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Mpeagucnosue

1 NOArOTOBNEH deaepanbHbiM rocyaapCTBEHHLIM YHUTAPHbLIM NpeanpuaTuem «HayyHo-nccnegosa-
TEnbCKWIA MHCTUTYT cTaHaapTusaumm u yuudukauuny (®ryn «HUUCY») coemectHo ¢ O6LeCTBOM C orpa-
HUYEHHOW OTBETCTBEHHOCTbIO «PnyopecLeHTHbIe UHGOPMaLUUOHHbIe TexHonornny (OO0 «PITYPUHTEK»)
(B yacTu noAroToBkM NpunoxeHus [A) Ha OCHOBE COGCTBEHHOrO NepeBoAa Ha PYCCKUI A3bIK aHrMOA3bIYHON
BEPCUM CTAHAAPTA, YKA3aHHOTO B NyHKTE 4

2 BHECEH TexHuyeckumun komutetamm no cranaaptusauum TK 124 «Cpeacrea v mMeToabl NPOTUBO-
Aevicteus anbcudmkaumam u koHtpadakryy u TK 355 «TexHonorum aBToMaTtuyeckon uaeHtTudukaummn v
cbopa AaHHbIX»

3 YTBEPXXJEH W BBEJEH B IEMCTBWE Mpukasom deaepansHOro areHTcTa no TEXHUYECKOMY pe-
rynupoBaHuto u metponorumn ot 30 Hoabps 2016 1. Ne 1870-cT

4 Hacrosilumin ctangapt ugeHtuueH crangapty SAE AS9132:2015 «TpeboBaHusi k kKa4eCTBy CUMBOMOB
Data Matrix ana mapkuposanua msaenuii» (SAE AS9132:2015 «Data Matrix quality requirements for parts
marking», IDT).

HaumeHoBaHue HacTOAWEro crtaHgapta M3MEHEHO OTHOCUTENbHO HauMEHOBaHUS craHgapta SAE
AS9132:2015 ana npuseaeHun B coorserctaue ¢ FOCT P 1.5—2012 (nyHkT 3.5) u ANS yBA3KM C HAUMEHOBA-
HUAMW, NPUHATLIMKU B CYLLIECTBYIOLLIEM KOMISIEKCE HALMOHanbHbIX cTaHaapTos Poccuiickon deaepaumm.

Mpu npUMEHEHUN HaACTOALWIEro cTaHaapTa PekOMeHAYETCA UCMNONb30BaTb BMECTO CCbINOYHbLIX MEXAY-
HapoAHbIX CTAH4APTOB COOTBETCTBYIOLLIME UM HALMOHANBHBIE CTAHAAPTLI, CBEAEHUS O KOTOPbIX NPUBEAEHDbI B
OONOMHUTENBbHOM NpunoxeHun A6

5 BBEJJEH BINMEPBbIE

lpasuna npumeHeHuss HacmMosWeao cmaHd0apma ycmaHoeseHb! 8 cmamee 26 ®edeparnbHo20 3aKoHa
om 29 uwHa 2015 2. Ne 162-03 «O cmanGapmu3sayuu e Poccutickoli ®edepayuuy. NHpopmayusa o6 u3-
MEHEHUSIX K HacmosiuieMmy cmard0apmy nybrnukyemcs e exee00HoM (o cocmosHUKO Ha 1 sHeapsi meKkywez20
200a) uUHOPMaUUOHHOM yKazamene «HayuoHanbHble cmaH0apmbly, a ochuluansHbIll mekcm u3meHeHUld
U 110npasoK — 8 €XeMeCcs4HOM UHhOpMaUyUOHHOM yka3amene «HayuoHanbHble cmaHdapmbi». B criyyae
nepecMmompa (3ameHbl) unu OmmMmeHbl Hacmosuieeo cmarHfapma coomeememesyroujee ysedomneHue bydem
onybruKkoeaHo 6 brnuxaliluemM 6bilyCKe eXEeMEeCS4YHO20 UHGHOPMaUUOHHO20 ykasamens «HauuoHarbHbie
cmaHOapmbly. Coomeememeyrowas UHgopmayus, yeedoMIeHUE U MmeKeMbl pPa3Mewaromces makxe 6 UH-
ghopmayuoHHOU cucmeme o6uie20 osb308aHUs — Ha oghuyuanbHOM calime ®edepanbHO20 azeHmemea o
MEeXHUYECKOMY peaynuposaHuro U Mmemponoauu e cemu UHmepHem (www.gost.ru)

© CraHagaptuHdopm, 2016

Hacrosawmii ctaHgapt He MOXET BbiTb NOMHOCTLIO UMK YAaCTUYHO BOCNPOUSBEAEH, TUPAXKUPOBAH U pac-
MPOCTPaHEH B Ka4ecTBe 0puuuansHoro usaaHus 6es paspelueHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynmpoBaHu1io u METPOTOTUH
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BBeaeHue

KauectBo cobupaembix u NpeaHa3HaYeHHbIX A4S 0OMEeHa Mexay y4aCTHUKaMu peanu3auum XXU3HEHHO-
ro UyMKna u3genuin 4aHHbIX MOXeT ObITb CyLLIECTBEHHO MOBLILLIEHO MPU UCTIONb30BAHWUU 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. MonoxeHus ctaHgapra AOMNOMHAKT pekomeHdaumm no craHgaptusauum P 50.1.081—2012
«MHdopmaLnOHHbIE TEXHONOTMKU. TEXHONOIMKU aBTOMAaTUYECKON naeHTudukaumumn n céopa gaHHbiX. PekomeH-
Aaumu no npamomMy mapkmposaHuio nsgenui (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 OA, cogepxkauiee obume CBeaeHUs O UITNOyAapHOM MapKMpOBaHUK
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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HALUWOHANBbHBIW CTAHAOAPT POCCUUCKOWN OEQEPALUMN

UndpopmauoHHbIe TEXHONOTUMN.
TexHONOrMNM aBTOMaTU4YECKON naeHTU@PUKaLum n coopa AaHHbIX

NPAMOE MAPKUPOBAHWE U3AENUN
Tpe6oBaHuA k kayecTBy cumBonoB Data Matrix, nony4eHHbIX UHTPY3UBHBIM 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 ObnacTb NpUMeHeHus

CTaHpapT ycTaHaBnNMBaET eAMHbIe TEXHUYECKne TpeboBaHUA K TEXHONOMMAM MapkupoBaHua u Tpebosa-
HUS K KAYECTBY HAHECEHUS MApPKUPOBKU METANNUYECKUX U3Aenuii, NPUMEHSAEMBIX B a9POKOCMUYECKON, 060-
POHHOW U APYIMX OTPAcnsX NpombiLuneHHocTn!) n ncnonb3ayloLmx cMMBONUKY LUTPUXOBOro koaa Data Matrix.
OcHoBHble TpeboBaHusA k cumeonuke onpegenset MCO/MOK 16022 (kogupoBaHue 3HaKOB AaHHbIX, NpaBuna
ucnpaeneHus owmboK, anropuTM AEKOAMPOBaHUA U T. 4.). NMomumo TpebosaHuin NCO/M3IK16022, naeHtu-
chmkaums nsgenus ¢ NPUMEHEHWEM CUMBOIMKN TpebyeT BbINONHEHNA NEPEUNCEHHbIX HUke TpeboBaHuii aAns
obecneyeHnss cCUMTbIBAHUSA CUMBOSIA SNEKTPOHHBLIMU CPeaCTBaMMU.

Hacroswumii ctaHaapT pacnpoCTpaHAETCA Ha CrneayLwme npoLecchl MapkupoBaHUS:

- UrNoyaapHOe HaHeCeHHE;

- HaHeceHue nasepom;

- 3NEKTPOXMMUYECKOe TpaBfeHue.

Mpun HeoBxoaMMOCTH MOTYT ObITb BKIIOYEHbI APYTUe NPOLECCHl MapKUPOBaHUS.

3TOT cTaHAapT He pPacrnpOCTPAHAETCS HA KOAUPYEMYIO B MapKUPOBKE MHopMaLMIO.

Ecnn nHoe He onpeaeneHo B KOHTPAKTHbIX COrnalleHnsx, To MectononoxxeHne cumsona Data Matrix B
coCTaBe MapKMpPOBKM ONpPEAENAET OpraHn3auusi, OTBETCTBEHHAs 3a pa3paboTKy Mapkupyemoro usgenusi. Pas-
MeLLEHNe CUMBOMA A0MKHO obecneunBaTb ONTUMANbHOE OCBELLEHUE ANSA HAAEKHOCTU CHUTLIBAHUS.

2 HopmatuBHbIe CCbISIKU

B HacTosiLeM cTaHgapTe NCnomnb30BaHbl HOPMATUBHBIE CCbINIKM HA CrieaytoLime CTaHaapThl:

ISO/IEC 16022 Information technology — Automatic identification and data capture techniques — Data
Matrix bar code symbology specification (MHpopmaumoHHasa TexHonorua. ABToMmaTnyeckas uaeHtudukaums
1 MeToabl coopa AaHHbiX. Cneundukaumsa cumsonukn Data Matrix)

1) BxkntouatoT BCce 0Tpacnv MalLMHOCTPOEHMS], B TOM YNCTIe SreKTPOHHYI0 MPOMBILLNEHHOCTb, a Takke MeTarnsyp-
rMio, NPOU3BOACTBO 0GOPYAOBaHUSA U apMaTyphl AN SMNEeKTPOSHEPreTUKM, HedTenepepabaTbiBatoLLeil, XUMUYECKOW Npo-
MbILLNEHHOCTU, JOBLIMM MOME3HBIX UCKOMaeMblX, MPOU3BOACTBO METAMMOKOHCTPYKUMA U apMaTypbl NMPOMbILLAEHHOCTH
CTPOUTENBHLIX MaTepuarios, a Takke Apyrue oTpaciv MpOMLILLNEHHOCTH, NPOU3BOAALLME MPOAYKLMIO U3 METarnioB v
cnnaBoB.

U3paHue ocpuumanbHoe
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SAE AS9102 Aerospace First Article Inspection Requirement (Tpe6oBaHUA K KOHTPOO NepBOro msge-
nMa NpoAyKUMN aBUaLMOHHO-KOCMUYECKOro HasHauyeHus)

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

3 TpeboBaHUS K MapKMpoBKe

3.1 O6wwne 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 sepcun ECC200 (cm. ISO/IEC 16022).

b) KBagpaTHble 1 NPSAMOYrofbHbIE CUMBO/bI:

MaTpU4Hble CUMBO/bI MOTYT ObiTb KBafpaTHbIMU WM NPSAMOYrO/IbHbIMW B COOTBETCTBUW C TpebGOoBaHM-
AMun Bepcun ECC200 (cm. ISO/IEC 16022) KBagpaTHble ABAAKTCA MNPeAnoyTUTesIbHbIMU U obecneynBatoT
nydylee cymTbiBaHMe.

c) CeBoboaHasa 3o0Ha:

cB060Has 30Ha BOKPYr MaTpPUYHOro CMMBO/A A0/MKHA ObiTb paBHON WM Gonbliei, YeM pasmep Of4HOro
MOAynS.

d) KpnBonuHeiiHas NOBEPXHOCTb:

eCc/N MapKnpoBKa Haxo4MTCA Ha LUANHAPUYECKO/KPUBOMHENHON NOBEPXHOCTH, NPOTAXEHHOCTb CUM-
BOMA A0/KHA ObITb He 6onee 16 % gnameTtpa waM 5 % OT A/IMHBI OKPYXHOCTMU.

e) Pasmep cumsona:

ONS yNyylWeHUsa CYUTbIBAHWA CHMBOMA 3N1EKTPOHHBIMY YCTPOMNCTBAMW MOMHBLIA pa3mep LO/KEeH OblTb
mMeHee 25,4 mMm (1 AtoiiM) MO BHeLWHel rpaHuue ¢ caMOil NPOTSHKEHHOW CTOPOHbl. TpeboBaHUS HACTOSILLErO
cTaHjapTa NpUMEeHATCA ANA BCEX pa3MepoB 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).

PurcyHok 1— YrnoBoi nepekoc cvmBona

3.2 TpeGOBava K TeXHONOrMn mMapkmpoBaHnsa MmetogomMm mrnoygapHoro HaHeceHusa

3.2.1 OnucaHne TEXHOIOTUN MapKUpPoOBaHUA

a) TexHonornsa UrnoyaapHoro HaHeceHmsa 3aknyaeTca B HAHECEHUU KPYTr/biX yrny6neHV|i7| Ha noBepx-

HOCTU U3Aenus yAapHUKOM C MHEBMATUYECKUM WK 3/1EKTPUYECKUM MPUBOAOM, VMEHYEMbIM CTUYcOM. Kpu-
TUYECKU BaXKHbIMU [/1S1 CUUTbIBAEMOE™ CUMBOJIOB, HAHECEHHbIX UTMOyAapHbIM MeTOLOM, ABASTCS hopMma,
pa3Mep HaHeCeHHbIX Yrny6neHuii (Touek) M paccTosHUs MexAy HuMmW. Pasmep TOYKM M ee 3aMEeTHOCTb 3a-
BUCAT, B OCHOBHOM, OT yr/la KOHyca CTuayca, CU/bl yaapa npu MapKkupoBaHuu, TBepAocTu matepuana. Cos-

2
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Aasaemoe yrnybneHne 4OmKHO ObITb NPUrOAHO ANS NOMMOLEHUA UM OTPaXXeHUsI CBETOBOIO U3MYYEHUS B
CTeneHun, 4OCTaTOMHONM AN pasnuyeHus Ha (PoHe LLepOXOoBaTOCTEN Ha NOBEPXHOCTU u3genusi. Heobxoanumo
obecneynBaTb BO3MOXHOCTb HAHECEHUS YriyOneHuii ¢ guanazoHoM PacCTOAHWI APYT OT Apyra, 40CTaTO4HbIM
ANA NPUMEHEHUS Pa3fIMYHBIX PA3MEPOB MOAYNMEN, NX Pa3MeELLIEHUS] U OCBELLEHUA (CM. PUCYHOK 2).

) OnpeperneHne MUHMMAanbsHOIO pasmepa
Onpenenexve pasmepa MO/IyJIsi, UCXO[S U3 TEKCTYPbI MOBEPXHOCTH.
moayns CMm. Tabnuuy 1, pucyHoK 3 (QI0MMbI) UM PUCYHOK 4 (MM)
J
v Pacuer paamepa yrnyGneHus (Touku), ucxoas ua
@ ) OnpeAerieHHOro Bhille MUHUMAanNbLHOrO pasMepa
Pac4et onTumarnsHoro Moayns ans sei6paHHoro crunyca (60, 90 unu 120
pasmepa TOuKu rpaaycoB) M MakCMMarnbHON paspeLIeHHON
KOHCTPYKTUBHbLIMM TpEGOBAHUAMM ryOMHBbI
\ J yrny6nenus. OnTumarnbsHble pasMepbl TOYKKU
{} CM. B Tabnuue 2
4 ) Onpegenexve paamepa Marpy4HOTO CUMBOIA, UCXOAs
Onpeperetne pasmepa 13 UHbopMaLmuK, koaupyemoi B cumsone. (Tabnuupl
MaTp14HOro cumBona ANA cCblNok npuBeaeHsl B MpunoxeHun A ana
W, MWHMMANBHOTO 3Ha4YEHUs1 pasmepa CUMBONa
U 1 [OCTYMHOM A1 MapKUPOBKY NioLaam)
Hactpoiika napameTpoB MapKMpOBOYHOTO
[ Hacrpoiika ycTpoiicTea j ycTpoiicTBa (Hanpumep, paccTosHue CTunyca ot
NOBEPXHOCTH, AaBMNeHne, cuna yaapa v ap.) Ans

nony4eHnst HeobxoaNMOo reOMEeTPUM CUMBOSA

PucyHok 2 — MNocnegoBaTenbHOCTL onpefeneHnn napameTpoB MapKUpoBaHus

b) Mpobnemsbl, cBA3aHHbIE C MapKMPOBAHMEM U CUUTLIBAHMEM CUMBOJIOB, MOJTYYEHHbIX UMNOYAAPHbLIM
HaHeCeHMeM Ha MeTanne, oTNM4alTCa OT NPobnem Ans CMMBONOB, HaneyaTaHHbIX Ha Oymare. Nepeoe 0CHOB-
HOE OTNMUYME 3aKNIOYaAETCs B TOM, YTO KOHTPACT MEX@AY TEMHbIMU U CBETIIbIMU MOSISIMU CO3AAETCA Cneyunanb-
HbIM OCBeLLeHueM cumBona. CriegosarenbHo, hopma Moayns, pasmep, pasMeLleHue u (puHULLIHAS oTaenka
MOBEPXHOCTU B MOSIHOW MEPE BMUSIOT HA CUUTLIBAEMOCTb CUMBONA.

¢) KnoueBbiM yCnoBUEM KAYE€CTBEHHOTO MAapKMPOBAHUSI METOZ0M UITIOYAAPHOTO HAHECEHUSA U YCNELLHO-
ro CYMTbIBAHUA MApPKUPOBKW ABMSETCA YNpaBneHue nepeMeHHbIMU napameTpaMm, BNUSIOWMMKU Ha cTabunb-
HOCTb npouecca MapkupoeaHus. O6paTHyIO CBSI3b C NapaMeTpamu npoLecca MoryT obecnevmsaTb CUCTEMBI
BepuUKaLMu CUMBOSOB NPU CHUTLIBAHUU. [JOMKHBI ObITh YCTAHOBMNEHBI NPOLIEAYPLI MPUMEHEHUS U OBCRYXN-
BaHUSI CUCTEM MAapKUpPOBaHUA Ans obecneyeHus rapaHTUPOBAHHOTO KAYECTBA HAHECEHUA cuMBONnA. [OmKHbI
ObITb YCTAHOBMEHbI NIAHbI PErYNISPHOTO OBCNY>XMBaHUS AJ1s1 NPOBEPKW HANMMYUS TEXHUYECKMX NpobneM ¢ 060-
pyAOBaHWEM ANA MapKMPOBaHUSA, TAKMUX, Kak U3HOC CTUIyCa.

d) Ansa ynyvleHns cHUTLIBAEMOCTU CUMBONA MOXET ObITb HEOOXOAMMbBIM BbINOSIHEHWE AONONHUTENb-
HbIX NPOLIECCOB, TaKMX, Kak o6paboTka NoBepXHOCTU. OUMCTKA NOBEPXHOCTU U3eNus A0 MapKUPOBaHUS C
nomoLLbo abpa3nea ANa yaaneHus NOKpPbITUS, KOPPO3UK U 3arpASHEHUIA, UMM UCNONbL3OBAHWE CTPYM CXKATOro
BO34yXa ANA yAaneHWs MaLUMHHbIX XUAKOCTEN, 4acTuL, U Macen MOXET Takke NOBLICUTb CHUTLIBAEMOCTb
cumBona.

3.2.2 TpeboBaHMA K napamMeTpaM TEXHONOrMU MapPKMPOBAHUA MeTarNMM4eCKuX NOBepPXHOCTEN

a) HoMWHanbHbIN pasmep MOAYNA B MaTPUYHOM CUMBONE

TekcTypa MeTannuyeckoi NOBEPXHOCTU U3AENNS BNMSAET Ha kayecTBo cumBona Data Matrix, HaHocumo-
ro urnoygapHeiM MetTogom. B Tabnuue 1 n Ha pucyHkax 3 u 4 nokasaHsl TpeG0OBaHMA K MMHUMAanbHLIM pasme-
paMm CYMTBIBAEMbIX MOAYNEN B 3aBUCMMOCTHU OT LIEPOXOBATOCTU NOBEPXHOCTU. OpraHnsaunn—paspaboTynkm
U3genuin JOMKHEl YTBEPXKAAaTb UBMEHEHUSI MUHUMATILHOTO pasmepa MOoAyns.
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Tabnuya 1 — MUHUManNbHLIA CHUTLIBAEMbIA pa3Mep MOAYNS B 3aBUCUMOCTU OT LLEPOXOBATOCTU NOBEpXHOCTH (Ra)

LLlepoxoBaToCTb noBepxHOCTH (R,) MWHUManbHBIA pasMep Moayns
MUKPOMETPbI MUKPOZAOAMbI MUNUMETPbI AHolMbl
0,8 32 0,19 0,0075
1,6 63 0,22 0,0087
2,4 95 0,31 0,0122
3,2 125 0,41 0,0161
6,3 250 0,60 0,0236

MuHMManbHLIA pa3mep MoOayns, MM
0,70
0,65
0,60 —
0,55 /
0,50
0,45
0,40
0,35
0,30
0,25
0,20
0,15
0,10
0,05
0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00
LLlepoxoeatocTb noBepxHocTM Ra, Mkm

PucyHok 3 — MuHUMansHbIA pasMep Mogyna (MM) B 3aBUCMMOCTM OT LLEPOXOBATOCTU MOBEPXHOCTMU (MKM)
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MuHMManbHbIA pa3mep Moayrisi, AIOWMbI
0, 0250

0, 0200 /
0, 0150 /

0, 0100 / /

0, 0050

0, 0000

0 50 100 150 200 250 300
LLlepoxoBaTocTb NOBEPXHOCTH Ra

PucyHok 4 — MuHMManbHbIi pasmep Moayns (A4toliMbl) B 3aBUCMMOCTHU
OT LLIEPOXOBATOCTU NOBEPXHOCTU (MUKPOSAOAMBI)

b) CTpykTypa cumBona Ans pasnuM4Horo o6bemMa AaHHbIX

B tabnuuax npunoxxeuus A ans UrMoyaapHOro HaHeCeHUs NPeACTaBreHbl XapaKTEPUCTUKN CTPYKTYPbI
CMMBOMA B 3aBUCMMOCTM OT 0ObEMA JaHHbIX B CUMBOSE, HOMUHAMNBHOIO pa3Mepa MOAYINA, 3HAYEHUI LIepPo-
XOBaTOCTW MOBEPXHOCTU. TabnuLpl OCHOBAHbI HA pe3yrnbraTax NpakTu4eckon oTpaboTku.

¢) TpeboeaHus k kayecTBy cumbona Data Matrix

Hwxe npeacrasneHbl TpeboBaHus k kayecTBy cumBona Data Matrix u mapkuposouHomy 060opyaoBaHuio,
KOTOPbIE MOTYT BapbMpPOBATLCA B 32BUCUMOCTM OT KOHCTPYKTUBHbLIX TpeGOBaHMII U Ha3Ha4YeHUA obbekTa.

my6uHa Touku onpeaensieTcs pas3paboTyMKOM M3ZENUs, UCX0AA U3 KOHCTPYKTUBHBLIX OCODEHHOCTEMN
usgenua. My6uHa ToYkM onpeaensaeTca TpebGOBaHUAMK K MPOLECCY MapKUPOBAHUS, YCTAHOBREHHLIMU ANS
obecneyeHnss He0BXO0AUMON COXPaHSEMOCTU MapKUPOBKM B YCIIOBUSX BHELLHEN Cpeabl U Apyrux (hakTopos.

Paaunyc ctunyca siBnsietca KOHCTPYKTMBHbIM TpeBosaHneM. MakcumanbHbIf JONYCK HE JOMKEH NPEBbI-
watb 10 % oT paguyca crunyca.

LiBeT noBepxHOCTW U CTOMKOCTb LIBETA MOTYT 3a4aBaTbCA KaK KOHCTPYKTUBHbIE TpeboBaHus npu npo-
eKkTupoBaHuun. [ns obecneyeHnss HaunyyLiein CHUTLIBAEMOCTM U3MEHEHUS LIBETA NOBEPXHOCTU AOIMKHbI ObiTh
MUHUMAMNBHLIMU.

Yron KkoHyca ctunyca (BenmuuuHa a B NPUNoxeHun B) ABNAETCs KOHCTPYKTUBHbIM TpeboBaHuem. [o-
MyCTUMbIMUW Yrnamun KoHyca senstotes 60°, 90° n 120°. Jonyck 3Ha4eHus yrna KoHyca coctaBnseT + 2°. MNpea-
MOYTUTENbHBLIM 3HaYEHUEM yrna KoHyca Ana ob6ecrnevyeHunss kKa4ecTBa MapkKUpPOBKM U Cpoka cnyxObl cTunyca
asnsetca 120°.

OcTpue ctunyca fOmKHO ObITb NOMMPOBAHHBLIM. LLIepoXoBaToCTb NOBEPXHOCTU HE AOSPKHA NPEBLILLATHL
0,8 MkM (32 mMukpoatoiMa). YkaszaHus no 3aTouke NpeacTaBrieHbl B NPUNoXeHun B.

KOHLEHTPUYHOCTb OCTpUS CTMNyca AomkHa ObiTb He Gonee 0,04 mm (0,0016 atoiima) npu M3MepeHum
WHAWKATOPOM MO BCEN MOBEPXHOCTW, UMW BEMUYMHA pPaduanbLHOro CMELLEHMs ocTpus He Gonee 0,02 mMm
(0,0008 ptoitMoB). KOHLIEHTPUYHOCTL OCTPUSA JOIDKHA ONPEeAEnsATLCA OT 0CEBOM NMUHMM cTunyca. PyyHas 3a-
TOYKa OCTPUA CTUNyCa He JAOMNYyCKAeTCs.

Pasmep Toukn He AomkeH npeBocxoautb 105 % HOMMHANLHOrO pasmepa MoAynsl U He AOMKEH ObITb
MeHbLLe, YeM 60 % OT HOMMHaNbLHOro pasmepa mMoayns. OBanbHOCTb TOYKM (CM. PUCYHOK 5) He AOmKHa npe-
Bbilwatb 20 % OT HOMUHanbHOro pasmepa moaynsa. He Gonee yem 2 % ot obuiero uucna Mogynein MoryT
cofepxatb TOYKM 3a npegenamMm 3Toro 3HavyeHuss. MuHMMarbHbIil pasMep TOYeK He AOMKEH ObiTb MeHbLLE
0,132 mm (0,0054 grorima), ecnu TOMLKO OpraHu3auus-pa3paboTynk MapKMpyemMmoro usgenust He yteepauna
3Ha4YeHmMe 3a npegenamMm 3Toro 3HaYeHus.
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PucyHok 5 — OnpegeneHne oBasibHOCTU

Taﬁnmua 2 COLAEPXNT OrpaHN4YeHnsa Ha pasMepbl TOYKM U CMelleHne LeHTpa TOYKK, NMpu KOTOPOM OCTa-
eTcda NPpUMEeHNMbIM HOMMWHA/bHbIN pasmep Mmoayna.

Ta6nuya 2 — OrpaHNYeHUs Ha pasMepbl TOUKM U CMELLEHVE LEHTPa TOUKU

XapakrepucTuka TpebosaHve
Yron ctunyca 120°, 90°, 60°
Papguyc octpus ctunyca B cooTBeTCTBUM C TpeGOoBaHUAMY paspaboTyuka usnenvsi
Pa3mep ToukM (% OT HOMUHA/ILHOTO pa3Mepa MOoAy/s) Ot 60 % a0 105 %
CwmelleHre LeHTpa Toukn (% OT HOMMHa/IBHOTrO pasme- OT10 % 8o 20 %
pa moayns)
Yron nepekoca +7°

Ha pucyHkax 617 npeacrtaB/ieHbl CXeMbl onpeaesieHna HOMUHa/NbHOINoO pasmepa mMoaynsd, CMeweHusa
LEeHTpa TOYKN U pa3mepa TOYKN.

MpunoxeHne C cofepxuT npumepbl TpebyembiX AONYCKOB AN pas3/MyHbiX HOMUHAMbHbIX Pa3MepoB
moayns (tabnuuya C.1 B munaumetpax n Tabnuua C.2 B gliimax).

d) MapkupoBKka OKpalleHHOV NOBEPXHOCTU WKW NMOBEPXHOCTU C MOKPbITMEM C UCMNOMb30BAHWEM CUMBO-
nukn Data Matrix

Ecnn mapkupoBKy pasMeLiarT Ha OKpalleHHOW MOBEPXHOCTU WM Ha NOBEPXHOCTW, UMeloLW el nokpbl-
TMe, napameTpbl MapKMpoBaHWUA A0/MKHbI ObITb NPOBEPEHbI B YC/IOBUSAX peasibHON NPOU3BOLCTBEHHOW NUHUN
Ha o6pasuax NpoAyKuun 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 COOTBETCTBUM C pasgenamu 4 un 5.

HoMyHanbHbIN pasvep Moaynst

CMelLLieHVe LieHTpa TOUKM

“"Rrawo
m“m mx

CMelLLieHre LiEHTPa TOUKN

PucyHok 6 — Cxema onpegeneHnst HOMMHa/IbHOTO pasMepa MoZy/isi, CMeLLeHns
LiEHTpa TOUKM 1 pasMepa TOUKM
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Pa3mvep Touku

PucyHok 7 — Cxema onpegeneHua pasMmepa TO4YKn

e) MapknpoBaHue ¢ UCNoNb30BaHMEM CUMMBONUKK Data Matrix Ha NOBEPXHOCTAX, NOABEpPraemMbliX B fanb-
HellweMm o6paboTke abpasMBHbIMM MeToLaMM

O6paboTka NOBEPXHOCTU, Takasa Kak gpobecTpyiniHas ob6paboTka U CHATUE 3ayCeHUEeB, MOXET B/INATbL Ha
KayectBo cumsona Data Matrix. BBugy atoro, napameTpbl MapkupoBaHWUs AOJKHbI NoABepratbca arrectayun
Ha peafnbHOl NPOM3BOACTBEHHOW NNHWUK ANS NPOAYKLMK, Npolleflleil NOBEePXHOCTHY 06paboTky. Mpu npo-
BEeAEHUN MapKUpOBaHUA JO/KHO GbiTb NMOATBEPXAEHO, YTO BCe Tpe6oBaHWA HACTOSLEro ctaHgapTa BbiNo-
HSAKTCS, AO/DKHbI 6biTb BbINOJIHEHLI Bepudukauns n atrectayns B COOTBETCTBUMU C pasgenamu 4 un 5.

3.3 Tpeb6oBaHWA K TEXHONOTMWN HAHECEHUS MapKUPOBKK Nnasepom

3.3.1 OnwucaHune TeEXHONOTUN MapKMpoBaHuUA

a) JlazepHoe mMapkupoBaHue

NaszepHoe mapkupoBaHue ABASETCA NPOLECCOM, UCMONb3YOLWNM TEMNN0BY 3HEPTUIO Na3epHOro nyva
ONS UcnapeHus, pacnnasfieHns, CoOeUHEeHNA maTepuana Win U3MeHeHUss COCTOAHUA NOBEPXHOCTU (CM. pu-
CYHOK 8).

PucyHok 8 — lMpyMep CMMBO/A LUTPUXOBOMO Kofa, HAaHeCeHHOro Nla3epHbIM MapKMpoBaHUeM

Beugy B3anmopelicTBMS Nna3epHOro nyya € maTtepuanoMm MOBEPXHOCTW, Nna3epHOe MapkupoBaHWe He
[O/HKHO MCNONb30BaThCA B CAEAYHOLWNX CAydYanx, 3a UCKIIOYEHNEeM HannuyMsa cneuunanbHOro paspeleHus ot
opraHunsaynn— paspaboTymka Mapkupyemoro usgenus:

a) AN KOMNOHEHTOB, OTHECEHHbIX K 0CO6bIM rpynnam u3genuni2),

b) ANSA TUTAHOBbIX CMaBOB.

2) OTHeceHue u3genuii K 0cobbiM rpynnam OTHOCWUTCS K KOMMETEHLWU opraHusauuun— paspabotunka msgenus
¥ NpPOBOAMTCA MO pesynbTaTaM COOTBETCTBYIOLLIErO aHasin3a 0TkasoB. K 0co6oii rpynne OTHOCATCS KOMMOHEHTbI, OTKa3
KOTOPbIX CYLLECTBEHHbIM 06pPa3oM 3aTpyAHSeT UM UCKouaeT NpuMeHeHue usgenus. OTHeCeHUe K rpynne JO/MKHO BbiTb
OTPaXeHO B OMUCAHUAX KOMMOHEHTOB.
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MpumeuvaHne — JlioBble OTKIOHEHWSI OT YCTAHOB/IEHHbLIX TPEGOBaHUI TPEGYIOT YTBEPXAEHNsI pa3paboTumka
U3Aenvisi.

b) O6uwure NonoxeHns

Nob6as nasepHas cucTtemMa MapkMpoBaHMA COCTOUT M3 Ta3ePHOro NCTOUYHUKA n3nydeHus (Hanp., Nd:YAG,
CO02) u cuctembl HaBegeHUs nyyva (onTuyeckoit). JlasepHblil nyy hopMupyeTcs B BUAE CBETOBOrO MoToOKa KO-
HU4YecKoW ¢hopMbl, KOTOPLIA 3aTem (DoKycupyeTCcA CUCTEMOI HaBefeHWs nydya W pacnpocTpaHseTcs nocne
BbIXOAHON NINH3bl HA HEKOTOPOM PacCcTOSIHUM B BUAE MOTOKa C napanfienbHbiMU rpaHuuamun (pabouyee paccTo-
AHune). Jlyy nmeeT napaniesnbHble rpaHuLbl Ha YCTAHOBIEHHOM PacCTOAHWW, Noc/ie Yero BHOBb HaYMHaeT pac-
LWMPATbCA, 3TO pPaccTofHWe UMeHyeTca rny6uHOl Nons 1 3aBUCUT OT 3afaHHON KOHMUrypauum OnTU4eckoi
cucTtembl. luameTp nyya MMeHyeTcs pa3mMepoM NATHa nasepa. Bce aTm nmapameTpbl 3aBUCAT OT KOHKPETHOW
ONTUYECKON KOHUrypauum nasepHoro MapkMpoBOYHOro ycTpoicTBa. Ha pucyHke 9 npepctaBneHa cxema
npodunsa TUNOBOro siyya flasepa B paboyem guanasoHe.

[na obecneyeHns npMemMneMoro KkayectBa MapkMpoBaHUA fyd fasepa [A0/KeH nafjaTtb Ha Mapkupye-
MYI0 MOBEPXHOCTb Ha yyacTke mapannenbHoOCTu nyva (T. e. B mpegenax paboyero paccTosiHMA OT nocnegHein
NuH3bl). JTlobble N3MeHeHna Npotuns Mapkupyemoil NOBEpXHOCTU (6narogaps KpWBU3HE MOBEPXHOCTW WK
OPYTUM W3MEHEHUAM FeoMeTpun) He AO0/DKHbI BbIXOAMTb 3a npepesnbl rny6uHbl nons. OTKNOHEHWS BbI3OBYT
noTepl0 YeTKOCTM M306paxeHns MapKMpoBKM MO NpPUYMHE pactOoKycMpoBKM nyya. [MoCcKonbKy pa3mep nATHa
nasepa onpegenseTt o6nacTb BO3AeWCTBUA Nyvya, HOMUHANbHLIA pasmep modynsa cumeona koga Data Matrix
He MOXeT 6blTb MeHblle pasmepa NsATHa nasepa.

Jlyd
nasepa

BbixogHas nuH3a

PucyHok 9 — TunoBas cxema npousis Na3epHoro iyya B paboyem auanasoHe

c) JlasepHoe TpaBneHue/rpaBupoBka

OTOT BMA MapkKUpOBaHWs BK/OYAET MCMNOMb30BaHME Na3epoB A/l MECTHOrO MCMapeHus uan pacnnas-
NleHnsi mMatepuana, OCTaBAsAOLWeEro ciej B BUAEe FPaBUPOBaHHOW MapKMpoBKW. MOCKOSbKY nasepHblii nyy
co3fiaeT WHTEHCWBHbI/ Harpes, (hOpMUpPYLOTCA cneabl B BuAEe MOBTOPHO 3aTBepheBlero matepuana (ne-
pennasfieHHbI cnoi), o6pasyuime Mapkuposky. MOMUMO 3TOro, MMEKT MecTo W3MEHEeHUs napameTpoB
MUKPOCTPYKTYpbl (B 30HE HarpeBsa), 3aBucswme OT Tuna martepuana. CnefgyetT BHUMATENbHO OLEHMBATb
NPMMEHUMOCTb 3TOr0 MeTofa BBMAY Hanmuusi B o6pasuax BbICOKOTO YPOBHS HanpshKeHwi, onpepensiembix
ONbITHbIM NyTeM. MoOMUMO 3TOro, NOABOA 3HAYMUTENLHOro KosmyecTBa TENNOBOW 3HEpPruyM oT nasepa B HEKO-
TOpbIX 06CTOSATENILCTBAX MOXET BbI3BaTh MCKaXeHWe hOopMbl U3LeNnsA U BbIXOA ee 3a npejesbl TpeboBaHui
KOHCTPYKTOPCKOro AOKYMEHTa, YUTO Takxe MOXeT cAenartb 3T0T MeTo[ MapKupoBaHUs HeNnpurogHbiMm. Jlasep-
HOe TpaBfieHue/rpaBMpoOBKa MOTYT TakxXe MCNoNb30BaTbCA ANS BbIOGOPOYHOrO yAaneHus Kpackum C NMOKpbITUA
nsgenusa. B aTom cnyyae cnegyeTt npefycMmaTtpuBaTbh Mepbl M0 3aliuTe OT MECTHOW KOppo3wuw, ecnu paHee
HaHeceHHoe MoKpbITUe ob6ecneynBaso 3aWuTy OT KOppPo3unu. MoBblleHNe TNYyGUHbI MapKUPOBaHUSI BbI30BET
ynydlweHne CYUTLIBAEMOCT MapKUpPOBKM B aKcnayataumn. OfHaKo 3TO MOXET Bbl3BaTb OTpULaTesbHbI ad-

8
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(hekT B BUAOE HAPYLUEHUS LENOCTHOCTM NOBEPXHOCTU, ONPEAENsAeMoi pasmepamu NepennasneHHoro cros,
BENUYMHON 30HLI HArpeBa U MUKpPOTPeLmHamn. OnpeaeneHue OrpaHuYeHuin no rraybuHe MapKMpPOBaHUS
JOIDKHA NPOU3BOAUTL OpraHN3auns—paspaboTyMK MapkUpyemMoro U3Lenus B 3aBUCUMOCTK OT npeanonara-
€MOr0 UCMOMb30BaHUSA U3AENUS.

MpumMedaHune — He Bce NasepHsle MapkMpOBOYHbBIE YCTPORCTBA MOTYT HAHOCHTL MapKUPOBKY rpaBMpPOBKOI Ha
MeTarne, MoCcKombKy STO 3aBUCHUT OT pabodero Tera nasepa.

d) PaclumpeHne BO3MOXHOCTEN NasepHOro MapkmpoBaHua
MoryT NnpuMeHsTLCA MaTepuarnsl U METO/Abl, PAaCLLUMPAIOLLIME BO3MOXHOCTU NAa3epHOro MapkupoBaHusi 3a
cyeT:
- MOBbLILUEHUA KOHTPACTa MapPKUPOBKMU;
- paclMpeHus ananasoHa MapKupyembix U3genui;
- COKpaLLEHUs BPEMEHU Ha Nna3epHOEe MapKUpOBaHuUe;
- COKpaLLEeHUs1 Konn4yecTea NogBOAMMON OT nasepa SHEepPruu.
1) NasepHoe HannasnexHue
3TOT BUA MapKUPOBAHUSA BKITHOYMAET UCMONL30BAHME HAMMABIIAEMOro Martepuana, KoTopbii NoMeLLaeTcs
Ha NMOBEPXHOCTU Mapkupyemoro usgenus. JlokanbHblil HarpeB nasepoM COEAMHSET marepuan ¢ MeransioM
cybeTpara, hopMupysa BbINYKIY0 MapkupoBky. OcTatku Marepuana satemM yaansior. MNockonbky Mapkupos-
Ka BbICTYMaeT Haj NOBEPXHOCTLIO U3AENNsA, OHA HE AOMMKHA UCMONb30BATLCA HA KOHTAKTHBIX MOBEPXHOCTSX.
MapkupoBka He AOMKHA HAHOCUTLCA Ha NOBEPXHOCTSX, NOABEPKEHHBIX KOPPO3IUOHHO-MEXAHNYECKOMY U3HO-
Cy Unu npuneramLwmx K TakuM NMoBepxXHOCTSAM.

MpumedyaHus

1 [axHblid npoLecc MapkupoBaHus TpebyeT NCNonb3oBaHWUA AONONHUTENLHLIX pacxofiHbIX MaTepuanos.

2 TpebyeTca TLLaTeNbHbIA KOHTPOMb 3@ NPOLIECCOM, €CNW Nasep AOSMKeH pacnnasnaTk MaTepuan 6e3 pacnnasne-
HUS Nexallero nog HUM cybeTpara.

3 Ecnv nocneaHee nponcxoauT n CbOpMVIpyeTCH cnnae Matepuanaun cy6CTpaTa nof, MapKMpoBKOW, He npeacrasna-
€TCA BOSMOXHbLIM 3apaHee KONMn4ecTBeHHO OUeHUTL NoCcNeacTBUA 3TOro 4nA CBOWCTB MaTepuvana.

2) NazepHoe MapkupoBaHue C OKpalUMBaHUEM NUrMEHTaMu

B HekoTopble NIacTUku MOryT A00aBNATLCS XMMUYECKUE BELLIECTBA C Lienbio USMEHEHUS LBETA 3a CHET
XUMMWYECKOI peakuun Npu KOHTAKTE C Na3epHbIM U3NyyYeHneM. 310 MOXKET ObiTb peanu3oBaHo Takke nyteM
BKIIOYEHUSI MTMTMEHTOB B KPAcKy, KOTOpasi NPy BO3AENCTBUU Na3epHOro nsnyy4eHns 6yaer nokanbHO U3MEHSITb
UBET (TO ecTb 6e3 yaaneHus Kpacku u yTparbl 3aLuTbl OT KOPPO3uK). B HEKOTOPLIX cny4vasx AnurensHoe 00-
fly4eHue eCTeCTBEHHbIM CBETOM MOXET Bbi3BaTb UBMEHEHUE KOHTpAacTa LBeTa U 3T0 A0MKHO NPUHUMATLCS BO
BHUMaHUE, ucxoasa u3 TpebyemMoin NpoaoIDKUTENLHOCTU CYLLIECTBOBAHUA MapPKMPOBKK.

3) ObGecueunBaHue (MSMEHEHUE LIBETA) NOBEPXHOCTU Nasepom

3T0 MapKkupoBaHuMe NPOU3BOAMUTCH NMPU HUM3KOW NMOTHOCTU NOABOAUMON 3Hepruun. Tennosas dHeprus
oT nasepa obecLBeuMBaeT (M3MEHSIET LIBET) NOBEPXHOCTL Marepuana 6e3 yaaneHusa meranna, nonyyaemas
MapKUPOBKA SIBMSIETCA MMaAKoW U HAXoAUTCA 3anN0ANULI0 C NOBEPXHOCTLIO. Bapnauuu upeta MoryT AocTurartb-
Csl U3BMEHEHNEM napaMeTpoB nasepa, MoryT ObiTb NONyYEeHbl MHOXECTBO BAPUAHTOB OKPALLUMBAHUSA, OHAKO
npyuMeHeHne B ad9pOKOCMUYECKON, OBOPOHHON OTPaCcnW U ApYrux OTPacnsax NPOMbILLNEHHOCTH TpebyeT map-
KUPOBKU C BbICOKUM KOHTPacCTOM.

MockonbKy MapkMpoBaHUe OCHOBAHO HA TEPMUYECKU BblI3BAHHOM 00eCLBEYMBAHUM NOBEPXHOCTH, CO-
co6 HenpurofieH Ansa crny4yaes, koraa Temnepartypa o6paboTku MOXET Bbi3BaThb CYLLECTBEHHOE OKUCNEHue
usgenust (Hanpumep, AnA usgenui, padoTalowmx MnM BOCCTAHABIUBAKOLWMX MCMPABHOCTbL B arpeCCUBHOM
cpeae, UK Mpu HanuuuMm pucka UCTUpaHua Mapkuposkm). Mockonbky peanusauus cnocoba He CBsidaHa C
CYLLIECTBEHHbIM U3MEHEHNEM (PUNYECKUX CBONCTB U3AENUs, OH MOXKET UCMONbL30BAaTLCA ANA AeTanein Manon
TOIMLUMHBI U KOMMOHEHTOB XONOAUSNbHBLIX arperaTos.

3.3.2 OrpaHunyeHus nasepHoOro MapKMpoBaHus

IlazepHoe MapkupoBaHue AO0SKHO NPUMEHATLCA TOMbKO B Cryyasx, KOrAa OHO ONPeAeneHo B TeXHU-
YeCKOI JOKYMEHTALMU Ha WU3aenue u ero NpMMeHeHWe COoOoTBETCTBYET TpebosaHuAM paspabotumka. Ecnu
nasepHoe MapKupOBaHWE UCNOMb3YETCA ANA U3AENUA MOHOKPUCTANNUYECKON CTPYKTYPbl MAW TUTAHOBbIX
CNnaBoB, A0SMKHbI MPOBOAUTLCA NPOBEPKM, NOATBEPXAAloLWMe OTCYTCTBUE BPEAHOro BO3AENCTBUA npoLecca
Ha CBOWCTBA u3aenusi, B A0NOJNIHEHUE TpeboBaHMI K UCTIbITAHUSIM, OonpeaeneHHbIM B pasaenax 4 u 5. Mapku-
poBaHue U3genuit C NOMOLLBIO fasepa AOMKHO ObITb PernameHTUPOBAHO B TEXHONOTMYECKOW JOKyMEHTaLun
npeanpusitusi. Brnok-cxema onpeaeneHns napameTpoB MapKUPOBaHUS nasepom NpuBeAeHa Ha pucyHke 10.

9
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Onpefenntb pasmep MaTpPUYHOTrO CUMBOIA (OJIMHY
1 LUIMPUHY), UCXOAA U3 TEKCTYPbI NOBEPXHOCTU

1 KON4ecTBa KoAMpPYyeMbIX 3HAKOB B CUMBOJIE.
Pa3mep crmMBona onpefensioT no pasmepy Moayns,
KO/IMYECTBY 3HAKOB B cumBosie Ansa sepcun ECC200

YCTaHoBUTb NapameTpbl ycTpoiicTBa (Hanpuvep,
BbICOTY Hajj NOBEPXHOCTLIO, YacToTy,
KO/IMYECTBO MPOXOAO0B MpY MapKMpPOBaHUU 1 A4p.)
[N BbIGPaHHOI reoMeTpuit MaTpUUHOTO
cumBONa

MpoBecTn NPOBEPKY Ha COOTBETCTBME
Tpe6oBaHWsIM cTaHAapTa

PucyHok 10 — Bnok-cxema onpegenieHns napameTpoB MapKMpoBaHWA /la3epom

3.3.3 Tpeb6oBaHWUA K Na3epHOMY MapKupoBaHuto

FnybuHa moayns onpefenaeTcs KOHCTPYKTUBHbIMYU TpeboBaHnaAMU. Bbibop rnybuHbl Moagyns MapkupoB-
KM OCHOBbIBAETCA Ha TpeboBaHUAX K NPOLLECCY, COXPAHAEMOCTU MapKUPOBKM BO BHELIHUX YCIOBUAX U APYTNX
hakTopax.

LiBeT NOBEPXHOCTU U KOHTPACT MapKUPOBKMN BAUAIOT HA CHYUTbLIBAEMOCTb MaeHTUuKaTopa nsgenusa. Kak
npaBnio, TEMHbIA UBET NPUMEHAETCA Ha CBET/I0 NMOBEPXHOCTU U CBETNasa MapKupoBKa MPUMEHAETCA Ha TeM-
HOVi MOBEPXHOCTU n3fenna. MUHUManbHbIl YpPOBEHb KOHTpacTa MexXAy MapKupoBKOA u cybcTpaTtoM B NOJYTO-
HOBOIi LWIKane He go/hkeH 6biTb MeHbwe 20 %. YPOBHM KOHTpacta MOryT 6biTb MPOBEPEHbI C NCNOb30BAHNEM
NONYyTOHOBOW WKanbl (CM. pUCYHOK 11).

100 90 80 70 60 50 40 30 20 10 0

PucyHok 11 — lMonyTtoHoBas wkana, %

C uenbi0 Makcummsauumm cUuTbiBAaEMOCTM obGecuBeymBaHWe NepBOHAYaNIbHOTO M306paXeHus [OJKHO
6bITb CBEL,EHO K MUHUMYMY.

3anonHeHne mMoAynsa AO/MKHO cocTaBniAaTb OT 60 % Ao 105 % oT HOMWHaNbLHOro pasmepa Moayna ansg
nony4yeHMa NpuemaemMoro kayecTBa m3obpaxeHusa (CM. pucyHok 12); gonyckaeTca HanoxeHue mopynein fo
5 %.
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PucyHok 12 — M3o6paxeHne HaHECeHHOI NasepoM MapkMpOBKK C NPUEM/IEMbIM HANO/HEHWEM Mogayneii

3.3.4 MeTannorpaguyeckuii aHanns3)

Ona onpepeneHus napameTpoB MapKMpoBaHUS U UX COOTBETCTBUA TpeboBaHWAM pasgena 4 AOSKHbI
6bITb NPOBEAEHbl UCNbITaHMA npouyecca. B xoae ncneiTaHnii Ha o6pasyax NoNnepeyvYHbiX MUMKPOCPE30B A0J/TIKHO
6bITb MONYYEHO NOATBEpXAeEeHUe, YTo rybuHa 6yKBEeHHO-LMG( POBOA MapkupoBku, rnybuHa moaynsa u copma
cumBOsa WTpUxoBoro koga Data Matrix HaxogsTca B npepenax AONYCKOB, ONpeAesieHHbIX opraHu3aunein—
pa3paboTuymkom nsgenunsad). MoMumo 3TOro, JOJXHbI CO6MAATLCA OrpaHNYEeHNsa Ha WUPUHY NepensiaB/ieHHO-
ro cfos 1 rnyouHy TpewnH.

Cxema onpegeneHns rnyobvHbl M WWPUHBI MOAYNS NpefcTaBneHa Ha pucyHke 13, 3HauyeHus rNy6uHbl
MoAaynsa (X) oAMHaKOBbI BO BCeX NpPodyunax.

PucyHok 13 — Cxema onpegeneHus rnyouHbl 1 LWNPUHbI MOayNns
AN pasnnuHbIX nNpodunei nNpyu rpaBMpoBKe Na3epom

a)

Fny6buHa moayns onpefensietrcs no MakCMMasbHOW rNy6uHe, NONYYEHHOU NPU HaHEeCEeHUU rpaBUPOB-
Kn nazepomb).

3) B cnydyae, €Cnu He NMPOBOAUTCA aHa/IM3 MUKPO- U MaKpOCTPYKTYPbl METaslfIoB U CNiaBoB, NMPOBOAUTCA MaKpOCKO-
nuyeckoe uccrnegosaHne o6pasua.

4) B xofe ucnbITaHUI MO ykaszaHWo pas3paboTumka MOXeT MPOBOAUTHLCA aHa/iM3 MUKPO- U MaKpOCTPYKTypbl MeTan-
JIOB 1 CNAaBOB B 30HE MapKUPOBKU.

5 [ns onpeaeneHus rny6uHbl v WWPUHLE MOAYIS MOTYT NPUMEHATLCS METOAbl HepaspyLualoLiero KOHTpons (Wwyno-
BOIi, CBETOBOIO CEYEHMUsl, TEHEBOTO CEYEHWsI, PaCcTPOBbLIA MeToA, C UCNOMb30BAHMEM UHTEP(EPOMETPOB).

n
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MpumMmeyaHusa

1 MakcumanbHas rmybuHa MapKUpoBKU onpeaenseT BO3AeWCTBUE Ha CBOWCTBA MaTepuana.

2 Ioboe yxy/LUeHUe CBOACTB U3fenuns B akCnnyatayumn, pe3ynsraToM KOTOPOI CTaHET U3HOC NOBEPXHOCTY (3po3us,
OKMCINEHNUE 1 Ap.), CHKaeT apdpeKTMBHYIO IMyOUHY NnasepHO MapKUPOBKH.

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

4 PekomeHpyeTcsi ob6ecneunBatb 04HOPOAHOCTL MMYyGUHBI MOAYNA NO BCEMY MOAYNIO, HACKOIBKO 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 MOAyNS.

¢) Ha pucytnke 13 (b) npeacraBneH TUnUYHbIN Npocduns Moayna ansa 6onbLuero pasmepa MoAynsi, pas-
Horo 0,2 mM (0,008 atoiiMoB), B KOTOPOM NyY nasepa nepeMeLLaeTcsa BA0Nb MOAYNA B Cepumn napannenbHbiX
nNpoXoA0B.

d) Ha pucyHke 13 (c) npeacraBneH TUNUYHBIA NPOdUIb MOAYNSA, NONYYEHHLIN C UCMONBb30BAHMEM UM-
NynbLCHOro fasepa, rpaBMpoBKa norty4eHa npu HepoCTaTovHO 3¢hhPEeKTMBHOM raLleHUn NEPBOro UMNYNbLCa us-
nyJyeHus.

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

f) UcnbiTanna npouecca fomkHbl ObITh NPOBEAEHBI AN BCEX MAaTEPManos, NPUMEHAEMbIX ANA MapKUpo-
BaHusA nasepom. Ecnu pasnuyHbie KOMMOHEHTLI M3 OAHOIO U TOTO XKe MaTepuana MapkupyloTcs nasepom, uc-
NbITAHWS NpoLecca MOryT ObITb NPOBEAEHbI TONbKO HA OAHOM U3AENUN NN Ha Penpe3eHTaTUBHON BLIGOPKE.
OueHKe J0mKHa NoABEPraTbCs Kaxaas KOHKpeTHas nasepHas yCTaHOBKa.

Mpu npoeeaeHUMM MCNbITAHUMI Npouecca B OTYETE AOIDKHbI YKa3blBaTbCA, Kak MUHUMYM, cneayiowue
napameTpbl:

- HaMMEHOBaHWe nas3epHon YCTAHOBKU (MAeHTUdMKaLUA cpeacTBa MapKUPOBaHUA Nasepom);

- chokanbHoe paccTosfHue NUH3bI (B MM/AlONMAaXx);

- CKOpPOCTb NepemeLleHus nyya (B MM/Cek unu aioMmMoB/cek);

- vyacrora, 'y;

- MOLLHOCTb flasepa (UM SKBUBAmNEeHTHAs BEMMYMHA);

- YaCTOTHOCTb MapKMpOBaHMA (MUCNO NMOBTOPEHWUIN MAPKMPOBAHMA/YNCIO NPOXOAO0B).

Pesynerar ucnbiTaHua npouecca AomkeH ObiTb JOKYMEHTUPOBAH B BUAE oTveta. Ecnu oanH u3 ykasas-
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-
buKy, paspaboTaHHOMY YMOSIHOMOYEHHbIMU nULAMU. JOMKHbI ObiTb NPUHATHI Mepbl, YTOObLI BCE UCTOYHUKK
nasepHoro U3ny4eHusi OTBeYanu yCTaHOBMNEHHbIM TpeboBaHUAM.

[nsa o6ecnevyeHns eaUHOTO KaYeCcTBa Na3epHOro MapkMpoBaHWA AOMKHO ObiTb NPOBEAEHO MApPKUPOBa-
Hue obpasuoB, No KpaiiHel Mepe, OAHOIO BUAA Marepuana Yepes yCTaHOBMIEHHbIE MHTEPBASIbI U MPOBEPEHO
COOTBETCTBUE C TPEOOBAHNAMU KOHCTPYKTOPCKOWM AOKYMEHTaLUuK no ka4ectsy. JJOmKHbI ObITb BbINOMHEHbI MO-
nepeyHsble MUKPOCPE3bl U BbINOMHEHO UX UCCNEA0BaHUE HA NpeaMET COOTBETCTBUA TpeboBaHuAM pasaena 5;
pes3ynbTaTtbl AOSHKHbI ObITb JOKYMEHTUPOBAHbI.

Mepea BO30OHOBNEHUEM MPUMEHEHUS NA3epHON YCTAHOBKU ANA MApPKMPOBAHUSA MOCHE ANUTENbHOTO
NpPOCTO4, Nnocre nepeMeLLeHsa, 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 Ha 3NEKTPOXUMUYECKOM PACTBOPEHUW /MMM OKMCIIEHUM METANMa Ha Mapkupyemon
NOBEPXHOCTU Yepe3 npope3u B WwabnoHe ¢ usobpaxeHnem Tpebyemoli MapkupoBku. Pesynerar gocTuraerca
NPUMEHEHUEM CIIOMCTOM KOHCTPYKLMU, B KOTOPOIA LLAOMOH pa3MeLLeH Mexay Mapkupyemon noBepxXHOCTbIO
(coeanHeHHON ¢ aHOAOM YCTAHOBKU ANS TPaBNeHUs)) U NPONUTAHHOW 3NEKTPONMTOM NPOKNaAKK (CoeanHEH-
HOW C KaToA0M), Yepes3 KOTOpbIE NMPONYCKaloT TOK HU3KOro HanpsHKeHUs.
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3.4.2 O6nacTb NpMMeHeHUsA

ONeKTPOXMMUYECKOE TPaBieHNe NPUMEHSAETCA TONLKO NO YKa3aHWIo opraHusaummn—paspaborumka us-
aenus.

3.4.3 Yrny6neHHoe MapKupoBaHue

YrnybrneHHoe aneKkTPOXMMUYECKOE TPaBnNeHNe OCYLLECTBNSETCA B 00LLEM Criyyae C NPpUMEHEeHEM KOM-
OuHMpOBaHHOTO TpaeneHuss. ObpaboTka NOCTOAHHLIM TOKOM CONPOBOXAAETCA OKCUANPOBAHMEM C MOMOLLBIO
nepemMeHHoro Toka. lMapameTpbl HaNPSHXKEHUA U BPEMEHU MOTYT MEHATLCA B 3aBUCUMOCTM OT PasfUYHbIX Ma-
Tepuanos usgenuii. Kak npasuno, rnybuHa MapkMpoBkM HaxoauTCS B Npeaenax oT MMHUMAarbHOMO 3HaYeHus!
0,0025 mm (0,0001 groiima) go 0,100 mm (0,004 alonma).

3.4.4 NMoBepXHOCTHOE MapKUPOBaHUe

dopMuUpyeTca TEMHAs OKMCHas MAEHKa Ha NOBEPXHOCTU WU3AEnNUs C Maron WUNM HyNeBOW TONLLMHOMN.
3TOT TUM MapKUPOBKMU, KaK NpaBuso, MEHee CTONKUN, YEM ANA NOSYYEHHON YriyGneHHbIM MapKUPOBaAHUEM C
NPUMEHEHNEM 3MEKTPOXMMUYECKOTO TPABMEHUA. DNEKTPOXMMUYECKOE TPABNEHME AOIDKHO NPUMEHSATLCA NO
TpeboBaHuo opranu3auun-paspabdotumka usgenus. Mpouecc peanusyeTcs NPUMEHEHUEM TONbKO NepeMeH-
HOro Toka. MapameTpbl HANPSXKEHUSI U BPEMEHU MOTYT U3MEHATLCA ANS PasnNUYHbIX KOMOMHALMI MaTepuarnos
W U3genuin.

3.4.5 CocTosHue nspgenuin

M3aenusa AomkHbI ObITb YACTBIMU, HE UMETH KOPPO3UK UK OKanUHbL. Mapkupyemasi NOBEpPXHOCTb AOSk-
Ha ObITb CBOGOAHON OT TOKOU3ONUPYIOLLUX NOKPLITUI — KPacku, aHOAMPOBAHUSA U Ap.

3.4.6 PekomeHOaumMu no onpeAernieHNI0 NapaMeTpPoB MapKUPOBaHUA 3TEKTPOXUMMUYECKUM TpaB-
neHuemM

a) MoaroToBuThb LWIABNOH C TpebyeMbiM U300paXKEHUEM.

OnpepennTb TPeOOBaHUSA K MAapPKUPOBKEe — hOpPMAaTy AAHHbIX.

b) NokanbHO 06e3XUPUTL U OUUCTUTL MAPKUPYEMYIO NOBEPXHOCTD.

BbiCyLUMTb MapKupyemMyto NoBepxXHOCTb MOCNE OYUCTKN.

¢) CMOYUTL NPOKNAAKY 9NEKTPOSIUTOM.

O0GecnevnTb YUCTOTY BOMITOMHOM NPOKNaAKW.

d) MoaKnoYNTL aHOA K M3aenuio.

ObecneunTb XOPOLUMI SNEKTPUYECKUIA KOHTAKT.

e) PasmecTutb WabnoH Ha usaenuu.

f) YcTaHOBUTL UCTOYHUMK HANPsXEHWA U TaliMep Ha 3afjaHHble NapameTpPbl MO UHCTPYKUUK.

@) Hanoxutb CMOYEHHYI0 NPOKNAaAKy NMOTHO Ha LABIOH.

O6GecneunTb HEMNOABUXHOCTL MPOKNAAKK B MPOLIECCE MAPKUPOBaHUS.

h) BKNo4YnMTe UCTOYHUK HANPSDKEHUSA.

i) BbIKNIOUMTb HAMPSXKEHUE B KOHLIE ONepaLmu MapkupoBaHus (B aBTOMATUYECKOM PEXUME).

KOHTpOnb B py4HOM pexumMe HaCTPOEK TOKa U BpeMeHu 06paboTku He Tpebyercs.

j) Yaanute BCe cneabl OT anekTponuTa HelTpanusauuei unmM NPpoMbITb TAMMNOHOM.

k) BoicywunTb nsgenue.

I) MpoBecTn NPOBEPKK.

3.4.7 Matepuan wabnoHa

Martepuan wabnoHa u cozaaHue WabnoHa ABRSOTCA KpUTUYHBIMK ANs obecneveHunst BOCNpou3BOaAUMO-
CTU KayecTsa npouecca mapkupoBaHusl. Kak npaBuno, NnpuMeHsIOT YKa3aHHbIe HWKE YETbIPE OCHOBHbIX TUMNA
wabnoHa.

a) LLabnoHbl, M3rotoBneHHble )OTOTPABIIEHUEM

M3rotaBnuBaloTCA Hape3aHHbIMU Ha YCTAHOBIIEHHbIE pasMepbl U coaepxat Tpebyemoe nsobpaxeHnue.
WsroTosuTenb WabnoHa Ans MapkupOBKM HAHOCUT M306paeHne Ha 06paboTanHyto nnactury® u opmmpyer
Ha Hel u3oBpaxkeHue. 3aTeM NNacTMHA UCMOMb3YeTca ANS HAHeceHus N3oBpakeHusi’) Ha LwabnoHe, KoTo-
Pblfi U3rOTOBIEH M3 BBICOKOTOYHOTO SYEUCTOro nonuactepa. locne HaHeceHUs M3obpaxkeHus1 Ha Matepuan
wabnoHa ¢oToTpaBneHnem WabnoH AONYCKAET MHOTOKPaTHOE NPUMEHEHME Ha PasnUYHbIX U3Aenusax, Konu-
YEeCTBO KOTOPbIX OMpPeAensieTcs napaMeTpammu HacTpoiku MapKMpOBOYHOTO YCTpoicTea. [pu mMcnonb3oBa-
HUK GONbLLOI CUIbl TOKA LLAOMOH NPUAET B HEFOAHOCTb NPU HAHECEHUW MEHbLUEro KONU4ecTBa MapKUpPOBOK.
[aHHbIA METOA MOXET NPUMEHSTLCA B CIyYasX, Koraa Ans MapkupyeMbiX U3Lennii COXpaHseTcst OAUH COCTaB

8 WarotaenuBaroT Macky (doTolabrioH), coaepxawmit U3oBpaxeHMe MapKApOBKM, 4epes KOTOpYH
NPOU3BOANTCS 3acBeTKa hoTopesuncTa.

7) N3oBpaxeHne Ha LabnoHe MOXeT BbiTb HaHeceHo Gea CToNb3oBaHNsA Macku (Ge3macodHas nuTorpadus).
13
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JaHHbIX MapkupoBkn. Cnocob obecneumBaer BbICOKOE KaYeCTBO, OAHAKO CTOMMOCTDL LLAbnoHa MoxeT ObiTb
OTHOCMUTENbHO BbICOKOW.

b) LLabnoHbl ¢ TEpMONNAaBKMM BOCKOM

M3roTaBnuBaloTcst M3 OKpaLleHHON NpoHULaemMon Gymarn ¢ NOBEPXHOCTbIO, NOKPLITOM BOCKOM. CUMBON
Data Matrix neuaraloT Ha TOHKOM BOCKOBOM Cfoe C UCNnonb3oBaHMeM TepMonpouecca, yaansiowero BOCK n
ocTasnsiowero usobpaxeHue ¢ tpedbyemon naeHtTudpukaumen. Metoa conpskeH ¢ NOABIIEHUEM NOBPEX[e-
HWI, BOCK NErko paspyLUaeTcsl B NPOLECCce MapKMpOBaHMA NPU UCNONb30BaHUM GOMbLLOW CUMbI TOKA, YTO Bbl-
3bIBAET MOTEPIO0 KAYECTBA MAPKMPOBKM B TAKUX YCNOBUSAX.

¢) LLlabnoH ans HaHeCeHUs 0TNEYaTKOB C UCNOSMb30OBAHUEM KNULLIE

BymakHbI LWIABNOH Ans HAHECEHUS OTNEYaTKOB C UCNONL30BAHMEM KNULLE LLUMPOKO UCNOSb3YETCA ANA
HaHeCeHWs MapKUPOBKMW INEKTPOXUMUYECKUM TPABRNEHWEM BO MHOTMX NpunoxeHusx. LLlabnoH usrotasnueator
U3 OKPALLEHHOro MPOHULIAEMOro marepuana U TOHKOW HENPOHULLaeMON NaMUHUPYIOLWIEN NNEHKW Ha OAHOW
CTOpOHe LiabnoHa. [ins HaHeceHusi cumBonoB Data Matrix ucnonb3yetcsi MarpuyHbivi NPUHTEP ANs NPOGMBKK
OTBEPCTUII B NAaMUHMPYIOLLEM MOKPbLITUM U chopmupoBaHus usobpaxenus cumsona Data Matrix. LLIaGnoHsl
ANsi HAHECEHMA OTNEeYaTKOB C UCMOSb30BAHUEM KIULLIE ABASIOTCA CTOMKMMU K U3HOCY U NO3BONSAIOT Nony4arb
MapKUPOBKY BbICOKOTO Ka4yecTBa. HambonbLuee 3HaueHue AnA kayecTsa MMeET cnoco6 nponseoacTea wabno-
Ha. [1na HaHeceHus n3obpakeHnsa Ha WabnoH O0OLIMHO UCNOSbL3YETCS MAaTPUYHbLIA NPUHTEP C 24 UroNKamu.
Mpobnembl MOTyT ObITb CBA3aHbI C HETOMHOCTSIMM MpoLecca nevaTtu (HanpuMep, KPMBONMMHENHOE pacnosioke-
Hue oTBepcTuin B Oymare wabnoHa).

d) LLlabnoH, HanevyaraHHbli HA TEPMOTPaHC(epPHOM NPUHTEPE — OQHOPA30BbLIN

Marepuan wabnoHa nogobeH 6ymare wabnoHa agnst HAHECEHUA OTNEYATKOB C UCMONb30BaHMEM KNULue,
C NPOHULAEeMbIM MaTepuanoM U HENPOHULLIAEMON NAMUHUPYIOLLEN NNeHKON. OCHOBHbLIM OTNIUYMEM ABNAETCS
MUWKPOHHasi TOMNLMHA NaMUHUPYIOLLEN NNeHkKU. JTaMuHaT ¢ wabnoHa yaansercsi TepMUYecKUM BO3AeWCTBMEM
C UCMONb30BaHWEM TEPMONPUHTEPA, hopMUpyloLLIEro U306paxeHne Ha NpoHULAEMOM Matepuane. Mpouecc
AIBMSAETCS HAAEXHbIM M 06ecneYnBaeT Nony4yeHUe BbICOKOIO KayecTBa MapkUMpoBKUW. LLIaBnoHbl 0BbIMHO UC-
Nonb3yKTCA OAHOKPATHO U 3aTem yTunuaupylorcs. Hebonblumne Bapuanum kayecTsa nevatu 00bIMHO 00yCnoB-
neHbl 6OKOBLIMU CMELLEHUAMU CTPYKTYPbI MPOHULIAEMOTO MaTtepuana.

3.4.8 PacTBOpbI 3neKTponura

CywiectyeT 60MbLUOE KONMYECTBO BUAOB PACcTBOPa ANEKTPONUTA, COCTaB KOTOPbIX ONpeaenseTcs ma-
Tepuanom usgenus. Mockonbky BCE OHKU NpeAHa3Ha4YeHbl ANA BCTYNNEHUSA B HEKOTOPbIE (POPMbI XUMUYECKUX
peakuuin ¢ matepmanom, Heobxoanumo, YtoObl BCE Cneabl 3NeKTponuTa Obinm ¢ n3aenusa CMblTbl/yaaneHol/Hew-
TpanM3oBaHbl HEMEANEHHO NOCne 3aBepLUeHMs Npouecca MapkupoBaHua. Takke Heobxoaumo, YTobbl npu
yAaneHum anekTponuTa caM SNeKTPOIUT U CMbIBAIOLLMIA €r0 PacTBOP He nonanu B NoGbie NONOCTU MNK LWenu
mexay getansmu. TUn/CocTaB M NPUMEHEHMWE JMNEeKTPONMTa AOIKHbLI ONpeaensTbCA opraHusauven—paspa-
BOoTYMKOM M3aenus.

3.4.9 TpeGoBaHUA K MAPKUPOBAHUIO

a) Nposepka LuBeTa NoBepxHOCTN — obecnevyeHne KOHTpacra

LIBET NOBEPXHOCTU M KOHTPACT MapKMPOBKM BIUSAIOT HA Ka4e€CTBO uaeHTudukaummn nsaenus. Kak npaeu-
N0, TEMHbIN LBET MapKUPOBKM UCMONb3YEeTCA Ha CBETMNOW NOBEPXHOCTU U CBETMbIA LIBET HA TEMHOW MNOBEPX-
HOCTU. MMHUMAnbHBIM YPOBEHb KOHTpacTa Mexay MapKMpPOBKOW M cybGCTpaTtoM B MONYTOHOBOW LUKane He
[OmkeH ObITh HUXKe 20 % (cM. pucyHok 11). Ans o6ecnevyeHnst MakCUMarnbHOTO Ka4eCcTBa MU3MEHEHUE LBETa
MCXOHOW NOBEPXHOCTU JOIMKHO ObITb CBEAEHO K MUHUMYMY.

b) HanonHeHne moayns

HanonHeHnne moaynsa AomkHO cocTaensaTe oT 60 % A0 105 % OT HOMMHAMNBLHOTO pa3mepa moayns; Ao-
NyCTUMbIM SABAAETCA 5 % HanoxeHne Moaynei.

C) BusyarnbHbIil KOHTPONb BHELLHETO BUAA

Ana obecne4yeHns MakCUManbHOro KavyecTBa pe3ynbraThl BbIMOMHEHUS NMPOLECcca AOIKHbI BU3YanbHO
KOHTPONUPOBAaTLCA HA COOTBETCTBME TPEOOBAHUAM BHELLUHErO Buaa (CM. peKoMeHaaummn B npunoxeHun D).

d) MmybuHa moaynsa

mybuHa moaynsa formkHa COOTBETCTBOBATL TpeboBaHusM paspabotyuka. MmybuHa mogynsa onpegens-
eTcsi Tpeb0BaHUAMMU K NPOLIECCY, COXPaHSAEMOCTU MapKMPOBKU BO BHELLHEN cpeae 1 ApyruMu chaktopamu.

e) Paamep mogyns

HoMuHanbHbIA pasmep MOAYNs, kKak NPaBuIio, HaXoAWUTCA B gnanasoHe ot 0,20 mm 40 0,60 mMm (0,008—
0,024 pgonma). M3meHeHus aToro auanasoHa AOMMKHbI ObITb YTBEPXKAEHbI pa3paboTyunkom. PekomeHayemble
HOMUWHarnbHbIE pasMepbl MOAYNSt MOTYT ObITb BbIGpaHbl M3 Tabnuuel 1 (noapasaen 3.2).
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3.4.10 UcnbiTaHua

[ns onpeaeneHus COOTBETCTBUSI MApaMeTPOB MapkupoBaHusa TpeGoBaHuAM pasgena 4 AoMmkHbI NPo-
BOAMTLCA UCTbITAHMA Npouecca. UcnbiTaHusa npouecca A0MMKHbI NPOBOAUTLCA ANA BCEX TUMOB MaTepuanos.
Ecnu anekTpoXuMnM4eckoMy TpaBreHMWIO NOJABEPraloTCsl pasHble u3enust 3 04HOr0 mMarepuana, UCTbITaHus
npouecca TpebyloTcs TONbKO AN OAHOTO M3AEenus Unu Ansi NpeACcTaBUTENbHON BbIGOPKU.

[Npu 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 ONPEAENnATLCS N0 TPeOOBAHMIO M MHCTPYKLMSAM OpraHusauuu paspadoryu-
ka. Pe3ynkrarbl uCnbITaHui NpoLiecca A0IKHbI ObITb JOKYMEHTMPOBAaHbI B oTyeTe. Ecnu oauH U3 npuseaex-
HbIX BbILLIE NMAPAMETPOB U3MEHSIIOT, UCTIbITAHME NMPOLIECCA AOIDKHO ObITb NPOBEAEHO MOBTOPHO.

3.4.11 3awuTa OT KOPpPO3UU

Bce metannuueckue getanu noasepxeHbl koppo3uu. OnpegeneHme HeoOxoAUMON 3aLumMTbl 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, OTBETCTBEHHbIMU 3a NMaHUPOBAHUE TeX-
HUYECKOro 00Cny>XBaHUS.

4 Bepudukauma MapKupoBKu

4.1 Bce napaMeTpbl AOMKHbI ObITb NPOBEPEHBI B XOAE UCMbITAHUI NEPBOrO U3AENUS B COOTBETCTBUN C
TpeboBaHusmn SAE AS9102.

4.2 MNpunoxexue E «Mpumepbl METOAOB NPOBEPKU XapaKTEPUCTUK UIrMOYAapHOro MapkKUpOBaHUS» MO-
XKET ObITb UCNOMb30BAHO B KAYECTBE PEKOMEHAAaUUI NO NPOBEPKE NPU UIMOYAAPHOM MapPKUPOBAHUM.

4.3 Nioboe HeCOOTBETCTBUE MAPKUPOBKK AOIMKHO ObiTb AOBEAEHO A0 CBEAEHUSI OpraHa, YNoMHOMOYEH-
HOrO MPUHUMATL PELLEHNUS NO HECOOTBETCTBMIO TPEOOBAHNAM ANS NPUHATUA AANbHERLLEro peLueHus.

5 ATTecTauusi U MOHUTOPUHI MapPKUPOBaHUsA

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 CHWXEHUA KayecTBa npouecca. Hanpumep, MOHUTOPUHT UrMOYAAPHOTO HAHECEHUA MOXET
ObITb AOCTATOYHO MPOCTLIM W 3aKIKYaTLCA B KOHTPOSE HAMOXeHUA MOAYNEN noj AeCATUKPATHLIM yBEnuYe-
HUEM.

5.2 ObopyaoBaHue AN MapkupoBaHMsA 4OMKHO NOABEPraTbCA MOHUTOPUHIY/06CYXKUBAHUIO B COOTBET-
CTBUM C MIIAHOM MPEBEHTUBHOIO TEXHUYECKOTO 0BCNYXXMBaHUS, pa3apaboTaHHbIM COBMECTHO C NMOCTABLLUKOM
obopynoBaHusi ans HeoBXoAMMOro NPEeBEHTUBHOIO/MNAHOBOrO OBCNYXXMBAHWUA U NPeAOTBPALLEHUA BbIX0AA
napamMeTpoB MapKMpoBaHus 3a npegernbl JOMnyCcKoB.

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 PAa3NUYHbIX 3HaYeHU o6Lema
AAHHbIX U LWEePOXOBATOCTU NOBEPXHOCTH

B Tabnuuax A.1—A.4 npepcTaBneHbl pekoMeH[auMn No BLIGOPY CTPYKTYpbl CUMBONA ANA pasfMYHbIX 3HaYeHUN
o6bemMa laHHbIX U LLIEPOXOBATOCTU NMOBEPXHOCTH.

Tabnuya A1 — LllepoxosaTocTk noBepxHocTh R, = 1,50 Mkm (63 Mukpogloiima)

CTpykTypa cuMBona O6beM AaHHbIX HomuHaneHbIn pasmep MoaynA

O6nacTb KOPNECTEO KONUYeCTBO 0,22 mm 0,0087 proitma
KONUYECTBO KONU4ecTBo [aHHbBIX LMcbpoBLIX GYKBEHHO- pasmep ciMBona
psaoB KOMOHOK 3HAKOB LUmnpoBbIX
3HakoB MM AoiMoB
KBafipaTHbIA cumMBOn
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
MpamoyronkeHLI 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

Ta6nuuya A2 — LllepoxoBaTocTb NOBEPXHOCTU R, = 2,40 MKM (95 MUKpoz10iiMOB)

CTpykTypa cumsona O6beM AaHHbIX HomuHanbHeIn pasmep Moaynsa
0,31 Mm 0,0122 prolima
KONMM4eCTBO ' \
Konu4ecTeo KONMN4eCTBO pacide KonmHecTso GYKBEHHO
008 KOMOHOK AGHHBIX LmchpoBbIX UMPOBLIX pasmMep cUMBOsTa
PAA 3HaKoB -
sHakos MM AHolMOB

KBagpaTHblii 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

MpAMoyromnbHbIA 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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Tabnuuya A3 — LLepoxoBaTocTb NoBepxHOCTH R, = 3,25 MKM (125 MuKkpoatoiMoB)

CTpykTypa cumBona O6bemM gaHHbIX HoMuHanbHbIA pasmMep mMoayna

Konu4ecTBo Konun4ecTBo (;2::::’)(!: KOMIMECTBO Kg;:;::;:f’ Sl LML
pAagoB KOrOHOK L""s(ﬁg'?::'x Lch poBBbIX pasvep chmeona
SHaKoB MM LIOIMOB
KBagpaTHbli cumBon
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
MpsiMOYronbHbIil cMMBON
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
Tabnuua A4 —LLepoxoBaTocTb NoBepxHOCTU R, = 3,80 Mkm (150 MukpoatonMoB)

CTpyKkTypa cumsona O6beM JaHHbIX HomMuHanbHLIN pasMep Moayna

Konn4yecTtBo Konn4ecTteo 22:2:12: Konntecteo KGO;:B‘.':HCII:? 0’45 = 0101 - AwﬁMa
pAaaoB KOJTOHOK Hl/;?*):'?::l)( uM(.t)pOBbIX pasmep cumsona
SHaKoB MM AoiiMoB
KBagpaTHbIn CUMBOST
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
MpsAmMoyronbHLIA CUMBOIT

8 18 6x16 10 6 3,60x8,10 0,142x0,319
8 32 6x14 (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
(pekomeHayemoe)

PekomeHpaumn no 3atoyke ctuayca npu uraoygapHom MapkupoBaHuun

OcTpue cTunyca 3ataumBaeTcs MoA Yr/iom 45° mexay nepecekawlyMUca OCAMU CTuayca W Aucka Ans 3aTouku
(pucyHkn B.1, B.2).

[MOBEPXHOCTb MOXET MMEeTb TaHTeHUMas bHble LapanunHbl OT 3aTOYKW, MOBbIWALINE WEePOX0BaTOCTb U CHMXaKLWme
npo6aemMbl C NOACBETKOW TOYKM, NOMYyYEHHON Npu BO3AENCTBMM cTUyca.

MpumeuyaHne — CTuAyc WAMGYETCA aiMa3HbIM KPYroMm.

PucyHok B.1 — [lonycku ans ctunyca
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PucyHok B.2 — 3aTouka cTtunyca
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MpunoxeHue C
(pekomeHayemoe)

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

MpuMepbl TpeGoBaHUiA k Jonyckam B 3aBUCUMOCTU OT HOMUHaMBHBIX Pa3sMepoB MOAYMNER NpU UrMoyaapHOM MapKu-

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

Tabnunya 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°

HoMuHanbHbIh 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

XapakTepucTuka

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°

20




Tabnuya C.2 — TpeboBaHus B Atonmax

FOCT P 57302—2016

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)

OT1 0,0106 po 0,0186 mm

CMelleHMe LieHTpa NsTHa

Ot 0,0018 no 0,0035 mm

Yron nepekoca

£7°
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MpunoxeHne D
(pekomeHayemoe)

PekomeHpauun no Bmayaanoﬁ OLEeHKe KayecCTBa 3/IEKTPOXUMUYECKOTO TpaBneHns

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 — BusyasnbHas oueHka kayectBa

8 OueHKa kauyecTBa NPOW3BOAMTCS HA OCHOBE BM3yaNbHOrO COMOCTaB/IEHUS NOMYYEHHOW MapKMpoBKK C 06pasLamm
MapKWpoBKW, NpuBefeHHbIMW Ha pucyHke D.1.

22



FOCT P 57302—2016

MpunoxeHne E
(pekomeHayemoe)

rlpMMepr MEeTOA0B MPOBEPKN XapaKTePUCTUK UrnoygapHoro MmapkmposaHmus

E.1 Cxema onpegefieHnss HOMUHaNLHOTO pasMepa MoAy/s, CMELLEHUSI LEeHTPa TOYKM M pasmepa TOuku npuBegeHa

Ha pucyHke E.1.

HoMuHanbHbIli pasmep Mogynsi

CwMelLeHne LeHTpa ToUKM

o

CMeLLeHue LeHTpa ToUKK

PucyHok E.1 — Cxema onpefeneHnuss HOMMHaNIbHOTO pa3Mepa MoAy/sl, CMELLEeHNsl LeHTpa TOUKM 1 pa3Mmepa ToUKu

E.1.1 Mposepka cumBona Data Matrix MoxeT ObITb NpoBefeHa OAHUM U3 CrefyrLWmnx MeToh0B:

a) yBe/IMYeHne C NoOMOLL b0 ONTUYECKOW CUCTEMbI;
b) UCC/lef0BaHME C MOMOLLbIO (POTOKAMEPbI M NPOrPaMMHOr0 o6ecrneyeHnsl, No3BOMSIOWEro OUeHUTL KauecTBo Ha

COOTBETCTBUE 3afaHHbIM TpeboBaHNAM.
E.2 MNMpumep meToAa NpoBeEpPKM Yr/1I0BOro nepekoca CUMBoa NpueBefeH Ha pucyHke E.2.

PucyHok E.2 — YrnoBoii nepekoc cumBona

E.2.1 ¥YrnoBoih nepekoc MOXeT 6bITb MPOBEPEH C/eAYLUMN METOLaMU:

a) yBe/IMYeHne € UCMNo/Ib30BaHNEM ONTUYECKNX CUCTEM;

b) NnpoBepka € MCNofb3oBaHNeM hoToKkamepbl W NPOrpamMmmMHoOro obecneyeHns, NO3BOMAIOLLETO NPOBOANTL OLEHKY
KayecTBa Ha COOTBETCTBUE 3afaHHbIM TPeboBaHMAM.

E.3 Mpumep mMeTofa NpoBepKM rNy6uHbl yrnybneHus npyu UrnoyaapHoM mapkupoBaHuu (CM. pucyHok E.3).

E.3.1 nybuHa yrny6neHus (Toukun) aBnsetcsa yHKLUMeRn paguyca cTuayca, yria KoHyca cTuayca v AeicTBUTesibHO-

ro pasmepa TO4KM.
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E.3.2 B tabnunue E.1 npepctaBneHbl 3HaYeHUSA rNyOMHbI TOYKW, MOSyYEeHHble M3 pacyeTa (CM. pucyHku E.3 n E.4).
JeicTBUTENbHYO TNYGUHY TOYKUM MOXHO MpUGNM3UTENbHO M3MEPUTb NyTEM 3aMepa M3Hoca cTuayca (CM. pucyHok E.5);
[OJ/DKHbI NPUHUMATBLCA B pacyeT AeCTBUTe NbHbIE 3HAYEHUS TBEPAOCTU U3AENUSA U CTUYCa, BAMAIOWME Ha M3HOC CTUyCa.

E.3.3 1ns 3amepa AeiACTBUTENBHOW rNYy6GUHbI TOYKM MOTYT 6bITb MCMOMb30BaHbl U ApYyrue MeTodbl.

PucyHok E.3 — Mpumep cTtunyca c yrnom 60° n pagnycom 0,102 mm (0,004 groiima)

E.3.4 Pa3mep TOYKM MOXeT GbiTb M3MEPEH C UCMNO/Ib30BAHMEM HEOBXOAMMOrO YBE/IMUEHUS WM WUCNONb30BaHUSA
cpefcTB dhoTorpacnpoBaHus ¢ NU3MepuTesibHOW LWKanoi (CM. pucyHok E.4).

Pa3mep Touku

PucyHok E.4 — V3mepeHne pasmepa TOUKU

Ta6nuya E1 — PacuyeTHas rny6uHa ToUku

HomuHanbHbIA = Yron koHyca P Ve
pasmep Moay/s asMep TOUKM cnyca aauyc ctunyca Ny6MHA TOUKN
AoiiMbl MM OOVIMbI MM rpag. Atoimbl MM OIONMbI 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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lpodomxerue mabnuupi E. 1

HomuHanbHbIA Yron koHyca
Paamep Touku Paguyc ctunyca nyBuHa Touku
pasmMep mogyna cTunyca
OOAMBI MM | OOAMBI | MM rpag. OOAMBI MM OOAMBI 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
[HOAMbI MM OOV MM rpag. OOV MM OOV 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 U3MepsiTh C MOMOULLIO KOMNapatopa. Bbluutasi U3HOC cTUyca M3 paccuu-
TaHHON rNy6WHbI TOUKM (CM. pUcyHOK E.5), nonyvalT LOCTATOYHO TOUHOE 3HAUYEHME MOMYUYEHHOW FNy6UHbI TOUKM.

PucyHok E.5 — MN3mepeHne n3Hoca ctuayca
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Mpunoxexnne JA
(pekomeHpyemoe)

O6wune cBefeHnss 06 UrNoyAapHOM MapKMpOBaHWUWN U3A4eNVNA CUMBOMIaMM WTPUXOBOTO Koaa
Data Matrix ¢ TPUMEHEHNEM JTIOMUHECLLEHTHOIO COCTaBa M PEKOMEHAALMUU MO KOHTPOJIO
KayecTBa MapKMpPOBKMU

OA.1 O6wwune cBefeHns 06 UrnoygapHoM MapKknupoBaHuUM U3genunii cumeoaamMu WTPMXOBOTO koga Data
Matrix ¢ npMeHeHneM NIOMUHECLEeHTHOro cocTaBa

MalwunHocunTbiBAEMAS UrnoyaapHas MapkupoBka C NPYMEHEHWeM MIOMWHEeCL,eHTHOro cocTtaBa (MHOe HasBaHue:
hiyopecueHTHass MapkupoBka npAMOro HaHeceumsas — PMIH) HaHOCUTCSA HenocpefCTBEHHO Ha MOBEPXHOCTb Mapku-
pyemoro usfenus B BUAEe CHMBOMA [ABYMEPHOrO LUTPMXOBOro koja. PacnonoxeHHble B 3afjaHHOM nopsaake yrny6neHus
KOHYco06pa3Hoi hopMmbl, 3an0/IHEHHbIE IIOMUHECLLEHTHBIM COCTAaBOM,COOTBETCTBYIOT CBET/IbIM MOAY/IAM CMMBONA LWTPU-
xoBoro koga Data Matrix (pucyHok AT).

[nnHa BOMHBI, HM

PucyHok JA.1 — WrnoygapHoe mMapkupoBaHue C NpYMeHeHneM SIIOMUHECLEHTHOro cocTasa

JIloMVHECUEHTHbIV cocTaB npeAcTasBfaseT coboli KOMNO3MLMI0, COAEpXallyl YacTuubl NloMMHOdOpa C AMana3oHoMm
ANVH BOSH nornoweHus oT 250 HM Ao 600 HM 1M MakCMMyMOM (h/TyOPECLEHTHOrO U3/yYEHUS B AuanasoHe AMNH BOSH OT
600 HM go 700 Hwm.

Mpu 06nyyYyeHNn cuMBONA LUTPUXOBOMO KoJa M3NYyYEHWEM C AJ/IMHAMU BOJSIH B yKa3aHHOM Bbille Auana3oHe u pe-
rmctpauumm ero dayopecueHun CYMTbIBAKOLWMUM YCTPOMCTBOM B Anana3oHe AsvH BonH 600—700 HM nonyvalT 61U3Kuii
K 100 % KOHTpacT MexAay M3My4YeHWeMm OT BellecTBa B Yr/1y6MeHUsIX U NOBEPXHOCTbI, HA KOTOPOI pPacnosloXeH CMMBOS
LITPMXOBOTO KoJa.

BbICOKMIA KOHTPACT MOJIy4aeMOro M306paxeHns CHMXAET 3aBUCUMOCTb BEPOSITHOCTU YCMELIHOTO CUYUTbIBAHUSI CUM-
BOSa OT:

- HanAnumsa 3arps3HeHNn nnm 3anTHbIX MEHOK HA MOBEPXHOCTY;

B/Ja mMaTepuana Mapkupyemoro nsgenusa (Metann, nnactMmacchl, 6eToH, Ap.);

- CBOICTB MUKpopenbeda 1 uBeTta NOBEPXHOCTU MapPKUPYEMOTro M3LENNS;

- Ha/N4msa NOCTOPOHHUX UCTOYHMKOB U3MyYEHUS.

MawwvHocunTbiBaEMAA UrnoygapHass MapkMpoBka C NMPUMEHEHVEM JIIOMUHECLLEHTHOrO cocTaBa MOXeT HaHOCUTbCS
1 YCMELWHO CUYNTLIBATLCSA Ha NOBEPXHOCTAX C CYLECTBEHHO 60Jiee BbICOKON LIEPOXOBATOCTbIO, YEM WUroyAapHass Mapku-
poBka 6e3 NpMMeHeHWs NIOMUHECLEHTHOro cocTaBa. Tak, MMHMMasbHble pa3mepbl MOAY/S CMMBOMA LITPUXOBOroO Koja B
avanasoHe 0,2—0,7 MM 06ecneynBarT CUNTHIBAEMOCTb CMMBO/IA LITPUXOBOTO Koga 6e3 NpUMeHeHUs NIOMUHECLEHTHOTO
cocTaBa Ha MOBEPXHOCTU C LiepoxoBatocTbio (Ra) Ao 7 MkM (cMm. pasgen 3, pucyHok 4). C npuMeHeHMeM JIIOMUHECLEeHT-
HOro cocTaBa CYMTbIBaHWE CMMBOJIOB C TEM X€ AMana3oHOM pa3MepoB Mogyneli BO3MOXHO A5 CyLWeCTBEHHO 60MbLINX
3HaAYEHUIi LWepoXxoBaToOCT NOBEPXHOCTM (YBENIMYEHME HA NMOPSAAO0K OT yKa3aHHbIX 3HAYEHU).
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Ha pucyHke [A.2 cneBa npuBefeHO nsobpaxeHne B BUAMMOM fuanasoHe ANVH BOSIH MapKMpOBaHHOW NOBEPXHO-
CTV hparmMeHTa NMNTONM AeTann (BaroHHOW pambl) C LIEPOXOBATOCTbIO NoBepxHOCcTM 80— 100 mMkM. N306paxeHne cumsona
LUTPUXOBOrO Kofa He o6najaeT Heo6X0ANMbIM KOHTPACTOM U He cunTbiBaeTcA. CnpaBa npeacTaBieHo n3obpaxeHue Toi
Xe getanu, nosiyyeHHoe C MOMOLLbI YCTPONCTBA CUUTbIBAHUSA (PNIYOpPECLEHTHbIX CMMBOJIOB Ha AJ/IMHE BOJHbI dhiyopec-
LLeHUMN KpacuTens B KpacHOM Auana3oHe AMWH BOSH, Npu Bo3byxaatwlem ob6yyeHnn B ronybom gnanasoHe AJWH BOJH.
BbiCOKuIi KOHTPACT n3o6paxeHns obecneymBaeT BbICOKYIO BEPOSATHOCTb CUATLIBAHWUA U JEKOAMPOBAHUS CMMBONA.

PucyHok JA.2 — M306paxeHne MapkMpoBaHHOro parmeHTa NMMTON AeTanu, nofyyeHHoe
B BUAMMOM JunanasoHe [/IMH BOJIH W Ha A/IMHe BOJIHbI (h/lyOpecLeHLMn KpacuTens

[na mawunHocuYnTbIBAEMOI UINOY[AAapPHOW MapKMPOBKM C MPUMEHEHWEM IIOMUHECLEHTHOrO cocTaBa CUrHan OT WH-
chopmaLmoHHOro anemMeHTa (yrny6neHus) nponopuuoHaneH KoamnvecTBy h/lyOpPEeCLEHTHOrO KpacuTess, HaxoAsllerocs
B Yr/y6/eHnmn, a He onpegensieTcsa reomeTpuyeckoin hopmoli yrnybneHus, kak B cnyvyae UrnoygapHoin MapKunpoBku 6e3
NPUMEHEHNS NIOMUHECLEHTHOTO cocTaBa. JTO NPUBOAUT K CHUXXEHUIO BAUSHUS HA KAYECTBO CYMTbIBAHMA CMMBO/A napa-
MEeTpOB NPUMEHSAEMON MapkupyloLwein annapaTypsbl.

MprMeHeHNE NIOMUHECLLEHTHOIO cocTaBa MO3BOMSET CYMTbIBATL CUMBOJIbI LITPUXOBOrO KoAa Ha GO/bLINX paccTo-
SHUAX U B 60N1€ee LUMPOKOM AuanasoHe Yr0B MexXAy N/I0CKOCTbI0 MapkKUpOBKU U MMHUER CKAHWPOBaHUS, Tak Kak MHTEH-
CUBHOCTb (D/TYOPECLEHTHOTO U3yYeHUsA UMeeT cnabylo YrnoBy 3aBUCUMOCTb. DTO NMPUBOAUT K BO3SMOXHOCTU CUMTLIBATH
HaHECEHHY MapKMpPOBKY C KPUBOJIMHEWHbIX MOBEPXHOCTEN MEHbLUIEro pajuyca, Yem 3To AonyckaeTcs AN UrnoyaapHoi
MapKupoBku 6e3 NpUMeHeHUs IOMUHECLEHTHOFO cocTaBa. 3aBMCUMOCTb pe3ynbTaToB CUMTbIBAHWS MapKMpOBKM OT yria
N paccTosiHUA cuUnTbiBaHUA npuseneHa B Tabnuue OA. 1 n Ha pucyHke OA.3.

Ta6nuua OA.1 — Pe3ynbTaTbl CUMTLIBAHUA MALUMHOCUUTLIBAEMON WIN0yAApHON MapKMPOBKWA C NPUMEHEeHWeM JIIoMU-
HECLIeHTHOro cocTaBa Mpy Pas/iMyHbIX Yraax CYMTbIBAHUS U PACCTOSIHWAX OT MapkKMpPOBKM A0 cKaHepa

PaccTtosiHue, cM

Yron, rpag.

5 10 15 20 25 30
920 + + + + + +
75 + + + + + +
60 + + + + + +
45 + + + + + -
30 + + + - - -
15 + - - - - -
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MpumMeyaHunsa

1 YcnosHble 0603Ha4eHNA: 3fech (+) 03Ha4aeT yerneluHoe cHnThIBaHue, (—) o3Ha4aeT OTCYTCTBUE CUUTLIBAHUSA.

2 MNMapameTpbl MapkUpOBKU: AUameTp yriyoneHus (Touku) 350 MKM, pasmMep MOAYNS CMMBOMA LUTPUXOBOMO Kofa
730 MKM, MaTepuan Mapkupyemoi noBepxHoCTU — AopantoMUHMIA.

MpuMeHeHne NIOMUHECLIGHTHOTO COCTaBa NO3BONAET 3HAYUTENbHO PaCLUMPUTL AWana3oH NMPUMEHNMBIX COOTHOLLIE-

HWIA pa3MepoB yrny6neHuit (To4ek) U HOMUHaNBHLIX pasMepoB MOAYMSA CUMBONA LWTPUXOBOTo kofa. MpuMepkl pesynsra-
TOB CHUTBIBAHWUS MALIMHOCHUTLIBAEMOIA UITOYAapHON MapKUPOBKMA C MPUMEHEHNEM NIOMUHECLIEHTHOMO COCTaBa C pasnuy-
HbIMW pa3Mepamu ANEeMEHTOB CUMBOSTa MapKUpoBKW NpuseAeHbl B Tabnuue [A.2 u Ha pucyHke JA.3.

Tabnuya OA.2 — Pe3ynsraThl CHUTLIBAHNS MaLLUMHOCHUTLIBAEMOIA UrNoyaapHON MapKUPOBKK € MPUMEHEHUEM IIOMU-
HeCLEHTHOro cocTaBa NpU pasnuU4HbIX AuaMeTpax yrnybneHus n paamepax Mogyns cMMBofa LUTPUXOBOro Koaa

Ne ﬂwalszl:c;rm;nml;ermn Pasmep mMoayna, MKM 3‘713%5:::3: :(q 2:?.:;23 P?g?:l:;:::; ﬁlga;nr ﬂ
! Moaynsa, % (1 nonbiTka)
1 440 1200 37 +
2 440 1610 27 +
3 440 2030 22 +
4 440 2400 18 +
5 440 2950 18 +
6 240 1040 23 +
7 240 2050 12 +
8 560 2400 23 +
MpuMevyaHne — 34ecCh (+) 03HAYAET yCNewwHoe CYUTLIBaHNE.

OTHOWeHWe anameTpa yrnyéneHus
K paamepy moaynsi, %

100
a0 =
70 /

60 /

50 7/

40 -

30 A

20 D
10
0

MakcumarnbHas BbicoTa YCMNeLwHOoro CYUTLIBaHus, CM

PucyHok [1A.3 — 3aBUCUMOCTbE MaKCUMAIIbHOM BBICOTHI YCMELLUHOTO CHUTLIBAHUSA MapKUPOBKM
OT OTHOLLIEHUS AnamMeTpa yrnybneHus ¢ dprnyopecLupyioLLUm BELIECTBOM K pasMepy MOAYNS CMMBONa
LLTPMXOBOIO KoAa

[A.2 O6lme pekoMeHAAaUMM MO OLleHKe KayecTBa CUMBOSIOB

KOHTpOﬂb Ka4yecTBa HAHOCUMOIo CUMBOIA LUTPUXOBOIo Koga MOXeT ObITb OCyLeCTBNEH Ha YCTaHOBKe, CXeMa Ko-
Topoii nsobpaxeHa Ha pucyHke [1A 4.
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7 — coTonpuemMHuk; 2 — 06bekTB; 3 — 061acTb NPOBEPKM MapKMPOBAHHOTO u3genus; 4— UCTOUHUK BO3BYXAAIOWEro U3NyYeHns;
5 — cBeTo(pUNbLTP NPUEMHOTO KaHana.

PucyHok JA.4 — Tpumep cxeMbl yCTpoiiCcTBa BepudmKaLm CUMBOJIOB LUTPUXOBOTO Koja
npu UrNoyAapHOM MapKupoBaHWW U3AENniA C NPYUMEHEHVEM JIIOMUHECLLEHTHOTO cocTaBa

Ana dopmmpoBaHus nons n KanmbpoBKM OCBELLEHHOCTU OT UCTOYHWMKOB BO30OYXAAloLWwero nsnyyeHns 4 moryT 6biTb
MCNO/b30BaHbl peKOMeHAauMM No KOHTPO/I0 KayecTBa MapKMpOBKU, HAHECEHHOW NPAMbIM MapkupoBaHuem usgenvin 6es
MCMONb30BaHNA IOMUHECLEHTHOrO cocTasa. [/IMHbl BOMIH UCTOYHMKA BO3OYXAaloWero n3fyyeHns A0/MKHbl COOTBETCTBO-
BaTb Mnosioce BO3OYXAeHUsA WCMosb3yeMoro ftoMuHodopa, a B nosoce ero iyopecueHunn mnsnyyeHue [O/MHKHO OblTb
He3HaunTEeNIbHLIM WK OTCYTCTBOBATL. B KayecTBe UCTOYHUKOB W3/TyHEHUSs MOTYT MCMNOMb30BaTbCA CBETOM3yvalolmne au-
oAbl, A/IMHA BOMHbI MakCUMyMa W3/ly4eHUst KOTOpbIX HaxoauTcs B o6nact 450—470 HM. TUNUYHBIA CNEKTP W3NyYeHus
Takoro ceetoussyyaroLiero guoja npueeneH Ha pucyHke JA.5.

400 450 500 550 600 650 700
[nvHa BOMHbLI, HM

PucyHok JA.5 — Mpumep cnekTpa M3NnyyeHns CBETOU3NyvawLero guoga ¢ pabounmm gamHamm BOSH
B rony6oii o6nactu BUAUMOro cnekrpa
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Mpumepbl cnekTpoB BO3BYXAEHNA U (oryopecLEHLMN NFOMUHOMDOpPa, UCMOMb3YEMOro ANA UITI0YAapHOA MapKupoBs-
Ku, npueaeHsl Ha pucyHkax JA.6 n [JA.7 cOOTBETCTBEHHO.

HOpMVIpOBaHHaFl WHTEHCUBHOCTb BOSGy)KﬂeHMFl
1

T ]
400 600 800
[nvHa BOMHbLI, HM

Pucyrok [JA.6 — MpumMep cnekTpa Bo3OyxaeHNUs dryopecLeHLmm

HopMupoBaHHasi MHTEHCUBHOCTL (hryopecLeHLmMmn
1,0

| 1
400 600 800
LnMHa BOMHbI, HM

PucyHok JA.7 — Npumep cnekTpa dnyopecueHunn

BTopudHoe nany4eHune NoMUHECLEHTHOrO BELLeCTBa, UCMOMb30BaHHOro Mpu UIMoyAapHoOi MapKkupoBke, A0 rnona-
ZLaHnsa Ha poToNpuUeMHUK 7 JOIMKHO NpoiTu Yepes cdunsrp 5. MNMocne dunerpaumn B 06beKTUB YCTPOWCTBa He JOMKEH
nonafatb CBET OT UCTOYHUKOB M3Ny4eHuns 4 N 0T NOCTOPOHHUX UCTOMHUKOB OCBELLEHUS, KOTOPbIA CHUXAET KOHTpacT nony-

YaeMoro n3obpaxxeHWss cuMBOMa LUTPUXOBOTO Koga. [pumep cnekTpanbHOW XapakTepucTUk NPONycKaHs UCMomnb3yeMo-
ro dpunstpa npusegeH Ha pucyHke [JA.8.
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Mponyckanue, %
100
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/ T~

0
600 610 620 630 640 650 660 670 680 690 700
[nwuHa BOMHbI, HM

PucyHok [1A.8 — NpuMep cneKTparbHON XapakTepUCTUKM Ko uLmMeHTa nponyckaHusa dpunsrpa
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Mpunoxexue b
(cnpaBouHoe)

CBenieHUA O COOTBETCTBUU CCLINMTOYHbIX MEXAYHAPOAHbLIX CTAHOAPTOB HALUUOHArNbHbLIM CTaHAAPTaAM

Tabnwuuya Ob.1

OB03Ha4eH1e CChlOYHOro CreneHb OB03Ha4eH\e 1 HaNMeHOBaHWe COOTBETCTBYIOLLENO
MexXayHapo4HOro cTaHAapTa (JoKyMeHTa) | COOTBeTCTBUS HaLMOHaNbHOTO CTaHAapTa
ISO/IEC 16022:2006 IDT [OCT P UCO/MOBK 16022—2008 «ABTOMaTUYECKan NAEHTKU-
pukauun. KoguposaHue wrpuxosoe. Cneundukayns cumso-
nukn Data Matrix»
SAE AS9102:2004 IDT [OCT P 56173—2014 «CucTeMbl MeHea)XMeHTa KadecTBa

opraHusaumii aBUaLMOHHOW, KOCMUYECKOW U OBOPOHHBIX OT-
pacnei NpoMeblLLNEHHOCTU. TpeboBaHUS K KOHTPOMO NEPBOro
nsfienusa NPpoAyKLMN aBUaLMOHHO-KOCMUYECKOrO HasHa4YeHUA»

BETCTBUA CTaHAApPTOB:
- IDT — naeHTUYHble cTaHaapThl.

MpumedaHue — B HacToswweit Tabnuue ncnonb3oBaHoO crieqytollee ycrnoBHoe 0603Ha4YeHUe CTeneHmn cooT-
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YOK 004.9:681.5:006.354 OKC 35.040

Kniovesble cnosa: asToMaTuyeckas naeHtudukauums, npamoe Mapkuposanue usgenuin, Data Matrix, nHTpy-
3MBHOE MAapKUpOBaHWe, LUITPUXOBOE KOAMPOBAHWE, UTNOyAapHOe MapkuposaHue, obpaboTka nasepom; anek-
TPOXUMUYECKOE TPaBfeHWe, MoAyrb, CTUIYC

34



Pepaxtop E.C. BenibMoXuHa
TexHunyeckuii pegaktop B.fO. Qomuesa
KoppekTop E.FO. MumpocghaHosa
KomnbloTepHas BepcTka E.A. KoHdpaiuoeol

ChaHo B HaGop 08.12.2016.  MoanucaHo B NevaThb 27.12.2016.  dopmat 60x84%.  [apHuTypa Apmarn.
Yen. neu. n. 465.  Yu.-usa. n.4,18. Tupax 27 ak3.  3ak. 3288.

MoAroToBReHO Ha OCHOBE ANEKTPOHHOW BEpPCUU, NPeAOCTaBNEHHON pa3paboTuMKOM CTaHAapTa

MapaHo u otneyataHo Bo ®ryMn « CTAHOAPTUH®OPM», 123995 Mockea, MpaHaTHbil nep., 4.
www.gostinfo.ru  info@gostinfo.ru


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293749/4293749560.htm

