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Номер 
документу
	Позначення
	Найменування
	Прим.

	
	
	Текстові документи
	

	1
	ГЮІК ХХХХХХ.001 ПЗ
	Пояснювальна записка
	98 с.

	
	
	Графічний матеріал
	

	2
	
	Дослідження динамічних методів
	А4 ел.ф.

	
	
	біометричної ідентифікації
	

	
	
	власників мобільних пристроїв
	

	3
	
	Біометричні способи аутентифікації
	А4 ел.ф.

	4
	
	Використання PIN-кода
	А4 ел.ф.

	5-7
	
	Сканери відбитку пальця та атаки,
	3 х А4 ел.ф.

	
	
	що здійснюються на них
	

	8
	
	Сканери обличчя
	А4 ел.ф.

	9
	
	Жестова верифікація
	А4 ел.ф.

	10
	
	Клавіатурний почерк
	А4 ел.ф.

	11-12
	
	Опис розробленого програмного пакету
	2 х А4 ел.ф.

	13-16
	
	Функції використані для аналізу
	4 х А4 ел.ф.

	
	
	характеристик вводу користувача
	

	17
	
	Вибір довірчого інтервалу
	А4 ел.ф.

	18
	
	Алгоритм перевірки аутентифікації
	А4 ел.ф.

	
	
	користувачів 
	

	19
	
	Проведення експерименту
	А4 ел.ф.

	20-21
	
	Результати експерименту
	2 х А4 ел.ф.

	22
	
	Варіанти покращення розробленого
	А4 ел.ф.

	
	
	мобільного додатку
	

	23
	
	Висновки
	А4 ел.ф.
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biomerpueini crocobw ayresmwdbicaui Ha AQHUIT MOMEHT, \
HANBIAbLLIOKO NonNyAapPHICTIO

KOpUCTy€ETbCS
3aCTOCYBAHHA PIN-KoAy Ta
CKAHYBAHHS BIAGHTKA
nassug. CyyacHi
KOPMUCTYBANI NOCTIMHO
HAMAraTbCH CMPOCTUTH
AAS cebe npoLec
MPOXOAXKEHHS
iaeHTUdpikaLi, Tomy Bce
GiAbLLIE BIAACIOTL NEepesary
GloMETPUYHMM CMOCOBAM,
qKi He noTpedytoTb
BUIOAYBAHHS,

3aNaMm 'STOBYBAHHS TA
30epiraHHg HENPOCTUX
CUMBOABHUX KOMOBIHAILL

Naninapsi nisil nankus
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Bukopucranna PIN-koga Mae meBHi BpasInBocTi.

OpHi€10 3 MOIHP eHIIX aTaK € MeToy Iep ebopy BapiaHTIB. 91% IMapoiliB MOKHA 3HAITH Y
caMoMy TI0YaTKy CImicky 3 1000 BapiaHTtiB. V s3aramsHoOMy Mepemiky 3i6pano 10 000
Enter Passcode BAPIaHTIB, AKI HAHGIMBII YaCTO 3aCTOCOBYIOThCA KOPHCTyBadamil Take ABHIIe 0GYMOBIeHe
© 0o o o OOMEKEHHAMH, AKi BCTAHOBMIOIOTHCA BIACHE MOGUTBHIMI TIPHCTP OAMH Ta BCTAHOBIEHHM Ha
HIX TPOTPAMHIM 3a0e3MeUeHHAM, a TAaKOK CXHIBHICTIO KOPHCTYBAwiB oGHpami mpocTi
Tap OMi, AKi JerKo 3araM ATaTH Ta BiATBOPHTH. OKPIM L[HOT0 HeGesIeKy CTAHOBMIATh TaK 3BaHi
ATAKH «3a0pYIHEHHA) [T KOPHCTY BadiB CeHCOPHIX TenedoHis. JlaHi aTakH I1p €IC TABIAIOTh
€000 OTPHMAHHA 3MOBMHCHHKAMH IH(OPMALIi Mpo Mapomb AKePTBH MULAXOM 3amMHIIeHHA
Helo BiIGHTKIB MaNbL{B Y MiCLIAX HATHCKAHHA Ha LHQPH, IO BUKOPHCTOBY KOThCA Y MApOi.

IHIIOK 3aTPO30K0 € OTPHMAHHA iH]opMaLii mIAxoM criocTepexenta (showlder-serf),
HAMpHKIa7 y TP OMAZCEKIX MicLpAx. TaKo& CITif IMaM ATaTi, MO CyUacHi aTakH CITHPAoTheA Ha
QABTOMATH30BaHI Ta GIMBII CKMAZHI MPOLIECH, TOMY AMA LBOTO MOKYTh OyTH BHKOPHCTaHI
KaMepH, WO PO3M3HATb Ta aHANI3YIOTh PYXH KiHUHKA MMaNbLi, 3aIOKYH 1A LbOTO

Clcal TIOBTOPHI BiTOGp a/KeHHA.
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CKAHEPU BIABUTKY -
MAABLS L
MicTudikauin BHeceHHA auin Momunkosiit 3pasox et 3moza

AKLLLO roBOPUTH MPO ICHYOYT
HEAOAIKM AQKTMAOCKONIMHMX
ONTUYHUX ACTYMKIB, TO CAIA Oiwnrrost” atan [« Mpwayc
BIA3HAYMTHM IX HECNPUMNHATAMBICTb AO
30OPYAHEHHS, MOLLKOAXKEHHS
LLKIPSHUX MOKPOBIB TA AETKICTb
OTPUMCHHS AOCTY MYy AO 08¢z wmpowauu [¢f>  oy6acuna
CMAPTAOOHY LLIASXOM
BUKOPUCTAHHS 3AINKY dOAAQHM
NaAbLS.

Mpiccosane A
ey leA>{  Binwosa cryxd

pevesss > Cnoswuxosi
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CKAHEPM BIABUTKY MAABLLA

Mpsami ATaK1 HOCTO HA3MBAKOTE CEHCOPHUMIM ATAKAMM, OCKIABKIA
3AKAKOHAKOTLCS Y BHECEHHI 3MIH A60 B3AEMOAIT 3 iIHdbopMmaLi€to, LLLO
MICTUTbCA Y ©a3i AQHMX AQTHMKA. AO TAKMX ATAK BIAHOCSHTHCS
MICTUADIKALLIS T ©e3nocepeAHbO BHECEHHS 3MIH.

Mia MiICTUADIKALIEKD PO3YMIIOTE OTPMMAHHS AOCTYIMY HEBAAIAHMM QGO
HEQBTOPW3OBAHMM KOPUCTYBAYEM AO MOBIABHIX AOACTKIB, LLLO
nepeAba4aioTs HOAQHHS AOCTYMY MPU MPeA’ SBAEHHI BiomeTpriHoro
AYTEHTUARIKATOPY, LUAAXOM HAACGHHS MiAPOBAEHMX BiOMETPUHHIX
XAPAKTEPUCTUK. Y GKOCTI MIAPOBOK MOXKYTb BUKOPWCTOBYBATMCSH,
HAMPUKACA, CUAIKOHOBI MAABLL, 3p0BAEHI 3Q 3PA3KOM 3AIMKY MAAbLLI
KOPUCTYBAHA. BiAbLLICTE CKAHEPIB BIADUTKY BU3HAIOTL 0 AABCUADIKOBAHIMM
3P Q30K MAABLLS 3D0OAEHMM i3 PI3HMX MATEPRITAIB, LLLO CXOXIi 30 CBOEIO
CTPYKTYPOIO HA LLIKIDY AOAMHM, 9K AiICHM. CAiA 3QYBAKTA, LLLO CAMme
MICTUADIKALLIS € HAMMOLLUMP EHILLIOKO ATAKOK HA AQTYMK BiADUTKY MAABLLS.
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CKAHEPU BIABUTKY MAABLLA

Herpsami aTaki pednayloTbCs ABOMC  LLASXCIMM  HEPE3 MOAYA MPOrPaMHOrO 3abeanedeHHs Ta Hepes
PMKMOAYABHT  HTEPdDEMC.  ATAKM, O 3AIMCHIOIOTECE HepPe3 MIKMOAYAbHI IHTEPdOeMC  TAKOX  HO3MBAKOTL
BIATBOPIOBAHMIA ATAKC A, OCKIABKIA 3AOBAMACHUK MOXE BKOPMCTATU MEPEXOMASHY IHADOPMALIO 9K AO, TCK | MICAS
3AIMCHEHHA BUACASHHS. Y SKOCTI MPUKAGAY MOXHO MPUBECTU BUKDOASHHS IHCDOPMALT 3 KAHOAY MepeaaHi mix
KomMoparopom Ta Hazoo AaHKx (BA) aAd MiaApOBKK pesyabtary. ATaka Hepea 13 3AMCHOIOTECE 3ASDIABLLIONO MiX
MOAYAES M BUACASHHS TA MOAYASM MOPIBHAHHA AAS OTPUMAHHA BOXAHOO 3AOBMICHIKOM PESYABTATY. IHdbopMALLIS,
Lo 36epiraetscs ¥ BA, moxe BYT1 BPA3AMBOIO AO XAKEPCHKIX ATAK TQ MOAMCHIKALLT.

B OCTOHHIM HOC BEAVKOTO MOLLMPEHHS HABY AL (CPILLIMHIOB ATAKM, SKi PEAAIZYIOTbCS Hepe3 OBMAH Y TOMY, LLO
M3 & GesneqHm AT 3ABAHTAXEHHS. [P LpOMY BOHU HOAQKOTb 3AOBMCHVIKOM MAKCUMAABHI MPOBA KOPUCTYBAHA
cmaptdpboHa (root Mpasa). Aeski «DiLLMHIOBY AOACTKM 3AQTHI HE AMLLIE OTPUMAT AOCTYM AO BUBAHTCOKEHHS
chororpadoil KOPUCTYBAHIB, O 1 BIPOBAAMTA AOACTKOBI 3PA3KM BIADUTKIB MAABLIB Y CUCTEMY CMAPRTCDOHA.

Taki atak sk MPUAAYC, MPUXOBAHE OTPUMAHHS, 3MOBA TA BIAMOBA CAYXE moxyTb Gyt sailicHeH 6e3

3ACTOCYBAHHS BIOMETPUHHOT CUCTEMIA.
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CKAHEPU OBAMY4A

AyrenTndiraris KOPHCTYBAULB 32
XapaKTePHCTHKAMI OOIIIUYA Mae aHAIOTIuHl
BPA3MBOCTI, WO 1 CKAHep BITGHIKY ITATBILL.
HaiilIOIINPEHIIIO0 aTaKoko € MICTH(hIKAIA.
Tlor’s13aHe JaHe SEIINE 3 ABOMA ACIIEKTAMIL
HETOCKOHATICTIO CHCTEMII T4 BHKOPHCTAHHL
o1 aHam3y (IKCOBAHIX TOYOK HA OOIIIMYL,
SKI  TIeTKO  MOXKYThH  CTaIM  BLTOMIIMII

3TIOBMIICHIKAMIL
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KECTOBA BEPUPIKALLIA

CyTHICTb AQHOT METOAMKI Y TOMY, LLIO KOPUCTYBAYEBRI HEODXIAHO BLKOHATA
CBOIM CAMAPRTCOOHOM PAHILLIE BUFQACHIA HAM Oy TEHTUCDIKALLIAHAMA XeCT.
BKOPUCTAHHS ABOX HE3AAEXHIX MPUCTPOIR, Y AKOCTI SKIAX AMOXYTb
BUCTYMATA CAMAPTCOOH | CMAPRT-TOAMHHIK, AB0 CMmapTchoH Ta doiTHeC-
BpacaeTt, 0bymMoBASHE 306E3MEHEHHAM BIABLLI BUCOKOT TOHHOCTI 3HTTS
MOKO3HIKIB QY TEHTUCDIKALIFHOTO XKECTy.

B OCHOBY ASTAO OTPUAMCIHHS ACHIX MPO 3HAXOAKEHHS MPUCTROO Y
MpocTopi. OTPMMYIOTECH ACH HEPE3 MIAKAIOHEHHS AO OKCEASPOMETPY, FKIIA
BOYAOBYETHCH K Y CAMAPTCDOHM, TAK iy 3aM’aCTHI MPUCTPOI. BiH a41rye
PIBHALLIO MPMCKOPEHHS MPHCTPOIO TA MPUCKOPEHHS BIABHOTO MAAIHHS.
OCKIABKI CAAPTADOH TA 3AM’SCTHAM MPUCTPIA CUHXPOHIZOBAHI, X
KOMBIHALIE POBTE ACHY METOAMKY ayTEHTMADIKALLT BiAbLLI HOAIMHOK Ta
TOHHOKD. P 3aMiHI OAHOIO 3 MPUCTPOTB v 38" 931U HEOBXIAHO MPOBOAMTIA
nepekanibpoBKY ayYTEHTUCDIKALLMHOMO XeCTy.
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BHKOPHCTAHHA ~ KIABIATYPHOTO —TOUEPKYy B 3ajadyax
imeHTH(IKAII KOPHCTYRAUIB € TOCHTE BIATIM, OCKIIBKIL
1) Ha KiTaBiaTypHIIT MOYePK BIUIHBAOTE SK POIMIP 1 popma
T T T Ti PYKH 1 TMANBINB (30KpeMa, TEONSM 3 BEMNKIMH IIATBLUIMIL
1 2 3

CKITajjHIlle BUKOHYBATIH Hallp Ha KiaBlarypl TelmedoHy), Tak 1

(istomoriuaa oGyI0Ba PYK, B TOMY UHCI MOJKIINEL TTEPETIOMIL,

TPAaBMIITA IH.,

2) posmip 1 Qopma Temedory, posmip 1 dopMa KTapirmm

»Time MAFOTB 3HAUHIIT IR Ha KIIABLaTyPHIGT HaO1p,

3) v KOXKHOIO KOpHCTYBaua (HOPMyeThCA CBIfl CTINIB
YIPHMAHHA Teme)OHy, HATIPHKIAN, VIPHM

TenedoH B iRl a60 B IIpaBiil pyIil.
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OMMC PO3POBAEHOTO NMPOTPAMHOTO MAKETY

OCKiAbKM CAME CMAPTCROHK € HANBIALL BUKOPUCTOBYBAHMMM TAAKETAMM, CbOTOASHHS, d
KIABKICTb KOHCPIAEHUIMHOT IHCPopMaLi, LLLO 36epiraeTbCs Y HIX, € LLLO HE HAUOIABLLOIO, BYAO
OBPAHO PO3POBUTU MPOMPAMHE 3ABE3MEYEHHT CAME AAT MOBIABHMX MAQTCOOPM.

MoAaAbLLIMI BUBID MOBIABHOT NAATAOOPMM CIMPABCYH, HA YACTKY PUHKY, AKY BOHO 3AMMAE y
ACHWI MOMEHT. HacTKa CBITOBOTO PUHKY CMApPTdooHIB y 2018 poui ard Apple ckaaaa 13,4 %,
©yAo 0BpaHo naardoopmy Android. 3aAAd LLIMPLLOTO OXBATY KOPUCTYBAYIB MOBIABHMX
TEAECPOHIB, MIHIMAABHOIO BEPCIEIO, AAS TKOI AOCTYMHE PO3PODOAEHE NPOTPAMHE
3abe3neyeHHs, obpaHo Android 7.0 Nougat, npeseHtoeaHy y 2016 poui. Taknm YnuHom,
BUMYLLLEHI Ta NPUADAHI A0 2016 poky CMAPTEOOHM MAIOTh 3MOTY, OHOBUTU CHUCTEMY, d
NOACIAbLLI BePCil MiATPUMYIOTL 13, pO3podAeHe AAS BiAbLL PAHHIX Bepcit OC, 3a NPMHUMNOM

HOACAIAYBCHHS.
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Beezerna roz0e0i
nocnigoenocTi

Add Measure Classiication

1 1 H
Marewararni 1 1 H [ —— ;
anropuT 0GpoSKH Basa arnx Anropumu nepesipen [ ANTOPT P i
ot aicry Ta 1 1 ] e |
eunycry knasiusi ' N |
KH, IK, KPXR InTepean  aosipm |
Khprev, KHoext, Kiwe 1 ! !
1 - 1 I
f Eranowui spasor [e—> | SR ' Buaeneno s 36irie ve enseneno | |

1 1

1 ap— :

Eveeqenns Busegerra
noelzounena npo nosizounensa, wo
Knacudirau ropacysava ne

xopucTysaua rnacuginosano

Inavenns CyuyoTea Ta
eneozuaca cepeane
wavera 28 LR
ToumacTi
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KoaoBa MocAiACBHICTL MpeacTaBAEHA 12-a CMBOAAMM, LLLO € KOMBiHaLlieto
AiTep pisHoro perictpy 1a uMdp.

Db3lc8hm2wK1

Textlistener € HAMBIABLL AOLLIABHMM 30COGOM OTPUMAHHS HEOBXIAHIMX AAS

PO3PAXYHKY MOAIN HOTUCKY Td BIAMYCKY KAGBILLL Bia BM3MBAETECA ABOMA
oneparopami:

1.

Beforetextchange — oTpPUMMAHHA NOAIT HOTUCKY KAGBILL;
2. Aftertextchange — oTpumaHHs MoAll BUMYCKy KAGBILL
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3ATPUMKA YTPUMAHHS KAlYa (KH) — Yac MDPK HOTMCKOM TA BUMYCKOM KAIONT;

3ATPUMKS MK KAKYAMU (IK) —4ac MDPK BUMYCKOM KAIOYT | HOTUCKOM HA HACTYMHUM
KAIOY;

3aTPMMKA HATUCKY KAABILLi (KP) —4ac mbk HAOTMCKOM ABOX MOCAIAOBHUX KAIOYIB;
3aTpMMKA BUMYCKY KAtoYA (KR) —4ac mbK BUMYCKOM ABOX MOCAIAOBHUX KAIOYIB;

3ATPUMKA YTPMMAHHS KAKOYT 3 MOACIABLLIMAM KAIOYOBUM KOHTEKCTOM (KHpgyt) — doyHKLIT KH
AAS AQHOTO KAIOND, LLLO 06’ €AHAHI 3MAHO HACTYMHOMY CYMDKHOMY KAIONY;

3ATPUMKA YTPUMAHHS KAKOYA 3 MOMEPEAHIM KAIOYOBUM KOHTEKCTOM (KHpe,) — doyHKuil KH
AAS AQHOTO KAIOND, LLLO OB’ €AHAHI 3MAHO MOMEPEeAHbOTO CYMDKHOTO KAKONQ;

3ATPUMKA YTPUMAHHS KAIOYA Y KOHTeKCTi caosa (KH,,.) — doyHkuii KH aaHoro katoya,
TOGTO NOBHA TPUBAAICTb BEOAY KOAOBOI MOCAIAOBHOCTI
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OTPUMAHHI ACHUX MOMEHTY HATUCKY TA BIAMYCKY KOXHOI KACBILLI
AO3BOAJE PO3PAXYBATM HEOOXIAHI XAPAKTEPUCTUYHI cOYHKLLT:

CanEon KooB0L Buxopuctani QyHKii cumxpomisanii

nocnizosroCTi
D KH,KP,IK,KR,KH, .,
5 KH,KP, 1K, KR, KH,..,, ..
3 KH,KP, 1K, KR, KH,,..0, Hyro
1 KH,KP, 1K, KR, KH, i Hyro
% KH,KP, 1K, KR, KH, i Hyro
s KH,KP, 1K, KR, KH, i, Hyro
h KH,KP, 1K, KR, KH, 0, Hyro
- KH,KP,IK,KR, KH,,..0, Hyr..
2 KH,KP,IK,KR, KH,p 0, Hyr
w7 KH,KP, 1K, KR, KH,,..0, Hyr..
X KH,KP, 1K, KR, KH, i, Hyr
1 KH,KP,KH,,,,
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ActualMe

PyHKUi KHprev ta KHnext npeAcTaBAgioTs COBO0 TPUBAAICTE HATUCKY MONEPEeAHbOrO Ta
HACTYMHOTO CUMBOAY KOAOBOI MOCAIAOBHOCTI, TOMY GBTOMATUYHO NEPENUCYIOTLCS Y Ba3i AQHMX i3

BIANOBIAHMX 3HAYEHb TAGAMLLL.
KHwC po3paxosyeTbca 9K TPUBAAICTb LLIAICHO BBEAEHOT KOAOBOI MOCAIAOBHOCTI. 3AnMCyeTbes B BA

AAS €TIAOHHOTO 3HAYEHHS TA MPK MO3UTUBHOMY PE3YALTATI AyTEHTUAPIKALLT KOPUCTYBAYA.
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BXIAHIIMIT ZaHIIMII A7 [IepeBIPKI IPOXOMKeHHT ayTeHTI(IKaIll CIyTrye Iepie 3iiicHeHe
KODIICTyBaueM BBeIeHHI KOTOBOI IOCTIIOBHOCTI, sKe BLAOyBaeThed y posauml Add measure. V
TOJATEIIOMY, XapaKTePHCTIKI JAHOTO BBOAY DOZATOK BBAKAE 3a TATOHHI XapakTepucTikil Ha
cTafli HAIIICaHHI Koy OyIO IPOTeCTOBAHO PISHI BaplaHTII BCTAHOBIEHHI JOBIPUOTO IHTEPBAILY.
BoHn crmpamicsd Ha CepelHIO TpPHBANICTE BBOLY CIMBOIY. IIpoTe HAsBHICTB y KOZOBII
TOCTIAOBHOCTL OKPIM IITep Ie I muipp Ta 3MIHII PericTpy Ja€ 3aHagTO BeMIKI TacOB1 BIIMIHHOCTL.
Tok, 3aBMSKI TeCTYBAHHIO MONATKY PIHIMII KOPHCTYB@MaMIL, OylO NPIGIHATO PINeHHT IPo
BCTAHOBIIEHHS U1 YCIX CIMBOIIB OJHAKOBOIO IO TPHBATOCTL TACOBOTO PO3GITY, IMO OGyMOBIIIOE
TPaHImIl JOBIPHOro IHTepBaly. Bymo BIMBIEHO, INO ONTHMATBHIM BapiaToM € 700 Mc, To6TO

+350Mc.
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AArOpPUTM NePEBIPKM MPEACTABASIE COBOIO AATOPUTM Nepebopy YCix BAPIAHTIB ETAAOHHMX
3HAYEHb, LLLO HABHI Y 6a3i AQHMX MOBIABHOTO AOAATKY. O CKIAbKM PO3POBASHE NPpOorpamHe
3a6e3MeYeHH HOATE 3MOTY PEECTPYBATU HEOBMEXKEHY KIABKICTb KOPUCTYBAYB HO AHOMY
MOBIABHOMY MPUCTPOI, TO NepeBipkd BBEASHOI KOAOBOI MOCAIAOBHOCTI ByAe MPOXOAMTU
HOCKPI3HO Yepes yCi NpodiAl KOPUCTYBAYIB.

AAropUTM Nepebopy ale 3a NPUHLMMNOM NOCUMBOABHOTO MOPIBHAHHS 3 AOACIBAHHIM
AOBIPYOro iHTepBAAy. CMOYATKY AAFOPUTM MOPIBHIOE ACHI BBOAY MEPLLIOTO CMMBOAY 3 yCIMa
eTAAOHAMM BA, TlICAS 3HAMAEHHS YCIX MOXAMBMX 3GIMB, MOPIBHIOE XAPAKTEPUCTUKI BBOAY
APYTOro CUMBOAY | TAK ACAI.

AATOPUTM MOCAIAOBHO BIACIKO BAPIAHTM | MOPIBHIOE YCi CUMBOAM, TOBTO, FKLLLO MICAS
MOPIBHAHHS 6 CUMBOAIB 3AAULLUTECS 1 BAPIAHT 36iry BiH He ByAe ABTOMATUYHO PO3MIBHAHMIA
AOACTKOM 9K AETITUMHII KOPUCTYBAY, O MEPEBIPKA ByAe NPOAOBXYBATUCE MOKU HE Byae
OTPUMCTHO 30ir yCix 12 CUMBOAIB.
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MpoBeAeHHs eKCNepuMeHTY

AA TECTYBAHHS By 30iaiHi 10 kopucTyeaHie. v ByAo HOAGHO chaiin AAS BCTAHOBAGHHS A0ACTKY (2,4 ME). MoBinbHIAA
AOACTOK HE MOTREBYE AOCTYIY A0 CAYXE, TCKIX K KAMEPT, KOHTCKTM, COLICABH mepexi Tl iHLe. EAMHG cryx6a, ia im
3CAAITHA € KACBICTYC, AOCTYM AO FKOT OTPIMYETECA AOACTKOMI CBTOMOTVHHO.

MiCAs  YCTOHOBKM KOPMCTYBCHI  OBHAMOMIANACA 3 IHTEPCDEMCOM Ta KOAOBOID MOCAACBHCTIO. OCKIABKIA KOAOBG
MOCAIACBHICTE HE € CTAHACPTHIM CAOBOM, FKE HOICTO BUKOPUCTOBYETHCA Y MOBCHKASHHOMY ASKCVKOHI, O MICTUTB LIMCDPI TCI
pisHi pericTon Aitep, i BBEASHHT BNIepLUE MOXE 3HAHHO BIADISHATACA BiA ADYTOMO BEEASHHA YEPES MiZHCBOABH 3TOMAKIAL
BKOBCHI 3ATOMMKI BBOAY AMOXYTb CCROPAMYBOTV HEAOCTATHBO TOYHI XCIDCKTEPUCTVKL BBOAY KOPUCTYBCHA, TOAY BAXAHO
CMPoByBATH BBECTU ACHY MOCAIACBHICTE MO3C AOACTKOM, OCOBAMBO Add medsure, OCKIABK ACHT OTPUMGHI 3 LbOro BAOKY
CPOPAMYIOTE ETANOHHAM 3OCEOK.

YCi KOpUCTYBAHI ByAW SIBRAH Y EAMHOMY MOMMILLIEHH! | MDOBOAMAW BBEASHHA KOAOBCT MOCAIAOBHOCTI HO OAHOMY

CAMOPTCPOHI, FKNP AMAE TEXHINH XAPOKTEPMCTLKM, WO CymicH 3 pozpobaeHimm M3. KoxeH 3 10 TeCTOBOHIX KOPKCTYBAHB

3POEME 5 BBOAIB: OAMH ETAACHHMI Ta 4 A7 KACICKARIKALTT. AAS IHTEPeCY KOPUCTYBAH POBIAM OAMH MEPEBIDOYHAM BORICHT
BBOAY 3 X QKOYHTG, O iHWi a0 y cmpofi BBECTM MOCAACBHICTE HEBACCTVBIM T cnocoGom, aBo 3 CKAyHTY iHLIOrO

KOPMCTYBAHA.




image19.jpeg
S ——

Pe3yAbTATM KAQCUCDIKALIMHNX
BBOAIB 3 YCIX AKAYHTiB GYAO
3i6paHo y TadAMLLL 3a
OTPUMAHUMU PE3YABTATAMM
ByAO cchopmosaHe
rpadpiyHe NPEeACTABAEHHS
XAPAKTEPUCTUK BBOAY AAS
KOXXHOTO KOPUCTYBAYA.

Mpn PO3rAIAT MOXHA
BMNEBHUTUCS Y HASBHOCTI
PI3HMLL MK BBOACMU, O
TAKOX NPOCAIAKYBATM NEBHI
30KOHOMIPHOCTI BBOAY AAS
ASIKMX CUMBOAIB.
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PE3YABTATU EKCTEPMMEHTY

BYAO BUSBASHO, LLLO MOBGIABHUI AOAATOK NP MPOXOAXKEHHI NEPEBIPKM AIMCHUM
KOPUCTYBAYEM PO3NI3HAB 3 NepLLOro pasy 8 i3 10 AIMCHMX KOpUCTyBAYIB, TO6TO 38 i3 40
BBOAJB OYAO BM3HAYEHO BIPHO 3 NepLUOi cnpobu. NMOMUAKM NEPLLIOTO POAY CTAHOBAATL
5%, MOMUAOK APYTOro PoAy He ClocTepiraAocy.

KopucTtyBayam, Gkmx 3 NepLUoi Cnpobu He ByAO PO3NI3HAHO, BYAO 3AMPONOHOBAHO
LLLE PaA3 3AIMCHUTU NePEBIPKY i3 iX AKAYHTIB (MOBTOPHO). BUSIBMAOCH, LLLO MPW MOBTOPHIM
nepeBipLLI AOAATOK PO3MiBHAB ASTITMMHKX KOPUCTYBAMIB.

MNicAs 0BroBopEHHS CTAAO BIAOMO, LLLO BOHM, MPU MNEPLLIOMY O3HANOMAEHHI 3
PO3POBAEHUM MPOTPAMHUM 3a6E3NEYEHHIM, AMLLIE PA3 BUKOHAAM BBEAEHHS KOAOBOT
MOCAIAOBHOCTI AAY OTPUMAHHS ETAAOHHOTO 3HAYEHHS TA 3 MeTOIo NepeBipku. TAKoX,
HEepPO3Mi3HAHI KOPUCTYBAYI BUCAOBUAM AYMKY, LLLO BCTOHOBAEHA Y AOAQTKY KOAOBA
MOCAIAOBHICTb € 3AHOATO BAXKKOIO AAS CMPUMHATTS TA BIATBOPEHHS | 3AMPONOHYBAAN Y
MANBYTHBOMY, IKLLLO AOATTOK ByAe AOMPALILOBYBATMCH, CMIPOCTUTI KOAOBY
MOCAIAOBHICTb TA 3pOBUTH il GiABLLI HATUBHOIO.

QO CKiIAbKM MOBIABHMIN AOACTOK MOBOAMTE MEPEBIPKY METOAOM Nepebopy 1A MOLLIYKY
36iriB y BCil1 HAABHII ©A3i AQHMX KOPUCTYBAYIB, CMOCTEPIrAAaC iaeHTUdDIKALLS
KOPMUCTYBANIB MPM BBEAESHI 3 AKAYHTY IHLLIOMO KOPMCTYBAYA.
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BAPIAHTU MTOKPALLLEHHS
MOBINBHOIO AOAATKY

* MAardoopma Android BUSBUACCS MEHLL KARY>KHIM) CEPEACBULLIEM AAS PO3POBKM
AOACITKIB AHAAOTHHOTO 3MICTY. BIAbLLI MPOCTMM TA TOYHUM BAPRIHTOM PEaAIZaLL
MOXE CTATU NPOrPAMHE 3a6e3MNeYeHHs AN CMAPTAPOHIB Apple;

* MOXAMBO MOKPALLIMTI AAFOPUTM OMPALLIOBAHHS MOMMAOK MPK BBEASHI KOAOBOT
MOCAIAOBHOCT];

* MOXHO 30CTOCYBATU AAS AHAAIBY ACHWUX HEMPOHHY MepeXKy;

* PO3pOGUTN AATOPUTM MACKBHOTO OTPUMAHHS 3PA3KIB BBOAY, HAMPUKACA LLAFXOM
MIAKAIOYEHHS AO COLLIAABHMX MEPEX;

* AONPALIOBATU IHTEPOENC KOPUCTYBAYA;

* CTBOPUTM Pi3HI KOHTPOABHI MOCAIAOBHOCTI, 1Ki CKACATIOTLC S BUKAIOYHO 3 LIdop Ta
AiTep;

* TMpW HAFBHOCTI LUMPOKOTO CMEKTPY 3PA3KIB BBOAY AAS KOXKHOTO CUMBOAY, MOXHA
MPOAHAAIZYBATH XAPAKTEPHICTE BBOAY MEBHMX CUMBOAIB, CEPEAHIO AOBXKIMHY CAOBA TCl
4ACTO BXKMBAHI CAOBOCDOPMM AAS MEBHMX KOPUCTYBAYB.
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BUCHOBKA

* biomeTpnyHi cuctemn iaAeHTUCPIKAUIl MPEACTABAEHI LUMPOKMM PISHOMOHITTIM METOAMUK |
3HOYHO MOAETLLUYIOTh KWUTTS  KOPWUCTYBAYIB. AAS  MPOXOAXKEHHS  dyTeHTudpikauii 3
BUKOPUCTAHHAM  GIOMETPUYHMX  METOAIBE He MOTPIOHO  3AMAM’9TOBYBATM  KOAOBI
NOCAIAOBHOCTL. OAHOK KOPMCTYBAYI HE 3QBXAM 3HAIOTb MPO MOXKAMBI HebOe3nekn, ki
HecyTb y COOi aTaKM. TOMYy PEKOMEHAYEMO BUKOPMCTOBYBATM OIOMETPUYHI METOAM
QyTeHTMdpIKALIl He 9K €AMHWMIA 3aCIO 3aXMCTY MOBIABHOTO MPUCTPOIO, A Yy CYKYMHOCTI 3
HLLIMM METOAOM, HAMPUKACA KOAOM ABO >KeCTOBO iAeHTUCDIKALLIEO.

» MicA9 aHaABy Altepatypu y AOCAIAHIM OBAQCTI BMABAEHO, LLLO OiAbLUICT TEOPETUYHO
YCHILUHWX BAPIQHTIE peaAizdull He € edPeKTMBHMMMU HA NPAKTHL. BoHM NpeAcTaBAfioTh
COGOI0 HEBACAI MOLLYKM, CKOPILLE CXOXi HO KPEeATMBHUIA MIAXIA AAS BUPILLEHHA 3aAQMi,
KM MOE  MEPCNeKTMBM MOAJABLIOTO  PO3BUTKY. OAHCK AAS  PO3POBKM  AIMCHO
©CPEKTUBHOTO MPOrPAMHOTO 3A0E3MNeYeHHS CAIA CMUMPATUCA HA CYYACHI TexHiuHI Ta
MPOTPAMHI 30COBU. TAKOXK CAIA BPAXOBYBATH MOXAMBOCTI MPOTPAMHOI CepeAn.

* MPOAHAAIZYBABLUM ACHI €KCMEPUMEHTY BUAHO, LLLO BXXMBAHHA PIi3HWMX pericTpis AlTep 1a
LMAPP Y OAHIN MOCAIAOBHOCTI 3HAYHO MIABMLLLYE 3OXMLLEHICTE ACHOTO BUAY AYTEHTUADIKALL
BIA QTAK, LLLO HECYTb Y COOI AIOACBKMI oaKTOP. OAHAK Liei doaKTOp He MAE BMAMBY HA
CUHTETWYHI aTaKM.

* EKCnepMmeHT NoKasas, Lo MOBIAbHMI AOACTOK HE 3MIr PO3MIZHATM 3 NEPLLOrO PA3y ABOX
ASTTMMHMX KOPUCTYBANIB, OAHOK HI PA3y He IAeHTUCDIKYBAB 3A0BMUCHUKA' 9K KOPUCTYBAYA.
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JIOCJKEHHSI CTATUCTUYHUX BJACTUBOCTEN
KJIABIATYPHOI'O IIOYEPKY JUISI BUPTIIEHHS 3AIAY
AYTEHTHU®IKAIII KOPUCTYBAYIB KOMII'IOTEPHUX MEPEXX

Beryn

AHani3 nitepaTypu B 0671acTi 610METPUIHUX CUCTEM KOHTPOTIO AOCTYIY 3a KIaBlaTypHUM I10-
yepkoM [1] mokasye, mo HalGITbIN MOIIMPEHAME € MeTOAM Kack(ikalii KIaBlaTypHOTO MOUYSPKY
Ha OCHOBI IIapaMeTPUYHUX CTATUCTUYHUX MiAXOAIB. LI MeTOaM MOPIBHSAHHS MapaMeTpiB PO3HOALTIB
MPUITYCKAKOTh, IO JOCTLTHUK 3a3Jaleriab BoNoAle pyHAaMeHTaTbHOO 1H(pOpMALIi€lo — oMY BiJo-
MU BIJ 3aKOHY PO3IOALTY WMOBIPHOCTEH, HaiyacTillle HOPMaIbHUIA 3aKOH, IO TO3BOISIE 3BECTH
3aJaqy pO3IMi3HABaHHA O IMEPEBIPKM TiMOTe3 IPO MOAIOHICTh TaKMX XapaKTePHCTHK SIK CepeIHE,
MeJiaHa 1 CTaHJapTHe BIAXUIeHHI. OJHAK B CHITY psAY crieliYHUX MPUIHH, TOB'SI3aHUX 3 HeCTa-
OINMBHICTIO KIABIATYPHOTO MOYEPKY, MPUITYIICHHS PO «HOPMATBHICTB) 3aKOHY PO3MOALTY MOXE
MPUBECTH O CIIOTBOPECHHS BUCHOBKIB (K O IPHUIHATTS PilICHHS, IPOTHIEKHOTO BIDHOMY).

‘Web-onanok uist 360py Ta BUBYEHHSI IIA0JI0HIB KJIABIaTYPHOI 0 MO4epKy KOPHCTYBa4iB

Jlns BUpIIICHHS 3aBJaHHA 300pY 1 aHATI3y CTATUCTUYHMX XapaKTCPUCTUK KIaBlaTypHOTO IO-
YepKy KOpUCTYBadiB GyIo po3pobieHo KimieHT-cepBepHuii WEB-1o1anok. [TepBunHMIt 361p yaco-
BHUX MapaMeTpiB KIABIaTYPHOTO MOYEPKY 3MIACHIOETBCs Oesmocepennbo B WEB-Gpaysepi, micist
YOTo JaHi BIANPABISIOTHCS HA CepBep A OOUMCICHHS 1 MoJabioi 1HTeprperarii. Takuid maxiz
He TOCTYIIAEThCS 38 TOUHICTIO JOJaHKaM, sKi peamisoBaHi sik desktop applications, ane pasom 3 THM
Mae piaja 1CTOTHHX TnepeBar, TakKux sK: IIPOCTOTa BUKOPUCTAHHS AT KOpUCTYBada i I[OCJ'liﬂHHKa) Biﬂ-
CYTHICTh HEOOXITHOCTI IHCTAMSLIT Ha KOXKHY poO0Yy CTaHLIIO, MOXKITUBICTh OTPUMAHHS 1 OGPOOKU
BEJIMKOTO YKC/IA CTATUCTHYHUX JAHUX B OYb-SKHil 4ac 3 JOBLIBHOI JIOKAIii.

B pamkax gaHoi po6oTtH 6y710 316paHO CTATUCTUYHI XapaKTePUCTUKU KIaBlaTypHUX Hpo(iliB
30 xopucTyBauiB. Bei y4acHMKHM eKCIIEPMMEHTY — CTYACHTH, sKi € MOCTIMHUMU KOPHCTYBauaMu
MEePCOHATBHUX KOMITIOTEPIB 3 PI3HUMU HABUUKAaMU IIBUIKOCTI HAOOPY K1IaBiaTypHUX CHUMBOITIB.

3 MeToro MiJBUIICHHS SKOCTI 3i6paHoi iH(popMalii 1 GiTbII TOYHOTO BUIINTCHHS iH()OPMATHB-
HHX O3HaK ¢popMOBaHMX NMPodiTiB B XOAI JOCTIKCHb eKCIICPUMEHTATBHAM IIULIXOM Oy/IM BU3Ha-
YeHi 1 peai3oBaHl HACTYIIHI KpHUTepil: YacoBl iHTepBamy AUrpadis (MOoJBIHUX MOJIN KIaBiaTypH,
IO MOKYTh OYTH MOBHICTIO ONHUCAHI INICTbMA PI3HMMU YaCOBMMY BiJpi3kaMH, puc. 1), mo mepe-
BUILYIOTh 3HaueHHs 200 MC, 3 aHAMi3y BUKITIOUATKCS (LT 3aXKMCTY BiX He3allTaHOBAHHMX IOBIHX
HATHCKaHb), TAKOXK AU OLIbII 00'€KTHBHOTO YSBJICHHS XapakTepy PO3MOALTY 3 aHami3y BHKITIOYA-
ncs gurpadu, YUCIo HOBTOPESHb SKUX Y KOXKHOMY KOHKpeTHOMY Tpodini 6ymo MeHmre 10.

Ha puc. 2 npezacraBineHo BizyaibHi BIIMIHHOCTI ACKITBKOX C(hOPMOBAHUX MPO(dLTiB KOPUCTY-
BayiB B OJHAKOBOMY YacOBOMY MacIuTadi y BUITISAl JBOBMMIPHOTO TiHilHOro rpadika. ITo oci op-
JVHAT BIAKTAACHI 3HAUCHHS BIATMOBIIHOTO YacOBOTO IHTEpBATy PO3IIIHyTOro aurpady, a mo oci
abcuuc — HoMep BILANOBIAHOTO Aurpada B po3rIIHYTOMY Mpodii.
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JlocaipKkeHHsT 3aKOHIB PO3TOILTB YacOBUX iHTepBAJIB rpadis

Bei otpumani aurpadu Oysio po3copToBaHO 3a YaCTOTOIO NMOBTOPEHHS. Po3risiganucs qurpa-
by, mo 3'IBHIINCS MaKCUMAJIBHY KUTBKIiCTh pa3. Tak, Hanmpukiiaz, 1t Tekery obesiroM B 2000 cum-
BojiB (1734 cumeouu Ge3 ypaxyBaHHS HPpoOiliB) HaAHGLIbIIA KIIBKICTh IOBTOPSHB OJHOTO i TOTO 3K
nurpada B npodini gopisHioBaiack 60 (qurpad «CT»), a Haiimenma — 1 (qurpad «EA»).

Ha puc. 3 — 5 HaBepeno ricTorpamu napameTpis Ty px,y (TPHBAJIOCTI HATHCKAHHS OYKBH «C»
nurpady «CT»), Tx,uk,p (maysn Mik HaTHcKaHHAMH OyKB «C» i «T» murpady «CT») ta Tk, pk,u
(rpuBanocti qurpady «CT») s 8 chopmoranux npodiiie. 3 HaBeneHUX rpadikiB MOKHA 3poCHTH
BHCHOBOK IIPO Te, IO MOMYK CIUIBHOTO 3aKOHY PO3HOALLY TYT aGCOIIOTHO HEMOMKIHBHIA, TOMY €
HeOOXIHICTh MONIYKY iHITHX KPHTEpiiB i MiAXOMIB 3JaTHAX MiABHIIMTH TOYHICTH TPOXO/UKSHHS
TpoIeAypH ayTeHTHpIKAIiT.
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[Cr TR 10875 141000

110000 15750

500 mus
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Prc. 3
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Puc. 4
JlocTiKeHHs 3aKOHY PO3NOALTY BiTHOLIeHbL YacOBHX iHTepBaaiB urpadin

Yacori mapameTpu qurpadip KIapiaTypHOTO MOUYSPKY B 3HAYHHX MEKAaX 3MIHIOIOTH CBOI 3Ha-
YeHHS 3 ILIMHOM 4acy. IIpoTe, 0ueBHHUM € TOi (DaKT, IO KOKEH KOPHCTYBAY Ma€ iH/IMBIyaIbHAN
PHUTM Ta XapakTep HaGopy TekcTy. ToMy JOIUIBHO MEepelTH BiJl aHAJI3Y YaCOBHX MapaMeTpiB JIUT-
padiB (we. puc. 1) /10 iX BiZIHOMEHE 32 aHATIOTIEIO /10 BIACTHBOCTEH MOAIGHAX (iryp 3 reomeTpii —
ne irypa F e mosti6Hoto 10 dirypu F, swimo icaye BLZ[OGpa.)KeHHSI dnrypn F Ha Girypy F, npu siko-
My JUIst Gy/Ib-sKHX 1BoX Touok X i Y pirypu F Ta ix o6pasip X i Y ¢irypu F BijHOmeHHS BijcTa-

weii XY i X'Y e penmammoro cranoio (puc. 6):
AB _AC _DE
b e e = const.
AB AC DE
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B xoxi po6otu Oyiu pospaxoBaHi i mpo-
aHaJi30BaHi YHMCJIEHHI KOMOIHAIi BiJIHONIEHH
YacOBHX iHTepBaJIiB Urpadip, OTPUMAHUX NIPH
dopmysanHi npodiis.

Ha pnc 7, 8 HaBeJeHO TiCTOTpaMu Bif-
HOTIIEHb —‘1%'—’ Ix,0K,0 (nuB. puc. 1) aur-

TK,UKzD TK,UKyU
pada «CT» nst 8 copmopanux npodimie. Ha
1HX sxe rpadikax CyHUIBHOO JIHIEI0 OKa3aHa
ANPOKCHMALIiSl OTPUMAHUX TiCTOrpaM HOpMa-
JIBHAM 3aKOHOM pO3IOJTY, (YHKIIOHAILHO
peanizoBaHHM B «Statisticay.
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Puc. 7

SIK BH/IHO 3 OTPHMAHMX Pe3yJIbTaTiB, 3aKOH PO3IOJIIY BiHOMEHb YaCOBHX MapaMeTpiB JHT-
padiB 6aM3BKHE 10 HOPMATBLHOTO, TOOTO «BHITAQJKOBICTH» 3MiHH MapaMeTpiB KJIaBiaTypHOTO Tove-
PKY 3MeHIyeThest. OTe, MOJKHA TOBOPHTH IIPO CIIPABE/UIUBICTh BUCYHYTOT TiIOTE3H.

ITapobHa ayreHTHRIKALA

T'ooBHUI HEOJIK Bi/IOMHX CIIOCOGIB MapobHOI ayTeHTHdIKaIlii KOPHCTYBaUiB HA OCHOBI MO-
PIBHSHHS iX KJIaBiaTypHHX IOYCPKiB — BiJICYTHICTh MaTeMaTHIHO OOTPYHTOBAHHX KPHTEPiiB BHSIB-
JICHHS BiMIHHOCTEH i, OTXKe, MOMKJIMBOCTI 3a3/IaJIeTi/{b BCTAHOBUTH NPUHMHATHI #iMoBipHOCcTi FAR
Ta FRR mommiok. B curtyarii, Kojii 3aK0H PO3IOALTY HE € HOPMAJILHUM, HAWOUIBII IPUHHITHAME
JUIS 3371241 ayTeHTH(IKAIT BUSBJISIFOTHCSI HeTApaMeTPUIHI METO/TH, iHBapiaHTHi 710 3aKOHiB PO3IO-
JIJTy YaCOBMX TMapaMeTpiB qurpadis. ¥V 33Ky 3 IIHM, TocTae npobiieMa BUOGOPY 3 JOCHTH BEJIHKOT
KIJIBKOCTI Bi/IIIOBITHOTO PAHTOBOTO KPHTEPito HOPIBHAHHS ABOX a0 Ginbine HaGOPiB BUMIPIOBAHb.
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B 1aHoMy BUNAQKY aJITOPUTM HPOXOHKEHHsI ayTeHTU(]iKaIii MosKke OYTH HACTYIHHUM [2].

Hepwuii kpox. Kopessiniiinuil anaiti3 noJiGHOCTI MOCTIOBHOCTEH YaCOBUX MApaMeTpiB Ia-
poibHOi (pazu. HemapaMeTpHIHHM aHAJIOTOM MApHOTO KoedilicHTa Kopessiiii € paHroBuid koedi-
uient CripMeHa, SIKHii BHKOPUCTOBYETHCSI JUISL BHSIBJICHHSI Ta OLIHKK TICHOTH 3B'SI3KY MiXK J[BOMa
BUOIpKaMH, 10 HOPiBHIOIOTHCSL.

Jpyeuii kpox. Bucoka KOpeJISILiisi CBITYUTH JIKIIE PO MOAIGHICTH JIBOX BHOIPOK KJIABIATYPHOTO
no4epky 3a Gopmoro 06BinHOI (10i6Ha puTMiKa HaGopY). IIpH BOMY BOHH MOKYTh iCTOTHO Bi/Ipi-
SHSITUCS 3a N1APAMeTPOM MOJIOJKEHHsI (TeMIl HaGopy) abo CTYIeHs: Po3CiloBaHHS OO HLOTO (He-
CTablIbHICTh MOYepKy). OueBHIHA HEOOXITHICTh MMOJAJBINOI MEepeBipKH Bu6ip1<n mo npoimma
KopeJuiLilinuii eTan, Ha GIM3BKICTh 10 eTalloHy 3a NapaMeTpaMH posnoity. B crenianizopanii
JliTepaTypi peKOMEHIYIOTh NOPIBHSIHHS [IapaMeTPiB MOJIOXKEHHS 1 MaciTaby IPOBOIUTH OKDEMO.
3 BEJIMKOTO apoeHaly 3aco0iB HellapaMeTPUUYHOI CTATHCTHKH, NPU3HAYCHHX JUISL IOPiBHSHHS J{BOX
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sanexi BHGipok 32 MapAMETPOM NoMoXeRRA (ToTo o BIARNAIOT: ICVR MiX HAME) AOULTEHO
BHKOPHCTOBYBATH 3HAKOBO-PAHF 0BHT KpHTepift BiMcokcoHa,

HacTynuui cTan — NepeBipKa BAMIRKOCTER B NapaMeTpi MACIITAGY NopiEHIORAMS HIX BH6i-
poxc Jla% Uoro 3aEARHAA B CHIyamil 3E'MmARI BHGipoK HAHMACTINIC BMKOPHCTORYIOTE KPHTEpi
Cemppitca ~ Onccona.

Tammy apianTom MO6YACEH aNTOpHTMY NapomsEol ayTenTadixanii ¢ muxopuctanma DTW-
anropmtwy [3], ifea Aoro MomAras B HACTYMHOMY: & Habip CTAIORHHX 3pasiiE KNa aTYPHOTO
Totepiy, A MOXYTE 6yTH 3aK0KOAHI B HacoRif abo B NACTOTHOI O6MACTi | Ai MPEACTARIAOTE
CHOBHIK ANA povmizHABaHHA. CaMe poSTITHGBAHHA HAGYEASTCA LUIAXOM HOPIERAHA HOENS
[AHUK 3 YeiMa CTAHAAPTAMH i BUSHaMEHHA HAHGLNEII MAXOMANOro KAHAWAATA BLITOBITHO 70
‘Remcol meTpman 260 3a 1iporo HoRiGHOCT

Henepepena ayrenmdixanis

MeToR TpHKOBaROO MOHITOPHATY KIAE aTYPHOT TOMEPKY MOBHHEH 3ACTOCORYBATHCA LI~
Ko 3 apomsROKO ayTEHTHGIKAL SO ANA SHHKCHHA PYRIKY, MOEAIGHOTO 3 MOKINEC MiAMIHOW
xopreTyBata

MoxHa ERAINHTH ABa eTanH Bepa}ianii KopHCTyRANA: micHuH i winsxicand. epmui Enas-
M€ posbiKROCT] ¥ 323 ANCTiAL BRARICHIL {RAHBIAY TS HHX OCOBNHBOCTAX POGOTH 2 KIABATYpOIO
ReramsHoro xopcTyRana Ll BHKOPHCTAHHA ANk TEpHATHERNX CIYX6OBMX KIAEI (HANpHKIZA,
snasimi Backspace i Delete, CapsLock i npamminiznii Shift), BcopHCTaRN KNARI AoRATIORO
snasiatypn (ancna = numpad) Tomo. 1 ocobMHEOCT! MPOABNACTECA HA MACEAOMOMY PiBHi, i
COpoBa KOHTPOMORATH it ReMHHY™e Bii 6'€ToCA Ha 3 MiKi KHHAMKH HOTEPKY.

Tlpyrui eTan mepeabata MPOROEKEHNA 6OPY | AHATIZY KMOMORMX HACOBIL XaPAKTEPHCTHC
AMTpatiB meNA Toro, AK KOPHCTYEAY BXe YRiAMOR B cHeTewy. TAKHM THHOM, MORITOPHAT Xapaic-
"Tepy KNABiaTYPROI AKTHEROCTi BHKOYETACA TPOTATOM Beiel pobosl Cerii M KORKpETRIM obmi-
xommm sanmcow. o ipi RaKONMNEHNA CTATHCTHYHNR AAHNK BIAGYBACTRCA JTOMHEHHA CHOXOCT!
eTanona i HOBOCH OpMOBAROI CYKYHOCTI NapaMeTpin. TYT MoXe EWPIIEATHCA 3aAaTa SEOPOTHA
i, mo 6yMa copMyNEoBaHA ¥ BRNARKY NapOT: KOl ayTeRTH{IKalii, @ came: AoBeCTH EiAM HAICT
A% ©opuoRaRNX Mpodinie (iAMIAMA CHOBAME FOBCCTH, Ty OCTAENRY, IO XA B CHCTEMY 2po-
61B e Tofi KOpHCTYRA, 32 MOT0 BiH Cebe EuxAL). B AGHOMY BHIGKY YTROPIOIOTECA HE3aTe KH
EWGipiH, A MOXYTh 6yTH EGATi 3 piSHUX TeHEPATSHIE CYKyNHOCTENR. 1A TAKNX EMIARKIE MOXHA
CKOPHCTATHCA HeTIaPAMETPHAKIMA ANSTEpHATHEGMA TapAMETPHYHIX KPHTEPIiE ANA NBOX He3ale-
ez Tpyn

~ U xprrepi i Manna — Bitsi;

~ xpmTepi i cepif Bansga ~ Bos pommua,

~ xpmrepi i Komuor oposa ~ ChipHosa.

¥ ANy BEKOPHCTAREA BiNHOCHNX SHANCHE YACOBMX NapaMeTPiE AMTpadis sanata ayTen-
Thiiaii 3EOATECA Ao NEPERIPKH FiTloTes Npo MOAIBHICTs TAKIX XapaAKTEPHCTHC TACOBN iRTep-
BaniE IABIATYPHOTo HAGOPY A CCPEANE, MEAIAHA | CTARAGPTHE ELAXHICHHA

B AasoMy BNIAZKY ANTOPHTM NPOROAKEHEA ay TeRT npixanii Moxe GyTa RacTymwm [4]

Tlepuusi Kpox. DopMyIOTECH BEKTOPH EAROCHN HaCORI NAPAMETPiE KIAEIATYPHOrO MOep-
Xy xopreTyEATE

EaXuvy Xy
gty s
gty vy
DT, = |txsvu |, DT, = [wxsvs |, o)
v g
Dy pre

e M - ximxicrs gurpagis XV
Jpyeuit pov. Llepexin Ao CTATHCTIHNX NapameTpie AMTpadiE — MATEMATHSHN CHOAIEAHE
My, TamMpr,, CKB Gpr, Ta Opr, — i { 0pMYBAHNA eTANORY KOPHCTYBAN:
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e L~ xineid 1o ananisopami Aurpajis

Tpemsi wpox. Bxigumun anateRAME ANA CHCTeMH ayTeRTHDiKanil e BeTopn daxTHTHEX
SHANCHS EiAHOCHNX MaCOBIX NapaMeTPiE AMTpadis (1), Mo HATKOAAT: 3 6MOKY MORITOPHATY Kia-
EiaTypn, ai MOTi M NepeTROpIoIOTs A B BekTopn DTexp, 1a DTexp; (j = 1 + K ~ ximsidcte aurpapis
¥ noTouRoMy npodini).

Yamseprmuil Kpox. 33 FMOER HOPWATEOTO 3AKOHY POIOALTY CepeAHbOKBARPATIHE LK H-
NeHHA — HARTOMIHpe HilKH TIOKASHHK PO3 CIIOBAHHA SHAYCHE BUTAMKOBO! BENHYHHH BITHOCHS if Ma-
TemaTirHOro cnogisanna ToMy IpH MOpIERARKI 3 €TaNOHOM AA KOXHOI KOMIORERTH BEKTOpIE
DTexp, 12 DTexp; nepesipaioTsca yMoEH.

my, — 30y < T < 4 36, @®)
—

m273azitm£mn+3oz. @)
—

B pesyaTaTi OpMYETACA BEXTOP yAr oK EHOCTE
% il {1, yMoma (3) mEKoHyETRCS;
v, 1K 70, ymora (3) me EHKOHyeTBCE;

v=|"2|, s
1, ymoea (4) mmkomyerscs; ®)
Vacl \Vix+n=2% 0, ymoma (4) mesuxomyersca.
3a Hop MoIO BEKTOpA Y3T OfEHOCT] MOXHa NPHAMATH pilll eHHA Npo Fificki cTe cy6'excTa
VI<Zgz -  sizvosa
V2 Zgon — momyexs (O]
Zgg < VI<Zpon — momamsmmit amanis.

Smarte HuA HoporiE EiAMoRN i Aonycky mpmAMaoTsea pimmmMn Zgig = 0.5Li Zzon = 0.6L i-

anogiano, A¢ L~ ximsiicts oxnmAm: y BexTopi yerogxeHort. TakoX AA NPOROAKEHEA ayTeHTH-
(pixcamil eo6%iARo, mob cHCTEMa posnizHana He MeRe 75 % ANTpapis

Bucuoexn

CpopmoBaro TiAZoH Ao MO6yXORM KOMIIEKCHNR ATTOPHTHiE ayTeRTA} iKaLil, WMo EpazoRy-
1OTh CTATHCTINEI oCOGMEBOCTI KiaEiaTypHOTO Moucpiky. Y BMNAAKY NapomsHol ayTeHTHpikamil
EMIHAATL RN € ObMEK eHIA HabOp AAHN i, A HACTIAOK, HeOGXAHO 3ACTOCOBYBATH HEMAPAMET-
I KpHTepii BMAENCRAA NOAI6 HoCTE /B AMiHOCTE . Sa%a%Y HenepepBRol ayTeRTHikai 1o K-
K2 3BECTH Ao MEPEBIPICH TiTI0TES MpO OB OF CTh CEPEAHS OFO Ta CTARAAPTHOTO BiXHICHAR BAHOC-
K. 3HANCHS TACOBM | KTEEATIE KIAE aTypHOT0 Kabopy.

Crtcon mireparypi:
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Knowledge Discavery, Knowledge Engineering and Knowledge Mansgement V cl. 1 (pp. 61-70).

4. Vo ompapon it T of FARpEb07 B 5 agrie Oy ey KA BSs O 0o o e Ho FLGEKETYPHONY O
xy/B A Anexceen, 10,4 Crgmas, 1110, Topencn ff Samere sasgopymsgest. Kuep, 2017, Bom. 4.C. 252261
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TTOCTKEHHST JUTHAMIYHITX METOIB BIOMETPITYHOI I TEHTIPIKAITT
BJIACHIIKIB MOBLIBHIIX IIPIICTPOIB

. MNonyaspHiCTe AmOBIABHAX MPUCTROIB POCTE 3 KOXHUAM AHEM. CAMODTCROHN, MACHLLISTHI KOMMTIOTEPM, (DO3YAHIY
FOAMHHAKIA = CbOTOAHI LMX NePEeHOCHX «miHi-NKy mpoadeTses Biable, HIX TROAMUIFHMX CTAUJOHOPHAX KommioTepis |
HOYTOYKIB. TaKY TEHASHLLIO AVKTYE DIATAA CYHOICHOTO XITTH, LLIO CYMPOBOAKYETECA NEPEAbOTAMA TA Nepelaacmi. BeanesHa
KIABKICTE AHOASM MPALIOE COTOAHI HE B 3BMHHOMY OCPICE, O BIAACKEHO, B KOMCPOPTHX And CeBe YMOBOX - BAOMA HU Y
NoAOPOXI. A HEBEAVKIA, MOBIABHAN MOVCTOIN 30YHHO MOCTIMHO TRMMCTIA Mia, PYKOKO. Y TOKIM CUTYALLT AAS AOCTYMY AO
0COBUCTMX |, OCOBAMBO, POBOAX CKAYHTIE FOCTPO HeoBxiaHi HaaHi criocofk ayteHtdpikaulfi.  Toay aoBiAbHA
QAYTEHTCHIK LA HOBYBOE 3HAMEHHS, FKE HEMOXAVIBO MELEOLLHTIAL

. TpaauiHa BiomeTpMHHA QY TEHTCDIKALS B CACRTCDOHAX (BIABUTOK MAABLS, FEOMETRIA OBAUHHA, FOAOC) 30YHHA, aAe
HO ACHIAA AMOMEHT HEAOCTATHBO HAAIMHA, BHACAIAOK OBAMEXEHb B MOTYXHOCTI MPNCTROTB | BAPTOCTI TX BUTDATHIX AMaTERIaAB,
QI TAKOX 3-3C1 HOBMBHI TEXHOAOMT B LAOAY. KACBIQTYPHIAM MOYeK moXe CTATM edoekTVBHIM PiLLIeHH M AQHOT MpoBaea: 1)
HO KACBICTYPHIAA MOHEK BNAVBCKOTE 5K PO3MID | cpopmd PykM | Nanels, Tak | chisionorivHa MoGyAOBd PYK, B TOAMY WCAL
MOXAVBI MEPEAOMI, TOCBAA TC TH.; 2] Poamip | doopama TeredpoHy, PO3mIp | COPAMA KACEILL MCIOTE SHCHHA BIAVE HO
KACBICTYOHNM HOGID.

. Meta poBoTi — OUHUT MOXAMBOCTI 1O eCheKTMBHITb BIKOPUCTOHHA KACBITYDHOrO MOHEPKyY AAR ClyTeHTMCDIK LT
KOPMCTYBAHIB CEHCOPHMX AMOBIABHIX MOMCTPOTE.

. AAR AOCTHTHEHHA METU POBOTU HEOBXIAHO!

. TPOCHAONBYBATU AITEPATYPHI AXEPEATY AOCAIAHIM raAyai;

. MPOBECTV GHOAIZ MOXAMBOCTI 3OCTOCYBOHHS 3AMPONOHOBAHX iLLISHS;

. Po3poButinporpamHy peanizauiio Aas 0BPaHOT moBIABHOT AT OPAM;

. MPOBECTIN EKCMEPUMEHTONBHE ACCAIAKEHHS;

* OujH T edoeKTVBHICTE BUKOPCTCHHS KACBIOTYPHOMO MOHEPKY AAR QY TEHTURIKAILITKOPMCTYBAHiIB MOBIABHIX MOUCTDOTE.





