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MpeaucnoBue

EBpasuickuin coset no craHagaptusauum, metponorum u ceptucukauumu (EACC) npeacraenser coboi
pernoHanbHoe o6beanHEeHNE HALMOHANbHBIX OPraHOB NO CTaHAapTM3auuu rocyaapcTs, Bxoaswmx B Coapy-
»ecTBO Hesasucumbix Mocyaapcrs. B aanbHelilem BO3MOXHO BCTynneHue B EACC HaumoOHanbHbIX OPraHoB
no cTaHaapTusauumn Apyrux rocyaapcrs.

Llenun, OCHOBHbIE MPUHLMMbLI U OCHOBHOW NOPSIAOK NPoBeAeHUA paboT No MEeXTOCYAAapPCTBEHHOM CTaHAap-
Tusauum ycraHosneHol FOCT 1.0—2015 «MexrocygapcreeHHasa cucrema craHaaprusaumm. OCHOBHbIE MOJIO-
xenunsy» n FOCT 1.2—2015 «MexrocyaapcTBeHHan cucteMma craHaaptusauuu. CtaHaapTbl MEXrocyaapcr-
BEHHblE, MPaBMNA M PEKOMEHAALuM MO MEXTOCyAapCTBEHHON cTaHaaptusauuu. paBuna pa3paboTku,
NPUHATUS, OGHOBNEHUS U OTMEHBI»

CeeaeHua o craHaapre

1 NOArOTOBNEH Hay4yHO-NPOM3BOACTBEHHbLIM PECNYONUKAHCKMM YHUTapHbIM npeanpusituem «beno-
PYCCKUIN rocyaapCTBEHHbIA MHCTUTYT CTaHaapTusauuu u ceptudukaummy» (benMMCC)

2 BHECEH lNoccranpaprom Pecny6nvku Benapycb

3 MNPUHAT EspasuiiCkKuM COBETOM MO CTaHAapTusauuu, MeTponorum u ceprudmkauum (NpPoToKOs
Ne 49-2016 ot 28 uioHs 2016 T.)

3a npuHATHE cTaHaapTa NporonocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHbl Koa cTpaHbl CokpalleHHoe HauMeHoBaHUe HaLMOHanbHOro
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa o craHfjapTusauuu
Benapycb BY lFoccraHpapt Pecnybnuku Benapycb
KasaxcraH KZ lFoccranpapt Pecnybnuku Kasaxcrau
KbiprbisctaH KG KblprbiactaHpapt
TagxmkucrTaun TJ TamxukcraHaapr

4 Hactoswmi  MEXrocyaapCTBEHHbIN  CTAHAAPT  MAEHTMYEH  MEeXAYHapoAHOMY  CTaHaapTy
IEC 62321-2:2013 Determination of certain substances in electrotechnical products — Part 2: Disassembly,
disjunction and mechanical sample preparation (OnpeaeneHue pernaMmeHTUPOBAHHLIX BELLECTB B 3MEKTPO-
TexHu4ecknx usagenuax. Yacte 2. Pasbopka, 0TCOegMHEHNE N MEXaHU4eckas NoaroToeka obpasua).

MexayHapoaHbli CcTaHdapT paspaboTaH TexXHUYECKMM KOMWUTETOM Mo craHgaptusaumm IEC TC 111
«CTangapTtusauus B obnactu okpyxatoLueii cpefibl OTHOCUTENbHO 3NEKTPUYECKUX U SMEKTPOHHbLIX TOBApOB
n cuctem» MexayHapoaHo anekTpoTtexHudeckon komuccun (IEC).

[NepeBog C aHrMUMIACKOTO A3bika (en).

OdhuupankHble 3K3EMMNAPLI MEXAYHAPOAHOrO CTaHAapTa, Ha OCHOBE KOTOPOro MOArOTOBMEH HACTOALLMA
rocyaapCTBEHHbIN CTaHAAPT, U MEXAYHaPOAHbLIX CTAHAAPTOB, HA KOTOPLIE AaHbl CChINKK, UMetoTCs B Hauwuo-
HanoHOM choHae THIMA.

B pasaene «HopMaTUBHbIE CCbINKM» U TEKCTE CTaHAApTa CChINKU HA MEXAYHapOAHbIe CTaHAAPTbI akTyanu-
3MpOBaHbI.

CBefieHMst 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINTOYHBIM MEXAYHAPOAHbIM CTaHAapTam
npueeaeHsl B AOMOMHUTENBHOM NpunoxeHuun O.A.

CTteneHb COOTBETCTBUA — uaeHTuuHas (IDT)

5 BBEJEH B JENCTBWE noctaHoBnenunem Foccrangapra Pecny6nmku Benapyck ot 19 asrycra 2016 r.
Ne 66 HenoCpPeaCTBEHHO B KAYECTBE rocyAapcTBeHHOro craHaapra Pecnybnuku Benapyck ¢ 1 anpens 2017 r.

6 BBE[JEH BMNEPBbIE

UHepopmayusa o seedeHuu e Oelicmsue (npekpaweHuu Oelicmeus) Hacmosweeo cmaHdapma u usMme-
HeHull K HeMy Ha meppumopuU yka3aHHbIX ebille 2ocydapcme rnybrnuKyemces 6 ykasameJsisax HayuoHabHbIX
(2ocydapcmeeHHbix) cmaHOapmos, u3lasaembix 8 amux zocydapcmeax, a makxe e cemu VIHmepHem
Ha calimax coomeemcmeylowux HayuoHabHbIX (20CyAapCmeeHHbIX) opeaHos o cmaHoapmu3sayuu.

© locctaHaapr, 2016

Hacroawui crtaHaapT He MOXeT ObiTb BOCNPOU3BEAEH, TUPAXMPOBAH M pacnpOCTPaHEH B KavecTBe
ocuumansHoro nsaaHusa 6es paspelueHusn FoccraHaapra Pecny6nuku Benapycb
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BBepeHue

LLinpokoe wucnonb3oBaHWe W3AENUNA OMEKTPOTEXHUYECKOTO HA3HAYEHUS MOBbLICMAO BHUMAHUE K MX
BO3JEWCTBUIO Ha OKpyXatoLwyto cpedy. Bo MHOrMXx ctpaHax mupa 6binu NPUHATbI TEXHUYECKUE JOKYMEHTHI,
npegycMaTpuBaloLLme onpeaeneHHblii Nopsaok paboTbl ¢ 0TX0A4aMK, BELLECTBAMU U 3aTPAYEHHON SHEpruen
Npu UCMONb30BaAHUM ANEKTPOTEXHUYECKUX U3AENUNA.

Mcnonb3oBanne Takux BeLEcTB, kak ceuHel, (Pb), ptyte (Hg), kaamuit (Cd), LUEeCTUBANEHTHbIN XPOM
(Cr(Vl)), coaep>xkalmincst B HEOPraHM4ECKUX U OpraHNYeCcknxX COeAMHEHNAX, a Takke Aa Tuna GPOMMPOBAaHHbIX
OTHECTOMKUX MHrMBUTOPOB, BKNOYasa nonubpombudenunsl (PBB) n nonmbpomupoBaHHblie AMGEHNNOBLIE
apupsbl (PBDE), B aneKTPOTEXHUYECKUX U3AENUAX PErMaMEHTUPYETCA HaLMOHANbHbIM 3aKOHOAaTENbCTBOM.

Lensto crangaptoB cepun IEC 62321 aBnseTcs yCTaHOBMEHME METOAOB KOHTPONSA, KOTOPbLIE MO3BONAT
onpeaenuTb YPOBEHb PErNaMEHTUPOBAHHbIX BELLECTB B NIEKTPOTEXHUYECKUX U3AENUSX.
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rOCYAAPCTBEHHbLIV CTAHOAPT PECNYBJIMKN BENAPYCb

ONPEQENEHVE PETMAMEHTUPOBAHHbLIX BELLECTB
B SNEKTPOTEXHNYECKNX U3OENUAX
Yactb 2
Pa3bopka, oTcoeguHeHne U MexaHu4yeckas noaroroBka o6pasua

BbI3HAY3HHE PArnAMEHTABAHbLIX P34bIBAY
Y ANEKTPAT3XHIYHbLIX BbIPABAX
YacTka 2
Pa3bopka, apassaneHHe i MexaHiuyHas NagpbIXToyKa y3opy

Determination of certain substances in electrotechnical products
Part 2
Disassembly, disjunction and mechanical sample preparation

JaTta seBegenunsa — 2017-04-01

1 O6nacTb NnpUMeHeHUs

HacToswmin ctaHaapT ycTaHaBnMBaeT MeToAbl 0oT6opa 00pa3oB U MeXaHUYECKYI0 NOArOTOBKY 00pas3LoB
3MEKTPOTEXHUYECKON NPOAYKLUMN, SNEKTPOHHBIX Y3IOB U KOMMOHEHTOB.

OaHHble 06pas3subl MOTyT OblTb UCMOMNL30BAHbI MPU aHANUTUYECKMX METOAAX KOHTPONA Ans onpeaeneHus
YPOBHA cogepXaHua pernameHTUpOBaHHbIX BELLIECTB B COOTBETCTBUU C METOAAMU KOHTPONA, YCTAHOBINEHHbI-
MK B Apyrux yactsax cepun IEC 62321. OrpaHnyeHus Ha cogepxaHue pernaMmeHTMPOBaHHbIX BELLECTB OTNU-
YalTCA B pPasnuUyHbIX reorpaduyecknx permnoHax U MEHAIOTCA CO BpeMeHeM. B HacToawem ctangapre npu-
BeAeHo obLlee onucaHue npouecca otbopa obpasuoB mobOro Bewecrsa, coaepXkaHue KOTOPOro MoXert
OrpaHM4nBaThLCs.

Hacroawuit ctaHgapT He ycTaHaBnuBaeT:

- MOJIHOFO PYKOBOACTBA MO KaXaoMy U3AENMio, KOTOPOEe MOXET ObiTb OTHECEHO K 3NEKTPOTEXHUYECKOMY
o6opynoBaHWI0. YuutbiBas 60mnbLIoe pasHoobpasue 3NeKTPOTEXHUHECKUX KOMNOHEHTOB C Pa3snNUYHON CTPYK-
TYPOW 1 NPUHUMNOM paboThbl, a Takke MOCTOAHHbLIE U3MEHEHURA, NPOMCXOAALLME B AaHHOW cdepe, He npea-
CTaBNAETCA BO3MOXHbIM YCTAHOBUTb NPOLIEAYPLI OTCOEANHEHUA ANA BCEX BUAOB KOMNOHEHTOB;

- pykoBOACTBa MO ApyrMM cnocobam cbopa AONOSHMTENBHOW MHGOPMAUUK O COAEPKAHUKN perflaMeH-
TUPOBaHHbLIX BELUECTB B NPOAYKLUMM, HECMOTPSI HA TO, YTO cobupaemas uHdopmaums UMeeT OTHOLLEHUE
K MeTogonorum otéopa o6pasyoB nNo HaCToOALLEMY CTaHAApPTY;

- MHCTPYKUMKM no Ge3onacHoi pasbopke U MEXaHUYECKOMY pasaenieHUut0 3eKTPOTEXHUYECKUX u3aenui
(HanpuMep, pTYTbCoJEPXKaLLUMX BbIKMOYATENen) u K ux yrunusauuu (Hanpumep, nopsaok odpawenus ¢ NT
unu Ge3onacHol yTunu3aumu akkymynaropoB). [Mpouesypa OTCOEAWHEHUA WU MexaHW4Yeckas NOoAroTOBKA
00pa3uoB ANns onpeAeneHnst ypoBHA CoAepXXaHUsA PTYTU B NIOMUHECLEHTHBIX flaMNax yCTaHOBAEHbI B [2];

- oNpeAeneHusi TEpMUHA «4acTb M3AEnus», KOTopasi MOXET ObITb BbiOpaHa B kayecTBe o6pa3ua;

- npoueaypbl 0T60pa 06pa3sLIOB YNAKOBKM U YNAaKOBOYHLIX MaTEpPUanos;

- aHanNMTUYECKe MeTOoAbI KOHTPONS ANS U3MEPEHUSI YPOBHEN COAEPAHUA PErNAaMEHTUPOBAHHbIX BELLECTB.
[aHHble MeToabl YCTAHOBMEHbI B APYrUX CTaHAaapTax (Hanpumep, B Apyrux 4vactsax cepuu IEC 62321),
Ha KOTOpbIE B HACTOSILLEM CTAHAAPTE NPUBEAEHBI CChISIKU KaK HA «CTaHAaPTbl HA METObI KOHTPONAY ;

- PYKOBOACTBA N0 OL|EHKE COOTBETCTBUS.

MpumevyaHune — PykoBoACTBO NO OLEHKE NPOAYKLMU OTHOCUTENBLHO OFPaHWUYEHUI A UCNONbL3OBaHUA BellecTB
ycTaHoBneHo B [3].

U3paHne ocpmumnanbHoe
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2 HopMaTuBHbIE CCbINKU

[nsi npuMeHeHUs HACTOSALLIEro CTaHaapTa HeoOXoAUMbI CreayloLLMe CCbINIOYHbIE CTaHAapThl. [na HepaTu-
PPOBAHHBIX CCbIFIOK MPUMEHSIOT NOCNEHEE U34aHNE CCbISTOYHOrO cTaHaapTa (BKIO4Yas BCe €r0 U3MEHEHMUS).

IEC 62321-1:2013 Determination of certain substances in electrotechnical products — Part 1 Introduction
and overview (OnpeaeneHue pernaMeHTUPOBaHHbLIX BELWECTB B 3MNEKTPOTEXHMYECKMX usaenusax. Yacrb 1.
BeeaeHue u 0630p)

IEC 62321-3-1:2013 Determination of certain substances in electrotechnical products — Part 3-1:
Screening — Lead, mercury, cadmium, total chromium and total bromine using X-ray fluorescence spec-
trometry (OnpegeneHne pernameHTUPOBaAHHLIX BELIECTB B 3NEKTPOTEXHUYECKUX usgenusax. Yactb 3-1.
CKPUHUHT. AHanu3 cBUHUA, PTYTHU, kaamus, obwero xpoma u obuiero 6poma MeToaoM peHTreHodnyopec-
LIEHTHOM CNEeKTPOMEeTpUUn)

IEC 62321-3-2:2013 Determination of certain substances in electrotechnical products — Part 3-2:
Screening — Total bromine in polymers and electronics by combustion — lon chromatography (C-IC) (Onpe-
JeneHne pernaMmeHTMPOBaHHbIX BELWECTB B 3NEKTPOTEXHUYECKUX usaenusix. Yactb 3-2. CkpuHuHr. Onpepae-
neHue obuiero 6poma B nonuMepax U 3NEKTPOHWUKE NOCPEACTBOM CXMIaHUS U NOCMeayloLwero aHanusa
METOAOM UOHHON XpomaTtorpaduu NPOAYKTOB CropaHus)

IEC 62321-4:2013 Determination of certain substances in electrotechnical products — Part 4. Determi-
nation of mercury in polymers, metals and electronics by CV-AAS, CV-AFS, ICP-OES and ICP-MS (Onpe-
JAerneHue pernameHTUPOBAHHbLIX BELECTB B 9MIEKTPOTEXHUYECKUX usaenusix. Yactb 4. OnpeaeneHue pryTu
B NoNMMepax, Metannax u anektpoHuke merogamm CV-AAS, CV-AFS, ICP-OES u ICP-MS)

IEC 62321-5:2013 Determination of certain substances in electrotechnical products — Part 5: Determi-
nation of cadmium, lead and chromium in polymers and electronics and cadmium and lead in metals by AAS,
AFS, ICP-OES, ICP-AES and ICP-MS (OnpeaeneHue pernaMeHTMPOBaHHbLIX BELLECTB B ANEKTPOTEXHUYE-
cknx usgenusax. Yacte 5. OnpegeneHve kagmus, CBMHLA U XpoMa B MONMMepax M 3MNeKTPOHHBIX YacTsax
CUCTEM, a TaKXkKe KaaMus U CBUHUA B meTannax metogammu AAS, AFS, ICP-OES u ICP-MS)

3 TepMuUHBI, onpeaeneHuss 1 CokpaweHus

3.1 TepMuHbI U onpeaeneHus

3.1.1 komOGuMHUpoOBaHHbIe UcnbiTaHUA (composite testing): UcnbiTaHusa asyx (unu Gonee) marepuanos
B COCTaBe oaHoro obpasua (00pasLoB), KOTOPbI NPU HEOOXOAUMOCTU MOXET ObITb MEXAHUYECKN pa3deneH.

3.1.2 pernameHTUpPOBaHHOE BelecTBO (certain substance): kagmuii, CBUHEL, PTYTb, LUECTMBANEHTHLIN
XPOM, NONMBPOMBUdEeHUn, NoNMOPOMUPOBAHHbIW AU EeHUNoBbIN 3hup.

Mpumevanne — B IEC 62321-1 ycTaHOBNEHb METOAbLI KOHTPONSA ANSl OLEHKU KaX[Ooro U3 BeLecTs, Npuse-
A€HHbIX B JaHHOM onpejerieHnn.

3.2 CokpauweHus

B HacToALWEeM cTaHaapTe UCNOMb30BaHbl CreAyoLLMe COKPaLLEHUS:
XKL (LCD) YKugkokpuctannmueckun gucnnen

NC MMC) (IC) WHterpanbHaga (MUKpO) cxema

MNOM (MDL) Mpeaen oGHapyxeHusa meToaa

3NT (CLT) OneKkTpOHHO-Ny4YeBas Tpybka

AC MepemeHHbIn ToK

BGA Maccus wapumkoB (TUn KOpMyca 3MeKTPOHHbIX KOMMNOHEHTOB)
DVD Lindposoi mHorouenesow Auck (komnakr-auck DVD-copmara)
JEDEC CoobuectBo NxeHepoB, cneuuanusnpyowmxcs B 06ractu anekTpoHHbIX YCTPOWCTB
IC WHTerpanbHasa MUKpocxeMa

OEM OpurMHanbHbIi Npou3BoaAuTENb 000pYA0BaHUS

PAS O6weaocTynHble TexHUYeckne TpeboBaHus

PDA KapmaHHbIl nepcoHanbHbIA KOMMbIOTEP

PCB Mnara ¢ neyatHon cxemMon

PWB Mnara ¢ neyaTHbLIM MOHTAXOM

SIM MaeHTMduKaumMoHHbIn Moaynb aboHeHTa

SMD KOMMOHEHT NOBEPXHOCTHOTO MOHTa)a

USB MNocnegoBatenbHbI MHTEPdENC nepeaayn aHHbIX



FOCT IEC 62321-2-2016

4 Mpoueaypbl NOAroTOBKU 06pasua

4.1 O6wasn uncdopmauusa

OT16op 06pa3yoB — 9TO NEPBbIA 3Tan aHanM3a JNEeKTPOTEXHWMYECKONW MNPOAYKUMW HA MpPUCYTCTBUE
pernameHTUpPOBaHHbIX BeLecTB. MeTogonorua u npouecc otbopa 06pasLoB YacTo TaK Xe BaKHbI, KaK U UX
aHanuTUMYeckue ucnbiTaHus. AdpdekTMBHaa meTogonorusa otbopa obpasuos TpebyeT YETKOro npeacTaBrneHus
06 aneKTpOTEXHUYECKOM U3ENnK, O LENsiX aHan3a u TpeboBaHusX, KOTOPbIe AOMKHbI ObITb COONIOAEHBI.

Ot16op 006pa3LoB U UCMLITAHWUA AN ONpPeAeneHns YPOBHA COAEPXKaHUA pernaMeHTUPOBaHHbIX BELLECTB
BbIMOMHAOTCA MO PA3NNYHLIM NPUYUHAM, B YUCIE KOTOPbIX:

- B3aUMOZENCTBUE MEXAY KOMNaHUsIMKU NPU NPOU3BOACTBE (HanpumMep, KOHTpakT mexay OEM u npous-
BOAUTENEM KOMMMEKTYIOLLErO 060pya0BaHUSA);

- YCTAHOBMEHNEe COOTBETCTBMA HOPMATUBHbLIM NpeAenbHbIM 3HA4YEHUAM;

- 9KCcrnepTu3a/oLeHka BO3aeicTeus (novyemy usaenue He oTBevaeT KOHTPAKTHLIM UMK 3aKOHOAATENbHbIM
TpeboBaHuAM, KOraa UMENO MECTO HECOOTBETCTBME U KAKOBO KOMMYECTBO HECOOTBETCTBYIOLLMX N3AENUNA).

4.2 OcoGeHHOCTH TPeGOBaHUI 1 B OTHOLLIEHUU perflaMeHTUPOBaHHbIX BelleCTB

MpuHMMas BO BHUMaHWE, YTO NPaBUTENLCTBA MHOMMX CTPaH, NPOMbILLMEHHbIE KOONEpaLu u NpoYne 3amH-
TepeCoOBaHHbIE CTOPOHbI UCMONb3YIOT COOCTBEHHbIE TPEOOBAHWSA, HACTOALUMIA CTaHAAPT HEe UMEEeT LEenbio
o6cyxaeHue BCcero aToro MHoroo6pasust B NOfHOM obbeme.

OAHaKO 3HaHUE O pa3siMvHbIX NpeaenbHbIX YPOBHAX pernamMmeHTUPOBaHHbIX BELLECTB ABNAETCA BaXKHbIM
waromM B pa3pabotke metogonormu ot6opa obpa3uyos. B gaHHOM nogpasaene BbliAeNeHbl NpeacTaBnsowmue
MHTEPEC HWKENEPEUYNCNEHHbIE BOMPOCHI M3 YMCNa OCHOBHbLIX B YacTu TPeOOBaHW K pernameHTUpyembim
BELLEeCTBaM.

- PernameHTUpOBaHHbIE BELLUECTBA: HE BCE reorpadouyeckue permoHbl U He BCE NPOMBILLNEHHbIE Npej-
MPUATUA PernamMeHTUPYIOT OAHU U Te e BelwecTea. Hanpumep, B HEKOTOPbIX pPernoHax pernamMeHTupoBaHo
UCMONb30BaHUe TONbKO HekoTopbix PBDE-coeauMHeHun, Toraa kak B ApYrux AENCTBYIOT Bonee wmpokue
OrpaHMYeHUsi B OTHOLLUEHMM STOTrO Krnacca MHrMbutopos ropeHus. MNpu otOope obpasuyoB usgenus, KOMno-
HEHTa M T. N. BXHO Y4MTbIBaTb AEACTBYIOLLME 3aKOHOAATEMbHbIE TPEOOBaHUS.

- Oonyctumble npeaenbHble YPOBHU PErfamMeHTUPOBAHHBLIX BELeCTB: B ODOLLUEM AOMYCTUMbIE YPOBHU
OONbLUMHCTBA pPernaMeHTMPOBaHHLIX BELLeCTB cocTaBnsiioT MeHee 1000 mr/kr. B HekoTopbiX reorpaduue-
CKMWX PErMOHax U Ha MPOMbILLMEHHbIX NPEANPUATUSAX YCTAaHOBMEHbI NpeaernbHble 3HaveHns Huke 1000 mr/kr.
[na HekoTOpbIX BMAOB NPOAYKUMM MNpedenbHble YPOBHU pPernameHTMpoBaHHbIX Belwlects Bbiwe 1000 mr/kr,
HanpuMep CBUHEL, B MEJIHbIX U aniOMUHWEBbLIX CNnaBax.

- NpumeHeHue [ONYCTUMOrO YPOBHS:: MOPSAOK NMPUMEHEHUA AONYCTUMOrO YPOBHA perfameHTUpOBaH-
HOro BELLECTBA K 3MEKTPOTEXHUYECKOMY U3AENUIo onpeaenseT mMeToaonorua otéopa obpa3suoB U TO, Kak
MHTEpNPETMPYIOTCA pe3ynbTarhbl UCTLITAHUIA. BO MHOrMX reorpadpuyeckmx pernoHax AonyCcTuMbIE npeaerbHbie
3HauYeHUs NPUMEHSIOTCA K «TOMOreHHbIM Marepuanamy». B gaHHOM ctaHaapTe TEPMUH «TOMOrE€HHbIN marte-
puan» umeet onpeaeneHue B COOTBETCTBUM C [4]. OAHAKO TEPMUH «FOMOFEHHbIN MaTepuan» HeoAUHAKOBO
MHTEPNPETUPYETCA B PA3NUYHbIX PETMOHAX.

- lMpumeHsieMble WCKMIOYEHUS: HEKOTOpble BUAbI INEKTPOTEXHMYECKON NpoAYKUMKM OcBODOXAAIOTCA
OT TpebOoBaHWii B OTHOLLUEHUM PErnaMeHTUPOBAHHBLIX BELLECTB. Takne UCKNIOYEeHUs MOTyT ObiTb OCHOBaHbI
Ha pa3nuU4HbLIX MPUYMHAX, BKIOYaA obnacte NnpuMeHeHus (HanpuMep, BOEHHOE Ha3HaYeHUE), NPUMEHSIEMbIE
marepuansl (Hanpumep, NpUNol ¢ BbLICOKON TeMnepaTypoi nnasneHus), oobeM o6pasLoB UM anekTpude-
CKnue CBOWMCTBA U3Aenusi.

4.3 CnoXxHOCTb (KOMMO3UTHLIW COCTaB) 3INEKTPOTEXHMYECKUX U3AENUA W CBA3aHHble C 3TUM
TPyAHOCTH

CROXHbIA COCTaB 3MEKTPOTEXHUYECKOW NPOAYKLUUM TaKKe SBASETCA BaXKHbIM (PaKTOpOM Npu paspa-
6oTke meToaonormm ot6opa 06pa3LoB. DTOT acNeKT BAXKHO YYUTLIBATb NPU NPAKTUMECKOM OCYLLIECTBNEHUN
ot6opa obpa3uoB n aHanusa. Npu aHanuse u otbope 06pa3LioB HEOGXOAUMO YYUTLIBATL CneayioLee:

a) MuHuaTiopusaumsi: MMHMaTIOPU3aLusi — OHA U3 OCHOBHbIX TEHAEHLUMI B INEKTPOTEXHUYECKON NPOMBbILL-
NEHHOCTU. 3TO 03HAYaeT, UTO BO3pacTaloLmii Habop (PyHKLMI peanu3yeTca NPy YMEHbLUAKOLWMXCA pa3mepax.
C KaxkabiM roloM UCMNOrNb3yeTcs Bce DonbLue KOMMOHEHTOB M MAaTepuanos U3 pacHeTa Ha KBaapaTHbIN CaHTu-
MeTp nnowaau PWB. Ot6op o6pa3suoB Ansi MaMepeHul U3 Takoro Mamoro Konu4ecTsa marepuana npea-
crasnseT TpyaHocTu. Hanpumep, paamep SMD cnuwikom Man aAns pasgeneHnsa unu pasnoXxeHus ¢ npume-
HeHneM OObIYHbIX MHCTPYMEHTOB, a pasmep o6pasua, OCTaBLUErocs nocne pasfeneHusi, 4acto CAULLIKOM
Man u He oTBevaeT TpebGoBaHUSAM K JOCTOBEPHOMY aHarnuay.
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b) Yncno roMoreHHbIX MaTepuanoB: MHOMME KOMMOHEHTbI UMEIOT CIIOXHYK CTPYKTYPY U COCTOSIT
M3 HECKOSIbKUX CFI0EB Pa3nUYHbIX MaTtepuanos. TUNWYHLIM CTAHOBUTCA Hanuuue B OAHOM KOMMOHEHTE
6onee 10-20 cnoeB Marepuana, a MHOTUE 3NEKTPOTEXHUYECKUE U3Aenusl U cOOpoYHbIE Y3Mnbl COCTOAT
M3 COTEH WM ThICAY KOMMOHEHTOB. 3TO O3HAYaEeT, YTO OAHO SMEKTPOTEXHUYECKOE U3AENUE MOXET CoaepXaTb
oT 1000 go 6onee 10000 romMOreHHbIx mMaTtepuanoB. Yacto roMoreHHble mMatepuarnbl HACTOMbKO MNAIOTHO
npunerawT Apyr K Apyry, Yto UYUCTOE€ WX pasfeneHue npakTUYecku He npeacTaBnseTcss BO3MOXHbLIM
(cM. pucyHok 2). OnbIT nokasarsn, Yro CoCTaB 4acTO MEHSAETCA BCNEeACTBUE MONEKynsipHOW auddysum marte-
puanos (Hanpumep, Ha COCTaB MOKPLITUA OKA3bIBAET BAMSAHME MaTepuarn OCHOBbLI, COAepXaluuii CBUHEL).
Mopo6HbLIM 00pasoM CYLLECTBYIOLLME SSIEKTPOTEXHUYECKME U3AENUSI COCTOSAT U3 MHOXECTBA KOMMOHEHTOB U
yacten. Hanpumep, OObIMHLIN TENEBU3OP UMM NOPTATUBHLIA KOMMBLIOTEP COAEPXAT ThICAYM 4aCTe/KoMno-
HeHTOB. TakuMm 0bpa3om, npoekTHaa 6a3a AaHHbIX 4nA Nbdoro OEM MoxeT BKIoYaTh B cebst AeCATKU ThICAY
KOMNOHEHTOB. B npunoxxeHun E npeactaBneHbl HarnaaHbiin npuMep pastopku MobunbHoro TenedoHa.

C) «Hesuaumble» BellecTBa: ewe oaHUM (hakTOpoM, 3aTPyAHAIOWMUM OTOOp 06pas3sLOB U aHaNU3, SBNs-
eTca TOT hakT, YTO pernameHTUPOBaHHbIE BELWECTBA OObIMHO BU3yanbHO HepasnuuMMbl. KOMNoHeHT, coaep-
Xalwmi pernaMmeHTMpoBaHHOE BELECTBO, BbirnaauT u patotaet abConioTHO Tak Xe, Kak U «4UCTbINY» KOMMO-
HeHT. MpuUCyTCTBME UMM OTCYTCTBME PErNamMeHTUPOBAHHBLIX BELLUECTB MOXET M3MEHATLCA OT NapTMK K NapTum
B NpoLiecce Npom3BoAcTBa 6e3 kakux-nubo 3aMeTHbIX NPU3HAKOB. HECMOTPA Ha TO, YTO UMEIOTCS HEKOTOpPbIE
BMAMMbIE NPU3HAKU HAMUYUA PErfamMEHTUPOBAHHBLIX BELLECTB (HANPUMED, XKENMTbI HamneT Ha CTarbHbIX U3je-
NMAX NpeanonaraeT Hanu4ne LWEeCTUBANEHTHOTO XpoMa), BU3yanbHOE 0OHaPY>KeHNE NPaKTUYECKU HEBO3MOXHO.

d) Bapuauuu (pa3bpoc) mexay naptTuamu: G0NbLMHCTBO M3roTOBUTENEN COOPOYHBLIX M3AENUIA UCNONb-
3YI0T KOMNSEKTYIOLME OAHOBPEMEHHO OT HECKOMbKUX MOCTABLUMKOB, HAaNnpumep kaGenu, pe3ucTopbl U KOHAEH-
catopbl. KoMnnekTyowme KOMNOHEHTbI CMELUMBAIOTCA B NpoLiecce Npou3BOACTBA, MOCKONbKY TEXHUYECKU
OHM ABNAIOTCA NOMHOCTLIO B3aMMO3aMEHAEMbIMU, €CIIW OHU COOTBETCTBYIOT 00Len cneumdukaummn. OgHako
B OONbLUMHCTBE CNy4YaeB OHU HE ABMAIOTCA XMMUYECKU MAEHTUYHbIMKU. Bonee Toro, onbiT NOKasbiBaeT, YTo
M3roTOBMTENN KOMMIIEKTYIOLMX KOMMOHEHTOB MOTYT MEHATb UCXOAHbIE MaTepuarnbl UNU NPUMEHAEMOE Cbipbe
(Hanpumep, B cnyyae aeduuuTa), 4YTO TaKKe BeAET K U3MEHEHMIO XUMUYECKOr0 COCTaBa. YBEAOMMEHUS
0 TakuX U3MEHEHUSIX He BCEraa NOCTYNaloT, eCNKU KOMNOHEHT BCE e OTBEYAeT TeXHUYECKUM TpeboBaHUAM.

e) OnuHHas uenb NOCTaBOK: B NPOU3BOACTBE ANEKTPOHHLIX KOMNOHEHTOB UCNOMb3YETCA CNOXHAA Lenb
nocTaBok. s OTHOCUTENbHO MPOCTONM NPOAYKUMWU, HanpuMmep BHelwHero katensa, MoxeT notpeboBaTbcA
Lernb NocTtaBokK, cOCTosAWAaa He MeHee YeM U3 CEMU 3BEHbLEB. Ll,enb NnocTaBoK Ansd bonee cnoXXHOro KOMmno-
HeHTa, Hanpumep XK nnu MMC, cyulecTtBeHHO 6onee CnoxHa.

3TU XapakTePUCTUKN SNMEKTPOTEXHUYECKOW OTPACNM NOKA3bIBAIOT, UTO paboTa ¢ pernameHTMpPOBaHHLIMU
BelLlecTBamMu, a Takke oTOop 00Opa3sLoB U aHanu3 He ABMSAIOTCS NPOCTON 3ajayei. Pasmep U KONUYECTBO
KOMMOHEHTOB, CNOXHOCTb Lienu NoCTaBOK HE NO3BONAIOT pa3 U HaBcerga onpeaenutb Mecrta HaxoXXaeHuA
pernaMmeHTMPOBaHHbIX BELLECTB B SNEKTPOTEXHUYECKON NpoayKLuK. YcneluHas peanusauus otbopa o6pasuos 1
MCNbITAHUI Ha YPOBHE TFOMOIEHHOr0 MaTtepuana Ha BEpPXHUX YPOBHSIX LEnu NOCTaBoOK (B 0bnactu rotosow
NPOAYKUMU) AN CMOXHbIX M34ENUiA NPaKTUYECKN HEpearnbHa.

n puMedHaHune — CTeneHb OKUCNeHUs pernaMeHTUpoBaHHbIX BeLeCTB MOXET MEHATbCA CO BpPeMeHeM.
Hanpumep, KOHUEHTpauusa LWeCTMBanNeHTHOro XpomMa B CrosiX, 3alMLEHHbIX OT KOPPO3UWU, MOXET 3HaYUTENbHO U3Me-
HUTBCA C TeYeHNneM BpeMeHU nmbo us-3a yCJ'IOBI/II7I XpaHeHnA.

4.4 MeTogonorua ot6opa o6pasyoB

HecmoTpsi Ha TO, 4TO nNpu oT6ope 0Bpa3LOB MOryT MUCMOML30BATLCA PA3NUYHbLIE NOAXOAbl B 3aBUCHU-
MOCTU OT LLMPOKOTO aCCOPTUMEHTA SMEKTPOTEXHUYECKOW NPOAYKLMU, MOXHO onucaTb OBLLy0 npoueaypy,
KOTOpass MOXeT ObiTb npuMeHuma B OONbLUMHCTBE criydaeB. Ha pucyHke 1 nokasaHbl MOBTOPSAOLUMECH
UUKIbl 0TOOpa obpasuos, pasbopa U 0TCOEANHEHNUS.
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PuvicyHok 1 — O6Luast NOBTOPSIOLLASCA NpoLiesypa oTéopa 06pasLoB

Mpouecc, nokasaHHbIl Ha pUCYHKe 1, MOXEeT MMeTb HECKOSIbKO MOBTOPSIOLLMXCA LMKIOB, B TOM YnChe:

- 1-a cTagmus: yactTuyHaa pasbopka (cm. 5.3);

- 2-9 cTagus: nonHasa pas6opka (cm. 5.4);

- 3-A cTagua: yacTuyHoe pasgeneHune (cMm. 5.5);

- 0T 4 go n cTagun: nonHoe pasgenexve (cm. 5.6).

3T cTagum nogpobHee onucaHbl B pasgene 5.

Pa3paboTtka meTogosiorMy otbopa 06pas3LoB 419 KOHKPETHOIO 3M1EKTPOTEXHNYECKOTO mU3genusa/yactul/ysna
HaunHaeTca aTanoMm cbopa uHopmaumn. HekoTopble BONPOCHI, KOTOPble HEO6XOAMMO YYeCTb:

- KakoBa cnoxHocTb usgenus/uactu/ysna v LenecoobpasHo v paccmatpmsaTb 0T60p 06pasLoB 1 UCMbl-
TaHWA Ha YpOBHE FOMOreHHOro marepuana’?

- Kakne BellecTBa AABMAIOTCA pernaMeHTUpoBaHHbIMU?

- KakoBbl gonycTuMble npefesibHble 3Ha4YeHWUs A8 3TUX pernameHTUpPOBaHHbIX BELECTB?

- VImeloTcs 11 COOTBETCTBYIOLLME UCK/TIOYEHUS AN PernamMmeHTUPOBaHHbIX BELEeCTB?

- NimeeTca nu onuce maTepuasios 4151 KOMNOHEHTOB/Y3/10B/MaTepuanos B U3genmm?

- MimetoTca nn cneymdukaunn/yeptexxn KoOMNOHEHTOB?

- KakoBa CNoXHOCTb Lenn noctaBok A/19 KOMNOHEHTOB U MaTepuasioB B JaHHOM U34enun?

- MimeloTcs N nacnopTta matepuasnos 419 AAHHOTO u3genua?

- VimeeTcs M Kakoin-nnbo ONbIT OLEHKN AAaHHOFO U3LEe/NA WM aHa/IOrTMYHON NPOAYKLMM, KOTOPbLIA MOXET
6bITb NONE3EH?

- VimetoTcs M kakne-nmbo ony6vMkoBaHHble Tabauubl BEPOATHOCTU MPUCYTCTBMS BELLECTB A5 marte-
pvanoB WM YyacTeil, NCNosb3yeMblX B JaHHOM M3genun?

- lMpoBogunca nNn paHee CKPWHUHT (Hanpumep, P®-aHanv3) faHHOrO u34enus WM aHasiorMyHown
NPOAYKUMKW, KOTOpble MOMYT 6bITb NOME3HbI?

- VMimeeTca nn kakas-nnmbo vHopmauusa o npouecce nNpov3BoAcTBa MatepunasioB/KOMNOHEHTOB (M3ro-
TOBNieHWEe MeTannoB wn npoussoacTBo WMMC), Mcnonb3yemblX B AaHHOM MW3AEUW WU aHaNOrMYyHOW
NPOAyKLUMM, KOTOpas MOXeT ObITb NONE3HON?

- VimeeTcsl n Kakoi-M60 TEXHOMOrMYeCKNli KOHTPO/Ib Yy MOCTABLUUKOB KOMMOHEHTOB WK MaTeprasios
(YpoBeHb f0BEpUS U3rOTOBUTENIO)?

- NmetoTca nn kakne-nmbo onaceHusi, CBA3aHHbIE C MPOLU/IbIM OMbITOM paboTbl C MOCTABLUKOM KOMMO-
HEHTOB WX MaTtepuanos?
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OTBETLI HA 3TW BOMPOChI, @ TaKKe APYrMe XapakTepucTUkM onpeaensioT MeTogosiornio otéopa obpasLos.

MecTo opraHusauuu B Lenu NocTaBoK onpenensieT, kakon obbeM oTbopa obpasLoB ABNAETCA fOCTa-
TOYHBIM.

PaspeweHne Ha NpoM3BOACTBO WU3AENUI/KOMNOHEHTOB W T. N. TpebyeT Gonee rnyGokon MeToA0Normm
ot6opa o6pasuoB, YEM anM3oAUYECKUE NpoBepkU Nno cneuyudukaymam. C Uenbio oNTUMKU3auun pacxoaoB U
noBbilweHUs 3chcheKTUBHOCTM HEOBXOAMMO MOHMMAaTL Tpebyemblil pesynbTaT uCnbiTaHuii. Kak yka3biBanochb
paHee, oTOOp 06pas3sLOB U UCTILITAHME BCEX KOMMOHEHTOB/MaTEpUanoB 4acTo ABMAIOTCA HELEenecoobpasHbIM.
OpraHu3auum camoCTOATENbHO OMNpeAensioT onTuMarnbHbiil 6anaHc ycunui/zatpat u 9ddeKTUBHOCTU
meTogonoruu otbopa o6pa3uoB. HekoTopble Mepbl N0 MUHUMM3ALMK yCcunui/3aTpaTt Ha ot6op obpasuos/
UCMbITAHUA NEPEYNCTIEHBI HUDKE:

- FOMOTeHHbIE MaTepuansl C HU3KON BEPOSATHOCTBIO COAEMKAHUA PErnaMeHTUPOBAHHBIX BELLECTB (pexe
coaepxaHue pernaMeHTUPOBaHHbLIX BELLUECTB 03HAYaeT MEHbLLUMIA PUCK HECOOTBETCTBUA B Clly4ae He npoBe-
AEHUA UCNbITaHUI, CM. NpunoxeHue B);

- AEVCTBYIOLME UCKIIOYEHUS AN PETNIAMEHTUPOBAHHBIX BELECTB (NPUCYTCTBUE PErNaMeHTUPOBAaHHbIX
BELLECTB HE NOBMIUSAIET HA COOTBETCTBUE);

- macnopTta marepuanos;

— CTaTUCTUYECKUE AHHbIE UCTILITAHWI ([0KA3aTeNbCTBA BO3MMKHOTO COAEPAHUA PErnaMeHTUPOBaHHbLIX
BELLUECTB);

- 0T6Op KOMOUHMPOBAHHBLIX 06PA3LOB U KOMOUHUPOBAHHBIE UCTILITAHUA (OXBATLIBAET HECKONLKO MaTe-
puanos B O4HOM WUCMLITAHWUM, HO Apyrue PaKkTOpbl AOIMKHBLI ObITb NPUHATLI BO BHUMaHWe, cM. 5.7.3 n npuno-
»xeHue C);

- MMHMMAanNbHLIA pasMmep 00pasLoB, HEOOXOAUMbLINA ANl NPOBEAEHUs] AHANUTUYECKUX UCNLITAHWIA, U
KOnu4ecTBo 06pasLoB, HeobxoauMoe Ans onpeaerneHus NPakTUYECKoN BbINOTHUMOCTW UCNLITAHUN.

Metoaonorua otbopa 06pa3sLUOB CUINbHO 3aBUCUT OT KOHEUHON Lenu aHanuaa. OaHON U3 MeToaonornm
(4aLle ncnonb3yemon akKpeAUTOBAHHLIMU OpraHamm) MOXET ObITb aHanu3 Ans onpeaeneHus, CoAepXUT nNu
usgenue, No MeHbLUEW Mepe, OHO PErNaMeHTMPYEMOE BELLECTBO B KONIMYECTBE, NPEBLILLIAIOLEM AOMYCTUMbIN
npeaenbHbii ypoBeHb. Mpy Takom NoAXoAe MCMoNb3yeTcsi NOCTieJ0BaTENbHbIA, BbIOOPOUHbIN 0TOOp 06pa3uoB,
HaLeneHHbIi HAMEPEHHO Ha YacTu u3aenus, Ans KOTOPbIX UMEIOTCH JaHHbIE O TOM UMW BEPOATHOCTbL TOTO,
4YTO OHM COAEPXaT pernaMeHTUpoBaHHble BeulecTBa. [locne kaxaoro srana orbopa o6pasLoB MOXeT
cnefjoBatb aHanui. Ecnu pesynbTathl NOKa3bIBAOT OTCYTCTBME PErfaMeHTUPOBAHHbLIX BELLECTB B KONu4e-
CTBE, MPEBLILLALIEM AONYCTUMOE NpPeAenbHOEe 3HAYeHWe, BO3IMOXHO BbINOMHEHUE cneaylowero arana
oTbopa obpasuoB 1 aHanusa. Ecnu pesynbrarbl UCNBITAHUIA NPEBLICAT AONYCTUMOE NPeAenbHOe 3HaYeHue
X0Ts1 Obl MO OAHOMY pernaMeHTUPOBaAHHOMY BELLECTBY B NOOOIN 4YacTu usaenus, Takoe nzgenue npusHaeTcs
HECOOTBETCTBYIOLLUMM U AanbHELwMin oToop 06pasLoB n aHanus He Tpebyetcs. B npunoxenun B npusogutcs
CNUCOK KOMMOHEHTOB, B KOTOPbIX BEPOATHO NPUCYTCTBUE OAHOTO WU HECKOSIbKUX PEernameHTUPOBAaHHbIX
BELLECTB.

Bropas meTononoruss MOXeT UCMoNnbL30BaTbCA ANA NOATBEPKAEHUA NOMHOr0 COOTBETCTBUA U3AENUA
BMJIOTb 1O YPOBHS FOMOreHHbIX Matepuanos. 3TOT NOAX0A AOMKEH ObiTb CTaHAAPTHLIM ANA U3rOTOBUTENSA
U3fEenuini unu KOMMOHEHTOB. [OTOBATCA 00pasubl Kaxaoro OTAENLHOrO maTtepuana WnU KOMMOHEHTA.
MockonbKy Lenbio ABNAETCA OXBATUTb BCE KOMMOHEHTbI U MaTepuansl B U3Aennuu/c60podYHOM y3ne, MoryT
UCMoJIb30BaTbCs Apyrue cnocobbl cbopa nHdopmaummn Ha ypoBHe usaenus. B aanbHenweri uenw nocTtaBok
MOXeT ObITb B HANUYWUU TEXHONOMMYECKAs AOKYMEHTALMA W/UNU aHANUTUYECKNE OTYEThI, KOTOPbLIE NO3BONAT
COKpaTuTb ycunus, 3atpadmBaemMble Ha oTOop 06pas3yoB U aHanus.

lNocne onpeaeneHust LENU aHanu3a BbINOMHSAETCA OUEHKA OCYLLEeCTBMMOCTM UCNbITaHuW (Hanpumep,
JocTaTodeH nu Bec/pasmep/o6beM 06pasuos). MoxeT notpeGoBarbCsi AanbHeWwuMi oTO6Op 06pasuoB u
pasgernieHue, Npu STOM BO3MOXHO MNOMHOe paszeneHne nubo BbIGOp NULWL TEX MaTepuanos, KOTOpble
C BbICOKOI BEPOSATHOCTbIO COAEpPXaT pernaMeHTUpoBaHHble BeulectBa. Tabnuuy B.1 MOXHO ucnonb3oBatb
B kayecTBe nocobus npu naeHTUdUKaLmm Takux KOMNOHEHTOB U MaTEpMaroB.

Ecnu ucnbiraHua moryt ObiTb NpoBeAeHbl, HE0HBX0AUMO CneaoBaTb COOTBETCTBYIOLLEN Npoueaype UCHbl-
TaHuin. Ecnn B uagenun/yactu NPUCYTCTBYIOT PErMamMeHTUPOBAHHbIE BELLECTBA, K HUM MOTYT NPUMEHSATLCS
UCKIIoYeHUs (HEKOTOpble Npumepbl NpuBeaeHbl B Tabnuue B.1).

Ha cxeme pucyHka 1 npuBeaeH NOBTOPSIOLMIACA NPoLEcC nonyveHuss obpasuoB Ha Bce Bonee rnybokom
ypoBHe. Hackornbko ganeko NpoABMHETCA 3TOT npouecc, 6yaeT 3aBuceTb OT LEnU MeToaornoruu otbopa
o6pasuos. Mocne aTanoB CKPUHUHIA MOTYT ObITb NPEeANPUHATHI AanbHELLME NabopaTopHbIE UCTIbITAHUS.
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5 MoaroTtoBka obpasua

5.1 OOwWwMe nonoxeHua

Hacroawmi craHpapT ycrtaHaBnuMBaeT TONbkKO 0o0Llee pykoBOACTBO no oTbopy ob6pasuoB, KOTOpoe
HeobXoAUMO 3anoXuTb B OCHOBY METOAONOrMu otbopa o6pasuoB, NPUrOAHON AN ANEKTPOTEXHUYECKOW
npoayKLUMU.

Mepea ot6opomM 06pasyoB He0H6X0AUMO OTBETUTb Ha CrNeayoLIme BONPOCHI:

a) Mcxoaa 3 uHdopmaummn 06 usgenum, MOXHO Nu onpeaennTb, YTo Kakue-nubo cekuumu/yactu, Bepo-
ATHO, COAEeMKaT pernaMeHTUPOBaHHbIe BeLlecTsa (CM. NpunoxeHue B)?

b) OcyuwiecTBum nn aHannU3 Kakux-nubo n3 aTux cekuymin/dacren 6e3 pasdbopku?

¢) MoxHO nu paccmatpuBaTth BbIOPAHHYIO CEKLMIOMACTE B KAYECTBE FOMOTEHHOIO MaTepuana B Lensax
aHanu3a?

d) ABnsieTca nu BoIOpaHHas ANs aHanu3a Ccekumsa/NacTe TUMUYHBIM NMPEACTAaBUTENEM?

e) YaoBneTBopseT nu BbiGpaHHbI 00pasel, KpUTEPUAM MUHUMATBHON MACChl, NNOLWAaAu, TONWWHbLI UK
o6bema, TpedyemMbIM Ans UCNOMNb3yeMbIX METOA0B aHanu3a?

OTBETbI HA 3TK BOMPOCHI ONMPeAenaT METOAONOMMI0 0TOopa 06pasLoB K CTeneHb pa3bopku 1 pasaeneHus,
ecnu nocneayeT, HeOOXOAUMYIO AN MONYyYEHUS TUMOBbLIX NPEACTABUTENEN, ABNSIOWLMXCA TOMOrEHHBIMU U
B JOCTATOYHOM KONUYECTBE ANS NONyYeHUss JOCTOBEPHBIX PE3YyNbTaTOB aHanu3a.

Mo BO3MOXHOCTM OTOOP 00pa3uLOB cnefyeT OCYLLECTBMSATb MUHUMATbHBIMK dTanamMu pa3bopku u pasae-
nenus. rocne kaxgoro stana AoShKHa NPOBOAUTLCA OLEHKA ero adpeKTUBHOCTU (CM. BNOK-CXEMY Ha PUCYHKe 1)
00bI4HO NOCPeaCTBOM CKpUHUHI-aHanu3a (cm. IEC 62321-3-1 n IEC 62321-3-2).

B 3aBUCMMOCTHM OT pe3ynbTaToB OLIEHKM M LieNen aHanu3a MoXeT notpeboBaTbCs AanbHenwas pa3dopka
n otbop obpasyoB, B 0COBEHHOCTU ANA KOHTPONLHOIO aHanm3a KOMMOHEHTOB/MaTepnanoB n3genus. O1oT
noaxoa obecneymBaeT HauMEeHee 3aTpaTHbIi, Hanbonee ObICTPbIN U CaMblil AMGEKTUBHBIN CNOCOD aHanuaa,
0COOEeHHO Toraa, Koraa OH NPOBOAUTCS HA rOTOBOW NPOAYKLMM.

OrpoMHO€ KONMYeCTBO BUAOB U paszHOOOpasme 9neKkTpoTEXHUYECKOW NPOAYKLMM AenaeT Heuenecoon-
Pa3HbIMM NOMbITKA CO3AaHMA NMOAPOOHBIX METOAOMOrMI 0TOOpa 00PasLoB ANs KaXAoro usgenus. Bmecro aroro
onucaHbl npoueaypbl 0Topa 06pa3LoB, OXBaTbiBaOLWLME NATb YPOBHEN pasaeneHus u otbopa o6pasLos.

B npunoxeHun A npeacraeneHbl obLme 6nok-cxemMbl 0T6opa 06pa3yoB, OCHOBaHHbIE HA pUCYHKe 1, AnA
HEKOTOPbIX XapaKTEPHbIX 3nekTpoTexHuyeckux wusgenun: DVD-npowurpbisatensa, ST, XKK-tenesu3opa,
PDA/TenedoHa 1 HaCTONbHOrO BEHTUNATOPA, a Takke ABYX KOMMOHEHTOB — TONCTOMMEHOYHOr0 pe3nucropa
n SMD-noTeHuMomeTpa.

B npunoxxeHun D npuBeaeHbl NPUMEPLI HEKOTOPbIX MIHCTPYMEHTOB, LUMPOKO UCMOSb3yeMble Ans pa3bopku u
pasfeneHus.

Mpu oueHKe pernaMmeHTUPOBAHHLIX BELUECTB HACTOATENbBHO PEKOMEHAYeTC y0eauTbCsl, YTO B UHCTPY-
MEHTaXxX OTCYTCTBYIOT pErNamMeHTUPOBaHHbIE BELLECTBA, BO M30exaHue 3arpsisHeHus.

B npunoxeHun E npuBeaeHsbl npumepbl pa3dbopku u pasgeneHnsa AByxX TUNOB MOOUMbHbLIX TenedoHoB, a
Takke pasbopka u pasaeneHue pasnuyHbIX MENKuMX 3MEKTPOHHbIX KOMMOHEHTOB, B TOM YMCME BbIBOAHON
pamkn MMC u kopnyca BGA.

5.2 3aKkOHYeHHOEe usgenue

OT160p 06pasLOB 3aKOHYEHHOTO M3Jenuss — 9TO MEPBbLIA dTan MTEPALMOHHONW MeToaornornm otbopa
o0pasuoB, rae penpes3eHTaTMBHbIE 4acTU u3genua Moryt ObiTb npoaHanuaupoBaHbl 6e3 paszbopku unu
pasfaeneHus.

OpHako «3aKOHYEeHHOe u3jenuey — 9TO OTHOCUTENbHOE NOHATUE. Hanpumep, LWHYp nuTaHus nepe-
MEHHOTO TOKa SIBMSIETCA 3aKOHYEHHbIM M3Jenuem AN ero U3roToBUTENs, HO npeacTasnsieT coboil nuilb
KOMMOHEHT Ans TeneBu3opa. 3akOHYEHHbIE u3genus MoryT ObiTb OLeHeHbl 6e3 pa3bopku, ecnu OHU UMEIT
OYeHb NPOCTYIO KOHCTPYKUMIO NGO ecnu M3BECTHbI MECTa NpeanonaraeMoro HaxoXaeHusl pernaMeHTupo-
BaHHbIX BELLECTB U UMEETCH BO3MOXHOCTbL MPOBECTM UCMBITAHUSA HA UX coaepkaHne 6es pasdopku. MNpumepamu
Takux U34enuini ABNAITCA LWUHYPLI MUTaHUSA, kKabenu Ans NPUHTEPOB UMM APYrUX nepudEpUiiHbIX YCTPOICTB,
Kopnyca o6opyaoBaHusa U T. .

[l pnmedyaHne — O,ElHaKO, AaXe KaxXylimeca NpoCTbiMU U3AeNNA, Takne Kak LWHYP NUTaHuA, MOryT COCTOATL U3 10—
20 PasnnYHbIX TOMOreHHbIX MaTepuarnos.

5.3 YacTnuHana pasbopka

Usgenue pasbupaetcs Ha OCHOBHbIE KOMMOHEHTbI U Y311bl U UCMbITLIBAETCH HEpPA3pyLUAOLLMM METOAOM,
€CNn 9TO BO3MOXHO (CM. npunoxexHune E).
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5.4 MNonHaa pa3bopka

MonHaa pasbopka Ha OTAenbHble KOMMOHEHTbl KAk MOXHO Adarblue, HO YTOObl COXpaHUNach BO3MOX-
HOCTb nocne cO0pkM BOCCTAHOBUTL PaboTOCNOCOBHOCTL U3aenus (CM. NpunoxxeHue E).

5.5 YacTuyHoe pasbeanHeHune

Yacto nogpoOHbIi aHanu3 KOMMIEKTHOrO SMEKTPOTEXHUYECKOTO M3AENUS Ha Hanu4yue pernaMeHTupo-
BaHHbIX BeLlecTB TpebyeT, yTobbl pa3obpaHHble BHYTPEHHUE COOPOYHBIE Y3nbl U KOMMOHEHTLI NOABEPINUCH
JanbHenwemy pasgeneHunio. OQHaKko 4YacTo HEeBO3MOXHO BbIMOMHMTb MONMHOE pasdeneHue Takux M3genqin
Ha COCTaBMAOLLIME UX TOMOreHHble MaTtepuansl. MosToMy oToop 0Bpasuoe nogy c6OPOYHBLIX Y3NOB U KOMMO-
HEHTOB JOJDKEH ObITb HALENEH Ha YacTu, KOTOpbIE C BOMbLUEN BEPOSTHOCTLIO COAEPXKAT PErNamMeHTUPOBaHHbIE
Bewectsa (oM. Tabnuuy B.1). Mpu paccMOTPEHUM MECT, U3 KOTOPbIX BO3MOXEH OTOOp 06pasLUOoB AN aHanmaa,
BaXHO WMETb MPeACTaBfeHue O CTPYKTYpe M MaTtepuanax 3TUX YacTei, a Takke O MecTax BEpPOATHOro
NPUCYTCTBUS PErMAaMeHTUPOBAHHbIX BELLECTB BHYTPU HUX.

OBpatnTe BHUMaHWE, YTO NOCNE pasaeneHusi MOXeT OblTb HEBO3MOXHbIM BHOBb COOpaTh pasaeneHHble
4YacTu U BOCCTAHOBUTbL paboyee CoCTOsiHME.

COH0poYHbIE Y3Nbl U KOMMIOHEHTbI NPEeACTaBMAT COOOW O0TAENbHbIE YaCTU 3aKOHUYEHHbIX 9NEKTPOTEXHU-
YeCcKUX M3aenuin, Takux Kak CoToBble TenedOHbl, TENEBU3OPLI, NEPCOHATBHLIE KOMMbIOTEPDLI, XONOANNbHUKK
W T. M., TUNWYHBIMU MPUMEPAMU KOTOPbIX ABMAOTCS:

- 3arosiHeHHbIe NNaTbl C NeYyaTHbIM MOHTa)oM (PWB);

- Pe3ucTopsl;

- KOHAEeHcaTopbl;

- nonynposoAHukoBble ycTporctea (MMC);

- TpaHcopmaTopsl;

- (pOopMOBaHHbIE Pa3bEMbI;

- TENNOOTBOADI;

- COeauHUTENbHbIE Kabenn u T. n.

5.6 NonHoe pasbeauHeHue

Lieneto nonHoro pasaeneHus sBMAeTcs nosfHoe pasbeAuHeHne BCeX KOMMOHEHTOB Ha UX FOMOreHHbIe
marepuansl. B uenom 3To NpakTUYECKN HEOCYLLECTBMMO, MOITOMY «MNOSIHOE pasfeneHue» 03HavaeT pasb-
eJuHeHne KOMNOHEHTOB Ha UX TOMOreHHbIe MaTepuarnsbl, HACKOMbKO 3TO NO3BONAIOT AOCTYIMHbIE UHCTPYMEHTbI
1 METOAbI.

Mpu paboTte co CROXHbIMY KOMMNOHEHTAMM Nepes UX «NOMHLIM pa3feneHMeMy» Ha rOMOreHHbIEe Marepuarbl
npodeccrMoHanbcHbIi OMbIT, YMEHWA W HepaspyLLalowmi aHanu3 noMoralT OnpeaenuTb UX BHYTPEHHIOD
CTPYKTYpPY ¥ Martepuanbl. 3TOro MOXXHO A4OCTUYb CreayoLmm 06pa3om:

- UICMONb30BaHNEM NPOXECCUOHASBHBIX 3HAHUN,

- U3yYEHNEM TEXHUYECKOW AOKYMEHTaLMU;

- aHanM3om MeTOAO0M PEHTIEHO-(DIIYOPECLEHTHOrO CKPUHUHTA.

MeToa peHTreHo-pryopecLeHTHOro CKpUHUHIA OYeHb MOoJSie3eH Npu uaeHTUdUKaLUM NPUCYTCTBYIOLMX
MaTepuanoB 4O pa3feneHusi, 0cCoBeHHO ecnu CTpykTypa o6pasLoBbl HeusBecTHa. OHAKO cneayeT NPOsBATb
OCTOPOXHOCTb MPW MHTEpNpeTaLuM pesynbLTaToB.

5.7 MpuHUMNbI 0OTOOpPa 06pa3LOB U pasaeneHus

5.7.1 BBeaeHue

B 5.3-5.6 6binu paccMoTpeHbl pa3bopka M pasgeneHue ¢ BEPXHEro A0 AeTariM3MpOBAHHOIO YPOBHS.
C nepexoaoM Ha AeTanu3npoBaHHbI YPOBEHb CTAHOBATCA OYEBUAHLIMU HEKOTOPbIE TPyAHOCTU. TeopeTu-
Yyeckn oTOop 06pasLoB Ha YpOBHE FOMOFEHHOrO Marepuana MOXET NpoAOHKaTbCA BMNIOTb A0 HAHOMACLU-
Taba. Ha npakTtuke ke Takon oT60p 06pa3yoB B NyylleM Cry4ae OYeHb CIoXKeH Nnbo TpebyeT HeaonycTuMo
6onbLuoro Bpemeru. Mpeaensl 06HapyXeHns METoAA UCMbITAHUIA 3aBUCAT OT MAacchl, pa3MepoB unu obvema
obpasuoB. NcnbiTaHns 06pasLoB MEHbLUEH MacChbl, pasmepa UM obbema MOryT He Mo3BONUTbL NOATBEp-
OWTb MPUCYTCTBUE UMW OTCYTCTBME PErnNaMeHTUPOBAHHOIO BELLECTBA B KOHLEHTpaUuW HWKe AO0MYCTUMOro
YPOBHS C UCMONb30BAHUEM JAHHOTO METOAa UCMbITAHUIA.

MoaroToBka o6pasua U ero aHanus coaepXaHus pernaMmeHTUPOBaHHbLIX BELLECTB HA YPOBHE FOMOreH-
HOro MaTepmarna 4acTto CrOXHbl U NPaBUbHOE NOHWMAaHWE OCHOB MPU UHTepnpeTauun pe3ynbTaTtoB UMeeT
KMIOYeBOE 3HaYEHUEe, 0COBEHHO Npu paboTe CO COoXHbLIMK 06pasLamu.
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5.7.2 TpeOyemblit pasmep obpasua

OCHOBBLIBAsACb HA MNPaKTUYECKOM OMbITE€, ANA MPOBEAEHUS] aHanuM3a PEKOMEHAOBaHbl CreayloLme
MUHUMarnbHbIE pasMepbl 00pa3LoB:

- AHanu3 B cooTBeTcTBUMU € IEC 62321-3-1:

- 3aBucut ot o6opya0BaHUA, TEOMETPUU U MaTepuana. Ona nonumepoB U antoMUHUEBbLIX 06Pas3LoB,
MOXET MOoTpPeboBaTLCA TOMLLUMHA B HECKOSNbKO MUINIMMETPOB, & ANA APYrux MeTannoB OyaeT A0CTaTOuHO
1 MM N1 MeHbLLE.

- AHanus B cootBeTcTBUMU C IEC 62321-3-2:

- 10 Mr npu HMXHEM npeaene obHapyxeHua (HMO) < 10mr/kr.

- AHanus B cootBeTcTBUM ¢ IEC 62321-4;

- 0,5 r npu HMxHem npeaene obHapyxeHusa (HMO)< 5 mr/kr.

- AHanus B cooTBeTcTBUM C IEC 62321-5:

- 0,51 npu HWkHEeM npeaene obHapyxeHua (HMNO) < 50 mr/kr;

-1 r npu HWxHeM npeaene ooHapyxeHus (HMO) < 5 Mr/kr.

- AHanu3 B cOOTBETCTBUM C [5]:

- 100 mr npu HWXKHeM npegene obHapyxeHusa (HMO)< 100 Mr/kr Ans poACTBEHHOM rPynMbl.

- AHanms B COOTBETCTBMM C [B]:

- 50 cm? npu HWKHEM npeaene obHapyxexusa (HMNO)< 0,02 MKr/cm? Ans XPOMAaTHbIX NOKPbITUIA METansos;

- AHanu3 B cooTBeTCTBUM C [7]:

- 2,5 g npu HuxHem npeaene obHapyxeHus (HMNO)< 15 Mr/kr Ans NONMMEPOB W SNEKTPOHUKN.

HekoTopble mMaTepuansl UMEIOT MaTPULbl, KOTOPLIE MOTYT BbIXOAUTb 3a Npeaenbl AaHHbIX napamMeTpos. Ons
00pasLoB C BbICOKUMW 3HAYEHMSAMU KOHLIEHTpauuii noTpebyeTcs pasbaBneHue, KOTOPOE MOXET MOBbLICUTb
3HayeHusa HIMO.

[ns KOMNOHEHTOB MarbIX pa3MepoB YacTO NPaAKTUYECKU HEBO3MOXKHO MOMy4YnUTb 06paseL; AOCTaTOYHOM
Maccbl Ana NpoBeAeHusa nabopaTopHbIX ucneiTaHuin. B Tabnuue 1 npueeaeHbl AaHHbIE, UIIOCTPUPYIOLLUE
Kak Macchbl, ykazaHHbIE B OTYETE nacrnopra matepuana TUNMUYHON NMPOMBILLNEHHOW BLIBOAHOW PaMKU, U MUHU-
ManeHble pasmepbl 06pa3suoB Ana mMetoga ucnbitaHui no IEC 62321 MOXHO UCNONb30BaTh NMPU pacyeTe
MUHUMArnbLHOTO uncra obpasyos, TpebyemMbix AnA cbopa AOCTAaTOMHOM Macchl 06pa3uoBbl Ans NabopaTopHbIX
UCNbITAHUIA. TeXHUYECKMe AONMYLLEHUS NPU pacyeTax Takke npuseaeHsl B Tabnuue 1.

Tabnuya 1 — MuHuMansHoe konu4ecTBo 06pasuoB BEIBOAHOW paMku, Tpebyemoe Anst aHanMTUIecKnux UCnbITaHuin

Macca KonuuecTtBo KonuuyectBo KonudecTso
Choii MaTebnana MaTepuana (usaenvia, Tpebyemoe |usgenuid, Tpedyemoe (usgenuis, Tpebyemoe

P Ha usgenue, ANs aHanusa NS aHanusa AN aHanusa

Mr Pb/Hg/Cd cr* Nne6 v NBAS
CoeanHuTenbHbIN nposog » @ 9 €7 1,7 365 H/n H/n

Kpennenue kpucranna 2 9 90 0,7 893 H/n 1786

BbiBogHas pamka - © 9.1 420 15 74 H/n
MoKpbITUE BbIBOAHOM pamku - O &9 06 1008 5040 H/n
dopmoBouHasn macca 2 9" 52,9 12 H/n 24
KpemHueBbI Kpuctann b). ©). d). €). 1) 6,0 104 H/n H/N

3 OANH 1 TOT Xe METOJ UCTILITAHUI UCNOMNbL3YETCA ANA STUX 3 ANEeMEHTOB, U KOHLIGHTPaLMN MOTYT BbiTb NOMyYeHb! 13
oAHoi nNpobbl. [laHHaa MHopMauna UCNoNb3yeTca B UNNIOCTPATUBHBLIX Liensx, YTobbl NokasaTe pa3Mepsbl npo6. Mpu
3TOM, UCXOAA U3 AaHHbiX Tabnuupl B.1, npucytcteue Hg u Cd B BLIBOAHOIK paMKke ManoBeposiTHO. Ecnn Tpebyetca
aHanu3 HecKomnbKUX BELLECTB, TO HEOOXOAUMOE KONUYECTBO U3AENUIA PaBHAETCH CYMMapHOMY Y1cny Npob, HeobxoanMblx
ANA KaXA0ro OTAEeNbHOro BeLlecTsa.

) MuHuManbHble Macchl Npob ykasaHbl B IEC 62321.

I'IOTepﬂ 20 % obbema (Macchl) B npouecce NpUroToBrneHUsA nNpobbl.

TeXHuqecKu BO3MOXHO OTAENeHWe Kaxaoro cnos matepuana 6e3 sarpssHeHus.

©) 100 % KaXkAoro MaTepuara MoxXeT GbiTb COBPaHO C KaXAoro Criosi.

HenpwmeHmmo K BelyecTBaM, NPUCYTCTBUE KOTOPLIX B COE MaTepuarna ManoBepoaTHO (CM. Tabnuuy B.1).

M3 Tabnuubl 1 BUAHO, YTO TEOPETUYECKU ANA aHAnNu3a BLIBOAHONM paMkn Ha Pb tpebyetca 15 o6pa3uos.
OpaHako, Kak ykasaHo B npunoxenun E, daktuyeckoe konuuectBo obpasuyos, Tpebyemoe Ans NOnyvyeHus
J[0OCTaTO4HONM MAacChl U3 Crosl BLIBOAHOW paMKku B nabopaTopHbIX ycroBusix, npubnmkaetca k 30-35. MpuunHowi
3TOMY SIBISIETCH TO, YTO HEBO3MOXHO COOpaTh BECb CNOW BLIBOAHOW PaMKW U3 KaXAOro U3ernus, NOoCKONbKy
B NPOLIECCE MEXaHUYeCKoro pasgeneHus HeobxoaumMo NPeaoTBPaTUTL NEPEKPECTHOEe 3arpsa3HeHue Apyrux
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crnoes matepuana. (AHanM3 Ha LUECTUBAIIEHTHBI XpPOM He TpebyeTcsi, MOCKOMNbKY PUCK COAEPXKAHUSA LLUECTU-
BaneHTHoro xpoma B Hoxxkax MMC oyenb man.) Takum o6pa3om, 3HaveHus, npeacraBneHHble B Tabnuue 1,
crnefyet pacCMaTpuBaTh B KAYECTBE «UeanbHOro Cryyas» UnuM «TE0PETUHMECKOr0 MUHUMYMAY .

Mcxoaa u3 BbllleykasaHHbIX TpeGoBaHuin, ANs NPOBEAEHUS BCEX LLUECTU UCMbITAHUI HA pernaMeHTupo-
BaHHblE BeLecTBa B cooTBeTCTBUM C IEC 62321 TpebyeTca muHuMansHasa macca obpasua 3,6 r. Ho B 3aBu-
CUMOCTK OT maTepuana MoxeT 6biTb 40 20 % noTepb B MPOLIECCE NPUrOTOBNEHNSA 06pasLoBbl (CM. pasaen 7)
nepea ucnoitaHnAMu. Moatomy macca 3,6/(1 — 0,2) = 4,4 1 MOXeT GbITb (PAKTUHECKUM MUHMMANbHLIM pas-
MepomM ofBpasua, 0TOMPaeMoro U3 Yacteii UM KOMNOHEHTOB ATA aHanuaa Ha BCE LLeCTb PernaMeHTMpPOBaHHbIX
BeLwwecTs. IHMOUTOPbI ropeHns 06bIYHO He UCMONb3YHITCA B METANNUYECKUX CMOSX, MOSTOMY Npu aHanmse
TOMbKO MeTanna MMHUMarneHbli pasMmep obpasua MoxeT ObiTb yMeHbLlueH 0 3,5/(1 —0,2) =4 4.

Mo mepe pocta konuvectBa 06pasLoB, TPEOYEMbIX AN UCMBITAHUIA, TAKKE YBENUYMBAETCS PUCK TOTO,
YTO HOMEHKIaTypa KOMMOHEHTOB He ByAeT uaeHTUYHa. KOMNOHEHTLI MOTYT NOCTYNaTh U3 PasnuYHbIX NapTuii, X
mMartepuanbl MOTYT OTNMYATbLCA, AAXKE €CNM HOMEp W/WMNU XapakTepPUCTMKM AEeTanu OCTalTCs NPEeXHUMU.
CnepoBaTenbHO, pesynbTaT aHanmsa MOXeT ObiTb OLMGOYHBIM (BbICOKME YPOBHU PErMaMeHTUPOBAaHHbIX
BELLECTB MOTYT ObITb COCPEA0TOYEHbI NULLL B HEOONbLLOM KONn4YecTse 06pasLoB) Nmbo HeybeanTenbHbIM.

OT160p 60MbLLOro KoNMMYecTBa 06pa3LOB ManbiX KOMNOHEHTOB, Kakue nokasaHbl B Tabnuue 2 n npumepe
BbLIBOZHOW pamku B Tabnuue 1, MOXeT OYeHb YCNOXHUTL NnabopaTopHbIe UCTbITaHWS U pasaenexHue. Hanpumep,
MOXHO 1M cuMTaTb Marepuan, cobpaHHbIn ANA aHanmaa, rOMOreHHbIM MaTepuanom? MaeHTUYHbI v Mcnonb3y-
emMble 00pasLbl? Kakne kpuTepum ncnonb3yrTes 4ns OLEHKM OAHOPOAHOCTU NapTUU KOMINOHEHTa?

5.7.3 BsaumocBAsb pasmepa obpasua u npegena o6HapyxeHus

B3aumMocBaA3b pasmepa obpasua u npegena oGHapyxeHus

CyuiectByeT obpaTHas 3aBUCMMOCTb Mexay pasmepom obpasua u npegenom obHapyxeHus. Mo mepe
YMEHbLLEHUS AOCTYMHOrO ANs aHanu3a marepuana npegen obHapyXeHUsl 3a4aHHOr0 BELLECTBA YBENUYU-
BaeTCcH.

Mpouecc pasgenexnns Bce Oonee yCroXHAETCA N0 Mepe YMEHbLUEHUS pasMepa KOMNOHEHTOB. OaHako
pasme? He Bcerga sfiBNAeTCs orpaHuyMsBarowum dakropoM. Hanpumep, cnoxHee pasaenuts MMC pasmepom
10 MM~, Yem BapuUCTOp pasmepom 4 MM>. U3-3a CRIOXHOCTH pasgeneHus mManbix AeTanen MOXeT oKka3aTbeCs
Mose3HbIM yKa3aTb MUHUMANBHBIN pasmep, Nocrie KOTOPOro pasaeneHue He TpebyeTcs.

KOMMOHEHTLI, pasmep KOTOPbIX MEHbLLE TAKOr0 MUHUMAMBHOTO Pa3Mepa, MOXXHO U3MENbYMTbL B MOPOLLIOK, a
NOMNYYEHHLIN B pe3ynbTarte mMarepuan aHanu3MpoBaTb Kak rOMOreHHbIN. B 9TOM cnyyae CTAHOBSATCS BaXKHbIMU
BOMPOCHI Npeaesna o6HapyXeHus, paccMoTpeHHble B Tabnuue 2. CneayeT 0TMETUTL, YTO 3aaHMEe MUHUMATb-
HOro pasmepa Ha onpeAeneHHOM YPOBHE He peLLaeT HEKOTOPbIX PyHAaMEHTaNbHbIX NpobneM, CBSI3aHHbIX
¢ oT6opom 06pa3LoB M nabopaToPHbLIMU UCTILITAHUAMMU.

B cnyuasx, korga pasaeneHuwe npoaorpkaeTcs A0 HaMMEHbLLEr0 FOMOreHHOro Marepuana, KOnm4ecTBo
marepuana, Tpebyemoe AnA aHanuia, onpefensieTcs no MUHUMaNbLHOMY Konu4yecTsy o6pasuoB, Heobxoau-
MOMY ANl KOHKPETHOro aHanUMTM4YecKoro MeToaa, KoTopoe 3aBuMCUT OT Tuna obpas3suoBbl, cnocoba NPUroToB-
neHus o6pa3uoBbl (CM. pasaen 7) u aHanuTuyeckoro Mmetoaa. Hanpumep, npu ucnbitaHuax Ha Pb B nonumepax
metoaom ICP-MS ¢ ucnonb3osaHnem Cyxoro 0305IEHUSt B KaUeCTBe npoueaypbl NpUroToBneHuss ob6pasuos
TpebyeTtca obpasey maccoii 0,2 r npu npeaene OTYETHOCTU 5 MI/Kr.

B uenom ans kaxaoro Takoro CoMeTaHua MaTpulbl, NpoLeaypbl NPUroTOBNEHMS 00pa3sLOB U aHaNUTK-
4eCcKOro MeTofa MMEETCA MUHUManbHLIA pasMmep o6pasuoB, TpebyeMblt ANA AOCTUXKEHUS ONPEAENEHHOIO
npegena ot4yeTtHocTu. 10 mMepe yMeHblueHus pasmepa obpasuoB npeaen OTYETHOCTM BO3pacTaer A0 Tex
nop, noka npu pasmepe obpasua B 0,02 r npeaen OTYETHOCTU He JOCTUTHET 50 Mr/kr. BakHO NOHATL 3aBU-
CUMOCTb MeXay pa3mepoM 00pasuos M NPeaenom OTYETHOCTM AN MaTtpuubl, cnocoGa NpUroTOBNEHMUS
06pasLoB U METOAUKMU U3MEPEHUA, UCTIONb3YEMON AN ONpeeneHnsl perfnaMmeHTUPOBaHHbIX BELLIECTB.

6.7.4 KomGuHupoBaHHbIe UCNbITAHUA pasaenaeMbix 06pasuoB

Ecnu KonMyecTBO MCNBLITYEMOro MaTepuana orpaHU4eHoO U ero CroKHO NONY4UTb B JOCTATOYHOM KOMU-
YecTBe, 0COOEHHO BAXKHO 3HATL O NPUCYTCTBUU 3a4aHHOTO PErnaMeHTUPOBAHHOIO BELLECTBA BO M3bexaHue
JIMLLIHUX UCNbITAHMIA (cM. Tabnuuy B.1). UIrHOpMpOBaHMe 3TUX NPUHLMMIOB MOXET MPUBECTU K NOXHbLIM M0M0-
XUTENbHBIM pesynbTataM. Hanpumep, MeTansbl He HYXXHO UCMbITbIBATL HA UHIMBUTOPLI ropeHus. OfHaKko
npu cbope BbIBOAOB Unu wapukos u3 MMC HebonbLuoe KONMYecTBO (DOPMOBOYHOI MacChl MOXET OCTaThCA
Ha MeTanne, npeacTaBnss coboM MCTOMHUK MHTMOUTOPA rOpeHUs. Takoe NepekpecTHoe 3arpsisHeHne npak-
TUYECKM HEN3OEXHO, U €r0 He0BX0AUMO YUUTLIBATD.
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Takum o6pasoMm, MpW UCMbITaHMKM O6PAa3LOBLI, COCTOSALLENH W3 HECKONMbKUX FOMOTEHHbIX MaTepuanos
(«koMBUHMpPOBaHHbLIN 06pa3sel»), MOXeT OblTb NONyYeH NMOMOXUTENbHbIA pe3ynbTaT aHanu3a Ha O4HO UMK
HECKOMNMbKO pernaMeHTMPOBAaHHbIX BELLECTB. Ecnu pe3ynbTaTbhl BbIpaXalTCs B MUINUIPaMMax Ha Kumo-
rpamMm Maccbl CMELLAHHOro KOMOWHWPOBAHHOTO obpasLua, OHM MOTYT OKa3aTbCA HWXE AOMYCTUMOro npe-
AenbHOro 3HavyeHus. STOT MEXaHW3M MPOUMIIIOCTPUPOBAH Ha rMNOTEeTUYeckom npumepe B Tabnuue 2. Mpu
BbIP@KEHWU KOHUEHTpauuu B obLieM KOMOBUHMPOBaHHOM 0OpasLe OHA MOXET ObiTb CYLLUECTBEHHO HUXE
Aonyctumoro ypoBHsa (Hanpumep, 1000 mr/kr), Torga kak pesynbTaTbl HA OCHOBaHUM FOMOTFEHHOro marepuana
MOTYT CYLLECTBEHHO NPEBOCXOAUTL AOMYCTUMBIN ypoBeHb. Mprumep Takon cutyaumu nokasaH B Tabnuue 2, rae
maTtepuan A COLEpPXMT 3HaYMTENbHbI YpOBEHb Pb, KOTOpbI pacTBOpeH B 06Lem konudectse Pb B cme-
LAHHOM KOMOWHMPOBAHHOM o6pa3sue. JononHUTENbHbIE NPUHUMMLI AN KOMOMHUPOBaHHbLIX 06pa3LoB Onu-
caHbl B NpunoxeHun C.

Tabnuya 2 — YpoBHU pernamMeHTUpoBaHHbIX BELLECTB B KOMBUHUpOBaHHOM obpasLie

Maccosas gons,| KoHueHTpauus | KoHueHTpaLus Pb B koMBUHUpoBaHHoOM
Marepuan % g Pub, Mf/KrL‘I HewTpe npo6e, Mr/kr P
FOMOreHHbIi MaTepuan A 25 1200 300
FoMoreHHblIi MaTepuan B 25 600 150
FoMoreHHbli maTepuan C 20 0 0
FoMoreHHblIi maTepuan D 15 0 0
FoMoreHHblIi MaTepuan E 15 40 6
Utoro anst KOMGUHUPOBAHHOW NPOGbI 100 - 456

5.7.5 HeogHopoOHbIe «rOMOreHHbIe MaTepuanbi»

CyLuecTByeT BHYTPEHHEE NPOTUBOPEYMNE B ONPeAEneHn rOMOreHHOro0 MaTepuana Ansa Tex Yacten unm
KOMMOHEHTOB, KOTOPbIE HE MOTYT ObiTb MEXaHWMYECKW Pa3AeneHbl, HO He 06naaalT 0AHOPOAHBIM XMMUYECKUM
coctaBoM. Kak Gbino ynomsiHyTo paHee, 4acTo 4ONYyCKAaeTCA roMoreHM3npoBaTh Takue obpasubl M paccmar-
pvBaThb MX B kKAYECTBE OAHOro matepuana. OgHako Tpebyetcs ropasao 6onbLue AaHHLIX O CTPYKTYpE U Ma-
Tepuanax KOMNOHEHTa ANS NOMYYEHUA NPaBUbHBIX AaHANIMTUYECKUX PE3YyNbTaToB.

Ecnun BbINONHAETCA NOATOTOBKA KOMMNOHEHTA (Hanpumep, U3MeribYeHNe B NOPOLLOK) U €10 UCTMIbITAHWE B
BMIE 0AUHOYHOro ofpasua, pe3ynbTaTtom aHanusa GyaeT cpefHuil ypoBEeHb pernaMeHTMpOBaAHHOTO BELLECTBA
no BCEW Macce UCNbiTaHHOW o6pa3ua. CrnoXXHOCTU BO3HUKAIOT, KOraa B obpas3ue OQHOBPEMEHHO UMelTCA
Kak pernaMeHTUpOBaHHas, Tak U HepernameHTUpoBaHHasi hopMa OHOro U TOrO XXe BeluecTBa. JTO Nokasa-
HO Ha pUCYHKE 2 ANSA Pe3nCTopa, KOTOPbIi HEe MOXET ObiTb MexaHUJYeCku pasfeneH u cogepxut Pb B pe-
rmaMeHTUpOBaHHON chopme (NOKpbITUE Ha ocHoBe Pb, BepxHee ceueHune) u B hopme, Ans KOTOPOI caenaHo
ucknioveHune (crekno PbO, HWxHee ceueHue).

Ans koMGuHMpoBaHHOrO 06pasLa STOro Hepa3aenAaemMoro KOMMOHEHTa HEBO3MOXHO Pa3rpaHU4uTbL pas-
TNUYHbIE UCTOYHUKKU Pb. Takum 06pa3om, HEBO3MOXHO onpeaenuTb KOHLUEHTpauun Pb B kakaom roMoreHHOM
mMarepuane nocpeacTBOM UCMbITAHUI pe3ucTopa B BuAE KOMOuHMpoBaHHOro obpasuya. 3710 cnpaseanuso B
OTHOLLEHUN HECKOSNBbKMX Pa3MepOB KOMIMOHEHTOB, KOTOPbIE HE MOTYT ObiTb MEXaHUYECKW pa3aeneHsbl.

Ecnu B OTHOLIEHUM KOMNOHEHTA AEWCTBYIOT OFPaHUYEHUS MO HECKOJIbKUM BeLLeCTBAM Ha YPOBHE TOMO-
TEHHOro Marepuana, BO3MOXHO, UCXOASA U3 KOHKPETHOTO NPUMEHEHUSI, OTAENbHbIE TOMOTEHHbIE MaTepuarnsl
crnegyet aHanu3upoBaTb MO OTAENLHOCTY, YTO HA NPAaKTUKE MOXET ObITb 3aTPYAHUTENBLHO.

UToObI CIPaBUTLCA C STUMMU TPYAHOCTAMM, HeoBxoauMO pa3pabaTbiBaTb METOAONOrUU, 0COBEHHO Npu-
HUMas BO BHUMAHUE TOT (hakT, UTO ANEKTPOTEXHUYECKUE N3AENUSI YMEHBLLAIOTCA B pasmepe, CTAHOBACH BCE
Gonee CMOXHbIMW, KOSIMYECTBO PErNTAMEHTUPOBAHHLIX BELLECTB YBENMYMBAETCH, a WX NpeaesibHo-
[ONYCTUMbIE YPOBHU CHUXAIOTCS. MeToANKU CKPUHMHIA MOTYT MCMOMNb30BaTbLCA U UCNONb3YIOTCA Ans copa
GOnbLUEro KONMYECTBa AAHHbLIX O PErflaMeHTUPOBaHHbIX BelecTBax. Takke BO3ZMOXEH aHanu3 Matepuanos
Ha MecTe B Bue NonepeqHoro ceveHus, kak Ha pucyHke 2 (cMm. IEC 62321-3-1 u IEC 62321-3-2).

OpHaKo OCTalOTCA CIOXHOCTM B pasrpaHMYeHU UCKNIOYEHHBIX U PErNaMeHTUPOBaHHbLIX hOPM OAHOTO U
TOrO XX€e BeLUecTBa.
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MokpbiTne SbPb
Ni-6apbep -

Ap-nacta -—

Ap cnoit -----
Kepamuka AKO

Crtekno PbO

Pe3ncTuBHbI cnoii

Kepamuka AKO

PucyHok 2 — lMonepeyHoe ceveHne pesvcTopa WwypuHoii 900 MKM Ha OCHOBe okcuaa cBuHUa (SMD)

5.7.6 OnpepeneHve mect oTbopa 06pas3L,0oB rOMOreHHbIX MaTepuanos

HecmMoTpsi Ha TO, YTO KOMMEPYECKME «TOMOTEeHHble» MaTepuasbl WMelT WAEHTUYHbIe (U3NKO-
XMMUYECKMe CBOICTBA, MX COCTAB He BCerga siBNseTcs MOMIHOCTbI0 04HOPOAHLIM. Ecnn macca o6pasuos,
Tpebyemas A5 UCMbITaHWii, He NpPeBbILIAET NOMOBUHLI UMEILLEACS Macchl MaTepuana, To 0T60p 06pasLoB
cnefyeT OCYWECTBNATbL B HECKONbKUX MecTax. Hanmpumep, Mecta oT6opa 06pasuoB creayeT Bblbupatb U3
pasnnuHbIX 30H, BK/OYas, N0 MeHbLUEel Mepe, OUH reoOMEeTPUUECKUil LIEHTP U KOHLbI ABYX AuaroHanei.

6 PekoMeHZauuMun no nogroToBke o6pasuoB

MeTogonormsa u npouecc ot6opa 06pasLoB ABNATCA Ypes3BblUaiHO BaKHbIMKM 3Tanamy nNpu aHanuse
Ha pernameHTMpOBaHHblE BeELECTBa B 3/IEKTPOTEXHUYECKOW npogykuun. KauecTBo pesynbTaToB aHasmsa, B
YacTHOCTW WX penpes3eHTaTMBHOCTb A5 aHanu3npyemoro obbektamsgenus, onpegensercs Hanpsamyto
npoueaypoin ot6opa o6pasuoB. Beibop meTogonormm otéopa 06pasLoB 3aBUCUT OT ONpPenensiemMoro Belle-
cTBa (onpefensiemMbix BELECTB), WX MPeAesbHO JOMYCTUMbIX YPOBHEN, NPeAnOChI/IOK, HA OCHOBaHWU KOTO-
pbIX NPUMEHSAITCA OrpaHUYeHNs, U BO3MOXHbIX WCKMOYEeHWA. [pyrMMn BaxHbIMW dhakTopamy ABNSOTCA
CNIOXHAaA CTPYKTypa 3/1EKTPOTEXHUYECKUX W3LEeNuii, Manblii pasMep WX KOMMNOHEHTOB, pa3/inuHblii COCTaB
mMaTepvasioB, BapuaLuy mexgy napTusMW, CI0OKHOCTb Len MOCTaBOK WM aHaJIMTUYECKUI METOZ, UCTbITaHWIA.
3Tu hakTopbl paccmartpusalTca 6onee Nogpo6HO B pasfene 4, ycTaHaB/IMBaOLWEM, YTO BbIOGOP MeTOA0/10-
M otbéopa ob6pasLoB onpefensetca npegnonaraemsiMy LeNamMu aHanmsa.

Obuan nTepaunoHHasa npoueaypa otéopa obpasuoB npeacTabieHa Ha pucyHke 1. MpuHuMas BO BHU-
MaHMe ee WUTepauMOHHbIA xapakTep, He CyLiecTByeT eAMHOro yHuBepcasbHOro nogxoga. Jnuo, npovssoas-
Lee oT6op 06pa3LoB, JO/HKHO ONpefenTb, Kakne 1 CKOIbKO NTepauvoHHbIX YPOBHEN pa3bopkn n pasgene-
HWS Heo6XxoAMMO A1 JOCTUMXKEHUA Leneil aHanusa. 3a Kaxaoi utepauueil cnegyet oLeHKa CTeneHn [0CTu-
XeHUs aTux uenei. MHOXecCTBO nNpuMepos B pasgene 5, npunoxeHusax A u E (Taioke cm. IEC 62321-3-1) noka-
3bIBaeT, YTO Hajnexailas MeTogonornsa otéopa o6pasyoB M paunoHasibHOe MPYMEHeHUs MEeTOAUK aHanu3a
NoMoratoT CyLLEeCTBEHHO YMEHbLINTL 06beM Tpebyembix paboT.
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Hacrosawmin craHaapT cBuaeTenbCTBYET O TOM, UTO OTOOp 06pas3suUoB AnA aHanusa Ha pernameHTupo-
BaHHbIE BELLECTBA B AMEKTPOTEXHUYECKON NPOAYKLIMUM YacCTO CMOXKEH U AaXe NPAKTUYECKN HeOCYLLECTBUM NpU
OLIEHKE CIOXHbIX AieTanei U KOMNOHEHTOB Manoro pasmepa. CnoXXHOCTW 3aKnioYaloTCs B OrpaHUYeHnn se-
LLIEeCTB Ha YPOBHE «rOMOrE€HHOr0 marepuana», KOTopbii TakuMm 06pa3oM CTAaHOBUTCH OCHOBHBLIM 311IEMEHTOM
oT6opa 06pasLoB.

Mpo6nembl BO3HUKAIOT NPU OUEHKe 06pa3sLoB, KOTOPLIE HE UMEIOT OAHOPOAHOIO COCTaBa Mo BCEMY 00b-
€My, OAIHaKO NO NPaKTUYECKUM COOBPaXKEHUAM HE MOTYT ObITb MEXaHMYECKU pa3aeneHbl (Hanpumep, pesu-
CTOp HA pUCYHKE 2). 3TOT Npumep UNNIOCTPUPYET HEAOCTaToK OnpeAerneHns roMOreHHoro marepuana. Ha
aTane, Korja JanbHeillee MeXaHM4eckoe pasfeneHne HEBO3MOXHO, OIHU TOMbKO nabopaTopHbie UcnbITa-
HUSI HE MOTYT OonpeAenuTb, COOTBETCTBYET nu obpasel, TpebOBaHMAM B OTHOLLEHUU PErniaMeHTUPOBAHHbLIX
BELLECTB HA YPOBHE rOMOre€HHOro marepuana.

Yacro npakTMyeckn HEBO3IMOXHO pa3fesiuTb U UCNLITaTb BCE FOMOrEHHbIE MaTepuansl B U3AEeNUN Unu
KOMNOHeHTe. [laxxe ecnu 310 (pU3N4eCKu BO3MOXHO, OrPaHMYEHHOE KONUMYECTBO BPEMEHU, PECYPCOB U UMEe-
IOLLErocsl Marepuana MoXeT ObITb HeAOCTAaTOYHbIM NSl 3HAYMMOTO aHanusa. Utobbl o6nerunTs 3agady me-
Togonorum otbopa o6pasLoB, HEOGX0AMMO aKKypPaTHO UCTONb30BaTb MH(POPMALMIO U3 NACNOPTOB MaTepuanos
M JaHHblE O BEPOSTHOCTU MPUCYTCTBUS PernaMeHTUPOBAHHLIX BELUECTB B ONpeAeneHHbIX Buaax marepua-
nos (cMm. Tabnuuy B.1). B 5.7 noguyepkuBaeTcs BaXXHOCTb MOHUMAHUS OTPAHUYEHWIA PAaLMOHANbHbLIX CTpaTe-
MM\ UCMbITAHUN (HaNpUMep, UCNbLITAHUN KOMOUHMPOBAHHBIX MaTEPUarnoB), YTOObI UMETb BO3MOXHOCTb NPU-
HATUA 3 ODEKTUBHBIX PELLEHNIA. STU METOAO0SOMMMN TaKKe AOSMKHbI COrNacoBbLIBATLCSA C LENsiMM aHanusa.

7 MexaHu4yeckaa NnoAroToBka o6pasua

7.1 O630p

7.1.1 O6nacTb NnpuMeHeHus

B HacTosiLeM cTaHgapTe npusoauTcs onucaHue obpabortku yacren usgenus. Obuiee onucaHne TexXHO-
NOrMIn MEXaHUYECKOTO YMEHbLUEHWUS pasMepa dNeKTPOTEXHUYECKOTO U3JEnusl, €ro y3roB UAN OTAENbHbIX
yacTei nepes NPOBEAEHMEM aHanaa ypoBHA COAEPXaHUsl pernamMmeHTMpOBaHHbIX BELLECTB.

MpumedaHune — lMonyyeHne 1 NogroToeka obpasua Ansi KOHKPETHOro aHaNnMTUYECKOro MeToAa YCTaHOBMEHb! B
Lpyrvx cTaHgapTax cepun |[EC 62321,

Ons nonyveHus obpasua, Heo6XoAUMOro A NPOBEAEHUS UCTIbITAHWIA, CrneayeT BbibpaTb OAWH UK He-
cKkonbko crnocoboB obpaboTku usgenus. Bolbop coOTBETCTBYIOLWEro cnocoba 3aBUCUT OT HEO0OXO0AUMOro
rpaHyromMeTpu4ecKkoro coctaea Ans UCMONbL3yeMOro MeToaa KOHTposs. MoryT ucnonb3oBaTbCs Takke anb-
TepHaTUBHbIE METOAbl MexaHn4eckon o6paboTku obpasua npu ycrnoBuu, YTo HEOOXOAUMBIN rPaHyNnoOMeTpu-
yeckuit cocTaB GyaeT AOCTUTHYT Be3 3arpssHEHUst UNK UckaxkeHust obpasua, cogepalluero pernameHTUupo-
BaHHble BeLLeCTBa.

7.1.2 O6ecneyeHue KayecTea

Cnepyet BblOpaTh COOTBETCTBYIOLLEe 060pyaOBaHME U NpoLeaypy 04ncTkM obpasua BCrneacTeue Toro,
YTO 3arps3HEHUe, UCnapeHme NeTy4nx KOMNOHEHTOB (HanpuMep, UCMapeHne noa Bo3aencTBuMeM Tenna), no-
Teps maTepuana B pesynbTarte BbIBpOCOB NbINK MOTYT NPUBECTU K CUCTEMHOW aHANMTUYECKON OoLnOKe.

MpuynHON 3arpsA3HEHUst MOXKET Oka3aTbCs LWNudoBanLHoe 000pyaoBaHuWeE, a Takxke noboe apyroe npu-
cnocobrneHue, KOHTakTupyloume ¢ obpasuom. Beibpae o6opyaosaHue, HEOGX0AMMO 3HATb, KAKME UMEHHO €ro
3NeMEeHTbl MOTYT MPUBECTU K 3arpsi3HEHUIO aHanusmpyemoro obpasua. Hanpumep, kobanst (Co) u BOMb-
dpam (W) MoryT BblAenaTbca U3 060pyaoBaHMA, U3roTOBIEHHOMO U3 kapbuaga sonbdpama (WC), a xpom
(Cr), Hukenb (Ni), monubaeH (Mo) u BaHaguit (V) MOTyT BblAeNATLCA U3 060PYAOBAHUSA, U3TOTOBNEHHOTO U3
Hep>kaBeloLLen cranu.

B naGopaTopHbIX yCrnoBusiXx HEOOXOAUMO A0Ka3aTb 9KCNEPUMEHTArIbHLIM NYTEM, YTO MeXxaHuyeckas
obpaboTka He NpuBeAET K 3arpsi3HEHWIO UMM NOTEpe CYLUECTBEHHOr0 KONMWYECTBA PEernameHTUPOBaHHbIX
BeLlecTB B obpasue. Kpome TOro, HE0OX0AUMO 3KCNEPUMEHTANbLHO A0Ka3aTk, YTO mpoLeaypa o4McTku obopy-
[l0BaHUsA, UCNONbL3YeMOoro Ans MexaHuyeckol o6paboTkn obpasua, NnpeaoTepaLLaeT 3arpsisHeHne uceneqy-
emMoro obpasua ocratkamu npeabiayuiero obpasua. 310 Aoka3blBaeTCsl NOCpeacTBOM 06paboTku U aHanu3a
CepTUdULMPOBAHHbIX 3TANIOHHBLIX MaTepuarnos 1 3aroToBok 40 1 nocne 06paboTkn MaTepuana ¢ CyLLeCTBEHHbIM
YPOBHEM COAEep)KaHUs pernameHTUpPOBaHHbIX BELLECTB. [puMeHeHne cepTuULUUPOBAHHBIX 9TANOHHbLIX MaTe-
puanos He aBnaOTCA 06s3aTenbHBIM. MICnonb3yemble Matepuarbl AOMKHbI UMETb M3BECTHOE CoAepXaHue
pernaMmeHTUPOBaHHbIX BELUECTB, YTOObl ONPeAenuTb, YTo MexaHU4eckue npoueccbl apobneHus/pazmansi-
BaHWSA/pE3KM He BbI3bIBAKOT 3arpsi3HEHUS UMM NOTEPU pernamMeHTUPOBAHHBLIX BeLecTB. ShdeKTUBHOCTb
npoueaypbl MexaHW4ecKon NOoAroTOBKM 06pasya MOXET HerpepbiBHO KOHTPONMPOBATLCA C MOMOLLBIO MO-
CTOSIHHOTO KOHTPOJIsi Ka4eCcTBa C NPUMEHEHMEM NMOBEPOYHbIX MaTpPUL, UM KOHTPONbHbLIX 06pasLIoB.
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7.2 Mpu6opbl, 060pyaoBaHUEe U MaTepuarbl

Tpebytotca cneayowpme npubopsbl, 060pyaoBaHUE M MaTepUarnbl:

a) LUnudpoBanbHbI Mnu pesepHbI CTAHOK C Pa3sMEPOM SIYENKN HUXKHEro CeTYaToro punbTpa U3 Hepxa-
BetoLel ctanm 4 u 1 MM UM aHanoOrMYHbIM.

b) LieHTpoGeXxHbIn CTaHOK C CUTOM M3 CTanu ¢ 25-MUKPOMETPOBLIM kapbua-sonbdpamobiM (VWC) NOKpbI-
TUEM W POTOPOM C 6-kpaTHbIM WC-nokpeiTuem (AN 04HOPOAHOrO NyacTMaccoBOro Matepuana MOXeT UcC-
nonb30BaThLCA CUTO U3 HEPXKABEIOLLENW CTanu ¢ pasMepoM s4eliku 1 mm). UToBbl UCKNIOYNTL PUCK 3arpsidHe-
HKUA BO Bpems 06paboTku, HEOOXOAUMO UCMONMb30BaTh TUTAHOBOE CUTO C Pa3MepoM f4enkn 1 MM W cTanb-
HOW/TUTAHOBOW (PUMLTPYIOLLMIA POTOP.

c) besnonactHaa gpobunbHaa MOPO3nNbHasA Kamepa KPUOreHHOro AenCTBMs ¢ aBTOHOMHbIM 6akomM LNo;
M30NUPOBAHHBIN KOXYX, PETYNSATOP CKOPOCTU, NPOrpaMMuUpyemblii TaimMep 1 3amMTHas 6nokupoBka.

d) Mukcep ans romoreHmsaumun (Hanpumep, bneHaep).

€) AHanuMTM4yeckue BeCbl C TOYHOCTLIO B3BeLwumMBaHua ao 0,0001 r.

f) LeTku (pasHbix pa3mepos).

@) bymara.

h) OBbI4HbIE HOXHULbI, HOXXHULIbI ANS PE€3KW TONCTONUCTOBOrO MeTanna.

i) AHanuMTUYecKuii CTakaH.

j) Xugkuii asot (LNo).

XKuakuini a3oT MMeeT A0CTaTOYHO BbICOKYHO NMETYYECTb U MOITOMY MOXET BbI3BaTb KUCNOPOAHOE rono-
[aHWe Ha y4acTke MCMONb30BaHMSA, 0CODEHHO €CnM AaHHbIA Y4acTOK SIBNAETCA 3akpbiThiM. Jlabopatopus
HECeT OTBETCTBEHHOCTb 3a obecneyeHne 6e30NacHOCTU BbINONHEHUS paboT M MCNONb30BAaHUE 3ALUUTHbIX
CpeaCTB BO BPEMsi KPUOTEHHOTO ApobneHus.

k) BopoHka ans nopoLuka.

I) Mepuatkun.

m) 3alUTHbIE OYKK.

n) rMonnatuneHoBasd eMKOCTb (4na ncnonb3osaHua ¢ LN,).

7.3 Mpoueaypa noaroToBKM 06pasLoB

7.3.1 PyyHas pe3ka

PyuHas pe3ska ncnonb3yeTcs Ans YepHOBOW Pe3ku U NOAroTOBKM 00pas3sLUoB K AanbHeNWeMy YMEHbLLEHUIO
pa3mepoB. Hmxe ykaszaHbl peKOMEHAYEMbIE MAKCUMAarbHbIE pasmepbl 00pasua, KOTopble 3aBuUCAT OT 000-
pyaoBaHMS, UCMNOMNb3yemMOoro Npu gancHenwen obpaboTke.

a) ONeKTPOHHbIE YacTu cucTembl: 00pasubl NpeaBapuTENbLHO pa3spesarTcs Ha Kycku 40 mMm x 40 MM €
NMOMOLLIbIO HOXHUL, ANA PE3KKM TONCTONMCTOBOrO Metanna (7.2, nepeducnexue h).

b) Metannuueckuit nnCT: o6pasubl NpeaBapuTenbHO pa3pe3atoTcsa Ha Kycku 40 MM % 40 MM C MOMOLLbIO
HOXXHUL, ANA PE3KM TONCTONMCTOBOrO Metanna (7.2, nepedncnedue h).

¢) Monumepsl: 06pa3ybl NPeaBaPUTENIbHO Pa3pe3aloTcs Ha KYCKU 5 MM X 5 MM C MOMOLLIbIO HOXHML, ANA
pe3kn TONCTONMCTOBOrO MeTanna unmn obbl4HbIX HOXHUL, (7.2, nepeyncnenmne h). C NOMOLLbIO HOXHULL TOH-
Kas nonuMepHas dponbra MOXeT pa3pe3aTtbcsl Ha HebonbLuKne Kycku (7.2, nepeuncnenue h).

7.3.2 'py6oe gpoGneHune/pasmarnbiBaHue

Mpyboe apobneHue MCnonb3yeTcs ANs yMeHbLUeHUs pa3mepoB obpasua npubnuantensHo Ao 1 MM B
anametpe. MNpu HeobxoaumocTn 06pasubl MOXKHO OXNaauTb C MOMOLLBIO XMAKOro asota (7.2, nepedncne-
Hue j). Ana opraHnyeckux o6pa3sLoB PeKOMEHAYETCA KPUOTEHHOe u3mMenbyeHue. [ns nposeaeHust KpuoreH-
HOlt 06paboTkn 06pasubl HEOOXOAUMO MOMECTUTL B MONIMITMIIEHOBYID €MKOCTb (7.2, nepevncneHne n) u
oxnagnTb C MOMOLLBIO XXMAKOro asota (7.2, nepeuncnenue j). Nogoxgats paccemBaHus xugkoro asorta (7.2,
nepeuucneHue j), a 3ateMm Bbbkaatb ewe 10 muH. Mpoussectn nsmenvyeHne obpasyoB B APOOUNbHON Ka-
Mepe (7.2, nepevncneHme ¢) ¢ MICNONbL30BaHMEM HUXKHETO CUTA U3 HEPXKABEIOLLEN CTanu C pa3mMepoM SYEnku
4 mMm. Bo Bpema apobneHus temnepatypa o6pasuoB AOMMKHA NOAAEPXKUBATLCA Ha YPOBHE < MUHYC 20 °C.
3areM He06X0AMMO akKypaTHO CMeCTU U cobpaTb BCE YacTulbl. YCTAHOBUTbL B ApOoOMNbHON kamepe (7.2,
nepeyuncneHne c) NPeaBapuTeribHO B3BELLEHHOE HXKHEE CUTO U3 HEPXKABEIOLLEH CTanu ¢ pasMepoM SAYeiku
1 MM 1 NPOM3BECTU NOBTOPHYIO 06paboTKy maTtepuana 4 MM. AKKypaTHO CMECTM M cobpaTtb BCe 4acTuubl.
Mexay yuknamu apobneHusa Heo6xoAuMO NPeayCMOTPETb NATUMUHYTHBIN NEPUOA OXIAXKAEHUS.

MpuMeyvyaHune — MeTannuueckne matepuans MOXHO U3MENbYUTb TOMBbKO A0 YacTul pa3mepom 4 MM (XOTA
npeanoyvTUTEeNbHel N3MEeNbYUTL YacTubl A0 pasmepa 1 MM).
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7.3.3 T'omoreHusauua

YcpeaHeHue/romoreHm3aums UCnonb3yeTcs Ana NpurotosneHust obpasua rpyéoro n3amenbYeHnsi B MUKCepe
nepea ero AanbHeEMWMM WU3MeNbYeHUEM LEHTPOOEXHbIM CTaHKkoM (7.2, nepeuucnenue b). Heobxogmumo
B3ATb KOHTEWHep, eMKOCTb KOTOPOro B ABa pa3a MpeBbILaeT KONMYeCTBO MOPOLUKA, NPUroTOBMEHHOro Ans
cMelmBaHus. Janee He0OX0AUMO YCTaHOBUTL Mukcep (7.2, nepeuyncneHune d) Ha CpeaHIo CKOPOCTb U ne-
peMeLumBaTh NOPOLLOK A0 MONYy4YEeHUs1 O4HOPOAHOW CMECH.

7.3.4 Menkoe gpoGneHue/pasmarnbiBaHue

Menkoe apobneHue/pasmanbiBaHue WUCNONbL3yeTcA ANsi yMeHbLUeHust obpasLoB A0 pa3mepa MeHee
1 MM B Anametpe.

Ona opraHnyecknx o6pasUoB, HE MUMEIOLMX MEeTannMyeckux YyacTen, PEeKOMEHAYETCA KPUOTEHHOE U3-
menbyeHue (7.2, nepeuncnenume c¢). HeobxoauMO BHUMATENLHO CMeauTb 3a TeM, YTOObI Xuakuin asot (7.2,
nepeyncrneHune j) He BOLLEN B NPSAMON KOHTAKT C MOPOLUKOM U He Bbl3Ban pa3bpbidrupaHue u notepu obpas-
ua (pekoMeHayeTcs UCNonNb3oBaTh, HANPUMeEp, NOMMATUNEHOBYIO EMKOCTb (7.2, nepeyvucneHue n).

MpoussecTn aanbHelillee namenb4eHue nopowka obpasya ¢ NOMOLLBIO LEeHTpobexHoro craHka (7.2,
nepeuucnexue b). Mocne 3Toro crneayet akkypaTHO NOAMECTM LIEHTPOOEXHbIN CTaHoK (7.2, nepeuqucne-
Hue b) n cobpaTk BeCb NOpoLLOK. COBPaHHBIN MOPOLLOK MOXHO NMPOCEATb ANA NOMYYEHUA FOMOTEHHON YacTh
C U3BECTHbIM AMana3oHOM pasMepoB 4acTuu,.

7.3.5 OueHb Menkoe Opob6reHUe NONIMMEPHbIX U OPraHuYeCcKUX MaTepuanoB

JaHHasa npoueaypa Mcnonb3yeTcs Ans yMeHbLieHus pasmepa obpasyos Ao 500 MkM B AvameTpe Unm
MEHbLUE.

JaHHbin cnocob 06paboTkyM HE NOAXOANT ANSA METannoB, CTEKNA UNKU aHaNOIUYHLIX TBEPABLIX U OCTPbIX
maTtepuaros.

MpumepHo oT 3 ao 10 r rpyGon Hape3ku (Kycku no 3—-5 Mm) nomewaeTcs B NpobUpKy Tak, uTobbl OHa
Obina 3anofnHeHa OT ABYX TpeTen Ao Tpex 4yerseprei. Janee HeoOGxoaumo fo6aBuThL pa3manbiBatoLLmi
CTepXeHb U 3aKkpenuTb 06a KoHLA npobupku.

Oxnaxgatb B ApoOunbHONM kamepe (7.2, nepevncrieHne C) Npu KOMHATHON TeMmnepaType Ha npoTsKe-
HUM 15 MUH, 3aMONHUB KOHTENHEP XMAKUM a30Tom (5.2, nepeuncnenune j). YcraHoBUTb Npodupky ¢ obpas-
LuamMu B 4po0OunbHyto kamepy (7.2, nepednucneHmne ¢) u 3aKpbiTb KPbILLKOW. Mpu 3TOM MOXHO A06aBUTL 0AHO
UMW HECKONBKO CUT ANA roMoreHHocTu obpasua.
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MpunoxeHue A
(cnpaBoyHoOE)

Mpumepbl NpoBeaeHUs npoueaypbl NOAroTOBKM o6pasua METO4O0M pa3beaUHEHUSA

A.1 BerynneHue

B HacTosilem npunoxxeHuu npuBeaeHa AeTanu3upoBaHHas obujas npouegypa otbopa ob6pasuos u
pasgenexuns (CM. pucyHoK A.1 1 pucyHok 1) BMECTE C HEKOTOPbIMU NMPUMEPAMMU:

- OT60p 06pasuyoB DVD-npourpbiBatens (PUCYHOK A.2);

- OT60p 06pasyos SJT-TpyOku (pucyHok A.3);

- OT60p 06pasuyos XK-Tenesusopa (pucyHok A.4);

- OT60p o6pasyos PDA-TenedoHa (pucyHok A.5);

- OT60op 06pa3yOB HACTONLHOIO BEHTUNATOPA (PUCYHOK A.6);

- OT60p 06pa3yOB KOMNOHEHTOB — TONCTOMNNEHOUYHbIN Pe3nucTop (PUCYHOK A.7);

- OT60p 06pa3yoB KOMNOHEHTOB — SMD-noTeHunoMeTp (PUCyHoOK A.8);

Mpu paccMoTpeHnn Bnok-cxem crelyeT yunTeiBaTh CreaytoLlee:

a) AHanM3 MOXeT NPOBOAUTLCS B Pa3NMYHbIX LENsiX:

- aHanM3 KOHKPETHOro MarTepuana unm B KOHKPETHOM MecTe (Hanpumep, BHYTPEHHUIA KOHTPOIb U3rOTO-
BUTENS, NpoBepKa AMCTPUOLIOTOPOM 30H SMEKTPOTEXHUYECKOrO U3AENus, B KOTOPbIX BbICOKA BEPOSATHOCTb
NPUCYTCTBUSI pernaMeHTUPOBaHHbIX BELLECTB, MPOBEAEHUE UCCIIEA0BAHUSI KOHTPOSbHBIM OPraHoM);

- CKPMHUWHT B PaMKax KOHTPOMSA Npu Npuemke ToBapa;

- HaYarbHbIN 3Tan KoMMreKkcHoro obcneaoBaHus BCel NPoayKLUK;

b) BeposATHOCTb NPUCYTCTBUSA pernameHTUPOBaHHbIX BELLECTB CM. B Tabnuue B.1;

¢) VicknioyeHnsa ans HEKOTOPLIX BELLECTB MPU HEKOTOPbIX cnocobax NpUMeHeHnsa AeWCTBYIOT TOMbKO B
pamkax 3akoHOAaTeNbCTBA OTAESIbHbIX PETMOHOB.
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M3penvelyactblysen

OnpegeneHve cTparernm

-1-a vtepauusa
Co3garb 3anac BHELLUHMX KOMMNOHEHTOB

Bo3moxHo gns
Kopnyca,
KOHHEeKTOpa U T. .

OT60p npob/pasgeneHne/pasdbopka

-1-a vtepauus

OueHka

OTCoeanHUTE KPEMEX AJIS CHATUSA KPbILLIKK

Co3paTb 3anac KOMNoHeHToB (Hanpumep, MMM, 3N1eKTPOHHbIE KOMMOHEHTbI, KOHHEKTOPBI,
Kopnyc, nepeksnoyaTenu, TpaHchopmaTopsl, 3MeKTpoaBuUraTesib, 30/IMPOBaHHbIA NPoBOA,
BUHTbI, CKOObI 1 Apyre MexaHudeckue Aetanu, nasepHslii aguog, npunoit)

CKPUHWHT MO BO3MOXHOCTM
no IEC 62321 (pa3gen 6)

He BbINO/IHEHO

OT60p nNpob/pasgeneHne/pasdbopka

3-a utepauma
MeTannmyeckune yactu -
BbIKDYTUTb UK OTpe3atb

MeTa/lNIn4yeckne 4actu A
aHanusa Ha Cr VI no IEC 62321

JanbHeliwmnin aHann3 obbema
MeTasl1a UM NOBEPXHOCTHbIX
NOKPbITWIA

OueHka

MnacTnKoBbIN KOpMyC - V3Bn1eYb KOMMNOHEHTbI 13 30H [, M3Bneub gpyrve
oTpesatb npody raoe RoHS BelecTBo 06HapyXeHo YyacTu nyTem pesku,
npyi CKPUHWHIE WIN ecnn OTKpy4MBaHUA U T. N
npegnonaraeTca BbICOKUIA PUCK
HEeCoOoTBEeTCTBYUA
Bupka - Mnactuk
aHanun3
yepHun

CkpuHuHr no IEC 62321 (pasgen 6) BbINOIHEHO
ONs onpefeneHns Heo6xoANUMoCTur KoHel,
6051ee TOYHOro aHanmaa

He BbINO/THEHO

OT160p npo6/pa3geneHne/pasbopka

- 4-9 vtepauus -

MexaHuueckoe pasgeneHue umm JanbHeiwnii 4eMOHTaX KOMMOHEHTOB, ec-
BbIGOPOYHAs XUMUYECKAs IKCTPaKLMsA, ec- 1 TpebyeTcsl, CM. NpuMep
NN BO3MOXHO KOMMOHEHTOB
[ IEC 62321 |

18

PucyHok A.2 — OT60p 06pasuos DVD-npourpbiBatesns



MOCT IEC 62321-2-2016

ONEKTPOHHBIN
Katog  Yckopsiowme n';,q M3pgenveluactbly3zen
aHofbl
OnpepeneHve cTpaterum

-1-a ntepauus
COS,anb 3arnac BHeELWHUX KOMMNOHEHTOB
dokycupyto
LW aHopg,
OTKNOHAWME
KaTyLKn

OT60p nNpob/pasgeneHve/pasbopka

-1-a ntepauus
BblgennTb yactu, He noAnexaliye CKPUHUHIY (Hanpumep, KaTywku, 6up-

K1, NnpoBoda UT. N.), U3 CTeknsHHoNn AT
CrekngHHasa /1T [pyrve vactn
OTpe3aTb NepeAHIo NaHesb OT KOHyca (Hanpvmep,
a/IMas3HoN NWol, NasepHoi peskoit 1 T. n.)
MepepHss naHesnb KoHyc

BHyTp¥ nepegHeit naHenu - cnoi BcKpoiiTe KOHyC, 0OHaXKMB 3M1EKTPOHHYIO

aNoMVHUA Had MIOMUHOOPOM - MYLUKY M 31eKTpoapl (Hanpumep, asiMasHoi
y4amTb abpasnBHbIM 06pa3om nMIoit).
ANOMUHUEBBIV CNoi Crekno naHe- CT1ekno KoHyca Opyrve
cuMTaeTcs OfHUM BHYTpPEHHME
FOMOreHHbIM yactu

maTepuasiom, NocKosib-
Ky MexaHuyeckoe
oTAefNleHne HeBO3MOX-

CTek/0 Kak cBMHel, ABNAeTCA
uckoveHvem, a apyrme RoHS
BelllecTBa He MUCMosb3yloTcsa

OnpegeneHve cTpatermm

| OT60p npob6/pasgeneHne/pasbopka

i -2 -9 ntepayms
OTaenutb Ans aHanusa (Hanpumep,

OTKPYTWUTb WM OTpe3aTb Kpenex u
OTAENNTL KaTYLUKWU, COCKOB/INTL BUPKM)

OueHka

AHanus He TpebyeTcs CkpuHuHr no IEC 62321 (pasgen 6)
ANs onpefeneHns Heo6xo4MMo-
CT 6OJiee TOUHOTO aHanmsa

3

IEC 62321

PuncyHok A.3 — OT6op obpasyoB INT
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OT160p nNpob/pasgeneHne/paszbopka
-1-a utepauus

Co3gatb 3anac KOMMNOHeHToB (Hanpumep, M, 31eKTPOHHbIE KOMMOHEHTbI, KOHHEKTOPbI, KOPMNYC, NOACTaBKa,
pamka, nepeknodaTenu, TpaHcopmatopsl, XXK-naHenb, rmokuii KOHHEKTOP XKK, namnbl No4CBETKN, U30/U-
POBaHHbI MPOBOA, BWHTLI, CKOObI U ApyrMe MexaHn4yeckue getanu, nasepHslil anoa, npunoi)

nyeHka

JKK-naHesnb 1 namnbl NOACBETKA

OT160p npob/paspenexHne/pasbopka
-2-9 UTepaunst  p----mmmmmmmmmmmmmme-

Otpenntb XKK/[, OoT namn noAcBeTKn

XKK[, - pasobpatb  Jlamnbl NOACBETKA

Ha naHesnb (Pb B -pasobpaTtb
CTEK/ISIHHOM Ha TpyoKu

cnae?), anekTpoapl, (Hg, B raze?),
KOHHEKTOpbl (onsb- pechnekTop,

TPOB UT. N KOHHEKTOPbI N T.

OueHka

OT160p nNpob/pasgeneHve/pasdbopka
-3-a utepauusa

MeTannunuyeckue yactn —Hopnyc, pamre— T IrROMNOHEHTbI =Hpyrire =T

noacrtaBka

CKPUWUHUHT N0 BO3MOXHOCTU
no IEC 62321 (pasaen 6)

MeTannunyeckve yactu -
OTKPYTUTb WX OTpe3atb
MeTaUI/IM4Yeckne 4yacTtu
ona adanmsa Ha Cr VI no
IEC 62321

[anbHeiwnin aHanms
MeTa/1/10B 1 NOBepX-
HOCTHbIX MOKPbITUIA

M3Bneyb
KOMMOHEHTbI U3 30H
MM, rge BewwecTtso

06HapyXeHo npu
CKPWHWHIE unmn ec-

OTpesaTb Npooby,
COCKOGNUTL BUpKK

Bupka - TnacTvk n, nnennonaraetcs
axanns BBICOKMIA pucK
YepHUn

CKPUHUHT ANns onpeaeneHus
HeobxogumocTn 6onee TOYHOro
aHanmsa no IEC 62321 (pa3gen 6)

MexaHnyeckoe pasgeneHve unm
Bbl60p0‘4Haﬂ XUMHU4YecKasa 3KCTpak-
uusa, ecnn BO3MOXHO

HEeHTOB

PucyHok A.4 — OT60p obpasuoB XXK-Tenesnsopa
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Jpyrve yactu
nyTem pesku,
OTKpy4MBaHus

UT. N

JanbHenmnin 1eMOHTaX KOMMNOHEHTOB,
ecnm TpebyeTcs - CM. NpPUMEpP KoMMo-
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M3penunelyactolysen

OnpegenexHne cTparteruu
-1-a ntepaunsa
Co3gaTb 3anac BHELIHNX KOMIMOHEHTOB

Bo3MOXHO [0 AeMOHTaxa AN
Kopnyca, 6VpoK, naacTuka,
YepHUn U T. n.

OT160p npob6/pasgeneHne/pasdbopka

-1-5 uTepauus OtpennTb Kopnyc (OTKpYTUTb/B3/1OMaTh) ANns
[0CTyna K BHYTPeHHUM yacTtam - M1,
KOMIMOHEHTaM, MpuUnor, KoHHeKTopam, KK/,
APYrMM N1acTUKOBLIM YacTsM

ir r r
Kopnyc Opyrve yactn [ 1 KOMMOHEHTBI

JanbHeiwmnin gemMoHTax

OueHka
CKPUHUHT ANnAa onpefeneHna mect
cofepXxaHusa BeLLecTB
no IEC 62321 (pasgen 6)

Ecnu npucyTcTBre BellecTBa 0GHApPYXeHO Wn
npeanonaraeTcs, To A/18 NOATBEPXAEHNS MOXET
noTpe6oBaThCs Aa/IbHEWLINIA AEMOHTaX

OueHka

CKPUHWHT ANsA onpeAeneHns
Heob6xogumocTu 6osiee TOYHOro aHanmsa
no IEC 62321 (pasgen 6)

OT60p npob/pasgeneHne/pasbopka
- 3-8 utepauyusa JanbHenwmii feMOHTaX KOMMNOHEHTOB
CM. MpPVMEpP KOMMOHEHTOB

PucyHok A.5 — OT60p o6pa3uos PDA/TenedoHa
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M3penve/vactblysen
OnpepeneHue cTparerun AT
1-a ut ICo3paTh 3anac BHELLUHUX KOMMOHEHTOB

BO3MOXHO 7151 OTKPbITbIX
yacTteli (HanpumMep, KpbIw-
KN 1 CUI0BOTO NPOBOAA)

OT160p npob/pasgeneHne/pasbopka

-1-9 ntepauus .
OTaennTb YacTu (OTBEPTKOM, HOXOM, Kycadkamu U T. M.), YTobbl pasobpaTtb

Ha cocTaB/sioLLyE.
CHSITb HapyXHY0 KpbILLKY, OTKPbIB JOCTYN K ABUraTesiio, BHyTPEHHel NpoBoa-
Ke, MepeknyaTensaM ut. .

Mw OTAEeNbHbIN MasHble Kabenw/nposoga [Osurarens Mepeknioyate- MeTannnuyeckme
KOMMOHEeH- naacTuk coefmHe- yactu
(BUHTBI M T. N.)
1
Ypanutb Ypanutb Ypanutb JemoHTnpoBsatb [leMOHTUpPOBaTL Otpenvtb
pesKoii peskoi n3onaumio OCHOBHblE YacTu nepeknyaTenu (OTKpPYTUTL
pe3Koi, (kopnyc, (HOXoM MT. n.), MT. N.)

cocKkabnvBaHMEM MOALUMMHKK, Bas YTOObI

PucyHok A.6 — OT60p 06pa3L0B HACTONILHOIO BEHTUAATOPA
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CKPWUHWHT BCETO KOM-
NOoHeHTa Lesinkom

Het

Bo3moXHble MCTOYHMKK Pb:
Mpnnovi - 0NOBAHHO-CBUHLOBbIV NPUMOIA.

FOCT IEC 62321-2-2016

PaccmoTtpeTb gpyrue
3/1eMeHTbl, 06HapyXeHHble ¢
MCNO/b30BaHNEM MOXOXEr0
meTofa

MOKPbLITUE KOHLEBOI 3a€/KN - ONI0BSIHHO-CBUHLIOBbI NPUMOA.

nasypb - uckNoYeHne (CBUHeL, B CTeKE).

Pe3ncTuBHbIN cnoit nog rnasypbio - UCKIKYEHNe (CBUHEL, B KepaMuke).
KoHueBas 3afenka - ucknoyeHne (CBMHEL, B CTEK/E).

Hy>HO NPOBEPUTbL TO/MILKO MOKPLITUE KOHLEBOI 3aaesku
1 NpUnoii - MOXeT oKa3aTbCA HEBO3MOXHbIM, €C/u

pa3mep KOMMNOHEHTA 04YeHb Maul

[Janee Huuero He genatb Her Oa

(HMXe [oNyCTUMOTrO YPOBHS)

HeybegutensHo

[anee Huuero He genatb
(Bbie JONYCTUMOIO YPOBHSA)

Mpunoit: yaanuTb ckanbnenem 1 noAsBeprHyTb aHanusy MeTogom

PO unT n

MoKpbITUE 3a4€NKN: MOXET ObITb BO3MOXHbLIM yAanieHne
OCTaTKOB MOKPbITUS abpa3nBHbIM cnocobom. MpoaHannsuposaTb
UCTepTbI nopollok Metoaamu VCIM unm AAC, ecnu nosyyeHo

AO0CTaTo4YHOEe KO/NMM4ecTBO Matepunana

IEC 62321 |

PucyHok A.7 — OT60p 06pa3u0B KOMNOHEHTOB — TOJICTOM/IEHOYHbI pe3ncTop
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OTpexbTe nnacTnk

CKPWHWHT LBETOBbIX OT-
nnuunii gna
onpeaeneHns NCTOYHMKA

BCKpoiiTe KOMMOHEHT,
UTO6bI OTKPbITH
BHYTPEHHWE MaTepuarbl

COMHUTENbHbIN Ocrarok
naacTuk KOMIMOHeHTa
CKPWHUHT
[anee Huyero
He fenatb
(HvXe ponycTMoro
YPOBHS)

Hey6eautenbHO Uau npeano-
naraeTcsl Uck/lYeHne

OTpe3atb BbiGpaHHble MaTepuasibl
cKanbnenem wuam HoOXoMm

CKpUHUHT meToAOM P®

[Janee Huyero
He fenatb
(BblWe AONYCTUMOTO
YPOBHSA)

Hey6eautensHo nnu npeano-
naraeTcsa Uck/lYeHune

ir

Ecnu ykasaH fanbHellumnin aHanns BHYTPEHHUX YacTei, noTpebyeTtcs
MHOro NOTEHUMOMETPOB 419 OTAENEHNS OCTAaTOYHOro KomyecTea
MaTtepuana gna aHanusa metogom WCH, AAC nT. n. 1 MOxXeT
oKas3aTbCA HEBO3MOXHbIM, €CNN B HAIMYNN MMEKOTCA TOJIbKO

KOHe4YHble nsaenua

1r
| IEC 62321 (pa3pgen 6)

PncyHok A.8 — OT6op 06pa3L0B KOMNOHEHTOB — SMD noTeHuMomeTp
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MpnnoxexHvne B
(cnpaBo4HOE)

BepoATHOCTb 06HapYy)XeHUs perfnamMeHTMPOBaHHbIX BelWwecTB B o6pasLe

B.1 BBepneHue

MHoOrmMe anekTpoTeEXHUYEecKkMe nsgenna cogepxar 60/blloe KOMYECTBO pas/iMyHbIX MaTepuanosB 1 Be-
LecTB.

VIMeHHO no3Tomy, nHdopmauns 0 NPUCYTCTBUM UM OTCYTCTBUWN pPeriameHTUPOBaHHbIX BELLECTB B KOM-
NoOHeHTax N Matepuanax 371eKTPOTeXHNYECKNX nsgenuii 6yaeT nonesHo Npu OueHke COOTBETCTBUSA, a Takke
No3BO/IMT ONTUMU3NPOBATbL NPoLeAypy NOATOTOBKM U aHann3a obpasua B COOTBETCTBUM C NPUIOXKEHUEM A.
[na noHMmaHua pykoBOACTBA MO KOPPEKTHOMY MNOMy4YeHU obpasuya v meTody U3MepeHuii Heobxoanmo
3HaTb cneaytollee:

- hyHKUMIO BellecTBa B Habope maTtepmasos;

- XMMMYECKYt0 COBMECTUMOCTb BELLleCTBa B €ro MaTpuLe;

- XMMU4Yeckne TpaHcdopmalumu, KOTOpble BO3HUKAKT B TeYeHue MoslyyeHus/M3rotoBnieHnsa BellecTsal/
Marepuana;

- Apyrve akTopsl.

[na 6onblieli 3ahhekTUBHOCTM HET HEOo6XOAMMOCTM B WCMbITAHUAX MaTepuasnoB/KOMMNOHEHTOB Ha Be-
LecTBa, KOTOpble MO UMEWLWMMCH AaHHbIM B HWX OTCYTCTBYHT, Kak, Hamnpumep, WHIMOUTOpbI ropeHus
PBB/PBDE B MeTan/In4eckux KOMMOHEHTaXx.

Kpome Toro, Ansi NpoOBEPKM Ha COOTBETCTBME MaTepuanoB/KOMMOHEHTOB, KOTOpPble C 6OMbLUEl BeposiT-
HOCTbIO coepXaT perfnameHTpoBaHHble BELLEeCTBa, NOTpebyeTcst 60/1ee YacTblilt U LUMPOKOW aHanu3.

B Ta6nuue B.1 npuBefeH nepeyeHb TUMUYHBLIX MaTepuasioB Y KOMMOHEHTOB 3/1EKTPOTEXHUYECKON npo-
OYKUUWN C yKa3aHWeM BEpPOATHOCTU NPUCYTCTBUSA B HUX LLUECTU pernamMeHTUpPOBaHHbIX BellecTB. [JaHHasa Tab-
nvuya npegcraensieT coboii nepBoe CpPeacTBO OnpefesieHns 30H, noaxoasawmx ans otéopa obpasuyos. Oa-
HaKo MOCKO/IbKY B 3/1€KTPOTEXHMYECKON OTpacnu MUCnosib3yeTcss MHOXECTBO MaTepuanoB U KOMMNOHEHTOB 1
eXe[HEBHO MNOSBAAKTCS HOBLUECTBA, AaHHas Tabnuua He MOXET CUMTATbCS MOJTHOM.

Tabnuuya Bl — BeposiTHOCTb NPUCYTCTBUS PErfTaMEHTUPOBaHHbIX BELLECTB B MaTepuasiax v KOMMOHEHTaX,
MCNOJb3yeMbIX B 3NIEKTPOTEXHUHUECKMNX U3OENAX

PernameHTnpoBaHHbIe BELLECTBA @ Konuuyectso

KOMI'IOHeHTbI/MaTepI/IaI'IbI FOMOr€HHbIX I‘IpmmeanMﬂ
ha Cd Pb Cr(V) MBB MBAS yarepmanos b

MexaHnuyeckune yactu
Pawmka - meTann 1 HeokpalueHHasn

Kopnyc - nnactuk L L L L L M 1

LHyp/kabenb nuTaHus L H H L L M >1

TONCTONNEHOUHBIV AaTUNK L H M L L M >1

TennooTsog, L L L L wn wn 1

BuHT, Wwaliba, kpenexx- metain L M M H H/n  H/N 1n>1 VHorga ¢ nokpbiTem,
Hanpumep YepHbIi 1 xen-
TbIlA Xxpomart

Crekno - 9T, meTtanno- L M H L H/n  H/N >1 Pb B cTekne mMoxeT 6bITb

CTeKNSHHbIA cnai namn UCKIOYEHNEM

®ocopecueHtHoe nokpeitve L H L L win win >1

(Hanpumep, 2/1T)

YKK-naHenb/akpaH H L H H L L >1

MnasmeHHasa naHenb/akpaH H L H H L L >1 Pb B cTekne moxeT 6bITb
UCK/IOYEHNEM

Namnbl, nogceeTka H L H M H/n W/ >1 Hp B namnax noAcBeTku
MOXET BbITb UCKOHEHNEM

MarHuTHast rofioBka L L H ™M wdn wun >1
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MpoponxeHne Tabnmubl B. 1

KoMroHeHTbIMaTe pyanbi

nn

OcHoa/namuHart M
KoHHekTop

KoHpeHcaTop - 3n1eKTponnTu-
yeckuii

KoHaeHcatop - uun
Pesuctop - Tun IMT
Pe3ucrtop - uun

fvog

MNpegoxpaHuTesnb

Mpunoii (aBTOMaTnyeckas u
pyyHas naika)

Kneli (kpacHblii 1 6enblit)

MokpbITUE KOHLEBOI 3a4e/Kn
KOMMNOHEeHTa

dopmoBaHHbIe YacTu
WHTerpanbHasa Mukpocxema
(MMC) n kopnyc BGA

Pene - ptyTHOE

Pene - anekTpomarHuTHoe
Kntou - pTyTHbI

Kntou - mexaHudeckuii
TepmocTarthl

Jatuvkn nnameHu
MonynpoBoAHVKM TenaoBMaeHNs
TpaHcopmaTop (TBC)
KomnnekTywouwune
[vcTtaHunoHHoe ynpasneHve
BHewHwuii kabenb (Hanpumep,
Scart, USB, cinch)

BHelwHee nutaHve
Matepuarnsl

Kpacka, yepHuna n nogobHble
NoKPbITUSA

Aparesvs

MonuypeTaH - rNAHUEBBIN
MonusuHunxnopug (MBX)
Ctupon, noauctupon (YMC),
ABC, nonuatuneH (N3), nonmn-
achup

Pe3uHa

Mnactukn - npoyee
Kpacutenu (Bce nnactuku) -
KpacHbIiA, OPaHXXEBbIN, XeNTbI,
pO30BbIi, 3eNeHbli

MeTtann

Crauib - npouee

Cranb - nerkoobpabaTsiBaemas
MegHbIin cnnas
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Konnyectso

TOMOreHHbIX
Pb Cr(VI) MBB MBAS yarepuanos B

>1
>1
>1

>1
>1
>1
>1
>1
1

1

1n>1

in>1
>1

>1
>1
>1
>1
>1
>1
>1
>1

>1
>1

>1

[N

1n>1

[N

MpumeyaHns

Mcnonb3ayeTca Ans Kpen-
NIEHUS] KOMMOHEHTOB

Pb B meTasinie moxet
ObITb UCK/THOYEHNEM



OkoHyvaHue mabnuupi B.1

FOCT IEC 62321-2-2016

)

PernameHTMpoBaHHbie Belectsa * | Konuuectso
KomnoHeHTbI/MaTepuans FOMOTeHHbIX Mpumevanus
Hg | Cd | Pb [Cr (V)] MBB |MBA3| yarepuanos P
AnoMUHKUEBBIN CNNas L|IL]|H L | v/n| Wn 1 Pb B MmeTanne mMoxer
ObITb UCKNIOYEHUEM
XpOMOBOE NOKpbITHE L|{LJ|L L H/n | H/n > 1
LinHkoBO€ NOKpbITUE LIH|[H] H | wn|wnn > 1
Opyrue metannuyeckue LIH]|L H | v/n | H/n >1
NOKPbITUSA
Crekno — npo4vee L{M|H| M| nn]|Hn U Pb moxeT ObITb UCKIIOYe-
HUeM
Kepamuka LIM|H L H/n | H/N U Pb moxeT ObITb ucknove-
HUem

MpumevaHne — [aHHaa Tabnuua Ucronb3yeTcs B Ka4yecTBE PYKOBOACTBA MO BbIGOPY KOMMOHEHTOB/MaTepuanon
ANS UCMbITaHWIA, KOTopble ¢ GONbLLIOA BEPOSTHOCTLIO COAEpXKAT pernaMeHTMpPOBaHHble BellecTBa. He kaxzas AeTansb,
yKasaHHas B [laHHoi Tabnuue, TpebyeT UCMBITaHWA, U He KaX[oe BELLECTBO C «BbICOKOWY» BEPOATHOCTLIO MOANEXNT
uenblTaHusaM. JononHuTenbHble ykasaHust no ctpaterun ot6opa npo6 cM. B 4.3 (Hanpumep, Tabnuua 2). OdeHb BaXHO
naeHTUULMpoBaTh Mtobble NPUMEHUMbIE UCKITIOYEHUSI A0 HaYana UcnbiTaHui, YTobbl 06ecneunTs TOUHYH0 MHTEpnpe-
TaLuWio pe3ynsTaToB aHanuaa u UCKNoYUTb Niobble U3NULLIHWE NocneayoLme UChbITaHus.

¥ | — HU3Kas BEpOSTHOCTS;

H/M — He npUMeHUMoO.

U — HeusBecTHo.

M — cpefHss BepOATHOCTb;
H — BbicoKasi BepOATHOCTb;

®) 4 — ofH roMoreHHbI MaTepuar;
> 1 — [iBa UK 6onee roMoreHHLIX MaTepuana;
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MpunoxeHune C
(cnpaBoy4Hoe)

KomGUHUpOBaHHble UCMbITaHUA U NOAroToBKa o6pasua

C.1 BBegeHue

Kak nokasaHo B 5.7.3, KOMOGMHUPOBAHHbIE UCMbITAHUA U3AENUI, COCTOALLUMX U3 HECKObKMX PasnuyHbIX
yacTei u/unu cnoes Matepuana, B HEKOTOPbIX 0OCTOATENbCTBAX MOTYT UCMOSIb30BaTLCH B KAYECTBE MeTOAA
CKPUHMHra C Lienbio MUHUMKU3aLMK KonuvecTea obpasLoB, a cneaoeaTesnibHO, U pacxogoB Ha aHanus. Cyule-
CTBYET ABa NoAX0AA:

a) BblYMCIEHNe MaKCMManbHOW KOHLEHTpauun obpasya Ha OCHOBaHUM aHanuTU4eckoro npegena obHa-
PYXXEHUS;

b) BbIMMCNEHNE MUHUMANBHOIO AHANUTUYECKOTO npegena oOHAPY)XEHUsi HA OCHOBAHUW KOHLEHTpaLum
o6pasua.

Mpu nepeom nogxoae mMakCuUMarnbHbIi YPOBEHb PErnaMeHTUPOBaHHOIO BELLECTBA B OAHOM Marepuane
KOMBUHMPOBaHHOW 06pa3sLoBbl MOXET ObITb BbIMMCIIEH, €CIIM MPY XMMWYECKOM aHanu3e Bcero KoMGuHupo-
BaHHOro obpasua nony4eH peaynbTat «He 0BHaPYKEHO».

C.2 Pac4yeT MaKCMMaribHOM KOHLIEHTpaLMKn CrioXHOro o6pasua, OCHOBaHHbIN Ha npepene
ObHapyxeHus

Mpumep 1 OCHOBAH Ha cneayLMX NPEANON0XEHUAX:

- KOMMOHEHT/4aCTb COAEPKUT YETbIpe Pa3NUYHbIX FTOMOreHHbIX MaTtepuana (o6wen maccou 18 mr);

- TONMBbKO MaTepuan ¢ caMoli ManeHbKON aoneii B coctase (matepuan A) mor Gbl cogepkaTb perfnameH-
TUpoBaHHble BewecTsa Pb un Cd;

- METOA XMMMYECKOr0 aHanu3a KOMOMHMPOBaHHbLIX 00pasuoB MMEET npeaen oOHapPYKEeHWUsi, pPaBHbIN
20 mr/kr;

- ANs1 XMAMUYECKOro aHanu3a KOMMOHEHT/HacTb Obln M3MENbYEH B NOPOLLOK (rOMOreHHbIn o6paseLy).

PesynbTaTbl «He 0BGHApYXeHO» 03Ha4aloT, YTO B KOMOMHMpOBAHHOM 06pas3sue, 0TOOpaHHON U3 KOMMOHEH-
Ta, MOXeT coaepxaTbes Ao 20 mr/kr Pb u Cd. Ucxoas u3 xyawero cnydyas (npucyTcrByioT kak Pb, Tak u Cd B
konnyectee 20 Mr/Kr), MOXXHO paccuuUTaTb MakcumanbHoe 3arpsasHeHue unu owmbky Pb u Cd (cm. Tabnuuy C.1).
Mpu MakcumanbHbIX ypoBHAX 20 mr/kr ans Pb u Cd B komOGuHUpoBaHHOM 0Bpas3Lie roMOreHHbIii Matepuan A
MOXeET cogepxatb A0 360 mr/kr Pb u Cd. ina Pb 310 3HayeHue Hke gonyctumoro npeaena 1000 mr/kr. Ho
ansa Cd makcumanbHbii gonyctumbini npeaen 100 Mr/kr MOXeT ObiTb NPEBbILLEH.

[ns AaHHOTro KOMOUHMPOBAHHOrO 06pa3sLa MOXHO CAenaTth BbiBOJ O HEOOXOAUMOCTU AanbHeLLero aHa-
nu3a Ha Cd anga onpeaeneHus ero CooTBeTCTBUA TpeGoBaHUAM.

MpumMmeyaHue — KOMBMHUPOBaHHBIE UCTILITAHUA ABNAIOTCS MULLIL METOAOM CKPUHWHIA.

Tabnuya C.1 — MakcumarnbHasa pacHeTHas KOHLUEHTpaLWs CROXHOro obpasiia, ocHoBaHHasi Ha Npegene obHapyXeHUs

Macca MpoueHT oT obuent maccel| MakcumanbHas gons Pb MakcumaneHaa gona Cd
Matepuvan ' | koM6GuHUpoBaHHoM Npo6el, | (Npu Npefene obHapyxeHusi | (npu npeaene obHapyxeHUs
Mr
% 20 mr/kr), mr/kr 20 mr/kr), mMr/kr
Marepuan A 1 6 360 360
Marepuan B 4 22 0 0
Martepuan C 5 28 0 0
Marepuan D 8 44 0 0
Wroro (cocras) 18 100 - -
CpeaHee (cocTas) - - 20 20

Mpu BTOpOM noaxoae MOXHO BbIMMCIIUTL TPeOyeMblili npeaen obHapY>XeHUs1, rapaHTUPYIOLWUi OTCYTCTBUE
pernaMeHTUpPOBaHHbIX BELWECTB B KONMIMYECTBE, NPEBLILLAIOWEM ONPEAENIEHHbIN YPOBEHb.

Ecnu BeLlecTBo MOXHO OOHapyXuUTb B CMOXHOM 00pasue, TO KOHUEHTpaumus BewwecTBa, coaepaLlero-
Csl B TOMOreHHOM marepuane A, MOXeT ObITb paccuuTaHa no cneayiowlen copmyne:
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c, - MDL x m, ,
mA
rae Cp — KOHUEHTpauus BeLeCTBa, coaepxallerocs B marepuane A, Mr/kr;
MDL — tpebyeMbliii npegen obHapyXeHust 4nsa CnoxHoro o6pasua, Mr/kr;
mc — macca cnoxHoro obpasua, Mr;
m, — macca martepuana, Mr.

C.3 Tpebyembiii npepen oGHapyXeHUA AOnNsi KOMOGMHMPOBaHHOro obpasua, ucxops
M3 npenenbHON AONYCTUMOWN KOHLIEHTpauuun

Mpumep 2 (cM. Tabnuuy C.2) OCHOBaH Ha cneayloLeM NpeanonoKeHUu:

- TOT e CINOXHbIli 06paseL], KOTOPbIA ucrnone3osanca B npumepe 1, cogepxut 1000 mr/kr cBuHUA U
100 mr/kr kagMus.

Yto6bl NpoBepuTb 3T ypoBHU Pb 1 Cd xumuyeckum aHanusom, notpebosanca Gbl METOA C nNpeaenomM
o6HapyxeHusa okono 50 mr/kr ans Pb u 5 mr/kr ana Cd, kak nokasaHo B Tabnuue C.2.

Ta6nuya C.2 — Tpebyemslit npegen o6HapyXeHWUs ANa KOMBUHUpoBaHHOTo oBpasLia, UCXOASA U3 NpedenbHol
LOMYCTUMOM KOHLieHTpaLmu

M | ot et | e | e
MaTtepuan A 1 6 1000 100
Matepuan B 4 22 0 0
Marepuan C 5 28 0 0
Martepuan D 8 44 0 0
Wroro (cocTas) 18 100 - -
CpeaHee (cocras) - - 56 56
Tpebyemsiit npeaen oOHapyxeHUs/mr/kr - - 56 56

Tpebyemsbiit npegen obHapyXeHusi Ansi CAOXHOTo o6pasya MoxeT ObiTb paccyuTaH no gopmyne:

MDL = M,
mC
rae MDL — tpebyembiii npeaen obHapyXeHust Ansi CroXxHoro obpasua, Mr/kr;
C. — MakcuManbHO AOMYCTUMAsi KOHLIEHTpaLMs BELLECTBA, COAEPKALLErocs B Matepuane A;
m, — Macca matepuana, Mr;
mec — Macca CnoXHoro obpasua, Mr.

Kpome TOoro, Heo6x0AMMO YUUTbLIBATb, YTO Npefesibl OOHAPY)XeHUS aHaMMTUYECKMX METOAOB M KOHLEH-
Tpauun pernameHTUPOBaHHbLIX BELLECTB UMEIOT AONYCTUMYIO NOTPELUHOCTL U COAEpXKaHWue pernameHTupo-
BaHHbIX BELLECTB B «FOMOr€HHOM Mmarepuane» Moxet konebatbca (cm. IEC 62321-3-1 u IEC 62321-3-2).
MoaToMy pekoMeHAYeTCA NPUMEHSATL K03 ULMEHT 3anaca Npu KOMOUHNMPOBAHHBIX UCNBITAHUAX.
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MpunnoxeHne D
(cnpaBo4HOE)

O6opypoBaHue, Heo6xoaMmMoe AN NOATOTOBKM o6pasua

Mpu oT6ope 06pasLOB NyTeM pasbopKu 1 pa3aeNieHns LUMPOKO MCNOMb3YIOTCA Ceaylowme UHCTPYMEHTbI:

- NASNbHUK; - onfeTKa ANs BbiNaiky, T. €. WHYP ANs BNUTbIBAHUSA
pacniiaBfieHHOro Npunos;

- oTBEpTKA (3N1EKTPUYECcKas); - KNHOUU-LLIECTUTPAHHUKN;

- UHCTPYMEHT NS CHATUA M30NAUMK C Kabens; - Kycauku;

- HOX CO CMEHHbIM /IE3BUEM; - naccaTuxu;

- raeyHble KIun (POXKOBbIE/HaKUAHbIE); - py4Hast nuna;

- railikoBepr, - HOXHULI;

- MOJIOTOK; - NUHUET;

- Apenb; - MNACTUKOBbIE MAKeTbl.

MpumeHeHne Tennosoro nuctoneta (pucyHok D.1) and BakyymHOro nuHueta (pucyHok D.2) nokasaHo
HUXe.

PucyHok D.1 — Tennosoi nuctonet Ona n3snedyeHns 3M1IEKTPOHHbIX KOMMNOHEHTOB
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MpunoxeHne E
(cnpaBo4HOE)

Mpumepbl pazbopkn MOGUMbHLIX TeePOHOB METOAOM pasbedUHEeHUs

E.1 O6wasn nHpopmayuns

CoToBbIli TenepOH — 3TO KOMMAKTHOE W C/MOXHOEe u3fenue, COCTOoslee M3 MHOXEeCTBa KOMMOHEHTOB
mMasioro pasmepa. lMoatomy npouegypa ot6opa ob6pasLoB Takoro WU3genus ABNSAETCA XOPOoWWUM NpuMepoM
TOro, Kak Moryt paspabarbiBaTbCs METOLO/I0MMM 0TO6opa 06pas3LoB NPaKTUYECKN A1 KaKOO0ro 3/1eKTPOTEXHUYE-
CKOro usgenus.

B npunoxeHun npviBefeHsbl cregyowme npumepsb:

- yacTnyHas pasbopka 6e3 MHCTPYMEHTOB — COTOBbIV TenedoH Tuna A,

- YyacTuyHasa pasbopka C NPUMEHeHMeM NPOCTOro UHCTPYMEHTa — COTOBbI TenedoH Tuna B;

- nonHas pasbopka — COTOBbIi TenedoH Tnna B;

- YacTn4yHoe pasfeneHve — COTOBbI TenedoH Tuna B;

- NONHOe pasfeneHvne — npumep pasfeneHns Menkux 3NeKTPOHHbLIX KOMMOHEHTOB;

- MoNHOe pasfgernieHne KOMMOHEHTa BbiBOAHOW pamkn VMC;

- NoJ/IHOe pasfenieHvie Wapukos npunos Kopnyca BGA.

E.2 YacTuyHas pasbopka 6e3 MHCTPYMEHTOB — COTOBbI TesiethoH Tuna A

PucyHok E1 — CoToBbliii TeNnethoH € 3apsaHbIM YCTPONCTBOM M KPbILLKOA 0GBEKTMBA Kavepbl

[JaHHbIli coToBbili TenedioH (prcyHok E.1) npefocTaBnseT orpaHMyeHHble BO3MOXHOCTU /1 aHaui3a B
KayecTBe KOMIM/IEKTHOrO M3Ae/NMA.

3apsigHoe YCTPOWCTBO COAEPXUT HE MEHee LLECTU OTAENbHbIX 30H, KOTOpbIe M3TOTOB/IEHbI 13 pa3fny-
HbIX MaTepuasioB, Y MOXET ObITb MNOABEPrHYTO CKPUHUHIY 6e3 pas3topku. 3afHIO KPbILLKy TeniedhoHa MOXHO
CHSATb 1 M3B/IEYb aKKyMynATop TenedioHa. ockorbKy HapyHas CTOpoHa 3adHel KpbILLKV NOKpbITa MeTast-
JIOM, ee aHa/3 (CKPUHVH) crieflyeT NpoBECTU Ha 06ENX CTOPOHaX.

Takast YacTniHas pasbopka COTOBOrO TeneddoHa SBMSETCA MpefesibHO BO3MOXHOW 6e3 MCMO/b30BaHUs WH-
CTPYMEHTOB, YKa3aHHbIX BTab/mue E1 v kak nokasaHo Ha pucyHke E.2.
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PucyHok E.2 — CoToBbIli TeNiehoH ¢ akkyMy/ISTOPOM W CHSATOM 3agHe KpbILLKOW

Ta6nunua 1— Bo3MOXHble per/laMeHTUpoBaHHbIE WM KOHTPOIMPYEMbIE BELLECTBA, COAEPXALLMECS B COTOBOM
TenedoHe

OnemeHThI, oTHocALpMecs Bbi6op

Homep o BeposATHoCTb
KoMMoHeHT/C60poyHbIv y3en Martepuasbl K persiaMeHT/poBaHHbIM nA
MpoGe| P a P npucyTcTaus 9 P Beu.l,eCTBgM ) aHgnmsa
1 MnacTrkoBasa 3a4HAA KpblLKa Monumep CpepHsas Pb, Br Cwm. 4.3
2 MnacTukoBblli kopnyc TenedgoHa  Monumep CpegfHasn Pb, Br Cwm. 4.3
3 lMnactukoBas Kpblwka Ans Monumep CpeHan Pb Cwm. 4.3
ob6bekTMBa
4 MeTannuueckuin 3axum ans Monumep Hu3kasi cr. cd Cm. 43
SIM-kapThl
5 Kpbiwka COM-nopTta Monumep CpepHsas Pb, Br Cwm. 4.3
6 [nacTtukoBas getanb kopnyca Monumep CpefHsasn Pb, Br Cwm. 4.3
7 AKKyMynisaTop CNOXHbIi Bbicokasa? (Cd, Pb, Hn) Cwm. 4.3

Mpo6bl, 0603HaYEHHbIE HA pUCYHKe E.2, MOryT 6bITb NOABEPTHYTbI CKPUHUHTY HaNPSMYyHO.
B 5.7 npvBeAeHbl YkasaHns No gasibHENLINM AEACTBUSM.

9 BeposiTHOCTb MpYCYTCTBYSI 0603HAYAET BO3MOXHOCTL O6HAPYKEHUS YKa3aHHbIX PEerfiaMeHTPOBaHHbIX BELLECTB.
B MpucyTcTBre Br (6poma) MOXET yKasblBaTb Ha MCMO/b30BaHWe perfiaMeHTMPOBaHHOrO GPOMUPOBAHHOTO MHIUGU-
Topa ropeHusl.

E.3 YacTnuHas pa3bopka c NpUMeHEeHUEeM MPOCTbIX MHCTPYMEHTOB — COTOBbIV TenedoH
Tnna B

PuicyHok E.3 — YacTnuHaa pasbopka COoTOBOro TefiedpoHa (Tvn B) HA ero OCHOBHbIE KOMMOHEHTI
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B aaHHOM npumepe onucbiBaeTcs npouecc pa3bopku Apyroro coToBoro TenedoHa ¢ UCNONb30BaHUEM
TOMNbKO MPOCTbIX MHCTPYMEHTOB, TaKUX Kak oTBepTku. CrnegyeTr o6paTUTb BHUMaHMe Ha TO, YTO Mocne pas-
BOopku TenedoHa ero 4actTu MOXHO nerko cobparb, 1 TenedoH byaer ucnpasHo paborarb.

BHauane MOXHO OTAENUTbL OCHOBHbIE YaCTU M KOMMOHEHTbI, Kak Noka3aHo Ha pucyHke E.3. B aaHHOM
crnyyae TakuMm yactamu aensoTea TET-gucnnen, knaBuatypa, HWKHAS 4acTb kopryca, ocHosHas MM, kopnyc/
pamka cornacHo Tabnuue E.2.

Tabnuya E.2 — Bo3aMOXHble pernaMeHTUpoBaHHbIe BellecTBa B OCHOBHLIX KOMMOHEHTax COTOBOro TenedoHa

Homep KOMI‘IOH(?HT/ Marepansi BepOﬂTHOCTba) ?(n:e“:ﬁ:.&zﬁ;:zgﬂaﬁ:j;ﬂ Beibop ans
npobbl | c6opoyHLIf yaen npucyTcTBUA BeLeCTBaM b) aHanusa
1 TFT-aucnnen Monumep/crekno/ CpegHsas Pb MNocne aanb-
MeTann HeWwwen pas-
6opku unn
pasgeneHus
2 |Knaeuatypa Monumep Bobicokas Cd, Hg Tpebyertca
hanbHenwas
pasbopka
3 [Hwxnas vyactb Monumep Bbicokas Cd, Br fa
Kopnyca
4 |OcranbHoM Monumep Bbicokas Cd, Br Na
Kopnyc/pamka
5 |OcHoBHbIe MMM BonbLuoe yucno Bobicokas Pb, Br, Hg Mocne paanb-
pPasnuyHbIX Matepuanos Henwen pas-
(CTEKNOBOMNOKHO, MeAb) 6opku unn
pasgeneHus
% BeposTHOCTb MPUCYTCTBUS 0G03HAYAET BO3MOXHOCTL OGHAPYKEHNS YKa3aHHBIX PerNaMeHTUPOBAHHLIX BELECTB
(cMm. Tabnumuy B.1).
&) MpucyTcTBre Br (6poma) MOXeET yKasblBaTb Ha WCMob3oBaHWeE pernaMmeHTUpoBaHHOro 6poMMpPOBaAHHOMO UHIMOU-
Topa ropeHus.

He BCe KOMMOHEHTbI COTOBOr0 TeNedoHa, Nosly4eHHbIE B pe3ynbTaTe Takoi YaCTUYHONM pasbopku, npu-
rogHbl AnA npamoro aHanusa. TFT-gucnnein u NN npeacraBnsoT coboii CNoXHbIE CTPYKTYPbI, coAepXallme
MHOXECTBO PasfMyHbIX MatepuanoB. VX KOHCTPYKUMA W pasmep 3aTpyAHAIOT NPOBEeAEHME aHanu3a mare-
puanos 0e3 pansHenwen pa3dopku/pasgeneHsa He3aBUCUMO OT UCMONb3YEMOrO METOa aHANMU3a.

OpHako ecnu NepebIM 3TANOM aHanu3a ABnAeTcA PP-CKPUHUMHT, TO OTHOCSLUMECS K perfiaMeHTUpPOBaH-
HbIM BELLECTBA, KOTOPblE NPUCYTCTBYIOT B 3TUX CAOXHbIX COOPOYHbIX Y3nax, MOryT ObiTb OGHApYXeHbI (CM.
IEC 62321-3-1).

3arem OyaeTt Heo6x0AMMO MPUHATL pelueHne O HeoOXOAUMOCTM MOATBEPXKAAIOLMX MCMbITAHWA. OB-
pasupbl 3 U 4 ABASIOTCA FOMOrEHHbIMU MaTepuanamMm, KOTopble MOryT ObiTb UCTbITaHbl HEMOCPEACTBEHHO METO-
aom Po.

OGpasel| 2 — cOOpOUHLIN y3en KnaBuaTypbl, KOTOPbI MOXET ObiTb NOABEPTHYT CKPUHUHIY HA AAHHOM
aTane, HO TaKkKe MOXET NPOUTU U ganbHENLWY0 pa3bopky.

E.4 NonHas pa36opka — CotoBbIN TenedoH Tuna B

Kak nokasaHo B nyHktax E.2 u E.3, HemHorue 4actu cotoBoro TenedoHa UMEIOT JOCTAaTOMHO NPOCTYIO KOH-
CTPYKLMIO N COCTaB AN NPAMOro, 3Ha4Mmoro ananusa. MNoutu Bce yactu TpebyioT aanbHeliweli pasbopku, Ko-
TOpas MOXET NMPUBECTU K NOTEPE UX PYHKLMOHANBHOCTMU.

B nynkte E.6 npuBegeHo onucavue nonHow pasbopku cotoBoro TenedoHa Tuna B. Ha pucyHkax E.4—
E.6 nokasan npouecc pasbopku knasuatypbl (pucyHok E.4), HmkHel yacTu kopnyca (pucyHok E.5) u marte-
pnanos ocransHOro kopnyca/pamMku (pucyHok E.6). 3tu yactu TenedoHa moryTt ObiThk Nerko pazodpaHbl npu
nOMOLLN ODOBbIYHBIX MHCTPYMEHTOB (CM. nmpunoxeHue D) ans nonyyeHus nNpakTUHeCKM OAHOKOMMNOHEHTHbIX
Marepuasnos, TakMX Kak nnacTuk unu metann. Kak n paHee soioop 00pa3sLioB MOXET OCYLLECTBAATLCA Ha OC-
HOBaHWW PYKOBOACTBA NO NPUCYTCTBMIO PErMAMEHTUPOBAHHBLIX BELLECTB B COOTBETCTBUM C Tabnuuen B.1.
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MnacTtukoBas
nnenka (1) KHonku (1)
PncyHok E.4 — MNonHas pa3bopka Knasuatypbhbl
PucyHok E.5 — MNonHasa pa3bopka HUXHeN yacTum Kopnyca
MeTasvimyeckim [mL |8
AcrepxeHb” Metasimyeckas
NpoBO/IoKa
T MnactvkoBas kpbiwka (1) T Metasyimyeckan LW, "MeTannmyeckas
KpblLLKa pamka
T MNnactvkoBas KpbiLLKa (2)
I- ! MnacTvikoBasi nyieHka
T PesuHka
PncyHok E.6 — MNMonHas pa3bopka ocTanbHOro kopnyca/pamkm
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E.5 YacTnyHoe pasgeneHune — CoToBbI TenedoH Tuna B

Ha pucynke E.7 noka3aHo yacThHyHOe pasfeneHue c6bopoynoro ysna TFT coTtosoro Tenedoha Tuna B
(pas6opka koToporo pacchorpena 8 E.3 uw E.4). 0TgpeneHue HeKOTOPHX KOWNOHEHTOB AUCNAesn, Hanpumep
kopnyca, W30AALMWM MW OunbTPa, WOKET GTb BHNOAKHEHO TONbKO paspyuanuynm cnocobon (pasgenerunen).

Togo6Huw o6pas3on yacTuyhoe pasdpfenenne 0CHOBHOA NN pgakHOro CcCoOTOBOFO TenehonHa Ha Kownmo-
HeHTH NOKasaHo Ha pHCyHKe E.8. WHCTPpPYyMeHTH, HeOoOXoAuMb A 204 Takoro pasgeneHhns, BkNoYyantT B cebs
OTBEPTKN, NaAnNbHUK N Hebonbuoh KHox (APYrue WHCTPYNEHTH yKkaszakhs B ApunoKkerun D).

Metal LW Reflective
casing LW foil Clear sheet Filter

Black insulation

N> coB

I 1 Wemble Uiaiil |

. Plastic frame
1 Keypad | | plexjble board

PucyHok E.7 — KomnoHeHTbl TFT-gucnnes cotoBoro TesiepoHa nocsie 4acTUYHOro pasaeneHus

Metal frame

Shield cam <I)

Camera .
connector |
Shieldcm (2)
. omiectoi
resistor
S1) card case
; amera
vibrator sori
s d Mcliil pring .
b car e Connedin
(removed) anOUNM

PucyHok E.8 — KoMnoHeHTbl ocHoBHOI [ coToBoro tenedoHa nocsie 4acTMYHOrO pasfgesieHuns
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E.6 lNonHoe pa3geneHne — lNpumepbl pa3gesieHnsa MesikKUX 3/1eEKTPOHHbIX KOMMNOHEHTOB

B tabnuye E.3

B 9N1eKTPOTEXHMYECKOW nNnpoayKumuun. 3T1un
AeMOHTaxa c¢c NnN.
HEeHTa C MCNONb30BaHWEM COOTBETCTBYHW W MNX WHCTPYMEHTOB (CM. npunoxeuune D).

OUMO COCPefoToOUYNTbLCSH

nokKa3aHbl

npumenpbl

Ha MaTepuanax,

BaHHble BeuwecTtBa (cm. Tabnuuya B.1).

Mpumepsl

Mep,

Hasapg).

BblBOgaMMWK,

MHTEerpanbHbl e
OueBuUOHO,

copepx

MUKpPOCXeEM bl

YTOo AaXxe KaxXywumecs NpocTbliMMU

aT MHOTO

C WapuKoBblMM

pa3nunyYHblX MaTepuanos.

CTPYKTYpbI
KOMMNOHEHTDLI

KoTOopble ¢ HanbonbLw el

BblBoOgamMu (BGA)
KOMMNOHEHTHI,

3710

MOTYT 6bITb NMOMYYEH bl

nogyepkuBaeT

n mMmatTepmanoB TUNMUYHBIX KOMMNOHEHTOB,

B Tabnuue E.3 oTpaXakwT COBpPeMeHHble M TPAaAMULWOHHO MCNONb3yeMble KOMMNOHEHTHI

He

Hanpumep pPe3ncTOpbl

npuMeHANNCH

ncnonb3yembl X

OT NnocTaBWwWMWKa NM60 Nocne ux
AHanuTnueckas O6pas3yoBa KOHKPETHOT0o MaTepuana MOXeT 6blTb oTo6paHa M3 KOMMNO-
B To XXe BpeMs HeoGXo-

BEPOSATHOCTbLI COfep>aT pernamMeHTMpo-

(Hanpwm-
HeKkoTopoe BpeMsH

C NPOBONOYHbI MU

HeO6XO,D,I/IMOCTb TWaTenbHOTO

nnaHuWpoBaHWA M pa3paboTKN MHAUBUAYANbHONW MeTOLONOIMM OTH6OpPpaAa 06pa3uOB A4N18 KaXA40ro KOMNOHEHTA.

Tabn

oy a EL3 — N

Cobopoynse
y3nu o

KOMNNOHEHTH

hwe oy

CTpykTypa

paspenerus

Lns

lecrto
0oTbopa
npoé

THNOBWX

Wans X 3NeKTPOHHSX
Boswmoxwuue
onacHue fcknonyenue

matepuand

Tun IMD
ToKpbITYe, LIBETOBO Kop, BbiBOg, Pb
N. Pesuctop  MeTanmyeckuii
KONna4vok
Vi BblBog, \  Ceapka MokpbITHe Pb, Cr6+
LiBeToBolA Kof, Pb. Cré+
(4epHnna) '
o
o
S P . Pb
3 Pesuctop Pb eIneTap:
a (cTekno)
o
Tun SMD 3alymHadA rneHka
aneKkTposa Pb
E I 3 *N -LL,
> nexpon,
] 3awutHas
Peavcrop Oovoma SalwTHas Pb nnexka: Pb
nnaeHKa
(cTexno)
neKkTpo-
NINTUYECKNIA BbiBog, Pb
[ BoBOg
——————— YrrotHeHvie
A I— MW, vepiana Mnesa (MBX) Pb
*4meee ATIOMVHVEBbIA KOPITYC
M -—  YcTpoiictBo
2 YepHuna Pb, Cré+
©
[S]
o 1
%c Yun-
X  KOHAeHca- o
Top Mpunow Pb
Tpvroi
MPPS N - Cfo_m: NETaﬂfla(%)
verara ) YepHuna Pb, Cr6+
1
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KOMNOHEHTOB

Tpoyegypa or1-
Gopa npob gna
anannsa werto-
pgow IEC 62321

Pe3ka BbIBOZOB

CockabnmeaHue

MpakTuyeckuii me-
TOJ, MeXaHN4ecKo-
ro pasgenexHus
oTCcyTCTBYET
MpakTuyecknii me-
TOJ, MeXaHN4ecko-
ro pasgeneHvs
oTcyTCTBYET
MpakTyecknin me-
TOZ, MEXaHNYecKo-
ro pasfenenvsi
oTcyTCTBYET
MpakTnyecknin me-
TOJ, MEXaHUYeckKo-
ro pasfeneHusi
oTCyTCTBYET

Peska BbIBOAOB

CockabnusaHue

MpakTnyecknin me-
TOJ, MEXaHNYECKo-
ro pasgeneHus
oTcyTcTBYET

MpakTnyecknin me-
TOJ, MEXaHNYeCcKo-
ro pasfeneHus
OTCyTCTBYET
MpakTnyecknin me-
TOJ, MEXaHNYecKo-
ro pasgeneHvsi
oTcyTcTBYET

Yenosua unuw orpanHmnye-

Hug oT6opa npob

Yuncno npob ans nonyyeHus
[0CTaTO4HON Macchl Npoobbl;
BPEMSI MPUrOTOB/IEHNS MPO6
Uuncno npob ans nonyyeHnst
[0CTaToO4HOW Macchl Npobbl;
BPEMSsi MPUroTOB/IEHNS NPO6

MepekpecTHoe 3arpsisHeEHME.
Yucno npob gns nonyyeHust
[OCTaTO4HOW Macchl Npobbl;
BPEMs MPUroToB/IEHNA NPO6
MepekpecTHoe 3arpsi3HeHME.
Uycno npob ans nonyyeHust
[0CTaTO4HOM Macchl Npoobbi;
BpPeMs NPUroToB/EHNS Npo6

[NepekpecTHoe 3arpasHeHue.
Yucno npob ans nonyyeHuns
[0CTaTO4HOW Macchbl Npobbl;
BPeMs NPUroToB/ieHNA NPo6

Uucno npob ans nonyyeHns
[0CTaTO4HON Macchl Npobbl;
BPEMSI MPUrOTOB/IEHNS NPO6

Uucno npob ans nonyyeHus
[0CTaTO4HOM Macchl Npoobbi;
BPEMSI MPUrOTOB/EHNS NPO6
Yucno npob ans nonyyeHus
[0CTaTO4HON Macchl Mpobbl;
BPEMSI MPUrOTOB/IEHNS NPO6
MepekpecTHoe 3arpsisHeHe.
Uucno npob ans nonyyeHus
[0CTaTO4HON Macchl Npobbl;
BPEMSI MPUrOTOB/IEHNS NPO6

MepekpecTHoe 3arpsi3HeHue.
Yucno npob A8 nonyyeHus
[0CTaTO4HOM Macchbl Npoobbi;
BPEMS MPUroTOB/IEHNS NPO6
MepekpecTHoe 3arpsisHeHne.
Yucno npob AN nonyveHus
[0CTaTO4HOW Macchl Npobbl;
BPeMs NPUroToB/IEHNA NPo6
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OkoH4yaHMe Tabnuubl E.3

Tpovuegypa o7-

C6opoynue Fecrto Boswoxnue
Gopa npob gns YenoBuA WAM orpakuye-

y3ny CTpykTypa oT6opa 0nacHe hcknnuenue

ahanusa nerto- Hug otb6opa npob
KOWNOHKEHTH npob haTepnandt

fouw IEC 62321
BbiBogHas MepekpecTHOe 3arpssHeHuve.

SonoToii NPOBOA POPMOBOYHAR MACCA  B1go1HASA Uucno npob Ana noayveHus
pamka A Pb Pe3ka BbIBOJOB Pob A y
pamka [OCTaTOYHOW Macchl Npobbl;
BPEeMS NPUroToB/iIEHNA NPo6
MpakTuyecknii me- TlMepekpecTHoe 3arps3HeHne.
Agresvs fns TOA, MexaHuyecko- Yucno npob Ana nonyyeHus
0 MonTaka  Mnowgaka  Mefwes UepHuna Pb, Cré+ a pob A y v
0 KprCTanna MHTka ~BogHas ro pasgeneHuns [O0CTaTOYHOW Macchl Npobbl;
kpuctanna  PaMKka oTcyTCcTBYeT BpemMs NpuroToBsieHNsa Npob
I T#n BGA I:'g;;%"")gﬁ‘aﬁﬁg'é%:;ﬂ“" Mpunoii: Pb MpakTuyeckuii Me- [epeKkpecTHoe 3arps3HeHue.
Wapuk npunos Pb (TN ¢ BbICOKOIW  TO4 MexaHu4yecko- Yucno npob Ansa nonyyveHus
TemMnepaTtypoin  ro pasgesneHus [OCTaTOYHOW Macchl Npobbl;
nnasneHuns) OTCyTCTBYET BpeMs NpuUroToBsieHns nNpo6
Yucno npob ansa nonyyeHus
Pe3ka nnu co- o
Kopnyc N6/ NBA3 [0CTaTOYHON Macchl Npoobbl;
ckabnvmBaHue
BpeMS NpUroToB/sieHMsa nNpo6
MpakTuyecknii me- [MepekpecTHOe 3arpsa3HeHne.
dukcupytowmii Pb TO4 MexaHunyecko- Ywucno npob ana nonyyeHms
A3bIYOK ro pasgeneHuns [O0CTaTOYHOW Macchl Npobbl;
oTcyTCTBYET BPEMS NPUroToB/iIEHMA NPO6
Yucno npob ana nonyyeHus
Pes3ka nnn co- o .
KoHTakt Pb [0CTaTOYHON Macchl Npoobbl;
ckabsmBaHue
BpeMs NpUroToBsieHns nNpo6
MarHuTtHoe Yucno npob gns nonyyeHus
MokpbrTHe ) Pe3ka nnn co- o ]
AnekTpos Pb Teno: Pb (kepa- [0CTaTOYHON Macchl Npoobbl;
ckabnvmBaHue
MarHur MUKa) BPEMS NPUroToB/iIEHMA NPO6
3 Uuncno npob Ansa nonyyveHus
i) h A MokpbiTHe Pb, Cr6+, Cd CockabnmBaHune [0CTaTOYHON Macchl Npoobbl;
BpeMs NpUroToBsieHns nNpo6
o o o Uuncno npob Ansa nonyyveHus
0 SawymHbii croii TTOKDOBHaS! TIeHKa 3awuTHbIN p V.U. y _
5 X cnon Pb CockabnBaHue [OCTaTOYHOW Macchl Npobbl;
& B Cu-nnexia Bpemsi NpuUroToB/ieHnss Npo6
K N3onvpyrowwas
‘iﬁ nneHka
.
10 irn MokposHas
nneHka
Uuncno npob ansa nonyyveHuns
Kpbiluka Pb, Cr6+, Cd Pe3ska OCTaTOEHOVIAMaCCbI)I/'I 006bl;
Kopnyca ' ’ A P )

BPEMS MPUroToB/IEHNA NPO6
Yuncno npob ansa nonyyeHus
Akopb Pb CockabnvsaHune [0CTaTOYHOW Macchl Npo6bl;
BpeMs NpUroToBsieHMsa Npo6
. Yuncno npob ansa nonyyveHus

HenoaBuXHbIN Peska nnn co- o
Pb [0CTaTOYHOW Macchl Npobbi;

KOHTaKT ckabnvBaHune

BpeMs NpUroToB/sieHns nNpo6
Yuncno npob ansa nonyyveHuns
Knemma Pb Peska wm co- OCTaTOEHOVIAMaCCbI)I/'I 06b!;
ckabnvBaHune A P !
BPEMS MPUroToB/iIEHNA NPo6
Yucno npob gnsa nonyyveHus
Kopnyc Pb, Cr6+, Cd CockabnuBaHue [0CTaTOYHOW Macchbl Npo6bl;
BPEMS NPUroToB/IEHMA NPO6

1SN0

HenogsuxHbIi
KoHTakT: Cd
HenogsuxHbIi
KoHTakT: Cd

E.7 MonHoe pa3geneHne kopnyca MMC ¢ BbIBOAHOW pamMKoOm

B poaHHOM noapa3jene npuBefeH nNpumep paspgeneHmsa kopnyca UM C ¢ BbIBOAHOW pamMKoOi, roe Bepo-
ATHO NnpucyTcTBue Pb B mMokpblToOlW onoBOoM (Sn) KOHUeBOW 3agpenke.

War 1— YpaneHne meTann4yecknx sbiBo4oB 13 kopnyca NMC

BblBOAgbl 6blNM yaaneHbl W3 kKopnyca (pucyHok E.9a) nyTem cpe3a MeTanNnAMuyecKuUx yacTel, BblCcTynas-
Wwunx 3a npegenb kKopnyca. NNpouyuepgypa ygaaneHnsa BbiIBOAOB 3aHANa NpubénmnantenbHo 2 4y ana 36 oTaenbHbIX

WM C, B peaynbtaTte 4yero 6bl1 NMoNy4YyeH MeTannuyeckunuin obpasey maccon 1,2 r.
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Ecnn oTpeska BbIBOAOB NMPOU3BOAUTCA OCTOPOXHO M obpasel, He OTOMPAaroTCA CAULWKOM 6/IM3KO K KOp-
nycy IMC, To cobpaHHbIli 06pasel, BbIBOLOB He JO/MKEH ObiTb 3arps3HeH gpyrumu matepuanamu. Bpems
NoAroTOBKM U ynMcno o6pasuos, HeobxoAyuMoe ANS NOJyYeHWs Macchl, AOCTATOYHOM ANs aHanv3a meTasn-
0B, AeNnaloT Takyl npouefypy pasfenieHns KOMMOHEHTa BbIBOAHON paMku OCYLLECTBMMOI B NPOMbILLIEH-
HocTu. Ha pucyHke E.9b nokasaH obpasel, BbIBOAOB NOCMe pasgeneHus.

LWar 2 — Pa3geneHne kopnyca

Ha pucyHke E.9c nokasaH kopnyc MMC nocne pasgeneHus. lMpegnonaraeTcs, YTo pasfefieHne MoxeT
ObITb BbIMNO/IHEHO TakUM 06Pa3oM, YTOObI UCKUNTL NEPEKPECTHOE 3arpsi3HEHNE COAMU APYTUX MaTepuasios.

PuvcyHok E.9a — Kopnyc VIMC PucyHok E.9b — MeTtannyeckme PuncyHok E.9¢c — Kopryc IMC
C BbIBOJHOW pamKoi BbIBOAb! MOC/NE pasfeneHuns rocne pasgeneHus

PucyHok E.9 — Pa3geneHne KOMMNOHEHTa BbIBOAHON pamku

E.8 NMonHoe pa3sgenieHne Kopnyca wWapukoBblixX BbiBOoAgoB (BGA)

E.8.1 O6was nHpopmayus

Kopnyc tunnyHoro komnoHeHta BGA COCTOUT M3 HECKO/IbKMX CMOEB pas/IMyHbIX MaTepuasioB: OCHOBbI,
3a/IMBKM, KPEMHUEBOrO KpUcTansa, CToN6MKOBbIX BbIBOAOB M3 Npunost C4, nasi/ibHOM NacTbl U LAPUKOB MPUMOSL.
Ha pucyHke E.10 nokasaH npumep kopnyca BGAflo pasgenenus.

PucyHok E.10 — Koprniyc BGA [0 pasgeneHus

E.8.2 YoaneHue wapukos npunos u3 kopnyca BGA — lMpoueaypa py4yHOro yganeHus

PucyHok E 11 — Koprnyc BGA, pasfeneHHsbili NocpeAcTBOM Npoueaypbl YAANEHNS BRYYHYHO
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LLlapukn npunos, nokasaHHble Ha pucyHkax E.10 n E.11, 6b1m oTaeneHsl OT kopnyca BGA ¢ ncnonb3osa-
HVYeMm npoueaypbl yAaneHns BPYYHYH Npy MOMOLLM OCTPOr0 MHCTPYMEHTA, NO3BOSAIOLLEr0 COCKO6MTL MM cpe-
3aTb LUAPWKM MPUMOSA C OCHOBbI. HecmMoTpsA Ha Mepbl NPefoCTOPOXHOCTU, MPEANPUHATBLIE A1 UCK/TIYEHUS
nonagaHns OCHOBbI, hloca WM Nas/IbHOW MacTbl BMECTE C OTAE/IeHHbIMU LapyvkaMu Npunosi, Npu npume-
HeHun 3Toli npouedypbl céopa LapukoB NPUNos UMeNo MecTo HECOOTBETCTBME.

HekoTopble Lapukn Npunoss MOXHO 6bl/I0 TONBKO Cpe3arb, TOrga Kak Apyrve npocTo «BbICKaKMBa/IM» U3
Kopnyca, a He 6blM cpe3aHbl Un cockobneHbl. Kak BUAHO M3 pucyHka E.11, wapuku npunos He 6blan otae-
NleHbl OT Kopryca, Takum 06pa3oMm, KOTOpbI rapaHTMpoBan 6bl, YTO Gbl/1 COBpaH TOMbKO MaTepuas LapuKoB
npunos.

PuvicyHok E.12 — Matepuan LwaprkoB npunosi, CO6paHHbI 13 kopnyca BGA
NoCcpeACcTBOM NpoLeaypb! YAa/IEHNS BPYUHYO

C u1cnonb3oBaHvem npoueaypbl yAaieHuss BPyYHYH NOTPe6oBasiocb NpUGAn3MTENbHO 2 4 ANA yaanieHus
wapukoB n3 15 kopnycoB BGA. Macca cobpaHHOro maTepuana LapvkoB Npunosi coctaBuna nuwb 1,51 u
cofepxana HekoTopoe KOMYecTBO Matepuanos /itoca, Nas/ibHOM nacTbl U OCHOBbI. TakuM o6pas3om, moTpe-
60Basiock Gbl OKO/I0 45 KoprnycoB BGA 1 0kono 6 4, 4To6bl cobpaTb 06pasel, 4OCTaTOYHON AN aHamM3a Mac-
cbl 4,4 1 B cooTBeTCTBUM € 5.7.1.

Ha pucyHke E.12 noka3aH cobpaHHblii MaTepuan wapukos npunos. OgHako obpasel, cobpaHHbIli ¢ uc-
nonb30BaHMeM Takoli npoueaypbl yaaneHus BPYYHYHD, HE MOl paccMaTpuBaTbCA Kak «rOMOFeHHbI» maTte-
pvan LWapuKoB MpuUnosi, NOCKOJSIbKY OH COAepXan Apyrme marepuasbl (Takue kak dontoc, dpparMeHTbl OCHO-
Bbl), NOJly4YeHHble BXOAe MNpoueypbl pasfeneHus.

E.8.3 YpaneHune wapukos npunosa u3 kopnyca BGA — lNpouenypa cpesa Wwapukos npunos

Mocko/bKy C MCMO/b30BaHNEM MPOLeAypbl YA/IEHNS BPYUHYHO HE yAasiochk NOMY4YnUTb FOMOreHHbI obpa-
3eL, LapyKoB MpUnosi, BO3HWKA HEOOXOAMMOCTb B PYrOM MeToAe yAasleHUs LLapuKoB MPUost, a UMEHHO B Me-
ToAe MPoYHOCTU Ha cpes [8] uin npouenype cpesa wapukos npunos JEDEC JESD22-B117. HecmoTps Ha To,
yto ctaHgapT JEDEC 6bin paspaboTtaH He 4N yAa/IeHUa Wapukos NpUnos C Leflbio aHannsa martepuana, oH
npeAcTaBnseT coboil NPOMBbILLEHHYIO MPoLeaypy, UCMONb3yeMyl HeKOTOpbIMW KOMMaHusMK B nabopato-
pusx KoHTpons kayectBa (KK).

PucyHok E.13 — YaaneHve Lwapukos npunost kopryca BGA nocpecTtsom npoueypb! cpesa Lapukos

Kak n npexae ans nosyyeHuss maccbl obpasua, AOCTaTOUYHOW Ans aHanusa, notpebosasioch 6bl Npumep-
HO 45 kopnycoB BGA, 4To 03Ha4yaeT Nnpuban3nTensHo 6 4 418 NpurotToBneHns obpasua.

Kak B1ngHo u3 pucyHka E.13, meTof cpesa LiapvKoB MpUMost Takke CTan NpPUUMHON 3arpsa3HeHus u3-3a co-
ckabnueBaHns NasnbHOIO pesucTa BMecTe C MaTepuasioM LUapvKOB MPUMOSA B HEKOTOPbIX MecTax. TeM He
MeHee, BeNnyuHa 3arpA3HeHus npu NpuMeHeHuy npoueaypbl cpesa WapukoB npunos 6biia CylwecTBeHHO
MeHbLUEl N0 CPaBHEHUIO C BEIMUYMHOW 3arpsi3HEHMS MPW UCMOMb30BaHUM MPOoLeaypbl YAANEHNUS BPYUHYH.
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Electrotechnical products — Determination of restricted substances —
Sampling procedure — Guidelines

(Mpoaykuusa anekTpoTexHuyeckas. OnpegeneHme pernaMeHTUpPOBaHHbLIX
BewecTs. Mpoueanypa ot6opa o6pasuoB. PykoBoACTBO)

Sample preparation for measurement of mercury level in fluorescent
lamps

(MogrotoBka 06pa3LoB ANA U3MEPEHUs YPOBHA PTYTU B NMIOMUHECLIEHT-
HbIX naMnax)

Guidance for evaluation of products with respect to substanceuse re-
strictions in electrical and electronic products

(PykoBOACTBO NO OLEHKE MPOAYKLUUU OTHOCUTENbHO OrpaHW4EHUn UcC-
Nnonb30BaHNSA BELLECTB B SMEKTPUHECKUX U SNEKTPOHHBIX U3AENUAX)

Standardization of environmental aspects — Glossary of terms
(CrangapTtusauusi B o6nactu okpyxarwlen cpeabl OTHOCUTENbHO Snek-
TPUYECKUX M 3NEKTPOHHbLIX TOBApOB U cucTem. noccapuii TEpMUHOB)

Determination of certain substances in electrotechnical products — Part 6:
Determination of polybrominated biphenyls and polybrominated diphenyl
ethers in polymers and electronics by GC-MS, IAMS and HPLC-UV
(OnpegeneHne HEKOTOPLIX BELUECTB B SNEKTPOTEXHUYECKUX U3OENUNAX.
Yactb 6. OnpeaeneHne ypoBHSA nonudpombudeHunos m nonmbpomMmpo-
BaHHbIX AUGEHUNOBLIX 3PUPOB B NOAMMEPAX U NMEKTPOHMKE METOAAMM
GC-MS, IAMS u HPLC-UV)

Determination of certain substances in electrotechnical products —
Part 7-1: Determination of the presence of hexavalent chromium (Cr(Vl))
in colourless and coloured corrosion-protected coatings on metals by the
colorimetric method

(OnpepeneHne HEKOTOPbIX BELLUECTB B 3MEKTPOTEXHUYECKUX WU3OENUsX.
Yacte 7-1. OnpeaeneHne ypoBHsI LuecTuBaneHTHoro xpoma (Cr(Vl)) B
HEOKPALUEeHHbIX U OKpaLLUEeHHbIX aHTMKOPPOSMVIHbIX NOKPLITUAX METANNOB
KONOpUMETPUYECKUM METOA0M)

Determination of certain substances in electrotechnical products —
Part 7-2: Determination of hexavalent chromium (Cr(VI)) in polymers and
electronics by the colorimetric method

(OnpeneneHue HEKOTOPbLIX BELUECTB B 3MEKTPOTEXHUYECKUX W3JenusiX.
Yactb 7-2. OnpepeneHue ypoBHS LuecTuBaneHtHoro xpoma (Cr(Vl)) B
nonuMepax u MEKTPOHNKE KONIOPUMETPUYECKMM METOI0M)

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

(TexHonorna NOBEPXHOCTHOrO MOHTaxa. MeToabl UCMbITAHUWA MasHbIX
COEMHEHUI NOBEPXHOCTHOTO MOHTaXa Ha JONTOBEYHOCTb M BO3AeW-
CTBUE OKpYyXatoLlen cpeabl. YacTtb 1-2. cnbiTaHne NPOYHOCTU HA CABMI)

Solder ball shear procedure
(Mpoueaypa cpesa LWapMKOBOro BbIBOAA)
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JonosnHuTenbHbIE UCTOYHUKU, HE NPOLUTUPOBAHHBbIE NO TEKCTY

ISO/IEC Guide 99:2007

IEC/TS 62239:2008

International vocabulary of metrology — Basic and general concepts and as-
sociated terms (VIM)

(Me>xxayHapoaHbin cnoBapb N0 MeTponorun. OCHOBHbIE U 06LUME NOHATUS U
cooTBeTcTBYIOWME TepMuHbl (VIM))

Process management for avionics — Preparation of an electronic

(YnpaBneHue npousBoACTBOM aBWaLMOHHON PaauOINEKTPOHUKK. MoaroTos-
Ka nnaHa ynpasneHusi 3NeKTPOHHbIMU KOMMOHEHTaMM)
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MpunoxeHue O.A

(cnpaBoy4Hoe)

CBeaeHnsA 0 COOTBETCTBUMU MeXrocygapCTtBeHHbIX CTAaHAAPTOB
CCbITO4YHbIM MeXAYHapOAHbIM CTaHAApTamM

Tabnuya OA1 — CeBefeHus O COOTBETCTBUM MEXroCyAapCTBEHHbIX CTaHAapTOB CCHINOYHBIM MeXAyHapoAHbLIM

CTaHjapTam

OBbo3Ha4yeHne N HaMMeHoBaHune
MEeXAYHapOAHOro cTaHaapTa

CTeneHb
COOTBETCTBUSA

O6o3HayeHVe U HauMeHoBaHue
rocynapcTBEHHOro cTaHgapTa

IEC 62321-1:2013 OnpegeneHne HEKOTO-
PbIX BELLUECTB B 3MEKTPOTEXHUYECKUX U3ge-
nusx. Yacte 1. BeeaeHune n 063op

IDT

[OCT IEC 62321-1-2016 OnpeaeneHue HeKo-
TOpbIX BELUECTB B INEKTPOTEXHUYECKUX U3ae-
nusx. Yacte 1. BeegeHune n 0630p

IEC 62321-3-1:2013 OnpegeneHue HeEKOTO-
PbIX BELLUECTB B 3MEKTPOTEXHUYECKUX U3ae-
nuax. Yactb 3-1. CKpUHUHT. AHanuM3 ceuHua,
pTyTH, Kagmus, obuero xpoma u obuiero
Opoma MeToAOM PEHTreHO(NyopecLeHTHON
CNEKTPOMETPUU

IDT

[OCT IEC 62321-3-1-2016 OnpeaeneHue He-
KOTOPbIX BELLUECTB B IMNEKTPOTEXHUYECKUX U3-
aenusax. Yactb 3-1. CKPpUHUHT. AHanu3 CBUH-
ua, pTtytu, kaamus, obuiero xpoma u obero
6poma METOOOM pPEHTreHOhNyOpeCUEHTHON
CNEKTPOMETPUN

IEC 62321-3-2:2013 OnpeaeneHne HeKoTo-
pbIX BELLECTB B 3MEKTPOTEXHUYECKUX U3ae-
nuax. Yactb 3-2. CKpuHuur. Onpegenexnune
obLero 6poma B NoNMMeEpPax n aNeKTPOHUKE
NOCPEeACTBOM CXWUraHWA W MOCMeayioLero
aHanusa MeToaoM WMOHHOW Xxpomarorpaduu
NPOAYKTOB CropaHus

IDT

FOCT IEC 62321-3-2-2016 OnpeaeneHue He-
KOTOPbIX BELECTB B INEKTPOTEXHUYECKUX U3-
aenuax. Yactb 3-2. CkpuHuHr. Onpeaenexue
obwero 6poma B MonNUMepax U 3NEKTPOHUKE
NOCPEACTBOM CXUraHUs U MOCNeAyIoWero
aHanusa MeToAOM WOHHOW Xxpomartorpadum
NPOAYKTOB CropaHusi

IEC 62321-4:2013 OnpeaeneHne HEKOTOPbIX
BELUECTB B SMIEKTPOTEXHUYECKUX U3AENUAX.
YacTb 4. OnpeaeneHne pTyTu B nonuMepax,
MeTannax U  9NIeKTPOHUKE  MeToAaMu
CV-AAS, CV-AFS, ICP-OES u ICP-MS

IDT

FOCT IEC 62321-4-2016 OnpeneneHue Heko-
TOPbIX BELWECTB B 3M1EKTPOTEXHUYECKUX U3fae-
nuax. Yacre 4. OnpeaeneHvwe prytm B Nonu-
Mepax, MeTannax U 3NeKTPOHWKE MeToAaMM
CV-AAS, CV-AFS, ICP-OES u ICP-MS

IEC 62321-4:2013 OnpeaeneHue HEKOTO-
PbIX BELIECTB B ANEKTPOTEXHUYECKUX U3ge-
nuax. Yactb 5. OnpepeneHne kagmus,
CBMHLA U XpOMa B MONUMEpPAaXxX U 3NEKTPOHU-
Ke, a TaKke kagMusi U CBUHUA B MeTannax
Mmetoaamu AAS, AFS, ICP-OES n ICP-MS

IDT

FOCT IEC 62321-4-2016 OnpeaeneHue HeKo-
TOPbIX BELUECTB B 3NEKTPOTEXHUYECKUX U3fe-
nuax. Yactb 5. OnpegeneHune kagamusi, CBMHLA
1 XpOMa B NONUMEPax u 3NEeKTPOHMKE, a TaKkke
KagMuAa U CBUHUA B MeTannax metoaamm AAS,
AFS, ICP-OES u ICP-MS
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