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Mpeaucnosue

1 NOArOTOBNEH deaepanbHbiM roCyaapCTBEHHBIM YHUTAPHLIM NpeanpusaTuem «HayyHo-uccneaosa-
TENbCKUI MHCTUTYT CTaHAapTU3aUMK U yHudukaumuy» (Sryr «<HAUCY») coBmecTHO ¢ OBLWECTBOM C OFpaHu-
YEHHON OTBETCTBEHHOCTbIO «PnyopecLeHTHbIE UHOpMaLMOHHBIE TexHonorumy (OO0 «PNYPUHTEKY) (B
4acTu nNoarotToBku npunoxexus [IA) Ha oCHOBe CODCTBEHHOrO NMepeBoAa Ha PYCCKUW A3LIK aHrMOA3bIYHON
BEepCUM CTaHAApTa, YKasaHHOro B NyHKTE 4

2 BHECEH TexHuyeckumu komutetramm no cradHgaptusauum TK 124 «Cpeacrsa M MeToabl NPOTUMBO-
aevcteua danbcudukaunsam u koutpadakry» u TK 355 «TexHonorum aBToMaTuveckon naeHtTudukaummn un
cbopa AaHHbIX»

3 YTBEPXXAEH 1 BBEAEH B IENCTBUE lMpukasom deaepanbHOro areHTCTBa N0 TEXHNYECKOMY pe-
rynupoBaHuio u metponoruum ot 30 Hoabps 2016 r. Ne 1870-ct

4 Hacrosilwumin ctangapT uaeHtuydeH crangapry SAE AS9132:2015 «TpeboBaHus kK ka4eCTBy CUMBONOB
Data Matrix ana mapkuposanua usgenuii» (SAE AS9132:2015 «Data Matrix quality requirements for parts
marking», IDT).

HaumeHoBaHMe HacToAWero craHgapra U3MEHEHO OTHOCUTENbHO HauMEeHoBaHua craHgapra SAE
AS9132:2015 ana npuseaenusa B coorsercreue ¢ FOCT P 1.5—2012 (nyHkT 3.5) n AnA yBA3KM C HAUMEHOBA-
HUAMMW, NPUHATLIMKU B CYLLIECTBYIOLLIEM KOMMNSIEKCE HALMOHanbHbIX CTaHaapToB Poccuiickon deaepaumum.

Mpu npUMEHEeHUM HacToAWero ctaHaapTa pekoMeHAYeTCsl MCNOMb30BaTb BMECTO CCbINOYHbLIX MEXAY-
HapoAHbIX CTaHA4apTOB COOTBETCTBYIOLLME UM HALMOHANBHBIE CTAHAAPTLI, CBEAEHUS O KOTOPbIX NPUBEAEHDbI B
OOMOSIHUTENBHOM MpunoxeHun b

5 BBEJEH BMNEPBbIE

6 NEPEU3OAHWE. Hosbpb, 2018 .

lMpasuna npumeHeHuUs1 HACMoAWe20 cmaHlapma ycmaHoesneHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-®3 «O cmanOapmu3ayuu e Pocculickoii ®edepayuuy. UHpopmauus 06 u3-
MEHEHUSX K Hacmoswemy cmaHdapmy nybnukyemcs e exe2o00HOM (1o cocmosiHulo Ha 1 sHeaps: mekyuiez0
200a) uHoOpPMayUOHHOM yKa3amene «HayuoHanbHble cmaH0apmbi», a ohuluarnibHbIll mekcm u3MeHeHul
U 1101pasoK — 8 eXeMeCSYHOM UHGOPMAaUUOHHOM yKasamene «HayuoHanbHbie cmaHAapmebly. B cnydae
nepecmompa (3ameHbl) unu ommMeHbl Hacmosuweao cmaHdapma coomeemcmeyroujee yeedomieHue bydem
onybnukoeaHo 6 6rnuXalilueM 6biflyCKe EXeMEeCSYHO20 UHOPMAaUUOHHO20 ykasamens «HayuoHarnbHbie
cmaHOapmbi». Coomeemcmeyrouas uHgpopmayusi, yee0OMIeHUe U MEeKCMbl PasMeLyaroncss makxe 6 UH-
opmayuoHHOU cucmeme obuiez0 Nonb30eaHuss — Ha oghuyuanbHoM calime ®edepanbHO20 azeHmemea o
MEeXHUYeCKOMy pez2yrnupoeaHuio U Mempornoauu e cemu ViimepHem (www.gost.ru)

© CranpapruHdopm, ocbopmnenune, 2016, 2018

Hacrosipmi cranaapt He MOXET ObiTb NOMHOCTLIO UM YACTUYHO BOCTIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTpaHEH B KayecTse ohuLManbHOro usganus 6es paspeleHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
My PerynmpoBaHuIO 1 METPOSIOTMK
Il
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BBeaeHue

KauectBo cobupaembix u NpeaHa3HaYeHHbIX A4S 0OMEeHa Mexay y4aCTHUKaMu peanu3auum XXU3HEHHO-
ro yMKna u3genuin 4aHHbIX MOXeT ObITb CyLLIECTBEHHO MOBLILLIEHO MPU UCTONb30BAHUU TEXHOMNOTMK LUTPUXOBO-
ro KOAMPOBAHUSA C NPUMEHEHMEM CUMBONUKM MATPUYHOTO LUTPMXOBOro Koga Data Matrix, cuMBOnbI KOTOPOro
HaHOCATCA B BUAE MAPKUPOBKMU HA MPOMBILLMEHHbIE 3Aenusa MeEToAamMmn NPSAMOro MapKMpOBaHUS U3Aenuit.

Hacroswmin ctaHaapT noaroToBMEH C Lenbio obecneveHnss HeoBxoaMMOro KayecTBa MapkupoBKW npu
HaHeCeHWN Ha NPOMBbILLIIEHHbIE U34Eenusa CUMBOMOB LUTPUXOBOro koga Data Matrix UHTpy3UBHBIMKU METOAAMMU
MapkupoBaHus. MonoxeHns ctaHgapra AOMNOMHAKT pekomeHdaumm no craHgaptusauum P 50.1.081—2012
«MHdopmaLnOHHbIE TEXHONOTMKU. TEXHONOIMKU aBTOMAaTUYECKON naeHTudukaumumn n céopa gaHHbiX. PekomeH-
Aaumu no npsmomMy mapkmposaHuio nsgenuin (MMN)» n P 50.1.085—2013 «HdopMaLMOHHbIE TEXHOMOTUN.
TexHonornn aBToMaTu4eckon naeHtTudukaumm n cbopa gaHHbIX. PEKOMEHAALMN NO KOHTPONIO KayecTsa npu
npssMOM MapkuposaHum nsgenuin (MMN)y».

B HacToswem craHgapte B AOMOSMHEHME K ayTEHTUYHOMY TEKCTY MEXyHapoaHoro craHgapta SAE
AS9132:2015 BkntoveHo npunoxeHue [A, cogepxkauiee obume CBeaeHUs O UrNoyaapHOM MapKMpOBaHMK
n3genuin cuMmeonamu WTpuxoeoro koga Data Matrix ¢ npuMeHeHnem NIOMUHECLEHTHOTO COCTaBa U PEKOMEH-
Jauuy no KOHTPOMIO KavyecTBa MapKUPOBKM, a Takke npunoxeHue OB ¢ Tabnuuein COOTBETCTBUSI MEXAYHa-
POAHBLIX U HALMOHAaNbHbIX CTAHAAPTOB.

CTtaHgapT MOXeET ObITb MCNOMb30BaH ANsi KOHTPOMSA Ka4ecTBa MAPKUPOBKU MPOMbILLEHHON NPOAYKLMK
13 METanMoB 1 CMaBoB, B TOM YUCIe B CUCTEME 3aLLMThl OT dhanbcudmkauun n KoHTpadakra.
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HAUMWOHANBbHBLIW CTAHAAPT POCCUNCKOWNW ®EAEPALUUM

UndpopmauoHHbIE TEXHONOTUMN.
TexHONOrMNM aBTOMaTU4YECKON naeHTUdPuUKauum n céopa AaHHbIX

NPAMOE MAPKUPOBAHWE U3AENUN
Tpe6oBaHua k kayecTBy cumBosnoB Data Matrix, nony4eHHbIX UHTPY3MBHbIM MaPKUPOBaAHUEM

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

Dara BBepgeuua — 2017—05—01

1 O6nacTb NnpuMeHeHus

CTaHpapT ycTaHaBnNMBaeT eanHbIe TEXHUYECKNE TPEOOBAHUA K TEXHOIOMMAM MapKupoBaHua u Tpebosa-
HUA K Ka4eCTBY HaHECEeHUSA MapKMPOBKU METaNMMUYeckux U3genuii, NPUMeHsaeMbIX B a3poKoCMuYeckoi, 060-
POHHOW W IPYrMX OTpacnsx npombitneHHocT!) u ncnonbaytowmx cuMeonuky LUTpUxoBoro koaa Data Matrix.
OcHoBHble TpeboBaHus k cumsonuke onpegensetr MCO/M3K 16022 (koampoBaHWe 3HAKOB AaHHbLIX, NpaBuna
ucnpaeneHus ownboK, anroputM AeKoanpoBaHua u T. 4.). Nomumo Tpebosanuit NCO/MIK 16022, uaeHTu-
cdukaums usgenus ¢ NPUMEHeHWeM CUMBOMUKN TPEOYET BbINONHEHUS NEPEYUCTIEHHbIX Hke TpeboBaHun Ana
obecnevyeHns CYATbIBAHMS CUMBOMA SMEKTPOHHLIMU CPEACTBAMM.

Hacroswmii cTaHAapT pacnpoCcTpaHAETCA Ha criedytolme npoLecchl MapkupoBaHUs:

- UrnoyaapHoe HaHeCeHue;

- HaHeceHWe nasepom;

- 9NeKTPOXMMUYECKOE TPaBMneEHUE.

Mpu HeoBX0AUMOCTH MOTYT GbITb BKMIOYEHbI APYrie NPOLECChl MapKUPOBAHMSI.

OTOT CTaHJapT He pacnNpPOCTPAHAETCA Ha KOAUPYEMYIO B MapKUpOBKe MHOPMAaLUIO.

Ecnn nHoe He onpeaeneHo B KOHTPAKTHbLIX COrNaLLeHusIx, TO MecTononoxeHne cumeona Data Matrix B
COCTaBe MapKUpPOBKU ONpeaensaeT opraHu3auus, OTBETCTBEHHAs 3a pa3paboTKy Mapkupyemoro usaenus. Pas-
MeLLeHne CUMBONA AOMKHO obecneynBaTb ONTMMAaNbHOE OCBELLEHNE AN HALEXHOCTU CHUTLIBAHMSI.

2 HopMaTUBHbIE CCbINIKM

B HacTosileM cTaHaapTe UCNONb30BaHLI HOPMATUBHBIE CCbINIKM HA CreAyloLme CTaHAapThl:

ISO/IEC 16022 Information technology — Automatic identification and data capture techniques — Data
Matrix bar code symbology specification (MHpopmaumoHHasa TexHoNormMA. ABToMaruyeckas naeHtudukaums
u MeToabl cbopa AaHHbIX. Cneundukaumsa CMMBONMKM LLPTUXOBOTO koga Data Matrix (fata maTpukc))

1) BkntoualoT BCe 0TPacnM MalWNHOCTPOEHUS, B TOM YMCHe 3NEKTPOHHYIO NPOMBILLNEHHOCTL, @ Takke MeTamnmnyp-
ruio, NPOU3BOACTBO 0GOPYAOBAHUA U apMaTypbl AN ANEKTPOSHEPreTUKN, HediTenepepabaTeiBatoLlei, XWMUYECKON Mpo-
MBILLNEHHOCTW, A0GLIYKM NONE3HbIX UCKONaeMblX, NPOUIBOACTBO METaNNOKOHCTPYKLUMA U apMaTypbl NPOMBILLNEHHOCTH
CTPOUTENbHBIX MaTEpUanoB, a Takke ApYrhe oTpacnv MPOMbILLNEHHOCTH, NPOU3BOASILLME MPOLYKUMIO U3 MeTasmnos u
CnNaBos.

M3pnaHue oduumnansHoe
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SAE AS9102 Aerospace First Article Inspection Requirement (Tpe6oBaHUA K KOHTPOO NepBOro msge-
VA NpoAyKUMN aBUaLMOHHO-KOCMUYECKOr0 HasHauyeHus).

B cnyyae npoTtuBopeumnii Tpe6oBaHWi HACTOSILLErO CTaHAapTa W CCbIIOYHbIX AOKYMEHTOB, npeanoyte-
HWe cnepyeTt oTAasaTb Tpeb6OBaHMAM HacCTOSLWEro cTaHjapra.

3 TpeboBaHMNA K MapKNpOBKe

3.1 O6wue TpeboBaHusA

a) CTpoku u cTonbubl B CMMBONE:

CTPOKM 1 cTON6Ubl B cMmBone Data Matrix 4O/MKHbI COOTBETCTBOBATbL Tpe6OBaHMAM MpaBua 06Hapyxe-
HMA 1 ncnpasneHns owmnbok no Bepcun ECC200 (cm. MCO/M3IK 16022).

b) KBagpaTHble U NPAMOYrOfibHblE CMMBO/IbI:

MaTpuyHble CMMBOJIbI MOTYT ObiTb KBagpaTHbIMU MWW MPSIMOYTO/ibHbIMU B COOTBETCTBMM C TpeboBaHU-
amu Bepcun ECC200 (cm. WCO/M3K 16022). KBagpaTHble ABAATCA NpeanovyTuTesibHbiIMU 1 obecneymBaroT
Nyyllee cyYUTbIBaHUE.

c) CeBobogHas 30Ha:

cBO6OAHas 30Ha BOKPYr MaTPMYHOro CMMBO/A A0/KHA ObiTb paBHOM UM 60NbLIER, YeM pa3mep Of4HOro
mMoayns.

d) KpnBonuHeiiHas NOBEPXHOCTb:

€C/IM MapKnpoBKa HaxoAUTCS Ha LUAUHLAPUYECKON/KPUBONMNHEHOW NOBEPXHOCTU, MPOTSHHKEHHOCTb CUM-
BOJIa AO/KHA 6bITb He 6onee 16 % gnameTpa unv 5 % OT AIMHBI OKPY>XHOCTK.

e) Pasmep cumBona:

AN yNydlWeHNs CYMTbIBAHUS CUMBOJIA 3N1EKTPOHHLIMU YCTPOWCTBAMU MOMHbIA pa3Mep AO0/IKEH OblTb
mMeHee 25,4 Mm (1 AloiiM) MO BHeLHel rpaHuue C caMOil NPOTSHKEHHOW CTOPOHbI. TpeboBaHWS HACTOSILLEr0
cTaHjapTa NpUMEeHATCA ANA BCEX pasMepoB MaTpuyHOro cMMBoOa.

f) Yrnosoii nepekoc cumeona:

OTKNOHEeHue no yray ot yrna 90° mexay cTpokaMu v ctonbuaMmn He AO/KHO npesbiwaTb (+ 7)° (CM. pucy-
HOK 1).

PuvicyHok 1— YrnoBoii nepekoc cumBona

3.2 TpeboBaHUA K TEXHONMNOTMN MapKMpOBaHWA MeTOAOM UTNOYAapHOro HaHeceHus

3.2.1 OnucaHne TEXHONIOTUN MapKUpoBaHusa

a) TexHonorusa UrnoyfapHoro HaHeceHusl 3ak/llyaeTCsd B HAHECEHUW KPYrabiX YyrnybneHnin Ha nosepx-
HOCTW M3Aenua yAapHUKOM C MHEBMATUYECKUM WIWN 3/1EKTPUYECKMM NPUBOAOM, UMEHyeMbIM cTunycom. Kpu-
TUYECKN BaXHbIMU A1 CUMTbiBAaEMOE™ CMMBOJIOB, HAHECEHHbIX UF0yAapHbIM MeToAoM, ABnAlTCA dopma,
pasmep HaHeceHHbIX yrnybneHuii (TOYeK) M paccTosHUA Mexay HuMW. Pasmep TOUYKM M ee 3aMeTHOCTb 3a-
BUCAT, B OCHOBHOM, OT yr/ia KOHyca cTuiyca, CWibl yhapa npyv mapkuposaHuu, TBepAocTun matepuana. Cos-
faBaemoe yrny6neHne [O/MKHO ObiTb NPUrOLHO ANSA MOTMOWEHUs UKW OTPaXKeHWA CBETOBOTO W3/TyYeHWUs B

2
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CTeneHun, JOCTaTOYHOM AN pasnuyeHus Ha HOHe LLIEPOXOBATOCTEH Ha NOBEPXHOCTU u3genus. Heobxoaumo
obecneymBaTb BO3MOXHOCTb HAaHeCeHUs yrnyOrneHuin ¢ amanazoHoM PacCTOAHWUIA APYr OT Apyra, A0CTaTOYHbIM
ANA NPUMEHEHNUsT pasnuYHbIX pasMepoB MOAYNEN, UX pa3MeLLeHUsI U OCBELLEHUS (CM. PUCYHOK 2).

(" ) OnpegenexHne MMHUManNbHOIO pasmepa
OnpepneneHue pasmepa MOAynsi, UCxoas N3 TeKCTYPbl MOBEPXHOCTH.
Mmoayns Cm. Tabnuuy 1, pucyHoK 3 (BHoUMbI) MM pUCYHOK 4 (MM)
. J
v Pacuert pasmepa yrny6bneHus (Toukn), ucxoas us
(" ) onpeaeneHHoro Bhille MUHUMAaNbHOro pasmepa
PacueT onTuMansHOro Moayns Ans BeiGpaHHoro ctunyca (60, 90 unu 120
pasmepa TOuYKU rpagycoB) ¥ MakcMMarbHOWU pa3peLLeHHoM
\ KOHCTPYKTUBHbIMWU TpQSOBaHMﬂMM FﬂyGI/IHbI
- yrny6neHuns. OnTuMarnbHble pasMepbl TOYKA
{} CM. B Tabnuue 2
( ) OnpegeneHvie pasmepa MaTpUYHOTO CUMBOSIA, UCXOas
Onpepgenexue pasmepa 13 uHcbopmauuu, kogupyemon B cumsone. (Tabnuubl
MaTpU4HOro cUMBoOnNa ONs CObINOK nNpuBeaeHsl B MpunoxeHnn A ana
\_ Y, MWHUMAIBLHOTO 3HaYeHUs1 pa3mepa CMMBONa
1 [OCTYNHOW AN MapKUPOBKYU niiolwanm)
HacTpoiika napaMeTpoB MapkUpOBOYHOTO
[ Hac-rpop'"(a yc-rpoﬁc-raa j yCTpO‘V’IcTBa (HaI'IpVIMep, paccrosHue ctunyca ot
NOBEPXHOCTH, AABMEHWe, cuna yaapa v ap.) ans

nosy4eHunsi HeobXoaMMOi reoMeTpuM cUMBONa
PVIOyHOK 2 — [NocnegoBaTenbHOCTb onpeaeneHnda napaMmeTpoB MapkKupoBaHUA

b) Mpobnemsl, CBA3aHHbIE C MAPKUPOBAHMEM W CHUTLIBAHUEM CUMMBOJSIOB, MOMYYEHHbLIX UIMOYAAPHLIM
HaHeceHWeM Ha MeTanne, oTIu4aloTcs oT Npobnem Ans CMMBONOB, HanevaTaHHbIX Ha bymare. MepBoe OCHOB-
HO€ OTNNYME 3aKNoYaEeTCH B TOM, YTO KOHTPACT MeXAy TEMHbLIMW W CBETIbLIMU MONSAMU CO3AAETCA cneuuarnb-
HbIM OCBeLleHueMm cumeona. CnegosarenbHo, hopMa Moayns, pasmep, pasmeLleHne n GUHULWLIHAA oTaenka
NOBEPXHOCTU B NOSIHON Mepe BIUSIIOT HA CYUMTLIBAEMOCTb CUMBONA.

¢) KnioueBbiM YCNOBUEM KQ4E€CTBEHHOIO MAapKUPOBAHUA METOAOM UIMOYAAPHOTO HAHECEHUA U YCNELUHO-
ro CYMTbIBAHUSI MAPKUPOBKU AABMNSIETCSA YNPaBIeHUE nepemMeHHbIMU NapaMeTpamMu, BIUAIOLWMMU Ha cTabunb-
HOCTb Npouecca mMapkuposaHusi. OBpaTHyIO CBSI3b C MapameTpamMu npovecca Moryt o6ecnevmsaTtb CUCTEMBI
BepuMKaLmMm CMMBOOB MPU CYATbIBAHMU. [JOMKHbI ObITb YCTAHOBMEHBbI NPOLIEAYPbLI NIPUMEHEHUA U 0BCNYXK-
BaHUA CUCTEM MApPKUpPOBaHUA AN 06ecneyeHns rapaHTUPOBAHHOIO KAYeCTBa HAaHECEHUA cuMBONna. [OrmKHbI
ObITb YCTAHOBEHDI NMITAHbLI PETYNSAPHOTO 0OCMYXXMBAHMA ANS NPOBEPKU HANMUUKUA TEXHUYECKUX NpobneM ¢ 06o-
pyAOBaHMEM Ansi MAPKUPOBAHUA, TAKUX, KAK M3HOC CTUnyca.

d) inA ynyyleHns CYUTLIBAEMOCTH CUMBONA MOXET OblTb HEOOXOAUMBIM BbINONHEHNE AONONHUTENb-
HbIX NPOLIECCOB, TAKUX, Kak 00paboTka NOBEpXHOCTU. O4UCTKa MOBEPXHOCTU U3genus A0 MApPKUPOBaHUsI C
nomoublo abpasusa aAns yaaneHusl NOKPbITUS, KOPPO3UKM U 3arpsi3HEHUM, UK UCNIONb30BAHWUE CTPYU CXAToro
BO3Jyxa AnA yAaneHus MalLUMHHBLIX XXMAKOCTEN, YacTUL, U Macen MOXET Takke MOBbICUTb CYMTLIBAEMOCTb
cuMBoOna.

3.2.2 Tpe6oBaHMSA K NapaMeTpam TEXHOJNIOTMU MAPKUPOBAaHUA MeTasiNTMYEeCKUX NOBEPXHOCTEN

a) HoMuHanbHbIM pasmep Moayns B MaTpUYHOM CUMBOSIE

TekcTypa MeTannuyecko NOBEPXHOCTU U3Aenus BRAUSET Ha kadyectBo cumsona Data Matrix, HaHOCK-
MOrO MrnoyaapHoiM MetoaoM. B Tabnuue 1 n Ha pucyHkax 3 u 4 nokasaHbl TpeGOBaHMSA K MUHMMANbHbIM
pasMepamMm CUUTbIBAEMbIX MOAYNMEN B 3aBUCMMOCTM OT LLUEPOXOBaToCTH NoBepxHOCTU. OpraHusauun — pas-
paboTunkm nsgenui AOIMKHbI YTBEPXKAATb U3MEHEHUS] MUHUMATILHOTO pasmepa Moayns.
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Tabnunya 1 — MuHMManNbHLBIA CHMTLIBAEMLIA pa3Mep MOAYNSA B 3aBUCUMOCTM OT LLIEPOXOBATOCTM NOBEpXHOCTU (Ra)

LLlepoxoBaTocTb NnoBepxHocTh (Ra) MuHUManbHBIA pasmep Mogyns
MUKPOMETPbI MUKPOAIONMBbI MUINIMMETPBI AoiMBl
0,8 32 0,19 0,0075
1,6 63 0,22 0,0087
24 95 0,31 0,0122
3,2 125 0,41 0,0161
6,3 250 0,60 0,0236

MuHuManbHbIA pasMep Moayns, MM
0,70
0,65
0,60 —
0,55 /

0,50
0,45
0,40

0,35 /
0,30

0,25 /
0,20 ——m

0,15
0,10
0,05

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00
LlepoxoBatocTe noBepxHocTM Ra, Mkm

PucyHok 3 — MUHUManeHLIA pa3aMep Moayns (MM) B 3aBUCMMOCTU OT LLEPOXOBATOCTW NOBEPXHOCTMU (MKM)
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MuH1ManbHLIA pasmep Moayna, IOAMbI
0, 0250

0, 0200 /
0, 0150 /

0, 0100 / /

0, 0050

0, 0000
0 50 100 150 200 250 300
LLlepoxoBaTocTb NoBepxHOCTH Ra

PucyHok 4 — MuHumanbHbIil paamep Moayns (AONMbI) B 3aBUCUMOCTU
OT LLIEepOXOBATOCTU NOBEPXHOCTU (MUKPOAIOAMBbI)

b) CTpykTypa cumeona ans pasnuyHoro 06bema AaHHbIX

B tabnuuax npunoxenus A Ans UrnoyaapHoro HaHeCeHUs NPeaCTaBreHbl XapakTEPUCTUKN CTPYKTYPbI
CMMBOMNA B 3aBUCUMOCTM OT 06bema JaHHbIX B CUMBONE, HOMWHANbLHOIO pasMepa MOAYNA, 3Ha4YeHUI LWepo-
X0BaTOCTMW MOBEPXHOCTW.Tabnuupl OCHOBAHbI Ha pesynkrarax npakTuyieckomi otpaboTku.

¢) TpeboBaHus k kayecTBy cumona Data Matrix

Hwxe npeacrasneHbl TpeboBaHus K kadecTBy cumeona Data Matrix u mapkupoBouHomy o6opyaoBaHuio,
KOTOpble MOTYT BapbMpOBaTLCA B 3aBUCUMOCTM OT KOHCTPYKTUBHBIX TPeBOBaHMI U HasHa4YeHust obbekTa.

mybuHa TOoukM onpenensieTcs pa3paboTuMkoM U3AENUS, UCXOAA U3 KOHCTPYKTMBHBLIX 0COBEeHHOCTen
usgenus. MyOuHa TOYkM onpegenseTca TpeboBaHWsAMU K NPOLIECCY MapKMPOBaHUS, YCTAHOBMNEHHLIMU AMs
obecneyeHuns HeoBXoANMOIN COXPAHAEMOCT MapKUPOBKN B YCNOBUAX BHELLHEN Cpeabl U ApYrux hakTopos.

Paaunyc ctunyca siBNAETCA KOHCTPYKTUBHLIM TpeGoBaHneM. MakCcumanbHbIi ONYCK HE JOMKEH NPEeBbI-
watb 10 % oT paguyca cTunyca.

LiBeT NOBEPXHOCTU U CTOWMKOCTb LBETa MOryT 3a4aBaThCs KaK KOHCTPYKTUBHbIE TpeboBaHUst npu npo-
ekTupoBaHun. [ins o6ecnevyeHnsa HaunyyLein CYMTbIBAEMOCTM U3MEHEHUS LIBETA NOBEPXHOCTU AOIMKHbI BbITh
MWHUMAanNbHLIMMU.

Yron koHyca ctunyca (BenuyuHa o B npunoxeHun B) siBNsieTCA KOHCTPYKTUBHbLIM TpeboBaHuem. [o-
MyCTMMbIMUW YINamMu KoHyca senstoTest 60°, 90° n 120°. Jonyck 3Ha4€eHUs yrna KoHyca cocTaBnseT + 2°. [Mpea-
MOYTUTENbHbLIM 3HAYEHWEM Yrna KOHyca Ansi o0ecneyeHnss kayecTsa MapkMPOBKM U Cpoka CryObl cTunyca
asngetca 120°.

OcTtpue cTunyca JOmKHO ObITb NONMPOBaHHLIM. LLIepoxoBaToCcTk NOBEPXHOCTU HE AOMKHA NPEeBbILATb
0,8 mMkm (32 mukpoatoiima). YkasaHus no 3aToyke nNpeacTaBneHbl B NpUnoxeHun B.

KOHLEHTPUYHOCTb OCTPUS CTUIyCa AormkHa ObiTb He Gonee 0,04 mm (0,0016 aoima) npu M3MepeHuu
WHAWKATOPOM MO BCEW NOBEPXHOCTWU, UMK BENWYMHA PagmManbHOro CMeLLeHust octpus He Gonee 0,02 mMm
(0,0008 proitMoB). KOHLIEHTPUYHOCTL OCTPUA AOIPKHA ONMPEAEnATLCA OT 0CEBOM NMUHMK cTunyca. PydHas 3a-
TOYKa OCTPUSA CTUNYCa He [0MNyCKaeTCs.

Pa3amep To4ku He gomkeH npeeocxoautb 105 % HOMWMHAMBLHOMO pasmepa MOAynsA U He AOMXeH ObiTb
MeHbLLe, YeM 60 % OT HOMUHaNLHOro pasmepa moayns. OBanbHOCTb TOUKM (CM. PUCYHOK 5) He JormkHa npe-
BblWaTh 20 % OT HOMUHaMBLHOrO pasmepa mogyns. He Gonee yem 2 % ot obLiero uucna moaynei Moryt
cogepxaTtb TOYKM 3a npegenamy 3T0ro 3HadyeHusa. MuHuManbHbIn pasmep ToMeK He AOSMKEH OblTb MEHbLUE
0,132 mm (0,0054 gronma), ecnu TONMbKO OpraHusauymsa — paspaboTynk Mapkupyemoro u3aenus He yTeepaumna
3Ha4YeHune 3a npegenamMm 3Toro 3Ha4YeHus.
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PucyHok 5 — OnpegeneHne oBaslbHOCTU

Ta6nmua 2 cofepXnT orpaHnyeHns Ha pasmepbl TOUKA U CMELLEHUE LeHTpa TOYKM, NPy KOTOPOM OCTa-
eTCsl NPUMEHUMbIM HOMUHASbHLIA pasmMep MoAyns.

Ta6nuua 2 — OrpaHMYeHUs: Ha pasvepbl TOUKU 1 CMELLEHNE LIEHTPA TOUKM

XapakrepucTuka Tpeb6osaHne
Yron ctunyca 120°, 90°, 60°
Papguyc octpus ctunyca B cooTBeTCTBUM C TpeGoBaHUAMY paspaboTuunka usaenvs
Pa3mep Toukn (% OT HOMUHAILHOTO pasmepa Mogayss) Ot 60 % go 105 %
CwmelleHre LeHTpa Toukn (% OT HOMUHaIBHOro pasme- OT10 % 8o 20 %
pa moayns)
Yron nepekoca +7°

Ha pucyHkax 6 n 7 npeAcTas/ieHbl CXeMbl ONpefesieHnss HOMUHaNbHOTO pasMepa MOAyNs, CMelleHus
LleHTpa TOYKN 1 pasmepa TOUKW.

MpunoxeHne C cofepxuT npumepbl TpebyembiX AONYCKOB AN pas3/MyHbiX HOMUHANbHbIX Pa3MepoB
moayns (tabnuuya C.1 B Mmunnumetpax v Tabnuua C.2 B gloiimMax).

d) MapknpoBKka OKpalleHHOW NOBEPXHOCTU WU NOBEPXHOCTU C NOKPbITMEM C UCMNOMb30BAHWEM CUMBO-
nukn Data Matrix

Ecnn mapkupoBKy pasMeLlaroT Ha OKpalleHHOW MOBEPXHOCTU WM Ha MOBEPXHOCTW, UMeloL el nokpbl-
Tve, napameTpbl MapkMpoBaHUS A0/KHblI ObiTb NPOBEPEHbI B YC/IOBUAX peanbHOW NpOM3BOACTBEHHOW NVHUK
Ha o6pasuax NpoAyKuuu unu penpeseHTaTuBHbIX geTanax. Npu npoBefeHny MapKupoBaHWs [O/MKHO ObiTb
NoATBEPXAEHO, YTO Bce TpeboBaHMA HACTOAWEro craHjapTa BbIMOMHATCA, U AO/MKHbI 6biTb BbIMOHEHbI
Bepudmkauns n atrectayma B COOTBETCTBUMU C pa3genamu 4 u 5.

HoMuHasTbHBI pasmep Mogys

CMeLLeHVe LeHTpa TOUKY

CNeLLEeHNe LeHTpa TOUKM

PucyHok 6 — Cxema onpegeneHnst HOMMHa/IbHOTO pasMepa MoZy/sisi, CMeLLeHus
LieHTpa TOUKM 1 pa3Mepa TOUKM
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Pa3smep Toukm

PucyHok 7 — CxeMa onpegeneHua pasmepa TOYKN

e) MapknpoBaHue c ncnosb3oBaHneM cuMBOAMKM Data Matrix Ha MOBEPXHOCTSX, NOABEPraeMblX B Aafib-
HeliweMm o6paboTke abpa3MBHbIMKM MeTogaMM

O6paboTka NOBEPXHOCTU, Takas Kak gpobecTpyliHaa o6paboTka M CHATME 3ayCeHLEB, MOXET BNATbL Ha
kayecTBo cumpona Data Matrix. BBugy atoro, napameTpbl MapkupoBaHuUa AOJKHbI NoABepratbcsa arrecrauunm
Ha peanbHOli MPOM3BOACTBEHHOW NUHWMW ANA NPOAYKUMW, Npolweweil NOBEPXHOCTHYO 06paboTky. Mpu npo-
BeAEeHUN MapKMpoBaHUA AO/HKHO 6bITb NOATBEPXAEHO, YTO BCe Tpe6oBaHMWSA HAcTosLero craHgapTa BbiNos-
HSAKTCS, AO0/KHbI GbiTb BbINOMIHEHbI Bepudukayns n attectaynus B COOTBETCTBUM C pasgenamu 4 u 5.

3.3 Tpeb6oBaHMA K TEXHONOTMN HAHECEHUS MapPKUPOBKK Na3epom

3.3.1 OnucaHune TEXHONOIMU MapKMpoBaHus

a) JlazepHoe mapkupoBaHue

NasepHoe mapkupoBaHue ABASETCA NPOLECCOM, MCMONb3YOLWNM TENNOBY 3HEPrUI0 NasepHoOro nyva
ONS ncnapeHus, pacnnasfieHns, CoefNHEeHNsa maTtepuana Win U3MEHeHWUs COCTOSAHWA NOBEPXHOCTU (CM. pu-
CYHOK 8).

PucyHok 8 — Mpumep CMMBO/IA LUTPUXOBOFO Kofa, HaHeCeHHOro fla3epHbIM MapkMpoBaHUeMm

Benay B3ammopgeicTBusA nas3epHOro nyya € maTepuasnom MOBEPXHOCTWU, Na3epHOe MapkMpoBaHWe He
[OJ/IKHO MCMONB30BaThbCA B CAEAYOLWMNX CAyYasx, 3a UCKIIOYEHUEM Hannyusa crneumanbHOro paspeweHuns ot
opraHusaumn — paspaboTuvka MapkMpyemoro usgenus:

a) ANs KOMMNOHEHTOB, OTHECEHHbIX K 0CO6bIM rpynnamMm n3genni2);

b) ANA TUTAHOBbIX CN1AaBOB.

MpumeyvyaHue — Jlio6ble OTKMOHEHWUS OT YCTAHOBEHHLIX TPeGoOBaHW TPeByT yTBEPXAEHNST paspaboTumka
usgenus.
2) OTHeceHue u3genuii kK 0cobbiM rpynnaMm OTHOCWUTCS K KOMMETEeHLMU opraHusauuM — paspaboTuvka usfenvs u

NPOBOAMTCS MO pe3y/bTaTaMm COOTBETCTBYIOLLEr0 aHasiM3a 0Tka3oB. K 0co60i rpynne OTHOCSATCA KOMMOHEHTbI, 0TKa3 Ko-
TOPbIX CYLLECTBEHHLIM 06pPA30M 3aTPYAHSET WM UCKIYaeT npuMeHeHne usgenusi. OTHECEeHWE K rpynne AO/IKHO 6biTb
OTPAXEHO B OMMUCAHMSIX KOMIMOHEHTOB.
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b) O6wwne nonoxeHns

Nob6as nazepHas cmcTtemMa MapkMpoBaHMs COCTOMT M3 /Ta3epHOro UCToYHUKA nsnydeHus (Hanp., Nd:YAG,
CO02) u cuctembl HaBefeHUs nyda (oNTuYeckoit). JlazepHblil Nyd popMupyeTcs B BUAE CBETOBOrO MOTOKa KO-
HUYeCcKO (POpMbl, KOTOpPbIA 3aTeM (hOKycuMpyeTcs CUCTEMOl HaBeAeHus slydya U pacnpocTpaHsieTcss nocne
BbIXOAHOW JINH3bl HA HEKOTOPOM PacCTOsIHMM B BUAE NOTOKa C napasnfesnbHbiMK rpaHmyamu (paboyee paccrto-
AHue). Jlyy nmeeT napannenbHble rpaHuLibl Ha YCTAHOB/IEHHOM PacCTOSiHWMM, NOC/E Yero BHOBb HaYMHaeT pac-
LWNPATLCA, 3TO PacCTOsIHME MMEHyeTCs T/yOMHOM Nons 1 3aBUCUT OT 3aJaHHOW KOHdUrypauum onTu4eckomn
cuctembl. lnameTp nyya MMeHyeTcs pa3mepom nATHa nasepa. Bce atm nmapameTpbl 3aBUCAT OT KOHKPETHOWA
ONTMYECKOl KOoHJMrypauuu nasepHoro mMapkumpoBOYHOro ycTpoicTBa. Ha pucyHke 9 npepcrtaBneHa cxema
npodunasA TMNOBOroO flyya nasepa B paboyem guanasoHe.

[na obecnevyeHnss NpMemMsIeMOro KayectBa MapKMpOBaHUs fyd flasepa [AO/DKEH najaTb Ha Mapkupye-
MYl MOBEPXHOCTb Ha yyacTKe napannesibHocTu nyda (T. e. B npegenax paboyero paccTtosiHus OT nocnefHei
NNH3bI). JTIo6ble U3MEHEHUA NPoguUaa Mapkupyemoli noBepxHocTu (6rarofaps KpUBM3HE MOBEPXHOCTU WK
OPYTUM U3MEHEHUAM FeOMeTpun) He AOIKHbI BbIXOAWUTb 3a Npepesnbl ray6uHbl noas. OTKNOHEHUS Bbl30BYT
noTept YeTKOCTW M306paxXeHUs MapkKupoBKM NO NpUYMHE pactoKycMpoBKM ny4va. [MOCKONbKY pasmep naTHa
nasepa onpegenset obnacTb BO3[4ENCTBUSA /lyya, HOMWHAbHbBIA pasMep MoAyns cumBona koga Data Matrix
He MOXeT 6biTb MeHbLUe pa3Mepa nNATHa nasepa.

Jiyd
nasepa

BbIxogHas nH3a

PucyHok 9 — TvnoBasi cxema npodonsisi Ta3epHOro Nyya B paboyem AuanasoHe

c) JlazepHoe TpaBneHue/rpaBupoBKa

3TOT BUA MapKupoBaHWs BK/IOYAET UCMO/b30BaHUE Na3epoB A/ MEeCTHOro UCNapeHust unnM pacnnas-
fleHns MaTepuana, ocTaB/slOWeEro cnej B BUAE TPaBUMPOBAHHOW MapKMpOBKWU. [MOCKONbKY NasepHblit nyu
C03[aeT WHTEHCUBHbLI Harpes, hOPMUPYIOTCA Crefbl B BUAE NOBTOPHO 3aTBepAeBlIero martepuana (ne-
pennaefieHHblii cnoit), o6pasyolme MapkMpoBKy. MNMOMUMO 3TOro, MMEKT MecTo U3MEHeHWUsl napamMeTpoB
MUKPOCTPYKTYpbl (B 30He Harpesa), 3aBucsliMe OT Tuna martepuana. CneayeT BHUMATENbHO OLEHWBATb
NPUMEHUMOCTb 3TOr0 MeToAa BBUAY Hanuuus B o6pasliax BbICOKOTO YPOBHSI HanpshKeHwuil, onpepensiemMbix
OMbITHbIM MyTeM. MOMKWMO 3TOro, MOABOA 3HAYMTENBLHOIO KOJIMYecTBa TEM/IOBOW 3HEpPruM OT nasepa B HEKO-
TOPbIX 06CTOSITENBCTBAX MOXET BbI3BaTb UCKaXKeHUE (POPMbl U3AENUS U BbIXOL €e 3a npefenbl Tpe6oBaHuii
KOHCTPYKTOPCKOTO AOKYMEHTA, UTO TaKXKe MOXeT cAenaTb 3TOT MeToZ MapKMpOoBaHUS HEMPUTOAHbIM. Jlasep-
Hoe TpaBieHue/rpaBUPOBKa MOTYT TakXe UCMOMb30BaThCA A1 BbIGOPOUYHOro yAaneHus Kpacku ¢ NoKpbiTUs
usgenus. B aTom cnyyae cnefyeT npefycMaTpuBaTh Mepbl MO 3aliUTe OT MECTHOW KOppo3uu, eciu paHee
HaHeceHHoe MoKpbiTMe o6ecnedynBasno 3alwuTy oT Koppo3un. MoBbllweHne rNy6UHbLI MapkKMpoBaHUS Bbl30BET
ynydweHne CUMTLIBAEMOCTM MapKMpOBKM B akcnayaTauun. OfHAKO 3TO MOXeT Bbl3BaTb OTpUUATE/bHbINA 3(-
hekT B BUfE HapyLleHWs LefoCTHOCTU NOBEPXHOCTU, OnpenesisieMoli pasmepaMu nepensiaBfeHHoro cos,
BE/IMYMHOI 30HbI HarpeBa W MuKpoTpewuHamu. OnpefesieHne orpaHuyeHuii no ray6uHe MapKMpoBaHUS

8
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[OIKHA NPON3BOAMTL OpraHN3aLmMa — paspaboTunK MapKUPyeMOro U3Aenus B 3aBUCUMOCTH OT npeanonara-
€MOr0 UCMOSMbL30BaHNSA U3AENUA.

MpumMevaHune — He Bce NasepHble MapKMPOBOYHBIE YCTPOMRCTBA MOTYT HAHOCHTL MapKMPOBKY FPABMPOBKON Ha
MeTarne, NOCKoMbKY 3TO 3aBUCUT OT pabodero Tera nasepa.

d) PacwmpeHune BO3MOXXHOCTEN NAa3epHOro MapkMpoBaHUs
MoryT npuMeHATLCA MaTepuasnbl U METOAbI, PACLUMPSIIOLLME BO3MOXHOCTU N1a3epPHOr0 MapKMpoBaHus 3a
CuYeT:
- NOBbILLEHUSI KOHTPACTa MapPKUPOBKY;
- paclumpeHus auanasoHa MapKupyeMbixX U3aenui;
- COKpaLLeHUsi BPEMEHU Ha nasepHoe MapKUpOBaHuUe;
- COKpaLLeHUs KOnu4YecTsa NOABOAUMON OT fasepa SHeprum.
1) NasepHoe HannaBneHue
3TOT BMA MApKUPOBAHUA BKIIOYAET UCNOSb30BAHWE HANMaBAAEMOro MaTepuana, KoTopblii noMeLLaeTcs
Ha MOBEPXHOCTU MapKUpyemoro usaenus. JlokanbHblit HarpeB nasepoM COeAMHAET Matepuan ¢ MeTansiom
cybcrpara, chopmupys BbiNyknylo MapkupoBky. OcTaTtku matepuana sateM yaansior. [Mockonbky MapkupoB-
Ka BbICTYnaeT Haa NOBEPXHOCTLIO U3AENUA, OHA He A0SHKHA UCNONbL30BATLCS HA KOHTAKTHBLIX MOBEPXHOCTSAX.
Mapk1poBKka He AOMKHA HAHOCUTLCA Ha NOBEPXHOCTSAX, NOABEPKEHHBIX KOPPO3UOHHO-MEXAHMYECKOMY U3HO-
CY UNU Npunerarowmx K Takum NOBEPXHOCTSAM.

MpumedaHus

1 OaHHbIA npoLecc MapKkupoBaHua TpebyeT UCNOonNb3oBaHWA AONONHUTENBHBIX PACXOAHBIX MaTEpUarnos.

2 TpebyeTcs TLWATENbHbIA KOHTPONbL 3a NPOLIECCOM, €CNK Na3sep AOMXEH pacnnaBnaTb MaTepuan 6e3 pacnnaene-
HUA nexallero noj HUM cyberpara.

3 Ecnu nocnegHee NpoucxoauT U hopMUpPYETCs cnnae MaTepuana u cyGeTpara nog MapkMpOBKOW, He NpeacTaBns-
€TCs BO3MOXHBIM 3apaHee KONMYeCTBEHHO OLEHUTL NOCAEACTBUA 3TOr0 ANA CBOWUCTB MaTepuana.

2) INazepHoe MapKknpoBaHue C OKpaluMBaHUEM NUIMEHTaMU

B HekoTOpble NnacTukm MoryT 06aBnATLCA XMMUYECKUE BELLECTBA C LIENbI0 U3AMEHEHUS LBETA 3a CYeT
XUMUYECKOW peakumm Npu KOHTAaKTe ¢ Nas3epHbIM M3NyyYeHneM. 3TO MOXKET ObITb peanu3oBaHo Takke nyteM
BKITIOYEHUS NMUTMEHTOB B KPACKY, KOTOpasi Npy BO3AEWCTBUM Na3epHOro nany4yeHus dyaeTt nokanbHO U3MEHSTb
LBET (TO ecTb 6e3 ynaneHun Kpacku v yTparbl 3aLlUTbl OT KOPPOo3un). B HEKOTOPLIX Cny4asx anutenbHoe 06-
fny4yeHne eCTECTBEHHbIM CBETOM MOXKET Bbi3BaTb UBMEHEHUE KOHTpacTa LBeTa U 3T0 A0MKHO NPUHUMATLCS BO
BHUMaHue, ucxoas u3 Tpebyemoi NpoAoIMKUTENLHOCTU CYLLECTBOBAHUSI MAPKUPOBKW.

3) ObecupeunBaHue (M3MEHEHME LiBETA) MOBEPXHOCTU Nasepom

3TO MapKupoBaHue NPOWU3BOAUTCSA MPU HU3KOW NMOTHOCTU MOABOAUMON dHepruu. Tennosas aHeprus
OT nasepa obecLBeunBaeT (M3MEHSIET LIBET) NOBEPXHOCTL Marepuana 6e3 yaaneHua meranna, nonyyaemas
MapKUPOBKA SAABMNSETCA rMagKon U HaxXoauTCA 3anoanuuo ¢ NOBEPXHOCTLIO. Bapnauuu useta MoryT aocrurarb-
CA MU3MEHEHNUEeM napaMmeTpoB nasepa, MoryT ObiTb NONyYeHbl MHOXECTBO BAPUAHTOB OKPALLUMBAHUSA, OJHAKO
nNpUMeEHEHUe B a3POKOCMUYECKON, OBOPOHHON OTPACHN U APYIMX OTPACcnAX NPOMbILLNIEHHOCTH TpebyeT map-
KUPOBKU C BbICOKUM KOHTPACTOM.

MockonbKy MapKMpoBaHUe OCHOBAHO HA TEPMUYECKU BbI3BAHHOM 06eCLBEYMBAHUM NOBEPXHOCTH, CNO-
cob HenpuroaeH Ans criyyaes, Koraa Temnepartypa o6paboTku MOXET Bbi3BaTb CYLUECTBEHHOE OKMCNEeHue
usgenus (Hanpumep, ans usgenuin, pabotaloWwmx UM BOCCTAHABNUBAIOLWMX UCNPABHOCTb B arpecCcUBHON
cpene, Wnu Mpu HanuuuMm pucka UcTupaHusa mapkuposkm). Mockonbky peanusauma cnocoba He cBsi3aHa ¢
CyLLECTBEHHbIM U3MEHEHUEM (PU3NYECKNX CBONCTB U3AENUS, OH MOXKET UCNONbL3OBATLCA ANd AeTanen manown
TOMLUMHbI U KOMNOHEHTOB XONOAUNbHBLIX arperaTos.

3.3.2 OrpaHuyeHuns nasepHoOro MapKMpoBaHua

JNaszepHoe MapkupoBaHue AO0MKHO NPUMEHATLCA TOMbLKO B Cry4asx, KOrAa OHO ONpeAeneHo B TeXHU-
YecKoW AOKYMEHTauuu Ha u3genue U ero NpUMeHeHWe cOOoTBETCTBYET TpeboBaHuam paspaborumka. Ecnu
nasepHoe MapKMpOBaHWE WUCNOMb3YETCA ANA U3AENUA MOHOKPUCTANNUYECKOW CTPYKTYPbl UMM TUTAHOBLIX
CNNaBsoB, AOIMKHbI MPOBOAUTLCA NPOBEPKU, NOATBEPXKAAIOLME OTCYTCTBUE BPEAHOIO BO3AENCTBUSA npoLecca
Ha CBOWCTBA U3aenusi, B AONOSIHEHUE TpeboBaHMI K UCNIbITaHUSIM, OnpeaeneHHbIM B pasaenax 4 u 5. Mapku-
poBaHue U3genui C NOMOLLLIO flaszepa AOMMKHO ObITb PernameHTUPOBaHO B TEXHONOrMYECKOW AJOKyMEHTaLun
npeanpuatus. bnok-cxema onpegeneHua napaMeTpos MapKMpPOBaHUA Nasepom rnpusegeHa Ha pucyHke 10.
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Onpegenntb pasmep MaTpUyHOro cMmBeosa (4/IMHY
W LUMPUHY), CXOAA 3 TEKCTYPbI MOBEPXHOCTU

1 KOIMYeCTBa KOAMPYEeMbIX 3HAKOB B CUMBOSE.
Pa3mep cumBona onpeaenstoT no pasmepy Moayns,
KONMYeCTBY 3HaKOB B cMmBOse ans Bepcum ECC200

YCTaHOBWTL NapameTpbl yCTPoicTBa (Hanpuvep,
BbICOTY Haf, NOBEPXHOCTbIO, YacToTy,
KOIMYeCTBO NPOXOA0B NPV MapK1poBaHuM v ap.)
AN BbIOPaHHON reoMeTpyun MaTpuyHOro
cumBona

MpoBecT NpoBEpPKY HA COOTBETCTBME
TpeboBaHusIM cTaHgapTa

PucyHok 10 — Bnok-cxema onpeesieHns napameTpoB MapKMpoBaHuUs fasepom

3.3.3 TpeboBaHWA K 1a3epHOMY MapKknupoBaHMWIo

Fny6buHa mofyns onpegenseTca KOHCTPYKTUBHbIMW TpeboBaHMAMMK. Bblbop rny6uHbl MOAYNA MapkupoB-
KN OCHOBbIBaeTCA Ha TpeboBaHMAX K NpoLeccy, COXPaHAEeMOCTN MapKUPOBKM BO BHELIHUX YCAOBUAX U APYTUX
hakTopax.

LiBeT NOBEPXHOCTW U KOHTPACT MapKMpPOBKM BIMAIOT HA CYUTLIBAEMOCTb ueHTudukaropa nsgenvs. Kak
npaswuno, TEMHBbIW LUBET NpUMEHAETCA Ha cBeTnomn NOBEPXHOCTN U cBeT/lad MapKMpoBKa NPUMeEHAETCA Ha TeM-
HOW MOBEPXHOCTU M3genna. MUHMManbHbIli YypOBEHb KOHTpacTa MexXxAy MapkupoBKOW v cybcTpaToM B NOAyTO-
HOBOW LWKane He AO0/MKEH 6biTb MeHble 20 %. YPOBHM KOHTpacTa MOryT 6bITb NPOBEPEHbLI C MCNO/Ib30BAHNEM
NoNyTOHOBON WKanbl (CM. pucyHok 11).

100 90 80 70 60 50 40 30 20 10 0
PucyHok 11 — lMonyToHoBas wWkana, %

C uenbio MakcuMmmsauun cUHMTbiBAEMOCTM obecuBeynBaHMe nepBOHaYabHOrO M306paxeHus [O0SIKHO
6bITb CBEAEHO K MUHUMYMY.

3anonHeHne mMoAyna AOJIXXHO cocTaBnATb OT 60 % fo 105 % OT HOMWHaNLHOTO pasmepa MoAaynsa AN
nony4yeHWsa NpuemMaeMoro kayecTBa M3ob6paxeHusa (CM. pUcyHOK 12); gonyckaeTcsa HanoxeHue mopynei oo
5 %.
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PucyHok 12 — M306paxeHne HaHeCeHHOl Na3epoM MapKMpOBKW C NPUEM/IEMbIM HaMOJIHEHWEM MoAynel

3.3.4 MeTannorpaguyecknii aHanns3)

Ona onpepeneHus napameTpoB MapKMpoBaHUS U UX COOTBETCTBMA TpeboBaHWAM pasgena 4 AOMKHbI
6bITb NPOBEAEHbl UCMbITaHUA npouecca. B xoae ncnblTaHnii Ha o6paslax NonepeyYHblX MUKPOCPE30B A0J/IKHO
ObITb MOMYYEHO NOATBEPXAEHUE, YTO rNy6uHa GYKBEHHO-LM( POBON MapKMpoOBKM, rnybuHa moayns u ggopma
cumBO/sa WTpuxoBoro koga Data Matrix HaxogsaTca B npegesax AOMNYCKOB, onpeAefieHHbIX opraHnsauyunein —
paspaboTtunkom nsgennsad). MoMmMMo 3TOro, 4O/HKHbI COBAAATHCA OrpaHUUYEHUS Ha WWPUHY NepensiaB/ieHHOo-
ro cfos 1 rnyouHy TpewnH.

CxeMa onpefeneHus rnyo6uHbl M WWPUHBI MOAYNS NpepcTaBfeHa Ha pucyHke 13, 3HauyeHUs rNy6UHbI
MoAaynsa (X) oAMHaKOBbI BO BCeX MPOdPuUAAX.

PucyHok 13 — Cxema onpefeneHus riyovHbl 1 LWUUPUHbI MOAyNs
ANS pa3UYHbIX Npoduieil nNpu rpaBMpoBKe 1a3epom
a)

Fny6uHa moayns onpegensieTcsa No MakCuManbHOW rny6uHe, NONYYEeHHOW NpU HAHECEeHWU TpaBUpPOB-
Kn naszepomb).

3) Bcnyuae, ecnu He NPOBOAUTCSI aHaNN3 MUKPO- 1 MAKpOCTPYKTYpbl META/INIOB U CMIABOB, NMPOBOANTCS MaKpOCKO-
nuueckoe uccnefoBaHue obpasua.

4) B xofe uCnbITaHUI MO ykaszaHWo pas3paboTumka MOXEeT MPOBOAUTLCA aHasiM3 MUKPO- U MaKpOCTPYKTypbl MeTan-
JIOB 1 CNMaBOB B 30HE MapKUPOBKMU.

5 [ns onpeaeneHus rny6uHbl 1 WWPUHLE MOAYAS MOTYT NPUMEHATLCS METOAbl HepaspyLualoLero KOHTpons (Wwyno-
BOIi, CBETOBOTO CEYEHMUsl, TEHEBOrO CEYEHWsI, PacTPOBbLIi MeToA, C NCNOMb30BAHMEM MHTEP(EPOMETPOB).

u
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MpumMmeyaHusa

1 MakcumanbHas rmybuHa MapKupoBKU onpeaenseT BO3AeWCTBUE Ha CBOWCTBA MaTepuana.

2 JTioboe yxyzaLLeHWe CBOCTB U3fenus B aKkcnnyaTauuu, pe3ynstaTom KOTOPOiA CTaHET M3HOC NOBEPXHOCTH (3po3us,
OKNCNEHUE 1 AP.), CHKaeT apdpeKTMBHYIO IMYyOUHY NasepHO MapKUPOBKH.

3 Ecnu rmy6uHa MapKupoBKU HEOAHOPOAHA B NPeAenax MOAYNS, CHUXEHWe rMyGuUHbI MOXET BbI3BaTb CHUXEHWE
3anorHeHUA MOA YIS, YTO MOXET MOBMUATL Ha CHUTLIBAEMOCTL MAPKUPOBKN B JKCMNyaTaLum.

4 PekomeHpyeTcst ob6ecneumBarb 04HOPOAHOCTL MMYyGUHBEI MOAYNA NO BCEMY MOAYIIO, HACKOSBKO 3TO BO3MOXHO.

b) Ha pucyHke 13 (a) npeacraBneH TUNUYHBIA NPOdUNL MOAYNA ANA OYeHb MAnoro pasmepa mMoayns,
pasHoro 0,1 mm (0,004 agiorima), B KOTOPOM fyd nasepa nepemMeLaeTca CNMpanbHO K LEHTPY MOAYINS.

¢) Ha pucynke 13 (b) npeacraBneH TUnNUYHbIN Npocduns Moayna ansa 6onbLuero pasmepa MoAynsi, pas-
Horo 0,2 mM (0,008 atoiiMoB), B KOTOPOM Ny nasepa nepemMeLLaeTcsa BA0Nb MOAYNSA B Cepumn napannenbHbiX
nNpoXoA0B.

d) Ha pucyHke 13 (c) npeacraBneH TUNUYHBIA NPOdUIb MOAYNSA, NONYYEHHLIN C UCMONb30BAHMEM UM-
NynbCHOro fasepa, rpaBMpoBKa norty4eHa npu HepoCTaTo4HO ahhPEeKTMBHOM ralleHUn NEPBOro UMNyNbLCa us-
nyJyeHus.

e) Ha pucyHke 13 wmpuHa moayns (y) onpeaenseTcs LUMPUHON yaaneHHON YacTu matepuana B rpasu-
poske. OHa Talke onpeaensaercs LWMPUHON U3MEHEHUA LBETa AN MapkupoBaHuA 06ecLBeYUBaHNEM, LUMPU-
HOI HaMOXeHHOro Marepuana npyu MapkMupoBaHMKU HaNNaBlEHUEM.

f) UcnbiTanna npouecca fomkHbl ObITh NPOBEAEHbI AN BCEX MaTEPManos, NPUMEHAEMbIX ANA MapKUpo-
BaHusA nasepom. Ecnu pasnuyHbie KOMMOHEHTLI M3 OAHOIO U TOTO XKXe MaTepuana MapkupyroTcs nasepom, uc-
NbITaHWS NpoLecca MOryT ObITb NPOBEAEHbI TONbKO HA OAHOM U3AENUM NN Ha Penpe3eHTaTUBHON BLIGOPKE.
OueHke A0MmKHa NOABEPraTbCs Kaaas KOHKpeTHas nasepHas yCTaHOBKa.

Mpu npoeeaeHMM UCNbITAHUMIA NpoUecca B OTYeTE AOIDKHbI YKa3blBaTbCA, Kak MUHUMYM, cneayiowue
napameTpbl:

- HaMMEHOBaHWEe na3epHoOMn YCTAHOBKKU (MAeHTUdMKaLUA cpeacTBa MapKUPOBaAHUA Nasepom);

- chokanbHoe paccTosiHue NUH3bI (B MM/AloNMax);

- CKOpOCTb NepemeLleHus nyya (B MM/Cek unu aloMmMoB/cek);

- vacrora, 'y;

- MOLLHOCTb flasepa (UM SKBUBANEHTHAs BENMMYMHA);

- YaCTOTHOCTL MapKMpOBaHUA (MUCNO NMOBTOPEHWUI MAPKMPOBAHMA/MNCIO NPOXOAO0B).

Pesynbrat ucnbitaHus npouecca AosmkeH ObiTb AOKYMEHTUPOBAaH B Buae otyeta. Ecnu oauH us ykasan-
HbIX BbILLE NAapaMeTPOB U3MEHSIOT, UCTIbITAHUSA AOIKHbI ObITb NPOBEAEHBI NOBTOPHO.

3.3.5 ObecnevyeHune KayecTsa

TexHuyeckoe o6Cny>xMBaHWe NasepHbIX YCTAHOBOK AN MapKMPOBAHUA AOSDKHO BbIMNOMHATLCA NO rpa-
uKy, paspaboTaHHOMY YMOSIHOMOYEHHbIMU NULAMU. JOMKHbI ObiTb NPUHATHI MEpbl, YTOObLI BCE UCTOYHUKK
nasepHOro N3ny4eHusi OTBeYanu yCTaHOBMNEHHbIM TpeboBaHUAM.

[nsa o6ecnevyeHns eAUHOTO KaYeCTBa Na3epHOro MapkMpoBaHWA AOMKHO ObiTb NPOBEAEHO MApPKUPOBa-
Hue obpa3suoB, No KpaiiHel Mepe, OAHOIO BUAA MaTtepuana Yepes yCTaHOBMEHHbIE MHTEPBASbI U MPOBEPEHO
COOTBETCTBUE C TPEOOBAHNSAMU KOHCTPYKTOPCKOWM AOKYMEHTaLUuK No ka4ectsy. JJOMmKHbI ObITb BbINOMHEHbI MO-
nepeyHsble MUKPOCPE3bl U BbINOMHEHO UX UCCNEA0BaHUE HA NpeaMET COOTBETCTBUA TpeboBaHusAM pasaena 5;
pe3ynbTaTtbl AOMKHbI ObITb JOKYMEHTUPOBAHbI.

Mepea BO30OHOBNEHUEM MPUMEHEHUS NA3epPHON YCTAHOBKU ANA MApPKMPOBAHUSA MOCHE ANUTENbHOTO
NpOCTOo4, Nnocre nepeMeLLeHusa, PEMOHTa UCTOYHUKA NA3EPHOro U3ny4YeHusi, CUCTEMbl HABEAEHUA nyya Unm
9MNEMEHTOB ONMTUKKM, AOIDKHO ObITb NPOBEAEHO MapKUpOBaHUe 06pa3sLOB, Kak MUHUMYM, U3 TPEX Pa3NUYHbIX
MarepuarnoB W NpoBefieHbl UCTbITAHUS HA NOATBEPXKAEHNE COOTBETCTBMA TpeboBaHuaM pasaena 5.

3.4 TpeGoBaHUA K TEXHONOMMU HAHECEHUA MAPKUPOBKK 3NEKTPOXUMMNYECKUM
TpaBneHuem

3.4.1 Onucanue npouecca

Mpouecc OCHOBAH HAa 3NEKTPOXUMMUYECKOM PACTBOPEHUW /MMM OKMCIIEHUM METANMNa Ha Mapkupyemon
NOBEepXHOCTU Yepe3 npope3u B WwabnoHe ¢ usobpaxeHnem Tpebyemoli MapkupoBku. Pesynerar gocturaerca
NPUMEHEHUEM CIIOMCTOIN KOHCTPYKLMU, B KOTOPOIA LIAOMOH pa3MeLLeH Mexay Mapkupyemon noBepxXHOCTbIO
(coeanHeHHOI C aHOA0M YCTAHOBKU ANl TPABNEHUA) U NPONUTAHHONW 3NEKTPONUTOM NPOKNaakn (CoeAuHEH-
HOW C KaToA0M), Yepes3 KOTOpbIE NMPONYCKAaloT TOK HU3KOro HanpsHKeHUs.
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3.4.2 O6nacTb NnpMMeHeHus

SNeKTPOXMMUYECKOE TpaBneHne NPUMEHAETCA TOMNbKO NO YKasaHUIo opraHusauum — paspaboTyuka ns-
aenus.

3.4.3 Yrny6neHHoe MapKupoBaHue

YrnybrneHHoe aneKkTPOXuMUYECKoe TPaBneHne OCyLLECTBSETCA B 00LLeM Criy4ae C NpMMeEHEHUEM KOM-
OuHMpoBaHHOrO TpaenexHuss. ObpaboTka NOCTOAHHBLIM TOKOM COMPOBOXAAETCA OKCUAUPOBAHUEM C MOMOLLBIO
nepemMeHHoro Toka. Mapamerpbl HANPSHXKEHUA U BPEMEHU MOTYT MEHSITLCS B 3aBUCUMOCTU OT PasfUyHbIX Ma-
Tepuanos usgenuin. Kak npasuno, rnybuHa MapkMpoBKM HaxXOAMTCA B Npeaenax 0T MUHUMAarnbHOMO 3HaYeHUs
0,0025 mm (0,0001 grorima) go 0,100 mm (0,004 gronma).

3.4.4 NMoBepXHOCTHOE MapKUpoBaHue

dopmuUpyeTca TEMHAs OKMCHasA MMeHKa Ha MOBEPXHOCTW M3AENUs C Marioil UNM HyneBoW TONLUMHON.
3TOT TUM MapKUPOBKMU, Kak Npasumno, MEHee CTOMKUI, YEM ANA NONYHEHHON yrnyGneHHbIM MapkKupoBaHMeM ¢
NPUMEHEHNEM 3MEKTPOXUMUYECKOTO TPABMNEHUs. SNEeKTPOXMMUYECKOE TPaBNEHUE JOMMKHO NPUMEHSATLCH MO
TpeboBaHuo opraHusaumm — paspabotymka usgenus. Mpouecc peann3yercs npuMeHeHWeM TONbKO nepe-
MEHHOTO TOKa. MapameTpbl HAaNPSHKEHUS U BPEMEHM MOTYT M3MEHSITLCA ANA PasnuyHbIX KOMOMHaAUWA MaTe-
puanoB 1 U3aenuin.

3.4.5 CocToaHue usgenui

M3genusa AomkHbI ObITb YACTBIMU, HE UMETb KOPPO3UM MM OKanMHbl. Mapkupyemasi NOBEpXHOCTb AOSk-
Ha ObITb CBOGOAHON OT TOKOWU3ONUPYIOLLMX NMOKPLITUA — KPaCKu, aHOAUPOBAHUSA U Ap.

3.4.6 PekomeHaauMm No onpeaerneHUIo napameTpoB MapKUPOBaHUSA 3TNEKTPOXUMMNYECKUM TPaB-
neHuemM

a) MoaroToBuThb WAONOH C TpebyeMbiM M306paXKEHUEM.

OnpegenuTe TpeBoBaHMSI K MAPKUPOBKE — DOPMATY AaHHbIX.

b) NokanbHO 06e3XUPUTL U OUUCTUTE MAPKUPYEMYIO NOBEPXHOCTD.

BbICYLULMTb MapPKUPYEMYIO MOBEPXHOCTbL MOCHE OYUCTKU.

¢) CMOYUTL NPOKNAAKY 9NEKTPOSIUTOM.

O6GecneunTb YNCTOTY BOMIIOYHONM NPOKNaAKN.

d) MoaKnoYNTL aHOA K M3genuio.

ObecneynTb XOPOLUMI INEKTPUYECKUNA KOHTAKT.

€) PasamecTutb WIabnoH Ha usgenuu.

f) YcTaHOBUTbL MCTOYHMK HANPSHKEHUS U TaliMep Ha 3afjaHHble NapameTpPbl MO UHCTPYKLUK.

@) HanoxuTb CMOYEHHYI0 NPOKNAAKY NMNOTHO HA LIAGIOH.

O6GecneynTb HENOABUXXHOCTL NPOKNAZAKK B MPOLIECCE MAPKUPOBaHUSA.

h) BKOYUTb UCTOUHUK HANPSDKEHUS.

i) BbIKNIOYUTb HANPSDKEHUE B KOHLIE onepauuu MapkupoBaHus (B aBTOMATUYECKOM PEXUME).

KOHTpOnb B py4HOM pEXUMEe HaCTpOEK TOKa U BpeMeHu 06paboTku He Tpebyercs.

j) Yaanute Bce cneabl OT anekTponuTa HeWTpanusauuei unmM NPpoMbITb TAMMNOHOM.

k) BolcywuTb nsgenue.

I) MpoBecTu npoBepKu.

3.4.7 Marepuan wadonoHa

Martepuan wabnoHa u cozaanune WwabnoHa siBMATCA KpUTUYHbIMK ANs obecneveHunst BOCNpoU3BoaAUMO-
CTU Ka4yecTBa npouecca MapkupoBaHus. Kak npaBuno, NpUMEHSIIOT YKa3aHHbIE HUXKE YETbIPE OCHOBHLIX TUNA
wabnoHa.

a) LLabnoHbl, M3rotoBneHHble POTOTpaBREHUEM

M3roTaBnuBaloTCA Hape3aHHbIMM Ha YCTAHOBMEHHbIE pa3Mepbl U coaepxar Tpebyemoe usoGpaxeHue.
W3roTosuTENb WABNOHA AN MAPKMPOBKN HAHOCUT M300paeHne Ha 06paGoTanHyio nnactury® u popmmupyer
Ha Hel u3oBpaxeHue. 3aTeM NNAcTMHA UCNOfb3YETCA ANA HAHECEeHUA M300paxeHus’) Ha LWaBnoHe, KOTo-
Pbli U3rOTOBIEH M3 BLICOKOTOYHOTO AYEUCTOro nonuactepa. locne HaHeceHus n3obpaxeHua Ha matepuan
wabnoHa ¢oToTpaBneHneM LAGNOH AOMYCKAET MHOTOKPATHOE NPUMEHEHWE Ha PasnUUHbIX U3fenuax, Konu-
YeCTBO KOTOPLIX OnpeaernsieTcs napaMeTpamu HacTPOMKM MapKUPOBOYHOTO YCTpoiicTBa. Mpu ucnonb3osa-
HUK GONbLLOM CUIbl TOKA LIAGMNOH NPUAET B HETOAHOCTb MPU HAHECEHUU MEHBLLIETO KONMUYECTBA MapKUPOBOK.
[aHHbIA METOA MOXET NPUMEHATLCA B CIy4YanX, KOraa Ans MapKUpyeMbiX U3Aenuii COXpaHseTCa OAUH COCTaB

8) WaroTaBnuealoT Macky (poTowabroH), copepxallmii naobpaxeHue MapKNUpOBKU, Yepes KOTOPYIo NPOU3BOAUTCA
3acBeTKa goTopesncTa.

7) MaoBpaxeHue Ha LabrioHe MOXET BbiTb HaHeceHo 6e3 NCTONb30BaHUA Macky (6e3MacouHas NUTOrpadus).
13
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AaHHbIX MapkUpoBkK. Cnocob obecneumBaEer BLICOKOE KaYeCTBO, OAHAKO CTOMMOCTDL LLAbnoHa MoxeT ObiTb
OTHOCUTENBLHO BLICOKOM.

b) LLIa6noHbI C TEPMOMNIaBKUM BOCKOM

M3rotaBnuBaloTCcst M3 OKpaLUeHHOM NPOHULaemMon Gymaru ¢ NOBEPXHOCTbIO, NOKPLITOM BOCKOM. CUMBON
Data Matrix neuaraloT Ha TOHKOM BOCKOBOM Cfoe C UCNnonb3oBaHMeM TepMonpouecca, yaansiowero BOCK 1
ocTtasnsowero usobpaxeHue ¢ tpebyemon naeHtudpukaumen. Metoa conpsxkeH ¢ NOABNEHUEM NOBpEXe-
HUM, BOCK JIErkO pa3spyLLAeTcsl B NPOLECCE MAaPKMPOBAHMA NPU UCNONb30BaHUM GOMbLLOW CUMbI TOKA, YTO Bbl-
3bIBAET NOTEPIO KAYECTBA MAPKUPOBKN B TAKUX YCIIOBUSX.

¢) LLlabnoH aAnst HAHeCEHUs OTNEYaTKOB C UCMNOMNb30BAHMEM KNULLE

ByMaxHbI LWABNOH Ans HAHECEHUS OTNEYaTKOB C UCNONL30BAHMEM KNULLE LUMPOKO UCNONb3YETCA ANA
HaHeCeHUs1 MapKUPOBKMW NEKTPOXUMUYECKUM TPaBRNEHWEM BO MHOTUX NpunoxeHusx. LLlabnoH usrotasnueaior
M3 OKpaLLEHHOr0 MPOHMLIAEMOro Marepuana U TOHKOW HENPOHULAeMON NaMUHUPYIOLIEN NAEHKW Ha OAHOW
CTOpoHe LwabnoHa. [ins HaHeceHust cumBornoB Data Matrix ucnonb3yetca MarpuyHbivi NpUHTEP ANs NPOBUBKK
OTBEPCTUI B NTAMUHUPYIOLLEM MOKPLITUM U bopmupoBaHua usobpaxenusa cumsona Data Matrix. LLaGnoHb
ANsi HAHECEHMWSA OTNEYaTKOB C UCMOSNb30BAHUEM KNULLIE ABASIOTCA CTOMKMMU K U3HOCY U NO3BONSAIOT NonNy4aTb
MapKUPOBKY BbICOKOTO Ka4yecTBa. HambonbLuee 3Ha4eHue AnA kayecTsa MMeeT cnoco6 nponseoacTea wabno-
Ha. [na HaHeceHusi u3obpaxeHus Ha LWAabnoH 0ObLIMHO MCNOMbL3YETCH MATPUYHLIA NPUHTEP C 24 Uronkamu.
Mpo6nembl MOTyT BbITh CBSA3aHbI C HETOMHOCTSIMM MpoLEecca nevaTtu (HanpuMep, KPMBONMMHENHOE pacnosnoxe-
Hue oTBepcTui B Oymare wabnoHa).

d) LLIabnoH, HaneyaTaHHbIA HA TEpMOTPaHC(epPHOM NPUHTEPE — OAHOPA30BbLIN

Marepuan wabnoHa nogobeH 6ymare wabnoHa anst HAHECEHUSA OTNEYATKOB C UCMONb30BaHMEM KNuLLe,
C NPOHUL@EMbIM MaTEPUanom U HEeNPOHULIAEMON NaMUHUPYIOLLIEH NNEeHKOW. OCHOBHLIM OTAMYUEM SABMISETCS
MMKPOHHAs TOMNLMHA NAaMUHUPYIOLLEN NNEHKKM. JTaMuHaT ¢ WwabnoHa yaansieTcsi TEpMUYECKUM BO3AeiCTBMEM
C UCNONb30BAHWEM TEPMOMNPUHTEPA, (POPMUPYIOLLIETO U300paXKEHME HA NMPOHULIAEMOM MaTepuane. Mpouecc
ABMNAETCA HAAESKHLIM U 00ECNeYnBaET NONyYEHUE BLICOKOTO KayeCcTBa MapkupoBku. LLIaBnoHbl 0ObIMHO UC-
Nonb3yKTCA OAHOKPATHO U 3aTem yTunuaupyiorcs. Hebonbslumne BapuaLum kayecTsa nevatn 06bIMHO 00yCnoB-
neHbl 6OKOBLIMU CMELLEHUAMU CTPYKTYPbI MPOHULIAEMOTO MaTepuana.

3.4.8 PacTBopbI anekTponura

CywiectByeT 60MbLUOE KOMYECTBO BUAOB PACcTBOPA 9NEKTPOSIUTA, COCTaB KOTOPbIX ONpeaenseTcs ma-
Tepuanom usgenus. Nockonbky BCE OHW NPeaHa3HaYeHbl ANA BCTYNNEHUSA B HEKOTOPbIe (hOPMbI XUMUYECKUX
peakumin ¢ maTtepuanom, Heobxoaumo, utobbl BCe cneabl aneKkTponuta Oblnu C u3aenua CMbITbl/yaaneHol/
HenTpanM3oBaHbl HEMEANEHHO MOCHe 3aBepLUeHWs npouecca MapkupoBaHus. Takke HeoGxoaumo, YToObI
npu yaaneHuu anekTponuTa cam S5eKTPOnuT U CMbIBAIOLMIA €r0 pacTBOp HE nonanu B Nobble NONocTu unu
Lwenu Mexay aeransmu. Tun/coctas U NpUMEHEHUe IMEKTPONUTa JOIMKHbLI ONpeAensaTbCA opraHusaumen —
pa3paboTunkom usgenus.

3.4.9 TpeGoBaHMUA K MAPKUPOBAHUIO

a) Mposepka LBeTa NnoBepxHOCTU — obecneyeHne KoHTpacra

LiBeT NoBEpPXHOCTU M KOHTPACT MAPKMPOBKK BAUSIOT HA KAYECTBO AEHTUdMKaumu usgenus. Kak npasu-
10, TEMHBIA LIBET MapPKMPOBKM UCNONb3YETCA HA CBETIION MOBEPXHOCTU U CBETIbIN LBET HA TEMHOW MOBEPX-
HOCTU. MMHUManEBHBIR YPOBEHb KOHTpAcTa Mexay MapKUPOBKOW M CyOCTpaToM B NOMYTOHOBOW LUKane He
AOMmKeH ObITh HUKe 20 % (cM. pucyHok 11). Ans o6ecnevyeHnst MakCUManbHOTO KayecTBa U3MEHEHUE LBETA
MCXOAHOW NOBEPXHOCTU AOIMKHO ObITb CBEAEHO K MUHUMYMY.

b) HanonHeHne moayns

HanonHeHnne moayna aomkHO coctaBnATb 0T 60 % A0 105 % OT HOMMHANbLHOTO pasMepa Moayns; Ao-
NyCTUMbIM SABNAETCA 5 % HanoxeHne mMoaynen.

C) BusyanbHblii KOHTPONb BHELLHETO BUAA

[na obecnevyeHns makcuManbHOro KavyecTBa pe3yrnbraThl BbIMOMHEHWUS MPOLEcca AOSKHbI BU3yanbHO
KOHTPONUPOBAaTLCA HA COOTBETCTBME TPEOOBAHUSIM BHELLHETO BUAa (CM. peKOMeHAaummn B npunoxenun D).

d) My6buHa moayns

my6uHa Moaynsa JomKkHa COOTBETCTBOBAaTL TpeboBaHUsIM paspaboTtuuka. MmybuHa moagyns onpeaens-
eTcs Tpeb0BaHUAMMU K MPOLIECCY, COXPaHSEMOCTU MapKMPOBKU BO BHELLHEN cpeae 1 ApyruMu chaktopamu.

e) Pasmep moayns

HomuHanbHLIA pasmep Moayns, kak NpaBuno, HaXoAuTCsA B aunanasoHe ot 0,20 mm 4o 0,60 mm (0,008—
0,024 arorima). N3meHeHus aToro amanasoHa AOMmKHbI ObiTb YTBEPXKAEHBbI pa3paboTunkoM. PekomeHayemble
HOMMHAnbHbIE pasMepbl MoAyNs MOryT ObiTek BbIGpaHsbl 3 Tabnuubl 1 (noapasaen 3.2).
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3.4.10 UcnbiTaHua

[ns onpeaeneHus COOTBETCTBUSI MApaMeTPOB MapkupoBaHus TpeGoBaHuAM pasgena 4 AOMmkHbI NPo-
BOAMTLCA UCTbITAHMA Npouecca. UcnbiTaHusa npouecca A0MMKHbI NPOBOAUTLCA ANA BCEX TUMOB MaTepuanos.
Ecnu anekTpoXuMM4eckoMy TpaBreHMWIO NOABEPTraloTCsl pasHble u3enust 3 0AHOr0 Marepuana, UCbITaHus
npouecca TpebyloTcs TONbKO AN OAHOIO M3AEenus Unu Ansi NpeAcTaBUTENbHON BbIOOPKU.

[MNpu npoBeaeHUM UCTILITAHUI NPOLIECCa AOMKHbI ObITh JOKYMEHTUPOBAHbI:

- TMn 06opyAoOBaHuS;

HACTPOMKKN HaNPSXKEHUA — NOCTOSAHHOTO WU/UIN NEPEMEHHOTO TOKA;
Bpemsi, He00XxoAUMOeE AN NEPEXOAO0B NPOLIECCa;

TUN ANEKTPONUTA;

Marepuan wabnoHa.

[Opyrve napameTpbl AOIDKHbI ONPEAEnATLCS N0 TPeOOBAHMIO M MHCTPYKLMSAM OpraHusauuu paspadoryu-
ka. Pe3ynsrarbl uCnbITaHui NpoLiecca A0IKHbl ObITb JOKYMEHTMPOBAaHbI B oTyeTe. Ecnu oauH 13 npuseaex-
HbIX BbILLIE NMAPAMETPOB U3MEHSIIOT, UCTIbITAHME NMPOLIECCA AOIDKHO ObITb NPOBEAEHO NMOBTOPHO.

3.4.11 3awuTa OT KOPpPO3UU

Bce metannuueckue getanu noasepxeHbl koppo3uu. OnpegeneHme HeoOxoAUMON 3aLMTbl OT KOPPO-
31K AN MeTannMueckux Aetanei Ha BCex aranax Npov3BOACTBa OCYLLIECTBISIET OpraHu3auus-paspaboTymk.

3.4.12 O6ecneyeHue KayecTsa

TexHuyeckoe 00GCNyXMBAHUE CPEACTB 3NEKTPOXMMUYECKOTO TPaBNEHUSI JOIHKHO NPOBOAMTLCA B COOT-
BETCTBUU C UHCTPYKUUAMMU, BbINYLLEHHbIMW nuuamu/oprauusauwﬂmu, OTBETCTBEHHbIMMU 3a NMaHNPOBAHUE TEX-
HUYECKOro 00CNy>XBaHUS.

4 Bepudukauma MapKupoBKu

4.1 Bce napaMeTpbl AOMKHbI ObITb NPOBEPEHBI B XOA€E UCMLITAHUI NEPBOrO U3AENUS B COOTBETCTBUU C
TpeboBaHusmn SAE AS9102.

4.2 MNpunoxexue E «Mpumepbl METOAOB NPOBEPKU XapaKTEPUCTUK UIrMOYAapHOro MapkKUpOBaHUS» MO-
XeT ObITb UCMOMb30BAHO B KAYECTBE PEKOMEHAALMI NO NPOBEPKEe NP UIMOYAAPHOM MapKUPOBaHUM.

4.3 Nioboe HeCOOTBETCTBUE MAPKUPOBKK AOIMKHO ObiThb AOBEAEHO A0 CBEAEHUSI OpraHa, YNoMHOMOYEH-
HOrO NPUHUMATL PELUEHUS MO HECOOTBETCTBUIO TPeOOBAHUAM ANA NPUHATUA AaNbHENLLErO PeLUeHns.

5 ATTecTauusi U MOHUTOPUHI MapPKUPOBaHUs

5.1 JlomkeH 6bITb pazpaboTaH nnaH obecneyeHns Ka4yecTsa 1 onpeaeneHbl Mepbl N0 06eCneYeHnto Ka-
YyecTBa MapkupoBaHusa cumsonamu Data Matrix, Mepbl N0 MOHUTOPUHTY U KOHTPOMIO NPOLECCa MapKUPOBaHUA
ANA BbISBMEHUSI CHUXEHUA KayecTBa npouecca. Hanpumep, MOHUTOPUHT UMOyAAapHOTO HAHECEHUA MOXET
ObITb AOCTATOYHO MPOCTLIM W 3aKIKYaTLCA B KOHTPOSE HAMOXEeHUA MOAYNEN noj AeCATUKPaTHLIM yBEnuYe-
HUEM.

5.2 ObopyaoBaHue AN MapkupoBaHMsA 4OMKHO NOABEPraTbCA MOHUTOPUHIY/06CNYKUBAHUIO B COOTBET-
CTBUM C MIAHOM MPEBEHTUBHOIO TEXHUYECKOTO 06CNYXXMBaHUS, pa3apaboTaHHbIM COBMECTHO C NMOCTABLLUKOM
obopynoBaHusi ans HeoBXoAMMOro NPEeBEHTUBHOIO/MNAHOBOrO OBCNYXXMBaHWUA U NPeaoTBPALLEHUA BbIX0AA
napamMeTpoB MapKMpoBaHUs 3a npegernbl JOMnyCKoB.

5.3 JTio6oe HecoOoTBETCTBME NpoLEcca MapKMpOBaHUsl AOMKHO ObiTb AOBEAEHO A0 CBEAEHUA OpraHa,
YNOMHOMOYEHHOTO MPUHUMATL PELLEHUS NO HECOOTBETCTBUIO TPEOOBAHMAM ANS NPUHATUA AanbHEALWero pe-
LUEHMS.
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MpunoxeHue A
(pexomeHayemoe)

PekomMeHaauum no BbIGOPY CTPYKTYPbI CUMBOSA ANIA PA3NUYHbIX 3HaYeHU o6Lema
AAHHbIX U LWEePOXOBATOCTU NOBEPXHOCTH

B Tabnuuax A.1—A.4 npefcTaBneHbl pekoMeH[auMn No BLIGOPY CTPYKTYpbl CUMBONA ANA pasfMYHbIX 3HAYeHUN
o6bemMa faHHbIX U LLIEPOXOBATOCTU NMOBEPXHOCTH.

Tabnuuya A.1— LLlepoxoBaTocTb NoBepxHocTM Ra = 1,50 Mkm (63 mMukpoatoiima)

CTpykTypa cuMBona O6beM AaHHbIX HomuHankeHbI pasmep Moaynsa

KONUYECTBO KONUYecTBoO igﬂf.gxb Konntectso Kgy.?;eﬂ:? nE OO0 ol
pAanos KONOHOK "“ﬁ)gl?::'x LmcpoBbIX pasmep chmsona
3HakoB MM AOAMOB
KBagpaTHblil 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
MpamoyronkeHLIA 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

Tabnuuya A2 — LLepoxoBaTocTb noBepxHocTi Ra = 2,40 MkM (95 MUKpoAIOMMOB)

CTpykTypa cumsona O6beM AaHHbIX HomuHaneHe pasmep Moaynsa
0,31 Mm 0,0122 prolima
KonuyecTso )
Korm4yecTBo Konu4ecTso pacide KOTMHeCTBO ByKBEHHO :
o8 CONOHOK AaHHbIX LUucppoBbIxX UADPOBLIX pasmep cuMBona
PAA 3HakoB
SHakos MM AHolMOB

KafpaTHbI cumBoOn

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 CUMBON
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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Tabnuya A.3 — LLlepoxoBaTocTb noBepxHocTM Ra = 3,25 mkm (125 MukpogoinmoB)
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CTpykTypa cumBora

O6bveM aaHHbIX

HoMuHanbHbIN pasmep Moaynsa

papos KOJTOHOK qv;ia;)'?::lx L poBbIX pasmep cmBoria
3HaKkoB MM [LIOIMOB
KeagpaTHblit cumson
10 10 8x8 6 3 4,10x4,10 0,161x0,161
12 12 10x10 10 6 4,92x4,92 0,194x0,194
14 14 12x12 16 10 5,74x5,74 0,226x0,226
16 16 14x14 24 16 6,56x6,56 0,258x0,258
18 18 16x16 36 25 7,38x7,38 0,291x0,291
20 20 18x18 44 31 8,20x8,20 0,323x0,323
MpAMOYronbHLIR cumBor
8 18 6x16 10 6 3,28x7,38 0,129x0,129
8 32 6x14 (2x) 20 13 3,28x13,12 0,129x0,517
12 26 10x24 32 22 4,92x10,66 0,194x0,420

Tabnwuya A4 — LLlepoxoBaTtocTb noBepxHOCTU Ra = 3,80 mkm (150 MUkpoaoiimMoB)

CTpyKkTypa cumBona

O6beM AaHHbIX

HomuHanbHbI pasmep MoaynA

O6MacTs COTNECTE KONMYECTBO 0,45 Mm 0,0177 proitma
KOﬂpVFI;LeoC;BO KOKJ::I_;LGHCC')TKBO AaHHbIX U'M;Eap:::)( SZS?S:::)—( pasmep cumBona
SHaKoB MM AoliMoB
KBagpaTHEIn cumBon
10 10 8x8 6 3 4,50x4,50 0,177x0,177
12 12 10x10 10 6 5,40x5,40 0,213x0,213
14 14 12x12 16 10 6,30x6,30 0,248x0,248
16 16 14x14 24 16 7,20x7,20 0,283x0,283
18 18 16x16 36 25 8,10x8,10 0,319x0,319
20 20 18x18 44 31 9,00x9,00 0,354x0,354
MpAMoyronbHbIA cumBon

8 18 6x16 10 6 3,60x8,10 0,142x0,319
8 32 Bx14 (2x) 20 13 3,60x14,40 0,142x0,567
12 26 10x24 32 22 5,40x11,70 0,213x0,461
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MpunoxeHne B
(pekomeHgyemoe)

PekomeHgauun no 3atoyke cTuayca nNpu UrnoygapHoM MapKupoBaHuu

OcTpue ctunyca 3artayumBaeTcsa nog yrnom 45° mexay nepecekawwmmmcsa OCAMU cTuiyca U gucka A5 3aTouku
(pucyHkn B.1, B.2).

MoBEPXHOCTb MOXET MMeTb TaHreHUMa bHble LapanvHbl OT 3aTOYKM, MOBbIllAaKLNe LEePOXOBaTOCTb M CHMXalLne
npo6sieMbl C NOACBETKOM TOYKM, MOSIYYEHHOW NpW BO3AeWCTBUM CTUyca.

MpumeuyaHne — CTuAyc WAUGYETCS afMasHbIM KPYroM.
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PucyHok B.2 — 3atouka ctunyca
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MpunoxeHue C
(pekomeHayemoe)

Mpumepbl TPeGoBaHUM K AONYCKaM B 3aBUCUMOCTM OT HOMUHASbHbIX pa3MepoB
Moayrnei Npu UrnoyaapHoM MapKupoBaHum

MpuMepbl TpeGoBaHwii K 40Myckam B 3aBUCMMOCTM OT HOMUHANBHLIX Pa3MepoB MoAYmeit Npu UrNoyAapHOM MapKi-

poBaHuu NpuBegeHsl B Tabnuuax C.1—C.2.

Tabnuya C.1— TpeboBaHnsa B MUNIMMETPax

HoMWHanbHEIR pasm

ep mogynsa = 0,22 mm

XapakTepucTuka TpebosaHue
Yron ctunyca Ot 90° no 60°
Paaunyc ocTpua ctunyca 0,10 mm

Pa3smep natHa (gnametp)

Ot 0,132 80 0,231 MM

CMelLeHMe LieHTpa NsTHa

O1 0,022 go 0,044 mm

Yron nepekoca

£7°

HoMmuHanbHbIh pasm

ep mogyna = 0,31 mm

XapakTepuctuka

Tpe6oBaHue

Yron cTunyca

Ot 120° go 90°

Paguyc ocTpus ctunyca

0,15 Mm

Pa3smep natHa (guameTp)

Ot 0,186 po 0,325 mm

CMelleHUe LieHTpa NsTHa

Ot 0,031 go 0,062 mm

Yron nepekoca

£7°

HoMuHaneHbIl pasm

ep moayna = 0,41 Mm

XapaKkTepucTuka

Tpe6osaHue

Yron ctunyca

OT 120° o 90°

Paauyc ocTpus ctunyca

0,25 mm

Paamep natHa (auametp)

Ot 0,246 no 0,431 MM

CMelleHne LeHTpa NaTHa

Ot 0,041 po 0,082 mMm

Yron nepekoca +7°
HomuHanbHbIl pasmep moaynsa = 0,45 Mm
XapakTepucTuka Tpe6GoBaHue
Yron ctunyca Ot 120° fo 90°
Papuyc ocTpus ctunyca 0,20 mm
PasMep naTtHa (guametp) OT1 0,270 go 0,473 MM

CMeLyeHuWe LieHTpa NsaTHa

Ot 0,045 o 0,090 Mm

Yron nepekoca

+7°
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Tabnuya C.2 — TpeboBaHus B Atonmax
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HoMuHanbHbIR pasmep mogyna = 0,0087 gronma

XapakTepucTuka

Tpe6oBaHue

Yron ctunyca

OT 90° pno 60°

Pagwuyc ocTpusi cTunyca

0,0039 mm

Pa3smep natHa (amametp)

Ot 0,0052 go 0,0091 Mm

CMelleHMe LieHTpa NsTHa

Ot 0,0009 go 0,0017 mm

Yron nepekoca

+7°

HoMuWHanbHbliA pasmep mogyna = 0,0122 aroima

XapakTepucTuka

Tpe6oBaHue

Yron ctunyca

OT 120° fo 90°

Pagwuyc ocTpusi cTunyca

0,0059

Pa3smep natHa (anameTp)

Ot 0,0073 no 0,0128

CMelLleHuWe LieHTpa NsTHa

Ot 0,0012 no 0,0024

Yron nepekoca +7°
HoMuWHanbHbIA pasmep mogynsa = 0,0161 groima
XapakTepuctuka TpebGoBaHue
Yron ctunyca OT 120° go 90°
Pagwnyc octpus ctunyca 0,0098 mm

Pasmep natHa (anametp)

Ot 0,0097 no 0,0169 mm

CMelLeHMe LieHTpa NsTHa

Ot 0,0016 go 0,0032 mm

Yron nepekoca

+7°

HoMuWHanbHbIR pasmep mogyna = 0,0177 gronma

XapakTepucTuka

TpeboBaHue

Yron ctunyca

Ot 120° go 90°

Paguyc ocTpus ctunyca

0,0079 mm

Pa3smep natHa (anametp)

OT10,0106 po 0,0186 mm

CMelleHMe LieHTpa NsTHa

Ot 0,0018 no 0,0035 mm

Yron nepekoca

£7°
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MpunoxeHne D
(pekomeHayemoe)

PekomMeHgauuy nNo BU3yasbHOW OUEHKE KayecTBa 3/1IEKTPOXMMUYECKOTO TPaBIeHUS

D.1 OueHka KayecTBa

D.1.1 PucyHok D.1 po/mkeH MCNofib30BaTbCA B KauyecTBe peKkoMeHpauuii Ans NpoBefeHMs OLEeHKM kayecTBad) u
onTummsauun napameTpoB Mnpouecca MapKkMpoBaHus.

D.1.2 Npu nonyyeHUn OLEHOK kayecTBa 5 1 HMXe HeobxoAMMa HacTpolika napaMeTpoB npoluecca ANS AOCTUXEeHUS
Tpebyemoro kavecTtBa (B cooTBeTcTBUM C 3.4.10).

PucyHok D.1 — BusyanbHasa oueHKa KayecTBa

8 OLueHKa kauyecTBa NPOW3BOAMTCS Ha OCHOBE BM3yasibHOrO COMOCTaB/IEHUSI NOMYYEHHOW MapKMpoBKK C 06pasiamm
MapKWpoBKW, NpMBEAeHHbIMW Ha pucyHke D.1.
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MpunoxeHue E
(pekomeHpyemoe)

MprvMepbl METOLOB NPOBEPKN XapaKTepuUCcTUK UrNoyaAapHOro MapkupoBaHus

E.1 Cxema onpegeneHus HOMUHaNbLHOTO pasMepa MOy A, CMELEHNA LEeHTpa TOYKU U pasmMepa TOYKM npuseaeHa
Ha pucyHke E.1.

HoMuHanbHbI pasmep mMogyns

CMeLLeHne LieHTpa TOUKK

t—=go ox

mth 0 —X
Q
(&)

CMeLLeH/e LEHTPA TOUKM

PucyHok E.1 — Cxema onpegeneHma HOMUHa/IbHOTO pasMepa MOAy/s, CMEeLLeHUA LeHTpa TOUKM 1 pasMepa TOUKU

E.1.1 Mpoeepka cumsona Data Matrix MoxeT ObITb NpoBefeHa OAHUM U3 CriefylLWmnx MeToh0B:
a) yBesimyeHne ¢ NoMOLLbI ONTUYECKOW CUCTEMBI;
b) nccnegosaHne ¢ NOMOLLbIO (hOTOKamMepbl U NPOrPaMMHOro o6ecneyvyeHns, No3BOJIAIOLWErO OLEHUTb KayecTBO Ha

COOTBETCTBME 3aJaHHbIM TPEe6OBaHUAM.
E.2 Mpvmep mMeToga NpoBepKu YrioBOro Nepekoca CMMBO/A NPUBEAEH Ha pucyHke E.2.

PucyHok E.2 — YrnoBoii nepekoc cumBofia

E.2.1 ¥YrnoBoil nepekoc MOXeT 6bITb MPOBEPEH CAeAYLUMN MeTO4aMU:

a) yBe/IM4YeHne € NCnosb30BaHNeMmM ONTUYECKUX CUCTEM;

b) NpoBepka C UCnosb3oBaHMeM (PpoToKaMepbl WU NPOrpaMMHoOro obecrnevyeHus, NO3BOJMAIOLEINO NPOBOAUTL OLEHKY
KayecTBa Ha COOTBETCTBME 3afaHHbIM TpeboBaHMAM.

E.3 Mpumep meToAa NPOBEPKN TAYyO6UHbI YrNy6/eHnsa npu UrnoyhapHoMm MapkMpoBaHum (CM. pucyHok E.3).

E.3.1 Mny6buHa yrny6nexunsa (Toukun) asnsetcs pyHkumneli paguyca cTuayca, yrna koHyca ctunyca v eicTBuTenbHO-
ro pasmepa TOUKW.

E.3.2 B tabnuue E.1 npeacrtaBfieHbl 3HAYEHUA rNyOMHbI TOUYKWU, NOMyYeHHble U3 pacyeTta (CM. pucyHkun E.3 n E.4).
[ecTBUTENbHYIO TNYOUHY TOYKM MOXHO NPUGAM3NTENBHO M3MEPUTb MyTEM 3amMepa M3Hoca ctuayca (CM. pucyHok E.5);
[O/KHbI NPUHUMATLCA B pacyeT AeCTBUTENbHbIE 3HAYEHUSI TBEPAOCTH U3AeNus 1 cTuayca, BAMAIOLWME Ha M3HOC CTUIyca.
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E.3.3 Ans 3amepa AelcTBUTENbHOW rNy6uHbI TOUKM MOTYT 6biTh MCMNOMbL30BAHbLI U APYyrne MeToAbl.

PucyHok E.3 — Mpumep ctunyca c yrnom 60° u pagnycom 0,102 mm (0,004 grolima)

E.3.4 Pasmep TOo4kMm MOXeT ObiTb U3MEPEH C UCNONb30BAHWEM HEOOGXOAWMOro YBENUYEHUS UAN UCNOSb30BaHUA
cpefcTB doTorpadupoBaHusa ¢ U3MepUTeNbHON Wkanoi (cM. pucyHok E.4).

Pa3mep Toukmn

PucyHok E.4 — Vi3mMepeHne pasmepa TOYKU

Ta6nuua E.1 — PacuyeTHas rnybuHa TOYKM

HoMuHasbHbIi PasMeD TOUKN Yron koHyca ) ¢ ca TAy6uHa TOUKU
pasmep mogyns P cTunyca apuyc crany 4
LHONMbI MM AoAMbI MM rpag. AtoiMbl MM AtoliMbl MM
105% 0,0091 0,23 0,0040 0,102
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 0,053
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lpodomxeHue mabnuupi E. 1

HomuHanbHbIA Yron koHyca
Paamep Touku Paguyc ctunyca nyBuHa Touku
pasmMep mogyna cTunyca
AORMBI MM | AoAMBI | MM rpag. AoAMBI MM AoAMBI MM
70% 0,0061 0,15 0,0014 0,036
60 0,0039 0,10
60% 0,0052 0,13 0,0010 0,026
0,0087 0,22
105% 0,0091 0,23 0,0030 0,075
100% 0,0087 0,22 0,0028 0,070
90% 0,0078 0,20 0,0023 0,059
90 0,0039 0,10
80% 0,0069 0,18 0,0019 0,048
70% 0,0061 0,15 0,0014 0,036
60% 0,0052 0,13 0,0010 0,026
105% 0,0128 0,33 0,0034 0,087
100% 0,0122 0,31 0,0033 0,084
90% 0,0110 0,28 0,0031 0,078
0,0122 0,31 90 0,0059 0,15
80% 0,0098 0,25 0,0025 0,063
70% 0,0085 0,22 0,0019 0,048
60% 0,0073 0,19 0,0013 0,033
105% 0,0128 0,33 0,0028 0,071
100% 0,0122 0,31 0,0026 0,067
90% 0,0110 0,28 0,0023 0,058
0,0122 0,31 120 0,0059 0,15
80% 0,0098 0,25 0,0020 0,050
70% 0,0085 0,22 0,0016 0,040
60% 0,0073 0,19 0,0012 0,031
105% 0,0169 0,43 0,0045 0,114
100% 0,0161 0,41 0,0041 0,104
90% 0,0145 0,37 0,0033 0,083
90 0,0098 0,25
80% 0,0129 0,33 0,0025 0,063
70% 0,0113 0,29 0,0018 0,047
60% 0,0097 0,25 0,0013 0,032
0,0161 0,41
105% 0,0169 0,43 0,0034 0,086
100% 0,0161 0,41 0,0032 0,080
90% 0,0145 0,37 0,0027 0,068
120 0,0098 0,25
80% 0,0129 0,33 0,0022 0,057
70% 0,0113 0,29 0,0018 0,045
60% 0,0097 0,25 0,0013 0,032
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OKoHuyaHue Tabnuubl E. 1

HoMuHanbHbIiA Yron KoHyca
Pa3smep Touku Paaunyc ctunyca ny6uHa TouKkM
pasmep moayns cTunyca
[OHoiMblI MM LM MM rpag. Jallely VI MM OHONMb MM
105% 0,0186 0,47 0,0061 0,155
100% 0,0177 0,45 0,0057 0,144
90% 0,0159 0,41 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 0,41 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 M3Hoc cTunyca Haubonee ygo6HO U3MepsiTb C MOMOULbI0 KOMNapatopa. Bbluutasi U3HOC cTU/yca M3 paccuu-
TaHHON rNy6WHbI TOUYKM (CM. pUcyHOK E.5), nonyvalT LOCTATOUYHO TOYHOE 3HAUYEHUE MOMYYEHHOW FNy6UHbI TOUKM.

PucyHok E.5 — V3mepeHue nsHoca crtunyca

26



FOCT P 57302—2016

Mpunoxexnne JA
(pekomeHpyemoe)

O6wune cBefeHnss 06 UrNoyaAapHOM MapKMpoBaHUU U3A4eNVNn CUMBOMIaMM WTPUXOBOTO Koaa
Data Matrix ¢ TPUMEHEHUEM JTIOMUHECLLEHTHOIO COCTaBa M PEKOMEHAALMU MO KOHTPOJIIO
KayecTBa MapKUpPOBKMU

OA.1 O6wune ceefeHns 06 UrnoygapHomM MapkupoBaHuu U3genuii cCMMBOMaMu WTPUXOBOro koga Data
Matrix ¢ npMeHeHneM NIOMUHECLEeHTHOro cocTaBa

MalwunHocunTbiBaEMAs UrnoyaapHas MapkupoBka C NPYMEHEHWeM MIOMWHECL,eHTHOro cocTtaBa (MHOe Ha3BaHue:
dhyopecueHTHas MapkupoBka NpsSMOro HaHeceHns — ®MIMH) HaHoOcWMTCA HenocpeACcTBEHHO Ha MOBEPXHOCTb Mapku-
pyemoro usfenus B BUAEe CHMBO/A ABYMEPHOrO LITPMXOBOro koja. PacnonoxeHHble B 3aflaHHOM nopsake yrny6neHus
KOHYCO006pa3Hoi (OpMbI, 3aM0/THEHHbIE TIOMUHECLEHTHbIM COCTaBOM, COOTBETCTBYIOT CBET/IbIM MOAYNAM CMMBOMA LUITPU-
xoBoro koga Data Matrix (pucyHok JA.1).

[/iMHa BOMHbBI, HM

PucyHok OA.1 — WrnoypgapHoe mapkupoBaHue ¢ NpUMeHeHueMm JIIOMUHECLEHTHOro cocTtasa

JIIOMUHECLEHTHBI cocTas npeacTasiseT co60/ KOMMNO3ULMIO, COAepXallyto YacTulibl TloMuHoopa ¢ guana3oHoM
ANVIH BOSH nornouwieHns ot 250 HM o 600 HM 1 MakcumyMoMm (D/lyOpecLeHTHOTo M3/yvyeHns B Ananas3oHe A/IMH BOSH OT
600 HM go 700 Hwm.

Mpy 061yYeHUn crmBONa LUITPMXOBOTO KOAa W3NydYeHWeM C ANMHaMW BOSH B Yka3aHHOM Bbille Auana3oHe u pe-
rmcTpauun ero qoiyopecueHUnn cYnTbIBaLWMM YyCTPOWCTBOM B Auanas3oHe AAnH BoAH 600—700 HM nonyyaroT 6/u3Kuii
K 100 % KOHTpaCT MeXZAy U3nyyeHvem OT BeliecTBa B Yrnyb/neHUsXx u NoBepXHOCTbIO, HA KOTOPOI PacnonoXeH CUMBON
LITPUXOBOTO KOAA.

BbICOKMI A KOHTPACT NOly4aemMoro M3obpaxeHns CHUXaeT 3aBNCUMOCTb BEPOATHOCTM YCNELIHOro CYATbIBAHUS CUM-
BONa OT:

- Hanuuma 3arpsisHEHWI WK 3alUTHbLIX NIEHOK HA NOBEPXHOCTY;

- Bufa martepvana mapkupyemoro usgenus (Metann, nnactmacchkl, 6eToH, ap.);

- CBOWCTB MuKpopenbeda v uBeTa NOBEPXHOCTN MapKupyemoro usgesnus;

- HanMyma NOCTOPOHHMUX UCTOYHWKOB U3MY4YEHUS.

MawwvHocunTbiBaEMAA UrnoygapHas MapkMpoBKka C MPYMEHEHWEM IIOMUHECLLEHTHOrO cocTaBa MOXET HaHOCUTbCSA
1 YCNEeLWHO CYUTbLIBATLCA Ha NOBEPXHOCTAX C CYyL,eCTBEHHO 60n1ee BbICOKON LUepOoX0BaTOCTbi0, YeM WroygapHas mapku-
poBka 6e3 NpUMeHeHUs NIOMUHECLLEHTHOTO cocTaBa. Tak, MUHMMasbHble pasMepbl MOAY/A CUMBO/A LWITPUXOBOrO koAa B
AvanasoHe 0,2—0,7 MM obecneynBaloT CUATLIBAEMOCTb CUMBO/A LITPUXOBOrO koda 6e3 NpUMEeHeHUss NIOMUHECLLEHTHOTO
cocTaBa Ha NOBEPXHOCTU C LepoxosaTocTblo (Ra) 4o 7 mMkm (cM. pasgen 3, pucyHok 4). C npuMeHeHnem NIOMUHECLEeHT-
HOro cocTaBa CYMTbIBaHWE CYMBOJIOB C TEM Xe AMana3oHOM pa3mepoB MoAyfeli BO3MOXHO AN CYLeCTBEHHO 60Mbwnx
3HauYeHWli WepoxoBaToCT MNOBEPXHOCTH (YBesIMYeHne Ha NOPSAAOK OT yKasaHHbIX 3HAUYEHWUN).

Ha pucyHke OA.2 cneBa npuBeAeHO M306paxeHne B BUAMMOM AManasoHe [/IMH BOSIH MapKMpOBaHHOW NOBEpXHO-
CTU thparmMeHTa NNTOI AeTanun (BaroHHOW pambl) C LIEPOXOBATOCTbI NnoBepxHocTh 80— 100 MkM. 306paxeHne cumBona
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LITPUXOBOrO KoAa He 06/1afaeT HEOOXOAMMbIM KOHTPACTOM U He cuuTbiBaeTcs. CnpaBa npeAcTaB/ieHo M306paxeHue Toi
Xe AeTanu, noslyYeHHOe C NOMOLLbI YCTPOCTBA CUMTbIBAHWUSA (h/IyOPECLEHTHLIX CUMBOJ/IOB Ha A/IMHE BOJSIHLI dhyyopec-
LleHLMN KpacuTens B KpacHOM AuanasoHe A/VH BOSH, Npu BO36yxaaoweM 06/1yyeHun B rony6oM guanasoHe [/IUH BOJH.
BbICOKUIA KOHTPACT M306paxeHns o6ecneynBaeT BbICOKYID BEPOSITHOCTb CUMTbIBAHWSA U AEKOAWPOBAHWA CUMBO/A.

PucyHok 1A.2 — N306paxeHne MapkMpoBaHHOTO dyparMeHTa NUTON AeTanun, NonyvyeHHoe
B BUAVMOM AnanasoHe [JIMH BOJIH U Ha A/IMHE BOJIHbI oaiyopecueHuun KpacuTtens

[na mawunHocunTEIBAEMOI UINOyaapHO MapKMpOBKW C MPMMEHEHWEM MIIOMUHECLEHTHOrO cocTaBa CUrHasna OT WH-
popmMaLMoHHOro anemeHTa (yrnybneHus) nponopuuoHasieH KoAnyecTBy (/IyOPECLEeHTHOro Kpacutens, Haxogsuierocs
B yrny6neHun, a He onpefenseTca reoMeTpuyeckoli hopmoil yrnybneHus, kak B ciyyae WUrnoyaapHoli MapKkMpoBku 6e3
NPUMEHEHNS NIOMUHECLEHTHOTO cocTaBa. OTO NPUBOANT K CHVKEHWNIO BAUSHUS Ha KAYeCTBO CUMTbIBAHMA CMMBO/a napa-
MEeTPOB NPUMEHSAEMOI MapKMpyloLLein annapartypsl.

MprMeHeHe NMIOMUHECLLEHTHOrO cocTaBa MO3BOMISET CYMTbIBATb CUMBOJIbI LITPMXOBOrO KoAa Ha 60/bLINX paccTo-
SIHASIX U B 60/lee LUMPOKOM AuanasoHe Yr/0B Mexay NJI0CKOCTb MapKUpOBKU U NMHUENR CKaHMPOBAaHUS, Tak Kak UHTEH-
CMBHOCTb (P/IyOpPECLEHTHOr0 U3NyYeHnss umeeT cnabylo yrnoBy 3aBUCUMOCTb. OTO NPUBOAUT K BO3MOXHOCTU CUHUTbIBATb
HaHeCeHHYI0 MapKWPOBKY C KPMBOJIMHENHbIX NOBEPXHOCTEN MEeHbLUero paguyca, 4em 3TO fonyckaeTcsl ANA WUInoyaapHoi
MapKnpoBKu 6e3 NpUMeHeHUs NIOMUHECLEHTHOrO cocTaBa. 3aBMCUMOCTb pe3ynbTaToB CUMTbIBAHWA MapKMpOBKKM OT yrna
N paccTOAHUA CuMTbiBaHMA npusBefeHa B Tabnuue JAH un Ha pucyHke JA.3.

Tabnuuya [OA.1 — PesynbTaTbl CUNTbIBAHWUA MALUVMHOCYUTBIBAEMOWN UINOYyAapHON MapKUpOBKN C MPUMEHEHWEM STIOMU-
HEeCLeHTHOro coctasa npu pas/inyHbIX yraax CYUTbIBAHUA U PACCTOAHUAX OT MapKUPOBKW [0 cKaHepa

PaccrtosHve, cm

Yron, rpag,

5 10 15 20 25 30
90 + + + + + +
75 + + + + + +
60 + + + + + +
45 + + + + + -
30 + + + - - -
15 + - - - - -

MpumevaHusn
1 YcnoBHble 0603Ha4YeHuns: 34ech (+) 03HaYaeT ycnewHoe cYmTbiBaHue, (-) 03HayaeT OTCYTCTBME CUMTbIBAHUS.

2 MapameTpbl MapkupoBKK: AvameTp yrny6neHus (Toukmn) 350 MKM, pasmep MoAyns CUMBOMA LUTPUXOBOFO Koga
730 MKM, MaTepvas MapkMpyemoli NOBEPXHOCTU — AtopasiloMUHWIA.

MprYMeHeHVe NIOMUHECLEHTHOrO COCTaBa No3Bo/sieT 3HAUMTEIbHO PacLIMPUTL AMana3oH NPUMEHUMbIX COOTHOLLE-
HUIA pa3MepoB yrny6/eHunii (TOYeK) 1 HOMMHAJIbHBIX Pa3MepoB MOZY/si CUMBOJA LUTPUXOBOrO kofa. MpumMepbl pesynbTa-
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TOB CYUTBIBAHUS MALLMHOCHUTLIBAEMOI UIMOYAapHOR MapKUPOBKUA C MpUMeHeHeM NIIOMWHECLIEHTHOro cocTaBa ¢ pasnmny-
HBIMU pasmepamu arnemMeHTOB CUMBOSa MapKUpOBKK NpuseaeHel B Tabnvue JA.2 n Ha pucyHke [A.3.

Tabnuya OA2 — PesynsraThl CYATLIBAHUA MaLLMHOCYUTEIBAEMOW UrMOYAapHOA MapKUPOBKU € MPUMEHEHWeM foMU-
HeCLIeHTHOro cocTaBa Npu pasfnyHbIX JuaMeTpax yrnyoneHus u pasmepax Mogyns CMMBOMa LUTPUXOBOro Koaa

[vameTp yry6neHns OTHoLLeHuWe gnaMeTpa PesynraT cuMTLIBaHUA
Ne Pasmep mogyns, Mkm yrnyGneHusa K pasmepy ¢ pacctoaHua 10 cMm
(Toukn), mkm Moayns, % (1 nonbITKa)
1 440 1200 37 +
2 440 1610 27 +
3 440 2030 22 +
4 440 2400 18 +
5 440 2050 18 +
6 240 1040 23 +
7 240 2050 12 +
8 560 2400 23 +
MpumevyaHune — 3aech (+) o3Ha4aeT ycneLuHoe cHUTbIBaHWe.

OTHolleHne anametpa yrny6neHus
K pasmepy Moayns, %

100
90

80 /_
70

60 //
50

40

30 P
20 Oy

10
0

MakcumanbHas BbicoTa YCNewHoro cY1uTbiBaHuAa, CM

PucyHok [1A.3 — 3aBUCMMOCTL MaKCUMasbHOW BLICOTHI YCNELLHOMO CYUTHIBAHUA MapKUPOBKA
OT OTHOLLEHUS AnaMeTpa yrnybnenuns ¢ pryopecLypyoLLMM BELLECTBOM K pasMepy Mogyns cuMmBona
LUTPUXOBOIO koAa

JA.2 OBwme pekoMeHAALNM NO OLEHKe KauecTBa CUMBOSOB

KoHTponb kayecTBa HaHOCMMOro CUMBOSA LUTPUXOBOrO KOA@ MOXET ObiTb OCYLLECTBNEH Ha YCTaHOBKE, CXeMa Ko-
Topoit nsobpaxeHa Ha pucyHke JA.4.
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1— oTonpuemHukK; 2 — 06beKTUB; 3 — 061acTb NPOBEPKN MapPKUPOBAHHOIO U3AENUS; 4 — WCTOUHUK BO3BYXAAIOLWEro U3NYyYEeHUs;
5 — cBeTOUNLTP NPUEMHOro kaHana

PucyHok JA.4 — Tprmep CxXembl YCTPONCTBa Bepudukaymm CMMBOJIOB LUTPUXOBOrO Koga
npy UrnoyfapHoOM MapKMpoBaHWUW U3AeNiA ¢ MPUMEHEHMEM JIIOMUHECLEHTHOTO cocTaBa

[nsa hopmupoBaHua nons uU KanMGpPOBKN OCBELLEHHOCTU OT UCTOYHWUKOB BO3OYXAAtoWero nsnyvyeHus 4 mMoryt 6biTb
MCMONb30BaHbl PeKOMeHAaLMn Mo KOHTPOI0 KayecTBa MapKMpPOBKWA, HAHECEHHON MpPAMbIM MapkupoBaHueM ugenuii 6es
NCNONb30BaHNA NMIOMUHECLEHTHOIO cocTasa. [I/IMHbI BOSIH UCTOYHMKA BO3OYXAaloLWero n3nyyeHns 40/KHbI COOTBETCTBO-
BaTb Nosioce BO36YXAEHUS MCNO/b3yemMoro ntomMuHodopa, a B nosoce ero yopecueHuun usnyyeHme AO/HKHO ObiTb
He3HauuTeNIbHbIM WKW OTCYTCTBOBATb. B KauecTse MCTOYHMKOB W3/TyYEHUS MOTYT MCMNONbL30BaTbCA CBETOM3yvalline au-
oAbl, ANMHA BOMHbI MakCUMyMa W3/ly4eHust KOTopbix Haxogautcs B ob6nact 450—470 HM. TUNUYHBIA CNEKTP W3NydeHus
Takoro cseTomssiyyaroliero gnoaa npusefeH Ha pucyHke AA.5.

OTHOCHTEbHBIN YPOBEHb

[nvHa BO/HbI, HM

PucyHok JA.5 — lMpumep cnekTpa U3nyyeHns cBeTomsnyyarwLlero gnoga ¢ paboymMmun anvHamu BOJH
B rony6oii o6nactu BMAMMOro cnekrpa
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Mpumepbl cnekTpoB BO3BYXAeHNA U (oryopecLEHLMN NFOMUHOMDOpPa, UCNOMb3YEMOro ANA UITI0YAapHOA MapKnpoBs-
Ku, npuBeaeHsl Ha pucyHkax JA.6 n [JA.7 cOOTBETCTBEHHO.

HopmupoBaHHasi MHTEHCUBHOCTb BO30YXaEeHUA
1 —

| | |
400 600 800
[nuHa BOMHbI, HM

Pucynok [JA.6 — MpuMep cnekTpa Bo3OyxeHNUs ryopecLeHLmm

HopmupoBaHHasA MHTEHCUBHOCTbL (hriyopecueHLun
1,0

I I |
400 600 800
LnWHa BOMHbI, HM

PucyHok JA.7 — MNpumep cnekTpa cdnyopecueHUnn

BTopudHOe uany4eHune SIFOMUHECLIEHTHOrO BELLECTBA, UCMOMb30BaHHOIO MpU UITOyAapHOA MapKUpoBKe, A0 nona-
JaHus Ha poTonpueMHUK 7 JOMKHO NpoiTu Yepes cdunerp 5. MNocne dunsrpaumum B 06beKTUB YCTPOICTBa He AOMMKEH
nonagaTtb CBET OT UCTOYHUKOB M3y4eHUs 4 N OT MOCTOPOHHUX UCTOYHUKOB OCBELLIEHUS, KOTOPLIA CHKAET KOHTpacT nony-

Yaemoro n3obpaxeHnst CUMBOSa LUTPUXOBOro Koga. [MpumMep cnekTpansHOh XapakTepuUCcTUKU NPOMyCcKaHWs UCMonb3yemo-
ro douneTpa npusegeH Ha pucyHke [A.8.
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Mponyckanue, %
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OnuHa BOMHbI, HM

PucyHok [JA.8 — MNpuMep cnekTpanbHON XxapakTepucTUKN KoadduLmeHTa nponyckaHusa punstpa
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Mpunoxexnue b
(cnpaBoyHoe)

CBeeHUs O COOTBETCTBUM CChIFIOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB
HaUMOHarNbHLIM CTaHAapTaM

Tabnuya Ab6.1

0OB60o3HaYeHNe CCbINOYHOro CTteneHb OBo3HayeHne U HaMMeHoBaHWe COOTBETCTBYOLLEro
MeXAyHapoAHoro cTaHAapTa (AOKyMeHTa) | COOTBeTCTBMA HaLMoHarnbHoro cTaHAapTa
ISO/IEC 16022:2006 IDT FOCT P NCO/MOBK 16022—2008 «ABTOMaTuyeckas naeHTun-

dukauusa. KoguposaHue wtpuxosoe. CneyudukaLmsa cMmMBo-
nukmn Data Matrix»

SAE AS9102:2004 IDT OCT P 56173—2014 «Cuctembl MeHeaXMeHTa KadecTBa
opraHusaumii aBUaLMOHHOW, KOCMUYECKOW U OBOPOHHBIX OT-
pacnei NpoMbILLNEHHOCTU. TpeboBaHUA K KOHTPONIO NEPBOro
nagenusa NpoAyKUMN aBUaLUoOHHO-KOCMUHECKOrO HasHaYeHNA»

MpumeyaHue — B HacTosel Tabnuue Ucnonb3oBaHO cneaytollee ycnoBHoe 0603Ha4YeHUe CTeneHmn cooT-
BETCTBUS CTaHAapTOB:

- IDT — naeHTUYHbIE CTaHAapThI.
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YK 004.9:681.5:006.354 OKC 35.040

Kniouesble cnosa: aBToMarnyeckasa naeHtndukaymsa, npamoe MapkuposarHue usgenuii, Data Matrix, uHTpy-
3MBHOE MapKUpOBaHUE, LUTPUXOBOE KOAUPOBAHUE, UTTIOyAapHOE MapkupoBaHue, obpaboTka nasepom; anek-
TPOXMMUYECKOE TpaBrieHue, Moayrb, CTUIYC
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