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Mpeancnoeue

Llenu, oCHOBHbIE NPWHLUMMBI U OCHOBHOWM NOPSIAOK NPOBedeHUs paboT No MEeXrocyaapcTBeHHOM cTaHaap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumun. OCHOBHbBIE NMONOKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBJIEH Hay4yHo-npon3BOoACTBEHHBIM pecnyOnuKaHCKUM YHUTApHBIM Npeanpuatuem «beno-
PYCCKMIA rocyAapCTBEHHbIA MHCTUTYT cTaHgapTu3aunu n ceptudukayuny (benlfMCC) Ha ocHOBE COGCTBEHHO-
ro NepeBofa Ha PYCCKUIA A13blK aHIMOA3bIYHOW BEPCMUW CTaHAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynvpoBaHuio U meTpornorum Poccuinckoi
denepaunn

3 MNMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTponoruuM n cepTudukaumm
(npotokon ot 7 nioHs 2013 r. Ne 43)

3a NMPUHATKE NPOrornocoBanu:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Kog ctpaHbl no MK CoKpaleHHoe HaMMeHOBaHME HaUWOHaNsHoro opraHa
(MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHgapTu3auuu

ApmeHusi AM 3A0 «HauuwoHaneHbI opraH Mo cTaH4apTU3auuKM U Me-

Tponorun» Pecny6nuku Apmerus

Benapycb BY lNoccranpapt Pecnybnuku benapyce

KazaxcraH KZ loccranpapt Pecnybnukn KazaxcraH

Kuprmnaums KG KblproiactaHgapt

Monpgoga MD WHCTUTyT cTaHgapTMsaumm Mongoesl

Poccus RU Pocctangapt

TamKukmcTaH TJ TagxukcTaHoapt

Y3bekucTaH uz Yactangapt

4 Mpukazom PepepanbHOro areHTCTBa NO TEXHUYECKOMY PEryrupoBaHUi0 U MeTpornoruu ot 24 aHeBaps
2024 r. Ne 48-cT mexrocynapcteeHHblid ctangapt NOCT IEC 62311—2013 BBenieH B OeiCTBUE B KadyecTBe
HauuoHaneHoro craHgapta Poccuiickon ®egepauun ¢ 1 auBaps 2025 r. ¢ npaBoM JOCPOYHOIO NpUMEHEHUS

5 Hactosiwmin ctaHgapT MaeHTUYeH MexayHapogHomy ctaHgapty IEC 62311:2007 «OueHka 3nekTpoH-
HOrO N 3NEKTPUHEecKoro o6opynoBaHUSl B OTHOLEHUM OrpaHUYeHWnid BO3OeNCTBMA Ha YernoBeka anekTpomar-
HUTHbIX nonen (0 My — 300 Mu)» («Assessment of electronic and equipment related to human exposure
restrictions for electromagnetic fields (0 Hz — 300 GHz)», IDT).

MexaoyHapofHeli cTaHgapT paspabotaH TexXxHUYecKMM KOMUTETOM no cTaHgaptusauuu IEC/TC 106
«MeToabl OLIEHKN 3NEKTPUYECKMX, MArHUTHbIX K SMNEKTPOMarHUTHbIX NOMen, BO3AENCTBYLLMX Ha YenoBeka»
MexoyHapogHoWn anekTpoTexHudeckon komuccum (IEC).

Mpy NpMMEHEeHMM HaCTOSILLEro cTaHaapTa PeKOMeHAYeTCA UCMOMNb30BaTh BMECTO CCbINTOYHbIX MeXay-
HapoAHbIX CTAaHO4APTOB COOTBETCTBYHOLLME UM MEXIOCYOapCTBEHHble CTaHAapThl, CBEAEHUS O KOTOPLIX Npu-
Be[EeHbl B JONONMHUTENBHOM NpunoxeHun JA

6 BBEJEH BINEPBbIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdagaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
FOLWUX HaUyUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, uaMeHeHUl unu ommMeHsbl Hacmosweao cmaHdapma coomeemcemaytowlas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHlapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexeocydapcmeerHble cmaHdapmbi»

© IEC, 2007
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®enepaumm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YacTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
nagaHua bes paspelleHua PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

HacTtoawumi ctaHpgapTt npenctaenseTr coboll npsiMoe MNpUMEHEeHWe MexOyHapoO4HOro craHaapTta
IEC 62311:2007 «OueHKa aneKTpOHHOro W 3neKTpu4eckoro obopynoBaHWs B OTHOLUEHUW OrpaHUYeHnin BO3-
OEeACTBUA Ha YernoBeka anekTpoMarHuTHeix nonei (0 My — 300 MTu)».

B HacTosilleM cTaHgapTe UCNONb30BaHbl crefyLlne WpUdToBbIe BblAENeHUs:

- TpeboBaHNs — OCHOBHOW;

- MeTo4bl UCMbITAHUN — KYpPCUB.
TepMVIHI::E, npuBedeHHble B pasgerne 3, B TekcTe CTaHOapTa BblAeneHbl NONy>XWpHbIM UJpVICbTOM.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

OLEHKA 9NEKTPOHHOIO U SNEKTPUYECKOIO OEOPYAOBAHMA B OTHOLLEHWUW OFPAHUYEHUIA
BO3OENCTBUSA HA YENTOBEKA 3NIEKTPOMATHUTHbIX MONEN (0 My — 300 M)

Assessment of electronic and equipment related to human exposure restrictions for electromagnetic fields
(0 Hz — 300 GHz)

Oarta BeepgeHna — 2025—01—01
C NPaBOM A40CPOYHOr0 NPUMEHEHUA

1 ObnacTb npuMeHeHus

HacTosawumi cTaHaapT pacnpocTpaHsaeTesl Ha 3NeKTPOHHOE W 3NeKTpuyeckoe obopynoBaHue, ons KOTo-
pOro OTCYTCTBYET CneLuuanbHbIi cTaHAapT HAa NPOAYKLUMIO UK TpyNny NpoayKLuWMWM B OTHOLLUEHUM OTpaHUYeHnUs!
BO30EMCTBMSA HA YENOBEeKa 3MNeKTPOMAarHMTHbIX Nonen.

CraHpapT npumensieTcs ana obopygosaHus, paboTtatowero B guanasoHe vactot 0 'y — 300 M.

Llensto HacToAWero ocHoBoNoNarawLwero craHaapTta sIBNAeTcs yCTaHOBNEHWE METOAOB W KpUTEPUEB
oLeHkn 0bopyooBaHUA B HacTW OCHOBHbLIX OFPaHUYEHUIA UMW KOHTPOMbHLIX YPOBHEW BO3OENCTBUA Ha Nioaen,
00yCrNOBNEHHOIO 3NEeKTPUYECKMMM, MarHUTHBIMK M 3NEKTPOMAarHUTHbIMW NOMASMU, MHAYLMPOBaHHBIM TOKOM W
TOKOM NPUKOCHOBEHMUS.

MpumeyaHue — HacTosWMA cTaHZAPT PACNPOCTPAHAETCH HA UCTOYHUKM M3NyYeHMUsa Kak NonesHbIX, Tak u Me-
LWAKLWMX 3NeKTPOMarHMTHbIX curHanos. Ecnv obopynoBaHue cooTBeTCTBYeT TpeGoBaHMAM APYroro COOTBETCTBYHLLENO
ctaHgapTa, Hanpumep EN 50371, pacnpocTpaHatowerocs Ha ManoMmolwHoe obopyaoBaHve, To TpeboBaHMA HacToAWEro
cTaH4apTa CHMTAOTCA BLIMNOMHEHHBIMW WU €M0 NPUMEHEHME B OTHOLEHWMK aToro obopyaosaHua He Tpebyetca. CM. Takke 7.2.

2 HopmaTuUBHBIE CChINKX

B HacTofAwem cTaHgapTe UCNob3oBaHbl HOPMATUBHbIE CCbINKW Ha cnegyolwne cTaHgapTel [4ns gatu-
POBaHHbIX CChINOK MPUMEHST TOMbKO yKasaHHOE M3A4aHue CChINTIOYHOro cTaHgapTa, AnA HedaTUPOBaHHbIX —
nocriegHee u3gaHue (BKIOYaa BCe N3MeHeHUs)]:

IEC 60050-161:1990 International Electrotechnical Vocabulary — Chapter 161: Electromagnetic com-
patibility (MexxgyHapogHbIi aneKkTpoTexHUYeckui croeapk. Imaea 161. AnekTpomarHuTHaa COBMECTMMOCTh)

3 TepMuHbI U onpeaeneHun

B HacTosAwem cTaHgapTe NPUMEHST cneaywmne TepMUHbl C COOTBETCTBYIIOLLMMU OonpeaeneHnamn;

3.1 Bpema ycpeaHeHuUA tavg (averaging time tavg): Bpewms, B TeveHne KOTOpOro Bo3fencTBue ycpenHsa-
eTcsa Ana onpegeneHns COOTBETCTBUS.

3.2 ocHoBHOe orpaHuMyeHue (basic restriction): MakcMmanbHbIA ypoBEHb BO3OEWCTBUA, KOTOPbLIA He
AOMKEH DbITh MPEBLILIEH HU NPW KaKUX YCITOBUSIX.

MpumeyaHue — MpUMepbl OCHOBHLIX OrpaHuyeHuit npueeaeHs B [6]1) (npunoxenue 1), [1], [2] v [3].

3.3 TOK npUKOCHOBeHMA (contact current): Tok, NpoTeKalLWuiA Yepes Teno Yenoseka B pesynstaTte npu-
KOCHOBEHWS K TOKOMPOBOASLWEMY 06BLEKTY B SNEKTPOMarHUTHOM none. 3TO MoKanbHO NpoTeKarwWwmii Yepes
TEMo YenoBeka ToK (Kak npasBuno, Yepes pyKy npu HenpeaHaMepeHHOM COMPYKOCHOBEHMWN).

1) LUucppbl, yKazaHHbIE B KBaapaTHBIX CkoBKax, OTHOCATCA K CCbINIOYHBIM AOKYMEHTaM, ykadaHHbIM B Bubnuorpadum.

MapaHune ochbuumnansHoe
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3.4 nnotHocTb Toka J (current density J): Tok, npoTexkarlmnin Yepes eanHALY Nrnowiagn BHYTpU Tena
yenoBeka B pe3ynbrare BO34eNCTBUA Ha HEro aNeKTPOMarHMTHBLIX None.

3.5 koadhcpuumMeHT 3anonHeHUA; pabounin uukn (duty factor; duty cycle): OTHolweHWe ONUTENBHOCTK
MMMynbca K nepyvody cnegoBaHWs UMMYNbCOB B NepuoanYeckon UMMyNbCHOW nocrnegoBaTensHocTU. Kpome
TOro, 3TO BPEMEHHas XapakTepucTuka Nepuoanyveckoro nanydyeHusa paguodactotHoro (RF) nctouHuka tuna
AHTEHHbI CUCTEeMbl MOMCKOBOIO PagMoBLI30Ba, NpeacTaBnsowas coboi OTHOWEHWE CPpeaHEen NPoaoHKUTENb-
HOCTW M3ny4eHus K cpegHemy nepuogy manydeHusa. KoadpduumeHTt 3anonHeHns 1,0 cooTBeTCcTBYET Henpe-
PbIBHOMY WU3MY4YeHUH0.

3.6 HanpskeHHOCTb anekTpu4eckoro nonsa E (electric field strength E): BekTopHas BenuyuHa, xa-
pakTepusyloLlas CBOWCTBA ANeKTPUYecKoro nons B JaHHOW TOYKe U YMCMEHHO paBHaA OTHOLLUEHUIO cunbl F,
OENCTBYHLEN Ha TOUYEYHbIM DeCKOHEeYHO Mankli 3apsag g, K BeNUMYUHE 3TOro 3apaja:

Eai.
q

3.7 ucneityemoe obopypgoraHue; EUT (equipment under test; EUT): SnekTpuueckasa unum anekTpoH-
Has annapaTtypa, KOTOpY UCMbITEIBAKT HA COOTBETCTBUE NpederibHO A0ONYCTUMBLIM YPOBHAM BO3AEMCTBUS.

3.8 BosgencTBue (exposure): BosgeicTBrMe 3NEKTPUHECKOrO, MarHMTHOMO WKW 3MEeKTPOMarHMTHOMo
nons nubo Toka NPUMKOCHOBEHWsI Ha YenoBeKka BO BCEX CMydvasx, 3a WCKMYeHneM obyCcrnoBneHHbIX hunano-
JIOTUHECKMMI MPOLecCaMi B OPraHn3Me YeroBeka Ui NpupogHbIMY siBEHWAMM, U B Nilobom mecTe, rae Obl
4YenoBeK HX Haxoauncs.

3.9 ypoBeHb BozgencTBUA (exposure level): 3HaueHWe PU3NYECKON BEMUYUMHBLI, NMPUMEHAEeMOl Ans
OLEeHKW BO3OENCTBUS.

n punMmedYyaHne — DU3NYECKON BEMUYNHON MOXKET BbITh NNOTHOCTL MHOYUMPOBAHHOIO TOKa, yaenbHaA norno-
LeHHaA MOLWHOCTb, NMMNOTHOCTb NOTOKA 3HEPIMK, HanpAXeHHOCTb 3N1eKTPUYEeCKOro Mnn MmarHMTHOro nond, ToKk B KOHEYHO-
CTAX UNKU TOK NPUKOCHOBEHWA.

3.10 npegenbHO OONYCTUMBIA YpPOBeHb Bo3aendcTBuUA (exposure limit): 3HaveHne anekTpu4eckKoro,
MarHMTHOTO UMK 3MeKTPOMAarHUTHOro Mors, yCTaHOBMNEeHHOe NCXOASA M3 OCHOBHOIO OrpaHUYeHus ¢ y4eTom Jo-
nyLeHns Hanxyalero sapnaHTa Bo3gencteund. Ecnm npegensHo 4onyCcTUMbIA YPOBEHb BO3OENCTBUS He npe-
BbllLEH, TO B 3TOM Cfy4Yae M OCHOBHOE OrpaHu4eHne HUKorga He OydeT npesbllleHo.

3.11 npamoe Bo3aencTBUue (exposure, direct effect of): Pesynsrat HenocpeaCcTBEHHOMO BO34ENCTBUS
3MNeKTPOMarHUTHbIX Monen Ha opraHu3m Yenosekxa.

3.12 kocBeHHoe Bo3gencTBUe (exposure, indirect effect of): Pesaynsktat BTOprYHOro Bo3gencTBMs Ha
OpraHn3m 4Yenoseka aneKTpoMarHUTHOro rnomns Npu BO3HWKHOBEHWW TOKa NMPUKOCHOBEHWUA, yhapa Wi oxora,
00yCcnoBNeHHbIX CONPUKOCHOBEHWEM C TOKONPOBOAALLMM ODBEKTOM.

3.13 Bo3gencTBME Ha YacTb Tena (exposure, partial-body): llokaneHoe BO34eWCTBME Ha YacTb Tena
JyenoBseka, MpuBoAsiLiee K BOZHUKHOBEHWIO COOTBETCTBYHOLLEN NokanbHOM SAR unu nHOyUMpPOBaHHOMO TOKa, B
OTNU4Me OT BO3OENCTBUA Ha BCE TEMNO YeroBeka.

3.14 Bo3gencTBUE HA BCe Teno (exposure, whole-body): Bo3gencteue Ha Bce Teno YenoBeka (Unuv Ha
TYNOBULLE YenoBeKa B clyyae, Korga y4uTbiBAeTCS NMOTHOCTbL MHOAYLMPOBAHHOMO TOKA).

3.15 uHOyuMpoBaHHbIM ToK (induced current): ToKk, HaBe4eHHbIN B Tene YernoBeKa B pe3ynbrate Bo3-
OEWCTBUA Ha HEro aneKTPoMarHUTHOro nons.

3.16 Tok B KoHeuHocTax (limb current): Tok, NpoTekaroLWniA Mo pyKe AW HOre U NpeacTaBnsALWmi co-
GO TOK MPUKOCHOBEHWS UMW e MHOYKUWOHHBIW TOK, MHAYLMPOBaHHbLIA BHELHNM MOMeM.

3.17 HanpsaxeHHOCTb MarHuTHoro nons H (magnetic field strength H): BektopHasa BenuunHa, xapak-
TepusylLas CBOWCTBA MarHUTHOTO Monsi B AaHHOW TOYKe, KOTopas Onpefensercs, ¢ KakoW cunon F none
OencTByeT Ha 3apsaq g, OBUKYLLUACHA CO CKOPOCTbLHIO V:

F=q(v - uH)

(MnKn Kak OTHOLLEHWE MHAYKLMM MarHUTHOrO NOMs K MarHUTHOW NPOHMLAEMOCTU cpedbl, CM. 3.18 — «nHAYKLmMA
MarHUMTHOrO NOMs»).

3.18 uHayKuMA MmarHuTHoro nonAa B (magnetic flux density B): BekTopHas Benu4yuHa, xapakTepuayto-
LLiasi CBOMCTBA MarHWTHOrO MOMA B 4aHHOW TOYKE U YMCINEHHO paBHas NponsseaeHuio HanpsHKeHHOCTU MarHuT-
Horo nons H ¥ MarHMTHOW NPOHWULLAEMOCTIN cpeabl L

B =puH.
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3.19 mHoroyacToTHble nona (multiple frequency fields): Cynepnosuuma asyx unu Gonee anexkTpomar-
HWTHBIX NONeR pasnMYHOR YacToThl.

MpumedyaHue — 370 MOryT BbiTh pa3nMyYHbIe UCTOYHWKA U3MYYEHUS BHYTPU OOHOMO YCTPOWCTBA, HanpuMep
MarHeTpoHa 1 TpaHchopMaTopa MUKPOBOMHOBOW NEYU, UMK 3TO MOTYT BbITh rapMOHUYECKWE COCTABMAIOLLME MONA, CO3Aa-
BAEMOT0 UCTOYHUKOM C OAHOW HOMUHAMBHOW YaCTOTON M3MNy4YeHUs, HanpuMep TpaHcqopMaTopoM.

3.20 nnoTHOCTL NoToKa aHepruu S (power density S): MowWHOCTE Ha eAVHMLY NNOLWaau NOBEPXHOCTH,
pacnonoXeHHOW neprneHanKynApHO K HanpasneHWo pacrnpocTpaHeHusl anekTpoMarHUTHbIX BOMH. [Ans nno-
CKMX BOIH MMNOTHOCTL NOTOKA 3HEPrMK S, HaNpPsKeHHOCTb ANEKTPUYECKOro nomnsa £ 1N HanpsKeHHOCTb MarHnuT-
Horo nonsa H cefA3aHbl Mexay coboi BONMHOBLIM COMPOTUBNEHEM CBOBOAHOrO NpocTpaHcTBa, T. e. 377 Owm:

2
s=E__am7r.H2-E.H.
377

n punMedyaHune 1 — [na mHorux N3IMepUTENDbHbIX npmﬁopoa YKa3biBakOT egunHULUY NMNOTHOCTKU NMOTOKa 3HEPrun,
XO0TA CbaKTVI‘—IECKI/I nimMmepaemMbiMU CbMSM'-IE.‘CKMMH BenuuMHamMmu senstoTea £ unn H nubo KBagpart 3TUX Benn4nH.

E v H BblpaxaloTcs B eanHULax uaMepenus B/m n A/M, cooTBeTCTBEHHO, a S — BT/M2.

MpnmevyaHune 2— CnegyeT OTMETUTL, YTO 3Ha4YeHWe 377 Om ABNAETCA AENCTBMTENBHbLIM TOMNBKO Ana ceoboa-
HOTO NPOCTPAHCTBA WM YCNOBWUIA M3MEPEHWS MOMNA AanbHEer 30HbI.

3.21 cpeaHsAs no BpeMeHU NNOTHOCTbL NOTOKa 3Heprumn (power density, average (temporal)): MrHo-
BEHHAs MNIOTHOCTL NOTOKa SHEePruv, MHTErPUPOBaHHas No Nepuoay CrefoBaHWA MMNYbCOB. 3TO yCpeaHeHne
He criedyeT nyTaTh C YCPeAHEeHHbIM BpeMEeHEM U3MEPEHNS.

3.22 nnoTHOCTL NMOTOKA 3HEpruu nnockoi BonHbl (power density, plane-wave equivalent): O6kIuHO
3TOT TEPMUWH OTHOCUTCS K M0BOR 3rneKTpOMarHMTHOM BOINMHE, UMEKLLEN O4MHAKOBYIO C MMOCKOW BOMHOW MMoT-
HOCTbL MOTOKA 3HEPTMU N OJHO U TO Xe 3HaJYeHWe HaMpsKeHHOCTU 3nekTpuyeckoro (E) unu marHuTtHoro (H)
nons.

3.23 KOHTpoOnbHbIe ypoBHHU (reference levels): 3Ha4eHWMA HANPSKEHHOCTW NOMS UKW NNOTHOCTM NOTOKAa
3HEepPruy, yCTaHOBMNEHHbBIE UCXOAA U3 OCHOBHbIX OFPaHUYEHUM C YY4ETOM AOMNYLLEeHWSA HaWxXyOllero BapuaHTa
BO30encTBUA. ECnn KOHTpPONbHBIE YPOBHU HE MPeBbILLEHbI, TO U OCHOBHbIE OrpaHuYeHusa ByoyT cobnogeHsl,
HO €CNKW KOHTPOINbHEIE YPOBHU MPEBLILIEHL!, TO 3TO HEe 0653aTENEHO 03HAYAET, UTO OCHOBHLIE OrpaHUYeHUs!
He ByayT BbINOMHEHLI.

3.24 cpepgHekBagpaTM4yHOe 3Ha4veHue; r.m.s. (root-mean-square, r.m.s.): SPHeKTUBHOE 3HAYEHKEe
UNU OeACTBYIOLLEE 3HAYEeHWe, COOTHECEHHOE C KONMWYECTBOM BbiAENEeHHOW TennoThl, Nepuoan4yeckon anekx-
TPOMarHUTHON BonHbl. CpegHeKkBagpaTUYHOe 3Ha4YeHMe OnpeaensioT NOCpPeACcTBOM U3BMeYeHUs KBaapaTHoro
KOpHS1 U3 CpefiHero KBazpara 3Ha4yeHusa QyHKUnK:

e

1 *
F = T (F(f)-F(f) df) (dbopmyna ans BpemMeHHOro uHTepsana);

|~

n
2
X = E(Xn] (dbopmyna gnsa yacTtoTHOro MHTepeana).
1
MpumeyaHue — HecMoTps Ha TO YTO MHOTVE M3MEPUTENBHBIE NPUOOPLI B BEICOKOYACTOTHOM AManasoHe cpa-
3y onpenenawT r.m.s, bonee OOCTOBEPHOE 3HAYEHWE MOMy4aloT, MCMONb3ya KOpPEeHb KBafpaTHbIA M3 CyMMbl KBaapaToB
(rss) (akBMBaNeHTHas HanNPSXEHHOCTL Nons).

3.25 KopeHb KBagpaTHbIA U3 CyMMbl KBaApaToB; rss (root-sum-square; rss). 3HayeHue KOopHS
KBa4paTHOro M3 CyMMbl KBa[paToB MONy4YalT UCXOOS M3 TPex OTAemNbHbIX cpedHeKkBadpaTUYHbIX 3HAYeHWi
HanpsKeHHOCTW NOMA, M3MEPEHHLIX N0 TPEM OpPTOroHarnbHLIM ocam Gea yyeTta a3z konebaHuia;

x:,/x§+x§+x§.

3.26 yoenbHas nornouweHHas aHeprusa; SA (specific absorption; SA): 3Heprus, nornoLleHHan eguHK-
Len maccbl BMONOrMYeckoin TKaHN W BblpaXKeHHas B [XKOYNsAX Ha kunorpamm (x/kr); yoensHaa nornoweHHas
aHeprus npencTasnset coboi MHTerpan no BpeMeHW OT yAenbHOW NOrMoWeHHON MOLHOCTM.
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3.27 yoenbHana nornoweHHas MowHocTb; SAR (specific absorption rate; SAR): MoLwHocTb, nornowa-
emas (paccevnBaemasl) aNleMEeHTOM MacChl, COgepXallMmMcs B aneMeHTe obbema Bronorn4yeckon TkaHw, npw
BO3[1eCTBUM 3NEKTPOMAarHUTHOro nonsa. SAR BbipaxaeTcsl B BaTTax Ha kunorpamm (Bt/kr). SAR ucnoneayeT-
Csl KaK Mepa BO3[IeCTBUS Ha BCe TeNno YernoBeka, a Takke Kak fokarnsHoe BO3[AelCTBME.

3.28 oueHka Bo3aencTBMA (exposure assessment): B HacTosweM cTaHAapTe nog TEPMUHOM «OLEHKa
BO3ENCTBUSA» NOHWMAETCH OLEHKa COOTBETCTBMS MO OTHOWEHWK K TpebyeMomy npeaenbHo OonyCTUMOMY
YPOBHIO BO3AEMCTBUS.

4 Kputepuu cooTBEeTCTBUA

KoHTpornbHbIe ypoBHK (HanpuMep, sHavyeHusa npegensHo AonyCTUMbIX YPOBHEeR BO3AeNCTBUSA, YpOBHEN
uccrnefoBaHus) Ansa obLero Bo3oercTBUS SMeKTPUYECKUX, MarHUTHBIX U 3NEeKTPOMAarHUTHLIX Nonew senswoT-
CSl NPOW3BOAHLIMU OT OCHOBHbIX OTPaHUYEHWUA Y YCTAaHOBMEHbl MCXOAS U3 OCHOBHbLIX OTPaHUYEHWA C Y4eTOM
OONYLLEHNIA peanbHbIX HAUXYALWWX BAPMAHTOB BO3AEWCTBUA. ECNU KOHTPONbHbIE YPOBHW HE NPeBbIWeHbl, TO
OCHOBHbIE OrpaHuyeHus ByayT Takke cobnioaeHbl; eCru KOHTPOrbHLIE YPOBHU NPEeBLIleHbl, To 3TO He 06s-
3aTenbHO 03Ha4aeT, YTO NPeBbilleHbl U OCHOBHLIE OrpaHuYeHus. B HeKoTopbIX cryyasix 3To MOXeT ObITb BO3-
MOKHO, YTOGbI NOKa3aTh COOTBETCTBME HENOCPeACTBEHHO OCHOBHbLIM orpaHudeHnsam. CooTBETCTBUE KpUTepu-
AM MOXHO TaKXe Nnony4nuTb U3MepeHuem Unu pacyeTom, YTobbl NPOAEMOHCTPUPOBaTEL COBNIOAEHNE OCHOBHbIX
orpaHUYeHuUin. YacTo 3T KpUTEPUWM COOTBETCTBUS MOTYT BbiTh MOMy4YeHbl UCXOOA U3 pearnbHbIX AOMYLIEHWUH
OTHOCUTENBHO YCMOBUIA, NPU KOTOPLIX MOXET NMPOU30HTU BO3AENCTBME CO CTOPOHbLI YCTPOWCTBA, a He U3 Jo-
NMycKaeMbIX 3aHKEeHHBLIX 3Ha4YeHWUH, KOTopble ABMSATCH OCHOBOW A8 KOHTPOMbHbLIX YPOBHEN.

I pupMmeHaHne — I'Ipe,qeano ,ElOI'IyCTMMbIl?I YPOBEHbB BOS,EI.EI‘/’ICTBVIFI ABNAETCA OCHOBHbIM OTpaHU4YeHneM.

Ecnu TexHuyeckue pelleHns, Ha OCHOBE KOTOPbIX CO34aHo 060py,ﬂ,OBaHM€, npu 0BbIYHOM pacnonoxe-
HWK nonb3oBaTena He NpUBOAAT K BOIMOXHOCTKA M3Ny4YeHWA SNeKTpUu4ecKoro 1 MmarHMTHoro nonen Wnu BO3-
HUKHOBEHWUSA TOKa MPUKOCHOBEHWUA MNpPW YPOBHAX, NPEBLILANWMX KOHTPOMNbHBIE YPOBHW, Hanpumep npu oT-
CYTCTBUM TOKONPOBOOALLNX OOCTYNHbIX yacten v B cnydae, Korga 3Th TOKOnpoBogsline OOCTyMHble 4acTu
MOCTOAHHO 3a3eMIleHbl, TO O6Dpy,£I,OBElHME paccMaTpuBakT KAk COOTBETCTBYHOLEee TpeﬁOBaHMﬂM HacToAlero
cTaHgapTa B OTHOLIEHWW 3MEKTPUYECKOro U MarHUTHOMO Mofieid Unu TokKa MPUKOCHOBEHWS tes fanbHenLwen
OLEeHKN COOTBETCTBUA.

5 MeToabl OLlEHKU COOTBETCTBUSA

[nsa oueHKn COOTBETCTBUS MOXKET NPUMEHSATLCSA OAMH UN Bonee MeTOAO0B, YKa3aHHbIX B 7.2,

OueHkM gornkHbel BbITb coenaHbl B COOTBETCTBMM C OCHOBHbLIM CTaHgapToM. Ecnu meTon oueHKM B oc-
HOBHOM CTaHAapTe NPUMEHSETCS HEe MOMHOCTLI, TO OTKIOHEHWE OOMYCKAETCS, ecnu:

- OMMCaHWe NpUMEeHAEeMOoro MeTofa OLEHKN NPUBOANTCA B 0TYeTe 06 OLEHKEe COOTBETCTBUS;

- OLeHMBaHWe CyMMapHOW HeOoNnpeaeneHHOCTU U3MEPEHUA YKa3biBaeTcs B oT4eTe 00 OLeHKe cooTBeT-
cTBUA.

Onsa nepenaTynkoB, NMpeaHasHaYeHHbIX AN UCNONb30BaAHUA C BHELIHUMW aHTeHHaMU, A0MKHa ObiTb
npoBedeHa OUeHKa COOTBETCTBMSA N0 KparWHEelR Mepe OAHON KoMOUHaUWK NepedaTymka U aHTeHHbl. TexHu4e-
CKOe onucaHue (B yCroBUAX NONst aNbHEN 30HbI) 3TON aHTEHHbI AOMKHO ObITb HACTOMLKO NOOPOBHLIM, YTODLI
MOKHO BbINo onpegennTe rpaHuly cobniaeHns OCHOBHLIX OTPAHUYEHWI, HAaNPUMEP C MOMOLLBLK AUarpaMmmel
HanpaereHHOCTU U3NYyYeHus.

[Ons annapaTtypbl, He NpefHa3HavYeHHOW ANA nepefayn paguocurHanos, OLEeHKY COOTBETCTBUA U3ny4e-
HWUS 3MeKTPMYEeCKOoro M MarHUTHONO NOMeii MPOBOLAT UCXOAA W3 HavBbICLLen CoODCTBEHHOM YacToThl, UCAOMb3Y-
eMOoll B annapartype Unu npu KoTopon annapartypa paboTaer, yunTeiBas crefyoLlme ycroBus:

- ecrny HauBbiclwas cobcTBeHHas yacToTa annapatypel coctaensetr meHee 100 MIy, To oueHka cooT-
BETCTBUA JOMKHA ObITh cAenaHa Tonbko A0 YactoTkl 1 MTu;

- ecn HauBbicWwas cobcTBeHHas YacToTa annapaTypbl HaxoguTes B npegenax ot 100 MMy go 400 Mlw,
TO OLEeHKa COOTBETCTBUSA AOMKHA DbiTh cAaenaHa TonbKo A0 YacToThl 2 1L,

- ecnu HamBbicWas cobcTBeHHas YacToTa annapaTtypel HaxoguTes B npegenax ot 400 My go 1 My, 10
OLIEHKa COOTBETCTBUSA A0oMmKHA ObiTh cAenaHa Tonbko Ao Yactotel 5 T,

Ecnu HauBbiclwasa cobcTBeHHas YacToTa annapartypsl npeesiwaet 1 T4, To N3MepeHne BLIMOITHAKT Npu
4yacToTe, B 5 paz npeBbIlLAKLWEN MAaKCUMAanbHYH 4acToTy.
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6 OueHKa coOTBeTCTBUA NpeAenbHO A0NYCTUMBLIM YPOBHAM BO3OEeNCTBUSA

AnnapaTypa cooTBeTCTBYeT TpeboBaHMAM HACTOosALLero cTaHaapTa, ecrny 3HaYeHUs U3MepeHHbIX Benu-
YWMH MeHbLUe UMK paBHbl NpeaenbHO AONYCTUMbIM 3HAYEHUSIM M eCNU hakTUYecKasa HeonpeaeneHHOCTb OLeH-
KN MEHbLLE MAKCUMansHOW HeonpeaeneHHOCTN M3MEepPEHNUs, yKasaHHOM ans npuMeHsiemMoro(bix) MeToaa(os).
OueHnBaHne HeonpeaeneHHoCTH NPUMEHSIEMOrO MeToAa OCYLLECTBMSAT NyTEM pacyeTa PacluMpPeHHOR He-
onpefeneHHOCTH ANns YpoBHA AoBepus 95 %.

Kak npaeuno, ans GonblUMHCTBA METOAOB OLEHKU NapameTpoB anekTpoMarHuTHoro nons (OMI) uc-
NoMb3yeTcsl 3Ha4YeHne OTHOCWUTENbHOW HeonpeaeneHHocTw, pasHoe 30 %. [Mo3ToMy 3TOT YpPOBEHb OTHOCWU-
TenbHON HeoMpeneneHHOCTU B HACTOALWEM CTaHOapTe NPUMEHSETCA Kak MakcumarnbsHoe 3HadyeHue.

Ecnu 3Ha4yeHWe OTHOCUTENbHOW HeonpeaeneHHocTn cocTasnsieT MeHee 30 %, TO 3HaYeHUe U3MEPEHHON Be-
nnyuHbl L, HeoBxogumo cpaBHMBaTL C COOTBETCTBYIOLVMM NpeaenbHO A0MYCTUMbIM YPOBHEM BO3AEACTBUA L.

Ecnu oTtHocuTensHas HeonpegeneHHocTe npesbiwaer 30 %, To dakTuydeckasa HeonpeneneHHoCTb
AOMKHa GbiTb BKMNOYEHa B OLEHKY NPW COMOCTaBNEHUN C NPeAenbHo OOMNyCTUMbIM YPOBHEM BO3AEACTBUA.

Ecnun hakTMyeckas oueHka HeonpegeneHHoCT Gonblle, YeM yCTaHOBNEHHOE npeaensHo JonycTumoe
3HaYeHWe HeonpedeneHHOCTU, U ecrin K TOMY JKe OHa MpeBbIWaeT MakCcUMansHoe 3HavyeHue HeonpeaeneH-
HocTr 30 %, TO Nepea cpaBHEHMEM C NpedenbHO OoNYCTUMbIM YPOBHEM BO3AENCTBMA B peaynbTaT N3aMepeHuns
AoMmKkHa BbiTh BHECEHA COOTBETCTBYIOWAnA nonpaska. C Apyroi CTOPOHbI, MOXHO TaKKe YMEHbLUUTb NMpeaernb-
HO OMYCTUMBIN YPOBEHb L ;. Ha 3Ty Xe Nonpaeky U CpaBHWBATL (DaKTUYECKOE 3HaYeHUe U3MepPEHHO Benu-
UMHBI L, C yMEHbLIEHHBEIM NpeenbHOo AOoNYCTUMBIM YPOBHeM Bo3aeicTaus. Mpasas YacTe hopmynel (1) no-
KasblBaeT, Kak yMeHbLIaeTCs npeaenbHO AOoNyCTUMBINA YpOBEHb L. B cnyyae, koraa 3HadeHne akTuieckoil
OTHOCUTENLHOM HeonpeaeneHHocTy npesbiwaet 30 %.

MpumeyaHune — HeonpegeneHHocTs MeTonoB oueHk OMI, kak npasBuno, ykasbiBaeTca B npoueHTax (%).
Ecnuv HeonpeaeneHHOCTb YKasblBAeTCA B HENMMHENHbIX eaMHULax, Hanpumep B feunbenax (ab), To Toraa sHaveHwve, Bbl-
payKeHHOE B HEeNMHEMHbIX equHMLUax, OOmKHO BbITh NpeobpasoBaHo B 3HAYEHWE, BbipaXeHHoe B npoueHTax (%).

G)opMyny 1 MCNoNb3yrT ONA onpeferneHna Toro, COOTBETCTBYET UM U3MepsdaeMad Beln4uHa Lm YMEHb-
LWeHHOMY npefenbHO O0MYCTUMOMY YPOBHHKO BO3OEWNCTBUSA, ecnun CbaKTVI‘-IECKaFI n3mMmepeHHasa HeonpegeneH-
HOCTb NPUMEHAEeMOro metToga OUueHKW COCTaBnAaeT 30 % wnwu BbiWwe.

1

— 7 |Lim (1)
U
0,7+M

Lm

rae Lm — U3MepsaemMasn BennyimHa;

L}, — NpefenbHo OonyCTUMbIA YPOBEHb BO3OENCTBUS,;
U(L,,) — abcontoTHasa pacliMpeHHas HeonpeaeneHHoCTb.

Mpumep — lMpednonoxuM, 4mMo omHocumensHas HeonpedeneHHOCMbL onpedesieHHO20 Memoda OUEeHKU
M cocmaenaem 55 %. Toada

m)

U(Ln)
L

m

3amem, npumeras ¢hopmyny (1), onpedenarom kpumepuii Onsa usmMepseMoll eeNUYHUHbI:

=0,55.

1 1 1
Lo<|—1 oo =|—1 L, ={-]|,. =0,8L, .
m U(Lm) lim (0,7+0’55] lim (1,25) lim fim
i

m

lMonpaeka Kk 3HaYeHUK HeonpedeeHHOCMU (3Ha4eHUe YyMeHbWeHH020 npedenbHO GoMyCcMUMOo20 YPOaHs)
@ 3mom cily4ae paccyumsbigaemcs rno ¢ropmyne:

Unonpasxa = ‘Lﬁm - o’sLﬁm = O’ZLﬁm'

3HayeHus HeonpeAeneHHOCTH, yKasaHHble 4ns Kakgoro Metoaa oueHkn OMIT, ABNSHOTCA MakcuMarnbHO
AOMYCTUMBIMK 3HAYEHUAMMW HeonpeaeneHHocTU. Ecnn 3HaueHne HeonpeaeneHHOCTM He YKasaHo, To Mo yMor-
YaHuWio Ucnonb3yeTcs 3Ha4YeHue, pasHoe 30 %.

MpumedyaHue — PyKOBOACTBO MO BbIpaXEHUIO HeonpegeneHHocTu npuseneHo B [8] u [9].
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7 anMeHeHMe MeTOoOOB OLEeHKHU COOTBEeTCTBUA

7.1 O6wmMe nonoxeHUnA

Y706kl BLISICHUTL, Kakue YyacTu oGopynoBaHus uanydyawT MM, HeobXxoaMMO NPOBECTU COOTBETCTBYHO-
WMiA aHanva. PeKoMeHOyeTca onuckiBaTh HEKOTOPLIE YacTy 06opyaoBaHUs, YToBkbl ONPEaenuTh, Kakue U3 H1X
nanyvatT 3MM. B Tabnuue 1 nprvBeaeHbl XapakTepUCTUKKA U napameTpbl 060pyaoBaHus, KOTopbie OOMKHbI
6bITb paccMoTpeHbl. B Tabnuue 2 npuBeaeH nepeyeHb BO3MOXKHbLIX METOLOB OLEHKM.

Tabnuua 1— PaccmatpuBaemble xapakTepucTUKKA U NapaMmeTpbl obopyaoBaHus

Heobxoanmas uHcopmauma

MoapobHoe onucaHue HeobxogmMMon MHhopmaLMn

YacToTta

YacroTa nany4vyeHuna

dopma BOMHbI

dopma BOMHbI M Apyras MHchopMaLus, Hanpumep Ko3d@ULMEHT 3anomnHeHNs!
ANs onpegeneHns NKOBOro W/WNW CPEAHErD U3MNyYeHus

MHoro4acToTHbIE MCTOYHWUKM nany4ye-
HUA

M3r|yqaeT nm OﬁOpyﬂOBaHMB nona 6onee 4em Ha O,D,HOI?I 4YacToTe UnK1 nons, co-
Aepxaulne BbiClne FapMOHMKM?
AsngsoTes nu nany4eHua O,D,HOBpEMEHHbIMVI?

WMan yY4eHune aneKTpu4eCcKoro nona

PasHocTb noTeHUManos U coeauHeHne nbeix yacTen, Hanpumep Metannuye-
CKMNX I'IDBBDXHOCTegI, Haxo4ALWWXCA nog HanpaxXeHnem

ManyyeHne MarHMTHOro nosns

MpoTekaHne Toka U coeduHeHWe NobbIx YacTel 0BopyaoBaHWs, HaNpUMep Ka-
TYLEK, 4AaTYMKOB UM KOHTYPOB

WanyyeHue SMI

[MpoxoxaeHne Unu nepegada BbICOKOYACTOTHLIX CUIHANoOB W Nobble nany4a-
e yacTu 0bopynoBaHns, HaNnpUMep aHTEHHbI, KOHTYPbI, aT4YUKN U BHELLHWE
kabenu

Tok NPUKOCHOBEHUA

BoamoxHoCTh NPUKOCHOBEHWA K TOKONMpOBOAALLMM NOBEPXHOCTAM, KOrga no-
BEPXHOCTb UK YernoBeK NnoaBeprarnTcA BO3,D.EI7ICTBVIPO QNEKTPOMardMTHOro nona

BoapencTBre Ha Bce TENo YenoBeka

Mons, coznaBaemble 0BOpyAOBaHUEM, KOTOPLIE PACTPOCTPaHAKTCA B TO 06-
MacTV MPOCTPaHCTRA, FOe HAaXOAWTCSH BCe TEero YeroBeka

YacTuyHoe BO3OEWCTBME Ha Temno Yve-
noseka

[Nong, cosgaaemblie 060py,D,OBaHVIEM, KOTOpble pacnpocTpaHAKTCA TONbKO B
To obnacTu NPOCTpaHCTBa, rae HaxoguTca TynoBULLe YenoBeka 1unu rge pac-
NONoXeHbl ero HorKu

MpooomxutenbHOCTE/U3MEHEHNE
BO30eMCTBMUA BO BPEMEHHN

Pabounin UMKN un3ny4yeHWn, BPeMsl BKMHOYEHUA/BBLIKIMIOYEHUS WUCMONb3YEMOMW
unu nany4aemon obopygoBaHWem aHepru. VamMmeHeHwe WMcnonb3yemol unu
M3My4YaemMoi 3HePruM B NPOLECCE NPOU3BOACTBA

OpgHopoagHOCTL BO3AENCTBUA

O6nacTb nonA, B KOTOPOW HaMNPsKEHHOCTb MOMSA U3MEHAETCHA B OpraHnaMe ye-
MoBeKa WNW Ha yvacTKe Tera, nogsepraemMoro Bo3aencTeuio. MoxeT BbiTe 13-
mepeHa 6e3 npucyTCTBMA Yenoseka

[None ganbHel/BnuxHen 30HbI

HaxogsaTtes nu uanydeHus B none 6GrnvxHen 3oHb! (CM. NpunoxeHve A)?
PacnpocTtpaHaeTtca nv B none 6nuxkHen 30HbI?
PacnpocTtpaHsieTcs nu B none ganbHen 30HbI?

MmnynecHoe/nepexogHoe nore

HAengaetca nu nany4vyeHue MMHyﬂbCHO-MDﬂyﬂMpOBaHHbIM?
MmetoTtcs nn Cﬂy‘-lalﬁHblE nnu nepnoguyeckne nepexogHble rnpoueccsl B none?

Puanyeckne napameTpbl

AsnaoTca nu pasmepel 060pyOOBaHUA HACTONBKO HE3HAYUTENbHBIMU, YTO NH0-
Boe cywecTBeHHoe Bo3aencTBue BydeT NpUXo4WTECA TOMBKO Ha 4acTe Tena
Yenoseka?

CooTHoLLeHWe ¢ ANUMHON BonHbl (paboyada yacTtoTa)

fABnaoTea nv pazmepbl 060pyaoBaHWA HACTONBKO BOMbLUMMK, YTO pasHble ero
yacTu OydyT nogBepraTbCs BO3AENCTBUIO «HE3aBUCKUMO ApYr OT Apyra»?

MolHocTb

Kakoea MOLHOCTL M3ny4YeHus?

KakoBa notpebnsemas MOLHOCTL?

Ecnn nmeeTcst aHTeHHas cucTema, TO 4TO B 3TOM chnyyae sABnsaeTca addekTne-
HOW U3ny4aemMon MOLHOCTBIO?
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OkoH4yaHue mabnuub! 1

Heobxogmnmas nHgopmaumns [Moapo6Hoe onucaHue HeobxogMmon MHgopMaLnm

PaccTosiHue (OT WNCTOMHMKa nany4ye- KakoBo MPOCTPaHCTBEHHOE COOTHOLWEeHWe Mexay 060pyﬂ,OBaHMEM 1 onepa-
HUA 00 I'IDJ'IbBDBaTEJ'Iﬂ) TOPOM WNK nonk3oBaTtenem, Koraa oHo 0bblyHO I'IpI/‘IMeHHETCH? PaccTosHune,
ncnone3dyemoe OnA OUeHKWM COOTBETCTBUA, OOIMXHO ObITb YKa3aHO M3rotoBu-
Tenem, 1 oﬁopy,n,osaHMe OOMKHO UCNONb30BaTbCA COrNacHo ero Ha3Ha4eHuro

Mcnonb3oBaHue No HazHa4YeHuto Kak 06bl4HO npumMeHsieTcs obopygoBaHue?

YcnoBusa ncnones3oBaHus NpefHa3HaqYeHs! ANs NpousBOACTBa MaKCUManbHOMo
W3MYyYEeHUa UMW NOrMoLLeHns?

YcnoBua akcnnyataumm

Kak npumeHeHMe cormacHo WMHCTPYKUWMW BMAWSIET Ha NPOCTPaHCTBEHHbIe
COOTHOLLEHWA Mexay obopyaoBaHWEM W Monb3oBaTenem?

MosxeT nu npUMeHeHe COrMacHo UHCTPYKUMW BIUATL Ha Wanyyaemble xapak-
TepucTukM obopyaoBaHuA?

MoxeT nu obopyaoeaHve BbITe YaCcThIO CUCTEMbI?

BzaumopelictBue uctouHuKoB/Monb- | Kak namensetca uanydaemoe none, ecrnv obopypaoBaHue ByoeT HaxoowTbes
3oBaTens 6num3ko K Yenoseky? ConpukacaeTcs nu 0bopygoBaHWe C TeNom YernoBeka Bo
Bpemsa paboTbl?

Tabnuuya 2— lNepeyeHb BO3MOXKHbLIX METOLOB OLEHKN

MeTogbl oueHkn O6nacTe NPUMEHEHWA N OrpaHUYEHNs Ccblinka

Pacyet nons ganbHew 30HbI OneKTpoOMarHUTHbIE MOMNsA Haxo4ATcA Aanexko oT McTodHuka | Cwm. npunoxerue A
nanyyeHusi. MNMpubopbl CBEPXBLICOKOM 4YacTOTbl HeBONbLLOro
pasmepa He WCMonb3ylTCcH pPAgoM C TENOM 4YeroBeka, Kak
W HWM3KOYaCTOTHble MepefaT4Mkm OGonblUMX pa3MepoB He
MCMOonb3yloTcA Ha BonbLUWMX paccTOAHUSX.

Ota obnacTe Monsi aHTeHHbI, T4e YrMoBoe pacnpefenexve
nons NpakTU4ecKW He 3aBUCUT OT PACCTOAHWA [0 aHTEHHHbI.
B atoin obnactv (HasbiBaeMoW Takke obnacTb cBobOOHO-
ro NpocTpaHCcTBa) Mone MMeeT XapaKkTep NPenMyLLeCTBEHHO
NAOCKNX BOMH, T. €. NOKanbHO PaBHOMEPHOro pacnpegene-
HWSA HaMPsPKEHHOCTW 3NEKTPUYECKOro U MarHUTHOrO Mnonen B
NNOCKOCTAX, PacnonOXeHHbIX NepneHaMKynsapHO Hanpasne-
HWIO pacnpocTpaHeHus

Pacyet nons 6nuHen 30HbI OnekTpoMarHUTHblE MOMNSA HaxoAdAaTcA B HenocpeacTBeHHoW | Cwm. npunoxeHue A
BrM30CTA OT UCTOYHKMKA M3NyYeHUsi. B aToll 30He BO3MOMXHO
B3aUMHOE BMWAHWE MEXKOY WCTOYHMKOM W3Ny4aeMmblX nonen
1 Nnonb3oBaTenem

MogenvposaHue OueHuBaHNe pesynLTaToB M3MeEPeHWs BHYTpW chaHToma, | CM. npunoxenue B
UMUTUPYIOLLETO TENO YenoBeka

Lindppoeoe mogenvpoeaHue | Tonbko pacder Cwm. npunoxenue C
Tok Tena/ KOHeYHOCTb MamepeHue u pacyer Cm. npunoxeHua C
nD
SAR Pacuet n namepenuns; 100 kl'y — 10 Mu. Cwm. npunoxeHue E
[na MogenupoBaHus Cwm. npunoxeHue C
WamepeHua En H [None BrvxkHen unw ganeHer 3oHbl. HenocpeacTeeHHoe u3- | CM. npunoxeHue F

MepeHne OANnA CpaBHEHWA C KOHTPOINbHBIMW YPDOBHAMUWU UMK B
KavYecTBe MCXOOHbLIX JaHHbIX AndA 6onee getanbHON OLEHKK

MCTOUHKK MoaenupoBaHnA npOFHOBHDOBaHME BO3OENCTBMA Ha OCHOBE pac4yeTa Cm. npunoxeHue G
MBJ'Iy'-IE.‘HVIPI Ha onpeneneHHoOM paccToAaHUK
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OkoHYaHue mabnuupbi 2

MeToab! OLUEHKK OBnactb NPUMEHEHNS WU OrpaHUYeHnsA Ccblinka
HenocpencTeeHHoe u3amepe- Cm. npunoxeHusa D,
HWe (hU3NYECKUX NapaMeTpOoB. EunF
Tok NpMKOCHOBEHUSA

duanyeckue XapakTepuCcTUKM W npegnonaraeMmoe npuMmeHeHne 060py,qoaaHuﬂ MOTYT OKa3aTb BNUAHWE Ha BbiSDp Me-
TOOa OUeHKW COOTBETCTBUA. Hanpwmep, nanyyarenu 3MIT, npegHa3Hav4eHHble OnAd npuMeHeHnAa B HeI'IOCpe,D,CTBEHHOIH
6nuM3ocTun OT Yenoeeka, OLEHUBAT ApyrmumMm 06pa30M, HYeM nepegartyukn, npegHadHadyeHHble OnA CTauMoHapHbIX yCcTa-
HOBOK B NOMeLLeHWAX.

7.2 OGo6lweHHan npoueaypa OLEHKM COOTBETCTBUA o6opyaoBaHus

Cneaytowasn obobLieHHas npoueaypa OLeHKM COOTBETCTBMS 06opyaoBaHWus BKtoHaeT cxemy nogbopa
Heobxogumon nHopmMaumu cornacHo Tabnuuam 1 n 2:

1) ObopynoBaHWe JOMKHO BbITe OXapakTepM3oBaHo Tak, YTobbl onpenenuTeb Xapaktep uanydeHunin MM
(cm. 8.1), a Takke npeanonaraeMsle ycnosusi akcnnyatauuu. OLeHKa OOMKHA OCYLLEeCTBMAATLCS CNEeayLLIMM
o6pa3om: NMons U TOKKU, NpoTeKalLMe Yepes Teno Yenoseka, JoMmkHbl 6biTe onpeaeneHs! Ans 06bI4HOro nono-
JKEeHWsi NoNb30BaTensi NPU HOPMAanbHEBIX YCMOBMAX 3KCMNyaTauuu U MakcMmMansHOM U3MNyYeHuu (CM. npumeda-
HWE), HanNpMMep Ha OCHOBAHWK pe3ynbLTaToB NPeaBapUTENbHBIX UCMBITAHUA, NMPOBEAEHHbLIX MPWU HOPMAanbHbLIX
YCIMOBWSIX 3KCSlyaTauun, YKasaHHbIX U3rOTOBUTENEM.

MpumevaHume — o NpakTUHECKUM coOBpaXeHMsIM OONYCKAETCA NpoBedeHMe oueHkn obopyaoeaHus, pabo-
TAIOWETO C MAKCUMATbHBIMU HACTPOMKAMM (HanpUMEp, C MaKCUMAanbHOW HOMUHAMNLHOM HArpy3KOon, MakCUMAansHON HOMK-
HanbHOM NoTPebnAeMoi MOLLHOCTEID, MakCUMarbHbIM BLICTPOAERCTBMEM UM Op.), B COOTBETCTBUM C YKa3aHHLIM U3ro-
TOBWUTENEM WCMONL30BAHWEM N0 HazHaveHuo. OBopyaoBaHWe JoMKHO paboTaTe onpefeneHHoe BpeMsa 4o TexX nop, noka
YCNOBUA paboTkl He CTAHYT CTAaHAAPTHBIMIA OS er0 HOPMAarbHOW AKCNyaTauum.

2) MocpencTeom uaMepeHnsa unu pacdeta (cM. 8.1). Ecnu 3Ha4YeHus BENUYKMH HUXKE COOTBETCTBYHLUX
KOHTPOMbLHLIX YPOBHEN C y4eToM hopMbl/HacToTkl CriekTpankHoro coctasa (8.1) u nboro 4onycTUMOro Bpe-
MEHHOTO WS NMPOCTPAHCTBEHHOIO YCpeaHeHMs, To obopyaoBaHne COOTBETCTBYET TpeBOBaHUSAM HaCTOSALLEro
cTaHfapTta. B npoTMBHOM criyyae HeobxoauMo nepeinTr K nepedncneHuto 3).

3) MiamepeHHble 3HAYeHUsl NapaMeTpOB M3MNydYeHUs crefyeT CPaBHUBATE C KPUTEPUSIMU COOTBETCTBUS,
OTHOCALMMKCS K KOHKPETHOMY 060pYyA0OBaHMIO (Hanpumep, TUN U3nydeHusl, pabodyas yacToTa (OManasoH ya-
CTOT), NpedencHo LonycTUMbIe YPOBHM), KOTOpble MOryT BbiTh onpefeneHsl Ana obopyaoBaHWsa (CM. pas-
gen 5). Ecnv 3HayeHnsa napamMeTpoB U3MYyYeHUs HWKe KpUTepreB COOTBETCTBMA ANA KOHKpeTHoro obopyno-
BaHWsl, TO CYMTAIOT, YTO 3TO oBopyAOBaHMe COOTBETCTBYEeT TpeboBaHUsAM HacTosLero cTalgapta. Ecnun ans
3MNEeKTPUYECKOro Mornsi, MarHUTHOrO MOJs UMK TOKa NMPUKOCHOBEHWS, KOTOPbIe AOMKHLI ObiTh OLEHEeHb!, KpuTe-
pUM COOTBETCTBUSA He yKkasaHbl (Hanpumep, U3roToBUTENEeM) UMu eclnii KpUTepPUU COOTBETCTBUS yKasaHbl, HO
He cobnopaTca, To HeoBXoAUMO NepPenTH K NepevrucrneHnio 4).

I punMmedYyaHne — TexHonorua MaroToBNeHUs HEeKOTOpOoro 060py,D,DBaHVI$| MOXET JONYCKaTb Hanudune BO34EW-
CTBMA N3nNy4eHnA Ha 4YenoBeka, HanpmmMmep MarHMTHoOro norms, OGHYHEHVIB Hyactm Tena n T. 4. Ha ocHOoBaHWKM 2TOrO MOXHO
BbIBECTWU KPUTEPUWN COOTBETCTBUA ONA KOHKPETHOro OﬁOpy,D,OBaHI/IH Wnnu onpeneneHHoro Tuna 06opy,q03aH|/|;|, Hanpumep
«ecnn HanpAXeHHOCTbk MarHUTHOroO NonA HYXe» N «eCcrni MOLWHOCTb HXKe».

4) YT0bbl CpaBHUTL YPOBHW BO3AEMCTBUS CO BCEMW COOTBETCTBYHOLLMMU OCHOBHLIMW OrpaHUYeHUAMMU
Ha BO3dencTBMe, HeOBXOOMMO MPOBECTM AanbHEWLUYK OLUEHKY, npegnonarawuwyto bonee getanbHble W3-
MEPEHWSI, pac4eThbl U MOAENUPOBAHUE UCTOYMHUKA BO3aencTBusa (cM. 8.2). Ecnu ypoBeHb BO3OENCTBUA HUXKE
3HAYEeHWI OCHOBHLIX OrpaHWYeHnin, To obopyaoBaHME COOTBETCTBYET TpeboBaHWAM HaCTOsLWeEro ctaHgapTa.
B npoTuBHOM crydae cyMTaloT, 4To obopyaoBaHvWe He CoOTBeTCTBYeT TpeboBaHMAM HacTOsLWero ctTaHgapra.
Brnok-cxema atoro npowecca npueegeHa Ha pucyHke 1.
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OnpegeneHne xapakTepucTMK MCTOMHUKA
(4acToThl/hopMbl BOSHBI, MOLHOCTH, HOPMABHBIX
YCNOBWA SKCIUTYaTaLWK U T. 4.}

!

Manan
MOLLHOCTL/NG cavel cyTH
COOTBETCTBYET?

OusHKa NnoneWwTokoB AnA 0BbINHOIO pasMeLLeHnA
Nonb3oeaTeNs

CooTaeTcTRYET N
KOHTPONLHOMY YPOBHIO ¢
AONYCTUMBIM YCpeaHeHWeM no
BpPEMEHH W NPOCTPaHCTRY?

CooTBeTCTBYET /1M APYTUM
KpMTOPUAM COOTBETCTBUA ANA
KOHKpeTHoro obopyqosaHuna?

Ha

JansHefluwe uaMepeHua/pacueTs/
MOJeNUPOBaHKA AN CPABHEHUA ¢ OCHOBHLIMIA
QrpaHu4gHUAMA

CoOTBBTCTBYOT N
OCHOBHBIM
OrpaHU-eHUAM?

Oa

h 4

CooTBeTCTBYST ] [ He cooTBeTCTBYET ]

PucyHok 1 — Bnok-cxema npouecca OLUeHKM COOTBETCTBKUA
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PelweHne «Manas MOLWHOCTL/MO CBOEW CYTW COOTBETCTBYET» AOMKHO BbiTb OCHOBAHO Ha OLEHKE B TOM
cnydae, koraa TpeboBaHWa K napaMeTpam U3anyyYyeHus yCTaHOBIEHLI B CTaHA4apTax, HanpyMMep B CTaHaapTe Ha
TEXHUYECKME XapaKTepUCTUKKM nepedaTymka, M Korga BbIXO4Has MOLLHOCTb OrpaHUYMBaETCs YPOBHEM, KOTO-
pbIA HE MOXKET MPeBbLILLAaTL OCHOBHOE OrpaHudeHmne. 3To Takke MoXeT ObiTb NOON cTaHAapT, KOTOPLIR ycTa-
HaenuBaeT TpeboBaHWA K OrpaHUMYeHK0 YPOBHA uanydeHus, Hanpumep EN 50371. HekoTtopasa annapatypa,
co3jatoLlas ypoBHU M3NYYEHWUA, KOTOPbIE HE NPEeBbILIAaloT OCHOBHbLIX OrpaHUYeHui, HanpuMmep annaparypa, He
npegHasHadeHHas 4ns nepegaqum pagMocurHanos, Takas kak HapydHble Yacel, ADSL-mogembl, kKoMnblOTEPHI,
TenekoMMyHuKaunoHHoe obopygoBaHue u Hi-Fi cuctembl. 370 Takke JOMKHO yYUTBIBATLCH NPW NPOBEOeHUN
OLIEHKW COOTBETCTBMUS.

Buibop MeToOa OLIEHKU COOTBETCTBUS COIMAacHO TpeboBaHMAM BhILUENPUBEAEHHbIX NepevymcneHunin 3) u
4) ABNsgeTca NPOU3BONBHBIM, HO METO OOMKeH ObiTb MPUrogeH Ansi OUeHKU BeNnuYMHbI BO3OENCTBUS M 4acTo-
Tbl M3ny4eHusn. Ecnmn ana KOHKpPEeTHOW BENWYMHbLI BO3AENCTBUSA CYLLECTBYET HECKOMbKO PaBHOLEHHbLIX METOA0B
OLIEHKW COOTBETCTBMS, TO AOMYCKAETCHA MPUMEHATb TOMNbKO OAWH MeTod OUEHKW ANs 3TOW KOHKPETHOW Benu-
YuHbl. Ecnn BeIBMPaOT TONBbKO OOWMH METOA OLEHKW COOTBETCTBUS, TO 06 3TOM JOMKHO BblTh YETKO yKasaHo ¢
060CHOBaHWEM MpPUYKH 3TOrO BIBOpa.

8 MHoro4acToTHbIe UCTOUYHUKU U3Ny4YeHUs

8.1 O6wmMe nonoxeHUnA

OcHOBaHHbIE Ha TEXHWYECKUMX XapakKTepuCTWKax annapartypbl NpUMepbl, MPUBEOEHHbIE HWXKEe, OakT
npegcTaeneHne o ToM, kakas npouedypa sensetcsa Hanbonee nogxoasuwen. He Bce npoueaypbl MoryT ObiTe
NpPUMEHWMbI ANA annapartypbl. ECNY MCTOYHMKW M3MNyYeHWs ABMAKTCA He3aBUCUMbIMW (HEKOTEPEHTHbIE NCTOY-
HUKW U3MNy4eHust), HeoBX0OMMO pacCcMOTPEeTb BO3MOXKHOCTb TOrO, YTO MX BO3LENCTBMA ByayT AONOMHSOLW MMM
no ceoemy acpdpekty. [Ansa Toro 4tobbl 3adhdeKkTbl 0T HECTABUMbHLIX CUTHANOB B AMana3oHe HU3KWX 4acToT
Obinu y4TeHbl, HeoBxoaUMO, YTOBLI M3MepeHUs BEINONHANWCE B TeYeHWe 4OCTaTouHO ANUTENEHOI0 BPEMEHM.
Pac4eThl, oCcHOBaHHbIE Ha Takon adaUTUBHOCTU U3NyYeHus, cnedyeT NpoBoAUTEL OTAENbHO AN Kaxaoro ad-
dekTa. MoaToMy Ans TENNOBLIX U 3NEKTPUYECKUX BO3AENCTBUIA Ha TeNo YenoBeka goIKHbl BbiTh onpegeneHsl
OTAEeNbHbIEe OLEeHKU.

B Tex cnyyasx, korga MCTOYMHUKM HE ABMSKTCS He3aBUCUMbIMKU (KOTEPEHTHbIE MCTOYHWKA W3NyYeHus)
WK YacToTaMK SABMSATCA rapMOHUKK TOMNBbKO O4HOMO UCTOYMHMKA M3nyYeHus, nHopmauna o dase nanydae-
MbIX KonebaHui gomkHa BbiTe y4TeHa. B kadyecTBe npumepa MOXHO MPUBECTM ABa pa3nuyHbIX cnocoba cym-
MWUPOBAHUA 3HAYEHUN PU3NYECKUX BENUYUH NPU COBMECTHOM BO3OENCTBUM Monen, ycTaHoBrneHHble Mexay-
HapogHOM KoMUCCKel No 3alWmTe oT HeroHuanpytowero usnyveHus (ICNIRP) n MHCTUTYTOM WHXeHepoB no
anekTpoTexHuke u anekTpoHuke (IEEE). lna apyrux orpaHWYeHuid MOryT NPUMEHATb T e MPUHLMIbI.

ICNIRP ycTtaHoBneHbl ABa pa3nuyHbiX cnocoba cyMMUpoBaHNA 3HA4YeHWUI U3NYEeCKUX BEMUYMH B Aua-
nasoHax yactot: 1 'y — 10 MI'y ona addexToB anekTpudeckon ctumynaumm n 100 kl'y — 300 My gna Te-
nnoebIx acpdekToB. AOOUTUBHOCTL U3NMYYeHUs cnedyeT paccMaTtpueaTth oTAeNbLHO Ang ahdeKToB TeNoBoro
W aneKTpuyeckoro Bo3byKOeHus, Npy 3TOM OCHOBHbLIE OrpaHUYeHns JOoMmKHbI ObiTb cobrnoaeHsl.

IEEE Takke yctaHoBNeHbl ABa pasnuyHbiX cnocoba cyMMMPOBaHMSA 3HAYEHUI DU3NYECKNX BEMWUYUH B
ananaszoHax 4actot: 0 [y — 5 My gns adpdpekToB anekTpuyeckon ctumynauun u 3 kl'y — 300 My gna Te-
nnoBbIX 3 eKkToB.

8.2 luana3zoH 4yactot 1 Ny — 10 MI'y (cornacHo ICNIRP)

8.2.1 OueHKa 4YacToTHOM obnacTu

[ns vccnefoBaHWin B YacTOTHOW oBnacTu uenecoobpasHo Npu CyMMUPOBAHUKM 3HAYEHUN DU3NYECKUX
BENUYMH YYUTLIBATL OTHOCUTENbHLIWA cOoBWUr a3 uany4aeMeix KonebaHunii. 3To MOXeT BbiTb JOCTUIHYTO Mo-
CpPefCcTBOM NpMMeHeHMs aHanuaa Pypbe Ans pacyeTa nonyYeHHbIX AaHHbIX 06 nanyyaeMblix nonsax. 3Ty npo-
Leaypy NPMMEeHSoT, TONBKO ecriv MMEeeTcs NMHerYaThIi CNekTp cuMrHana, HanpuMmep Ons MardHUTHLIX nonewn,
UMEHLLUX OCHOBHYHO YacTOTY U HEKOTOPLIE FAPMOHUKM.

B 3TOM OMana3soHe Y4acToT OCHOBHbIE OrPaHUYEHUs YCTAHABIMBAKT A MAOTHOCTU MHAYLIMPOBAHHOTO
TOKa WIKU NOKanbHOro anekTpuyeckoro nonsi. OCHOBHbIE OrpaHWYeHWs1 HA OCHOBE CYyMMWpPOBAaHWUS BO3Lei-
CTBMI MOTYT Y4MTbIBaTb UMM HE Y4WTLIBATL BrMSAHME (ha3bl Uanyvaembix konebaHuii. Hambonee npumense-
MbIM BapyvaHTOM SIBMSETCA BapuaHT, NPy KOTOPOM MHGopMaunus o dase nanydaembix konebaHuii He NpuHK-
MaeTCs BO BHMMaHMe.

10
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Takum oGpasom, ¢ y4eToM AOMyLWeHWs Hauxyalero BapuaHTa BO3OeiCTBUS OrpaHUYeHMe MioTHOCTK
TOKa/NMoKanbHOro aNeKTPUYECKOro Moss Npu pasfuyHbiX YactToTax Unn M3MepeHHble napaMeTpbl Nona Heob-
XOOMMO OLEHWBAThL MO credylei hopmyne:

10 MMy,
Ji

Y iy,
i=1ry JLi
roe JJ- — MMNOTHOCTb TOKa npu YacrtoTe i
JL i OCHOBHOE€ OrpaHn4yeHme NnoTHOCTKU TOKA npK 4acrtoTte /i

[pn namepeHn HanNpsHXEeHHOCTU 3NEKTPUYECKOTO M MarHMTHOTO MOSA 3Ha4YeHWA BENUYUH BO3OENCTBUN
OO0IMKHbl CYMMWPOBATLCA B COOTBETCTBMK CO CledyHLWNMKN CbOpMyﬂaMI/iZ

!

Z E—+ =L <1
=1 ruELi 1My @
"
65 KMy H. 10 MMy H.
2t 2 et
j=1Tu " 'Lj  j-65«ky
rae E; — HanpsKeHHOCTb 3MeKTPUYecKoro nons ¢ 4acToTow f;
E, j — KOHTPOIbHbLIA YPOBEHb HAMPSKEHHOCTU 3MEKTPUHECKOTO MoMs C 4acToToM i
HJ,- — HanpseHHOCTb MarHUTHOrO MOMA C YacTOTOW J;
H,_j — KOHTPOJSbHbIA YPOBEHb HANPSAXEHHOCTU MarHUTHOMO NMOoNs ¢ 4YacToToM J;
a — 87 B/wm;
b — 5 A/m (6,25 mKTn).
[lna Toka NpMKOCHOBEHWA NPUMEHSAIT criegyoLline opMyrbl:
110 My () 2 10 Mru( S 100 My ( 2
I = S | Y -2 <1, Y2 =1
k=10 Mly IL,k n=1rIy, IC,” n=100 kly, ’C,n
rae l, — TOK B KOHEYHOCTAX Mpy YacToTe k;
IL’k — KOHTPOMBHBIA YPOBEHb ANA TOKA B KOHEYHOCTAX Npu YacTtoTe K;
l,, — TOK MPUKOCHOBEHWS NPy YacToTe 1,

IC n— KOHTPOIbHbIN YpOBEHb AIA TOKa NPUKOCHOBEHWA NPK 4aCTOoTe M.

BonbLUMHCTBO BhIlEyKA3aHHbLIX 3HAYEHWUIA BENMUYUH U POPMYN NPUBEAEHEI B COOTBETCTBUM C YCTAHOB-
neHHbiMu B [1].

MpumedvyaHne 1— 3HadeHnsa a n b NpuBefeHbl TONLKO B Ka4ecTBe Npumepa.

Takoe CyMMunpoBaHne 3HaYEeHWI BENWYMH BO3OEMCTBMIA BCEr4A NPUBOANT K NEpeoLieHKe BO3AeNCTBNA U
LUMPOKOMOSTOCHbBIX NOMen, Cogepalluux rapMoHMYecKkue cocTaenanwme ©onee BLICOKOW YacTOThI UMK Lym.
3HaveHne orpaHn4eHunA, OCHOBaHHOIO Ha c.’popMynax CYMMWPOBaHWA, ABNAETCA 3aHMAKEHHbIM, TaK KaK COCTaB-
nAawuwne KOMNOHEeHTbI B 3TUX cbopmynax He y4UTbIBAKT pasnuyue thas nany4vyaemblx kKonebaHui.

MpumevaHue 2— BoneenogpobHele pekoMeHdaLMK N0 CyMMMPOBAHUIO COOTBETCTBYIOLLMX da3 nanyyaemblx
konebaHuii NpuBeaeHs! B [7].

TeM He MeHee Mpu WCMonb3oBaHUM o0BOpYOOBaHUS, Yalle BCEro MPUMEHSeMoro Ans U3MepeHuii, co-
oTBeTCTBYylOWME hasbl U3nydaembix konebaHWii He MamepsalTea (HanpuMep, ecny NPUMeHsT aHanuaaTop
crnekTpa), Ho B 9TOM cry4ae MOXeT ObiTb BbLIMOMHEHO cpedHeKkBadpaTUyYHOe CYyMMMWPOBaHME YaCTOTHLIX CO-
cTaBnAnWmnx. 3To 06bI4HO AaeT Gonee 4OCTOBEPHLIM peaynbTaT, YeM MoJHOe UTHOPUPOBaHWe MHOPMaLm O
thasze nanyvaembix konebaHuin. MprMepamu cpegHekBaapaTUYHOM OUEHKM ABNSOTCS

roe Hn, En — 3Ha4veHuA (Dypbe-KOMFIOHEHTOB n-ro nopsagka ana BOS,ElE.‘I;ICTBy[-OLLI,eFO CWrHana, cooTBeT-
CTBywLwine 3Ha4yeHAM BENMUYUH HL P EL n
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HL Jor ELn — 3Ha4eHnda MakcumalribHO O0MnyCTUMOro BO30ENCTBNA COOTBETCTBEHHO ANEeKTPUHEeCKOoro v
MarHMTHOro nona ans curHana CMHyCOM,EIaJ'IbHOPi [bOprI 4acToTOM fn;
k — paccMmaTpmnBaeMasd MakCMMaribHaa 4acTtoTta.

8.2.2 OueHKa BpeMeHHON obBnacTtu

B uenom gns Bcex TWMNOB CUrHaNoB (HanpuMep, LWMPOKOMOMOCHBIX, HECUMHYCOUAAMNBHbBIX) NMPUMEHSOT
cucTemy (M3n4ecKoro naMepeHus (oueHka BpeMeHHoW obnacTu), KoTopas BKIKoYaeT «CXemy BecoBol obpa-
BoTkM curHanos». M3aMepeHre BbIMONHAKT BO BpeMeHHoW obnacTu, HO oueHKka M3aMepseMero curHana dyger
3aBMCETb OT YacTOThl. TUMMYHBIMK MPUMEPAMW NCTOYHUKOB LUMPOKOMOMOCHBIX CUTHaNoB SBNSATCA SMeKTpOo-
LBUraTen 1 MOLWHbIe NPOBOSOKOLIBENHbIE MALUKUHbI.

Ona cpaBHeHWs C YCTaHOBMEHHbLIMW YPOBHSIMW BO3OEWCTBMSA cCXema BecoBoW obpaboTku curHanos
LOMKHAa UMETb YaCTOTHYIO XapakTepUCTUKY (nepedaTtodHast yHKUMA A), KOTopasi COOTBETCTBYET YacTOTHOWM
XapakTepUCTUKe CTaHAapPTHOrO BO3aencTBus (pyHKUMA V), 4ToBbl B3aBELUMBAHWE U CYMMUPOBAHWE CNeKTparb-
HbIX KOMIMOHEHTOB NMPOUCXOAUMNK BO BpeMeHHon obnacTu.

I punMmedYyaHKUe 1 — HononHuTeneHblE CBEOEHWUSA MO OorpaHrM4eHUo B3BELLUEHHbIX 3Ha4YeHUn napameTpoB nona
npueeneHsl B [7] 3TOT Nogxo4 OCHOBaH Ha orpaHn4yeHM B3BELUEHHOro NMUKOBOMO 3Ha4YeHWA WKMPOKOMNMONOCHOro nond.
(DyHKLI,I/‘IH B3BELLMBaHWA nony4eHa ans 3HaYeHWI KOHTPOITbHbIX ypOBHEI?I KakKk beHI(LI,I.v‘IH YacToTbl. OrpanleHwe B3BELLEH-
HOM NMWMKOBOIO 3Ha4eHMA MOXET NMPUMEHATbCA ONA nepunognyeckmnx CUrHarnoB HecwHycomaaanoﬁ q)Opr!, B KOTOPbIX
COOTBETCTBYHOLLNE Cbaabl rAPMOHMYECKNX COCTaBNMALMX CYLLECTBEHHO HE M3MEHAKTCA.

«Becosan 06paboTka curHanoe»

UsmepenHbie aHavenns | [lepedartouHas QyHMA (. BapelweHHbie 3HAYEHUS
napameTpos nons Af-{V(H} napamMeTpos nons

PucyHok 2 — Cxema «BecoBoi 0bpaboTkn curHanoe»

Mpumep — lMocmpoeHue nepedamo4Hol (YHKUUU UCX00A U3 3a8UCUMOCITIU 3Ha4YeHUUl KOHMPObHbIX
yposHel om Yyacmombl f.

v A

V(feg) = V. foy) = V; v kpyTnaHa cnapa [%}

n

PucyHok 3 — Mpaduk 3aBUCMMOCTHM 3HA4YEHUI KOHTPONBHBIX YPOBHEX V 0T 4acToThkl CO CrMaXuWBaHWEM 3HAYEHUN

MepegaToyHasn yHKUMSA A, NpuBeAeHHast HA pUCYHKe 3, ABnsieTca obpaTHOW, NPOHOPMUPOBAHHOW MO
V), DYHKLMEN KOHTPOMBLHOIO YPOBHA V. HOpMUpOBaHWe NpoBOAMTCA Ha YacToTe fp, KoTopas ABNsaeTca mac-
lWTabupoBaHHOW YacToTon obopyaoeaHus (Hanpumep, 50 unu 60 'y).

MepenaTtoyHasa yHKUMA A, NpUBEOEHHAs HA pUCYyHKe 4, 4OMmKHA ObITe peann3oBaHa Ha OCHOBE (PUIb-
Tpa nepBoro Nopanka U UMeTb CNeayloLlyo XapakTepucTuky (NpeacTaBneHa B ABOWHOM NorapugmMuyeckom
maciutabe):
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fi foo for fo #y f.ly

PucyHok 4 — lNepegaTtoyHan dyHKumns A

V(£
A(r)= Llco)
V(f)
[nsa nepegaToyHoi PyHKUMK OOMKHBI BLINOMHATLCA CredyloLLne yCrnoBus:
V(f VI(f
Alfco) = Ag = % =1 Alfgy)= A= %
0 1

il
( dA) [dv )
KpYyTU3Ha HapacTanus | — | = || —
i P af ).~ |\ar ),

[Mpumepbl ANs N3MepeHUsa MarHUTHOM MHOYKLUMK (AN OpYrMX BENWUYMH NPUMEHSIIOT aHanoru4Hele npo-
uenypeoi).

KoHTponbHbii ypoBeHb By, (f) cornacHo ICNIRP moxeT 6biTh Mcnonb3osaH Ans pacyeTa nepefaroyHomn
hyHKUMM criegytowum obpasom:

V(i) = BRL(f)!
( ) —5000 MKTn
BRL fC'D =50 rLl, 50 f
(f, =10 Tu) £ f< (foy =800 M) A(f) = = = :
! e Bry (f) 5000 Ty 50 Tu
f
( ) —5000 MKTn
BRL fCO =50 FLI, 50
f~y =800 L) SFS(f, =150 kly): Al(f) = = =16
(fcy ) & F Kru): A(f) By (F) 6,25 MKTN
( ) 75000 MKTn
BRL fCO =50 rl.l, f
(f, = 150 k) S f < (f,_5 = 400 k) A(f) = = = _
’ Bpulp) O ey G A

DaKkTUYECKN M3MEPEHHOe 3Ha4YeHWe MarHUTHOW MHAYKUMW B no CpaBHEHWIo C MakcumarnbHO [Aomnyc-
TUMBIM 3Ha4YeHneMm Bo3aeincTaus By, (f) npu yactote fy (Ag = 1) AOMKHO BbITh:

Bgn

BrL
roe B — dhakTuyecku uaMepeHHoe 3HayeHue, afeKkBaTHO HOPMWPOBaHHOE C MepefaToqHON (yHKUMei
(cMm. pucyHok 2);
B, — MakcumanbHO [0nyCTMOE 3HaveHVWe BO3[AeNCTBMA Npu 4acToTe fry, COOTBETCTBYMOLLEE 3Haqe-

Huo B. Ecnu B npencTtaenaer coboi r.m.s., TO U 3Ha4eHue Bp, OomkHO ObITb OMpeaeneHo Kak
r.m.s., B NPOTUBHOM Crny4ae OHO AOMKHO BbiTh BeIGpaHO paBHLIM MUKOBOMY 3HAYEHMIO.
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Mpumedvanne 2 — [AnNa namepeHna nornen mManon OnuTensbHOCTK (MeHee 1 ¢) pekoMeHOyeTcs UCMonbL30BaTh
npuBopkl, NpegHasHayYeHHbIe ONA PerMcTpauuy NUKOBbLIX 3Ha4YeHWid. MNpy BLINOMHEHUW U3MEPEHUIA HE JOMKEH UCMONBL30-
BaTbCA aBTOMATUYECKUIA BbIBOp Anana3oHa, ecni TaKOBOW UMEETCS.

8.3 Amana3oH yacTtoT 100 k'y — 300 My (cornacHo ICNIRP)

B atom gnanasoHe yactoTt TDEGOBaHMH K OrpaHu4eHunro BO30,ENCTBUA OpWUEeHTUPOBaAHbLI Ha NnpegoTepatlle-
HWe TennoBbIX SCPCI)EKTOB. OcHOBHbIE OorpaHn4dyeHunAa yctaHaBnueBakTCA OnNA SAR v NNOTHOCTK NOTOKAa SHep-
un, a CymmunpoBaHue 3HA4YEeHWN ITUX BEMWYMH AOMKHO COOTBETCTBOBATL cbopmyne

10 Iy, 300 Iy,
SAR; S;

SAR, 2 B

=100 kl'y, i=10 Ty

rae SAR — peaynbrar BO3AeWCTBMS Ha BCE TEMNO UMW Ha 4acTb Tena 4yenoseka. 3HavdeHuss SAR vacTen Tena
YenoBeka CYMMUPYIOT 1 3HavyeHns SAR BCero Tena 4yenoseka Takke CyMMUPYIOT BMecTe. 3Ha4e-
HMA SAR yacTell Tena 4yenoBeka He OOMKHbI CYMMWPOBATLCHA COBMECTHO CO 3HadeHuamun SAR
BCEro Tena 4YenoBeka;
SAR; — 3HaveHue SAR B pesynkraTe BO3[IEVCTBUA NONA C 4YaCTOTOM J;
SARL — OCHOBHOe orpaHuyeHune no SAR;
S, — NNOTHOCTb NOTOKa 3HEPruM B pedynbTate BO3AeWCTBUSA MOMA C 4acTOTOW /;
S| — OCHOBHOE orpaHuyeHne Mo NIIOTHOCTU MOTOKA SHEePTUu.

CyMMEI 3Ha4YeHnn HaI'IpH)KEHHOCTEﬁ BO3,D,EI7ICTByI-0LLI,ETO nonsa M 3Ha4eHnn KOHTPOIBbHbIX ypOBHEI?I, Bbl-
HMUCNeHHaA Kak rss, 00MKHa yOoBNeTBOPATL Cneayrwnum TDEGDBBHMHMZ

1My (E’)z 300 ITu( £ 2
-1 +

> > (2] <

/=100 klMy, i=1 MMy, Ef-,f

> A

i=100 Iy, i=1 My H-'—J'

1My (H_]Z 300 Mruf py
1
+

rae E; — HanpsiKeHHOCTb 3MEKTPUYECKOro NOMs ¢ 4acToTow f;
EL,I. — KOHTPOIbHbIA YPOBEHb AN 3NeKTPUHeckoro nomns;
Hf — HarnpsKeHHOCTb MarHUTHOrO Mons ¢ 4acToTou f;
HL — KOHTPOIbHbIN YPOBEHb ANS1 MarHMTHOrO NOsis;
c — 87/f"2, B/m (f — uactoTa, MI'y);
d — 0,73/f, A/lm (f — qacTtora, MI'y).
CymMMMpOBaHNe TOKOB B KOHEYHOCTHAX 4OMKHO NPOBOAUTLCS B COOTBETCTBMM C BbIPaXKEHNEM
100 Ml |
— <1,
k=10 Mru\ Lk

rae l, — cocTaenAlLwasn Toka B KOHEYHOCTAX NPU BO3AEWCTBUM MOMS € 4acToToN K;
l; j — KOHTPONbHLIA YPOBEHL TOKA ANSA KOHEYHOCTEN, 45 MA.

Bce BbilleykasaHHble 3HaYeHUsa BenuuuMH U hopMynbl NpUBEAEHEl B COOTBETCTBUMU C YCTAHOBIEHHbI-
MU B [1].

I punMmedYyaHUe — 3HavyeHus cu d npueeneHbl TONBKO B Ka4eCTBE NpumMmepa.

|_|pVI TaKOM CYyMMWPOBaHWUK TENNOBLIMU pEXKMMaMU M OTHOCUTENbHBIMW Cba.?:aMI/l CneKTpalnbHbIX COCTaB-
NALWKUX MOXHO HPEHEGDE‘-II::.

8.4 Anana3oH 4Yactot 0 k'y — 5 MINy (cornacHo IEEE)

8.4.1 OueHkKa yacToTHOM obnacTu
CymMMMpOBaHWe 3HaYeHWA (PU3MYECKUX BEMWYMH OCYLLECTBNAKT OT CaMOi HW3KOW 4acToTbl BO3dewn-
CTBWA 0O MakCcUManbHOW 4acToThl, paBHou 5 M.
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roe ME; — npefenbHO AONYCTUMbIA YPOBEHb BO3AEMCTBMA UMW OCHOBHOE OrpaHWyYeHWe NMokarnbHOro nons,
06pas3oBaHHOIo CUHycoMAanbHeIM CUTHANOM € YacToTow f;
N; — BenuuuHa i-ro komnoHexTa ®ypbe B pesynsrate BO3AENCTBUA curHana, aHanorn4yHoro ME.

MpumeuvaHnune — dopmyna B3ata us [2]. JononHuTenbHaa NoacHsOWAaa MHOpMaUWMa NpMBEAEHA B YKasaH-
HOM JOKYMEHTe.

Heobxoaumo yuuTbiBaTh, YTO Nf- 7] MEr- OOIMKHbI OTHOCUTBLCS K U3MEPEHUD OOHOW U TOW Xe BENMUYUHBLI U,
KpOMe TOro, AOMKHbI ObITE BhIPpAXKEHbl B OQHUX U TEX XXe eauHuLax U3aMepeHus.

Hanpumep, ecnn N; npeactaenset coboi 3HaYeHne NNoTHOCTU NoToka aHeprum, To ME; fomkHa BbiTh
MepoW MMOTHOCTK NoToka aHeprun. Kpome Toro, N;u ME; MmoryT BbiTe NPOM3BOAHBIMUW MOMS MO BPEMEHW, Ha-
npuMep MHAYLMPOBAHHOMO NOKANbHOIoO 3ANeKTPUYEeCKOoro Nons UM NNoTHOCTU MHAYLMPOBAHHOIO TOKA.

8.4.2 OueHKa BpeMeHHOoW obnacTu

OueHky BpemMeHHoi obnacTv no 8.2.2 MOXHO Takke NPUMEHSITb U B COOTBETCTBUM C METOAMKaMM, yCTa-
HosneHHbiMK IEEE. B aTom cny4ae nepegartoyHas yHKUMA MCXOAS U3 KOHTPOMbHLIX ypoBHen By, (f) cornac-
Ho IEEE moxeT BbITh paccunTaHa crnegytowum obpasom:

Bry (fco =60 TU) 0,904 mkT f
(fy =10 Tw) < < (fgy = 20 Tw): A(f) = g (fco )_ MELTL

BRL(f) - 18% il 20 rLI|;
(fon = 20 F4) 5 75 (f, = 759 Tu): A(f) = 2 (’E;L:(:;O M) _ gzggj mz;’: o
(f,= 759 Tu) < < (f; = 3,35 kTu): A(f) = BRL(J’;ZLZ(SO LIl [29?34::: - 7591; o
(=299 150w - EmlEo T R0T_Gontwtn_
(fy = 100 KTW) < < (f,,_5 = 400 kTU): A(f) = — (]:;ZL:(:;O e 02’3;: :: T: ) 22,6; KM

M puMedvyaHune — Bce BbllUEYKa3aHHbIE HYaCTOThbI fBpraH(EHbI B repuax.

8.5 AQuana3zoH 4actot 3 k'y — 300 Ty (cornacHo IEEE)

Korga B okpyxXatollen cpege MMeeTcsl HeCKOMbKO MCTOYHUKOB M3MNyYeHWs, BO3HMKaeT HeobXxoaMMOoCTb
paccMOTpeTb 3TW MCTOYHWMKK BO B3aMMOCBS3M APYr C OPYrOM B OTHOLIEHWM oOLLero Bo3OencTBMsA B onpeae-
MEeHHOW TOYKE, TaK Kak Ka bl CTOMHWK ByaeT BHOCUTbL CBOW BKkNapa B ycTaHoBneHue ME. CyMmmy OTHOLLEHWA
BO3OENCTBUA OT KaX40ro MCTO4HMKA U3ny4eHus (B BUAE NIIOTHOCTM NOTOKAa 3HEPrMK 3KBUBANEHTHOW NITOCKON
BOJHbI) K COOTBETCTBYOLWEMY 3HadveHnto ME Oansd 4acToThl KaXO0ro UCTOYHUKE M3ny4eHus oueHunsaioT. Bos-
gevicteue ygosneTsopsieT ME, ecnv cymma 3TUX OTHOLUEHUIA MEeHbLUe eguHNLbI

n
ZSE, -(KOSd)d)MLI,MGHT sanonHeHmn)/MPEEf <1,
i=1

n
ZSH,- -(koadduumeHT 3anonHequ)fMPEHﬁ il
i=1

MpumeyaHue — CooTBeTcTBylOLWEe 3Ha4yeHne ME npu BbllleyKkazaHHOM CYMMWPOBaHWW AOMKHO ObiThk Bbl-
paXKeHO B edMHULAX U3MepeHusl NNOTHOCTK NOTOKa 3HEePrun UK eguHULEaX M3MEPEHUS HAaNPSMEHHOCTH NOMs, 3HavYeHe
KOTOpPOW BO3BEAEHO B KBaApar.

MpumeuvaHnune — dopmyna B3ara us [3]. JononHuTensHaa NoscHsOWAaA MHOPMaUWMa NpMBEAEHA B YKasaH-
HOM [OKYMEHTE.
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9 OTyeT 06 oLUEeHKe COOTBETCTBUA

9.1 O6wKMe nonoxeHUnA

PeaynbTaThl kKax ol NpoBeqeHHON OLEHKM COOTBETCTBMSA, UCMbITAHWA, pacyeToB UMW U3MEPEHWNIA OOMK-
Hbl BbITb TOUHBIMW, YETKUMM, OAHO3HAYHBIMU U OO BLEKTUBHBIMU M 0POPMIEHb! ANs NPUMEHSIEMOro MeToaa(oB)
B COOTBETCTBMM CO BCEMM CMELUanbHbIMW MHCTPYKUUSMU.

PesynbraThl 4OMKHbLI BblTe OTPaKeHb!, Kak NpaBMmio, B oT4eTe 06 OLEHKe COOTBETCTBUSA W BKIOYATL BCHO
MHhopMaLmno, HeoBXOAMMY ANA MHTEpPNpeTauny pesynbTaToB OLEHKW COOTBETCTBUS, UCMbITAHWA UMK Kanu-
BpoBKY, a Takke BCO HEOOXOOMMYH MHOPMAaLMIO MO NPUMEHSEMOMY METOAY.

Bcs vHdopmauumsa, Heobxogumasi Ana NONyYeHUs BOCMPOM3BOAMMEBIX Pe3ynsTaToB NpWM NPOBELEeHWUM
OLIEHKWM COOTBETCTBUS!, UCMbITAHUIA, PACYETOB UMW M3MePEHUI, AoMmKHa ObITb ykasaHa.

HononHuTtensHas uHdopmauns 0 NpeacTaBNeHnuy pesynbTaToB OLEHKW COOTBETCTBUS NpuBeaeHa B
ISO/IEC 17025 (nogpasgen 5.10).

9.2 laHHbIe, perucTpupyemMbie B OTHETE 06 OLUeHKe COOTBEeTCTBUA

9.2.1 MeTon OUEHKU COOTBETCTBUA

MpuMeHsaeMbll MeTo OLeHKM COOTBETCTBMA JoMKeH ObiTe OTpaxeH B oT4YeTe, BKNioyad obocHoBaHue
(cm. pasgen 5) Boibopa aToro metoaa.

9.2.2 NpegcraBneHne pe3ynbTaToB

MNMpencTasreHHble pesynbTaThbl AOMKHbI cogep)aTk crneaylwme qaHHble:

- onucaHue obopynoBaHWa/cepuiAHbIR HOMepP, ecrnv NPUMEHUMO;

- yCrOBWSA MpOBeAeHUs UCMbITaHWIA (TemnepaTypa W T. 4.), €eCNY NPUMEHUMO;

- YCNoBWA aKcnyatayuu;

- pe3ynbTaThbl NPOBEPKN MEeTOAa OLEHKU COOTBETCTBUS,

- HeonpeaeneHHoCTb USMEPEHWS;

- pe3ynbTaThl KaX oW NpoBeAEHHON OLIEHKN COOTBETCTBUS.

9.2.3 O6opypoBaHue ¢ BHEWWHAMU aHTEHHaAMMU

TexHuYeckne xapakTepUCTUKW BHELUHEW aHTeHHbl AOIMKHbI ObiTh 3a40KYMEHTUPOBAaHbI, YTODOLI MOXHO
Bbino onpegenuTb rpaHuuy cobrngeHUss OCHOBHBIX OrpaHWYeHuid, HanpyMmep, ¢ NOMOLUBK AWarpamMmmbl Ha-
NPaBNeHHOCTW U3NyYeHns. XapakTepucTKn nepeaaTymka JOMKHbI ObiTh Talke 3a40KyMEeHTUPOBaHb! (Hanpu-
Mep, BbIXOAHAA MOLLHOCTb, YacToTa, MOgYNALUMA U T. 4.).

10 UHdhopmauma 06 ncnonbsyemom obopynoBaHum

M3roToBuTENb 4OMKEH npenocTaBuTb BCHO H906XO,EI,MMy1-O MchopMau,wo 0b OﬁOpyﬂOBaHMM OTHOCUTETb-
HO ero BesonacHoro ucnons3oeaHusa. Ecnn umeetcsa OOKYMeHTaLuA Nno peMOHTY U TEXHUYECKOMY 06C]'[y}KVI-
BaHW O60py,£|OBaHVIF|, TO OHa JO0IKHa cofepiXaTb, B Cnydae HEOGXO,EI,VIMDCTM, ocobble Mepbl NPpeaoCTOPOXK-
HOCTW npwu npoeegeHnn peMOHTaI’TeXHM‘-IECKOFO OSCJ'Iy)KMBaHVIFI.
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MpunoxeHune A
(cnpaBo4dHoe)

Pacuer ANEeKTPOMarHUTHOro nonA

A1 Uenb

HacToswee npunoxeHwe cogepXnT OCHOBHbIE CBeJeHWA O pacyHeTe 3NeKTpoOMarHMTHOro nonsa, B ToMm 4ncne obo-
CHOBaHMWe rpaHvy Mmexay 30HaMKy nonda M HEKOTOPYH OONONMHUTENbHYO Mchopmau,mo KacaTtenbHO d)OpMyJ'I, npumMeHse-
MbIX B METOOAX pacyeTa.

A.2 [lanbHASA 30Ha U3NY4YeHUs

MNpw pacyeTe Nons He Y4YUTLIBAKTCS pa3Mepbl aHTEHHbI, KOTOpPasa NPeAnonaraeTca TOHEYHbIM UCTOYHMKOM M3nyde-
HuA. lgeanbHan M30TponHas aHTeHHA UCMOMNb3YETCA B KAYECTBE 3TanoHa AnA CMUYEHUS TEXHUYECKMX XapakTepucTHK C
pearnbHOl aHTEHHOWM: MOLLHOCTL P, BT, paBHOMEpHO M3ny4YaeTcs M3 TOUKW Yepe3 NOBepXHOCTh Cdhepbl paauycoM r.
BekTop MoiTUHra oNpeaenseT NNoTHOCTh NOTOKAa SHEpru:

2
S=FE-H= =2l = P =
n  dnr
Ins ceBobogHoOro npocTpaHcTea
30PG (6,
E = nDH = J,

r

rae G — KoadpUUMEHT YCUMNEeHUa U30TPOMNHON aHTEHHBI;
6, ¢ — nonsipHas v asnMyTanbHas yrioeble KOopaMHaThl TOHKKM HabmogeHus;
I — paccTosiHWe OT TOYKW HabnoaeHus 40 aHTeHHE,
Mg — BOMHOBOE COMPOTUBNEHWE CBOBOOHOIO NPOCTPAHCTBA.
A.3 BnvxHARA 30Ha U3Ny4YeHUs

PeanbHble aHTEHHBI UMEKIT KOHEYHbIE pasmepbl (He ABMAKTCA TOYEYHbIMWA NCTOYHUKaMK VI3.Hy'~IF.‘HVIF|).

TN

r+3 " Ha6niogaemas
TOuKA

4— N D
BT T@O-IT P

2
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PucyHok A.1 — leomMeTpuyeckne XxapakTepUCTUKK aHTEHHbI C MaKCUMarnbHbIM NMHENHBIM pasMmepom D

PazHocTb a3 mexay curHanamu oT KOHLUEBOW YacTW @HTEHHbI W OT ee LeHTpanbHOW YacTn ABNgaeTca dyHKUnen

pasHocTM xoda & (cM. pucyHok A.1). Tpu 3HayeHnn & Gonblue 3Ha4eHns Kputepus Panea A/16 aTa pazHocTb a3 Byaet
Dz

CYLIECTBEHHO M3MEHHATL YPOBEHb curHana B Todke Habniwopexus. Moatomy npu r < - napameTpbl cBo6oaHOro npo-
CTpaHCTBa A5 TOYEYHOro UCTOYHMKA M3NYyYeHUs HenpuMeHUMel. [py o4eHb MarnbiX 3HaYEHWAX  BAUSHWE pPeakTUBHOMo
nons sIiBMsieTCH CyLWeCTBEHHbIM (CM. PUCYHOK A.3, YKasaHHbIA HKe).

OTo npuBOAMT K HeobxoaMMocTW Toro, 4ToBbl rpaHuubl uanydawowero BGnwkHero nons onpefensnuce Kak
A 2D?
—<r<—.
4 A 5 N

Ecnu aHTeHHa o4eHb KopoTKas, To . MoxXer BbITe MEHbLUE 7 VBaTOM Cryyae BnvKHASA 30Ha M3anyyYeHus dyaet
HaxoAWTBLCH BHYTPW peakTUBHOIO nons.

A.4 PeakTUBHOE none

YpaBHEHUS 3NEKTPOMAarHMTHOro Mons Ans CNOXHBIX aHTEHHbIX CMCTEM MOryT ObITe NOMYYEeHL! U3 NONEN, co3aBae-
MbIX OCLIMINITUPYIOLLKMM TOKOM [ Sin @f B KOPOTKUX NMTMHENHBIX 3rIieMeHTax (CM. PUCYHOK A.2):
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H, — marHuTHoe none;

Ey — anekTpu4eckoe rone;
E, — paguanbHoe aneKTpUyYeckoe nore;
| — OCHOBHOW TOK, A;
dl — aneMeHT ANWHbI, M;
w = 2xnf, pag/c (f — vactora, l'u);
B =2nm, vt

PucyHok A.2 — 3nemeHT Toka /disin(wf) B Hayane cepnyeckon cucTemMsl KOoOpaAUHaT

0. IPEACTaBNseT cOBOM MHAYKLMIO MOMS, 02 — 3MeKTPOCTaTU4EcKUe BRVKHIME MOTS BO3NEe peakTUBHOIO Monsi. DHep-
A LMPKYNUpYeT (OTTOK/MPUTOK) BOKPYT MCTOYHKMKA U3MYYEHUS, T. €. OHa He pacnpocTpaHsaeTca 40 6eckoHEeYHOCTH.

[ns onpeneneHns pasHoCTW MEXAY HEeU3nydalowyuMu M U3NyYaowmMMy aneMeHTamMmm MoXeT BblTe NpoBedeH crne-
OYHOLWA aHanms.

Tonbko ANA 3HaYeHuit HZ. CyMMUPYIOT AeNCTBUTENBHBIE U MHUMBIE COCTABNSIOLLME U NOCNEayLLMM AeneHneM
Ha M3ny4aemyo COCTaRMALLYIO NMony4yanT

i(z)
2nr

2

v(1-o)
v

Tonkko ans aHadeHun E2. Mpn 0 — 90° (T. . OCHOBHOE W3MYyYeHUEe OT LIEHTPaNLHOrO 3MeMeHTa HanpasneHHoN

aHTeHHbl) U E, — 0 feneHnem OeiCTBMTeNsHON U MHUMOW COCTABNAIOWUX Ey Ha Nanyyaemyro COCTABMAIOLLYI0 NonyyaioT

2 7\'2
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Ona 3Havyenun E- H. MNpun 6 — 90° (T. €. OCHOBHOE M3Ny4YeHWe OT LIeHTpanbHoro anemMeHTa HanpaBneHHOW aHTeH-
Hbl) U E, — 0 geneHnemM O0elCTBATENbHOM U MHUMOW COCTaBnAoWnX Ey 1 Hcp Ha U3ny4aemMylo COCTaBNAKLLYH NOony4atoT

||nw2(17(1](17(1+(12)" B
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Kak BugHo, B BbllWenpreeeHHbIX COOTHOWEHUAX 11 U Y COKpallakTCcA, 6nar0,|:|,ap$| YeMy OKOHYaTelbHble Bblpaxe-
HWA HEe coOepXaT BEeNMMYMH, 3aBUCALLMX OT BpeMeHW 1 nMnegaHca.

Bces cocTaBnsiolwye nons E2, H2 u ExHfanyyasmMble COCTaBNAOWWS NONA

B 3aBUCHMOCTH OT PacCToAHWUA
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PaccTosiHWe OT LeHTPaNbHOM SMeMeHTa aHTEHHB, B JNUHAX BOMHbI

PucyHok A.3 — CoOTHOLLEHME KOMMNOHeHToB nons £2, HZn E- H
A.4.1 TUnU4HaA aHTeHHa

Ha pucyHke A.4, npuBedeHo cooTHoweHre ana E - H mexgy Bcemy COCTABNAWMMK Mo U ManydaembiMy Co-
CTaBNAWMUMKN MOMSA ANA TPEeX TUMUYHBLIX aHTeHH. Mpadvky BbINM NOMyYeHsbl ¢ UCMOMNb30BaHMEM MOAENU, OCHOBAHHOW
Ha BEKTOPHOM CyMMMPOBAHUW BOJTHOBbLIX YPABHEHUA BECKOHEYHO MarbiX BOMHOBLIX 9NeMEHTOB. AHTEHHAS peLueTka w3
7 CUMMETPUYHBIX BUBPATOPOB M aHTEHHAs peLleTka M3 12 CUMMETPUYHBIX BUGPaTOpOB BbINU CMOOENUPOBaHbI C UCMOMb-

30BaHMEM annpoOKCUMMPOBAHUS O4HOW BECKOHEYHO Maron YacTh Aunons. AHTEHHa C OAHMM gunonem (CUMMeTPUYHBINA
eubpatop) beina pasgeneHa Ha 15 pacnonoXeHHbIX ¢ NPOMEeXYTKaMu BeCKOHEYHO MarnkbiX YacTen.
A.4.2 TloAcHeHue

M3 pucyHka A.4 cneqyet, 4TO ONA TPeEX TUMWYHBIX HAnpaBMnEeHHBIX aHTEHH Ha PacCTOSHUKM OT WMX LEHTpanbHOro
anemeHTa bonee A/4 3Ha4YeHWE OTHOLLEHMA BCEX COCTABNAOLMX NONA U M3Ny4aemMbIMW COCTaBNALWMMY nonsa paeHo 1,1
unu mexHee. Takum o6pazoM, ecnv MUHUMANbBHOE PaccTOAHWE OT LEHTPansHOro anemMeHTa HanpaBneHHOW aHTEHHbI Co-
cTaBnsaeT A/4, ToO MakcuMansHas pa3HOCTb MEXKAY BCEMW COCTaRMAOLWMMK NOMNsA Y M3Ny4YaemMbIM COCTABMSAOLLIMMMI MONA
6ynet nopsigka 10 % vnn meHee.

A.4.3 BbiBoa

ﬂnﬂ Hal‘lpaBJ‘IeHHOIH dHTEeHHbl OTHOLUEHWE BCeX KOMMOHEHTOB MNMonA K h3ny4YaemMmblM KOMMOHEHTaM nons and E-H

7\_6

paBHO 1_64T npun BrnmM3kom PacCTOAHNKX OT aHTEHHbI, YTO AdaeT NPW pacCToAHWKW OT aHTEeHHbI, paBHOM ?\./2]'{, 3Have-
nr

HWe OTHOLWEeHWA BCeX KOMNOHEHTOB NonA K nanyv4aemblM KOMNOHEHTaM nond, paBHOe 1,41. B oTnmMymMe OT aHTEHHbI C 04~

HUM gunonem, anA aHTeHH C HECKONbKMMW OWUNONAMK yBenudeHne pacCToAHMA OT aHTEeHHbl Ha M2m oT LeHTpa Opyrux

,u,mnoneﬁ BHOCUT BKINag B OTHOLWEHWE BCEX KOMMNOHEHTOB MONA K nany4aemMmbiM KOMMNOHEHTAM MNONA (pa,r:wlaanoe E-I'IO.I'IE),
HO, Kak BUOHO N3 PUCYHKa A.4, ato YBEMUYEHWNE ABNAESTCA NpenesribHbIM.

PekomeHOyeTcs KUCMonb30BaTh PAacCTOAHUE M4 xak rpaHvLy Mexagy uanyvyaemblm OvKHWUM NOMEM U peaKTUBHBIM
nonem ans oueHKr COOTBETCTBUA RF-MSﬂyHeHMﬂ.

Mpnmeyanue — 370 Takaa cuTyauws, koraa Heobxo4MMO CONoOCTaBnNeHWe ¢ HEONPEeAEeNneHHOCTEIO OLEeHWBa-
HUa SAR.
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PaccTosHue oT LeHTpan:Horo aneMeHTa aHTeHHs!, B gniHax BOrNHbL

Pucyrok A.4 — CooTHoleHWe KOMMOHEHTOB nona E - H Ans Tpex TUMNoB aHTeHH

A.5 MNMpumep pacyeta o6nactu nonsa npu yactore 900 MMy (cm. pucyHok A.5)

Mpumep BEPTUKANLHO NONAPU3OBAHHOM aHTEHHBL! ANUHOK 2 M, ¢ pabouel vacToToil 900 My
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PaccTosanve oT aHTeHHBI, M

PucyHok A.5 — lNone ganbHe 30Hbl — NpaMas NUHWA, Uany4aemoe nosne BnmkHer 30HbI — HUKHARA NUHKWA, none
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MpunoxeHune B
(cnpaBo4yHoe)

OueHka cooTBeTcTBUA SAR

B.1 SAR Bcero Tena yenoBeka

B.1.1 BeegeHue

HacToawwmi ctaHoapT He COOEPXUT TEXHUYECKUX TpebBoBaHWIA K BbIMONHEHWIO U3MepeHuin SAR ons Bcero Tena ve-
noeeka. Takue naMmepeHus ABNATCA NpegMeToM AanbHerWwnXx nccnegosaHnii 1 ByayT NpyMBeAeHsbl B crieayroLlei Bepcun
HacTosALero ctaHoapTa.

MamepeHua SAR Bcero Tena yenoeeka He TpebyeTcs Ana paguonepegatolmx YyCTPONCTB, KOTOPbIE UMEHT YPOBEHb
MaKCHManbHON BLIXOOHOW MOLLHOCTW HUXE, YEM YPOBHU BO3OENCTBUS, COOTBETCTRYIOLLME NPenensLHO ONYCTUMBIX YPOB-
HSIM, YCTAHORMEHHLIM B OTHOLEHUW SAR BCero Tena npu Mobkix yCroBuaAX. B 3ToOM NpUNoXeHUn yCTaHOBNEHLI KpUTEPIK
OLIEHKM BO3OENCTBUA B OTHOWEHWM SAR Bcero Tena.

CooteetctBne SAR ycTaHoBneHHelM TpeboBaHMAM MOXET ObiTb OLEHEHO Takke NocpedcTBOM MOAENMPOBaHWS
(cMm. npunoxeHue C).

B.1.2 Npepnonaraemoe coorBeTtcTBUEe SAR Bcero Tena

Ecnn makcumanbHasa r.m.s. MOLUHOCTb, Manydyaeman EUT, MeHblUe 3Ha4YeHWiA, YKasaHHbIX B Tabnuue B.1, To Mak-
cumanbHoe Bo3gelcTBMe He ByaeT NpeBblllaTh Npedensl COOTBETCTBMA yCpeaHeHHOro 3HayeHus SAR Bcero tena npu
nbbIX ycrnoBuax, U, cnegoBaTensHO, B BeINONHEHWW namepeHii SAR Bcero Tena HeT HeobxoammocTu.

Tabnuya B.1— YpoBHU npennonaraeMoro COOTBETCTBUS Npu onpefeneduy SAR Bcero Tena

Kateropus naen, NoABeprarLmnxcs BO3AeNCTBMI MaxkcrmaneHas nany4aemas r.m.s. MOLWHOCTL, BT
HaceneHne Pryake = SARae - 12,5
MpoteccnoHaneHble paboTHUKK Puake = SAR ok - 42

O6ocHoBaHWe ypOBHEW MOLLHOCTK Npegnonaraemoro cooTBeTcTems SAR Bcero Tena:

YpoBHM NpeanonaraeMoro COOTBETCTBUA NMpu onpegenennn SAR Bcero Tena Gbinu nony4yeHsl HA OCHOBaHWK crie-
OYIOLLX OONYLLEHWIA:

a) BCA Uanyyaemasi aHTEHHON MOLLHOCTL MOrMOLAaeTcd OpraHn3aMoM (HauxyaLvii BapyUaHT);

b) macca Tena 4-netHero pebeHka 1 16-neTHero paboTHKKa ObinK NPUHATBI PABHBIMW COOTBETCTBEHHO 12,5 n 42 Kr.
370 3-1 NPOLEHTUITb BECOBLIX AAHHbIX ONA TeMNa AeBOYEK M KEHLUMH (3aHWXXEHHbIE UCXOAHbIE AaHHbIE) (CM. BEC Temna no
AaHHbLIM aMepUKaHCKOro HaLmoHansbHoro LeHTpa cTaTMCTVKK B 06nacTv anpasooxpaHeHns ).

B.2 NNokanbHaa SAR

B aTom pasgene onuckiBaeTcA NpoLeaypa U3MepeHUs MakcMMansHoro 3Ha4yeHns nokansHo SAR B Mmogenu, KoTo-
pas UMUTUMPYET TErNo YeroBeka, NoABepraemMoro Bo3aencTeuio RF-nons, nany4yaemoro aHTeHHOW. 3TO 3HAYEHWE JOMKHO
ObITb YKa3zaHO B NPOTOKOSE M3MepeHW, KOTopbIA ByaeT ncnonb3oBaH ansa nogreepxaeHua toro, yto EUT npu ero pas-
MELLEHMW Ha COOTBETCTBYHILLEM PACCTOAHUM OT YENOBEKA YAOBMNETBOPSAET NPedensHO A0MYCTUMbIM YPOBHAM NOKaNbLHON
SAR.

3T0 3Ha4eHKe nokansHoh SAR MOXET ObITh TAKKE UCMONb30BaHO ANA ONpedeneHs COOTBETCTRYIOLLEND paccTos-
HUA MEXOY YEMNOBEKOM U N3NYy4atoLLM YCTPOWCTBOM C ONpeneneHHsIM YPOBHEM MOLLHOCTW UMK ANSA onpeaeneHns Makcu-
MarnbHO BbIXO4HOW MOLLHOCTW M3MNy4YatoLero yCTPOMCTRa Npy ero pa3MeLleHumn Ha TpebyemMomM paccTosHUM OT YenoBeka.

Tak kak umetLascs MHopMaLua 0 MeTogax U3MepeHnsa nokansHoi SAR orpaHMyeHa, To NPUBEAEHHAA NpoLeay-
pa uamepeHus NPUMEHUMa TOMbKO MK CreayLWnX YCIOBUAX:

a) paccTosHUE MEXOy MOLEMbLIO Tena WU BHELUHEW NMOBEPXHOCTLID M3Ny4aloLero ycTporucTBa OoMmKHO GbiTh 40 cm
UN1 MeHee;

b) nnowank NoBepXHOCTU M3NyYaloLero ycTponcTea gomkHa beite meHee 60 x 30 cm;

c) yactoTa gormkHa eItk B Ananasoxe ot 30 go 3000 Mlu.

Ecnu aTu ycrnoBWsA He BLIMOMHAKTCH, TO AOMKHA ObiTb NPOBEAEHA OLEHKa HanpsXeHHOCTW MONst UMK MIOTHOCTH
NOTOKa 3HEPTUW B BO3AYXE.

B cBA3M ¢ TEM, YTO PEKOMEHYEMBIE MPEeAenbHO A0MYCTUMbIE 3HAa4YeHUA SAR KOHEYHOCTEl B NATh pa3 Bhbille, YEM
OT1s TOMNOBBI 1 TYNOBULLA YenoBeka, To uaMepeHne SAR B KOHEYHOCTSX HE paccmaTtpusaeTcs. B kayecTBe mogenu Yeno-
BEKa, OMUCaHHOW B 3TOM pasfene, 6bino BeibpaHo TYNoBWLLE B3POCINOr0 My»4MHbl. B Lenax ynpoLleHnss N3roToBneHns
W BLIMNONHEHUA U3MEPEHUIA MOAENb UMEET hopMy NPAMOYronbLHOTO napannenenunena. YpoBeHb NOMOLEHWUA SHeprin y
TaKoW MOLENW BbILE, YEM Y aHATOMUYECKO MOENHN.

1) http://www.cdc.govinchs/about/major/nhanes/growthcharts/charts.htm.
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Te e TKaHW, UMUTUPYIOLLME XUOKOCTM, YKa3aHHble 4na uamepeHus SAR MobunbHoro TenedoHa (oM. [1]1), Bbinu
BeliGpaHbl Ana HacTosAwero ctaHaapta. OcHOBaHMEM ANS TOro, YTO AMANEKTPUYECKUX NAapamMeTPOoB KOXWU U MbILLEYHBLIX
TKaHel, KoTopble, Kak NpaBuno, Hanbonee pasobriayeHbl, BNIU3KAE K yKazaHHbLIM ANA TKaHEW ronoBkbl. 3TO TaKKe 03HAYaET,
YTO U3MEpPEHUEe Pe3ynbLTaToOB OTHOCATCH TAKXKE K FONoBe 3KCMO3ULMM U YTO TONBKO OA4MH Habop TKaHew peuenTbl HeoOXo-
anmblx ana SAR TectupoBaHue MoBUnbHLIX, NOPTATUBHBIX U hukcupoBaHHon EUT.

Ccbinka Ha [2] ykasbiBaeT, YTO 0AHOPOOHbIE (DAaHTOMHbIE MOAENW, YKa3aHHbIE B HACTOALLEM CTaHaapTe, MOryT AaTb
rNoKanu3oBaHHble 3Ha4YeHua SAR MeHbLLEe, YEM MaKCUMarbHOEe 3Ha4eHWe B reTEPOreHHbIX M aHAaTOMUYECKN peanucTuy-
Hoe Teno mopenu. Heobxogumel gansHeWlune uccneqoBaHua ONA NPOBEPKU 3TUX PesynbTaToB, MU MOXHO paspaboTaTb
chaHTOM, KOTOpLIN 06ecnedmBaeT Bonee TOUHYK OLEHKY MCTMHHOTO MakcuMyMa nokanvsoBaHHon SAR.

B.3 Ccbino4yHble OOKYMEHTbI

[1] IEC 62209-1:2005 Human exposure to radio frequency fields from hand-held and body-mounted wireless communi-

cation devices — Human models, instrumentation, and procedures — Part 1: Procedure to deter-
mine the specific absorption rate (SAR) for hand-held devices used in close proximity to the ear
(frequency range of 300 MHz to 3 GHz)
(BoapencTBMe Ha YenoBeKa paamno4acTOTHbIX NMOMEN OT PYYHbIX M HAXOAALWMXCSH Ha TENe YCTPONCTR
BecnposogHon cBA3n. Mogenu Yyenoeeka, namepuTenbHble Nprbopbl U npoueaypsl. YacTe 1. Mpo-
ueaypa onpegeneHns yaensHoro koadhuuneHTa NormoLweHs OT PyYHbIX YCTPONMCTB, Haxoas-
LUIMXCS B HENocpeacTBeHHOW BriM3ocTu OT yxa (YacTOoTHbIW gnana3oH oT 300 MIMu go 3 Mu))

[2] Geddes, L. A. and Baker, L. E., ICRP 66 (1994), International Commission for Radiological Protection, 1994. The Spe-
cific Resistance of Biological Material — A Compendium of Data for the Biomedical Engineer. Medical and Biological
Engineering, 1967, Vol. 5, pp 271—293
(YoensHoe conpoTUBneHune BUONoOrMyeckon TKaHu)

R Ll,lf'ICbpbl B KBadpaTHbIX ckoOKax B HACTOSALLEM NPUNOXEHNKM OTHOCATCA K CCbINTOYHBIM OOKYMEHTaM, YKa3aHHbIM B

B.3.
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MpunoxeHune C
(cnpaBo4yHoe)

MHdopmauusa o undppoBomMm MmogenupoBaHumn

C.1 BeegeHune

B HacTosLLEM NpUNoXeHU NPUBOAUTCS MHGOPMaLMA 0 Lenax undpoBoro MoAenMpoBaHus.

B C.2—C.4 npuBeneH kpaTkmi 0630p Mogenen Tena, a Taike UMQpPoBbIX MOOENEW UCTOYHWKA NOMSA.

B C.5—C.6 npuBeaeHsl MeToabl UMbpoBOro pacyera, KoTopsle MoryT BbiTh MCMOMNb30BaHbI 415 PasfMyHbIX BblYUCIe-
HWIA 1 ANA NOATBEPXKOEHUSA COOTBETCTBUA KOHTPONbHLIM YPOBHAM M OCHOBHBLIM OFPaHUYeHUAM (Hanpumep, NnoTHOCTL WMH-
OYUMPOBaHHOIO TOKa, MIIOTHOCTL NOoToKa 3Heprun, SAR) B co4eTaHWmn ¢ NPUMEHAEMbIMM MOLENAMW TENa U MCTOMHUKA MOnS.

[MpuMepbl Taknx BLIMMCNEHWIA NPUBEOEHEI B NOCNEOYOLLMX NoApazfenax npunoxenus C.

Bbin npoBegeH CpaBHUTENbHBIA aHaNU3 Mexay pasnuyHbIMU MOAENSMU U MEeTOAaMM, C Pa3NMYHbIMK CTENEHAMM
koppensiumm ([11, [21").

C.2 AHaToMu4yecKue Mogenu yenoseka

Bo Bpemsi paspaboTkv HacToswero ctaHgapTa 6bino paccMoTpeHo Gonblioe KONMMYECTBO aHaTOMUYECKMX MOoge-
neii. B ncrtoyHunkax uHcdopmMmauumm, roe onvMckiBalOTCA 3TW MOLENWU, OTCYTCTBYKOT AaHHble 06 UX NpeanovTUTensHoOW npu-
rOOHOCTM B CPABHEHWMN C APYTMMWU MOAENAMM UIK O TOM, 4TO OHW Donee JOCTOBEPHO OTpaXalT pearnbHble 0BbeKThl, YeM
apyrve mogenu. MNapameTpbl M pa3mepbl MOZenei MOryT CyLLeCTBEHHO OTNMYAaTLCHA, MO3TOMY BOMbLUMHCTBO MOZENew
MacLTabupyoT B COOTBETCTBUM C TpeboBaHMAMM, YCTAHOBNEHHbIMK K CTaHgapTHOMY Yenoseky ([3]).

C.2.1 NpoekT «BUOUMBINA YenoBeK»

COBOKYNHOCTb MOMYyYEHHbIX OAHHbIX MO MPOEKTY «BUOUMBINA YENOBEK» — 3TO NEPBLIA Pe3ynLTaT nnaHa pasBuTrs
HaumonaneHon meguunHckon 6ubnuotekn (CLUA, wrat Mapunena, betecaoa, Poksunne 8600). 3To cosgaHue aHaTtoMuK-
Yyeckn nogpoBbHOro LMgpPoOBOro TPEXMEPHOro M30BpaXeHUsa Tena MyXYMHbI, MONYYEeHHOro NOCPENCTBOM KOMMLKTEPHOW
ToMOrpadguM U MarHMTHOTO Pe30HaHca, a TakKe M30bpaXKeHWn KpUOCEKLMIA.

C.2.2 NpoexT «MEET 4enoBek»

3T0 ycOBepLUEHCTBOBaHHAA Bepcusi NpoekTa «Buaoumbld YenoBek», paspaboTaHHasd ¢ Lenbio nonyyeHus Habopa
[OaHHbIX TPEXMEPHOTO M300paXKeHUs C MOMOLLLIO 3reMeHTOB 06 bEMHOr0 M300paKeHUs, KOTOPbLIV 3aTeM ObIN CErMEHTUPO-
BaH W knaccuduumnpoBaH Ans 40 pasnuMyHbiX TUNOB TKaHEW opraHuamMa. 3ta paboTa Beina npoeegeHa MHCTUTYTOM GHo-
MeauLVHCKON TexHWKkM yHuBepcuteTa Kapnicpya (Caiserstrasse 12, D-76128 Kapncpya, lepmanug).

C.2.3 Mogenb «Hugo»

3710 aHatomuyeckas 3D-mogens Takke paspaboTaHa Ha OCHOBE OaHHBIX, MOMYyYEHHbIX B pe3ynstate peanuaaunm
npoekta «Buaumelin yenoBeky». Pesynstathl MCCNEAOBaHWA, MPOBEAEHHbIX HA 3TON MOAENW, B HACTOSLLEee BPEMS Knac-
cuduumpoBaHel ana 40 TMNOBR TKaHeW opraHuama. [JaHHble NpeacTaBneHbl B pa3nuyHbIX opmax, BKIKYas aremMeHThl
ob6bemHoro maobpaxeHus, npumeHumble ansa gosumeTtpun (Opranmnzaums ViewTec, Schaffhauserstrasse 466, CH-8052
Liropux, Weenuapwus).

C.2.4 Mogenb «Norman»

OT1a mogenb npeactaenget cobon 3D-CTPYKTYPY, COCTOALLYIO U3 3NeMeHToB 06beMHOro n3obpaxeHus, Kaxabli 13
KOTOPBIX COOEPXKUT WHhopMauuio 06 onpeneneHHoM Tune TKaHy opraHuama. [laHHble, NonyYeHHbIe C MOMOLLLID PEHT-
reHorpaduyeckMx U ToMmorpaduyecknx M3obpaxeHuid, knaccuduumpoBaHsl ana 37 pasnuyHbIX TUMOB TKAHEA OpraHvs-
ma. Mogens mMaclwTabupoBaHa B COOTBETCTBUWN C TpeboBaHMAMMK, YCTAHOBIEHHLIMW K CTaHOapTHOMY YernoBeky ([3]). OTta
paboTa 6bina npogenaHa HauMoHanbHbIM KOMWUTETOM paguoriorndeckon sawwmtel (NRPB) (MvntoH, OuakoTt, rpadcTeo
Okcopawmp, BenukobputaHusa).

C.2.5 Mopgenb, paszpaboTaHHasa B yHMBepcuTeTe Wrtarta l0ta (CLUA)

370 aHaTOMUYeckaa Mofenb, npeacTaendawowas cobon obbeMHoe n3obpaxeHwe Tena Yenoeeka. [laHHble ObK
nony4eHbl NOCPEACTBOM MarHMTHO-PE30HaHCHOW ToMOorpadmu 1 KnaccuuumnpoBaHsl Ana 31 Tuna TKaHel opraHusMa.
Mogenes macwtabupoBaHa B COOTBETCTBUM ¢ TpeBOBaHWAMM, YCTAHOBMEHHBIMW K CTaHAapTHOMY YenoBeky ([3]).

C.2.6 Mopgenb, pazpaboTaHHasa B yHUBepcuTeTe WiTata Buktopus

3710 TpexmepHasa o6beMHas mogenb. [aHHble, NonyyYeHHbIe NO pesynkraTaM UCCrneAoBaHusa 3TOM MoOenu, knac-
cupuLmpoBaHbl Ans 128 paanuyHblx TKaHeW opraHuama. 3Ty paboTy nposoavna rpynna NnpuknagHon anekTpoauHaMnKm
dpakynbTeTa ANEeKTPOTEXHUKM U KOMMbIOTEPHOW TEXHUKWM YHUBepcuUTeTa WTtaTa Buktopus (BputaHckas Konymbusa, Kanaga,
V8W 3P6).

C.2.7 Mogenb, pa3paboTaHHasa Ha 6aze BBC Bpykc (CLLA)

TpexmepHas aHatoMu4yeckas Mofenb, Co3AaHHaa Ha OcHoBe M300paXKeHWH, NoMNy4YeHHbIX B pesynsrare peanvaa-
uunu npoekTa «Buaumein yenosek» (HaumoHaneHaa megnumnHckas 6ubnuoteka 6asel BBC Bpykc, wrart Texac, CLUA).

OnemeHTbl 06bemMHOro Mz0bpaxkeHns UMEKT LBETOBYIC MapKkupoBKy bonee yem ana 40 TMNoB TkaHew Tena Yenose-
Ka C YCTAHOBMEHHLIMUW 3HAYEHUSIMW OTHOCUTENBHON OUINEKTPUYECKON NPOHMULIAEMOCTMW.

1) Lndppel B kBaapaTHBIX ckoBKax B 3TOM NPUMNOXEHUM OTHOCTCA K CCbINOYHBIM AOKYMEHTaM, yKkasaHHbIM B C.8.
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C.2.8 Mogenu Tena cpegHero MyXX4uHbl U XeHLMWHbI ANOHCKOW HaLMOHaNbLHOCTH

OTu TpexMepHbIe MOAENW TeNa NpeacTaBnaloT cobol aHaToMUYecke Mogenu, koTopele Beina paspaboTaHel Ha oc-
HOBE MCcCnefoBaHuii NOCPEACTBOM MarHUTHO-PE30HAHCHOW ToMorpacdi A06POBONLUER MYXKUYMHBI U KEHLLWHBI ANOHCKOK
HauuoHansHocTK [4]. JobpoBonkbLb! BNy BelGpaHel ANg Toro, YTodkl onpegennTs CpedHUiA pocT YernoBeKa ANOHCKOW Ha-
LMoHanbHoCTW. [NonyyeHHble AaHHble kKnaccuuumuposaHsl A4nA 51 Tuna pasznuyHbIX TKaHeR opraHnamMa.

Oto paborta 6bina npogenara HayyHo-uccnegosatenscko nabopatopuren no koMmmyHukaumsam (CRL), HanmeHoBa-
HWe KOTOPO# He ObINo elle uaMeHeHo Ha HaunoHanbHbIA MHCTUTYT MHAOPMALIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOMOMMIA
(NICT) (4-2-1, Nukui-Kitamachi, KoraHeu, Tokuno 184-8795, AnoHus). MHpopmaums 06 aTUX MOAeNAxX HaxoaWTCs B OTKPbI-
ToMm gocTyne (cm. http://www.nict.go.jp).

C.2.9 Mogenb Tena YenoBeKa KOPeMCKOW HaLlMOHaNbLHOCTH

Mopgene 6a3vpyeTcs Ha UCCNEROBaHUN NOCPEACTBOM MarHWTHO-PE30OHaHCHOW ToMorpadumn 1 YacTUYHO KOMMbLO-
TepHon Tomorpadum Tena gobpoBonbua MyX4UKHbBI M COOTBETCTBYET HaUMOHanbHOMY cTaHaapTy Ttena ([5], [6], [7]). Pas-
peLleHre n3obpaxeHUs ronoesl, B TOM Yucne wen, coctaenset 1 x 1 x 1 mm, a paspelueHve nsobpaxeHns ocTanbHbIX
yacTter Tena — 3 x 3 x 3 mM. [JaHHble M3MepeHuid knaccudpnunpoBaHbl Ana 29 pasnu4yHbiX TUNOB TKaHeW opraHuaMa.
Mogenk pa3spaboTaHa uccneqoBaTensCKoM rpynno no paguoTexHuke, HayyHo-uccneaoBaTensCkii MHCTUTYT 3MeKTpo-
HYKM 1 ganbHen ceasu (ETRI) (161 MaxeorrgoH, FOcowry, TagxoH, 305-350, KOxHasa Kopes).

C.3 ¥YnpolweHHkle ogHOpoAHbIE Mogenu Tena

[ns mMogenupoBaHUs MHOYLIMPOBAHHOW MIIOTHOCTM TOKA WKW APYrMX NapamMeTpoB, TakWX Kak MNIOTHOCTbL MOTOKA
aHeprun, SAR 1 BO34EACTBME NONE, MOXKHO TAKKE MCMONb30BaTh YNPOLLEHHY (DOPMY OOHOPOAHOrO Tena ¢ paBHOMEp-
HOW yaenbHoWM anekTponpoeogHocThi. MNoaxogawmmMmy 4ns MOOENMPOBAHWUA Tena YenoBeka ABNATCA BbITAHYTbIE cde-
pouakl U ofHOpPCOHBIE Moaenu Tena. [MpocTbie AUCKU U KyBounabl TaKKe YacTo UCMOMb3YTCA Kak B Ka4ecTBe METOA0B AN
NOATBEPXAEHWA BLIMMCIIEHUIA, TaK KaK reOMETPUIO U CUTYaLMK BO3AENCTBWIA NEerye CMOLENMPOBaTh, a 3aTEM CPaBHUTL C
W3BECTHLIMU pe3ynsTataMmi U TEOPETUYECKMMUW OAaHHBIMM.

[nanekTpuyeckne CBOWCTBA TaKoi MOAENMW YacTo ABNAKTCH YCPEOHEHHBLIMW AN BCEro TeNna Ha paccMaTpuBaembixX
YyacToTax, HO MOryT, HanpoTUB, BbITb TUMUYHBLIMK ANA OTOENbHLIX YacTel Tena UnM TUMOB TKaHel opraHnamMa, KoTopble
yxe Obinu uccrnenoBaHbl. Pe3ynsTaT CyLecTBEHHO 3aBWCMT OT pa3mepa MOZENMW, U 3TW MOLENW, Kak MpaBurno, UMewT
TEHOEHLUMIO K 3aBbILLEHWI0 3HAYEHMI MNOTHOCTU TOKa B none GnukHen 30HbI.

C.3.1 Cpepoungpl

[ns paanuyHbIX Lenei npyMMeHeHUs MOJENEN HEKOTOPLIE UX pasMepbl NPYMBEAEHb! B KAYECTBE Npumepa. 3Tu pas-
Mepbl MOTyYT BbiTb M3MEHEHBI B 3aBUCUMMOCTU OT KOHKPETHOW CUTYyaL MK BO3AEWUCTBUA. BbicoTa 1 WMpuHa Modenei ykazaHa
B MUIIIMMeTpax (cm. pucyHok C.1).

MonoxeHue MoAenu, HaNpUMep BLICOTA OT YPOBHA 3eMNK, JOMKHO COOTBETCTBOBATL 9KBUBANEHTHOMY MOMNOKEHUIO
Tena 4Yenoeeka ANs OLEeHMBAEMOW CUTyaLUW BO3OEACTBUS.

Beicora

Tynoeuwe: 600 x 300 mm
[onoea: 300 x 200 mMm
lonosa + Tynosuwe: 1000 x 350 mm unu 1800 * 400 mm, 1800 x 80 mm, 1200 % 60 Mm

PucyHok C.1 — Undposas mogens ogHopogHoro cepouia
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C.3.2 Kybonabi

B kayecTtBe Mogenu Tena YenoBeka NpUMEHSIOT OAHOPOAHble KyBouael, NpuBeAeHHLIN Ha pucyHke C.2, ¢ AnvHOW
pebep d, = dy = 0.4 m, d, = 1,8 M, 3HaueHMA pasMepoB KOTOPbIX NPUBEAEHLI B Ka4ecTse npumepa Ans pacdeta. [na
pasnuyHbIX Lenen NnpuMeHeHna Mofenei nx pasMmepsl MOryT BbiTb U3MEHeHb! B 3aBUCHMOCTH OT KOHKPETHOW CUTyaLum
BO3AEWCTBUS.
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Pucyrok C.2 — Undposas mogens ogHopoaHoro kybounaa

C.3.3 OgHopogHble MOgenu Tena YenoBeka

Bonee cnoxHeiMu MogensMu SBRAAKOTCA MoAenu, koTopkle Bonee ToyHo oTobpaxatoT hopMy Tena Unu YacTu Tena
yeroBeka, Hanpumep ofHOpoaHas MoAens Tena, npueeneHHas B DIN 33402-2:1986") n nokaszaHHas Ha pucyHkax C.3 a)
nC.3b).

[nsa pasnnyHbIX Lener npuMeHeHnss Mogeneiln HekoTopble WX pasmepsl (eQMHULA U3MepeHus — MM) NPUBEAEHb! B
kadecTBe npumepa. Pasmep HwxkHel yacTtn (600 mm) npegctaenset coboi NONOBUHY OCKU annunca.

Bce pazmepel MOryT BbITh M3MEHEHBI B 3@BMCMMOCTU OT KOHKPETHOW CUTYaLuKU BO3OENCTBUA, T. €. pa3Mep HUWKHeW
YacTu MOXeT ObITb nameHeH ¢ 600 mm oo 150 nnm 200 mMm.

MonoxeHue Mogenu, HanpyMep BbICOTa OT YPOBHSA 3eMiW, JOMKHa COOTBETCTBOBaTL 3KBMBANEHTHOMY MOMOMEHUIO
Tena 4YenoBeka Ana OLEHWMBAEMOWN CUTYaLMKU BO3AENCTBUS.

C.4 3neKkTpuyeckue CBOMCTBa TKaHeu

Bbin npoBeaeH psan MCCNefoBaHWA NO 3NEKTPUYECKMM XapaKkTEPMCTMKAM pasfinyHblx TMMOB TKaHW opraHmama ([9],
[10], [11]). B GonbwKnHCTBE cny4vaeB pe3yneTaTel UCCNedoBaHWA Bbinu onybrvKkoBaHbl C yKazaHWeM KOHKPETHbIX 4acToT
WK SUana3oHOoB YacTOT. bbiNo NokasaHo, YTO 3TU XapakTEPUCTUKM 3aBUCAT OT YacToThl, M NPU MOAENMPOBAHUM 3HAYEHWSA
3TUX XapaKTEPUCTUK JOMKHbI BbITh MHTEPNONUMPOBaHLI C YY4ETOM YacTOThl M TUMNa TkaHel opraHuaMa. BoamoxHo, Takke no-
Tpebyetcs aankHenlaa MHTEPNONALMA WUNW YCPeaHEHWE 3HAYEHUI 3NEKTPUYECKMX XapaKTEPUCTUK TKaHeW opraHuama
ONS VX COOTBETCTBUA XapaKTEPUCTUKaM KOHKPETHOW aHaTOMUYECKOW MOOENMW.

[abpuens U gpyrne nccnenoBaTteny B cBoMxX onybrnmKoBaHHLBIX CTaTbaX M oT4yeTax 3a 1995—1996 rogkbl npoBenu
BCECTOPOHHWIA aHamnu3 3NeKkTPUYEeCcKUX XapaKTeEpPUCTWK TKaHel opraHuama. B atux paboTax copepaTca AaHHbIe, Nony-
YEeHHbIe B pe3ynkTaTe HOBbLIX M3MEPEHWUI, UX CPaBHEHWE C OaHHBIMW, NMPUBEAEHHBIMUW B CYLLUECTRYHOLIMX NyBnukauusx,
W anropuTM BbIMUCIEHUSA 3NEKTPUYECKUX XapaKTEPUCTUK PaanuyHbIX TKaHel opraHuaMa B LUMPOKOM OMana3oHe 4acToT
([12], [13]. [14], [15]). OTK paboTbl NpM3HaHbl Haubonee NOMHO OTPaXAHLMMWU AaHHbIA BOMPOC HA MOMEHT BBEOEHUs B
[OENCTBYE HACTOALLErO cTaHaapTa. 3Ha4nTenbHaa YacTb CNeLvanncToB, 3aHMMaLWWXCA B HACTOALLIEE BpeMA MOAENMPO-
BaHWEM, UCMONb3YeT pe3ynkTaTthl 3TUX paboT Kak OCHOBY, JOMOMNHAA MX MHJOPMaLMeid u3 npeglwecTeytolmx pabort, rae
3T0 HeobxogMmo. HeonpeaeneHHOCTb M3MepeHUA HAMHOTO BO3PacTaeT NMPU KOHEYHbIX 3Ha4EHUsIX 4acToThl paccmaTpuBa-
€MbIX AWana3cHOB YacTOoT, YTO JOSMKHO ObITh NPUHATO BO BHUMaHWe. [lononHutensHas MHdopmMauus no JaHHOMY BONpocy
npuMBeneHa B CCbINOYHbIX AOKYMEHTAX.

PaboTbl B 3TOM 06nacTv NPoAOMKaKTCA, YTO MOXET B ByayLlem NpMBECTM K HOBbIM peaynstatam.

1) DIN 33402-2:1986 Paamepsl aHTponoMeTpuyeckue. 3HaueHus.
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Pasmepb! B MuannmMeTpax

[s2]
o~
[¥5]
—

Pucyrok C.3 a) — MasobpaxeHue Tena Yenoseka
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Pa3amepbl B MUAAMMeTpax

105

171

116

Pucyrok C.3 b) — [JetanbHbii 4epTeX MOAENM ronossl 1 nney

Pucynok C.3 — Undporas mogens ogHOPOAHOrMo Tena Yenopeka

245

31,0
32,7

69,3

CnegyeT OTMETWTb, YTO HEKOTOPbIE TUMbl TKAHER SBMATCA aHW30TPOMHLIMKU (T. €. MMEKT pasHble CBOWCTBa No
pasnu4YHbIM HanpaeneHwam). B cBsA3K ¢ 3TMM He BCerga MOXHO CMOZEnUMpoBaTh aTOT 3EKT, U NO3TOMY B MOZENU WC-
NoNb3YT YepeaHeHHoe 3HadeHwne (Mnu Brnivakoe K Hemy).

3HadyeHna BenWuWH, NpeacTaeneHHble B Tabnuuax HacToAwero craHgapTta, bbinu nonydyeHsl B pesynsrate npo-
BeOeHHbIX pacyeToB ([15]) Ha oCHOBaHMK anropuUTMOB, YKasaHHbIX B oT4yeTe [abpuens (6asa BBC «Bbpykc», CLUA). 3tn
3Ha4YeHmA MoryT GbITb HENOCPEACTBEHHO UCMONb30BAHBI UMW MHTEPMNONMPOBaHLI AN LdpoBoro mogenvwposaHva. bonee
TOYHbIE 3HAYEHWA MPKU KOHKPETHBIX YacTOTax MOryT BbITb TakkKe Nony4YeHbl M3 NMPUBEAEHHbIX CChINOYHbIX AOKYMEHTOB UMK

paboT aHanorM4Horo Xapaktepa.

Tabnuuya C.1— YgenwHas aneKTponpoBOOHOCTb Pa3NUYHbIX TUMOB TKaHW

GostExpert.ru
https://GostExpert.ru/gost/gost-62311-2013

YaenbHas anekTponpoeogHocTb (CM/m)
YacrtoTa 10 Iy, 100 My 1k 10 kM 100 Iy 1Ml 10 MIy, 100 My, 11y 10 My,
Tunbl TKaHewW
[bixatensHble Nyt 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Aoprta 0,25 0,28 0,31 0,31 0,32 0,33 0,34 0,46 0,73 813
MoyeBoii ny3bipb 0,20 0,21 0,21 0,21 0,22 0,24 0,27 0,29 0,40 3,78
KpoBsb 0,70 0,70 0,70 0,70 0,70 0,82 1,10 1,23 1,58 13,13
KocTu (rybyatbie) 0,08 0,08 0,08 0,08 0,08 0,09 0,12 0,17 0,36 3,86
KocTu (Tpy6uaTthie) 0,02 0,02 0,02 0,02 0,02 0,02 0,04 0,06 0,16 2,14
KocTHeIn mo3r 0,00 0,00 0,00 0,00 0,00 0,00 0,01 0,02 0,04 0,58
Moar (cepoe Bele- | 0,03 0,09 0,10 0,11 0,13 0,16 0,29 0,56 0,99 10,31
CTBO)
Moar (6enoe Bewe- | 0,03 0,06 0,06 0,07 0,08 0,10 0,16 0,32 0,62 7,30
CTBO)
Hupoeas TkaHe rpyam | 0,02 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0,05 0,74
27
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[NpodomxkeHue mabnuuysi C.1

YaenoHasi 3NekTponpoBogHocTb (Cm/m)

YacTtoTta 10 Ny, 100 Iy, 1kl 10 kl'y 100 kl'y 1 My, 10 My 100 MlTy, 11Ty 10 My,
Tunel TKaHeR
XpALL 0,16 0,17 0,17 0,18 0,18 0,23 0,37 0,47 0,83 9,02
Moaxeuok 0,05 0,11 0,12 0,13 0,15 0,19 0,38 0,79 1,31 9,77
CnvHHOMO3roBasa 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,1 2,46 15,38
XWOKOCTb
LWeika maTkn 0,30 0,41 0,52 0,54 0,55 0,56 0,63 0,74 0,99 10,05
ToncTana knwka 0,01 0,12 0,23 0,24 0,25 0,31 0,49 0,68 1,13 11,49
Poroeas  obonouka | 0,41 0,42 0,42 0,44 0,50 0,66 0,87 1,04 1,44 11,33
rmasa
[eeHaguatunepctHaa | 0,51 0,52 0,52 0,53 0,54 0,58 0,78 0,90 1,23 13,31
KnLKa
Teeppas  moasrosas | 0,50 0,50 0,50 0,50 0,50 0,50 0,54 0,74 0,99 8,58
obonoyka
Cnuaucraa obonoyka | 0,50 0,50 0,50 0,51 0,52 0,62 0,80 0,90 1,21 11,31
rnaza
Knp 0,01 0,02 0,02 0,02 0,02 0,03 0,03 0,04 0,05 0,59
KenuHbli ny3bipb 0,90 0,90 0,90 0,90 0,90 0,90 0,90 1,01 1,29 12,53
Henyb 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,54 1,88 15,36
Cepaue 0,05 0,09 0,11 0,15 0,22 0,33 0,50 0,73 1,28 11,84
Moukw 0,05 0,10 0,11 0,14 0,17 0,28 0,51 0,81 1,45 11,57
XpycTanuk rnasa 0,26 0,26 0,26 0,27 0,28 0,30 0,43 0,56 0,83 8,53
MeveHb 0,03 0,04 0,04 0,05 0,08 0,19 0,32 0,49 0,90 9,39
INerkue, He HanonHeH- | 0,20 0,21 0,22 0,24 0,27 0,33 0,44 0,56 0,90 10,12
Hble BO3YXOM
Nerkne, HanonHen- | 0,04 0,07 0,08 0,09 0,11 0,14 0,23 0,31 0,47 4,21
Hble BO34YXOM
Cnuanctaa obonouka 0,00 0,00 0,00 0,00 0,07 0,22 0,37 0,52 0,88 8,95
Mebiwua 0,20 0,27 0,32 0,34 0,36 0,50 0,62 0,71 0,98 10,63
HepBbl 0,02 0,03 0,03 0,04 0,08 0,13 0,22 0,34 0,60 6,03
Muweson 0,51 0,52 0,52 0,53 0,54 0,58 0,78 0,90 1,23 13,31
AnyHmnk 0,31 0,32 0,32 0,33 0,34 0,36 0,46 0,75 1,34 9,82
Mogxenynoynasa xe- | 0,05 0,10 0,11 0,14 0,17 0,28 0,51 0,81 1,45 11,57
nesa
MpocTata 0,41 0,42 0,42 0,43 0,44 0,56 0,78 0,91 1,25 12,38
Koxa (cyxas) 0,00 0,00 0,00 0,00 0,00 0,01 0,20 0,49 0,90 8,01
Koxa (BnaxHasn) 0,00 0,00 0,00 0,00 0,07 0,22 0,37 0,52 0,88 8,95
ToHKan K1wka 0,51 0,52 0,53 0,56 0.59 0,86 1,34 1,66 2:22 12,69
CnuHHON mo3ar 0,02 0,03 0,03 0,04 0,08 0,13 0,22 0,34 0,60 6,03
CeneseHka 0,04 0,10 0,10 0,11 0,12 0,18 0,51 0,80 1,32 11,38
28

GostExpert.ru
https://GostExpert.ru/gost/gost-62311-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=68184
https://gostexpert.ru/gost/gost-62311-2013?utm_source=pdf&utm_medium=68184&utm_term=page

FOCT IEC 62311—2013

OkoH4yaHue mabnuust C.1

YaensHas 3nekTponpoeogHocTs (Cm/m)

GostExpert.ru
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YacTtoTa 10 My 100 My 1kly 10 kly 100 klMy 1My 10 MMy, 100 My 11Ty 10 My,
Tunbl TKAHEW
HKenynok 0,51 0,52 0,52 0,53 0,54 0,58 0,78 0,90 1,23 13,31
Cyxoxunus 0,25 0,30 0,38 0,39 0,39 0,39 0,41 0,49 0,76 10,34
Myskckme nonosble | 0,41 0,42 0,42 0,43 0,44 0,56 0,78 0,91 125 12,38
xenesbl
BunoukoBaa xenesa | 0,51 0,52 0,52 0,53 0,54 0,60 0,72 0,79 1,08 12,13
(Tumyc)
LLnToBMaHas xeneza 0,51 0,52 0,52 0,53 0,54 0,60 0,72 0,79 1,08 12,13
A3blk 0,26 0,27 0,27 0,28 0,29 0,39 0,57 0,67 0,98 11,08
Tpaxes 0,30 0,30 0,30 0,31 0,34 0,37 0,46 0,55 0,80 8,54
Matka 0,20 0,29 0,49 0,51 0,53 0,56 0,75 0,94 1,31 12,49
«BakyymHasa TKaHb» 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
CTeknoBuaHOE Teno 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,67 15,13
Tabnuua C.2— OTHOCUTENbHaa AMANEKTPUYECKas NPOHULAEMOCTb Pa3fYHbIX TUMOB TKaHeN
Yacrora 100 kly 1My 10 Ml'y 100 MI'y, 1My, 10 My
Tunel TkaHew
[eixatensHble Nyt 1,0 1,0 1,0 1,0 1,0 1,0
AopTta 930,0 218,0 109,5 59,8 446 32,7
MoueBoi ny3bipb 1231,0 343.,0 51,5 22,7 18,9 14,0
KpoBb 5120,0 3026,0 280,0 76,8 61,1 451
Koctu (ryGuatbie) 472,0 249,0 70,8 27,6 20,6 12,7
KocTu (TpyBuaTbie) 228,0 145,0 36,8 15,3 12,4 8.1
KocTHbIM Moar 111,0 40,0 19.3 6,5 55 4,6
Moar (cepoe BeLLecTBo) 3222,0 860,0 319,7 80,1 52,3 38,1
Moar (Benoe BelecTsO) 2108,0 480.,0 175,7 56,8 38,6 284
Huposas TKaHb rpyau 71,0 24,0 79 5,7 5,4 3.9
XpAwy, 2572,0 1391,0 179,3 55,8 42,3 25,6
Mozxe4ok 3515,0 1141,0 464,7 89,8 48,9 34,6
CnMHHOMO3roBas »XUAKOCTb 109,0 109,0 108.,6 88,9 68,4 52,4
LWeiika maTku 1751,0 448,0 179,7 60,3 49,6 37,7
ToncTas kuwka 3722,0 1679,0 271,5 81,8 57,5 41,9
Porosas obonouka rnasa 10567,0 2878,0 2594 76,0 54.8 40,3
[BeHaguaTMnepcTHas KULWKa 2861,0 1678,0 246.4 77,9 64,8 48,9
Teeppas mosroBasa obornodka 326.,0 253,0 1949 60,5 44 2 33,0
Cnuauctaa obonoyka rnasa 47450 2178,0 208,3 67,9 55,0 41.5
29


https://gostexpert.ru?utm_source=pdf&utm_medium=68184
https://gostexpert.ru/gost/gost-62311-2013?utm_source=pdf&utm_medium=68184&utm_term=page

FOCT IEC 62311—2013

OkoH4aHue mabnuusi C.2

YacroTta 100 klMy 1 MMy 10 My, 100 My 1My 10Ty
Tunbl TKaHen

HKnp 93,0 27,0 13,8 6,1 54 4,6
XKenuHbelh nysbipb 107.,0 100,0 98,8 79,0 59,0 47,2
HKenub 120,0 120,0 119,5 95,0 70,0 55,9
Cepaue 9846,0 1967,0 293,5 90,8 59,3 42,2
Mouykm 7652,0 2251,0 37,2 98,1 57,9 40,3
XpycTanuk rnasa 1704,0 829,0 2125 55,8 41,8 30,7
MeyeHb 7499,0 1536,0 2231 69,0 46,4 32,5
Nerkne, He HaNOMHEHHbIE BO3OYXOM 5145,0 1171,0 180,3 67,1 51,1 38,0
INerkwe, HanoNHeHHbIE BO3OYXOM 2581,0 733,0 123,7 31,6 21,8 16,1
Cnwusnuctas obonouka 153570 1833,0 221.,8 66,0 45,7 33,5
Meblwua 8089,0 1836,0 170,7 66,0 54,8 42,8
HepBsebl 5133,0 926,0 155,1 47,3 32,3 23,8
Muweson 2861,0 1678,0 2464 77,9 64,8 48,9
AnyHnk 1942,0 678,0 293,6 87,2 49,8 32,8
MNogxenynoyHas xenesa 7652,0 2251,0 371,2 98,1 57,9 40,3
[MpocTata 5717,0 2683,0 246,9 75,6 60,3 452
Koxa (cyxas) 1119,0 991,0 361,7 72,9 40,9 313
Koxa (BnaxkHas) 156357,0 1833,0 221,8 66,0 45,7 33,5
ToHkasa kuLka 13847.0 5676,0 488.,5 96,5 58,9 42.0
CnuHHON mMo3r 5133,0 926,0 1551 47,3 32,3 23,8
CeneseHka 42220 2290,0 440,5 90,7 56,6 40,6
Kenygok 2861.0 1678,0 246,4 77,9 64,8 48,9
Cyxoxunus 472,0 160,0 103,2 53.9 45,6 29,3
My:ckue nonoBble Xeresbl 5717.,0 2683,0 246,9 75,6 60,3 45,2
Bunoykoeas xeneza (TUMyC) 3301,0 1433,0 162,7 68,8 59,5 45,2
LLnToBnaHas xenesa 3301,0 1433,0 162,7 68,8 59,5 45,2
HAsbik 4746,0 2178,0 208,3 67,9 55,0 41,5
Tpaxesa 3735.0 775,0 146,1 53,0 41,8 31.1
Matka 3411,0 1168,0 321,6 80,0 60,8 45,3
«BakyymHaa TkaHb» 1,0 1,0 1,0 1,0 1,0 1,0
CreknoBuaHoe Teno 98,0 84,0 70,0 69,1 68,9 57,9

C.5 UudpoBLie Mogenu UCTOYHUKA Nons

HwxenepeuncneHHsle NpocTeie UMGPOoBLIE MOAENN UCTOYHMKA NONS UMUTUPYIOT NpubnuanTensHoe pacnpenene-
HWEe HEeOZHOPOAHOIO MarHUTHOro nond paccmartpusaemoro EUT. B a3Tom nepevyHe ykasaHbl HE BCE MpoOCTble MOOENMW MC-
TOYHKKA MONsA, TEM HE MeHee, oHW AaT obllee npeacTaBneHue:

- NPSAMONUHENRHLIN NPOBOAHMK;
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- KOHTYp Kpyrnon hopmsl;
- KOHTYpP NPSIMOYTONbHOW (hOPMb;
- MarHWTHbIA aNeMeHTapHLIA ANNone.

B HacTodlwemM cTaHdapTe KOHTYP Kpyrnol bopMbl U NPAMOMNMHEWHbIe NPOBOOHUKM (HanpaeneHusa Y u Z) ucnonb-
3ylOTCH ANS NPOCThIX LMMPOBLIX MOAENen NCTOYHUKOB nons. Kpome Toro, Ans umutaummn TpebyemMon HeogHOPOAHOCTH
MarHWTHOro MOMs UCMOMNb3YIOT MOAENb AKBMBANEHTHOro MCTOYHMKA MOons.

C.5.1 NpamonuHerHbIA NpoBOoAHUK (HanpaBneHus Y u Z)

Ha pucyHke C.4 nokasaH OAMHOYHbLIN MPAMOMNUHENHbIA MPOBOAHUK B HanpaBneHuax Y U Z, KoTopblid UMeeT OnuHY L
W N0 KOTOPOMY MPOTEKAET TOK /. Hanpumep, ecnu NpsaMonuHeiHbIi NPOBOAHWK ANWHOW L (HanpaeneHue Z, NexuT Ha ocU
Z M MOMELLEH B HAYanbHYH TOYKY) MOXHO annpoKCMMUPOBaThb Kak BeCKOHEYHO ANWHHBIA (L = =), TO 3Ha4YeHne MarHMTHOro
nons (H, n Hy, H, =0) B To4Ke (X, ¥, Z) MOXET BbITb pACCUMTAHO COrMacHo 3akoHy Amnepa no dopmynam ([17])

oy
2% ([ +y7)
Iq X .

L
I
|J L T
-~ o h 4
a: MpamonuHeiHLIA b: MpAMONUHEAHLIA
NpOBOAHUK NpoOBOAHUK
(Hanpasneuve Y) (HanparneHue 7)

PucyHok C.4 — Cxematudeckoe nsobpaxeHue npsaMoro nposoga

C.5.2 KoHTyp Kpyrnou ¢opmsl

Ha pucyHke C.5 nokasaH KOHTYpP KpYrnon hopMbl, KOTOPLIA UMEEeT paguyc Ionryp VI PACTIONOXEH Ha NIOCKOCTY YZ
(MOMELLEH B Ha4arnbHyto TOHKY) M MO KOTOPOMY MPOTEKAET TOK /. 3HAYEHUE MArHUTHOrO nons (paguansHoe H, v Beptn-
kaneHoe H,) B To4Ke (X, y, Z) BONKU3n aToro KOHTypa Kpyrnoi hopmel MoxeT BbiTe paccunTaHo no dopmynam ([17])

Ik 2 2 2
H, =Q—X(, (k) + fconrypa + 7 +X2 E(k),
4nr\}r|<omypar (rKGHTyDa 7r2)+x
ok fonrypa T ré
Hy = ———(K (k) + E k),
Anr feonrypal (rKOHTypa —r)2 P
npu aTom
k= I 4rKOHT\,'pa'r

3

2 2
(rmmypa + r) +X

r:\/y2+zz;

0 (‘I—k2 sin? G)

n/2
E(k)="[ |J[1-#*sin0)do,
0

rae K E — annunTuyeckne nHTerpansl 1-ro u 2-ro nopsigka.
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Iq
PucyHok C.5 — Cxematudeckoe nsobpaxeHue KOHTypa Kpyrnown opMbl

C.5.3 Mopenk 3KBMBaneHTHOro NCTOYHUKA nonA

C npuMeHEHWEM YHUKAnNbHbIX 3aKOHOB TEOPUK Nons 1 npuHumna lMoireHca MoxeT BbiTe HaQeHo pacnpedeneHne
PUKTMBHBIX (3KBUBANEHTHbIX) UCTOYHUKOB MONs (Hanpumep, aneMeHTapHbIX MarHUTHbIX OWnonen) Ha (Mnv BHYTpW) no-
BEpXHOCTW obbema 418 MMUTaLMK pearnbHbIX UCTOYHWKOB MONS.

Mogenb 3kBMBaNeHTHOr0 MCTOYHMKA NOMNSA No3BonseT Bocnpouseectn Bonuan EUT pacnpepeneHne cnoxHbIx He-
0OHOPOAHLIX MarHUTHLIX NOMer (Hanpumep, TpexmMepHble BeKTOpHLIe nong). Ha pucyHke C.6 nokasaHa Bnok-cxema npe-
naraemoro Metoga.

Henoityemos MarHuTHan DBUBANSHTHLIO MNnoTHoCTE
YCTpOMHCTBO MHAYKLMA MCTCHHWKK Nons SNeKTPUYECKOre
Wamepenve Pacyer Toka
q {ckaHUpoBa- q Mpectpaso- q uucbpoBorg q
Hue 3D) BaHUe nens
Ha 38KPLITOA B/HA SAKPLITOI B TKaHW Tena
NoOBEPXHOCTA NOBBPXHOCTA qenoBexka
. ~
—Y'

Mopens 3KBMBANEHTHONO NCTOMHMKA

MpeobpasosaHue Kl

PaameweHue Ha
R aﬂeMEHT;T-II-Ib(:ﬁ:aI'HMTHbIe uMnHHﬂpH‘-IOGKDﬁ MOB8PXHOCTH

PucyHok C.6 — Bnok-cxema meToga

Bo-nepBbiX, MarHutHas wHAyKuusa (amnnutyga v dasa) u3MepseTcs Ha MOBEPXHOCTM (Hanpumep, LMIWH-
apa) Bbrninav EUT Ha cooTBETCTBYIOWEN YacToTe, Hanpumep C NOMOLLBID aBTOMAaTUYECKOW M3MEPUTENBHOW CUCTEMBI
«3D-ckaHnpoBanue» ([18], [19]), koTopaa n3aMepseT BEKTOPbI MarHATHOMO NOMS C BbICOKOW TOYHOCTHIO.

Bo-BTOpbIX, UndpoBoe npeobpasoBaHve Nona OCyLWecTBNAKT Ha ocHoBe hopMynbl (C.1). BnemMeHTapHbIe MarHuT-
Hele gunonu N pacnonarakTcs, Hanpumep, Ha MOBEPXHOCTM LMNUHAPA, HAa KOTOPOM KOHLEHTPUPYIOTCA AaHHbIe O MarHWT-

HoM none. B peaynsrate 310 NPUBOAUT K HEM3BECTHLIM 3NEMEHTAPHBLIM MarHUTHBIM OUNOMNAM /1 BMECTO U3MEPEHHBIX
MarHWTHbIX nonei Huaum (f’) B cnepyrolwmx NUMHENHbIX YpaBHEHWAX I npeacTaBnaeT coboi TouKy HabniogeHus, B TO
BpeMs Kak o, o oTo6paxaloT KoopauHaTel MarHUTHBIX OUMOMbHBIX MOMEHTOB.
L mj(r—ro,) L
Huam (r) =< —grad — |Fi Hq (r) = —grad ——l
4mpg |r —ro,,'| 4npg |r —r0|

m(r -ro) -

Peluas aTu NuHelrHble ypaBHeHWS, ONpeaensioT MOMEHThI HEM3BECTHBIX MarHUTHLIX AUNoNen M; . 3Th AUNonbHbIe
MOMEHTbI (MOAenb IKBUBANEHTHOrO UCTOYHMKA NONs) CO34alT Takne e TPeXMepHble BEKTOPHbIE MarHUTHbIe nomns BOnu-
31 ncnelityemoro npubopa (3a npegenaMmy uamepsiemoro uunuiapa). Metoasl npeobpasosanng U poBoro nona npuse-
AeHbl B [20].
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1 B KOHEYHOM CHETE MOLENb 3KBUBANIEHTHONO MCTOYHMKA Nons ncnonb3yeTcsa ond Ll,l/lepOBOI'O pac4eTa, ¢ NOMOLLbH
KOTOpOro onpegenatwT, HanpuMep, NNOTHOCTE MHAYUMPOBaHHOIO 3NeKTpM4eCcKoro Toka BHYTpW Tena 4YenoBeka.

C.6 MeTogb! uncgppoBoro mogenpoBaHusA

TMioBble uudpoBeie MeToAbl 1 NOGLIE NAKeThl NPUKNAAHLIX NpOrpaMM Ans pacyeTa nonew, KoTopele NoAXoasaT Ans
mMofenen, ykasaHHbix B C.3, MoryT ObiTb MCMOMb30BaHbl ANA NOATBEPKAEHWUA COOTBETCTBUS KOHTPOSbHBIM YPOBHAM W
OCHOBHBIM OTPaHUYEHMAM.

Kak npaeuno, NnpMEHSIOT crneayoLlmne MeToabi:

- METOA rpaHu4HbIX anemeHToB (boundary element method — BEM);

- KOHEYHOPA3HOCTHBIN MeToq B YyacToTHon obnactu (finite difference frequency domain method — FDFD);

- KOHEYHOPA3HOCTHELIN MeToq Bo BpeMeHHol obnacTu (finite difference time domain method — FDTD);

MeTo[ KOHeYHbIX anemeHToB (finite element method — FEM);
MeTof KoHeuHoro nHTerpupoeanus (finite integration technique — FIT);

- MeTog moMmeHToB (method of moments — MoM);

- KOHEYHOPA3HOCTHBIM MEeTOL cKanapHoro noteHumana (scalar potential finite difference method — SPFD);

- MeTof uMneaaHca (impedance method — IP).

Mpu ncnonsb3oeaHum RF nporpammHbIX KOOOB AMNs pacyeTa NMOTHOCTW MHAOYLUMPOBAHHOIO 3MEKTPUYECcKoro Toka
MOXET BbITb NPUMEHEH MeTo 4acTOTHOro MacwtadbupoaHus ([21]).

Onsa no6oro MarHWTHOrO MCTOYHKKA U3NYYeHUA pacqeT MOXeT ObITb BbIMONHeH Ha Bonee Buicokoi YacToTe f' (< 500 kI,
ana obecnedeHns KBasucTaumoHapHocTy nons). [Ina aToro pacyeTta yaenkHas 3nekTponpoBoaHOCTE o(f) TKaHel opraHnama
OOMKHA YYMTLIBATLCA ANS 4acToThl f (2 He Ana YacToTel f). DTOT pacyeT AaeT 3Ha4YeHWe HaMNPSKEHHOCTU ANEKTPUYECKOro
nons E' Ha yactoTte f'. 3ateM nyTem MaclTabnpoBaHUsi HANPSKEHHOCTM SNEKTPUYECKOrO NOMsA € YY4ETOM TOTO, YTO

E(F):%-E' (7). (C.2)

onpegenaArT 3HaveHne YacToTbl . B pe3ynbrarte 3TOro HanpAaAXeHHOCTb 3NEeKTPUYEeCKOro nona MoxeTt BbITb paccynTaHa C
npuMeHeHneM 3aKoHa Owma:

J(r)=o(r)-E(r). (C.3)
Ons Banugauun MeTogoB MOXKET BbITe UCNONB30BaH NPUMEp pacyeTa, npueegeHHoro B C.7.1.

C.7 Npumepbl pacyeToB

C.7.1 PacyeT nnoTHOCTM TOKa C NpUMeHeHUWeM Kybouaa M TOKOBOTro KOHTypa

Heobxogumo paccMoTpeTh cxemy, n3obpaxeHHylo Ha pucyHke C.7. B kayecTBe Moaenu Tena YenoBeka Ha Yyactote
f=50 'y nccnegytoT oaHopoaHsIi ky6ona ¢ anuHoi pebep d, = dy =0,4m, d, =1,8 M1 yaenbHOW aNEKTPONPOBOOHOCTEH
o =0,1 Cm/m.

MpumeyaHune — MoxeT BbiTb NPUMEHEH TaKKe MeTo YacTOTHOro macwtabuposaHus ([21]).

VcToYHWKOM nons ABMNSETCA KOHTYP KBaapaTHOW chopMbl ¢ TokoM [ = 1,0 A 1 AnMHOM cTopoHbl 50 MM, pacnonoxeH-
HbIR Nepeq KybGougom Ha pacctoaHuu 10 MM (cM. pucyHok C.7).

[MNoTHOCTL 3NeKTpUyeckoro Toka, MHAYLMPOBAHHOTO B MOAENW Tena, paccHnThiBaloT C NOMOLLbIO MHCTPYMEHTalb-
HbIX NPOrPaMMHbIX CPEACTB, NCMONb3yeMbIX ANA Npouenypbl NPOBEepKN.

z

PucyHok C.7 — Cxema ang sanvaauvMyM MeTooB. TOKOBbIA KOHTYP neped kKybouaom

MCTOYHMK MarHUTHOMO nons cosgaet MaKCUMarnbHYH BENMUYMUHY JNTOKANbHOIO anekKTpuYyeCcKoro nonsda Unmn nnoTtHOCTHU
3NEKTPHUYECKOro NonAa BHYTPW TKaHW B Npeaenax UaMeHeHWA:
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duaxo = 0,152.62,8 B _ 6 28 MA 1 10 (C.4)
M M M

3HaveHve J n3 chopmynel (C.4) oTobpaxaeT cpeaHee 3Ha4YeHWe pe3yneTaTtoB pacyeta no opmynam (C.2) — (C.4),
MonyYeHHbIX C MPUMEHEHMEM Pa3NMYHbIX METOAOB pac4yeTa.

Lonyctumoe oTknoHeHue 10 % BkntoYaeT B cebsi Bce BO3MOXHbLIE OTKIOHEHUST UCXOAHbBIX AaHHbIX B MPUMEHSEMbIX
pasnnYHbIX NakeTax NpUKNagHbIX Nporpamm (Hanpumep, MUHUMAanNsHOe paccToAHUE 40 NOBEPXHOCTH Kybouaa, Npu KoTo-
pPOM BO3MOXEH pacyeT nons).

KOHTpoOnbHbIE 3HaYEHUS

B Ka4ecTBe KOHTPOMNbHbBIX 3HA4YEHWI NpefcTaBneHsbl pesyrbTaThl, onpeaeneHHble ¢ NOMOLLBH PasfMYHbIX NaKeToB
NpUKNagHeIX NporpamMm:

- meToq IP ([22]):

Cwm MKB MKA
Juake =0,1?-63,ST=6.38M—2; (C.5)
- meton FDTD ([23]):
Cm MKB MKA
— =0,1F-63,27=6.32F; (C.8)
- meton SPFD ([24]):
Cm MKB MKA
Jmakc =0.1F-61,3T=6.13M—2- (C.T)
X
Y
X Y

PucyHok C.8 — PacnpegeneHye NnoTHOCTW 3MeKTpUYeckoro Toka J B nnockoctsax x = +0,2 m (neeas 4acTb pUCYHKA)
n y=0,0 m (Nnpaeasn 4acTb pUCYHKa)

Kpome Toro, pacnpegeneHve NNoTHOCTU anNeKTpMYecKoro Toka J ykasaHo Ans nnockoctei x = +0,2 m (pucyHok C.8,
neeas 4acte pucyHka) u y = 0,0 m (pvcyHok C.8, npaBas 4YacTe pucyHka). Micnone3yemoe LBeTHoe mMaclutabupoBaHue
ABNSETCH NorapuMUYEcKUM, U OHO HOPMUPOBAHO MO KaXAoMy MAKCUManbHOMY 3Ha4YEeHWI0 B AMHaMWYECKOM AManasoHe
30 gb.

MpumeyvyaHue — bbin npumeHeH Mmetod FDTD ¢ naketamu npuknagHelx nporpamm EMPIRE ([23]).

C.7.2 PacuyeT NNOTHOCTY MHAYLUUPOBAHHOIO TOKA ANA Paz3fUYHbIX pa3MepoR BbITAHYTOro cchepounaa

OnpeneneHne NNOTHOCTY MHAYLMPOBAHHOIO TOKA BLIMOMHAKT C MOMOLLBIH TPEX BbITAHYTHIX CNIMOLWHBIX Cheponaos
paz3nn4HbIX pasmepos: 60 x 30 cm, 120 x 60 cm 1 160 x 80 cm (MakcMManeHas LWMpKUHa U BbicoTa cdheponaa). Mogenupo-
BaHWe npoeoaunock Metogom FEM ¢ ncnone3oBaHMem OOCTYMHOMO Ha pbIHKE NporpamMmmHoro obecneyeHus.

OpHopogHoe none ObINo CMOAENUPOBAHO C UCMONbL30BAHMEM KOHTYPOB O0MNBLIOro pasaMepa 0THOCUTENBHO paccMa-
TPUBAEMBbIX BBITAHYTLIX cdhepomaoB. Hike npuBedeHbl pe3ynstarhl BblMUCNEHWSA 3HAYEHWI CO34aHHOM0 MarHMTHOMO Norna
1 NAOTHOCTU UHAYLIMPOBAHHOIO TOKA, MONy4YeHHOW B peayrsTaTe ero BO34EeWCTBUSA, MPU 3HA4YEeHUM YAENbHOW ANeKTponpo-
BogHocTh 0,2 Cm/M (cM. pucyHkm C.10 — C.12). 3TK 3HAYEHNA He SBMAKTCH XapakTepHbIMK 4115 KAKOro-TO KOHKPETHOMO
0bopyaoBaHWA MMM HOPMAaTKUBHOTO JOKYMEHTA.
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CooTHOLLIeHWE MeXy pe3ynkTaTaMu pacHeToB NMOKa3bIBaEeT, Kak MOXHO OCYLLECTBNATL MOAENMPOBaHNE, MPUMEHSAS
TOMbLKO OAMH pasmep cdhepouaa v npeobpa3oBLIBasa €ro B ApYroi pasmep cepouaa ¢ UCNonb3oBaHEM KoahduumeHTa

COOTHOLLEHWA pasmepoB cthepouaoB. B Tabnuue C.3 npueeneHsl 0606LLEHHbIE pe3ynsTaThl pacyeTa.

C.7.2.1 V\CTOYHWK 0QHOPOAHOIO MarHUTHOrO nong

OueHb BonbLuoi Habop kaTylek MenbMronbLa, 06Las nnoLans NonepeyHoro CeYeHUs KOTOpbIX cocTaensna 5 m2,
npumMmeHancs ans obecnedyeHys oAHOPOAHOIO MarHMTHOro nona Ha YactoTte 58 kl'u. CTeneHb HEOQHOPOAHOCTM MarHUTHO-
ro nonsa 6eina B npegenax 1 % wnu meHee. Ha pucyHke C.9 nokasaHbl reOMeTpUYECKMEe pasmMepsbl KaTylek Mensmronsua

W BBITAHYTOrO cchepounaa.

Peparkmpo-

Monk3sosa-
Tek

CTpoHTH | MSMeHHTE | YARNMTE |

Teket

WsmepsaHHe

Janpoc: Beagwme koMaHOy NEOMETPMYECKOES MOAGNWPOBAH

00

Brixon mﬂ::a Konws | CeTka | Ocs | MpocsoTp | Buaumuid

Wame-
patue

Wrdpop-
MaLMA

MesoL:

PucyHok C.9 — Katywkm [enbmronbua v BeITAHYThIA cdepona

C.7.2.2 Pe3ynbTaTbl MOOENWPOBAHWS AN BbITAHYTOro chepovaa pasmepom 60 x 30 cm
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BaTbL

YeTaHoBka

PenakTvpe- OmaGpaeHus | Mpaduk | Mpobepka | BUOMMocTL

3anpoc: Buiepute koMaHay

I

HHdopMmaLua |ynpaamrn=
=8 3

[

B(Tn)

.73215E-85
- 73156E-05

. T1328E-05

Konua

GaTxa|Ocs|I1pocunrp

Pesopatios
Brixon | RormipEEaHiE Bunvmeia

VYera-
HOBK&

Pacver

Hsme-
peHue

Wrdbop-
Mauuva

Momotue

PucyHok C.10 a) — MarHuTtHOoe none

Pquampuml OrobpaxeHns Mpaduk I'Ipoaepm| YeraHoBka | Hhi

il

bopmaLa

YnpapnaAme

MnotHoCTL

HHOYKLMOHHOMD TOKA

.BB394E-D2
.B2050E-B2
.E37TQ7TE-B2
-45363E-02
.2T@19E-D2
.BBBTSE-B2
.98332E-82
.71988E-B2
.53644E-D2
.35301E-B2

SWUD D e e =N UNW O W EOWE = =ss G0 aUo

3anpoc: BolGapuTe KoMaHAy
PeszepeHoe Yera- Wame-
Buion RONMPOEaHIG |Knnm|CeTna |ch|npom0Tp|Bmuuuﬁ | (Bl Pacver paHine

WHipop-

MalwA

Momolls

PucyHok C.10 b) — lNMNoTHOCTL MHAYLMPOBAHHOIO TOKa

PucyHok C.10 — PesyneTathl MOOenupoBaHUs Ans BbITAHYTOro cihepounaa pasmepom 60 x 30 cm
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C.7.2.3 PeaynbraTbl MOOENWPOBaHWSA ANS BbITAHYTOro cchepounaa pasmepom 120 x 60 cm

Pepaktnpo- -
| P |c— n

s

Vr.-rauoml WncpapmaLpn |¥npaanm|

0. .00 G |

MnemHocT
MHOYKLIMGHHOTE ToKa

1.19824E-D1
1. 16094E-01 |
1.123656-01 |
1.BBEISE-D1 |
1.04305E-01 |
1.B1176E-01 |
9.74462E-02
9.37165E-02
§.59B63E-02
8.62572E-02
8.25276E-02
7.B7979E-E2
7 5DEA3E-B2
7.133866-02 |

6.9B734E-02 |
6.01497E-02
5.64201E-02 |
5.26904E-82
4.BOEOIE-02 |
4,52311E-62
4.15015E-02
3.77718E-82
3.40422E-D2
3.03125E-82
2.,53829E-02
2.2B533E-02
1.51236E-02 |
1.53948E-€2 |
1.1BB43E-E2 ]
7.934586-03 |
4.205036-03 |§

4.75388E-04

3anpoc: BuBspute KoMaHay

YoTa- Wame- | Mudoop-
HOBKA [HHME | MaLIMA |I'Iouuu.u;

Fesepesios

KOMMpOBAHHE Pacer

Konua |Cerm|0&|l‘lpomo'rp|BM.quuuﬁ

Bumnl

PucyHok C.11 — lMNnoTHOCTE MHAYUMPOBAHHOIO TOKa

C.7.2.4 PeaynberaTbl MOOENWPOBaHWSA A BeITAHYTOro cchepounga pasmepom 160 x 80 cm

Pangaxrupo-
2. Orobp Tpacbwk | Mp

Banpoc: BeiGapure xoMaHay

Bm|m::. Kanua|Cerxa [Ges I'IpocMo'rp|Bu.umuﬁ b |Pamer|r;“":; ::m»— Momous
Pucyrok C.12 a) — MarHuTtHOe none
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Mp

Pagaxrupo-
STk Orobpeoxetue | Mpadwic

—0,69

MHIYKMHHOM TiHE

-96723E-01
.91927E-01
.47130E-01
.42334E-01
.37538E-01
.32742E-01
.27946E-01
.33149E-01
. 1B353E-01
13557E-@1
aB7GI1E-@1
A3365E-01

1

1

1

1

1

1

1

|

1

l.

1.

1
S.91E8B4E-02
9.43722E-02
8.95759E-02
8.47797E-02
1.99835£-02
T7.31873E-02
T.@3911E-B2
5.55949E-02
E.A7T98TE-02
D.60825E-02
5.12063E-02
4.64181E-02
4.16139E-02
3.68177E-B2
3.20215E-02
2.72253E-82
2.24281E-02
1.76329E-02
1.28366E-02
8.04044E-03
3.24423E-03

3anpoc: BuiGapuTte komaHay
Yora- Wssie- | Mudop-
Bumq|n;m'::° Konia GmlOu.ll'lpuwo-rp|Bu,qunuﬁ| |Pae'-lu1' poisie Momoiu.

PucyHok C.12 b) — MNnoTHOCTE MHAYLMPOBAHHOIO TOKA

PucyHok C.12 — Pesyneratbl MOAeNUpoOBaHUs ONs BeITAHyTOro chepomga pasmepom 160 x 80 cm

C.7.2.5 ObobLueHHble pesynbTaThl pacyeTa

Tabnuua C.3 — O6oblieHHble pe3ynbTaTkl pacyeTa

idn RS MakcumansHoe MarHuTHoe MakcyrmaneHas NnoTHOCTb KoadhpnUMEHT COOTHOLLEHWS pa3MepoB
- daep 0:' aHZM none (Mcnonbsyemoe WHAYLMPOBaHHOTO TOoKa, cepougos ¢ pazmepom cepovaa
panna, B Mogenu), MkTn MA/ M2 60 x 30 cm
60 x 30 17.3 60,0 1,0
120 x 60 17,5 119,8 2,0
160 = 80 17,6 1566,7 2,6

C.7.3 PacuyeT NnNOTHOCTY MHOYLUPOBAHHOIO TOKA ANA BCEro Tera v rornoebl YernoBeka
C.7.3.1 OgHopodHoe MarHMTHoe none
Ha pucyrke C.13 nokasaHo ogHopogHoe marHutHoe none B g = 100 mkTn npu yactote f = 50 U, npuMeHeHHoe K
MoAdenu ofHOPOAHOro Tena yernoeeka (pucyHok C.3) npu ¢ = 0,37 Cm/m. Pacyet nposoguncsa metogom MoM ([25]).
C.7.3.2 HeogHopodHble MarHUTHLIE NOMSA W pacyeT Koap@UUUEHTa CBA3K K
B kavecTBe nctouHMKOB nons gnsa pacyeta koahhULMEHTOB CBA3K BbIinu MCNONb30BaHb! KOHTYPbI KpYrnoi hopmbl
C NPOTEKAIOLWMM MO HMM TOKOM. B CBA3KM C 9TUM KOHTYpPbI, KOTOPbIE UMENW Pasnu4YHbIA guameTp, pasmeLyannce B Hambo-
nee HebnaronpuUATHOM MOMOXEHUW NO OTHOLUEHUIO K LMGPPOBLIM MOAEeNsM. 3To NokasaHo Ha pucyHke C.14.
KoadhcpuumneHT cBA3M k ycTaHaBNUBAET COOTHOLLEHWE MEXOY MaKCUMManbHOM MIOTHOCTBH MHAYLMPOBAHHOTO 3MnekK-
TPUYECKOro TOKa J,,,..(r) BHYTPU LMDPOBOKA Mogenu Tena v MakCUmansHOW MarHUTHOW WHAYKUMEW, M3MepeHHOW npu
TAKOM 3KE PAacronoKeHUn. 3Ha4eHne TOKa UCTOUHUKA /o MOXeT BbiTh BeiBpaHo NPOM3BOMLHO, HO OHO [OITKHO COOTBET-
CTBOBATL PACYETHBIM 3HAYEHWAM Jyo o ¥ By o0 ETini Moatomy pesynktaTt pacyeta KoadduumeHTa cBA3u k 3aBUCUT OT
MCMNOMb3yeMOoro garymka.
[ns npousBonbHO BeIGPaHHOW Nnollaam Aatyuka Ay, ., AOIKHA BbITb BbIMUCNIEHA CPEHAS MarHUTHasA UHOYKUMS
(BmaKc, ﬂaT‘-iMK)'
lnowane AATHNKOB A ., BbIBUPAIOT paBHOW 3 cm?2 1 100 cm2.
[MTonoxeHwe KOHTYpa NCTOYHUKA OTHOCUTENBHO AaT4MKa U MOLENWU Tena nokasaHo Ha pucyHke C.15.
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Jogu, [MA/MZ]
. <0,00
. 0,20
7] 040
[ ]oso
[ 080
I .00
. 1,20
[ 1.40
[ 1.60
[ 1.80
I »2.00

o=0,37 cm/m
f=50Ty
Mnockoctb Y-Z MnockocTe X=Z B=100 mkTn

PucyHok C.13 — Pacnpepenexve nnoTHOCTY MHAYLMPOBAHHOTO ANEKTPUYECKOro ToKa

B uenax ynpolueHus BbiNo B3STO ABYXMEpPHOE U30bpaKeHue, YTobbl NoKasaTh pazMeLLeHe KOHTYpa Ha paccTos-
HWW r ¥ pacrnonoXeHue AaTyrika Ha COOTBETCTBYHOLLEN NNolaam Mogenu Tena.

MockonbKy YacToTa f U yaenbHas 3NeKTPONpPOBOAHOCTL G NMMHENHO CBSA3aHbl C KO3ULMEHTOM K, M0 MOXHO Bbl-
YUCNUTE Mo PopMyne

K(r, f, o) = —Juare( 1. 0) (C8)

Makc, Aar4mk (r' A,CI,ET'-II/IK)

Ans yoensHOW 3neKTponpoBOAHOCTW LMGPOBON OOHOPOAHOW MOAENW pyku Obino BeibpaHo cpefHee 3HavyeHwe
¢ =0,1 Cm/m.

[ns yaoensHOW aNeKTponpoBOgHOCTA O4HOPOLOHOM Modenu Tena 6eino BeibpaHo 3HadeHne o = 0,2 Cm/m. TeMm He
MeHee, HEOQHOPOOHOCTb MOMel U NX O4YEeHb HE3HAYUTENBHOE NPOHUKHOBEHWE B TEMNO AENal0T BO3MOXHLIM UCMNONb30BaHWe
Takke 3HadeHns ¢ = 0,1 Cm/m.

Ona onpeneneHusa koaduuMeHTa CBA3M kK B HACTOALLEM NPUNOXEHUM B KayecTBe Undposoro metoga 6bin npu-
meHeH metog MoM [20].

39

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 45 / 66
CTpaHunua ookymeHTa - https: tExpert.r t t-62311-201


https://gostexpert.ru?utm_source=pdf&utm_medium=68184
https://gostexpert.ru/gost/gost-62311-2013?utm_source=pdf&utm_medium=68184&utm_term=page

FOCT IEC 62311—2013

Fronypa

PucyHok C.14 — Cxema pasMelleHnsi ICTOYHUKa Q No OTHOLWEHWO K Mmogenu K

Tonrypa

Pucyrok C.15 — Pacnonoxenue uctodHuka Q, garuvka u mogenu K

Mpumep 1
[ns koHTypa kpyrnow hopmel © paguycom r, .. = 20 MM Ha paccToaHum r= 10 cM 1 TokOoM ncTouHKKE I = 100 A
nony4aem gnsa mogdenu tena venoeeka (¢ = 0,1 Cm/m u f = 50 ly) NNOTHOCTL MHOYLMPOBAHHOIO 3NEKTPUYECKOro TOKa

Jyac = 14,956 MKA/MZ. CpefiHee pacCUMTAHHOE 3HauYeHWe MarHUTHOW WMHAYKUMKM Ana gaTtumka nnowagbio 100 cm?
— 100 cm,, = 5,4683 mKTn. Micxoas M3 aTux 3Ha4eHUin KOA(MUUMNEHT CBA3N K BEIMMCNAIOT Mo hopmyre
s 14,056 MKA e
klr=10cm f=50Ty, 6=01"—|=———M —2735 ; ;
(r B L™ ) 5,4683 mMKTn Tn (G4
Mpumep 2

[nsa koHTypa Kpyrmnon hopmel ¢ paguycom Tomrypa = 20 MM Ha paccToaHuK r = 10 cM 1 TOKOM UCTOYHMKA /o = 100 A
nony4aem Ans Mogeny ronoBbl Yenoseka (cdepa ¢ Tebepa = 10,5cm, 6 = 0,15 Cm/m u f= 60 N4) NNOTHOCTE MHAYLMPOBAH-
HOrO 3NeKTPUYeCcKoro Toka J, = 19,17 mkA/M2Z. CpefHee paccYUTaHHOE 3HaYeHWe MarHUTHOM MHOYKUMW ANA AaTHMKa

Makc
nnowaasto 100 cm? B « = 100 cm2 = 9,46835 MKTn. Vicxona 13 3Tux 3Ha4eHUn KOa@ULIMEHT CBA3U K BbIUUCNAIOT

Makc, gat4yu
no opmyne
- 19,17—"’”‘2A o
k[r =10cm, f=60Tu, 6= 0,15_] =——M 3505627
M 5,46835 mkTn Tn
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n
2
k[r =10 om, =60 Iy, a=0,15C—M) 3.505627 2/ M” "
= M/ = - 23,3708478/M (C.10)
6=0,15"" 0,15 M T
M M

OBbI4HO PEe3ynsTaToM YUCNEHHBLIX PAcYeTOB ABMAETCH HANPSHKEHHOCTh 3nekTpudeckoro nons £; B moaenu Tena
yenoseka. Pacyer HanpsikeHHOCTH NOKamNbLHOIo anekTpuyeckoro nons E; (B cooteetctemn ¢ IEEE Std C95.6™) npoeopaT
nyTem aeneHna KoadhduumeHTa k Ha COOTBETCTBYHOLEE 3HAYEHWE YAENbHOW 3MeKTPoNpPoOBOAHOCTU G, UCMOMbL3yeMoe AnA
OLIEHKM K.

Mo3TOMy HaMpsXXEHHOCTb MOKarNbHOro AMEKTPUYECKOro nons E; .. paccYuTbIBaKT Mo hopmyne

k[r=1o om F=60 Iy, c=o,15%J
B

M 2
Ei,max = Cm Makc, AaTyuK (r =10 cm, A.u,a'rqn« =100 cm )=
o=0,15—
M
B/m
= 23,370847T—-5,46835 MKTNn =127,8 mkB/m.
n

C.7.3.3 MNoaTeepaeHne COOTBETCTBNA NOCPEACTBOM UCMNONb30BaHMA KoaddbuumMeHTa cBasm k

VMcnonb3oBaHue koadhuumeHTa cBasn k Ans NoaTBEPKAEHWA COOTBETCTBUS OCHOBHLIM OrpaHUYEHUAM OCYLLECT-
BMAETCA B TpU 3Tana:

a) onpeneneHue pasMepa aKBUBANEHTHOrO (MCTOYHUKY MOMS) KOHTYPA;

b) onpeneneHne 3HayeHWUs KO3 UUMEHTa CBA3K K;

C) NoATBEPXAEHNE COOTBETCTBMA OCHOBHBIM OrPaHUYEHNUSM.

97an 1. OnpepeneHue pasmepa 3KBUBANeHTHOro (MCTOYMHUKY MOMA) KOHTYpa

Ha sTom 3tane gomxeH ObiTb OnpedeneH pa3mMep 3KBUBANEHTHOMO (MCTOYHWMKY MOMs) KOHTypa ANs UCMbITYEMOro
YCTPONCTBA.

NamepsioT MarHUTHYO MHAYKUMIO B(ry) no kacaTensHOW K MOBEPXHOCTM BAOMb NMUHWW HaWMEHbLIero rpaaveHTa
OT TouKK ry = 0 € MaKkcUManbHbIM 3Ha4YEHMeM WHAYKUUK. MamepeHns npekpailaiT npu ry = X, e aHaueHue MarHUTHOM
UHOYKUMKM cHxaetca Ha 10 % oT ee makcumanbHOro 3HadyeHus. [LoCTaTOYHBIM CHYMTAETCH PacCcTOAHWE MEXOY TOYKaMu
namepenus ot 0,5 go 1 cm.

Mnowwans NPUMEHSEMOTO AN W3MEepPeHWUs AaTYMKa MOXET COCTaBnATh, HanpuMep, 3 cMZ, HO W3MEpPEeHWs MoryT
ObITb TAKKE BBINOMHEHBI C AaTYMKAMW MEHBLUMX PA3MEpPOB.

1

1 — n3mepeHne No KacaTenbHOW NOCKOCTH BONM3W TOYKWM C MaKCUManbHbIM 3HAYEHWEeM MarHUTHOW WHOYKLWUA, 2 — mopens beiToBoro
npubopa B Buae cdepbl; 3 — KaTyllKka Kak 3KBMBaneHT NCTOYHUKa nong

PucyHok C.16 — O6nacTb NOBEPXHOCTU C HAUBOMNbLLMMU 3HAYEHUAMWU MarHUTHOM UHAOYKUMK
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Bln=X)_44, (C.11)
B(rp =0)
B
HamepsHHbIA
G
0,1%B 0 L
- |
0 X fo

PucyHok C.17 — pagneHT MarHUTHOW MHAYKUMK 1 nnowans G

PesynetaTtel M3aMEpPEHWA UCMONb3YTCA ANA ONpeaeneHusa anaMeTpa 3KBUBaneHTHOrO KOHTypa, KOTopbIi co3aaeT
aHanorMYHbIA rpagueHT MarHUMTHOW MHAYKLMKM U COOTBETCTBYHOWY nnowaas G. [Ina ganbHedwero pacyeTta AonyckaeT-
CSl, YTO 3KBMBANEHTHbIW KOHTYP PacronoXeH nof TOYKOW ¢ MakCMMarnbHbIM 3Ha4eHMeM MarHMTHOM MHOYKUMW Ha paccTos-

HUK deryp- KOTOPbLIA CneayeT OUueHWBaTh, 3Has, rade HaxoOQUTCA WCTOYHKUK NOMS, M UCXOAA U3 KOHCTPYKUMK 0B60opyaoBaHus.
Mpumevyanune — [JaHHasa npouenypa NpMMEHAETCH TOMBKO ANA NoKanbHbIX UCTOYHUKOB nonsg. Pacnpoctpa-
HEeHMe Nons OT TOYKN MaKCUMarbHbIM 3HaYeHUeM MarHuTHon uHaykunm B, - 1o 0,1 B, ;. AOMKHO BbITk HENPepPbLIBHbIM.
rg=0 rg=X
0 [\ 5
|
N o
Gyonrypa
W i
KoHTyp

PucyHok C.18 — 3KBUBANEHTHLIN KOHTYpP

MHTerpmpys HOpMUpOBaHHbIE M3MEPEHHbBIE 3HAYEHUS MarHWTHOW WMHAYKUMWM MO ocu X, MOMNyYalT eQuHCTBEHHOe
3HaveHne napametpa G, KOTOPOE MCMonba3yloT AN onpegeneHus paguyca Icontypa 2KBNBANEHTHOTO KOHTYpa {cm. Ta-
Gruy C.4). MNocpencTsoM NUHERHOW UHTEPMONALMW ONPEeaenaloT ApYrMe 3HaYeHua paguyca r, [Ons onpegeneHvs

paguyca rKOHTyp paccTonaHKne dKOHTyp OOMXHO BbITb HE MeHee rKOHTyD'

OHTYP"

Mpumeuarnue 1 — PaccTosHue Oy, ONPEAENSIOT UCXOAA U3 PACCTOSIHUS UCTOYHUKE Monst BHYTpK 06o-
pyOoBaHWs Mog TOYKOM C MakcMmarnbHbIM 3Ha4YeHMeM MarHUTHOW MHOYKLUMW OO NOBEpPXHOCTM Kopnyca. [ns HeGonbLioro
o6opynoBaHUs 3TO paccTosHUE COCTaBMNAET NPUBNM3NTENBHO NONOBKHY AvaMeTpa obopyaoBaHus. [1na Gonee KpyrnHoro

DGOpyﬂOBaHMH — 3TO pacCCTOoAHWE, Hanpumep, OT ABuratena 40 NOBepPXHOCTKH. JToT napameTp He ABNAEeTCA KDUTUYECKNM,

TaK KaKk OH MPUBOAWT K Pa3fniHbIM paauycam KOHTYpa, HO B Tabnuue C.4 pacCTOSHUE I YKE YHTEHO B Uyq,ryp. [103TOMY
pe3ynsTaT OTNIMYaeTCa HE3HAYMTENBHO.
=X
°7 B(r)
G(rKOHTypa’ dKomypa) = I B(r _ 0) drO' (C.12)
re=0 0
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Tabnuya C.4— 3HaveHnda napameTpa G ANA pasnuyHbIX KOHTYPOB C pagnycoMm r,

OHTYpP

FOCT IEC 62311—2013

1 paccTosiHieM d,

OHTYP

¢

fp

3HaveHne napametpa G, M
Paccrosxue
dmﬁupa, Papnyc r . vpa: MM
10 20 30 50 70 100
10 0,01354
15 0,01562
20 0,01848 0,02703
25 0,02168 0,02880
30 0,02511 0,03117 0,04051
35 0,02861 0,03390 0,04217
40 0,03222 0,03689 0,04429
50 0,03955 0,04334 0,04941 0,06750
70 0,05448 0,05718 0,06164 0,07535 0,09444
100 0,07711 0,07905 0,08219 0,09213 0,10644 0,13493
200 0,15317 0,15415 0,15573 0,16085 0,16844 0,18420
300 0,22953 0,23012 0,23119 0,23461 0,23971 0,25054
B
Byacc MaMepeHHLIA
0,128 0 ‘
e

PucyHok C.19 — MpagueHT namepeHHoM MarHUTHOWM MHOYKUMKA 1M MarHATHOW MHOYKUWKW, CO34aBaeMoi KOHTYPOM

JTan 2. OnpepeneHune KoadhdpuumeHTa cBasun k

MapameTp paguyca KOHTypa f

OHTYPD

ucnonb3yeTcsa Ana onpegeneHua koadduuneHTa ceasmn K (

I Neonryp: f, o)

(cm. C.7.3.2) mexay akBMBaNeHTHLIM UCTOYHMKOM Nona (KOHTYpPOM) M TENOM 4YeroBeka Ha pacctoaHum r. OH nokasbiBaeT
COOTHOLLEHWE MEXY MarHUTHOW MHAOYKUMEN, 0ByCnoBNeHHOW MCTOYHMKOM MOMSA, W NNOTHOCTLIO TOKA, BO3HUKAIOLLETO B

TEene Yenoeeka.

r=n % dKOHTypa‘
rAe ry — W3MEepeHHOoe paccTosHKe (paccTosHWMe 40 onepartopa);
dKOHTyp — BHYTPEHHEE PaCCTOAHWE OT 3KBMBANEHTHOINO KOHTYPa 00 NOBEPXHOCTU OGOpy,ELOBaHMH.

k(r

(2 J,’KOHTypa’

r c):

JmaKc(rs Tkontypas f, G)

B

GostExpert.ru

Makc,naTyunK (r‘ rKOHTypa‘

A
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J:lamm)

(C.13)

(C.14)
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rne Jy.e — MakcuMmarnbHas NnoTHOCTL TOKa B Tene YeroBeka;
Ajara — VBMEPEHHas nrowlase Aatynka.
B tabnuue C.5 ykasaHbl 3Ha4eHUA koadhpULUMEHTOR CBA3M k Ang Bcero Tena npw Yactote 50 'y, yaenbHoW anekTpo-
npoeogHocth 0,1 Cm/M 1 nnowagn gartynka AﬂawnK = 100 cm2. KoadbdmumeHT CBA3M K 3aBUCUT OT PacCTOSHWA F Mexay
KOHTYPOM W Ternom YernoBeka, a Takke OT BblbpaHHoW Modenu Tena (cM. pasgen C.3), yoenbHOW 3MeKkTponpoBoAHOCTU G

OOHOPOAHOW MOOENW Tena 1 pasmepa gatyuka.

Mpumeyanwne — B cnyyae HeogHopoAHEIX Monen npuMeHeHue 3Hadenua ¢ = 0,1 Cm/m Havwbonee ueneco-
06pa3Ho No NpU4MHE TOro, YTO MaKCUMarbHOe BO3AEeWCTBIME NOoMsA NPUXOAMTCS Ha NOBEPXHOCTL Tena Yenoseka.

Tabnuua C.5— 3HaueHun koadduumneHTa ceA3mn k Boero Tena npu £= 50y

2
3Ha4yeHune koadhuumenTa ceaam k, [ 4: }
PaccTosaHue
r, CM
Paguyc Ieontypar MM
10 20 30 50 | 70 100
1 21,354 15,326 8,929 5,060 3,760 3,523
5 4172 3,937 3,696 3,180 2,858 2,546
10 2,791 2,735 2,696 2,660 2,534 2,411
20 2,456 2,374 2,369 2,404 2,398 2,488
30 2,801 2,735 2,714 2,778 2,687 2,744
40 3,070 2,969 2,933 3,042 2,865 2,916
50 3.271 3,137 3,086 3,251 2,989 3,040
60 3437 3,271 3,206 3,429 3,079 31434
70 3,588 3,388 3,311 3,595 3,156 3,216
100 3,940 3,659 3,601 4,022 3,570 3,604
MpumedaHune — KoadpuumeHTsl k onpedenaoT NyTeMm NpUMEHEHWA KOHTYpa B KavecTBe WUCTOYHMKA Morsi
C COOTBETCTBYIOLEN LMPOBONA MOAENbLIO Tena 4enoBeka, kak onvcaHo B C.8. 3To NpUMMEHMMO TOMbLKO AMNSA 30HbI,
BnM3Kon K UCTOYHWKY MONA, a He ANs OQHOPOAHLIX NONen.

KoaddmumeHThl CBA3M k* Ana ApYrMx 3Ha4eHui YacToT f 1 yaenbHOW aneKTponpoBOgHOCTU G paccyMTaloT ncxoas
13 3HaveHun k, ykasaHHeix B Tabnuue C.5, no dopmyne

)=f G

——f—— C.15
50 Ty, 4CM (19
Y

k (r’ r»(omypa

Or1an 3. NoagTBepxaeHne COOTBETCTBMA OCHOBHbLIM OrpaHU4YeHNAM

KoadhduumneHT cBA3M k NoKasbiBaeT COOTHOLUEHWE MEXOY MarHUTHOW wHAyKuuen, obycnoBrneHHOW MCTOYHUMKOM
nons, U NAOTHOCTBIO TOKAa, CO34aHHOMo B Tene YerioBeka B TOM Xe MonoXeHuu (cMm. pucyHok C.16). Takum obpasom, Ha
OCHOBE U3MepeHHON NHOYKUUA MarHMTHOTO nons BMMEQ MOXHO BbIYUCIUTbL COOTBETCTBYHOLLYIO MITOTHOCTE TOKA J C Uenbko
NOATBEPXKAEHUA COOTBETCTBUS OCHOBHOMY OrpaHUYeHuio, NpUBEOEHHOMY A8 MNOTHOCTY TOKa.

J=K-B (C.16)

namep*

3HavyeHve NNoTHOCTY TOKA CPaBHUBAKOT C OCHOBHLIM OrpaHudeHvemM cornacHo ICNRP.
Kpome Toro, COOTHOLLEHWE CO 3HaYeHUAMU, yeTaHoBMNeHHbIMK IEEE, MoXeT BbiTe nonyyeHo ncxoaa na chopmynsl

E=Js. (C.17)

MpumeyaHue — 3HayeHue Bmsmep nony4alT U3MepeHWeM Ha PacCTOAHUW ry Mexay NnoBepxHocTbio obopy-
[OBaHUA M HOPMAanbHbIM NoONoX)eHnem onepaTopa (cMm. pucyHok C.20). YTobbl npaBunbHO BbIDpaThk KO3MUUMEHT K 13
Tabnuuel C.5, HeoBX04UMO BbIMUCTIUTEL paccTosiHue rno dopmyne (C.13).
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Oarnkm,
©onkLlwoiA
W ManeHbKWA

N

+
J \k M MoBepxHocTsL Tena

F 3

£, Namepsemoe paccToaHue

ry PacctonHne no onepatopa

MoeepxHocTs npubopa

KOHTYpa

i h
KoHtyp WcTouHuk nons

PucyHok C.20 — PacctosaHusa Mexay UCTOMHUKOM Mong, kopnycom npubopa v NoBepXHOCTLIO TENa YernoBeka
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MpunoxeHune D
(cnpaBo4yHoe)

M3MEPEHME ¢M3VI‘-IECKVEX napamMeTpoOB U TOKOB, NPOTEeKawLWKUX 4Yepe3 Teno YenoBekKka

D.1 Mamepel-me TOKa, NpoTeKawLwero 4epes Teno 4YenoBeka

AnnapaTypa AnA naMmepeHua Toka, NpoTekarlwero 4Yepes Teno, nogpasgendeTcAa Ha OBa emaa:

- annapaTtypa ond naMepeHud ToKa, NpoTeKakLwero Yepes Terno YernoBeKka Ha 3eMITH;

- annapatypa ana naMmepeHusd ToKa NpUKOCHOBEHUA.

CJ'IE,EWET OTMETUTL, 4TO annapaTtypa o0boux BUOOB MOXKET TaKkKe NPUMEHATbLCA ANA M3MepeHWUA BbICOKOYAacTOTHOro
TOKa, NpoTeKkakuwlero 4epes Teno 4Yenoseka. Korga nrogm nogseprakdTca gonyctMiMomMy YpPOBHKO BO3JEWCTBUA B HOopManb-
HBIX pa6oq|.1x UK BLITOBLIX YCNOBUAX, TO BbINONMHEHWE OONONHUTENBHbIX M3Mep6HM17| C NnpUMeHeHrnem Takoun annapartypbl
He TpeGyeTcsl, TaK Kak BrnnsaHwWe 31oro BOS}JeVICTBb‘IH Ha YenoBekKa yxe Bbino M3y4eHo. OJJ,HBKO B T€X Cny4asx, Korga HoBble
W/Unn BHOBb OGHapyH(EHHbIe BOS,D,EI?]CTBMH N3y4eHbl U eCn, HANPUMeEpP, M3MEPEHMNA BbINONTHAKTCA TpeTbE.‘FI CTOpOHOI?I B
30Hax U CUTyauunax, KOTopblie 0BbI4HO He BCTpEeYarTCA, OOIKHbI BbITb BbINOMHEHLI npegBapvTenbHble N3MepeHUA C Npun-
MEeHEeHNeM yCTpOI}'ICTB BHeCKoOHTaKTHOro namMmepeHua Toka, YTObLI onpefennTb OTCYTCTBUE ONACHOCTH. Tonbko 3aTeM HUXe-
npueefeHHbIe METOAbI CcrieqyeT NpUMeHATE ANA Bonee TOYHOTO onpeneneHud 3Ha4yeHui peankbHbIX TOKOB, NPOTEKaKLWnX
4yepes Teno 4Yenoeeka.

Takoi nogxoq u,enec:ooﬁpaaeH Ana BbICOKOYACTOTHbBIX TOKOB, MPOTEKAKLLKUX Yepeld Teno 4YenoBeka, Tak Kak npu
OUeHKe COOTBETCTBUA nNpegenbHO A0NYCTUMOMY YPOBHKO BO3EWCTBUA TaKne TOKU Y4YUTbIBAKTCA C yCcpeaHeHnem no Bpe-
MEHU. KpaTKOBpeMeHHDB (MFHDBeHHOe) BO3[ENCTBME HA YEMNOBEKA, npeeBblWarwllee ycpegHeHHoe No BpeMeHn 3Ha4eHne
TOKa, 4ONYyCKaeTcAd, eCnn TONbBKO 3TO BO3OENCTBUE COOTBETCTBYET YCTaHOBNEHHOMY npegenbHO-40NYCTUMOMY YPDOBHHO.

Ha yacToTax, npu KOTOPbIX yCpeOoHeHWe No BpeMEHM NPOTEKALWKUX Yepel Teno YenoBeka TOKOB HE OONYCKaeTCA,
BOSﬂeﬁCTBMS B LUEensAX NnpoBepkKn COOTBETCTBUA npenenbHoO 4onNyCTUMOMY YPOBHIO HE AOITKHO BKMKYaThk NOTEHUUMaAlbHO
BO3MOXHOE BO3JJ,EI;"ICTBI/IG, oﬁycnosnewoe npoueccomMm N3MepPeHNA.

B atux Cny4vasx, a Takke B cnyvadx, Korga 3Ha4eHuA yCcpeQHeHHbIX Mo BpeMeHM BblCOKOYACTOTHbIX TOKOB, NpoTe-
KalLwWKx vYepes Teno Yyenoeeka, MOrmm Bkl BbITh CpaBHMUMbI UK NPEBBLICUTL COOTBETCTByIOLLI,VII?I npegensHo ,ElOI'IyCTMMbIﬂ
YPOBEHb, HeobxogMmo cMogennpoBaTtb NoNHoe ConpoTueneHWe Tena 4YenoBeka nocpedCTBOM yrIDpﬂ,EI,D'-IEHHOﬁ nocnego-
BaTENbHOCTH 3NEeKTPU4ECKUX KOMMOHEHTOB UIKA CbMBMHECKOﬁ MOQenn Tena 4YenoBeka C NoNHbIM CONpOTMBNEHUEM, paB-
HbIM UMK MEeHbLUMM, YeM TO, KOTOPbIM obnagaeT Teno YenoBeka Ha COOTBE.‘TCTByI'OLLI,eI?I 4yacToTe.

D.2 MSMGPGHHE WHOYUWPOBAaHHbLIX BbICOKOYAaCTOTHbLIX TOKOB, NPpOTeKakwwWMX Yepel Teno 4YenoBeka

Toku, NpoTeKaLLMe Yepes TeNo YenoBeka, ABNAKTCA MHAYUMPOBaHHbIMI TOKaMW, BO3HUKAOWMWMUK B pesynsrate
BO3AEWCTBMS Ha YErNoBeKa pagnoyacTOTHBIX MOMei Npyu oTCYTCTBUM KOHTaKTa ¢ 0BbekTaMmu, 3a UCKIIYEHNEM KOHTaKTa
C MOBEPXHOCTLI0 3eMnu. [1Ba OCHOBHBIX BuAa annaparypbl, UCNONb3yeMoi ANA U3MepeHns TOKOB, MPOTEKaLWNX Yepes
TENo YernoBeka, coaepaT TpaHcgOopMaTop ToKa KIeLWeBoro Tuna (ConeHoUAHbIR) AN W3MepeHUs Toka B KOHEYHOCTAX
M YCTPOMCTBO C NnockonapannensHeIMA NNacTUHamK, KOTopoe MO3BONAET M3MepATb TOKU, NMPOTeKallMe Yepes HOru
YernoBeKka Ha 3eMIio.

PaspaboTaHbl Npucnocobnenns Ans KpenneHnus Knewesbix TpaHcopMaTopo. Toka. MamepuTensHoe yCTpoNcTBO
nrMBo MOHTMPYETCA HEeMNOCPEACTBEHHO Ha TpaHcdopmartope, NMbo NoOCOedVHASTCH Yepes BONMOKOHHO-OMTUHECKYIO k-
HUKO CBAI3W K MHOMKATOPY, PErMCTPUPYIOLLEMY TOK B KOHEYHOCTW, BOKPYT KOTOPOW 3aKpenneH TpaHcdopMaTop Toka. Tok,
M3MEPEHHLIN 3TUM YCTPOWCTBOM, MOXET BbiTb NpoaHanManpoBaH C UCMOMb30BaHMEM NMBO Y3KOMONOCHOW annapaTypsl,
HanpuUMep aHanusaTopa crnekTpa, UnM NPUEMHKKOB NMPAMOro YCUNMEHUs, KoTopbie 0bnagatT TeM NpevMmyLecTBoM, YTo
NO3BONAKT ONpeaennuTs pacnpeneneHne YacToT MHAYLMPOBaHHOMO TOKa NpW OAHOBPEMEHHOM BO3OENCTBUM HECKOMNBKMX
WCTOYHMKOB M3Ny4eHus, MO0 LUMPOKOMONMOCHOW annapaTtypbl, UCNonb3yloLlWwen AnoaHoe OeTeKTMPOBaHWeE Wiu TennoBoe
npeobpasoBaHne sHepruu.

Pa3spafoTaHbl npubopkl, obecnedvBalolLime N3MepeHne UCTUHHOMO .M.S MPU HANMWMYUU HECKOMBKMX YacToT W/Umn
aMNAUTYOHON MOAYNALMM CUTHAMOB.

BepxHsA rpaHWM4YHas 4acToTa nonockl NPONYcKaHWa TpaHCcOopPMaTOPOR TOKa 0BbIMHO COCTaBNsAET npumepHo 100
MI 4, ogHako TpaHcopMaTophbl C BO34YLIHLIM CEPOAEYHUKOM (B OTNIMYME OT TPAHC(OPMATOPOB C (DEPPUTOBLIM CePASYHN-
KOM) MOryT GbITh MCMOML30BaHbI A1 PACLUMPEHNA BEPXHEN rPaHUYHOM YaCTOThI NOMOCk MPOMNYCKaHWe 3TOM annaparypsbl.
K ToMy e TpaHcthopMaTopkl ¢ BO3AYLWHBLIM CEPAEYHUKOM UMeloT HeboMbLIoK Bec, BCNeACTBUe Yero oHW yao6HbI Npu
OANUTENBHBLIX U3MEPEHUSX, OAHAKO 3HAYUTENBLHO MeHee YYBCTBUTENbHLI, YEM YCTPOMCTBA C (DEPPUTOBLIM CEPOEHHMKOM.

AnbETEepHATUBOW M3MEepPUTENBHOMY YCTPOWCTBY KMELLEeBOro TUna fBMAETCA YCTPOMCTBO C MIOCKONapanmnensHeIMU
nrnacTuHaMu. B aTom yCTPOWCTBE TOK, MPOTEKaloLLMiA Yepes TENo YenoBeKka, NPOXoAUT Yepes ero Hork K TOKONpPOBOAALLEN
BEPXHEW NnacTyHe, 3aTeM Yepea AaTyvK ToKa, KOTOPbIA MMEET onpeaeneHHyo opmy 1 YCTaHOBINEH MEXAY NnacTUHaMK,
¥ Nnocre aToro Ha 3emmio. TOK, MPOTEeKaIWMA MOy BEPXHEN U HIMKHEN NNacTuHaMu, MOXeT BbITb OnpegeneH nocped-
CTBOM M3MEPEHUs NafeHa BbLICOKOYACTOTHOIO HAaMNpPsKeHWs Ha PEe3UCTOPE C MarbiM MonHbIM conpoTueneHuem. Kak ea-
PUaHT KNneLLeBOi TpaHCHopMaTop BbICOKOYACTOTHOIO TOKa C Marnol anepTypoir (packpbITUeM 3aXUMOB) UIN BaKyYMHYH
Tepmonapy MOXHO MCMOMb30BaTk AN M3MEePeHMs TOKa, NPOTEKaIOLEro Yepes NPOBOAHWK Mexay ABYMSA NNacTUHaMK.
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MMeeTcst annapatypa ¢ NNockoi aMmiMTyAHO-4acTOTHOW XapakTepUCTUKOW B Monoce nponyckaHust ot 3 KMy ao
100 Mlu. MNpwu BbiBOpe Npubopa AnNA U3MepeHus MHAYLUMPOBAHHOMO TOKa He0bX0AMMO y4eCTb HEKOTOPLIE acneKThl.

Bo-nepBbix, UamepuTenbHble Npubopkl ¢ NNockonapannensHeIM NNacTUHAMKU NOABEPrakTCa BAVMSHUIO 3NEKTPU-
YeCcKoro nonsi, Co3naBaeMoro TOKaMu CMeLLeHUs, KoTopele 0BYCnoBNeHb! NMMHUAMK NONS, OKAHYUBAKLLUMMNCS Ha BEPXHENR
nnactuHe. MiccnegoBanna nokasanu, Y4T0 O4EBWMAHbIE OLUMOKKW, BO3HMKAMOLWME NPM OTCYTCTBMM YENOBEKA, HE ABMAITCH
CYLLECTBEHHLIMK 4NA (DYHKUMOHUPOBaHUA U3MEPUTENBHBIX NPUBOPOB B TOM Cryyae, ecrniv YenoBek NpuUCyTCTBYET.

Bo-BTOpbIX, CyMMa TOKOB B 06eMX NoAbkKKax, M3MepeHHbIX NocpeacTBOM M3MEpPUTENbHBLIX NpUBopoB Knelleso-
ro TMNa, Kak Npaeuno, Heckonbko Gonblue, YeM COOTBETCTBYIOLLEE 3HaYeHWe, M3MepeHHoe npubBopamu NNacTMHYaToro
Tuna. BenuuuHa aTtoro adhdpekTa, koTopbli ABMAETCA yHKUMENR paanodacToThl U FTEOMETPUYECKMX XapakTepucTUK name-
puUTeneHoro Nnpubopa, He ABMAETCSH CyLECTBEHHON. TemM He MeHee, Bornee TOYHBIM METOAOM OLEHKM TOKOB B KOHEYHOCTAX
ABNAETCA UCMOMb30oBaHWe TpaHcdopmaTopa Toka. TOYHOCTE MeToda UamepeHus onpegensaetca TpeboraHuamm no obe-
cnevyeHuo 6e30NacHOCTH, Ha COOTBETCTBME KOTOPbLIM NPOBOAST OLEHKY COOTBETCTBMS.

B-TpeTbrx, HEOBXOAMMO YYNTLIBATh BO3MOMKHOCTE M3MEPEHMA MHOYLMPOBAHHbLIX TOKOB B KOHEYHOCTAX ANA peanb-
HbIX FPYHTOBbLIX YCMOBWIA, TakuX, KOTOpbIe CYLWECTBYIOT Ha NpakTuke. B 4acTHOCTK, pasnuyHan CTeneHb 3MNeKTPUYecKoro
KOHTaKTa Mexay 3eMMeil N HUKHER NNacTUHOW YCTPOWCTBAa € NiockonapanmenbHbIMU NnacTMHaMmM U dakTudeckas no-
BEPXHOCTb FPYHTa MOTYT BMUATL HA UCTUHHOE 3HA4YEHME TOKa, TEKYLLErO Ha 3eMIIO.

M3amepeHus MoryT BbITh BEINOMHEHEI C UCNOMB30BAHMEM aHTEHH B KAYECTBE IKBMBANeHTa Tena Jyenoseka. 370 obe-
cnevyMBaeT NpUMEHEHWE CTaHA4apPTM30BaHHbLIX METOAOB pacyeTa W NO3BONSET BbINOMHATL M3MepeHus Toka 6e3 Hannuus
noaen, KOTopble MOTYT NOABEPraTbCH BO3AENCTBUI NOTEHUMANBHO ONAacHbLIX TOKOB W NOMen.

D.3 U3mepeHKHe TOKa NPUKOCHOBEHUA

M3mepuTenbHbI npubop gomkeH BbiTh YCTAHOBMNEH MeXAy PYKOW YernoBeka v TOKonpoBoasawnM obbekTom. Mame-
pUTENBHBIA NPUBOP MOXET codepXaTe MeTanM4eckvid Wyn (onpegenerHHas Nnowaab KOHTakTa), OAMH KOHEL KOTOporo
yOepKUBAETCH PYKOW, TOrAA Kak APYror ConpuKacaeTcs ¢ TOKonpoeoasawmmM obbekToM. [latuvk Toka B BUAE TOKOU3MEpU-
TenbHbIX Knewen (TpaHcdopmMaTop Toka), Kak ykazaHo B D.2, MoxeT Mcnonb30BaTkCs AN M3MepeHns ToKa NPUKOCHOBe-
HWA, NpOTeKaloLLEero Yepes pPyKy YenoBeKa, KoTopas CoNpUKacaeTcs C TOKONPOBOAALLMM OBBLEKTOM.

B cnyyae 4pe3amepHO BbICOKMX TOKOB Mpeanonaraercs, YTo anekTpu4eckas Lenb, COCTOALas U3 PE3UCTOPOB U KOH-
AEHCATOPOB, MOXET UMUTMPOBATL 3KBMBANEHTHOE NOMHOe COMPOTUBMNEHME Tena Yenoseka.

AnbTEpHATUBHBEIMW METOAAMW ABNAKOTCA:

- UIBMEPEHWE PasHOCTW NOTEHUMANOB (MageHne HanpskeHnsa) Ha HEMHAYKTMBHOM PE3UCTOPE (AManasoH conpoTUB-
neHua pesuctopa — 5 — 10 Om), NOAKMIOYEHHBEIM MeXay 0BGBEeKTOM U MeTannMyYeckuM LLYMoM, YOepKMBaeMbIM B PYKe;

- NCMOoNB30BaHKe nocrnegoBaTenbHO BKIIOYEHHOW TepMonapsl.

CoeguHsioLwme NpoOBOOHUKK M M3MepUTENb TOKa AOMKHBI BbITh pasmelleHbl Takm obpazom, YToGbl NOMeXu 1 no-
rpeLwHocTy, 0byCnoBMNEHHbIEe X BO3AEWCTBMEM Ha YYBCTBUTEMbLHLIE ANEMEHThI, Db MUHUMU3UPOBAHI.

D.4 UamepeHue HanpsxeHUA NPUKOCHOBEHUA

HanpsKeHne NpyuKOCHOBEHUS (HanpsKeHWe XOMNMOCTOro Xo4a) U3MEPSART C NOMOLLBLHD COOTBETCTRYIOLLENO BONbTME-
Tpa wnu ocuunnorpacga B TpebyeMoM AnanasoHe 4vacToT. aMepuTenbHyl annapaTypy NOAKMIYaT Mexay TOKoMnpo-
BOOAWMM 00beKTOM, HaxoaawMMes nogd HanpsKeHueM, MHOYUMPOBaHHbLIM MOMEeM, M OMOPHbIM NoTeHUManom (3emnei).
BxogHoe nonHoe conpoTUBMNEHWEe BONLTMETPA AOMKHO BbiTh He MeHee 10 kOwm.
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3peck uMeeTca JocTyn K

1) pykoeoacTey V4 no 4o3MMETpMM pagvovyacToTHOW paguauum;

2) otyeTy Mabpuans (6asa BBC «bpykc», CLUA);

3) nHdopmauum o Tekyllelh pa3paboTke crnegyloLlen BEPCUM pyKOBOACTBA MO AO3MMETPUN.
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MpunoxeHue E
(cnpaBo4Hoe)

YoenbHasi nornouweHHas MolHocTs (SAR)

E.1 MeTtoguka namepenus SAR

E.1.1 MeToauka uzmepeHUs HanNpsiXKeHHOCTU 3NeKTPUYeCcKoro nons
SAR Takke nponopunoHansHO KBagpary r.m.s. HanpsXeHHOCTU anekTpuyeckoro nonga £, B/m, BHyTpy 0bnyyeHHon
TKaHW opraHuama:
SAR = cE2lp,

roe o(Cm/M) — arekTpuyeckas NpoBOAUMOCTb;
p(kr/M3) — NNOTHOCTL MACChI TKaHW OpraHU3mMa B paccMaTpUBAEMOM MOMOXEHMN.

[Mpwn nccnenoBaHUM ANEKTPUYECKOTO M30TPOMHOIO NOMS C MOMOLLILIO JaT4YUKa ONpeaenstoT nokansHy SAR BHYTpK
obnyyeHHo Mogenn Tena Yyenoseka. [epemMellas AaT4yvk M NOBTOPAS M3MEPEHNA HAMPAKEHHOCTN 3MNEKTPUYECKOTO Mon4,
BO34EVCTBYIOLLErND Ha BCE TEMO YENOBEKa UMW ero OTAENbHYI0 YacTe, onpefensT pacnpeneneHme SAR 1 ycpeaHeHHble
3Ha4eHus SAR Bcero Terna 4YenoBeka unun oTaenbHon yacTu Tena. OoHOKpaTHOE U3MEPEHKNE HAMPAXEHHOCTY 3NEKTpUYe-
CKOTO MOrs 3aHMMAaET BCEr0 HECKOIBbKO CEKYHI, YTO O3Ha4aeT, YTO TPEXMEpHLIe pacnpenenenma SAR MoryT BbiTb onpe-
OeneHbl C BLICOKUM MPOCTPAHCTBEHHbLIM pa3pelleHneM U NMPUEMMEMBbIM BpeMeHeM U3MepeHus (0Bbl4HO MeHee yaca).
B npunoxeHun B onpeaenexsl npoueanypel OLEHOK NOKanbHbIX MakCUManesHbIx 3HavyeHnid SAR nopTaTuBHLIX paguonepe-
OaloLLMX YCTPOUCTB 1 6azoBbIX paamMoCTaHLMA.

E.1.2 MeToauka uaMmepeHus Temnepatyphl

SAR nponopunoHanbHa Ha4yanbHOW CKOPOCTM Bo3pacTaHua TeMnepatypbl d T/dt, K/c, B TkaHn opraHuama obnyyeH-
Horo obbekTa:

SAR = cATIAL,

rae ¢ — yAaensHas TennoeMKkocTb TkaHu (Ixu/kr-K).

WMcnonk3ys onpeneneHHele TeMnepaTypHbIE 4aTYUKM, ONpeaenaoT nokansHyl SAR BHYTpU Mmogeny obnyyeHHoro
Tena. OQuH UN HECKONBKO AaTYMKOB MCNOMNL3YOT ANS onpeerneHus NoBLILeHUA TemnepaTtypel AT BO BpeMs KpaTKoBpe-
MeHHoro Bosgenctevsa At (06bivHO meHee 30 ¢, 4To6bl NpegoTBpaTMTE TENNoobmMeH). HavanbHana CKOpOCTb MOBbILIEHWSA
TeMmnepatypbl NpUbnuManTeneHo paBHa AT/AL, a 3HadeHWe nokaneHorW SAR paccunTbIBalOT ANA KaXOow TOYKKN M3MEPEHUA.
MoBTOpASA M3MepeHUss TEMNepaTypbl BO BCEM TEMe UMK B YacTu Tena, onpesensaiwT cpeaHue 3HadeHna SAR.

M3mepeHusa TpexmepHoro pacnpegeneHua SAR 3aHMMalT 0MeHb MHOTO BpEMEHU BereacTBUe DOMbLIOro Konmye-
CTBa TOYEK uamepeHus. [Ina JOCTUKEHWSA NPUEMMIEMOrO NEPUOAA BPEMEHM KOMUYECTBO TOYEK A0IMKHO BbITh OrpaHnyeHo.
370 03HAYaEeT, YTO O4EHb TPYOHO TOMHO M3MEPUTBL HeogHopoaHsle pacnpeneneHna SAR. TOYHOCTL M3MEPEHUS Temnepa-
TYpbl TAKXKE 3aBUCUT OT TEMSIONPOBOLHOCTM WU KOHBEKLMW BO BPEMSA U3MEPEHWUIA UMW MEXIY U3MEPEHUAMM.

E.1.3 MeToguka BbINONHEHWA KaNopUMeTPUYECKUX U3MepPEeHUIn

CpepHee 3HaveHne SAR Bcero Tena onpeaensaiT KanopuMeTpudecknmm metogami. Mpu oBbvHBIX KanopumeTpu-
YECKUX M3MEPEHUAX MONMHOPAa3MEPHYI0 UMK MaclLTabupoBaHHY MOLENb TeNa npu TENNOBOM pPaBHOBECUM OBny4aT B
TeyeHWe onpefeneHHoro nepnoaa BpemMmeHn. KanopumeTp MCrnonb3ayoT ANsg W3MepeHUs TENMOBOro NOToKa OT Tena 4o Tex
rnop, Noka mMofens Tena 4YenoBeka CHOBa He JOCTUIHET TenmnoBoro paBHoeecus. MonydeHHoe 3HavyeHne obOLel normno-
LLIEHHOW 3HEPrKU OENsAT Ha BpeMs BO3OEWCTBUS U Maccy MOAenu Tena, uTto aaet B peaynstate SAR Bcero tena. Npu npu-
MEHEHMWU KaNopUMETPUYECKOW «ABYXKapMaHHOW» METOAMKMA MCMONb3yoT ABa KanopyMeTpa U ABe OOWHaKOBbIE MOOenu
Tena. OgHy 13 mogenein obnyyatoT, a BTOPYH MCNOSb3YHOT B KA4eCTBe Tennosoi 06pa3LoBoi Mepbl. 3TO 03HAYAET, YTO M3-
MepeHUA MOTYT ObiTb BbIMOMHEHLI B MEHEE KOHTPOINUPYEMbIX TEMSOBLIX YCIOBUAX, YeM ODbIYHbLIE KaNopUMETpUYECKNE
N3MEepPEHHNS.

KanopumeTpuyeckne M3aMepeHusa OalT OOCTaToMHO ToYHoe onpegeneHne SAR Bcero Tena, Ho He 4alT HUKaKomn
vHdopMaunmM o BHyTpeHHeM pacnpegeneHnn SAR. [ins nonyveHus Bonee TOYHbIX pe3ynsTaTtoB TpebyeTcs AocTaTovHOo
BONbLLIOA YpOBEHb 3HEpreTuyeckoro BozgercTeusA. Ob6liee Bpemsa M3MEpeHUHA, KOTOpOe ONpedensaeTcd BpeMEHEM O0-
CTWKEHWA TEMNOBOr0 PABHOBECUA NOCMNE BO3OENCTBUSA, MOXET COCTABNATL MNOPSAKa HECKONMbKMX YacoB. SAR oTAenbHbIX
YyacTei Tena M3MepPSAKT C MOMOLLLI YacTel MoAEenen Tena u HeboMbLLINX KanopUMETPOB.
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MpunoxeHune F
(cnpaBo4dHoe)

WNamepeHue E u H nonsa

F.1 UamepeHue BHELWHWX 3NEKTPOMarHMTHLIX rnoneu

F.1.1 O6wimre nonoxeHusa

MamepeHne BHELIHUX NoNel B OTHOLUEHWMN OLEHKN X BO3OEWCTBUA HA YelloBeKa 3aBUCUT OT KOHKPETHOW 3adauu.
B nepeyto ovyepefb, M3MepeHUsa MOTyT BhINOMHATECA MPOCTO ANSA OLEHKW COOTBETCTBUS YPOBHEW HANPsKEHHOCTH BHELU-
Hero Mons 3Ha4YeHUsIM KOHTPOIbHbIX YPOBHEW, YKa3aHHbIM B HOPMaTMBHbIX AOKyMeHTax. B HeKoTopbix HOpMaTWUBHBIX
OOKYMeHTax yCTaHOBMEeHbl TpeboBaHWA OTHOCWUTENbHO HEOBXOOMMOCTW MPOBEAEHWS MPOCTPAHCTBEHHOIO YCpenHeHus
HeogHopoaHbIX nonen. B gpyrux cnyyaax nogpobHble gaHHble o pacnpegeneHuy nond moryT ObiTb Heobxooumbl AnA
aHanuTUYeCKUX UMK YUCNEHHBIX METOOOB C LENbK OLEHKA COOTBETCTBUA OCHOBHbLIM OrpaHUYeHUsIM, YCTaHOBMEHHLIM B
HOPMaTMBHLIX JOKYMeHTax. Mcrnonb3yemble MCXOAHbIE AaHHbIE M NPOCTPaHCTBEHHOE paspelleHve NpUMeHseMblX n3me-
puUTenbHbIX NPUBOPOB 4NN pelleHns aTuX 3afay MoryT CYLLEeCTBEHHO pasnuyaTbCes.

[o BbINONHEHWA U3MepPeHNIn HEOBXO0AMMO OLIEHWUTE HaNPHKEHHOCTL BO3ASNCTRYIOLLIEro Nons 1 onpegennTs TN Tpe-
6yemoro npubopa. [JononHUTeNkbHbLIe UCXOAHbIE OAaHHbIE U YPaBHEHWS ONS pacyeTa HanpsXeHHOCTW Nomns B pasnnyHbiX
cUTyauusix npMBedeHsbl B NpUnoxeHu A. B 3aBUCMMOCTM OT MCTOMHMKA NOMSA ¥ MMEILLMXCA AaHHbIX Npouedypbl Beinon-
HEeHWA M3MEPEHUIA MOTYT BbiTh pa3nUYHbIMMU.

Mpw HanW4MKM agekBaTHoOM MHOPMaLUWUK U NOCMe OLEHKN 0XWAAEMOro YPOBHSA HanpseHHOCTW nons v Belbopa 13-
mMepuTeneHOro npubopa NpUcTynarT K nsmepeHusmM. MNpu BeINONHEHUW M3MepPeHnid HeoBXOAMMO UCMonb3oBaTe Npubop
C OaT4yMKoM, npegHazHa4YeHHbIM AN paboTel Npy BOMNbLIOM YPOBHE WM3MNy4YeHus, U NepeknoYaTtenem AuanasoHoB, ycTa-
HOBMEHHBIM Ha Hanbonee YyBCTBUTENbBHYIO LWKany. K oBnacti nons ¢ BeICOKOW HAaNpPs:eHHOCTbIO, HanpuMmep rMaeHbIV ne-
NecToK guarpaMMbl HanpaBleHHOCTH aHTeHHbI, Heobxoanmo NpubnmKaTeca nocTeneHHo, YTobbl n3bexaTtb NeperopaHus
patyuka. [ng npegoTepalleHns YpesMepHoro BO3AENCTBIUA NONA Ha onepaTopa, BbINOMNHAKLETO U3MEPEHWE, U U3MEPU-
TenbHeIA Npubop cneayeT cobniogaTte 0cobylo OCTOPOXKHOCTE. M3MepeHna nons BeIMONHAT Npy 0BBIMHOM MONOXEHUW
none3oBaTtens.

C ppyroit CTOpPOHbI, eCnK AaHHble O npegnonaraeMoM BO3OeWCTBUM MONsi onpefeneHbl He BMOMHE KOPPeKTHO
(Hanpumep, nNpegnonaratoTca CUMbHbIE NMPEpPbLIBUCTLIE NOMEXM), TO B 3TOM Criy4ae TPYOHO CYAWTE O Hanu4uuM UCTUHHOM
onacHocTh Bes3 nposedeHVs ee aMMMPUYECKON oueHKW. [Ing nccnegoeaHUs NOTEHLUWANbHO ONacHbIX NONen ¢ HeycTaHoB-
NEHHOWM YacTOTOW, MOAYNAUWEN, pacnpeaeneHneM BHYTPY Uccrnedyemoin obnactu v T. 4. moxeT notpeboeaTbcs Mcnons-
30BAHUE HECKOMbKUX NpUBOpPOB.

Mpw BBINOMHEHUW U3MEPEHUIA CYMMapHan HeonpeaeneHHoCTb M3MepeHusa JomkHa BbiTk CIpOrHo3poBaHa v oue-
HeHa. Bce BO3MOXHbIE UCTOMHWKW HEONPedeneHHoCTH, B TOM YUCne TeEXHWYEeCKMe XxapakTepucTukin npubopos 1 napame-
TPbl KOHKPETHOW CUTYaLMUy JOMKHbI BbiTb NPUHATEI BO BHUMAHME.

F.1.2 HanpsAXeHHOCTb 3KBMBaNeHTHOro Nnons

F.1.2.1 HanpskeHHOCTbL 3NeKTPUYECKOro nons

OnekTpyyeckan CoCTaBnAWas INEKTPOMArHUTHOTO Nons MoxeT BbiTe NErko M3MepeHa C NOMOLUbLKY MPUFOAHbLIX
aHTEeHH, Hanpumep BUKOHWYECKMX, NOronepruoanyeckux U T. o. OgHako AnA OUEHKW BO3AENCTBUS Manbie arneMeHTapHble
(ToveuHsble) Aunonu oBbIYHO UCNOMB3YIOTCA B KAYECTBE OATYMKOB ANs obecneyeHns MUHUManbHOrO BO3MYLLEHWA nons
¥ XOpOoLUero NpoCcTPaHCTBEHHOro paspelueHus. HanpaeneHHble aTynkK cogepkaT TonbKo o4uH AWNOonk, Torga Kak u3o-
TPOMHbIE A4ATYUKW COAepKaT TPU OPTOrOHamNbHbIX OUMOMS.

Ecnn ncnone3yetca oguH gunonb, T0 He0bX0aMMO BbINOMHUTE TPU M3MEPEHWA B TPEX OPTOroHarnbHbIX Hanpaene-
HWAX, YTOBBI MONYYUTE pasnuyHble cocTasnswme nond. OBy HaNPsXKEHHOCTE SNEKTPUYECKOrO NONs ONPeAensaioT no

dopmyne
E= ,/Eﬁ +ES+E7.
F.1.2.2 Hanps»eHHOCTb MarHUTHOrO Nons

MaFHMTHyPO COCTaBNAKLLYIO 3MNEeKTPOMarHMTHOro nonsa 00bIYHO M3MEePAIT paMOYHbIMW aHTEHHaMW, TaK KaK TOK,
MHJJ,yLI,MDYEMbIﬁ B KOHTYpPe paMKW, nponopunvoHaneH HanpAaXeHHOCTU MarHMTHOro nons, nepecexkarwwero KOHTyp. Tarxke
0015 OLIEHKW BO3AEUCTBUA B Ka4ecTBe JaTYMKOB 00ObIYHO NCNONb3yHT KOHTYPbI HebonbLWKUX pa3mMmepoB, 4yT06bLI 0BECneYnTL
MWHUManbHOE BO3MYLLEHWE NONA KM XopoLlee NPpOCTpaHCTBEHHOE pa3pelleHne.

LUVIDOKO NCNonb3yTCA HanpasneHHble aT4YnKn (O,ELI/IH KOHTyp), HO CYLLECTBYET TaKXXe MHOXeCTBO M30TPONHbLIX AaT-
YUKOB C TpeEMA OPTOrOHaNbHBIMKW KOHTYpaMM.

Ecnn ncnone3yetca oOuH KOHTYpP, TO HeoBXx04MMO BbINOMHUTL TPW U3MEepPeHNA B TPpeEX OPTOroHanbHbIX MNMOCKOCTAX,
yTOBbI Nnony4vymMTb pa3fiMdHble COCTaBNAKLLME NMOMA. 06LI.WIO HanpAXeHHOCTb MarHUTHOro Nond onpenendaT no d)cnpl\nyne

H :JHf +HZ+HZ.
F.1.2.3 lnpokononocHble namepeHns

Ecnu B uccnegyeMom AManasoHe YacToT MPUCYTCTBYET HECKOMbKO Y4acToT (M pasnuuyHble BUObI MOZYMALMKU), TO
HeMnoCpPencTBEHHO C MOMOLLLIO LUMPOKOMONOCHOTO M3MEepUTENLHOMO 060pYAOBAHUS MOXHO M3MEepPUTb NGO NMKOROE 3Ha-
YyeHue, Nbo r.m.s. curHana (HesaBuMCKMMO OT (POpPMbI CUrHana).
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B cnyyae, ecnu Bce CyllecTBylOLME CMeKTpanbHble YacToTbl COOTBETCTBYHOT OOHOMY WM TOMY e YPOBHIO, TO 1C-
Monb3yioT WMPOKOMNOMOCHBIA AaTYMK C NNOCKOW aMnnUTYAHO-YaCTOTHON XapakTepucTUKoW.

OpHako ecnn UMeeTcs HECKONBKO YacToT € PasnMYHbIMY YPOBHAMM, TO UCMONbL3YIOT LUMPOKOMONOCHLIE AaTYNKK, KO-
Topkle LeneHanpaBneHHo ¥ aBTOMaTUYeckn B3BELLMBAIOT BKNa Kax oo OTAEN5HOW M3MEPEHHOW YacToThl OTHOCUTENEHO
COOTBETCTBYIOLLErO KOHTPOMBLHOMO YPOBHS.

B cnyyae HWM3KOo4acTOTHbIX CMIHaNoOB MOXET ObiTb MCMONBb30BaH BTOPOW BapyWaHT M3MEPEHWA 3MeKTPOMAarHMTHbIX
nonen, cogepkallnx HeCKONbKO CMeKTpankHblX YacToT C pas3nuyHon ddOpMOI CUTHaMNoB, KOTOPLIM Ha3blBaeTCH METOA0M
aHanusa Bo BpeMeHHoi obnactu (cm. 8.2.2). TeMm cambIM, Ucronbays UNesTpyoLue yCTPoMCTBa, CUrHan SBnNseTca B3Be-
LeHHbIM BO BpEMeHHoW obnacTu.

[ns Bcex Tpex MeToAoB A0MKHO BbITh rapaHTMPOBaHO, YTo nonoca YacToT npubopa v AaTyrka ABNAeTcH 4OCTaTouy-
HO LUMPOKON, 4ToBbl perncTprpoBaTe BCe NOTEHLMANBHO BO3HUKAKOLWMNE CreKTpanbHbIe YacToTel.

B 3aBMCMMOCTM OT MCNOMb3YeMOro AaTynka MOXeT ObiTk TakKe OTAENbHO OLEHeH BKMag CNeKTpankbHbIX CocTaBns-
IOLLMX MO Kaxaoi 13 Tpex oceit: X, Y n Z. Paamep o6bl4HO MCNomnb3yeMoro gaTuuka coctasnsiet 100 cm?.

F.1.2.4 Y3kononocHble U3MepeHns

Ecnv HecKonbKo 4acToT (M pasnuyHble BUALI MOgynsaUMn) MPUCYTCTBYIOT B UCCNEAYEeMOM AMana3oHe YacToT U ecnuv
KaAas U3 9TMX Y4acTOT COOTBETCTBYET OAHOMY M TOMY Xe YPOBHIO, TO NMUKOBOE 3HAa4YeHWe U I.M.S. Ha KaxgoW vacTtoTe
MOryT BbITb U3MEpEHbl HENOCPEOCTBEHHO C UCMOMNb30BaHWEM YacTOTHO-CENEKTUBHOTO M3MepuTensHoro obopygoBaHus. B
3TOM Crydae crefyeT OTMETUTL, YTO MakCHMarbHble 3Ha4eHUs OTAeNbHbIX YacToT (He3aBMCUMBIX APYT OT Apyra) ¢ uenbio
onpefeneHus MakCMMarnbsHOro MUMKOBOro 3Ha4eHWs AOMKHb! BbITb NPOCYMMUPOBAaHEI NMMHENHO, B TO BPEMS KakK 3Ha4YeHus
OTAENBHbLIX YacTOT AOMKHbI BbiTe NMPOCYMMUPOBaHEI B TEOMETPUYECKON NPOrpeccuu ¢ LENbLI0 ONpeaeneHns pesynsTupy-
HOLLEro r.m.s.

B cnyyae namepeHus Bknaga TonbKo OAHOTO CNEKTPansHOro CUrHana M3 MHOro4YacTOTHOW COBOKYMHOCTW CUTHAMOB,
MOXHO MCMONb30BaTh CENEKTUBHOE W3MepuUTenbHOe 0bopynoBaHMe C BO3MOXHOCTbIO U3MEPEHUS B PEXUME HYNEeBOW no-
nockl 0630pa, koTopbIi 0bLLen3BecTeH NpU NPUMEHEHUW aHanM3aTopoB CrekTpa.

Pesynetat gomkeH BeITe NpeAcTaBneH B BUAE I.M.S. UMK NMUKOBOTO 3HAYEHUS.

MpumeyvyaHune — KamepeHne NUKOBOrO 3HaAYEHMS HE PEKOMEHAYETCH, NMOTOMY YTO MpPedernbHO O0NYCTUMbIE
3Ha4YeHWs BbIpaKEHbI B I.M.S. U BCNEACTBUE 3aTPYAHEHWUIA C BOCMPOM3BOAMMOCTLIO PE3YNLTaTOB M3MEPEHWIA.

Ecnv ypoBHM ONA BCEX OLEHUBAEMbIX YACTOTHbIX COCTABNANLWMX ABMATCA pasnMyHbIMK, TO 40MKHa ObITb BbIOpa-
Ha JOCTATOYHO Y3Kas Monoca nponyckaHus, YTobbl 06ecnednTs MUHUMANBHOE BUAHME HA PE3YNETAT M3MEePeHns Opyrux
YaCTOTHLIX COCTABNAOLLMX B AMana3oHe Nonockl NponyckaHus npubopa.

ECnu uaMepeHuns BbIMOMHAIT BO BPEMEHHOM oBnacTu (C Ucnonb3oBaHUeM YCTPOWCTBa peructpaunu GelcTponpo-
TeKalLWUX NPOLECCOB) U YACTOTHLIM CMNEKTP PacCHMTLIBaKT NOCpencTBOM npeobpasoBaHia Oypee, To A0MKHA BbiTb 06e-
credyeHa paspeLianias crnocobHOCTL Mo 4acToTe, YToDbI 0BNEerynTs OLEHKY NpedernbHbIX 3HAYEHWIA (ITO HEMPUMEHVIMO,
€CMY YacToThbl HE3aBUCKUMbI APYT OT Apyra).
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MpunoxeHne G
(cnpaBo4yHoe)

MeToabl MogenunpoBaHWA

G.1 UucppoBoe mogenvpoBaHue

G.1.1 OnucaHue cyLlecTBYHLIMX METOOOB

AHanuTU4eckme MeTogdbl MOTYT NPYMEHATLCH ANA pacyeTa 3NeKTPOMarHUTHBIX CBOWNCTB TOMBKO B HEKOTOPLIX Crie-
uManbHbIX cny4Yasx v Ons onpefeneHusa reoMeTpUYeckux xapaktepuctuk. [insa peweHus obwmx npobrnemM npumeHsoT
YucneHHele MeTodbl. Huke nepeuyncneHbl Hawbonee pacnpoCTpaHeHHbIE YUCTIEHHBIE METOAL! pacyeTa 3NeKTPOMarHuT-
HbIX MOMEr OT MU3Ny4aroLlero UCTOMHMKA U YAENbLHOW NOrMOLEeHHON MOLWHOCTM B BUONornyecknx tenax. Takke gaetcs
KpaTkoe onuvcaHue aTux metogos. Hanbonee nogxogsawiaa MeToguka Ans ONpeaeneHHon 3a4aqm 3aBMCcHMT OT paccmaTtpu-
BaeMOro AuanasoHa 4acToT, FeOMETPUYECKMX XapakTepuUCcTUK OBbEKTOB, KOTOpLIe HEOOX0OMMO CMOAENMpoBaTh, M TUMa
BosgencTeusa (bnxkHee unu ganecHee none). CcbinoyvHble gokymMeHThl [1]—[7] cogepxat nogpobHyto MHpopmaumo ob
3TUX METOLAAX U UX MPUMEHEHUN.

MeToabl UM pOBOro MOAENMPOBAHNA:

- meTog duandeckor ontukK (physical optics — PO);
MeToa domanyeckon Teopun audpakumn (physical theory of diffraction — PTD);

- MeTof reoMeTpuyeckoi onTukmn (geometrical optics — GO);

- MeTof recMeTpudyeckon Teopuun audpakunu (geometrical theory of diffraction — GTD);

- MeTof oagHopodHol Teopuu gudpakyun (uniform theory of diffraction — UTD);

- MeTop 3KkBMBaneHTHbIX TokoB (method of equivalent currents — MEC);

- metog momMeHToB (method of moments — MoM);

- METOA MHOXEeCTBeHHbIX MynsTunonen (multiple multipole method — MMP);

- KOHEYHO-Pa3HOCTHbLIA MeTod BO BpeMeHHo obnacTtu (FDTD);

- MeTof KoHe4Horo anemeHTa (FEM);

- MeTod umnegaHca (IP);

- MeTog BbicTporo npeobpasoBaHua Pypbe/MeToq conpsikeHHbIx rpagweHToB (fast Fourier transform/conjugate
gradient method — FFT/CG).

G.1.1.1 Metog MoM

MeTon MoM sBnaeTcA LWWMPOKO pacnpoCTpaHeHHbIM METOAOM ANS PelleHWA 3MeKTPOMarHUTHbLIX 3a4ay v Ans Bbl-
nonHeHws pacyetoB SAR B Mogenax buonoruyeckux ten. MNpUMeHeHWe 3Toro MeTofa No3BONAET BbIMUCTIATL ANEKTpUYe-
CKWe nons BHYTpW BUONMOrMYeckoro Tena NnocpeacTBOM pelleHus doyHKUMM [puHa n MHTerpansHbix ypaBHeHun Makceenna.

G.1.1.2 Metoa FFT/CG

Meton FFT/CG siBnsieTca ycoBeplleHCTBOBaHHbIM MeTogom MoM. TepauMoHHble anropyuTMbl, OCHOBaHHbIE Ha
6bicTpoMm npeobpa3oBaHun Pypbe 1 rpagUeHTHON NpoLEeaypPe, UCTMONb3YIOTCA ANA PELLEHUSA NTMHERHBIX YPaBHEHWIA, NOny-
YeHHbIX MeTogom MoM.

G.1.1.3 Metog FDTD

Metog FDTD — 3T0 YMCNEHHbIN MeToa Ana peleHna auddpepeHumnansHblX ypaBHeHWA Makceenna Bo BpeMeHHOM
obnactu. OH MOXET NPUMEHATLCS ANA pacyeTa BHYTPEHHEro U BHELLHEro 3NeKkTPOMarHUTHLIX NMonen v pacnpeneneHus
SAR B Buonorvdeckyx Tenax npu BO3AeWCTBUKM Kak BrivokHero, Tak 1 AansHero nonen. B ocHoBe aToro metoga nexar guc-
KpeTHbIE BO BPEMEHW W MPOCTPaHCTBe Npeobpa3oBaHus, 1 DMonornyeckoe Teno MOAENUPYETCH NyTEM 3a4aHUA 3HAYEHWI
OTHOCMUTENBLHON OW3ANEKTPUYECKOW NPOHWULAEMOCTU W YOENBHOW 3MeKTPONPOBOOHOCTM NPOCTPAHCTBEHHEIM AYeikam, 13
KOTOpPbIX OHO COCTOUT. Tpebyemas KoMMNbHTEpPHaa NaMATb OOMKHA ObiTb NPOMNOpPLUMOHanbHa KONMYECTBY NPOCTPaHCTBEH-
HbIX siyeek. [aHHbIA METOA paccMaTpyBaloT Kak NepcrnekTUBHbIN Ans BbluucneHus SAR, HO ANS TOYHbIX BbIYUCIIEHUA He-
00X04MMBI O4EHb MOLLIHBIE KOMMBLIOTEPDI.

G.1.1.4 Metog MMP

Metog MMP ocHoBaH Ha aHanUTU4eCcKOM pelleHWU YPaBHEHWI MONfA, CO34aHHOT0 MyMbBTUMMNOMNEM B OAHOW TO4YKe
NPOCTPaHCTBa, U MPUMEHAETCHA COBMECTHO C 00600LEHHBIM MYLTUNONLHBIM MeTOA0M (generalized muitipole technique —
GMP). Metog MMP ocobeHHO noaxoauT Ansa MoAen1MpoBaHUs Ten ¢ Tak Ha3biBaeMbIMK «MOTEPSMM 38 CUHET pacceaHus»,
KOTOpbIE HAXOAATCS BONU3WM UCTOYHUKOB ManydeHus, T. e. B npefenax bnukHero nons.

G.1.1.5 MeTog IP

MeTton IP ycnelwHo npMeHAeTCA ANa pelleHns J03MMETPUYECKUX 33484 NOCPEACTBOM KBA3WCTATMHECKOW annpok-
cumauun. [ins pacyeta SAR B Tene 4yenoBeka NpYMEHEHWE 3TOrO METOAA 0Ka3anoch o4eHb 3hheKTMBHLIM Ha YacToTax
no 40 MI'y. B gaHHOM MeToge Bruonornyeckoe Teno MogenupyeTca TPeXMepPHOW Liensk KOMMNEKCHbIX MMNeaaHCcoB.

G.2 Pac4eT HanpsaXXeHHOCTH nons

BONbLWWHCTBO BhILLENEPeYMCTeHHBIX METOLOB NPUMEHSIOT ANA pacyeTa ypoBHEN HANpPSKeHHOCT NOMA OT UCTOM-
HWUKOB 3NEKTPOMAarHUTHOTO WM3ny4YeHus. TOYHOCTL PesynsTaToB BO MHOTOM 32BMCUT OT TOTO, HACKOMbKO XOPOLLO CMOAe-
NMpPOBaH uany4arent (HanpuMep, aHTeHHa). Ecnv oBbekTel HaxogsaTea BONUaW nanydaTens, Mexay uanyyarenem u pac-
YETHOI TOYKON N BOMU3M PACYETHOM TOYKM HAMNPSHKEHHOCTI MOMA U MOTYT 0Ka3aTk CYLWECTBEHHOE BIMAHME HA YPOBEHb
HaNPAXEHHOCTK NONMS, TO Takne 06LEKTLI Takke JOMKHbI BbiTb CMOOAENMPOBAaHI.
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Kakoi 13 atux MeTodoB ABNAeTcA Hanbonee NoaxoAAWMM AN PeLleHNs KOHKPETHOM 3afa4yn, 3aBUCKT, HanpuMep,
OT 4acTOTbl, YCMNOBWUA BO3AENCTBUA, pasMepa obbekTa, NoaBEepraemMoro Bo3geilcTBunio, Tpebyemol TOYHOCTM U Makcu-
MarnkLHoro Npuemnemoro BpemeHw pacdeta. Kaxaeii meton TpebyeT Hanuuma onbiTa NpoBefeHua BUoduaMyeckoro u
undcppoBoro aHanmaa.

[Onsi npumeHeHns noboro n3 3aTMx MeTogoe Tpebyetcsa Hanudue TPexMepHOW reoMeTpPUYecKon LMgpoBOn mMmode-
Ny Tena uny YacTw Tena, NoaBepraemMbix BO3AENCTBMIO. DNEKTPUYECKME XapaKTEPUCTUKLA Ha 4acTOTe BO3AEWNCTBUA NOMA
OOMKHbI ObITh M3BECTHBI AN1A pas3nuyHbIX YacTel Tena. B 3aBMcMMOCTH OT TpebyeMoi TOYHOCTM NPMMEHAKT MOL4Eenu pas-
TIMYHON CIOXHOCTH.

Taike Heobxoguma TpexmepHas MHopPMAaLIMA, KacaloLasca reoMEeTPUYECKNX XapakTeEpPUCTUK NepeaaroLlel aHTeH-
Hbl, U NnogpobHan nHopMauma, Kacarlwascs yCcTporcTea Bo3byaeHua nepeaalollen aHTeHHbl. YcTponcTBa Bo3byxae-
HWA Nepefarolleil aHTeHHbl MOryT BbITb CIOMHBIMK B crnyvae aHTeHH FM- unu TV-BellaHusa unu nepegatolimnx 6a3oBbIx
CTaHUMl Ha ocHoBe GSM, ¥ 3TO B 3HaYUTENBHOW CTENEHU BNUAET HA JOCTOBEPHOCTL MOAENW NepeiatoLleil aHTEHHbI.

G.3 Noapo6Hble pacyeTbl CKOPOCTU MOrMOLWEeHUs 3HePrum

M3-3a TpyaHOCTN M3MEPEHNA YCPEOHEHHOMO UMK NTOKanbHOro NMMKOBOro 3HaveHns SAR Bcero Tena BO MHOIMX Crly-
Yyaax BO3OENCTBUS NMPU YUCMEHHBLIX PACYETAaX MPUMEHSIHOT HECKOMBKO BhILLIEYNOMAHYTLIX UMMPOBLIX METOAOB AMs OLEH-
K pacnpedeneHuns yaernbHOW NOrMoLeHHOW MOLWHOCTM B BMONOrMyeckoM Terne, noaBepraeMoM BO3AEWCTBUIO MONA Kak
BrvikHeW, Tak U ganbHen 30Hbl, HanpumMmep metodel FDTD, MoM 1 MMP.

Kakoit n3 aTux MeToOOOB ABNAETCA Hanbonee NOAXoOALMM ANA PeLUEeHNA KOHKPETHOW 3aa4n, 3aBUCKT, Hanprumep,
OT YacToTbl, YCNOBWA BO3OENCTBUA, pasMepa obbekTa, NoaBEepraemMoro BO34encTBuio, Tpebyemol TOYHOCTU U Makcu-
MarbHoro npuemnemoro BpemeHw pacdeta. Kaxabin meton TpebyeT Hanuumsa onbiTa npoBefeHusa Buoduanyeckoro m
undcppoBoro aHanmaa.

[ns npumeHeHusa noboro M3 aTux MeTodoB TpebyeTca Hanuyne TPeXMepPHOW reoMeTpUYeckold UMdpoBOA Moae-
N Tena uny YacTwn Tena, NoaBepraemblX BO3AENCTBUI0. 3NEKTPUYECKMEe XapakTepUCTUKA Ha YacToTe BO3AEWUCTBUA Nond
OOMKHbI BbITb M3BECTHLI ANA paznu4yHbLIX YacTel Tena. B 3aBucumocTy oT Tpebyemol TOYHOCTW MPUMEHSHT MOZENN
pasnM4HON CnoxHOCTU. B HekoTopeiX cny4asax gna Mogenew Tena noaxogAT npocTele hopMbl, aHanorvyHele cdepam
1 uunuHgpam. [JanHele 0 OManekTpUYecKux CBOWCTBAxX TKaHeW yernoBeKka npueegeHbl B [8]. Micnonb3ya maobpaxeHwsa
Tena 4YenoBeka, Noy4yeHHsbIe NOCPEACTBOM MarHMTHOTO pe3oHaHca (magnetic resonance — MR), paspabaTtbiBaloT O4eHb
CNOXHbIe M OCTOBEpPHbIE UnpoBble moaenu Tena. Mogenu, paspaboTaHHble Ha OCHOBE M30DpaXKeHWn, NoONyYeHHbIX Mo-
cpegcTeomM MR ona paznyyHbIX TUMOB TKAHW W C NPOCTPAHCTBEHHLIM pa3peLleHUeM MEeHee HECKOMbKUX MUMIMMETPOB,
vcnonb3oBanuck Ansa BeluncneHwn no metogy FDTD pacnpegeneHus SAR B Tene YenoBeka, NOABEPraeMoro Bosgew-
CTBUIO 3NMEKTPOMarHWTHbIX MOMen oT NOpTaTMBHbIX paguoTexHudeckux yctporncTs ([9], [10]).

Taicke Heobxoguma TpexMepHasa MHOPMAaLIMA, KacatoLLaaca reoMeTpUYECKUX XapakTepUCTUK NepeaatoLlel aHTeH-
Hbl, 1 NnoapobHaa MHopPMaLUKs, Kacarwascs yCTpocTea Bo3byaeHus nepenaren aHTeHHbl. YCTponcTea Bo3byxae-
HUA NepefatoLLeil aHTeHHBI MOTyT ObITh CNOXKHBIMK B crnyyae aHTeHH FM- unu TV-BewaHua nnv nepeganmx 6a3oBkbix
CTaHUMI Ha ocHoBe GSM, ¥ 3TO B 3HAYUTENBHOW CTENEHW BMUSAET HA JOCTOBEPHOCTL MOLENW NepeiatoLlel aHTEHHbI.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBEFIEHMH O COOTBETCTBMU CCLINOYHbLIX MeXAYHAapPOOHLIX CTaHOAapTOB
MeXrocyaapcteeHHbIM CTaHOapTam

Tabnuuya JA1

O6o3HavyeHue CCblNo4YHOro CrteneHb 0O603Ha4YeHWE M HAMMEHOBAHME COOTBETCTBYIOLLErO MEXIOCYAAPCTBEHHOIO
MEXAYHapoaHoro ctaHgapTa COOTBETCTBUS craHpapTa
IEC 60050-161:1990 MOD MOCT 30372—2017 (IEC 60050-161:1990) «CoBMECTMMOCTb TEXHUYE-
CKWMX CPEeACTB 3NeKTpoMarHuTHasa. TepMUHbI U onpedeneHns»
MpumeyvyaHune — B HacTosWwen Tabnuue UCMonNbL30BaHO credytllee ycrioBHoe 0bo3HayeHWe cTerneHu cooT-
BETCTBUA CTAaHOAPTOB!
- MOD — mopucuvumpoBaHHkIA cTaHaapT.
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YOK 621.38.082.7:613.647(083.74)(476) MKC 97.030 IDT

Kntoueskle cnoea: ANEKTPOHHOE W 3NeKkTpu4eckoe O60py,ﬂ,OBaHME; ANeKTpoMarHnuTHoe none, ygerbHoe no-
rmouweHne aHeprun, yaoernbkHoe nornoweHrne MOoWwHOCTK, npederbHo ,D(OE'IyCTHMbEI;'I YPOBEHD, umMpposoe moge-
nnpoBaHue
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