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Mpeaucnosue

1 NOAMOTOBIIEH AkuuoHepHbIM 00LLEeCTBOM «PycaTtoMm ABTOMATU3UPOBAHHbLIE CUCTEMbI YNIPABMEHUSA»
(AO «PACY») Ha ocHOBE COOCTBEHHOTO NEPEBOAA HA PYCCKMIA A3bIK AHIMOSA3BIYHON BEPCUM CTaHAapTa, yka-
3aHHOrO B NyHKTE 4

2 BHECEH TexHuueckum komuteToM no ctaHaaptusauumn TK 322 «AToMHasi TEXHUKa»

3 YTBEPXOEH 1 BBEJEH B ,D,EI?ICTBI/IE MNpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metporioruun ot 27 dpespang 2020 r. Ne 86-ct

4 HacToswumin cTaHgapT MAEHTUYEH MexXayHapoaHomy ctaHgapty MOK 61227:2008 «ATOMHbIE CTaHUMMK.
MyHKTbI ynpasneHua. OpraHbl ynpasneHusa onepatopa» (IEC 61227:2008 «Nuclear power plants — Control
rooms — Operator controls», IDT).

HaumeHoBaHWe HacToOsLEro ctaHgapTa U3MEHEHO OTHOCUTENIbHO HauMeHOBaHUA YKa3aHHOro Mexay-
HapoAHOro craHaapTa Ana npuseaeHus B cootseTcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

I'Ipm APUMEHEHNN HacToALlero craHaapra pekoMeHAyeTca UCnonb3oBartb BMECTO CCbINTOYHbIX MEXOy-
HapoAHbIX AOKYMEHTOB COOTBETCTBYIOLWLME UM HALUWOHanNbHbIE CTaHAAPTLI, CBEAEHUA O KOTOPbLIX NPUBEAEHbI B
AONONMHUTENBHOM NpuUnoXxeHun JA

5 BBEJIEH BINEPBbIE

lMpasuna npumeHeHus Hacmosweeo cma+HO0apma ycmaHoerneHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-®©3 «O cmaHdapmu3sauuu e Pocculickoli ®edepayuuy. UHpopmayusa 06 u3-
MEHEHUSX K HacmoswemMmy cmaxapmy nybriukyemcst 8 exxe200HOM (110 cocmosHUI0 Ha 1 sHeapsa mekyuweeo
200a) uHgopmayuoHHOM ykazamerne «HayuoHanbHbie cmaH0apmbly, a oguyuanbHbill MEKem U3MEHEeHU
U 1ornpaeoK — 6 €XeMeCAYHOM UHGOPMAaUUOHHOM ykasamerne «HauyuoHanbHblie cmaHlapmei». B crydae
nepecmompa (3amMeHbl) Unu ommeHbi Hacmosuweeo cmaHdapma coomeememeyiouiee yeedomneHue byoem
onybnukoeaHo 6 bnuxalileM ebifycke eXeMeCcA4YHO020 UHHOPMaUUOHHO20 ykasamens «HauuoHarbHbie
cmaHOapmbly. Coomeememeyiouwjas uHgpopmayus, yeedoMneHue U mekembl pasmewalmes makxke 6 UH-
¢hopmayuoHHOU cucmeme obuie20 nonb3oeaHuss — Ha oghuyuanbHoM calime ®edepanbHO20 azeHmemea o
MEXHUYECKOMY pezyriuposaHUuio U Memporsioguu e cemu UHmepHem (www.gost.ru)

© CraHaaptuHdopm, odopmnerue, 2020

Hacrosimin cranaapt He MOXeET BbiTb NOMTHOCTBLIO UMM YACTUHHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTpaHEH B KayecTBe ohuLuManbHOro usaanus 6e3 paspelueHus denepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PErynmpoBaHuIO 1 METPONOTUN
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BBeaeHue

a) TexHU4eCKuiA OnbIT, OCHOBHbLIE BONPOCHI N OpraHu3auua ctaHgapra

Crangapt M3K 61227:2008 pacnpocTpaHAeTca Ha opraHbl ynpasneHua oneparopa.

CTtaHgapT npeaHasHaveH 4Nnsi UCNONb30BaHUSI OPraHnM3aLmaMu, SKCNNyaTUpyoLWMMK aTOMHbIE CTaHLUK
(AC) (NPOMBILLAEHHOCTLIO), aHaNUTUKaMU, OCYLLIECTBNAIOLLUMMN OLIEHKY CUCTEM, U HAaA30PHLIMU OpraHamu.

b) MonoxeHue ctaHgapta M3OK 61227:2008 B CTpyKTYpe cepun ctaHgapTos nogkommteta MOK MK 45A

MO3K 61227 aBnsieTcsl AOKYMEHTOM TPETLETO YPOBHS, B KOTOPOM W3MOXEHbI 06LLME NOMOXEHUS, CBA3AH-
Hble C opraHamu ynpaBneHus oneparopa.

MO3K 61227 HeobxoaMmMo NpUMeEHSATL B komnnekce ¢ MOK 60964 n MOK 61772. Ctangapt MOK 60964
SIBNSIETCA OCHOBOMONaraoWwmum 4okyMeHTom nogkomutera MOK MK 45A no nyHkTam ynpasneHus, B KOTOPOM
COAEPXMTCS PYKOBOZCTBO MO UX NPOEKTMPOBAHMIO M KOTOPbIN CCblnaercs Ha craHaapt MOK 61227, Ctanaapr
MO3K 61772 ycraHasnusaeT TpeGoBaHMS N0 NPUMEHEHNIO BU3YalbHbIX YCTPOWCTB OTOOPaXKeHUs.

Bonee noapobHas cTpykTypa cepum ctaHgapros nogkommutetra MOK MK 45A npuseaeHa B nyHkTe d) Ha-
CTOSILLIEro BBEAEHUS.

¢) PekomeHgauum n orpaHW4eHns B OTHOLLIEHWUM MPUMEHEHUA HacTosLLero ctaHaapra

Ba)kHO OTMETUTb, YTO HACTOALUMIA CTaHAAPT, NOATOTOBMNEHHBIN Ha OCHOBE yka3aHHOro craHgapra MOK,
He yCTaHaBNMUBAaET Kakux-nmbo AONONMHUTENbHbIX PYHKLMOHASBHBIX TPeO0oBaHMI K cucTeMam 6e30nacHOCTM.

[ns Toro 4tobbl HACTOSALLMI CTaHAAPT OCTaBAaNCs akTyarnbHbIM B TEYEHUE MOCNEAYIOLLMX NET, Hanbornb-
Luee BHUMaHUE B HEM YA ENseTCA OCHOBHLIM NPUHLUUMNAM, @ HE KOHKPETHBLIM TEXHONOTUAM.

d) OnucaHue cTpykTyphbl cepuu ctangaptos nogkomutera M3K MK 45A n nx B3anmMocBssb C APYrMMM
aokymeHtamm M3K u gokymeHTamu apyrux opraHusaumini (MAFATS, NCO)

JIOKyMEHTOM BepXHero ypoBHs cepum ctaHaaptoe noakomuteta MOK MK 45A asnsaetca MK 61513.
OH coaepxuT obLume TpeboBaHus K cMCcTeMam KOHTPONS U YnpasneHus u k 000pya0BaHUIO, NCMONb3yEMOMY
Ans peanusaunmn YHKUKIA, BaxHbix ana 6esonacHocT AC. MOK 61513 cTpykTypupyeT cepuio cTaHaapTos
nogkomutera M3OK MK 45A.

M3K 61513 cogepuT ccbinkn Ha apyrue ctaHgaptel nogkoMmuteta MOK MK 45A, packpbiBaiowme oc-
HOBHbI€ BONPOCHI, CBSA3AHHbIE C KnaccudukaLumuen yHKLUIA U CUCTEM, UX XapaKkTepucTukamm, obecneyeHmem
HEe3aBUCUMOCTH CUCTEM, 3aLLMTOI OT OTKA30B Mo 0BLUEi nNpuymMHe, NporpaMmMHbIM U TEXHUYECKkuM obecneve-
HWEeM aBTOMATU3MPOBAHHbIX CUCTEM W MPOEKTUPOBAHMEM NMYHKTOB yrnpaBrieHus. 3Tu craHaaptel, 06pasyto-
Lue BTOPOI YPOBEHb, A0MKHbI paccMmaTpuatbcs coBMecTHO ¢ MOK 61513 B kayecTBe komnnekca B3anmo-
COrMacoBaHHbIX OKYMEHTOB.

Ha Tpetbem ypoBHe cTraHaaptos nogkomutetra MOK MK 45A HaxoaaTca cTaHAapTbl, HENOCPEACTBEHHO
He ynoMuHaeMble B M3K 61513, T. K. OHM KacalTCa KOHKPETHOTro 060pya0BaHNA, TEXHUYECKUX METOAUK UK
onpeaeneHHoi AeaTenbHOCTU. Kak npaBuno aTu 4OKYMEHTbI MOTYT MCNONb30BaThCA camu no cebe, ogHako no
06LLKMM BONpOCcam B HUX COAEPXKATCA CCbINIKM Ha CTaH4apThbl BTOPOrO YPOBHS.

YeTBepTblit ypOBEHb cepun ctangaptoB nogkomutetra MOK MK 45A 00OpasyloT TEXHUYECKUE OTYETHI, He
ABNAOLLUMECH HOPMATUBHBIMW JOKYMEHTaMM.

B M3K 61513 6bIn UCNONb30BaH TOT e hopmat npeacTaBneHusl, YTo U B OCHOBHOM JOKYMeHTe no 6es-
onacHocTn — M3K 61508, ycTtaHaBnmBaoLLeM 00LLYIO CTPYKTYPY XKU3HEHHOTO Liukna 6€30MacHOCTM U CUCTEM.
OpHako M3K 61513 TpakTyeT 06wme TpebGosaHusa craHgaptoB MOK 61508-1, MOK 61508-2 n MOK 61508-4
NPUMEHUTENBHO K A4EPHOI oTpacnu. [Noatomy cormacoBaHHOCTE ¢ MOK 61513 o6ecneunt cOOTBETCTBUE TPE-
6oeaHuaM ctaHaapTa M3K 61508 B ux TonkoBaHum Ans aaepHoin otpacnu. C aTol Touku 3peHns MOK 60880
n MOK 62138 cootetctBytor MOK 61508-3 B 4actu MCnonb30BaHWUs B AAEPHON OTPACHN.

B M3K 61513 umetorca ccbinku Ha craHgaptel UCO u gokymeHTol MATATS 50-C-QA (B HacTosawee
BpeMsi 3TOT AOKYMEHT 3ameHeH Ha 50-C/SG-Q) no Bonpocam, CBA3aHHbIM C 00ecnevyeHnemM KayecTsa.

Cepusa craHgaproB nogkomutetra MOK MK 45A nocnegoeaTenbHO NPOBOAUT B XKU3Hb U AEeTanu3npyer
NPUHUMNBI U OCHOBHbIE acnekTbl 6€30MacHOCTU, U3NOXEHHbIE B npasunax MexayHapoaHoro areHTcTea no
atomHovi aHepreTuke (MAFAT3) no GesonacHoctu AC u B cepum pykoBOACTB no BesonacHoctn MATATO,
B YacTHocTu B TpeboBaHnsax NS-R-1, ycraHaesnusatwowwumx TpeboBaHua no 6e3onacHOCTH, 3aknagbiBaeMble
B npoekT AC, u B pykoBoactee no 6esonacHoctu NS-G-1.3, kacalwLliemca CUCTEM KOHTPONSA W ynpaene-
HUS, BaxkHbIX Ansi 6esonacHoctu AC. TepMUHbI U ONpeaeneHns, UCNonb3yemble B CTaHAapTax NnogkoMuTeTa
MO3K MK 45A, cornacosaHbl C TEMU, YTO UCMONbL3YIOTCA B AokyMeHTax MATATO.

MonoxeHust HaCTOALLEro craHaapra AeWCTBYIOT B LIENOM B OTHOLLUEHWM aTOMHbIX CTaHLMiA, COopyXae-
MbIX MO POCCUIICKUM MpPOeKTam 3a npeaenamu Poccuiickon degepaumm, a Takke B OTHOLLEHUU COOPYXKaEMbIX
Ha Tepputopun Poccuiickon deaepaumum aTOMHbIX CTAHUMIA B 4aCTKH, He NMpoTuBopevallen TpedbosaHuam de-
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AepanbHbiX HOPM U NpaBun B 00NacTU UCNOMb30BAHUSA aTOMHOW 3HEPrMKU COrnacHo TpeboBaHUAM nyHkTa 6
crarbu 46 depepanbHOro 3akoHa ot 27 aekabpsa 2002 r. Ne 184-d3 (pea. ot 29 uionA 2017 1) «O TexHuye-

CKOM perynupoBaHumu» u ctatbmn 6 degepanbHOro 3akoHa ot 21 Hos6pa 1995 . Ne 170-93 (pen. ot 18 mapra
2019 r.) «O6 ucnonb3oBaHUU aTOMHON SHEPTUMNY .
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HALUMWOHANBHBIN CTAHOAPT POCCUMNCKOW ®PEJEPALUUMN

OPrAHbI YMPABNEHWA ONEPATOPA MYHKTOB YMPABMEHNA ATOMHOW CTAHLMU
Tpe6oBaHUA K NPOEKTUPOBAHUIO

Operator controls of control rooms on nuclear power plants. Design requirements

Oara BBegeHunsa — 2020—07—01

1 ObnactTb NpUMeHeHus

Hacroawun ctraHgapt aononusetr MOK 60964, npuMmeHsieMbli ANa NPOEKTUPOBaHMA NYHKTOB ynpasne-
HUS aTOMHbIX CTaHUWI, U yCTaHaBNMBaeT TPeOOBaHUSA K YernoBeKO-MalLUMHHOMY uHTepdeiicy (UMW) B yactu
WHAUBKUAYANbHbLIX OPraHOB YNPAaBMEHUS, TPAAULMOHHBIX CUCTEM U3OMPATENBLHOTO YNPAaBMNEHUS U KOMMbIOTE-
PU30BaHHbIX BMPTYanbHbIX cUCTEM. [Ons GnovHbIX NyHKTOB ynpaenenus (BrY) atomHbimu ctaHumsimmn (AC)
MO3K 60964 ycraHaenueaet o0wme TpeGoBaHNA K KOMMOHOBKE, MeToAaM aHanu3a notpebHocTel Nonb3oBa-
Tenen, sepudukauum u Banuaaumm, NOSTOMY HaCTOALWMI CTaHAAPT AaHHbIX TpeboBaHuin He kacaetcs. B 1o
e Bpema MOK 61772, pacnpocTpaHaroLwuinca Ha cpeacTtea oTobpaxeHusa uipopmanyumn (CON), Takxke cogep-
JKUT HEKOTOPLIE YKa3aHus No AMCNNesaM U UHAWKATOpaM, KOTOpble HEOOXO0ANMO YUUTLIBATL A5 KOPPEKTHOIO
npuMeHeHus TpeBOoBaHUN K YNpaBreHuto.

Hacroawumi ctaHgapt npegHasHayveH Ans npuMeHeHns K Tem HoBbiM BIMTY AC, npoekTupoBaHue KOTopbIX
Ha4yHeTca nocne onybnuKoBaHWA AaHHOrO AOKyMeHTa U ByaeT BbIMONHATLCA B COOTBETCTBUM ¢ MOK 60964.
Mpw >xenaHnn UCNONbL30BaTL €ro AN Pe3ePBHbLIX U MECTHbIX MYHKTOB YNPABNEHUS, a TakKe AN CYLLECTBYIO-
LLUMX MYHKTOB YNPaBMNEHUS UNnU NPOEKTOB HEOBX0AUMO 06paTuTb 0C060€e BHUMAHME Ha TO, Kakue AONyLLEeHUs
B HEM JAEnarTCs, HanpUMep BO3MOXHO N JOCTUXKEHUE ONpeAeneHHOro YPoBHS aBToMaTusaumu.

2 HopmatuBHbIe CCbITKU

B HacTosLLeM CTaHaapTe UCNoNb30BaHbl HOPMATUBHbLIE CCbINKKM HA CReayloLwue AOKYMEHTbI [Ans Aatu-
POBaHHbIX CCbINIOK MCMOMb3YIOT TONbKO YKa3aHHOE U3gaHne CCbINOYHOro AOKYMEeHTa, ANs HeAaTUPOBAHHbIX —
nocneagHee nsgaHue (BKNioYas BCe MU3MEHEHUs K Hemy)]:

IEC 60073, Basic and safety principles for man-machine interface, marking and identification — Coding
principles for indicators and actuators (MHTepdenc yenoBeko-MalLUHHbIA. MapkupoBka u 0603Ha4YeHus opra-
HOB YNpaBreHnsa U KOHTPOSbHbIX YCTPOWCTB. [pasuna kogmposaHus nHopMaLmmn)

IEC 60964, Nuclear power plants — Control rooms — Design of main control room (ATOMHbIE€ CTaHUUW.
MyHKTbI ynpaeneHus. MpoekTupoBaHue)

IEC 61771, Nuclear power plants — Control rooms — Verification and validation of design (ATOMHble
3neKkTpocTaHuuu. MyHKTbI ynpasneHus. Bepudukauma v sanuaauma npoekTa)

IEC 61772, Nuclear power plants — Control rooms — Application of visual display units (VDU) (AToMHble
anekTpocTaHuyuu. MNMyHKTbl ynpaenexHus. NpumeHeHne gucnnees)

IAEA Safety guide NS-G-1.3:2002, Instrumentation and Control Systems Important to Safety in Nuclear
Power Plants (CUCTEMbI KOHTPOMA U YNPABMNEHNS], BAXKHLIE AN 6E30MaCHOCTH aTOMHbIX CTaHLui)"

* BameHeH. [deiictyeT IAEA Specific safety guide SSG-39:2016.

M3paHue ocpuymansbHoe
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3 TepMmuHbl 1 onpegeneHns

B HacTosiLLeM cTaHAapTe NpUMEHEHbI CneayloLmMe TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaesneHUAMM:

3.1 nepeknioyarens ¢ MHgMKauuen pacxoxaenus (discrepancy control and indication): MNepexniova-
Tenb, o6ecneunBaloOLLuii ynpasrneHme ABYMSI COCTOSIHUSIMU M MHAMKALMIO pacXoXAeHUsi YCTAaHOBNEHHOTO U
peanbHOro COCTOsiHUM OObEKTa ynpaBneHus:.

3.2 vHanBMAayanbHbIA opraH ynpasneHus [discrete (individual) controls]: Ycrpoiicteo, aatouiee one-
paTopy BO3MOXHOCTb ynpaensaTb 06opyaoBaHmeM AC, TaKMM Kak HAcOChl, 3a[1BUXKK, perynaTopsl. Mpu atom
KaXkablil OpraH ynpaBneHns UMEeT eAUHCTBEHHYIO (DYHKLMUIO U NpeAHasHavyeH Ans ynpasneHus €4uUHCTBEH-
HbIM 3nemMeHToM obopyaoBaHus AC.

3.3 nsdbuparenbHbIn opraH ynpaeneHus (multiplexed): OpraH ynpaeneHusi, UCnornb3yembliin Ans pas-
NUYHBIX Lienen B pasHble MOMEHTbl BpeMeHU. Hanpumep, Koy nycka-0CTaHOBKU G NOMOLLbIO PYFOro yCTpon-
CTBAa, CBSI3AHHOTO C OnpeAerneHHbIM KOnM4ecTBoM 06opyaoBanusa AC, MOXET ObITb BbIOpaH M UCMONbL30BaH
ANA NycKa UM 0CTAHOBKU TOT0 060pyAOBaHUSA, C KOTOPbIM OH CBSI3aH B AAHHbLIA MOMEHT.

3.4 opraHbl ynpasrneHus (operator controls): Ycrpoicrsa, KOTOpble onepaTop NyHKTa ynpaBneHust uc-
nonb3yeT Ans BbipaboTku Tpebyembix yNnpaBnsiowmx BO3AENCTBUI HA CUCTEMY KOHTpONS u ynpasneHus (CKY)
u o6opyaoBaHUe CTaHLMK.

3.5 ungukarop cemacdopHoro Tuna (semaphore): OnekTpomexaHU4ecKkoe yCTPOMCTBO, KOTOPOE OTO-
Gpaxkaet cocrosiHme obopyaosaHusa AC (HanpumMep, NONOXEHUE «OTKPLITO» UMKN «3aKPbITO») C UCMOMb30BaHU-
€M HaKJIOHHOTO MOFIOXXEHUS1 BUAUMOTO 9NeMEHTA.

3.6 BupTyanbHbIiA opraH ynpaeneHnus (soft control): YcTpoicreso, npegHa3HauyeHHOe Ansi BBOAA KO-
MaHZ onepaTtopa u ux nepegaqu CucTeMe ynpasrneHus C UCNONb30BAHWEM NMPOrpamMMHOro obecneyeHus, a He
HenocpeaCTBEHHON (PM3NYECKON CBA3MN.

MpumMevyaHune 1 — Takum obpa3oM, PyHKLMK BUPTYyanbHOro opraHa ynpaenenusi (OY) MoryT BapbMpoBaThes B
3aBUCHUMOCTM OT 0BCTOATENBCTB, @ HE 0CTaBaTbCA CTaTUMECKMMM M ONpefeneHHbIMI pa3 U HaBceraa.

MpumMevaHue 2 — OBbIYHO BUPTyarnbHLIE YCTPOHCTBA YNIpaBNEHUS BLIMOMHSIIOTCS C UCNONb30BaHWEM AUchne-
€B, Ha KOTopbIx oToBpaxatoTcss 06beKThl BBOZA, W YCTPOICTB YNpaBMeHUs KypcopoM, Taknux Kak TpekGon, Mbllb, CEHCop-
Hble YCTPOICTBa UMW CBETOBOE Nepo, NpeaHasHa4eHHbIX ANs Bbl6opa obbekTa.

3.7 ceHcopHas naHenb (touch panel): BupTyanbHbIn opraH ynpasfieHusl, B KOTOPOM UMEETCS1 YCTPOW-
CTBO A1l oONpeAeneHns no3uumm nanbLa onepartopa, ykasblBatoLLero Ha onpeaeneHHbii 06bekT, u3obpaxeH-
Hblli Ha gucnnee. B kayecTBe ansTEpHATUBLI ANS YKa3aHUsA 00bekTa MOXET NPUMEHSITLCA CBETOBOE NEPO UK
nepemeLLeHNe Kypcopa Mo aKkpaHy aucnres. B kayecTse ykasbiBaeMoro o6bekTa MOXET BbICTYNaTb CCbiNka
Ha o6opyaoBaHue AC unu ynpasnsitoLiee AenCTeume.

4 MpUHUMNBLI NPOEKTUPOBaHUS

4.1 ba3oBble NOHATUA

Mpu npoektupoBaHun UYMW HeoOGXoauMMO NPUMEHATb OOLMI NOAXOA K MPOEKTUPOBAHMIO CUCTEM.
B M3K 60964 nznoxeHbl TpeboBaHns k 06LLEMY NPOEKTY CUCTEM NYHKTA YyNpPaBneHusi U YCTaHOBMNEHUIO MPUH-
uunoB, HeoBxoaMMbIX Ana obecnedeHusi 6€30MacCHOCTU, AOCTYNHOCTU U y4eTa MoNb30BaTENbCKMX Npeano-
YTeHuil, a Tawke TpeboBaHMS K (PYHKLMOHANLHOMY MPOEKTUPOBAHUIO CUCTEMbI B LENoM. MNpOoeKTUpPOBLLMK
AOMKEeH yunTblBaTb 3ajayvu, peluaemMble MyHKTOM YNpaBrneHusi, 1 OTHOCUTENbHYIO BAXXHOCTb Pa3fIMYHbIX KOH-
CTPYKTMBHbIX DAKTOPOB A1 KOHKPETHOIO NMPUMEHEHUS 9TOr0 NyHKTa YNpaBneHus.

OpraHbl ynpaeneHus (OY) onepartopa AOMKHbI ObITb CNPOEKTUPOBaHbI Takum o6pasom, 4Tobbl onepa-
TOPbI MOMMM NPaBUIbLHO M BECNPENATCTBEHHO BbINOMHATL CBOM 3aaauu. [Npu BbIGOpe OpraHoB ynpaBneHus
HeoBXx0AMMO yunTbLIBaTb TUM SKCNIyaTauuoHHOW npoueaypbl U hopMy ee nNpeacTaBneHus, a Takke yaensTb
BHUMaHue uHTerpauum opraHos ynpaenenunss u COUN. Ocoboe BHUMaHue cnepyet obpatuTb Ha Heobxoau-
MOCTb 0BecneveHus oneparopa NPOCTbIMU, 3ALLMLLEHHBIMU OT OLUMBOK YCTPOMCTBAMU, ONMTUMU3UPYIOLLMMU
ero AeATenbHOCTb B MoBbIX cutyauusax. Ana obecneyeHns npocToTebl UCNONL30OBAHMSA 1 MUHUMU3ALUMN OLLIK-
6ok onepartopa, COCTOSAILUMX B HEBLINOMHEHWU UMK B HEMPaBUIIbHOM BbINOMHEHUWN AEWUCTBUSA, KOHCTPYKLUUS
3TUX YCTPOWCTB AOSMKHA OCHOBBIBATHCH HA 3PrOHOMUYECKMX NMpUHUMNax. Mpu McnonbL30BaHUN TPAAULMOHHBIX
YCTPOMCTB YMNpaBneHUa MX MEXaHWYECKWEe XapakTEPUCTUKU, TaKMe Kak pa3mep, ycunue npu BO3aenCcTBUM,
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TakTUnNbHas o6paTHas cBA3b U Ap., AOIPKHbI COOTBETCTBOBATb BO3MOXHOCTSAIM M XapakTEPUCTUKAM YEroBeka,
yKa3aHHbIM B 6a3e aHTPONOMETPUYECKUX AAHHBIX.

KoHCTpyKUMA naHenewn ynpaBneHus U OpraHoB ynpaeneHus A0MKHA COOTBETCTBOBATbL OOLLEH KOHCTPYK-
UM CUCTEMbI U AOMKHA COOTBETCTBOBAThL TPeOOBAHUAM, yKa3aHHbIM B cTaHaapre MOK 60964, a Taioke Tpe-
60BaHMAM HACTOALLEro craHaapTa K:

a) KOMMNOHOBKE NAHENMU;

b) pasmeLyeHunio BcnoMoraTesibHbIX CPEACTB;

C) UHPOPMALMOHHBIM U YNPABASIOLLUM CUCTEMAM;

d) unterpauumn opraHos ynpaeneHusi u COWU;

€) cucTeme KOMMYHUKaLMK;

f) apyrum TpeGoBaHUAM.

IMoGas cuctema gomkHa obecneunBarb HemMeaNeHHyI0 00paTHYI0 CBA3b, UHCXOPMUPYIOLLYIO oneparopa
0 TOM, YTO €ro ynpasnawuias KOMaHaa npuHATa, Hanpumep, B Buae 3aropaHua HAMKartopa unu noAasneHus
OTMETKU Ha aucnnee. Kpome T0oro, COOTBETCTBYIOLLAA 0OpaTHas CBA3b OT CTAHLMM JOIDKHA NOKa3arthb, YTO KO-
MaHAa Obina BbINOSIHEHA, HAMPUMEP 3aJBMKKA 3aKpbinach.

4.2 Tunbl YenoBeKO-MalWWHHOTO UHTepdenca

CnocoBbl opraHusauum UYMW ansa BBoaa ynpaensiowmx BO34eUCTBUIA MOXHO Pa3fienuTb Ha ABE rpynnbl:

a) dumandeckne yCTponcTea, BKNovaloLme B ceda TpaauumMoHHbie usbuparensHble 1 MHAMBUAYAanbHbIE
Qy;

b) BuptyancHbie OY.

Xapaktepuctukn OY kaxaow rpynnbl NpeacTaBneHbl HWke, a B 4.3 onucaHa MeToAuka aHanu3a 3agad
yrnpaeneHus, ucnonb3yemas ans seibopa Haubonee noaxoaswero Tuna OY B K&KAOM KOHKDETHOM Cryyae.

4.2.1 dusunyeckue OY

Hepocratok nHamemayanbHbix OY COCTOMT B TOM, YTO OHM NPUCYTCTBYIOT AaXe TOrAa, KOraa OHW He
HY>XHbl, YBENWYMBAA TEM CaMblM pa3Mep NynbTa ynpasieHus B LENOM 1 co3aaBas «noMexu» ansa apyrux OY
BO BPEMS UX MPUMEHEHHUS.

MuauneuayanesHble OY 0COBEHHO NOAXOAAT B CRy4asnX, €CNKU OHU HAXOAATCA B MOCTOSSHHOM UCNONbL30Ba-
HWUK, HaNpUMep K4 yNpaBreHUs aNeKTPUYECKONn MOLLHOCTLIO, UMK eCnu 0Co0YI0 BaXXHOCTb UMEET HaaeX-
HOCTb 1 obecneyeHne HemMeaneHHOro 40CTyna K HUM, HanpuMep KHONKa aBapuMHON OCTaHOBKU. TpeboBaHusa
K UX KOMMNOHOBKe npuBeaeHbl B 5.1.1.

M3bupatenbHble OY 06pasyioT nOAMHOXECTBO chuandeckux OY u npeacraBnaloT coO0W OAWH OpraH
yNpaBneHusi, NpeaHa3HayYeHHbIN Ansi BbINOSIHEHWUSA OAHOW U TOM e (DYHKLMU NO OTHOLLEHUIO K HECKOMNbKUM
eanHuuaMm o6opyaoBaHusl. 3TO NO3BONSET YMEHbLUMTL KonuyecTtBo OY Ha NynbTe unuM NaHenu, CAenae ux
6onee KOMRNAKTHLIMU, YTO B CBOIO Ovepeb NO3BONUT NOAOABUHYTL OpraHbl ynpasneHus Gnivke K oneparopy.
OpfHako B 3TOM criyyae onepaTop BblHYXAEH BbINOMHATL Onepauuio Bbibopa, B pesysbrare 4ero Konu4yecrso
onepauui BO3pacTaert, yBenu4usasl Npyu STOM BO3MOXKHOCTM Ans owmbku U BpeMA peakuuu oneparopa.

N3BupatenbHbie OY cnegyeT NpoekTUpoBaTh Tak, YToObl oneparop Gbin o6ecneyeH xopoluei 0bpaTHOn
CBA3bIO NPY yNpaBneHnn BbiIOpaHHOW yHKLME, YTO NO3BONUT eMy UCNPaBnATb owmbku. B yacTtHocTu, u3bu-
patenbHble OY yMeCTHbI ANs yNpaBreHUsl peaKko UCMONb3yeMbIMU CUCTEMAMM, KOTOPbIE HE TPEOYIOT CNeLLKu,
Hanpumep ANA 3anonHeHusi 6akoB, a TaKkke CUCTEMaMM, ANsi KOTOPbIX NOCNEACTBUA OLLMBOK HE CTOMNb Cepbes-
Hbl U B CryYae COoBepLUEHMs1 OLLMGKM eCTb BpEMs HA ee UcTpaBrieHue.

4.2.2 BuptyanbHbie OY

BuptyanbHble OY ABRSAIOTCA pa3HOBUAHOCTbIO M30MpaTenbHbIX YCTPOWCTB U MOTYT BbINOSHATL pasnuny-
Hble (PYHKUMK B pasHble MOMEHTbI BpeMeHU. OBblYHO BUpTYanbHble QY peanuayloTcsl C MCNonb30BaHWEM 0OA-
HOro (MnNu ABYX) AUCNNES M YCTPOMCTBA YNPaBreHUsi Kypcopom (HanpuMmep, Mbilb, Tpekbon, CBETOBOE nepo,
CEeHCOopHble ycTpolicTea) nubo B Buae kombuHauum aucnnesa u Habopa nHanenayarnsHbix OY. Ynpasnsaowee
BO34eiCTBUE BbINOMHAETCA Creayowmm 06pasom:

- BbIGOp 0ObEKTA yNpaBneHus C UCMONb30BaHUEM YCTPOMCTBA YNpaBieHUs KypCopoM;

- npeacTaBneHue Ha aKpaHe AUCHes AOCTYNHbIX KOMaHA B BUAE MEHIO UMM YCMOBHBbIX 3HAYKOB, Pas-
MELLEHHbIX Ha BCNSLIBAIOLLEM OKHE WUIN HA OTAENBHOM AUCNIEE;

- BbIGOP M aKTMBALMA KOMAHAbI, NOANEXaLLel BbINMOMHEHWIO, OCYLLECTBAEMbIE OMATh C UCTONb30BaHN-
€M YCTPONCTBA ynpaBreHus KypCOpOM.

XapakTepucTukm aTuxX yCTPOWCTB BO MHOTOM CXOXM C XapakTepucTukamu TpaauuUOHHbIX usbuparens-
HbiX OY, 0gHAKO AaHHasA TEXHOMNOrMs No3BonseT cobparb BMecTe OY, umetowme OTHOLLEHUE K onpeaeneHHon
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3ajade, He npeanarasa npu aTom onepatopy Te OY, KOTOPble HENPUrOAHbI UM HEYMECTHbI ANs AAaHHOI 3aaa-
4K, YTO B CBOIO 0YEpeb COCOOCTBYET COBEPLLEHUIO ONEepaTopoM NpaBusibHLIX AeiCcTBUI. Bea undopmauus,
Tpebyemas onepatopy Ans BbINOMHEHUS NPaBULHOIO YNPaBnsaIoLWero AeNCTBUs, AOKHA NPeaoCTaBnATLCA
emy Mo Mepe HeoBx0ANMOCTU HA CEHCOPHOM 3KPaHE UM Ha BCNOMOraTenLHOM BUAEOKaape, PacnonMKeHHOM
pAOOM C OCHOBHbIM.

CneacremMem Mioxo CNPOEKTUPOBAHHOW CUCTEMbI MOXET CTaTb POCT yucna owmbok Bbibopa, a Takke
YANUHEHWe npoueaypsl goctyna k OY, OTCyTCTBYIOLLEMY B 1JaHHbIA MOMEHT Ha 3KpaHe aucnnes, 00ycnoeneH-
HO€ HeoBXO0OMMOCTLIO BbI30BA HECKOMbKUX UEPAPXUYECKU OPraHW30BaHHBIX BUAEOKAAPOB MPU BbIMOMHEHUM
Tpebyemoi nocnefoBaTenLHOCTU KoMaHa. OfHAKO MOXHO UCMONb30BAaTb EAMHCTBEHHBIN BUAEOKAAp CO CMe-
HSA€MbIMWU OKHaMW A5 BbINOMHEHWS HECKOMbKUX YNPaBRsAoLWUX AeNCTBUIA.

Yacro GbiBaeT TpyaHO BbiOpaTh ONTMMArbHOE PacnonoXeHue AWCMNEs, BbIMNONHAIOLWEro cpasy ABe
OYHKUMM — KOHTPONb U CEHCOPHOE ynpaBneHue. [ina aToro moryt notpeboBaTbCs ABa aKpaHa. AnbTepHa-
TUBHbIM PELLUEHUEM ABMNSAETCHA UCMNONMb30BAHWE YCTPOWCTB YMNpPaBi€HUA KYPCOPOM, HE BCTPOEHHbIX B 3KpaH
(Hanpumep, Tpekbon unu CBETOBOE Nepo).

BuptyanbHbie OY MOryT oka3aTbC 0COOEHHO NMONE3HbIMM, KOTAa 3a4a4a yNnpaBneHus BbIMOMNHAETCA Noj,
KOHTpOnemM oneparopa.

Mpu ncnonb3oBaHuu BUPTyanbHbiXx OY Heobxoaumo o6paTuTb AOMKHOE BHUMAaHWE Ha yaOBMETBOpE-
Hue TpeGoBaHui, npeabasnsaemMbix k UMW, Hanpumep TpeGoBaHuii K BpEMEHU BbIGOpa BUPTYanbHOro Knioya,
yucny owmbok Beibopa KIoYen, CBA3aHHOMY C YeNoBeYeCKkUM hakTOPOM, UIIM BPEMEHM OTKITUKA CUCTEMBI.
Ha akpaHe gucnnes MOXeT 0ToOpaXkaTbCA MHEMOCXEMa CUCTEMbI, CoOAepXallas MH(pOPMaLMIO, 3anpoLLEeH-
HYIO OnepaTopoM, KOTOPbIN AEHTUMDULMPYET B KOMIMbIOTEPE COOTBETCTBYIOLLMI INEMEHT U UCMOSIb3YET CEH-
COPHYIO NaHenb, BUPTYaribHbIA KITOY yNpaBrieHns Unu yCTpoucTBO yrpaBneHs KypCopoM AN AOCTWXKEHUA
Kenaemoro pesynsrara.

Bonee nogpobHasa uHopmauyusa n Tpebosanus k UMW, cogepxawemMy BuptyanbsHble OY, npuBeaeHbl
B5.2.

4.3 BbIGOp YCTPOMUCTBA yNpaBieHUsA

Mpouecc BbiboOpa w AeTanbHON NPOpaboTkM yNpaBnsoLWENn CUCTEMbI AOIDKEH Ha4YMHaTLCA ¢ 063opa
MMEIOLLMXCA HA PbIHKE TEXHOMOMMIA U OT3bIBOB C APYrMX CTAHLMA.

B xoae aaHHOTO npouecca cneayer pasnu4yartb BbIGOp «ynpaBnsaioLLe CUCTEMbI B LIENIOMY M 0TGOp noa-
xopasawero Tuna OY Ans KaXaoro KOHKPETHOTO TEXHONOrMYeCcKoro 060pyaoBaHns unu PyHKuun.

Heobxoaumo Takke NOMHUTL, YTO C TOUKU 3PEHUSA OTKA30B NO 0OLLEN NPUYMHE ANS BLINOSTHEHUA OAHON
1 TOW ke (PYHKLIMM MOXKHO BbIOpaTh ABE Pa3NuyHbie YNpaBnsiowme CUCTEMBbI.

MpuHUMNUanbLHOM YacTbio NpoekTuposaHus BIY apnaeTca aHanu3 3agadv, OTYET O KOTOPOM AOSMKEH
6bITb 0cpopmneH Tak, YToObl U3 HEro cnegosanu TpeGoBaHWA K OpraHam ynpasneHus, kacaowmuecs:

a) 4acToThbl UCMONb30BAHUS;

b) rpynnupoBaHus u B3aMMOCBA3EN C APYITMMU OpraHaMmn ynpasneHus;

C) TpebyemMoi ckopocTu A4octyna (B cny4ae, ecnm OY ewle He UCnonb3yeTcs);

d) HapexHoCTy;

€) AOMyCTUMOCTM OTKa30B MO O0LLEN NPUIUHE;

f) BakHOCTM nocneacTBuii OWMBOYHOTO BbIOOpA YNPaBRAIOLIEr0 BO3AEHCTBUS;

g) CNOXHOCTU 06bEKTA YNPABNEHUS;

h) npegnaraemMoro Tuna cpeacTs 0ToGpaxeHus uHpopMauum (aucnnen unu cneymanbHole NPUGopLI);

i) Nnpeanonaraemoro Tuna ynpasnsiowero 060pyaoBaHus;

j) knacca yHKUMI yNpaBNeHUs C TOYKU 3PEHUA UX BAXKHOCTU aAna 6e3onacHoCTy;

k) TMna npoueayp, B KOTOPbIX OHU MCMONBL3YIOTCA (HaNpUMep, HoOpManbHasa JAKcnnyarauus, Nposepka,
aBapuiHble Npoueaypbl).

MNpuHMMas BO BHUMaHUE XapakTepUCTUKMN YKa3aHHbIX B 4.2 TUNOB nHTepderica oneparopa, NPOeKTupoB-
LMK AOIDKeH BblBbpaTb Hanbonee noaxoaaLwmn uHTepdenc Ans Kaxaoro opraHa ynpasneHus u paspadorarb
NPOEKT B COOTBETCTBUM C TpebBoBaHMAMK, NpuBeaeHHbIMU B 5.1. 3aTem npeanaraeMasn KOHCTPYKUMA AOSMmKHA
ObITb MPOBEPEHA B COOTBETCTBUU C METOAOM, NpuBeaeHHbIM B MOK 60964, n nogpobHO n3noxeHa B COOT-
BeTCTBUM C TpeboBaHuamu MIK 61771. MNpu npoekTMpoBaHUM U BanuAaauumn BaxkHo, 4ToObl Gbinu y4TeHbl BCE
COOTBETCTBYIOLLUE UCXOAHBIE AaHHbIE AnsA npoekTa YMW. Onu BKnio4atoT B ce6A AaHHbIE, NONyYEHHbIE OT:

a) opraHu3aumm — npoektTuposLmnka AC;

b) paspabotunka 060pyaoBaHnsA ynpasnaowein CUCTEMBI,



FOCT P M3K 61227—2020

¢) paspabotumka UHHOPMALMOHHON CUCTEMDI;

d) cneumanucToB NO HaAEXHOCTU U Be3onacHoOCTK;

€) cneynanucToB NO OTAENbHLIM NpeaMETHbIM 00nacTAM (Hanpumep, cneuuwanucra no paguauuoHHON
3awurte, XMMuKa 1 T.n.);

f) onepaTtMBHOrO U PEMOHTHOTO NEepCcoHana;

@) CyLLEeCTBYIOLIMX NPOEKTHLIX OFPaHUYEHUIA (B CNyYae NepeoCHaLLEHUs Unu paciLiMpeHusl);

h) cneunanucra no Yenoseveckomy akTopy U 3proHOMMKE.

Ha npaktuke agetanbHas npopabotka mHTepdelica 3aBUCUT OT TLUATENbLHOCTU NPOBEAEHUS aHanu3sa
3agavu.

Mpwu BbIGOpE U paspaboTke hOpMaTOB OTOOPAXKEHUS U YNPABNAIOLLMX BO3AEWCTBUI CNeayeT KOHCYMbTU-
poBaTbLCA C NpeacTaBUTENAMM IKCNNyaTUpYHOLLENn opraHn3auun. HactoaTensHO pekoMeHayeTcs NpoBeaeHue
HaTypHbIX UCMNBITAHWIA HA NONMHOMACLUTAOHOM TPEHaXepe.

Haubonee 3Haunmas MHopmaLua 0 Ka4ECTBE NPOEKTa MOXET ObITh TAKKE MONyYeHa No pesynsratam
ONbITHOM akcnnyaTaumn. OgHako HeoBXOAUMOCTb NPUBLIKAHUS MOMb30BATENEN U OrpaHUYEHUs], AUKTYeMble
SKCNnyaTauMoHHbIMK hakTopamu, CBOAAT TaKyto 0BpaTHy0 CBA3b B BOnbLUEel CTENEHW K BbISIBIIEHMIO TEX MO-
MEHTOB, KOTOpPbI€ CNOCOBHbI C031aTb CYLUECTBEHHbIE NPOBnembl B xoAe paboTbl M PEMOHTA, YEM K aHanuay
OTAENbHBIX AeTanen.

5 TpeboBaHuUA K NPOEKTUPOBAHUIO

5.1 luguBMayanbHbie OpraHbl YNpaBreHUsl U cpeacTBa oToopaxeHus

CyLLeCTBYIOT TPU OCHOBHbIX BapuaHTta coyetanuin COU n OY, nognexalmux paccMOTPEHMIO:

a) nHauBuayanbsHble NPUOOPLI U OpraHbl yNnpaBneHus;

b) aucnnen n nHanBMAyarnbHbIE OpraHbl yrnpasneHus;

C) TONbKO AUCMNEN.

MuaueBuayansHelie npubopbl u OY crieayetr KOMNOHOBAaTb B COOTBETCTBUM C MPUHLIMNAMU, ONUCAHHBIMU
HWXE, U pacnonaratb NOGMM30CTW OT AUCTINES, HA KOTOPOM OTOBpaXKaeTcss COOTBETCTBYIOLLAA UH(pOpMALIMA.
PacnonoxeHue guennes onmcaHo 8 MOK 61772 (cM. Taike 5.1.8).

5.1.1 KoMnoHoBKa nynkTa ynpassieHUA

dopmanbHbie npaBnna KOMNOHOBKW YCTPOMCTB yNpaBneHUs U oToOpaeHUs Ha NOBEPXHOCTAX NynbTa 1
naHenu onucanbl B MOK 60964 B BUAE pacnpeaeneHHOro no craHaapry Habopa Tpe6oBaHuin, NPUBA3aHHLIX
K COOTBETCTBYIOLUMM O0ObEKTamM. KOMNOHOBKA NaHenemn u NynsroB ynpaBneHns ¢ UCNONb30BaHUEM UHANBUAY-
anbHbIX OY n COW aomkHa NOAYMHATLCA €AWHBIM NPUHUMNAM, NPUHATLIM ANA AAHHOIO NPOoEKTA.

HeBo3MOXHO chopmynupoBaTh €auHbie NpaBufa NPOEKTUPOBAHUA, KOTOpblEe OyayT NMPUMEHUMbI Npu
BCEX BO3MOXHbIX 00CTOATENLCTBAX NPOSKTUPOBAHUA U 3KcnnyaTauuu. MpumeHeHue HeKOTOpbIX Npasun Gyaet
3aBUCETb OT TOMHOIO COOTHOLLEHUA Lenen ANA KaXXaon KOHKPETHON YacTu onepaTopckoro uHtepdeinca. B 3a-
BMCUMOCTM OT CuTyauun npuoputet GyaeTt 0TaaBaTbCa TEM UM MHBIM NPUHLMNAM NPOEKTUPOBAHUA. PEKOMEH-
Aauuu, NpMBoAUMBIE HWXe, Bbinn chOPMYNMPOBaHbI C LIENbIO OXBaTa GONbLUMHCTBA BO3MOXHbLIX CUTYaLMA.

OcCHoOBHas knaccudukauus yCTpoucTB ynpaeneHns n otobpaxeHua Ha nynste unu naHenu 6asupyercs
Ha UX NPUHAANEXHOCTU TOMY ONEepaTopy, KOTOPLIA OTBETCTBEHEH 3a UX UCMNONbL30BaHME (€Cnu HekoTopas
yacTb MHdopmauumn Heobxoguma Gonee Yem OAHOMY MOMbL3OBATENIO, TO AO0MMKHA ObITb pacCMOTPeHa BO3-
MOXHOCTb AyGnupoBaHua COW). 3TOT hakTop BMECTE C HA3HAYE€HUEM M 4YaCTOTON UCMNONb30BAHUA MABHLIM
obpa3om onpeaensioT pasmeLLeHme yCTponcTea.

KomnoHoBKa nyHKTa ynpasneHus B Luenom yaer onpeaenatb cyHkuun OY n COU ncxoas ns pyHkumi
COOTBETCTBYIOLLMX NYNLTOB U NaHenen. KoMnoHoBKa YCTPONCTB AOMKHA NOAYUHATLCA HEKOTOPOI NOrMYECKON
nocrnegosaTtenbHOCTU. Haubonee yHusepcanbHy0 NOcneaoBaTenbHOCTb 3a4aeT KOHCTPYKUMS CaMOW CTaH-
LUK, T.e. €6 MHEMOCXEMa, OAHAKO MOTYT paccMaTpuBaTbCA U Apyrue NpUHLUMNGI, TakWe Kak nocnepaosatenb-
HOCTb UCNOMNbL30BaHUA NPUGOPOB.

B npegenax HEKOTOPOW KOHCTPYKUMM (NynbTa unu NaHEnu) yCTpPOMCTBA ynpasfeHUs AOMMKHbl ObiTb
pa3meLleHbl Takum 00pa3om, 4ToObl OHM 06pa3oBbiBanM (PyHKUMOHANbHLIE TPYNNbI HE3aBMCUMO OT Xapak-
Tepa npeacTraBnsaemMon ummu nHdopmauumn. GyHKUMOHANLHYIO rpynny GOpMUPYIOT C LIENbIO BbINOMIHEHUS 3a-
OAHHOW (PYHKUMM UNK yNpaBneHus 3adaHHbIM npoueccom. Ons Hekotoporo obopyaosanus AC, Hanpumep
HacoCcoB, «(PYHKLMOHANbLHOE» TPYNNMPOBAHME MOXET COOTBETCTBOBATbL Fpynne MexaHudeckoro o6opyao-
BaHus AC. pynnupoBaHue cneayet BbINOAHATL C Y4ETOM KCUCTEM», T.e. COBOKYNHOCTU 00opyaoBaHua AC,
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00bEAUHEHHOTO HEKOTOPLIMU (DYHKLIMOHANBHLIMU CBA3SIMU (Hanpumep, cuctema Tpybonposoaoe ans nepe-
KauKM XXMAKOCTU, CUCTEMA INEKTPUYECKUX COEAUHEHUI), NN COBOKYNHOCTU 060PYyAOBaAHUSA, YCTAHOBNEHHOTO
ANA AOCTUXEHUA UNKU NogaepxaHust onpeaeneHHon dyHkuun AC, HanpuMep OCHOBHbIE U BCNOMOraTenbHble
yCTpOWCTBa 0CTaHOBKU AC (3TW ABE rpynnbl YCTPONCTB MOTYT ObITb (PYHKUMOHANLHO HE3AaBUCUMbIMU, OAHAKO
npv 3TOM NPUBOAUTL K OAHOMY M TOMY & KOHEYHOMY pe3ynkTary, T.. Nepesoay peakTopa B NOAKpUTUIECKOE
COCTOSIHME).

KomnoHoBKa OAHON rpynnbl HA nNaHenu AomkHa ObiTb aHANOrM4YHON KOMMOHOBKE COCEAHUX (hYHKUMO-
HanbHbIX rpynn.

CdopmupoBaHHbie Takum 06pasom rpynnbl OY u COU 06bIMHO A05MKHBI ObITb PACNONOXEHBI B COOTBET-
CTBMU C NOCNEA0BAaTENbHOCTLIO X UCMOMNb30BAHUS, OAHAKO €CNU OHM HaKNaAbIBAOTCA HA MHEMOCXEMY, TO U
MECTO UX PacnosioKEHUs1 JOIDKHO ONpeaenaTbCs 3TOW MHEMOCXEMOM.

5.1.2 PasmeweHue rpynn

OnTuManbLHOe pa3meLLeHne rpynnbl Ha NynbTe UNKu NaHenu cneayet Nnoadtupatb ¢ y4ETOM Crneaylowmx
¢hakTopoB:

a) NopsiAoK UX UCNOMb30BaHUS AOMKEH NOAYNHATLCS HEKOTOPOMY NPOCTOMY NPUHLUMNY, TAKOMY Kak crne-
Ba HANpaBO Npu MyCcKe UMM NoALEME MOLLYHOCTU, UNU B COOTBETCTBMU C MOTOKOM 3HEPIUM OT UCTOYHMKA,
HaxoAsLLEerocs cneea, k noTpeduTento, pacnonoXXeHHOMy cnpasa. 3T0 cneayert CornacoBbiBaTb ¢ yCTAHOBUB-
LUMMKUCS CTEPEOTUNAMM HACENEHUsa (M3 KOTOPOro HabpaH nepcoHan CTaHuum);

b) nopsaok MCnonbL30BaHMA OPraHoOB YNPAaBSieHUs He AOIKEH ObiTb NPUBS3aH K PeAKMM 3KCnyaTauuoH-
HbIM CUTyaLUsIM;

C) YCTPOIiCTBA, BaXHbIE AN 6€30NacHOCTU UMW MOCTOSAHHO UCNONb3yeMble B HOPMAsbHbIX YCNOBUSAX,
AOMKHbI ObITh pasmeLleHbl BONU3KM OT TOr0 MeCTa, C KOTOPOro onepaTtop BeaeT HabniogeHue, npuyem aro
NpaBuo COCTABNSAET UCKMIOYEHNE U3 NPAaBUA, ONUCAHHOTO B NEPEeYnCneHn a);

d) moryT cyuiectsoBaTb NPUGOPBI, KOTOPLIE AOMKHLI ObITL JOCTYNHLI ANA 0630pa C HECKONbKUX paBoumnx
MecT, Hanpumep nNpubopsbl, Jawowme nHMopMaLmio 0630pHOro xapakrepa, NMGo NPUGOpPLI, KOTOPLIE 4OMKHbI
NEerko v HagexHo OMo3HaBaTLCA B HELUTATHOW cuTyauun. Ecnn Takue npubopel ycTaHaBNMBALOT Ha nyneTe, TO
npeanovTUTENLHEe UX pasMeLlaTb Ha BEPTUKANLHONM, @ HE HA FOPU3OHTANbHON NOBEPXHOCTH;

€) ecrn UMEETCA HECKOSIbKO (PYHKLMOHAMNBHLIX FPynmn, COOTBETCTBYIOLUX UAEHTUYHLIM eauHuuam 06o-
pyaoBaHua AC, Hanpumep naporeHeparopam, TO Takue rpynmbl AOSPKHbI ObITb OAMHAKOBLIM 0O6pa3oM CKOMMO-
HOBaHbI M PacnonoXeHbl B andaBUTHO-LUMMPPOBOM NOpsaaKe.

5.1.3 KOMNoHOBKa yCTPOMUCTB

[Ins KOMMOHOBKU YCTPOWCTB BHYTPM rpynmnbl He06XxoAuMo nNogpo6bHO NpoaHanu3MpoBaTb B3aMMOCBSI3U
MeXay HUMKU W MOCINeA0BaTeNIbHOCTb UX UCMONb3oBaHMsA. ONTUManbHYO KOMMOHOBKY crieayet noabuparb ¢
y4YeToM cneayoLmx hakTopos:

a) AnA Tex rpynn, rae CyLeCTBYeT YHUKanbHas nocnefoBaTenbHOCTb UCMNONb30BaHUSA, YCTPOWCTBA
JOMKHBI ObITb PacnomnoXeHbl CreBa Hanpaeso B NOCNEAOBATENLHOCTU UX UCMONBb30BAHUA C YYETOM OOLLMX
TpeboBaHuii 6e3onacHOCT U He0BX0AUMMOCTM 00630pa, yka3aHHbIX B 5.1.2;

b) opraHbl ynpaBneHus pacnonaratoT nog npubopamu unu, ecnu 310 HeyaobHo, cnpasa ot npubopa.
3T0 He NPUMEHUMO 4515 OPraHoB yrpaBsieHUs!, ABNSIOLLMXCS OOLMMM ANsi MHOFMX YCTPOWMCTB, TAKMX KaK «Mpo-
BepKa namny;

C) NpW OTCYTCTBMU OAHO3HAYHON MOCNEAOBATENBHOCTU UCTONb30BAHMS YCTPOINCTBA pa3MeLLaloT CrieBa
Hanpaeo B NOPSAKE MAPKUPOBKU 060PYA0BAHUS UMM B COOTBETCTBUMU C MOTOKOM SHEPIUU.

Cneayet usberatb «3epKkanbHOi» KOMMOHOBKM 9NEMEHTOB, €CMM 3TO He 060CHOBAHO CeLUanMcToM no
yernoseveckomy dakTopy U aproHomuke. Mpu KOMMNOHOBKE Takke crieayet usberatb KOMNPOMMUCCA, Ha KOTO-
pblii MAYT NPOCTO pasn S3KOHOMUW MeCTa.

KoMNoHOBKa MHEMOCXEMbI MOXET NPENATCTBOBaTL COONIOAEHUIO BCEX 3TUX TpebOoBaHuA.

5.1.4 EauHoo6pa3une opueHTauumn

Cx0fHble N0 BHELUHEMY BUAY 3MEeMEHTbI yNpaBreHus U yCTPOMCTBA AOMKHBI paboTarb 0AUMHAKOBLIM 00-
pa3om 1 obecrneymBaTh CXOXYO NpoLeaypy Bbibopa KOMaHz. YnNpasnsowme ABWXKEHUsI onepaTopa [0SDKHbl
COOTBETCTBOBATb CTEPEOTUNAM HACENEHUS, NPU STOM TUNWYHbIE NPUMEPDLI YNPABASIOWMX ABUXEHWI NpUBe-
O€Hbl B MPUNOXeHUn A,

5.1.5 MHemoCxeMbI

B Tex cnyvasx, korga yCTpOMCTBa UHAMKALMKM U YNIpaBIIEHUs pacnonoXeHbl Ha AuarpamMMe Unm Ha cxe-
MaTU4eCKOM U306paxkeHnn (0ObIMHO Ha3bLIBAEMOM MHEMOCXEMOW), BbiLLEyKa3aHHbIe NPUHLMIMLI KOMIMOHOBKK
NPUMEHSIIOT K (DYHKLMOHANbHbLIM KnacTepaM aMeMeHTOB YNpaBneHUsi U OTOOPaXKeHUs, NPU 3TOM CyLLIECTBYET
pA4 AONOSNHUTENbBHBLIX COOBPAXKEHUN.
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CxeMartnyeckoe npeacraBneHne A0KHO COOTBETCTBOBATL TOW MbICNEHHON mogenu AC, KOTOpYIO MO-
ryT UCnonb3osBartb oneparopsl. 3ta MoAenb OPMUPYETCA HA OCHOBE BHELUHETO BUAA M O6LUEi KOMMOHOBKU
obopyanosaHusa AC, komnoHoBku OY n COU B nyHKTe ynpaBneHUsA U Ha MECTHbLIX NaHENSIX, a TAKXKE HA OCHO-
BE Haubonee 4acTo UCMONb3yeMbIX YepTexen u cxem. HeobxoagMMo NPUHMMATL BO BHUMAHWE BCE 3TU TPU
dakropa. Hanpumep, ecnu ncxoauTb TONbKO U3 PU3UIECKON KOMNOHOBKM 000PYAOBAHMA NEPBOTO KOHTYpA,
pa3feneHHoro Ha YeTbipe NeTnu, TO 3T0 MOXET NPUBECTU K MHEMOCXeMe, OTobpaxkaloLen 3Tu nNeTnu B 3ep-
KansHOM BuAe. B TO xe Bpems CyLLecTByeT obLiee NpaBuo 0 HeXenaTenbHOCTU 3epPKanbHON KOMMNOHOBKM,
koTopyto cnegyet usberats. OY u COU aomxkHbl ObITb pacnonoXeHbl Tak, YTobbl OTpaxarb hm3ndeckoe pac-
NOSNOXXEHME COOTBETCTBYIOLLETO MM 06opyaoBaHus AC.

Bo BCEX MABHTMYHBIX CUTYaLMUsAX COOTBETCTBYIOLLYIO MHGOPMALUIO crneayeT pa3MeLlatb B OfHOM M
TOW K& OTHOCMTESbHOW NO3ULMKU. ITOT NOAXOA MPUMEHAIOT ANA NYNLTOB YNPaBAEHUA U NOITOMY 3NEMEHTDI,
oToOpaxaloLume YeTbipe NeTnM peakTopa, AOKHbI ObiTb CNPOEKTUPOBAHLI MAEHTUYHO, OTAINYAACH NPU 3TOM
NULWb HAaVUMEHOBAHUSIMU, MApPKMPOBKOW Ny LBETOM. Takas yHudULMpOBaAHHAA KOMMOHOBKA, HaNpuMep ans
HacOCHbIX rpynn, obneryaer ux pacrnoszHaBaHue oneparopamu.

MMoTOKM AOMKHBLI ObITh NOKA3aHbI KAK MOXHO NAKOHWYHEE U B LIENOM AOMKHbI MATW CneBa Hanpaso
“ cBepxy BHM3. B criyyae 3aMkHyTbIX CUCTEM pa3paboTyMk AOMKEH pewuTb, Kakoe HanpasneHue Gyaer
Gonee npuemnembiM — Mo YaCOBOI CTPernke unm, Hao6opoT, NPOTUB YaCOBOM CTPENKU, XOTA NPU 3TOM CO-
XpaHATCA NpUBEAEHHbIE Bbille pekoMeHaauuu. HanpaBneHne notoka Ha pasHbIX MHEMOCXEMAaX AOMKHO
ObITb cornacosaHo. OObIYHO Hanbonee HacbILWEHHaa unu Haunbonee BaxHasa YacTb NOTOKOB AOJHKHA ObiThb
nokasaHa cnesa Hanpaso. HanpasneHue NoToka AOMKHO COXPAHATLCA B Npeaenax BCeX pyHKLUMOHANbHbIX
obnacrten AC.

Crnegyer y4utbiBaTh M OonpefenieHHble OU3nYeckue acnekTol cuctembl. Tak AN CUCTEM, B KOTOPbIX
GonbLUylo porb UrpaeT rpaBuTauus (Hanpumep, cucteMa BOAbI HU3KOTO AABIIEHUSs)), MHEMOCXEMA [OJHKHA
OTpaXkaTb 9TO KAYECTBO MyTEM OMPEAENEHHOTO Pa3meLLeHUsA pe3epByapoB, HACOCOB U Ap. AHAaNOTUYHbLIM 06-
pa3oM KpynHble uandeckne oObeKThl, TaKUe Kak naporeHepatopbl Unu TypbGoreHepaTopbl, A0MKHbI ObiTh
npeacTaeneHbl B hOpMe, COOTBETCTBYIOLLIEN UX BHELLUHEMY BUAY.

Ons rpaduueckoro gu3aliHa NpUMEHSIOT 00bIYHbIe NpaBuna, Gnarogapsa KOTOpPbIM U306paxeHue AoMmK-
HO NNaBHO «BECTU» B3MNAA NOMb30BATENS BAOSMb MHEMOCXEMbI. HAKNOHHBIE NUHUK MOTYT BECTU B3rNAA NOsb-
30BaTens B KOHKPETHYIO TOYKY Ha AWUCNNEe, OAHAKO B LIENOM MHEMOCXEMbI OIKHbI NpeACTaBnsaTs co6oi nps-
MOFUHEWHYIO KOHCTPYKLMIO, aHANOMMYHYIO TOM, KOTOPYIO UCTONb3YIOT B MOTOKOBbLIX AuarpamMax. CoeguHeHus
JOMKHBI ObITb MOKa3aHbl Tak, YTOObI HE Tepsinoch obLuee HanpaBneHWe NoToka, a nepeceveHns JoIKHbI ObiTb
CBeAEHbI K MUHUMYMY. ECIM NUHWMM NOTOKOB HE COEAUHSIIOTCS, TO OHU HE OIDKHbI conpukacarbcsi. MeHee cy-
LLIECTBEHHAS NIMHMA NOTOKA JOMKHA ObITb MYHKTUPHOIA, YTODObI KaK-TO OTNUYATLCS OT OCHOBHBIX NUHMIA. Ecnin
06e NMHUM paBHO3HAYHbI, TO BEPTUKANbHAs NIMHUS AODKHA pa3pbiBaThCsl NPU NEPECEYeHUN.

OpraHu3auus MHEMOCXEMbI B LIENOM OIMKHA MO3BONATHL NONb30BATENIO OTOXAECTBUTL €€ CO CTaHLMEN
1 GLICTPO HaWTU Ha cxeme MHOPMaLMIO, AAIOLLYIO €My SICHOE NMPEACTaBleHUe O TOM, YTO NMPOUCXOAMUT Ha
AC, a Takke 0GHapyXMTb pacnonoXeHWe CEHCOPHbIX NaHenen U ynpaensieMbIx arnemMeHToB. Korga HeCKonbKo
arperatoB AC paGoTaloT napannencHo Apyr aApyry (Hanpumep, rpynna naporeHepaTtopoB UMM HacoCOoB), TO
conocraBneHme ux pabounx xapakrepucTuk ynpoLaeTcs, ecrnu KrnioueBble napaMeTpbl 3TUX arperaTtoB OTo-
Gpaxatorca pagom ¢ HUMK U 06Pa3yIoT NIMHUKM UMK KOTTOHKMU.

5.1.5.1 MHEeMOCXeMbI 3NEeKTPUYECKUX CUCTEM

Bce cumBonbl BbiknovaTenen AomkHbl ObITb pa3MeLleHbl HA BEPTUKANbHbIX y4acTKax Lenew, a opraHbl
ynpassneHnsa UMK U YCTPOWCTBA OTOOPaXKeHUs1 X COCTOSIHUSI AOIMKHbI ObITb PACNoNoXeHbl pSAOM C COOTBET-
CTBYIOLLMM CUMBOSIOM.

Lienu, Bxoasawme B pacnpegenutensHoe YCTPOMCTBO, AOMKHbI NPUMbIKATL K BEPXHEW YacTu CUMBONA
yCcTpouncTBa.

Lienu, ncxogswme n3 pacnpeaenurensHOro yCTporicTBa, A0MMKHbI UATU BHU3 OT CUMBONA YCTPOMCTBA.

Bsaumocsa3sn mexay pacnpegenurernibHbiIMM YCTPOWCTBAMM AOMMKHbI ObiTb MOKa3aHbl TOPU3OHTaNbHbI-
MM FIMHUSAAMK, PA30PBAHHLIMM NPU NEPECEYEHUN C BEPTUKASIbHLIMU YACTAMU CXeMbl. Bbikniouarenm Ha aTux
NIMHKUAX YCTAHABMMBAIOT B COOTBETCTBMM C OOLMM ANsi BbiKMoyatenei npasurnom. MNopsgok pasmelueHus
BbIKNIOYaTENEei Ha MHEMOCXEeME He IOIDKEH OTPaXKaTh UX (PU3UUYECKOE PACTONOXKEHUE B NOMELLEHUAX C INEK-
TpoobopyaosaHuem. MpenMyLLecTBO crieqyeT OTAaBaTth MPOCTOTE U SICHOCTU CXeMbl. OfHako Heo6xoanmo
OTMETUTb, YTO AAHHOE NPAaBUMO HE NMPUMEHUMO, ECIIU CXEMA HAXOAUTCH B TOM KE MOMELLUEHUN, rae pacno-
NOXEHO peanbHOe anekTpoobopyaoBaHue. HeobxoauMo NpeaycMOTPETbL AOCTATOMHOE PACCTOSHUE MeXay
usobpaxeHueM uenen, kKoTopoe byaet 3aBMCceTb OT PU3UYECKOTo pasMmepa camoro 60nbLIOro CNOsb3yemoro
anemeHTa. 310 MOXET ObITb, HAaNpUMeEP, BbIKIOYATENb UMK amnepMeTp. [omkHO ObITb Taloke NPeayCMOTPEHO
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[AOCTaTO4HOE PacCTOSHWE MeXAy COCEAHMMN KOMMYTaLMOHHbBIMK yCcTpolicTBaMu, obecnevnsaioLlee Heobxo-
AUMYIO CTeNeHb BU3yarnkbHOro OTNUYUA HE CBA3AHHLIX APYr C APYrOM Liene.

5.1.6 KogupoBaHue

Mpu NpoEKTMPOBaHWUKN OPraHOB YNPaBAEHWUSA NPUMEHAIOT KOAUPOBAHUE, COrNAacOBaHHOE CO BCEMU COOT-
BETCTBYIOLLMMU CMCTEMAMU U 0BOPYyAOBaAHUEM.

$opmbl BU3yanbHOrO KOAWPOBAHWSA, MPUMEHAEMbIE ANIA YeroBEKO-MALUMHHOIO MHTepdelica nyHkra
YyNpaBneHus, BKIOYaloT B cebs (B NOpaake 3HaYMMOCTU A paspaboTumka) cneayiowee:

a) TEeKCT: C NOMOLLbIO TEKCTOBLIX hOPM KOAUPOBAHUSA BLIMOSHAIOT MaPKUPOBKY PYHKLMN YCTPONCTB, Ha-
HOCUMYIO NMMBO Ha caMO YCTPOMCTBO, NUBO PAAOM C HUM (NpU YCOBUM YHUDUKALMKU OTHOCUTENBHOTO pacno-
NoXeHua 3Ton Hagnucu). opMMpoBaHUE U MCNONb3OBaHUE 0603HAYEHWII M COKpaLLEHUI BLIXOAUT 32 paMKu
HaCTOALLEro CcTaHaapTta, B TO BpeMs Kak npasuna ux pasMeLleHns paccmMaTpuBaloTCa HUXKE;

b) no3nUMA: KOHCTPYKLUMA NyNbTa U NAHENu MOXKET OCHOBBLIBATLCA HA MAEE KTEMHOW NaHenNuy, Npu KoTo-
PO HOPMAarnbHbIM YCIOBUSAM (PYHKLIMOHMPOBAHUA COOTBETCTBYET MOSHOCTLIO NoraweHHas naHens. Mpu atom
coctossHue obopyaosaHus AC oTobparkaeTcsl NONOXEHNEM TaknX YCTPOWCTB, KaK MHAUKATOP PACXOXAEHUS U
UHANKaTOp cemadpopHOro Tuna;

C) NOACBETKA: HEOOXOAUMOCTb MOBLILLEHUA NMPOMYCKHOM CNOCOBHOCTM MHTEpdelica B 4acTu NpeacTas-
neHnst MHpopMauun U CTPEMEHNE K YBEMUYEHUIO BO3MOXHOCTEN onepatopa no koHTponio AC npusenu K
MCNOMb30BAHUIO CBETOBLIX MHAMKALIMOHHBLIX CUCTEM. B LIeNnOM CBETOBbIE MHANKATOPbLI U METOA KTEMHOI na-
Henu» He cneayet OAHOBPEMEHHO NPUMEHSATL HA OAHOM M TOM Xe NaHenu unu nynsre. Passutue CBETOBLIX
WHAWKATOPOB W BO3pacTaLlas aBToMmaTnsaums npuBenu K 6onee NHTEHCMBHOMY MCMONb30BAHMNIO NOACBEYM-
BaeMbIX KHOMOK MO CPaBHEHUIO C MOBOPOTHLIMU MEPEKITYATENAMM.

HapyLueHns HopManbHOW JKChyarauum MOryT oTobpaarbCsi HENPEepbIBHBIM CBEYEHUEM, Hanpumep
nepexoj Ha pyyHOE ynpaBneHne — noAcBE4YMBAHUEM KHOMKU PYYHOTO yNpaBrieHus, B TO BPEMSA Kak MUraHue
MOXHO MCMOMb30BaTk ANsi KOAUPOBAHUA hakTa He0BX0AUMOCTM NPUBNEYEHUA BHUMAHUA onepaTopa K onac-
HOMY COBBITUIO UK K N3MEHEHUIO COCTOAHUA AC;

d) koguposaHue HoOpPMON: ANst MHANBUAYaNbHbLIX NOBOPOTHLIX KMOYen cneayet Ucnonb3oBaTh KOAUPO-
BaHue HOPMON, NPEUMYLLIECTBO KOTOPOrO COCTOUT B 0BecneveHnn onepatopa o6paTHON CBA3bIO, NO3BONS-
owern emy ybeauTbCa B TOM, YTO OH BbiOpan Hagnexawmi opraH ynpasneHus. Mepekniovyarenn mornu Obl
UMETb CTPENOBUAHYIO PYKOSATKY, ACHO yKa3blBalOLLYIO HA BbIOpaHHYIO MO3MLUIO, TOIA KaK opraHbl ynpasne-
HUSA, CryXalune AnA YMEHbLUEHUS UM yBENUYEeHUs napaMeTpa, MOryT UCNONb30BaTb T-00pa3sHylo pyKOATKY,
a BbIKJIOYaTENN 3MEKTPUYECKOW Lienu — PYKOSITKY TUNA «CMYyCKOBOTO KPoYyKay;

€) KoaupoBaHue LiBETOM: LIBETOBOE KOAMPOBAHME SIBNSIETCA YAOOHbIM, OJHAKO MCMONb30BaHWE LIBETA
B KayecCTBe €4MHCTBEHHOrO Cnocota KoAMPOBAHMA YpeBaTo Npobrnemamu us-3a HapyLLEHUI LIBETOBOFO BOC-
npuATUA, CyOBLEKTUBHOW UHTEpNpPeTaLMM LIBETOB U U30OMNUSA «CTaHAAPTOB» OTHOCUTENBLHO MCMONb30BaHUA
uBeToB. LIBETOBOE KOAUPOBAHME CneayeT NPMMEHSTL TONBKO B Ka4€CTBE JOMNOJNHUTENLHOIO cpeacTaa. Moytn
BO BCEX Cy4asx 3TOr0 MOXHO AOCTUTHYTb NPUMEHEHUEM B [JONOSIHEHME K LIBETY TakMX CNocobOB KOAUPO-
BaHusA, Kak popma, 3HaK, pa3mep unu JONOSNHUTENbHbIA TEKCT. AndaBuT KOAUPOBAHUSA CrieayeT NPUMEHATb
eanHoobpasHo ana scex OY B pamkax gaHHou AC.

CoBpeMEHHbIN ONbIT NPUMEHEHMSA LIBETOB HA Aucnnesix onucaH B MOK 61772, a ans py4HbiX OY MOXHO
ncnonb3osatb MOK 60073.

Oco60e BHUMAHNE HEOBXOAUMO YAENSATb UCTMONb30BAHUIO B KAYECTBE KOZA KPacHOTO U 3eMeHOro upe-
TOB. Tak, €Cnu KpacCHbIi 1 3eNeHbIi LIBETA UCNONb3YIOT NS KOAUPOBAHUS COCTOSIHUSA BbIKMIOYATENS, TO UX YXKe
HeNb3A NPUMEHATL ANA KOAUPOBAHUA KakoW-nubo Apyron MHopMaLmm, Takol Kak rOTOBHOCTb U Heucnpae-
HOCTb 060pya0OBaHuUS;

f) koaMpoBaHue pasmepom: KOAUPOBAHME PA3MEPOM MOXKHO MPUMEHSTbL AN NPUBMEYEHUA BHUMAHUA K
YyacTo TpebyeMbIM 3NEMEHTaM UMK K ArieMeHTaM, BaXHbIM Ans 6esonacHocTM u Tpebyiowmm GbICTpOl peak-
uumn. OaHako B 0ObIYHBIX CyYasix KOAMPOBAHME Pa3MePOM He CTOrb a(pdEeKTUBHO kak Apyrue cnocoobbi.

5.1.7 3awuTa ot OWNGOYHbIX BO3AEUCTBUIA HA YCTPOMCTBA yNnpaBrieHUsA

Yrobbl NpeaoTBpaTMTL COOLITUS, BO3HUKAIOLUME MO BUHE YerioBeka, Heo6XoAUMO CBECTU K MUHUMYMY
ownBoYHble BO3aeicTBUA Ha OY. [Ins 3awmThl OT Crly4aiHOro UM HENPaBUITbLHOTO BO3AEACTBUSA HA YCTPOU-
CTBO YNpaBfeHWA UCNONb3YIOT Takue CrnocoObl, Kak ONpeAeneHHoe pa3MeLleHne yCTPOMCTBa, ero ousunye-
cKas 3awmTa U BCTPOEHHbIE B HEr0 CPEACTBA 3aLLUMThbI, peanu3yemble CneayloLmMMU METOAAMMK:

a) npasunbHoe pacnonoxeHue: OY AOMMKHbI ObITb PACMNONOXEHbI TaK, YTOObLI ONeparop He MOr UX cryJau-
HO 3aAeTb UNKU N3MEHUTb WX COCTOSIHUE, BbIMNOMHASA MOBYI0 M3 BO3MOXHbLIX NOCNEA0BaTENLHOCTEN YNPaBIsio-
LUX ABUXKEHUIA. [NA CHWXKEHMS pUCKa HenpegHaMepPEHHOro BO3AENCTBUS TAKMe YCTPOMCTBA, Kak yCTpOMCTBA
OCTaHOBKM peakTopa, TypOuHbI UNW YCTPONCTBA ynpaBneHusl 3alMTHbIMU KranaHamu, KOTOpble OKa3blBaloT
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HeMeaNEeHHOe U CEepbe3HOE BIUSIHUE HA COCTOSIHME CTaHLMM, AOMMKHbI ObiTb PacnonoXeHbl B BEPXHEW unu
AanbHen YacTu NyneTa ynpaeneHus.

QY, okasbiBalowme cepbe3Hoe BNusHMEe Ha paboTy CTaHUMKU, TaKMe KaK OpraHbl ynpaBrneHusi BaXXHbIMM
KnanaHamu unu Kniouy BO3aeUCTBUA HA yNpaBnsioMe CTEPXKHU, HApsAy C UX PacnorioXXeHUeM, UCKIIoHalo-
MM HenpeaHaMmepeHHOe BO3AENCTBME, OMKHbLI ObITb 000pYAOBAHbI €Lle U CbEMHbLIMU 3aLUTHBLIMU NPUCTIO-
cobneHnamu (OTKMAbIBAIOLMMUCA KOSNA4YKkamMu), KOTOPbIE HEOOX0AMMO NMOAHSATb, YTOOLI 06ecneunTb 4OCTYN K
yctpovictey. Qpyrue OY cneayeT yTannmBaTtb, 3aKpbiBaTb LIMTKOM UM OKPYXXaTb APyruMu chusnyeckumm 6a-
pbepamu. [N CHWXEeHWUA NOABEPXEHHOCTU HenpeaHaMepeHHOMY BO31eMCTBUIO HA He3aLMLLEHHbIe KHOMKU
NPUMEHSAIOT BbICTYNatoWwme UUnMHApMYEeCckue rmnb3bl;

b) npuopuTeT 3anycka: curHansl 3anycka cucrem 6e3onacHoCTu, MOCTynatowme o1 aBTOMaTUKK, 4OSMKHbI
UMETb NPUOPUTET HAA CUrHANAMM PYYHOTO BKIIOYEHUA. JTI0Oble UCKIIOYEHUS A0MKHbI ObITb YeTKO 060CHOBA-
Hbl;

¢) OY ¢ 6nokuposkon: OY MOryT ObiTb OCHALLEHbI ONIOKMPOBKaMK, NPeAYCMaTPUBAIOLLIMMU, HANPUMEP,
aybnuposaHue BO34ENCTBUA, BCTPOEHHYIO JIOTUKY paspelueHusi AeWCTBUS UMM OAHOBPEMEHHOE HaXaTue
ABYX HE3aBUCUMbIX KHONOK. Ecnu kakas-nmbo kHomka siBnsieTcs o0wen Ana HeCKONbKMX He3aBuCUMbIX OY
M UCNONb3YETCA B Ka4ecTBe OOLLUE KHOMKU NOATBEPXKAEHUSA YNPABNSIOLLEro BO3AENCTBUA, TO KOHTAKT STOW
KHOMKW AOIDKEH ObITb UMNYNLCHOTO TUMA, @ HE 3aNUNAIOLLUM, YTO NO3BONMUT NPEAOTBPATUTE UCNONMHEHUE NO-
cneaoeartenbHOCTEN HECAHKLIMOHUPOBAHHbIX YNPAaBAAIOLMX AeACTBUN.

Bo usbexxaHne HenpegHaMEepPEHHOro BO3AENCTBUA U C LEMNbI0 o6ecnevyeHna aaekBaTHOW TaKTUNbHOW
o6paTHOM cBSA3M HeoOxoaUMO noadupaTb YCTPOWCTBA, TpebyloLmMe COOTBETCTBYIOLLETO YCUNUA ANA NOBOpoTa
unu Haxartus. icnonb3oBaHue yCTpOUCTB, TPEOYIOLMX ABOWHOIO BO3AEUCTBUSA, KOMOUHAUUKU YCTPOWCTB UK
(B 0COBObIX Criyyasix) yCTPOMCTB G GIIOKMPOBOYHLIM 3aMKOM TaKXe 4acTO NO3BONAET YMEHbLLUUTL KONUYECTBO
oMBOYHbIX AeUCTBUI. Takme yCTPOMCTBA, KakK KIMOYM C MHAUKAUMEN pacxoxaeHus, npeanonaraiowme ue-
MOYKY HaKaTNe—nOBOPOT—HAXKATUE, CHWXKAIOT BEPOATHOCTb HENPEAHAMEPEHHOTO BO3AEWCTBUS, OAHAKO HE
CMULLIKOM NOMOTaloT n3bexarb npobnembl MOBOPOTA KIOYa B HEMNPABUIIbHYIO NO3ULMIO.

Ecnu ansa pasHbiX CUCTEM UNKU KOMMNIIEKTOB UCMONBL3YIOT Noxoxue OY, TO OHW AOMXKHbI ObiTb OTAENEHBI
Apyr OT Apyra unu XopoLUo pasnuyuMbl, Hanpumep Gnaroaaps UCNONb30BAHUIO LBETA;

d) pydHoe aybnupoBaHue: B Criydae HEMCNPaBHOCTU CRNOXHbIX aBTOMaTUYECKUX CUCTEM OTBETCTBEH-
HOCTb 3a ynpaBneHme MoXeT ObITb BO3NOXEHA Ha onepartopa. [axe npu Hanu4um Heobxoaumbix OY u uHdop-
MaLuK CyLLECTBYET BO3MOXXHOCTb YESI0BEYECKON OLIMGKM B TOM criyuae, ecrnu TpebyemMble onepaumm He siBnsi-
IOTCS MPOCTBIMU U NETrKO pacrno3HaBaembiMU U onepaTop He 0byyeH Haanexawmm obpasom. [ins npusegeHus
3aa4m B COOTBETCTBME C BO3MOXXHOCTSIMU YEMOBEKA MOXET notpeboBaTbcs AybrnmpoBaHMe CO CTOPOHbI aB-
TOMaTUKWU UM UCMONb3OBAHKUE anbTePHATUBHbIX CUCTEM, 06eCne MBaIOLLIMX COOTBETCTBYIOLLYIO MHAMKALMIO,

€) uHameuayanbHele owmbku oneparopa: o6opyaoBaHWe UNM NPOrpaMMHOe obecrneyeHue CUCTEMBI
ynpaBneHus He JOMKHbI BbI3bIBATL CpabaTbiBaHWUs YCTPOWCTBA, yNPaBnsaeMoro BupTyansHbeiM OY. EAMHCTBEH-
HbIM CNOCOBOM YAOBIIETBOPEHUA 3TOr0 TpebOoBaHUA ABNAETCA pa3peLleHue BO3AENCTBUS BUPTYalbHbIM OY
Ha paboTy yCTPONCTBA TOMbLKO MPW YCNIOBUM MOCTYMAEHUA U OT Oneparopa, M OT CUCTEMbI YNPaBNEHUs ABYX
HEe3aBUCUMBbIX U 4OCTOBEPHbIX KOMaHA (Hanpumep, BbIGOp 06opyaoBaHuA M ynpasneHue obopyaoBaHueMm).

5.1.8 CoBMeCcTUMOCTb C AucCnnenHbiMu hopmatamu

Mpu npoektupoeaHun UYMW, Bkniovaiowlero B cebs kak KOMMbIOTEPHLIE AUCNIEN, TAK U TPAAULUOHHBIE
uHausuayanoHele COWU, BaXkHO, UTOObLI AaHHbLIN UHTEPdERC paccmaTpuBanca kak eaguHoe uenoe. Cornaco-
BAHHOCTb MeXAY KOMMbIOTEPHbIMU AUCNNesaMu U nHamsnayansHbimm COM MOXET paccMaTpuBaTbCA C YeTbI-
pex no3nuui:

a) KOMMOHOBKA: AOMKHa ObITb NpoaHanuaMpoBaHa B3aumocesa3b Mexay OY u COW, pacnonoxeHHbl-
MW KaK Ha NMOBEpPXHOCTAX MyNLTOB U NaHenen, Tak u Ha akpaHe aucnnesd. OBObIMHO AuCnnen cnyxuTt GonbLue
ANs 0TODOPaXEHUs1, HEXENW B KAYECTBE aKTMBHOTO YCTPOWCTBA YNPaBMeHUs, O4HaKo Npu Hanu4uM B cUCTEME
CEHCOPHbIX AUCMIEEB HA HUX MOTYT ObITb BbiBEAEHbI OpraHbl YNpaBneHus, HeNnoCPeACTBEHHO CBA3aHHbIE C
oAHUM unu Bonee anemeHTaMm MHAOOPMaLUN.

MoapobHble pekOMeHaauMKu no KOMMOHOBKE MHpOpMaLMKU Ha 3KpaHaxX AUCMIEEB BbIXOAAT 3a pPaMKu
HacToALLero ctaHgapTa, 04HaKo UX MOXHO HawTu B MOK 61772, pacnpoCTpaHAIOLWEMCA Ha NPOEKTUPOBaHUE
aucnnenHbix opMartoB. B Lienom onucaHHble B HEM NpaBuiia pa3MeLleHnsi NPUMEHUMbI KaK 4nsi 9NeMeHTOB,
oTobpa)kaeMbIX Ha AUCMNEE, TaK U AN TPAAULIMOHHBIX MHAMBUAYaNbHbIX COW.

Ecnu ans TpaguuuoHHbIxX anemeHToB UMW Gonee 3HauMMbIMU SBRSAIOTCA (DUNYECKUE U aHTPOMOME-
TpU4ecKkne orpaHU4eHus, To Anst KOMNbIOTEPHbIX AUCMNEEB OrPaHMYMBaOLLMM (DaAKTOPOM SABMSIOTCA NpaBuna
pasmeLleHusa Tekcta u ap. MNpyu NpMMEHeHUU KOMMNbIOTEPHOW MHMOPMAaLMOHHONW CUCTEMbl HEOBX0aUMO cae-
naTb akLeHT Ha UCMOonb30BaHWE cxeM u Tabnuu, ogHako B criydae opranusauum OY Ha CEHCOPHLIX gucne-
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AX HEOOXOAWMO YAENWUTL NOBLILIEHHOE BHUMAaHWE KOMMNOHOBKE 3NEMEHTOB YNPaBeHUA Ha 3KpaHe gucnnes
(cm. Take 5.2, xapakTtepusyoLwwmin BuptyansHbie OY);

b) 0603HayeHne: NPUHATLIE HA CTaHUMKU 0003HAYEHWA, COKpaLLEHUS W T.M. AOMKHbI €4MHO00Pa3Ho UC-
nonb3oBaThCs Kak Ans TpaguumoHHbix COW, Tak n Ansi KOMMbLIOTEPHLIX AMCnneeB. Hexsatka mecra, 4acrto
XapakTepHasi 4N KOMMbIOTEPHbIX AUCMIEEB, MOXET NMPUBECTU K HeoOXoAUMOCTH pa3dpaboTkn Bonee nakoHny-
HbIX (POPM MO CPABHEHWUIO C TEMU, YTO UCTIONbL3YIOTCS B TPAAMLIMOHHON YacTu MHTEpdenca;

C) CUMBOIbI: B Crlydae npeaocTaBneHns MHdopMaLum Ha MHeMocxemax Habop CMMBONOB, UCNONb3ye-
MbIX 415 0603HaYeHus o6opyaoBaHust AC, AOMmKeH GbiTb €ANHBIM. YUUTbIBASA, YTO TPALMLMOHHbLIE NPMOOPLI 1
KOMMbIOTEPHbIE AUCNNEU NPeACTaBnsoT coboi ABa pa3nMyHbiX No U3NYECKON Npupoge cpeactea otobpa-
>KeHus nHopmaumn (nepeble 06bIMHO BOCMPUHUMAKOTCS B OTPaXXEeHHOM CBETE, B TO BPEMS KakK BTOPbIE CaMu
ABNAOTCA UCTOMHMKOM CBETA), HEBO3MOXXHO rapaHTUPOBAaTh, YTO UCMOMb3yeMble CUMBOMbI ByayT BbIrMAAETb
0AMHAKOBO. OTOT (PaKkTOp CneayeT yuuTbiBaTh Npu onpeaeneHny dopmMbl HEKOTOPLIX CUMBOSIOB, OTHOCUTESb-
HOW TONLUMHBLI MMHUA U T. 4.;

d) uBeT: NpUMEHsIeMOoe LIBETOBOE KOAUPOBAHUE AOMKHO ObITb OAMHAKOBbLIM AN 060MX POPMAaTOB UHTEP-
dencoB. BusyanbHoe BOCNpUATUE OTOOPAXEHUS NMIOMUHOMOPOB MOXET CNOCOOCTBOBATE TOMY, YTO HEKOTO-
pble uBeTa OyayT 6onee 3amMeTHbIMU, YEM Apyrue (Hanpumep, OPaHXEBbIN MOXET ObITk O0Nee 3ameTHbIM, YEM
KpaCHbII), U 9TO MOXET AUKTOBAaTbL ocnabneHme abConioTHbIX CTaHAApTOB BUAMMOCTU. LiBeTa, koTopble MOryT
ObITb UCNONBL30BaHbI B UHTEPENCE, BLINONIHEHHOM HA OCHOBE 060CO0NEHHbLIX KOMMOHEHTOB, YCTaHABMMBAIOT
ncxoaa us coobpaxkeHWin UBETOBOrO KOHTpacTa U BUAMMOCTU. LIBeT hoHa ANns NynbTOB U LLMTOB yNpaBneHus
[OMmkeH ObITb BbIOpaH ncxoasa n3 HeobxoaumMocT obecneyveHns NPUEMIemMoro LBETOBOIO KOHTpacTa co BCce-
MU OOBbIYHO UCMONb3YEeMbIMU LIBETAMU, B HACTHOCTU, YaCTO MPUMEHSAETCH CBETNO-Cepbii uBeT doHa. UHoraa
MOXET ObITb HEOOXOAUMbIM JAOMOMHUTENBHOE YCUITEHME KOHTPACTA, TAaKOe Kak HaHeCeHMe KOHTYpa.

5.2 BupTyanbHble OpraHbl ynpaBneHus

BuptyanbHble OY o6pasytior UMW, kOTOpbIA NPpUBOAUTCA B AE€NCTBUE NPOrPaMMHBIM ODecneyeHuem,
a He HenocpeaCTBEHHbIMM (husnMyeckummn ceasamu. Ona paspabotku BupTyanbHbix OY npumeHumMbl Tpebo-
BaHWA K NPOEKTMPOBaHUIO, NpuBedeHHble B 5.1.5 n 5.1.8, ogHako Hapaay ¢ HUMK BUpTyanbHble OY umelot
pAaa cneunduyYecKkmX XapakTepucTuk, OTAUYaoWMX UX OT TpaauumoHHbix OY. Hanpumep, TpaauumoHHbie OY
UMEIOT YETKO OnpefeneHHOEe NPOCTPAHCTBEHHOE MECTONOIOXEHUE, B TO BPEMS KakK BUpTyarnbHbie OY umetor
BUpTyanbHoe nonoxeHue. Bce TpaguuymoHHbie OY npebbiBaloT B CBOEM HEU3MEHHOM MECTOMOSIOKEHUU B
KaXxabli MOMEHT BpeMeHu. BuptyanbHble OY oTtobpa)kaloTca Ha gucnnesx U 3a4acTtyio UX Henb3s yBUAETb
BCe cpasy. OauH u TOT e Habop BupTyanbHbiX OY MOXET Takke ObiTb MCMONb30BaH ANS Pa3HbIX PEXUMOB,
BbIMOMHSASA B KAXA0M U3 HUX Pa3nuyHble yHKUMK. HakoHel, nHTepdeChl, NOCTPOEHHbIE HA BUPTYanbHbIX OY
1 peanu3yemble C UCNONb30BAHUEM KOMIMbIOTEPHON MPOrpaMMbl, ABNSIOTCA TMOKUMU U MOTYT ObITb NEPEKOH-
urypupoBaHbl. Bce atn cneyuduyeckue xapakTepucTUkM CO3AaloT O4EBUAHBbIE NPOGNEeMbI NPOEKTUPOBAHUS,
TpeObyioLue cneymansHOro pykoBoacTea. [laHHOe pykOBOACTBO NpuBeaeHo B 5.2.1—5.2.5.

5.2.1 Oucnnen

Bce gucnnen uMeioT orpaHMYEeHHbI pasMmep U, CreaoBaTenbHO, He BCE KOMNOHEHTbl CUCTEMbI YNpaB-
neHus MoryT ObITb NPeACTaBnNeHbl ONepaTopy OAHOBPEMEHHO. TeM He MeHee, B cny4ae HeobxoauMoCTH Tex-
Honorusi BUpTyanesHbix OY fomkHa obecneuutb oneparopy AOCTYN K KaXAOMY OTAENbHOMY KOMMOHEHTY U
npeaoCTaBuTb UHCPOPMALUIO O €70 COCTOSIHUM U 00 yNpaBnsiioLMUX CBA3AX C APYrMMU KOMNOHEHTaMu. Heobxo-
AUMO NpeayCMOTPETb AOCTATOYHYIO NIOLWAAb HAa 3KpaHe, 06eCneunBaloLLyiO BbiNOMHEHNE KPATKOBPEMEHHbIX
3aja4y ynpasneHus, HE CO3aBasl Npu 3TOM NOMEXM UCNONMHEHUIO Bonee NpoaoMKUTENbHBIX 3aaad. B npotus-
HOM cnyyae Ansi o6ecnevyeHus pasnuyHbIX 3aa4 ynpaBneHus MOXXHO UCNONb30BaTb HECKOMbKO AUCNNEEB.
Bonee noapo6Hyio nHopmaLmio 0 TpeBGoBaHUAX K NPOEKTUPOBAHUIO AUCNIIEEB MOXHO HaiiTn B MOK 61772,

5.2.2 Nonsa BbIGOpa

Monsa Bbibopa oTOOpaXKalT MHOXECTBO 3NIEMEHTOB 000PYyA0BaHUA MNU NapaMeTpoB, KOTOPLIE MOTYT
ObITb BbIOpaHbLI NSl BbINOMHEHMSA 3aAa4m ynpasnexus. [ina obecneveHuns sbibopa npaBunbHOro o6bekta 060-
pyaoOBaHUE ¥ NapameTpsl, NpeACTaBNeHHbIe B None BbIOOpa, AOMKHLI BU3yanbHO OTNUYaThCs APYr OT Apyra.
B kauecrtBe obwyero chopmara ansi ux npeacraBrneHuss MOXET ObiTb UCNONb3oBaHa MHeMocxeMa (cM. 5.1.5).
Monsi BbIOOpA AOMKHLI ObITb OTYETNIMBO CKOMMOHOBAHBLI U CHAMXEHbI MAPKUPOBKOIA, NO3BONISIIOLLEN OneparTo-
pam oTnu4yarb 06beKThI BbiOOpa apyr ot gpyra. [ina o6ecneyeHns Bu3yanbHOW pa3nMuMMOCTU U COAEHCTBUSA
oneparopaM B NpaBUMbLHOM BbIOOpEe 0ObLEKTOB KOMIMOHOBKY M MapKMpoBKY 060py10BaHMs U NapaMeTpoB, CO-
CTaBnsaoLLmMX none BbIOopa, cneayeT BhINONHATL HA OCHOBE PYKOBOACTBA, NPUBEAEHHOIO B HACTOSILLIEM CTaH-
Aapre, a Takke B MOK 61772.
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JomkHbl ObITb NPOAHANU3MPOBaHbLI U YPEryrmpoBaHbl Criydan OAHOBPEMEHHOIO JOCTYMNa HECKOMbKUX
onepaTopoB K 0O4HOMY U TOMY e obopyaosaHuio AC. Ecrnim oaHO u TO e none BbiIbopa NCnonb3yT Ha He-
CKOMbKMX paboymx CTaHuMsX, TO cUcTemMa AOkHA MO3BONATb OAHOMY onepaTtopy ObiTb B Kypce LEMCTBUM
Apyroro.

5.2.3 Nonsa BBoaa

Mons, npeaHasHayeHHble ANS BBOAA YNPAaBNSIOLWIEro BO3AENCTBUSA, AOMMKHbI ObiTb CNPOEKTUPOBaHbI U
NpOMapKMpoBaHbI Tak, YTOObI ONepaTopbl MOrNK ONPeaenuTb, kakum 06opyaoBaHuem AC OHM B HACTOALLMNIA
MOMEHT ynpaBnsioT. Mpn BO3HUKHOBEHMM OLIMOOK BBOAA OnepaTopy AOMKHO BbIBOAWUTLCSA coobLieHUe 06
owmbke. Ynpasnstowasa nHpopmaums MOXeT BBOAUTLCA NYTEM yKa3aHWUs COOTBETCTBYHOLLEN (PYHKLIMN MEHIO
unu B BuAe andaBuTHO-UMAPOBbLIX CUMBOMOB (KNaBuLLUK +/—, KNaBuLIK CO CTPENKaMu, PyHKLMOHANbHbIE Kna-
BULLK U Op.).

5.2.4 dopmartbl BBOAA

Hwxe onucaHbl HECKONbKO TUMOB hOpPMAaTOB BBOAA, KOTOPbIE pacCMaTpuBaloT Npu NpOEKTUPOBaHUU
BUPTYyarnbHbLIX OPraHOB ynpasneHus. Onsa kaxaoro U3 HUX MHTEP@ENRC AOMKEH ACHO OTpaXaTb, Kakoe COCTOs-
HWe unu 3HaveHmne ObInNo BbIGPaHO:

a) HTepdenc Ans AUCKPETHOTO YNpaBneHusa Crnegyer UCnonbL3oBaTb AN BbiOOpa U3 MHOXeECTBa OT-
AenbHbIX COCTOSIHUI MU 3Ha4eHuin. Kaxgasa Bbibupaemas onuus 4OIPKHA UMETb YETKYIO MapKUpOBKY;

b) nHtepdernic ans HenpepbIBHOMO ynpasneHna HE0OX0AMMO NPUMEHSATb, KOra BbIOOp OCYLLECTBASAIOT
M3 HEMPEePbIBHOTO MHOXECTBAa UMW U3 04eHb DONbLIOFO YMCa AUCKPETHbIX 3HAYeHUI. Kaxxaaa Bbibupaemas
onuusa AOMKHA UMETb YETKYH0 MapPKUPOBKY;

C) MHTEPENC TUNa «NON3yHOK» MOXET ObITb UCMONL30OBaH B TOM Cly4yae, korga Heobxoaumo otobpa-
)KaTb BECb AMana3oH BO3MOXHbIX 3HAYEHUI M MECTO BbIOPAHHOIO 3Ha4YEeHUs BHYTPU 3TOrO AuanasoHa. [ua-
Na3oH 3HAYEHWI YKa3bIBAKOT HA MOM3YHKE B COOTBETCTBMU C NPABUNIAMU MAPKUPOBKU, ONMMCAHHLIMU B HACTO-
AueM ctaHgapre. Yucnoeoe 3HayeHue, COOTBETCTBYIOLLEE TEKYLLUEMY MONOXKEHUIO BUPTYanbHOro Non3syHka,
OOIMKHO ObITb OTODPAXKEHO HA STOM MOM3yHKE B LMPOBOM BUAE;

d) KHOMKM CO CTpenKaMyu MOXHO MCNONb30BaThb B CIy4yasx, KOrAa COCTOSIHUSI UMK 3HAYEHUA MOryT BO3-
pacTaTb MNKU yMeHbLIATbCA war 3a warom. Mpy 3TOM B YUMCNEHHOM BUAE AOIMKEH ObiTb OTOOpaXKEH KOnu-
YECTBEHHbIN MOKa3aTenb, XapakTepusylLmin Tekywee cocrosiiue. Kaxgoe Haxarue KHOMKW CO CTPEnkon
OOMMKHO U3MEHATb COCTOSIHME UMK 3HaYeHne nerko npeackasyemoiMm obpasom. Mpu cpabarbiBaHUK KHOMKK CO
CTPENKOIi AOMKHA Takke BbiTb 06ecnevyeHa AOCTAaTOUHO 3ameTHas obGpaTHas cBA3b. Kaxaasa kHoMKa co cTpen-
KON JOMKHA UMETb YETKYI0O MapKUPOBKY;

e) none ¢ savelikamu Bbibopa MOXHO UCMOMb30BaTb ANA HENOCPEACTBEHHOTO BBOAA KOMaHA, OCYyLLECT-
BNSIEMOr0 KOMOGMHUPOBAHHLIM CMOCOGOM, COYETAIOMM YEK-IUCT M andaBUTHO-UMPOBYIO CTPOKY (Hanpu-
Mep, ANA HENOCPeACTBEHHOMO BBOAA naeHTudukaTopa Hacoca 6e3 Hasurauum no ctpanuue). lNocne Toro, Kak
BbIOOp caenad, Nonb3oBaTento NPeabsBAIOT CTaHAAPTHOE OKHO ANA BBOAA YNpasBnaloLWwen KOMaHabl, Yepes
KOTOpPOE OCYLUECTBIAETCA yrpaBneHue.

MpuMmeyaHune — CnepyeT naberaTb UCNONb3OBaHUSA BBOAA andaBUTHO-LNPPOBLIX CTPOK B KayecTBe OCHOB-
Horo dhopmaTa onepaTopckoro MHTepdeiica. Takon opMaT MOXHO NPUMEHATb TONBKO B KayecTBe AOMOMHUTENbLHOIO
cpefcTBa B OnpeAeneHHbIX cnyyasx.

5.2.5 BzaumogencTeMe nonbL3oBaTens ¢ CUCTEMON

Ecnu ycTpoiicTBO BBOAA UNK OTOBPaXEeHWUS NPOEKTUPYIOT ANA BbINONHEHUA Gonee Yem OAHOW hyHKLMK,
TO 9TO NPMBOAUT K BOMNbLUOMY KONMYECTBY BO3MOXHbIX COCTOSIHUIM U PEXMMOB BUPTYyanbHoro OY. Pabora one-
paTopa ¢ MHOTOYMCIEHHBIMWU COCTOSIHUSIMU NOABEpPXeHa owmbkaM. OHU 3aKnIo4aloTCA B TOM, 4TO oneparop,
paboTas ¢ BupTyanbHbiM OY, npeanonaraer, 4To MHTEPAENC HAaXOAUTCA B OAHOM COCTOSIHUM, B TO BPEMS Kak
haKTUYECKN OH HaxXoaUTCA B APYroM. YMEHbLUEHWE Ynciia BO3MOXKHbIX COCTOAHUI U PEXUMOB YNPaBNEHUS
MOXET CHWU3WUTb BEPOSATHOCTb oMBOoK. HeobxoanMo naberatb MCMONb30BaHUS YpeaMepHO BOSbLUOrO uucna
COCTOSIHMI ANs BUPTYanbHbix OY. ECNM MHOFOYMCNEHHbIE COCTOAHUS HEU3BEXKHbI, TO OHM AOIDKHBI ObITh YKa-
3aHbl HACTONMbLKO SICHO, YTOObI ONEpaTop MOT NEerko ONPeAenuTb TEKYLLEe COCTOSHMUE.

Ona B3auMoaencTemsa ¢ BupTyansHbiMu OY 4acTo UCNOMb3YIOT Kypcopbl. Kypcopbl AOMKHbI UMETL OT-
nMunTenbHble BU3yarbHble YepTbl, 0BecneynBatoLme ux nerkoe obHapyxeHue onepartopamu. Ecnu paboyas
CTaHUUs BKIIOYaET B cebsi HECKONMbKO AUCMNEEB, TO CUCTEMA AOMKHA NOKAa3blBaTk, HA KAKOM M3 HUX Kypcop
AIBNSIETCA akTUBHbIM. Kypcop AomkeH ObiTb CTaOMNbHBIM U UMETb BO3MOXHOCTb MEPEMELLEeHUsA OT OAHOro
AuUcnnes K Apyromy B cnyvyae MHorogucnnenHon paboyen craHuun. Ynpaensiowme 4encTBus, npunaraemole
K YCTPOWCTBY ynpaeneHusi (HanpumMep, K Mbilun), AOMKHbI BbITb COBMECTUMbBIMU C ABUXEHUAMU Kypcopa, Ha-
6niogaembiMu Ha gucnnee. Heobxoanmo naberarb UCMONb30BAHUA HECKONBKMX KYPCOPOB HA OAHOM AUCHNEe.
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Mpu BBOAE AaHHBLIX onepaTopaM AOMKHLI BbiAABaTbLCA NOACKA3KU B BUAE ACHOW U KOHKPETHON UHOp-
Mauuu UM okHa BBOAA. 3Ta UHOPMALIMA MOXET yKasbiBaTb, KOraa U rae cneayeT ocyLlecTBUTL BBOA, a Tak-
»Ke CBA3aHHbIE C HUM NOCNEACTBUA N HeobxoauMble paspeLueHus. na noackasok, BbiaaBaembiX Npu BBOAE,
cnegyeT UCMONb30BaTb CTAHAAPTHLIE CUMBOJIbI.

UYMW pomkeH obecneuuBatb oneparopam 06paTHyl0 CBA3b MO BCEM NpeanpuHUMAEMbIM 4EeNCTBUSIM.
OH MOXeET Taloke No3BONATb OTMEHATL AEWCTBUA A0 TOro, Kak OHM OyayT BbinONHeHbl. UMW aormkeH Taike
oToOpaXaTb COCTOSIHME AEWUCTBUA NO Mepe ero BbiNonHeHusa. bonee noapo6Hyio uHcdopmaumio 06 obparHoi
CBAA3N U BPEMEHU peakuuu CUCTeMbl MOXHO HanTn B MIK 61772. Onepatopy Takke AO0MKHbI BblAAaBaTbCS
OMOBELLEHUS!, U3 KOTOPbIX OH MOXET NONy4YnUTb NOAPOGHYI0 MHGOPMaLMIO, ONUCHIBAIOLLYIO, Kakoe AelicTBue
OblN0 UCNOSHEHO, KaK OHO ObINO UCMOMTHEHO U NOYEMY OHO GbiNO HEYMECTHBIM.

[omiHbl ObITb NPeayCMOTPEHLI CPeacTBa CaMOKOPPEKUMKU, OBHapy>XMBaloLwmue U aBTOMaTuyeckn mc-
npasnsowue ownbku, coBepLiaemble onepatopaMmu npu esoge. JericTBus N0 CaMOKOPPEKLUMUU Bbi3bIBAIOT
JONOMHUTENbHYIO YMCTBEHHYIO HAarpy3ky Ha oneparopos. CnegosarenbHoO, aBTOMaTUYECKUE CpescTBa CaMo-
KOppeKUuU He CrieayeT UCnonb3oBaTh ANA AENCTBUI, CBA3AHHbLIX C YNPABNEHNEM CTaHUMEN.

Mpu BLINONTHEHUU LENOYKN NocneaoBaTenbHbix AencTenin UMW gomkeH no3sonaTek oneparopam ObICTpo
OLIEHUTbL COCTOSIHUE 3TOW MOCNeAoBaTENbLHOCTU NO X0AY €e peanusauuu. BoinonHeHue waros, Tpebytolmx
NoATBEPXAEHUA, AOMKHO OCYLLECTBNATLCA MOCNe OTBETa oneparopa Ha npeaynpeauTensHoe coolLueHue
Unu coeet (Hanpumep, «XOTUTE NK Bbl NPOAOIMHKUTL?»). MNpPU NCNONb30BAHUN NOATBEPKAEHUIA OHU AOIDKHDI
cogepxatb NOAPOOGHOCTH O Lienu AeNCTBUSA, a He TONbKO 0 camom AercTeun. Hanpumep, AomkHo TpeboBaTbcst
noaTBEPXAEHME yaaneHns KOHKPETHOro dhaiina, a He NPOCTO yaaneHua kak Takosoro. [insa Bcex AeiCTBuMIA No
yNpaBneHuto CTaHumen, OCyLLIECTBAAEMbIX C UCNONb30BAHUEM KOMMNbIOTEPHBLIX MHTEPIENCOB, AOIMKHbI ObITh
OJMHaKOBO AOCTYMHbI (PYHKLMM OTMEHBI AENCTBUA U BO3BPATA K NPeabiAyLUEMY COCTOAHMIO uHTepdeiica.

Bo n3bexxaHme oLMBOYHOro UNKU HeNpeaHaAMEPEHHOTO ynpaBneHusn (Hanpumep, nyTaHuubl U 3abnyxae-
HWS) NpW OTNpaBke kKoMaHAbl Heo6xoanumMo cobnioaaTh cneayoLLyio obLLyio NOCNeaoBaTENbHOCTL AENCTBUN:

a) BbIGOp opraHa ynpasneHus;

b) BbIGOP ynpaensawLLein KOMaHabI;

C) NoATBEPXKAEHME YPABNAOLWEN KOMAHADI.

KoMaHAbl, KOTOpbIE HE BO3AENCTBYIOT HENOCPEACTBEHHO HA NPOLECC, HEe A0MKHbI TPebOBAaTL NOATBEPXK-
AeHus. Hekotopble OY MoryT Take TpeboBarb ObICTPOro 4oCTyna (HanpuMep, raweHne CUpeHbl curHanusa-

Luu).
5.3 CneymanbHble TPeOOBaHUA ANA CEHCOPHbIX NaHeren

CeHcopHble NaHenm MOXXHO NPUMEHSTbL TaMm, rae AonycTUMa 3aaepxka. OHW A0MkKHbI BbITb pacnonoxe-
Hbl TaK, YTOObI YI0BMNETBOPATb IPrOHOMUYECKUM TPEOOBAHUAM, NPEABLABASEMbIM U K KOHTPOSIO, U K ynpasne-
Hut0. Tam, rae 3T0 YMECTHO, MOXXHO PacCMOTPETb UCNONb30BAHUE HECKOMNBbKUX 3KPAHOB UMW BHELUHUX MaHU-
nynaTopoB (TpekGona unu JXoNCTUKa).

OucnneliHble BUAEOKaAPbl U CEHCOPHbIE NaHenu AOMMkHbI obecnevnBatb pabodylo obnacte, koTopas
ABNSAETCA JOCTAaTOMHO MONHOW ANS 3annaHMpOBaHHOM 3aJaqu M KOTOpas HanpasnseT oneparopa Ha CoOoT-
BETCTBYIOLUME AeNCTBUSA. [OMKHbI ObITh TaKke NPEAYCMOTPEHbI NPOCTbIE CNOCODLI BbIGOpa HOBLIX (POpPMAaTOB
U1 Nepexoaa K Apyrum pabounm obnacrsiM, KOTopble, BEPOATHO, MOTYT NOTpeGoBaTbeA. X0oTa Bugumas oo-
NacTb CEHCOPHOW NaHenu U MOXET 3aHMMaTb BECb 9KpaH AUCNNeN, AEUCTBUTENLHO aKTUBHbIE YYBCTBUTESb-
Hbl€ 00nacTn U NPOMEXYTKU MEXAY HUMU JOIKHbI ObITb OpraHW30BaHbl Tak, YTOObI akTUBHLIE 06nacTn 6bINo
nerko BbIOPaTb U PUCK NONAAAHUA HA HEKOPPEKTHYIO 00nacTb Gbin 04eHb HeGONbLUMM, OCOGEHHO AN KPUTU-
YeCcKkMX AenCTBUIA. [lomkHbl ObITb NPEAYCMOTPEHbI COOTBETCTBYIOLLME CPeACTBa ANA CONOCTaBNEHUSA NO3ULIMI
nanbLa, 0OHapyXEeHHbIX YyBCTBUTESIbHON MaTpuLIei, M aKTUBHBIX 0BnacTei, pasmeyeHHbIX Ha BUaAeoKaape.

Peakuusa 060pynoBaHusi 4OmMKHA ObITb HAAEXHOW U eAUHO00pa3sHoM, a onepaTop A0MMKEH ObiTb HEMEA-
NEeHHO NPOMHGOPMUPOBAH O KaXAOM OOHApY>XEHHOM KacaHWM U3MEHeHWeM LBeTa, NosiBNeHueM CUMBONa,
Co06LLEeHUs1 UM 3BYKOBOIO curHana. B coopmarax AormkHbI ObITb NPeayCMOTPEHbI MHAUKALUA U CUTHaNM3auus
0 HeAoNYCTUMbIX onepaumsix (HanpuMep, NpeBbiLeHUe napameTpoM AONYCTUMOrO YPOBHSA), NpeacTaBnse-
Mble B yaOOHOM Buae (Hanpumep, 0TOOpakeHUEM TEKYLLEr0 3HAYEHUSA, aBAPUINHON YCTABKN UMW NPUYKUHBI, NO
KOTOpO# AenCTBME KBanuULUPYETCa Kak HeaonmycTuMoe). BaxkHble ana ctaHuMm HeoGpatumbie onepauuu
JOIKHbI TpeboBaTb AByX KacaHui, NPOM3BOAUMBIX B TEYEHME ONPeAEeneHHOro BpeMeHu. JononHuTenbHble
TpeboBaHus k BUpTyansHbiM OY npuseaeHsl Takke B 5.2,
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MpunoxeHue A
(cnpaBouHoe)

MpuMepbl opraHnsauun HAUBUAYaSIbHbIX OPraHoB ynpaBneHus

a) MoBopoTHble NepekntodaTenu: nonoxernuns BbIKI/BKIT pacnonaratot Tak, 4tobbl nonoxexnune BbIKI Haxogunock
Ha 12 4, a nonoxeHune BKI — Ha 3 4. [oBOPOT No 4acoBOW CTperike MHULMUPYET 3anyck o6opyaoBaHus.

b) BelkntovaTenu ¢ MHAMKaLMENR pacxoXAeHWUs: ecnu STU NepekniovaTtenu ycraHaBnuealT BHE MHEMOCXEMbI, TO
NPUMEHSIT 06bl4HOe MpaBuno pacnonoxeHus nosuyuin BKI/BLIKI. Ecnu ux ycTaHaBnuBaloT Ha MHEMOCXEME, TO No-
noxexune BblKI pasmeLlatoT noa NpsMbIM YIIIOM K COOTBETCTBYIOLLEH NIMHUM MHEMOCXeMbI, a nonoxeHue BKIT — sponb
nnHun. MopoBHble NpaBuia NPUMEHSIOT U AN UHAWKATOPOB pacxoXaeHus, byab To aBToMaTU4Yeckue MHAUKATOpLl ceMa-
chopHOro TUMNa UMK ynpaenseMble BPYYHYHO.

c) MepekntodaTenu: 4ByXNO3ULMOHHbLIE MEpeKnioYaTen ¢ COCTOSHUAMMU, oTnNUYHBIMKU oT BbIKIT/BKI, pasmelyator
CUMMETPUYHO OTHOCUTENBHO BEPTUKANEHOR ocu. ECnu Kakoe-To U3 COCTOSIHMIA MOXET ObITb KBannMULMpoBaHo Kak npe-
BOCXOfsILEe MO CPaBHEHWIO C ApYTUM, T. €. TaKoe COCTOSIHME, B KOTOPOM cucTeMa bonee npouasoguTenbHa unu paboraet
B aBTOMaTU4ECKOM PeXUME, TO COOTBETCTBYIOLLYIO NO3ULIUIO pa3MeLLaloT crpasa:

«Huxe» — «Bblwey;

«HWXHWIA ananasoH» — «BepxHuiA fuanasoHy.

TpexnosnLnoHHbIe NepeknoyaTeny pacnonaratoT CUMMETPUYHO OTHOCUTENBHO BepTUKanbHOI ocn. Ecnu nmeetca
npeBoCXoAsiLLee COCTOsHNE, TO OHO JOMKHO pacrionaraTbCs crnpasa OT LieHTparnbHOW Ocu, Hanpumep:

«BHU3» — «BblIk» — «BBepx»;

«MepneHHo» — «Bbikn» — «BbicTpoy.

MHOrono3nLUMoHHbIE NepekroHaTen pacrnonararT TaK, YToObl UX MOMOXEHNS HAXOAUNUCHL CUMMETPUYHO OTHOCK-
TenbHO noauuumn 12 4. Cnepyet usberaTb Jpyrvx pacronoXeHW, 3a UCKITIOYEHNEM CrlyvaeB, Koraa Kakoe-To NonoxeHue
paccMmaTpuBaeTecs B Ka4ecTse UCXOLHOM0 UM HOPMasbHOrO.

d) KHOMKK M KHOMKN-MHAKNKATOPLI: KHOMKWU M MHAMKATOPbLI AN yNpaBIieHUs ABYMSi COCTOSHUSIMU pacnonaralot B Buge
ropu3oHTanbHO OPUEHTUPOBaHHOI Napbl. bonee npesocxoasilee COCTOSHWE pasMeLLaloT cnpasa, HanpuMep:

«OTKPEITO» — «3aKpbITO» (aBTOMATUYECKUNIA BEIKIOYaTENb);

«3akpblTo» — «OTKPLITO» (KNanaH);

«BbIKIT»y — «BKJ»;

«Cbpoc» — «HopmanbHo»;

«YpepxaHne» — «AKTUBHO»;

«Py4Hon» — «ABTOY®;

«Owmnbka» — «3aBepLUEHO.

Muorga moxeT notpebosaTbes BLIGOP UMK MHAMKALMUA TPEX COCTOAHWIA, Ha KOTOPLIN Takke pacrpocTpaHAETCs Npu-
Be[leHHOe BbiLLe NpaBuno. B nofgobHbIX cry4Yasx Tpu anemMeHTa AoMKHbI ObiTb BEICTPOEHLI B COOTBETCTBUM CO CBA3AHHBIM
C HUMK obopyfoBaHUEM.

e) Perynatopbl, KoTopble, Hanpumep, BhIMOMHAIOT NMaBHoe ynpasreHWe 3acroHKoW WNu 3aTBOPOM KnanaHa, pac-
nonaratoT Tak, 4To6bl OHU 06pa3oBLIBaNM BepTUKalbHYIO Napy, Npy STOM NpeanoyYuTaeMoe NoNoxXeHUe perynsTopa pas-
MeLLiaroT BBEpPXY, HanpuMep:

«MoBbicutb»  «OTKpbITb»  «[lOBLICUTL Xenaemoe 3Ha4yeHue»

«[MoHnautb»  «3akpbiTb»  «[MOHU3NTL XKenaemoe 3HayeHne»

Ecnn ycTponcTBO perynupoBaHus nocrne BO3AENCTBMSA Ha KHOMKY UKCUpyeTca B 3TOM paboyeM MOMOXEeHUU M
npegycmoTpeHa yHKUMA cbpoca aToi uKcaLumn, To 48 perynmpoBaHus criefyeT ucnonb3oBaTe BEPTUKANbHO OpUeH-
TUPOBaHHYO Napy KHOMOK, @ KHOMKy cbpoca pacnonaratoT creBa OT Hee Ha ropU3OoHTanbHO OCEBO NIMHWUK, NPOXoAsLLEN
Yyepes LeHTP BepTUKanbHOW napkl KHOMOK.

f) Ecnn kHonku pacnonaratoTes B BUAE MaTpuLbl MO YeTbIpe, NATb WK LWeCTk, TO NpU WX KOMMOHOBKE WCMONb3y-
IOT U3MOXEHHbIe Bbille NPUHLMUMBI pasMeLleHna Gonee NpeBOCXOfALLEero COCTOSHNUSA U KOMMOHOBKM rpynnbl OY. KHomnku
Bbl6oOpa M MHAMKATOPEl COCTOSHUIA «Py4HOe» U «ABTOMaTUYECKOE» AOSXKHEl 3aHUMaTb BEPXHIOK FOPU3OHTANBHO OpH-
eHTUPOBaHHYI Napy Mo3numnii. Huxe pasmelLaloT ABe BEPTUKanbHO OPUEHTUPOBaHHLIe Napkl YCTpoicTs. JleBasd napa
1crnonb3yeTca Ans py4HOro ynpasneHus, B TO BpeMSA Kak NpaBas napa npefjHasHaveHa Ans py4Horo UsMeHeHWs ycTaBku
perynuposaHusi. B o6oux aTux crnyvasx Gonee NnpeBoCXoAsiLiee COCTOSHWE pacrosiaratoT B BepXHel no3uumm (cm., Hanpu-
Mep, PUCYHOK HUXKe).
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Py4Hoe ABTOMaTU4ecKoe
Bonblie MoBbICUTb YCTaBKY pPerya1mMpoBaHus
MeHbLe CHU3UTb YCTaBKY peryIMpoBaHua

g) Ecnn oGopyaoBaHve cTaHUMW NoTpebyeT AOMOMHUTENbHLIX UCTIONHUTENbHLIX MEXaHW3MOB, KOTOPLIE AOSMKHbI
ynpaBnsATbCs, NGO NOSBUTCA Kackaz KOHTYPOB YNpaBneHus, nepedncrneHHble NpUHLMMLI AOMXKHEI coBntogarscs, a 4o-
NOrNHUTENbHbLIE YCTPORCTBa pasmellaTbcsl B COOTBETCTBYHOLUMX MO3ULMAX. OrpaHU4eHHOCTb NPOCTPaHCTBa He MOXET
onpaBAbIBaTE HapyLUeHUe OrnMcaHHbIX MPUHLMMOB pa3MeLleHusi. OTLenbHO CTOsILLKUE, He CBA3aHHbIe C ApYrUMM YCTPOii-
CTBaMW WHAMKATOPLI UNW YCTPOWCTBA YNpaBlieHNs pacronaratoT No LeHTpasibHO# ocK COOTBETCTBYIOLWEro 06opyaoBaHNUs
unu rpynnel o6opygoBaHus. Ecnv ogHo unu Gonee yCTPOWCTB M3bIMAIOTCS U3 MaTpULbl, TO B Hel COXpaHsAoT 06blMHOE
CTaHAapTHOe pacrnonoxeHue, a 0cBOGOAUBLIEECH MECTO He 3aHUMAIOT. OTO AenaeTcs ANs Toro, YTobbl COXpaHUTL CMbIC-
FIOBYIO HarpysKy nosuuuii, KoTopasi COOTBETCTBYET NEPEUUCTIEHHBIM BhILLE NpaBUIiaMm.
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MpunoxeHue 1A
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUMN CChINTIOYHbIX MeXAYHAPOAHbIX
IOKYMEHTOB HALWOHASIbHbLIM U MEXIOCYyAapCTBEHHbIM CTaHAapTaMm

Tabnuya JA1

O6o3HayeHNe cCblMoYHOro CreneHb Ob6o3HaYeHne N HaumeHoBaHWe COOTBETCTBYIOLLEro
MeXJyHapo4HOro AoKyMeHTa COOTBETCTBUA HaLMOHanNbLHoro, MexXrocyaapcTBeHHOro ctaHaapTa
IDT FOCT P M3K 60073—2000 «MHTepdeilic yenoBeko-
MalUWHHEIA. MapkupoBka U 0603HaYeHWs opraHoB
IEC 60073 .
ynpaBneHnsa U KOHTPOMbHbLIX YCTPONCTB. [MpaBuna Ko-
AunpoBaHus UHGopMaLMn»
IEC 60964 IDT FOCT P MOK 60964—2012 «ATOMHblE cTaHUuu. [TyH-
KTbl ynpaeneHus. [poekTupoBaHue»
IEC 61771 — *
IEC 61772 — *

IAEA NS-G-1.3:2002

s

BETCTBUA CTaHO4apTOB!:

- IDT — naeHTUYHBIE CTaHAapPTHI.

* CoOTBETCTBYIOLMIA HALMOHANBHbIA, MEXIOCYAapCTBEHHbLIA CTaHAapT OTCYTCTBYET. [lo ero NPUHATUS PeKOMEH-
AyeTcs Ucnonb3oBaTh NEPeBof Ha PYCCKUI A3bIK JaHHOro MexayHapogHoro ctaHaapTa. OduuuanbHelii nepeBoa AaH-
HOro MexayHapoAHoro crangapra Haxogutca B PefepansHoM MHDOPMaLMOHHOM POHAE CTaHAapToB.

** TeKCT [OKYMEHTa Ha pyCcCKOM A3blke JOCTYNeH Ha caiTe http://www.iaea.org/.

MpumedaHue — B HacTosel Tabnuue UCMonb3oBaHO creaytoliee ycroBHoe 0603Ha4YeHne cTeneHn cooT-
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