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MNpeancnosue

Uenv 1 npuHUMnbl  cTaHfjapTusaumm B Poccuiickoil  depgepauum
ycTaHoB/eHbl ®efepanbHbIM 3aKOHOM OT 27 paekabpsa 2002 r. Ne 184-d3 «O
TEXHUYECKOM  pEerynmpoBaHUM», a npaBuna MPUMEHEHUS  HaLMOHa/bHbIX
cTaHaapToB Poccuiickoin ®epepaunn - TOCT P 1.0-2004 «CTtaHgapTusaums B

Poccuiickoin ®epepaunnt. OCHOBHbIE MOSTIOXEHUS»
CBefieHMs o cTaHgapTe

1 NOAINOTOBJ/IEH OTKpbITbIM  aKUMOHEPHbIM  06LWecTBOM  HayyHo-
nccnefoBaTeNlbCkoro MHCTUTYTA 3HepreTuyeckmx coopyxenmnin (OAO «HNNIC»)

2 BHECEH YnpasneHnem TeXHMUYecKoro perynnposaHus n
cTaHfapTusaumm deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynmpoBaHuIo U
MEeTpOaornm

3 YTBEPX/JAEH W BBEAEH B AEWCTBWE [MMpukasom ®deaepansHOro
areHTcTBa NO TeXHWYecKOMYy perynmposaHuio u meTtponorum ot 28.08.2013
Ne651 -cT

Hactoawwii ctaHfapT BNSETCA MOAUMULMPOBAHHLIM MO OTHOLIEHMIO K
MeXAyHapogHOMY cTaHpaprty M3K 62270:2004 «ABTOMaTU3aLMA
TMAPO3NEeKTPOCTaHLUNIA. PyKOBOACTBO MO KOMMbIOTEPHOMY perynvpoBaHuto» (IEC
62270:2004 «Hydroelectric power plant automation - Guide for computer-based
control») nyTem W3MeHeHUs OTAEeNbHbIX (hpa3 (CNOB, 3HA4YeHMIi MOKasaTenew),
BbI€/IEHHbIX KYPCHBOM.

B HacToAwWwMiA CcTaHA4apT He BK/IOYEHbl Cregylolwime  pasgenbl K3
NPUMEHEHHOIO MEXAYHapoAHOro craHgapra*: 7.2, 7.2.1, 7.2.2, 7.3, 7.4, 7.4.1,
742,7421,7422, 7423,74.24, 8,81, 82,83, 841, 84.3,85,9, 9.1, 9.2,
9.3,94,96.9.7,9.8, 11.2.1, 11.2.2, 11.3.1, 11.3.2.

Hywmepauwna npveefeHa B COOTBETCTBUM €O cTaHZapToM M3OK 62270:2004.
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MMpuumHa MCKNOYEHUS YKa3aHHbIX Pa3fenioB 3aKnvaeTcs B TOM, YTO OHM

MMEIOT OnucaTe/ibHbIi XapakTep 1 ABAAKTCA U3IULLIHE NOAPOBGHLIMU.

TekcT M3K 62270:2004, He BK/OYEHHbI B HaCTOSWMA CTaHAapT,
npvisedeH B npunoxkeHun Al .

3ameHeHHbIN TekcT M3K 62270:2004 - B COOTBETCTBUM C MPUIOXKEHUEM
[B.

Pasgen «HopMaTVBHbIE  CCbINKU»  W3M0XEH B COOTBETCTBUM  C
FTOCT 1.5-2001 w BKAOYaeT B cebsd 0603HAYEHUSA  HaLMOHANIbHbIX WU
MEXToCy[apCTBEHHbIX CTaHAapTOB, HA KOTOPbIE MMEKTCH CCbIIKM B HaCTOSALLEM
cTaHgapTe. CBefleHMA O  COOTBETCTBMM  CCbIIOYHBLIX  HAUMOHAaNbHbIX K
MEeXrocyapCTBeHHbIX CTaHAapTOB CTaH4apTam, WCMOMAb30BaHHbLIM B KayecTse
CCbIIOYHLIX B MPUMEHEHHOM  MeXAYHapOoAHOM  CTaHJapTe OTpaXeHbl B
npunoxeHun JA.

Pasgen «TepMuHbl 1 onpefeneHns» U3MeHeH OTHOCUTENIbHO NMPUMEHEHHOI0
MEeXYyHapoaHOro craHfapta v u3noXeH B cootsetctBum ¢ FOCT 1.5-2001.
TepMuHbl 1 onpefeneHns, cofepxawmecs B M3K 62270. M310XKeHbl B
MpunoxxeHun Ob.

B HacToAwmi cTtaHaapT fobasneH pasgen bubnuorpagus, M3N0XKEHHbIW B
cooteetcTBumn ¢ FOCT 1.5-2001, rOCT P 1.7-2008.

BHeceHVe yKa3aHHbIX TEXHUYECKUX WU3MEHEHMWI CBSA3aHO C OCOBEHHOCTAMMU
06bekTa W/MnM acnekta CTaH4apTu3auuuW, XapakTepHbIMU Ans  PocCuiickoin
depepaunu

4 BBEAEH BIEPBbIE
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VHdopmaums 06 M3MeHeHMsAX K HacTOfALWeMy cTaHfapTy nybavkyeTcs B

eXKEerogHo  u34aBaeMoM  WHOPMALMOHHOM  yKasaTene  «HauuoHanbHble
CTaHAapThl», a TEKCT W3MEHEHUA U MOMpPaBOK - B €XKEMECSUHO W3JaBaeMbiX
MHOPMALMOHHBIX  yKasaTensax «HauuwoHanbHble CTaHgapThi». B ciayyae
nepecmoTpa (3ameHbl) nam 0T MEeHbI HacTosLLEro cTaHgapTa
COOTBETCTBYylOLIEE YyBeJOM/IeHNe OygeT Onyb6AMKOBAaHO B €XKEMECSYHO
n34aBaeMoM  MH(OPMALMNOHHOM YyKasaTene «HauuoHaNbHble CTaHaapThi».
CooTBeTCTByWOWAan WHDOPMaLMUs, YBEAOMNEHME U TEKCTbl pasMelarnTCs
TakXKe B WHDOPMALMOHHON CMCTeMe O6LLEro Mofb30BaHUS - Ha O(ULMaNbHOM
caiiTe defepaibHOr0 areHTCTBA MO TEXHUYECKOMY PEeryiMpoBaHul U

MeTpPO/Orun B ceTu MIHTepHeT

© CraHgapTuHopm, 2013
HaCTOFlLLI'MI‘/'I CTaHAapT HC .MOXET ObITb MOMHOCTbIO WM YaCTUYHO BOCMpPOn3BEEH,
TUPaXMPOBaH W pacnpocTpaHeH B KauyecTBe OQUUMANbLHOrO WU3faHWa 6e3  paspeLueHus

deflepasbHOr0 areHTCTBa N0 TEXHUYECKOMY PEryInPoBaHuIo 1 METPOIOrM

CofepxaHve

106nacTb NpUMEHeHMS......
2 HopmaTtunBHbIe CChIJIKM....
3 TepMuHbI 1 onpegeneHns

4 COKpaLLeHUA.....ccveeeeene.
\V)
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MpunoxeHve b

MpunoxeHve B

HaLMOHa/NlbHbIX M MEXroCyAapCTBEHHbIX  CTaHAapTOB
MEeXAYHapoAHbIM CTaHAapTaM, WCMNONb30BaHHbIM B KauyecTBe
CCbINOYHbIX B NPUMEHEHHOM MeXAyHapoAHOM
CTAHAPT e everetere sttt ete et e et e et et et e st e et e e s s e s eese st ese s ete e ene e enens
(cnpaBoYHOE) TepMUHbI W OMNpeaeneHns, NPUBEAEHHbIE B
MOK B2270 ..ottt et
(o6s3aTenbHOE) 3ameHeHHbI TekcT MOK  62270:2004
«ABTOMaTU3aUMsA FUAPO3NEKTPOCTaHUMA. PyKOBOACTBO MO

KOMMbIOTEPHOMY PETYINPOBAHUIO ......cevvvevriececre s

MpunoxeHne A (o6a3atenbHoe) TekcT MOK 62270:2004 «ABTOMaTM3aLMA

Bubnuorpadws.......

rMAPO3NEKTpOCTaHLMiA. PyKOBOACTBO MO  KOMMbIOTEPHOMY
perynnpoBaHuio», He  BKJ/HOYEHHbIN B HacToALMi

CTAHAPT . .vveeeeeceetetes ettt ettt a ettt es et es e s s



FOCTP 55563-2013
HALMNOHANBbHbLIA CTAHAAPT POCCUNCKOW ®EAEPALNN

Bo3o6HoBNeMasi aHepreTKa. MMapoaneKTpocTaHLmm
ABTOMATUN3ALINA FI/I,EI,POSJ'IEKTPOCTAHLI,I/IVI

PYKOBO/ZCTBO HO aBTOMAaTU3MPOBAHHOMY YNpaB/ieHNtO

Renewable power engineering. Hydroelectric power plants

Hydroelectric power plant automation - Guide for computer-based control

[ata nsenenun - 2015 - 07 - 01
1 O6nacTtb NpMMeHeHNs

HactoAawmin ~ cTtaHgapT  u3naraeT  MNPUHUMUNLI - MPOEKTUPOBaHUA 1
3Kcnyarauum cuctem aBTomaTvsmpoBaHHoro ynpasneHusa '3C. OH onpegenser
(hYHKUWOHa/IbHbIe BO3MOXHOCTM, 3KCMnyaTaunoHHble TpeboBaHMA, TpeboBaHNUA K
NHTepgency, BO3MOXHOCTAM annapaTHbiX CPeACcTB UM CUCTEMEe  00y4veHus
nepcoHana. OH BK/OYaeT peKOMEeHAAUUN MO UCMbITAHUIO U NPUEMKE CUCTEMbI.

HactoAawmin  ctaHgapT  COrfacoBbiBaeT  NPUMHUMNbI - NPOEKTUPOBaHMA,

N3roTOBMIEHNSA U BBO/A B AECTBUE HOBbIX U MoAepHM3npyembix ACY TIM F3C.

Mpumeuvanne — [eiicTBMe CTaHgapTa pacnpocTpaHseTca Ha ACY TN r3C u
rugpoakkymynupyrowmx (FTA3C) aneKTpocTaHLuiA.

CTaHfapT npegHasHayeH 418 MCNOob30BaHMA NPU NPOEKTUPOBAHUN HOBbIX
N PeKOHCTpyKumn  pgelicteytowmx [3C. CraHgapT npeanonaraeT, u4To
(PYHKLMOHaNbHAasA Cxema CUCTeMbl YMpaB/ieHUs YXKe OnpegesneHa, MNo3aToMy ee
pa3paboTka B HEM He OTpaXKeHa.

B 3apybe>kHoil nuTepaType TpeboBaHMS K (YHKUMOHANbHOW  CXeme

cUCTeMbl ynpaBneHuns cogepxkatca B gupektmBax IEEE (MIHCTUTYT MHXEHePOB Mo

WN3paHue ouumanbHoe
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3NEeKTPOTEXHUKE W  paauMosnekTpoHuke, WMNIP (CLUA)) no ynpasneHuto

rMAPO3NEKTPOCTAHLMIA, MEPEUNCNEHHBIX B MPUNOXEHUN A AaHHOTO CTaHAapTa.
MpumeyaHne —_ B poccuitcknx UCTOYHMKAX TpeboBaHWUA K (PYHKLMOHANbHOM
CTPYKTYpe, a Takke K cocTaBy (PyHKUMOHaNbHBIX nogcucTem ACY TM F3C oTpadkeHbl B

cTaHgapTax opraHusauum OAO «Pyclijopo»

2 HopMaTuBHbIe CChISIKN

B HacToAwem cTaHAapTe MCMo/Mb30BaHbl  HOPMATWMBHbIE  CCbIIKA  Ha
crefyroLLme HaunoHanbHble U MeXrocyAapCTBeHHbIe CTaHAapThI:

FOCT P 8.654-2009 lNocygapCTBeHHas cucTema obecrneyeHus efnHCTBa
n3MepeHuii. TpeboBaHUA K NPOrpaMMHOMY O6ecneyveHnto CpefCcTB M3MEPEHWA.
OCHOBHbIe NON0XKeHNA

FTOCT P M3K 896-1-95 CBMHL0BO-KUCNOTHbIE CTAaLMOHapPHbIE 6aTapen.
O6wwme TpeboBaHNs MMeTOAbl UCNbITaHuid. YacTb L OTKpPbITble TUMbI

FOCT P MCO M3K TO 10032-2007 3TanoHHas MOfefnb ynpasneHus
AaHHbIMU

FOCT P 50571.26-2002 9neKTpoycTaHOBKM 34aHuin. YacTb 5. Bbibop u
MOHTa>XX a3neKTpoobopyaoBaHus. Pasgen 534. YcTpoiicTea AN 3alnTbl OT
VMMY/bCHBIX MePeHanpsaXKeHunii

FOCT P 50648-94  CO0OBMECTMMOCTb  TEXHWYECKMX  CPefCTB
3NMEeKTPOMArHuTHasa. YCTONYMBOCTb K MarHWTHOMY MOMO MNPOMbILLIEHHON
4aCcTOTbl. TeXHUYeCKne TPeboBaHMA U METOAbl UCMbITaHUN

FOCT P 51317.45-99 Co0BMECTUMOCTb  TEXHUYECKWX CPefcTB
3NMEKTPOMArHUTHasa. YCTOWYMBOCTb K MUKPOCEKYHAHbIM WUMMYNbCHBLIM MOMexam
60/bLUOI 3Herpun. TpeboBaHUA 1 METOLbl UCMbITaHW

FOCT P M3K 60079-27-2012 BspblBoonacHble cpegbl. YacTb 27.

KoHuenuusa nckpobesonacHoi cucTemsl nonesoi wuHbl (FISCO)
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FOCT P M3K 60870-5-101-2006 YcTpoiicTBa U CUCTEMbI TeneMexaHuKu.

YacTb 5. MpoTokonbl nepegaun. Pasgen 101. O6obuiarowmini cTaHgapT no
OCHOBHbIM (DYHKLMSAM TeneMexaHuKu

FTOCT P M3OK 61056-1-2012 baTapen CBUHLOBO-KUCNOTHbIE 06LLErO
HaszHayeHua (Twnbl C peryampylowmum knanaHom). Yactb 1 O6wue TpebosaHus,
(PYHKLMOHa/IbHbIE XapaKTepucTUKn. MeTofbl NCMbITaHui

FOCT 24.104-85 EguHaa cucTema CTaHLapTOB aBTOMAaTMW3MPOBAHHbLIX
CUCTEM YynpasneHns. ABTOMaTU3MPOBAHHbIE CUCTEMbl YynpasneHusd. O6wue
TpeboBaHns

FOCT 34.003-90 MHdopmaunoHHas TexHonorus. Komnnekc cTaHiapToB
Ha aBTOMaTMW3MPOBaHHbIE CUCTEMbI. TEPMUHBI U ONpeeneHns

FOCT 15971-90 CwucTembl 06paboTKM MHGpOpMaUUU. TepMUHbI U
onpejaeneHns

FOCT 5616-89 leHepaToOpbl W reHepaToOpbl-ABUraTENN 3NEKTPUYECKUE
rMapoTypbuHHbie. O6LLMe TexXHUYeCcKune ycrosus

FTOCT NCO/M3K 17025-2009 OO6wme TpeboBaHNA K KOMMNETEHTHOCTHU
NCMblTaTEeNbHbIX U KANIMOPOBOYHbIX NabopaTopuii

FOCT 28446-90 OueHKa KaBWTAUMOHHON 3p0o3unM B TUAPOTYpOUHAX,
Hacocax rmgpoakkKyMynupyoLinx cTaHuuin n Hacocax-TypbuHax

FOCT 28842-90 TypbuHbl rugpasnanyeckme. MeToabl HATYPHbIX
MPUEMOYHBIX UCTbITaHNUN

FOCT 28906-91 CwucTembl 060paboTKM MHGpoOpMauuu. B3anmocsssb
OTKPbITbIX cMCTeM. ba3oBas aTanoHHad MoLeNb

roCcT 30012.1-2002 Mpubopsl aHanorosble nokasblBatwolLimne
3NeKTPON3MEPUTE/bHbIE MPSMOro [LeACTBMA U BCNOMOraTe/bHble 4acTuW K HUM.
UacTb 1 OnpeaeneHns n 0CHOBHblE TPeboBaHUs, 06LLLMe ANs BCEX YacTel

FOCT IEC 61142-2011 O6MeH AaHHbIMW MPU CYMTbIBAHUM MNOKa3aHWiA
CYUETUMKOB, Tapupukayum wn ynpasneHun Harpyskon. OOMeH [aHHbIMK 1O

NOKaNbHOW LUWHE
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CMn 3.13130.2009 CwucTembl NpOTUBONOXKAapHOW 3awuTbl. CucTema

OMOBELLEHNS 1 YNpaBneHus 9JBaKyauueii nwogeidi npu noxkape. Tpe6oBaHus

no>kapHoi 6e3onacHoCTw

MpumeyvyaHue - [pu NOMb30BAHUM HACTOAWMIA CTaHAAPTOM LenecoobpasHo
MPoBepUTb [JENCTBME CCbINOYHbIX CTaH4apTOB B WHJOPMaLMOHHOW cucTeme 06Lero
Monb3oBaHWMA - Ha odmunansHoM caiiTe defepatbHOr0 areHTCTBa MO TEXHNYECKOMY
PerynMpoBaHnio WM MeTPonorMv WM N0 Ee>XKEerogHo u3gaBaemMoMy MHGOpMaLMOHHOMY
yKasaTeno «HauuoHanbHble CTaHAapThbl», KOTOPbLIA OMy6MKoBaH MO COCTOSHMIO Ha 1
fHBapA TeKylero rojga, W MO COOTBETCTBYWLWMM EXKEMECAYHO  U3LaBaEMbIM
MH(OPMALMOHHLIM  yKazaTensm, onybnnkoBaHHbIM B Tekyllem rofy. Ecaum CCbinouHbIii
JOOKYMEHT 3aMeHeH (M3MeHeH), TO Npu MOMb30BaHWW HACTOSLMM CTaHLapTOM cregyeT
PYKOBOACTBOBATHLCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECAM CCbINOYHBIA [OKYMEHT
OTMeHeH 6e3 3ameHbl, TO MONO>KEHWE, B KOTOPOM [aHa CCbiNKa Ha HEro, NMpuMeHseTcs B

YacTu, He 3aTParnBarLLEei 3Ty CCbiky.

3 TepmuHbI 1 onpegeneHns

B ctaHgapTe npumeHeHbl TepmuHbl No TOCT 34.003, a Tak e cnegytowue
TEPMVHbI C COOTBETCTBYIOLW MMM ONpeseneHUaMu:

3.1 asToOMmaTu3MpoBaHHoe ynpasneHne N3C: YnpasneHue OCHOBHbIM U
BCMOMOraTe/bHbIM 060py0BaHNEM, UCMONb3YEMbIM NS NPOU3BOACTBA W Bblhaun
3NeKTPO3HEPrumn, OocyLecTBASeMOe CpeAcTBaMu aBToMaTu3auum v nepcoHaiom
COBMECTHO.

3.2 aBTOMaTWYeCKui perynaTop 4acTOoTHhI BpaLLeHuns
rmagpoarperaTa: YCTpPOWCTBO, sBAsIlOLLEECH COCTaBHOW u4acTbio CAY TA,
obecreunBalollee perynupoBaHve 4acToThl BpaueHuda T[A, nojgep>kaHue
3aflaHHoin  MowHoCTU TA n ee W3MEHeHMe nNpM y4yacTUM B MNEPBUYHOM
perynupoBaHnM 4acTOTbl, NO 3afaHWI0 MepcoHana W LeHTpPanbHOro perynsaropa
cucTembl F'PAM '2C.

3.3 aBTOMaTU4yecKoe perynuposaHue Hanps>keHus: [lpegHasHayeHo

ANA  aBTOMATMWYeCKOro noffdep>kaHnsa Hanps>keHns Ha wuHax [3C u

4
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PErynupoBaHNs €e pPeakTWBHOW MOWHOCTM C CcO6MAeHNeM  3afaHHOTOo

pacnpefeneHns peakTWBHON MOLWHOCTM MeXXAy arperatamu C Yy4yeToM
TEXHONOMMYECKNX OrpaHNYeHnin peXKMHbIX napaMeTpoB reHepaTopoB.

3.4 aBTOMATWYeCcKoe peryimpoBaHue 4yaCTOTbl M MOLWHOCTMK:
MpegHas3HayeHO Ana  MOALEP>KAHUA  4acTOTbl B 3HEProOObeAMHEHUAX W
M30IMPOBAHHbIX  3HEProCUCTEMaxX B  HOPMaNibHbIX  pe>XUmax  COrnacHo
Tpe6oBaHnsm FOCT Ha KauyeCTBO 3NeKTPUYECKON 3Hepruu: peryampoBaHus
OGMEHHbIX MOLWHOCTeEeW  3HEepProobbeArHeHUiA U OrpaHuyeHnss  MepeTOKOB
MOWHOCTM N0  KOHTPO/MPYEMbIM  BHELWHWM W BHYTPEHHUM  CBA3AM
9HEProob6beMHEHUI U 3HEProcMCTEM; pacnpefeneHns MoWwHocTKu (B TOM uucne
39KOHOMWYHOI0) Me>K Ay 06beKTamy ynpasieHns Ha BCeX YPOBHAX ANCMEeTYEepCKOro
YNpaBsleHNsa 3HeprocucTeMamy, 3NeKTPOCTAaHUMAMM B 3HEProcucTemax w
arperaTamu unn aHeprobnokamu B npegenax anekTpocTaHuum).

3.5 aBTOMaTwuyeckoe ynpasneHne [3C:. YnpasieHWe OCHOBHbIM W
BCOMOraTe/bHbIM 060pyf0BaHMEM, UCMONb3YEMbIM A8 NPOU3BOACTBA U Bblhaun
3NeKTPO3HEPrumn, OCYLLeCcTBASEMOe CpeAcTBaMW aBToMaTm3aumn 6e3 yyacTus
nepcoHana.

3.6 aHanoro-umdgposoe npeobpasoBaHue: MpeobpasoBaHue
MHOPMALMOHHBIX CUTHAN0B U3 aHaN0roBol POPMbI B LUGPOBYIHO.

3.7 6asbl pgaHHbIX ACY TI: OpraHu3oBaHHble Hab0Pbl [aHHbIX O
nmapameTpax TEXHO/IOTMYECKMX  MPOLLECCOB, COCTOAHUWM  06OpPYLOBaHUA U
TEXHONOIMYECKUX ornepauusx.

3.8 BHewHee ynpasneHue: CpeactBO YnpaBfieHWA, HaxoAsdlleecs BHe
3NeKTPOCTaHUUN  (HanpuMmep, Ha TpaHC(OPMATOPHON NOACTaHUUWU, LAPYroii
3NIEKTPOCTaHLMMN U T.4.).

3.9 BpemAa oTKAMKa: Bpemd OT MOMeHTa BO3HWMKHOBEHMA CUrHana Ha
BXOJe YCTpOMCTBa L0 MOMEHTA, KOrja Ha BbIXOAe YCTpOicTBa (YCTPOMCTB) Mnpw
3a[laHHbIX YC/IOBUAX 3arpy3Kn CUCTEMbl NOABUTCA 06paboTaHHbIA CUTHA.

3.10 BTOpPWMYHbLIN pe3epB: Pe3eps aBTOMaTWUYECKOrO BTOPUYHOrO

perynmposaHuna F’A. T3C - 3HayeHMe MaKCUManbHO BO3MOXKHOMO W3MEHEHUS
5
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MowHocTu A, T'SC Ha 3arpysky wim pasrpysky noj ynpasjeHWeM CUCTEMbI

PAM npu fJaHHOM cocTaBe BK/OYEHHbIX B TPAM A, Tekywem Hanope wu
3aflaHHbIX OrpaHuyeHusx B npouecce O0TpPaboTKM BTOPUYHOIO  3ajaHus
LeHTpanbHoi cucTemsl APUM.

3.11 ruppoarperaT: ArperaT, COCTOSAWMWA ©U3 TUAPOTYPOUHLI 1
rmgporeHepaTopa.

3.12 aucTaHUMOHHOe ynpaBfieHWe: YnpaBneHWe YCTPOWCTBOM U3
YLaNeHHON TOYKW.

3.13 wuepapxua aBTOMaTu3auun ynpasneHns: PacnpeaeneHne yHKLUMiA
aBTOMaTWYECKOT0 N aBTOMaTWU3MPOBAHHOIO YNpaBieHUs MeXKAY 3eMeHTamMu
MHOFOYpOBHEBOW CTPYKTYpbl ACY TI1.

3.14 wvepapxusaynpasneHus: PacnpegeneHve yHKLWUA ynpaBneHns Mexxay
3NeMeHTamy MHOrOypPOBHEBOW CTPYKTYPbl CUCTEMbI YIPaBNEHNS.

3.15 wuHTepdheiic  Nonb3oBaTens: ®YHKUMOHANbHOE  YCTPOMCTBO,
ncnonb3yemoe Ana obecrneyeHns B3avMOAeNCTBUA aBTOMATM3MPOBAHHON CUCTEMbI
ynpasieHnsa ¢ 0rnepaTopoM, UM UHbIM 06CNY>XMBAKOLMM NepCcoHaNoM.

3.16 Komnnekc TexHuyecknx cpefacTs: COBOKYMHOCTb TEXHUYECKUX
CPEeLCTB, YaCTb M3 KOTOPbIX BbINONHEHA HA MUKPONPOLLECCOPHOI (NPOLEeCCOPHOIA)
6ase, 1 MOHTa>KHbIX 3/IEMEHTOB.

3.17 KOMMNOHEHT aBTOMaTU3NPOBAHHO CUCTEMBI: YacTb
aBTOMaTU3NPOBAHHOW CUCTEMbI, BblAeNeHHas No OnpeAeneHHOMY MPU3HAKY WK
COBOKYMHOCTM NPU3HAKOB M paccMaTpuBaemas Kak enHoe Lenoe.

3.18 KoHTponb: CpeacTBO 06ecneyeHUss aBTOMATUYECKOW MNPOBEPKU
paboTbl 060pyA0BaHMA (MpoLecca) B 3aaHHON A0NYCTUMOI 30He WU CUTHaNU3aLnn
ero COCTOAAHWA 418 NepcoHata W ynpassloLwWwmx nporpamm.

3.19 KO3(pPUUNEHT rOTOBHOCTMU:

1) OTHoweHVe BpeMeHM paboTbl CTaHuuMu (arperara, KOMMOHEHTA) K
obuiemy BpeMeHM paboTbl W BbIHY)XAEHHOro MNpPOCTOA CTaHuuM (arperarta,

KOMMOHEHTA);
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2) CpegHeBs3BelleHHOe (N0 YCTAHOBNEHHOM  3NEKTPUYECKON  wam

9KBMBANEHTHOW  3NEKTPUYECKOA  MOLWHOCTM)  3HauyeHne  KoapuuneHTOoB
rOTOBHOCTMW BXOAAWMX B €e COCTaB OT/eNbHbIX arperaTos, 3Hepro6/0Kos,
oyepegeli (3NeKTPOCTaHUUA U KOTENbHbIX, 3HEPrOoCUCTEM).

3.20 nokanbHOe YynpaBneHWe: YnpaBneHWe Mpuv MOMOLWM CPeAcTB,
pacnosioXKeHHbIX HeNOCPeACTBEHHO B YNpaBasieMoM 060pyA0BaHUM UK B MPAMONA
BUAMMOCTM 06O0pyAoBaHuA. [Nd 3MeKTPoCTaHLMM 3TO CpeAcTBa YMpas/ieHus,
KOTOpble pacnonaratTCcA Ha pacnpefenvuTensHOM — wute / rNaBHOM  NynbTe
ynpasneHuns IA.

3.21 wmopem: Mopgynupytoulee/ aemoaynupyroliee yCTponcTeo, KOTOpoe
npeobpa3oBbiBaeT MoOCneA0BaTe/lbHbIE [BOWYHbIE [aHHble B- W W3- (HOPMbI,
COOTBETCTBYHOLLElM Nepefaye Nno aHa0roBbIM KaHasiam CBA3MN.

3.22 MOCT CeTeBOW: Y CTPOICTBO, NMO3BOMSAIOLLEE OCYLLECTBUTL CBA3b ABYX
CeTeil 0ANHAKOBOW NN CXOXKENn TONONorunu.

3.23 Hafe>KHOCTb aBTOMAaTMW3NPOBAHHOW cucTembl: KomnnekcHoe
CBOWCTBO aBTOMATU3NPOBAHHOW CUCTEMbl COXpaHATb BO BPEMEHM B
YCTaHOBMEHHbIX MNpejenax 3HayYeHUs BCeX NapameTpoOB, XapakTepusylwux ee
CMOCOBGHOCTb BBIMOMHATL CBOWM (DYHKLUUWM B 3afaHHbIX PeEXXMMax W YCnoBUAX
aKcnayaTaumu.

3.24 HapaboTKa Ha OTKa3: BpemeHHO uHTepBan (B uyacax) MeXKpay
HapyLeHNsMW HopMasbHOW paboTbl 060pya0BaHMSA.

3.25 nukcenb: B 06paboTke M300paXEHWI  HaMMEHbLIWIA  371EMEHT
LUMDPOBOro N306paXKeHNs, KOTOPOE MOXET ObITb Ha3Ha4YeHO MOYTOHOM.

3.26 nocnegosarenbHas KOMMYHUKaLNA: MeToz nepegaum
MHOpMauMmM  MeXay  YCcTpoicTBamMy  MOCPeACTBOM  MOCNeA0BaTe/IbHOro
Harnpas/ieHNs AaHHbIX MO0 OA4HOMY KOMMYHMWKaLMOHHOMY KaHany.

3.27 nocnepfoBaTenibHOE yripaB/ieHne: PeXxum ynpasneHus, npy KOTopoM

onepaynun ynpasneHna BbINOMHAKTCA MOCeN0BaTE/NbHO.
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3.28 npubopbl (annapaTel): Pabouynve anemMeHTbl (pene, nyckatesb,

npepbiBaTesib, MepeknoyaTe/ls WM BbIK/OYaTENb),  WUCMO/Ib3yeMble AN
peannsaunmn 3afaHHON PYHKUUN.

3.29 nporpamMmmupyemblii NOrM4ecknii KoHTponnep: lMporpammupyemas
TBEPAOTENIbHAA CUCTeMa YMpaB/ieHWs, BbINONHAOWAA (YHKUUX  NOA06HbIe
peneiiHo-KOHTAKTHOM NOFMYECKOW CXEMe.

3.30 nporpamMmMmHo-annapaTHble CpeAcTBa, NPOrpaMMHO-TeXHUYEeCKUi
Komnnekc: CpefcTBo aBTOoMaTu3auyum B cocTase ACY TII. BbINONHEHHOE Ha
MUKPOMPOLIECCOPHOI  (NpOoLecCOpHOin) 6ase € yCcTaHOBAEHHbIM MPOrpamMmMmHbIM
obecneyeHnem.

3.31 nporpammHoe  obecneyveHue:  COBOKYMNHOCTb  nporpamMm MU
3KCM/lyaTauMOHHOW  [OKYMeHTauuuW,  WUCMofib3yemblX A9 CO3[aHus U
akcnyarauun ACY TI1.

3.32 nponopumoHanbno-unT erpansno-gnepeHumnnbHoe
perynupoBaHue: PerynupoBaHue, npW  KOTOPOM  BbIXOAHOW CUFHaN  Ha
ynpasnsiolee BO3AeiiCTBME NPOMOPLUOHANEH NMHEHHOW KOMO6WHALMK BXOAHOrO
CUrHasa, MHTerpana no BPemMeHW BXOLHOIO CUrHana u nNpou3BOAHON MO BPeMEHU
BXOZHOro curHana. OG6bIYHO WCMONb3yeTCA AN PerynupoBaHus akTUBHON wu
peakTUBHON MOLHOCT U reHepaTopa.

3.33 npoTokon: CTPYKTYpUpPOBaHHbIA (opmMaT fAaHHbIX, TPebyrLIniics
414 3anycka v nofgaepXxaHus obMeHa AaHHbIMMA.

3.34 pacnpegeneHHas 06paboTka AgaHHbIX: KoHdurypaums, npu KOTOopoii
06paboTKa [aHHbIX BbINONHAETCA HECKONbKUMU npoueccopamu.  DyHKLMUM
06paboTKM MOryT O6bITb pacnpefeneHbl Me>KAy npoueccopamu MocpescTBOM
CUCTEMbI yNpaBneHus.

3.35 perynupoBaHue (M0 3aMKHYyTOMYy  LMKNY): Moppep>kaHue
napameTpoB paboThbl arperaTa (KOMNOHeHTA) B npefenax 3afjaHHblX 3HaYeHui
na OCHOBE CUrHaNoB 06paTHOW CBA3W C 06BLEKTOM pPerynnpoBaHus.

3.36 perynupoBoYHbIii gnana3oH [A: 3oHa paspelleHHoin pa6oTbl A -

HenpepblBHbII?l Anana3oH MOWHOCTMN r npn TekKywunx 3Ha4eHnax Hanopa, BpeEMSA
8
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paboTbl TA B KOTOPOM HEe OrpaHuyeHO TpebGOBaHMAMM 3IKCNayaTalWOHHON

LOKyMeHTauuu.

3.37 pe3snCTUBHbLIN fJaTuMK TemnepaTypbl: Pesnctop» [Ans KOTOPOro
3/IEKTPNYECKOe yAe/lbHOe COMPOTUB/IEHWE CBA3aHO C TEMMepPaTypoil  WM3BECTHOM
(hYHKLMOHaNbHON 3aBUCMMOCTLHO.

3.38 pene, npomexyTtouHoe pene: [lpnbop, KOTOPbIA MO3BONSET
BbIMO/IHATbL KOMMYTaLMIO LEnn 60/MbLIOA MOWHOCTM CUFHAIOM  YnpaB/eHus
Masnoin MOLLLHOCTMW.

3.39 pydyHOoe ynpasrieHUeE: Onepavyun c OCHOBHbIM nnm
BCNOMOraTesibHbIM  060pyJoBaHMEM UK nx KOMMOHEHTamMu npu
HernocpeACcTBEHHOM BO34eCTBMM Ha HWUX WM C WCNOJSIb30BaHWEM MPUBOLOB U
CpeCTB aBTOMAaTM3auuKW, KOTOPblEe BbIMOMHAKOTCA ONepaTUBHbLIM  MepcoHan
CTaHUuN.

3.40 cucTema aBTOMATMWYECKOrOo YynpasBneHus  rugpoarperaTom:
COBOKYNHOCTb YCTpOIWCTB, obecneynsaroWwmx ynpasneHne MOWHOCTb0 TA,
AeiicTBMe TEeXHONOMMYECKNX 3aWnT N aBTomMaTuku A

3.41 cucTema rpynnoBoro perynMmpoBaHns Hanpsi>XeHus 1 peakTWUBHOIA
MO HOCTHU: BblpabaTbiBaeT perynupytouine BO3AENCTBUA B COOTBETCTBUM C
TEeXHONOrnen ynpasneHns Ha OCHOBE MH(opMauuu, nocTynawweid 0T AaT4YMKOB
aHanoroBoi M AUCKPEeTHOW WMHGOpMaunMn, W KOMaHg OT OpraHoB ynpasieHus w
BO3AeiiCTBYET Ha YyCTAHOBKM aBTOMAaTMWYECKUX PErynsaTOpPoB BO3OY>KAEHUS, a B
NpefenbHbIX peXKumax - Ha nepeknioyarlme ycTponcTBa peryiupyembix Mog
Harpyskoi TpaHcgopMaTOopoB.

3.42 cucTema rpynnoBoro perynmpoBaHns akTWBHOW MouHOCTM IC:
CoBokynHoCcTb ycTpoiicTB '3C, obecneynBarownx perynnpoBaHue akTUBHOW
mowHocTM [AC nyTem pacnpegeneHns Mme>xay A cymMMapHOil 3adaHHOIA
mowHocTn [3C no onpefeneHHOMY KpUTeEpUo UM ee 0TpaboTKy uepes
Bo3peiicTaue na CAY, BKNOYeHHbIX B TPAM A: BKIOYaeT B Ce6S LEHTpanbHbIi

perynaTop [PAM, ycTpoiicTBa B3aumogeiicTeus ¢ CAY TA u
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LEHTpa/130BaHHOW CUCTEMO/ aBTOMATMYECKOTO PEeryiMpoBaHus 4acTbl U

MOLLHOCTM 3HEProcUCTEMBI.

3.43 cucTtema cbopa fAaHHbIX: CuUCTeMa TEeXHUYECKUX, NMPOrpaMMHbIX U
MH(OPMALMOHHBLIX CPeACTB, OCYLEeCTBALWAA W3MepeHne, npeobpasosBaHue,
nepegavy v oTobpa>keHvue MHopmayuy B BUAE CTaHLapTHbIX aHanorosbiX WK
LMPPOBbLIX CUTHAIOB.

3.44 cobbiTne: ANCKPETHOE M3MEHeHWe COCTOSHUS (CTaTyc) cUcTembl UK
annapara.

3.45 cpefHee BpemMsi pemMOHTa: BpemeHHoW mHTepBan (B 4acax) Mexmay
0TKa3oM 060pyf0BaHUSA 1 BO3BPaTOM ero B paboyee COCTOSHME.

3.46 cuuTbiBaHMe (3anpoc): [pouecc, npu KOTOPOM cucTemMa cbopa
MH(OpMaLMK C ONpefeieHHOM YacTOTOW NOocnefoBaTe/IbHO 3anpalluvBaeT [aHHble
Y YAaneHHbIX CTaHLMiA.

3.47 TexHonornyeckue 3awmnTbl [A: ABTOMaTWYeCKMe YyCTpoOMcTBa
CAY TA, peiicTByloLMe Ha cUrHan, Ha OTKIYeHUe OT ynpasnenus TPAM wn/vnn
Ha ocTaHoB ['A Mpu BbIXOLE €ro KOHTPONNPYEMbIX TEXHONOMMYECKNX NapameTpoB
(8 TOM uucne BMOGPALMOHHBLIX, TEMAOBbLIX W Np.) 3a LONYCTWUMbIE NO YCNOBUSAM
aKcnayaTauum npegensl.

3.48 TexHonornyeckne OrpaHWYeHUa PeryiMpoBOYHOro AuanasoHa:
OrpaHu4yeHna Harpysok B npefgenax perynmposoyHoro guanasoHa A, BO3HUKLUKE
BCNeACTBUe AeACTBMA NMPUPOAHbLIX PakTopoB (Hanpumep, YMeHbLUeHWe Hanopa)
U BCNeACTBUe YXYALIEHNA TEXHUYECKOro COCTOSAHUA OCHOBHOro 060pyLoBaHus
FA. NOATBEPXKAEHHOTO BYCTAaHOBNEHHOM MOPALKE.

3.49 dwunocouma/npuHUMN  ynpasneHnsa: KoHuenuus, Ha KOTOPOi
6a3npyeTcs cucTema ynpas/ieHUS 3/1EKTPOCTAHLNN.

3.50 ueHTpannsoBaHHOe yrnpaBfieHWe: YnpasfeHne, TMpU  KOTOPOM
BO3[eCTBMS Ha arperatbl M UX KOMMOHEHTbl OCYLLECTBAAETCA C LEHTPabHOro
nynoTa ynpasneHnsa r2C.

3.51 ueHTpanbHbli perynaTop [PAM: YcTpoicTBO, ABAsOLLeeCs

cocTaBHoin uvacTblo [PAM T[3C, o6ecneunBawlee (HOpMUpoBaHue U

K)
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pacnpeaeneHne 3aflaHnii Mo aKTWBHON MOLHOCTMW Me>KAY MNOAKMUEHHbIMU K

F'PAM rugpoarperaTamu F9C cyyeTOM yCTaHOBNEHHbIX OFPaHUYeHWIA.

3.52 uukn/nepmnog cuuTbiBaHUA: Bpemsi (B cekyHmax), Tpebyrouieecs
4yTobbl OCYLLECTBUTL COOP [JaHHbIX (Hanpumep, BCe [JaHHble OT OJHOro
KOHTPOA/epa, BCe AaHHble OT BCEX KOHTPOJINEPOB, BCE AaHHbIE OMPeAesIeHHOro
TUNa oT BCeX KOHTPO//IEPOB).

3.53 uundpo-aHanoroeoe npeobpasoBaHume:

1) BblpaboTKa aHa/sioroBoro CurHana, fnponopuvoHanbHOro Mo BeNMYnHe
3HaYeHN0 BXOLHOMO LM(POBOro CUrHana;

2) MpeobpasoBaHne MHGpOpMaLMM 13 LUGPOBOI (POPMbI B aHANIOTOBYIO.

3.54 WKNHA [aHHbIX: 3JNEeMEHT CEeTeBOW TEXHOMOrMU, Npu  KOTOPOM
CTaHuMn  06pabOTKM  AaHHbIX COBMECTHO  WUCMOMb3YHT  efuUHYK  Cpeay
KOMMYHMKaLMiA 1 NoayyaloT nepefarolimMecs C €ee MOMOLWbI  AaHHble
O[JHOBPEMEHHO.

3.55 wn3: YcTpoicTeo, nosBonswowee 06beAVHWUTL  [ABE  CeTW,
NCMONb3yoL e pasiiHble TEXHONOrNN (NPOTOKO/bI) 06MeHa AaHHbIMK.

3.56 akcnepTHaa cucTema: KomnbloTepHas nporpamma, Cnoco6Has
YaCTUYHO 3aMeHUTb CrheyuanucTa-akcnepTa B paspelleHnn npobaemMHOi
cUTyauum u nonyvyaTb PelleHWss Ha OCHOBE HOBON, COMHUTENbHON U HEeMnoHOA
nHhopmauun ¢ 0603HAYEHHON CTENeHbl [OCTOBEPHOCTM. BKkiouaeT B cebs
3N1eMEHT bl OLEHOYHOr0 MbILUNEHNUSA U 3KCNEPUMEHT aNlbHbIX 3HAHWIA ANS pa3inyHbIX

NPUNO>KEHNA.

4 CokKpalleHus

B HacToAweM cTaH4apTe MPUMEHEHbI Cnefytole CoKpaleHmns:

APB - aBTOMaTWYECKOE perynmpoBaHmie Bo36y>KaeHns:

APH - aBTOMaTUYecKoe perynnpoBaHne Hanpsa>KeHus:

ACY TIl - aBTOMaTuU3MpPOBaAHHAA CUCTEeMa aBTOMaTMU3NPOBAHHOIO

ynpaBneHns TexXHONOrMYeCKUM MpPOLEeCcCOM:
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A - rmgpoarperaT;

FA3C - rnapoakkymynumpyrow,as snekTpocTaHuus;

FPAM - rpynnoBoe perynupoBaHue akTUBHON MOLLHOCTU;

FPHPM - rpynnoBoe perynupoBaHune Hanpsi>XeHus v peakTUBHOM
MOLLHOCTU:

TC - rMapOTEXHUYECKNE COOPY>KEHUS;

3C - rngpoanekTpuyeckas cTaHuus;

KTC - KoMnnekc TexHW4YeCcKnx CpeacTs;

JIBC - nokanbHas BblYNCIUTENbHASA CETb;

M3K - Me>kayHapoAHas 3/eKTPOTEXHUYecKas KOMUCCus;

MO - nporpamMHoe obecneyeHue;

MTK - nporpammHO-TEeXHUYECKUIA KOMI/EKC;

CAY T'A - cucTema aBTOMaTUWYeCKOro ynpasneHus A,

IEEE - (a66p. oT aHrn. Institute of Electrical and Electronics Engineers)
WHCTUTYT MHXXEHEPOB NO 3NEKTPOTEXHUKE U 3NEKTPOHNKE;

ISO - (abbp. oT aHwrn. International Standard Organization)
Me>kayHapoaHas opraHusaumna no cradHgapTusauum;

OSI - (abb6bp. oT aHrn. Open Systems Interconnection) B3avMOoAencTBUe
OTKPbITbIX CUCTEM;

SCADA - (a6bb6p. ot aHrn. Supervisory Control And Data Acquisition)
ABTOMaTWN3NPOBaAHHAA CUCTEMA, npefHasHauyeHHas pAng paspaboTkn wum
paboThbl B pealbHOM BPEMEHM CUCTEM cbopa, 06paboTKM, OTObGpPa>keHus W

apXMBMPOBaHWS MHGOpPMALIMM 06 0OBEKTE yNpaBneHus.

S5 ®YHKLMOHa/IbHbIE BO3MOXXHOCTH

5.1 O6uyne TpeboBaHuUA

5.1.1 ABTOMaTM3aUUA TEXHONOTMYECKUX MNpoLeccoB Mpou3BoACTBa U

Bbllaun 3NEKTPOIHEPrnmM p[on>KHa OCYWeCcTBANATbCA NyTeM aBToMaTwusaunun

12
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ynpasneHns OCHOBHbIM U BCMOMOraTeNbHbIM TEXHONOrNYeCKUM 060pyAoBaHNEM

FSC. ACY TI gon>kHa BbINONHATLCS B BWAE B3aMMOYBS3aHHbIX YCTPOWCTB U
cucTem, obecneumBarliMx LEHTpann3oBaHHOEe aBTOMaTMW3MPOBAHHOE WM
aBTOMaTUYECKOe yNpaBieHne, a Tak>Ke CBA3b C NYHKTaMy BHELLHEro ynpasieHuns
raC.

5.1.2 ACY TI BbinonHseTcsa Ha 6ase [MTK, npeacTasnsowmx coboii
KOMMNNEKCbl TEeXHWYECKUX CPeACTB C YCTAaHOBNEHHbIM Ha HUX NPOrpaMMHbIM
obecrneyeHneM.  MUKPOMPOLLECCOPHbIX  (MPOLECCOPHbIX)  MporpaMMupyemMbix
YCTPONCTB (KOMMNNEKCOB, CWUCTEM) JIOKANbHOTO KOHTPOAA U YynpasneHus,
nocTaBsnseMblX B KOMMIEKTE C TEXHONOrMyeckum 060pyf0BaHNeM 3aBOAaMMU-
U3roTOBUTENAMU AaHHOro 060pyLOBaHNUA W CMeunanm3MpoBaHHbIMU upMamu, a
Tak>Xe pasNnyHblX JaTuUnMKoB cbopa MHhopmaLmu.

5.1.3 MocTpoeHne ACY TI1 [OoMKHO COOTBETCTBOBATbH TPeboBaHUO
obecrneyeHnss aBTOHOMHON paboThl Kaxkaoro [MMTK. MWUKpONpOLECCOPHbIX
nporpaMMmpyembix YCTPONCTB (KOMMNEKCOB, CUCTEM) NOKaNbHOrO KOHTPONs W
ynpaBsneHnsi 060pyaoBaHWEM B 00beMe BO3MOXKEHHbIX Ha HUX (QYHKUWA K C
BO3MOXXHOCTbI 0b6ecrneyeHns [fuanora C nepcoHanoMm (onepaTuBHbIM 1
o6cny>kusatownm) MaC.

5.1.4 ACY TIl pgomKHa CTPOUTLCA KakK 4YeloBeKO-MalUMHHAA CUCTEMA,
paboTaruias B pealbHOM BPeMeHU, Cy4eTOM MUHUMU3ALUN TPyao3aTpaT Ha eé
co3faHve n o6eny>KusaHue.

515 ACY TN B UuUenoM fJomKHa 06nafgaTb  WM36bITOYHOCTHIO
(dbyHKUMOHANbHOW, TEeXHWYeCKOM 1 nNpPorpammHoi), 4YTO obecrneymBaeT ee
BbICOKYIO [0AM0BEYHOCTb WM HAAe>KHOCTb (PYHKLMOHMPOBAHWUSA MPU BO3MOXKHbIX
0TKa3sax 0Te/IbHbIX KOMMOHEHT.

5.1.6 ACY TIM TexHu4eckn 1 hyHKLNOHANbHO 06ecrneynBaeT NOCAEAYHOLLYHO
MOJepHu3aunio, pa3suTue 1 pacluupeHme.

5.1.7 ACY TN pon>kHa BbINONHATbLCA Ha 6a3e KTC n MTK. 06beAnHEHHbIX
Me>Ky co60i 0aHOW nnn Heckonbkumu JIBC, a Tak>Ke KOHTPObHbIMU Kabenamu
1 KabensiMum ynpasneHus.

13
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5.1.8 KonuyecTBo ypoBHeii ACYTI, konuyecTBO JIBC. a Tak>Ke cocTas

KTC un MTK gomKHbl onpefensThbecs ¥ 060CHOBLIBATbLCA NPU NPOEKTUPOBAHUN
KOHKpeTHon ACY TI1.

5.1.9 JIBC jgomkKHa CTPOMTbLCA C  WUCMNONb30BaHMEM  Haumbonee
pacnpoCTpaHeHHbIX CeTeBbIX TexHonoruk B cooTeeTcTBUM ¢ FOCT cepun

35.110.

MpumeyaHue-B 3apybe>kHoii nuTepaType . FastEthernet (cTangapT 13]),
GigabitEthernet, (cTaHgapT /4]), Token Ring (cTaHgapT [5]). 100VG -AnyLAN (cTaHgapT
(6]), FDD1 (cTangapT [7]).

5.1.10 Tononorns KabenbHOW CeTW MOXKeT nNpeAcTaBndThb COOOW Cxemy
«3Be3abl», «Konbua», «epesa», «CeTKu».

5.1.11 BbIxog u3 cTPOs OTAeNbHbIX KoMNoHeHTOB ACY TIM (KTC, MTK.
NIBC 1 gp.) He JOMKeH NpuBOAMTb K Bbixody M3 cTpos B uenom ACY TI u He
AOMKEH MNPUBOANTDL K W3MEHEHMIO MNPEeALEeCcTBYOWEro pe>kuma paboTbl K
COCTOSIHNS TEXHONOrMYecKoro 060pyLoBaHns, KOHTpPOAMpyeMoro (ynpasnsemoro)

JaHHbIMW KOMNoHeHTamu ACY TrI1.

5.2 BO3MOXHOCTW ynpaBneHus

5.2.1 VNepapxunsa ynpasneHus

5.2.1.1 TlocTpoeHne ACY TI1 AOMKHO OCHOBbLIBATLCA Ha COBPEMEHHbIX
NH(OPMALMOHHO-TEXHONOMMYECKUX MPUHLMNAX NOCTPOEHNA CUCTEM ynpaBneHus
C WCNONb30BaHMEM COBPEMEHHbIX MPOrpaMMHbIX W TEXHUYECKUX CPeAcTsB,
BbINONHEHHbIX Ha MWKPOMNPOLECCOPHOM (NPOLLECCOPHON) 3NeMeHTHON 6asze K
YUN T bIBAKOLLNX VHAMBULYaNbHbIE 0CO6EeHHOCTHU aBToMaTu3npyemoro
obopypfoBaHusa, N Tak>Ke ero ycTaHoBKY Ha 00beKTe.

5.2.1.2 ACY TI1 gon>kHa CTPoOMTbCA KaK MHOTOypOBHeBas pacnpeseneHHas
ye/sI0BEKO-MaLLMHHAA cucTema, paboTarLas B pealbHOM BPEMEHM.

5.2.1.3 KonnuyecTBO ypOBHe KOHTPOAA W ynpaBneHus AO0MKHO ObiTb He

MEHee ABYX:
14
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- BEPXHWIA (CTaHUMOHHBIA) YPOBEHb KOHTPONS W ynpasneHus ACYTI, Ha

KOTOPOM OCYLeCTBAATCA LEHTPaIM30BaHHble KOHTPOMb (HabniogeHne) 3a
TEXHONOIMYECKNM NPOLECCOM MO BCEi CTaHuUuW 1ynpasneHne paboToi cTaHuum
C LeHTpaNbHOro nocTa ynpasieHns:

- HMXKHUIA (arperaTHblil) ypoBeHb KOHTpons uynpasneHns ACYTII, Ha Ko-
TOpoMm ocyulecTBAseTCS HenocpeacTBEeHHOE B3aMMOpAeNCTBUE c
KOHTPOIMPYEMbIM TEXHONOMMYeCcKMM 060pyLoBaHneM cTaHuun (rugpoarperaThl,
TpaHcopMaTOopbl, BbIKNOYATENMN U Ap.).

5.2.1.4 Ha HWKHeM YpoBHe KOHTpona W ynpaeneHua ACY TI1
obecneuynsaeTcsi BBOA W 06paboTka WHpopMauuu, nocTynawwen oT
TEeXHONOrn4eckoro 060pyfoBaHNa CTaHUUN W BbIBOA YNPaBAAOLWUX BO3AEACTBUN
Ha  WUCNOMHWTENbHble  YCTPOWCTBA WM WCMOJAHUTENbHbIE  MEXaHu3Mmbl
TEeXHONOrNYeCcKoro 06opyAoBaHus.

5.2.1.5 JlonyckaeTcsa BblgeneHne cpegHero (NMpoMe>KYyTOYHOro) YPOBHS
KOHTpons u ynpaesneHus ACY TI. CpefHWiA ypOBEHb KOHTPONA W ynpaBieHus
ACY TI1- 3TO0 ypOBEHb, HA KOTOPOM OCYLLECTBAAETCA KOHTPOMb U ynpaB/ieHne
4acTbl TEXHONOrMYecKoro o06opyaoBaHus, 06beUHEHHOIO N0 (PYHKLMOHAIBHO-
TeppuTOopransHomy npu3sHaKy, Hanpuwvep, 6noku «rugpoarperaT-
TpaHcopMaTop»,  KPynHble  OTAENbHO  CTOAWMe  pacnpefenuTerbHble
ycTpoiicTBa 1 T.4.

5.2.1.6 KombuHaums aBTOMaTU3MPOBAHHOIO M HeaBTOMaTWU3NPOBAHHOIO
060pyaoBaHNs, UCMOAb3YEMOr0 ANA YNpaBieHNns arperaToMm, 3NeKTPOCTaHumel 1
CUCTEMON, J0MKHA OCHOBbIBATHCSA Ha Knaccudukauun, npuBefeHHO B Tabnuue

1
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Ta6nuya 1- Kareropuv ynpaeneHust Ans rupoanekTpocTaHLuii

Kateropus
ynpasfeHns

MecTonono-
XeHune

MecTonono-
XeHune

Pexxum
(cTeneHb
aBTOMaTm3a-

Lnm)

16

Mopakarteropusa

JlokanbHoe(MecTHOE)

LieHTpann3oBaHHoe

BHewHee (BHe MecTa
pasMeLLeHns
06opyaoBaHms)

PyuHoii

MNpumeyaHus

HenocpeACTBeHHOe BO3AeiiCTBMUE Ha
ynpaensemoe  0GOpyAoOBaHWe WK
BO3JE/CTBME HA HEro B npeaenax
NPSIMOI BUANMOCT Y

YpaneHHoe B Mpegenax CTaHUuW
BO3/elNCTBME Ha ynpasnsemoe
obopypoBaHue

Y paneHHoe BO3/elicTBYE Ha
ynpaBnsiemoe  060pyAoBaHMe  C
MYHKTa, PAcno0OXeHHOro BHe

TEPPUTOPUM CTaHLMK

Kaxpas onepauus TpebyeT
0TAeNbHOro ynpaBnsoLwWwero
BO3AEWCTBMS  OoMnepatopa;  MOXET
NPUMEHATLCA ANna Nboro m3 Tpex
MECTOMOMOXEHWIA.

Kaxpaas onepauus TpebyeT
OTAENbHOro n MPepbLIBUCTOTO
co3fjaHns (MHULUMPOBaHUSA), MOXET
ObITb NPUMEHNMa K H060MY 13 Tpex
MeCTOopacrnosioXXeHNi
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OkoHuaHue Tabmubl 1

Kateropus Mogkareropus MprmeyaHus
ynpasneHus
Pexxum ABTOMATW3H POBaH HbIi Heckonbko onepauuili BbINOMHAKOTCA
(cTeneHb nocpeAacTBOM OAHOrO YMpaBnAloLLero
aBTOMAaTU3a- BO3/ENCTBMA  oneparopa;  MOXeT
) NPUMEHATLCA AN N60ro M3 Tpex

MEeCTOMONOXEHWIA.

Heckonbko onepauuii NoOAroHsTCA
(dbopcupytoTtcs) eAMHNYHbIM
Co34aHunem (MHWLMMpOBaHKEM),
MOXET TNPUMEHATLCA K M060MYy U3
TPeX MecTOMOJIOXKEH WA

ABTOMaTUYECKUIA Onepavum BbIMNOJIHAKOTCA 6e3
yNpaBnsoWmMX  BO3AEACTBUIA €O
CTOPOHbI oreparopa

BsaumopeiicT- C yuacTuem onepatopa  OnepaTop Bcerga MpuCyTCTBYET W
BME c VHULMNPYET ynpaBneHue

fiépcoHanom bes yuacTusi onepatopa  OO6beKT 00bIKHOBEHHO paboTaeT 6e3

06Cf|y)KI/I BalOLWLEro nepcoHana

5.2.1.7 Py4Hoe ynpaBsneHue npuMeHSAETCA Npyu TECTUPOBAHUN, TEXHNYECKOM
06CNyXXMBaHUKN, U KakK pe3epB aBTOMATU4YeCKOro yrnpasneHus. CpeAcTa pyyHOro
ynpaBneHns ycTaHaB/IMBaKOTCA PALOM C ynpaBseMbiMU YCTPOWCTBaMU, TaKMMM
KaK Hacocbl, KOMMpeccopbl, Knanawbl W Ap. epefaya ynpasneHns Ha 6o0nee
BbICOKWUI A YPOBEHb BbINOMHAETCA MNEPEK/OYEHNEM K/OYa PYYHOro Yyrpas/eHus,
YCTaHOB/NEHHOr0 Ha ynpasnseMom 060py[0BaHUN.

5.2.1.8 HapgeXHocTb cpefcTB aBTOMaTu3auun NO3BO/AET Peann3oBbiBATb
(PYHKUMIO pYyYHOro YynpaefieHWA Mpy  NOMOLWM CPeAcTB  aBToMaTusauuuy u
YMEHbLUNTbL 3TUM C/IOXHOCTb CUCTEMbI YNpaB/ieHUs.

5.2.1.9 B aBapuitHbIX CUTYyaLUsX, KOTOPbIe TPEOGYHOT ObICTPOro OTK/IHYEHMUS
obopyfoBaHMsA, B CUCTEMY YMpaBfiEHUS BK/OYAETCSH CreumanbHoe 3awuTHOoe

obopyfoBaHve  (3aWuTbl).  3aWMTbl  3INIEKTPUYECKOTO U MEXAHMYEeCKoro

17
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060pYy/10BaHNS U OCHOBHOIO TEXHO/IOMMYECKOrO MPOLIECcca CTPOATCS Ha PeNeiHoi,

noaynpoBOAHVUKOBOW (TPaH3UCTOPHOI) UM MUKPONPOLLECCOPHON 6ase.

5.2.1.10 3agaun n doyHKumMn ACY TI gomKHbl 6bITb pacnpeaeneHsl MeXxay
nepapxuyecKMmMm ypoBHAMM yNpaBieHUs:

CTaHUMNOHHbIM (BEPXHUM) YPOBHEM OUCTaHUMOHHOro

aBTOMaTMU3MPOBAHHOIO yNpaBeHus;

- NIoKanbHbIMK (arperaTHbIMW W Ap.) cuUcTemMamu aBTOMaTUYECKOrO
ynpasneHus;

- MeCTHbIMW NPOrpamMmMHO-TEXHUYECKUMU KOMMNEKCaMW KOHTPpOoNsa u
ynpasneHus.

5.2.1.11 PacnpegeneHune 3agaqy Me>Kay YPOBHAMU nepapxunm A0MKHO ObITb
CAeNnaHo B COOTBETCTBUM C NMPUHAANEXKHOCTbLIO 00BLEKT OB yNpaBieHns K Bugam
TEXHONOIMYecKoro 060pyAoBaHNs Cy4eTOoM:

-MacwTaba BpeMeHU BbINONHEHUA (DYHKLNK;

- pernameHTa BbINOMHEHUA (YHKLUN;

-MecTa ¥ cnocoba 1cnonb3oBaHus pesynbTaTa BbIMONHEHUS PYHKLUMNMN.

5.2.1.12 C TexHn4ecKon Touku 3peHnss ACY Tl gon>kHa 6bITb NOCTPOEHA
Kak VHTerpypoBaHHbIii MHOPMaLMOHHO-YNPaBNSAHHLWIA KOMI/IEKC,
06beAVHAIOLLNA MECTHble CPeACcTBa MYCTpPONCTBA aBTOMaTU3aLNN yNpaBneHns.
KOHTPONs ¥ 3awuTbl 060pyA0OBaHWS, NOKa/bHble CUCTEMbl aBTOMAaTMWYeCKOro
ynpasneHns u 0bLlecTaHUUOHHbIE CUCTEeMbl aBTOMaTU3MPOBAHHOIO yNpaBneHuns,
KOHTPONSA U AMarHoCTUKW, a TakK >Xe 4yacTW CUCTEM BHELUHEro ynpasneHus,
TakMx Kak LUeHTpanM3oBaHHas cucTema APYUYM, npoTuBoaBapuitHoi
aBTOMaTUKKN, AMCNeTYEPCKOro ynpasneHns n T.4.

5.2.1.13 BepxHuii ypoBeHb Wuepapxun ynpasneHuss ACY TIM ponked
BKNOYATb B CebA;

- NTK rpynnoBbix (yHKLMIA 1 3a4a4 KOHTPONS, AMAarHOCTUKN, yNpaBneHns un
3aWnThl;

- WHOPMaLMOHHO-N3MEPUTENbHbIE CUCTEMbI  U3MEPEHWS U pacyeTa

06LLeCTaHLMOHHbIX NapaMeTpoB;
18
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NHDOPMALIMOHHO-U3MEPUTENBHYK CUCTEMY U3MEPEHUS 1 pacyeTa

napameTpPOB COCTOAHUA TMAPOTEXHNYECKNX COOPY>KEHNIA;

- cMcTeMy cbopa, HaKOMNNEHNS, XpPaHEHNS, apXMBUPOBaHUA W NPeACTaB/eHuns
MHGOpMaL UK 0 peXKUME U COCTOSHUM 060PYA0BAHUA U COOPY>KEHWUIA CTaHuuu;

- CUCTEMY nepefayn AaHHbIX MO TEXHONOTMYECKUM U AUCNeTYEPCKUM
KaHanam CBA3W;

- WWTbl AUMCTAaHUMOHHOIrO YnpaBAeHUs CTaHuuen, MOACTaHUMAMU ©
BCNOMOraTe/lbHbIMU CUCTEeMaMn CTaHLMOHHOIO YPOBHS.

5.2.1.14 B cocTaB BepxHero yposHa ACYTIl p[omKHbl BKIHOYATHCA
CPeACTBa pe3epBHOr0 KOMUPOBAHWUS U XpaHEHWs TEeKylWel W  apXMBHOIA
MHpopmauun («4YepHbId AWMK»), NUTaHWe KOTOPbIX LOMKHO OCYLEeCTBAATbCA
pas3fenbHo C  OCHOBHbIMW CPeACTBamMy XpaHeHWs TeKyleln W apXUBHOIA
MHopMaLmu.

5.2.1.15 CpeacTBa OCHOBHOIO XpaHeHMs! TEKYLLEN U apXMBHON MHopMauum
M CpefcTBa Pe3epBHOr0 KOMWPOBAHWUSA U XpaHeHUs TeKyleid u  apXuBHOIA
MHOopMaLuN  [OMKHBI pasMeliaTbCAd B pasHbIX MOMELLEHNAX, WUCKNOYALWMUX

0AHOBpEeMEHHOE BOSHNKHOBEHUE aBapVIVIHDVI CcnTyaumnn.

5.2.2 JlokanbHoe (MeCTHOE) ynpaB/ieHune

JlokanbHOe ynpaBneHwe peanudyeTcs CPeAcTBamMW, PacnoNOXKEeHHbIMM
PSAOM C yNpaBasieMblM TEXHONOTMYECKUM 060pyL0BaHMEM.

OCHOBHbIMW CpeAcTBami NOKANbHOTO YMNpaBAeHUs SABASKOTCA CUCTEMbI
aBTOMaTWYECKOro ynpaBaeHuns arperaTHOro YPOBHS, OCYLLECTBAAIOLLNE;

- ynpaBfneHne TEXHONOrMYeCKMMN npoLeccaMmu rugpoarperara, KOHTPONb 1
ANAarHOCTWKY COCTOSHMA OCHOBHOTO M BCMOMOraTenbHOro 06opyfoBaHuMs
arperaTa, 97eKTPUYECKOro, TMAPOMEXaHWYeCKOro 1 BCMOMOraTenbHOro
obopyfoBaHus;

- U3MepeHna ¥ nepegavy ynpasnstoLLnxX BO3LEACTBUA HA TEXHONOrMyeckne
ycTpoiicTea [9C;
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- KOOpAMHaumMio paboThbl YCTPONCTB U CPEACTB NOKaNbHON aBTOMAaTUKU.

CUCTEM CUTHAIN3aLMN N OMOBELLEHNS 0 HELITATHbBIX CUTYauuax.
JTokanbHble CUCTEMbl aBTOMaTUYECKOr0 yrnpasneHns AOMKHbI BbINONHATD
CBOM (PYHKLMU ynpasneHns, KOHTPONA M AMAarHOCTUKM Kak B cocTase ACY TI1,
Tak n caMOCTOATENbHO B CNly4Yae BO3HUKHOBEHUA HELITaTHbIX CUTYaLWil.
K nokanbHbIM cucTemMaM aBTOMaTWUYeCKOro ynpasneHus LOMKHblI OblThb
OTHECeHbl CUCTEMbI aBTOMATUYECKOTO yNpaBIeHuns:
- rmgpoarperaTamu;
aBapuimHO-peMOHTHbLIMKM  3aTBOpamMn  arperatos u (B c/iydvae
HEe06X0ANMOCT 1) BOAOCNNBHON NAOT VHbI;
- 6N10YHbIMY TpaHchopMaTOopamu;
pacnpefenMTenbHbIMU  YCTPOACTBAMU  BbICOKOTO U CpefHero
HanNpPsA>XeHus:
- CTaHUMOHHbIM MHEBMATUYECKUM X03A/ACTBOM;
- ANeKTPOCHA6XKEHNA COBCTBEHHBIX HYXK[, CTaHLUuH;
- MPUTOYHO-BbITAXKHOW BEHTUNALNK:

- CMCTEeMaMMn No>KapoTYLUEHUS 1 NO>KapHOl 6e30nMacHOCTW.

5221 ABTOMaTUYECKOe YyMnpaBfieHWe arperatom. Ynpas/ieHue

nyckom/octaHoBKoIl! arperata

Hanbonee o4eBnHOE MUCMO/Mb30BaHNE aBTOMATU3ALMM AN1A 3N1EKTPOCTaHL MK
- 3T0 aBTOMaTM3aLua yrnpasieHns arperatamu.

CAY T'A pfomKHa BbINOMHATb PYHKUMK:

- perynupoBaHusa napameTpos;

- aBTOMaTWYeCKOro ynpaBieHns ¥ cUrHanusaumu;

- TeXHONOTMYECKMX 3alUT;

- TennoBoro KOHTpons;

- BUOPALMOHHOI0 KOHTPONS;

-ynpasneHnsa Bo30y>KeHNeM:
20



FIOCTP 55563-2013
- INeKTPUYECKUMX 3aLUUT:

- perucTpayuy TexHON0rM4eckon nHhopmaLuu.

CucTema aBTOMATUYECKOrO ynpaBneHus arperaTom (TexHonoruyeckas
aBToMaTWKa arperaTa) fomKHa 06ecneynTb  BbIMONHEHME  CReaytoLmX
TEXHONOTMYeCKNX (PYHKUMIA ynpaBneHnsi, KOHTPONsA, 3aWuTbl, AWArHOCTWUKMU,
perncTpaunm paboTbl  OCHOBHOrO W  BCMOMOraTenbHOro  060pyAOBaHKSA
rmppoarperaTa:

- MOCTOSHHYI0 FOTOBHOCTb OCTAHOBNAEHHOIO arperaTa K nycky:

- HOpManbHbIA NYCK arperaTa W BKYEHNE reHepaTopa Ha napannenbHyr
paboTy C 3HEProcMcTEeMOIi;

- HOpMa/bHYH OCTAaHOBKY arperaTa:

- aBapuitHyl0 OCTaHOBKY arperaTa;

- NepeBOj arperaTa W3 reHepaTOPHOrO pe>Kuma B PEXKUM CUHXPOHHOIO
KOMMeHcaTopa 1 06paTHO:

-paboTy arperaTa B pe>K/me CUHXPOHHOIO KOMNeHcaTopa:

-ynpaBsneHne NO>XKapoTYLIeHNeM reHepaTopa:

-ynpasneHne n KOHTPOb COCTOSHNSA TMAPOTYPOUHBI:

- ynpaBfeHne W KOHTPOAb COCTOAHMA BCMOMOraTe/bHbIX MEeXaHW3MOB
reHepaTopa:

-3aWNTy arperaTa npu HencnNPaBHOCTH:

- aBTOMaTWYecKoe peryimpoBaHMe 4YacTOTbl BpaWEHWs W aKTUBHOIA
MOLLHOCT W arperara:

- paboTy arperaTa Ha X0N0CTOM XOAy, Ha 3HEProcucTemy WM
130/IMPOBAHHYIO HarpysKy:

-paboTy arperaTa B pe>XuMe rpynnoBoro peryampoBaHus:

- aBTOMAaTMUYECKOE YNpaBNeHMe MacnOHaNOPHON YCTaHOBKOA;

- KOHTPO/b U ANArHOCTMKY TEXHUYECKOr0 COCTOSAHMA arperaTa;

- perucTpayuio pe>KUMoB paboTbl OCHOBHOFO ¥ BCMOMOraTeNbHOro

obopypoBaHus arperaTa;
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- KOHTPONb TEXHWYECKOro COCTOSHWA [aTUYUKOB U TEXHONOTUYECKUX
napameTpoB;

-ynpas/ieHne aBapuitHO-peMOH T HbIM 3aTBOPOM;

- CMrHanu3auMi 0 HewTaTHOM COCTOAHMM arperaTa W perucTpauuto
napameTpOB aBapuinHOro pe>kumMa arperaTa.

TexHonornyeckass aBTomaTWKa BbINONHAET (OYHKUWM aBTOMaTUYECKOro
ynpaBneHuns rugpoarperaTom, OCyWecTBAAA MYCK arperaTa B PeXXuM X0NocToro
xofa TypOWHbI, XONOCTOr0 X0fa TFeHepaTopa, TrEeHEPATOPHbIA pPeXKuM,
HOpPManbHY0 U aBapwilHyld OCTAaHOBKY arperaTa, nepeBoj arperaTa W3 O4HOro
pe>kuma B Apyron, paboTy arperaTa B pe>XMMe CUHXPOHHOIO KOMMeHcaTopa,
ynpas/neHue cUCTEMOIA no>KapoTYLLEHNUS. CUCTEMOIA TEeXHNYECKOro
BOAOCHAG>KeHMs, ynpaBieHne U KOHTPOAb rMAPOTYPOWHbLI, BCMOMOraTenbHbIMU
MeXaHu3MaMu, rmapoMexaHUYeckyto 3alWuTy arperaTa.

Peanusauns (yHKUMA aBTOMAaTWUYECKOro ynpasfeHus rugpoarperaTom,
(hopMuMpoBaHne ynpasnsaroLMx BO3AENCTBUIA, onpeaeneHne TeKyLero cocTOAHNSA
arperaTa, (popMmpoBaHMe aBapuiiHbIX ¥ NpeaynpeauTEeNbHbIX  CUTrHaNOB,
BbINO/HEHME 3a/laBaeMblX OMepaTopoM WM aBTOMaTUYECKUMU YCTPONCTBaMU
KOMaH[, OCYLLeCTBNAETCA B COOTBETCTBUMN C TEXHONOTMUYECKUMU anropuTMamm
aBTOMaTWUYeCKOro ynpas/eHus rugpoarperaTom.

B cooTBeTCTBUM C 0COBEHHOCT AMI 06opyaoBaHus 1 pexkuma I'9C 3agauu
arperaTHON TEexXHONOrMYecKol aBTOMaTWKN MOTYyT OblTb paclWMpeHbl 3a CYeT
YBE/IMYEHNS uyuCna [aTUYNKOB W WU3MepPSeMbIX C WX MOMOLLbIO MapameTpoB
COCTOSHMSA  060pyfoBaHMsl, 4YTO MO3BOANT  OCYWECTBAATb KOHTPOAb W
onepaTWBHYIO AMArHOCTUKY COCTOAHWA 0060pyAoBaHMA B peanbHOM MacwTabe

BPEMEHN.

S.2.2.2 CuHXpoHU3auma

CUHXpPOHM3aLMUa O0ObIYHO BbINOMHSAETCS BPYYHYK, NKM60 C MNOMOLLbHO

aBTOMATUYECKOr0 CUHXPOHM3aTopa.
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ABTOMATMUYECKN A CUHXPOHM3ATOP MOXKET OblTb CaMOCTOATENbHbIM

YyCTPOACTBOM /IOKaNbHOTO YNpaBNeHWS UM BXOAUTb B COCTAaB TEXHUYECKMX
CPeACTB TEXHONOTrMYecKo aBTOMATUKW. OH W3roTaBIMBAaeTCS Ha OCHOBaHMUM
OT/AEeNbHbIX TEXHWYECKNX TpPebOoBaHWA MAM TEXHUYECKUX YCNOBWA, B KOTOPbIX
ONMCbIBAETCSA HasHauyeHue, (YHKLWWM, TEXHWYECKMEe XapaKTepucTUKW, yCnoBus
aKcnayaTauuu, TPaHCNOpTHPOBaHUE U XpaHeHWe, KOMNNEKT MOCTaBK1, MeTO/bl

HaCTpOﬁKM, MeTOAbl HanagKu.

5.2.2.3 PeXXnM CMHXPOHHOK KOMIMeHcaTopa

Ona  perynupoBaHus  HanpshkeHns U peakTUBHOW  MOLLHOCTU B
aHeprocucteme A F'3C moryTt paboTatb B peXUMe CUHXPOHHOI0 KOMMeHcaTopa.
CVHXPOHHbIA  KOMMeHcaTop npeacTaBnseT Co00M CUHXPOHHbIA  [ABUraTensb,

paboTaloLWnin 6e3 Harpysku Ha Baay; Mpu 3TOM MO 0OMOTKE SKOps MPOXOAnUT

NPaKTUYeCKN TO/IbKO PeaKTUBHbIA TOK.

TexHonornyeckas asTomaTuka (CAY IN'A) gomkHa obecneunBaTb NepeBof
rmgpoarperaTa W3 TeHepaTOPHOIN0 pe>XKMMa B PEXKUM  CUHXPOHHOTO
KomneHcaTopa ¥ 06paTHO, a Tak>Ke paboTy arperaTa B pe>XXUMe CUHXPOHHOro
KOoMneHcaTopa.

B pe>kumMe CHHXPOHHOTO KOMMeEHcaTopa TEeXHONOrMyeckas aBToOMaTUKa
JO/MKHA o0becneyunBaTb HOpManbHOe (WYHKUWOHWPOBAHWE CUCTEMbI OT>KAaTuUd

BOAbI M3 0T CcacbiBatoLLeil Tpy6bl.

5.2.2.4 ¥npasneHune arperatamm FA3C

ACY TI1 obecneumBaeT ynpasfieHne paboToii A B HACOCHOM U TYPOUHHOM
pexumax. Cuctema [O/HKHA YNpaBasaTb KOMMYTAUWOHHOW annapatypon u
BCriomorarefibHbIM 060pyAoBaHveM an1a nycka A B 1t060M pexvime. Heckonbko
OCHOBHbIX (DYHKUWIA, Nnerko ocyuiectsnsemblx B ACY TI1. BKAYaT yuyeT
BpemeHN paboTbl A B HACOCHOM peXume, aBTOMaTUYECKUiA nepesanyck Tainmepa,
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Korga A He ygaeTca MycTUTb B YCTaHOB/IEHHOE BPeMs, onpegesneHve Kakoin A

[JO/MKeH ObITb  BK/KOYEH AN ONTMMM3auMy  pexuma paboTbl  arperaros
MHOroarperaTol CTaHuuu. 39T  (QYHKLMM MOryT OblTb OCYLLECTB/IEHbl Ha
CTaHUMOHHOM YpOBHE NpU NpsAMOM ynpasneHun A waM ¢ NOMOLWbK CPeacTs
CAY T'A mHoroyposHeBoii ACY TIN. OCHOBHble MpenMMyLLecTBa MCMNO/b30BaHUSA
ACY TI pana ynpaBneHWs pexumMmom paboTbl arperatamm [ASC: npocTtoe
TEXHUYECKOe 06CNy>KMBaHWe, NpocTas MOAUMUKALMS U MOCTOSHHbIA A0CTYN K
ANAarHOCTMYECKON MHGopMaL K.

TexHonornyeckas asTomaTuka (CAY TA) pgomkHa obecneunsaTb
ynpasneHune mnpoueccoMm nepesofa arperata FA3C w©3 reHepaTOpPHOro wm
KOMMEHCATOPHOr0 pe>kuma B HACOCHbIA M 06paTHO, a TakXke paboToi
arperaTa B KaXX[OM W3 YKa3aHHbIX Bbllle Pe>KUMMoB. [py 3TOM ynpasneHue
[OMKHO OCYLLECTBAATHLCA B CNEAYIOWMUX CUTYaLMaX:

- HOpManbHbI MYCK B FeHEPATOPHbIA PEXKUM;

- 9KCTPEHHbIN MYCK B reHepaTOPHbIN PEXKUM:

- MYCK B PEXKMM XONOCTOro xoaa Typ6uHbl;

- MYCK B peXXMM X0N0CTOro Xo4a reHepaTopa;

HOPMasbHbIA MNYCK B PEXXWM  CUHXPOHHOIO  KOMMeHcaTopa ¢
reHepaTOpPHbLIM BpalleHUeMm;

nepeBoj M3 TEHEPATOPHOIO peXXuMa B  PEXXWUM  CUHXPOHHOrO
KOMMeHcaTopa C reHepaTOoOpHbIM BpaLLeHWemM 1 06paTHO;

- HOPMa/lbHbIN NYCK B HACOCHbIN PEXKUM;

- 9KCTPEHHbI MYCK B HACOCHbIW PEXKUM;

- HOpPManbHbIA NYCK B PEXXWM CUMHXPOHHOrO KOMMEHcaTopa C HACOCHbIM
BpaLleHuem;

- NMepeBOS M3 HACOCHOTO peXKrMa B PeXKMM CUHXPOHHOTO0 KOMMeHcaTopa ¢
HaCOCHbIM BpaLleHneM n 06paTHO;

- NepeBof, B HACOCHbIA PeXXMUM 13 reHepaTOPHOIo pe>kunuma 1 06paTHO;

MepeBof W3 TEHEPATOPHOr0 peXKMmMa B PE>XKWM  CUHXPOHHOrO
KOMMNeHcaTopa C HaCOCHbIM BpalleHneM 1 06paTHO;
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- NepeBo/, 13 HACOCHOro pPeXk Ma B PeXXUM CUHXPOHHOT0 KomneHcaTopa C

reHepaTOpPHbIM BpalleHnem 1 06paTHO;

- MepeBOj M3 pe>KMmMa CUHXPOHHOrO KOMMeHcaTopa C reHepaTOpHbIM
BpalleHNEM B PEXKMM CWUHXPOHHOIO KOMMEHCaTOopa C HACOCHbIM BpaLLEHUEM W
06paTHo;

- HOpManbHbIli OCTAHOB W3 reHepaTOPHOro PeXknmMa;

- aBapWiHbIA OCTAaHOB M3 reHepaTOPHOI0 PEXKUMA;

- HOpManbHblIl OCTAaHOB M3 pe>KMmMa CUHXPOHHOFO KoMMeHcaTopa C
reHepaTOpPHbLIM BpaLleHUEM;

- aBapuiiHbIi  OCTAaHOB U3 peXKMMa CUHXPOHHOIO KOMMeHcaTopa C
reHepaTOpPHbLIM BpaLleHNEM:

- HOpMasbHbIA OCTAaHOB W3 HACOCHOTO PEXKNMA,;

- aBapWitHbIA 0OCTAaHOB U3 HACOCHOTO PeXKnMa;

- HOpManbHblIl OCTAHOB M3 pe>kKuMmMa CUHXPOHHOrO KoMMeHcaTopa C
HacoCUbIM BpaLLeHUEM;

- aBapuiiHbIi  OCTAaHOB U3 pe>KMMa CUHXPOHHOFO KOMMeHcaTopa C

HACOCHbIM BpaLLeHNEM.

5.2.2.5 OnTumMmnsauuns paboTbl r’mapoTyponHbI

Mo onTummszaumein paboTbl rMAPOTYPOMHBLI MOHMMAETCA BbIGOP pexuma ee
paboThbl, NPU KOTOPOM BYAYT YAOBNETBOPATHCA KPUTEPUN:

a) paboTbl TypOuHbI B 06nacTn makcumyma KIa;

0) paboTbl TYp6VHbI C MUHUMANbHBIMW NOTEPAMM Hanopa Y MOLWHOCT U;

B) paboTbl Typ6WHbI B 06/1aCTM AOMNYCTUMON NO BENUYMHE BMOpaL MK,
OueHusa Bana;

r) paboTbl Typ6UHbI C MUHUMANIbLHOWN KaBUTaLMe.

Ana ynpaeneHns pexuMom paboTtbl TypOUHbI HEO6XoAMMa MHGopMauns ot
[JATYMKOB YPOBHS BEPXHEro W HWXHero 6be(hoB O BENUYMHE NOTEPb Haropa B
BOJOMPOBOAALLNX COOPYXEHMAX, 3HAYEHUSX pacxofa BoAbl B BOAOMNPOBOAALLEM
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TpakTe TypOuHbI, 3HaYeHNs BMOpaLun 1 BUeHns Bana, a TaKXXe SHepPreTUyeckme u

KaBUTALMOHHbIE XapaKTePUCTUKUN TYpPOUHBI.

5.2.2.6 KOHTPO/Ib COCTOSAHMA COPOYLEPXHBAKOLLUX PELLETOK

TexHonorunyeckas aBtomatnka (CAY [A) arperata go/mkHa obecneynBaTb
NH(OPMALMIO O CTENEHN 3aCOPEHHOCTM COPOYZLEPXKHBAKOLMX PELLETOK, U3Mepss
YPOBEHb BOAbI A0 W MOC/e COPOYAEPXKHBAKOLMX COOPYXEHWUIA. dTa MH(popmauus
MCMONb3yeTcs ANA NAaHMPOBAHUA MEPONPUATUIA NO OYUCTKE COPOYAEPXKHBAOLLMX
PELLEeTOK, a TakXe Mpu onTuMmsaumy paboTbl rMAPOTYPO6UH M BbibOpe cocTasa
paboTaloLmnx arperaTtoB U pacnpefesieHnn Mexay HMMU akTUBHOW W peakTUBHOM

MOLLHOCTMW.

5.2.2.7 ¥YnpaBneHune 3aTBOpamMu BOAOC/MBHOW NAOTUHbI, ynpaBfieHne

BblI60OPOYHbIM BOA03a60POM HanopHOro bacceliHa

OpHoil 13 3apay ynpasneHus pe>kumamu F3C sABndeTcs nogaep>kaHue
3a/laHHOr0 pacxofa, YpPOBHA W TemnepaTypbl BOAbl B HMXKHeEM Obede, 4TO
onpefenseTcs TPeboBaHNAMU HEIHePre TN YeCKMX BOLONONb30BA T eNeil.

Mpn 1Crnosib30BaHUM MHOTFOCEKLMOHHbIX MIOCKUX 3aTBOPOB BOLOC/IMBHOM
MAOTUHbI  MOXHO ob6ecrneunBaTb 3abop BOAblI C  [JOMYCTUMON  FNy6UHbI
BOAOXPaHWNNLLA, €CM  WUMeeTcsa onepaTvBHas WHMOPMAUWUA O 3HAYEHUAX
Temnepatypbl  BOAbl B  BEPXHEM W HWXHEM  Obethe.  YnpasneHue
MHOTOCEKLMOHHbIMY 3aTBOPaMy MOXET ObITb TaK XXe NMONe3Ho 415 PerynnpoBaHus

PAcTBOPEHHOr0 B BOAE KMCMOPOAaA.
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5.2.2.S YnpaBneHue nyckoMm npu notepe nutaHua (Black start control)

Mpn oTknoyeHUn nutaHma FAC CO CTOPOHbI 3HEProCcUCTEMbl W MOTepe
COBCTBEHHbIX HYXA CTaHUUW HEeOO6XOAMMO OCYLWECTBUTb TaK Ha3blBaeMblii
«TEMHbI» MyCK arperaTos.

YnpaeneHne  MyckoMm  arperata [O/DKHO  OCYLLEeCTBAATbLCA  Kak
aBTOMaTtMyecknm (Npyv nofjaye nNUTaHWSA Ha YCTPOWCTBa aBTOMATWMKKM), TaK M
BPYUYHYHO C nojayeli KOMaHAbl C LEHTPaNbHOrO WAM  MECTHOro nynbTa

yrnpaBneHus.

5.2.3. LleHTpannsoBaHHOe ynpaB/eHne

LleHTpann3oBaHHOe  ynpaB/ieHWe  OCYLLeCTBNSETCS Ha BEPXHEM
(cTaHUMOHHOM) YpOBHe uvepapxumn ynpaeneHns ACY TI1. LleHTpann3oBaHHO
pewwialoTca  33fauv  ynpaBneHWMs  arperatamum M arperaTHbiMu  6nokamum,
ob6opyfoBaHMEM pacrnpeaenuTenbHbIX YCTPOWMCTB, CTAHLUMOHHLIM  MacnsHbIM
X035MCTBOM, KOMMPECCOPHbIMU BbICOKOrO W HWU3KOr0 AaBfIeHWs, HACOCHbIMU
CTaHUMAMW OTKa4KM BOAbl M3 MPOTOYHON YacTU TYpOWUHbLI, HACOCHLIMW MUTLEBOIO
BOAOCHabXeHMs, 3aTBOPaMM BOLOCNMBHON NAOTWHbLI, a TakXke 3afayn KOHTPONs,
OWArHOCTUKA U 3aluTbl  06LLECTAHLMOHHOIO 000pyAOBaHWsA, W3MEpPeHUs W
pacyeta 0O6LleCTaHUMOHHBLIX MapaMeTpoB, W3MEpPeHus U pacyeTa napameTpoB
coctoaHna I'TC, cbopa, HaKOMNIeHWs, XpPaHeHWs, apxXMBUPOBaHUA U
NnpeAcTaBfeHNss  UHQOpPMaLUM O pexume U COCTOSHUM 06OpPYAOBaHMA
COOpPYXEHWI  CTaHuMW, nepefavynm  AaHHbIX MO TEXHONOTMYECKUM "

AMCNEeTYEPCKUM KaHanaM CBA3N.
5.2.3.1 YnpaBneHue arperatamu
Mpn UeHTpann3oBaHHOM ynpasneHUn [A pelwsawoTca 3afayu rpynnosoro

PerynmMpoBaHns 4acToTbl, aKTWBHOW W peakTMBHOW MOLLHOCTW, Bbi6Opa cocTaBa
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paboTalowero o6opyaoBaHus  (arperatoB) W pacnpefeneHus akTUBHOW W

PeakTUBHOW MOLLHOCTU MeXAy HUMW. Tak e LO/KHbI pelaTbecs 3afayun 3anycka
nporpaMM TEXHOMOMMYECKON aBTOMATWKWM, B YACTHOCTM MNycka W OCTaHOBKM
arperatos, npoBepka paboTOCNOCOOHOCTM CUCTEM aBTOMATMKWM arperatHoro
ypoBHA (CAY TA).

MpumeuaHue - bBonee noapo6HO 3afaus TPYNMNoOBOTO YPOBHS  OMpeaensoTcs
cTaHgapTamm opraHusauuii, NPOeK TUPYHOLLMX 1 SKCTnyaTupyoLmx F3C.

5.2.3.2 YnpasneHue pacnpefennTeNbHbIM YCTPOKCTBOM, BOAOC/IMBOM W

BCnomorarte/ibHbIM o6opy,qOBaH nem

YnpasneHve pacnpesennTebHbIMU yCTponcTBaMu [OMKHO
OCYLLeCTBAATH (DYHKLNK:

- 3aWNTHI;

- NPOTMBOABAPUIAHON aBTOMATUKN:

- CUTHaM3auMn. U3MEPEHNIA 1 ONepaTUBHOIO YNpaBieHus:

- KOHTPONA nynpasneHns 060pyaoBaHNEM W CpeACTBaMU aBToMaTuU3aLn.

ABTOMaTWYECKOE YynpasNeHWe BOLOC/UBHBLIMU COOPYXKEHUAMU  [OMMKHO
obecneunBaTb YHKLUK:

- KOHTPONA W ynpaeneHwWs 3aTBopamu W TWAPONPUBOLAMW 3aTBOPOB
0eperoBbiX BOAOCNUBHbLIX COOPY>KEHWUIA (MPU UX HANNYUK):

- KOHTPONA MOMO>EHUA W COCTOSAHWA 3aTBOPOB BOLOCOPOCHOW HacTu
NNOTWHBI.

ABTOMaTMYECKOE ynpasneHne 3N1eKTPOCHAOXKEHNEM COOCTBEHHbIX HY>K[
AOMKHO OCYLLECTBAATH (YHKLNN:

- 3aWNTHI;

- CUTHaM3auun, U3MEPEHNA 1 onepaTUBHOIO ypaBneHus;

- KOHTPO/A nynpasneHns o6opyAoBaHWEM U CPeAcTBaMy aBToMaTH3aLmuu.

ABTOMaTMYECKOE ynpas/eHne CTaHUMOHHbIM Macnoxo3saiCTBOM  [OMKHO

obecrneunsaTb ynpasneHune npoueccammu BblBOAA MacC/1IOHaMo/IHEHHOT O
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060pyZioBaHNS B PEMOHT 1 U3 PEMOHTA, Npoueccamnm MacnonoAroTOBKY,

mMacnoHacocaMm 1 3anopHOi apMaTypoil.

ABTOMaTWYECKOE YyMpaBneHne MHEBMATUYECKAM XO35CTBOM CTaHLWUK
obecneunBaeT aBTOMaTW3aLMIO yNpaBeHUA NMHEBMATUYECKUM 060pyL0OBaHNEM
MalUWHHOTO 3ana BbICOKOTO M HWU3KOr0 AaBieHWsi. B 4acTHOCTM  [LO/MKHbI
pewaTbCa 3afjayn aBTOMATUYECKOro ynpaBneHMs KOMMpeccopamy 1 3anopHoii
apmaTypomn, KOHTPONSA COCTOSHNUA napameTPoB pexkuma paboTbl 060pyL0BaHNS
MHEBMOX03ANCTBa (TemnepaTypbl, 4aBNEHNS, YPOBHA Macna v BOAbl) M 3aWNTbl
OT BO3HUKHOBEHWS HeWTaTHbIX CUTYyauuil.

ABTOMaTWYEeCKOE yMpaBneHne  TEeXHWYECKMM  BOLOCHAOGXKEHWEM K
CUCTEMOI NOXKapOTYLWeEHNs AOMKHO OCYWECTBAATb (YHKUMM  KOHTPONA
COCTOSAHNSA 060pyL0BaHMA U MO>XKAPHOW 06CTaHOBKM, ynpasneHne ycTpoiicTBamu
1 3aNOPHOI apMaTypoi CUCTEM NOXKAPOTYLUEHNS.

ABTOMaTMYECKOE yNpaBneHne 0TKaYKON APEHa>KHbIX 1 apTe3naHCKNX BOJ
[OMKHO 06ecneynTb aBTOMaTU3aLMI0 NpoLecca OTKauky BOAbl, NOCTYynawLLel
13 APEHa>KHbIX CKBaXXUH, OT MPOTEYeK BOAbl Yepe3 Teno NNoTwuHbI, 3aaHue MIC.
YNNOTHEHNS 3aTBOPOB HUXKHErO W BEPXHEr0 6behoB, C MOHTa>KHOI NAoWafKN 1
KpblLeK Typ6uH rugpoarperaTos.

MonHbLIA  nepeyeHb  06WECTAHUMOHHbIX  CUMCTEM  aBTOMaTwu3auuu,
3aBUCAWNIA OT KOHCTPYKTUBHbIX 0CO6GeHHOCTEel F3C u ee 060pyaoBaHus,
[OMKeH O6blTb KOHKPeTU3MPOBAH B CTaHgapTax akcnayaTupywowmx 3C

opraHvsauuin 1 3aflaH B TeXHUYECKOM 3aaHnn Ha paspaboTky ACY TI1.

5.2.3.3 CpynnoBoe peryiMpoBaHne akTUBHOW U peaKTUBHOI MOLLIHOCTY

3IEKTPOCTaHUNNM

CucTtema I'PAM pomKHa BbINOMHATb (PYHKUMK:

- aBTOMaTUYeCKOro BeAeHNs rpadivka nnaHoBoi MOLWHOCTMW CTaHLUUK:
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- opraHusauum MHOPMALMOHHOTO 06MEeHa C CUCTEMHbIMW CPeAcTBamy

aBTOMATWYECKOr0 PEeryanpoBaHus 4acTOTbl W aKTWBHOW MOWHOCTMU Aas
nofyyeHns BHENNAHOBOIO 3aaHns MOLLHOCT 1;

- pacyeTa 3afaHna MOLWHOCTY YacTOTHON KOpPeKuuu;

- pacyeTa CyMMapHOro 3afaHus MOLWHOCTY Ana rugpoarperaTos;

- @aBTOMaTMWYecKoro pacnpefeneHus Harpyskum me>Kay MnoLKIOYEHHbIMU
arperaTamu;

- aBTOMaTWYyecKoro nycka W OTK/IKYEHNA arperaTos (ecnm 3TO
HEOOX0ANMO /1 BbINOJHEHUS MNAHOBOIO 3ajaHus MOWHOCTMW W NOAAep>KaHus
HOPMaTWBHOIO AnanasoHa BTOPUYHOro perynnupoBaHus).

ABTOMaTWYECKOE pacnpefeneHrie Harpyskm Med>KAy MNOAKNHOYEHHbIMU K
ueHTpancHomy perynaTopy PAM arperaTamu [OM>XKHO MPOM3BOAMTHLCA C
YY4eTOM HanMuma HedKenaTeNbHbIX 30H paboTbl arperaToB MO O4HOMY U3
KpUTepues:

PaBEHCTBO 3HAYEHWA AKTUBHOW MOLLHOCTMW UM NONOXKEHUI
OCHOBHOrO perynupytoLero opraHa A;

MUHUMYM CYMMAapHbIX MOTEPb MOLHOCTW WM pacxofa BOAbl 4epes
arperaTbl F'9C npuyyeTe pasnnynin B IHEPre TMUECKNX xapakTepucTukax rA.

Mpwn pacnpegeneHnn Harpyskun mMe>kay A No KpUTepuio MakchManibHOro
KN4 TPAM paomKeH yuynTbhiBaThb ONpefdeneHHblii  (pauvoHabHbIil) cocTas
arperaTos.

3apaHus LeHTpanLHoro perynaTopa LOMKHbI BbINOMHATbCA
WHAMBMAYANbHBIMU  perynaTopaMmy 4acTOThbl BpalieHus arperaTos. [lpsamoe
AeiicTBMe LEeHTpanbHOro perynaropa Ha WCNOMHWTENbHbIE OpraHbl arperaTa, B
TOM yucne And U3MeHeHnUs pe>xuma ero paboThl, He fonycKaeTCs.

"pynnoBoe perynupoBaHne Hanps>XeHus 1 peak TUBHOW MOLHOCTU JOMKHO
OCYWEeCTBNATHLCA NPW  MOMOLWM  LEHTPaNbHOro perynaropa Hanps>kKeHus,
obecneyunsatoLLero:

aBTOMaTMUYeCcKoe BefleHMe rpaduka Hanps>OKeHUs Ha  LWKHax

cTaHuuu;
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aBTOMaTWYECKoe pacnpefeneHne peakTUBHOW MOLHOCTU MeXXay

NOAKNHOYEHHbIMU FeHepaTopamu:

aBTOMaTMWYeCKOe U3MEHEHNE PEXXUMOB paboThl reHepaTopoB (ecu
9TO0 HeobX0AMMO Ana NoAAep>KaHnsa 3af4aHHOr0 YPOBHA HAMPS>KEHMs Ha LUMHAaX
cTaHuun).

ABTOMaTWYeCKOe pacnpedencHne peakTUBHON MOLWHOCTW  MeXXay
MOAKMOYEHHBIMW K LEHTpPaibHOMY pPEerynaTopy reHepaTopamu  LOMKHO
MPOU3BOANTbCA NO OAHOMY W3 KPUTEPUEB:

paBeHCTBO TOKOB poToOpa:
PaBEHCTBO  CyMMAapHbIX  3HAYEHWA  peakTWBHOW  MOLLHOCTM
reHepaTopOB.

3alaHns LeHTpasbHOro perynaropa Hanps>KeHus AOMKHbl BbINOMHATbLCA
VHAMBMAYANbHLIMW PEryNSTOopamMmn BO30Y>K/AEHNSA FreHepaTopoB.

Mpsmoe AelNcTBME LEHTPaNbHOIO perynsTopa Ha peryampoBaHue ToOKa
poTopa reHepaTopa UM UCNONHUTENbHbIE OpraHbl, 06ecneynBatoLLe U3MEHEHNE
pe>knma paboThbl arperaTa, He JonyckaeTcs.

3afaHne N0 peakTUBHOW MOLWHOCTH, (OpMUpyeMOe AN  KadKAOro
reHepaTopa  LUEHTpPalbHbIM  PEryniToOpPOM  Hanps>KeHus.  He  AOMKHO

npensiTCMBOBAaT b YOPCUPOBAH IO BO3BY>KAEHUS.

5.2.3.4 OnTUMM3aLMA peXxkMMa no Bofe U akTUBHOW MOLLLHOCTY

OnTummnzaums pe>kuma paboThl [OC ocywecTBnsdeTCcs nNpu Bblbope
ONTWMaNbLHOrO MO 3aZaHHOMY KpUTepuo cocTasy paboTatowmux arperaTos U
pacnpefeneHnio MeXXay 3afjaHHO WMU aKTUBHOW MowHocTu. [pn BblbOpe
cocTaBa arperaToB [0MKHa ObITh 0b6ecneyeHa paboTa cTaHUUW C 3afaHHbIMU
3Ha4YeHMsIMM paboyeil N pe3epBHOM MOLLHOCTM, @ Tak>Ke BbINONHEHNE 3afaHHbIX
OrpaHW4eHnin No NPoOu3BOAUTENLHOCTMW BCMOMOraTeNnsHOro obopygosanus. [Mpu

3TOM [JO/MKEH BbIMONHATHCA 3afaHHblii KPUTEpUiA 3KOHOMWYHOCTMW PaboThl
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CTaHuuM B 3aflaHHOM WHTepBase BPEMEHW Mpu 3a[aHHbIX PEXKUMHbIX U

TEXHONOTUYECKNX OrpaHNYeHUsX.
Oco60e 3HauyeHne npu onTumMmuzauunm pexkuma F3C MMET OrpaHuYeHus,
obecneuynBarolme Hage>KHOCTb paboTbl 060pyaoBaHus M coopy>keHuii '3C, a
Tak>Ke OrpaHuyeHnss CcO CTOPOHbl BOLOXO3AWCTBEHHONO KOMMJeKca. ITW
OrpaHuWyeHnss 3afjaloTCcsa opraHamu YnpasfeHWs BOAHbIM  XO3ACTBOM U
MPUPOAHbIMUK pecypcamyn 1 oTparkarT NOTPe6bHOCTY B BOAE MPOMbILLNEHHbIX,
CeNbCKOXO03AMCTBEHHbIX, TPAHCNOPTHbIX, U APYrUX BOLONOTPe6UTENEN.
BOA0OX034MCTBEHHbIE OrpaHWYeHns ABAAKTCA CTPOrVMMKU M ONTUMU3aLUA
pe>kuma M'3C no MOWHOCTU M BbIpaboTKe BO3MOXKHA TONbKO NPU YCNOBUKN WX

00653aTeNbHOr0 BbINOAHEH S,

5.2.3.5 ¥YnpaBneHue 06BofHbIM KaHas/ioM (6eperoBbiM BOg0COpOCOM)

OrpaHnyeHMs N0 MUHUMYMY pacxofa BOAbl B HWKHWMIA bObedp MIC uacto
NPOAMKTOBaHbI  TpebOBaHMAMM  OpOLUEHMS M OKpyXatowein  cpegpl.
ABTOMATUYECKN YMpaBNsSEMbIA NPOMYCK BOAbl 4yepe3 0OBOAHOW KaHan OyaeT
6onee 3PPEKTUBHLIM, YEM TMPOCTOE YMpPaBNeHUS OTKPbITUEM U 3aKPbITUEM
3aTBOPOB, TaK Kak ACY TI1 moxeT 60/1ee TOYHO B peaibHOM BPeMEHU ONnpeaensaTb
Tpebyemblli pacxof NOMyCKa BOAbl B HWKHWIA Obed) C y4yeTOM AEACTBYHOLIMX

3HaUYeHWt Hamopa 1 Apyrmx napameTpos.

5.2.4. BHellHee ynpaBrieHne

BHewHee ynpasfeHve U3 OAHOrO wWAM 60nee LEHTPOB YrNpaB/ieHUs,
pacnonoXeHHolx Bhaneke ot [3C, dBngetca O4HUM U3 KOMMOHEHTOB
AMCNETYEPCKOro ynpaBfieHus 3HeprocucTemoli. [lepcoHan B MeCTe BHELUHEro
ynpaBneHns 06OblYHO OTBETCTBEHEH 33 (DYHKLUMOHMPOBAHME  HECKO/IbKUX
3N1EKTPOCTAHUMA U1 BO3MOXHO  B3aMMOAENCTBYEeT C APYTUMU  LeHTpaMu
ynpaeneHuna (permoHasbHbIMU, 4PYrMMU MOCTaBLLNKAMWU MOLLHOCTHK).
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K QyHKUMAM  AMCMETYEpPCKOro  yMpaB/eHWs,  KOTOpble  06bIYHO

BbIMOJIHAKTCSA BHELIHUMW LIeHTPamu, OTHOCATCA:

a) cornacoBaHwe pPeXWMOB  3/IEKTPOCTaHLUMIA B  COOTBETCTBUMM C
TPebOBaHNAMN N KPUTEPUSIMM, YCTAHOBIEHHBIMU KOOPAUHALWOHHBLIMU LeHTpamu
(cMcTemHbIM OnepaToOpOM, OMepaTopamMun pbiHKA 3NEKTPO3IHEPTMN U MOLLHOCT U
nT.a);

6) ynpaBneHue pe3epBoM AN NoAAepXXaHUs YCTONYMBOCTM 3HEPTOCUCTEMBI;

B) NNaHUPOBAHMNE MEePEeTOKOB MOLLHOCTH:

r) aBTOMaTM4yeckoe YyrnpaBneHWe TreHepauuei, BK/OYas perynvpoBaHue
yacTtoTbl (370 TpebyeT corfacoBaHMs C APYrMMM Y4YacTHUKaMW YrpasfieHus, C
KOTOpPbIMM CUCTEMA MOXET B3aVMOAeCTBOBATb);

[) MPOrHO3 Harpy3ky Ha 4ac Brepes;

e) 3arpyska IMHUIA anekTponepesaym (MeXCUCTEMHBIA NepeTok);

%) KOHTPOJIb CObITa 3N1EKTPO3HEPTUN.

B3aumMoCBA3b  3/IEKTPOIHEPreTUYECKUX  CUCTEM U HeobXo4uMMOCTb
yrnpaBneHnsa reHepauueini M MEXCUCTEMHbIMU MEPETOKaMW  371EKTPO3IHEPT UK
npuBenM K HEOOXOAUMOCTM  MOCTPOEHWUS  aBTOMaTMU3MPOBAHHbIX CUCTEM
AVCneTYepcKoro ynpasneHus, skaovarwmx ACY TIM anekTpocTaHuuit. ACY TM
F9C ABNseTCA 4acTbl0  aBTOMATU3MPOBAHHOW  CUCTEMbl  AWCNETYEPCKOro
ynpaBieHNs 3HeprocucTeMamu.

MpoekTupyemas ACY TIM '9C pomxHa B3anmopeictsoBatb ¢ ACY,
BeAyW MM BHellHee ynpasneHne OC. Ana koopauvHauum ACY  pasnyHbIX
YPOBHEW MEpPapXMUecKoi CXeMbl YMPaBiEHWMS 3SHEProCMCTEMON [A0/MKHbI ObiTb
YCTaHOBNEHbl OCHOBHble MNPWHLMMNbLI  COrflacoBaHMA paboTbl  3TUX  CUCTEM
ynpaBneHuns. [o/mKHbl 6biTb OnpegenieHbl  (PYHKLUMOHA/IbHbIE OrpaHUYeHus 1
TpeboBaHUs Mo o6ecneyeHnto nHDopmalmein ans MecTHOro ynpasnedus M3C.

BHewHee ynpasneHne M3C ocyulecTBASETCA NOCPEACTBOM y4acTus ee B
aBTOMaTWYECKOM PEryiMpoBaHUM Hanps>XeHuss U peakTWBHOW MOLYHOCTH,
NPOTMBOABAPUIAHON aBTOMATUNKe IHEPrOCUCTEMBI.

[ONKHO 6bITb NPeAYCMOTPEHO noAKnoUeHne MAC KynpaBneHnio oT:
33



FOCT P 55563-2013
LIeH T panbHoii KoopauHupyowein  cuctembl  APUM eVHOMN

9HEProCUCTEMbI;

- TeppuTOopuanbHoOi LeHTpanuM3oBaHHol cuctembl APUM 06beauHEHHON
3HEeprocuUcTeMbI;

- permoHanbHoOM LieHTpannm3oBaHHo cucTembl APUM 3HeprocMcTeMbl.

BesonacHocTb akcnayaTaumm TA  npu  ux yvyactum B APYM
obecneynBaeTCA:

- paboToin A B AoNyCTWUMbIX MO YCNOBMAM 3KCMAyaTauunm pedkumax,
YCTAHOBNEHHbIX WHCTPYKUMAMKU NO 3KchnyaTauun o060pyAOBaHMA Ha OCHOBE
yKasaHuii  3aBOfA-U3rOTOBMTENA  HA  Nepuoj  YCTAaHOBNEHHOr0  Cpoka
akcnayaTauum A wnn no pesynbTaTaM TEeXHUYecKoro OCBMAETeNbCTBOBaHUSA
npy NPoANeHUN cpoka akcnayaTauum MA:

- HacTpoiikoii cucTembl TPAM ['3C, obecneunBaiolleii nU3MeHeHWe
mowHocTK A B npefenax perynMpoBoYyHOro guanasoHa A ¢ AonycTUMbIMU
napameTpamMmu perynupoBaHus, C 3anpeTom aBTOMaTU4Yeckoro nepexoga A
yepe3 30Hbl OrpaHWYeHHOM U HegonycTUMOW paboThbl nNpu  OTpaboTke
BTOPMYHOro 3aganus N3C 0T UeHTpanu3oBaHHOWK cnucTembl APYM:

- 6NOKMPOBKOI yNpaBneHns akTUBHOW MOWHOCTbLI0 M'A 0T cucTemsl TPAM
nyTem aeBTOMaTWUYyecKoro oTKIo4YyeHna [A oT ynpaeneHua [PAM npwu
cpabaTblBaHUM  TexHonoruydeckux 3awuT [A, npu Bbixode MapameTpoOB
akcnnyaTauuu A (B TOM yucne BUGpaLMOHHbIX, TEeMA0BbIX U Np.) 3a AONYyCTUMble
npegensl.

Ana '3C, npuenekaembix K APUM, 3agatioTca pesepsbl TAC Ha 3arpysky u
pasrpysky, C y4eTOM [JuanasoHa perynvpoBaHus, 3asB/EHHOr0 COOCTBEHHWKOM
raC.

Mpn onpefeneHun pPe>KUMOB W anropuTMoB paboTbl cucTembl FPAM
JOMKHBI YYNTbIBATBLCA OTKNOHEHUA (PaKTUYECKUX TeXHUYeCKux napameTpoB

pa6oThbl [A. yyacTsytouero 8 APYM, 0T ero npoekTHbIX NapaMeTPoB.
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Mpu yyacTtum FSC B APYM BennunHa pAuanasoHa, npepocTasnsemas

9NeKTPOCTaHUMeld [N perynupoBaHus, [O/KHA ONpeaensTbCs WUCX0As U3
(hakTMYECKOro cocTosHus o6opyaosaHusa MIC.

ABTOMaTWYeCKOe NpOTWBOABAPWIAHOE YNpaBleHWe B 3HeprocucTeme
peanu3yeTcs NOCpeAcTBOM NPOTMBOABAPMIAHON aBTOMaTWKK, o6ecneynBaroLLei
BbINOMHEHWE CNeayroLWmX DYHKLWIA:

- NpeaoTBpaLLeHNe HapyLLEHNS yCTOWUYNBOCT U 3HEPrOCUCTEMbI;

- IMKBUAALNA aCUHXPOHHbBIX PEXKUMOB:

* OrpaHNyYeHne CHUXKEHNS UK NOBbILEHNUA YacTOTbl;

- OFPaHNYEHNE CHUDKEHNS MW NOBbILEHNS HANPAXKEHUS;

- NpeaoTBpaLLeHne HeoNyCTUMbIX Neperpy3ok 060pyA0BaHNS.

ABTOMaTMWKa NpeAoTBpaLLEHNs HapyLWeHns YCTONYMBOCTU OpraHu3yeTCs
Mo nepapxmyeckomy NPUHLKUNY 1 COCTOUT U3 OAHOIO MM HECKONbKNX YPOBHEN:

-YPOBEHb €[IMHOIN 3HEPreTNYecKol cucTembl Poccuiickoii deaepaumu;

-YPOBEHb AMCMNETYEPCKOro ynpasneHnsa 06beMHEHHOW 3HEPTOCUCT EMbI:

-YPOBEHb 06bEKT OB 3NEKTPOIHEPTETUKN.

PyYHKUMN NPOTMBOABAPUAHOIO YNpPaBleHUA peann3yloTCcs MNoCpescTBOM
CnefyoLnX ynpasnsoLnx BO3LeNCT BUA:

- KpaTKOBpeMeHHas (MMNyNbCHas) U AN TeNbHasA pasrpyska aHepro6/10KoB:

- OTKNIOYEHNE reHepaTOpPOB:

- OTKNIOYEHNE HArpy3Kn NOTPebuTeNein aNeKTPUIYECKON IHepruu;

- (hopcupoBaHme BO30Y>KEHUA reHepaTOopoB:

- leNIeHNe SHEProcMcTeMbl Ha HECUHXPOHHO paboTaloLlue YacTu:

- aBTOMaTWYecKas 3arpyska reHepaTopos;

- 3NIEKTPUYECKOe TOPMO>KEHNE;

- U3MEHEeHMe TONOoNOrMK 3NEKT PUYECKOI CETH;

- W3MEHEeHWe pe>KumMoB paboTbl W 3KCNNyaTauWOHHOIO COCTOSAHMUA

ynpasndaemMblX 3/1IEMEHT OB SHGKTpl/ILIE‘CKOﬁ ceTn.
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5.2.4.1 YnpaB/fieHMe arperatoMm 1 BblI60p (hYHKUWNIA LEHTPasIn30BaHHOIO

ynpaBfeHus

Unucno yHkumii ynpasneHus ACY TM F3C fo/KHO 6biTb COrnacoBaHo C
(YHKLUMAMU BHELIHUX CUCTEM ynpaBneHus. Yucno v tun QyHKUUA ynpaeneHus
3C, LOCTYMHbIX ANA BHELIHEro ynpasfieHWs, 3aBUCAT OT OCHOBHbIX MPUHLANOB
ynpaBfieHNss  3HEproCMCTEMOW, COrNaleHUin  MeXxay HMMU U KOJUYecTBa
3NeKTPOCTaHUMIA, [OCTYMHbIX BHELIHEMY YMpaBfieHWo. ®YHKUWW ynpaBneHus
arperataMum u CTaHUUAMUW, KOTOPble MOTYT BbIMOHATLCS BHELUIHWMU CUCTEMaMM

ynpasfeHus, nepeyncnedsl B 5.2.3.1 1 5.2.3.3-5.2.3.5.

5.2.4.2 ¥YnpaBneHue pacnpefennTenbHbIM YCTPOIACTBOM, BOAOC/IUBOM U

BCnomorarte/ibHbIM 060py,CLOBaHI/IeM

CDyHKLWIVI, [DOCTYynNHbIE  ANAd BHELUHEro ynpaBnieHUA, aHaNnorn4Hbl

nepeyncnieHHbIm B 5.2.3.2.

5.2.4.3 ABTOMaTM4eCcKOe ynpaB/ieHne reHepavuei

ABTOMAaTUYECKOe yMnpaB/ieHWe TreHepauueli OCYLLECTBNSETCA B €AVHOM
PernoHasbHOM LEHTpe YnpaBfieHUs W MO03BOMSET PerynmpoBatb MOLLHOCTb
BblOpaHHbIX FeHepaToOpPOB WU 3/1EKTPOCTaHUMM B peaslbHOM BpeMeHW. 3afaHHble
3HaYeHWs  MOLLHOCTM  MEepuUOAMYECcKM  yCTaHaBNMBAlOTCA  CUMCTEMON  Ans
ncnpaBneHWs 30HbI  OWWOGKM  perynupoBaHus W APYrMxX OrpaHnYMBaoLLmnX
YCNOBWUIA.

PacnpefeneHne 30H OWWOKMA PErynMpoBaHNA OCYLLECTBNSETCA Ha OCHOBE:
NPSIMOro NepeToka, MMaHOBbIX 3HAYEHWIA TeHepauun 3Heprun; Bblgavym MOLLHOCTYU
3N1EKTPOCTaHLMWN; OTKNOHEHUS BPEMEHW; OTK/OHEHWA 4acTOTbl 3HEProcUCTeMbI.
KonnyectBO 30H OWMOKM  PErynnMpoBaHus, YCTAHOBMIEHHbIX [N KaXA0M

ANEKTPOCTaHUMK, 3aBUCUT OT YPOBHA y4daCTUA €€ B UX UCNpPaB/IEHUNN. Yyactune
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9NIEKTPOCTAHUMN B CBOK 0Ouepedb 3aBUCUT OT YydacTus 9NeKTpocTaHUuuM B

CUCTEMHOM rpajuke Harpysku, MaHeBPeHHOCTW, 3amnacoB BOfbl, OrpaHNYeHUs Mo
CKOpOCTM Habopa HarpyskuM 3MeKTPOCTaHUMM WM YPOBHS HANOPHOro 6GacceliHa
(BOLOXpaHWUINLLIA) U MOBBILEHNS YPOBHA HMKHETO bbeda.

Konuyectso, TWM [aHHbIX W YyacToTa WX OOHOBNEHWUA [OO/MKHbI OblTb
YCTaHOB/IEHbl Ha 3Tane npoekTuposaHua ACY T M2C.

PacnpefeneHne HennaHoBOW MOLWLHOCTU NS 3N1eKTPOCTaHUUM He [LO/MKHO
HapylwaTb OrpaHUMYeHUn MO 3aluTe OKpYXKawLllel cpedbl wav 6e30MacHOCTH
o6opynoBaHusa. OfHaKo, B Cny4vae HeAoCTaTOYHOCTM Ha [IC MOLWHOCTM Ans
6anaHCMpoBaHWsA HeMIaHOBOM Harpy3ku ee npuaetcs nepejasatb  Apyrum
3/IEKTPOCTAHUMAM, HaxoAAWMMCA B 30He PErvoHasIbHOro LEeHTpa Ynpas/ieHus.
Takoe nepepacnpefeneHvie MPUBOAMT K HEO6XOAMMOCTW MepecmoTpa niaHa
reHepauum 3Heprumn u UCNosib30BaHUSA BOLHbIX PeCYpCOB.

3afjaHHas  MOLWHOCTb  NepefaeTca  31eKTPOCTaHUMAM  Kak  MNjaHoBas

MOLLUHOCTb 3/IEKTPOCTaHU UM UK nnaHoBasa MOLHOCTb OTAE/IbHOrO arperara.

S.2.4.4 PeMOHTHbIe CXEMbI

PEMOHTHbIe CXeMbl OO6bIYHO 3afal0TCA M KOHTPOAMPYHOTCA BHELIHUMU
LleHTpamMu ynpaBneHns. TUNUYHbIE CXEMbl BKHOUAOT CNeayHoLLee:

a) aBTOMATU4YECKWUiA COPOC HarpyskM reHepaTOpPOB MNPU  M3MEHEHWUU
KOH(Mrypauum 3neKTpUYeckol Ccxembl (gns  obecneyeHus  AUHAMUYECKON
YCTOWYMBOCTN);

6) aBTOMATMYeCKMn COpPOC HarpyskM reHepaTopoB AN PeryanpoBaHus

4acTOThl,

B) KPaTKOBPEMEHHYH MOAMEPXKKY HanpshkeHUs ans  AUHAMUYECKOW
YCTOMUYNBOCTMU;
r) NPMMEHeHNe TOPMO3HOI0 pPe3ncTopa ANs AMHAMUYECKON YCTOMUYNBOCTM;

[) YMeHblLEHNe MOLLHOCTN Harpy3ku Ans perynnpoBaHns 4acToTbl.

37



FOCT P 55563 -2013
KomaHabl 6yayT nepefaBaTbCsl OT LieHTpa YNpaBeHNs Ha 3NeKTPOCTaHLMIO.

O6HOBNEHME U BpeMsi OTKIMKA cucTembl ynpaBneHus [3C  aBnsoTCA
KPUTUYECKUMM U OO/KHbI  ObiTb MOAPOOGHO PACCMOTPEHbI MpU  pa3paboTke

PEMOHTHbIX CXEM.

5.2.4.S LlenoCTHOCTb AaHHbIX

HagexHble faHHble 0 pexume [3C o04YeHb BaXHbl [N CUCTEMHbIX
neictenn. OwmMbKa B AaHHbIX OfHON CTaHUMWM OyAeT CKa3blBaTbCS Ha AENCTBUSX
onepaTopa CWUCTeMbl A0 Tex nMop, Moka npobnema He O6yfeT onpefeneHa wu
yCTpaHeHa C TMOMOLbI PYYHON KOPPEKUMM [aHHbIX WU NYTEM BBELEHMS
aflbTEPHATUBHOTO UCTOYHUKA AaHHbIX.

Mpn npoekTnpoBaHun ACY TI 'SC [onXHbI OUeHWBaTbCcA TpeboBaHUSA
HafeXHOCTU WHMopMaLMM W MOCNeACTBUA OWKNOOK AN MECTHbIX W BHELUHEN
cuctem ynpasneHus. ACY TI M'3C gomkHa 6bITb OTCTpaHeHa OT c60eB, KOTOpbIe

BIMAKOT Ha PEXUM pa6OTbI CTaHUMN N 3HEPTOCUCTEMBI.

5.3 B03MOXHOCTUK cbopa faHHbIX

ACY TN I'2C pomkHa cobupaTb M 06pabaTbiBaTb AaHHble O PeXuUme W
coctosHun M3C.

[laHHble MOryT 3anpawnBaTbCs HEMOCPEACTBEHHO C /IOKaNbHbIX YCTPOIACTB,
TakuMxX, Kak npeobpasoBaTenn W [JaTtynku, WM C cuUcTeM cbopa [aHHbIX
HVKeneXxalimnx YpPOoBHEN ynpasieHWs. ITW  [aHHble MOryT 0To6paxaTbcs
nepcoHany, MCNonb3oBaTbCA B /IOFMYECKOW CXEMe YrpaBfieHWUs, nepeaasaTbCid Ha
6onee BbICOKWI YPOBEHb YNPaBNeHUS WU COXPAHATLCA W OKYMEHTUPOBATLCS.

VHdpopmaumnoHHble 06MeH Mexay KomroHeHTamn ACY TIN gomkeH 6biTb
opraHu3oBaH Ha OCHOBe CNeAyoLWmnX MNPUHLMNOB:

LeHTpanm3auna ynpasfieHns - (OpPMUPOBAHWE KOMaH[ ynpasneHus
YCTAHOBKON WAWN TEXHONOTMYECKMM OOBLEKTOM [J0MYyCKaeTCA TO/bKO CpeAcTBamut
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ero /IOKa/IbHOW  CUCTEMbl  aBTOMATMYECKOrO  YMpaBfieHUs WM MECTHOWA

aBTOMATUKW, NNMOO C BEPXHUX YPOBHEN yNpaBieHus;

NPUOPUTETHOCTb  YMpPaB/fieHUs - TP OCYLUECTB/IEHUM  PYYHOrO
MECTHOTO WAM  AUCTAHUMOHHOIO LEHTPa/IM30BaHHOIO YMpaB/ieHUs  BbICLUNIA
NPUOPUTET LO/MKHbI MMETb KOMaHAbl MECTHOrO YMpaBfieHUs, HU3LWWIA NpuopuTeT
- KOMaHfbl BepxHero (CTaHUMOHHOro) ypoBHa ACY TIT;

opraHusauus ropumsoHTasibHOro o6MeHa faHHbIMA - BBO4 B
NOKa/IbHble CUCTeMbl aBTOMATUYECKOro Yyrpas/ieHWs (arperatHoro YpOoBHS)
3HAYeHWU  TEXHOMOrMYeCcKMX MNapaMeTpoB, CUrHanu3aumm U BGJIOKUPOBOK,
MCNOMIb3YeMbIX B anroputmax  aBTOMATMYECKOro  yrpaBfieHWs,  [OJIKeH
OCYLLEeCTBNATLCA HEMNOCPEeACTBEHHO W3 MPOrpaMMHO-TEXHUYECKMUX KOMMJIEKCOB
CMEXHbIX  CUCTEM  aBTOMATMYECKOro  ynpaefieHMs M UHPOPMALUOHHO-
N3MepUTENbHbIX CUCTeM, 6e3 npeABapuUTeNbHON Mepefayn Ha BEPXHWI YPOBEHb

ACY TI1.

5.3.1 C6op v obpaboTKa aHasIoroBbIX CUTHAI0B

AHanoroeble cuUrHasbl  06bIYHO cobupaloTcas KW obpabaTbiBalOTCA C
MOCTOAHHOW Be/IMUYNHOW MHTepBana BpeMeHU. HekoTopble napameTpbl, Takue, Kak,
HanpuMep, TemnepaTtypa NOALIMMNHNKA, TMAPaBANYECKOe JaBNeHe Uav BUbpayms
MOTYT M3MepsATbCs 60/see 4acTo, YeM MapameTpbl, KOTOPble He W3MEHSAKTCS
6bICTPO (HanpuMep, YPOBEHb BOAbI).

K meTogam cbopa aHanoroBbIX CUrHan0B OTHOCATCS:

a) NepmoanyecKkmnini cbop AaHHbIX C MOCTOAHHLIM UHTEPBANIOM BPEMEHN;

6) M3MepeHne Mo OTKAOHEeHUI0. Mpy MaioM M3MEHEHUU KOHTPOIMPYEMOro
napameTpa 3arnoOMWHAETCA TOMbKO €ro HayalbHOE W KOHEYHOE 3HayeHMue.
MpomeXyTouHble 3HayeHMsi He ¢uKcupytoTcs. [pu  BbIXxoge napameTpa 3a
AOMYCTUMbIV MHTepBan (30Ha HEYYBCTBMTENbHOCTU) BCE 3HAYEHUS U3MEPSHOTCA U

(hUKCMPYIOTCSH C MaKCMManbHOWM YacToToiA;
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B) N3MepPeHre No HacTyneHnto cobbiTud. MpoLecc n3MepeHns 3anyckaercs

HacTynneHnem 3aAaHHOro cobbiTusa. JlaHHble Cco6uparTcd C  HaUMeHbLUUM
[JOMYCTUMbIM  UHTEPBA/IOM BPEMEHM OT TOYKM Havana W3MepeHus [0 TOYKU
OKOHYaHusA. [losiBNeHMe HOBOrO COObITUA BbI3blBaeT Mepe3annucb [aHHbIX
npeablayLLero n3MepeHus.

Mpn cbope n 06paboTKe aHanoroBbix curHanoB B ACY TIM F'3C JOMKHBI
obecneunBaTbCA:

- Nepuoanyeckuii onpoc AaT4YMKOB aHaNoroBbiX CWUrHanoB ¢ Tpebyemoit
yacTOTOI onpoca:

- NpoBepKa A0CTOBEPHOCT W NONYYEHHON UHDOpMaLUK;

- CrNa>xkvBaHne W3MepeHHbIX 3HAYeHWA B COOTBETCTBUN C TpPeboBaHUAMM
TEXHOMOrV YECKMX NOACUCTEM;

- ¢hopmMupoBaHNe MacCMBOB AOCTOBEPHOV aHanoroBOi TeXHONOTrMYeCcKOoi
nHdopmaumu;

- (bopMMpoOBaHME UHULMATMUBHbLIX CWUrHANOB NpPU BbIXOAE W3MEPSAEMbIX
napameTpOB 3@ FPaHUYHbIE 3HAYEHMSA.

KOHTponb  [OCTOBEPHOCTM aHanorosom MHopMaLmum — MOXKET
MPOM3BOANTbCA NO CMeAYOWUM KPUTepusam:

- NpefenbHbIM 3HaYeHNAM N3MepsAeMbIX napameTpoB;

- MaKCMMaNnbHON CKOPOCT U U3MEHEHNSA N3MEPSEMOro napameTpa;

- (PYHKUMOHANbHON 3aBUCMMOCTMW ME>KAY aHaNOroBbIMU BEUYMHAMU U
NOTUYECKON CBA3N MEXK /Y aHaNoroBbIMU U ANCKPETHLIMU NapameTpamu;

- COMOCTAaBNEHNIO Pe3yNbTaTOoB U3MEPEHUA OT Ay6AMPOBaHHbLIX AAaTUYUKOB
aHanoroBbIX CUTHA/IOB;

- 9TaNOHHbIM JaTunkam (Neprosuyeckunii onpoc).

Mo pe3ynbTaTaM KOHTPOAA [OmMKeH (OpMUPOBATbLCS 0606LLEHHbIN
npu3HaKk [OCTOBEPHOCTW. [o/MmKHa OblTb NpefycMOTPeHa BO3MOXKHOCTb
OnepaTUBHOIO UCKIYEHUA U3 06paboTKN CUTHANOB OT HEWUCNPaBHbIX JaTU/KOB.

KOHTpPONb OTKNOHEHNS CUFHANOB 3a AOMNYCTWMblE 3HAYEHUS BbINOMHAET CA

ANnAa AOCTOBEPHbIX CUITHaNoB C UMKIOM BBOAa aHa/loroBbiX CUTHA/OB. ,ﬂ,ﬂﬂ Ka>Kaoro
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curHana [JonmdkHa npeaycMaTpuBaTbhbCA BO3MOMKHOCTb 3afaHus [0 YeThipex

YPOBHell gonycTWMOCTM (yCTaBOK). 3HAYeHUs aHanoroBblX napameTpoB, Afs
KOTOpPbIX CYLeCTBYIOT YCTaBKU, AOMKHbI KOHTPOAMPOBATbLCA HA BbIXOAE U3

06nacTmn AONyCTUMbIX 3HAYEHUIA 11 BO3BPALLEHNMN B Hee.

5.3.2 C6op 1 06paboTKa ANCKPETHbLIX CUrHANOB

BONbLWMHCTBO aBTOMATU3MPOBAaHHbLIX CUCTEM MpeAsiaraloT perncrpauuio
nocneaoBaTeNlbHOCTU  AUCKPETHbIX CO6bITMIA (BKA./BbIKMA.). ACY Tl pomkHa
faBaTb OTMETKY BPEMEeHW C [A0CTaTOYHbIM  paspelleHnem, 4Tobbl WUMETb
BO3MOXHOCTb  aHa/iM3npoBaTb COCTOSIHME W MOBefeHUe 060pyaoBaHusA U
ObICTPONPOTEKAKOLLMX MPOLECCOB.

[ANCKpeTHble CO6LITUA, TOUKN TPEBOTM N M3MEHEHUSI COCTOSIHUS SIBAAIOTCA
BPEMEHHbLIMM NpPU3HaKaMy M COXPaHAOTCS B 6a3e faHHbIX 4na 6yayLlero aHanmsa.
Mpumepamun ANCKPETHBLIX COCTOSAHWIA ABNAKOTCA:

a) TOYKM COObITWIA, TaKNUX Kak cpabaTbiBaHWe pefe, BbIKIKOUYEHME arperaTta
W1 MHblE JeNCTBUA onepaTopa;

0) TOUKM TPEBOIM, TakKMe Kak HW3KOe flaBNeHne, BbICOKas TeMnepartypa;

B) TOYKM COCTOAHWA, Takue KaK no3uumMa npepbiBatens, no3uums
KOHTPONbLHOIO BbIK/KOYATENS.

[VCKpeTHble CUrHaAbl pas3fensaiTCcas Ha [Be TPynnbl: NacCUBHblE ”
MHWUMaTUBHbIe. CH0p M 06paboTKa CUrHANOB Ka>K oW rpynnbl NPOU3BOAATCA MO
pasHbIM anropuTMam.

Cbop U o06paboTKa MaccUBHbIX AUCKPETHbLIX CUTHANOB  AOMKHbI
obecneunsaThb:

- NepUOANYECKNIA ONPOC AUCKPETHbIX CUTHAN0B C 3afaHHbIM NS Ka>KAoro
13 HUX LUKIOM 0npoca;

- KOHTPO/ib JOCTOBEPHOCTU AUCKPETHbBIX CUTHANO0B C Y4eTOM IOrMYecKoro
aHanm3a TekyLein nHpopmayum;

-perncTpaynio BpemeHn eBoga CUrHaioB:
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- hopmupoBaHue 1 06HOBNEHNE MACCUBOB OCT OBEPHOI MHGOpMaLMW.

C60p  MHMUMATWBHLIX  AWCKPETHbLIX  CWrHaNOB  MPOWU3BOAMTCA MO
npepbiBaHnio, a Ux o6paboTka - NO crneunansHOn nporpamme. Mpyu NosiBNEHNUM
no60ro AOCTOBEPHOrO WHWLMATWBHOIO CUrHana OH (UKCUpyeTCa C MEeTKOM
BPEMEHM.

AMCKpPeTHLIMM LensiMy NOCTOSHHOIO0 TOKa A0MKHbI ObITb BbINONHEHbI:

- Llenu curHanusauum;

- Lenu 6NIOKMPOBKY 1 yNpaBneHns.

5.3.3 OG6Hapy)XeHue mo)apa, MnoXxapoTylleHne U ob6ecrneyeHune

6e3onacHOCTU KA

CoBpemeHHas MOJeflb M OCHOBHble MpUHLMNbI ynpasneHus MIC yaensaoT
MOBbLILLEHHOE BHWMaHWe K CBOEBPeMEHHOMY OOHapy)eHuto noxapa. ACY TI
F9C MOXeT OCYyLeCTBAATb TeKyW Ml KOHTPO/ib MapaMeTpoB, MO3BOMAKLLNX
06HapYXWUTb NoXap, MMeeT BO3MOXKHOCTb 3anpalinsaTb faHHble 06 06HapyXeHUn
noxapa, QuabTpoBaTb WX MNPU MNOMOWM MNPOrpaMMHOro obecneyeHns u
npeaocTaBNATb NEPCOHany CTaHLMM 060CHOBaHHbIV NiaH AelCTBUIA.

[lelicTBMA MO ynpaBneHW0 MOXapHON 6e30MNacHOCTbI0, Hanpumep, Takue
KaKk aBTOMaTMYeCKOoe 3aKpbiBaHWe ABepeil U BbIK/OYEHWE BEHTUNATOPOB, MOryT
ObITb 3anyweHbl ACY TI1. T10CKONbKY MOXapHble WHCTPYKLUU W3MEHSAKTCA U
MOryT TpeboBaTb OTAeNbHOro (MPOTMBOMOXAPHOr0) YNpaBfeHUs, AeicTBytOLLNE
npasuna NPOTUBOMOXAPHOI 6e30MacHOCTU A0/MKHbI ObiTh MPOBEPEHbI MPexae,
yeM OHM 6yAYT BKNHOYeHbl B cocTaB ACY TIN M'3C.

Mo>kapHas  6e3omacHOCTb 06bekTa  obecrneynBaeTCss  CUCTeMaMu
npefoTBpaLLEHNA No>Kapa U NPoTUBOMOXKAPHON 3alnThbl.

CucTema no>kapHoi 6e30MacHOCTM BbINOMHAET ChejytoLine 3afaqn:

- NpefloTBpalLeHne BO3HUKHOBEHNA NoOXKapa;

- obecrneyeHnme no>kapHoi 6e30MacHOCTU /AeN U MaTepuanbHbiX

LlEHHOC T €eiA.
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MpoTuBonoXKapHas 3aluTa [AOCTUraeTCAa MPUMEHEHUEM ClefyHoLLINX
cnoco6os:

- NMPUMEHEHNEM CPeACTB MNO>KapoTYLeHs U COOTBEeTCTBYIOWMUX BUAOB
NO>XKapHON TEeXHWKMU;

- MPUMEHeHNEM aBTOMAaTUYECKMX YCTAHOBOK MOXKAPHOM CuUrHanusauum w
No>KapoTyLleHus:

- OpraHusaLuei cBOeBpeMEeHHOI0 OMOBELLLEHUSA U 3BaKyaL W Noaeil.

Curnasnbl 0 no>kape, cpabaTblBaHUX U COCTOAHUN YCTAHOBKMN B JEXKYPHOM
pe>xumMe nepegarTCcsa B MOMELWEHMS LeHTpansHOro nynbTa ynpasneHus (LIMY)
3C. B nomewenne LMY BbiBOgUTCA curHan «Mo>kap» € paclunpoBKoOi Mo
CeKumnAM.

Ons nycka aBTOMaTWYeCKMX YCTPOWCTB MOXKAPOTYLLUEHUA [NABHbIX
reHepaTopoOB MCMOMb3YKTCA BbIXOLHbIE CUTHANbI  3NEKTPUYECKONH 3aLUTbI
(andhepeHumanbHbiX 3aWMT 0OMOTKNM CTaTopa) U CUTHaN 0T aBTOMaTUYeCKMX
No>KapHbIX U3BeLLaTeNeil, ycTaHaBIMBaeMblX B «60UKe» reHepaTopa.

MycKk noXXapoTylweHuss  TpaHCPOPMaTOPOB  OCyLleCTBAAeTCA OT
00600LLEeHHOr0 cuUrHana BbIXOAHBLIX pefe 3aluT TpaHcopmaTopa (rasosas u
AndbdepeHymnanbHas 3awmuThbl).

Ana o6Hapy>keHus no>kapa B MOMeLLeHUAX AOMKHA ObITb NpefycMOTpeHa
yCTaHOBKa CreuuanbHbiX MNO>KapHbIX MW3BewaTenen: [AbIMOBbIX, TEMNI0BbIX U
nnameHu;

CucTemMa OMOBELLEHNS W YyNpaBneHWe 3Bakyauuei n0AeA npu noxkape

AOMKHA CO0TBETCTBOBATbL TpebosaHmsam CI13.13130.2009.

5.3.4 [aHHble 0 6e30MacHOCTU 3NEKTPOCTAHL NN

Be30onacHOCTb  9MEKTPOCTaHLMM CTaHOBWUTCS Bce 060nee BaXHOW ANS
COGCTBEHHWKOB, cTapatoLmnxcs MWUHUMU3MPOBATb BaH4aNN3M,
HECaHKLMOHNPOBaHHOE MPOHWKHOBEHME NtOAeii W BO3AENCTBME MPUPOAHbLIX
COObITUI, KOTOPbIE MOTYT NOABEPraTh PUCKY 6e30MacHOCTb NOAEA U HOPMabHYO
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pa6oTy npegnpuatusa. WMHhopmauus o 6e3onacHOCTW, MpeAcTaBlieHHas Ha

LueHTpanbHOM wWwute ACY TI1, ynpouiaeT n fenaeT 6e3onacHee Ans nepcoHana
CTaHUMN CUCTeMY 3aLUNTHI.

Mog 6e30nMacHOCTbIO  3NeKTPOCTAHUMM  MOHUMAaeTCA 6e30macHOCTb
paboTbl Nt0gein, 060pyL0BaHUA U COOPYIKEHUIA.

NHdopmaums o 6e30macHOM COCTOSHUM 060pYAOBaHWS, COOPY>KEHUA U
TEXHONOTMYECKUX NpPoLEeccoB cobumpaeTcs OT BCeX KOHTPOMMPYEMbIX U
ynpasnsemblx 06bekTOB [3C apTOMaTWUYeCKM WAM  UHBbIMU  crnocobamu.
MonyyeHHaa vHopmaunsa foM>KHA 6bITb BHECEHA B COOTBETCTBYHOLWME pasgensl
6a3 gaHHbiXx ACY TN F'9C u oTyeTbl 0 6e3onacHOCTU (hyHKUMOHMpPOBaHUA TIC
3a OTYETHbIN NHTepBan BPEMEHN.

Ana cTaHuyuii, paboTawwmx 6e3 onepaTMBHOrO nepcoHana, MHgopmauus
[OMKHA BKIYaTb B Cebda UMGpOBYO, aHanorosyt, ayano-Bu3yanbHYHO
nHopmaumnio o FAC 1 OKpy>KarlLLel ee TeppuTopumn € LieNbio NpeaoTBpaLleHus
BO3MOXKHbIX MNPUPOAHBLIX, TEXHOTEeHHbIX WM TEepPPoOpUCTUYECKMX  (PaKTOopOB,
BAMSOLMX Ha 6e30MacHOCTb COOPY>KEHWA, 060pYyAOBaHUA WM HA OOBLEKTbI,
pacnono>xeHHble B6nu3n M3AC.

VHdopmaumsa gonmkHa no3sofsTh onpefenaThb (hakT, MPUUMHY, npouecc
aBapuitHoii paboTbl 3C, OUEHNTb BO3MO>KHble MOCNEACTBUA BO3HUKHOBEHMA

aBapun 1 Ny Ty ee noKanusauum uinkKeuaaLmi.

5.4 CurHanusauyms n gnarHoctmka

C6op 6onbworo obbvemMa MHGOPMaLUM O COCTOAHUU CTAHUUM WU CUTHANOB
TPEBOrN He ABNAETCA MOME3HbIM, KOrga 3ta MWH(opmauus He MOXeT ObiTb
06paboTaHa COOTBETCTBYHOLMM 06pa3om. BosmoxHocTn ACY T A0MXKHbI ObiTb
MCMOo/Ib30BaHbI AN COPTUPOBKM, 0T60PA M 0TO6PaXeHUs NHpopMaL K.

JKcnepTHble CUCTeMbl  (MPOrpaMmbl, OCHOBaHHble Ha WCMNO/b30BAHUN
3HaHWIA) MOryT (UIbTPOBaTb MH(OPMALMIO ANS OnepaTopa M UHTEPNpPeTUPOBaThb
CTeneHb TPEBOrM COObITUSA, KOTOPOE MOXET MPOM30WTU. DKcnepTHas cucTema
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MO>XET MOMOYb MepcoHany B OMpefeneHn MecTa BO3HUKHOBEHWUS HewTaTHON

CUTYyaLuUn 1 NOMOYb HANTW Ny TW pPeLeHns Npo6aembl.

OTobpaxkeHne BCero MNOTOKa W3MepsieMOM WHMOPMauuM onepaTuBHOMY
nepcoHasly CTaHUMM He HYXHO, TaK Kak C03[aeT WHMOPMaLMOHHYO MNeperpysky
nepcoHana. ACY TI pomkHa o6nagatb cpeacTBamMu 0T60pa, COPTUPOBKMU,
Knaccutmkauum, paH>XuMpoBaHuss U 00606ueHMa MHGopMaunn. OnepaTyBHbI
nepcoHan [AO/MKeH MNonayyaTb MHMOpMauMio nocne obpaboTKuM, KOTopas MOXET
NMPOM3BOANTLCA B TOM UWCAe 3KCMEPTHbIMW CMCTEMaMW NpeaBapuTenbHONM

06paboTKN MHGopMaL K.

5,5 OTyeTHas MHGopmaums

HeobpaboTaHHble faHHbIe, cObpaHHble ACY TI1, SBNsAOTCS HEO6X0AUMbBIMU
AN8 OTYETHON MHOpMaunn. basbl JaHHbIX ¥ CUCTEMbl NOATOTOBKM AOKYMEHTaL MM
ABNATCA MOLWHbIM WMHCTPYMEHTOM MOBbILWEHNSA 3PHEKTUBHOCTA YMpaBieHMUS
FSC. MHoro3agauHbiii pexxum ACY TIM nossonsieT obpabaTbiBaTb OTYETHYHO
MH(OPMALMIO BO BPeMSA BbIMOMHEHUS 3afa4y YNpas/ieHUs B peaslbHOM BpPeMeHU U
TEKYLMX KOHTPONbHbIX (YHKLNIA.

B03MOXXHOCTM JOKYMeHTaL N BK/IKOYAKOT ClieaytoLee:

a) perucTpaums nocneaoBaTefnibHOCTM CO6bITMIA. CobbITUA (DUKCMPYIOTCS C
TOYHOCTbIO [0 MUAIMCEKYHAbl ANS aHanv3a aBapuiiHbIX CUTyauuin un Lpyrux
COObITUIA, MPOTEKAKOLLUX C BbICOKON CKOPOCTbLIO;

0) aBTOMAaTM3NPOBaHHas permcTpauus cobbITHIA (onepaTopa).
JNeKTPUYECKNE N MeXaHWYecKme napameTpbl aBTOMATUYECKU PErucTpupytoTcs
Ha KaXXAblil Yac (nonyaca), 3a CMeHy, CYTKWU, HeLento, MecsLy

B) perncrpaums CTaTUCTUYEeCKUX AaHHbIX. BaXKHble faHHble 3anucblBaloTCs
Tak, 4YTtoObl WX aHann3 MPOXoAuNn B MPUOPUTETHOM pexume. CTaTUCTUYECKME
[aHHble UCMOoMb3YTCA 418 (POPMUPOBAHMS peLuatowmx npasui, Harnpumep, 4ns

COBEpLUEHCTBOBaAHNA anropuTma ontumunsauum pexuma M3C B 3HeprocucTeme;
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r OTYET O TeHAEHUMAX. [laHHbIe 3anuCbIBAOTCA A1 ONPEeAeNeHNs pPasBUTUS

CUTYaLMin 1 NNaHMPOBAHNA TEXHUYECKOTO 06CAY>XMBAHUA U PeMOHTA. Takxke 3Tu
JaHHble MOryT 6bITb MCMO/b30BaHbl B CUCTEME MIAHUPOBAHUA W OMepaTUBHOIO
ynpaB/ieHus.

ACY TI BepxHero (CTaHUMOHHOrO) YpOBHA ob6ecneynBaeT XpaHEeHue,
HakonneHne, 06paboTKy, AOKYMEHTMWPOBaHNE MHGOPMALMXA U OOMEH AaHHbIMMU C
YPOBHAMM BHELLHErO yNpaBneHus.

dopmupyemas 6asza fAaHHbIX O Tekyuwem pe>xume [3C nossonseT
noaAroTOoBUTbL 0OOMbWOW 00bEM  MHGOpPMAUMM  ANS  WUCNOAb30BaHMS  MpU
NNaHMPOBAHUN W YNPaBNEHUN PE>XKMMaMW Ha BbICWIMX NO OTHOWweHU K MIC
YPOBHAX yNpaB/ieHus.

And mcnonb3oBaHWsA NpW NNaHMPOBaHWM Ha BEPXHWIA YPOBEHbL NepeaarTCs
onepaTuBHbIE JaHHble, @ Tak>Ke 0TUYeTHaa AOKYMeHTauus.

CocTas ¥ BUL OTYETHbIX AOKYMEHTOB ONpeAenseTcs AeiCTBYHOWUMN
cTaHgapTamMmn u pernameHTamu. B 06593aTensHOM Nopsfke B COCTaB 0TUYETHOIA
AOKYMEHTauun AON>KHbI BXOANTb AaHHbIE O:

- 6esonacHocTun [3C, cnyyasx BO3HWKHOBEHWS aBapUiiHbIX PEXXUMOB C
yKazaHMeM BpEMeHM ero Havana, XpoHorpaduu W nNOCNefCTBMAX, BKIHOYaASA
yenoBeyeckne >KepTBbl, WM APYyroii MHopMauun, Heob6XO04MMOIR Ana  aHausa
MPUYNH BO3HUKHOBEHWS aBapUtHOIO peXXnMa W OLUEHKU NpaBuibHOCTU AeiCTBuUiIA
nepcoHana 3C;

- COCTOSHMKM 060pPYAOBaHUA U COOPYXKEHWIA, PEXKMMHbIE MapameTpbl 3a
Ka>K/blii OTUYEeTHON (4acoBOW WNM MOMY4acOBOW) MHTEpPBAN BPEMEHM B pamMKax
CMEHHbIX 1 CYTOYHbIX BEAOMOCT€li;

- BbIMOMHEHUW MN1IAHOBOTO PeXXMMa, KOTOpble NMO3BONAT OLEHWTb KayecTBO
niaHmpoBaHma U  3P@PEKTMBHOCTbL onTummusauun pexkuma [F3C  npu
NNaHNpPoBaHMN pe>KnMa 3HeprocucTeMbl;

- COCTOSHUM 060pyAoBaHUA U COOPY>KEHWIA, Heo6XOoauMble [ANA OLEHKM
TeHAeHUUA coxpaHeHns ux paboTocnoCcoOOHOCTU U YyTOYHeHMs rpaduka

NPOBeAEHNS PEMOHTHbIX PaboT.
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5.6 NHTepdelic ynpaBneHns TEXHUYECKUM 06CNYy>KMBaAHNEM

[aHHble, cobpaHHble ACY TI1, MOryT Mcnonb3oBaTbCs Ans paboTbl 6onee
CNOXHOWN cucTembl ynpaeneHuss M3C B uenoMm. ABTOMaTU3MpOBaHHas cucTema
ynpaBfeHns npeanpusaTveM, ynpasBastowas AeaTeNbHOCTbI0 CTaHLUMU Ha OCHOBE
AAaHHbIX KOHTPONA WM NPOTrHO3a COCTOSAHWSA, HY)XXAAeTCA B TEKYLLEN MH(opMaLnm
0 COCTOSIHUM obopyaoBaHus 3N1EKTPOCTaHLUN. Bonee nogpo6Ho
aBTOMaTU3MPOBaHHbIE CUCTEMbI YNpaBNeHns NpeanpusaTueM paccmaTpusaroTca

B APYTUX HOPMaTMBHbIX OKYMEHTax.

5.7 ApxnBnpoBaHue 1 BOCCT aHOBJIEHUE AaHHbIX

ApXu1BUpPOBaHME 1 BOCCTaHOB/IEHME AaHHbIX 0 paboTe MAC ABNAIOTCA OYeHb
BaXKHbIMW. TMOMHbIE, TOYHbIE, XOPOLLO OpPraHW30BaHHble AaHHble MO YPOBHIO BObI
M NPUTOKY, NO BbIpaboTKe 3NEKTPOIHEPTMM TpebytoTca 1A Lenein ynpasieHus
CTaHUMel 1 Lenein coXxpaHeHNs OKpYXXatoLLein cpeabl.

BoccTtaHaBMBaTb YTEPSHHYIO WHGopmauuio TpyaHo u goporo. ACY TI1
MOXeT cobupartb, COMOCTaBMATb, XpPaHUTb W 06pabaTbiBaTb [aHHble 6e3
[JOMONMHUTENbHBIX 3aTpart. 19 NPOeKTUPOBaHUSA CUCTEM LO/ITOCPOYHOTO XpaHeHUs
[AaHHbIX  Heob6XoAMMO OnpefenuTb Lelb WX UCNONAb30BaHWA, OXWUAaeMoe
KO/IMYECTBO AaHHbIX, PopmMaT M cnocob XpaHeHWs.

MporpamMmmHoe o6ecrneyvyeHne 1 faHHble JO/MKHbI COXPAHATHLCA MPWU aBapusx,
c60sX 1 0TKasax 060pyA0BaHNSA, B TOM YKUC/e NPW NOTEPe 31eKTPOCHaBXEHMS.

MpepbiBaHWe CBA3W N0KasbHbIX CAY €O CTaHUWOHHON 6a30i AaHHbIX Ha
BpemMs [0 24 4acoB He [O/DKHO MNPUBOAWUTL K MONHOW WM 4aCTUYHOW noTepe
TeKylleli aHanoroBoii M UMGPOBOM WHGOPMaUUM W cCUrHanu3auun. Ha Bpems
noTepy CBA3WM [aHHble [O/MKHbl COXPAHATbLCA B ONepaTMBHOW 06a3e [AaHHbIX
nokanbHoit CAY, opraHu3oBaHHOM MO NPUHLMMY, HaNpUMep, KONbLEBOro apxmBea.
BoccTaHOB/EHMe CBA3W  [O/DKHO aBTOMAaTU4YeCKM MNPUBOAUTL K Mepejaye

COXPaHeHHOW MH(opMauun B 06LLLECUCTEMHbIA apXB.
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MepeyeHb yunTbIBaeMbIX aBapwidi, C60eB U 0TKa30B 060pYA0BaHUS AO/HKEH

OblTb YTOYHEH Ha CTagUN NPOEKTUPOBaHMA NoKanbHbiXx CAY ACY TI.

5.8 TlnaHupoBaHWe 1 NPo» NO3MPOBaHME pexnma

ABTOMaTUYECKM COOpaHHble T[MAPOMETEOPONIONMYECKME AaHHble MOryT
MCMONb30BaTbCA ANA MAAHNPOBAHWNA ¥ MPOTrHO3MPOBaHUSA. Takas MH(opMaLUs, Kak
[aHHble MOroAbl M CTOKA pPeK MOryT WCMo/b30BaTbCA A1 KPATKOCPOUHbIX W
[O/ITOCPOYHbBIX MPOrHO30B peXmMma paboTbl 3HEPrOCUCTEMDI.

CobpaHHble aBTOMaTWKOA rUMAPOMETEOpPONOrnyeckne faHHble MOryT
MCnonb3oBaThCA ANA aHanu3a u nporHosa pe>kmuma M3C. MHdopmaumsd o noroge
MO>XeT UCNOoAb30BaThCSA A8 AONTOBPEMEHHOI0 MNPOrHO3MPOBAaHNA BbIPabOTKY
3Heprum, pacnonaraemon n paboyein mowHocTH MIC Ha ocHoOBE:

- WH(opMaLMnm 0 BpeMeHn HaxoXkpaewus A u gpyroro o6opypoBaHus B
paboTe ¥ pPemMOHTe, B TOM 4uCne B COOTBETCTBUM C MNAHOBbIM TFpadnKoB
OTK/0 YeHnii 060pya0BaHNS;

- [aHHbIX O TEXHONOTMYECKUX W OnepaTUBHbIX OrpaHUYeHUsX pexxkunma
paboThl A, a Tak>Ke n3MepeHunii Hanopa:

- (hbaKkTUYeCKNX 3HA4YeHWn pacnonaraemoii u paboyeld MOLWHOCTK 3a
3aflaHHblii Nepuoj BpeMeHW, B TOM 4uCie NepcrnekTUBHbIA, HA OCHOBE MNNaHOBbIX
rpacKoB OT KK YEHWIA:

- (hopMupOBaHMA Ha OCHOBE pacyeTa 3a OTYETHbI Mepuos CBOAHONA
BeIOMOCT M pacyeTHOI 1 pacnonaraeMoi MOLWHOCTW.

MepcoHany p[omkKHa ObITb [AOCTYNHA BO3MOXXHOCTb (hOPMMPOBAHUA
CBOZHOW BEAOMOCTMU MO 3anpocy B 1060 MOMEHT BPEMEHM 3a PETPOCNEKT UBHbIA
nepuoa N60i ANMTENbHOCTM U NEPCNEeKTMBHbLIA NEPUO] AMMTENbHOCTHH [0

O/IHOTO rofa.
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5.9 [ocTyn K AaHHbIM

MepcoHan [3C wmmeeT npaAMoOli AocTyn K AaHHbiMm  ACY Tl B
COOTBETCTBUM C YTBEP>KAEHHbIM NpaBoM AocTyna K WHpopmauuun. [Mpaso
[JOCTyna npegHasHavYeHo 3aWnTUTbL LeNoCTHOCTL 1 gaHHble ACY TrI.

MPOEKTHbIMW peleHns MU No nocTpoeHnto ACY TI gomKHbl ObiTb
npegycMoOTpeHbl Mepbl MO HEAOoMYLEeHW HeCaHKLMOHMPOBAHHOIO focTyna K
MH(OpMaLUM  CUCTEMbl C  LUENbl0  ee  UCKaXKEeHUs,, YHUYTOXKeHus nunbo
MCNoNbL30BaHNS.

3awuTa uHgopmaumn B ACY TIM 0T HeCaHKLMOHMPOBAHHOrO focTyna
[OMmKHa o06ecneynmBaTbCa KOMMIEKCOM MNPOrpamMMHO-TEXHUYECKUX CPeAcTB U
OopraHu3aLnoHHbIX Mep, BKIKOYas:

- MAEHTUMMKaUU W NPOBEPKY MNOAMMHHOCTU CyObeKTOB fgocTyna npu
BX0Ofle B CUCTeMY:

- perncTpaumnio cobblTuii BXoAa/BbiXxoaa CyObeKTOB AoCTYyna B cMCTeMY/u3
CUCTEMbI C METKON BPEMEHW, Y4eTHOI 3anncbio, Noa KOTOPOI ocyllecTBAasnach
nonblTKa BXoAa, pe3ynbTaToM MonbITKK;

- perncTpauuio  CcobbITWA NPOrpaMMHOrO  OCTaHoBa, 3arpyskun u
MHWUManM3aLmum onepauyoHHoin cucTembl y3nos ACY Tl cMeT KO BpeMEHMU;

- (hM3MYECKYD OXpaHy YCTPOWCTB U HOCUTENEN WMHGOpMaunU, KOHTPONb
pocTyna B cepeepHble ACY T n xpaHunuie HocuTenei nHpopmaunm;

- nepuofuyeckoe TecTupoBaHue (YHKUMIA CUCTEMbl 3alWnTbl OT
HeCaHKUMOHMPOBAHHOIO  AOCTyna C  MNOMOWbLK  TEeCTOBbIX  Mporpamm,
UMUTUPYIOLLMX NOMbITKN TaKoro gocryna.

TexHuuyeckue mepbl JOMXKHbI NpeaycMaTprBaTb pasMeLleHne TexHUYeCKnX
cpeacTs ACY TI1 B noMelleHnax, 3aluleHHbIX OT AoCcTyna nud, He UMEeLmX
ponycka Kk paéoTe ¢ MNTK.

OpraHusaunoHHble Mepbl AOMKHbI 06ecneynBaTb BbINOAHEHWE paboT Mo

akcnayaTauum u obeny>kusaHuio ACY Tl nepcoHanoMm pasfMuHblX KaTeropun

49



FOCT P55563-2013
TONbKO B npejenax CBOEW KOMMETEHUMW, OrOBOPEHHON  AOM>KHOCTHbIMY

VHCTPYKLMUAMU, 3KCNAyaTalLMOHHON N PEMOHTHON LOKYMEHTaumen.

3awpmTa [o/mKHa ob6ecneyunBaTbCA Ha BCeX TEXHONOMMYECKMX 3Tanax
06paboTK/ MHOpPMALUM 1 BO BCEX PEXKMMAx (MYHKLUMOHWPOBAHWUA, B TOM yucre
MpW NPOBeLEHNN PEMOHTHbIX U pernaMeHTHbIX paboT.

Heo6X04MMOCTb  UCMONb30BAHWA  BHELUHUX  3/1IEKTPOHHLIX  HOCUTenen
nupopmauum B MTKACY T gondkHa 6bITb MUHUMU3MPOBAHA.

3awmTa uHopmMaumMym OT HeCcaHKUMOHWPOBAHHOTO A0CTYyna [omKHa
obecrneunBaTbca B cooTBeTCTBMM ¢ [TOCT P 50739 u pykoBoAsLIUM

AOKyMeHTOM ///.

5.10 Tpeb6oBaHUA K KBanugpukaumm n obyyeHune nepcoHana

ACY TN TI'SC npeagnonaraet paboTy' ¢ NOArOTOB/IEHHbIM MEPCOHANOM
cTaHuun. Tak kKak ACY TI no3sonseT MOAeNUpoBaTb aBapuiiHble PeXuMb,
cucTeMa  MOXeT  yayywuTb AeliCTBMS  nepcoHana B YCNOBUSX — peanbHOM
ypes3BblYaHOW CUTyauuun. YrpasleHWe HOPMasbHbIM PEXMMOM CTaHUUKU Ha
OCHOBE [laHHbIX O TEKYyLleM COCTOSIHWM, B3auMO[ENCTBME C NEepCoHaNoM Lpyrux
nofpasfenieHnin 1 cny>X6 BHELIHEro ynpaBfeHns MOryT 6biTb U3y4eHbl BO BpeEMS
NpPaKTMKK/obyyeHUss mepcoHana ¢ Mcnonb3oBaHneM cpeacTs ACY TI.

Jlonyck nepcoHana K akcnayaTauuv nporpamMmmHbIX ¥ TEXHUYECKUX CPeACTB
[OMKEH NPOM3BOAMTbLCA NOCNe NPoBeAeHUs 00yyeHus B CepTURULMPOBAHHOM
npom3soanTeNnem 060pyL0BaHHOM Y4YeOHOM LEHTpe.

B o6beme Kypca 06yyeHus aKcnayaTauMoOHHOro nepcoHana AOMKHO OblTb
npesycCMOTPEHO:

- 6a3oBoe 06y4eHue;
- 00yyeHMe npy NPOU3BOLACTBE MOHTa>KHbIX W HaNag04HbIX paboT.

Ba3zoBoe o0O6yyeHue nepcoHana [LOMKHO NPOBOAUTLCA B NEPUOL,

npefLwecTBYOLNIA HaYany MOHT a>KHbIX paboT.
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MpegmeToM 06y4YeHMA  [OMKHO ABMNATLCA  U3YUYEHWe  TEeXHUYECKMX

XapakTepucTuK KomnoHeHToB ACY TI1, MeTOLOB UX NPOBEPKN U ANATHOCT UKW,
o6Cny>kuBaHusi, Hanafku ¥ NporpaMMMpOBaHNSA, KOMMOHOBKM  TEXHUYECKUX
CPeACTB B COOTBETCTBMM C MNPOEKTHOW [AOKYMEHTaUWeR, apXuTeKTypbl W”
opraHusauum B3auMofencTBuA KomMnoHeHToB ACY TIN, mMeTOAOB ynpasneHus
pe>kuMmamy F'3C 1 cocTosHMEM 060pyA0BaHNS U COOPY>KEHUI C MCNONb30BAHUEM
cpeacTB ACY T

OO6yyeHne Npy NPOU3BOLACTBE MOHTaXKHbIX W HanafouHbIX paboT A0MKHO
BKNOYATb MNPaKTUYECKyl0 MNPOBEPKY 3HaHWA, MNOMAYYeHHbIX B Xo4e 6a30BOro
00yyeHuns.

OG6yueHne onepaTWBHOIO nepcoHana [O/MKHO npegycmaTpusaTb 6a30Boe

npodyeccnmoHanbHoe o0byyeHue.

5.11 TwunuyHble NnapameTpbl ynpaBnieHus

B Tabnuue 2 npuBefeHbl NPMMEPbI TUMMYHBIX NapaMeTpoB BBOAA W BbIBOAA,
Heo6X0AMMbIX ANS BbIMNOMHEHUS (PYHKLMIA yripaBneHns. DTOT CNUCOK He SBNSeTCA

3aBEepPLUEHHbIM WM BCECTOPOHHWMM, OH MPOCTO WAMKOCTPUPYET HEKOTOopble

CUTyauum, KoTopble cneayeT NpeaycMoTpeTb Mpu NpoekTupoBaHum ACY Tr1.
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Ta6bnuua 2 - TWunNUYHbIE MapaMeTpbl, HEO6XOAWMbIE [A/S  BbIMOMHEHNS

aBTOMaTU3NPOBaHHOIO ynpaB/ieHUA

YnpasnswoLlee BxogHble faHHbIe BbiBogpl
BO3eiCTBUE

Myck/ocTaHoBKa arperata OrpaHnunTenb OTKPbITUA CHATME C TOPMO3a

OTKpbITHE OTKpbITUE HanpaBAsIOLWEro
Hanpas/AIOLLEro annapara wnapata

CocTtosHue BbikItoyatens KnanaH oxXnaxAaatoLLen

MmapaBnuka perynstopa  SORP!

CKopocTb arperata 3afalouyn reHepatop

3alWnTHbIe pene arperara Liens (cxema) mycka

Bbikntoyein ne/oTKOUEeHWE
BbIK/KOYaTENS

Hanps»eHue reHepatopa

CuHxpoHu3aumns arperata CKOpoOCTb BpaLleHns Boibop BbIKOYaTeNs
arperara. OTKNHOYEHNE
OTKpbITHE BbIK/1HOYaTENS

HanpaBAAOLWEro annapara Bbl60p arperara

CocTosiHMe BbIKOYaTeNs Perynstop 4aCTOThI

HanpsbkeHue reHepatopa BpalLeHns

HanpsikeHune Ha TUHaxX  Perynarop HanpshKeHus

BefeHne  HopManbHOro COCTosHMe arperata BbIGop arperata
PeXVUMa(aBTOMATUYECKOR  Ayrypuag u peakTWBHas PerynaTop Y4acTOThl
ynpaB/fieHVe reHepawmei) MOLLYHOCTb BpaLLieHIs

3awmTa arperaTa

3agaHHoe 3HauyeHue
(KOHTpO/NbHasA TOUKa)
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Mpopgon>keHnne Tabauubl 2

Ynpasnsouee BxogHble faHHble BbiBoAbl
BO3[elCTBME
MepeBog B pexxum Omxatne BOAbI 13 Perynartop 4yacToTbl
CVMHXPOHHOrO oTcacbiBatoLWen TpyobI BpaLLeHus
KOMMeHcaropa AKTUBHas U peakTWBHas HamarHMuMBaHWe
MoLLHOCTL Omxartue BOAbI "3
oTcacblBaroLLein TpyObl
Bbi6op arperata
OonTummusayms TypouHbl Bopgosabop OTKpbITHE 3aTBOpa

Yron nosopota nonacteii BEPXHETO bbeda

TYpPOUHBI

OTKpbITHE

HaNpasNAIOLLETo annapara pery nynoganme MowwyHOCTH

AKTMBHaa W peakTuBHada A

MOLLHOCTL PacnpefienieHe MOLLHOCTM
Pacxop vexay A
YnpasneHue Mepenag ypoBHA Cuctema OUNCTKMN
COpOoYy/iepXnBatoLLei (oTHOCUTENbLHOE CopoyepXKuBaroLL et
peLLeTKoM [laBfieHne) )eLeTKm
PerynaTtop 4yacToThl
BpaLLleHus

OTKpbITUE HanpaBASOLWEro
annaparta
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Mpopgon>keHnne Tabauubl 2

Ynpasnsouee
BO3[elCTBME

3arnycK 13 0CTaHOB/IEHHOrO
COCTOAAHUSA («YepHbI»
cTapT)

YnpaBneHue 6a3ncHol

Harpy3Ko

YnpaeneHue
HanpsXXeHnem
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BxogHble faHHble

Pene 3awwnTobl
Hanps»xeHve Ha WwnHax
CocTosiHMe reHepaTopa
CocTosiHMe BbIK/OYaTeNS
Hanps»xeHve reHepaTopa

Y aenbHasi MOLLHOCTb

CocTtosHue arperarta

AKTUBHas W peaKTnUBHaA
MOLLUHOCTb

OTKpbITHE
HanpasnAloLLEero annapara

OrpaHunyeHne OTKPbITUA

3agaHHoe 3HayeHue
(KOHTpO/IbHAsA TOYKa)

CocTosiHMe arperarta
CocTosHMe BbIK/OYaTENA

AKTVBHas W peakTWBHas
MOLLHOCTb

Hanps»xeHne Ha LWNHaX

3agaHHoe 3HayeHue
(KOHTpO/IbHAs TOYKa)

HanpshkeHue reHepatopa

BbiBogpl

3anyck reHeparopa
CuHXpoHM3aLms arperara

OTKNHOYEHNE
BbIK/1HOYaTENS

PerynaTop
BpaLLeHus

HacCTOoThl

Perynatop HanpsXeHus
Bbi6op arperata
Bbibop BbikNtOUaTens

PerynaTtop
BpaLLeHuns

4acCTOTbl

OTKpbITHE 3aTBOpA

Bbibop arperara

Perynsitop HanpskeHus

Bbibop arperata
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OkoHYaHve Tabnuupl 2

Ynpasnsouiee BxogHble fjaHHble BbiBoAbl
BO3MeNCTBME
Cxembl ycTpaHeHUs iHnummposaHme cepsuca OTKOYEHNE BbIKOYaTeNs
HencnpaBHOCTEM yAaneHHoro focrtyna

Bbibop BbIK/tOYaTeNs
Bbi6op reHepaTopa

CocTosiHMe BblKNKOYaTens
CocTosiHMe arperarta

CucrtemHas yactoTa

6 ApPXNTEKTYpPa CUCTEMbI, KOMMYHUKaLUN U 6a3bl JaHHbIX

6.1 OO6LLMe NoMoXeHUsI

ApXMUTEKTypa CUCTeMbl OMpeaenser pacrosoXeHne W B3aNMOCBA3N
KomnoHeHToB ACY TI ['3C, BKIOYaa WHTepdeicbl CBA3XM C OnepaTUBHbLIM
nepcoHasom.

Apxutektypa ACY Tl onucbiBaeT annapatHble W MNporpaMmHble
KOMMOHEHTbI, KOH(Urypauuio CceTu, MNPOM3BOAMTENIbHOCTb, HaLeXHOCTb U
PEMOHTOMPUIOLHOCTUA CUCTEMBI.

Mpon3BOANTENLHOCTL, HAAEXHOCTb W PEMOHTOMPUIOLHOCTL  CUCTEMBI
paccmMaTpuBalOTCA B [PYrUX MyHKTaX HACcToALWero craHjapta. OTW  acrekTbl
3aBUCAT OT apXWUTEKTYpbl CUCTEMbI. ApXWUTEKTypa cuctembl ana M3C AomkHa
yunTbiBaTb TakMe (akTopbl, KaK KO/MMYeCTBO, MapameTpbl WM TUMbl TYpOUH U
reHeparopos; paboTa B reHepaToOpHOM WM B TEHEPATOPHOM W HACOCHOM PeXxmmax
(ana TA3C); BcnomoraTenbHoe 060pyAoBaHWe CcTaHuuW; pabota ¢ wuanv 6e3
ornepaTMBHOIO nepcoHana.

LLnpoknini BbIGOpP anmapaTHbIX, CETeBbIX KOMMOHEHTOB, MPOrpaMMHOro
obecneyeHus, 6a3 AaHHbIX NO3BONAIOT BbI6GPATb 3IKOHOMUYHYIO apxuTekTypy ACY
T, yLOBNEeTBOPAIOLLYIO Lie/IM aBTOMATU3aLUN CTaHLMN.
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ApXMTEKTYpa OTKPbITbIX CUCTEM 06M1aJaeT TakKUMU MPeVMYLLECTBAMMU, KaK

BO3MOXXHOCTb  pacCLUnpeHnA 6e3 MOnHoro nepenpoekTnposaHnNa CUCTEMBI,
NCMNOMb30BAHNS  HOBbIX  TEXHOMOT WA N TEXHONOTNYECKNX 3/1EMEHTOB,

YCTONUYMBOCTb K NPEXAEBPEMEHHOMY MOPaNbHOMY U (DU3NYECKOMY CTapeHMUIo.

6.2 Knaccupukaumsa cuctem

6.2.1 KpaTkuin 0630p

JocTmkeHnss B 006nacT¥  KOMMbKOTEPHbIX TEXHOMOrMA NpefoCTaBAAOT
LLUMPOKNIA BbIGOP pasnuuHbIX apxutektyp ACY TI M'SC. B HacToslem cTaHaapTe
He paccmaTpuMBalOTCa BCE BO3MOXHbIE KOH(UrypauuM aBTOMaTU3MPOBAHHbIX
cUCTeM  ynpaeneHus. PaccmaTpmBaloTCs  TONbKO ~ COBPEMEHHble WK

NPoEKTUpYeMble AN NPUMEHEHNs B 6nmxkaiiiem 6yayulem ACY TN M3C.

6.2.2 Knaccngpmkaums apxutektyp ACY T raC

EcTb [Ba OCHOBHbIX TWMa CUCTEMHBLIX apXUTEKTYp, ucnofb3yembix B ACY
TN rac.

MepBblii  npegnonaraeT  WUCMoO/Mib30BaHWE COBGCTBEHHbIX  (YHUKa/bHbIX)
annapaTtHbIX CPefCTB M MPOrpaMmMHOro o6ecreyeHus, NPOTOKO/0B 06MeHa 1 CeTu
nepefayv faHHbIX. Takme CUCTEMbl MPUHATO Ha3blBaTb 3aMKHYTbIMU.

BTopoii opueHTUpPOBaH Ha MCMNO/Mb30BaHME COBMECTUMbIX annapaTtHbIX W
MPorpaMMmHbIX CpPeAcTB, MPOTOKONOB O6MeHa W CceTeli nepefayv LaHHbIX W T.A.
Takune cMcTeMbl Ha3blBAOT OTKPLITLIMU.

Mpumepbl NMPUMEHEHUSA U OCHOBHbIE KOMMOHEHTbI IBYX OCHOBHbIX K/1acCOB

CUCTEMbI NMOKa3aHbl BTa6}'II/IL|,e 3.
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Tabnuua 3 -

rMAPO3NEKTPOCTAHLINIA

Tunbl cucTem

TpagnuymoHHoe
CynepBu3opHoe
ynpas/ieHue

3aKpbITble

OTKpbITbIE

Knaccugpukaumm

cucTem

MpumMepb! MCMOb30BaHUSA

CucTemMa AMCNEeTYEpPCKOro
yrnpaBneHus

ABTOHOMHbIE ~ CUCTEMbI
(cocTosiwme n3
NOKabHbIX
O0AHOMYHKUMNOHAbHbIX
KOHTPO//1EPOB)

KoHTponnepel
ynpas/ieHuns
KpynHOMacLUTabHble
CUCTEMBI yrnpasneHus
3HeprocucTemamu,
cucTembl cbopa faHHbIX U
AMNCMETYEPCKOro
ynpaeneHus (SCADA)

M3C,

MOCTP 55563-2013

adBTOMaTM4eCcKOro ynpasneHUA

OCHOBHbIe KOMIMOHEHTbI

YHuBepcanbHble
cTaHuuK,
HenporpamMupyemble
yAaneHHble TepMUHANbI

YHUKaNbHble
KOHTPON/EPSI,
YHUKa/IbHble
onepaTtopcKue cTaHLmm

Mporpam Mmpyem ble
KOHTPO/INEPSI B
KOMMYHUKaLMOHHO

cetu, ceTeBble
MepcoHanbHble
KOMMbOTepbI nnn
paboune cTaHuuu,
nporpammupyemble
cpefcTBa
ANCTaHLUMOHHOTO
ynpasieHus

6.2.3 ®YHKLMOHA/IbHOE 1 TeEPPUTOPUANbHOE pacnpeaeneHmne

@®YHKUNOHANLHOE 1 TEPPUTOPMAIbHOE pacrpejesieHne ABSEeTCA 0,U,HOI7I n3

XapaKTepucTuK

(hm3nyeckoe

ACY TIl.

pasMeLLleHue

TeppuTopuanbHoe

obopygoBaHua  ACY

pacnpegeneHue

onncbiBaeT

TM.  ®yHKUWMOHa/bHOE

pacnpeneneHne noKasbiBaeT WCMOJ/Ib30BaHNE yCTpOVICTB ana peweHuna 3agad

ynpasneHus

TEXHONOTNYECKNMMU

pacnpeaennTenbHbIM YCTPOWCTBOM U T.4.).

INeMeHTamun

rac (arperartom,
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6.3 XapaKTepuUCTUKUN CTPYKTYPbl CUCTEMBI

6.3.1 OO6uiMe NOMoXKeHUS

XapakTepuCTUKN apXMTEeKTypbl CucTeM aBToMatuzauum [3C TpebytoT
6a30BOro0 MOHMMaHWA CTPYKTYpbl nepefayun AaHHbIX (M CBSI3AHHLIX C  HUMMU
CTaHZapToB), KOTOpble  06ecrneymBaldT  CBA3b  MeXAy  KOMMbOTepamu.
KoMMyHMKaLMoHHas ceTb 06ecneynBaeT CBA3b BbIYMCAUTENbHbLIX PECYPCOB Tak,
yToObI MH(OpPMaLKMS 6bina nepejaHa Tyaa, rae oHa HeobxoamMma. XoTs h3nYecKu
CXeMa CBSA3V KOMMbIOTEPOB 3aBMCUT OT KOHKPETHbLIX YCMOBWUWA W MPUIOXKEHWUNA,

KOTOpPbIE OPraHN3yroT €ee, KOMMbTEPHaA CETb MOXET ObITb npegcrtaB/ieHa Tak, Kak

rnokasaHo Ha pucyHke 1

PucyHok 1- KomnbloTepHas KOMMYTaUWOHHas CeTb

B ocHOBe Nt060I CEeTM KOMMbIOTEPHOI CBA3M HAXOAWUTCS 06BLEKT Mepefgaqn

JaHHBIX.
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B pasHbIX cuCTeMax pasnnyatoTcst yrpaBisieMble MPOLEcchl (pasHble A3bIKM

OnucaHus, pasHble OMnepauyoHHble CUCTEMbI WM T.4.) U TeXHUYeCKUe CpeacTBa
ynpasneHus.

[na cornacoBaHus  onucaHwii  ceteli  ISO B COTpyAHW4YeCTBe C
MeXAyHapoAHbIM COKO30M 3/1eKTPOCBA3M pa3paboTany cTaHAapT B3aMMOAeNCTBUSA
OTKpbITbIX cucTem OSI B BUAe 6a30B0OI 3TaNOHHOW MOAENN.

BasoBasd 3TafOHHas CceMUypoBHeBasi abcTpakTHas Mmogenb OSl cTana
B&XHbIM  LIaroM B  PasBUTUM  KOHLEMUWW  COBPEMEHHbIX ceTeil. OHa
nonynspuavpoBana wuAerw 06Liell MOAeNM MpPOTOKO/IOB, PAaCcMOfIOXKEHHbIX Ha
Pa3IMUHbIX YPOBHAX W ONPefeNsolMX B3aMMOAENCTBME MEXAY CeTeBbIMY

YCTPOWCTBaMU 1 NporpamMmmMamu.

MpumeyaHus

1 OnuncaHune 6a30Boii 3TanoHHOM Mogenu npueedeHo B TOCT 28906.

2 Cepwsa [8J . cemeiicTBO CTaH4ApTOB AN ABYX HU>KHWX YPOBHER - (HK3NYECKOrO W
KaHanbHoro - 3TanoHHoin mogenn ISO OSI. 3Tw cTaHaapThl ONUCLIBAIOT CBA3b MEXKAY

YPOBHSIMM W UX CBSI3b C 3TanoHHoli mogenbto OSI.

6.3.2 CTaHpapTbl OTKPbITbIX CUCTEM

CTaHfapTbl B3aMMOCBA3aHHOCTM 060pYA0BaHUA NPUMEHSIOTCA K CUCTEMHON
KOMMYHWUKaLMOHHON nnate n nepudepuiiHbiM yCTPOMCTBaM.

CyLiecTBYIOT CTaHAapPTbl MOAK/OYEHUS nepudepuiiHbIX YCTPOCTB CBA3N C
napanfieflbHbiM 1 MocnefoBaTe/lbHbIM MHTepgeicom. Mpumepom napannenibHoro
COefIHEHNA SBNSIETCS MHTepdelic ManbiX KOMMNbOTEpPHbIX ceTeli (Small Computer
System Interface - SCSI), npumepomMm nocnefoBaTeNbHOro MHTepgeica - cepun
cTaHgapToB RS232, RS422 n RS485.

AMEPUKAHCKNIA MHCTUTYT 3HepreTmyeckmx uccnegosaHuii (Power Research
Institute - EPRI) npumeHunn aTanioHHy0 mMogenib OSI K 3NeKTPUYECKUM CUCTeMaM
1 Ha3Ban ee apXUTEKTYPOI MHXKEHEPHbIX KOMMYHMKauuin (Utility Communications

Architecture - UCA). UCA ycTtaHaBMBaeT CcTaHZapT A1 KaX[oro cnos
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aTanoHHon mogenu OSI, uyTto TpebyeTca AN COrNAWEHUA O MNPUMEHEHUN

Cneungmkaumm nNpoun3BOACTBEHHbIX coobuieHnidi  (Manufacturing Message
Specification - MMS), koTopasi ucnonb3yetrca B UCA ans ynpaeneHus m coopa

[aHHBIX.

6.3.3 OpraHusaumsa KOMMYHUKaLUA B CETH

6.3.3.1 O6uKne NofoXKeHUs

Pa3paboTka ycTpoiicTB aBToMatukm ACY T M'3C TpebyeT MCNonb30BaHNA

onucaHuin Ha 60nee BbICOKOM ypoBHE OSI - KOMMYHMKaLMOHHOM.

6.3.3.2 KOMMYHUMKaLWNN 1 3/1eKTPUYECKasA CeTb

Hanbonee BaXHbIMM NPUHLUMNAMU A8 YCMNEWHOro (YyHKLMOHMPOBaHUA
cetn nepegayn gaHHbix ACY Tl M'3C aBndATCa cnefyroume:

KaHanbl  CBA3W:  3/IEMEHTbl  CUCTEMbl  [O/MDKHbI  CBA3bIBATHCA
nocnefoBaTe/ibHbIMU NOPaspPsAAHbLIMUN TUHUAMU CBA3N;

- COOTBETCTBME OTpacneBblM CTaHAapTam: CeTb Mnepedayn [AaHHbIX A0/MKHA
COOTBETCTBOBAaTb (DOPMasibHbIM U HeOpMasibHbIM ((haKTUYECKUM - «[e-(haKTo»)
oTpacfneBblM CTaHAapTaM, 4To6bl BKIKOYATb LUMPOKWI Habop COBMECTMMOrO
060py0BaHMNS, U rapaHTUPOBaTb AOCTATOYHbIA CPOK ero cnyXobl;

- KO3()(hMLMEHT TrOTOBHOCTW: CeTb Mepefayn [aHHbIX [O/DKHA OblTb
CNpoeKTMpoBaHa A/1a obecrneyeHns MakCMManbHOro KoapguumueHTa roTOBHOCTH.
[ns 3TOoro cetb fOMKHA 06/1a4aTh BbICOKON OTKa30yCTOWUYMBOCTHIO W, BO3MOXHO,
(YHKLUMOHANMLHON M annapaTHON M30bITOYHOCTbHO;

- KOppeKTHas paboTa: CeTb nepedayn AaHHbIX [O/HKHA, KaK MUHUMYM,
MCMOoMb30BaTb MeTOAbl 0OHapYXeHUs OoWnBOoK, YTOObl MPeaoTBPaTUTL MOJMyYeHUe

N UCNOJIb30BAHUE UCKaXKEHHbIX AaHHbIX. OOGHapy>XeHne OLWNBOK 6e3 ncnpasneHus
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noipasymeBaeT WCKIHOYEHWE [AaHHbIX W3 LUWMKNA YMpaBleHUs WAM 3anpoc o

MOBTOPHON Nepefaye AaHHbIX;

- CKOpOCTb nepefayn: TMPOEKT CUCTEMbl [O/MKEH NpeaycMaTpuBaTh
KOMYECTBO W TUM MNepefaBaeMblX [aHHbIX, a TakKXe OrpaHW4YeHUs Ha Bpems
nepegayn Co CTOPOHbI, HanpuMep, 4YyBCTBUTE/IbHbIX aIrOPUTMOB YrpaBieHus.
BpemeHHble OrpaHuWYeHMs BK/OYAOT PacCMOTPEHME XYAWUX CayyaeB paboTbl
CUCTEMbI Mepefayn fAaHHbIX, TaKMX KaK Mo/fHoe O06HOBNEHMe 6asbl [AaHHbIX
CTaHUMW B Nepuof MaKCUManbHOM 3arpy3ku CUCTeMbl YNpaBneHWs, BbIXO4 W3
CTPOs 060pYAOBaHUSA, HapyLleHWe 371eKTPOCHAOXEHUS, WAN COYeTaHUe 3TUX
COObITUIA;

- 3Konorunyeckme TpeboBaHUA: ynpaBnsioLlas cucteMa Ao/HKHa HOPMasbHO
paboTaTb B OKpy)XawLuiein onepaunoHHoi cpege. O60opygoBaHMe MOXET
noaBepraTbCcs BO3AENCTBUIO 3/1EKTPOMArHUTHbLIX MOMEX, PaAM0OYacTOTHLIX MOMEX,
a TaKXe BO3Ae/CTBMIO TemnepaTypbl M BnaXHocTW. CeTu nepefaynm fAaHHbIX C
(hM3NYECKN LAVHHBIMU KaHafiaMuW MOTYT WMEeTb HaBefEeHHbIA MOTeHUnan Mexay
TepMUHanamm ceTu B aBapUiiHbIX YCNOBUSX;

- paboTa ceTu nepefayn AaHHbIX: eCTb HECKONbKO MPOTOKO/IOB YNpaBneHuns
CeTbt0 nepefayn AaHHbIX, KOTOpble paccMaTpuBalOTCA NPWU MNPOEKTUPOBaHMWM.
Kaxgbli 1MeeT npeuMmyliectBa W HeJOCTaTKM, KOTOPble CpaBHMBAKTCS MU
OLIeHMBAKOTCA NO 00bEMY Mepefayn AaHHbIX, HEO6X0AMMOMY ObICTPOAEACTBUIO, W
BbIMOIHEHMIO MPOCTbIX ONepayuii;

- nepegaya fAaHHbIX Ha 6GONbLIME PACCTOAHMS: MPOEKT ANUHHBLIX JIMHWIA
nepeAaun fAaHHbIX AOMKEH OMpefenstb TMM U 06beM MNepefaBaemblX [AaHHbIX K
pacnonaraemble TEXHWYECKMEe CpeAcTBa CBA3N. IMpu 3TOM AO/MKHbLI CO6M0AaTHCA
oTpacneBble  CTaHAapThl, nosgonsowmMe  0b6ecneyntb  COBMECTUMOCTb

060pya0BaHUS.
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6.3.3.3 PyHKUNM nepefayvn JaHHbIX

6.3.3.3.1 lpoBepkKa v ynpaBneHmne

MOHWTOPUHT 060pyfoBaHNA. B LUM(poBOI cucteMe yrnpaBneHus AaHHble OT
KOHTPO/IMpyeMOro 000pyAOBaHUS MO JIMHUX  CBA3W (UM JIMHUAM  CBA3N)
nepesatoTcs B Y3/bl KOHTPONS B OLHOM U3 [BYX (DOPM: AUCKPETHblE [aHHbIe,
Takne Kak CUrHaibl TPeBOrM U/ WA MHbIX COBBITWIA, MONOXEHNS BblKNOYaTeNew
WM TeKyLine faHHble 0 COCTOAHMM 060pY0BaHNSA U aHAIOTOBbIE AaHHbIe.

[VCKpeTHble faHHble MepefalT MH(POPMaLU0 0 COCTOSAHUM 060pyA0BaHUSA
B ynpaensiolne nporpammbl, Nporpammbl  WMHTepdeiica onepatopa W
MCMONb3YTCA AN 3annMcu NocnefoBaTeslbHOCTU COObITUIA. [UCKPEeTHbIE faHHble
MOTYT BKIOYaTb MH(OPMALMIO O MOMOXEHUN [AaTUYMKOB, M3MEHEHWUS COCTOSHUSA
TpaHCopMaTopa W  3aMblKaHWe KOHTaKTOB WAW  WMMNY/bCHbIA  BXO4 C
N3MepUTENbHbIX NMPUGOPOB.

AHanorosble [AaHHble NPeACTaBNAT €060V WM3MEpeHMs napameTpoB
NpoLEecCcoB, KOTOPble MPeo6pa3oBbIBAOTCA B LUUPPOBYHO (AMCKPETHY) (opmy,
XPOHOMETPUPYIOTCA  (COMPOBOXAAOTCA [aHHbIMU O BPEMEHU U3MePeHHS)M
nepejatoTcs A8 XpaHeHWs B COOTBeTCTBYtOWMe 6asbl [JaHHbIX. AHaNoroBble
[aHHble UCNOMb3YHTCSA AN MPOBEPKU AONYCTUMOCTU NapaMeTpoB COCTOAHUA WK
pexvMa 060pyA0oBaHUA W, B C/lyyae BbIXO4a napameTpa 3a npefensl LONYyCTUMbIX
3HayeHW, ANA (POPMMPOBAHUA CUTHANOB aBapuiiHOW W MpefynpeauTeNbHOMN
CUrHanu3auuu.

YnpasneHne (KOHTPOMIUHT). B UM(POBLIX YNPaBAAOLWMUX CUCTEMAX
ynpasnstoLme BO34eNCTBUA MOTyT reHepupoBaThCs NPUKNaAHbIMK NpOrpammamMm
CPeAcTB MECTHOro ynpasfeHusi  (B6/M3M  KOHTPO/MMPYEMOro npouecca Wm
06bekTa) WAM CpPeAcTBaMu LeHTpPanvM30BaHHOro ynpaeneHusa. CeTb nepegayu
AaHHbIX HE WUCMONb3yeTCs, €CAW KOHTPONbHble [eACTBUA  MHULMUPYIOTCS

cpeAcTBaMM  MeCTHOrO  ynpaBneHus. Ecnm  ynpaBnsiollee  BO3feiicTBue
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VHULMMPYETCS OMepaTopoM WM CpeAcTBaMM LEHTPaM30BaHHOIO YNpaB/eHus,

CeTb nepefayn AaHHbIX UCMOMb3YEeTCS.

Mpumepamy YNpaBnstoWMUX BO3AENCTBUIA ABNAIOTCS KOMaHAbl Ha MycK U
OCTAHOBKY arperaTta, OTK/IHOUEHME BbIK/OUATeNel, OTKPbITUE WU  3aKPbITUE
3aTBOPOB BO/AOC/IMBHOI MAOTUHLI U T.A.; YNpaBAstollee BO3AECTBME NepeaaeTcs
uepes MHTepelic onepaTopa UK FeHepupyeTcs CPeACTBaMU LeHTPanM30BaHHOTO

yNpaB/ieHUs1 CO CTaHLMOHHOIO YPOBHS MEPapXnn yrnpaBneHus.

6.3.3.3.2 KoHurypauus v nHnymanmsaumns ysna yrnpasieHns

MpuknagHble nporpamMmmbl  y3nos ACY Tl mMoryt 3afjaBatbCA Kak
nporpaMMHO, TakK W annapatHo (B BuAge npowueku). [lporpamMmmel  MOryT
ncnonbL3oBatb NPOMOPLUMOHaNbHbIA, WHTErpanbHbIi, N30A4POMHbIIA
(nponopunoHanbHO-NHTErpanbHo-ANGhepeHUnanbHbIn) 1 Apyrne  anropuTMbl
perynnpoBaHus.

KoHdurypayms nporpaMMHoro obecneveHus, nnm napameTpbl
PerynnupoBaHus, [O/MKHbI  ObITb  HEAOCTYMNHbI AN HecaHKUMOHMPOBAHHOIMO
n3MeHeHNs. V3MeHeHMe nporpamMHOro obecrnevyeHUs MOXET OCYLLeCTBAATLCA
TONIbKO C paspelleHns OTBETCTBEHHOIrO 3a 3TO PYKOBOAWUTens. Bce m3meHeHus wu

ApYyrue BMeLaTeNbCTBa A0MKHbI JOKYMEHTUPOBATbLCS.

6.3.3.4 TpeboBaHMA K 06MeHY AlaHHbIMW YNpaB/eHUs

6.3.3.4.1 O6uK1e NOMOXKEHUSA

Tpe6oBaHMs K 0OMEHYy [JaHHbIMW YMNpaBfeHWs BK/OYAlOT: BPEMEHHbIe
OrpaHMYeHus; HafleXHOCTb; 6€30MacHOCTb; MPO3PAYHOCTb CETW Mepeiayn AaHHbIX;
AMarHOCTUKY U TeXHMYECKoe 06CNyXuBaHWe. CneaytolimMe NonoXeHns 0THOCATCA
rnaBHbIM 06pa3oM K pacnpocTpaHeHHbIM TUMam CUCTEM YMpPaB/eHUs C y3namu,

CBA3aHHbIMWU APYT C APYTrOM O,D,HOI7I UMM HECKONIbKUMK CBA3AMU. OHO npUMeEHNMO
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K 3aMKHYTbIM CUCTEMaM, MOCKO/IbKY 3TW CUCTEMbl WUCMONb3YHT CETU nepefaynt

AaHHbIX C pa3/INYHbIMWN 3NTEMEHTAMM.

6.3.3.4.2 Peakuunun cBA3N BpeMeHU

6.3.3.4.2.1 T'0TOBHOCTb K 06paboTKe AaHHbIX

[laHHble OT KaXAOro MPOLECCHOr0 BXOAa, aHa/NoroBble WAN AUCKPETHbIE,
AO/MKHbI 6bITb MFTHOBEHHO AOCTYMHbI 3anpallnBaeMoil NPUKNagHOW nporpamme.
Ha npakTuke Heu3BeXHbl 3aepPXKW MeXAy BpeMeHeM MOSBJAEHUS AaHHbIX Ha
TepMUHane BBOJA U BPEMEHEM, KOrAa OHW MOSBAAOTCA B 6ase AaHHbIX C 06beKTa

yrnpaBneHus.

6.3.3.4.2.2 3afep>XKn nepegaymn fjaHHbIX

[N [UCKPETHBIX AaHHbIX NepBas 3ajepXXkKa BPeMeHW CBA3aHa C UX BBOAOM
N nepefayven B 6aly JAaHHbIX OGamkailwero K ynpaeisemMoMy npoueccy
(nokanbHbIA y3en) ysna cucteMbl. [ns aHanorosbiX [aHHbIX Mepsas 3afepXka
cBsfizaHa C (uabTpauueid ©  aHanoro-uudposbiM  npeobpasoBaHuem. [ns
OTAeNbHbIX AUCKPETHbIX BXOAHbIX CWUIHAMIOB MNPOLIECC CYUTbIBAHUS SB/AETCA
nepBbIM, U 0ObIYHO HauMMeHee BaxKHbIM (Kpome (uibTpa BUOpauuy KOHTaKTOB)
MCTOYHMKOM  3afepXXKW. EcCniM  NoKanbHbIA  y3en  BbIMOMHSAET  yMpaBfieHue
3aMKHYTbIM KOHTYPOM, [pyrvie 3aflepXXKn nepefayn [aHHbIX CTaHOBATCA MeHee
BaXKHbIMU, UM MEHee KPUTUYECKUMU A1 npoLecca ynpas/eHuns.

Apyrue 3afepXKn MPOUCXOAAT Npu 06MeHe [aHHbIMU MeXAY JI0Ka/IbHbIM
y3/I0M W NOObIM APYTrUM Y3710M, WCMOMb3YIOWUM 3TU [aHHble. OTU 3afepXKu
BK/IIOYAIOT BPeMS (POPMAaTUMPOBAHWUA AaHHbIX A1 UCMO0/b30BaHNUA CUCTEMON CBA3W,
BpeMs OXWAaHWA [AaHHbIX AN Mepefaydn u Bpemsa (418 I0KanbHOro y3na)
BbIMO/IHEHNA CUCTEMOW nNepefayn LaHHbIX, Mepejayn npoTokKona M COB6CTBEHHO

AaHHBIX.
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MponcxoanT Takxke 3afepXKKU Npu nepefave AaHHbIX BHELUHEA cucTeme

ynpasneHus. NpoToKoN CBA3WN C BHELUHMMW CUCTEMaMM MOXKET BbI3BaTb 3a4EePXKU

HenpencKasyemoi NPoAoIKUTEIbHOCTY.

6.3.3.4.2.3 BbINO/IHEHME YNPaBNsAOLLLEA KOMaHAbI

BesonacHoCTb ycTpolictBa  TpebyeT  6e30LWM604HONM nepegayu
ynpaBnsoWwmnx Bo3aeincTsmini. OTKNOHEHNE COMHUTENIbHOW KOMaHAbl Ny4lle, Yem
BbIMONHEHME  OLIMOOYHON  KOMaHAbl. [N nNoBblWEHMS  6e30MacHOCTM
MCMONMb3YKOTCA CMOXHbIE KOAbl O0OHApY>XeHWs OWMO60K © aBTOMaTU4ecKas
MOBTOPHas NpoBepKa NOATBEPXAEHNA 060CHOBAaHHOCTN KOMaHApbI.

Ecnm noBTOopHas npoBepka WCMOMb3yeTcs Mnepes BbIMOSHEHWEM KOMaHAbl,
BpeMs nepefayun ynpaensiloWEein KomaHabl yaBamBaeTcd. Bpemsi nepegaynm moxeT
ObITb HenpeAcKasyeMbiM, eCcnv NPUHUMAOWNA y3en OAHOBPEMEHHO nepeaaeT
AaHHble. Ecnn ynpasnawoLas komaHga TpebyeT KOHTPONA MOBTOPHOW NPOBEPKOIA,

BO3HMKAKOT HOBbIE 3aA€PXKKN.

6.3.3.4.2.4 TonHoe BpemA 3afePXXKU CUCTEMbI YNpaB/ieHUs

Peakums 3M1eKTPOCTaHLMN Ha BHELLHWE YMpPaBAsAoLWMe KOMaHAbl, Takne Kak
KOMaHfbl CMUCTEMbl aBTOMATMYECKOrO PeryimpoBaHUA  4acTOTbl M MOLYHOCTU
(APYM) TpebyeT yuyeTa KOAM4YecTBa W TWUMa fAaHHbIX C 00bEKTa YnpaBneHus,
KOTOpPbIE NCMOMb3YHOTCA BHELLHEN YNpaBnsoLLEeA CUCTEMOW ANS ONpeaeneHns ero
NOTPe6HOCTM B yNpaBneHUN. 3afepXKka nepefayn faHHbIX K CTOPOHHUM cuUCTeMam
OT 6a3bl AaHHbIX 3EKTPOCTaHLMN €CTb CyMMa BCEX 3afePXKEK MOMYyYeHUN [aHHbIX

OT NOKa/IbHbIX Y3M10B A0 Y3na 6a3bl fJaHHbIX 3M1EeKTPOCTaHLUN.
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6.3.3.4.3 HagexxHocTb

HageXHoCTb  CMCTEMbl  Mepefayun  [AaHHbIX -  LUMPOKOE  MOHATWE,
0XBaTbIBalOLLee HAfleXXHOCTb M paboToCrnoCOBHOCTL annapaTypbl, 06Hapy>XeHne un
ncnpaeneHne OWMOOK nepefayv  [aHHbIX W HAAEXHOCTb  NPOrpaMMHOro
obecneyeHmns. NS KPUTUYECKN BaXKHbIX CUCTEM UCMO/b3YHOTCA Pe3epBMPOBaHHbIE
CUCTEMbl  Mepefayn  fJaHHbIX  W/Mnu  Apyrue  0TKa3oyCTOWYMBbIE  CETW.
OTKa3oyCTOlMuMBbIE CETWM MNepedayn AaHHbIX [O/MKHbI OblTb pa3paboTaHbl Tak,
4yTOObl aBapus Kakoro-mbo OAHOro 3/MeMeHTa CeTU Mnepefayn AaHHbIX He cTana
MPUYMHON BbIXOAA BCeW CeTW M3 cTpos. AnnapaTHoe o6ecrneyeHne JO/MKHO UMETb
BbICOKUIA  KO3(W(ULMEHT  FOTOBHOCTM U ObiTb  CMOCO6GHbIM  BbICTPO
BOCCTaHaB/MBaTbLCA W BO3BpaLLaTbCs K paboTe nocrne cbos.

VckaxkeHVe faHHbIX 13-3a NOMEX WA APYTUX BAMSHWUI NepeparoLleid cpefbl
[IOMKHO BbITb 06HAPYXXEHO W UCMPABMEHO, UAWN 3TN AaHHbIE AOMKHbI ObITb ObICTPO
nepefaHbl 3aHOBO. MHOXECTBEHHble OLIMOKM YBeNMYMBAKOT Bpema nepefayu

OaHHbIX N NPUBOAAT K Hea,quBaTHon pa60Te CETV nepefayvyn AaHHbIX.

6.3.4 Bbe3onacHoOCTb

O6ecreyeHne 6esonacHoli paboTbl CeTM nepefaynm AaHHbIX TpebyeT
HafeXHOCTM ee paboTbl M CMOCOOHOCTN CaMOCTOATE/IbHO 06HAPYXXMNBATbL OLUNOKW.
CeTn pa3nnMyHoOii Tomonormm (cm. 6.4.2) UMeKT LOCTOMHCTBA WM HEAOCTaTKW B
CMbICNle  6e30MacHOCTM  uMX paboTbl. CyllecTBYHOT MeToAbl  06ecrneyeHus
HaJeXXHOCTU nepefayn LaHHbIX He3aBUCMMO OT Tuna WCNo/b3yeMol TOMNONOruu
cetn. C60i Kakoro-nnbo cneunguyeckoro 3sBeHa nepefayn AaHHbIX HE JO/MKEH
BbI3blBaTb HapylleHWe paboTbl Bceli ceTn. CucTemMa [A0/MKHaA ObITb CMNOCOOHA
aBTOMATUYECKM MEHATb KOH(Urypauuto, nepeHanaxmsBaTb ce6s M NPOLOMIKATbH
nepegavy faHHbIX C UCNONb30BaHWEM [EeACTBYHOLWMX KOMMOHEHTOB. Kputnyeckne

[aHHble, KoTopble TpebyroTcs Ans  obecrneyeHuss 6e30MacHOCTY  CTaHLWK
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(HanpumMep, 0 COCTOSIHMM 3aTBOPOB BOAOCNMBHOM NAOTUHbI U T.4.) AO/KHbI UMETb

MPUOPUTET B CXEMaX PEKOHMUTypaLui.

6.3.4.1 MNpo3pavyHOCTb CeTH Mnepefayvu JaHHbIX

PaboTa ceTM nepefaynm [AaHHbIX [A0/MKHA OblTb  MPO3payHoOi  Ans
onepaTMBHOIO MepcoHana CTaHUUW W AN BHELWHUX TepMUHanoB. Bce yHKuun
nepefayn  [aHHbIX, BKAKOYas OOHapyXXeHue U UCNpaBineHWe  OWWU6OK,
(hopmaTMpoBaHME W NOATOTOBKY K MNepefjaye AaHHbIX Yy3naM ynpaBastoLei
CUCTEMbI, [O/MKHbI OblTb BbINOMHEHbI 060pyAOBaHWEM CceTW 6e3  y4yacTus

ynpaBnsioLLeii CUCTEMbI.

6.3.4.2 lnarHocTtmka

CeTb nepefaun faHHbIX JO/DKHA BK/IOUATb AMAarHOCTUYECKOE NMPOrpaMMHOe
obecrneyeHne [ NPOBEPKM (YHKUWIA NMHWIA, paboTaroWmMx aBTOHOMHO W
MHTEPaKTWBHO. MpoBepKa WHTEPaKTUBHbLIX (YHKLWIA BKNOUYaeT B cebs NpoBepKy
MPOU3BOAMTENBHOCTM CETW Mepefayn AaHHbIX W OMacHble MO BEMYMHE OLINGKM
KaHanbl cBA3W. [lpoBepka aBTOHOMHbIX (YHKUMIA [O/MKHA BKMOYaTb B Cebs
MPoBepPKY KaX[Oro 3/eMeHTa annapaTHOro 0GECMeuYeHnst CUCTEMbI, MPOBEPKY
cpedbl Nepefayn AaHHbIX, 06HapYyXeHWe OWMGOK Nepeaayn AaHHbIX U NapaMeTpbl

nx ncnpasneHus.

6.3.4.3 TexHM4YecKoe 0bcnyXnsaHme

CeTb nepefjayun JaHHbIX [O/MKHA ObiTb ErkKOM Ans 06CNy>XMBaHUS,
npegnoytTMTeNnbHo  6e3  MpepbiBaHUS (hyHKUMN nepegayn  AaHHbIX.
MpefnoyTUTeNbHbl  M30bITOYHbIE, MOAHOCTBIO HE3aBUCUMbIE CETWM Nepefayn
[aHHbIX, obecneymBatowme pabotocnocobHocTb ACY TI1, gaxe ecnm ofHa U3

ceTeli BbIgeT n3 cTposi. C60i 04HOro 3nemeHTa He AO/HKEH Bbli3blBaTb COON BCel
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cucTeMbl. AnnapaTHas M30bITOYHOCTb 06ecneymBaeT BO3MOXHOCTb PEMOHTa ee

KOMMOHEHTOB, a TaKXe €e TeCcTunpoBaHWe WIN nNpoBeAeHNEe TPEHUPOBKN

nepcoHana.

6.4 CeTu JaHHbIX CUCTEM YNpaB/eHUS

6.4.1 O6LIMe NONOXKEHNS

CyulecTByeT ABa Knacca CeTeil nepefayunm AaHHbIX, Mcnonb3younxcs B ACY
TM M3C. 3710 J/IBC, cTposwmecs Ha OCHOBE W3BECTHbIX CTaHAAPTOB, Hampumep,

Ethernet, 1 ceTn, nmetoLe CO6CTBEHHYIO (MHAVMBUAYabHYH) TOMONOTMUIO LLWHBI.

6.4.2 Tononoruna J1IBC

6.4.2.1 O6Lw e NonoXKeHUN

JlokanbHass CeTb MMEeT HECKONbKO CYLLECTBEHHbIX OTANYMIA OT 0O6bIYHOW
MHOrOY3/10BOi CeTW nepefayn fdaHHbiX. 10 MHOrOy3noBbIM KaHaiam CBSA3W
KOMNbIOTEP CBA3bIBAETCA C OTHOCUTENbHO MPOCTbIMU TepMUHanamu. CBA3bIO
ynpaBnseT KOMMbKTEP, W nepefaya AaHHbIX MNPOUCXOAMT TOMbKO MexXay
TEPMUHA/IOM M KOMMNbIOTEPOM MPU OTHOCMTENbHO HEBGO/bLIOM ObICTPOAEACTBUN
cetn. Kaxabli npubop, COEAVMHEHHbIA €O  Cpefoii  KOMMYHMUKaLuu
WHTeNNeKTyanbHas MalluHa, U N060i Npubop, nNpucoeanHeHHblli K JIBC, MoXeT
obuatbcad € N0ObIM APYrMM MPUGOPOM B CETU C O4YEHb BbICOKO CKOPOCTLHO.

PUCYHOK 2 WANIOCTPUPYET (U3NYECKME Pa3NNuMs MeXAy MHOrOTOYEUHbIMY

KaHa/laMn CBA3N N NTOKa/IbHbIMW CETAMMW.
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PI/IcyHOK 2 - Pasnnune MeXay MHOToTo4edYHbIMU NMHUAMK Nepefavyn AaHHbIX U

NOKaNbHOMN BbIYNCANUTENBHON CETbIO

6.4.2.2 XapakTtepuctuku SIBC

B3anmocBsidb CTaHUMiA. B TunuyHoi JIBC Bce CTaHUMM SIBAAIOTCA PaBHbIMU:
HET HWMKAKOro pasnnuums Mexpgy CTaHUMAMM NEepBUYHbIMA U NOAYUHEHHLIMM
BTOPUYHBLIMY CTAHLUAMMN.

O6meH coobueHnsamn. JIBC paspabaTbiBaeTcs TakK, YT0Obl 0OMEH AaHHbIMM
MEXAY PasIMYHbIMU MapaMmn CTaHUMIA MOF OCYLLeCTBAATLCS B 1t060e BPeMsi, XOTH
Ha NpPakKTUKe TONbKO eAMHCTBEHHOE COO06LLEHNE MOXET 6biTb MOCMAAHO B AaHHbIN
MOMEHT.

CkopocTb nepepaun gaHHbiX. CKOPOCTb Nepefayn faHHbIX OYeHb BbICOKaS,
n3MepseTcs B MUIMOHAX GUT B CEKYHAY.

PacctosHmne. JIBC pomkHa nogdepXuBaTb CBSA3b B OrpaHWYEHHON
reorpagyMyeckoin 30He, Hanpumep B npegenax AWCMETYEPCKOro  MyHKTa

yNpaBieHUs UK CTaHUUN.
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Mepepatowas cpega. JIBC ucnonb3yetr 06bIYHO B KayecTBe nepefaroLleit

Cpefbl YaCTHY0, YCTaHOBNEHHYIO MO/b30BaTeNleM CeTb.
PacwunpsemocTtb. JIBC MOXET ObiTb YacTbK r/106an1bHON CeTW. DTO Aenaet

BO3MOXHbIM CBSi3b B HEOrPaHUYEHHOW reorpaguyeckoi 30He.

6.4.2.3 Knaccnmnkaumns NoKasbHbIX CeTel

MHOXeCTBO annapaTHbIX W MPOrpaMMHbIX CPeACcTB  AOCTYMNHbI  AN1s
MOCTPOEHUS NOKaNbHbIX ceTeil. OHM CTPOATCA MO O6WMM MPUHLMNAM, HO
peann3yoTcs PasfIMuHbIMK CrNoco6amm.

NIBC KknaccumumpyoTes no cneaytoumm nokasaTtensm:

- TOMONOrns;

- NepefatoLLas cpeaa;

- MeTOAbl Nepefauu;

- NPOTOKO/bI.

6.4.2.4 Knaccnurkaums Tonosornm cetu

6.4.2.4.1 O6LwWMe NONOXKEHNSA

Tononorma cetM cBsizaHa CO CMOCOGOM,  KOTOpPbIM B3aMMOAENCTBYIOT
CTaHumn. Hambonee BaXHbIMWU TOMOMOTMAMU ABAAKTCA KOMbLEBas TOMONOrUs,
3Be3f00bpasHas TOMOMOrMSA, LIWHHAS TOMOJNIOrUS,, OMnucaHHble B 6.4.2.4.2 -

6A2.4.4.

6.4.2.4.2 Tonosorna «3sesga»

Mpu Tononoruy «3Be3fa», Kak MOKa3aHO Ha PUCYHKe 3, BCe CTaHUMK
CBsA3aHbl Yepe3 LieHTPa/bHYH TOUKY. MHOFOTOUYEUHbI KaHa/l CBS3W, MOKa3aHHBbI

Ha PUCYHKe 2, ABnseTca NMPUMEPOM TONOOTNN «3BE3Aa».
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PucyHok 3 - Tononorus «3sesga»
6.4.2.4.3 Tononorusa «KoJbL0»

Mpn KonbLEBOM cxeme (CM. PUCYHOK 4) Kaxgas CTaHUuMs cBsisaHa CO
cnegytoleit Tak, Ytobbl 06pa3oBaTh 3aMKHYTbIN KOHTYp. Kaxgas cTaHuus umeet
nepefatynk n MpUeMHUK, W AaHHble NEepPecbiNalTcs B O4HOM HanpaefieHUU Mo
OKPY>XXHOCTW. B cucTemMaTtMyeckoil  KOMbLUEBOM  KOH(Mrypauum  cTaHuun
COEefIHEHbl MO MPUHLUMUMY «TOYKA-K-TOUKE» B KaXKAOM Y3/e, LeACTBYHOLEM Kak
noBTOPUTENb. PacnonoXeHue CTaHUMIA yCTpaHsAeT [BYHanpaB/fieHHYK CBA3b, Tak
KaK nepefaTtyuMkK OLHOrO Yy3/a CBfi3aH C NojyyaTefieM cregyowero ysna. 3710
CBOMCTBO [eNlaeT KOJMbLEBYK TOMOMOTMKO 6NaronpuATHON [1S  BOSIOKOHHO-
OMTMYECKOW cpeapbl.

CraHups

BoiX | BX

\
BX Bbl

X
CraHuusa » o CraHuyis
BX I BbIX

CraHuus

PUCYHOK 4 - Tononorns «KosbLox»
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6.4.2.4.4 Tononoruns «wmHa»

Mpu TOMONMOrMM «lMHa» (CM. PUCYHOK 5), BCe CTaHLMW MPUCOEANHEHbI K
OAHOXMUNbHOMY Kabento. CTaHAapTHas CeTb M CETb C TOHKUM Kabenem SBNSKOTCS

npnMepammy Tonosiormnn WnHbI.

PrucyHOK 5 -Tonoforna «wmnHa»

6.4.2.4.S Tononoruun, ncrionb3syemsie B ACY Tl M'2C

Tononoruun, wucnonbsyemble B ACY TM ['3C, 06bIYHO OCHOBaHbl Ha
cMcTemMax, COCTaBNAKLWMUX COBCTBEHHOCTb WU3roToBMTENA (ONMcaHWe CTaHAapToB
CUCTEMHOI nnaTbl MpefcTaBneHo B 6.3.2). OO6WuMe XapaKTepUCTUKU TUMUYHbIX
CMCTEM, COCTaBASAIOLINX COOBCTBEHHOCTb, ONMCaHbl B 6.4.2.6. TONONOrNS LUNHBI,
KO/ibLleBas TOMONOrMA W 3Be3[006pa3Has TOMONOrUA MPUMEHAKOTCA B CUCTEMAX
ynpaBneHns. CpaBHeHMe ceTell nepefayn AaHHbIX, UCMOMb3YEMbIX NPU CO3AaHMK

ACY T '3C, npusegeHo B Tabnuue 4.

Tabnuua 4 - XapakTepucTuky cuctem nepegadn gaHHoelx ACY TN MaC

TpaanLMoHHOoe LieHTpanbHbI KoMMNblOTep (rnaBHbIin), 06MeHMBatoLKiica

ANCrNeTYepcKoe ynpasneHve WH(opMaLmeid ¢ HeMpPorpaMmM1pyembIM SUCTAHLMOHHbLIM
TepMUHaNOM Mo MPOBOAY, CTEKN0BONOKHY, paguo nan CBY-cBs3H;

BblI€/IEHHbIM KaHasam CBATW 3Be3006pa3Hol Tononorum

3akpbiTas ManomacLuTabHble CUCTEMBI
Co6CTBeHHbIE (MaTeHTOBaHHbIE) CeTU

Co6CcTBeHHbIe (NaTeHTOBaHHbIE) KaHaslbl CBA3U
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OkoHuaHue Tabmmubl 4

TpaanLMoHHOoe LleHTpanbHblii KOMMblOTep (FNaBHbIA), 06MeHMBatoLLMiicS

ANCneTyepcKoe ynpaeneHve UHhopMaLmeid ¢ HeMporpaMmM1pyembIM AUCTaHLMOHHBIM
TepMUHaIOM MO NPOBOAY, CTEKN0BOOKHY, paguo nnn CBY-cBsisu;

Bbll€/IEHHbIM KaHafam CBSTW 3Be34006pa3HOli TONoMorum

OTKprTaFI HEOFpaHVILIEHHO-MaCLIJTa6HbIe CUCTEMBI

OTKpbITas apxmMTeKTypa cucTemsl (Cetn cepum |8])

6.4.2.4.6 Co6CTBeHHbIe (MaTeHTOBAHHbIE) LLUNHHbIE TOMOI0rNKU

HekoTopble MOCTaBLMKMA LMDPOBLIX CUCTEM YMpaBNeHUs OCHALLAT WX
COOGCTBEHHbIMK (MATEHTOBAHHLIMM) KaHa/llaMu CBA3W A1 M3rOTaBNMBAEMbIX UMW
Moayneii o6opyaoBaHMs. OHM  MOFyT MOCTaBAATb MOMHbIE CUCTEMbl C
yCTpOiCTBaMW BBOAA-BbIBOAA W Perynstopamul, KOHTPOANMepaMn U MHbIMU
YCTpPOCTBaMU ynNpaBneHus, BK/IOUEHHbIMU B COBCTBEHHbIN (MAaTEHTOBAHHbIA)
CETEeBON KaHan CBS3W. BOMbLIMHCTBO, 0AHAKO, NPeAoCTaBNsOT CTaHAAPTHbIN
W03  [AN8  CONPSDKEHWS COGCTBEHHbIX  KaHanoB  CBA3M € CMCTeMaMu
MPOMbILIZIEHHOTO  CTaHAapTa, TakUMX  Kak  CTaHAapTel  MexayHapoaHoM
opraHusauMm no cTaHAapTu3auMm u  MeXayHapoaHOW  3NeKTPOTEXHUYECKON
KOMUCCUM WX [pyTMe NPOTOKO/bI, pa3paboTaHHble APYTUMU [MLAMU UK
opraHusalusmu.

Co6CTBEHHblE CETWM Nepefaun [aHHbIX (M B HEKOTOPbIX — Clyvasx
KOHCTPYKLMWN LLIUHBI) WUCMONb3YHTCS B HEKOTOPbIX 3aKPbITbIX pacnpeaeneHHbIX
cucTemMax ynpaBneHusi. [Monb3oBaTeNn TaKWX 3aKpPbITbIX CUCTEM YNpaBneHUs
06bIYHO HEe WHTEpPecyloTCsl MNPOM3BOAUTENBHOCTBIO CETM; TaK KakK MOCTaBLUUK
rapaHTUpyeT HOPMaslbHYK) COBMECTHYH paboTy Bcex YCTpoicTB. OfHaKo, eciu
MOCTaBLMK NpeanaraeT 3akpbiTy0 CUCTEMY HOBOW KOHCTPYKUMK 6e3 KaKnX-nn6o
[aHHbIX O ee NPOM3BOAWUTENbHOCTW, NOMb30BaTeNb [AO/KEH Y6eANTLCS, YTO CeTb
nepegaun [aHHbIX WMEET MPOEKTHYH MOLLHOCTb AN BbIMO/HEHUS MPOEKTHbIX

(YHKLMIA 1 NONYYNTb OT MOCTaBLLMKA COOTBETCTBYHOLLME FapaHTUN.
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Ecnv 3akpbiTas cucTeMa YynpaBneHMs [OMKHA CBS3bIBATbCA C APYTrUMM

YyCTPONCTBaMW,  YCTAHOBMEHHbIMW  Ha  CTaHUWW,  MOCTaBLMK  LO/MKEH
rapaHTUMpoBaTb, 4TO €ro COOGCTBEHHas CeTb Mepefaynm AaHHbIX  MMeeT
COOTBETCTBYIOWMIA UHTEPGENC C 3TUMKU  YCTPOWCTBAMW WM MOXET ObITb
MOAKMIOYEHA K HWM 4epe3 MOCT WAM w3, Ans UHTepMeNCHbIX YCTPOCTB
CKOpOCTb MepeAayn AaHHbIX f0/KHa 6bITb COrnacoBaHa.

MpoToKON COGCTBEHHOW CETW Mepefayn [AaHHbIX MOXET MO03BOATb
MOBTOPHOE  UCMO/Mb30BaHME  CYLECTBYHOLNX  NEePUPEPUAHbIX  YCTPOICTB
(BbIHOCHBIX ~ TEPMMHANOB) AN  YaCTUYHOM  3aMeHbl  WMAWM  paclUMpeHus
CYLLEeCTBYIOLLEN CUCTEMbI YyMpaBneHus. bonee paHHMe CUCTEMbI NOYTW Bcerga
MCMOMb30BaM  COBGCTBEHHble  (JopMaTMpOBaHME  [aHHbIX W MNPOTOKON
KOMMYHUKaLMn. B TakoM c/iyyae MCNO/Mib30BaHME LWUAKO3a MEXAY 3TUMKU ABYMS

cnctemMamMmn BeCbMa BEPOATHO.

6.4.3 dusmyeckana cpefa nepefayvyn jaHHbIX

CeTn pacCMOTPEHHbIX TOMOOTUIA BbINONHAOTCSA B BUAE HE3KPAHWPOBAHHOM
BATOM nNapbl, 3KPaHWPOBAHHON MHOrOXW/IbHOW BUTOM Napbl, KOAKCWa/IbHOro
Kabens, [BOMHOrO akcManbHOro Kabens WAM BOSIOKOHHO-OMTUYECKOro Kabens.
Bbibop cpeabl ana ACY TI F'OC 3aBMCUT OT XapaKTepucTUK U30AALUK, MOIOoChI
NMponyckaHus, 3aTyXxaHus  CWrHana, MeTOAOB  AOCTynma, CTOMMOCTM U
MOMEXO0YCTONYMBOCTMW.

Vcnonb3oBaHWe MeTanIM4ecKoro yCcTaHOBOYHOro 060py0BaHNSA OKa3blBaeT
CYLLECTBEHHOE B/IMAAHME HA MOMEXO0YCTONYMBOCTb KaHaloB CBA3W (Hanpumep,
“cnonb3oBaHWe KabenbHbIX MOALOHOB, MpeAHasHaYeHHbIX TOMbKO AnA Kabenew
Lenn ynpas/ieHus, 3HaYMTeNbHO YBeNM4YMBaeT HeBOCMPUMMUYMBOCTb K MOMEXam
MOBPEXAEHHbIX KOHTYpoB). B Tabnuue 5 npuBefeHO CpaBHeEHWE HEKOTOPbIX
KPUTUYECKMX NapaMeTpoB pasnnyHblX cpel. CTOMMOCTb BO/IOKOHHO-ONTUYECKOrO
Kabens un 060pyLOBaHUS MOHWKAETCH, OTHOCWUTENbHO APYrUX (PU3nNyecKux

nepejalolmMx cped. B LenoM XopollMe XapakKTepUCTUKM ONTOBONOKHA, B
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COBOKYMHOCTU C €ro W30/AUMOHHbIMW  CBOWCTBaMW, [enat0T OMNTOBOSIOKHO

Hanbonee NpUrogHbIM Ans npumeHeHns B ACY T M'3C.

Tabnuya 5- XapakTepucTuKM KabenbHbIX HOCUTENeN

Tun Kabens MomexoycTONYMBOCTb CkopocTb 30HbI nepegaun
nepesayu
OKpaHuMpoBaHHas, Cnabas Cawmas KopoTkas
MHOT0XWNbHasa MasieHbKas
BUTas napa
KoakcuanbHbll XopoLuas Bbicokas AnnHHas
Kabesb,

MOHOTOJIOCHbIA U

LUMPOKOMOJIOCHbII

[BYXNpPOBOAHbIN Xopowas BbicLuas JNnHHadA
3KpPaHMPOBaHHbI
aKCuanbHbli

Kabenb

B0nokoHHO- Nyduwas HauBblicLlas [NnHHanA
OMTNYECKNIA

Kabenb

6.5 ba3sbl AaHHbIX M COCTaB NMpPorpamMMHOro obecneyveHus

6.5.1 OTKpbITble yCTpoOcTBa U 6a3bl JaHHbIX

MOCKONbKY OTKPbITbIE CUCTEMbI CTain OCHOBHbIM BWAOM CTPYKTyp ACY

TM 3C, cuctembl ynpaefieHUs 6asamy AaHHbIX MOTpPeboBaiM WMHTEHCUBHOIO

N3y4vyeHuns. I'Ipe)K,qe CUCTEMBI ynpaBeEHUA 6aszamu AaHHbIX ObInn AaHHOCTbO, OHU
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MOCTaBMS/INCL C CUCTEMOW, O6binM COGCTBEHHOCTbIO MNpOJaBLUA U HE MOF/M

paboTaTb COBMECTHO C MPOrpamMHbIM 06ecneyeHreM Apyrmx MoCTaBLLMKOB.

CyLiecTByeT YeTbipe OCHOBHbIX TUMa CUCTEM ynpaB/eHus 6asamu AaHHbIX,
KOTOpble OT/IMYAKTCA CMOCOO0M OpraHun3auum LaHHbIX: nepapxuyeckue, CeTeBble,
PENALMOHHbIE N 06BEKTHO-OPUEHTUPOBAHHbIE:

- MepapXMyecKme: B MepapXxmMyecKoin 6ase AaHHbIX CBA3U MeXAy 3anucamu
orpaHuyeHsl. Ecnn TpebytoTca 6onee OOLIMPHbIE CBA3WM [A1S WMCNONb30BaHUA
NPUKNaAHbIX NpPorpaMM, TO NpUKIagHas nporpamma LO/KHa YNpaBasTh UX NyTem
NPOrpaMMHOro obpatleHuns, 4To fenaeT CMCTeEMY TPYAHO NOALEPKUBAEMONA.

- CeTeBble: B CETEeBOIN 0ase faHHbIX N06as 3anucb MOXET OblTb CBA3aHa C
no6oin apyroin 3anucblo. Mofenb ceTu paspellaeT KOMMIEKCHble COeAMHEHUSs
cpegn  paHHbIX  npy Bbicokom  KIMA, nopgepxmBas  601bLWIOA  06bEM
nonb3oBatenein. PaboTa ceTeBO 6a3bl AaHHbIX 3aBUCUT OT MAEHTUDUKaALUN W
opraHusauuu cesseli B nepuof ee pa3paboTkn. Mogenb ceT JOCTaTOYHO Hernbka
AN19 BHECEHUSA M3MEHeHWI Mnocne 3aBepLueHns ee pa3paboTKu.

- PenfiuMOHHbIE: PenAuMOHHAs MOfe/Nb OCYLLeCTBASET CBA3b MeXay
[laHHbIMW B BUAE CTPOK, CTON6LOB M Tabnuu. HoBble MONS U U3MEHEHMs B 6Gase
[AaHHbIX MOrYT OblTb BHECEHbl C MWUHUMaNbHbIMK nepegenkamu. COOTHOLUEHWS
TUNOB 3anuceil yCTaHOBNEHbl AMHAMMWYECKW, paspellas pasMeliaTb HOBbIE.
[LOCTOMHCTBOM pPEenAUMOHHOA MOAENN SBASETCA €e XOpollee TEOPeTUYeCKoe
onucaHue.

- 00bEKTHO-OPWEHTUPOBaHHbIE: 3TU  6a3bl  [aHHbIX OCHOBaHbl  Ha
pa3BMBatOLLIENCS TEXHOMOTMN, KOTOPas AO0/MKHA 3an0fHUTb NPO6esnbl PensiyNoHHON
mogenn. OO6bLEKTHO-OPUEHTUPOBaHHbIE 6asbl  AaHHbIX AOMYCKatOT BHELUHWIA
JOCTYN K [aHHbIM BO Bpems WX paboTbl, obecneynBas MNPEBOCXOAHOE
bbicTpoAecTBME 1 NPOCTOTY. OOBLEKTHO-OPMEHTUPOBAHHbIE 6a3bl flaHHbIX He TaK

Xxopowo pa3pa60TaHb| TeopeTn4vecKun, Kak pensaynoHHbIE.
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6.5.2 PeasibHOe BpeMsA MPOTUB HepeasibHOr0 BPeMeHU B pa3paboTke 6a3

AaHHbIX

ACY TIN '2C TpebytoT paspaboTkn 6a3 faHHbIX B peasibHOM N HepeanbHOM
BpPeMeHW. YTpaBNneHWe B peanbHOM BPeMeHW LOMXHO MNOLAEPXWMBATb AOCTYM K
JlaHHbIM C NOMOLLLK MO/b30BaTENLCKOrO0 WHTepdeiica (M) onepatopa, CUCTEMBI
coopa paHHbix (SCADA), 3agay aBTOMaTMYeCKOro YMpaB/feHWs reHepauuen,
3anucu cobbITUii 1 T.4. Bce 3TW 3agaun AO/MKHbI ObiTb BbIMOHEHbI C 60MbLUMM
ObICTPOAEACTBUEM, B TEHEHNE HECKONbKUX MUIINCEKYHA.

Basbl [aHHbIX HepeanbHOrO0 BPEMEHW [O/HKHbI MOAAepXaTb (PYHKLMK
PeTPOCNEKTMBHOIO aHann3a v aHaim3a TeHAEHUWIA, LOKYMEHTUPOBAHUSA N APYTUX
3ajlay, He CBf3aHHbIX C peasibHbIM BpeMeHeM. OTU (YHKLMU TPebytoT 06paboTKm
OFPOMHOro 06bema faHHbIX, 4YTO O0ObIYHO HepeasbHO cAenaTb B pPeasibHOM
BPEMEHMU, T.e. UX paspaboTka npegnonaraeT paboTy B HepeaslbHOM BPEMEHM.

K coxaneHuo, KOMMEPYECKM [OCTyMHble 6a3bl AaHHbIX He MOrnu
YA0BNETBOPUTL NoTpebHocTn ACY TN M'9C B paboTe B peasibHOM BpPeEMEHMW. ITO
BbIHYAWNO  NpojaBLOB pa3paboTarb  CreuuannsvpoBaHHble  (COBCTBEHHbIE,
naTeHTOBaHHble) 6asbl fAaHHbIX A1 COeAMHEHUA C OrpaHWYeHHbIM Habopom
BHELLUHWX annapaTHbIX CPeACTB U CUCTEM ynpas/ieHUs. STU CUCTEMbI MOTYT ObITb
onucaHbl Kak 3aKpblTble CUCTEMbI, He [OMycKawlue WHTepdenc ¢ Lpyrumu
annapatHbIMM M MPOrpaMMHbIM  cpeAcTBamu. J1io6oe  paclinpeHue  Wm
mMogudukauma  CUCTEMbl  [O/DKHbI  ObITb  CAenaHbl  NOCTaBLMKOM, WK
COBGCTBEHHbIMMW CUMIAMU, ANS HYEr0 HY>KHO UMeTb COOCTBEHHbIE NHOACKME PECYPChI.

B TO Bpems Kak NMOCTaBLLMKN aBTOMATU3MPOBaHHbLIX CUCTEM MONAaralTCsA Ha
COOCTBEHHbIe (MaTeHTOBaHHbIe) 6a3bl JaHHbIX PeaslbHOro BPeMeHwu, A1 peLleHuns
3afa4y HepeanbHOro BpeMeHM Bce GOfbllee BHUMaHWE MPUBAEKaOT KOMMepPYeCKH
[OCTYMHbIe OTKPbITbIe 6a3bl AaHHbIX. COCTaB/ieHe OTHETOB N TPaUKoB PEMOHTA
W TEXHWYEeCKOro OO6CNYXWBaHWSA, aHanu3 TeHAeHUMA W [pyrve aBTOHOMHbIE

(PYHKUMM MOryT OblTb 06ecneyeHbl [AaHHbIMW, peann30BaHHbIMW B Cpefe
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nonynsipHbiXx 6a3  fAaHHbIX, WMEKLWMX pa3HOo6pasHble XapaKTEPUCTUKU 1

)enaemble NoNb30BaTeNIEM UHTEP(ENCHI.

[loCTaTOYHO 4acTO penAuMoHHble 6as3bl  AaHHbIX  MOAMGUUUPYIOT K
CyLLeCTBYIOLEN Ha 06beKTe COOCTBEHHON cMCTeMe ynpaBneHus ans obecnevyeHus
rMOKOCTM 06LLeHNs C ApyrMMmn 3ajadyamm ynpasneHus. Cea3b KOMMepUeckol 6asbl
JlaHHbIX HepeasibHOro BPEMEHMU " COOCTBEHHOW 6a3bl AAHHbIX
aBTOMAaTM3NPOBAHHOW CUCTEMbl PeanbHOr0 BPEMEHU AO/MKHA NpegycMaTpuBaTh
ABYXCTOPOHHUIA 06MEH AaHHbIMMK.

K npeumyLiectBam MCMOMb30BaHNA KOMMEPYECKM AOCTYMHbIX 6a3 JaHHbIX
ACY TI1 oTHOCAT:

- BOCTYMHOCTb NPSMOro COeAMHEHNS C NOAAEPXKMBAKOLLMMUN PENALNOHHBIMMI
6asaMu faHHbIX;

- AOCTYMHOCTb AaHHbIX 3KCMyaTauMm YCTaHOBKM (C NOMOLLbIO CNYXKEBHbIX
nporpamm rnobanbHOM ceTn) Ana Apyrux rpynn nonb3oBaTenei;

- (bopmaTtbl OTYETHOCTU MOryT ObITb /IEFTKO W3MEHEHblI NPU W3MEHEHUU

cocTaBa W CTPYKTYPbl 3KCNyaTaLUMOHHbIX AaHHbIX MC.

6.5.3 KoH(purypauma nporpaMmmHoro obecneyeHus

6.5.3.1 CneumnanbHoe NporpaMmMHoe obecrneyeHne

CneyuanbHoe nporpaMmmHoe obecneyeHne C TOYKU 3PEHUS UCMO/b30BaHUA
ero Ha CTaHUMN MOXET ObITb:

- Y3KOCMELMaNM3MpPOBaHHbIM: W3MEHEHWSI MPOrpaMMHOro obecneyeHus
3aKpbITbl 419 KOHEYHOr0 M0Nb30BaTens;

- KOH(UIypupyembIM: MpOrpaMmMHoe 06ecrieyeHne AOMYCKaeT M3MEHeHUe
TEXHWYECKMM MEepPCOHAIOM  MO/b30BaTeNs, OTBEYaloWMM 3a 06CNyXUBaHME
MporpamMMHoro obecneyeHns. AT N3MeHeHUS 06bIYHO UMEHT DOPMY BK/IOUEHMS
WA  UCKNKOYEHUS BO3MOXHOCTEW, KOTOpPble BKIOYEHbI B MPOrpaMMHOe

o6ecreyeHune ero paspaboTUMKOM;
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- MporpaMMMpyeMbiM: MpOrpaMMHOE O6ecrieyeHve [0nycKaeT W3MeHeHUs

nnn ,D,OﬁaBﬂeHl/IFl, KOTOpbIE MOTYT 6bITb caenaHbl COOCTBEHHLIMWU  CUIAMU
TEXHNYECKOro nepcoHasna Mnonb3oBaTtesnd, OTBevalowero 3a O6Cﬂy)KVIBaHVIe

nporpaMMHoro obecrneyeHus.

6.5.3.2 CepuitHO-BbIHYCKaeMoe nporpaMmHoe obecrneyveHue

CneynanbHoe nporpamMMHoe ob6ecreyeHne, OnNMcaHHOE B MNpeablayLLeM
NYyHKTE, 06bIYHO ABASETCH AOCTYMHbIM TOMbKO Kak YacTb ACY TI1, noctaBnsiemoli
«nog, Knou». CepuiiHo-Bbinyckaemoe (4OCTynHoe ans npuobpeteHns) MO moxeT
npuobpeTtatbca noctaswmMkom ACY Tl Kak 4acTb CUCTEMbI, NOCTABASEMON «MNOA,
K/O4Y», UIN HEMnoCpefACcTBEHHO nosib3oBateniem ACY TI1. B nocnegHem cnydae,
nonb3oBaTeNnb [O/KEH WMeTb OCHacTKy [ MOHTaXa W KOH(urypauuu
NporpaMmMHoro ob6ecneyvyeHnsi. ONEKTPOHHble Tabnuubl, CUCTEMbl YNpaB/eHUS
6azaMu faHHbIX, UHTEP(EeNC onepaTopa CUCTEMbI ABNAOTCA NPUMepaMmn CepUiiHo-
BbIMYCKaeMoro (JOCTYNHOro Ans NpUoGpeTeHns) MporpaMMHOro obecneveHus,
NCcnosb3yemoro Kak yactb ACY TI1 afieKTpocTaHUuK.

CepuitHo-Bbinyckaemoe (gocTynHoe Aana npuobpeteHnsa) MO rmbko wu
MHOroBapuaHTHo. brarogaps 3aToMy Mosib30BaTe/lb MOXET NonyyaTb MOAAEPXKKY
He TONbKO nocTaBlwnka ACY TIl, HO M APYrMx NONb30BaTENEN WU BO3MOXHO
Apyrux npogasuos. Hanbonee obuine BapnaHTbl cepuiiHoro MO cnegytowme:

KOH(Urypupyemoe  rMosib3oBaTesieM:  MNOMb30BaTe/lb  UMEeT  BCHO
NOKYMEHTALNI0, HEOOXOAMMYIO AN BHECEHUS M3MeHeHuid B paboTy MO unm ans
[06aBNeHNs HOBbIX KOAOB, CBA3aHHbLIX C ocTafbHbIM [10. Mofb30BaTeNb MOXET
[006aBNATE XapakTePUCTUKN UM U3MEHATbH OMNUUKU, HO He MOXeT W3MEHUTb
XapaKTePUCTUKM B MepBOHa4anbHOM Koae 6e3 nomMolly noctaswmka ACY TI1.

- NporpaMMupyemMoe noab3oBaTesieM: Nonb30BaTelb UMeeT UCXOAHBIA TeKCT
MO 1 [JOKYMeHTauu K Hemy, U MOXEeT MOAUMUULMPOBATL e€ro uam [o6aBuTb
cobctBeHHOe [1O COBGCTBEHHbLIMWM CUNaMy WA NPUBMEKas MNOApPAAYMKa, He
fABfAloLLLeroca nocraslwmnkom ACY Tr1.

79



FOCT P55563-2013
- MofHas rpagumka: nonb3oBaTe/lb MOXET TFeHepupoBaThb /IH06OW 3NeMeHT

(NunKcenb) MNK BEKTOP M306paxeHUs. MporpammHoe obecnedyeHne obpabaTbiBaeT
N306paXeHns 1 ynpaenseT OTOOpPaXeHWEeM ero B peanbHOM BpeMeHW. Yacto
nonHorpauyeckne ycTpolicTBa paboTaloT B MHOTFOOKOHHOW OMepaunoHHOM
cpege.

- OH-NailH KoHgurypupyemoe: (KOHOUIYpMpyemMoe B WHTEPAKTUBHOM
pexMmMe) - YMNOMSHYTble Bblle XapaKTePUCTUKM MOFyT ObiTb peann3oBaHbl
COOTBETCTBYHOLLMM  MEPCOHANOM CTaHUMM B WHTEPAKTMBHOM  peXume Ha
paboTatowem 060pyAoBaHUN. epcoHan MOXET Tak XK€ U3MEHUTb KOH(Urypauuto

paboTatoLeli CUCTEMBI.

7 Tonb3oBaTeNIbCKMe U CTaHLMOHHbIE NHTEpPelCHI

7.1 MNMonb3oBaTesibCKMEe NHTEPENChI

Cawmblii BaxHbIii nHTepgelic ans ACY TM 9C - nonb30BaTeNbCKUI
nHTepgeinc. CTaHUMOHHbIE WHTepdelicbl BaxkHbl ans ACY TI, Tak Kak
NPUHAMAIOT Yy4yacTUe B MOHWUTOPUHIE, OMOBELLEHWM, YMPaBNeHUUM WU T.4., HO
NONb30BaTe/IbCKUI MHTep(enc ABNAETCS pellarolimM Ans ycnexa cuctembl. Ecnm
onepaTtop He B COCTOAHUM ucnonb3oBatb ACY TIM nerko nm yao6Ho, TO OHa
HUKorga He OyAeT MCNO/b30BaTbCA [AO/MKHbIM 06pasomMm unuM  peHTabesbHo.
MoTpe6HOCTN onepatopa SBAAIOTCA BaXHbIMW AN YCMEWHON paboTbl WU
MCNONb30BaHMS NPOEKTa aBTOMATU3NPOBAHHOW CTaHLMUN.

Monb3oBaTeNbCKUN MHTeEPMec JOM>KeH ObiTb BbINONHEH MO MPUHUKHY
pacnpefeneHuss  (MYHKUWIA  KOHTPONA U YNPaBNeHWs  TEXHONOrNYeCcKUM
060pyJoBaHMeEM U CUCTEMaMU MEXXAY OpraHamy pyyHOro ynpasneHus (Koum,
KHONKM ¥ T.4.) obopygoBaHuem, nokanbHbiMu CJ1Y, nporpammHO-TEXHUYECKNMU
cpeacteamu ACY TI1 pas3nnyHoro yposHsi. Bce npumMeHsiemble MnokasbiBaloLine

npuéopbl A0MKHbI 0TBeYyaTb TpebosaHusm TOCT 30012.1.
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OpraHamu ynpaBneHus nokanbHbix CAY TA [LOMKHbI OCYLWECTBAATHLCA

chnefytouwe AencTBuA:
- HOpMasbHOE BKNOUeHWe/0TKoYeHne (NycK/oCcTaHoB);
- 9KCTPEHHOe BK/YeHune (Myck);
- aBapuiiHoe 0TK/4YeHne (0OCTaHoB);
- BbI6Op peXknma ynpasnernus (MHAUBUAYaNbHOe/rpynnoBoe);
- KBUTUPOBaHNE CUTHANU3ALNK;

- anpobauua (npoBepka paboTocnoco6HOCTUN) CUCTEMbI CUTHANU3ALMN.

7.1.1 YcTpoiicTBa BBOAA

YcTtpoilctBa BBOAA MOryT ObiTb  OpraHamu  Py4YHOro  ynpa./ieHus,
cpeactBamMm  BBOAAa faHHbiX B ACY TIM I'9C wu ee foOKanbHble CUCTEMBI.
TUNMYHBIMK YCTPOICTBaMKN BBOAA AaHHbIX B ACY TI1 aBnsoTCA:

- LWapoBble MaHMNynATopbl (TPek6o/bl): 0ObIYHO  WUCMOMB3YIOTCA B
COeIMHEHNN CO CTaHAApPTHOW KnaBmaTypoil wu/mnav UMgpoBOi BCNOMOraTenbHON
KMNaBMaTypoil 1 3aHUMAOT OYeHb HEOOMbLLIOE MECTO Ha CTONE;

- «MblWKW»: NOA06HbI  LWAPOBbIM  MaHunynsTopam. O6bIYHO  TaKXke
MCNONL3YKTCA B COEAMHEHWM CO CTaHAAPTHOM KNaBMaTypoin wu/vnu umndhpoBoi
BCNOMOraTe/sibHON KnaBnaTypon. «Mblwb» TpebyeT 60/MblIero npocTpaHcTBa
CTONa, Yem LIApPOBO MaHMNYNATOP, TaK KakK «Mbllb» AO/HKHA MepeMeLlaTbes,
4TOObI NEPEMECTUTL KYPCOP Ha 3KpaHe;

- CBETOBOE Mepo: MaHWnNynaTop, C MNOMOLWbLI KOTOPOro BBOL [AAHHbLIX
OCYLLECTBAAETCA NPUKOCHOBEHUAMW U NPOBEAEHUEM IMHUIA HAJ, NOBEPXHOCT b0
aKpaHa MoHUTOpa. MpurHUMN AeiicTBMA CBETOBOrO Nepa OCHOBaH Ha OnpeseneHnun
obnacTeil sKpaHa C MOBbLILWEHHOW W MOHMXKEHHOW SIPKOCTbID C MOMOLbHO
thoTo3anemeHTa. CBeTOBbIE Mepbsi 06bIYHO MCMOML3YHTCA BMECTe C KnaBuaTypoi
ASCIl n/vmnn undpoBoit BCnomoraTenbHOW KnaBuaTypoi Ans BBOAA AaHHbLIX, OHU

He TpebyOT NPOCTPaAHCTBA CTONE;

81



FOCT P 55563-2013
- KnaBmaTypa: OObIYHO YCTaHaB/IMBAeTCS Ha BCEX PabouMx MecTax [Ans

BBOJA [AaHHbIX W YNpaBfeHMs CUCTeMOW. JKenaTe/lbHble XapaKTepUCTUKU
KNaBMaTypbl M LM(POBLIX BCMOMOraTe/lbHbIX KnaBuaTyp BKIOYAlOT CTaHAapTHOE
pacnosioXXeHne KNaBWL W 0CA3aTeNbHY 06paTHYH CBA3b. OHU  AOMKHbI
BblAEPXMBATL  [A/INTENbHYIO aKcnnyaTaymio. OHU  [OMKHbI BblTb
BOZJOHEMPOHMNLIAEMbIMMN 1 MbINEHENPOHNLLAEMbIMMU:

- CEHCOpHbI 3KpaH: XOPOLIO MOAXOAMT ANs MO3ULMOHMPOBAHUS Kypcopa,
HO He BMOMHe NOAXOAWT ANs BBOAA JaHHbIX:

- pacnosHaBaHMe peun: 3TOT MeTOf BBOAA [AaHHbIX SBASETCS HaubGonee
nepegoBbiM. OfIHAKO B HAcTOslLee BPEMSt OH MMeeT MHOIO HefoCTaTKOB, TakuX
KaK 3aBMCHMOCTb OT CMEeKTpa rofioca FOBOPSILLEro, UMeeT 6ONbLIOK MNPOLEHT
OWMBOK WAM  HEBEPHOro TONKOBaHWS KOMaHA, TpebyeT 3anomuHaroLlee

YCTPONCTBO 60NbLUOK EMKOCTM 1 6ONbLLOE BpeMs 06paboTKuU.

7.1.2 YcTpoicTBa BblBOAA

Kak » ycTpoiicTBa BBOAa, Pas3nMyHble YCTPOMCTBA BbIBOAA MOrYT ObITb
cnegyowmx TUMoB:

- MNPVHTEpbl: AManasoH 3TWX YCTPOMCTB OT TOYEYHbIX MAaTPUUHBLIX A0
KaYyeCTBEHHbIX MOCTPOYHbLIX YEPHbIX W LBETHbIX MPUHTEPOB. OHU MCNONL3YHOTCS
AN BblBOAA AaHHbIX KOMMNbOTEPA 415 OTHETOB UM apXMBHbIX 3amnuCeN.

- 3KpaHbl Aucnfes: 3TUMM YCTPOMCTBaMM OCHALLAeTCA 6O0NbLUMHCTBO
YCTPOWCTB BblBOJA MEPBUYHON WHGOpMaUMM KomnbtoTepa. OHWM  OblBalOT
OfHOUBETHbIMN N LUBETHLIMW C MUIIMOHAMWN LIBETOBbLIX KOMOMHALWIA.

- CWHTE3aTop peyn: npeaocTaBnseT onepaTopy (OHETUYECKM BHATHbIE
BbIXOAHbIE COOOLLEHUS.

- MHEMOHWYECKMEe naHenn: rpauyeckne AUCNNEN WAN  3NEKTPOHHbIE
CBETOBbIE MaHenn, UCMosb3yemble A5 NPEACTaBNEHUA CXEM U [aHHbIX O PeXunme

N COCTOAHNN CTaHUMWN NN CUCTEMDbI.
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7.2 CTaHUMOHHbIe UHTepMeliChl

CTaHUMOHHLIA MHTepdelic ACY Tl sABnseTca BaXKHEALWIWM YCNOBUEM
ycnewHon pa6otel ACY TM I'3C. CyuwecTByeT MHOFO TUMOB annapatHbIX
NHTep(encoB, KaxAblli € 0CO6bIMU TpebOoBaHUAMMW, KOTOPblE [OMKHbI ObITb

COrnacoBaHbl BO BpeMsi pa3paboTKM, MOHTaXKa M UCMbITAHUIA CUCTEMBI.

7.2.1 Tvnbl

MpumepaMy  CTAHUMOHHBLIX  UHTEP(ENCOB  ABNATCA  aHaNOrOBbIN
npeobpasoBaTeNlb  CWUFHANOB, CyXWMe KOHTaKTbl (KOHTaKT, He WMerLwuit
ranbBaHNYECKOW CBS3U C LENsSIMW 371EKTPOMUTAHNS) U LWU(POBbIE AaHHbIE. ITU
MPUMeEPbl He OXBaTblBAKOT BCE BO3MOXHbIE TWUMbl CBA3U, TaK Kak 060pyf0BaHue
nonb3oBaTens MOXeT WMeTb cneuuduyeckne TpebOBaHWS K PELLUEHWHD CBOMX

YHUKa/bHbIX Npo6siem.

7.2.1.1 LnpoBoil, KOHTAKTHbIA 1 UMNY/bCHbI BX0[

LinpoBble  MAM  KOHTaKTHble  BXOAbl  AO/MKHbI  COOTBETCTBOBATb
MUHUMaNbHBIM KPUTEPUAM MO HaMpPsXKEHWIO U TOKY Harpy3ku. TOK BXOAHOI Lenw,
HEOOXOAMMbIV ANs ynpaBneHWus, AOMKEH ObiTb LOCTATOMHLIM A/ TOFO, YTOOGbI
NCKMIOUYNTL NIOXKHOE cpabaTbiBaHMe M3-3a WyMa. TOK AOMKEH OblTb KaK MOXHO
MEHbLLE, 4YTOObl CHWU3UTb 3HEPronoTpPe6NeHMe U COKPaTWUTb BblAeNeHMe Tenna.
HanpsbkeHne Cyxoro KOHTakTa (HanpsbkeHue, HeoOXOAMMOe [ANA CUUTbIBAHWS
CUrHana ¢ Cyxmx KOHTaKTOB) MOXeT ObITb MOAAHO C UCTOYHMKA NUTAHMS CUCTEMbI
yMpaBfeHUs WK WMHOTO YCTPOICTBA.

«[lpe6esr KOHTakTOB» (MHOFOKpaTHOe 3aMblKaHMe W  pa3MblKaHue
KOHTaKTOB) BO BXOAHOM CWUrHafe MOXeT Bbi3BaTb OLWMOGOYHOE cpabaTbiBaHMe
cucTembl. Lindposble BBOAbI AOMKHbI MMeTb (UNLTPbI, YTOOLI NMPONYCKaTbh TONMbKO

yCTOI7IHI/IBbI€ BXOAHbIE CUTHaNbI. o1n (bl/l]'lepr MoryT ObITb annapaTtHbIMKA WUn
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nPorpaMMHbIMU.  ®PUALTPLI  JO/KHLI  ObITb  HACTPOEHbI B COOTBETCTBUM C

TOYHOCTbIO BpeMeHW cpabaTbiBaHUA. MPOCTble HUTKOYACTOTHbIE PUALTPLI MOTYT
NMPUBOANTL K  HeXenaTeNbHbIM  33[lepXXKaM. YPOBeHb  HanpsXKeHus  4/id
06HapyXeHns [O/KeH ObiTb [OCTATOYHbIM, YTOObI MPefOTBPATUTHL OLWMO0YHOE
CUMTbIBaHME.

LinthpoBble BBOAbI MOFYT TakXe WMETb (YHKUMIO akKKymynsaTopa Wm
CYeTUMKa WMNYNbCOB. JTa (QPYHKUMA OObIYHO peann3yeTcs NporpaMMHO Wu
«MpOLUMBaeTCA» B YCTPOWCTBAX BBOAA - BbIBOAA. TOYHOCTb, 06bEM W Temn
HaKOMeHNA [aHHbIX ONpPeAenatTCca HasHaYeHneM YCTPOWCTBaA.

[pyrasa pa3HOBUAHOCTb LMMPOBbIX BBOLOB ABOWYHO-LECATUYHbIE BXOAbI.
[Nns nX yCTaHOBKN HYXXHO OLEHWTb KOMNYECTBO MPOBOJIOYHbIX MPOBOLHUKOB, WX
MomMexoycTONYNBOCTb, BUOPaLNIO.

MocnepoBatenibHble LM(POBbIE BXOAbl 4acTO WCMOMb3YKTCA B KayecTBe
NHTepeica 4ns HOBbIX AaTYMKOB. Bonpockl B3avMOLENCTBMA C TaKUMKU BXOLaMK
paccMoTpeHbl B 7.3. B KayecTBe WHAMKATOPOB COCTOSHMA LM(POBOro BXoAa
00bIYHO MCMNONb3YHTCA CBETOAMOAbI. OTU MHAMKATOPbl 06ecrneymBaloT NerkocTb

KOHTpONs BBO/AA / BbIBOAA M OGHAPYXXEHWNe HENonafokK B LiensxX yrnpaBieHus.

7.2.1.2 LngpoBble N KOHTaKTHbIE BbIX0Abl

LiMthpoBble UM KOHTAKTHbIE BbIXOAbl 06eCMeyYnBatoT faHHble 1 yrpaBieHune
KOHTaKTaMn Ans BHELWHMX Leneid. ST KOHTaKTbl JO/DKHbI UMETb LOCTaTOYHbIV
TOK WU MaKCMMa/lbHO AOMYCTMMOE HanpsiKeHWe AN BHELIHEeA Harpysku. ITu
BENMYUHBI HEOBXOAMMO pacCMaTpMBaThb Kak A5 BCE rpynnbl BBOAA / BbIBOAA, TaK
M 4NA MHAMBUAYaNbHbIX CxXeM. logaya Hanps)KeHWs Ha CyXue KOHTaKTbl 00bIYHO
obecrneynBaeTcs BHellHe LUenbto. TOK, MOTPeOMsSeMblil  TBEPAOTENbHbLIMU
MoNynpoBOAHMKOBbLIMW YCTpPOWCTBAMM BbiBOAA (6€3 Tenn0BOW HEYCTOWYMBOCTYU
YCTPOWCTB) ABNSIETCS PYHKLUMEN TeMnepaTypbl (TENMOBbIAENEHNS).

Ona obecneyeHna 60nbLIEro TOKa B LENU 06bIYHO YCTaHaBNMBAeTCH

MPOMEXYTOUHOEe pere.
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LincpoBsble BbIXOAbl MOFYT ObITb 3aMKHYTbl MIFHOBEHHO WM Pa3OMKHYTI.

ST DYHKUMM MOTyT GbiTb OCYLLECTBNEHbI MPOrPaMMHO WU  BbIXOAHLIM pene.
NHAMKaTOPbl COCTOSHMS LM(POBOro BbiBOAA - 06bIYHO CBETOAMOAbI - MOTYT 6bITh
CMO/Mb30BaHbl aHANOTMYHO LUBPOBOMY BXOAY.

HeucnpaBHOe COCTOSIHME LM(POBbIX BbIXOAOB AOMKHO ObiTh ONpeaeNneHo
MpUYMHa ero ycTaHoBfeHa. HeucnpaBHOE COCTOSIHME LM(POBOro0 BbIBOJA MOXET

ObITb KPUTUYECKUM A/14 HEKOTOPLIX NMPUKNagHbIX MporpamMmm.

7.2.1.3 AHanorosble BXoibl

Ha aHanorosble BXOAbl MOryT MOCTynaTb MaJible TOK WX HanpskeHue
(Hanpumep, NOCTOAHHBIA TOK 0- 1MA, 4- 20 MA, 1- 5B nT.4.), cCONpoTMB/EHNE
WAK CUrHanbl Tepmonap. Bxoabl conpoTWBAEHUA wAM TepMonap MOryT ObiTb
N3MepeHbl MpoueccopoM BBoja / BbIBOAA WM OTAE/IbHbIM  TePMOMETPOM
CONPOTUB/IEHUA, UM TePMONapol Yepe3 npeobpasosBaTe/b TOKA UMW HaMpsHXKeHNS,
PacrnonoXeHHbIN Ha BXoAe / BbIXoae.

YCTpONCTBO BBOAA-BbIBOJA MOXeT 06ecrneynTb 3NeKTponuTaHue Ans
YCTPOICTB aHanoroBoro Beofa. [ns 3TOr0 Heo6XOAUMO OLEHUTb BEIMUYUHY U
[OMYCTUMOE OTK/IOHEHWE HanpsXXeHUs, BENUYUHY KonebaHUii HarpysKu.

TOYHOCTb, paspeLuatoLas CNOCOBHOCTb, Be/IMUNHA 30Hbl
HEeYyBCTBMTENbHOCTU U TemnepaTypHO YCTOMWYMBOCTU LOSIXKHbLI COOTBETCTBOBATb
NnoTpebHOCTAM NpUKNagHbIX nporpamm. Ay61mposaHune TepMonap U TEPMOMETPOB
COMPOTMBNEHNA [O/HKHO obecrneymBaTb CTaHAAPTHYH TOYHOCTb WM3MepeHuil. B
HeWTaTHbIX CUTYaUMAX AOMKHbI OblTb OnpefeneHbl 06WMe U YacTHbIe NMPUYUHDI
0TKa30B.

AnnapatHble CpeAcTBa MY/bTUMIEKCMPOBaHUA (MHOrOKpPaTHOM Mepefayn)
JOMKHbI  ObITb  TBEPAOTENIbHbIMW, @  He  MONYNPOBOAHUKOBBIMA U
afeKTpomexaHuyeckumu.  Cxema  My/NbTUMNEKCMPOBaHUA  [O/KHA  ObITb
[JOCTaTOYHO ObICTPOM, 4TOGbLI O06ecrneymBaTb [AOCTYMHOCTb AaHHbIX A8  BCEX

KOHTY POB ynpaB/eHus.
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7.2.1.4 AHaoroBble BbIXOAbI

C aHanoroBblX BbIXOJOB OObIYHO CHUMAETCS HAMPSHKEHWE WM TOK.
TouyHOCTb,  paspewlarolias  CMNoco6HOCTb, 30HA  HEYYBCTBUTENIbHOCTM W
TemnepaTypHas YCTONUYMBOCTb [O/DKHbI ObiTb UYETKO onpeaeneHbl. [ofo6HO
UM(POBLIM  BbIXOAAM, COCTOSIHUE WM 3HAYEHME aHaNOroBbIX BbIXOJOB B
aBapUiMHOM cUTyauun MOXET 6biTb KPUTUUYECKUM ANl HEKOTOPbIX MPUKAAAHbIX

nporpamm.

7.2.1.5 NMHanoro-ungposoe/undpoaHanorosoe npeobpasosaHue

TouyHocTb NO60Oro  aHanoroBoro BBOZA WAM  BbIBOLA 3aBUCUT  OT
npeo6pa3oBaHns LUPPOBbLIX AaHHbIX KoMmnbtoTepa ACY Tl B aHanorosyo opmy
n obpatHo. MNpeobpa3oBaHne 0ObIYHO BbIMOMHAETCA MHOrOpaspsAaHbIMU aHanoro-
UMpoBbIMM  Npeobpa3oBaTeniiMu. TOYHOCTb M paspeLlatolas CrnocobHOCTb
npeo6pa3oBaHnsA AO/MKHbI OblTb YETKO OnpefeneHbl, TaKk Kak Ha HWUX BAWSET
paspeLuaroLas cnocobHOCTb M TeMnepaTypHas YCTOMUYMBOCTb aHaIOr0-L1M(hpoBOro

npeo6pasoBaTtens v ycuUnuTens Beofa / BbIBOAA.

7.2.1.6 CTaHaapTbl HOMEBbIX YCTPONCTB U LUMH

McTouHMKaMy  CUTHaNoB  WHTepdeiica  SBMAKOTCA  TaKXKe  CUTHanbl
VHTENNEKTYaNbHbIX 3MEKTPOHHbLIX YCTPOWCTB U WHTENNEKTYallbHbIX MOMEBbIX
YCTPOWACTB (M0/MeBOe YCTPOICTBO CMOCOGHO M3MepsiTb 6o/iee OAHOro mapameTpa u
nepefaBaTb  W3MEpPeHHble  MapamMeTpbl MO  OAHOW  Mape  MpPOBOOB).
MHTennekTyanbHble Mosesble YCTPOWCTBA U CUCTEMbI MOMEBLIX LUMH MO3BONAIOT
3aMeHWUTb TPaAWLMOHHbIE 4-20 MA MpPU6OPbI CUCTEM CBA3M U Mepefayn AaHHbIX,
COXPaHssi CYLIECTBYIOLUIA MOHTaX NPUOOPOB. YMeHbLUEHWE YWUCNa MOMEBbIX
YCTPOICTB W MNPOBOAKM YMeHbLUAeT 3aTpaTbl MOHTaxa. CTaHgapTbl ANS

MHTENNEKTYa/IbHbIX  MOMAEBbLIX yCTpOI‘/IICTB N MONEBOA  LUWHBI paspa60TaHb|
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HecKo/IbkuMy opraHusauyuamu, sknwouvas IEEE n M3K. TOCT P M3K 60079-27

COAEP>KNT TpeboBaHWs K 3N1eKTPoobOpyLoBaHUIO, CACTEMaM ¥ MeTofam ero
YyCTaHOBKN C NPUMEHEHWEM MCKPOOE30MacHoi cucTembl Nonesoit wuHbl (FISCO),
OCHOBAHHOW Ha MpUHLMNAax MaHYeCTEPCKOro KOAMPOBaHNSA CUCTEM C MUTaHNem 0T

LUWHbI, CKOHCT PYMPOBaHHbIX B COOTBETCTBUM C TpeboBaHuamn MIOK 61158-2.

7.2.2 VICTOUHMKM MHopMaLnn

NCcTouHMKM nHopMaLmn, CBA3aHHble C CUCTEMaMU yrpaBieHns, ABAAIOTCS
MHOTOYUCNEHHbIMWA, W He BCe YMOMsSHYTbl B 3TOM MOAMNYyHKTe. Hanbonee
pacnpocTpaHeHbl:

- UMMPOBOV BBOA YMpPaBNfAOLLEro CWUrHana: CUYUTbIBAeT MOMIOXEHMNE
KOHTaKTOB pesie, UCMOMb3ya ANA OMNpefeNeHNs MOMOXEHUSA KOHTaKTOB UCTOUYHMK
MUTaHWA - CTAHLMOHHYIK aKKyMy/nAaTOpPHYHO 6aTapeld WAM UHOW WUCTOYHUK.
YcTpoiicTBa BblBOAa - OObIYHO TBEPAOTENlbHble MOMYNPOBOAHUKOBbIE UK
3NeKTPOMEXaHUYecKmne pene, Ha KOTOpble MOAAeT WAM CHMMAeT NuTaHue cuctema
ynpaBneHns:;

yCTpOWCTBA  aHaforoBoro  BBOAA:  NpeobpasoBartenv,  KOTOpble
npeobpa3yroT CUrHaNbl N3MEPUTENbHBIX TPAHCHOPMATOPOB HANPSHXKEHNS W TOKa;

- NapannenbHble YCTPONCTBA BBOAA: 0ObIYHO KPYrOBble JATUMKM MNOMOXKEHMUSA
WM LWWTOBble LWGPOBbIE W3MepUTeNbHble MpUGOpbl. Y CTPoOiCcTBA BblBOAA
ABNAIOTCA WMTOBLIMW LUMPOBLIMUA M3MEPUTENbHBIMU NpubopaMn Uam Mogynsmu
KOHTpONnepa YnpaBneHWs TEXHONOTMYECKUM MNpOLEecCOM. ITU WCTOYHWMKM  BO
MHOIMX  CflyyasX AByHanpasneHbl  (PEBEPCUMBHbI), T.e. OHU  ABAAKOTCA
yCTpoiicTBaMu 1 BBOAa W BblBOAa. Kak npaBwuno, 3T YCTPOMCTBA WMCNOMb3YHOT
[IBOVYHO-AECATUYHbIA KOA4 W WKUHY OT 4-6utoBoii (I  ABOMYHO-AECATUUHBLIN
paspag) fo 32-6utoBoli (8 ABOMYHO-AECATUYHBLIX Pa3psSA0B) MIOC KOHTPOSIbHbIN
3HaK;

- nocnepoBaTe/lbHble WCTOYHMKW: [BYHAMpas/ieHHble YCTPOMCTBA CO

BCTPOEHHbIM WHTEMNIEKTOM, WMEKOLWINE XapaKTEPUCTUKM W BBOA4a W BbiIBOAA.
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YCcTpoiicTBa BK/IOYAKT WHTENNEKTYaNbHble BaTTMETPbI, KPYroBble AaT4MKW

MOMI0XKEHNs, TEPMONPE06pa3oBaTeNu 1 T.4,

7.2.3 3awmTa BBOJA - BbIBOAA

Bce ycTpoiicTBa BBOAA-BbIBOAA LO/MKHbI NPOXOAUTb TECT Ha YCTOWYMBOCTb
K WUMMNYNbCHOM mneperpyske 6e3 JNIOXKHbIX cpabaTbiBaHWiA. [pyrue TecTbl

npueegeHsl B 10.1.1.

7.2.4 Tpouecc cbopa

Mpouecc cbopa AaHHbIX BK/IOYAET B ceb6s 00CYXK/EHHbIE Bbille BOMPOCHI, a

TaK >X€ HeKOTOopble BOMPOChI, KOTOPbIE HE MMEHT OTHOLLEHUS K MHTEepdelicy.

7.2.4.1 CKOpOCTb CKaHNpOBaHUA

CKOpOCTb  CKaHMpPOBaHUS - 3TO  CKOPOCTb, C KOTOPOWA  [AaHHble
nepemeLlaloTcs OT MHTepdelica A0 6asbl fJaHHbIX, WAM OT 6asbl AaHHbIX A0

NHTepgeica.

7.2.4.2 YacTtoTa apXvBUpOBaHNA LaHHbIX

Yactota apxmempoBaHua fgaHHbix ACY TI [9C onpegensercs
Ha3HaYeHMeM W TUMNOM [aHHbIX, KOTOpble COXPaHAKTCA ANUTENbHOE Bpems. 3JTa
Be/IMUMHA W3MEHSAETCS B  3aBUCMMOCTM  OT  MCMONb30BAHUS  [aHHbIX [ANd
BOCCTAHOB/IEHUS 6a3 [AaHHbIX CUCTEMbI, BPEMEHW MOWCKA W WHTEHCMBHOCTM
ncnonb3oBaHuA. Hanpumep, 4vactota OOHOBIEHWA apXMBHbLIX JaHHbIX MO
Temnepatype OKpyXaloLlleid cpedbl OyLeT MeHblUe, YeM 4acToTa MOMOSIHEHUS

apxuBa 3neKTpuyecknx napameTpos pexunma M3C.
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8 XapaKTepuCTUKK CUCTEMBI

8.1 OO06Lime NoNoXeHns

XapaKTepuCTUKN CUCTEMbI YMNpPaBNeHUS OLEHMBAIOTCA KaK COBOKYMHOCTb
XapaKTePUCTUK annapaTHbIX CPeACTB M MpPOrpammHoOro obecneuveHms. Tak Kak
XapakTepuCTUKM  nporpaMMHoOro obecneyeHus 3aBUCAT OT  annapaTHOro
obecneyeHns, N0 XapaKTEPUCTWKE MPOrpaMMHOro obecneyeHns OLEHMBaeTCA
nonHas XxapakTepucTrKa CUCTEMBbI.

XapakTepucTMKa CUCTEMbl  OLEHMBAETCA MO  CNefyHOLWNUM  YeTbipeM
KpUTEPUAM:

6e30MacHOCTb:  XapakKTepu3yeTcs  CMOCOOHOCTbIO ~ CUCTEMbl K
NpeaynpeXxxaeHnto  HeXenaTtesbHbIX  AeNCTBUIA, HeBEPHbIX KOMMYHUKALUA 1
BbIYMC/INTENbHBIX OWNOOK. Be3onacHOCTb CUCTEMbl fBAsieTCA (DYHKUMeR uvucna
OLWMNBOK, NPOBEPOK N KOPPEKLNN, pe3epBUPOBaHNA 1 MPOTOKO/OB CBA3MW;

- HafeXHOCTb: XapaKTepusyeTcs YMC/IOM aBapuii annapaTHbIX CPeacTs,
HEBbLIMOMHEHNSA CUCTEMHbIX (YHKUWA M CO0EB NPOrpaMMHOr0 ob6ecrneyeHus.
KonnyecTBeHHO OLeHMBAETCA KOIPPULNEHTOM FOTOBHOCTU CUCTEMBI;

- ObICTPOAENCTBME: XapaKTepUCTUKAa CKOPOCTU BbIMOMHEHUS CUCTEMO
cBOMX (yHKUMii. OHa BK/KOYAET CKOPOCTb peakuuM Ha BXOAHbIE CUTHanbI,
KOMaH/bl oneparopa v CUCTEMHbIe COObITUS;

paboToCnoCO6HOCTL  BBOAA-BbIBOAA:  XapaKTepUCTMKa  TOYHOCTM
06HapyXeHMs BXOAHbIX AaHHbIX W NepefayM WX BO BHYTPUCUCTEMHble 6asbl
[AaHHbIX, Mepefayn [aHHbIX M3 BHYTPEeHHMX 0a3 B KaHasbl Mepefayvn BbIXOAHbIX
AaHHbIX.

Yacto aTM KpuTepuu 3aBUCAT OT paspaboTymMka CUCTEMbI, a He OT
nocraswmka ACY TIl. OHM MOryt 3aBuceTb OT KOMMYHWKALMOHHOIO
obopyAoBaHMA,  CUCTEMbl  3HEPrOCHAGXEeHMs,  3KONOrMYecKux  (hakTopos,
nporpaMmHoro ob6ecneyeHus WM APYrux 371emMeHTOB cucTembl. Kputepuu

[OMKHbI OblTb pa3paboTaHbl U AETaNM3UPOBaHbl ANS CUCTEMbI TaK, YTOObl MMM
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MOF/IM MOMb30BaTbCS BCE CTOPOHbI, CBA3aHHLIMM Pa3paboOTKON U peanusauueit

CUCTEMBbI.

MpuKnafHble NPOrpaMMbl CUCTEMbI YMpaBneHUs, peanusytolive 3agaquu
ynpasnenus FIC, NMetT COGCTBEHHbIE YHUKaNbHbIE TPe6OBaHMA. VX fManasoH -
OT Crneuuduyecknx NPUKNaAHbIX NPOrpaMM ONTUMM3ALMKU peXuma paboThl,
onpefeNneHnsl  9KOMOTMUYECKMX  OFPaHWMUEHWIA,  MAaHWPOBaHWS PEMOHTOB,
06ecneyeHnss  PeMOHTHbIM  MEpPCOHaNOM M 3amacHbIMM  YacTaMu [0
aBTOMATWMYECKOro ynpaeneHus. Kaxpas M3 HUX [O/MKHA OblTb YyuTeHa npu
MPOEKTUPOBaHUM  MPUKNAAHbIX  MporpaMM U pa3paboTKe  KpuTepues
MPOM3BOAUTENLHOCT  cUCTEMbI.  CyLIeCTBYeT MHOXECTBO MPOTUBOPEUYMBbLIX
(haKTOpPOB, KOTOPbIe AOMKHbI 6blTb BbISIBNEHbI M Y4TeHbl Npu pa3paboTke
NPUKNagHbix nporpamm. K Takum (aktopam OTHOCSATCS:

- YCTONYMBOCTb PErYNNPOBAHMA U CKOPOCTb peakuum;

- HAfleXXHOCTb U CMIOXHOCTb;

- TOYHOCTb M TPYAHOCTb HACTPONKMK;

- KanuTanoB/IOXeHMA W 3KCMyaTalMOHHbIE U3AEPXKKN.

Kpome TOro, CTOMMOCTHas OLeHKa [J0O/MKHA 6biTb BKIOYEHA KaK OAHO U3
Tpe6oBaHMIA K NOGLIM XapakTepucTUKam cuUcTeMbl. Kak npaBuno, 4Yem Bbille
Tpebyemble XapaKTEPUCTUKN CUCTEMbI, TEM GO/bLLE CNOXHOCTb CUCTEMbI, W BbilLE
ee CTOMMOCTb.

Apyrumu paccMaTpuBaeMbIiMU OCHOBHbIMU nokKasartesisiMm
NpPOVN3BOANTENBHOCTU CUCTEMbI SBASIOTCS:

- peakuusi Ha HapyLleHWe 3HeProCcHaGXeHMs: HapyLLEHNe 3HeprocHabXeHus
MOXET BbI3BaTb MOTEPD MamsaTU WUAM c6Ol MpPorpamMMbl, KOTOPble BbI3blBAOT
Heo6XoAMMOCTb Nepesanycka cucTembl. [pyM  OTKIOYEHUWM U Mepesarpyske
HEO6X0AMMO He [A0MyCTUTb OWNGOYHbIE KOMaH[bl, M3MEHEHWEe 3arpy30uYHbIX
napameTpoB U T.4. XpaHeHWe MporpaMm u 6a3 faHHbIX B 3HEPrOHe3aBUCUMO
namMsT¥ npeAoTBpallaeT Heo6XOAMMOCTb  MepesarpyskM npu  Mycke, 4TO

COKpaLLaeT Bpems IMKBUAALMM 0TKa3a WK BPeMs Nepesarpysku:
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- COXpaHeHWe ynpaB/isemMoCTU: HeOOX04MMO COXPaHATb ynpaBnsemMoctb A

npy c6oe cucTembl ynpaBneHus. bonblwmHcTBO A paboTaldT B HOPMasbHOM
pexkmme ¢ ManbiM 4yucnioMm KomaHg ot ACY TrI1. YnpasneHue A 1o 3afaHHbIM
yCTaHOBKaM M UX nepe3anyck MpW  YCMOBUM  HOPMasibHOW  paboThbl
TEXHO/IOFMYECKON aBTOMATMKN W 3aUTbl MOTYT BbIMNONHATLCS  HE3aBUCUMO OT
COCTOSIHUA CUCTEMbl ynpaBneHWs. pu BbIMNONHEHUM (YHKUWIA ynpasneHus A
CAYTl ponmxHa coxpaHsiTb paboToCmOCOOHOCTb MPU OTKase OCTaslbHbIX 4acTel
ACY TI 1 He06X0AUMOCTY ee nepe3anycka,;

- KOMMYHMKaUUK C APYrMMn YPOBHAMWU YynpaBneHua: BaxkHas 3agadva ACY
Tr. HeobxogmMmo o6ecneymBatb ObICTPOe MOMYYEHME W BbINOJIHEHWE KOMaHA,
Harnpumep, [AUCNETYEPCKON CUCTeMbl 60Mee BbICOKOrO YPOBHSA  YrMpas/ieHus,
KoTopble 061a4al0T NPUOPUTETOM Mepes CUCTEMON cbopa AaHHbIX WK CUTHaIaMK
3afla4y KOHTPONS COCTOAHMA (KpOMe 3ajay KOHTpons 6e30macHocTn);

- N30bITOYHOCTb /OTKA30yCTONYMBOCTL: MOBbILLIEHNE HaaexHocTn ACY TI1
NHOrga AOCTUraeTcs ABOWHLIM W TPOWHbLIM pe3epBMPOBaHMEM (YHKLMOHAIbHbIX
3N1EMEHTOB CUCTEMbI YyrnpaBfeHua. B gy6nmnpoBaHHbIX CUCTEMaX OCHOBHble U
pe3epBHble 3/IeMeHTbI paboTaloT BMecTe. B pacnpefeneHHoOW cucteme MoryT
pe3epBUpOBaTLCA YacTb WAM  BCe 3N1eMEHTbl. AnNnapaTHoe W nporpaMMHoe
obecneyeHne [OMKHO 06eCrneynTb «MACKYK», T.e. 6e3 NOTepH [daHHbIX WU
ynpaBneHuns, nepegady ynpasneHns 0T OCHOBHOM CUCTEMbI K Pe3epBUPYIOLLEN;

- TexXHuYeckoe 06CNYXMBaHME: B W3ObITOUHLIX CUCTEMaxX YnpaB/ieHns
pe3epBHble (DYHKLMOHA/IbHble 3/1EMEHTbl A0/DKHbI BbIBOAUTLCA W3 paboTbl A/
TEXHMYECKOT0 06CNYXXMBaHMA 6e3 HapyLueHus paboTtel ACY TIT;

- paclwupsemMocTb: CUCTEMa [O/DKHbI  MO3BONSATbL  BBOAUTL B Hee
[JONOSIHUTENbHbIE  (PYHKLMOHANbHbIE  3/IeMEHTHI,  Takue, Hanpumep, Kak
BbIYMC/INTENIbHBIA CONpPOLeccop, AOMNOMHUTENIbHAA NaMATb WAW  NamsaTu, Wan
mMefguaycTpoilictBa. B 6onbluMx  cucTemMax — paclumMpsieMoCTb  JOCTMraeTcs
pobaBneHnem yCTPOMCTB AN CO3JaHMA WX pasBUTUA  pacrpefeneHHbIX

BbIYUCNTNTE/IbHbIX CUCTEM.
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8.2. Pe3sepBupoBaHue A

[na pe3epBHOro ynpaBneHnss TA [AOMKHO OblTb BO3MOXHbIM BPYUHYHO
3anycTuTb BCe BCMoOMoOrare/sibHoe 060pyf0BaHUe, OTKPbITb HanpaBAfOLWMNi
annapat n packpytuTb A 4O HOMWHaNMLHOW CKOPOCTW, MOAaTb BO3BGYXAEHME W
CMHXpOHM3MpoBaTb A ¢ ceTbto. [locne CMHXPOHM3ALMM BO3MOXHbI Habop

aKTMBHOW M peaKTUBHO MOLLHOCTW.

9 PekomeHAyeMble UCMbITaHUSA U KPUTEPUX NPUEMKN

CooTBeTcTBMe  TpeboBaHMAM  cneuudukaumMmM  focturaetca  nyTem
NPOBEAEHNS OCMOTPa M NPUEMOYHBLIX UCMbITAHNA. OCMOTP AO/MKEH MOATBEPAUTH
NPaBubHOCTb MOHTaXa W YCTaHOBKM 0060pyAoBaHWUA. WCNbITaHUA  LO/KHbI
NoATBEPAMTb paboTOoCNOCO6HOCTH YCTaHOB/IEHHOI 0 obopypoBaHus,
MHMOPMALMOHHOIO ¥ NPOrpamMmMHOro ob6ecneyeHus, COOTBETCTBME MPOEKTY
MeTponornyeckoro obecneveHus. McnbiTaHns npoBoasTcsa nocTasumkom ACY

TN npy yyacTum nonyyaTens CUCTEMbI.

9.1 TpeboBaHNA K KOHKPETHbIM UCMbITAHUAM

9.1.1 3aBoACKME NPUEMOYHbIE NUCMbITaAHUA

3aBOACKME TMNPUEMOYHbIE WCMbITAHUS [AO0/MKHbI  6biTb  NPOBEAEHbI [0
OTNpaBKM  060pyfOBaHUA  Mony4yaTento. 3aBOACKME  UCMbITAHWUS  LO/MKHbI
[AEMOHCTPMPOBaTb MPaBUIbHOCTbL PaGoThl BCEr0 MOCTaBASEMOro NPOrPamMMHOro
obecneyeHnss W annapaTHbIX CpeAcTB. MeToAMKa WCMbITAaHWIA [JO/MKHA OblTb
paspaboTaHa MOCTaBLMKOM (M3roTOBUTENEM) W COr/facoBaHa C Noayvatenem u

MPOEKTUPOBLLMKOM. B cocTaB 3aBOACKMX UCMbITAHUIA AO/MKHbI BKNHOYATLCA:

92



MOCTP 55563-2013
- UCMbITaHVe Ha 3alMTy OT MepeHanps>KeHnii Kaxxaoro Tuna Tovek BBOAA U

BblBOZa (NpefHasHayeHO AN18 MOATBEPXAEHWUA TOro, 4to ycnosus paboTbl Ha
3NeKTPOCTaHUMK He ByAyT oTpuLaTeNbHO BANATL Ha paboTy cpeacte ACY TM);

- WCMblTaHWe Ha YYBCTBUTENbHOCTb K 3/IEKTPOMArHUTHLIM MOMexam
(NpegHa3HavyeHo NS AeMOHCTpauuy NoMexoycTouHBOCTH cpeacTs ACY TI);

- UCMbITaHME Ha MUCMYyCKaHWe pajmollyma, KOTopoe rnokasbiBaet, 4to ACY
TM He 6yaeT reHepupoBaTb LWYyMbl, YyXxyjwakwuwmue paboTy cocefHero
060pyoBaHus;

- NPOBepKa paboTOCNOCOGHOCTU KaXkKAol TOUKM BBOAA JaHHbIX;

- 3anyCcK nporpamm, COOTBETCTBYIOLMX CUTHaNY OT KaKAol TOYKWM BblBOAA
ANA  LeMOHCTpauMm  CnocobHOCTU  CUCTeMbI BO3BpaLlaTbCA K YKa3aHHOMN
KOH(Urypauuv B cnyyae cbos;

- [JeMOHCTpaums XapakKTePUCTUK OCHOBHbLIX CUCTEMHbLIX KOMMOHEHTOB
(MOHUTOPBI, NPUHTEPDI, ANCKOBOAbI, U T.4.);

- [eMOHCTpaunsa AOCTaTO4HOCTM 1 paboToOCMOCOOHOCTM 6a3 faHHbIX;

- [EeMOHCTpaums paboTbl CWUCTEMbI MNpPU 3anycke BCEX MPUIOXKEHNIA
NPOrpaMmmMHOro obecrneyeHns B XyALINX 3KCMyaTalMOHHbIX YCNOBUAX;

- [EMOHCTpauus paboTbl CUCTEMHOW AMArHOCTUKN;

- [eMOHCTpauua AelicTBUIA B CNyyae 0TKasa CUCTEMBI;

- LEMOHCTpaLMa Nonb30BaTe/IbCKOro UHTepderica CUCTEMbI:

- [eMOHCTpauus KaxAoro npuioXeHWs CUCTEMHOro MNpPOrpaMMHOro

obecneyeHus.

9.1.2 TlloneBble UcnbiTaHUA

MoneBble MUCMbITaHWS LO/MKHbI MOATBEPAUTL PabOTOCMOCOOHOCTb CUCTEMBI
nocne ee [OCTaBKM K MeCTy MOHTaxa. OHM MOryT TakXe WCMo/b30BaTbCA ANA
MPOBEPKM BbIMOIHEHNUA TEXHUYECKOr0 3afaHus npoekTa. MeToAMKa MCMbITaHWi
[JO/MKHa OblTb pa3paboTaHa NOCTaBLLMKOM (M3roTOBUTENIEM) W COrnacoBaHa C

nony4varenem (Nonb3oBaTenieM) A0 Hayana NoneBbIX UCMbITAHWIA.
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PeKoMeHAyeTCs MpoBefeHue Cneayowmnx NcnbiTaHnii:

- nopgavya COOTBETCTBYHOLWWNX CUTHa/I0B B Ka)K,U,OVI TO4YKe BBOAa A4

NOATBEPXKAEHNS NX PabOTOCNOCO6GHOCTY;

- 3anyck nporpamm Ans MpPOBEPKU MPaBULHOCTM PaboTbl KaXAoW TOUKM

BblBOAaA,

- AEeMOHCTpauna OCHOBHbIX XapaKTepUCTUK CUCTEMHbIX KOMMOHEHTOB

(MOHWTOPBI, MaHENN O0TOBPAXEHNS MH(OPMALMK, NPUHTEPbI, ANCKOBOABI U T.4.);

- lEMOHCTpaLMs CUCTEMHOW AUarHOCTUKY;
- A€MOHCTpaLMs M0Nb30BaTE/IbCKOTO NHTepdeiica;
- AEMOHCTpaLMs BCex NpunoxeHuii Mo;

- AeEMOHCTPaunsa rotToBHOCTU CUCTEMbI K SKCMnayaTaunin.

9.2. ObecneyeHme KayecTBa

KayecTBO cuCTeEMbI 4O/IKHO ObITb 06ecneYveHo npun U3roToB/IEHNN CUCTEMDI

n NOATBEPXAEHO TMPUEMOYHbIMWN WUCMNbLITAHUAMMWN. I‘apaHTvuo KayeCTBa A0JKHbI

obecneynTb NpoLeaypbl NPON3BOACTBEHHOINO KOHTPOSS:

BXOZHOW KOHTPO/b;

WHXXEHEPHbIV KOHTPO/Ib BHOCUMbIX B NMPOEKT W3MEHEHMWIA;
BbIOOPOYHAs NMPOBEPKA 3NEMEHTOB M (YHKLWIA;

Ka4yeCTBO MCMbITAHWIA 1 OTYETHOCTY;

KafIMbpoBKa MCNbITaTeNIbHOT0 060PYAOBaHNS;

npoBepKka KOHMUrypaumm nporpaMMHOro obecrneyeHus.

9.3 Tpuemka

ACY TI1 npvHMMaeTCs B 3KCNyaTaluto Mocne onpefesieHns COOTBETCTBUA

NocTaBNEHHOW AOKYMeHTauunn, ycnewHoro nposegeHnAa nonesbiX U MpnemMoyHbIX

NCNbITAHUIA.
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10 ¥YnpaBneHue cucTemoi

10.1 O6cnyxunBaHume

TexHu4eckoe 06CNy>KMBaHMe MOXeT MPOBOAUTLCA MO0 BnagenbuemM, N1M6o
M3roToBUTENIEM WM TeXHUYECKOM cnyK60i. Bbibop cnocoba o6cnyxunBaHus
3aBWCUT OT:

- PeKOMeHJaLnii 3rotToBuTens;

- BpPeMeHu, He06X0AMMOro A/ MOMYyYeHUs TeXHUYEecKoe 06CnyXusaHue oT
CTOPOHHEN opraHM3auuu;

- OLeHKM nocneacTBuin npoctos obopyaosaHusa M3C;

- [eicTenA B Cnyyae, €CNM CTOPOHHAS OpraHu3auMs OTKasblBaeTCd OT
06CNyXnBaHus;

- [elcTBMA B C/lyvae, €CAM COOGCTBEHHbIA 06CNYXMBAKOLWMIA MNepcoHan

OTCYTCTBYET.
10.2 O6yuyeHue

MocTaBLWMK [JO/MKEH MPOBECTUM HeobXoaumoe 00ydYeHMe nepcoHana
nonb3oBaTens. 3T0 06yyeHMe NO3BOAUT NONb30BATENO CTaTb CAMOCTOATE/IbHbIM
BO BCeX acrnektax paboT, TEXHUYECKOro O06CAY>XMBaHWA MNPOrPaMMHOro
obecneyeHns, pasBUTUA U TEXHUYECKOrO OOCMYXMBaHWA annapaTHbIX CPeacTs.
Mpu  06yyeHMM LenecoobpasHO BeCTW BUAEO3aNWUCb, KOTOpPas MOXeT ObITb

3 heKTMBHO MUCMONb30BaHa NPU TPEHMPOBKE MepcoHana B Nepmnog akcnayaraymm.
10.3. JokymeHTayumA

[lOKyMeHTaUus [o/KHa [aBaTb MOMHOE OMWUCaHWE CUCTEMbI U A0/MKHA
COOTBETCTBOBaTb MPOEKTHOMY 3afaHuio. [JOKyMeHTauus [AOMXHa CcojepxaTb

CBefieHMsi, Heobxoaumble [N8 MPOBeAeHWUS MOHTaXKHO-HanafouYHbIX paborT,
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MCMbITAHWA, HayaNbHOrO 3amycka CUCTeMbl B paboTy, 3KcnmayaTauum U

TEXHUYECKOro 06CNyXMBaHMS annapaTHbIX CPeAcTB (KOMMaeKca TeXHUYECKMX
CPeAcTB), TEXHMYECKOro 06CNY)XMBaHMS MporpaMMHOro ob6ecrieyeHus. B
AOKYMEHTaL MU Tak)Ke MOTYT COAEPXKaTbCs CBEAEHUS O Pa3BUTUN CUCTEMBI.

CocTaB W cofep>aHue MNpPOEKTHOW [OKyMeHTauuu onpeaensoTcs

MocTaHoBneHnem MpasuTenscTaa (2J.

96



MpunoxeHue A

(cnpaBo4yHOE)

MOCTP 55563-2013

CBefieHUA 0 COOTBETCTBMU CCbIIOYHbIX HaLWNOHaIbHbIX U

MEXrocyapCTBEHHbIX CTaHAAPTOB PervoHasibHbIM 1 MeXAyHapoAHbIM

CTaHpapTaMm, NCNosb30BaHHbIM B Ka4e€CTBE CCbIJIOYHbIX B NMPUMEHEHHOM

MeXayHapoaHOM cTaHgapTe

Tabnuuya OA.L1
O603HaYeHne CCbIIOYHOrO0
HaLMOoHaNbHOro,
MeXXrocyjapCTBeHHOr 0

CTaHjapTa

FOCT 15971-90

FOCT PM3K 61056-1 99
FOCT P M3K 896-1-95

rMOCT P NCO/M3K 17025-
2009

FOCT P 8.654- 2009

FOCT 24.104-85

FOCT 5616-89

FOCT P M3OK 61142-2001

CTeneHb COOTBETCTBUSA

NEQ

NEQ

NEQ

NEQ

NEQ

O0603HaYeHNe N HaMMeHOoBaHMe
CCbI/IOYHOrO PErMOHANbHOIO U / 1nn

MEXyHapOoAHOro cTaHaapTa

IEEE Std 100-1996, The

Standard Dictionary of Electrical

IEEE

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 Engineering
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
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Mponomkexne Tabamupl JA

0603HaYeHNE CChINIOYHOTO CTeneHb COOTBETCTBUS 0603HaueHNe U HaMMeHOBaHWe
HaLMOHaNLHOro, CCbI/IOYHOTO PErMOHATLHOTO W / UK
MEXroCyjapCTBEHHOr0 MEXyHapOoAHOro cTaHdapTa
cTaHgapTa
OCT 24.104-85 NEQ IEEE Std 1020-1988 (Reaffirmed

FOCT 5616-89 1994). IEEE Guide for Control of
Small Hydroelectric Power Plants.

(ANSI)

FOCT 24.104-85 NEQ IEEE Std 1046-1991 (Reaffirmed
FOCT 5616-89 1996). IEEE Guide for Distributed
Digital Control and Monitoring for

Power Plants (ANSI)

FOCT 28842-90 NEQ IEEE Std 1147-1991 (Reaffirmed
FOCT 28446-90 1996), |IEEE Guide for the
Rehabilitation ~ of  Hydroelectric

Power Plants (ANSI)

FOCT 34.003 90 NEQ IEEE Std C37.1-1994. IEEE
Standard Definition. Specification,
and Analysis of Systems Used for
Supervisory Control, Data
Acquisition, and Automation
Control (ANSI)

[OCT P 50571.26 2002 NEQ IEEE Std C37.90.1-2002. IEEE
Standard for Surge Withstand
Capability (SWC) Tests for

FOCT P 51317.4.5 99

Protective  Relays and Relay
Systems (ANSI)
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Mpogonmkexne Tabamupl JA
0O603HavYeHne CCbIIOYHOIO
HaunoHanbHOro,
MeXXrocyapCTBEHHOr0

cTaHgapTa
[OCT P 50648- 94

FOCTP 51317.4.5-99

FOCT P M3K 60870-5-101-
2006

roCT P M3K 60870-5-101-
2006

roCtT P MCO M3BK TO
10032-2007

CTeneHb COOTBETCTBUA

NEQ

NEQ

NEQ

MOCTP 55563-2013

O603HayeHne 1 HaMMeHOBaHMe
CCbIIOYHOr0 PErMOHaNnbHOro 1 / nan

MEXyHapOAHOro ¢ TaHAapTa

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 (CSMA/CD)
access method and physical
spceifications3  (ANSI/IEEE

802.3, 1996 Edition)

layer
Std

99



MOCT P 55563-2013

OkoHYaHue Tabamupsl JA

O603Ha4eHMe CCbINIOYHOr0 CTeneHb COOTBETCTBMA
HauMoHabHOr o,
MEeXrocyjapCTBeHHOro
CTaHAapTa

roCT P M3K 60870-5-101- IDT
2006
rKct P NCO M3IK TO IDT
10032-2007

MpumeyaHne — B HacTosAwen Tabnmue

0603HaYeHNs CTEMNEHN COOTBETCTBUSA CTaHLapTOB:
- NEQ — HeakBuBa/IeHTHble CTaHAAPTbI.

- IDT - WaeHTUYHbIE CTAHAAPTLI.

100

0O603HayeHne 1 HaMMeHOBaHMe
CCbINIOYHOT O peErnoHanbHOro n [ vinn

MeXAyHapoaAHOro 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

UCMO/b30BaHbl  CEAYIOLLVE  YCOBHbIE
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MpunoxeHne b

(cnpaBoyHOE)

TepMUHbI N onpeaesnieHns, npuBeieHHble B M3AK 62270

aHanoro-yugposoe npeobpasoaHue (a'l): MpeobpasoBaHUe U3 aHANOroBol POpmbl B
Lngposylo.

aBloMaTMuyeckoe ynpaBneHue: Cnocob ynpasneHusi, KOTOPbIA  obecneynBaeTt
Mepek/loyYeHne WM ynpasneHve, WM TO W Apyroe, 060pyfOBaHWA B 3apaHee 3afaHHbIX
nocnesoBaTeNIbHOCTW M YCNOBUAX 6e3 BMeLlaTensCcTBa oneparopa.

aBTOMaTu3MpoBaHHOe ynpaBneHne FIC: Mcnonb3oBaHWE KOMMbIOTEPHbLIX CPEACTB,
TaKMX KaK /IOrMYecKne KOHTPOAJepbl, KOHTPOAAEpbl NOCAeA0BaTeNbHOCTU, MOAYAUpYIOLLne
KOHTPO/IEPbl ¥ MUKPOMPOLLecCopbl, YTO6bl BBECTW 06OPYAOBaHWE 3M1EKTPOCTaHUMUM B paboTy,
ONTUMU3NPOBATb MapameTpbl B YCTaHOBMBLLEMCS PEXMUME, W BbIK/IHOYaTb 060pyJoOBaHue B
Hagnexallein nocnefoBaTe/IbHOCTM B 6€30MaCHOM 3KCMTyaTalMOHHOM PeXUME.

aBlOMaTM4yeckoe YynpaB/ieHWe BbipaboTKON  (3MEKTPO3HEPrun):  BO3MOXHOCTb
perynupoBatb BblpaboTKy 3M1eKTPO3HEPTMM BblGPaHHbLIX arperaTHbIX 6/10KOB B 3aBUCUMOCTU OT
MONHOW  BLIXOAHOW MOLLYHOCTM  3M1EeKTPOCTaHLMKU, MOTOKOpacrnpeaeneHns MOLWHOCTA  No
MEXCUCTEMHbIM INHUAM 31eKTPOMEPeAayn U 4acToTbl 3HEPrOCUCTEMBI.

aBTOMaTM4yeckoe perynumpoBaHue HanpshkeHua (APH): BO3MOXHOCTb perynupoBsaTtb
KOHKPETHOE HanpshkeHWe CUCTeMbl MNOCPEACTBOM PerynupoBKW BO3OYXAeHWs arperata B
npegenax HampsHKeHUs Ha 3aXMMax arperara v peakTUBHOW MOLLHOCTH.

uepapxus aBToMaTu3auuu ynpasneHusa: [POeEKTMpOBaHWE W peann3alus QyHKLUUI
MHOrFOYPOBHEBO aBTOMaTW3auuW yMpasfeHus, T.e. ANS aBTOMaTU3aLuu JIOKabHOTO YPOBHS,
YPOBHS rPynnbl, YPOBHA 6710Ka U T.4.

KO3(h(pUUMEHT roToBHOCTU: OTHOLIEHME BpeMeHW paboTbl KO BpPeMeHW paboTbl U
MpPOCTON CUCTEMbI.

06beAnHUTENbHAA MaHenb: MOHTaXHas naata ¢ pasbeMamy WM rHe3gamu, KoTopas
obecrneynBaeT CTaH4ApTHbIA MeTO4 Mepefayn CUTHaNoB MeEXAY CbEMHbLIMUA CUCTEMHbLIMU
nnatamu (nnatamm MogynbHON KOHCTPYKLMK).

MOCT CeTeBOI: YCTpPONCTBO, MNO3BONAIOLLEE OCYLLECTBUTL CBA3b ABYX CETEl OAMHAKOBON

WM CXOXKelA TOMonoruu.
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LeHTpann3oBaHHOe YynpaBfeHuWe: YpAaneHHOe OT 060pYAOBaHMS WM arperatHoro
6noka, HO Haxofslieecs B npejenax rpaHWUL, 3MeKTPOCTaHUMM (Hanpumep, CpeacTsa
ynpaBneHus, pacrnofioXXeHHble B MALLIMHHOM 3a/ie 31eKTPOCTaHLMK).

perynupoBaHue (HO 3aMKHYTOMY UMKY): Tun aBTOMaTM4YecKoro YynpasfeHwus, npu
KOTOPOM  YyrpaBnstollee BO3AECTBME OMNpefensieTcs CWUrHanaMum  06paTHOM  cBS3W ¢
ynpaBnsemMbiM 060pyAoBaHMeM (06beKTOM). Hanpumep, cucTema ynpaBieHUs 37eKTpOCTaHLMm
MOXeT  YMpaBAsTb  BbIXOAHOW  MOLIHOCTbH) ~ MHOrOarperaTtHoi  rMApo3NeKTPOCTaHLuK,
KOHTPONMUPYS MOJIHOE 3HAYEHMEe MOLLYHOCTU 3MeKTPOCTaHLUMM W, COOTBETCTBEHHO, PErynmpys
MOLLHOCTb  TYpOUH  KaXAOro arperatHoro 6/l0Ka, W3MEHSis  BbIXOAHYK — MOLLHOCTb
3MeKTPOCTaHLMN B COOTBETCTBMM C NOTPEGHOCTAMMW CUCTEMBI.

uepapxus ynpasneHus: OpraHusauus CUCTeMbl, COLEPXalleil MHOro YpOBHel
ynpasneHus.

(hHNocoua/MPHHUHH ynpaBneHus: KoHUenuus, Ha KOTOPOi 6GasupyeTcs cucTema
yrpaBneHns 3M1eKTPOCTaHLUN.

cuctema cbopa faHHbIX: LieHTpanu3oBaHHas cucTema, KoTopasi MosiyydaeT faHHble OT
OfHOW WM 6Gonee yAaneHHbIX To4eK. [laHHble MOryT nepefaBaTbCs B aHa/OMOBOW WM
undpoBsoli hopme.

6a3bl fAaHHbIX: KOMNekuus COXpPaHeHHbIX [aHHbIX, OTHOCALLMXCA K MepeMeHHbIM
napameTpaM MpoLiecca U TEXHONOMMYEeCKMM onepaLusM.

WWNHa AaHHbIX: TexHONorms ceTu YMpaBneHwus, Npu KOTOPO pasfinuHble CTaHUuK
COBMECTHO WCMOMb3YIOT 00Uy cpefy KOMMYHUKauuid. Coo6LieHMs pacnpoCcTPaHATCS BO
BCElA cpefie, U BCe CTaHLMU 06paboTKM AaHHbIX NOYyYaloT UX OHOBPEMEHHO.

npnbopsbl (3nekTpoobopyaoBaHue): Paboume 3nemeHTbl, Takue Kak pefe, nyckartenb,
npepbiBaTenb, Mepek/yaTe/i UM 3aTBOP, MCMOMb3yeMble ANS peann3auun npegHa3HaueHHow
(hyHKUMM Npu paboTe 3/1eKTPO06OPYAOBaHMS.

ungpo-aHanorosoe npeobpasoBaHue (u/a): MpeobpasoBaHne U3 LWGPOBOIA HopMbl B
aHanoroByto, BblpaboTka aHanoroBoro CMrHana, NPonopLMOHaNbHOIO N0 BEIMYMHE 3HAYEHUIO
BXOAHOI0 LUM(POBOro curHana.

pacnpefeneHHas o6pa6oTka: KoHdurypauus, npu KOTOpOiA 06paboTKa AaHHbIX
BbIMO/MIHAETCS HECKONMbKUMM MpoleccopaMun. DYHKLMM 06paboTKM MOTyT 6bITb pacnpefefieHbl
MeX Ay MpoLeccopaMu Npy NOMOLLM CUCTEMbI YIPaBEHMS.

cobbiTue: IMCKPETHOE M3MEHEHME COCTOsIHMS (CTaTyC) CUCTEMbI MW annapara,

aKcnepTHaa cuctema: KomnblOTepHble NpOrpaMMbl, KOTOPble MO3BOAAKT HaxoAWTb
OLLeHOYHbIE PELUEHNs U 3KCMEPUMEHTANbHbIE 3HAHWA 41 MPUNOXKEHUA. DKCNepTHbIE CUCTEMbI
CMOCOOHbI MOMlyYaTb pEeLleHWss N0 HOBOW, COMHMWTENbHOM H HEMONMHOW WHDopMmaumm ¢
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0603HaYeHHON CTeneHbl AOCTOBEPHOCTU. BO3MOXHOCTM 3KCMEPTHON CUCTEMbl BK/OYAIOT:
CO34aHne NOrnYeCcKNX BbIBOLOB ANA HENpeABUAEHHbIX YC0BUA, WCMOMb30BaHMe
CYOBEKTMBHBIX M hopManbHbIX(0HLUMANbHBIX) 3HAHUIA, 06BACHEHWE MPOLEAYP, NCMOMb3YEMbIX
ON19 MONTYYeHNA 3aKNI0YEHNS.

nporpamMHO-annapaTtHble cpeacTBa (NMPOrpaMMHO-TEXHUYECKWUIA KOMMeKc):
AnnapaTHoe ob6ecneyeHne, WUCNOMb3yEMOE AN 3HEProHe3aBMCMMOIrO COXPaHEHMs Mporpamm
WU faHHbIX, KOTOpble MOTyT BbITh CHMTaHbl TO/IbKO KOMMbIOTEpPOM. CoxpaHeHHas UHhopmalms
He MOXeT 6bITb M3MeHeHa HUKAKON KOMMbIOTEPHOM nporpaMmo.

LWH03: YCTPOICTBO, NO3BOMAKOLEE 00bEANHUTL ABe CETW, UCMOMb3YIOLLNE Pa3INYHble
TexHonorny (NPoToKo/bl) 06paboTKN AaHHbIX.

nokanbHoe ynpaenenwe: CpefcTBa YnpaBfieHWs, PacrnoiOXXeHHble pAagoM  C
060py0BaHVEM, BK/OYEHHbIE B €ro COCTaB WAM Haxogsduvecs B MpsMOA BWMAMMOCTM OT
obopypoBaHus. [1nd 3AeKTPOCTaHLMM 3TO CpefcTBa YMpaB/ieHMs, KOTOpble pacnofaratTcs Ha
6104YHOM pacnpefennTeNnbHOM WuTe / rAaBHOM NynbTe YNpaBneHus.

norHka/norHyeckas uvactb: JlOrMyeckas cxema pefe WA ynpasnstOLUX YCTPONCTB,
npefycTaHOB/IEHHAasA MOCNef0BaTe/IbHOCTb BbINO/IHEHUA OMepauuini - pene W ynpaBnsatoLLmUX
YCTPOICTB.

pyduHoe ynpasneHue: YNpaBfeHWe, Npy KOTOPOM HeMOCPeACTBEHHOE BO3AEWCTBME WK
BO3AENCTBME C WCMONb30BaHWEM 3MEKTPONPMBOAA Ha YNpaBnsieMblil 06bLEKT OCYLLeCTBASET
oneparop.

Hapa6oTka Ha oTka3: BpeMeHHOV WHTepBan (B 4acax), KOTOPbIA MOXHO 0XWAaTb
Mexay c60aMu 060py0BaHNS.

cpeaHee Bpems [0 pemoHTa: BpeMeHHOW WHTepBan (B 4acax), KOTOPbIA MOXHO
0XunAaTb MeXAy 0TKa3oM 060pyA0BaHMs 1 BO3BPATOM ero B Hagnexallee paboyee COCTOSIHNE.

mogem: Moaynupytoulee/ aeMogynvpytollee YCTPONCTBO, KOTOpOe Mpeobpa3oBbiBaeT
nocnefoBaTe/lbHble [BOMYHbIE LU(POBbIE AaHHbIE B- U M3- DOPMbI, COOTBETCTBYIOLLEN (hopme
nepefayu no aHasoroBbIM KaHanam CBfA3M.

KOHTpO/b: CPEACTBA 06eCNeYeHns aBTOMaTUYeCKOro KOHTPOA paboThl U CUrHanM3aLmm
COCTOSIHWA MpoLuecca And nepcoHana v ynpasnstoLWwmx nporpaMm.

BHewHee ynpasneHue: CPeACTBO YMpaBneHWs, HaxXOAALWMECH BHE 3/1eKTPOCTaHLMM
(Hanpumep, Ha TpaHCHOPMATOPHOW NOACTAHLMM, APYTOi 31eKTPOCTaHLUM U T.4.).

ynpasneHue B pasoMKHyTol cucteme: dopma ynpaBneHus 6e3 obpaTHoli CBA3W.

npoHopllnoHanbl 10-nHTerpanbl 10-nuppepeHyHansiloe |[MNA-| perynuposaHue:
CuncTema perynmpoBaHusi, B KOTOPOI ynpaBnstollee BO3aeicTBMe (BbIXOAHOW CUrHan)
NpoMnopL1oHaneH NMHENHON KOMBMHaLUM BXOAHOMO CUrHana, MHTerpana no BpeMeHW BXOLHOrO0
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CWrHana W NpoW3BOAHO/ MO BPEMEHU BXOAHOTO curHana. O6bIYHO MCMoMb3yeTcs AN

perynnpoBaHus akTUBHOW W PeaKTUBHO MOLLHOCTW reHepaTopa.

nukcenb: B 06paboTKe M306paXKeHWI HaMMEHbLUNIA 3NEMEHT LMDPOBOro M306paxKeHus,
KOTOPOE MOXET 6blTb HA3HAYEHO MOTYTOHOM.

nporpamMmunpyemMblii I0FTMYECKWiA KOHTponnep: [lporpammupyemoe TBepAOTENbHOE
YCTPOCTBO YyMpaBneHWs, KOTOPOE BbIMOMHAET (YHKUUU MOA06HbIE pPeneinHOo-KOHTaKTHOM
NIOTUYECKOWA CXeMe.

npoTokon: CTPyKTYpUpOBaHHbIA (opMaT AaHHbIX, Tpebylolumiica [ns 3anycka u
OCYLLECTB/EHNS 0OMEHA AaHHbIMU.

pene, npoMexyTouHoe pene: [pubop, KOTOPbIA NO3BO/MSET BbINOMHATL KOMMYTaLUIO
Lenn 60MbLIOA MOLLHOCTM CUTHANOM YNPaBeHWUs Manoi MOLLHOCTM.

OUCTaHLMOHHOE ynpaBfeHne: YnpaBneHne yCTPONCTBOM W3 yAaneHHOW TOUKM,

HafeXHOCTb: XapakTepucTnka anemeHTa (eAMHMULI 060PYAOBaHWSA) WAU CUCTEMBI,
BblpaXkaeMasi BEPOATHOCTbIO BbIMOAHEHUA PYHKLUMOHANbHOM 3a4aqyn Npu 3afaHHbIX YCI0BUAX B
TeyeHMe 3aflaHHOr0 ANA BbINO/HEHUS 33a4M BPEMEHM.

Bpemsi OTK/IMKa: Bpemsi OT MOMeHTa BO3HMKHOBEHMUS CUTHaNa Ha BXOAe YCTPOIACTBa A0
MOMEHTa MOSIBNEHWSI CUTHaNa Ha BbIXOAe YCTPOICTBa (YCTPOICTB) Mocne COOTBETCTBYHOLLEN
06paboTKN NpW 3afjaHHbIX YCNOBUAX 3arpy3Ku CUCTEMBI.

Pe3sUCTUBHbIA JaTyuK TemnepaTypbl: Pesuctop, AN KOTOPOro 31eKTPUYECKoe
yLenbHOe COMNpPOTUBMIEHWE ABNAETCA  W3BECTHOW  (DYHKUMOHANbHON  3aBUCUMOCTBIO  OT
Temneparypsl.

cuMmTbiBaHMe (3anpoc): [lpouecc, npu KOTOPOM cucTemMa cbopa WHGopMaumm
nocnefoBaTeNlbHO 3anpalunBaeT y YaneHHbIX CTaHUMWIA AaHHbIe C OnpeAeneHHON YacToTOoN.

UHKN/nepuog cuuTbiBaHUs: Bpems B cekyHAax, Tpebytolieecsd 4TOObl OCYLIECTBUTb
cbop AaHHbIX (Hanpumep, Bce [aHHble OT OJHOFO KOHTPO/Mepa, BCE [aHHble OT BCeX
KOHTPO/I/IEPOB, BCE AaHHble OMpPeAeneHHOro Tuna oT BCeX KOHTPOJINEPOB).

nocnefosatenbHas KOMMYHUMKauus: MeToh nepegayn  MHDOpMaLMM  Mexay
yCTpoOicTBaMM, MOCPELCTBOM MOC/NeA0BATENbHOrO0 HanpaBfeHWs fAaHHbIX N0 OAHOMY KaHany
CBA3MN.

nocnefoBaTefibHOe YynpaBneHue: Pexum ynpasfeHus, npyu  KOTOPOM ornepauum
ynpaBneHns BbINOMHAOTCA NOCnef0BaTeNlbHO.

aucneTyepckoe ynpasneHue u c6op pgaHHbix (SCADA -cuctema): Cuctema,
nepefarollas KOAMPOBaHHblE CUFHalbl MO KaHanam CBfi3u, o0b6ecrneyrBasi TakuMm 06pasom
ynpaBneHne yAaneHHbIM 000pyfoBaHVWEM W nofyyas WHGPOPMALMI0 O COCTOSIHUW YAAleHHOro
06opyfoBaHMA 415 0TOBPAXKEHMSA UK 3aNOMUHAHUA.
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uHTepdeiic nonb3osatens: OYHKUMOHANbHOE YCTPOACTBO, NCMONb3YEMOe CreLnaibHO
Ansi 06ecrneveHns B3aMMOeNCTBUS aBTOMATM3MPOBAHHO CUCTEMbI YNPAB/IEHNs C ONepaTopom,

0GCNY>XXMBAIOLLMM NEPCOHAIOM, UHXEHEPAMMN U T.4.
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MpunoxeHve B
(06s3aTeNnbHOE)

3ameHeHHbI TekeT M3OK 62270:2004 «ABTOMaTM3aLUs
rMAPO3/IEKTPOCTAHUUIA. PYKOBOACTBO HO KOMMbLIOTEPHOMY PErYIMPOBaHUIO»

OB.1 TekcT, 3aMeHeHHbIH B 7.1.

ABTOMaTU3aLUMA C WCMOMb30BAHWEM BbIYMC/IMTENbHON MalUMHbI yay4ywnna paboTy u
TEXHUYeCKoe 06CNyXuBaHWe 3MEKTPOCTaHUMA. MHOrme [encTBus, coBeplUiaeMble nNpexae
nepcoHasioMm CTaHUWnK, ceiyac MOTYT BbINO/IHATLCA aBTOMaTU3MPOBaHHbIMKU CUCTEMaMU 6onee
TOYHO, 6e3onacHo. TakXe HOBble 33lauM  CYLECTBYHOT B paMKax BO3MOXHOCTel
BbIYNCNTENBbHbLIX CUCTEM.

OI'IBpaTOpr 9/IEKTPOCTaHUMM OONTroe BpemMA OblNN OTBETCTBEHHbI 3a Py4YHOE NCNONTHEHNE
ynpaBnieHNA N 3agayvy c60pa OaHHbIX. PeneiiHO-KOHTaKThble NIOrUYeCKue CXembl Oblin ponroe
BpemMs eAWHCTBEHHbIMW CpeAcTBaMM aBTOMATMYECKOro YynpasfieHus. OHM  OrpaHUYuMBannChb
ynpaBfeHMeM MNYCKOM/OCTaHOBKOI arperata W He fgonyckanM uaMeHeHusi. KauecTBo cbopa
[aHHbIX 3aBUCENO0 OT KBaﬂVICbVIKaLI,VIVI nepcoHana u B 3HAUYMTENbHOW CTEMEHU 3aBWUCENO Or
UefI0BEYECKMX OLUNGOK.

ABTOMaTI/I3I/Ip08aHHbIe CUCTEMbI ynpaB/iEHNA W” c6opa AaHHbIX 3HAYUTENbHO WU3MEHWUIN
KauecTBO YnpaBneHus. Py4yHOe ynpaBfieHWe onepaTopa 37eKTPOCTaHUWUKU 6bi10 AOMONHEHO
KOMMbHOTEPHbIMKN  CUCTEMaMWN, KOTOpPbIE obecneumBanm ynpasseHne I'IyCKOM/OCT&HOBKOVI
OGOpy,qOBaHVIﬂ n perncTtpaynio AaHHbIX. KOMI‘Ib}OTeprIe CUCTEMblI 4YaCTUYHO 3aMEHUNN
oneparopa npw BbIMO/HEHUN 33a4 KOHTPO/SA, ANArHOCTUKN 1 3aLUNTHI.

ABTOMaTU3NpPOBaHHbIE CUCTEMbl B HACTOALLee BpeMs NO3BONANOT  BnafenbLam
3MEKTPOCTaHUMIA NOAAEPXKMBATb MX PaboTy cnocobaMm, KOTOpbIE HE ObIN BO3MOXHbLI NPexJe.
AJ‘IFOpI/ITMbI KOHTPONA, OCHOBaHHbIe Ha  TakKux Kputepusax, KaK SQ)(i)EKTI/IBHOCTb
aBTOMaTU4YeCKoOro ynpasfieHNA MOLHOCTbO U Hanps>XeHunem, Mno3BoAlT obecneynTb
3KOHOMMYHYIO 1 6e3omacHyto paboTy 3NeKTPOCTaHLUMK B 3NeKTPOIHEpPreTUUecKoid cucteme. B
HacTosiLlee BpemMsi MOXHO cobupaTb W ob6pabaTbiBaTb 60/blUe [JaHHbIX, YeM MPeXae;
aBTOMaTU4YeCKNn TrOTOBUTb OTYETbI O COCTOAHUN U peEXKUme pa60TbI CTaHuMm B LUENOM.
YnpaBneHve yny4ywunnacb 3a CYeT CMOCOBHOCTU KOMMbKOTEPa /10KaNU30BbIBaTb MPO6/IEMBI,
OLeHNBATb TPeHAbl U XpPaHWUTb faHHbIE O NPefLLecTBYOLWNX PEXUMAX.

ABTOMaTVI3VIpOBaHHbIe CUCTEMbl TaKXe MNOo3BOMAKT YNnpaBiAaTb 3ﬂ6KTpOCTaHLI,VIeVI,
pacnpefennTefibHbIM YCTPOWCTBOM ¥ BOAOCOPOCOM (3aTBOP BOAOCNMBA, 3aABVMXKKM W BEHTUAN

Gaiinaca, pbIGONPONYCKHbIE COOPY)XXEHWS W T.4.) M3 OAHOI0 MYHKTa YNpaBfeHWUs, KOTOpblii
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MOXET 6blTb MECTHbIM, LEHTPaNM30BaHHbLIM WM yAaneHHbIM. Takoe LeHTpasM3oBaHHoe
ynpaB/feHMe WMeeT MHOFO MPeMMYLLECTB, BK/OUYas COKpalleHWe MepcoHana, CcobnogeHne
TEXHOIOTMYECKMX TPOLLECCOB 1 BO3MOXHOCTb MMETb [OCTAaTOYHOE KOMMYECTBO AaHHbIX ANs

YNpaBfieHNUs1 HOPMasIbHbIMU H aBapUIAHLIMN PEXUMaMM.

[1B.2 TeKCT, 3aMeHeHHbI B 7.2.2.1

Haunbonee oueBUAHO MCMOMb30BaHWE KOMMbHOTEPHbIX aBTOMAaTU3MPOBAHHbIX CUCTEMaM
Ha 9MeKTPOCTaHUMAX [ANn8  aBTOMaTM3auuM  Mycka/ocTaHOBKM  obopypoBaHusi.  CTapble
3M1EKTPOMEXaHNYeCKne pene MycKa/OCTaHOBKM 3aMEHSHOTCS COBPEMEHHLIMW KOMMbIOTEPHbLIMU
aBTOMAaTWU3MPOBaHHLIMK cuCTeMamu. [porpaMma nycka/ocTaHOBKM 060pYA0BaHMA 3amycKaeTcs
60nee BLICOKMM YPOBHEM YNpaBfeHWs unu onepatopoM. KomnbloTepHas cucTema ynpasnset
BCMOMOraTeflbHbIMU  CUCTEMaMK, HEOOXOAMMBIMKU A/ MyCKa UM OCTaHOBKM 000pyfoBaHUS.
BXOAHbIMM  faHHbIMW  KOMMNblOTEPA ABAAKOTCA MapameTpbl COCTOSAHMS 000PYAOBaHWA WU
arperatoB, KoTopble o06pabaTbiBalOTCH MO Mepe MX MNocTynneHms. KomnbioTep MOXET
obpabaTtbiBaTb M OTOGpaxaTb 60/bLIE MH(OPMALUK O COCTOSHWUM 0BOPYAOBAHUA, YEM MOXKET
ycBamBaTb OMepaTtop, MO3TOMYy Takue YMNpaBfsiloliMe [eiCTBUSA, KaK HarpuMmep, aBapuiiHblii
0CTaHOB, MOTYT ObITb BbIMO/IHEHbI aBTOMaTUYeCKM Ge3 0XuaHus peakuum onepatopa. Tak Kak
KOMMbIOTEp ABMSETCA NPOrpaMMUpYyeMbIM YCTPOCTBOM, TO MPOrpamMM MOryT ObiTb CAenaHbl
OTHOCUTE/IbHO MPOCTO, AaXKe B MpPOLECCe 3KCMayaTaluu 31eKTpocTaHuuu. KoMnbloTepHble
ynpasastoLme nycKoOM/OCTaHOBKOW arperatoB CMCTeMbl 60/1ee 3KOHOMMUYHbI, Haf4eXHbl 1 6onee
Nerkn B YNpaBNeHUU MO CPaBHEHMIO C 3IEKTPOMEXAHUYECKUMMN peneliHbiMu cuctemamun. Ons
HEKOTOPbIX  BfajenbleB  FMAPO3NEKTPOCTaHLUMIA  MonHaa  aBTomartumsaums  onepauuii
nycka/oCTaHOBKM MOXET 6biTb He yAobHa. B 3Tux cnydyasx, ynpasfieHWe onepayusMu
nyck/0CTaHOBKa MOXeT MpefycMaTpuBaTh NpepbiBaHUs B YCTAHOBEHHON NOCNe0BaTE/IbHOCTU
LeicTBuin Ana Toro, yYTobbl OnepaTtopy MOr BMeLIaTbCA WAM BbIMOMHWTL Kakoe-nmbo feiicTBue
No CBOEMY YCMOTPEHHIO.
KomnbloTepHasa cucTema Takxe MOXeT NPOM3BOAMTbL MOHUTOPUHI MpoLiecca ynpasfieHus
N NPeaocTaBNATb MHPOPMALMIO O BOSHWKHOBEHUW U YCTPaHEHUWU HEWCNpPaBHOCTEW, onpeaenss,
rAae B npouecce npousowen c6oii. B 3TOM cnyyae KOMMbHOTEP MOXET BPEMEHHO NpepBaThb
npouecc, 4ToObl 06ecneynMTb BO3MOXHOCTb BMeLUATeNbCTBA OMnepaTopa WAM  BbINOAHWTb
KOppeKTupytoLLve AeicTBMA. 3Ta BO3ZMOXHOCTb AMArHOCTUKM MOXET YCKOPWUTb WCMpaBneHune
OWnBOK 1 BO3BpalleHMe 060pyAoBaHMs B paboTy. CUCTeMbl C Ma/lbiM NEPMOAOM OMnpoca
[AaTUYMKOB MHGOPMAaLMM MOTyT NpefoCTaBNATb JaHHbIE, KOTOpble MOFYyT WMCMOMb30BaThbCA ANA
paboTbl CPeACTB PeNeiiHO 3aLUTbl.
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OfHol n3 Hambonee BaXKHbIX (YHKLMIA aBTOMATW3MPOBAHHON CUCTEMbl SIBNSIETCH
CMOCO6BHOCTL AMAarHOCTMPOBATb MPUUMHBI CUTYaLWiA, BO3HWMKILUMX B MpoOLecce Mycka arperara.
[unarHoctnyeckas MHpopMauua no3sonset 6bICTPO YCTPaHUTbL BO3HMKLLME NPo6ieMbl paboThbl
060pyAoBaHNS 1 06ecnednTb ero HOpMabHbIA 3aMyCcK ¢ MUHUMa/IbHOW 3afEePXKKOWA.

Mprvmepamy  060pya0OBaHUA W napameTpoB, KOHTPOAMPYEMbIX B  mpouecce
MycKa/oCTaHOBKW, ABNAIOTCA CNeytoLme:

a) HanpassALWMIA annapat Uin BNYCKHOW BEHTW/b;

6) MacnoHanopHas yCTaHOBKa;

B) MaKCUMMaibHOe OTKPbITME HaMpaBsAIOLLEro annapaTta;

r) NOMOXEHWE HanpasAoLWero annapara (3acfoHKK, 3aTBOPa);

[) LaBneHne Macna B NOANATHUKE;

e) MexaHN4ecKue TOpMO3a;

X) cMCTeMa OXNaXAeHUs;

1) cucTema BO36YKAeHUS,

K) perynstop CKOpocT/ BpalleHus;

N) peneiiHas 3almnTa;

M) CUTHaa TPeBOrW arperaTa;

1) COCTOSIHNE TOpPMO3a arperara.

0B.3 TeKkCT, 3aMeHeHHbI B 7.2.2.

B  HekoTOpbliX cAy4YasX  (DYHKUMS  CUHXPOHM3ALMKW  BbIMOSHAETCA  3aBOACKOM
aBTOMaTMYeCcKOl CUCTEMON  (CUHXPOHM3ATOp). CHHXPOHM3aUUA  ABASETCA  KPUTUYECKOW
(hyHKUMel, Tpebytolleli akKypaTHOro 1 HafeXHOro HabnlAeHNsA 3a BEIMUMHON HanpsKeHus,
yacToTbl U yrna cfsura as. He Bce nocTaBfisieMble 3aBOAamyi CUCTEMbl UMEKOT BCTPOEHHBLIN
CUHXpOHM3aTop. [peumMyLlecTBa BCrpPOEMHOr0 CUMHXPOHM3aTOpa - MeHbllee KO/NYeCTBO
MPOBOAHbLIX COEANHEHUI, MEHbLINIA 06BEM TEXHUUYECKOTO 06CNY)XMBaHUA, MEeHbLUAsAs CTOMMOCTb

MOHTaXXa u ny4line BO3MOXHOCTU ANarHOCTUKN.

OB.4 TeKkcT, 3aMeHeHHbI B 7.2.8.

F3C wvrpatoT BaXKHYK po/ib B BOCCTAHOB/IEHUSI PEXMMa 3HEPreTUYeCKUX CUCTeM Mocne
OJIUTENBHBIX OTKIHOYEHWA.

Mpy oTkNOYeHMM NuTaHUa FOC CO CTOPOHbLI 3HEProCUCTEMbI M NOTEPe COBCTBEHHbIX
HY>X CTaHLMM HEOBXO4MMO OCYLLECTBMTb FaK Ha3blBaeMbI «TEMHbIA» MYCK arperarTos.
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Ha F3C TpebyeTcs CpaBHUTENbHO HeGOMbLIAS MOLYHOCTb BHELUHEro (aBTOHOMHOIO)
WCTOYHMKA N5 3amycKa OfHOro arperata: Ha OTKPbITME 3aTBOPOB, OTKPbITUE HAMPaBMAOLLEro
annapata W nogadvy BO36YX[EHWs Ha reHepatop. B kayecTBe MCTOYHMKA 3TOM MOLLHOCTM
OO/DKHBI  UCMOJb30BAThCS PEe3epBHble (aBapuiiHbIe) WCTOYHWKU MUTaHUS: aKKYMYNSTOPHbIE
6aTapen UK AU3enbHbIE TEHepaTopbl.

YnpaBneHne MyckoM arperata [O/MKHO OCYLLECTBASTLCS KakK  aBToMatuyecku (mpu
nojaye MUTaHUs Ha YCTPOKCTBA aBTOMATMKM), TaK W BPYYHYH C rnofadyeil KOMaHAbl C

LEeHTPa/IbHOro Unn MeCTHOro nynbTa ynpabsieHUA.

OB.5 TeKkcT, 3aMeHeHHbI B 7.2.3.2

UacTb (YHKUMIA MECTHbIX CUCTEM YNpaBneHUs pacnpefenuTe/ibHbIM YCTPOCTBOM,
BOAOC/MBOM M BCMOMOraTeflbHbIM  YCTPOWCTBOM  [JO/MKHbI  AybaupoBaTbCs  npu
LIeHTPann30BaHHOM YynpasfeHun. O6beM AyOnMpoBaHUA OnNpefenseTcs MPOeKTUpYyoLeld 1
aKcnnayatupytoLleid opraHmzaumamu. TUNUYHBIMUA (YHKLUAMU LeHTPaIn30BaHHOrO ynpas/ieHus
ABNAIOTCS:

a) yrnpasJ/ieHNe BbIK/OYaTeNAMMY,;

6) ynpasneHune pasbeAnHUTENAMU;

B) ynpaBneHuWe nepeknoyvaTenem 0TBETBNEHNI TpaHChopMaTopa;

r) ynpasfieHue 3aTBOpaMun BOAOCNVBA;

[) ynpaBneHune aKTMBHOM MoLyHoCTbio M3C.

ACY TIN MOXeT MCN0Mb30BaTbCA ANA MOALEPXKAHMS 3afaHHbIX 3HAYEHWIA CTaHLMOHHOM
WKW arperaTtHoOi Bblgayy MOLLHOCTMW, OMpefenstomnxca pasiMuyHbiMu KpuTepuamu. Ecam M3C
nnn A Heobxo4MMO NoAAepXnBaTb 3afaHHYH0 Bblgady mowHocT, ACY Tl 6yfeT ynpasnstb
3arpyskoi 0TAenbHbIX arperaToB W Bbijaya MOLLHOCTM OyAeT BblepXaHa Ha 3alaHHOM YPOBHE
He3aBYCUMMO OT MPUYMH, BbI3bIBAIOLLNX €€ U3MEHEHNME.

Mofo6HbIM obpasom ACY TM MAC 6ygeT obecneymBaTb YCTOMUMBOCTb paboTbl A,

MCMOMb3Ys TPYNMOBbIE CUCTEMbI YNPABIEHUS.

[0B.6 TekcT, 3aMeHeHHbI B 7.2.3.4

TaKk Kak MakCcMMasbHOe WCNOoNb30BaHMe BOLHLIX PEecypcoB CTaHOBUTCA Bce 6ornee
BaXHbIM [ MNOCTaBLUMKOB 3/71EKTPO3HEPrMM, OMepaTopbl  3MEKTPOCTAHUMIA  CTpemsATcs
ONTUMWU3NPOBATL WCMOMb30BaHWE BOAbl W 3NEKTPO3IHEPrUW. ABTOMATUYECKOe Yrpas/eHue
pacxogoM Boabl MAC ¢ y4yeToM NOTPEOHOCTEN PLIOGHONO XO035MCTBA SBASETCA MNPEKPacHbIM
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npumeHeHnem ACY TI. ToyHas, CBOEBPEMEHHast W AOKYMEHTUPOBaHHas WHhopmauus o
pacxofe BOfbl U3BNEKAETCA U3 aBTOMATU3NPOBAHHON CUCTEMBI.

TakKe MOXHO OMTUMMW3MPOBATb WCMONb30BaHWE BOAbl ANA AOCTMXKEHWUA 3afaHHOM
MOLLHOCTY 3a CYeT ONTUMaIbHOrO pacnpefefieHns MOLHOCTU MexXay A, anekTpocTaHumammn v
3HeprocucTemamu. Hanpumep, 3Has K[ reHepaTopa, Typ6UHbI M HANOPHOro0 BOAOMPOBOAA M
rMapaBaMYecKMii Hamop M Pacxof, MECTHbI KOMMbKTEp MOXeT obecneynTb OMTUMasbHYIO
3arpysky arperatoB B COOTBETCTBMU C TPeGOBaHMAMU HO Harpyske 3/7eKTpocTaHumn. Tak Kak
rMapaBnnMyecknin Hanop wMeHsetca, KM 6ygeT Takke MeHATbes, M ACY TIM 6ygeT
nepepacnpefensTe Harpy3ky Mexay arperatamu Ans rnosbllLeHNS aPPeKTUBHOCTU paboTbl MAC

npun cobnheHnn rpaduka HarpysKku.

rno
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Mpunoxenune A

(o6s3aTenbHOE)

TekcT MOK 62270:2004 «ABTOMaTU3ALNA TMAPO3/IEKTPOCTAHLWIA.
PYyKOBOACTBO HO KOMMbIOTEPHOMY PEry/IMPOBAHNIO», HE BK/IHOYEHHbI B

HacToAWMNI cTaHaapT

AOr.1 MNMepeyeHb HEBKMIIOYEHHbLIX MYHKTOB

7.2 AnnapartHble CpefCcTBa:

7.2.1 NMoacnctema BBOfAa - BbIBOA:

7.2.2 ¥YnpasneHue cuctemoil 06paboTKu AaHHbIX:

7.3 KoMMyHUKaLuu:

7.4 BbiNnONHeHNe U3MEpPEeHU:

7.4.1 HafleXXHOCTb;

7.4.2 Bpems pearmpoBaHusi CUCTEMbI,

7.4.2.1 OTKNUK;

7.4.2.2 Peakuus oneparopa WUnv KomaHz nporpaMmol;

7.4.2.3 BHYTpeHHAA peakunsa nporpaMmbi:

7.4.2.4 VlHmumanmsauma HavanbHOM 3arpy3ku CUCTeMbl 1 Bpems 06paboTKM 0TKas3a,

8 XapakTepucTrKa pe3epBHO(4y6AHPYIOLLE) CUCTEMBI;

8.1 Obuee;

8.2 OCHOBbI KOHCTPYWUPOBAHUS;

8.3 OCHOBHble PYyHKLNY;

8.4.1 TA TypbuHbl/reHepaTopa;

8.4.2 ABTOMATUYECKME BbIKHOYATENN U Pa3befUHUTENN,

8.4.3 Bopocnuebl, BOLOCOPOC;

8.5 YnpaBneHne CUrHanm3aunei;

8.6 ®YHKUNA 3aLLUTHI;

9 BHyTpeHHME CWUCTEMbl WHTerpaumm un noggepxku Caiita unHTerpaumm u
noALepXuBatoLLme CUCTEMbI:

9.1 NHTeptheiic ANs CYLLECTBYIOLLErO 060PYA0BaHMS:

9.2 YcnoBus oKpy>atoLLeit cpeabl;

9.3 VICTOYHMK NUTaHUS;
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9.4. KOHTPOAb CyLLECTBYHOLLEr0 KOHTAKTHOTO COCTOSIHUS TOYEK;
9.5. KOHTpO/b CyLLeCTBYHOLWMX Npeobpa3oBaTeneii aTUYMKOB,;
9.6 KOHTPO/Ib CYLLECTBYIOLLMX BbIBOAHBLIX YMNPaBAAOLWMX TOYEK;
9.7 3a3eMneHue;
9.8 Ctatn4yeckoe yrnpasieHue;
11.2.1 MnaH TPEHNPOBKU;
11.2.2 Kypcsl;
11.3.1 KoHCTpyKTOpCKas fOKYMEHTALMS;

11.3.2 JoKyMeHTaLUMs CUCTEMHON NOAAEPXKKN.

OT7.2 TeKCT, HC BKNOYEHHbI# B HAacTOAWMUNA cTaHjapT

7.2 AnnapaTHble cpeacTaa

7.2.1 Tlopcuctema BBOLa-BbiBO4A

XapakTepucTUKN BBOAA - BbIBOAA ABAAIOTCS KPUTUYECKUMU ANS MPaBUbHOCTU PaboThl,
MOHTaXa, HafeXXHOCTM U NPOCTOThI MOAAEPXaHUsA CUCTEMbI YMPaBieHNs1 B paboyemM COCTOSHUM.
Mogcuctema BBOAA / BbIBOAA ABASETCS Gydepom MexXAy >KeCTKON TeXHOMOrM4Yeckoin cpepnoi
npeo6pa3oBaHMs 3Heprum Ha MOC M YyBCTBUTENbHOW CPeaoin LMMPOBOM CUCTEMbl 06paboTKM
[aHHBIX.

MogcncTema BBOAA - BbIBOAA [O/MKHA TOYHO NPeobpasoBbiBaTh LM(POBLIE U aHANOM0BbIE
CUrHanbl B KOMMblOTEPE, 1 06ecneymBaTb LUPPOBLIMIA 1N aHA/IOTOBbIMM MapamMeTpaMu arperatbl
F3C. Cuctema BBOAA - BbIBOAA MOXET BbINOAHATL MEPEKNIOYEHWE MO  BPEMEHW,
MacliTabupoBaHue 1 npeobpa3oBaHUs eAVHULL U3MEpPeHWs NapaMeTpoB. DYHKLUM Pa3BAa3KU U
3aWMTLl - TaKXKe YaCTb BBOJA-BbIBOJA. Y CTPOWCTBA BBOAA-BbIBOAA UMEHOT OAMH WM HECKO/bKO
MPOLIECCOPOB Ha nnaTe BBOAA - BbIBOAA WAM BHYTPM KOpMyca CUCTEMHOro 6n0ka. 3Tu
npoLeccopbl YNpaBnstoT B3aUMOLEWCTBMEM C LEHTPasbHON YacTbi0 CUCTEMbI U BbIMOAHAKOT
(bYyHKUMM cnyXObl BpemeHW, mMacluTabmpoBaHus, U npeobpasoBaHns AaHHbIX B CUCTEME BBOAaA-
BbIBOJA.

O630p xapaKTepUCTUK AN Pa3NUYHbIX NPUKNAAHbIX MPOrpaMM BKAHOYAET CReayHoLLee;

- MOBGUILHOCTL W B3aMMO3aMeHSEMOCTb NAaT BBOAA-BbIBOAA. DTO CHMXKAET NOTPebHOCTb
B 3anacHbIX 3/1EMeHTaX;

- BO3MOXHOCTb 3aMeHbl MaT BBOAA-BbIBOAA MOA HanpsbkeHWeM. IOTO MO3BO/SIET He
NMPOM3BOANTL OTK/IKOUEHME BCel CUCTEMbI BBOAA-BbIBOAA [/151 3aMeHbl OAHOI Nnathl;

- nocnefoBatenbHOCTb cobbITUiA (MC) - MepeknYeHMe BBOAA-BbIBOAA MO BPEMEHN;
TOYHOCTb ¥ paspeluatoLias cnocobHOCTb;
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- TUMbl N YPOBHW CUTHaN0B BBOAA-BbIBOAA COBMECTUMbI C CUTHA/IAMMW NOMEBOM LUUHbI;

- MoAfepXXka COBMECTMMOCTU pe3epBHbIX YCTPOWCTB, NPOM3BOAUTENBHOCTb PE3ePBHbIX
BBOZO0B-BbIBOJOB OT MO/IEBOV LUMHBI A0 6a3bl AaHHbIX U MHTepPeiica onepaTopa;

- CamMOfMarHocTuKa nnaT BBOAA-BbIBOLA, Hanpumep, CUrHaausauusa o cboe BBOAA Ha
CBETOAMOAHOM yKasaTesie UaW Mpu MOMOLLM NPOrpaMm NOACUCTEMbI CUTHANN3ALMUN.

7.2.2 YnpasneHne cuctemoil 06paboTKu AaHHbIX

Cuctema  06paboTKM  AaHHbIX  MOXeT  6blTb  4acTbl0  OAHOKPUCTANIbHOIO
MWKPOKOMNbIOTEPA WM KOMIMIEKTOB MUKPOCXEM, MNOALEPXKMBAIOLLNX MUKPOMNPOLECCOPHYHO
cuctemy. OHM NpeAcTaBnAOT €060 Habop cheumanu3vpoBaHHbIX G/IOKOB  ynpaBieHUs
(BCTPOEHHBIA  MWKPOMpPOLLECCOP), MPOrpaMMMpyeMbIX — JOTMYECKUX  KOHTPOMIEPOB, WK
MUKPOKOMMbIOTEPOB. 3TW NPOLECCOPbI - LieHTPabHOe YCTPOMNCTBO B CUCTEME YNPABNEHUS.

Mpu oueHKe npoueccopa NPUHMMAETCA BO BHUMaHWe: ObICTPOAENCTBME MpoLeccopa,
MPOMNYCKHasA CMOCOOHOCTb LWWHBI U TUM NaMATW. STWU NapameTpbl OnNpefenstoT bbicTpofeicTBre
CUCTEMbI YnpaBfeHns. XapakTepuCTUKU paboTbl CUCTEMbI, paccMaTpuMBaeMble B HACTOALLEM
PYKOBO/CTBE, ABNATCA QYHKUMAMMN 3TUX NapameTpoB.

MamATb - BaXHeWWwas 4acTb CUCTEMbl 00pabOTKM [AaHHbIX. [MaMATb MOXET 6bITb
M3roTOB/IEHA HAa OCHOBE YMna UK Ha OCHOBe HOocuTens. Hocutenm MoryT 6biTb CTaLMOHapHbIMU
WA CbeMHbIMK (AWMCKW, MarHWTHble NeHTbl, Ui CD-ROM). O6bemnamsTu nporpamm u 6a3
JaHHbIX BMMSET Ha CKOPOCTb 06paboTKM AaHHbIX. O6bEM [aHHbIX WAW apXUBHOW MNamsTu
OKa3blBaeT BO3[ENCTBME Ha KOMMYECTBO [aHHbIX, KOTOpOe MOXeT ObiTb HAaKOMNeHo, U B
MeHbLLUE CTeneHn Ha BbICTpOAelicTBME [OCTYNA K JaHHbIM OLeHKW TEHAEHLWA, CUrHanu3auum n
apxuBMpoBaHus. lMamATb JO/MKHa ObITb A0CTATOYHA f/19 XpaHeHMs nporpaMm, 6as v apxvBoB
JaHHbIX. XKenaTensHo UMeTb HaMbonNbLIWIA pe3eps NaMATH.

MHorne cuctembl 06paboTKM JaHHbIX paboTaldT B Cpede MHOro3ajayHocTm u ¢
pasgeneHneM BpeMeHW. ITW Mpoueccopbl ObICTPee pearvpyrloT Ha W3MEHEHWS MnapameTpoB W
ynpasfieHne npoueccamu. NMogo6Hy0 peakuuio NMEKT CUCTEMbI, YNpaBaseMble MpPepbliBaHUAMM,
HO OHW MOryT WMeTb 60fiee MefNeHHbIE, HW3KONPUOPUTETHbIE Mpouecchl. Kak npasuno,
npoLeccam ynpasneHus npucBamBaeTCs 3afaHHblii MPUOPUTET, KOTOPbIV OnpesenseT NpuopuTeT
OCTa/IbHbIX (DYHKLWA.

7.3 KommMyHuKauun

KoMMyHUKauuy  Mexgy LeHTpafbHbIMW  WUAM  pacnpefiefleHHbIMU  npoLieccopamu,
yCTpOCTBaMM BBOLA-BblBOAA W APYTMMW KOMMbIOTEPHLIMU CUCTEMAMU SBASKOTCA OCHOBHbLIM
nokasaTenem MpPOU3BOAMTENILHOCTY CUCTEMbl. TUM KOMMYHUKaLMA 1 BbIOPaHHbIX cpef BAMSET

Ha TO, Kak ObICTPO MOryT ObITb COOpaHbl AaHHbIE W BbIMOMIHEHbI YNPaBASKOWMNE PYHKLMN.
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CKopocTb Nepefayun faHHbIX, 6e30MacHOCTL COOGLLEHMS, NPOBEPKa OLIMBOK W UX UCTIpaBeHue

06ecrneynBarTCA CUCTEMOW KOMMYHUKALWA.

KoMMyHUKaLuM MeXAay LeHTpanbHbIM MPOLEeccopoM W MPOLEecCOpOM BBOAA-BbIBOAA
MOTYT 6bITb OTA€NEHbl OT KOMMYHWUKALWUW C APYTYMU KOMMbIOTEPHBIMU CUCTEMaMW, UAW MOTYT
paccmaTtpuBaTbCst B 06Lleli ceTn. MeToa KOMMYHUKauuid ans AWCTaHLMOHHOIO BBOAA-BbIBOAA,
BO3MOXHO, AO/MKEH ObiTb 60/€ee 3alULEHHBIM U BbICTPbIM, YeM TUMWYHbIE CETU Mepegayut
[aHHbIX. 3TO 3aBUCUT OT CUCTEMHbIX MPUKNALHbIX MPOrpaMm.

AnnapaTHble CpPeAcTBa AO/MKHbI MOALEPXMBaTb BbiOPaHHbIA METOA KOMMYyHuKauuii. K
annapaTHbIM CpefCcTBaM OTHOCATCS MHTep(eiicHble MaaTbl Mpoueccopa, NnaTel BBOLA/BbIBOAA,
CPeAcTBa CBS3W: BOSIOKOHHO-ONTUYECKUE NMHWW, Kabenu waM pagmoceasb. AnnapaTHble
CpefcTBa M NpoOrpammHoe obecrneyeHne KOMMYHWKauuiA TpebyroTcs B KaXAoi TOuke BBOAa-
BblBOZA U Ha LieHTPalbHOM MYyHKTe CMCTEM C pacrpejeneHHbIM BBOJOM-Bbl BOAOM.

AnnapatHO KOMMYHWKaUWOHHbIE C CUCTEMbl MOTYT ObiTb MOMIHOCTHIO M3BLITOYHBLIMU,
€NHCTBEHHO-U3ObITOUYHLIMU UM 6e3yObITOYHBIMU. B M36LITOYHLIX cucTemax cboi n6oro
YCTPOMCTBa He AO/MKeH NpepBaTb KOMMYHMKaLMK. CUCTeMbl 6€3 U36bITOYHOCTU WK CUCTEMBI C
M30bITOYHbIMW annapaTHbIMW CpeAcTBaMM C 06LWEin cpefolt AOMKHbI  UMeTb  (YHKLMIO
aBTOMAaTMYECKOro onpejeneHns cbos 1 NepekoYeHns KaHanoB Ha Apyroi Tun o60pyAoBaHus.

KoMMyHUKaLuM  JOMKHbI  ObITb  MpO3payHbIMKU - AN nonb3oBaTens. [lpoBepka u
ncnpasneHve OWKMB0K AOMKHbI BbINOMHATLCA aBTOMAaTMYecku, 6e3 yyacTvs nonb3oBaTens, 3a
NCK/OYEHNEM aBapUIiHBIX CUTHAMOB U CTAaTUCTUKK OLUMBOK. CUCTEMBI KOMMYHUKALMWN LO/MKHbI
YUYUTbIBaTb M aHaIM3MPOBaTh creayroLme hakTopsbl:

- paccTosiHMe Mexay Kabensimu ¢ UCnosb30BaHWeM U1 6e3 NCMOb30BaHNA NOBTOPUTENS;

- BOCTYMHble BapuaHTbl annapaTHbIX CPej W WCMO/b30BaHUE MHOXECTBEHHbIX cCpef B
npeaenax CUCTEMbl;

* BO3MOXHOCTb OTK/IK0UaTh IMHUK MPOCMOTPA JaHHbIX 63 NpepbiBaHNsA CUCTEMBI;

- BO3MOXHOCTb BbIMOMHATL OBCMYXWBAHNE W PEMOHT OTAE/bHbIX KOMMOHEHT C
MUHUMa/bHBLIMU MOTEPAMUW 15 CUCTEMbI CBA3W B LeNOM. [n Hen36bITOUHbIX CUCTEM 3TO. Kak
npaBno, 4OMYCKaeTCcA TONbKO B OAHON TOUKE CUCTEMDI;

- coo6LeHMe N 6e30MacHOCTb AaHHbIX B OTKPbLITLIX CETAX WAM CUCTeMax CO CBOOGOAHbLIM
[JOCTYNOM MOCPeACTBOM 00LLeA0CTYNHbIX CPeACTB CBA3N.

7.4 BbINONHEHMWE U3MEpPEHNI

Mpn  nepBMYHOM  M3MepeHUM  paboumx  XapaKTepHei!KcucTeMbl — onpefensieTcs
06ecneunBaeT M OHa BbIMOJHEHWE 33faHHbIX (YHKUWIA. Dro OTPaXeHO, Hampumep, B

M3K62270 (pasgen 10), rge paccmaTpuBalOTCS pas3fiMyHble napameTpbl U (YHKUWUW, KOTOpble
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MOryT OblTb OMpeAeneHbl M MpOBEPeHbl, 4YTOObl 06ecneunTb 3afiaHHbIli YPOBEHb paboumx
XapaKTepucTuK.

7.4.1 HapexHocTtb

HageXXHocTb CUCTEMbI - (DYHKLMS BPEMEHM CpefHeii HapaboTKM Mexgy Cc60saMu
(CHMC) u cpepHero BpemeHu pemoHTa (CBP). Ha CHMC BnnseT n36bITOYHOCTb annapatHbIX
CPeACTB U HafeXXHOCTb KaXK[0ro KOMMOHEHTA.

Kak npasuno, faHHble CHMC g4 KOMMbIOTEPHbLIX CUCTEM BBOAATCSA C MOMOLLbIO nat
WM nadeneid nnat, NynbTOB, pexe - C MOMOLbIO KOMMNOHEHTOB cucTembl. Bpems CBP
onpegenseTcs roTOBHOCTbIO 3anmacHbIX 4acTeld, PEMOHTHOIO MepcoHana W BPEMEHEM PEMOHTA,
MepeBO3KW H XpaHeHUs. [O0TOBHOCTb fJaHHO CUCTEMbI WK MOACMCTEMbI 06bIYHO OnpefenseTcs
cnegytoLwmm obpasom:

rotosHoctb =CHMC / (CHMC + CBP)

7.4.2 Bpemsa peakLMn CUCTEMbI

PeakLns cucTembl YrpaBieHUs Ha KOMaHAbl, BBEJEHHble OMepaTopoM UM Nporpammon,
ABNSETCA Hanbonee BaXKHbIM NApaMeTPoOM CUCTEMHbIX MPUKNAAHbIX NPUIOXEHWA. Ecimn
Tpebyemoe [eiiCTBME [AOMKHO ObITb BbINOMHEHO ObLICTPO, 3afePXKKW B €ro BbINOSHEHUN
BbI3bIBAIOT Cepbe3Hble Npo6feMbl. Peakuus CUCTEMbI YMNpaBneHUss Ha KOMaHfbl orepaTtopa
ABMSETCA OCHOBHbIM MOKa3aTeneM BbINOMHEHWA [elcTBUIA onepaTopa. CAWWKOM [0Nroe
OXM[aHWe peakuymn Ha ynpasnsioLLlee BO3feiCTBMe BbI3bIBAET HECMNOKONCTBO OnepaTopa.

Bpema peakuun 3aBUCUT OT Harpysku CUCTEMbI BO BPeMA MOCTYMAEHUA KOMaHAbl Win
ynpasnsioLero geiictena. Hambonblias M HopManbHas Harpysku [LO/MKHbI OblTb YUTeHbl Npu
NPOeKTUPOBAHUM NPUKNAAHbIX 33day  CUCTEMbl YynpasneHus. KputepueMm [JomkHa ObITh
MaKCUManbHoe BpeMs OXWAaHusA, Npu KOTOPOM obecreymBaeTcs afieKBaTHOe ynpasneHue. Mpu
MPOEKTUPOBAHNMN HAMBBICLLEA 1 HOPMA/IbHOW HArpy3Ku1 CUCTEMbl paccMaTpuUBaloTCs crefytoLme
BO3MOXHbl€ YC/I0BUS:

- YUCNO MAW MPOLEHT TPebyoLWwmnX BBOAA-BbIBOAA NapaMeTpoB, KOTOPble 0fHOBPEMEHHO
M3MeHAOTCH. OTO 0COOEHHO BaXHO B aBapUilHbIX CUTYyaUWsX, KOrja W3MEHATCA MHOrue
napameTpbl pPeXuma, W aBapuilHble CUTHaMbl, TakWe KakK CUTHalbl Ha OTK/IOYeHue
060pyA0BaHNA, MOTYT MOCTYMNaTb O4HOBPEMEHHO;

- YMCNIO KOMaH[, KOTOpble 3anpaLuvBaroT UM 06HOBASIOT MHDOPMALMIO, BbIBOAUMYHO Ha
3KpaH B OfHO Bpems;

- YKC/IO 3anuceid 0 COBLITUAX UM OTHETOB, KOTOPbIE MEeYaTatoTCs B OAHO BPEMS.

7.4.2.1 OTKNUK

3T0 nepuoj BPeMeHM OF W3MEeHEeHW Ha YCTpOCTBaxX BBOAA-BbIBOAA, BKIOYas
yfaneHHble, [0 06paboTKM U 3aNOMWHAHWA fAaHHbIX B LEHTpansHOM mnpoueccope (BKNOYast
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obHapyXeHue, nokanbHyt0 00paboTKy, nepefady faHHbIX). B pacnpefeneHHbIX cuctemax
yNpaB/ieHNs BpeMs OTK/IMKA MOXET BKNOYaTb B Ce6A U BpeMs YCTaHOB/IEHWUS CBATU C OAHUM
nnn 6onee onepaToPCKUMKN CTaHUUAMU 1 BPeEMSA 0TOBPaXKeHNA MHPopMaL M 06 N3MEHEHUN.

Ons oTAenbHbIX COOLITMIA K OTKIMKY MOXET OTHOCUTLCA BpeMms, Tpebyemoe Ans
CKaHMpoBaHUA BCeX BBOLOB M OOGHOBMEHWS 6asbl JaHHbIX CUCTEMbl. B 06LieM, BpeMs OTKIMKa
oTpaxaeT 6bicTpoAelicTBME NogcucTeM 06MeHa, 06paboTKM M XpaHEHWS AaHHbIX.

7.4.2.2 OTKNUK onepaTopa UM NporpammHbIX KOMaHz

OTKNMK onepaTopa BK/KOYaeT KaK JloKanbHble, TaK W rnobanbHble [eicTBuA.
nobanbHble AENCTBMA COBEPLUAKTCH TakXkKe C WCMOMb30BAHWEM CUCTEMbl KOMMYHUKALMWIA.
OO6bIYHO BpPeMS TAKOr0 OTK/MKa BK/OYaeT B cebs:

- BpeMs MOATBEPXJeHUS CUCTEMOI Mprema MHGpopMaLmMmn unu feiicTene onepaTopa, uUm
JPYruX 4eicTBWin yCTPOCTBa BBOAR,;

- BpeMsi OT BHECEHMS AaHHbIX B MHTepdeiic onepaTopa 40 3aBEpLUEHMS UX MOCTYMAEHMUA
B YCTPOICTBe BbIBOAS;

- BpeMsi 06HOBNEHWS MHGOPMALMKN Ha 3KpaHe Aucnes, Win co3gaHns HOBOIO 3KpaHa,;

- 06HOBMIEHNE U3MEHAEMbIX [aHHbIX Ha 3KpaHe Aucnes.

7.4.2.3 BHYTpPeHHW OTKAMK NPOrpaMmbi

Kputepuun yctaHaBnmBaloTca 418 paboTbl BHYTPEHHWX nporpamm. OHM  BKAKOYaOT
CKOPOCTb  BbIYWCMEHWIA, BpeMs oOnepauuii  Nyck/ocTaHOBKa, Bpems CO34aHWsA  OTYeTa,
BbIMOMHEHNSA CMeuManbHbIX BbIYUCAEHWA WA MPOrpaMM YNpaBfeHWus, KOTOpble SBAAIOTCA
K/OYeBbIMU AN paboTbl CUCTEMBI.

7.4.2.4 lHmumanusaums HavanbHORM 3arpysky cucTembl 1 Bpems 06paboTKM OTKasa

Bpewms, Tpebyemoe cucteMe, 4YTOObl HauaTb 3arpysky nocsne nycka, NOTEPH MOLLHOCTH,
n/mnn 06paboTKM 0TKa3a, ABNAETCA KPUTUUECKUM. ITO BPEMS XapaKTepusyeT cpedy, B KOTOPOW
XpaHuTca paboyas nporpamma, Cfiyvyam OTK/IHOUYEHMA H CNOCOBHOCTb MOALEepPXaHUs pexuma
oXugaHus cuctembl. K 3TOMYy MOXHO OTHECTU BpPeMsi «XONOAHOr0 Mnycka» (MOSIHOCTbIO
BbIK/IFOYEHHON CMCTEMbI) MM MOBTOPHOMO 3amycka y)ke paboTarolieil cuctembl (Hanpumep,
«Tennblil cTapT» (NMPOrpamMMHbIi pecTapT)).

8 XapaKkTepucTnka pesepBHOi (oy6ampytoLLein) cuctembl

8.1 O6uwee

[JaHHbIli nogpasfen KacaeTcs pesepBHOro 060pyf0BaHWSA, KOTOPOe NpefHa3HauyeHo A/1a
BbINO/HEHUA OCHOBHbIX (PYHKUWIA YyNpaBneHWs CTaHUMEN B TO BPeMs, KOrga KOMMbHOTEpHas
cucTema ynpasneHus He PYHKUUOHUPYET. PesepBHble CUCTEMbI OTANYAOTCA OT AY6MPYHOLLMX

CUCTEM YMpaBfieHUs Tem, UTO OTOGpaXaloT TONMbKO aBapuiiHble CcuUTyauuu. Bonpocsl
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pe3epBUPOBaHMS KOMMbIOTEPHO CUCTEMbI, TaKMe, KaK Pe3epBMPOBaHME MPOLLECCOPOB ABONHOMO
yrnpasneHuns, onucaHol B 7.2.2.

MoCKONbKY COBPEMEHHOE KOMMbIOTEPHOE yMpaBfieHWe KMeeT O4YeHb  BbICOKYHO
HaZeXXHOCTb, O0YeBMAHO, 4YTO 0O0pYyAOBaHWEe PE3epBHOrO YMpaBleHWs [OMKHO UMETb
OrpaHuYeHHble YHKLUN, KOTOPbIE SBASKOTCA CYLLECTBEHHbIMW A1 0b6ecneveHns 6e30MacHOCTH
CTaHUUW, N PYHKLNUU, KOTOPble HEOOXO0AMMbI ANA paboTbl arperaToB B aBapuilHbIX YCNOBUAX.

8.2 OCHOBbI KOHCTPYUpPOBaHNA

XoTa paspaboTka 060pyAoBaHUS A TpebOBaHWI PE3ePBHONO YMpPaB/ieHWs! 3aBUCUT B
3HAUMTE/IbHON CTEMeHN OT MPOEKTHLIX PELUEeHWUA ANA KOHKPETHOW CTaHuWK, 06LliMe MOHATMS
pe3epBUPOBAHNS 3MEMEHTOB CUCTEM YMpaB/eHNs, OnncaHHble B 4.2.1, SBNAOTCA OCHOBOW ANS
NPUHATUA pelleHnn. PyyHoe ynpaBneHWe HOPMaNbHbIM PEXWUMOM CNYXWT AN KOHTPONA W
nojaep>xaHns paboTocrnoco6HOCTM OCHOBHOIO W BCMOMOraTe/isHOro 060pyfoBaHNA CTaHLMK.
PyuHoe ynpaBneHue, pesepBupytolee yHKLMM aBTOMATU3MPOBAHHOIO YrpaBieHus, ABsSeTcs
OCHOBHbIM METOAOM pe3epBUPOBaHMSA aBTOMAaTU3MPOBaHHON CUCTEMbI. [laxke yumTbiBas 3aTpaTtbl
N CMOXHOCTb aBTOMATW3MPOBAHHOM CWUCTEMbI, 3TW 3aTpaTbl W CAOXHOCTM MOFYT ObITb
MUHUMMW3MPOBaHbI GNnarofaps KayecTBy pa3paboTKu NpoekTa 1 Bbibopa 060pyA0BaHUS.

B HOpMa/lbHOM pexume paboTbl  YNpaBAslolMe W KOHTPO/bHble  YHKUWK
OCYLLECTBATCA  KOMMbIOTEPHbIM ~ 060pyJoOBaHMEM UM annapaTypoi  3awutbl.  [pw
MCNoMb30BaHUN Pe3epBHOr0 KOHTYpa ynpasneHns npejnonaraercs, YTo 060pyfoBaHMe 3aLLuTbl
paboTocnocobHo. B npefaBapuiiHON  CuTyauuy  3awiuta  OTKAYUT  WAW  OCTAHOBMUT
COOTBETCTBYHOLLEE TEXHONOrMYECKOe 060pyA0BaHME.

PesepBHOe ynpaBfeHWe faeT BO3MOXHOCTb YNpaBiATb CTaHUMed BpyyHyk. OnepaTop
ynpaBnseT TeXHONOrMYecKUM 060pyfoBaHMEM C MOMOLLbH MECTHbIX YCTPOMCTB ynpaBfieHuns,
pacnonoXeHHbIX B6MM3M 060pyaoBaHUs. YacTo (0COGEHHO Ha CYLUECTBYHOLMX CTaHLMAX)
CpefCcTBa PYYHOro  YMpaBneHWs arperatHbiM U OOLLECTAHUMOHHBIM  060pYyA0BaHMEM
YCTaHaB/MBAKOTCA B arperaTHbIX WuTax. [py NPOEKTUPOBAHWU CUCTEMbI YNPABAEHUS C LEMbHO
3KOHOMWM 060pYAOBaHMA W Kabeneid 4acTo 6G/OKMPOBKM OT HEMCMPABHOCTM WCK/OHAKOTCS.
Toraa roToBHOCTb YCTPOWCTB YNpaBNeHUs nepej Hayanom onepauuii ynpaBneHns [OMKeH
npoeepaTb onepaTtop. [MpaBuna NpPOBEPKWM [OMKHbI ObiTb OMMUCaHbl B WHCTpyKUMM MO
akcnayaraumm.

8.3 OCHOBHbIE (PyHKLNM

BaxxHO0, uTo6bl FIC BLIMONHANM CefytoLine PYHKLMU NpU NH06bIX YCI0BUSX:

- aBapuiiHasl OCTaHOBKa;

- paboTa BOLOC/NBOB;

- paboTa BbIK/l0UaTE/Nell BLICOKOTO HANPSHKEHUs U pasbeauHuTeNei;
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- MYCK W OCTaHOBKa reHeparopa;

- BKNKOYEHME TOpMO3a TYP6UHbI (Npr OTKAOYEHUN).

[na obecneyeHns 6e30MacHOCTM FMAPO3NIEKTPOCTAHUMN Hanmbonee BaXKHO, YTOObI 6blia
obecneyeHa BO3MOXHOCTb paboTbl 3aTBOpa BOAOCAMBA B C/iyyae €608 B KOMMbIOTEPHOM
o6opyfoBaHMK. [OMKHO O6biTb 06ecneveHO pe3epBHOE YMpaBleHWe A7 BblKOuaTenein u
pasbeaunHUTENein pacnpefennMTensHOro yCTpoicTea. [ns o6ecneveHWs HafexXHocTu paboTbl
060pyaoBaHNSA B aBapuUiiHbIX YCNOBUSAX AO/MKHbI 6bITh NPeAYyCMOTPEHbl BO3MOXHOCTU PYYHOrO
nycKa U 0CTaHOBKW rupoarperaros.

8.4.1 'mppoarperat (TypbHHa/reHepaTop)

BcnomoratensHoe o60opyfoBaHue, Takoe KaK HacoCbl, KOMMPeccopbl, 3aTBOPbl U T.[4.
LOMKHbI ObITb CHABXEHbI YCTPOMCTBAMU KOHTPOMSA UX COCTOAHWA. Y NpaBnstoLLee YCTPOMCTBO -
370 O06bIYHO KHOMKU BKMHOYEHUS WM  BbIKMOYEHNS, KOTOPble YCTaHOBMEHbl 6AM3KO K
ynpaBnseMoMy O060pPYAOBaHUIO; HUKaKUX OTAENbHbIX YyKasaTeneid WX PacnonioXeHUs He
Tpebyetca. [lepef NycKOM W MoCne OCTAHOBKWM arperata onepatop 6yaeT pa6oTatb CO
BCMOMOraTe/ibHbIM 060pyA0BaHNEM COTTACHO MHCTPYKLUAM MO 3KCAyaTaumm.

Mopagok AevicTeuii npu packpyTkerngpoarperata (FCA) 40 HOMMWHaLHOW CKOPOCTM U
LN ero CMHXPOHM3aLMKN C CETbHO YeTKO onpegeneH. Mo 3To NpuMuMHe yCTPOWCTBa ynpaBneHns
41191 BbINOMIHEHNS CNeAyrWUX YHKUMA rpynnupytoTcs B 6/10K-KOMMYTaTop B6/IM3N TA:

- OTKPbITb 3aKPbITb CONEHOMNS, AN NYCKa/0OCTaHOBKMY;

- OTKPbITb/3aKpbITb HANPaBALWMIA annapat TYpOuHbI;

- BK/IKOYHTB/BbIK/OUYMTL aBTOMAT ralleHuns nons;

- YBEIMYNTL/YMEHBLLNTL BO3OYXAEHUE;

- BK/IIOUUTB/BBLIK/IIOYHTb FEHEPaTOPHbIA BbIKNOYATENb;

- BK/IIOUUTB/BBIK/IIOYHTL TOPMO34;

* BK/IKOUUTb BEHTWUNL/CTONOPHbIV KanaH TypouHbl (OTK/IOYEHWE);

- N3MepeHVe aKTVBHOM W PeaKTUBHON MOLLHOCTM, HaNpsHKeHWs U CKOPOCTU BpaLleHus.

YKa3zaTenn MONOXEHWUS [O/MKHbI yCTaHaBNMBaTbCA ANS YMpaBneHWs 060py0BaHMEM,
paboTatoLMM OT pacnpefeniMTenbHOro WuTta 060pynoBaHNA. CUHXPOHU3ALMA U3MEepPUTENbHBIX
NpubopoB  MOXET OblTb  aBTOHOMHOW, MOOGWABHOR  WAM  MYNbTUMAEKCUPOBAHHOW €
MCMnonb3oBaHMeM NepekoyaTens Bbibopa. OnepaTop JO/MKEH UMETb BO3MOXHOCTb 3anyCKaTb U
OCTaHaBNMBaTb 060pYAOBaHWE W YyCTaHaBMBaTb aKTUBHYKD W PeakTUBHYIO MOLLHOCTb
NnocpeacTBOM MeCTHOMO pacnpejenuTesisHoro WwuTa.

8.4.2 ABTOMATNYECKUNE BbIK/HOYATENN W Pa3beUHUTENN

[ns  aBTOMaTWYeCKUX BbIKAKOYaTENEA U pasbefuMHUTENEN BbICOKOTO HaMpsKeHUs
pesepBHOe ynpaBneHue JO/MKHO OCYLLeCTBAATLCA C MaHenu, B KOTOPOM pasmelleHbl MecTHble
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YCTpOiCTBA YyNpaB/ieHWs1 aBTOMATMYECKMMM BbIKMKOYATENAMU U pasbeauHuTensmu. [pu
pe3epBHOM  YMpaBfeHWW YCTPONCTBA PYYHOrO  YMNpaBfeHUs  CBS3aHbl  HAaMpsAMykl C
BbIK/OYATENAMW WUIN Pa3beANHUTENAMM.

MaHenb ynpaBfeHWs [O/MKHa WMeTb BWA aHanOrMuHbI naHenu ynpasnenus [J1.
PasMeLLeHVe NaHenn 3aBUCUT OT MECTHbIX YCNOBUIA, HO YA0OHee 3aKpenuTb NaHenb uanM 6113Ko
K Avelike 3aliMTbl YNpaBnseMblX BbIKNOUaTeNeld W pasbefuHUTeNeil pacnpefennTeNbHoOro
yCTpOIiCTBa.

8.4.3 Bopgocnus, Bogocbpoc

[na BOAOCNVBOB pe3epBHOE YMNpaBfieHWe [O0/MKHO ObiTb YCTPOEHO COMMAacHO TEM e
npaBunaM, YTO0 U Ans Apyroro o6opygoBaHms. OfHAaKo Mpy NPOEKTUPOBaHUM 060pYA0BaHUA
Heo6X0AMMO YYUTbIBATb MECTHble YCNOBWUSA, Takume Kak pacCTosiHue Mexpay 3gaHuem [3C
(NynbTOM ynpasneHms) U BOAOC/MBAMM; BPEMSA OTKPbLITMUS NPy COpOCe HArpysku v T.4.

PesepBHOE ynpaBfeHWe [OMKHO BK/OYaTb annapatypy 18 OTKPbITUS U 3aKpbiTus
3aTBOPOB, MHAMKATOP MOMOXKEHUA N8 3aTBOPOB, U TAKXKE WHAMKATOP YPOBHS Hanopa Ha rpebHe
BOZOC/MBA.

8.5 YnpaBneHue curHanunsaymei

YnpaBneHne  CuUrHanusauueid  KOMMNbIOTEPHOrO  060pYA0BaHWSA  MOXET  ObITb
L0POrocToAWMM. V3-3a BbICOKOM AOCTYMHOCTM KOMMbIOTEPHbIX CUCTEM YMpaB/eHWs, pe3epBHOe
ynpaBneHue 6yaeT UCMONb30BATLCA HEYACTO U TOMIbKO B TeYeHMe KOPOTKMX Nepmogos. Mostomy
pesepBHas cuMCTemMa CUrHanuM3aunm A0MKHA OblTb HACTOMBKO MPOCTONA, HACKOMbKO BO3MOXHO, U
noay4yaTb TO/bKO OFpaHWYeHHOE 4YMC0 TFPYMNMOBLbIX aBapuiiHbIX CWUrHanoB. Hanpumep, faga
rPYNMNoBbIX aBapuiltHbIX CUTHaMa MOTYT 6bITb pacLieHeHbl Kak AOCTaTouHble Ans ogHoro FA.

Obwas npobnema, ¢ KOTOPO CTa/IKMBAKOTCA NPU NPOEKTUPOBAHWUUN PE3EPBHON CUCTEMbI
CUrHanM3aLuu, - 370 TO, YTO BOMBLLUMHCTBO YCTPOMCTB-NHANKATOPOB MMEKT OAUH KOHTAKT, MO
KOTOPOMY MepefaeTcs curHan. XopoLwo CNpOeKTUPOBaHHAs pe3epBHas CUCTeMa A0/DKHA NMETb
BO3MOXHOCTb MCMO/Mb30BaTb OAMH BBOL AN BK/HOUEHWS W MEPBUYHON M BTOPUYHON CUCTEM
BBOZJAa-BblBOJA, UTOObI M36eXaTb HEOOXOAMMOCTU YCTAaHOBKW [AOMOMHUTENbHLIX pene U
npeobpasoBaTeneil.

8.6 dYHKLMA 3aWmnThI

NMob6as 3awmnTHas QyHKUUs, npefocTaBisemMas KOMMbIOTEPHON CUCTEMON YyrpaBieHus,
[0/MKHa ObITb OTPaXXEHa B PE3epPBHOI CUCTEME, eCIM 3TO CYLLLECTBEHHO 11 6e30nacHoi paboTbl

cTaHumm un FA.

9 BHYTPEHHME CUCTEMbI MHTErPaLN U NOAAEPXKKN CUCTEMbI
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[lo BBOZA B 3KCM/yaTalMo aBTOMATU3MPOBAHHON CUCTEMbI Ha CYLLECTBYHOLLEN CTaHLUMK
MPOEKTaHT JO/DKEH M3YUYWTb YCMOBMA HAa MeCcTe YCTaHOBKM CWUCTEMbl W FapaHTMpoBaTb, 4TO
CYLLEeCTBYIOLLME NHTEPCeiCbl COBMECTUMbI C MHTepelicaMu aBTOMaTU3POBAHHOM cUCTEMbI. B
3TOM pasfene 0OTMeUeHbl HEKOTOPbIE MO3MULIMKN, KOTOPbIE HYXAOTCA B U3YUYEHUM.

9.1 NHTeppeiic cyLlecTByOLLEro 060pyA0BaHNSA

Mpy oueHKe CyLlecTBYHOLLEro 060pyaoBaHUA HYXXHO 06paTuTb 0c060e BHUMaHWeE Ha
nHTeptheiicHoe 060opyAOBaHME ANA CBA3W C aBTOMATU3MPOBAHHOW cuCTeMbl. Hanpumep, ecnu
MOBbILLEHME HAMPSHKEHNSI U MOHUXXEHWE YPOBHS BbIXOAHOFO CUrHasa M3 aBTOMAaTU3MPOBaHHOW
CUCTEMbI  ByayT CBfizaHbl C aKTuBM3auueid o6opypoBaHus [A, TO XapaKTepUCTUKK
060pyfoBaHNA aKTMBM3aUUM LO/MKHbI OblTb MOAPO6GHO M3yyeHbl. Hanpumep, LOMKEH ObiTb
BbISIBNEH WHTEpPBa/ BPEMEHW MeXJy 3amyCKOM KOMaHAbl W3MEHEHWs HanpsKeHus u
BbI3bIBAEMOTO WM  W3MEHEeHUs  COCTOAHMA  reHepatopa. [lo/KHbl  6bITb  MOMYYeHbI
3KCNAyaTaUMoHHble OFpaHMyeHns pexuma paboTsl 06opyfoBaHus (Hanpumep, npeaensb
KaBuTaLun TypOuHbI, Npeaesnbl NPOWU3BOAUTENLHOCTU reHepaTopa W T.4.) W ruapaBanyeckne
XapakTepucTuku  (Hanpumep, 3aTBopa BoAOCAMBA U TypbuHbl). YacTo Takas WHGopmalms
ABNAETCA 4aCTWYHO AOCTYMHON Anis mepcoHana. OpHaxAbl cobpaHHas MH(opMauuMs A0MKHA
6bITb BK/TOUEHA, KaK CMPaBOYHbIA MaTepuan B TpeboBaHUs K aBTOMATU3MPOBAHHON CUCTEME.

9.2 Ycnosusa okpyxatolLeii cpefpl

Ycnosus paboTbl 060pyL0BaHNA B pasHbIX YacTAx 3gaHna M3C pasnuyHbl.

OnpefeneHHble  aneMeHTbl  (TakMe  kak obopyfoBaHMe — nepefayn  [LaHHbIX)
aBTOMATM3MPOBAHHOW CUCTEMbl YacTO paspabaTbiBalOTCH AN Y40BNETBOPUTENbHON paboThl B
LUIMPOKOM  [Manas3oHe YCNoBWUI  OKpyXawlein cpefbl. [pyrue anemeHTbl  (Hanpumep,
OUCKOBOAbI) MOryT 6biTb OCOGEHHO YYBCTBUTE/IbHbIMW K TakMM YC/OBWAM, KakK nNblib U
BMGpayms. HeobxoayMo MpPOSIBAATL OCTOPOXHOCTb, OMNpefensss MeCTOMOMOXeHUe KaXAoro
3/1eMeHTa aBTOMAaTU3MPOBaHHON CUCTEMBbI.

B HekoTopbiX Ccfy4Yasx Heo6XxoAMMo 06ecneynTb KOHAMLMOHMPOBaHWE BO3AyXa W
apyryto sawuty. Cneuudukaumm aBTOMaTU3MPOBAHHON CUCTEMbI LO/MKHbI SCHO OMWUCHLIBATb
npegenbl TeMMepaTypbl OKpy>Xatlolleli cpefbl, B KOTOPbIX AOMKHO paboTaTb 060pynoBaHue.
Heob6x04MMO pacnonoXutb BCE 31EMEHTbl CUCTEMbI B MeCTaX CO CBOOOAHbIM AOCTYNOM K
o06opypoBaHuto. HyXHO u3beraTb 30H C 3KCTpeMasibHbIMW YyCnoBUAM (MblAb, BUOpauus wam
BNAXHOCTb). CnefyeT nsberatb Tak)Ke NOMELLEHWIA MOBbLILLIEHHON ONACHOCTK, 38 UCK/IOYEHNEM
TeX CyyaeB, KOrfja NoATBepXeHo, YTO 060pyA0BaHME MOXET HOPMa/bHO (DYHKLMOHMPOBATh B
TakKuX yCroBUsIX.

MeHee 04eBUAHbIA UCTOUYHUK BAUSHWUSA OKPYXXaloLlel cpefbl - 3TO 3MeKTPOMarHUTHbIE
nomexu (3MI) n pagnonomexu (PI). O6opyaoBaHMe He LO/MKHO ObITb PACcrONOXEHO B 30HaX C
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cywiectBeHHbIMM  OMIM un Pl [ONOAHUTENbHO [AO/MKHbI  ObiTb  MPUHATBI  MEpPbl A4S
npefoTBpaLleHns pacrnpocTpaHeHWs 3TUX MNOMeX 4epe3 COeAVMHUTENbHYI0 KabeflbHYI CeTb,
3a3eMneHne (3a3emMnstoLLee YCTPOCTBO) M NOJOOHbIE YCTPOIACTBA.

PaHHee KomMblOTEpHOe 060pyfoBaHMe 6blf0, Kak Mpasuao, AOPOroCTOAWUM WU TPYLHO
3aMeHseMbIM. [ns npefoTBpalleHns noXkapa B TakOM KOMMbIOTEPHOM 060pyfOBaHMM 4acTo
paspabaTbiBasiocb  creuuanbHoe — 060pyfoOBaHWe  MPOTMBOMOXApPHOW  3awuTbl.  Bonee
COBPEMEHHble KOMMbIOTEPHbIE CUCTEMbl HE TakK JOPOroCTOSLLM, OHW He UMEHT cheunanbHow
NPOTMBONOXAapPHON 3aWnTbl. KOHCTPYKTOP LO/MKEH OLEHUTb NOTPEOHOCTL B NPOTUBOMOXAPHOM
060pyA0BaHNMN 1 BKIIOYUTL B CUCTEMY Takoe 060pyA0BaHMe, ecnu 3TO He06X04UMO.

3konormyeckue TpebGOBaHWMS K MECTY pasMelLeHWs aBTOMaTU3MPOBAHHON CUCTEMbI
LOMKHBI  YUMTBIBATLCA MPU MPOEKTUPOBAHWM COOPYXKEHWI CTaHUMM U pasMeLleHun B HUX
obopygoBaHuna. Hanpumep, ecnv B MecTe pasmelleHUs 060pyfoBaHUA MpeLycMOTpeH 6o0nee
LWIMPOKWIA  AnanasoH W3MEHeHWs TemnepaTypbl 4Yem HOpMasbHbIA  And  060pyfoBaHus
aBTOMaTW3MPOBaAHHbLIX CUCTEM, TO 3aTpaTbl Ma YBe/M4YeHUe MNOMeLleHWU ANS MNOAJepXKaHWs
jonyctumoin Temnepatypbl o6opyfoBaHus ACY, AO/MKHbI ObiTb CPaBHUMbI CO CTOMMOCTbIO U
CNOXHOCTbIO [OMOMHUTENbHOrO 060pyAoBaHWs, 06ecrneyrBalolLlero  BO3MOXHOCTb PaboThbl
CaMoii aBTOMaTM3UPOBaHHOW CUCTEMbI B 60/1ee LUIMPOKOM TemMnepaTypHOM AuanasoHe.

9.3 VICTOYHMK nUTaHus

Hannumne ucToYHMKa 6ecnepeboiMHOro MMTaHMA - BaXKHbIA PaKTOP HageXHOl paboTbl
aBTOMAaTU3MPOBaHHOW  cucTembl. OO6bIY4HO TakMM  UCTOYHWKOM  MOLLHOCTM  SIBNSieTCA
aKKymynsTopHas 6atapes. HekoTopble 3/1eMEHTbl aBTOMAaTWU3MPOBaHHOI CUMCTEMBbI (Takue Kak
obopyaoBaHue nepefadn AaHHbIX) MOTYT MOMlyYaTb 3HEPTUIO HEMOCPELCTBEHHO OT 6aTapeu.

KOMMNOHEeHTbl  aBTOMaTM3MPOBAHHOW  CUCTEMbl  4acTO  BK/OYAKT  CTaHAapTHble
KOMMbIOTEPHbIE YCTPOWCTBA, KOTOpble paboTaldT TONbKO Ha MNepeMeHHOM Toke. Ha cnyuvai
BO3MOXHO MOTEPH MNWUTaHMA MEPEMEHHOro TOKa, ChefyeT MpeAyCMOTPeTb  HaLeXHbIl
pe3epBHbI  WCTOYHUK MEPEeMEHHOr0 TOKa, 4YTOObl HEe MNOTepATb XKM3HEHHO BaXKHble ANs
ynpaBfeHns faHHble (FakHe, Kak OrnepatuBHble W3MepeHus MapameTpoB pexuma). [Ons
06ecrneyeHns HafeXHOro MNWTaHUA YCTPOWCTB aBTOMAaTU3MPOBAHHOW CUCTEMbI WCMONb3YeTCs
npeobpasoBate/sib TOKa, Npeobpasytlolnii NOCTOSHHbIA TOK CTAaHUMOHHOW aKKyMYNsTOPHOW
6aTapen B nepemeHHbIV TOK. 3apsfHble YCTPOCTBa MEPEMEHHOr0 TOKa AO/MKHbLI 06ecrneymBaTb
[OCTaTOYHYIO  MOLLHOCTb  3apsgku  GaTapeil, npefHa3HauyeHHbIX Ans  paboTbl  Ha
npeo6bpasoBatens. B cnyvae oTkasa npeobpasoBartens NMTaHWe aBTOMATU3MPOBAHHON CUCTEMbI
[O/MKHO BblTb aBTOMATUYECKM MEPEK/IOYEHO Ha APYrOi CTaHLMOHHbIA UCTOYHUK MEPEMEHHOrO
Toka. Takxe npeobpas3osaTenb AOMXKeH 06/1ajaTb CpeAcTBaMy KOHTPOAA CUHYCOMAANbHOCTU
MepeMeHHOro TOoKa, 06ecneynBalOLLMMU COBMECTUMOCTb C TPebOBaHMAMMW MOLK/IYaEMOi

1



MOCT P55563-2013
Harpysku. [pu o06HapyXeHUM OTKaT MpeobpasoBaTenisi AEXYPHbIA MepcoHana A0/MKeH
NONyUYNTb COOTBETCTBYHOLLMIA CUTHAN.

CtaHuuoHHaa 6atapes [O/HDKHA WMeTb [LOCTaTOYHYK €MKOCTb, 4TO6bl paboTaTb B
onpefeneHHble Nepuofbl BPEMEHM CO BCEMU MOTPEOUTENSMM MNepeMeHHOro TOKa CTaHuuu,
BK/IH0Yas aBTOMAaTU3MPOBaHHYIO CUCTEMY yrpaBneHus. Bpems paboTbl OT CTaHLUMOHHON H6aTapen
[O/MKHO ObITb He MeHee nofyyaca, XOTs o06wWero TpeboBaHWA K BpemMeHW paboTbl
aBTOMAaTU3MPOBAHHOI CUCTEMbI MOC/E NOTEPH NUTAHWUS MEPEMEHHOr0 TOKa He cyllecTByeT. [na
3TOro fo/MKHa 6biTb MPeAycMOTpeHa OMpejesieHHass eMKOCTb 6aTapen. TakXe AOMKHbI OblTh
NpeayCMOTPEHbI HYXXHble MapameTpbl 3apsAHOr0 yCTpoicTBa 6GaTapen. 3apsifHble YCTpoicTBa
LOMKHbI 6bITb CNOCOOGHLIMM M0JaBaTh MOCTOAHHbIA TOK CUCTEMHBIM Harpyskam B TO BPeMsi, Kak
baTapes 3apskaeTcsi. Ecnm TpeboBaHMs K GaTapee MAM 3apsigHbIM  YCTPOACTBAM  CAWLLIKOM
BE/IMKM, HYXHO  paccMOTpeTb  BO3MOXHOCTb  WCMOMb30BaHUA  6onee  3pheKTUBHOW
aBTOMaTU3MPOBAHHOW CUCTEMbI UM COKPALLEHME APYTUX HArpy30K MOCTOSHHOIO TOKa.

9.4 KOHTPO/Ib COCTOSAHNSA KOHTaKTOB

BOMbLWMHCTBO aBTOMATM3MPOBAHHBLIX CUCTEM WMeeT 60/blIOe YWUCNO BXOAOB C
KOHTaKTHbIMU yCTPOWCTBaMWU. ITO MOryT OblTb pefe 3alWuThbl, BbLIKIKOYATENM C PY4UHbIM
ynpaBneHneM, pefe YPOBHS, CXEMHble MePeKYaTeNin 1 pyrue ycTpoicTea. 1o BO3MOXHOCTH
BXOAbl ABTOMATW3MPOBAHHON CUCTEMbl HE [AOMKHbl WMETb BCMOMOraTenbHbIX peneiHbIX
KOHTakToB. Ecnu pene 3awwuTbl paboTaldT napannenbHo C 060pPYyOBaHWEM  CUCTEMbI
CUrHanu3auum, HeobXOAMMO rapaHTUpPOBaTb, UYTO MEXAY aBTOMATU3MPOBAHHON CUCTEMONR W
060pyA0BaHNEM CUTHANM3aLMN HET HUKAKNUX B3aMMHbIX MOMEX.

CoeiHeHMA  aBTOMaTU3MPOBAHHOW CUCTEMblI CO CTAHLUMOHHOW  aKKyMynsTOpHON
6aTtapeeli 4O/MKHO UMETb FafbBaHNYECKYHO Pa3BA3KY.

9.5 Bxofbl aBTOMaTU3MPOBAHHOM CUCTEMbI YNPaB/eHUS

XoTA aBTOMATW3MpPOBaHHas CUCTEMA MOXET KOH(UIypupoBaTbCA TaK, uUTOObl
nprcnocobumTbCs moytm K  /060MYy  BXOLHOMY  3MEKTPUYECKOMY  CUTHany,
CTaH4apTU3MpOBaHHble  BXOAbl ABNAKTCA  MNPUOPUTETHBIMU. TOYHOCTb  CYLLECTBYHOLLUX
npeobpasoBaTeneli [[O/MKHa, COOTBETCTBOBAaTb TpPeOOBaHUAM, NpeabABASEMbIM K TOYHOCTU
CUCTEMbI. XOTS HET HUMKaKWX YHMBEPCaIbHbIX CTaHAAPTOB ANA BbIXOAOB AaTYMKOB, 06bIYHO
MCMonb3yTCs NpeobpasoBaTeniv 3HeProcucTembl, obecneymnsatowme TouHocTsb (0 - (£1)) MA. B
ACY npou3BOACTBEHHbIMW  npoueccaMu B  MPOMbILAEHHOCTM  CTaHAapTHbI  BbIXOS
npeo6pa3oBaTens MMeeT XapakTepucTuky: oT 4 go 20 MA. Oba 3Tu AMana3oHa AONyCTUMbI ANs
NPUKNagHbIX NPOrpaMm ruMapo3NeKTPOCTaHLWIA.

BbixoAbl pa3nnyHbIX nNpeobpasoBaTteneii MOAKMOYAIOTCS K Pa3NMYHbIM BXOAHbIM LEMNsAM
aBTOMAaTU3MPOBaHHOW cucTembl. [03TOMY CTaHAapTM3auMs TUNOB BLIXOAOB MpeobpasoBaTens,
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KaK MWHUMYM YMEHbLUAeT CNOXHOCTb aBTOMAaTM3MPOBAHHON CWUCTEMbI U o06/ervaer ee
KOH(MTyprpoBaH1e nocne BeoAa 060pyA0BaHMS B 3KCMAyaTaLmio.

9.6 BbIx0fbl aBTOMaTU3NPOBAHHOI CUCTEMbI YMPaBAeHUA

XapakTepucTUKM KaXAol BbIXOAHON TOUKW [LOMKHbI KOHTPONMPOBATLCH. BbIXogHble
CUrHaibl  MOAAKTCA Ha WCMNOAHWUTE/NbHbIE MEXaHW3Mbl  Onepaunii  3aKpbITb/OTKAKOYHTL,
nogHuMaTb/monmxatb, nyck/octanoBka. pu W3MEHEHWM CKOPOCTW ABUraTeneid OTKAHOUeHWe
3/1EMEHTOB WCMONHWUTENLHOM CXeMbl MOXET NPOUCXOAUTbL MPU OTHOCUTENbHO BbICOKOM YPOBHE
MHAYKUMOHHOTO TOKa. BbIXoAHble Lenu aBTOMATU3MPOBAHHOW CUCTEMbl AO/MKHbI MO3BONATH
HajeXHoe OTK/IOYEHWEe 3TOr0 TOKa B TEYEHWEe BCEro Cpoka CnyX6bl cucTembl. OAHUM 13
BO3MOXHbIX ~ METOAOB  CHWKEHUS  WHOYKTUBHOIO  TOKa  SIBMSIETCA  WMCMOMb30BaHWe
MPOMEXYTOUHbIX BCMOMOTaTeNbHbIX pene.

9.7 3asemneHue

Kaxpgas  annapaTtHas  CTOiiKa. B KOTOpOW pacnonoXxeHsbl KOMMOHEHTbI
aBTOMATM3MPOBAHHOWN CUCTEMbI, LO/MKHA ObITb OTAEMLHO 3a3emsfeHa Npyv MOMOLWM 6ONbLIOTO
KanmbpoBOYHOro nposoga (MPoBOOYHaA Mex3ybHas nuratypa). MNpu HeucnpaBHOCTU CUCTEMbI
NUTaHUA MOXET BO3HWUKHYTb 6O/bLUAs Pa3HOCTb MOTEHLMANOB MeXAy pas/NYHbIMU TOUYKaMu
3MEKTPUYECKOM CXeMbl 3M1EKTPOCTaHUMM K3-3a 6ONbLIOr0 TOKa 3a3eMeHWs. TaK Kak 3To
SB/IEHNE MOXET O06HapY>XUTbCA MeXAY PpasMUYHbIMKA 3M1EMEHTaMU 060pYJ0BaHUS, CXEMbl
COEJMHEHNS 3MEMEHTOB [AO/MKHbl ObiTb CMPOEKTMPOBaHbl TaK, 4TOOGbI MNPOTMBOCTOATH
YBENIMYEHNIO PA3HOCTU  MOTEHUMaNnoB MeXAy 3neMeHTamu 060pyfoBaHusA. lcnonb3oBaHue
BO/IOKOHHO-OMTMYECKOr0 Kabens B kKa4yecTBe KaHana CBA3M MeXAy 37eMeHTamMmu 060pyaoBaHus -
OAMH 13 MEeTOAOB, MNPV KOTOPOM MOrYT ObITb YCTpaHeHbl Mpo6aemMbl, MoAydvaroLinecs ot
MOBbILLIEHNSA NOTeHLMana.

UacTo MCMOMb3ylTCS  3KpaHbl Ha aHa/llorOBbIX CUTHa/IbHbIX  Kabensix — Mexay
npeo6bpa3oBaTensiMn M aBTOMAaTU3MPOBAHHOW cucTeMoi. [ns mMakcumaibHOW 3(h(eKTUBHOCTH
KaXbl 3KpaH AOMKEH ObITh CBA3aH C 0OLLMM MOTEHLMANOM B KOHLe Kabens. Mpyu OTKNOYeHUN
WM MepektioyeHnn Mexay npeobpasoBateniemM M CUCTEMOl aBTOMAaTU3aLUW, KaXAbIA KOHTYP
[O/MKeH 6bITb cOBpaH O0TAeNbHO. B HEKOTOPbIX CUTyauMsaX LWKadbl C YCTPOWCTBAMU [OMKHbI
ObITb 3a3eMJ/IEHbI CO CTOPOHbI CUCTEMbI aBTOMAaTM3aLMK.

9.8 CTaTnyeckoe 3NeKTPMUYeCcTBO

MHOrMe KOMMOHEHTbl aBTOMATWM3MPOBAHHbLIX CUCTEM MOFYT OblTb MOBPEXAEHbI
cTaTuyeckumun  paspsgamu.  lMpaBunbHO — paspaboTaHHOe  06opyfoBaHWe B paboueid
KOH(UIypaumnm [O/MKHO 6biTb YCTOWUMBLIM K Mpo6nemMam, CBA3aHHbIM CO CTaTUYECKUM
3NeKTpnYecTBOM. MoBpexaeHne 0T CTaTUYECKNX PaspsjoB Hambonee 4acTo ClyyaeTcs BO Bpems
TEXHUYECKOro 06CNyXMnBaHUA cucTembl. [N MWHUMM3AUWMW CHATUA CTaTMYecKoro 3apsaga
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CYLLECTBYeT crneuuasibHOe 00OpYAOBaHMe, KOTOpPOe [OMKHO ObiTb  WMCMOMb30BAHO — Mput
NPOEKTUPOBAHUN CUCTEMBI.

XoTA pucK yfapa onepaTopa CTaTUYeCKUM 3M1eKTPUYECTBOM B pe3ynbTaTe KOHTakTa C
3fieMeHTamun 060py0BaHNA 06bIYHO OTCYTCTBYET, XKeflaTelbHO NPUHATL Mepbl, YTOObI 136exartb
€ro MOMHOCTbI. TMMWYHBIMKA MepaMu B 3TOM HampaBfieHWM SABASETCA MCMOMb30BaHWe
NE3NEKTPU3YIOLLMXCA KOHTAKTHbIX MOBEPXHOCTEH W MPaBWIbLHOIO 3a3eM/EHUS BCEX YCTPOWCTB,
C KOTOPbIM/ MOXET KOHTaKTUpOoBaTh OnepaTop.

11.2.1 Y4ebHblil NnaH TPEHMPOBKYK NepcoHana

Yue6HbIiA MNaH AO/MKEH BKIKOYATb CefyoLLy0 MHDOPMALMIO MO KaXA0MY 13 KYPCOB:

- CTPpYKTYypa Kypca:

- NPOJOMKNTENbHOCTb;

*MeCcTo NpoBefeHus (HanpyMep, y Noib3oBaTens, y U3roToBUTeNs);

- YPOBEHb TPEHEPOB;

- LeNIN 1 3afa4mn U3yUeHmns, TeXHUYECKME TpeboBaHMS K N3ydyaemMoMy MaTepuany;

*NpeanocbINK1, He06X04UMbIe YCOBUS,

- COAepXaHue;

- y4ebHbIli MaTepuan (pa3faToyHble MaTepuanbl, KOHCMEKT);

- ayMoBU3yasibHble BCMIOMOraTe/ibHble CPeACcTBa;

- cneymanbHoe 060pyoBaHNe, UHCTPYMEHTbI U T.4.;

- COOTHOLLIEHWNE YacOB NEKLMOHHBIX W MPaKTUYeCKUX UK NabopaTopHbIX 3aHATUIA.

11.2.2 Kypchl

AKUENT [Aa Kaxoro Kypca [fO/MKEH [JenaTbCd Ha B3aMMOOTHOLUEHUAX MeXay
00y4YaemMbIMU N KOMMbIOTEPHON CUCTEMOIN ynpaBneHus. LlenecoobpasHo BKIOYNTL B YUEOHBbI
nnaH cnegyroLme Kypebl:

* paboTa cucTembl. WHCTpYKumMs no pa6ote ¢ 06opyaoBaHMEM, BK/KOuas cpeactsa
WHTEPAKTMBHOIO YyNpaBneHwus, Aucnneid, nepudepuitHoe 060pyf0BaHME; WHCTPYKUMUA MO
pacrno3HaBaHWI0 CUCTEMHbIX COOEB W BbIMOMHEHUIO KOPPEKTUPYHOLWUX BO3AeACTBUA, B TOM
ymcne No pyYHOMY yMnpaBneHMIo B Clyyae 0TKasa CUCTEMbI;

- TexHu4yeckoe 006Cny>KMBaHMe annapaTHbIX CPeACTB. VHCTPYKUMM HO NOAAEPXKaHMIO
paboToCnOCO6HOCTM 060PYAOBaHWSA, BbISBAEHUIO HEWUCNPABHOCTEW, PEMOHTY W Hanagke
o6opyoBaHus;

- nporpaMmMHoe ob6ecrneyeHue LeHTpPasbHOTO npoueccopa. WHcTpykuum — no
3((PEeKTUBHOMY  WUCMOMb30BaHWIO  MPOrpaMMHOr0  06GecreyeHus,  MOCTaBlsSEMOro  C
060pyfoBaHMEM LEHTPaNbHOro0 MpoLeccopa, NpeabsBAsSeMOro ¢ CUCTEMON, BK/OUas cUCTEMY
ynpaBneHnss B peanbHOM BpeMEHW, A3blKW, CUCTEMY KOMaHA, 3arpysuvku, accembnepsbl.
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KOMMWUAATOPbI, MaKposi3biKM M UX UCMO/b30BaHUE, aNrOPUTMUYECKME A3bIKM BbICOKOTO YPOBHS,
(hyHKUMK, 06CNYXKUBaHNE, KOHCTPYKLMA UCMONb3YEMbIX YCTPOCTB M OTNaAKa Nporpamm;
- nporpaMmMHoe obecneyeHre cucTembl. MHCTPYKLUK No 3(h(eKTUBHOMY MCNONb30BaHNIO
M NOALEPXXKE CUCTEMHOrO NPOrpamMMHOro ob6ecneyeHus, MOCTaBNseMOro € 060pyJoBaHWEM
CUCTEMbI, BKIKOYas CBA3M MPOrpaMMHOro obecneyeHus, (OPMMPOBaHUE COOOLLEHNN,
(hopmupoBaHue M300paXKeHMs, MOAMDUKaLMo 6a3bl AaHHLIX W NporpaMMHoe obecrneyeHne
06Hapy>XeHuns cboes;
NpUKNagHoe nporpaMmMHoe — obecnieyeHue.  WHCTpPYKUuus HO  3(eKTUBHOMY
MCNO/b30BaHUIO N NOAAEPXKe MPUKIaAHbIX MPOrpamMmm, NOCTaBAAEMbIX KaK Y4acTb CUCTEMBI;
KypCbl NOBbILLEHUS Ka/Mukauun. ©opMupyOTCS C y4yeTOM OMbiTa 3KchayaTauum
CUCTEMbI 1 NOTPEBHOCTAX NOMb30BaTENEN.
11.3.1 KOHCTPYKTOPCKas fLOKyMeHTaLusa
Ha HavanbHOl (hase pa3pabOTKM  CMCTEMbl MOCTABLYMK AO/DKEH MOArOTOBUTb
cneymukaunio, Kotopas OnpejenseT cocTaB annapaTHbIX CPeAcTB UM MPOrpamMMHOro
06ecrneyeHuns, KOH(Urypaumid U NPOM3BOAMTENBHOCTL CUCTEMbl. CneuuduKaums AoMKHa
coflepXaTb (PYHKLUMOHaNbHble U TeXHWYeckune TpeboBaHMs K cucTeme. KOHCTpyKTOpCKas
[OOKYMEHTaLUMs [O/MKHA BKIOYaTh AeTalbHOe OMucaHne B3avMOAENCTBUA YenoBeKa M MalluHbI,
paboumne 4yepTeXM CXem annapaTtHbIX CPefCTB, W NHOOYI0 WHYH WUH(pOpMaLUIo, He06X04NMYIO
ONS OnucaHMs  COeAMHeHUs 060py[OBaHWMS CUCTeMbl C 060pPYyfOBaHWEM MO/b30BaTens.
3nemeHTbl, KOTOpbIe JOMKHbI ObITh BK/IOUYEHbI B OMUCaHUS.
a) OnepaTopcKunin HTepdeiic:
I) KOMNOHOBKaA KNnaBMaTypbl 1 paboTa c Hell;
2) (hopmart faHHbIX Ha gucnnesx;
3) NpuUHLMNLI YNpaBAeHUst KypcopoM;
4) NpUHUMNbI AUCM/ERHOTO BLI30BA;
5) ucnonb3oBaHuWe LBeTa, MUraHMs, UHBEPTUPOBAHHOIO BUAEO U T.4.;
6) KOMMOHOBKa gucnnes:
b) PYHKLMOHaNbHAA [OKYMEHTALMS:
1) paboune YepTexu, BKIOYas pasMepbl U pasMeLLeHue;
2) 6/IOK-CXeMbl CWUCTEMbI, MOKa3blBaKOWMEe HOMEHKNATYpy, TuUMbl 060pYyA0BaHUS,
cepuiiHble HoOMepa, o6ecneyeHne BBOAA-BbIBOAA;
3) cnMcoK MpOTOKO/0B BBOAA- BbIBOAA C UHTepBalaMu, MeTKaMU, U ApYroi CBA3aHHOW
crneymgpuyeckoit MHpopmMaLmei.

11.3.2 JokyMeHTaLmMs CUCTEMHO NOAAEPXKKN
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[JOKyMeHTauuss  CUCTEMHOM  MOAAEPXKM  AO/MKHA  06ecrneynTb  MOSb30BaTeNto

BO3MOXXHOCTb MOALEPXKN paboTOCnOCO6HOCTN 060pPYyL0BaHNA B TEYEHME BCEr0 CPOKa CyXObl

cucteMbl. B gononHeHune K TpeboBaHMsM, onucaHHbIM B 11.3.1, cnefyeT pacCcMOTpeTb Takue

TUNMNYHbIE NO3NLNIL

a) UepTexxn annapaTHbIX CpeacTs:

1)

2)

3)

4)

BHELUHME CXeMbl COEAWHEHWI, [eTa/lbHO MOKasblBalolne CoeAuHeHne ¢
No/ib30BaTeNIbCKUM 060PYA0BaHUEM;

TpeboBaHMS HO MOLLHOCTU U K OKpYXawllel cpede AN KaXAOro 3neMeHTa
obopypfoBaHus;

npoueaypa NOAroTOBKM MeCTa YCTaHOBKM, BKlOYast: 3a3eM/eHne 060pyaoBaHus,
KabenbHylo Tpaccy, CPeACcTBa YNpPaBieHss MOHTaXOM U T.4.;

CMUCOK 3anacHbIX YacTel.

6) IOKYMeHTAaLMs NPOrpaMMHOro 06ecrneveHus:

D
2)
3)
4)
5)
6)
7)
8)
9)

nepapxmMyeckunin nepeveHb NPorpaMmMHOro obecrneveHus;

cTaH4apTbl pa3paboTku nporpamm;

ynpaBneHne KOHPUrypaumei;

rnepeyeHb NPOrpaMMHbIX TPe6OBaHWIA;

onucaHus NporpaMmbl;

nporpamma ynpasneHus nHtepgeiicamu;

npoueaypa npuemMo-cAaTouHbIX UCNbITaHWUi 1 HOPMbl OTYETOB 06 UCMbITAHUSAX;
aHHOTMPOBaHHasA OMUCb UCMOMHSAEMbIX MPOrpaMM, CBOAHbIM CUCOK;

TEXHUYECKOE 06CYXKMNBaHME, PEKOMEHJALMMN U CNPABOYHWKU MO/b30BATENS;

C) JOoKymeHTauUMs No aKkcnayaraunum n TeXxHU4eckomy 06Cﬂy)KI/IBaHI/II-OZ

D

2)
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aKcnyaTaUuMoHHas [OKYMeHTauus, BK/OYas cheuuanbHble 3KCnlyaTalnoHHbIe
WHCTPYKUMM,  (DYHKUMOHANbHOE OMucaHWe YacTeil CcuUCTeMbl W npaBuna
6e3onacHoii paboTbl;

aKcnMyaTauMOHHAs AOKYMEHTaUMs, BKIOYas WHCTPYKLUM MO  AEMOHTaxYy,
cbopke, BOCCTAHOBMEHWIO, Hanagke, MOMCKY W YCTPaHEHWH HeWcnpaBHOCTEl
MEXaHWYecKoro W  3MeKTPMYEeCKOro 060pyJoBaHWs;  KaTanory  feTanei;
NPUHLMUMNANbHbIE U KOMMYTaLMOHHbIE CXEMbI; GNOK-CXeMa CUCTEMbI YIPaBeHNS
U cuUCTEMbl GMIOKMPOBKU; CNWUCOK TPebyembIX CneluanbHbIX WHCTPYMEHTOB.
WHCTpYKUMM 4N [eMOHTaXa, CO0PKM, BOCCTAHOBMEHUS, UCMbITAHUS U HaNafKu
LO/MKHbI BKOYATb PEKOMEH/OBAHHbIE 3HAYEHWS HAMPSHKEHUS 1 TOKa, NPOLEAYpY
HaxOXJeHUs ¥ YCTPaHEHWs HEUCNpPaBHOCTEl ANA MeyaTHbIX NaaT W ApYrux

3/1EMEHTOB, HeOoOXO4MMbIX AN TeXHWYECKOro 06Cny>KMBaHUA 060pyL0BaHuS.
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Mpoueaypbl HaxXOXAEHUs W YCTPaHEHUS HEWCNPaBHOCTEN [O/MKHbI BKIHOYaTb
MOLLAroBble OMWCAHMA LMAarHOCTUYECKUX MPOLeAyp AN KaXAol BbIMOIHSEMON
(YHKUMKU. DNeKTpUYeckne napaMeTpbl AOMKHbI BKAOYaTh (OPMY  BOJHbI,
WAEHTU(MKALMIO KOMMOHEHTOB, (oTorpaduu, TOYKM NPOBEPKU W MEPEYHU

3/1eMEHTOB.
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