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MNpenncnosue

Lienv v npuHumnbl cTaHgapTusauun B Poccuiickoii ®epepauynn yctaHoBneHbl ®egepasbHbIM 3aKOHOM
oT 27 gekabpsa 2002 r. No 184-®3 «O TeXHNYECKOM peryimpoBaHumn», a npasnaa NPUMEHEeHN HalMoHanbHbIX
ctaHpgapTtoB Poccuiickoli ®egepaunn — FTOCT P 1.0 — 2004 «CTaHfgapTu3auus B Poccuiickon depepauun. Oc-
HOBHbIE NONOXEHNSA»

CeefgeHunsa o ctaHgapTe

1MNOATOTOBJIEH O6LwecTBOM C OrpaHUYeHHOW 0OTBETCTBEHHOCTbI0O «PUT CEPBUC» coBMecTHO ¢ Acco-
umnaumen aBTomatnyeckon ngeHtndmkaunmn «KOHNCKAH/ITC1 PYC» Ha 0CHOBE COGCTBEHHOIO ayTEHTUYHOTO Nnepe-
BO/Ja Ha PYCCKMUIi A3blK CTaHA4apTa, yKa3aHHOro B NyHKTe 4. BbINoAIHEHHOTo OO0 «PUT CEPBUC»

2 BHECEH TexHnuyeckum koMuTeToM no ctaHgapTusaumm TK 355 «TexHonormm astomaTnyeckoi ngeHtndum-
Kauuun n céopa flaHHbIX 1 GromeTpua»

3 YTBEP)X/[EH VW BBEJIEH B JENCTBWE MMpukasom ®eaepasibHOro areHTcTa No TeXHUYECKOMY pery-
nuposaHuio n metposiormn ot 14 maa 2010r. Np79-ct

4 HacTtoswmii cTaHfapT MAEHTUYEH mexayHapogHomy ctaHaapTty MCO/M3K 24778:2008 «MHhopmaumoH-
Hble TeXHONOorMn. TeXHONOTUN aBTOMaTUYeCKON ngeHTuduKaLm n coopa gaHHbix. Cneundurkansa CMMBOINKN
wTrpuxosoro koga Aztec Code» (ISO/IEC 24778:2008 «Information technology — Automatic identification and
data capture techniques — Aztec Code bar code symbology specification»)

Mpu NpYMeHeHNn HacToALEero cTaHgapTa pPeKOMeHAyeTCs UCMOJ1b30BaTb BMECTO CCbI/TOYHBIX MEXyHa-
pPOAHbIX CTAHAAPTOB COOTBETCTBYOLWME UM HaLMOHaNbHble cTaHAapTbl Poccuiickoin ®epepaunn, ceegeHus o
KOTOpPbIX NPpUBEAEHbI B LONO/THNTETBHOM NpUaoxernun A

5 BBEAEH BINEPBbIE

6 CrnepyeT 06paTtuTb BHUMaHVE Ha TO, YTO HEKOTOPbIE 3/IEMEHTbI HACTOSILLLEro cTaHAapTa MoryT 6bITb 06bek-
TOM naTeHTHoro npaea. MCO 1 MIK He HecyT OTBETCTBEHHOCTb 3a YCTAHOB/IEHME NOA/IMHHOCTY Kakux-nn60 unm
BCEX TaKUX MaTEHTHbIX NpaB

MHpopmaLms 06 nameHeHnax K HaCTOsALLLEMY CTaHAap Ty ny6anKyoTCA B XerogHo nsgasaemom HGop-
MauMOHHOM yKa3aTersne «HaunoHa/bHble CTaHAapThi», @ TEKCT U3MEHEHU 1 NONPaBOK — B €XXeMeCAYHO
n3gasaeMbix MHDOPMaLMOHHBIX YKasaTenax «HauymoHanbHble anaHgapThi». B cnyyas nepcc/noTpa (3aMeHbl)
WM 0T MEHbI HACMIALWEro cTaHjapTa CooTBeTCTBYloLLee yBeloM/IeHe 6yieT ony6/IMKOBaHO B eXeme-
CAYHO n3jaBaeMOM H(OPMaLMOHHOMYKa3aTe e «HaunoHasibHble CTaHgapThi». COOTBeTCTBYOLWas nH-
dhopmaums. ysegomaeHme n TekCTbl pasMmeLlatn T csa TaKkke B MHhopMaLMoHHOM cucTemMe 06Lero nosib3oBa-
HMA — Ha odhmumansHOM caliTe PefepanbHOro areH TCTBa N0 TEeXHNYeCKOMYPeryvpoBaHuio U MeTPoorum
BceTuWHTepHeT

©CTtaHpgapTuHcopm. 2010

HacTosAwmii cTaHAapT HE MOXET GblTb MOSTHOCTHIO UM HACTUYHO BOCNPOU3BEEH, TUPAXKNPOBAH 1 pacnpo-
CTpaHeH B kayecTBe ouLnanbHoro n3ganus 6es paspelleHns efepasbHOro areHTcTBa No TeXHUYeCKoMy pery-
NIVPOBAHUIO N METPOSIOTNK
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BeBepeHune

Aztec Code siBNsieTCcs BYMEPHO MAaTPUUHOI CUMBO/IMKOW, CUMBO/IbI KOTOPOI MMEIOT KBAAPATHYI0 (hopMy
U COCTOSIT U3 KBAAPATHbIX MOAY/El, PACNONOXEHHbIX HA CETKE C KBaAPaTHLIMU siueiikamu, B LLeHTpe KOTOpOoii
pacnonaraertcsi lWWa6oH NOMCKA «MULIEHb», COCTOALLUIA N3 KOHLEHTPUYECKMX kBaapaToB. Cumeosbl Aztec Code
No3BONSAOT KOANPOBATb Kak Masible, Tak U 60/bline 06bEMbI aHHbIX CYPOBHEM UCMPaBIEHUS OWNGOK, BbIGUpa-
€MbIM N0/b30BaTENEM.

HacTosuwuii cTaHgapT peKoMeH0BaH 415 NPUMEHEHUs N3roTOBUTeNSIMW 060pYyA0BaHus ans pa6oTsl co
WTPUXOBLIMU KOAAMM U MONb30BaTENAMN faHHOK TexHoNorumn, o6ecneynBas COBMECTUMOCTb MPOrPaMMHbBIX 1
annapaTHbIX CPEACTB, NpefHAa3HAUEHHbIX 41 (DOPMUPOBAHUSA 1 CUUThLIBAHUS cuMBOJI0B Aztec Code.

CHOCKM B TEKCTE CTaHAapTa, BblAe/IeHHbIEe KYPCUBOM, NPUBEAEHbI A5 NOSCHEHNUSA TeKCcTa cTaHgapTa.
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HAUWOHANbHbBW CTAHOAPT POCCUMCKOWN SEALEPALUNWN

NHpopMaLMOHHbIE TEXHOOTUN
TEXHONOTMWN ABTOMATUYECKOWN UAEHTUDUKALNN N CBEOPA AAHHbIX

Cneuyndukaumsa CUMBONUKN WITPUXOBOro Kopa Aztec Code

Information technologies. Automatic identification and data capture techniques. Aztec Code
bar code symbology specification

JaTta BBegeHns — 2011— 07— 01

1 O6nactb NpUMeHeHUs

HacTtosiwwnii ctaHpapT yctaHaBnvBaeT TpeboBaHus k cumBonuke Aztec Codel Bkoyas MeTof KOAUpOBa-
HUS1 3HAKOB AaHHbIX, MPaBuia KOAUPOBAHMUS 1 CNPAB/EHNUs OWNB0K, CTPYKTYPY rpadhuyeckux CUMBOJIOB, TPE60-
BaHWsA K pa3Mmepam CMMBOJIOB U KAYECTBY UX NeYaTn, PEKOMEHAYEMbIi aNropuTM AEKOANPOBAHUS, a Takxe npu-
KnagHble napameTpbl 47151 IPUMEHEHUS!, 3ajaBaeMble N0/b30BaTENEM.

2 HopMmaTuBHbIE CCbINKN

B HacTosuWeM cTaHAapTe NCMO/b30BaHbl HOPMATUBHbIE CChIJIKM Ha CeayoLne cTaHaapTbl v apyrue Hop-
MaTVBHble OKYMEHTbI, KOTOPble HE06X04MMO Y4nTbIBATL MPU UCMO/Ib30BAHMM HACTOsLWero cTaHgapTa. B cnyyae
CCbINNOK Ha AOKYMEHTbI, Y KOTOPbIX YKa3aHa AaTa yTBepXAeHns, He06X0A4MMO N0b30BaTbCA TO/IbKO YKa3aHHOM
pepakumeir. B cnyvas, korga gata yTBepxaeHus He npuBefeHa, ciegyeTt Nonb30BaTbCs NocneHel pejakunei
CCbI/IOYHbIX JOKYMEHTOB, BK/1l0Yasn Nt06ble NonpaBku U U3MEHEHUS K HUM:

MCO/M3K 646:1991 NHdopmaunoHHblie TexHoorun. Habop 7-6MTOBbIX KOAMPOBaHHbIX 3HakoB MCO ans
o6MeHa nHgopmaumeli (ISO/1IEC 646:1991 Information technology — ISO 7-bitcoded character setfor information
interchange)

MCO/M3K 15415:2004 ViHhopMaUNOHHbIe TexHoNornn. TeXHoMorMm aBToMmaTuyeckol ngeHtudumkanmm n
c6opa gaHHbIX. Cneyndukaumns ncnbiTaHnii KayecTsa nevaT CMMBOJIOB LUTPUXOBOTO koga. JiByMepHble CUMBO/IbI
(ISO/IEC 15415:2004 Information technology — Automatic identification and data capture technigues— Bar code
print quality test specification — Two-dimensional symbols)

NCO/M3IK 15424 NHopMaLMOHHbIE TEXHONOMMW. TEXHONOTMM aBTOMAaTUYECKON naeHTudukaumum n cbopa
OaHHbIX. M aeHTudmkaTopbl HOcUTeNen fAaHHbix (BkItouyas ngeHtudukatopsl cumaonuk) (ISO/IEC 15424 Information
technology — Automatic identification and data capture techniques — Data Carrier Identifiers (including Symbology
Identifiers))

MCO/M3K 19762 (Bce yacTn) IHopMaLNOHHbIE TEXHOOTUN. TEXHONOrMN aBTOMaTUYeCcKon nageHTudnka-
Lun n cbopa gaHHbIX. FTapMOHM3MpOBaHHbIii cnoapb. (ISO/IEC 19762 (all parts) Information technology— Automatic
identification and data capture (AIDC) techniques — Harmonized vocabulary)

AIM Inc. MexayHapoaHasa TexHuyeckasa cneuyudukaunsa: NHTepnpeTtaunn B paclimpeHHom kaHasne (AIM
Inc. International Technical Specification: Extended Channel Interpretations):

-yacTb 1. Cxembl ngeHtucbukauum n npotokon (Part 1: Identification Schemes and Protocol);

-yacTb 2. Mpoueaypa perncTpauun Habopos KOAUPOBAHHbLIX 3HAKOB U APYrMx opmaTos AaHHbIX. Pernctp
Habopos 3HakoB (Part 2: Registration Procedure for Coded Character Sets and Other Data Formats. Character
Set Register)

'/ PekoMeHAyemMOe HauMeHOBaHWe CUMBOJINKN HA PYCCKOM fi3blke — «ALTEeK KoAu.

N3paHue opuymanbHoe
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3 TepMUHbI, onpefenieHnsi, YCOBHble 0603HaUYeHUsT U PYHKLNUN

3.1 TepMuUHbI N onpepeneHns

B HacToswWeM cTaHfapTe NPpUMEHeHbl TEPMUHbI M onpefeneHus, yctaHosneHHble B MICO/M3K 19762 (Bce
yacTu), a Takxe cnegylouwme:

3.1.1 wabnoH noncka «muweHb» (bullseye): Fpynna KOHLEHTPUYECKNX KBALPATOB, UCNOJIb3yeMas B Ka-
yecTBe WabnoHa noucka B Aztec Code.

3.1.2 koHTponbHOe cnoso (checkword): Kogosoe cnoBso, Bk/toyaemoe B cumBona Aztec Code ¢ uenbio
ncnpasaeHns n/mnm o6HapyxeHuns oLnB6OoK.

3.1.3 kogoBoe CNoBO AaHHbIX (dataword): KogoBoe cN1oBO, ABAAIOLWEECH YACTbIO AaHHbIX CO0OLEeHNS,
3aK0MPOBAHHOIO B CUMBOJIE.

3.1.4 6nok TMna gomMmuHo (domino): [ByxmogynbHas MNOACTPYKTypa 3Haka CuMMBO/la B CUMMBOJE
Aztec Code, ABnsA0LWanCcsa 3IeMeHTapHON CTPYKTYPHON eAnHML el Npu KOAUPOBaHUN CUMBO/A B rpadduyeckom
Bue.

3.1.5 cnyxe6Hoe coobweHne (Mode Message): KopoTkoe cnyxebHoe coobLyeHne hMKCUpoBaHHOW fNun-
Hbl. Kogupyemoe B cumeone Aztec Code, cogepxallee nHopMaLmnio o pasmepe CMMBOA U ANNHE CO0bLWeHna
CAaHHbIMM, a Takke Kof0Bble C/10Ba NCMNPaB/IEHNS OLLINGOK.

3.2 YcnoBHble 0603HAYEHNA U PYHKLUN

3.2.1 MaTtemaTtnyeckune obo3HavyeHus

B HacToswem cTaHfapTe CNOb30BaHbl cneayoline MmatemaTuyeckme o603HaveHmns:

— 4uncnio 6UTOB B KAXA0OM KO40BOM C/OBE;
— eMKOCTb CMMBOJa B 6uTax;
— €eMKOCTb CMMBO/1a B KOAOBbIX C/10BaXx;
4YMC/I0 KOAOBbIX CNOB fiaHHbIX (COO6LLEHNIT) B CUMBOSE;
— YKUCJ/I0 KOAOBLIX C/TOB UCNpaB/ieHNs OWNH0K B cumBoe, pasBHoe Cw— D;
— 4YMC/0 CNoeB AaHHbIX B cuMBone (0T 140 32). onpegensioliee ero pasmep;
— 3Hak-moAndukaTop naeHTndukaTopa CMMBONKMA.
— pa3mep Xv1an HOMWHaNbHBINA War kKBagpaTHOWR ceTku;
— 0606UleHHada nepemMeHHasn, ucnonb3lyemas Ans npeAcTaBieHns NoJIMHOMOB UCNPaBAeHUS OWNBOK;
(X.y) — LekapToBbl KOOPAMHATLI HA CETKE MOAYNEN.
3.2.2 MaTtemaTunyeckme PyHKLUN 1 onepaynmn
B HacToslwem cTaHAapTe NpMMeEHeHbI cnefyolne MatemMaTnyeckme yHKLMN 1 onepaTopbl:
abs() — chyHKUMA a6CONOTHO BENMUYUHBI (MOAYb);
div— onepaTop Le/I04NCNEeHHOrO0 ieNNeHNS;
Tax(a, b)— 60onbwee n3 yncen a un b;
mod — 0CTaToK NoC/e LLeN10YNCNEHHONO fe/IeHNs.

XXQI—XUQ’QW

4 MNapameTpbl CUMBOJIVKA

4.1 OCHOBHble napameTpbl
Aztec Code npeactaBnseT co60i ABYyMEPHYHO MaTPUUYHYO CUMBOJINKY, MEIOLW Y0 CnefyloLlimne OCHOBHbIe
napameTpbl:
a) Kogmpyemblit Habop 3HaKOB:
1) noagepxunBaeT KogMpoBaHue N0 6bIX 8-6MTOBbLIX 3HAYEHWIA. 10 yMOn4YaHnio NCNONb3YT cnegytouiee
npeAcTaBnexue:
a) 3Haknm Habopa ASCI! (Bepcun KOW-7) no MCO/MIK 646 cornacHo HaumoHanbHol Bepcun CLUAOQ
(nanee — 3Hakm ASCIlI (KOWN-7)) gns 3HaKoB C AeCATUYHbIMW 3HavYeHnsmMun oT 0 4o 127 3HaKOB KOAOBOro
Habopa.
MpumeyvyaHne — YkaszaHHas Bepcuss ASCIl (KOWN-7) coctouT un3 Habopa 3HakoB GO noNCO/M3IK 646
1 Habopa 3HakoB CO no MCO/M3IK 6429, B KOTOPOM 3HAKM C AECATUYHBIMW 3HAYEHUSAMU OT 28 A0 31 COOTBETCTBYHOT
3Hakam FS. GS, RS n US coOTBETCTBEHHO;

0 Hab6op 3HakoB no ANSI INCITS 4-1986 (R2007) Information Systems — Coded Character Sets— 7-Bit
American National Standard Code tor Information Interchange (7-Bit ASCIl) (MHcopmaunoHHble cucTembl — Koan-
poBaHHble Habopbl 3HAKOB — 7-6GUTOBbII aMmepuKaHCKWii HaLWOHaNbHbI CTaHAApPTHLIN Kog ANnA o6meHa uHGoOp-
Mauuei (7- 6uToBbln ASCII).

2
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b) 3Hakn pacwmnpeHHoro Habopa ASCII (Bepcusa KOU-8) no MCO/M3IK 8859-1 (ganee — 3Haku pacluu-
peHHoro Habopa ASCIl (KOW-8)) c fecaTuUYHbIMM 3Ha4YeHnamu ot 128 no 255.
[laHHoe npeacTaBneHne COOTBETCTBYET UHTepnpeTauny B paclimpeHHom kanane (ECI)— EC1000003;

2) nogjepxueaeTt KOAMPOBaHNE BYX 3HAKOB, He ABMAIWMUXCA 3HaKaMu AaHHbiX: 3Hak FNC1 ansa coeme-
CTUMOCTW C HEKOTOPbIMY AeiCTBYIOL MU NPUIOXKEHNAMN 1 3HAK ynpasasioLiei nocnegosatensHoct ECl gnsa
TUMOBOTO KOAMPOBAHUA CBeieHNii 06 NHTepnpeTaLunm coobLeHus;

b) NpeAcTaBeHne AaHHbIX: TEMHbI MOAY/Ib COOTBETCTBYET BONYHON eANHNLE, CBET/IbIA— [BOUYHOMY
HY10;

C) pasmep cumBona:

1) cumBon Aztec Code HavMeHbLLIEro pa3Mepa npeacTtaBaseT coboii ksagpaT pasmepom 15x15 moayneil,
a Hanbonblwero — kBagpart pasmepom 151 x 151 moayneii;

2) Hanun4ne cBOGOAHO 30HbI 3@ rpaHNLaMu CMMBO1a He 0693aTesbHO;

d) o6bem gaHHbIX (419 pEKOMEHAYEMOro ypoBHA uCnpaBieHns ownbok):

1) cumson Aztec Code HaumeHblero pasmepa obecneunsaeT KoguposaHue A0 13 UMPPOBbLIX UK
12 andpaBUTHbLIX 3HAKOB UM 6 6ATOB AaHHbIX;

2) cumBon Aztec Code Hambonblwero pasmepa obecneynsaeT koauposaHue A0 3832 UM POBLIX WUAK
3067 anhaBUTHbIX CUMBOJIOB AN 1914 6ainTOB faHHbIX;

e) 3af,aBaeMblil ypoOBEHb UCNPaBIEHNS OLLINBOK:

1) ycTaHaBnuBaeTcsa nosb3oBatenemMm B pasmepe oT 5 % A0 95 % obbema faHHbIX, HO HE MeHee Tpex
KOZ,0BbIX C/10B:

2) pekoMmeHayeMblii ypoBeHb — 23 % eMKOCTU cuMBO/a c fo6aBneHnem Tpex KOf0BbIX C/10B;

f) TN KogupoBaHuA: MaTpUUYHaA CUMBOJINKA,;

[1) HE3aBUCUMOCTL OT OPUEHTaLMN: NPUCYTCTBYET.

4.2 [lononHuTenbHble cBOlicTBA

CumonukaAztec Code obnagaert crefyownMn HeoTbeMIeMbIMU U Heoba3aTe IbHbIMY (3aaBaeMbIMU N0
BbIGOPY) CBOWCTBAMU:

a) uBeToBas MHBepcus (HeoTbemneMoe CBOWCTBO). B HacTosiLem cTaHjapTe nNpu NnpeAcTaBieHnn nonuca-
HUM cumeonos Aztec Code LeHTp WwabsoHa novcka Bcerga npeacTasiedH Mofy/femM TEMHOrO LBeTa, npu 3ToM
[BOWYHbIE e JMHULIbI KOAUPYIOT TEMHbLIMU MOAY/IAMU; CUMBOJIbl C 3aMeHOIi LiIBETOB MOZAY/1ei Ha NPOTUBOMNO/OXHbIN
Nerko pasnnyatTca 1 AeKoANPYIOTCSA TUNOBbLIM YCTPONCTBOM CUUTLIBAHUS;

b) 3epkanbHoe oTobpaxeHne (HEOTbEMIEMOE CBOWCTBO). 306paxeHuns, cogepxaline cumonbl Aztec Code
B 3epKa/ibHOM 0TOBpaxXeHnm, NoayyYeHHble C MOMOLLLbI0 OTPaXEHHOTo CBETOBOro NOTOKa UAn NpyM 06paTHOM Ha-
npaB/IEHNN CKAHNUPOBAHUSA, UM CHUTAHHbIE C 06PATHO CTOPOHbLI MPO3PAaYHOi NOAN0XKN, aBTOMATUYECKN pacnos-
HalTCA N AEKOAMPYIOTCA TUMNOBbLIM YCTPOWCTBOM CUMTbIBAHNS;

C) MHTepnpeTauusa B paclumpeHHom kaHane (ECI) (Heo6a3aTenbHoe CBOWCTBO). MexaHn3M nHTepnpeTtalmm B
paclwupeHHom kaHane (ECI) o6ecneunsaeT npejcras/ieHne 3HAKOB Pas/inyHbIX HA60POB (Hanpumep, apabCekoro,
KMPUAMNLbI, TPEYECKOro, MBpUTA) U APYTUX MHTepnpeTaunii faHHbIX AW yyeT cneundunyecknx TpebosaHnii gns
KOHKPETHOr0 NPUMEHEHUS;

d) cTpykTypupoBaHHoe coefAvHeHNe (HeobsA3aTenbHoe CBOICTBO). ObecneynBaeT BO3MOXHOCTb JIOFMYECKO-
ro nocnepoBaTebHOrO npeacTaBneHns @annoB faHHbIX C UCNoNb30BaHMeM 40 26 cumBonos Aztec Code. Mc-
XOJJHble laHHble NPaBU/IbHO BOCCTaHaBNBAIOTCA NPU N11060I nocnefoBaTe/IbHOCTU CKaHUPOBaHWA CUMBOJIOB;

€) Hanmume CMMBOJIOB A1 MHULMANM3aLMmn yCTpoiicTBa CUNTbIBaHNS (Heobs3aTenbHoe CBOWCTBO). Mpume-
HsieTca cneynanbHblil popmat cumosios Aztec Code Kak onuus B MEHIO LUITPUXOBOTO KoAa 419 UHULManusaunm
ycTpoiicTBa cunTbiBaHUSA. [laHHble B COO6LEHNN, 3aKOANPOBaHHbIe B TAKUX CNeLanbHblX CUMBOax, He nogse-
Xart nepegaue:

f) Hanuume CTPyKTypbl cumBosioB Aztec RunesO (Heo6Gs3aTenibHOe CBOWCTBO). [pumeHsieTcs Habop
13 256 He60/1bLNX CUMBOJIOB (rpatPUecknx 06 bEKTOB), MPUTOAHbIX A1 MALIVHHOTO CUUTLIBAHWSA, COBMECTUMBbIX
¢ cumeonamu Aztec Code 1 npefHasHauyeHHbIX 415 CNeLnanbHOro NpuMeHeHns (NpuoxeHue A).

5 OnucaHne cMMBOOB

Cumsonbl Aztec Code MMeOT HOMUHaNbHO KBaApaTHY hopmMy U COCTOAT U3 KBaAPaTHbIX MoAynel,
pacnosioXeHHbIX Ha YC/I0OBHOI CeTKe C AvelikamMn KBaApaTHON (opMbl, B LIEHTPe KOTOPOW pacnonaraertcs
wabnoH noucka «muweHb». Ha pucyHke 1 nsobpaxeHbl fBa TunNosbiXx cumsosia Aztec Code. Cnesa
pacnonoxeH He60/bLWON OQHOCNOWHbIA CUMBOJI, B KOTOPOM 3aKOAMPOBAHO 12 undp ¢ ypoBHEM UCNpaBIeHUs

0 HanmeHoBaHMe CUMBOJIOB HA PYCCKOM f3blke — *PyHbl AuTeK».
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ownb6ok 47 %, a cnpaBa — 60s1ee KPynHbI/ LWIECTUC/ONHbIA CMMBO/, B KOTOPOM 3akoAupoBaHo 168 uudp c
ypOBHEM ncnpasneHns ownbok 30 %.

PucyHok 1 — TunoBble cumBosibl Aztec Code

CnMBOIbI, NpMBEAEHHbIE HA PUCYHKE 1, MNOCTPUPYIOT NPUMEPbI ABYX OCHOBHbIX (hOPMaTOB CUMBOJIOB
Aztec Code. CnieBa pacnosioxeH KoMnakTHbI cumBon Aztec Code, KOTOPbIV BU3yasibHO OT/IMYAIOT MO WabnoHy
noncka «MulleHb», COCTOSILLLEMY U3 iBYX KOHLIEHTPMYeCcknx kBaapaToB. KOMNakTHbie CUMBOJ/Ibl HAUTYYLLINM 06-
pa3oM NoAaxoAaT Ans 3pheKTUBHOIo KOANPOBAHUS KOPOTKMX cO0bLLeHNii. Cnpasa pacrnosioxeH NoIHopasMepHbIii
cumson Aztec Code, Wab60H NOMCKA «MULLEHb» KOTOPOr0 COCTOUT U3 TpeX KOHLLEHTPUYECKNX KBagpaToBs. MonHo-
pasmMepHble CUMBOJIbl UMEIOT pasmepbl 60/blle, YeM KOMNAKTHbIE, U B HUX MOXHO KOANPOBaTb COO6LLEeHUS 60/1b-
wero o6bema. MockobKy KogMpYoLLMe YCTPOCTBa MOTyT aBToMaTU4eCcKu BbibupaTs, a jekogmpyoLme ycTpoii-

CTBa aBTOMaTUYeCKM pasnuyatb 3Tv ABa hopmarta, To obecneynBaeTcs oxBaT NpUKNafHbIX MPUMEHEHWI CUMBO-
nos Aztec Code.

5.1 CrTpyKTypa cumBoia
OcHOBHas CTpYKTypa KomnakTHoro cumaona Aztec Code npuBefeHa Ha pUCYHKe 2, a OCHOBHas CTPyKTypa

nonHopasmepHoro cumosia Aztec Code — Ha pucyHke 3. B nito6om cumBosie Aztec Code B ero LLeHTpe pacnono-
XEHO AP0 CUMBOA, CO BCEX YETbIPEX CTOPOH OKPYXXEHHOE NOMIAMUN AaHHbIX.

PucyHok 2 — CTpykTypa KoMnakTHoro cumona Aztec Code
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eTOMpPOUTL* [NepemeHHble
CTPYKTYpbI CTPYKTYpbI

PucyHok 3 — CTpykKkTypa nosHopasmepHoro cumsona Aztec Code

5.1.1 Agpo cumBona

SApo cuMBONa MMeeT KBaApaTHyo hopmy, pacnosaraeTcs TOYHO B LieHTpe cumBona Aztec Code u cocTonT
13 WwabnoHa noncka, WabsoOHOB OpUEHTaLUN 1 CNYXe6HOro coobleHmns. B koMmnakTHbIX CUMBO/Iax a4p0 3aHuMa-
eT o6nactb pasamepom 11x11 mopgynei, a B noNHOpasMepHbIXx cuMmBosiax — 15x15 mogyneii. lekogupoBaHune
oKpyXawLlWnx nonei gaHHbIX BO3MOXHO TO/IbKO MOC/MEe YCMELWHOro o6HapyXeHus n AeKkogupoBaHusa sgpa
cumBona.

5.1.1.1 Wab6noH noucka

LWa6noH noncka B Aztec Code npegcTtasnseT cob60ii rpynny KOHLLEHTPUYECKNX KBaapaToB. B LeHTpe Haxo-
OUTCA OAVNHOYHbBIN TEMHbIV MOAYb, 3aK/OUYEHHbIV B KBaApaT U3 CBET/bIX MoAyneli, KOTOPbIi OKpYXeH cneay-
IOWUM KBaapaTomM M3 TEMHbIX MOoAyneWl u T.4. BNAOTb 0 BTOPOro TEMHOTO KBagparta pasmepom 9x9 moaynei
B KOMMNaKTHbIX CUMBO/1ax UAv TpeTbero TEMHOro kBagpara pasmepom 13x13 mopyneit B NosIHOpasMepHbIX
cumMBoONax.

5.1.12 Wa6noHbl opneHTauum

Moyrnam wa6s0Ha NoMcka pacnosioXkeHbl YeTbipe TPEXMOAY/TbHbIX Wab/10Ha opueHTaummn, umerLwmnx op-
MY LUeBpOHa. JleBblli BEPXHUIA La6I0H OpUeHTaL MM COCTOUT U3 TEMHbIX MOAY e, a neBblil HUKXHUIA — U3 CBET/bIX
Moaynei. MNpaBblii BEPXHUI WabN0H COAEPXUT ABa TEMHbIX MoAYNSA1L a npasBblil HUKHUA — OAWNH TEMHbI MO-
Aynb2L(pucyHKn 2 n 3).

5.1.1.3 CnyxebHoe coobuieHne

Cnoli 4aHHbIX, COCTOALWNIA N3 MOAY e, NpeacTaBNALWNX 6UTbI CNYXeOHON NHhopMaLun, npuneranLmnx
K WwabioHy noucka, 3a uckaoyeHrem Mogysei wWabnoHOB opueHTauny (B MOTHOPasMepHbIX CUMBOJIax Takxe 3a
UCK/TIOYEHNEM LIeHTPasibHOro MOAY A Ha Kax /ol CTOPOHE, AB/AIOLWErocs YacTblo peLleTKN NPUBA3KN), COAEPXUT
cnyxebHoe coobuieHne 1 KOLOBble C/I0Ba UCNPaBeHUa OWMNBOK. YKaszaHHble MOAYNN pa3mellarT B JaHHOM
c/ioe B HanpaB/ieHUy NO YacoBOl CTpPesike, HAYMHas C ero IeBOro0 BEPXHero ytna. B cnyxeb6Hom coobuieHnn B
AAIBHOM BMJe KOAUPYIOT Kak YNC/10 CNI00B AaHHbIX CMMBOA (CnefoBaTeflbHO, U ero pasmep), Tak 1 obliee 4ncno
KOA0BbIX C/I0B flaHHbIX B 3TUX CN0sX. OcTanbHble KOAO0BbIE C/I0BA ABMATCA KOHTPO/IbHLIMY CI0BaMU Ucnpasne-
HMA OWNBOK B coo6LLeHNN. Mogpo6HOE onncaHne CTPYKTYPbl M NpoLeAypbl KOAUPOBAHMSA CYXe6HOoro coobuye-
HUA NpUBeAEeHo B 7.2.

5.1.2 Monsa gaHHbIX

Monsa fgaHHbIX PpacnosioXXeHbl CAMMETPUYHO BOKPYT sifpa CUMBO/a U COCTOAT M3 O4HOT0 UAN HECKOSIbKNX
CN10eB AaHHbIX. B nosIHOpa3MepHbIX CMMBOJ1aX MO NONAM AaHHbIX NPOXOAUT peLleTka NPUBA3KK.

’ TeMHble MOAY/N PACTOMIOXKEHbI N0 BEPTUKANbLHON CTOPOHE WabfoHa oOpueHTauuu.
21 TeMHbl/i MOAYNb PACMOIOXEH B NPaBoil BepXHei yacTwn wabnoHa opueHTauum.
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5.1.2.1 PeweTka NnpuBA3KK

Kaxpaa NuHMA peweTkn nNpusBsAskM (PUCYHOK 3) COCTOUT M3 NOC/ef0BaTENNbHOCTU TEMHbIX U CBET/IbIX
mMoAynei, HaunHalLWwmuxcs oT wabsoHa noucka n 3akaH4YMBaLWMNXCA Ha rpaHuuyax nonei gaHHbixl. JInHum
peleTkn NpMBA3KM NPOXOAAT N0 OCAM CUMMETPUN CUMBOSA, & Takke No KaxablM 16 cTpokam 1 cTonbuam ycnos-
HOWi ceTku. Mepuoanyeckas CTPYKTypa NNHWI pelleTkn NpMBA3KM obecneymnBaeT co3aHne KOHTPOSIbHbIX TOYEK,
Heo6X0AUMbIX 419 60/1ee TOYHOTo onpeesieHnsa MeCTOPaCcNoN0XeHUs None AaHHbIX B MOTHOPa3MepHbIX CUMBO-
nax Aztec Code. B komnakTHbIX cumBonax Aztec Code, MelOLMX OfpaHNYEeHHbIli pasmep, peleTka NpUBA3KM
OTCYTCTBYET.

5.1.2.2 Cnouv faHHbIX

KogfoBble crioBa fjaHHbIX COO6LLEHNS BMECTe C COOTBETCTBYOLW MMM KOAOBbLIMW CI0BAMU UCMPaBJ/IEHUSA
owmnbok pacnonaratT No CA0SM AaHHBIX, KaXAbl/i U3 KOTOPbLIX UMeeT TOJILLMHY pa3MepoM ABa MOAYNSA U pacno-
NOXeH BOKPYr sApa cMMBO/a, NPy 3TOM AaHHble B KaXXA0M C/10€e 3anncbiBaloT, Ha4MHasa C 1eBOr0 BEPXHero yrna
KaXA0ro C/10A B HaNpaB/1eHUM N0 YaCOBOW CTpesike C NocnefyWwmmM NepexoAom Ha creyoWwnii BHEWHWUIA (No
OTHOLWEHWIO K Npeabliaywemy) cnoli gaHHbix (N0 «cnupanu»), B nonHopasmepHbix cumBonax Aztec Code npu
3anucu faHHbiX NPonycKalT No3uLmMn Moayneli, 3aHATbIX peLleTKol npuBAsku. KomnakTHble cumBonbl Aztec Code
cofepxart oT OHOro [0 YeTbipex CNI0eB AaHHbIX; No/IHOpa3MepHble cMMBO/bl Aztec Code MOryT cogepxartb OT
ofHoro Ao 32 cnoes. MNogpobHas MHopmauma 0 KOAUPOBAHUMN flaHHbIX CO06LWEeHNS, (HOPMUPOBAHUN KOAOBbIX
C/10B, KOAVPOBAHWUW KOHTPOJIbHbIX C/I0B UCMPaB/IeHNsi OWIMBOK M UTOrOBOM pasMeLLeHnmn KOL0BbIX C/10B M0 C109M
[aHHbIX NpuBeAeHbl B 7.3.

5.2 CTpyKTypa 3HakoB CMMBOMA ¥ NOC/E€A0BaTENIbHOCTb UX PACMNOTOXEHUA

[nsa nosblweHna 3 HeKTUBHOCTY UCNIPAB/IEHNA OLLNGOK C NPUMeHeHnem kof0B Puga-ConomoHa KogoBble
C/10Ba M 3HaKM CMMBOJ1A UMEIOT NepemMeHHble pa3mepsl OT 6 40 12 6MTOB B 3aBMCMMOCTU OT 06LLero pasmepa
CYMBO/1A B COOTBETCTBUMN C PUCYHKOM 4.

C3b

BXXTTa

119 7 5 3 1 s
1210 8 6 4i 2

L J
Bomeraxclu2cnoTa
| |
Beull 1> cuscnomcnom pTago 8
L |
3 cMMBO/1aX C YAC/IOM C/10eB e 8 A0 22
|

B ow BanaxeuMctT TOM 0T234032

PuncyHok 4 — TunoBas CTpyKTypa 3Haka B cMmBoOsieZl

B pesynbTate ormbaHusa agpa cMMBoia no cnmpanu, NOBOPOTOB Ha yrnax v u3-3a nponycka 3/ieMeHToB
peleTkn NpuBA3KM hakTuyeckme OpPMbl 3HAKOB CMMBOJIA 3aMETHO OT/INYAIOTCA OT 061 el TMNOBON hopMbl
3HaKa CMBO/Ia, XapakTepHOIi 4719 KOHKPeTHOro cumBosa. Ecim paccmaTpmBaTh KaxAblii 3HaK CMMBO/1a Kak noc-
nepoBaTebHOCTb 6/10KOB TUNa [OMUHO, COCTOALLMX U3 ABYX MOAY/eli B BbICOTY 1 O4HOT0 MOAYS B LUNPUHY,
TO nocnefoBaTeIbHOCTb 3HAKOB CMMBO/IA NpeBpaLlaeTcsa B nocaeAoBaTelbHOCTb 6/10KOB TUNa AOMUHO. Pasme-
LweHne 6/10KOB TUNA JOMUHO B NOJAX flaHHbIX CUCTEMATU3NPOBAHO, YTO ynpouiaeT UX pasMelleHne B npouecce
KoAUpoBaHUA N naeHTUMKaLU0 B NpoLecce fekoampoBaHusa. PacnonoxeHue nocnefoBaTeslbHOCTU 6/10KOB
Tvna AOMMWHO C NOBOPOTaMM Ha Yyrnax CUMBOJA WU NpU nepexogax Mexay C/losiMuU faHHbIX NpUBEAEHO Ha
pucyHke 5.

1 MeeTcs B BUAY BHELIHASA rpaHnLia BHELWHETO NOMSA AaHHbIX.
21 A66peBnaTypa C3b6. npuBegeHHas Ha PUCYHKe, 03HayaeT «CTaplwuili 3Havyawmin 6nT».
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PucyHok 5 — PacnonoxeHue v nopsagok cnefosBaHus 610koB Tuna AOMUHO

KopgoBble cfioBa, pacnosioxeHHble Mo Cnmpann HapyXxy B Hanpas/ieHuun OT AApa cuMBoia, PopmMupyloT B
cnepaywouiem nopspke (0bpatHom ecTeCTBEHHOMY) — nepBoe KO0BOE C/I0BO, 3anWCaHHOoe Ha NepBoi No3unyum
nepBoro cnos, ABNAeTCA NocneHNM KOHTPOIbHbIM C/10BOM B Koge Pupaa-CosiomoHa, BTOpoe Ko40BO€e C/10BO
ABNAETCA NPeAnoc/eHUM KOHTPOIbHbIM C/10BOM B Kode Puaa-ConoMoHa 1 T.4. 3a KOHTPO/IbHbIMY C/I0OBaMU
CNneAyloT KOJ0BblIE C10Ba [JaHHbIX CO06LEHNs, BMNIOTL 4,0 NOC/eAHEr0 KOA0BOr0 C/10Ba B NOCNeAHEM (BHELIHEM)
C/l0€e flaHHbIX, ABNAOLWErocs nepsbiM KOA0BbIM C/IOBOM 3aKO4MPOBAHHbIX JaHHbIX CO06LeHns. [laHHOoe pacno-
NIOXEeHWe Ko 0BbIX CNOB B cuMBoie Aztec Code nosbiwaeT 3@ PeKTUBHOCTb UCPaBIEHUA OWNOOK, NOCKOSIbKY
KO OBbIE CMI0BA fjaHHbIX, B KOTOPbIX BbIABASIETCA OWNOKA «CTUpaHme» (KoAoBble C/10Ba fiaHHbIX, COCTOALNE U3
OHVX HyNel Uan enHUL, KOTOpble CUNTAIOT HeeliCTBUTENbHbIMI), PACNOJI0XeHbl B6M3N OT NepumeTpa CUMBO-
na. rae BepoATHOCTL NOSAB/IEHNA OWNGKN CTUPAHUSA Hanboee BbICOKa.

5.3 Pa3smep n MHpOpMaLMOHHAA €MKOCTb CUMBO/A

B Tabnuue 1 npmBefeHbl OCHOBHbIE XapaKTePUCTUKM U MHDOPMaLMOHHAas eMKOCTb (06bem MHhopmaLuuu,
KOTOPYI0 MOXHO 3anucaTb B cumBonax Aztec Code) B 3aBUCMMOCTM OT pasmepoB CUMBOA.

MpuBeaeHHble 3HaYeHNA NHOPMALMOHHOK emKocTu cumBosioB Aztec Code, 3aBUCAT OT peKOMeHAYyeMbIX
3a/jaBaeMblX YPOBHE nCnpaBieHns oln60K. Yka3aHHble B Tabnmue 13HayeHus MHopMaLunoHHo eMKocTu ycTa-
HaBIMBAKT NPUG/IN3NTENIbHbIE MAaKCUMasIbHble 3HaYeHUs, NPY 3TOM 3P PEKTUBHOCTbL KOAMPOBAHUA faHHbIX 3aBU-
CUT OT UX COEPXMMOTo N BO3MOXHOCTU NONb30BaTeNs 3afaBaTb YPOBEHb UCMNPaB/EeHNS OWNGOK.

Tab6nuya 1— Pasmepbl n nHpopmMaLnoHHas eMKOCTb cumBosioB Aztec Code

Kogosble cnosa (4ncno VHdpopmMaLuoHHas eMKoCTb CUMBONA

Yucno Pasmep KopoBbIx cnos X pasmep WHdopmaunoHHas 4N Pa3NINUHbIX TUNOB AAHHbIX

cnoes cunmeBona Kaxaot C/'lOBa), eMKOCTb cumBONa,

AaHHBIX (pasmep X) SuThr 61Tl Undopss (I:::;) Balitel
1* 15 X 15 17 X 6 102 13 12 6
1 19 X 19 21 X6 126 18 15 8
2* 19 X 19 40 X 6 240 40 33 19
2 23 X 23 48 x 6 288 49 40 24
3* 23 X 23 51 X 8 408 70 57 33
3 27 X 27 60 X 8 480 84 68 40
4* 27 X 27 76 X 8 608 110 89 53
4 31 X 31 88 x 8 704 128 104 62
5 37 X 37 120 x 8 960 178 144 87
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OkoHYyaHne Tabnuuybl 1

Kogosbie cnosa (uncno VHdpopmMaLuoHHas eMKoCTb CuMBONa

Yucno Pasmep KOAOBLIX CNOB X pasmep WHdopmaunoHHas AN pasNnuHbiX TUNOB AaHHbIX
Acanuoue:x (E:;ﬂMB;:L Kaxaoro cnosa), eMKOCTﬁbm::MBOHa’ TekeT

6UTbl Lucpbl (3Hakm) BaiTsl
6 41 X 41 156 X 8 1248 232 187 114
7 45 X 45 196 X 8 1568 294 236 145
8 49 X 49 240 X 8 1920 362 291 179
9 53 X 53 230 X 10 2300 433 348 214
10 57 X 57 272 X 10 2720 516 414 256
11 61 X 61 316 X 10 3160 601 482 298
12 67 X 67 364 X 10 3640 691 554 343
13 71 X 71 416 X 10 4160 793 636 394
14 75 X 75 470 X 10 4700 896 718 446
15 79 x 79 528 X10 5280 1008 808 502
16 83 x 83 588 X 10 5880 1123 900 559
17 87 X 87 652 x 10 6520 1246 998 621
18 91 x 91 720 X 10 7200 1378 1104 687
19 95 x 95 790 X 10 7900 1511 1210 753
20 101 X 101 864 X 10 8640 1653 1324 824
21 105 X 105 940 X 10 9400 1801 1442 898
22 109 X 109 1020 X 10 10200 1956 1566 976
23 113 x 113 920 X 12 11040 2116 1694 1056
24 117 X 117 992 x 12 11904 2281 1826 1138
25 121 X 121 1066 X 12 12792 2452 1963 1224
26 125 x 125 1144 X 12 13728 2632 2107 1314
27 131 X 131 1224 X 12 14688 2818 2256 1407
28 135 x 135 1306 X 12 15672 3007 2407 1501
29 139 x 139 1392 X 12 16704 3205 2565 1600
30 143 x 143 1480 X 12 17760 3409 2728 1702
31 147 X 147 1570 X 12 18840 3616 2894 1806
32 151 X 151 1664 X 12 19968 3832 3067 1914

3HaKoOM «*» 0603HayeHbl CTPOKM KOMMaKTHbIX CMMBOJIOB: BCe OCTasibHble CTPOKM cofepxaT faHHble ANna
NO/THOPa3MepPHbIX CMMBOJI0B.

MpunmeyaHune — lMonHOpa3MepHble CUMBOJbLI C 1. 2 1 3 CNOSAMW UCMOMB3YHOT, KaK NpaBuio, TONbKO AN
nHnumnanmnlaunmn yCTpOVICTBa CUYUTbIBAHUA.

6 O6wWunin NOpAAOK KOgMPOBaHUA

B HacToAlWem pa3sgene ycTaHOB/eHa NOcC/AefoBaTe/lbHOCTb Npeobpas3oBaHUA MCXOAHbIX AaHHbIX B
KofupoBaHHyto hopmy (B Buge cumeona Aztec Code). B cnepylolimnx pasgenax HacTosiLero ctaHgapra ycra-
HOBJ/IEHbI MpaBuia U NOPAAO0K BbINOSIHEHUA [aHHOro npeo6pasoBaHudA. [puMep KOAMPOBaAHMA NPUBELEH B
npunoxexumn G.

8
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1) Aztec Code no3BonseT KogMpoBaTb JaHHble C NOMOLL b0 KOAOBOro Habopa, cogepxaliero 256 3HakoB.
BxofHble faHHble COObLWEeHNA NpeCTaBNAT B BUAE [BOMYHOIO NOTOKA fJaHHbIX, CYATBIBAEMbIX C/lIeBa Hanpaso.
CneuunanbHble ynpasnsawouwme 3Hakm FNC1 n ECI moryT 6b1Tb NPOM3BO/IbHO PACNOI0XEeHbl B JaHHOM ABOUYHOM
NOTOKe AaHHbIX:

2) KaXAblii 3HaK AaHHbIX COO6LIeHWss npeo6pasyloT B 4YeTbipe, NATb WAM BOCeMb 6GMTOB, Nnepep
KOTOPbIMU, B C/ly4ae He06X04MMOCTH, pasmellalT ynpaBasowWwmii 3HaK (COCTOALWMA N3 YETbIpEX NN NATK
61TOB) peructpa nnm comkcaumm kKogoBoro Habopa. Takum o6paszom hopMuUpyoT HENPEPbIBHbLIN ABOWNYHbIA NOTOK
[aHHbIX:

3) MUHUManbHOE YNCNo BUTOB, NoANEXaLLUX KOANPOBAHMIO, ONPeAensoT N0 CyMMapHOi A/IMHe ABOUYHOTO
noToKa faHHbIX N Yncny 6UTOB, COCTaABNAOLWMX KOHTPO/bHbIE C/1I0BA UCNpaBfeHNs OWwWmn60K, KOTopble onpeje-
NAT ypOBEHb UCNPAB/IEHUA OWNGOK (3a4aHHbI N0 YMOYaHWI0 UK nosib3oBaTteneM). Mo yncny Kogmpyemblx
61TOB, NpMBEAEHHbIX B Tabnuue 1. onpegensaT hopmaT 1 MUHUMaNbHbIA pasmMep cumBona (4MCno cnoes
AaHHbIX L). Mo uncny cnoes AaHHbIX ONpeaenatoT pasMmep KOL0BOro c/ioBa B B 6uTax n o6Ly0 MHPOPMaLMOH-
HYI0 eMKOCTb CUMBOJ/1a B KOL0BbIX C/ioBax Cw.

4) nBOUYHBI NOTOK AaHHbIX MPeo6pa3oBbIBAKT B KOAOBbLIE C/10BA, HE fonyckas Npu 3TOM (OpMUPOBaHNS
KOA4OBbIX CNOB, cojepxawux Tonbko O mnum Tonbko 1. Takum o6pasom copmupyoT D KOAOBbIX CNOB
coobLeHuns;

5) 4N CO0 KOHTPO/bHbLIX KOAO0BbIX CNOB (K) onpeaensiT Kak pa3HOCTb MexX Ay 06LWUM YNC/TOM KOA0BbIX C/10B
C. nuyncnom koaosbix cnoB D. cogepxalinx uCXoaHble AaHHble. B pe3ynbTtate NpUMeHeHNs LUKINYeckoro Kogu-
poBaHua Pnga-ConomoHa Hag nonem MNanya GF(2B) c nopoxaatowmm MHorouyneHom nopsgka K reHepupytotcs K
KOHTPOJIbHbIX KOL0BbIX C/I0B, KOTOPbIE NPUCOEAUHAIOT K N0C/ef0BaTeIbHOCTU KOAO0BbIX CN10B:

6) M3ABONYHbIX3HAYeHUN1l_nOdcopmupyeTcs cnyxebHoe coobuieHne, npu 3TOM C NOMOLLbIO MpoLe-
Oypbl LMKNn4eckoro kogmpoBaHusa Puga-ConomoHa Hag nonem GF(16) reHepupyloT [OMNOSHUTENbHbIE
KOHTPO/IbHbIE BUTBI;

7) n3obpaxeHue cumBona, cogepxatyero L cnoes, hopmupyoT cnegytowmum obpasom. CHavana pasme-
LwatoT MoAYyNN PUKCUPOBAHHbLIX CTPYKTYP— LWabioHa noucka, wabo0HOB opueHTaumm u (419 NnoHopasMepHbIX
CYMBOJIOB) peleTKn NpuBA3KU. 3aTeM BOKPYT WabsioHa novcka pasmeLLatoT ciyxxebHoe coobLieHne, nocse KoTo-
poro cnepytoT cnvpasnbHblie cion 6/10KoB TUNa JOMUHO, o6pasyloLime nocnefoBaTeIbHOCTb KOAOBbIX C/10B iaH-
HbIX U KOHTPO/IbHbIX KOL0BbIX C/10€, PACMNO/IOXEHHbIX B OGpaTHOM nopsjke.

7 CTpyKTypa cnmBona

7.1 CTpyKTypa pmkcnpoBaHHbIX Wab/ioOHOB

CumBonAztec Code cofiepXuT Tpy Tuna UKCUPOBaHHbIX WabI0HOB — LWa6/I0H Noucka, WabioH opueHTa-
uumn 1 (B NOTHOPa3MepHbIX CUMBO/AXx) peweTky Nnpusaskn (pucyHku 2 n 3). ins ygobcTea nx onpejenexHns B
HacTosiLLeM cTaHJapTe YC/I0BHYI0 CeTKY CUMBO/1a C/ieflyeT paccMaTpmBaTh B AeKapTOBbIX MPSAMOYTO/IbHbIX KOOP-
[AVHaTax Ha MI0CKOCTV CMMBOJIA C TOYKOW Havyana B LeHTpe cumsosna (koopauHatel 0. 0) ¢ NOOXNTENbHBIMM
HanpaB/eHUAMMN 3Ha4YeHNi No ocu X — BNpaBo, N0 OCU Y — BBEPX.

7.1.1 Wa6noH noucka

LWa6noH noncka npeacTasaseT cob6oii rpynny KOHLLEHTPUYECKUX KBAAPATOB (TUMa «MULLEHb»»), PACMOJIOXEH-
HbIX B A4pe cMMBOa. ¥Yr1oBble MOAY M WabnoHa noncka pacnonoxeHsl B Toukax (-F, -F), (-F, F). (F. F) u (F. -F),
npu aTom F cooTBETCTBYET YeTbipeM MOAYNAM A4/151 KOMNAKTHbIX CUMBOJIOB U LLECTU MOAYNAM — A/19 MO/IHOpas-
MePHbIX CUMBO10B. CBET/IOMY MOJYJ110 NPUCBanBatOT 3HauYeHne «0». TeMHOMY — «1», npu 3TOM LBeT N11060r0
MoAyna B wabnoHe noncka onpegenstoT no popmysne

((max(abs(x).abs(y))) + 1) mod 2.

7.1.2 Moaynwu wabaoHa opueHTaumm

Lla6noH opueHTauUMM COCTOUT U3 4YeTbipex TPexXMOAY/bHbIX [PYNM, UMeLWux (opmy LWeBpoHa u
NMPMCOEAVHEHHbIX C BHELUHE CTOPOHbI K yrnam wabnoHa noucka. LecTb TeMHbIX Mofysneil, BXOAALWMWX B
yKaszaHHble Tpexmofy/bHble rpynnel, pacnonarawT B Toukax (-F-1.F). (-F-1.F+1), (-F, F+1). (F+1.F+1),
(F+1.F) n (F+1.-F). a wecTb cBeTnbix moayneii — B Toukax (F. F+1), (F+1.-F-1), (F,-F-1), (-F,-F-1),
(-F-1.-F-1) n (-F-1. -F).

7.1.3 PeweTKa NpuBA3KN

B nonHopasmepHoMm cumeone Aztec Code IMHUM pelleTKn NPUBA3KM NPOXOAAT MO NO3ULUSAM YCNOBHOWA
CeTKu, KoopauHaTbl X UAM Y KOTOpbIX KpaTHbl 16. T.e. ((xmod16) =0) uan ((ymodl6) = 0). Ecnn cBeTnomy
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MOAY/I0 NpUcBanBaloT 3HaueHne «0», a TEeMHOMY — «1». TO BCE MO/Y/M pelleTKn NPUBA3KM onpeaensatoT no
cnegytouei popmyne

(*& y + 1)n>o0d2.

B no3uuusax, rae aneMeHTbl pelweTkn NpUBA3KN HakNaAblBalTCA Ha 31eMeHThl WabnoHa noncka, Mogynu
UMeT 0MHaKOBbIE 3HaYEeHUS.

7.2 KopgumpoBaHue u CTpykTypa C/iy)xeb6HOro coobweHuns

CnyxebHoe coobLieHne npeacTaBnseT coboli nocnenoBaTelbHOCTb GUTOB, NPeACTaB/I€HHbIX COOTBETCTBY-
IOLWUMN MOAYNAMMW, PACNONOXEHHBIMU BOKPYT WabnoHa noucka. NocnepoBaTenbHOCTb GUTOB CNYXe6HOro coo6-
L eHns: cCHavyana cnegytoT 6UThl C MHchopMaLmelt 0 pasmepe CMMBONA, 3aTeM — 6UTHI, onpegensatouine 4ANHY
Ccoo6LEeHNs, 1, B 3aBepLUEHNN, KOHTPOJIbHbIE 6UTHI, 06ecneynBatoLLMe He06Xo0ANUMYH N36bITOYHOCTb A5 UC-
npasBfeHns oW 60K B CNYXKEeBHOM CO06LLEHUN.

7.2.1 Yka3aTenb pasmepa cumBona

YKa3aTenb pasmepa CUMBOJ/1a COAEPXUT CBEleHNsA B GUTax 0 YuC/e CNI0eB JaHHbIX Ha eVHNLYY MeHblue,
yeMm L, T.e. L-1. KomMnakTHbII CUMBO/S COAEPXMUT ABa 6UTa, ABOUYHbIE 3HAYEHMNS KOTOPbIX (COOTBETCTBYIOLWNE
[ecATUYHbIe 3HayeHna — oT 0 A0 3) COOTBETCTBYIOT CUMBOIAM, CoAepXaliumM OT O4HOrMO A0 YeTblpex cnoes
AaHHbIX. [ToNHOPa3MepHbIi CUMBO COAEPXUT NATbL BUTOB, ABONYHbIE 3HAYEHUSA KOTOPbIX {COOTBETCTBYOL e
fecATnYHble 3HayeHnss — oT 0 0 31) COOTBETCTBYIOT CMMBOJIAM, cofepxalm oT O4HOro 4o 32 C/I0eB flaHHbIX.
B cBOlo oyepefb, ykaszaHHble 6UTbI onpeaensatT obwue pasMmepbl CUMBOIA U ero eMKocTb C., a Takxe 4ncno
61TOB B B KaXA0M KO OBOM C/NOBE flaHHbIX B COOTBETCTBUY C Tabnuueli 1.

7.2.2 YKa3aTesnb AN1UHbI cOObOLWEeHns

YkasaTenb ANVNHbI COOBLWEHUA COAEPXUT NHpopMaLuuio (B ABOMYHOM NpeacTaB/eHUI) 0 Yucne KoaoBbIX
CNOB flaHHbIX (C hakTuyecknmm gaHHbiMn) D muHyc 1. OcTanbHble KOAO0Bble C0Ba UCNOMb3YIOT ANA UCnpas-
NeHnsa ownbok. B KOMNaKTHOM CMMBOJIE yKkasaTe b NpefAcTaB/ieH WecTbio 6uTamMu, a 3ako4npoBaHHbIe 3Have-
HUA oT 0 40 63 COOTBETCTBYIOT YUC/Y KOAOBbIX C/I0B [faHHbIX OT 1 A0 64. B nosHopasMepHOM cumBo/e
ykasaTtenb npeactasneH 11 6utamu, a 3HayeHns ot 0 4,0 2047 COOTBETCTBYIOT YNCAY KOAOBbIX CMOB AAHHbIX OT
1p0 2048. Nlornyeckas makcMManbHas ANMHa COOOLWEHNA 3aBUCUT OT €MKOCTU CUMBOMA B KOAOBbIX CMOBax
C., a pekoMmeHayemas mMakcumasnbHasa AsiMHa cooblieHns, obecneynsalowias pasyMHy 3alinTy oT OWKN6OK,
paBHa 0,77 C. - 3.

B cneumnanbHbIX CMMBOAax MHULMaNn3aLum ycTpoicTea cuntbiBaHua (pasgen 9) ctaplwunii 3Havawnii 6ut
0603HavYeHnsa A/IMHbI COO6LLEHNA 3a4atl0T paBHbIM 1. Takum o6pa3om 0603Hava0T ANIMHY COOBLLEHNS, NPeBblWa-
rowyto Cw.

7.2.3 WcnpaBneHne ownboOK B CNyXebHOM coobL,eHnmn

WNHopmaumio o pasmepe cumeona v AinHe coobweHns npecTaBnaioT B 4BONYHOM Buie B 4-6UMTOBbIX
KOZ,0BbIX C/10BaX, KOTOPbIE SAB/IATCA «CNI0BaAMU aHHbIX» CNYXebHOoro coobuweHns. K HuM 4o6aBnaoT HECKOb-
KO «KOHTPOJIbHbIX CM10B», BbIYMCEHHbIX C MOMOLLbIO LukAnyeckoro koga Puga-ConomoHa Hag nonem anya
GF(16) ons NnpMMUTUBHOIO MHOTOUY/IEHA X* ¢ X + 1 (4N ecATUYHOro npeacrtasneHns — 19).

B komnakTHbIX cumBosiax Aztec Code faHHble CNyXebHOoro coobLeHuns, 3anMcaHHble B BUe «ssmmmmmmb>
(roe «ss» obo3HavaeT pasmep CMMBONA, & «TT...» — [A/IMHY coobLeHns) obpasytoT ABa 4-6UTOBbIX C/0Ba
[AaHHbIX, K KOTOPbIM A06aBNAKT NATb KOHTPO/IbHbLIX C/I0B C UCMNO/Ib30BAHWEM MOPOXAAKLWEero MHOroyneHa
(x- 2")...(x- 2s), cooTBETCTBYIOLLETO

x5+ 11x* ¢ 4x3+6x2 + 2x + 1.

B o6Lieil CNoXHOCTM ABa CN0Ba AaHHbIX C MATbI0 KOHTPO/IbHBIMU C/IOBAMW, BbIYNC/IEHHBIMY Kak koadhunLm-
€eHTbl OCTaTka 0T onepaunii YMHOXEHNA MHOro41eHa C/0B AaHHbIX Ha X5¢ nocneayoWUM A/IMHHBIM AieNeHneM Ha
nopoxagarLwnin MHorouneH Hag nonem GF(16). o6pasytoT 28-6MTOBOE C/y)XebHOe coobLLeHne A1 KOMNAKTHOTO
cumsona Aztec Code.

B nonHopasmepHbix cumBonax Aztec Code gaHHble cnyxebHOro coobleHus, 3anncaHHole B Buae
«sssssmmmmmmmmmmm>» (r4e «ss» 0603HavaeT pa3mep CMMBONA, a « TT...» — AJIMHY coo6LLeHNA) 06pasy-
0T YeTblpe 4-6MTOBbIX C/IOBA AaHHbIX, K KOTOPbIM A06aB/AIOT WECTb KOHTPO/IbHbIX C/TI0B C UCMOJ/Ib30BAHUEM MO-
poxpatoliero MHorousieHa (x- 21)...(x - 2€), COOTBETCTBYHOLLEr0

X6 ¢ 7x5¢ Ox4 ¢ 3x3¢ 12x2 + 10x + 12.

B o6Leii CN0XHOCTU YeTbipe CNoBa AaHHbIX C LUECTbI KOHTPOJIbHLIMM CioBamu o6pasytoT 40-6utoBoe
cnyxebHoe cooblyeHne 419 nonHopasMepHoro cumaona Aztec Code.
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7.2.4 PasmelweHne mogyneili B CIy)Xe6HOM coobuweHnmn

Mpwu rpachuyeckom npefcrasB/ieHun GUTOB CYXEBHOTo COO6LLEHNA TEMHbIM MOLY/1IM COOTBETCTBYET 3Ha-
yeHue «1». a cBeTNIbIM — «O».

Lienouyky 6MTOB CNye6HOro coobLeHns, HaunHan co cTapluero sHavalero 6uta o6o3HavyeHusa pasmepa
CMMBONA ¥ 3aKaHyMBasa MiafWuM 3Havyawmm 6UTOM 3HaYeHUA NocsiefHero KOHTPOJIbHOTO C/10Ba, KOAUPYIOT
B OJHOMOAY/TIbHOM C/10€ BOKPYT WabioHa noucka, HaunHas oT ero /IeBOro BEPXHero yrnia no Hanpas/ieHuto Yaco-
BOl CTpefnke, Npu 3TOM MO3UUUKN, 3aHATble 3neMeHTamu wWwabnoHa opuveHTauum u peleTkn NPUBA3KY,
nponyckawrT.

B KOMnakTHOM cCMMBOJ/ie 28 6UTOB (hakTuyeckm npeobpasyoTca BUeTbipe 7-paspsajHblie Lenoyku. MNepsas
YyacTb 3aKo4MpoBaHa BAOb BEpPXHel CTOPOHbI WaboHa noncka B HanpaBieHnn caesa Hanpaso, BTopas — BAO/b
npaBoi CTOPOHbI WabsioHa Movcka B HanpaBfeHNW CBEPXY BHU3, TpeTbA — BA0/b HWXKHEl CTOPOHbI WwabioHa
noncka B HanpasJ/ieHWM CpaBa HaneBo, YeTBepTas — BJ0/1b /1I€BOI CTOPOHbI Wab/10Ha noncka B HanpasieHnmn
CHU3y BBEpPX. B nonHopasmepHoMm cumBoe 40 6MToB cnyxebHOro coobu,eHns npeobpaszoBaHbl B BOCEMb NATU-
paspsagHbIX Lenoyek. MepBble ABe LLeN0oYKN 3aK04MPOBaHbl BAO/Ib BEPXHEN CTOPOHbI Wab/ioHa Nnovcka B Hanpas-
NleHUn cnesa Hanpaso, v T

7.3 KogvpoBaHue n CTPyKTypa AaHHbIX B COO6LEHNN

CoobLeHune faHHbIX NpeacTaBaseT cob6oil nocnegoBaTenbHoCcTb CWKOAOBBIX C/I0B, Kaxjoe pasmepom B
6UTOB, KOAMPYEMbIX OT ijpa CUMBO/1A MO «CNMpan» No YaCcoBOW CTPesIke B HAPYXXHOM HanpaBaeHnn. 3T KoAo-
Bble C/l0Ba BK/IOYalT B ce6a D KOA0BbIX CNOB, TOYHO NO YNCAY HEOOXOAUMBIX AN KOAUPOBAHUSA UCXOLAHbIX
[aHHbIX B COOOLLEHNN, K KOTOPbIM A06aBNAIOT BCE KOHTPO/IbHbIE KOA0BbIE CN10BA, HEO6X0AUMbIE A1 3aN0THEHNA
cMMBONa. YKa3aHHble KOloBble C/10Ba c/iefytoT B 06paTHOM nopsagke (cMm. 7.3.3).

7.3.1 KognpoBaHue NCXo4HOTO coobLeHmns

Mpeobpa3oBaHune NocnefoBaTe/IbHOCTM 3HAKOB UCXOAHbIX flaHHbIX B NOC/1e0BaTe/IbHOCTb KOAOBbIX C/10B
BbINO/THAIOT B ABa 3Tana. Ha nepBoM aTane BCe 3HAKM MCXOAHbIX JaHHbIX MOcnefoBaTe/lbHO NpeobpasytoT B
COOTBETCTBYHOLNE 4BONYHbIE 3HAYEHNS, NPU 3TOM (MPU HEOBXOAUMOCTM) UCNONb3YIOT KOLOBbIE 3HAYEHNA 3HAKOB
perucTtpa (Shift) n/mnun sHakos chukcaumm (Latch). Takum o6pazom noayyaoT NPOTSHKEHHbIV BONYHbIN NOTOK (CTPO-
KY) BXOZHbIX flaHHbIX. Ha BTOPOM 3Tane ykasaHHYI CTPOKY filaHHbIX Npeo6pasytoT B Noc/ie40BaTeIbHOCTb KOA0-
BbIX C/I0B U3 B 6UTOB Kaxjoe C coboheHnemM npasuaa UCKIOYEHUA, 3anpeLlatoLlero BXoXAeHne Ko40BbIX
C/10B, COCTOALWMNX TONbKO U3 0 MW TONBKO U3 1.

7.3.1.1 NMpeo6pa3oBaHue B ABONYHbIN NOTOK AAHHbIX

B Tabnuue 2 npuBefeHbl 3Ha4YeHUs, NpucBOeHHble 3Hakam ASCII B HECKONbKMX KOL0BbIX Habopax, a Takxke
ynpasBAsoLwWmMm 3Hakam peructpa u pukcauum ana nepekntoyeHna Mexay KogosbiMn Habopamu. Kogosble Habo-
pbl Upper (nponucHble 6ykBbl) 1 Lower (CTPOUYHbIE BYKBbI) COAepXaT NPONUCHbIE N CTPOUHbIE andaBUTHbIE BYKBbI
COOTBEeTCTBEHHO. KoAoBbIi Habop Mixed (CMellaHHble 3Hak1) cOCTOUT U3 ynpasnsowux 3Hakos ASCII n cneun-
anbHbIX rpadpmyecknx 3HakoB. KogoBblii Ha6op Punctuation (3Haku NyHKTyaLun) COCTOUT U3 cneymanbHbiX rpadgu-
YECKMX 3HAKOB M UX KOMGUHauuii. KogoBeblii Ha6op Digit (L1 pbl) COAEPXUT LUK PbI U HEKOTOPLIE CleynanbHble
rpachnueckme 3Haku. 3a ckIYeHnem 3Haka «FLG(n)» npeacTaBneHHOro H1Xe, BCe 3Haku B Tabnuue 2. He nme-
loLMe COOTBETCTBYOLWNX AeCATUYHbIX 3HaYeHnin ASCII, npeacTaBnatoT PyHKLMM caBUra pernctpa nnm dukcaunm
ANA nepexoga KApPYrMMm KoLOBbIM HabopaMm.

KoaupoBaHve coobuieHns HaunHaloT B KO40BOM Habope Upper, a 3atem, no Mmepe Heo6xo4MmMocTu, nepe-
BOAAT B Apyrme KoAoBble HAbopbl C UCNOMb30BaHNEM 3HaKOB hukcauun (ukcaumna kKogosbIXx Habopos ¢ NOMO-
wbto 3Hakos U/L. L/L, M/L. P/L nnn D/L) nunu casura pernctpa (nepexon B APYroit KogoBbii Habop ToNbKO ANsA
0[HOro 3Haka ¢ nomouwbto 3HakoB U/S unn P/S). B kopgoBbix Habopax Upper, Lower. Mixed n Punctuation
KaXAbl 3HaK, 3HaKW hukcaunm nnm perncTpa npeacTtas/ieHbl B 4BOMYHOM NOTOKE faHHbIX 5-6MTOBbIMU 3HAYEHU-
AMW, B TO BpeMS Kak B KOLOBbIM Habope Digit kaxAbll 3HaK, 3HaK hukcauum unm perncTpa npeacraBneHbl B
KOAOBOM Habope 4-6MToebIMM 3HAYEeHNsIMU. Bo Bcex cnyyanx fBOUYHbIE 3HAYEHUS Noc/eAoBaTeIbHO COeANHSA-
10T APYr CAPYrOM, Ha4YMHas Co cTapluero 3Havalero 6ura.

Pexum Byte Shift (B/S) npeactaBnseTt cob60ii 0cobblit cnyvail nepekntoyeHns pernctpa B TeKCTOBYH CTPOKY
8-6MTOBbIX 6ANTOB C fMHAMUYECKON KOAWPOBKOW ANnHbI. 3a 3HakoMm B/S cnepyeT 5-6MTOBOE 3HAYEHUE: eCan
OHO OT/IMYaeTCsi OT HyNs, TO B HEM KOAUPYIOT 4ncao nocnefyownx 6antos ot 1 40 31; ecnm OHO paBHO HYJIO,
To cnegytowme 11 6uTOB KOAMpPYOT uucno 6ainTtoB MuHyc 31. Takum o6pasom, pexum Byte Shift nossonsiet
KOAMpOBaTb KakK M30/1MpoBaHHble 3Hakn pacmpeHHoro Habopa ASCII 8-6MTOBbIX 3HAKOB M yNpaB/iatoLLMe 3HaKu,
Tak U NPOTAXEHHbIe CTPOKM AaHHbIX B 6aliTax, BO3MOXHO, KOAMpyeMble BO BCEM cuMBoOse. N0 3aBepLlieHnmn
CTPOKM 6ailToB KOoAMpOBaHWEe BO3BpallaeTcs K TOMY KOAOBOMY Habopy, M3 KOTOPOro 6bln1 aKkTUBM3MPOBAH
pexum B/S.
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Tab6bnwunuya 2 — BblCOKOypOBHEBOE KOoAMpoOBaHWe coobuieHnii B cumBonnke Aztec Code
KopoBsblii Habop KopoBblii Ha6op KopoBelii Habop KopoBblii Habop KopoBblii Ha6op
3HaueHne Upper4l Lower Mixed Punctuation Digit
3Hak ASCIl 3Hak ASCII 3Hak ASCII 3Hak ASCIl 3Hak ASCII

0 P/S P/S Pi'S FLG(n) P/S

1 SP 32 SP 32 SP 32 CR 13 SP 32
2 A 65 a 97 SOH 1 CR LF 13, 10 0 48
3 B 66 b 98 STX 2 . SP 46. 32 1 49
4 C 67 c 99 ETX 3 , SP 44. 32 2 50
5 D 68 d 100 EOT 4 : SP 58. 32 3 51
6 E 69 e 101 ENQ 5 ! 33 4 52
7 F 70 r 102 ACK 6 « 34 5 53
8 G 71 9 103 BEL 7 # 35 6 54
9 H 72 h 104 BS 8 $ 36 7 55
10 1 73 1 105 HT 9 % 37 8 56
n J 74 i 106 LF 10 & 38 9 57
12 K 75 k 107 VT 11 * 39 , 44
13 L 76 1 108 FF 12 ( 40 . 46
14 M 77 m 109 CR 13 ) 41 u/L

15 N 78 n 110 ESC 27 * 42 u/s

16 (0] 79 o 111 FS 28 + 43

17 P 80 p 112 GS 29 44

18 Q 81 9 113 RS 30 * 45

19 R 82 r 114 usS 31 - 46

20 S 83 S 115 @ 64 1 47

21 T 84 t 116 \ 92 : 58

22 n 85 u 117 A 94 59

23 \% 86 \% 118 _ 95 < 60

24 w 87 w 119 * 96 = 61

25 X 88 X 120 | 124 > 62

26 Y 89 y 121 - 126 ? 63

27 z 90 z 122 DEL 127 f 91

28 L/L u/s L/L 1 93

29 M1 M | u/L { 123

30 D1 D/L P/L > 125

31 B/S BIS B/S u/L

KopoBblii Ha6op Upper — Habop, cofepxalyunii nponncHble 6ykBbl NaTUHCKOTo andasnTa.
KopoBblit Ha6op Lower — Habop, cogepxalwnii cCTpoUHble BYKBbl NaTUHCKOro angasuTa.
KogoBblii Ha6op Mixed — Ha6op, cogepxawuii ynpasnstowme 3Hakm ASCII n cneynanbHble rpaguyeckne 3Haku.
KopoBblit Ha6op Punctuation — Habop, cogepxalwunii ynpasnsatouwmne 3Hakn ASCII, cneynanbHble rpadguyeckue
3HaKM U UX KOMBUHALMW, & TaKxKe 3HaKW NyHKTyauuu.
KopoBblit Ha6op Digit — Habop, cogepxawuini undpbl 1 HEKOTOpPbIE cneunanbHble rpauyeckme 3Haku.
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3Hak-ykasarrenb FLG(n) B rpade «Punctuation» Ta6nuubl 2 npeactaBnseT co6oli cneyuanbHblii doiar c akTu-
BM3aLmeil «Ha MecTe», KOTOPbIA NCNONbL3YIOT A48 NpeACcTaBNeHNss pa3/IMyYHbIX 3HAKOB, HE OTHOCSILLMXCS K AaH-
HbIM. NOAAEPXUBAEMbIX MHOTMMMW CTAHAAPTU30BaHHLIMW CUMBOIMKAMUN. B ABONYHOM NOTOKE 3a 3HAYEHWEM 3Ha-
Ka FLG(n) cnefytoT TPU AONONHUTENbHBIX 6UTa, KOAUPYOLUX aprYMEHT «N» B iBOMYHOM BuAe. Takum ob6pasom,
3HayeHWe N Haxo4uTCA BAManasoHe OT HyNs 40 WecTy (3HaYeHne ceMb ABAETCS HeAeCTBUTE TbHbIM).

3Hak FLG(O) npeacTtaBnsaeT coboit 3Hak FNC1 — He oTHOcAWMiicA K gaHHbIM chnar, NpUCyTCTBYOLLNIA
B cumBonnke Code 128. Ecnm 3Hak FNC1 npeglwectByeT NnepBOMY 3HaKy AaHHbIX B COOOLLEHNN, OH yKa3biBaeT
Ha CTPYKTypupOBaHue flaHHbIX B COOTBETCTBMM C npasuaamu GS1 ¢ ncnosib3osaHnem naeHTUuunKaTopoBs npume-
HEHUA N BAMAET Ha 3HaYeHne 3Haka — MogudukaTopa nageHTugukaropa cumeonukn. Ecnn snak FNC1 cnepyeTt
HenocpeacTBEHHO 3a OAHOI MPOMUCHON WAKN CTPOYHOI BYKBOW MAKN ABYMSA umudpamMmn B Havasie cooblieHns, To
B 3TOM C/lyYae OH CUrHa/IM3NpPYyeT 0 NPUMEHEHNW APYrOro cTaH4apTHOro oTpacnesoro gopmara, onpegensemo-
ro npeALwWwecTBYOWUMN AaHHLIMU, N TOXE BAMAET Ha 3HavyeHWe 3Haka — moandukatopa ugeHtTudumkaropa
cumBonukun. Ecnm 3Hak FNC1 HaxoauTcs B 11060 Apyroi no3numm AaHHbIX, TO OH BbINOSTHAET PyHKLMIO pa3fenm-
Tens noseil, a ero MecTo B BbIXOAHOW CTPOKe 3aHMMaeT ynpasnstowuii 3Hak ASCIl (KGS>) c 4ecATUYHbIM 3Have-
Huem 29.

3Hakn FLG{1)— FLG(6) npeacTtaBnstoT coboii chnar mHTepnpetauuy B pacumpeHHom kaHane ECI (Extended
Channel Interpretation), npy o6HapyXeH1n KOTOPOro yCTPOMCTBO CYNTbIBAHUSA, HACTPOEHHOE HA UCNO/Ib30BaHNe
UHTepnpeTauun B paclULMPEHHOM KaHasne, BCTaBNAEeT B BbIXOAHOW NOTOK AAaHHbIX NOCNeA0BaTeNbHOCTb «\NNNMNN»,
T.e.3Hak «OBPATHAA APOBHAA YEPTA», 3a KOTOpbIM CefyeT YMCNo U3 wecTtn umudp (ykasaHHOe yCTpolicTBO
cunTbiBaHMA Takke aybnupyet 3Hak «OBPATHAA NPOBHAA YEPTA» B 3aKOoAMpPOBaHHbIX faHHbIX U 3agaeT
COOTBETCTBYIOLLEE 3HAYEHME 3HAaKYy— MoAudukaTopa ngeHTudukatopa CMMBOANKN). APryMEHT N B JaHHOM CNy-
yae ykasblBaeT, CKO/IbKO U3 WecTu Lnudp SBHO 3aKO4MPOBaHO B CUMBOJIE C UCMOb30BaHMEM KOL0BOro Habopa
Digit. Mpu aToM npegnonaratT, 4TO OCTaNbHbIMU Ludhpamn SBnAOTCA HavanbHble Hynn. Hanpumep. EC1000123
KoaupytoT B hopme FLG(3)123, nocne yero KkogmposaHue BO3BpaLlaloT K KOAOBOMY Habopy, 13 KOTOPOro 6bin
aKTMBM3MpoBaH 3Hak FLG(n).

B npunoxenuv H npusefeH anroputm onpegeneHns nocsefosareibHOCTN KOL0BbIX HA60POB, 3HAKOB (PUK-
cauum n peructpa, obecneyvsarLLein MMHUMaNbHOE YACN0 GUTOB 419 KOAUPOBAaHUSA BXOAHON NnocnefoBaTelbHO-
CcTn 6aliToB 1, B UTOTe, yCcTaHaBNBaKLWen MUHUMaNbHbIV pasMep CUMMBOIA C MaKCUMaNbHON N36bITOYHOCTLIO
ONA ucnpasieHns owmnobokK.

7.3.1.2 dopmmpoBaHue KOLO0BbIX CNOB faHHbIX

Ha BTOpom aTane KoAnpoBaHWUA BXOAHOW NOTOK flaHHbIX Nocne Bblibopa o6Lero pasmepa cuMBona n onpe-
AeneHuns ysncna 6uTos B B KOAOBOM C/I0BE JBOMYHOTO MOTOKA flaHHbIX B COO6LEeHNN NnpeobpasyoT B noc/neaosa-
TeNbHOCTb KOAOBbIX C/IOB fJaHHbIX B COO6OLWEHUN ¢ Yncnom 6utos B. rae B pasHo 6. 8. 10 unm 12. B obuwem
cnyyae npeo6pa3soBaHune HaUMHAKOT CO cTapluero 3Havallero 6uta NnepBoro KOL0BOIO C/1I0Ba C ABYMS NPUHLMNN-
aNbHbIMU UCKMIOYEHUAMMU: KaXblii pas3. korga nepebie B -1 6MTOB, NOMELLEHHbIX B KOJOBOE C/IOBO, COCTOAT U3
ofAHMX «O». B MNagwWwunii 3Havalnini 6UT 3TOro KOAOBOrO C/I0BA BCTaBNAT UKTUBHYI «1» U cneaylowmin 6ut
[aHHbIX BCOOOLEHNN HAYNHaeT cneayoliee KOA4OBOE C/I0BO. AHANIOTMYHO B MNaWwmnii 3Havawmii 6UT Ko40BbIX
C/I0B flaHHbIX B COOOLEHNN, HAYNHAOLWMXCA ¢ B - 1 6uTOB, paBHbIX «1», BCTaBAAT «0». Takum obpasom,
KOA0Bble CNOBa [aHHbIX B COOOLWEHUN, cOCTOoALMe U3 OAHUX «O» UNKn «1». ABNATCA HefelCTBUTENbHbIMY
N NOEHTUNLMPYIOTCA Kak OlWnOKa CTUpaHns B XoAe AeKoANPOBaHUS.

B uTore rpaHunLbl 3HaKkoB 1 6aliTOB B UCXOA4HbIX AAHHbIX B COOOLLEHNN HE MMEIOT YeTKOro COOTBETCTBUSA C
rpaHuLamMu KogoBbIX CNOB. B nocnegHemM K040BOM CNOBE flaHHbIX coobweHns o B-1 6MTOB MOryT ocTaBaTbhCs
He3anosIHeHHbIMU. B 3TOM c/iyyae aTn 6MTbl 3an0NHAT «1» (NPU He06X04MMOCTH € fo6aBNeHNeM 3aBepLuatoLLe-
ro OUKTUBHOTO «0») A5l yCTpaHeHMs No6biX HEOAHO3HAYHOCTE.

MpumeyaHune — MOCKONbKY LWAaGMOH-3aNONHUTENL MOXET HaxoAUTbCA B Hayane nocsefoBaTesIbHOCTU CO
3HakoM peructpa Binary Shift, ycTpoiicTBO cunTbiBaHWsi [0/KHO O6ecneuynTb 3aBeplleHue WHTeprnpeTauumn cooblue-
HVA Ha nocnejHeM KOJOBOM C/I0BE [aHHbIX.

7.3.2 KogupoBaHWe KOLOBbIX C/IOB UCMPaB/ieHNsA OWMNGO0K B JaHHbIX COO6LWeHns

B pesynbTare KogMpoBaHWA UCXOLHOrO notoka popmupytoT D KoAoBbIX CNOB. K HUM NpucoefuHAOT
K KOHTPO/IbHbIX C/I0B, YNC/I0 KOTOPLIX onpefenatoT kak C* - D. BblYMCNAEMbIX C UCMONIb30BAHUEM aniroputma
Luknmyeckoro koguposaHua Puga-ConomoHa Hag nonem Manya GF(2B)gna cooTBETCTBYHOLLET0 MPUMUTUBHOTO
MHoOrouneHa (tabnuua 3). 3HaYeHUs KOHTPOJIbHbLIX C/I0€ COOTBETCTBYIOT KO3 hULMEHTAM MHOrouUNeHa, npesa-
CTaB/IAOLWMX COBOM 0CTATOKOT OnepaL it yMHOXEHUA MHOrousieHa, 06pa3oBaHHOro KO40BbIMUN C/I0BAMU aHHbIX
B CO06UeHUN, Ha x4 C NnocrefyWnM ANHHBIM Ae/TeHNeM Ha NOpPOoXAALWMNA MHOrouneH (x - 21)...(x - 2K)
(npunoxeHune B, pasgen B.1).
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Ta6nwuya 3 — Pa3mepbl KOLOBbIX CNOB flaHHbIX U TPUMUTUBHbBIE MHOTFOY/IEHbI
. MpepacTtaBnexne
Yucno cnoes Koposble Mone MpUMUTUBHBINA MpepctaBnexHune
0 fecATUYHOM
B CUMBONe cnosa Fanya MHOTOUYNEeH B ABOWYHOM BuAe suge
OT1p02 6-6uTOBbLIE GF(64) X6+ X+ 1 1000011 67
OT3p08 8-6uToBbIE GF(256) XB+ X5+ x3+x2+ 1 100101101 301
OoT9 a0 22 10-6uToBbIE GF(1024) X,0 +X3+ 1 10000001001 1033
OT 23 go 32 12-6uTtoBble GF(4096> X,2+X6+x5+x3+ 1 1000001101001 4201

7.3.3 PasmelieHne mogyneli faHHbIX COOOLWEHNS B CUMBOE

B rpachnyeckom npefcTaBneHnmn 6UTOB AaHHbIX B COOOLEHUN TEMHbIE MOAY/IN NPeACTaBAoT «1». a cBeT-
nble Moaynn — «0x».

[nsa pa3melteHunsa B cumsose Aztec Code nocnefoBatefibHOCTb D ¢ K KOf0BbIX C/10B B 06paTHOM nopsjke
yknafbiBaloT B L cf0eB, TONWMHA KaX40r0 13 KOTOPbIX paBHa ABYM MOAynAM. PasmelleHne mMogyneii HaunHaoT
Ha/ fIeBbIM BEPXHUM YI/I0M ijpa CUMBO/Ia M0 CNMpPasin No YacoBOl CTPesiKe B HAPYXXHOM HanpasieHnun. Ytobbl
nyyle MOHATb TOYHYIO CTPYKTYPY pasMeLLeHnst OTAeNbHbIX MOAY e, CHayana npeAcTaBisaioT Kaxa0e KofoBoe
C/I0BO B BUAe «Kupnuya» BbICOTOW 2 Moayna (PUCYHOK 4), a 3aTeM pa3buBatloT 3TOT «KMpnuy» Ha B/2 gomnHO
WMPUHOW 1 Moaynb. B KaxAoM JOMUHO BUT cTapluero paspsaja pacrnosioxeH Haj 6UToM miajlwero paspsaga.
3atem nojslyyeHHble JOMUHO pas3mellalT B CN0AX AaHHbIX, HaunHaa ¢ 6ykBbl «C» Hagnucyu «Cnoii 1 ..» Ha
pucyHkax 2 unu 3. a 3aTem nNoBopayMBaloT No YacoBoii cTpesnke. Mo3nyun, 3aHMMaemble peLleTKoR NPMBA3KKM, Npn
3TOM nponyckawT. BUT mnagwero paspaja Kaxzoro JOMUHO BCerga pacnosioxeH 65mxe K LeHTpy CMMBOSA.
Takvum o6pa3om, LOMUHO, pa3mellaeMble B HUXKHE YacT CUMBOJIA, KaXyTCsl MepeBepHyTbIMU.

Ha pucyHke 5 npusegeHa nocnefoBaTesibHOCTb pasmelleHns 1 opueHTauns JOMUHO Npy NOBOPOTE Ha
yrnax s 1l060M cnoe v npu nepexojax Mexgay cioamu. 3Haku CUMBOJI0B HacTO UMEIOT HeperynsipHyto hopmMy Ha
yeTbipex yraax uam cogepxart pas3pbiBbl NPy NPONYCKaHUN pelueTKn NPUBA3KNA, HO. HECMOTPS Ha 3TO. OHU Npej-
CTaBNAOT CO60 LLeN0CTHbIe BONYHbIE 3HAYEHUSI KOL0BbIX C/10B. B cnosix 12 n 27 nofiHopasmMmepHbIX CUMBOJI0B
camu JOMUHO pasjefieHbl HafBoe AueiikaMy peLlleTku NPUBA3KKM, HO faXe B 3TOM c/lyyae 6UT cTapLiero paspsja
KaX[,0ro 4OMMHO A0JIKEH 6bITb PAcnooXeH HeNocpeACTBEHHO Hag 6uToM Maagwero paspsga (Mo AMHUK, npose-
[LEHHOI HapyXy OT A4pa cumBona) c cobnaeHnemM opueHTauumn (PUCyHok 5).

B rpaHM4YHOM BHeLLHeM C/i0e KaX/0ro CMMBOJIa Ha KOHLe Cnnpasin MoryT oCTaTbCs HECKO/IbKO HEUCMO/b30-
BaHHbLIX [JOMUHO. Y KOTOPbIX 06a MOy OCTAOTCA CBET/IbIMU («0»),

8 CTpyKTypupoBaHHOe coeAuHeHue

Mpwn HegocTaTke MecTa Ans pasmelieHus cumsona Aztec Code, a Takke ana 06pa6oTku LaHHbIX B CO06-
LWweHnn 60/bLIOro 06bema, NpescTaBieHme KOTOPbIX O4HUM CUMBO/IOM HE3MMEKTUBHO, AaHHbIE COOBLLEHUS MO-
ryT 6bITb pacnpefesnieHbl N0 HECKOMbKUM cUMBOam Aztec Code. [laHHasi 3aZa4ya MOXeT 6bITb peLlueHa ¢ npume-
HEHUEM CTPYKTYpbl 3aro/I0BKOB, ONpeaensieMoil Nonb3oBaTeieM, 04HaKo fanee NpuBeeH CTaH4apTHbI METoA,
KOTOPBbIVi LO/MKEH NOAAEPXUBATLCSA YCTPOCTBaMM cunThiBaHus Aztec Code.

Bo BCeX CUMBOJIAx, BXOASALLMX B NOCNEL0BATENbHOCTb CTPYKTYPUPOBAHHOTO COEANHEHUS, KOAUPOBaHUE
[aHHbIX COO6LLEHNS HAYMHAETCS C NOC/ef0BaTENIbHOCTY

M/L U/L [npo6en I...D npo6en] M N ....

cofepxalleit hnarosyto nocsnefoBaTesIbHOCTb CTPYKTYPUPOBaAHHOTO coeguHeHns «M1_U/L», rae MIT. u U/L —
3Hakn dukcauymm. «l...D» — HeobA3aTenbHoe nosfe uaeHTUdrkatopa coobLleHns, oTaeneHHoe npobenamu,
a M N — gBa 3Haka nons nopsigka cnefoBaHus cuMBosioB «M-u3-N». Nocne ykasaHHOro 3arosioBka cregyet
KOAMPYEMbIA CErMEHT fLlaHHbIX B COOBLLEHNN.

YcTpoiicTBo cunTbiBaHus cumeona Aztec Code, o6Hapyxus 3Hak Upper Latch nepeg kakumu-nn6o coxpa-
HEHHbIMU JaHHbIMU, AOJIKHO JIMGO MHTEPNPETUPOBATbL 3aro/I0BOK M COXPAHUTb CETMEHT JaHHbIX B COO6LLeHNN A4S
ero nocnepyiouieii nepefayn B coctaBe NoJIHOCTbIO BOCCTAHOB/IEHHOTO COO6GLLEeHNS, TGO BblAATb CUTHAM O TOM,
4TO CMMBOJT AABNSAAETCS YAcTbio YNOPAAOYEHHOTO COEMHEHUNS, U NepefaTb COOTBETCTBYOLLYIO WHGOpMaLuio
o nopsifke ero cnefoBaHus. MNpoToOKON MHTepnpeTauumn B paclumpeHHom kaHane (ECI) npegocTtasnseT coboii
MeXaHW3M nepefayn 3Toi MHoOpMaL M, He 3aBUCALMIA OT CUMBOMIUKW, ANS NMPUMEHEHWI, MCNONb3YIOLNX
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ECI. C gpyroii CTOpOHbI, yCTPOICTBO CUNTbIBaHNA cumBonoB Aztec Code MOXeT curHanmsanpoBaTb O CUMBOJIE
CTPYKTYPUPOBAHHOIO COeMHEHNS YCTaHOBKOV COOTBETCTBYHOLLEr0 3HaYeHNs 3Haka — Mogudmkatopa ngeHtndu-
Katopa CMMBOMINKM, C NocneaytoLleli nepegavyeil HEM3MEHEHHOTO 3aro/10BKa U CerMmeHTa aHHbIX B COO6LeHUN.

Heob6sa3aTenbHoe none ngeHtTudukaTopa coobLeHna CoaepXnT NPOM3BOJIbHYIO NOCNe0BaTeIbHOCTb 3Ha-
KOB fl@aHHbIX, KOTOpas HauyMHaeTCs ¥ 3aBepliaeTca NPo6e oM U Ao/KHA ObiTb O4MHAKOBOI BO BCeX CUMBO/IAX,
COCTaB/ALMNX coobLeHne. XoTa cTpoka «l...D» MOXeT COCTOATb U3 NPON3BO/IbHbIX 3HAKOB (3@ UCKIIOYEHNEM
[ONONHUTENbHBIX NPo6enos), caMmoe achhekTBHOE KOANPOBaHNe o6ecneymnBaeTcsa B TOM Ciyyae, eCiv oHa iBNS-
eTCcs CTPOKOM MPOMUCHBIX BYKB.

Mone nopsigka cnefoBaHUss CUMBOJIOB COCTOMT U3 [BYX NPOMUCHbIX OYKB: mepBas KoaupyeT nopsg-
KOBbIA HOMep cumMBONa B NOC/eA0BaTENBHOCTHU, & BTOpass — o6Liee 4yuC10 CUMBOJIOB B NOCNef0BaTe/IbHOCTH,
rae «A» =1, «B» =2, nt.4. Hanpumep B cepumn n3 4yeTblpex CUMBOJIOB C/lIelyeT UCMONb30BaTh NOPAAKOBbLIE MO
«AO». «<BD». «<CD» 1 «DD». Micnonb3oBaHue NpoToKoMa CTPYKTYPUPOBaAHHOTO COeMHEHNA NO3BOJISAET CBA3ATb
00 26 CUMBOOB.

9 CumBOblI AN MHUUManmnsayun yCTpOI7ICTBa CUNTbIBaAHUA

YacTo 6b1BaeT N0N1€3HO UMEThb CUMBO/IbI, EAUHCTBEHHOW (DYHKLME KOTOPbIX ABASiETCA Nepefaya gaHHbIX
015 BbINOSIHEHNA UHMLMANM3aLmn U HACTPOIKN KOHAUTYpaLn yCTpoicTBa CUMTbiBaHUsA. KOMNaKTHbIA CUMBOJ
Aztec Code c 0f4HUM C/IOEM, UK NONIHOPAa3MepPHbI/i CUMBO/, COAEpPXaL Nl oT 140 22 cnoeB, MOXeT O6bITb 3aK0-
OMPOBaH AN BbINOMIHEHUA UHMLMANN3aLMM YCTPONCTBA CUMTbLIBAHNA NCKYCCTBEHHOW YCTAHOBKOW CTapLuero 3Ha-
yauiero 6uTa ykasaTens 4/IMHbl faHHbIX B cO06LWeHnn. Mpu 3ToM Magwne 6uTbl KOAUPYIOT hakTuyeckyo AnHY
[aHHbIX B cO06LLeHMN. OCKObKY 06LLaa eMKOCTb Takoro CUMBO1a MeHblUe 0603HAYEHHOW ANUHbI faHHbIX B
COO06LEHNN, HEKOPPEKTHASA YCTAHOBKA CUrHANM3MpPYeT O TOM. YTO 3aKOAMPOBAaHHbIE flaHHbIe B COO6LLEHUN He
npefHasHavyeHbl AN nepegauu, a 6yayT MCNONb30BaTbCS 415 HACTPOLKM YCTpPOcTBa cUnTbiBaHMA. dopmat u
3Ha4yeHue 3akoanpoBaHHbIX AaHHbIX onpenenarnTca N3rotoeuTenem yCTpOVICTBa CUHUTbIBaAHUA.

10 NHTepnpeTauna B paclUMPEHHOM KaHane

MpoTokon nHTepnpeTauun B paclunpeHHom kaHane (ECI) nossonset uHTepnpeTMpoBaTb BbIXOAHOV NOTOK
[aHHbIX cCNOco60M, OTIMYaLWMMCA OT KOANPOBaHNA NO yMonyaHuio. MNpoTokon ECIl nmeeT cornacosaHHoe onpe-
[eneHne B HECKO/IbKNX CMMBOMKaX. [oafepXxuBaloTcsa YeTbipe WUPOKME KaTeropum nHTepnpeTaumii:

a) MexayHapoHble Habopbl 3HaKOB (MM KOAOBbIE HABOPBI):

b) MHTepnpeTaymm o6l ero HasHauyeHus (Hanpumep, 409 Lenei WndpoBaHna U YNI0THEHNSA):

C) MHTepnpeTauun, onpegensemsle nosib3osartesieM /15 3aKpbITbIX CUCTEM:

d) ynpaBnsowas nHgopmaumsa CTPyKTYpUpOBaHHOTO COeANHEHNSA B HEOY(heprn3IoBaHHOM pexunMe.

MpoTokon ECI nOAHOCTLI0 yCTaHOBMAEH B AokyMeHTe AIM Inc. «MexayHapoaHasa TexHuyeckasa cneyndgumka-
uus: MHTepnpeTaums B pacluMpeHHoOM KaHasne, Yyactb 1» (International Technical Specification: Extended Channel
Interpretations Part 1). [poTokon o6ecneynBaeT YyHUPULNPOBAHHbI MeTOA AN onpefeneHns ycTaHOBEeHHbIX
UHTepnpeTaymii 3HaueHnin B 6aiiTax nepes BbIBOLOM Ha NevyaTb 1 nocne AeKogmpoBaHus.

WHTepnpeTtayns B pacwmnpeHHom kaHane (ECI) onpefenseTtcs 4YACcaoM, COCTOALWMM U3 WECTU Ludp, 3aKo-
AupoBaHHbIM B cumBosie Aztec Code 3Hakom ECI. 3a KOTOpbIM CNefy0T OT OA4HOT0 A0 WecTn 4-6UTOBbLIX 3HaYe-
HUI. npefcTaBnAwWwmx Ludpbl. KOHKpeTHble MHTepnpeTaumnmn npueegeHsl B okymeHTe AIM Inc. «Pernctp Habo-
POB 3HAKOB MHTepnpeTayuuMn B paclwmpeHHoM kaHane» (Extended Channel Interpretations Character Set Register).

MNHTepnpeTauns B paclumpeHHoM kaHasne (ECI) MoxeT Mcnonb30BaTbCs TOMILKO C yCTPOCTBAMM CUUTbIBA-
Hua. obecneymnsaroLWwMMm nepegady MAeHTUPUKaTOPOB CUMBOIUK. YCTPOCTBA CUMTBIBAHUSA, Y KOTOPbIX Nepefaya
naeHTudrkaTtopa CUMBOJIMKWN OTCYTCTBYET /TN HE UCMONb3yeTCs, He AO/KHbI NnepefaBaTth AaHHble U3 N06bIX
CMMBOJIOB, CcoepXallux uHTepnpetaymio B paclwumpeHHom kaHane (ECI). NcknoyeHne fonycTumo B TOM Criyyae,
ecnv uHTepnpeTauns B paclimpeHHom kaHane (ECI) nonHocTblo 06pabaTbiBaldTCA yCTPOMNCTBOM CUMTLIBAHUSA.

10.1 KopgupoBaHWe MHTepnpeTauuini B paclMpeHHOM KaHase B cumBonax Aztec Code

HasHauyeHune nHTepnpeTaumii B paclunpeHHom kaHane (ECI) aktuBusmpytoT nyTem KogupoBaHus 3Haka FLG(n)
13 KoAoBOro Habopa Punctuation, 3a KOTOpbIM CNeAylOT TpU 6UTa, KOAUPYIOLWNX 3HAYEHNE «M» OT OAHOr0 A0
WwecTu B 4BOMYHOM Buae. 3a 3Hakamu FLG(1-6) crneaytoT OT 0O4HOrO 0 WecTn 4-6MTOBbLIX 3HAYEHWIA, KOTOPbIE
npegctaensAT coboii Homep ECI c ucnonb3oBaHnem KoAoBoro Habopa Digit. HayanbHble Hyn, NponyLLeHHbIe B
npouecce KOAMPOBaHWA, CHOBA BCTABNAKT B BbIXOAHbIE AaHHble COO6LLEHNS Npu AeKOAUPOBaHUN, LONONHARA
Homep ECI fo wecTtn 6UTOB.
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10.2 KopoBble Habopbl U NHTepnpeTaLMn B paclUMpPeHHOM KaHane

Ncnonb3yemble Kof0Bble HABOPbI ONpefensanTCa UCKNIOYNTE IbHO KOAMPYEMbIMU 8-6UTOBLIMY 3HAYEHUAMMN
[aHHbIX N He 3aBUCAT OT AeCTBYIOLL el MHTepnpeTaymmn B paclumpeHHom kaHane (ECI). Hanpumep nocnepgoBa-
TeNbHOCTb 3HaYeHunli B AnanasoHe oT 48 Ao 57 gecAaTuYHbIX 3HaYeHnin ASCIl Hanbonee ahheKTUBHO KOANPYIOT B
Kof0BOM Habope Digit, fLaxe ecnv aTa nocnefoBaTelbHOCTL He OyAeT MHTepnpeTupoBaThCs Kak Ludpbl.

10.3 NHTepnpeTaunun B pacwmpeHHOM KaHane N CTPYKTYypupoBaHHOe coefuHeHune

WNHTepnpeTaymmn B paclwnpeHHom kaHane (ECI) MoryT HaxoauTbCA B 11060 NO3NLNN faHHBIX B 0006LLLEHNN.
3aK04MPOBAHHOM OHUM CUMBOJIOM WU KOMMIEKTOM CMBONOB Aztec Code CTPYKTYPUPOBAHHOIO COeMHEHUS.
AkTuBM3Mpyemas nHtepnpetauuns ECI geiicTByeT 40 KOHL@ 3aKOAMPOBAHHbIX AAaHHbIX NN A0 06HAPYXeHUs Apy-
TMX MHTepnpeTaymii B paclumpeHHom kaHane (ECI). Takum o6pasom nHTepnpetauns ECI moxeT pacnpocTpaHaTbes
Ha AaBa u 6onee cMMmBona.

10.4 MpoToOKON NOCTAEKOAUPOBAHUA

MpoTokon nepepauun gaHHbix B ECl foNnXeH cooTBeTCTBOBaThL NpuseeHHoMy B 16.3. Mpu ncnonb3osaHuu
ECI ngeHntudmkatopbl cumMBonvku (16.4) A0MKHbI 6bITb peann3oBaHbl MONHOCTbIO, & COOTBETCTBYIOLNIA naeHTU( K-
KaTop CUMBO/IMKM cnefyeT nepefaBaTb B kayecTse npeaMbynbl K nepefaBaeMbliM JaHHbIM.

11 B0O3MOXHOCTU MNosib3oBaTtesiein

MoTeHuManbHble NoNb3oBaTeIN CUMBONNKN Aztec Code MOTyT NPUHATL PeLleHnsi OTHOCUTENbLHO Koaupye-
MbIX laHHbIX, HE06XOAUMOTO YPOBHSA NCNPaB/IEHNA OWNOOK U BOSMOXHOCTY pasfefieHns faHHbIX B CO06LeHNN
Ha HeCKOJ/IbKO CUMBOJIOB.

11.1 Bbi60op nosb3oBaTenneM KOANUPYeMbIX flaHHbIX B COO6LW eHNN

BO MHOTMX MPUMEHEHUSAX LWITPUXOBOrO KOAAa KOAMPYeMble JaHHble B COOOLL,eHNN XEeCTKO onpeesieHbl 3apa-
Hee. Ha CTauu NNaHNPOBaHUSA MOXET CyLLecTBOBaTb onpejesieHHas ceoboa Bbibopa hopMaToB faHHbIX, ONTH-
MU3NPOBAHHbIX 4158 3 PEKTUBHOTO KOANPOBaAHUA. B 06LLem ciyyae MakcumanbHas athpekTMBHOCTb KOAMPOBA-
HMA JocTUraeTcs Torga, Korga laHHole B COO6LEHNN COCTOAT U3 A/IVHHON NocnefoBaTe/IbHOCTU 3HAKOB, NpUHaj-
nexaulux K ofHoOMy KofoBOMY Habopy (Tabnuua 2). TekcT, CoCTOoALW NI TO/IbKO U3 MPOMUCHBIX 6YKB TATUHCKOTO
angasuTa, TONbKO LN POBLIX AaHHbIX UM AaHHbIX, NPeACTaBNeHHbIX B Buae 6aiiTos, xapaktepmsyeT Tpu Tuna
[aHHbIX B co06LWeHnn, Hanbonee aphekTMBHO KOAMPYEMbIX B cumBonax Aztec Code.

11.2 Bbi6op nosib3oBatesieM MUHUMabHOTO YPOBHSA UCMPaB/ieHUsA oW n60K

C TexHMYecKoli Touku 3peHmnsa cumaonmka Aztec Code gonyckaeT, YTo6bl CUMBOJ He Bk/lo4Yan B ceba kofo-
BbIX C/IOB UCNPaB/IEHUS OWNOOK MK 4TOOLI X YMCNO gocTurano 99 %. xoTs 06a 3TUX NpefenbHblX 3Ha4YeHUs
NpakTU4eckn He NPUMEHSIOT. PeKoMeHAyeMblii ypoBeHb UCNpaB/ieHNs OWN60K A8 00blYHbIX NPUMEHEHWUIA CO-
cTaBnsieT 23 % MHMOPMaLMOHHOW eMKOCTV CUMBO/IA NAOC 3 KOAOBbIX C/I0BA. Takum 06pa3om 5-CnoiiHbIli cumBon,
cogepxauymii 120 KOJ0BbIX C/TOB, 0ObIYHO COAEPXUT MO MeHbLUEel Mepe 28 N/toc 3 KOHTPOJIbHbIX KOAOBbIX C/10BA,
a N KogUPOBaHUA faHHbIX CO0bLeHNs ocTaeTcs [0 89 KOA0BbLIX C/10B. [porpaMmbl nevaTu AO/MKHbI 06ecneyn-
BaTb [JaHHbI YPOBEHb UCMPAB/EHNA OLIMGOK MO yMOHAHMIO.

Ecnu nonb3osatenb NpeAbaBAAeT MEHEE XeCTKNe TPe60BaHNA K HAeXXHOCTN NPUIOXKEHUA UNn cuntaeT
HafeXHOCTb NPUIOXEHNS HELO0CTAaTOYHON, OH MOXeT BbibpaTh APYroi MUHUMabHbIN NPOLEHT CNPaB/IeHNS OLWN-
60k (MeHee 10 %) unun 6onee 50 % c 06a3aTe/IbHLIM UCMOMb30BAHNEM TPEX AOMO/THUTESIbHbIX KOHTPO/IbHBIX C/10B
Ana obecneyeHna 6e30nNacHOCTU AaHHbIX. [POLEHT Ha3BaH «MUHUMa/IbHbIM» MOTOMY, YTO B 3@aBUCUMOCTMN OT
ONVHBI faHHbIX B COO6LEHUN CUMBOINKA TpebyeT fo6aB/ieHNs AONOTHUTENbHbIX KOHTPO/IbHbLIX C/10B BbILLE 3TOr0
MUHUMYMa [/151 3an0/IHEHUSA CUMBOSA.

HekoTopble NprMeHeHUs Nyylle Bcero paboTaloT npu OUKCMPOBAHHOM pa3mepe (Y1cre C/0eB JaHHbIX)
BCex cumBooB Aztec Code He3aBMCUMO OT COepXalynxca B HUX laHHbIX. B aTOM c/iyyae nofib3oBartesib 40/1-
XeH 3afaTb pasmep, Bk/oYatoLWwmnii B ce6s COOTBETCTBYOLW I yPOBEHb MCNPABAEHNA OWNGOK ANA CAMOro ANTNH-
HOro npejnonaraeMoro coobueHus. Torga 6onee KopoTkme coobLieHns 6yayT KOANPOBATLCA € U36bITOYHLIM
YPOBHEM UCMNpaBs/ieHNs OWNGOK, 8 CUMBOJIbI B JAHHOM NPUMEHEHUN ByAyT 60/1ee HaJeXHbIMU.

11.3 Bbi6op nosnb3oBaTesieM CTPYKTYPUPOBAHHOTO COeAUHEH NS

CTpyKTypMpOBaHHOe COejMHeHNe N03BOAeT pacnpeaennTb JaHHble B COOOLLEHUN B HECKO/TbKMX CUMBO-
nax Aztec Code, a 3aTemM BOCCTaHOBUTb UX NOC/IE TOrO, K&K BCE CUMBOJ1bl Obl/IN CUNTAHBI B MPON3BOJ/IbLHOM NOPSAL-
Ke. CTPYKTypupoBaHHOe coenHeHne obecneynsaeT BO3MOXHOCTb HaHeceHUs cumeonos Aztec Code Bo6nac-
TAX. popMa KOTOPbIX OT/IMYAETCA OT KBaApaTHON. OHO Takxke 4OCTYNHO 418 KOANPOBAHNSA AAaHHbBIX COO6LLEHNS,
[ONVHa KOTOPbIX NpeBbIllaeT NpakTMYecKyto eMKOCTb 04HOro cumeonaAztec Code.
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11.4 Bbi6op nonb3oBaTenemM HeobsA3aTebHbIX popMaToB CUMBOIOB

B cooTBeTcTBUYM C Tabnuueli 1nporpammbl neyaty 06bIYHO NeyaTaloT CUMBOJT HAVMEHbLLEro pasmepa 41
3aaHHOro Habopa faHHbIX 1 NpoLeHTa ucnpaB/eHns OWNG0K B NOC/eA0BaTENIbHOCTU CNI0EB AaHHbIX 1%, 2%, 3%,
4* 4. 5. 6....... 32. OAnA cMMBOMOB WHULManuM3auuu ycTpolcTBa CYUTbIBAHWUSA NporpaMma neyartn o6blYHO
neyartaet CUMBOJ/I HaMMeHbLEro pa3Mepa B Moc/fef0BaTe/IbHOCTU CnoeB AaHHbiX . 1. 2. 3, 4. 5...... 22.
B gpyrom cnyyae nonb3oBaTenib MOXET 3a4aTb pa3Mep v hopmMaT HYXHOro CMMBO/a, NepeycrtaHaBnMBas Ha-
CTPOWKMN N0 YMONYAHUIO.

Monb3oBaTenun AO/MKHbI ABHO 3a4aTh PEXUM nevyaTn cMMBOJIOB Aztec Runes 415 npuMeHeHnid, paboTato-
WUX c HeboNbWNMMUN Habopammn faHHbIX.

12 Pa3mepsbl

OCHOBHbIM pasMmepom cumBosios Aztec Code siBnseTcs pasmep X. KOTOPbI COOTBETCTBYET PacCTOSAHUIO
MeXay LeHTpaMu 3/IEMEHTOB CeTKN C HOMUHA/IbHO KBaApaTHbIMU A4elikaMu, a Takke HOMUHaIbHO COOTBETCTBYeT
BbICOTE W LUMPVHE KBaJpaTHbIX MOAYyell 3TO ceTku.

CneundmkaLlmsa CUMBOIMKN He OrpaHnynBaeT 3HavyeHna pasmepa X. Tem He MeHee, 3HauYeHUsi TOpU30HTas b-
HOro 1 BEPTUKA/ILHOTO WWAroB CEeTKN JO/IKHbI OCTaBaTbCA NOCTOSAHHLIMM B Npejesiax CUMBOJ1a U OT/INYATLCA He
6onee uem Ha 10 % ApyroT gpyra. bonee Toro, WKUPUHA KaX[0ro TEMHOTO MOAYNSA A0/IKHA ObITb paBHa ropu3oH-
TanbHOMY wWary ceTku = 20 %, a ero BbicoTa — BepTuUKalbHOMY Wary cetku = 20 %.

13 PekomeHpauum gna nosib3oBatenen

13.1 NHTepnpeTauuns 419 BU3yarbHOTo YTEHUSA

WNHTepnpeTayna Ans Bu3yasbHOIO YUTEHUA flaHHbIX, 3aKO4NPOBAaHHbIX B COOBLLEHNN, MOXET CONPOBOXAATb
cumBon Aztec Code B o601 o6n1acTv 3a npegesniaMy BHELWHEro Cnoa gaHHbiX (pucyHok G.2). Pasmep u tun
wpuiTa B HacTosWEM CTaHAapTe He YCTaHOB/IEHbI.

13.2 BO3MOXHOCTb aBTOpacno3HaBaHusa

Cumson Aztec Code MoXeT ObITb cuMTaH fekofepamu LWTPUXOBbIX KOLOB, 3anporpamMmMupoBaHHbIMU
COOTBETCTBYWOLWMNM 06pPa3oM M CMPOEKTUPOBAHHbIMW Tak. 4TO6Gbl aBTOMAaTU4YeCKM OT/MYaTb ero oT ApYrux
CYMBOJIMNK.

[na obecneyeHnsa makcumasnbHOW HaAEXHOCTU CUNTbIBAHWA AENCTBYIOWMNIA Ha6op CMMBOVK Aekogepa
[O/DKEH OrpaHnynBaTbCs TeMU CUMBOJIMKAMM, KOTOPblEe HEO6XO0AMMbI 418 AaHHOTO NPUMEHEHUS.

13.3 MNapamMeTpbl NPUMEHEHUSA, onpeAensaemMble Nonb3oBaTtenem

CTaHpapTbl N0 NPUMEHEHUI0 A0/KHbI onpefenaTs cneyowme napameTpsl cumosios Aztec Code, ycTa-
HOBJ/IEHHble B HACTOALEM CTaHAapTe, Kak NepeMeHHble:

a) flaHHble, noanexalyne KogMpPoBaHMIO:

b) pasmep X. ©CMOMb3yeMblil Npy NevyaTn cMmBona:

C) pasmelleHne CMMBOa Ha 3TUKeTKe, 06 bEeKTe UK AOKYMEHTE;

d) Tpebyemblii ypoBeHb KayecTBa nevyaTu cumsona.

Takxe fonyckaeTcsa nepeonpegeneHue (nepeycrtaHoBka) YpOBHA UCMpaB/ieHnUsi OWNBHOK MO yMONYaHNo,
[15 Yyero ykasblBaloT NM60 ApYroii MUHUMabHbI/ NPOLLEHT UCNpaBAeHUs oWn60K, NM60 PUKCMpoBaHHbI hopmat
1 pasmep cumBona.

14 PekoMmeHAyeMblA anropuTm AeKoANpoBaHUs

PekoMeHAyeMblli aNropuTM 4eKOAMPOBAHUS HAXOAUT CUMBOJ/IbI B U306 PaXEHUN NAEKOAUPYET UX. IMEHHO
3TOT a/ITOPUTM JEeKOAVPOBAHMUSA UCMOMb3YOT NPV ONpeesieHnn KayecTBa nevyatn cuMBosioB. OH Takke MOXeT
MCNoNb30BaTbCA NPakTU4eCKUMn peannsaumnamum yCTpOI7ICTB CUUTbIBaAHUA.

OekoaunpoBaHue cumBona Aztec Code U3 COXpaHEHHOTo N306paxXeHNs COCTOUT K3 CAEAYIOLLUX 3TANOB!

1) onpefeneHne NOMOXEHUSI CUMBOJIA HA U306paXKeHNu;

2) o6paboTka WwabnoHa noncka «MULLIEHb» C Lie/Ibio ONpeAeneHns ero LeHTpa, 0CHOBHbIX OCeli cumBona un
HOMMWHAasbHbIX PACCTOSHUI MEXAY MOAYNSMU:

3) flekogupoBaHue sifpa cMBOJIa: CHavyasna anropuTm onpeaensieT, He MHBEPTUPOBAHbI SN YEPHBbIA/6enblii
uBeTa, NOTOM onpejensieT popmart CUMBO/Ia, €0 OpUeHTaLuio, a 3aTeM NPOBOAUT UAEHTUUKALNIO, feKoaAnpoBa-
HVe N MPOBEpPKY CNYXe6HOro COO6LLEHUS;
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4) onpepeneHune CTPYKTYpbl, A€KOAMPOBAHNE Y NPOBEPKA laHHbIX COO6LLEHNS,

5) npeo6pa3oBaHve KOLOBbIX C/TOB fi@aHHbIX B BbIXOAHOW NOTOK 3HAKOB.

MpeanonaraeTcs, 4TO aNropuTm AeKoAMPOBaHUs paboTaeT ¢ u3o6paxeHneM, npeacTaBNeHHOM B ABOMYHOM
BMAE, B KOTOPOM KaXIOMY NUKCE/0 NpUcBanBalT 3HaueHne «0» AN TEMHOro MoAynsi unn «1» — ans cBeTsoro
(He cnepyeT nyTaTb fJaHHOe MpaBWU/IO C NpaBWaMu NpUcBanBaHUs 3HaYeHuii moaynsam.) Ecnn nsobpaxexue
XPpaHUTCS BOTTEHKaX CepPOro, To cCHayana Heo6xo4MMO UCN0/Ib30BaTh MOPOrOBYI0 METOANKY A/151 NOyYEeHNs COOT-
BETCTBYIOLEro n3obpaxeHus B [ABOUMYHOM Buae. [NS OLEHKM KayecTBa neyaTu CUMBOMA BblGMpaT
rno6anbHOe NOPOroBoe 3HauyeHwe, KOTOpoe nmpefcTaB/seT CO6OW CpefHIO BETMUNHY MEXAY MakCuMabHbIM
N MUHUMaNbHBIM 3HAYEHUAMMN KO3 hULMEHTa OTPaXXEHNS B U306 paXKeHNn, Moc/e Yero Kaxa0oMy NUKCento npum-
cBavBaloT 3HaYeHne «1» Nnpu NpeBblEeHNM Yka3aHHOoro nopora nnm «0» — B NPOTUBHOM cny4yae. Ha npakTtuke
YCTPOWCTBO CHMTbIBAHNS MOXET MCNoMb30BaTh Npu 06paboTke HernobanbHbI MOPOr, yYNThiBAOLWNIA HEPABHO-
MEPHYI0 OCBELLEHHOCTb M YC/TI0BUA NPOCMOTPA, U fjaXe MPUMEHSTb MeXMUKCeNbHYI0 MHTEepNoNsaLmMio 418 NoCTpo-
eHns n3obpaxeHns B 4BOUYHOM Bue C 60/1ee BbICOKUM NPOCTPAHCTBEHHbIM pa3peLleHneM, 4eM y n3obpaxeHus
B OTTEHKax Ceporo. 370 MMHUMU3NPYEeT NoTepy MHDOPMALMOHHOTO COAEPXMMOr0 Ha aTane npesBapuTesibHOW
06paboTkm.

14.1 TTONCK CUMBONOB-KaHANAATOB

LLa6/10H noncka «MulleHb» B cumsose Aztec Code o61agaeT ABYMS YETKO BbIPpaXXEHHbIMU XapakTepucTuka-
MW. KOTOPbIE OT/IMYAIOT €ro OoT APYrnX 06bEeKTOB B M306paxeHnn. Mepeas: Ha TONO/IOTMYECKOM YPOBHE €ro LieHT-
panbHbI MOAYNb «M30MPOBAH» OT OCTa/IbHbIX YacTell CUMBONA, Kak OCTPOB Ha 03epe, KOTOpPOe HaxoAnTCS Ha
APYroMm ocTpoBe Ha 03epe, 1 Tl 3TO NO3BOIAET NIETKO Ppacno3HaBaTb ero Ha 0TCKaHUPOBAHHOM M3006paxeHunn, Ha
KOTOPOM MAEeHTUMULMPYIOTCA CBA3aHHble 061acTu. B npunoxennn C onnucaH MeTof CKaHMpOoBaHUs AN AaHHOM
TOnonorun.

Kaxaasa ropusoHTanbHas cTpoka TOMOA0rMYeckoro anroputma noncka, cogepxatyas cekuuio ¢ Tpemsa u
60/1ee yyacTkamu NOCTOAHHO Bo3pacTatoLero wabnoHa, 3a KOTOpbIMU C/IefyoT Tpy 1 60s1ee yyacTka MOCTOSIHHO
y6biBatowero wabnoHa (ctpoka 9 Ha pucyHke C.7), MOXeT paccmaTpuMBaTbCa Kak BO3MOXHbIV kaHAngaT npu
o6HapyxeHun WwabnoHa noncka «MULeHb». Hanbonbluee 3Ha4YeHNe B 3TOW CEKLUN CTAHOBUTCA KaHANAATOM Ha
ponb WwabsioHa Noucka «MULLEeHb» (3HayeHne nukcens 4 B ctpoke 9 Ha pucyHke C.7). OnucaHHbIn KpuTepuit
ABNAETCA PEKOMEHJYEeMbIM METOAO0M BepudnkaLmm.

B cooTBETCTBUM C 3TUM CKAHUPOBaHWE, OTC/EXUBAtOLLee rpaHunLLbl Ha n3obpaxeHun, obHapyxmnsaeT Wwab-
JIOH NOMUCKa «MULLEHb» KaK OAHY rpaHuLly, NOSIHOCTbIO BK/KOYEHHYIO BHYTPb APYrOi rpaHuLbl, KOTopas B CBOIO
oyepefb NMOSIHOCTbIO BK/IOYEHA BHYTPb caeAyloLei rpanvubl, n T.4. Kaxablii n3 aTux metofos obecneynsaeTt
HafeXxHoe o6HapyXeHne LeHTPOB CUMBO/IOB-KaHANAATOB. flaXe B CU/TbHO UCKaXEHHbIX N306paxeHnsx, npu yc-
NIOBUW. Y4TO MX LIAGOHBI MONCKA OCTA/INCb HEMOBPEXAEHHBIMU.

BTopas oTanunTenbHas xapakrepucTuka wabnoHa noncka «MULLEHb», KOTOPYI MOXHO WCMOMb30BaTb
B pa6oTe yCTPOCTB CUMTbIBAHUS: WAa6/0H MOMCKA «MWULWEHb» COCTOUT U3 BbIPOBHEHHbIX NPAMbIX YIN0B,
HanpasJ/IEHHbIX OT LLEHTPasIbHOro MOAY NS HapyXy. CkaHMpoBaHue nsobpaxeHns, o6HapyxunsatwLlee ckonieHme
Takux yrnoBs, 0CO6€HHO COeANHEHHbIX C A/IMHHBIMW OTpe3KkaMu WA APYTUMU yraamu, AO/IKHO 06GHapYXWTb
WwabnoH noucka «MuUleHb» Aaxe Npu ero YacTM4HOM nospexaeHun. Mpu Takom noaxoge WabnoH noucka
«MULLEHb», CTEPTbIA Ha 25 %. HO COXPaHUBLUNIA, MO MeHbLIEh Mepe, ABe TPynnbl YraoB, 6yAeT HagexHo
06HapyXeH.

14.2 O6paboTka n3obpaxeHnsa wabnoHa NoMcKa «MULLEHb»

M306paxeHune wabnoHa noncka o6pabaTtbiBalOT C Le/1bil0 HAX0XAEHUSA Kak MOXHO 60/bLUEro yncna yrnos u
MX CONOCTaB/IEHNA C APYTMMMU YT1amMmm TOT0 XXe KOHL,eHTPUYeCcKoro keagpara wabsoHa nomcka «MulleHb». Mo3un-
LMI0 LEHTPaNbHOro MOAYNSA ONpeaensoT Kak cpeHIo0 NO3MLMI0 MexXay NPOTMBOCTOALMMY Napamu yrios. [ise
rnaBHble OCY CUMBO/IA ONPEeAEeNAT Kak HanpaB/ieHNs MeXAy CMeXHbIMU napaMu yrinos. PacctoaHua mexay
MOAYAMUN BLOJIb 3TUX OCeli ONpefenatoT PACCTOAHUAMMN MEXAY CMEXHbIMU yraamu.

MATb KPUTUYECKMX HAaYaIbHbIX NAapaMeTPOB (TOYHbIV LeHTP CUMBOA, Hanpas/ieHne BYX Oro raBHbIX Ocel
N HOMWHa/bHbIE PACCTOSAHUA MeXAy MOAYAMWU BAONb 3TUX OCEN) onpeaensaoT HECKONbKMMMK cnocobamu no
0CO6EHHOCTSIM KBaApaTHOro WaboHa Noncka «MyLLIEeHb», NO3TOMY OHW MOTYT OnpeAenaTbCA yCTpoiicTBaMm cum-
TbiBaHWSA flaxe B TOM C/lyyae, ecu WabioH NoUCcKa CoOAEPXUT He3HaUNTe IbHble MOBPEXAEeHNS.

14.3 lexogupoBaHue agpa cumeona

[lekognpoBaHue sapa cCMMBOIa HaYNHAIOT C onNpeAeneHns LeHTPOB BCeX Moy el kBagpaTHoi o6nacTu,
LLleHTp KOTOpOIi coBNajaeT € LLeHTPOM Lab10Ha NoMcka «MULLEeHb», N onpeaeneHns Toro, ABAAIOTCA OHU CBET/bl-
MU MU TEMHbIMKW. [10 NoNy4YeHHON nHhopmaLmm cHavyana onpefensaioT BU3yasbHYy0 NOASPHOCTb N306paxeHns
cMMBOa (HOpMasibHOE AN UHBEPTUPOBAHHOE) M ero hopmaT (KOMMaKTHbIA UK NOTHOPa3MepHbIit), a 3aTem ero
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opueHTauuio (HanpaBfieHne K BEPXHEMY Kpat CMMBOA) Y BO3MOXHbIE 3epKa/ibHble 0ToOpaxeHus, nocne yero
oCyLecTBNAKT CO0PKY, NPOBEPKY M 06pabOoTKy CNyXebHOro coobLieHns.

14.3.1 CocTaB/ieHNe CXeMbl U ANCKpETU3aLnAa LEHTPOB Moaynei

PekomeHayeMblii MeTo COCTaBNEHNS CXeMbl LLEHTPOB MoAynei B cumBonax Aztec Code moxeT 6bITb B
ob6LiemM Buje onucaH Kak «BblpalynsaHve AByMEpPHOro Kpuctanna». HaumHasa ¢ no3nunm LeHTpasbHOro Mmoayns,
hopMUPYIOT NepBbIii CMOI U3 LLeHTPOB OKPYXalLWKNX ero BOCbMy Mogyneid. 3T No3nyum ycTaHaBMBaloT Tak.
4YTO6bI OHU GbINM pABHOMEPHO pacnpefenieHbl B npejenax BHyTpeHHero (06bIYHO CBET/I0r0) KoNbLa WwabnoHa
noncka «MULeHb», Nocne Yero hopMuUPYIOT cregytoLwmnii colt n3 ueHTpoB 16 Mmogyneii, nogbrpaembix Tak, YTo-
6bl OHM MONanun B Npeesnsl caeaytowero (06bIYHO TEMHOTO) KosbLa, v Tw,. Mpouecc cocTaBieHns n KOppekTUpo-
BaHWA NO3MLUIA LEeHTPOB MOAY/1ei NO OTHOLLEHMIO K OKPYXaOLWMUM rpaHnLam MoXeT 6bITb BbINOSTHEH MO cnupanm
B HapY)XHOM Hanpas/ieHWM, TONLWMNHOK OAUH MOAY /b, NOKa He ByaeT cocTaB/ieHa cxema BCero sagpa cMMBona.
XapakTepucTrka LeHTpa Kax40oro Moayna B ABOVYHOM Buae onpefensieTca n coxpaHseTca B 6UTOBON kapTe
cMmMmBona.

14.3.2 OnpepeneHne UHBOpPCUM M3o06paxeHns n popmarta cumsona

Ecnu cpean BoCbMu MOAyNei, OKpyxatLwmnx LeHTp wabnoHa noncka, npeobnagatoT cBeT/ble, TO B XoAe
npouecca AekogMpoBaHUA TeMHble 06/1aCTN 0ObIYHO CUMTAIOT IKBUBANEHTHLIMU ABOUYHON «1». B NPOTUBHOM
C/lyyaB cuMTaloT, YTo n3obpaxeHue 6b1710 UHBEPTUPOBAHO U CBET/IbIE 061ACTN NPeACcTaBNAT «1».

MaToe koNbLO MOAyelt, OKpyXalLWwmux LeHTp wabnoHa noncka (keagpat 11x11), ucnonb3yoT a5 onpeje-
neHunsa dpopmaTta CUMBO/A: €C/IM OHO COAEPXUT YeTbipe N 6onee ABONYHBIX «1»(06bIYHO TEMHbIX MOAYNet), To
CMMBO/ CYUTAIOT KOMNAKTHbIM cuMBOIOM Aztec Code 1 cocTaB/ieHe CXeMbl A4pa CMMBO/1A HA 3TOM 3aBepLuaroT.
B npotuBHOM cnyuyaB cumBon Aztec Code cumTaloT NOIHOPa3MepPHbIM 1 COCTaB/IEHNE CXeMbl fApa CMMBO/A
NpoAO/KAIOT el e Ha ABa CN0si MoAy/iell B Hapy)XXHOM Hanpas/ieHun.

14.3.3 OnpepgeneHne opueHTaunm n 3epkasibHOro oTob6paxeHus cumeona

Bo BHelwHeM cfioe sagpa CMMBO/a NPOBOAAT ABONYHOE CpaBHeHWe 12 6MTOB, NpeACcTaBASALWMX CO6OM
MoAynn wabsioHa opueHTauuun, Haxofalwmxcsa B yrnax, C 3afjaHHbiM Wab/I0HOM A8 KaX[0ro u3 yetbipex
BO3MOXHbIX CNOCO60B OpNeHTaLum u ansa YeTbipeX BO3MOXHbIX 3epKasibHbIX OTOOpPaKeHWi aTUuX WabnoHOB.
Ecnvn B nto60M 13 BOCbMUW MPOBEPEHHBIX C/lyYaeB BbIABNAETCA NpaBu/ibHOe cosnafeHue ot 9 go 12 6utos,
TO TaKylo OpMeHTaLmMio cUATaloT UCTUHHONM. B NPOTMBHOM cryyae cumTaloT, YTO AeKOoAMpOoBaHMe 3aBepLmnnoch
Heypauyen.

14.3.4 lekoagnpoBaHue cnyxebHoro coobu,eHns

Mpun Hanuunn ceegeHnii o chopmaTe M opUeHTaLUN CUMBOIa MOAYIN CNYXEBHOro coobLeHnsa npeobpasyroT
B 6UTbI, pa3buBaloT Ha 4-6MTOBbIE MaKeTbl M NPOBOAAT B HUX UcnpaBsieHne owmnbok Hag nonem GF(16). B npouec-
ce ucnpas/ieHUs OLWNGOK MOTYT UCMO/b30BaTbCA BCE 3HAYEHUA CUHAPOMOB, NOCKOJIbKY flaXe HUYTOXHAsA BEPOAT-
HOCTb HEOOHaPY)XEeHHOI OLWNGKM B CY)Xe6HOM COO6LLEHNM B UTOTE NPMBEAET He K HEBO3MOXHOCTU CHUTLIBAHNS,
a K HeBEepHOMY CUMTbIBaHUIO cumBONa. Ecnu ncnpasneHue own60K 3aBepluaeTcs Heyaadeld, TO NPUHUMAlOT pe-
LWeHne 0 HEBO3MOXHOCTY AieKoANpOoBaHUA. B NpoTUBHOM cnyyae 13 cnyxebHOoro coobLeHns n3snekawT MHgop-
MaLMio 0 Yncne C10eB AaHHbIX L nyncne cnos gaHHbix D. B ocob6om cnyyae, Korga cTaplinii 3Havaluii 6ut gns
DycTtaHoBneH 1 D npeBbiwlaeT eMKOCTb L C/10€B, AaHHbIX CUMBO/ UAEHTUULMPYIOT Kak CAMBO MHULMANn3aunm
yCTPONCTBa CUMNThIBaHWSA, a cTapwuii 6ut B D copacbiBatoT.

14.4 JexopvpoBaHuWe faHHbIX coobLWweHns

[lekoaupoBaHune faHHbIX COOBLEeHNSs HAUNHAIOT C COCTaB1€HNA CXeMbl 1 BbiGOpa LLEHTPOB A/19 BCeX OCTaB-
LMXca MoZynei B rpaHuL,ax cumBona ¢ nocnegytoueii cbopkoit n NnpoBepkoli cnMpanbHOl nocnefoBaTelbHOCTH
KOA,0BbIX CNOB.

14.4.1 CocTaB/ieHNe CXeMbl C/I0EB JaHHbIX

Ons cumonos Aztec Code, coaepxaliux YeTblpe U MeHee C/I0eB faHHbIX, B TOM Y1cie ANa BCeX Komnak-
THbIX cumBoioB Aztec Code, «BblpallBaHue BYMEPHOro KpucTanna» NpoAosxatT B HAPY)XXHOM HanpasieHuu
AN5A cocTaBNeHna cxembl Bcex L cnoes o6nacteli AaHHbIX.

B nonHopa3MepHbIX CUMBOAX, UMeLWNX 601blLNIA pasmep, UCNONb3YIOT 6oee TOYHbI MeToa cocTasne-
HWA CXeMbl MO3MLMIA LLEHTPOB peLleTKn NpuBA3KK. LieHTpbl Mogynel peweTkn NpuMBA3KM ONpeaensatoT no anropuT-
MY /IMHEHOTO BblpaLMBaHua kpucTanna, npuseAeHHoOMY B npunoxeHumn D. ocne cocTaBeHUs CXeMbl pelueTka
npuBA3KM 06ecneynBaeT HABOP N1OKA/TM30BaHHbIX 3TAIOHHbIX KOOPAMHAT, N0 KOTOPbLIM BbIYUCASIOT 1 ONpeensoT
no3nuMN LEHTPOB BCEX MOAYNel AaHHbIX.

KOHeYHbIM pe3y/ibTaToM NPUMEHeHNss 060MX METOL0B — «BblpalMBaHNSA 4BYMEPHOIO KpucTasnna» u co-
CTaB/IEHNA CXeMbl pelleTKn NPUBA3KN — ABASETCA 6UTOBas kapTa, pacnpocTpaHAlwWwancs Ha BClo o6nactb
cumBona.
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14.4.2 C60pKa KOAOBbIX CNOB

Pa3mMep 1 Yncno KofoBbIX C/I0B B CUMBOJIE ONPeenstoT 3Ha4eHnem L — 4yncnom C10eB fiaHHbIX, 3aKo4u-
pOBaHHbIM B Cy)Xe6HOM coobueHnn (Tabnuya 1). C60pKy KOAOBbIX C/IOB NPOBOASAT B 06paTHOM NOpsAKe, HaUYU-
Has OT nocneAHero KOHTPO/IbHOro0 KOAOBOTO C/10Ba C NOCTENEHHbIM NMPOABUXEHNEM K MePBOMY KO40BOMY C/10BY
[aHHbIX, N0 6UTOBOI KapTe cumBona. Cnvpanb HaYMHaeTCA U3 1EBOr0 BEPXHETO yrnaaapa cCMMBOaa n NpoAoxa-
eTCsl B HApY>XHOM HanpasJ/IEHMMN N0 YacoBOWi cTpeske. MNpocTas yuknnyeckas npoueaypa, kotopas napasnienbHo
obpabaTbiBaeT ABa C/108 MoAynel, a 415 NO/THOPasMepHbIX CUMBOJ/10B MPONycKkaeT BCe MOAY/N, Y KOTOPbIX KOOP-
AuHaTa X My KkpatHa 16, no3BonseTt cobpartb NOMHY0 Nocnef0BaTelbHOCTL KOLOBbIX CNOB ANA cumBona Aztec
Code nto60ro pasmepa.

14.4.3 TpoBepKa KO OBbLIX C/I0B

MocneposaTtenbHoCcTb CMKOAOBbLIX CNOB, U3 KOTOPbIX D KOAOBLIX CNOB cofepxarT AaHHble, a K KogoBbIX
cnoB (Kof0Bble C10Ba UCNpaB/ieHNs OWKN60K, Bbluncnsembix no opmyse K =C,,— D)— KOHTPO/IbHY0 MHOP-
mMaumio (Tabnuua 3). NpoBEPSAIOT U KOPPEKTUPYIOT C UCMOIb30BaHMeM npoueayp Meccu-bepnekamna/HeHa/dopHu
(Massey-Berlekamp/Chien/Forney), ycoBepLueHCTBOBaHHbIX 4/15 3D eKTUBHO 06paboTkn CTMpaHuii Hag cooT-
BeTcTBYOWMM nonem Fanya GF(2B) (npunoxeHune B. pasgen B.3). Bce kopoBblie crioBa AaHHbIX, coAepxa-
wue ToNbKo «0» nnun «1», a Takxke BCe KOLO0Bble C/I0Ba C MOAY/IIMU, BbIXOAALLMMU 3a Npefenbl n306paxeHuns,
cumTalT cTupaHuamu. MNMpoueaypa Meccu-bepnekamna HaunHaeTCs € BbIYMC/IEHNA 3HaYeHNt K CUHAPOMOB W.
cnepfosaTtesibHO, /IETKO afanTUpyeTca K YUCAy KOHTPOJIbHbIX KOAOBLIX C/10B, COAEPXaliuXcs B CUMBOJIE.
[Ba (6onee aByx B cnyyae npeobnagaHusa owmnM60k — cM. pasgesn B.2) KOHTPONbHbIX KOAOBbIX CNOBa pe3epBu-
pyloT Ans obHapyXeHusa owuboK, TakK 4To ANA WUCNpas/ieHna owmnbok ucnonb3ywT K-2 (M meHee)
KOHTPOJ/IbHbIX KOAOBbIX CN0B. ECAn BbINOMHUTL NCNpaBAeHne oWmn60K He yaaeTcs, AeKoAMpOBaHNe cunTanT
HecocTosBLUMMCS.

14.5 Tpeob6pa3oBaHMe KOAOBbIX C1OB AaHHbIX

B xone npeo6pa3oBaHna KOA0BbIX CN10B laHHbIX (Npoueaypa, obpaTHas No OTHOLIEHUIO K KOAUMPOBAHWIO
[aHHbIX COO6LLEHMNA) CI0Ba CHavYana npeo6pasyloT BABOMYHbIN NOTOK, @ 3aTeM nocnefoBaTebHble CerMeHTbl
3TOro NOTOKa Npeo6pasyT B NOTOK BbIXOAHbIX 3HAKOB AaHHbIX.

14.5.1 ®opmMunpoBaHme 4BONYHOTO NOTOKA A @HHbIX

C6opKa [jBOMYHOIO NOTOKa Ha4YMHaeTCs Co cTapllero 3Havallero 6uta nepBoro KOA0BOro C/10Ba AaHHbIX U
3aBeplaeTca mMnagwum 6MToM nocnefHero KOA0BOro CnoBaAaHHbIX. [py 3TOM NponyckalT Mnajlwmne 3Hava-
Lwue 6MTbl BCEX CMOB, Y KOTOPbIX BCe Hanbonee 3Havalime 6UTbl cogepxaT TONTbKO «0» NN TONbKO «1».

14.5.2 NMpeobpa3zoBaHne 4BOMYHOTO NOTOKA

MNMpeobpa3oBaHue 4BOMYHOIO MOTOKA B 3HAKM JaHHbIX OCYLLECTB/IAIOT B COOTBETCTBUM C Tabnuuen 2. Hauu-
Has c kogosoro Habopa Upper.

[1BOMYHbI NOTOK pa3buBatoT Ha nocnegoBaTesibHble 5-6UTOBbIE, 4-6UTOBbIE, NHOTAA HA 11- 1 8-6MTOBbIE
3HauyeHus (C ncnonb3oBaHveM 3Haka Byte Shift) c hukcalmeii n caeurom pernctpa Mexay pasfnyHbiMu KO40BbI-
MU Habopamu. 3aBepLiatolyne 6UTbl faHHbIX NOCAEAHEro KO40BOr0 C10Ba, COCTOALWME U3 OJHUX €4NHULL, UTHO-
pupyloT. BbixogHas nocnefoBaTeibHOCTb 3HAKOB fi@aHHbIX 3aBepLlUaeTCs OKOHYaHMeM A4BOMYHOIO NOTOKA.

Ecnv B camom Hauyasne nHtepnpetaylmm 40 NepsBoro 3Haka faHHbIX 3aK0AMpPoBaH 3Hak ukcauynm Kogosoro
Habopa Upper Latch, To cumBO nAeHTUMULMPYIOT Kak COAepXaLLunii 3aro10BOK CTPYKTYPUPOBAHHOIO coejnHe-
Hua. Janee oH NM60 o6pabaTbiBaeTCA YCTPONCTBOM CUMTLIBAHUSA, NM6G0 NnepeaaeTcs B HEU3MEHHOM BUAE C BK/1O-
YeHneM COOTBETCTBYIOLLENO MAEHTUdUKATOPA CUMBOJINKN.

15 KauyecTBO neyaru cummBoia

OueHKy kayecTBa neyatu cumeonos Aztec Code NpoBOAAT B COOTBETCTBUM C PeKOMeHAauussMun no Kave-
CTBY nevaTtu ByMepHbIX MaTPUyHbIX CUMBOJIOB, yCTaHOB/IEHHbIMN B UICOYM3K15415 co cneayowmmn gonon-
HEHUAMU N U3MEHEHUSAMU.

15.1 MapameTpbl KayecTBa neyaTu cmmBona

15.1.1 NMoBpexaeHne puKCcMpoBaHHOro wWabsioHa

OCHOBHbIE NPUHLMNbI U3MEPEHNA 1 OLLeHKN NOBPEXAEeHN UKCMPOBAHHbIX LWab10HOB YCTaHOBNEHbI B NpU-
noxexHun E.

15.1.2 OceBasa HEOQHOPOAHOCTb

Cumsonbl Aztec Code nmeoT HOMUHaNbLHO KBaapaTHyto chopmy. CnefoBaTenbHO, 4159 OLEHKM 0CeBOli Heo-
nHopoaHocTn AN (Axial Nonuniformity) Heo6xoanmMo ncnonb3oBaTh 06LW Y0 BbICOTY H 1 wWnpnHy W cumeona
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(BMECTO CpefHEro paccTosHUA MeX Ay LeHTpamMu Moay/ieil) kak onpeaeneHo npu pekoMeHayeMoM anroputme
aekoavpoBaHusi. AN BbIYUCASIOT Mo hopmysie

AN = abs(H - W)/((H ¢ W)/2).

OueHKy napameTpa OCyLLeCTB/IAT B TOYHOM COOTBETCTBUU C NyHKTOM 7.8.6 MCO/M3K 15415:2004.

15.1.3 Hencnonb3oBaHHOe ncnpasneHne owWn6oK

Mons, cogepxawme kog Pnga-ConomoHa B C/ye6HOM CO0OLWEeHUN U B AaHHbIX COO6LLEHNSA, OLLeHUBAOT
He3aBMCUMO 4 PYr OT Apyra B COOTBETCTBUM C NyHKTOM 7.8.8 UCO/M3K 15415:2004 ¢ ucnonb3osaHuem p =0 gns
cnyxeb6HOro coobuweHna np =2 ANa gaHHbliX coobLWeHNS. MNpu OLeHKe HEMCNOb30BaHHOTO UCMPAaBAEHNS OLN-
60K A0/KEH ObITh BbIOPAaH MEHbLUNA M3 ABYX NOSTYYEHHbIX KNacCcoB.

15.1.4 MpupauweHne nNpu nevyatu

OueHka npupalyeHusa npu neyaTn oOCHoOBaHa Ha NPOBEpPKe TOro, UTO «KO3MPULMEHT 3aN0THEHNA» INHWIA,
npoxoAswmx yepes WwWab/oH NOUCKa 1 BAONb PeLLEeTKN NPUBA3KN (ECN OHA UmeeTcs), 06bIYHO paBHbIn 50 %.
Haxoautca BananasoHe ot 30 % Ao 70 % BKNOUYNTENBHO.

NInHuK, npoxoasLime Yepes LLeHTP CMMBOJ1A U BbIPOBHEHHbIE MO KaXA0W N3 ero 0OCHOBHbIX Ocell, nepebupa-
10T C/leBa Hanpaso, a 3aTeM CBepPXY BHU3. B npouecce nepebopa CyMMUPYOT YNCN0 06HapYXeHHbIX cBeTnbiX (NL)
n TemHbix (Nd) nukceneil. B nosiHopasmepHbIX CUMBO/Iax 06paboTKy NPOBOAAT MO BCEW WMPUHE UM BbiCOTE
CMMBONA, @ B KOMNaKTHbIX CUMBONax 06paboTKy orpaHnymMBatoT WwWabnoHOM noncka. Yncno nukceneii HopManusy-
10T MO YNCAY CBET/IbIX NN TEMHBIX MOAYE, KOTOPbIE 3TN NNHUK AOKHBI Obl/IM Nepeceyb. B pe3ynbTate nonyva-
10T 3HavYeHnss N*n N”. ITorosas oueHKa npupaLleHns npu neyartun no KaxgoMy HanpasJ/ieHUo cocTaBnaet

D =Nqg/ (N,; + Nq).

MonyyeHHoe 3HauyeHwe oueHuBaloT No kpuTeputo Dnom=0,50 ¢ NOPOroBbLIMN 3HAYEHUAMMN =0,30
nD mex =0.70:

P | =(D—bam (Dna —Dbrom), ecnn D > Dnom,
I =(D-Dnom/(Dnim-D mJ - BNpPOTUBHOM C/lyyae.

CoOTBETCTBYIOL M KNnacc kKavyecTBa neyatu onpeaensaoT cnegywmnm o6pasom:

A (4.0). ecnu — 0,501 D'5 0,50;

B (3.0). ecnhu — 0,70 S D'S 0,70;

C (2,0). ecnn— 0,85 £ D'Ii 0,85;

D(1.0).ecnu— 1,005 O'lh 1,00;

F (0.0). ecru D’ <-1,00 nan D’> 1.00.

Knacc npupatyeHns npu nevyatn Ao/MHKeH 6biTb paBeH MeHbLIEMY U3 ABYX 3HAYEHWI, onpeAenieHHbIX No
rOPU30HTAaIN U N0 BEPTUKATN.

15.2 OueHka KkayecTBa neyatu cumBona

15.2.1 Knacc kayecTBa M3obpaxeHus

Knaccom kayecTBa nevaTtu A KaXxA0ro CYMTaHHOro M306paxeHuns cunTalT HaMMeHbLUWIA K1acc, KOTOpbIi
BbIOMPAOT U3 KNaccoB NapamMeTpoB, BbluncieHHbix Mo MCO/M3K 15415. n knaccoB npupal,eHunsa npyu neyatu,
BbIYNC/IEHHbIX B COOTBETCTBUM C 15.1.4 HacToALWero ctaHgapTa. MoayYyeHHbI knacc coOOTBETCTBYeT kiiaccy kaye-
cTBa M306paxeHus.

15.2.2 Knacc kayecTBa cumBosa

[lns Kaalloro cMMBo/ia onpeaensoT NATb UM 60/1ee KNaccoB kayecTBa N306paxeHnii Npm NOBOPOTe CUMBO-
na Ha 360° BOKPYT LleHTpasibHOW To4kM WwaboHa noucka. Yrnbl NoBopoTa A4/ BCeX M306paxeHunit fOMKHbI 6bITb
NpU6AN3NTENBHO PaBHBIMU.

Knacc kayectsa cMMBO/1a BEIYUCNAIOT Kak cpefiHee apudMeTnyeckoe 3Ha4YeHne Knaccos kayecTsa n3obpa-
XeHwuii B cooTBeTcTBUYM € 15.2.1.

15.3 N3mepeHna B npouecce TEXHOMOINMYECKOro KOHTPOA

CyL,ecTBYIOT paf CpeAcTB U METOA0B NMPOBEAEHUSA N3MEPEHWNIA C Lie/Ibi0 MOHUTOPUHTA U KOHTPOJIS 3a Npo-
ueccom cosfaHus cumeonos Aztec Code. K ux yncny oTHocaTcs:

1) 3HaYeHnA KOHTpacTa CUMBOIOB, NOJTyYE€HHbIE C MOMOLLbI0 BepudukaTopa MMHERHOro WTPMXOBOTo KoAa,;

2) cneymnanbHble 3Ta/OHHbIE CMBOJIbI, yNpoLlaloLne BU3yasbHy0 NPOBEpPKy HEPOBHOCTEN CETKN 1 n3Me-
peHue npupaLeHus Npu neyaTn c NOMOLLbI0 BepucukaTopa IMHERHOTo LITPUXOBOTO KOAA;

3) onpejgeneHne 0CeBO HEOAHOPOAHOCTUN NyTeM (PU3NYECKOTO U3MEPEHUS;

4) Bu3yanbHasa nposepka wabsioHa nonucka 415 BbIAB/IEHNA KPUTUYECKUX [,eDEKTOB.

STu cpeacTsa v MeToAbl ONUCaHbl B MPUIOXEHUN |.
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16 lMepepaBaemMble AaHHble

16.1 OcHOBHasa UHTepnpeTaymns

CuMBONbI, NpeAHa3HavYeHHble 415 UHULMann3aumm ycTpoicTBa CHMTbIBAHUS, HEe A0/DKHbI COAepXaTb HuKa-
KUX faHHbIX. [laHHble CUMBOJI0B NOC/ef0BaTeIbHOCTUN CTPYKTYPUPOBAHHOIO COeANHEHNS NGO COXpaHATCA B
6ychepe AnsA nocneayoLleil nepefayn B COCTaBe MOTHOCTbIO COOPaHHbIX AaHHbIX CO06LLeHUs, TM60 nepegaloTca
CCOOTBETCTBYIOLUM 3HAKOM-MOANPUKATOPOM NAEHTUDNKATOPa CUMBOJIVKMA U MOPSAKOBbLIM 3ar0/10BKOM.

[lna Bcex ocTanbHbIX cMBOOB Aztec Code fo/mKHa nepefaBaTbCsA NO/IHAA CTPOKa AaHHbIX CO0OLEeHNS,
nosyyeHHas B pesyfibtare [eKoANpPoBaHus.

Bornee cnoxHble MHTEpNpeTauny paccCMoTpeHbI Aasee.

16.2 NMpoTokon ansa 3Haka FNC1

Ecnv nepsomy 3HaKy flaHHbIX B coobuieHnn npegwecTteyeT 3Hak FNC1. TO OH yka3blBaeT, YTO 3aKoAnpo-
BaHHbIE laHHble B COO6LLEHNN COOTBETCTBYIOT TUNOBOMY (hopmMaTy C MCNO/b30BaHNeM AeHTUNKaTopoB NprmMe-
HeHuAa GS1.Mepegaya nAeHTUNKATOPOB CUMBOJIMKN A0/DKHA ObITb paspelwleHa, a 3Hak FNC1 MoXxeT oTCyTCTBO-
BaTb B NepefasaeMblX faHHbIX. MpucyTcTeme 3Haka FNC1 f0/1KHO 6bITb OTMEYEHO UCNO/Ib30BAHNEM COOTBET-
CTBYIOLLEr0 3a/jaBaeMoro 3Ha4yeHna B ugeHTudukaTope CUMBONNKN (Npunoxexue F).

Ecnu 3Hak FNC1 cnepgyet cpasy xe 3a 0HO 6yKBOI BEPXHETO UM HUXHEro pernctpa unv asyms undpa-
MW B Hayasie COO6LEHNSA, OH CUTHANTN3NPYET O COOTBETCTBUM 3aKOANPOBAHHbIX JaHHbIX B COOOLLEHNN KOHKPETHO-
My HOPMaTUBHOMY [JOKYMEHTY (Hanpumep, oTpac/esoMy WU NPOMBbILLIIEHHOMY CTaHAapTy). Mepefaya naeHTun-
huKaTopoB CMMBOMKN A0/KHA ObITh pa3pelleHa, a 3Hak FNC1 MoxeT OTCyTCTBOBAaTb B NepefaBaemMblX AaHHbIX.
MpucyTcTene 3Haka FNC1 f0/1KHO 6bITb OTMEYEHO UCMOJIb30BaHMEM COOTBETCTBYIOLLEro 3ailaBaeMoro 3Ha4yeHns
B eHTudmnkatope cMMBOANKN. HavyanbHblli(ble) 3HaK(M) faHHbIX COO6LLEHNA NepejaloTcsa B cOCTaBe 3ako4npo-
BaHHbIX JlaHHbIX COO6LLEHNS.

B nto60i1 nocneaytoueii nosnuymmn 3Hak FNC1 BbinoniHAeT hyHKLUN pa3genutens nonei, a B nepejaBaeMbIxX
[aHHbIX coo6LLeHNa npeacTaBnseTcs 3HakoM Habopa ASCII <GS> c gecATUYHbIM 3HavYeHnem 29.

16.3 MpoToKON ANA UHTepnpeTaLuun B pacllMpeHHOM KaHane

B cuctemax c nogfepxkoii nHTepnpeTauuu B paclwnpeHHom kaHane (ECI) npu kaxgoi nepefaye f0/KeH
ncnonb3oBaTtbca npedukc nageHTnudrkatopa cumsonuku. Bee 3Haku ECI (FLG(n)), BcTpeyatoLimecs B NOTOKe,
6yayT nepefasaTbCs B BUAE yNpasnsAloLLero 3Haka ¢ 4ecATu4HbIM 3HadyeHmem 92 (unm 5CHEX B WwecTHaguare-
PUYHOM NpeAcTaB/IEHNN) B CTAHAAPTHOW MHTEPNpeTauumn npeactaBnstowero 3Hak «v» (OBPATHAA AIPOBHAA
YEPTA). Cnepytoune «n» 3akoANPOBaHHbIX LMp AONOMHAIOT HavabHbIMU HYIAMU [0 NOC/eA0BaTeIbHOCTU 13
wecTu undp, Kotopas nepegaeTca B oopmate COOTBETCTBYIOLLMX 3HAKOB Habopa ASCII (c fecATUYHbIMK 3HaYe-
HUAMK oT 48 0 57).

MpuknagHoe nporpaMMHoe obecneyeHmne, pacnosHatLliee KOHCTPYKUUM Bua «\nnnnnn», O/MKHbI UHTEp-
npeTupoBaTth BCe NOcCneayolle CMMBOSbI Kak npuHagnexatwme ECI, onpegensemoil faHHoN nocnegosatesbHO-
CTbio 13 WwecTun uudp. Takaa MHTepnpeTaLmsa NpogomKaeT AeiicTBOBaTb 40 KOHLLA 3aKOAMPOBaHHbIX AaHHbIX UK
0,0 06HapyXeHns apyroi nocnegosatensHocTu ECI.

Ecnv B 3aKoAMpoOBaHHbIX flaHHbIX BCTpeyaeTcs 6aliT ¢ 4eCATUYHbIM 3HayeHnem 92 (He3aBUCUMMO OT TOrO,
npefcTaBnseT OH 3HaK «\» UK HeT), TO B NOTOKe NepejatTcs ABa 6aiTa ¢ 3TUM 3HayeHneM. Takum o6pasom,
0lHOKpPaTHOE BXOX/eHNe Bcerja CUurHanm3npyeT o Havyasne ynpasnsioLein nocnegosatensHoctn ECI. a gBykpat-
HOe BXOXeHne 0603HavaeT peasibHble flaHHble.

Mpumep — 3akoanpoBaHHble gaHHble: A\B\C.

Mepepava: AWLB\\C.

Mcnonb3oBaHne COOTBETCTBYHOLEr0O UAEHTUKaTOpa CUMBOJINKM rapaHTUPYeT, YTO B JAHHOM NMPUMEHEHUN
MOXeT 6bITb NPaBU/IbHO MHTEPNPETUPOBAH YNPaBNAIOLWNIA 3HAK.

16.4 NoeHTUMKaTop CUMBOTUKN

Mocne naeHTMdMKaLUNM CTPYKTYPbI faHHbIX (BKIOYaA NCMOMb30BaHME KaknX-n1Mbo nociefoBaTeibHOCTeN
ECI) aekonep no6aBnsieT COOTBETCTBYOLWMNA NAEHTUUKATOP CUMBOMKN B BUAE npeambynbl kK nepegaBaemMmbiM
OaHHbIM. iAeHTUudunkaTop CMMBOINKN HEO6X04MM B TOM Ciyyae, ecnvn B nepefaBaemblX AaHHbIX MPUCYTCTBYIOT
ECI. ecnu 3Hak FNC1 ncnonb3ytoT B COOTBETCTBUN C 16.2 M ecnim Ncnonb3yoT HebydepnsoBaHHoe CTPYKTYpuU-
poBaHHOe coeauHeHune (npunoxeHue F).

16.5 Mpumep nepefaBaeMblX gaHHbIX

B atom npumepe B cumsosie Aztec Code KogupyoT NocnefoBaTe/IbHOCTb ABYX 3HAKOB «L|X». 3Hak «Li»
npefcTasneH 6aiiTom ¢ AecATUYHbIM 3HaUYeHrem 182 B kogoBOM Habope no ymonuaHuio Aztec Code (ECI000003,
yTo cooTBeTcTBYeT MICO/M3IK 8859-1). BykBa kupmunnuubl «XX» otcytctsyet B EC1000003, HO MOXeT 6bITb Npesa-
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cTaB/sieHa B Habope 3HakoB No MICOYM3K 8859-5 (cooTBeTcTByeT ECI000007) c TeM Xe 6aiTOM C A4eCATUYHBIM
3HayeHnem 182. Takum obpasom, A5 NnpeAcTaBieHns BCcexaHHbIX COO6LWeHns nocse nepsoro sHaka BCTas/Is-
10T 3Hak nepexoga Ha EC1000007. kak onucaHo HUXe.

CuMBON KOAUPYET AaHHble coobuweHns <L> «nepekntoyeHne Ha ECI 000007> <)XX> ¢ ncnosnb3oBaHuem
cnepywoueli nocnegoaTtenibHOCTM 3HakoB Aztec Code:

[B/S(1)].[182].(P/S].(FLG(1)].[«7»).[B/S(1)].(182].

KOTOPbIM COOTBETCTBYET CAeAylLlmnii ABOUYHbLIA NOTOK (MOBTOPAKOLWMNI NpUBEAEHHYI0 Bbilwe hopmy

anucuy):

11111(00001 )] (10210110 [00000].00000(00L ) {1001 ] (L4111 (0000L | [L0110110}

[exopep nepefaet cnegyouue 6aiTol (BkAovan npeduke ngeHtudumkaTopa CMMBOANKY C 3aaBaeMbIM
3HavyeHnem 3. ykasblBalLumM Ha npumeHeHune npotokona ECI):

93.122.51.182.92.48.48,48, 48. 48. 55.182.

B nHTepnpeTauuun no ymonyaHuio atv 6anTel 6yayT uMeTh criegytolee rpacruyeckoe npeacrasnieHme:

]zZ3U\0000071t

Cnepyet 06paTtuTb BHUMaHWE Ha TO. 4YTO fiekofep obecneynsaeT Bblfadvy curHana o nepeknoyermmn Ha ECI
000007, HO He nHTepnpeTauuto pesynbTaTa.

MporpammHoe obecneveHune, nogaepxueawliee ECI B npunoxeHnn-nonyyartene, yaanuT ynpasnsioLlyto
nocnepgoBaTenbHocTb\000007, a 6ykBa Knpunanubl «XX» 6yaeTt npefcraBsieHa cnocobom, 3aBUCALLUM OT CUcTe-
Mbl (Hanpumep, NyTeM U3MEHeHMUs WpudTa B CUCTEME NOATOTOBKM TEKCTA). KOHEYHbI pe3ynbTaT 6yaeT cooTBeT-
CTBOBATb UCXOAHbIM JaHHbIM cO0O6LLeHNA  X».
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MpunoxeHne A
(o6a3aTenbHOeE)

CumBonbl Aztec Runes

CumBonbl Aztec Runes npeacTas/isitoT co60ii cepnto HeGONbLLMX, HO XOPOLLO Pa3/INYUMbIX Fpaddnyeckmx o6bekK-
TOB. NPUrOAHbBIX AN MALWWHHOTIO CYUTbIBAHUS, CNIPOEKTUPOBAaHHbIX C PACYETOM Ha rpauyeckyto COBMECTUMOCTb C CUM-
Bonamu Aztec Code. B CyLHOCTM OHU SIBNSIIOTCS SiAPOM CMMBOJ1a KOMMNakKTHbIX cumBosioB Aztec Code ¢ pas/iMyHbIMU
cnyxebHbIMN COOBLLEHNAMUN, KOTOPbIE B 3TOM C/ly4ae nepepatoT BoceMb 6UTOe hakTUYECKMX AaHHbIX. Takum o6pas3om,
cumBoOsibl Aztec Runes pa3mepom 11x11 mogyneid BkawovaloT B ceba 256 rpacryeckux 06bEKTOB, KOTOPble 06HApPYXU-
BalOTCA U CUNTbIBAIOTCA yCTpoOlicTBaMu cunTbiBaHusa Aztec Code.

A.1 OnucaHue cumsona

0 255

PucyHok A.1 — Tunosble cMmBO/bl Aztec Runes

Ha pucyHke A.1 n3o6paxeHbl HeKOTOpble TUMOBblE CMMBO/LI Aztec Runes. BasoBas CTpyKkTypa cumBosioB Aztec
Runes npueBegeHa Ha pucyHke A.2. Kaxablii cumBon Aztec Rune cocTouT M3 wab/ioHa Noucka «MulleHb», WwabnoHoB
OpueHTauumn 1 faHHbIX COObLEHNS, 3aKOANPOBaHHbLIX No anroputMmy Puga-ConomoHa.

PucyHok A.2 — CTpykTypa cumBona Aztec Rune

LLla6noHbI NoUCcKa 1 opueHTaunu B cuMBosie Aztec Rune coBnagatoT ¢ onpeaensieMbIMU A1 KOMMNAKTHbIX CUMBO-
nos Aztec Code (5.1.1). MoAynu € AaHHbIMU COOGLEHNSA 3aMNONHAKT OAMH CNOI, NpunerawwWwmii K WwabioHy noucka (no
aHanorum co cnyxebHbiM coobuieHnem B 5.1.1.3). Kak 1 ans cumBonoB Aztec Code, Hannuue okpyxatouieii CBO60aHOM
30Hbl He 06A3aTefNbHO.

A.2 KogupoBaHue AaHHbIX coobLULeHns

28 6MTOB, COCTaBMAOLWMNX AaHHble CO06LeHNA cumBona Aztec Rune, nogpasfenstoT Ha ceMb 4-6UTOBbIX CMOB, ABa
13 KOTOPbIX COAepXaT faHHble, a OCTasibHble NATb SABMSIOTCSH KOHTPO/bHLIMW KOAOBbLIMU cnoBamu koga Puga-Conomo-
Ha. BbIYNC/EHHbIMU Hag nosiem GF(16). B TO4HOM COOTBETCTBMU C ONpeAeneHnemM AN CNYXeOHbIX COOGLEHN B KOM-
nakTHbIX cumBonax Aztec Code (7.2.3). OgHako ANsi TOrO YTO6bI OHU OT/INYA/IUCH OT O6bIYHbLIX CNYXEBHbIX COOBLEHWNNA,
Kaxablli 6UT MHBEPTUPYETCS Ha rpadMyeckoM YpOBHE, YTO 3KBMBANIEHTHO BbIMOJ/IHEHUIO OMepauumn «UCK/IYarLwero
WUNN» 3HauyeHUs Kaxaoro cioBa C ABONYHbIM Wab/ioHOM «1010».

Takum o6pasom, Mpu KoAupoBaHWW 8-6MTOBOE KOoAMpyemMoe 3HavyeHwe pasbuBaeTcsi Ha pfABa 4-6UTOBbIX
CcNnoBa, KOTOopble 3aTeM AOMOJHATCA MNATbIO KOHTPOJIbHbIMU KOA4OBbLIMW C/I0BaMu C MCNOJSIb30BaHMEM npoueayp Ans
CNyXe6HbIX CO06LWEeHN KOMMaKTHbIX CUMBOJIOB, NMOC/Ie Yero 3Ha4YeHUs1 KaxAoro U3 ceMu KOAOBbIX C/I0B OGbeAUHSIOT
onepauuein «ucknovawwero N1M» co 3HavyeHneM «1010» 1 pa3melyatoT No YacoBOli CTpesike B OAHOM crioe, npunera-
owemM K wabnoHy noucka. Mpu 3TOM TeMHble MOAYNIN NPeAcTaBNAOT ABOWYHbIE «1». a CBeT/ble MoAynu —
ABONYHbIE «0».
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A.3 lekoanpoBaHune AaHHbIX COObOLWEHNS

PekomeHayemblii anroputm gekogmnpoBaHusa Aztec Code (paspen 14) Takxe noaxoAuT ANsi Moucka CUMMBOJIOB
Aztec Runes. MNpun 3TOM NOMHOCTLIO NPUMEHNMbI BCE METOAbI BbISIBNIEHUSA UHBEPCUU N306pPaXeHUs, pa3IMyeHns CUMBO-
NT0B KOMMNAaKTHOTO M MOJIHOpasMepHoro oopmartoB, onpegesnieHUss OpueHTauun M3o6paxeHnss U 3epkasbHOro otobpa-
XeHua no wabnoHam opueHTauuu. lekoguposaHune cumBonoB Aztec Runes nNpoBOAAT MpU HeyAauyHOM UCMpaBAeHUU
owmn60oK B CNYXe6HOM COOGLLEHMN KOMMNAKTHOINO CMMBOMA cneayowmm o6pa3om:

1) Kaxpaoe 13 cemmn 4-6UTOBbIX CMOB «CNYXeBHOro cooblweHns» 06begMHAIT onepaunen «mcknyvarwouwero N1N»
CO 3HauveHnem «1010»;

2) BbINOSIHAIOT MNOBTOPHYIO NOMbLITKY AEKOAMPOBaHUA No anroputmy Puaa-ConomoHa.

[ekoauposaHue no anroputMmy Pupga-ConomoHa 3aBepLUeHO YyCMNewWHOo, ecniv cTapline BoCeMb GUMTOB AAHHbIX B
coobueHnn B faHHOW hopme (C MHBEPTUPOBaAHMEM YepeayoLmnxca 6UToOB NO OTHOLIEHUIO K rpachnuyeckomy npegcrasrie-
HWI0) cofepXaTt 3akoAupoBaHHOe 3HadyeHue cumBosia Aztec Rune.

A.4 TepepaBaemMble faHHble

3HauveHne AaHHbIX, 3aKkoAupoBaHHOe B cumBone Aztec Rune, nepegatoT B BUAe 3-pas3psAfHOro AecAaTUYHOTO Ymcna,
[OMOJSTHEHHOTO Haya/lbHbIMU HYNSIMW B Clly4YaB HEO6XOAMMOCTU.

MpaeHTuukaTop CUMBOMMKW, €CAN OH WCNONb3yeTcs, AOJ/IKEH COOTBETCTBOBaTb 3anucu «JzC». rae 3Hak-
mMoandukatop «C» ABNsAeTCA NPU3HAKOM fAekogupoBaHuMs cumBona Aztec Rune BMecTo 06bIYHOrO cumBona
Aztec Code.
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MpunnoxeHne B
(o6a3aTenbHOeE)

O6HapyxeHue n ncnpasseHme own6okK

KopoBble cnoBa ncnpasnieHns owmn6ok B cumBonax Aztec Code BbIUYMCAAIOT C UCNO/Ib30BaHMEM CXeMbl MOMEXO-
ycTOliunBOro koguposaHusa Puga-ConomoHa. Pasamep Bcex KOAOBbIX C/loe paBeH B 6utam, a nonnHoMunasnbHblie apudme-
Thyeckne onepauuun Hag nonem GF(2B) NnpoBOAAT € MCNOMb30BaHWEM MOPa3pAAHbIX apudmeTMyecknx onepauunii no
MOAyN 2 1 apumeTnyecknx onepaunin no mogynto P Hag koAoBbiMW croBamMu (rae P — 3KBUBasIEHTHOE 3Ha4veHue
MPUMUTUBHOIO MHOrousneHa). 3HadyeHus B n P gna cnyxe6GHOro coobleHna onpegensitoT B COOTBETCTBMM C 7.2.3,
a AN faHHbIX COOOWEeHNss — B COOTBETCTBUM C 7.3.2.

B.1 MocTpoeHMe KOAOBbLIX C/IOB UCNpPaB/eHUs OWN60K

KopoBble cnoBa ucnpaeieHns oWM60K NpeAcTaBisaioT co60i ocTaToK Nocsie onepaunii yMHOXEHUS MHOTouseHa,
06pa3oBaHHOro 13 «nd» KOAOBbIX C/I0B AaHHbIX, HA XK C NOCNeAylLWNM ANIMHHBIM Ae/leHneM Ha MopoxXAalLwmnii MHOro-
uYneH nopsagka «nc». Heuenecoo6pa3HO XPaHWTb CMNUCKUM BCEX BO3MOXHbIX MOPOXAAOLWMNX MHOFOYIEHOB, UCMOMb3ye-
MbIX C AaHHbIMK coobuieHnamn B Aztec Code. BMeCTO 3TOro OHU reHepupyloTCa HenocpeAcTBEHHO COOTBETCTBYIOWMUM
nporpamMmMHbIM o6GecrneyeHnem.

dyHKUMM A3blka C. npeAcTaBfieHHble Ha pucyHke B.1. o6ecneuuBaloT Heob6xoauMmoe KoguposaHue. DyHKUUA
ReedSotmon(), koTopasi pa6oTaeT ¢ «nd» 3HAYEHUSIMU KOAOBbIX C/IOB flaHHbIX, XPaHAWMMUNCS B L,esIOYNCIEHHOM Maccu-
Be wd[], reHepupyeT norapumuyeckne n aHtunorapudmmyeckme tTabnuubl ana nons fanya pasmepom «gf» ¢ npoctbim
MoAy/ieM «pp». 3aTeM UCMNoMb3yeT nx B yHKUuun prod() — cHavana A5 BblYUCIEHNS KO PULMEHTOB NOPOXAatoLLero
MHOrousieHa nopsiika «nc». 3aTeM — [A/151 BbIYNC/IEHUS «MC» AOMONHUTENBbHbIX KOHTPO/IbHbLIX KOAOBbIX CMI0B, pasmMela-
eMblx nocne gaHHbix B wd{). ®yHkuma ReedSotomonf) pa6oTaeT He TO/IbKO C AaHHBIMW COOGLLEHUAMU, HO U CO CNYyXeb-
HbIMW COO6LEHNAMN.

B.2 BO3MOXHOCTb MCNpPaB/eHNA OWNHOK

Kopgosble c/ioBa ucnpas/ieHUs OWMOGOK MOTyT UCMpaBATh [iBa TUna oWwnboK — CTUpaHusa (OWn60oYHbIe KOA0Bble
cnoBa B U3BECTHbIX MO3ULMAX) N OWNGKM (OWNGOYHbIE KOLOBbIE CMI0BA B HEM3BECTHbIX No3nymnax). CTupaHve npeacras-
nset coboii HeoTCKaHMpPOEeaHHbIi UM HefekoAMpYyeMblii 3HaK CMMBOAA, a ownbka — HeBEPHO [eKOAMPOBaHHbIM 3HaK
cumBona. Ymcno ncnpasnseMblX CTUPaHUii N oWNGOK BbIYMCASAIOT NO cneaytolwein popmyne

e+2t<d- p.

rie e — 4YKC/0 CTUPaHWiA;
t— uncno ownboK;
d — 4Yncno KOAOBbIX CNI0B NCNPaB/IEHNA OLWNGOK;
p — 4YMCNIO KOAOBbIX C/IOB MCMNPaB/IeHUs OLMGOK, 3ape3epBUPOBaHHbIX A1 06HaPY>XXeHUSA OWNGOK.

Ana cnyxe6Hbix coobuweHunii Aztec Code p paBHO 0 (415 o6ecneyeHns MakCMasibHOW BO3MOXHOCTU NPOAJOosIXe-
HUSI eKOANPOBaHNS).

[Nna gaHHbIX COOGLLEHUSA 3HAYeHVe p OObIYHO paBHO ABYM. TeM He MeHee, ecnin 6o/blas YacTb CMOCOGHOCTMU
ncnpaB/fieHNs OWKNG60K UCnonb3yeTca AN UCNPaB/IeHNs CTUPaHWUA, BEepPOATHOCTb Ha/MuNsA HeobHapyXeHHbIX OLNG0K
Bo3pacTaeT. Ec/im oWMGOK MeHblle AecsiTU, a YNC0 CTMpaHuii cocTaBnsieT 6osiee MOMIOBUHBLI OT YMC/a KOAOBbIX C/0B
ncnpas/ieHns OWN6OK, p yBENNUYMBAETCA [0 YeTbIpex.

B NpoTVBHOM Cry4yae CMMBOJT HEBO3MOXHO AekoAupoBaTb 6e3 pucka oWwn6oYHOro AeKoANpOBaHUS.

/* «prod(x.y.tog.alog.gf)» returns the product «x» times «y» V1*
int prod(int x. inty. int'log. int'alog. int gf)(

if (Ix || 'y) returnO;

else return alog((log[x! + tog(y]) % (gf—)];

/" «ReedSolomon(wd.nd.nc.gf.pp)» takes «nd» data codeword values in */2>
/* wdfl and adds on «nc» check codewords, all within GF (gf) where «gf» 7
/* is a power of 2 and «pp» is the value of its prime modulus polynomial V
void ReedSolomon(int ‘wd. int nd, int nc. int gf. int pp){

int i, j, k, ‘log. ‘alog. *c;

PucyHok B.1— ®yHKUMA A3blka C. reHepupylolas KOHTPO/ibHble cfioBa koga Puga-ConomoHa, nuct 1

11 dyHkyuns ~prod(x,y,log.alog,gf)" BosspawaeT npoussegeHue "x"un "y"

21 dyHkumsa '‘ReedSotomon(wd.nd.nc.gf.pp)" nonyyaeT “nd" KOfOBbIX CNOB JaHHbIX B MaccuBe wd[] u gobaBnseT
*Nc" KOHT PO/iIbHbIX KOAOBBLIX €NoB Hapg nonem GF(gf), raoe ~al — cTeneHe 2, a "pp" — 3HayeHWe NMPUMUTUBHOIO
MHOTOYNEeHa.
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I allocate, then generate the log & antilog arrays: ‘23*
log = malloc(sizeof(int) * df);
alog = malloc(sizeof(int)' gf):
log[0] = 1-¢gf: alog[0) = 1;
for(i=1;i<gf;i++){
alog[i] = alog[i-1] * 2;
if (alog[id >= gf) alogffl n= pp;
log[alog[i]] = i;

I allocate, then generate the generator polynomial coefficients: 'l A>
¢ = malloc(sizeof(int) * (nc)+1);
for (i=1; i<=rtc: i++) c[i] = 0: ¢(0) = 1:
for (i=1; i<=nc; i++){
c(i] = c0-1];
for (j=i-i;j>=1;j--){
C[j] = CO-1] nprod(c(j].alog(i].log.alog.gf);

c(0] = prod(c{0}.alogl[i].log.alog,gf):

I clear, then generate «nc» check4\*ords in the array wdQ: 75>
for (i=nd; i<={nd+nc); i++) wd(i) = 0;
for (i=0; i<nd; i++) {
k = wd[nd]nwdli):
for (j=0; j<nc; j++){
wd[nd+jj = wd[nd+j+1]n prod(k.c{nc-i-1l.log.alog.gf):
}

free(c):
free(alog):
free(log);

PucyHok B. 1, nuct 2

B.3 MeTopg ncnpaBnieHus OWNG0K

FOCT PNCO/M3K 24778 — 2010

Ecnu ob6uwee 4Mcno cTupaHuii e MeHblue MW paBHO CNOCOGHOCTU UCMNpaB/ieHUs OWNGOK, TO aKTMBU3MpPYeTCH
cxema BOCCTaHOB/IEHUA [AaHHbIX. CTUpaHUsA 3aMeHAI0TCA HyIAMU. To3KLMA -ro HEM3BECTHOIO KOA0BOrO C/1I0Ba paBHa

K, ana g=12...e.

Co3gaeTcAa MHOroudsneH 3HakoB cumBosia C(x) = Crv)xnl + Cn-rX02 + — + C(x1 + Co. rge n koapcpuymeHToB
onpefensoTCA MO CYMTAHHLIM CKAHEPOM 3HauyeHWsIM 3HakoB cumBona (Cn, — nepBblii 3HaK cMMBONa, an — oblee
UYNC/0 3HAKOB CMMBO/A). [lasiee BbIYNCAAKOTCA 3HaYeHWUs i CUHAPOMOB OT So A0 S,b ana uvero BbluncnseTcs C(x) npu
X = 2K gna k ot 1 a0 i (i— 4ncno 3HakoB ucnpaB/ieHUs OoWMBOK B cumBoOie). Cxema reHepupoBaHUs 3HayYeHwui

CMHAPOMOB MpuBeAeHa Ha pucyHke B.2.

PricyHok B.2 — Cxema reHepupoBaHWUsi 3HAYE€HWUsI CUHAPOMOB

3) BblgeneHne namsaTy W NOCTPOEHUE MACCMBOB N10rapugmMoB U aHTUNOrapudmMoB.
4> BbijeneHne namMsaTy U NOCTPOEHUEe KO3 PULMEHT OB NOPOXAAIOLWEr0 MHOrO4NEHA.

5>0uncTKa U NoCTpoeHMe “Nc” KOHTPONbHbIX cNoB B MmaccuBe wd/J.
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Mockonbky NO3WLMU CcTUpaHuii u3BecTHbl (Lanss=1,2...B), MHOrOYNEH MNO3MUWUIA OWWBOK ANs  3TUX
V3BECTHbIX MO3MLNUIA MOXET 6bITb BbIYMC/IEH NO OpMyse

N(x)=(1- xX,)(1- xX2)...(1 - xXa)= 1+, X +...+ J1.*®.

MHorouneH nos3munini owmn6ok J1(X) rnoxeT 6bITb O6GHOBNEH ANA BKAOYEHNA No3nuni owmnbok. O6HOBNEHNE NPOBO-
AAT no anroputmy Bepnekamna-Meccu. o6ecrneunBatolemMy AekoapoBaHme oWNGoK 1 cTupaHuii B kogax BYX BcooTBeT-
ctBumn ¢ «Theory and Practice of Error Control Codes». Richard E. Blahut (Addison Wesley. 1983). Ha aToli ctaguun
cnepyeT y6eAnTbLCA B TOM, YTO YAC/I0 CTUPAHWIA 1 OWNGOK He BbIXOAWT 3a Npefesibl COOTBETCTBYOLW e (hopMy bl CNOCo6-
HOCTU wucnpasneHns owmnbok (B.2).

Pesynbtar peweHnsa ypaBHeHus J1(x) = 0 gaeT uHdopmauynto o Hanuumm t owmnbok, ecnn t > 0; NM60 06 UX
oTcyTcTBUK, ecnn t = 0. Noc/ie 3TOro BbIYUCASIOT 3HAYEHME OLWINGKN Ana nosvumn jg. rae q = l...e + t. Ana
BbIUNC/IEHNA 3HAYeHU oWwmn6oK TpebyeTca AONONHUTENbHbIA £2-MHOrouYneH. onpeaensemblii no dopmyne

N(X)=1+(S, +A,)X +(S2+A,S, + 12) X2+ ... + (S,, + .\,sn, + A28n_221+ ...+ Agq.fSt + A, )x\

rpeq=e+1
Takmm o6pa3om, 3HaveHne OWnbKN B MO3ULMM jg BbIYUCAAIOT NO opmyne

Mocne ycnewHoro BbIYNCNEHUA 3HAYEHUA OWMNHBOK UX 4BONYHbIE AOMNOSTHEHUS CYMMUPYIKOT C COOTBETCTBYHOLWNMN
no3nunAMN OWNBOYHbIX KOAOBbIX C/OB.

h B opurniHane MCO/M3K 2477B owmnb0o4HO ykasaHo Yj,.
2>B opurnHane MCO/M3K 24778 owmnbo4HO ykaszaHo J12*y_ a.
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MpunoxeHune C
(o6a3aTenbHOe)

Tononornyeckui anroputMm obHapyxeHus wabnoHa
noncKa «MULLEeHb»

[aHHbI MeToA CKaHMPOBaHMA MPUMEHSIIOT A1 BblAENEeHUs TONosorMmn wabnoHa NoMcka «MULLIEeHb» B ABOUYHOM
n3o6paxeHnn. OH OCHOBAH Ha W3MEPEHUWN CTEMEeHU «U30/IMPOBAHHOCTU» KaXA0ro nukcess oT 6enoii rpaHnubl M3o6pa-
XEHUA. T.B. UMCNa YepHbIX/6enbix N GenbIX/YepHbIX NepexoAoB, nepecekaemMblX Ha NyTU K Kaxaolh rpaHuue. O4yeBUgHO,
4YTO UeHTp wabsoHa Noncka «MUWeEHb» ABNAETCSA 06/1acTbio C BbICOKOW M30/IMPOBAHHOCTLIO.

MonHOCTbIO (hopManbHOe onpeAeneHne U30AMPOBAHHOCTU MUKCeNa A/ NPOU3BO/IbHOW reoMeTpumn (B XyAlem
cnyyae MOXeT oKas3aTbCsl, YTO LEHTP AJ/IMHHOM cnupanun coefunHseTcs ¢ kpaeM n3obpaxeHus) TpeGyeT MHOroHanpas-
NNIEHHOTO CKaHMPOBaHWS, KOTOPOEe T/IOKET OKa3aTbCsA AOCTATOYHO A/IMTENbHLIM. B faHHOM MPUNOXEHUU onmncaH Cokpa-
W eHHbI/i OAHONPOXOAHbI MeToZ, NpuemMnemMblit AN BblAeNeHns reomeTpun wabnoHa NOUCKa «MULLEHbY».

B kauecTBe npumepa paccMoTpeHa nocnefoBaTe/IbHOCTb AeliCTBUI CKaHUMPOBAHWS YacTu M306paxeHus, npeg-
CTaB/IEHHOIO B ABOMYHOM BUAe pasmepoM 24x21 nukceneii (pucyHok C.1). CyTb asiroputMa 3akntoyaeTcsi B CO3[aHUn
BTOPUYHOTO M306paxXeHNsi C TeMU Xe pasMepamu, 3HauYeHWe KOTOPOro B KaxAol Mno3vuum nukcenss o603HavaeT ero
M30/IMPOBAHHOCTb OT KpaeB. OTO TakXe MOXHO cAenaTb nocrefoBaTe/lbHbIM Nepe6opoM CTPOK M306paxeHnss cBepxy
BHU3 C MCMNO/Ib30BaHNeM O4HOMEPHOTO Lie/IOHMCIEHHOrO MaccuBa, AJ/iInHa KOTOpPOro coBnajaeT C LMpuUHOL n3obpa-
XeHus. Tem He MeHee, Ha pucyHkax C.1 — C.8 3Ha4YeHMs N30/IMPOBAHHOCTY 6YAYT BbIBOAUTLCS B NO3ULMUAX NUKcenel Ha
OBYMEPHOM MaccuBe.
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PucyHok C.1 — W306paxeHne B 4BONYHOM BUAE, B KOTOPOM OCYLLECTBASAIOT MOUCK

OCHOBHOE TOMOJIOTMYECKOe NPaBUJ/IO 3aK/10YaeTcss B TOM. YTO 3HAYeHWs CTeneHW U30/NPOBaAHHOCTU Bcerga fos-
XHbl GbITb YETHbIMU ANA CBET/bIX NUKCENel N HeYeTHbIMWU ANA TEMHbIX NUKcenei. Ha HayanbHOW CTagun LLenoYncneH-
HbIi MaccuB 3anoJIHAT 3Ha4YeHUAMU «0» ANA CBET/bIX NUKCene n «1» — ANA TeMHbIX MUKCenel B BepxHel cTpoke
n3obpaxeHnsa (pucyHok C.2).
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PucyHok C.2 — lcxogHoe cofepXnmMmoe LesIo4Ync/ieHHOro maccmsa

3aTeM Kax/Ayl 13 nocriefylolmx CTPOK CKaHMPYoT B Tpu aTana. CHavana 415 HOBOW CTPOKM B LLe/IOYNCIIEHHOM
MaccuBe OGHOB/IAIOT BCE 3/1IEMEHThI, Y KOTOPbIX U3MEHW/ICA LBeT NuKcens. Hanpumep, BO BTOPOW CTpoke pucyHka C.3
HECKo/bKo «0» npeBpaljaloTcs B «1», a HECKONIbKO «1» — B «2». 3aTeM KpaiHee fieBoe 3HauYeHWe B MaccuBe npeobpa-
3y10T B «0» nnn «1», mocne 4yero 3anemMeHTbl Maccusa nepebuparoTcA CrieBa Hanpaso, U BCE 3/IeMEeHThI, 60siee yem
Ha eMHULLY NpeBbIlWaloline 3Ha4YeHe CBOero cocefa c/ieBa, NocnefoBaTe/IbHO YMEHbLLIAIOTCS Ha ABa [0 BbIMO/IHEHUA
[AHHOTO COOTHOLWeEeHUsA. Hanpumep, B cpefHeli M30/MPOBAHHON CTPOKe 3HayeHuWe «2» B cTonb6ue 14 ymeHbLIWIOCH
[0 «0». HakoHel, KpaiHWii npaBblii 3N1eMeHT Maccusa nNpeo6pasytoT B «0» unn «1», nocne 4yero maccus nepeéupatot
cnpaBa Ha/leBO, U BCe 3/IeMeHTbI, 6o0/slee 4YeM Ha eAnHWLYy TMpeBbllallme psAgoM PacrosIOKEHHbIE 3HavyeHus
cnpaBa, yMeHbLIAOT Ha Be/INYMHY, KpaTHyl [ABYM, 4TOGbl WX 3HauyeHWe CcTano MeHblle /IM60 paBHO 3HAYeHUto
npeAbiayLero NUKCens n/c oAuH. Tak. B HWKHe M30/IMPOBaHHON CTPOKe 3HavyeHWe «2» B cTonbue 3 Toxe 6bINO
YMeHbLIEHO A0 «0».
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O@a copyBwllaolpklo£ 1100 00
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PucyHok C.3 — TllocnegoBaTe/ibHOCTb U pe3y/bTaTbl CKAHMPOBAHUA CTPOKU 2

Ha pucyHkax C.4 — C.6 nokasaHbl MOCTPOYHbIE MPOMEXYTOUYHbIE pe3y/ibTaTbl CKAHNPOBAHUSA.
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PucyHok C.4 — TlocnenoBaTefibHOCTb U pe3y/bTaTbl CKAHMPOBaHUA CTPOKU 3
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PucyHok C.5 — [lMocnepoBatesnibHOCTb W pe3y/ibTaTbl CKAHUPOBaHUA CTPOKK 4
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PucyHok C.6 — [lMocnenoBaTesibHOCTb U pe3y/ibTaTbl CKAHUPOBAHUA CTPOKN 5

B npouecce o6paboTku CTPoku 3 3HayYeHWe «3» HeHa[o/Iro MosABAseTCHA B CTON6Le BOCeMb, HO 3aTeM c6pachbl-
BaeTcs B XoAe nepe6opa cnesa Hanpaso. Cneayet 06paTuTb BHYUMAHME HA TO. YTO Hada/lbHOE 3HayeHue «2» 0GHyNseT-
CcA B CTpOKe 3.

B npouecce o6paboTky CTPOKM 5 3HaYeHue «3» HeHafosro nosiBnsieTcss B cTon6ue 6. Ho 3aTem c6pacbiBaeTcs
nocne c6poca 3Ha4YeHUA «2», PacrnosIoNKEeHHOro cseBa OT Hero. C Apyroii CTOPOHbI, 3Ha4YeHne «3» B cTon6ue 18 coxpa-
HAeTcs.

Ha pucyHke C.7 nokasaHO COAEPXMMOE Lie/IOYNCNIEHHOrO MaccuBa Nocse WecTu cnegyowmx ntepauuii. Tonono-
rms wabnoHa noucka «MuUlleHb» CHoOpMMpoBasiach B LEHTpe B BUAe 061acTh C OTHOCUTENIbHO BbICOKMMU 3HAYEHUSIMU
M30/IMPOBAHHOCTU. XOTA HauGonbluMe 3HAYeHUs CTeMeHW M30NIMPOBAHHOCTM OMNpeAensaT NO3UUUI0 LEeHTpa, cambiM
HaAeXHbIM MokasaTesieM «BbICOTbI» LWAG/I0OHA NMOUCKA «MULLIEHb» SB/SIETCS YMC/I0 3TANOB MOCTOSSHHOTO BOCXOXAEHUS
K MUKy 1 nocreaytowero cnycka ¢ Hero. KoHeuHbli aBToMaT, OTCAeXuBaloWmii nocneoBaTesibHble LEe0YNCEHHble
3HaueHMs B X0Ae 3aBeplialollero nepe6éopa CTPOKM crpaBa HaneBO, MOXeT BbISIBNSATb MNOTEHUKWasIbHble LeHTpbl wa6no-
Ha NMomucKa «MULWWEHb» U U3MEPATb UX BbICOTY.
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PucyHok C.7 — Pe3ynbTarbl CKaHMPOBaHUSA rnocne cTpokn 11

Ha pucyHke C.8 nokasaHO COAepXUMOe LeNI0YNCNEHHOro MaccuBa Mocse wecTu cnepyrowmx ntepayuin. NMuk
(ueHTp wabnoHa Noucka «MULLEHb») PACMO/IOXeH Ha NnepecevyeHun cTonbuoB 11-13 co cTpokamu 11-13. XOTS BAPYrux
HacTax n3obpaxeHns 06HapYXUBAKTCA MeHbLUNE NOKaNbHblE «BO3BbIWEHUA» (HanpumMep, BOo3fe cTton6ua 20 B cTpoke
7). He uncknto4yeHo, 4to 8 pe3ysibTaTe CKaHMPOBAHWUS MOSTHOTO M306paXeHUs MOTYT GbiTb O6HapPYXeHbl LLeHTPbl HECKO/b-
KX MNOTeHUMabHbIX Wab/0HOB MOUCKA «MULLEHb», N ANA UX naeHTudunkaumm kak wabnoHa novcka Aztec Code noTpeby-

eTcs BbINOHUTL AasibHelWmnii ABYMEPHbIV rpaduyeckunii aHanms.
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Z _1_
PucyHok C.8— Pe3ynbTaTbl CKaHUPOBaHUs rnocne cTpoku 17
PucyHok C.8 Takxe WANIOCTPUPYET OAHY M3 MPUYMH NOSBMIEHUA HaMMeHOBaHUA CUMBONWKN — «Aztec Code».

KBagpaTHbI UeHTpanbHblli WabnoH novucka «muweHb» cumBona Aztec Code BbicTynaeT Ha poHe un306paxeHns
(B uncnoBoM BUAE) Kak ApeBHMe auTeKckue nupamuibl BO3BbIWAIMCh Haf OKpyXatleli pacTuTenibHOCTbIO1L [laHHbI
anropuTM Takxke MOXET NMPUMEeHATbCS AN 0GHapYXeHUst CTPYKTYpbl Wa6/ioHa Moucka «MULIEHb» pAAa ApYrnx maTpuy-
HbIX CUMBOJIOB, XOTA AN 3TUX CUMBOJIOB NMPYMEHEHWE AaHHOro MeToja noucka He peKoMeHAyeTcs.

B opuruHane MCO/M3K 24778 npusegeHo gaHHOe OMMcCaHne NPOUCXOXAEHUA HaWMeEHOBaHWA CUMBO/INKK

W TpuxoBoro koga «Aztec Code».
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MpunoxeHue D
(o6a3aTenbHoe)

ANropuTM IMHERHOTO BblpalyMBaHus Kpuctanna

M3MepeHHble 3HaUYeHUs1 BEPTUKA/IbHOTO N FOPU30OHTA/ILHOTO LWAroB CETKM, MOJlyYeHHble Ha OCHOBE aHain3a Lwab-
JIOHA MOUCKA «MULLEHb», 3a[al0T OPUEHTUPOBOYHYHO OMBHKY BEPTMKA/IbHOTO U TOPU30OHTa/IbHOTO pasMepoB X. Mo Ha-
NPaBNEHNI0 BEPTUKA/IbHBIX W TOPU3OHTA/IbHBIX FPaHUL, WAG/I0HA MOMCKA «MULLEHb» MPOBOASAT HAYasIbHYl0 OLEHKY Ha-
npaBneHuin BepTUKaSbHBIX U TOPU3OHTA/IbHBIX OCEi.

[N KaMLLOrO U3 YeTbIpex CerMEeHTOB PeLleTKN NPUBA3KM, HAUMHAIOLWMXCS B LEHTpe WabioHa novcka «MuLeHb,
CTPOSIT NO3ULMMN LEHTPaNIbHLIX TOUEK MOAY/EN CeTku, A1 Yero UCNOMb3YT METO[ «BblpallMBaHUs KpucTaina» ot
LeHTpa Wab/ioHa Mnoucka «MULLIEHb» K KpasM CUMBONA.

CHauana CTPOST NPOrHO3MPYEMbIN LLEEHTP C/IeAYHOLLETO MOAY/ISt HA PACCTOSIHWM O4HOTO COOTBETCTBYHOLLETO pasMe-
pa X OT ueHTpa LWa6/ioHa Noucka «MULIEHb» BAOJ/b COOTBETCTBYIOLLEl ocu. [lanee CTPOSIT YeTbipe NPOGHbIe NUHAN
[ANVHOM 1X B HanpaB/ieHWsiX, COOTBETCTBYIOLLMX pym6aMm Komnaca, OT MpOrHO3MPyeMoro LieHTpa MoZynsl napasiiesibHo
ocsaM. [anee perympyloT LUEHTP N0 BEPTUKaIM W FOPU30OHTA/IN C MCMO/b30BaHNEM ClefylolWero MeToaa ANns Kakaoi
ocu.

BAONb ABYX JIMHWIA, NapanfiesbHbIX OCU:

a) ecim HY 0AHa M3 NIMHWI He nepecekaeT rpaHuLy LBeTa, COOTBETCTBYIOLLET0 HOMUHA/ILHOMY LBETY MOAY/S
(HanpumMep, nepexod OT TEMHOro LBeTa K CBET/IOMY A/l TEMHOTO MOAY/s), MOJIOKeHWe LieHTpa BAO/b 3TOW ocu He
U3MeHsieTCs;

b) ec/M TONbKO OfiHA SIHMS NEepecekaeT COOTBETCTBYIOLLYIO rpaHuLy LiBeTa, LEeHTP CMeLLaeTcsi Ha 5 % paccTosiHus
OT ero UCXOAHOI NO3ULMK [0 TOUKM, HaxoasLelics B 0.5 X OT rpaHuLpI:

) ecnu 06€e NIMHWK NEepecekaloT COOTBETCTBYIOLLYIO FpaHuLly UBETa, LEeHTP cMellaeTcs Ha 5 % paccTosiHus oT
UCXOAHOI NO3ULMK 1O CPEAHEN TOUKM Mexay ABYMS rpaH/LaMu.

Mocne BbluACNeHNsi No3vuuii Bcex 16 Mogyneli B NOACEKLMM PELLeTKI NPUBS3KA NPONCXOAUT NOBTOPHOE BbluKC-
NIeHVe HanpaBneHnit ocell 1 pasmepa X € UCMO/b30BaHWEM MOJSYYEHHBIX LLIEHTPOB MOZy/eii, Nocse KOoToporo afroputm
nepexoauT K creayioLleil NoACeKUMM C UCMOb30BAHUEM paHee BbIYUCIEHHBIX MO3ULNIA.

HauuHas ¢ Touku, NOIOXeHUe KOTOPOii 6bI/10 OTKOPPEKTMPOBAHO, HOBYHD TOUXY CTPOSIT Ha paccTosHWM 1X BAOMb
OCW. @ ee NMOMOXKEHUE PETYIMPYIOT ONUCAHHLIM Bbille METOAOM. lpouecc NoBTopsieTcs A4/1si NOCTPOEHUS LIEHTPasIbHbIX
TOUEK BCEX MOZy/EiA.

[N MoAyneii CerMeHTOB peLLeTKy NPUBS3KM, HE NPOXOAALLMX Yepe3 WA6/IoH NOMCKA «MULIEHb», MO3ULMN LieHT-
POB CTPOSIT OT MOZY/Isi, NEePECEKAIOLLENO COOTBETCTBYIOLLMI U3HAYATLHO NOCTPOEHHBI CErMEHT (0AMH U3 YeTbIPEX).

CHauana nepecmatpuBaloT HanpasfeHre ocu 1 pasmep X BAO/Mb OCK. KOTOpasi BbIPOBHEHA MO TOUKaM LIEHTPOB
6KaliLein NOCTPOEHHOM NOACEKLMM PELLETKM MPUBA3KMA. 3aTeM, HauvHas ¢ NpeanosiaraemMoro LeHTpa MoAayns nepe-
CeyeHus. «BblpallmBaHme KpUCTaslia» NOBTOPSIOT B 060MX HANPaB/EHUAX BAO/b HOBON PeLLeTKN NPUBS3KA 4,0 BHELIHNX
rpaHuL, cuMBona.
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MpunoxeHve E
(o6a3aTenbHoe)

OueHka NoBpexXAeHNn PUKCMpoOBaHHbIX Wab/oOHOB

E.1 CBolicTBa, Nognexatine oueHke

K dhrkcmpoBaHHbIM Lab1oHaM B KOMNAKTHbIX cumBosiax Aztec Code OTHOCAT LIAG/IOH NOUCKA «MULLEHb», BK/OYa-
loWnin B cebst fBa TEMHbIX KOHLEHTPUYeCKVX kBagpaTa, W 3-MogysbHble LWabioHbl OpUEHTaLuKN, pPacronoXeHHble
B KaXKJOM YI/ly Ha BHELUHEN CTOPOHe Liab/ioHa Nnoucka «MuLleHb». [laHHble (UKCUPOBaHHbIE LWA6IOHbI PACMOIOKEHbI
B LieHTpe cumBsona v cogepxar 93 mogyns. B nonHopasmepHbix cumsonax Aztec Code K thrKcrpoBaHHbIM wabioHam
OTHOCAT LIAG6/IOH NOUCKA «MULLIEHL», BKIOYAIOLLMIA B Ce6A TPU TEMHbIX KOHLEHTPUYECKUX KBaapaTa v Lab/oHbI OpUeH-
Tauyn. pacnosiokeHHble B K&XKAOM Yy Ha BHELUHel CTOpoHe wabnioHa noncka «MullieHb». [laHHble rKCMpoBaHHbIE
WabnoHbl PacrnofioxeHbl B LEHTpe cumBona u cofepxar 181 mogynb. Kpome Toro, B NO/HOPasMepHOM CUMBOSE

K oMKCMpOBaHHOMY LIAG/IOHY OTHOCSIT TaKXKe peLleTKy NpuBA3KU, NPOXOASLLYHO MO 06/1aCTsAM AaHHLIM CO CMELLEHUEM Ha
16 mopyneii.

PucyHok E.1 — ®ukcrpoBaHHble LWabioHbl B KOMNAKTHOM (A)
1N nonHopasmepHom (B) cumonax Aztec Code

B 060m1x cnyyasnx WabnoH noncka «MULLEHb» U LAGMOHbI OpUEeHTaL M COBMECTHO 06pasytoT «CerMeHT Ax». Kaxablii
M3 CBET/IbIX N TEMHbIX KOHLIEHTPUYECKMNX KBaApaToB Lab/ioHa MoMCKa «MULLEHb», @ Takke ee LieHTPasibHbIA Moay/b,
paccMmaTpvBaloT Kak OTAeflbHble NOACErMeHTbl, NPU 3TOM LWa6M0oHbI OPUEHTALMN He ABNAIOTCSA YaCTbl0 Kakoro-nM6o
nofcermeHTa.

B nonHopasmepHbIX CMMBONax pelleTky NPUBA3KK (BKAOYAA MOAYNMW, HaxoAAalmecs BHYTPW LwabnoHa noucka
«MULLUEeHb») Pa3byBaloT Ha OTAe/IbHblE BepTUKa/IbHbIE Y FOPU30HTaSIbHBIE NIMHUM (C YepefoBaHNEM TEMHbIX W CBET/IbIX
Mogynei), Kakayro 13 KOTOPbIX paccMaTpyBatoT KaK «CerMeHT B». Mofly/nin B TOuKax nepeceyveHns npuHaziexar Kakgoin
13 MUHWIA. Ha pucyHke E.1 (B) npuBeAeHbl WeCTb TakMX NUHWA (MW CETMEHTOB).

E.2 Kputepuu oueHku

OLeHKy MPOBOAAT HAa OCHOBaHWUM YMC/a OLLNGOUHBIX (MMEIOLLMX HEBEPHbIN LiBET) MOAY el B KaXXA0M CErMeHTe um
nofcenveHTe Mo cneayoLlmm npasuiam.

[ins oueHkn cermeHTa A (LWab/1oH Novcka «MULLIEHb» U Wab0HbI OPMEHTAaLMM) YCTaHOB/EHbI CriefytoLye Knacchbl:

A (4). ecnn 0 (HOMb) OLUIMGOYHLIX MOAYNEN;

B (3), ecnu 1 owmb0YHbI MOAY b;

C (2). ecnu 2 oWwWMBOYHBIX MOAYNSA, HAXOAALWMXCA B OAHOM NOACErMeHTe;

D (1). ecnn 3 oWNGOUHBIX MOAY/S, HAXOAALLMXCS B OAHOM NOACETMEHTE;

F (0). ecnun 4 n 60nee OWMBOYHBIX MOAYNEN UM OWNGKN BCTPeYaloTcA 60/1ee YeM B O4HOM MOACErMeHTe.
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[lns oueHkn kaxaoro cermeHTa B (B npefenax pelleTky NPUBS3KM) YCTAHOB/EHbI CrIeAyoLLVe Kacehl:
A (4). ecnu 0 (HO/b) OLUMGOYUHBIX MOAYNEIA:

B (3), ecnu 7 % 1 MeHee oWMGOYHbIX Mogyneit;
C (2). ecnn 11 % 1 meHee OLIMOOYHbLIX MOAYNEN;
D (1). ecnu 14 % 1 MeHee OWNBOYHbIX MoAy eii:
F(0)4

O6LLyt0 OLEeHKY NOBPEXAEeHWU A (UKCMPOBaHHbLIX LWA6/IOHOB ONPeaensioT Mo HaMMeHbLEMyY Kiaccy no Bcem
CerMeHTam.

J B opuruHane MICO/M3K 24778 nosicHeHve K knaccy F(0) oTcyTcTByeT. Ha npakTuke sTOT Klacc cooT-
BETCTBYET Opaky.
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Mpunoxexve F
(o6a3aTenbHoe)

NaeHTUUKATOPbI CUMBONKM

CrangapTHasa npouegypa nepefayv vHopMaummn o CUMBOJIMKE CHUTAHHOIO CUMBO/IA, a Takke BapuaHToB obpa-
60TKM 4N51 HACTPOIiKM Aekofepa 1 Apyrne ocobeHHOCTM, BCTpevalowmecs B cMMBose, npuseaeHsl B ICO/M3K 15424.
MpeHTudmkaTop cumsonunkn Aztec Code nmeet sug

lzT.

roe ] — 3Hak chnara ngeHTudukaropa cumBonmkn (3Hak ASCIl ¢ ecaTuuHbiM 3HadeHnem 93):
Z — 3Hak koga ngeHtucpukaropa cumsonukun ans Aztec Code (3Hak ASCII ¢ AecATUYHBIM 3HaYeHnem 122):
m — 3Hak-MoAMMUKATOP C OAHUM M3 3HAYEHWIA, yCTaHOB/EHHbIX B Tabnuue F.1.

Tabnmua F.1 — 3HayeHns 3HaKoB-MOAMMKATOPOB, YCTaHOBMEHHbIX ans Aztec Code

3HaueHne Bepcuvsi 06paboTiu

0 Be3 cneyuanbHbIX pexnuMos

1 FNC1 npepglecTByeT nepBoMy 3HaKy faHHbIX COO6LLEHNS

2 FNC1 cnepyeT 3a HauyasibHOl 6yKBOI nav napoi umdp

3 PeanusosaH npotokon ECI

4 FNC1 npepalwecTtsyeT NnepBoMy 3HaKy AaHHbIX CO06LLEeHNs: peann3oBaH npotokon ECI

5 FNC1 cnepnyet 3a HauyanbHOW 6ykBOW MM napoi umdp; peannsosaH npotokon ECI

6 BknoyeH 3aronoBOK CTPYKTYPUPOBAHHOIO COeavHeHns

7 BknoyeH 3arosioBOK CTPYKTYpUpoBaHHOro coevHeHmns; FNC1 npeflwecTtByeT nepBoMy 3HaKy
[AaHHbIX COo06LLEHNA

8 Bk/toueH 3aronoBoK CTPYKTYpPUPOBaHHOTO coeanHerusi; FNCL cnegyeT 3a HadasbHOl GyKBOWA
Wnu napow undp

9 Bk/toYeH 3aronoBOK CTPYKTYPUPOBAHHOTO COefMHeHWs; peasn3osaH npotokon ECI

A BkntoyeH 3arosioBOK CTPYKTYpupoBaHHOro coevHeHmns; FNC1 npefwecTtByeT nepBomy 3HaKy

AaHHbIX coobLieHns, peanusosaH npoTtokon ECI

B Bk/loYeH 3aronoBOK CTPYKTYpUPOBaHHOro coeanHerusi; FNCL cnegyet 3a HadanbHol 6yKBOWA
Wnn napoi umdp, peannsosaH npotokon ECI

C [JekoanposaH cumon Aztec Rune
(donycTuMmble 3HayeHnsa «TA: 0. 1. 2. 3.4. 5.6, 7. 8. 9. A. B. C)
YcTpoiicTBO cunTbiBaHMsA Aztec Code MOXET NoALepXUBaTb aflbTEPHATUBHbBIA PEXUM, B KOTOPOM CUMBO/IbI C
3Hakom FNC1 B Hauyane faHHbIX COOOLLEHNA U MpW OTCYTCTBUM CTPYKTYPMPOBAHHOIO coefuHeHns nnm npotokona ECI

[al0T KOMaHAy YCTPOCTBY Ha NpOBeAeHe aMYNALMM AaHHbIX COOBLLEHNS KakK NpefCcTaBneHHoro B cumeonunke GS1-128
nyTeMm BblBOAA UAEHTUUKATOPa CUMBOMMKN «)Cl».
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MpunoxeHue G
(cnpaBoyHoe)

Mpumep koguposaHua cumsona Aztec Code

B HacTosLeM npuioxeHun npusefeHa nocsiefoBaTe/lbHOCTbL KOAMPOBaHWA AaHHbIX coobleHns «Code 2D!»
B cumBon Aztec Code.

G.1 Co3paHue BOMYHOIO NOTOKA AaHHbIX COOOLEeHNA

BxofHble AaHHble cooblieHus nocnefoBaTeslsHO 06pabaTbiBaloT M0 OAHOMY 3HaKy WM 6aiTy 1 Koaupytot
8 cooTBeTCTBUM C Tabnumueit 2. MocneAoBaTeIbHOCTb KOAMPOBaHNSA AaHHbIX coobLyeHnst «Code 2D!» npuBegeHa B Tab-
nmue G.1.

Tab6nuya G.1— KogmpoBaHue faHHbIX cooblieHns «Code 2D!»

3HAKN BXOMHBX JBHHBX [JecatnyHoe Koosbi 3HaveHve 3HaueHvie

3HaveHve (no B KOZOBOM B /IBOVMHOM
COOOBLLEHNA ASCIl) Habop HaBope HOTOKe
C (67) Upper 4 00100
[Lower Latch] Upper 28 11100
o} (111) Lower 16 10000
0 (100) Lower 5 00101
e (101) Lower 6 00110
[Digit Latch] Lower 30 11110
Mpo6en (32) Digit 1 0001
2 (50) Digit 4 0100
[Upper Shift] Digit 15 1111
D (68) Upper 5 00101
[Punctuation Shift] Digit 0 0000
1 (33) Punctuation 6 00110

KoguposaHue HauvHatoT B KOJ0BOM Habope Upper. Mockosibky HauasibHas 6yksa «C» NPUHAANEXUT KOLO0BOMY
Habopy Upper, ee koavpyoT HanpsiMmyro 3HadeHvnem 4 (npepcrasneHne B asonyHom Buge 00100). [BOMYHbIE 3HAYEHUSI
BCEX 3/IEMEHTOB BO BCEX KOMOBbLIX Habopax, 3a UCKI0HYEHeM KOA0BOro Habopa Digit, cocTosAT n3 5 6utos. B KogoBOM
Habope Digit OHM cocTosT U3 4 GUTOB.

Cnefyowmii 3HaK AaHHbIX «O» W HECKOMIbKO MOC/AeAYoWMX 3HAaKOB JaHHbIX NpUHagnexar K KofgoBoMy Habopy
Lower, noaTtomy B IBOMYHbINA NOTOK BCTABMSAOT 3HaK hukcauum Lower Latch (3HaueHve 28, npeactaBneHne B ABOUYHOM
Buae 11100). 3aTeM 3Hakun «o» (3HayeHue 16. npeacTtasneHve B ABouYHOM Buge 10000), «d» (3HayeHve 5, npeacrasne-
Hue B ABonYHOM Buae 00101) n «e» (3HayeHve 6. npeacTaBrieHve B ABonyHOM Buge 00110).

Cnegytowmii 3HaK «nNpobesi» NpuUCyTCTBYET B HECKOSIbKUX KOAOBbIX Habopax. [MOCKOMbKY crefytomin 3HaK «2»
npuvHagnexuT K kogoBomy Habopy Digit, 6onee adpchekTMBHO cHavasia BCTaBUTb 3HaK domkcaumm Digit Latch (3HaueHne
30. npeAacTasneHvie B ABonyHOM Buge 11110). a 3aTem 3akoAvpoBsath npoben (3HadyeHne 1. npefcTasieHvie B ABOVYHOM
Buge 0001) n cnepylowmii 3a HAM 3HaK «2» (3HaveHue 4. npeacTtaBnieHne B ABonyHoM Buge 0100). cocTosiume u3
yeTbipex GUTOB KaxapliA.

[anee cnefyeT M30NMpoBaHHbI 3HaK «O» Kof0BOro Habopa Upper, 3a KOTOpbIM cnefdyeT U30/IMPOBaHHbIN (1
nocnefHuii) 3Hak «!» koAoBoro Habopa Punctuation. Takyto koM6uHaLmio Hanbonee ahtheKTUBHO KOAVPYIOT 4-6MTOBbI-
MW 3HaKamu pernctpa u kogoBoM Habopom Digit. CHavana BcTtaBnstoT 3Hak Upper Shift (3HaueHne 15. npeactaBneHve
B ABOMYHOM Buge 1111). 3a KOTOpbIM cnegyeT 3Hak «D» B KOA0BOW Habope Upper (3HaueHnue 5, npeacTaBrieHne B
nBonyHoM Buae 00101). KoampoBaHMe AaHHbIX COO6LLEHMS aBTOMaTMYeckM BO3BpaLLaeTcs K kogoBoMy Habopy Digit.
[anee BcTaBnaoT 3Hak Punctuation Shift (3HaueHue 0, npeacTasneHve B AsonyHoM Buge 0000) u 3Hak «!» (3HaveHve 6.
npeacrasnieHve B ABomyHoM Buae 00110) us kogoBoro Habopa Punctuation.
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G.2 Bbibop chopmaTa 1 pasmepa cMMmBosia

Becb ABOWMYHLI NOTOK [aHHbIX COOGLEHMS COCTOMT u3 56 6UTOB. [NA [AOCTMXKEHUS KOppPeKTupytoLei
n36bITOYHOCTU B E npoueHToB ¢ C JOMOSHUTE/BHLIMY 3HAKaMU YACIO OUTOB [AHHbIX B COOOLLEHUM YMHOXAaOT Ha
100/(100 - E), nocne uero ysenunumsatoT Ha C X 100/(100 - E) 3HakoB. 10 yMOMYaHWO MUHUMa TbHBIA YPOBEHb MUCNpaB-
NeHna owmnbok coctasnsaeT 23 % npu Tpex AONOSHUTENbHbIX 3Hakax. Takum obpa3oM, MHopMaLMOHHas eMKOCTb
cumBona Ana koauposaHusa «Code 2D!» gomkHa 6bITb

<V> > 56 X 100/(100 - 23) 6utoB + 3 X 100/(100- 23) 3HakoB = 73 6uTa + 4 3HaKa.

YKasaHHble AaHHble COO6LLEHNS MOMeLLalT B O4HOCNOWHOM KoMnakTHOM cumBone Aztec Code (tabnuua 1).
Pa3mvep cumBona coctaenseT 15x15 mopayneii, a pasmep KofoBOro C/ioBa paBeH 6 GuTam.

G.3 Co3pgaHune noToKa KO 0BbIX C/I0B faHHbIX

[1BOMYHBIIi NOTOK faHHbIX CO06LLIEHUA pa3buBaloT Ha 6-61UTOBbIe kKofOoBbIE CnoBa. MNpy 3TOM Npoueaypa KoampoBa-
HWSA 0COBEHHO CNEeAUT 3a TeM. YTOBbI 3TW CI0BA HE COCTOANN U3 OAHUX «0» Unn ogHNX «1x». MonyyeHHas nocnegoBarte b-
HOCTb KOZI0BbIX CN0e npusefeHa B Tabnuue G.2.

Ta6nunya G.2— dopMUpoBaHMe NOTOKA KOAOBbIX C/I0B AaHHbIX

001001 110010 00000(1) 101001 101111 000010 100111 100101 00000(1) onowm
9 50 1 41 a7 2 39 37 1 27

CnepyeT 06paTTb BHYMaHME Ha TO. UTO ABe «1» B Kpyr/ibIXx CKOOKax npeacTaBnsioT co60i (PUKTUBHbIE BUTLI,
BCTaB/IeHHbIe A/151 TOr0, YTO6bI 3HAYeHWe CNoBa JaHHbIX OTANYasiock OoT O (He3aBMCKMO OT TOrO, PaBeH N CreayoLLmii
hakTuyecknin 6UT faHHbIX «1» UM HeT), a ABe NOAYEPKHYTbIX «1» B KOHUE fo6aBneHbl ANS 3ano/IHEHWS NoCnefHero
KOA0BOro crioBa. B ntore ans kogMposaHnsa NoTpebytoTcs fecaTb 6-6UTOBbIX KOLOBbIX C/10B.

G.4 obaBneHne KOHTPObHbIX KOAOBbLIX C/10B Koga Puga-ConomoHa

ApudpmeTnueckne feiiCTBMS 1S BbIYNCIIEHUS KOHTPO/bHBLIX KOAOBbIX CM0B koga Pupa-ConomoHa ans nons
OaHHbIX B ogHOocnoinHom cumBone Aztec Code npoBogaT Hafg nosiem GF(64). kak ykasaHo B Tabnvue 3. npu 3TOM KX
pesynbTaTbl He MOryT 6biTb NPOBEPEHbI B O6bIYHON AECATUYHOW apudMeTuke. BblunCaeHUs OCYLLEeCTBASIOT crefyto-
wymM obpasom:

10 KOZ0BbIX C/I0B AaHHbLIX OnpeaensaT Ko3mMULMEHTbI MHOroUNeHa

X9+ 50%8  X7+41X6+47x5+ 2x4+ 39x3+ 37x2+ x + 27.
KOTOpbI YMHOXAIOT Ha X7. a 3aTeM AeNAT Ha NOpoXAAaoWmii MHorouneH (X - 21)...(x- 27). paBHbIi
X7+ 59x° + 5X54 25x4 + 26X3+17x2 ¢ 29x + 28.
OcTaToK OT fieNIeHns nNpeacTaBasieT co60i MHOTOUNeH
38x*+ 50x5+ 8x4+ 16x3+ 10x2+ 20x +40.

Ero KoathpuumeHTbl onpeaenstoT 7 KOHTPO/bHBIX KOAOBbIX C/10e, KOTopble A06aBnsioT K 10 MCXOAHbIM KOAO0BbIM
CnoBam AaHHbIX.

G.5MNocTpoeHne cnyxebHoro coobLeHns

B 3TOM KOMNakTHOM cvMBOe ABa 6uTa, 0603HavaloLWmMe eAVHCTBEHHbIA CMOW AaHHbIX, KOAWPYIT 3HaveHne?/
(1-1=0) «00». a wecTb 6UTOE, 0603HAYAKLIMNX ANMHY AaHHbIX co0bweHnsa (10 KOAOBbIX CMIOB AaHHbIX), KOAVPYIOT
3HaueHvem (10 - 1 =9) «001001».

ApucbmeTuyeckue AeincTens ANS BbIYMCIEHUS KOHTPO/bHBIX KOAOBbIX CNOB koga Puga-ConomMoHa ans cnyxebHo-
ro coobLeHns B cumsosie Aztec Code nposogAaT Hag nonem GF(16) (MyHKT 7.2.3). Npn 3TOM UX pe3ysibTaTtbl He MOryT 6bITb
npoBepeHbl B 06bIYHOW [eCATUYHON apudmeTuke. BbluncneHns ocyLecTBAAT creayoLwmM o6pasom:

8 6MTOB CNyXebHOro coobLieHns pasbusatoT Ha ABa 4-6MTOBbIX C/10Ba

0000 1001.
WX 3HaueHns onpefensoT koaddruneHTbl MHOrouIeHa
Ox+9.
KOTOpbI YMHOXatOT Ha X5, a 3aTeM AeNnaT Ha nopoxgatowuii fTHorouneH (x- 2Y)...(x - 25), paBHbIii
X5+11x4+4x3+6x2+2x+1.
OcCTaToK OT ieNIeHns NpeacTaBnsieT co60il MHOrOUIEH
12x4+2x3+ 3x2+x +9.

11 B opurmHane NCO/M3IK 24778 oLmbouHo yxazaHo «CU/».
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Ero KoathumeHTsl onpefenstoT 5 KOHTPObHbIX KOAOBbIX C/I0B, KOTOPblE A406aBNAIOT K A4BYM UCXOAHBIM KOAOBbLIM
C/l0BaM fjaHHbIX.
G.6 Mpadnyeckoe NnocTpoeHme cumeona

«© 20 10 16

PucyHok G.1 — lMocnegoBatefibHOCTL NOCTPoeHus cumBona Aztec Code

MTorosoe rpadmueckoe npefcTaBneHne CMMBO/IA CTPOST B Tpy aTana (prcyHok G.1):

1) NOCTPOEHME HAUMHAIOT C (HUKCUPOBAHHbBIX LWIAGMIOHOB KOMNAakTHOro cumeona Artec Code;

2) ckayana 6uTbl CyXeGHOro CoO6LLEHUS PAa3MELLAIOT MO YACOBOIi CTPesIke BOKPYT LabioHa noucka (4BOWNYHbIE
«1» npeacTaBneHbl TEMHbIMUA MOAYSMUY);

3) 3aTem f06aBNSIOT C/I0M AaHHBIX, Pa3MeLLaemMble MO YacoBOW CTPEsIKe BOKPYr SApa CUMBOMA, HO C 06paTHbIM
NOPSIAKOM C/EA0BAHNS KOLOBLIX C/I0B (3BE3[04KON MOMEUEH HEWCMO/b30BaHHbIA NOCNeaHnii 610K TUna AOMUHO, Y
KOTOpOro 06a MoAy/si CBET/IbIE).

Bu3yasibHO KaXeTcsl, UTO UTOroBOe rpatpuyeckoe n3obpaxeHue (pUcyHok G.2) coaepxut 6ecnopsifiouHoe MHo-
XXECTBO OTAE/IbHbIX MOAy/el, NpeacTaBNAoWmMX 6UTbI, U CTPYKTYP (BblAENsieTcs TOMbKO WaboH noucka). OfHako aTo
rpacpuyeckoe npeacTaBneHus sensieTcs cumeosiom Aztec Code, KoaMpytoOWMM faHHble cooblyeHus «Code 2D'», koTo-
PbIii MOXET GbITb NPOYNTAH YCTPONCTBOM CUMTbIBAHMS. Tak Kak HaiMuMe CBOBGOAHON 30HbI He 06s3aTesbHO, BO/M3N
OT TpaHuL, CUMBOJSIA MOXET ObITb pasMeLLeHa AoNosSHUTeNbHas Heobs3aTeNbHas MHTepnpeTauus Aas BU3yaslbHOMo
YTeHus.

Code 2D!

PucyHok G.2 — Cumson Aztec Code, koaupytoLuii AaHHble coobLieHns «Code 2D!»
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Mpunoxenve H
(cnpaBoyHoe)

O6ecneyeHne MUHUMANbLHOTO pasmepa cMMBoIa

B HacTosLlemM NpunoxeHun NpuBegeH MeTOA HaxXOXAEeHUs MocnefoBaTe/lbHOCTY 3HAKOB perncrpa v dmkcaumm,
obecneunBaloLmx KogMpoBaHue MbbIX 3a4aHHbIX JaHHbIX COOOLLEHNSA B CTPOKY OBUTOB MUHMMaUTLHOWM A/IMHBI ANS npea-
cTaBneHus B Buge cumaona Aztec Code. BxofHyl CTPOKy 3HaKoB 06pabaTbiBaloT Moc/efoBaTesibHO N0 O4HOMY 3HaKy
C coxpaHeHneM MHdopMaL iy 0 BO3MOXHbIX BapuaHTax KoAvMpoBaHus B hopMaTe YCeuyeHHOro AepeBa WM peLueTku.
B nTore onpegensoT nocnefosaTesibHOCTb, TPEOYHOLLYI0 MUHUMaSIbHOTO Ynicia 6UToB.

Mepep 06paboOTKON KaxAoro 3Haka nocnefoBaTeflbHOCTb KOAUPOBAHUSA MOXET HaxOAUTbCS B OTHOCUTENbHO
HEe6O0/bLIOM YNC/IE BO3MOXHbIX «COCTOSIHWIA» (Tabnuua 2)1):

1) Upper («U»).

2) Lower {«L»).

3) Mixed («M»).

4) Punctuation («P»),

5) Digit («D»).

6) Binary («B»).

HeobxoaMmo co3gaTb Heckonbko Tabnuy € KoHcTawTamu., [na  Havana noTtpebyetca martpuuya 6x6
LatLenlIFrom][To). koTopas COAepxuUT pasmep 3HakoB chukcauuu, T.e. yicna 6UToB, HEOOXOAMMBIX A5 nepexofa u3
O[IHOTO COCTOSIHUA B APYroe ¢ NOMOLLbIO0 3HaKa thukcaumm.

Pasmep 3Haka domkcauun (LatLen) ans nepexofa M3 0O4HOr0 COCTOSHMSA B Apyroe, B butax:

13 KaKoro coctosiHus B kakoe ] L M P D B
(From) cocTosiHne
(To)
" 0 5 5 10 5 10
L 10 0 5 10 5 10
M 5 5 0 5 10 10
P 5 10 10 0 10 15
D 4 9 9 14 0 14
B o* 0* o* o* o* 0*

' B AaHHOM KOHTEKCTe 3HaK peructpa Binary Shift BbinonHaeT dyHKuMO hukcaumm, NOoToMy 4YTO KOAMpPOBaHue
MOXET OCTaBaTbCH B TOM XE€ COCTOSIHUM Ha NPOTSHXKEHUM MHOTMX 3HakoB. Bos3Bpar u3 cocTosHua Binary He Tpebyet
[ONOSTHATENbHBLIX GUTOB, HO NPUBOAUT TONBKO K TOMY COCTOSIHWIO, M3 KOTOPOTro NPOM30LLEN Nepexos B COCTOsHVeE Binary.

Martpuua 5x5 3HakoB peructpa ShftLen[From][To] cogepxuT pasmep perucTpoBbIX NEPEXodos, T.e. uncna 6utos,
HeobX0ANMBIX AN NePeKNoUEHNA U3 O4HOT0 COCTOSAHWS B ApYyroe AN OAHOrO 3Haka. BOoNbWWHCTBO 3/1eMEHTOB MaTpy-
bl 6yeT nycTbiM («E»), 4TO yKa3blBaeT Ha HEBO3MOXHOCTb NMPSIMOro NepektoyeHns penscrpa. B aTom u B nocneayoLmx
BapvaHTax MCcnonb3oBaHua Ans «E» npucBoeHo 3aBefoMO 60/blioe 3HaveHue (Hanpumep. 10 000).

Pa3mep 3Haka peructpa (ShftLen), B 6utax:

/13 KaKoro coctosiHust B kakoe " L M P D
(From) cocTosiHne
(To)
n E E E 5 E
L 5 E E 5 E
M E E E 5 E
P E E E E E
D 4 E E 4 E

B pnononHutensHoil matpuue 6x1 CharSiz(State) cogepxartcsa pasmepbl 3Haka, T.e. YACN0 6UTOB, HEOBXOAUMBIX
[NA npefcTaB/eHNns OJHOrO 3HaKa [aHHbIX B KaX0M COCTOSHUM:
Pa3wmep 3Haka (CharSiz), B butax:

B KakoM COCTOSiHUU U L M P D B
n

1 B opuruHane CO/M3IK 24778 oMOBCHHO yka3aHo «Tabmmua 1».
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Takke HeobXxo4MMO onpefennTb HECKO/IbKO UMEHOBaHHbIX NepeMeHHblX. [lBa LEefloYUCNEHHbIX MaccuBa C
wecTblo anemeHtammn CurLen[State] n NxtLen[State] coaepxaT HakannvMBaemble A/IMHbI B OGUTaX 3aKoAMPOBaHHbIX
CTPOK, 3aBepLualoLLmMxcs B COCTOSIHUM «State». [lBa COOTBETCTBYOLLMX CTPOKOBLIX MaccuBa CurSeqfState] n NxtSeq[State]
cofiepxart nHopMaLmio 0 3aKoANPOBaHHbIX CTPOKaX, NPeACcTaB/1EHHbIX COOTBETCTBYHOLWMM 3Ha4eHrem CurLen n NxtLen.
(OpfHa 13 BO3MOXHbBIX CXeM: 3HaKW dmkcauuy 0603Ha4atoT NPONUCHbIMK ByKBaMu, 3a HUMW CrefyloT Ynicna, onpeaens-
10LLIee YMCO KOLOB 3HAKOB, KOTOPbIE ObIIN HAMPSIMYO 3aKOANPOBaHbI B 3TOM KO0BOM Habope, Mexay HIUMW BCTaBNSOT
OTAe/IbHble CTPOYHble GYKBbI A/1 NEepek/loYeHNss perncTpa Ha oauH 3Hak). B gononHWTenbHol nepemeHHol BackTo
XpaHUTCs MHChOpPMaLIMsi O COCTOSIHUM, U3 KOTOPOro MPoM3oLLesn nepexof, Bbl3BaHHbIA 3HaKoM pernctpa Binary Shift.

B ncxofHom coctosiHum anemeHT CurlLen[U] paBeH Hy/to, Tak kak cocTosiHme Upper SiBNSeTCA UCXOAHbIM COCTOS-
HMEM MO YMONYaHWIo, a BCe OCTasibHble 3/1emMeHTbl CurLen paBHbl «E» — npu3Haky NycToro 3HauyeHus (Hanpumep,
TakumMmn 60MbWNMK 3HaYeHuAMK, kak 10000). CTpokn CurSeq M3HavasibHO HaXoAATCS B Heonpene/rieHHOM COCTOSHUW
(null), a nepemeHHoi BackTo 3agaHo 3HaveHue U.

[anee BXoAHyl0 CTPOKY MocrefoBaTtesisHo 06pabaTbiBatoT N0 O4HOMY 3HaKy, NPy 3TOM MCMOMb3YIOT CAefyoLuiA
anropuTm:

1) CHauana cnefyeTt NpoBepUTb, HEMb3A /IN YMEHbLUNTL Kakne-nnbo anemeHTsl n3 Curlen 3a cueT dmkcauum us
[pyroro cocTosiHus. [1ns 3Toro nepe6rpatoT BCe BO3MOXHbIE KOMOUHALMX cOCTOAHUI X 1 Y:

EC/IN (CurLenlIX] + LatLen[X][Y]} MEHBLLE CufLen[Y). TO:

(a) ymeHblunTb CurLenJY) go (CurLen[X] + LatLen[YJ[X]) n
(b) 3ameHuTb CurSeq[Y] Ha (CurSeq[X) nnatoc npusHak dukcauum B Y).

Ecnmn «gukcaums» HaxoguTca B COCTOSHUM Binary, To nepemeHHass BackTo coxpaHsieT coctosiHne X. CooTBerT-
CTBEHHO BO3BpaT U3 diMKCaLy B COCTOSIHUM Binary MOXeT Npou3oiTu TO/bKO B COCTOSIHWE, COXPAaHEHHOE B MEPEeMeHHOM
BackTo. CneflyeT 06paTuTb BHMMaHue Ha TO. YTO Ha 3TOW CTaAuM HW OAMH M3 anemeHTOoB CurLen yxe He cogepxuT
«MyCTOr0» 3HAuYeHMs.

2) Bcem anemenTam NxtLen npucsavBatoT NPU3HAK «MyCTOr0» 3HAYEHUS.

3) Monyyaem cnepywoLmnii BXOAHOW 3HaK U HAaX04uM No Tabnuue 2'>Bce KOoAoOBble HAGOPbl, B KOTOPbIX 3TOT 3HaK
MOXET KOAMPOBaTLCSA HaNPsIMyHo (Kak npasu/io Takol KOAOBbI HAbop OAUH, XOTA B OTAE/bHbIX C/yYasx Takmx Habopos
TaKke MoxeT 6bITb IM60 HOMb, MO0 ABa 1 6onee, NAC Beerja 3Hak Binary (kpome 3HaKoB, He ABMSAILWMXCA 3HAKaMm
[JaHHbIX)). [Na KaX[oro Takoro cocTosHns X:

a) BbINO/IHUTL HENOCPEACTBEHHOE PaCLUMPEHUE 3TOTO COCTOSAHUA:
EC/N (CurLen[X) + CharSiz[XJ) MEHbLLE NxtLen[X], TO:
(a) ymeHbLwmnTb NxtLen[X] go (CurLen[X] + CharSir(XJ) n
(b) 3ameHnTb NxtSeq[X) Ha (CurSeq[XJ nntoc npu3Hak KOAMPOBaHMS elle OAHOro 3Haka);
b) TaKkke NpPOBEpPWUTb BCE BO3MOXHble NPsIMble NEPEK/TIOYEHNST PETUCTPOB U3 BCEX COCTOSIHWIA Y. oTandato-
Lpmxcs ot X:
ECNW (CurLen[Y] + ShftLen(Y][X] + CharSiz(X]) MEHBLLE NxtLen(Y], TO:
(a) ymeHbLMTb NxtLen(Y) go (CurLen[Y] + ShftLen[Y][X) + CharSiz[X)) n
(b) 3ameHunTb NxtSeqfYJ Ha (CurSeq(Y] n/itoc Npu3HaK perucTpoBoro nepexoga B coctosHue X ans
O[HOro 3HakKa).
4) B ocoboM cnyyae, Korga caM 3Hak v ero npejwecTBeHHNK 06pasytoT OfHY V3 ABYy3HA4YHbIX NOcnefoBaTe/lbHOC-
Tell. npeAcTaBNseMbIX B KOAOBOM Habope Punctuation:
ECNN CurLen(Punct] MEHBLUE NxtLen[Punct], TO
(a) ymeHbLMTb NxtLen[Punct] go CurLen[Punct] n
(b) 3ameHuTb NxtSeq[Punct] Ha CurSeq[Punct).

5) Ecnu NxtSeq[Binary] yka3blBaeT Ha T0. 4TO C NOCNeAHEro nepexoaa, Bbi3BaHHOIO 3HaKoM pernctpa Binary Shift,
6bIN10 3aK0AMPOBAHO PoBHO 32 GaiiTa, cnedyeT yBennunTh 3HaueHne NxtLen(Binary) Ha 11.

6) B ntore Bce anemeHTbl MaccuBa NxtLen Ao/mkHbI 6bITh NepemMelLieHbl B COOTBETCTBYIOLLME 3/1IEMEHTbI Maccmea
CurLen. a Bce anemeHTbl MaccuBa NxtSeq — B COOTBETCTBYIOLLME 3/1eMeHTbl Maccusa CurSeq.

MpunmeuvaHne —Ha 3TON cTagun HekoTopble afieMeHTbl Maccua Curlen cHoBa MOryT cofepxarb Npu3Hak
«NYCTOro» 3Ha4eHus.

7) Ecnv BO BXOZHOM MOTOKE OCTAIOTCS Heo6paboTaHHble 3Haky, creayeT BepHyTbCs K wary 1.

Korga Bce BXOAHbIE faHHble GyayT 06paboTaHbl, CefyeT onpesenuTb, Kakoe CoCTosiHVYE 06/1a4aeT HaMMeHbLUNM
3HadYeHvem maccusa CurLen. COOTBETCTBYIOLMI 3/1EMEHT MaccuBa CurSeq onucbiBaeT NyTb KOAMPOBaHUS, o6ecneun-
BAKOLLMIA MUHUMAUIbHYIO A/IMHY ABOMYHOMO MOTOKA.

1 B opurnHane MCO/M3IK 24778 olumbouHo ykasaHo «Tabnvua D».
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Mpunoxexwue |
(cnpaBoyHoe)

PekomeHayeMble MeTOAbI N3MEpPEHMNii
B nMpouecce TEXHONOTMYECKOTO KOHTPONA

B faHHOM NpunoXeHWN NpuvBefeHbl HEKOTOPblE PEKOMEeHAauuM U MeTofpl, UCNOoMb3yeMble ANA MOHUTOPUHIa U
KOHTPO/IS 3a NMPOLECcCoM co3faHus cumsosioB Aztec Code, NpurofHbIx ANs cumtbiBaHus. MpoBepka kayecTsa neyatu B
npoLecce M3roTOBMEHUS CUMBOJIOB K MX YMCAY HE OTHOCUTCA (4NS NPOBEPKM KayecTBa neyvarn HeobxoAMMO UCNOoMb30-
BaTb MeTOf, yka3aHHbI B pasgene 15 u npunoxenun E). [laHHble pekoMeHJauun Mo3BOSSIOT (Kak No OTAeNbHOCTH,
Tak 1 B COBOKYNHOCTU) AOCTATOYHO TOYHO OLEHWUTb MPaKTUYEeCKyt MPUroAHOCTb CYMBOMOB, NOJYYEHHBIX B pe3ynbTare
nevaru.

11 KoHTpacT cumsona

MHorve BepudmKaTopbl IMHEHOMO LWTPUXOBOTO KoAa MOAAEPXKMBAIOT PEXUM pedd/IEKTOMETPa N PeXuM MocT-
poeHnsa npodinneli OTpaXeHNs NPU CKaHMPOBaHUM U/UNU NONyYeHUN MHGOpMaLUM 0 KOHTpacTe cumeona no MCO/M3K
15416 npu ckaHMpoBaHUKM 6e3 nocneayloLwero AekoavposaHmns. 3a UCK/IIYEHNEM CYMBOSIOB, TPeBYIOLWMX 0COBbIX yCIo-
BWIA OCBELLEHHOCTW, MOKa3aHWA KOHTpacTa, MNOJlyyeHHble C MCrnosib3oBaHueM anepTypbl 6 nam 10 mun (0.150 wm
0.250 MM) Npy 4JIVHE BOJHbI U3yyYeHns 660 HM ((hrKCMPYEMOE 3HAYEHME KOHTpacTa CUMMBO/IA, MOJHbIA UHTEpBasT B
npochnie oTpaKeHWs Npy CKaHMPOBaHUW WU PA3HOCTb MeXAY NUKOBLIMU MoKasaHWsMK pedieKToMeTpa) AoCTaTouHO
XOPOLLO KOPPENNPYT C KOHTPAcTOM CUMBO/IA, ONpefensieMoro no nu3obpaxeHuio. B yacTHOCTW, NO 3TUM 3HAYEHUAM
MOXHO NPOBEPUTL, YTO KOHTPACT CMMBO/IA OCTAETCA Bbille MWHMMASIbHOrO, YCTAHOBEHHOrO 418 NpefnonaraeMoro
Knacca kadectsa nevartvi CMBONa.

12CneumanbHble 3TasloHHble CUMBOJbI

[lNs KOHTPONA pekoMeHAyeTCcs UCNonb30BaTb CUMBOSLI Aztec Code, KoaupytoLme A/IMHHbIE CTPOKU NOBTOPSIIO-
LmMxca yucen, npeacTasnsiolime coboli WwWabnoHbl ABONYHBIX AaHHbIX. Ha pucyHke 11 npuBefeHbl ABa npumepa: Ha
NeBOM cumMBoO/e 3akogaupoBaHo 400 umdp «1». a Ha npasom — 400 undp «3».

111..111 (400 yudyp) 333...333 (400 umnop)

PucyHok 11 — TecToBble cumBosnbl Aztec Code

NeBbIil cmBON NpeaocTaBAseT NOE3HYI0 BU3yasibHYI0 MH(OPMALIMIO, OTHOCSILLYIOCS KaK K PerynsspHOCTM CETKH,
TaK U K npupatieHnio npu nevatn. O6nactv faHHbIX C LWaxXMaTHbIM Y30POM [0/MKHbI ObITb BU3YaslbHO OAHOPOAHBIMU 1
npnénnsnTensHo Ha 50 % TeMHbIMW. HeperynsipHOCTb CTPYKTypbl CETKV OTobpakaeTcsi B BUAE CTPOK U CTONBLOB He-
KBaJpaTHbIX MoAyneil unv B BUAE HapyLlleHuil nopsgka npyu NpocmMoTpe no gvaroHanun. /136bITouHoe npupatleHve npu
neyatu NPosiBASETCA B BUAE YMEHbLUEHNSI pa3MepoB CBET/IbIX MOAy/eli OTHOCUTE/IbHO Luara CeTKu.

MpaBblii CUMBON yNpoLWaeT U3MepPeHNEe OTKTIOHEHUS LUIMPUHDLI WTpuxa no MCO/M3IK 15416 (Takke Ha3blBAeMOro
«npupatieHne npy nevatn») no ob6enm ocsim € UCMNONb30BaHMEM BepudrKaTopa MHENHOrO LITPUXOBOrO Koda, Mnpo-
rpaMmMypyemMoro 4751 NepeyHst 3HaYeHuid LMPWHLI 3/1eMeHTa Npy CKaHnpoBaHWM 6e3 nocrefyioLero AeKoAVpoBaHuS.
Kak npu HOMWHa/IbHO rOPU30OHTAIbHOM, TaK U NPU HOMUHa/IbHO BEPTUKa/IbHOM TECTOBOM CKaHWPOBaHWUKM Ha rpaHuuax
o6pasyloTca cepun U3 5 WITPUXOB U 4 Npo6GenoB, KOTOpble AO/MKHbI UMETb OAUHAKOBYH LUMPWHY. Mpu He3aBucUMON

42



FOCT PNCO/M3K 24778 — 2010

06paboTKe B K&XAOM HanpaB/IEHUM BbIUMCTISIIOT CPEHION WVPWHY WTpKXa Zg U CPeAHIo LWUMPUHY npo6ena Zs. nocne
4Eero HOPManM30BaHHbIV pasmep NPUPALLEHNUst NPU NeyaTy BbIUMCASIOT No chopmyne

ZW(Zb+Zs).

HekoTopble MeToAbl neyaTy 06bIYHO AAK0T CYLLECTBEHHO pa3/iMyalolmecs 3HayeHUs npupatleHms npy neyatu no
rOPU30HTa/IbHON M BEpTUKaNIbHOW ocAM. TeM He MeHee, AnsA cumBosnioB Aztec Code 3TOT nokasaTeslb, HOMUHa/IbHO
paBHbIi 50 %, AomkeH 6bITb B Npegenax ot 35 % [0 65 % ans Kkaxaoli ocu.

130LueHka 0ceBOli HEOAHOPOAHOCTY

M3HayanbHo kaxabiii cumeon Aztec Code nmeeT kBagpaTHyto dropmy. MpocTbiB M3MepeHns obLuel WMpUHbI 1
BbICOTbI CYMBO/IA [Al0T cpeAHne 3HadveHuss Xawg 1 Yav0, KoTopble MOryT Ucnonb3osatbea B hopmysne (cm. 5.1.2) ans
OLIEHKM OCEBON HEOAHOPOAHOCTU.

14 BusyanbHasa nposepka Ha Hannune gedektos

Mepuognyeckas Bu3yanbHas npoBepka LWabnoHa Mnoucka «MULeHb» B TECTOBbIX CUMBOMAX MNO3BONAET
BbISIBUTb CUCTEMaTNueckne AedekTbl, KOTOpble MOryT OKa3aTb KpUTMYEeckoe BO3feliCTBMEe Ha BO3MOXHOCTb CUUTbI-
BaHMA. T.B. Yepeylolnecs KOHLUEHTPUYeCKne Ksagparbl B LWab/iOHe MoMcKa «MULLEHb» BCerja AOo/MKHbI NOSIHOCTbIO
HaxoAMTbCSA B COCTOSIHUAX C NPOTMBOMOJIOKHBLIMU 3HAYeHUAMU KoadhdumeHTa oTpaxeHus. C6om mexaHusma nevaru,
npusBogsliMe K nosisfeHno aedektos B pOpMe CBET/IbIX WM TEMHbIX MOMOC, XOPOWO 3aMeTHbl K nognexar
nCnpas/ieHnto.
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(cnpaBoyHoe)

CBefleHNsi 0 COOTBETCTBUYU CChIZTOYHbIX MEXAYHAPOAHbIX CTAHA4APTOB
HauuoHaNbHbIM cTaHgapTam Poccuiickoii deaepauum

Ta 6nunuyalA
O603Ha4eHMe CCbUIOHHOTO CreneHb O603HaueHVie 1 HauMeHoBaHVe
MeX/IyHapoAHOrO CTaHgapTa COOTBETCTBYUSA COOTBETCTBYIOLLIETO HALUMOHA/ILHO CTaHdapTa

NCO/M3K 646:1991 NEQ [OCT 27463 — 87 CucTtema 06paboTkn nHdopma-
Lmun. 7-6UTHble KOAUPOBaHHbIE HAGOPbl CUMBOJIOB

NCO/M3K 15415:2004 — .

NCO/M3K 15424 NEQ FOCT P 51294.1 — 99 AsTOMarnyeckas NaeHTu-
hukauus. KogvposaHue TpuxoBoe. VaeHTudm-
KaTopbl CUMBOJIUK

NCO/M3K 19762 (Bce yacTu) — .

' COOTBETCTBYIOLLMIA HALMOHANLHBIN CTaHAAPT OTCYTCTBYET. [J0 ero yTBepXAeHUs PEKOMEHAYETCS UCMOMb30-
BaTb NEpPeEBOJ, Ha PYCCKWIA 53blK 4AHHOTO MEXAYHapOAHOro cTaHfapTa. MepeBoj AaHHOTO MEXAyHapO4HOTO CTaH-
fapTa Haxogutesa B ®efilepasibHOM MHOPMALMOHHOM (HOHAE TEXHUYECKUX PETNAMEHTOB U CTaHAAPTOB.

MpunmeyvyaHune — B HacToseli Tabnnue NCNonb3oBaHbl CieAyoLe YCI0BHbIe 0603HAUEHUS CTENeHNn
COOTBETCTBUA CTaHAaPTOB:
- NEQ — HeaKB/Ba/IEHTHbIE CTaHJapThbl.
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