OEAEPAJIbHOE AFEHTCTBO

MO TEXHMYECKOMY PEIYJIMPOBAHWIO U METPONOT U

HALVMOHANBbHBIN TOCT P
CTAHOAPT

POCCUNCKOMN 56515—
GEOEPALUNN 2015

ATINMAPATbl KOCMNYECKWE ABTOMATUNYECKWE
N CNCTEMblI BOPTOBbIE CNYXEBHbIE
KOCMWYHECKUMX ATINAPATOB

O6wune TpeboBaHUA MO 3aUNLLEHHOCTU N CTOMKOCTU
K BO31IEMCTBUIO 3/1EKTPOPM3NYECKNX (PaKTOPOB
KOCMUWYECKOro rnpocTpaHCcTBa U CTaTu4eckoro
aneKTpuyecTBa

N3pgaHne ocuumnanbHoe

MockBea
CrangapTuHdopm
2019


https://www.stroyinf.ru/russian-certificate/tn-ved-tnved.html

FOCT P 56515—2015

MNpepgnucnoBne

1 PASBPABOTAH degepanbHbiM rocygapCTBEHHbIM YHUTAPHbIM NpeanpusaTuem «LleHTpanbHbIin Hayu-
HO-MccnenoBaTeibCKMiA UHCTUTYT MawmnHocTpoeHus» (Oryn «UHWNmaw»)

2 BHECEH TexHuyeckum KOMUTETOM No cTaHfapTtmdaumm TK 321 «PakeTHO-KOCMMYeckasd TEXHUKa»

3 YTBEPX/JEH W BBEJEH B JEWCTBWE Tlpukasom ®efepanbHOro areHTCcTBa MO TEXHUYECKOMY
perynuposaHuntio n metposiorun ot 8 uonga 2015 r. Ne 886-ct

4 BBEJAEH BMEPBbIE

5 NMEPEN3AAHUNE. OkTabpb 2019 r.

MpaBuna NpUMeEHeHNs HACTOSALWLEro cTaHgapTa yCTaHoB/IeHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 umioHA 2015 1. Ne 162-9d3 «O cTaHgapTu3aunm B Poccuiickon depgepauun». MIHopmauns 06 ns-
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HALULWOHA/MNbHBINR CTAHOAPT POCCUWMCKOMWN PELEPALNMN

AMNMAPATbl KOCMUYECKWE ABTOMATUYECKWE U CUCTEMbI BOPTOBbBIE CNTY>XXEBHbIE
KOCMUNYECKNX ATIMAPATOB

O6wure TpeboBaHMSA NO 3aLMNWEHHOCTU U CTOMKOCTU K BO3AENCTBUIO 3/1eKTPOPM3NYECKMX (haKTOpOB
KOCMWUYECKOTO NPOCTPAHCTBA U CTAaTUYECKOro 3/1eKTpuyecTBa

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

Jata BBegeHnsa — 2016—01—01

1 O6nacTtb NPUMEHEHNSA

HacTosAwwnii cTaHgapT pacnpocTpaHsieTcss Ha aBToMaTU4YecKMe KOCMMUYeckue amnnapatbl, Cryxeb6Hble
60pTOBbIE CUCTEMbI M annapaTypy KOCMWUYECKMX annapaToB W ycTaHaBnuBaeT obuwue TpeboBaHMA NO 3alim-
LLLeHHOCTUN N CTOMKOCTU K BO3AENCTBUIO 3/1€KTPOPM3NYECKUX hakTOPOB KOCMUYECKOTO NPOCTpaHCcTBA U CcTaTu-
YecKkoro 3neKTpuMyecTBa C yyeToM paboTbl 60PTOBbLIX 3/1EKTPOPEAKTUBHbLIX ABUTATE/IbHbIX YCTAHOBOK CTaLuo-
HapHOro pexuma paboTbl Ha 3Tane opbuTanbHOro noseta.

LaHHbIl cTaHpaapT npeaHasHavyeH Ans pa3paboTumMKoB U M3FOTOBUTENEN aBTOMATUYECKUX KOCMUYECKUX
annapaToB U 60PTOBbIX CUCTEM U COAEPXMUT 06WMe TpeboBaHUA MO 3aLWULEHHOCTN U CTOWKOCTU K BO3AEN-
CTBUIO 3N1eKTPOPn3NYECKNX pakTOpoB KOCMUYECKOTO NMPOCTPAHCTBA M CTATUYECKOTO 3/IEKTPUYECTBa.

2 HopmaTrBHbIe CCbI/IKN

B HacTosAlWem cTaHAapTe UCNosb30BaHbl HOPMAaTUBHbLIE CCbINIKWM Ha cnejylolwmne cTaHgapThbl:

FOCT 18707 Mepemblukn gNna obecneyvyeHns 3alinTbl U3L4eNnii pakeTHoO N pakeTHO-KOCMNYECKON TEXHM-
KM OT CTATUYECKOro 3/iekKTpuyecTBa. TexHMYeckne ycrosus

FOCT 18714 MNposoga 3a3eMsieHUs gns obecneyvyeHns 3alWuTbl M34ennin pakeTHON N pakeTHO-KoCMuYe-
CKO TEXHMKN OT CTATUYECKOTro 3/IeKTpUYecTBa. TexHUYeckue ycnosus

FOCT 19005 CpepcTBa obecneveHns 3awutbl U3LENNA PAKETHON M PaKeTHO-KOCMUYECKON TEXHUKN OT
cTatuyeckoro anektpuyectsa. Obwue TpeboBaHusa K MeTannmsauum 1 3asemMeHuno

FOCT 24375 PagunocBsa3b. TeEpMUHbI 1 onpefesnieHns

FOCT 25645.103 YcnoBua pusnyeckme KOCMUYECKOro NpocTpaHcTBa. TepMuHbl 1 onpegernieHuns

FOCT 25645.113 VoHocepa 3emnn. TepMuHbl 1 onpegeneHuns

FOCT 30804.4.2 (IEC 61000-4-2:2008) COBMECTUMOCTb TEXHWYECKMX CPEACTB 3S/eKTpOMarHutHas.
YCTOWYMBOCTb K a/1eKTpocTaTnyecknm paspsgam. TpebosaHUs U MeToAbl UCMbITAHWUIA

MpumeuaHue — T[pu NOML30BAHUM HACTOSILLYM CTaHAAPTOM LieNiIecoo6pa3Ho NPOBEpUTb AeliCTBUE CCblIoY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHOW CUCTEME OBLLETO NO/Ib30BaHUS — HAa OPMLMaIbHOM caiiTe defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/iMpoBaHuio 1 METPO/IOMMM B CETU VIHTEPHET WK MO eXerofHOMy UH(DOPMAaLMOHHOMY yka3a-
Teno «HauuoHasbHble CTaHAAPTbI», KOTOPbIA ONy6G/IMKOBaH MO COCTOSIHMIO HA 1 sHBapsi TEKYLLEro rofa, M rno Bbinyckam
€XEMECSYHOTO MHCHOPMALMOHHOTO yKazaTens «HauvoHalbHble CTaHAapTb» 3a TEKYLMIA rof, EC/m 3aMeHEeH CCbINOYHBbII
CTaHOapT, Ha KOTOpblli AaHa HeAaTMPOBAaHHAs CCbIfKa, TO PEKOMEHAYETCS UCMO/b30BaTh AEACTBYIOLLYH0 BEPCUIO 3TOMO
CTaHfapTa C yYeToM BCEX BHECEHHbIX B aHHYI0 BEPCUIO M3MEHeHUA. EC/M 3aMeHeH CCbINIOYHbI/A CTaHAapT, Ha KOTOpbIi
[laHa AaTMpPOBaHHAsH CCbIfKa, TO PEKOMEHAYETCS MCMO/b30BaTh BEPCUIO 3TOr0 CTaHAapTa C YKa3aHHbIM BbilLE TOZOM YT-
BepxaeHus (NpuHsaTWs). Ecnm nocne yTBEpXAEHWSI HACTOSILLETO CTaHAApTa B CCbUIOUHbIA CTaHAAPT, Ha KOTOPbIA AaHa
[laTVpOBaHHas CCblIKa, BHECEHO M3MEHEHMWE, 3aTparuBaloLlee NosIoKeHUe, Ha KOTOPOE AaHa CCbIIKa, TO 3TO MOJIOXKEHVE
PEKOMEHAYETCS NMPUMEHSTb 6e3 yueTa AaHHOTO U3MEHEHUs. EC/M CCbINOYHbIA CTaHAApT OTMEHEH 6Ge3 3aMeHbl, TO MoJIo-
XEHVE, B KOTOPOM [aHa CCblIKa Ha HEro, PEKOMEHAYETCS NPUMEHSITb B UacTU, He 3aTparMBatoLLeil 3Ty CCbUky.

W3paHne oguumanbHoe
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3 TepMUHbI 1 onpeaeneHvs

B HacTosAwem cTaHgapTe npuMeHeHbl TepMuHbl no TOCT 24375, TOCT 25645.103, TOCT 25645.113,
a Takxe cnepytouime TePMUHbLI C COOTBETCTBYIOLWUMWN OnpeaesieHnAMu:

3.1 anekTponsnyeckmne pakTopbl KOCMUYECKOro npocTpaHcTBa: ®akropbl, BCTynawwme ¢ KocMu-
YeckMm annapaTom, ero 60pTOBbIMM CUCTEMAMW Y NMOBEPXHOCTbIO B 3/1€KTPOPM3NYECKOe B3aumoaeincTene.

3.2 cobcTBeHHada BHelwHAA atmocgepa; CBA: NasoBaa cpefa, BO3HUKawLWaa BOKPYr KOCMUYECKOro
annapata B pe3y/nbTaTe NPOLECcCOB Aerasauuy MarepuanoB BHELWHUX MOKPbITUNA, MCNapeHus KoHAeHcaTa C
BHELLHMNX NOBEPXHOCTEN, ra3ooTAeNneHns 13 HerepMeTUUYHbIX OTCEKOB, a Takxe B pesynbraTe paboTel 60pTo-
BbIX CUCTEM W arperaTtos, CONPOBOXAALWNXCA BblAE/eHNEM ra3oB 1 Napos.

3.3 rasonnasmeHHoe okpyxeHue; MO: MNMnasmeHHble o6pa3oBaHus, BO3HMKaOLWMe B6/IM3N U BOKPYT
KOCMMYeCKoro annaparta npu pabote 60pPTOBbLIX ABUraTesibHbIX YCTAHOBOK U Npu noHu3auum CBA.

3.4 3awmuweHHocTb: CBOWCTBO KOCMUYECKOro annaparta (ero 60pToBbIX CUCTEM M annapaTtypbl) UCK/IO-
yaTb B/INSIHME BO3MOXHbIX MOMEXOBbIX M noBpexgarwnx s ekToB Ha 6e3aBapuiitHoe yHKUMOHUPOBaAHKE
BO BPeEMs ¥ Moc/fie BO3AENCTBUA 31eKTPOdPM3NYecknx hakTopoB KOCMUYECKOTO NPOCTPaHCTBa, a Takke npu
pas3BuUTUM 31EKTPOCTATUYECKUX Pa3psioB Ha BHeLLHel MOBEPXHOCTU M BO BHYTPEHHUX 06beMaXx.

3.5 cTolikocTb: CnocOBHOCTb KOCMUYECKOro anmnapata 4J/IMTeNlbHOe BpeMs COXpPaHATb M NposABAATb
CBOM (PYHKUMU, HE NoAAAaBasACb Pa3pyLIEHUI0 WM U3MEHEHUSM MOA BO3AeNCTBMEM 3/1eKTpodusnyecknx ak-
TOPOB KOCMWYECKOrO NMPOCTPAHCTBA, a Takke MNpu pasBuUTUM 3/1eKTPOCTATUYECKUX Pa3psAfoB Ha BHeLIHel no-
BEPXHOCTM KOCMWYECKOro annaparta v B ero BHYTPEHHNX 06bemax.

3.6 anekTpocTaTnyeckmin Nnpoboin: HapyweHne N30AALNOHHbIX CBOCTB AU3/IEKTPUKA, NPUBOASLLEE K
BHE3anHOMy BbICBOOGOXAEHUIO 3apsafa U NOBPEXAEHUIO ANINEKTPUKA.

3.7 anekTpocTaTuyecknii paspsg; 9CP: BHe3anHoe BbICBOOOXAEHNE 3apsiia Kak pe3ysbTaT 3/1eKTpo-
cTaTmyeckoro npobos.

4 OB603HaYeHNsA 1 COKpaLleHus

4.1 B HacToAWeM cTaHfapTe NPUHATHI crefylline cokpaw,eHus:
AKA — aBTOMaTM4YeCKUIA KOCMMUYECKUIA annapar;

MO — rasonnasmeHHOe OKpPYXeHUe;

NMN3 — u3pgenns nonynpoBOAHUKOBOWN 3/IEKTPOHUKN;

KA — Kocmuuyeckuii annapar;

KBHO — koopaunHaTHO-BPpEMEHHOEe M HaBuralnoHHoe obecneyeHune;
HWIM — Ha3eMHbIA N3MepUTEesbHbIA NMYHKT;

Cb — conHe4yHas 6aTtapes;

CBA — cob6cTBeHHas BHeLWHAA aTmocdepa;

COTP — cuctema obecnevyeHnss TeNN0BOI0 pexuma;

C3l — cuctema anekTponutaHus;

T3 — TexHuyeckoe 3agaHue,

TT3 — TaKTUKO-TEXHUYECKOe 3ajaHue;

OP[, — anekTpopakeTHbIN ABuratens;

OPW — a3nekTpopaguounsgenve;

OCP — anekTpuueckuii ctaTu4yeckuii paspsag;

O®KM — anekTpochmsnyeckne akTopbl KOCMUYECKOrO NpoCTPaHCcTBa.
4.2 B HacTosleM cTaHgapTe NpPUHATHLI cneayrowme o603HaYeHns:
a — cTeneHb MoHM3aLNK;

y — nokasaTtenb aguabarsl;

e0— AuanekTpuyeckas NPoOHULAEMOCTb Bakyyma;

a0 — xapakTepHblii pasmep CTpyn B HaYa/lbHOM CeYeHuu;

a/, — pacxoguMmocTb CTPYyU B Hayas/lbHOM CeyeHuu;

d — TonwmHa cnos Lebas;

e — 3apsaf 3N1eKTpoHa;

E — HanpsXeHHOCTb 3/1eKTPUYECKOro nons;

E| — aHeprua ogHo3apsanHbIX NOHOB;

E|| — aHeprua gByx3apsAHbIX NOHOB;

f— nnoTHOCTb NOTOKA MOHOB;

F — cymmapHbIii MOTOK MOHOB Ha 3a4aHHYH NMOBEPXHOCTL;

K — nocTtosiHHas bonbumaHa;
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T — Macca, MaccoBblli pacxog;

Tj— Macca WoHa;

M — uuncno Maxa,;

N — KOHUEeHTpaumsa vyacTtuu;

N0 — n/OTHOCTb MOHOB B Haya/lbHOM CEYEeHUW PeakTUBHON CTpyW;
N — uucno yacTuu;

N — noToK MOHOB B ABUraTene;
r0 — paccTosiHMe [0 BbIXOAHOIO CeYeHus ABuraTens;
S — nnowafb BbIXOAHOIO CeYeHus gpuratens,

[— Temnepartypa;

Te— Temnepartypa 3/71€KTPOHOB;

Te0 — TemnepaTtypa 3/1€KTPOHOB B Ha4Ya/lbHOM CeYeHuu;

W — npoAosibHas KOMMOHEHTa CKOpPOCTH;

M0 — cKOpOCTb NMOTOKA Ha BbIXO4E W3 yCKOPUTENS;

NC— CKOPOCTb NOTOKA Ha OCK YCKOpUTENS;

U — pasHoCTb NOTEHUWNasnos.;

Up— HanpsxeHue paspsapa;

Ll| — noTeHuman ogHOKpaTHOI MOHM3auMM paboyero BellecTBa ABuUratens;
Uju — noTeHumnan gBykpaTHOl MOHU3auUMK paboyero BellecTBa ABUraTens;
vV — nonepeyHas KOMMNOHEHTa CKOpPOCTH;

V — nonHas ckopocTb noToka, V = V(X,y, z); V2 = n2 + v2;

X, Y Z — KOOpAWHAaTbl AeKapTOBON CUCTEMbI KOOPAMHAT;

X, F— KOOpAuHaThl UWIUHAPUYECKOA CUCTEMbI KOOPAMHAT.

5 OCHOBHbIE MOJIOXEHUSA

Kocmunueckne annapatbl nogsepratioTtcs Bo3geincteuio IOKM. K Takum chaktopam oTHocsTca MO AKA,
anekTpuyeckme nosg B MO 1 NOTOKN 3apsAXEHHbIX YacTul, nocTynatwuwme Ha nosepxHoctb AKA n3 I'MO, npu
paboTe 60PTOBbLIX UCTOYHUKOB Nnasmbl. ObLiee HeraTMBHOe BO3AeliCTBME DaKTOPOB yCUAMBaeTCs C yBesmye-
HMEM CpoKa akTMBHOIO cyliecTBoBaHUA KA.

Mpn paboTte Ha 60pTy KA 3P nx nnasmeHHble CTPyW reHepupytoT B6AM3M annapaTta afekTpuyeckme
nons n TOKW, KOTOpble 3amMblkalTca NM60 yepe3 0kon1006bekToBble MO, NM60 Yepe3 3N1eMeHTbl KOHCTPYK-
unmm KA, nn6o yepes mnoHocepy. bnarogapsa cBoeil OTHOCMTENIbHO BbICOKO 3/71€KTPO- M TEN/I0NPOBOAHOCTHU
nnasma cTpyu Becbma 3ddMeKkTUBHO B3ammogelicTByeT ¢ KA 3a cueT nepeHoca 3/1eKTpuYeckux TOKOB 1 Tenna.
BosgeiictBne IPKIM Ha KA nposiBNseTcs B cO34aHUM AOMOMHUTE/IbHbIX MEXAHUYECKUX U 3MEKTPOMArHUTHbIX
CWA, KPYTALLMX MOMEHTOB, a TakKxXe TensioBblIX U KOPMYCKYNAPHbLIX MOTOKOB.

B pa3gene 6 npuBeneHbl nepedeHb DPKM n ahdekTbl nx HeraTuBHoro so3geiictemsa Ha AKA un 6opTo-
Bble CUCTEMBI.

6 MNepeyeHb 3/1eKTPOPU3NUECKNX BO3AECTBUIA, OKa3blBaeMbIX Ha GOPTOBbIE
CUCTEMbI U 3/IEMEHTbI aBTOMAaTUUYECKMX KOCMUYECKMX annapatoB

MepeyeHb anekTpodmnanyecknx BO3gencTBuii Ha cuctembl AKA 1M 60pTOBble CUCTEMbI MPUBEAEH B
Tabnuue 1

Tab6nuuya 1— CBoAHbI NepeyeHb BO3AeicTBUlA Ha cnucteMbl AKA 1 60pTOBbIE CUCTEMDI
SnekTpodmanyeckuii haktop Cucrema AKA SpdpekT BO3aECTBMA DK

Paguocuctemsl AKA VickaeHne gnarpammbl HanpaB/IEHHOCTU BOPTO-
BbIX pagviOaHTEHH.
VickakeHne amMnanTyaHo-ha3oBbIX XapakTepu-

CTVK NPUHMMAEMOro CurHana
MO, Bo3HWKatowwme npu pabote 6opTo-

BbIX NIa3MeHHbIX U rasoBbigenswowmx  HUMbI, cuctembl KBHO  VckakeHne koopauHaTHON nHdopmaumm 06 AKA.
cuctem VckaxkeHne pagmonokaunoHHoro o6nmnka AKA

BopToBble onTuyeckne J10XHble CBETOBbIE CUrHASIbI 3@ CHET COOCTBEHHO-
CUCTEMBI ro nsnyyenuns MO n 3a cyeT paccesHns u3ssnyde-
Hua ConHua Ha yactuuyax Mo
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OKoHuaHVe Tabnmupl 1

OnekTpodmanyeckunii haktop

DnekTpuyeckue nons, reHepupyemble
MeXy OKpyxXaroweli nnasMori u ane-
MeHTamy Kopnyca AKA nog peiictsu-
€M BbICOKOBO/IbTHbIX BOPTOBbLIX CUCTEM
(BbICOKOBO/BTHLIX CB,  BbICOKOBOMbT-
HbIX UCTOYHWKOB MUTAHWUS, MOTOKOB Bbl-
COKO3HEPIUYHbIX KOCMUYECKUX YacTuLL)

[MOTOK 3apsAXeHHbIX YacTul, Ha NoBepx-
HocTb AKA 13 10

O6beMHOe 3apskeHVe [M3NEeKTPUKOB
Ha MOBEPXHOCTV BCMEACTBME 3M1EKTPU-
3aumm AKA

Cuctema AKA

Pagnocucrembl AKA

CucTtembl  ynpas/ieHus
AKA, N3, 3PN

Cuctema
NIpoBaHnA

Tepmopery-

PyHKUMOHa/IbHbIE  MO-
BepxHocTn AKA, cny-
Xe6HOIA, LeneBoil n Ha-
Y4YHOI annapaTtypbl

Cuctemsl
TaHus ¢ Cb

3neKTponun-

Cuctema
NnpoBaHnsi

Tepmopery-

Cuctema ynpae/ieHus
LBUXEHMEM

OPW, kabenbHble cetw,
COTP, CaN

OdpchekT Bo3gelicTera DK

leHepaumsi Nomex B MPUEMHbIX TPakTax npu UM-
ny/IbCHOM U3MeHeHUn U B pesy/ibTaTte 3/1eKkTpo-
cTaTnyeckoro npo6os

Co3faHne 3/1eKTpuYecKkMx HaBOLOK B YyBCTBU-
TenNbHbIX Lensx B pesynstare ICP
[Jerpagaumsa  TepMOpErynvpyowmx MoKpbITWIA
AKA npu MMKpPOMETEOPUTHOW 3p03nn

[Jerpagauna cBONCTB (PyHKLMOHANbHbLIX NOBEPX-
HOCTel 13-3a UX KaTOLHOr0O Pacrbl/IEHNS NOHaMW,
YCKOPEHHbIMU Npy NoBepxHocTHOW U

YXyALeHne onTUYecKnX CBONCTB CTEKSAHHbIX MO-
KpbITuii CB npyn 60mM6apaMpoBKe X NOBEPXHOCTM
3apskeHHbIMKM YacTuuammn TTIO n npn ocaxae-
HUM NNeHoK koHaeHcarta [0

Jerpagauns  TepMOperynmpyrwmx MoKpbITUiA
AKA B pesynbtare 3po3vn n 3arpsA3HeHns npo-
OyKTamn pacnblieHns KOHCTPYKUMOHHbIX marte-
pvanos 3P/ n AKA nog felicTBMEM YCKOPEHHOTO
noToKa MOHOB

Co3zfaHvie AONOSHUTENbHBIX KPYTALWMX MOMEH-
TOB 3a CYET HECMMMETPUYHOrO 3/1eKTpocTaTuye-
CKOro B3avIMOAECTBUSA YCKOPEHHOro NOTOKa VOHOB
C anilemeHTaMn KoHCTpyKumm AKA.

Motepu Tarm SP[ B pe3ynbtaTe nonagaHusa ane-
MEHTOB KOHCTPYKUMM AKA B 30HY pasfneTta peak-
TUBHOI CTpyM

DMeKTPOMarHUTHbIe NOMEXW, NapasuTHbIE CUTHA-
bl B KaGensix, paspyLUeHue 3/1eMEHTOB 060pyao-
BaHUS1 11 KOHCTPYKLMN

7 XapaKTepuCTUKN BO3LENCTBYHOLLMX (0aKTOPOB

7.1 NapameTpsl MO

7.1.1 TNO xapakTepunsyeTcsa HayalbHON MNOTHOCTbIO MOHOB, MX MPOCTPAHCTBEHHbLIM pacnpeneneHnem,
3Hepruein n Hanpas/ieHNEM CKOPOCTW MOHOB.

7.1.2 MNOTHOCTb MOHOB B Haya/lbHOM CEYEHUN PEaKTUBHOW CTpyu

MNOTHOCTb MOHOB B HayaslbHOM cedyeHun peakTuBHoi cTpym N0 ABnseTcsa pabouyeil xapakTepucTUKoi
ncnosib3yemoro gsuratensa u onpegensetca T paboyero rena agsuratens yepes niaowafb BbIXOAHOIO ceveHus
ABuratens S cornacHo cnegytouieil 3aBUCMOCTH

™R
0 mj u-S
rae a — cTeneHb MoHu3auuu;
T,- — Macca 1oHa;
N — npofosibHass KOMMOHEHTa CKOPOCTU.

7.1.3 lpocTpaHCTBEHHOE pacnpegesneHne MOHOB

Ha pucyHke 1 nokasaHa cTpykTypa ctpyum OP[. MNpu pabote 3P chopmupyroTcs cnepyrowme 30Hbl B
rmo:

- 30Ha | — 3aHMMaeT NPOCTPAHCTBO Mepef BbIXOAHbLIM CeYeHVMeM ABuUraTena B fnpefenax yrios pacxo-
OUMOCTK CTpyn + 45° OTHOCWUTENbLHO BeEKTopa CpPefHEMAacCOBOI CKOPOCTW peakTUBHOW CTpyn (PacxofumocTb
CTpyun BapbupyeTca oT = 20° o = 60° anga pas3nunyHbix Tunos ISP/ 1 onpegensieTca akcnepnMMeHTanbHO B Xo4e
Ha3eMHbIX UCMbITaHuii gBuratens). B aToil 3o0He cocpefoToyeHo A0 90 % yCKOPEHHbIX MOHOB pPeakTUBHON CTPyW;

4
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- 30Ha Il — 3aHMMaeT NpPOCTPaHCTBO Mepen BbIXOAHbIM CEYEHWEM ABuUratens B npegenax yrnos + 90°
OTHOCWUTE/IbHO BEKTOpa CpeAHEeMacCOBOI CKOPOCTM peakTUBHON CTPYU 3a WCKIOYEHMEM 30HbI |. B aTOW 30He
opmMmupyeTca nepudpepmsi NOToka YCKOPEHHbIX NOHOB pPeakTUBHOW CTPYyW;

- 30Ha Ill — 3aHMMaeT NPOCTPaHCTBO 3a BbIXOAHbIM CevyeHueM asuratens (B 6/MXHER No NOTOKY NoJsy-
chepe 30HbI V). B 3TOI 30HE pacnpoCTpaHAKTCS ob6paTHble MOTOKM MOHOB BTOPWUYHOW Miiasmbl U3 peakTuB-
HOM cTpyw;

- 30Ha IV — pacnonaraetcs Ha paccTosHMM 3—5 AMamMeTpOB BbIXOAHOIO CEYEHUS ABuUratenss BHU3 MO
NOTOKY BHYTpM 30HbI |. B aTON 30He ob6pa3yeTcs BTOpUYHAA nnasma B pesysbTaTe npouecca pekombuHauuum
YCKOPEHHbIX MOHOB CTPYN Ha HeliTpanax CBA.

PucyHok 1— CTpyKTypa CcTpyun

MpoaonbHOE U MonepeyHoe pacnpefesieHne MOHOB B CTpye ABuUratens Ha pPaccToAHUAX MeHee 1 M
onpefensalnT Npu UCMNbITAHUAX ABUTATENA B HA3EMHbIX YC/TOBUAX.

PekoMmeHayeMblii NOpAAOK pacyeTa NPOAOSIBHOTO WM MONEPEeYHOro pacnpefeneHus KoHueHTpauuu
yactuy B cTpye 3P/[ Ha paccTosHuAx 6osiee 1 M OT BbIXOAHOIO CeyeHus ABuratesia npuseneH B Npusio-
XeHunu A.

TecToBble NpuMepbl pacyeta pacnpefesieHUss NJAOTHOCTU MOHOB AJ19 UCNOJ/Ib3YEeMbIX HA COBPEMEHHbIX
AKA 3P[ xonnosckoro tTuna npusefeHsl B npusioxeHun b. Ha pucyHkax B.1 n B.2 B pa3Hbix MmacwTabax (ans
yAo6CcTBa MCNONb30BaHUA) MoKasaHbl pacnpefesieHus KOHUeHTpauun nnasmbl BOOMb CTPyM Hambonee pac-
npoctpaHeHHoro dP Cl1A-100, Ha pucyHkax B.3 u b.4 — nonepek cTpyn. Ha pucyHke b.5 n b.6 nokasaHo
pacnpegesnieHne 3Heprun MOHOB BAO/b U MOMNEPEK OCU ABUTaTens CoOOTBETCTBEHHO. B cTpye 9P/ CIA4-70 co-
OTBETCTBYHOLWME pacnpenesieHna nokasaHbl Ha pucyHkax b.7—b. 12 npunoxexHus b.

7.1.4 3JHeprua noHos [TIO n HanpaB/1IeHME CKOPOCTU

Mpun pa6oTte DP/ reHepupyeTcs NMOTOK YCKOPEHHbIX WOHOB C 3HEprue, 3aBUCALLEN OT HaNpsXXeHus pas-
psga 1/p. B 3aBUCMMOCTMN OT 3HEPTUN BLISENAKTCS YeTblipe rpynnbl MOHOB:

- 1-A rpynna — ofHO3apsiHble NOHbI € 3Hepruein E, = e «(Up-3 «I/g), rae Mn— noTteHuman o4HOKpPaTHOM
MoHU3aumn paboyero sBeuwectBa gsuratens. OHM cocTaBnsaT oT 90 % Ao 95 % OT MOMHOrO yMcaa UOHOB B
cTpye. HanpaBrieHue ux CKOpOCTW NIeXUT B Auana3oHe YrioB pacxoguMMOCTU peakTUBHOW CTpyu;

- 2- rpynna — AByX3apsiiHble UOHbI C 3Heprnein Em=e (2 «Up- 3 +UjU), rae Ujn— noTeHuunan asykpart-
HOW noHusauum paboyero BewecTsa gsuratensa. OHu cocTaBnsaoT oT 5 % g0 10 % OT NONHOro Yyncia MOHOB B
cTpye. HanpaBrieHue ux cCKOpoCTW NIeXUT B Auana3oHe YrioB pacxoguMOCTU peakTUBHOW CTpyw;

- 3-a rpynna — ofgHo3apsjHble MOHbI nepudepuun cTpyn. X aHeprus, kak npasuio, He npesBbilaet
0,1 «E(. OHn cocTaBnaT meHee 10 % OT MOMIHOrO Yncsia MOHOB B CTpye. HanpaBsieHWe NX CKOPOCTU NIEXUT B
[uana3oHe YI70B packpbiBa 30Hbl nepudepun cTpyu;

- 4-a rpynna — VOHblI BTOPUYHOI nna3mbl. VIX 3aHeprusa onpegeneHa noTeHUUasiom CTpyu U, Kak npasu-
no, He npesbiwaeT 0,1 «E(. HanpaBneHne ux CKOPOCTU — pajunanbHO U3 30HbI V.

MoHbl 1-ii 1 2-1 rpynn cocpefoToYeHbl B 30HE |.

MoHbl 3-i rpynnbl pacnpocTpaHsalTcsa B 30He .

VioHbl 4-i rpynnbl poxaatoTcsa B 30He IV 1 pacnpocTpaHsawTca B 30Hax Il u il



FOCT P 56515—2015

[MoHYO 9HEpPrnio MoHa B 3aBUCUMMOCTU OT €ro KOopAuHaT paccymUTbiBaOT Kak

mj (t/2+v2) TYy2
El: 2 =~ !

rge v — nonepevyHass KOMNOHEHTa CKOPOCTH,
V — nonHas CKOPOCTb NOTOKa.

7.2 MapameTpbl 3/1E€KTPUYECKMX Noneii

OnekTtpuyeckoe nose Bokpyr AKA copmupyeTca npu BO3HUKHOBeHMM U mMexay noBepxHocTbio AKA
(anemeHTa KoHcTpykuum AKA) n I'MO.

HanpsxeHHOCTb anekTpuyeckoro nona E sokpyr AKA (snemeHTa KoHCTpykuun AKA) onpegensietca U
Mexay noBepxHocTbio AKA (3nemeHTa KoHCTpykuun AKA) n MO u d, B koTopoii cocpegoTaunBaetcs scs U

E=U/d.

TonuwuHy cnos e6as d onpeaensitoT napamMmeTpamu oKpyxatouiei nnasmbl
n
ne*

roe e0 — AnanekTpuyeckas NPoOHULAEMOCTb Bakyyma,
K — nocTofiHHaa bonbumaHa;
Te — Temnepatypa 3/1€eKTPOHOB;
e — 3apsg 3/IeKTpoHa.
E BHYTpM ananekTpuyeckux nokpbituin AKA onpegensetcs U n TOAWMHON AN31EKTPUYECKOTO NOKPbLITUA.
Mpu npeBbiweHnn E BHyTpM AnanekTpuka Npob6ONHOro 3HavyeHUs ANA AAHHOTO TuMa MNOKPbITUA HacTynaeT
3/1eKTPUYECKUil Npo6oii AN3NeKTpuka.

7.3 NMapameTpbl NOTOKOB MOHOB K13 MO Ha KA

BennunHy NoToka MOHOB Ha MPUHMMAKLWMNIA 31EMEHT KOHCTPYKUuun AKA onpefensoT NpoCTpaHCTBEH-
HbIM pacnpegeneHnem nAoTHOCTU MoHOoB B MO, nnowaabld NpUHUMMAaloLWen noBepxHOCTM anemeHTa AKA,
Haxogsuieroca BHyTpu MO, opueHTauuneih npvHUMaloL el NOBEPXHOCTU OTHOCUTE/IbHO BEKTOpa CKOPOCTU
noHoB [T10, C y4eTOM BO3MOXHOIO 3aTEHEHUA APYTMMUN 3/1IEMEHTaMN KOHCTPyKuun AKA.

MnoTHOCTL MOTOKa MOHOB /'onNpegensnT no opmyne

f=nV(,y, 2).
CymmapHbIii NOTOK F Ha npuHMMatlowyo NOBEpPXHOCTb Naowaabio S onpegensoT no opmyne

F=]nV(¥,y, 2)dS.
s

7.4 TlMapameTpbl anekTpusaunm AKA

dnekTpuzaynio AKA onpeaensitoT HakonneHmem 3apsifioB (3/IEKTPOHOB U MOHOB KOCMWUYECKOW niasmbl)
Ha BHELWHEeN MOBEPXHOCTU AUINEKTPUYECKUX KOHCTPYKLUIA Ha 3Tane op6uTanbHOro nosneta. HakonseHue 3a-
pAAoB NPUBOAUT K BO3HUKHOBEHMIO U Mexay AN3N1eKTPUYEeCKUMU U NMPOBOASLWMMN 3/1IEMEHTAMMN KOHCTPYKLUN
AKA, obycnaenuBaloweil anekTpuyecknii npo6oii AnanekTpruka Ha NPoBoAsLME YacTu Kopnyca (ycTpoiicTBa
annapaTtypbl), pa3pss nNo NOBEPXHOCTU AM3NEKTpuka, Npoboit 06/1yd4aemMoin YyacTu guanekTpuka ¢ BbI6pocom
3apsAf0B B OKpyXallliee NpocTpaHcTBO. B pesynbtate annapatypa AKA, ero noBepxHOCTb, KabesbHble CETU 1
OPW moryT noasepraTbCs NokarbHOMY BO3A€NCTBMIO TOKOB 3/IEKTPOCTATUYECKUX Pa3psifoB U FrEHEPUPYEMbIX
UMW 3/1EKTPOMArHUTHbIX MOMeil.

MapameTpaMy 31€KTPOCTATUUECKOrO paspsfa M ero 3/1eKTPUYECKol Lenu ABNSIOTCA HanpshkeHue pas-
psfa, paspsiiHas eMKOCTb M paspsgHOoe ConpoTUB/eHMe, XxapakTepuayluimecs cregyouwmnumm makcuManbHbl-
MW 3HAYEHUAMU MX NapameTpoB:
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- MaKCUMANIbHOE HAMPAXKEHUME PASBPALA . ciiiiiiiuuuuuuunniteneeeeeeeeaeaeaeaaaaaaaaasaaaasnessebebesesseeeeeeeaaaaaaaeasassasaanannnnn 20 «KB;
- @MKOCTb...cceennee .1m10-9 &;
- COMpOTUB/IEHMUE... .... 150 Om.

MMnynbc TOKa 3/1eKTPOCTATMUECKOTO paspsga XxapakTepusyeTcs CleAylliuMu 3HaYeHUsIMM ero napa-
METPOB;

= AMIMINTY LA VMY TBCA TO KB ceiiiuuuuuiuuuuererarareeeertereeaeaeaaeaseessssssassssssssesssssssseretateteeaeeeeeesseessnsnnnnnssssssssnnns 4o 100 A;
- ONUTeNbHOCTb (PpoHTa MMNynbca Toka Ha yposHe 0,1—0,9
AMIIUTYLHOTO BHAUEHMS oo i i eiiieiiiiiiiiee e e e ettt e e e e e e e e e e e et eata b a e s e e e e e e e eeenbaanneeaeaes oT 1.10~9 00 1ml0-7 c;

- ANINTENbHOCTb MMMYy/ibCa TOKa Ha yposBHe 0,5 aMnanMTygHOro 3HavyeHus oT 2-10-8 go 1ml0~6cC.

DnekTpocTaTnyeckme paspsagbl MOTyT ObITb O4MHOYHBIMUW M NEPUOANYECKMMU (C YACTOTON NOABMEHNSA 4,0
50 Ny B TEYEHNE HECKONbKMUX CEKYHA).

E B6M3KN kaHana 3/1ekTpocTaTuyeckoro paspsiga oueHmBaeTcsa BenunumnHoit go 200 kB/m.

8 Tpe6oBaHWs MO 3aLLUMLIEHHOCTM N CTOMKOCTM K BO3AENCTBUSAM
3NEKTPOPU3NYECKNX (PAKTOPOB KOCMUYECKOro NPOCTPaHCTBA U CTATMUYECKOTro
3/1eKTpuyecTBa

8.1 Tpeb6oBaHMA NO 3aWULWEHHOCTU U CTOWKOCTU AKA K 3neKTpodun3nyecknm BO3AENCTBUAM LOSIKHbI
BkntoyaTbcsA B coctaB TT3 (T3) Ha co3pgaHue AKA, B cocTaBe KOTOpbIX nNpefycMaTpeHo ucnonb3oBaHne 3P/
CTaLMoHapHOro pexunma gencTsns, APYrux nnasmMo- v ra3oBblAeNAWmMx CUCTEM.

TpeboBaHUA ycTaHaBNMBaAOT N0 napamMeTpam 3/1eKTPOPU3NYecknx akTopoB 1 CTATUYECKOTO 3/1IEKTPU-
yecTBa Mo 5.2, kK BO34ENCTBMIO KOTOPbIX A0/MKHA 6bITb 06ecnevyeHa pabotocnocobHocTb annapatypbl AKA u
ero 60pTOBbIX CUCTEM C HEO6XOAUMBIM (3agaHHbiM no TT3, T3) ypoBHEM BEPOATHOCTMU.

8.2 B pe3ynbTaTe npeaBapuTeibHON OLEHKN Ha 3Tane npoekTnpoBaHusa AKA f0MKHbI ObiTb onpeaeseHsbl:

- BO3MOXHble 3ahhekTbl B BOPTOBbLIX CMCTEMAxX WM annapaType npu BO3AeWCTBUN 3NeKTPOodU3NYecKnx
(haKToOpoB C y4eTOM PEXUMOB UX paboThl;

- OXMpaeMble YPOBHM BO3AEWCTBYHOLWMX 3neKTpodhnandecknx akTopoB, MpM KOTOPbIX GOPTOBbIE CU-
CTeMbl M annapatypa COXpPaHsloT CTONKOCTb;

- nepeyeHb IPAPEKTOB, MoAMexXalmnx oueHke (OLEHKY MPOBOAAT pacyeTHbIM MyTEM WU OnpeaensaioT
3KCNEepPUMEHTabHO).

8.3 Ha atane npoekTupoBaHusa 0O/HKHO OGbiTb NOATBEPXAEHO (C y4eToM nepedHs no 8.2), uto AKA n ero
60pTOBbIE CMCTEMbI B COOTBETCTBUM C Tabnuuein 1 coxpaHAT CTOWKOCTb (paboToCnOCO6HOCTbL) B YC/NOBUAX
Bozgeiicteusa MO c napameTpamu cornacHo 8.1 B Te4YeHMe cpoka akTUBHOro cyuiectBsoBaHuss AKA Ha 3a-
JaHHbIX opbuTax.

8.4 Ha aTtane npoekTMpoBaHWs AO/MKHO ObiTb MOATBEPXAEHO (C yyeToM nepeyHs no 8.2), uto AKA, ero
60opTOBbIE CUCTEMbI U 060OpyAOBaHME B COOTBETCTBMM C Tabnuuein 1 coxpaHAT CToikocTb (paboTtocnocob6-
HOCTb) B YC/TOBMSAX BO3LEWCTBUSA 3NEKTPUUECKNX NoJel C napameTpaMy CornacHo 8.2 B TeYeHMe cpoka akTuB-
Horo cyuiectBoBaHms AKA Ha 3agaHHbIX opbutax.

8.5 Ha atane npoekTupoBaHuMs AO/IKHO ObiTb NOATBEPXAEHO (C yyeTOM nepeyHs no 8.2), uto AKA, ero
60pPTOBbIE CUCTEMbI U MaTepuasnbl BHELIHUX NOBEPXHOCTEN B COOTBETCTBMM € Tabnuueil 1 coxpaHAT CTOWKOCTb
(paboTOCNOCO6HOCTL) B YC/IOBUAX BO34EWCTBUA NOTOKOB MOHOB C MapameTpamMu CorfiacHo 7.3 B TeYeHue cpo-
Ka aKkTMBHOro cyuwectBoBaHnMsa AKA Ha 3afaHHbIX opbutax.

8.6 Tpe6oBaHMA MO 3aLMLLEHHOCTW W CTOWKOCTW K BO3LEWCTBUIO CTATMYECKOro 3feKkTpuyecTBa ycTa-
HaBnMBalT K annapatype AKA, Ha KOTOpPY B yC/IOBUAX nosieTa BO3MOXHO Bo3gelicTBue ICP c ero BHEWHNX
AN3NeKTpuYecknx vyacten kopnyca (yCTponcTs).

8.6.1 TpeboBaHMa CTOMKOCTM annapaTypbl K BO34elCTBUIO CTATUYECKOro 3fieKTpuyecTsa yctaHaBmBa-
0T no napameTpy L/p OCP 1 no napameTpam 3/1eKTPUYECKON Lenu 3Toro paspsaga: paspsagHolii eMKocTu n pas-
PAAHOMY COMNPOTUB/IEHUIO, XapaKTepusyLlnx MOBEPXHOCTHbIN MOTeHuWas, 06YC/I0B/IEHHbIA HakonaeHnem
3apafoB Npu anekTpusaunm KOHCTpyKumn AKA, nXx COBCTBEHHYIO 3/1EKTPUYECKYD €MKOCTb U 3neKTpuyeckoe
conpoTMBNEHNE Lenn paspsaga.

8.6.2 3HaueHunsa napameTpoB ICP, Kk BO34EACTBUIO KOTOPbLIX annapaTypa AOo/hKHa OblTb CTOMKON, ycTa-
HaB/IMBaKT B COOTBETCTBUN C 7.4.

8.6.3 ObecneyeHne 3alWULLEHHOCTN U CTOWKOCTW K cTaTU4ecKoMy 3nekTpuyecTtsy no MOCT 19005,
FOCT 18707, TOCT 18714, FTOCT 30804.4.2.
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MpunoxeHve A
(pekomeHayemoe)

MNopsfok pacyeTa pacnpefesieHUsl KOHLEeHTpaLun 4acTuly
B CTpye 3/1eKTPOPaAKeTHOro ABuUratens

Al PaclumpeHre nna3mMeHHbIX CTpyii pasHbix TMNOB 3P/, B KOCMOCE HOCUT pasHbiii XapakTep 1 MOXET ObITb aan

abaTnyeckM WM N30TEPMUYECKIM.

A.2 BxopgHble BenuuuHbl AN pacyeTa aanadbatnyeckux TedeHuin (onpesensioT aKCnepyuMeHTanbHO B Xo4e HaseMm
HbIX UCMbITaHWI ABuraTenei):

- N — notok noHos B gsuratene, c-1;

- UQ— cKOpoCTb MOTOKa Ha BbIXOAEe W3 YCKOpUTENs, M/C;

- a0— XxapakTepHbIil pasMep CTPyW B HA4Ya/IbHOM CEeYEHWUM, M;

- a0 — pacxoaMMocCTb CTpyM B Ha4a/IbHOM CEYEeHWM;

- y— nokasaresnb agmabatbl (onpefeneH TMnomM paboyero BeLLecTBa ABurarens).

A.2.1 Ans paspexeHHbIX Nia3MeHHbIX CTPY TOPLEBbLIX XOMI0BCKMX ABUraTeneii:

n_ N(y-1/2) 1
*ad +r2a2)/
....... Lo yeifa
1+r2a?2) a

r=Tobl a)2(r 1),

a* agran(x-xp) {ap2=(@g)2 +—=—.
A.2.2 NS HN3KOCKOPOCTHbIX M/IOTHLIX CTPYI AYrOBbIX ABUraTeneii:

Alv  1+a'r2/a2
1+r2/a2)y+l’

n=-e ;v=un—a’
(l+a2T1 2Za2)12

I = 7~co(ab /a)2(1r~1)1+15.1&2 ll/"\/a/Q *

a*% +em(x- xo); (am f=(a0)2+ 1, @
r2=22+y2.

A.3 BxogHble BeNMUMHbI 411 pacyeTa M30TEPMUYECKUX TEUYEHWI (ONpeaensitoT aKCNepuMeHTasIbHO B XOAe Ha3eM

HbIX UCMbITAHWI ABUratTenei):
- N — noTok MoHOB, YCKOPEHHbIX B kaHauie 3P[, c-1;
10— CKOpPOCTb NOTOKa Ha BbIXoAe U3 yckoputens, m/c;
a0— xapakTepHblii pasmep CTpyU B HAYa/IbHOM CEYEeHUU, M;
- afj— pacxoAUMOCTb CTPYM B Ha4Ya/IbHOM CEYEHUM;
- le0 — Temnepatypa 3/1EKTPOHOB B Ha4Ya/lbHOM ceveHun, 3B.
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A.4 insi BLICOKOCKOPOCTHbIX, CaGopacxofsluyxcs CTPyid OHHbIX ABUraTeneli 1 XonI0BCKMX ABUraTeneii:

n= N (p-1/2) 1
Y @+r2a2)p
o - A(p-1/2) 1 ’
@+ rg/Rg)p2

=lUrl T=Tg:
P 1-y/\Nr2T 0

v1/2
a = ? 4p a
= a0 +—T In—
MWo a0
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MpunoxeHve b
(cnpaBo4HOE)

Mprumepbl pacyeTa pacnpegeneHnin KOHLeHTpayuun JyacTuy, B CTPyAX ABuratenei
Tnna CMNAa-70 v Criga-100

Hwxe npuBegeHbl pesysbTaTbl pacyeToB Mo 3aBUCUMOCTAM, NpUBeLEHHbLIM B A.4.

NcxogHble gaHHble
[na gsuratensa tuna Crig-100:
N =2-1019¢c-1; ug= 17104 wm/c; a0=5,0 cm; (a")_2=26; 'e0 =10 3B.

Ana psuratena tuna Crna-7o0:

X M
N =1,2-1019c-1; uQ=1,45+104 m/c; a0=3,5 cm; (a')_2=15; l'e=1,5 3B.

PucyHok B.1 — PacnpegernieHne KoHUeHTpauun nnasmel f1, cm-3, B cTpye asurarens CriA-100 Bgons ocu cTpyuy

X M

PucyHok b.2 — PacnpefeneHve KoHUeHTpauuy nnasmel N, cm-3, B cTpye asurarens CrA-100 saons ocu cTpym
(norapucmmyeckas Likana)

10
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PucyHok B.3 — PacnpegeneHune KoHLUeHTpauum nnasmbl N/nc nonepek ctpyn ans agsuratens CrA-100

-M0=1m; -M0=5m; -M0=10m

PucyHok B.4 — PacnpegeneHve koHUeHTpaumn nnasmel ninc nonepek ctpyv ans asurarens Cr-100
B lorapudmMmyeckom maclutabe
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PucyHok 6.5 — Pacnpegenenune aHeprum noHos Eceponb ocu ctpym ans asuratensa Crij-100

tet, 1
—-M0=1M «— M0=5m -*--r0=10m Paa

PucyHok B.6 — PacnpegeneHue aHeprun noHoB E/E nonepek ctpyw ans apuratens Crj-100

12
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X M

PucyHok B.8 — PacnpefeneHve KoHUeHTpauun nnasmel M, cMm-3, B cTpye asuratens CriA-70 Bgonb ocu cTpym
(norapudomuyeckas Likana)
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-80 -70 60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80

tet, rpag
— -10=1m; -*--/0=5m; -M0=10m

PucyHok 5.9 — PacnpegeneHune KoHUeHTpauuy nnasmbl N/n nonepek ctpyn ans asuratens Crg-70

— -rQ=1m — -r0=5mMm r0=10m tet, rpan

PucyHok B. 10 — PacnpepeneHune KoHUeHTpauum nnasmbl nNinc nonepek ctpyun ana asuratens Crg-70
B /lorapugymMmuyeckom maclutabe

14
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PucyHok B. 11 — PacnpegeneHve aHeprum noHos Ecsaonb ocun ctpyv ansa asuratens Crig-70

-r0=1m; -M0=5m -M0=10m tet, pad,

PucyHok B. 12 — PacnpegeneHue aHeprum noHos E/Ec nonepek ctpyn ana asuratenst Crg-70
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