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MNpepgnucnoBne

1 PABPABOTAH AKuuoHepHbiM o6wecTtBoM «WNHMOpPMaLNOHHbIE CMNYTHUKOBbIE CUCTEMbI» WMEHU
akagemumka M.®. PeweTHéBa» (AO «PEWETHEB») n ®degepanbHbiM [OCYAAPCTBEHHbIM 6HOAXETHbLIM
yupexaeHmem «POCCUICKUA MHCTUTYT cTaHgapTmsaumn» (Prby «MHCTUTYT cTaHgapTusaunmn»)

2 BHECEH TexHnyeckum KOMUTETOM MO cTaHgaptusaumm 321 «PakeTHO-KOCMuU4Yyeckas TexHuka»

3 YTBEPXAEH W BBEAEH B AEWCTBWE Mpukasom ®epepanbHOro areHTCTBa NO TEXHUYECKOMY
perynuposaHui n metponorum ot 27 maa 2025 r. Ne 484-ct

4 BBEJEH BIEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALWLEero cTaHgapTa YyCTaHOB/MeHbl B cTaTbhbe 26 defepasibHOro 3akoHa
0T 29 umioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouuManbHbli TEeKCT U3MEHEeHWUN
N NonpaBoK — B eXeMeCAYHOM MH(OPMaLUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HaCTOSLLEero cTaHjapTa CooTBeTCTBYLee yBeJoMeHne byaeT
ony6/MKoBaHO B Gnvkanlem BbINyCKe eXemMecA4YHOro WMHGOPMaUUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHne U TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLnoHHON cucTeme o6LLero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
TEexXHUYeCcKOMY perynnpoBaHuio 1 MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OchopmnenHune. Y «MHCTUTYT cTaHgapTusayum», 2025

HacTosiwuii ctaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM YAacTUYHO BOCMPOM3BEEH, TUPAXUPOBaH W pac-
nNpocTpaHeH B KayecTBe opULMaNbHOIO U3gaHus 6e3 paspeweHna defepasbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui 1 MeTposioruu
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

CpeactBa op6utasnbHble

OBECMEYEHWE CTOWKOCTU ABTOMATUYECKNX KOCMUYECKWX AMMAPATOB
K BO3AENCTBUIO ®AKTOPOB 3NEKTPU3ALNN

O6uwme TpeboBaHUSA

The orbital vehicles. Ensuring spacecrafts sustainability to space charging effects.
General requirements

Jata BBepeHuna — 2026—01—01

1 O6nactb NpUMeHeHUs

Hactoawwnin ctaHfapT pacnpocTpaHAaeTcs Ha BHOBb pa3pabaTbiBaemMble W CEPUIAHO BbiMycKaemble aB-
ToMaTh4yeckne KOCMUYECKMe annapartbl U UX COCTaBHble YacTu, B TOM uyucrie cnyxebHble 60pTOBbIE CUCTEMBI,
6opToBYl0 annapaTypy, 6opToBoe o6opyAoBaHue, n ycTaHaBnMBaeT obuime TpeboBaHUa No obecneyeHunio 3a-
LW MLEHHOCTU 1 CTONKOCTW K BO3AENCTBUIO (DaKTOPOB 3/1eKTpusaunmn, 06ycnoBneHHbIX BO34eliCTBMEM NOTOKOB
3apsAXEeHHbIX YacTuL, KOCMWYeCKOro npocTpaHcTeBa B ycnosusax J1U.

HacToawwuii cTaHfapT npegHasHavyeH Ans pa3paboTyMKoB U U3roTOBUTENE aBTOMaTUYeCKNX KoCcMuue-
CKMX annapaToB U MX COCTaBHbIX YacTeil, B TOM 4yucne cnyxebHbiXx 60pPTOBbLIX cCUCTEM, GOPTOBONW annapaTtypbl
n 6opToBOro 06opyAoBaHNs, U cOaepPXUT obwne TpeboBaHMA MO 3aliMNLWEHHOCTN U CTOWKOCTU K BO3AENCTBUIO
hakTopoB anekTpmsaumu.

2 HopmMaTuBHbIE CCbIIKU

B HacToslwem cTaHgapTe MCNONb30BaHbl HOPMATUBHbIE CChIJIKUM Ha crejylouime ctaHAapThl:

FOCT 8.417 FocypapcTBeHHas cuctema ob6ecneyeHns eguUHCTBa U3MepeHnin. EguHMLbl BENNYUH

FOCT 18707 MepeMblykn AnA obecneyeHUs 3awWnTbl U3genunii pakeTHoOl U pakeTHO-KOCMUYECKOl Tex-
HUKN OT CTaTM4YecKoro afnekTpuyectsa. TeXHMYeckue ycnosus

FOCT 19005 CpepctBa obecnedyeHuns 3aWuTbl M34eNnNiA pakeTHOW U pakeTHO-KOCMMUYECKON TEXHUKM OT
cTaTuyeckoro anekTpuyecta. Ob6uwume TpeboBaHNA K MeTanausaumm n 3aseMaeHunio

FTOCT 30804.4.2 COBMECTMMOCTb TEXHUYECKNUX CPEACTB 3/IEKTPOMArHuTHas. YCTOMYNBOCTb K 3/1E€KTPO-
cTatnyeckum paspsagam. TpeboBaHWUs M MeTOAbl UCTbITAHU

FTOCT P 15.301 Cuctema pa3paboTkym M NOCTAHOBKM NPOAYKUMU Ha MPOM3BOACTBO. lMpoaykums npo-
N3BOACTBEHHO-TEXHUYECKOTO HasHavyeHuns. MNMopagok pa3paboTkm M NOCTAHOBKN NPOAYKLMM HA MPON3BOACTBO

FTOCT P 56515 AnnapaTbl KOCMMUYEeCKMe aBTOMaTnyeckne n cuctemMmbl 60pPTOBbLIE CAYXEOHble KoCcMuye-
ckux annapaTtoB. O6wune TpeboBaHUA NO 3aLULWEHHOCTU U CTOWKOCTM K BO3AENCTBUIO 3N1eKTPOU3NYECKMNX
(hakKkTOpOB KOCMWYECKOTro NpOCTpPaHCTBa M CTATUYECKOro 3neKTpuyecTBa

FTOCT P 56529 CoBMECTMMOCTb KOCMUYECKOW TEXHUKU 3nekTpomarHutHasa. O6umne TpeboBaHUsa n me-
ToAbl UCMbITAHUN

FTOCT P 56530 CoBMECTMMOCTb KOCMUYECKOW TEXHUKN 3/1eKTpoMarHutHasa. Obwune tpeboBaHnsa kK 6op-
TOBOWN KabenbHOW CeTU KOCMUYECKOW TEXHUKM

FOCT P 56531 CoBMeCTMMOCTb KOCMUYECKON TEXHUKWU 3neKTpomarHuTHasa. Nporpamma obecnevyeHus
9/1€KTPOMarHMTHOW COBMECTUMOCTU

FTOCT P 59323 (MCO 16691:2014) Cuctembl KocMuyeckue. MokKpbITUSA TepMmoperyavpylumne ana Koc-
Muyeckux annapartos. O6ume TpeboBaHun

M3gaHne opuuynanbHoe
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MpumeuyaHune — TMpu NOMb30BAHUM HACTOSMM CTAHAAPTOM LE/ecoo6pasHo NPOBEPUTL AECTBME CCbIfIoY-
HbIX CTAHAAPTOB B MHIDOPMALMOHHON cucTeme 06LLENO NOMb30BaHUA — Ha OULMANILHOM cailTe deaepasibHOro areHT-
CTBa MO TEXHUYECKOMY PETYNIMPOBaHUIO U METPOIOTMN B CETU VIHTEPHET WU N0 eXEerogHOMY MH(OPMALMOHHOMY yKa3a-
Teno «HaunoHanbHble CTaHAAapPTbl», KOTOPbI ONy6/MKOBaH NO COCTOSIHWIO Ha 1 AHBaps TeKyllero roga, v no BbiMyckam
€XeMeCsYHOro MHPOPMALMOHHOIO yKasaTens «HauuoHabHble CTaHAAPTbI» 3a TeKyLW it rog. Ecnn 3aMeHeH CCbI/TOUHbINA
CTaHZapT, Ha KOTOPbIi AaHa HeJaTMpPOBaHHAs CCbIKA, TO PEKOMEHAYETCS MCMONb30BaTh AENCTBYIOLLYI0 BEPCUIO 3TOTO
CTaHAapTa C yYeTOM BCEX BHECEHHbIX B [JdHHYI0 BEPCUIO M3MEHEHWi. ECNu 3aMeHeH CCbINIoYHbI CTaHaapT, Ha KOTOpbIN
[laHa AaTMpoBaHHas CCblfKa, TO PEKOMEHAYETCA UCMO/b30BaTh BEPCUIO TOMO CTaHAapTa C yKas3aHHbIM Bbille roAoM YT-
BepxaeHus (NpuHsaTus). Ecnv nocne yTBEPXAEHMS HACTOALEro CTaHAapTa B CCbIIOYHbLIA CTaHAApT, HA KOTOPbIA AaHa
[JaTnpoBaHHas CCblfka, BHECEHO U3MEHEHMWE, 3aTparuBarollee nosokeHue, Ha KOTOPOe AaHa CCblfika, TO 3TO MOJIOXEHUE
pekoMeHAyeTcs NPUMEHsTL 6e3 yyeTa 4aHHOTO U3MeHeHUsl. ECNM CCbIIoYHbI/ CTaHAapT OTMeHEH 6e3 3aMeHbl, TO Moso-
XEHUe, B KOTOPOM flaHa CChl/iKa Ha Hero, peKoMeHayeTcsl MPUMEHSITb B YacTW, He 3aTparvBatoLLeli 3Ty CCbI/KY.

3 TepMUHbI 1 onpeaeneHnsa

B HacTosilleM cTaHfapTe NPUMEHeHbl crefylolime TeEPMUHbI C COOTBETCTBYIOWUMMN ONpeaeneHnamMu:
31

aBTOMaTUYeCKNii KocMUYecknii annapat; AKA: Kocmuueckuit annapart, KOHCTPYKTUBHOE WCMOJIHE-
HMWe KOTOPOro He npegycMmarpuBaeT B npouecce ero PyHKUMOHMPOBAHUA Ha/M4YMe KOCMOHABTOB Ha 60pTy.
[FOCT P 53802—2010, cTtatba 110]

3.2 60pTOBaFI annapatypa aBTOMaTUYeCKOro KOoCMM4YyecKoro annapata; BA AKA: CoOBOKYMNHOCTb
3NEKTPUYECKUX, I/TEKTPOMArHUTHBLIX, 3/IEKTPOHHbLIX M ONTUYECKUX NPUGOPOB, pasmMel,aeMbiX Ha 60pTy aBTO-
MaTM4eCKOro KoOCMuUYecKoro annapaTa.

3.3 60pTOBO€ 06opyp,OBaH|/|e aBTOMaTU4YeCKOro KocMmm4yeckoro annaparta; BO AKA: TexHuuyeckune
cpefacTBa, BXoAAWME B COCTAB aBTOMaTUYECKOro KOCMMYECKOro annapara.

3.4

6opTtoBas kabenbHas ceTb; BKC: CoBokynHocTb kab6enei, npegHasHauyeHHbIX Ana 06befuHEHUS
npnéopoB B eAuHYyl cuctemy, obecneunBalLWwyo BbINOSIHEHNE MNOCPEACTBOM MPUMEHEHUA u3genuii no-
CTaBJ/IeHHbIX 3afay B 3aflaHHbIX YC/0BUAX.

[TOCT P 56530—2015, cTtatbsa 3.1]

3.5 6opToBas caAyxebHasa cucTemMa aBTOMaTMYECKOro KOCMMYECKOro anmnapata: COBOKYMHOCTb
3/1eMeHTOB 60pPTOBOro 060pyA0BaHMA aBTOMAaTUYECKOrO KOCMMYECKOro annapaTa, B3aMMOCBSA3aHHbIX Mexay
co60i Npu peanunsaunm BO3IOXEHHbIX HA CUCTEMY (DYHKUWIA.

3.6

BHYTPEHHAA 3/1eKTpu3auma: AsneHne, Bbl3biBaeM0OE NMPOHUKHOBEHUEM 3J/IEKTPOHOB BbICOKOW 3Hep-
TN CKBO3b KOHCTPYKLMIO aBTOMATMUYECKOro KOCMMWYECKoro anmnaparta U (MM) CTEeHKUM KOMMOHEHTOB, Koraa
3TW YacTUUbl MOMajalT Ha He3aseMJIeEHHble MeTasl/IMyeckue UIu OU3NEKTPUUYECKNE BHYTPEHHUE NOBEepX-
HOCTH.

[FTOCT P 56529—2015, ctaTtbsa 3.1.1]

3.7 BpPeEMeEHHasa camonojjepXxunBarLllasica ayra: BropuyHaa ayra, kotopas 3aTyxaeT faxe B c/aydae
NPUCYTCTBUA 3NEKTPONUTAHUSA.

3.8 BTOpUYHaa ayra: NpoxoxgeHune Toka OT BHELWHEro UCTOYHMKA (Hanpumep, ConHeYHoW 6aTtapewn)
no nposojsuieMy kaHany (B ToM yucne nnasMeHHomy), n3HayanbHO BO3HUKLWEMY B pe3dynbTare NnepBuyHOro
3/1leKTpocTaTnyeckoro paspsasa.

3.9 BbICOKO3HEpreTnyHble 3/1EKTPOHbI: OeKTPOHbl KOCMMYECKOro npocTpaHcTBa C 3Hepruein oT
1+10580 1 « 107 3B ecTecTBEHHOr0O NPOUCXOXAEHUA, 06ycnaBnnBalLW e NpPoUecCcbl BHYTPEHHEN 3/1eKTpu-
3auun.

3.10 andppepeHymnanbHasa 3apsgka: ABneHne BO3HUKHOBEHUS Pa3HOCTU 3/1EKTPOCTATUYECKUX NOTEH-
unanos mMexay OoTAesibHbIMW COCTaBHbIMWU YacTAMKW aBTOMAaTUYECKOro KOCMWYECKOro annaparta BC/efcTBue
BO34ENCTBUA NOTOKOB 3apPsXXEHHbIX YacTul, 06yC/NOBNEHHOE Pa3/IMYHbIMU 31eKTpon3nyecknmm ceolicteamm
MaTtepuasnos.

311 marHuTocdepHaa nnasma: nasma BHYTPUM MarHutocdepbl, o6pasoBaHHas 3/IEKTPOHAMMU U
NOHaMMN MOHOCHEPHOro U MeXnaaHeTapHOro NPOUCXOXAEeHUS.

2
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3.12 HerepmMeTu4HbIlV NMPMOOPHbIV OTCEK aBTOMAaTMYECKOro KOCMUYECKOro annapara: OTcek aBTo-
MaTMUYeCcKOoro KOCMUYECKOro annapaTa, npefjHa3HauyeHHbllii NS pa3melieHus 60pToBOro 060pyA0BaHUs aBTo-
MaTMUYeCcKOoro KOCMMYECKOro annapaTa, KOpnyc KOTOPOro BbIMOSIHEH B HETE@PMETUYHOM WCMOJIHEHUU.

3.13 HeycTOW4YMBasi BTOpMYHas gyra: BropuuHas gyra, kotopas AUTCA TO/TbKO BO BPEMS NepBUYHOIO
3M1eKTPOCTATUYECKOTO pa3psaja U 3aTyxaeT, Korfa nepBUUYHbIA 31eKTpOoCTaTUYECKMil paspag npekpawaeTcs.

3.14 o6ecrneyeHne CTOMKOCTM aBTOMATMYECKOrO0 KOCMMYECKOro annapara K Bo3aeincTsnio pakTo-
pOB asieKTpusaunmn: CoBOKYNHOCTb NPOLECCOB, NEPEBOAAWMUX Tpe6oBaHNS NO CTOWKOCTA aBTOMAaTUYECKOro
KOCMMUUYecKoro annapata k Bo3gelicTBUiO hakTOpPOB 3/1eKTpU3aunM B XxapakTepucTuku, obecneynBarwwne Bbli-
nosIHEHNE aBTOMATUYECKMM KOCMUUYECKMM annapaTtoM 3ajaHHbiX PyHKUUIA ¢ napaMeTpamMu, yCTaHOBAEHHbIMY
Tpe6oBaHUAMMN TEXHWUYECKOW AOKYMeHTauumn, B TeueHne TpebyemMoro cpoka akTUBHOrO Cyl,ecTBOBaHMUA B ycC-
NOBUAX BO3AelCTBUS (PaKTOPOB KOCMUYECKOTO MPOCTPaHCTBA.

3.15

OTKa3s: Cob6biTue, 3aknwyallweecs B HapyweHnn paboTocnoco6HOro cocToaHnA obbekTa.
[FOCT P 27.102— 2021, cTaTba 36]

3.16 nepepaTouHbI MMNeAaHC: OTHOLWEHME HaNPSXXEHNUS, N3MEPEHHOTO BO BTOPWUUYHON (BHYTPEHHeN)
Lenn KkoakcmanbHOro kabens, K TOKy B NepBUYHON (BHELWHeN) Lenn, HOPMMPOBaAHHOE Ha eAUHULY ANUHbLI NpO-
BOJa.

3.17 nnasma 3NeKTPUYEeCcKoro pakeTHoro gpuratens [ctaynmoHapHOro nnasmMeHHoro gsuratensy:
Mnasma, o6pasyuwasncsa B pe3dynbrtate PYHKLNOHUPOBAHUS 31eKTPUYECKOro pakeTHOro Agsuratens [cTaymno-
HapHOro MaasMeHHOro gBuratens)]

MpumeuaHue — Masma aIeKTPUYECKOTO PAKETHOIO ABUraTeNs [CTaLMOHAPHOTo Naa3mMeHHOro aBuratesisi] Bos-
[elicTByeT Ha aBTOMAaTUYeCKnii KocMuyeckuii annapaT B BUAE NIa3MEHHO CTPYU U HU3KO3HEPreTUUYecKol KOMMOHEHTSI.

3.18 NOCTOsAHHasA camonogaepXuBawlwasaca ayra: BropuuHaa pgyra, Kotopas He npekpaujaeTtcs,
noka AOCTYNHO BHELWHeEe 3/1eKTponuTaHue.

3.19 paboTocnoco6Hoe cOoCTosiHMe: CocTosiHMe 06bekTa, B KOTOPOM OH CMOCOGEH BbLIMOMHATL 3a-
JaHHble (PYHKUMX MU B KOTOPOM 3HAYeHUs napameTpoB, XapaKTepu3ylLlWwmnx ero CnocobHOCTb BbINOMIHATL 3a-
JaHHble PYHKUMKN, COOTBETCTBYIOT TpebOBaAHNUAM HOPMATUBHOMN UM TEXHUYECKOW AOKYyMEHTaLuun.

3.20 paguno3NeKTPOHHbIE CcpefacTBa: TexHuWyeckme cpefcTtBa, fNpefHasHaydYeHHble ANA nepejayun u
(wnn) npyema pagnoBO/IH, COCTOSAWMNE N3 OLHOTO UMM HECKOTbKMX NepegarwLnx u (Mnn) npueMHbiX YCTPONCTB,
nn6o KoMOUHaLUMKM Takux YCTPOWCTB M BKAYatklwmne B cebs BcnomoratesibHoe ob6opyoBaHue.

3.21 CTOIAKOCTb: Cnoco6HOCTL aBTOMATUYECKOTO KOCMMUYECKOro annaparta A/MTe/ibHOe BpeMs coxpa-
HATb W NPOSABNSATb CBOM (DYHKUUM, HE NMOAAAaBasCb paspyEeHW0 UM U3MEHEHUAM Mof BO34eliCTBMEM 3fek-
Tpousnyecknx hakTopoB KOCMUYECKOTO NPOCTPAHCTBA, a Takke nNpu pasBuTUM M NocC/ie 3/1IeKTpocTaTuyecknx
paspafoB Ha BHELWHEeW MOBEPXHOCTU KOCMWYECKOro anmnapara U ero BHyTPeHHUX o6bemax.

3.22 ycToumBasa BTOpuYHada gyra: [lyra, Ha6nogaemas nocse nepeBoro 3/eKTpocTaTuyeckoro pas-
pafa n xapaktepusyemasn 60MblIeRd ANINTENBHOCTbIO, YEM NEPBUYHbIA 3N1eKTpoCcTaTUYeCKNii paspsag,.

3.23 (paKTopbl 3NeKTpusaunun: BHelwHue BO3AeiCTBYyOWMUE (hakTOpbl, BO3HMKAOWME B pesysbTaTte
BO3JelCTBMS Ha aBTOMAaTMYECKW KOCMUYECKWA anmapaT MOTOKOB 3/1eKTPOHOB M WOHOB, XapakTepusyemblie
3/1eKTPOU3NYECKMM BO3AEWCTBMEM W CBA3AHHbIE C HAKOM/IEHUEM 3/IEKTPUUYECKOro 3apsfja Ha aBTomaTtuye-
CKOM KOCMMUYeCKOM annapaTte N ero CoCtaBHbIX YaCTAX U pa3BuUTUueM pas3pAaaHbIX npoueccos.

MpumeuaHune — K chakTopaMm 31eKTPMU3aLMM OTHOCATCA MarHutocgepHasl nnasma, NOTOKUM 3/1EKTPOHOB U
MOHOB €CTeCTBEHHOr0 M TEeXHOTeHHOTO MPOUCXOXAEHNUA W BbICOKOIHEPreTUUHbIe 3N1eKTPOHbI. CnefcTBUeM BO3aeicTeus
(haKTOPOB 3MEKTPU3aLMN SBNSIETCS BO3HUKHOBEHWE 3/IEKTPOCTATUYECKOTO paspsaja.

3.24 pntoeHC: OTHOWEHMEe uyucna vacTul, NPOHUKAKUWMX B 3/IeMeHTapHyl cdepy, K naowaau no-
NepeyHoro ceyeHnsa 3Ton cgepsl.
3.25

3M1eKTpocTaTUYECKMi pas3psg; SCP: MMNynbCHbI NepeHoc a1eKTPoCTaTUUYeCcKoro 3apsaa mexay Te-
namiy C pasHbIMM 3/1EKTPOCTATUYECKUMMU NOTeHUManamm.
[FOCT IEC 61340-5-1—2019, cTtatbsa 3.5]
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4 CokpalleHna n o6o3HayveHns

4.1 B HacTodAwem cTaHfapTe NpUMEHeHbl crefylolwmne cokpaleHus:

AKA — aBToMaTM4yeckunin KoCMUYeckuii annapar;

Al — aBaHMpOoEKT;

Ad®Y — aHTeHHO-hugepHoe yCTPOMNCTBO;

BA — 6opToBas annapaTtypa;

BKC — 6opToBas kabenbHasa ceTb;

BO — 60pTOBOE 060OpPYAOBaHME;

BC — 6aTapes cosiHe4yHas;

B30 — BbicOKO3aNnuMnTuyeckaa opbuta;

FCO — reocTtaynoHapHasa opbuTa;

MO — ncxofHble faHHble;

K[, — KOHCTpyKTOpCKas AOKYyMeHTauus;

KN30 — komMmnaekcHas nporpamMmMma 3KCnepuMeHTanbHOW oTpaboTku;

TN — neTHble ucnbliTaHUA,

HIMO — HerepMeTUYHbI NPUOOPHLIA OTCEK;

HWP — HayuHO-uccnepgosaTtenbckas paboTta;

H20 — HaseMHas akcnepumeHTanbHas oTpaboTka;

OKP — 0onbITHO-KOHCTpYKTOpCKas paborTa;

MMW — nporpamma n meToAuKa UCNbITAHUNR;

MH30 — nporpamMmma Ha3eMHOWN aKCNepuMeHTanbHON OTPaboTKy;

MO — nporpammHoe obecneyeHue;

NMOH — nporpamma ob6ecnevyeHus HaLeXHOCTK;

MOCT — nporpamma obecnevyeHna CTOWKOCTH;

MPIM — npoTokon paspeweHns NpUMeEHeHus,;

MO3MC — nporpamMmma obecneyeHUs 31EeKTPOMArHUTHON COBMECTUMOCTH;

PKL — paboyasa KOHCTPYKTOpCKas AOKyMeHTauus;

PCIl — pelweHune o corjiacosaHun NpuMeHeHus;

P30 — pacuyeTHO-3KCNepuMeHTanbHasa OLEHKa;

CATlP — cuctema aBTOMaTU3VPOBaAHHOIO NPOEKTUPOBAHUSA;

CAC — CpOK aKTMBHOIO CylleCcTBOBaHUS,

CK — cuctema koppekuum;

COC — cuctema opueHTaymmn un ctabmnusaunu,

CNA — cTauMoHapHbIN NNasMeHHbIA gBUraTens;

CTP — cuctema TepMoperynnpoBaHus;

CY — cocTaBHas 4acTb;

C3Il — cucrtema anekTponuTaHus;

T3 — TexHuyeckoe 3afaHue;

TIM — TexHuyeckoe npepnoxeHue;

TT3 — TaKTUKOo-TeEXHUYECcKOoe 3ajaHue;

TY — TexHuyeckme ycnosus,

®KM — drakTopbl KOCMUYECKOTO NPOCTPAHCTBA;

OBTWN — 3kpaHHO-BakyymMHasa Ten/ion3onauusa;

OKB — 3nekTpoHHas KOMMNOHeHTHasa 6asa;

OMW — 3neKTpOMarHUTHbIA UMNYNbC;

OMI1 — aneKkTpoMarHnTHoe none,;

OCP — 3nekTpocTtaTtuyeckuin paspsg;

CDR — kputuyeckoe paccmoTpeHue npoekta (Critical Design Review);

PDR — npepaBaputenbHoe paccmoTpeHue npoekTta (Preliminary Desing Review).

4.2 B HacTofAWeM cTaHgapTe NPUMEHEHbl cnegyowme o603HavyeHus:

e — 3apapg 3/1eKTpoHa;

Fluxl — nnoTHocTb BbIXOASILErO UHTETPASLHOTO NOTOKA M3 COTOBOW NaHenu u NaacTUHbl NAUTbl AMT6;

Flux2 — nnoTHOCTbL BbIXOAALWEIO MHTETPaNbHOro NOTOKA W3 COTOBOW MaHenu, nAacTuHbl NAUTbl AMT6 ©
neyaTHon nnatbl BA;

/| — Tok, npoTeKawwWmnii B neyaTtHoli nnate BA;

j1 — nonHaa NAOTHOCTb MOTOKA 3/1€KTPOHOB, OCAX/AEHHbIX B neyaTHoli nnaTte BA.
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5 O6ume nonoxeHusi

5.1 AKA Ha aTtane /1IN (pyHKUMOHMPYET B YCNOBUAX BO3AENCTBMA Ha Hero hakToOpoB 3/eKTpu3ayuu.
TunoBble TpeboBaHMA K BO3AENCTBUIO hakTOpPOB 3afnekTpusauum npusegeHol B A.l.

B npouecce /I AKA n ero CU, B Tom yncne BA n BO nogcuctem, noaBepratoTcs BO3AENCTBMIO MOTOKOB
3N1EKTPOHOB M MOHOB KOCMMWYecKoi (marHutoctepHoi) nnasmbl. CornacHo cBefeHuaM, npeacTaB/€HHbIM B
[1], npn B3ammMopencTBMM nnasmbl C KOHCTPYKLMOHHBIMWU MaTepuanamu BHelwHell noBepxHocTu AKA Bcneg-
CTBME CJ/IOXHON reoMeTpuy MOBEPXHOCTMW, Pasnynusa B OCBELLEHHOCTM W 3nekTpodhuanyeckux napamerpax
pas3/siM4yHbIX MaTtepuasoB BO3HWKAET HepaBHOMepHOe pacnpegeneHne 3apaja (guddepeHynanoHas 3apag-
Ka) Ha noBepxHocTn AKA, a Takxe HepaBHOMepHasa 3n1eKTpu3aunmsa KOHCTPYKLMOHHbIX MaTepuasoB MNoBepx-
HOCTMW, KOTOpPble NPUBOAAT K BO3HUKHOBEHUIO OCP.

Mpy BO3AENCTBUM KOCMMUYECKOW Nna3mbl MPONCXOANT HAKONMEeHUe 3apsaja 1 pasButme 3apagHo-paspsasa-
HbIX MPOLECCOB B KOHCTPYKLuUM BA n BO, nmelLWwmnx B CBOEM COCTaBe OTKPbITble 3/1IeMeHTbl U3 AUanekTpuye-
CKMx maTepuanoB (ontuyeckune npubopbl COC, anektpooborpesatenu CTP, A®Y, aBuratenbHbie YyCTAHOBKN U
ob6opynoBaHue CK, HeakpaHUpoOBaHHble AaTyuku, TepMoperynupylolne nokpoiTua, naHenn BC).

Ha ananekTpuyeckmx martepuanax, KOHTaKTUPYKOLWNX C KOCMUYECKOl nna3Moi, NpouCxXoasaT 3apsAafHo-
paspsfHble npoueccbl M BO3HUKAKT 3NeKTPOMarHUTHble NoMAsA U TOKU, BAUAKLWMe Ha hyHKLuMOHUpoBaHMe BA
n npusoaAl e K BOSHUKHOBEHUIO HaBeeHHbIX BbICOKOYACTOTHbIX NOMEX0BbIX uMNynbcoB B BKC AKA, uTo AB-
naeTca NpUYMHOW HapyweHusa pabotocnocobHocTU BA, umetoweli 31eKTpUYECKyo CBSA3b C UCTOYHUKOM DCP.

Mpu BO3aelcTBUN Ha NOBepXHOCTb AKA BbICOKO3HEPreTUYHbIX 3/1EKTPOHOB KOCMMWYECKOro MpPOCTpaH-
CTBa BO3MOXHO BO3HWKHOBeHUe 3(h(PeKTOB BHYTPEHHEN anekTpusauum anemeHToB BA, pacnonoXeHHON Kak
BHYTpPU, Tak u cHapyxun AKA. Bcnepncrteme 4yero BO3MOXHO pas3Butue BHYTpu BA n BO, nmewuwmx B CBOEM CO-
cTaBe npubopHbie Kopnyca, usgenusa 3Kb n neyaTtHble nnatbl, ICP.

MepeyeHb 1 ypoBHM (haKTOPOB 3NEKTPU3auunm MoryT 6biTb YTOYHEHbI C y4eTOM Tuna opbuThl akcnnya-
Taumm AKA.

[Ona noBbllWeHNa AOCTOBEPHOCTU AelcTBYylOlW el Mmogenm Bo3aelicTBMa (DakTopoB 3/eKkTpu3aummn, a Tak-
Xe onepaTuBHOrO KOHTPONS BO3AeWCTBMA (hakTOpOoB anekTpusauum Ha AKA B xode HaTypHOI akcnnyatauum B
peanbHom BpemeHu, B coctaB AKA pekomeHAYIOT BKAOYeHNne BA KOHTpona napameTpoB 3anekTpusauuu, npu
YC/NOBUN TEXHUYECKOW BO3MOXHOCTU peanunsaumu nm Hanuuusa cooTBeTCTBYLWMX pecypcoB AKA.

5.2 Ansa obecneyeHunsa ctolikoctn AKA n ero CY, B Tom yucne BA n BO k Bo3geiicTBUO (hakTOpOB 3/1€ekK-
Tpu3auummn onpegensatnT n @opmynupyT TpeboBaHusa no ctolikoctn AKA (CYH AKA, B Tom uucne BA n BO)
BO34EeNCTBUIO (DAKTOPOB 31eKTpusauuu.

Tpeb6oBaHMA NO CTOMNKOCTM K BO3AEWCTBUIO (DakTOPOB 3/1eKTpusaLumnm 3afalT MCcXxoas U3 yCnoBuUn pyHK-
unoHnpoBaHnsa AKA, BA n BO ¢ yyeTom Tpeb6oBaHuil HaszHayeHUs BA n BO 1 KOHCTPYKTUBHOTO MCNOMHEHUSA.

5.3 Tpe6oBaHua no ctoinkoctn AKA un ero CY, B Tom uncne BA n BO, k Bo3gelicTBUO (PakTOPOB 3/1E€KT-
pusauun 3agalT B fOKYMeHTauun Ha pa3paboTky (cneundukaums Ha BHeWHne Bo3geincTeua Ha AKA n ganee
cneundukaynsa Ha paspabotky CU AKA), B TT3 (T3) Ha AM/TMN (CY AM/CY TN) van TT3 (T3) Ha OKP/HNP
(CU OKP/CY HWNP) no co3pgaHnto KOCMWYECKON CUCTEMbI UM KOCMMUYECKOTO KOMMNEeKca U B AOKYMEHTaLMUN Ha
paspaboTky T3 (UA) Ha AKA n B T3 Ha pa3paboTky CY AKA.

MpumeuaHue — TpeboBaHUS NO CTONKOCTU K BO3AEWCTBUIO (hakTOPOB 3/1€eKTpU3aLmmn ans cepuitHo nsrotasnu-
BaeMbIx AKA n ero CH, B Tom uncne BA n BO, 3agatoT B TT3 (T3) Ha pa3paboTKy, 1 Tpeb6oBaHUA A0/HKHbI ObITb BKIHOYEHbI
B TY ¢ nocnefywwmm npucsoeHnem nutepbl «O» 1 Bbille.

6 lMopsgok obecneyeHns CTOMKOCTU K BO3AENCTBUMIO (PAKTOPOB 3/1eKTpusaunm

6.1 Mopsapok obecrneyvyeHnss CTOMKOCTN aBTOMATUYECKOIN0 KOCMMYECKOTO annapata
M ero CocTaBHbIX YacTel K BOSAeﬁCTBMIO I'IOBerHOCTHOVI aNeKTpmnsaynm

6.1.1 TwunoBble Tpe6oOBaHWA MO CTONKOCTM K adphekTaM MOBEPXHOCTHOWN 3NeKTpu3aunnm nepeyuncneHsbl
BA.2 — AS.

6.1.2 C uenbo MUHUMU3aALMUKN BO3LEeWCTBUA (pakTOpPOB NOBEPXHOCTHOM 3nekTpu3aunm B YacTu Bbibopa
MaTepuanoB cnepyet pykosoactsosaTtbea 7.3.

6.1.3 Ha aTtane Bbinycka PK/[ Ha BA n BO pa3paboTumkom nposoautca P3O CTOWKOCTM K BO3AENCTBUIO
MarHutoc)epHoOn nnasmbl B COOTBETCTBUU C 7.4.

B pamkax P3O cTOWKOCTU NPOBOAMUTCA aHaNn3 BbINONHEHUS TpeboBaHWii NO BbIGOPY MaTepuanos, KOH-
CTPYKTUBHOMY MUCMNOMIHEHUIO U MeTannusaunn BA n BO. OkoHYaTenbHoe 3aknyeHne 06 yctoinunsoctn Kk CP

5
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JaeTcsa nocne NOATBEPXAEHUA CTOMKOCTU Ha 3KCNepMMeHTaNbHbIX UK ONbITHbIX 06pasuax u nocse nposeje-
HWA UCNbITAHUA NpuM BO3AENCTBUM MarHuTocepHol nnasmbl. Heo6Xo4MMOCTb NPOBEAEHNA UCNbITAHUA Npu
BO34ENCTBUM MarHnTocepHoli nnasMmbl onpegensercsa pesynbtaramu P30.

6.1.4 ABTOHOMHble ucnbiTaHua BA n BO Ha cToikocTb k Bo3aeicTemuio ICP nposoasaT no NMMU B cooT-
BeTCTBUM C 7.5.

6.1.5 VcnblTaHUS KOHCTPYKLMOHHbIX MaTepuasioB Npu BO3LENCTBUM MarHuTocepHoi nnasmbl NPOBO-
AAT Npu HEO6XO4UMOCTU YTOUHEHUS YPOBHSA 3/feKTpusauum matepuanoB, NPUMEHSAEMbIX B KOHCTPYKUumn BA,
BO, AKA Ha cneumnanbHbIX CTEHAAX, UMUTUPYHOLLNX BO34eCTBME DakTOPOB aneKkTpmnlaynm (NOTOKN 3apsiKeH-
HbIX YacTuu).

6.2 [Nopsiaok o6ecrneyeHns CTOMKOCTU aBTOMATUUYECKOrO KOCMUYECKOro annaparta
N ero CoOCTaBHbIX YacTel K BO34elCTBMIO BHYTPEHHEN 3/1eKTpusauunm

6.2.1 BbICOKO3HEpPreTUYHble 3NeKTPOHbl (C aHeprvel or 1 m105 g0 1 ¢ 107 3B) 6yayT npoHMKaTb BO
BHYTpeHHI0 4Yactb AKA u ero CY, B Tom uncne BA n BO. locne NPOHUKHOBEHUSA OHM OcaxpakwTca B AU-
anekTpukax (meyaTHbIX naaTax) WM Ha He3a3eMJ/IeHHbIX NpoBOAHMKaX. Mpu nnoTHoCcTM Toka 6onee 0,1 nA/cm2
BO3MOXHO BO3HWKHOBEHWE BHYTpeHHuUX DCP Ha 61u3nexawme npoBoAHUKM. Ecnn NpoBOAHMKOM ABAAKTCA
BbIBOJ, kopnyc (Hanpumep, MeTaannyeckniic unu meTtann-kepamuka), paguatop umsgenuns IKb, DCP mMoxeT
Bbl3BaTb €0 OTKa3, Tak Kak, ec/im NPOBOAHWUK BeAeT K YYBCTBUTE/IbHOMY nopaxaemoMy 3/IeMeHTy WauM Ha-
X0AMTCH B HENOCPEACTBEHHON 6/IM30CTU OT HEro, 3TO MOXEeT Bbl3BaTb paspylwleHne WAu NOBpeXAeHue uenu.
Bo3gelicTBue faHHOro paktopa xapaktepHo 4ns opouT Bbiwe 1500 Km.

6.2.2 TunoBble TpebGOBaHNA NO CTONKOCTU K aphekTamM BHYTPEHHEN 3nekTpusaunum npuseneHsl B A.4.

6.2.3 Ha astane Bbinycka PKA Ha AKA un ero C4Y, B Tom uucne BA n BO, umerwwnx B cBOeM cocCTaBse
npubopHble kopnyca, usgenus KB n neyatHble nnatbl, pa3paboTunkom nposognTca POO cTOWKOCTU K BO3-
OelCTBNIO BbICOKO3HEPTeTUYHbIX 3/1eKTPOHOB B COOTBEeTCTBMM C 7.4. Ee pe3ynbTaTbl NpeAcTaBAAT B Kaue-
cTBe oTAaenbHoro pasgena B P30 ctolikoctn AKA n CU AKA, B Tom unucne BA n O k Bo3aencTenio pakTopos
anekTpmulaumn.

B pamkax P3O onpenensitoT Be/IMYNHY YPOBHA 3KpPAHMPOBAHUA KOHCTPyKunelt BA n ee AOCTATOYHOCTb
Ansa obecneyeHns 6e30nNacHOro ypoBHA Toka B neyaTHoi nnate. MNMpumep P3O cToiikoctu BA u BO Kk Bo3geit-
CTBUI0O BbICOKO3HEPTEeTUUYHbIX 3/IEKTPOHOB NMPUBELEH B NpUNoxeHuun b.

6.2.4 [nA MHOTOCNOWHbIX KOHCTPYKUWUI W Kabeneih ¢ AN3NeKTPUYECKONn m3onsauuein npoBoasT pacuer
BO34ENCTBUA BHYTPEHHEN 3nekTpusauuy ¢ OLEHKOW BEPOATHOCTU BO3HUKHOBEHUS BHyTpeHHero OCP B u3o-
nauynn BKC. NaHHbIli pacyeT pekoMeHAyeTcsa NpoBoAuTb B pamkax P20 Ha ypoBHe AKA un ero CY, umerouwmnx
B cBOoem cocTaBe BKC.

6.3 Mopsaok obecneyeHnsi CTOMKOCTM COJTHeYHbIX 6aTapeli K BO34eNCTBMIO BTOPUYHOIO
Ayroo6pasoBaHus

6.3.1 BTOpuYHble AyrK, NOAMNUTbIBAEMblE WCTOYHMKAMMW nuTaHna AKA, ABNAIOTCA CYWECTBEHHbIM MNO-
BpexXgalwmm MexaHn3MoM, MOCKOJSIbKY WCTOYHWK NUTAHUA MOXET NOABEPrHYyTbCA KOPOTKOMY 3aMblKaHUK W
HapyweHuio paboTocnocob6HocTu. K nospexpgaembiMm CY AKA, B Tom yncne BA n BO, oTtHocATcA BC u cooT-
BeTcTBylOWMe venn CII, TOKOCbEMHbIE KOJIbLA NMPUBOAHbLIX MexaHu3dmoB BC, y3/bl 31eKTPUYECKUX CUNOBbLIX
yCTaHOBOK U ABuUrateneli, a Takxe BblICOKOBOJIbTHbIe MCTOYHUKN MUTAHUSA.

6.3.2 Llenb 3agaHuA faHHbIX Tpeb6oBaHuii — n3bexatb 06pa3oBaHNA YCTOWUYNBbLIX BTOPUYHbBIX AYT U
MX BO3AENCTBUA Ha CONTHEYHble MaHesn, a Takke NpeAoTBpaTUTb CHUXeHNe xapaktepuctuk C3M B uenom
BCNeACTBME BO3AEeNCTBUS BTOPUYHLIX Ayr. Huxe npegctaeneHa tunosas (hOpMYy/MpOBKA AaHHbIX Tpeb6o-
BaHMWIA:

«BC B LEenoM AoJ/KHa MCKIoYaTb BO3MOXHOCTb BO3HMKHOBEHUA AYrOBbIX pa3pAafoB nMpu BO3LENCTBUU
MarHuTocthepHoOn nnas3mbl, MOBEPXHOCTHbIX DCP, BbICOKO3IHEPTETUYHbIX 3N1eKTPOHOB U nnasmbl CMO».

«CTokocTb BC Kk gyroo6pasoBaHulo fo/xHa noaTBepxgatbcd P3O M aBTOHOMHLIMU MCMbITAHUAMMU
(Heob6xoAMMOCTb onpeaenseTcsa nNo pesynbtatam P30O)».

6.3.3 lMoBepxHOCTHasA 3nekTpusauna u, Kak cnepcreve, npotekaHne paspagHbix npoueccos Ha CH BC
NPONCXOAAT NOCTOAHHO Npu akcnnyataunm AKA Ha opbute. K BC ¢ HanpshkeHnem 10 B n meHee TpeboBaHus
no CTOWKOCTU K BTOPUYHOMY fyroo6pa3oBaHuio fonyckaeTca He NpeAbaBnaTb. Pe3ynbTaTbl 3KCNEepUMeHTanb-
HbIX UCCnefoBaHUli, MOMYYEHHbIX AN Pa3/IMYHbIX KOMOUHALNA HANPAXEHUS U CUAbl TOKa, NpuBefeHbl B Npu-
noxexHun B.

6
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7 MeTtogonorusi obecneyeHnsi CTOMKOCTM aBTOMAaTUUYECKOro
KOCMMYECKOro anrnapata K BO34einCcTBMO 0akTOPOB 3/1eKTpu3aumnn

7.1 Tpeb6oBaHMA MO CTOMKOCTU K BO3A4ENCTBUIO (DAaKTOPOB 3/1EKTpU3aLmnm

TpeboBaHMA NO CTOMNKOCTM K BO3AEWCTBMIO hakTOPOB 3afiekTpusauum, nossonswume obecneyntb pabo-
Tocnocob6HocTb AKA un ero CY, B Tom uyucne BA n BO, Ha npoTsaxeHun sBcero CAC, 3afal0T B COOTBETCTBYIO-
wen gokymeHTauum cornacHo 5.3. Tpe6oBaHMSA N0 CTOMKOCTM K BO34ENCTBUIO MOBEPXHOCTHOW M BHYTPEHHEN
anektpulaumn Ha AKA un ero CY, B Tom uyucne BA n BO, npuBegeHbl B A.2 — A.4. TpeboBaHuA, npeacras-
neHHble B A.5, 3ajalTca Ha ycmMoTpeHune paspabotumka AKA un ero CU, B Tom ynucne BA n BO, n asnsawTcA
o6A3atenbHbiMK AnA BA, nmelouwen anektpuyeckne ceasm ¢ BO, AnanekTpuyeckme matepuanbl KOTOPOro He-
NOCpPeACTBEHHO KOHTAKTUPYKT C MarHMuTocepHoi nnasmoii.

MpumeuyaHne — [lonyckaetca He NpeabsaBnAaTbL TpeboBaHusa kK AKA n ero CY, B Tom uncne BA n BO no cToli-
KOCTW K BO3AEWCTBMIO MarHUTocepHoi nnasmbl (Npunoxenne A, A.2), a 3agaTb TO/IbKO TPe6OBaHUA MO CTOMKOCTM K
Bo3geicTemio DCP B COOTBETCTBUM C AENCTBYHOLLE HOPMATMBHOM AOKYMEHTauuelh 1 NpoBoAUTb 3KCNEPUMEHTAsSIbHYHO
oTpaboTky AKA n ero CY, B ToM uncne BA n BO, Ha cTOIMKOCTb K Bo3geicTeuio SCP.

BbinonHeHne Tpe6oBaHMn CTONKOCTM K BO3AENCTBUIO (haKTOPOB 3/1eKTpu3auum, npMBefeHHbIX B MpUIo-
XeHuun A, nogTeBepxagaetca npu paspabotke AKA n ero CY, B 1om yncne BA n BO, B cooTBeTcTBUM ¢ TT3 (T3),
UX NoATBEPXAEHNE BHOCAT B TEXHWYECKY AOKyMeHTauutw. Mpu cepuiiHo nsrotaBnmsaeMbix AKA un ero CY,
B TOM yucne BA n BO, o6bem ¥ NOPALOK U3FOTOB/IEHUA U UCNbITAHWA OroBapvBalT B cneunanbHbIX NYHKTax
TY NN NHbIX OKYMEHTax Ha U3roToB/ieHWe CepuiiHbiX nsgennii. MeponpusaTnsa no gekBannugmkaumm cepunHo
nsrotasnmeaemblx AKA, CH AKA, BA n BO onpegensT ncxoaa M3 U3MeHeHWUin B TpeboBaHMAX K yCNOBUAM
akcnnyartauumm, coctaBa AKA, KoHCTpykuun BA, BO 1 nx aneKTpuyecknx MHTepgencos.

7.2 MeponpuaTtusa no o6ecrneyeHnio CTOMKOCTU K BO3AeCTBUIO (DAKTOPOB 3/1eKTpuU3aumnm

7.2.1 CrToikocTb AKA Kk BO3aeiCTBUIO PakTOPOB 3siekTpu3aunmn obecneynBaeTcss COBOKYMNHOCTbIO Mpo-
BOAMMbBLIX MEPONPMATMIA Ha aTanax paspaboTtkm PKA n H30O B cootBeTcTBMM ¢ TOCT P 15.301, a Takxe npo-
€KTHO-KOHCTPYKTOPCKNMU peleHns MU, MPUHATbBIMU C Y4eTOM BO3A4elicTBMSA DakTOPOB 3/1eKkTpusaumu.

7.2.2 TIpPOEKTHO-KOHCTPYKTOPCKUMMU pelleHnammn, obecneymBawwumm crtoinkocte AKA Kk BO3AelicTBUIO
hakTopoB 3afiekTpusauunu, ABAAIOTCA:

- peweHnsa no BbIGOPY KOHCTPYKLUOHHbLIX MaTtepunasnos;

- pelweHusa No KOHCTPYKTUBHOMY ucnonHeHuw CUY AKA;

- peweHnsa No B3amMHOMY pacnonoxeHunto CY AKA, nogBepraeMbix BO34eACTBUIO (DAKTOPOB 3/1€KTPU-
3auumn, n CU AKA, obycnaenuBawLwmx 3To BO3geincTeune.

7.2.3 K meponpuatnam no ob6ecnevyeHnto CTONKOCTU K BO3AelCTBUIO (DAKTOPOB 3NeKkTpusauum, npoBo-
AnmblM Ha aTtanax PKA n H30, oTHocATcA:

- 3ajaHue Tpe6oBaHuin B T3 (MU[) Ha AKA, T3 Ha paspabotky BA, BO n MPMN (PCMN) no o6ecneyeHunto
CTOMNKOCTN K BO3AENCTBMNIO (haKTOPOB 3nekTpusauunu;

- paspab6oTka u Bbinyck otyeta no P3O cTolikocTn AKA B LenoM K BO34elicTBUIO (hakTOpOB 3siekTpusa-
umm (MarHutocdepHas niaasma, NOTOKM 3aPSXXEHHbIX YacTUL, U BbICOKOIHEPreTUYHble 3/1eKTPOHbLI, CNEeACTBU-
eM KoTopbix fABnsetca ICP), c yueTom napameTpoB op6uThil);

- paspaboTka W Bbinyck oTtyeTa no P3O ctoiikoctn CY AKA, B Tom uncne BA n BO, K BO3AENCTBUIO
hakTopoB asekTpusauunm (MarHuTocepHasa nnasma, NOTOK 3apsXeEeHHbIX 4acTul, W BbICOKO3HEPreTUYHble
9/1eKTPOHbI, CNneAcTBNEeM KOoTopbix aBnseTcd SCP 1 BbICOKOYACTOTHbIE NOMEXOBble UMNY/bChl)1);

- pa3paboTka KOHCTPYKTUBHbIX pelleHunii no 3awmnte oT dakTOpPOB 3/eKTpusaunu;

- BHeceHune B PK[ KOHCTPYKTMBHbIX pPELIEHMA No 3awmnTte oT hakTOpPOB 3/1eKTpMU3aLuu;

- oTpaxeHue B T/, peanusaummn KOHCTPYKTUBHbIX peLleHUn no 3awmnTte oT hakTOpoOB 3eKTpmusaunm;

- NMpoBeAeHne aBTOHOMHbIX ucnoiTaHnini CUH AKA, B Tom yucne BA n BO, Ha CTOMWKOCTb K BO34ENCTBUIO
OCP (06s3aTenbHbI BUA UcnbiTaHnii);

- nNpoBefAeHne UCMbITaHWA AU3NEeKTPUYECKUX U KOMMNO3UTHbIX MaTepuanosB, He NMPUMEHSAEMbIX paHee,
Ha CTOWKOCTb K BO34EACTBUIO MarHUTOCEepHOi nnasmbl (HEOGXOA4UMOCTbL onpegenstoT pesynstatamm P20);

1) OtyeT no P30 crtoitkoctn AKA n CY AKA, B Tom uncne BA n BO, K BO3aeincTBuio hakTopoB 3/1eKTpusaunmn go-
nyckaeTcs BblNycKaTb Mpu pacuyeTe cToinkocTn K ®KI.
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- NpoBefeHne UCNbITAHUA ANINEKTPUYECKUX U KOMMNO3UTHbIX MaTepuanoB u BO, ranbBaHU4Yecku cBS-
3aHHbIX C 3nekTpuyecknmn yenamm BKC, c uenoio onpegeneHua napamMeTpoB NOMEXOBbLIX UMNYbCOB OT 3CP,
NHXekTupyemblx B BKC (HeobxognmocTb onpeaensatwT pe3ynbtatamu P30);

- npoBefeHne ucnboiTaHnii AKA Ha cTOMKOCTb K Bo3gencteuio D CP1I).

7.2.4 Mpn Bbinycke PK/[, BbIMOJSIHAKT CAefylUWMe OCHOBHbIE MEPONPUATUA, KOTOPbI€ MO3BOJIAT MUHU-

MU3MpoBaTb 3P EKTbI d1EKTpU3aLun:

- kopnyca BA npoekTupylT kak knetky ®apages, ecnm 3TO He NPOTUBOPEYUUT BbINONHEHUIO LENeBoi
hyHKUMKN. KOHCTPYKTUBHO Kopnyca BA, 6/104Hble 1 KabGesbHble YacTu COeANHUTENEN, aKpaHbl kabenemn fonx-
Hbl 06pa30BbIBATb 3/IEKTPUYECKN HEMPEPbLIBHYIO 3KPAHUPYIOLLYIO NOBEPXHOCTb;

- COCTaBHble YyacTu kopnyca npuéopa LO/KHbI 6bITb MEeTanIN3NPoBaHbl Mexay cob6oi, cam Kopnyc npu-
6opa mMeTannnsnpoBaH c KoHcTpykumnein AKA. CnepyeT nsberatb «Nocief0BaTe/IbHONO COEANHEHUS» NpU Me-
Tannusauuy Kkopnycos npuéopos c kopnycom AKA, npeAnoyTUTeNlbHO MeTannuM3mposBaTb kopnyca npubopos
OTAENbHO APYT OT Apyra;

- NPUMEHEHNE AU3NTEKTPUYECKUX MaTepuasoB JO/HKHO 6bITb MUHUMA/IbHBIM, KOHCTPYKTUBHbIE AN3NEK-
Tpuyeckne martepuasibl LO/DKHbI UMETb @HTUCTATUYECKOE NOKPbITUE 3@ UCK/TIOYEHNEM TEXHMYECKN 0OOCHOBAH-
HbIX CNy4yaes;

- AnaneKkTpuyeckne martepuasnbl Ha MeTannmyecknx (MPoBOAALLMX) NOAT0XKAX (B TOM Yuc/ie n nakokpa-
COYHble MOKPbITUA) AO/DKHbI UMeTb yaenbHOe 06beMHOe conpoTuBaeHne He 6onee 1+ 109 Om mwm;

- mMaTtepuasnbl Ha AU3NEKTPUYECKUX NOoANM0XKKAX (B TOM YMucne U NakoKpaco4YHble NMOKPbITUA) AOXKHbI Me-
TannuanpoBaTbCA NO KpasMm M MMeTb yAeslbHOe NMOBEPXHOCTHOE conpoTuB/ieHue He 6onee 1 - 108 Owm;

- B coctaBe BKC AKA pgna obecneyeHus HeNnpepbIBHOCTW 3KpPaHMpoOBaHWA HEOO6XO0AMMO MCNO/b30BaTb
coeguvHUTENN, UMeLWwmne 3NeKTPONpPoOBOASALL YD NOBEPXHOCTb, & Takke 3KpaHWpoBaHHble 3/1eKTpuYeckne ka-
6enn. BKC AKA MoXeT 6biTb BbINMO/IHEHA C OAHUM 3KpaHOM NN6GO C ABYMA — BHELWHUM U BHYTPEHHUM,;

- B coctaBe BKC AKA npumeHSAOTCA 3N1eKTpONpoOBOAAUWNe, IKpaHMpyLW e coeanHuTenmn, obecneyu-
BallliMe HeNnpepbIBHOCTb 3KpPaHMPOBaHUA: «Kopnyc npubopa — coefWHUTENb — BHELWHWUI 3KpaH Kabensa»;

- npu npoekTnpoBaHun n pazpabotke BKC AKA Heo6xo4umo npefycMoTpeTb MeTannnsauntio BHELWHUX
3KpaHOB Kabenen ¢ KOpNycoMm 3/IEKTPUYECKOTro coeanmHuTensa B cootseTctBumn ¢ FOCT P 56530. BbiBOg BHELW -
Hero akpaHa kabena Ha KOHTaKT 3/1eKTPUMYeCcKoro coeguHUTeNs He A0onyckaeTcs;

- COBMEeCTHasa npoknajka B O4HOM 3KpaHe MHMOPMAaLUNOHHBIX U CUIOBBLIX Leneli ncknyaeTcs;

- uenu MaTpuUyHbIX KOMaHA He AO0J/KHbl MMEeTb ra/lbBaHMYEeCKON CBA3M C KOPMyCOM,;

- Ha 3aTane BbINyCKa ¥ COrnacoBaHna 06LWUX I/TEKTPUUYECKMX CXEM, CXEM 3NEKTPUYECKUX NPUHLMNnanb-
HbiX, PK[ Ha BKC AKA npoBoAAT aHasn3 npaBuabHOCTU pa3paboTku c6opok BKC ¢ TOUkM 3peHuns 3awmTbl OT
afiekTpusaunm;

- BCE KOMNO3WTHbIe W AM3NEKTPUYECKMe maTtepuasibl, NPUMEHSAEMbIE Ha MOBEPXHOCTAX KOHCTPYKLMMK
AKA, 0O/DKHbI NMPOATM UCNbITAHWSA Ha 3/1€KTPU3YyeMoCTb. MpUMEHEHMe Takux mMaTepuasioB GO/IKHO NPOUCXO-
OVTb C y4eTOM pe3ynbTaToB UCMbITAHWUIA;

- cnocobbl meTannusaumum BA, BO, BKC un pgpyrux 3nemMeHTOB KOHCTpykuuun AKA, BbINONIHEHWE
3/1eKTPUYECKNUX CcOoeanHeHuli un TpeboBaHMA K BefMYMHAM NEepexofHblX COMPOTUBAEHUA  [OMXKHbI
cooTBeTcTBOBaTh MFOCT 19005. MpegnoyTuTenbHbIM CNOCO60M MeTannusaumum ABASeTCS MmeTannusauuns
yepes 3/1eMEeHT KpenaeHns Uan KOHTaKT NOBEPXHOCTE;

- Koprnyca TeXHOJIOTMYEeCcKMX coefuHuTeneid [OMKHbl O6biTb 3aKpbiTbl MeTaN/IMYEeCKMMU KpblKaMW,
obecneumBarwLWwMMun nNepexogHoe conpoTuBaeHne c kopnycom coegunHutensa nin AKA He 6onee 3 mOwm;

- B cocTaBe matoB OBTW ucnonb3ywTCA MNAEHKW C ABYCTOPOHHel MeTannusauvein. MeTannumsnposaH-
Hble C/ION NAeHOoK matoB 3BTW (B TOM yucre MOKPbITUIA BHELWHEN NOBEPXHOCTU) AO/XHbI 3/1EKTPUYECKN coe-
OUHATbCA € kKopnycoMm AKA B Toukax meTannusauum nocpefcTBOM nepemMbiuek B cooTBeTcTBuu ¢ FTOCT 18707;

- BCe 3/1eMeHTbl KOHCTpyKUuun AKA, B ToM yncne matel 9BTU, nnowagbto 6onee 0,2 M2 u gnnHon 6onee
0,5 M f0/KHbI 6bITb METaNNU3NpoBaHbl. B TeXHNYECKN 060CHOBAHHbIX CriyvyasaX, AN YyBCTBUTENbHON kK SCP
BA n BO, gonyckaeTcss mMeTas/iM3MpoBaTb 3/IEMEHTbl KOHCTPYKUMN AKA MeHbLNX pa3MepoB W naowagei;

- oTpaboTka cToinkocTn BA n BO k Bo3geiicTBuio OCP obecneunBaeTcss aBTOHOMHbIMU UCNbITAHUSAMN
no cneunanbHbiM MMW (06a3aTenbHbI BUA UCNbITAHWA). B TEXHUYECKM 060CHOBAHHbIX CalyyasaXx No peleHunto

1 VcnbiTaHMa Ha cToiKoCTb K Bo3genctBuio OCP AKA u ero CUY, B Tom uucne BA n BO, npu cepuiiHoM
BOACTBE A0MNycKaeTCcs NPOBOAUTb He AN BCEX CEPUMHbIX U3LEeNWi, a TONbKO AN OAHOr0 TUnonpeacTaBuTens naptuu
n3genunii. Konumuectso TunonpeactaBuTesnieli N 4acToTy UcnbiTaHnin onpegensoT B TY n KN30 Ha nsgenve, gonyckaercs
nposegeHune ncnoitaHmii CH AKA, B Tom uncne BA n BO, Ha cToKoCTb K Bo3geicTBuio DCP B cocTaBe AKA.
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rofoBHOro paspa6oTumka AKA akcnepumeHTasnbHOe NoATBepxAeHue TpeboBaHWil No cTtoikocTn Kk ACP ansa
BA n BO gonyckaeTcsi NPOBOAWTbL B COCTaBE U3AEeNNii BEPXHETO YPOBHSA;

- cToiikocTb AKA B uenom Kk Bo3gelictBuio ICP nopteepxpaeTcs Ha aTtane KOMMNAEKCHbIX 3/1ekTpuye-
cknx (anekTpopagmoTexHuyeckux) mcnoiTanmin AKA.

7.2.5 BbinonHeHne TpeboBaHuii no crtoilikoctm BC kK BTOpMYHOMY gyroo6pasoBaHui obecneymBaeTcs
cnefylowmMmMn MeponpuaTUAMHN, BbiNONHAEMbIMUK Ha 3Tane pa3paboTku PKA:

- Bblbopom maTepuanoB BC u3 coobpaxeHUin MUHUMMU3aLUM BO3AENCTBUA (PaKTOPOB 3/1eKTpM3aumu;

- BBeAEHUeM AononHutTenbHol nsonsaumm CY BC, Ha KOTOPbIX BO3MOXHbI MpoLecchl Ayroo6pasoBaHus;

- BBEAEHMEM COCpefOTOYEHHOl pPe3nCTMBHOW pas3BsA3kM Mexay kopnycom AKA un kapkacom BC, npu
YyCNOBUU, UYTO WNHA aneKTponnutaHna AKA nmeeT NpAMylo 3N1eKTpUUYecKyo cBA3b ¢ Kopnycom AKA.

Bbi6op mMeponpuATMiA HEOBXOAMMO OCYLW EeCTBAATb UCXOAA U3 TEXHUYECKOW BO3MOXHOCTU WX peanusa-
umun. fjonyckaeTcs UX COBOKyMHas peasnu3auuns, a Takxe Kaxhoro n3 HMWX no oTAesIbHOCTHU.

7.3 Bbibop maTepuanos

7.3.1 Ansa obecneyeHnss MuUHuUMulauumnm guddepeHynanbHoOn 3apagkm KOHCTPYKUUM U UHTEHCUBHOCTU
pa3psaaoB crefyeT UCNONb30BaTb Matepuasibl C HAMMEHbLIEW CTENEHb 3/1eKTPU3yeMoCTH.

7.3.2 Bce maTepuasnbl BHEWHWX NOBEPXHOCTEN, NCNONb3yeMble npu narotosneHnn AKA n ero CUY, B Tom
yncne BA n BO, AO/MKHbI COOTBETCTBOBATbL TpeboBaHMAM NO MOBEPXHOCTHOMY M 06bEMHOMY YyAeslbHbIM CO-
NPOTUBNEHUAM:

- 06beMHOe yaenbHOe conpoTuBsieHne — He 6onee 1 - 109 Om mwv;

- NOBEPXHOCTHOE yAesibHOe COonpoTuMB/ieHNne — He 6osiee 1 « 108 Owm.

MpumeuyaHue — [laHHOe TpeboBaHMWE He OTHOCUTCS K TAaKOKPACOYHbIM MOKPbLITUAM, UCMNOMb3yeMbIM 4715 Map-
KMPOBKM AeTaneii.

B TexHnyeckn 060CHOBAHHBIX Cyvyasax JOMNYyCKaeTCA NPUMEHATb Matepuasnbl € 60NbWNUMU 3HAYEHNAMU
06bEMHOTO M NOBEPXHOCTHOTO YAE/bHbIX CONPOTUB/EHUA C y4eTOM OTPaboTKM AaHHbIX MaTepuanos NM60 unx
aHasoroB Ha 3/1eKTPM3yeMOoCTb B YyC/IOBMAX BO3AelicTBMA (DaKTOPOB KOCMWYECKOrO MPOCTPaHCTBA, Bbl3biBalo-
WuUx anekTpusauymio. Ha 6ase gaHHbIX UCNbITaHUI OCYL,EeCTBAAT BbIGOP MaTepnasnoB C HAMMEHbL UM MOTeH-
uManom MOBEPXHOCTU, MUHUMA/bHON cpefHel aMnNAnMTyA0l HanpsXeHua paspsafgHOro MMnynbca u 4acToTol
paspsfoB, a Takke Haumbosiee yCTOWYMBBLIX K ferpagaLunum CBOMX XapaKkTepucTuk.

MaTepuansl BHeWHUX noBepxHocTein AKA n ero CY c uyenbio ob6ecneyeHnss CTOMKOCTM K BO3LEWCTBUIO
(hakTopoB 3feKTpusaLunuy pekoMmeHayeTca Bbl6bupaTb N0 anroputMy, NpuBeAEHHOMY B npunoxexHun I.

7.3.3 OCHOBHOIi xapakTepucTUKOW 3akpaHupylowero matepnana BKC asnseTcs nepepatouHbiii mmne-
faHc. O ekTUBHOCTbL 3KpaHMpoBaHUA kabens 3aBUCUT OT HArpy3oK MPUHUMAIOLWeER NUHUN N He ABNAsSeTCS
CO6GCTBEHHON XxapakTepuUCTUKOW MaTepuana.

MepefaTtoyHblli MMNeAaHC IKpPaHUPYLWNUX MaTepuanos, oTpaxawwmnii apeKTMBHOCTb UX IKpaHUpO-
BaHWs, ONMUCbIBAETCA COBOKYMHOCTbIO (PU3NYECKUX ABMEHUN, 3aBUCALWMX OT napameTpoOB N KOHCTPYKTUBHOTO
MCNONTHEHNA 3KpaHa, Ha OCHOBAHUW KOTOPbIX MOXHO NPOBECTU aHaANNTUUYECKYI OLEHKY 30 (DEeKTUBHOCTM 3Kpa-
HWPOBAHWA TOrTO WIW WHOTO NpeasiaraemMoro K NpuMeHeHuo Martepuana.

MaTtepuansl BHewHUX akpaHoB BKC AKA fo/XHbI MMeTb 3 PEKTUBHOCTL 3KpaHuposaHua sHe HIMO
AKA — He meHee 40 gb, BHyTpu HIMO AKA — He meHee 35 gb Ha yacTtoTe nomexoHecyu,ero nossa 30 Mrlu.

MpumMmeuaHne — [lonyckaeTcs NPUMEHEHUE IKPAHMPYIOLLUX NIETEHOK Y MaTepunanos ¢ KO3 (PULMEHTOM 3Kpa-
HUPOBaHWSI MEHee yka3aHHOro B c/iyuyae obecneveHusi cTolikocT BA npu aTom. Takxe AOoNycKaeTcsl He aKpaHUpPOBaTh Ka-
6enn BHYTpu oTCceKOB AKA B criyuae, ecnu afiekTpusanmus kabenei n BA BHyTpM oTceka UCK/IIOUYEHA € YYETOM KOHCTPYKLMK
OTCEKOB.

Mpy NnpuMeHeHUn akpaHupywwux matepmanos B BKC AKA BHelwWHNI akpaH A0/XeH obecneuynsartb ad-
heKTUBHOCTb 3KpaHNPOBaHWA B COOTBETCTBUM C TpeboBaHUAMU HacToswero nogpasgena. fpu orcytcTenu B
JOKyMeHTax Ha nocTtaBky matepuana (TY v cTaHAapTbl), N1aHUPYEMOro 6biTb UCMO/Ib30BAHHbLIM KaK 3KpaHu-
pylowunin matepuan, gaHHbix 06 ahPEeKTUBHOCTN IKPAHNPOBAHNSA OT 3/TEKTPOMArHUTHbIX Moneli AO/HKHblI 6bITh
npoBefieHbl UCNbITAHWUSA MO ONpefesieHNt0 3TUX XapakTepucTuk.

7.4 3JTan BbINycka AOKYMeHTaLn B ob6ecneveHmne CTOIMKOCTM aBTOMATMUYECKOro KOCMUYECKOTO
annaparta n ero coctaBHbIX yacTei K BO3gelicTBuio thakTOpOB 3neKkTpusaynm

7.4.1 Meponpuatusa no obecneyveHuto crtoiikoctm AKA n ero CH, B Tom uncne BA n BO, Kk Bo3aeincTeuio
hakTOpOB 3nekTpulaumm npoBoAAaT B cooTBeTcTBMM c MOH, MOCT u KN30 (MH30). B cooTBeTcTBUM C
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FOCT P 56529 ponyckaeTcsa oTpaxaTb gaHHble meponpusatna B MO3IMC (gna AKA HayyHOro m coymanbHo-
3KOHOMMYECKOro HasHayeHuns). MO3MC paspabatbiBatoT no FOCT P 56531.

7.4.2 K pokymeHTauum no obGecneyvyeHU CTOMKOCTW K BO3AENCTBUIO (DaAKTOPOB 3/1€KTpu3auum OTHO-
cATca:

- MO3MC (npu HeobxogumocTu), MOH, MOCT n KN30 (MH30) AKA n ero CU;

- oT4yeT no P3O crolikoctn AKA un ero CY, B Tom uyncne BA n BO, k Bo3geicTBUI0O (DaKTOPOB 3/1€KTPU-
3auuu;

- MMW AKA un ero CY, B Tom yucne BA n BO, Ha Bo3pelictBue DCP1);

- MMW CY AKA Ha BO3geiicTBMe MarHutocqepHoin nnasmbl (HEO6XOAMMOCTbL OonpeaensieTcs pesynbTa-
Tamn P30);

- OoTyeTbl/NMpoTOKONbLI MO UcnbiTaHnam AKA u ero CU, B Tom ynucne BA n 602)

- KHWra utorosoro ortyeta o rotoBHoctn AKA Kk JIN nn6o ee aHarnor.

7.4.3 Ha aTanax 3CKM3HOro NpoekTa, aBaHnpoekTa (TEXHUYECKOro npeasioxeHus) paspabartbiBalOT KHU-
ry, B KOTOPOW [O/DKHbI 6bITb M3/10XEHbI: aHannM3 BO34elCTBYOWMX (PaKTOPOB KOCMUYECKOTO MPOCTpaHCTBa U
TEeXHOTeHHbIX (hakToOpoB, MeTOAO0/OIMA, MeTOAbl U CpefcTBa 3alunTbl, o6ecneyeHus U NOATBEPXAEHUSA CTOl-
kocTn AKA K ykazaHHbIM chakTtopam B npouecce paspaboTkn, H3O u /I, npeactaBneHa npeaBaputesibHas
P20 cToiikoctn AKA n ero CUY, B Tom ynucne BA n BO, npeanoXeHbl OpraHM3aulMoHHO-TEXHNYECKME Meponpu-
ATUA, peannsaumnsa KOTopbIX NO3BOMIUT rapaHTUpoBaTb U NOATBEPXAaTb HafexHoe PyHKunoHnposaHne AKA n
ero CY, B Tom uncne BA n BO, Bo Bpems JIM B TeyeHne 3agaHHoro CAC Ha uenesoi opbuTe.

7.4.4 KoHTponb MeponpuaTuii, cogepxawmnxca B MOIMC, MOH, KN30 (MH30) u NMOCT AKA u ero
CU, B Tom uucne BA n BO, B yactn obecneyeHnss CTOMKOCTM K BO3AENCTBUIO (hakTOPOB 3/eKTpU3aynm ocy-
WeCcTBAAKT B COOTBETCTBUM C NOPALKOM, YCTAHOB/NIEHHbIM B opraHu3aunn. KoHTpoAb 3aknwyaeTca BO BHe-
CEHMN OTMETOK O BbINO/THEHUM MEPONPUATUI B coOOTBETCTBYHWME pa3gensl MO3MC, MOH, KN30 (MH30) un
MOCT B KoHuUe atanos PKA n H3O.

7.4.5 P30 cTtoinkoctn AKA n ero CY kK Bo3aeiicTBuo hakToOpoB 3/1eKTpmnsayum npoBoasaT pa3paboTyn-
kn AKA n CY cooTBeTCTBeHHO, Ha aTane PK/[ (PDR) n koppekTupyloT nocsie 3agepweHunsa atana H30 (CDR)
(npn Heob6xoaMMOCTH).

7.4.6 P30 cTtoiikocTn AKA nero CY npoBOoAAT C LEeNblo BbIABIEHUS COOTBETCTBUA TpeboBaHMAM, Npeab-
aBnsiemMblMm B T3 1 geiicTByoweii HOPMaATUBHOW N TEXHUYECKOW JOKYMEHTaLUN, MEPONPUATUSAM, peasin3oBaH-
HbiM B KA. B pamkax P30 npoBoAAT aHann3 NpPpUMEHEHHbIX MaTepuanos, AOCTATOYHOCTb 3KpaHWpOBaHUSA
N MeTannausauumm, cnocob peanusauum 3N1eKTPUYECKUX MHTepdelicoB, pacyeTbl BHYTPEHHEW 3anekTpusauumu
(npn Hanunuumn TpeboBaHuii B T3), a Takke NPMBOAAT pPeKOMEHAAaLWN U MepPOonpuUATUA NO KOPPEKTUPYIO LM
Mepam B c/lydyae HeCOOTBETCTBUA TpeboBaHUAM.

Ona nosblWweHNsa TO4YHOCTM pe3ynbtatoB P3O pekoMeHAyeTCA MCNONb30BaTb YUCJ/IEHHbIE METOAbl
aHanusa, CAMP, a Takke cneuynanmsmpoBaHHoe MO u yucpoBblie Mogenu.

7.4.6.1 AHanus (pesynbTatbl POO) cToitkocTn AKA gosxeH cogepxaTb cnegywumne pasgens:

1) Tpe6oBaHMUA CTOWKOCTU C YPOBHSAMYU BO3AeWCTBUA (DakTOPOB 3anekTpusauum, npegbasnsembie kK AKA;

2) meTtogonorua obecnevyeHusa crtolikoctn AKA n ero CY k Bo3gelicTButo (hakTopoB 3nekTpmusaumnm;

3) nopsgok noaTBepxaeHna ctoikoctn AKA n ero CHY k Bo3geincTenio hakTopoB 3fiekTpusayuu;

4) P20 ctoitkocTn AKA 1 CCbIZIKM Ha JOKYMEHTauunto, NoATBEpPXAalLlWy cTolikocTe CYU AKA.

7.4.6.2 P3O0 crolikoctn CU AKA, B Tom uncne BA n BO, gomxHa umeTb CAeaylLWy CTPYKTYpY:

1) Tpe6oBaHMsA CTONKOCTM C YPOBHAMW BO3AeNCTBUA (haKTOPOB 3/neKTpusauuun, npeabsBrasgembie K
CY AKA, B Tom uncne BA n BO;

2) aHasn3 KOHCTPYKTMBHOro mncnosHeHnsa CY AKA, B Tom unucne BA n BO;

3) P30 croiikoctn CY AKA, B Tom uncne BA n BO, K BO3A4E€WCTBUIO MarHUTOoCcepHoW niasmbl U No-
BEPXHOCTHbIX ICP;

4) P30 cToiikoctn CY AKA, B Tom ynucne BA n BO, Kk BO34eACTBUIO BbICOKOIHEPreTUYHbIX 3/IEKTPOHOB
(ecnn paHHoe Tpeb6oBaHMe nNpenbABNSAETCA B COOTBeTCTBYWeM T3, cneundukaumm, KOHTpakTe u T.n.);

1) MM CY AKA, B ToM uncne BA, BO, gonyckaeTcsi paspabaTtbiBaTb B kKa4ecTBe OTAENbHOro pasgena wav npuno-
XeHunsa B MM BepxHero ypoBHs M60 B KavyecTBe OTAE/IbHbIX JOKYMEHTOB.

MMW ucnbitaHnii CY AKA, B Tom uucne BA n BO, foXHbl 6bITb COrnacoBaHbl C NpeanpuaTMeM — paspaboTymMKoMm
AKA.

2) OTyeTbI/NPOTOKOLI NO pe3ynbTataM ucnbiTaHnin CH AKA, B Tom uncne BA n BO, 40/MKHbI GbiTb COrnacoBaHbl C
npegnpuaTnem — paspabdotumkom AKA.
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5) P30 cTo#ikocTn BA K BO34ENCTBUIO HaBELEHHbIX BbICOKOYACTOTHbIX MMMNY/bCOB BO BXOAHbIX-BbIX0OA-
HbIX Lenax (ecnu fgaHHoe Tpe6oBaHue NpeabABAeTCSA B COOTBETCTBYOWMNX T3, cneyndukaynm, KOHTpakTe u
T.N.);

6) BbIBOAbI U 3aKN0YEHUA NO pe3ynbTaraM nposBegeHHol P3O, Bkauyaa onpegeneHne Heo6xo4nMMocCTu
nposeAeHus ucnoiTaHnin CH AKA, B Tom uncne BA n BO, Ha CTOKOCTb K BO3AEWCTBMIO (DAKTOPOB 3/M1E€KTPU-
3auuu.

7.4.7 3aBepwamwmm atanoMm paboT nNo obecrneyeHUo CTOWKOCTU K BO3AEWCTBUIO (PakTOPOB 3/1EKTPU-
3aunn ABNAETCSA BbIMYCK KHUIM MTOrOBOro oTyeTa 0 rotoBHocTM AKA Kk JIM nn6o ee aHanora, B KOTOPON gaHo
3akiryeHne o ctoilikoctn AKA un ero CY, B Tom uncne BA n BO, npuBegeHbl cBefgeHUs 0 pesysbTaTtax npose-
OEHHbIX paboT No faHHOMY HanpaB/eHWIO B paMkax co3gaHnsa AKA n gaHo 3aknwdyeHune o gonycke AKA k IN.

Ona BA n BO UTOroBbIMW OTYETHLIMU AOKYMEHTaMu SABAAKTCA oTyeTbl No P3O (aHanwusbl), oT4eTbl O
cTolikocTn Kk ®KI, oTueTbl MO UCMbITAHUAM. B OKOHYATeNbHbIX peAakunax AaHHbIX JOKYMEHTOB AOJIXEH ObiTb
caenaH O4HO3HauYHbIA BbIBOA O cTOMKOCTM BA n BO Kk Bo3aelicTBui0 (hakTopoB anekTpusaynm B COOTBETCTBUM
C NpeabsABAEHHbIMU TPeb6OBaHUAMMN.

7.5 JOTtan npoBefeHUA Ha3eMHOW 3KcnepmmeHTaan0|7| OTpa60TKVI aBToMatTn4yeckoro
KOCMUMYECKOro anmnaparta un ero CoCtaBHbIX yacTel Ha CTOWKOCTb K BOS,EI,GVICTBI/IIO CbaKTOpOB
ANeKTpmnsaunn

7.5.1 WVcnbiTaHMAa Ha CTOWKOCTb K Bo3gencTtButo DCP aBnsAwTcA ob6s3atenibHbiM 3aTanom H30O AKA un
ero CY, B tom uncne BA n BO. [laHHble ucnoliTaHna nposofAT no NMMW B cooTBeTCTBUKU C TpeboBaHUAMMU
MOCT, MO3MC, NMOH, KN30 (MH30) AKA u ero CY, B Tom uncne BA n BO, n tpe6oBaHNnAMM HacToOALLEero
cTaHgapTa.

7.5.2 MeTponornyeckoe obecnevyeHne ucnbliTaHuii cnegyeTt ocywecTBNSATb B COOTBETCTBUU C AEWCTBY-
IOWMMN HOPMATUBHLIMW AOKYMEHTaMy rocy4apcTBEHHON cucTemMbl o6ecnevyeHnss equHCTBA N3MEPEHUIA.

PesynbTatbl U3MEpPEHUA B XO04e UCMbITAHUA HEOOGXOAUMO BblpaXaTb B Y3aKOHEHHbIX eAuHNLax BenyuH
B cooTBeTcTBUM ¢ TOCT 8.417 u npeactaBnAaTb C ykazaHWEM 3HAYEHUI XxapakTepUCTUK NOrpeLHoOCTn name-
peHuit B cooTBeTCcTBMU C [2]. NcnbiTaTenbHoe o6opyfoBaHue JO/MKHO GbiTb aTTeCTOBAHO.

7.5.3 Ha atane H3O npoBoAAT cneaywuine paboTbl U UCMbITAHUS:

1) ncnblTaHWSA KOMMO3UTHbLIX U AU3IeKTPUYECKMX MaTepuanoB, NOKPbLITUA U KOHCTPYKLUI Ha X OCHOBE
B YCNOBUAX MMUTALUN BO3AENCTBUA MarHMTocepHoi naasmbl (MOTOKa 3/1€KTPOHOB M APYrUX akTopos, BAU-
ALWMNX HA a1eKTpulauno mateprnanos). HeobxoaumocTb onpeaensaoT pesynbtatamu P30O.

Mpn faHHbIX UCNbITAHUAX MPOBOAUTCA KBaNuU@uUKaLMA KOHCTPYKLMOHHBLIX OAU3/TIEKTPUYECKUX MaTepua-
N10B M NOKPbITWIA B YCNOBUAX MMUTALNN BO3LENCTBUSA MarHutocepHol naasmbl. Mpu ncnbiTaHMAX NPOBOASAT-
CA U3MEpPEeHNA XapaKTepucTuK 3apafHO-pa3psaHbIX NPOLECCOB B MaTepmnanax n noKpbITUAX.

Mpy AaHHbIX UCMbITAHUMAX AO/XHbI OblTb ONpefeneHbl XapakTepucTukn 3apafHO-paspAafHbIX npouec-
COB B KOHCTpyKumMn BO, napameTpbl HABOAWMbIX BbICOKOYACTOTHbIX MOMEXOBbLIX MMMNY/NbCOB, MPUXOAALLNX HA
BXOAHble-BbIX0AHble uUenu BA. Mo pe3ynbTaraM faHHbIX UCNbITAHUMA Ha OCHOBE MapaMeTpOB BblCOKOYACTOT-
HbIX MOMEXOBbIX UMNY/NbCOB NpoBoautcs POO nomexoycTtoinunesoctu BA. Mpu Heo6X0AMMOCTM NMPOBOAAT pa-
60Tbl MO pa3paboTke U BBeJEHUIO HEOOXOANMbIX METOLOB U CPEACTB 3aliUThl.

McnbiTaHNA KOMMNO3UTHBIX WM AU3NEKTPUYECKUX MaTepuanos, NOKPbITUA U KOHCTPYKLUIA HA MX OCHOBE B
YCNOBUAX UMUTaLUN BO3A4eACTBUA MarHutocepHoil nnasMbl NMPOBOAAT B UCMbITaTeNbHbIX LeHTpax (McnbiTa-
TenbHbIX nabopaTopunsax), akkpeaMTOBaHHbIX B 3afaHHOW 061acT feATeNbHOCTU U MMELWMNX ANLEeH3N0 Ha
ocylw,ecTB/ieHNEe KOCMUYECKON AeATENbHOCTHU.

Mpy nabopaToOpHbIX NUCMbITAHUAX MaTepnanosB Ha BO3felicTBMe (PaKTOpPOB 3NeKTpM3aLnum pekoMmeHayeT-
CA MCNoMb30BaTb MOHO3HeEpreTuyeckme nyykn 371€KTPoHOB C aHeprueli ot 30 go 100 k3B 1 NAOTHOCTbIO TOKa
Ao 1 HA/cm2 gna mmuTtaummn ycnosuin B30, T'CO u KpyroBbix opbuT, 06yC/IOB/EHHbLIX MOHM3aumneli. CornacHo
[3], [4] anA wMmuTauun ycnosuii Bo3aeicTBmsa (pakToOpOoB 3/eKTpu3auum B aBpopasbHbIX 30HaX gonyckaetcs
yBennyeHne njaoTHOCTU Toka A0 10 HA/cM2, Npyu aHeprnm anekTpoHos A0 50 k3B, Ha KOpPOTKMe nNepuoabl Bpe-
MEHN B COOTBETCTBMU C BPEMEHHbIMU MHTEpBasnaMu HaxoxaeHnsa AKA B faHHOW 061acTM KOCMUYECKOro npo-
cTpaHcTBa (Kak npaBuno, He 6onee 10 MUH);

2) B cnyvyae nNpuMeHeHuUs 3akpaHupywwux matepunanos B BKC AKA 6e3 gaHHbIX No adheKTUBHOCTH
9KpaHMpoBaHUA B AOKYMeHTauuum Ha nocTtaBky matepuana (TY v cTaHfapTbl) Ha SKpaHUpyOLWWA matepuan
NPOBOAAT UCNbITAHUA C LeNblo onpegeneHus adh@EeKTUBHOCTM 3KPaHUPOBaAHUA NpU BO3A4ENCTBUM 3/1EKTPO-
MarHUTHbIX Nonen. icnbiTaHWsa aKpaHUPYOLWMX MaTepuanoB NPOBOAAT B UCMbITaTeNbHbIX LeHTpax (McnbiTa-
TenbHbIX nabopaTopuax), akkpeAUTOBAHHbIX B 3afaHHOV 06/1acTU A€ATENbHOCTU M UMELWMNX IMLEH3NIO Ha
ocylecTB/lIeHMe KOCMUYECKON feAaTenbHOCTH;

n
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3) aBTOHOMHbIe ncnoiTannsa CY AKA, B Tom yncne BA n BO, Ha cTOWKOCTb k Bo3gelicTButo SCP.

McnbiTauna BA n BO Ha cToiikocTb Kk Bo3geincTBuio OCP npepgHasHavyeHbl 418 NOATBEPXAEHUA CTOMNKO-
CTU K BO34ENCTBUIO (PakTOpPOB 3sieKkTpu3aummn, apekTUBHOCTN CPEeACTB 3alnTbl, BbIOPAHHbLIX NMPU MPOEKTM-
poBaHuun, paspaboTke 1 U3rOTOB/EHUMN.

Paspa6oTumkn CY AKA, B ToM yucne BA n BO, NpoBOAAT UCNbITAHUA Ha CTOWKOCTb K Bo3geincTeuio ICP
no cneyunanusanpoBaHHbiM MMW. TunoBasa meTtoguka mcneiTaHuini BA n BO npueepeHa B NpunoxeHun [.

Kabenu, ucnonb3yemble Npu aBTOHOMHbIX ucnbliTaHnax BA n BO Ha 3CP, fO/KHbI N0 KOHCTPYKTUBHOW
3aUMTe OT 3/1eKTPOMArHUTHbIX NOMEX COOTBETCTBOBATL kabenam wTtaTHon BKC AKA.

Mpn Heob6xogammocTu paspaboTumk paspabaTbiBaeT U BHeApseT HeobxoAuMmMble MeTOoAbl WM cpepcTBa
3alKnThI.

McnbiTanna CY AKA, B Tom yucne BA n BO, Ha cTOWKOCTb K Bo3gelictBuo CP MoryT 6biTb NpoBeeHbl
B MCNbITATeNbHbIX LEeHTpax (MchnbiTaTenbHbiX NabopaTtopusax), akkpeauToBaHHbIX B 3afaHHOW obnactm gesn-
TENbHOCTN M UMEKLWNX NNLEH3NI0O HA OCYLW,EeCTB/IEHNE KOCMMNYECKON AeATeNbHOCTH.

McnbiTaHusa CYH AKA, BA 1 BO BbINONHAKT NyTeM NPsSAMOro U KOCBEHHOro (Henpamoro) 3CP. McnbiTaHnsa
NPoBOAAT C NCNOJ/Ib30BAHNEM reHepaTopoB, co3jallnx Tpebyemble YpoBHU HanpsxeHna OCP, nogknwyae-
MbIX Yepe3 pa3psafHble uenu (C 3afaHHbIMU HOMWHaNaMuW eMKOCTel M COnpoTUBNEHMN). FeHepaTop NOAK/IO-
yalT K ykazaHHbIM B MM mecTam (TOYkam) Ha BHELHEW MOBEPXHOCTU UCMbITbIBAEMOW annapaTtypbl;

4) 3aBepwalwmnm atanom, noaTesepxgarownum 3 PEKTUBHOCTb NMPUHATBIX Mep, ABAAKTCA UCNbITAHUA
AKA Ha cTOoinkoCTb K BO3geicTBmMio OCP Ha aTane KOMNAEKCHbIX 3/IEKTPUYECKUX (3N1EeKTPOpaSNOTEXHUUYECKNX)
ncnblTaHuii. MpoBOAAT KOHTPO/Ib NPAaBU/ILHOCTM NPOEKTUPOBAHMA N n3rotosneHns BKC AKA n 60pToBbIX CNy-
xebHbix cuctem AKA. UcnbiTaHna AKA Ha SCP pekomeHAyeTCHA OCYLW,EeCTB/IATb HENPAMbIM (KOCBEHHbIM) BO3-
pevictemem Ha BA, BO, BKC AKA nyTem BO34eiiCTBMA 31€KTPOMArHUTHLIM NOMEM OT MCKPOBOrO paspsga Ha
pacctosaHuu oT 0,03 m go nosepxHocTu AKA. B npouecce npoBeAeHNSA UCMbITAHW BbINONHAETCS aBTOMaTN3Nn-
poBaHHas oueHka pabotocnocobHocTu BA n BO. MecTa Bo3aeincTemsA Ha AKA yTOUHSIOTCS Ha 3Tane Bblinycka
MMW. B cnyyae aHOManbHOTro PyHKLUMOHUPOBaAHMA kakoli-nnb6o CY AKA (BA, BO) ucnbiTaHna npekpawarwT u
npoBOASAT aHanus, ycTpaHeHne NpuMYMH aHOMasaun 1M NOBTOP MCMNbITAHWUNA.
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MpunnoxeHue A
(pekomeHgyemoe)

Tpeb6oBaHMA MO CTOMKOCTM K BO3AENCTBUIO NMOBEPXHOCTHOM N BHYTPEHHE 3/1eKTpu3annm

A.1 AKA nero CY, B Tom uncne BA n BO, B npegenax CAC f0/MKHbI (PYHKLMOHMPOBaTb B YCNIOBUSAX BO3AENCTBUS
cnefyrowmx akTopos 3/1eKTpu3aLmuu:

- mMarHutoctepHas nnasma;

- BbICOKO3HEPreTUYHbIE 3N1EKTPOHbI;

- MOTOKW 3N1EKTPOHOB U MOHOB €CTECTBEHHOIO U TEXHOTEHHOIO MPOUCXOXAEHUSA.

CnepacTtBmeM BO3AeiCTBMA (DAKTOPOB 3/1eKTpU3aLm SABASETCA BO3SHUKHOBEHNE MOBEPXHOCTHbIX U BHYTPEHHNX SCP
N HaBeAEeHHbIX BbICOKOYACTOTHbLIX NOMEXOBbIX MMMNY/IbCOB BO BXOAHbIX-BbIXOAHbIX Lensx BA oT Bo3gelicteus 3CP. MNepe-
YeHb BO3AENCTBYOLWMX (DAKTOPOB 3/1EKTPU3aLMM ONPeAEeNsaoT B COOTBETCTBUM C TUMOM U napameTpaMy OpouTbl 3KCnay-
ataumn AKA.

A.2 AKA nero CU, B Tom uncne BA n BO, AoMmKHbI COXPaHATb CBOU XapaKTepPUCTUKM Npu BO3AENCTBUM NOTOKOB Mar-
HUTOCEPHOI NAasMbl 1 3aPSXKEHHbIX YaCTUL, ECTECTBEHHOIO Y TEXHOTEHHOIO MPOUCXOXAEHUSA, KOTOPble SABASAOTCA BHELU-
HUM yCNOBUEM [/15 BO3HUKHOBEHWNSA NOBEPXHOCTHbIX DCP co criefylowmmMy napameTpamMmm, COOTBETCTBYHOLWMMU «XyALlemy
cnydato» Ha 'CO:

- KOHLLEHTPALMA DITEKTPOHOB ...eietieetiiiitteteteaeaaaaaiteteeeeeeaaaaaastseeeeeeesaaanseeeeeeaeeaaannneneeeeaeeaaannnns 1,12 « 106 m~3;

- CPEOHAA FHEPTUA B TEKTPOHOB ...uuiieiiiiieeiiiiiiiit ettt e ee e e st e e e e e s s s e e e et e e e s s s s b e e bt eeeesaaannnrnnes 1,2 « 104 3B;

- KOHUEHTpauus MOHOB..... 0,236 m10e mM~3;

- CpefHAs 3Heprus NOHOB 2,95 « 104 3B.

A.3 AKA unero CY, B Tom uncne BA n BO, fomkHbI COXpaHATb paboTOCNOCOOGHOCTL NPU BO3LENCTBMM NMOBEPXHOCT-
HbIX OCP, ABASOLWNXCA CneAcTBMEM B3auMOAENCTBUSA MarHUTocepHon nnasmbl C KOHCTPYKLMOHHBIMWU MaTepuanamu, co
cnefylwmMm XxapakTepucTmkamu, He NpeBblaoLLnmu:

- HanpsXXeHne Pa3PALHOTO MMITYITBCA ..uuuuutttieeeiiiiiiiiteeeeeaaiiiinrr e et e e e e s eeeeesaaannbreeeeeeeenas 20 «B;

- TOK B PA3PALHOM MMITY TTBCE ciiiiiitiiieieeeeeeaiiitttee e e e e e e e st e e e e e e e s bbb e e e e e e e e e aabb e e eeeeeeeeaansnnnnnees 100 A;

- A/INTE/NIbHOCTb UMMY/bCca ToKka Ha yposHe 0,5 aMnauTy4HOro 3HavyeHns paspsgHoro

LY 17 L1 Y o1 DU P PP PPPPPPPPPPPPN ot 2 ml0_8p0 1+10-6 ¢
- ANUTeNIbHOCTb (PpOoHTa MMMy/ibca Toka Ha yposBHe 0,1—0,9 amnanTygHoro

Tz = L LTS 1 ISR oT 1+10-9 go 1+10~7 c;
- OHEPIUA B PASPALHOM UMITYITBCE ..eeiiiiieeiiiiitteieeaeaaaaaaitteeeeeeeasaaabbeaeeeeesesaaatseseeeaeeaaaaansnnseees 0,2 Ox;

= YACTOTA PABPALOB cuuiiitiiieieee e et ettt eeasaaaebee et eeeaaaa s ssae e et eeeeeaaaanaeeeeeeeesaaaannbeeeeeeeeeaaannnnnneeeeeas 1,10 nam 50 Twu.

A.4 BA v BO, umetowme B cBoeM cocTaBe NpubopHble Kopnyca, n3genns Kb u neyaTHble naaTbl, A4O/HKHbI COXpa-
HATb PaboTOCNOCOGHOCTL NPV BO34EWCTBUM Ha NOBEPXHOCTb AKA BbICOKO3HEPreTUYHbIX 3/1IEKTPOHOB C XapakTepucTuka-
MW, NpuBefeHHbIMK B Tabnimye A.l.

Ta6nunuya Al — XapakTepuCTUKN BbICOKOIHEPTETUYHbIX 3N1EKTPOHOB

YpoBeHb 3Heprun E, MaB MnoTHOCTL MoToKa, cM 2¢C lecp 1
0,225 83 o8
0,315 4,2 + 10e
0,500 2,2 +106
0,750 9,9 « 105
1,100 4,6 « 105
1,500 2,0 « 105
1,800 1,1 « 105
3,500 6,5 « 103

Pe3ynbTaToM BO3/eiCTBNS BbICOKOIHEPTETUYHBIX 3/IEKTPOHOB SIB/IAIETCS BO3HWKHOBEHME BHYTPW NPUBGOPHbLIX KOPMy-
coB BA BHyTpeHHuX 3CP. Mpy 3TOM NAIOTHOCTb TOKA Ha NOBEPXHOCTU 3N1EMEHTOB BA 3a KOHCTPYKTMBHOI 3aLUUTOI AO/KHA
6bITb He 6onee 0,1 nA/cm2.
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A.5 BA, UMeloLWas 3/1eKTpUYeckne CBA3U C NOBEPXHOCTSIMU, KOHTAKTUPYIOLWMMU C MarHUTOCEpHOW nnasmoii, Ha
KOTOPbIX BO3MOXHO BO3HUKHOBEHVE 3apsifHO-pa3psgHbIX NPOLECCOB, AO/MKHA COXPaHATb paboTocnoco6HOCTL Mpy BO3-
[ecTBN HaBeAEHHbIX BbICOKOYACTOTHLIX MOMEXOBbIX UMMYNbCOB BO BXOAHbIX-BbIXOAHbIX Lensx BA.

MapameTpbl HaBeAEHHbIX BbICOKOYACTOTHLIX MOMEXOBbIX MMMY/IbCOB BO BXOAHbIX-BbIXOAHbIX LEensix BA [0/MKHbI
onpeaensaTbca Ha atane HOO Ha ocHOBe MpoBeAeHUs ucCnbiTaHuit BO unm mateprnanoB, KOHTaAKTUPYOLWMUX C MarHuTo-
cthepHoli N1asmMoii, Ha BO34ENCTBME YCNOBUIA anekTpm3auun (MOBEPXHOCTHbIX SCP, MarHnTocepHoi nnasmbl, BbICOKO-
3HEpPreTUYHbIX 3/IEKTPOHOB).

14



FOCT P 72096—2025

MpunoxeHne b
(cnpaBo4HOE)

Mpumep pacyeTHO-3KCNEPUMEHTa/IbHOW OLEHKN CTOMKOCTM GOPTOBOW annapartypbl
K BO34ENCTBUIO BbICOKO3HEPIETUYHbIX 3/IEKTPOHOB

BennunHa 3awmtbl BA BHYTpu HIMO AKA (3a KOHCTPYKTMBHON 3allUTOl COTOBOI MaHenbi) COOTBETCTBYET 3KBU-
Ba/IeHTHOI 3awmuTe, pasBHoi 0,25 r/cm2. HanmeHbluasn 3awmTa cTeHkoih BA obecneumBaeTca co CTOPOHbl +X. CTeHka BA
BbINOMHEHA U3 NAUTbI AMI6 1 MMeeT TONWMHY 1 MM, YTO COOTBETCTBYET 3KBMBANIEHTHON 3awuTe, pasHoin 0,27 r/cm2.
MeuyaTHaa nnarta BbINOIHEHA U3 CTEKIOTEKCTONNTA M UMEEeT TONWMHY 1 MM, YTO COOTBETCTBYET 9KBMBASIEHTHON 3aliuTe,

pasHoii 0,19 r/cm2.
C nomouwbto pucyHka B.1 onpegenserca BennYMHa 3HEPrnn NPOHUKHOBEHUA 3/1IEKTPOHOB Yepe3 KOHCTPYKTUBHYIO

3awuTty cornacHo [3].

OHeprusa, MaB

PucyHok B.1 — 3aBMCUMOCTb SHEPIUI NPOHUKHOBEHWS! 3/1EKTPOHOB OT 9KBUBANEHTHOM 3aLMTLI KOHCTPYKUMen AKA

B tabnuue B.1 npuBeAeHbl 3HAYEHUS!, HEOGXOAMMbIE A1 pacyeTa N0THOCTM TOKa, OCaXAEHHOro B NeyaTHoW nnarte
BA, cornacHo [3].

Ta6nuuya Bl — PacyeT NMOTHOCTU BbIXOASLLENO WHTErpasibHOro MoToKa M3 NeyaTHON nnaTtbl 3a KOHCTPYKTWUBHOIA
3awmnToin namTel AMr6 1 COTOBOI nNaHenu

3 E MNOTHOCTL BbIXOAALLETO
BenuuvHa 3aluthbl HeprnA np&lvéKHOBeHm ' uHTerpanbHoro notoka HUX,

CM-2 ¢ c-1 e cp-1

CoToBas naHesnb 1 nanta AMro
7 L]
(0,25 + 0,27 = 0,52 r/cm2) 0.9 61 -105

CoToBasi naHesnb, nnnta AMr6 1 neyatHas nnata, BbIMos-
HEHHas M3 CTEKNOTEeKCTONUTa, TOMLWMHOR 1 MM 1,25 3,23 « 105
(0,52 + 0,19 = 0,71 r/cm2)

MosHylo NIOTHOCTb MOTOKA 3/1EKTPOHOB j1, cM-2 mc-1, ocaxAeHHoro B nnate, Npu NepeBoAe B HOpMasbHbIA yron
nageHns (YMHOXeHVEe Ha ) paccuuTbiBalOT No hopmMyne

y7 = (Flux1- Flux? -3,14, (B.1)
15
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rae Flux1l — nnoTHOCTb BLIXOASLLErO0 MHTErPasibHOTrO MOTOKA W3 COTOBOM NaHenn v NauTbl AMr6, cm-2 »c-1 »cp~1;
Flux2 — nnoTHoCTb BLIXOAALEr0 MHTErpasibHOro NOTOKa W3 COTOBOI NaHenu, nAWTbl AMI6 1 neyatHoi nnatbl BA,
CM-2 ¢ c-1 mcp~1.
CornacHo gpopmyne (B.1)y'7 = 8,61 + 105 cm-2 «c-1.
Tok /, nA/cm2, npoTekatowWwnin B neyaTHoW nnate BA, paccunTbiBaloT nNo opmyne

I=e nl, (6.2)
roe e — 3apsag anekTpoHa, Alc.
CornacHo gopmyne (b.2), / = 0,1379 nAlcm2.
Bo3gelicTBMe BbICOKO3HEPreTUYHbIX 3/IEKTPOHOB MNpeBbIWaeT AoNyCcTUMbIN ypoBeHb 0,1 nA/cm2. Mo aToli npuynHe
pekoMeH0BaHO BBeAeHWe AOMONHUTENbHOW KOHCTPYKTUBHOM 3awinThl.
B gaHHOM cnyyae Heob6xoaumo, 4To6bl 3aljuta BHYTPEHHUX 3/71eMeHTOB (medyaTHbIX nnat) BA co ctopoHbl HITIO
AKA 1 kopnyca BA coctaBnsina He meHee 0,655 r/cm2.
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MpunnoxeHve B
(cnpaBo4HOE)

Pe3ynbTaTbl 3KCNEPUMEHTa/IbHbIX UCCAEA0BaHNI, NOSTyYEHHbIX A8 Pa3fMUHbIX KOMGUHaLUWiA

Hanps>XeHna n CUJibl TOKa

PesynbTaTbl 3KCNEPUMEHTasIbHbLIX NCCef0BaHMin (6onee NoApo6HO npeacTasrieHbl B [4]) Ans pasnyHbIX KOMOGK-
HauMin cunbl ToKa M HanpshxeHuss Ha BC (Npu 3a3ope Mexay anemeHTamu siyeek 9 ¢ 10-4 M) M UX BAMSHUSA Ha NPOLEecChl

ayroobpasoBaHma oTobpaxeHbl B Tabnuue B.1.

Ta6nunua B.1l — Pe3synbTatbl 3KCNEPUMEHTA/IbHBIX UCCeA0BaHUI ANsi pa3fNuHbIX KOMGUHALMWIA CUbl TOKA 1 Hanps-
XeHNa Ha BC 1 X BAUSIHUA Ha NpoLecchbl Ayroob6pa3oBaHus

HanpsxeHue, B Cuna Toka, A
70 0,6
50 15
30 2,0
10 Tpe6oBaHuit HET

MpumeyvaHns
YCTONUYMBbIX BTOPUYHBIX Ayl HE HA6M4aN0Ch
YCTOAUMBbBIX BTOPUYHbLIX Ayl He Hab6aanochb
YCTOAUMBbBIX BTOPUYHbLIX AYT He Hab6aanochb

HanpsbxeHue CNWULLIKOM HU3Koe, 4To6bl MOr/IM 06pa3oBaThCsl Kakue-nm6o
Ly Mexay 3/1eKTpoaamm
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MpunoxeHue I
(pekomeHgyemoe)

Anroputm Bbl6opa MaTepuasioB BHELLIHMX NMOBEPXHOCTEN C TOUKM 3pPEHUs
obecrnevyeHnss CTOMKOCTU K BO34eiCTBMIO DAKTOPOB 31eKTpu3aumn

Bbi6op MaTepuanoB A1 BHELWHWX noBepxHocTeli AKA NpoBOASIT B COOTBETCTBMM C a/ifOPUTMOM BbliGOpa mMaTepu-
asnos, NpuBefeHHbIM Ha pucyHke I.1.

1) bes yyeta 3BT AKA.

2) [laHHble MO 3HAYEHMAM 3/IEKTPUYECKMX COMPOTUBIEHWI MaTepuanoB 6epyT M3 4OKYMEHTOB Ha NOCTaBKy mare-
puanos (TY n ctaHgapTbl). B cnyyae OTCYTCTBUA AaHHbIX O 3HAYEHUWN 3NEKTPUYECKOrOo CONPOTUBIIEHNS AaHHble MOTY 6bITb
NnonyyYeHbl 3KCNepuMeHTanbHbIM nyTem (Npu HeobxogumocTn) B cooTBeTcTBUM ¢ FTOCT P 59323.

3) OnpegensawT nogpasgeneHns, oTBETCTBEHHbIE 3a obecneyeHne ctoiikoctn BA, BO n AKA B uenom Kk Bo3geii-
CTBMIO MPOHMKAKOLWER pagmaumm 1 31eKTPOMarHUTHOrO U3JTyyYeHus.

PucyHok 1
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MpunoxeHwne [
(pekomeHgyemoe)

TunoBasi MeToAMKa UCMbITaHMM 60PTOBOI annapaTypbl 1 60PTOBOro 060pyaoBaHUs
Ha CTOIAKOCTb K BO3AENCTBUIO 3/1IEKTPOCTATUUYECKNX pa3psanoB

0.1 WcnbitaHna CY AKA, B Tom uucne BA n BO, npoBogAaT Ha oTpaboToyHOM o6pasue, aHa/lorM4yHOM JIeTHOMY, Ha
aTane H30. CY AKA, B Tom uncne BA n BO, ycTaHaBnMBalT Ha NPOKIaLAKY M3 AN3IEKTPUYECKOro maTtepuana TONWMHON
He meHee 0,5 + 0,05 MM, pacnosioXeHHy Ha niactuHe 3asemsieHns. BA n 6O AKA u nnactuHa 3a3eM/IeHUA O0JTKHbI
6bITb 3a3emneHbl no FOCT 19005. VcnbiTaTenbHOe 060pyAoBaHMe 418 reHepaunmn aNekTpocTaTuyeckoro paspsga (reHe-
paTop) AO/HKHO 6bITb aTTecToBaHoO 1 obecneumBaTb napameTpbl ICP, yka3aHHble B A.3.

PaccTosHue mexay ncnbiTyeMbiM 06pasLoM ¥ CTEHAMU NOMELLEHNS, a Takke NI6bIM1 MeTanandyeckummn npegme-
Tamun AO/MKHO 6bITb He MeHee 0,8 M. Ha mony fosmkHa 6biTb yCTaHOB/eHa naacTuHa (N0CKOCTh) 3a3eM/ieHns — meTas-
NNYECKN NNCT (MeHbIA AN anioMUHNEBbIR) TONWWHON He MeHee 0,25 MM. [jonyckaeTcs ucnonbL3oBaTb Apyrne martepu-
anbl, NpM 3TOM TO/LWMHA /ICTa A0/KHA 6bITb He MeHee 0,65 MM.

MnacTvHa 3a3eMneHns fo/mkHa BbICTynaTh 3a KOHTYP UCMbITyeMOro obpasua wiv ropusoHTanbHOW NAacTUHbI CBA3M
(ecnun TakoBas MMeeTCs) C KaxAol CTOPOHbI He MeHee yeM Ha 0,5 M 1 Ao/HkKHA 6blTb COeAMHEeHa C CUCTEMOl 3alUTHOTO
3a3emneHus.

Paboyee mMecTo NS ucnbiTaHWii NpeacTaBaseT coboli CToN U3 HenpoBoAsLiero marepuana Bbicotoin 0,8 M, ycTa-
HOBJIEHHbI Ha NNacTVHY 3a3emneHns. B ciyyae mcnonb3oBaHuWa NaacTUH CBA3WM Ha CTOMEe A0/HKHA 6biTb pasmelleHa ro-
pu3oHTanbHasa nnactuHa (N0CKOCTb) CBA3N pasMmepamu 1,6—0,8 M. VcnbiTyemblii o6pasel, 1 kabenn Ao/MKHbI 6bITb U30-
NMpoBaHbl OT NNACTWUHbLI CBA3W MPOKIAAKON M3 AUINEeKTPUYECKOro martepuana ToAWnHON He MeHee 0,5 MM. VcnbiTyembilli
obpasel, JO/MKeH BbITb PacnonoXeH Ha paccTosHUM He MeHee 0,1 M OT BCEX CTOPOH FOPU30HTasIbHON MAACTUHbI CBA3M.

O6BbEKT MCNbITAHUA AO0/MKEH 6bITb M30/MPOBAH OT MNAACTUHbLI 3a3eMIEHUS U30AMPYIOLWEen NNacTUHOW TOSLMHOM
0,05—0,15 m. Kabenu ncnbiTyemoro o6bekta A0/MKHbI 6biTb N30/IMPOBaHbl OT MIACTWHbI 3a3€M/IEHUSA U30/SALMOHHON Noja-
CTaBKOli TOMWMHOW He MeHee 0,5 MM.

0.2 C yenbto MuHuMmusayumn sosgenctens OCP Ha KIMA ncnbiTbiBaeMble CH AKA, BA n BO gomkHbl 6bITb pacnoso-
XEHbl Ha paccTosiHUK He MeHee 5 M gpyr oT apyra. CpeactBa usmepenunin n CH AKA, BA n BO fo/mkHbl COEAVHATLCA IKpa-
HUPOBaHHbIMY Kabenamu. BHelwwHW akpaH kabenen, Ncnonb3yembix NpW UCNbITAHUSAX, AO/HKEH COOTBETCTBOBAThL BHELUHE-
My 3KpaHy wTtatHoin BKC AKA no adhtheKkTMBHOCTU 3KpaHMpOBaHUsA (fonyckaeTcsi aKpaHnupoBaHue UONbroi TOMWMHON He
MeHee 0,1 mMMm). TeXHONOTMYeCKNe COefUHUTENN [OMKHbI ObITb 3aKPbIThl METa//IMYECKUMW KPbILLKAMWU UK 3ar1yLwKaMu.

0.3 MeToavka ncnbiTaHWin 3aBUCUT OT BbiBOpa MCMbITaTe/IbHOTO 060pyAoBaHuA. [lonyckaeTcs MCnosb30BaTb Onu-
CaHHble HWXKe MEeTOAUKN.

0.3.1 BosgeiictBue CP npn aBTOHOMHbIX UcnbiTaHuax CH AKA, B Tom uucne BA n BO, gonyckaeTca uMUTUpoBaThb
cnepylwmmn hakropamu:

a) OMW nna3meHHoro kaHana 3CP, 4To COOTBETCTBYET Haubonee cnabomy ypoOBHIO BO3AENCTBMA, KOTOPOE UMU-
TupyeT BAusHMe Ha CY AKA, B ToM uucne BA n BO, anekTpomarHUTHbIX noneli, co3gaBaembix paspsgom 6e3 Henocpep-
CTBEHHOI WHXEKL N TOKOB Ha KOHCTPYKuuto. MpoBepky paboTtocnocobHocTn CY AKA, B Tom yncne BA n BO, npu Bo3geit-
cTBUM SMIW NpOBOAAT C NOCTENEHHbIM MPUGAMKEHNEM BO3AYLIHOrO UCKPOBOTrO paspsfHuKa K MecTy Bo3geincTteumsa ot 0,30
80 0,03 m. Cxema vcnbiTaHWil npuBegeHa Ha pucyHke [.1.

JlonyckaeTcsa yctaHaBnuBaTb BO3AYLUHbIA UCKPOBOW pa3psgHuk cpasy Ha pacctosHum 0,03 m ot BA (BO) u cTyneH-
4yaTo (OT MMHMMasIbHOrO BO3MOXHOIO 4719 BO3AYLIHOINO paspsagHvka 4o MmakcumanbHoro 20 KB) noBbiWaTth HanpsxeHne Ha
reHepatope OCP npu npoBegeHun ncnbiTaHuin. B cnyyae c6os B pabotocnoco6HocTn BA (BO) ncnbiTaHua Heob6xoanmo
OCTaHOBWTb A0 NPUHATUA peLleHus no AanbHeiwnm paboTtawm;

6) eMKOCTHOI HaBOAKOW, BO3HMKalLWelh B anekTpuyeckmx uensax CU AKA, B Tom uucne BA n BO, npu namepeHun-
AX NOTEHUManoB NoBEepXHOCTENR, NPOMCXOAAWMX NPU NepeHoce HaKOHEeYHOro 3apsifa € OfHUX yYacTKOB MOBEPXHOCTU Ha
apyrue. Mpoeepky paboTocnocobHoctn CY AKA, B Tom yucne BA n BO, npu BO3AeNCTBUN €MKOCTHOI HaBOAKM NPOBOAAT
nyTeM nepemMeLleHns EMKOCTHON aHTEHHbI C NOCTENEHHbIM NpUBAMKeEHNEM K mecTy Bo3genctensa ot 0,30 go 0,03 m. Cxe-
Ma MCnbITaHUii NokasaHa Ha pucyHke [.2.
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JonyckaeTcs ycTaHaBMBaTb eMKOCTHYIO aHTEHHY cpasy Ha pacctosHum 0,03 m oT BA (BO) 1 cTyneHyarto (0T MUHU-
ManbHoro 2 kB Ao makcumanbHoro 20 kB) noBbiWwaTth HanpsxeHne Ha reHepatope SCP npu npoBefeHWW ucnbiTaHwii. [o-
nyckaeTcs MCMonb30BaTb Henpsmoe Bo3geiicTene DCP Ha BepTuKanbHyto (pasmepsbl 0,5 x 0,5 M), ropM3oHTasIbHY Nna-
CTUHY (COOTBETCTBYIOLLYHO pasMepam cTona) cBa3n B cootBeTcTBuM ¢ TOCT 30804.4.2 n FOCT P 56515. B cnyvae c6os
B pabotocnoco6HocTn BA (BO) ncnbiTaHMs HEOO6XO0AMMO OCTAHOBUTL A0 NPUHATUS peLleHns no gasbHeiwnm paboTam;

B) OCP Ha CY AKA, B ToM uuncne BA, kopnyca u 3fieMeHTbl KOHCTPYKuun BO. MpAMOR nHXeKUMel Toka B KaXaoM
MecTe (Touke) Bo3felicTBus. Cxema ucnbiTaHWii NpuBegeHa Ha pucyHke [.3.

VIHXeKLNS ToKka MOXET ObITb Kak C 06pa3oBaHMEM UCKPbI, Tak 1 6€3 UCKPbI, T.e. KOHTAKTHbIM HaKOHEYHUKOM. Bbibop
cnocoba 3aBMCUT OT BO3MOXHOCTM 0bpa3oBaHMsa paspsga Ha noBepxHocTu BA (BO), T.e. OT ee pacnosioXeHUs CHapyxwm
nnn BHyTpu AKA.
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[.3.2 CornacHo FOCT P 56529 mucneitaHusa CY AKA, B Tom uucrie BA n BO, npoBoAAT Mo criefyrwemy npuHLmnny:

a) npsimbiMm Bo3gaencTBnem ICP Ha CY AKA, B Tom uncne BA n BO. MoxXeT 0CyL,ecTBASATLCA KOHTAKTHbIM CNOCO60M
WN Yyepe3 BO3AYLUHbIA pa3pagHblii NpomMexyTok. MNprMeHeHne KOHTaKTHOrO paspsifja pekomeHgyeTcs AN1S OoCyliecTBe-
H1s OCP Ha meTan/iMyeckme anemeHTbl KOHCTpykuun CH AKA, B Tom uncne BA n BO (kopnyca, 3neMeHTbl ynpaB/ieHus,
onneTkn kabenew, NpoBo4OB U Ap.).

3CP Ha CY AKA, B ToM uncne BA n BO, yepe3 BO3AYLUHbIA pa3psagHblii NPOMEXYTOK OCYLLEeCTBASAT NyTeM MOBbI-
LIeHns HanpskeHus reHepaTopa (Mpy NOCTOSAHHON A/IMHE BO3AYLUHOTO pa3psagHoOro NpomexyTka) 40 YPOBHS, Npy KOTOPOM
npovcxoauT paspsg.

JonyckaeTtca nponssoantb OCP yepes BO3AYLUHbINA paspsAgHbIA NPOMEXYTOK NyTeEM MeA/IeHHOro YMeHbLUEeHUs An-
Hbl BO3AYLUHOIO NMpoMeXxyTka (Mpy NMOCTOAHHOM YPOBHE HanpshkeHus reHeparopa) 40 MOMeHTa BO3HWKHOBEHUA pa3psaja,
nocse KOTOPOro paspsgHblii HAKOHEYHWK yaanseTcs oT ncnbiTbiBaeMbix CH AKA, B Tom uucne BA un BO;

6) HenpsiMbIM (KOCBEHHbIM) Bo3gencTenem ICP Ha CY AKA, B Tom uncne BA n BO. OcyuwecTBnseTcs nyTemM KOH-
TaKTHOro paspsifa Ha 3a3eM/IeHHbIi NpoBOJ, MACTUHY, pa3melleHHble B6/M3n kopnyca ucnbiTbiBaeMbix CH AKA, B TOM
uncne BA n BO, aBnsiowmecsa B 3TOM c/lydae u3nyyaTensamy 371eKTpUYeckoro  MarHUTHOro nosei. JaHHblii cnocob mo-
XeT OblTb UCMNOMNb30BaH:

- ANA BOCNPOU3BEAEHUS 3MIEKTPUYECKMX U MArHUTHBIX Noneid, moaenupyowmx MM 3CP, Bo3aeicTByowmx Ha CY
AKA, B Tom uncne BA n BO B naacTMacCoBbIX Koprnycax, a Takke nofei, Bo3Hukarwmx npu OCP B AN3IEKTPUYECKMX
mMaTepuasiax kopnycos, ycTpoiicte CH AKA, B Tom uncne BA u BO;

- ANna mogenupoBaHus Bo3gencTBus Ha CY AKA, B Tom uucne BA n BO, noneit 3CP, BO3HUKaKOWMX HA 06beKTax,
pacnosioeHHbIX B HenocpeAcTBEHHOW 6M30CcTH OT ncnbiTyeMbix CUH AKA, B Tom uncne BA n BO.

Mpwn ucnbiTaHnsax CY AKA, B Tom yncne BA n BO, pasmellalT Ha M30/IMPOBAHHON C HEOBXOAUMOL 3N1EKTPUYECKON
NPOYHOCTLIO MOACTaBKe, YCTAHOB/IEHHON Ha NIOCKOCTU 3a3emieHus. M10CKOCTb 3a3eMNeHns Ao/HkHa 6bITb coefuHeHa
C Kopnycom ucnbiTbiBaembix CU AKA, B TomM uucne BA n BO, 1 WKHOIM 3aWMTHOTO 3a3eM/IEHNs, K KOTOPOI MoAakaoyalT
o6paTHbI TOKONPOBOL, Pa3psAHON YCTaHOBKK (reHepaTopa).

0.4 Toukn BO3AENCTBMA OO/MKHbI BKAYaTb: COEAVHUTENW, KNemmy MeTannusauun (3asemseHuns), pas/nyHble
CTEHKMW, 3/1EMEHTbI Kopnyca W 3/1eMeHTbl KOHCTpykumun. MNpu nio6om cnocobe Bo3geiicteus IOCP Ha BbibpaHHOE MecTo
(Touky) CY AKA, B ToM uncne BA n BO, nogaloT He MeHee AeCATN OAUHOYHbIX MMNYNbCcoB SCP ¢ NonsApHOCTbLIO, COOTBET-
CTBYlOLLE HanbonbLUeil BOCMPUMMUYMBOCTY UCMbITYyEeMOro obpasua, npu Kaxaom BblGpaHHOM pexume paboTsl BA n BO,
ecnv nHoe He 3agaHo B Tpe6oBaHusax T3 (TT3) u He ykaszaHo B MM

0.5 KpuTepuem ycnewwHoCcT/ NPOBEPOK Ha CTOMKOCTb K Bo3aencTemio SCP aBnseTca oTCyTCTBUE HapylleHuli pabo-
TOCNOCOBHOCTN BO BPEMS BO3AeicTBUSA. KOHTponnpyemble napameTpbl onpegenseT paspaboTuuk.

B cnyyae o6HapyxeHuns c6oeB B paboTte (oTka3oB) CU AKA, B Tom uncne BA n BO, npu unm nocne BO34encTBus
OCP uncnbiTaHua npekpawatoT. Paspabotumnk BA n 6O npuHumaeT pelleHne 1 NpoBOAUT aHanm3 c60os, BbINOHAET Mepo-
NPUSTAA NO €ro ycTpaHeHnto. Bo3MOXHOCTb NPOAO/MKEHUS UCNbITaHWIA onpegenseT paspaboTumk BA n BO.

0.6 To pesynbTatam ucnbiTaHuii paspaboTtunk CU AKA, B ToM uncne BA n BO, BbinyckaeT OTYET MM MPOTOKOA MO
NCMbITAHWAM, KOTOPbIV fO/MKEH COoAepXaTb BbIBOAbI O CTOMKOCT 06bekTa UCMbITaHWi 1 6bITb COrTacoBaH B COOTBETCTBUU
C NOPSAAKOM, YCTaHOBJ/IEHHLIM B OpraHusauuu.
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