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Cmamms npucesiueHa Memody no6ydosu mampuyHux pewimok KapdaHo 013 cmucHeHHsi ma npuxosaHoi
nepedaui danux. Pospo6aeHuli Memod 2pyHMyemuvcsi HA KOMNJAEKCHOMY SUKOPUCMAHHI ICHyrouux nidxodie ma memoduk
3axucmy iHgpopmayii. 3okpema, Ha KaacuvyHOMYy wugdpi mapuipymHoi nepecmaHogku — wugpysasvbHoi pewimku KapdaHo.
Hugpysanvra pewimka Kapdaro nobydosara Ha 0CHOBI YacmomHo20 aHai3y AH2/10M0O8HO20 MeKCMy ma 3acmocy8aHHs
onepayili mMampuyHo2o KpumozpagiyHozo nepemeopeHHs. B nodasvbwiomy 3anponoHosaHuili memod 003804UMb
no6ydysamu Hosi aszopummu wug@pysaHHs iHPopmayii 3a aHasoziero wugdpysanvHoi pewimku. Takosx, cmeopeHi
aszopummivHi Modesi € 6azucom 015 no6ydosu Memody CMUCHEHHS ma Npuxos8aHoi nepedayi daHux.

Kamwuosi caosa: wvacmomuuli aHaniz mekcmis, Hadauwkogicms, K0JYy8aHHS, WuU@PpysanbHa pewimkd, CIuCHEeHHs
iHgpopmayii, npuxoeara nepedaua daHux.
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METHOD OF CONSTRUCTION MATRIX CARDANO'S GRIDS FOR COMPRESSION OF INFORMATION

Due to the rapid development of computer technology and the information field, issues related to information security are
becoming increasingly important. Knowledge of information security tools is required for the effective organization of the process of
transmission and storage of classified information. The main means of information protection such as encryption, compression and covert
transmission of information are present in the article . Information security techniques, including cryptographic data protection systems,
play an important role in today's information-filled world. The means of cryptographic data protection, in particular encryption using the
Cardano's encryption grid are list and analyze in the article. Existing mechanisms for reliable storage and transmission of information today
do not provide adequate protection. The problem of lack of effective means of information protection is explained by rapid and systematic
changes in information technology.

The article is devoted to the method of constructing Cardano matrix gratings for compression and hidden data transmission. The
developed method is based on the integrated use of existing approaches and methods of information protection. In particular, on the classic
cipher of the route permutation - Cardano's encryption grid. Cardano matrix lattice is based on frequency analysis of English text. The
algorithm of frequency analysis of the text and its results are presented in the article. As a result of performing operations of matrix
cryptographic transformation of numbers - the rules of distribution of symbols on a lattice are received.

In the future, the proposed method will build new algorithms for encrypting information by analogy with the encryption lattice.
Also, the created algorithmic models are the basis for building a method of compression and covert data transmission. The methods of
information protection considered in the article - encryption, compression and covert transmission, allow us to draw the general conclusion
that only their integrated use will ensure an adequate level of protection.

Keywords: texts frequency analysis, redundancy, encoding, grille cipher, information compression, hidden data transmission.

IMocTaHoBKa nMpodsieMHu y 3araIbHOMY BUIJISAL
Ta i 3B’A30K i3 BasKIHBUMH HAYKOBUMH YH MPAKTHYHUMH 3aBAAHHAMHU

CrpiMkuii po3BUTOK iH(GOPMAIIHHIX TEXHOJIOTIH HEMUHYYE MPU3BOIMUTH 10 HEOOXiHOCTI 3a0e3NeueHHs
KOoH(]IIeHIifHOCTI 1 idicHOCTI iHpopMarii. TexHomorii BipTyaibHO iHPPACTPYKTYpH IHTEHCUBHO BIIPOBAKYIOTHCS
B cydacHe xuTTs. Excrinyarariiis inpopmaniiinux cucteM (IC) B KOHTEKCTI OOpOOKH TaHUX CTA€ 3BHYHUM SIBHILEM,
3py4yHuM Ta edextuBHUM. KomrekcHe 3a0e3neuenHs iHdopMalliiiHoi Oe3neku mpeacrabisie co0ow Oe3nepepBHUI
poliec, SIKMi MocTiiHO BuMarae Moaudikariii i, sk pedynbrat, ycknaauenss IC. Iudpacrpykrypa IC nepenbayae
BIIPOBA/DKEHHS ~ TEXHIYHMX UM MPOTPAMHHAX KOMIIOHEHTIB, HASBHICTh SAKHX MPHU3BOIUTH A0 30iIbIICHHS
MO>XKJIMBOCTEH HECAHKI[IOHOBAHOTO TOCTYITY /10 00poOItoBaHOi iH(popMaItii.

[lix iHdopmamiiiHOIO OE3MEeKO0 PO3YMIIOTh Mii, CHpsSMOBaHI Ha 3amoOOIraHHS BiJ HECAHKI[IOHOBAaHOTO
JIOCTYITY, YMUCHOTO BUAAICHHS, MOAU(IKaIlii, Teperisay, peiaryBaHHs Ta IHIIKUX [iii 0co0aMu, sKi He MAlOTh Ha 1e
mpaB. 3araJbHOBH3HAHUMH 3aXOJaMH MIOAO0 (OPMYBaHHS PEKUMY iH(popMariifHoi Oe3nekd y KOMITIOTEpPHUX Ta
TEJNEKOMYHIKAI[IHUX crcTeMax € MeToau kpunrorpadii. Jlo meroniB kpunrorpadiuHOro nepeTBOpeHHs iHpopMmarii
BiJTHOCSITh: IIK(PYBaHHS, KOJYBaHHSI, CTeraHOrpadito Ta CTUCHEHHSL.

OmarM 3 e(exTHBHUX cnocoOiB BHUpIMIEHHS NpoOieMu 3axucTy iHpopmanii € mmdpyBaHHsA. Bci
KpunTorpadivHi anropuTMu OYyIyIOTBCS Ha OCHOBI BHKOPHCTAHHS, TaK 3BAHUX, KPUOTOrpadiuHUX MPUMITHBIB —
MIPOCTHX Omeparlii, KoMOiHaIis IKUX TO3BOJISIE OTPHMATH anropuT™ mmdpyBanHs manux. IIpote, dacTto moTpiOHO
He Jmire 3ammudpyBaTi AaHi, aje i 3poOuTH ix 30epiraHHs Ta mepemady OibIN epeKTHBHOIO. B 3B’S3Ky 3 muM,
pa3oM 3 mMHQpPyBaHHAM JOPESYHUM € BUKOPUCTAHHS METO/IiB CTHCHEHHS Ta MMPUXOBAHOI repenadi JannX. CTHCHEHHS
— TMpOIeC YCYHEHHS HAUMIIKOBOCTI iH(popMmarrii. CTHCHEHHS JaHWX O METOIIB KpUOTOTpadidHOTO EPETBOPECHHS
iHdopmarii BiTHOCHTHCS YMOBHO 1 3aCTOCOBYETHCS IS 3MCHIICHHS 00’eMy iHQOpMAIii pi3HUMH cIlocodamu,
HaINpUKIIaJ, Ha OCHOBI BUKOPHCTAHHS TIPABUJI CKOPOYCHB, 3aMiHH Ta IHIINX.
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AHaui3 gociaKeHb Ta myoaikanii

B psni BumankiB npu oprasizamnii 30epekeHHs 1 rmepenadi JaHuX JOBOJUTHCS MaTH CIIPaBy 3 TEKCTOBOIO
iHpopMamiero. Sk TpUKIan, MOXYTh CIY)KUTH Pi3HOMaHITHI TIOLIyKOBI CHCTEMH, CHCTEMH 30epeeHHS
CIIeIiali30BaHOl TEKCTOBOI iH(opMarii Ta iHmI iH(opMmamiiHi cucTeMu. B Takux BHUMaAKax IS IiJBHUINCHHS
e(eKTUBHOCTI 30epiraHHs Ta Tepefadi BEIMKUX 00’eMiB  TEeKCTOBOI iH(poOpMAallii KOMIT IOTEPHHUMHU MepexaMu
BHUKOPHCTOBYIOTH i CTHCHEHHS, METOJM NMPHUXOBAaHOI mepenadi Ta mMQpyBaHHA. barato myOmikamiil mpucBsdeHi
po3pobui meroniB ctucHeHHs [1-3] Ta mmdpyBanHa TekcToBOi iHQopMmaii [4-8]. OcoOiMBOI yBaru 3aciyroBye
pobota [9], B sKili 3aMpONOHOBaHA MOJENh KPUNTOrpadiyHOTO CTHCHEHHS NaHuX. OCOOMHBICTIO aJIFOPUTMY, IO
TIpeJCTaBIeHNI B JaHiil poOOTI € Te, MO BiH MOENHYE aNrOPUTM CTUCHEHHs Ta mmpysBaHHS. B 3B’s3Ky 3 1M
aKTyaJIbHOIO 33Ja4er0 € po3poOKa HOBUX €()EeKTHBHUX METO/IB CTUCHEHHS, MM(pyBaHHs Ta IPUXOBAHOI Nepeaadi,
SIK1 JTO3BOJIATH 3a0€3MeUnTH IITICHICTE iH(OpMAIIii pu ii mepeaayi Ta 30epiraHHi.

@DopMyIIOBAHHA 1ijeH cTaTTi
MeTta pobotu mojsrae y po3poOii Meromy (GopMyBaHHS MATpUYHUX pelniTok KapaaHo mis moOymnoBu
HOBHX METOJIIB KpUITOrpadhivHOro CTHCHEHHS Ta IPUXOBAHOI Mepeaadi iHpopMallii BIAKPUTIMU KaHaJIaMH 3B SI3KY.

Bukuiag ocHoBHOT0 MaTepiany
MaTpuuHuX  pemnitok  KapaaHo — mepembadvae
yacToTHOro aHaiizy Ttekcry [10]. Ausroputm

Jnst moOyJoBM HOBUX METOJIB KPHIITOrpadiyHOr0 CTHCHEHHsS Ta NPUXOBaHOI mepenadi iHpopmariii
HEOOXiIHO PO3pPOOUTH MPOTOTUII MAaTPUYHOI PEIITKM Ha OCHOBI KiacuuHol pemniTku Kappano. dopmyBanHs
BHUKOPHCTaHHS orepartin MaTpUYHOTO
KpUNTOrpadiuHOro NEpEeTBOPEHHS! Ta BUKOHAHHS
¢dbopMmyBaHHsT ~MaTpuuHMX pemntok  Kappano / text, matrix F /

NOKa3aHUi Ha pHc. 1 1 OMHCYeThCS HACTYIMHOIO sy fih
MOCTTITIOBHICTIO KPOKIB: J' AR LS o P

. . frequencies of the occurrence

1) BUKOHATU YaCTOTHHMH aHali3 TEKCTY — text frequency of the symbol in the grille
OOYHCIIMTH YaCTOTY BXO/UKCHHS KOXHOI OYyKBH analysis k=k 256
andasity;

2) 3amatu MATPUIIO T2 BUKOHATH FATIX Cry pIGGFaphic ¢
MaTpu4He KpunrorpadiuHe mepeTBOPEHHS YHCel 3 transformation distribution of
Aianasony 0...255; . (0...255) characters in the grille

3) BUBHAYUTH YaCTOTY BXOKCHHS KOXKHOT

OyKBH B PELIITKY;

4) po3ctaBuTH OYKBH B PEIIITKY.

Ha puc. 1 mokasaHa cxema alnropurmy
¢dbopmyBaHHs MaTpuuHOI peitku KapaaHo.

[To6ynoBa Matpuunux pemntok Kapmano
0a3yeThCsl Ha YAaCTOTHOMY aHalli3i TEKCTy Ta OIepalisx MAaTpUYHOro KpuntorpadidHoro mneperBopeHHs. [lis
moOy/JI0BH CTaTUCTHUHOI pelniTku Kapnano 0yno B3STO aHTTIOMOBHHIA TEKCT (pHC.2).

Puc. 1. Cxema anropurmy GopMyBaHHS pelliTKH

| lawe you, nothing else to say

| hawva, but alse know you may
Surround me with your disdain.
But condoling my pitty way

You won't abandon me alona.

A first | wanted kesp my senses,

If | had any expaciancies

To see you saldom, once a week

In our lands, o give you a quick,

Fond eye, to hear your voice and then,
Then think about "Where?", “When?”
My dear, we will mest again.

But peopde eay that you're reserved

In our softude you're bored,

And we're not brillianthy bright

But you are welcome days and nights.
‘Why hawe you visited that nook?

It was encugh to have a look

At you to feal my poor heart

In kzwe, if we had stood apart

“fou wouldn't hear what's right, what's wrong,

ALC. Mywsan "Mecewo TaTeARsl OHermaHy"

My feelings would have come to end
And,I'd have meat my future friend,
‘Who, maybe, | wont ever stand,
But I'd be able to bacoma

A fasthful wife and a kind mum.
Anothar man? Oh no, [0 never,

I'll never keve anather one!

It was determined in heaven,

And if you call me, | will come

To you. For me you're only ong,
‘Who I've been waiting all my life.

| know exactly you're my Sun,
‘Which saveas me from all the sfrikes.
| saw you even in my dreams,
You won my heart without seeing
Your queer stare took my being,
*Your voice in soul was like scream
That time -No, | was not asleep!
I've noticed you'ne to i conceming
| wae astonished, was | burning,
How | was dreaming of friendship!

I've heard you, dear, did you sea?
How calm it was to speak to me,
‘When | was halping poor men

Or praying, ware you near then
To make my soul pest to be

In peace, this moment, pracious sight,

You was the only man who might
Appear in the Bmpid night

Bafore my hoping face inclning.
‘Were nat that you who shed in boving
Timbre hopeful light?

Can you pretend fo save from evil
My innocence or you are davil?
My world was desply got upset,
But maybe it is self-deception

Of soul lulled with loving thread?
And there won't be any action_..
But | dacided — | am yours

‘With tears asking for protection
Without you arcund the earth
There's only lonely direction.

Mo ane of people rownd mine
Can matter cut what possesses
My pour flagging crazy mind
Toesing in agony of death.

| wait for you and cur date
‘Which® be conchusive for my fate.

It's aver | became so pals,

| falter with & scaring heart
Bast till your honor is my bad

| put my faith in your conduct.

Puc. 2. TekcT B3 THIi 32 OCHOBY PelliTKH

Han Texctom 3 puc. 2 HE0OXiTHO BUKOHATH HOTO YacTOTHHMHN aHAJi3 3a alrOPUTMOM, SIKMH MOKa3aHWH Ha
puc. 3. YacTOTHMIA aHAJI3 TEKCTY PO3PAaXOBYE YACTOTY MOSIBU KOXXHOTO CUMBOIY B TekcTi [11-12].
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# /

Text

¥

num =0
characters =[]

num += 1

text [i]
is present in characters

characters push text [i]

text

¥

const =0

¥

pas = get char
pasition in text

[

v

const += 1
pos = get next

position of char

percent = countitext length

]

return

character
percent

Puc. 3. CxemMa airOPUTMY YACTOTHOTO AHAJI3Y TEKCTY

Ha puc. 4. Iloka3aHi pe3ysibTaTH YaCTOTHOTO aHAi3y TEKCTYy, a TAKOX CTaTHCTHYHI JaHI 4acTOT JHTep

aHIIIICHLKOI MOBH.

text frequency analysis

B text W statistics

10

Puc. 4. Pe3y1bTaT 4aCTOTHOTO aHAJII3Yy AHIJIOMOBHOTO TEKCTY Yy BiIcoTKax

HacTymHUM KpOKOM aJITOPUTMY € BH3HAYEHHS YaCTOTH BXOJDKEHHS KOJKHOI JITEpH aHTJIIHCHKOTO angaBiTy
B pemritky. BpaxoByrouu, mo pemritka Mae 256 KOMipOK, TO YacTOTY BXOJKCHHSI KOXHOI JIITEPH OOYHCITIOEMO
amount=percent*256, me percent — pe3ylbTaT YaCTOTHOTO aHANi3y JiTepu y Bimcorkax (puc.3). Otpumani
pe3ynpTaTi 00YMCIeHb IOKa3aHi Ha puc. 5. Ha prc. 5 moka3aHa 4acToTa BXOMKEHHS KOXKHOI JIITEpH B PENIITKY i

Jiama3oH, SKUA 3aiiMae KoXKHa JIiTepa.

a=18,[0-17] | g=5,[71-78] |1=11,[111-121] | q=1,[177] | v=4, [232-235]
b=4,[18-21] | h=11,[76-86] |m=8,[122-129] | r= 13, [178-190] | w = B, [236-243]
©=6,[22:27] | i=20[87-107] |n=19,[130-148] [s=11,[181-201] | x=1[244]
d =9, [28-36] j=1,[108] |o=24,[149-172] | t= 19, [202-220] ;y=1{}. [245-254]
e=30,[37-66] | k=2,[100-110] | p=4[173-176] |u=11,[221-231]| z=1,([255]
f=4, [67-70]

Puc. 5. Pe3y1bTaTi BUBHAYEHHS YACTOTH BXO/I’KEHHSI KOKHOI JIiTEPH B PelIiTKY
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Sk 3a3Havanocs BuIIE, Ui (QOPMYBAaHHS MATPUYHOI PEIITKH, KpiM YacTOTHOTO aHalli3y TEKCTY,
BHUKOPHCTOBYIOTHCS OIEpalii MaTpUYHOro KpUNTOTpadiqHOro MepeTBOpeHHs. MaTpuyHi arOpuTMH MPUAATHI IS
00epHEHNX MIEPETBOPEHB, SIKIIO ITPU [IbOMY BUKOHYIOTHCS TaKi YMOBH:

1) BiCYTHI HyJbOBI PSIIKH i CTOBIIII B MaTpHIL;

2) moiaBaHHS PSAZKIB 1 CTOBIIIIB MaTPHIli HE IOPIBHIOBATHME HYJIIO.

Buxoasun 3 nporo Mo)xHa TOBOPHTH, IO IPH JI0JaBaHHI PS/IKIB 1 CTOBIIIIB MaTpHIli, MaTpuLs Oyzae He
BupokeHoto [13]. BizbMeMo 11e 3 OCHOBY.

B 3aranpHOMy BUIIIAII omeparii KpunTorpadidHoro nepeTBOpeHHs, Mo0y10BaHl Ha OCHOBI J0/IaBaHHS 3a
MOJIyJIEM JIBA, OITUCYIOTHCS Takoto moaeiwto (1) [13-14]:

ax, Da,x, ®..®Pa,x, @b

. |layx, Payx,d...Da,x ®b,

F =
a,x, ®a,x,®..®Da, x Db,

, — OTIEPaHIM-pO3psiIK BimoBiHo; @ — onepartis «cyma 3a mod 2» [16].

e a; €[0,1]; b, €[0,1]; x,...x
Hdns Toro, moO BKa3zaTW, SK po3TallyBaTH OYKBH B KOMIPKM pENITKM BHKOHAEMO MAaTpHYHI
kpunrorpadiuni neperBopeHHss umcen Bix 0 ngo 255. Hexail omepariss MaTpU4HOTO KpUNTOrpadivHOro

NEPETBOPCHHS 3alaHa MATPUILICHO!

1!
S = = 0o o = O
S = = = = =
—_ o = O O = O
—_ 0 O O = = =
o~ o o = = ~
- o o = o o o
_—_ —_ 0 O = O
c o o = =~ o

000O0O0T1O0O0OO

JUISl 3HAXOJDKEHHS! Pe3yJIbTaTy IIepeTBOPEHHS HEOOXIJHO MiICTABUTH 3HAYSHHS BIANOBIIHUX iHQOpMaLiiHUX OITiB B
CHCTEMY

X, ®x, ®x; =y,
XPx,Px,Px,Px;Dx, Dx; =y,
X, ®x, ®x; Dx, =y,

F= X, ®x Oxg =y, s
XPx,®x, @x, =y,
X ®x,®x, ®x, =y,
O, Ox, Dx, =y,
Xs = Vg
ne X 5.v0y Xg— BUXITHUH OaAHT, V) ,..., Vg — 0aliT, oTpuManuil B pe3ynbTaTi MATPUYHOTO IEPETBOPEHHS.

Js oGunciieHHs 3Ha4eHb MATPHYHUX KPUTITOTpadiYHUX TIEPETBOPEHD YUCEN i3 3aaHOTO Jiana3oHy Oyio
po3pobIeHo MporpaMHe 3a0e3MeUeHHs], pe3yJIbTaTH SKOTO MTOKa3aHi Ha puc. 6.

Jns moOymoBn MaTpuuHHX pemitok KapnaHo ckopucraeMoch IaHUMH OTPHMAHMMH B Pe3yJbTaTi
YaCTOTHOTO aHAJI3y TEKCTy Ta pe3ylbTaTOM BHKOHAHHS MATPUYHOTO KPUITOTPadidHOTO IMEPETBOPEHHS YHCEN. 3
pHUC. 5 BioMa KiNBKICTh KOXHOI JITEPH, sIKa Ma€ BXOAUTH B pemriTKy. [lami HeoOXimHO 3amoBHUTH 256 KOMIpOK
pemritkn mitepamu. Homepu koMipok B siki Oyne po3MillyBaTHCh Ta UM iHIIA JIiTepa Bi3bMEMO 3 Pe3yJbTaTiB,
IpeacTaBleHnX Ha puc. 6. Hampukiaz, 3 puc. 5 Bigomo, 1o mitepa «a» 3aiimae miamazod [0—17]. 3 puc. 6 moTpibHO
B3SITH PE3YJIBTATH MATPUYHOTO KPHITOTpadivyHOro MEpeTBOPEHHS urcel Iporo miana3zony [0—17]. BimmosimHo,
pe3yIbTaTH BKaXYTh Ha KOMIPKH, B SKHX OyJe 3allicaHa JiTepa «a». AHAJIOTIYHAM YHHOM HEOOXiJTHO 3aIlOBHUTH
BCi KOMIPKH PEIIITKH JiTepaMu B Til KITbKOCTI B SIKiif 3aHAYeHO Ha pHC. 6.

BicHuk XMeabHUYbK020 HayioHa1bHOo20 yHisepcumemy, Nel, 2022 (305) 87



Technical sciences ISSN 2307-5732

0=>0 1==112 2=>78 3=>62 4=>18 5=>98 6=>92 T=>44 8=>229 9=> 149 10=>171
11 =>219 12=>247 13=>135 14 => 185 15 => 201 16 => 226 17 => 146 18=>172 19 =>220 20 => 240 21=>128
22=>190 23=>206 24=>7 25=>119 26=>73 27=>57 28=>21 29=>101 30=>91 31=>43 32=>74
33=>58 =>4 35=>116 36=>88 37=>40 3/ =>22 39=>102 40=>175 41=>223 42=>215 43=>145
44 => 189 45 => 205 46 =>243 47 => 131 48 => 168 49 =>216 50 => 230 51=>150 52=>186 53 =>202 54=>244
55=>132 56 =>71 57=>61 B=>3 59=>115 60 =>95 61 =>47 62=>17 63=>97 64 =>252 65 => 140

66=> 178 67=>194  68=>1238 69 => 158 70 => 160 71 =>208 T2=>25 T3=>105 T4=>87 75=>39 T6=>11

T7=>123 78 => 69 79=>53 80 =>30 81 =>110 82=>80 B3 =>32 84=>12 85=>124 86 => 66 87=>50

88 =>251 B9 => 139 90 => 181 91 =>197 92 =>1233 93 => 153 94 => 167 95 =>215 96 => 182 97 => 198 98 => 248
99 => 136 100=>164 101=>212 102=>234 103=>154 104=>83 105 =>35 106 =>29 107 =>109 108 =>65 109 => 49
110=>15 111 =>127 112=>84 113 =>36 114 => 26 115 == 106 116=>70 117 =>54 118=>8 119=>120 120=>177
121=>193 122=>255 123=>143 124=>163 125 =>1211 126 => 237 127=>157 128=>76 129 => 60 130 =>2 131=>114
132=>94 133=>46 134 => 16 135=>96 136=>169 137=>217 138=>231 139=>151 140=>187 141=>203 142=>245
143 =>133  144=>174 145=>222 146=>224 147=>144 148=>188 149=>204 150=>242 151=>130 152=>75 153 =>59

154 =>5 155=>117 156 =>89 157 =>41 158 =>23 159 => 103 160 =>6 161 =>118 162=>72 163 => 56 164 =>20
165 =>100  166=>90 167 => 42 168=>227 169=>147 170=>173 171=>221 172=>241 173=>129 174=>191 175=>207
176=>228 177=>148 178=>170 179=>218 180=>246 181=>134 182=>184 183=>200 184=>1 185=>113 186=>79

187 =>63 188 => 19 189 =>99 190 =>93 191 =>45 192=>176 193=>192 194=>254 195=>142 196=>162 197=>210
198 =>236 199=>156 200=>85 201 =>37 202=>27 203=>107 204=>71 205=>55 206=>9 207=>121 208=>82
209 => 34 210=>28  211=>108 212=>64 213==48 214=>14 215=>126 216=>183 217=>199 218=>249 219=>137
220=>165 221=>213 222=>235 223=>155 224=>250 225=>138 226=>180 227=>196 228=>232 229=>152 230=>166
231=>214 232=>31 233=>111  234=>81 235=>33 236=>13 237=>125 238=>67 239=>51 240=>24 241 =>104
242=>86 243=>38 244=>10 245=>122 246=>68 247 =>52 248=>253 249=>141 250=>179 251=>195 252=>239
253 =>159 254=>161 255=>209

Puc. 6. Pesy1ibTaT MATPHYHOr0 KPUNTOrpadiuHOro nepeTBOpeHHs Yuce.

B pesynbrari OTpUMaHO MaTpU4HY peuIiTKy (pHc.7), ska CIYXHUThb OCHOBOIO JUISl MOJAAIBIIOT PO3POOKH
MeToAiB mHQpyBaHHS, CTUCHEHHS Ta NPHUXOBaHOI mepenayi gaHux. [laHwil migxig 1o QopMmyBaHHS pPeLIiTKA
JI03BOJISIE OTPUMYBATH Pi3HI BapiaHTH PELIiTOK IUIIXOM 3MIiHM BXiJHMX JaHUX. 30KpeMa, SKIIO B3STH IHIINI TEKCT
JUIS. YaCTOTHOTO aHallizy — Oyze iHIIMKA pe3ysibTaT YacTOTH BXOJDKEHHS KOXKHOI JITEpH B peuntky. Takox 3miHa
MaTpuli Ui BUKOHAHHS Ollepalidi MaTpHYHOro KpunTorpadivHOro mepeTBOpeHHs cHOpMye iHAKII TpaBHia
PO3IIOJILT YCUMBOJIIB ITO KOMipKaX PEIITKH.

2 3 4 5 & 7 1 o 1af 1] 12| 13 14] 18|
e | d o | o | o 1 t | x| n|n | w |t k |
[ 13 20 21 22| 23 24 [ 2= 26 a7 = e £ 31
0 d 8 o ‘ W 9 1 8 1 i h | v |
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Puc. 7. MaTpuyHa pemitka

BucHOBKY 3 AaHOTO JOCJTiZKeHHS i MePCNeKTHBY MOJATBIINX PO3BiIOK Y JaHOMY HanpsMi

Metoau 3axucTy iHpOpMaIii, 30KpeMa CHCTEMH KPUITOTPpadigHOTO 3aXUCTy JaHUX, BiHIrPalOTh BaXKIUBY
pOJB Y CYy4acHOMY, HAIIOBHEHOMY 1H(OPMAITIEIO CBiTi. YSBICHHA PO 3aCO0M 3aXHCTy MOTPIOHI I HOPMAIBHOTO
(¢yHKIIOHYBaHHS Tiepenadi Ta 30epiraHHs cekpeTHoi iHdopmarii. TakuM YHHOM, CIiA 3a3HAYUTH, IO iCHYIOUI
MeXaHI3MHU HaJiiHOTO 30epiraHHs Ta mepenadi iHpopmalii chboroHi He 3a0e3MeuyoTh HaJ)KHOTO 3axucTy. [1pore,
mpobiiemMa BiICYTHOCTI e€(eKTHBHHX 3ac0o0iB 3axuWcTy iH(OpMAIli MOSICHIOETHCS MBHIKAMH 1 CHCTEMATHYHUMHU
3MiHaMH iH(GOPMAaLIHHIX TEXHOJOTIH. PO3TIAHYTI B CTAaTTI METOIM 3aXUCTy iHPOpMAIIil — mIppyBaHHS, CTHCHEHHS
Ta IPUXOBaHA Iepenada, JO3BOJSIOTH 3POOMTH 3aralbHMH BHCHOBOK NP0 Te, IO JIMIIE KOMIUIEKCHE IX
BUKOPHUCTaHHS JO03BOJINTH 3a0€3MEUNTH HalC)KHUI piBEHBb 3aXucTy. ToMmy, B CTaTTi OyJo 3ampOIOHOBAHO METOJ
(hopMyBaHHSI MATPUYHOI PEIITKH, sIKA CIy>KHTh 0a3MCcOM ISl pO3pOOKH HOBHUX METOJIB MM(PYyBaHHS, CTHCHEHHS
Ta MPUXOBaHOI Iepeaadi iHopmarii.
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