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BBepgeHne

Mogenun anekTpoctatuyeckoro paspsga (panee — 3CP), onucaHHble B FOCT P 53734.3.1 n
FOCT P 53734.3.2, onucbiBatoT OCP, KOTOpble MPOUCXOASAT C 3apsSXXEHHOro npeagMeTa Ha YyBCTBUTEbHbIA K
OCP komnoHeHT (ganee — Y3CP). OaHako B CBA3M C BO3pacTalwmMMm 06bEMOM MCMNOMb30BaHUA aBTOMaTU-
3MPOBAHHbIX cMCTeEM 06paboTKM KOMMNOHEHTOB B Noc/iegHee BpeMs BCe yalie npuobpeTtaeT BaXHOCTb APYrok
noTeHUuManbHO ONacHbIi MexaHW3M paspsaja — MOAeNb 3apsXeHHOoro ycrpoiictea (ganee — M3Y). Komno-
HeHT B Mogenun M3Y 3apsxaeTca [Hanpumep, CKO/Ib3SA N0 NOBEPXHOCTU (TpnboanekTpmulaumsa) nam ¢ NOMoL,bto
3/M1eKTPOCTaTUUYECKOW MHAYKLUWN 31EKTPUUYECKOro nonf] u CTpeMuTesbHO paspsxaeTcsa aHanornyHo nrbomy
NPOBOAHUKY.

TouyHO onpefennTb HacTyNn/ieHWe MOMeHTa pa3psja C 3apsHkKeHHOro ycTpolicTBa nmpefcrtaBnsieTcs ypes-
BblYaNHO CMOXHbIM NIN60 HEBO3MOXHbIM NO NPUYNHE WHEPLMUOHHOCTU U3MEPUTENbHOrO 060pyAO0BaHUA U ero
B/INAHNA Ha npouecc pa3psagku. Npouecc paspaga Nno mMogenu 3apsKeHHoro ycTpoicTea ANNTCA vale BCero
HECKO/IbKO HaHOCEKYHA W Npu 3TOM HabnwgaeTcs MakCMMalbHbI TOK 0 AecATKOB amnep. MunkoBbIi TOK, Npu-
cyTcTBytoWwnii B Y9CP, cywecTtBeHHbIM 06pa3om 3aBMCUT OT 601bLWOro Konuyectsa PakTopos, BkAYaAA Tun
Kopnyca uHTerpanbHoli cxemsbl. MNMocneactenamu 3CP no mogenn M3Y MOryT 6biTb pasfiMuyHble HapyLleHus.
Hanbonee pacnpocTtpaHeHO noBpexjeHne N3oNALNOHHOIO C/0S.

YyBCTBUTENbLHOCTbL KOMMNoHeHTa K OCP no mogenu M3Y 3aBucuT OT Tuna kopnyca. Kpuctann uHTe-
rpanbHon cxembl (ganee — WC), HaxogsAwminca B manorabapntHom kopnyce (SOP), moxeT 6biTb B 60NnbLuei
CTEeMeHN BOCMPUUMUUB K NoBpexgeHuto M3Y no cpaBHEHWIO C KPpUCTan/oM B KOpryce C ABYXPAAHbIM pac-
nonoxexHnem BbiBoAoB (DIL). MMHMUMaNbHbLIA NOPOT YyBCTBUTENBHOCTU UMeloT NC B TOHKMX ManorabapuTHbIX
kopnycax (TSOP) nnam B nnocKMX Kopnycax ¢ MaTPMUYHbIM pacnosioXXeHnem WTblpbKOBbIX BbIBOAOB (PGA).

Mopor yyBCTBUTENBHOCTM KOMNOHeHTa K QCP no mogenn M3Y urpaet onpefensdowy posab And paspa-
60TKM pekoMeHpgauunini no 3awute. MNMpu BbINONHEHUN O06bIYHbIX pekoMmeHgaunii no FTOCT P 53734.5.1 He BO3-
HVKaeT nNpo6aemM Cc NpUMEeHEeHWEeM KOMMOHEHTOB C MOPOroM 4YyBCcTBUTeNnbHOCTM 1000 B u 6onee, npu nopore
500 B 1 MeHee pa3pylwiunTesibHble NOCNeACTBUA MOTYT UMeTb MecTo. lNpMMeHeHNne COBPEMEHHOro nogxona K
opraHusauuMm cpefcTB 3/1eKTpocTaTUYeckol 3awuTbl genaeTt ee 3P eKTMBHON Jaxe nNpu nopore 4YyBCTBU-
TeNbHOCTM KOMNOHeHTOB 250 B 1 meHee.
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HAUWOHANBbHBIA CTAHAOAPT POCCUWNCKOW SEALEPALUVMN

OneKTpocTaTtunka

METOAbl MOAE/TMPOBAHUA
3NEKTPOCTATUYECKUX ABNEHNA. 9NEKTPOCTATUUECKNIA PA3PAL.
MOJE/b 3APAXEHHOIO YCTPONCTBA (M3Y)

Electrostatics. Methods for simulation of electrostatics. Electrostatic discharge. Charged device model (CDM)

Jata BBegeHus — 2017—01—01

1 O6nacTtb NpUMeHeHns

[JaHHas yacTb cTaHgapTa T'OCT P 53734 onucbiBaeT hopMbl UMNY/IbCOB TOKa paspsga, MCNofib3yeMble
AN MOAeNMpoBaHUA 3M1eKTpocTaTu4yecknx paspsgoB NO MOAEenV 3apsKEeHHOro ycTpoicTBa M OCHOBHbIe Tpe-
60BaHMA K 060pyf0BaHNIO A1 UX BOCNPOU3BEAEHUS N U3MEPEHUS.

CrtaHpapT ycTaHasnusaeT M3Y Ans ucnonbL3oBaHUa B MeToAax WCMbITAHWA yCTPOMNCTB, maTtepuanos,
3N1eKTPOHHbIX KOMMNOHEHTOB C LeNbio onpegeneHns ux ycToiymBocTu k Bo3geicteuio OCP n ana uenei oueH-
Kn athhekTUBHOCTN cnocob6oB 3awunThl. MpumMmeHeHne ctaHgapTnusosaHHol mogenn 9CP ob6ecneynBaeT cono-
CTaBMMOCTb pe3ynbTaToB UCNbITAHUA U CpaBHEHME MOPOTrOBbIX HaNpPs)XeHUn DCP ¢ 9/1eKTPOHHbIX KOMMNOHEH-
TOB.

YcTaHOB/IeHHble B HacTodAweM cTaHfapTe (PopMbl MMNY/ILCOB He crefyeT UCMNO/Mb30BaTh NPU UCNbITa-
HMAX paboTalLWnX 3NEeKTPOHHbIX CUCTEM Ha 3N1E€KTPOMArHUTHY0 COBMECTUMOCTb. DTOT c/y4yalh pacCMOTPEH B
ctaHpapTte FOCT 30804.4.2.

2 HopmaTBHbIe CCbI/IKA

B HacToAwem cTaHgapTe UCNONb30BaHbl HOPMATUBHbIE CCbIJIKUM Ha crnejylouime ctaHAapThl:

FOCT 30804.4.2 COBMECTUMOCTb TEXHUYECKNX CPEACTB 3/1IEKTPOMArHUTHas. YCTOWUYMBOCTb K 3/1EKTPO-
cTaTmyeckum paspsgam. TpeboBaHua U MeTOAbl UCNbITAHWUN

FOCT P 53734.3.1 (M3K 61340-3-1:2006) 9nektpocTtatmuka. MeToabl MOAeNMpPOBaHNA 3neKkTpocTatuye-
CKMX SIBNIEHWI. DnekTpocTaTtnyeckuii paspag. Mogenb 4enoBeyeckoro Tena

FOCT P 53734.3.2 (MK 61340-3-2:2006) 9nektpocTtatuka. MeTtoabl MOAENMPOBaHNA 3NneKTpocTaTuye-
CKMX ABNEHUIi. DnekTpocTaTtuueckmin paspas. Mofenb MexaHn4eckoro yctpoicrea

FOCT P 53734.5.1 (M3K 61340-5-1:2007) 3nekTtpocTtatuka. 3awmuta 3/1I€KTPOHHbIX M3[ENUIA OT 3NekK-
TpocTaTuyeckux saBneHnii. Obwune TpeboBaHnsa

MpumeuaHue — T[Ipu NONL30BAHNM HACTOSLLMM CTAHAAPTOM Liesiecoo6pasHo NPOBEPUTL AENCTBME CCbINIOY-
HbIX CTAHAAPTOB B MH(POPMALMOHHOI cucTEME O6LLEro Mosib30BaHWs — Ha oguLUMasibHOM caiite deaepanbHOro areHT-
CTBa N0 TEXHUUYECKOMY PEryMpoBaHnio U METPO/IOTN B CETU VIHTEPHET UM NO eXerofAHoMy UH(OPMaLMOHHOMY yKa3a-
Tento «HauunoHabHble CTaHAapTbl», KOTOPbIA ONy6MKOBaH MO COCTOSIHWIO Ha 1 AHBapsl TEKyLlero roga, v no Bbinyckam
€XeMeCsYHOTo UH(POPMALMOHHOIO yKazaTens «HauWoHasbHble CTaHAAPTLI» 3a TeKyLuii rof. Ecnv 3aMeHEH CCbINTOYHBI
CTaHJapT, Ha KOTOpbIii AaHa HeAaTVpOBaHHAs CCblSIKa, TO PEKOMEHAYETCS MCMO/b30BaTh AENCTBYIOLLYI0 BEPCUIO 3TOMO
cTaHfapTa C y4eToM BCEeX BHECEHHbIX B AaHHYI0 BEpCuio M3MEHEHW. ECMM 3aMeHEH CCbINIOYHbIN CTaHAapT, Ha KOTOpbIi
[laHa JaTMpoBaHHas ccblfika, TO PEKOMEHAYETCA UCNo/b30BaTh BEPCUIO 3TOT0 CTaHgapTa C yKa3aHHbIM Bbille roAoM yT-
BEPXAEHUA (NpuHATMS). ECnm nocne yTBEPXAEHWS HACTOSALWEro CTaHAapTa B CCbIIOYHbIA CTaHAApT, Ha KOTopblii AaHa
[laTMpOBaHHas CCbl/lka, BHECEHO M3MeHeHMWe, 3aTparuBaroliee NnosokeHe, Ha KOTOpoe faHa CCblfika, TO 3TO MOJIOXEHNE
pekoMeHAyeTca NpUMeHsTb 6e3 ydeTa AaHHOT0 U3MeHeHUs. ECMM CChbINOYHbIA cTaHAapT OTMEHEH 6e3 3ameHbl, TO MoJsio-
XEHWE, B KOTOPOM [aHa CCbIfIka Ha Hero, PEKOMEHAYeTCs NPUMEHSATb B YaCTW, HEe 3aTparuBaloLLeil 3Ty CCbifky.

M3paHve odmumnanbHoe
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3 TepMUHbI 1 onpeaeneHvs

B HacTofWweM cTaHgapTe npuMeHeHbl TepMuHbl o FOCT P 53734.3.1, TOCT P 53734.3.2, a Takxe cne-
Aylolwme TEPMUHbI C COOTBETCTBYKLWMUMY onpefeieHUuAMU:

3.1 mopgenb 3apshkeHHOro yctpoincTtBa; M3Y (charge device model; CDM): Mogenb BO3feiicTBus
3neKkTpocTaTMYeckum paspsgom, kotTopas NpubAMKeHHO co3faeT ABNeHne paspsga, Bo3HuKaluee, Kkorga 3a-
pPSKEHHbI KOMNOHEHT GbICTPO pa3pshkaeTcs Ha ApYroii 06beKT ¢ 60/ee HU3KUM 31eKTpoCcTaTUYECKUM MOTEH-
LManom yepes CUTHaNbHbIA WTbIPb AN KOHTAKT.

3.2 yCTPOMNCTBO A1 UCNbITaHN ob6pa3ya Ha ycTonumBOoCTb K QCP (tester): O6opypoBaHue, co-
cTosiulee M3 CPeAcTB M3MEpeHUid, NCNbITAHWIA M BCMOMOraTesibHbIX YCTPOUACTB, KOTOPOE UMUTUPYET sIBNIeHUEe
3N1eKTpocTaTMyeckoro paspsaga no mogenu M3Y Ha obpasel YyBCTBUTENBbHOTO K OCP KOoMnoHeHTa.

3.3 nnactuHa Bo36yxaeHusa (field plate): MpoBogswaa nnactuHa, ucnosibayemasn gns yBejandyeHus no-
TeHuMana ncnblTyemMoro obpasuya nyteM ycTaHOB/IEHUSA €MKOCTHOMN CBA3MW.

3.4 nnacTtuHa 3azemsieHna (ground plate): MpoBogsAwaa naacTuHa, ucnosab3lyemas gns obpasoBaHus
KOHTYpa, NpefHa3Ha4YeHHOro AN 3a3eM/IEHUA N pa3psaaku McnbiTyemoro o6pasua.

4 Knaccmdomkaumsa komnoHeHToB rno 9CP mogenn M3Y

KOMMNOHEHTbI, YyBCTBUTE/IbHbIEe K ACP (U3CP), knaccncumunpyoTcs B COOTBETCTBMU C NOPOTrOBbIM Ha-
npsxeHnem npu ISCP, reHepupyeMbiM B COOTBETCTBUM C HaCTOAWMM cTaHgapToMm. KnaccudukauWoOHHbIe
YPOBHW KOMMNOHEHTOB, YYBCTBUTENbHbLIX K SCP, Npy NCNONb30BaHUN MOAENN 3apPSAXEHHOro ycTpolicTBa npea-
cTaBneHbl B Tabnuue 1.

Tabnuuya 1— KnaccmgukaumoHHblE YPOBHM KOMMNOHEHTOB, YyBCTBUTENbHbLIX K SCP, Npu UCNoib30BaHUN MoAenu
3apsHKEHHOro yCcTpoiicTBa

Knacc [vnana3oH HanpsxeHus
C1 <125 B
Cc2 oT 125 10 <250 B
C3 o1 250 o <500 B
C4 ot 500 go < 1000 B
C5 o1 1000 go < 1500 B
C6 ot 1500 go < 2000 B
C7 > 2000 B

MpnmeuyaHune — T[lpu co3gaHnn HanpsxeHus csBbilwe 1500 B B 3aBUCUMOCTU OT reOMETPUYECKUX pa3mMepoB

Kopnyca KOMMOHEHTa MOXeT BO3HMKaTb 3(pheKT KOPOHbI, OrpaHuunBaioLWnii thakTnyeckoe npeapaspsgHoe HanpshkeHve
1 paspsgHbIin TOK.

5 O6opyaoBaHue

Ons co3gaHua moTeHuMana KOMMNOHEHTa C Lesiblo mocrefylouero paspsiga no MOAENU 3apsikeHHOro
yCTpoiicTBA BO3MOXHO NMPUMEHATbL MeTOA NPSIMOA WUAU MHAYKLWUOHHOI 3apafKu.

5.1 MeToa npsAMoOii 3apsgku

KoMnoHeHT, nogBeprawlniics npoBepke, MOMELLAT Ha MNAAaCTUHY BO3OYXAEHWS W 3apsxalwT yepes
WTbIPb, KOTOPbIA Hamnyywunm obpa3om co3gaeT rasibBaHMYeCcKnii KOHTaKT C NOA/T0XKOMW M60 OCHOBHbIM Ma-
Tepuanom KOMMNOHEHTa, WM nocpencTBOM O4HOBPEMEHHOTO UCMOMb30BaHNA BCex WTbipeli. Obwee 3apagHoe
conpoTtuBseHne (CM. PUCYHOK 1) AO/DKHO cocTaBniATb He MeHee 100 MOmM. KOHTakT € 3apA4HbIM LWTbIpEM
AO/KEH ycTaHaBnMBaTbCA A0 Hayana NOBbIWEHUA HanpsXxeHusa. Kaxabll WTblpb paspsxaeTca noovyepenHo
(BKNOYAA WTbIPU UCTOYHUKA 31EKTPOMUTAHUSA 1 3a3eM/IeHNA), 3a UCKIOYEHNEM WTbipell, NOACOeANHEHHbIX K
noanoxke. NMoBTOPHO 3apsAxaiTe KOMMNOHEHT Nocne paspsAfKM Kax[oro WTbIps.
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Ona npepotBpalleHnss BO3MOXHOIO NOBPEXAEHUA KOMMNOHEHTa Heob6XoAMMOo nNpeanpuHATb Mepbl npe-
[OCTOPOXHOCTU A/1A 06ecneyeHnsa HaxoXAeHUa 3apsALHOro MexaHusma v KOMNOHEeHTa Ha noTeHuuasne 3eMnan
nepepn HayasioM BbIMOJSIHEHUA NpeABapuTeNIbHOIO nogknwyeHnsa. He meHee 1 MOmM 3apagHOro conpoTtusine-
HUA [O/MKHO hu3nyeckm nofaBaTbCA B HENOCPEACTBEHHOW 6AM30CTU K 3apALHOMY LITHIPIO C LENbl0 UCKKO-
YeHWs BO34ENCTBUA OCTATOYHOrO 3apafja Ha NMHUIK 3apagku. JonyckaeTcA pasmelleHue 3apsAgHOro 3oHAa
Ha 3apsA4HOM WTbIpe B Xo4e npouecca 3apsAku npu ycrnoBuu cobnwgeHns TpeboBaHuii, kacawwnxcs opm
UMnynbca M U3N0XEHHbIX B pasgene 7.

5.1.1 Moaynm c HeCKONbKMMMW KpuUcTanaamum WIN WUHble chneunanbHble KOMMNOHEHTbl (Hanpuwmep,
KHC-cTpykTypa, KHA-cTpykTypa unm rnbpugHsie MC) fOMXHBbI 3apsxaTbCs Yepe3 06Wuii WTbipb MCTOYHMKA
nUTaHWA ANS TOro, YTo6bl BECb KOMMOHEHT MMeN 3apAfHbIA NoTeHuman.

MpumeuaHue — [na moayneilt C HECKOMbKUMM KpUCTasl/laMu, KOTOPbIE HE MMEIOT 06LLEro LWThips, He peko-
MeHAyeTCsl UCMO/Ib30BaHWe MeTofa NPsiIMOoii 3apsiaKu.

5.1.2 ECnn Bbl He 3HAKOMbl C TEXHO/IOTMYECKUM MpOLLeccom, 3apshkaiiTe KOMMNOHEHT yepe3 NoAJOXKY
AW WTbIpb 3a3eMeHnss. Begute 3anucu no NCNofb30BaHUIO 3apsiAHbIX WTbIPER NpM cocTaBMAEeHUM OTYETOB O
MO/ly4eHHbIX pesysbTaTax.

5.1.3 AnanekTpuueckuit cnoili — 3To HENpPoBOAAWMWIA WAM W30NSALMOHHLIA MaTepuasn, UCNONb3yeMblii
AN CO3[4aHNs eMKOCTHOW Lenu mexgay NaacTUHOW BO36YXAEHUS U UCNbITYEMbIM 06pasLoMm.

5.2 MeTon WHAYKTUBHOW 3apsgku

MomMecTuTe UCMbITYeMblii KOMMNOHEHT Ha MAAacTUHy BO36YyXAeHUs. YBennubTe noTeHuuasn KOMMOHEeHTa
nyTeM yBesIMMEHMUSA NOTeHuMana nnacTuHbl BO3OYXAeHWsA. Pa3psagunTte ycTpolCcTBO 4Yepes3 OAMH WTbipb. Mo-
BTOpPATE BbINOSIHEHWE AEWCTBUIA A0 Tex nop, nNoka BCe WTbipu 6yAyT NoABepraTtbCa Harpyske, Bkaw4vas Bce
WTLIPU UCTOYHMKA NUTAHUA.

5.2.1 Pa3mep nsacTuHbl BO36yxXAeHUA (kak MMHUMYM 60siee 4eM B CEMb pa3 NpeBbilWarwmnii pasmep uc-
NbITYEMOro KOMMNOHEHTA) A0/IXXEH 6blTb TAKOBbIM, UTOObI XapakTepucTmka opMbl MMMYy/bCa COOTBETCTBOBANa
TpeboBaHNAM, N3NI0XEHHbIM B pasfesie 7. NnacTuHy Bo36yXAeHUA cnefyeT COeAMHATb C UICTOYHUKOM 3J1EKTPO-
nUTaHWsa Uan 3emnein yepes pes3ncTop, CONPOTUBEHNE KOTOPOro npesBbiwaeT 100 MOM (CcM. pUCyHOK 1).

5.2.2 Pa3mep nnacTtuHbl 3a3eMeHnsa fOo/MKeH OblTb TakoBbIM, YTO6bI OHa MOSIHOCTbI 3akpbiBana Bce
yCTPONCTBO BO BpeMSA WCMbITAHWSA YCTOWYMBOCTU N06GOr0 M3 WTbIpEil C 4ONYCTUMbIM Mpefesiom Mno pasMmepy
NPUHUMAaeMbliX BO BHUMaHWe KpaeBblX Nonei.

5.2.3 TonwmnHa onaneKkTpnyeckoro cnosd, NOKpbIBalLWero nAacTuHy Bo36yxaeHUs, 40XHa 6biTb HE Me-
Hee 130 MWUKPOH (MKM), TakK Kak Hanunyne AU3/IeKTPUKa yMeHblIaeT eMKOCTb Ha KOpMNyc MeXay KOMMOHEHTOM
M NNacTUHOW BO36YXAEHMSA, UTO OKa3blBaeT BAMSAHME Ha TOK pa3psaga. Mpumute Bce HEO6XOAMMbIE Mepbl ANS
TOro, 4To6bl KOMMNOHEHTbLI HE 3apsAXanucb A0 Hayana NpPoBeAeHUSA UCNbITaHWUA.

5.3 MeTopg pa3panku
BeckoHTaKTHbI/i MeToh pa3psiiku onucaH B NpuUoXeHun A.
5.4 YcTpoWicTBO ANs UCNbITaHU Ha ycToumBOCTb K QCP no moaenun 3apshKeHHOro ycTpoiicTBa

Ha pucyHke 1 mokasaHa npuHUMNMANbHAA cxema MPOBepKU Npu MPoOBeAeHWUM MUCMbITAHUA Ha yCTOol-
UMBOCTb K 3/1IeKTpOCcTaTMUeCcKOMY paspsay MOAenu 3apsKeHHOro ycTpoicTBa UHAYUMPOBAHHLIM METOAOM.
YcTpolicTBO A0/XKHO obecneunBatb Tpe6oOBaHWUS MO XapaKTepucTukam hopmM MMMy/nbca, YCTAHOBMEHHbLIM Ha

pucyHkax 4 n 5 n B tabnumyax 3 n 4. K1 — nepeknwyaTenb Mexay 3apsaakoin naacTuHbl BO3OYXAEHMSA N ee
3a3eMsieHnem.
MpumeuyaHne — Tlpu cocTaBNEHUN CXEMbl pasMeLLeHUs MUCNONb3YEMOro WUCMbITATE/IbHOrO 060pyA0BaHUA

cnefyeT MUHUMWU3NPOBATbL BAUSIHWE NapasvTHbIX 3hheKTOB B KaHasax 3apsfkM 1 paspsifku, Tak kak napasuTHble conpo-
TUBNEHUA UHAYKTUBHOCTU U anekTpuyeckoli emkoctn (RLC) o6opyfoBaHusi CyLLeCTBEHHbIM 06pa3oM BAMAIOT Ha pesysb-
TaTbl MPOBEAEHHbIX UCTbITaHWA.
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PucyHok 1— Cxema ycTpoicTBa 47151 UCNbITAHUI Ha yCTouMBOCTL K SCP Nno MoAesn 3apskKeHHOro ycTpoicTea

5.5 O6opypoBaHue Ans namepeHnsa popmMmbl nMnysabca

5.5.1 O6opynoBaHue Ansa namMmepeHns gopmMmbl MMnysbca ¢ Yyactoton 3,0 Iy

5.5.1.1 Ocuwnnnorpac

Ocumnnnorpad wnan undpoBoii npeobpa3oBaTesib NEPEXOAHOr0 npouecca C WUPUHON Nonockl 3 geuun-
6ena, paboTalwmnin B pexmme peanbHOro spemeHun (0g4HOKpaTHO) ¢ YyacTtoTolh He meHee 3,0 Ty 1 c yacToTOM
Bbl6OPKM > 20 MApA BbIOGOPOK B CEKYHAY, HOMUHa/IbHbIM BXOAHbIM umnegaHcom 50 Owm.

MpumevyaHne — LuprHa Nonockl M YacToTa BbIGOPKM BAMSIIOT HA HaboaaemMyto popMy umMnynbca. Vicnosnb-
30BaHMe pasfIMuHbIX OCLMNN0TPadOB C OT/IMYHON APYT OT ApYra WMPUHOI Noockl (ANNTeNbHOCTLI0 BpEeMEeHN HapacTaHus
MMMNybca) JOMNYCTUMO TOSIbKO B TEX CAyyasix, KOorga npegycMatpuBaeTcs COOTBETCTBYLAs unbTpauus (mporpamm-
HbIMW ¥ annapaTHbIMW CpeAcTBamu) A1 NOJYYEeHUs LWUPKHBI MOMIOCHI Y YacTOThbl BbIGOPKM, COOTBETCTBYIOLLEN AaHHbIM,
yKa3aHHbIM BbilUe.

5.5.1.2 ATTeHloaTop

ATTeHwoaTop ¢ norpewHocTtbio 0,1 gb npu 18,0 My, TOYHOCTbLIO KOadhpuMyneHTa 3atyxaHma 5 % n nmne-
pnaHcom 50 £ 3 Owm.

5.5.1.3 3oHp

KoakcnanbHblli pe3NCTUBHBLIA 30HA WA WHAYKTUBHbIA AaTYMK TOKa, UMelLWmne He MeHee NATUKPAaTHOW
nonocebl nponyckaHus ocumnnorpada (uam 18,0 Iy, B 3@aBUCMMOCTU OT TOr0, YTO MEHbLUIE).

5.5.1.4 KabenbHble c60pkun

KabenbHble cbopku, umeruwme notepu He 6onee 0,4 ob npu yacTtoTax, cocTaBnsflWuUxX He 6onee
18,0 My, u umnegaHce 50 £ 2 Om.
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5.5.2 O6opypoBaHue ansa namepeHns dopmbl umnysabca ¢ Yactoton 1,0 My,

5.5.2.1 Ocuyunnorpad

Ocuwnnnorpac nnn yudpoBoii npeobpasoBaTesib NEPEXOAHOrO Npoyecca C WUPUHOI nonockl 3 geunbe-
na, paboTawwnii B pexmme peanbHOro BpemeHn (0OA4HOKpaTHO) C 4acToToil He meHee 1,0 ITL M HOMUHANbHLIM
BXOA4HbIM mMnegaHcom 50 Om. YactoTa BbI6GOpPKM AOJ/HKHA COCTaBNSATb HE MeHee MNATUKPATHOro 3HayeHus
WUPUHBI MOMOCHLI ocuunnorpada.

5.5.2.2 ATTeHloartop

ATTeHlaTtop c norpewHocTbo = 0,1 Ab npu NATUKPATHOM pasMepe WUPUHbI NOSTOCbI OTHOCUTENILHO U3-
MEpPEHHOr0 3HaYeHMUA, TOYHOCTbI0 KoadhduumeHta 3atyxaHma 5 % u umnegaHcom 50 £ 3 Om.

5.5.2.3 30Hp

KoakcunanbHblli Pe3NCTUBHbBIA 30HA WAUN WHAYKTUBHbLIA AaT4MK TOKA, UMEKLW e He MeHee NATUKPaTHOW
WUPUHBI MOOCHI UCNOMb3YyeMOro ocuunnorpaga.

5.5.2.4 KabenbHble cbopkmn

KabenbHble c6opkn, nmewwme notepn He 6onee 0,1 b npu yactoTax, cCOCTaBAAWLWUX HEe 6onee NATU-
KpaTHOro 3HayeHMs MO WKWPUHE NONOChl UCNOb3yeMoro ocuunnorpacgpa n nmnegaHce 50 = 2 Om.

5.5.3 poBepoOYHbIE MOAY/N

[Ba NO30/I04EHHbIX UIN HUKEIMPOBAHHbLIX MPOTPAaB/IEHHbIX MeAHbIX AUCKA HA OOAHOCTOPOHHEM W30/A-
LMOHHOM MaTepuasne ANA neyaTHblX nnat. CnpaBoyHas uHopmaumsa npuBefeHa B npunoxeHun b. Ana ne-
YyaTHbIX NAaT MOXeT ucnonb3oBaTtbcsa matepuan FR-4 nnn RF-35. Kaxablii AUCK AONXEH NpPOTpaB/MBaTbCcsa B
LeHTpanbHOM YacTu KkBagpara M3 M30MALMOHHOTO MaTtepuana. EMkocTb 6onbliero gucka Ao/XHa COCTaBNATb
30 Nn® £ 5 %. EMKOCTb MeHbLero gucka fgonxHa coctaBniaTte 4,0 n® £ 5 %. EMKOCTb U3MepAeTCca He meTannu-
3upoBaHHOl (He AMCKOBOI) CTOPOHOW NPOBEPOYHbLIX MOAYyNel nNpu co3faHUM NNOTHOIO KOHTakTa c MmeTannu-
4YecKkoll MOBEPXHOCTbIO 3a3EMJ/IEHHON MAAaCTUHbI BO36YXAeHNSA. KOHCTPYKLMA NMPOBEPOYHOTO MOAYNA MokKasaHa
Ha pucyHkax 6 n 7. TexHnyeckne xapakrepucTuku NPoBEPOUYHbIX MOoayneli npeacTasseHbl B Tabnuue 5.

MpumevaHnsa

1 EMKOCTb MOAYNS AO/HKHA M3MepPSATbLCS B COOTBETCTBUM C YCTAHOB/IEHHON mpoueaypoli npu yactote 1 My, Henb-
39 UCMNONb30BaTb MOAY/IM, HE COOTBETCTBYIOLME TpeboBaHMAM NpeaesibHO AONYCTUMBIX HOPM A1 3HAYEHUSA €MKOCTU.

2 Marepuan FR-4 (cokpalleHve ANns 3HaYeHUs «He MNoAfepXuBalolnii ropeHusi») npeacTasnseT coboi ananek-
TpUYecknini (M30NALMOHHBIN) MaTepuas, B COCTaB KOTOPOrO BXOAMUT CTEKN03MOKCUA, nornowawwuii snary. Ananekrpu-
yeckasi NOCTOSIHHAA [aHHOro marepuana onpefenser eMKoCTb MoAyns. Tak kak CuMTaeTcsi, YToO ykasaHHbI maTtepuan
YyBCTBUTE/IEH K BNare, crieflyet opraHu3oBaTb XxpaHeHne MoAayns B cpede C HU3KMM cofepaHuem Bnarm B TedeHne BCEero
BpeMeHu ero npoctos. KoHAMLMOHMPOBaHME W MPOCYLLKa MOTYT MPUMEHATLCS ANs TOro, 4tobbl obecneynTtb npuemse-
Mblii ypOBEHb COepXaHus Bnary B umetowlelica cpefe. HecobnogeHve Tpe6oBaHuii No yCn0BUAM XpaHeHUst yCTpoincTBa
MOXEeT NPUBECTW K TOMY, YTO napameTpbl hOpM UmMynbca (Hanpumep, MUKOBbIE TOKW) MOTYT HaxXoAUTbLCA 3a npegenamu
Heo6xoAMMbIX 3HaveHuit. MaTepuan RF-35 (cokpallleHue An1a 3HavyeHuss «pafnovactota») He SB/ISAETCA YYBCTBUTE/IbHbBIM
K Bnare, 1 N03TOMy yKka3aHHbIli MaTepuan He TpebyeT XpaHeHUs B cpefie C HU3KUM cofepXaHuem Bnaru.

3 CnepyeTt yuuTbiBaTh, 4To Matepuasnsl (FR-4 n RF-35) umetoT pasnnyHble CBOCTBA.

5.5.4 N3smeputenb eMKOCTH
MN3mepuTenb eMkKocTu c paspeweHnem 0,2 nd, norpewHocTbio 3 % 1 YyacToTo namepeHus 1,0 Mly,.
5.5.5 OmmeTp

OMMeTp, MCNOMb3YEMbI A1 U3MEPEHNSA COMPOTUBEHNA KOAKCUMaibHOTO Pe3UCTUBHOTO 30HAA, AO0/IXEH
No3BOJIATL OCYLLECTBNATL NU3MepeHua B gnanasoHe 1,00 + 0,01 Om. PekomeHayeTCcsa ncnonb3oBatb 4-NpoBOL-
Hoe nogkatyeHune.

6 MNpoBepka 060pyao0BaHUSA

6.1 KanuépoBka nsamMepuTesibHOro o6opyaoBaHus

BbinonHsanTe kannbpoBKY M3MepuTenbHOro o60pyJoBaHUs B COOTBETCTBUM C PeKOMEHAaUUsaMU M3ro-
TOBUTENSA M C MHTEPBANIOM MeXAy KanmbpoBkamMu oAuH roh. B nepeueHb kannbpyemoro o6opyaoBaHus BXO-
4AT ocuunnorpady, aTTeHwaTtop, AaTUYMK TOKa, KOoaKCuMasnbHbili PE3UCTUBHBLIA 30HA, M3MEpUTeNb EeMKOCTU U
NPOBEpPOUHbIi(e) mogynb(n). KannbpoBka f0/XHA NPOBOAUTLCS B COOTBETCTBUU C feicTByWw MM B Poccuii-
CKoii depepaumyn NoOpsALKOM.
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6.1.1 EMKOCTb NpoOBEpPOYHbIX MOAY/E

6.1.1.1 Pacnonoxute He MeTa/l/IM3MPOBAHHYI He AUCKOBYK (4W3/IEeKTPUYECKY) CTOPOHY NpOBepoOY-
Horo moaynsa 4,0 n®, co3gasas NJAOTHbIA KOHTAKT C MeTa//IN4eCKON NOBEPXHOCTbIO 3a3eMJ/IEHHON NAacTUHbI
BO3OyXAeHusn. Yb6eantecb B OTCYTCTBUY BO3AYLIHOrO 3asopa Mexay MoAynem u naacTuHOW BO36YXAeHUS.

6.1.1.2 I3MepbTe eMKOCTb MOAYNS OTHOCWUTENbHO 3a3€MJ/IEHHOI NAAaCTUHbI BO30YXAEHUA C MOMOLLbLO
n3MmepuTena eMKocTu. BenuunmHa emKoCTM NPOBEPOYHOrO MOAYNA [AOJIXXHA HaxoAUTbCA B AManasoHe, ycTa-
HOB/IeHHOM B 5.5.3.

6.1.1.3 MosTopute geicteua 6.1.1.1, ncnonb3ya NPoBepoYHbIi Moaynb 30 N® Ha 3a3eMAeHHOl nnacTu-
He BO30OyXAaeHus.

MpumeuyaHue — Y6egutecb B OTCYTCTBUM HEPOBHOCTEN Ha AMCKax, KOTOpble MOFYT BO3HWMKAaTb B MpoLec-
Ce W3roToB/IEHWsl. Y[0BETBOPEHMe AaHHOro TpeGoBaHUs HEeOBXOAVMMO ANS HeAOMyLEHUs 3/1IEKTPUYECKOro npo6osi no
nepumeTpy.

6.2 KBanmdukayma ncnbltaTeNlbHOrO yCTpoicTBa

BbinoNHUTE NPOBEPKY YCTPOWCTBA A4 UCNbITAHUA KOMNOHEHTA Ha ycToMunBoCTb K ACP no moaenun 3a-
PSXXEHHOTo yCTpPONCTBaA, ABAAKLWYIOCA YaCcTbio NepBOHAYaIbHbIX MPUEMOYHbIX UCAbITAHUA 1N MPOBOAMMYIO MO
CTaHAapTHOW MeToAuKe B COOTBETCTBMU C PEKOMEHAALUNAMN M3rOTOBUTENA. MaKcuMasbHbIi MHTepBan Mexay
NOMHbIMU KBaNNUMUKALNOHHBIMWU WCNbITAHUAMWU COCTaBNAET OAUH rof. [MopAfOK BbIMNO/IHEHUA AeNcTBUIA nNo
onpefenieHnNio MPUro4HOCTU ycTpolicTBa A8 KOHTponsd 3a OCP mMogenu 3apsaXeHHOro ycTpoicTBa ykasaH
B 6.5. NMepunognyeckas nposepka Ha COOTBETCTBME (DOPM MMMY/bCa A0/IKHA OCYL,ECTB/IATLCA B COOTBETCTBUY
C Tpe6oBaHUSAMU, N3NOXEHHbLIMU B 6.4.

MpunmeyaHne — BBUAY BbICOKON CTOMMOCTN 060pYA0BaHNSA 41 U3MEPEHUS NapamMeTpoB, XapaKTepusyoLmnx
dopmMy mMmnynbca, BO3MOXHO WCMOMb30BaHVWe paspsaHOW TOM0BKM, paspelleHHOR Npou3BoAuTeneM, U WCMNob30BaHue
MOHMTOpA C 60/1e€e Y3KOW LUMPUHO NOMOCHI A1 NPOBEPKM Ha COOTBETCTBME (DOPM MMMNYy/bCa B COOTBETCTBUAM CAAHHLIMMU,
npepgcras/sieHHbIMU B 5.5.2.

6.3 Pernctpauymsa popmMmbl co3gaBaemMoro nMmnyabca

3aperucTpupyiite NoMoXuTenbHbie U oTpuluaTenbHble POPMbl MUMMYy/NbCa BO BPpeMs NpoOBeAeHusa npep-
BapUTENbHbIX UCMbITAHWI TecTepa. 3anucu popm UMNynbca HEeo6XoAMMbI B COOTBETCTBMM C NpoLeaypoii no
NOATBEPXAEHUID COOTBETCTBUA YyCTpolicTBa 4SS UCMbiTaHuii. CoxpaHsiiTe 3anucu popMm uMNynbca O Tex
nop, noka He 6yaeT nNpoBefeHa cneaylouias Kanubéposka WU B TeYeHWe BPEMEeHMU, ycTaHaBNMBAEMOro BHY-
TPEHHUMMN Tpe6OBaAHUSAMMN MO BEAEHUI0 AOKYMEHTALMUN.

6.4 Tpeb6oBaHNA No npoBepke gopMbl nmnyabca ICP

Mepuoaunyeckn pernctpupyiite dpopmy umnynbca 9CP ¢ nomoLbi0 NPOBEPOYHbIX MOoAyneli, npeacTas-
NeHHbIX B 5.5.3. MakcumanbHoe Bpemsa Mexay ABYMs NpoBepkamMu [OJIXHO COCTaBNATb OAWH MecAl Ansa
obopynoBaHua, UCnoab3yemoro He meHee 30 4acoB B Hedenw, WAn 4O Tpex Mecsaues — Ana obopyposa-
HWUA, UCMONb3YEMOro MeHee MHTEHCMBHO. MNMpoBepka A0/KHaA BKAoYaTb BU3yanbHoe HabnwaeHue 3a hopMoli
MMnynbca W cpaBHeHuWe c 3anncaMu opm umnynbca Kak npyu NONOXKWUTENbHOW, Tak U Npu oTpuuaTesibHOMN
nonspHoctn (6.6.). AnanekTpuyeckme c/ou, NJAOCKOCTU 3a3eMeHns (NNacTUHbl 3a3eM/IeHnsa), Koakcuasb-
HbIl pa3pAaaHbIA pe3ncTop (30HA), paccTossHUE MeXAy NNacTUHON 3a3eM/eHUss M NNacTUHON BO36YXAeHus,
NpoOBEpPOYHble MOAYIN W pas3psfHble KOHTakTbl (Hanpumep, MPYXWHHble KOHTaKTbl) ABAAKTCA OCHOBHbIMU
3/1eMeHTaMN KOHCTPYKUMKN TecTepa. Jllob6ble BHOCKMMble U3MEHeHUa TpebyloT nNpoBeAeHUsA NPOBEPKN POPMBbI
umMmnynbca 3CP.

6.5 Mpoueaypa NoATBEPXAEHNS COOTBETCTBUSA UCMbITaTe/IbHOIO yCTpolicTBa

Mpoueaypa NoATBEPXKAEHWUS COOTBETCTBMA YyCTpolicTBa ANA WCMbITAHWA JOMXHA obGecneuyuBaTb TOY-
HOCTb MapameTpoB UMMAyNbca, ANS Pa3psafHOro TOka NpPW NOMOXUTENbHON U OTpUUAaTeNbHON NOAAPHOCTU U
KaX4,0ro NPOBEpPOYHOro MoAyNs, ykazaHHoro B 5.5.3. I3mepbTe popMy Mmnysnbca C NOMOLWbIO ocuuanorpada
C MoNHOW wwupuHoit nonockl (3,0 ITu), aTTeHloaTopa, TOKOBOrO 30HA4A WM KOAKCMANbHOTO Pe3NCTUBHOMO 30H-

Aa, onucaHHbix B 5.1.1. lna noATBepXAEeHUS COOTBETCTBUA HE WCMONb3yliTe u3MeputenbHoe obopygoBaHue
c yactoTton 1,0 ITwy,.

6.5.1 OuncTuTe NpoBepoYHble MoAynu. M3beraiTe KOHTakTa Modynei ¢ TeqoM nepej Havyaaom npoBse-
OeHUA ncnbiTaHuii n B XO04e UX BbINOMHEHUA. [4na 03HAKOM/JEHWA CO CMpaBO4YHOl MHOpMaLued 0 peKoOMeH-
AyeMbIX nopsagkax BbIMO/IHEHUSA AeNCTBUIA o6paTuTecb K UHDOPMALNOHHOMY MPUIOXeHUo B.

6
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6.5.2 OuyncTuTe 3aneMeHTbl UCNbITATE/IbHOTO YCTPONCTBA ANA yAaNneHUs Kakux-nmbo 3arpA3HeHuii ¢ no-
BEPXHOCTU, KOTOPble MOTyT Bbi3BaTb notept 3apsaga. Ocoboe BHUMaHWe ypensaiite paspsagHoOMy 30HAY, 3a-
pAAHOMY 30HAY M NacTuHe BO36YXAEHWS, HA KOTOPOI pacnonaraeTca ycTpoiicTBo. PekomeHgaunm npusege-
Hbl B MpuaoxeHun B.

6.5.3 Pacnonoxute npoBepoYHbli Mmogynb 30 n® Ha niacTuHe BO30YXAeHUA, obecnedymBas TECHbIN
KOHTaKT (MpuM OTCYTCTBUM BO3AYLWHOrO 3a3opa) Mexay MoAynem W naacTuHoli BOo36yxaeHus. B cnyuvae wuc-
NofIb30BaHNA AW3NEKTPUYECKOro CNnos AN NPOBEepPKM KOMMOHEHTOB Heo6xoAuMmMoO, YTOGbl OH yAOBNETBOPAN
TpeboBaHMAM, yCTaHOB/IEHHbIM B 5.2.3, U HaxoAuNCA B HalIM4My BO BPeMA MNpoBefeHus npouenypbl nog-
TBEPXAEHNA COOTBETCTBUA.

6.5.4 YcTaHOBUTE TOPU3OHTaNbHYIO WKany BpemeHu ocuunnorpada Ha 0,5 HC Ha kaxaoe geneHue wka-
Nbl. YCTaHOBUTE 4YyBCTBUTENbHOCTb ocuuanorpada v cMel,eHne no BepTuMKaanm C NOMOLWbIO aTTeHlaropa,
ec/in Heob6xoaMmMo, AN oxBaTa LeHTpasnbHbiX 80 % OTKJIOHEHWIA HA MOJIHYH LWKany.

6.5.5 I3meHnTe noTeHumnan MOAYNSA WAW NAACTUHbI BO3OYXAEHUSA, YCTAHOBUB MONIOXUTE/bHbIA MOTEH-
unan Ha 500 B.

6.5.6 Paspsgunte mMoAy/lb C NOMOLWbLI PaspsgHOro 30HA4a, PacnoiokMB €ro psfoM C LEHTPanbHOW
4acTbi NPOBEPOYHOrO MOAYNSA, M 3apukcupyiniTe popmy umnynbca paspsagHoOro Toka. Bce napameTpbl 401X-
Hbl HAX0AWTbHCA B AManasoHe npefesibHbiX 3HAYEeHW, YCTaHOBMEHHbIX HAa pucyHke 4 n B Tabnuue 3. 3aperu-
cTpupyiiTe chopmMy umnynbca.

6.5.7 MoBTOPUTE NOPAAOK AEWCTBUIA AONOMHUTENBHO HE MeHee ABYX pa3. CoxpaHuTe 3anucb ANAA Bbl-
NO/THEHMS MOCMeAYLWMNX OLEeHOK COOTBETCTBUA MMNynbca (PerncTpupyinte Bce, a coxpaHaiTe OAWH pe3y/b-
TaT, NpeAcTaBAAWMIA co60li MakcMmanbHO 671M3KNI K cpegHeMy pesynbTaTy ANA OCyWecTBAeHUsA nocneay-
loLUen NpoOBEPKM Ha COOTBETCTBMUE).

6.5.8 IameHnTe noTeHunan MoAynAs UNM NAACTUHbI BO36OYXAEHWS, yCTaHOBMB OTpuLaTEeNbHbIA NOTEHLUU-
an Ha 500 B. MoBTopuTe NOPSAAOK AENCTBUIA, yCTAHOB/IEHHbIN B 6.5.6 1 6.5.7.

6.5.9 MpumeHUTenbLHO K NnpoBepo4yHomy moayntw 4,0 nd nosTtopute geiictema no 6.5.4—6.5.8 ¢ unc-
nonb30BaHNWEeM BCeX YPOBHeW HanpsxeHus, npefcrtaBfieHHblX B Tabnuue 3. Ecnnm makcumanbHbIli NOTEH-
uman yctpolictBa coctaBnsetr meHee 2000 B, npumeHsliTe ero B KayecTBe MakCMMa/ibHOro. YcTaHoBUTe
YyBCTBUTE/IbHOCTb Oocuunnorpada n cMeweHne no BepTUKanu C NOMOLWbI aTTeHwaTopa, ec/in Heobxo-
AUMO, ANSA oxBaTa LeHTpasbHbiX 80 % OTK/IOHEHWI Ha NOJIHYK WKany NPUMEHUTENbHO K KaXLOMY YPOBHIO
HanpshxeHusa. Bce mapameTpbl AO/DKHbI HAXOAUTHCA B AMana3oHe npefesibHbIX 3HAYeHWUli, YCTAHOBEHHbIX
Ha pucyHke 4 n B Tabnuue 3. CoxpaHuTe 3anucu AAA BbINOMIHEHUA NOCNEeAYHLUWUX OLEHOK COOTBETCTBUA
nmnynbca.

Ta6nunuya 2— YpoBHU Bo3genctens SCP mogenn 3apshkKeHHOro ycTpoincTea

YpoBeHb BO34ENCTBUSA 3apsigHoe HanpsixeHue (B)
1 125
2 250
3 500
4 1000
5 1500
6 2000

6.6 Mpoueaypa OUEHKM COOTBETCTBUA POPMbl nMmnysbca SCP

Mpouepypa oueHKN COOTBETCTBUA (POpM MMNynbca AO/XHa obecneynBaTb TOYHOCTb 3ajaHnsa opMm
uMnynbca pas3psafHOro Toka B COOTBETCTBUM C TpebOBaHUAMU HaCTOAWeEro craHgapta A0S NONOXKUTEeNb-
HOM ¥ oTpuuUaTesnbHON MONSAPHOCTW C NOMOLULbIO HE6ONbLWOro NPoBepoYHOro moaynsa 4,0 nd, ykazaHHOro
B 5.5.3.

Ecnn ucnonb3yetca obopypoBaHue ANS M3MEPEeHUs WupuHbl nonockl 1,0 Ty, To cnegyet NnoBTOpUTH
npoueaypy NoATBEPXAEHUSA COOTBETCTBUA WCMbITATENbHOrO ycTpoincTtea mogenn M3Y, ucnonb3ys AN 3T0ro
ocumnnorpad 1,0 Ny (cm. pucyHok 5 n Tabnuuy 4). 3aperncTpupyiite gopmbl MMnNysabca ANS NOCAEAYHOWNX
CpaBHEHMWIA.



FOCT P 53734.3.3—2016

6.6.1 OuumcTuTe NpoBepOYHbIN Moaynb 4,0 nd. N36eralTe KOHTakTa MOAyNa C TenlOM nepej Havyanom
npoBeAeHNs WCNbITAHWA U B XO4e WX BbINOMHEHUA. PekomeHAyemblii MOpPSAAO0K BbINOMHEHUA AeWCTBUA —
B NpunoxexHun B.

6.6.2 OuncTnTe cocTaBHble YacTM UCMbITATENbHOrO YCTPOWCTBA ANA yAaneHnsa Kakumx-nnbo sarpas-
HeHUli C MOBEPXHOCTU, KOTOpPbIe MOTYT Bbl3BaTb noTepk 3apsaga. Ocoboe BHUMaHuWe ypensaite paspag-
HOMY 30HAY, 3apAAHOMY 30HAY W NnacTuHe BO36YXAEHUS, HA KOTOPO pacnonaraeTcsa ycTpolicTBo (mpu-
noxeHune B).

6.6.3 PacnonoxuTte npoBepouYHbiit Mogynb 4,0 nd Ha niacTuHe BO36YyXAeHusA, obecneynBasi TECHbIN
KOHTakT (6e3 BO34YLWHOro 3asopa) Mexay MoAy/lem W naacTUHON BO36YyxAeHMs. B cnyyae mcnonb3oBaHus
AVN3NEeKTPNYECKOro cnoa AN NPOBEPKM KOMMOHEHTOB Heo6XxoanMo, 4To6bl OH yAoBneTBOpPAa TpeboBaHUAM,
yCTaHOBJ/IEHHbIM B 5.2.3, 1 HAXo4U/ICA B HA/IMYUN BO BpeMSA MNPOBeAeHUs npoueaypsbl.

6.6.4 YcTaHOBUTE TOPU3OHTa/IbHYIO WKany BpemeHun ocumnnorpadga Ha 0,5 HC Ha Kaxpoe geneHne Wka-
Nbl, @ YYBCTBUTE/IbHOCTb MO BEPTUKA/N yCcTaHaBNMBaEeTCA AN1A MOJYYEHUA OTK/OHEHUSA Ha MNOJIHYK LWKany
npnénusntenbHo B 10 A.

6.6.5 3apsagute moaynb Uan NNacTuHy BO3OYXAEHUSA, YCTAHOBMB NOJMOXUTENbHbLIN NoTeHyunan Ha 500 B.

6.6.6 Pa3paguTte mogynb n o6bpatute BHUMaHuWe Ha POopMmy KpuBOI Toka. Bce napameTpbl AO/DKHbI Ha-
X0AUTbCA B AManas3oHe npefefibHblX 3HAYEHW, ycTaHaB/IMBaeMblX Ha pucyHke 4 n B Tabnuue 3 npu UCMNOMb-
30BaHuM obopygoBaHMA no namepeHuw dopm mmnynoca 3,0 'My. B cnyyae ucnonb3oBaHna obopynoBaHus
AN n3MepeHus 60nee y3Kkol WUPUHbI Nonockl ybeamTecb B TOM, YTO BCe napamMeTpbl HaXoA4ATCA B AnanasoHe
npegenbHbIX 3HAYEHWN, YCTAHOBMEHHbIX Ha puUcyHke 6 m B Tabnuue 4. PekomeHayeTca cpaBHMBaTh napame-
Tpbl hbopM uMnynbca c npeabiayw el 3anucblo pe3ynbLTaToB NPOBEPKM Ha COOTBETCTBME, OTBevallei ycTa-
HOBJ/IEHHbIM TPe6OBaHUAM.

MpumeuyaHune — W3MeHeHusl, HabnoaaeMble B (QOpMe paspsAHOro MMNYbCa, AaXe ec/ii OHW HaxoasTcsl B
AnanasoHe TEXHUYECKUX XapakTePUCTUK, MOTYT yKasbiBaTb Ha YXYALEHWE COCTOSIHUSI UCTbITATENLHOTO YCTPOACTBA.

6.6.7 IameHUTe noTeHUMan MoAynAs UM NNacTUHbl BO36YXAEHUS, YCTAHOBMB OTpULATE NbHbIA NOTEHLM-
an Ha 500 B. MoBTopuTe NOpPSfOK AENCTBUIA, YyCTAHOBNEHHbIN B 6.6.6.
6.6.8 Ypanute npoBEPOYHbLIA MOAY/b.

7 Mpoueaypa ncnbiTaHUi

7.1 Tpe6oBaHUA K NPOBEAEHUIO UCNbITAHW

7.1.1 O6pauweHne c KOMMNOHEHTaMu

MpuMeHAinTe Heo6Xo4NMble Mepbl NPEA0CTOPOXHOCTU MPU MOATOTOBKE WCMNbITaHW, BO BpemMs U nocrne
X NMPOBELEHNUS.

7.1.2 TemnepaTtypa A/19 NPOBeAEHUSA UCNbITAHNIA Ha yCTOWYNBOCTb K SCP

Cofepxute ncnbiTyemblii o6pasel, Npu KOMHaTHOW TemnepaType O Hayana BbINOSIHEHWUS UCMbITAHWUIA
Ha ycToinumBocTb K SCP 1 BO BpeMs MCNbITAHUNA.

7.1.3 PekomeHayemasa nposepka oopMbl MMNybca

B Havyane u KOHUE KaxJoro atana UcnbiTaHnin Heo6xoaMmMo obecneuynTb COOTBETCTBME (DOPMbI UMMY/b-
ca NpMMeHNTeNbHO K ypoBHIO 500 B Tabnuubl 2 B 4acTU NOMIOXKUTENbHON W OoTpuuaTenbHOW MOMASPHOCTU C
nomoL b0 NpoBepoyHoro moaynsa 4,0 nd. B Tom cnyuvae, korga popmbl MMNY/1bCOB He COOTBETCTBYIOT Tpebo-
BaHUAM 3afaHHblX NpefenibHbiX 3HAYEHUR (CM. pUCYHKM 4 nam 5 n Tabnuubl 3 nnu 4), Bce pesynbTaTbl UCMbI-
TaHuii, NoNy4YeHHble Nocne nocnefHeli NpoBepku, KOTopas COOTBETCTBOBAa/fla YCTAHOB/IEHHbIM TpeboBaHUAM,
cunTalTCA HefelcTBUTENbHbIMU. ECnM ucnbiTaHMa npoBOAATCA B BuAe nocjiefoBaTesibHO yepeaylolmxcs
3TanoB, NPOBEpKY POPM WMMY/LCOB B KOHLE 3Tana MOTYT C/YXWUTb B Ka4eCTBE HadallbHbIX NMPOBEPOK crefy-
louLero arana.

7.1.4 Ctatndeckme n guHaMm4yeckue UCnbiTaHUA KOMMNOHEHTOB

BbINOMHSANRTE cTaTMYECKMe U AUHAMUYECKME UCMbITAHWS B MOJTHOM 06beMe C y4eTOM 3afaHHbIX B TEXHMU-
yeckoii cneyndukaLmm napameTpoB Ha o6pasel, nepes HayanoM NPOBeAEeHUs UCNbITAHUA HA YCTOMYMBOCTb K
3CP 1 nocne Hero ¢ uesnbio yCTAHOB/IEHUS BO3MOXHbIX OTKA30B KOMMOHEHTOB.
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MpumeuaHue — ECM cTaTMYeCcKne 1 ANHAMUYECKNE UCTILITAHUS AO/MKHbI NPOBOANTLCS MPU HECKOSIbKUX TeM-
nepatypax, BbINO/IHUTE CHa4ana UCMbITaHUA C Goslee HWU3KOM TeMnepaTypoil, a 3aTeM WUCMbITaHWsl C nocneaoBaTesbHbIM
yBe/IMYeHMeM TeMneparypbl.

7.2 Knaccudunkauyma o6pasnoB Ha yCTOMUMBOCTbL K OCP

BbINO/THUTE KnacCcUuKaLMio KOMMAOHEHTOB MO BbIAEPXUBAEMOMY HanpshkKeHUl WMniynbca npu onpe-
AeneHun yctoiumsoctn k ACP moAenn 3apsikKeHHOro ycTpoicTBa B COOTBETCTBMM C AaHHbIMKU Ta6nuubl 1.
McnbiTaHMs Ha YCTOMUYMBOCTbL KOMMOHEHTOB [0/IXHbl OCYWECTBNATbLCA B COOTBETCTBUM C NPUBEAEHHON HUXe
npouesypoi. MicnbiTaHWs MOTYT HauMHaTbCS C N11060r0 HEOGXOAMMOTO YpoBHA. B cnyyae oTkasa OTAENbHOTO
KOMMNOHEHTAa HEO6X0AMMO MPOAO/IKATb UCMbITAHWE C UCMOMb30BAHWEM HOBOFO KOMMOHEHTa Ha 60Jsiee HU3KOM
HanpsxeHun 0o Tex nop, noka He 6yAeT yCTAHOB/IEHO BblAEpXMWBaeMoe HanpsixkeHue. B cnyyae ycnewHoro
MPOXOXAEHUsS KOMMOHEHTOM Haya/ibHOTO YPOBHS HEO6XOAMMO MPOAO/IXKATb NPOBEAEHUE UCMbITAHWS B COOT-
BETCTBUU C YPOBHSIMU HaNPsHKEHWii, ykazaHHbIX B Tabnuue 2, A0 TeX Mop, Noka KOMMOHEHT He BbliifeT u3
CTPOS WAM He 6yAeT AOCTUTHYTO MakcuManbHOe 3apsaHoe HanpshkeHue. KnaccuuKauMoHHbie WUCNbITaAHUA
Ha ycToilunBocTb kK QCP mMogenu 3apsXKeHHOro yCTpoiCcTBa cumMTaloTCs paspylwalwmMy UCNbITAHUSMU, faxe
€C/IM KOMMOHEHT He BblleN U3 CTPOs BO BpPeMs UX npoBeaeHus. Mpu HEO6X0AMMOCTU BO3MOXHO MCMO/b30Ba-
HVWe HeBOMbLWNX WAaroB NpuUpalLeHna ypoBHel HanpsXeHusa 415 onpeaeneHns BblAepPXWBAEMOro HanpshHKeHus.

MpumeyaHus

1 V3MeHeHue Kopnyca KOMMOHEHTa, npouecca W3roTOBMEHUS, KOHCTPYKUUW WM MaTepuasioB MOXeT NpuBecTu
K Heo6X0AMMOCTI NMOBTOPHON knaccudmkaumm B COOTBETCTBMM C TpeboBaHMAMK HacTosWwero ctaHgapra. flaxe nmpu wmc-
NoNb30BaHWM OAHOTO Y TOFO Xe KpUCTassia B pas/iMyHbiX KoOpnycax Heob6xoAnmo npoBefeHne ero NOBTOPHON knaccudu-
Kauun. He gonyckaetcs npoBefeHne 0606LLEHHON OLEHKN Ha NPUTOLHOCTb.

2 Knaccugukayma pacnpocTpaHseTcs Ha KOHKPeTHyt VIC Ha kpucTanne B KOHKPETHOM KOopnyce C onpegesieHHol
[ONOSTHNTENbHOM KOHTAKTHOM NMOLLaKOW.

Ona knaccugunkaymm KOMNOHEHTOB HEOOGXOAMMO BbINOSIHEHWE CNeAYLWNX A4eACTBUNA.

7.2.1 MopBeprHnuTe WUCNbITAHUAM He MeHee Tpex o6pas3LoB OAHOrO KOMMOHEHTA MPUMEHUTENIbBHO KO
BCEM CTaATMYECKMM WM AMHAMMWYECKUM napamMeTpam, YCTAHOBMEHHbIM B TEXHWYECKOW cneundukaumm.

7.2.2 YcTaHOBUTE NepBblli KOMMNOHEHT W Ha4YHWTE NPOBefAEeHUe WUCMNbITAHWA C UCNOJIb30BAHWEM YPOBHSA
BO34ENCTBUSA, YyKa3aHHOro B Tabnuue 2.

7.2.3 YBenunubTe noTeHunas KOMNOHeHTa ntobbiM cnocob6om, onpeaesieHHbIM B pasgene 5. Mpu ncnonb-
30BaHUM NPAMOro metoga 3apsAfku, U3/1I0KEHHOro B 5.1, pa3paauTte NcnbiTyeMblli WTbipb B 06WENR CAOXHOCTMU
WwecTb pas (TpY NOMOXKMUTENbHbLIX U TPU OTpULAaTeNbHbIX pa3psaga). MNpu ncnonb3oBaHUM MeToda WHAYKTUBHOM
3apAanku, KOTOpbli n310XeH B 5.2, HE06X0A4MMO BbINOMHUTL AENCTBUSA, ONMcaHHble B 7.2.3.1.1 nnn 7.2.3.1.2.
BblNnoNHNTE BCEro wWecTb pa3psAfoB (TPU MONOXUTENbHbBIX U TPU OTPULATE IbHBIX) HA KaXAOM WTbipe. Bpems
Mexay paspsagamu AO/DKHO 6bITb A4OCTATOYHbLIM A8 TOro, YTO6bI KOMMNOHEHT MOF A4O0CTUYb NOJIHOTO Hanpsxe-
HWA Harpys3ku, ¢ MUHUMasabHbIM BPEMEHEM MeXAy pa3psafamu, CoOCTaBMALWMUM O4HY CEKYHAY.

7.2.3.1 Mpn ncnonb3oBaHuy mMeTofa UHAYKTUBHOW 3apAfKM MHAYLMPOBAHHLIM MOJIEM BO3MOXHO BbIMOJI-
HeHue ABYX cnoco60B Mo 3apagke v paspsafke UCNbITYEeMOro yCTponcTea: oAHOpPa3pA4HbIl U ABYXpa3pA4HbIi
cnoco6. B xoge nposefeHns ob6eux npouefyp nosyyarwTCcAa paBHO3HAaUYHble pe3ynbTarhl.

7.2.3.1.1 OpgHopas3psAAHbIA cNOoCco6: TpU NONOXUTENbHbLIX U TPU OTpULATENbHbIX paspaga MoryT popmun-
poBaTbCA BMeCTEe C WeCTbo MHAMBUAYANbHBIMU pa3psagamMu, BbINOMHAS NPUBEAEHHYI HUXE nocnejoBaTesib-
HOCTb felicTBUI, KOTOpPble NPUBOAAT K NOC/eA0BaTeNIbHOCTN 3apAAHbIX/pa3pafHbIX COObITUIA B COOTBETCTBUM
C PUCYHKOM 2.

a) HanpsxeHune B0O36yXAeHUA ycTaHaBNMBaETCA NpPU yBENUYEHUN HANPSAXEHUSA Ha nnacTuHe Bo3byxae-
HUS 00 BEeNWYMHbI 3af4aHHOT0 YPOBHS BO34elcTBUA.

6) MepBasa paspAfka OCYLWECTBAAETCA NPU ONYCKAHUM NPYXMHHOTO KOHTaKTa Ha ucnblTyeMblii o6pasey,
(cm. pucyHok 2).

B) Mocne paspsAfaKM NPYXWHHbIA KOHTAKT yAepXnBaeTcsa B KOHTaKTe CO WTbIpeM MCAbITyeMoro obpasua
KOMNOHeHTa AN obecneyeHUsa nepeHoca MOJIHOTO 3apsaja M BbiBeAEHUS NPOBOASALWLETO KaHana Ha 3eMJio.

r) 3aTem HanpsXXeHue Ha nnacTuHe BO36YXAEeHUS MeA/IeHHO najaeTt, 4yTo NPUBOAUT K MOSTHOMY OTe-
KaHWi 3apsfa, KoTopblii 6bl1 mepejaH Ha MCNbITyeMoe YCTPOWCTBO BO BPEMS MepBOi pa3pafks nNo mogenu
3apsXXeHHOoro yctpoicTsa.

4) TIpYXUHHBIA KOHTaKT BO3Bpal,aeTcsa B CBOE HauyasnbHOoe (pa3befMHEHHOE) MOoJIoXKeHue (CM. pucy-
HOK 2), Npexe YeM HanpshkeHue TOWN Xe MaAn NMPOTUBOMOIOXHON NONAAPHOCTU NPUKNAAbIBAETCA Ha MAACTUHY
BO36YXAeHNA AN BbINONHEHUS NOC/eAylWwnx paspsasok.
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e) YkaszaHHas nocnefoBaTeNbHOCTb AEeiCTBUII BbINONHAETCS WeCTb pas (TP NOMOXUTENbHbLIX U TPK OT-
puuaTenbHbIX B N060i# NocnefsoBaTeibHOCTU) ANS MOMYYEHUS LWECTU paspsigok.
X) MoBTOpWTe AelicTBUS NPUMEHUTENBHO K KaXAOMY LWITbIPO, MOABEPralolWemMycsa UCNbITAHUSAM.

BHN3 MPYXVHHBIA KOHTaKT BBEPX

HanpsbKeHU (+) Lo YCTAHOB/IEHNS! KOHTAKTa MeXAy UCMbITyEMbIM
YCTPOCTBOM M NPWKUMHBLIM KOHTAKTOM 1 OKOJ0 Hy/isi Nepes, NoALeMOM
MPYXUHHOTO KOHTaKTa

PucyHok 2 — OpgHopaspsiaHbllii cnocob (3apsigka nonem, nmnynbc lcdm n meaneHHas paspsgka)

7.2.3.1.2 [dByxpaspsagHblii cNOCO6: TPU NOMOXMTENbHbIX U TPU OTpuULaTeNbHbIX pa3psga MoryT hopmu-
poBaTbCa BMecTe CTpeMs napamu pas3psfoB 3HAKOMNEPEMEHHON NONSAPHOCTMW, BbINOMHAA NPUBEAEHHYIO HMXE
nocnepoBaTeNbHOCTb AEWCTBUIA B COOTBETCTBUN C PUCYHKOM 3.

a) HanpshxkeHue Ha nnacTuHe BO36YXAEHMS MOBbILWAETCS A0 BE/IMUYUHBI 3aJ4aHHOTO YPOBHS BO34eiCTBUSA.

6) MepBaa paspsagka OoCyU,ecTBAAETCA MPW ONyCKaHWU MPYXUHHOIO KOHTaKTa K McrnblTyemMomy obpasuy
(cm. pucyHok 3).

B) MPYXUHHbIA KOHTAKT YAEpXNBaeTCs C UCNbITYyeMbiM 06pa3LoM ANs nepeHoca NOJIHOrO 3apsifa W Bbl-
BefleHNs NPOBOAALLEro KaHasna Ha 3em/io.

r) MpyXWHHbIA KOHTAKT BO3BpallaeTCcs B CBOE HayalbHoe (pa3beAWHEHHOE) NOoNoXeHne (CM. pPUCYHOK 3),
0oCTaB/IAA YCTPONCTBO C NOJIHbIM 3apALOM.

4) HanpsaxeHune Ha nnacTtuHe BO3OYXAEHUA Me[/IeHHO BO3BpalliaeTCcs K HY/0, YeM JOCTUraeTcsa NnosiHoe
yhaneHue 3apsaga c naacTuHbl BO36yxaeHus.

e) NMpYyXWHHbIA KOHTaKT onyckaeTcsa (BTopas cTpesika, HanpaB/leHHas BHW3 M pacnosiokKeHHas cnpasa
Ha pucyHke 3) BO BTOPOW pa3 AN BbINO/IHEHWS BTOPOro pa3psga, KOTopblii MMeeT NPOTMBOMNOJIOXHY MONsAp-
HOCTb M TaKylo XXe BeIUYUHY.

X) YKa3aHHble AeCTBUA NMOBTOPSAIOTCA TPy pas3a B COBOKYNHOCTU TPeX MOMOXUTENbHbIX U Tpex oTpuua-
TeNbHbIX paspsagoB.

n) MoBTopUTEe AECTBUSA NPUMEHUTENBHO K KaXA0MY LWTbIPO, NOABeprawLwemMycs UCcnbiTaHUSaM.

TIPYXXUHHBIA KOHTaKT
BHIN3 BBEPX BHIN3

PucyHok 3 — [1Byxpa3psigHblin cnocob (paspsgka nonem, 1-in umnynsc lcdm — oTcyTcTBMe nons, 2- mmnynsc lcdm)

7.2.4 MoBTopsAnTe genctBua no 7.2.2 n 7.2.3 40 OKOHYaHMSA UCNbITaHMA Tpex 06pa3u0B KOMMOHEHTOB.
3aperucTpupyiiTe ypoBeHb BO3AeliCTBUSA.
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7.2.5 NcnbiTaiTe KOMNOHEHTbI N0 BCEM CTATUCTUYECKUM U AUHAMWYECKUM napameTpam, NpeacTaBlfieH-
HbIM B TEXHMYECKOWN cneundukaumu, n 3anmwnTte pesynbTatbl ANA KaXA0ro KOMNOHeHTa. MNMapameTpuyeckni
KOHTPO/Ib M PYHKUMOHA/IbHbIE WUCNbITAHUSA AOJ/IXKHbI MPOBOAMTHLCA MPW KOMHATHOW TemnepaTtype WaW B COOT-
BETCTBUN C TpebOBaHUAMM, YCTAHOBMEHHbIMU B cneundukaLuum Ha KOMNOHEHT. Ecam ncnbiTaHUA LOSXKHbI
NPOBOAMTLCA NPU pasHbiX TeMnepaTypax, BbINO/IHUTE CHayasna ucnolTaHua ¢ 601ee HU3KOW TemnepaTypoii, a
3aTem nocsegoBaTeNibHO MOBbIWAaKTe TemnepaTypy.

Ecnn Bce KOMNOHEHTbl yAOBNETBOPAT TpeboBaHWAM nNapamMeTpoB, YCTAHOBJ/IEHHbIX B TEXHWYECKOW
cneyndukaymm, nosTopute geictena no 7.2.3—7.2.5, ncnonb3ys 6onee BbICOKMIA YpOBEHb BO3AENCTBUSA,
yKasaHHbIl B Tabnuue 2.

7.2.6 Ecnv oauH nnu 6onee o6pa3uoB KOMNOHEHTOB BbIW/AN U3 CTPOSA, NOBTOPUTE UCNbITAHUE 3NEKTPO-
cTaTU4eckumMm paspsafgoM, UCMNOJb3ya MPU 3TOM TPU HOBbIX KOMMOHEHTA, HauynHasa Cco CrefylLWero MeHbLWwero
YPOBHS BO34eWiCTBUA. ECAM KOMMNOHEHTbl MPOAO/IKAT BbIXOAUTb M3 CTPOS, CHMXaWTe HanpsxeHue BO3Ael-
CTBUSA [0 Tex Mop, Noka He fOCTUTHETe YypOBHA OAWH. Mpu BbIBNEHWM OTKA30B Ha ypoBHE OAWMH (Tabnuua 2)
OCTaHOBWTe MpoBeAeHWe UCNbITaHWA Ha 3TOM YpOBHe.

7.2.7 B kayecTBe a/ibTepHaTMBbl BO3MOXHO WMCNO/b30BaHue Tpex OTAefIbHbiX 06pa3L,0B KOMMNOHEHTOB
Ha Kax[oM ypoBHe BO3AeiNcTBMA n3 Tabnuubl 2. OTAeNbHbIe KOMMNOHEHTbl MOTYT TakXe MCNoNb30BaTbCA ANA
KaxAol NoONAPHOCTM M WTbIpSA. JOKyMeHTanbHO ohopMUTE M 3aNUWINTE pa3Mep BbIGOPKM U NaaH NpoBeAeHUs
NCNbITAHUN.

7.3 Kputepuu knaccuunkaymm

Knaccudurkaynss KOMNOHEHTOB MPOBOAUTCSA MO HaMBbLICWEMY YPOBHIO HaNpsHXeHUs npu BO3AENCTBUK
ACP (NONOXUTENbHON U oTpUUATENIbHOW MONAPHOCTM), HA KOTOPOM Bce Tpu o6Gpasua MoATBEPXAAKT COOT-
BETCTBME CTATUUYECKUX M AUHAMUYECKUX NMapamMeTpoB TEXHUYECKON cneuudmnkaLum.

Tok, A

PucyHok 4 — dopma BosiHbl QCP MoAyna 3apsXXeHHOro yCTponcTea A1 UChbiTaTesibHbIX
ycTpoiicte ¢ 3 ML, npnbopamn nsmepeHus

MpumeuvyaHne — [0 NOMOXWUTENbHON MOMAPHOCTW: 1p2 — BTOPOW MWK, OTpULATENIbHOE OTK/IOHEHWE;
1p3 — TpeTuii NUK, NONOXUTENbHOE OTKNOHEeHWe. NS oTpuuaTenbHOW NONSAPHOCTU: 1p2 — BTOPOW MWK, NOMOXWUTENbHOE
OTK/IOHeHMe; 1p3 — TpeTuit nuK, oTpuuaTeslbHOE OTKOHEHNE.

Tabnuya 3 — TpeboBaHus, nNpeabsBnsaeMble K )OpMe BOJIHbI NMPU UCMO/b30BAHUW WMPUHBLI nonockl 3,0 Ty,

3apaHoe HanpskeHue, B, + 5 % OB03HAYEHME MpoBepouHbli moaynb 4,0 n®, [poBepoyHblii Mogynb 30 nd,

A +20 % A, +20 %
125 Ipl 1,90 —
250 Ipl 3,75 —
500 Ipl 7,50 18,0
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OkOHYaHve Tabnuubl 3

3apAgHoe HanpskeHve, B, £ 5 % O6o3HaueHmne MpoBepouHbIi Mogy/b 4,0 n®, [posBepoyHblii mogyns 30 nd,

A, 20 % A, £20 %
1000 1pl 15,0 —
1500 Ipl 22,5 —
2000 Ipl 30,0 —
MapameTp O603HaveHne T[MpoBepouHblii Moaynb 4,0 n® [NpoBepouHbli Mogynb 30 nd
(BCe HanpshkeHus) (Tonbko 500 B)
Bpems HapacTaHus tr (ps) < 200 ps < 250 ps
Mo Bceli WMpUHE Npy NOSIOBUHHO BbICOTE td (ps) <400 ps < 700 ps
Makc. 2-e nMKoBOe 3Ha4vyeHue Ip2 <50 % Ip1 <50 % Ip1
Makc. 3-e nMkoBoe 3Ha4vyeHue Ip3 <25 % 1p1 <25 % Ipl
Tok, A

PucyHok 5 — ®opma BonHbI DCP mMofyns 3apsKeHHOro yCcTpoicTBa 4151 UCMbITaTesIbHbIX YCTPOWCTB
c 1ITL npubopamu nsmepeHus

MpumevyaHne — [0S NONOXKWUTENbHOM MNONAPHOCTW: 1p2 — BTOPOA MUK, OTpULATENbHOE OTKNOHEHME;
1p3 — TpeTuit MUK, NOMOXMTENbHOE OTK/IOHEHMe. ANA oTpuuaTenbHON NONAPHOCTU: 1p2 — BTOPOW MWK, NOMOXUTENbHOE
OTK/IOHEeHWe; 1p3 — TpeTuil NuK, oTpuLaTenbHoe OTK/IOHEeHMe.

Tabnuuya 4 — TpeboBaHus, npegbsaBaseMble K (QoOpMe BOSHbI NPY UCNONb30BaHUN WNPUHBI nosiockl 1,0 Ty,

3apﬂ,ch:; :zﬂ&ﬂmewe, O60o3HaYEHME ﬂpOBepO'—I:\I::IVIi gg,qo/);nb 4,0 N, l‘lposepoq:ﬂz znﬂoogzlnb 30 no,
125 Ipl 1,13 —
250 Ipl 2,25 —
500 Ipl 4,50 14,0
1000 Ipl 9,00 —
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OkoHuyaHve Tabnuubl 4

3apsiiHoe HarnpsikeHue,

B 5%
1500
2000

MapameTp

Bpemsa HapacTaHus

Mo Bceli WupuHe npu
MOJIOBVHHOW BbiCOTE

Makc. 2-e nukoBoe
3HayeHne

Makc. 3-e nukoBoe
3HayeHne

O603HaveHne

1pl
IPL

O603HauveHne

tr (PS)
td (ps)

Ip2

Ip3

MpoBepoyHblii Mogynb 4,0 nd,
A £20 %

135
18,0

MpoBepoyHbIii Mogynb 4,0 nd
(BCe HanpsixeHus)

<400 ps
< 600 ps

<50 % Ipl

<25 % Ipl

FOCT P 53734.3.3—2016

MpoBepoyHbIii Mogynb 30 N,

A 20 %

MpoBepoyHbIii Mogynb 30 nd

(Tonbko 00 BOMILT)
<400 ps
< 1,000 ps

<50 % Ipl

<25 % Ipl
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MpunoxeHve A
(cnpaBo4HOE)

PekomMmeHAauun Mo NpoBeAEHWNI0 UCTbITAHUNA.
BecKOHTaKTHbIi pa3psasg

Bo3aywHblli pa3psag umutupyet 9CP no Mogenu 3apskeHHOro yCTpoincTea, NPOUCXOASALWMNIA B 06bIYHBLIX YCIOBMAX
oKpyxarwLiein cpegbl. Pa3psg npoucxoauT B BO3AyXe N0 Mepe NpUBAMKEHMs 3a3eM/IEHHOT0 NpeameTa K LUTbIPK 3apsiKeH-
HOTrO YCTpOWCTBa. XapakTepucTukn paspsifa — HanpshkeHne npo6os, NMKOBOe 3HayeHue Toka, hopmMa BO/HbI U T. 4. — 3a-
BUCAT OT pada (hakTopos, B TOM YMC/Ie OT aTMOCKEPHOro faBNeHNs 1 ABUXEHUA BO3AyXa, BNIAXHOCTU, (DOPM 3/1€KTPOA0B,
CKOPOCTV NPUBAVKEHNS 3M1EKTPOAO0B APYT K APYTY U UX YACTOThI. BBUAY TpyaHOCTEN KOHTPOS BCEX YKa3aHHbIX (DaKTOpOB,
BOCMPOV3BOAMMOCTb Y NOBTOPSAEMOCTb UCMbITAHWUI [OCTUralTCsA AOCTATOUYHO TPYAHO. MNpu 3TOM NMPOSBASETCA TeHAeHUMs
K HaKOM/IeHUI0 NOCNeACcTBUI BAMAOWMNX (DAKTOPOB U CHUXEHUIO NMOBTOPSIEMOCTU pe3y/bTaToB MCNbITaHUA. HekoTopble
ncnblTaTesiM ycnewHo cnpas/isioTCsa C BONPOcaMun BAMSAHUA BNaXHOCTU U faB/ieHNA CO34aHMeM NOAKOHTPOSIbHOM NoKab-
HOIi cpefbl, NCMO/b3Ys CYXOW MHEPTHbIM ras, Hanpumep asoT, WK YUCTbIV CyXOli BO3A4yX.

PerynsipHas uncTka wam 3ameHa pas3psifHbiX 3/1EKTPOAOB M MPOYNCTKA LWITbIPEe KOMMNOHEHTOB A0 Havyasna nposefe-
HVS UCMbITAHUI NOMOraeT OT B/MSIHUA 3arpA3HeHUiA.

Pa3bpoc NMKOBOro 3HauYeHMs Toka Ha BenununHy o 20 % ABnseTcs xapakTepHbIM 18 6eCKOHTaKTHOro meTofa pas-
psga. MNMocneactsns, Bbl3BaHHble TAKMMU OTK/IOHEHUAMU, MOTYT ObiTb CBEAEHbl A0 MUHMMYMa C MOMOLLbI0 NPUMEHEHUS
CTaTUCTUYECKMX METOAOB KOHTPONSA nocne cbopa faHHbIX.

OCHOBHbIMY MpeumyLecTBamm 6eCKOHTaKTHOTO MeToda paspadkv SBMSETCA TO, YTO MpU HEM AOCTUralTca ecTe-
CTBEHHbIE YC/I0BUA pa3psakM U CBOAATCA A0 MUHUMMYMa napasuTHble CBOWCTBa Lenu.

OCHOBHbIMY HefocTaTkaMy SBNSIOTCA HEBO3MOXHOCTb obecrneyeHns paspsfoB Ha BblGpaHHOM LITbIpe BO Bpems
MCNbITAHUS KOMMOHEHTOB, MMEKLNX O4YEHb MasieHbKOe PaccTosiHMe Mexay BbiBogamu, v TPYAHOCTb BOCMpPOU3BeAeHUs
paspagoB ANA KpanHWX 4ONYCKOBbIX 3HAYEHWUIA.
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MpunoxeHve b
(cnpaBo4Hoe)

dur3MUecKme N a/IeKTPUYECKMe XapaKTepUCTUKN NpoBEPOUYHbIX Moayeli

PucyHok b.1 — lMpoBepouHbiii mogynb 30 nd ¢ 60nbWnM
MeTaNIMYecknm AUCKOM

MpumeyaHus

PucyHok b.2 — lMpoBepouHsbiii mogynb 4,0 nd
C Mas/IeHbKUM MeTa/lsIMYeCKUM AUCKOM

1 MMpefcTaBneHHble HUXe usndeckne pasmepbl NpUBeAeHbl B KaYecTBe pekoMeHayeMbiX. [LeiiCTBUTENbHbIe eM-
KOCTHble CONPOTUB/IEHNS] NPOBEPOUHbLIX MOAY/EN N3MEPSIIOTCS C MOMOLLbIO M3MEPUTENst eMKOCTU B COOTBETCTBUM C 6.1.1.

2 A3MeHeHusi 4U3aNeKTpUYecKoii NPoOHULAEeMOCTH TPebyoT KOPPEKTUPOBKM pasMepoB B TOM C/lyyae, Korga 3afaH-
Hble eMKOCTU [10/KHbI COXPAHATLCS.

Ta6nnya bl — Cneyndmkalms Ha NPOBEPOYHbIE MOAYN

AvonexTputEcw WaTSpHaN AHCKa (pasuep)
[OvanexkTpuueckas nNpoHMLLaeMoOCTb 4,70 4,70 3,50 3,50
OvnameTtp ancka (Mm) 9,50 26,00 9,80 26,93
TonwmHa AnanekTpuyeckoro coa (Mm) 0,80 0,80 0,584 0,584
EmkocTb gucka (nd) 4,0 30 4,0 30
Mnowagb AN3NEKTPUKA — MUHUMAsbHbIA pa3mep (Mm) 30 x 30 30 x 30 30 x 30 30 x 30

MpumeuyaHue — Tl030/104YEHHbIE WU HUKENMPOBAHHbIE NMPOTPAB/EHHbIE MEAHbIE AUCKU LIEHTPYTCA Ha 0f-
HOIl CTOPOHE [AM3NEKTPUYECKOro mMaTepuana.
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MpunoxeHve B
(cnpaBo4HOE)

PekomeHpaunn no obpal,eHno U o4YMCTKe 06pas3L,oB NCNbITaAHUM, MPOBEPOYHbIX Moayneli
M UCNbITaTeNIbHOIO yCTpolicTBa

[na npepoTBpalleHns noTepu 3apsfa B MPOBEPOYHbIX MOAYMSAX CnefyeT YACTUTL NPOBEPOYHbIE MOZAY/N C MOMO-
Lblo M3onponaHona (M30MponuaoBOro cnupTa), cobgas ycTaHOB/IEHHbIE Ha NpeanpuaTUM Mepbl 6e30MacHoCTH.

O6palyeHre ¢ NcnbITyeMbiMU 06pasLamMu KOMMOHEHTOB [O/DKHO OCYLLECTB/IATLCA TOMIbKO C MOMOLLBK BaKyyMHbIX
NMHLETOB, NEPCOHAN [O/MKEH HOCUTb PE3UHOBbLIE HANasIbuYHVKN UM aHasIorMYHbIe CPeACTBa, WK N1acTMacCoBbIX MUHLE-
TOB, HENTPasIM30BaHHbIX NyTEM UX NMOMELLEeHNs Mo4 CTPY UOHM3NPOBAHHOIO BO3AyXa.

CnepyeT BbINOMHATbL NEPUOANYECKYHD YNCTKY COCTaBHbIX YacTel MCnbiTaTelbHOr0 YCTPOMNCTBA C NMOMOLLLH M30Npo-
naHona Ans yjaneHusi Kakux-nubo 3arpsisHeHunidi ¢ NOBEPXHOCTM, KOTOPble MOTYT Bbi3BaTb MoTepto 3apsiga. Ocoboe BHU-
MaHue cnefyeT yaenstb paspsifHOMY 30HAY (WM NPY>XUHHOMY KOHTakTy), 3apsiiHOMY 30HAY W NAacTUHe BO36YXAEeHUs,
Ha KOTOpOI pacnonaraeTcs obpaseLll.

MpumeyaHne — OunuCTKa C MOMOLLbIO U30NPONUIOBOIO CIMPTA MOXET NPUBECTU K COXPaHEHMUI0 NOBEPXHOCTU
BNAXHOI B TEYEHWE OnpeAeneHHOro BPeMeHY Noc/e ykasaHHo! onepauuun. Bnara MOXeT co3faBaTtb HenpefHaMepeHHYo
yTeuky BO Bpemsi NpOBeAeHWs UCnbITaHuii. Heo6XoaMMO BbICYLUUTL BCE MOBEPXHOCTW MOCAE UX OUYUCTKM NyTEM Bblaep-
XUBAHUS B €CTECTBEHHbIX YCMIOBUSAX UM C NMOMOLLLI0 NPUHYAUTENIbHOTO MOTOKA BO3AyXa, UCMOJ/Ib3yeMOro A1 NPOCYLUKU.
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