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The operation of a radio-technical complex based on a technical
condition is represented by cycles. Each cycle implies control over
a limiting state in order to make timely and informed decisions on
managing the operation of a radio-technical complex. That should
resolve the task of assessing and monitoring the indicators of fault-
free operation with the required accuracy and reliability based on
operational observations and, if necessary, special tests that could
minimize the cost of special tests.

Given the introduction for a radio-technical complex of the
repeated application of a new indicator of fault-free operation «the
probability of trouble-free switching», a combined method of its

evaluation and control has been developed. This method is a set of

known and developed criteria, models, methods, and schemes that
determines the sequence of their application for joint evaluation and
control of this indicator.

The criteria for verifying the uniformity of data on the operational
observations and special tests for the fault-free operation of a radio-tech-
nical complex have been defined, as well as the corresponding models
for assessing the one-sided lower confidence boundaries of the indicator
under consideration, and the methods to control it.

The devised method makes it possible to derive estimates of the
probability of trouble-free switching, as well as the magnitudes of
the observed risks of decisions being made with acceptable accuracy
and reliability.

The results of modeling the devised combined method helped ob-
tain the accuracy and reliability of its estimates and the observed risks of
controls carried out. Recommendations have been compiled for apply-
ing the method to address the challenges of joint assessment and control
of the probability of trouble-free switching of the considered complexes.

Keywords: assessment and control of fault-free operation, op-
eration based on technical condition, radio-technical complex.
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A method of adaptive control of military radio network
parameters has been developed. This method allows predicting
suppressed frequencies by electronic warfare devices, determin-
ing the topology of the military radio network. Also, this method
allows determining rational routes of information transmission
and operating mode of radio communications. Forecasting of the
electronic environment is characterized by recirculation of input
data for one count, resampling on a logarithmic time scale, find-
ing a forecast for the maximum value of entropy and resampling
the forecast on the exponential time scale. The developed method
allows choosing a rational network topology. The choice of topol-
ogy of the military radio communication system is based on the
method of ant multi-colony system. The main idea of the new
option of ant colony optimization is that instead of one colony of
the traditional ant algorithm several colonies are used that work
together in a common search space. However, this procedure ad-
ditionally takes into account the type of a priori uncertainty and
the evaporation coefficient of the pheromone level. The proposed
method allows choosing a rational route for information transmis-
sion. The proposed procedure is based on an improved DSR algo-
rithm. This method uses several operating modes of radio com-
munications, namely the technology of multi-antenna systems
with noise-like signals, with pseudo-random adjustment of the
operating frequency and with orthogonal frequency multiplexing.



The developed method provides a gain of 10-16 % compared to
conventional management approaches.

Keywords: radio communication system, intentional interfer-

ence, radio resource, signal fading, network topology, routing.
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This paper addresses the issue of developing a computerized
system for processing information in the construction of the trajec-
tory of an unmanned aircraft vehicle (UAV), a remotely-piloted
aviation system (RPAS), or another robotic system. Resolving this
task involves the neural network learning algorithms based on the
mathematical model of movement.

The construction of such a trajectory between two specified
destinations has been considered that provides for the possibility of
bypassing static and dynamic obstacles. The specified trajectory is di-
vided into several smaller parts. The possibility of restructuring when
changing the position of obstacles in space has been considered. A UAV
flight control algorithm has been developed, which implies training a
neural network for bypassing obstacles of different sizes.

To predict the development of the situation when an object moves
between two specified points in space, it is proposed to use the Q-
Learning algorithm. It has been shown that the smallest number of
steps required for moving along a specified trajectory is 18, the largest
is 273 steps. In case of distortion during data transmission, the training
of the neural network makes it possible to reduce the possibility of col-
lision with obstacles by improving the accuracy and speed of informa-
tion transfer between the on-board computer and operator. A system
of the video support to moving objects was modeled; dependence
charts of the normalized frame size at different parameter values were
built. Using the charts makes it possible to determine the function of
the maneuver intensity. Existing neural network learning methods

such as CNN and LSTM were compared. It has been proven that the
success rate reaches 74 % when using CNN only, while it amounts to
92 % at the hybrid application of CNN+LSTM. The simulation results
have demonstrated the high efficiency of the developed algorithm.

Keywords: computerized system, information processing, mo-
tion trajectory, neural network.
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Over the last few decades, tremendous and exponential ex-
pansion in digital contents together with their applications has
emerged. The Internet represents the essential leading factor for this
expansion, which provides low-cost communication tools worldwide.
However, the main drawback of the Internet is related to security
problems. In order to provide secure communication, enormous ef-
forts have been spent in the cryptographic field. Recently, crypto-

graphic algorithms have become essential for increasing information
safety. However, these algorithms require random keys and can be
regarded as compromised when the random keys are cracked via
the attackers. Therefore, it is substantial that the generation of keys
should be random and hard to crack. In this paper, this is guaranteed
via one of the most efficient nature-inspired algorithms emerged by
inspiring the movements of stars, galaxies, and galaxy superclusters
in the cosmos that can be utilized with a mathematical model (magic
cube) for generating hardly cracking random number keys. In the
proposed cryptographic system, the Modified Galactic Swarm Opti-
mization (GSO) algorithm has been utilized in which every row and
column of magic cube faces are randomly rotated until reaching the
optimal face, and the optimal random elements are selected as opti-
mal key from the optimal face. The generated optimized magic cube
keys are used with several versions of RC6 algorithms to encrypt
various secret texts. Furthermore, these generated keys are also used
for encrypting images using the logical XOR operation. The obtained
results of NIST tests proved that the generated keys are random and
uncorrelated. Moreover, the security of the proposed cryptographic
system was proved.

Keywords: modified galactic swarm optimization (GSO), magic
cube, key generation, cryptography.
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This paper reports a method of protection against zero-day at-
tacks using SandBox technology based on the developed analytical
model with a probabilistic ranking of information system states. The
model takes into consideration the conditions of a priori uncertainty
regarding the parameters of the destructive flow on the system, ac-
counting for the typical procedures of the network SandBox.

The proposed model of information system states makes it pos-
sible to analyze and track all possible states, as well as assess the level
of security in these states, and the probability of transitions into
them. Thus, it is possible to identify the most dangerous ones and
track the activities that caused the corresponding changes. The fun-
damental difference between this model and standard approaches is
the weight coefficients that characterize not the intensity of random
events but the intensity of transitions between states.

Direct implementation and application of the proposed analytical
model involved the technology of multilevel network “SandBoxes”.

The difference from other popular anti-virus tools is the use of
a priori mathematical threat assessment, which makes it possible to
detect influences that are not considered threats by classical systems
until the moment of harm to the system.

The combination with standard security tools makes it possible
to separately analyze files that are too large in size, whether they
enter the system not through a common gateway controlled by the
network “SandBox” but from the external media of end-users.

The implementation of the developed analytical model has made
it possible to improve the level of protection of the corporate net-
work by 15 %, based on the number of detected threats. This differ-
ence is explained by the inability of classical software to detect new
threats if they are not already listed in the database of the program,
and their activity is not trivial.

Keywords: zero-day attack, analytical model, state ranking,
network SandBox, information protection.
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Steganography is the science of hiding secret data inside another
data type as image and text. This data is known as carrier data; it lets
people interconnect secretly. This suggested paper aims to design a
Steganography Biometric Imaging System (SBIS). The system is
constructed in a hybridization manner between image processing,
steganography, and artificial intelligence techniques. During image
processing techniques the system receives RGB foot-tip images and
preprocesses the images to get foot-template images. Then a chain
code is illustrated for personal information within the foot-template
image by Least Significant Bit (LSB). Accurate recognition opera-
tion is performed by artificial bee colony optimization (ABC). The
automated system was tested on a live-took about ninety RGB
foot-tip images known as the cover image and clustered to nine
clusters that authorized visual database. The Least Significant Bit
method transforms the foot template to a stego image and is stored
on a stego visual database for further use. Features database was
constructed for each stego footprint template. This step converts
the image to quantities data and stored in an Excel feature database
file. The quantities data was used at the recognition stage to produce
either a notification of rejection or acceptance. At the acceptance
choice, the corresponding stego foot-tip template occurrence was
retrieved, it is corresponding individual data were extracted and
cluster position on the stego template visual database. Indeed, the
foot-tip template is displayed. The suggested work consequence is
affected by the optimum feature selection via the artificial bee colony
optimization usage and clustering, which declined the complication
and subsequently raised the recognition rate to 93.65 %. This rate
competes out the technique over others’ techniques in the field of
biometric recognition.

Keywords: steganography, foot-tip template, hybridization,
stego image, cover image, clustering, biometrics.
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The quality of reception, as well as the processing and demodula-

tion of the input signal in the telecommunication systems’ networks,
are closely related to the quality indicators in the functioning of one
of the subsystems of these networks, namely a phase synchroniza-
tion system. This work has directly considered the issues related to
improving the performance and reducing the transitional component
of the phase error generated by transition processes in the combined



synchronization system. A mathematical model has been built that
makes it possible to synthesize a disrupted link in the synchroniza-
tion system of a telecommunication network meeting the condition
for a decrease in the transitional component of the phase error. It is
shown that a simple disrupted link, synthesized under the condition
of suppressing a slow-fading transition component, makes it possible
to shorten the time of the transition process in the system while
maintaining the initial order of astatism. When a complex link is
synthesized, the transition process becomes oscillatory.

Tt was established that under the conditions of a phase jump
or a frequency jump, it is possible to improve the dynamics of the
system and reduce the transitional component of the phase error
variance by making the parameters for the disrupted communica-
tion link influence the roots of the characteristic equation of the
transition process. The features in synthesizing disrupted com-
munication have been considered for the intervals of movement
corresponding to areas with the positive and negative inclination
of the phase discriminator’s static characteristic. Such conditions
have been devised that make it possible to determine the value
and sign of the root in the characteristic equation of the transition
process, which is introduced by the parameter of a disrupted com-
munication link separately for areas of the stable and non-steady
movement of the phase discriminator’s static characteristic. The
reported mathematical model of disrupted link synthesis has
made it possible to derive reference results. They indicated that
in order to suppress the slowly fading component of the phase er-
ror characteristic equation to “0”, it is necessary to provide for a
significant advantage, up to 10 times, of the roots introduced by
the disrupted communication link over the roots of the specified
component. By changing the value for a disrupted communication
parameter, one can significantly, up to 5 times or larger, shorten
the time of the transition process in the combined synchroniza-
tion system at a simultaneous decrease of 18-25 % in the initial
value of the transition error.

Keywords: combined synchronization system, phase error vari-
ance, phase error transitional component.
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PO3POBKA KOMBIHOBAHOTO METO/TY OIIIHIOBAHHS TA KOHTPOJIIO IOKA3HUKA
BE3BIJIMOBHOCTI «IMOBIPHICTb BE3BIIMOBHOT'O BKJIIOYEHHS> PAJJTIOTEXHIYHOTO
KOMILJIEKCY (c. 6-17)

B. B. JIyx’snuyk, b. M. Jlaneupkuii, . B. Xyznos, O. O. 3sepes, 1. M. TepeGyxa, B. M. Kynpiii, K. B. Bopucenko, A. A. ApremeHko,
0. M. Apicrapxos, 0. B. Kouaparenko

ExcrutyaTariist paioTeXHi4YHOr0 KOMILIEKCY 32 TEXHIYHUM CTAHOM HaBejleHa IUKJIaMH. B KoxkHOMY IHKJI HepegbadyeHo MpoBe/IeHHs
KOHTPOJIIO TPAHUYHOTO CTAHy JUISI PUIHSTTS CBOEYACHUX Ta OOIPYHTOBAHWX PIllleHb OO0 YIPABIIHHS €KCILIYaTAIIE0 PaioTEXHITHOTO
Komriekcy. IIpu 1[bOMY MOBUHHO BHPIIIYBATHCS 3aBIAHHS OLIHIOBAHHS Ta KOHTPOJIO MOKA3HWKIB GE3BIIMOBHOCTI 3 MOTPIGHOI TOYHICTIO
Ta JOCTOBIPHICTIO 32 JaHUMHU EKCIUIYaTallilHuX CIIOCTEPEKEeHb Ta, 3a HEOOXIHICTIO, CrelialbHuX BUMPOOYBaHb 3 MiHIMI3aIli€l0 BUTpAT Ha
crienianbHi BUIpoOyBaHHSL.

VY 3B’13Ky 3 BBE/JICHHSIM LIS PAJIIOTEXHIYHOTO KOMILJIEKCY 6araToKpaTHOTO 3aCTOCYBaHHA HOBOIO IIOKa3HUKA 6e3BIMOBHOCTI «IMOBIPHICTD
6e3BIIMOBHOTO BKJIIOUEHHS» PO3POOJIeHUIT KOMOIHOBaHII METO/I HOTO OIiHIOBaHHS Ta KOHTPOJIO. 11iil MeTo/I € CYyKYITHICTIO BIZIOMUX Ta PO3-
poGJIeHX KPUTEPIiB, MOJIENIEN, METO/IB Ta CXEMU, SIKA BU3HAYAE TIOCJIIOBHICT X BUKOPUCTAHHS [JISi CYMICHOTO OIIHIOBAHHS Ta KOHTPOJIIO
1[bOTO TTOKA3HUKA.

Busnaueni Kpurepii nepeBipku OHOPIAHOCTI JaHUX eKCIITyaTalliiiHuX CrocTepekeHb Ta ClelialbHuX BUIPOOYBaHb Ha Ge3BiIMOBHICTH
PaIioTEXHIYHOTO KOMIIEKCY 1 BiIOBI/IHI MOzies1i OIiHIOBaHHS OJJHOOIYHIX HIIKHIX JOBIPUMX MeX MTOKA3HUKA, 110 PO3IJISAAAETCSI, Ta METO/IN
110TO KOHTPOJIIO.

Po3pobuieHnil METOI [I03BOJISIE OTPUMYBATH OI[IHKU iIMOBIPHOCTI GE3BIZIMOBHOTO BKJIIOUEHHSI Ta BEJIMYUH PUSHKIB, 1[0 CIIOCTEPITralOThCS,
pillieHb, K IPUIMAIOTHCS, 3 TPUHHATHUMHI TOUHOCTSIMU Ta JI0CTOBIPHOCTSIMU.

3a pesyJsTaTaMii MOJIETIOBaHHsT PO3POOIEHOr0 KOMOIHOBAHOTO METOLY OTPUMAH] TOYHOCTI i OCTOBIPHOCTI HOTO OIIHOK Ta PU3UKIB IIPO-
Be/IEHUX KOHTPOJIB, 1110 crocrepiratotbest. ChopMysiboBaHi peKoMeH/alli 1010 BUKOPUCTAHHS METO/LY /I BUPIIIEHHS 3aB/laHb CYMICHOTO
OIIHIOBAHHSI T2 KOHTPOJIO IMOBIPHOCTI GE3BI/IMOBHOIO BKJIIOUEHHSI KOMILIEKCIB, 110 PO3TJISIIAIOTHCSI.

Ki040Bi cioBa: OIiHIOBaHHSI Ta KOHTPOJIb GE3BIIMOBHOCTI, €KCILIYaTAIlist 32 TEXHIYHUM CTAHOM, PAIOTEXHIYHIIT KOMILIEKC.
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PO3POBKA METO/IUKU AZTAIITUBHOTO YIIPABJIIHHSI IAPAMETPAMH BIFICbKOBUX PAIIOMEPEK
(c. 18-32)

0. JI. Hananko, A. B. lllumaupkuii, B. M. Ocranuyk, K. A. Maxzai, P. M. Kusoroscbkuii, C. M. Iletpyk, €. B Jle6inp, C. A. JIsiuenko,
B. II. Besmuko, 1. €. IToasax

P03p006JieHO METONKY aIalTHBHOTO YIIPABJIIHHS MapaMeTpaMil BilCHKOBHUX pajioMepex. 3asHaueHa METOJMKA J03BOJISIE: TTPOBECTH
NPOTHO3YBAHHS IIOIABJICHUX YACTOT 3ac00aMU PaioeJeKTPOHHOI GOPOTHOM, BU3HAUMTH TOMOJIOTIIO MEPEKi BiliChKOBOTO pPaio3B’sI3Ky.
Takosk 3a3HayeHa METOMKA JI03BOJISIE BU3HAYMTH PAIliOHATBHUN MapuipyTH nepezadi indopmaliii Ta pesknm po6ot 3acobiB paioss’ a3y
[IporuosyBannsa pasioes1eKTPOHHOL 00CTaHOBKY BiJIPI3HAECTHCS: PeLMPKYJIALIEI0 BXIAHUX JaHUX Ha OAUH BIIIIK; IePeANCKPETU3ALIEIO B JIO-
rapudmivHoMy Mactrtabi yacy; 3HaXO/KEHHSIM TIPOTHO3Y JIJIsl MAKCUMAJILHOTO 3HAYEHHST €HTPOTII Ta TePe/IMCKPETU3AIIIEI0 TIPOTHO3YBAHHS B
eKcroTeHIiiHoMy MaciTabi yacy. Pozpobiiena MeToMKa 103B0JIsI€ 0OpaTh pallioHaIbHy TOTIOJIOTIT Mepeski. B ocHoBy BuGopy TomoJorii cuc-
TeMH BiiICbKOBOTO Pa/iio3B’sI3Ky IMOKJIAJIEHO METO/I MYJIBTUKOJIOHIATbHOI MypaiiHoi cuctemu. OCHOBHA K i/iest HOBOTO BapiaHTy ONTHMi3aIiil
32 IPUHIIATIOM MYPAIIUHOI KOJIOHII TTOJISITAE B TOMY, IO 3aMiCTh 3BUYHOI /TS TPAJAWIIITHOTO MYPANIMHOTO aJTOPUTMY OIHIET KOJOHII Terep
BUKOPUCTOBYETBCS KiJIBKA, 1110 JIII0Th CIJIBHO B 3araJIbHOMY IIPOCTOpi norryky. PasoM 3 TuM, 3a3HadeHa 1polie/lypa J10/JaTKOBO BPAXOBYE TUIL
anpiopHOi HEBU3HAYEHOCTI Ta KOe(illieHT BUMAPOBYBaHHS PiBHs (hepOMOHIB. 3alPONOHOBAHA METOMKA J03BOJISIE 00PATH paIlioHATbHITH
MapIIpyT nepezavi indopmaiii. B ocHOBY 3amporioHoBaHoi MPOTeypH TMOKJIa[eHO yaockonanenuii anroputm DSR. B 3a3naveniii metoauiri
BUKOPHCTOBYETBCS JCKIJIbKA PEKUMIB poOOTH 3ac00iB Palios3B’ 3Ky, @ camMe: TEXHOJIOTist 6AraTOAaHTEHHUX CUCTEM 3 HIYMONOAIOHUMU CUTHA-
JIAMH, 3 TICEBIOBUTIAIKOBOIO TIEPECTPONKOIO POOOUOI YACTOTH Ta 3 OPTOTOHATBHUM JACTOTHUM MYJIBTUILTIEKCYBAHHIM. Po3pobiena MeToanka
no3BoJisie orpuMmary Burpait y 10-16 % y nopiBHsIHHI 3 KIACHYHUMU MiAX0JAMU /10 YITPABJIiHHSI.

KmouoBi coBa: cructemMa pajiio3s’ 3Ky, HaBMUCHI 3aBaJiil.
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PO3POBKA KOMII'IOTEPM30BAHOI CUCTEMU OBPOBKU IHOOPMAIIII JIA IOBY1OBU TPAEKTOPII
PYXY BE3IIJIOTHOTIO ITIOBITPAHOTIO CYTHA (c. 33-42)

B. II. KBacHikos, /1. II. Opuarcekuii, M. C. I'pad, O. O. Illexyxa
Bupintyerbest 3azaua po3apoOKu KOMITIOTEPU30BaHOi cucteMu it 00poOKu indopMmaitii nmpu 1mobyaoBi TpackTopii pyxy 6e3MiJoTHOro

nositpsinoro cyzaua (BIIC), ancranmiiino misoryemoi asiamiitnoi cucremn (JITAC) abo ixmoi poborusoBanoi crucremir. [lyist pilieHHs BH-
KOPHCTOBYIOTHCS aJITOPUTMI HABYAHHST HEITPOHHOI Mepeski, 3aCHOBAHI Ha MATEMATUYHIll MOZIET PYXY.



Posrisiiaerbest 100y10Ba TPAEKTOPIi MK [BOMA 3alaHiMU IIYHKTAMU IPU3HAYEHHS 3 MOKJIMBICTIO 0OXO/Y CTATUYHUX TA JMHAMIYHIX
Meperkol. 3ajlaia TPAEKTOPist PO3OMBAETBCS Ha JIEKiJbKa Ol APIOGHUX YacTHH. PO3IJISIHYTO MOKJIMBICTD MepebyoBU MPpU 3MiHI TI0JI0-
JKEHHSI TIEPENIKO/I y TIPOCTopi. Po3pobiieHo anroputm KepyBaHHs 110160ToM BITC miisixoM MpoBeieHHs! TPEHYBaHHS HEPOHHOI MePesKi J1JIst
3IIHCHEHHST 0OXOKEHHS MIEPENIKOJ PI3HOTO PO3MIpY.

Jlist TPOTHO3YBAHHS PO3BUTKY CUTYAIlil PU pyci 06’€KTY MixkK BOMa 3alaHUMU TOYKAMHU Y MTPOCTOPI 3aMPOIOHOBAHO BUKOPHCTOBYBAT
asropumt Q-Learning. TTokasaHo, 0 HallMeHIIA KIIBKICTh KPOKIB, AKa MOTPiOHA A/t PyXy IO 3aiaHiil TpaekTopii — 18, HaiibGinbira —
273 kpoku. Y BUIAJKY BUKPUBJIEHHS TIPU Tepeiadi JaHNX, HaBYaHHs HeIIPOHHOI Mepeski T03BOJISIE 3MEHITUTH MOKJINBICTD 3iTKHEHHS 3
nepenKojaMu, MJISIXOM MBUIEHHSA TOYHOCTI Ta MIBUAKOCTI Nepenadi indopmaitii Mixk 60pToOBUM KOMITI0TEpOM Ta onepatopom. ITpose-
JIEHO MOJIEJIIOBAHHS CUCTEMH JIJISI BIZICOCYTTPOBOLY PYXOMHUX 00’€KTiB, CTBOPEHO rpadiku 3aJesKHOCTI HOPMAIi30BaHOTO PO3MIpY Kajpy TIpH
PI3HUX 3HAYEHHSX TTapaMeTpiB. 3a 0TOMOroio rpadikiB MOKJINBO BU3HAUYUTU (DYHKINIO iHTEHCUBHOCTI MaHeBpy. [IpoBeneno mopiBHsIHHsS
icHy0unX MeToiB HaBuaHHs HeiiponHoi Mepexki: CNN ta LSTM. Joseneno, mo npn Buxkopucranti tispku CNN koedirient yenixy jo-
csitae 74 %, a mpu ribpuaaomy Bukoprctanni CNN+LSTM — 92 %. Pesysbsrati MOIETIOBAHHS MOKAa3yIOTh, 10 aJTOPUTM Ma€ BHCOKY
edeKTHBHICTb POOOTH.

Ka040Bi c10Ba: KoM 0TepusoBata cucteMa, 06pobka iHdopmaltii, TpacKTopist pyxy, HeHPOHHA Mepeka.
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PEAJII3AIIIS TEHEPAIIIL KJIIOYIB MATTYHOT'O KYBA HA OCHOBI MOJU®IKOBAHOI'O MPT B
KPUIITOTPA®DII (c. 43-49)

Alaa Noori Mazher, Jumana Waleed

3a ocraHHi KiJbKa AeCATUIITh BiIOYI0CA BeardyesHe eKCIoHeHIialbHe PO3IUpeHHs UGPOBOro KOHTEHTY PasoM 3 #0ro JaoAaTKaMu.
Haiigaxmsinmm npoBinHuM (hakTOPOM IS 1IbOTO PO3UIMPEHHs € [HTepHeT, Kl 3a0e31edye HeoPoTi 3ac00M KOMYHIKaIlil 10 BCbOMY
cBity. OnHak rosoBHUN Heaommik [HTepHeTy MoB's3anuii 3 pobsiemamu Oesnexu. /s 3abesnedents Ge3MeYHOTO 3B's13Ky OyJin BUTpadeHi
BeJIuesHi 3ycuiuist B obsacti kpunrrorpadii. OctanHiM yacom kpunrorpadivyti airopuTMu craiu He3aMiHHUMU IS THABUINEeHHS iHhOpMa-
wiiinoi 6esnekn. OHAK i aJITOPUTMU BUMATAIOTh BUMAJKOBHUX KJIOYIB i MOKYTh BBaKATHCS CKOMITPOMETOBAHUMH TIPH 3JI0Mi BHITAIKOBHX
KJIIOYiB 3JI0BMUCHUKaMK. ToMy BasKJIMBO, 106 reHepaltis Kaiodis Oysa BUIAAKOBOIO i BaKKO3JIaMyBaHOI0. Y JaHiil cTaTTi 1e 3a0e311euyeThest
3a JIOIIOMOTOIO O/IHOTO 3 HAHO1IBII e(heKTUBHUX aJITCOPUTMIB, HATXHEHHX IIPHPOJIOIO, CTBOPEHUX 32 MIPUHIIUIIOM PYXY 3iPOK, FaJIaKTHK i 3BepX-
CKYITYeHb TalaKTHK B KOCMOCI, sIKi MOKHA BHKOPHCTOBYBATH 3 MATEMATUYHOIO MOJEITIO (MariqHnM KyOoM) /UTst TeHeparlil BaKKOB3IaMyBa-
HUX BUIIAAKOBUX YUCIOBUX KJOUIB. Y 3aNpPONoHOBaHiil kpunrorpadiuniil ciucreMi 6yB BUKOPUCTAHUN aJrOpUT™M MOAUGMIKOBAHOTO METOLY
poio ranaktuk (MPT), B IKOMY KOKEH PSIZIOK i CTOBITEIb IpaHeii MariaHoTo KyGa AOBIIBHO 00€PTA0ThCS 10 TOCATHEHHST ONITUMATBHOI TPaHi,
a ONMTUMAIbHI BUTIAIKOBI €JIEMEHTH BUOUPAIOTHCS B SIKOCTI ONMTUMATBHOTO KJIF0Ya B/l OMTUMAIBHOI 'paHi. 3reHepoBaHi OMTUMI30BaHi KJIoui
MariqHoro Kyba BUKOPHCTOBYIOThCS 3 JleKiibKoMa Bepcisimu ajroputmiB RC6 it mundpyBanust pisHux cekperHux TekcriB. Kpim toro, 1
3reHepoBaHi K04l TaKOK BHKOPUCTOBYIOTHCS IS IIU(PYBaHHs 300paskeHb 3a JOMOMOroio Jioriunoi onepaitii Bukaodne ABO. Orpumani
pesyasrati TectiB NIST 1oBossATh, 1110 3reHepoBaHi KiIio4i € BUIIAJKOBUMHE 1 HeKopeboBaHuMiL. KpiM Toro, 6yna JoBezieHa Gesrexa 3arpo-
TIOHOBAHOI KpUNTOrpadivHoi CHCTEMM.

KiouoBi caoBa: MomdikoBanuii Metoz poio ranaktuk( MPT), mariunuii Ky6, renepaitist Kio4is, Kpunrorpadisi.
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PO3POBKA METO/IY 3AXUCTY BIJI ATAK HYJIbOBOTO JTHA HA BA3I AHAJIITUYHOT MOJIEJI 3MIHU
CTAHIB MEPESKEBOT NICOUHUIII (c. 50-57)

C. C. Byuuk, O. K. IOzin, I. /1. Bouaapenko, P. B. 3106ina, O. O. Cynpyn

[IpeacTaBiaeHo METO/ 3aXUCTy BiJl aTaK HYJbOBOTO JHSI 3 BUKOPUCTAHHIM TEXHOJIOTI MCOYHUIIL HA OCHOBI PO3POOIICHOI aHAITHYHOT
MoJieJti 3 IMOBIPHICHUM paI>KyBaHHIM CTaHiB iHdopMariiitnoi cuctemu. B Mozesri BpaxoBano yMOBU anipiopHOi HeBU3HAYEHOCTI 1I[0/I0 TIapa-
METPiB MOTOKY JIeCTPYKTUBHOTO BILIMBY Ha CUCTEMY 3 BpaXyBaHHAM TUIIOBUX IIPOIEYP MePeKeBOi ITiCOUHMUIL].

3ammponoHoBaHa MojeTb CTaHiB iH(OPMAIiiTHOI CHCTeMU T03BOJISIE aHAMI3yBaTH Ta BiJCJTIIKOBYBATH BCi MOJKJWBI CTAaHU Ta OIli-
HIOBATH piBeHb OE31EKH B IUX CTaHaxX, Ta HMOBIPHOCTI Mepexo/iB A0 HuX. TakuM YMHOM, MOKJIMBO BUSABUTH Haitbiabur HeGesneuni, Ta
BiZIC/IIIKYBaTH aKTUBHOCTI, 110 CTAJIN NPUYMHOIO BiAMOBIIHNX 3MiH. [IpuHIINOBa BiMIHHICTD JaHOI MOJIEJ BiJl CTAaH/APTHUX TAXO0/IB
MOJISATAE B BAaroBUX KoedilieHTax, M0 XapaKTepU3yloTh He iHTeHCUBHICTh BHHUKHEHHS BUIAIKOBHUX MO/iH, a iHTEHCUBHICTH MEPEXO/IiB
MIJK CTAaHAMU.

Jlist GesniocepeiHbol peasisaliii Ta 3acTOCYyBaHHS 3allPOTIOHOBAHOI aHAITHYHOI MOJIEJi BUKOPUCTAHO TEXHOJIOTI HaraTopiBHEBUX Mepe-
JKeBUX “IIICOYHUIL”.

BiaMiHHICTb Bift IHIIMX IOIYJISIPHUX AaHTUBIPYCHUX 3aC00IB I0JISATAE Y BAKOPUCTAHHI allpiopHOi MaTeMaTHYHOI OIIHKH 3arpo3, 1110 10380~
JISI€ BUSIBUTH BIUINBH, 1[0 HE PO3TJISIAI0OTHCS K 3arPO3U KIACHYHIMI CUCTEMAMU JI0 MOMEHTY HaHECeHHS IIKO/M CHCTeMI.

IMoenHanHs 3i cTaHAapPTHUMHU 3ac00aMU 3aXMCTY J03BOJISIE OKPEMO aHasisyBartu (ailiu, sSIKi € 3aHaATO BEJIUKUME 32 PO3MIpOM,
YU HAAXOIATH JI0 CUCTEMH He Yepe3 3araJbHUIl IITI03, 10 KOHTPOIIOETHCS MePEKeBOI0 “TICOYHNIEI0”, a 3 30BHINIHIX HOCIIB KiHIIEBUX
KOPHUCTYBayiB.

BriposagskeHHst po3po06IeHOI aHAITHIHOT MOZIET TO3BOJIMIIO MOKPAIIUTH PiBEHb 3aXNUCTY KOPIIOPATUBHOI Mepexki Ha 15 %, BiAmosiaHo
JI0 KIJIbKOCTI BUSIBJIEHUX 3arpo3. Taka pisHUIL MOSCHIOETHCS HE3/JaTHICTIO KJIACHYHUX ITPOTPaM BUSIBUTH HOBI 3arPO3H, SIKIIIO BOHU IIle He 3a-
HeceHi 10 6a3u MporpaMu, Ta iX aKTHBHICTh HE € TPUBIAIBHOI.

KmouoBi coBa: ataka HyJIbOBOTO /IHSI, AaHATITUYHA MOJIEJIb, PAHIKYBAHHS CTaHiB, MEPeKeBa MICOUHUI, 3aXUCT iHMOPMAILi.
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H3B-CTETAHOTPA®IA 3 BUKOPUICTAHHAM BIOMETPIYHOTO IIABJIOHY BIJIBUTKA HOI'U (c. 58-65)

Israa Mohammed Khudher

Creranorpadist — 11 HayKka PO MPUXOBYBAHHSI CEKPETHUX JAHUX BCEPEAVHI IHINOTO THIY AaHUX, TAKUX SK 300paskeHHsT Ta TeKCT. LLi
JaHi BiloMi SIK JlaHi-HOCIT, BOHY ZI03BOJISIIOTH JIIOSIM B3a€MO/IISITH TaeMHO. MeToro ganoi po6oTi € po3pobKa creranorpadivnoi cucremu 6io-
MmetpuuHoi Bigyanisauii (CCBB). Cucrema 1mobynoBana Ha 0CHOBI riGpuamnsaiii MeTonis 06pobKu 300pakenb, creranorpadii Ta mWITYyYHOrO
inrenexty. ITin yvac 06po6kn 306paskens cuctema otpumye RGB-300pakeHHsT KIHUMKIB CTyTIEHb i TTONepeHbo 00po0IsIe X It OTPUMAaHHS
300paskenb abaoHiB crynenb. [ToTiM 3a goroMoroio HaiiMentn sHauaymoro 6ita (H3B) iocTpyeTbes JTaHIIOTOBIIA KO/ /ISt IePCOHATBHOT
indopmarii B 306paskeHHi mabIoHy CTYIHI. 3a A0MOMOTOI MeTOMy mTyuHOI OKomHoi KosoHil (IIIBK) BUKOHYEThCS Omepallisi TOUHOTO
posrizHaBatis. BUIpoOyBaHHsS aBTOMATH30BAHOI CHCTEMHU IPOBOANIIOCS Ha CHPaBKHIX Mpubm3Ho ges’sHocta RGB-300pakeHHsIX KiIHYNKIB
CTYIIEHb, BIZIOMUX SIK 300paKeHHsI OOKIAIMHKI, 1 3TPYIIOBAHUX B JICB ATh KJIACTEPIB, SIKi aBTOPHU3YBA/IN BidyalibHy 6a3y HaHuX. 3a I0MOMOIO0
METO/y HaliMeHII 3HAYYOT0 GiTa MmabIoH CTYIHI IIePETBOPIOETHCS B CTEr0-300pasKeHHsI i 30epiracThest y BidyaubHiil 6asi JaHUX cTero st
MOJAJIBINOTO BUKOPHCTaHHs. Basa mannx 06’ekriB Gysra moGymoBaHa st KOKHOTO cTero-1mabiony BigbuTka crymai. Ha 1ipomy etari 306pa-
JKEHHS TIEPETBOPIOETHCS B KIIbKICHI aHi i 36epiraetbes y (aiini 6asu nanux o6’ekris Excel. KiibKicHi 1aHi BUKOPHUCTOBYBAIKCS Ha €Talli pO3-
Mi3HABAHHST JUIsI CKJIalal s TIOBIIOMIICHHST TIPO BiAXuUJIeHHs a60 npuidusaTrs. [Ipu npuitHsTTi 6yI10 OTPUMAHO BiIIOBIZHE BXOMKEHHST CTErO-
mabJI0Hy KiHUUKIB CTyIIeHb, Oy/IM BUTydYeH] BIAMOBIAHI OKpeMi aHi i moJI0KeHHs KiacTepa y BisyanbHill 6asi ganux crero-mabaonis. ificHo,
BiztoOpaskaeThest MabJIOH KiHYMKIB cTyreHb. Ha pesysbrati 3armpornoHoBaHoOT poOOTH BIUIMBAE BUGIP ONTUMATBHUX 03HAK 3 BUKOPHCTAHHSIM
METOJLY IITYYHOT OKOIUHOT KOJIOHIT 1 KJacTepusaitil, 110 3HUKY€E CKJIAHICTh 1 3ro[I0M MiBUIILY€E MIBUAKICTL posmisHaBanis 10 93,65 %. Lleit
MOKa3HUK TIEPEBEPINYE iHII MeTonU B 00JacTi GiOMETPUYHOTO PO3Ni3HABAHHSI.

KiouoBi caoBa: creranorpadist, mabioH KiHYMKIB CTYIIHI, riGpuan3altisi, CTero-300paskeHHs, 0OKIaJMHKa, KIacTepusallis, 6ioMeTpisi.
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PO3POBKA CUCTEMU CUHXPOHI3AII BXI/THOTO CUTHAJIY TEJJEKOMYHIKAIIIMHOT MEPEKI IPU
YMOBI 3MEHIIIEHHS NEPEXIZTHOT CKJIATOBOT ®A30BOI IOMWJIKU (c. 66-76)

JI. H. Bepkman, O. M. Tkauenko, O. JI. Typoscekuii, B. I. @okin, B. I. CtpesnbHikos

SIkicTh mpuiiomy, 06poOKa Ta AEMOIYIALIST BXIIHOTO CUTHALY B MEPEKAX TEIEKOMYHIKAIIIIHIX CHCTEM TiCHO MOB'A3aH] 3 TIOKA3HUKAMHU
SIKOCTI (DYHKIIOHYBaHHsI OJHIET 3 MICHCTEM BKa3aHUX MEPEK, a caMe crcTeMu (hasoBol cuuxpoHisaitii. B po6oTi 6e3nocepeinbo posrisiHy Ti
TUTAHHS THABUNIEHHST MIBUIKO/AIl Ta 3MEHIIEHHs TTePeXiHOi CKIaM0B01 (a30BOi MOMUIKH, SIKA MOPOJKYETHCS MEPEXiIHUMU TIPOIIeCAaMU B
KOMOIHOBaHii cucreMi cuuxpoHisaitii. Po3po6iieHo MaTeMaTHYHy MOJIEb, SIKa J03BOJISIE MTPOBECTH CUHTE3 PO3IMKHYTOTO 3B'SI3KY CHCTEMU
CHUHXPOHI3aIlii TeJIeKOMYHIKaIiiTHOT Mepeki P YMOBi 3MeHIIIeHHsT TIepeXiiHoi cKJIa1oBoi ¢hazoBoi momuiku. [Tokazano, 1o npocTuii po3imMKiy-
THI1 38’5130K, CHHHTE30BaHMII [IPM YMOBI HPU/IYIIEHHSI OBLIBHO 3racar0uoi I1epexi/IHOl KOMIIOHEHTH, I03BOJISIE 3MEHIINTH Yac TIePeXi/IHOTO MPOLeCy B CUCTeMI
TpH 36epeskerHi OYATKOBOTO MOPSIIKY aCTATH3MY. [IpH CHHTE3i KOMIUIEKCHOTO 3B'I3KY TIEPEXITHITI MPOTIEC CTAE KOIMBAIBHIM.

BeraHoBIeHO, 1110 B yMOBax cTpubka dhasu un cTpubKa 4acTOTH HOJIMIIATH AUHAMIKY CHCTEMH Ta 3MEHIIUTH ePEXiJHY CKIAI0BY JUC-
niepcii $haszoBoi MOMUIKE MOKHA IIJISIXOM BILIMBY HapaMeTPiB JIAHKM PO3IMKHYTOTO 3B'sI3Ky Ha KOPEHI XapaKTePUCTUYHOTO PiBHSIHHS Hepe-
XiZiHOTO TIpoItecy. Po3risiHyTo 0coOJIMBOCTI CHHTE3Y PO3IMKHEHOTO 3B SI3KY /ISl iHTEPBAJIIB PYXY, BIAOBIAHUX [AIJISHKAM 3 TIO3UTUBHUM i
HEraTHBHUM HAaXMJIOM CTAaTHYHOI XapakTeprcTHKH (hazoBoro auckpuminatopa. ChopMoOBaHO YMOBH, 1110 J03BOJISIOTh BU3HAYATH 3HAYCHHS Ta
3HAK KOPEHs XapaKTePUCTUIHOTO PiBHIHHS TEPEXiIHOTO TIPOIeCy, KN BHOCUTLCS MapaMeTPOM JAHKN PO3iIMKHEHOTO 3B’SI3KY OKPEMO /ISt
JUJISTHOK CTIITKOTO Ta HECTIHKOTO PyXy CTATUYHOI XapaKTePUCTUKU (HDa30BOTO AUCKPUMIHATOPA.

[Tosana MmaTemMaTiyHa MOJIE/Ib CUHTE3Y PO3IMKHYTOTO 3B'sI3KY JI03BOJIIJIA OTPHMaHI OTIOpHI pe3yJbraTi. Bonn mokasam, 1o st nojas-
JeHHs 10 «0» MOBLIBHO 3aTyXa0401 KOMIOHEHTH XapaKTePIUCTUYHOTO PiBHIHHS (Hha30BOi MOMIJIKI HEOOXIHO 3a06€3MeUnTH 3HAYHY [IEPEBATY,
1o 10 pasiB, KOPEHiB, [0 BHOCATHCS JIAHKOIO PO3IMKHYTOTO 3B’A3KY, Hajl KOPEHAMU BKa3aHOI KOMIOHEHTH. 3MiHOIO 3HAYEHHS HapamMeTpy
PO3IMKHYTOTO 3B’sI3Ky MOKHA 3HAYHO, /10 5 i GijbIne pas, SMEHIIUTH Yac MepexijiHoro mporecy B KOMOIHOBaHIH cucteMi CHHXpOHi3aIli mpu
oanovacHomy, Ha 18—25 %, 3MeHIIeH ] 10YaTKOBOTO 3HAYEHHSI [ePeXi/[HOT TOMUIIKN.

KiiouoBi cioBa: kombiHoBaHa cHCTeMa CHHXPOHI3allii, ancepcis pazoBol MOMUIKH, TIEPeXiHa CKIa/0Ba (Da30BOI MOMUJIKH.



	попа_1_9_прав
	Попа 1.9 укр

