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(54) CUCTEMA NEPEOAYI LW®POBUX OAHUX IHOAYKTUBHUM METOOM

(57) Pedpepar:

Cuctema nepegadi undpoBuX SaHWUX iHOAYKTUBHMM METOAOM MICTUTb NPUCTPIA nepedadi umpoBmx
AaHuX IHAYKTMBHUM MeTodom (13), B npunmatoumn npuctpin (14), Hanpuknag B POS-tepmiHan ans
30INCHEHHs1 TpaH3akuin, obuncnioBanbHi cuctemu (12), a TakoX MNPUCTPIN cronyyvyeHHa (4) 3
BYLLiEBKa3aHUMM cUCTeMamMm, Npu LbOMY NPUCTPI nepefadi LMdpoBUX AAHUX IHOYKTUBHUM METOAOM
(13) micTuTb gpariBep BMNpOMiHIOBaYya (6) Ta iHOYKTOp, BUKOHAHWWA Y BUMNSAAI iHAYKTUBHOI KOTYLUKU
BMNpoMiHioBaya (2). CuctemMa MiCTUTb CMHTEe3aTop curHany (nos. 5), sk MicTuTb obumcnoBanbHy
MIKpOCUCTEMY pearbHOro 4acy, BWKOHaHy Yy Burnsagi Mikpo-EOM. [MpucTtpin nepepavi umndposux
OaHuX HOYKTUBHUM MeTogom (13) BMKOHaHUA 3 MOXnuBicTiO 6esneyHoi Ta HapiiHoi nepepgadi
UMpPoBUX JaHUX Bi iHOYKTUMBHOI KOTYLLUKW BUMNPOMIHIOBaYa (2) B NpunMalounin NpUCTpin y Burnsgi
MarHiTHoOI roniBkx 3uutyBaya (1) Ha BigctaHb 0o 15 cMm 3a BiOCYTHOCTI MaTepianbHOro Hocis
nepegaHux umdposux gaHux. lpucTpin nepepadvi undpoBMX AaHUX HAYKTUBHUM meToaom (13)
BMKOHAHUA 3 MOXIMBICTIO MEPEMUKaHHS MOMNSAPHOCTI Hampyru >KMBIEHHS, MNpUKIageHoi [o
iHOYKTMBHOI KOTYLUKW BUMPOMIiHIOBa4Ya (2), 3 0QHOYaCHNM MOCUMEHHSIM CTPYMY B iHOYKTMBHIN KOTYLUL
BMMNPOMiHIOBa4ya (2), a TakoX 3 MOXNMBICTIO anapaTHOi peanisauii nmonspusauii HOcis curHany Ta
nporpamMHoi i anapaTHOI peanisalii cepaicy one-time-pin.
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KopucHa Moaenb HanexuTb 00 eNEeKTPOHHUX CUCTEM (ENEKTPOHHUX MPUCTPOIB), SKi 3AINCHIOTb
nepegavy UngpoBuX AaHNX, a TaKOX A0 NNATPKHUX IHCTPYMEHTIB 1 IHCTPYMEHTIB nepefadi AaHux, Ta
npu3HayeHa Ans nepegadi undpoBMX [AaHUX, HaMpuKNag nnaTtbkHUX gaHux 3a  [OMOMOroH
cmapTtdoHa abo HLWOro eneKkTpoOHHOro MNPUCTPOID Yepe3 MNPUCTPIN nepedadi unpoBUX AaHUX
iHOYKTMBHUM MeTogoM B POS-TepmiHan.

TepwmiHonoris (aeTepmiHauii).

Hwxye B onuci BUKOPUCTOBYIOTHCSI HACTYMHI NO3HAYeHHS (aeTepMiHadii).

MST (aHrn. - magnetic security transaction) - 6e3neuyHi MarHiTHi TpaH3akuii.

KMC - kapTa 3 marHiTHoo cmyrot. BunyckatoTecs BignosigHo go ctaHgapty ISO/IEC 7810,
ISO/1EC 7811, ISO/IEC 7812, ISO/IEC 7813, ISO 8583 1a ISO/IEC 4909.

MnaTtixxHa kapTa - KapTa 3 MarHiTHOK CMYrol, npu3HadeHa AN BUKOPUCTAHHS B NaTDKHMX
cucTtemax.

Emicia GaHKIBCbKUX KapT - [isNbHICTE 3 BUNYCKY OaHKIBCbKMX KapT, BiOKPUTTS paxyHKiB Ta
pPO3paxyHKOBO-KacoBOro 0OCNyroByBaHHA KMIEHTIB MpW 34INCHEHHI onepauii 3 BUKOPUCTaHHAM
BMOAHMX iM BaHKIBCbKUX KapT.

EmMyntoBaHHA - npouec emynauii, WO nonsrae B HacnigyBaHHi NOBEAiHKM i O3HAK eMynbOBaHOro
ob'ekTa.

"onoBka 34utyBada abo 3untyBay MarHiTHoi cMyru (3MC) - marHiTHa ronoeka.

lMepeHeceHHs1 - maTemaTu4Ha/reomeTpuyHa onepauis 3 nepemiweHHs 06'ekTiB N0 KOOpAUHATHIN
CiTuji 6e3 3MiHuM iX opieHTauji B NpocTopi.

Monsipu3auis KpUTEpIN, SKUA XapakTepusye 3anexHiCTb COHaMnpaBreHOCTi OCEeN HAMOTYBaHHS
iHOYKTVBHOCTI BUMPOMIHIOBaYa i 34MTyBaya MarHiTHOI CMyru (KyT MK OCSIMM Mpu iX napanenbHOMy
nepeHeceHHi) Ha MakcumarnbHy BiACTaHb CTIMKOro 34MTYBaHHS CUTHAMY MidK HAMMW.

BesneyHe 36epiraHHa gaHux 3b6epiraHHa AaHWX, WO NepeLuKkogXae HeCaHKLiOHOBaHOMY OOCTyny
00 HUX.

CeK'topuUTHWUIA IHCTPYMEHT (aHrn. security - 6e3neka) - iHCTPYMEHT, po3pobrneHnin 3 ypaxyBaHHAM
BuMor 6e3nedHoro 36epiraHHs i nepeaadi AaHux.

bBe3koHTakTHa nepegava gaHux - nepegadva iHdopmadii Ha BigcTaHb Mk gBoma i Binblue
NpUCTPOSMK, 3a LOMOMOIOK SIKUX 3AINCHIOETbCA Nepefdada LaHWX, WO He BMMAarae KOHTakTy
0Oe3nocepeHbO MiXK LMW NPUCTPOSIMU (HaMpUKNaz MidX iHOYKTUBHOK KOTYLLUKOK BUMPOMIHIOBa4a, Lo
nepefae curHar, i rofloBKOK 34NTyBaYa, L0 3HAaXOAUTBLCS B MPUCTPOI 34MTYBAHHSA MarHiTHUX KapT).

[panBep - KOHCTPYKTUBHUN ernemeHT abo mMogymnb, NPU3HaAYeHWW ONS Y3rogKEHHS Kepyr4oro
curHany (Big 6yab-skoro mpkeperna, 34aTHOro JaTu KoOMaHAgy ApaviBepa) i KOPUCHOTO HaBaHTaXEHHS,
30Kpema iHOYKTUBHOI KOTYLLKM BUNPOMIHIOBaYa.

IHOYKTOP - IHAYKTMBHA KOTYLLUKa BUNPOMIHIOBaYa, LLIO Nepefae curHan.

Cnoci6 f/2f (aHrn. - double frequency) - meToa moaynsuii LMPOBOro curHamy, OonucCaHuin B
ctaHgapTi ISO/IEC 7811.

HoOpoTHICTE - napameTp KOMMBanbHOI CUCTEMW, WO BU3HAYAE LUMPWHY pe3oHaHCcy i
XapaKTepusye, y CKiNbku pasiB 3anacu cymu OUHaMIYHOI i HaKOMUYeHOT eHeprii B cucteMi BinbLue, Hix
BTpaTW eHeprii 3a OANH Nepioa KONuBaHb.

MarniTonpoBig - geTane abo KOMNMekT getanewn, NpU3Ha4YeHUX Anst MPOXOOKEHHS MarHiTHOro
NMOTOKY 3 NEBHUMW NOro BTpaTaMu.

CepefHsi TOYKa CNOXMBAHHA - 3aranbHUM NpoBig (3emMns, HYNbOBUI). IMEHYETLCSA «CcepegHim» Y
pasi BUKOPUCTAHHSA OBOMOSIAPHUX CUCTEM ENEKTPOXKMBIIEHHS.

PekBiantn - Habip umdpoBux AaHMX, HEOOXigHWMN ANs igeHTudikauii KopucTyBaya B CUCTEMI
(nnaTikHin, DUCKOHTHIN, cuctemi 6e3nekn, aBTopusadii i T.4.).

MynbTmBiOpaTop (CMHTE3aTOp curHamy) - NPUCTPIN, WO CKMagaeTbCsl 3 pesucTopa i gpanBepa
BEPXHbOIO i HWXKHBOrO nopsagky (Mexi, nnedva). MynbTuBiOpatop € MexaHi3MOM MOCni4OBHOMO
nepemMmnkaHHs MO3UTUBHOI | HeraTMBHOI (NPSAMOT | 3BOPOTHOT) Teuil CTpymy.

USB 2.0 (aHrn. - universal serial bus) - nocnigoBHwin iHTepdenc nepepayi faHux AnNs
CepeaHbOLLBUAKICHUX | HU3bKOLIBUAOKICHMX NepudepinHnx NpUCTPOiB B 0OYMUCIIOBANbHIN TeXHil.
Bepcis 2.0.

USBotg (aHrn. - universal serial bus on-the go) noganblue poswmnpeHHs cneuundikauii USB 2.0,
npusHayeHe nOns MNonerweHHs 3'eaHaHHs nepudpepinHnx USB-npuctpoiB ogMH 3 ogHuM 6es
HeoOXigHOCTI MigKMoYeHHs 40 nepcoHanesHoro komn'totepa (MK).

POS-TtepmiHan (aHrn. - point of sale - Toyka npogaxy) - eneKTPOHHUIA MNPOrPaMHO-TEXHIYHWUIA
NPUCTPIN ANs NPUMOMY 0 ONfaTth 3 NIaCTUKOBUX KapT, SKUN MOXe npuiMaTi KapTu 3 Yin-mogynem,
MarHiTHOKO CMYrok i OEe3KOHTaKTHi KapTu, a TaKoX iHWi NpUCTpOi, WO MakwTb OE3KOHTaKTHUN
iHTepdenc.

bpi (aHrn. - bit per inch) - wWinbHicTb 3anMcy LMGPOBUX OaHUX.
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one-time-pin - ogHopa3oBun yHikanbHU PIN-koa.

LRC (anrn. - longitudinal redundancy check) - nogoBXHin KOHTPONb HAAMNULLKOBUM KOLOM.

TepMiHyBaHHS - JONOMIXHA O3HaKa 3aKiH4eHHS PAOKOBUX AaHUX.

N-po3psigiHe KOOyBaHHsSI - iHTepnpeTauis nocnigoBHocCTi 6iT, A4e N o3Havae kinbkicTb 6iT, sika
po34insieTbCsl B MOTOLI ANS iHTepnpeTauii eneMeHTiB MOTOKy AaHuX. AK npaBuno, KinbKicTb GIT y
nocrnigoBHOCTI mae OyTu kpaTHUM N, iHaKLWe AaHi (3anyLWOoK Big OiNeHHs) BiakMaaloTbCs.

EPC - enextpopywiiHa cuna.

BigcTtaHb cnpauboByBaHHS BiACTaHb MiXX BUNPOMIHIOBAYEM i NpUAMaYeM (OETEKTOPOM), HA SIKOMY
BiAOyBaEeTbCs CTiika nepefayva gaHuX.

H-MmicT - enekTpoHHa cxema, dka 4ae MOXIMBICTb NPUKNACTU HaMNpyry A0 HAaBaHTaXEHHHA B Pi3HUX
HanpsiMKax.

MporpamHe 3abGe3neveHHsa ([13) - NOCNIOOBHICTL KOMaHA, peani3oBaHUX Yy BUMMA4I KOMaHA
cepedoBUlLa BUKOHAHHS, Mpu3HavyeHuMx And  YHKUIOHYBaHHA oOBuucnoBanbHUX CUCTEM, LWO
peanisyloTb NOCTaBNEHi 3aBAaHHs i po3pobneHi anroputMmu.

Kagp (aurn. frame) - HenoginbHMn obcsar iHopmauii, Wo onucye cTaH, B AKOMY MOBWMHHA
3HaxXoAMTUCS IHAYKTUBHA KOTYLLKA BUNPOMiHIOBa4a.

MoToyHui kagp (aHrn. - current frame) - kagp, sSIKMA B OA@HWA MOMEHT 34MTaHWiA gpanBepom. Ha
nigacTasi iHpopmaLii, oTpuMaHol 3 Kagpy, ApanBep BCTAaHOBMOE BUNPOMIHIOBAY Y BiONOBIAHUA PEXUM.

NFC (aHrn. - near field communication, komyHikaLis 6rMKHBOro nons) - TexHonorist 6e3gpoToBOro
BMCOKOYACTOTHOIO 3B'A3Ky Marnoro pagiycy fii, ska gae MOXnuMBiCTb OOMiHY JaHUMKU Mi>K NPUCTPOSIMMU,
LLIO 3HAXOAATLCS Ha BiacTaHi 6nm3bko 10 caHTUMeETpIB.

TpaHcnoHaep - npurMManbHO-NepedaBanbHUA NPUCTPIN, WO MOCMIIAe curHan y BignoBigb Ha
NPUNAHATUI CUrHan.

RFID (anrn. - radio frequency identification, pagiodactoTHa igeHTudikauis) - cnocié asTomaTuyHOI
ineHTndikauii 06'ekTiB, B AKOMY 3a JOMOMOrOK pagiocurHanis 34nTyoTbCsa abo 3anmcyoTbCs AaHi, Wo
30epiratoTbcs B TpaHcnoHgepax, abo B RFID-miTku.

MnaTixHi gaHi - iHdopmauis, siky 36epirae gpyre gopixka (track 2). 3rigHo 3 ISO/IEC 7813, usa
iHpopMmauisi € HeoOXigHO ANs 34iCHEHHs TpaH3akuii 3a gonomoroto POS-TepmiHany.

BaHk/MarasuH/yctaHoBa - opraHisaLis, ynoBHOBakeHa MNpOBOAUTU €eMICilo Kapr, $Ki MICTATb
umdpoBy iHpopmaLlito.

ObuucnoBanbHa cuctema cmapTdoH, TenedoH, nnaHweT, NepcoHanbHUA KoMN'loTep, iHLWi
ragkeTun i T.4.

Ha cborofgHiWwHin AeHb Ha pUHKY TexXHONorin icHye 6e3niy enekTpoOHHWX MPUCTPOIB, SKi
3AiNCHIOITE Nepefadvy faHux, NnaTPKHUX HCTPYMEHTIB, CUCTEM KOHTPOM [AOCTYny, CUCTEM
ineHTMdikauii, a Takox cnocobiB po3paxyHKOBO-KacoOBOro o6CMnyroByBaHHA, cnocobiB aBTopumaauii B
ONCKOHTHUX CUCTEMAX TOLLO.

[o Takux IHCTpYMEeHTIB HanexaTtb KapTu 3 MarHiTHoto cmyroto (KMC), wo MicTaTb, B TOMY yuchi,
AaHi nnatikHux kapT. o nnatikHux KMC HanexaTb, cepef iHWUWX, KpeauTHi, 4e6eToBi, No4apyHKOBI
KapTu i KapTu 3HWxoOK. [aHi «3anucaHi» Ha MarHiTHIN CMy3i LMX Kapr 3a JONOMOrol YepryBaHHs
HaMarHi4eHOCTi YaCTUHOK, BNPOBaXXEHNX B MAarHiTHy CMyry.

HaHi nnatikHUX KapT 34MTYOTbCA 3 iX MarHiTHoi cmyrn B POS-TepmiHani, npu npoBOOKEHHS
KapTKU Yepes 34nTyBay MarHiTHUX KapT (Y4epes kapTonpuiaManbsHy LWinuHy). MpucTpin Ans 34unTyBaHHSA
MarHiTHMX KapT CKNagaeTbCs i3 34MTYHOYOI FOMOBKM i NMOB'A3aHOi 3 Hel cxemu gekogyBaHHs. Konu
MarHiTHa KapTa nepemiwyeTbCs Yyepes 34nTyBay MarHiTHOi CMyru (4epes KapTonpuiManbHy LWinvHY),
il MarHiTHa cmyra NnpoxoauTb nepeg 34MTYHUOK FOJTOBKOH).

Mig yac nepemilweHHs Woa0 34YMTYHOUOI MOSTIOBKM MarHiTHa CMyra, sika OCHallleHa MarHiTHUMu
OOMEHaMKN 3MiHHOI MOMSIPHOCTI, CTBOPKE MyNbCyOYe MarHiTHE Mone B 3a30pi 34MTYHUOI FOJTOBKM.
3uMTyloya rofioBka NepeTBOPIOE Lie NyIbCyoye MarHiTHe Nose B eKBiBANEHTHUN ENEKTPUYHUI cuUrHarn.

Cxema pewndpaTopa nigcunioe i oundpoBye Lien enekTpUYHUA CUrHan, BiZTBOPKOOYM TOWN Xe
noTik AaHWX, KM 3anucyBaBcs (TOOTO ByB BKMageHWA B MOMEHT 3anucy) Ha MarHiTHin cMy3i KapTu.
KoayBaHHS1 MarHiTHOI CMyru onnucyeTbes B MixkHapogHoMy ctaHaapTi ISO 7811 T1a ISO 7813.

I3 3poCTaHHsIM NOMyNAPHOCTI i MOXITMBOCTEN CMapPTAOHIB 3pocTae GakaHHSA BUKOPUCTOBYBATU iX
AK MOOINbHUX ramaHLuiB, a TakoXX BUKOPUCTOBYBATM iX AN 30IMCHEHHA NNaTexiB B TOYKax NpoAaxis
0e3 BMKOpUCTaHHA 6e3nidi KapT i3 MarHiTHow cmyrot. KroyoBok nepekonol AN MpURHATTS
Takoro pilleHHsi cTana BiACYTHICTb KaHany nepegadvi gaHux Mk mobineHumn tenedgoHamu i POS-
TepMiHanom.

Y 3B'A3Ky 3 UMM Oyno 3anpornoHOBaHO Kinbka anbTepHaTMB. BoHu BkntovaloTb B cebe pyyHe
HanawTyBaHHA OaHux ansa nepegadi B POS-teminan, 2D wTpux-kofiB, WO BigobpaxawTbcs Ha
ekpaHi TenedoHa i 34MTyBaHHA 3a JOMOMOIOK MPUCTPOI ANdA 34uTyBaHHA 2D wTpux-kogis, RFID,
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npuKpinneHi go TenedoHis i BOGygoBaHi B iX anapatHe 3abe3nevyeHHs Ans 34iNCHEHHs BNMXHBLOro
Be3koHTakTHOro 3B'a3ky (BB3), Wo 3anyckaeTbCca 3a 4ONOMOro goaaTka TenedoHa.

3 umx metogie 2D wtpux-kogn i Bb3 € HanbGinbw nepcnekTMBHUMU. Y HUX LUMPOKMIA Aianas3oH
npuUMomMy, NpoTe BiACYTHSA MOXMUBICTb IX LUMPOKOrO MPaKTUYHOMO BUKOPUCTaAHHS Yepes BiACYTHICTb
BiANOBIOHUX 34MTYyBanbHMX NPUCTPOIB B TOUKax npogdaxy. A y Bunagky 3 bb3 cnig Bkasaty Takox Ha
BiCYTHICTb CTaHOApPTM30BaHOI MOXITMBOCTI BUkopucTaHHA BB3 y 6aratbox cmapTdoHax.

BignogigHo, icHye noTpeba y nmoninweHHi NPUCTPOIB i cnocobiB Ansa nepegavi gaHWMX NNaTiKHUX
KapT, a TaKoX iHWOI undpoBoi iHdopmauii 3i cmapTdoHa abo iHWOro enekTpoHHOro MPUCTPOL,
anctaHuinHo Ha POS-tepmiHan abo iHWWIA NPUCTPI 3UNTYBaHHSA MarHiTHUX KapT.

Bigomuin emynaTop MarHiTHOT CMyrM NnNaTtikHOI KapTku (KapTku AN TpaH3akuiv), 3rigHo 3 US
4791283 [1]. MpucTpini [1] npusHayeHnn ons nepegadi AaHUX Big MiKkponpoLuecopa, po3TalloBaHoro B
KapTui, Lo eMynioe 3BMYaiHy KapTy kpeauTHy abo nebeTtoBy) 3 MarHiTHOK cmyroto. [laHi nocnigosHo
nepegarTbCa Big MiKponpouecopa Ha reHepaTopu MarHiTHOro Mons, SKi emMynoTb nonepenHbo
3anncaHi JaHi Ha MarHiTHIM cmysi 3BMYyanHoOi kapTku. Lle possonde nepegasaty AaHi Big
Mikponpouecopa [0 CTaHAapTHUX KapT-pigepiB 6e3 HeobOXigHOCTI ICTOTHOI 3MiHM KapT-pigepis
(MpucTpoiB 3unTyBaHHA KapT). CxeMa BUMKOPUCTOBYETBHCS AN BU3HAYEHHSA MOMOXEHHS i LUBUOKOCTI
nepemilleHHs KapTW 4Yepe3 MpPUCTPIA 34MTyBaHHs KapT, Wob rapaHTyBaTu nepejady AaHuX Big
MiKponpouecopa [0 reHepaTopiB MarHiTHOro nons B MeXax yacy CkaHyBaHHSA KapTu rOfloBKOK KapT-
piaepa.

Heponikn npuctpoto [1] nonsiraloTe B HACTYMNHOMY.

1. MpucTpin [1] € KOHTakTHUM. HeraTuMBHi Hacnigku UbOr0 - MEXaHiYHWN 3HOC i 3abpygHeHHs
34YNTYIOYOI FOJTOBKM.

2. lMpucTpin [1] BMKOHaHO y dopM-dakTopi KapTkM. HeraTMBHMUM HacnigkoM LbOro Moxe OyTu
HE3PYYHICTb BUKOPUCTaHHS, agKe NPUCTPIN Nerko BTPaTuTH, a TakoX NOLUKOAUTU MEXaHi4YHO.

3. Y npucTtpoi [1] € HeoBXiaHICTb eTEeKTyBaHHA 34UTYIOYOI rONOBKN. HeraTuBHUM HACNiAKOM LbOro
€ MOXINVMBICTb NMOMWIKOBMX (XONOCTUX) CNpaLbOBYyBaHb. TaKoX Lie YCKIagHIOE KOHCTPYKLiK NPUCTPOIO
i 3MeHLYye TepMiH ekcnnyaTauii kapTu 6e3 nepesapsaku.

4. Y npuctpoi [1] iHpbopmauia nonepegHbO 3anMcaHa Ha NPUCTPIN, BUKOHaHW Yy dopM-cbakTopi
KapTkM, TOOTO [JaHi MOXyTb OyTU HecaHKUioHOBaHO 34uTaHi. Lle cTBoproe npobnemy 3arposu
iHdopMauiiHoi 6e3neku, To6TO iHPopMaLis Moxe OyTM 3umTaHa B6esnocepedHbO 3 LbOro NMPUCTPOIO.
Takox HeMae MexaHi3aMy BuaaneHHs aHux y pasi BTpaTu KapTKu.

5. Y npuctpoi [1] Hemae peanisauii WBMOKOrO AOAABaHHA HOBOI iHGopmauii. HeratMBHumuM
Hacnigkamy Uboro € 3HayHe 36inbLieHHsA Yacy abo HeMOXNUBICTb PO3LWNPUTU (4odaTtn) abo 3amMiHUTH
AaHi B npuctpoi [1].

6. Y npuctpoi [1] anapaTHO i NporpamMHO He peanidoBaHa (OyHKUiA one-time-pin. HeratnsHumun
Hacnigkamy Lboro Moxe B6yTun BiACYTHICTb A0AATKOBOIO 3axMCTy (3BaXkatoum Ha BUKOPUCTaHHSA OQHOrO
i TOro X NiH-KOA4Y) NPW KOXXHOMY HacCTYNHOMY BUKOPUCTaHHI NPUCTPOIO.

7. Y npuctpoi [1] KOTylwKa BMKOHaHa Ha MarHiTonpoBsigHOMY ocepfi. HeratuBHuMK Hacnigkamu
uporo € 36inbleHe (opieHToBHO Big 20 % A0 50 %) eHeprocnoXmnBaHHs (y NOPIBHSAHHI 3 KOTYyLLKOIO 6e3
MarHiTONpoBiAHOro O0cepas), Lo NPU3BOANTL 0 3MEHLLEHHS Yacy ekcnnyaTtadii 6e3 nepesapagku.

Bigomi Takox nnaTikHa KapTa i meTon, 3rigHO 3 nateHTHow 3asiskoto WO 2013181281 [2].
MnaTikHa KapTka, 3rigHO 3 [2], MICTUTb eMynSTOP MarHiTHOI cMyru i Habip «kHoMmok» - obnacren Ha
NMOBEPXHi MnaTikHOi KapTkW. [MpyM HATUCHEHHI «KHOMKM» MNPOBOAWTLCA i ayTeHTudiKauis K Koa
AOCTyny, i akTuBauis yHKUii onnaTM emynaTopoM MarHiTHOI cmyru. MnaTtikHa kapTka MICTUTb Takox
NPUMOMHMK-Nepeaasay (6nok cnonyyeHHs) Ans 6e3gpoToBoro 3B'A3Ky 3 MOGIMbHMM MPUCTPOEM
(TenedpoH, nnaHwerT). Mpu ubomy nepegbavaeTbCs NpUAYLLEHHA NNaTKHOI YHKUiT emynaTopa
MarHiTHOI CMyru y BignoBiab Ha 3pnB 6€34p0TOBOro 3B'A3KYy 3 MOGINBHUM NPUCTPOEM.

MnaTikHa KapTka, 3rigHo 3 [2], moxe BkmtovaTn emynatopm NFC i RFID. lMpouecop i emyndatop
MOXYTb BUSIBMIATA FOMOBKY 34MTyBaya KapT 3 MarHiTHol cmyrot. [pu uboMy npolecop ynpasnse
HabopoM eneKkTPoOMarHiTHUX KOTYLIOK Yepe3 [pavBep KOTYLIOK, 3aneXxHo Big MNONoXeHHs i/abo
WBKAKOCTI (TOGTO LWBMAKOCTI i HANPsIMy) MarHiTHOI CMyr eMmynsaTopa LoAo rofoBKW, KONW nnaTtikHa
KapTka NpoxoamuTb Yepes 34nTyBay MarHiTHUX KapT.

Heponikun npucTtpoto [2] nongaratoTb B HACTYMHOMY.

1. MpucTpin [2] € KOHTaKTHMM. HeraTuBHi Hacnigku UbOrO - MEXaHiYHWN 3HOC i 3abpygHEeHHS
34NTYHOYOI FOJTOBKM.

2. MNpucTpin [2] BMKOHAHO y dopM-chakTopi kapTkM. HeraTMBHMM HacnigkoM LbOro Moxe 6yTu
HEe3PYYHICTb NOro BUKOPUCTAHHSA, afpKe NPUCTPIn Nerko BTpaTUTU, a TakoX MOLLIKOANTU MeXaHiYHO.

3. Y npucTtpoi [2] € HeObXiOHICTb OETEKTYBaHHSA 34MTYHOYOI FOFIOBKU i LWBMAKOCTI NepeMilleHHs
KapTku. HeraTMBHUM HacnigkoM LbOro € MOXIMBICTb MOMUIKOBUX (XOMOCTUX) CnpaLboBYyBaHb. Takox
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Le YCKNagHE KOHCTPYKLIO NPUCTPOIO, WO NPU3BOAUTL A0 3MEHLUEHHA TepMiHy ekcnnyaTtauii 6e3
nepesapsgku.

4. Y npucTpoi [2] anapaTHO i NporpamMHO He peanisdoBaHa (yHKUiss one-time-pin. HeratuBHum
HacnigkoMm LbOro mMoxe OyTW BiACYTHICTb 40AATKOBOrO 3axucTy (BHACMiAOK BMKOPUCTAHHS OAHOrO i
TOrO X NiH-KOQY) MPU KOXXHOMY HacTyMHOMY BMKOPUCTaHHI.

Bigoma Takox cuctema i MeToq KepyoUoi CXeMU KOMYHIKaLIMHUX NPUCTPOIB AMHAMIYHOI MarHiTHOI
cmyru, 3rigHO 3 naTteHTHow 3asiekoro WO 2011103160 [3]. EmynsiTop MarHiTHOi cmyru cmuctemm
BKMoYae B cebe KOTYWKy i gpanBep KOTywku. [dpanBep nepepbavae OTPUMaHHSA CUrHamy pisHoi
dopmu. MNMepepbavaetbca oTpuMaHHa NoABINHOT YacToTu curHany - double-frequency (f/2f).

Heponikun npucTtpoto [3] nongaraloTb B HACTYMHOMY.

1. MpucTpin [3] € KOHTaKTHUM ANS 34UTYBaHHA KapT i3 MarHiTHOK cMyrot. HeratusHi Hacnigku
LbOro - MEXaHi4YHMIN 3HOC | 3abpyaHEHHS 3UNTYIOYOI FONOBKWN.

2. MpucTpin [3] BMKOHAHO y hopM-hbakTopi KapTkM. HeraTMBHMM HacnigkoM LbOro Moxe 6yTu
HEe3pY4YHICTb BUKOPUCTaHHS, TOMY LLO NPUCTPIN NErko BTPATUTK, NOLLKOAUTU MEXaHIYHO.

3. Y npuctpoi [3] € HeOOXiQHICTb AETEKTYBaHHSA 34MTYOYOi roNoBkW. HeratMBHUM Hacnigkom Lboro
€ MOXIMBICTb MOMUIIKOBUX (XONMOCTUX) CpaLbOBYBaHb.

4. Y npuctpoi [3] KOoTywKa Ha MarHitonpoBigHOMYy ocepgi. HeratvBHMM Hacnigkom UbOro €
30iNbLUEHHSI 3HOCY 34UTYHOYOI TOJTOBKMU.

Ak Hanmbinbw 6nu3bknii aHamnor (npoTtoTun) BuOpaHun nateHT US 8628012 [4], wo onucye
cuctemy i cnocib aii nepegaBava cMyri 4actoT AaHmx GNMXKHBOro Momnst MarHitHoi cMmyrn MST, ski
nepegalTb AaHi nNnaTikHWX kapT 3i cMapTdoHa abo iHWOro enekTpoHHoro npuctpowo B POS-
TepmiHan ansa 3gincHeHHs TpaH3akuin. MpucTpin, Wo npautoe Ha 0CHOBI cnocoby MST, micTuTb y cobi
apansep 1 ingyktop. MNpucTpin, wWo npauie Ha ocHoBi cnocoby MST, oTpumye gaHi 3 MarHiTHOI
CMyrY, WO MICTUTb AaHi NnaTikHWUX KapT, obpobnse MPUWHATI AaHi 3 MarHiTHOI CMyru i reHepye
MarHiTHi iMNynbCY BMCOKOI NOTYXXHOCTI, O MICTATb 0BpobneHi gaHi MarHiTHOT CMyru, siKi MOTIM MOXHa
OTpMMaTK 3a LONOMOrOH NMPUCTPOIO AN 34YMTYBaHHS MarHiTHUX kapt y POS-Tepminani.

Heponikn HanbinbLw 6nun3bKoro aHanora (NPoToTMNY) NONAratoTb Y HACTYMHOMY.

Mo-neple, 34iMCHEHHA Nepefadi 4aHMX 3a 4OMOMOro AaHOT CUCTEMM MOXINUBE AUCTAHLUINHO Ha
obmMeXxeHOoMy BiACTaHi B gianasoHi Big 1 0o 2 AKMIB, BUMIPIOBAHOMY MiX MPUCTPOEM, LLO nepenae
CuUrHan, BUKOHaHUM Yy BUMMAAi iHAyKTopa (KOTYLIKM MPUCTPOLO, WO nepefae curHan), i 4eTeKTopoMm
(MpUCTPOEM, KU OTPUMYE CUrHar), BUKOHAHUM Yy BUIMAAi rOMOBKW 34UTyBaya, LLO 3HaAXoOuTbCH B
NPUCTPOI 3YNTYBAHHS MarHiTHMX KapT.

[daHe «kopcTke» OOMEXeHHs no BiACTaHi MK NpuCTposMu nepedadi i npuiomMy UMEPOBOro
curHany € Hacnigkom Toro, Lo AN MeHLWoi BigCTaHi MiX ummn npuctposimu (To6To mMeHwe 1 grorima)
NOTYXHICTb iHOYKTOpa 3aHaaTo Benuka. Lle npv3BoanTb A0 HamarHidyBaHHs ocepasi rofioBku i/abo
HaaNVLWKOBOI  amnniTyanm  CurHany, WO € MpuUYMHOK  Jerpagauii  BXigHOro  kackagy
nigcvnioBaya/geTekropa.

Ons Ginbwoi BigcTaHi MiX uummn npuctposmn (Tob6TO Ginblue 2 AKMMIB) iCHYHOUMa KOHCTPYKLis
iHOYKTOpa He cnpusie O4HO3Ha4HIl iHTepnpeTadil nepegaHoro iHOYKTOpoM curHany. Hacnigkom uboro
€ 3allyMIeHHiCTb. TakoX npu LUbOMY He AeTepMiHOBaHO PO3MOAiN MarHiTHOro nons B NPOCTOPi i
obnacTi HanKkpalloi nepeaadi gaHuX.

Mo-gpyre, peanisauieto TexHomnorii (MeTody) i NPUCTPOID, WO Npauoe Ha OcHoBi cnocoby MST,
nepegbavyeHa MOXNUBICTb 30epexXeHHst NaM'aTi Nicns BigKMIOYEHHS XUBIEHHSA Ons 36epiraHHa AaHuXx
nnaTiKHUX KapT Ta iHWOoi ocobucToi iHpopmalii. [laHa xapakTepucTuka BUHaxo4y HECEK'IopUTHa, Tak
AK 30epexeHHs iHdopmauii MoXe ChpUYMHUTK Ti HECaHKLiOHOBaHOMY BWKOPWUCTaHHIO TpeTiMu
ocobamu.

Mo-TpeTe, Npu peanisauii TexHonorii MST BUKOPUCTOBYETLCS KOTYLLKA iHAYKTOpa 3 JOOPOTHICTIO B
pianasoHi Big 10 mkmMH/Om go 80 mMkmH/OmM. Hacnigkom BULLIEEBKA3aHOrO BUCOKOINO 3HAYEHHS
JOOPOTHOCTI KOTYLIKM iHOYKTOpa € 1i BUCOKA pPEaKTMBHICTb, 4Yepe3 L0 TeHEepYTbCs CTOPOHHI
enekTpoMarHiTHi KonMeaHH4. Lie npu3BoauTb 4O 3allyMNeHOCTi CUrHany i ycknagHiooe iHtepnpeTaLito
AaHuX, BUPOONEHy [OeKkoO4epOoM, SKUA 3HAxXOAWUTbCSA B 34MTyBadi KapT i3 MarHiTHOK CMYroto.
KomneHcauis cTOpoHHiIX KonuMBaHb Npu3BoAUTb A0 Ginbworo (sk MiHiMym, Ha 15 %) cnoxuBaHHsS
erneKTpoeHepril.

Takox BHaAcCNigOK BWMCOKOI OOOPOTHOCTI KOTYLIKM iHOYKTOpa ANns nigTpyMaHHsa HeobxigHoro
CMiBBIOHOLWEHHA MK KOPUCHMM CUrHamoMm i LWyMOBWM CuUrHamnoMm HeobxigHo 3abesnevyBatu
30inblUeHy MOTYXXHICTb BUMPOMIHIOBaHHA. Lle, B CBOK 4epry, NpuM3BOAUTH OO MepemMarHidyyBaHHs
ocepas (cepaeydHnKka) rofloBKn 34MTyBa4va, BHACigoK YOro BigOyBa€eTbLCS iIHTEHCUBHUA MarHiTHUA 3HOC
rONOBKMU.

Mo-4yeTBEpTE, NPUCTPIN, WO Npaue Ha 6asi TexHonorii MST, OAaTKOBO OCHALLEHO FOfIOBKOH
34ynTyBaya MarHitHoi cmyru (CMI1) ansg MOXIIMBOCTI OTPMMaHHSA OAHUX MarHiTHOI CMyrv KapTv i Ansa ix
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noJanbLUoro BUKOPUCTaHHSA. HasABHICTb rOMOBKM 34MTyBaya MarHiTHOI CMYrM MOXe ChpusaTu
HEeCaHKLiOHOBaHOMY KOMitOBaHHIO (BMKOPUCTAHHIO) i/abo HecaHKLiOHOBaHIN nepenayvi OXOPOHHOBAHUX
AaHuX, WO 3HAX04ATbCS Ha MarHiTHI CMyai.

Mo-n'ate, curHan NpuUCTpoto, WO npautoe, 3rigHo 3i cnocobom MST, yepes BMCOKY MOTYXHICTb
nepegadi curHany moxe OyTu 3apeecTpoBaHUM MPUCTPOSAMU, B TOMY YMUCHi HE MpU3HayYeHuMun Ons
peecTpauii MarHiTHUX curHaniB (Hanpuknag enekTpeTHUM MIKpodoHOM). HeraTmBHuUMM Hachigkamm
LLbOro € MOXIMBICTb CTOPOHHBOIO 34NMTYBAHHSA AaHUX | HECAHKLIOHOBAHOro OTPMMaHHS iHdbopmauii.

Mo-wocTte, y npuctpoi [4] anapaTHO i MporpamHO He pearni3oBaHa ¢yHKUiS one-time-pin.
HeratvBHuM Hacnigkom UpOro Moxe OyTn BIACYTHICTL  [0OATKOBOrO 3axuCTy  (BHacnigok
BUKOPUCTaHHS OOHOrO i TOrO X NiH-KOAY) NPW KOXHOMY HacTynHOMY BUKOPUCTAaHHI.

B ocHoBy KopuCHOiI Mopeni noctaBneHa 3agada CTBOPEHHSI KOMMaKTHOro i yHiBepcanbHOro
NPUCTPOIO, NpuU3HayeHoro aAns 6e3neyHoi i HaginHol nepefadvi UMPPOBUMX AaHMX Ha 36inblieHy B
MOPIBHSIHHI 3 ICHYHOYMMW 3HAYEHHAMMW BIACTaHb, 3rigHO 3 Ail0YUMMM MiIKHApOAHMMMK CTaHgapTamu
nepegadi LM@POBMX AaHMX, B NepLly Yyepry nnatikHuUX gaHux abo iHwoi iHdopmadii, a Takox ang
3[0iMICHEHHST NnaTexiB, npu4yoMy 6e3 i3anYHOI HasiBHOCTI MarHiTHUX KapT, CYMICHOrO 3 Cy4YacHUMMU
obuncrnitoBanbHMMN abo KOMyHIKaUIMHUMK cucTeMamun, TakuMn, ik MOOINbHI TenedoHn, cmapTdoHu,
nnadHweTn, abo iHWWMW eneKTPOHHWMW NPUCTPOSMKU, AOUCTaHUIMHO Ha NPUCTPIA  34MTYBaHHS
MarHiTHMX KapT, LWNAXOM e(peKTUBHOIo KOHCTPYKTMBHOIO BUKOHAHHS CKMaZoBUX €IEMEHTIB NPUCTPOIO
i X B3aeMOpoO3TallyBaHHA Ta HAABHOCTI €(MEKTUBHMX 3B'A3KIB MK HMMW, a TaKOX BMKOHAHHS
eneMeHTIB NpUCTpoto 3 edhbekTUBHUX MaTepianis, L0 Oyae TakoX CNpUATU NOPTATUBHOCTI KOHCTPYKLIT i
noninweHMM €eHepro-eKkOHOMIYHUM MoKasHMKaM poboTu NpucTpolo, a Takoxk byae 3abesnedyBaTtu
fesnedHy i HaginHy nepegady LUMPPOBMX AAHUX | CNPUSTU HaOAHHIO KOPWUCTyBadeBi MOBHOMO
KOHTPOMO 3a BMPODBNEeHMMM TpaH3akuisMn, a TakoX npuBede A0 MPOCTOTU | 3PYYHOCTI
06CcnyroByBaHHs KOpucTyBaya, ocobnuBO MpU BUKOHAHHI NnaTexiB 3 BUKOPUCTAHHAM CMapTdoHa
(TenedoHa, NnaHLweTa TOLLO).

lMocTaBneHa TexHiYHa 3agadva BUPIWLYETbLCA TUM, WO Y CUCTEMi Nepeadi LMppoBUX AaHUX
iHOYKTUBHUM METOAOM, L0 MICTUTb NPUCTPIV Nepedadi LMdpoBUX AaHUX iHAYKTUBHUM meToaoM (13),
Hanpuknag AaHux, WO MICTATbCA Ha NIaTKHWX KapTax, 3i cMapTdoHa abo iHWOro eneKkTpoHHOro
nNpUCTPOIo, B NpurmMarouun npuctpin (14). Hanpuknag B POS-TepMiHan ons 34iNCHEHHS TpaH3akuin,
obuncnoBanbHi  cuctemn (12), Hanmpuknag y Burmsagi komn'lotepa, MobinbHoro TenedoHa,
cMapTdoHa, nnaHweTa abo iHWOoro enekTPOHHOIo NPUCTPOLD, i/abo KOMYHIKaLiNHI cMCTEMU, a TaKoX
NPUCTPIN cnomnyyeHHs (4) 3 BULIEBKasaHVMK cucTtemMamu, Npu LbOMY MPUCTPIN nepepadi LnugpoBumx
AaHUX iHOYKTMBHMM meToaoMm (13) micTUTb gpaviBep BuNpoMmiHioBaya (6) Ta iHAYKTOP, BMKOHaHWUA Y
BUMMAGI iHOYKTMBHOI KOTYLLKM BUMNPOMiHIOBaya (2), HOBMM € Te, WO CUCTeMa MICTUTb CUHTe3aTop
curHany (nos. 5), kU MiCTUTb 0BYMCNIoBarnbHY MIKDOCUCTEMY pearibHOro Yacy, BUKOHaHy Yy BUrNAAi
Mikpo-EOM, npuctpin nepegadi undpoBmx [aHUX iHAYKTUBHUM meTogoMm (13) BuKOHaHWMN 3
MOXNUBICTIO 6e3nevyHol Ta HaginHoi nepefadvi UMPPOBMX AaHUX Big IHAYKTUBHOI KOTYLLKW
BUMPOMiHIOBaya (2) B NpuUiMalounmn NpuUCTpin y BUMMAAI MarHiTHOT ronoBkn 34ntyBaya (1) Ha BiacTaHb
no 15 cM 3a BigcyTHOCTi MaTtepianbHOro Hocis nepefaHux UMAPOBUMX AaHUX, NPUCTPIN nepepaui
UMdPOBMX AaHUX HOYKTMBHUM MeTofoM (13) BUMKOHAHUN 3 MOXNUBICTIO NepeMnKaHHA MONSpPHOCTI
Hanpyrn >XUBMEHHS, NpuknageHol [0 iHOAYKTUBHOI KOTYLWKM BUMNPOMiHIOBaya (2), 3 ogHOYacHUM
NMOCUNEHHAM CTPYMY B iHAYKTMBHIN KOTYLULiI BUNPOMIHIOBaYa (2), a TakoX 3 MOXIMMBICTIO anapaTtHol
peanisauii nonApu3aadii HoCig curHany Ta nporpamMHoI i anapaTHoi peanisadii cepsicy one-time-pin.

OGuucnitoBanbHa MiKpocucTemMa pearnbHOro 4acy cuHTesatopa curHany (5) BukOHaHa 3
MOXITUBICTIO BUKITIOYEHHS BanaHCcyBaHHSA 004YNCNIOBaNIbHOMO HABaHTaXKEHHS.

OGuucnoBanbHa MiKpocucTemMa pearnbHOro 4acy cuHTesatopa curHany (5) BuMkOHaHa 3
MOXIMBICTIO MOCNIAOBHOT YCTAHOBKN 3HAYEHHSI MOTOYHOMO Kaapy CUMrHamy Ha BUBOAAX OBOPO3PAOHOI
LMdPOBOI LWMHM 3 YAaCTOTOK BiATBOPEHHS curHany B mexax Big 0 Hz go 4 KHz.

Ak gpanBep BunpomiHioBava (6) cuctema MICTUTb BUMCOKOYACTOTHUW Nepemukay 3 cepeaHboro
TOYKOI CMOXMBaHHSA i cTabinizauielo Hanpyrn cepefHbOi TOYKM BiJHOCHO BEPXHBLOI i HUXKHLOI TOYOK
KVBIEHHS.

MpucTpinn cnonyyeHHs (4) 3 ob4yncnioBanbHUMM | KOMYHiKaUiiHUMK cuctemamm (12) BUKOHAHWIA 3
MOXMUBICTIO Nepefadi JaHUX i Kepylunx KoMaHa nNpucTporo nepegadi UMgpoBMX aHUX iHOYKTUBHUM
MeToaoM (13) i 3 MOXNUBICTIO NEpPEBIPKU CTaHy Lboro npuctpoto (13).

MpucTpin cnonyyeHHs (4) 3 obuncnioBanbHUMM | KOMyHiKaLiiHumMu cuctemamu (12) BUKOHaHUA 3
MOXSIMBICTIO MIATPUMAHHA CTaHAAPTHUX MeToAiB nepegadvi JaHux, Takux, K Hanpuknag Bluetooth,
UART, RS232, USB T1a iHWwwx.

MpucTpin cnony4deHHs (4) BUKOHAHO y BUrMsiAi KHOMOK abo nepemukayiB pexxumis.

Mnocke ocepoa (18) iHAYKTMBHOI KOTYLIKM BUMPOMiHIOBaYa (2) BMKOHAHO 3 MarHiTHO-
HenTpanbHOro maTtepiany.
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Mnocke ocepas (18) koTywkn BunpoMiHoBada (2) BMKOHaAHO AOBractoi oopMu NPSAMOKYTHOrO
nepepisy.

Mnocke ocepas (18) iHAYKTMBHOI KOTYLKW BUNpOMiHIOBa4a (2) BMKOHaHO goBractoi copmu
NPSIMOKYTHOIO Mepepi3y i3 3akpyrneHMMu kpasmm abo 3 nonepevyHum nepepisom y BUIMAAI NamaHnx
rpaHen.

OOMoTKa iHOYKTUBHOI KOTYLLKM BUMNPOMIHIOBa4a (2) BUKOHaHa i3 CTPYMOMNPOBIOHWX MaTtepianis 3
i30N4Li€t0 KOXKHOIo BUTKA Bif CyCigHIX BUTKIB.

MpucTpin nepegavi UMPPOBMX AaHMX IHOAYKTMBHUM MeTogoM (13) BUKOHaAHUM 3 MOXIMBICTIO
eMynioBaHHSA ogHiei gopixxku Homep 1 (track 1).

MpucTpin nepegayi LMPPOBUX AaHMX IHOAYKTMBHUM MeToaoM (13) BMKOHAHWA 3 MOXIUBICTHO
eMynoBaHHA oHiei opikkM Homep 2 (track 2), wo micTuTe HeobxigHi NNaTixHi AaHi y pa3i BUKOHAHHSA
nnaTiXHUX onepadin.

Mpuctpin nepepavi LMPPOBMX AaHMX IHOYKTUBHUM MeToAoM (13) BMKOHAHWA 3 MOXIUBICTIO
eMynioBaHHSA ogHiei gopixkn Homep 3 (track 3).

MpucTpin nepegadi LMPPOBUX SaHUX IHAYKTUBHUM MeTOAoM (13) BUKOHAHWIA Y BUMMSAI HAKMagKu
00 eneKTPOHHOro NpUCTPOIO.

MpucTpin nepegayi uMPOBUX AAHUX IHOYKTUBHUM MeToAoM (13) BUKOHAHUI Y BUMMSIAI 3aXMCHOTMO
yoxria o eneKTPOHHOro NPUCTPOIO.

MpucTpin nepenavi unpoBKX AaHUX IHOYKTUBHUM MeToAoMm (13) BUKOHaHWI y BUrNAgi 6penoka.

MpucTpin nepenavi unpoBKx AaHux iHOYKTUBHUM MeTogoM (13) BUKOHaHWI y BUrnagi 6pacneta.

IHOYKTUBHA KOTyLLKa BMNPOMiHIOBa4va (2) BMKOHaHa 3 gobpoTHicTio B mexax Big 0,0001 go 200
pMH/OnT.

IHAYKTUBHA KOTYLLKa BMNPOMiHIOBaYa (2) BUKOHaHa 3 HEBPEryNbOBaHUM YKNagaHHSAM BUTKIB.

IHAYKTUBHA KOTYLLKa BMNPOMiHIOBaYa (2) BUKOHaHa 3 ynopsagkoBaHMM yKnagaHHAM BUTKIB.

O6uuncnioBanbHa cuctema (12), Hanpuknag y Burnagi MobinbHOro npuctpoto, 3abesnedveHa
nporpamHumMm 3abesneveHHsaMm (17), peanizoBaHMM Ha 6asi anroputmy 6esnevHoro 36epiraHHs
pekBi3nTiB (16).

MporpamMHe 3abe3neyeHHs (17) peanizoBaHo Ha 6a3i anropuTMy aBTopm3alii Ta ineHTudikau;i.

O6uuncnioBanbHa cuctema (12) i npuimatoda cucrema 6aHky (15) nporpamHo i anapaTHO BMKOHaHI
3 MOXMNUBICTIO OgHOYacHOI peanisaLil cepBicy one-time-pin npu peanisaLii anropuTMy KpUNTOMYHKLIT.

MpucTpin nepefadvi UMPPOBUX AaHMX IHOAYKTUBHUM MeToaoM (13) BUKOHAHWA 3 MOXIUBICTIO
reHepyBaHHA curHany npu nepemMukaHHi NonApHoOCTI.

[parisep BunpomiHoBaya (6) BUKOHaHMI 3a cxemor H-mocTa.

EnemeHTun cepsicy one-time-pin po3tawloBaHi B obuucnoBanbHin cuctemi (12) Ta npuimatodin
cuctemi (15) 6aHky.

[MepepaxoBaHi 03HaKM NPUCTPOIO CKNagakTb CyTb KOPUCHOT MOAENi.

MpUYMHHO-HACNIAKOBUIA 3B'A30K MDK CYKYMHICTIO O3HakK, WO 3asBsATLCA, Ta TEXHIYHUM
pes3ynbTaToM Monsirae B HaCTYNHOMY.

CyyacHui piBeHb TEXHIKU JO3BONSAE BUKOHYBATW €MNEKTPOHHI TpaH3akuii pis3HMMmM cnocobamu, Lo
peani3yloTbCA Ha OCHOBI pi3HUX 6a3oBMx NpucTpoiB. OgHak y GinblWOCTi BUNagkKiB cnocid 3AincHeHHS
TpaH3akuin 3anexuTb Big BubpaHoro cnocoby abo BuAy TpaH3akuii (Hanpuknag TpaH3akuii 3
BUKOPUCTaHHAM NNaTPKHOT KapTKW, onnaTu 3a NnapkyBaHHA Ha aBTOCTOSHLL 3 nonepeaHbo OnnavyeHoro
paxyHKy Ta iH.)

Hanbinbw 4acto BXvBaHMM 3acobom € nnaTtikHa kapta (marHiTHa abo mikponpouecopHa). [o
HaMnNoMynspHiLLMX CUCTEMaM NnaThkHUX kapT HanexaTtb Visa, MasterCard i American Express.

Ons nnatikHOI KapTKM BUAINAETbCA KOHKPETHWUM OaHKiBCbKUI paxyHOoK. BignosigHo, rpowwosi
KOLWITW, AOCTYMHI 3a Ui€0 NIaTiKHOK KapTKOK, MOXYTb nepebyBaTtu nvwe B OAHOMY MicLi. ICHyBaHHS
BENUKOI KINbKOCTi paxyHKiB y hiHAHCOBMX yCTaHOBaX MPU3BOAUTH 0 HEOOXiOHOCTI BMKOPUCTAHHS W
iHLIMX KapT, WO YacTo 6yBae He3py4YHMM i Hebe3nevyHuM A5is KopucTyBada KapT.

[MponoHoBaHe pilleHHS HaJae MOXNUBICTb BUKOPUCTaAHHA [OEKiNbKOX Pi3HUX paxyHKiB 3a
Jonomoroto 30epiraHHs i BUKOPUCTaHHS BIpTyanbHUX PEKBI3UTIB paxyHKiB, @ TaKOX BMKOPWCTAHHS
iHWOT undpoBoi iHpopmauii, ska Moxe 3bepiraTUcA Ha kapTax 3 MarHiTHOI CMYrok i nepegaBaTucs
Ha MPUCTPOI 34YNTYBAHHA KapT i3 MarHiTHOK CMyroto. TakMM YMHOM, FPOLLOBI KOLUTU MOXYTb OyTu
AOCTYMHI OOHOYACHO 3 [JEeKiNbKOX paxyHKiB KrieHTa i He BuMmaralTb nepeobnagHaHHsA HasiBHUX
nnaTikHMX cucTem Ha 6asi KapT i3 MarHiTHOK CMYrol0.

PilleHHa nocTaBneHMx TexXHIYHMX 3aJad MOXe BUKOPUCTOBYBATUCA AONs nepedadi nnaTbkHOI
iHpopmauii, HeobXigHOT ANA 34INCHEHHST NNaTkHUX, OE3roTiBKOBUX onepaLi, a Takox Aansa nepenadi
iHWKMX UndbpoBUX AaHnX.

lMepeBaramn nNPOMNOHOBAHOIO TEXHIYHOMO PIlLEHHS € MOXIMBICTb YHiBepcarnbHOI nepegadi
UMdpoBUX AaHWX, Yy TOMY YUCHi Nepedadi NnaTiKHUX AaHUX A8 34iIMCHEHHA nnaTexiB 3a 4OMOMOro
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NPUCTPOIB, OCHALLIEHMX 34MTYBaYaMn MarHiTHUX KapT, Nnpudomy 6e3 isnyHOT HAdABHOCTI TakuUx KapT Y
KnieHTa i, oTxe, 6e3 BUKOPUCTaHHA TaknuX KapT y NPUCTPOI 3UMTYBAHHSA MarHiTHUX KapT.

Lle nae MoXnmMBICTb HE MPOBOAUTU EMICItO KapT i3 MarHiTHOH cMmyroto (y T.4. nraTikHMX KapT) abo
He HocuTK 3 coboto Geanid KapT i3 MarHiTHOK CMyrot (B T.4. MAATiXKHUX), @ TAKOX CNPUSE 3PYYHOCTI
30INCHEHHS SIK oNnaTtu, Tak i B Liflomy nepedadi umdposol iHhopmauii.

lMepenaya paHuMx 3a OOMOMOrOK MPOMOHOBAHOIO TEXHIYHOMO pilleHHs € 6e3neyvHol, Tak sk
npuUCTpin He 36epirae B cobi nnaTixkHOi iHdopmaLii, i iHdopmauisi nepedaeTbesi B 3axumileHy obnacTb
nporpamHoro 3abesneyeHHs No 3axulieHomy kaHany. Lie nepelkogae HeCaHKLiOHOBaHOMY AOCTyny
i/abo BMKopuUcTaHHIO iHGdopMaLii. Takox B 3asiBMOBaHIN cUCTEMI peanidoBaHa (yHKLiA one- time-pin,
sika cnpuse iHopmMauinHii 6esneli HaBiTb y pasi HeCaHKLiIOHOBAHOro AOCTYNY A0 NNATKHUX AaHUX,
LLNAXOM BUKOPUCTAHHSA YHiKanbHOro pin-koay (KOXeH pas HOBOr0) NMpu KOXHi HOBIN nepeaadyi AaHuX.

Mepenik giryp, kpecneHb, CXeMm.

TexHiuHe pilleHHSA NOSICHIETLCA Ha dir. 1 - doir. 5, ge:

Ha qir. 1 306paxeHa ymoBHa cxema nepegadi i MPUNOMY CUrHaniB Big KOTYLIKM A0 34UTYHOYOI
rofIOBKM iHAYKTUBHUM METOAOM, i YMOBHUIA PO3MNOAiN CUITOBUX IiHi B 0611acCTi ronoBkuy;

Ha cpir. 2 306paxxeHa cxema NpUCTPOto nepedadi UMpPoBUX 4aHUX iIHAYKTUBHUM METOLOM;

Ha cir. 3 300paxeHi 3B'A30K i B3aeMofisi KOMMOHEHTIB 3asiB/ItOBAHOI CUCTEMW, LLO Mpautoe Ha
OCHOBIi ONUCYBaHOro cnocoby, 3 MPUCTPOEM 34UMTYBaHHS KapT i3 MarHiTHOK CMYroH;

Ha qoir. 4 306pakeHunin XUTTEBUIA LUMKM | CYNYTHI enemMeHTn 3asiBroBaHOi CUCTEMM, LLO NpaLutoe Ha
nigctasi onucyeaHoro cnocoby (To6To Big eMicii KapT i 4o nepefadi gaHux);

Ha dpir. 5 npeacTaBneHa cxema KOHCTPYKLUIT 34MTYOYOI FTOMOBKM, @ TAKOX KOHCTPYKLiT iHOYKTMBHOT
KOTYLUKM BUNPOMIHIOBa4a i OpieHTaLis iHOYKTMBHOI KOTYLUKM BWMPOMIHIOBa4Ya B MOMEHT nepepadi
AaHunX.

Ha dir. 1 oBanbHUMK MiHIAMW MOKa3aHO YMOBHWA PO3MOAIN CUNOBUX fiHI MarHiTHOro nons B
obnacTi MarHiTHOI rornosku (nos. 3).

Ha cpir. 3 nyHKTUPHMMM NiHIAMKW NO3HAYEHI OCi HAMOTYBaAHHS KOTYLLUKM BUNpPOMiHioBa4da (no3. 10) i
KOTYLLKM 34MTYIOYOi ronoBKM (nos. 8).

Ha cpir. 1 - pir. 5 npurHATI HACTynNHi NO3HAYEeHHS:

1 - 34ynTyoua ronoBka (KOMMOHEHT MPUCTPOKO 3UNTYBAHHS);

2 - iIHOYKTMBHA KOTYLLKa BUNPOMIHIOBaYa;

3 - MPOCTOPOBUI PO3NOAIN CUITOBUX NiHIM MarHiTHOro Nons B 061acTi MarHiTHOT ronoBKy;

4 - NpUCTPIN CNONYyYEHHS;

5 - cuHTesartop curHany;

6 - ApariBep BUNpOMiHIOBaYa;

7 - 3uMTyBay, ocepasa 34NTYBaNbHOIO ENeMEHTa;

8 - BiCb HAMOTYBAHHS KOTYLLKW 34ATYHOYOI rONOBKY;

9 - 3230p 34MTYHYOI FOMOBKY;

10 - Bicb HAMOTYBaAHHS iIHAYKTUBHOT KOTYLUKW;

11 - po3TallyBaHHsi eNeMeHTIB Mig Yac nepefadvi curHany (no3. 11 Bknodae B cebe nos. 2 i nos.
10, a Takox no3. 1, No3. 7 i nos. 8);

12 - komyHikauinHa abo ob4ncnioBanbHa cuctema 3 BCTAHOBIEHUM NPOrpamMmHUM 3a6e3ne4eHHsIM;

13 - npucTpin nepegayi ULMPPOBUX AAHUX IHAYKTUBHUM METOLOM;

14 - npunmaroun npuctpiv (Hanpuknag POS-tepminan);

15 - rocnogaptotoumnii cyb'ekT (0aHk/marasvH/ycTaHoBa);

16 - pekBi3nTy;

17 - nporpamMHe 3abe3neyeHHsl, BCTAHOBMNEHE Ha obuncnioBarnbHin cuctemi (12);

18 - ocepas iHOYKTVMBHOI KOTYLLUKM BUNPOMIHIOBa4a;

19 - KOHCTPYKTUBHA iHOYKTMBHICTb 34MTyBaya MarHiTHOI rofloBKu.

OOGr'pyHTYBaHHSA CYyTHOCTiI KOPUCHOT MoAEeni.

Cuctema nepepavi uMpoBMX AaHUX HOYKTUBHUM MeTodoM 6asyeTbcs Ha MpuCTpoi nepegadi
UMdPOBMX AaHMX IHOYKTUBHUM MeToaom (no3. 13). Llen npuctpin (13), y CBOIO Yepry, cKrnagaetbcs 3
iHOYKTMBHOI KOTYLUKM BUMNpoOMiHOBa4da (no3. 2), ApanBepa BUMNpOMiHOBaya (no3. 6), cuHTesaTopa
curHany (mo3. 5), mpucTtpor cnonyyeHHs (no3. 4) 3 obuucnoBanbHUMK (KOMM'OTEP, MOBINbHUIA
TenedoH, cMapTdOoH, NnaHweT i T.4.) i/abo kKomyHikauinHMMK cuctemamm (nNos. 12).

IHOYKTUBHA KOTyLLKa BWMNPOMiHIOBa4ya (BMNpoMiHioBa4) (Mo3. 2) mae Taki ocobnmsocTi. lNMnocke
ocepast iHOYKTMBHOI KOTYLUKM BUMNpoMmiHioBava (Mo3. 18 Ha dir. 5) BWMKOHaHWA 3 MarHiTHO-
HenTpanbHOro Matepiany i BUCTynae B poni kapkaca dikcauii npoBigHuka. Ocepas mae [oBracTty
dopMy NpsIMOKYTHOro nepepidy. [donyckaeTbca dopma ocepast i3 3akpyrneHumMu abo 3pisaHumu
rpaHsMu NonepeyvHoro nepepisy.
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O6moTKa IHOYKTUBHOT KOTYLLKM BUNPOMIHIOBa4a (N03. 2) BUKOHaHa 3 CTPYMOMNPOBIAHNX MaTepianis
3 i30nAUiE0 KOXHOrO BWUTKA BiA CyCigHiX BWUTKIB. TakoX, Hanpuknag, NoBiTPAHWUIA MNPOLUAPOK MOXE
BUCTYNaTU SK i30M1IATOP NMPUW 3HAYHIN Pi3HUL NOTeHUianiB, Wo cknagae MmeHwe 2 kB/Mm (npu BigHOCHIN
BonorocTi meHwe 50 %).

Y npoueci poboTK iHOYKTUBHOI KOTYLUKM BUMpOMiHOBada (Mo3. 2) rpafieHT MarHiTHoro nons
cniBHanpaBieHni JOBXWHI (OCi HAMOTYBaHHSA) BUNPOMiHIOBaya (no3. 3 Ha qoir. 1).

Tak siK MarHiTHa romnoBka (no3. 1) peecTpye BeNWYMHY 3MiHWM MarHitTHoro nons (To6To nepuy
noxigHy), To Ans Oinbwoi amnniTyguM nika (cnnecky curHany) HeoOxigHo, Wwobu pOHT 3MiHK
NONAPHOCTI NparHyB 4O MUTTEBOTO.

Y 3B'A3Ky 3 UMM ApaviBep BunpomiHioBada (Mo3. 6) mae Taki ocobnueocTi. Ons dopmyBaHHs
BMpa3HMUX CNIecKkiB i ANg BUTAryBaHHA (POHTY BUMPOMIHIOBAHOrO CuUrHany B npoueci pobotu
npucTpoto (no3. 13) BUKOPUCTOBYETLCA 3MiHA MOMSIPHOCTI CTPYMYy 4Yepe3 BuMnpoMiHioBad (nos. 2) 3a
ponomoroto H-mocta. Lle npuBoanTtb A0 (hbakTMHHOro NoABOEHHS BXiAHOI Hanpyru apaveepa (nos. 6)
Ha KOHTaKTax BMMNPOMIiHIOBa4a, 3a paxyHOK 4oro 36inblyeTbCca AarnbHICTb CTIMKOro cnpalboByBaHHSA
3asBMOBaHNX TEXHIYHUX 3aco0biB Nepegayi LMpPOBUX AaHMX IHOYKTUBHUM METOO0M.

Takox gonyckaeTbcs sK ApaniBep BUKOPUCTOBYBATU BUCOKOYACTOTHWUI nepemukad (no3. 6 Ha dir.
2) 3 cepedHbOK TOYKOK CroXuBaya i ctabinisauieto Hanpyrm cepefHbOoi TOYKM BiAHOCHO BEPXHLOI i
HWKHBbOI TOYKM XUBNEHHs. Lle peanisyeTbcs 3a AOMOMOroK ynpasfiHHA MikpoobuncnoBanbHol
cuctemu (nos. 5).

CuHTesaTop curHany (nos. 5) mae taki ocobnmeocTi. BiH MicTUTb 0G4McnOBanbHy MikpocucTemy
peanbHOro yacy (mikpo-EOM, wWo BMKOPUCTOBYE onepaLifiHy CUCTEMY, i BUKMNoYae GanaHCyBaHHSA
obuncrnoBanbHOro HaBaHTaXeHHs!) (no3. 5), NocrnigoBHO BCTAHOBMKE 3HAYEHHSI MOTOYHOrO Kagpy
curHany Ha BmBogax OBOPO3PAAHOI LUMGPOBOI WnHK (Mik No3. 5-6 Ha dir. 2). YacToTa BiATBOPEHHS
curHany ctaHoeuTb Big 0 Hz go 4 KHz.

MoxnmBe BWKOPUCTAHHA OZHOPO3PSAAHOK wWuHM (Ha ir. 1 - ¢ir. 5 He nokasaHo) i3
3aCTOCYBaHHSIM JOMYHOrO 3anepeyeHHs 3 MeTOol ynpaerniHHA H-mocTom (WO € ogHuM 3 BapiaHTOM
BMKOHaHHS Y3ro[pkKeHHs cMHTe3aTopa i gpaviBepa Ans cumynsuii JonomikHoro pospsagy). Mpu ypbomy
3a paxyHoK pi3HuLi NoTeHuianiB peaniayeTbCca nepegadya gaHux BignoBigHUM YMHOM.

MpuiioM JdaHux i KOomaHg, niaroToBKa, BUMPOMIHIOBaAHHA i ynpaeniHHA MpucTpoem (rno3. 13)
NpOBOANTLCSA 06YMCOBANBHOK CUCTEMOIO (N03. 12).

MpucTpin cnonyyeHHs (nos. 4) 3 obuncnioBanbHMMKM abo KOMYHiKauinHUMK cucteMmamm (nos. 12)
Mae Taki ocobnueBocTi. BOHO BMKOHaHe 3 MOXIMBICTIO Nepedadi AaHuX | KOMaH4 NpUCTPO0 nepeaadi
UMAPOBMX AaHUX IHOYKTUBHMM MeToAoM (Mo3. 13) i 3 MOXIMBICTIO ONuTyBaHHA (NEepeBipkn) CTaHy
NpucTpolo nepegadi UMPPOBUX AaHMX iHOYKTUBHUM MeTogom (no3. 13). CnonyyeHHs Moxe 6yTwu
peanizoBaHO 3a OONOMOroKW CTaHAApPTHUX MeToAiB nepefadvi gaHux, Takmx, sk Bluetooth, UART,
RS232, USB Ttoulo.

Y pasi, konu nNnaTtixHi gaHi He po3wwuproBaHi, TOBTO BCTAHOBMNEHI BUPOOHMKOM, i HE MpU3HaYeHi
Anst gofdaBaHHA abo 3MiHM B xofi ekcnnyartauii, abo npucTpii nepefadi UMPPOBUX AaHUX
iHOYKTUBHUM meTodoM (no3. 13) noBMHEH ekcniyaTyBaTucss 6e3 JOMOMOrM CTOPOHHIX MPUCTPOIB
KepyBaHHS, NPUCTPii cnonyyYeHHs (No3. 4) Moxe 6YTU BUKOHAHWI y BUIMAAI KHOMOK abo nepemMukadis
pPEXMMIB.

3a [ponomorow NpuUCTpol nepedadi UUpPoBUX AaHUX IHAYKTUBHUM MeTodom (no3. 13)
peani3oBaHO CTilike 34MTyBaHHs iHOpMaLii LWIAXOM 34MTYBaHHA eMynsuii KapT i3 MarHiTHOI CMYroH
(KMC) (3rigHo 3i ctangaptamu ISO/IEC 7810, ISO/M1EC 7811, ISO/IEC 7812, ISO/IEC 7813, ISO 8583
Ta ISO/IEC 4909), BMKOPMUCTOBYIOUN MPUCTPOI 3YMTYBaHHS KapT i3 MarHiTHOK CMYrow (Hanpuvknag
POS-TepmiHanwn) (nos. 14), kaptn 6e3nekun, ANCKOHTHI, akuii, 3HWKKOBI Ta iHLWI kKapTy.

Mpy ubOMy MakcMmanbHa ekcnnyaTtauinHa BiACTaHb MiX iHOYKTMBHOK KOTYLLKOH BUNPOMIiHIOBaYa
(mo3. 2) i marHiTHO ronoBKo 34mTyBaya (nos. 1) gocsrae go 15 cm, a He 1-2 gonma, SK y NpucTpol
Hanbinblw 6rm3bkoro aHanora (npotoTuny) [4].

3Baxalun Ha BUKOPUCTAHHS KapT i3 MarHiTHOK CMyrol B MRaTiKHUX CUCTeMax MpuUCTpIn
nepegayi uudpoBMX [aHUX iHOYKTMBHMM MeTogoM (rno3. 13) BMKOPUCTOBYETbCS ANA nepefadi
umncppoBoi iHbopmalLii, B ToMy yucni nnaTtikHoT iHdopmalii, HeobxigHOI AN 34IACHEHHA NNATRKHUX
©e3roTiBKOBMX onepadii.

MpucTpinn cnonyyeHHs (nos. 4), 6yay4m nigknoyeHMMm Ao obumcnoBanbHOi abo KOMYHiKauiiHOI
cuctemu (no3. 12), ineHTudikyetbcsa sk nocnigosHui nopT (ctaHaapT RS232, UART), 3a gonomMoroto
SIKOro NMPOBOAMTBLCA Nepefadya KoOMaHg i AaHUX Y NPUCTPIA nepefadi UuMpoBUX OAHUX IHOYKTUBHUM
meTtogom (nos. 13).

KopuctyBay B iHTepdenci gopatka (3anywieHoro Ha obuucnioBanbHii CUCTEMI, Hampuknag,
cmapTdoHi, TenedoHi, nnaHweTi i T.4. (Ha ¢ir. 1 - ¢ir. 5 He nokasaHO) BMOMpae, sKy came
iHpopMmauilo (siKa 3aBaHTaxeHa i Ky HeobXxigHO nepenatu) BiH 6yae BukopucToByBatu. llicns yoro
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obuyumcnoBanebHa cuctema (nos3. 12 Ha ir. 3) nepenae faHi B obuncnioBanbHy MUkpocuctemy (nos.
5).

MpucTpin cnonyyeHHs (No3. 4) nepefgae OTPUMaHI OaHi CMHTE3aTopy curHany (nos. 5), nicns yoro
OaHi NepeBipAITbCA Ha UiNICHICTb i MigroToBNATLCA (NEPETBOPIOOTLCA B MOCNIAOBHICTL KaapiB) A0
BUMPOMIHIOBAHHS iHOYKTMBHOK KOTYLUKOK BUMNPOMIiHIOBa4Ya (Mo3. 2) y NPUCTPIA 34MTyBaHHA KapT i3
MarHiTHot cMmyroto (nos. 14).

MMicna nigroToBkM gaHuX, cMHTE3aTop curHany (mo3. 5) nocunae gpanBepy BUNpoMiHioBaYa (Mos.
6) curHan, WO [J03BONISE BUKOPWCTOBYBATM €MEKTPOEHEprilo mkeperna xuBneHHs. CuHTesatop
curHany (nos. 5) NocnigoBHO NepepaxoBye HasIBHI B Nam'aTi Kagpw, ski 6ynu nepeTBopeHi Ha OCHOBI
nepefaHvx AaHux, y cuHTesatop curHany (nos. 5) 3 obuncnioBanbHoOi cuctemu (nos. 12) 3
ikCOBaHMMUN YaCOBMMM 3aTpUMKaMU, 3agaHnmu, 3rigHo 3 MeToaom koaysaHHs f/2f.

Micna 3akiHYeHHs nepepadi AaHWX cuHTEe3aTop curHany (no3. 5) nepepae 3abOpOHHWI curHan
ApaviBepy BUNpoMiHioBaya (no3. 6), B pesynbTaTi Horo NpUnMHAETLCA eHepro3abesneyveHHs gpanesepa
BUNPOMiHioBa4a (No3. 6) i 4oYipHiIX NPUCTPOIB (TOBTO IHAYKTUBHOI KOTYLLKM BUNPOMiHIOBaYa) (nos. 2) i
NoB'A3aHNX 3 HEl MoAyniB (TOOTO BCix AoYipHiX 06'eKTiB).

Ha ocHoBI oTpyMaHoro BBOAY Bif cMHTe3aTopa curHany (nos. 5) apansep BunpomiHioBaya (nos. 6)
dopmye curHan 3 YiTKO BUPaKEHMMWU BUCXIOHUMMW i cnagHUMKM OPOHTaMWM cuUrHany, siki BUNPOMIiHIOe
nigkrnoyeHa iHOYKTMBHA KOTyLIKa BUNPOMiHOBada (nos3. 2). ®akTU4HO MOBIAOMIEHHS curHamy 3
npuctpoto (no3. 13) BinbyBaeTbcA Ha BCi Tpy 34MTyBaya (nos. 7).

Bumorun po iHTepnpeTauii curHanis Tpbox gopixok (3rigHo 3 ISO 7811, ISO 7813) Bigpi3HsATbCA
(track 1/2/3):

- Aopixka Homep oauH (track 1) mae winbHicTb 210 bpi, 7-6iTHWMI andasiTHO-UNdpPoBUI KOA;

- gopixka Homep gga (track 2) mae winbHicTb 75 bpi, 5-po3pagHnin unpoBmn KOA,;

- popixka Homep Tpu (track 3) mae winbHicTb 210 bpi, 5-po3pagHUn LM POBUIN KOA.

Y 3anponoHOBaHOMY TEXHIYHOMY PpilleHHI € MOXIUBICTb MOBIQOMIIEHHS CUrHamy TiflbKW OAHi
AOpiXLUi 0AHOPAa30BO, MPYHTYHUNCH HA Pi3HULI B LWINBHOCTI | pO3pAgHOCTI KOOYBaHHS KOXHOI AOPIKKM.

KoxHa popixka (track 1/2/3) TepmiHyeTbCcs KOHTpoOnbHOK cymotro LRC.

Y npucTpoi nepefadi UMdpoBUX aHNUX iHOYKTUBHUM MeTogoM (Mo3. 13) ogHOPa30BO EMYITHETLCS
TiNbKM ofHa OopikKa, sika MICTUTb AaHi, Wwo HeobxigHo nepedatu. [Bi iHWIi OopiXKK BigknaaoTbes 3
NpoLEeCy 34MTYBaHHSI, OCKifNIbKM HE MPoXoasATb NepPEBIpKy UinicHOCTI gaHnx no N-6iTHOMY KOA4YBaHHIO i
LRC.

Tak, Hanpuknag, ons nepegadi nnaTipkHUX [aHuX Y MNpUCTpoi nepefadvi UMpoBUX AaHUX
iHOYKTUBHUM MeTodoMm (no3. 13) emynioeTbecsa gopixkka Homep 2 (track 2), wo mae HeobXigHi nnaTixkHi
OaHi.

IHOYKTUBHA KOTYyLLIKa BWUMPOMIiHIOBaya (Mo3. 2) BMKOHAHa 3 MarHiTHO-HEWTpanbHUM OCepAasM,
BMCTYNalo4yMM B PONi BMKIMIOYHO Kapkaca Ans dikcadii nposigHuka (no3. 18 Ha dir. 5) iHQyKTMBHOI
KOTYLUKM BUNPOMiHIOBa4a (nos. 2).

3aaBneHun NpucTpii nepegdadi UMPOBUX OAHUX HOYKTMBHUM MeTodoMm (rno3. 13) moxe OyTu
peanizoBaHWin Yy BUMMsAi JOMNOBHEHHS A0 MOGiNbHUX TenedoHiB, cMapTdoHiB, NnaHwWeTiB i T.4., a
TaKOX Y BUIMsAi HAKNaaku 4O eNeKTPOHHOro NPUCTPOI0, 3aXMCHOro Yoxna, 6punka, 6pacnerta ToLo.

Mepepaya pgaHux (y T.4. onnaTta) 3a [OMOMOrold MPUCTPOK nepedadi UudpoBuX [aHUX
iHOYKTMBHUM MeToAoM (no3. 13) nNpoBOAUTLCS Ha BIACTaHIi MiX 3YMTYHOUOK FOMOBKOK MPUCTPOIO
34NTYyBaHHA KapT i3 MarHiTHow cmyroto (Hanpuknag POS-tepmiHany) (no3. 14) o iHOYKTUBHOI
KOTYLUKM BUNpPOMiHIOBa4a (Mo3. 2) B cepedHboMy 6nm3bko 5-10 cm. PeanbHO MOXMIvBMIA AianasoH
nepegadi gaHnx MK npunmMmanbHo-nepedaBanbHUMM NPUCTPOSMU - Ha BigcTaHi Big 0 cMm go 15 cm
3anexHo Big KOHCTPYKTMBHOIO BMKOHAHHS NMPUCTPOI0 34NTYBaHHS UndpoBrx AaHux (nos. 14).

Y MOMeHT nepegadi gaHux cmapTdoH (TenedoH, nnaHweTt i T.4.) HeobxigHO TpumaTtu
napanenbHO 3a30py 34uTyBava kapT (Hanpuknag y POS-TepmiHani) Ha pekoMeHAOBaHil BigCcTaHi, Wo
ctaHoBuTb 5-10 cMm. He pekomeHayeTbcsi nepemiwyBatv i obeptatn npuctpin (no3. 13) nig vac
nepegadi gaHunx. To6To Bicb (No3. 10) KOTYLWKM BUNPOMiHIOBa4ya (No3. 2) noBuHHa OyTK po3TalloBaHa
napanensHO KapTonpunManbHin WinuHi (Ha dir. 1 - gir. 5 He Noka3aHo) 3unTyBaya KapT.

Y NpuCTpOsiX 34UTYBaHHA KapT i3 MarHiTHOI CMyrow (pigep) BUMKOPUCTOBYETLCHA 34nUTyiOua
MarHiTHa ronoBka 3 TpboMa gopikkamu (3rigHo 3 ISO/IEC 7810). To6To B KOpnyci MarHiTHOI rofoBKu
3untyBaya (no3. 1 Ha ir. 5) 3HaxoAsATbLCA TPU He3anexHUX 34ntysada (nos. 7 Ha ir. 5) Ana KoxHoi
OOPKKN, SIKi PO3TaLLIOBYIOTLCA Ha BiACTaHi, 3HAa4YHO MEHLUIN, HiX BiACTaHb MK 34UTYIOHYOKO MONOBKOKO
(no3. 1) 1 iIHOYKTMBHOI KOTYLLKOK BMNPOMiHIOBa4a (nos. 2).

Y BUNagKy iHOYKTMBHOI nepefadvi OaHUX BiACTaHb MK 34uTyBavyeM (no3. 7) i iHOYKTUBHOMO
KOTYLLKOI BUMPOMiHiOBa4va (Mo3. 2) Habarato Ginblle, HiXX BiACTaHb MK 3unTyBaydamu (nos. 7) y
KOpnyci 34nTyto4oi ronioBkn (no3. 1). 3 MeTor NOACHEHHST (i3MYHOr0 YsIBITIEHHSA MPUNYCTUMO, O BCi
Tpy Aatynka (OuB. 7) 3HAXOL4ATLCA B OAHIM TOYL | HE BMAMBalOTh OAWMH Ha OOHUIA. EkcnepumeHTansHo
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Oyno niaTeepmkeHo, WO BNAUB TPbOX OATYMKIB OAMH Ha OOHWM HACTINbKM Manuii, Wo iM MOXHa
3HexTyBaTn. OTXKe, NigTBEPAXKYETLCA BULLIEBKa3aHe NPUNYLLEHHS.

3umTytoya romnoeka (no3. 1) poarawioBaHa TakuM YMHOM. [nowmMHa 3a30py MarHiTHOI 34UTYOYOI
ronoeku (no3. 9) opieHToBaHa NepneHaMKyNApHO HanNpPsSMKy pyxXy MarHiTHoi cMyru (Ha dir. 1 - doir. 5
He nokasaHo). Omxe, Bicb (No3. 8) HaMOTyBaHHSI KOHCTPYKTMBHOI iHAYKTMBHOCTI (no3. 19)
pO3TaLLOBYETLCA NapanenbHo Hanpsmky nogadi (no3. 10) marHiTHOI cmyrm (Ha qir. 1 - ¢ir. 5 He
NMoKasaHo).

TakMM 4YMHOM, NpPU NPOXOMPKEHHI MarHiTHOi cmyrm (Ha cir. 1 - dir. 5 He nokasaHo) B o6GnacTi
3a3opy ronoeku (no3. 9) BigbyBaeTbcs 3MiHa (rpagieHT) HamarHideHocTi. Lle ctBopioe EPC B
iHOYKTMBHOCTI (no3. 19) 3unTytoyoi ronoskm (No3. 1), ska NOCUNIOETLCS NiAcuoBaYem pigepa (Ha dir.
1 - cpir. 5 He no3Ha4veHo) i nepegaeTbCcA Ha NoganbLuy 06pobky (aewndpyBaHHS).

Tob6To MmarHiTHa 34uTytoda romnoska (no3. 1) peecTpye rpagieHT MarHiTHoro nons, a He Moro
abcontoTHe 3HaveHHsa. OTxe, Ana nepegadi curHany HeobxigHO AOCUTL LWIBUAKO 3MIHIOBATU MarHiTHe
none B obnacti marHiTHOro 3asopy (no3s. 9). Liboro MOXNMBO [OCArTU i Ha 3HA4YHIN BigcTaHi BiA
34MTYHOYOI TOMOBKM (dpir. 1), BUKOpPUCTaBLWIM Binbll MOTY)XHE [HKEPEeNno MarHiTHOro curHamy, Hix
MarHiTHa CTpivka, NpMMipoM, enekTpoMarHiT.

Hanbnwkyoto isvyHOO MOZenmnio Hawoi cucTemMu nepefadi («ronoeka-BUMPOMiHIOBa4Y") €
«TpaHcpopmaTop». PakTM4YHO MarHiTHa ronoBka 34yutyBada (Mo3. 1) i iHOYKTMBHA KOTYLUKA
BUNPOMiHIOBa4a (no3. 2) B HaWin cucteMi nepepadi € TpaHcOpPMaTopoM 3 HECMNpUATAMBUAM
cepefoBMLLEM Mepefdadi MarHiTHoro 36ymKeHHs (BHACMigAOK 3HaYHOI BigCTaHi MK OOMOTKamu
«TpaHcdopmaTopa» i BiOCYTHOCTI 3aranbHOro MarHitonposigHoro ocepas (nos. 18). IHaykTuBHa
KOTyLUKa iHOYKTMBHOCTI (M03. 2) BUCTYNae B poni NepBMHHOI 0OBMOTKM, a MarHiTHa ronoska 34vMTyBaya
(nos. 1) - y poni BTOPUHHOT OBMOTKN.

Tak sk 3a ctaHgaptom ISO 7811 kapTu 3 MarHiTHOIO CMYro KOAyTbCs 3a MeTogom f/2f, akui €
unpoBMM MeTOAOM KoAyBaHHsS (TOOTO HagMIPHMM Ha KOPWUCTb OBOPOTHOCTI curHamny), TO AOCUTb
BM3HAYUTWN XapaKTEPUCTUKM CUrHamny, Ha OCHOBI SIKMX BiAOYBaeTbCA OETEKTYBaHHA, PO3Mi3HABAHHS i
AekofyBaHHA LUndpoBoro curHany.

Hamu 6yno BM3Ha4YeHO ekcnepuMMeHTanbHO, WO HeobXigHO i 4OCTaTHBOK YMOBOK AEKOOYBaHHS
LMdPOBOro cUrHany € HasiBHICTb BUPaXeHUX NiKiB 3i 3MiHOK NONAPHOCTI i ¢hikcoBaHUM iHTepBanom
MK HUMUK 3anexHo Bif 3HaAYeHHS, sike KoOyeTbCs (oAMHMYHa 4YacToTta (f) ona kogyBaHHA MOrivyHOro
Hyns, | nogBoeHa YactoTa (2f) Ans kogyBaHHS NOriYHOT OOUHNLL).

3Baxaroun Ha cneundiky undgpoBoro curHany, Hemae HeobxigHOCTI nepedaBaTy NOro MOBHICTIO,
TOGTO MOBHE MNOBTOPEHHA OPMU CuUrHamny, BIACYTHICTb LWYyMIB i HaBegeHb € HeOBOB'A3KOBUM.
HeobxigHo nNomiTHO (Ha oBMOTLi MarHiTHOI ronoBku (no3. 1) nepegaTy MikM 3MiHHOI MOMSAPHOCTI 3
ikCOBaHMMUN YacoBMMU iHTepBanamu (3gincHioBatn f/2f-kogyBaHHs). Lle gocaraetbca 3a paxyHOK
pi3Koro (Takoro, L0 NPakTUYHO NparHe 4O MUTTEBOrO) NEPEMUKAHHSA MOMSPHOCTI HANpPyrn XMBMEHHS,
npuKknageHoi 4o iHAYKTMBHOI KOTYLLUKM BUNPOMiHIOBaYa (Mo3. 2) 3 BignoBigHUM NMOCUINEHHAM CTPYMY.

BioctaHb cnpauboByBaHHA (dakT ychilwHOl nepegadi) uUMdpPOBOro curHany 3anexuTb Bif
HanpyXeHOCTi MarHiTHOro norns, sike 3MoXe 3apeecTpyBaTW MarHiTHa rornoska (nos. 1) suutyBava.
Omxe, none, sike NOPOAXKYE KOTYLIKA BUNPOMiHIOBa4da (no3. 3), MOBMHHO MaTW 3Ha4yHe 3aracaHHs
(mocuneHHa rpagieHTa) abo HeopHopigHicTb nmons gns Toro, wob romoBka (mo3. 1) 3morna
3apeecTpyBaTu curHarn.

[Ona 36inbleHHa BigCTaHi cnpauboBYBaHHA nepedadi HeobxigHo 6Ginbl iHTEHCMBHE none B
Axepeni (iHAYKTUBHOI KOTYLWILI BUMPOMIiHIOBa4a - no3. 2). MakcumanbHa BigCTaHb CrnpaubOBYBaHHSA
BM3HAYAETbCA MOXIMBOCTAMM [Keperna XWBMEHHSA i BUXIOQHMMM BMMOramu 3a macorabaputHuMu
XapakTepucTUkamm.

Hamun 6ynu npoBeaeHi YNCMNEHHI eKkcnepuMmeHTu, B pesynbTaTi skux 6ynn obpaHi came Ti CyTTeEBI
BiAMIHHOCTI enemeHTiB cucTemMu nepeaadi, ki BkasaHi y hopmyni KOpucHoi mogeni.

Y xopi npoBefeHHs1 eKCMEPUMEHTIB 3 Pi3HMMM KOTyLIKaMuM Hamu 6yno BM3HAYEHO, LIO iCHYE
npakTU4Ha MOXMMBICTb nepedaBaT UMPPOBI [daHi Ha BiACTaHi Big IHOYKTUMBHOI  KOTYLLKM
BUMNPOMiHIOBaya (nos. 2) 4o 3a30py ronosku (no3s. 9) suntysaya Ao 30 CM MK HUMU.

Takoro pesynbtaTy MW 3MOMMM SOOUTUCH, BUKOPUCTABLUM iHOAYKTUBHY KOTYLLKY BWUNPOMIHIOBa4a
(nos. 2) 3 dirypHMM MarHiTonpoBOAOM (MarHiTonpoBigHMM ocepasm MigkoBonofidHoi koHdirypadii)
(Ha cpir. 1 - cpir. 5 He nokasaHo). Lie npmBeno Jo nokanbHoOro 36inbLUEHHS HANPY>KEHOCTi MarHiTHoOro
nons. MNMpu LUbOMY MU 3MOIMMM 3apeecTpyBaTn AKiCHE 30iNMbLUEHHS HAaMpPYXEHOCTi MarHiTHOro nons 3a
HeMpPAMMMN O3HaKaMM (3a KONMMBAHHSAM MarHiTOakTMBHOIO efeMeHTa B 3a30opi BUMNPOMiHIOBava) Ta
HanpasrieHoMy po3noainy nons.

OpHak npu nepegadi AaHuX 3a JOMOMOrOK 3a3HAYeHOi KOTYLIKM 3 (hirypHUM MarHiTonpoBOAOM
(Ha doir. 1 - dpir. 5 He NokasaHo) Ha BigcTaHi 6rivkde 10 CM € PU3MK NOLLIKOPKEHHS 34YMTYHOUOT FONIOBKMN.
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TakoX BMKOPUCTABLUM KOTYLLKY 3 (DiIrypHUM MarHiTonpoBOAOM, HEOOXiAHO BMKOpuCTOBYBaTK OinbLu
noTyxHe (6nmsbko 60 W) pxepeno XUBneHHs.

BukopurcTaHHSA 3a3HauYeHoi KOTYLKM (3 hirypHUM MarHiTonpoBoAoOM) 36inbLUye TOBLUUHY NPUCTPOIO
(MiHiMyM y 2 pasu B MOPIBHSAHHI 3 3asiBNOBaHMM MPUCTPOEM) 3a paxyHOK 30inblUeHHS OKepena
XWBIEHHS, rabapuTiB KOTYLUKM, CUCTEMWN OXONOMAXKEHHST KOTYLLKM (CTabinizauii xapakTepucTtuk nig yac
BMMNPOMIHIOBaHHS) Ta ENEKTPOHHOI 00B'A3KM 3 ypaxyBaHHSAM (Benvka NOTYXKHICTb) XapakTePUCTUK.

Tak ik ogHUMM 3 BUMOT O NPUCTPOI nepeaadi unpoBux AaHux iHOYKTUBHUM MeTogom (nos. 13)
Oyno npea'siBNEHO KOMMNAKTHICTb PO3MIpIB i Mane eHeprocrnoXmeaHHs, TO BUKOPUCTOBYBanu H-mict 3
METOI NOABOEHHSA e(PEKTUBHOI HANpyru, ska ynpasnse iHOYKTMBHOKO KOTYLLKOK BUMPOMIiHIOBaya (nos.
2).

3 MeTol npuayweHHs AUHaMiYHUX edekTiB (ricTepesnc i 3aTaryBaHHA (PpOHTY curHany,
FrapMOHIKM  BHAacCnigoOK HErapMOHIMHWX  KOMuMBaHb) B iHAYKTMBHOCTI, iHOYKTMBHa  KOTYLUKA
BUNpPOMiHIOBaya (no3. 2) byna BMKOHaHa 3 HN3bKOK AOGPOTHICTIO i MarHiTHO-HENTpansHUM ocepasam
(nos. 10). KoTywuka gocnigHoro 3paska 3asiBNeHOoro NpucTpoo mae AobpoTHicTe meHwe 10 pH/Ohm.

Ansi 3HWKeHHs JOOPOTHOCTI HamK Gyna 3anponoHOBaHa XaoTUYHE HAMOTYBaHHS KOTYLUKK (TOOTO
HeyrnopsiakoBaHe YyknagaHHA BUTKIB). EkcnepumeHTanbHO Oyno BCTaHOBMEHO, WO 36inbLUeHHS
OOBXWHW  iHOYKTUBHOI  KOTYLIKM BUMNPOMiHIOBa4Ya (no3. 2) npu3BoauTb [0 MOripweHHs (B
norapndMiYHIn  3anexHOCTi) OanbHOCTI CrnpalbOoByBaHHA, a ToBCTa (TOBLMHOKW binbwe 2 MMm)
uMniHapM4YHa KOTYLWIKa He Bignosigae rabaputHMM Bumoram. B pesynbraTti uboro 6yno npuiiHATO
pilUEHHS BMKOPWUCTOBYBaTM MIOCKY KOTYWIKY 3 BICCHO HaMOTyBaHHS, napanenbHOi MMOLWUHI
po3TallyBaHHS iIHOYKTUBHOI KOTYLLKM BUNPOMiHIOBa4ya (nos. 2).

Y 3B'A3Ky 3 UMM KOHCTPYKTMBHMM pilleHHAM Oyno ekcnepvMeHTarnlbHO BCTaHOBNEHO edekT
nonspusadii. BiH nongrae B TOMy, WO MpM ManuMx €Hepriax BUMPOMIHIOBAHHSA BiACTaHb
cnpauboByBaHHsA Byna Ginblue Npu napanenbHin opieHTauii 0Cen HaMOTYBaHHS iHAYKTUBHOI KOTYLLKM
BUNpPOMiHtoBaYa (Mno3. 2) i iHgyKTUBHOCTI (No3. 19) y marHiTHin ronosui (nos. 1).

Y cBOW 4epry, Npv MNeprneHOuKynsipHOMY po3TallyBaHHi OCeW KOTYLWOK 34mTyBaya (nos. 8) i
BunNpomiHoBaya (nos. 10) gocsiraBcst HAMMEHLLMI (aXk 40 HecnpauboBYBaHHA Mpu 6e3nocepegHbOMY
KOHTaKTi 3i 34MTYIO4OK rOJIOBKOIK) Aiana3oH BiACTaHEW CTINKOI nepefadi JaHWX MK iHAYKTUBHOM
KOTYLLIKOIO BUNpPOMiHIOBa4a (nos. 2) i 3untysayem (nos. 7).

Mpu 3HayHoMy (Ginbwe 5 W) 36inbLueHHi eHeprii BUNnpoMiHioBaHHS edbekT nonspuaadii nomideHuin
He OyB. 3Baxatum Ha edekT nonapusadii, Oyno 3amMeHLeHO HeraTMBHWMI BMMB Ha ocepast (auB. 7)
34MTYHOYOI ronoBku (Mo3. 1), KU He HaMarHiYyeTbCS.

Byno BcTaHOBNEHO, WO LWYMOBMI curHam (rapMOHIKM i MarHiTHi Wymn cepegosulia) marno
BNNuBae Ha nepegadvy UMPOBMX OaHUX, TaK SK rpagieHT MarHiTHOro nomns CTBOPHE CUrHas, SKUW
3HAYHO CUNbHiWe piBHA LWYyMY i MOXe OyTW 3apeecTpOBaHWN MEHL YYTIMBUMW MNiOCUIIOBayYaMu i
AeTeKkTopamu.

Mpuknag peanisauii KOPMCHOI Moaeni.

Y GaHky/ycTaHoBi/MarasuHi (no3. 15) (Ha cir. 4 nokasaHo Kinbka nos. nig Homepom 15, sk BapiaHTh
opraHisauin, ski MOXyTb MpMBNAcHBATWM OaHi (EMITEHTM), Hanpuknag GaHK 4M marasuH TOLLO)
Np1CBOTL 0OMiKOBI AaHi kopucTyBaya (no3. 16) (Ha dir. 4 nokasaHo Kinbka no3. nig Homepom 16, Ak
BapiaHT PekBi3WTIB, SKi Hanpwknag NpPUCBOKTLCA MMATPKHUM OAaHWM, OaHUMM CUCTEM 3HWXKOK abo
aBTopu3aLlii).

3a BKasaHMMW pekBi3VTamMun NPUCTPIN 3YNTYBAHHSA MarHiTHUX KapT (Ha gir. 4 noka3aHo Kirbka nos.
nig HomepoM 14, Ak BapiaHTM ANs NPUCTPOIB 34YNTYBAHHSA KapT i3 MarHiTHOK CMYrow, Hanpuvknag
POS-TepmiHan, pigep AMCKOHTHUX KapT, Y4eK-noiHT) (no3. 14) ineHTMdiKye KopucTyBaya i SKMn moxe
OTpMMaTK AOCTYN OO FPOLLOBMX KOLUTIB, LLO 3HAXOASATLCS Ha paxyHKy KnieHTa Ans onnaTtu (MnaTixkHa
iHdopMauis), abo Hanpuknag CKOPUCTATUCH ICHYIOYOK AMCKOHTHOK nporpamoio abo CcMcTemoro
aBTopm3aLii.

Pekgi3antn (nNo3. 16) nepenalTbCs 3axvLEHVMM KaHaroMm i 30epiratoTbCa B 3axuLleHin obnacri
nporpamHoro 3abesnevyeHHs (No3. 17), BCTAHOBMEHOrO Ha OG4YMCMOBanbHy cucteMy (CMapTdoH,
TenedoH, nnaHweT i T.4.), AKa nigTpyumye pobOTy 3 NPUCTPOEM nepedadi UMEPPOBUX OaHMX
iHOYKTMBHUM MeToaom (13).

O6uuncnioBanbHa cuctema (cMapTdoH, TenedoH, NMaHWeT TOLWOo) 3 BCTAHOBIIEHUM MPOrpaMHUM
3abe3neveHHaM (no3. 17) nepepae nnaTikHy iHpOpMaUilo Ha NpPUCTPIA Nepedadi uMpPoBUX OAHUX
iHOYKTUBHUM MeToAoM (nos. 13).

Mpuctpin nepepavi UMPOBUX [aAHUX HOYKTMBHUM MeTogom (no3. 13) nepemae uwmdcposy
iHbopMaUil0 Ha NPUCTPIN 3UNMTYBaAHHA KapT i3 MarHiTHow cmyroto (no3. 19). [ins nepegayi LMdpoBux
OaHUX MPUCTPI 34YMTYBaAHHS KapT i3 MarHiTHOI CMYrok BMKOPUCTOBYE iHhOpMAaLLito, O MICTUTBCA B
track 1, abo track 2, abo track 3, Tak sk 0OAHOPA30BO MOXE eMyIoBaTUCS TiNlbkM OAuWH track.
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Hanpuknag ons 3giicHeHHst nnaTixkHOI onepadii, POS-TepMiHan BUKOPUCTOBYE iHbOpMaLlito, Lo
MicTutecs B track 2 (3rigHo 3i ctaHgaptom 1SO/IEC 7813). Mpuctpin nepepayi umpoBux AaHUx
iHOykTMBHUM MeTogom (no3. 13) nepepae iHdopmauilo y BUMMS4i KONMMBaHb MarHiTHOro nons,
CTBOPIOKOYM CUTHANM B 34MTYIOYi ronosi (no3. 1), nogibHun curHany MarHitHoi cmyru (Ha dir. 1 - doir.
5 He NokasaHa) nnaTikHOT KapTku (Ha qoir. 1 - ¢ir. 5 He nokasaHa).

Tob6To, OKpiM nnaTiXkHOI iHopMaUii, Yepe3 NpUCTpin nepenadvi UMPPOBUX AAHMX IHOYKTUBHUM
meTtogoM (no3. 13), skmi npauloe Ha 6asi BignoBigHOro cnocoby nepegadi UUGPOBUX JaHUX
iHOYKTMBHUM METOOO0M, MOXe nepefasaTtuca byab-sika undpora iHdopmadis.

Takum 4mMHOM, ANA nepepadi UMPOBUX AaHMX 3a OOMOMOroK MPUCTPOID nepedadi umMdpoBux
AaHUX IHOYKTMBHUM MeTodoMm (13), WO npautoe Ha OCHOBI BigNOBIAHOrO cnocoby, B TOMy 4uchi Ang
30iMCHeHHs nnaTibkHux onepaudin 3  POS-tepmiHanamu, KkapTm 3 MarHiTHOKO CMYrow He
BUKOPUCTOBYIOTLCA. [pn LboMy Bca umcpoBa (B T.4. nnaTikHa) iHpopmauia nepefaetbca yepes
NPUCTPIN nepeaadi UMdpoBUX JaHUX IHOYKTMBHUM MeToaom (no3. 13) 3 oGumncnioBanbHOi cuctemum 3
BCTaHOBMEHUM NporpaMHuMM 3abesneyeHHam (nos. 17).

B obGuncnioBanbHy cuctemy 3 BCTAHOBMIEHMM MNpoOrpamHMM 3abesnedveHHsiM (no3. 17) MOXyTb
3anMcyBaTUCH Kinbka PisHUX OaHuX (PeKBi3WTiB): Hanpuknag, AaHi OeKiNbKoX paxyHKiB, Pi3HUX
nnaTiKHUX opraHizauin, y ToMy umcni GaHkiB. lNepen 3aiicHEHHsAM nepeadi gaHUX KOpUCTyBau
3asBreHoro NpucTpoto (Ha dir. 1-5 He nmokasaHo) noBuMHEH BuOpaTW faHi (pekBiauTun) (Hanpwknag,
paxyHok), siki 6yayTe nepefaHi (Hanpvknag 6yae 3aiicHeHUn nnaTix).

O6uncnioBaneHa cuctema 3 BCTaHOBMEHUM MporpamHMM 3abesneveHHsM (no3. 17) mictutb
cuctemy aBTopusauii Ta igeHTudikadii, aka 3abesnedye 6esneky 36epiraHHA | nepegadvi uMgpPoBoi
iHdopmauii. MNpy ubomy cam NpPUCTpin nepedadi UMMPOBUX SAHUX iIHOYKTUBHUM MeToAoM (Mo3. 13) He
3bepirae uncpoBy iHPOpPMaLito, a CNyXnTb TifbkM 3acobom ii nepepadi. Lle pobute HEMOXNIMBUM
BMKOPUCTaHHSA UMpoBOI (B nepLuy 4vepry nnaTikHOI) iHpopmauii 6yab-aKMM iHWKMM KOpUCTYBayem,
KpiM aBTOpPM30BaHOro KOPUCTyBa4a.

Takox B 3asaBneHin cuctemi peanizoBaHa yHKUiS one-time-pin, ska cnpusie iHpopmaLinHini
Oe3neyi HaBiTb y pasi HeCaHKLIOHOBAHOro AOCTYNY A0 NNaTiKHUX OaHUX.

KnieHT 3BepTaeTbCs B OpraHi3auito, yNOBHOBaXEHY €MiCyBaTK KapTw, ANs OTpUMaHHS iHdopMauii
Nnpo paxyHOK KMieHTa, sika MIiCTUTb LMdPOoBY iHpopMaLito i 403BONAIOTL NPOBOAUTU Nepefavy AaHuX,
Hanpuknazg 34iicHioBaTU NnaTixXHi onepadii nig yac B3aemMofil 3 MPUCTPOAMM 3UMTYBaHHSA KapT i3
MarHiTHoto cMmyrot, Hanpuknag, POS-TepmiHanamu.

Taky X iHpopmauito, B TOMY 4uCNi NPO paxyHOK KNieHTa, Npo BCi NMaTiKHI PeKBi3UTM Ta iHLUI
XapaKkTepUCTUKM paxyHKy, $Ki opraHisauis-eMiTeHT 3anucye Ha KapTKM 3 MarHiTHOK CMYroto,
nepegalTbCA MO 3axMLLEHOMY KaHany B 3axuweHy obnacTb nporpamHoro 3abesneyeHHs, Ha
obuyucnoBanbHy cuctemy (nos. 12), Wwo B3aemodie 3 MPUCTPOEM nepedadi UndpoBMX LaHWX
iHOYKTMBHUM MeToaoM (nos. 13).

O6uuncnioBanbHa cuctema 3 BCTaHOBMEHUM nporpaMHum 3abesneveHHam (nos3. 17) nepenae
yepes3 MpUCTpIN nepedadi UMPOBUX AaHUX HAYKTUBHUM MeTodom (nos3. 13) BignosigHy (B T.u.
nnaTtixkHy) iHpopmauito 6e3KOHTAKTHO Ha NPUCTPOI 34YMTYBaAHHSA KapT i3 MarHiTHOK CMYroto (Hanpuknag,
POS-TepmiHan) 6e3 i3n4yHOro BUKOPUCTaHHA KapTKU 3 MarHiTHOK CMYrol Mif Yac nepegadi AaHux
(Hanpuknag nig Yac po3paxyHkis).

MpomucnoBe 3acTOCyBaHHSI.

lMepeBaramu NPONOHOBAHOMO TEXHIYHOIO PILLIEHHS €:

- BiACYTHICTb MexXaHi4HOro i MarHiTHOro 3HOCY rofioBK/ MPUCTPOI0 34YUTYBaHHS;

- HM3bKa BWUTpaTa erieKkTpoeHeprii (ekoHomis cTtaHoBuTb Big 15 % i BuWE) Yy MOPIBHAHHI 3
OE3KOHTaKTHUMU aHanoramu i NPOTOTUIMOM;

- MmoxnmBicTb po6oTn Big USBotg;

- 3abesneyeHHss HOPMOBaHOI (ONTMMI30BaHOI, nNo306aBneHoi HagMIPHOCTI)  MOTYXHOCTI
BUMNPOMIHIOBAHHS, LLO YCKNAAHIOE CTOPOHHE 34WUTYBaHHA OAHWUX (TOOTO cnpusie nocuneHHo 6e3neku
TpaH3akuin);

- 3abesneyeHHs MiHimi3auii (TOGTO 3BefeHHA OO0 MiHIManbHO HeobOXigHOro  piBHS)
€HEepProcrnoXuBaHHa i Maco-rabaputHMX XapakTEPUCTUK 3a PaxyYHOK HOPMYBAHHSI MOTYXKHOCTI
BUMNPOMIHIOBAHHS;

- 30INCHEHHS CMHTE3Y BUKIMIOYHO HEODXiAHMX XapaKTepUCTUK curHany 3acobammu ob4umcroBanbHoOI
MiKpocuctemu;

- peanisauis ynpaeriHHA CMNOXWBaHHAM MOAYMIB Y Pi3HUX pexuMmax poOoTu MPUCTPOLO, WO Oae
€KOHOMII0 eNekTpoeHeprii i NpMBoAUTL A0 36iNbLIEHHsT TepMiHY eKkcrnnyaTauii 6e3 nepesapsgku.

Takox nepeBaroto NpuUCTporo nepedadi UMdpPoBMX OAHUX iHOYKTMBHMM MeTogoM (ro3. 13) € Te,
Lo BiH He 306epirae B cobi undpoBy (B T.4. NNaTikHy) iHoOpMaL,ilo, 3a paxyHOK 4Y0ro BiH € CEKbIOPHUM
iHcTpymeHTOM. [pucTpin nepegavi UMPOBMX OAHUX IHOYKTUBHUM MeTodom (no3. 13) TakoXk He
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MICTUTb  34MTyBada MarHiTHUX KapT, WO nepeLLkogKae HECAHKLIOHOBAHOMY  MOLLUMPEHHIO
OXOPOHIOBaHOI iHhopmaLlii.

MpucTtpin nepegavi uMdpoBMX AaHMX IHOYKTMBHMM MeToaom (nos. 13) y cknagi oaHOWMEHHOI
CUCTEMU € MOPTATUBHUM, KOMMNAKTHUM | eHEpProedEeKTUBHUM MOPIBHSAHO 3 iCHYIOUYUMN BE3KOHTaKTHUMMU
aHanoramu i npototunom. Lle fo3Bonsie Moro BUKOPUCTOBYBATU B paMKax CTaHAAPTY CMOXWBAHHS
enekTtpoeHeprii USB2.0 i USBotg. 3rigHo 3 pgaHumm cTaHOapTiB, MOTYXHICTb, WO HaAaeTbCs
crnoxueavesi, cknagae oo 2,5 W (5V, 0,5A).

Cuctema iHOYKTMBHOI nepedadi uudpoBux (MNaTikHWX) OAHUX OA€ MOXIMBICTb AWUHAMIYHO
reHepyBaTu [JaHi [OCTYNHUMM O64YMCNiOBanbHUMU/KOMYHIKAUiiHUMKM 3acobamMu Ons  34iNCHEHHSA
ineHTudikauii B (nnaTtikHMX) cuctemax tuny POS-Tepminan.

Takum 4YMHOM, peanisauis 3asBNeHoi KOPWCHOI Mogeni, Wo Bignosigae BUMOram i 3anurtam
Cy4acHoOro puHKy, 3abesneyye MOXMNMBICTb OBCRyroByBaHHS BCiX BWAiB TpaH3akUiin i pi3HMX BUAiB
NNaTiXHWUX PaxyHKiB..
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®OPMYIA KOPVUCHOI MOJESI

1. Cuctema nepegadi uMpoBMX AaHUX IHAYKTUBHMM MeETOOOM, WO MICTUTb NPUCTPI nepedadi
unppoBMX AaHuX iIHAYKTMBHUM MeToaoM (13), Hanpuknag AaHuX, WO MICTATbCA Ha NAaTdKHUX KapTax,
3i cmapTdoHa abo iHWOro enekTpoHHOro NPUCTPOI, B NMpuiMarodmi npuctpiv (14), Hanpuknag, B
POS-TepmiHan ana 34iNCHeHHA TpaH3akuin, obuymcnioBanbHi cuctemu (12), Hanpuknag y Burnsagi
komn'totepa, MobinbHOro TenedoHa, cmaptdoHa, nnaHweTa abo iHWOro enekTPoOHHOro NPUCTPOL,
i/abo KOMYHiKaLinHi cMCTeMK, a TaKOX NPUCTPIA CnonyyYeHHs (4) 3 BULWEBKa3aHUMU cUcTeMamu, npu
UbOMY MpUCTPiN nepefadi uMdpoBUX AaHUX IHOYKTMBHUM MeTogoM (13) MicTuTb Aparisep
BUMNpOMiHIOBaya (6) Ta iHOYKTOp, BUKOHAHUN Yy BUMMAAI iIHOYKTUBHOT KOTYLLKM BUNPOMIHIOBaYa (2), dka
BiApPi3HAETBCA TWM, WO CUCTeMa MICTUTb CuHTe3aTop curHany (mo3. 5), fkun  MIiCTUTb
oB4mcnoBanbHy MIKpOCMCTEMY pearnbHOro Yacy, BUKOHaHy y Burnagi mikpo-EOM, npucTpii nepenavi
UnppoBMX AaHUX HOYKTMBHUM MeTofoM (13), BUKOHaHWMIA 3 MOXNUBICTIO ©Ge3neqHol Ta HagiiHoi
nepegadi UMPPOBUX JaHWX Bif iHOYKTMBHOI KOTYLUKM BUNPOMIHIOBaYa (2) B NpuimMarodmi NnpucTpin y
BUIMA4I MarHiTHOI roniBku 3untyBada (1) Ha BigcTaHb 4o 15 cm 3a BigCyTHOCTI MaTepianbHOro Hocis
nepegaHnx LMGpPOBKUX AaHWX, NPUCTPIA nepedadi undpoBMX OaHWX iHOYKTMBHUM MeTogom (13)
BVKOHaHWUM 3 MOXIMBICTIO MEPEMUKaHHS NONAPHOCTI HAMPYIU XUBIEHHS, NPUKNageHoi 40 iHOYKTUBHOI
KOTYLIKM BWNpOMiHiOBa4a (2), 3 OAHOYACHMM TMOCUMEHHAM CTPyMy B iHOYKTUBHIA KOTYLUL
BUNPOMIHIOBaYa (2), a TakoX 3 MOXIMMBICTIO anapaTHOi peanisauii nonsapusauii Hocia curHany Ta
nporpamMmHoi i anapaTHoOI peanisadii cepsicy one-time-pin.

2. Cnctema 3a n. 1, aka BiAPI3HAETbCA TUM, O Oob4YMCNIOBaribHa MiKpOCUCTEMa pearibHOro vacy
cuvHTe3aTopa curHany (5) BMKOHaHa 3 MOXIMBICTIO BUKIIOYEHHS] ©anaHcyBaHHA 0B4MCNOBarbHOro
HaBaHTaXXEeHHS.

3. Cuctema 3a n. 2, Aka BiAPI3HAETLCA TUM, WO obuyMcnoBanbHa MiKpOCUMCTEMA pearibHOro vacy
CuHTe3aTopa curHany (5) BMKOHaHa 3 MOXIMBICTIO MOCMIJOBHOI YCTAHOBKW 3HAYEHHHA MOTOYHOro
Kagpy curHany Ha BMBOZax OBOPO3pSAHOI LUMAPOBOI LUMHM 3 4acTOTOK BiOTBOPEHHS curHany B
mexax Big 0 Hz oo 4 KHz.

4. Cuctema 3a n. 1, aka Bigpi3HAETbLCA TUM, LLO SK ApanBep BUMNpoMiHiOBa4da (6) cuctema MiCTUTb
BMCOKOYACTOTHUI NepemMuKay 3 cepeaHbOo TOUKOK CMOXMBAHHS i cTabinisauieto Hanpyrn cepeaHboi
TOYKW BiAHOCHO BEPXHbLOI i HMXKHBOT TOYOK XXMBEHHS.
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5. Cuctema 3a n. 1, ska BiAPI3HAETbCA TUM, LO NPUCTPIA cnonyyeHHs (4) 3 obuMcnoBanbHUMM i
KOMYHiKauinHuMn cuctemamm (12) BMKOHaHWI 3 MOXNMBICTIO nepedadi AaHuX i Kepylumx KoMaHg
NPUCTPOIO Nepedadi uMgpoBuX AaHuxX iHAYKTUBHUM MeToaoM (13) i 3 MOXNMBICTIO NEpPEBIpKM CTaHy
uboro npuctpoto (13).

6. Cuctema 3a n. 5, sika BiAPI3HAETBCA TUM, O NPUCTPIA CNONYYEHHS (4) 3 oBuYncnioBanbHUMM i
KOMYHiKauiiHUMM cuctemamn (12) BMKOHAHWA 3 MOXIMBICTIO MiATPUMAaHHS CTaHAAPTHUX MeToaiB
nepegadi gaHux, Takux, ik Hanpuknag Bluetooth, UART, RS232, USB Ta iHLIKX.

7. Cnctema 3a n. 5, Aka BiAPI3HAETbLCA TUM, WO NPUCTPIA Cnony4YeHHs (4) BMKOHaHO Yy BUMAi
KHOMok abo nepemMukadiB pexummis.

8. Cuctema 3a n. 1, dka BigpisHAETbCA TuUM, WO nnocke ocepas (18) iHOYKTUBHOI KOTYLLKW
BMNPOMIiHIOBa4a (2) BUKOHAHO 3 MarHiTHO-HENTPanbHOro martepiany.

9. Cuctema 3a n. 8, sika BigpisHAETbCA TUM, WO nnocke ocepas (18) KOTywWKM BUNPOMiHIOBaYa (2)
BMKOHAHO J0Bractoi (oopMm NPSMOKYTHOrO nepepisy.

10. Cnctema 3a n. 8, ska BiAPI3HAETbLCA TUM, WO nnocke ocepast (18) iHOYKTMBHOI KOTYLUKM
BUNPOMiHIOBa4a (2) BMKOHaHO [OBractoi oopMu MPSMOKYTHOrO Nepepidy i3 3akpyrneHumMun Kpasmu
abo 3 nonepeyvyHUM Nepepisom y BUrNAAi NamaHux rpaHen.

11. Cnctema 3a n. 1, sika Bigpi3HAETLCSA TUM, O 0OMOTKA IHOYKTUBHOI KOTYLUKMA BUNPOMiHIOBa4a (2)
BWKOHaHa i3 CTPyMOMpPOBIgHMX MaTepianiB 3 i30N4Ljieto KOXKHOro BUTKa Bif CyCigHIX BUTKIB.

12. Cnuctema 3a n. 1, sika Bigpi3HAETLCA TUM, LLO NPUCTPI Nepeaadi unpoBuX gaHUX iHOYKTUBHUM
MeToaoM (13) BUKOHaAHWUIA 3 MOXITUBICTIO eMYIOBaHHA OfHiel gopixku Homep 1 (track 1).

13. Cnuctema 3a n. 1, sika Bigpi3HAETbCA TUM, LLO NPUCTPIA Nepeaadi UMpoBUX gaHUX IHOYKTUBHUM
mMeToaoM (13) BUKOHAHMIM 3 MOXNMBICTIO eMYIIOBaHHS OOHIET JOPiXKKM HOMep 2 (track 2), wo micTuTb
HeoOXigHi NNaTiXHi AaHi y pasi BUKOHaHHS NnaTikHMUX onepawin.

14. Cnuctema 3a n. 1, sika Bigpi3HAETbCA TUM, LLO NPUCTPIA Nepeaadi LMpoBUX gaHUX iIHOYKTUBHUM
MeToaoM (13) BUKOHaAHUIM 3 MOXITMBICTIO €MYNIOBaHHSA OgHIeT aopixkkn Homep 3 (track 3).

15. Cuctema 3a n. 1, dka BiApPI3HAETLCA TUM, WO NPUCTPIV Nepedadi uMdpoBMX AaHNX IHOYKTUBHUM
MeToaoM (13) BUKOHaAHWIA Y BUMMSIAI HAKNaaKu 4O eNeKTPOHHOIo NPUCTPOLO.

16. Cuctema 3a n. 1, dka BiApPI3HAETLCA TUM, WO NPUCTPIV Nepedadi uMdpoBMX AaHNX iIHOYKTUBHUM
MeTofoM (13) BUKOHaHUI Y BUrNAAi 3aXMCHOIo Yoxna 40 eNeKTPOHHOro NPUCTPOLO.

17. Cnuctema 3a n. 1, sika Bigpi3HAETLCA TUM, LLO NPUCTPIA nepeaadi unpoBuX gaHUX IHOYKTUBHUM
mMeTogoMm (13) BUKOHaHWUI y BUrNsai Opernoka.

18. Cuctema 3a n. 1, ska Bigpi3HAETbCA TUM, LLO NPUCTPIA Nepeadadi UnMgpoBUX gaHUX IHOYKTUBHUM
meTodom (13) BuKOHaHW y Burnsai bpacnera.

19. Cuctema 3a n. 1, ska BiAPI3HAETLCA TUM, L0 iHAYKTUBHA KOTYLLKa BUNPOMiHioBaya (2) BUKOHaHa
3 pobpoTHicTio B Mexax Big 0,0001 go 200 yH/Ohm.

20. Cnctema 3a n. 19, dka BiAPI3HAETBCA TUM, WO IHOAYKTMBHA KOTyLUKa BUNpOMiHOBa4da (2)
BMKOHAHa 3 HEBPEryNibOBaHUM YKnaaaHHAM BUTKIB.

21. Cnctema 3a n. 19, gka Bigpi3HAETbLCA TUM, WO IHOYKTMBHA KOTYyLKa BUMPOMIiHIOBa4Ya (2)
BMKOHaHa 3 ynopsAKOBaHUM YKNadaHHSAM BUTKIB.

22. Cuctema 3a n. 1, dka BiApPI3HAETbLCA TUMM, WO obuucrnioBanbHa cuctema (12), Hanpuknag y
BUrMA4i MobinbHOro npucTtpoto, 3abesnevyeHa nporpaMHUM 3abe3nedeHHsIM (17), peanizoBaHMM Ha
©asi anropuTmy 6e3neyvHoro 36epiraHHsA pekBi3nTiB (16).

23. Cuctema 3a n. 1, sika Bigpi3HAETbCA TUM, WO nporpamMHe 3abesnevyeHHs (17) peanisoBaHoO Ha
0asi anropuTmy aBTOpM3aLii Ta igeHTudiKaLii.

24. Cuctema 3a n. 1, sika Bigpi3HAETbCA TuM, WO obuucrnioBanbHa cuctema (12) i npurimaroya
cuctema 6aHKy (15) nporpamHo i anapaTHO BMKOHAHI 3 MOXITMBICTIO OAHOYACHOI peanisauii cepsicy
one-time-pin Npu peanisadii anropuTMy KpunToyHKLi.

25. Cuctema 3a n. 1, d9ka BiApPI3HAETLCA TUM, LLO NPUCTPIN Nepeaadi LMPPOBUX AaHUX IHAYKTUBHUM
MeToaoM (13) BUKOHAHUIM 3 MOXITMBICTIO reHEPYBAHHS CUrHany npu nepeMmkaHHi NonspHoCTi.

26. Cuctema 3a n. 1, sAKka BiQpPI3HAETLCA TVM, WO ApanBep BMMNPOMiHIOBaya (6) BMKOHaHUM 3a
cxemoto H-mocTa.

27. Cnctema 3a n. 1, dka Bigpi3HAETbLCA TUMM, LLO €MEeMEHTU CepBiCy one-time-pin posTalioBaHi B
obuncnoBanbHin cuctemi (12) Ta npunmatodin cuctemi (15) 6anky.
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