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Mpepgucnosune

1MNOArOTOBJIEH ®enepasbHbIM rOCyAapCTBEHHbIM YHUTAPHBLIM Npeanpusatuem «Hay4vHo-uccnegosa-
TENbCKNIA UHCTUTYT cTaHAapTu3auum u yHudmkauum» (®ryrn «HUNCY») coemecTHo ¢ O6LecTBom C orpa-
HVYEHHOW OTBETCTBEHHOCTbIO «®PnyopecueHTHble MHOopPMaLoHHble TexHonornm» (000 «®NTYPUHTEK»)
(B yacTn nogrotoBku npunoxeHus [A) Ha ocHOBe COGCTBEHHOrO NepeBofa Ha PYCCKW A3bIK aHrN0A3bIYHOWA
Bepcuu ctaHgapTa, ykasaHHoOro B nyHkTe 4

2 BHECEH TexHuyeckumu komuTeTamu no craHgaptusaumm TK 124 «CpepctBa v meTofbl MPOTUBO-
fenctBua danbcudmkaumam n konTpadakty» n TK 355 «TexHonorum aBTomaTnyeckol naeHTudmkaummn v
cbopa faHHbIX»

3 YTBEPX/IEH U BBEJIEH B JIEVICTBVE [Mpukasom ®efepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynumpoBaHunto 1 metposornu oT 30 Hos6ps 2016 r. Np 1870-cr

4 HacToawmii ctaHaapT ugeHtTuyeH ctaHgapty SAE AS9132:2015 «TpeboBaHus K kayecTBy CMBO/OB
Data Matrix gns mapkupoBaHus nsgenuii» (SAE AS9132:2015 «Data Matrix quality requirements for parts
marking». IDT).

HanmeHoBaHMe HacTosilero craHgapta W3MEHEHO OTHOCWUTEe/NIbHO HauMeHoBaHusa craHgapTa SAE
AS9132:2015 ansa npuBefeHns B cootBeTcTBre ¢ FOCT P 1.5—2012 (nyHKT 3.5) 1 4N yBA3KU C HAMMEHOBa-
HUAMW. MPUHATBIMW B CYLLECTBYIOLLEM KOMMIEKCe HauMOHasIbHbIX cTaHAapToB Poccuiickoin degepauun.

Mpy NnpYMeHeHUn HacTosWwero ctaHJapTa peKoMeHAyeTCsl UCNOo/b30BaTh BMECTO CCbIIOYHbIX MEXAy-
HapOoAHbIX CTaHAAPTOB COOTBETCTBYHOLME UM HaLMOHasIbHbIE CTaH4apTbl, CBEAEHUSA O KOTOPbLIX NpuBefeHb! B
[OMOJTHUTENIbHOM MNPUIoXeHun 16

5 BBEJEH BINEPBbIE

MpaBuna npuMeHeHNss HaCTOALWEro cTaHjgapTa ycTaHoB/EeHbl B cTaTbe 26 ®efopanblioro 3akoHa
0T 29 utoHA 2015 r. Ne 162-9®3 «O cTaHgapTusauum B Poccuiickoih ®efepauyun». VMiHgopmauns 06 n3-
MEHEHMAX K HacToALeMYy CTaHAap Ty Ny6nkyeTca B eXerogHom (No cocTOoAHUI0 Ha 1sHBaps TekyLero
roga) nHopmaumoTIOM ykasaTene «HaunoHanbHble CTaHAapThi», a ouunanbHblii TEKCT U3MEHEHUN
M NonpaBoK — B eXeMeCAYHOM WH(POpPMaLMOHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
nepecmMoTpa (3amMeHbl) UM OTMeHbl HaCTOALLEero cTaHjapTa cooTBeTCTBYylLLee yBegoMneHne bygeT
ony6/nKoBaHO B GawmkalilleM BbIMyCKe €XeMeCs4YHOro MHopmaunoHHOro ykasaTens «HaunwoHanbHble
cTaHgapTbi». CooTBeTCTBYLWasA nHpopmauns, ysefoMneHe 1 TEKCTbl pasMeLlalnTCcsa TakKke B UH-
dhopMaLMOoHHO cucTeme obLLero nob3oBaHNa — Ha ouuransHoM caliTe degepanbHOro areHTCcTBa Mo
TexXHU4YeckoMy perynmpoBaHuio 1 MeTposiorun B ceTun MIHTepHeT (vmw.gost.nj)

© CraHgapTuHdopm. 2016

HacTosAwwit ctaHaapT He MOXeT GbITb MOTHOCTBIO U/IM YaCTUYHO BOCMPOU3BEAEH, TUPAXNPOBAH U pac-
NPOCTPaHEH B KAUECTBE OULMANBHOMO N3aaHus 6e3 paspelleHust defepasibHOro areHTCTea no TexXHMYecko-
My PerynvpoBaHuio 1 MeTposiorum
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BesepeHune

KayecTBo cobupaembix 1 npegHasHavyeHHbIX 419 06MeHa Mexay y4acTHUKaMun peannsauum XU3HeHHo-
ro uMKIa n3gennin faHHbIX MOXeT OblTb CYLLLeCTBEHHO NOBbILLIEHO NPW UCMNOJIb30BAHUN TEXHONOMMN LWTPUXOBO-
ro KOANPOBAHUA C NMPUMEHEHNEM CUMBOJIMKM MATPUYHOTO LITPUXOBOro Koga Data Matrix, CUMBOJ/IbI KOTOPOrO
HaHOCATCA B BUAE MApKWPOBKM Ha NPOMbILLIEHHbIE U3AENUs MeToAamu NPAMOro MapkupoBaHusa U3genuii.

Hactoswwii cTaHAapT NOArOTOBMIEH C Lesbio o6ecnevyeHns Heob6Xo4MMOro kadecTsa MapKupoBKU npu
HaHeceHVN Ha NPOMbILL/IEHHbIE U3eNna CUMBOJIOB LUTPUXOBOro koga Data Matrix MHTPY3MBHbIMKU MeTofamu
MapkMpoBaHusa. onoxeHus ctaHgapTa AOMOMHAKT pekoMeHjauuy no ctaHgaptusauyum P 50.1.081—2012
«MHhopMaUVOHHbIe TeXHONOrMKN. TEeXHONOMMN aBTOMaTUYeCcKon ngeHTudukaumm n cbopa faHHbIX. PekomeH-
Jauuy no npsiMomy mapkuposaxuio nsgenuii (MMN)» n P 50.1.085—2013 «HopMaLMOHHbIE TEXHOMIOMUM.
TexHonornn aBTomaTuYeckoi ngeHtTudunkaumm n céopa gaHHbix. PekomeHgaumm no KOHTPOSO KavyecTsa npu
npsiMOM MapkupoBaHun mngenuii (MMIN)».

B HacToslleM cTaHgapTe B AOMOSIHEHWE K ayTEHTUYHOMY TEKCTY MexAyHapofHoro ctaHfapta SAE
AS9132:2015 BknyeHo npunoxeHue A, copepxaliee o6live CBeAeHUS O UIToy4apHOM MapKupoBaHun
n3genuii cumeonamm WTpMxosoro koga Data Matrix ¢ npMeHeHrem NIOMUHECLEHTHOTO cocTasBa U PeKOMEH-
Jauuy No KOHTPO/O KayecTBa MapKMpOBKW, a Takke npunoxeHue [B ¢ Tabnuueil coOOTBETCTBUA MeXAyHa-
POAHBIX U HALMOHA/bHbIX CTaHAapTOB.

CrtaHgapT MOXeT 6biTb UCNOMBb30BaH A/15 KOHTPO/A KayecTBa MapKMpPOBKM NPOMbILLIIEHHOW NPoAyKLun
13 MeTas/I0B 1 CNaBoB, B TOM YMC/E B CUCTEME 3aluThl OT dhanbcudmkaLnii n koHTpadakra.
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HALUWOHANBbHBIN CTAHOLAPT POCCUMNCKOW SGEALEPALUMN

NHpopMaLUOHHbIE TEXHOMNOMMU.
TexHonorMm aBToMaTuyeckoit ngeHTudukauum u c6opa gaHHbIx

NMPAMOE MAPKNPOBAHWVE M3,ﬂEﬂMI7I
TpeboBaHusa Kk kKayecTBy cuMBO10B Data Matrix, NONy4YeHHbIX UHTPY3WBHLIM MapknpoBaHWeM

Information technologies. Automatic identification and data capture techniques.
Direct parts marking. Data Matrix quality requirements for parts intrusive marking

[Nata BBegeHns — 2017—05—01

1 06nactb NpUMeEHeHNA

CraHfapT ycTaHaBNnBaeT efiviHble TEXHUYeCcKMe TpeboBaHNa K TEXHOMNOMMAM MapkuposaHus n Tpebosa-
HMA K Ka4eCTBY HaHECEHWS MapKMpOBKV MeTannyecknx usgenuii, NpuMeHsemMbiX B a3pOKOCMUYecKoi, 060-
POHHOW 1 APYrMX OTPaCNAX MPOMBbILLIEHHOCTA'* 1 NCNONB3YIOLWUX CUMBOJIMKY UTPUXOBOTroO Koga Data Matrix.
OcHoBHble TpebosaHusa k cuMmBonuke onpegensetr MCO/M3K 16022 (koAvpoBaHNe 3HAKOB faHHbIX, npasuna
ncnpaBfieHnss oWwnboK, anroputM AekoaupoBaHusa U T. 4.). NMoMmumo Tpe6oBaHuii WICO/M3K16022. ngeHTn-
dvkauma n3genus ¢ NpYMeHeHneM CUMBOUKN TPebyeT BbINOHEHNA NePeUnNCNeHHbIX HUXe TpebosaHui Ans
obecneyeHunss cUNTbIBAHUSA CUMBOJIA 3/IEKTPOHHLIMU CpeAcTBaMU.

HacToswwii ctaHAapT pacnpocTpaHsaeTca Ha ciegylowme npoueccsl MapkupoBaHus:

- urnoygapHoe HaHeceHue,;

- HaHeceHwue nasepom;

- 3/IEKTPOXMMUYECKOE TpaBs/ieHne.

Mpy HEO6XOAMMOCTY MOTYT 6bITb BK/IHOYEHbI ApYyrue NpoLecchl MapkMpoBaHus.

OTOT cTaHAapT He pacnpoCcTpPaHAETCs Ha KOAUPYEMYIO B MapKUPOBKe MHbopMaLuio.

Ecnv nHoe He onpefeneHo B KOHTPaKTHLIX COrMalleHunsx, To MectonosnoxeHve cumeona Data Matrix B
cocTaBe Mapk1pOoBKM OnpejensieT opraHnsauns, OTBEeTCTBEHHasn 3a pa3paboTky Mapkupyemoro nsgenvs. Pas-
MelleHe CMMBO/Ia JO/MKHO obecneynsaTb ONTUMa/IbHOE OCBELLLEHNE A1 HAAEXHOCTU CUYUTbIBAHUS.

2 HopmaTtuBHbIe CCbl1KK

B HacToALlem cTaHfapTe UCMob30BaHbl HOPMAaTVBHbIE CCbISIKM Ha cneayioLine cTaHAapTbl:

ISO/IEC 16022 Information technology — Automatic identification and data capture techniques — Data
Matrix bar code symbology specification (MHcbopmaunoHHaa TexHonorua. ABTomaTudeckas ngeHtudukauns
1 MeToabl cbopa gaHHbIX. Cneuudmkaums cumsonvkn Data Matrix)

1* Bk/loUaoT BCe OTPaCc/y MALIMHOCTPOEHNWS,, B TOM YUC/E 3NEKTPOHHYIO NPOMbILLIEHHOCTb, & TaKkke MeTannyp-
TVt0. MPOM3BOACTBO 060PYOBaHNS U apMaTypbl /151 3/IEKTPOIHEPrETVKYN, HedTenepepabaTbiBatoLLeli, XMMUYECKoi npo-
MbILLNIEHHOCTU. A06bI4M NOME3HbIX UCKONAEMbIX, NMPOU3BOACTBO METANIOKOHCTPYKLUUIA N apMaTypbl NPOMBbILLIEHHOCTH
CTPOUTE/bHBIX MaTepUasioB, a Takke Apyrue oTpac/y NPOMbILIEHHOCTU, NPOU3BOASLLME NPOAYKLMIO U3 METasIoB U
CMNNaBoB.

M3gaHue ouymnansHoe
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SAE AS9102 Aerospace First Article Inspection Requirement (TpeboBaH/s K KOHTPO/IKO NEPBOro n3ge-
1A NPoAYKUMM aBUaLMOHHO-KOCMUYECKOr0 Ha3HauYeHNs)

B cnyyae npoTvBOpeumnii Tpe6oBaHMn HACTOSILLEro cTaHhapTa U CCbIIOYHbIX LOKYMEHTOB, npeanouTe-
Hue cnepgyeT oTAaBaTb TPe60BAaHUAM HACTOSLLEro cTaHAapTa.

3 Tpeb6oBaHUA K Mapknposke

3.1 O6uwue TpeboBaHuA

a) CTpokmu 1 cTonbupbl B CUMBONE:

CTPOKM 1 cToN6UbI B cumone Data Matrix fo/mkHbI COOTBETCTBOBATL Tpeb6oBaHNAM npaBu 06Hapyxe-
HUS 1 ucnpasfieHns owmobok no sepcmum ECC200 (cMm. ISO/IEC 16022).

b) KsagpaTHble 1 NPSAMOYro/ibHble CUMBOJIbI:

MaTpuUyYHble CUMBOJbI MOTYT ObITb KBaApPaATHbIMWU WWN NPAMOYrofibHbIMWU B COOTBETCTBUM C TpeboBaHu-
amu Bepcum ECC200 (cm. ISO/IEC 16022) KBagpaTtHble SiBNAAOTCA NPeAnoyTUTEeNbHbIMU U obecneunsaloT
nyyliee cunTbiBaHue.

c) CBoboagHas 30Ha:

cB060OAHAs 30Ha BOKPYr MaTpUYHOr0 CMBONA A0/KHA GbITb PaBHOW MW 6onblueit, YeM pasmep OAHOro
mMoayns.

d) KpvBonuHeliHas NOBEPXHOCTb:

€CNN MapKMpoBKa HaxoAWTCA Ha LMANHAPUYECKON/KPUBOMHENHOW NOBEPXHOCTMW, MPOTAXEHHOCTb CUM-
BOMa JO/MKHA ObITb He 6onee 16 % gnameTtpa unn 5 % OT A/IMHBI OKPYXXHOCTH.

e) Pasmep cumBona:

ONA yNydleHns CUYATbIBAHWA CUMMBOMA 3/1EKTPOHHBIMU YCTPOWCTBaMM NOMHbIA pasMep JO/MKEH ObiTb
meHee 25.4 mm (1 floiimM) NO BHELUHeN rpaHuLe ¢ caMoii NPOTSXEHHOW CTOPOHbI. TpeboBaHNA HACTOALLEro
cTaHfjapTa NPUMEHATCA AN BCeX pa3MepoB MaTpUYHOro CYMBOA.

OYrnoBoit nepekoc c1uMBona.

OTK/TIOHEHME MO yray oT yria 90° Mexay CTpokaMy 1 cToNn6buamMm He f0MKHO npeBblwaTh (£ 7)° (CM. pucy-
HOK 1).

PucyHok 1— YrnoBoii nepekoc cuMmsona

3.2 Tpe6OBaHVIFI K TEXHOMIOTMN MapKnpoBaHuda MeTtogom urnoygapHoro HaHeceHus

3.2.1 OnncaHne TexXHO/I0TUN MapKupoBaHus

a) TexHonorma UrnoyaapHoro HaHeceHus 3akni4vaeTcs B HaHECEHUU KPYIbIX yrny6neHvu7| Ha noeepx-

HOCTW W3AeNns YAAPHUKOM C MHEBMATUYECKUM UK 3/IEKTPUYECKUM MPUBOAOM, UMEHYEMbIM CTUYCOM. Kpu-
TUYECKN BaXKHLIMU A1 CUMTLIBAEMOCTN CUMBOJIOB, HAHECEHHbIX UM0YAAPHLIM METOAOM, IBAsioTCA hopma,
pasmMep HaHEeCEHHbIX Yry6neHuii (TOUeK) U paccTosiHUA MexXay HUMW. Pa3mep TOUYKM M ee 3aMeTHOCTb 3a-
BUCAT. B OCHOBHOM, OT Yyr/ia KOHyca CTu/yca, Cuibl yaapa npy MapkupoBaHuu, TBepaocTy maTtepuana. Cos-

2
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fAasaemMoe yrfy6neHme A0/KHO GbiTb MPUIOAHO A1 NMOMOLWEHNUS UM OTPAXKEHWUSI CBETOBOTO M3/yYeHUs B
CTeneHn, AOCTaTOYHOW A5 pa3nnueHnst Ha (hoHe LLepoxXoBaTocTell Ha NOBEPXHOCTU u3denusi. Heobxoaumo
o6ecneurBaTb BO3MOXHOCTb HAHECEHNS YTNYGEHN C AranasoHOM pacCTOsIHUIA APYT OT Apyra, 4OCTaTOUHbIM
AN5 NPUMEHEHUS Pa3/IMYHbIX PA3MEepPOB MOAY/EN, NX Pa3MeLLeHUs U OCBELLEHUSI (CM. PUCYHOK 2).

Odaguuymn «wwnworo pmuaps
MOZY/NSA, M O CT K* TecTepbl MNOBEPXHOCTU.
Cu.niimuy 1, puayxk B (ob ) nav puaooc4d (um)

Arper penepe yTyNe *m (M>«*X “8
MBZACIANBHHIIO BbilLle MbIHMULLKOTA pasMps
Hoayna Ans Bbl6psiHiow awn/w (80,00 wan 120
rPSAO»)MUCOUTLL O pBapallanton
oH(ngormMe Ty FowmnaT T/6TWn
YCUCTXMS 0/ITX B1bl M»PBMBM 1TPUU

au. B-™OnxkM*2

Opspasneles pasmep* MBTpUYONaamaona, ucaeia
10 ThepmoaT. «TaoucH ecrteone. (TeOrmupl
0fA OCLUOC rp/INOMHLI B punatam A T

— «MSNIbHOTO3H M W p— Y p»aMuM
NAOCTYTHCE /19 MOfUMpPOMM MJIOLLafin)

HacTpolika rMpsamaTpou W pB M O T L
YCTPOMCTB (HanpmblIsp, paLl TaH s ansityou ot
neuBp*M>Crik, /LiBNNeb«, OWB yApp* 1 Ap.) 4ns
oMy KOTBOT MOBKYM U A MKUUTPM) CMABO T

PucyHok 2 — TMocnefoBaTe/IbHOCTb OnpeeieHnsl NapaMmeTpoB MapkupoBaHus

b) Mpobnemsbl, cBA3aHHbIE C MAapPKMPOBAHUEM W CUATbIBAHWEM CUMBOJIOB, MOJIYYEHHbIX UINOYAapHbIM
HaHeceHWeM Ha MeTasie, OT/IM4aKTCs OT Npobem ANs CUMBOJIOB, HanevyaTaHHbIX Ha 6ymare. [epBoe OCHOB-
HOe OT/InYMe 3aK/1YaeTCs B TOM, YTO KOHTPACT MeXAy TEMHbIMU U CBET/IbIMU NMOJIAMU CO3AaeTcs cneyuasnb-
HbIM OCBellleHnemM cumsona. CnegosaTesibHO, hopMa MoAyNs, pasmep, pasMmelleHne n hrHULLHAS oTAenka
NOBEPXHOCTU B MOJIHOIN Mepe BAUSIIOT Ha CYATbIBAEMOCTb CUMBO/IA.

c) KntoueBbIM yCrioBreM KaueCTBEHHOr0 MapkMpoBaHUs METOA0M MIN0YyAapHOro HAHECEHUS U YCMeLLHO-
ro CUMTbIBAHUS MapKUPOBKY ABMSETCA yNpaBieHne nepemMeHHbIM1 napameTpamu, BAUSIOWUMN Ha cTabuib-
HOCTb Mpolecca mapknpoBaHusi. O6paTHyt0 CBSA3b C NapameTpaMy npouecca MoryT obecneyvBaTb CUCTEMbI
BepudmrkKaLm CMMBOJIOB NPY CUNTbIBAHWUW. [LO/KHbI 6bITb YCTAHOBEHbI NpoLeaypbl MPUMEHEHUS Y 06CNYXN-
BaHWS CUCTEM MapKMpoBaHua 719 ob6ecrnevyeHns rapaHTMpPOBaHHOIO KayecTBa HaHeceHs cumBona. o Hbl
6bITb YCTAHOB/IEHbI M1aHbI PETYNSPHOro 06CAYXNBaHNA A8 NPOBEPKM HAJIMYMSA TeXHUYECKnX Nnpobaem c 060-
pyfoBaHvueM 4711 MapKMpoBaHusA, Takunx, Kak M3HoC ctunyca.

d) AnAa ynyyweHns cunutbiBaeMOCTU CUMBO/IA MOXET 6bITb HEO6XOAUMBIM BbINOSTHEHWE [ONOJSTHUTESb-
HbIX MPOLLECCOB, TakMX, kak 06paboTka NoBepxHOCTU. OuncTKa NMOBEPXHOCTU M3AENUS 40 MapKupoBaHuUs C
nomMoLLblo abpasusa 415 YAIEHUS MOKPbITUS, KOPPO3UU U 3arpsA3HEHUI, MW NCNO/Ib30BaHMe CTPYM CXaToro
BO3ZyXxa AN yAaneHWs MalUuWHHbIX XUAKOCTEN, yacTul, u Macen MOXeT Takke MNOBbICUTb CUMTLIBAEMOCTb
cMMmBoOna.

3.2.2 TpeboBaHusA k NnapameTpam TEXHONOTMN MapKUpOBaHMA MeTan/Indyeckmx NnoBepxHocTel

a) HomuHanbHbI pasmep mMogyns B MaTpuyHOM CUMBOSE

TekcTypa MeTa/lIMY4ecKon NOBEPXHOCTY U3LENNS BUSET Ha kavyecTBo cumBona Data Matrix, HaHoCUMO-
ro uraoygapHbiM Metogom. B Tabnuue 1 n Ha pucyHkax 3 n 4 nokasaHbl Tpeb6oBaHUA K MUHUMa/IbHbIM pasme-
pam cuuTbiBAEMbIX MOAYNEN B 3aBUCMMOCTU OT LLEPOXOBATOCTW NOBEPXHOCTU. OpraHm3aunm—paspaboTymkm
N34eNNii [OMKHBI YTBEPXAAaTb U3MEHEHUS MUHMMAIBHOTO pa3Mepa MOAy/s.
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Ta6nuuya 1— MuHAMa/bHBIV CUMTLIBAEMBIV pasmep MOy B 3aBUCHMOCTM OT LLIEPOXOBATOCTV NOBEPXHOCTU (Ra)

LLlepoxoBaTocTb noBepxHocTU (Ra) MuvHManbHbIA pasMep mMogyns
MUKPOMETPb MUKPOHOViMbI MWUTMMETPbI A0 iiM bl
0.8 32 0.19 0.0075
16 63 0.22 0.0087
24 95 0.31 0.0122
32 125 0.41 0.0161
6.3 250 0.60 0.0236
M « M « bl * i mepanm, VM

PurcyHok 3 — MuHUMasbHbI pasmep Moayns (MM) B 3aBUCUMOCTM OT LLEPOXOBATOCTU NMOBEPXHOCTU (MKM)
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MMMHMbHbI pexep Mogyum, AMALW

PrcyHok 4 — MuHUMasbHbI pasmep moayns (aroliMbl) B 3aBUCKMOCTMW
OT LLUEePOXOBATOCTN MOBEPXHOCTU (MUKPOAIOVMBI)

b) CTpyKTypa cumBona Ana pasiMyHoro o6bema faHHbIX

B Tabnuuax npunoxeHusa A A1 UrnoygapHoro HaHeceHus npeacTaBieHbl XapakTePUCTUKN CTPYKTYpPbI
CMMBONA B 3aBUCKMOCTM OT 06bemMa AaHHbIX B CUMBOJIE, HOMUHA/IbHOIO pasmepa MoAy A, 3HaYeHWii LWwepo-
X0BaTOCTW MOBEPXHOCTU.TabnnLbl OCHOBaHbI Ha pe3ynbTaTax NpakTuyeckoli 0TpaboTku.

c) TpeboBaHus k kayecTBy cumBosia Data Matrix

Huxe npegcTaBneHbl TpeboBaHns K KayecTBy cumsosia Data Matrix 1 MapknpoBoYHOMY 060pYA0BaHuIo,
KOTOpblE MOTYT BapbMpoOBaTbCA B 3aBUCMMOCTU OT KOHCTPYKTUBHbIX TpebOoBaHWi 1 Ha3HayYeHNs oobekTa.

Fny6uHa Touku onpefensieTc pas3paboTyuMKOM W3AeNns, UCXOAS W3 KOHCTPYKTUBHbLIX 0COGEeHHOCTel
nsgenus. FnybuHa Toukn onpefensetca TpeboBaHUAMK K MPOLLECCY MapkUpOBaHUS, YCTAHOBIEHHbIMU AN
ob6ecneyeHns He06X0AMMO CoXpaHAEeMOCT MapKUPOBKM B YCNOBUAX BHELUHEW cpefbl U ApYyrux (hakTopos.

Pagnyc ctunyca ABnseTcst KOHCTPYKTUBHBIM TpeboBaHneM. MakcuMasbHbIi 4OMYCK He A0/MKEH NPeBbl-
watb 10 % oT paguyca cTunyca.

LiBeT NOBEpXHOCTW M CTOMKOCTb LiBeTa MOryT 3afaBaTbCA Kak KOHCTPYKTUBHble TpeboBaHUs npu npo-
ekTupoBaHuun. ina obecneyeHns Haunyulle CYNTbIBAEMOCTU U3MEHEHUS LiBETa NOBEPXHOCTN A0/MKHbI ObITh
MUHUMaJTbHLIMUA.

Yron KoHyca ctunyca (BenuunHa a B NpuioXeHun B) aABnseTcs KOHCTPYKTUBHbIM TpeboBaHueM. [lo-
NyCTUMbIMW yrinamu KoHyca sBnatoTes 60°, 90° n 120°. lonyck 3HayeHs yrna KoHyca coctaBnset + 2°. Ipef-
NOYTUTESIbHLIM 3HAYeHNEeM yria KoHyca A1 obecrneyeHus kayecTsa MapkMpOBKM U CpoKa CNyxObl cTuiyca
asnserca 120°.

OcTpue cTunyca J0/MKHO 6bITb NOMPOBaHHbLIM. LLiepoxoBaTtocTb NOBEPXHOCTU He A0/HKHA NpeBbiaTb
0.8 MKM (32 Mukpofliima). YkazaHusa no 3atouke npeActas/eHbl B NPUIOXeHUn B.

KOHLEHTPUYHOCTL OCTPUA CTUyca A0/MKHA ObiTh He 6onee 0.04 mm (0.0016 floiima) Npu M3MepeHun
WHAMKATOPOM NO BCeil NOBEPXHOCTW, WU BeNMYMHA PajuanbHOro CMeLleHus ocTpus He 6onee 0,02 mMm
(0,0008 groiimMoB). KOHLEHTPUYHOCTL OCTPUA [O/HKHA ONpefensTbCA 0T 0CeBOW NMHUK cTuyca. PyyHas 3a-
TOYKa OCTPMA CTUyCca He AornycKaeTcs.

Pa3smep Toukn He fo/mkeH npesocxoauTb 105 % HOMMHasIBHOrO pasMepa MoAyns U He AO0JKeH ObITb
MeHbLUe, Yem 60 % OT HOMUHaNBLHOro pa3mepa mogyns. OBanNbHOCTb TOUKM (CM. PUCYHOK 5) He fomKHa npe-
BbllwaTe 20 % OT HOMMHA/ILHOTO pasMepa Moayns. He 6onee yem 2 % OT 06LWEr0 ynucna MoZysein Moryt
cogepxartb TOYKM 3a npefenamun 3Toro 3HavyeHuss. MMHUManbHbIA pasmep Touek He AO/KEH OblTb MeHblue
0,132 mm (0.0054 groiima), ecny TONbKO OpraHv3auvs-pa3paboTunk MapkupyeMoro U3genus He yteepawia
3HauveHune 3a npegeniaMy 3TOro 3HavYeHus.
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PucyHok 5 — OnpepgeneHvie oBasibHOCTN

Ta6nuua 2 coaepXuT orpaHMyYeHnst Ha pasMepbl TOUKM U CMeLLeHNe LieHTpa TOUKM, Npy KOTOPOM OCTa-
eTcs NPUMEHNMBIM HOMUHAbHBIV pasmep Mogynsi.

Ta6nunya 2 — OrpaHUyeHust Ha pa3mMepbl TOUKM 1 CMELLEHWE LEeHTPa TOUKM

XapakrepucTuka TpebosaHe
Yron ctunyca 120°. 90°. 60°
Paguyc ocTpus cTuiyca B cooTBeTCTBUM C TpeboBaHMAMMN pa3paboTunka n3genms
Pa3mep Toukn (% OT HOMUHa/ILHOTO pasmepa Moay/s) OT160% po 105%
CwmelleHve LeHTpa Touku {% OT HOMWUHa/ILHOro pasmMe- OT1 0 % 1020 %
pa moayns)
Yron nepekoca +7°

Ha pucyHkax 6 n 7 npeactasneHbl CXeMbl OnpeAenieHns HOMUHANbLHOro pasmMepa MoAyss, CMeLeHns
LleHTpa TOYKM 1 pasmepa TOuKW.

MpunoxeHne C cofepxuT npumepbl Tpebyembix AONYCKOB A5 Pa3/IMYHbIX HOMUHAsbHbBIX pasMepos
moayns (tabnuuya C.1 B munanmeTpax u Tabnuua C.2 B arolimax).

d) MapkupoBKa OKpalLleHHOW NOBEPXHOCTU WK MOBEPXHOCTU € MOKPbITUEM C UCMO/Ib30BaHWEM CUMBO-
nukn Data Matrix

Ecnn mMapkupoBKy pasmeLlaloT Ha OKpalleHHOW NOBEPXHOCTW WM Ha NOBEPXHOCTW, UMeloLw el NoKpbl-
Tue, napameTpbl MapKupoBaHUS A0/KHbI ObiTb MPOBEPEHbI B YCI0BUAX peasibHON NPON3BOACTBEHHON NMHWN
Ha o6pasuax npoAyKuuu unu penpeseHTaTuBHbIX geTansax. [pu npoBefeHUn MapkupoBaHUs OO/HKHO ObITb
noATBEPXAEHO, YTO BCe TPebGOBaHWA HaCTOALLEro cTaHAapTa BbINOMHATCA, U A0/MKHbI ObiTb BbIMNOHEHbI
BepudvKaumna n attTectauns B COOTBETCTBUM C pasgenamun 4 n 5.

PurcyHok 6 — Cxema onpefeneHnsi HOMUHa/IbHOTO pasmepa MoAy s, CMeLLeHust
LIEeHTpa TOYKM 1 pa3Mepa ToUKM
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PucyHok 7 — Cxema onpegeneHmsa pasmepa Touku

e) MapkrpoBaHue ¢ ucrnonb3oBaHneM cMMBONUKM Data Matrix Ha NOBEPXHOCTAX, NOABEPraemMbIX B fasib-
Helwem 06paboTke abpasvBHbIMW MeTo4aMM

O6paboTka NOBEPXHOCTU, Takasa Kak apobecTpyiiHas 06paboTka U CHATUE 3ayCEHLIEB, MOXET BANATL Ha
KayecTBO cnmBona Data Matrix. BBuay atoro, napamMeTpbl MapkMpoBaHUs AOMKHbI NOABEpraTtbcs arTectayum
Ha peasibHOW NPOM3BOACTBEHHON NMHUKN AN1A NMPOAYKUUW, NpoLUeALleil MOBEPXHOCTHY 06paboTky. Mpu npo-
BeJleHNN MapKMpoBaHusA [O0/MKHO 6bITb NOATBEPXAEHO, YTO BCe TPeHOBaHNA HACTOALLEro cTaHaapTa BbiNos-
HSIIOTCA, JO/DKHBI ObITb BbINMOMHEHbI BepUdIMKaLusa 1 aTTectauusi B COOTBETCTBUM C pasgenamun 4 u 5.

3.3 Tpe6oBaHWA K TEXHOJIOTUU HAHECEHUS MAPKUPOBKM J1a3EPOM

3.3.1 OnucaHue TEXHONOTUN MapKNpoBaHUsA

a) JlasepHoe MapkvMpoBaHue

Na3epHoe MapkupoBaHue SIBIAETCA NPOLLECCOM, UCMO/b3YOLWMM TEMI0BYI0 3HEPTUIO N1a3epHOro syya
ANs ucnapeHvs, pacnnasfeHns, CoOeJUHEHNs mMmaTepuana Win N3MeHeHUs COCTOSIHUSA MOBEPXHOCTU (CM. pu-
CYHOK 8).

PucyHok 8 — MpriMep CMBONA WITPUXOBOTO KOAaA, HAHECEHHOTO 1a3epHbLIM MapKUPOBaHUEM

BBuay B3aMMOENCTBMS Na3epHOro fiyya ¢ MaTepuasioM MOBEepXHOCTW, Nla3epHoe MapKupoBaHue He
[OJIKHO UCMO/b30BATLCS B CMEAYIOLLMX C/yyasx, 3a UCKTIOUYEHUEM HANMYUS CNeuManbHOro paspelleHnst oT
opraHusayum—paspaboTunka Mapkupyemoro n3genus:

a) ANA KOMNOHEHTOB, OTHECEHHBIX K 0CO6bIM rpynnam usgenuii2);

b) AN TUTAHOBLIX CM/IABOB.

2| OTHeceHue n3aenmii K 0cobbIM rpynnaM OTHOCUTCS K KOMMNETEHLMM OpraHn3auun—paspasoTunka usgens
1 MPOBOAWTCS MO pe3y/bTaTaM COOTBETCTBYIOLLENO aHa/M3a 0TKa3oB. K 0co60it rpynne OTHOCATCS KOMMOHEHTbI, 0TKa3
KOTOPbIX CYLLECTBEHHbIM 06pa30M 3aTPyAHSAET UK UCK/IOYAET NpuMeHeHre n3genus. OTHeceHue K rpynmne A0MKHO GbiTb
OTPAXEHO B OMNUCAHUSAX KOMIMOHEHTOB.
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MpumeyaHune — Jliobble OTKNOHEHUS OT YCTAHOB/IEHHbLIX Tpe6GOBaHUA TPeBYIOT YyTBEPXAEHNS paspaboTunka
u3genvs.

b) O6uue NnonoxeHus

JMo6as nasepHas cucteMa MapkMpoBaHWsi COCTOMT U3 Ta3EPHOT0 NCTOYHUKA 13NTydeHus (Hanp.. Nd:YAG,
C02) n cuctembl HaBefeHus nyda (onTuyeckoit). SlasepHblid nyy chopMmpyeTcs B BUe CBETOBOrO NMOTOKA KO-
HMyeckoli hopMbl, KOTOpPbI 3aTeM (DOKyCMpyeTCsi CUCTEMOW HaBefeHUs flyda M pacnpocTpaHseTcs nocne
BbIXOZHOI NNH3bI HA HEKOTOPOM PacCTOSAHUM B BUAe NOTOKa C NapasiefibHbIMK rpaHuLamMmn (paboyee paccro-
AHKe). Jlyd meeT napasnsiesbHble rpaHnLbl Ha YCTAHOB/IEHHOM PacCTOSHWM, NOC/1e Yero BHOBb HauYvHaeT pac-
LUMPATLCA. 3TO pPaccTosHUEe MMeHyeTCs ry6uHON Nons 1 3aBUCWT OT 3afaHHON KOHMrypauum onTuyeckoin
cucTeMbl. inameTp flyya MMeHyeTcsi pasMepoM NsSTHa nasepa. Bce 3T napameTpbl 3aBUCAT OT KOHKPETHOM
ONTWYeCcKoli KOHUrypaumum nasepHoro MapkMpoBOYHOrO yCTpolicTBa. Ha pucyHke 9 npefcTaBiieHa cxema
npochunsa TMNOBOro Nlyya nasepa B paboueM gnanasoHe.

[nsa obecneyeHns NpuemsIemMoro kayecTsa MapkMpoBaHUA flyd nasepa [JO/MKEH najatb Ha Mapkupye-
MyI0 MOBEPXHOCTb Ha y4acTke napasinenbHoOCcTu nyya (T. e. B npefenax paboyero paccTosHUA oT nocnegHei
NWH3bI). JIlobble U3MeHeHns Npodnna Mapkupyemoi noBepxHocTn (bnarofaps KpvBU3HE NOBEPXHOCTU WK
APYTVM M3MEHEHUSAM reoMeTpuM) He [O/MKHbl BbIXOAWUTL 3a npegesbl ry6uHbl nons. OTKNOHEHUS BbI30BYT
noTeplo YETKOCTUN M306paXeHNA MapKMPOBKM MO NpUUYMHE pactoKyCUMpPOBKU nyya. MockobKy pasMep nsTHa
nasepa onpefensert 061acTb BO3AeNCTBUA Nyya, HOMUHANbHbIA pa3smMep MoAyns cumsona koga Data Matrix
He MOXeT ObITb MeHbLUEe pasmepa NsATHa nasepa.

PuicyHok 9 — TunoBsasi cxema Npodouns NasepHoro flyya B paGouem guanasoHe

c) JlasepHoe TpaBfneHue/rpaBnpoBkKa

3TOT BUA MapKMpOBaHMsA BK/IOYAET MUCMOMb30BaHWE a3epoB A1 MECTHOrO UCNAapeHust Uam pacnna.-
NeHna martepuana, ocTaBfsloWero cinej B BUAE TPaBUPOBAHHOW MapKMpPOBKU. MOCKOMLKY NasepHbIin nyd
co3faeT VMHTEHCUBHbBIN HarpeB, (hOpMUpPYLOTCSA credbl B BUAe NOBTOPHO 3aTBepeBllero marepuana (ne-
pennaBfieHHbIi cnoii), o6pasylolme Mapkuposky. NMOMMMO 3TOr0, MMEKT MeCTO U3MEHEHMs napameTpoB
MUKPOCTPYKTYpbl (B 30HE Harpesa), 3aBucsAWMe OT Tuna MaTepuana. CnefyeT BHUMATENbHO OLEHVBaTb
NPMMEHUMOCTb 3TOF0 MeToAa BBMAY Hannuus B obpasuax BbICOKOr0 YPOBHSA HanpshkeHwid, onpeaensiemMblix
OMbITHbIM NyTem. MOMUMO 3TOro, NOABOJ 3HAUYUTENILHOTO KO/IMYecTBa TEN0BOW 3HEPrum oT flasepa B HEKOo-
TOPbIX 06CTOSITENLCTBAX MOXET BbI3BaTh MCKAXEHWE (DOpPMbl U3AENNS U BbIXOA ee 3a npeaenbl TpeGoBaHuii
KOHCTPYKTOPCKOrO JOKYMEHTa, YTO Takke MOXEeT cAefnaTb 3TOT MeTo, MapkKupoBaHUS HenpurogHoiM. Jlasep-
Hoe TpaBneHue/rpaBMpPoOBKa MOTyT TaKKe MCMNOMb30BaThCsA AN BbIGOPOUHOrO yAaNeHUsi Kpacku ¢ NOKpbITUA
usgenus. B aTom cnyyae cnegyeT npegycmatpuBatb Mepbl MO 3aljuTte OT MECTHOI KOppo3uu, ecniv paHee
HaHeCceHHOe MoKpbITNe obecneyrBasio 3aluTy oT Koppo3un. MoBblleHne rIy6rHbl MapkupoBaHus Bbi30BET
yNydleHne CYNTLIBAEMOCTM MapKUPOBKU B akcnayaTauum. OaHako 3T0 MOXET Bbi3BaTb OTpuLAaTeIbHbI 3ch-

8
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(hbekT B BUAE HapyLLeHWsi LefIOCTHOCTY NMOBEPXHOCTU, onpeaensiemMoii pasmepamMu nepensiaBfieHHoro cos,
BE/IMUYMHOM 30HbI HarpeBa U MUKpoTpewuHamu. OnpejeneHue orpaHuyeHuidi no rny6uHe MapKypoBaHWs
[O0/KHA MPOU3BOAUTL OpraHM3auus—paspaboTyrk MapKUpyeMoro U3fenusi B 3aBUCUMOCTY OT Npegnonara-
€MOro WCMNOo/b30BaHUs N3aenus.

MpumeyaHue — He Bce nasepHble MapKMPOBOYHLIE YCTPOKCTBA MOTYT HAHOCUTL MApPKUPOBKY rPaBMUPOBKOIi Ha
MeTane, NOCKO/IbKY 3TO 3aBMCUT OT paboyero Tena sasepa.

d) PaclwmpeHne BO3MOXHOCTEN NasepHOro MapkuposaHus
MoryT NpUMeHATbLCA MaTepuanbl U METOAbI, PacLLUMPSIOLLME BO3MOXHOCTU Na3epHOro MapknposaHus 3a
cyeT:
- MOBbILEHNA KOHTPacTa MapK1poBKu;
- paclmpeHus ananasoHa MapKkupyeMmbix U3aenuii;
- COKpalleHUs BpeMeHM Ha nasepHoe MapkupoBaHue:
- COKpaLlleHus KonnuyecTsa NoABOAVMON OT nasepa sHepruu.
1) NasepHoe HannasneHne
3TOT BMA MapKMpoBaHus BKIlOYAeT MCMOb30BaHMe HannaBAsSeMoro Marepmana, KoTopblili noMeLyaeTcs
Ha MOBEPXHOCTU MapKupyemoro usgenus. JIokanbHbll Harpee na3epom CoeAunHsAeT matepuasn ¢ MeTaiioM
cybeTpata, hopMupys BbINYKIY0 Mapkuposky. OcTatky maTepuana 3aTem yganstoT. [MoCKoNbKy MapKMpoB-
Ka BbICTynaeT Haj NOBEPXHOCTbIO U3AENUSA, OHA He A0/HKHA UCMOb30BATHCS Ha KOHTAKTHbIX MOBEPXHOCTSIX.
MapkunpoBka He [Oo/KHa HAHOCUTLCSA Ha NOBEPXHOCTAX, NOABEPXKEHHBLIX KOPPO3NOHHO-MEXAHNYECKOMY U3HO-
Cy WUAu npuaerawLwmx K TakuM noBepxXHOCTAM.

MpumeyaHusa

1 laHHbIli Npouecc MapKMpoBaHusi TpebyeT MCMo/b30BaHUsA AONOHUTENbHBIX PACXOAHBIX MaTepuasios.

2 TpebyeTca TLaTE NbHbIA KOHTPO/Ib 3@ NPOLECCOM, eCNv Nasep AO/DKEeH pacniasnaTb Matepuan 6e3 pacnnasne-
HUA nexaluero nog HUM cyocrtpara.

3 Ecnv nocnegHee NpomcxoauT v hoopMmpyeTcs Cnias Matepuasna u cy6etpara noj MapkupoBKoi, He npeacTass-
€TCsl BO3MOXHbIM 3apaHee KO/IMUYECTBEHHO OLeHUTL NOCNeACTBUSA 3TOTO /151 CBOMCTB MaTepuasia.

2) NNa3epHoe MapkMpoBaH/e C oKpallnBaHueM nNUrMeHTamm

B HekoTopble NnacTukn MOryT 406aBAATbCA XMMUYECKME BeLLLeCTBa C LieNblo MU3MEHEHNS LBeTa 3a cyeT
XMMUYECKON peakuun Npyu KOHTaKTe C Na3epHbIM M3fyyeHnem. 3TO MOXeT ObiTb peann3oBaHO Takke nytem
BK/IIOYEHNA MUTMEHTOB B Kpacky, koTopas npu BO34eiCTBUM Na3epHOro nsnyyeHns 6ygeT 10KanibHO U3MEHATb
uBeT (To ecTb 6e3 yganeHus Kpacku n ytpaTbl 3awWutbl OT KOPPO3un). B HEKOTOPBIX cnyyasx gnuTtenbHoe 06-
Nly4yeHne ecTeCTBEHHbIM CBETOM MOXET Bbi3BaTb U3MEHEHNe KOHTpacTa LBeTa 1 3T0 A0/HKHO NPUHUMATBLCSA BO
BH/MaHWe, UCXoAs 13 TpebyemMoli NpoA0/MKUTENBHOCTU CYLLECTBOBAHNA MapPKUPOBKK.

3) O6ecuBeumBaHme (MU3MEHEHNE LiBEeTa) NOBEPXHOCTY f1a3epoMm

3T0 MapKkvpoBaHue NPOU3BOAUTCA NMPU HW3KON MNOTHOCTV MOABOAMMON 3Hepruu. TennoBas aHeprus
oT nasepa obecupeunBaeT (M3MEHSET LBeT) NOBEPXHOCTb MaTepuana 6e3 yganeHus meTtanna, nosyyaemas
MapKnpoBKa ABNAETCS rNafKoi N HaXoAUTCS 3anoA/MLo C NOBEPXHOCTLIO. Bapuauum uBeta MoryT gocturaTb-
CA M3MEHeHMeM napameTpoB nasepa, MOryT 6biTb NOyYeHbl MHOXECTBO BapuaHTOB OKpalLuMBaHWs, OAHAaKO
NPUMEHEHNE B a3POKOCMUYECKOi, 060POHHON OTPacn 1 ApYrnx oTpacnsax NPoOMbILIEHHOCTM TpebyeT map-
KMPOBKW C BbICOKAM KOHTPACTOM.

MockonbKy MapkMpoBaHMe OCHOBAHO Ha TePMMUYECKM BbI3BaHHOM 06ecLBeymBaHWM NOBEPXHOCTU, CMO-
co6 HenpurofeH 4nA criyvyaes, korga TemnepaTypa o6paboTky MOXET Bbi3BaTb CYLLECTBEHHOE OKWUC/IeHue
nsgenvsa (Hanpumep, ANA n3genuii, paboTaloLiyMx WM BOCCTaHaB/IMBAILMX UCNPABHOCTL B arpecCuBHOM
cpefie, WM NpU HanUuUM pucka UCTUpaHWa MapkupoBsku). Mockonbky peanusaums cnocoba He cBfA3aHa C
CYLLLeCTBEHHbIM N3MEeHEeHneM PU3NYECKNX CBOMCTB U3AeNNs, OH MOXeT UCMOMb30BaTbCA ANA feTaneli Manoin
TOLLMHBI 1 KOMMNOHEHTOB X004 W/bHBIX arperaTos.

3.3.2 OrpaHu4yeHna nasepHoro MapkupoBaHus

NazepHoe mapkMpoBaHWe A0/HKHO MPUMEHSATLCA TOMbKO B C/lyyasX, KOrAa OHO OnpefenieHo B TeXHW-
YecKkol OOKyMEHTaLMU Ha u3fenve 1 ero npuMeHeHWe COOTBETCTBYeT Tpe6GoBaHWAM paspaboTuvka. Ecnm
nasepHoe MapkuMpoBaHuWe MCMnofb3yeTcs ANA W34eNViA MOHOKPUCTaNNYECKOl CTPYKTYpbl UAW TUTAHOBbIX
CnaaBoB, [O/MKHbI NPOBOANTLCSA NPOBEPKM, MOATBEPXAatoLie OTCYTCTBME BPeAHOr0 BO3AENCTBUA npoLecca
Ha CBOICTBa M3fenus, B ON0NHEHNe TpeboBaHWi K UCNbITaHWAM, onpeAeneHHbIM B pasgenax 4 n 5. Mapku-
poBaHve n3aenuii C NOMOLL b0 Nasepa A0/MKHO ObITb pernamMeHTMPOBaHO B TEXHOMOMMYECKOWN AOKyMeHTaLum
npeanpuaTuA. Bnok-cxema onpefeneHns napameTpoB MapkupoBaHUs la3epom npueedeHa Ha pucyHke 10.
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PucyHok 10 — Briok-cxema onpefeneHus napaMmeTpoB MapkMpoBaHUs /1a3epom

3.3.3 TpeboBaHuMsA kK Na3epHOMY MapKnpoBaHuio

ny6buHa mopyns onpegenseTcs KOHCTPYKTUBHbIMY Tpe6oBaHNsAMMU. BbI6op rAybuHbI MOAyNs MapKupoB-
KM OCHOBbIBAeTCA Ha TpeboBaHUAX K NPoLeccy, COXPAHAEMOCT MAPKMPOBKN BO BHELLIHUX YCIOBUAX U APYrUX
chakTopax.

LIBeT NOBEPXHOCTM M KOHTPACT MapKUPOBKM B/IMSIOT HA CUMTLIBAEMOCTb naeHTUdunkaTopa nsgenus. Kak
npaBwso, TEMHbI LiBET NPUMEHSETCS Ha CBETN0/ NOBEPXHOCTU 1 CBETNas MapkMpoBKa NpUMeHSeTCs Ha TeM-
HOW NOBEPXHOCTW n3fenusi. MrMH1ManbHbI YPOBEHb KOHTPAcTa Mexay MapkupoBKOW v cybcTpaToM B NOJyTO-
HOBOI1 LIKaie He J0/HKEeH 6bITb MeHbLle 20 %. YPOBHU KOHTpacTa MOryT ObiTb NPOBEPEHbI C UCMO/Ib30BAHNEM
NOJTYyTOHOBOM LWKasibl (CM. pucyHokK 11).

100 90

PucyHok 11 — lMonyToHoBas Wwkana. %

C Uenblo MakCMMK3aLuMn CUMTLIBAEMOCTY 06EeCLBEUYVBAHWE NEPBOHAYA/ILHOTO U306PAXEHNST LOMKHO
6bITb CBEAEHO K MUHUMYMY.
3ano/fiHeHve MoAaynst JOMKHO COCTaBNsATL 0T 60 % A0 105 % OT HOMWHANBLHOTO pasmepa MoAayns Ans

MosyYeHUsi MPUEMSIEMOTO KauyecTBa M306paeHUs (CM. PUCYHOK 12); [JOnycKaeTcsi HaJIoKeHWe Mogynei Ao
5%.

10
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PucyHoK 12 — 11306paxeHne HaHeCeHHOM N1a3epom MapKUpOBKY C NprYemMeMbiM HanoHeHeM Mogynel

3.3.4 MeTannorpadunuecknin aHanns3d*

[na onpepeneHuss napamMeTpoB MapkKMpPOBaHUS U UX COOTBETCTBUSI TpeboBaHMAM pa3gena 4 [O/KHbI
6bITb MpOBEAEHbI UCMbITAHNSA npouecca. B xoge ncnbiTaHuii Ha o6pa3uax nonepeyHbiX MUKPOCPe30B A0/HKHO
ObITb MOMTYYEHO MOATBEPXKAEHME, YTO F1ybnHaA 6YKBEHHO-LM(POBO MapKUPOBKK, FybuHa Mogyns n gopma
cMMBO/a WTpuxoBoro koga Data Matrix HaxoasiTcs B npefesnax AOMNYyCKOB, ONpeAesieHHbIX opraHusauunei—
paspaboTtumkoM n3genuad’. MoMmmMo 3Toro, O/MKHbI COBI0AATLCSA OrPaHUYEeHNs Ha LMPUHY NepennasBieHHo-
ro cnos 1 rnyouHy TPeLuH.

Cxema onpegeneHus riybvHbl U WUPKHBLI MOAYNS NpeAcTaB/ieHa Ha pucyHke 13. 3HauyeHust rny6uHbl
MoAayns (X) 04nHaKoBbl BO BCEX NMPOGIUISAX.

PucyHok 13 — Cxema onpegeneHns rayovHbl U LIKPUHBI MOAYNS
NS pa3nnyHbIX Npoduneii Npy rpaBupoBKe N1asepom

a) Fny6uHa moaynst onpegenseTcs No MakCUMasbHOWM rny6uHe, NosyyeHHoR Npu HaHECEHUW TPaBMpPOB-
Kn nasepoms*

3 B cnyyae, ecny He NPOBOAUTCA aHa/IN3 MUKPO- U MakpoCTPYKTYPbl METaU1/IOB U CMIaBOB, NPOBOAWTCA MaKpPOCKO-
nnyeckoe nccregosaHme obpasua.

1B xoge ncnblTaHuii no yKasaHuio pa3pa60TLW|Ka MOXET NpPoBOANTLCA aHa/IN3 MUKPO- N MaKPOCTPYKTYpPbI MeTal-
0B 1 CNNaBOB B 30HE MapKMPOBKN.

6* s onpefeneHns rny6uHbl U LWWPWHBI MOAYNS MOTYT NMPUMEHATLCA METOAbI HepaspyLUatoLLEero KOHTPoss (LLyno-
BOIA. CBETOBOrO CEYEHMs, TEHEBOrO CeYeHUsl, PacTpoBbIii METOZ, C MCNOJ/Ib30BaHNEM NHTePhepOMeTPOB).

1n
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MpumevaHunsn

1 MakcumanbHas rnybrHa MapkupoBku onpegensieT Bo3AelicTBMe Ha CBONCTBa MaTepuana.

2 Jlo6oe yxypLleHne CBONCTB U3AeNuns B aKCn/yaTauum, pesyibTaToM KOTOPOii CTaHeT M3HOC NOBEPXHOCTU (3p0o3us,
OKWC/IEHVE U Ap.). CHWKaeT adhpeKTUBHYIO r1yB1HY NasepHO MapKUpOBKU.

3 Ecnm rnybuHa MapKMpoBKM HEOAHOPOAHA B Mpefenax MOAy/s, CHUDKEHUe Iy6uHbI MOXET Bbi3BaTb CHIDKEHNe
3ano/IHEeHN MOAY/SA, YTO MOXET NOBUATL Ha CHATLIBAEMOCTb MapKMPOBKM B 3KCMyaTaLmm.

4 PekomeHayeTcs obecneumsaTb O4HOPOAHOCTb TyOUHBI MOAY/SA N0 BCEMY MOZY/I0, HACKO/IbKO 3TO BO3MOXHO.

b) Ha pucyHke 13 (a) npefcTaBneH TUNUYHBIA Npodunb Moaynsa AN OYeHb Manoro pasmepa Moayns,
pasHoro 0.1 mm (0.004 gioiima), B KOTOPOM NyY flazepa nepemellaeTcs CnMpanbHO K LLEHTPY Mogyns.

¢) Ha pucyHke 13 (b) npeacTaBneH TUNUYHBIA Npodnab MoayNna ANs 6ONbLLIOro pasmepa Moayns, pas-
Horo 0.2 mm (0.008 atoiimMoB), B KOTOPOM Jly4 /la3epa nepemMellaeTcs BAOMb MOAY/SA B CEPUU NapasnefbHbiX
NMpPOXO/0B.

d) Ha pucyHke 13 (C) npeacTaBfieH TUMWYHbIA Npochnab Moayns, NOAYyYeHHbI C MCNONb30BaHNEM UM-
ny/fIbCHOrO fla3epa, rpaBmMpoBKa noslyvyeHa npu HeJocTaTouHO 3P EKTUBHOM ralleHn Nepsoro umnysbca ns-
nyyeHuns.

e) Ha pucyHke 13 wwvpuHa mogyns (y) onpefensertcs WWPUHOW yAasleHHOW YacTu maTepvana B rpaBu-
poBke. OHa Takxe onpegensercs WUPUHOW N3MEHEHNS LBeTa AN MapkMpoBaHua obecLBeyrBaHnem, Wupu-
HOW HaNoXeHHOro matepuana npyu MapkupoBaHUW HaniaBleHNEM.

f) VicnbiTaHua npouecca Jo/MKHbI 6biTh NMPOBEAEHDI 41 BCEX MATEPUasnoB, NPUMEHSEMbIX 4151 MapK1po-
BaHWa nasepom. Ecnu pasnmyHble KOMMNOHEHTBI U3 OAHOMO M TOr0 Xe MaTepuana MapKkMpyrTcs nasepom, uc-
NbITaHMs npouecca MoryT 6bITb NPOBEAEHbI TONbKO HA OAHOM W3AENVU WU Ha penpe3eHTaTUBHON BbIGOPKe.
OueHKe [0/KHa NnoABepratbCs Kakaas KOHKpeTHas nasepHas ycTaHoBKa.

Mpv npoBefeHWM uCMbITaHWiA nNpolecca B OTYeTe AO0/MKHbl yKa3blBaTbCH, kak MUHUMYM, cnegyloLive
napameTpsbl:

- HavMeHOBaHWe Na3epHOl yCTaHOBKM (MAeHTUdVKauua cpeicTsa MapkupoBaHusi Nasepom):

- hokanbHOe paccTosiHMe NUH3bI (B MM/AfoiMax);

- CKOPOCTb NepeMeLleHns nyya (B MM/CeK Unu friimos/cek);

- yactoTa, I'y;

MOLLHOCTb /1a3epa (U1v 3KBUBASIEHTHAA BeNNUMHA):

- 4aCTOTHOCTb MapkupoBaHusi (YUCN0 NOBTOPEHWI MAPKMPOBAHMA'UMCIO NPOXOL0B).

PesynbTar ucnbiTaHna npouecca Jo/KeH 6bITb JOKYMEHTUMPOBaAH B Bue oTyeta. Ecnm oguH us ykasaH-
HbIX BbILLE NapaMeTpPoB M3MEHSIOT, UCMbITAHNA AO/MKHbI OblTb NPOBEEHbI MOBTOPHO.

3.3.5 ObecneyeHHO KayecTBa

TexHnyeckoe 06CnyxmBaHne nasepHbiX YCTAaHOBOK /11 MAapKMPOBAHUS [O/IKHO BbINOMHATLCA MO rpa-
donky. paspaboTaHHOMY YNOSHOMOYEHHbIMU fMUaMn. [lo/mkHbl 6biTb MPUHATLI MEpPbI, YTOBbI BCE WUCTOYHUKA
na3epHoro N3nyyeHns oTBeYasim yCTaHOBMNEHHbIM TPe6oBaHNAM.

[nsa obecneyeHnsa eAnHOro KayecTsa /1a3epHOr0 MapkMpoBaHusa AO/MKHO 6bITb NPOBEAEHO MapkMpoBa-
Hve obpasLioB, NO KpaiHell mepe, OAHOMO BUAA MaTepuana Yyepes yCTaHOB/EHHbIE MHTEPBasbl 1 NPOBEPEHO
COOTBETCTBME C TPe6OBAHNAMUN KOHCTPYKTOPCKOM [OKYMeHTaLnn no kavecTsy. [l0/KHbI O6bITb BbIMNOHEHbI MO-
nepeyHble MUKPOCPE3bl 1 BbINMOTHEHO UX UCCNef0BaHNe Ha nNpeAMeT COOTBETCTBUA TpebosBaHnAM pasgena 5;
pesynbTaTbl [lO/KHbI ObITb OKYMEHTUPOBAaHbI.

Mepen BO306HOBNEHMEM NPVMEHEHUS Na3epHoli YCTaHOBKM AN MapKMpoBaHWsa nocse AJNTeNbHOro
npocToA, Nnocfie nepemMeLLeHns, PEMOHTa UCTOYHMKA Na3epHOro U3flyYeHuns, CUCTEMbI HaBeAeHWUs nyva win
3/1EMEHTOB ONTUKW, [O/MHKHO OblTb NPOBEEHO MapkuposaHue o06pasLoB, Kak MUHUMYM, U3 TPeX pas/inyHbIX
maTtepuasioB N NpoBeeHbl UCMbITAHUS Ha NOATBEPXAEHNE COOTBETCTBUSA TpeboBaHnaM pasgena 5.

3.4 Tpe6oBaHUS K TEXHONOINWN HAHECEHUSI MAPKUPOBKN 3/1EKTPOXUMUYECKUM
TpaB/ieHNEM

3.4.1 OnwucaHue npouecca

Mpouecc 0CHOBaH Ha 3/1EKTPOXMMUYECKOM PACTBOPEHUN UYWIM OKUCIEHUM MeTasisla Ha MapkupyeMoi
NMOBEPXHOCTW Yepes npopesn B LabnoHe ¢ n3obpaxeHnem TpebyeMoit MapkupoBKU. Pe3ynbTar gocTuraetcs
NPMMEHEHNEM C/IOUCTOM KOHCTPYKUMMW, B KOTOPOIA LIA6/IOH pasMeLleH MeXAay MapKupyemol NMOBEPXHOCTbIO
(coeanHEHHON ¢ aHOAO0M YCTAaHOBKWN AN TpaB/ieHUs) U NPONUTAHHON 3N1EKTPOIMTOM Npoknagkn (CoeavHeH-
HOWA C KaTofoM), Yepe3 KOTOpble NPOMYCKAT TOK HN3KOTO HanpsHKeHus.
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3.4.2 O6bnacTb NpUMeHeHNs

DNeKkTpoXnuMmMyeckoe TpaB/ieHVe NPUMeHSIeTC TOMIbKO N0 yKa3aHWio opraHusaunm— paspaboTumka us-
aenvs.

3.4.3 YrnybneHHoe mapkmpoBaHue

Yrny6neHHoe 3N1eKTpoXrMuyeckoe TpaB/ieHe OCyLLecTBAAeTCS B 06LeM cnyyae ¢ npuMeHeHnem Kom-
6VHNPOBaHHOro TpasieHns. O6paboTka NOCTOSAHHLIM TOKOM COMPOBOXAAETCA OKCUAMPOBAHNEM C MOMOLLbIO
nepemMeHHOro Toka. MNapaMeTpbl HaNpsXeHUS 1 BPEMEHN MOTYT MEHATLCS B 3@aBUCMMOCTU OT pas3/INyHbIX Ma-
Tepvanos nsgenwuii. Kak npasuno, rnyébuHa MapkupoBK/M HaXoauTCsA B npegenax 0T MUHUMaNbHOIO 3HaYeHus
0.0025 mm (0.0001 groiima) Ao 0.100 mm (0.004 aroiima).

3.4.4 [loBEpPXHOCTHOE MapKuposaHue

dopmypyeTcs TeMHas OKMCHas N/eHKa Ha NOBEPXHOCTW W3Aenvs C Manoi WAN HyneBOW TONLLUHOW.
3TOT TUN MapK1MPOBKYW, Kak NpaBuio, MeHee CTOMKWIA, YeM AN NONyYeHHoN yrnybneHHbIM MapkupoBaHmeM ¢
NPUMEHEHNEM 3/TIEKTPOXMMUYECKOTO TPaBeHUs. DNEKTPOXMMUYECKOE TpaB/ieHNe AO/HKHO NMPUMEHSATLCA MO
TpeboBaHMio opraHusaumun-paspadboTtymka nsgenus. Mpouecc peannsyerca NPUMEHEHUEM TONbKO NepemeH-
HOro Toka. MapamMeTpbl HANPSXKEHUA 1 BPEMEHN MOTYT U3MEHATLCA A8 pa3INMyHbIX KOMOUHaUMA MaTepranos
N n3penuii.

3.4.5 CocTosiHMe usgenui

WN3penns fomkHbl 6bITb YACTBIMUW, HE UMETb KOPPO3UK WX OKa/vHbl. Mapkupyemas noBepXHOCTb A0K-
Ha 6bITb CBOGOHON OT TOKOM3OMMNPYHOLLUX MOKPLITAIA — Kpacku, aHOAMPOBaHWA U ap.

3.4.6 PekoMeHpaummn no onpefeneHNo napaMeTpoB MapknpoBaHUSA 3/IEKTPOXUMUYECKMM TpaBs-
nexHvem

a) MoaroToBuUTb WabAoH ¢ TpebyembiM n306paxeHneM.

OnpegenuTtb TpeboBaHNA K MapkMpoBke — hopmarty AaHHbIX.

b) JTokasibHO 06€3XMPUTb N OUYUCTUTL MapPKNPyeMYto MOBEPXHOCTb.

BbICYLLINTb MapKMpyeMyt NMOBEPXHOCTb NOC/Ee OUUCTKU.

¢) CMOUYNTb NPOKNaAKy 3/1EKTPONTOM.

O6ecneynTb YACTOTY BOWMOYHON MPOKIAAKH.

d) NoAkntounTb aHog K U34enunio.

O6ecneynTb XOPOLUNIA INEKTPUYECKNI KOHTaKT.

e) PasmecTuTb WwWabnioH Ha nsgenuu.

0 YCTaHOBUTb NCTOYHMK HANPSHXKEHNA W TaliMep Ha 3afaHHble napameTpbl N0 UHCTPYKLUN.

) HanoxuTb CMOYEHHYI0 NPOKNaAKy NA0THO Ha LUAGMOoH.

O6ecneunTb HeNOABMXHOCTbL NPOKNAAKN B MpoLecce MapknpoBaHUs.

h) BKAOUNTb NCTOUYHUK HANPSHKEHNS.

i) BbIKNIOUMTb HanNpsXeHve B KOHLLe onepauuyi MapkupoBaHus (B aBTOMaTUYeCKOM pexume).

KOHTpO/Ib B py4YHOM pexunMe HacTPOeK Toka 1 BpemeHn 06paboTkn He TpebyeTcs.

i) YpanuTe Bce cneppl OT 3/1eKTPoMTa HeliTpanmsauneil Unm npomMbIiTe TaMMNOHOM.

k) BbicylumnTb nsgenve.

1) MpoBecTy NpoBepKu.

3.4.7 Matepuan wabnoHa

Matepuan wabnoHa u cosgaHune WwabnoHa SBAATCA KPUTUUYHBIMK ANA o6ecneyeHrns BOCNPOM3BOAVMO-
CTU KayecTBa npouecca MapkmpoBaHus. Kak npasuio, NPYMEHAIOT YKasaHHble HUKe YeTbipe OCHOBHbIX TUna
wabnoHa.

a) LWab6noHbl, N3roToBieHHbIe DOTOTPaBAEHNEM

M3rotaBnunBaloTCA Hape3aHHbIMW Ha YCTaHOB/IEHHbIE pasmMepbl U coAepxar Tpebyemoe n3obpaxeHue.
M3rotoBuTENb WA6GM0OHA ANA MAPKUPOBKM HAHOCUT N306paxeHune Ha 06paboTaHHy0 NNacTuHy6*n hopmupyeT
Ha Heli n3obpaxeHue. 3aTem nnacTMHa MCMNOMb3yeTca ANA HAHEeCEHUS U300paxeHus7* Ha wwabnoHe, KOTo-
PbIii N3rOTOBNEH M3 BbICOKOTOYHOrO AYEMCTOro nosmnactepa. Mocne HaHeceHUs n3o06paxeHns Ha maTepuan
wabnoHa chotoTpaBneHnem WabaoH AONYyCKAeT MHOroOKpaTHoe NMPUMEHEHNe Ha pasINYHbIX U34enunsax, Koaum-
4YeCTBO KOTOPbIX OnpefenseTcs napamMeTpamy HacTPOWKM MapKMpOBOYHOrO ycTpoiicTea. lMpu ncnonb3oBa-
HWUN 6ONbLLOV CW/bl TOKA WAabNOH NPMAET B HETOAHOCTb MPY HAHECEHWW MEeHbLUEro KoMMyecTsa MapkupoBOK.
[aHHbIi METO MOXET NPUMEHSITLCA B CNyYasix, korga AN MapkupyeMbix N3ennii COXpaHsaeTcs Of4UH coCTaB

6> M3roTaBnmBaloT Mmacky (doTowabnioH), cofepXawmii  n3obpaxeHne MapKMpoBKW, Yepe3  KOTOpYH
npon3BOAMTCS 3acBeTka hoTopesuncTa.

" MN306paxeHie Ha LabnoHe MOXeT 6blTb HaHEeCEHO 6e3 NCMNOoNb30BaHKA Macky (6eamacouHas nutorpadms).
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AaHHbIX MapkupoBkn. Cnocob obecneunsBaeT BbICOKOE KayeCTBO, OAHAKO CTOMMOCTb wabioHa MOXeT 6bITb
OTHOCUTE/IbHO BbICOKOIA.

b) Wa6noHbl ¢ TepMONIaBkM BOCKOM

M3roTaBnuBalOTCA U3 OKpaLleHHOW NpoHuLaemMoi 6ymarm ¢ NnoBEPXHOCTbIO, MOKPLITON BOCKOM. CMMBON
Data Matrix neyaTaloT Ha TOHKOM BOCKOBOM C/l0€ C MCNOMb30BaHMEM TepmonpoLecca, yAansoLwero BoCK 1
ocTaBnfoLWero n3obpaxeHne ¢ Tpebyemoin naeHTudukauvein. Metod ConpsxeH C NOSIBIEHWEM NOBPeXAe-
HWI. BOCK NIETKO paspyluaeTcs B NpoLecce MapkMpoBaHWs Npu UCNOSb30BaHUN GO/bLLON CUMbl TOKA, YTO Bbl-
3bIBAET NOTEPI0 KAYECTBA MAPKMPOBKN B TaKUX YCNOBUSAX.

c) Wa6bnoH ANns HaHeceHus 0TNevYaTkoB C UCMO/b30BaHNEM KuLle

BymaxkHbIli WabnoH 415 HaHeCceHUs OTNeYaTKoB C UCMOMNb30BaHNEM KWLIE LUMPOKO UCMONb3yeTcs Ans
HaHeceHVs MapKnpoBKWN 3N1IEKTPOXMMUYECKNM TpaBfeHUeM BO MHOTUX NpunoxeHusx. lWabnoH nsrotasnmsaot
13 OKpalleHHOro MPOHMLLAEMOro Marepuasna W TOHKON HeNpOHWLAEeMOWR NaMUHUPYHOLWER MAEeHKN Ha OfHOM
CTOpOHe wWabnoHa. Ana HaHeceHns cumBonoB Data Matrix ucnonb3yeTcs MaTpuYHbIi NPUHTEP 4715 NPOOMBKK
OTBEPCTWIA B NMaMUHUPYIOLLEM NOKPbITUM U DOpMUpPOBaHMA M306paxeHns cumsona Data Matrix. LLa6noHbI
NS HaHeCceHUs 0TMNeYaTKoB C MCMOMb30BaHNEM K/IULLE ABAAOTCA CTOMKUMMW K U3HOCY M NO3BONSAIOT nosyyaTb
MapK/MpOBKY BbICOKOTO KayecTBa. Hanbornbliee 3HaueHue Ans KkayecTsa nmeeT cnocob nponssogcTea Wwabno-
Ha. JnA HaHeceHWs 1306paxeHnss Ha LWabioH 06bIYHO UCMOMb3YeTCA MATPUUHbIA NPUHTEP C 24 WUronkamu.
Mpo6nemMbl MOryT 6bITb CBA3aHbI C HETOYHOCTAMYM NpoLiecca neyaTy (HanpuMep, KPMBOMHERHOE pacnonoxe-
HWe oTBepCTMin B Bymare wabnoHa).

d) WabnoH, HaneyaTaHHbIN Ha TepMoTpaHcepPHOM NPUHTEpPE — OAHOPAa30BbIi

Matepuan wabnoHa nogobeH bymare wabnoHa 418 HAHECEHUS OTNEeYaTKOB C 1CNONb30BaHNEM KuLLe,
C NPOHMLAEMbIM MaTePUanoM U HEMPOHULAEMOW NaMUHUPYoLLEel NieHKol. OCHOBHbIM OT/IMYNEM ABNSIETCS
MWKPOHHAA TO/ILLMHA NaMUHUPYIOLLER NaeHkn. JlTaMuHaT ¢ WwabioHa yaanseTcs TepMuyeckuM Bo3geiicTenem
C MCNoMb30BaHVeM TepMONpuHTepa, (hopMUpyloLwero n3obpaxeHne Ha NpoHuLaemMom mMatepuane. Mpouecc
ABNSAETCA HafeXHbIM 1 obecneymBaeT NOMyYeHVWe BbICOKOrO kayecTBa MapkupoBku. LLabnoHbl 06bIYHO uC-
NoMb3YTCSA OAHOKPATHO 1 3aTeM yTUM3NpYloTCca. Hebonbline Bapraumm kayectsa neyatn 06614HO 06ycios-
NeHbl 60KOBbIMU CMELLEHUSIMU CTPYKTYPbl MPOHULAEMOr0 MaTepuana.

3.4.8 PacTBOpbl anekTponurta

CyuwiecTByeT 60/bLLIOE KONNYECTBO BMAOB pacTBopa 3/1eKTponmTa, COCTaB KOTOpbIX onpejenserca mMa-
Tepvanom usgenus. MockonbKy BCE OHW NpefHa3HauveHbl A8 BCTYNIEHUSA B HEKOTOPble hOpMbl XUMUYECKNX
peakuuii c maTepvasom, Heo6XoAMMO, YTO6bI BCE Cnefbl 3/1IEKTPONNUTA Bbl/IN C N34eNNS CMbITbl/yfaneHsl/Hei-
Tpann3oBaHbl HEMEeAJ/IEHHO Noc/ie 3aBepLleHus npouecca mMapkupoBaHus. Takke Heob6xogumo, YTob6bl npu
yAaneHun 3nekTponmTa cam 3/1eKTPONNT U CMbIBAtOLLMIA ero pacTBOP He Nonanaun B 1l06bIe NOMOCTY UK Lien
mMexay aetansMu. Tun/cocTaB U NMPUMEHeHNe 3NeKTPoMTa fO/MKHbI ONpeAensATbCa opraHu3auueii—paspa-
60TUMKOM M3aenus.

3.4.9 TpeboBaHWA K MapkupoBaHuio

a) MNpoBepka LBeTa NOBEPXHOCTN — 06ecneyeHne KoHTpacTa

LiBeT NOBEPXHOCTU 1 KOHTPACT MapKMPOBKM BAMAIOT Ha Ka4eCcTBO UAeHTUdmuKaLum n3genus. Kak npasu-
NO. TEMHBbIN LBET MapKMPOBKN UCNOMb3YeTCA Ha CBET/I0N MOBEPXHOCTU W CBET/bIM LBET Ha TEMHON noBepx-
HOCTW. MVHMManbHbI YPOBEHb KOHTpPacTa MexAy MapKMpOBKOW W Cy6CTpaTtom B MOSIYTOHOBOW LUKane He
JO/MmKeH 6bITb HUXe 20 % (cM. pucyHok 11). ns obecneyeHns MakCMMasIbHOTO KavyecTBa U3MeHeHue LseTa
NCXOAHOW NOBEPXHOCTU AOMKHO GbITb CBEAEHO K MUHUMYMY.

b) HanonHeHne mopyns

HanonHeHnne mogyns f0/MKHO cocTaBnsaTk 0T 60 % Ao 105 % OT HOMWHA/IBHOTO pasMepa Moayns; [o-
NnycTUMbIM SiBNIieTCA 5 % HanoxeHue mogynei.

C) BusyasnbHblli KOHTPO/b BHELLHErO BUAa

[na obecneyeHns mMakcMMasibHOro kayectsa pesy/ibTaTbl BbINOHEHNA NpoLecca A0/MKHbI BU3yaslbHO
KOHTPONMPOBATLCA Ha COOTBETCTBME TPeOOBaHUSAM BHELLHEro Buga (CM. pekoMeHgauuy B npunoxeHun D).

d) Cny6buHa moayns

ny6buHa mofyns fo/kHa CooTBeTCTBOBaTbL TpeboBaHuAM paspaboTuuka. MybuHa moaynsa onpegens-
eTcsl Tpe6oBaHUsIMM K MPOLLeCcCy, COXPaHeMOCT MapKUPOBKM BO BHELUHEW cpeje 1 ApyriuMu ghaktopamu.

e) Pasmep mopayns

HomuHanbHbI pasmep MoAyns, Kak npaBuio, HaxoauTcs B guana3oHe ot 0.20 mm go 0,60 mm (0.008—
0,024 groiima). N3meHeHns 3TOro guanasoHa JO/MKHbl ObiTb YTBEPXAEHb! pa3paboTumkoM. PekomeHayemble
HOMUWHa/IbHblE pa3Mepbl MOAY/A MOTYT ObITb BbiGpaHbl U3 Tabnuubl 1 (nogpasgen 3.2).
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3.4.10 NcnbiTaHns

[na onpefeneHus cooTBETCTBMSA MapamMeTpoB MapkMpoBaHuA TpeboBaHMAM pasgena 4 AO/KHblI Npo-
BOAMUTLCA UCMbITaHUA npouecca. VcnbiTaHua npouecca A0/KHb NPOBOAUTLCA A1 BCEX TUNOB MaTepuasos.
Ecnn anekTpoxummyeckomy Tpas/ieHUIO NOABEPralTCA pasHble M3fenns U3 04HOro matepuana, UCMbITaHus
npouecca TpebyrTCs TOMBLKO A8 O4HOTO U34envs unu Ans npeacTaBuTeNIbHON BbIGOPKN.

Mpu npoBegeHUN UCMbITAHNIA MpoLecca A0/MKHbI 6bITb JOKYMEHTVPOBAaHbI:
TMN 060pyAoBaHNS;
HaCTPOWKN HanpsHKeHUs — NOCTOSIHHOTO W/UYM NePEMEHHOT0 TOKa;
BpeMs, HeobxoAnMoe AN NepexoioB Npouecca;
TVN 3N1EeKTPONTA;

- Matepuan wabnoHa.

[pyrne napameTpbl fO/MKHbI ONPeAenaTbCa No Tpeb6OBaHMI0 U UHCTPYKUMAM OpraHu3auun paspaboTtuu-
Ka. Pe3ynbTatbl UCNbITAHUI Npouecca A0/KHbI 6biTb 4OKYMEHTMPOBaHbLI B OTYeTE. ECnn 0guH 13 npuBeaeH-
HbIX Bbllle NapaMeTpoB U3MEHSIOT, UCTIbITaHMe npoLecca AO/HKHO ObITb NPOBELEHO NOBTOPHO.

3.4.11 3awmTa oT KOpPPO3UKU

Bce meTannunueckve getanu nogBepXeHbl kopposuun. OnpegeneHme He06XoAMMON 3alnTbl OT KOpPOo-
3Un 419 MeTa/lIMYECKMX AeTaneil Ha Bcex aTanax Npou3BOACTBa OCYLLECTBNAET OpraHn3aunsi-pa3paboTumk.

3.4.12 Ob6ecneyeHne KayecTBa

TexHnyeckoe 06CNyXnBaHME CPeACcTB 3MEKTPOXMMUYECKOro TPaB/ieHUsa AO/MKHO NPOBOAUTLCSA B COOT-
BETCTBUW C UHCTPYKLMAMM, BbIMYLLEHHBIMWU NLaMu/opraHm3aunsmmn. OTBETCTBEHHbIMY 3a NaHupoBaHue Tex-
HMYECKOro 06CayXnBaHus.

4 Bepugmkayma MapKMpoBKK

4.1 Bce napameTpbl AO/MKHbI 6biTb MPOBEPEHbI B XOA4E UCMbITAHNA NEPBOro n3genunst B COOTBETCTBUM C
Tpe6oBaHnsMu SAE AS9102.

4.2 MpunoxeHve E «Mpumepbl METOAOB NPOBEPKN XapakTePUCTUK UI/I0YAapHOro MapkupoBaHus» Mo-
XeT 6bITb NCMOJ/Ib30BAHO B KAYECTBE PEKOMEHAALNIA N0 NPOBEPKE NPU UINoYAapHOM MapKupoBaHUK.

4.3 Jlto6oe HeCoOTBETCTBME MapPKUPOBKY AO/MHKHO 6bITh 40BEAEHO A0 CBeAEHUS opraHa, YNoJHOMOYEH-
HOro NPVMHUMAaTb peLleHnst N0 HeCOOTBETCTBUIO TPe6OBaHUAM A1 MPUHATUA Aa/IbHELLIEro peLleHus.

5ATTectaumsa ¥ MOHUTOPWUHT MapKknposaHuns

5.1 [lomkeH 6bITb pa3paboTaH NiaH oGecneyeHnsi KauecTBa 1 onpefenieHbl Mepbl N0 06ecneyeHunto ka-
yecTBa MapkMpoBaHus cumeosiamu Data Matrix, Mepbl N0 MOHUTOPUHTY 1 KOHTPO/IIO MPOoLecca MapkMpoBaHus
[Ns BbISIBNIEHUS CHUKEHUs1 KauecTBa npolecca. Hanpumep, MOHUTOPUHI UI0yAapHOTO HAHECEHWUs MOXeT
6bITb OCTATOYHO MPOCTLIM ¥ 3aK/YATLCSA B KOHTPO/E HAMIOXEHUs1 MOAYel nof fecATUKPaTHbIM yBennye-
HUEM.

5.2 O6opyfoBaHue AN MapK1poBaHWs [O/MKHO NOABEPraTbCs MOHUTOPUHIY/06CNYXMBAHUIO B COOTBET-
CTBWU C MIAaHOM NMPEBEHTVBHOTO TEXHUYECKOTO 06CNYXMBaHWsI, pa3paboTaHHbIM COBMECTHO C MOCTABLLMKOM
060py0BaHMA AN HEOGXOAMMOro NPEBEeHTUBHOrO/NNAHOBOrO 0GCNYXMBAHUS 1 NPeAoTBpaLLeHus Bbixoaa
napameTpoB MapKupoBaHus 3a Npejesbl A0MyCKOB.

5.3 /llo6oe HeCOOTBETCTBME MpoLiecca MapkMpoBaHUs AO/MKHO ObiTb [OBEAEHO A0 CBELEHWSI opraHa,
YNOSIHOMOUYEHHOTO NPUHUMATL PELLEHUS N0 HECOOTBETCTBMIO TPEGOBAHUAM A/151 NPUHATUSA AanbHeliwero pe-
LIeHus.
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Mpunoxexve A
(pekomeHgyemoe)

PekomeHZauum no BbIGOPY CTPYKTYpbl CUMBO/A AN Pa3NYHbIX 3HaYeHnii o6bema
AaHHbIX U WEepoXoBaTOCTU NOBEPXHOCTU

B Ta6muax A.1—A.4 npeacTaBeHbl pekoMeHAauun No BbIGOPY CTPYKTYPbl CUMBONMA /18 Pas3/IMUHbIX 3HAYeHUi
06beMA JaHHbIX U1 LIEPOXOBATOCTU MOBEPXHOCTMY.

Ta6nuya Al — lWepoxoBatocTb noBepxHocT K, = 1,50 mkm (63 Mukpoatoiiva)

CTpykTypa cumsona O6bem AaHHbix HOMMWHaNbHbI pasmMep MoAyns
O6nacts Comecran ONUYECTEO 0.22 mm 0.0087 aoiima
3Hakos Mm Ao iMos
KBagpatHbIii cumBon
10 10 8x8 6 3 2.20x2.20 0.087x0.087
12 12 10x10 10 6 2.64x2.64 0.104x0.104
14 14 12x12 16 10 3.08x3.08 0.121x0.121
16 16 14x14 24 16 3.52x3.52 0.139x0.139
18 18 16x16 36 25 3,96x3.96 0.156x0.156
20 20 18x18 44 31 4.40x4.40 0,173x0.173
MpAMOYro/bHbIA CUMBON
8 18 6x16 10 6 1.76x3.96 0.069x0.156
8 32 6x14 (2x) 20 13 1,76x7.04 0.069x0.277
12 26 10x24 32 22 2.64x5.72 0.104x0.225
Ta6nuua A.2— LllepoxoBatocTb NoBepxHocTv Ra= 2.40 mMkm (95 MUKPOAO/IMOB)
CTpykTypa cumsona O6bem AaHHbix HOMMHaNbHbI pasMep MoAyNs
O6nacTs KONNYECTEO 031 MM 0.0122 pwiima
KONMUecTBO KoNMuecTBo BaHHBIX Konuuecteo 6ykBEHHO<
ba08 o w::;:;: x Ln poBEIX pasmep cumsona
3Hakos MM A iMos
KBagpaTHbIii cumBon
10 10 8x8 6 3 3.10x3,10 0.122x0.122
12 12 10x10 10 6 3.72x3.72 0,146x0.146
14 14 12x12 16 10 4.34x4.34 0.171x0.171
16 16 14x14 24 16 4.96x4.96 0.195x0.195
18 18 16x16 36 25 5.58x5.58 0.220x0.220
20 20 18x18 44 31 6,20x6.20 0.244x0.244
MpAMOYronbHbIA CMBON
8 18 6x16 10 6 2.48x5.58 0.098x0.220
8 32 6x14 (2x) 20 13 2.48x9.92 0.098x0.391
12 26 10x24 32 22 3.72x8.06 0.146x0.317
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Ta6nuua A.3 — LllepoxoBarocTb NoBepxHOCTM Ra= 3.25 MkM (125 MukpoatoiiMoB)

CTpyKTypa cumBona

KONM4YecTBO
psgoBs

10
12
14
16
18
20

8
8

12

Tab6nnuya A.4 — lWepoxoBaTocTb NnoBepxHoCcTM Ra= 3.80 Mkm (150 MVKpOAOAMOB)

Konunyectso
KOMOHOK

10

14
16
18
20

18
32
26

CTpykTypa cumBsona

KONMyecTBo
psaos

10
12
14
16
18
20

KOinyecTtBo
KOTOHOK

10

14
16

20

32

26

O6beM gaHHbIX

KONn4yecTBO
O6nacte KONM4YecTBO 6
aHHbIX KBEHHO-
A un poBbIX Y
L1 poBbIX

3HakoB
3HaKoB

KBagpartHblii cimBon

8x8 6 3
10x10 10 6
12x12 16 10
14x14 24 16
16x16 36 25
18x18 44 31

MPAMOYTO/bHbI CUMBON

6x16 10 6
6x14 (2x) 20 13
10x24 32 22

O6bem gaHHbIX

O6nacTb KONN4YecTeo
KONM4YecTso

AaHHbIX 6yKBEHHO-
LM poBbIX

LM poBbIX

3HakoB
3HaKoB

KBagpaTHblii cUMBON

8x8 6 3
10x10 10 6
12x12 16 10
14x14 24 16
16x16 36 25
18x18 44 31

MpsIMOYro/bHbIA CUMBON

6x16 10 6
6x14 (2x) 20 13
10x24 32 22

FOCT P 57302—2016

HoMuWHanbHbI pasmep moayns
0.41 MM 0.0161 patiima

pasmep cumBona

Mol noiMos
4.10x4.10 0.161x0.161
4.92x4.92 0.194x0.194
5.74x5.74 0.226x0.226
6.56x6.56 0.258x0.258
7.38x7.38 0.291x0.291
8.20x8.20 0.323x0.323
3.28x7.38 0.129x0.129
3.28x13.12 0.129x0.517
4.92x10.66 0.194x0.420

HoMuHanbHbIl pasmep moaynsa
0.45 mMm 0.0177 pgroiima

pasmep cumBona

MM Aloiimos
4.50x4.50 0.177x0.177
5.40x5.40 0.213x0.213
6.30x6.30 0.248x0.248
7.20x7.20 0.283x0.283
8.10x8.10 0,319x0.319
9.00x9.00 0.354x0.354
3.60x8.10 0.142x0.319
3.60x14,40 0.142x0.567
5.40x11.70 0.213x0.461
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Mpunoxexve B
(pekomeHgyemoe)

PekomeHgaunn no 3atoyke cTuayca npu UrnoygapHoM MapkupoBaHuu

OcTpvie cTulyca 3aTaunBaeTca MoA yriom 45° mexay nepecekaiolyiMncsa ocsiMv CTuIyca W fucka 415 3aTouku
(pvicyHkm B.1. B.2).

MoBEPXHOCTb MOXET UMETb TaHreHUabHble LapanmHbl OT 3aTOUKW, NOBbILLAIOLLIME LLIEPOXOBATOCTb U CHXKAIOLLIe
npo6aembl C NOACBETKON TOUKM, MONYHYEHHOI NpW BO3A4eNCTBAN CTUyCa.

MpumeyaHne — CTUAyc WAUKyeTCA aIMasHbIM Kpyrom.

PucyHok B.1 — [lonycku ans ctuiyca

18



FOCT P 57302—2016

PucyHok B.2 — 3aTouka ctunyca

19



FOCT P 57302—2016

Mpunoxenune C
(pekomeHgyemoe)

MpuMepsbl Tpe6GoBaHMWI K fONYyCKaM B 3aBUCMMOCTU OT HOMUHA/bHbLIX pa3MepoB
MOZYNoi Npu UFNoYAAPHOM MapKUpoBaHUM

Mpumepb! TpeboBaHWii K onyckaM B 3aBUCMMOCTU OT HOMUHA/TbHBIX pa3mMepoB MoAy/elt Npu UrnoyaapHoM Mapku-
poBaHuM npvBeAeHbl B Tabnnuyax C.1—C.2.

Ta6nuya C.1 — TpeboBaHus B MUAIMETPAX

HoMuHanbHbIN pasmep mogyns = 0.22 Mm

XapakrepycTvika TpebosaHve
Yron ctunyca Ot 90° o 60°
Pagunyc octpusa ctunyca 0.10 mm
Pa3wvep nsTHa (guameTp) OT10.132 00 0,231 Mm
CwmelleHve LeHTpa naTHa Ot 0.022 o 0.044 mm
Yron nepekoca +7°

HoMuHanbHbIN pasmep mogyns = 0,31 Mm

XapakTepuctvka Tpe6osaHvie
Yron ctunyca Ot 120° go 90°
Paawnyc octpusa ctunyca 0.15 mm
Pa3wmep nsiTHa (gnameTp) OT10.186 00 0.325 mMm
CmMelLieHne LeHTpa naTHa Ot 0.031 o 0.062 Mm
Yron nepekoca +7°

HomunHanbHbIii pasmep moayns = 0.41 Mm

XapaxTepuctvka Tpe6osaHvie
Yron ctunyca Ot 120° go 90°
Paawnyc octpusa ctunyca 0.25 mm
Pa3wmep nsiTHa (gnameTp) OT1 0.246 0 0.431 mMm
CmMelLleHe LeHTpa naTtHa Ot10.041 f00.082 Mm
Yron nepekoca +7°

HomuHanbHbIi pasmep mogyns = 0,45 Mm

XapakrepucTvka Tpe6osaHvie
Yron ctunyca Ot 120° go 90°
Paawnyc octpusa ctunyca 0.20 mm
Pa3wmep nsiTHa (gnameTp) OT1 0,270 g0 0.473 MM
CmMelLieHue LeHTpa naTHa Ot 0.045 10 0.090 mm
Yron nepekoca +7°
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Ta6nuua C.2— TpeboBaHus B AolimMax

FOCT P 57302—2016

HomuHanbHbIl pasmep moaynsa = 0.0087 atoiima

XapakTepuctuka
Yron ctunyca
Paguyc octpus ctunyca
Pa3smep nATHa (gnameTp)
CwmeLleHune LeHTpa natHa

Yron nepekoca

TpeboBaHve
Ot 90° go 60°
0.0039 mm
Ot 0.0052 o 0.0091 mMm
Ot 0.0009 g0 0.0017 MM
+7°

HomuHanbHbIl pasmep moaynsa = 0.0122 aoiima

XapakTepucTtuka
Yron ctunyca
Paguyc octpus ctunyca
Pa3smep nATHa (anameTp)
CwMelleHve LeHTpa natHa

Yron nepekoca

TpeGoBanne
Ot 120° go 90°
0.0059
Ot 0.0073 go 0.0128
Ot 0.0012 po 0.0024
+7°

HomuHanbHbIl pasmep moaynsa = 0.0161 atoiima

XapakTepuctuka
Yron ctunyca
Paguyc octpus ctunyca
Pa3smep nATHa (guameTp)
CwmeLleHune LeHTpa natHa

Yron nepekoca

TpeGosanne
Ot 120° go 90°
0.0098 mm
Ot 0.0097 no 0.0169 mm
O 0.0016 o 0.0032 Mm
+7°

HoMmuHanbHbI pasvep moayns = 0,0177 grovima

XapakTtepucTtuka
Yron ctunyca
Paguyc octpus ctunyca
Pa3smep nATHa (anameTp)
CwmeLleHune LeHTpa natHa

Yron nepekoca

TpeGosanue
Ot 120° go 90°
0.0079 mm
O710.0106 go 0.0186 mm
O710.0018 o 0.0035 mm
+7°
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Mpunoxexne D
(pekomeHgyemoe)

PekomeHgauumn no Bmsyaanoﬁ OoueHKe KayYyecTBa 3/1IEKTPOXUMUNYECKOTO TpaB/ieHUA

D.1 OueHka KayecTsa

D.1.1 PucyHok D.1 no/mkeH MCnonb30BaTbCsl B KAYECTBE pPeKOMeHAAUW ANs NMPOBELEHNS OLEHKU KavecTBa8' u
onTummn3aLnM napameTpoB NpoLiecca MapKMpoBaHUs.

D. 1.2 Mpw nony4eHnn OLLeHOK KayecTBa 5 1 Hke Heobxoayma HacTpoiika napameTpoB npouecca A/ JOCTKEHNS
Tpebyemoro kayecTtsa (B cootBeTcTBUM C 3.4.10).

PucyHok D. 1— BusyanbHas oueHka Kayectsa

8>0LeHKa KauecTBa NPON3BOAUTCS HA OCHOBE BU3YasIbHOTO COMOCTAB/EHUs NOyYEHHOM MapKUpOBKY ¢ o6pasuamu
MapKVPOBKY, NPUBESEHHLIMU Ha prcyHKe D.1.

22



FOCT P 57302—2016

Mpunoxexune E
(pekomeHgyemoe)

MpuMepbl METOAOB NPOBEPKN XapakTepPUCTUK UTNIOYAAPHOTO MapKupoBaHus

E.1 Cxema onpefeneHns HOMUHa/IbHOTo pasmepa Moy s, CMELLLEHNSA LiIeHTPa TOUYKN 1 pasMepa TOUKW NpuBeaeHa
Ha pucyHke E.1.

HAwutumii punupums

Cw w, n ueHTpannku

C»«LWMM» LEHTP*T O T

PucyHok E.1 — Cxema onpefeneHns HOMUHabHOTO pasmepa MOoAy/s, CMELLEeHNs LIEHTpa TOUKM U pasMepa ToUKM

E.1.1 MNpoBepka cumBona Data Matrix roxeT 6bITb NpoOBEAEHa OAHVM U3 CNeayoL X METOAO0B:

a) yBesimyeHne ¢ NoMOLLb0 ONMTUYECKON CUCTEMbI;

b) nccnefosaHne ¢ NOMOLLBIO hOoTOKaMepbl U NPOrPamMMHOro obecneyeHus, NO3BO/SAIOLLErO OLEHNTb KayecTBO Ha
COOTBETCTBUE 3a[aHHbIM TPE6OBaHUAM.

E.2 MNpumep meToga NpoBEPKM YI1I0BOroO Nepekoca CMBO/Ia NpuseeH Ha pucyHke E.2.

ttrmnfl

PucyHok E.2 — YrnoBoii nepekoc cumBona

E.2.1 YrnoBoii nepekoc rMoXeT GblTb MPOBEPEH C/EAYHOLMMA METOAAMU:

a) yBe/simyeHune ¢ UCnosib3oBaHMeM ONTUYECKUX CUCTEM;

b) NpoBepka C UCMosib3oBaHneM hoToKaMepbl 1 NPOrpaMMHOro obecneyeHuns, NO3BOJIAIOLLEr0 NPOBOANUTL OLEHKY
KayecTBa Ha COOTBETCTBME 3a4aHHbIM TPeboBaHUAM.

E.3 Mpumep MeToga NpoBepkn ryOuHbl Yray6aeHus npu urnoyaapHoM mapkmposaHun (M. pucyHok E.3).

E.3.1 ny6uHa yrny6nenns (Toukmn) sBnsietcs qyHkumeli paguyca ctunyca, yrna koHyca ctunyca n AeicTBuTesibHo-
ro pasmepa TOUKN.
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E.3.2 B Tabnmue E.1 npeacTtasneHbl 3HaueHns LLly61HbI TOUKM, NoyyeHHble 13 pacyeta (CM. pucyHku E.3 n E.4).
[leiicTBUTENbHYIO TNYOUHY TOYKM MOXHO NPUBAM3UTENIbHO M3MepWTL NyTeM 3aMepa u3Hoca ctunyca (cM. pucyHok E.5);
[O/DKHBI MPUHUMATLCA B pacyeT AeCTBUTE IbHbIe 3HAaUEHNsI TBEPAOCTU U3AENVS U CTUYCa, BAVSIOLLME HA U3HOC CTUyCa.

E.3.3 [1ns 3amepa AeicTBUTENbHOI ry6WHBI TOYKM MOTYT 6bITb UCMO/MB30BaHbI 1 ApYyrvie MeToapbl.

PucyHok E.3 — Mpumep cTrunyca ¢ ytiom 60° n paguycom 0.102 mm (0,004 proiiva)

E.3.4 Pa3vep TOYKM [JIOXET GbITb U3MEPEH C UCMOMb30BAHNEM HEOOXOAUMOrO YBE/IMYEHWUS WU UCTOMb30BaHNS
cpeacTB hoTorpadmpoBaHnsa ¢ U3MepPUTENbHON LKanol (CM. pucyHok E.4).

PucyHok E.4 — VI3mepeHre pasmepa ToUku

Tabnuya E.1 — PacyeTHasn rnybuHa TOUKM

HOMAH/Hb i Pazviep Toukn Yron koryca Pagpyc ctunyca ny6uHa TouKu
pasvep Mo/ P cTunyca wiy nyl
OOV MM [HONMbI MM rpag,. OOV MM Jale, V3 MM

105% 0.0091 0.23

100% 0.0087 0,22 0.0036 0.092
0.0087 0.22 60 0.0039 0.10

90% 0.0078 0.20 0.0029 0.072

80% 0.0069 0,18 0.0021

0.0040 0.102

0.053
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MpopomkeHne Tabnuubl E. 1

HomuHasbHb Il
pasvep mMogy”na
Atolimbl MM
0.0087 0.22
0.0122 0.31
0.0122 0.31
0.0161 0.41

70%
60%
105%
100%
90%
80%
70%
60%
105%
100%
90%
80%
70%
60%
105%
100%
90%
80%
70%
60%
105%
100%
90%
80%
70%
60%
105%
100%
90%
80%
70%
60%

Pasmep Touku

Atolimbl
0.0061
0.0052
0.0091
0.0087
0.0078
0.0069
0.0061
0.0052
0.0128
0.0122
0.0110
0.0098
0.0085
0.0073
0.0128
0.0122
0.0110
0.0098
0.0085
0.0073
0.0169
0.0161
0.0145
0.0129
0.0113
0.0097
0.0169
0.0161
0.0145
0.0129
0.0113
0.0097

MM
0.15
0.13
0.23
0.22
0.20
0.18
0.15
0.13
0.33
0.31
0.28
0.25
0.22
0.19
0.33
0.31
0.28
0.25
0.22
0.19
0.43
0.41
0.37
0.33
0.29
0.25
0.43
041
0.37
0.33
0.29
0.25

Yron koHyca
crwiyca

rpag.

60

90

90

120

90

120

Papvyc cunyca
A0 M bl MM
0.0039 0.10
0.0039 0.10
0.0059 0,15
0.0059 0.15
0.0098 0.25
0.0098 0.25
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ny6yHa TouKn

A0 AM bl MM

0.0014 0.036
0.0010 0.026
0.0030 0.075
0.0028 0.070
0.0023 0.059
0.0019 0.048
0.0014 0.036
0.0010 0.026
0.0034 0.087
0.0033 0.084
0.0031 0,078
0.0025 0.063
0.0019 0.048
0.0013 0.033
0.0028 0.071
0.0026 0.067
0.0023 0.058
0.0020 0.050
0.0016 0.040
0.0012 0.031
0.0045 0.114
0.0041 0.104
0.0033 0,083
0.0025 0.063
0,0018 0.047
0.0013 0.032
0.0034 0.086
0.0032 0.080
0.0027 0.068
0.0022 0.057
0.0018 0.045
0.0013 0.032
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OkoHuaHue Tabnuubl E. 1

HommHarbHbI Yron KoHyca

pasviep Moy Pasvep Toukm cTnyca Papgpyc ctunyca ny6rHa TouKu
Jite% V3 MM [H0iAMbI MM rpag. Jite¥ V3 MM Jilev v ! MM
105% 0,0186 0.47 0,0061 0.155
100% 0,0177 0,45 0,0057 0.144
90% 0,0159 041 0,0048 0.121
90 0.0079 0.20
80% 0,0142 0.36 0,0040 0.102
70% 0,0124 0.32 0,0030 0.077
60% 0.0106 0.27 0,0021 0.053
0,0177 0,45
105% 0.0186 0.47 0.0041 0.106
100% 0.0177 0.45 0.0039 0.100
90% 0,0159 041 0.0034 0.087
120 0.0079 0,20
80% 0,0142 0.36 0,0029 0.074
70% 0,0124 0.32 0,0024 0.060
60% 0,0106 0.27 0.0019 0.048

E.3.5 V3Hoc cTuyca HauGosnee YA0GHO N3MepsiTb C MOMOLLbK KoMmapaTtopa. BblunTast U3HoC CTumyca U3 paccum-
TaHHOM rNy6UHbLI TOUKM (CM. PUCYHOK E.5). NOMy4aoT 4OCTATOUHO TOUHOE 3HAUEeHWe NONYUEHHOMN FyGUHbI TOUKM.

26



FOCT P 57302—2016

MpunoxexHne OA
(pekomeHgyemoe)

O6uue cBeaeHnsa 06 UrIoyLapHOM MapkupoBaHWUM U34enuii CMMBOaMy WTPUXOBOTO Kofa
Data Matrix ¢ NpUMeHeH1eM JIIOMVHECLEHTHOTO cocTaBa U pekoMeHaLuuy no KOHTPO/Io
KauecTBa MapKMpoBKHM

OA.1 O6uwe cBefeHnsi 06 UINOYAapHOM MApKMPOBaHWUM U3AENNii CUMBONAMM WTPUXOBOrO Koga Data
Matrix ¢ NpMMEHEeHWeM JIIOMUHECLLEHTHOTO cocTaBa

MalumHocunTbIBaemMast UrnoyaapHas MapkupoBka C NPUMEHEHWeM JIIOMUHECLIEHTHOIO cocTasa (MHoe Ha3BaHue:
thnyopecueHTHas MapkupoBka MPAMOro HaHeceHusi — ®MIH) HaHocUTCA HenocpeACTBEHHO Ha NMOBEPXHOCTb Mapku-
pyemoro usgenvst B Bufe CMMBOMA [ABYMEPHOro LUTPMXOBOro Kofda. PacnonoxeHHsle B 3afaHHOM nopsiake yrnybneHus
KOHyCcO06pa3Hol hopMbl, 3anosIHEHHbIE IIOMUHECLIEHTHBIM COCTaBOM.COOTBEICTBYIOT CBET/IbIM MOAY/IIM CUMBO/IA LUTPU-
x0BOro koga Data Matrix (pucyHok [A.1).

PucyHok JA.1 — VirnoygapHoe MapKkupoBaHue ¢ NpUMeHeHneM, IIOMUHEeCL,EHTHOro cocTasa

JTloMUHeCLEHTHBI cocTaB NpeAcTas/iseT cCo60i KOMNO3MLMIO, CoAepXaLLyto YacTyLbl IIoMUHOopa € AnanasoHoM
ONVH BONH noraoweHnsa ot 250 HM A0 600 HM 1 MakcMmMyMoMm h/lyOpeCcLeHTHOro U3My4YeHus B AnanasoHe A/IMH BOSIH OT
600 H™M g0 700 HM.

Mpn 06nyyeHnn crmBONa LITPUXOBOIO KOAa W3NyYeHWeM C A/IMHaMU BOJH B yKa3aHHOM Bbllle AuanasoHe u pe-
rmcTpaumm ero dolyopecLeHLmn CYMTbIBAKLWMM YCTPOMCTBOM B AnanasoHe AauH BosiH 600—700 HM nonyyatoT 6m3kui
K 100 % KOHTpacT Mexay U3nyyeHueMm OT BellecTBa B Yry6neHnsx v NOBepXHOCTbIO, Ha KOTOPOV pacnosioxXeH CUMBON
LUTPUXOBOrO KOZa.

BbICOKUIA KOHTPACT NOly4aeMOro N306padkEHNA CHUXAET 3aBUCUMOCTb BEPOSATHOCTY YCMELLHOrO CYATLIBAHNUSA CUM-
BO/1A OT:

- Ha/IMuuA 3arpsasHeHni UNn 3aLMTHbLIX MIEHOK Ha MOBEPXHOCTY;

- BMAa marepuasia Mapkupyemoro usgenvsa (MeTtasnn, nnactMmacchl, 6eToH, ap.):

- CBOICTB MUKpopesnbeda 1 LeTa NoBEPXHOCTU MapK1pyemoro n3aenus;

- Ha/IM4MA NOCTOPOHHUX UCTOYHUKOB U3/TyYEHWS.

MaLumHocunTbiBAaEMas UINOYAaPH3A MapkvpoBKa C NPYUMEHEHNEM TFIOMUHECLIEHTHOTO COCTaBa MOXeT HaHOCUTLCA
1 YCMELHO CUYNTLIBATLCA HAa MOBEPXHOCTSX C CYLLECTBEHHO 60/ee BbICOKON LIEPOX0BATOCTbIO, YEM Ur/I0yAapHast Mapku-
poBka 6e3 NpMMeHeHNs NIOMUHECLIEHTHOTO cocTasa. Tak. MUHUMa/bHble pa3Mepbl MOAYNA CMMBOAA LUTPUXOBOMO Koda B
ananasoHe 0.2—0.7 MM 06ecneumBaroT CHMTbIBAEMOE” CMMBO/IA LUTPUXOBOTO Kofda 6€3 NpUMEHEHNS IIOMUHECLLEHTHOTO
cocTaBa Ha NOBEPXHOCTM C LLepPOoXoBaToCTbio (Ra) A0 7 MKM (cM. pasfen 3. pucyHok 4). C npyMeHeHNeM MIOMUHECLLEHT-
HOro cocTaBa CUMTbIBAHNE CUMBOJIOB C TEM Xe A1anasoHOM pasmMepoB MOZAyreil BO3MOXHO A/S CYLLEeCTBEHHO 60/IbLUMX
3HaYeHUi LepoXoBaToCTN NOBEPXHOCTY (YBENMUEHNe Ha NOPAAOK OT YKa3aHHbIX 3HAYEHWA).
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Ha pucyHke [IA.2 cnesa npvBefeHO N306paXeHVe B BUAVMOM Avana3oHe [/IMH BO/IH MapKMPOBaHHOM NOBEpPXHO-
CTW dhparmMeHTa NUTON feTanu (BaroHHON pambl) C LIEPOXOBATOCTHIO NOBEPXHOCTU 80— 100 MKM. 1306paxkeHne cuMBona
LUTPUXOBOTO KoAa He 06/1aAaeT He06X0AMMbIM KOHTPACTOM 1 He cuuTbiBaeTcs. Cnpasa NpeacTaBneHo n306paxeHne Toi
Xe AeTanu, Nosy4YeHHOe C MOMOLLbI0 YCTPOICTBA CUMTBIBaHWS (D/TyOPECLIEHTHBIX CUMBOJIOB Ha [/IMHE BOJHbI thilyopec-
LIeHLMM KpacuTessi B KPAaCHOM AyanasoHe [A/IMH BOJH, Npy Bo36yxJaroLem 06/1yueHnm B rofly6om auanasoHe A/IMH BOSH.
BbICOKWMIA KOHTPACT U306paxXeHNs 0GECTIEUNBAET BbICOKYH0 BEPOSTHOCTb CUUTLIBAHUS U AEKOAMPOBAHUS CUMBONA.

PucyHok [IA.2 — MN306paxkeHne MapKMpoBaHHOIo doparmeHTa NnToi aetanu, nosyyeHHoe
B BUAVMMOM AnanasoHe [/IMH BOJH U Ha A/IMHe BOJIHbI (h/lyopecLeHLmMn Kpacutens

[na MawwmHOCUUTLIBAEMOI UFNOYAAPHON MapKMPOBKM C NPUMEHEHWEM NIIOMUHECLLEHTHOIO COCTaBa CUrHan oT UH-
dhopmaLMoHHOro anieMeHTa (yrnybneHus) nponopuyoHaneH KonmyecTsy (/TlyOpPeCLEeHTHOro KpacuTensi, HaxoAsLerocs
B yrnybneHuun, a He onpeaensieTcs reomeTpuyeckoit hopmoli yrnybneHns, kak B ciyvyae UrioyaapHo MapkupoBku 6e3
NPUMEHEHUS IIOMUHECLEHTHOTO COCTaBa. ATO NPUBOAUT K CHUXEHUIO B/IMSHWA HA KQYeCTBO CHUTLIBAHWSA CMMBO/IA Napa-
MeTPOB NPUMEHAEMON MapKupytoLLelt annapartypbl.

MprYMeHeHVe NIOMUHECLEHTHOTO COCTaBa MO3BOJISET CYNATLIBATL CYMBOJIbI LUTPMXOBOMO KOAA Ha GO/bLUMX paccTo-
AHNUAX 1 B 6ONee LWMPOKOM ApanasoHe YrioB Mexay Na10CKOCTbI0 MapKUPOBKM M IMHUENR CKaHUPOBaHWSA, Tak Kak MHTEeH-
CMBHOCTb (D/IyOPECLLEHTHOIO U3/Ty4YeHUst UMeEeT crlabyto YroByt 3aBUCUMOCTb. ITO NPUBOAUT K BOSMOXHOCTU CUMTbIBATb
HaHeCeHHYH MapK/MpOBKY C KPMBO/IMHENHbIX NOBEPXHOCTEM MEeHbLUEro paguyca, Yem 3To AonyckaeTcsa ANs UrnoyaapHoi
MapKUPOBKM 6€3 NPUMEHEHUS IIOMUHECLLEHTHOTO COCTaBa. 3aBUCMMOCTb Pe3y/IbTaToB CUUTbIBAHUS MApPKMPOBKM OT yria
N paccTosiHMS cunTbiBaHWA npuBegeHa B Tabiuue JA.1 n Ha pucyHke OA.3.

Ta6nunuya [OA.1 — PesynbTaTbl CHATbIBAHUS MALLMHOCUMTLIBAEMON UTMOYAAPHON MApPKUPOBKYA C MPUMEHEHUEM MIIOMU-
HECLIEHTHOTO COCTaBa NP Pas/IMUHbIX Yr/ax CYUUTLIBAHUS 1 PACCTOSIHMSX OT MapPKMPOBKM 40 CKaHepa

PaccrosiHve, av

ron ek 6 10 1S 0 5 '
90 + + + 4 + +
75 + + + 4 4 +
60 + + + 4 + +
45 + + + 4 4 -
30 4 + + R R
15 + Te. .
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1 YcnoBHble 0603HAYEHUS: 30eCh <+) 03HAYAET YCMNELWHOe CUUTLIBAHWE. (-) 03HAYaAEeT OTCYTCTBUE CUUTLIBAHMS.
2 MapameTpbl MapKUPOBKU: AnameTp yray6aeHuns (Touku) 350 MKM. pasMep MOAy/isi CUMBOJIA LUTPUXOBOIO Koaa

730 MKM. MaTepuan MapKupyemoli MoBEPXHOCTU — AHOPaTFOMUHNIA.

MpuMeHeHUe MNOMUHECLLEHTHOTO COCTaBa NO3BO/ISIET 3HAYUTESILHO PACLUMPUTD AMANA30H NPUMEHNUMbIX COOTHOLLIE-
HUI1 pa3MepoB yrny6eHnii (Touek) 1 HOMUHA/IbHLIX Pa3MEPOB MOAY/1s CUMBO/IA LITPUXOBOTO koda. MpumMepsl pesynbTa-
TOB CUMTbIBAHWSI MALLMHOCUUTLIBAEMOI MII0YAAPHO MAPKUPOBKM C MPUMEHEHNEM SIIOMUHECLIEHTHOTO COCTaBa C pasnny-
HbIMU pa3Mepamm 3/1EMEHTOB CUMBO/IA MAPKMPOBKM NpuBeaeHb! B Tabmue OA.2 v Ha pucyHke JA.3.

Ta6nvua [A.2 — PesynbTaTbl CYTHIBAHUS MALIMHOCHUTLIBAEMOIA UII0YAAPHONM MApPKUPOBKY C NPUMEHEHNEM SIIoMU-
HECLEHTHOrO CoCTaBa Npu Pas/iMyHbIX AMaMeTpax yrny6neHus v pasmepax Moaynsi CAMBO/A LUTPUXOBOIO Koaa

H) AM&“??;EK%%EHMH Pazmep mMogyns, Mkvi
1 440 1200
2 440 1610
3 440 2030
4 440 2400
5 440 2950
6 240 1040
7 240 2050
8 560 2400

MpumeuaHne — 3aech {+) 03HAYAET YCNELHOe CUUTbIBaHME.

OntOLwp+wuB ywypn»”
K peaHepy moayns. %

OTHOLLIEHVIE OyiameTpa

Yry6rieHns K pasvepy
mMoayna. %

37
27
22
18
18
23
12
23

PesyrbTar cunTbiBaHns
€ paccrosHua 10 cm
(1 norbITka)

+

+

PucyHok JA-3 — 3aBUCUMMOCTb MaKCUMasIbHOM BbICOTbI YCMELLUHOMO CUUTBLIBAHWS MapKMpPOBKA
OT OTHOLLIEHUSA AMaMeTpa yriy6neHns ¢ dolyopecLypyHoLLyM BELLECTBOM K pasMepy Moay/si CUMBOA

[A.2 O6wme pekomeHgaLmm no oueHkKe KayecTsa CUMBOJIOB

LUTPVUXOBOTO KOAA

KoHTponb kauyecTsa HAHOCMMOTO CMMBOJIA LUTPUXOBOTO KOAA MOXET ObiTb OCYLLECTB/IEH Ha YCTAHOBKE, CXeMa KO-
TOpOWA n3o6paxeHa Ha pucyHke JA.4.
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J — choTonpuemMHnk: 2 — 06bEKTUB: D — 061aCTb MPOBEPKM MAPKUPOBAHHOTO U3AENUSA. 4 - WUCTOYHUK BO36YXAAKO LW €0 U3NYYEHNS;
5 — cBeToMAbLTP NPUEMHOrO KaHana.

PucyHok [IA.4 — TNpumep cXembl YCTpOicTBa BepUMKaL MM CUMBOJIOB LUTPUXOBOIO KOAa
npy UTNOYAapHOM MapKMpoBaHUU U3fenunii C NPUMEHeEHNeM JIIOMUHECLEHTHOTO cocTaBa

[ns bopmupoBaHus Nosns 1 KasIM6POBKM OCBELLLEHHOCTH OT UCTOYHUKOB BO3OYXAIOLLETO U3/lyHeHUs 4 MOryT BbITb
1CNO/b30BaHbl PeKOMeHAaLMM No KOHTPO/II0 KauyecTBa MapKMpPOBKY, HAHECEHHOW NPSMbIM MapkupoBaHueM nsgenuii 6e3
1CMO/Ib30BaHMA IIOMVHECLEHTHOrO CocTaBa. [/IMHbI BOJIH UCTOYHMKA BO3OYX/AIOLLENO U3/TyHeHNs [O/MKHbI COOTBETCTBO-
BaTb Nosioce BO3GYXAEHNSI UCMOMb3YyeMOro NoMMHodopa, a B nosoce ero dolyopecLeHLUyn n3lyyeHme JOo/mKHO ObITb
He3HaunTe IbHbIM UM OTCYTCTBOBATL. B KaYecTBe UCTOUHMKOB U3/lyYEHNUSA MOTYT UCMO/b30BaTLCA CBETOM3MyyatoLme am-
ofibl. /IMHA BOJSHbI MaKCMMyMa U3/Ty4eHNs1 KOTOPbIX HaxoauTcs B 06nactn 450—470 HM. TUNWYHBIA CNeKTp usyveHns
TaKoro CBETOU3Ny4atoWwero Anoaa npmMBeaeH Ha pucyHke JA.5.

OrHUCSAriinbICKA ypOsiim>

PucyHok JA.5 — lMpumep CnekTpa UsflyyeHnsi CBETOU3/TyyaroLLero amoaa ¢ paboummm aaMHamm BosH
B rony6oii 06nactT1 BUAMMOro cnekTpa
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Mpumepbl CNekTpoB BO36YXAeHNs 1 hayopecLeHLmMy nloMrHodopa, NCNosb3yemoro Ans UrnoyaapHoi MapKkupoBs-
Kn. npusBefeHbl Ha pucyHKax JA.6 n IA.7 cCOOTBETCTBEHHO.

HCPM (p0aH @ N >KraHCLUHOCTb BMChKAa—LL,

PucyHok JA.6 — MprmMep cnekTpa Bo3oyxaeHnsa donyopecLeHumm

Hecp w dOnaHH»H AHTOHEKMOCTB thyC | XKauNe «*«

PucyHok A.7 — MNpumep cnekTpa ayopecLeHLmmn

BTOpWYHOE M3/yuyeHre IIOMUHECLLEHTHOTO BELLECTBA, WCMO/b30BAHHOMO NpY MMIoYAapHOK MapKMpoBKe, A0 nona-
[laHnsi Ha (POTONMPUEMHUK 1 JO/DKHO NpoWTW yepes chunbTp 5. Mocne dmnbTpaumm B 06bEKTVB YCTPOCTBA He [O/KEH
nonagatb CBET OT UCTOUHUKOB W3/yUEHMUS 4 11 OT MOCTOPOHHUX UCTOUYHVKOB OCBELLEHNSI, KOTOPbIV CHKAET KOHTPACT nosy-

4aeMoro 1306paxeHNs CYMBONA LUTPUXOBOrO koda. Mpumep cnekTpaslbHOM XxapaKTepyucTUKN MPOMyCKaHWst UCTO/b3yeMo-
ro ounbTpa nNpmBefeH Ha pucyHke [1A.8.
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rtxxijaewe, %

PucyHok JA.8 — TMpumep cnekTpasibHOl XapakTepucTuky KoadhdmumeHTa nponyckaHus unbtpa
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Mpunoxexne OB
(cnpaBo4Hoe)

CBefleHnss 0 COOTBETCTBUMN CCbIZTOYHbIX MeXayHapoaHbIX CTaHAaPTOB HauMOHa/IbHbIM CTaHAapTam

Tabnunya Ob.1

O603HauEHME CCbUTOHHOTO CreneHb O603Ha4eHVe U HaMMEHOBaHVIE COOTBETCTBYHOLLIETO
MeXIyHapOAHOro CTaHAapTa (JOKYMEHTa) — COOTBETCTBUA HaLIOHa/IbHOro CTaHzapTa
ISO/IEC 16022:2006 oT FOCT P NCO/M3K 16022—2008 «ABTOMaTU4eckas naeHTu-

dmkauus. KogupoBaHue witpuxosoe. Crneundvkaumsi CMMBO-
nvkn Data Matrix»

SAEAS9102:2004 HoT FOCT P 56173—2014 «CuCTeMbl MeEHeMKMEHTa KayecTsa
opraHusauuii aBnaLMoOHHONW, KOCMUYECKOl M OBOPOHHbLIX OT-
pacneil NnpombIWNIEHHOCTU. TpeboBaHNsA K KOHTPOJIKO NEPBOro
n3aenvs NPoAyKLuuM aBnaLMoHHO-KOCMUYECKOro HasHaueHUs»

MpumeuaHne — BHacTosell TabnLe NCNoNb30BaHO Criefytollee YC/I0BHOe 0603HaUYeH1e CTeneHn cooT-
BETCTBUS CTaH4APTOB:

- FOT — naeHTnYHbIe cTaHaapTbl.
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YAK 004.9:681.5:006.354 OKC 35.040
KnioueBble cnoBa: aBTomMaTMuyeckas uaeHTudukaums, npsMoe MapkupoBaHvue usgenuii. Data Matrix, UHTpY-

3IBHOE MapKupoBaHue, LUTPUXOBOE KOAUPOBAHWE, UT0yAapHOe MapKupoBaHue, 06paboTka a3epoM; asek-
TPOXMMUYECKOE TpaB/ieHne, MoLyNb, CTUTYC
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