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3amopi3pKuii HAlIOHATEHIH YHIBEPCUTET
KOJAYBAHHSA JAHUX B AJITOPUTMAX 3AIIEPEUYBAHOI'O HIN®PYBAHHS

Hane Oocniddicennsi nposedene asmopamu  Ons  nepesipku - 2inomesu U000
MOodHCIUB80CMI 30iNbUIEHHS WBUOKOCMI poOOmU aneopummis 3anepeuy8anHo2o wugdpyeanis,
Oe3 @HeceHHA 3MIH 0Oe3nocepeOHbO Y GUXIOHI aneopummu. Brazawe Oocnidocenns €
AKMYanbHUM, OCKIIbKU AI2OpUMMU 3anepedy8ano2o WugpysanHs maroms 0i€gi cxemu O
3axucmy iH¢hopmayii ma ii kopucmyesauie. OOHAK CMPYKMYPA BKAZAHUX AN2OPUMMIE CKIAOHA
ma 30cepeoddcend, wo O00CUMb CUTbHO BNIUBAE HA WBUOKICMb iX pobomu ma pooums
HEeMOMMCIUBUM NPAKMUYHE 3ACMOCY8AHHS AN2OPUMMIE 3aNnepedys8anoco Wu@py8ants OaHUx
0151 BupiulenHs 3a80anb i3 3axucmy iHopmayii. OCHOBHOW Memot0 OOCTIONHCEHHS € 0250
aneopummie KOOY8auus iHgopmayii, AKi 00360JA10Mb MAHINYIIOBAMU POIMIPOM OAHUX
wisixom 3minu ix ¢gopmu, ane we inghopmayitinoi ckiadosoi. Bukopucmarnus aneopummis
KOOYBAHHA 6 Meopii NOGUHHE CYMMEBO 3MEHWUMU pPO3MID OaHUX, AKI 00poOAAIOMbCA
aneopummamu  3anepedyearo2o wugpysannsa. Brazanuii nioxio nosumnen 3abesneyumu
nponopyitine 3POCMAHHA — WBUOKOOII aNeopummie 3anepedysanozo wugpysanus ma
cmeopumu ymoeu Oiisl iX NPAKMuyHOo20 BUKOPUCMAHHA 6 nodarvuiomy. B yii pooomi
BUKOHAHO 0271510 eqheKMUBHUX aN2OPUMI6 KOOYBAHHA OAHUX T IX 3aCMOCY8AHHS 8 NPOYeOYPax
00pooOKuU iHhopmayii aneopummis 3anepeuysanozo wugpysanns. 11io yac oocnioxcenv 6yno
posenanymo 08a anreopummu. Ilepwuii 3 Hux € 6a308010 MoodeLo 05t OIOUHO20 WUPDPYBAHHS
OaHUX 3 BUKOPUCMAHHAM MEXAHI3MI8 3anepedy8aHo20 wWu@pysanHs, Heooaiku Oe3nexu 8 to2o
pobomi Oynu eusereni ma Oocnioxceni. IHwuil areopumm no6yO008anHull HA OCHOBL
iMniemenmayii epeKmusHUX aneopummie KoOyeanus iHgopmayii 6 niocucmemy 00poOKU
Odanux 0az060i mooeni. Egexmusnicmv pobomu obox ancopummie Oyna nepegipena Ha
peanvHux atinax 3 nyoniuHo ma cekpemuor inghopmayiero. Jlocniodncenns nposoounocs Ha
CMEHO08OMY anapamHoMy ma NPOSPAMHOMY 3abe3neueHni, sKe imimye poboue micye
Kopucmyeaua. Pesynomamu excnepumenmis oemoHcmpyoms nosigy npupocmy 8 weuoKocmi
BUKOHAHHA BUXIOHO20 ANICOPUMMY 3ANEPeyy8aH020 WUPPYBAHHA OAHUX 34  PAXYHOK
3MEeHWeHHsl po3MIpy 6XiOHUX Oanux. J{ooamkogo 6y10 nepesipeHo 3anedCHICMb OMPUMAHUX
pe3yibmamis 8i0 Kauie wugdpyeanus piznoco posmipy. Ompumani pesyremamu 6yau
NOPIBHAHI 3 pe3yibmamamu  00CHI0JNCeHb I[HWUX aemopis. Bpaxoeyiouu pesynremamu
eKcnepumMenmis 2inomesa asmopie Oyia niomeepoNiCeHd, OCKIIbKU KOOYBAHHS OAHUX 8XIOHUX
OaHUX NPU36e10 00 3HAUHO2O CKOPOUEHHS PO3MIPY 8XIOHUX OAHUX MA 8i0N0BIOHO20 NPUPOCTY
WBUOKOCMI iX 6UKOHAHHSL.

Knrwouosi cnosa: 3anepeuysane wugpysauns, 3zaxucm iHgopmayii; KoHGiOeHyitini
0aHi; KOMNpecia OaHux, HeCaHKYiOHOBAHUU OOCMYN, NPUMYULYBAHHS, NPOOYKMUBHICIb,
CMUCHEHHST OAHUX, WUPDP.

A.V. HALCHENKO, S.V. CHOPOROV
Zaporizhia National University

THE DATA ENCODING IN DENIABLE ENCRYPTION ALGORITHMS

The hypothesis of the deniable encryption algorithms productivity increasing without the
original algorithms transformation possibility has been investigated in this article. The
algorithms of deniable encryption is relevant because of effective protection schemes of
information and its users. These algorithms have the complex and concentrated structure. It
makes impossible their practical applying. Its productivity is affected by them. That’s why
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deniable encryption algorithms are not applied for practical using. The encoding information
algorithms reviewing and its investigation are main objectives of the article. They allow to
transform the information, not its value. The deniable encryption algorithms input data is reduced
by the encoding algorithms. The deniable encryption algorithms proportional productivity
increasing and their practical applying are provided. The effective encoding algorithms and their
applications are overviewed and applied to deniable encryption algorithms in this manuscript.
Two algorithms have been investigated. The first scheme is based on the deniable encryption
mechanisms. Its security bugs have been identified and investigated. Another algorithm is based
on the efficient encoding algorithms. They are implemented to the basic data processing
subsystem. Both of the algorithms’ efficiency has been investigated by the real public and secret
information files using. The proposed data processing schemes are investigated by the user's
workplace simulating. The original deniable encryption algorithm productivity increasing has
been reached by the reduced data size. Also,the encryption keys difference and
its dependence have been tested and compared with the other authors’ investigations. Finally,
the general authors' hypothesis has been confirmed. The tested deniable encryption
algorithms productivity has been increased.

Keywords: denied encryption; information protection; confidential data; divide and
rule method; unauthorized access; coercion; productivity; data compression; code....

A.B. 'AJIBYEHKO, C.B. HOIIOPOB

3anopoKCKUi HAIMOHAIBHBIA YHUBEPCUTET
KOJIUPOBAHHUE JAHHAX B AJITOPUTMAX OTPUHHAEMOI'O IIU®POBAHUA

Jannoe uccnedoeanue npogedeHo  agmopamu O NPOGePKU  cUNome3vl O
B03MOJCHOCIU Y8ENUYEHUS CKOPOCTU PAOOMbL AN20PUMMO8 OMPUYAEMO20 WUDPO8aHUs, be3
BHECEeHUs. USMEHEHULI HeNOCPeOCMBEHHO 8 UCXOOHblE ANOpUmMbL. YKaszanHoe ucciedosanue
ABNAEMCA  AKMYANbHbIM, HOCKONbKY —AJI2OPUMMbL  OMPUYAEMO20 WUDPOBAHUS  UMEIOM
aghghexmuenvle cxemwvl 015 3auumsl uHopmayuu, ee noavzosamenei. QOHako cmpykmypa
VKA3AHHBIX AI2OPUMMOSE CILONCHAA U COCPEOOMOYeHd, Ymo OOCMAMOYHO CULLHO luUsem Ha
CKOpPOCMb UX pabomsl U Oeiaem HeBO3MONCHbIM NPAKMUYECKoe NPUMEHEHUe al20PUmMO8
ompuyaemo2o wu@dposanus OaHHLIX O peuleHus 3a0ad no 3auwume UHGOPMAYUU.
OcHo6HOU Yenbio UCCIe008aHUsL ABNAeMCS 0030p AN0pUMMO8 KOOUPOBAHUS UHpopMmayuu,
KOmMOopble NO380AAI0M MAHURYIUPOBAMb PASMEPOM OAHHBIX NYMeM USMEHEHUS UX GOpMbl, HO
He uHgopmayuonHol cocmasasaowel. Mcnonvzosanue aieopummos KoOuposanus 6 meopuu
OO0JIICHO ~ CYWECBEHHO YMEHbWUmMb pasmep OAHHbIX, KOmMopvle 00pabamuvlearomcs
An2OpUMMaMu  Ompuyaemo2o wupposanus. YxazawHollli noOX00 00adHCeH o0becneuums
APONOPYUOHANLHBIN POCM  ObICIPOOECMEUs. ANIOPUMMOE OMPUYAEMO20 WUPPOSaHUs U
€030amy YCno8us O UX NPAKMUYECKO20 UCHOIb3068AHUs 6 OdlbHeluleM. B smoii pabome
8bINOIHEH 0030D IhDEKMUBHBIX aANCOPUMMOE KOOUPOBAHUS OAHHLIX U UX NPUMEHEHUe 6
npoyedypax obpabomxu uHGopmayuu areopummos ompuyaemozo wugposanus. Bo epems
uccneoosanull oviau paccmompenvt 06a aneopumma. Ilepsvii uz Hux sensemcs 0a3060u
MOoO0enbio 01151 6I0YH020 WUPDPOBAHUS OAHHBIX C UCNONIL30BAHUEM MEXAHUZMO8 OMPUYAEMO20
wugposarnus, Hedocmamku 6€30NACHOCMU 6 e20 pabome ObLIU 0OOHAPYIHCEHBL U UCCTIe008AHDL.
pyeoii ancopumm nocmpoeH Ha OCHO8e UMNIeMeHMmayuu dPDEeKMUSHbIX ancopummos
KOOUposauus ungopmayuu 6 noocucmemy o06pabomxu OaHHbLIX 0A3080U  MOOENU.
Dppexmusnocmv pabomvl 060ux anecopummos ObLIA NPOBEPEeHA HA PealbHbiX atiax ¢
nyonuuHol u cekpemuou uHgopmayuel. Hccredosanue npogoounroc Ha CMeHO080M
annapamHom U NpoSPAMMHOM ObecneueHuu, KOmopoe umumupyem pabouee Mecmo
noavsoeamens. Pe3ynomamuvl dKCcnepumenmos NoOKA3vlearom NoAGIEHUe Npupocma 8
CKOPOCMU 8bINOTHEHUSL UCXOOHO20 ANCOPUMMA OMPUYAEMO20 WUPDPOBAHUS OAHHBIX 3a CHem
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YMeHbUueHUus pasmepa 6X0OHbIX OAaHHbIX. J{ONOTHUMENbHO UCCAe008aHA  3A68UCUMOCTIb
NONYYEeHHbIX Pe3yIbmamos om Kiouell wugposanus pasnoz2o pasmepd. Aemopel cpagnuiu
NONYUEeHHble pPe3VIbMamsl ¢ UCCIe008AHUAMU OpY2UX A8Mopos. Yuumvleas pe3yibmamsl
IKCNEPUMEHMO8 2UNome3a asmopogs ovlia NOOMEePHCOeHa, NOCKOILKY KOOUPOBAHUE 8XOOHbIX
OGQHHLIX NPUBENO K 3HAYUMETLHOMY COKPAWEHUI0 UX pasmepd U COOMBemcmeyoueso
npupocma cCKOpoCmu WU@Ppo8anus.

Kniouesvie  cnosa:  ompuyaemoe  wughposanue;  3awuma  uHopmayuu,
KOH@uUOeHyuanbHovle OanHble, KOMNpeccusi OAaHHbIX, HEeCAHKYUOHUPOBAHHLIL OOCMYN;
NPUHYIHCOeHUe, NPOU3BOOUMENTbHOCb, Cocamue OaHHbIX, WUgp.

IHocTanoBka nmpo6Jiemu

ABTOpaMH CTaTTI CTBOpEHa aJalnTHBHA MOJETh IU(pPYBaHHS AaHUX, sIKA JO3BOJISE
3aCTOCOBYBATH OyIb-sIKi aJITOPUTMH 3arepedyBaHOTO MHUPpyBaHHA st 00poOku ¢aiiniB 3
manumu [1]. Ha 06a3i BkazaHoi Mojeni CTBOPEHO [EKiIbKa Bapialiii 0araTOMOTOYHHX
aNTOpUTMIB MIM(PYyBaHHS TaHUX, 5IK1 JEMOHCTPYIOTh IOCUTh BHCOKI MTOKa3HUKU IIBUIKOIIT, B
NOPiBHAHHI 3 MOAIOHMMHU anroputMamu [2—3]. Pa3oM 3 TUM aBTOpU BHSBHIM MOXJIHBICTH
JI0JJATKOBOTO CKOPOUYECHHS PO3MIpy AaHUX, sIKi 0OpPOOJISIOTHCS alrOpUTMaMH 3arlepeyyBaHOrO
mudpyBaHHS Ta BIUIMBAIOTh HA NPOAYKTUBHICTH iX pobotu. s 3miHu  dopmu
NPEJCTaBICHHS JaHUX aBTOPU MPOMOHYIOTh BHUKOPUCTAHHS aJTOPUTMIB KOJTyBaHHS
inpopmarii [4] B migcucremax 0OpOOKM JaHUX anropuTMiB mmdpysanHs. Ha ix moMKy
BKa3aHUI MiAXiJ JO3BOJUTH CKOPOTUTH PO3Mip BXIJHUX JAHUX 1 BIAMOBIIHO Yac HEOOXITHUI
JUTS TX 0OpOOKH.

AHaJTi3 0OCTaHHIX JOCTiTAKeHb | myOaikanii

3 80-x pokiB Ta 110 Tenep (axiBIl pi3HUX raiys3eil 3aiiMaroTbCsl MUTAHHAMHU PO3POOKH,
BIIPOBA/DKCHHS Ta JTOCTIDKEHHS] MEXaHI3MIB 3arepedyBaHoro mudpyBaHHs. 3a BKa3aHUH dac
Oyna po3pobieHa Ta JOCH/PKEHa 3HAYHA KUIBKICTh QITOPUTMIB  3alepedyBaHOIO
mudpyBanHs. OIHaK B OCHOBI KOHIICMINI 3amepedyBaHOro IMMHU(PYBaHHSI JIEKHUTHh
BUKOPHCTAHHS BEIMKOI KUIBKOCTI BaXXKUX OOYHMCIICHb, ONTHUMI3AIli€l0  SKUX HAYKOBIIB
3aiiMaloTh 1Mo TernepintHii yac. KirodoBi HOCTIKEHHS 3 MUTaHh PO3POOKU Ta IOCIIIKCHHS
QITOPUTMIB  3allepeyyBaHOr0 IIU(pPYBaHHA, Ha SKi CIOHPAIOTbCS aBTOPH B CBOEMY
JOCITiKeHH] BUKIaaeHi B [5-8].

[HITMM epCTIEKTHBHUM HAIIPSIMKOM JIOCIIJKEHb € po3poOKa e(peKTHBHUX aIrOPUTMIB
00poOKM JaHMX 1 I1X BIOCKOHAJCHHS, 30KpeMa JOCTIHKCHHS aJITOPUTMIB KOJXYBaHHS
(cTucHeHHs naHUX). Pe3ynbTaT BKa3aHUX OCIHIHKEHb IPUIATHI Ui BUKOPUCTAHHS B OY/Ib-
SAKIA Tally31 TISTTBHOCTI JIFOAWMHH, OCKUIBKKM 00poOKa JaHuX HaOyJsia 3HAYHOTO TMOIIUPEHHS..
HaiiGinpm akTyanpHi TUTaHHS Ta HAMpsMU JOCTIIKEHb IIOAO KOJAYBaHHs iH(pOpMalii
BUKJIaeHi B poborax [9-12].

Merta nocJigKeHHs
OCHOBHOI0O METOI0 JOCTI/KEHHA € TOIIyK ONTHMAJIbHOTO AJTOPUTMY KOJYBaHHS
JAHUX 1 JOCTIIPKEHHS HOTo BIUTMBY Ha MPONEAYpH U pyBaHHs/qemubpyBaHHs JaHUX IS
HOro moJayblIoro BUKOPUCTAHHS B QJITOPUTMAax 3alepedyBaHOro mudpyBaHHA. Bkasanuit
X171 TTOBUHEH CKOPOTHUTH PO3MIp JaHHWX Ta MIJBHUIIUATH IMIBUAKICTh BUKOHAHHS TMPOIEIYP
mudpyBaHHS/AeIUPPYyBaHHS JaHUX B aITOPUTMAX 3allepedyBaHOro MU(pyBaHHS.

Bux/iageHHs1 0CHOBHOI'0 MaTepiary 10C/IiKeHHS
[lepenq mouaTkOM MOCHIIKEHHS aBTOPH TPOBEIH aHaji3 ICHYIOUHX aJTOPUTMIB
3arepeuyBaHoro mudpyBaHHs Ta iH(GOPMAIIiF0 CTOCOBHO MPOIYKTHBHOCTI ix pobdotu [1]. 3a
MIPOBEJICHOTO JOCHIPKEHHS BTOpamMu OyJo TPHUHHATO PillIeHHS Ta po3poljieHa BiIacHa
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e(heKTUBHA MOJIETh aJNTOPUTMY 3amepeuyBaHOTO MUGPyBaHHSA NaHMX. BuximHuwii BapiaHT
3alpONIOHOBAHOIO AITOPUTMY Tiepeadayae BHUKOPUCTAaHHSA OKPEMHX OCOONMBOCTEH Ta
KOHCTPYKITIHA, SKI € THUIOBUMH [JIsl ICHYIOUMX CHMETPUYHHUX AQJITOPUTMIB MIH(PYyBaHHS.
Oco0IMBICTIO BKa3aHOTO PILIIEHHS € Te€, 0 BOHO J03BOJISIE Peajli3yBaT Ta BUKOPUCTOBYBATH
OyIb-sKi MEXaHI3MHU 3amepedyBaHoro mudpyBaHHS po3poOJeHl Ha TemepilmHii yac.
CrpyKTypHa cxema BKa3aHOI'O aJITOPUTMY HaBeJeHa Ha puc. 1:

LT
- -
.
X

e
e
E

Puc. 1. ba3osa monens mmdpysanns nanux: M, T, C, D, My, T1. x, C1. x, D1k — MO3HAYEHHS BHXITHUX,
U (POBaHUX, AeIIH(PPOBAHUX JAHMX i IX HA0OPIB, Fenc(...) Ta Fyec(...) — mpouenypu mudppysanns Ta
AemugpyBaHHs JaHuX, K — K049 IA(pPyBaHHS.

MeTol BUKOpHCTAaHHS MEXaHI3MIB 3alepedyBaHOro ImmdpyBaHHS 300paKeHU Ha
puc. 1 AeMOHCTpy€ AOCUTh BUCOKUN pIBEHb MPOAYKTUBHOCTI B TOPIBHSHHI 3 MOAIOHUMU
anmroputMamu  [2—3]. OpnHak, OTpHMaHi TOKAa3HMKA MPOIYKTUBHOCTI HEJIOCTaTHI ISt
NPAaKTHYHOTO BUKOPHCTaHHS ajlrOPUTMY, B MOPIBHAHHI 3 CHMETPHYHHMHU aJITOPHUTMaMHU.
[IprunHOIO BUIEBKA3aHOTO € OOMEKEHHS, sIKi HAKJIAJaloTh CXEMH MEePETBOPEHHS BKa3aHUX
aJTOPUTMIB, Ta BaXKKI OOYHMCIICHHS, SIK1 JIE)KAaTh B IX OCHOBI.

OpHUM 3aITPONIOHOBAHUX aBTOPAMU PIllIeHb € BUKOPUCTAHHS €()eKTUBHUX AJITOPUTMIB
KOJyBaHHs JaHUX. BkazaHe M03BOJUTH 3MIHUTH (HOPMY JaHUX 1 X pO3MIp, IO € KIFOYOBHUM
(axTOpOM /7151 MPAKTHYHOI peajizallii arOpuTMIB 3arepeuyBaHoro HQpyBaHHS.

JIns BUKOPHUCTAHHSA 3alpPOINOHOBAHOTO MIJXOLY AaBTOPH PO3POOMIN  aIrOpUTMHU
IMIUIEeMeHTallli e)EKTUBHUX QJITOPUTMIB KOIyBaHHS ITaHWX B MiACHCTEMY OOpOOKH JaHUX
3aMponoOHOBaHOI aBTOpaMu Mozeni (puc. 2):

Y

Biopecrase Bisdip anropimuy Oz pizsia _— . . Bitkopuicrane Buip anropimy . .
o , PRIy Ly Pty Kovpecia saeux —»| CFD| | CFD e : || CHOPITPHINT L) Kosupecia sauy —»| FD
CTHCHEHRE. h'll'l:-ﬁi.llillﬂ KI}\’.IIp&\':I CTHCHEHHA ROJTYBAHEA

a 0

Puc. 2. Moaundikanist mpoueyp o6poOdKH JaHUX BUXIIHOI0 AJITOPUTMY 3arepe YyBaHOro IN(QPyBAHHA:
a — KoMIpecis 1aHuX; 0 — JeKoMIpecis JTaHUX.

AnroputM 00poOKHM BXIHUX AaHUX B mpouedypi mmdpyBaHHS (puc. 2a) BKIIOYAE
HACTYITHHUI TIOPSIIOK JTiH:

1) BuxoHatu momepeaHI0 OLIHKY ¢dopMary BXigHOro Qailly 3 AaHUMH IS
BU3HAYCHHS MOXKJIMBOCTI BUKOPHCTAHHS aJlTOPUTMIB KOJYBaHHS IS TX 3MEHIICHHS [4].

2) OOGpatu edexkTHBHHI QITOPUTM KOJYBAaHHS [aHUX, SKHWA BIANOBIZA€ THUITY
3MEHIIyBaHoro (aility 3 TaHuMH, 3a Kiacudikaiiero [4].

3) 3Haroum po3Mip KOJOBOTO CJIOBA MMicist KOMIpecii JaHux L., Ta 3HaYeHHS eHTpOIii
naHux H, obuncnuty piBeHb cTuckanus daiiny (1) [12]:
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Ck — (1)

4) BuxonaTu komrpecio (aiiy 3 JaHUMH 3a JOMOMOTOI0 OOpaHOTrO AIrOpUTMY
KOJyBaHHs iH(popMarrii.

ANTOpUTM BITHOBJICHHSA BXIIHUX IaHUX B Mpouenypi aemudpysanHs (puc. 20)
BKJIFOYA€E HACTYITHUM TTOPSIIOK JTIi:

1) BuxkoHaTu momepenHio MepeBipKy ¢aily 3 JaHUMH Ha INpeIMeT 3aCTOCYyBaHHS
aJTOPUTMIB KOJTyBaHHS.

2) BukonaTu aexomipecii ¢aiiny 3 JaHUMH 3a JOIOMOTOK BiIIOBITHOTO aJITOPUTMY
KOJTyBaHHS.

BHracnimox iMIuieMeHTalii mNepeTBOpeHb BKa3aHUX Ha PUC.
mmdpyBaHHS TaHUX 3a3Hana 3MiH (puc. 3):

2 BHUXiZHA cXeMma

]

-

Enok ananisy daiinis
=

o]
L]
EEEEEER
|_
L

Baok ananizy daiinis

I E

-
.
;

Puc. 3. MomudikoBana moneas mmmppyBanns gannx: M, T, CM, CT, C, CD, M;_y,
Ti.k CM1. x, CT1. ks C1.x, CD1. x — mO3HAYEHHS] BUXITHUX, CTUCHYTHX, IIU(POBaHNX, TemIH(POBAHUX
JAaHUX i ix HAOOPiB, Fenc(...) Ta Fyec(...) — mpoueaypu mudpyBanus ta remupyBaHHsa JaHuX, K — KIHOY
IH(PYBAHHSA.

BuieBka3zaHi nepeTBOpeHHs HE 3MIHIOIOTH 0a30BUI aJIFOPUTM, alie iX BUKOPUCTaHHS,
B TeOpii, MOBUHHE 301IBIINUTH MBHIKICTh poOoTH Mozeni B Ci-pasiB.

Jnist IpoBeZIeHHsT eKCTIEPUMEHTIB 3TiTHO BHIIEBKA3aHOI CXEMHU aBTOPH BUKOPUCTAIN
anapatHe 3a6e3nedyenns — LI Intel(R) Core(TM) 15-8250, oneparuBna nam'ate DDR4 Ha 8
I'b ta xopcrkuit auck 500 I'b;, Ta mporpamue 3abe3neueHHs — OC Windows 10 Ta
cepenouine nporpamyBanHs Python IDLE 3.7.3. Takox aBTOpM BHECIH OOMEXEHHS 00
TECTOBUX JaHHUX — po3Mip BXigHux ganux 1-20 Mb; dopmatu tecroBux ¢aiinis JPG, EXE,
PDF; po3mip TectoBux kimtouiB 1024 6it Ta 8192 6it. Bka3ani oOMexxeHHs. 3a pe3yJbTaTaMu
IPOBEJCHUX EKCHEPUMEHTIB aBTOPU OTPUMAIM OI[IHKM Yacy poOOTH BHUXIJHOIO Ta
MOIM(PIKOBAHOTO ANTOPUTMIB MU PYBaHHS, sIKI BUKIaaeH] B Ta0n. 112, puc. 4.

Taomuus 1
Pe3ynbraTit eKCIIEpUMEHTIB 3 BUKOPHCTAHHIM BHUX1JIHOT CXeMHU

I dopmar FS, 6aiir TE, c TPD, ¢ TSD, ¢
¢aiinis KS, 6it 1024 8192 1024 8192 1024 8192
JPG 528384

1 EXE 50377600 9,14 25,39 |1508,73 | 30491,33 | 3737,66 |75538,23
JPG 528384

2 PDF 15314944 6,87 19,08 | 1133,90| 22916,04 | 2809,07 [56771,44
EXE 20377600

3 PDE 15314944 9,14 25,39 |1508,73 | 30491,33 | 3737,66 |75538,23
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Taomuws 2
Pe3ynbraTi €KCIIEpUMEHTIB 3 BUKOPHCTAHHIM MOJM(IKOBAHOI CXEMHU

I dopmar FS, oaiit TE, c TPD, c TSD, ¢
daiiniB KS, 6iT 1024 | 8192 1024 8192 1024 8192
JPG 106496

1 EXE 6799360 3,05 8,47 | 503,41 | 10173,99 | 1247,14 |25204,70
JPG 106496

2 PDF 15024128 6,74 | 18,72 |1112,36 | 22480,86 | 2755,73 |55693,34
EXE 6799360

3 PDF 15024128 6,74 | 18,72 |1112,36 | 22480,86 | 2755,73 |55693,34

000

25,00

15 00

Yacamromann, ces.

[ESReTe]

500

o.on A

- U024 rrEloza - ez -UnAER O

HONO0 00

TOO0 .00 -

GOO0.00 -

SO0 00

A0 00 —

A0 00 —

Yacomkomana, ces,

OO0 00 —

OO0 00 —

000 -

100 ENGTH 300

-0z - URAPII 02 A - e - ER R EY T PRSI 02 -SRI 9 PRASIIS L0

0

Puc. 4. Ouinka yacy BUKOHaHHSI po6oTH BUXiTHOI i MogndikoBaHoi MoeIei.

PesynbraTi TpoBeneHMX EKCIIEPUMEHTIB, sKi IpuBelneHI Ha rpadiky (puc. 5)
JIO3BOJISIIOTh  3pOOMTH BHUCHOBOK, IO 3alpONOHOBAaHWUN aBTOpaMH IMJAXiJ TPHU3BIB 10
HE3HAYHOT0, ajie¢ TPHUCKOpeHHS (10 3 pa3iB NPUCKOPEHHS alrOpUTMIB 3alepedyBaHOIO
mmdpyBanHsa). PazomM 3 THM, BKa3aHi MOKAa3HWUKH [O3BOJIMIM BKa3ald aBTOpaM Ha
HEOOX1/THICTh MOBTOPHOTO aHAJI3y JaHUX Ta OTPUMAHUX PE3YJIBTATH, IO JTO3BOIHIO BUSIBUTH
CYTTEBY 3aJCKHICTh KOE(DIMIEHTY MPUCKOPEHHS alTOPUTMIB IMU(PPYBaHHS BiJl PI3HMII
po3mipiB BxigHuX Qaitnie. Came TOMy [UIsi OTPUMaHHS MAaKCUMaJbHUX ITOKAa3HHKIB
NPUCKOPEHHS B MOAAJBIINX JOCHTI[UKCHHSX aBTOPH PEKOMEHIYIOTh BHUKOPHUCTOBYBATH
TECTOBUX JlaHI 3 HE3HAYHOIO0 PI3HHUIECI0 y po3Mipi. Takok aBTOpW MOPIBHSIM pPE3yJbTaTH
eKCTICpUMEHTIB 3 TMOAIOHMMHU Ta BCTAHOBWJIM, IO BKa3aHI Pe3yJbTaTH XOY 1 HE MOXYTh
NOPIBHIOBAaTHCA 3 CHUMETPHYHUMH alTOpUTMaMH, aje B TOPIBHAHHI 3 MOXIOHMMHU
aJITOPUTMaMHU 3arepeuyBaHoro mudpyBaHHsS BOHH HabaraTto nmepcreKkTuBHin [2].

BucHoBku
B naniit pob0oTi BUKOHAHO OTJISII OCHOBHUX HAIPSMIB JOCHIMKEHHS Ta PO3POOKHU
QITOPUTMIB 3arepevdyBaHOro IMU(PYBaHHS Ta KOAYBAaHHS (CTUCHCHHS) ITaHWX. ABTOpamMu
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3alpONIOHOBaHa €PEKTHBHA MOJIEINb MU PYBaHHS TaHHX, KA IPYHTYETbCS Ha BUKOPUCTAaHHI
MEXaHI3MIB 3alepeuyBaHoro mu@pyBaHHs JaHUX 1 iX CTUCHEHHI 3a JJOITOMOTO0I0 €()eKTUBHHUX
anropuTMiB KomayBaHHA. OCHOBHOIO MeETOH poOoTtm Oyna mepeBipka TiMOTe3W IOJ0
MOJJIMBOCTI TMIJBUIICHHS TPOAYKTHBHOCTI aJTOPUTMIB 3alepeuyBaHOro MH(pyBaHHS
[UISIXOM 3MIHHM aJITOPUTMY KOJYBaHHS BXIIHMX AaHUX. JIJIsl mepeBipKH Ii€l TiMOTe3n aBTOPH
NPOBEJIM CEPil0 EKCHEPUMEHTIB, 3a pe3yJbTaTaMU SIKHX OyJO0 OTPUMAHO TNPHUCKOPEHHS
BUX1THOT Momeni mmdpyBaHHs B 1,5 — 3 pa3su B 3alIe)KHOCTI BiJf 0OpaHOTO alrOpUTMY
KOJAYBaHHS Ta PI3HHULI MDK pO3MipaMu IyOJIYHHX 1 CEKPETHMX NaHMX. TakuM YHHOM,
rimoTe3a aBTOpiB Oyja MiATBEepIKeHA. Pe3ynbrat 1bOro MOCTIKEHHS MOXYTh OyTH
BUKOPUCTAaHI B JOTUYHUX JIOCII/DKEHHSIX IIOJ0 BUBYCHHS MEXaHI3MIB 3alepedyBaHOro
mmdpyBanHs nanux. [logampin JOCHiIKEHHS aBTOPH IUIAHYIOTH NPOBOJWUTH B HAIPSIMKY
peaiizallii BKa3aHMX MoJieJeil Ha OCHOBI 0araro MOTOYHHUX OOYHCIEHb Ta PO3MOJIIICHUX
CHCTEM, JTOCIIKEHHSI 3aXUIIEHOCTI pO3pOOICHUX MOIETICH.
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