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BCTYII

3anmydeHHs B «IHTEpHETI pedeid» mpeaMeTiB (PI3UYHOro CBITY, HaBITh HE OOOB'SI3KOBO
OCHAIIICHUX 3ac0o0aMM IMiJKIIOUEHHS 10 MEPEX Iepeaadi JaHuX, BUMArae 3acTOCyBaHHS
TEXHOJIOT1H 1meHTHdIKAIlIl IUX TpeAMETIB («peuei»). Xoda TMOIITOBXOM ISl TOSBU
KoHueniii craja TexHosoris RFID, ame B 4AKOCTI Takux TEXHOJOTIH MOXYTh
BUKOPHUCTOBYBATUCS BCl 3aCO0HU, IO 3aCTOCOBYIOTHCS JJIsI aBTOMATUYHOI 1eHTUIKAIII:
ONTHYHO po3mi3HaBaHi imeHTHGikaTopu (mrpux-koau, Data Matrix, QR-koau), 3acobu
BU3HAUEHHS MICIE3HAXO/KEHHsI B peXuMi peanbHOro uyacy. Ilpu BceocsskHOMY
MOIIMPEHH] «IHTEPHETY pedeil» NPHUHIMIIOBO HEOOXITHO 3a0€3MeUnTH YHIKaJIbHICTh
ineHTrudikaTopiB 00'€KTIB, 110, B CBOIO YEPTy, BUMArae cTaHAapTH3aIlii.

Jlns 06'ekTiB, Oe3mocepeaHbO MIAKIIOYCHUX JO MEpexi IHTepHeT, TpaauliiHui
inentudikarop - MAC-agpeca MepekeBOro ananrepa, IO JT03BOJISE iAeHTU(]IKYBATH
NPUCTPii Ha KaHAJbHOMY piBHI, NPH I[bOMY Jiama30H JOCTYIHHX aJpec MPAKTUYHO
nesnuepnuuii (2 agpec B mpocropi MAC-48). Ane BukopuctanHs ineHTH(dikaTopa
KaHAJIBHOTO PIBHS HE XyXKe 3py4yHO JuIg moaatkiB. [lupmri MoxauBocTi 1o igeHTudikarii
JUISE TaKWX TPUCTPOIB nae mpotokon |PV6, mo 3abesneuye yHIKQIBHUMH aJpecamu
MepexxeBoro piBHs He MeHIe 300 MITH. TPUCTPOIB HA OJTHOTO KUTEINS 3eMIIL.

ABToMaTnuHa imeHTudikamis i 36ip mammx (AIDC, Big amrn. Automatic
Identification and Data Capture) 3arajpHUE TepMiH JUIS METOJIB aBTOMATHYHOI
imenTudikamii 00'ekTiB, 300py MaHUX MPO HUX 1 OOpOOKY JaHWUX aBTOMAaTUYHUMH 1
aBTOMaTH30BaHUMHU cucTeMamu. 3a3Bu4aii 10 AIDC BimHOCSTH Taki TEXHOJIOTII:



Puc.1. RFID-mitka SIMATIC RF620T, uro Bignosigae crangapram 1SO 18000-6C
EPC CLASS 1 GEN. Ilo uentpy 3agaHo mrpux-koJ, npaBopy4 - Data Matrix

Puc. 2. YuiBepcanpumii 3untyBau RFID, mtpux-koais, koxis Data Matrix
1. Knacudikauis cnoco0iB inenrudikaunii 00'exriB [oT

KonTakThi

* Mar”iTHa KapTa

* gilm-KapTa
be3koHnTakTHI
OnTnuni:

* IITPUX KO

» Data Matrix

* OCR
PagiouacToTHi:

* RFID

* RTLS


https://commons.wikimedia.org/wiki/File:Siemens_SIMATIC_RF620T.JPG?uselang=ru
https://commons.wikimedia.org/wiki/File:Siemens_Universal_Reader.JPG?uselang=ru

2. MAC-aapeca

MAC-aapeca (Bim amrin. Media Access Control - ympaBmiHHS JOCTYNOM [0
cepenoBuina, Takox Hardware Address) - yHikanbHUE  imeHTH(IKATOp, SKHIA
MIPUCBOIOETHCS KOXKHIM OJWHUIII aKTUBHOTO OO0JagHaHHA abo JesaKuM iX 1HTepdeiciB B
KOMIT'IOTepHHX Mepekax Ethernet.

[Mpu mpoektyBanHi cranmapty Ethernet Oymo mepenbaveHo, 110 KOXKHA MepexeBa
KapTa (Tak camo sIK 1 BOy/JOBaHMI MepekeBHMl 1HTepdeiic) MOBMHHA MAaTH YHIKAJIbHUN
mectubaiiTauil Homep (MAC-anpecy), «npomuTuii» B Hili ipu BurotosieHHi. [leit Homep
BUKOPUCTOBYETbCA sl iAeHTUdIKalli BiANpaBHUKa 1 oJepxkyBada ¢pelimy; 1
nependavyaeTbes, MO MPU MOABI B Mepeki HOBOro KOMIT'toTepa (abo 1HIIOr0 MPHUCTPOIO,
3IaTHOTO MpaLOBaTH B MEpexi) aJMIHICTpaTopy He noBeAeThcs HanmamToByBatn MAC-
aJipecy 1bOTr0 KOMITIOTepa BPYUHY.

VuikanbHictb MAC-anpec nocsiraerbcss THUM, L0 KOXEH BUPOOHHMK OTPUMYE B
koopauHaniinomy komiteti IEEE Registration Authority miamazon 3 16777216 (224)
ajpec i, B Mipy BUUEpIIaHHS BUIUICHUX a/Ipec, MOKE 3allPOCUTH HOBHA Jianma3oH. ToMy 3a
TppboMa cTapmumu Oaiitam MAC-aapecu MOXXHA BHU3HAYUTH BHUPOOHHKA. ICHYIOTH
TabJIMIl, [0 JO3BOJSAIOTH BH3HAYuUTH BuUpoOHHMkKa mno MAC-aapeci; 30kpema, BOHHU
BKJIFOYCHI B mporpamu Tuity arpalert.

VY mMpoKOMOBHUX Mepekax (TakuX, sk Mepeki Ha ocHoBi Ethernet) MAC-ampeca
JI03BOJISIE YHIKAJIBHO 1MeHTU(]IKYBaTH KOXEH BY30J MEPEXi 1 JIOCTaBIATH JaHl TUIBKU
npoMy By3ny. Takum umnom, MAC-agpecu (GopMyIOTh OCHOBY MEPEX Ha KaHAIbHOMY
piBai Mogzeni OSI|, sKy BHUKOPHUCTOBYIOTH MPOTOKOJH OUIBII BHCOKOTO (MEPEKEBOIO)
piBas. Jlns meperBopenHs MAC-agpec B aapecm MeEpeXeBOro piBHS 1 Hazaj
3aCTOCOBYIOThCS cheliaabHi nporokonu (Hampukiaa, ARP 1 RARP B mepexax IPv4, i
NDP B Mepeskax Ha ocHOBI IPV6).

butbmricTe MepexeBHX IMPOTOKONIB KaHAJBLHOTO PIBHS BHUKOPHCTOBYIOTH 1 3 3
npoctopiB. MAC-aapec, kepoBanux IEEE (a6o MAC-48, abo EUI-48, abo EUI-64).
Anpecu B KOXHOMY 3 IIMUX IIPOCTOPIB, TEOPETUYHO, IIOBUHHI OYyTH T100aIbHO
VHIKalbHUMH. AJle HE BCl TpOTOKONM BUKOpUCTOBYIOTH MAC-anmpecu; i He Bci
MIPOTOKOJH, 1110 BUKOpHUCTOBYI0OTh MAC-anpecu, moTpeOyroTh MoAI0HOT YHIKATBHOCTI ITUX
azpec.

Anpecu Ha xkmtant MAC-48 Haif01bI TOMIMPEHi; BOHHM BUKOPUCTOBYIOTHCSI B TAKUX
TexXHoJorifxX, sk Ethernet, Token ring, FDDI, WIMAX i inmux. Bonu ckinagarotees 3 48
0iT; TakuM 4uHOM, afpecHuil mpoctip MAC-48 maniuye 28 (ab6o 281 474 976 710 656)
aapec. 3rigHo 3 migpaxyHkamu |EEE, mporo 3amacy ampec BuUCTauuTh miOHaWMEHINE 10
2100 poky.

EUI-48 Bin MAC-48 Bimpi3HS€ThCS Julle ceMaHTHYHO: B Tod 4dac sk MAC-48
BUKOPUCTOBYETHCS ISl MepekeBoro oOnamnanns - EUI-48 3acTtocoByeThcs nmist iHITUX
THUIIIB almapaTHOTO 1 MPOTPaMHOTO 3a0€3MeYeHHSI.

Inentudikaropu EUI-64 cknagarotecs 3 64 Oit i BukopuctoBytoThcs B FireWire, a
Takox B IPV6 (B sskoCcTi Mooamux 64 6iT MepeKeBoi aipecH By3Ja).



Crpykrypa MAC-aapecu

i} & octets -

lst octet | 2nd octet | 3rd octet | 4th octet | Sth octet | 6th octet

or
-f—7 octets - - 3 0CE el Sr—

DrganisationaII%Unique Metwork Interface Controller
ldentifier (DU} (MIC) Specific

bl|b0
L_ 0: unicast
1: multicast
0: globally unigque (OUI enforced)

1: locally administered

8 bits
b7|b6 |b5 |bd | b3 b2

Puc. 3.

Cranmaptu |EEE BusHauatore 48-pospsiauuii (6 okreriB) MAC-ampecy, skwii
PO3MUICHUI Ha YOTUPH YaCTHHH.

[Tepmi 3 okretn (B moOpsAnKy ix mepemadi Mo Mepexi; crapiii 3 OKTETH, SKIIO
pO3MIAAATH iX y TpaaMIiiHIK OIT-peBepcHIN mricTHaauATHpiuHOMY 3amucy MAC-aapec)
MICTSITh 24-OiTHUi yHikanbHui imeHTudikaTop opranizamii (OUI) [1], a6o xox MFG
(Manufacturing, BupoOumka), skuii BupoOHMK otpumye B |EEE. Ilpm npomy, B
HaAWTIepIIIOMY OKTETI BUKOPHUCTOBYIOTHCS TUTBKH 6 CTapIIUX pO3PSJiB, a JBa MOJOJIINAX
MalOTh CIeIialibHe MPU3HAYCHHS

- HynwoBuii Oitr - Bkasye: mis oamHodHoro (0) abo rpymoBoro (1) ampecara
MIPU3HAYCHUH Kaap;

- Ilepmmmit 6itr - Bkaszye, yn € MAC-aapeca rnobansHo (0) a6o mokameHo (1)
aMIHICTPOBAHOIO.

HactynHi Tpu OKTeTH - BHOHMpAIOTHCS BHUPOOHHKOM JJisi KOXKHOTO E€K3eMIUIsIpa
MPHUCTPOIO (32 BUHATKOM MEPEK CUCTEMHOI MepekeBoi apxiTekTypu SNA).

Takum umHOM, TrmoOambHO ammiHicTpyema MAC-agpeca mpucTpor € riao0aibHO
VHIKaJIBHOIO 1 3a3BHYail «3alIuTa» B armapartypy.

AIMIHICTpaTOp MeEpeXl Ma€e MOXJIUBICTh, 3aMICTb BUKOPHUCTAHHS «3alIUTOTOY,
npu3HaunT npuctporo MAC-anpecy Ha cBiii po3cyn. Taka JOKaJIbHO aaMiHICTpyeEMa
MAC-anpeca BubupaeTbes TOBITBHO 1 MOke He MicTuty iH(opmarttii mpo OUI. O3nakoro
JIOKaJIbHO aJIMIHICTPOBAHOT aAPECH € BIAMOBIIHUN OIT MEPIIOTO OKTETY aJIPECH.


https://commons.wikimedia.org/wiki/File:MAC-48_Address.svg?uselang=ru

Hus toro mo6 ni3Hatues MAC-agpecy MepexeBOro MpUCTPOI0, B  PI3HUX
OTepaIlifHUX CHCTEMaX BUKOPHUCTOBYIOTHCS HACTYITHI KOMaH/IH:

. » Windows - ipconfig /all - 6ineir neraneHo po3numcye - sika MAC-agpeca 10 SIKOTO
MepexKeBoro iHTepdeicy BiTHOCUTHCS;
. * Windows - getmac /v - MeHIIl JeTalibHO po3nucye - sika MAC-aapeca 10 SIKOTO

MepexKeBoro iHTepdeicy BiTHOCUTHCS;

3mina MAC-aapecu

Icnye nommpena aymka, mo MAC-agpecy «KOPCTKO BIIMTHI» B MEPEKEBY KapTy 1
3MIHUTH HOro He MoOkHa (200 TUIBKM 3a JIONOMOIOIO IporpamaTropa) - ajie Hacmhpas.i
MAC-aapecy Jerko 3MiHIOEThCSI POTPAMHHUM IUIIXOM, TaK K 3HAUCHHs, BKa3aHE 4yepes
npaiiBep, Ma€ OLUIbIIT BUCOKHH MPIOPUTET, HDK «3ammuTe» B 1iaty. OgHaK BCe kK ICHYE
oOnagHaHHs, B sikoMy 3MiHYy MAC-aapecu 3poOUTH HEMOXIMBO 0e3 BHOOpPY mporpam
(3a3BMUail 1€ TelIeKOMYHIKalliiiHe oONaJHaHHS; HaNnpukiaj, npucrtaBku s [P-TV
(STB)).

VY nesakux MpUCTPOSIX, OCHAUICHUX BeO-1HTEp(EeHcOM yMpaBiliHHI, MOXKJIMBA 3MiHA
MAC-aapecu mig dYac HaJalTyBaHHs: OUIBIIICTE MAapIIPyTH3ATOPIB J03BOJISIOTH
nyontroBatu MAC-anpecy MepekeBoi I1aTH, Yepes Ky BiH MIAKIIOYEHHH 10 KOMIT'IoTepa.

B OC «Windows» 3miny MAC-anpecu MoOXHa 311IMCHUTH BOYJIOBaHUMHU 3aco0aMu
OC: y BIacTUBOCTSIX MEpEXKEBOi IUIaTH, Y BKIAAII «JloJaTKOBO», JUIsl pefaryBaHHS €
BIACTUBICTh «MepexeBuii ampeca» (anri. «Network Address», y neskux BHPOOHUKIB
MEpeXeBUX IUIaT IIe BiacTuBiCTh HazuBaeThcsi «Locally Administered Address») -
JI03BOJISIE IPUMYCOBO MPpUBIacHUTH noTpioHUI MAC-anpecy.

3. Papiouactorna inenTudikanis (RFID): npunnun podoru Ta 3acTocyBaHHs

RFID (Radio Frequency ldentification) — e cmoci® 3abe3mneueHHs 30epiraHHs Ta
nepemadi iHGopMalii 31 3py4HOr0 HOCIS-MITKH B TIOTpIOHE Micme, 3 JOIMOMOTOIO
CHeIiaIbHUX  TPUCTPOiB. Taki  MITKU-IACHTU(IKATOPH  JTO3BOJSIOTH  MOJETIIUTH
pO3Mi3HABaHHS PI3HUX OO0'€KTIB: TOBapiB B Mara3uwHi, pPYXOMHX 3ac0o0iB TpH
TPaHCTIOPTYBaHHI, JIOMOMAararOTh BH3HAYaTH 1X MICIle pO3TAllyBaHHS, MOXYTh
11eHTU(dIKyBaTH JIIOJEH 1 TBAPUH, HE KaXKy4YH BXKE€ MPO MIMPOKI MOKIMBOCTI 1eHTU]IKAIT
JOKYMEHTIB 1 MaifHa.

IIlo Take RFID-miTka



RFID-miTka mpuiiMae Bil aHT€HU €JIEKTPOMArHITHY XBWJIKO. XBWJISl aKTHUBI3ZYE ii, 1
CTalOTh MOKJIMBUMHU SIK 3alMC JAaHUX HA MITKY, TaK 1 3UMTYBaHHS JAHUX 3 MITKH. AHTEHa
CIY’)KUTh ~ TaKMM  YUHOM  0OararoyHKIIOHAaJbHUM  KaHajJoM  3BSI3KYy  MIXK
npuiioMonepesaBayeM 1 MITKOIO, MOBHICTIO 3a0e3nedye MpoLEecH mepenadi 1 OTpUMaHHS
JaHUX.

AnTeHn pi3HHX (QopM 1 po3MiIpiB MOXYTh BOYAOBYBATHCS B CKaHEPH, BOpOTAa,
TYpPHIKETH, - pi3H1 3acobu st pobotu 3 RFID-MiTkamu, 3 MeToro 3a0e3neyeHHst J0CTyIy
10 iHopMmailii, o 30epiraeTbCsi B MiTKax TOBAPIiB, MIPEIMETIB, JIIOACH, TPaHCTIOPTY 1 T. 1.
- BCe, 1110 MEePEeMIIIyeThCs Yepe3 30HY /il aHTeHU ckaHepa, 1 Mae Ha co01 RFID-mitkwu.

AHTEHHa
/

/

Yun
AnTeHa Moke Oe3nmepepBHO MPAIIOBATA 1 MOCTIHHO 3YUTYBATH MITKA Y BEJIHKIH

KUIBKOCTI, BECh Yac ONMMUTYIOYH iX, a00 MOXKE BKIIOYATHCS Ha JCSKHM Yac 3a CUTHAJIOM BiJl
orepaTopa. AHTeHa 3 MpUHOMoOTepeaBadeM 1 JEKOJAEPOM YacTO 3HAXOIATHCA B OJHOMY
3araJbHOMY KOpIIyCi, Im00 CHTHaJ BiA AaHTEeHW Biapasy O meMoIyIupoBacs,
po3mdpoByBaBcs 1 mepeaaBaBcs 0 yepes cranmaaptaui iHTepdeic Ha [IK misa mogansmroi
00pOOKHM OTpUMAHUX JTaHUX.

3anuc ingopmanii Ha RFID-miTkn
Ha miTtky iHdopMmariss Moxke OyTH 3amucaHa pi3HUMH CIIOCOOaMHM, B 3aJICKHOCTI Bi
KOHCTpyKIIii MiTkU. Tak, RFID-MiTk1 MOXXyTh OyTH HACTYITHUX THUIIIB:
R/O — mitku timeku uist untands (Read Only), konu nani 3aHOCSTHCS Ha
cTaali BUTOTOBJICHHS MITKH, 1 OLJIbIIE HE 3MIHIOIOTHCS
VIRUS — MmiTku st OJTHOPA30BOi 3aMUCy 1 MOJAIBIIOTO 0araTopa3oBOTO
suutyBanHs (Write Once Read Many), taki MITKM Ha BUPOOHHIITBI HE



3aHOCATDH HISIKUX JAHUX, 1HGOPMALIIS 3alMUCY€E€ThCA KOPUCTYBauE€M OJIMH pa3,
MOTIM MOK€ OaraTropa3zoBO 3UUTYBaTHUCS;
e RIW - wmitku panms 0GaraTopa3oBoro 3amucy 1 TOJAIBIIOTO
OaraTopa3oBoro 3untyBaHHs iHpopmarii (Read/Write).

IacusHi i akTuBHi RFID-miTkn

[Tacusna RFID-miTka 3matHa mpaimioBaTd 0€3 BIACHOTO JKepelia eHeprii, BoHa
OTPUMYE EHEpPrito IS KUBJIEHHS TUIbKM B CUTHAIy cKaHepa. Taki MITKM MeHIIEe 3a
PO3MIPOM HIK aKTUBHI, JIETIIE MO Ba3l, AClIEBIlIe Y BUPOOHUIITBI, 1 BIAPI3HAIOTHCS JOBIUM
TEPMIHOM €KCIUTyaTallii — II€ X F0JIOBHE JOCTOIHCTBO.

YMmoBHu# Heponik nacuBHoi RFID-MiTkn — HE0oOX1AHO MaTHU MPUCTPIA 3UUTYBaHHS
JOCTaTHbO BEJIMKOI MOTYXHOCTI. AKTHBHA MITKa BIAPI3HAETHCA HASBHICTIO BOYIOBaHOI
OaTapei abo moTpedor0 B MpU€EIHYBaHOT OaTaper.

Taki MITKM B3a€EMOJIIOTH 3 AHTEHOK CKaHepa Ha OUIbIIINA BIJCTAHI HK MMACUBHI
MITKH, OCKUIBKHM iM MOTPiOHO MEHIE MOTY>KHOCTI BiJ] aHTEHH B Ipolieci poOOTH — 11e
rOJIOBHA IepeBara akTUBHUX MITOK, BOHU BIAPI3HSAIOTHCS NAJbHICTIO TPOYUTYBaHHS B 2-3
pa3u OUTBIIOI0, HIXK MACUBHI MITKH, JI0 TOTO K aKTHBHA MITKAa MOXKE PyXaTHCS 3 BUCOKOIO
MIBUKICTIO Yepe3 30HY JIii CKaHepa, 1 BCe OJJHO BCTUTHE CIPAIIOBATH.

Sk macuBHI, Tak 1 AaKTHUBHI MITKM 33 MOJIHMBOCTSIMHU 3aluCy/34YUTYBaHHS,
0JIHOPa30B0i/0araTopa3oBo, - MOXKYTh IIUPOKO BIAPIZHATUCA HE3AJEKHO B CHOCOOY
KUBJICHHS.

Bynosa RFID-miTkn

[Tpuitmau, mepegaBay, aHTeHA 1 OJIOK mMam'siTi — 0oCch OCHOBHI YacTuHU RFID-MiTkwH.
Bce okpiM aHTEHM TMOMIMIAETHCS B KOPIYC MAaJIEHBKOI MIKPOCXEMH — 4ila, TOMY 3
BHTJISITY MOJKE 3JaTHCS 1[0 MIiTKa CKJIQIA€ThCS JIMIIE 3 MHOTOBUTKOBOM aHTECHH 1 vina. B
aKTUBHUX MITKaX € II€ OJHa 4YacTHHA JOKEpeNIo JKUBIICHHS, JiTiEBa Oarapeiika
HATPUKIIA/I.

Cama wmiTKa 3a3BMYail MICTUTh B COO1 aHTEHy, MpuiMay, nepeaaBay, 1 NaM'saTh s
30epiraHHs JaHuUX. EHepriio MiTka OTpUMY€E 3 paJioCUTHay aHTEHU 34HUTyBada abo Bij
BJIACHOTO JKEpeia KUBJICHHS, ICII OTPUMAaHHS 30BHIITHBOTO CUTHAIY, MITKa BIJIIOBIJA€



BJJACHUM CHUTHAJIOM, y SIKOMY MICTUTbCS N€BHA IAeHTUdIKaniiiHa 1Hopmania. Takum
gyiHOM RFID-MITKM — 11€ CBOTO pojly €TUKETKH, TUIbKH OUTBII PO3YMHI.
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IlepeBaru RFID-mitok nepen rpagiuaumu inenTudikaropamu

HITpux-Koa APYKYETHCA OJMH pa3 Ha CTajii BHPOOHWIITBA Ta YIIAKOBKH, a
iHpopmarlis Ha RFID-miTkn Moxe OyTH He TUIBKM MOBHICTIO 3MiHEHA, aje 1 JIOMOBHEHO.
MiITKu MOXYTh 3YMTYBaTUCSA BiIpa3y Y BEJIHMKIM KUIBKOCTI 3aBISKH MEXaHI3MY
AQHTUKOJI1311, YOT0 Ba)KKO JOCATTHU JIJIsl rpadiyHUX KOJIIB.

He3Baxkaroum Ha Te 110 MATPUYHI KOJAW 37aTHI BMIIIATH BIJHOCHO BEJWKI 0OCSTH
JAHUX, K1 iM MOTPIOHI BEJIMKI IUIONII JJIsI HAHECEHHS KOJIB, HANpPHKIai, 00 MTPUX-
kozoM 3amucatu 50 6aiT, 3HamoOuThCs apkymn ¢popmary A4, B Toit yac sk RFID-miTka 3
YoM IUIOMICI0 BChoro 1 KkBajgpaTHUM caHTUMETp JieTko BMicTUTh 1000 GaifT.

3amuc Ha MITKY JOCUThH IIBUIKHUH, a rpadiyHi KOAU MOTPIOHO CIOYATKy HAOUpPATH,
MOTIM JPYKYBAaTH 1 HAKJICIOBATH, Ta Iie i 30eperTu MUTICHICTh 300pakeHHS.

3 RFID-igenTudikaropamu Bce MpOCTilIe, AOCTAaTHHO Ha CTajii BHPOOHUIITBA
«IMIUTAaHTYBaTHW» MITKY B YIIaKOBKY (HE OOOB'S3KOBO 30BHi), IMOTIM OE3KOHTAKTHUM
criocoboM 3anucatH AaHi, 1 MiTka Oyjae BiuHoro (He MeHmie 1000000 B3aemo/tiii 3 aHTEHOIO
CKaHepa), MPUXOBAaHOI BCepeIMHI BUpOOY MITII1 HE CTpalIHi Hi Opy, Hi U,

Jlo Toro x JaHi 3amMcaHi Ha MITKY, IIIJIKOM a00 4YaCTKOBO, MOKHA TIPU HEOOX1THOCTI
3aXUCTUTH BiJl 3YMTyBaHHS a00 Mepe3anucy napoyieM — 1€ HaAIMHUI crocid 3aXUCTy Bin
niapo6ok. [lpu mpoMy 3unTyBaHHSA BiAOYBa€ThCA MpU OyNb-IKOMY IOJIOKEHHI MITKH B
30H1 Ji1 CKaHepa — 1€ 3py4Hilie HiK rpadiyHuil KoJ, SIKUW MOTPIOHO PIBHO MITHECTH 0
CKaHepa.

YacToTH B 32J1€2KHOCTI BiJ 00J1aCTi 3aCTOCYBAHHS



Tam ne mnorpiOHa BHCOKA WIBUAKICT 3YMTYBAHHS, HANPUKIAA IS KOHTPOJIO
aBTOMOOUTIB y pyci, BaroHiB Ha 3alli3HUII, B cHUCTeMax 300py BIAXOMIB —
BUKOPUCTOBYIOTh BUCOKI yacToTn 850-950 MI'nr 1 2,4-5 I'T'i. BucokouactoTHi ckaHepu
MOHTYIOThCSl Y BopoTa abo nuiar6aymu, a RFID-MiTka (TpaHcmoHiep) BCTaHOBIIOETHCA,
HaIMpUKiIaa, Ha JIOOOBOMY CKJIl aBTOMOOUIA. [lanbHICTH B3aeMOAIi MITKM 31 CKaHEpOM
CTaHOBHUTH Bl 4 10 8 MeTpiB, 110 CTBOPIOE CHPHUATIMBI YMOBH JI JIOACH, OCKLIBKU
3UYUTYBAJILHUHN IPUCTPIN PO3TAIIOBYETHCS 11032 MEXKAMHU 1X JOCSKHOCTI.

B nmanmit wac nyxe momyisipHUi cepeaHbodacToTHHi gianmason 10-15 MI'n. Bin
BUKOPHUCTOBYETHhCS B TPAHCIOPTHHUX 1 I1HIIMX aHAJOTIYHMX Mporpamax, jJe MOTpiOHO
poboTta 3 Tmepe3anucyBaHMMH KapTamu, CMapT-KapTamu 1 T. 1. barato HuHIIIHI cMapT-
KapTH npaiotoTh sk RFID-MiTku cepeIHbOXBUIILOBOTO /11alla30Hy.

Hianazon HU3pkux 9acTtoT 100-500 Kri nie Ha HeBenukid BifcTaHl MK CKaHEPOM 1
00'exktoM, He OubIe 50 cM, iHOA1 MeHmie 10 nuB.

Benuka antena KOMHeHcye HEBEJIMKY JAJIBbHICTh B3a€MOJ1i, MPOTE MEPEIIKOIN Bij
BHUCOKOBOJITHUX JIIHIM, KOMI'IOTEPIB 1 HAaBITh €HEPro30epiraloumx JamMI MOXKYThb
NEPEIIKOJUTH POOOTI CUCTEMHU. AJie BCEe OAHO y 0ararbox cHCTeMax YIpaBJIiHHS
JOCTYIOM (CKJIaJM, MPOXiAHI) HU3BKI YacTOTH ISl poOOTH 3 Oe3koHTakTHUMU RFID-
KapTaMu 3aCTOCOBYIOTbCA. KpiM TOro, HU3bKOYaCTOTHHH Jiana30H BUKOPUCTOBYETHCS IS
OCe3KOHTAKTHOI 1IeHTU(IKaIlT TBAPHUH 1 METAICBUX IIPEAMETIB, TAKUX HANPHUKJIIAJ K IMHBHI
KETH.

PanmiouactoTHa ineHTH]IKAISA

RFID (anra. Radio frequency identification) — pamiouactorHa inerTHdiKaris.

4

[IpocBiueHa HaCKpi3b HAKIIEKa HA TOBAp, KA MICTUTh PAIIOMITKY.

k
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Piznomanitai nacuBHi RFID Haninku Ta Bkinaaku 1 ineHTyadikaiii ToBapis B
MarasuHax.

EPC RFID-mitka, BHKOPHCTOBYEThCS B TOproBiii mepexi Wal-Mart

PaniouacToTHEe pO3MI3HABAHHS 3MIMCHIOETHCS 3a JIONMOMOTOI0 3aKpIMVICHUX 3a
00'€eKTOM CHELiaJIbHUX MITOK, 110 HECYTh LIeHTH(]IKaIliHy Ta iHIIYy 1HQopmaito. Llei
METO/]I BXKE€ CTaB OCHOBOIO MOOY0BU CYyYaCHUX O€3KOHTAKTHUX 1HHOOPMAIIIMHUX CHUCTEM, 1
Mae cTiiiky Ha3By RFID-texHosorti.
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Oco0MBOCTI TEXHOJIOTIT

. RFID-miTkam He mOTpiOEH KOHTAKT abo MpsiMa BUJIUMICTb, JaH1 3 MITKH MOKYTh
OyTH OTpHMMaH1 Ha BiJICTaHi.

. RFID-MiTKu YuTarOThCS MBUAKO 1 TOYHO, IO J03BOJISIE BUKOHYBATH BEIIUKY
KUIBKICTh CKaHYBaHb.

. RFID-miTk1 MOXHa BUKOPUCTOBYBATH HaBITh B arpECUBHUX CEPEIOBUIIIAX, YEPE3

Opyn, ¢papOy, nap, Boy, IulacTMacy, AEPEBUHY, a TAKOK BUKOPUCTOBYBATH
IMIUIAHTAIIIO B TLIO.

. [TacuBni RFID-MiTkH MatoTh (hakKTHYHO HEOOMEXKEHHMM TePMIH eKCIUTyaTallli,
MaloTh HU3bKY COO1BapTICTh.

. RFID-miTk1 MOXYTh HECTH BEJIUKY KUIBKICTh 1H(QOpMAIIii.

. RFID-MiTKH 7€TKO BIACTEXXHUTH Ha MOPIBHAHO HEBEIUKIN BiJicTaHl — MeTpo, odicH,
0aHKHU, Mara3uHu, 3yMUHKU.

. RFID-miTkn MOXYTh OyTH BUKOPUCTAHI1 SIK JIs1 YUTAHHS, TaK 1 JAJIs 3aITUCY

BEJIMKOro o0cary iHpopmarrii.

Inentudikarisa Tpancnopty Ha B'i311 Ta BUi3/1 3 3aKpUTOi TepuTopii. O/lHa aHTeHa IS
aKTHBAIIil paiOMITKH, 1HIIA JJI OTPUMaHHS 3aKOJIOBAHOTO CUTHATY. Y BHMIAAKY
BUSBIICHHS i1eHTH]IKaTOpa B 06231 JO3BOJICHUX — BOPOTA BiIKPUBAIOTHCS.

Icmopia RFID mimox

VY 1946 pomi JleB CepriitoBuu Tepmen Bunaiimos 1y Pagsacekoro Coro3y MIMATYHCHKHMA
MPUCTPIH, IKUN JO3BOJIUB HAKJIAAaTH ayAloiH(POpMaIlil0 HA BUMAJAKOBI PalOXBUIl. 3BYK
BHUKJIMKAB KOJMBaHHSA JladparMu, sKka TPOXH 3MiHIOBala (OpMYy PE30HATOPA, MOAYJIIOIOUH
B1IOUTY pafloyacTOTHY XBUJIIO. | X0ua mpucTpiid MpeCTaBIIsIB JUIIE TACUBHUN NlepeaBay
(T.3. <GKY4OK»), 1Iell BUHAX1]l 3apaxoBYIOTh 10 nepiux nonepeaHukis RFID-TexHonortii.
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TexHomnoris, HalOIMXKYa 10 JaHOI — CHCTEMa PO3Mi3HABAHHA «CBIM-UyKHi», BUHAKWIEHA
Opurtanusamu B 1939 poui. Bona akTMBHO 3acTOCOBYBajiacsi COO3HMKaMU i yac Jpyroi
CsiToBoi BiitHu, 1106 Bu3HauuTH, CBOIM 200 uyxkuM € 00'ekT B HeO1. [loai0H1 cucTtemu
JI0C1 BUKOPUCTOBYIOTHCSA SIK Y BIMCHKOBIH, Tak 1 B IUBUIbHIN aBiarlii. [lle oqHiero Bixowo y
BukopuctanHi RFID-texnonorii € podota ['api Crokmana (Harry Stockman) min Hazsoro
«Komymikariii 3a qormomororo Bigouroro curuany» (anri. «Communication by Means of
Reflected Power») (momosini IRE, cTop. 1196-1204, sxoBTens 1948). CTokmaH Bin3HAUaE,
10 «3Ha4H1 POOOTH 3 TOCIIKEHHS i po3poOKu Oynu 3po0JIeH1 10 TOro, SIK Oyiu
BUpIIIEH] OCHOBHI MPO0JIeMH B 3B'A3KY 3a JOMOMOI'OI0 BIIOUTOrO CUTHANY, a TAKOX J10
TOTO, sIK OyJIu 3HalIeH1 chepu 3aCTOCYBaHHS TaHOI TEXHOIOT1I.

[Tatent CIIA Mapio Kapaymio (Mario Cardullo) Ne 3,713,148 Bin 1973 («ITacuBHwmit
pazaionepeaanay 3 naM'sTTio»), OyB, 1o cyTi, npadatbkoM cyyacHoi RFID-TexHomorii.
Brniepiie nacuBHuii npucTpiit Ha BiiOUTIH eHeprii O0yB npoaemMoHncTpoBanuii B 1971 por
naji Helo-Mopka i iHIIMM MoTeHiHHIM TIOKYIIIAM K IPUCTpili 3 16 Gitamu nam'si s
cTAryBaHHsS MUTa Ha noporax. [larent Kapaynino nokpruBae BUKOpUCTaHHS Pa[lI0XBUIIb,
CBITJIA 1 3BYKY $IK 3aci0 nepenayi iHdopmariii.

OpurinansHuii 613Hec-11aH OyB npeAcTaBiaeHul iHBecTopaM B 1969 1uist BUKOpUCTaHHS Yy
ctepi TpancniopTy (imeHTHdIKAIlIA CAaMOX1THUX MAIllMH, aBTOMaTUYHA IJIATDKHA CUCTEMA
(cuctema CTSATryBaHHS MHUTA), €JEKTPOHHI HOMEPHI 3HAaKH, €JIEKTPOHHI TUIATKHI BIZIOMOCTI,
BOJIHHS MAaIlIH, MOHITOPUHT CTaHy TPAHCIIOPTHUX 3ac00iB), B OaHKIBCHKIii CripaBi
(eJIEKTPOHH1 KHUTH MEPEBIPOK, €IEKTPOHHI KPEAUTHI KapTKH), y cdepi 6e3rnexu
(mepcoHanpHa i1eHTUd KA, aBTOMAaTUYH1 BOPOTA, CIIOCTEPEKEHHS ) 1 B MEIUIIMHI
(imenTHdIKalis TAIli€HTa, 1ICTOP1i XBOPOOH).

[Tepma nemoncTpartis cydacHux RFID-uyuniB (Ha edekTi 3BOpOTHOTO PO3CiIFOBaHHS), 5K
NIaCHBHMX, TaK 1 aKTHBHUX, OyJa nmpoBeaeHa B Jlocmiguuibkiin JlabopaTopii Jloc Anamoca
(aura. Los Alamos Scientific Laboratory) 8 1973 porti. I[TopTaruBHa cuctema mpaiioBaa
Ha gacToTi 915 Mr11 i BukopuctoByBana 12 GITOBUX MITOK.

[Tepmmii matent, moB's3anuii BaacHe 3 Ha3Bo RFID, 6yB Bumanuii Yapnsiy YonToHy
(Charles Walton) 8 1983 pori (matent CIIIA 3a Ne 4,384,288).

Knacugirayis REID-mimox

Icaye nexinpka cocoOiB cuctemaru3ailii RFID-miToxk 1 cucrem:

. 32 poOOYO0I0 YaCTOTOIO;
. 3a JDKEPEJIOM KUBJICHHS,
. 32 TUIIOM I1aM'sITi.

3a mKepesioM KUBJIEHHSA

3a Tumnom jpkepena xxuBieHHs RFID-mitku qinstees Ha:

. [TacuBH1
. AKTHUBHI
. HamismacuBHi
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[TacuBH1

[TacuBni RFID-MiTKM HEe MatOTh BOY/IOBaHOIO JKepea eHeprii. ExexTpuunuii ctpym,
IO IHAYKYEThCS B AHTEHI €JIEKTPOMArHiTHUM CHUTHAJOM BIJ 34YUTyBada, 3a0e3neuye
JOCTAaTHIO TOTYXHICTh NIl pyHKIIOHYBaHHsS KpeMHieBoro CMOS-uyuna, po3MilieHoro B
MITL, 1 I€peiayl y BIANOBIAb CUTHATY.

Komepuiiini peanizaiii HuzbkoyacToTHUX RFID-miTok MoXkyTh OyTH BOyHOBaHi B
CTHKEp (HakjeiKy) a0o IMIUTAHTOBAHI MiJ LIKIPY.

Y 2006 Hitachi BuroroBwsia macuBHUN NpUCTpid, HaszBauuii M-Chip (mro-uwmm),
po3mipamu 0,15%0.15 MM (He BKJIIOYAOYM aHTEHY) 1 TOHIIE 3a marnepoBuit Juct (7.5 MKM).
Taxkoro piBHs iHTerpallii J03BOJIIE€ JOCATTH TEXHOJIOTIS «KpeMHii-Ha-130asaTopi» (SOI). Y-
Chip moxe nepenaBatu 128-6iToBuil yHIKAIBHUE iIeHTHU(IKAI[ITHUNA HOMEp, 3alTUCAHUI B
MIKpOCXeMY Ha eTari BUpoOHuITBA. llelt HOmMep He Moke OyTH 3MIHEHHH Hanali, 110
rapaHTye€ BHUCOKWUM pIBE€Hb JOCTOBIPHOCTI 1 O3HA4ae, IO e HoMmep Oyae >KOPCTKO
npuB'si3aHui  (acorfiiioBaHui) 3 THUM O0'€KTOM, JI0 SIKOrO MNPHEIHYEThCS ab0 B SKUM
BOynoByeThes mer umm. WU-Chip Big Hitachi mae tunoswuit paniyc 3untyBanus 30 cm (1
¢byr). ¥V moromy 2007 poky Hitachi npencraBuna RFID-nmpuctpiii, mo mae po3mipu
0,05%0,05 MM, 1 3aBTOBIIIKH, JOCTATHLOO JIJIsi BOYJIOBYBaHHSI B JIUCT Tarepy.

VY Ham yac ocHoBHa mpobiema RFID-mpuctpoiB mossrae B ToMy, MO JJs HUX
noTpiOHA 30BHIIIHS aHTEHA, sIKa 32 pO3MIpaMU MEPEeBEPIIYE YU y HaKpamomy pas3i B 80
pasiB. Haiimenma Baptictb RFID-MiTOK, sIKi cTamu cTaHIapTOM IS TaKMX KOMIIAHIM, SK
Wal-Mart, DOD, Target, Tesco y Benukiit bpuranii i Metro AG B HimeuunHi, CTaHOBUTH
npubnm3Ho 5 1enrtiB 3a mitky dipmu SmartCode. JIo Toro sk, depe3 pO3KHI PO3MIpiB
aHTEH, 1 MITKM MarOTh PI3HI PO3MIPH — BIJ MOIITOBOI MapKu 10 JIMCTIBKU. Ha mpakTuiri
MaKCHUMaJIbHa AUCTAHIlIS 3YUTYBaHHS MMACHBHUX MITOK BapiroeThbes Big 10 cM (4 mroiimiB)
(3rimmo 3i craugaptom 1SO 14443) no nexinbkox metpis (ctanmaptu EPC 1 ISO 18000-6),
3QJIE)KHO BiJ] BUOpaHOi YacTOTH 1 Po3MIpiB aHTeHH. B JHeskux BUNAIKaxX aHTEHA MOXKE
OyTH BUTOTOBJICHA JIPYKAPCHKUM CIIOCOOOM.

Bupo6uuui nporiecu Big Alien Technology min massoro Fluidic Self Assembly, Bix
SmartCode — Flexible Area Synchronized Transfer (FAST) i Big Symbol Technologies
PICA nampamieHi Ha mojaibliie 3MEHIICHHS BapTOCTI MITOK 3a PaXyHOK 3aCTOCYBaHHS
MacoBoro mapaiensHoro BupoOHuiTBa. Alien Technology B Ham yac BHKOPHUCTOBYE
mpouecn FSA i HiSam nns BurortoeimenHs Mitok, Toai sk PICA mpormec Bim Symbol
Technologies 3naxomuthes mmie Ha cranii po3podku. IIpomec FSA no3Boiisse MPOBOAMTH
noHay 2 mineiionn IC mmactun B roguny, a PICA nponec — nonaa 70 MiTesSp/iB MIiTOK B
pik (SKIIO HWOTO JOMpaIoroTh). Y MHUX TexHIYHUX mporecax [C mpueaHyrOTbCS 10
IUTACTHH MITOK, SIKi y CBOIO UEpry NPHUEIHYIOTHCA 0 aHTEH, YTBOPIOIOYM TOTOBHMA YHII.
ITpueanannas IC no mmacTuH 1 Hagaml IJIACTHH JO aHTEH — IPOCTOPOBO HAWUYTIMBIIII
€JIEMEHTH TIpolecy BUpoOHUIITBA. Lle o3Hauae, mo npu 3MeHmeHHi po3mipiB IC MoHTax
(aarn. Pick and place) crane wHaiimopokuoro omeparliero. AJbTCpHATHBHI METOJIH
BUpOOHMITBA, Taki sk FSA i HiSam, MoXyTh 3Ha4HO 3MEHIMUTH COOIBApPTICTH MITOK.
Cranmaprusanis BupoOHunTa (anra. Industry benchmarks) mpuseme no momanbmioro
MaJ{IHHS [[1H HA MITKHU [IPU iXHBOMY HIUPOKOMACIITA0HOMY BIIPOBAKEHHI.
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HekpeMHi€B1 MITKM BUTOTOBJISIFOTHCS 3 MOJIMEPHUX HaMIBIPOBIAHMKIB. B Ham yac
iXHBOIO PO3POOKOI0 3alMalOThCS JEKUIbKa KOMIIaHIM B ychoMy CBITI. MITKH, IO
BUTOTOBJISIIOTHCS B JJAOOPATOPHUX yMOBax 1 MpaloloTh Ha yacTtoTax 13.56 Mru. Oymnu
npoaemonctpoBani B 2005 pomi kommanismu POLYIC (Himeuuwna) 1 Philips
(Tomnangis). Y npoMUCIOBUX yMOBaX MOJIIMEPHI MITKM BUTOTOBJISITUMYTHCS METOJ0M
MPOKATHOT'O JPYKY (TEXHOJIOTiS Haraaye APYK *KYpHaTIB 1 ra3eT), BHACIIIOK YOTO BOHU
OynyTh nemieBli, HiX MITKA Ha ocHOBI IC. Ile MoXke 3aKiHUYUTBCSI TUM, 1O JIJIs1 OUTBIIOCTI
cdep 3acToCyBaHHS MITKH MOYHYTh APYKYBAaTU TaK caMo MPOCTO, AK 1 IITPUX-KOJIU, 1 BOHU
CTaHYTh TAKHUMH K JCIIECBUMHU.

[lacuBni wmitku YBY (ynpTpaBucokodacToTHi geunuMmerpoBi  xBuii) 1 HBY
(HaJIBUCOKOYACTOTHI CAHTUMETPOBI 1 MiTiMeTpoBi xBuii) Aiana3oniB (860960 MI'm i 2,4-
2,5 I'T'm) mepenaroTh CUrHaI METOJOM MOJYJISIIIT BIIOUTOTO CUTHAIY YacTOTH, 11O HECe
(anrn. Backscattering Modulation momyssitisi 3BOpOTHOTO PO3CisiHHS). AHTEHA 3UMTyBava
BUIIPOMIHIOE CHTHAJ YacTOTH, IO Hece, 1 mpuiMae BIAOMTHM Bil MITKM MOAYJIbOBaHUMN
curHan. IlacuBui wmitku BY gianazony mnepefaroTh CUTHAI METOAOM  MOAYJISLIL
HaBaHTAKEHHS CHrHalmy dactotd, mo Hece (aura. Load Modulation momyssiiis
HaBaHTaxeHHs1). KoxkHa miTka mae ineHTudikaniinuii Homep. IlacuBHI MITKM MOXYTb
MICTUTH Tiepe3anucyBaHy He3alexHy mam'stb EEPROM-tumy. JlanpHIiCTh aii MITOK
ctanoBuTh 1—200 cm (BU-MITKH) 1 1-10 metpis (YBY 1 HBU-miTkn).

AKTHUBHI

AxTtuBHI RFID-MiTKH BOJIOJIIOTH BJIACHUM JKEPEJIOM >KUBJICHHS 1 HE 3ajieXaTh Bi
eHeprii 34MTyBaya, YHACI1JIOK YOTO BOHU YUTAIOThCS Ha JalbHIN BiJCTaHi, MAalOTh BEJIMKI
po3Mipu 1 MOXYTh OYTH OCHAIIEHI JIOJAaTKOBOKO eJeKTpoHikoro. [Ipore, Taki MiTKu
HaWIO0pOXKYl, a y OaTapelt oOMexkeHui yac poOOTH. AKTHBHI MITKH B OUTBIIIOCTI BUIAIKIB
HaIAHIN (HampHUKIa, 3M1IMCHIOITh MEHINY KITBKICTh MOMMJIOK), HK TACHUBHI, 3aBISIKU
0cOONMBIM cecii 3B'\I3KY MK MITKOK 1 MPUCTPOEM 3YNTYBaHHSI. AKTHBHI MITKH,
BOJIOJIIFOYM BJIACHUM JDKEPETIOM JKHMBIICHHS, TAKOX MOXKYTh T€HEPYBATH BUXITHUN CHTHA
OUTBIIIOrO pIBHS, HDK IACHBHI, JO3BOJISIOYM 3aCTOCOBYBATH iX B arpeCUBHIIIMX IS
PaiodacTOTHOTO CHUTHAIY CEpeOBHINAX: BOJI (BKIIOYAIOYM JIIOJEH 1 TBapWH, sKI B
OCHOBHOMY CKJIQJIalOThCSl 3 BOJM), MeTanax (KopaOenbHI KOHTeHHepH, aBTOMOOLI), aJis
BEJIMKUX BiJICTaHEH HA MOBITPl. BUIBIIICT aKTUBHUX MITOK JO3BOJISIOTH MEPEIaTH CUTHAI
Ha BIJICTaH1 B COTHI METPiB MpHU TPUBAIIOCTI KUTTS Oarapei skusnenns 10 10 pokis. Jleski
RFID-miTkn maroTh BOY/IOBaHI CEHCOpPHW, HAMPUKIAM, [JII MOHITOPUHTY TeMIEpaTypu
TOBApiB, K1 MIBUIKO MCYIOTHCS. [HINN THITM CEHCOPIB B CYKYMHOCTI 3 aKTUBHUMHU MITKaMH
MOXXYTh 3aCTOCOBYBATHCS JIJI1 BUMIPIOBAHHSI BOJIOTOCTI, peecTpallii momToBxXiB/BiOparii,
CBiTJa, pajiallii, TeMnepaTypH i ra3iB B atMmocdepi (HampuKiIaa, eTuieHy).

AKTHBHI MITKH 3a3BH4Yail MarOTh Habararo Outbmui paaiyc 3untyBanus (10 300 m) 1
oOcsr mam'siTi, HK IMacHBHI, 1 31aTHI 30epiratu OLIbINK 00csT iH(OpMAIIii 1T BiAIIPaBKU
npuitmMadyeM. B manwii yac, akTuBHI MITKH pOOJISATH pO3MipaMu He OUTbIIE 3BHYANHOT
MUTIOJI 1 MPOAAIOTH 32 IIHOK B JEKUIbKa J101apiB.

HaniBnacusHi

HamniBnacupai RFID-mMiTKH, TakoX iX Ha3WBalOTh HAIMIBAKTUBHUMH, TYKE CXO0XK1 Ha
MacUBHI MITKH, aJie OCHAIIIEH1 OaTapeero, sika 3a0e31euye uni eHeproxXxuBiaeHHsIM. [Ipu
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bOMY JTAJbHICTh Al1i HUX MITOK 3aJ€XKHUTh TUIbKH BIJ] YyTJIMBOCTI MpUiiMaya 34uTyBaya 1
BOHHU MOKYTh (DYHKIIIOHYBaTH Ha OUIBIIIN BIACTAHI 13 KpalIUMHU XapaKTEPUCTUKAMH.

3a TMIIOM BUKOPHCTOBYBAHOI IaM'AITi

3a tunom BukopuctoByBaHoi nam'siti RFID-miTku quistees Ha:

. RO (auri. Read Only) naHi 3anmucyroThCs TUIBKH OJMH pa3, Bifpasy mpH
BUTOTOBJIEHHI. Taki MITKM NPUAATHI TUIbKK A iaeHTudikamnii. Hisky HOBY
1HGOpPMAaIIiO B HUX 3aMUCATH HE MOKHA, 1 IX TPAKTUYHO HEMOXJIMBO MiIPOOIISATH.

. WORM (anrn. Write Once Read Many) okpiM yHikansHOTO ifeHTH(IKaTOpa TaKi
MITKH MICTSTh OJIOK OJIHOPA30BO 3aMMCYBaHO1 aM'sT1, IKY HaJjall MOXHa O0arato pasis
YHUTATH.

. RW (aurn. Read and Write) taki MiTku MICTSITh iieHTH(IKATOpP 1 OIOK mam'sTi Jyist
yuTaHHs/3anucy iHpopmairii. JlaHi B HUX MOXKYTb OyTH Tiepe3anucaHi 06araTopa3ono.

3uumyeaui

[Ipunanu, siKi YMTAIOTH 1HPOPMAIIIIO 3 MITOK 1 3aTUCYIOTh B HUX AaHi. Lli mpuctpoi
MOKYTh OYTH MOCTINHO MIAKIIOYEHUMH 10 00JIIKOBOI CUCTEMHU, a00 MpalloBaTH
ABTOHOMHO. 3QJIE)KHO BiJl YaCTOTHOTO Jliaria30Hy MITKH, JUCTAHIlIA CTIMKOTO 3YUTYBaHHS 1
3anucy AaHUX Moxe OyTHu pi3Ha. PO3pi3HIOTH cTalllOHApHI Ta MOOUIbHI.

CraunionapHi

CrarioHapHi 39UTyBadi KPIIUIATHECS HEPYXOMO Ha CTiHAX, IBEPSIX, PYXOMHUX CKIIAICHKUX
npucTposix (mTabensTopax, HaBaHTaKyBavax). BOHW MOXyTh OyTH BUKOHAHI y BHTJISIAI
3aMKa, BMOHTOBAHI B CTUT 200 3aKpiIljieH1 MOPs/l 3 KOHBEEPOM Ha MUIAXY MPOXOKEHHS
BUPOOIB.

B nopiBHSHHI 3 MOOUTFHUMH, 3YMTYBa4i TAKOTO THIY 3a3BUYail MAIOTh OLIBIIY 30HY
YUTAHHS Ta MOTYXHICTb, 1 37JaTHI OAHOYACHO OOPOOJIATH 3HAYHUH MOTIK iH(OpMaIIii.
CrarionapHi 34MTyBadi Ha BAPOOHMIITBI IHTETPYIOTHCS B iHPOPMAIlIHHY CUCTEMY 110
JT03BOJISIE TTOETAITHO (DIKCYBATH MEPEMIIIICHHS MapKOBaHUX 00'€EKTIB B peajIbHOMY Yaci,
a00 imeHTH(IKyBaTH MOJOKEHHS MIYEHHX MTPEJAMETIB B IPOCTOPI.

MooiabHi

BomnoaitoTh MOpiBHSHO MEHIIIOIO ABHICTIO JIii 1 4aCTO HE MAIOTh IMTOCTIMHOTO 3B'SI3KY 3
MIPOrPAMOI0 KOHTPOITIO 1 0071iKy. M0O1IBHI 3UMTyBaui MalOTh BHYTPIIITHIO MTaM'ATh, B SIKY
3aMHUCYIOTHCS JIaH1 3 MPOYUTAHUX MITOK (TTOTIM ITf0 1H(POPMAITiF0 MOKHA CHHXPOHI3yBaTH 3
CUCTEMOIO O0JIIKY) 1, SIK 1 CTAI[IOHAPHI 3YMTYBadl, 3/1aTHI 3aMMCYBAaTH JIaHi B MITKY
(mampukian, iHGOpMAIIito PO MPOBEACHUI KOHTPOI).

OcnosHi nepesacu RFID-mexnonoeii

. 111 RFID He moTpiOHMM KOHTAKT abo MpsiMa BUAUMICTS;
. RFID-MiTKH YATarOTHCS MBUAKO 1 TOYHO (HaOmmkarouuch 10 100%-oi
imeHTrdikaiii);


https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0

. RFID moxe BUKOpHCTOBYBAaTHCS HABITh B arpeCUBHUX cepefoBuinax, a RFID-mitku
MOXYTh YMTATUCS uepe3 Opyn, GapOy, map, Boay, IIacTMacy, J1€pEBUHY;
nacuBH1 RFID-miTkn MaroTh (pakTHUHO HEOOMEKEHUI TEPMIH eKCILTyaTallii;

. RFID-miTkH HeCyTh BEIUKY KUIBKICTh 1H(pOpMALii 1 MOKYTh OyTH
IHTEJNEKTyaJIbHUMH;
. RFID-miTkn MOXYTh OyTH HE TUIbKHU AJI1 YUTAHHS, ajle 13 3aMucoM iHpopMallii;

Heoonixu ma kxpumuxa RFID-mexnonoeaii

. B nesikux Bumaakax MiTKU HE JIEAKTUBYIOTHCS MTOBHICTIO, € MOXJIMBICTD
MIOBTOPHOT'O CIIPaIlbOBYBAaHHS

. MiTky MO>XKHA BUSIBUTH Ha TOBapi 1 B 0araTboX BUMaAKax MOMIKOAUTH a00 BiIIpBaTH

. 3 oAy Ha JIETKY MOXJIMBICTh MACKYBaHHS, MOXKYTh BUKOPUCTOBYBATUCH JIJISI
MIMUTYHCTBA 0€3 3roJIU BJIACHUKA TOBAPY

. VY BUMaAKy OIJIaTH TOBApY KapTKOI 0aHKY TEXHIYHO 3aTHIIAETHCS MOXKIIUBICTh
acoIliFOBaHHS IMEH1 BJIACHUKA 3 TOBAPOM

. B iHauBinyansHUX BUIMAJKaX KaTeropuvHA BiIMOBA BiJ] IMIUIAHTAIIIi 3 OIJISIAY Ha
CTpax BTPATH MPUBATHOCTI 1HIUBIIOM

. TexHiuHO MOKJIMBO 30MpaTH MPUBATHY 1H(OPMAILIO - HAI[IOHAIBHICTH Ta 1HIII JIaH1
3 MacHopTiB, KYIUICHY JIITepaTypy 1 I.T.

. RFID-MiTKH BIZHOCHO JIETKO BBECTH B OMaHYy. /{7151 11bOro HEOOXIHO 00 MITKa

IpOMIIIIa B pajiycl A1i HECAHKIIIHOBAHOTO 3UMTYBay4a, 4acTO MOOUTBLHOTO, KU
30eperxe iHpopMmarlito 3 MiTku y cebde. TTicis 11boro 10cTaTHLO MPUNUTH IO TOUKH
JOCTYITY 1 MPOTPAHCIIFOBATH 3YUTaHy 1H(POpMAITit0 CHCTEMI 32 JTOTIOMOT'0OF0
CIEIIaJIbHOTO TPAHCIISATOpA. Y CKIIQIHIOE CUTYAIlII0 1 Te, 1[0 Y BUTOTOBJICHHI
TPaHCIISITOPA HE BUHUKAE HISKUX CKJIAIHOCTEH 1 HOTO CXEMU € ITUPOKO
PO3IOBCIOKEH1 B Mepeski IHTepHeT.

3acmocosysannsa RFID cucmem

Buxopucranns kiincu B Byci s ineHTU(IKAIlli TBApUH B TOCMIOAAPCTBaX Ta hepmax

RFID-cucTemu 3acTOCOBYIOTHCSI B PI3HOMAHITHUX BUIIAJKaX, KOJIH MOTPIOCH
OTIEpAaTUBHUI 1 TOYHUI KOHTPOJIb, BIICTEKEHHS 1 ypaXyBaHHS YACICHHUX MEPEMIIIEHb
pi3HOMaHITHUX 00'eKTiB. THUMOBI 3acTOCYBaHHS:

. CICKTPOHHU KOHTPOJIb 32 JIOCTYIIOM 1 IEPEMIIICHHSIMU ITePCOHATy Ha TEPUTOPIi
TIITPHUEMCTB,;

KEepyBaHHSI BUPOOHHUIITBOM, TOBAPHUMH 1 MUTHUMH CKJIaJlaMH (OCOOIMBO 3HAYHUMHU ),
Mara3uHaMH, BHJIA4Y€lO 1 IEPEMIIIEHHSIM TOBapiB 1 MaTepiaIbHUX I[IHHOCTEH;

. aBTOMATUYHUM 301p AaHUX 1 TpU HEOOXITHOCT1 HApaXyBaHHS OIUIATH HA
3aI3HUIAX, INIATHUX aBTOMOOUTFHUX JOPOTaX, Ha BAHTAXXHUX CTAHIIIAX 1 TEpMIHAJIAX;
. KOHTpPOJIb, ITUIAHYBAHHS 1 KEPYBaHHS PYXOM, IHTEHCUBHICTIO rpadika i BUOOpOM

ONTUMAJIbHUX MAapUIPYTIB;


https://uk.wikipedia.org/wiki/%D0%86%D0%B4%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D1%96%D0%BA%D0%B0%D1%86%D1%96%D1%8F_%D1%82%D0%B2%D0%B0%D1%80%D0%B8%D0%BD

. IpOMaJICbKUI TPAaHCHOPT — KEPYBaHHS PyXOM, OIlIaTa Ipoi3ay W onTHUMI3allis
MacaKUPOMOTOKIB;

. CUCTEMHU E€JIEKTPOHHHUX IUIATEXKIB JIJIs1 yC1X BUJIIB TPAHCIIOPTY, BKIIOYAIOUH
Oprasizaliio IIaTHUX AOPIr, aBTOMATUYHUM 301p MJIaTH 3a IPOi3J 1 TPAH3UT, IJIATHI
ABTOCTOSIHKHU;

. 3a0e3nedeHHs 0e3neku (y KOMIUIEKC] 3 IHIIUMU TEXHIYHUMHU 3aco0aMu ayAio- 1
BUJICOKOHTPOJTIO).

3aXMCT 1 CUTHAJI3allisl Ha TPAaHCIIOPTHUX 3ac00ax.
. MOKpaInieHHs 00Ky i pyXy MaTepiajiB y CUCTEMI JOTICTUKHU, 30KpeMa Ha CKIajIax.

Ipunyun po6omu RFID cucmem

Cucrema CKJIaIat0ThCA 3 TPHOX OCHOBHUX KOMITOHEHTIB:

. 3unTyBaya "pigepa",
. TpaHCIoHAepa (Tak 3BaHOI0 "MiTKOO" a0 "Terom™, Bij aHri. tag)
. KOMIT'FOTEPHOT CUCTEMH OIpAIlIOBaHHS JaHUX

3ynTyBa4 Ma€ MpUHMaIbHO-TIEPEIaBAIbHUN MPUCTPIH - BIH MOCHJIAE CUTHAJ J0 MITKH Ta
npuiiMae BIAMOBIIHUIM cUTHAMN BiJ MITKH. Mikporpoliecop (MTacuBHOT MITKH), SIKMI BiAae
CUTHAJI )KUBUTBHCS 32 PaXyHOK IHAYKIIHHOTO CTPYMY 3 KOTYIIKUA a00 aHTEHHU, B SKIi
BUPOOJIIETHCS CTPYM, KOJIM MITKa TIPOXOJAUTH Yepe3 eJIeKTpOMarHitue moje. MiTku
MOKYTh MaTH OUTBII CKJIAJHY pealli3allilo 3 MIKPOIIPOILIECOPOM, IO MEPEBIPsE 1 AEKOIYE
JlaHi, a He MPOCTO BIAMOBIAE 1MeHTU(]IKATOPOM, a TAKOXK IMaM'siTh, 10 30epirae naHi s
HACTYIHOT IIepeaayi, sSKIIo I1e He0OX1IHO.

OCHOBH1 KOMIIOHEHTH TeTra — IHTETpaJIbHA CXeMa, [0 KEPYE 3B'A3KOM 13 3UUTYBAUEM 1
anTeHa. Yun mae nam'sath, 1mo 0epexe iaeHTudikamiitauii kox ado iHmI gaHi. Ter BUSBIsAE
CUTHAJI BiJ pUepa 1 MOYMHAE MepeaBaT AaHl, 30epekeHi B ioro maM'sati, 00epHEHO B
3YUTYBaY.

Hemae Hisikoi moTpeOu B KOHTAKTI 00 MPSMOT BUTUMOCTI MK 39YUTYyBa4eM 1 MITKOIO,
OCKLTBKU PaJIOCUTHA JIETKO IPOHUKAE Yepe3 HeMeTaaeBi MaTtepiany. Takium 9YMHOM, TErH
HaBITh MOXYTh OYTH CXOBaHi ycepeauHi TuX 00'€KTiB, IO MiJIATal0Th i1eHTU(IKAIIi].

Tanysi 3acmocysanns RFID cucmemu

["any3p 3acTocyBaHHS CUCTEMH BU3HAYaeTheA il 4yactoToro. RFID-cuctemu auisiteed Ha:

1. BucokouactotHi (850-950 Mhz i 2.4-5 Ghz), mo BUKOPUCTOBYIOTECS TaMm, Jie
moTpiOHA BEJMKA BIJICTaHb 1 BUCOKA MIBUAKICTh 3UMTYBaHHS, HAPUKIIA] KOHTPOIb
3QJII3HUYHUX BaroHiB, aBTOMOO1TIB, cucTeMu 300py BiixoaiB. Hanpuknan, punepu
BCTaHOBJIIOIOTH Ha MIIardaymax, a TpaHCIIOHJIEP 3aKPIMTIOETHCS HAa BITPOBOMY ab0
O1YHOMY CKJI1 aBTOMOOUIS. Benuka qanbHICTh Ji1 1a€ MOKIIMBICTH O€3MEUYHOL
YCTAHOBKH PUAEPIB 1032 MEKAMU JOCSIAKHOCTI JHOJICH.

2. IMpomixwni yactotn (L0MHz—15MHz) — Ttam, ae nmoBuHHI OyTH IepeiaHi BEIHKi
KUTBKOCT1 JAHUX.



https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D1%96%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BB%D0%B0%D0%B4
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D0%BD%D0%B4%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%B3
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9_%D1%81%D1%82%D1%80%D1%83%D0%BC
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BC%27%D1%8F%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A7%D0%B8%D0%BF
https://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BC%D0%B5%D1%82%D0%B0%D0%BB
https://uk.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D1%85%D0%BE%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%A8%D0%BB%D0%B0%D0%B3%D0%B1%D0%B0%D1%83%D0%BC
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D1%96%D0%BB%D1%8C

3. HuzpkouactotHi (100-500 Khz). BUKOpHUCTOBYIOTECS TaMm, Jie IPHITYCTUMO
HEBEJIMYKa B1JICTaHb MK 00'€KTOM 1 piiepoM. 3BUYaiiHa BIACTaHb 3UYUTYBaHHS
ctaHoBUTh 0,5 MeTpa, a AJisl TeTriB, YMOHTOBAHUX Y MAJICHbK1 «KHOTIOUKUY,
JAIbHICTh YATAHHS, SIK IPaBUIIO, e MeHIiie — onu3bko 0,1 meTpa. Benuka antena
pizepa Moxke SIKOIOCh MIpOI0 KOMIIEHCYBATH TAaKy JaJbHICTh J1i HEBETUYKOTO Tera,
ajie BUIIPOMIHIOBAHHSI BUCOKOBOJIbTHUX JIIH1M, MOTOPIB, KOMI'FOTEPIB, JaMII 1 T.1.,
3aBaXkae ii poOOTI. BUIBIIICTE CUCTEM KEpyBaHHS JOCTYIIOM, O€3KOHTaKTHI KapTKH,
KEepyBaHHS CKJIaJlaMH 1 BUPOOHUIITBOM BUKOPHUCTOBYE HU3BKY YACTOTY.



https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80

4. CucremMa no3MUiOHYBAHHSA B peskuMi peanbHoro yacy RTLS

RTLS (cxop. Bin anrn. Real-time Locating Systems - cucreMa MO3HUI[IOHYBaHHS B
peXuUMi peaqbHOTO 4Yacy) - aBTOMAaTH30BaHa CHUCTEMa, 10 3ale3neuye ineHTUudikalio,
BU3HAYEHHSI KOOPJMHAT, BIIOOpaXKEHHS HA IJIaHI MICIIE3HAXOKEHHSI KOHTPOIHOBAHHUX
00'eKTIB B MeXaxX TEpUTOpli, OXOIUIeHIH HeoOXinHow iHpacTpykTyporo. RTLS
Hakonuuye, oOpobsisie 1 30epirae 1HPOpMAIIII0 PO MICIE3HAXOKEHHS 1 MEePEeMIIIEHHAX
JOJeH, MNpeaMeTiB, MOOUIBHUX MEXaHI3MIB 1 TpPAaHCHOPTHUX 3aco0iB 3 METOM0
MOHITOPUHTY TEXHOJOTTYHMX 1 OI3HEC-MPOIECiB, CUTHATI3AIi MPO BIAXWICHHS BiJ
pErjlaMeHTIB, a TaK0XX 3 METOI PETPOCHEKTUBHOTO aHaMi3y THUX YM IHIIMX MHPOLECIB 1
CUTYyaIli}.

OCHOBHI XapaKTepUCTUKH
Jlo ocHoBHUX XapakTepucTuk RTLS mMokHa BiHecTH:

TOYHICTP TMO3MIIIOHYBAaHHS - TOYHICTh BH3HAYCHHS KOOpPAMHAT OO0'€KTy, IO
KOHTpOItOeThCA. st pizHux texHosorii RTLS xapakrepHa TOYHICTH MO3WIIOHYBaHHS
CTaHOBHUTH BiJ JEKUIbKOX JecsATKiB MeTpiB (s WIFI) 10 aekinbKoX caHTHMETpPIiB (Jjs
yJIBTPa3BYKOBHX).

JIOCTOBIPHICTbH MO3UIIIOHYBAHHS - B PEAIbHUX YMOBaX TOYHICTh MO3UIIIOHYBaHHS B
3HAYHIN Mipi 3aJI€KUTh BiJ] BIUIUBY MEPEIIKO/] 1 0araTompoMEeHEBOI0 3aracanHs (BiIOUTHX
CUTHAJIB), TOMY TOBOPSYM TNPO TOYHICTh To3uilionyBaHHs RTLS 3a3Buuaili BKa3yoTh 1
BIPOTIIHY XapaKTEPUCTUKY JIOCTOBIPHOCTI. Hampukiana, «TOYHICTH IMO3UITIOHYBaHHS 1
MeTp 3 1octoBipHICTIO 90%», ToOTO TOUuHICTh Oy/e 3abe3neuyBatrcs B 90% BUMiprOBaHb.

[lepioguyHICTh ONMWTYBaHHA - IS 3a0€3MEUeHHS IO3UIIIOHYBAaHHA B PEXKUMI
peaJpHOTO 4Yacy MPOMDKOK Yacy MDK BUMIpaMU TOBHHEH OYyTH TakuM, 100 O0'€KT,
PYXalouuCh 3 XapaKTEpHOIO [JIi HHOTO IIBUIKICTIO, BCTUTAaB MPOXOJIUTH BIJCTaHb HE
OUTBIII  MTOJBOEHOIO TOYHOCTI To3WIliOHyBaHHsA. Hampukmnaxa, mo6 3abe3neynTu
MO3UIIIOHYBaHHS B PEaJIbHOMY Yaci 3 TOYHICTIO OJIMH METP JIFOJWHU, III0 MAa€ XapaKTepHY
MIBUJKICTH TiepecyBaHHs 1,5 meTpa B cekyHay (5,4 kM / rox), Bumipu Tpeba MPOBOAWTH 3
MEPIOINYHICTIO HE MEHIIe OAHOro pasy kKoxkHi 1,3 cexynau. lle mo3Bomse OymyBatu
JIOCUTh TOYHI JIJISl MPAKTUYHUX IUIEH TpaeKTopii pyXy 00'€kTa HaBiTh MPU PI3KUX 3MIHAX
IIBUIKOCTI Ta HAMPSMKY PYXY.

BasxinBe 3HAYE€HHSI MAIOTh TAKOXK:

HAJIIHHICTD 1 )KUBYUICTh (31aTHICTH CAMOBITHOBIIOBATHUCS IPU BUXO/II 3 JIaay Oy/ib-
SKOTO BY3JIa);

MaJii rabapuTH 1 Bara, a TaKOX HU3bKE €HEPrOCTIOKMBAHHS MITOK (3 METOIO
E€KOHOMIi 3apsily aKyMyJISITOPIB).

o ckaany 6iabmocti TuniB RTLS 3a3Bu4aii BXOAATH:

AxtuBHa mMiTka RTLS - pagioenekTpoHHUI TPUCTPIH, SKi MPUKPITUTIOIOTHCS 10
KOHTPOJLOBAHUX 00'€KTIB 1 B3a€EMOJIIOTH 31 3untyBadamu RTLS. 3untyBadi oTpuMyioTh



CUTHAJI B1Jl aKTUBHUX MITOK 1 BUPILIYIOUM TPIaHTYJSLINAHY 3a7a4y BU3HAYAIOTh
KOOpAWHATHU 00'€KTa.

[appactpykrypa RTLS - 6a3oBi cranuii o0najgHaHHs 3a0e3neuye penepHi TOUKH 3
(p1KCOBaHMMM KOOPAMHATAMH, O0'€THAHUX MEPEXKEI0 Mepelayl JaHuX 1 B JESIKUX THIAxX
RTLS wmepexero cunxponizaiii. bazoBa cranuia (BC) - mpucTpiil, sikuii B3aeMojie 3
MITKaMU B MPOIECI BU3HAYEHHSI KOOPJMHAT OCTaHHIX. ba3oBi cTaHIii MaloTh (PikcoBaHI
KOOpAWHATH, W00 SKUX BHU3HAYAIOThCS KOOpPAMHATH MITOK. ba3oBi craHmii
PO3TAIIOBYIOThCS Tak, 100 B Oyab-sKill TOYLl KOHTPOJBOBAHOI TEPUTOPIi MITKa Morja
«0aunTH» MIHIMYM TpU 0a30B1 CTAHIII.

CepBepHe mnporpamHe 3a0e3ledeHHs - IMporpaMHe 3a0e3NeueHHd, 110 3a0e3rnedye
yIpaBJiHHSI TPOLECOM BHUMIPIOBaHb, PO3pPaXyHOK KoOpAHHAT 0O0'eKTiB, 0OpoOKy Ta
HAKONUYECHHS JaHUX.

MeToau mo3MiOHYBAHHS
Mirtku B RTLS no3uiionyroThest 110,10 0a30BUX CTaHIIN 3 BITOMUMH KOOPIMHATAMU.
Koopannatu 064nCIIOIOTHCS 32 TIOTIOMOTORO:

TpUJIaTEepaIy - 00UUCIEHHS KOOPJIMHAT 3a pe3yJIbTaTaMi BUMIPIOBaHHS BiJICTaH1 Bil
MITKH 110 TphoX BC,

MyJIbTiIaTeparlil (TaKoX BIIOMOT SIK TiepOoIiuHe MO3UIIOHYBaHHS) - O0YMCIICHHS
KOOPJIMHAT 3a pe3ybTaTaMH BUMIPIOBAHHS BiJICTaHEH BiJl MITKH 70 TphoX a0 Oinbiie bC

TPIaHTYJIAILIT - OOYHCIIEHHS KOOPJIMHAT IIJIIXOM BUMIPIOBaHHS KYTiB HAINPSMKY BiJl
MITKH 10 Tpox bC.

JIns miaBUINEHHS TOYHOCTI 1 JIOCTOBIPHOCTI TMO3UINIOHYBAaHHS BHUKOPHCTOBYIOTHCS
CKJIaJIHI aJTOPUTMH, IO BPaXOBYIOTh HASIBHICTH IEPEIIKOJ], OOMEXyBauiB pyxy (CTiH,
Oap'epiB), aTTPAKTOPOB (3pYYHHUX, HAJAAIOTh HAWMEHIIHMHA OMIp NUISIXIB), TAKOXK B MITKH
MOKe OyTH IHTeTpOBaHa iHepIliadbHa CHCTeMa HaBiraiii.

CyTb npouecy

KontponboBaHi cucTeMor0 00'€eKTH - JIOaM, OOJIaJHAHHS, TPAHCIIOPTHI 3aco0w,
pyXoMi MeXaHi3MH, IHCTPYMEHTH, BaHTaXi, I[IHHI 1 HeOe3Me4Hi MNpeAMEeTH Ta iH.
3abe3neuytorbest MiTkamu RTLS. KoHTponmboBaHa cucTEMOIO TEpHUTOPIS OOIaTHYETHCS
iHbpacTpykTyporo RTLS. B mpomeci poboTu MITKM OOMIHIOIOTBCS 3 BXIIHHUMHU B
iHbpacTpykTypy BC makeramu naHux i B X0/A1 0OMiHY BUMIPIOIOTH BiICTaH1 10 HUX (200
kytu HanpsiMKy Ha bC). CepBepHe nporpamue 3a0e3MeUYeHHS

O00YHCITIOE KOOPAUHATH MITOK;

HAKOMUYy€ OTPUMaHI J1aHi;

CUTHAJII3Y€ TIPO 3HAXOKEHHSI 00'€KTIB B 3aJ]JaHUX a00 3a00pOHEHUX 30HAX, PYX
00'€KTIB MO 33/IaHUX MapHIpyTax ad0 BIAXUIICHHS Bl HUX, MOPYIIEHHSIX IMIBUIKICHOTO
pPEXHUMY;

Bi3yaJIbHO BIJJOOpa)kae Ha €KpaHaX OMEePaTOPIB MICLIE3HAXOI)KEHHSI 00paHuX 00'€KTIB

5. OnTnuHi inenTudikaropun



IITpuxoBuii kox (mrpuxkon [1]) - rpadiuna iHdopmalis, MO0 HAHOCHTHCS HA
MOBEPXHIO, MapKyBaHHS a00 YMaKOBKY BUPOOIB, IO HAJA€ MOXKJIHUBICTh 3UMTYBaHHSA 1i
TEXHIYHUMH 3aC00aMHM - MOCIIIIOBHICTh YOPHUX 1 OUIMX CMYT, a00 1HIIMX F€OMETPUUHUX

¢iryp.

QINE76541"32109118

Cnocobu kotyBaHHs iH(popmarrii
JliniiiHi

JliniiiHuMH (CMYTOBHUMHM KOJIJaMH ) Ha3MBAIOTHCS IITPUX-KOIH, [0 YUTAIOTHCS B
OJIHOMY HaIpsMKY (TIo ropu3oHTail). HalGinbin mommpeHi JIiHiHI CHMBOJIIKH:

EAN (EAN-8 ckiagaerbes 3 8 udp, EAN-13 - BukopucroByrotses 13 1udp)
UPC (UPC-A, UPC-E)
Codeb6
Codel28 (UPC / EAN-128)
Codabar
«Interleaved 2 of 5»
JIiHiliHI CUMBOJIIKH JO3BOJISIOTH KOJYBATH HEBEITMKUM 00'eM iHpopMaIrii.

JABomipHi

III ]

[Mpuxitan xomy Data Matrix, mo koaye texcer: «Wikipedia, the free encyclopedia»


https://commons.wikimedia.org/wiki/File:UPC_A.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Datamatrix.svg?uselang=ru

—

JIBOBUMIpHUH IITPUX-KOJ Ha METUYHOMY PELENT]

JIBOMIpH1 CUMBOJIIKK OyJ pO3pO0JIeH] AJisl KOJyBaHHS BEJIMKOTo o0cAry iHpopmallii.
PosmmdpoBka Takoro koay MNpPOBOJUTHCS B JIBOX BHUMIpax (MO TOPU30HTAIl 1 IO
BEpTHUKAI1).

JIBOMIipHI KOJIU MOAUIAIOTECA Ha OaratopiHeBi (Stacked) i martpumuni (matrix).
baraTopiBHEBI IITPUX-KOIU 3'IBUJIMCS ICTOPUYHO paHille, 1 sBISIOTh COO0I0 MOCTaBJIEHI
OJIMH HAa OJHOTO KUIbKa 3BHYANWHUX JIHIMHUX KOAIB. MaTpuuHi X KOAW OUIBII IILUTEHO
YIaKOBYIOTh 1H(OpMaIiliHI €IEMEHTH MO0 BEPTUKAII.

B nanuit yac po3po0ieHo 0e3iiy ABOBUMIPHUX IITPUX-KOAIB, IO 3aCTOCOBYIOTHCS 3
TIEIO UM THIIOO IIMPOTOIO MOIIMPEHHS

DataMatrix - ABOBUMIpHHH MAaTPHYHHH IMITPUXKOJ, SIKHH MPEACTaBiIsie CO00I0
YOPHO-O111 eJeMeHTH ab0 eeMEHTH JEKUIbKOX PI3HUX CTYIEHIB SICKpPABOCTI, 3a3BUYAN Y
dbopmi KBagpaTa, pO3MIlEHI B KBagpaTHOI ab0 MPAMOKYTHOI Tpymni. MaTpuuHuii
IMITPUXKOJ MPU3HAYCHUN JJIi KOJTYyBaHHS TEKCTy a0o0 JaHuX 1HIMMX TumiB. Haifuacrime B
IIPOMMCIIOBOCT1 1 TOPTiBJII 3aCTOCOBYIOTHCS OITOBI MaTpPHIIi, IO KOAYIOTh Bij JEKUTBKOX
OaiT no 2 kimoGauT manux. Ilpm OGakaHHI MOXKHA PO3JAPYKYyBaTH Ha MPUHTEP1 MATPHII
€MHICTIO B COTHI KiJJOOAWT 1 MOTIM 3YUTYBaTH iX 3 JOCHTh BHCOKOI TOYHICTIO 3a
nomnoMororo ¢oToanapaTiB, MaTpUIll SKUX MICTITh MUIBHOHM TikceniB. [IpooGpazom
IITPUXKOJIIB Y BUTJISIA1 MAaTPHIlh € IepdoKapTH.

34UTYBaHHS 32 IOTIOMOTOI0 MOOLITBHOTO TesedoHny (mpoekT Semacode)

3uutyBaui koay Data Matrix i cami koau

OnwH 3 BapiaHTIB OITOBUX MaTpuIlh, «Data Matrix», 6y po3pooiiennii komnaniero RVSI /
Acuity CiMatrix (auHi yactrHa KoHIIepHY Siemens AG). Koj 3actocoByeTbest st
MapKyBaHHS B €JIEKTPOHIIll, aBTOMOO1Ie0y TyBaHH1, XapuOBil MPOMHCIOBOCTI,
aBIaKOCMIYHOT Ta 0OOPOHHOT IPOMHCIIOBOCTI, CHEPreTUIHOMY MaITMHOO Y 1yBaHHi. [1]


https://commons.wikimedia.org/wiki/File:2D_Bar_Code.png?uselang=ru
https://commons.wikimedia.org/wiki/File:Semapedia.jpg?uselang=ru

Takox gaH1 KOJIU 3aCTOCOBYIOTHCSI B PEKJIAMHOI Ta po3BakaibHO1 chepax. 3a JOMOMOTOI0
DataMatrix MoxHa 3aKOIyBaTH sIK TEKCT, TaK 1 1HIII THITA JaHUX - BEO-TIOCUIIaHHS, aJIpecu
€JIEKTPOHHOI OITH, HOMepH TenedoHiB i SMS.

VYHiBepcanbHUN TPOMUCIOBUHN 3UNTYBaY

Texuiuna cneundikamis

CumBoym DataMatrix yTBopeHi 3 MOJIyITiB, pO3TAallIOBAaHUX B MeXaX MIabJI0Hy
nomyky. Humu moxxna 3ammdpysatu 10 3116 xonis tabmuii ASCII (Bxiarogaroun
HaJUTUIIKOBY iH(MopMarttito). CUMBOII CKIIAIA€ThCS 3 00IACTEH TAHUX, SIKI MICTATH MOYJTi
y BUTJISIA1 iepiogugHoro MacuBy. KoxxHa o0macte JaHux oOMexeHa mabiIoHOM MOIIYKY 1


https://commons.wikimedia.org/wiki/File:SiemensDMCeq.JPG?uselang=ru
https://commons.wikimedia.org/wiki/File:Intelwireless-datamatrix.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Siemens_Universal_Reader.JPG?uselang=ru

OTOYEHA 3 YCIX YOTUPHOX CTOPIH MEKAMH BUIBHOI 30HU. (3ayBa’K€HHSI: MOJIYJI1 MOXYTh
OyTH Kpyraumu abo KBaJpaTHUMH, KOHKPETHA (popMa CTaHJAPTOM HE 3aKpIIICHa).

Data Matrix ECC 200

ECC 200 - ne nositus Bepcis DataMatrix, mo BukopuctoBye koau Piga-Comomona
JUTS 3aM00IraHHs MOMUJIOK 1 BiTHOBIIeHHS cTepToro iHpopMmaiii. ECC 200 ymoxknuitoe
BIJTHOBJICHHS BC1€1 MMOCIIIIOBHOCTI 3aK0/1I0BaHOI 1H(popMallli, Koiau cuMBoJ MicTUTh 30%
MOIIKOJKEHb, TPUITYCKAIOYH, 1110 MATPHILIS BCE 1€ pO3TalloBaHa B TOYHOCTI MPaBUIIBHO.
DataMatrix Mae 4acToTy MOsSIBM MOMWJIOK MeHIie, Hik 1 Ha 10 Mibl BiqckaHOBaHUX
CUMBOJIIB.

CuMBOJIM MalOTh MAPHY KUJIBKICTH PAJIIB 1 MapHa KUIBKICTh CTOBMIIIB. biblIicTh
CUMBOJIIB KBajipaTHi po3mipamu Bix 10x10 mo 144x144 monyniB. OnHaK qesKi CHMBOJIU
OpSIMOKYTHI 1 MatoTh po3Mipu Bia 8X18 no 16x48 moaynis (Tuibku mapH1 3HaYeHHA). Bei
CUMBOJIH, 10 MATPUMYIOTh BunpaieHHs nomuiok ECC 200, MoxxyTh OyTH mi3HaH1 MO
BEPXHBOMY IIPABOMY KYTOBOMY MOJIYJIIO, Ma€ OJAUH KOJIp 3 (POHOBUM.

JlomatkoBi MOXIUBOCTI, 110 BiapizHAt0Th ECC 200 cumBosu Bij OB paHHIX
CTaH/JapTIB:
3BOPOTHHM MOPSAOK YUTAHHS CUMBOJIIB (CBITJIE 300pakeHHs] HA TEMHOMY TJI1)
cnenudikailisi Habopy CUMBOJIIB
OPSAMOKYTH1 CUMBOJIH
CTPYKTYpHE NpueaHaHHSA (3'eqHaHHS 10 16 cMMBOIIB A1 KOAYBaHHS OUTbLIOL
KiIbKOCTi iH(opmarrii) [2]
dopma Data Matrix

Data MatriX Kkoa B rOpH30HTaIbHOMY 1 KBaJpaTHOMY BHKOHAHHI

Data Matrix ko B TOpU30HTaILHOMY 1 KBaJIpaTHOMY BUKOHAHHI 3 TIOCHJIAHHIM Ha
CTOpiHKY caiiTy https://tamali.net/barcode/2d/datamatrix/, 3a momomororo sikoi BiH OyB
BUTOTOBJICHUH.

OcHoBHoOMO BigMiHHIcTIO Data Matrix Big iHIIMX MaTPUYHHUX IITPUX-KOMIB € MOKJIUBICTh
BUOOpY hopmu 300pakeHHs KOAY, AKa MOXKe OyTH KBaJpaTHOT a00 MpsAMOKYTHOI popMu

QR-xon
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XynoxHit QR-koxa. He3pakaroun Ha 107aTKOBY iH(poOpMaIlito, e KO 3aIUIIaA€ThCS
YUTAHUM

QR-kox (anra. Quick Response Code - kox mBuakoro pearyBanus; ckop. QR code) -
TOBApHUMU 3HAK JJI TUITY MATPUYHUX IITPUX-KOI1B (200 TBOBUMIPHUX IITPUX-KOJIIB),
CIIOYATKY pO3pOOJIEHUX sl aBTOMOO1LIHbHOT TpomucioBocti Amonii. tpuxkor -
MIPOYUTYETHCS MAITUHOIO ONTUYHA MITKA, 1[0 MICTUTh 1H(POPMAITLiIO TIPO 00'EKT, 10 STKOTO
BOHaA nipuB's3aHa. QR-Koa BUKOPHCTOBYE YOTUPH CTAHIAPTU30BAHUX PEXKUMY KOTYBaHHS
(uncnoBuii, OykBeHO-IM(PpOBUMA, IBIUKOBHH 1 KaH/31) I €(PEKTUBHOTO 30epiraHHs
JTaHWUX; MOXYTh TaKOX BUKOPHUCTOBYBATHCS po3IIHpeHHs [1].

Cucrema QR-koaiB cTana momyIspHOIO 3a MEKaMH aBTOMOOLTHHOT IMPOMHUCIOBOCTI
3aBJISIKA MOKJIMBOCTI MTBUIKOTO 3UMTYBAHHS 1 OUTBIIOI MICTKOCTI B IOPIBHSHHI 31 I TPUX-
kogamu ctanaapty UPC. Po3mmpenHs BKIIFOYarOTh BiICTEKEHHS MTPOTYKIIIi,
1IeHTH(IKAIII0 TTPEMETIB, BIACTS)KSHHS Yacy, yIPaBIiHHA TOKYMEHTAMH 1 3arajbHUN
MapKeTHHT [2].

QR-koj ckIagaeTbes 3 YOPHUX KBAIPATIB, PO3TAMIOBAHUX Y KBAAPATHOI CITIII HA O11OMY
TJI1, SIK1 MOXKYTh 3YUTYBATUCS 3a JOMOMOTOI0 IPUCTPOIiB OOPOOKH 300paxeHb, TAKUX SIK
Kamepa, 1 00poOJIITUCS 3 BUKOPUCTAaHHIM KoJiB Pina - ConomMoHa A0 TUX MIp, TOKU
300paxeHHs He OyJie HaJeKHUM YMHOM po3Mi3HaHo. [10TIM HEOOX1AH1 JJaH1 BUTATYIOTHCS
3 ma0JIOHIB, SIKi MPUCYTHI B TOPU30HTAIBHUX 1 BEPTUKATBHIX KOMIIOHEHTaX 300paskeHH [


https://commons.wikimedia.org/wiki/File:Japan-qr-code-billboard.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Extreme_QR_code_to_Wikipedia_mobile_page.png?uselang=ru

QR-kox po3pobieHuii i mpeacTaBieHui SMOHCHKO0 KoMmaHiero Denso-Wave [3] B 1994
poui. Bennuesna nonynisipHiCTh IITPUXKOIB B AMOHIT MpU3BeEa 10 TOTO, 10 00CsT
iHpopmarlii, 3amudppoBaHoOi B HUX, He3a0apOM MEePecTaB BIALITOBYBATH MPOMUCIOBICTb.
SInoH11 MoYalii eKCIepUMEHTYBATH 3 HOBUMU CYYaCHUMHU CIIOCOOaMH KOJTYBaHHS
HEBENUKUX 00cAriB iHpopMalii B rpadiuHii KapTUHLIL.

Ha BigMiHy BiJ CTaporo MTPUXKONY, SIKUH CKaHYIOTh TOHKUM IpomMeHeM, QR-kon
BU3HAYAETHCA TATUUKOM a00 KaMepolo sIK IBOBUMIpHE 300paxeHHs. Tpu KBajpaTa B
KyTax 300pakeHHsI 1 MEHIII1 CHHXPOHU3UPYIOIINE KBAaJIPATHUKHU [0 BCbOMY KOy
JT03BOJISIFOTH HOPMAaJTI3yBaTH PO3MIP 300pasKeHHS 1 HOTO OpIEHTAIII0, @ TAKOXK KYT, TiJT
SAKUM JaT4MK pO3TalllOBaHUM 10 MOBEpXHIi 300pakeHHs. Touku nepeBoAsIThCS B ABINKOBI
Yuclia 3 MePEeBIPKOIO MO KOHTPOJIbHIN CyMi.

OcnoBna nepeBara QR-kopy - 11e Jierke po3Mi3HaBaHHS CKaHYIOUYUM OOJIaIHAHHSIM, 1110
JIa€ MOKJIMBICTh BUKOPUCTAHHS B TOPT1BJI1, BAPOOHUIITBI, JIOTICTHIIL.

MaxkcumanbHa KUTBKICTE CHMBOJIIB, SIK1 ITIOMIIA0TECS B oquH QR-ko:

1 pu 1eCITKOBOI cucTeMu unciaeHHs - 7089;

udpu 1eCITKOBOT CUCTEMH YHMCJICHHS 1 OyKBH (JJaTUHHIISA) - 4296;

Oaiitu - 2953 (o1ke, Oau3bko 2953 jmiTep KUPWIUI B KoayBaHHI Windows-1251 a6o
omu3pko 1450 mitep kupuuiii B Utf-8);

iepormidu - 1817.

Xoua no3HaueHus «QR code» € 3apeectpoBanuM ToBapHUM 3HaKoM «DENSO
Corporation», BUKOpUCTaHHS KOJ(iB HEe 00OKIAAA€ThCS KOJHUMH JIIEH3IHHUMHU
BilpaxyBaHHSMH, a caMi BOHM OIMKCaH1 1 omy0JikoBaHi B sikocTi cragaaptis |SO.

Miniatropae Bunanus A. C. [Tymkina «€sreniii Onerin» B QR-komi [4]
Crnemudikamis QR-koay He onucye popmat gqanux. HalGiabmn momysisipHi mporpamMu
nepernsany QR-xoxiB migTpumyroTs Taki popmatu nannx: URL, 3aknaaka B Opaysep,


https://commons.wikimedia.org/wiki/File:Qr-pushkin.jpg?uselang=ru

Email (3 momitkoro), SMS na Homep (C remoro), MeCard, vCard, reorpadiuni
KOOPIUHATH.

Takox nesk1 mporpamMu MOXyTh po3mnizHaBatu paitnu GIF, JPG, PNG a6o MID menme 4
Kb 1 3ammdpoBanuii TekcT, ajne i GopMaT HE OTPUMAIIU HOMYISIPHOCTI.

3acTrocyBaHHs

QR-konu HaitbIbIIe TomupeHi B Anowii. Bxke Ha moyatky 2000 poxy QR-koau HaOyu
TaKOI'0 HIMPOKOI'0 MOIIUPEHHS B KpaiHi, 1110 iX MOKHA OYyJI0 3yCTPITH HA BEJUKI
KUTBKOCTI IIJIaKaTiB, YIAKOBOK 1 TOBApiB, TaM MOAI0HI KOJIM HAHOCSATHCS MPAKTUYHO HA BCl
TOBapH, 110 MPOJAIOTHCS B Mara3uHax, ix po3MilIyIOTh B pEKJIaMHUX OyKIeTax 1
JOBIIHMKAX. 3a gornoMororw QR-koay HaBITH OPraHi3o0BYIOTh Pi3HI KOHKYPCH Ta POJIBOBI
irpu. [IpoBiiH1 AMOHCHKI ONEPaTOPH MOOLIBHOTO 3B'SI3KY CIUIBHO BUITYCKAIOTh MiJ] CBOIM
OpeHI0M MOOLIBHI TeaehOoHH 3 BOYI0BAHOIO MIATPUMKOIO posmizHaBanHs QR-koxay [5].

B nanwmit vac QR-ko/1 Takok MIMPOKO MOMTUPEHUN B KpaiHax A3ii, TOCTYIOBO
po3BuBaeThbes B €Bpori 1 [1iBHi1uHIA AMepuiii. HaliGiiblie BU3HaHHS BiH OTPUMAaB cepey
KOPHUCTYBa4iB MOOUIBHOTO 3B'SI3KY - BCTAHOBUBIIIM IIPOTrpaMy-pacrio3HaBaTe) b, a0OHEHT
MO>KE€ MOMEHTAJILHO 3aHOCUTH B CBill Tee()OH TEKCTOBY 1H(GOpMaIlifo, J0/1aBaTH
KOHTAKTH B aJpeCHY KHUTY, TIEPEXOIUTH 110 Web-nocunannsx, Bignpasaata SMS-
noBigmomiieHHs 1 T. /1.

Sk moka3zano AoCHiKEHHs, IpoBeaeHe koMmaniero comScore B 2011 porri, 20 maH
xwureniB CIIIA BukopucToBYyBaan MOOLTBHI Tenehonn st ckanyBanus QR-koxis [6].

B fnonii, ABctpii i Pocii QR-koau Takok BUKOPUCTOBYIOTHCS Ha KJIAOBUIIAX 1 MICTSATh
iHpopmairiro mpo HeObKumka [7] [8] [9].

VY kutaiicbkkomy MicTi Xedel TiTHIM Tr0asM Oynu po3aani 3Hauku 3 QR-kogamMu, 3aBIsKu
SIKMM TIePEX03Ki MOXKYTh JOIMMOMOI'TH 3aryOMBCS CTaprKaM IoBepHyTHcs goaomy [10].

QR-xo aKTHBHO BUKOPUCTOBYIOThCS My3esiMu [11], a Takox 1 B Typu3Mi, K Y30BX
TYPUCTUYHUX MAPIIPYTIB, TaK 1y pi3HUX 00'ekTiB. TaOIM4KN, BATOTOBJICHI 3 METaly,
OUTBIII TOBTrOBIYHI 1 CTIMKI 10 BaHAQII3MY.

Taxox B benropoxi (Pocis) B kinmi 2013 poky OyB 3xiiicHeHUI 007aCHOT MPOEKT 3
OCHAIIIEHHS MaM'STHHUKIB KyabTypu MicTa QR-kogamu. TakuM 4uHOM 3aIyCK
iHpopmariitHoro pecypcy «QR benropom» no3BonmB 3poduTH iHOpMaIlito mpo
ICTOpUYHUH Ta KyJbTYPHHUH CTaI0OK PEriOHy OUTBIN JOCTYITHOO ISl TOCTEH 1 )KUTETIIB

obmacri [12] [13].

3aranbHa TexHi4HA 1H(OpMaILis
Haitmenmmii QR-kox (Bepcist 1) mae po3mip 21 % 21 mikcens (0e3 ypaxyBaHHS ITOJIB),
HanOUTeImiA (Bepcis 40) - 177 X 177 nikcenis.



Icnye yoTupu ocHOBHUX KoAyBaHHS QR-KomiB:

Hudposa: 10 6itiB Ha Tpu tudpu, 10 7089 uudp.

AndasitHo-udposa: nmiaTpumyroThes 10 nudp, nirepu Bix A 10 Z 1 Kijibka
cnencuMBoiioB. 11 OiTiB Ha 1Ba cuMBoOdY, 10 4296 cuMBOIIiB

baiiToBasi: naHi B Oyab-sKOi 3py4HOT KOIyBaHHI (3a 3amoBuyBaHHsIM 1SO 8859-1), no 2953
Oaifr.

Kanpnsi: 13 61TiB Ha iepormid, go 1817 iepormidis.

Takox ICHYIOTh «IICEBIOKOJIPOBKI»: 3aBJIaHHs CIOCO0Y KOJYBaHHSA B IaHUX, PO3OUTTS
JIOBT'OTr'0 MOBIJOMJICHHS Ha KUTbKa KOAIB 1 T. J].

JJist BUNIpaBIlIeHHS OMUJIOK 3acTOCOBY€eThes Ko Pina-Conomona 3 8-61TOBUM KOJAOBUM
cioBoM. € yotupu piBHA HaaMmipHocTi: 7, 15, 25 1 30%. 3aBasiku BUNpaBICHHS TOMUIIOK
BIA€ThCsl HaHeCTH Ha QR-K0 MatOHOK 1 BCE OHO 3aJIMIIUTH HOTO YUTAHUM.

Micro QR

1106 B ko111 HEe OyIO €IeMEHTIB, 3IaTHUX 3aITyTaTH CKaHep, 00JIaCTh JaHUX CKIATAEThCS
0 MOJYJTO 2 31 CTIeIiaIbHOI0 Mackoro. KopekTHO mpalroe Koiep MOBUHEH
nepenpoOyBaTH BCl BapiaHTH MAacoOK, opaxyBaTH mTpadHi OYKHU I KOKHOI 3
0COOJIMBUMU TIPABUIIAMH 1 BUOPATH HAWOLIBIT BAAITY.


https://commons.wikimedia.org/wiki/File:MicroQR_Example.png?uselang=ru
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