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Po3po6.ieno HoBuii crocié 3axucty iHdopmanii, sikuii 6a3yerbest Ha Teopii Ateb-dyHnkuiii
i 3acTOCOBYETBCH NJIAl 3AXMCTy WiHHMX Nanepis. 3anponoHOBaHUH MeTOJ CTBOPIOE NMPUX0BaHi
300paskeHHA, SIKi CTal0Th BUAMMUMU NPH cpoOi mixpodKu.
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The authors developed a new data protection method, which is based on the theory of
Ateb functions. This method can be employed for protecting financial documents such as
banknotes and securitiesin general. The protection method cr eates hidden messages or images,
which become visible on counterfeited documents.
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1. Beryn

3 po3BUTKOM TmoOJirpadiYHUX TEXHOJIOTIH MMIAPOOKH CTAalOTh BCE CKJIQMHIIIMMH 1 BHUCOKOTEX-
Hojoriunumu. IlapanensHo 3 PO3BUTKOM 3ac00iB 3aXHCTy IPYKOBAaHOI MPOAYKLIi yIOCKOHATIOIOTHCS
Metoau ¢anbcudikamii. [locTiiiHo MOTPiOHO PO3POOIATH HOBI BUIU 3aXUCTy LIHHUX MAMEpiB.

[pubmuzno no xinosgs XX cr. ingyctpis ¢anbcudikamii TexHomorivHo OasyBanacsi Ha HaWzo-
POXYOMY I HAHJOCKOHANIIIOMY METO1 — aHaJIoroBoMy. ToOTO miipoOKa cTBOPIOBANACS TEXHOJIOTTYHUMU
METOJIaMH, IICHTHYHUMHU a00 MaKCHMaJbHO OJM3BKMMH JI0 METOJIB BUTOTOBJICHHS OpuriHany. KopinHuii
MIEPEJIOM Y PO3BUTKY TEeXHIKM (aybcudikaii 30ircs 3 nomupeHHsaM y 80-X pokax CHCTEM OINEpaTHBHOL
noJirpadii, po3MHOXYyBaJdbHOI NPOQPECiHHOI TEXHIKM, KOMITIOTEPHHUX TEXHOJOTIM 1 HacTiIIbHUX
BHIaBHHYMX cucTeM [1].

JocTynHicTe HOBHX TEXHIYHMX 3aco0iB 3poOmia TexHoJoriro ¢anscudikamii mpocTimon i
pEHTa0CNBHIIIOW. 3 PO3BUTKOM HOBHUX HOCIIB iH(opMalii i 3aco0iB miaTexy (KpeauTHi, THCKOHTHI,
TakcO(OHHI Ta iHIIN MarHiTHI KapTku) i (anbcudikaTopiB BIAKPUBCS HOBUM MEPCICKTUBHHUN CEKTOP.
[puknanis pizaux danbcudikamiii HaBITH 32 OCTAHHI POKHU OUTBII HIXK JOCTATHBO.

Cydvacui iH(popMAaIiliHi TEXHOJOTIi MPOJOBKYIOTh PO3BUBATUCSA. TOMY MOXIIMBOCTI OOJIQIHAHHS, 32
JOTIOMOTOI0 SIKOTO HaiyacTille CTBOPIOIOTH (panbcrdikoBaHy MPOAYKIIIO, & caMe KCEPOKCH, NMPUHTEPH Ta
CKaHEepH, TAKOX IMOKPAIIYIOThCSI. 3 KOXKHUM POKOM KCEPOKC BUKOPUCTOBYE BCe OUIBILY KUIBKICTH KOJIBOPIB,
MOKPAILYETHCA SIKICTh OPYKY NPHUHTEPIB, a CKAHEPU PO3IMI3HAIOTH E€JIEMEHTH 3 yce OUIBILOI0 PO3ALIBHOIO
30aTHICTIO. ToMy HOCTiiHO BUHMKAE TOTpeda y CTBOPEHH]I HOBUX iHQOpPMALiHHUX TEXHOJIOT1H 3aXUCTY.

2. 3axucT Bil KONilOBaHHS 32 JOMOMOI0K0 TEXHOJIOTil Mikporpadiku
3 vaciB BUHUKHEHHS TEXHOJIOTiH JIPyKy TOHKa rpadika crana OHI€I0 3 HAWMOIIUpPEHIINX BUIIB
3axucTy. ['pyna 3aXucTiB TOHKOI Irpadiku IPyHTYETbCS HAa CTBOPEHHI TOHKHX IpadiyHUX €EMEHTIB, CITOK,
PO3ETOK, BIHBETOK, IPUXOBAHUX €JIEMEHTIB 1 Mikporpadiku.
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HaiimonymsipaimumM € rpagiuauii crmocid 3aXHCTy BijJ KOMIIOBaHHS, a/pKe HaBITh JUIS HaHJIOCKO-
Hamimoi 1u@gpoBoi TexHONMOTil BIATBOpEHHA MiKporpadiku 3aJIMIIAETHCS HENOCTYIMHHM. TpyxHOLI
BIATBOPEHHS IMOB'SI3aHi 31 CKIaJHOI I€OMETPHUYHOI0 CTPYKTYPOIO 1 MiHIMaJbHO MOXKJIMBOIO TOBIIMHOIO
JiHIA eleMeHTIB TOHKOI Tpadiku [2].

OaHuM 3 HaWBIAOMIIIMX BHIIB TOHKOI rpadiku € rimpiom. Ilefi Bum 3axucty 0a3yeThcs Ha
HAHECEHHI OPHAMEHTY Y BHUIJIA[I T'YCTOT CITKH XBHJLSICTUX (BITypHHX JiHIH, IO MeperunitaroThes. [ umbiton
MOXe OYTH SIK CUMETPHYHHMM, TaK i aCHMETPHUYHHUM 3a AM3alHOM. 32 YHHHUMH HOPMAaTHBaMHU TiTBHONIHI
€JIEMEHTHU IOBHMHHI 3aiiMaTu He MeHIue HiX 70 % miomi WiHHUX manepiB, Npu4oMy ii BelMKa YacTHUHA
IMOBUHHA MICTUTH OaraToOKOJIpHI TUTBHOIIHI KoMmmno3wmii. ['iTeHONIHY KOMMO3HWIII HEMOXXIHMBO Bif-
TBOPUTH Ha KOIIIOBaJbHOMY amaparti, OCKiibkd Mana ToBumHa (40-70 MkMm) niHidl i mocTiiiHa 3MmiHa
KPUBH3HHU KOXKHOI JIiHii CTBOPIOE MEPEIIKOM JUIsl BiATBOPEHH [ 7].

[HIIUM CHIOCOOOM 3aXHUCTy € HEeparopTHi CITKH [6], 10 CTBOPIOIOTH OPUTIHATIBHUI MATFOHOK, SIKHi
BaXKKO CKOMiroBaTH. J[s BIATBOPEHHS TAaKOro 300pa)KCHHS HEMOXKIIMBO B3STH MOIr0 4YacTUHY 1 PO3-
MHOXHTH 3a JIOTIOMOTOI0 KOITIIFOBaHHsI, TaK caMo sIK 1 HEMOXKIIMBO BiITBOPUTH HOTO BPYYHY, HE Maro4u
BHUXIHHUX JaHuX. L[ TeXHOIOTis 1ae 3MOTY CTBOPIOBATH HE TUTHKH IMPOCTI MAIIOHKHU 3 JIHIN Ta CHHYCOI,
aJsie il mepeTBOPIOBATH MOBHOLIHHI 300paKeHHs1, HANPUKIa, (PipMOBY CUMBOJIKY KOMIIaHii.

e oguuM BuaoMm rpadivyHoro cnocody 3axucTy noiirpadivaoi npoxaykuii € mikporpadika. Bona
0a3yeTbcs Ha epeKTi MPUXOBAHOTO 300paKeHHS HA OCHOBI BUCOKOI PO3AIBHOI 34aTHOCTI JiHil. BisyansHo
Mikporpadika cripuiiMaeThCsl SIK HETIepepBHA JIiHisI, X04a CKJIAJAA€ThCA 31 3HAKIB Ta CUMBOJIB, SKi MOYKHA
no0a4yuTH JIMIIe NpPU 3HAYHOMY 30uIbIIeHHI. € 1Ba MmigBUAM Iboro crocoOy 3axucty: NaNOcopy Ta
LogoDot [4, 5]. CyTp mepIioro maBHIy 3aXHMCTy MOJSATa€ y 3aCTOCYBaHHI CHMBOJIB Ta 3HAKIB IS
moOyJOBH JIiHi1, a APYTOro —y BUKOPUCTAaHHI AESIKOTO BUOPAHOTO 300pasKeHHS.

OpHuM i3 mepmux cHoco0iB 3axXUCTy AOKYMEHTIB BiJ KOIIOBAaHHS Ha €Tari po3poOJIeHHs OU3aiHy
CTalla TeXHOJOT1S «IPUXOBAHOTO MOBIJOMICHHS. LI TeXHONOTIS NoJsIrae y HaHeCEeHHI CIeIlialbHUX CITiB
«[TOIKO/IXKEHO» a6o «KOIIIS» Ha don 300paxenHs. SKmo crnokuBad 0ayuTh Ha BUTOTOBJICHOMY
JOKYMEHTI MIPUXOBaHI CJIOBa, TO MOXHA CTBEPDKYBATH, IO MPOAYKT chanbcudikoBanmii. Takoro edekry
JOCATalOTh JBOMa criocobamu. [lepmmii — 3a paXyHOK HE3HAYHOI PI3HHINI KOJBOPIB MiK (GOHOM Ta
NPUXOBAaHUMU CIIOBaMH, SIKOi HE MOXKHA JOCSTTH, BUKOPUCTOBYIOUH CYy4YacHi NMPHHTEPU YU KCEPOKCH. 3a
JPYTUM cIocoOOM BHUKOPHCTOBYIOTH HECTaHIAAPTHOI (OPMHU KpallKy, Ky CKaHep He MOKE pO3Mi3HATH,
TOMY 3aJIMILA€E MYCTi MIiCLIsl, y IKUX BiITBOPIOIOTHCS CIIOBA.

I3 cmoco6iB 3axucTy mosirpadiuHoi HMpoayKUii KOPUCTYETHCS MOMUTOM TEXHOJIOTIS 3 BHUKOPHC-
TaHHSAM JIATEHTHOT'O 300paKeHHSI.

3. TexHousorisi CTBOpEHHS JATEHTHUX 300paKeHb

JlaTeHTHI 300payKeHHS — BEJIMKa rpyma 300pakeHb, 110 MAIOTh OJHY CIIJIbHY BJIACTHUBICTh — 3MIHY
BUIMMOCTI €JIEMEHTIB 300pakeHHS y pa3i 3MiHHM YMOB crocTepexeHHs. JlaTeHTHi 300pa’keHHS MOXKHa
CTBOPIOBATH PI3HUMH CHOCOOaMHU: 3a JOMOMOrol 3aco0iB rojorpadii, 3 BHUKOPHUCTAHHSM SBHUILA
MoJIsipU3allii, i3 3aCTOCYBaHHAM clieLiabHUX (GapO 1 MOKPHUTTIB, 32 PaXyHOK NEBHOTO METOAY (HOpMyBaHHS
€JIEMEHTIB 300pa)XeHHSI, III0 MOKHA BIIHECTH JI0 TpadivHUX 3aCO0IB 3aXUCTY.

JlarentHi 300paxkeHHs, c(OPMOBaHI 3 BUKOPUCTAHHIM Pi3HHX OpIEHTOBAHWX WITPHUXIB, HE
MOTPEOYIOTh BUKOPUCTAHHS OYyb-SKUX MPUCTPOIB s imeHTudikamii. OaHaK, SKIIO PO3MIp €JICMEHTIB
c(hopMOBaHOTO 300paKeHHS BEJIMKUH, iX JETKO MOXHA CKOIIIIOBATH 3 BUCOKOIO TOUHIicTIO. Ll oOcraBuHa
3HAYHO 3HWXKYE 3aXHMCHI BIaCTHBOCTI 300pa’keHb LHOTO THITY.

IcHyIOTH crieniayibHi METOIM PacTpyBaHHS. iMiTallis I'paBIOpH, BUKOPUCTAHHS OCOONMBOI (HopMHU
pacTpoBoi TOYKHM, PACTPyBaHHS KPUBONIHIHHMUMH JiHIIMH 3MiHHOI TOBLIMHHU TOIIO. BoHM 3a0e3medyloTh
JOCTaTHLO BHCOKHMH CTYIIHb 3aXHCTy. AJle SKIIO CTaHAApTHI CIIOCOOM pacTpyBaHHS OPIEHTOBaHI Ha
MaKCHMaJIbHO TOYHE BIITBOPEHHS OpHUTiHANY, TO 3aBJaHHAM CICLiabHUX CIOCOOIB € 3aXHUCT BiJ
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KOIIIIOBAaHHS, IO 3aBJa€ INKOAM XYIOXHIM skocTi penponykiii. {1 oOcraBuHa B 0araThOX BHITaKax
3BYXKYE cepy 3aCTOCYBaHHS CIEiaJIbHAX METOAIB PaCTPyBaHHSI.

YnpoBamKeHHsI IPUXOBAHOTO BMICTY B JIATEHTHI 300pa)KCHHS Ha CTajii pacTpyBaHHS XapakTe-
pHU3YETBCS BIACYTHICTIO 0araTbOX HENOJIKiB, omucaHux Buine. KpiM mpomy, 3aBASKH ManoMmy po3Mipy
eJIEMEeHTIB c()OPMOBAaHOTO 300pa)KCHHSI 1 MPUXOBAHOCTI (PAKTy MPHCYTHOCTI 3aXHCTy 3a0e3MeUyeThCs
BUCOKHH CTYIiHb 3aXUCTY.

CrinbHUM TS OUTBIIOCTI METOJIB (POPMYBAaHHS MPUXOBAHUX 300paKeHb € KOJOBAaHH XapakTep
BOynoBaHoi iH¢opmauii. Lle Bumarae cnemiagbHO pPoO3pOOIEHOrO HPOrPaMHOrO 3a0e3MEUYeHHS UL
CTBOPEHHSI 300pakeHb 1 BHABJICHHS NPHUXOBAaHOI YaCTHHHU. [HIIMM HEOOJIKOM € BHCOKI BHMOTH [0
TOYHOCTI APYKY 1 CKJIaZHOCTI MiJ Yac 3YUTYBaHHS 300pakKeHHS.

V marenri [9] cTpyKTypa MpUXOBaHOTO 300pa)KEHHS 3 BUCOKHM CTYIECHEM 3aXHCTY CKIAJa€ThCs 3
JIBOX TIPUXOBAHUX 300pakeHb, SKi HAKIaIaroThes. KoxHe 3 Hak/IaJeHuX NMPUXOBAaHUX 300paKeHb BUHO 3
pi3HUX KyTiB 30py. Bu3HauaioTh enemeHTH penbedy UIS KOXKHOTO MPUXOBAHOTO 300pakeHHs, IO
NepeIaloThC YaCTHHAMHE BiATIOBIIHUM JIIHIHHUM CTPYKTYpaM, 100 IOJIETTINTH YTBOPEHHs 300pa)KeHHS 1
TJ1a, SIKi B3a€EMOJIIOTH JUI CTBOPEHHS IPUXOBAHOI0 300paxkeHHs. EnemMenTn penbedy HagaroTbCs TINBKY B
MICISIX, 1€ JiHIHHI CTPYKTYpH penbedy MEpLIOro i APYroro NpUXoBaHOTO 300pakKeHHs IEPETUHAIOTHCSA. Y
pe3yabTaTi CTBOPIOETHCS NMPUXOBAHE 300paKEHHs, SIKE MAa€ IEpeBary CTOCOBHO IUIOCKOTO BHUTJISAY Ta
JOTIOMArae MPUXOBaTH HASIBHICTH OyIb-SIKOTO 3 MPUXOBAHUX 300paKeHb, 1110 HAKIAAAIOThCS.

Bubupatoun pi3Hi 3HAYEHHS JIiHIATYpW Ui MPUXOBAHOTO MMOBiJOMIICHHS-TIONIEPE/PKEHHS 1 (QOHY
300paXkeHHsl, 1100 3ano0irTu yOJrOBaHHIO, OEpYTh Pi3HI TOHAJIBHI 3HAYCHHS KOJIBOPIB BiTBOPSHHS Ha
JOKyMeHTi (TOOTO BiZICOTOK po3Mipy elieMeHTa i ToBmMHA (hapOu), Tak IO MPUXOBAHI MOMEPEHKECHHS
BHUHHUKAIOTh Ha BIITBOPEHHSIX OPUTiHAIBHOTO TOKYMEHTA.

Uepe3 HEBIANOBIAHICT, MK PAAKOBUMH 1 TOHAIBHUMH 3HAYEHHSMH KOJBOPY MPHUXOBAHOTIO
ronepe/pkeHHsT Ta (OHOBOTO 300pakKeHHS MPOCTO KOMOIHAIlA IHMX JBOX METOMIB HE MOXe OyTH
e(eKTHBHOIO, OCKUJIbKU MPUXOBaHE MOBIJOMIICHHS-TIONIEPEKEHHS MOXKe OyTH 3BUYAHHUM, BUIAMMUM JUIS
BUTIAJIKOBOTO Tepersigada opurinany. 11006 3BecTn 10 MiHIMyMy BUHUKHEHHS BUIUMEX TONIEPEIKECHb 3
UMM KOMOIHOBaHMMHU METOJaMHM, BIJIOBIHI TOHAJbHI 3HAYCHHS KOJLOPY BUOHMPAIOTH TakK, 100 BOHH
Bi3yaJIbHO OYyJIM CXOXI MiXK c00010. MackoBaHe 300pakeHHSI MOYKHA HaJIPyKyBaTH OLIBIIOrO po3Mipy abo
B MOEJHAHHI 3 MPHUXOBAaHUM IOMNEPEIXECHHSAM 1 (OHOM, MO0 JOMOMOITH 3aMacKyBaTH NPUXOBaHi
300paskKeHHs BiJl BUIIAJIKOBOTO CIIOCTEpiradya OpUIriHaIbHOTO JOKyMeHTa [3].

IHmmii cnoci6 3axucrty pospobiaeHo B 1980-x pokax i HazBano Screen angle modulation (SAM),
TOOTO eKpaHHa KyTOBa MOJIYJIAIisA. 3a JOIMOMOIOIO ILOTO METOAY €KpaHHI TOYKHM 3aMIHIOIOTHCS MiHi-
MaJbHUMU JiiHissMHU. 1li miHIT HempaBWIIBHO BiATBOPIOIOTHCS MiJl Yac CKaHYBaHHS 1 JPYKYEThCs 300pa-
JKEHHSI, SIKe CTBOPIOE MOBIIOMIICHHS-TIONEPEPKEHHS Ha KOMii. 301IbIIEHHS BIIMIHHOCTI MK TPUXOBaHUM
NoTepe/KEHHAM 1 ()OHOBHMH €JIEMEHTaMH 3a JONOMOIOI0 MAacKyBaHHS 3HAYHO IMOJIIIIYE aHTHUKO-
miroBalbHI MOKIUBOCTI. L}0 METOMMKY 3amaTeHTyBana Toproea Mmapka ThermoSafe ™.

4. MeToa aHTHKOMIT

®dipma GuardSoft pospobuma creriamizoBade mporpamue 3abesneucnns Cerberus [8]. Boma
OCHOBaHa Ha CTBOPEHHI IOJBIMHOI JIiHII, IO Ma€ AHTUKOIIIOBAIbHUM €(EKT, SKUH IOCATacThCs
pPO3LICIICHHAM JIiHIT TiipHomy Ha aBi abo Ouibine. Y pe3ynbTari JCsSKi YaCTHHH TiIbHOLIHOTO
300pakeHHS CKJIQAATUMYTbcsa 3 NoABiiiHMX miHid. Ilupuaa koxHOI miHii Oyae MEHIIO MOPIBHSIHO 3
noyatkoBoro. Ha puc. 1, ¢ nokasano motus rinsiiomy, Ha puc. 1, 6 — mirepy “C”. Ha puc. 1, ¢ HaBeaeno
pesyabrar pobotu mporpamu Cerberus 3 mpuxoBanuMm 300paxentsMm nitepu “C”. Ha 30inbmeHomy
300paskenHi (puc. 1, 2) MoxHa mobauut, 1o Jitepa “C” BiATBOpeHa MOABIHHUMH JTiHISIMU.
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Puc. 1. Pospobka ¢ipmu GuardSoft npozpama Cerberus, wo peanizye memoo anmuxonii

5. Po3po6.1eHHsI MeTOy 3aXHCTy Ha OCHOBI ateb-pynkuiii

Le#i Meton 3axucTy 0a3yeThcsi Ha MOOYIOBI JIIHIN pi3HOT TOBIIMHH, IO BIAINOBIAaIOTH rpadikam
nepiognunux Ateb-dymkiii. Mu po3pobunn MeTo] 4uciaoBOro Ta rpadiunoro mpeacrtaeicHus Ateb-
¢byukmii. Sk 6yno moBeneno, Buriaa Ateb-dhyHkil 3aeKuTh Bifl IBOX palioOHAIBHUX IMapaMeTpiB. SIKIo
3MIHIOIOTBCST TapameTpu Ateb-¢yHkuis, HaOyBae iHIIOro Burismy 11 rpadiuHe MpEeNCTaBICHHS, SKE
BUOMpaeMo 3a ONWHUYHUNA rpadiyauii eaeMeHT. Ha ocHOBI onnHMYHHX rpadiuHuX eJIeMEeHTIB OyAyroThCs
rinpioIIHi MOTHBH. Ha HacTynmHOMY eTami y TijbHOIIHUNA MOTHB BOYJOBYEThCS MPUXOBAHE TOBIIOMICHHS
3a JJONIOMOTOIO 3MiHH TOBIIMHU JIiHII.

Po3pobiieno mporpaMue 3abe3neueHHs 3 BAKOPUCTaHHAM MOBU POStSCript, sike 3abe3mnedye BUCOKHI
pIBEHB SIKOCTI 3aXHWIIEHOTo JO0KyMeHTa. CTaHJapTHO CHUCTeMa KOOPAWHAT PO3MOYMHAETHCS 3 JIBOTO
BEPXHBOTO KyTa CTOPIHKH. Y cHCTeMi Bimmiky mMoBu POSISCript mouaTkoM KOOpPAWHAT BBAYKAIOTH JIBHUif
HUXKHIM KyT CTOpiHKU. BBaXkaeMo, 1110 BiCh X MPOXOAMTh TOPU30HTAIIBHO, a BiCh Y — BepTHKaIbHO. KokHa
TOYKA JTOKYMEHTa Ma€ 4iTKO Bu3HaueHi koopauuatu (X, V).

Po3poOka peamizye meTon 3MiHM TOBIIMHH JIiHII Ui TOOYIOBH IPUXOBAHOTO TMOBIIOMIICHHS.
HaBezieHuit TOKYMEHT CKJIAIA€ThCsl 3 BEIMKOI KUTBKOCTI MIOBTOPIOBAHMUX JiHIH, MoOynoBaHux (yHKIeo Ateb-
CHHYCa, 1[0 YTBOPIOE I'UILHOIIHUHA MOTHB. Bilbllly YacTUHY IUIONI JAOKYMEHTa 3aliMalOTh HEMEpEpBHI JIiHIT
3aJ1aHOI TOBIIIMHH, JJ1s1 BUBSICHHS SIKMX PO3po0JieHa mporieaypa. B Micisax po3mirenns jitep cinopa «KOITS»
OJITHAPHY JIiHiI0 3aMiHIOEMO TIOBIHOIO MEHIIIOI TOBIIIUHH, JJIs YOTO TAKOXK CTBOPEHA CIelliajibHa MPOIIeAypa.

355



Puc. 3. Cranosanuii uenad 0okymenma

Puc. 2. Buensio saxuwenozo dokymenma
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OmuiieMo npuHOUI poOOTH 000X mpouexyp. [lepeBipuMo MOTOYHI KOOpAUHATH JOKyMeHTa (X, Y)
Ha NOTPAIUISHHS Y MIPOCTip HPUXOBAHOTO CJIOBa. SIKII0 KOOPAMHATH MOTPAIUIAIOTh y MJIOLLY IPUXOBAHOTO
CJIOBa, TO BHUKJIMKAEMO MpPOLEAYpY MOOYIOBM MOABIMHOI JiHIii, y NPOTHICKHOMY BHMAAKy OyIyeMo
OJMHAPHY JIiHII0. Y NpoLeaypH NepeaaeTbcs ONUH MapaMeTp — MoToyHa KoopauHara X. Ilin yac moOynosu
OIMHAPHOI MiHil B Tijl QyHKIIT 00UHCIIOEMO 3HAYEHHS KOOPIWHATH Y JUIS 33JJaHOTO X , 1 ITOTIM OYyIy€eMo
JiHIIO 3 MONepeHhOi TOUKH B 3amaHy. DyHKIisA moOyM0BH MOABIHHOL MiHIT Hemo ckiagHima. CrodaTky
MIOTOYHI KOOPAMHATH 3aHOCHMO B JIOKaJIbHI 3MiHHI 1 3HaXOAMMO KOOPAWHATH MONEPEAHBOI TOYKH, MiCIIs
YOro BiJIIYKY€EMO 3MillIeHi Ha AeSKYy KOHCTaHTY MO OCi OpAMHAT KOOPAMHATH IONEPEIHBOI 1 HOBOI TOUKH,
MDXK SIKUMH TIPOBOJUMO JiHit0. Takux JiHii € ABi — oHA 3MillleHa Bropy, a iHma — BHu3. [Ipu npomy mist
30inbLIeHHs 4iTkocTi cnoBa «KOIIIS» Ha opuriHansHOMY TOKYMEHTI TOBLIMHY JiHIH 3MEHIIYEMO BABiYi.

OcCKiIbKH KOXHA 3 JIITep Ma€e CBOi mapaMeTpu BigoOpakeHHs! (LIMPUHA, TIOJOXKEHHS TOIIO), TO Ui
BUBEACHHS KOXXHOI JIITEPH CTBOPEHO OKpeMy NpOLEnypy, SKiid MepemaloThCsl ABa MapaMeTpu —
KOOpAWHATH X Ta Y TIOJIOKEHHs JIIBOTO HIKHBOTO KyTa JiTepd Ha AokyMmeHTi. Ilpm mpomy B Timi
IpoLeaypH 30epiraéMo MOTOYHI HalAIITyBaHHs rpadiyHOro pexumy (0 SKOro TaKoXK BXOIUTh TOYKA
MOYaTKy Bi/UIIKY KOOpPAMHAT), TOYKY MOYATKy BiUTIKY 3MIHIOEMO Ha 3aJaHi KOOpAWHATH, i moOymoBa
BEJEThCSl BXKE BITHOCHO HHMX. B KiHII mpoueaypu BiIHOBIIOEMO 30epeskeHHI CTaH rpadiqHOro pexUMY,
110 Aa€ 3MOTY B OCHOBHOMY TiJIi IPOTrpaMu TOYHO MO3ULIIOHYBaTH OYKBH BiTHOCHO OfHi€l Touku. ['onoBHE
TiJIO IPOTPaMHM PEaNi3yeThCs LUKIIOM, 3aBISKHU sikoMy cioBo «KOIIIS» no3unionyeTbes mo oci opAnHAT.

Ha puc. 2 mokazaHo BUITISA 3aXUIIEHOTO JOKYMEHTA, a Ha PHC. 3 — HOro cKaHOBaHy Komito. HaBiTh
Bi3yaJIbHO NIOMITHA BTpaTa SIKOCTI Ta YiTKOCTi 300pakenHsa. Ha puc. 4 HaBeneHo 30iiblieHe 300pakeHHS
nitrepu “K”, a Ha puc. 5 — #ioro ckanoBany komito. [Tix yac Bi3yanbHOro Meperiisily Ha KOMil JITepu He
BUJIHO, OCKIJIBKM Ha yChOMY TOJNI TporisgacTscs ciTka. Ha puc. 6 mokazaHo 30inbiieHuil ¢parmeHt
YTBOPEHHS JIITEPH HA OCHOBI MMOJILTY TOBIIUHH JIiHii.

BuchHoeku

[IpoaHanizoBaHO METOJIM 3aXUCTY JOKYMEHTIB Ha eTami J0ApYKapChKol MmiaroToBku. [lokas3aHo, 1o
OIHHM 13 HaHOiMbII MEPCHEKTUBHUX Ta €(EeKTUBHUX € MeToA Mikporpadiku. PosrmsHyTo pi3Hi cnocobu
peanizanii Mikporpadiku. HaBeneHo npuknazn 3akopaoHHOI po3poOku Mikporpadiku, 0CHOBaHOI Ha 3MiHi
TOBIIMHM JIiHii. 3aIpONOHOBAHO METOJ 3aXHCTy AOKYMEHTa, IO 0a3yeTbcs Ha MOOYIOBI PO3IICIUICHHS
MiHi#, sKi BiAmoBimaroTh Tpadikam mepiogmuHux Ateb-¢yHkuiii. PozpobiieHo BiANoOBifHE mporpamue
3a0e3reueHHs] 3 BHKOpPHCTaHHsAM MoBH POst Script, mio 3a0esneuye BHCOKY SKICTh THPaXOBAHOTO
3axXHIIEHOr0 JoKyMeHTa. PoOoTy mporpamu mpointocTpoBaHO npukiagamu. IIopiBHSHHS CKaHOBaHOTO Ta
OPHUTiHAIBFHOTO JOKYMEHTa MiATBEPIKY€E e(heKTUBHICTH TAKOTO CIIOco0y, M0 MOKa3aHO Ha pUCyHKax. Llei
croci0 3aXxuCTy MOKHA BUKOPHUCTATH AJIS 3aXUCTy LIHHUX MAaNepiB Ha CTafil JOApyKapChbKOi MiATOTOBKH.
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