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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

ATINAPATbI KOCMWYECKWE ABTOMATUYECKNE N CUCTEMbI BOPTOBBIE CNTY>XEBHbIE
KOCMUNYECKNX ATINMAPATOB

O6wme TpeboBaHUS N0 3aLULLEHHOCTU U CTOWKOCTU K BO3AENCTBUIO 3NEKTPOgu3nyecknx pakTopos
KOCMUYECKOTO NPOCTPaHCTBA U CTATUYECKOTO 3/IeKTpUYecTBa

Automatic spacecrafts and onboard supportspacecraft systems. General requirements for protection and resistance
to electrophysical space factors and static electricity

Nata BBegeHns — 2016—01—01

1 O6nactb NPUMEHEHMUA

HacTosawuii cTaHAapT pacnpocTpaHaeTca Ha aBTOMaTUYeckue KOCMUYeckue annapatbl, CiyXe6Hble
60OpTOBbLIE CUCTEMbI U annapaTypy KOCMUYECKMX annapaToB 1 ycTaHaB/IMBAET obLine Tpe6oBaHus No 3aLiu-
LLLEeHHOCTW U CTOMKOCTM K BO3AEACTBUIO 3/1€KTPOIN3NUEckmX (DakTOpoB KOCMUYECKOTO NPOCTPaHCTBa U cTaTh-
Yeckoro a3fieKTpuyecTBa C yyeToM paGoTbl GOPTOBLIX 3IEKTPOPEAKTUBHBLIX ABUraTeNbHbIX YCTAHOBOK
CcTauMoHapHOro pexuma paboTbl Ha 3Tane opbuTasibHOro noneTa.

[aHHbIi cTaHAapT npefHasHayeH An1a pa3paboTyMKOB U U3TOTOBUTE e aBTOMATUYECKUX KOCMUYECKMX
annapaToB ¥ 60PTOBbIX CUCTEM M COLAEPXKUT 06LWMe TpeboBaHNS NO 3aLUULLEHHOCTU U CTOMKOCTY K BO3Aeli-
CTBUKO 3ﬂ8KTp0d)VI3I/IHECKI/IX CbaKTOpOB KOCMUMYEeCKOro npocTpaHCcTBa N CTaTUYeCKOro asiekTpuyecTBa.

2 HopmaTuBHbIE CChINIKK

B HacTosWweM cTaHgapTe Ucnosib30BaHbl HOPMaTUBHbLIE CCbISIKU Ha cneayloLme ctTaHaapThl:

FOCT 18707—81 [epeMblyku ans obecnevyeHus 3awmTbl U34esnili pakeTHOW 1 pakeTHO-KOCMUYEeCcKoi
TEXHUKM OT CTAaTUYECKOro aNieKTpuyecTBa. TexHUYeckune ycnoBus

FOCT 18714—81 [NpoBoaa 3a3em/ieHusi a1 ob6ecneyeHuns 3autbl U3Aenii pakeTHO 1 pakeTHO-KOC-
MWYECKOW TEXHVKM OT CTATUYECKOro anekTpuyecTsa. TexHn4Yeckne ycnosms

FOCT 19005—81 CpepacTtBa obecneyeHuns 3alnTbl U3aeNnii pakeTHol, pakeTHO-KOCMUYECKOA TEXHU-
KM OT cTaTU4ecKoro anektpuyectsa. O6Lme TpeboBaHnsA K MeTann3aLmm 1 3a3eMIEHNIO

FOCT 24375—80 PapgunocsAsb. TepMuHbI 1 onpeaeneHuns

FOCT 25645.103—84 Ycnosus uanyeckme KOCMMYECKOro NpocTpaHcTBa. TepMUHbI U onpefeneHuns

FOCT 25645.113—84 WoHocdepa 3emnn. TepMuHbl 1 onpegenexHus

FOCT 30804.4.2—2013 (IEC 61000-4-2:2008) COBMeCTUMOCTb TEXHUYECKUX CPEACTB 3/1eKTpomar-
HWTHasA. YCTOWUMBOCTb K 3/1eKTpocTaTyeckum paspsagam. TpeboBaHna n MeTofbl UCNbITaHWi

MpumeuyaHue — MNpy NOIb30BaHNN HACTOAWMNM CTaHAAPTOM LeIecoo6pa3HO NPOBEPUTL AeliCTBUE CCbINOY-
HbIX CTaHA4ApTOB B WMH(OPMALMOHHOM CcucTeMe OO6LWEro Mosb30BaHUs — Ha oduuManbHOM caiiTe defepanbHOro
areHTCTBa MO TEXHUYECKOMY PeryfivpoBaHuio v METPOsiIorUn B CeTU VHTepHeT Uan Nno exerogHoMy MH(OPMaLMoHHOMY
yKkasaTtenio «HaunoHanbHble CTaHAaPTbI*, KOTOPbIN ONy6/MKOBaH MO COCTOSIHUIO HA 1 SIHBaps TEKYLLEro ro4a, v no Bbinyc-
Kam eXxeMeCcsiyHOro MH(YOPMaLMOHHOIO yKasaTesns «HaunoHaibHble CTaH4apTh» 3a TeKyLW i rog. EC/iv 3amMeHeH CCbinouy-
HbIl cTaHAapT, Ha KOTOpbI AaHa HefaTMpOBaHHAsi CCbIfIKa, TO PEKOMeHAYeTCsl MCMo/b30BaTh AeliCTBYIOLLYO Bepcuto
3TOro CTaHAapTa C yYeTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWN. EC/IM 3aMeHeH CCbINI0YHbIV CTaH4apT, Ha KOTOo-
pbIii faHa faTMpoBaHHas CCbika, TO PEKOMEHAYeTCs UCNONb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM Bbllle roAoM
yTBepXAeHusi (MPUHsATUSI). ECiM nocne yTBepXAeHNs HACTOSILLEero craHAapTa B CCbI/IOYHbIA CTaHA4apT, Ha KOTOPbIA gaHa
[aTMPOBaHHAasi CCbI/IKa, BHECEHO M3MeHeHMWe, 3aTparvBarolLee NosioXXeHne, Ha KOTOPOe AaHa CCbIIKa, TO 3TO NOJIOXEHNE
peKoMeHAyeTCs NPUMEHSITL 6e3yyeTa aHHOro M3MeHeHus. EC/IN CCbINOYHbI CTaHAAPT OTMEHEH 6€3 3aMeHbl, TO MOJ0Xe-
HVe. B KOTOPOM JlaHa CCbl/IKa Ha Hero, peKOMeHAyeTCsl MPUMEHATL B YacTU, He 3aTparvsatoLieil 3Ty CCbiKy.

N3paHne odbunynansHoe



FOCT P 56515—2015

3 TepmuHbl 1 onpepeneHus

B HacTosem cTaHgapTe npuMeHeHbl TepMuHbl No FOCT 25645.103, TOCT 25645.113, TOCT 24375. a
Takxe cnefyoulje TepMUHbI C COOTBETCTBYIOLLMMY ONpeaeIeHNAMN.

3.1 anekTpodusnyeckme hakTopbl KOCMUUYECKOTO MPOCTPaHCcTBa: ®akTopbl, BCTynawLme ¢ KocMu-
4yeckuM annapartom, ero 60pTOBbIMU CUCTEMAMM U NOBEPXHOCTLIO B 3/1eKTpodn3nyeckoe B3anMoaeicTane.

3.2 cobcTBEHHAaA BHewHAA aTmoctepa; CBA: Masosas cpefa, BO3HMKaOLLAA BOKPYr KOCMUYECKOro
annapara B pe3y/sibTaTe NpoLecCcoB Aerasaunm mateprmanoB BHELHNUX NOKPbITUIA, NCNAapeHns KoHA4eHcaTa ¢
BHELLUHNX MOBEPXHOCTEN, ra3ooTAeNeHNa U3 HerepMeTUYHbIX OTCEKOB, a Takke B pesysibTaTte paboTbl 60pTo-
BbIX CUCTEM 1 arperaToB, CONPOBOXAALLNXCA BblAe/IeHNEM ra30B 1 Napos.

3.3 raszonnasmeHHoe okpyxeHue; IMO: MNna3meHHble 06pa3oBaHns, BO3HUKaOLL e BO/IM3N U BOKPYT
KOCMUUecKoro annaparta npu pabote 60PTOBbIX ABUraTEIbHbIX YCTAHOBOK 1 NpY MOHM3aLumn CBA.

3.4 3awunweHHoCcTb: CBOCTBO KOCMUYECKOro annapara (ero 60pToBbIX CUCTEM M annapaTypbl) UCK/HO-
yaTb BAMSIHWE BO3MOXHbIX MOMEXO0BbIX U NOBpexAaLLmx 3heKkToB Ha 6e3aBapuiiHoe hyHKLNOHUpOBaHue
BO BPeMs 1 nocfie BO3[eicTna anekTpounanyecknx pakropos KOCMUYECKOro NPOCTPAHCTBA, a Takxe npu
pa3BUTUM 3/1EKTPOCTATUYECKMNX PA3PSA0B HA BHELLHEN NOBEPXHOCTU 1 BO BHYTPEHHUX 06beMax.

3.5 cToikocTb: CNOCOBGHOCTb KOCMMYECKOro annapata A/nTeslbHoe BPeMS COXpPaHATb M NPOSABAATbL
cBOV (DYHKUMM, HE NOAfaBasiCb pa3pyLLIEeHNo A USMEHEeHNSM NoJ, BO3AEeNCTBUEM 3/1eKTPOdU3NYEeCcKnX dhak-
TOPOB KOCMMWYECKOro NpOCTPaHCTBa, a Tawkke NpW pasBUTUM 3NEKTPOCTATUYECKUX PaspsijoB Ha BHeELLHel
NMOBEPXHOCTV KOCMUYECKOro annapaTa v B ero BHyTPEeHHNX 06bemax.

3.6 anekTpocTaTuyeckunii Nnpo6oii: HapyleHue n30NsaLUMOHHbLIX CBONCTB AN3NEKTPUKa, NpUBoAsLLEee K
BHe3anHoMy BbICBOOOXAEHMNIO 3apsAAa U NOBPEXAEHWNIO ANSEKTPUKA.

3.7 anexTpocTaTuyeckuin paspsag; 3CP: BHe3anHoe BbICBOOOXAEHWE 3apafa Kak pe3yibTaT a1eKTpo-
cTaTnyeckoro npobos.

4 O603HaYeHNs N cokpalleHus

4.1 BHacToALEM CTaHAapTe NPUMEHSAIOT CneaytoLLe CoKpaLleHns:
AKA — aBTOMAaTUYECKUIA KOCMUYECKUiA annapar;

MO — rasonna3meHHoe OKpyXeHue:

N3 — n3genns nonynpoBOAHVKOBOW 3/IEKTPOHUKM;

KA— kocMunuyeckunin annapar;

KBHO — KoopAnHaTHO-BpEMEHHOE 1 HaBuUrauMoHHoe obecneyveHune;
HWM — Ha3eMHbIli n3MepUTesIbHbIA NYHKT;

CBb — conHeyvHas 6aTapes;

CBA — co6CTBEHHas BHellHAA aTMocdepa;

COTP — cuctema obecneyeHuns Ten0BOro pexmma;

C3ll— cucTema anekTponuTaHus;

T3 — TexHun4yeckoe 3ajaHue,

TT3 — TakTUKO-TEXHUYECKOE 3aaHune;

OP[,— anekTpopakeTHbIi ABUraTenb;

OPW — anekTpopaguounsgenue;

OCP — anekTpuyeckuii ctaTuueckunii paspsg,;

QOKIM — anekTpoduanyeckne hakTopbl KOCMUYECKOTO NPOCTPaHCTBA.
4.2 BHacTosiLieM cTaHAapTe NPUHATLI cnegytolie 0603HauYeHns:
a — cTeneHb NoHn3auuu;

y — nokasartenb agvnabaTsl;

10 — AV3NeKTpuyeckas NpoHNLLAeMOCTb Bakyyma;

30— xapakTepHblii pa3mep CTPyM B Ha4Ya/lbHOM CeYeHuu;

30— pacxoAnMOCTb CTPYM B HAYANIbHOM CeYeHuu,

d — TonwmHa cnos febas;

B— 3aps/, 9/1eKTPOHa,

E — Hanps»eHHOCTb 3/IEKTPUYECKOTO NOJIS;

E, — aHeprusa oaHo3apsaaHbIX MOHOB;

£, — 3Heprua AByx3apsHbIX MOHOB:

f — nNNOTHOCTbL NOTOKa MOHOB;

F — cymMMapHbIi1 NOTOK MOHOB Ha 3ajaHHY0 MOBEPXHOCTb;
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K — nocTtosiHHasa bosnbumaHa;-
T, T— Macca, MaccoBblii pacxos,;
LI,— Macca 1oHa,;
M — uucno Maxa:
N — KOHLUEeHTpaLumsa 4yacTuLl;
N0— NIOTHOCTb MOHOB B HAYa/IbHOM CEeYEeHUN peakTUBHOM CTpyWU;
N/— uncno vacTu;
N — MOTOK MOHOB B ABUraTenNe;
r0— paccTosiHVe 40 BbIXOAHOTO CeYeHUs ABUraTens;
S — nnowafb BbIXO4HOIO CeYeHNA ABuratens;
T— Temnepatypa,;
Te— Temnepartypa 3/1eKTPOHOB;
— TemnepaTypa 3/IeKTPOHOB B Ha4Ya/IbHOM CEeYeHUN,;
a— npoAonbHas KOMMOHEHTa CKOpOCTH;
1M0— CKOPOCTb NOTOKAa Ha BbIXOEe U3 YCKOPUTENS;
MNC— CKOPOCTb NOTOKa Ha OCY YCKOpUTENs;
U— pa3HoCTb NoTeHuanos;
U — HanpsxeHve pa3paga;
nJ1— noTeHumMan ogHOKPaTHON noHM3aLuuy paboyero BeLlecTsa ABuraTens;
UM— noTeHuman fByKpaTHOW noHM3aLun paboyero BeLlecTsa Asuratens;
V— nonepeyHas KOMMNOHEHTa CKOpoCTH;
V — nosHasa ckopocTb notoka. V=V(x, Y, z); V2= n2+\2;
X.Y.Z— KOOpAWNHaTbI AeKapTOBOW CUCTEMbI KOOPAMHAT;
X. T— KOOpAUHATbI LMANHAPUYECKOW CUCTEMBI KOOPAMHAT.

5 OCHOBHbIE MOTOXEHNA

Kocmuueckne annapatbl nogsepratTcs Bo3geiicteuo IPKI. K takum chaktopam oTtHocsTes MO AKA.
aniekTpnyeckue nosnsa B MO 1 NOTOKM 3apsXXEHHbIX YacTul, noctynawoLme Ha nosepxHocTs AKA n3 IMO. npu
paboTe 60pTOBbIX NCTOYHWKOB NM1a3mMbl. ObLLee HeraTUBHOE BO3eicTBUE hakTOpoB ycunnBaeTcs c yBenuye-
HMEM CpOKa akTUBHOrO cylllecTBoBaHus KA.

Mpu paboTe Ha 6opTy KADSP/ nx nna3smeHHble CTPYV reHepupytoT B6/IM3K annapaTa anekTpuyeckmne nons
1 TOKW, KOTOPbIe 3aMblKkatoTcs 60 Yepes okono o6bekToBble MO. N0 Yepes aneMeHTbl KOHCTPYKLUMK KA,
nnM60o yepes noHocpepy. bnarogaps csoeli OTHOCUMTE/IbHO BbICOKON 3/1EKTPO- ¥ TENSI0NPOBOAHOCTH Naasma
CTpyu BecbMa 3hheKTNBHO B3anmogeincTeyeT ¢ KA 3a cyeT nepeHoca 3/1eKTpuyecknx TokoB v Tenna. Bosaeii-
cteue OPKI Ha KA nposBnsieTcs B CO34aHUN AONONHUTESTbHbIX MEXaHUYECKUX U 3/IEKTPOMAarHUTHLIX CUI. KpY-
TALWMX MOMEHTOB, & TaKXe Temnn0BbIX U KOPMYCKY/ISAPHbIX MOTOKOB.

B pasgene 6 npueeaeH nepeveHb SOKI 1 ahdpekTbl UX HEFaTUBHOTO Bo3aelicTBua Ha AKA 1 6opToBble
CUCTEMBI.

6 MepeuyeHb 31eKTPOPU3NYECKNX BO3AENCTBUIA, OKa3biBaeMbIX Ha 60pTOBbIE
CUCTEMbI U 3N1EMEHTbI aBTOMATUYECKMUX KOCMUYECKNX annapartos

MepeyeHb 3N1eKTPohU3nIECKNX BO3AENCTBUI Ha cucTeMbl AKA M 6OPTOBbIE CUCTEMBI NPUBEAEH BTabmLe 1.
Ta6nunuya 1— CBOAHbIN NepeyveHb BO3AelicTBUI Ha cuctembl AKA 1 60pTOBbIE CUCTEMbI

DNeKTpohn3nYeckmii chaktop Cuctema AKA AhchekT BO3aericTanst DKM

Pagnocuctembl AKA MckaxeHune anarpammbl HanpasfieHHOCTU Gop-
TOBbIX PafMOaHTEHH.
MckaxeHne amnnnTygHo-hasoBbIX XapakTepuc-

rMO. Bo3HWKalowwme npu pa6oTe 6OPTO- TAK NPUHIMAEMOro curhana

ablX MN/Ia3MeHHbIX W Ta’0BbIAENAWNX  HUMbI. cucteMbl KBHO  VIcKaxeHue KoopAuHaTHOW nHopmauum o AKA.
cuctem NckaxeHne pagmonokaumoHHoro o6nmka AKA
BopToBble onTuyeckne JIOXHble CBETOBblE CUTHa/Ibl 3a CYET COGCTBEH-
cucTembl HOro uanyyeHuns MO un 3a cyeT paccesHUs U3ny-
yeHua ConHuya Ha yactuuyax Mo
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OKOHYaHue Tabnuubl 1

AnekTpodmanyeckuii chaktop

JnekTpuyeckne nNons, reHepupyembie
MeXy OoKpyXatolein nnasMon n ane-
MeHTaMu kopnyca AKA nog nencreu-
em BbICOKOBOJIbTHbIX 60pTOBbIX
cuctem (BbICOKOBO/bTHbLIX CB. BbICO-
KOBOJIbTHbIX WCTOYHWKOB MUTaHUSA,
NOTOKOB BbICOKO3HEPIMYHbIX KOCMMU-
YeCKMX HacTuL)

MOTOK 3apsXeHHbIX 4YacTuy Ha no-
BepxHocTb AKA n3 Mo

O6bemMHOoe 3apsXeHne AN3NEKTPUKOB
Ha MNOBEPXHOCTU BCMeACTBUE 3/1EKT-
pusauynn AKA

Cuctema AKA

Pagunocuctembl AKA

CucteMbl  ynpaBieHus
AKA. NM3. 3PN

Cuctema Tepmoperynu-
poBaHus

DYHKUNOHA/IbHbIE no-
BepxHocTu AKA. cnyxe6-
HOW. UueneBol 1 Hay4yHOU’
annapaTypbl

Cucrtembl
Husa ¢ Cb

ANieKTponuTa-

Cuctema Tepmoperynu-
poBaHus

Cuctema
LBUXEHVEM

ynpaBfeHus

OPW. kabenbHble ceTwu.
COTP. C3N

AcpchekT BO3aECTBUA DK

[eHepayns nomex B NMPUEMHbIX TpakTax npu nm-
Ny71bCHOM U3MeHeHUn U B pe3ynibTarte 3/1eKTPO-
cTatun4dyeckoro I'IpOﬁOH

Co3faHue 3/1eKTPUYEeCKUX HaBOAOK B 4YyBCTBU-
TellbHbIX Uensax B pedynbTtate 3CP

[erpagaumna  TepmoOperynnpyroLmnx
AKA npu MUKPOMETEOPUTHOW 3pO3nn

NoKpbITUA

[lerpagauns CBOWCTB (PYHKUMOHA/IbHBLIX NOBEPX-
HOCTeli U3-3a UX KaTOAHOrO Pacnbl/IEHUSi MOHAMU,
YCKOPEHHbLIMMU NPY NMOBEPXHOCTHOM U

YXypAleHne onTUYeCcKnx CBOMCTB CTEK/SIHHbIX MO-
KpbITiA CB Npu 60mM6apaMpoBKe X MOBEPXHOCTH
3apsHKeHHbIMKU YacTuuamu MO v npu ocaxaeHumn
nneHokK koHaeHcarta Mo

[ferpajaumsa  TepMOperynupyowmx nokpbITuii
AKA B pe3ynbTarte 3p0o3nn 1 3arpsi3HeHnss NpoaykK-
TaMu pacnblfleHUs KOHCTPYKUMOHHbIX MaTepua-
nos 9PA un AKA nop AeicTtBuMeM YCKOPEHHOro
noToka MOHOB

CosfaHne [ONOMHUTE IbHBIX KPYTALWMX MOMEH-
TOB 3a CHET HECMMMETPUYHOrO 3/1eKTpocTaTyec-
KOro  B3aMMOAENCTBUS  YCKOPEHHOro  noToka
MOHOB C 3/1eMeHTamMn KOHCTpyKuun AKA

MoTtepu Tarm IP/[, a pe3ynbTate nonagaHua ane-
MEHTOB KOHCTpyKuun AKA B 30HY pasneTta peak-
TUBHOI CTpyn

OneKTpoMarHuTHble NMOMexu, napasMTHble CUrHa-
Nbl B Kabensax, paspyleHne anemMeHToB o60pyao-
BaHWA N KOHCTPYKLUN

7 XapakTepucTUKM BO3AeiCTBYOWUX (haKTOPOB

7.1 NapameTpsbl MO

7.1.1 TMO xapakTtepusyeTcsi Ha4a/lbHOW NI0THOCTLI MOHOB, X NPOCTPAHCTBEHHLIM pacnpeaesieHneM,
3Hepruei n HanpaefeHNeM CKOPOCTY NOHOB.

7.1.2 TINOTHOCTb MOHOB B HAYa/IbHOM CEYEeHUN PEAKTUBHON CTPyH

MAOTHOCTb MOHOB B HAYa/IbHOM CEUYEHUM PeakTUBHOW cTpyu N0 siBnsieTcs paboueii xapakTepucTuKoii
1CMNob3yeMOro ABuraTess vonpeaenseTcs T paGoyero TefaAsuraTtesisi yepes naowaab BbIXOAHOIO CeUEHNst
[Buratens S cornacHo cnefytolieii 3aBUCUMOCTU

roe a — cteneHb NoHM3aunn:
frij — macca uoHa,
N — NPOAO/IbHAsA KOMMOHEHTAa CKOPOCTW.

7.1.3 TlpocTpaHCTBEeHHOe pacnpejeneHne NOHOB

Ha pucyHke 1nokasaHa cTpyktypactpyv 3P/. MNpu paboTte OP [ chopmupytoTcs cnegytouime 30Hb! B [MO:

- 30Ha | — 3aHMMaeT NPOCTPAHCTBO Nepes BbIXOAHbLIM CEYEHMEM ABUratesisa B npejenax yrnos pacxo-
AVMOCTH CTpyM + 45° OTHOCUTETIbHO BEKTOPA CpeHEeMAacCOBOV CKOPOCTU peakTUBHOWM CTpyu (pacxoanmMocTb
CTpyu Bapbupyetcs ot +20° go £60° ana pasnuyHeix TMnos 3P/ 1 onpegensetca 3KCnepumeHTasibHo B xoae
Ha3eMHbIX UCMblTaHWiA asuratens). B atoli 3oHe cocpefoToyeHo A0 90 % YyCKOPEHHbIX MOHOB pPeaKkTUBHON
cTpyu,

4
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- 30Ha Il — 3aHMMaeT NPOCTPaHCTBO Nepef BbIXOAHLIM CeYeHVeM ABuratens B npegenax yrnos 190°
OTHOCUTENTIbHO BEKTOPA CPeHEMACCOBO CKOPOCTM PEaKTUBHON CTPYW 3a UCK/IIOYEHMEM 30HbI |. B 3TOl 30He
thopmupyeTcs nepudpeprs NOTOKa YCKOPEHHbIX MOHOB PeaKTUBHON CTpyW;

- 30Ha lll — 3aHMMaeT NPOCTPaAHCTBO 3a BbIXOAHbIM CEYEHNEM ABUraTens (B 61KHeRn no NoToKy nosy-
coepe 30HbI V). B 3T0li 30HE pacnpocTpaHATCst 06paTHbIE NOTOKM MOHOB BTOPMYHOL NasMbl U3 peakTUBHOM
cTpyu;

- 30Ha IV — pacnonaraeTtcsa Ha paccTtosHun 3—5 anameTpoB BbIXOAHOIO CeYEeHUS ABuUratensa BHU3 Mo
NoTOKy BHYTPU 30HbI |. B 3T0OI 30He 06pa3yeTcs BTOpMYHasA njasma B pe3y/sibTaTe npolecca pekombuHauum
YCKOPEHHbIX MOHOB CTPYU Ha HeliTpanax CBA.

PucyHok! — CTpykTypa cTpyu

MpoponeHoe 1 nonepeyHoe pacnpesesieHne NOHOB B CTPYe ABUraTesis Ha paccTosAHUAX MeHee 1Monpe-
OensT Npy UCNbITaHUAX ABUraTeNA B HA3€MHbIX YC/IOBUSAX.

PekomeHayeMbIli NOPAA0K pacyeTa NPoA0/IbHOTO 1 MONEPEYHOro pacnpejeneHns KOHLeHTpaumm yac-
Tny B cTpye 3P/l Ha paccTosiHuAxX 6os1ee 1 M OT BbIXOHOIO CEYEeHNs ABUraTtens npuseseH B npunoxeHun A.

TecToBble NPUMeEpPLI pacyeTa pacnpefesieHns nNA0THOCTU NOHOB A/ UCNOJIb3YEMbIX HA COBPEMEHHbIX
AKA 3P/l xonn0BCKOro tuna npusegeHsl B npunoxernun b. Ha pucyHkax b.1 u b.2 B pasHbix macwitabax {ans
yAo06CcTBa 1CMoNb30BaHNA) NokasaHbl pacnpefeneHns KOHLeHTpaumm nnasmel BLOMNb CTPYU Hambonee pac-
npoctpaHeHHoro P ClNA-100, Ha pucyHkax b.3n b.4 — nonepek ctpyun. Ha pucyHke 6.5 n 6.6 nokasaHo pac-
npefeneHve sHeprum MOHOB BAONbL M NONEpeKk ocu ABuratens CoOTBeTCTBeHHOo. B ctpye 3P Crj-70
COOTBETCTBYIOLME pacnpeesnieHns nokasaHbl Ha pucyHkax b.7—b .12 npunoxexus b.

7.1.4 3SHeprua noHos MO 1 HanpaBneHMe CKOPOCTH

Mpn pa6oTte 3P/ reHeprpyeTca NOTOK yCKOPEHHbIX MOHOB C 3HEPIUel, 3aBUCALLE OT HanpsXXeHna pas-
psaga Up. B 3aBMCMMOCTH OT 3HEPTUN BbIAEIAITCA YETbIPE rPYMNMbl MOHOB:

- l-arpynna — ofHo3apsiHble NOHbI C 3Heprnen E,= B (L, ,-3 wuA), rae LI, — noTeHunan ogHoKpaTHOWA
MoHu3auum pabouyero Bewiectsa gsurartens. OHu coctasnsAlT oT 90 % A0 95 % OT MOMHOro Yncna MOHOB B
cTpye. HanpasneHne nx CKopocTy NeXuT B AnanasoHe YrnoB pacxoaMMOCTN peakTUBHO CTpyW;

- 2-Arpynna — AByXx3apsagHble NOHbI C 3Heprueit EM=B<2 Up- 3 L/,,), rae 1/,, — noteHuuan aBykpar-
HOM noHu3aumn paboyero BelecTsa gsurarens. OHu coctaBnaoT oT 5 % Ao 10 % OT NOMHOTO YMC/a NOHOB B
cTpye. HanpaBneHve Ux CKOPOCTU NEXUT B AnanasoHe yr/ioB pacxoAnMOCTU PeaKTUBHOW CTPyM;

- 3-9 rpynna — ofHo3apsfHble UOHbI nepudepumn cTpyn. VX sHeprus, Kak npasusio, He npesblillaeT
0,1 <E|. OHu cocTaBnaloT MeHee 10 % OT MOMIHOTO YMCa MOHOB B CTPye. HanpaeneHne nx CKOpoOCTU NEXNUT B
Avana3oHe yrioB packpbiBa 30HbI Nepudepun CTpyu:

- 4-A rpynna — MOHbl BTOPMYHO NNa3mbl. VIXxaHeprus onpegeneHa noTeHuManom CTpym 1. kak npasuio,
He npesblwaet 0,1 E,. HanpaBneHne nx cCKOPoCTn — pagnasibHo 13 30HbI V.

WoHbI 1-7 1 2-7 rpynnbl cocpesoToyeHbl B 30He |.

WMoHbl 3-1i rpynnbl pacnpocTpaHsitoTcs B 30He |l

WoHbl 4-ii rpynnbl poxaatoTcs B 30He 1V 1 pacnpocTpaHsaioTcs B 3oHax Il n lll.

MonHy10 aHepruio noHa B 3aBUCUMOCTHY OT €70 KOOPAUHAT PacCHMTLIBAIOT Kak
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P _r.(u2 +y2), TYy:2
2 2
rABY— nonepeyHast KOMMNOHEHTA CKOPOCTH;
V — nonHas CKOpPOCTb NOTOKa.

7.2 MapameTpbl 3/1EKTPUYECKNX NONEN

QAnekTpuyeckoe nosie Bokpyr AKAdopmupyeTtcsa npu BO3HUKHOBEHUU U Mexay noBepxHOCTbio AKA (ane-
MeHTa KoHCTpykuun AKA) n I'Mo.

HanpsxeHHOCTb anekTpuyeckoro nons £ sokpyr AKA (anemeHTa KoHCTpykuun AKA) onpegensietca U
mexay noBepxHocTbto AKA (anemeHTa KoHCTpykuum AKA) n MO 1 d. B KOTOpoii cocpepoTaymBaeTcs Bca U

E = Uld.

TonwmHy crnos [le6asi d onpeAensitoT napamMmeTpamu okpyxatoLeii nnasmbi

roe fg— AnanekTpuyeckasa npoHULaemMocTb Bakyyma;
K — MoCTOsiHHasA bonbumaHa;-
Te— TemnepaTypa 3/1eKTPOHOB;
0 — 3apsf 3/1eKTpoHa.
£ BHYTpU AnanekTpuyeckux nokpbitnit AKA onpegensetcs U v TONWMHOW AN3NEKTPUYECKOTO NOKPLITUS.
Mpu NpeBbIWEHUN £ BHYTPU AU3MEKTPUKA NPOBOIMHOr0 3HaYeHNst AN AAaHHOro TMna NoKpbITUA HacTynaet
3NeKTpuYecknii Npoboii AnuanekTpurka.

7.3 TMapameTpbl NOTOKOB MOHOB K3 I'TIO Ha KA

BenmunHy noToka MOHOB Ha MPUHUMAIOLWMIA 3/1eMEHT KOHCTPYKLUMM AKA onpeaensioT NnpocTpaHCTBEH-
HbIM pacnpefesieHMeM nA0THOCTV MoHoB B TIO. nnowafbio NpYHUMaroLeli NoBepxHocTn anemeHTa AKA.
Haxogserocs BHyTpu IMO. opueHTauvei npuHUMatoLei NOBEepPXHOCTN OTHOCMTENbHO BEKTOpa CKOPOCTU
NOHOB MO, ¢ y4eTOM BO3MOXHOI0 3aTEHEHUSA APYTMMU 3N1eMeHTaMu KOHCTPYKuun AKA.

MnoTHOCTbL NOTOKa MOHOB fonpeaensoT no chopmyne

f- nV(x,y. 2).
CyMMapHbIii NOTOK £ Ha NPMHYMALOLLY0 NOBEPXHOCTb NoWaablo S onpeaensoT no opmyne

F = lnV(x.y,z)dsS.
s

7.4 TapameTpbl anekTpusauynm AKA

OnekTpusaunio AKA onpeenstoT Hakon/eHneM 3apsgoB (3/IeKTPOHOB U MOHOB KOCMUYECKOW Mia3mbl)
Ha BHELLHEeN NOBEPXHOCTN AN3/TEKTPUYECKNX KOHCTPYKUMIA Ha 3Tane op6uTanbHOro nosneTa. HakonneHve 3aps-
[OB MPUBOAUT K BO3HWKHOBEHMIO U Mexay AN3NeKTpUUYecKMMr 1 NPOBOAAWMMMN 3/IEMEHTAMN KOHCTPYKLUN
AKA. o6ycnaBnvMBaloLLEN 9N1EKTPMUECKUIA NPO6BOI AMaNeKTpuKa Ha NpoBoAsLMe Yactu kopnyca (ycTpoicTea
annaparypbl), pa3psg no NoBepXHOCTU AM3NEKTPUKa, Npoboli 06/1ydaemMoii YacT AU3EeKTPUKa C BbIGPOCOM
3aps40B B OKpyXatoliee npocTpaHcTBo. B pe3ynbTate annapartypa AKA. ero noBepxHOCTb, kabefbHble CeTU 1
OPW mMoryT nogsepratbcs SlIokasibHOMY BO3ECTBMIO TOKOB 3/1IEKTPOCTATUYECKUX PA3PSL0B U reHEPUPYEMBbIX
UMW 3N1EKTPOMArHUTHbIX NOJEN.

MapameTpamn 3/1eKTPOCTATMUHECKOTO paspsifa U ero aNeKTpPUUYECcKon Lenu SABAsTCA HanpshkeHne pas-
psfa. paspsigHas eMKOCTb U pa3psiiHOe CONPOTUB/IEHME, XapakTepusyLmecs cneayrwmMm MakcuMmasibHbl-
MW 3HAYEHUAMU NX NapaMeTpOoB:

- MaKCUMa/IbHO€ HANPAKEHUE PASPALA . .....uuuiiiiiiiriiii it e s e s ibe e s s e s sraae e eaes 20 kB;
SA=T VLo Lo o PR 1 10"99;
= COTMPOTUBITEHME ...ttt ettt ettt etttk e ke e skt e e okt e e e s bt e e 1b et e eh bt e eab bt e ea b e e e as bt e e et b e e enbe e snne e e nnneeeeneeennneas 150 Owm.

MIMnNynbC ToKa 3/1eKTPOCTaTUYECKOro paspaja xapakrepnsyerca ciegyowmnmmMmy s3Ha4yeHnamm ero napa-
MeTpOB:

6



FOCT P 56515—2015

= AMMINTY LA UIMIYTIBCA T O K@ 1uueeeeeieauueeeeesiunteeeeesasteeeeesssteeeessnssseeesasnsseeesssnssseeesasnsseesessnnseeessnnsnees 00 100 A;
- ANNTENbHOCTbL PPOHTA MMMy bCa ToKa Ha ypoBHe 0.1—0,9 amnauTygHOro
BHAUEBHUIS ..ttt ettt e ettt e e ettt e e e ettt o4t e e e b et e e e R et e e e ea b e e e e e e anbneee e s nnrneee e oT1-10"980 1m10'7c;

- ANUTENbHOCTb UMMYbCa ToKa Ha ypoBHe 0.5 amnaunTyaHOro 3HayeHus 0T 2+10~*p0 1+10 BC.

dnekTpocTaTnyeckme paspsgbl MOryT ObITb O4MHOUYHBIMY U NEPUOANYECKUMU (C 4aCTOTOW NOABNEHUS [0
50 'y B TeYEHME HECKObKNX CEKYHL).

E B6/11M31 kaHana 31eKTpocTaTMyeckoro paspsja oLeHnsaeTcs BeiMunHoi Ao 200 kB/m.

8 Tpeb6oBaHWs NO 3aLULWEHHOCTM N CTONKOCTUN K BO3AECTBUAM
3NeKTPoPN3NYECKUX PAKTOPOB KOCMMYECKOTo NpocTpaHcTBa
M cTaTUUYeCcKoro anekTpuyecTsa

8.1 TpeboBaHuA MO 3aLMLLEHHOCTUN 1 CTOMKOCTU AKA K 31eKTPOth3MYeCcKMM BO3EeNCTBUAM AO/KHbI
BktovaTbes B cocTtaB TT3 (T3) Ha co3pnaHne AKA. B cocTaBe KOTOPbIX NMpeAycMaTpeHo ucnosb3osaHme 3P/
CTaLMOHapHOro pexvumMa gencTeuns, 4pyrux n1asmo- 1 ra3oBblgensaowWwmx CUCTeM.

TpeboBaHuA ycTaHaBNMBAIOT MO NapaMeTpam 31eKTPon3nYeckux hakToposB U CTATUYECKOrO 3NEKTPU-
yecTBano 5.2, K BO34eCTBMIO KOTOPbLIXA40/MKHA ObITh 06ecneyeHa paboTocnocobHOCTL annapatypbl AKA nero
60pTOBbIX CUCTEM C HEOOXOANMBIM {3afaHHbIM o TT3, T3) ypoBHEM BEPOATHOCTHU.

8.2 BpesynbTate npefBapuTenbHON OLEeHKV Ha aTane npoekTuposaHnsa AKA Ao/xHbI 6bITb onpegene-
Hbl:

- BO3MOXHble aghhekTbl B 6OPTOBLIX cCMCTEMAaXxX M annapaTtype npu BO34eiCTBMM 31eKTpodU3nNIeckmx
hakToOpOoB C y4eTOM PEXMMOB VX PaboThl;

- OXWAaemble YPOBHU BO3JENCTBYOLNX 31eKTPOodU3nYecknx hakTopoB, Npu KOTOPbLIX 60pPTOBbIE CUCTE-
Mbl M annapartypa CoOXpPaHsAT CTONKOCTb;

- nepeueHb 3(pekToB, Nnoanexawnx oueHke (oLeHKy NPOBOAAT pacyeTHbIM NyTeM Wau onpeaensoT
3KCMNepPUMEHTANLHO).

8.3 Haarane npoekTnpoBaHusa f0/MKHO ObITb NOATBEPXAEHO (C y4eTOM nepeyHs no 8.2), uto AKA nero
60pPTOBbIE CUCTEMbI B COOTBETCTBUN C TAbGNULEN 1COXPaAHAT CTOMKOCTb (paboTOCNOCOGHOCTL) B YCIOBUAX BO3-
peivictBus MO c napameTpamu cornacHo 8.1 B TeyeHue cpoka akTUBHOrO cyllecTBoBaHns AKA Ha 3aAaHHbIX
opb6uTax.

8.4 HaaTane npoekTUpoBaHMs AO/KHO ObITb NOATBEPXKAEHO (C y4eTOM nepeyHs no 8.2.), uto AKA. ero
60pTOBbIE CMCTEMbI N 060PYyAOBaHNE B COOTBETCTBMM C Tabnuueli 1 coxpaHAaT CTOMKOCTb (paboTocnocob-
HOCTb) B YC/10BMAX BO3AEACTBMSA 3NEKTPUYECKUX MO C napaMmeTpamu CornacHo 8.2 B TeUeHne Cpoka akTuB-
Horo cyuwectBoBaHnss AKA Ha 3agaHHbIX opbuTax.

8.5 Ha atane npoeKkTMpoBaHus AO/HKHO ObITb NOATBEPXAEHO (C yyeToM nepeyHs no 8.2), uto AKA, ero
60pPTOBbIE CUCTEMbI Y MaTepPMasbl BHELLHUX MOBEPXHOCTEl B COOTBETCTBUM C TabnuLei 1 coxpaHAaT CTOWKOCTb
(paboTOCNOCO6HOCTDL) B YC/10BUAX BO3eCTBUSA NOTOKOB MOHOB C NapamMmeTpamu CornacHo 7.3 B Te4eHue cpoka
aKTUBHOro cyuiectsoBaHns AKA Ha 3afilaHHbIX opbuTax.

8.6 TpeboBaHuA NO 3aLMLLEHHOCTY N CTOWKOCTU KBO3A,ECTBUIO CTATUYECKOr0 3/1IeKTpUyecTBa ycTaHas-
nuBawT K annapatype AKA. Ha KOTOPYH B YCNOBUAX NoseTa BO3MOXHO Bo3gelicTBre DCPcero BHEWHUX Amn-
3M1eKTprYecknx yacTei kopnyca (yCTpoOicTB).

8.6.1 TpeboBaHWA CTONKOCTV annapaTypbl K BO3[eACTBMNIO CTATUUECKOro a/1ekTpuyecTsa yctaHaBnBa-
0T no napameTpy Up 3CP 1 no napameTpam 3/1eKTPMYeCcKoi Lieny 3aToro paspaga: paspsifHoli eMKocTu 1 pas-
PSAHOMY COMPOTUBAEHNIO, XapakTepusyoL X NOBEPXHOCTHbIV NoTeHuuasn, 06yCcnoBAEHHbI HakonaeHnem
3apsf0B Npy aneKTpu3aunm KOHCTPYKUMM AKA. nX COBCTBEHHYIO 3/IEKTPUYECKYI0 EMKOCTb U 3/1eKTpUYeckoe
conpoTuB/IeHNe Lenu paspaaa.

8.6.2 3HaueHus napameTpoB SCP. kK BO34elCTBUIO KOTOPbIX annapaTtypa 40/hkHa 6bITb CTONKOM, ycTa-
HaBMMBAIOT B COOTBETCTBUU C 7.4.

8.6.3 ObecneyeHne 3aLUULLEHHOCTM U CTOMKOCTM K cTatMyeckomy 3anektpmyectBy no FOCT 19005,
FOCT 18707. TOCT 18714. TOCT 30804.4.2.
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MpunoxeHne A
(pekomeHayemoe)

Mopafok pacyeTa pacnpegeneHnsa KOHUeHTpaLumMn 4acTul, B CTpye 3/1eKTpopakeTHOro gsuratens

A.l1 PacwunpeHune nnasMeHHbIX CTPYW pasHbix TUNoB P [, B KOCMOCE HOCUT pasHblli XapakTep 1 MoXeT 6bITb aguna-
6aTMYeCKUM N N30TEPMUYECKUM.

A.2 BxogHble BEMYMHBI 4715 pacyeTa aanabaTuyecknux TeueHuii (onpeaensiioT 9KCNepUMEHTaNbHO B X04e Ha3eM-
HbIX UCMbITAHWI gBUraTenein):

- N — notokuoHoB a gsuratene, C” 1;

- 10 — CKOPOCTb MOTOKA Ha BbIXOAE W3 YCKOPUTENS. M/C;

- a0 — xapakTepHblli pa3Mep CTPyW B Ha4a/IbHOM CeYeHUu, M;

- Qq — pacxoAVMOCTb CTPYW B HauYa/IbHOM CeYeHWU;

- y— nokasaTesib agvabartbl (onpegesneH TMNom paboyero BewecTsa ABuraresns).

A.2.1 [nsi pa3pexeHHbIX NaasmMeHHbIX CTPY TOPLEBbIX XO/I/TOBCKUX ABUraTenei:

N(7-1/2) 1

T.22n0 (1+r2nn 2)T

L
v*n—a"

°(At N 2)12 a
Ts ToQ{aQa)2(7~1);

B*a0+aT(x-x0); (aN)2a (@ 2+ 2 -
w (7-1)

A.2.2 1N HN3KOCKOPOCTHbIX MNIOTHbIX CTPY AYyroBbIX ABUratenei

(1-a- r2ta2)"2 a

reTo@oar<r-n. Lrfal

* + A N (AN *(q] Fe— e
a*ao+a{x-xo);(a")2*(ai f i

r2ar2* y2.

A.3 BxopfHble BE/IMUMHbI /19 pacyeTa U30TEPMUYECKMX TeYeHUiA (onpeaensaioT aKCNepuMeHTasibHO B XOJe Ha3eM-
HbIX UCMbITAHWI gBUTratenei);

- N — noTOK MOHOB, YCKOPEHHbIX B KaHane 3P/. c-1;

- N0 — CKOpOCTb NOTOKAa Ha BbIXOAE U3 yckoputens, m/c;

- a0 — xapakTepHbIil pa3mep CTPyM B Ha4ya/lbHOM CEYEHUN, M;

- Ba— pacxoanmocCTb CTPYU BHa4Ya/lbHOM CeYEHUN.

- TBO — TemnepaTypa 3/1eKTPOHOB B Haya/iIbHOM ceyeHuu, aB.

A.4 [1nfA BbICOKOCKOPOCTHbIX, C1a60pacxoAAWmnXcs CTpyii MOHHbIX ABUraTeneli 1 XoNN0BCKMUX ABurarenei:
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MpunoxeHune b
(cnpaBo4YHOE)

Mpumepbl pacyeTa pacnpejeneHnii KOHLEeHTpaLy YacTul, B CTPYsIX agBuratenei
Tuna CNAa-70 v Cra-100

Hwxe npuBeaeHbl pe3ynibTaTbl PacyeToB MO 3aBUCUMOCTSIM, NPVBEAEHHbIM BA 4.

MNcxoaHble BaHHbIe
Ansa auratens tuna CMAa-100.
N =2-10,8c“,;«0m1.7+104m/c: a0=5.0 cm; <a™ )~2 =26; TeQ =10 3B.

Ana psuratena Tuna CNAa-70:

N- 1.2 <O ,BC', :bl0« 1,45 +104 m/c: a0 =3.5cm;(af )*2=15. Te» 1.5 3B.

PucyHok 6.1 — PacnpepeneHune KOHUeHTpauun nnasmel n. cm*3, B ctpye asuratensa CMNA-100 BaosabL ocu cTpym

PucyHok B.2 — PacnpegeneHune KOHUEeHTpauum naasmbel 1. cM*3, B cTpye gsuratens CMA-100 Baosib ocu cTpymn
(norapudmMmmnyeckas wkana)

10
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PucyHok B.3 — PacnpegeneHune KOHUeHTpauuu nnasmbl ninc nonepek ctpyv ansa gsuratens CMA-100

PucyHok 6.4 — PacnpepgeneHve KOHUeHTpauun niasmel nincnonepek ctpyun ana gsuratens Crna-100
Biorapnmmyeckom macwtabe

1



FOCT P 56515—2015

80 -70 -«-60 -40 -30 20 -10 O 10 20 204050 7014t
XK, nn
HN-r0-1 Kk — -#b=aun; - — oM

PucyHok 6.6 — PacnpegeneHune aHeprum noHos E/Ecnonepek ctpyn ansa asuratens Cra-100

12
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PucyHok B.7 — PacnpegenieHne KOHUEeHTpauun naasmbl n, cm-3, B cTpye gBuratena CMN/A-70 Baonb ocu cTpymn

PucyHok B.8 — PacnpegeneHune KOHUEeHTpauun nnasmbel n. cM-3, B cTpye gsuratensa CMA-70 saonb ocu cTpymn
(norapudmnyeckas wkana)

13
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PucyHok B.9 — PacnpegeneHune KOHUeHTpauun nnasmel nincnonepek ctpyun ana asuratena CMNA-70

PucyHok B.10— PacnpegeneHue KOHUeHTpauumn niasmel n/nc nonepek ctpyv ans agsuratens CMNA-70
B norapudMmmnyeckom maclutabe

14



FOCT P 56515—2015

PucyHok B.11 — PacnpepgeneHue sHepruu noHos EcBaonb ocu ctpyu gns geuratens CMA-70

PucyHok B.12 — PacnpepgeneHune aHeprun noHos E1ECnonepek ctpyun ana gsuratens Crna-70
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