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MNpepucnosue

1 NOArOTOB/EH AO «/ML, KoHuepH «Bera» Ha ocHoBe ochuuManbHOro nepeBoja Ha pyCCKUid A3blK
aHrn0a3bIYHON BEPCMMN [LOKYMEHTA, YKa3aHHOro B NyHKTe4. KoTopbiil BbinosHeH ®IrYMN «CTAHOAPTUHOOPM»

2 BHECEH TexHuyeckum KoMuTeToM no ctaHgaptusauumn TK 355 «TexHonornm aBTomaTuyeckol naeH-
Tudmkaumm n cbopa faHHbIX»

3 YTBEPX/EH U BBEJEH B IENCTBUE [pukazom defepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynivpoBaHuio u metponorum ot 18 anpens 2016 r. Ne 263-cT

4 HacToswwmii cTaHAapT WAEHTUYEH MexayHapogHoMmy aokyMeHTy ISO/IEC TR 18047-3:2011 «WHdop-
MaLWOHHbIE TeXHONOrMN. MeToAbl UCMbITaHWA Ha COOTBETCTBME YCTPONCTB PajMovyacTOTHOW MAeHTUtMKauum.
YacTb 3. MeToAb! UCNbITaHWii paauonHTepdelica ans cBAsmn Ha yactote 13.56 MIMy» (ISO/IEC TR 18047-3:2011
«Information technology — Radio frequency identification device conformance test methods — Part 3. Test
methods for air interface communications at 13.56 MHz», IDT).

Mpy NpYMeHeHUn HacTosWwero cTaHhapTa pekoMeHAyeTCs UCNOo/b30BaTb BMECTO CCbISIOYHbIX MeXAay-
HapOoAHbIX CTaH4apTOB COOTBETCTBYOLINE UM HaLMOHasIbHbIE CTaH4apThbl, CBEAEHUSA O KOTOPbLIX NpuBefeHb! B
AONOSTHUTENBLHOM NpunoxeHun A

5 BBEJEH BINEPBbIE
6 NMEPEN3JAHUE. AxBapb 2019 r.

7 HekoTopble 3nemMeHTbl HacToAwero craHgapta moryT 6bITb 06bEeKTaMn MaTeHTHbIX npas. OpFaHVI-
3aummn NCO n M3K He HecyT OTBETCTBEHHOCTU 3@ YCTaHOB/IEHWE NOAJ/IMHHOCTH Kakux-nmbo nam Bcex Takux
NnaTeHTHbIX npas

MpaBuna NpMMeHeHs HacTOoALEro cTaHjapTa YyCTaHOB/EHbl B CTaTbe 26 PefjepasibHOro 3akoHa
oT 29 uioHs 2015 r. Ne 162-#3 «O cTaHgapTu3aumn B Poccuiickoii Pepepaunmn». MiHdopmaumsa 06 uns-
MEHEHMAX K HacToALLeMy CTaHAapTy nybankyeTca B BXerog/tom (Mo cocTOAHUI0 Ha 1 AHBaps TekyLero
rofa) nHdopMaLmnoTIoM yKasaTene «HaunoHanbHble CTaHAapThi», a ouLManbHblil TEKCT U3MEeHeHWi
M MonpaBoK — B eXeMeCAYHOM MHopMaUMOHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
nepecmMoTpa (3ameHbl) UM OTMEHbI HACNALLEro cTaHaapTa cooTBeTCTBYyLee yBeJoMm/eHe byaeT
ony6/nKoBaHO B GMKaiLleM BbIMYCKe eXeMeCAYHOro WHOPMaLMOHHOro ykasaTens «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYLWAasa nHhopmauns, ysejoMNeHe U TEKCTbl pasMeLlalnTCcsa TakKke B UH-
chopMaLMoHHO cucTeme obLLero nonb3oBaHna — Ha ouuransHoM caliTe degepanbHOro areHTcTBa Mo
TEeXHNYEeCKOMY PeryaimpoBaHuio 1 MeTponorun B ceTn NHTepHeT (Www.gost.ru)

© 1SO, 2011 — Bce npasa COXpaHATCA
© CrtaHpgapTuHdopMm. opopmneHue. 2016. 2019

HacTosiuii cTaHfapT He MOXET 6bITb NO/IHOCTLIO WM YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B kayecTBe ohmumManbHOro u3ganna 6e3 paspelleHns deaepasibHOro areHTCTBa no TeXHWYECKo-
MYy perynnpoBaHuio 1 MeTposiorum
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BBepeHne

Cepusi MexayHapoaHbIx ctaHgapToB MCO/M3K 18000 onpeaensieT pagvouHTepdeiickl Ans yCTpoicTs
paguoyacToTHoW naeHtTudmkaumn (PYM). ncnonb3yembix B NPUMEHEHUAX, CBA3AHHbIX C ynpasfieHnem 06b-
ektamu. MCO/M3K 18000-3 onpegensieT pagnonHTepdeiic s ykasaHHbIX YCTPONCTB, (DYHKLVOHVPYOLWNX B
nosnoce yactot 13.56 MI'y. npefHasHa4YeHHbIX A1 UCMONb30BaHNSA B NPOMbILLIEHHBIX, HAYUYHbIX U MeULVH-
CKWX YCTPOMCTBAX U NPUMEHEHUSAX.

Llenbto cepun mexayHapogHbix ctaHgaptoB MCO/M3K 18047 siBnsetcs obecnevyeHme mMeToAoB UCHbI-
TaHW Ha COOTBETCTBME pa3NnyHbIM Yactam MICO/M3IK 18000.

Kaxpgasa yvactb ISO/IEC TR 18047 conepXuT BCe U3MEPEHMWS, KOTOpble AO/KHbI ObiTb NMPYMEHEHbI K
n3genuio ANs Toro, YTo6bl YCTAaHOBWUTb, YAOBNETBOPSIET /IM OHO TpeboBaHWAM COOTBETCTBYHOLLEW YacTu
MCO/M3K 18000.

CornacHo ISO/IEC TR 18047-3 kaxpaoe usgenve TpebyeT OLEHKM B COOTBETCTBUM C Mpoueaypamu,
onpegeneHHsiMn ana Mogel 1 (Mode 1). Mogbl 2 (Mode 2) unu Mogsl 3 {Mode 3).

JlononHutenbHble NOACHEHWA ANA Nonb3oBaTeneli K TeKCTy HacTosLWero ctaHgapTa npueeAeHsl B CHO-
cKax v BblfeneHbl KypCcuBOM.
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ISO/IEC TR 18047-3:2011

HAUVWMOHANBbHbBIN CTAHOLAPT POCCWUMCKOWMW SGEOLEPALUWN

MNHMOpMaLNOHHbIE TEXHOIOTUN
METO/bl UCMbITAHWA HA COOTBETCTBUE YCTPONCTB PAAVNOUACTOTHOW UAEHTUOUKALUN
Yactb 3
MeToabl ucnbiTaHUn paguonHTepdeiica ans cBA3M Ha yactote 13,56 MIy,

Information technologies. Radio frequency identification device conformance test methods.
Part 3. Test methods for air interface communications at 13.56 MHz

[ata BBegeHns — 2017—02—01

1 O6nactb NPUMEHEHUS

Hactoswwin ctaHgapT ycTaHaBnvBaeT MeToAbl UCNbITaHNA A1 OnpefenieHnss COOTBETCTBUSA YCTPOWCTB
paanoyacToTHON naeHTunkalum (pagmodacToTHbIX METOK U YCTPOCTB cuuTbiBaMUA/0Npoca) ANs ynpaBneHus
06beKkTaMy B COOTBETCTBUM CO cneundurkaumamm, npusegeHHbiMm B MICO/M3K 18000-3, HO He npuMeHseTcs
ANA UCNbITaHUIA Ha coOTBETCTBME 06a3aTe/IbHbIM HOPMATVBHBIM akTaM Wan nogo6HbIM TpeboBaHUAM.

MeToabl UCMbITaHWSA TPEOYT NPOBEPKM TONTbKO Tex 06A3aTeNbHbIX (PYHKLMIA 1 NI06bIX AONOMHUTENbHBLIX
dyHKUMIA, KOTOpPble peann3oBaHbl B yCTpoiicTee. Mpy Heo6Xx0AMMOCTU METOAbI NCMbITaHW MOTyT 6bITb 40M0-
HEeHbl KpUTEPUAMUN ANA DYHKUWNA, YUNTbIBAKOLLMX OCOBEHHOCTN KOHKPETHbLIX NPUMEHEHWA.

HacToswumii ctaHgapT BkAovaeT B cebs cnegylowme napamMeTpbl COOTBETCTBUSA YCTPOMNCTBA CUATLIBA-
Hua/onpoca 1 pagmoYacTOTHON METKU:

- napameTpbl COOTBETCTBMSA, cneuudmnyHblie 418 pasHbIX PEXUMOB, B TOM YMC/Ie HOMWUHA/bHbIE 3Haue-
HUA 1 [ONYCKK,

- napameTpbl, HENOCPeACTBEHHO BAMAIOWME HA (DYHKLVOHMPOBAHNE CUMCTEMbI U (DYHKLMOHANBbHYIO CO-
BMECTUMOCTb.

HacToswwin ctaHgapT He BKIoYaeT napaMeTpbl:

- KOTOpblE YXe BK/YeHbl B TpeboBaHNA K 0653aTe/lbHbIM UCTbITAHUAM;

-UCNbITAHWIA Ha COOTBETCTBME BbLICOKOYPOBHEBOIO KOAMPOBAHWA [AaHHbIX (OHU onpejeneHsl B
MCO/M3K 15962).

B pasgene 5 npusefeHbl BCce HEOOXOANMbIE UCMbITAHUS Ha COOTBETCTBME, B TO BPEMSA Kak nogpasgen
5.3 npumeHum Tonbko Kk Moge 1 (Mode 1). nogpasgen 5.4 oTHocuTCA TONbKO K Moge 2 (Mode 2) n nogpasgen
5.5 — Tonbko k Moge 3 (Mode 3) (o6s13aTenbHas yactb ASK)I~

2 HopmaTunBHbIe CCbI/IKK

B HacTosilem cTaHgapTe MCnosib30BaHbl HOPMAaTVBHbIE CChIIKM Ha criegylolme ctaHgapTsl. Ansa gatu-
POBaHHbIX CCbINIOK HEO6XOAMMO NONb30BATLCA TO/LKO YKa3aHHOW pefakunei. AnA HefaTUPOBaHHbIX — MNO-
cnefHel pefakuueli CCblIOYHbIX CTaHAAPTOB, BKOYas NoOble NOMPaBKU U N3MEHEHUS K HUM.

ISO/IEC 7810, Identification cards — Physical characteristics (MgeHTuduKaunoHHble kapTbl. dusmye-
CKUe xapakTepucTukm)

ISO/IEC 18000-12\ Information technology — Radio frequency identification for item management —
Part 1. Reference architecture and definition of parameters to be standardized (VIHthopmaunOHHbIE TEXHOO-
rmn. PagnoyactoTHas naeHTudmkanmsa ans ynpasneHus oobektamu. Yacte 1. Ba3oBasi CTpyKTypa 1 onpeje-
NIOHMe MapameTpoB, NoAfexalux ctaHgapTusaunm)

ASK (Amplitude shift keying) — AMnantygHaa MaHunynauns.

2! OTMeHeH.

M3paHune oguynansHoe
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ISO/1EC 18000-3. Information technology — Radio frequency identification for item management — Part 3:
Parameters for air interface communications at 13.56 MHz (MHopMaunoHHble TexHonoruu. PaguoyacToTHas
naeHTndrkauus obbekToB. YacTb 3. MapameTpbl paguonHTepdeiica 415 cBasmn Ha yactoTe 13.56 ML)

ISO/IEC 19762 (all parts)1*. Information technology — Automatic identification and data capture (AIDC)
technigues — Harmonized vocabulary (MHhopmaLMoHHbIE TEXHONOrMU. TeXHOorM aBTOMaTUYecKol naeH-
Tudpmkaumm n céopa gaHHbix (ANCLA). FapmMoOHU3MpoBaHHbIl CnoBapb)

3 TepMuHbI 1 onpeaeneHus

B HacTosweM cTaHfapTe NpYMeHeHbl TepMUHbI U onpedeneHuns no MCO/M3K 19762 (Bce yacTh).

4 O603Ha4YeHNsa N cokpaleHns

ar —  LUMpWHA 3TaJ/IOHHOWN pPaaMo4yacTOTHON METKU;

asp — BO34yLUHbIV 3a30p;

br — BbICOTA 3TA/IOHHOW PaAnoYacTOTHON MeTKY;

ca —  WMpUHA KaJIMGPOBOYHOW KaTyLLKW;

cb — BbICOTA KaJINOPOBOYHON KaTYLLKW;

co — pagnyc 3akpyrieHus KanvbpoBOYHON KaTyLLKW.

dis — paccTosiHue MexAy aHTEHHOI uchbiTaTeNbHOro YCTPOMCTBA CuUMTbiBaHUs/onpoca U M3mepu-
TeNbHbIMU KaTyLlKaMu;

DUT — UCMbITyEMOE YCTPOICTBO;

fc — paboyas yactoTa 3/1eKTPOMarHUTHOro Nons:

fs — yacToTa noAHecyLiel;

vmax <~ MaKCUMa/bHas HanpPsXXEeHHOCTb 3/1EKTPOMATHUTHOIO MOJIst aHTEHHbI YCTPONCTBA CUUTbIBaHMSA/
onpoca;

vmin — MUWHUMaNbHas HaNPSXEeHHOCTb 3M1EKTPOMArHUTHOTO MOMIS @HTEHHbI YCTPONCTBA CUUTLIBAHMA/
onpoca;

Ix — [J/IMHa COefVHUTENbHOro kabens KoMmmnsekTa UCnbiTaTesIbHOro YCTPOCTBA CUNTbIBAHWUS/0Npo-
ca;

lya —  LIMpUHA UCMbITaTeNIbHOro YCTPOCTBA CHUTbIBAHUS/ONPOCA CUMTLIBATENS U NEeYaTHO naaTbl 13-
MEepPUTENBHOW KaTyLLKK;

lyb — BbICOTa MCMbITATE/ILHOIO YCTPO/CTBA CUMThIBaHMsA/ONpoca U neyaTHol nnatbl U3MepUTENbHOIA

KaTyLIKW;

I* Ha momeHT ny6nvkauun ISO/IEC TR 18047-3:2011 feiicTBOBanu BTOpble BEPCUUN CNeAyoLuX YacTeil:

MNCO/M3IK 19762-1:2008 NHbopmaLMOHHbIe TeXHOMorMKU. TEXHONOTM aBToMaTUyYeckoli naeHTndukauum 1 céopa
[aHHbIX. FapMOHM3NPOBaHHbI cnoBapb. YacTb 1. O6LWMe TEPMUHBI, CBA3aHHbIe C aBTOMAaTUYeckoil naeHTudvkayuein n
c6opom AaHHbIX (ISO/IEC 19762-1: 2008 Information technology — Automatic identification and data capture (AIDC) tech-
niques — Harmonized vocabulary — Part 1: General terms relating to AIDC);

NCO/M3K 19762-2:2008 NHopmaLnOHHbIe TeXHOOTNK. TEXHONOTM aBTOMaTUYeckoin nageHtTudrkaumm n cbopa
JaHHbIX. TapMOHM3MPOBaHHbIA cnoBapb. YacTb 2. OnTuyeckne HocutTenu aaHHbix [ISO/IEC 19762-2:2008 Information
technology — Automatic identification and data capture (AIDC) techniques — Harmonized vocabulary — Part 2: Optically
readable media (ORM)];

NCO/M3K 19762-3:2008 VHhopMaLMOHHbIE TeXHONOrMKU. TexHonoruy aBTomaTuyeckoin ngeHTudkauum n céopa
AaHHbIX. FapMOHM3MpPOBaHHbIA cnoBapb. YacTe 3. PagnoyactoTHasa ngentudmkayma (ISO/IEC 19762-3:2008 Information
technology — Automatic identification and data capture (AIDC) techniques — Harmonized vocabulary — Part 3: Radio
frequency identification (RFID):

MNCO/M3K 19762-4:2008 NHhopmaLunOHHbIe TeXHOorMn. TEXHONOTM aBTOMaTU4eckoi ngeHTndukauum n cbopa
[aHHbIX. FTapMOHN3NPOBaHHbIli cnoBapb. YacTb 4. O6LWwMe TepMuHbl B 06nactn paguoceasu (ISO/IEC 19762-4:2008 Infor-
mation technology — Automatic identification and data capture (AIDC) techniques — Harmonized vocabulary — Part 4:
General terms relating to radio communications);

MNCO/M3IK 19762-5:2008 NHopMaLUOHHbIe TEXHONOTMU. TEXHOMOrMM aBToMaTuyeckolt naeHtTudmkayum n c6o-
pa faHHbIX. [apMOHM3POBaHHbI cnoBapb. YacTb 5. CucTemMbl onpefeneHns MecTa HaxoxeHns B peaslbHOM BpPeMeHU
(ISO/IEC 19762-5:2008 Information technology — Automatic identification and data capture (AIDC) techniques — Harmo-
nized vocabulary — Part 5: Locating systems).

2
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lyd AnameTp KaTyLK1 UCTbITaTeNbHOrO YCTPOCTBA CUNTLIBAHMS/ONPOCa;
lyw LUIMPUHA JOPOXKM KaTYLUKW UCMbITATENBHOTO YCTPOCTBA CUMTLIBAHNS/ONPOCA;
nr UMC/IO BUTKOB KaTYLUKU aHTEHHbI 3Ta/IOHHOW METKY;

oa LUIMPUHA HapPYXXHOTO KOHTYpa Kann6pOBOYHON KaTyLLKY;

ob BbICOTA HaPY)XXHOrO KOHTYpa Kain6poBOYHON KaTyLUKu:

PCB nevatHas nnara;

rs YII0BOI pagnyc M3amMepuTenbHOM KaTyLKu;

sa LUIMPUHA N3MEepPUTENbHON KaTyLIKN:

sb BbICOTA U3MEPUTENLHON KaTyLUKu;

sr NPOMEXYTOK MexXay A0POXKaMU 3TaNIOHHOW PaAMoYacTOTHOW MeTKu,
wr LUIMPUHA AOPOXKKN 3TA/IOHHON PafUoYacTOTHON METKN.

5 WcnbiTaHua Ha cooTtBeTcTBre MCO/M3K 18000-3 — 13,56 My,
5.1 O6umne nonoxeHns

HacToawmini ctaHgapT onpegensieT Cepuio UCMbITAHU AN OonNpefesieHuss COOTBETCTBMS YCTPOMCTB
CUMTbIBaHMA/ONpOCa U PafMoyacTOTHbIX METOK. Pe3ynbTarbl 3TUX UCMbITaHW cnefyeT cpaBHWBaTb CO 3Ha-
YeHUsIMM NapameTpoB, npuBeeHHbIx B ICO/M3K 18000-3, 4To6bl onpefenutb COOTBETCTBME UCTLITYEMbIX
YCTPOICTB cuMTbiBaHMsA/onpoca 1 pagnoyacToTHON METKM.

Ecnv He onpefieneHo uHave, UCnbiTaHWsA, NPUBEAEHHbIE B HACTOSWLEM CTaHAapTe, cnegyeTt NpUMeHsTb
TO/IbKO K pagmMoyacToTHbIM MeTkaM M yCTpOiCTBaM cuMTbiBaHus/onpoca. ykasaHHbiM B MCO/M3K 18000-3
ans Mogpl 1 (Mode 1). Moabl 2 (Mode 2) n Mogbl 3 (Mode 3).

5.2 HayanbHble yCN0BWSA UCNbITAHNUIA

5.2.1 YcnoBusa ncnbiTaHunii

Ecnn He ycTaHOBNEHO MHOE, TO UCMbITaHUS cliegyeT NPoBoAMTb Npu Temnepatype (23 + 3) °C — (73 £5) *F
1 OTHOCUTENBHOW BNaxHocTy oT 40 % go 60 %.

5.2.2 NpeasaputensHasa NoAroToeka

Ecnu meTopg ncnbiTaHna TpebyeT npeBapuTeibHON NOArOTOBKYU, TO PafMoYacToTHbIE METKW, noAsepra-
eMble NCMbITaHUI0, AO/IKHbI GbITh BblAEpXaHbl B YCTOBUSAX UCNbITaHNI 24 4 A0 HaYyana UCNbITaHWiA.

5.2.3 lonycTUMble OTKNOHEHUA

Ecnu He ycTaHOBNEHO MHOE, TO ciefyeT NPUMEHATL JONYCTUMbIE OTKIOHEHUA =5 % K KOJIMYECTBEHHbIM
nokasaTesnam, onpeaensoLiMe 0CO6eHHOCTM NCMbITATENbLHOTO 060pyA0BaHUA (HanpuMep, IMHelHble pa3Me-
pbl). 1 K NpoledypaM UCnbITaHUii (HaCTPOika UcnbITaTeNlbHOro 060pPyA0BaHNS).

5.2.4 No6o4yHas UHAYKTUBHOCTb

Pe3ncTopbl 1 KOHAEHCATOPbI AO/MKHbLI UMETb HE3HAUUTE/IbHYI0 UHAYKTUBHOCTb.

5.2.5 O6wana norpewHoCcTb U3MEPEHUA

O6Lasn NorpeLHoOCTb N3IMEPEHN A5 KaXXA0ro napamMeTpa, M3MepsiemMoro 4aHHbIMU MeTogamu ucnbiTa-
HWA, AO/HKHA ObITb OTPaXXeHa B MPOTOKO/E WUCMNbITAHWIA.

MpumeyaHune — OcHOoBHasA MHpopmauns nsnoxeHa B Pykosogctee MCO/M3IK 98-3:2008.

5.3 NcnbiTaHna Ha cooTBeTcTBME MCO/M3K 18000-3, Moga 1 (Mode 1)

5.3.1 O6wue nonoxeHns

WcnbiTaHnsa Ha cooteeTcTBMe NCO/M3K 18000-3. Moga 1 (Mode 1) npuBefeHbl BHe 3aBMCMMOCTU OT
pasmepa pagvoyacToTHOM MeTkU. PekoMeHfauum A8 UCNbITaHUA pPagModacTOTHLIX METOK, MEHbLUMX Wn
paBHbIX dopmaty ID-1 (kak onpegeneHo B MCO/M3K 7810). Ans Bcex pasMepoB MpuUBELEHbl B NPUIoxXe-
HUKM A; pekoMeHAaunMmn NpunoXxenns B npumeHnMbl 4na MeTOK 60/blUero pasmepa.

5.3.2 VicnbiTaTenbHoe 060pyf0BaHNe N CXEMbl UCTbITAHUI

B HacTosLweM nyHKTe onpegeneHbl UcnbiTaTenbHoe 060pyfoBaHMe U CXeMbl UCMbITAHWA A8 npoBep-
KM COOTBETCTBMSA pafMoyvacTOTHOM MEeTKM Wau ycTpoiicTBa cumTbiBaHus/onpoca MCO/M3K 18000-3. UcnbiTa-
Te/lbHOe 060pyA0BaHNe BKIOYAET:

- KANMBPOBOYHYHO KaTywKky (cm. 5.3.2.1):
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- KOMMAEKT UCNbITATENbHOIO YCTPOCTBa cunTbiBaHusi/onpoca {cM. 5.3.2.2);

- 3TANIOHHYI0 pagno4vacToTHY MeTKy (cMm. 5.3.2.4);

- undpposoii ocumnnorpad (cm. 5.3.2.5).

TpeboBaHNA K HAM NpUBEAEHbI B CAeAyoLWmMX NyHKTax.

5.3.2.1 KannbpoBoyHas kaTyLlka

B HacTosem noAnyHKTe onpegenieHbl pasMep, TO/LWMHA U XapakTepuCcTUKN NevaTHol nnatbl Kanmbpo-
BOYHOW KaTyLUKW.

5.3.2.1.1 Pa3mep Ka/IMGPOBOYHOW KaTyLLKK

MeuvatHas nnara kasM6POBOYHOW KaTyLKM COCTOMT M3 061acTu, BbiCOTa U WMPKUHA KOTOpOI 0603Ha-
yeHbl Ha pucyHke 1. npeacTaBnsioweli co60ii 0AHOBUTKOBYHO KaTYLLUKY, COOCHYIO C IMHMEN KOHTypa paawo-
4YacTOTHOW MeTKM.

BHeLlwHWiA Kpaii
'nnatbl 03 X 06

Katywwka ca x co
OfIVH BUTOK

KoHTakTbl

PucyHok 1 — Mpumep KanmGpoBOYHOI KaTyLIKu

5.3.2.1.2 TonwmHa 1 MmaTepuan OCHOBbI KaJIMGPOBOYHON KaTyLLKM

TonwmHa nevyaTHoli nnatbl 4o/MKHA 6bITb 0,76 MM £10 %. MNeyaTHaa naaTa AO/MKHA ObITb U3 U30NSALM-
OHHOro MaTtepuana, Takoro kak FR4 nnu nogo6Horo emy.

5.3.2.1.3 XapakTepucTnkn KaTyLuKku

MeuvaTHasa nnata KanMbpOBOYHOW KaTyLLKW AO/HKHA MMETb OAWH BUTOK. BHeLHW pa3mep KOHTypa ka-
TYLUKM AO/MKEH ObITb TakUM, Kak MokasaHo Ha pUCYHke 1 c paguycamu 3aKpyrfiieHus co.

KaTyllka BbIMO/IHEHa Ha nnate Cc NokpbiTMem u3 Meau 35 MKM. LUnprvHa [OPOXKWM cocTaBnser
500 MKkM * 20 %. Pa3mep KOHTaKTOB AO/DKEH 6bITh 1.5 * 1,5 Mm.

Lyn ocuunnorpada ¢ BbICOKMM BXOAHbIM CONPOTUB/EHNEM (Hanpumep. > 1 MOwm, < 14 n®) gomkeH
6bITb MCNOML30BaH A1 U3MEPEHNSA HANPSHKEHNA Pa30MKHYTO KaTyLkn. Pe3oHaHCHas YacToTa Beeli yCTaHoB-
Kn (kanmbpoBoyHaa pamka, coefiMHUTeNbHbIE NPOBOAA M Lyn ocuunnorpada) gomkHa 6biTb Bbile 60 ML,

5.3.2.2 KomMnnekT ucnbitaTenbHOro ycTporcTea CunTbiBaHus/onpoca

KomnnekT ucnbitateNIbHOro ycTpoiicTBa cunTbiBaHusi/onpoca 418 MOAYASLMM HArpy3Koli COCTOUT U3 aH-
TEHHbl YCTPONCTBA CuMTbiBaHMA/ONpoca W ABYX U3MEPUTENIbHbIX KaTyllek: U3MepuTenbHON KaTywkn A 1 n3-
MepuTebHON KaTyLkn B. McnbiTaTenbHan ycTaHOBKa Nnoka3aHa Ha puUCyHke 2. I3MepuTesibHble KaTyLukn pac-
NOMOXEHbI Tak. YTO CUrHAN OT OAHOW HaxoAMTCA B NpoTuBodase K Apyroii. MoteHynomeTp P1 (50 OM) cnyxuTt
N9 TOYHOI PerynnpoBKM TOUYKN PaBHOBECUS, KOTAA U3MEPUTESbHbIE KaTyLLKN He Harpy>eHbl paano4yacToTHOM
MEeTKOW Wnv Apyroii MarHUTHOM Harpy3koli. EMKOCTHan Harpyska Liyna, B TOM Y1c/ie ero napasmtHas eMKoCTb,
[O/MKHA BblTb MeHee yeM 14 nd.

MPEAYNPEXAEHWE! EMKOCTb coevHeHuid 1 wyna ocumnnnorpadga fomkHbl 6biTb CBEAEHbI K MUHUW-
MyMmy An5 ob6ecneyeHnss BOCNPOM3BOAMMOCTM pPe3yibTaToB UCMbITAHWIA.

MpuMeuaHne — 3HaYeHUs NnapameTpoB, NpUBefeHHbIE B TabnvLe A.2. onpeaensioT cnbiTaTesbHble YCTPOii-
CTBa cuUnTbIBaHUsA/ONpOCca ANsi KANMBPOBOYHbIX KaTyllek popmata ID-1 nav MeHbLIero pasmepa.

5.3.2.2.1 AHTEHHa 1cnbITaTeNbHOIO YCTPOICTBA CUnUTbiBaHMsA/onpoca

AHTEHHa WCMbITaTe/IbHOTO YCTPOCTBA CUMTbIBaHWs/oNpoca Ao/HKHA UMETb AMaMeTp U KOHCTPYKLMH,
COOTBETCTBYIOLLYK puUcyHkam npunoxeHuss C. HacTpoiika aHTeHHbl MOXeT ObITb Mpov3BefeHa B COOTBET-
CTBUW C NOPSAAKOM, yKa3aHHbIM B npunoxeHue D.

5.3.2.2.2 N3mepuTenbHas KatyLuka

Pasmepbl 1 KOHCTPYKLUSA U3MEPUTESIbHOM KaTyLUKU A0/MKHbI COOTBETCTBOBATbL PUCYHKaM NpuioxeHus E.
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5.3.2.3 KoMnnekT ucnbitTaTelbHOro ycTpoiicTBa cunTbiBaHus/onpoca

M3mepuTenbHble KaTyLKU ¥ aHTEHHA UCNbITaTeNIbHOro YCTPOMCTBA CUMTbIBAHMA/ONpoca A0/MKHbI ObITb
yCTaHOB/IEHbI NapansiesibHo ApYr Apyry. MI3meputenbHble KaTyLIKU 1 KaTyLlwKa aHTeHHbI JO/MKHbI 6bITb COOCHbI-
MU, U paccTofiHne Mexay akTUBHbIMU NPOBOAHUKAMM AO/HXHO COOTBETCTBOBATL NMPUBEAEHHOMY Ha pUCYyHKe 3.
PaccTosiHne Mexay pamkoii 060pyAoBaHus, Noa/iexallero UCMbiTaHUsiM, B MECTe NPOBEAEHUSI UCMbITaHW
N KaTyWKON aHTEHHbl UCMbITATENBHOIO YCTPONCTBA CUUTbIBAHWS/ONpPOCA AO/MHKHO ObiTb PaBHO PAaCCTOSHUIO
MeXy Ka/IMGpOBOYHOI KaTyLUKOW M KaTyLIKOW aHTEHHbI UCMbITATe/IbHOTO YCTPOCTBA cUMTbIBaHUSI/onpoca.

drs dis

CUMTBLIBAHNS-
onpoca

PucyHok 3 — KOMMNEKT UCNbITAaTENBHOIO YCTPOCTBA CUMTbIBAHMS'oNpoca
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MpumeuaHune 1— Bo3gylHbIli 3a30p asp NO3BOSET N36EXATb NAPaA3UTHLIX AP EKTOB, TAKUX KakK cOO Ha-
cTpoek npu 6os1ee 6/IM3KNX PAcCTOAHUAX UK HeonpeaeeHHbIX pe3yNbTaToB 13-3a WyMOB U APYTUX BHELUHUX YCMOBUIA.

MpumMmeuyaHune 2— 3HayeHUss NnapamMeTpoB, NpMBeLEHHbIE B Tabnuue A.2, onpesensioT UcnbiTaTeslbHOe YCTPOWA-
CTBO CuUMTbIBaHUA/ONpoca AN PagnModacToTHbIX MeTok dopmaTta ID-1 nanM mMeHbluero pasmepa.

5.3.2.4 3TanoHHble paanovyacToTHbIE METKU

OTas/loHHblE PafMOoYacTOTHbIE METKM onpesesieHsbi:

-4NA NpoBepky napameTpoB Hmn M HTax ¢ NoMolbio ycTpolicTBa cunTbiBaHWsA/onpoca (B yCNoBUsxX
Harpysku ¢ NOMOLLbI0 PaAMoYacTOTHOM METKM), 1 TakuM 06pa3om NpoBeEPSIT CNOCO6HOCTb YCTPOCTBA CUU-
TbiBaHus/onpoca NpueBoAuTb B fleiiCTBNE pafnoyacTOTHYO MeTKy;

- FeHeprvpoBaHNA MUHUMAJILHOTO CUTHaa OTBETHOW MOAYNALMU HArpy3Koi OT pasMoyacTOTHON MeTKM.

5.3.2.4.1 3TaNoHHas pajMmoyacToTHas MeTka A8 WCMblITaHWA MOLLHOCTM YCTPOMCTBA CUWTbIBAHWA/
onpoca

Cxema AN15 UCMbITaHNS Ha MOLHOCTbL NpuBeAeHa B npunoxenun F Ana namepeHus napameTpos Hmti
1 HTax paccesHne MOLHOCTN MOXeT ObiTb BbICTAB/IEHO C NOMOLLbIO pe3ncTopa R1 nam R2 coOTBETCTBEHHO,
Kak ykasaHo B 5.3.4.1.2. Pe30HaHCHY0 4acTOTy MOXHO PerynnposaTb C NOMOLL b0 eMKocTn C2.

5.3.2.4.2 3TanoHHaa pagnoyacTtoTHas MeTKa A/1s UCNbITaHWA Ha NpUeM MOoAyNAauun Harpyskoi

MpuHATan cxema AN UCnbiTaHWA Ha Nprem MOAYNALMU HarpysKoi npueedeHa B npunoxeHun G. Mogy-
NAUNA Harpyskoli MoXeT 6bITb BbibpaHa pe3nucTMBHas UM peakTuBHas.

OTasIoHHY0 paanMoYvacToTHY0 MEeTKy KaiMbpyloT Npu NOMOLLY KOMMNJIEKTa UCMbITaTelbHOro yCTpoiicTea
cunTbIBaHMUA/oNpoca creayoLm o6pasom:

- 3TasIOHHYI0 PaAMoYacTOTHYH0 MeTKy YCTaHaBMBaKT BMECTO UCNbITYeMOro ycTpoiicTea. M3mepsioT am-
NAUTYAY CUrHana Moaynsuum Harpyskoi B cootsetcTBum ¢ 5.3.3. CornacHo Tpe6oBaHunsm MICO/M3K 18000-3
ykasaHHas amnauTyAa fo/mKHa COOTBETCTBOBATb MUHMMA/bHON aMnanTyAe Npy BCeX 3HAYEHUAX HamnpsKeH-
HOCTW nons.

5.3.2.4.3 Pa3mepbl 3Ta/IOHHbIX PaAMo4acTOTHLIX METOK

B npoTokone namepeHuii oMKHbI 6bITb NpUBEAEHbl CBeAeHNS 06 3TasloHHOl pagnoyacToTHON MeTke,
1cnonb3yemoi ANns n3mepenuid. Ha pucyHke 4 npefcTaBneH npyMep 3TasloHHON pagnoYacToTHOW MeTKuM, Co-
OTBETCTBYHOLLEN pasMmepy aeHTUMKaLMOHHON KapTbl cornacHo TpebosaHusam NCO. cocToswein n3 obnactu,
cofepxalleli KaTyLKy, BbicOTa U LWMPUHA KOTOPOIA COOTBETCTBYHOT TNy hopmata ID-1 no MCO/M3K 7810.

O6nacTb, ABNAIOLWAACSA BHELHE N0 OTHOLUEHWIO K YKa3aHHOW, COAEepXUT CXemy, aMynvpyoLyo He-
06xoavMble (OYHKLMU PafmMoyacTOTHON MeTKW, N Heobxoduma Ans Toro, 4Tobbl caenartb BO3MOXHbLIM [ONOS-
HUTeNbHblE HACTPOWKM ANA UCMbITAHWUI, ONUCAHHbLIX HUXe, 1 A5 TOro, YToObl He co3daBaTb MOMeX Npu nc-
MbITaHUAX.

BHeLLHNi KOHTYp KapTbl ! Katyuika > Cxema
nwMm'a'Wo
hopmara ID-1
K )
Vv J
172 mm

PucyHok 4 — Mprmep 3Ta/lOHHOI PafMoYacTOTHON MeTKM, COOTBETCTBYIOLWEN pa3Mepy UAeHTUMUKALNOHHON KapTbl
cornacHo Tpe6osanusm ICO

5.3.2.4.4 TonwmMHa OCHOBbI 3TA/IOHHOI PafMOYaCTOTHON MeTK/

TonwmHa paboyeit 061acTv 3TaSIOHHON PaANOYaCTOTHOW MEeTK/ Ao/KHA 6bITh 0.76 MM + 10 %.

5.3.2.4.5 XapakTepuCcTuKM KaTyLuKn

KaTywwka B paboueil 06nacT 3TaNOHHOM PafMoYacTOTHON METKM A0/HKHA MMETb NI BUTKOB M A0/HKHA
6bITb COOCHOI C 06/1aCTbi0 KOHTYpPA.

BHelwHne pa3mepbl BUTKOB KaTyLIKN JO/DKHbI ObiTb ar X br.

KaTylika HaHOCWTCSi HA OCHOBY NeYaTHOW nnaTbl B BUAE MEAHOIO MOKPbLITUSA TO/MLMHOK 35 MKM.

LLnprHa fOpOXeK KaTyLUKW [O/MKHA COOTBETCTBOBATbL Wr, LUMPUHA NPOMEXYTKOB MeXy AOPOXKamMu — ST.
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MpumeuyaHune — 3HayeHUa napameTpoB ykasaHbl B Tabnuue A.3.

5.3.2.5 Uudposoit ocyunnorpad

Lindposoit ocumnnorpad Ao/MHKEH NpousBoanTb He MeHee 100 mMAH BbIBOPOK B CeKyHAY C paspeLue-
HMEM He MeHee 8 6UT nNpu onTUMasbHOM MaclwTabuposaHun. Ocuunnorpad [O/MKEH NO3BONATL BbIBOAUTL
BbIOOPOYHbIE AaHHble B TEKCTOBbIA haiin AN BbINOIHEHUS MATEMAaTUYECKUX W UHBIX onepauunil, Takux Kak
KaJpupoBaHne BbIOOPOYHbIX AAHHbIX C MCNO/Ib30BAHMEM BHELUHEro NporpammHoro obecneyexus. MNpumep
nporpamMmbl NpuBeAeH B NpuaoXeHun H.

5.3.3 T[lpaKTuyeckoe ucnolTaHne — paguovyactoTHas meTka

5.3.3.1 LUenb ucnbitaHns

Lienbto ncnbiTaHna ABAsSeTCS onpefenieHne aMnaMTyabl CUrHana MoAynsiumMnm Harpyskoi pagmoyacTtoT-
HOli MeTKu B npefenax 3agaHHoro paboyero gnanasoHa [Hmn n Htaxl, kak onpegeneHo 8 UCO/M3K 18000-3,
N PYHKLMOHA/bHBIX BO3MOXHOCTEN PagnMoyacToTHON MeTKu ¢ Moy nauveid nog nsnyvyaembiMy NoasMu, onpe-
AeneHHbIMK B Tabnuue napameTtpos MICO/M3K 18000-3 gna CBSA3M paavoyacTOTHOW METKM C YCTPOlicTBOM
cuuTbiBaHusA/onpoca (ccbliovHoe o603HaveHne napametpa M1-Taa:7).

5.3.3.2 MeToauka ucnblTaHns

Otan 1 Ncnonb3yloT cxemy UChbITaHUA MOAYALUN HArpy3KOi, NPUBEAEHHYI0 HA PUCYHKE 2. U KOMMNIEKT
UCMbITATENBHOTO YCTPOWCTBA CUMTbIBAHMSA/ONpOCa Ha pUCyHke 3.

MoLHOCTb paguocurHana, nepejasaemas ycuaMTenem MOLHOCTM pagnocurHana K aHTeHHe YCTpoii-
cTBa cumTbiBaHUsi/onpoca, Ao/mkHa b6biTh 3aj4aHa Takum 06pasoM, 4Tob6bl co3gaTb HEO6X0AMMbIV YPOBEHb Ha-
NPSXKEHHOCTU 3/1eKTPOMarHUTHoro nona (Hmn n HTag) n BeNnynHy curHanos mogaynsauuv, onpefeneHHbix B
MCO/M3K 18000-3. B KauecTBe M3MepsieMblX C MOMOLLbI KaIMbpOBOYHOIM pamkn 6e3 NpUCyTCTBUSA Kakoli-
M60 pagmoyacToTHOW MeTkn. BbIXog CXeMbl UCTbITaHUSA MOAYNALMN HAarpysKoin Ha pUCyHKe 2 nogxnovaioT
K umdhpoBomy ocumnnorpadyy. MoteHuynometp P1 50 OM HacTpauBalT AN1S MUHAMU3ALMM OCTATOYHON He-
cyuiell 4yacToTbl. OTOT CUrHaN JO/MKEH BbITb MO KpaliHelt mepe Ha 40 AB Hwxe curHana, nosyyaemoro nyTem
KOPOTKOrO 3aMblKaHWUs OAHOIO BUTKA U3MEPUTENbHON KaTyLUKU.

J1an 2 PaavoyacToTHY MeTKy, nognexallyto UCnbITaHnAM, pacnoiaraioT Ha YyCTaHOBMEHHOM ANA UC-
nbiTyemoro yctporictea (DUT) mecTe, COOCHO C YyBCTBUTENbHO paMkoi A. PagnmoyacToTHbI TPaKT @aHTeHHbI
UCMbITATENBHOTO YCTPOMCTBA CYNTbIBAHNA/ONPOCA HACTPanBatloT Ha HEOOXOANMYHO BEIMUNHY HaMPSHKEHHOCTN
nons.

NMPEAYNMPEXAEHWE! CnepsyeTt nposaBAsATb OCTOPOXHOCTb B BONPOCE NPYMEHEHUSA COOTBETCTBYIOLLENO
MeTOoAa CMHXPOHMU3AUMN AN MOAYNALMUN HArpy3Koi Masor amnanTyapl.

BblgensoT ABa Lukna nogHecylleli 4yacToTbl B KayecTBe npumepa MoAy/MPOBaHHOIO CUrHana u o6-
pabatbiBaloT € MCnonb30BaHMeM npeobpasoBaHua dypbe. [N AuckpeTHoro npeobpasoBaHns dypbe ¢ mMac-
LWTabupoBaHMem WCNO/b3YOT TOIbKO MUKOBbIE 3HAYEHWA CUHYCOMAANbHbBIX CUTHaMNoB. [1ns Toro 4ytobbl cBe-
CTU K MUHUMYMY nepexoaHble aheKTbl, LMK C HEMOAYIMPOBAHHON noAHecyLleli JOMKEH OblTb UCKTHOYEH.
B cnyuyae gByx NOAHECYLMX 4acTOT yKasaHHY npoueaypy noBTOPSAT 418 BTOPO NOAHeCYyL el YacToTbl.

Monyyaemble amnauTygbl BepxHeli 6okoBol nonockl fc & fs'\ (n fc + fs2, ecnn npucyTcTByOT 06€)
N HWKHel 6okoBoi nonockl fc - /s1 (n fc - fs2, ecnn ecTb) AOMKHBI NPEBbIWATL 3HAYEHME, YKa3aHHOE B
MCO/M3K 18000-3.

CooTBeTCTBYyHOLAA nocnefoBaTe/lbHOCTb KOMaHA, kak 3To onpegeneHo B MCO/M3K 18000-3, gomkHa
HanpaBnATbLCA Ha YCTPOMCTBO CUUTbIBaHUS/onpoca ANA NOMyYeHWs CUrHana uav OTBETHOW MoAynAauMu Ha-
rPy3Koi OT pagno4acToTHOW MEeTKMU.

5.3.3.3 MpoTOoKON MCMbITaHNA

MpOTOKON MCMbITAHUS AO/IKEH CofepXaTb N3MEepPeHHbIe 3HaYeHUss aMnanTy bl BepxHeil 60KOBOW Nono-
cbl fc + fel (u fc + fs2, ecnv npucyTcTBYIOT 06€) M HMXHEW 6okoBoi nonocekl fc- fs* (n fc- fs2, npn Hanuuun)
N NPUIOXEHHbIE 3HAYEHUA HANPSXXEHHOCTU Nons u moaynsaumn. OueHKa «COOTBETCTBYBT/HE COOTBETCTBYET»
onpegenseTcs 3Ha4YeHUsMU, NpvBeAeHHbIMU B Tabnuue napametpoB NCO/M3K 18000-3 gnsA pagmoyacToT-
HOI METKM 1 yCTpOICTBa cunTbiBaHus/onpoca (ccblioyHoe o603HaveHne napametpa M1-Tag:7).

5.3.4 TlpakTnyeckoe ncnbiTaHWe — YyCTPOKCTBO CYUTbiBaHUsA/onpoca

5.3.4.1 HanpsxeHHOCTb MO/ YCTPOCTBa cunTbiBaHus/onpoca 1 nepegaya MOLLHOCTM

5.3.4.1.1 Uenb ncnbitaHusa

B xofe ucnblTaHua onpefensioT BeVUYMHY HanpsHKeHHOCTU 3NEeKTPOMAarHUTHOro noss, MnpousBoau-
MOro YCTPOWCTBOM CUUTbIBAHMS/ONpPOCa C MOMOLbIO ero aHTeHHbl Ha pabouyeli yacToTe B COOTBETCTBUM
¢ MCO/M3K 18000-3. MpuMeHAT MeToAuKy NpoBefAeHWs wucnbiTaHuii no 5.3.4.1.2 ana onpegeneHus
TOro, YTO YCTPONMCTBO CUMTbIBaHWSA/ONpoca C YCTAHOB/IEHHOW aHTEHHOW co3faeT 3NeKTpoMarHuTHoe none.

7
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He npeBbllWalkLee 3HaYeHne, ykazaHHoe B Tab/mue napameTpoB CBA3M yCTpPOWCTBA cuMTbiBaHUsA/onpoca ¢
pafavoyacToTHoW MeTkoih no MCO/M3IK 18000-3 (cchiiouHoe o603HaveHne napametpa M1-Int:3 gns Hrax u
M1-Int:3a gns Hmk).

B ncnbITaHMM UCNONbL3YIOT 3TANIOHHYIO PagnoyvacTOTHY0 METKY, NPUBEAEHHYIO B nNpunoxeHun F. ana
onpegfeneHns cnocobHOCTM KOHKPETHOro YCTPOICTBa cuMTbiBaHMUsA/onpoca nepefaBaTb AOCTATOYHYIO MOLL-
HOCTb K pafno4acTOTHOM MeTKe, PacrnosloXeHHON B onpejeneHHoM paboyemM npocTpaHcTBe.

5.3.4.1.2 MeToguka ucnbltaHus

MopAapok nposepkn HTax:

1) HacTpouTb 3TaNIOHHYH0 PaAMOYacTOTHYH MeTKy Ha vyacTtoTy 13.56 MIu.

MpumevyaHne — Pe30HaHCHY0 4acTOTy 3Ta/IOHHON PafMoyacTOTHOW MEeTKM W3MepsitloT C WCMOSb30BaHNeM
aHanusaTopa wumnepaHca unu LCR-meTpa, NOACOEAUHEHHOro K Ka/MOGPOBOYHOW KaTylike. KaTywka 3TafloHHOM
pafMovacToTHON MeTKM A0/DKHa OblTh pacnofiokeHa Ha paccTosiHum 10 MM OT KanMbpoBOYHOW Tak. Y4TO6bI OCU ABYX
KaTyllek coBnaganu. Pe3oHaHCHas 4acToTa — 3TO YacToTa, Ha KOTOPOil pe3ncTUBHasA YacTb M3MEPSEMOro KOMMIEKCHOro
CONPOTUB/IEHUA MaKCUMasbHa.

2) YcTtaHOBUTBL Nepeknoyatesnb /1 B NosoxeHne b. 4Tobbl akTuBmpoBaTtb R2.

3) MNpoHeCcTN aTa/IOHHY0 PaAMOYacTOTHYIO METKY COOCHO C aHTEHHOI Yepes onpeaeneHHoe paboyee npo-
CTPaHCTBO YCTPOICTBA CUMTLIBAHUA/ONpOCcA. NOANEXALLEr0 UCMbITAHWUSAM, C MakCMasibHO CKOPOCTbio 1 cm/c.

4) N3mepuTb nafieHne HanpsHkeHns NOCTOSAHHOro Toka VDC Ha pesuctope R3 (cM. npunoxeHue F) ¢
MOMOLLIbIO BO/IbTMETPA C BbICOKMM COMPOTUB/IEHNEM. MafeHne HanpsXeHns He JO/HKHO npesblaTth 3 B, npu
3TOM pe3ncTop R2 gomkeH 6bITb yCTAHOBNEH B nNapasiesnb KaTylke L n HanpsXeHHOCTb Nons fo/mKHa 6biTb
PaBma Yrmx-

MeToauka nposepkn HTT:

1) HacTpouTb 3TaNOHHYI0 PaAMoYacTOTHY MeTKy Ha YyacTtoTy 13,56 MIy,.

2) YcTtaHOBUTL NepektoyvaTens /1 B NOMIOXEHME a. YTo6bl akTuBmpoBaTtb R1.

3) MNpoHecTn aTa/IOHHY0 PaANoYacTOTHYIO METKY COOCHO C aHTEHHOI Yepes onpejeneHHoe paboyee npo-
CTPaHCTBO YCTPOICTBA CUNTLIBAHUA/ONPOCcaA. NOANEXALLErO UCMbITAHUAM, C MakCMasibHO CKOPOCTbo 1 cm/c.

4) N3mepuTb nafeHne HanpshkeHus NOCTOSHHOTO Toka Yoc Ha pesuctope R3 (cMm. npunoxeHue F) ¢ no-
MOLLIbIO BO/IbTMETPA C BbICOKMM COMPOTUB/IEHNEM. lNafeHne HanpskeHna 40/HKHO npesbiwatsk 3 B. npu atom pe-
3ucTop R1 fo/mKeH 6bITb YCTAHOB/EH B Napasienb KaTyLllke L. n HanpshkeHHOCTb N0 Ao/MKHA ObITb paBHa Hmin.

5.3.4.1.3 MpoToKON UCnbITaHUA

MpoTokon ncnbiITaHMA LO/MKEH CoAepXaTb 3HaveHnsa Yoc ansa HTTu Hrax B 3afjaHHbIX ycrioBuax. OueH-
Ka pesyfnbTata «COOTBETCTBYET/He COOTBETCTBYET» OnpefensieTcs 3HavyeHnsaMu, npuBefeHHbIMU B Tabnuue
napameTtpoB NCO/M3K 18000-3 ans paAMo4acTOTHOW METKM 1 yCTPOICTBa CUMTbiBaHUsi/onpoca (CcbilovHoe
o603HauveHne napameTpa M1-Int:3 gna HTax n ccoinoyHoe o603HaveHre napameTpa M1-Int:3a gns Hmin).

5.3.4.2 TnybuHa Mogaynaumm n curHan

5.3.4.2.1 Llenb ucnbiTaHui

McnbiTaHne NpoBOAAT C Lesnblo onpefeneHns rnyouHbl MOAYNSLMN 31EKTPOMarHMTHOro nons ycTpoii-
CTBa CUMTbIBaHMSA/ONpoca. a Takke BpeMEeHN HapacTaHna n cnaja curHana, u OTKNOHEHUs OT 3HaYeHWiA, onpe-
AeneHHbix B MCO/M3K 18000-3. gn1a ccbloyHOro o603HayveHms napametpa M1-Int:7d B Tabnuue napameTpos
ONA CBSI3N YCTPOICTBA CUUTbIBaHMs/onpoca C paanoyacToTHOM MEeTKOW (CCblI0YHbIe 0603HaYeHMs napame-
TpoB M1-Int:7, M1-Int:7d. pucyHkn M1-1 n M1-2) B npegenax onpefeneHHoOro paboyero npocTpaHcTsa.

5.3.4.2.2 MeToavka ncnbltTaHus

KanvbpoBouHyl0 KaTyliKy pacnonaralT B /1060M MecTe onpefeneHHoro pabouyero npocTpaHcTsa, a
rnyouHy Moaynauum n xapakTepucTuku curHana onpefenstoT no MHAYLMPOBaHHOMY HaNpsXKeHUI0 Ha KaTyLu-
ke. oTobpaxaeMomy ocuunnorpadom.

5.3.4.2.3 T1pOTOKON UCMbITAHNSA

B npoTokon ucnbiTaHns cnegyeT BKAYATb U3MEPEHHbIN NokasaTenb ry6vHbl MOAYNALMN AN 31eKTPo-
MarHWTHOro Mossi YyCTPOMCTBa CYMTbIBAHUA/ONPOCA, a Takke BpeMsl HapacTaHusa 1 cnaja curHana u oTK/10He-
HUS 3HAYeHW B orpaHN4YeHHOM paboyem npocTpaHcTBe. OLEeHKY pe3y/nbTaTtoB «COOTBETCTBYET WM He COOT-
BETCTBYET» OnpefensoT No 3Ha4YeHnsM, npuseeHHbIM B Tabnuue napametpos MCO/M3K 18000-3 onsa cBA3U
yCTpoOiicTBa cumTbiBaHMsA/onpoca ¢ paamMo4yacToTHOW MeTKOW (CCcblloYHble 0603HayYeHns napameTpos M1-Int:7,
M1-Int:7d, pucyHkn M1-1 n M1-2).

5.3.4.3 Tlpvem moaynsuum Harpyskow (418 cnpasku)

YkasaHHOe WcCnblTaHne ABASETCA KOCBEHHbIM WCMbITAHMEM Ha CMOCOGHOCTb YCTPOMCTBA CUUTbIBAHUS/
onpoca npuWHUMaTb MWHUMasbHbI CUTHAN OT PaAMoYacTOTHON MeTkW. WcnbiTaHve onpefensieT, npasusib-
HO NI YCTPOICTBO CUMTbIBaHMS/ONpoca O6HapyXmBaeT MOAYNALMIO Harpyskoi OT paguovyacTOTHON MeTku,
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cooTBeTcTBYOLWY MNCO/M3K18000-3. MpeanonaraeTcs, YTo yCTPOACTBO CUMTLIBAHUA/OMNPOCA MOXET NPaBu/ib-
HO onpefenuTb nogHecylly(ne) yacToTy(bl), remeprpyemMyto(ble) UCnbiTaTesIbHOW paanovyacToTHON METKOIA.

B npunoxeHun G npegcrtasneHa cxeMa, KOTopas MOXeT 6biTb MPpUMEHMMa B COEAVHEHUW C UCMbITa-
TefbHbIM 060pPYyAOBaHNEM NSt ONPefeneHns YyBCTBUTENBHOCTY YCTPOCTBA CUMTbIBaAHMSA/onpoca K Moayns-
LMKn Harpyskoii B npejenax onpefeneHHoro paboyero npocTpaHcTaa.

OueHka pesynbTaTa «COOTBETCTByET/HEe COOTBETCTBYET» OfnpejefieHa 3HauyeHWsaMu, NpUBeLEeHHbIMU B
Tabnmue napametpoB MCO/M3IK 18000-3 Ans CBSA3M pajmoyvacTOTHON METKM C YCTPOWCTBOM CUUTbIBaHUA/
onpoca (ccbllo4yHOe 0603HauveHne napametpa M1-Taa:7). OTpuuaTtesnbHblil pe3ynbTaT UCMbITAHWUA MO AaH-
HOMY KpWUTEpUWIO He crefyeT pacueHvBaTb Kak HEeCOOTBETCTBME YCTpPOICTBA CUMTbIBaHMsA/onpoca B LESoM,
YA,0BNETBOPSIOLLETO BCEM OCTa/IbHbIM KPUTEPUSAM.

5.4 WcnbiTaHua Ha cooTBeTcTBME NCO/M3K 18000-3, Moga 2 (Modo 2)

5.4.1 O6wme NONOXeHUN

McnbiTaHna Ha cooTBeTcTBME MCO/M3K 18000-3. Moga 2 (Mode 2) He NMeIOT 3aBUCUMOCTH OT pasmepa
pagvoyacToTHOM MeTkW. Ana ncnbliTaHnii pagmoyacToTHbIX MeTok hopmata ID-1 nnm MeHbLuero pasmepa Bce
MeTOAMKN N3MEPEHWI NpMBeAeHbl B NPUIOXEHUN A. B TO BPeMS Kak NpuioxeHne B cnegyet npuMeHsaTb Ans
BCEX OCTa/bHbIX Cy4Yaes.

MN3roToBuTENb AOMKEH yka3aTb HTax n HTN pagumoyacToTHON MeTKM ¥ MUHVMMa/bHYI0 OTBETHYIO MOAY-
NAUMI0 Harpyskom npy Hraxu HTT.

OTBETHYI0 MOAYNALMIO HArpy3Koli pagmnoYacToTHOW METKM N3MepSAoT B COOTBETCTBUM € 5.4.3.2.

5.4.2 NcnbiTaTenbHoe 060py0BaHNE U CXEMbI UCTbITAHUIA

HacToswmii NyHKT onucbiBaeT UcnbiTaTelbHOe 060pyAOBaHNe U CXeMbl NPOBEAEHUS UCMbITaHWi gns
npoBepkn hyHKLMOHMPOBAHUS PaANOYaCcTOTHOM METKM UK YCTPOICTBA CUMTbLIBAHUA/ONPOCa B COOTBETCTBUM
¢ MCO/M3K 18000-3. VcnbiTaTenbHoe 060pyoBaHMe BKOYAET:

- KaNMBPOBOYHYIO KaTYLLKY;

- KOMMNJIEKT UCMbITATEIbHOTO YCTPOICTBA CUNTLIBaHMSA/0Npoca;

- 3TaNIOHHbIE PaANoYacTOTHbIE METKU.

TpeboBaHusl K HUM NpuUBELEHbI B CNeAyIoL X nogpasaenax.

5.4.2.1 KannbpoBoyHas KaTyLuKa

Cwm. 5.3.2.1.

5.4.2.2 KomMnnekT ncnbeitateNlbHOro yCTpoicTea cunTbiBaHus/onpoca

Cwm. 5.3.2.2.

Ona MCO/M3K 18000-3. Moga 2 (Mode 2) conpotuBneHne 85 Q A0/MKHO OblTb NOAK/IYEHO Yepes
BbIXO[, CXEMbI U3MEPEHWUS UCNbITATENIbHOIO YCTPONCTBA CUUTLIBAHWUA/ONPOCAa — CM. PUCYHOK 2 (Mexzay Pl u
3a3eMeHnem).

5.4.2.2.1 AHTeHHa ucnbITaTeNIbHOro YCTPOCTBa CcUNTbIBaHMs/onpoca

Cwm. 5.3.2.2.1.

Ona NCO/M3K 18000-3, Moga 2 (Mode 2) cxema cornacoBaHus MMnefaHcos Ha pucyHke C.3 npuo-
XeHusa C gomkHa 6biTb HacTpauBaemoli. KOMNoHeHTamMy HacTpauBaeMoii Lenu fo/MkHbI BbITb cneaytoLume:

-emkocTb Cl BbIGMpAIOT 1 HacTpamBaloT Tak, 4TO6bl aHTEHHA UCMbITYEMOro yCTPOCTBA CUMTbIBAHUA/
onpoca nMena nocnefoBaTtesibHblli pe3oHaHc Ha yacTtote 13,56 MIy;

- emKocTn C2—C4 — He 3afelicTBOBaHbl (Pa30MKHyTas LEenb);

- conpoTtusneHne Rexl — Hynb (3aMKHyTas uenb).

Ons MCO/M3K 18000-3, Moga 2 (Mode 2) ycunutenb MOLWHOCTW, HacTpavBaemas Lenb M aHTeHHa
ucnbiTaTeNbHOro YCTPOCTBA CUMTbIBaHMA/ONpoca A0/MKHbI 06ecneunBaTtb ycTaHOB/IEHHbIE NPOU3BOAUTENEM
3HaYeHus HanpshkeHHocTy nons (HTax n HTT) u moaynsaumio cornacHo MCO/M3K 18000-3.

Ons MCO/M3K 18000-3. Moga 2 (Mode 2) BbIXOHOE CONPOTUB/IEHWNE HE OrPaHNyYeHo BennymMHoin 50 Om
1 He TpebyeTca NPOM3BOAMTb NOACTPONKY Fy6UHbI MOAYNSALMW ANS aMNAUTYAHOW MOZYNSaumn.

NPEAYMNPEXAEHWE! Ains Toro 4tobbl n3bexarb He61aronpuaTHOrO BO3AENCTBMSA Ha pe3ybTaTbl U3-
MepeHuli n3-3a OTpaXKeHWs, CBA3b MeX/y reHepaTopoM v aHTEHHOI yCTpPoCTBa CUNTbIBaHUS/ONpoca Ao/MKHA
OblTb MAKCUMasibHO KOPOTKOIA.

5.4.2 2.2 Vi3mepuTensHasa KatyLuka

Cwm. 5.3.2.2.2.

5.4.2.3 KomnnekT ucnbiTaTesibHOro ycTpoiicTBa CUnTbiBaHns/onpoca

Cwm. 5.3.2.3.
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5.4.2.4 3TaNioHHblEe pagMoYvacTOTHbIE METKU

OTaNloHHbIE PaAMOYaCTOTHbIE METKN UCNOJIb3YIOT:

-4NS NpoBepky napaMeTpoB HTy 1 HTax ¢ momoLLbio yCTpoiicTBa cumTbleaHmsa/onpoca (B yC/I0BUSX Ha-
rPy3K1M pagnoyacToTHOW MeTKOW) N COOTBETCTBEHHO NPOBEPKU CMOCOBHOCTU YCTPOICTBA CUMTbiBaHUsi/onpoca
CHabXaTb 3Heprueli pagnuoyacToTHY MeTKy;

- CO34aHUsA MUHMMaIbHOTO CUrHasa OTBETHON MOAY/IAUMW Harpy3Koi pagmo4acToTHON MeTKu.

5.4.2.4.1 DTanoHHas pagmodacToTHas MeTKa A5 UCTbITaHUSE MOLLHOCTHbIX XapaKTepuCcTUK yCTpolicTBa
cumnTbiBaHUsi/onpoca

Cm. 5.3.24.1.

OTasioHHas pagnoyacToTHas MeTka A0/HKHA 6bITb OTKa/iMbpoBaHa coriacHo B.8 npunoxeHus B.

5.4.2.4.2 3TaNoHHan paanoyacToTHas MeTka A UCNbITaHWUA Ha NPUEM MOZYNSALUN HarpysKkoi

Cwm. 5.3.2.4.2.

Ona MCO/M3K 18000-3. Moga 2 (Mode 2) Moaynsiums Harpy3kon fo/mkHa 6biTb TONIbKO PE3NCTUBHON.

Ona MCO/M3K 18000-3. Moga 2 (Mode 2) curHan nepekniovyeHunss Harpysku AO/HKEeH COOTBETCTBOBATb
MCO/M3K 18000-3.

OTasoHHYI0 pagvmoYyacToTHY0 MeTKy KanubpylT C MCNno/b30BaHWeM MeTOAWKW, ykasaHHol B 5.4.3.2.
Perynuposka nnn nsmeHenne 3HavyeHns Rmodl n Rmod2 (cm. npunoxeHue G) yctaHaBnvMBalT amnanTyay
OTBETHOW MOAYNALUUM PaAMOYACTOTHON METKMU.

5.4.2.4.3 Pa3mepbl 3Ta/IOHHbIX PaAMo4acTOTHLIX METOK

Cwm. 5.3.2.4.3.

54.3 PyHKLMOHANbHOE UCMNbITAHWE — pafMoyacToTHasA MeTKa

5.4.3.1 Uenb ucnbitaHus

Llenbto ucnbiTaHna SBASIETCS onpefeneHve amnanTyabl CUTHana OTBETHOM MOAYNALMKM Harpy3koii pagmo-
YaCTOTHON MeTKM B npefenax YCTaHOB/IEHHOrO Avanal3oHa 3HauyeHuli HanpsbkeHHocTu nons (Hnn n HTax) u
hyHKLMOHMPOBaHUS METKM C Moy nsaunei nog usnyyaemsiMu nonsamm B cootsetctesmmn ¢ MICO/M3K 18000-3.

5.4.3.2 MeToauKa ucnbitTaHns

Mpy McnbITaHUM UCMONBL3YHT KOMMEKT UCMbITATENIbHONO YCTPOCTBA cunTbiBaHusi/onpoca (cM. 5.4.2.2).

M3nyyaemass MOLHOCTL pajnocurHana, nogasaemasi yCUIUTesieM CUrHasIoB Ha aHTEeHHY UcnblTaTesb-
HOro YCTPONCTBa CUMTbIBaHUSA/onpoca. A0/MKHA ObITb OTPEryiMpoBaHa Takum 06pa3oM, 4ToObl ycTaHaB/IMBaTb
HeOo6X04UMYI0 BETMUMHY HaNPSXXEHHOCTU NOAA U CUNHAI0B MoAynsaummn (cMm. 5.4 4.2). nsmepsiembix Kanmbpo-
BOYHOW KaTyLw Kol 6e3 pagnmoyacToTHbIX MeTOK. Bbixog cxembl AN UCNbITAHUSA MOAYNSALUMU HarpysKoi, 13o-
6paXKeHHOl Ha pucyHke 2. nmogknyatT K uudposomy ocuunnorpady. MoteHuymometp P1 (50 Om) gomkeH
6bITb HACTPOEH A1 MUHMMMW3ALMUN OCTATOUYHON Hecylleli. DTOT cUrHan fo/MKeH ObiTb MO MEHbLUEn Mepe Ha
40 pb HWXe curHana, nosy4aemoro nyTem KOPOTKOro 3amblKaHUs OAHOTO BUTKA U3MEPUTE/TbHON KaTyLLKW.

PagnoyacToTHy0 MeTKy, mogsiexallylo MUCMblTaHWAM, yCTaHaBAMBalT Ha UCMblTaTeNlbHOE YCTPONCTBO
COOCHO C U3MepuTeNbHOM KaTylkoli A. Mpon3BOASAT HACTPONKY pafnMoyvacTOTHOrO YCUINTENSt aHTEeHHbl WC-
NbITYEMOr0 YCTPOCTBA CUMTbIBAHUSI/ONpOca Ha HE06X0AMMY HaNPsHXKEHHOCTb NOMsA. 3aTeM BbIXOZ LEenu mc-
NblITAHUS MOZY/IALMN Harpy3Koli NOAKNI0YAOT Yepes KoakcuasbHbllii kabenb Ko BXo4y aHannsaTopa cnekTpa c
conpoTtueneHmem 50 Om.

[anee c momoLblo yCTPOICTBa CuUMTbIBaHWs/OMpoca NochkialnT COOTBETCTBYHLLYK NocriefoBaTesb-
HOCTb KOMaHp, Kak 370 onpegeneHo B MCO/M3K 18000-3. A58 NosyyeHUss OTBETHOW MOZYNALMN HarpysKoi
0T pagmo4acToTHOW MeTku. [Mpy HacTpoiike paanoyacToTHOV MeTku (cM. 5.4.2.4.2) moaynauma Harpyskoi
UMUTUPYETCA CUTHAIOM OT NEePEKNIOYEHUSA Harpy3Ku.

Pernctprpyembie aHanusaTopom crnekTpa 60koBble NOMOCHI AO/MKHbI ObiTb 6O/bLUE WM PaBHbl 3HaYe-
HWI0 YaCTOTbl OTBETHOW MOAYNALMU HArpy3Kol, ykasaHHOMY Npou3BOAUTENEM.

MPEAYNPEXAEHWME! YyBCTBUTENLHOCTL MPU UCMbITAHUM 3aBUCUT OT YCTAHOBOK aHanusartopa crnek-
Tpa. 1 cnefyeTt No3aboTUTLCS O ero HacTpoiike AN NOMYyYEHUs YCTORUMBBLIX Pe3ynbTaToB.

5.4.3.3 MpoToKon ncneitTaHusa

MpOTOKON MCMbITAHNA AO/MKEH COAEPXKATb U3MEPEHHbIe 3HAYEHUA amnAnTyAbl 60KOBbIX NOIOC U 3Have-
HUS HaNPsSXXEeHHOCTU NOJIA U napaMeTpoB MOAYNAUMKN A1 BCEX NOAHECYLLNX YacTOoT.

5.4.4 ®yHKUMOHaNbHOE UCNbITaHNE — YCTPONCTBO CYMTbIBaHMA/onpoca

5.4.4.1 HanpsikeHHOCTb NOJS YCTPOCTBA cuMTbiBaHUsi/onpoca 1 nepejadya MOLLHOCTN

5.4.4.1.1 Llenb ucnbitaHus

B xofie ucnbiTaHUA MNPOBOAAT U3MepeHus, onpefensaioline, YTO HanpsXXeHHOCTb Mo, MpousBoAu-
Mas yCTPOMNCTBOM CUMTbIBAHMS/ONPOCa C MOMOLLbIO ero YCTaHOB/IEHHON aHTEeHHbI B paboyeM NpocTpaHCcTBe.
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He MpeBbIllaeT periaMeHTUPOBaHHble MMHUMaIbHOE N MakCUMaibHOe 3Ha4YeHUs U. cnefoBaTtenbHo, onpeae-
NAOT, 4TO YCTPOWCTBO CUUTbIBAHMA/ONPOCA Hagnexalmm obpa3om obecneunT cHabxeHue aHepruei pagno-
4acTOTHOW MeTKu B onpejenieHHoM paboyeM NpocTpaHCTBe.

B npouecce vcnbITaHWii NCNONb3YIOT 3TA/IOHHYI0 PaanoYacToTHY0 MeTky (cM. 5.4.2.4.1).

5.4.4.1.2 MeToAuKa ucnbiTaHna

Cm. 5.3.4.1.3.

5.4.4.1.3 MNpoTOKON UCMbITAHUA

B npoTokosie ucnbiTaHnin NpuBoaAaT 3HaveHmss VDC ana HTinm HI7x npy 3afaHHbIX YC0BUAX.

5.4.4.2 Cpsur dasbl MOAYNNPOBAHHOIO cuUrHana

5.4.4.2.1 Lenb ncnbitaHus

VcnbiTaHve NpuMeHsT AN onpefeneHns XxapakTepucTuk casura dasbl CurHasia 3/1eKTpoMarHuTHoro
nosis ycTpoicTBa cumTbiBaHus/onpoca. kak ykasaHo B ICO/M3K 18000-3. B npefenax ycTaHOB/IEHHOTO pa-
604ero NpocTpaHcTBa.

5.4.4.2.2 MeToauKa UcnbiTaHns

KannbpoBoyHyto kaTyLwky (cMm. 5.4.2.1) pasmeLiatoT B l060M MecTe paboyero npocTpaHcTBa.

HemoaynnpoBaHHbI 3TaNIOHHbIA ONOPHLIV cUrHan ¢ YactoTolt 13.56 Ml (CUHXPOHU3MPOBAHHbINA Ha Ya-
ctoTe 13.56 Ml ONOPHbIM reHepaTopoM YCTPOICTBA CUMNTbLIBAHUA/ONPOCA) W BbIXOA Ka/IMOPOBOYHON KaTyLu-
KM NOAKIKYAT K (ha30BOMY AETEKTOPY. YCTPOCTBO CUMThIBaHMsi/onpoca A0/MKHO obecneynBaTb OMOPHbIN
CuUrHan ¢ napameTpamu, aHasorMyHbIMU 3Ta/IOHHOMY. XapakTepucTukM ha3oBoro casura oTobpaxaroTcs Ha
COOTBETCTBYIOLLEM ocuunnorpade ¢ Boixoga hasoBoro geTekropa.

5.4.4.2.3 TIpOTOKON UCMbITAHUSA

MpoToKON UCNbITAHNA COAEPXKUT N3MEPEHHbIE 3HAYeHNA (ha30BOro cAsura.

5.4.4.3 Tlpuem mMoAynsauMu Harpyskon (4ns cnpasku)

YkasaHHOe WChnblTaHe SIBNAETCS KOCBEHHbIM UCMbITAHMEM HA CMOCOBHOCTb YCTPOWCTBA CUMTbIBAHUS/
onpoca NpUHUMaTb MUHUManbHbIA CUTHaT OT pagnoYacToTHOW MeTku. B xoge ucnbiTaHna onpeaensioT, npa-
BW/IbHO /1IN YCTPOICTBO CUNTbIBaHMS/oNpoca 06HapyxunBaeT OTBETHYIO MOLYNALMIO Harpy3koin pagnoyvactoT-
Holi MeTku, cooTBeTcTBylOWY0 MCO/M3K 18000-3. MpeanonaraeTtcs, YTo YCTPOMCTBO cuuTbIBaHMA/onpoca
CMoco6HO NPOAEMOHCTPUPOBATL Hadlexallnii npueM nogHecylen(mx) 4actoTel(0T). reHepupyemyto(bix) 1c-
nbiTaTe/IbHOM pPaAnovacToTHOV METKOVA.

OTanoHHasa pagmoyacTtoTHas meTka (cm. 5.4.2.4.2) mMOXeT 6biTb MCNOMb30BaHa BMecTe C MUChbiTa-
TeNbHbIM 060pYy0BaHNEM, NMPUBEAEHHBIM B NPUIOXKeHUN G, B cXeme ANA onpefesieHns YyBCTBUTENIbHOCTU
yCTpOICTBa cunTbiBaHWA/onpoca K MOAYNAUNM HarpysKkoi B npegenax ycTaHOBMEHHOW paboyein obnactu.

OueHKy pesynbTaTa «COOTBETCTBYET/He COOTBETCTBYET» ONpefesnsioT Mo 3HavyeHusaMm, npusefeH-
HblIM B Tabnuue napameTpoB WVMCO/M3K 18000-3. gnA CBA3W pajuoyacToTHONW MeTKM € YCTpPOWCTBOM
cunTbiBaHMUa/onpoca (ccblioyHoe obo3HaveHne napametpa M2-Tag:7). OTpuuaTtesnbHbIi pe3ynbTar ucnbiTa-
HMA MO JaHHOMY KPUTEpMWio He CTOWUT pacLeHuBaTb Kak HeCOOTBETCTBME YCTPOMCTBA CUMTbiBaHUsi/onpoca B
LiesioM, y[I0B/IETBOPSAIOLLErO BCEM OCTasIbHbIM KPUTEPUSM.

5.5 WcnbiTaHns Ha cooTBeTcTBMe MICO/M3K 18000-3, Moga 3 (Mode 3) (o6s13aTenbHas yacTtb ASK)

5.5.1 O6wue nosoxeHns

WcnbiTaHna Ha cooTtBeTcTBue MICO/M3K 18000-3. Moga 3 (Mode 3) npuBefeHbl Ans BCeEX pa3MepoB
pagnoyvacToTHbIX MeToK. [1na ucnbiTaHuii pagmovacToTHbIX MeTok dpopmarta ID-1 no WCO/M3K 7810 wnnm
MeHbLUEero pasmepa BCe M3MepeHus npusefeHbl B NpuioxeHun A. Tpunoxexnne B cnefyeTt npuMeHaTs 4ns
pagnoYacToTHbIX METOK 60/bLUEro pasmepa.

5.5.2 NcnbiTaTenbHoe 060pyA0BaHNe N CXeMbl UCMbITAHWIA

B HacToseM nyHKTe onpegeneHbl ucnbiTaTesibHoe 060pyAoBaHWe WM CXeMbl WCMblTaHuii Ans npo-
BEPKM PYHKLIMOHMPOBaHWSA PajMoyacTOTHON METKU WM yCTPOCTBA CUMTbiBAHMS/ONpoca B COOTBETCTBUM C
MCO/M3K 18000-3. VcnbiTaTenbHOe 060pyAOBaHNE BKIHOYAET:

- KAIMBGPOBOYUHYIO KaTywky (cm. 5.5.2.1);

- KOMMNJIEKT MUCMbITaTeIbHOrO YCTPOWCTBA CcUnTbIBaHUA/onpoca (cm. 5.5.2.2);

- 3TA/IOHHYI0 PaAmMoyacToTHYO MeTKy (cm. 5.5.2.4);

- uncpposoii ocumnnorpad (cM. 5.5.2.5).

TpeboBaHus K ykazaHHOMY 060pyA0BaHWIO NPUBEAEHbLI B CIEAYIOWMNX NYHKTaX.

5.5.2.1 KannmbpoBouHas kaTyLuka

HacToswwmii NyHKT ycTaHaBnmBaeT pasmep, TOLMHY U XapaKTepUCTMKM MeyvaTHo nnatbl kKannbposou-
HOI KaTyLUKu.
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5.5.2.1.1 Pa3mep KannbpoBOYHOI KaTyLUKu

MeuaTHasa nnata KanMbpOBOYHOW KaTyLIKM COCTOWUT M3 NAOLaAKK, BbiCOTa W LUMPUHA KOTOPOW 0603Ha-
YeHbl Ha pucyHke 5. cogepxallieli O4HOBUTKOBYIO KOHLIEHTPUYECKYHO KaTyLLKY, COOCHYI0 C IMHWENR KOHTypa
pajnoyacToTHOW MeTKM.

BHeLwwHWii kpaii
AlnnaTbloaxop

Karylwka caxcb | 1 KOHTaKTbI

PucyHok 5 — lMpumep kannbpoBOYHOI KaTyLIKK

5.5.2.1.2 TonwuHa n maTepmas OCHOBbI Ka/IMGPOBOYHOW KaTyLLUKM

TonwmHa neyartHoit nnatbl fo/mkHa 6bITh 0.76 MM £ 10 %. MeyaTHas nnata Ao/kKHa ObiTh U3rOTOBMEHA
13 AN3NEKTPUYECKOro MaTepuana, Takoro kak FR4 nnu nogo6Horo emy.

5.5.2.1.3 XapakTepucTukn KaTyLukm

KaTylka Ha neyaTHoW nnarte AO/MKHA UMETb OAWMH BUTOK. BHeLHWUIA pasmep KOHTypa KaTyLuKuM A0/DKEH
6bITb TaKMM, Kak NOKa3aHo Ha pucyHke 5. C pagnycamu 3akpyrieHus co.

KaTylika BbINosIHEHA Ha nnare ¢ NokpbITueM n3 meau 35 MkM. LUnprHa [OPOXKM [O/MKHA COCTaBNATb
500 MKkM *+ 20 %. Pa3mep KOHTaKkTOB AO/KEH 6bITb 1.5 Kk 1.5 MMm.

Lyn ocuunnorpada C BbICOKMM BXOAHbIM COMPOTUB/EHMEM (Hanpumep, > 1 MOM. < 14 n®) AoskeH
6bITb MCNOMb30BaH A1 U3MEPEHUSA HANPSHXKEHUS Pa30OMKHYTOW KaTyLiku. Pe3oHaHcHasa yacToTa BCceli yCTaHOB-
Kn (kanmbpoBoYHas KaTyLlKa, coenHUTEbHbIE NPOBOAA U Lyn ocumnnorpada) fo/mkHa 6b1Tb Bbiwe 60 MIu.

5.5.2.2 KomnneKT ucnbiTatenbHOro ycTpoiicTea CUnTbiBaHus/onpoca

KomnnekT wucnbITaTenbHOro ycTpolicTBa CuMTbiBaHWs/onpoca AN U3MEpPEeHUs MOAYNALUKU  Harpys-
KO COCTOMT M3 aHTEeHHbl YCTPOMCTBA CUUTbIBaHMS/oNpoca W ABYX W3MEPUTENIbHbIX KaTyllek: u3Mepu-
TeNbHON KaTylkn A 1 U3MepuTeNbHOW KaTywkn B. VcnbiTaTenbHas ycTaHOBKa NpuBefeHa Ha pUCyHke 2.
M3mepuTenbHble KaTyLWwKW pacnonoXeHbl TakMM 06pasoMm, YTO CUrHan OT OAHOW KaTyLIKW HaxogmuTcs B Npo-
TMBOchase K Apyroid. MoteHymomeTp P1 (50 OM) cnyXuT AN TOYHOIN PEryiMpoBKM TOYKM GanaHca, Korga us-
MepuTeNbHble KaTyLKN He HarpyXeHbl paAno4acTOTHON METKON uau Apyroil MarHUTHON CBA3bl0. EMKOCTHas
Harpyska wyna ocuunnorpacda, B TOM Yncie ero napasutHas eMKOCTb, A0/KHA O6bITb MeHee 14 nd.

MPEAYNPEXAEHWE! EMkoCcTb coeguHeHunin v wyna ocumnnorpada fomkHbl ObiTb CBeAeHbl K MUHU-
MyMy 7151 06ecneyYeHnsi BOCNPOU3BOAUMOCTM Pe3Y/NbTAaTOB UCMbITAHWIA.

5.5.2.2.1 AHTEHHa UCMbITaTe/IbHOIO YCTPOICTBA cunThbIBaHMsA/onpoca

AHTEHHa uCnbITaTeNIbHOr0 YCTPOMCTBA CUMTbIBaHMs/oNpoca Ao/HKHA UMETb AMaMeTp U KOHCTPYKLMH,
COOTBETCTBYIOLIME cxemaM B npunoxeHun C. HacTpoliky aHTEHHbI NPOM3BOAAT B COOTBETCTBUM C METOAMKON,
yKasaHHol B npunoxenun D.

5.5.2.2.2 N3mepuTenbHas KaTtyLuka

Pasmepbl 1 KOHCTPYKLMSA N3MEPUTENbHOW KaTyLLK/ AO/MKHBI COOTBETCTBOBAaTbL CXemMaMm B npunoxeHun E.

5.5.2.3 KoMnnekT ucnbiTaTenbHOro yCcTpoiicTBa cumTbiBaHUsi/onpoca

M3amepuTesibHble KaTyLWKW 1 aHTEHHA UCMbITATE/IbHOTO YCTPOACTBA CUMTbIBAHUSI/ONpOCca AO/MKHbI ObITh
yCTaHOB/EHbI NapannenbHo Apyr Apyry. YyBCTBUTE IbHbIE KaTYLIKM U pamMka aHTeHHbI AO/KHbI ObiTb COOCHbI-
MW. 1 paccTosiHMe Mexay aKTUBHbIMU NPOBOAHUKAMU [O0/HKHO COOTBETCTBOBATL NPUBEAEHHOMY Ha PUCYHKE 7.
PaccTosiHme mMexay KaTyLKO/ UCMbITYEMOro YCTPOiCTBa B 30HE NPOBEAEHUSA UCMbITAHUA U PAMKOW aHTEHHbI
UcnbITaTeNbHOrO YCTPOWCTBA CUNTbIBaHMA/ONpOCca AO/MKHO ObiTb PaBHO PACCTOSAHUIO MeXAY KanvbpoBOYHOM
KaTyLLKOM N paMKoli aHTEHHbI UCNbITATE/IbHOrO YCTPOWCTBA CUMTbIBaHUs/onpoca.
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dis dis

CUMTBIAHWM-
onpoca

PucyHok 7 — KomnnekT ucnbiTaTenbHOro ycTpoiicTBa cumtbiBaHus/onpoca

MpumeuaHune 1— Bo3gywHblii 3a30p asp NoO3BoNAET U3GEXaTb NapasUTHbIX APEKTOB, Takux kak c6oii
HacTpoek npu 6onee 6AN3KNX PACCTOSTHUAX, KN HeonpefeieHHbIX pe3ybTaToB U3-3a LWYMOB U PYTUX BHELIHWUX YCTOBUIA.

MpumeuvyaHne 2— 3HayeHUs napameTpoB, NpuBeAeHHble B Tabnuue A.2. onpeaensaoT ucnbiTatesnibHoe
YCTPOWCTBO CUNTbIBAHUS'0pOCA ANA PAAMOYaCTOTHLIX MeTok hopmata ID-1 nav meHbLliero pasmepa.

5.5.2.4 3TasioHHble pagmMoyvacToTHbIE METKM

OTaNoHHbIE PaANOYACTOTHLIE METKU NMpefHa3HauvYeHbl:

-4N51 NPOBepkM napameTpoB HMin u HP6 ¢ NnoMoLbio yCTpoiicTBa cumTbiBaHusi/onpoca (B yCNOBUSX
Harpyskm Ha pagumoyacTOTHYI MeTKy) W. TakuM 06pa3oM, NPOBEpSA0T CNOCOBGHOCTL YCTPOMCTBA CUMTbIBAHWSA!
onpoca npuBoAUTb B ileiiCTBNE pagnoyvacTOTHYIO METKY;
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- FeHeprpoBaHNA MUHUMAJILHOTO CUTHaIa OTBETHOW MOAYNALMU HArpy3Koi OT pasMoyacTOTHON MeTKM.

5.5.2.4.1 JTanoHHaaA pajuoyacToTHash MeTka A1 UCMbITaHWS MOLLHOCTW YCTpOWCTBa CUUTbIBAHUS/
onpoca

Cxema AN UcnblTaHUS MOLLHOCTM npuBefeHa B npunoxeHun F. [Ons nsmepeHus napameTpos Hmn n
HTaa paccesiHne MOLHOCTM MOXeT ObITb YCTAaHOB/IEHO C NMOMOLLbI0 pe3ncTopoB R1 nnn R2 coOTBETCTBEHHO,
Kak ykasaHo B 5.5.4.1.2. Pe30HaHCHYI0 4acTOTy MOXHO perynnposaTb C NOMOLbI0 eMKocTn C2.

5.5.2.4.2 JTafloHHan paanoyacToTHas MeTka A4/ UCNbITaHWA Ha NPUEM MOZyNsauunM Harpyskoi

Cxema AN5 UCNbITaHUA Ha NPMeM MOAYNSALMW HArpyskoli npueedeHa B npunoxexHun G. Mogynaums Ha-
rpy3koii MOXeT 6bITb BbibpaHa pe3ncTMBHAaA UM peakTuBHas.

DTasIoHHY pPaanMoYvacTOTHY0 METKY KasiMbpyoT Npu NOMOLLY KOMMNJIEKTa UCMbITaTelbHOro yCTpoiicTea
cunTbiBaHua/onpoca cnefyowmm o6pasom:

- 9Ta/IOHHYI0 PaAMoyacTOTHY0 MeTKy pasmellatoT BMecTO ucnbiTyemoro yctpoiictea DUT. M3amepsioT
amnAnTyay curHana MoaynaumMmu Harpyskoi B cooTBeTcTBuM € 5.5.3. Yka3zaHHas amnautyga [o/mkHa cooTBeT-
CTBOBaTb MUHUMA/IbHOWN aMNANTyAe NpY BCeX 3HAYEHUSAX HANPSXKEHHOCTH nona mexay Hmin n HTax.

AMNAMTyAa MOAYNALMN Harpy3Koi fo/mkHa 6biTb N0 MeHbLUen Mepe 10 MB Ans pagmoyacTOTHbIX METOK
C pa3mepamu, cooTBeTCTBYOLWMMMN hopmaty ID-1 nageHTudurkaunoHHbix kapt no NICO; ana pagmo4acToTHbIX
MeTOK ApyrX pasMepoB MUHUMa/bHY0 MOAYNSALMIO HArpy3Koi fO/MKEH yKa3aTb N3roTOBUTENb.

5.5.2.4.3 Pa3mepbl 3Ta/IOHHbIX PaAMo4acTOTHLIX METOK

B npoTokone n3mMepeHuin AO/MKHbI GbiTb NPUBEAEHbI CBeAeHUS 06 3Ta/NoOHHOW pajgvoyacToTHOW MeT-
Ke. ucnonb3yemoii ANs usMepeHuin. Ha pucyHke 8 npuBefeH npumep 3TasIOHHON kapToyHoi meTkn LCO,
pa3mep KOTOpOli COOTBETCTBYET pasmepy UAeHTU(VKALMOHHON KapTbl cornacHo Tpe6osaHuam NCO. cocTo-
Awei 13 06nacTu, cofepxalleil kaTylky, BblcOTa 1 LUMPUHA KOTOPOK COOTBETCTBYIOT TUNY hopmata tO-1 no
MCO/M3K 7810.

Ob6nacTb, ABMALWAACA BHELIHEW N0 OTHOLIEHWNIO K YKa3aHHOW, COAEPXUT CXemy, aMynnpyoLLyt0 Heob-
X0AUMble DYHKLMW pafnoYvacTOTHON METKM, N pacnonaraeTcs Takum 06pasomM, YTo6bl Gblia BO3SMOXHOCTb OCY-
LLLeCTBNATb HACTPOIKY A5 UCMbITAHUIA, ONUCAHHBIX fanee, U YToObl He co3a4aBaTh MOMEX NP UCTbITaHUAX.

BHeLLHWiA KOHTYp KapTbl / Katyuwwka Cxema
MNC6."M3k 7810
topmara ID-1

172 Mm

PucyHok 8 — TNpumep 3TanoHHOR pagnoyacToTHON MeTKM, COOTBETCTBYIOWEH pa3mepy aeHTUUKALMOHHON KapTbl
cornacHo Tpe6osaHuam MICO

5.5.2.4.4 TonwwmMHa OCHOBbI 3TASIOHHON PALMOYACTOTHON MeTK/

TonwmHa paboyein 06nacTy 3TaNIOHHON METKM f0/MKHA 6bITh 0,76 MM £ 10 %.

5.5.2.4.5 XapakTepnCcTukn KaTyLuKkn

KaTywka B paboyeii 061acTy 3TaNOHHOM PafMOYacTOTHON METKM A0/MKHA MMETb NI BUTKOB W A0O/HKHA
6bITb COOCHO C 061aCTbi0 KOHTYpPA.

BHeluHVe pa3mepbl KaTyLwKN f0/KHbI ObITb arxbr.

KaTyLllKy HaHOCST Ha OCHOBY NnevaTHOW nnaTtbl B BUAE MEAHOro MOKPbITUA TONWMHOW 35 MKM. LLinprHa
[OPOXEeK [lo/MKHa COOTBETCTBOBATL WI, LUMPUHA NPOMEXYTKOB MeXAy AOPOXKaMy — Sr.

5.5.2.5 Uwudposoii ocuunnorpad

LindhpoBolii ocumnnorpad fomkeH 6biTb CNOCOGEH NPOM3BOAUTL HE MeHee 100 M/IH BbIGOPOK B CEKYHAY
C pa3pelleHnem He meHee 8 6UT npu onTUManbHOM MacwTabupoBaHuu. Ocuunnorpad AO/MKEH NO3BONAATb
BbIBOAUTb BbIOOPOYHbIE JaHHble B TEKCTOBbIV paiin 418 BbINOSHEHNS MaTeMaTU4yeckmxX U UHbIX onepauuii,
TakMx Kak kagpupoBaHue BblIGOPOUHbIX AAHHbIX C UCMOMb30BAHNEM BHELUHEro NporpaMMHOro obecneyveHus.
Mpumep nporpammel NpuBeAeH B NPUIOXeHun H.
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5.5.3 TlpakTnyeckoe ucnolTaHne — pagnoyactoTHaa meTka

5.5.3.1 LUenb ucnbitaHns

Lienbto ncnbiTaHna ABASETCA onpefesieHne amnauTydbl CUrHana MOoAynsaumun Harpyskoi pagmovacToT-
HOI MeTku B Npegenax 3agaHHoro pabouero guanasoHa Hmin n HTax, kak onpegeneHo 8 UCO/M3K 18000-3,
1 PYHKLUMOHaNBbHBIX BO3MOXHOCTEW paAnovacTOTHOM METKM C MOAyNsumuei Nog n3nyyaembiMu nonsamum, onpe-
JeneHHbIMM B Tabnuue napametpoB MCO/M3K 18000-3. ons CBA3M pagvMoyvyacTOTHOM METKM C YCTPOWCTBOM
cumTbiBaHusi/onpoca (ccolovyHoe o6o3HayveHne napameTtpa M1-Tag:7).

5.5.3.2 MeToguka ucnbiTaHna

3tan 1 Vicnonb3yoT cxemy UCnbiTaHni MOAYNALMM Harpy3Koi, NPUBEAEHHYI0 Ha PUCYHKE 2. U KOMMIEeKT
MCMbITATENIbHOTO YCTPOWCTBA CUMTbIBaHMSA/ONpoca. NPeAcTaBeHHbI Ha pUCyHKe 7.

M3nyyaemas pagmoyvactoTHas MOLLHOCTb, nepejasaeMas pagvodyacTOTHbIM YCUIUTENIEM K aHTeHHe
yCTPOIiCTBa CuMTbiBaHUsi/onpoca. A0/HKHA ObiTh 3afaHa Takum o6pas3om, 4Tobbl o6ecneunTb Co3faHne He-
06X0AVMOro YPOBHS HanpsHkeHHOCTU nona Hmn n Hrax n amnanTtyfbl CUTHAN0B MOAY ALK, OnpefeneHHble
B MICO/M3K 18000-3, B KauecTBe U3MEPSEMbIX C MOMOLLbI KaIMBGPOBOYHONM paMkn 6e3 NpUCYTCTBUA KakKou-
nM60 pagnoyvacToTHOV MeTKW. BbIXOA CXeMbl UCMbITAHUS MOAYNSALUMN HArpy3Kom, yKasaHHbI Ha pUcyHke 6,
noaxnyaloT K undposomy ocuunnorpady. MoteHunomeTp P1 50 OM HacTpamBaloT 418 MUHUMKU3aUMA ocTa-
TOYHOI Hecyll el YacToTbl. STOT CUTHAN JOMKEH ObiTb HEe MeHee yeM Ha 40 4B HWxXe curHana, Nnoay4yaemoro
nyTeM KOPOTKOrO 3amblKaHWs O4HOTO BUTKA W3MEPUTE/IbHON KaTyLUKW.

3Tan 2 VicnbiTyeMyto pafMo4acTOTHY0 METKy pacnosaraiT B yCTaHOB/EHHOM A1 UCMbITYEMOro yCTPOiA-
ctBa DUT mecTe, COOCHO C YyBCTBUTENbHOI paMkoli A. Paano4acToTHbIN YCUINTENb CUTHaNna aHTeHHbl UCTbI-
TaTeNlbHOro yCTPOWCTBa CUMTbIBAHMSA/ONPOCa HACTpaMBaloT Ha HEOOXO0AVMbIV YPOBEHb HANPSXKEHHOCTY NONS.

NMPEAYMNMPEXAEHWNE! CnenyeT nposiBNATb OCTOPOXHOCTb, YTOObl MPUMEHUTb COOTBETCTBYHOLLMI Me-
TOA, CUHXPOHU3ALMN AN MOAYNALMUM HArPYy3KOA Mano amnanTyabl.

M3mepeHns npoBogaT A8 nepefayn CUrHanoB UMMY/IbCHOrO MaHYeCTepPCcKOro Koja C YeTbipbMs Mog-
HeCcyLMMU. UMMY/IbCHOrO MaH4YeCcTePCKOro Koga ¢ AByMs NOAHEecyL MU, UMMYbCHOro koga Munnepa c Bo-
ceMbio nogHecywmumu n FMO ansa yactot 423.75 kI'y (fc/32) n 847.5 (fc!16).

BblaensiioT ABa Uvkia nogHecylwmeli 4actoTbl B ka4ecTBe nNpumepa MOAY/MPOBAHHOIO curHana v 06-
pabaTbiBaloT C MCNONb30BaHNeM npeobpasoBaHnsa dypbe. [na AuckpeTHOro npeobpasoBaHna ®ypbe C Mac-
WTabnpoBaHNeM VCMONb3YIOT TOMIbKO NUKOBbIE 3HAYEHUS CUHYCOUAaIbHbIX CUTHASIOB.

[na Toro utTobbl CBECTU K MUHUMYMY NepexofHble adpdekTbl B Cyyae nepefayu CUrHanos:

- NoAHecyLL el MaHYeCcTepCcKoro KoAa cnegyet nsberaTb Lukna nogHecyLlel nocae HemoayIMpoBaHHOIo
nepvoga:

- nogHecyuein koga Munnepa cnegyet usberatb Lukna nogHecylei nocne gpasoBbix CABUIOB.

[na curHanos FMO nsmepeHus NpoBoAAT B NOC/1€A0BaTENIbHOCTY HE MEHee Tpex SIornyeckmx «0». Ncnosib-
3ya ABa /Iornyecknx «0» Ana n3mMepeHust 1 Uckovas nepsblii noruyeckuii «0» B o6LLeli nocnenoBaTeNbHOCTY.

Pe3ynbTupytolime amMnautyasl BepxHeii 60koBoii nonockl fc* fs u HMxHel 60koBoii nonockl fc -fs gonx-
Hbl NpeBbilwaTe 10 MB gna pagmoyactoTHbIX MeTOK hopmarta naeHtTudurkaunoHHbeix kapT ID-1 no NCO; ans
APYTUX pafmoyvacTOTHbIX METOK MUHUMAa/bHYI0 MOAYIALMIO HArpYy3KOW f0/MKEH yCTaHaBMBaTb U3rOTOBUTE b,

CoOTBETCTBYIOLLYIO NOC/e0BaTe/IbHOCTb KOMaH/, kKak aTo onpegeneHo B VICO/M3K 18000-3. Moga 3
(Mode 3), nocbinalwT Ha YCTPOWCTBO cuMTbiBaHWs/onpoca AN NOMyyYeHUs curHana wav oTBeta Mogynsauuu
Harpyskoi oT pagno4acToTHOW MeTKM.

5.5.3.3 MpoTokon ucnbiTaHmA

MpOTOKON UCMbITAHWA LO/HDKEH COAEPXATb M3MEPEHHbIe 3HAYeHUs amMmnanTyAbl BEpXHeil 60KoBOW Mo-
nockl fc & fs n HuxHel 6okoBoW nonockl fc-fs 1 napameTpbl NPYMEHAEMbIX 31EKTPOMAarHUTHbIX Nonei n
moaynsaumn. OueHka «COOTBETCTBYET/He COOTBETCTBYET» onpefesieHa CefyoWwyMn KpuTeprusamu:

- aMnNAnTyga MoaynauMM Harpyskoi fo/mkHa 6biTb He MeHee 10 MB Ans paAnovacToTHbIX METOK (hopMa-
Ta naeHTUdrKaunoHHon kapTel ID-1 no MCO: gna Apyrux pagnoyacToTHbIX METOK aMnnTyay MUHUManbHOM
MOAYNALMN HArpy3Koli AO/MKEH yKka3aTb U3roTOBUTENb.

5.5.4 ®yHKUMOHANbHOE UCMbITaHWE — YCTPOICTBO CUMThIBaHUsi/onpoca

5.5.4.1 HanpsixeHHOCTb Mo YCTPOWCTBa cUMTbiBaHMUs/onpoca v nepegadya MOLHOCTH

5.5.4.1.1 Llenb ucnbitTaHus

B xofe wucnbiTaHua onpefensiT BeMUMHY HanpsHKeHHOCTU 3NEeKTPOMAarHUTHOro nons, cosfasa-
eMOoro ycTpolricTBOM CUMTbIBaHMA/ONPOCa, C NMOMOLLbI0 €0 aHTeHHbl Ha paboyeil yacToTe B COOTBETCTBUM
¢ MCO/M3K 18000-3. Moga 3 (Mode 3). Takxe UCMONb3YT NOPSLOK NPOBEAEHWUSI UCMbITAHWIA COrNacHoO
5.5.4.1.2 pns onpefeneHvs Toro, 4To YCTPONCTBO CUMTbiBaHMS/oNpoca C YCTAHOBMIEHHOW aHTEHHOW COo3-
JaeT HanpsHXKeHHOCTb 3/1EKTPOMAarHWTHOrO MOMs, He MNpeBbllallWero 3HavyeHus, ykasaHHoro B Tabnuue
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napameTpoB [/19 CBA3U YCTPOWCTBA CUMTbIBAHUsI/onpoca ¢ pagnovacToTHoi MeTkolt no MCO/M3K 18000-3
(ccblnoyHoe o603HaveHne napametpa M1-Int:3 ans HTax n M1-Int:3a gna Win).

B ucnbITaHWM MCNOJb3YOT 3TA/IOHHYI0 PaavoyacTOTHYIO METKY, MPUBEAEHHY0 B npunoxeHun F. ana
onpefeneHns crnoco6HOCTN KOHKPETHOro YCTPOMCTBA CUMTbIBAHMA/ONPOCa A0CTaBUTb A0CTATOYHYH MOLL-
HOCTb K pafno4acToOTHO MeTKe, PacrnooXeHHOW B onpeAeneHHoM paboyemM npocTpaHcTBe.

5.5.4.1.2 MeToguka ucnblTaHus

MopAapok nposepkn HTax

1) MpoBecTn HaCTPOViKy 3Ta/IOHHOI paaMoYacTOTHOM MeTku Ha yactoTy 13.56 MIy,.

MpunmevyaHne — Pe3oHaHCHaA yacToTa 3TaNOHHOW pa,qMO‘-IaCTOTHOVI MEeTKMN n3mMepaeTcsa ¢ nCnosib3oBaHNeEM
aHanusaTopa nmnepaHca wam LCR-meTpa, noAcoefMHEHHOro K kannbpoBOYHON KaTywke. KaTylika aTafoHHOW paano-
YaCcTOTHON MeTKM AO/KHA 6GbMNb pacnosioxeHa Ha paccTosstHUM 10 MM OT KanMbGpPOBOYHOW Tak. YTOObl OCK ABYX KaTyluek

coBnaganu. Pe3oHaHcHasa yactota — 3TO yacToTa, Ha KOTOpOIZ pe3ncTuBHasa 4acCTb U3MepAeMOoro KOMMnJsieKCHOro conpo-
TUBJIEHUA MakKCuMaJsibHa.

2) YcTaHoBUTbL Nepekstoyatens J1 B NosioxeHue b. 4tobbl akTBuMpoBaTtb R2.

3) MpoHecTn 3TasIoOHHYI0 PagnovyacTOTHY0 MeTKy COOCHO C aHTEeHHOW uyepes onpefesieHHoe pabouyee
NPOCTPAHCTBO WUCMbITYEMOrO YCTPONCTBA CUUTbIBAHUS/ONPOCA C MAaKCMMasbHO CKOPOCTbio 1 cm/c.

4) VismepuTb nNajeHve HanpsxeHuss noctosiHHoro toka VDC Ha pesuctope R3 (cM. npunoxexue F) ¢
MOMOLLIbIO BO/IbTMETPA C BbICOKMM COMPOTUB/IEHNEM. [MafeHne HanpsXXeHns He AO/HKHO npesbliaTth 3 B. npu
3TOM pe3unctop R2 fo/KeH 6biTb YCTAHOBAEH Mapasi/ie/sibHO KaTylike L 1 HanpshKeHHOCTb Nons pasHa HTax.

Mopsgok nposepkn HTT:

1) HacTpouTb 3TaNOHHYI0 PaAMoYacTOTHYH MeTKy Ha YyacTtoTy 13.56 MIu.

2) YctaHoBUTb nepeknyatenib /1 B NofioxeHne a. 4tobbl akTuenpoBaTh R1.

3) MpoHeCTUN 3TaNIOHHY0 PaSMOYaCTOTHYH METKY COOCHO C aHTEHHOI Yepes onpeaeneHHoe paboyee npo-
CTPaHCTBO YCTPOICTBA CUMTbIBAHMS/ONPOCA. NOANEXALLEr0 UCMbITAHUAM, C MaKCUMabHON CKOPOCTbio 1 cMm/c.

4) N3mepuTb NageHne HanpsHkeHns NoCTOAHHOIO Toka Yoc Ha pesuctope R3 (cMm. npunoxeHue F) ¢ no-
MOLLbI0 BO/IbTMETPA C BbICOKMM COMNPOTUBMEHNEM. MageHne HanpshXeHns AO/MKHO npeBbiwartb 3 B. npy atom
pesuctop R1 go/xeH 6bITb YCTAHOBMEH B Napasifiesnb KaTylke L n Hanps»KeHHOCTb Noasa pasHa Hmin.

5.5.4.1.3 MpoToKoN ncnblTaHus

MpoToko ncnbiTaHMA fO/MKEH codepxaTb 3HaveHnsa VOC ansa HTT v Wrex B 3afjlaHHbIX ycnoBuax. OueH-
Ka pesyfibTata «COOTBETCTBYBT/HE COOTBETCTBYET» OnpefesieHa 3HaueHnsaMun, NnpuBefeHHbIMK B Tabnmue na-
pameTpoB NCO/M3K 18000-3, ona pafMovacTOTHOW METKM M YCTPOWCTBa cUMTbiBaHUs/onpoca (CCbiIoYHOe
0603HauveHne napameTpa M1-Int:3 ana Hrax n M1-Int:3a gna HTC)).

5.5.4.2 TnybuHa Mogynaumm n curHan

5.5.4.2.1 Llenb ucnbiTaHui

VcnbiTaHve NpoBOAAT C Lefbio onpefeneHns BeNYMHbl TyOuHbl MOAYNAUMM 3N1eKTPOMarHUTHOro
nons, co3gaBaemMoro yCTpoWiCTBOM CUMTbIBAHMS/OMNPOCca. a Takke BPEMEHW HapacTaHua W crnafja curHana un
OTK/TOHEHUI OT 3HAYeHWi, ykaszaHHbIXx B MICO/M3K 18000-3. Moapbl 3 (Mode 3). B npefenax onpefeneHHoro
paboyero npocTpaHcTBa.

5.5.4.2.2 MeToauka ucnoltaHus

KannbpoBouHyl0 KaTyllKy pacrnonaraioT B /I060M MecTe onpefeneHHoro paboyero npocTpaHcTsa, a
BE/IMYNHY yOUHBI MOAYNALUN 1 XapaKTEPUCTUKN CUrHaa onpeaensoT no UHAYLMPOBAHHOMY HamNpsKeHUo
Ha KaTyLlke, 0To6paxaemMoMy ocLumniorpadom.

5.5.4.2.3 NpOTOKON UCMbITAHUSA

B npoTtokon vcnbiTaHusa cnegyeT BkAOYaTb U3MEPEHHYIO BENTMYMHY FTyOUHBI MOAYNALMN A5 3N1EeKTPOo-
MarHuTHOro noss, co3faBaeMoro yCTpoiCcTBOM CUMTbIBaHMA/ONpoca. a Takke BpeMSA HapacTaHusl U cnaga cur-
Hana 1 OTK/IOHEeHWA 3Ha4YeHnii B onpefeneHHoM paboyeM npocTpaHcTBe. OLEHKy pesy/bTara «COOTBETCTBY-
eT/He COOTBETCTBYET» ONpeAensioT No 3Ha4YeHUsM, ykasaHHbIM B Tabnuue napametpos NCO/M3K 18000-3
Moga 3 (Mode 3).

5.5.4.3 Tllpvem moaynsauuv Harpyskow (415 crpasku)

Yka3aHHOe ucnbiTaHue ABASeTCA AONONHUTENbHbIM UCMbITAHWEM Ha NpeAMeT CMoCo6HOCTY yCTpolicTBa
CunTbIBaHMA/onpoca NPUHUMaTh MUHUMasbHBIA CUTHaN OT PaAMoYacTOTHOW MeTKW. McnbiTaHne onpeaenserT,
npasu/bHO /N YCTPOICTBO CUUTbIBAHWUA/ONpOCa NPOU3BOAUT MPrYEM MOAYNALMN HArpy3koW OT pagmoyacTtoT-
HOln mMeTku, cooTBeTcTBytowelr MCO/M3OK 18000-3 Moga 3 (Mode 3). Mpegnonaraetcs, 4To YCTPOWCTBO CUU-
ThiBaHWsi/onpoca MOXEeT NpaBubHO ONpefenuTb nogHecylyo(ne) vyactoTy(bl), co3gaBaemyto(ble) ncnbiTa-
TeNbHOI pafMo4yacTOTHOW METKOIA.
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B npunoxeHun G npueegeHa cxema noakMioueHnst UCNbITaTelbHoro 060pyAoBaHns A onpeaeneHus
UyBCTBUTENILHOCTU YCTPOICTBA CUMTLIBAHUA/ONpOCca K MOAYNALMU HArpy3koii B npefenax onpefeneHHoro pa-
604ero NpocTpaHcTBa.

OueHka pesy/ibTaTta «CO0TBETCTBYeT/He COOTBETCTBYET» ONnpejesieHa CUrHaIoM pPajyoYacTOTHON MEeTKM
C HUXenpuBeAeHHbIMN 3HauYeHUsMU. OTpuULaTeNbHbIA pe3ynbTaT UCMbITaHKs Mo JaHHOMY KpUTEPUIO He cie-

ZyeT pacLeHnBaThb Kak HeCoOTBeTCTBME YCTPOCTBA CHUTbIBAHUA/ONPOCA, B LE/IoM y0B/1eTBOPAIOLWEr0 BCeM
OCTa/IbHbIM KPUTEPUAM.

AMNIUTYAa MOAYNSLMM Harpy3koil fomkHa 6bITb He MeHee 10 MB A/1s pafuoyacToTHbIX MeToK hopma-

Ta UBEHTUMKALUOHHBIX KapT ID-1 no VCO. Ansa Apyrux pagmovyacToTHbIX METOK aMManTyay MUHUMabHOW
MOAY/IAILMN HArpy3Koi A0/MKEH yKa3aTb U3rOTOBUTESb.

17



FOCT P 56914—2016

Mpunoxexne A
(o6sa3aTenbHoe)

YcTaHOBOYHbIE NapameTpbl UCNbITAHWIA U pasMepbl 418 U3MEPEHNS PAAN0YACTOTHLIX METOK
¢opmarta ID-1 no NCO/M3K 7810 nnm meHbllero pasmepa

A.1 O6uwme nonoxeHusa

HacTosee npunoxeHvwe coAepXuUT peKkoMeHAaLNN N0 U3MEHEHUIO HacTPOeK NPK UCNLITAHUAX, eC/TN U3MEPEHUI0
noAnexar paAnoyacToTHble MeTKW, COOTBETCTBYOLWME hopmaty ID-1 unu uMetoLe MeHbLNA pasvep.

A.2 Kanu6poBoyHas KaTyLika

Tab6nuuya Al — Pa3vepbl kKa/IMGPOBOYHON KaTyLIkW, COOTBETCTBYOLW el hopmaTy ID-1 nnn meHbLero pasmepa

OG03HaueHre 3HaueHvie
oa CornacHo yctaHoBrieHHoMy MICO/M3K 7810 gns tuna gopmara ID-1
ob CornacHo yctaHoBneHHoMy MICO/M3K 7810 gns tuna gopmara ID-1
ca 72 MM (2 %)
cb 42 MM (2 %)
co 5 MM (£ 2 %)

Mpumevanne 1— Mnowaab geicTeusa nonsa okono 3000 KB. MM.

MpumevyaHune 2— HawuacTtote 13.56 ML, OPMEHTUPOBOYHbIE 3HAYEHUSA MHAYKTUBHOCTM — 250 HIH 1 conpo-
TnBneHns — 0.4 Om.

MpumevyaHne 33— lMapasnTHaa eMKOCTb LWyna o6bemoMm MeHee 35 NP 06bIYHO 0b6ecneynBaeT pe3oHaHCHbIe
4acToTbl 4715 BCEW YCTAHOBKU Bbilwe 60 MIL.

KannbpoBouHblli (hakTop pa3oMKHyTOW uUenn ANsS 3Toi pamkm pasBeH 320 mB (cp.kB.) Ha A/m (cp.kB.) (4TO
aKBMBaneHTHo 900 mB (pa3max) Ha A»M (cp.kB.)].

A.3 KOMNMEKT UCMbITaTeNbHOrO yCcTpoiicTBa cunThiBaHus/onpoca

Ta6nuya A2 — MNapameTpbl UCNbITaTeNbHOIO YCTPOCTBA CUNTbIBAHMUA/ONpOCa A4S U3MEPEHUS PaAMoYacTOTHbIX
meTok popmarta ID-1 unu meHblLero pasmepa

O603HaYeHVe 3HaueHve, Mv
asp 3
Ix 150
dis 100

A.4 JTanoHHas paguMoyacToTHas MeTka

Tab6nuya A3 — lNapameTpbl 3Ta/IOHHON pagnoyacToTHOl MeTku hopmaTa ID-1 unm mMeHbluero pasmepa

O603HaveHve 3HaveHve
nr 4
ar 72 MM <t 2 %)
br 42 MM (£ 2 %)
wr 500 mkMm (+ 20 %)
Sr 500 mMkMm (+ 20 %)
Mpumevanune — HayvactoTte 13,56 MI'y HOMUHaNbHOE 3HAYEeHUE UHAYKTUBHOCTU — 3.5 MKIH 1 HOMUHaNbHOE

3HayeHue conpoTmeneHns — 1 Om.
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A.5 AHTEHHa UCNbITaTENbHOTO YCTPOCTBA CYMTbIBaHMA/onpoca

Tab6nunuya A4 — Pa3mepbl aHTEHHbI UCNbITATENLHOIO YCTPOICTBA CUMTbIBAHMSA/ONPOCA AN U3MEPEHUs pajmoyacToT-
HbIX MeToK chopmarta ID-1 unm meHbLlero pasmepa

O603HaueH\e napameTpa 3HaueHve, Mm
lya 170
b 170
lyd 150
lyw 1.8

A.6 Cxema cornacoBaHus nmnegaHca

Ta6nuuya A.5— NapameTpbl 3/IEMEHTOB CXEMbI COTIACOBaHUS UMNeAaHca AN U3MEPEHNUS PAAMOYACTOTHBIX METOK
¢opmara ID-1 nnn MeHblUero pasmepa

OG03HaueH1e anemeHTa 3HaueHvie
C1 47 n®
Cc2 180 Mo
C3 33 n®
Cc4 2—27 n®
Re*. 5-4.7 Om (napannenbHo)

A.7 N3mepuTenbHasa katywka

Ta6nunua A.6 — Pasvepbl YyBCTBUTE/IbHON paMKu ANsi U3MEPEHUsI PafM0OYaCTOTHBIX MeToK popmarta ID-1 unu MeHb-
wero pasmepa

O603HaueHne 3HaueHne, MM
lya 170
lyb 170
S3 70
sb 100
rs 10

A.8 dTanoHHas paAnoyacToTHas MeTka ANsl UCNbITaHWS MOLWHOCTU YCTPONCTBA CUMTbIBaHUsA/onpoca

Ta6nuya A7 — NapameTpbl 3TaJIOHHOI PaAnoYacTOTHOW METKM A UCMbITAHUA MOLHOCTU YCTPOCTBA CUMTbIBaHUS/
onpoca

O603HaueHne anemeHTa 3HaueHne
C3 27 no
R1 11 kOm
R2 91 Om
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MpunoxeHne B
(o6sa3aTenbHoe)

PekomeHgauun 4ns ucnbiTaHWii paAnoyacTOTHbIX METOK C pasmepamu,
npesbiwawwmmy gpopmat ID-1 no MCO/M3K 7810

B.1 O6wue nonoxeHus

HacTosiee npunoxeHne coaepxuTt pekomeHaaumm no NU3MeHeHUo HacTPOeK NP UCNbITAHUAX B TOM ciy4vae, ecniu
pasMepbl pagnodyacToTHbIX METOK, nognexawnx ncnblTaHMAM, nNpeBbIWaT pasMep qaopmaTa ID-1.

B.2 KannbpoBoyuHasa kaTyLlika

03. ob:

MeuyaTHas nnata KanMGPOBOYHON KaTyL KU AO/MKHA GbiTb COOTBETCTBYHLLEr0 pasmepa Ans pasMelleHns ogHoro
BUTKa KaﬂMﬁpOBOHHOﬁ KaTyLWKN N KOHTaKTHbIX COGAMHEHVII‘/’L

c3. cb. co:

O,qHOBI/ITKOBaFI KanMﬁpOBOHHaﬂ KaTylwKa A0/DKHa UMEeTb Ty Xe d)OpMy N pasmMepbl, 4HTO N aHTEHHa pa,qVIOLIaCTOTHOI7I
MEeTKHU, no,qne»(au.l,e!?l NCNbITAHUAM.

MpnumevyaHune — MNapasnTHasa eMKOCTb Lyna ocuyunnorpada meHee 25 nd 06bI4HO 0b6ecneynsaeT pe3oHaHCHbIe
yacToTbl AN Bceli c60opkm 6onee 60 MIy ans ca = 81 MM 1 cb = 47 Mm. MapasnWTHas eMKOCTb Liyna 06beMOM MeHee
15 n® 06bI4YHO 06GecneyrBaeT pe3oHaHCHbIE YacTOThl ANs Bceli c6opkn 6onee 60 MIu. ana ca = 125 MM 1 cb = 73 MM.

KannbposouHblii hakTop
KanubpoBoyHbIli (hakTop KC pasoMKHYTOl Lenu Kann6pOoBOYHOW KaTyliKu MOXeT 6biTb BbIYMC/EH CreAytoLnum
obpasom:

ke=p ~Po»mA).

rae KC — kannbpoBOYUHbINA hakTop KannbpoBoUHOIt pamku [A/M (cp. kB.) Ha B (pa3max)];
U0 — MarHuTHasi NpoHMLAaeMocCTb, paBHas 4 - x « 10~7 [B/c/ AM] B cBO6OJHOM MPOCTPAHCTBE;
can — 2 -x «fQ(f0 paBHa pabouei 4yacToTe cMCTEMbl Paano4acTOTHOW ngeHTudmnkaymm [ru);
Ac — nnowajb OfAHOr0 BUTKA KaNMBPOBOYHOW KaTyLIKU, M2.
MHayumpoBaHHoe HanpsikeHne V. Ne(pa3max) B Ka/IMGPOBOYHONM KaTyLlKe BbIUMCAAIOT CAefyowmnm o6pasom:

App =«nT"c-
rae HA  — HanpAXeHHOCTb MarHUTHOTO Nonis (Cp. KB. 3HaUeHue);
VC pp — WHAYUMPOBAHHOE HanpsXeHue B KaMGPOBOUHOI KaTyllke (pasmax).

B.3 KomnnekT ucnbiTaTebHOro ycTpoiicTBa cuuTbiBaHus/onpoca

asp:

Bo3/yLUHbI 3a30p A0/IXEH 6bITh BbIGpaH B3aBUCUMOCTY OT (hopM-(pakTopaycTpoicTBa, NOAMEXALLEr0 UCMbITAHUSIM.
YTO6bl HaWTK KOMAPOMUCC Mexay HebnaronpuaTHbIM 3 (PEKTOM Harpysku 1 UyBCTBUTENbHOCTLIO N3MEpPeHWiA.

Ix

AnnHa kabens komnnekTa ucnblTaTeslbHOrO ycTpoiicTBa CuuTbiBaHWsA/onNpoca AO0/MKHA 6biTb Kak MOXHO 6Gonee
KOpPOTKO M He npeBbllwaTb 6osee Yem B NonTopa pasa pacCTosiHWE MeXAy aHTeHHOI ucnbiTaTenbHOro ycTpoiicTBa
cynTbiBaHMA/ONpoca N U3MepuTesibHbIMW KaTyLuKaMu.

dis:

PaccTosiHme mex/y aHTeHHON ucnblTaTeslbHOro YCTpoicTBa CUMUTbIBAHWA/ONpOCca U N3MepPUTEebHbIMU KaTyLlKamu
[l0/KHO GbITb BbIGPAHO TaK. YTOGbI MOAYNALMS PaAnovyacTOTHOW MeTKU, MoAnexallei ncnbiTaHnsam, 6bina HesHaunTeNbHOM
OTHOCUTENbHO NO3NLUN N3MEPUTENBHON KaTyLIKN.

B.4 OTanoHHas paguoyvactoTHas MeTka

nr

YnCno BUTKOB KaTYLIKM 3TASIOHHOM pagnmoyacTOTHOW METKU AOJ/IKHO 6biTb PABHO YMC/Y BUTKOB PajuoyacTOTHON
MEeTKHU, no,qne)KameVl NCNbITAHUAM.

ar. bc

BHelwHne pa3mepbl KaTyWwKn A0/MKHbI 6biTb paBHbl pa3MepaM aHTeHHbl paAvo4yacTOTHON MeTkM, noAanexaiein mc-
NbITAHUAM.

ur. st

LLinpnHa OPOXKM U NPOMEXYTOK MEXAY LOPOXKaMU 3TAIOHHON paamnoyYacToOTHOW MeTK/ AO/KHbI COOTBETCTBOBATb
pasmepamMm aHTEeHHbI pap,VIOHaCTOTHOVI MEeTKWU, I'IO,CI,I'IE)KaLueVI UCNbITAHUAM.
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B.5 AHTEHHa UCNbITaTENbHOTO YCTPOCTBA CYMTbIBaHMA/onpoca

lya. lyb:

Pa3mep neyaTHON nnaTtbl @aHTEHHbl MCMbITATENILHOTO YCTPOCTBa CuMTbiBaHWA/onpoca Ao/keH obecneumsatb
pa3melleHVe Ha Hell aHTeHHbl UCMbITaTeIbHOro YCTPOoCTBa CUNTbIBAHNA/ONPOCA N CXEMbI COr1acoBaHUs UMMNeaaHca.

lyd:

[nameTp aHTeHHbl UCnbITaTeIbHOrO YCTPOICTBA CUMTbIBaHMSA/oNpoca A0/KeH 6biTb NPMGM3NTENLHO B Ba pasa
60/blUe pa3Mepa aHTeHHbl PaAnovyacToTHOW MeTKW, nogaexatlieii uCnbiTaHUsAM.

lyw:

LLInprHa AOPOXKN KaTyLLKN @HTEHHbI UCMbITATE/IbHOrO YCTPOCTBA CYUTbIBAHUA/ONpOCa JO/KHA 6bITb 4OCTATOYHOM
ANA nepejaun Toka v NojaepXaHus TemMnepaTypHoi CTabuibHOCTU UCNO/b3yeMblX MaTepuanos.

B.6 Cxema cornacosaHus nmnegaHca

PucyHok B.1 — Cxema cornacosaHus nmnegaHca

[06pOTHOCTL aHTEHHbI O ONPEAENOT CEAYOW UM 06pa3oM:

o = *-anlmwo0 1(Rexl* RanlX

rge Lanl — MHAYKTUBHOCTb @HTEHHbI UCMLITATENBHOMO YCTPOCTBA CUMUTBIBaHMS/oNpoca;
SBeX, — BHELLHWIA pe3ncTop, orpaHnynBaloWwnii AO6POTHOCTb aHTEHHbI O;
oig — LUMK/IMYeckas u4acToTa, COOTBETCTBYtLAs pabouyeii 4acToTe CUCTEMbI PafMOYaCTOTHON MAeHTUdMKaLm

(2n « 13.56 MI'u);
— COMNPOTUB/IEHNE aHTEHHbI UCMbITATE/ILHOTO YCTPOCTBA CUYNTLIBaHMsA/onpoca.
[o6poTHOoCTb O Ao/MKHaA 6biTb OrpaHWyeHa, 4Tobbl rapaHTMpoBaTh 3HAYeHUs BPEMEHW HapacTaHusa u cnaja um-
nynbca moaynsaumm, ykasaHuoie 8 MICO/M3K 18000-3 (06b14HO Q <= 30).
CxeMmy corfiacoBaHusi MrnegaHca MOXHO paccuntaTb credyolum o6pasom.

f?ext= Lant'toO/0 -

rae ReKi — BHeLIHWI pe3ncTop, orpaHnymBaoLLmii LO6POTHOCTb aHTeHHbI O;
L.,,t — WHAYKTUBHOCTb aHTEHHbI UCNbITATENBHOIO YCTPOWCTBA CUMTbIBAHMS/ONPOCa;
«0  — 2 -k -fO{f0O paBHa yacToTe cucTembl paano4yacToTHON naeHTudrkaumm. ru);
o — [06POTHOCTb.

3HauyeHnsa emkocTu KoHgeHcaTopoB Cs u Cp paccunTbiBaloT AN o6ecneyeHnss pe3oHaHCcHol yacTtoTbl 13.56 MIy u
cornacosaHusa 50 Om.
Ycnosue pesoHaHca:
Mant' (C*+ CJ m(>0)*= 1.
Ycnosue cornacoBaHus:
((Cs+ CpY Cs) *(Aed + “an!» = "0-

raoe C5 — nocnefosartesibHas eMKOCTb CXEMbl COFacoBaHNs UMNeaHca;
Cp — napannenbHas eMKOCTb CXEMbl COr/1acoOBaHUS UMNeJaHca;
ZQ — umnejgaHc cxembl cornacosaHus. 50 Om.
MpumeyvyaHune — MNogxogdawme KoHgeHcatopbl Cs n Cp HyxJalTCcs B onpegeneHnn makcvManbHO AONyCTH-

MOFO HanpsKeHus (HanpsbkeHue He Bbiwe 200 B Ans aHTeHHbI B COOTBETCTBUM € A.2). Moaxoasiee conpoTusieHune /7ex,
TpebyeT Ha/Muna pe3nucTopa ¢ HU3KOM UHAYKTUBHOCTBLIO U AOCTATOYHOIO YPOBHS MOLLHOCTM (0KOM0 2 BT gnsi nonsi 5 A/m
uokono 10 BTAna 12 A/M B ciyuyaB aHTeHHbI MO NPUIOXEHUIO A).

B.7 N3mepuTenbHasa Katywka

lya. lyb:

MeyaTHas nnaTa U3MepUTEIbHON KaTyL KN f0/MKHA BblTb 4OCTATOYHOrO pasmepa A/si pasMelleHns 04HOBUTKOBOM
N3MepUTENbHOW KaTyLKN 1 NeYaTHbIX KOHTaKTOB,

sa. sb. rs:

Vi3MeputenbHas KaTyLlka Ao/HKHa 6biTb TOM Xe hopMbl U NpuMepHO Ha 1/3 6onee, YeM aHTEHHA PaAMo4acTOTHOW
METKM, NoAnexatyein ucnbiTaHuam.
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B.8 JTanoHHaa pagmoyactoTHas MeTka AN UCNbITAHWA MOLWHOCTH YCTPOCTBA cunTbiBaHUs/onpoca

C3 (cm. npunoxenue F)

3HauyeHre C3 BbIGUPAKT TaK. YTOGbI PE30HAHCHbLIA KOHTYP MOr GbiTb HACTPOEH Ha paboyyl 4YacToTy CUCTEMBI
pagmoyacToTHON ngeHTudmnkaymmn (B 3aBUCUMOCTY OT MHAYKTUBHOCTY paMKu 3TafIOHHOW pagmoyacToTHON MeTK).

Pe30HaHCHYI0 4acToTy 3TaslOHHOW paAnovyacTOTHON MeTKM W3MepPSsIloT C MOMOLLbI aHanusaropa umnegaHca wunu
LCR-meTpa, MOAKMIOUYEHHOro K KannbpoBOYHON KaTywke. KaTylwka 3TaflOHHOV pajnoyvacTOTHOW MeTKM Ao/kKHa 6biTb
pacnonioxeHa Ha paccTosiHuM 10 MM OT U3MEPUTE/bHOW KaTyLLKu TakMM o6pa3oM, 4To6bl 0cu 06enx KaTyLuek coBnagani.
Pe3oHaHCHOV 4acToTOl ABNsSieTCA 4acToTa, MpW KOTOPOI pe3ncTuBHas cocTaBnsAlLWas W3MEpPSemMoro KOMMIEKCHOro
nmnegaHca makcmmasbHa.

R1. R2 (cM. npunoxeHue F)

3HaueHre R1 MOXeT 6bITb YCTAHOB/IEHO B CreAyloLLeil nocnefoBaTe/lbHOCTH:

- HacTpamBaloT 3TasIOHHYI0 pPaAnoyvacTOTHYIO MeTKy Ha 4acToTy CUCTEMbl PajMovyacTOTHON uaeHTudmkauum.
YctaHaBnuBalwT nepekntyatens J1 B NonoxeHwe a. 4ytobbl akTmBupoBaTb R1. 3TanoOHHYH pagMoyacTOTHYH MeTKy
pasmeLaloT BMECTO UCMbITYEMOW METKM B MOJie aHTEHHbI KOMMIEKTa UCMbITaTeIbHOro YCTPOCTBa cumTbiBaHus/onpoca.
YcTaHaBNMBalOT HaMNPsHXKEHHOCTb MarHUTHOrO Mo/ Ha 3HavyeHne Hmin. OCyLeCcTBAAIOT M3MEpPEHNe MarHUTHOro nons c
noMOLL b0 KanM6pOBOYHOW KaTyLKKW, PacrnosioXeHHOW Ha 06paTHOW CTOPOHE OT KaTyWKW aHTeHHbl WCMbITaTe/lbHoro
ycTpoiicTBa cunTbiBaHusa/onpoca. HactpamBaT R1 Tak. UTo6bl LOGUTHCA 3HAYEHUS NAafEeHUsA HanpsixeHnsa Vaq = 3 Ha
R3. n3mepaemMoro ¢ NoMoLib0 BO/IbTMETPA C BbICOKUM COMPOTUBIEHNEM.

3HauyeHre R2 MOXeT 6bITb YCTAHOB/IEHO B C/ieAyloLLeil nocnefoBaTelbHOCTH:

- HacTpamBaloT 3TA/IOHHYI0 PaAMOYaCTOTHYI0 METKY Ha pabouyoyacToTy CUCTEMbI PAAMOYACTOTHON AEHTUMKaL K.
YcraHaBnuBalwT nepekntyatens J1 B nonoxeHwe b. 4ytobbl akTMBMpoBaTb R2. 3TanOHHYK pagModyacTOTHYH MeTKy
nomewialT B MECTO, MpejHasHauyeHHoe A1 UCMbITaHWA PaguovyacTOTHON MeTKM B MOJie aHTeHHbl KOMMekTa
UCMbITATENbHOTO YCTPOCTBA CUMTbIBaHMS/oNpoca. YCTaHaBIMBaOT HAMPS)XEHHOCTb MarHMTHOrO Noss Ha 3HayeHne Hlrax.
BbINOAHAT N3MEpPEHMEe MarHMTHOrO Nos C MOMOLLbIO0 YYBCTBUTE/IbHOV pamMKu, pacnonoXeHHo Ha 06paTHO cTopoHe oT
paMKkn aHTEeHHbI UCMbITaTeNIbHOTO yCTpolicTBa cuuTbiBaHMsi/onpoca. HacTpamBatoT R2 Takum o6pa3omM, 4TO6bl A06UTbLCA
3HavyeHnsa Yoc = 3Vdc. npoBoAs nsmepeHns Ha R3 ¢ MoOMOLLbi0 BO/IbTMETPA C BbICOKWM BXOA4HbIM CONPOTUBAEHUEM.

R1 1 R2 po/kHbl UMeTb NOAXOASLWMA HOMUHAN, YTOGLI NoNyunTb Voc = 3Y,*.. MoTeHUnoMeTp AO/KEH UMETb
He3HaunTe/lbHble pasmepbl, YUTO6bI NapasuTHas eMKOCTb 6bla MUHUMasIbHO.
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MpunoxexHune C
(o6a3aTenbHoe)

AHTEeHHa ncnolTateNbHOro yCTpOf/‘ICTBa CLIVITbIBaHVIFI/OI'IpOCa

C.1 3ckus, Bk YA KNI cXeMy cornacoBaHusa umnegaHca

3ckn3 BbINONHEH Ges yuyeTa macwTta6a LIMpuHa AOPOXKM KOHTypa pamku aHTEeHHbl BxA/(3a MCK/IOUEHMEM CKBO3HbIX OTBEPCTMIi
nnatbl). HaunHas ¢ MecTa pa3mMel|eHUs CXeMbl COTIacOBaHNA UMNejaHca, Yepes Kaxable 45’ NPpUCYTCTBYIOT CKBO3Hble Nepexofbl Yepes
nnaTy. MeyaTHas niata: ABYCTOPOHHSAN C MEAHbIM NOKPbITUEM TOMWMHONK 45 MKM Ha OCHOBe U3 MaTepuana FR4 ToNWWHOW 16 MM

PncyHok C.1 — 3cKn3 aHTeHHbI UCNblTaTeIbHOro YCTPOiicTBa CUMTbIBaHNA/0NpOCA. BKIOYAA CXEMY
cornacosaHus umnegaHca (Bug cnepeamn)
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PucyHok C.2 — YepTex aHTEHHbI UCMbITATE/IbLHOTO YCTPOCTBA CUUTbIB3HUSI/onpoca (BUA c3aau)

MpumeyvyaHune — TleyaTHble NNaTbl U/MNN TOTOBbLIE UCMbITATE/bHbIE 06Pa3Libl MOTyT GbITh NONYYEHbI Yy Cneay-
I0LWUX OpraHn3aumii:

Austrian Institute of Technology

Giefinggasse 2

1210 Vienna

Austria

Tel.: +43/(0)50 550-0
Fax: +43/(0)50 550-6666
E-mail: techbase@ait.ac.at

Nnnn U3 gpyrux UCTOYHMKOB.

C.2 Cxema cornacoesaHua nMmnepgaHca

MmneaaHc aHTeHHbl R 7. Lant cornacyeTcs € BbIXOAHbIM MMMeAaHCOM (DYHKLMOHaNbHOro reHepartopa (Z = 50 Om)
C NMOMOLLbI0 CXeMbl cornacosaHus (cm. ganee). Kongercatopsl C1. C2 1 C3 umeloT UKCUpoBaHHble 3HaveHus. dasa B
BbIXOJHOV LLleN CXeMbl COr1acoBaHWA [TOKET ObITb yCTAHOB/IEHA C MOMOLLIbIO NepeMeHHoro kongeHcatopa C4 (cm. A.6 1 B.6).

MPEAYMPEXAEHWE! CnegyeT npuHATb Mepbl NPegoCTOPOXHOCTW B OTHOLLIEHUN MaKCUMasIbHOTO HanpshXeHns
Ha KoHAeHcaTopax Cl. C2. C3 u C4. a Takke MakCMManbHOl MOLLHOCTY paccesiHus Ha pe3nctope Hexl B Tom cnyvae,
€C/N pafMoYvacTOTHbIe METKM COOTBETCTBYOT chopmarty ID-1 no MCO/M3IK 7810 unu nMeroT MeHbLUWii pa3mep, a aHTeHHa
MCMbITaTeNbHOrO YCTPONCTBA CUMTbiBaHMA/onpoca cooTBeTCTByeT A.5. MOryT 6biTb JOCTUrHYTbI NpefesibHble 3HauYeHus
HEKOTOpbIX NapaMeTpoB:

- 200 B HanpsikeHusa ANA KOHAEHCATOPOoB:

- NpuMepHo 2 BT mowHocTn paccesHuns Ha ReKlana nonsa 5 A/m;

- npumepHo 10 BT MowHOCTK paccesHus Ha ReXans nona 12 A/m.

JInHeliHbIli HacTpauBaeMblid BbIXOA C HU3KUM MokasaTtenem uckaxeHuin (50 Om) 3afalollero reHeparopa LO/MKEH
6bITb CNOCO6EH M3nyyaTb CUrHabI CO CeAyloWMN napameTpamm:

- rny6uHa MoaynsauMm fomkHa 6bITb HACTPaMBaemoii B AnanasoHe oT 10 % a0 30 % 1 o1 95 % Ao 100 %. BeixogHas
MOLLHOCTb J0/KHa 6bITb HACTPaBaeMoli, 4To6bl CO34aBaTh HANPSHKEHHOCTb 3/IEKTPOMArHUTHOrO N0/, COOTBETCTBYIOLLYIO
ykazaHHoii B MCO/M3K 18000-3. CnepyeT yuuTbiBaTb NPOAO/KUTENLHOCTL AeCTBMA nonell 3a npegenamu pa6oueit
obnacTtu.
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PucyHok C.3 — Cxema cornacoBaHus umnegaHca
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MpunoxexHne D
(cnpaBoyHoe)

HaCTpOVIKa AHTEeHHbl UCnblTaTe€/IbHOTO yCTpOVICTBa chTuBavalonpoca

Mpoueaypy cornacosaHns MNefaHCoOB aHTEHHbI M 3aal0LLero reHepatopa NpoBOAAT B iBa aTana, npeAcTaBieHHbIX
Ha HVXeykas3aHHbIX pUCyHkax. [locne BbINOMHEHNA 4BYX 3TanoB MpoLeAypbl HACTPONKM 3afaloLmnii reHepaTop CUrHanoB
AoMmKeH 6bITb NOAKMOYEH K BbIXOAY aHTEHHbI 418 NPOBEAEHNS UCTbITaHWNIA.

Ortan 1

YcTaHaBNvBalT BbICOKOTOUHbIV pe3nctop 50 Om = 1 % (Hanpumep, pe3uctop BNC conpotueneHnem 50 Om) B
CUTHA/IbHYI0 JIMHUIO MEeXAY BbIXOAOM reHeparopa CUrHasioB v pa3beMOM aHTeHHbI. [TogkayaloT wynsl ocuuanorpada
C [ByX CTOPOH K nocnefoBaTesibHOMY 3TasloOHHOMY pesuctopy. Ocuunnorpad oTobpaxaeT durypy Jluccaxy. Korga
yCTaHOB/EH pexum YSX eHepaTop CUrHanoB YCTaHOB/IEH B PEXUM:

- thopma curnana: cuHycouganbHas.

-yacTtoTa: 13.56 MIu;

- amnauTyga: 2—5 B (cp. kB.).

K BbIXO4y MOAKIKOYAKT BTOPOI BbICOKOTOUHbIA pe3ncTop 50 Om +/- 1 % (Hanpumep, cornacytouwmnii peauctop BNC
conpotusnexnnem 50 Owm). yn ocuynnnorpada, nogknoyaemMblii napanienbHo BbIXOAHOMY pasbeMy, UMeeT HebOoNbLUYI0

napasuTHyl0 eMKoCTb KannbpoBoyHas eMKoCTb B NnapasnnesibHOM MNOAKIIYEHNN C 3Ta/OHHbIM PE3NCTOPOM
KOMMeHcupyeT eMKOCTb 30HAa, ecnu = Cp”". EMKOCTb 30HAa CKOMMeHcHpoBaHa, korga durypa Jlinccaxy 3aMkHyTa
(B NNHWI0).

NMPEAYMPEXAEHWE! Kabenb 3a3eMneHns fO/MKeH NPOXoAuTb PSAOM C LLyNoM, Y4To6bl n3bexarb HaBOAOK Ha-
NPSXeHW A OT MarHMTHbIX Nonei.

OTtan 2

Mcnonb3ys Te xe 3HaYeHns HavasbHbIX YCTAHOBOK, YTO U Ha 3Tane 1, Ha aTane 2 cornacyioLLylo Lenb nogkawoyarT
K BbIXOAy aHTeHHbl. KoHaeHcatop C4 aHTeHHbI UCMOMb3YIOT 415 NOACTPOVKM dhasbl B Hyfb.
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MpunoxexHune E
(o6sa3aTenbHoe)

M3mepuTenbHaa katylwka

E.1 OCKM3 N3MEPUTENbHON KaTyLKu

PucyHku npusepaeHsl 6e3 yuyeta macwTtaba. LWupuHa A0pPOXKN KOHTypa uamepuTenbHoil kaTywkn 0.5 um t 20 @&3a ucknyeHnem
CKBO3HbIX OTBEPCTUI NnaThl). Pasmepbl XaTyl K 3aBUCUT OT BHELWHUX Pa3MepoB PaanoyacToTHOW MeTku. MeyaTHas nnata, ABYCTOPOHHAS
C MeAHbIM NOKPbITUEM TONWMHOWK 45 MKM Ha ocHOBe M3 mMaTepunana FR4 TonwunHoi 1.6 Mm.

PucyHok E.1 — 3cku3 nameputenbHbIX Katywek a n b

MpumeuyaHune — lMeyaTHble NAaTbl U/WN TOTOBbIE UCMbITATE/bHbIE YCTAHOBKN MOrYT 6GbITb MOMYYeEHbI B Cle-
AYOLKUX OpraHn3auusax:

Austrian Institute of Technology

Giefinggasse 2

1210 Vienna

Austria

Tel.: +43/(0)50 550-0
Fax: +43/(0)50 550-6666
E-mail: techbase@ait.ac.at

Nnn U3 gpyrux UCTOYHMKOB.
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KOMMNAeKT N3MepUTENbHOW KaTyLLKK
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Mpunoxenne F
(o6sa3aTenbHoe)

STanoHHas pagno4acTtoTHada MeTka Ana UsmMmepeHms MOWHOCTU yCTpOVICTBa C‘-IVITbIBaHVIFI/OI'IpOC&

PucyHok F.1 — lMpuHuMnnanbHas anekTpuyeckas cxema 3Ta/IoOHHO pa,qVIO‘-IaCTOTHOVI MEeTKMU
CnunCcoK 3/IeMEHTOB.

Ta6nuya F.1— 3nemeHTbl Ha pucyHke F.1

SnemeHT 3HaueHve

L (pamka) Cwm. 5.3.2.4.5

C1 Mapa3sntHas eMKoCTb <5 nd

c2 2...10n®

C3 PerynupoBka pe3oHaHca, B 3aBucumoctvt ot L (cM. A.8 n B.8)

Cc4 10 HO®

D1.D2. D3. D4 Cwm. xapaktepucTtukm B Tabnuue F.21l (BAR 43 nnu aHanor)

R1 3HaveHue, onpegensiwouiee yposeHb 3 B ANS MUHUMANbLHOW HanpshKEHHOCTU paboyero nons
paguoyacToTHO MeTkn (cMm. A.8 — ANsA pajgMovacToTHbIX METOK pasmepa, COOTBETCTBYIOLLEro
dopmarty ID-1, nnn meHbLliero pasmepa; B.8—ana pagnoyactoTHbIX METOK pa3mepa, NpeBbIlaLLero
topmart ID-1)

R2 3HaueHune R2. onpegensiollee ypoBeHb 3 B Yoc ANns MakcuMasnbHOU HanpshkeHHocTn paboyero nons
paano4acToTHON MeTkmn (cM. A.8— AnA pagmo4acToTHbIX MeToKpa3Mepa, CooTBeTCTBYoLWero hopmary
ID-1. unuM MeHbluero pasmepa, U B.8 — pana paguMoyacToTHbIX METOK pasmepa, npesbillaloLwero
topmart ID-1)

R3 100 kOM

Ta6nuya F.2— OcHoBHble xapakTepuctuku D1, D2. D3, D4

O603HaueHus YCNnoBusi UCMbITaHW NpK 25°C Tun MakcmasbHbIi EavHnua

IF=2MA 0.33 B

C = 8 7 no
F=1Mry

tn IF= 10 mA 5 HC
/, =10 mA
C-1-A

VF — npsiMoe nNafieHne HanpskeHns:

VR — ob6paTHOE HanpsXeHue;

I — TOK B NPSAMOM Hanpas/ieHuu;

Ir — 06paTHbIii Tok;

i — BpeMs 06paTHOro BOCCTaHOB/EHUS;

o, — 06paTHbIl TOK BOCCTAHOB/IEHUS;

T — Temnepartypa nepexoaa;

F — YacToTa;

C — eMKOCTb nepexoga.

B NCO/M3K 18047-3 ownb0YHO NpuBefeHa ccblfika Ha Tabnuuy F.2.
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MpunoxeHune G
(cnpaBoy4HOE)

OTasioHHas pagnodyacTtoTHada MeTKa Ansd npunema moaynaynn Harpy3K017|

YCTaHOBKM CNey0LMX 3/1eMEHTOB A1l HE06X0ANMON AMYNSALUN:

SnemMeHT DyHKUNSA BenunuunHa
C2 MopcTpoiika pe3oHaHca 3asucut ot L
Cmodl, Cmod2 EmMkocTHaa moaynsums Mexgy 3.0 n 120 n®
Rmodl. Rmod2 PesunctnBHas moaynauyus Mexgy 100 Om u 2 KOM

CnncoK 3NemMeHTOB:

3nemeHT BennumHa
R1 CornacHo npunoxexuto F pucyHok F.1
R2 CornacHo npunoxeHuto F. pucyHok F.1
R3 100 kOm
D1.D2.D3. D4 CornacHo npunoxenuto F. Tabnuua F.1
L Cwm. 5.3.2.4.5
C1l Mapa3nTHas emMKocTb < 5 nd
c3 CornacHo npunoxeHuno F. pucyHok F1
C4 10 H®
N1.N2 N-MOS TpaH3ucTOp ¢ Manoil napasMTHOW em-

KOCTbl0. Hanpumep 74HCO3

PucyHok G.1 — TMpuHUMNnanbHas 3nekTpuyeckas cxema 3TasioHHON PaanovacToTHON MEeTKM A/ UCTbITaHUSA
MOZYNALMMN Harpy3Koii
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Mpunoxexnne H
(cnpaBoyHoe)

Mporpamma Ansa oueHKn guana3oHa

[aHHas nporpamMmMa, HanucaHHas Ha a3blke C, SIBNSeTCA NPMMEPOM BblYMCIEHUA MarHUTyAbl CNekTpa oT pagmo-
YaCTOTHOI MEeTKM.

o K Kok eky eken Kk Kkkok kok ky o
/* .. prOgxato calculates the Courier coelhcients *x
/*¢+ ol load modulated voltage ol a tag e %/
/*** The coelhcient are calculated £or the lIrequency *kx [
[*** Carrier: 13.5600 KHz *eo*/
[*& Sub-carrier: 423.75 kHz/ 484.286 kHz ki
[*xx see fdehne K..PSUB: 32 28 e */
[**e Upper sideband: 13.9838 MHz / 14.0443 MHz xFxxf
[**» Lower Sideband: 13.1363 KHz / 13.0757 KHz *e*/
[*** Input: xxx ]
/**« Pile in CSV Format containing a tab.e ol two xkx |
[*** columns Rime and test In. output voltage vd, clause 7)*»*/
Nkkx *.*/
[*e* data lormat ol input-hie: rex/
[*ee *o% [
/*¢+ - one data-pomt per line: *xx ]
[*%>» {time!seconds;. sense-coil-voltageivoltsj) oo/
/*#+ - contents m ASCIlI, no headers xHx |
/*¢* - date-points shall be equidistanttime oo/
/*e+ - minimum sampling rate: 100 KSamples/second *e*/
/*¢* - modulation wavelorm centred *y*/
A X Rax. tolerance: hall ol sub-carrier cycle! e %/
/*** *.»/
[*&e 'screen-shot ol centred modulation-wavelorm e/
[*** with 8 sub-carrier cycles*: *kx |
/*** ***/
[*** XXXXXXXXXX XX XX XX XX XX XX XX XXX XXX XXXXXX <

[*»* XXXXXXXXXX XX XX XX XX XX XX XX XXX XXXXXXXXX *e*/
[*e* XXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXKXXXXXXXXKXXX XXX XXX XXX *x*]
[**e XXX XXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX X XXX XXX XXX rrx
I* e XXXXXXXXXXXXXXXXKXXXXXXXXKXXXXXXXXXKXXXXXX XXX XXX XXX XXXX  *x*x ]
[ **« XXX XX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X XXX XXX XXX *xx
[*x* XXXXXXXXXX XX XX XX XX XX XX XX XXX XXX XXXXXX xE
[*** XXXXXXXXXX XX XX XX XX XX XX XX XXX XXX XXX XXX *e*/

[*»e C C =mmmmmmmmm e e *»*/
/*¢* example tor spreadsheet lile (start mnext line!: %/
[*** (timet (voltage! *kx |
/*¢* 3.00000e-06 . |.o00 «*»/
[*** 3. 00200e-06 , 1.01 xkx
[*** xRk ]

/*¢+ RUN: Xcdtst7 ;hlenamell.csv5 __ (Rename!.csvj i e/

¢include <stdio.h>

¢include cconio.h*

¢include <string.h>

¢include <math.h>

sdeluie XX SAMPLES 5000

edehne N FSUB 32.0OF /» sidebands: 13.9838 KHz / 13.1363 KHz (mode 1.3! */
/* tdeiine K.FSUB 28.0F /* sidebands:14.0443 KHz / 13.0757 KHz (mode 1! */
/* edehne N. FSUB 16.0F /* sidebands:14.4075 KHz / 12,7125 KHz (mode 3! */
float pi; [* pi=3.14__ ]
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/* Array for Lime and sense coil voltage vd“/
float vtime[MAX SAMPLES); /* Lime array */

float vdIMAX SAMPLES); /= Array tor ditterent coil voltage */
/> Read CSV File Function kel 4
*ney
[*** Description: Fxxf
/**e This function reads Lhe table of Lime andsense coil **e/
/e * voltage from a File In CSV Format “oxf
[*%e *k g N
[*** Input: filename xxf
*ko [
/c* Return: Number of samples (sample Count) heiai7 4
/**e 0 if an error occurred **e/
y-A—k* -ln\-—k/
[*** Displays Statistics: ekia4
/*** ***/
Y Soioid Filename, SampleCount, Sample rale. Max/MinVoltage **ef

Y ek D S T L e D T I Citiaiaiaia

int readcsv(char* fname)

t float a,b;
float max vd,min vd;
int i;
FILE “sample file;

y************ open File ****xskhdkkdkkhhhhhhhhhh , hxkhhhhhxk kg [

if (Istrchr(fname. ~.%)) sLrcat(fname, “.csv');

if ((sample file = fopen(fname, "r'")j == NULL)

printf (“Cannot open input file %sAn", fname);
return O;

}

y**» ********#***************»*******k**********************/

Via

Read CSV File */

y***« ****» ******************»************************k****ky

max vd=-le-9F;
min?vd=-max vd;
i=0;

while (Ifeof(sample file))

{
it (i>=MAX SAMPLES)

printf(""Warning: File truncated 1'\n");
printf(*'To much samples in file %s\b\n",fname);
break;

%%cant(sample File,"%f,%A\n", id, ib);
vtimeli) = a;

vd)i] = b;

it (vd[i)>max vd) max vd=vd)i);

if (vd)i]anin.vd) min vd=vd)i);

i+

)
fclose(sample -file);

3iSpidys statistics

y y
printi ¢ \n \ri');

FOCT P 56914—2016
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printl ( *\nStatiStICS: \n*I;
printl(* Filename
printl{* Sample count:

%s\n*_Iname) ;
%d\n*,i1?

pnntl(* Samp-e rate 41.01 XHz\n*, le-6/(viim eii--vLim eC0i)) r
print!. (« Kax(vd! 44 0£ mV\n*max vd*1000!;
print!(* Xm(vd! 44.01 mV\n*min vd*1000!;
return 1i;
)/» *» eeeececeer » *e ReadCsy e» sece*e & o*x*er]
[** e DFT Discrete Fourier Translorm *E
Joxx %%
Jo» * Description:
[o* e This lunction calculate the Fourier coelhcient
I.o** * ok x )
I**» Input: Number ol samples
[e»* Global Variables: *oxox ]
y *a»
[*» Displays Results: *oxx
y ...
[*** Carrier coetttcient * ok ok [
Yoo Upper sideband coelhcient *x k]
[*** Lower sideband coelhcient *ox
y .
void dlt<int count!
lloat cO real.cO. imag.cO abs.cO .phase;
float cl real,cl imag,cl abs,cl.phase;
float c2.,real,c2 imag. c2..abs,c2 phase?
oni N data,center.start,end;
float wO.wu.wl;
int 1;
wo=(float!<13.56e6*2 Ol pi; I carrier 13.56 MHz =/
wu= (float! 1.0-1.0/N FSUB! ewO; / upper sideband 13.98 MHz </
wl= (float! (1.0-1.0/N FSUB!+wO; /* lower sideband 13.14 MHz */
CO real=0 /« real part ol the carrier lourier coelhcient */
cO imag=0 /* imag part ol the carrier lourier coelhcient */
cl real=0 / real part ol the up. sideband Ilourier coelhcient
cl imag=0 /* imag part ol the up. sideband lourier coelhcient
C2 real=0 /e real part ol the lo. sideband lourier coelhcient
C2 imag=0 /* imag part ol the lo. sideband lourier coelhcient
center=(count-11/2; /* center address */

/*e***e***e gsjgnal selection

1* Number o£ samples tor
N data= (int! (0.5-2.0*N
/* Note:

start=center-(int!(N.data/2.0-0.5)?

end=start-K data-1;

two sub-carrier

FSUB/ (vtim e;2;-vtim e
(vtimeC2)-vtimeCl!! are the scope sample rate */

periods

nrIihrkhkhkkghotkoot ook oot eatkek/

o/

:i-1/13.56e6F] ;

o/
o/
o/
o/



/*******************

for ( i=sLart; i<=end; i++)
{
cO real=cO real+vdli]* (float) cos (WO*vtime(il);
cO imag=cO imag+vd[i]*(Float)sin(wO*vtime[il);
cl real=cl real+vdli]*(noat)cos(wu*vtimetil)r
cl imag=cl imag+vd [i ]* (Float)sin(wu*vtimelijJ;
c2 ieal=c2 real+vdli] *(rioaL)cos(wl*vtime(il);
c2 imag=c2 imag+vd[i]*(Float)sin(wl*vtimetil);
}

Fokk ok ok ok ok ok ko k ok ok ok ok ok ok ok ok k DPT SCAl@ *+tprerptarstansnarsnanrtnary

cO real=2_0F*cO .real/(float)(N data);
cO Imag=2.0F*cO imag/(noat)(N data);
cl real=2.0F*el real/(float)(N data);
cl imag=2 .OF*cl. imag/(float) (\, data);
c2 real=2_0F*c2 real/(float)(N .data);
e2 imag=2.0F*c2 imag/(floaL)(N data);

[rrxkxyxxxxky n«*e absolute fourier coefficient

cO abs=(floaL)sqrt(cO real*cO real + cO imag*cO imag);
cl abs=(float)sqrt(cl real*cl real + cl imag*cl imag);
c2 abs=(float)sqrt(c2 real*c2 real + c2 imag*c2 imag);

[k ok phase of fourier coefficient i SE XV
cO phase=(noalL)atan2(cO imag,cO real);
cl phase=(float)atanz (cl imag,cl real);
c2 phase=(floaL)atan2(c2 imag,c2 real);

fryFrpykkhy khy ok ResulL Dlsplay Ky kekkkokkkkkkok oXoky kok* [

printf("\n\nResulLS: \n");

printf("Carrier ;
printf("Abs: %7.3fmV ",1000*c0 abs);
printf("Phase: %3.0fdeg\n",cO phase/pi*180);

printf("Upper sideband ");
printf("Abs: %7.3fmV ",1000*cl abs);
printf(“Phase: %3.0fdeg\n",cl phase/pi*180);

print!("bower sideband ");
printf("Abs: %7.3fmV ",1000*c2 abs);
printf("Phase: %3.0fdeg\n\n",c2 phase/pi*180);

p£ (.\n*** kkkkkkkkkkkkk ****************.***.***.***..*\II*) :

return;
}/..-....-.-..--.. gfjfj DFT *eex*koxkkgkhkg/

R AxRF KKK KKK KKK KKK IKEIKHIKAK KK HKK I KKK KKK KKK KKK I KKK K h kK [

[*** MAIN = L i/
LR RS R R LSRR ER SRS E SRR EE RSy
1

int maintunsigned short paramCount,char *paramListU)
(

char fnamel256];

unsigned int i,sample, count;

pi = (floaL)atan(l)*U; /* calculate pi */

p£|n ti("\n***********************************************\ri")-
printf("\n**** tag Test-Program *EEE\N ")
printf("\n****  Version: 1.1 JUL 2000 *¥xxx\n");

H “ "y .
prin tf( VN X khkkkkkhkkkkkkk kkkhkhkkkkkkkhkhkkkk kX kkkk Kk k x|\ )Y
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y**» ¥ » *.» . * Mo :npU. Parameter LR el Dbl Sebehel 2P
it (pararrCount==I»

;{Jrintl(*\nCSV File name :e»;

scan! (*%s* .tname» ;

il (istrchr (tname, . " » «treat(lname, e.csv*»;
it (! (sample.count=readeav(tname»» return;

dttisample count»;

else

;_**”****«>.. ;nput Parameter LOOp Frkkkkxxkokkxkkkkx [

tor (1=1;KparasCount;i--»»
strepy(thname.param LlIst»;
It (cstrchr(tname, m. )) strcat(tname, ".csv'l;
it <:(sample count=readcsv!tname»»» break;

dlt(sample count»;
>

return; )
End xain
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Tab6bnuuya AOAN

O603HaYeHVe CCbIIOYHOTO MeXayHa-

pogaHoro

ISO/IEC 7810

ISO/IEC 18000-1
ISO/IEC 18000-3
ISO/IEC 19762-1

ISO/IEC 19762-2

ISO/IEC 19762-3

ISO/IEC 19762-4

ISO/IEC 19762-5

FOCT P 56914—2016

MpunoxexHune JA

(cnpaBo4HoE)

CBefleHNss 0 COOTBETCTBUU CCbINTOYHbIX MeXAayHapo4HblX CTaHO4apTOB
HauynoHabHbIM CTaHAapTam

CreneHb
cooTBeT-

CTaH, Ta
Aap cTBuA

0T

0T

oT

0T

0T

O603Ha4eHMEe N HAMMEHOBaHNE COOTBETCTBYIOLLETO HALMOHAILHOMO
cTaHaapra

FOCT P NCO/M3K 7810—2006 aKapTbl naeHTU(UKALNOHHbIE.
Pur3nyeckne xapakrepucTnkn»

t

FOCT P UICO/M3K 19762-1—2011 «MH(OpMaLMOHHbIE TEXHOSO-
rmn. TexHonornm aBTomaTnyeckoii ngeHTudmkauum n céopa gan-
HbiXx (AVIC[). F'apmMoHM3npoBaHHbI cnosapb. YacTb 1. O6wme
TepMuHbl B 06nactn AUCO»

FOCT P NCO/M3K 19762-2—2011 «WHdopmMaunoHHble TeXHO-
norun. TexHonorum asToMaTUYecKol naeHTudukauumn n céopa
AaHHbIX (ACA). TapMOHM3UPOBaHHBI cnoBapb. YacTb 2. OnTu-
yeckne HocuTenu aaHHbix (OHO)»

FOCT P NCO/M3K 19762-3—2011 «WHOpPMaLMOHHbIE TEeXHO-
norun. TexHonorum asToMaTUyeckoll naeHTUdUkaumm n cbopa
faHHbIX (AVCL). FapMOHM3NPOBaHHBIN cnoBapb. YacTb 3. Paguo-
4YacToTHaa naeHTudurkaunsa»

FOCT P UICO/M3K 19762-4—2011 «MHOpMaLMOHHbIE TEXHONO-
rn. TexHonornum aBTomaTnyeckoii naeHTudmkauum n céopa gan-
HbIX (AWCJ). FapMoHM3MpoBaHHbIl cnoBapb. Yactb 4. O6uwue
NOHATWA B 061aCTN PaAnoCBA3N»

* COOTBETCTBYIOLMIA HALMOHAMbHbIN CTaH4APT OTCYTCTBYET. [0 €ro NpUHATHAS PEKOMEHAYETCs UCMO0b30BaThb nepe-
BOA Ha PYCCKWiA A3bIK JAHHOTO MEXAYHapOAHOro cTaHAapTa.

MpumeuyaHune

BETCTBUSA CTaHLaPTOB:
- IOT — ngeHTUUHbIEe cTaH4apThI.

— B HaCTOHLLl,eVI Tabnuue ncnonb3oBaHo cnegylliee ycnoBHoe 0603HayYeHne cTeneHn cooT-
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