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BUOMETPUYECKAS AYTEHTU®UKAIIMS MOBWJIbHBIX ITOJIb30BATEJIEN

Byn ameexme mobundyy meneghonoocy maaneimMammapea j’Heemyy yYuyH Kiaguamypanbik
acasma  OOWHYA  AYMEHMUDUKAYUATOOHY KOJIOOHYYHY KOPCOMYYUY YCYAOap KaApanieaH.
Yuypoazer moounoyy meneghonnopoy aymenmughpuxayuanoo ycyioapvina maidoo HCypey3yicoH.
Cynywmaneat ycynoyH Maubl3bl AUbLIbI, MAACPLILOANAPObIH HCHIUBIHMBIKIMAPbI KOPCOMYICOH.

Hsundeenepoyn ocana maxcpolilbanapobli HCYPYULYHOO UWMENTUR YbIKKAH YCYI YIOLOVK

onepamopopoyH KapaapiapblHoa MAaaiblMamKa —JHCemyyHy Oawikapyy YuyH KOJOOHYIVULY

MYMKYH.

B oannoti pabome paccmampusaromcs memoovl, OEeMOHCHMpUpYioOwue npumMeHeHue
aymenmuukayuy no KiasuamypHomy noyepKy Oiisl ynpaesieHus 00Cmynom K uHgopmayuu Ha
mobunvhvix menegonax. Ilposeden 0030p  cywecmeyrowux memooos aymenmupurayuu
MoOUnLHBIX meneonos. Packpeima cywHOCmMb npeodnazaemoz20 Memood, U NpugedeHbvl
Pe3yIbmamsl SKCNEPUMEHMO8.

Paspabomannviii 6 xode uccredosanuil u 3KCNEPUMEHMO8 Memoo  Modxcem Oblmb

UCno1b306aH HA npaKkmuke ons ynpaeieHus Oocmynom abonenmos comoevix onepamopos.

In the given job methods showing application autentification keyboard handwriting for
management of access to the information on mobile phones are considered. The review of
existing methods autentification mobile phones is spent. The essence of an offered method is
opened, and results of experiments are resulted.

Developed during researches and experiments the method can be used in practice for

management of access of subscribers of cellular operators.

B coBpemeHHOM Mupe MOOHIJIBHBIE YCTPOMCTBA, TakMe Kak MOOWJIbHBIE Tele(OHBI,
cMapT(HOHBI, KOMMYHUKAaTOPbl B 3HAYMTEIBHON Mepe MEepeHUMArOT (PYHKLUUU MEPCOHATBHOIO
KomnbioTepa. Hacto MoOuibHbIE TeneoHbl CHA0XKaIOTCA MPOTrPAMMHBIM OOECTICYeHUEM IS
XpaHEeHUs1 JIMYHOW W Je’0BOM MHpopManuu (Tak Ha3bIBa€MbIe AJIEKTPOHHBIC OyMa)KHHUKH,

electronic wallets), BeimonHeHus OaHKOBCKUX TpaH3akiuii (mobile banking software), mokymox



TOBapoB M ychnyr u T.J. CToumocTh MH(OpMAaLMK, HaXOASILICHCS B MOOWIHHOM TeledoHe,
CTaHOBUTCSA BecbMa BBICOKOH. I103TOMYy MOOMIIBHBIN TenedOH CTaHOBUTCS IMpPUBIEKATEIHHOM
LEJIBI0 3JIOYMBIIIUIEHHUKOB — KOMITAKTHOE YCTPOHCTBO, HOCHMOE B OJIeXKJE, KOTOPOE MOXKET
ObITh Jierko moxuineHo. Ilpu sTom 3ammrTa camoro abOOHEHTCKOTO YCTPONCTBA W YCIYT,
NPEOCTaBIAEMBIX Yepe3 3TO YCTPOMCTBO, B HACTOSIEE BpPEMsl OCYILECTBIAETCS yepe3 4-
3HauHblii  PIN-xon. MHoOrHWe SKCmepThl OTMEYArOT HEAOCTATKH MOAO0O0HOW 3ammTel /1, 2/,
OCHOBHAs M3 KOTOPBIX — ayTEHTH(UKALUsA HE JIMYHOCTH TOJb30BATENsA, a MPOBEpKa 3HAHUS
HEKOTOpOoil uH(oOpManuu, B JaHHOM ciy4yae mnaposns uid PIN-koma.  buomerpuueckas
ayTeHTU(UKAIMS MOXXET cTaTh 3()()EKTUBHBIM pelleHHEeM NaHHOHM mpobiembl. B Hactosiee
BpeMs pabOThl B 3TOM HANpaBICHUU BEAYTCS PA3IUYHBIMHU TPOU3BOAUTENSIMU MOOMIBHBIX
teneonoB. Hampumep, B aBrycre 2003 roga ¢upma NTT DoCoMo mnpeacraBuia Ha phIHOK
MoOmIBHBI TenedoH F5051 co BCTPOCGHHBIM CUMTHIBATENIEM OTIEYATKOB NanbiieB. OmHAKO
BHEJpEHHE MOOMIIBHBIX OMOMETPHUECKUX YCTPOHCTB MPOU3BOJIUTCS B OCHOBHOM SIMOHCKHMHU
orepaTropamMu CBSI3M U Hpou3BoguTesiMu TenedoHoB, TakuMu kKak NTT DoCoMo anst cBoux
cereit popmara CDMA u W-CDMA. EnunctBennsiM GSM-teneoHOM €O BCTPOECHHBIM
CUMTBIBATEJIEM OTIEYATKOB MANbLIEB B HACTOSIEE BpeMs SBISETCS MOOWIBHBIA TenedoH
Pantech GI100, npexacraBnennslii B 2004 roxay kopeiickoit kommnanueit Pantech. [lpyrue
npousBoautenn GSM-tenedoHnos, Hanpumep, Nokia, Siemens, LG B HacTosIiee BpeMs TOJIBKO
IUTAHUPYIOT BBITYCK TeJI()OHOB C BOZMOKHOCTSAMH OMOMETPUYECKOI ayTeHTU(PHKALINH.

B naHHBIX YCIOBUSAX YHUBEPCATHHBIM PELICHUEM MOXET CTaTh BHEAPEHHUE MPOrPaMMHBIX
CpeACTB OMOMETPUYECKON ayTeHTH(HKAIMKU IOJb30BaTeNsi B MOOMIBHOM  TenedoHe.
[IporpammHuble pemieHHs 00ecneunBalOT OBICTPOE BHEAPEHHE, BO3MOXKHOCTH IOCTOSIHHOTO

0OHOBIIEHUS AJITOPUTMOB U HU3KYHO CTOUMOCTD.

1. O030p MeTO0B OHOMETPUYECKOH ayTeHTHGUKALMHA /151 MOOMJIBHBIX YCTPOHCTB

Bo3MosxHbIE METOABI OMOMETPUYECKOM ayTeHTU(HKAIMU 1T MOOWIBHBIX YCTPOWCTB
OTIPENIENIAIOTCS BO3MOKHOCTSMH TOJKIIOUYEHUS K MOOHIIBHOMY YCTPOMCTBY OHMOMETPUYECKUX
CEHCOPOB, CKAaHEPOB OTIIEYATKOB, CHCTEM BBOJAA M300paxeHus U T.1. C yueToM NpHUBEIEHHOU
uHGOpMALUY O KOMIUICKTAIIMM MOOMIIBHBIX YCTPOMCTB CKaHEpaMH OTIEYaTKOB MOKHO CUUTATh,
YTO CKaHMPOBAaHUE OTIEYATKOB MAaJbIEB HE CTAHET B OJIDKaiilliee BpeMsi pacnpOCTPaHEHHBIM
cpeacTBOM MOOMIbHON ayTeHTH(uKkaiuu. Eme B Oonpluelt Mepe TpPyOHO OXHUIATh
pacrpocTpaHeHHs TAKUX METOJIOB ayTeHTU(UKALIMHY, KaK CKAHUPOBAHUE JIAZIOHH, CETUATKH ria3a

U T.J., BCICICTBHE 3HAUUTENBHBIX TabapuTOB cuHThBaTens. B paborte /3/ mpuBousTcs



CIIEYIOIIME  BO3MOXKHBIE  METOJBl  OHMOMETPUYECKON  ayTeHTU(UKAIMH  MOOHIBHOTO
noJsib3oBarens (puc. 1).

PacnosHaBaHue mua

PacnosHaBaH1e pafyxHoit 06onoyku rmasa

[uHamuka ncnonb3oBaHus CepBucoB

PacnosHaBaHve nognucu

PacnosHaBaHue gnHamuku KNnaBvaTypHOro novepka

PacnosHBanue ronoca

Puc. 1. Bo3MmoxHbIe METO1bI OMOMETPUYECKOH ayTeHTUHKAIIN

MOOMJIBHBIX TIOJIb30BaTeNeH (Ha ocHOBE /3/)

MOHO TNPHUBECTH CIEIYIOUMEe COOOpaKEHUsI O TNPUMEHHMOCTH HEKOTOPHIX BHJOB
OMOMETPHUECKON ayTeHTU(DUKAIIH:

1. Pacnio3naBanue nuua. BoNbIIMHCTBO COBPEMEHHBIX MOOMIIBHBIX YCTPOMCTB CPEIHErO
KjJacca cHaOxkeHbl (oTo- W BuJeokamepamu. OJHAKO CYIIECTBYIOT COMHEHHS B
SPrOHOMHYHOCTH U MPOU3BOIUTEILHOCTH JAHHOTO MeTo1a. B GonbIIMHCTBE TeneOHOB KaMephl
PAacIoNIOKEHbl TaK, YTO OCYIIECTBUTH ABTONOPTPETHYIO CHEMKY OYEHBb CJI0XHO. [ 3axBaTa
n300pakeHMsl JIUIA TOJIb30BATENb JOJDKEH IepKaTh TeIePOH HAa PACCTOSHUM BBITIHYTOH PYKH.
C yuetoM TOro (pakra, 4yTo B TAKOM IIOJIO)KEHHMH OYEHb CIIOKHO 3a(UKCHUPOBATH PYKY,
n300pakeHue nuia OyneT MOoMy4eHo ¢ MCKaxeHusMu. Kpome Toro, HeoOXOJUMO YYUTHIBATH,
YTO OMNEpaIy ¢ N300pAKECHUAMHU OOBIYHO SBJISIIOTCS BECbMa PECYPCOEMKUMH.

2. PacnosnaBanue pangyxkHoil oOosouku r1iaza. OueBHAHO, UYTO COOOpaKEHHUs
OTHOCHUTEJIPHO pAClO3HAaBaHUs JIMIAa aKTyaJbHbl M B JaHHOM ciydae. Kpome Toro,
pacrio3HaBaHue 000JIOYKH ria3a TpeOyeT BHICOKON OCBEIICHHOCTH MOMEIICHHSL.

3. JluHam#Ka WCHOJB30BaHUS CEpPBUCOB. OYEBHIHO, UYTO MJAaHHAs METOJMKA MOKET
UCIOJb30BAThCA TOJNBKO JUIi MOHMTOPUHIA HCIOJB30BaHMS YCTPOWCTBA, a HE JUIA
ayTeHTU(UKAMK  TOJIb30BaTeNsl. TakuMm oO0pa3oM, IMHAMHUKA HCIOJIb30BAHUS CEPBHCOB
MIOMOKET OIPENENUTh 3J0YMBIIUICHHUKAa U OTKIIOYUTh €r0 OT CEPBHCOB, HO HE 3alllUTHTH
NEPCOHATBHYIO MH(OPMAIUIO TTOIb30BATEIS.

4. PacrioznaBanue noanucy. OYeBUAHO, YTO METOJ MPUMEHHUM TOJBKO JJIsI YCTPOMCTB ¢
CEHCOpPHBIM 3KpaHOM. [IporieHT MOOUIBHBIX Tene(OoHOB M cMapT(HOHOB C CEHCOPHBIM SKPAHOM

B HACTOSILEE BpeMs HE BeEIUK, X0Td cpean PDA u KOMMYHUKAaTOpoB MOZABIISIIOLIEE



OOJIBIIMHCTBO CHA0XKEHO MOAOOHBIMH 3KpaHaMu. Kpome Toro, MeToa MoKeT OBITh peain30BaH
KaK CTaTUYECKH, TaK U TUHAMUYECKHU, YTO MOBBIIIAET €r0 OE30MaCHOCTb.

5. luHaMuKa KiaBUaTtypHoro mouepka. [lo HamieMy MHEHUIO, 3TO OJMH W3 Hamboiee
3(GPEKTUBHBIX METOJOB OHOMETPHUYECKONW ayTeHTU(UKAIMK MOOWIBHBIX I0JIb30BaTENCH.
BonbmMHCTBO MOOMJIBHBIX TeNeQOHOB CHAOXKEHO KIaBHAaTypod. MeToa Takke MOXKeT
UCIIOJIb30BATHCS Il YCTPOMCTB C CEHCOPHBIM SKpaHOM (BHpTyaslbHas KiaBuarypa). [lapouss, ot
KOTOPOT'O 3aBUCUT JWHAMMKa Ha0opa, SABISETCS CMEHSIEMbIM CEKpeTHBIM HapameTrpoM. OreHka
KJIABHATYPHOTO MOYEPKa MOXKET OBITh pealn30BaHa OBICTPBIMU CTATUCTUYECKUMH AITOPUTMAMHU.

6. T'omocoBast ayreHTH(UKaUsA. OTOT BUJ AayTEHTU(UKAIMHM TaKXKe SBISIETCS BechMa
NepCHeKTUBHBIM. Bcee cymiecTByromue B HacTosAIIee BpeMss MOOMIbHbBIE YCTPOHCTBA CHAOXKEHBI
3BYKOBBIMH TMoJcHcTeMaMH. lojocoBas ayreHTUUKalus He TpelOyer CIELUAIBHOTO
pacroyio)KeHUus  MOOWJIBHOTO  YCTPOWCTBA B NPOCTPAaHCTBE. MeToIMKa  TOJIOCOBOM
ayTeHTU(UKAITUN MOXKET OBITh KaK TEeKCTOHE3aBUCHMOM, Tak M 3aBHUCSLIEH OT TekcTa. OqHAKO
roJI0coBas ayTeHTU(UKALUs CHUIBHO 3aBUCHT OT COCTOSHHS Cpe/ibl U BechbMa TpeboBaTellbHA K
BBIUUCIIUTEIILHBIM PECYpPCaM.

Takum oOpa3zoM, ayTeHTH(UKAIUS 10 JUHAMUKE KJIABMATYypHOTO TIOYEpKa IO3BOJIUT
paspaboTtaTh Haubosee NPOCTyIO U FPPEKTUBHYIO CHCTEMY OMOMETPUYECKOHN ayTeHTH(PHUKAUU
UIE  MOOWJIBHBIX YCTPOMCTB. /[l TOATBEpKIEHHMA HSTOM TUIOTE3bl B JaHHOW paboTe
IpeyIaraeTcsi HACKOJIBKO BO3MOXKHO TIPOCTOM M OBICTPBIA aNrOpUTM ayTeHTU(HKAIUU
M0JIb30BATENS 110 IMHAMUKE HAbOopa mapoJs.

Heo0xoauMo OTMETUTH, YTO ayTEHTHU(UKAIUSA [0 JUHAMUKE Habopa Ha KIaBHaType
MOOUJIBHOTO TeledoHa JOJDKHA OTJIMYATHCS OT AayTeHTH(UKAUUMU MO JWHAMHUKE Habopa Ha
KJIaBHAType HACTOJILHOTO KOMIIbIOTEpa WM HOyTOyKa. [IpuBeseM ¢akTophl, KOTOpBIE, IO
HaIlleMy MHEHUIO, MOTYT OKa3bIBaTh BIMSHUE HA TEXHUKY ayTEHTU(HUKAIMU 110 KIABUATYPHOMY
MIOYEPKY:

1. ®usnonornyeckre 0coOeHHOCTH pykH. Ha KiaBUaTypHBIN MOYEPK BIUSAIOT KaK pa3mep
u (opMa pyKH M HajbleB (B YaCTHOCTH, JIOASM C OOJBIIMMH Majbl[aMH CJIOXHEE BBIIOIHATH
Habop Ha KiIaBuaType TenedoHa), Tak U (U3MOJIOTHUYECKOE CTPOCHHE DPYK, B TOM YHCIIE
BO3MO>KHBIE TIEPEIIOMBI, TPABMBI H T.JI.

2. Pazsmep u ¢opma Tenepona. B Hacrosiiee Bpems NPOM3BOIAMTENM BBITYCKAIOT
TesnepOHBl € Pa3sNUYHbBIMH (QopM-(dakTopamu U pazmepamu. Pasmep u ¢opma TtenedoHna, B
YacTHOCTH, pa3Mep M (opMa KIABUII OKa3bIBAIOT 3HAYMTEIBHOE BIUSHUE HA KIIABUATYPHBIN
HabOop.

3. Cnoco6 yaepkanusi MOOWIBHOTO TenedoHa. Y KakIOTro MOJIB30BATENsl, OYEBHJIHO,

dbopmupyercss cBoW cTuUnb yuepxkanus Ttenedona. Crmoco0 yaepkaHus TenedoHa TakKe



dopmMupyeT KIaBHATYpHBIM TOYepK. BaxxHbIM (akTopoMm sBIsSeTCs, yIEpKHUBAeT JIU
MOJIb30BaTeNb TeNeOH B JIEBOU WM B TIPABOM PYKE.

4. HabOupaemblii TexcT. TekcT, KOTOpBIi HaOHpaeT MOJIb30BaTeNlb, TAKXKE OKAa3bIBAET
BIMSIHME Ha CKOpPOCTh Habopa. JTo (hakTop akTyaJeH Kak s KJIaBUATyp HACTOJBHBIX
KOMIIBIOTEPOB, TaK M JUII MOOMIJIbHBIX TeIe(OHOB.

Ba)xHpIM BOIPOCOM SIBISIETCS — HACKOJBKO JaHHBIE (DAKTOPHI BIUSIOT HAa JAWHAMHUKY
Habopa M TO3BOJSIOT TOYHO ONPEACTUTh TNojb3oBarend. Pabor mo ayreHTHHUKANIMUA 10
KJIaBHATYpHOMY IIOYEpPKYy Ha MOOMJIBHOM YCTpOMCTBe KpaiiHe Mano. OpnHa u3 Haubomee
MHTEpPECHBIX paboT Ha naHHylo Temy BeimonHeHa H.JI. Kmapkom, C.M. ®apuenom u mp.
(N.L.Clarke, S.M.Furnell, e.t.c) /4/. ABTOpB HCCIEAYIOT BO3MOXHOCTh pAacIO3HABAHUSI
noJib3oBatens no Habopy PIN-kom10B, mpou3BosbHbIX TenehoHHbIX HoMepoB (10/11 cumBooB +
KJIaBUINA TIOChIJIa BbI30Ba) M (PUKCHpPOBAaHHBIX TenedoHHbIX HOMepoB (10/11 cumBoioB +
KJIaBHILA TOCHUIA BbI30Ba). B nmaHHO# paboTe HMCHONB3yeTcsl 3ajiepikKKa MEXIY HaKaTUSIMHU
KJIaBHUILI. B KauecTBe pelaroniero npaBWiia UCHOJb3YETCS CETh MPSAMOIO PaclpOoCTPaHEHUS
(MHOTOCIIOWMHBIM MEpCenTpoH). ABTOPHI YKa3blBalOT, YTO HAWIYYIIME pPE3YJAbTaThl IS
pacriozHaBanust PIN-ko/0B ObLIM MOJTy4eHbI Ha MHOTOCIOWHBIX NEPCENTpOHaX, y KOTOPhIX 4
BXOJIHBIX HEHpOHa, 8§ HEMPOHOB B MIEPBOM U BTOPOM CKPBITOM CJIO€ U OJIMH HEUPOH B BBIXOTHOM
clloe, HaWIydllue pe3yiabTarhl Ui Ppaclo3HaBaHUS Telne(OHHBIX HOMEPOB IOJTYYeHBl Ha
NIEPCENTPOHAX, Y KOTOPbIX 11 BXOOHBIX HEHPOHOB, 22 HEWPOHA B IEPBOM U BTOPOM CKPBITOM
cioe, 1 HelipoH B BbIXoHOM cioe. B xone sxcnepumenToB uccienoBansl omuokn FAR, FRR u
ERR u mony4eHsl pe3ynbTaThl, NMpUBEAEHHBbIE B Tabm. 1 /4/. K coanenuto, aBTopbel He
cooOmarT pazmep oOydaromeid BbIOOPKHM W BpeMmsi oOydeHus. OAHAKO B OIKCIEPUMEHTAX,
IPOBEACHHBIX B paMKax JTaHHOHW paOOThl, HEHpPOHHBIE CETH C MOJOOHOW KOH(HUTrypauuen
oOy4anuch okosio 1,5 u 5 munyt coorserctBeHHo Ha PC AMD Athlon XP 1800+ u RAM 512
MO, 4T0, 04EeBHUIHO, IPUBEACT K HEMIPUEMIIEMO OOJIBIIOMY BpeMEHHU O0yUYEeHHUsI HAa MaIOMOIIIHBIX

poIeccopax MOOMILHOTO TenedoHa.

Tabmumna 1
Pesynbrarer ayrenTudukanuu (mo [4])
[Toxazarenu FAR (%) FRR (%) EER (%)
PIN- kox 18,1 12,5 15
IIpousBosibHBIE HOMEpA 36,3 243 32
@uKCcUpOBaHHbBIE HOMEPA 16 15 15




MsI nosiaraem, 4To HEHpOHHbBIE CETH OOECIeYMBAIOT HE caMoe JIydlllee pelleHue 3amady
ayTeHTU(UKAIIMK MOOMIBHOTO MOJIB30BATENsl BCIEACTBUE 3HAUUTEIILHOTO BpeMEHH 00ydeHUs U
TpeOoBaHUN K mamMsATH. B maHHON paboTe mpemiaraercs METO, OCHOBAaHHBIM Ha MOCTPOCHHH
OBICTPOM M MPOCTON CTATUCTHUECKOW MOJENU paclpeieeHUuss BPEeMEHU 3aJep)KKH HakaTus
KJIABHIL IPU HaOOpe 3aJlaHHOTO MapoJIsl.

1. Ilpensnaraemblii MeTOA.

Meron OCHOBaH Ha IOCTPOEHUM  CTATUCTUYECKOM  MOJECIH,  OIUCHIBAIOIIECH
3aKOHOMEPHOCTH PACHpe/IeNICHUs] BpEMEHNU MEXIy HaXaTHSIMU KJIaBHII IPU HaOope 3alaHHOTO
napouisa. Kak mo6oii 6nomerpuueckuii MeTol1, pa3paboTaHHBIA METO TpeOyeT MpeaBapUTEeIbHOM
HaCTPOMKHU — PErUCTPALIUH I10JIb30BATEIICH.

MoOXKHO TpEenCTaBUTh PETUCTPALUIO MOJIb30BATENA CIEAYIOIIEH IOCIEI0BATEIbHOCTBIO
JICUCTBUI:

1. YcranoButh uncino nosropos N=3, nnuHa naposs K=8.

2. Co3z1aTh BeKTOp aucHepcuii & = 1010k},

3. ToBTopuTh BBOJA peructpupyemoro mapons N pas. IMomyunrs fi-i=[1-N1  _ pexrop

i fi= Ny

3aJepKeK MeX Ay HaKaTusaAMHU kiaBuil. Kaxeiit Bekrop /i =/ 1] K15

4. Co3math BeKTOpHl KyMyasaTHBHBIX cymm @i = /il =[L.N1 y xymynarupubix 3nauenuit
3 =Li=[1..N]

5. Co3narb mrabmnon, comepxammit Ji-i=[1-N1 & @ y 3.

[Tocne HaCTPOMKH CUCTEMBI MOKHO BBITIOJIHAThH AyTEHTU(PHUKAIIHMIO MTOJIb30BaTENCH !

1. Beectu mposepsemsiit mapois. [omyuuts / =U1-fk1}  — Bextop 3amepiex Mexmy
Ha)KaTUSMH KJIABUII ayTeHTU(QUIIUPYEMOTO TOIb30BaTEIS.

L flj-o;<f;<f'j+0;

0, wunaue

Bi=

2. Co3zath BekTop ommboxk s Beex | = /1N, j=/[1.K]

Z[ZZﬂij

3. Berauciauts i ,i=[1L.N], j=[1.K]

4. Ecnu Xmin =min(y;) <5 1 7=/1.N] 10 nons3oBareis Ipolen ayTeHTHOUKALMIO, HHAYE —
HeT.

5. Ecnn Ha mare 4, yCTaHOBJIEHO, YTO MOJb30BATENIb MPOILIEN AyTEHTU(UKAIMIO, TO

min i min

I, =minarg(y,) - 7 +J?' 2Imin :Zlmin +1 i=[l..N] .
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Briuucinsercs HoBoe min

Taxum 00pa3oM, B TaHHOH MOJETN MOKHO yKa3aTh HECKOJIBKO KIIIOUEBBIX MOMEHTOB:

1. TlocnenoBaTeNbHOCTh 3aJEPXKEK HAXKATUH KIIABMILI IApOJIsl pacCMaTpUBAeTCs Kak
Ha0Op HE3aBUCUMBIX OJIHOMEPHBIX BEJIMYMH W aHATU3UpyeTcs oTAenbHO. OTAENIbHBIN aHanu3
KOMITOHEHT oOecredynBaeT OOJBIIYI0 YCTOWYMBOCTh K ommbOkam HaOopa. Hampumep,
paccMOTPHUM Cllydyail, KOTJa MOJIb30BaTENb JOIMYCKaeT 3HAaUUTEbHYI0 OIIMOKY B HAOOpe OTHOTO
cumBoJsia. [Ipu oOllEHKE NOCIENOBAaTENBHOCTh 3aJEPKEK HAKATUN KIABUII KaK TOYKH B
MHOTOMEPHOM TIPOCTPAHCTBE OIMIMOKAa B OJHOW KOMIIOHEHTE NpPUBEAET K YBEIUYCHUIO
paccTosiHUA MEXAy IabIoOHOM M TpoBepsieMbiM HaOopoMm. IIpu 3TOM HEBO3MOKHO OIICHMTH,
SIBUJIOCh 3TO CIIEZICTBHEM HEOOJIBIINX OTKJIOHEHHH B KaXIOW M3 3ajepkek (KIaBUATypHBIN
[IOYEpPK HE3apErUCTPUPOBAHHOIO II0JIb30BATENSA) WM CHJIBHOTO OTKJIOHEHMS B OJHOU U3
3a/iepkeK (OIMMOKH 3apEeruCTPUPOBAHHOTO MOJIB30BATE ).

2. Pa3Hble peanuzaluy KJIaBUATypHOTO MapoJisi HE MPUBOAATCS K OJJHOMY HOPMaJIbHOMY
pacnpeesieHuIo, a paccCMaTpUBAIOTCS KaK HECKOJIbBKO (N = 3, B IPHUBENEHHOM aIrOpUTME 3)
pacripenenenuii ¢ pukcupoBanHo aucnepcueit. Takoe npeanosiokeHue Mmo3BoJUT 00Jiee TOYHO
anmnpoOKCHUMHUPOBATh AKCIEPUMEHTAIBHOE PACIIPEAETICHHE.

3. B mpouecce ayreHTH(PUKALUU MBI YTOUHSEM paclpeiescHus, NOJy4YeHHBIE Ha JTare
perucrtpauyy. YTOUHEHHE (aJanTauMsi) paclpeAcIeHU I03BOJUT YBEIMYUTh TOYHOCTH
ayTeHTU(UKAIIMH CO BPEMEHEM.

[IpennoKeHHBI QJITOPUTM  SBJISETCS OCHOBOM JUIS CHUCTEMBI OHMOMETPUYECKOMH
ayTeHTU(UKAIMK W pacnpeaeneHus aocryna. Cucrema mpencrtaBieHa Ha puc. 2. Ha pucynke
BUJIHO, YTO CHCTEMA BBINIOIHSET NapaJljIeNIbHYI0 IPOBEPKY MMapoJis U JUHAMUKH Habopa.

B nanpHeiimeM 1npu  0OCYXKIEHHMHM OSKCHEPUMEHTAJIBHBIX  pPE3yJbTaToB  OymyT
OLICHUBAThCS OIMIMOKM MEPBOrO W BTOPOrOo pojad,  IMPHCYIIUE TOJIBKO OHOMETPHUYECKON

KOMIIOHCHTC.

2. Peanu3anus M SKCNEPUMEHTbI

Jns  mpoBepkd  pabOTOCMOCOOHOCTM ~ HAIIEro  alroOpuTMa MBI MPOBENH
IKCIIEPUMEHTAbHBIC HccaenoBanus. [[ns Toro dYroObl 00ecreYnTh KOPPEKTHBIE OIICHKH,
HEJOCTATOYHO TOJYYHTh MOJICIbHBIC JaHHBIE HA IEPCOHATHHOM KOMITBIOTEPE, IMOCKOIBKY
XapaKTepPUCTUKA KIABHATYpHOTO TIOYEpKa KJIABHATYphl  IEPCOHAIBHOTO  KOMIIBIOTEpa
OTIIMYAETCS OT XapaKTePUCTUK MOOWIBbHBIX TenedoHoB. BenenctBue »Toro cucrema Oblia
peanM3oBaHa B BHJE MPUIIOKEHUS Java ans moownsHOro Tenedona (Mmumiera). [lpunoxeHue

paspaboraHo Ha ocHoBe TexHosoruu J2ME mns ycrpoiicts ¢ MIDP 1.0. 3to naubonee



pacripocTpaHeHHbI npodmias  Java I MOOWJIBHBIX — YCTPOMCTB,  IMOAJEPKHBACMBIii
TO/IABJISFOIIAM OOJIBIIMHCTBOM MOOWMIIBHBIX TEIe(POHOB.

[Iporpamma obecrieunBaeT XpaHEHHE MEPCOHATBHON WHGPOpPMAUUU (JIEKTPOHHBIN
OyMa)XHHK) C ayTeHTHU(HKAIMeW IO0Jb30BaTeNsl M0 KIaBHaTypHOMY mouepky. IIporpamma
MO3BOJISIET J00aBIATH OHOMETpUYeckue MpodMId IOJb30BaTeNel, yaansiTh MpoduiIn
MOJIb30BATENCH, MPOBOJUTH COOCTBEHHO OHMOMETPUYECKYIO ayTEeHTH(UKAIMIO TpPU BXOJAE B
nporpaMMmy, a TaKKe J00aBlIsATh, PEAAKTUPOBATH M YAAJIATH JeloBble 3amucu. Ha puc. 3
NpPEJCTaBICH »JKpaH pErucTpallid HOBOTO Toib3oBarens. Ha puc. 4 mokasaH dKpaH
ayTeHTU(UKAIIH [10JIb30BATENs IPU BXOJIE B IPUIIOKEHHE.

B oskcnepumentrax yuactBoBasio 10 uemoBeK, KaXIbli W3  KOTOPBIX  OBLI
3aperucTpUpOBaH U aBTOpU30BaH He MeHee 20 pas.

B tabin. 2 npencraBiieHbl OCHOBHBIE XapaKTEPUCTUKH pa3pabOTaHHOTO MaKeTa CUCTEMBI,

MOJIy4EeHHBIE B pe3ysbTaTe J1a00paTOPHOrO TECTUPOBAHUS.

BBoja KJIABHATYPHOIO MapoJist

l

P>  Ayrentuduxanusa
10130 BaTe I

|
v v

IIpoBe pka TMHAMHUKH
Ha0opa napoJs

IIpoBepka napoJs

v

AHanu3 pe3yabTaToB

He3aperucrpupoBaHHbIii
10/1b30BaTe JIb

3ape rucTpHpPOBaHHBIIH
VY nouan3oBaren

Hoctyn K
nepcoHATbHOM
uHdopmanun

Puc. 2. O6mas cxema (pyHKIMOHHUPOBAHUS CUCTEMBI

OMOMETpHUECKON ayTeHTU(UKAIIUH 110 KIIaBUATYPHOMY IOYEPKY

[TockonbKy KJIAQBHATYpPHBI TOYEpK, Kak W MHOTHE Jpyrue OuoMeTpHyYecKHe
XapaKTepUCTUKH, MOXET OBITh CHIMUTHUPOBAH, TO BaXHbIM (AKTOPOM SBIIETCS TaKas
XapaKTepUCTHKA, KaK BEPOSATHOCTh Moabopa maposia. Heo0XoauMo OTMETHTBH, YTO B JAaHHOM

CJIydac y 3JIOYMBIIIVICHHHUKA CCTh HO,Z[OGHaH BO3MOKHOCTE. B SKCHICPUMCHTAX 3JI0YMBIIIJICHHUK,



HE BHJS IpuMepa Habopa Mmaposis 3aperiucTpUpPOBAHHBIM IMOJB30BATENEM, TEM HE MeEHee

noadupan Temn Habopa ¢ 5—7 TOMBITKY.

.

Puc. 3. Dxpan perucrpanuu HOBOro

I1OJIB30BaTCIIA

Puc. 4. Dkpan ayreHTU(DUKAIUU

Tabnuua 2

OCHOBHBIE XapaKTEPUCTUKU OMOMETPHUECKON ayTeHTU(UKAIIUMH 110 KIIaBUATYPHOMY ITOYEPKY

XapakTepucTuka

3HaueHue

Bpewms peructpanny 01HOTO MOJIb30BATENS

OKOJIO 3 CeKyH[I

Bpems ayreHTH(QHKALINN OTHOTO TOIH30BATEINS

MmeHee 0,5 cexyHbl

BeposATHOCTB JI0)KHOTO OTKa3a

15 %

BepOﬂTHOCTB JIOXKHOT'O JOITyCKa

5%

Jns  mpemoTBpallleHWsl HANpaBJICHHOTO Mojdopa Temma Habopa Tpemiaraercs

HUCIIOJIB30BATh TCXHOJIOTHIO TaK Ha3bIBACMOTI'O

«ymHOro Habopa». B panHOM ciydae

IMMOJIb30BATCJIb ONHUPACTCA HC Ha €CTEeCTBEHHBIN TeMII Ha6opa, a Ha pasAcCICHUC IapoJid Ha

rpynnsl. Hanpumep, nmaposib MOXKET ObITh MPEACTaBIEH B BUJE CEAyIOmuUX rpymm: 782 45 6 12.

Torma mpu nHaGope rpynn mudp 782, 45, 12 Bpems Mexay HaxaTUAMU KJIaBUII Oyaer
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OTIpeNIeNATHCS KIIAaBUATYPHBIM IOYEPKOM TOJIb30BaTelNsl. BpeMs Mexay Habopamu rpymnn Oynet
3aBHUCETh KaK OT YKeJIaHHs MOJb30BaTeNsl, TAK U OT KJIaBUATypHOTO Habopa. MokeT BOZHUKHYTh
cooOpa’keHHe O TOM, YTO TEXHHKA «yMHOT'O HaOOpa» BBIBOJUT IMPUMEHSIEMbI B JTaHHOH paboTe
KJIaBHATYpHBIH TOYEpK U3 4YHCIa OHOMETPUYECKHX METOJOB, IOCKOJIBKY HCIIONb3YeT He
MOBEJICHUECKUE MU (PU3UOJIOTUYECKUE XapAKTEPUCTUKH, a OCO3HAHHOE JCWCTBUE TIOJIH30BATEI
1o pazOueHuto Ha rpymmsl Habopa nudp. OnHako HEOOXOAMMO YYHUTHIBATH, YTO pa3OHEeHHE Ha
IpYIIBl MOKA3bIBAa€T TOJBKO TOYKM YBEIMUYCHHS 33JEPIKEK, CaMU 3aJIepKKH OIPEeIIOTCS
(U3UO0JIOTHYECKUMH ITapaMeTpaMu MOJIb30BaTEIs.

[IpuMeHeHNe TaHHON TEXHOJOTUU MO3BOJSET NPAKTUYECKU HCKIIOUUTH BEPOSITHOCTD
HaNpaBJICHHOT0 MNOA00pa mapoisi. B yacTHOCTM B SKCHEPUMEHTAaX 3JIOYMBIIUICHHHK MOT
OCYILIECTBUTH TIOJI00p Temma Habopa 3a 7-10 TOMbKO HpU BO3MOKHOCTH HAOMOJEHUS Habopa
3aperuCTPUPOBAHHOTO MOJIb30BaTeNsA. [Ipy OTCYTCTBUM Takoi BO3MOXHOCTH 3JIOYMBIIIJICHHUK
HE CMOT NoJ00paTh TeMIT Habopa.

[TpenioskeHHBI METO/ JAEMOHCTPUPYET YCIEHIHOE NPUMEHEHUE ayTeHTH(UKALUU I10
KJIaBUATYpHOMY TIOYEPKY Ui YOpPaBIEHHS JOCTYIOM K HHGPOpMAlMM Ha MOOMIIBHBIX
tenepoHax. Pa3zpaboTaHHOE B XOJ€ OSKCIEPUMEHTOB MPOrpaMMHOE OOECleYeHue IMocie
nopaboTku (yCHJICHUSI CPEACTB palOThl C TMEPCOHANbHOW WH(OpMAIME TOIb30BaTENS,
yay4iieHus: rpaduyeckoro uHTepdeiica, ONTUMHU3ALUUA CKOPOCTH pabOThI) MOXET OBITh
UCTOJb30BAaHO Ha TnpakTuke. OAHAKO CyIIeCTBYeT psiig  mpoOieM, KOTopble TpeOyroT
JaJbHEUIIIETO UCCIIeIOBaHHUA.

1. Camxenue BepositHoctd FAR u FRR. [Ins pemenus naHHOM 3aauu Mbl IUNITAHUPYEM
npUMeHeHHe OoJiee COBEPILICHHBIX PEIIAIONMX MEXaHHU3MOB. B 9acTHOCTH, MbI IUTaHUpYeM
HKCTIIEPUMEHTHI C OBICTPHIMU HEMPOHHBIMU CETSMHU M CKPBITBIMU MapKOBCKUMH MOJIEIISIMH.

2. Kpunrorpaduueckas 3aumiura AaHHBIX. B Hacrosmiee BpeMss MeToJ 00ecreunBaeT
NPUHATUE PEIICHUS U yrpaBieHue AocTynoM. CaMu JaHHbIE IPU 3TOM He MH(PYIOTCS U MOTYT
ObITh M3BJEUCHBI. MBI IUTaHUPYEM pa3pabOTKy METO/1a FeHepalui KpUNTorpapruecKoro Kioya

0 KJIABUATYPHOMY MApOJIIO 1Mo100H0 /5/.
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