKEH MPOBECTW HeobxoauMmoe oGydeHUe nepcoHana nosb3oBaTtens. JTo 06ydyeHue
MO3BOJIUT NO/IL30BATE/IIO CTATh CAMOCTOATE/IbHBIM BO BCEX acnektax paboT, TEXHUUYECKOTO 06C/IyXBaHWs
NporpaMMHOro o6ecnedeHus, pa3BUTUS U TEXHUYECKOTO 06CyXMBaHNS annapaTHbiX cpeacTs. Mpu 06yueHnn
Llenecoo6pa3Ho BECTU BUAE03aMNNCh, KOTOPast MOXET 6bITb 3Ch(DEKTUBHO UCMOMIb30BaHa Npu TPEHNPOBKE nep-
COHasa B NepUOZ aKCMayaTaLuu.

10.3 AokymeHTaums

[lokymeHTauus fo/mkHa faBaTb MOMHOE OonucaHue CUCTEeMbl M AO/MKHA COOTBETCTBOBAaTb NPOEKTHOMY
3a4aHnio. [JokyMeHTauua Oo/HKHa cofepXaTb CBeAEeHUS, HeEOOXoAMMble A1 NPOBEAEHUSS MOHTaXHO-Hana-
[OYHbIX PaboT, NCMbITAHMIA, HAYa/IbHOTO 3anycka CUCTeMbI B paboTy, aKCcnyatalmm u TEXHUYECKOro 06CyXu-
BaHWs annapaTHbIX CpeAcTB (KOMMIeKca TEXHUYECKUX CPEeLCTB), TEXHUYECKOro 06CYXXNMBaHUS MPOrpaMMHOro
obecneyeHusi. B aokymeHTauny Takke MOryT COAEPXKaTbCSA CBEAEHUS O PA3BUTUUN CUCTEMBI.

CocTaB 1 cofepxaHue NpoeKkTHOI foKyMeHTauun onpegenaioTcsa MNocTaHoBnenmem MpaBuTenb-
cTBal2).
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Mpunoxexnune JA
(cnpaBoyHOe)

CBe/fjeHNs 0 COOTBETCTBUU CChIZTOUYHbIX HALMOHANIbHBIX N MEXIOCYAapCTBEHHbIX CTaHAapTOB
pernoHasibHbIM N MeXAYHapOAHbIM CTaHAAPTAM, UCNOMb30BAHHLIM B KAUECTBE CCbI/IOYHbIX
B NPYMEHEHHOM MeX/JyHapo4HOM cTaHaapTe

Ta6nuuya [JA1L

O603HauYeHNe CCbITOYHOTO HALMOHA/ILHOTO,
MEXrocyapCTBEHHOro cTaHgapTa

rocTt 15971—90

FOCT P M3K 61056-1—99
FOCT P M3K 896-1—95
FOCT P NCO/M3K 17025—2009

FOCT P 8.654—2009
FOCT 24.104—85
FOCT 5616—89

FOCT P M3K 61142—2001

FOCT 24.104—85
roOCT 5616—89

FOCT 24.104—85
rOCT 5616—89

FOCT 28842—90
FOCT 28446—90

FOCT 34.003-90

FOCT P 50571.26—2002
FOCT P 51317.4.5—99

FOCT P 50648—94

FOCT P 51317.4.5—99

FOCT P M3K 60870-5-101—2006

FOCT P M3K 60870-5-101—2006
FOCT P MCO M3K TO 10032—2007
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CTeneHb COOTBETCTBUSA

NEQ

NEO

NEQ

NEO

NEO

NEQ

NEO

NEO

NEO

NEO

NEO

NEO

NEQ

O603Ha4YeHne N HaMMeHOBaHNe CCbII0YHOT0o
PernoHasibHOro U.'Mn MeXAyHapoLHOro cTaHapTa

IEEE Std 100-1996, The IEEE Standard Dictionary
of Electrical and Electronics Terms

IEEE Std 485-1997, IEEE Recommended Practice
for Sizing Lead-Acid Batteries for Stationary
Applications (ANSI)

IEEE Std 610-1990. IEEE Standard Glossary of
Software Englneenng Terminology (ANSI)

IEEE Std 1010-1987 (Reaffirmed 1992). IEEE Guide
for Control of Hydroelectric Power Plants (ANSI)

IEEE Std 1014-1987 IEEE Standard for A Versatile
Backplane Bus: VMEbus

IEEE Std 1020-1988 (Reaffirmed 1994). IEEE Guide
for Control of Small Hydroelectric Power Plants.
(ANSI)

IEEE Std 1046-1991 (Reaffirmed 1996). IEEE
Guide for Distributed Digital Control and Monitoring
for Power Plants (ANSI)

IEEE Std 1147—1991 (Reaffirmed 1996). IEEE
Guide for the Renabilitation of Hydroelectric Power
Plants (ANSI)

IEEE Std C37.1-1994. |IEEE Standard Definition.
Specification, and Analysis of Systems Used for
Supervisory  Control. Data  Acquisition, and
Automation Control (ANSI)

IEEE Std C37.90.1—2002. IEEE Standard for Surge
Withstand Capability (SWC) Tests for Protective
Relays and Relay Systems (ANSI)

IEEE Std C37.90.2— 1995. IEEE Trial Use Standard
Withstand Capability of Relay Systems to Radiated
Electromagnetic Interference from Transceivers
(ANSI)

IEEE 1379: 2000. IEEE Recommended Practice for
Data Communications Between Remote Terminal
Units and Intelligent Electronic Devices in a
Substation (ANSI)

ISO/IEC 8802-3:2000. Information technology —

Telecommunications and information exchange
between systems — Local and metropolitan area
networks — Specific requirements — Part 3: Carrier
sense multiple access with collision detection
(CSMAfCD) access method and physical layer
specifications3 (ANSKIEEE Std 802.3. 1996 Edition)



OkoHuyaHue Tabnuubl JA.1

O603Ha4YeHne CCbITOYHOK HaLMOHAIbHOrO, CreneHb
MEeXrocyAapCTBeHHOro cTaHaapTa COOTBETCTBUSA

FOCT PM3K 60870-5-101— 2006 tor

FOCT P MCO M3K TO 10032—2007 oT

FOCT P 55563—2013

O603Ha4YeHne 1 HaMMeHOBaHMe CCbIIOYHOTO PervoHanIbHOro
WMM MeXAyHapoHOro cTaHgapTa

IEC 60870-5-101(2003) Telecontrol equipment and
systems— Part 5-101: Transmission

protocols — Companion standard for Basic telecontrol
tasks

ISO/IEC TR 10032:2003 Information technology —
Reference Model of Data Management

MpumeuyaHune— BHacTosweh Ta6nLe UCNONb30BaHbI CNEAYlOLME YC/I0BHbIE 0603HAYEHUS CTENEHU COOT-

BETCTBUS CTAaHJAPTOB:
- IDT — nAeHTUYHbIe cTaHaapThl.
- NEQ — He3KBUBa/NIEeHTHble CTaHA4apThl.
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MpunoxeHvne OB
(cnpaBoyHOe)

TepMuHbl 1 onpegeneHunsn, npusegeHHole B MOK 62270

aHanoro-ungposoe npeobpasosaHune (a/u): NpeobpazosaHne U3 aHanorosoi hopmbl B LU PoBYio,

aBTOMaTuueckoe ynpasseHune: Cnocob ynpaBneHnsa, KOTOpblii o6ecneynBaeT NnepeksoyeHne U ynpasnieHue,
UNNTO MApYroe, 060PyAOBaAHUNSA B3apaHee 3ajjaHHbIX MOCNe[0BaTeIbHOCTM U YC/IOBNAX Ge3 BMellaTebCcTBa oneparopa.

aBToOMaTu3npoBaHHOe ynpaBneHue FSC: cnonb3oBaHne KOMNbIOTEPHbIX CPeACTB, TAKMX Kak N0rMyeckne KoH-
Tponnepbl. KOHTPONEPbl NOC/MEA0BATE/IbHOCTU, MOAYNMPYOLWNEe KOHTPOAIEepbl MU MWKPOMPOL,ECCOpbl, 4TOObI BBECTH
o6opyAoBaHMe 3anekTpocTaHuum B paboTy, oNTUMU3NPOBATL MapaMeTpbl B YCTAHOBMBLUEMCSA pexXuMe, W Bblkn4vaTb
o6opyAoBaHue B Haj/iexalleil nocnefoBaTe/lbHOCTU B 6€30MaCHOM 3KCM/lyaTalMOHHOM pexume.

aBToOMaTMyeckoe ynpaBieHUe BbIpaboTKOl (3/1€KTPO3Heprum). Bo3MoXHOCTb perynnpoBaTtb BbipaboTKy a/ek-
TPO3HEPIrNMN BbIGPaHHbIX arperaTtHbiX 6/10KOB B 3aBUCMMOCTU OT MONHONR BbIXOAHOW MOLLHOCTW 371€KTPOCTaHL UM, NOTOKO-
pacnpepeneHus MOLWHOCTH MO MEXCUCTEMHbBIM MUHUAM 3N1eKTponepeayn M 4acToTbl SHEPrOCUCTEMbI.

aBToOMaTnyeckoe perynuposaHue HanpsxeHuns (APH): BO3MOXHOCTb perynnpoBaTb KOHKPETHOe HanpsxeHue
CMCTEMbI MOCPeACTBOM pPerynpoBku BO36GyX/geHus arperata B npejesiax HanpsXKeHNs Ha 3aXumax arperata u peakTuBHOM
MOLLHOCTH.

nepapxua aBTomMaTusaLuu ynpasneHus: MpoekTupoBaHue u peannsauna yHKL1i MHOroypoBHeBO aBTOMaTH-
3auuun ynpaBneHua, T. e. ANA aBToMaTn3auny 10KasbHOTO YPOBHS, YPOBHSA FPYynMbl, ypOBHSA 610Ka U T.4.

KO3 P NLMEHT rOoTOBHOCTN: OTHOWeEHNE BpeMeHn paboTbl KO BpeMeHn paboTbl N NPOCTOA CUCTEMBI,

o6beanHUTENbHAA NaHeNb: MOHTaxHasa nnarta ¢ pasbemMamy Wau rHesgamu, kotopas obecnedynsaeT cTaHjap-
THbI/i MeTOA nepefayn CUTHAN0B MeXAY CbeMHbIMU CUCTEMHbBIMY NaTaMm (N1ataMum MOAYbHON KOHCTPYKLKN).

MOCT cCeTeBO: YCTPOCTBO, NO3BO/IAOLLEE OCYLLeCTBUTbL CBA3b A1BYX CeTell 04MHAKOBON NN CXOXell Tononoruu,

LeHTpann3oBaHHOe ynpaBieHue: YganeHHoe oT o60pyjoBaHus unu arperatHoro 61oka, HO HaxoAsileecs B
npepgenax rpaHul, 31eKkTpocTaHumu (HanpuMmep, cpecTBa ynpaB/ieHUs, pacnonoXeHHble B MallMHHOM 3a/ie 3/1eKTPoCcTaH-
umn).

perynupoBaHue (Mo 3aMKHYTOMY L1kAy): Tun aBTOMaTU4YECKOro ynpaBeHUs, Npu KOTOPOM ynpaBnsioliee Bo3aeii-
cTBME onpegenaeTcsa curHanamu o6paTtHoON cBA3WM c ynpaBnsiemblM o6opypoBaHuem (06bekToM). Hanpumep, cuctema
ynpaBneHUsa 31eKTPoCTaHLMN MOXeT ynpaBiATb BbIXOAHOW MOLWHOCTbIO MHOroarperatHoil rMApo3eKTPoCTaHLNU, KOH-
TPONNPYS NONHOE 3HAYEHNE MOLLHOCTM 3/1eKTPOCTAHLUN N. COOTBETCTBEHHO, PEry/IMpyst MOLWHOCTL TYPOUH Kaxjoro arpe-
raTHoro 6/10ka, N3MEHAS BbIXOJHYI MOLHOCTb 3/1EKTPOCTAHL MM B COOTBETCTBIMN C NOTPE6GHOCTAMMU CUCTEMBI,

nepapxusi ynpasneHunsa: OpraHmsaLmnsa cUCTeMbl, COgepxalieil MHOTro ypoBHell ynpaBneHus

dunocodua/npuuunn ynpasneHnsa: KoHyenumnsa, Ha KoTopoii 6a3mpyeTca cuctema ynpasaeHna anekTpocTaHuum,

cuctema cb6opa gaHHbIX: LieHTpanu3oBaHHaa cuctema, koTopas nojsyyaeT gaHHble OT O4HOV nnu 6onee yaaneH-
HblX TOYeK. [laHHble MOTyT nepeAaBaTbCs B aHas0roBoi nam L posoii hopme.

6a3bl faHHblX: KONNEKLMs COXpaHEHHbIX JaHHbIX, 0OTHOCALLUXCA KNTepeMeHHbIM NapamMmeTpam npouecca M TeXHON0-
rMyeckMm onepauusim.

WWHa faHHbIX: TEXHONOINA CeTU ynpaBieHns, Npu KOTOPOi pasnnyHble CTaHLUN COBMECTHO UCMOMb3YI0T 06LLYI0
cpeay KOMMYyHukaumnit. CoobueHnsa pacnpocTpaHAaTCs BO BCell cpeje, U BCe CTaHLUN 06paboTkM AaHHbIX NOayYalT Ux
OAHOBPEMEHHO.

npu6opbl (3anekTpoobopygoBaHne). Paboune afieMeHThl, Takne Kak pese, nyckaTesb, npepbiBaTesib, nepekntoya-
Tenb UM 3aTBOP, UCNOMb3yeMble ANA peanunsayny npejHasHauveHHo pyHkLMn npu paboTe anekTpoo6opyAoBaHMA.

uudpo-aHanorosoe npeo6bpasosarue (u/a): MpeobpasosaHne 3 LM poBoii hopmbl B aHaNoOroByto, BbipaboTka
aHanoroBoro curHana, NPoNopLMOHaNbHOTO N0 BE/IMYMHE 3HAYEHWNI0 BXOAHOrO LM pOBOro cUrHana.

pacnpepeneHHas o6pa6oTka: KoHdurypauus, npu KoTopoit 06pa6oTka AaHHbIX BbINOMHAETCA HECKObKUMM NPO-
Leccopamu. yHKLUM 06paboTkm MOryT 6biTb pacnpeenerbl Mexay npoleccopaMi NpuM NOMOLLN CUCTEMbI yNpaBAeHuns,

cobbiTne: IMCKPETHOE N3MEHEeHMe COCTOAHMUA (CTaTyC) CUCTEMbl UK annapara.

akcnepTHas cuctema: KomnbloTepHble NPOrpaMmbl, KOTOPbIE NO3BOSAIOT HAXOAUTb OLLEHOUYHbIE PeLleHUs nakecne-
pUMeHTaslbHble 3HaHNA 415 NPUNOXEHNIA. DKCNepTHbIe CUCTEMbl CNOCOGHLI NONyYaTh PeLleHUs N0 HOBOW, COMHUTENbHOM
1 HenosiHoii nHopmaunn ¢ 0603HaAYEHHOI CTeneHbio JOCTOBEPHOCTN. BO3MOXHOCTU 3KCNEPTHOW CUCTEMbl BKIOYAOT:
co3jaHune Nornyecknx BbIBOAOB ANA HENpeBUAEHHbIX YCNOBUIA, NCNONb30BaHNE CYy6bEKTUBHbIX M hOpPManbHbiX (0 ULLK-
anbHbIX) 3HAHWIA, 06BbACHEHNE NpoLEeAYpP, UCNONb3yeMbIX ANA NONYYEHUSA 3aKTIOYEHNA.

nporpaMMHo-annapaTHble cpegcTBa (NpPorpamMMHO-TEXHUYECKUI KomMnnekc): AnnapaTtHoe obecnedveHwue,
1cnosib3yemoe /191 3HEProHe3aBMCMMOro COXpaHeHUst NporpaMmM AN JaHHblX, KOTOPble MOTYT 6bITh CYNTAHbI TO/TLKO KOM-
nbloTepoM. CoxpaHeHHas UH(OPMaLUs He MOXEeT ObiTb U3MEHEeHa HUKAaKO/ KOMMNbIOTEPHO NPOrpaMMoii.
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W3: YCTpoiicTBO, no3sonsawliee 06beNHUTL BE CeTU, NCMNOMb3YOWKNe Pa3INYHble TEXHONOrMU (MPOTOKObI)
06paboTKN faHHbIX.

nokanbHoe ynpaBneHue: CpeacTtsa ynpaBieHWUs, pacnosioxXeHHble pagom ¢ 060pyaoBaHneM, BKIIOYEHHbIE B €ro
cocTaB UM HaxoAAaLWmMeca B NpsiMOii BUAUMOCTN OT 060pyA0oBaHus. lna anekTpocTaHLMm 3aTo cpeAcTBa ynpaBieHus, KoTo-
pble pacnonaralTcsa Ha 6/104HOM pacnpefenUTesIbHOM WKTe | TMaBHOM NynbTe ynpaBieHus.

noruka/nornyeckas yacTb: Jlormyeckas cxema pesie Ui ynpasnsiolWnx yCTPoOiicTB, NpejycTaHOBEHHas noce-
[l0BaTe/IbHOCTb BbIMO/IHEHUSA ONepaLuii pese nynpasnsiowmnx ycTpoicTs.

py4yHOe ynpaB/ieHUe: YnpaBieHue, Npm KOTOPOM HenocpeACcTBEHHOe BO3/eiicTBME nnu Bo3geiicTBNe C MCNOMb30-
BaHMEM 3/1eKTPONPUBOAA Ha yNpas/isieMblii 06beKT ocyllecTB/IsieT onepaTop.

Hapa6oTka Ha 0TKka3: BpemeHHoOl nHTepBan (B 4acax), KOTOPbIA MOXHO 0OXugatb Mexay c6oamu o6opyaosaHus,

cpefHee BpeMs 40 peMOHTa: BpeMeHHOI nHTepBan (B 4acax), KOTOPbIi MOXHO OXMAaTb MeX/y oTka3oM o60pyo0-
BaHUSA 1 BO3BPATOM €ro B HajJ/iexalee paboyee COCTOsIHUE.

mMogem: Moaynupytlouee/aemoaynupytoliee ycTpoiicTBO, kKoTopoe npeo6pa3oBbiBaeT NocneoBaTenbHble 4BONY-
Hble U poBblie faHHble B- 1 13- OPMbl, COOTBETCTBYIOL el hopme nepefayn No aHasoroBbiM KaHanam CBS3U.

KOHTpPONb: cpeAcTBa o6ecneyeHNss aBTOMATUUECKOro KOHTPOsA paboTbl M CUTHANU3aLUN COCTOSHUA NpoLuecca Ans
nepcoHana v ynpasisolWux nporpamm.

BHellHee ynpaBneHune: CpeCcTBO yNpaBieHNs, Haxo4AalMecs BHe 3/1eKTpoCcTaHLuMu (HanpuMep, Ha TpaHcopma-
TOpPHOI NoAcCTaHUUKn, APYTroi 3neKTpocTaHuum n 1.4, ).

ynpaBfieHne B pa3oOMKHYTOW cucteme: ®dopma ynpasneHus 6e3 o6paTHoil cBA3N.

nponopunoHanbHO-nHTerpanbHo-gud epeHunansHoe [MNA-] perynuposaHue: Cuctema perynmposaHus, B
KoTopoit ynpasnswliee Bo3jeiicTBue (BbIXOAHOW CUrHaN) NnponopunoHaneH N1HeliHoW KOMBWHaLNM BXOAHOrO curHana,
MHTerpana no BpeMeHU BXOAHOr0 CUrHasa n Npou3BOAHON N0 BPEMeHU BXOAHOro curHana. O6bIYHO Ucnonb3yeTcs ANs
perynupoBaHna akTUBHOW UM peakTUBHOW MOLLHOCTH reHepartopa.

nukcenb: B o6pab6oTke M306paxeHUii HauMeHblINii 3N1eMeHT LMdpoBOro n3obpaxeHns, KOTopoe MOXeT 6biThb
Ha3Ha4YeHOo NOMyTOHOM.

nporpamMmupyeMblii n1ornyeckuit KoHtponnep: fMporpammupyemoe TBepAOTeNbHOe YCTPOWCTBO ynpaBfeHus,
KOTOpOe BbINOMHAET PYHKLWUM NOJA0GHbIE peneiiHO-KOHTAKTHON 10TMYecKoi cxeme.

npoTokon: CTpYKTypnpoOBaHHbI hopmaT gaHHbIX, Tpebylowmniica AN 3anycka v OCyL,eCTBNeHUs 06MeHa JaHHbl-
MU,

pene, npoMmexyTouHoe pene: MNpubop, KOTOPLI NO3BONAET BbINONHATL KOMMYTaLMWO Lenu 601bWOR MOLWHOCTH
CUrHaA/NIOM ynpaBJ/ieHNs Manoli MOWHOCTK.

AVCTAHUMOHHOE ynpaB/ieHne: YnpaBaeHne ycTpOiCTBOM U3 yaneHHO| ToUkKM.

Ha/fexXHoCTb: XapakTepucTuka aneMeHTa (efNHULbI 060pY[0BaHNA) UM CUCTEMBI, BbipaxaeMas BEPOATHOCTbIO
BbIMO/THEHNA (DYHKLMOHANbHOR 3a4a4v NpU 3aaHHbIXYCNIOBUAX BTeYEHNe 3a[laHHOT0 419 BbINO/IHEHNA 3a4a4y BpEMEHN.

BpeMs OTk/iMKa: BpeMs oT MOMeHTa BO3HUKHOBEHWA CUTHANA Ha BXO/e yCTpoiicTBa ;0 MOMeHTa NOSABNEHNA CUTHA-
Na Ha Bbixofe ycTpoiicTBa (yCTPO/CTB) NOC/ie COOTBETCTBYWOWER 06paboTkn Npn 3afAaHHbIX YCIOBUAX 3arpy3kn CUCTEMBI.

pe3nCTUBHBLIV faTunk TemnepaTypbl: Pe3nucTop, 415 KOTOPOTo 3/IeKTpUYeckoe yaenbHOe CONpoTUBAEHNE ABNSET-
CSl U3BECTHON (WYHKLMOHANbHO 3aBNCUMOCTbLIO OT TemMnepaTypbl.

cuuTbiBaHue (3anpoc): MNpouecc, Npu KOTOPOM cuctema c6opa MHopmaunu nocnepoBaTelbHO 3anpalwnsaeT y
yAaneHHbIX CTaHUWii faHHble C onpeaeneHHON YacToTo.

unkn/nepuopf cunTeiBaHNA: Bpema B cekyHaax, Tpebyloweecs, 4To6bl OCyLWecTBUTL C60P fAaHHbIX (Hanpumep, ace
flaHHble OT OJHOTO KOHTPO/I/Iepa, BCE faHHble 0T BCEX KOHTPO//IePOB, BCE AaHHbIE ONPeJeIeHHOro Tuna oT BCex KOHTPO-
nepos).

nocnefoBaTefNibHadA KOMMYHUKaLuusa: MeToA nepefayn nHpopmaLum mexay ycTpoiicTsamu, nocpeacTBoOM nocne-
[l0BaTEeNIbHOTO HanpaBAeHWNA JaHHbIX N0 OJHOMY KaHasy CBA3M.

nocnejosaTtenbHoe ynpaBneHue: Pexum ynpaBneHus, Npu KOTOPOM onepauun ynpaBieHUs BblINOSHAWTCA
nocfiefoBaTenbHO.

AucneTtyepckoe ynpasaeHue ncbop gaHHbix (SCADA-cuctema): Cuctema, nepejatolyan KOAMPOBaHHbIE CUTHA-
/bl MO KaHanam cBA3n, o6ecneynBas TakumM 06pa3om ynpasneHne yaaneHHbIM 060pyA0BaHNEM 1 nosyyas uHcopmayuo o
COCTOAHWNN yaaneHHoro o6opyf0BaHna 419 0TOGPaXeHUs NN 3anoOMUHAHUS.

nHTepdeiic nonb3oBaTtensa: PyHKLMOHAIbHOE YCTPOICTBO, MCNONb3yemMoe cneynanbHo A4na obecneyeHns B3am-
MOJeiicTBMA aBTOMATU3MPOBAHHON CUCTEMbI YNIpaBAEHUS C 0ONepaTopoM, 06CNYXMBAOLW UM NepCoOHaNoM, NHXeHepaMu 1
T.4.
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MpunoxeHvne OB
(o6a3aTenbHoe)

3ameHeHHbI TekcT MOK 62270:2004 «ABTOMAaTU3aLMSa TMAPO3/TEKTPOCTAHLMIA.
PykoBOACTBO MO KOMMNbITEPHOMY perynnpoBaHuio»

[AB.1 TekcT,3aMeHeHHbIli B 7.1

ABTOMAaTN3aLUsA C UCNOJIb30BAHNEM BbIYMCAUTENBHON MalWHbl ynydylinna pa6oTy U TexHuyeckoe ob6CnyxnBaHue
3/1eKTpoCcTaHUuii. MHOre geiicTBMA, COBeplIaeMblie Npexae NepcoHasioM CTaHUuM, ceiiyac MoryT BbINOSIHATLCS aBToMa-
TU3UPOBAHHbLIMK cUCTEMaMU 60Mee TOYHO, Ge3onacHo. Takke HOBble 3ajaun CyL,eCcTBYIOT BPaMKaXxBO3MOXHOCTel BblUUC-
NNTENbHbIX CUCTEM.

OnepaTopbl 3/1€KTPOCTAHL UM f0NT0OEe BpeMs 6Gbi/In OTBETCTBEHHbI 32 PyYHOE NCMOJIHEHWe yNpaBneHus u3agady c60-
pafaHHbIX. PeneliHo-KOHTaKTHbIe ormyeckne cxembl 6bin 40NT0€ BPEMS € AMHCTBEHHbIMUW CPeCTBAMU aBTOMATUYECKO-
ro ynpaeneHuns. OHN orpaHuyMBannCh ynpasaeHneM Nyckom/ocTaHOBKOI arperata v He fonyckanau nsmeHeHus. Kauectso
c6opa faHHbIX 3aBMCENO OT KBAMPUKALUM NepcoHana u B 3HaUYNTeIbHO CTENEHN 3aBNCESIO OT Ye/I0OBEYECKUX OLLINGOK.

ABTOMAaTN3MPOBAaHHble CUCTEMbI yNpaBAeHNa N c6opa iaHHbIX 3HAYNTEIbHO U3MEHNIN Ka4eCTBO ynpaBneHus. Pyu-
HOoe ynpaBfieHue onepaTopa 3/1eKTpoCTaHUuUn 6bI/I0 AOMNONHEHO KOMMbBIOTEPHBIMU CUCTEMaMu, KoTopblie obecneunBanm
ynpasneHne nyckomM/oCTaHOBKO 060pyj0BaHNA U perncTpaLmnio JaHHbX. KOMNbOTEpPHbIe CUCTEMbI YACTUUYHO 3aMeHUIN
onepaTopa npu BbINOSIHEHUN 3aA4a4 KOHTPOSA, AUATHOCTUKN 1 3aLUThI.

ABTOMaTN3MPOBAHHbIE CUCTEMbI B HACTOSILLEE BPEMS NO3BONSAT Baje nblLaM 3/1eKTpocTaHLnii NoAAepXNBaTh UX
pa6oTy cnoco6amu, KOTOpble He GblIM BO3MOXHbI Npex/e. AITOPUTMbI KOHTPOIS, OCHOBaHHble Ha TakUX KpUTepuax, kKak
3(hppeKTMBHOCTbL aBTOMATMYECKOTO yNpaB/ieHNs MOLLHOCTbIO U HanpshkeHnemM, No3BoNAT 06ecneynTb IKOHOMUYHYIO 1
6e3onacHylo paboTy a/IeKTPOCTaHL NN B 3N1eKTPO3HepreTuYeckoii cucteme. B HacTosiuee BpemMsa MOXHO cobupaTtb nobpa-
6aTbiBaTh 60MbWE JaHHbIX, YEeM Npex/je; aBTOMaTUYeCKN TOTOBUTb OTUETbl O COCTOAHUN W pexume paboTbl CTaHLUU B
LefioM. YnpaB/ieHne ynyywmuaoch 3a c4eT CNoco6HOCTU KOMMblOTepa 10Kan3oBbiBaTh NPO6IEMbl, OLeHUBATL TPEHAbI U
XPaHWTb laHHble 0 Npe/LlecTBY LW NX PeXnMax.

ABTOMaTU3NPOBAHHbIE CUCTEMbI Takxke MO3BOMAT yNpaBaATb 3/ieKTpocTaHumell, pacnpesenntenbHblM yCTPOii-
CTBOM 1 BOAOCGPOCOM (3aTBOP BOAOCNNBA, 3aABUXKN 1 BEHTUAN 6alinaca, pbl60NponyCckHble COOPYXEHNA UT. A.)U304HO-
ro NyHKTa ynpaBfeHUs, KOTOPbIi MOXeT 6biTb MECTHbIM, LLeHTPasIM30BaHHbIM UM yaaneHHbIM. Takoe LeHTpann3oBaHHoe
ynpasneHue nMeeT MHOTO NPeNMYyLLeCTB, BK/1l0Yasi COKpalleHue nepcoHana, co6AeHne TEXHONOTMYECKNX NPOLEeCcCoB 1
BO3MOXHOCTb UMeTb ,0CTATOYHOE KONIMYECTBO AaHHbIX A5 yNpaBAeHNA HOPMabHbIMU U aBaPUAHBIMU peXnmMamu.

[B.2 TekcT,3aMeHeHHbIli B 7.2.2.1

Han6onee 04eBUAHO UCMO/b30BAHWE KOMMbIOTEPHbIX aBTOMATU3MPOBAHHbIX CUCTEM Ha 3MEKTPOCTaHUUAX ANs
aBTOMaTU3auMmn nycka/ocTaHoBKM o6opygoBaHus. CTapble aneKTpoMexaHudyeckne pene nycka/oCTaHOBKM 3aMeHsoTCs
COBPEMEHHbIMU KOMMbIOTEPHBLIMY ABTOMATU3MPOBAHHLIMW cucTemMamu. lporpamma nycka/ocTaHoBKM 060pyfoBaHus
3anyckaeTcs 60/1ee BbICOKAM YPOBHEM yNpaB/eHNUs UM onepaTtopomM. KomnbloTepHas cuctemMa ynpasisieT BCoMoraTesib-
HbIMU CUCTEMAMMU, HEOGXOAMMbBIMU AN MyCKa U 0CTaHOBKM 060pYyA0BaHNsA. BXOAHbIMY AaHHBIMW KOMMNbOTEPA ABAAKTCS
napameTpbl COCTOSIHUSI 060PYAOBaHNUS W arperaTos, KoTopble o6pabaTbiBATCA MO Mepe ux noctynaeHus. KomnstoTtep
MoxeTo6pabaTbiBaTh MOTOGpaxXaTh 60/blIe MHPOPMALMN O COCTOSIHUM 060PYJ0BAHMSA, YEM MOXET yCBauBaTb oneparop,
NnoaToMy Takue ynpasnsiolime 4eiicTBUS, Kak Hanpumep, aBapuiiHblii 0CTaHOB, MOTYT 6biTb BbINOHEHbLI aBTOMATUYECKN
6e30XngaHnsA peakymmn onepaTtopa. Tak Kak KOMMNbIOTEP SIBASIETCSA NPOrpamMMUpPyeMbIM YCTPOWCTBOM, TO MPOrpaMmMbl MOTYT
6bITb CAENAHbl OTHOCMTE/IBHO MPOCTO, AaXe B NPOLLECCe IKCNyaTaluy afnekTpocTaHuum. KoMmnbloTepHble ynpasnsiouiue
MycKOM/OCTaHOBKOI arperatoB CUCTEMbl 60/1€€ IKOHOMUYHBI, HALEXHbl U 60/1ee NIerkn B ynpasieHun no CPaBHEHUI C
3/1eKTPOMEXaHNYECKUMMN peneiiHbiMu cucTeMamMmu. 1ns HEKOTOPbIX BlafeNbLeB rMApo3nekTpocTaHLMil nonHas asBTomaTu-
3auus onepaynit nycka/ocTaHOBKM MOXeT 6biTb He yfo6Ha. B aTux ciydasx, ynpasneHvne onepaynmsMn nyck/oCTaHOBKa
MOXET npefycMaTpuBaTh NPepbIBaHUs B YCTAHOB/IEHHON NOC/Ie0BaTe/IbHOCTM AeACTBMI 415 TOT0, YTO6LI ONepaTop Mor
BMELWAaTbCS UK BbINOMHNUTL KAKOE-TMGO felicTBME NO CBOEMY YCMOTPEHMUIO.

KoMmnbloTepHas cuctema Takxe MOXeT MPOoU3BOAUTL MOHUTOPUWHT NpoLecca ynpasieHus U npesocTasfisiTe MHDOP-
Mauuo 0 BOSHUKHOBEHWMW M yCTPAHEHUU HeUCNpaBHOCTeN, onpegenss, r4e B npoyecce npousowen c6oii. B aTom cnyuae
KOMMbIOTEP MOXET BPEMEHHO MpepBaTh npouecc, 4To6bl 06ecneynTb BO3MOXHOCTb BMelWaTenbLCcTBa oneparopa unu
BbINO/THUTb KOPPEKTUPYIOLWUE AeiiCTBUSA. DTa BOZMOXHOCTb AMATHOCTUKA MOXET YyCKOPUThL UCMpaB/ieHne oOlWn60K M BO3Bpa-
WweHne o60opyAoBaHNs B paboTy. CUCTEMbI C Ma/ibIM NEPUOAOM ONpoca AaTYMKOB UHpOPMAaL MU MOTYT NPeAoCTaBASATb AaH-
Hbl€. KOTOPbIE MOTYT MCMO/b30BAaTLCS 4151 Pa60Thl CPEACTB PefieiHON 3aWuThI.
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OfHO 3 Han6onee BaXHbIX PYHKLUUIA aBTOMATU3MPOBAHHO CUCTEMbl ABSiETCSH CNOCOGHOCTb AMATHOCTUPOBATH
NPUYMHBI CUTyaLuil, BO3HUKIW X B NpoLecce nycka arperata. uarHoctuyeckas nHopmayms no3sonisieT 6bICTPO ycTpa-
HUTb BO3HUKLLIME NPOo6eMbl paboTbl 060pyA0BaHNSA U o6ecneuynTb ero HopMasbHbI 3anycke MUHUMAaNbHOU 3a4epPXKOoi.

Mpumepamun o60pyA0BaHNA N NapameTpPoB, KOHTPONIMPYEMbIX BpoL,ecce Nycka.'0oCTaHOBKM, ABMSAIOTCA cneayouime:

a) HanpaBnswWKWii annapart WM BNyCKHON BEHTUNb

6) mMacnoHanopHas ycTaHOBKa;

B) MaKkCMMa/ibHOe OTKpbITUE Hanpas/fsilolLero annapara;

r) NnonoxeHwe HanpaensLero annapara (3ac/oHku, 3aTsopa).

) AaBneHue macna BnoAgnATHUKE.

e) MexaHuuyeckue TopmMo3sa:

X) cucTema oxnaxpaeHus;

1) cuctema Bo3byXAeHUA.

K) Perynsatop CKOpoCTW BpalleHus;

n) peneitHas 3awuTa:

M) CWUTHaN TpeBoOru arperara;

H) coCTOosiHMEe Topmo3a arperara.

[B.3 TekcT,3aMeHeHHbIn B 7.2.2

B HekoTOpbIX CyYasX PyHKUUSA CUHXPOHU3ALUN BbINOIHAETCS 3aBOACKO aBTOMaTMYeCcKoi cuctemoii (CMHXpoHu3a-
Top). CUHXPOHM3ALMA ABNAETCA KPUTUYECKON (DyHKLMel, Tpebytow el akkypaTHOTo M HafeXHOro Hab N 4eHns 3a BeNnyu-
HOW HanpshxeHWa, 4yacToTbl W yrna casura as. He Bce nocTaBnseMble 3aBOJaMU CUCTEMbl WMeOT BCTPOEHHbIV
CUHXpOHM3aTop. MpeumyuiecTBa BCTPOEHHOTO CUHXPOHN3aTOpPa — MeHbllee KOIM4eCTBO NPOBOAHbIX COEAUHEHNIA, MEeHb-
WKt 06beM TEXHUYECKOTO 06CNYXNBAHUSA, MeHbLIAA CTOMMOCTb MOHTaXa U NyyLliie BO3MOXHOCTW NarHoCTUKN.

[B.4 TekcT,3aMeHeHHbIli B 7.2.8

F9C nrpaloT BaXKHYl0 posib B BOCCTAHOB/IEHUN pPeXNMa IHEPTeTUYEeCKUX CUCTEM Noce ANTENbHbIX OTKIIOYEHWUIA.

Mpwn oTkNYeHUN nutanns FAC co CTOPOHbI IHEProCcUCTEMbl U NMOTEPe COGCTBEHHbIX HYX/ CTaHLUUM HEO6XOAMMO
OCYL,eCTBUTbL Tak Ha3blBaeMblii «TEMHbIA* Nyck arperaTos.

Ha r'3C TpebyeTcs cpaBHUTE/IbHO HE6O/bLUAS MOLWHOCTb BHELWHETO (ABTOHOMHOTO) UCTOYHMKA ANA 3anycka 04HOro
arperata: Ha OTKpblTME 3aTBOPOB, OTKPbITUE HaNpaBsioLLero annapaTa unogauy Bo36yxeHna Ha reHepatop. B kauecTtse
NCTOYHMKA 3TO MOLYHOCTU [AOJ/DKHBI UCMONb30BATbLCA pe3epBHble (aBapuiiHbie) UCTOYHUKN NUTAHWNA: akKyMynAaTOpPHble
6aTapeun Uan ausesibHble reHepaTopbl

YnpasneHue nyckom arperata [0/KHO OCYLLeCTBAATLCA kak aBToMaTuyeckn (Npu nojaye NUTaHUs Ha ycTpoiicTBa
aBTOMAaTWKMN), Takn BPYUYHYHO C nogaveil KOMaHAbl C LEHTPaslbHOro MM MECTHOTO Ny/bTa ynpas/ieHus.

OB.5 TekcT,3aMeHEHHbIN B 7.2.3.2

YacTb PyHKUUA MECTHbIX CUCTEM ynpaBfeHus pacnpeaennTenbHbiM yCTPOCTBOM, BOAOC/IMBOM 1 BCOMOraTe b-
HbIM YCTPOWCTBOM AOJIXHbI AY6NMPOBATLCA NPU LEeHTPaNU3oBaHHOM ynpaBneHun. O6bem gy61upoBaHusa onpegensieTcs
nNpoekTUpylLWeid n akcnnayatupyloueil opraHmsaynsiMu. TUNUUYHBIMU (DYHKLUAMU LEHTPANU30BAHHOIO YynpaBieHus
ABNAOTCA:

a) ynpaB/fieHMe BbikaoYaTenamu.

6) ynpaBneHue pasbeAUHUTENSAMMU;

B) ynpasfieHWe nepekoyatenem oTBeTBAEHUI TpaHcopmarTopa;

r) ynpas/fieHve 3aTBOpaMu BOAOC/INBA;

4) ynpaBneHue akTUBHOW MOLWHOCTbIO M3C.

ACY TIM MOXeT UCNoNb30BaThLCS ANS NOALEPXAHUA 3afaHHbIX 3HAYEHUI CTAHULWOHHOW UNKU arperatHoii Bblgaun
MOLLHOCTU, ONpeaensaoWwmnxcs pasnniyHbiMm kputepuamu. Ecnn r9C nnmn FA Heo6xoaMMO NoAAepXMBaTh 3aaHHy0 Bblaa-
4y MouwHocTu. ACY TI 6yAeT ynpaBnsiTb 3arpy3koil OTAeNbHbIX arperaTtoB W Bbljaya MOLWHOCTU 6yAeT BblgepxaHa Ha
3aaHHOM YpPOBHE HEe3aBUCKMMO OT NPUYMH, Bbi3biBAKOL X €€ NU3MEHEHNE.

Mopo6HbIM 06pasom ACY TMN F'9C 6yaeT obecneymBaTb yCTONYMBOCTbL paboThl FA. MCNONb3Ys TPYNNOBbIe CUCTEMbI
ynpaBneHus.

[B.6 TekcT, 3aMeHeHHbIn B 7.2.3.4

lak kak MakCuMasbHOe UCMNOo/b30BaHNE BOHbIX PECYPCOB CTAHOBUTCS BCe 60/1ee BaXHbIM /1 NOCTaBLUKOB 3/1€K-
TPO3HEpruu, onepaTtopbl 3/MeKTPOCTaHUWUIA CTPEeMATCA ONTUMU3NPOBATbL WCMOMb30BAHWE BOAbl U 3/1EKTPOIHEPTUU.
ABTOMaTMyeckoe ynpaB/ieHne pacxofom Bogbl FOC ¢ yueTom notpe6HoOCTell pbIGHOTO X035AicTBA SABASETCA NPEKPACHbIM
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npumeHennem ACY TI. TouyHas, CBOEBPEMEHHAA U [JOKYMEHTMpPOBaHHaA UHopmaLumnsa o pacxoae BoAbl U3BNEKaeTcs nU3
aBTOMaTU3NMPOBAHHOW CUCTEMBI.

Taloke MOXHO ONTUMU3NPOBATL UCNONb30BaHNE BOAbI ANA JOCTUXEHUSA 3a4aHHOR MOLHOCTH 38 CHET ONTUMAIbHOTO
pacnpegeneHus MowHoCT Mexay FA. anekTpocTaHUuMAMKU N aHeprocuctemamu. Hanpumep, 3Hasa KMNp reHepartopa, Typ-
61HbI MHANOPHOTO BOAONPOBOAA U TMAPABANYECKNA HANOP 1 pacxoj, MeCTHbI KOMNbIOTEpP MOXeT o6ecneynTb onTUManb-
HYI0 3arpysKy arperatos B COOTBETCTBMMU C Tpe6OBAHMAMM MO Harpyske afiekTpocTaHuuu. Tak Kak rugpaBanyeckuii Hanop
MeHsieTcs. KM 6yaeTt Takxe MmeHAaTbea, MACY TIN 6yaeT nepepacnpefenaTbHarpy3ky Mexay arperataMmu Ans noBblWeHns
appekTnBHOCTM paboTbl TOC npu cobnoaeHnn rpacduka Harpysku.
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Mpunoxexnune A
(o6a3atenbHOE)

Tekct M3K 62270:2004 «ABTOMaTU3aLNA TMAPO3NEKTPOCTAHL WA,
PykoBOACTBO MO KOMNbLIOTEPHOMY PEryIMPOBaHUIO», HE BKAKOUYEHHbI B HACTOALWNIA cTaHgapT

Ar.1 MepeyeHb HEBKHOYEHHbIX NYHKTOB

7.2 AnnapaTHble cCpeAcTBa;

7.2.1 MNopcuctema BBOAA-BbIBOAA;

7.2.2 YnpaBneHune cucteMoi 06paboTku faHHbIX:

7.3  KommyHukauuu:

7.4 BbINONHEHWE U3MEPEHUNA.

7.4.1 HapexHoCTb:

7.4.2 Bpemsi pearmpoBaHusi CUCTEMbI;

7.4.2.1 OTKAMK:

7.4.2.2 Peakyus onepaTtopa Ui KOMaHj nporpaMmmel;

7.4.2.3 BHYTpeHHAA peakuus nporpaMmmbl.

7.4.2.4 WNHnumanusauua HayanbHoli 3arpy3ku CUCTEMbI M BpeMs 06paboTkn oTkasa;
8 XapakTepucTuka pes3epBHOW (4y6nupytoweii)cucTemsl;

8.1 Obuwee;

8.2 OCHOBbI KOHCTPYWPOBAHUS;

8.3 OCHOBHblE PYHKLUY;

8.4.1 TATyp6uHbl/reHepaTopa;

8.4.2 ABTOMAaTuyeckue BbikOYaATENN U pasbeguHUTENN;
8.4.3 Bopocnusbl, Bogoc6poc;

8.5 YnpaBneHue curHanusaumei.

8.6 ®yHKLMA 3aWUTHI:

9 BHyTpeHHMe cucTemMbl MHTErpayum n nogaepxkn Cainta nuterpauun n nogaepxunsarolime cUCTeMbI.
9.1 WHTepdelic gna cywecTeyouwero o6o0pysoBaHus.

9.2 YcnoBus okpyxatuiei cpegbl.

9.3 UNcToYHUK NUTaHus;

9.4 KOHTPO/b CYL,EeCTBYIOLLEr0 KOHTAKTHOIO COCTOAHUSA TOYEK.
9.5 KoHTponb cywecTBylowWwnx npeobpasosateneit 4atinkos;
9.6 KOHTPO/b CYW,eCcTBYIOWNX BbIBOAHbIX yNPaBAAOLWNX TOYEK.
9.7 3asemneHue;

9.8 CraTuyeckoe ynpasjieHue.

11.2.1 MnaH TPEHUPOBKY;

11.2.2 Kypcsbl.

11.3.1 KoOHCTpyKTOpCKas JOKyMeHTauus;

11.3.2 [oKyMeHTauua CUCTEMHON NOAAEPXKKA.

Ar.2 TekcT, He BKNIOYEHHbIi B HACTOAWMNI cTaHgapT

7.2 AnnapaTHble cpefcTBa

7.2.1 TopcnucTema BBOAA-BbiBOAA

XapakTepucTukun BBOAa-BbiBOAA ABAATCA KPUTUYECKUMU ANA NPaBUIbHOCTN paboTbl, MOHTaxa, HafeXHoCTu 1
NpoCTOThbl NOAAEPXAaHNS CUCTEMbI ynpaBnieHns B pabouyem cocTosiHuu. MoacnucTemMa BBoAa-BbiBoAa siBNseTcs 6ydepom
MeXx /Ay XecTKoli TexHonornyeckoii cpefoii npeo6pasoBaHus aHepruy Ha FAC M YyBCTBUTENbLHOI CpeAoii Lud poBoii cucte-
Mbl 06pPa6OTKN AaHHBIX.

Mofcuctema BBOAA-BbIBOAA [0/1)KHA TOYHO Npeo6pa3oBbiBaTh LU POBbIE M aHANOTOBbLIE CUTHANbI B KOMNbIOTEPE, U
o6ecneuynBaTb 4N POBLIMY U aHaNOroBbLIMKU NapameTpamu arperatbl F9C. Cuctema BBOAA-BbIBOAA MOXET BbINOMHATb
nepeksoyYeHne No BpemMeHu, MacwtabupoBaHve nnpeo6pa3oBaHns eAUHUL N3MEPEHNSI NapaMeTpoB. ®YHKLUUN pa3BA3KK
M 3aWunTbl — Takxe YacTb BBOJa-BblBOAA. YCTPO/CTBA BBOAA-BbIBOA UMEIOT OA4MNH NN HECKOJIbKO NPOLLEeCCOPOB Ha nnaTe
BBO/Ja-BbiBOAA N BHYTPU KOpMNyca CUCTEMHOTO 610Ka. 3TN NpoLeccopbl YyNpaBAsioT B3auMoeliicTBUEM C LLeHTpasibHOIA
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4acTblo CUCTEMBI U BLINOMHAT PYHKUNUN CNYX6bl BpeMeHn, macwtabuposaHna u npeobpa3oBaHna JaHHbIX B cUCTeMe
BBOJA-BbIBOAA.

O630p xapakTepucTUK 4NA pa3nnYHbIX NPUKAAAHBIX NPOrpaMm BKAOYaeT crnepytouee:

- MO6WUBLHOCTb M B3anMO3aMeHAEMOCTb NnaT BBOAA-BbIBOAA. DTO CHMXaeT NOTPe6HOCTb B 3anacHbIX 3/1IeMeHTax.

- BO3MOXHOCTb 3aMeHbl N1aT BBOAA-BbIBOAA NOJ HANPs)XXeHneM. OTO N03BONAET HENIPON3BOAUTLOTK/IIOYEHNE BCell
cucTtembl BBOAA-BbIBOAA AN 3@aMeHbl OAHOI Nnathl.

- nocnefoBaTtesibHOCTb co6bITHIH (MC) — nepeknoyeHe BBOAA-BbIBOAA MO BPEMEHW: TOYHOCTb W pa3speluaroLas
CMocOGHOCT;

- TWUNbl U YPOBHW CUTHANOB BBOAA-BbIBOAA COBMECTUMbI C CUTHANAMMN NONEBOW LWNHbI.

- NoAAEepXKa COBMECTUMOCTU Pe3epPBHbIX YCTPOWCTB, NPOM3BOANTENBHOCTL PE3E€PBHbLIX BBOJ0B-BbIBOAOB OT Nose-
BOV WKHbI A0 6a3bl AaHHbIX U MHTepelica onepaTopa;

- camoguarHocTuka nnat BBOfa-BblBOAA, Hanpumep, curHannsauma o cboe BBoga Ha CBETOANOAHOM yKasaTene nnu
npv NnomMoLu NporpamMm NoACUCTEMbl CUTHANN3ALUN.

7.2.2 YnpaBneHue cuctemoii 06paboTKu faHHbIX

Cunctema 06paboTkn AaHHBIXMOXET 6blTb HACTbIO OAHOKPUCTANIBHOTO MUKPOKOMNbIOTEPA WM KOMNIEKTOB MUKPO-
cXeMm. noAAepXnBaKwLWnX MUKPONPOLLeCCOPHY0 cuctemy. OHM NpeacTaBnsatoT coboii Habop cneymann3npoBaHHbIX 6/10K0B
ynpaBfiieHua (BCTPOEHHbIE MUKpONpoLeccop), NporpaMmMmupyeMblX 1OrMHeCcKUX KOHTPONEPOB, NN MUKPOKOMMNbLIOTEPOB.
3Tn npoueccopbl — LEeHTpasbHOe yCTPOWCTBO B CUCTEME YyNpaBAEHNS.

Mpu oueHke mpolueccopa NPUHUMAaeTCs BO BHUMaHWe: 6bicTpojelicTBMe npoleccopa, NpPonyckHas Cnoco6HOCTb
WWHBI U TUN NaMATU. DTN NapameTpbl onpeAensioT 6bICTPOAENCTBME CUCTEMbI yNpaBAeHNs. XapakTepucTuku paboTsl cuc-
TeMbl. paccmaTpuBaemble B HaCTOALWEM PYKOBOACTBE, ABNATCA (PYHKLUAMMN 3TUX NapameTpos.

MamsaTb — BaxHelWwas 4yacTb cMCTEMbl 06paboTKN faHHbIX. MamMATb MOXeT ObiTb U3rOTOB/IEHA HA OCHOBE Ynna uamn
Ha OCHOBe HocuTena. Hocutenu mMoryT 6bITb CTALMOHAPHBLIMU AN CBEMHBIMU (AUCKWU, MArHUTHbIE NeHTbl unn CD-ROM).
O61bem namsaTy nporpamm 1 6a3 AaHHbIX BNWSIET HA CKOPOCTb 06paboTKM AaHHbIX. O6BbEM AAHHbIX UNN apXUBHOW NamaTu
oKasblBaeT BO3/eliCTBME HA KOZTMYECTBO JaHHbIX, KOTOPOE MOXET 6blTb HAKONIEHO, ¥ B MEHbLIEN CTENEHN Ha 6bicTpOAel-
CTBMe JocTyna K JaHHbIM OLEHKN TEeHAEHUWUNA, curHanusaumm n apxuBupoBaHus. NMamsaTb JoKHA ObiTb fOCTAaTOYHA ANA
XpaHeHus nporpamm, 6a3 n apxMBOB AaHHbIX. XXenatenbHo UMeTb HanGoNbLWKiA pe3epB NaMATH.

MHorvne cuctembl 06paboTkM AaHHbIX paboTaloT BCpeage MHOro3agaqyHocTu U C pasfeneHnem BpeMeHn. 3Tu npouec-
copbl 6bICTpee pearnpyoT Ha U3MEHEHNA NnapaMeTpoB M ynpasJ/ieHne npoueccamu. NMofo6HY0 peakyuio UMeT CUCTeMbI,
ynpaensiembie npepbiBAHUAMU, HO OHW MOTYT UMeTb 60nee MefNeHHble, HU3KONPUOPUTETHbIE NpoLuecchl. Kak npaBuno,
npoueccam ynpasieHuWs npuceavnsBaeTcs 3afaHHblii NPUOPUTET, KOTOPLIN onpegensaeT NPUOPUTET OCTaNbHbIX PYHKL WA,

7.3  KomMmyHMKauuu

KoMMyHUKaumm mexay LeHTpanbHbIMW UAKN pacnpegeneHHbiMU npoueccopamu, ycTpoiicTeamu BBOAA-BbIBOAA U
APYTUMU KOMMNbIOTEPHBIMU CUCTEMAMU ABAAKOTCA OCHOBHbIM NoKasaTtenemM Npon3BOAUTENbHOCTU CUCTEMbI. TUN KOMMYHW-
Kauuii n Bbl6paHHbIX cpej BANAET Ha TO. Kak 6bICTPO MOTyT 6bITb CO6paHbl AaHHbIe U BbINOSTHEHbI yNpaBnatowmne g yHkuuu.
CKOpOCTb nepefauv faHHbiX, 6e30MacHOCTb COO6OLWeHnsa, npoBepka ownWb6OK W UX ucnpaeneHne obecneymsarTca
CUCTeMOW KOMMYHWKaL Wi,

KoMMYyHMUKauMm Mexay LeHTpaabHbIM NPOLECCOPOM M NPOLECCOPOM BBOAA-BbIBOAA MOTYT GblTb OTAE/MEHbI OT KOM-
MYHUKaUWii ¢ 4pYrMMu KOMNbIOTEPHBIMKU CUCTEMAMMN UAW MOTyT paccmatpuBaTbca B o6l eil ceTn. MeToa KOMMYHUKaLNA
ANS AUCTAHLMOHHOTO BBOAA-BbIBOAA, BO3MOXHO, AO/MKEH 6biThb 60M1€€e 3alnlUeHHbIM 1 GbICTPbIM, YEM TUMWYHbIE CETU
nepefayuv gaHHblX. 3TO 3aBUCUT OT CUCTEMHbBIX NPUKNALHbIX NPOTrPaMM.

AnnapaTHble cpeAcTBa AO/KHbI NoAAepXuBaTh BblOpaHHbIl MeTo[ KOMMyHuKauwii. K annapaTHbiM cpeactBam
OTHOCATCH WHTepdelicHble NnaTbl nNpoleccopa, nnaTbl BBOAA-BbIBOAA, CPEACTBA CBA3U, BOTOKOHHO-ONTUYECKNE TNHUK,
Kkabenu unu pagnoceasb. AnnapaTtHble CpeAcTBa MnNporpaMmHoe o6ecneyeHne KOMMYHUKaLUi TpebyoTCA B Kaxaoi Touke
BBO/a-BblBOJA U HA LLeHTPa/lbHOM NYHKTe CUCTEM C pacnpejesieHHbIM BBOAOM-BbIBOAOM.

AnnapaTHO-KOMMYHUKALWOHHbIE CUCTEMBI MOTYT 6bITb MO/THOCTLIO N36bITOYHLIMU, € UHCTBEHHO-U36LITOYHBIMUY UK
6€e3136bITOYHbIMU. B N36bLITOUHBIX cUCTEMAX cHOV N06Oro ycTpoincTBa He AOIKEH NpepBaTbh KOMMYHUKaLum. Cuctembl 6e3
M36bITOYHOCTN UK CUCTEMbI C N36bITOYHBIMU annapaTHbIMK CpeAcTBamMu ¢ o6 el cpeaoit JOMKHBI MMeTb (hYHKLUIO aBTO-
MaTuyeckoro onpegeneHuns c60a n NepeknOYeHNA KaHaN0B Ha APYroi Tun o6opyaoBaHna.

KoMMyHUKaumm Ao/xHbl 6biTb NPO3payvyHbIMW ANS nonb3osBaTena. lNposepka W ucnpas/ieHWe OWKUOOK AOSKHbI
BbINONHATLCHA aBTOMATUYECKMN, 6€3 y4acTua Nonb3oBaTeNs, 3a UCKNYEHNEM aBapUiiHbIX CUTHA/TIOB U CTATUCTUKN OLLINGOK.
CucteMbl KOMMYHUKaLWUW 4O/KHBI YYUTbIBATL U aHaNU3MpoBaTb cnegytouime hakTopsl.

- paccTofiHue mexay kabenamu ¢ ucnonb3osaHnem un 6e3 UCNOMbL30BAHUA NOBTOPUTENS;

- [OCTYNMHble BapMaHTbl annapaTHbIX Cpef U NCNOMb30BaHNE MHOXECTBEHHbIX CpeA B Npefenax CUCTEMb;

- BO3MOXHOCTb OTKNOYATb IMHUN NPOCMOTPA AaHHbIX 6€3 NpepbiBaHNSA CUCTEMbI.

- BO3MOXHOCTb BbINOMHATL 06CNYXNBAHNE U PEMOHT OTAEIbHbIX KOMNOHEHT C MUHUMabHbIMU NOTEPAMU ANA CUC-
TeMbl CBA3U B LLe/1IOM. N5 HeM36bITOUHbIX CUCTEM 3TO. Kak NpaBuIo, 4ONyCKaeTCca TOMbKO B OAHON TOYKE CUCTEMBI;
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- coobuieHne n 6€30NacHOCTb AaHHbIX B OTKPbITLIX CETAX WK CUCTEMaX CO CBOGOAHbLIM AOCTYNOM NOCPEACTBOM
06L,e40CTYyNHbIX CPEACTB CBA3N.

7.4 BbINONHEHWE N3MEpPEHNA

Mpu nepBUYHOM M3MepeHnn pabounx xapakTepPUCTUK CUCTeMbl onpeaenseTca obecneynBaeT Ny OHa BbINONHEHNE
3aflaHHbiX PYHKLMIA. DTO OTpaxeHo, Hanpumep, B M3K 62270 (pasgen 10),rgqe paccmaTtpvuBalTCca pasinyHble napameTpbl
M YHKLNW, KOTOPble MOTyT GbiTbONpeaeneHbl N MPOBEPEHbl, YTO6bl 06ecneynThb 3ajjaHHblii ypoBeHb pabounx xapakrepuc-
TUK.

7.4.1 HapexHoCTb

HafgexXHocTb cuctemMbl — (DYHKLUUSA BpemMeHn cpepHeil HapaboTkn mexay c6oamu (CHMC) n cpesHero BpeMeHu
pemoHTa (CBP). Ha CHMC BnusieT n36bITOYHOCTb annapaTHbIX CPEACTB M HAAEXHOCTb KaX40ro KOMNOHEHTA.

Kak npasuno, faHHble CHMC g1 KOMNbIOTEPHLIX CUCTEM BBOAATCA C NOMOLW IO NAaT Wan naHenei nnat, nynbTos,
pexe — C NOMOLLbI0O KOMNOHEHTOB cucTemMbl. Bpema CBP onpepenseTca roTOBHOCTbIO 3anacHbiX YacTeil, PEMOHTHOTO
nepcoHana n BpeMeHeM peMOoHTa, NepeBO3KN U XpaHeHUs. TOTOBHOCTbL aHHOW CUCTEMbI UK NOACUCTEMbBI 06bIYHO Onpe-
fenaeTcs cneayuwum o6pasom:

FotoeHoctb =CHMC / (CHMC ¢ CBP)

7.4.2 Bpemsa peakumun cuctemsbl

Peakuyns cuctembl ynpaBaeHUs Ha KOMaHAbl, BBEleHHbIe ONepaTopoM Wan nporpammoii, asnsertcs Hanbonee Bax-
HbIM NapaMeTpoM CUCTEMHbIX NPUKNaAHbIX NnpunoxeHuit. Ecnn tpebyemoe aelicTBne J0MKHO 6bITb BbINONHEHO 6bICTPO,
3a/1epPXKN B €0 BbINOJIHEHUUN BbI3bIBAIOT CEPbe3Hble NPo6aeMbl. Peakuunsa cucTeMsbl ynpaBjieHusa Ha KomaHAbl onepaTopa
ABNAETCA OCHOBHbIM NOKa3aTesieM BbINONHEHNA AeicTBuii onepatopa. CNUWKOM A0NT0e OXnaaHue peakyny Ha ynpasns-
loujee Bo3aeiicTeme Bbi3biBaeT 6€CNOKOWCTBO oneparopa.

Bpems peakuuy 3aBUCUT OT Harpy3ku CUCTEMbl BO BpPeMs MOCTYM/IEHUA KOMaHAbl MU ynpasBasiowero AeicTeus.
Hanbonblwan n HopmanbHasa Harpy3ku 4O/KHbI 6bITb Y4TEHbI NPU NPOEKTUPOBAHUN NPUKNAAHbIX 3a4a4 CUCTEMbI ynpasne-
HUA. Kputepuem J0/KHO 6bITb MakcumMasabHOe BpeMs 0XuaaHus, npyn Kotopom o6ecneunsaeTcs ajekBaTHoe ynpaBieHue.
Mpn npoekTMpoBaHWW HaumBbiCWell W HOPManbHOW Harpysku cCuUCTeMbl paccmaTpuBalTCcs creaylolne BO3MOXHble
yCNnoBus:

- 4MCNO MM NPOLEHT Tpebylownx BBOAA-BbIBOJA NapaMeTpoB, KOTOPble OJHOBPEMEHHO N3MEHSAIOTCSA. DTO 0COBEH-
HO BaXHO B @aBapuitHbIX CUTyaLNAX, KOrAa MU3MEeHAITCA MHOTMe napameTpbl pexumMa, U aBapuitHble CUTHabl, Takne Kak cur-
Haslbl Ha OTKNYeHNe 060py/A0BaHNA, MOTYT NOCTynaTh OJHOBPEMEHHO.

- YMCNIO KOMAaH[, KOTOpble 3anpawmnBalT i 06HOBAAKT MHpOPMAaLMIO, BbIBOAUMYIO Ha 3KpaH B OHO BPEMS;

- 4ncno 3anucei 0 cO6bITUAX UM OTUETOB, KOTOPbIE NeYyaTalTCA B 04HO BpeMS.

7.4.2.1 OTKANK

3TO Nepuoj BpeMeHn OT U3MEHeHN A HaycTpolicTBax BBOAA-BbIBOAA, BK/IOYAS yAaneHHble, 40 06paboTku 1 3anoMu-
HaHWA faHHbIX B LEHTpa/ibHOM npoueccope (Bkawyana obHapyxeHue, nokanbHyo 06paboTKy, nepefavy gaHHbIX). B pac-
npeAeneHHbIX CMCTEMax ynpaBaeHns BpeMs OTK/IMKa MOXeT BK/loYaTb B Ce65 1 BpeMS yCTAHOB/IEHNA CBA3K C OAHUM UK
60nee oNepaTopckUMu CTaHUMAMMN U BpeMs oTobpaxeHns nHdopmaymm 06 N3MeHeHun.

AnsoTaenbHbIX COGbITUIA KOTKINKY MOXET OTHOCUTLCA BpeMs, Tpebyemoe ANs CKaHWPOBaHUA BCEX BBOAOB NOGHOB-
neHna 6asbl AaHHbIX CUCTEMbI. B 06w em, BpeMs OTKAMKa oTpaxaeT 6bicTpofeiicTBMe nogcuctem o6mMeHa, o6paboTkn n
XpaHeHNA faHHbIX.

7.4.2.2 OTKAUK onepaTtopa uan NnporpaMMHbIX KOMaHg,

OTKNMK onepaTopa BK/OYAET Kak 1oKanbHble, Tak U rnobanbHble felicTBusa. FnobanbHbie JeACTBMA coBeplIalTCa
TakXe C MCNob30BaHNEM CUCTEMbI KOMMYHMKaLnii. O6bIYHO BpeMSA Takoro oTk/inka BkaoYaeT B cebs.

- BpeMs NoOATBEPXAEHUS CUCTEMON Nnpuema nHpopmaumm unu geiicTene onepatopa, Uav 4pyrux geicTeuii ycTpoi-
cTBa BBOJA.

- BPEMS OT BHECEHUS flaHHbIX B UHTepdelic onepaTopa 40 3aBepLIEeHUsA UX NOCTYN/IeHUs B yCTPOiCTBE BbIBOAA;

- Bpems 06HOBNEHUA MHGOPMAaL MK Ha 9KpaHe ANCNIEN NN CO34aHUA HOBOMO 3KpaHa,

- 06HOB/IEHUE N3MEHAEMbIX [laHHbIX Ha 9KpaHe aucnnes.

7.4.2.3 BHYTPEHHWI OTKAUK NpOrpaMmbl

Kputepun yctaHasBnusawTcsa N8 paboTbl BHYTPEHHUX nporpaMm. OHU BKAOYAKT CKOPOCTb BbIUYNC/EHWIA, Bpems
onepauuii nyck/octaHoBKa. BpeMs CO3aHNs 0T4eTa, BbINOSHEHNA CNelynanbHblX BbIYUCEHUA AN NporpaMM ynpaBneHus,
KOTOpble ABNATCA KNOYEBbIMU ANA PabOTbl CUCTEMBI.

7.4.2.4 WNHnumanusauua HavyanbHOW 3arpyskn cucteMbl 1 BpeMs 06paboTkn oTkasa

Bpems, Tpebyemoe cucteme, 4tobbl HayaTb 3arpysky nocsnae nycka, notepu MoWHOCTH, n/unu o6paboTkn oTkasa,
ABNAETCA KPUTNYECKUM. DTO BpeMS XxapakTepusyeT cpepy, B KOTOPO xpaHuTcsa paboyas nporpamma, cayvyam OTKA0HEHUA
1 Cnoco6HOCTb NOAJEPXAHUSA peXxnuma OXuaaHna cucteMbl. K3TOMy MOXHO OTHECTU BPEMS «XO/104HOTO nycka» (NosiHoC-
TblO BbIK/IIOYEHHOW CUCTEMbI) UM MOBTOPHOrO 3anycka yxe pab6oTawlweil cuctembl (Hanpumep, «Tennblii cTapT»
(nporpaMMHbI pecTapT)).
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8 XapakTepucTuka pesepBHoii (4y6aupytouieil) cuctemsl

8.1 O6uwee

[aHHbll nogpasfen kacaeTca pe3epBHOro 060py0BaHNsA, KOTOpoe NpejHa3Ha4YeHO ANA BbINOMIHEHUA OCHOBHbIX
hyHKUNIA ynpaBneHus cTaHyneii B TO BpeMs, KOraa KOMNblOTEPHas cucTema ynpaBneHus He pyHKLMOHUPYeT. Pe3epBHble
CUCTEMbI OT/IMYAIOTCSH OTAY6NMPYIOLMX CUCTEM YyNpaBieHUs TeM, UTO 0To6paxatloT TO/IbKO aBapuitHble cutyauuun. Bonpo-
Cbl pe3epBMPOBAaHMWA KOMMbIOTEPHOW CUCTEMbI, TakMe, Kak pe3epBUpOBaHME MPOLECCOPOB [BONHOIO ynpasneHus,
onucaHbl B 7.2.2.

MocKo/ibKy COBPEMeHHOe KOMMbIOTEPHOE yNpaB/ieHne UMeeT O4YeHb BbICOKYI0 Ha/JeXXHOCTb, O4EBUAHO, 4UTO 060py0-
BaHWe pPe3epBHOr0 ynpaBaeHUs JOKHO UMETb OTpaHUYeHHble (PYHKUUN, KOTOPble SIBAAIOTCA CYL eCTBEHHbIMN ANs 06ec-
neyeHns 6e30NacHOCTU CTaHL UK, U PYHKLUN, KOTOPble HEO6X0AUMbI NS paboThl arperaTtoB B aBapuiiHbIX YCN0BUAX.

8.2 OCHOBbI KOHCTPYMpOBaHUA

XoTsi paspaboTka o6opyaoBaHusa ana Tpe6oBaHunii pe3epBHOrO ynpaBieHUs 3aBUCUT B 3HAUYNTENbHOR cTeneHn oT
NPOEKTHbIX pelleHnii ANA KOHKPEeTHOW cTaHunn, o6lye NOHATUS pe3epBUPOBAHUSA 3/1IEMEHTOB CUCTEM ynpaB/eHuns, onu-
caHHble B4.2.1. ABNAOTCA OCHOBOW ANA NPUHATUA pelleHnii. PyyHoe ynpaBieHne HOpMasbHbIM PEXUMOM CYXUT A9 KOH-
Tpons U nopjepxaHus paboTocnocoOGHOCTM OCHOBHOTO W BCMOMOraTefibHOTo 060pyfOBaHUs CcTaHuuu. PyuHoe
ynpasneHue, pesepsupyroliee PyHKLNN aBTOMaTU3NPOBAHHOTO YNpaBaeHUs, ABNSETCA OCHOBHbLIM MeTO40M pe3epBupo-
BaHNA aBTOMATN3MPOBAaHHOI CMCTEMBI. [laxe yunTbiBas 3aTpaThl ¥ CTOXHOCTb aBTOMATU3MPOBAHHOK CUCTEMBI, 3TU 3aTpa-
Thbl M CNOXHOCTU MOTYT 6bITb MUHUMU3NPOBaHbI Gnarogaps kKayecTBy pa3paboTku NpoekTa 1 BbiGopa 060pyA0BaHNSA.

B HOpManbHOM pexume paboTbl ynpaBasiowne M KOHTPObHbIe PYHKLUN OCYLLEeCTBAAIOTCA KOMNbIOTEPHLIM 06OpY-
[OBaHWEM M annapaTtypoi 3awuTsl. [py MCNONb30BAHMU PE3EPBHOTO KOHTYpa ynpaB/ieHus npeanonaraeTcs, 4To 060pyAo0-
BaHuWe 3aWuTbl pabotocnoco6Ho. B npepgaBapuitHOi cuTyauun 3awuta OTKJAOYUT UAM OCTAHOBUT COOTBeTCTBYlOLLEE
TexHonornyeckoe o6opyaoBaHue.

Pe3sepBHOe ynpaBneHune faeT BO3MOXHOCTb yNnpaBnATh cTaHuMeil BpyyHytlo. Onepatop ynpaBnsieT TeXHonornyec-
KM 060pyAoBaHMEM C MOMOLLbIO MECTHbIX YCTPOWCTB ynpaBeHus, pacnonoxeHHbiXx B6113n o6opyaosaHns. YacTo (oco-
6eHHO Ha CYLecTBYOLMNX CTAHLMNAX) CpeCTBA PYYHOro ynpaBieHns arperaTHbiM 1 o06LecTaHLMOHHbIM 060py/J0BaHNEM
ycTaHaB/MBAOTCA B arperaTtHbix Wutax. Mpn npoekTMpoBaHnn cucTeMbl ynpas/ieHUs C Lefblo 3KOHOMUU 060py0BaHUA U
kabeneit HacTo 610KMPOBKM OT HEMCNPABHOCTM UCKIOYaKTCA. Torga roTOBHOCTb YCTPOCTB yNpaBAeHUs nepep Hayanom
onepauuii ynpaBneHus [Jo/XeH NpoBepATb onepaTop. MpaBuia NpoBepkn AO0KHbI GbiTb ONMCaHbl € WHCTpyKLuu no
akcnayaTayuu.

8.3 OCHOBHbIe (hyHKLMNK

BaxHo, 4T06bl FOC BbINONHANN CneAylone YHKLAN NPY N06bIX YCNOBUAX:

- aBapuiiHas 0CTaHOBKa;

- pa6oTa BOAOC/NUBOB;

- pa6oTa Bblk/toHaTeneil BbICOKOro HaNpsXXeHusa u pasbejnHuTenei;

- NyCK MOCTaHOBKa reHeparopa.

- BK/IlOYEHME TOpMO3a TypOUuHbI (NPU OTKAOYEHUN).

Ans o6ecneyeHns 6e30NacHOCTN TMAPO3NEKTPOCTAHUUN Hanbonee BaXHO, 4UTOGbI 6Gbina o6ecneyeHa BO3MOXHOCTb
pa6oTbl 3aTBOpa BOAOC/AMBA B cnyyae c60a B KOMNblOTEPHOM o6opysoBaHuun. [onxHO 6bITb 06ecneyeHo pe3epBHOe
ynpasneHue N4 BbikAloyaTeneil n pasbenHnTenei pacnpejennTenbHoro yctpoiictea. [ns o6ecnevyeHns HafexHocTu
pa6oTbl 060py0BAHNSA B aBapPUiHbIX YCTOBUAX J0/KHbI 6bITb NPEAYCMOTPEHbI BO3MOXHOCTU PYYHOTO NyCcKa U OCTAHOBKN
rmgpoarperatos.

8.4.1 Tlwnppoarperart (TypbuHal/reHepaTop)

BCnomoratenbHoe o6opyjoBaHue, Takoe Kak HacoCbl, KOMNPECCOpPbl, 3aTBOPbl W T. [. AO/KHbI GblTb CHAGXEHbI
yCTpoiAicTBAMU KOHTPOIS X COCTOAHUA. YNpasnswl,ee ycCTPOWCTBO — 3T0 06bIYHO KHOMKW BK/TOYEHUS UK BbIKIIOUEHNA,
KOTOpble YCTaHOBEeHbl 6/1M3K0 K ynpaBnsieMoMy 060pyA0BaHNIO; HUKAKNX OTAE/bHbBIX ykasaTesneid nx pacnonoxeHus He
TpebyeTcs. Mepes Nyckom N Mnocne oCTaHOBKM arperata onepartop 6yaeT pa6otaTb CO BCoMoraTtesibHbIM 060py/AoBaHeM
COrnacHoO MHCTPYKLMAM N0 3KCnayaTaynu.

Mopagok geicTBUil npn packpyTtke rugpoarperata (FCA) 4O HOMUHANbLHOW CKOPOCTWM U AN €r0 CUHXPOHM3aLUUN C
ceTblo YeTko onpegeneH. Mo aToil NpuYMHe ycTpoiicTBa ynpaBneHuns ANS BbINONHEHUS cneAyoWwnx MYHKLNA rpynnupyoT-
cA B 6/10K-kOoMMyTaTop B61m3n FA:

- OTKPbITb/3aKPbITb COIEHOMA ANA NyCKa/OCTaHOBKM.

OTKPbITh/3aKPbITh HANPaBAA WK annapaT Typ6uHbI.

- BK/OYMTL/BbIK/IIOUYNTL aBTOMAT ralleHns nons.

YBENUUNTBI'YMEHbLNTL BO36YXAEHNE;

- BK/IIOYNTL/BbIK/IOYNTL TEHEPATOPHbINA Bbik/lOYaTENb;

BKNOUYNTL/BLIKNIOUYNTL TOPMO3a;

- BKOYNTb BEHTUIL/CTONOPHbLIN KNnanaH TYp6uHbl (OTKAKOUYEHMNE);

M3MepeHne akTUBHON 1 peakTUBHON MOLLHOCTU, HAMPSXXEHUS U CKOPOCTU BPaLLEHUS.
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YKkaszaTenu nonoxeHus A0/KHbI yCTaHaBAMBaTbCA A8 ynpaBieHua o6opygoBaHuem, paboTalowmm oT pacnpeae-
NUTENbHOro Wnta 060pyaoBaHns. CUHXpPOHU3ALUSA U3MEPUTEbHbIX NPUGOPOB MOXET 6bITbABTOHOMHO, MOGUNBLHOR UK
MYNbTUNNEKCUPOBAHHOW C UCNONIb30BaHUEM NepeknoyaTens sbibopa. Onepatop 40MKEH UMETb BO3MOXHOCTb 3anyckaTb
N ocTaHaBnuBaTb 060pyAOBaHME U ycTaHaBAMBaATb akTUBHYIO W PeaKkTUBHYH MOLLHOCTb MOCPEACTBOM MECTHOrO
pacnpegenuTenbHOro WuTa.

8.4.2 ABTOMAaTMYeCKMUE BblkOYaTENIN MpasbeAnHNTENN

[ns aBTOMaTnyeckux BbikaoyaTeneii n pasbeanHUTENell BbICOKOTO HaNpsXXeHUs pe3epBHOe ynpaB/ieHne J0/IKHO
OCYLeCTBMAATLCA CNaHeNn. BKOTOPOU pasMelleHbl MECTHbIE YCTPO/cTBa yNpaBaeHa aBTOMaTUUYeCKMMM BblkntovaTenamm
npasbeauHuTenamu. NMpu pe3epsBHOM ynpaBieHnn yCTpoicTBa PyYHOro ynpas/ieHNa CBA3aHbl HANPAMYIO C Bblk/loyaTens-
MU NN pasbefuHUTEeNAaAMN.

MaHenb ynpaBieHUs JO/KHa UMeTb B/ aHaNOrMYHbI NnaHenu ynpasneHus FA. Pa3melieHne naHenn 3aBucuT ot
MeCTHbIX YCNOBUiA, HO ya06Hee 3akpennTb NnaHenb U 6113K0 k A4elike 3alUTbl ynpaBaseMbliX Bblkalouateneii upasbenm-
HUTenei pacnpeennTenbHOro ycTpoiicTea.

8.4.3 Bopocnus, Bogoc6poc

[ns BOAOCNMBOB pe3epBHOE ynpasfieHne A0/HKHO 6blTb YCTPOEHO COr1acHO TEM Xe npasBunam, 4To u 4Ns 4pyroro
o6opyaoBaHusa. OfHaKO NPy NPOEKTUPOBaHMM 060pPYA0BAHNA HEOBXO4MMO YUUTLIBATL MECTHbIE YC/TOBUSA, Takne Kak pac-
cTosiHMe mexay 3gaHuem F3C (NynbTOM ynpaBieHUs) M BOAOC/IMBAMU; BPEMSA OTKPbITUS NpU c6poce Harpysknm u T. 4.

Pe3epBHOe ynpaBneHne JO/DKHO BKOYATb annapaTtypy A8 OTKPbITUA W 3aKpbiTUS 3aTBOPOB, MHAMKATOP NOMOXe-
HUA AN 3aTBOPOB, U TaKXe UHAMKATOP YPOBHA Hanopa Ha rpebHe BogocmBa.

8.5 YnpaBneHue curHanusauueii

YnpaBneHue curHannsaumnein KomnboTEPHOro 060py/J0BaHNA MOXET 6blTb JOPOTOCTOAWMUM. M3-3a BbICOKON fOCTYN-
HOCTM KOMMbIOTEPHbBIX CUCTEM YyNpaB/ieHNA pe3epBHOe ynpaBneHue 6yAeT UCNONb30BaTbCsA HEYACTO U TOMIbKO a TeYeHne
KOPOTKNX Nnepnoaos. NMoaToMy pe3epBHas cuctTema curHanmsanmm gonkHa 6biTb HACTONbKO NPOCTO, HACKOIbKO BO3MOX-
HO, M NOMlyYyaTb TO/IbKO OFPaHNYEHHOe YNC/I0 TPYNMNOBbIX aBapuitHbIXCUTHaNoB. Hanpumep, ABa rpynnoBbiX aBapuitHbIX CUT-
Hana mMoryT 6bITb pacLeHeHbl Kak 4oCTaTo4YHble Ans ogHoro FA.

O6uwan npo6nema, c KOTOPO CTANIKNBAIOTCA NPU NPOEKTUPOBAHNMN PE3EPBHON CUCTEMbBI CUTHANMU3ALUN. — 3TO TO. UTO
60NbLWNHCTBO yCTPONCTB-MHANKATOPOB UMEIOT OAAMH KOHTAKT, N0 KOTOPOMY nNepefaeTcs CUrHan. XopoL o CNPoeKkTMpoBaHHas
pesepBHas cucTema [OoKHA UMeTb BO3MOXHOCTb UCNONb30BAaTb OA4UH BBOA AN BKIOYEHUSA N NEPBUYHOI U BTOPUYHON cuc-
Tem BBOJA-BbIBOJA, YTO6LI M36exaTb HE06XOANMMOCTHN YCTAHOBKM AONOTHUTENbHbIX pefie n npeobpasosaTeneii.

8.6 ®yHKUMA 3aWUTbI

NMoban 3awmnTHas PyHKUNA, npejocTaBnsieMas KOMNbLIOTEPHOW CUCTEMON ynpaBneHuns, fO/KHa 6biTb OTpaXxeHa B
pe3epBHOIi cucteme, ecaim 3To CylwecTBEHHO AN 6e3onacHoi pa6oTel cTaHuumn u rA.

9 BHyTpeHHMe CUCTEMbl MHTErpaynn n NoALepXKN CUCTEMbI

[lo BBOA@ B3KCN/yaTaL Mo aBTOMaTU3NPOBAHHO CUCTEMbI Ha CyLeCTBYOLW el CTAHL MU NPOEKTAHT [O/IKEH U3YyUYnThb
YyCNOBUS Ha MeCTe yCTAHOBKN CUCTEMbI U rapaHTMpOBaTh, YTO CyL|eCcTBYOL e nHTepdelicbl COBMECTUMbI C MHTepdelica-
MU aBTOMaTU3NPOBAHHO’ CUCTEMbI. B 3TOM pa3jene oTMeYeHbl HEKOTOPbIE NO3ULUKN, KOTOPbIE HYX/AATCSA B U3YHEHUN.

9.1 WHTepdpeiic cywecTByowero o6opynoBaHus

Mpu oueHke cywecTBytoLw,ero o60pyaoBaHns HyxHo 06paTnTb ocoboe BHUMaHWe Ha MHTepdelicHoe o6opyfoBaHue
[ANA CBA3M CaBTOMATU3NPOBAHHON CMCTEMON. Hanpumep, eCnun NoBbIWEHWE HANPSXEHNA N NOHUKEHNE YPOBHSA BbIXOLHOTO
CuWTHana n3aBToOMaTM3NpPOBaHHO cucTembl 6yAyT CBSAI3aHbl C akTuBM3aLmneit o6opygoBannsa MA. To xapakTepucTukm o6opy-
[l0BaHNA akTUBMU3aL MmN LO/KHbI ObITb NOAPOOGHO N3yyeHbl. Hanpumep, JO/KEH 6biTb BbISIB/IEH MHTEPBA/ BPEMEHU MexXay
3anycKoM KOMaH/bl MU3MEHEHUS HanNpsXXeHNA U BbI3bIBAEMOT0 UM U3MEHEHNA COCTOAHNA reHepaTopa. Jo/KHbl 6bITb NONY-
YeHbl 3KCMyaTauWOHHble OrpaHuyYyeHus pexunma paboTel o60pyaoBaHUs (Hanpumep, npeaenbl Kasutayuu TypouHsbl,
npejenb NpPOU3BOAUTENLHOCTU reHepaTopaunT.f.) u rnjpaBanyeckne xapakTepucTukm (Hanpumep, saTsopa Bo40CMBa U
Typ6uHbl). YacTo Takas nHopmaumnsa ABNAeTCA HacTUYHO AOCTYNHOI ANA nepcoHana. OgHaxabl cobpaHHas nHdopmauus
[OMKHA 6bITb BKNOYEHA, Kak CNpaBoYHbIli MaTepnan B Tpe6oBaHWA K aBTOMATU3NPOBAHHOW cucteme.

9.2 YcnoBus oKpyxatLwei cpeabl

Ycnoeusa pa6oTbl 060pyA0BaHNA B pa3HblxX YacTAX 3g4aHna F9C pasnuyHbl.

OnpepgeneHHble 31eMEHTbI (Takne kak o6opyjoBaHue nepejadyn faHHbIX) aBTOMaTU3MPOBAHHOW CUCTEMbI HacTo
paspabaTbiBalOTCsA 415 YA0BAE€TBOPUTEIbHON paboThl B LUMPOKOM Anana3oHe yc/noBuil okpyxatouieii cpegbl. pyrue ane-
MEeHTbl (Hanpumep, AUCKOBOAbI) MOTYT 6bITb 0COGEHHO YyBCTBUTENbHLIMU K TAKUM YC/TOBUAM, Kak Nbinb 1 BU6pauma. Heo6-
XOAUMO NPOABASATL OCTOPOXHOCTb, ONpe/enasg MecToNoN0XKeHNE Kax/0ro afleMeHTa aBTOMaTU3MPOBaHHON CUCTEMbI.

B HekoTopbIX cyyasax Heo6xoanMo o6ecneynTb KOHANLMOHMPOBAHWE BO3AYyXa U ApYyryto 3awuty. Cneyndukauum
aBTOMaTU3MPOBAHHOW CUCTEMBI O/DKHbBI AICHO ONUCLIBATL NPefesnbl TeMmnepaTypbl OKpyXatouw,eil cpefbl, B KOTOPbIX 401X~
HO pab6oTaTb o60pyaoBaHne. Heo6xo4MMO PaCNONOXNTbL BCE 3/IEMEHTbI CUCTEMbI B MecTax CO CBOGOAHbIM AOCTYNOM K
o6opyfoBaHuto. HyxHo nsberaTb 30H C 3KCTpeMasbHbIMW yCNOBUAM (MblNb, BUGPaLUsA N BnaxHocTb). CneayeT nsberatb
Takxe Nomel,eHnii NoBbIWEHHOW ONacHOCTH, 3a UCKIOYEeHNeM Tex cnydyaes, Korga noATBepXAeHo, 4To o6opyaoBaHue
MOXeT HOPMasibHO (PYHKLMOHNPOBATb B TAKNX YCI0BUAX.
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MeHee 04EBUAHbI NCTOUYHNK BIMSIHUS OKPYXalol el cpefibl — 3T0 3/1eKTPOMarHnTHele nomexu (M M)u pagnonome-
xu (PM). O6opyfoBaHne He JO/KHO 6biTb PACMONIOXEHO € 30HaX C CylwecTBeHHbIMM MM 1 PM. loNONHNTENBHO JOMXKHbI
6bITb NPUHATLI Mepbl A4NA NpejoTBPaleHNs pacnpoCcTPaHeHUa 3TUX NOMeX Yyepes COeUHUTeNbHY KabenbHylo ceTb,
3a3eMm/ieHune (3asemasiolee ycTpoiicTBo) u Nnogo6HbIe yCTpoiicTsa.

PaHHee komnbloTepHoe o60pyfoBaHue 6bIN10, Kak NpaBuIo, LOPOroCTOAWNM U TPYAHO 3aMeHsAeMbIM. lna npeaoT-
BpalleHunsa noxapa B TAKOM KOMMbOTEPHOM 060py0BaHMM YacTo paspabaTbiBasocbec/ieumnanbHoe o6opysoBaHne npoTun-
BOMOXapPHOW 3aWmnTbl. bonee coBpeMeHHble KOMMbIOTEPHbIE CUCTEMbI HE TAKAOPOrOCTOALLN. OHU He UMEIT cneumnanbHol
NPOTUBONOXAPHO 3alWnTbl. KOHCTPYKTOP A0/1KEH OLEHUTbL NOTPEBHOCTL B NPOTUBONOXAPHOM 060PYy40BaHUN U BKTOUUTL
B CUCTEeMY Takoe 060pyf0BaHue, ecam 3To Heo6xoAUMO.

Jkonornyeckne TpeboBaHNA KMeCTy pasMeLLeHNs aBTOMaTU3NPOBAHHOW CUCTEMbI JOMKHbI YYNTbIBATLCA NPU MPO-
eKTUPOBaHUN COOPYXEHUI CTaHLUKU U pasMelleHnn aHUX o6opyaoBaHna. Hanpumep, ecnv B MecTe pasmelLeHns o6opyo-
BaHUsA npejycmoTpeH 6onee WWPOKUA Anana3oH U3MEHEHWs TemnepaTypbl 4em HOpManbHbli Ans ob6opyfoBaHus
aBTOMAaTW3NPOBAaHHbLIX CUCTEM, TO 3aTpaTbl Ha yBe/NMYeHne NomMeweHnii ANa nogAepxXaHusa 4onycTUMOWR TemnepaTtypbl
o6opyfoBaHna ACY. fO/MKHbI 6blITb CPaBHUMbI CO CTOMMOCTbIO U C/TOXHOCTBIO JONO/THUTENBHOTO 060pyAOBaHNs, o6ecne-
YMBalLWEero BO3MOXHOCTb Pab0Tbl CAMO aBTOMaTU3MPOBAHHON cUCTEMbI B 6O1ee WWMPOKOM TeMMnepaTypHOM gnanasoHe.

9.3 NcToYHMKNUTaHUA

Hannune nctouHnka 6ecnepe6oiiHOro NUTaHNSA — BaXHbI hakTop HaAeXHO pa6oTbl aBTOMaTU3NPOBAHHON cUcTe-
Mbl. O6bIYHO TaKUM UCTOYHUKOM MOLLHOCTU ABNSAETCA akkyMynatopHasa 6aTapes. HeKoTopbie 31eMeHTbl aBTOMaTU3npo-
BaHHON cucTembl (Takue Kak 06opyjoBaHue nepefayn AaHHbIX) MOTYT NOJy4aTb 3HEPTUIO HENOCPeACTBEHHO OT 6aTapen.

KOMNOHEeHTbl aBTOMATN3NPOBAHHON CUCTEMbI HACTO BKOYAKT CTAH4apPTHbIE KOMMNbIOTEPHbIE YCTPONCTBA, KOTOPbIE
paboTalT TONIbKO HAa NepeMeHHOM Toke. Ha cnyvail BO3MOXHOI NOTepu NMTaHUA NepeMeHHOro Toka, cneayeTnpeaycMmoT-
peTb HafeXHblii pe3epBHbI UICTOYHNK NEPEMEHHOTO TOKa, YTO6bl He NOTEPATb XU3HEHHO BaXHble 418 yNpaB/ieHNa AaHHble
(Takue, kak onepaTUBHbIE M3MEpPEHUA NapamMeTpoB pexuma). Ana o6ecneyeHns HaAeXHOro NMTaHusa ycTpoiicTs aBTomMaTu-
3MpOBaHHOI cCMCTEeMbl NCNOb3yeTcA Npeo6pasoBaTesib Toka, Npeo6pasyoLWnii NOCTOAHHbIA TOK CTAHLMOHHON akKyMyns-
TOpPHOI 6aTapen B NnepeMeHHbI TOK. 3apsafHble YCTPONCTBA NEepPeMEeHHOro Toka J0J/IKHbI 06ecneynBaTb [OCTATOUYHYIO
MOLLHOCTb 3apAfkn 6aTtapeiil, npejHasHavyeHHbIX 4N paboTbl Ha npeobpasosBaTtenb. B cnyyae oTkasa npeo6pasosatens
nuTaHve aBTOMaTU3MPOBAHHOI CUCTEMbI AO/KHO GbiTb @aBTOMATUYECKN MEPEKTIOYEHO Ha APYTOil CTAHLMOHHbI NCTOYHWK
nepeMeHHOro Toka. Taloke npeo6pasoBaTtesnb [OMKeH 06najaTtb CPeACTBAMMN KOHTPONA CUHYCOUAANBHOCTU NEPEMEHHOTO
Toka, o6ecneuynBallVMN COBMECTUMOCTb C Tpe6OBaHMAMU MNOAKMAOHAeMOl Harpysku. pu o6HapyxeHuM oTkasa
npeo6pasoBaTesns AeXypHblii nepcoHana Ao/KeH Noy4nuTb COOTBETCTBYIOLNIA CUTHA.

CTaHuMoOHHaA 6aTapes A0/KHA UMETb JOCTATOYHY €MKOCTb, 4TO6bI paboTaTbB ONpeAeeHHbIe NepNobl BPEMEHN
co BCEMM NOTpe6UTeNs MU NepeMeHHOro Toka CTaHLuu, BKAOYas aBTOMaTU3MPOBAHHYI0 CUCTEMYy ynpaBneHus. Bpems
paboThbl OTCTAHLMOHHON 6aTapen 40MXKHO 6biTb HE MEHee nosyyaca, XoTa o6uiero Tpe6oBaHna K BpemMeHn paboTel aBToOMa-
TU3UPOBAHHOI CUCTEMBI NOC/Ie MOTEPU NUTAHUS MEPEMEHHOr0 ToKka He cyujecTByeT. [114 3TOro Jo/XHa 6bliTb NPpejycMoT-
peHaonpeaeneHHas eMKocTb 6aTapen. Takxke 40/KHbI 6bITb NPEeAYCMOTPEHbI HYXHble NapamMmeTpbl 3apAAHOT0 ycTpoiicTea
6aTtapen. 3apsafHble YyCTPOWCTBA AO/KHbI ObiTb CNOCOGHBIMU NOAABATL NOCTOAHHbLI TOK CUCTEMHbLIM Harpy3kam B TO Bpe-
MA. kak 6aTapes 3apsxaeTca. Ecnu Tpe6oBaHua k 6aTapee unuM 3apAafHbIM YyCTPONCTBAM CAULWIKOM BEINKW, HYXHO pac-
CMOTpPeTb BO3MOXHOCTb UCNOMb30BaHNA 60nee ahHeKTUBHON aBTOMATU3MPOBAHHOW CUCTEMbI MU COKpalleHue ApYyrux
Harpy3oK NoCTOAHHOIO TOKa.

9.4 KOHTPO/Ib COCTOSAHUA KOHTAKTOB

BONbWMWHCTBO aBTOMATU3NPOBAHHbIX CUCTEM UMeeT 60/1bWOoe YNC/I0 BXOL0B C KOHTaKTHbIMK ycTpoicTBamu. 310
MOryT 6bITb penie 3awWuTbl, BblkAOYaATENN C PYYHbIM ynpaB/ieHWeM, pese ypoBHSA, CXeMHble nepekayatenu u agpyrue
ycTpoiictea. 10 BO3MOXHOCTU BXOA4bl aBTOMAaTU3MPOBAHHON CUCTEMbl HE JO/KHbI MMETb BCMOMOraTe/ibHbiX peneiiHbixX
KOHTaKTOB. ECnn pene 3awuntbl paboTtaloT napannenbHo c 060pyJoBaHNeM CUCTEMbI CUTHanM3aunn, Heo6XxoAMMOo rapaH-
TUpPOBAaTb. YTO MEXAY aBTOMATM3MPOBAHHOI CUCTEMON N 060PYyJ0BaHUEM CUTHANN3ALUN HET HUKAKNX B3aUMHbIX MOMEX.

CoeAAMHeHNs aBTOMATU3NPOBAHHON CUCTEMBI CO CTAHLMOHHON akkyMynsaTopHOI 6aTtapeeil 4ONXHO UMeTb ranbBa-
HUYECKYI0 pa3Ba3Ky.

9.5 BxoAbl aBTOMaTU3MPOBAHHOI CUCTEMbI YNpaB/iieHuns

XoTA aBTOMaTM3MpoBaHHas cucTtemMa MOXeT KOH(UrypupoBaTbCA Tak. YTO6bl NPUCNOCOBUTLCA NOYTW K N06OMY
BXOAHOMY 3/1€KTPUYECKOMY CUTHaNY, CTaHJapTU3NPOBaHHbIEe BXOAbl ABMSIOTCA NPUOPUTETHBIMU. TOYHOCTb CYLLECTBYIO-
wux npeobpasosarteneii 4O/KHA COOTBETCTBOBaTb Tpe60BaHNAM, NpeAbABAAEMbIM K TOYHOCTU CUCTEMbBI. XOTA HET HUKa-
KUX YHUBEpCasibHbIX CTaH4apTOB A/ BbIXOA0B AaT4NKOB, 06bIYHO MCNONbL3YHTCA Npeobpas3oBaTesim 3HEeProcucTemsl,
o6ecneuynBawwme ToyHocTb (0- (*1))MA. BACY npov3BOACTBEHHbIMU NPOLLECCAMMN B NPOMbILIIEHHOCTU CTaH4apTHbI
BbIX0OJ npeobpasoBaTens MMeeT xapakTepuctuky: oT 4 go 20 mA. O6a 3TW AnanasoHa AONYCTUMbI ANA NPUKNAAHbIX
nporpaMm rnapoanekTpocTaHynid.

BbixoAbl pa3nunuHbix npeobpasoBaTenieil NOAKNIOYATCA K Pa3/IN4HbIM BXOAHbIM LLeNsiM aBTOMaTU3npoBaHHO cuc-
TeMbl. [T03TOMY CTaHAapTU3aLusa TUNOB BbIXOA0B Npeobpa3oBaTens, Kak MUHUMYM yMeHbLIaeT C/I0KHOCTbL aBToMaTtu3n-
pOBaHHOW cucTembl M obneryaeT ee KOHpUrypuposaHme nocne BBoAa 060pyA0BaHNA @ aKCnyaTaynio.
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9.6 BbIxoAbl aBTOMATN3NPOBAHHON CUCTEMbI yNpaBneHus

XapaKkTepuCTUKN Kax Ao BbIXOAHON TOUKN AO/DKHBI KOHTPONNPOBATLCA. BbIXOAHbIE CUTHANLI NOJAIOTCA HA UCNON-
HUTENbHbIE MeXaHW3Mbl ONepaLunii 3akpbiTh,'0OTKAOYUTb, MOAHUMATL/MOHWXKATbL. NyCK OCTaHOBKA. MNPy M3MEHeHUn cKkopoc-
TV ABuratenei OTKNOYEHUE 31EeMEHTOB UCMNONHUTENbHON CXeMbl MOXET NPOUMCXOAWUTb NPU OTHOCUTENbHO BbICOKOM
YPOBHE WHAYKLUMOHHOTO TOKa. BbIXOAHbIE Lienn aBTOMaTU3NPOBaHHOW| CUCTEMbl AO/KHbI NO3BONATL HafeXHOoe OTKIoYe-
HUe 3TOro ToKa B TeYEeHUe BCero cpoka Cayxobbl cuctembl. OAHUM M3 BO3MOXHbIX METOL0B CHVXKEHUS UHAYKTUBHOTO TOKa
ABNAETCA UCMO/b30BAHNE NPOMEXYTOUHbIX BCMOMOraTe/ibHbIX pene.

9.7 3asemneHune

Kaxjaa annapaTHas CToiika, B KOTOPOI pacnonoXeHbl KOMMOHEHTbl aBTOMATU3MPOBAaHHO CUCTEMBI, JO/TKHA ObITh
oTAeNbHO 3a3em/ieHa npy nomowu 60n1bLWOro kKanMbpoBoYHOro NnpoBoAa {npoBosioyHas mex3ybHasa nuratypa). Mpu Heuc-
NPaBHOCTU CUCTEMbI MUTAHNA MOXET BO3HUKHYTb 60/iblias Pa3HOCTb NMOTEHUWANIOB MEeX/AY Pas/InyHbIMU TOYKAMU 3N1EK-
TPNYECKOI CXeMbl 3N1eKTPOCTaHL NN N3-3a 601bLWOro ToKa 3a3eMneHns. Tak Kak 3To AB/IEHNE MOXeT 06HapPYXUTbCA Mexay
pasNINyHbLIMN 3/IeMEeHTamMmn 060py/0BaHNA, CXEMbl COEAUHEHUA 3/IEMEHTOB [0/IKHblI 6bITb CNPOEKTUPOBAHbI TaK. YTOObI
NpPOTUBOCTOATb YBENWYEHNIO PA3HOCTM NOTEHUMANOB MexAy 3nemeHTamu o6opyaoBaHusA. Vicnonb3oBaHne BONOKOH-
HO-OMTUYECKOTo Kabena B KayecTBe KaHana CBA3N MexXay a/leMeHTaMn 060py0BaHusa — OfWUH U3 METO/0B, PN KOTOPOM
MOTYT 6bITb YCTPaHEHbl NPOGNEMbI. NONYyYaKOLMECA OT NOBbILWIEHNA NOTeHynana.

YacTo Mcnosib3yTCA 3KpaHbl Ha aHaN0roBbIX CUTHA/IbHLIX Kabensax mexay npeobpasosaTensamn 1 aBTomMaTn3npo-
BaHHOU cuctemMoii. Ans makcumanbHON 3 DEeKTUBHOCTU KaxXAblii 3KpaH AOMXEH 6blTb CBA3aH C 06LW MM NOTEHLMANOM B
KOHLe kabens. Mpu OTKAUYEHUN UK NepekioyYeHnn mexay npeobpasoBatesieM M CUCTEMOI aBToOMaTU3aLNMN, KaXAbli
KOHTYP f0/XeH 6blTb CO6paH O0TAEeNbHO. B HEKOTOPbIX CUTyaLmnaX Wkadbl C yCTPOKCTBAMM AO/KHbI ObITb 3a3€M/IEHBI CO
CTOPOHbI CUCTEMbI aBTOMATU3aLMUN.

9.8 CTtatmyeckoe 3afieKTpuyecTso

MHOrne KOMMOHEHTbl aBTOMAaTU3MPOBAHHbLIX CUCTEM MOTYT OblThb MOBPEX/AEHbI cTatudeckumn paspsagamu. Mpa-
BUNbHO pa3paboTaHHoe o6opyaoBaHue B paboyeli KOHUrypaumm 4oMKHO 6biTb YCTOWYMBBIM K NpOo6/1eMam, CBA3aHHbIM
CO CTATUYECKUM 3/1eKTpUYecTBOM. MoBpeXAeHne OT cTaTu4yecknx paspajos Hanbosiee 4acTo criyvyaeTcs BO BPEMSA TEXHU-
4ecKoro 06CnyxXmBaHusa cuctembl. lna MUHUMM3aLUN CHATUA CTATUYeCKOro 3apsja cyuecTByeT cneynanbHoe o60pyao-
BaHWe. KOTOPOE JO0J/IKHO 6bIThb NCNOL30BAHO NPU NPOEKTUPOBAHUN CUCTEMBbI.

XoTsi puck yaapa oneparopa ctaTu4yeckum 3/1eKTpM4ecTBOM B pe3ysibTaTe KOHTakKTa ¢ alemeHTamMun o6opyaoBaHns
06bIYHO OTCYTCTBYET, XelaTe/IbHO NPUHATb MepPbI, 4TO6bI N36eXaTb ero NOMHOCTbLI0. TUNUYHLIMU MEpPamMun B 3TOM Hanpas-
NEeHNN ABNAETCA UCNONb30BAHNE HE3NEeKTPU3YILWNXCA KOHTAKTHbIX MOBEPXHOCTE U NpaBW/IbHOTO 3a3eM/IeHUsi BCeX
YCTPONCTB, C KOTOPbIMWU MOXET KOHTaKTMpoBaTb onepaTop.

11.2.1 Y4eO6Hblii NNaH TPEHUPOBKK NepcoHana

Yueb6HbIii nnaH 4O/KEH BKAOYaTb CaeAylolyo nHopMaLlnio no KaxaoMy U3 Kypcos:

- CTpyKTypa kypca.

- NPOAOMKNTENbHOCTL:

MecTO NpoBeAeHuns (Hanpumep, y Nosb3oBaTesNis, y M3roTosutenn).

YPOBEHb TPEHEPOB;

Lenu n 3ajaun n3yyeHns, TexHuuyeckne TpeboBaHus K usyuaeMomy matepuany.
- npeAnochbISikM, He06X0ANMbIE YCNOBUSA:

- copjepxaHue;

yuebHblii MaTepuan (pas3faTtoyHbie MaTtepuasbl, KOHCNEKT);
- ayavoBu3yanbHble BCNOMOratesibHble cpeacTBa.
cneynanbHoe 060py0BaHNE, UHCTPYMEHTbLI U T. A4.;

- COOTHOLUEHUE YaCOB NIEKLMOHHbIX N NPaKTU4YeCKUX Nan nabopaTopHbIX 3aHATHIA.

11.2.2 Kypcsbl

AKUEHT AN19 KaX/A0ro Kypca [o/XeH AefiaTbCsA HA B3aMMOOTHOLIEHNAX MeXJy 06y4yaeMbIMN 1 KOMNbIOTEPHON cucTe-
MOl ynpaBneHus. Lilenecoo6pasHo BKAOUYUTL B y4e6HbIN NNaH cnejyoune Kypehbl.

- pa6oTe cucTembl WHCTpyKuus no pabote co6opyfoBaHnem, BkloYas cpecTBa MHTEPAKTUBHOTO ynpaB/ieHns,
avcnneii, nepudepuiiHoe o6opyaoBaHne; MHCTPYKLMUSA NO pacCno3HaBaHUI0 CUCTEMHbIX C60€B M BbIMOMHEHNIO KOPPEKTUPY-
I0LWMX BO3eCTBMIA, B TOM YUC/Ie MO PYYHOMY YyNpaB/ieHUo B calydae 0Tka3a CUCTEeMbl;

- TexHuyeckoe o6CnyxmnBaHme annapaTHbIX CpefCcTB. VIHCTPYKLMM No noagepxaHunio pabotocnoco6HocTn o6opy-
[l0BaHMUSA. BbISIB/IEHNIO HEMCNpPaBHOCTel, PEMOHTY U Hanajke o60pyaoBaHNA.

- nporpammHoe o6ecneveHne LeHTpanbHOro npoueccopa. MHCTPYKLMM no 3 h eKTMBHOMY UCNOb30BAHMIO NPO-
rpaMMHoro o6ecneyeHuns, NocTaBNAeMoro c 060py/0BaHMeM LLeHTPasbHOro Npoueccopa, NpeAbABAAEMOro C CUCTEMOIA,
BK/1l0YAA CUCTEMY yNpaB/eHUs B peasbHOM BPEMEHW, A3bIKN, CUCTEMY KOMaH[, 3arpy3yuku, accembiepbl, KOMOUAATOPbI,
MaKpOA3bIKM N UX UCNONb30BAHNE, a/ITOPUTMUYECKNE A3bIKU BbICOKOTO YPOBHA, PYHKLMUMN, 06CNYXUBAHNE, KOHCTPYKLNA
1Mcnonb3yemblX yCTPOCTB M 0T/aAKka nporpamm;

- nporpammHoe ob6ecneyeHune cucTembl. HCTPYKLUN N0 3h heKTUBHOMY UCMO/b30BAHMNIO N NOAAEPXKKE CUCTEMHO-
ro nporpamMmHoro o6ecneyeHus, nocTaB/isieMoro ¢ 060pyAoBaHneM CUCTEMbI, BK/IlOYAA CBA3M NporpamMmHoro obecneue-
HUS. (hopmMupoBaHMe coobueHunii, hopMmupoBaHne unlo6paxeHus, moaudukauuio 6as3bl faHHbIX W NporpammMmHoe
ob6ecneyeHue o6HapyxeHns c6oes.
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- NpuknagHoe nporpamMmHoe ob6ecnevyeHne. MHCTPyKuns no 3 eKTMBHOMY UCMNONb30BAHWIO U NoAAEepXKe Npu-
KnafHbIX NpOrpamMmm, nocTaBasgeMblX Kak 4acTb CUCTEMbI,

- KypCbl NOBbIWEHUS KBanugukauun. ®opmMumpyoTca ¢ y4eToM OnbiTa 3KcnayaTauuum cucTtembl M notpebHocTeld
nonb3oBaTenei.

11.3.1 KoHCTpyKTOpCKas AOKyMeHTauuns

Ha HavanbHOI hase pa3paboTkn CUCTEMbl NOCTaBLL UK AO/KEH NOATOTOBUTL cneyudnkaLumuio, kotopas onpegenset
cocTaB annapaTtHbIX CPeACTB MNMPOrpamMMHOro o6ecnevyeHuns, KOHUrypauuo nNpon3BoaNTENbHOCTbL CUCTEMbI. Cneyndu-
Kauma gonxHa cofgepxatb PYHKLMOHANbHbIE U TeXxHUYeckne TpeboBaHnsa kK cucteme. KOHCTPYKTOpCKas [OKyMeHTauus
AOMXHA BKAOYaTb feTaNbHOe onMcaHWe B3aMMOEeNCTBUA YeoBeKka W MalluHbl, pabouyne YepTexu cXxem annapaTHbiX
cpeacTs 1 N106YI0 MHYO UHOpMaLUio, HEO6X0AMMYIO ANA ONUCaHNA coeanHeHna obopyfoBaHnsa cucTembl c obopyaosa-
HUEeM nonb3oBaTtens. OeMeHTbl, KOTOPbI€ JO/KHbI OblTh BK/IOUYEHbI B ONUCAHUSA.

a) OnepaTtopckuii uHTepdeiic.

1) KOMNOHOBKa knasuaTypbl 1 paboTa c Heil;

2) chopmat gaHHbIX Ha AUCNnesx;

3) NpUHUMNBLI yNnpaBieHUsa Kypcopom.

4) NpUHUUNbI ANCNNERHOro BbI30Ba;

5) ucnonb3oBaHue uBeTa, MUraHUsA, UHBEPTUPOBAHHOIO BUAEO N T. A4.;

6) KOMNOHOBKa Aucnnes;

b) dyHKUMOHaNbHAsA JOKyMeHTaLus.

1) paboune yepTexwu, BkAOYasA pa3Mepbl U pa3melleHune.

2) 6n0K-CXeMbl CUCTEMbI, NOKa3biBaloWMe HOMEHKNATypy, TUNbl 060pyf0BaHuA, cepuiiHbie HoMepa, obecnevyexne
BBOAA-BbIBOAA;

3) CNMCOK NPOTOKONOB BBOAA-BbIBOJA C MHTEpBanaMu, MeTkamu, n 4pyroii cBA3aHHoi cneuundguyeckoii nHpopma-
uuei.

11.3.2 [loKyMeHTaLMsi CUCTEMHON NoAAepPXKN

JloKyMeHTaLusa CUCTEMHOI NoALEepPXKMN [0/KHA 06ecneynTb Nob30BaTEN0 BO3MOXHOCTb NOALEPXKN paboTocno-
co6HOCTM 060py,0BAHNA B TEYEHNE BCEro cpoka CNyx6bl cncteMbl. B gononHeHne k Tpe6oBaHMaM, onncaHHbiM B 11.3.1,
cnepyeT pacCMOTpeTb Takne TUNUYHbIE NO3NLUN;

a) YepTexu annapaTHbIX CPeACTB:

1) BHelWHWe CXeMbl COEAMHEHNIA, AeTanbHO NOKa3blBallMe coenHeHne C NoNb30BaTENLCKUM 060pyJ0BaAHNEM;

2) Tpe60oBaHMA MO MOLWHOCTM U K OKpYXaloLeii cpefe 4N KaX/40ro afieMeHTa o060pyaoBaHus.

3) npouepypa NoArOTOBKM MeCTa yCTAHOBKM, BKOYas: 3a3emneHne obopygosaHus, kabenbHyto Tpaccy, cpeacraa
ynpaBneHUA MOHTaXO0M WU T. 4.;

4) cnucok 3anacHbIX YacTei.

6) AOKYMeHTauus nporpamMmMHOro obecneyvyeHus:

1) vepapxuuyecknii nepeyeHb NPOrpaMMHOro o6ecneyeHus;

2) cTaHpapThl pa3paboTku nporpamm,

3) ynpaBneHue KoHurypauueii;

4) nepeyeHb NPOTrpaMMHbIX Tpe6OBaHWIA.

5) onucaHua nporpaMmmsl;

6) nporpamma ynpas/iieHus uHTepdelicamu;

7) npouepypa npuemMo-cAaToOYHbIX UCNbITAHWI N hOPMbI OTYETOB 06 NCABITAHUAX:

8) aHHOTMpPOBaHHas ONUCb UCMOHAEMbIX MPOrpaMm, CBOAHbI CINCOK.

9) TexHuyeckoe o6CNyxXuMBaHWe, pekoMeHAaLun 1 cnpaBoOYHUKN NONb30BaTENS;

c) [lokymeHTaumna no akcnayataunm n TeXHM4eckomy 06CnyxuBaHuio;

1) akcnnyaTauuoHHas AOKyMeHTauns, BkaoYas cneunanbHble 3KCNyaTaluoHHble MHCTPYKUUN, P YHKLMOHANbHOE
onucaHue yacTtei cuctembl nnpasuna 6e3onacHoi paboThl;

2) akcnnyaTtauuMoHHasA JOKyMeHTauus, BkaloYas UHCTPYKLMKU No AeMOoHTaxy, c6opke, BOCCTAHOB/IEHWNIO, Hanajke,
NOUCKY NYCTPaHEHUIO HeUcnpaBHOCTE MeXaHUYECKOro N 3N1eKTPUYEeCcKoro 060pyf0BaHuNA; katanorn getanei; npuHLUNu-
aflbHble M KOMMYTaLUNOHHbIE CXeMbl, 610K-CXeMa CUCTEMbI YNpaBieHUS U CUCTEMbl 6/T0OKMPOBKMW, CIMCOK Tpebyembix cneyu-
anbHbIX MNHCTPYMEHTOB. VIHCTPYKLUN AN feMOHTaxa, C60pKku, BOCCTAHOBMEHNSA, UCNbITAHUA W HANAAKN AO/KHBI BKIOYATb
peKkoMeHA0BaHHble 3HAYEHNA HANPSAXEHUA N TOKa, NpoLeaypy HAXOXAEHNA NYCTPaHEeHNA HeMCNpaBHOCTeW ANA NeYaTHbIX
nnat v 4pyrux a/1eMeHToB, He06X0AUMBIX A1 TEXHUYECKOro o6cnyxnBaHua o6opyaosaHus. Mpouesypbl HaXoXAeHNA U
yCTpaHeHNs HeucnpaBHOCTEl AO/MKHbI BKAOYATb NOLWAroBble ONUCAaHUA AUAarHOCTUYECKUX Npoueayp ANS KaxAolh BbINoN-

HAeMOoi (YHKUUU. DNeKTpuyeckue napameTpbl [JO/DKHbI BKAOYATb (POPMY BOJIHbI, UAEHTU(UKALUIO KOMMOHEHTOB,
oTorpadun, TOUKM NPOBEPKN 1 NEPEUHN INIEMEHTOB

=
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