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KoayBaHHA 5K 3aci0 3axucry iHdopmaii y cucremax
KOHTPOAIO AOCTYITy 3 BUKOPHCTAHHAM AOTiKO-4aCOBHX
dyHKIii y popMi ITOAIHOMIB i OiOMETPUYHUX AAHHUX CyO’€KTIB

Posenanymo moodrcnugicms yukiiyHo2o KOOYBAHHA ma Npasuia nooyoosu
KIIOYI8 ACUMEMPUYHO20 KPUNMOAICOPUMMY HA Oa3i i0enmu@ikayiiHux n1o-
2IKO-4acoux OyHKYil, wo MIiCmsamo yCi 8aNCIUBI XAPAKMEPUCIUKU nepe-
0anux nogioomiens. /lisa 00CmynHozo (opmaibHo20 ONuUcy maxkozo Kooy-
8aHHA ma npasui no6yo008uU Kio4ié GUKOPUCMAHO NOOAHHS N02IKO-4ACOBUX
Gyukyitl y ¢popmi noninomis.

Knrouogi cnosa: nociko-uacosa @yuxyis, A-inmepean, nomiHOM, YUKIIYHUL
KOO, KIIOY.

Beryn

BypxnuBuii po3BUTOK 1HGOPMAIIHHUX TEXHOJIOTIN MPU3BIB 10 3pOCTAaHHS BiHOC-
HOi BaXJIMBOCTI OKPEMHX aCIEKTIB CYCIIBHOTO KUTTA, 30KpeMa, Oyib-s1Koi iH(popma-
mii. [adopmartis Mae meBHy HIHHICTH (MOXKE IMPOJABaTHCS), BOHA HE JIOKaJi30BaHa B
IPOCTOPI Ta MOKE JIETKO MOIIUpPIoBaTUCh. IH(opMarltis icHye y pizHuX popmax: i MOXK-
Ha 30epiraTi Ha KOMIT I0Tepax, MepeaBaTi 00UYUCITIOBATBHUMHU MEPEKaMH, PO3IPYKO-
ByBaTu ab0 3alMCyBaTH Ha Marepi, a TAKOXK 03By4yBaTH B pO3MOBax. 3 MOMIIsALy Oe3me-
KM BCl BUAM 1HGOpMaIlii moTpe0yroTh HAAIHHOTO 3aXUCTy. BUKOpUCTaHHS KOMIT IOTEp-
HUX CHUCTEM 1 MEPEX JUIS BUPILICHHS PI3HOMAHITHUX HIANPHUEMHUIIBKUX 3aB/laHb, CTpa-
TEr1YHOTO PO3BUTKY, peasizallii pi3HOMaHITHUX 3B’S3KiB MIANPHEMCTB 3 iXHIMHU TapT-
HepaMmH, KJII€EHTaMM, KEPYIOUUMH YCTaHOBAaMH B on-line pexuMi Jano MOXKIUBICTH HE
obmexxyBatu iH(OpMaIliliHi TOTOKHU Ta iH(OpMaIliiHI TPOLIECH MEXaMU OKPEMOTO ITiJI-
npuemctBa. [HQopmanis Ta iHpopMaliiiHi CUCTEMH, Mepexi, B SIKUX (DYHKI[IOHYIOTH
MiITPUEMCTBA, OpraHi3allii, yCTaHOBH, € iXHIMH HAJI3BUYAHO BOXJIUBUMH pecypcamMu
[1]. Came mocTymHICTh, HUTICHICTh 1 KOH(IAGHIIHHICTD iH(OpMAIlil MOXe MaTH 0c00-
HOCTI, BIATIOBIAHOCT] YIPaBIIHCHKHX PillIeHb IPABOBUM HOPMaM 3aKOHOJIaBCTBa Y Kpai-
HY Ta MDKHAPOJAHMM IPABOBUM BUMOTaM. 3 1HIIOTO OOKY, 3 KOXKHUM JHEM 3’ SBIISIOTHCS
HOBI 3arpo3u, sKi 374aTHI HaHeCTH 30MTKU opraHizauii. Lle, Hanpukian, xakepcbKi Aii, co-
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colliajibHa 1HXKEHepis, BTPYYaHHS 0 CUCTEMH, 3JI0M, HECAHKIIOHOBaHUH JOCTYII JI0 CUC-
TEMH, KOMIT FOTEPHI 3JI0YMHU, IPOJax 1HGOpMaIlii, aTaki Ha CUCTeMY, Tieperisiy iHdop-
Marlii 3 0OMEXEHUM JOCTYIIOM, (anbcudikais Ta mapoOJeHHS JaHUX, 3JTOBMUCHI KO-
I, Tiponax iHdopmarii Tomo. BomHovac, yHACIiIOK MOCHIICHHS 3aJI€KHOCT] OpraHiza-
it Bix iHpOpMaLifHIX, KOMYHIKallIHHUX CHCTEM 1 MOCIYT, BOHU MOXYTh CTaTH Bpa3-
JUBIIIAMH 10 TIOPYIIEHb PEXKUMY Oe3MeKd. 3aXHMCHI 3aX0oAu € OuUThll e()EeKTUBHUMH,
SKIO BOHM BOyMOBaHiI B iH(opMaIliiiHi CHCTEeMHU Ta MOCIYTH Ha eTanax (opMyBaHHS
TEXHIYHOTO 3aBJaHHS Ta MPOEKTYBaHHI. YUM MIBUIIEC OpTraHi3ailis 3ampoBaKy€e 3aX0-
I 13 3aXUCTY CBOiX iH(pOpMAaLiiHUX 1 KOMYHIKALlIHHUX CUCTEM, THM €(EKTUBHIIINMU
Ta JEHICBITUMHU BOHU OyIyTh y MailOyTHbOMY. OHUM 13 OCHOBHHUX HEB1JI'€MHUX €Jle-
MEHTIB KOMIUIEKCHOT CUCTeMH iH(opMaliifHoi O0e3neku € mifcucTemMa YIpaBiIiHHS J10-
ctynoMm 10 iH(opMmaniiHuX pecypciB. BinmHenmaBHa nepanmi Oinbllie yBaru MpUBEpTaE
OioMmeTpist SIK OFJHA 3 HOBITHIX 1H(OPMAIITHUX TEXHOJIOTIH, B SKiii BUKOPUCTOBYIOTHCS
YHIKQJIbHI XapaKTepUCTUKHU 00’ €KTIB imeHTHdiKkamii 1 Bepidikarii. Tomy akTyalbHHM €
NUTaHHS 3aXUCTy iH(OPMAIIHUX pecypcCiB BiJl HECAHKI[IOHOBAHUX YTIPABIIHCHKUX il
1 IOCTYITy CTOPOHHIX 0C10 a0 mporpam 10 KOMIT IOTEpHUX JTaHHX.

Orasaa npo6AeM i MOCTAaHOBKA 3aAa4i CTBOPEHH:A 3aCO0iB 3aXUCTy
iHopMalii y cucreMax KOHTPOAIO AOCTYITy 3 BHKOPHCTAHHAM
YHIKAABHUX XapPaKTEPHUCTUK 00’€KTiB

3 TOsIBOIO Ta PO3BUTKOM iH(OpMAIiHIX TEXHOJIOTIH aKTyaJbHOIO0 cTaja Mpo0-
nema iHdopmarlliiiHoi 0e3mneku, Ska MoB’sA3aHa 31 30epeKEeHHIM KOH(IACHIIIHHOCTI iH-
dopmartii, mo oOpoOIAETHCS Ta 30epIra€ThCsi B KOMIT IOTEPHUX CHCTEMaX. 3OBHIIIHIM
BIUIMBaM 3a3BUYail MPOTHUIIIIOTH 32 JOMOMOTOI0 PI3HOMAHITHUX MPOTPaMHO-TEXHIUHUX
MeToAiB 3axucTy. CyTHICTh METO/IIB 3aXUCHHX MEPETBOPEHB TOJISITaE B TOMY, IO iHOP-
Mailisi, sika 30epiraeTbcs y CHCTeMI Ta MEPEIAEThCs KaHATAMHU 3B’ SI3KY, IEPETBOPIOETHCS
Ha mmdporpamy, ToOTO B 3aKpUTHIA (KOZOBaHUI) TeKCT abo rpadivyHe 300paKeHHS J10-
KyMeHTa [2]. YV TakoMy BUIJISAL MOBIJOMIICHHS MEPEAAETHCSA HABITh HE3aXUILEHUM Ka-
HaJoM 3B’A3Ky. CaHKLIOHOBAHMN KOPHCTYyBad MicCis OTPUMAHHS IOBIJIOMJICHHS [e-
mmmdpye HOro 3a JOMOMOTOIO 3BOPOTHOTO MEPETBOPEHHS (KJII0Ya), BHACTIOK YOTO BU-
XOJIUTh BUXITHUH, BIAKPUTHN BU] IIEpeAaHOro NoBifoMmieHHs. KoayBaHHs, OKpiM Iiieit
3aXHUCTY, A€ 3MOTY MiABUIIUTH IIBUIKICTh TOCTYIY A0 JaHUX. B ocHOBY mmdpyBaHHsS
MOKJIAJICHO J[BA €JIEMEHTH: KpUNTOTpadidyHuil anroput™ i ko4 [3, 4]. 3arayibHi KpuI-
TOANTOPUTMH YacTO CTalOTh CTaHAAPTaMH IIH(PYBaHHS, SIKIIO TOBEACHO IXHIO BUCOKY
KPHUITOCTIHKICTh. KpHUNTOCTIHKICTh 3arallbHUX alTOPUTMIB BH3HAYAETHCS JJOBKUHOIO
KITfo4ya mudpyBaHHs, SKUI T€HEPYETHCSI METOAOM BUIIAKOBUX YHUCEIN 1 HE MOXKE OyTH
MOBTOPCHHI TPOTATOM TPHUBAJIOTO 4acy. € IBI BEJIMKI TPYNH 3araJIbHUX KPUIITOAJTO-
PUTMIB: CUMETPHYHI Ta aCUMETPHUYHI. /[0 CHMETpUYHHMX aJTOPUTMIB HAJICKATh TaKi, B
SKUX MUGPYBAHHS Ta NEMM(PPYyBaHHS BUKOHYETHCS OJJHAKOBUM KITFOUEM, Ta SKi MAIOTh
JIOCUTh BUCOKY HIBUAKICTH OOpOOKU SIK AJISl amapaTHO, Tak 1 I MpOrpaMHoOi peasiza-
ii. OCHOBHUM TXHIM HEIOJIIKOM € TPYIHOIII, IO MOB’si3aHi 3 JOTPUMaHHIM Oe3MeqHO-
rO PO3MOJUTY KIIOYIB MK a0OHEHTaMU cucTeMH. J[J11 aCHMETPUUHUX aTOPUTMIB UG-
pyBaHHS Ta aemm(pyBaHHS BUKOHYIOTH 32 JOTIOMOTO0 Pi3HUX KifouiB. Taki anropur-
MU TOTPEOYIOTh 3HAYHO JOBIIOIO Yacy Jisi OOUYHMCIEHHS, ajle He CTBOPIOIOTh TPYAHO-
IiB ITiJT 9aC PO3MOAUTY KJItouiB. HalOIIbI MepecIeKTHBHUMU CHCTEMaMH 3aXHCTY Ja-
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HUX ChOTOJHI BBAXKAIOTbCS CaMe€ aCUMETPHUYHI CUCTEMHM 3 BIJKPUTUM KitoueM. MoxkHa
CTBEpKYBATH, IO IS UG PYyBaHHS 3 METOO nepeaadi iHpopmarlii BHKOPUCTOBYIOTh
ACUMETPUYHI alTOPUTMH, a i mudpyBaHHs 3 METOr0 30epiranHs iHbopMmallii — cu-
METpPUYHI.

OcTaHHI AECATWIITTS BEJMKA yBara HayKOBLIB y raiy3i iHpopmauiiHoi 6e3nexu
npuainseTbes Oiomerpumi [5] sk opmi ynpaBiiHHA imeHTH(IKATOpaMu TOCTYIy Ta
KOHTPOJIIO JOCTYIy. SIK caMOCTiiiHa Hayka, 610MeTpis BUHMKJIA B KiHII 19-ro cTOmTTS
B poOoTax ®. ['anpToHA, KUl 3pOOUB BEJIMKHI BHECOK Y CTBOPEHHS KOPEISALINHOTO Ta
perpeciitHoro anamizy, ta K. I[lipcona — 3acHOBHHKA HaWOLIBIIOT G10METPUYHOI IIKO-
au. biomMeTpuyHi CUCTEMHU MOXYTh IPAIIOBAaTH B IBOX PeKUMax: Bepidikarlii, 3aBaaHHs
SIKO1 3BIPUTH BiAMOBIAHICTH BUMIPIOBAHOI OIOMETPUYHOT XapaKTEPUCTHKHU 3aTHCAHOMY
1a0JIOHy 3asBJICHOTO 1HIMBIAYyMa, Ta ieHTH(]IKalii, MpH AKiil BUMIpIOETbCA GioMeT-
pUYHA XapaKTePUCTHKA, 10 Oy/ie MOPIBHIOBATHCS 3 0a3010 paHIIIe 3alMCaHuX I1abdIio-
HIB YCIX «BIIOMHUX» 00’ €KTIB.

biomerpuuHi qaHi MOKHA PO3MOAUIMTH Ha JIBa OCHOBHI KJIACH:

1) craTucTuyHi, SKi TPYHTYIOTbCS Ha (Pi310JOTIUHUX YHIKAIBHUX XapaKTepUCTHU-
Kax 00’€KTiB (3a BIZOMTKOM TaibIll, TEPMOTPAMOI0 00IuIusi, (POPMOIO JIOJIOHI, CITKIB-
koo oka, JIHK, po3ranryBanHsM BeH Ha JTUIHOBIM CTOPOHI JOJIOHI TOIIO), IO MPaKTHY-
HO HE 3MIHIOIOTECS 3 YacoM;

2) nMHaMIYHI, SIKi IPYHTYIOTbCSl Ha TIOBEAIHKOBIN XapaKTepUCTHULI Cy0’€KTiB, TOO-
TO MOOYyJA0BaHI Ha OCOOJMBOCTAX, SKI XapaKTepHI IS IMACBIAOMHX PYXiB y TpoIieci
BIITBOPEHHS SIKOI-HEOYAb il (32 MOYEpKOM, KIIaBiaTypHUM MOYEPKOM, TOJIOCOM TOIIIO).

VYci mepepaxoBaHi MiIX0au 3aXUCTy iH(OpMaIlii JOCUTH JIETKO peai3yBaTd B JIO-
riK0-4acOBOMY CEpeIOBUIIIl, IEPETBOPUBIIH BC1 MapaMeTpu HEOOXiTHOTO JUIs Iepeaadi
MOBITOMJICHHSI Ha JioriKo-4acoBi pyHkIii (JIYD) [6], skux € Tpu QyHKIIOHATHHO TTOBHI
kiaacu. Hampuknazn, enemenrapna JIY® mnepmoro kimacy, sika MK JIBOMa HYJISIMH
NnpuiiMae cTaje 3HaYeHHS

Fn.T) t—t, sakwyo t<t<t+T,
L, 1) =
P 0, akuo t+1T, <t<t,
Jie t — IOTOYHE 3HAYEHHs IapameTpa 4acy; f, — 4YacoBa KOOpJuHaTa; I, — TpHBa-

JICTP BiJPi3Ky iCHYBaHHSI.

JU®D po3riisafaoThest HA 4acoBOMY HPOMIKKY [, ]|, muckpermsoBanomy 3a
nornomMoror A -iHtepBany (A -muckperusarlii) — MiHIMaJIbHOTO YacOBOTO iHTEpBaiy,
JTOBXKHUHOIO A; ( A =t,—(t+T)), MDK JBOMa yacoBUMH Koopaunatamu JIY®D. Hana-

i, 47151 IPOCTOTH BUKIIAAeHHS Marepiany, JIYD 6ynemo nosnauatu f;(¢) . JIYD Oiomer-

PUYHUX XapaKTEPUCTHK 00’ €KTIB PAHKYIOTh 32 MIPOIO Ba)XKJIMBOCTI, @ HA OCHOBI CHHTE-
30BaHUX O3HaK (QopmyloTh ineHTH(ikamiiiny JIYD (dakrnuno mudposani naui) [7],
KA € YHIKaJIBbHOIO ISl TaHOTO 00’ekTa. [nmeHTudikyroTh 00’ €KT MUISTXOM MOPIBHSHHS
oTpuMaHoi ineHTU(diKkamiiHoi QyHKIIT 3 eTaJOHHUMH 3pa3kaMu 0a3u 3HaHb. 32 YMOBH
HEMOBHOI1 1IeHTU(]iKaIli 3/IIHCHIOETHCS PO3IMIUPEHHS 0a3H 3HAaHb IUIIXOM 3aIUCy OTPH-
MaHOTO Pe3yJbTaTy MOPIBHSIHHS B IMaM STh SIK HOBOTO 3pa3ka Ta BU3HAYCHHS HANOUIBIIT
OJU3BKOTO 10 OTPUMAHOTO €TATIOHHOTO 3pa3Ka.
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MeTto10 f1aHO1 cTaTTi € po3poOKa MOXKIMBOTO BapiaHTy LMKIIYHUX KOIB y JIOTi-
KO-9aCOBOMY CEPEJIOBHIIII Ta MpaBHia MOOYIOBU KIIOUYIB ACHMETPUIHOTO KPHUITTOAJTO-
putMy Ha 6a3i ineHTudikamiitnoi JIYD.

OCHOBHI ITOAOKEHHSA

Cuctema xomyBaHHs iH(OpMaIlli € OMHUM 13 KIIFOYOBHX MOMEHTIB PO3pOOKH TIO-
miTukH iH(opMaliiiHoi Oe3leKku Ta 3HAYHO MIABHUINYE 3aXUCT iH(popMaliiiHol iH]pa-
CTPYKTYpPH BiJl HECAHKI[IOHOBAHOTO AoCTymy. [[ns cmporeHHss 0OpaxyHKIB y JIOTIKO-
4aCOBOMY CEPEOBHIII MOXXHA BUKOPUCTATH IHUKIIIYHI KOJIU, OCKIIBKH 1€ € IIiJIe CIMEeii-
CTBO 3aBaJIOCTIMKUX JIIHIKHUX KOJIB, K1 3a0€3MeYyI0Th JOCUTh BEJUKY THYUYKICTh 3 TOU-
KU 30py MOXJIMBOCTI peaii3alii Koy 3 HeoOX1THOIO 3JaTHICTIO BUSBIICHHS Ta BUIIPAB-
JIeHHS TOMUJIOK. L{MKIIYHMA KO BITHOCHTBCS IO CHCTEMATHIHUX OJIOUYHUX (n, k) KO-
NIiB, y KX Kk TIEPIIUX PO3PAIiB € KOMOIHAIIEID TIEPBUHHOTO KONy, a HACTYIHI (n - k)
PO3psIlIiB € IEPEBIPHUMU.

B ocHOBI m0o0Oy10BY MUKITIYHUX KOJIB JISKUTH omeparlis aiieHHs 3aaanoi JIUD na
MOPOJIKYIOUUNA HE3BIAHUM MOMIHOM cTyneHs 7 . OcTaua BiJ AUIEHHS BUKOPUCTOBYETHCS
npu (hopMyBaHHI HiepeBipHUX po3psAniB. [Ipu 1boMy omeparlii qieHHs niepenye omnepa-
I[isi MHOXXEHHSI, SIKa 31ICHIOE 3CYB BIIBO Kk -pO3psSAHOI iHPOpMaIiitHOT KOA0BOT KOMOi-
Hallii Ha 7 pO3PsIiB.

Ha nosinsHOMY A-iHTepBaini po30utts JIUD moxe 3MiHIOBATH CBOE 3HAa4YEeHHs. B
TaKUX BHITQJKaX JOMUJILHO KOPUTYBATH 3HAYCHHS BiAMOBiMHOT (hyHKIi. [le kopuryBaH-
HS 1IGHTUYHE KBaHTyBaHHIO, ane ais JIUY®D take KOpUryBaHHs BUKOHYETHCS 32 TI€I0 K
KOOPJAWHATOIO, IO W JUCKpeTH3alis. Y 1bOMY KOHTEKCTI Kpaile BUKOPHCTATH TEPMiH
«dinprparnis». ToOTo, A1 MaTEMaTHYHOTO OIKUCY TMOBITOMIIEHHS BUKOPHUCTOBYIOTHCS
¢inbTpoBaHi QyHKIII.

Onuc MUKITIYHUX KOMIB 1 IXHIO MOOYI0BY 3pYYHO MIPOBOAUTH 32 TOTIOMOTOI0 MHO-
rowteHiB (a6o nominomi) [8]. Cmix BiaMiTuTH, 1m0 3anuc JIYD y BUTISAA TOTIHOMIB
JI03BOJIsIE BimoOpa3uTu (opMalii3oBaHUM YMHOM OIEpalliio MUKIIYHOTO 3CyBY BUXIIHOI
JIY®. Hanpuxnan, s JIUD® apyroro kiacy, sika MICTHTh JBa BiJIPI3KH ICHYBaHHSI, 110
He MepeTMHAKThCA Mik coboro (puc. 1), Biamosimae mominom: P, (t)=t" +t° +t°, a

MOHOTOHHO 3pocTtarodiii JIUD, mo 300pakeHa Ha pHC. 2, BIANOBITAE TOJIHOM:
P (t)=t+2t.

2t .
N = : P £ o
Puc. 1. Moxnusuii BapianT JIU® 3 qBoma Puc. 2. MoxnuBuii BapianT
BiJIpi3KaMH iCHYBaHHS 3poctarouoi JIUD

Jns mpencTaBieHHsT BUXITHOTO MOBIIOMIICHHS, siKe mepenaHe y Burisigl JIYD
LUKJIIYHUM KOJIOM, TOTPUMYIOTbCSI HACTYITHOTO aJITOPUTMY.
1. ITonaemo Buxinxe nosigomneHus (JIY®D) y purnsaai nomxinomy P.(7) .
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2. BuznayaeMo KOHTpOJIbHE YUCIIO A -IHTepBaiiB (7 — MOPAIOK MOJIIHOMY IO-
BiJIOMJIEHHS). BU3HagaeMo BIMOBITHO KOHTPOJIBLHOMY YHCIY MOPOHKYIOUHHA TOJIHOM
P(1).

-

3. lomHOX)yemo P.(f) Ha t'.

4. inumo P.(¢)-¢" Ha nopomxyrounii moniHom. OcTady Takoro JIiIeHHs HO3Ha-
gaemo uepe3 R(?).

5. ®opmyemMo TONIIHOM KOZOBaHOTO moBinomneHHs A(t) = P.(¢)-t" + R(t) ta Oy-
IyeMO BiAmoBinHy omy JIUD.

Crin 3ayBaKuTH, IO KOJJOBaHE TOBIJOMJICHHSI HEMae MOMIIIOK (iH(popMarris re-
pellaHa IPaBUIIBHO), SKILO OCTaya BiJ AUICHHS IIbOr0 MOBIIOMJICHHS Ha MOPOIXKYIOUUI
TIOJIIHOM JIOPiBHIOE HYJH0. Otepartist TiICHHS € 3BUYalHUM JTIJICHHSM MHOTOYJIEHIB, O
HaK 3aMiCTh BiJIHIMaHHS BHUKOPHCTOBYEMO OIEpaIlil0 HEPIBHO3HAYHOTO BiAHIMAHHS
(|

), ika 0a3yeThCs Ha A -AUCKpeTH3allii:

fl(l‘,t“,El,al)|k|]p2(t,t21:T21:a2) = {(t_(tl +iAi))'|ai1 —a;

4 =min(t,5,)}

ne
t11, t1 — 9acOB1 KOOPJAUHATH 3MIHHUX;
T,, Ta T,, — TpUBAJIOCTI BiAPI3KIB iICHyBaHHs MEPILIOI Ta Apyroi GpyHKIT;
a, Ta a, — BINOBIJHI aMILTITy 11,
i — KUIBKICTBh A - iIHTEpBaJIiB B 00paHOMY YaCOBOMY 1HTEpBaIi;
A, — TpuBaIICTh A -IHTEpBaly;
a.,,a,, — BIANOB1HI aMIUTITYAX Ha i -My A -IHTEpBaJIl.

il
Pesynbrarom miei onepariii 6yae 3HoBy JIUD, siky Mo)kHA Ha3BaTH HEPIBHO3HAY-
HOIO PI3HUILIEIO.
3HaiiieMo KoJOBaHE MOBIJOMIIEHHS Ui MONIHOMY F(f) = P+ 48y JAHOMY
BUITA[Ky KOHTPOIbHE YHCIO A -iHTepBamiB r =6, Tomy P(f)=t°+¢+1 — mopomxyro-
ypii  momiHOM. IIOMHOXKHMO IOiHOM TEpeaHOro IIOBiOMIEHHS Ha  f°:

P(t)-t®=¢"+¢° +¢*. Ocraua Bin miNeHHS O/EPAHOTO MONIHOMY Ta MOPOIKYIOUHIA
oyne R(t)= t*+1. Taxum YUHOM, TMOJIHOM  KOJOBAHOI'O  ITOBIJOMJICHHS
A@)=P.()-t"+R(t) = 12+ +6 +¢* +1. JIUD, mo BixmoBizae DaHOMy MOJTIHOMY,
MO/IAHO Ha puc. 3.

1

A1(2)

Puc. 3. Konoane nopizomnenHs indgopmaii, nepeganoi JJUD f ()
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OcCKiTbKH YacTKa Bifl IUJICHHS KOJOBAHOTO MOBIAOMIJICHHSI HAa TTOPOKYIOUHIA TTO-
JIHOM JIOPIBHIOE HYJIIO, TO JIaHE MOBITOMJICHHS HE MICTUTh TIOMHJIOK.
3HaiiemMo KojoBaHe MOB1IOMIIEHHS A 3pocTarodoi JIUD f,(¢), mo 300pakeHa

Ha puc. 2. Janiit QyHKIii Bigmosinae momiHoM P,(f)=¢+2t> 3 KOHTPOJBHHM YHCIOM
r=2. TakiM YMHOM, TOPOUKYIOUHMII MOJiHOM HabyBae Burmamy P(f)=t>+t+1 i
P (1) t°=2¢* +¢. BuKoOHABIIM ZiNCHHS OEPIKAHOrO MOJTIHOMY HA IOPOIKYIOUHIA,
omepxyemo R(1)=2t+2. Orxke, A(t)=P.(t)-t" +R(¢) = 2+ +2t+2 i JIUD, mo
BIJIMOBiIa€ JAaHOMY MOJIHOMY, 300pakeHa Ha puc. 4.

Ax(2)

Puc. 4. Konosane nosigomnenns indopmauii, sike nepenane spocrarodoro JIUD f (¢)

2+ 4242 . . .
Tak gk 5 " =2t"+2, 1 3AIMIIOK JOPIBHIOE HYIIIO, TO JaHE MOBIIOM-
" +t+

JICHHSI HE MICTUTh TOMUJIOK.

Jlns kpamoro npuxoByBaHHA iH(MOpMaItii Ta ii 3axucty Bix Moaudikarii, mmapoo-
K a00 BUKPUBJICHHS MOXXHAa BUKOPUCTOBYBAaTH aCHMETPHUYHI alrOPUTMH, SIKI J03BO-
JSIFOTh BUKOHYBATH MU(PPYBAaHHS B PI3HUX PEKUMaX:

1) 3a 1OMOMOror0 TaEMHOTO KIJIOYa BiAmpaBHUKA. ToJi BCI, XTO Ma€ BIIKPUTUI
KJIF0Y, MOXKYTh po3IHpyBaTH MepeiaHe MOBITOMICHHS;

2) mum¢ppyBaHHS 32 JONOMOTOIO BIIKPUTOTO KJI0Ya OTPUMYBaua, TO/i TUIBKU Biac-
HUK TAEMHOTO KJTFOYa, SIKUH € TApHUM JI0 IIHOTO BiIKPUTOTO, MOXKE po3mIH(ppyBaTH Take
ITOB1JIOMJICHHS;

3) 3a JOMOMOTOI0 TAEMHOTO KJTFOUYa BIAMPaBHUKA 1 BIIKPUTOTO KII0UYa OTPUMYBa-
Ya reperaHoro noBioMiaeHHs. To/i TUTbKK NOTpiOHUI OTpuMyBay MoXxe po3imudpyBa-
TH TaKe [IOBI1JOMJIEHHS.

OCKibKHM HE ICHY€ JBOX JIIOJIEH 3 OJIHAKOBUM OIOMETPUYHHMH XapaKTEPHCTUKA-
MU, TO JIOIIJIBLHO caMe X BUKOPHUCTOBYBATH MpU NMOOYA0BI KIIOYiB mU(pyBaHHS Ta Jie-
mmdpysanHs. bineiie Toro, B inentudikaniiiniii JIY® MoxHa BUKOPUCTOBYBATH AEKi-
JbKa XapaKTEPUCTHK, PAH)KOBAHUX 3a BAXUIMBICTIO. OCKUIBKY TPH BiJIJIEHHI O3HAK BH-
KOpUCTOBY€eThCsl MoxinHa JIYD, sika BUALISE KOHTYpH 300pakeHb, TO IpU MOOYIOBi
JIY®-kmroua AOUITEHO BUKOPHCTOBYBATH Taki 5 XapakTEPUCTHK (BiJ Kpamux 10 Tip-
IIMX): paiiykHa 00OJIOHKA OKa, BiIOUTOK Mablis, opMa TOJIOHI, pO3MIIIEHHS BEH Ha
noJioH1, ¢popma obnuuus. [Ipudomy Kitod BiAMpaBHUKAa MOXKE MICTUTH HOTo OloMeT-
PHUYHI XapaKTePUCTHKH, a KITI0Y JUIsl pOo3IIN(POBYBaHHS MMOBIIOMIIEHHS — XapaKTepHC-
THUKU OTPUMYBaya.

[Tpu moOy0Bi KIIOYIB KPUIITOAITOPUTMIB 13 BUKOPUCTAHHAM OiOMETPUYHHX Xa-
PaKTEpUCTHK HEOOX1THO JOTPUMYBATHCS HACTYITHUX TIPABHIL.
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1. Ana koxHOi OioMeTpr4HO1 XapakTepuctuku Oyayemo JIU®D 3 BUKOPUCTaHHAM
orepartii gudepeHItitoBanHs [6]

f,....t,.1,,..T, . a,..a,),

ne t,..,t, — 4acoBl koopauHatu; 7},..,7, — BIANOBIAHI BIAPI3KM ICHYBaHHS;

m

a,...,a, — aMILIITyu, 10 BIANOBIJAI0Th JaHUM BiIpI3KaM 1CHYBaHHS.

3ayBa)KuMo, 1110 HaliKpallla XapakTepUCTUKa Ma€ aMIUNTyAy a = 5, a Halripa —
a=1.

2. Opepxyemo JIUD-ki04 sIK pe3ysibTaT HEPIBHO3ZHAYHOTO BiJHIMAHHS O/EpiKa-
HUX Y TTONIEPETHBOMY TTYHKTI (DYHKIIIH.

3. 3anmucyemo JIYD-km109 y BUIIISAL MTOTIHOMA, Je KOedillieHT Oiist BiMOBIAHOTO
CTYHEHsI 3MIHHOI / JOpPIBHIOE 3HAUEHHIO BIAMOBIAHOI aMIUIITYU d,. 3ayBaKUMO, 11O

JAHWUW KJTI0Y MOJKHA TIOJIaTH HE TUTBKU Yy BUTJISAII TIOJIIHOMA, a 1 SIK MAaTPHUITI0 aMILTITY T
PO3MIpHICTIO 1 X m .

Bucuosxku

Croci6 nukIigHOTO KOyBaHHs imeHTH(ikamiitanx JIYD, ski MiCTATH yCi BayKIHMBi
XapaKTePUCTHKU MEPEIaHOTO MOBIJOMIIECHHS, 3HAYHO MiABUIILYE 3aXUCT iHQOpMaIiifHOT
1HPPACTPYKTYpH BiJ HECAHKI[IOHOBAHOTO JOCTYIy. BHKOpHCTaHHS JIOTiKO-4aCOBOTO
CEpeIOBUINA TO3BOJISAE MIEpPelaTh BEIUKY KUTBKICTh iH(GOopMallii 3 MiHIMaIbHOIO KiJIbKiC-
TIO TIOMHWJIOK. 3aIPONIOHOBAHUH CIIOCIO MUKIIIYHOTO KOTyBaHHS JOCUTH JIETKO arapaTHo
peaiizyBatu Ha 6a3i pericTpiB 3CyBY 3 MPSIMUMHU Ta 3BOPOTHUMHU 3B’ I3KaMHU.

['ooBHE MOCATHEHHS aCHMETPUYHOTO IMHU(PYBaHHS IOJIATAaE B TOMY, IIO0 BOHO
JIO3BOJISIE JIOJSIM, SIKI HE MAOTh IOMOBIIEHOCTI PO Oe3mneKy, 0OMiHIOBATHCS CEKPETHU-
MU MOBIJOMJICHHAMH. YHIKIBHICTh KJITFOYIB 3 OI0OMETPUYHUMH XapaKTEPUCTUKAMH Ha
6a3i inentudikamiitaux JIY® nonsrae y HEMOMXIJIUBOCTI BiIHOBJICHHS Ta YUTAHHS IO-
BIZJOMJICHHSI HECAHKI[IOHOBAHMM KOPHCTyBauyeM, IBUIKOMY pearyBaHHI Ha aTakd Ta
JOCTaTHbO MaJIoMy 4aci mu¢pyBaHHs Ta AemMdpyBaHHs. bijgbine Toro, KopucryBau-
3JIOBMUCHUK HE MOXE BHIATH ceOe 3a BiIMOBIAHOTO aOOHEHTAa. BUKOpUCTAaHHS TaKUX
KJIFOYiB 3BOJIUTh MOJIMBICTH MOPYIIEHHS KOH(piAeHIIHHOCTI 10 MiHIMyMy. Kitoui 3 6io-
METPUYHUMH XapaKTepUCTHKaMH Ha 0a3i ineHTu¢ikaniiaux JIYD MoxyTs OyTH BUKO-
pHCcTaHi JUIsl MIATBEPAKEHHs aBTOPCTBA Ta MAlOTh IIPOCTY NpOLeAypy OOMiHY Ta MPOCTe
MaTeMaTHUYHE JIOCIIPKEHHS, OCKIIBKH BOHH IOJAIOTHCS Y BUTIISAL MOJIiHOMIB. MoKHA
CTBEPKYBATH, 1110 JJOCUThH JIETKO KEPyBaTH TAKUMH KIIFOUaMHU Y BEJIMKIM Mepexi.
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