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3anponoHoBaHo ANropuT™M MUGpyBaHHA-AeIUPPYBAHHA 300pa’keHb 3 BUKOPUCTAHHAM
ejeMeHTiB aaroputMmy RSA sk Haii6iibm kpuntorpadiyHo criiikoro 10 HeCAaHKIIOHOBAHOTO
AemIn(pyBaHHH, CTOCOBHO 300paxeHb 3i CTPOro YiTkMMH KOHTYpamMu. EjleMeHTH aaroputmy
RSA npomnoHyerbcsi BUKOPHCTOBYBATH SIK Koe(illiecHTH [esiKoro JiHiliHO-KBaJpaTHYHOIO
agiHHOro meperBopeHHsi. 3aNPONOHOBAHUI AJTOPUTM Ma€ BUIY KpunrTorpadiuny crilikictb
NOpPiBHAHO 3 aaropuTMomM RSA.

KawouoBi cioBa: mmppyBanus, gemiupyBaHHsA, 300paieHHs, KOHTYp, KpPHUITO-
rpagiyna cTiiikicTh.

Suggested algorithm encryption-decryption images with using elements RSA algorithm,
as most cryptographically stability to unauthorized decryption, concerning images with clear
contours strictly. Elements of the RSA algorithm is proposed to use as the coefficients of a
linear-quadratic affine transformation. The proposed algorithm has a higher stability
cryptography compared with the RSA algorithm

Key words. encryption, decryption, image, contour, cryptogr aphic stability.

Beryn

BakIMBOI0O XapaKTePHCTUKOIO 300paXKeHHs € HasIBHICTh B 300pa)KeHHI KOHTYPIB. 3aja4a BUILICHHS
KOHTYpa BHMara€ BHKOPHCTaHHsS OIepallii Haja CYCIAHIMHU eIeMEHTaMH, sKI € YyTJIMBUMHU JIO 3MiH 1
MPHUTramaTh 001acTi MOCTIHHUX PIBHIB SICKPAaBOCTi, TOOTO, KOHTYpH — IIe Ti oONacTi, ¢ BUHUKAIOThH
3MiHH, CTAIOYM CBITJIMMH, TOJ SIK 1HIII YaCTHHH 300paKCHHS 3UTUIIAIOTHCS TEMHUMH [2].

BigHocHO 300paskeHHsI ICHYIOTH TII€BHI mpoOiiemMH Horo mmdpyBaHHS, a camMe 4YacTKOBO
30epiraloThCst KOHTYPH Ha Pi3KO QUIyKTyaliiHuX 300pakeHHsX [3, 4].

MaremMaTH4YHO ifeaNbHUN KOHTYp — 1€ PO3PHB MPOCTOPOBOI (PYHKIIIT piBHIB SCKPABOCTI B ILTOUIHHI
300pakeHHs. ToMy BHIUIEHHsI KOHTYpa O3Hayae IMOUIYK HANPI3KIMMX 3MiH, TOOTO MakCHMYMIB MOMIYJIS
BekTopa rpajgienta [2]. Lle € omHiero 3 MpHYMH, Yepe3 MO0 KOHTYPH 3alUIIAIOThCS B 300pakeHHI MpH
mmdpyBanni B cucreMi RSA, ockinbkn mmdpyBaHHS TYT IPYHTYETBCS Ha IMiJHECEHHI JIO CTereHs 3a
MOJIyJIEM JESKOI0 HaTypaJIbHOro 4ucia. IIpu 1boMy Ha KOHTYpi 1 Ha CyCIOHIX 10 KOHTypa MiKceaax
MIJHECEHHS 10 CTEIEHs 3HAYCHHS SCKPaBOCTEH JIa€ 1e OUIbIINN PO3PUB.

Bynemo BBakaTu, 1110 300pakCHHIO BIIMOBIIa€ MaTPHUII KOJILOPIB
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PosrnsHemo adinHe NiHITHO-KBaApaTHYHE MEPETBOPEHHs, a¢ koedinientu A4, B, C, D — noBuibHI
IIKMCHI YKcIIa:

Ax+By=u
(1)

Cx*+ Dy2=v

IudpyBanns i remudpyBaHHs 32 OAHUM PSAAKOM MAaTPULi 300pasKeHHs

Hexaii P 1 @ — mnapa nosinbrux npoctux uncern. BuGepemo uncia
N=FQ oWN)=(FP-1)@Q-1), 2
e,d, =1 (mﬂd (p(_N]), 3)
e,d, =1 (mﬂd -;p(f'l)), 4)
exdz = 1 (mod @(IV)). (5)

udpysanHs BiIOYBAETHCS 3 BUKOPHCTAHHAM €JIEMEHTIB OIHOTO PSJIKA 32 TAKOI0 CXEMOIO:
3 KOJKHOTO psiJiKa MaTpHili 300paxeHHss C BHOUPAIOTHCS J1BA IMOCIIJOBHI 3HAYEHHS 1HTEHCHUBHOCTI
KOITbOpY (KOXKHE 3HAYEHsI BHOMPAETHCS OIMH pa3) 1 OOYHMCIIOIOTHCS HACTYITHI TP BETUYHHA

I — P (mod N), J— Q% (mod N), K =(P+Q) (mod N), 6)

neuncna €q,8;,€3, dq,d:,d5 orpumyroTees 3 criiBBimHOmEHs (3)—(5) BinmoBinHo.

V (1) Bubupatorsest koedinietn 4 =1, B=C=J D=K 1 x = ¢,y = cijn, 1<i<n, 1< j< m.
Bemmunnan U + f(i) , v + g(i), (1, 17 orpumani 3 (1)) 3amucyroThesi SIK JBa IOCHTIZOBHI B DSAKY
3Ha4YCHHS 3aUPPOBAHOr0 300paKEHHS, KOKHE 3HAUCHHS B OIUH PSJIOK.

HemmdpyBaHHs TPOBOAMUTHCS 3a HACTYNHUMH QopmymnaMmu (mmicist posB’sizaHHs cuctemu (1)
BIZTHOCHO X 1)

R JBE = duy

A

~_ u—By
X = 2 '
e
a=CB*+ A?D,
S =2CBu,
vy = Cu?— A%v.
PesynbTaTu pu I=-1C=8=],0=K,F=23Q=13,f(i) = Pi?_.
g (i) — Qi? nasezeni na puc. 1-3.

IIudpyBanns i remudpyBaHHs 3a IBOMA PAIKAMH MATPHUILi 300pasKeHHsI
B kokHHMX IBOX psakax MaTpuili 300pakeHHs C BHOMpPArOTh BiANOBIIHI 3HAYCHHS IHTEHCHBHOCTI
KOJIbOPY 3 KOKHOTO psijika X 1 Y. Psaku BuOMparoThes 1mociigoBHO. KoxHUI psaok BHOUPAETHCS TUTBKU
OJTUH pa3.
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Puc. 1. Ilouamxose 3006padicenns

Puc. 2. 3awmugposane 300padicenns
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Puc. 3. [lewmughposane 300padicenns

[udpyBaHHS TPOBOIUTHCS K 1 Y BUIAJAKY BUKOPUCTAHHS OJHOTO PSIKa MATPHIN 300paskeHHs
3a dopmynamu (1) — (6) 3 iHIKMMU QyHKIIAMHU 3ainymiieHHS. JlemmdpyBaHHS MPOBOIUTHCS 32 THMHU
camMumu (HOpPMYJTaMHu, 110 1 Y BUIAIKy BUKOPUCTAHHS OHOTO Psi/IKa:

_ﬁ?im v u— By

2a ! 4

}F

a=CB*+ A’D,B =2CBu,y = Cu? — A%v.
Pesymratunpu | = —1,C =B =],D =K,P = 23,0 = 13,f(i) = i3, g(i)=i3

HaBeIeHO Ha puc. 4—6.

Bucnorok
3 MOpiBHSIHHS pHC. 2 1 pHC. 5 BUIHO, M0 IHM(PYBaHHS MO OJAHOMY PSAKY MaTpHIll 300paKeHHS
BIIPI3HAEThCSA Bia mU(QPYBaHHS 3a TphboMa psakamu Iie€i matpuili. KoHTypu B 000X 3ammmdpoBaHHX
300pakeHHAX BiACYTHI. BidyanbHO Bci 3amm@poBaHi 300payKeHHS BIiAPI3HAIOTBCA MDK coOoro. llei
AJITOPUTM MOYKHA BUKOPHCTATH NMPH IepelaBaHHI TpadiuHuX 300pakeHb. 3arporoHOBaHI MOIUQIKaIlii
MOXKYTh OyTH BUKOPHCTaHI CTOCOBHO OYIb-IKOT'0 THITY 300paKeHb, ajic HAMOLIBIINX MepeBar I0CIraloTh y
BHITaJIKy BUKOPHCTAHHS 300paKeHb, SIKI JI03BOJISIOTh YITKO BUIUIATH KOHTYPH.
O6uaBa criocodu ImudppyBaHHA-IeU(PYBaHHS MOXKHA BUKOPHUCTATH 1 CTOCOBHO KOJIbOPOBUX
300pakeHb. OJHAK, HE3aJCKHO BiJl THUIY 300pa)KEHHS, MPOIOPIIHHO 1O PO3MIPHOCTI BXITHOT'O
300pakeHHS MOYKE 3POCTH PO3MIp IH(YPOBAHOTO 300payKEHHSI.
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Mathematical models are analyzed which describe active and reactive components
multielement two-ter minal admittance, which provides system " electr ode-al cohol solution.”

Key words. admittance, capacity double layer, dielectric conductivity, specific
conductance.

Introduction

Today, the need to control the quality of any products is known. The evaluation of quality of liquor
(vodka, whiskey, gin, etc.) and ethanol is especially important. This is due to the advent of mass
production of such low quality, which is dangerous for society, imitations of the products of large
manufacturers, unaccounted products beyond the production control and replacement products on
counterfeit analogue during transport from manufacturer to consumer. That is why speed control,
eliminating subjective errors of assessment of product quality, comparing the quality control results of
production by manufacturer with the results of monitoring by consumer provides its identification.

Control of electrophysical parametersfor the components immittance.

One method of such controlling is a method, which is based on measuring electrophysical
parameters, namely the dielectric permeability &, and conductivity o, of control object [1, 2]. Realized
measuring of these parameters can be simple technical means of a special purpose or using serial wide-
range meters of complex impedance parameters or conductivity (immitance) [3]. You must additionally
have a primary converter of dielectric permittivity and conductivity of control object in measurable
parameters applied device. Preferably these parameters are resistance R, and capacitance C, active G and
reactive B, which are components of complex resistance Z (impedance) or active G and reactive B, which
are components of complex conductivity Y (admittance). In this case permittivity and conductivity using
capacitive primary converter of plane parallel constructures is determined by known formulas:
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from which get:
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