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HAUUWOHANBLHBLIN CTAHOAPT POCCUMNCKON PEAEPALUNMU

OCHOBAHUE CO BCTPOEHHbLIMA KOMNOHEHTAMU
YacTtb 11

O6wme Tpe6oBaHusA. MeToabl UCNbITAaHUA

Device embedded substrate. Part 1-1. Generic specification. Test methods

Data BBepgeHua — 2020—06—01

1 O6bnacTb NpUMeHeHus

B HacTosiiem cTaHaapTe ykasaHbl METOA bl MCMbITAHWI MACCUBHbIX U aKTUBHbBIX YCTPOWCTB, BCTPOEHHbIX
B NoAnoxku. OCHOBHbIE METOAbI UCMBITAHUIA MaTePUanoB 1 NeYaTHbIX nNnaT ykasadsl B MOK 61189-3.

Hactoswmn ctaHgapT NPUMEHUM K NeYaTHbIM nnaraM CO BCTPOEHHbIMWU YCTPOMCTBAMU, U3TOTOBAEHHbI-
MM C UCMONb30BaAHWEM OPraHNUYECKOro OCHOBHOMO Marepuarna, KOTopbli BKMOYAET, HaNnpUMep, aKTUBHLIE UK
NaccuBHblE YCTPOWCTBA, AUCKPETHbLIE KOMMOHEHTbI, CDOPMUPOBAHHbIE B MPOLIECCE U3TOTOBIEHUA 3NEKTPOH-
HOW MOHTAa>XHOW NnaTbl, U COCTaBMEHHbIE U3 NTIMCTOBOrO Marepuarna KOMMOHEeHTa.

Cepus ctaHgaptoB MOK 62878 He npuMeHAETCs K ypoBHIO RDL unu K arekTpoHHbIM MOAYISAM, onpeae-
neHHbIM KaK 6usHec-mogens M-Tuna B MOK 62421.

2 HopmatuBHbIe CCbINKKN

B Hacrosilem cTaHAapTe UCMOosb30BaHbl HOPMAaTUBHbLIE CCbINIKKW Ha chneayiowme craHgapTel. Ans aatu-
POBaHHbIX CCbINTOK MPUMEHSIIOT TOMbKO YKa3aHHOE U3aaHne CCbISIOMHOro cTanaapra. [na HeaaTupoBaHHbIX —
nocneaHee nsgaHue (BKNOYas BCE USMEHEHUS).

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold (3konoru4eckue ncnbiTaHuA.
Yactb 2-1. AcnbiTaHua — McnbiTaHue A: Xonoa)

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Tests B: Dry heat (U cnbiTaHna Ha Bo3aen-
CTBWE BHeLIHUX pakTopos. YacTtb 2-2. NcnbiTanua. UcnbiTanua B: cyxoe Tenno)

IEC 60194, Printed board design, manufacture and assembly — Terms and definitions (MpoekTuposa-
HWe, NPOM3BOACTBO M COOPKa NeYaTHbIX NIaT: TEPMUHbI U ONPEAENEHUS)

IEC 61189-3, Test methods for electrical materials, printed boards and other interconnection structures
and assemblies — Part 3: Test methods for interconnection structures (printed boards) [Metoabl ucnoitaHumn
3MEeKTPUYECKUX MaTepuasos, NeYaTHbIX NNaT U APYrmx CTPYKTYP MEXCOEANHEHMIA U NeYaTHbIX y3noB. YacTb 3.
MeToabl ucnbiTaHWii MaTtepuanos AN CTPYKTYP MEeXCoeAuHEeHUN (nevaTHbix nnar)]

IEC TS 62878-2-4:2015, Device embedded substrate — Part 2-4 — Guidelines — Test element groups
(TEG) [Moanoxka Co BCTPOEHHbIMU KOMNOHEHTaMun. Yactb 2-4. PykoBoacTBo. Mpynnbl UCNbITYEMbIX KOMMNO-
HeHTOB (TEG)]

3 TepMuHbI, onpeaerieHUus1 U CoKpaleHusi

3.1 TepMuHbI U onpeaerneHus

B HacTosiliemM crangapte npuMeHeHbl TepmMuHbl no MOK 60194,

N3pnaHue odpuumnanbHoe
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3.2 CokpauweHus

AABUS — no cornacoBaHuio Mexay nonb3oBaTenem 1 NoCTaBLLMKOM;
AOI| — aBTOMATMYECKUI ONTUYECKUIN KOHTPOSb;

CAD — cucreMa aBToMaTU3npOBaHHOIO NPOEKTUPOBAHUS;

CAM - cucrtema aBTOMaTM3MPOBAHHOIO NPOU3BOACTBA;

LS| — 6onbLias uHterpanbHasa cxema (6onee 100 anemeHTOB);

TEG — rpynnbl MCNbITYEMbIX 9N1IEMEHTOB.

4 MeTtoabl UCNbITaHUN

4.1 O6LwWue NonoxeHus

[aHHbI nogpasaen NPMBOAMTCA TONbLKO ANA PYKOBOACTBA. McnbiTaHWe cneayet NnpoBOAUTL NPU HOp-
MarnbHbIX KIMMaTUYECKUX YCNOBUAX (UMK YKa3blBaeTCA, kakoBa HOpMansHasa cpeaa):

Temnepartypa OTHOCUTENbHAA BNAXHOCTb ATMOCEpPHOE AaBneHue

ot15°C o 35°C 0T 25% 0o 75 % oT 86 kMa go 106 kMa

4.2 BusyanbHbIil OCMOTP U MUKpoOLWng

4.2.1 O6wWwMe NOHATUA

BuayanbHblit KOHTPOMb U MUKPOLUAWMA MHOFOCMONHbLIX NeYaTHbIX NnaT onpeaeneHsl B 4.2.2 n 4.2.3.

4.2.2 BusyanbHbIli KOHTPOSb

BuayanbHblii KOHTPONb 3aKMOYAETCA B NMPOBEPKE BHELLUHEro BMAa, Ka4ectsa MNOBEPXHOCTU U PUCYHKA
06pasL 0B HEBOOPYKEHHbIM N1Aa30M UMK C UCMOSMb30BAHNEM YBEMNUYUTENBLHONO CTEKNa B COOTBETCTBUM C KOH-
KpETHbIMK TpebGoBaHUsMU. Pe3ynsrar uCnbITaHUsS JOMKEH ObITh COrNAacoBaH MexXy 3akas4Mkom U NOCTaBLLM-
Kom (oanee AABUS).

4.2.3 Mukpownud

Mukpownud obecneynmBaeTr KOHTPOSNb COCTOSIHWUSA, BHELUHEro BuAa U pasMepoB B COOTBETCTBUU C
KOHKPETHBLIMU TPEOOBaAHMAMM K METanNU3MpOBaHHOMY CKBO3HOMY OTBEPCTUIO, MEPEXOAHLIM OTBEPCTUAM B
HapawMBaeMoM Crnoe, NPOBOAHUKY, MEXCMOWHLIM PACCTOAHUSIM, PACCTOSHUIO MEXY NMPOBOAHUKAMMU U CO-
€AUHEeHUSIMM CO BCTPOEHHBbIM KOMMOHEHTOM. OBpa3el MOHTUPYETCA B 3MOKCUAHOW MU NonmacuMpHON CMo-
ne, noaBepraeTcsA nonepeyHoMy paspesy M NOnupyeTca Ansi ocMotpa. OueHKka pe3ynbrartoB JOMkHa ObiTb
AABUS. O6opyaoBaHue, Matepuansl, o6pasel 1 UCMbITAHUE onpeAeneHbl B nepevmcneHusix a)—d).

a) ObopynoBaHue

MpOMBILLMNEHHbIA MUKPOCKON, CNOCOGHLIN U3MEPATL TONLLUUHY MeTannu3auum ¢ To4HOCTbIo 0,001 Mm.

b) Marepuan

Marepuanamu, cnonb3yemMbiMU B 3TOM UCTbITAHUM, SABASIOTCA cMa3ka aAna dopM, popmoBovHan cmo-
na, nonupyiouasi TkaHb unu 6ymara (Ne 180, Ne 400, Ne 1000 u T. 4.) C BO3MOXHOCTbIO UCMONb30BAHUA MO-
NUPYIOLLIMX MaTepuanos (OKCua anioMUHUA UK OKCUZ XPOMa).

¢) Obpasey

O6pasel, BbIpe3aloT U3 NpoAyKkTa A0 NOAXOAALLEr0 pasmepa, 4OCTaTO4HOro AN HAbNAEHUA u 3akpe-
NAEHHOro B (pOPMOBOYHON CMOJIE. 3aTEM BbIPE3aHHYIO MOBEPXHOCTb NOAUPYIOT NOSIMPOBANbHON TKAHbIO UK
OGymMaron, HaumMHas ¢ rpyboit U KOHYaA TOHKOW, MPUMEHSIA BPaLLAIoLLYIOCS BOWOYHYIO NOBEPXHOCTL U BbILLEe-
YNOMSIHYTbIA NonupyoLmin matepuan. MNonupylowas noBepxHOCTb 4OMKHA HAX0AUTLCA NOA YrnoM ot 85° ao
95° k Habniogaemomy cnolo. [lnametp MeTannmsauum CKBO3HOINo OTBEPCTUS U NEPEXOAHbIX OTBEPCTUN B Ha-
paLumBaeMom croe, Habnoaaemblit Ha MukpoLunude, AOMKEH COCTaBNATL He MeHee 90 % oT paHee HabGnio-
AaeMmoro auamertpa oTeepcrusi. CrneayeTt npoTpaBuTb 00pasew, nocne nonMpoBKU, €CAN FPaHNLA NOMMPOBKK
AOJDKHA ObITb YTOYHEHA.

d) UcnbiTanue

McnbiTaHue COCTOUT B U3yYEHUW 3MEMEHTOB, YKa3aHHbIX B KOHKPETHbLIX TPEBOBAHUAX, C NOMOLLBIO MU-
KpOCKOMa C yka3aHHbIM yBenuueHuem. Ha pucyHke 1 nokasaHbl KOMNOHEHTbI CKBO3HOrO OTBEPCTUA ANA Npo-
BEPKU NOBEPXHOCTEN MUKpoLunuda, a Ha PUCYHKe 2 — CTPYKTYpa HapaLmBaHUA U BCTPOEHHbIE YCTPOUCTEA.
B Tabnuue 1 npuBeaeHbl XapakTepUCTUKU U KOMMOHEHTbI HAabMIOAEHUA NPU UCNBITAHWUK.

2



FOCT P M3K 62878-1-1—2019

A — wuprHa NpoBoaHYKa; B — sasop mMexay npoBoAHukamu; C — ToniuHa msonupyioLero cnos; D — auametp oTBepeTus; E — Ton-
LUHa MeTannmsaumn CTeHOK CKBO3HOMO 0TBepCTUs; F — TofjuHa MeTannusaumm, NoKpbisatoLer NpoBogHUK; G — TonLuHa MeHON
doneru; H — TonwuHa NpoBoJHUKE, | — rpaHnLa MeTannusaLuy; J — BHYTpPeHHsA Uerb

PucyHok 1 — N3mepsiemble KOMMOHEHTbI CTPYKTYPbI ¢ MUKPOLLNUGOM OTBEPCTUS

A— paccToAHne Mexay npoBOSHMKOM Vi BCTPOEHHBIM KOMMOHEHTOM; B — cron BCTPOEHHbIX KOMMOHEHTOB

PUCYHOK 2 — N3MepsaeMble KOMMOHEHTB! MUKPOLLNUda MHOrOCMOMHOM MiaTel CO BCTPOEHHbLIMU KOMNOHEHTaMK

Tabnuuya 1-— McneiTyeMble KOMNOHEHTEI, TPeGOBaHUS 1 BU3YarkHbIA KOHTPOMb MUKPOLLNGOB 06pastios

Ne BneMeHT ucneITaHuA TpeGoBaHMA 1 BU3YarlbHbIA KOHTPOIb
1 LUvpuHa npoBogHWKa (BHYTpeHHWI croit, | LLinpuHa BepxHero npoBOgHMKa
HapyXHbI crow) HWKHAS LIMPUHa NPOoBOJHUKaE
daxTop TpaeneHus
2 3a3op Mexgy npoBofHUKaMK (BHyTpeHHUIA | MuHuManbHbIA 3a30p MeXAY NPOBOAHUKaMM
CrOiA, HapyXHbIiA crnon)
3 TonwmHa cnos n3onauunu unu 3asop mMex- | MuHumanbHbiiA croi M3oMALMUM UK 3a30p MEXAY MPOBOAHUKaMU
Ly NpoBOfHUKaMK PaccnoeHue
MusnuHr
TpeluHb
4 [namMeTp 0TBEPCTUS 1 LUMPUHA KOHTaKTHOW | [ameTp oTBepcTus
nnoLwagku LLinpuHa KOHTaKTHOW MIoLlagku
5 TonwuHa meTannuaauymm cKBo3HOro oteep- | TomnLvMHa MeTannmaaLun CKBO3HOro OTBEPCTUS
cTUS ToniuHa MeTannusaLmm B NepexofHOM OTBEPCTUN HapaLLeHHO-
ro criosi (COOTBETCTBYIOLLEE NEPEXOAHOE OTBEPCTHE)
YrnoBas TpeLyuHa
5 ToniyuHa MeTannmaawumn CKBO3HOMoO 0TBep- | TpelluHbl B CTBOME OTBEPCTUS
cTus TpelluHbl B ponere
6 TonwyuHa MeTannusayum NpoBogHUKa TonuwmHa MeTann3aLum NpoBoaHUKa
7 TonuHa MeHOR donbru TonuHa MeaHo# donbru
8 TonuHa npoBofHUKa O6uas TonluHa NpoBoAHMKa (MeaHas donbra U ToNWUHa Me-
Tannusawun NpoBoJHMKa)
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OkonYarue mabnuus! 1

Ne BremeHT UcnbITaHUs TpeGosarus v BrayallbHbl KOHTPOMb

9 PaccTosiHUe MexXay NPOBOAHUKOM U BCTPo- | PaccTosiHie MeXy MPOBOLHUKOM U BCTPOEHHBIM KOMMOHEHTOM
€HHbIM KOMMOHEHTOM

10 | TonwuHa cnosi BCTPOEHHOMO KOMMOHEHTa TornyHa crnos BCTPOEHHOIO KOMIMOHEHTa
Paccnoenue

MuanuHr

TpelmHbl

4.2.4 OTCYTCTBME UMW HEJOCTAaTOK CeYeHUA NPOBOOHKKA

UTo6bl N3MEPUTL HELOCTATOK CeveHust MPOBOAHMKA AWK ONPeaenuTb OTCYTCTBUE NPOBOAHMKAE, UCTIONb-
3ytoT 060pya0BaHUE U BbINOSHRAIOT AeiCTBUSE B COOTBETCTBUM C NEPeYUCneHnsmu aj u b).

a) O6opynosaHue

MPOMBILLIEHHbIA MUKPOCKOM € TOMHOCTBLIO He xyxe 0,001 mm.

b) NamepeHne

MsmMepebTe cevyeHne NpoBOgHUKA unk onpedenuTe ero OTCYTCTBUE B BEPTUKANLHOM ¥ TOPU3OHTAILHOM
HanpasfieHUW Ha y4acTKe U3oNsALMHU.

4.2.5 Pa3mep KOHTaKTHO! NNOWAAKK W €€ NOACOK (KONbLEeBaA KOHTAKTHAA NAOWanKa)

4.2.5.1 MOHTaXHbl€ KOHTAKTHbIE NIOLLSAKYM N KOHTAKTHLIE NITOWAAKU CO CKBO3HbLIMKU OTBEPCTUSIMM

Ansa Toro YToBbl M3MEPUTE MOHTEXHYIO KOHTAKTHYIO NNOLWAAKY U KOHTAKTHbIE MOLLAAKM CO CKBO3HBIMU
OTBEPCTUSIMM, UCMONb3YIOT 060PYAOBAHUE U BLIMOMHAIT AERCTBUA B COOTBETCTBUK C NEPEHUCIIEHUSMM @) U b).

a) O6opynosaHue

MPOMbILLIEHHbIA MUKPOCKOM € TOMHOCTLIO He xyxe 0,001 mm.

b) NamepeHne

1) N3mepbTe pasmepbl KOHTaKTHbIX MIoOLWAa0K dy—d,, NOKa3aHHbIX HA PUCYHKE 3.

2) UamepbTe BHELLHME NEBbIE MOSACKM W,—w, NOBEPXHOCTH, KaK MOKa3aHO Ha PUCYHKE 3, UCMOSMb3ys
MUKPOLLUNKUG MeXy Kpaem OTBEPCTUS U KPAaeM KOHTAKTHOW MMOLLAAKK C TOYHOCTbIO He xyxe 0,001 Mm.

dy

a) HemetannusuposaHHoe oTBEPCTUE b) MeTtannusmpoBaHHOE OTBEPCTUE

A — HemeTannusupoBarHoe oTeepcTue; B — meTtannusuposBaHHoe oTBepcTue; C — nepexogHoe oTeepcTue

B Crloe HapalMBaHUA B COOTBETCTBYHOLel chopme: d,—d, — MaKCUMASTbHEIA pasMep KOHTaKTHOR mtouan-

Ki; Wy—W, — MOSRCOK KOHTaKTHOW NMNOLUafKMU BO BHELLHEM Cil0e; W5, Wy — MOACOK KOHTAKTHOW MAoLyagKu
BO BHYTpeHHeM cfoe

PucyHok 3 — M3aMepeHue pa3mepa KOHTaKTHO MI1oLLafKu
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4.2.5.2 TMNepexoagHoe oTBepcTUE (BKMIOHAA BHYTPEHHEE OTBEPCTUE M OTBEPCTUE B CMOE HapaLLvBaHus)

Ans namepeHuns CKBO3HbIX NEPEXOHbIX OTBEPCTUN UCNOMB3YIOT 060PYAOBaHKE W BLINONHSIOT AEACTBUA
B COOTBETCTBMU C NEepeymncrieHnsmMu a) u b).

a) ObopyaoBaHue

[POMBILLIIIEHHbI# MUKPOCKON C TOYHOCTbLIO He Xye 0,001 mm.

b) Nsmepenue

1) U3mepbTe pa3mepbl KOHTAKTHBIX NIOWAAOK d;—d,, MOKA3aHHbLIX HA PUCYHKE 4.

2) Het Heo0X0AMMOCTH M3MEPSATb PA3MEPb MOSICKOB BHELUHMX KOHTAKTHBIX MII0WAA0K Wy —W,, NOKasaH-
HbIX HA PUCYHKE 4, ecrin eCTb Npobnema ¢ anekTpu4eckumM coequHeHuem. amepenne MoXeT OCyLLEeCTBISATb-
Csi MO COrNacoBaHMIO MEXAY 3aKa34MKOM U MOCTaBLUMKOM M MOCPEACTBOM MUKPOLUNNGA C TOYHOCTbIO HE XYXXKe
0,001 MM AN MakCUManbHOro pasmepa.

d, d3

a) MerannusnpoBaH+Hoe b) 3anonHenHoe nepexogHoe
nepexogHoe oTBepcTHe oTBepcTne

A — 130NALMOHHBIA Coi; dy—d, — MakcUMarbHbii pasmep KOHTaKTHOW NoLagKy;
W,—W, — MOSACOK KOHTAKTHOA MSI0LaAKN BO BHELLHeM crioe

PucyHok 4 — UamepeHue BCTPOEHHOW KOHTaKTHOW NiloLLagKku

4.2.5.3 KomnnaHapHoCTb

4.2.5.3.1 U3rub

Onsa namepenus narmba ucnonb3yT 060pYyA0BAHNE U BLIMOMNHAIOT AEWCTBUS B COOTBETCTBUM C nepe-
yucneHuamu a) u b).

a) O6opynoeaHue

[omu«eH ncnonb30BaTbCA AaTyKK 3a30pa UK 4aT4mK BbICOTbI C TOUHOCTLIO 0,1 MM UK fnyJlle.

b) UamepeHue

MomecTuTe NNaty co BCTPOSHHbIMK KOMMOHEHTaMW Ha BbICOKOTOUYHYIO NNACTUHY BLICTYNAIOLLENH CTOpO-
HOW BBEPX M 3aTEM U3MEPLTE MAKCUMarbHbIV 3a30p MEXAY 0CHOBaHMEM u 06pasLoM ¢ TOYHOCTbIO 40 0,1 MM,
yToGLI ONpeaenuTb K3rub.

4.2.5.3.2 Ckpy4vBaHue

YTOGbI M3MEPHUTL CKPYYMBAHKE, UCTIONB3YIOT 0GOPYAOBAHME W BLIMOSHSIOT 4ERCTBUS B COOTBETCTBUM C
nepe4vncneHusmu ajy m b).

a) ObopynosaHue

Jormu«eH ncnornb30BaTbCA AaTyKK 3a30pa UK AaTqmK BbICOTbl C TOYHOCTLIO 0,1 MM UNK BbILLIE.

b) Uameperne

MomecTuTe NnaTy co BCTPOEHHBLIMY KOMITOHEHTaMK Ha BLICOKOTOUHYIO MIACTUHY BLICTYNAIOWER CTOpO-
HOW BBEPX TpeMA yrnamu 06pa3ua, NPUKOCHYBLUMXCS K MIACTUHE, U M3MEPLTE PACCTOAHME MEXY NNacTUHOW
U MPUMNOAHATLIM YIMOM oBpasua ¢ TOMHOCTLIO 0,1 MM.

4.2.5.3.3 Merog ucnbitaHusi

B taGnuue 2 npvBeaeH MeTo UCTILITAHUI KOMMNaHAaPHOCTU BOKPYT PUCYHKA KOHTAKTHOW Niowaaku.
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Tabnuya 2— MeToa UCNbITaHNA KOMNNAHAPHOCTN BOKPYI KOHTaKTHOW NNowagKku

OnemeHT Kputepuit MeToa ucneitaHna

BrnnsaHue Ha BcTpoeHHoe | AABUS | WMcnonb3aoBaHne TEG BMecTo 04HOrO BCTPOEHHOrO KOMMNOHEHTA
YCTPOIACTBO PaccmatpuBaetcs UcnbiTaHUe NS COeAUHEHUI BBIBOAOB BCTPOEHHBLIX KOMMO-
HEeHTOB

4.3 dneKkTpuuyeckue UcnbiTaHuA

4.3.1 ConpoTuBneHue nNpoBoaHUKa

YUToBbl NPOBEPUTL CONPOTUBNEHUE MPOBOAHUKOB, UCMONbL3YIOT 000pyaoBaHUe, 06pa3el U BbINOMHSIOT
OeicTBMA B COOTBETCTBUM C NnepevmcneHnsamu a)—d).

a) ObopynosaHue

MeToa nageHus HanpsbkeHus (YETbIPEXBLIBOAHOW METOA) UNU 3KBUBANEHT. N3mepuTenbHblii curHan
(HanpskeHne UM ToK) AOMKEH ObITb NOCTOSAHHBLIM UM NEPEMEHHbIM.

b) O6pasey

Ob6pasel npeacraenseT coboi onpeaeneHHy YacTb UCNbITYeMOro obpasua unu KOMNEKCHbIN obpa-
3eL nnaTbl CO BCTPOEHHbLIMUW YCTPOMCTBaMK, npuseaeHHoOn B MOK/TC 62878-2-4:2015, pucyHku 1—27.

¢) MpeaBapuTenbHas NOArOTOBKA

MpeaBapuTensHan NOArOTOBKA A0MKHA ObITb 1) Unu 2), B 3aBUCUMOCTU OT MHAUBUAYANbHLIX TPeboBaHUNA.

1) Bolgepxatb o6paseL, B HOpMasbHbIX YCNOBUAX B TeYEHUE (24 £ 4) u.

2) Boigepxatb obpasey B 6aHe ¢ Temneparypoi (85 +2) °C B TedeHue 4 4, a 3aTEM B HOPMaribHbIX
YCNOBUAX B TeYEHUE (24 1 4) u.

d) UcnbiTaHne

M3amepeHne JOMKHO NpOBOAMTLCS, KAk NOKA3aHO Ha PUCYHKe 5, C TOUHOCTLIO £ 5 %. Cneaute 3a Tewm,
4YTOOblI UCKMIOYUTL BAMSIHUE KOHTaKTa M Harpesa 30HAA Ha uamepeHua Toka. Obpasey Bknovaer B ceba co-
eaMHEHNEe Mexay BCTPOEHHbIM YCTPOWCTBOM UM BbIBOAAMM, @ TaKxe NPOBOAHUK, BKIMIOHYAIOLWUIA CKBO3HOE OT-
BEPCTUE U CKBO3HOE NepexoaHoe OTBEPCTME B CMOe HapalmBaHus.

4.3.2 CKBO3HOE OTBEpPCTHE U NepexoaHoe OTBepPCTUE Ha HapalwmnBaeMbIid CION

YUT0Gbl NPOBEPUTHL CKBO3HOE OTBEPCTUE U NEPEXOAHOE OTBEPCTME HA HAPALLMBAEMDbIN CION UCMONb3YIOT
o6opynosaHue, obpasey u BbINOMHAKT JEUCTBUA B COOTBETCTBUM C Nepedncnedmamu a) — d):

a) ObopyaosaHue

OGopyaoBaHue AOMKHO COOTBETCTBOBATL 4.3.1, nepeuncnenue a).

b) O6pasey

ObpaseL — 3T0 onpeaeneHHas 4acTb UCNbITYEMOro 06pasua UM KOMNNEKCHOro McNbITyeMoro obpasua
nnatbl CO BCTPOEHHbIMM YCTPOMNCTBaAMU, NpuseaeHHon B MOK/TC 62878-2-4:2015, pucyHku 1—27.

¢) MpeasapuTenbHas NOAroTOBKA

MpeaBapuTensHas NOAroToBKa A0SMHKHA COOTBETCTBOBATL 4.3.1, C).

d) AcnbiTanue

M3mepeHue AOMDKHO NPOBOAUTBLCA, KaK NOKa3aHO Ha PUCYHKe 5, C TOYHOCTLIO £ 5 %. Cneaute 3a Tem,
YTOObI UCKINIOYNTL BAIMSIHME KOHTAKTA U HarpeBa 30HA4a HA U3MEPEHUA ToKa.

B Tabnuue 3 npuBeaeH KpUTEPUII U METOA UCTbITAHUI HA CONPOTUBNEHNE NPOBOAHUKOB.

Tabnuya 3 — Kputepum u meToabl UCNbITAHUIA CONPOTUBIIEHUSA NPOBOAHUKOB

OnemMeHT Kputepuii Mertog ucnbitaHna
MogkniovdeHWe K BCTPOEHHOMY KOMMOHEHTY, AABUS Kak yka3aHo B 4.3.2, METanNU3npoBaHHOE CKBO3HOE
WK MOAKIIOYEHNE K KOHTAKTHOM nnoljagke, OTBEPCTUE WU NEepexofHOe OTBEPCTME B Crnoe Hapa-
Unn NOAKIIOMEHNE K NepexogHOMY OTBEPCTUIO wmBaHua. Mcnonbayiite TEG AN BCTPOSHHOIMO KOM-
MOHEHTa
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a) NamepeHue conpotusnexusi
NpoBOAHMKE b) Namepenne conpotuBrieHus

e B oTBEPCTUSI

A e

A

A @ t ® B

d) UsmepeHne conpoTUBNEHNSA NEPEXOAHOIO
OTBEPCTUSR BO BHYTPEHHEM NPOBOASALLEM Croe

¢) UsmepeHue cornpoTUBREHS NMEPEXOLHOTO
OTBEPCTHS! B HAPALLMBAEMOM CIOe

2 A ®

e) Usmepenue conpotueneHuna gnsa
NOAKMOYEHUA BCTPOEHHOIO KOMNOHEHTA

A — BbiBOJ TOKa; B — BbiBOA HanpaxeHus; C — TEG;
D — dbakTruecku ucrnonblyemoe coeuHeHue

PucyHok 5 — MamepeHue conpoTusneHus NpoBogHUKa

4.3.3 MpeaenbHblA TOK NOAKIMIOYEHUA BCTPOEHHOro KOMMNOHEHTa
YT0o6bl M3MEepUTb MpedenbHbIA TOK MOAKIIOYEHWSA BCTPOEHHOTO KOMMOHEHTAa, UCNONb3yloT 06opyaosa-
Hue, o6pasel u BbIMOMNHSIOT AEACTBUS B COOTBETCTBUM C NepedncreHusimm a)—d).
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a) OBopyaoBaHue

MCTOYHMK NUTaHUS NOCTOSTHHOTO UMM NEPEMEHHOTO TOKA, CNOCOOHLIN AaBaThk UCMbITATENbHLIN TOK, YKa-
3aHHbI B Tabnuue 4, n amnepmetp. O6opyaoBaHne A0MKHO ObiTb MCTOYHUKOM MOCTOSHHOIO UMK NepeMeH-
HOrO TOKa, CnocobBHbIM BblAaBaTb UCMbITATENbHbIA TOK, YKa3aHHbIW B 4.3.2, a), Takke Heobxoaum aMmnepmeTp.

B Tabnuue 4 nokasaHbl npeaenbHble KPUTEPUM U METOA LI UCNbITAHUNA.

b) Obpaseun

O6pasey oomkeH cogepxatb BbiBoAbl TEG M onpeaeneHHon 4actu KOMNMEKCHOTO UCMbITyeMoro o6-
pasuya (pucyHkn 1—28 B MOK/TC 62878-2-4:2015). [ina TEG BCTPOEHHOrO KOMMOHEHTa PEKOMEHAYETCA UC-

Nonb30BaTh NEPEMbIYKY C HYNEBbLIM CONPOTUBIIEHNEM.
¢) MNpeasapuTenbHas NoAroToeka
MpeaBapuTenbHas NoagroToBka AOSMKHa COOTBeTCTBOBaThH 4.3.1, C).

d) UcnbiTanue

lNpoBepbTE OTCYTCTBUE aHOMAanNUi nocne nogadn Ha BbiBoAbl TEG M KOHTAKTHbLIE NIOLLAAKK HA nnarte
ONpeaeneHHOro Toka, y4nTbiBas Ux KOHKpeTHble TpeboBaHua B TedeHne 30 ¢. McnbiTatenbHbli TOK ANS KOH-
KPETHOro gnameTtpa OTBepCTUS npuBeaeH B Tabnuue 4.

Tabnuuya 4—TlNpegenbHblii TOK U METOA LI UCNBITAHUA

OrnemeHT

Kputepuii

MeToa ucnbitaHns

MpoBogHUK

[NpedenbHbIA TOK NoAKMNoYe-
HUA JomkeH 6bTe AABUS.
CBs3b Mexay TOKOM U LUMpu-
HOW MpoBOAHMKA, TOMLWMWHON
NpoBOAHWKa W MOBLILLEHUEM
TemnepaTypbl MNokasaHa Ha
pUcyHke 6

MpedenbHbIA TOK AMA CKBO3HOTO OTBEPCTUSA U Yepes
Crnou HapalluBaHusA B COOTBETCTBUM C 4.3.2.

B cootBeTcTBMU € 4.3.3 npefenbHblii TOK NPOBOAHM-
ka. Popma n paamep obpasua gormkHbl 66ITe AABUS

CKBO3HOE OTBEpPCTUE U Nepe-
XO[lHOE OTBEpPCTMEe B Croe
HapalyBaHus

[MpedenbHbI TOK NPOBOAHUKa B COOTBETCTBMM € 4.3.3.
®dopma n pasmep obpasla fomkHbl 6biTb AABUS

BcTpoeHHEIN KOMMNOHEHT

- CoegMHEHNE  KOHTaKTHOM
nroLwagku

- CoeiuHEHME MepPEexofHOro
oTBepCTUA

MpeaenbHbIA TOK COEAMHEHUSA BCTPOEHHOrO KOMMO-
HeHTa B cooTBeTCTBUM € 4.3.3. UcnonbsyinTe TEG ansa
BCTPOEHHOIO KOMMOHeHTa. BHyTpeHHee conpoTusne-
Hue TEG pgomxHo 6blTb MeHee 50 MOM. MenbiTaTenb-
Hbli TOK He AOSMKeH MnpeBbllaTb HOMWHAmMbHBIA TOK,
NoKasaHHbIA HUXe.

HoMWHanbHBIN TOK npefHasHadveH AN MOCTOSHHOM
Harpysku B TedeHue 30 c.

MakcumManbHbIA TOK Meperpysku oLEeHNBaETCSA B Tede-
Hue 2 ¢

Tun Homm;igj;lgi::ﬁ TOK Maﬁggg;@l;:;{ﬁ;ox
0402 — —
0603 0,5 1,0
1005 1,0 2,0
1608 1,0 2,0
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X — 1ok (A); Y — LunpuHa NpoBofHUKa (MM)

PucyHok 6 — CoOTHOLLEeHUE MeXay TOKOM U LUMPUHON NPOBOAHUKA, YBENUYeHneM
TONLWMHBI U TEMNepaTyphbl

4.3.4 MpepenbHoe HaNpsHKEHUE HA NrlaTtax co BCTPOEHHbIMU KOMMOHEHTaMu

4.3.4.1 OBLume NonoXxeHus

MpeaenbHOe HanpsXeHue NPOBOAHMKA, METaNMM3MPOBAHHOIO CKBO3HOMO OTBEPCTUSA U NEePEex04HOro OT-
BEPCTUA B CIIOSIX HapalyuBaHWUs, BHYTPEHHUX COEAUHEHUSX U NOAKMIOYEHUAX K BCTPOEHHOMY KOMMOHEHTY
AOIDKHBI U3MEPATLCA B COOTBETCTBUM C KaXKabIM KOHKPETHbIM TpebGoBaHuem. [aHHOE uChbiTaHue criegyer
NPOBOAUTL TOMbLKO TOrA A, korga Tpebyercs ucnbiTaHMe NPeaenbHOro0 HanpPsXKEeHUS.

4.3.4.2 lMpeaenbHble HaNPsHXXEHUs1 HA BHYTPEHHUX COSAX B Niarax co BCTPOEHHbIMWU KOMMOHEHTaMM

UTobbl M3MEepUTL NpeaenbHoe HanpsbkeHWe Ha BHYTPEHHEM Crioe B nnartax co BCTPOEHHbIMU KOMMO-
HeHTaMu, Ucnonb3yloT obopyaosaHue, obpasel n BbINONHAKT AENCTBMA B COOTBETCTBUMU C NEPEYUCTIEHUS-
Mu a)—d).

a) O6opynoBaHue

O6opyaoBaHue JOIDKHO COOTBETCTBOBATL 4.3.2, a).

b) O6pasen

OG6pasey AomkeH BbITb U3rOTOBMEH TaK, YTOObI OH COOTBETCTBOBAN CoeAUHUTENbHOMY pasbemy TEG
B MOHTA)HOM Nnate CO BCTPOEHHbIMU KOMIMOHEHTaMN MW KOHTaKTHbIM NAOLLAAKAM KOMMIEKCHOTO UCNbiTa-
TenbHoro o6pasua (cM. pucyHkn 1—27 B MOK/TC 62878-2-4:2015). O6paseL, ¢ MexaHUIECKUMU NOBpeXae-
HUSIMW, CNeJamMu rOPEHUs1, UCKPOBBLIM pPa3psiioM Unu NPo60eM He JOSMKEH UCMONb30BaTLCA NPU AaNbHENLLNX
UCNbITAHUAX.



rOCT P M3K 62878-1-1—2019

¢) MNpeaBapuTenLHas NoArotToeka
MpeaBapuTenbHas NOAroToBKa AOMKHa COOTBETCTBOBAThL 4.3.1, C).

d) UcnbitaHne

HcnbiTaHne 4OMXHO ObITb aHANOrMYHbIM onucaHuio 4.3.1, d).
4.3.4.3 lMpepenbHoe HanpsbkeHUe NoAKNI0YEHHOro BCTPOEHHOr0 KOMMOHEHTA

UToObl M3MEPUTL NPEAeNnbHOE HaNPSPKEHUE MOAKMIOMEHHOT0 BCTPOEHHOrO0 KOMMOHEHTA, MCMOMb3yioT

obopyaoBaHue, obpasel, U BbINOMHAT AEWCTBUSA B COOTBETCTBUM C nepevncnenmamm a)—d).

a) O6opyaoBaHue

OGopyaoBaHue AOMKHO COOTBETCTBOBATL 4.3.1, a).

b) O6pasey

O6paseyl 4omKkeH BbITb onpeaeneHHol vactbto TEG B nnare CO BCTPOEHHbIMWU KOMMOHEHTAMMU WK
KOMMMNEKCHbIM UCMbITYEMbIM 00pa3sLomM (pucyHkn 1—27 B MOK TC 62878-2-4:2015). Olna TEG pekomeHayeTcs
UCMOMNb30BaTb MEPEMbIYKY C HyneBblM conpoTtueneHuem. Obpasel ¢ MEexXaHW4YeCKUMMU MOBPEXIEHUSAMU,
crnegamyu ropeHusl, UCKPOBbIM paspsigoM MM npoboem He AOMKEeH WUCMONb30BaTbCA MPU AanbHenLmx

UCnbITaHNAX.

¢) MpeaBapuTenbHas NOAroToBKa

MpeaBapuTenbHas NOArOTOBKA AOMKHA ObITb TAKOR, Kak onucaHo B 4.3.1, ¢).

d) UcnbiTaHune

McnbitaHne AomkHO ObITb aHanorn4HbIM onucaxuio 4.3.1, d).
B Tabnuue 5 onucaHbl METOAbI UCMbITAHWI ANA NPEAEnbHOro Hanps>KeHUS.

Tabnuuya 5—TpeaenbHele HANPPKEHUA N METOA LI UCMBITAHWIA

SnemMeHT Kputepuit

MeToa ucnbitaHuA

BHyTpeHHWi

AeHune nsonauun

He pgomkHo ObiTb HapylleHui, Ta-
cnom KUX KaK MexaHudeckue nospexpe-
HUWS, Nnoxas OTMbIBKa UK NoBpexX-

Kak ykaszaHo B 4.3.4.2, HanpsbkeHWe Mexay BHYTPEHHUMU
crnosamu. UcnbiTaTensHoe HanpsXeHWe NpUBeAEHO HUXe

MexcnornHoe UcnbiTaTensHoe
paccToaHue x, MM HanpsxeHue V
0,02 <x<0,05 100
0,05 <x<0,08 250
0,08 <x<0,20 500

0,20 =x 1000

MNoakntoueHune
K BCTPOEHHOMY
KOMMOHEHTY

He pomkHo ObITb HapyweHui, Ta-
KUX KaK MexaHuyeckue nospexge-
HUS, Nroxas OTMbIBKa UM NOBPEX-
JeHue usonsauum

Kak ykasaHo B 4.3.4.3, HanpsXeHWe Ans BCTPOEHHOTO KOM-
NOHEHTA.
Mcnonb3yitte TEG aNa BCTPOSHHOrO KOMMOHEHTA.
BHyTpeHHee conpoTusneHne TEG pomkHO ObiTb MeHee
50 MOM. UcnbiTaHUe HWXe HanpskeHus usonauun TEG

HanpsxeHue uzonauum

un (achdbekTBHOE 3HaUeHMe V. uim V)
0402 —
0603 30
1005 100
1608 100

4.3.5 ConpoTtuBneHue U3onsauum
4.3.5.1 O6uwme nonoXkeHust

ConpoTuBNEHUE U30NALUU AOIDKHO ObITb U3MEPEHO MEXAY BbiBOAAMU NPOBOAHUKA BCTPOEHHOIO KOM-
NMOHEHTa B COOTBETCTBUU C KOHKPETHbIMU Tpe6OBaHMﬂMVI.

10
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4.3.5.2 ConpoTuBAEHUE M30NALMN BHYTPEHHETO COA

Ana namepenuns CoNpoTMBIIEHUS U3OSIALMU BHYTPEHHETO CrIOS UCMONbL3YIOT 060pyA0BaHue, o6paseL| 1
BbINOSHSIOT AENCTBMA B COOTBETCTBMU C NepevncrneHmamu a)—d).

a) ObopynosaHue

TecTep conpoTUBNEHNsI U3OMALUU, CMOCOGHbIN U3MEPSATb 3HaYeHUs, npesbiwatome 1010 O,

b) O6paseun

O6paseL, — 8T0 onpeaereHHasn 4acTb UCMbITyeMoro o6pasiia unu KOMINEKGHOTo MCMbITYemoro o6pasua
nnaTbl CO BCTPOEHHbIMU YCTPONCTBaMU, npuseaeHHon B MOK/TC 62878-2-4:2015, pucyHku 1—27, Bkroyas
COEANHEHNS CO BCTPOEHHbLIM KOMMOHEHTOM.

¢) NpeaBapuTensHaa noaroToeka

MpeaBapuTensHaa noaroToBKa AOMKHA COOTBETCTBOBATH 4.3.4.2, C).

d) UcnbiTanue

MoakniovaeTca HanpsbkeHue noctosHHoro toka (10x 1) B, (50 5) B, (100 £10) B unu (500 + 50) B
B 3aBMCMMOCTU OT KOHKPETHOrO TpeGoBaHNUA B TeYeHNe 1 MU1H, a 3aTeM USMEPSAETCA CONPOTUBIIEHNE U3ONALNK
NPy NPUNOXEHHOM HanpsXKeHUN.

4.3.5.3 ConpoTtuereHne u3onauun Mexay BHyTPEHHUMU CIIOAMMU

YT0ObI U3MEPUTL CONPOTUBNEHWNE U30MALMU MEXAY BHYTPEHHUMU CROSMK, MCMONBL3YIOT 0GopyAoBaHue,
obpaseL 1 BbINOMHAKT 4ENCTBUA B COOTBETCTBUU C NepedncneHnamm a)y—d):

a) O6opynoBaHue

O6opyaoBaHne JOMKHO COOTBETCTBOBATL 4.3.1, a).

b) O6pasey

O6paseL, — 370 onpeaeneHHas 4acTb UCMbITyemoro o6pasia nnm KOMNIeKCHOro CMbITyemoro o6pasuya
nnartbl CO BCTPOEHHbIMU YCTpoONCTBaMu, npueeaeHHon B MOK/TC 62878-2-4:2015, pucyHku 1—27, sknioyasn
COEAUHEHNSA CO BCTPOEHHBLIM KOMMOHEHTOM.

c) MpeaBaputensHasa NO4roToBKa

MpenBapuTenbHas NOAroTOBKA AOMKHA COOTBETCTBOBATL 4.3.1, C).

d) UcnbiTaHue

McnbiTaHne 40mMKHO NPOBOAUTBLCA B COOTBETCTBUM € 4.3.1, d).

4.3.5.4 ConpoTtusneHne n3onsiuum Mexay BCTPOEHHbIMU BbIBOAAMU

[na uamepeHus conpoTMBNEHUS U3ONSALMKU MEXY BCTPOEHHBIMU BbIBOAAMM UCNONL3YIOT 0bopyaoBa-
Hue, o6pasel U BLINOMHAIOT 4eICTBUS B COOTBETCTBUM C NepeuncneHnsamm a)—d):

a) ObopyaosaHue

O6opyaoBaHWe A0MKHO COOTBETCTBOBATH 4.3.4.3 NepeuncrneHuio a).

b) O6pasey

O6pa3sey — 970 onpeaeneHHas YacTb UCNLITYEMOro 00pa3La UM KOMNIEKCHOro ucnbiTyemoro obpasua
nnatbl CO BCTPOEHHbIMU YCTpoMCcTBamMu, npuseaeHHon B IEC TS 62878-2-4:2015, pucyHkn 1—27, Bknovas
COeAUHEHUA CO BCTPOEHHbIM KOMMOHEHTOM. PeKOMeHAyeTCs UCNOoNb30BaTh NEPEMbIYKU C HYNEBbIM COMpPO-
TusneHuem ana TEG.

c) NpeaBapuTenbHaa NOAroToBka

MpeasapuTenbHaa NOAroTOBKA 0MMHKHA COOTBETCTBOBATL 4.3.1, C).

d) UcnbiTanue

McnbiTaHne A40mKHO NPOBOAUTLCA B COOTBETCTBUM € 4.3.1, d).

B tabnuue 6 npeactaBneHbl pe3ynbrarbl OLEHKU CONPOTUBIIEHUS U3OMNSALMU, NPUBEAEHBI KPUTEPUU U
METOAbl UCNbITAHUN.

4.3.6 MNposoauMOCTb U U3ONALUA LiENN

[aHHoe ucnbitaHue Gbino paspaboTaHo Ansi NPOBEPKM U30NSALMU TOYEK, HE CBAA3AHHBIX SMEKTPUYECKUM
COEAMHEHNEM C NPOBOAALLMM PUCYHKOM, U HE MOAKMIOYEHHBIX K NIare cO BCTPOEHHLIMU KOMMOHEHTaMU B
COOTBETCTBUM C TpeBGoBaHUAMM Ha NnaTty (AaHHble ucnbiTanuin no CAD/CAM u oraentHbiM Tpe6oBaHUAM) U
3NEKTPUYECKOro NOAKMIYEHUS! K ONpeaerneHHbIM COeAMHUTENbHBIM MO3ULMUAM NPOBOASALLETO pUCYHKA. Peko-
MEHAYETCH MCNONb30BaTb 3TO UCNbITAHME AN KOHKPETHOM NNnatbl CO BCTPOEHHLIMU KOMIMOHEHTaMMU.

1"
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Ta6nuuya 6— KpuTepun u METOALI UCTIBITAHWI Ha COMPOTUBIEHME N30MSLMN

SnemMeHT Kputepuii MeToz ucnbitaHus
BHyTpeH- | Hop- ConpoTuBneHune aomkHo b6biTb bGonblue, Yem: | B cootBerctBUM ¢ 4.3.5.3 conpoTtusneHue
HWI croit Manb- MEXCIOWHOW UsonAuuKn. McnbiTatensHoe Ha-

Hoe npskeHWe AOMKHO 6biTh:
MwH1ManbHas TonwmHa ConpoTueneHue,
croAa usonAauyum x, MM Om
MuHumanbHas TONLWMHWHa UcnbitaTenbHoe
0,02<x<0,05 5x10° Crosl U30MALMU X, MM HanpsxeHue V
0,05 <x <0,13 1x10° 0,02 < x < 0,05 10
013=x 5 x 1019 0,05<x<0,08 50
0,08 <x<0,20 100
0,20 <x 500
Mexay Hop- ConpoTuBneHmne aomkHo bbiTb BGonblue, Yem: | Kak ykazaHo B 4.3.5.4, conpoTuBneHve u3o-
BblBOgaMU | Manb- NAUUU MeXAyY BblBOAaMU BCTPOEHHOTO KOMNO-
BCTPOSH- Hoe MuHUMarnbeHoe paccTos- Herra.
HbIX KOM- HMe MEXaY BLBOSAMM WK ConpoTueneue, Ucnonkayitte TEG ana BCTPOEHHONO KOMMO-
MOHEHTOB KOHTaKTHbIMK nnoLwjagkamMu oM HeHTa.
W30NATOpa X, MM BHyTpeHHee conpotuBneHue TEG ponxHO
6bITb MeHee 50 MOM. Mpu uUcnonb3oBaHWUK
0,02£x<0,05 5x 108 pesucTopa rapaHTUpoBaHHOE COMPOTUBNEHUE
n3onsaumm JormkHo coctaenAts 10¥ OM
0,05 £x<0,13 1% 10°
0,13 <x 5x 109

4.4 MexaHnvyeckue ucnbiTaHuA

JaHHoe ucnbiTaHue 6bino pa3paboTaHo ANA NPOBEPKU MeXaHUYECKON NPOYHOCTU NNaThl AN MOHTaXa
YCTPOICTBA NO TEXHUYECKUM TpeBoBaHMAM nnathbl (AaHHble ucnbitaHuih n3 CAD/CAM u otaenbHbIM Tpebo-
BaHWAM) NPOBOAHMKA, KOHTAKTHOM NMOLIAAKW HEMETarINIM3MPOBAHHOIO OTBEPCTUSA, METaNNMU3MPOBAHHOIO
CKBO3HOFO OTBEPCTUSA, KOHTAKTHON MNOLWAAKN NOCAaA04YHOr0 MecTa, NasfbHOW Macku U MapKUPOBKU, NpUMe-
HAA ONPeAEreHHYI0 MEXaHUYECKYIO Harpy3kKy.

4.4.1 MpoyHOCTb Ha pa3pbiB NPOBOAHUKA

a) O6opyaosaHue

BbITsKHasi ucnbiTarernibHas MalmHa, cnocobHas obecnednTb CKOPOCTb NONEPEYHON roNnoBkM 50 MM/MUH.
TO4YHOCTb U3MepeHus B npegenax 3pdheKTUBHOrO AnanasoHa U3MepeHuin 4omkHa cocTaensaTb 1 % Ot no-
KasaHuA, a Ana avanasoHa TaroBoro yeunusa ot 15 % no 85 %. Ucnonb3yiite 3axummMHoe npucnocobnexue,
KOTOpPOE MOXET yaepXXuBaTh HanpaeneHue BoiTArmBaHusa nog 90° k noBepxHOCTU obpas3sua, eCnu NPoOBOAHUK
OTpbIBaETCA OT 06pa3sua.

b) O6pasel

O6paseL AOMmKeH NpeACcTaBnAaTb CoO0N NNaTy, UMEIOLLYI0 COOTBETCTBYIOLLYIO ANUHY U NPOBOAHMUK C MNO-
CTOAHHON WMpuHON (pucyHkn 1—27 B MOK/TC 62878-2-4:2015). Ncnonb3oBaHue obpasua ¢ NPOBOAHUKOM,
wmpuHon meHee 0,8 MM, omkHO GbITb AABUS.

¢) MpeasaputenbHas NOAFOTOBKA

MpepsaputensHasa NOAroToBKa AOMKHA COOTBETCTBOBATL 4.3.1 NEPEUUCTIEHUIO C).

d) Ucnbitanue

UcnbiTaHne NpoBOAUTCA B HOpManbHbIX ycnosuax. O6pasew ¢ NPOBOAHMKOM, OTAEMNEHHBIM HA paccTos-
HUM 0KoNo 10 MM OT OCHOBAHMSA, KPENUTCA K yAepXXMBaloLeMy NnpucnocobneHunto o6opyanosaHust. Yaepxupam-
T€ KOHeL BbITAHYTOro NPOBOAHMKA U BLITAHUTE NPOBOAHUK Bonee, YeM Ha 25 MM CO CKOpPOCTbIO 50 MM/MUH.

B Tabnuue 7 nokasaHa cuna pacTsbkeHUs NPOBOAHUKA U METOA UCNbITAHUSA.
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TaGnuuya 7 — KpuTepun n METOA UCTILITAHUS HA Pa3pLIB NPOBOAHUKOB

OnemeHT Kputepuu MeToa ucnbiTaHuA

Yeunue pactaxeHusa | Yeunue pactaxeHuss NpoBogHUKa AOMKHO 6biTb AABUS, H/im Metog wucnbiTaHus, dop-

npoBofHUKa Ma W pasMmep [OMKHbl 6bITb
KoMnoHeHT MO3K 61249-2-7 (FR-4) AABUS

TonwuHa MeaHol donbru 18 MKm
LLnpuHa nposogHuka 0,8 MM

Tpe6oBanua O6bluHbIN MaTepuan: He MeHee 0,98 H/mMm
(ansa cnpaskn) Be3s ranoreHos: He meHee 80 H/MM

MpuMevyaHue — OBWUIA MaTepuan MOXET coaepxaTb
ranoreH (KOTopbld AoMmkeH ObITb yka3aH kak o6Lwui).

4.4.2 MNMpoYHOCTbL CuenneHnss HeMeTarMM3UPOBAHHOIO CKBO3HOIO OTBEpPCTUA

a) O6opyaoBaHue

O6opyaoBaHue A0MKHO COOTBETCTBOBATL 4.4.1 Q).

b) O6paseun

OG6paseu npeacrasnseTt cobon nnarty, NpeasapuTenbHO 3any>XXeHHYIO B Te4YeHue 3 C B NasnbHON BaHHE
AN HECBA3AHHOW KPYrnow KOHTaKTHOM NNoLwaaku, NokasaHHOW Ha pucyHkax 1—27 IEC/TS 62878-2-4:2015,
a TaKkke pasMepbl KOHTAKTHOWM NNOLLAAKU, OTBEPCTUA U BbIBOAA, B COOTBETCTBMM C Tabnuuen 8. Mpunon, ko-
TOPbLIN OMKEH UCMONBL30BATLCA, A0MKEH ObiTb AABUS. Mcnonb3oBaHue pasmepoB, OTIIMYHBIX OT YKa3aHHbIX
B Tabnuue 8, Takxe JOMKHO GbiTb AABUS.

¢) MpeaBapuTensHasa NOAroToBka

MpeasaputenbHasa NOAroToBKa AOMKHA COOTBETCTBOBATL 4.3.1, C).

d) UcnbiTaHue

BcraBbTe npoBog B oTBepcTME oGpasua. He crubalite kOHel nNpoBoaa, a cnerka BbiABUHLTE €ro Ha
HWXKHIOIO MOBEPXHOCTL U MponasinTe B Te4eHne 3—>5 ¢, kacaach TONLKO NPOBOAA, 4 HE KOHTAKTHOM NIOLLAAKY,
NCMNOnb3ys NasnbHUK C ANaMETPOM HakoHeYHuka 5 mm £ 0,1 mm.

Tabnuya 8— Pa3mepbl KOHTAKTHOW NioLlaakK, OTBEPCTUSA U NpoBoja

KoHTakTHasa nnowagka (MM) 2,0 40
Ounametp oTBepcTUs (MM) 0,8 1,3
Avametp BbiBoga (MM) Ot 0,6 p000,7 Oor09801,0

TemnepaTypa HakoHevHMKa nasnbHuka coctaenset (270 £ 10) °C. OcraBbre 06pasel 6onee 30 mMuH
npu KOMHaTHON TemnepaType Ans oxnaxgaeHus. NoTaHuTe NpoBog BEPTUKANbHO C NMOMOLLbLIO TAHYLLENO UC-
NbITaTENbLHOrO annapara co CKOPOCThIO BbITArMBaHUA 50 MM/MUH U U3MEpPLTE CUIY OTPbIBA KOHTAKTHOW NSO-
waaku ot nnatol. [1OBTOPMTE UCNbITAHKUE, €CRIM CaM NPOBOA OTOPBANICA UNKU CIIOManCcs.

IMOBTOPHOE MCNbITaHUE Ha NakiKy MOXET ObITb BLIMOSIHEHO C UCMONb30BaHUEM 06pa3ua, nasHbIi NPOBoA
KOTOPOro ygandercd ¢ UCnonb3OBaHNEM nadanbHUKa, yKasaHHOro B nepe4vnucneHnmn a), 1 rge HoBasA NpoBONOKa
npunanBaeTcs K KOHTAKTHOM nnowaake. MosTopeHue npoueaypbl Nepenankm NPOBOMOKU C KONMYECTBOM pas,
JOIMKHO ObITb YKa3aHo B oTAernbHOM TpeboBaHuun. OnA kaxkaow naviku oxnaxgante obpasey 6onee 30 MuH
npu KOMHaTHOW TeMneparype.

MoTsiHUTE NPOBOA BEPTUKASILHO, UCTONb3YS TAHYLLYIO UCNLITATENbLHYIO MALUMHY CO CKOPOCTbIO BbITAMM-
BaHUs1 50 MM/MUH, U U3MepLTE TPEOYEMYIO CUIY, YTOObLI OTOPBaTb KOHTAKTHYIO NNOLWAAKY OT nnaTtel. MosTopu-
TE uUcnbiTaHWe, ecnu cam NPoBOA OTOPBANCA UMK CAOMAarcs.

4.4.3 MpoYyHOCTb CUENNeHUA MeTarsinaupoBaHHOIO CKBO3HOIO OTBEPCTUA

a) ObopyaoBaHue

O6opynoBaHue AOMKHO COOTBETCTBOBATL 4.4.1, a).

b) O6pazsey

OG6paseun npeacrasnsAeT cobol KOHTAKTHYIO nnoLaaky nocagovHOro Mecra, HeCBA3aHHYIO C NPoOBOAS-
LLIMM PUCYHKOM, 6e3 NPOBOSOKU, MPUNASHHON K KOHTAKTHOW nnowaake. Pasmep KOHTAKTHOM NNOLAAKM U Npo-
BoZa AormkeH ObiTb AABUS.
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Mposoa HEOGX0AMMO NPUNaaTb K KOHTAKTHON nnowaake. Bpems naiiku He 6onee 3 ¢, ucnonbsysa o6o-
pyaoBaHue, onucaHHoe B 4.4.2, a). cnonb3yeMbiii npunon gomkeH obitb AABUS.

¢) MpeaBaputenbHas NOAroToBKa

MpeasapuTensHas NOAroToBKa AOMMKHA COOTBETCTBOBATL 4.3.1, C).

d) UcnbiTanne

McnbiTaHWe AOMKHO NPOBOAUTLCS B COOTBETCTBUU C 4.4.2, d).

B Tabnuue 9 nokasaHbl KpUTEPUU U METOALI UCTILITAHUIA CUMbI OTPbIBA METANNU3MPOBAHHOTO CKBO3HOTO
OTBEPCTUA.

Tabnuya 9— Kputepun n MeTofbl UCNbITAHWIA CUMNbl BLITAMMBaHWsSI METANNM3UPOBAHHOMO CKBO3HOMO OTBEPCTUS

anemeHT Kputepuu MeToa ucnbiTaHns

Yeunve BbITArMBaHWS Me- | Ycunue BbITAMMBaAHUA METanfM3MpOBaHHOIO CKBO3HOro oT- | Metog ucnbitaHus, dop-

TannusnMpoBaHHOro CKBO3- | BepcTus formkHo 6biTb AABUS, H/otBepcTune Ma U pasMep AOMKHbI
HOro oTBEepCTUSA 6bITb B COOTBETCTBUUN C
OnemeHT MO3K 61249-2-7 (FR-4) 4.4.3, d)

TonwwmHa nnatsl 1,6 MM
HuameTp otBepcTus 1,0 Mm

Tpebosanus O6bluHbI MaTepuarn: He MeHee 88,3 H/MM
(BN cnpaBkK)

4.4.4 Ycunue oTpbiBa KOHTAKTHOM MSIOLWAAKN NOCAQOYHOIO MecTa

a) O6opyaoBaHue

O6opyaoBaHue AOMKHO COOTBETCTBOBATEL 4.4.1, a).

b) O6paseun

OO6pasey npeacraBnaeT co0OW KOHTAKTHYIO NAOLLAAKY MOCAA04HOIO0 MECTa, He CBA3aHHYIO C NPOBOAS-
MM PUCYHKOM, 6e3 NpOoBONOKM, NPUNAsSHHON K KOHTAKTHOM nnowaake. Pa3mep KOHTaKTHOW NNOLWWAAKK U nNpo-
BOAAa AomkeH 6biTb AABUS. MpoBoa Heo6x0aMMOo NpunasTh K KOHTAKTHOW nnowlaake. Bpems naviku He Gonee
3 ¢ obopyaosaHmem, onucaHHbiM B 4.4.1, a). icnonb3ayemblit npunoit AomkeH Obirb AABUS.

¢) MpeaBaputenbHas NOAroTOBKa

MpenBapuTenbHasi NOAroToBKa AOMKHA COOTBETCTBOBATL 4.3.1, C).

d) UcnbiTaHue

UcnbiTaHne gOMKHO NPOBOAUTLCA B COOTBETCTBUU C 4.4.2, d).

Tabnuua 10 nokasbiBaeT TpeboBaHUSI U METOZ UCMIBITAHUI NPOYHOCTYU CLIEMNEHUS KOHTAKTHOWM NnoLaa-
KM MocafjovHoro mMecra.

Tabnuuya 10— TpeboBaHWs U METOA UCMBITAHWS MPOYHOCTU CLENNEHUsI KOHTAKTHOM NIoLaAKu Nocago4qHoro Mecta

SneMeHT KpuTtepuu MeToa ucnbiTaHua

MpodHoCTb cuenneHns | MpoYHOCTL CLEMEHNS KOHTAKTHON NNowaaku nocagovHoro Mecta | UcnbitaHue AOmMKHO
KOHTaKTHOW nnolagkv | gormkHo 6biTe AABUS, H/otBepcTue NpoBOAUTLCA B COOT-

nocafo4Horo Mecta - BeTCTBUMU C 4.4 .4, d)
OnemeHT CTeknoanokcuaHasa cMona, MefjHblil naMuHaT

Knacc matepuana: MOK 61249-2-7 (FR-4)
MegHas donbra (TonwuHa NposogHUKa): 18 Mkm
KoHTaktHaa nnowaaka: 1,0 mm x 1,0 MM

TpeboBaHua OBbIuHbIi MaTepuan: He MeHee 39,2 H/mm2
(ans cnpasku) | (MaTtepuan 6e3 ranoreHos: He MeHee 32,0 H/mMm2)

4.4.5 Apre3na metarIM3MpoBaHHON Ponbrn

a) Marepuan

Martepuan, ucnosnb3yemMbliii B JAHHOM UCNbITAHUU, AO0SMKEH ObITb MPO3PAYHON NUNKOW NEHTOW LUMPUHOM
12 MM u cunoii agresumn 6onee 1,8 H/cm.
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b) O6pasey

O6pasey, fomkeH 6bITb rOTOBLIM MPOAYKTOM WUIK MSATOR C KOMIIIEKCHLIM MPOBOASLUUM PUCYHKOM, MO-
KasaHHbIM Ha pucyHkax 1—27 IEC/TS 62878-2-4:2015.

¢) MNMpepBaputenbHasa NOAroToska

MNpeaBapuTenbHaa NOArOTOBKA JOSMKHA COOTBETCTBOBATL 4.3.1, C).

d) UcnbiTanne

OuucTuTe NOBEPXHOCTL 06PA3LA U NPUKPEnuTe KNenkylo nexTy bonee, yem Ha 50 MM HA NOBEPXHOCTH
obpasLia HaXKaTMeM nanbua unu ApYrum NOAXOAALLMM CNoCcoOOM, YTOObI He OCTaBNATb My3bipb MEXAY NEHTON
n o6pasuom. OcTaBbTe KakK eCTb 0k0s10 10 ¢, a 3aTem BGbICTPO OTOPBUTE €r0 B TEYEHME 5 MUH, KaK MOKa3aHo Ha
puUcyHke 7 nog yrnom okono 60°.

Mnowaas Ana UCNbITarNs A0MKHA BbiTh Gonblue 100 MM2. HEBOOPYXEHHBIM [Ma3oM UMk ¢ NOMOLLbIO
YBENMUUUTENbLHOIO CTEKNa NpOBEpbTe OTCravBaHue unu bparMeHt, OTCOSAMHEHHbIN OT MOKPLITOW MIEHKY,
NPUKPENNEHHON K NANKOM NeHTe. PparMeHT ¢ HaBUCAIOLWEn MeTannusauuen He UCNoNb3yeTcst B Ka4ecTBe
ucnbityemoro obpasua.

A

A — HanpaBsneHue oTpbiBa; B — neHTa; C — meTannusvposaxHas donbra;
D — nnata co BCTPOEHHBIMU KOMMOHEHTaMK

PucyHok 7 — Agresns MeTannusuposaHHoi donbri

4.4.6 Apresus nasanbHOK MacKu U MapKUPOBK#A

4.4.6.1 Aaresusi kpacku (metod o6Luein NOBEPXHOCTH)

a) Marepuan

Marepuan, ucnone3yembiii B 9TOM UCMbITaHUM, AOFDKEH ObiTb NPO3PaqHON MUMNKOW NMEHTOR LUMPUHON
12 MM 1 cunoi agresun Gonee 1,8 H/cm.

b) O6paseLn

OGpaseLl, AOMKeH NpeacTaBnsATbL COBON Nnary Co BCTPOEHHbIMU KOMIMOHEHTaMK, C NasfibHOW MacKOW
MapKUpPOBKOM.

¢) MpeagapuTeneHasa noaroToska

MpeasapuTenbHasa NnoAroToBKa AOmMKHA COOTBETCTBOBATL 4.3.1, ).

d) UcnbiTanue

OuuncTUTE NOBEPXHOCTL 06pasLia 1 NpUknenTe Kneikyio nexHty 6onee yem Ha 50 MM Ha NOBEPXHOCTL 06-
pasua npu noMoLLM NPECCoBaHUA NanbLem Unv Apyrum nogxoasiuum cnocobom, 4tToGbl He OCTaBNATL Ny3biPb
MeXay NeHTon n 06pasuom. BelgepxuTe B TeueHue npumepHo 10 ¢, a 3atem OTAEnuUTE NPUKIIEEHHYIO NEHTY B
Te4YeHne 5 MuH nog yrnom okono 60, a 3arem oTopsute neHTy B TedeHue ot 0,5 ¢ go 1,0 c. HeBoOpy>KeHHbIM
rmasoM UM ¢ yBENUUUTENbHbLIM CTEKNOM NPOBEPLTE HANUHME KYCKa NasnbHOW MACKM WUFM YaCcTu MapKUPOBKU,
MPUKPENNEHHOTO K JUMKOW NEHTE.

4.4.6.2 Aaresunsa Kpacku (METOZ nonepeyvyHoro Hagpesa)

a) Matepwan, KoTopblii 6yget ucnonbL30BaTbCa NPU UCTIbITAHWY

Marepuan, noanexaiwmi nCcnonL30BaHuIO NPY UCNbITAHWK, JOMKEH COOTBETCTBOBATL 4.4.6.1, a).

b) O6opynoBaHue U MHCTPYMEHT

OGopyaoBaHWe M UHCTPYMEHT, UCTOfb3yeMble B JaHHOM MCIbITaHUU, OMKHbI ObITh 04HO Unu oba us
cneaytoLero Hagopa:

1) 0AUH pexXyLLMIA MHCTPYMEHT C pexyLLer Kpomkon ot 20° go 30°, kak nokasaHo Ha pUCYHKe 8, UInn HOX
NSt pe3ku, Kak NoKasaHo Ha PUCYHKe 9;

2) NHCTPYMEHT C HECKONBbKMMU PEXYLLMMYU KPOMKaMK € 6 unu 11 pexxyLLmmMm KpoMKamu ¢ 3a30pom 1 M,
Kak rnokasaHo Ha pucyHke 10.
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Pasmepbi B MunnuMerpax
20°-30°

0,43+0,03

A — TpebGoBaHnA K pesaky; B — eAMHUYHBIA pesak
PucyHok 8 — EAMHUYHBIA MHCTPYMEHT

Pa3Mepbl B MUNIMMETpPax

80
< 8,38

58°

,\////////// o/ 3

A — NWHWSA paspblea

PucyHok 9 — Hox ans Hapesku

Pa3sMepbl B MUNTMMETpPax

30°t1°

@30 N E

16

A — pasMep OCTPUSA (3aTOYUTE OCTpUE NPpK 3aTyrneHum); B — octpure; C — 5 mMm unu 10 mm;
D — nesBus uMmeroT ogvHakoBbin guameTp. OuameTp AABUS; E — pyuka

PucyHok 10 — MHOFOAMCKOBbI pe3ak

Ans eAMHUYHOTO peXxyLLero MHCTPyMeHTa AOIKeH UCMOosb30BaThest TpadhapeT ¢ paBHbIM PacCTOsiHUEM,
noxKasaHHbiit Ha pucyHke 11.
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Pasmepb! B MUITTMMETPax

25 I

A — HanpaensAoLLaa eaMHUYHOTO pedaka; B — wwupyHa Hanpaensowen (ogHoro neasus); C — paamep

nonepeyHoro Hagpesa (0AvHaKoBbii); D — mnuTa, Hanpumep, Hepxasetolas cranb; E — pesnHoBbIN

nUCT (ANA NpefoTBpalleHns Npockane3biBaHnus); F — pexywmi WHCTpyMeHT, G — Hanpasnsiowas
PeXYLero UHCTpyMeHTa

PucyHok 11 — TpadbapeT ¢ npopessamMmu Ha OMHaKOBOM PacCTOAHWUM C HanpaBnstoLen

OneKTpU4eCKuin eanHUYHbIA pe3ak TakkKe AomKeH bbiTb AABUS.

M pumMmedaHnune — McnonesoBaHue efuHUYHOro pesaka 1 pexyLlero HoxXa ABMAETCA MPOoCThiM U XenaTellbHbIM
ANA BCEX TUNOB KPacoK, NCNOoNb3yeMbiX B UCTBITaHWUK Ha ajresnto.

MHOroKpaTHbIN PEXYLLIMIA WHCTPYMEHT XOpOLU ANS UCTbITaHWsi TOSICTOW Mnartki, HO HEe MOAXOAWT ANA
TOHKOW Nnatel M MATKOW Kpacku. Crnegyer cobniogare OCTOPOXHOCTb MpY UCNOMb30BaHUW €AWHUYHOIO WH-
CTpYMEHTa ANA HaJpe3aHua nasa, MOCKOMNbKY NMPyU UCMbITAHUM MOXET BO3HUKAThL OTKITOHEHUE B MOSIOXEHUN 1
rmybuHe Hapesku. PekomeHayeTca Kenonb30BaTh Tpadaper ¢ Hanpasnsaowen, YToObl YMEHbLINTD OTKIOHE-
HUE B NMOMOXEHWUMW PE3KK.

c) OGpazsel

OO6pasel JOMmMKEH COOTBETCTBOBATL 4.4.6.1, b).

d) MNpegpapuTenbHasa NoAroToBKa

MpeaBapuTensHas NOAroToBKa AOMMKHA COOTBETCTBOBATL 4.3.1, C).

e) UcnelTanue

HapapexsTre noBepxHOCTbL 06pasua co CKoOpoCThio okono 0,5 ¢ Ans Kaxaoro Hagpesa npu paspesaHuu
C NMOMOLLBIO efWHNHHOTO UHCTPYMEHTA UITK PEXYLLErO HOXAa NOA YIMOoM 0KOMo 35—45° npoHuKatoLwwero B no-
KPbITUE, KaK NoKasaHo Ha pucyHke 12.

A — eVHIYHBIN pe3ak; B — NokpkiTas noBepxHOCTh

PucyHok 12 — Hapgpes ¢ NCronb3oBaHueM efUHUYHOrO pesaka UM pexyLLEero Hoxa

Ha pucyHke 13 nokasaHo nonepe4yHoe ucnbiTanue. 11 unu 6 napannenbHbiX HAZPE30B BbIMOMHEHbI B
MOKPBLITUM HA PaccTosHUM 1 MM ApYr OT Apyra, 4to6bl chopmmposath 100 kBagpaTos Ha nnowaan 100 mMm?2
unu 25 KBaAPaToB Ha Nnowaan 25 mm2.
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B 60°,

I
7
D Y
A — HanpaBfeHiie 0TpbIBa NeHThI; B — fleHTa; C — NoBepXHOCTb HaAPE3aHHOo NMOKPLITUS,
D — nnata co BCTPOEHHbBIMU KOMMOHEHTaMK

PucyHok 13 — VcnbiTaHne nonepedHoro Hagpesa

OuncTUTE NOBEPXHOCTL MSTKOM LLETKOM, YTOOLI YAANUTL PEXYLLYIO Nbifib, 1 MOMOXUTE KIERKYIO NeHTy B
LEHTP MOMNepeYHoro paspeaa, kak nokasaHo Ha pucyHke 12. MNposepsre agresnto 100 unu 25 mm 1 Mm x 1Mm
C NOMOLLbIO METOAA UCTbITAHUSA, ONKUCaHHOro B 4.4.6.1, d).

4.4.7 TBepaoCTb NOKPLITUA (NAAMBbHAA MAaCKa U MAPKUPOBKA)

a) MaTepuan

MHCTPYMEHTOM, KOTOpbIl GyAeT ucrornb308aTbCsi B WUCMbITAHWUM, SABMAETCSA KapaHaail, yKasaHHbii B
MCO 9180. Tunwl kapanaaweit: 9H, 8H, 7H, 6H, 5H, 4H, 3H, 2H, H, F, B, 2B, 3B, 4B, 5B n 6B.

KapaHaaium OomkHbl ObiTh U3rOTOBMEHbI OAHUM M TEM X U3rotosuTenem. fepeBsHHasa 4acTb OHOI0
KOHUa KapaHgalla gormkHa 6biTb paspesaHa, YtoGbl BbICTaBUTL NPpUMEpPHO 5—6 MM rpadura. Konew rpudenst
JomkeH BbITb 3aTo4eH Ha nonupoeanbHow Gymare Ne 400, ykazanHon B UCO 21948, Tak 4toObl OH Gbin nno-
CKMI M UMEN OCTPbIN KpaW.

Mpudenb HeoBXxo0aMMO 3aTaquuBaTh KaX bl pas. CTaHOapToM TBEpAOCTH 34E€Ch ABMSAETCA CTENEHb La-
panuH, Koraa noBepxHOCTb Llapanaercs rpudenem, BoipaXkeHHbIM TBEPAOCTLIO Mopca. Kapangatu ncnonb3ay-
eTca ANs LapanuH, NOCKONbKY ero rnerko nonyyvTb ¢ HaAeXKHOW BOCNPOU3BOAUMOCTbLIO TBEPAOCTH.

b) O6opynoeaHne

WcnbiTaHne npoBOAUTCA C UCMONb3OBaHKeM 060pyA0BaHUS, MOKA3aHHOIO Ha pUCyHkKe 14,

[anHoe oGopyaoBaHne U3rOTOBMEHO U3 METanna ¢ ABYMs KOnecamu Ha O4HOM KOHUE U AepxaTenem
ONA yaepxaHvst KapaHzatua nog yrnom 45° £ 1°.

>KenarensHO YCTAHOBWUTbL YPOBEHbL Tak, YTOOLI Aep)kath AHO KONec U MULyLLui rpudpent kapasjaiua
ropusoHTanbHbiM. OTperynupyiite Bec Tak, 4ToObl Harpy3ka Ha KOHLE KapanaalHoro rpudens cocrasnana
(750 £10) r. Koneca gomkHbl GbiTh Pe3MHOBbLIE, YTOOLI 13bexaTb Kakux-nnbo oedeKTOB Ha NOBEPXHOCTN 00-
pasua.

A — kapaHpall; B — rpudens kapaHgawa; C — gepxartenk kapaHjalla;
D — ypoBeHb; E — rupsa (Bec); F — koneco (pesunHa); G — rnnata co BCTpo-
eHHbIMW KOMMOoHeHTaMu; H — nasanbHas macka

PucyHok 14 — VicnbiTaHne Ha TBEPAOCTE NAANBHOR Macku
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¢) OGpasel,

O6paseL npeacraBnaer coboi nnaTy co BCTPOEHHbIMU KOMMOHEHTaMK C NasnbHON MAacKkon n mMapku-
poskoii. OBGpaseu 4OMKEH COOTBETCTBOBATL 4.4.6.1, b).

d) MNpeaBaputenbHasa NoAroToBKa

MpeaBapuTenbHasi NOArOTOBKA AOMKHA COOTBETCTBOBATL 4.3.1, ¢). MNpeaBapuTenbHaa noarotoBka o6-
pa3ua Ansa 8Toro UCNbITaHUs NOCne UCMOMNb30BaHWUA B APYroM UCNbITaHUMKU A0KHA ObiTb AABUS.

e) MenbiTanne

3akpenuTte obpasel TBEPAO B rOPU3OHTANbHOM NONOKeHUW. NoMecTute kapaHpawl caMmbiM TBEPAbIM
rpuchenemM B AepxkaTenb, Kak NokasaHo Ha pucyHke 14, U nepemecTuTe Aepxarenb N0 HanpasneHuio, yka-
3aHHOMY B UCMbITAHMKU. HapucynTe NMHUIO HA NOKPLITOM NOBEPXHOCTU, YTOOLI Mouapanarb NOKpbLITUE, 3aTem
CMEeHUTe KapaHaall Ha CriefyloLumii )XeCTKWIA, NoKa KapaHaall He nepecTaHeT uapanatb NoKpbiTUe, YTobbl
onpeaennuTb caMmblil MAMKMIA rpudpens KapaHaalua, No3BonAILWMI CAenaTb paspes Ha NoKpbITHe.

4.5 JKkonornyeckne ucnbiTaHuA

4.5.1 OOLwWMe NonoxeHus

OKONormyeckoe ucnbiTaHue Nar co BCTPOEHHbIMU KOMMOHEHTaMM1 — 3TO UCNbITaHUE AN OLEHKW CpokKa
cnyxBbl NPOAYKTa NMPU BbIXOAE 3a MpeAernbl BLICOKMX UMM HU3KMX TEMMEPATYP U BRAXHOCTW NYTEM OLEHKM
Harpy3ku OKpy><atoLlei cpeibl B yCIOBUSIX MCMONb30BAHUS NNatbl CO BCTPOEHHLIMW KOMNOHEeHTamu. Metoab!
UCMbITAHWI MOTYT ObITb BbIOPaHbI U3 METOAOB, YKa3aHHbIX B Tabnuue 11.

Tabnuya 11— BblCOKME U HU3KOTEMMNEPATYPHLIE XapakTepPUCTUKUA U UCTIbITaHNA

OneMeHT XapaKTepucTukn MeToa ucnbitaHna
Moaknto- Bbicokue n CkopocTb M3MeHeHus conpotuBne- | Kak ykasaHo B MOK 60068-2-2 ansa BLICOKUX
YeHue K HW3KUe TeM- | HUA npoBoAMMOCTHW, BKMo4Yas Me- | TemnepaTyp n MOK 60068-2-1 Ana HWU3Kow
BCTPOEHHOMY | nepaTypel TannuM3aMpoBaHHOe CKBO3HOE OTBep- | TemnepaTypbl ANA AaHHOrO uUcnbiTaHusA. Wc-
KOMMOHEHTY CTWe Unn coefMHeHue nepexogHoro | nonb3yite TEG ANA BCTPOSHHOO KOMMNOHEH-
OTBEPCTUSA, AOMKHa 6biITb AABUS Ta. BHyTpeHHee conpotueneHune TEG ponxHo
6bITb MeHee 50 MOM

4.5.2 TennoBo# yaap napoBoun ¢asbl
B Tabnuue 12 nokasaHbl XapakTepPUCTUKU U METOALI UCMNLITAHWUIA NAPOBOro TENSIOBOrO LLIOKA.

Tabnuya 12 — XapaKkTepucTuku TEMMOBOro yaapa n MeToAbl UCNbITaHUi

OnemMeHT XapakTepucTuku MeToa ucnbiraHna

BcTpoeHHblih | CKopocTb M3MeHeHWs COompoTMBReHWA npo- | Kak ykasaHo B MOK 61189-3, 3NO1 go 3NO3 ans uc-
KOMMOHEHT BOAMMOCTKM, BKIOYas METaNTM3MPOBaHHOe | NMblTaHUsi LUKIOB HU3KON TemnepaTypbl. Mcnonbayiite
CKBO3HOE OTBEpPCTUE WNn coefuHeHwe nepe- | TEG Ans BCTPOEHHOro KOMNOHEHTa. BHyTpeHHee co-
XOJHOro oTBepcTUsA gomkHa 66T AABUS npotueneHue TEG fomkHO 6biTb MeHee 50 MOM

4.5.3 VcnbiTaHusA HA NOTpyXXeHUe B YCIIOBUAX BbICOKOW TeMnepaTtypbl

[ns npoBeaeHMs UCTbITAHWI Ha NOFPY>XEHUe B YCIOBUSAX BbICOKOW TEMNEPATYpPbl MCNONL3YIOT 060pyAo-
BaHue, obpasel, U BbIMOMNHSIOT 4ENCTBUSI B COOTBETCTBUM C MEPEUNCIIEHUAMU a)—€):

a) Uenb

McnbiTaHme Ha BNaXHOCTb MPUW BbICOKON TemnepaTtype B napoBow ¢pase npeacTasnsieT cob0M OLEHKY
cpoka cnyxObl NpoayKTa nNpu neperpyske nytem norpyxeHus obpasua B BbICOKOTEMMEpaTypHOe Macro ¢
onpeaeneHHbIMK YCNOBUSAMI OKPY>KatoLLEe cpeabl.

b) OGopynoBaHue

O6opyaoBaHue AOMKHO YAOBNETBOPATL CEAYIOLUM YCIOBUAM:

1) KOHTelHep, AOCTaTOMHO GOMbLUON, YTOObI coaepxaTb A0CTaTOMHbIA 06bEM CUMMKOHOBOIO Macna u
cnocobHbIn ob6ecnevnsaTts Temnepatypy 260 °C;

2) KOHTElHep, A0CTaTO4HO GOnbLLON, YTOOLI coaepaTb AOCTATOUHbIN 06bEeM OpraHM4Yeckoro pacTeo-
putens u cnocobHbIN noaaepxuBaTtb Temnepartypy (20 £ 15) °C.

19



rocTt P M3K 62878-1-1—2019

¢) O6pasey

O6paseL JomkeH ObiTh FOTOBLIM NPOAYKTOM UINM NNATON C KOMIMIMEKCHBIM NPOBOASILLIMM PUCYHKOM, NO-
Ka3aHHbIM HA PUCYHKax 1—28.

d) UcnbiTaHue

OueHUTb xapakTepucTukim obpasua Ans usgenui, ykasaHHbIX B €r0 KOHKPETHbIX TpeboBaHusX, U Bbl-
6patb TeMneparypHoe ycrnosue us Tabnuupl 13 U M13MEHUTb TEMNEpPaTYpHOE COCTOAHME C Lwara 1 Ha war 4 3a
oauH umkn. MNoBTOpUTE U3MEHEHUE ANS YKA3AHHBIX LMKIIOB B COOTBETCTBUM C KOHKPETHbLIMU TpeGoBaHUAMMN.
Yucno UMKNOB PaBHO 5, €CNU HEe YKa3aHO B KOHKPETHbIX TpeboBaHusAX. 3aTeM n3MepbTe €ro XapakTepucTuku
ANA YKa3aHHbIX KOMIMOHEHTOB B HOPMaribHbIX YCMOBUSX, YKa3aHHbIX HUXE.

Ta6nuya 13 — Tennosoil yaap (UCNbiTaHWe Ha NOrpyXeHUe ¢ BbICOKOI TemnepaTypoW)

Lar Temnepatypa, °C Bpems, ¢ YKunakocTte ANA NOrpyXeHns
1 umkn 1 260 Oor3pob5 CunukoHoBoEe Macno
2 20+ 15 Mehee 15 TpaHcnopTupoBka
3 20+ 15 20 OpraHudeckuin pacteop
4 20+ 15 Mehee 15 TpaHcnopTupoBka

€) Ycnosus nsmMepeHus

YcnoBusi U3aMepEeHUs, NPUHSTbIE B UCNbITAHMSAX, NPUBEAEHbI B HACTOALWEM cTaHaapTe. McnbiTaHns npo-
BOAATCA, €CNU HE yKa3aHO MHOEe Npu HopmanbHOM atmoccepHoM aaeneHun ot 86 klMa go 106 kMa u notoke
BO3ayxa MeHee 1 M/c. B Tex cnyyasix, korja TpyaHo NpoBepuTb 06paseL B HOPManbHbLIX YCNOBUAX, UCNbITAHWE
MOXKET ObITb NPOBEAEHO B APYrOM COCTOSIHUM, €CNIU HET HUKAKUX COMHEHUI B OLUEHKEe pe3ynbTaToB UCMbITa-
HWUi. VcnbiTaHne AOMKHO NPOBOAUTLCA C YCAOBUSIMM, YKaszaHHbIMKM B Tabnuue 14, korga ectb kakom-nubo
BOMPOC O pe3yrbrartax UCMbITAHUI UMM Npu 0Co6oN npocboe.

Tabnuya 14 — MameputenbHas cpeaa

Knaccucmkaums Temni%a'rypa, Bna)x(;ocm, naB:rT:"e‘ MNpumevannn
HopmaneHble | Obwume Ot 158035 Or25p0075 OT1 86 go 106 HopmanbHble  ycnosus,
ycrnoBus €CNn He yKa3aHo UHoe

23/50 Knace 1 23+1 50+5 Ot 86 ao 106
Knacc 2 23%2 50+ 10
27/865 Knacce 1 271 655 OT86 40106 | AABUS, Hanpumep, B
TPONU4ECKOW 30He
Knacc 2 27 %1 65+5
OueHka Obwwme 202 O160 o 70 Ot 86 po 106

B Tabnuue 15 npuseaeHsl TpeGoBaHUA U METOALI UCMLITAHUI ANA TEPMUYECKOro LWOoKa (UCNbITaHUA Ha
Norpy>keHue B yCroBuAX BbICOKOW TEMNEPATYPbI).

TaGnuya 15—Tennosol yaap (MCNbITAHUA Ha NOrpyXeHue ¢ BLICOKON TEMMepaTypoit)

OnemMeHT XapaKTepucTuku MeToa ucnbitaHua
BcTpoeHHblit | CKOpoCTb W3MEHEHUs conpoTuBneHus npo- | Kak ykasaHo B MOK 60068-2-2 Luknuyeckoe ucnbita-
KOMMNOHEHT BOAMMOCTK, BKMOMaa MeTannM3MpoBaHHOe | HWe Ans BblCOKUX TeMnepaTyp. Ucnoneayite TEG ansa
CKBO3HOE OTBEPCTUE UNU CoefjuHeHne nepe- | BCTPOEHHOro KOMMoHeHTa. BHyTpeHHee conpoTuBne-
XO[HOro OTBEpCTUSA gormkHa 6b6ITb AABUS Hye TEG gomkHO GbiTb MeHee 50 MOm

4.5.4 YCTOWYMBOCTb K BIIOXHOCTU
YUToGbl NPOBEPUTHL YCTOWYMBOCTb K BRAXHOCTU, UCMOMbL3YOT 060pyaoBaHue, obpasew; U BbIMOMHAIOT

O ENCTBUA B COOTBETCTBUN C NEpedYncneHmamMm a)—d).
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a) ObopyaoBaHue

O6opyaoBaHWe AOMKHO YAOBNETBOPATL CREAYIOLMUM YCIOBUAM:

1) BaHHA AOMKHA NOAAEPXKMBATL LUK TEMNEPATYPbI U BNAXHOCTU, MOKA3AHHbLIN HA pUcyHke 15;

2) yaenbHOe conpoTUBMEHNE BOAbl A0MXKHO ObITh Bonblue 500 Om; ecnn HeOBX0AUMO, YBRAXHUTb BaH-
HY, HEMOCPEACTBEHHO HanNuBe BoAY,;

3) kannu BoAbl, KOHAEHCUPOBAHHbIE HA KPbILLIE UMW CTEHKE BaHHbI, HE A0JMKHbI NajaTb Ha obpaseL unu
BOGNM3KM Hero.

b) Obpaszey,

OO6paseL AOMKeH ObITb 3a4aHHON YaCThbIO NNAaTbl CO BCTPOEHHLIMU KOMMNOHEHTAMU, UCMbITATENbHbLIM 00-
pasuoM UM KOMMMEKCHON UCNbITaTeNbHON MOAEenbto (CM. pucyHkn 1—27 IEC/TS 62878-2-4:2015), Bkntoyas
NOAKMIOYEHNE K BCTPOEHHOMY KOMMOHEHTY. PEKOMEHAYETCA UCMONb30BaTh PE3UCTOP C HYNEBbIM CONPOTUBIE-
HUEM B Ka4eCcTBe nepembivku ana TEG.

70
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OTHOCUTENbHASA BNaXHoCTb, %

0+ T T T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20 22 24
Bpewms, 4

a) Liukn BnaxHocTn
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npepens! ‘E'E_. 2,5 (2,5 3,5_»
BpeMeHu, 4
104
Ot+—1t——1 o T
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Bpems,

* HonycTumbie Npeaentl B 3aTOT MOMEHT BPEMEHN COCTaBNAoT £ 5 MUH
b) TeMnepaTypHbIit LUK
PucyHok 15 — Liyknel Temnepatypbl U BNaXHOCTU
¢) NpeasapuTensHasa NoaroToeka

MNpeaBaputensHasa noAroToBKa AOMKHAa ObITh BbINONHEHA B COOTBETCTBUM C 1) unu 2) B 3aBUCUMOCTM OT
KOHKPETHbIX TpebGOoBaHWUNA.
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1) Belgepxatb 06pa3eL; B HOpMarnbHbIX YCNOBUSIX B TEYEHUE (24 + 4) u.

2) Boigepxatb o6pa3sey, B 6aHe ¢ Temneparypoi (85 +2) °C B TeyeHue 4 4, a 3aTeM B HOPManbHbIX
yCnoBusax B TeyeHue (24 £ 4) u.

d) UcnbiTanne

O6pasey AomkeH ObITb U3MEPEH NO €ro KOHKPETHBLIM TPEOOBAHUAM, a 3aTEM BblAEPXKaH B BAHHE C TEM-
nepatypoin (40 £ 2) °C n OTHOCUTENbLHON BNAXHOCTLIO 0T 90 % A0 95 %. PekomeHayeTcsa HarpeTb oOpasey,
3apaHee, 4ToObl Kannu BoAbl HE NOSIBNANMCL HA NOBEpPXHOCTM obpasua. OcrassTe obpasel B BaHHE B Teye-
HUe onpeaeneHHOro BpemeHn unu 240 4, ecnu BpeMs He ykasaHo. [NpoTpute NOBEPXHOCTbL 00pa3La, ecnu Ha
NoBEepPXHOCTM 0Bpas3ua eCcTb Kannu BoAbl, a 3aTeM M3MepbLTE KOMMNOHEHTHI, YKasaHHbIE B €10 MHAUBUAYASIbHON
cneuudukauun. O6pasel, NOBPEXAEHHbIM B JAHHOM UCMbITAHMU (HANPUMEP, MEXaHNMYECKNE MOBPEXAEHUSA,
nepeysnaxxHeHne, Uckpa unm npobon), He AOIMKEH UCMONb30BATLCS B APYTUX UCTILITAHUSX.

MpumeHanTe Hanps)xeHue nocrosHHoro Toka (10 £ 1) B, (50 £ 5) B, (100 + 10) B unu (500 + 50) B, B 3a-
BMCUMOCTM OT KOHKpPETHbIX TpeboBaHUi B Te4eHne 1 MUH, a 3aTeM U3MepbTe CONPOTUBIIEHNE U30NALMK NPU
NPUNOXEHUN HaNPSXKEHUSA.

Tabnuya 16 — YCTOWYMBOCTb K XapaKTepucTukam BNaXxXHOCTU U METoaM UCTbITaHUIA

MeToabl

SnemeHT XapakTepucTukmn .
nenbiTaHuii

Mexay BbiBoAaMM Conpotuenenune BnaxHoctu | ConpoTueneHne fomxHo ObiTe Bonblie cnepyio- | Cm. 4.5.4
BCTPOEHHBIX (TeMnepaTtypa M BRAXHOCT- | LUX 3HAYEHUIA:
KOMMOHEHTOB HBIA UWKN)

MwuHumanbHasa TonwMHa
NpoBOAHUKA UK
MSOHHL[I/IOHHbIﬁ 3a30p X,MM

ConpoTusneHve
usonaumm, Om

0,02 £x<0,05 5.107
0,05<x<0,13 1-108
0,13 sx 5.108

4.6 MexaHuuyeckue 3KONOrnyeckue UCnbITaHusa — yCTOﬁqMBOCTb K Murpauum

4.6.1 O6uwme nonoxeHusa

McnbiTaHne Ha YyCTOMYMBOCTL K MUTPaLMW MO3BONSAET M3MEPUTb CHIDKEHUE COMPOTMBMEHUS U30ONALUU
nocne NPUNOXeHUs HaNPSHDKEHUST MEXXAY NPOBOASILLMMK CMOSIMK HA NnaTe npu onpeaeneHHon Temneparype
U BNaX>XHOCTU, YTOObI BbI3BaTh NEPEMELLEHNE UOHOB METANMOB B CMON U30MAUMU ANA YMEHbLLEHUS CONpo-
TUBNEHMA usonsumun. B Tabnuue 17 nokasaHo CONPOTUBNEHUE MUTPUPYIOLLUM XapakTepucTukam u Metoaam
UCMbITaHUIA.

Tabnuya 17 — YCTOWYMBOCTb K XapaKTepPUCTUKAM MUrpaLi U METOALI UCTIbITaHWA

KomnoHeHT XapaKTepucTuku MeTogbl ucneITaHUi
BeTpoeHHble  KOMMOHeHTH | Cregytollee 3Ha4eHWe JOMKHO ObITe 4OCTUMHYTO: CM. 46.1.3
u obpasLipl
KomnoHeHT TpebosaHune
AHTUMUTpaLus He MeHee 1 - 108
M3aMepeHue [omKHO NPoU3BOANTLCA NOCHe BblAepXKM obpasla
B TeyeHne 14

[ns npoBepKM YCTOWYMBOCTU K MUrpaLMKU pEKOMEHAYeTCA cneaytoLlee:

4.6.2 O6opyooBaHue

a) CTpyKTypa ucneitTatenbHoro 06opyaoBaHus:

- KaMepa JoSPKHa nogaep>kuBaTb CKOPOCThL BO34yXa Ha BbIMYCKHOM OTBEPCTUM ANs BO3ayxa 2,5 M/c;

- Heo6xoaumo obecneunTb NPOBEPKY TEMNEPATYPLI U BNAXHOCTU KaMepbl C MOMOLLbIO AeTEKTopa, ycTa-
HOBMEHHOrO B YaLue;
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- OTKNOHEHUEe TemnepaTypbl U BNAXHOCTU B 3P(EKTMBHOM 30HE KaMepbl AOMKHO COCTaBNATbL £2 °C u
+ 3 % OTHOCUTENLHOIN BNAXXHOCTN COOTBETCTBEHHO;

- Marepuan KaMmepbl He AOSMKEH BNUATL HA oOpaseL, M OTHOCUTENbHYIO BNAXHOCTb.

b) Ycnosusa ans ucnbitatenbHoro 060pya0BaHus:

- AomkHa ObiTb NPEAYCMOTPEHA BO3MOXKHOCTb PETyNIMPOBaHUSA TEMNEpaTypbl U BNAXHOCTU B KaMmepe B
3a1aHHOM AnanasoHe;

- KaMepa AOSMKHA KOHTPONUPOBaTh TEMNEPAaTypy U BRNAXHOCTb;

- Kamepa A0MKHA UMETb CUCTEMY AOTONMHUTENBHON NOAAYM YBINAXKHAIOLLEH BOALI HENPEPLIBHO B KAMEDY;

- KOHCTPYKUMSA Kamepbl 40MKHA GbITb Takoii, YTobbl Boga He kanarna Ha obpaseu;

- NpUMECK Unu nobble 0CTaTKU NPeAbIAYLLMX UCTILITAHWIA HE JOIMKHBI 0CTaBaTbCA B Kamepe, 4YToObl no-
BMUSATb HA CReayloLee UCnbiTaHue.

¢) Mpou3BoaUTENbLHOCTL UCNLITATENBLHOIO 0O0PYA0BAHUS:

- Kamepa A0MKHA UMETb BO3MOXHOCTb NEPUOAMYECKU MEHSITL Temnepatypy ot (25 + 3) °C o ykasan-
HOW BLICOKOI TeMnepaTtypbl. OTHOCUTENbHAA BNAXXHOCTb B KAMepe A0IPKHA NPOBEPATLCA C UCNONb30BAHNEM
ucnbITaTeNbHOro 060PYAOBaHUSA, KOTOPOE UMEET ONPeAENEeHHYI0 TOUHOCTb.

d) O6GopyaoBaHue ansa u3MepeHus CoNPOTUBIEHUS U3OTSALIMM:

- NpuBOp AOMKEH UMETL BO3MOXHOCTb M3MepeHus conpotusnenusi Gonee 1010 Om. OH nomken umetsb
COGCTBEHHbIN UCTOYHUK NUTAHUA U CNOCOBGHOCTL NOAABATH XXENaeMoe UCTbITaTENbHOE HaNpskKeHe Unm us-
MepuUTENbHOE HaNPSXXeHue,;

- u3MepuTenb CONPOTUBNEHUA U3ONALMU AOIMKEH UMETh BO3MOXHOCTb aBTOMATUYECKM U3MEHATb CBOW
AunanasoH. ConpoTuBneHue u3onsaunmn omkHO ObiTb U3MEPEHO nocne noaayu B Te4eHue 1 MUH n3mepsieMoro
HaNpsHKEHUS OAHOIO U3 yKasaHHbIX 3Ha4YeHui: (10 £ 1) B, (50 £ 5) B, (100 + 10) B n (500 + 50) B.

e) Tectep conpoTMBNEHNA U30NALMNU:

- TecTep CONPOTMBNEHNS N30NALMM AOMKEH BbITL COCOBEH M3MepATL conpoTuenexne Gonee 1010 Om.

f) OnekTponutaHue:

- BrOK NUTaHUST 4OMKEH UMETb COOTBETCTBYIOLLYYIO MOLLHOCTb U AOMKeH obecneynBaTb NPOU3BONLHOE
N3MepuTenbHOe HanpsKeHue.

g) Matepuanbl, 3a>XMMHble NPUCNOCOBNEHUNA, UHCTPYMEHT, NPEAHA3HAYEHHbIV AN U3MEPEHUSs:

- 9NeKTPONPOBOAHLIE MaTepuansl U Npucnocobnenns Ana kpenneHus o6pasuoB A0MKHbI ObITb YUCTbI-
MU U HEBOMBbLUMMK MO TENNONPOBOAHOCTU U TEMMOEMKOCTN U TEPMUYECKN M30NMPOBaHbLI ApYr OT Apyra. OHu
JOMKHbI BbIOMPATLCA U3 MaTepuanos, HE BIUSIOLLMX HA U3MEPEHNE, C YYETOM XapakTepUCTUK INEKTPUIECKON
U30MAUMKU, KOHTAKTHOTO COMPOTUBIEHMUSI UMK 3arpsisHeHus obpasua, Hanpumep, nyTem 06pasoBaHUS OKUCHU-
TenbHOro rasa. Kabenu, ucnonb3yemslie B uCnbITaTeNbHOM 060PYA0BaHUM, AOMKHBI ObITb AOATOBEYHBIMU ANS
ANUTENbHOTo UCNOMb30BAHUA B PA3NUYHbIX TEMNEpaTypax, BAAXKHOCTU UMK AaBNEHUU.

4.6.3 Obpasey

O6pasel, A0MmKeH BbITb TOTOBLIM NPOAYKTOM MMM 06pasLOM C KOMMIIEKCHOW UCMbITATENBHON CXEMOM,
nokasaHHoOW Ha pucyHkax 1—27 |[EC/TS 62878-2-4:2015. Mnaty o6pasua cneayet nepeHoCuTb ¢ NOMOLLbIO
nepyatok, 4tobbl He 3arpsa3HuTb. Yncno obpasuos AOMKHO ObiTk NMBO cnegyowmm, NMBO MO COrnalleHuto
MeXay 3aKa34yMKOM U MOCTaBLLMKOM, KOTOPOE MMEET MPUOPUTET.

Yucno obpasLIoB HA CTagumM UX NPOU3BOACTBA AOMKHO COCTaBMATL N HE MeHee 5 ana npoaykra AABUS.

Yucno o6pasLioB Ha Tane CepuinHoro Npou3BoaAcTBa AOMKHO COCTaBNATL N HE meHee 10 ans npoaykTa
AABUS.

4.6.4 YcnoBusa UcnbiTaHUA

YCrnoBust UCMBITAHUSA JOIMKHBI ObITb CNEaYOLLMMU:

a) HopmanbHble ycriosua

MN3mepeHune gomkHO npoBoauTbea npu temnepatype ot 15 °C go 35 °C, OTHOCUTENbHOM BNAXXHOCTU OT
25 % po 75 % n atmocpepHom gaenenun ot 86 klMa go 106 klMa, ecnm nHoe He yKkaszaHo B KOHKPETHbIX Tpebo-
BaHuUsx. BHellHne ycrnoBua usmepeHus, npuBeaeHHole B 4.6.4, b), A0MKHbLI MCNONL30BATLCA, ECAIN UMEKOTCA
Kakue-nubo BOMPOCHI O pe3ynbrare ¢ UCNOMb30BAHUEM BbILLEYKA3aHHbIX HOPMarbHbIX YCIIOBUIA UMK €Cnu
UMeloTcs crneumansHble TpeboBaHus. MoXHO U3MepsiTb B YCNOBUSIX, OTIIMYHBIX OT HOpMarbHbIX, €CINU peanu-
3auUus HopManbHbIX YCIOBUI 3aTpyaHuTensHa unu AABUS.

b) OueHoYHbIE yCnoBus

OLeHO4HbIEe YCNOoBUST A0SMKHBLI MPOBOANTLCA Npu Temnepatype (20 £ 2) °C, OTHOCUTENbHON BIAXHOCTU
o1 60 % a0 70 % n atmoccpepHOM aasneHumn oT 86 klMa go 106 kMa.

C) MiamepeHue BHe BaHHbI

MpumeHnMbl ycnoeus, ykasaHHble B 4.6.4, a) n b).
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5 KOHTpO/b NnocTaBKU

51 O6uwwne cBegeHns

KOHTpO/b MOCTaBKM COCTOWUT U3 NPOBEPKM KauecTBa Bcel NMpoAyKuuMu Ha OCHOBe 3TOro ctaHgapTta. Pe-
KOMeHAyeTCs MUCNbITaTb BCE NPOAYKTbl. TEM He MeHee 0To6paHHble o6pasubl MOryT 6bITb UchbITaHbl AABUS
ANsi BbIGOPOYHOro o6cnefoBaHust M No4po6HOCTEN MUCMbITAHUIA. McnbiTbiIBAaeMble KOMMNOHEHTbI MpK NMOCTaBKe
yKasaHbl HWXe AN NaaT co BCTPOEHHbIMU KOMMOHEHTaMU, Kak Moka3aHo Ha pucyHke 16.

Moapo6HbIE AaHHble NpuBeAeHbl B Tabnuuye 18.

A — BCTPOEHHBIA aKTUBHbIA KOMMOHEHT; B — BCTPOEHHBLIA NAaCCUBHBIA KOMNOHEHT; C — BHYTPEHHWIA CNoi;
D — BHeLLHWiA cnoii; E— nasanbHas macka

PucyHok 16 — lNnarta co BCTPOEHHLIMW KOMMOHEHTaMWN A1 KOHTPO/IA NMOCTaBKM

Ta6nuua 18— MpUMEHNMbIe 3/1EMEHTLI NPOBEPKM MOCTaBKM

Knacc McnbiTyemblii anemeHT

1 a) BbiBOAbl BCTPOEHHbLIX KOMMOHEHTOB
g He NoaKNtoYeHbl K Lienn
s g
2z b) BbiBOAbl BCTPOEHHbIX KOMMOHEHTOB
3 E NoAK/1o4YeHbl K MOBEPXHOCTHOMY MPOBO-
$ 5 pawemy pucyHky
2=
0] c) BcTpavBaeMble BbIBOAbI KOMMOHEHTOB

He CoefiHEeHbl C KOHTYPOM MOBEPXHOCTU

2 ABTOMaTUYECKMI BU3yasibHbIi ocMoTp (AOI)

3 BHyTpeHHee HabnwgeHvne (PeHTreHoBCkoe WC-
nbiTaHme)

4 ONIEKTPUYECKOE UCTbITaHne

5 PyHKLMOHa/IbHOE UCTbITaHne

MpoBoasaLmii
pUCyHOK (uenb,
CBSI3HOCTb, KOPOT-
KOe 3aMblkaHue)

Kak yka3zaHo B
5.2.2

Kak ykazaHo B 5.4

Kak yka3aHo B 5.3

NA
NA

[nanasoH ucnbiTaHuii

MpoBoaALuii Mposogsawmii
PUCYHOK, CBSAi3aH- PUCYHOK, CBSA3aH-
Hblli C MACCMBHbIM Hblli C aKTUBHbIM

KOMMOHEHTOM KOMMOHEHTOM

Kak ykazaHO B Kak ykasaHO B
5232, 5233 un 5242, 5243
5.2.34

Kak yka3zaHo B 5.2.6

KakykazaHo B 5.2 NA
NA NA

TuNMUHaA KOHCTPYKLMS MeyaTHol nnaaTel NS 3/EeKTPUYECKOro UCMNbITaHUs NpuBefeHa Ha pucyHke 17.
MeTofibl UCMbITAHWIA AEeNATCA Ha Tpu Tuna: a), b) U B), TO €CTb NPOBOANMOCTb, CBA3HOCTb U KOPOTKOE 3aMbl-

KaHune.

a) McnbiTaHMe NPOBOASLLETO PUCYHKA, HE CBSI3AHHOTO CO BCTPOEHHbIM KOMMOHEHTOM (pUcyHoK 17, G).
b) MicnbiTaHWe COEeAUHEHUS BbLIBOAOB KOMMOHEHTOB, MOAK/MKUYEHHbLIX K MPOBOASAWEMY PUCYHKY (puUcy-

HOK”", H,J).

C) MpoBepka coegnHEHUA BCTPOEHHOro KOMMNOHEHTAa, BbIBOAblI KOTOPOro He NMoAKMt0YEHbl K MOBEPXHOCT-

HbIM NpoBOAHMKaM (pucyHok 17, K, L).
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A — naccuBHblli KOMMNOHEHT; B — pe3uctop; C —
KoHAeHcaTop; D — nopgknwyeHne K BCTPOEHHOMY
KOMMOHEHTY; E — npoBogsiwnii pucyHok; F — KOH-

TpoNibHasA Touka AN 30HAa; G — NPOBOAHUK, HE Noj-

K/NIOYEHHbI K BCTPOEHHOMY KOMMOHEHTY; H — npo-

BOJHUK, MOAK/OYEHHbIA K NAaCCUBHOMY KOMMOHEHTY;

J — NpoBOAHMUK, NOAKMOYEHHbIA K aKTUBHOMY KOMMO-

HeHTy; K, L — NpoBOAHWK W BCTPOEHHbIA KOMMOHEHT,
He NpuUNasHHbIA K NOBEPXHOCTU

PucyHok 17 — TunoBas cxema noCTpOeHus
nnaaTbl CO BCTPOEHHbLIMU KOMMOHEHTaMu

5.2 DneKTpuyecknme mcnbltaHud

5.2.1 O6uwmne NONOXeHUsA

VMcnbiTaHnA CBA3HOCTU © KOPOTKOro 3amMblkaHNA NnpoBOAALLEro puUCyHka, He noak/Ilo4eHHOro K BCTPO-
€HHbIM KOMIMOHEeHTaM, aHaJ10TN4YHbI 06U_I,I/IM ANIEKTPNYHECKNM UCMbITAHNAM neyaTtHon nnarbl. 3}'IEKTpI/I‘-IeCKI/Ie
ncnblTaHnUA ANA BbIBOAOB BCTPOEHHbLIX MaCCUBHbIX KOMMNOHEHTOB U 3JIEKTPUYECKNX UCMbITAHWUNI npoBoJsLlero
PUCyHKa npoBOoAATCA MO UCMbITAHNAM Ha/IM4nA, CBA3HOCTU MU KOPOTKOro 3aMblKaHUA Lenun, BKAo4Yasa BbIBOAbI
NacCMBHbIX KOHLEBbIX KOMMOHEHTOB. VicnbiTaHuA KOHCTPYKUUN CO BCTPOEHHLIMW aKTUBHbLIMU KOMMOHEHTaMW
[LOJDKHBI BbINO/THATLCA NOC/E MPOBEPKM CXEMbl. DNIEKTPUYECKME UCTbITAHUSA K1acCUULMPYIOTCA Cneayowmm
06pa3om, Kak NokasaHO Ha PUCYHKe 18:

- UCNbiTaHMe npoBoANMOCTHN, CBA3HOCTU W KOPOTKOIo 3aMblKaHNA NMPOBOAALLEINO PUCYHKa, KOTOprI7I He
noAgK/Iro4YeH K BCTPOEHHOMY KOMIOHEHTY;,

A — noAkNYeHne K BCTDOEHHOMY KOMMNOHEHTY; B— nposopas-

wuii pucyHok; C — KOHTpPO/NbHas Touyka 30HAa; D — peswncTtop;

E — koHgeHcaTop; F— pgpoccenb; G — umHTErpasbHasa cxema,
MuKkpocxema; H — TpaH3uctop; J — aguopg

PucyHok 18 — Tpumepbl ypOBHEW OLEHKN 3NeKTpuye- al . ’
CKOro ucnbitTaHna
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- MCMbITAHWE MPOBOAMMOCTM, CBA3HOCTU U KOPOTKOrO 3aMblKaHWsA MPOBOAALLEr0 PUCYHKa, KOTOpPoe MOo-
XET GbITb BbINOIHEHO U3 MOBEPXHOCTHOFO CJIOs;

- UCMbITaHVE NPOBOAUMOCTM, CBA3HOCTM 1 KOPOTKOTO 3aMblKaHWsi MPOBOASLLETO PUCYHKA, COeAMHSIoLLe-
0 BblBO/bl BCTPOEHHbIX aKTUBHbLIX KOMMOHEHTOB: VC (MHTerpanbHas cxema), LS| (kpynHomacwtabHas nHTe-
rpauusl), TpaH3ucTop, AMOA,.

5.2.2 WcnblTaHne NpoBOASALLEr0 PUCYHKA, HE NMOAKIIOUYEHHOTO K BCTPDOEHHOMY KOMMOHEHTY

McnbiTaHnsi NPOBOASILLETO PUCYHKA, HE MOAK/HYEHHOTO K BCTPOEHHOMY KOMMOHEHTY, Kak MokasaHo Ha
pucyHKe 19, BbINOMHATCS KakK 3/IEKTPUYECKNE UCTILITAHUS AN1A O6bIUHbIX 3/IEKTPOHHbLIX CXEM.

A — NpOBOJSALLMIA PUCYHOK;
B— KOHTpO/IbHas Touka 30Haa

PucyHok 19 — KOHCTPYKUMA CXeMbl, He
NoAKMOYEHHON K BCTDOEHHOMY KOMMOHEHTY

UT06bI BbIMNOMHWUTL NPOBEPKY NPOBOAALLETO PUCYHKA, HE MOAKIHYEHHOTO K BCTPOEHHOMY KOMMOHEHTY,
MCMNo/Mb3yT 060pyA0BaHMe 1 BbINOHAT A4EACTBMA B COOTBETCTBUN C NEPEYNC/IEHUAMN a)—C).

a) O6opyaoBaHue

O6opyaoBaHMe, UCNO/b3yeMOoe B UCMbITaHUN, aHaI0rMYHO 060pPYA0BaHNI0, YKa3aHHOMY HUXE, W BK/IHO-
YaeT 3NeKkTpuyeckne CoefuHWUTENIbHbIe MNPUCNOCOGMEHUA AN MNOJIYYEHUS 3NEKTPUYECKOro COeAMHEHus ¢
onpeaeneHHoN YacTbio MPOBOAALLEN0 PUCYHKA.

O6opypoBaHue 40/MKHO GbiTb CNOCOGHO NPOBEPWTHL NPOBOAALMIA PUCYHOK U CONPOTUBAEHNE NEpexos-
HbIX OTBEPCTUIA METOAOM MafeHus HanpshkeHus. B cnyyae ecnm gns nsMepeHust o4eHb Masioro pesvcropa
TpebyeTcsa xopowas TOYHOCTb M3MEPEHUS, JOMYyCKaeTCA UCMNOoNb30BaTh YeTbipexnontcHuk AABUS.

KOHTPO/bHBIA CUrHan (HanpsbkeHue Wam ToK) AO/MKEH 6blTb CUTHaIOM MOCTOSHHOIO TOKa WM CUrHasioM
nepemMeHHoro Toka mexHee 1 Mru,.

[nanasoH ncnbiTaHwil gomkeH coctasnAatb oT 1 MOM o 100 MOM. 3HaveHuns fomkHbl 66T AABUS.

McnbiTatensHoe 060pyfoBaHue AO/MKHO ObiTb OTKAIMGPOBaHO nepes NcnbiTaHUAMU.

b) MpeaBapuTenbHas NOLAroToBKa

PekomeHayeTca NPOMbITb U MOYUCTUTL, a TakxKe yaannTb pXasyunHy v Apyrne NoCTOPOHHKE MaTtepuasibl
B MecTax 30H UCMbITAHUS NPOBOASALLEN Lenu WM pUCyHKa, Tak Kak KOHTAKTHOE COMpPOTWBIEHWE MOXET npu-
BECTU K OLUMBOYHBLIM N3MEPEHUSM.

¢) KOHTpOsb 1 oueHka

MonHoTa ueneli cxeMbl cYMTaeTCs NPUEMIEMON, €CIM U3MEPEHHOE COMPOTMB/IEHNE HaxXoAMTCA B Mpe-
Jenax ykasaHHbIX 3HauYeHWid, korja 3afaHHoe HanpshkeHue w/uam TOK UCMOoMb3YHT B ONpefesieHHoN yactu
nposoAsLero pucyHka. OTCyTCTBME KOPOTKOrO 3aMblKaHUA NOATBEPXAAETCA, eC/IM U3MEPEHHOE COMpoTuBIe-
HWe MexAay pas/iMyHbIMU Lensamy npesbllIaeT onpegeneHHoe M1UHYMasibHoe conpoTueieHne. icnonb3yemoe
HanpskeHve, TOK, Bpems NPUIOXEHNUs CUrHana, ykasaHHoe CONPOTUB/IEHME U MUHUMA/IbLHO AOMNYCTUMOE CO-
npoTuBAeHNe A0/DKHbI 6biITb AABUS.

5.2.3 WcnbiTaHve Ha o6pasue, NMelLemM NacCMBHbIA KOMMNOHEHT U NPOBOAAWNIA PUCYHOK

5.2.3.1 O6uwue nonoxeHms

VcneiTaHua npoBOAVMOCTU AN BCTPOEHHbIX MaCcCUBHLIX KOMMNOHEHTOB MEHAIOTCA B 3aBUCMMOCTU OT
TOro, CBA3aHbl NI COEAVHEHUSA CO BCTPOEHHLIM KOMMOHEHTOM, C PUCYHKOM MOBEPXHOCTHOrO MPOBOAHMKA WK
HeT. MeTopbl MCMbITaHWA, onpeaeneHHble B AaHHOM CTaHAapTe ANS TUMOBbLIX ClyyaeB, KOTOpble NpuUBELEHbI
Hxe. lNMpoBepka [0/MKHA NMPOBOAUTLCA MyTEM U3MEPEHUst COMPOTUBIEHUS KOMMOHEHTOB UMMNeAaHca CXembl
C MCMOMb30BaHNEM CUrHas1a NMOCTOSIHHOTO TOKa WU CUrHana NepemMeHHOro Toka YactoToli MeHee 1 MIy. Bo
BpeMs 3TOW NPOBEPKV He MPOBOAWTCS HUKAKUX UCMbITAHUIA 418 BCTPOEHHOTO KOMMOHEHTA.

VcneiTaHve Ha Hanmume uenu BKIoYaeT JOCTYMHbIE BbiBOAbI BCTPOEHHOrO MacCMBHOTO KOMMOHEHTA U
NOAKTHOYEHHBI NPOBOASALLNIA PUCYHOK HA NOBEPXHOCTMU.

VcneiTaHve Ha Hannuve uenu BKIYaeT AOCTYNHbIe napassiesibHble NOAKM0YEHHbIE BbIBOAbI BCTPOEH-
HOro NacCMBHOTO KOMMOHEHTAa ¥ NOAKTHOYEHHbI NPOBOASALLMIA PUCYHOK Ha NMOBEPXHOCTMU.

VcnbiTaHne Ha Hanvuue uenu BKIYAeT Habop BbIBOAOB, KOTOPblIE HEBO3MOXHO UCMbITATb Kak BCTPOEH-
Hble MacCyBHble KOMMOHEHTbI 1 MPOBOAALUIA PUCYHOK HA MOBEPXHOCTY.
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5.2.3.2 VMcnbiTaHne uenu, MMeoLwen Kak MHAMBMAYasbHbIA NAacCUBHbIA KOMMNOHEHT (KOMMNOHEHTHI), Tak
N NPOBOASALLMNIA PUCYHOK

[laHHoe ucnbiTaHve ANS MOATBEPXAEHUS HANWYMA Lenu, CBA3HOCTU M OTCYTCTBMSA KOPOTKOTO 3amblika-
HMSA Ha nnate co BCTPOEHHbIM KOMMOHEHTOM, Kak NMokas3aHo Ha pucyHke 20, koTopas MMeeT COeAWHEeHUs OT
BCTPOEHHbIX KOMMNOHEHTOB (BbIBOAOB) U OTAE/IbHbIE WK 0OLiNe COeAUHEHUS C NPOBOAALLMM PUCYHKOM Mo-
BEPXHOCTU. 3TO WCMbITAHNE BKAOYAET U3MEPEeHUs CONPOTUBEHUS, UHAYKTUBHOCTU WAN €MKOCTU C UCMOMb-
30BaHMEM MOCTOSHHOTO WM NMEPEMEHHOr0 CUrHasia 4YacTtoToil MeHee 1 MIL. JkcnsyaTauMoHHbIE XapaKkTepu-
CTUKN COMPOTUBMEHWUSA, WHAYKTMBHOCTU WU €MKOCTU BCTPOEHHbIX KOMMOHEHTOB He NOATBEPXAAlTCA 3TUM
ncnbiTaHneM. VcnbiTaTenbHbI TOK M HANPSHXeHe HaxoAaTCa B NpeAesnax AoNyCTUMbIX 3HAUYEHW BCTPOEHHbIX
KOMMNOHEHTOB.

A — MNO/K/OYEHNE K BCTPOEHHOMY KOMMOHEHTY; B — NpoBOAsLMIA pUCYHOK; C — KOHTPO/IbHAs TOUKA 30HAR,
D — pesucTop; E— gpoccenb; F— KoHaeHcaTop

Mpumepbl

1 3mepeHne mexay 1u 2.
2 3mepeHne mexay 1u 3.
3 N3amepeHne mexay 2u 3.

PncyHoK 20 — KOHCTPYKLUSi CXEMbI, CNOCO6HAs OCYLeCTBAATbL HE3ABUCUMMYIO NPOBEPKY

[na npoBefeHnsa UcnbiTaHUs CXeMbl, UMEILLEA KaK OTAE/bHbIA NacCUBHbIA KOMMNOHEHT (KOMMOHEHTHI),
Tak 1 NpPoBOAALLMI PUCYHOK, UCMONb3YIT 060pyAOBaHMe 1 BbIMOMHAOT AeliCTBUSI B COOTBETCTBUM C Mepeyuc-
NleHnamu a)—oc).

a) O6bopypoBaHue

O6opynoBaHMe O0/MKHO COCTOSATb M3 KOMMOHEHTOB, 3KBMBAJIEHTHbLIX OMUCAHHLIM HWXE, U copepXaTb
ucnblTatebHble NPUCNOCO6NEHNA ANA MOMYUYEHUS 3/TIEKTPUYECKUX COEANHEHNI ¢ 06pasLoMm.

O6opynoBaHne AO/MHKHO MMETb BO3MOXHOCTb U3MEPATb CONPOTUB/IEHNE W NOSIHOE CONPOTUB/IEHUE.

CurHan vcnblTaHns (HanpshkeHne Wam TOK) AO/DKEH ObiTb MOCTOSIHHLIM WM NEepeMeHHbIM CUTHasIoM C
yacTtoToli meHee 1 MI'u.

[Jvana3oH n3mepeHus conpoTusrieHnsa coctasnsfet ot 1 MOm go 100 MOmM. OgHako 3HavyeHus, corniaco-
BaHHble MeX/y 3aKa3uMKoM W MOCTaBLLVMKOM, UMEIOT NPUOPUTET.

VcnbiTaTtensHoe o6opyaoBaHme AO/MKHO ObiTb OTKaIMG6poBaHO nepes UCMbITaHUAMM.

b) MpenBapuTenbHaa NOAroToBKa

MpegBapuTesibHaa NOAroTOBKa [0/HKHA COOTBETCTBOBaTh 5.2.3.2, b).

c) OueHka 1 KOHTPO/Ib

MonHoTa ueneli cxeMbl cuMTaeTcs NpUemMaIemMoi, ecnim U3MepeHHoe COMpoTUBIEHWE HaXOAWUTCA B Npe-
Jenax yKkasaHHbIX 3HA4YeHWl, a cornacoBaHHOe HanpskeHue W/WaM TOK MUCNOMb3yHT ANS YKa3aHHOW yactu
nposoAsLLero pucyHka. OTCyTCTBME KOPOTKOTO 3aMblKaHUsl NOATBEPXAAEeTCs, ec/ii n3MepeHHoe conpoTusne-
HUe Mexay pasInyHbiMK Lensmu npesbillaeT onpegesieHHoe MUHUMasIbHOe CONpoTuBAeHne. Vicnonb3yemoe
HanpshkeHne, TOoK, Bpems MPUI0XKEHUS CUTHasa, yKa3aHHOe COMNpPOTUB/IEHNE N MUHWMAJIBHO AONMYCTUMOE CO-
nNpoTUBNEHNE [OMKHbI 6bITb AABUS.
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5.2.3.3 McnblTaHWe CXeMbl C NAacCUBHLIM KOMMOHEHTOM (KOMMOHEHTaMW) U MPOBOASILLMM PUCYHKOM B
napannenbHbliX COeAUHEHUSX

Cxema, napansiefnibHble COefUHEHUSI BCTPOEHHbIX MNacCUBHbIX KOMMNOHEHTOB C MOBEPXHOCTHbIM PUCYH-
KOM, Kak NoKa3aHo Ha pucyHke 21, He MOXeT NPOBEepPUTb KOHKPETHbIVi KOMMOHEHT 1 NPOBOAALMIA pucyHOK. Ha-
nnyve uenei, Ux CBA3HOCTb WU OTCYTCTBME KOPOTKOrO 3aMblKaHUS Lenu AOJSIKHbI GbiTb NOATBEPXKAEHbI NyTEM
M3MEepeHNsi COCTABHOTO COMNPOTUB/IEHUS WM COCTABHOTO COMNPOTUBNEHUSA CXEMbl PE3UCTOPOB, KATYLIEK WH-
LYKTUBHOCTW U KOHAEHCATOPOB CXeMbl NyTeM NMPUMEHEHUS NOCTOSHHOIO WM MEePEeMEHHOro curHana ¢ 4acrto-
TOW MeHee 1 MI'y. MpUNOXEHHbI CUTHAN ANA NCNbITAHUS J0/MKEH GbiTb B Npefenax HOMUHaNbHOMO 3Ha4YeHUs
BCTPOEHHbIX KOMMNOHEHTOB.

A — nopkntoyeHre K BCTPOEHHOMY KOMMOHEHTY;
B — nposogsAwumii pucyHok; C — n3mMepuTenbHbIi 30HA;
D — pesucTtop; E— gpoccenb; F— KoHAeHcaTop

Mpumep — VamepeHnsa mexay 1 un 2.

MaccneHble OAHOTUMHbIE MaccnBHbIE KOMMNOHEHTbI PricyHoK 21 — KOHCTpyKUMA CXembl ans napas-
KOMNOHEHTbI pasnuyHoro Tuna NeNIbHOTO COeAVNHEHNS NacCUBHbIX KOMMOHEHTOB

UT06bl MCMbITaTb CXeMy, MMEILLY Kak napannenbHoe COeAUMHEeHMEe MaCCUBHbIX KOMMOHEHTOB, Tak 1
NPOBOAAWMA PUCYHOK, NCMOAbL3YIOT 060pyA0BaHNe U BbINOJIHAKT AEACTBMUSA B COOTBETCTBUW C NEPEUUCIEHN-
AMM a)—C).

a) O6bopyaoBaHue

O6opynoBaHve A0/HKHO COCTOSATb M3 KOMMOHEHTa, 9KBMBANEHTHOIO OMMCAaHHbLIM HUXEe, U BKIYaTb WC-
nbiTatefibHble NPUCNOCOGAEHNSA ANSA NOYYEHUSA 3/TEKTPUYECKUX COeANHEHNI ¢ 06pa3LomMm.

O6opyaoBaHe AOMKHO UMETb BO3MOXHOCTb U3MepsATb COCTaBHOE COMPOTWUB/IEHWE U MOJSIHOE COMpo-
TUBNEHMe.

CwvrHan uvcnbiTaHns (HanpshkeHue WM TOK) A0J/DKEH ObiTb MOCTOSHHLIM WAN MEepPEeMEHHbIM CUTHAIOM C
yacTtoToin meHee 1 MIu.

[vnana3oH nsmepeHusa conpotusieHns coctasnset ot 1 MOm go 100 MOM. OHako 3HayeHus, cornaco-
BaHHble MeXAy 3aka3uMKoM W NOCTaBLLMKOM, UMEKT NpUopuUTeT.

McnbiTaTenbHoe 060pyf0BaHNe fO/MKHO 6bITb OTKanMbpoBaHO nepes UCNbITAHUAMU.

b) MpepBapuTesnibHas NOAroToBKa

MpepBapuTenbsHas NOAroToBKa f0/KHA COOTBETCTBOBAThL 5.2.2, b).

c) KoHTponb 1 oueHka

MonHoTa ueneit cxemMbl cUMTaeTCsA NPUEMNEMON, eCcim COCTaBHOW MMMeAaHc Lenu, BKIYas pesncTop
(pesucTopbl), MHAYKTOP (MHAYKTOPbI) M KOHAEeHcaTop (KOHA4eHCaTopbl), HAXOAUTCA B Npefesiax yka3aHHbIX 3Ha-
YEHW, Korga cornacoBaHHOE HanpshkeHue U/MNn TOK UCMNOMAb3YHT ANA YKa3aHHON 4YacTu NpoBOAALWEero pu-
CyHka. OTCYTCTBME KOPOTKOrO 3amblKaHWs MOATBEpPXAaeTcs, ec U3MEpPEeHHOe COMPOTUBIEHNE MexXay pas-
INYHBIMU LensMu npeBbillaeT onpefeneHHoe MUHUMasibHOe COMNPOTUB/IEHME. VICNoNb3yeMoe HanpsxeHue,
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TOK, BPEMSI MPUJIOKEHUA CUTHaNa, yKa3zaHHOE CONPOTUBMIEHWE W MUHUMAJIBHO AOMNYCTUMOE COMNPOTUBJIEHME
00/MKHbI 66ITb AABUS.

5.2.34 WcnbiTaHne uenu, nMmetowei Kak NacCuMBHbI KOMMOHEHT (KOMMOHEHTbI) € nocnefoBaTesibHbIM
coefMHEeHNeM, Tak 1 NPOBOAALUIA PUCYHOK

B cxeme, 4YbM BbIBOAHblIE COEAMHEHNS BCTPOEHHbIX NACCUBHbLIX KOMNOHEHTOB NocnefoBaTe/lbHO coean-
HEeHbl C MOBEPXHOCTHLIM PUCYHKOM, KaK MOKa3aHO Ha puUCyHKe 22, HEBO3MOXHO MPOBEPUTb OTAE/bHbIA KOM-
MOHEHT M NPOBOAALLNIA pucyHoK. CoeAnHEHNs, CBA3HOCTb U OTCYTCTBME KOPOTKOFO 3aMblKaHMA LEenu AO/MKHbI
6bITb NOATBEPXAEHbI MYTEM M3MEPEHUA COCTABHOrO MMMeAaHca WM COCTaBHOIO CONPOTMB/IEHUS KOMMIEKC-
HOl CXeMbl pe3ucTopoB, Apocceneli U KOHAeHCATOPOB NyTeM MPUMEHEHUS MOCTOAHHOIO0 WM MepeMeHHOoro
cUrHana c 4yactotoil meHee 1 MIU. MpPUAOXEHHbI curHan Ans ucnbiTaHUsa AO/KeH 6biTb B nNpegenax gony-
CTMMOrO 3HaYeHusa 415 BCTPOEHHOIO0 KOMMOHEHTA.

A — NoAKtoYeHne K BCTPOEHHOMY KOMMOHEHTY;
B — npoBogawmii pucyHok; C — n3MepuTesbHbIA 30HS;
D — pesucTop; E— agpoccens; F— KkoHaeHcaTop

Mpumep — MamepeHnsa mexagy 1m 2.
PucyHok 22 — KOHCTpYKUMUSA cxeMbl 4719 nocnepno-

BaTe/IbHOIo coeanHeHUa nacCUBHbIX KOMMNOOHEH-
TOB

[laccrBHble O4HOTUMHbIE [laccrBHbIE KOMMOHEHTHI
KOMMNOHEHTbI pas3nn4yHoro Tuna

5.2.4 McnbliTaHne uenu, copgepxalleil Kak akTUBHbI KOMMNOHEHT (KOMMAOHEHTbI), Tak U MPOBOAS-
WM pUCYHOK

5.2.4.1 O6uwune nonoxeHuns

CnoxHo cTaHA4apTU3upoBaTb METOJ WCMbITAHWI CXeMbl, COCTOsWel M3 pas3fNYHbIX TUNOB aKTUBHbIX
KOMMOHEHTOB 1 CXEMbl, COCTOSIWEN U3 pa3/IMyHbIX TUMOB MACCUBHbLIX KOMMNOHEHTOB M NPOBOAALLETO PUCYHKA.
MeTog ucnbiTaHWii npeacTaB/fieH B 3TOM CTaHgapTe ANA BCTPOEHHOro Auoga B KayecTBe pykoBoAcTBa. 3TO
ucnbiTaHMe NpPUBEAEHO B KaYecTBe MpuMepa, MNOCKOJIbKY OH MOXET ObiTb BbINO/IHEH 40BOJ/IbHO MPOCTO B MNpoO-
M3BOACTBE ANS UCMbITAHUSA HANUUMA Leneil, NX CBA3HOCTU WU OTCYTCTBUSI KOPOTKOrO 3aMblKaHWs Lenu, ume-
oWen coefMHeHns ¢ BbIBOAaMW BCTPOEHHOr0 akTMBHOTO KOMMOHEHTa M MPOBOASALLEI0 PUCYHKA, BbIXOAALWEro
Ha MOBEPXHOCTb NnaTbl.

5.2.4.2 VcnbiTaHne Uenu, cofepxalieil kak OoTAeNbHble aKTUBHbIE KOMMOHEHTbI (KOMMOHEHTbI), Tak U
NpPoBOAALWMNIA PUCYHOK

VicnbiTaHMe KOHKPETHOro BCTPOEHHOTO aKTUBHOMO YCTpOMCTBa, Takoro Kak Ao Wan TpaH3ucTop, KOTo-
pbIi UMeeT BbIBOAbI, COEAMHEHHbIE C MOBEPXHOCTHbLIM NMPOBOAALLMM PUCYHKOM, Kak NoKa3aHO Ha pucyHkax 23
n 24. VcnblTaHWe MOXeT ObiTb BbINMOMIHEHO AN MOATBEPXAEHUA HaNU4MA LENW, CBA3HOCTU U OTCYTCTBUSA
KOPOTKOTrO 3aMblKaHUSA BCTPOEHHbIX KOMMNOHEHTOB U NPOBOAALLEr0 PUCYHKA MyTeM nojayv NOCTOSAHHOTO TOKa.

XapakTepuCcTUKM BCTPOEHHOrO AuMoga wunu TpaH3uctopa He uamepstoTcsa. CurHan, npuMeHsemblii ans
ucnbiTaHus, AO/MKEH HAXOAUTbLCS B Npefenax AoNyCTUMOro 3HaueHusi BCTPOEHHbIX KOMMNOHEHTOB.
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A — NOAK/IOYEHME K BCTPOEHHOMY KOMIMOHEHTY; A — NoaKlo4eHNe K BCTPOEHHOMY KOMMOHEHTY; B — NpoBOAALLMIA PUCYHOK;
B — npoBogaLmii pucyHok; C— n3MepuTesbHbIli C — vamepuTebHbIN 30HA; H— TpaHaucTop
30H4;, G—aviog,
Mpumepsl
Mpumep — N3mepeHmne mexay 2n 1 1 V3meperne mexay 21 1

PucyHok 23 — KOHCTpYKUMOHHan cxema 2 smeperne mexay 2 v 3.

BCTPOEHHOro Avoja PucyHok 24 — KOHCTPYKUMOHHaA cxemMa BCTPOEHHOro TpaH3ucTopa

[na npoBefeHNst NPOBEPKM LiENW, UMEIOLLLEN KaK OTAE/bHbIE aKTUBHbIE KOMMOHEHTbI (KOMMOHEHTHI), Tak
1 NMPOBOAALNI PUCYHOK, MCMOMb3YT 060pyA0BaHNe 1 BbIMOHAT AECTBMSA B COOTBETCTBMM C Mepeyunce-
HUSAMK a)—C).

a) O6opyaoBaHue

O6opyaoBaHve JO/HKHO COCTOATb U3 KOMMOHEHTA, aHa/oMMYHOro OAHOMY U3 ONUCAHHBIX HUXE, W BK/IHO-
yaTb B cebs ucnbiTaTeNlbHble NPUCNOCOGNEHNSA AN NOYYEHNUS 3N1eKTPUUYECKUX COEeAMHEHNI C 06pa3LOM.

O6opyaoBaHve JO/MKHO obecneumBaTb NOCTOSHHBIA TOK M U3MEPSTb HanpsKeHue.

CuvrHan mcnbiTaHus (HanpshkeHne WM ToK) A0/IKeH BbiTb MOCTOSIHHLIM M oT 0 g0 1 B.

[Onana3oH n3mepeHus conpoTtusneHus coctasnsdetr ot 0 go 1 B. OgHako 3HayeHuss, cornacoBaHHble
Mexay nosib3oBartesieM u fepxarenem, UMerT NpuopuTeT.

McnbiTatensHoe o6opyfoBaHue A0/MKHO ObITb OTKa/IM6POBAHO nepep, UCMbITaHUAMMU.

b) MpegBapuTensHas NOAroToBkKa

MpeaBapuTenbHas NOAroToBKa AO/HKHA COOTBETCTBOBATbL 5.2.2, b).

c) OueHKa M KOHTPONb

MonHoTa uenein cxembl cuMTaeTcs MPUEMIEMON, eCcin U3MepeHHOe HanpshkeHne HaxoAuTcsa B npefe-
Nax ykasaHHbIX 3Ha4YeHuli, Korga ykasaHHoe HanpshkeHue u/unm TOK NOAAlTCA Ha OnpefenieHHyl 4YacTb Au-
ofa win TpaH3ucTopa WM NpoBOAAWMIA pucyHOK OTCYTCTBME KOPOTKOrO 3aMblKaHus NOATBepXAaeTcs, ecnu
M3MepeHHOEe CONPOTUB/IEHNE MeXAY pas/IMYyHbIMU LensMu npesblllaeT onpeesieHHoe MUHUMaIbHOe CoMnpo-
TuBMeHne. Micnosnb3yemoe HanpshkeHue, TOK, Bpemsi NPUIOKEHUA CUrHana, ykasaHHoe COMpoTUB/IEHNE U MU-
HUMaNIbHO AONYCTMMOE CONPOTUB/IEHNE AO0/MKHbI 6bITb AABUS.

5.2.4.3 WcnbiTaHue cxembl ¢ IC, LS| n npoBOAALWMM PUCYHKOM

VcnbiTaHWe oTAEeNbHOr0 BCTPOEHHOrO akTUBHOIO KOMMOHeHTa, Takoro kak IC wam LSI, nmetowero co-
efiIMHeHNe BbIBOAOB C PUCYHKOM MOBEPXHOCTHOIO NPOBOAALLETO PUCYHKA, Kak MOKa3aHO Ha PUCYHKe 25, MOXeT
ObITb BbIMOJIHEHO AJ151 OLEHKM MOSHOThI Lieneil, CBA3HOCTU U OTCYTCTBUS KOPOTKOrO 3aMblKaHUsi BCTPOEHHOro
KOMMOHEeHTa W NPOBOAALLEr0 PUCYHKA, NyTEM W3MEPEHUS HarnpsKeHWs Ha KOMMOHEeHTe, nojaroliero nocro-
AIHHBIA TOK BO BCTPOEHHbIN Anog. XapakTepucTukn BCTPOEHHOW IC uan LS| He n3mepstoTcs. MpunoxeHHbIn
CUTHaN ONs UCNbITaHUS Jo/MKeH ObITb B Npegenax AonyCTUMOro 3Ha4yeHUsi BCTPOEHHbIX KOMMNOHEHTOB.

[ns Toro 4to6bl BbIMOMHUTL KOHTPO/b CXEMbI CO BCTPOEHHOW IC, LS| 1 NpoBOAALLMM PUCYHKOM, UCMO/b-
3yl0T 060pyA0BaHNE U BbIMOMHAIOT AECTBUSA B COOTBETCTBMU C NEPEUNCIEHNAMN a)—oC).

a) ObopygoBaHne

O6opyaoBaHMe AOMKHO COOTBETCTBOBaTh 5.2.4.2, a).

b) MNpepgaputensHas NoAroToBka

MpepBapuTenbHas NoAroToBka A0/HKHa COOTBETCTBOBaTh 5.2.2, b).

c) OueHka 1 KOHTPO/b

MonHoTa uenei cxembl, coaepxalein BCTpoeHHble IC 1 LSI, cuntaeTcss npuemsneMoi, ecim n3mMepeH-
HOe HanpshkeHue HaxoauTca B npefenax ykasaHHbIX 3HAYeHWR, Korga ykasaHuHble HanpshkeHue wu/unum Tok
nojatTCcs Ha ONpefesIeHHYH YacTb CXEMbl U MPOBOAALLNIA PUCYHOK OTCYTCTBME KOPOTKOrO 3amblkaHus Moa-
TBEPXAAeTCs, ecii U3MEPEHHOE COMNPOTUB/IEHVE MeXAy pasMyHbIMW LensMu npesblliaeT onpejesieHHoe
MUHUMasIbHOE COMpOTUB/IEHME. MICNoNb3yeMOoe HanpsikeHne, TOK, BPeMs NPUIOXKEHUS CUTHana, ykasaHHoe
COMPOTMB/IEHNE Y MUHMMAJIBHO A0NYCTUMOE CONPOTMBEHNE A0/MKHbI 6bITb AABUS.
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A — noJknUeHne K BCTPOEHHOMY KOMMOHEHTY;
B — nposogawmii pucyHok; C— KOHTPO/IbHas TOUka 30HAa;
J — mukpocxema (IC), 6onbluas mukpocxema (LSI)

Mpumepsl

1 3mepeHne mexay 1u 4.
2 /lamepeHune mexay 2 u 3.
3 N3mepeHne mexay 3 u 4.

PucyHok 25 — KOHCTpyKUMOHHaaA cxema npoBoAsLLero
pucyHka co BCTpoeHHbiMU IC un LSI

5.2.5 WcnblTaHne uenu, nMmerowen coeguHeHUss ¢ OTAENIbHbIM MacCUBHbIM KOMMOHEHTOM (KOM-
NOHEHTaMM), aKTUBHbIM KOMMNOHEHTOM 1 C MPOBOASALWNM PUCYHKOM

VicnbiTaHMe OTAENbHOIT0 BCTPOEHHONO aKTMBHOrO YCTpONCTBa, Takoro kak BbiBOAHble IC nan LS|, nme-
Hlne CoegMHEeHNsT C PUCYHKOM MNOBEPXHOCTHOrO MPOBOASLLEr0 PUCYHKA 4Yepe3 MacCMBHbI KOMMOHEHT, Kak
nokasaHo Ha pUCYHKe 26, MOXeT ObiTb BbINO/IHEHO ANSA OLEHKW MOSHOTHI Lenei, CBA3HOCTU U OTCYTCTBUSA
KOPOTKOro 3aMblKaHWSA BCTPOEHHOTO KOMMOHEHTa U NPOBOAALLEr0 PUCYHKA NyTEM U3MEPEHUSA HanpsXXeHUa Ha
KOMMNOHEHTE Mpu nojaye NMOCTOAHHOIO TOKa WU MEePeMEHHOro Toka 4YactoToil MeHee 1 MIL, Ha BCTPOEHHYIO
IC nnun LSI. XapakTepucTukm BCTPOeHHbIX IC unu LS| He uamepsatoTcsa. MNMPUAOoXEHHbIA CMrHan Ans UCnbiTaHnsa
[OJ/KEH ObITb B Npefenax fonycTMMoro 3Ha4eHus BCTPOEHHbIX KOMMNOHEHTOB.

A — nopk/toyeHne K BCTPOEHHOMY KOMMOHEHTY; B — npoBogsawmii pucyHok; C — KOHTPOsIbHas Touka 30HAa; D — pesucTop;
E — ppoccenb; F— koHaeHcaTop; G — mukpocxema (IC), 6onblias mukpocxema (LSI)

Mpumepsl

M3mepeHue mexay 1u 2.
M3mepeHune mexay 1mn 3.
M3mepeHune mexay 2 un 3.

PUCYHOK 26 — KOHCTPYKUMOHHAs cXema, 06beAnHsowas NacCuBHbIe Y aKTUBHbIA KOMMNOHEHT

[Ona npoBepkyn cCxembl, MMelLWed coefuHEHNS, KaK OTAE/IbHOT0 MacCMBHOIO KOMMOHEHTa (KOMMOHEeH-
TOB), Tak M NPOBOAALLEIN0 PUCYHKA, WCNONb3YIT 060pyAOBaHNE W BbINOMHAKT AEACTBUA B COOTBETCTBUU C
nepeyncneHnaMmn a)—oc).

a) O6opygoBaHue

O6opypoBaHne AO/MKHO cooTBeTCcTBOBaTh 5.2.4.2, a).

b) MpegBaputenbHas obpaboTka

MpepBapuTensHas 06paboTka f0/KHA COOTBETCTBOBATbL 5.2.2, b).
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c) OueHKa 1 KOHTpONb

MonHoTa uenein cxembl, coaepxallein BCTpoeHHble IC u LSI, cuntaeTcs npuemnemoin, ecim n3MepeH-
HOEe HanpshKeHue HaxoAuTca B npefenax ykasaHHbIX 3HaYeHWR, Korga ykasaHHoe HanpshkeHue wu/uam ToK no-
[JaloTcA Ha onpefesieHHyl YacTb CXeMbl M NPOBOAALMIA pucyHoK. OTCYTCTBME KOPOTKOrO 3amblKaHWA MNoj-
TBEPXAAEeTCH, ecnm U3MepeHHOoe COMPOTUB/IEHME MeXAy pas3/MyHbIMU LensMy npeBblllaeT onpeaenieHHoe
MWHUMa/IbHOE COMPOTUB/IEHME. MICNONb3yeMoe HarnpsikeHne, TOK, BPEMS NPUNIOXEHUs CUrHana, ykasaHHoe
COMNPOTUB/IEHNE U MUHUMAJIbHO AONYCTUMOE CONPOTMB/IEHNE AO/MKHbI 6bITb AABUS.

5.2.6 McnbiTaHne cxembl, cofepxalieii BCTPOEHHbI KOMMOHEHT, KOTOpPbIl/i He MOXeT 6biTb NPO-
BEpeH C NOBEPXHOCTN N NPOBOAALLETO PUCYHKA

[apaHTMs KauyecTBa BCTPOEHHONM CTPYKTYpbl, KOTOpas He MOXEeT ObiTb MpoBepeHa C NOBEPXHOCTU, Kak
nokasaHo Ha pucyHke 27, fomkHa 6biTb AABUS.

A F G

A — nogktoyeHne K BCTPOEHHOMY KOMMOHeHTY; B — nposoasLmii pucyHok; D — pesuncTop;
E — ppoccenb; F— koHgeHcatop; G — IC, LS|

PucyHok 27 — KOHCTpPYKUMOHHaA cxema BCTPOEHHbIX KOMMOHEHTOB,
He VMelLWmnX CoeUHNTENbHbIX BbIBOAOB Ha NOBEPXHOCTb

5.3 VicnbiTaHWe Ha BHYTpPeHHee npocBevYnmBaHue

[MnaTta co BCTPOEHHLIMYU KOMMNOHEHTaMW COLEPXUT BCTPOEHHbIE KOMMNOHEHTLI BHYTPW Miatbl Y HE MOXET
HabngaTbca cHapyxu. CoCTOsHNE BCTPOEHHOro KOMMOHEHTa MOXHO NMPOBEPUTL C MOMOLLbI0 PEHTFeHOBCKO-
ro CHMMKa, KOTOpbIA MO3BOMSIET NOCMOTPETL BHYTPEHHIOKW YacTb MnaTbl. PEHTreHoBckoe ucnbiTaHue Tpebyet
3HauYMTeNbHOW paboThl. Vcnonb3oBaHWe PEHTFEeHOBCKOro KOHTPONS A0/MKHO 6biTb AABUS. PeHTreHoBCKMit
KOHTPO/Ib MOXET 6bITb UCNO/Mb30BaH KakK OAHO M3 UCMbITAHWUA Ha HaAeXHOCTb NPOAyKTa.

[na BbINO/IHEHMA UCMbITAHUS HA BHYTPEHHEE NpOoCBeYMBaHWe WCMosb3yoT 060pyL0BaHNE W BbINOJIHSA-
10T AeliCTBNS B COOTBETCTBUM C NepeyvnucnieHnusMm a)—c).

a) O6opygoBaHue

O6opyaoBaHMe [O/MKHO ObiTb PEHTTEHOBCKMM KOHTPOJIbHbIM 060pyA0BaHNEM, KOTOPOE MOXET npoBe-
pSATb BHYTPEHHOCTb 06pasLa C NOMOLLLID PEHTFEHOBCKUX NyYel.

b) MpegBapuTensHas NOAroToBKa

MpeaBapuTenbHas NOAroToBka 0/HKHa COOTBETCTBOBATb 5.2.2, b).

c) OueHKa 1 KOHTpONb

VcnbiTatensHoe 060pyfoBaHne 1 MeToA UCNbITaHWn fo/mkHbI 6biTb AABUS. OueHka pesynbTarta UCnbl-
TaHWa JO/MKHA COOTBETCTBOBaTb MHAMBUAYa bHLIM TPeb0oBaHUSAM.

5.4 BusyanbHoe ncnboitaHune

BHewHwuii BMA, nnatbl CO BCTPOEHHLIMU KOMMOHEHTaMMW BbIFNAAUT TOYHO Tak Xe, kak U 0bblyHas anek-
TPOHHAsA nnaTa, NOCKOJIbKY BCTPOEHHbIE KOMMOHEHTbI BCTPOEHBI B MN1aTy Y He MOryT HabaaTbCa CHapYyXu.
Br3yanbHbIii OCMOTP NaTbl CO BCTPOEHHbLIMU KOMMOHEHTaMM MOXO0X Ha BU3yasibHblA OCMOTP 06bIYHON nmevart-
HOW nnatbl. MeTog BMU3yasibHbIX UCNbITAHUIA fo/mkeH 6biTb AABUS. OnncaHHblil B JAaHHOM [OKYMEHTE METos
ABMIAETCA OPUEHTUPOM U HEe [O/DKEH MCNOJIb30BATLCH B KavyecTBe crtaHjapra.
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UT06bI BLINOMHUTEL BU3yamnbHOE UCMLITAHUE, UCTIONbL3YIOT 000PYAOBAHUE U BbIMOMHSAOT AEWCTBUS B CO-
OTBETCTBUMN C NEPEUUCTIEHNAMMN a)—C).

a) ObopynosaHue

OBGopyaoBaHue pekOMEHAYETCA B COOTBETCTBUMN OJHOMY M3 CMEAYIOLLMX [iBYX OMUCAHUN:

- OCMOTP HEBOOPYXEHHbIM 11a30M C MOMOLLbIO YBENMUYUTENBHOTO CTEKIA MU MUKPOCKONA;

- AOI (aBTOMaTM4YECKMI ONTUYECKUIA KOHTPOSb).

b) MNpeaBaputensHaa noaArotToska

MoaroToBka NOBEPXHOCTW AOMKHA NPOBOAUTLCSA B COOTBETCTBUM C KOHKPETHLIMM TpeBOBaHUAMM.

¢) OueHKa 1 KOHTPOsb

WMcnbiTatenbHoe 060pyaoBaHue M METOA UCNbITaHUI AomkHbl 6biTb AABUS. OueHka pesynbrarta Ucnbi-
TaHus AOMKHA COOTBETCTBOBATb MHAUBUAYANbHbIM TPEOOBAHUAM.
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MpunoxeHue A
(cnpaBouHoe)

CBfAi3aHHble MeTOAbl UCTbITAHUN

B tabnuue A.1 nepedncrieHbl COOTBETCTBYHOLLME CTaHAapTEl METOA 0B UCTILITaHUIA.

Tabnuya A1— CeAsaHHbIE METOLLI UCMLITAHUNA

McnbitaHne HaumeHoBaHWe ucnelTaHna 1 o6opyaoBaHUA M3K nco
MeToabl WUCMbITaHUIA anekTpudeckux matepua- | MOK 61189-2
NoB, NeYaTHbIX MNart U APYrux CTPYKTYP Mexco-
eIUHEHUI 1 neYaTHbIX y3noB. YacTb 2. MeToabl
UcrbITaHWin MaTepnanos AN CTPYKTYP Mexcoe-
OVHEHWIA
MeToabl WUCMbITaHWIA anekTpudeckux matepua- | MOK 61189-3
NoB, NeYaTHbIX MNart U APYrux CTPYKTYP Mexco-
eIUHEHUI 1 neYaTHbIX y3noB. YacTb 3. MeToabl
UcrbITaHWn MaTepuanos AN CTPYKTYP Mexcoe-
OWHEHWR (NneYaTHbIX nraT)
OxpyxaroLjan cpeaa MenblTaHua Ha Bo3feAcTBUe BHelwHux dakto- | MOK 60068-1
poB. YacTb 1. O6Lme NonoXeHUs U pyKoBOACTBO
MeToabl WUCMBITaHWIA anekTpudeckux martepua- | MOK 61189-1
NOB, NeYaTHbIX MNaT U ApYrux CTPYKTYP Mexcoe-
AVHEHWIA 1 nevaTHbIX y3noB. YacTs 1. OCHOBHbIe
METOAbI UCNBITaHWIA 1 METOA0MNOrMA
YcnoBua ucnbITaHUA U oKpyxatolas cpefa ana NCO 291
nractmacc
BuayanbHbIA KOHTPOSb U1 MO3K 61198-3
MUKpOLINUbI
Pasmepsbl M3K 61189-3
BeHupoBCcKMIn gaTyuunk NCO 6906
NCO 3599
MukpomeTp NCO 3611
BeicoTomep — —
MpeunsanoHHas nnacTuHa NCO 8512-1
NCO 8512-2
Mameputens 3asopos — —
OnekTpuyeckne ucnbiTaHus M3K 61189-3
ConpoTueneHne NpoBogHUKa M3K 61189-3 3E12
JonycTtumas TokoBas Harpy3ka | MOK 61189-3 3E15
OnekTpuyeckas NPOYHOCTb MO3K 61189-3 3E09, 3E10
CeTeBOe HanpsxeHue M3K 61189-3 3E09, 3E10
[MocTosAHHOE HanpsXeHue M3K 61189-3 3E09, 3E10
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UcnbltaHue HavmeHoBaHue ncnbITaHNA 1 obopyaoBaHNA M3K Nco
ConpoTuBreHune naonsauuu MO3K 61189-3 3E03 no noeepx-
HOCTU
3E05 mexay
CrosimMun
KopoTkoe 3amblkaHue MO3K 61189-3 3E01, usonauma
LienocTHocTb Lenu MO3K 61189-3 3E02
MexaHuyeckue ncnbiTaHua MO3K 61189-3
MpoYHOCTb Ha OTPLIB KOHTaKT- | MOK 61189-3 3M01 Hopmane-
HOWA nnoLjagku Has aTMocdepa
MpoYHOCTb Ha OTPLIB KOHTaKT- | MOK 61189-3 3MO07
HoWA nnowagkn 6e3 oTBepcTUA
MpoYHOCTb Ha OTPLIB MOHTax- | MOK 61189-3 3M03
HOW KOHTaKTHOW mnowankm ¢
MeTannn3npoBaHHbIM  OTBep-
cTuem
MpoYHOCTb Ha OTPLIB KOHTaKT- | MOK 61189-3 3MO07
HOW nnowagkum nocagoyHoro
MecTa 6e3 MeTannusauum oT-
BepcTua
Agresna meTannusauuu MO3K 61189-3 3MO01
[MpoYHOCTL Ha oTcrnansaHue MO3K 61189-3 3MO01 —
Kneiikas neHTa v nuet M3K 61189-3 — NCO 29862
MCO 29863
MCO 29864
Afdresns nasneHoW Mackun u | MOK 61189-3 3M01
MapKUpOBKU
UcnbiTaHne ¢ nonepedHbiM | MOK 61189-3 M3K 61189-3 MCO 2409
paspe3oM
[MpoYHOCTL Ha OTcranBaHue MO3K 61189-3 —
Kneiikast nenTa u nuet
— MCO 29862
MCO 29863
MCO 29864
Hox Ans pesku yrneponuctoi NCO 4957
cTanu
TeeppocTs nokpbiTMa (nasne- | MOK 61189-3 3M01
Haa Macka U MapKUpoBKa)
WeneiTaHne Kpacku oblee (TBephocTb Liapana- NCO 15184
HKA)
KapaHgaly, ncrnonb3oBaHune LBETHOro U rpadout- NCO 9180
Horo
LnudosanbHan Bymara NCO 3366
NCO 21948

BKonornyeckne nenbiTaHus

M3K 61189-3
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lpodonxernue mabnuypi A.1

CoBMelleHHblE KnUMaTU4Yeckue (Temnepatyp-
Hble/BNAXHOCTHLIE) U AUHAMUYECKME

WcneltaHue HavmeHoBaHWe ncnbiTaHuA 1 obopyaoBaHNs M3K nco
Bblcokasn TeMnepatypa BKonorudeckne ucnblTaHna — MOBK 60068-2-2 | MOK 60068-2-2
UcenblTaHne B. Cyxoe Tenno
Huskasa Temnepatypa M3K 60068-2-1 UcnbiTaHue A. Xorog M3K 60068-2-1
Tennosoi ypap (Bbicokasn un [ MGK 61189-3 Ot 3NO1 o
HW3Kasa TemnepaTypa) 3NO05
M3K 60068-2-14 WcneltaHne N. MNameHeHne | MOK 60068-2-14
TemnepaTypsl
M3K 60068-2-30 UcnelTaHme Db. BrniaxHoe Ten- | MOK 60068-2-30
10 LMKNUYHO (UMK 12 Yac + 12 vac)
MG3K 60068-2-38 McnbitaHue Z/AD. CoBmelleH- | MOK 60068-2-38
Hoe TemnepaTypHoe / BNaXKHOe LIMKITNYECKOE UC-
neiTaHue
YCTOAYUBOCTL K BMIEXHOCTH MO3K 61189-3 3N06
MOK 60068-2-78 WcnbitaHne Cab. BnaxHoe | MOK 60068-2-78
Tenno, ycTOMYMBOE COCTOAHUE
Mwurpaumsa M3K/TO 62866 3E20
MOK 60068-2-66 UcnbiTaHne Cx: BnaxHoe Ten- | MOK 60068-2-66
10, YCTOMYMBOE COCTOAHME (HEHAaCLILEHHbIN
nap nog AaBrneHnem)
Ontoc ans nanku NCO 9455
Bubpauus M3K 60068-2-53 UcnbiTaHna U pekomeHgauyun. | MOK 60068-2-53

M3K 60068-2-6 UcnbiTaHue Fc. Bubpauus (cu-
HycouaanbHasi)

M3K 60068-2-6

M3K 60068-2-64 WcnuitaHue Fh. Bubpauus,
LUIMPOKONONOCHOE CNyYaHOe U PyKOBOL CTBO

M3K 60068-2-64

M3K 60068-2-80: WcnbiTaHue: Bubpauus —
CMELLAHHBIA PEXUM

M3K 60068-2-80

UcnbiTaHne Ha yaapHylo Ha-
rpy3ky

TexHonorna NOBepXHOCTHOMO MOHTaxa — Me-
Tofbl UCNbITAHNA HA YCTOWYMBOCTb M BbIHOCHIM-
BOCTb AN NOBEPXHOCTHONO MOHTaXa Npunosi
M3K 62137-1-3 Liuknudeckoe ucneltaHne Ha na-
AeHue

M3K 62137-1-3

LIOB M BCTPOEHHBIX MOHTaXHbLIX YCTPOWCTB

N3rnb M3K 62137-1-4 UcnbiTaHne Ha uuknudeckuid | MOK 62137-1-4
nsrné
CkpyumBaHue M3K 60068-2-21 UcnbiTaHue U. MpouHocTb Top- | MOK 60068-2-21

BellecTBam

XuMHUYecKkne UcnbITaHus M3K 61189-3

BocnnameHseMocTb M3K 61189-3 3C03 (noanexur
nepecmorpy)

ConpoTtueneHue xumudeckum | MOK 61189-3 3C04
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OkoHYaHrue mabnuup! A.1

UcnbiTaHue HaumeHoBaHue ucnbiTaHna u obopyaosaHua M3K nco

MNasemocTb M3K 60068-2-58 UcnbiTaHue Td. Metoghbl ucnbl- | MOK 60068-2-58
TaHWW Ha NaseMoCTb, CTONKOCTL K pacTBOPEHUIO
MeTannusayun u Tenny naikm NOBEPXHOCTHO
MOHTUPYEMBIX YCTPOWCTB

MaTtepuanbl ANA MOHTaXa 3MNEeKTPOHHLIX Y3MO0B. MCO 9453
Yactb 1-1. TpeboBaHna Kk nasnbHbIM drocam
ANSA BLICOKOKAYEeCTBEHHbLIX COeAMHEHWIA B anek- NCO 9454-1
TPOHHBIX cBopKax

NCO 9445-1

M3K 61190-1-2 TpeboBaHusa Kk nasnbHbiM | MOK 61190-1-2
nactam

MO3K 61190-1-3 TpeboBaHus K cnnasam npunos | MOK 61190-1-3
3NEKTPOHHOW YUCTOTHI U MPUMOIO C OIIIOCOM U
6es dntoca

M3K 61189-11 UamepeHne Temnepartypbl nnae- | MOK 61189-11
NeHWA 1 TeMnepaTypHbIX AWanasoHOB MNaerne-
HWA Npunos

Kanudons — —

MponaHon MCO 6353-3

OTunoBbIA CUPT MCO 6353-2

YCTORYMBOCTb K TEMNMY Nanku MO3K 60068-2-20 Ucnbitanne T: MeTogsl ucnel- | MOK 60068-2-20
TaHuii Ha NaseMocTb U CONPOTUBMEHUE Tenny
naiiku ycTponcTBamu ¢ BbIBOAaMN

YCTORYMBOCTb K TENMy naiku MOK 60068-2-58 VcnbiTaHne Td: MeTogbl ncnel- | MOK 60068-2-58
TaHWi Ha NaseMoCTb, CTOMKOCTL K PAaCTBOPEHUIO
MeTannu3auum 1 Tenny naiku MNOBEPXHOCTHO
MOHTUPYEMBbIX YCTpONCTB (SMD)

MO3K 60068-2-20 UcnbiTaHne T: Metoabl ucnel- | MOK 60068-2-20
TaHWiA Ha NaseMocTb W COMPOTUBMEHWE Tenny
naiku ycTpoiicTBamu ¢ BbiIBOgaMM

Tennosoe conpoTtuenexHne na- | MOK 61189-3 M3K 61189-3
SANBHOM Mackun N MapKupoBKu
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Mpunoxenue A
(cnpaBouHoe)

CBeneHus 0 COOTBETCTBUM CChINTOYHbIX MeXAYHAPOAHbIX CTaHAAPTOB
HAUMOHANbLHLIM CTaHAApPTaM

Ta6nwuya OAA

O6o3HaYeHne U HaumeHoBaHue

O6o3HaYeHne cobINOYHOTO CTeneHb
OfIHOTO CTaHAApTa |  cooTReTCTBMS COOTBETCTBYIOLLETO HALMOHANBHOMO

MexayHap cTaHgapTa

|EC 60068-2-1 IDT FOCT P M3K 60068-2-1—2009 «McnbiTaHWst Ha BO3leiCTBUE BHELL-
HUX pakTopoB. YacTb 2-1. UcnbiTaHna. UcnbitaHue A: Xonoa»

|EC 60068-2-2 IDT FOCT P M3K 60068-2-2—2009 «McnbiTaHusl Ha BO3lENCTBUE BHELL-
HuX dakTopos. YacTb 2-2. UcneiTaHus. UcnuitaHne B: Cyxoe Tennox»

IEC 60194 — *

IEC 61189-3 IDT [OCT IEC 61189-3—2013 «MeToabl UCTLITAHWIA AMEKTPUYECKUX Ma-

TepuaroB, NevaTHbIX MNart U Apyrux CTpyKTyp MEXCOeAUHEHUIA 1 nevaT-
Hbix y3noe. Yacte 3. MeToabl UcnbITaHWA MaTepuanoB Ans CTPYKTYp
MEXCOEANHEHUA»

IEC TS 62878-2-4:2015

*

BETCTBUA CTaHOapToOB!

- IDT — ngeHTUYHLbIe cTaHaapThI.

* COOTBETCTBYIOLUMI HaLMOHabHLIA CTaHAapT OTCyTCTBYeT. [o ero NPUHATUS peKOMEHZYeTCs UCMONb30BaTh
NepeBOf Ha PYCCKMIi SI3bIK 4aHHOrO MeXAYHapo4HOro cTaHaapTa.

MpumedyaHune —B HaCTOHLLleVI Ta6n|/|ue ncnonb3oBaHoO cnejykulee ycrnopHoe 0603HaveHne cTeneHu cooT-
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Buonuorpadusn

IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14, Environmental testing — Part 2-14: Test N: Change of temperature

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods for solderability and resistance to
soldering heat of devices with leads

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U: Robustness of terminations and integral mounting
devices

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)
IEC 60068-2-38, Environmental testing — Part 2-38: Tests — Test Z/AD: Composite temperature/humidity cyclic test

IEC 60068-2-53, Environmental testing — Part 2-53: Tests and guidance — Combined climatic (temperature/humidity) and
dynamic (vibration/shock) tests

IEC 60068-2-58, Environmental testing — Part 2-58: Tests —Test Td: Test methods for solderability, resistance to
dissolution of metallization and to soldering heat of surface mounting devices (SMD)

IEC 60068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random and guidance

IEC 60068-2-66, Environmental testing — Part 2-66: Test methods — Test Cx: Damp heat, steady state (unsaturated
pressurized vapour)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
IEC 60068-2-80, Environmental testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode

IEC 61189-1, Test methods for electrical materials, interconnection structures and assemblies — Part 1. General test
methods and methodology

IEC 61189-2, Test methods for electrical materials, printed boards and other interconnection structures and assemblies —
Part 2: Test methods for materials for interconnection structures

IEC 61189-11, Test methods for electrical materials, printed boards and other interconnection structures and assemblies —
Part 11: Measurement of melting temperature or melting temperature ranges of solder alloys

IEC 61190-1-2, Attachment materials for electronic assembly — Part 1-2: Requirements for soldering pastes for high-
quality interconnects in electronics assembly

IEC 61190-1-3, Aftachment materials for electronic assembly — Part 1-3: Requirements for electronic grade solder alloys
and fluxed and non-fluxed solid solders for electronic soldering applications

IEC 62137-1-2, Surface mounting technology — Environmental and endurance test methods for surface mount solder
joint — Part 1-2: Shear strength test

IEC 62137-1-3, Surface mounting technology — Environmental and endurance test methods for surface mount solder
joint — Part 1-3: Cyclic drop test

IEC 62421, Electronics assembly technology — Electronic modules

IEC TR 62866, Electrochemical migration in printed wiring boards and assemblies — Mechanisms and testing
IEC TS 62878-2-1, Device embedded substrate — Part 2-1: Guidelines — General description of technology
IEC TS 62878-2-3, Device embedded substrate — Part 2-3: Guidelines — Design guide

ISO 291, Plastics — Standard atmospheres for conditioning and testing

ISO 2409, Paints and varnishes — Cross-cut test

ISO 3366, Coated abrasives — Abrasive rolls

ISO 3599, Vernier callipers reading to 0,1 and 0,05 mm (withdrawn)

ISO 3611, Geometrical product specifications (GPS) — Dimensional measuring equipment: Micrometers for external
measurements — Design and metrological characteristics

ISO 4957, Tool steels
ISO 6353-2, Reagents for chemical analysis — Part 2: Specifications — First series
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ISO 6353-3, Reagents for chemical analysis — Part 3. Specifications — Second series
ISO 89086, Vernier callipers reading to 0,02 mm (withdrawn)

ISO 8512-1, Surface plates — Part 1. Cast iron

ISO 8512-2, Surface plates — Part 2. Granite

ISO 9180, Black leads for wood-cased pencils — Classification and diameters

ISO 9445-1, Continuously cold-rolled stainless steel — Tolerances on dimensions and form — Part 1. Narrow strip and
cut lengths

ISO 9453, Soft solder alloys — Chemical compositions and forms

ISO 9454-1, Soft soldering fluxes — Classification and requirements — Part 1: Classification, labelling and packaging
I1ISO 9455 (all parts), Soft soldering fluxes — Test methods

ISO 15184, Paints and varnishes — Determination of film hardness by pencil test

1ISO 21948, Coated abrasives — Plain sheets

ISO 29862, Self adhesive tapes — Determination of peel adhesion properties

I1ISO 29863, Self adhesive tapes — Measurement of static shear adhesion

ISO 29864, Self adhesive tapes — Measurement of breaking strength and elongation at break
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YK 621.3.049.75 OKC 31.180 IDT
31.190

KntoueBble crioBa: neyartHble nnatbl CO BCTPOE€HHbIMW KOMNOHEHTAMU, METOAbI NCNbITaHUI
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