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In modern software, crypto-algorithms are widely used for both
data encryption tasks, and authentication and integrity checks.
There are well-known and proven crypto-algorithms. Their cryptore-
sistance is either mathematically proven or based on the need to
solve a mathematically complex problem (factorization, discrete
logarithm, etc.). On the other hand, in the computer world, informa-
tion constantly appears about errors or <holes» in a particular pro-
gram (including one that uses crypto-algorithms) or that it was bro-
ken (cracked). This creates distrust both in specific programs and in
the possibility to protect something in general by cryptographic me-
thods not only from special services, but also from ordinary hackers.
A promising direction of research in this field is the implementation
of a hybrid random number generator with two types of entropy
sources in cryptosystems.

The method and means of implementing a hybrid random num-
ber generator with two types of entropy sources: external — based
on Zener diode noise and internal — based on the uncertainty state
of the transistor-transistor logic structure are presented. One of the
options for the practical implementation of a random number gene-
rator is presented, where two sources are used as a source of entropy:
an external source — Zener diode noise and an internal source — the
undefined state of the transistor-transistor logic structure. The func-
tional diagram of the proposed random number generator with two
types of entropy sources is given. The MATLAB/Simulink model

of the proposed random number generator is built, the results of
the statistical analysis of the generated random sequences by the
NIST SP 800-22 test package are given.

Keywords: crypto-resistance, crypto-algorithm, random num-
bers, pseudo-random numbers, uncertainty zone, entropy sources,
cipher stability.
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The object of this study is the process of segmentation of images
acquired from space optoelectronic surveillance systems. The method
to segment images from space optoelectronic surveillance systems
based on the Sine-Cosine algorithm involves determining the thresh-
old level; unlike the known ones, the following is carried out in it:

— preliminary selection of red-green-blue color space brightness
channels in the original image;

— calculation of the maximum distance of movement of agents in
the image in each brightness channel;

— calculation of the values that determine the movement of
agents in the image in each brightness channel;

— determining the position of agents in the image using trigono-
metric functions of the sine and cosine in each brightness channel.

An experimental study into segmenting images acquired from
space optoelectronic surveillance systems based on the Sine-Cosine
algorithm was carried out. It was found that the improved method
of image segmentation based on the Sine-Cosine algorithm makes
it possible to segment the images. In this case, objects of interest,
snow-covered objects of interest, background objects, and undefined
areas of the image (anomalous areas) are identified.

The quality of image segmentation was assessed using the
Sine-Cosine algorithm-based method. It was found that the im-
proved segmentation method based on the Sine-Cosine algorithm
reduces the segmentation error of the first kind by an average of 21 %
and the segmentation error of the first kind by an average of 17 %.

Methods of image segmentation can be implemented in software
and hardware systems that process images acquired from space opto-
electronic surveillance systems.

Further studies may involve comparing the quality of segmen-
tation by the method based on the Sine-Cosine algorithm with seg-
mentation methods based on evolutionary algorithms (for example,
genetic ones).

Keywords: image segmentation, space optoelectronic surveil-
lance system, Sine-Cosine algorithm.
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The object of the research is a special-purpose communication
system. The relevance of the research lies in the need for complex
management of resources of special-purpose communication sys-
tems. The resources of the special-purpose communication system
are defined as: spatial, temporal, frequency and hardware resources.
Destabilizing factors include: intentional interference; denial-of-ser-
vice cyber attacks and fire damage to individual elements of the
special-purpose communication system. The method of complex
management of resources of special-purpose communication systems
was improved. The difference between the proposed method and
the known ones is that the specified method contains improved
procedures:

— determination of the impact of destabilizing factors on the
special-purpose communication system;

— description of special-purpose communication systems of va-
rious architectures;

— determination of the rational route of information transmis-
sion and operation mode of communication devices in the general
special-purpose communication system;

— consideration of uncertainty about the state of the special-pur-
pose communication system;

— determination of the number of necessary forces and means of
communication, which must be increased for the full functioning of
the special communication system. The improved method provides
a gain of 20-26 % compared to classical approaches to the manage-
ment of resources of special-purpose communication systems. The
improved method can be used at the control points of the communi-
cation system of groups of troops (forces) while planning the organi-
zation of communication and at the stage of operational management
of the communication system.



Keywords: special-purpose communication system, destabiliz-
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tem topology.
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In this paper, a jamming attack (a kind of Denial-of-Service at-
tack) was investigated, which interfered with the normal operation
of a Mobile Ad Hoc network, which is more vulnerable to various
attacks because of its self-configuration, dynamic characteristics,
therefore, jammers would affect the network QoS parameters by
reducing the throughput and increasing the delay. This problem is
solved in this study by enabling the Point Coordination Function,
which is a media access mechanism specified by the IEEE standard
in some selected MANET nodes (guard nodes) to improve the defi-
ciency of MANET’s performance. The Riverbed modeler was utilized
as a simulation tool. In this study, six jammers with two different
transmission power values had been applied. In a number of differ-
ent simulation scenarios with and without jammers, the estimated
results showed that the jammers affected the network performance
by increasing the delay to 3.0658 sec and decreasing the throughput
to 120200.59 bits/sec. After enabling the PCF mechanism in a number
of selected nodes, the results allowed the user to solve the problem by
improving the network deficiency so that the throughput had been
increased to 137478.32 bits/sec and the delay had been decreased
to 0.7556 sec. It can be concluded that PCF is a good improvement
for different levels of jammer transmission power such as 0.01 W and
0.001 W, and PCF also improved the network’s delay and through-
put when the number of PCF enabled nodes had been increased to
10 nodes and 12 nodes, respectively. The improvement is also in-
creased. This study can be used in practice for any ad hoc network
when attacked by jammers.

Keywords: MANET, Riverbed, point coordination, routing pro-
tocols, jamming attacks, delay, throughput.
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Target scattering or reflection is used by radar systems to iden-
tify and detect targets. The larger the echo that was returned to the
radar receiver, the superior the signal-to-noise ratio and the greater
the likelihood of detection. The radar cross-section (RCS) deter-
mines the quantity of energy reflected from a target in radar systems.
This work shows new modeling for radar targets with growing stages
of fidelity. We introduce the RCS concept for straightforward point
targets and extend this into additional complex states of targets with
several scattering midpoints. In addition, we discuss the modeling of
fluctuations in RCS with time and briefly consider the case of the
polarized signal. Because the receiver and transmitter are co-located,
the effort focuses on narrowband mono-static radar techniques. The
RCS value changes between scans. We simulate the replicated po-
wer of a sent signal over 10,000 scanning over unit incident signals,
assuming that the signal illuminates the target just once each dwell.
The target is modeled by four scatterers that are placed at four



square vertices. All scatterers are cylindrical-point targets on
a 0.5-meter square XY plane without losing generality. The acquired
results demonstrated how to generate target echoes while account-
ing for statistical fluctuations. From the relation between RCS and
elevation angle variations for cylindrical targets, the obtained result
demonstrated that the first two outputs are the same and confirmed
that there is no reliance on azimuth angle. The comparison between
wideband and narrowband RCS patterns demonstrated that the
RCS profiles of the target-matched shallower nulls for azimuth
direction are in the range of (40-50) degrees at zero elevation for
4 scatterers’ extended targets.

Keywords: radar cross-section (RCS), target scattering, point
targets, measured targets’ profiles, extended targets.
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Free space path loss is a function of frequency and propagation
distance and the RF signal propagates at light speed in all directions
in free space. The performance evaluation of wireless and radar
communication technologies is related to understanding the prop-
agation environments. This work presents the modeling of several
RF propagation properties that include atmospheric attenuation
due to rain, free space path loss, gas, and fog, as well as multipath
propagations caused by ground bounces. The methodology discusses
the developed model according to the series of (ITU) International
Telecommunication Union references to radio wave propagation.
This work discusses the Free Space Path Losses (FSPL), and Propa-
gation Losses (PL) due to the atmosphere, precipitation, snow, rain,
clouds, fog, atmospheric lensing and absorption, and polarization
mismatch. The work also discusses the vertical coverage diagram
and radar propagation factor. The obtained results demonstrate
that the PL increases with frequency and range, at a 90-degree roll
angle, the attenuation approaches infinity, and as the altitude rises,
the amount of attenuation caused by lensing decreases. The analysis



of attenuation at 1 km vs. frequency variations, at roughly 60 GHz,
indicated a high absorption owing to air gas. Lensing attenuations
are also offered as secondary outputs for convenience, the wideband
channels present higher performance crossways and a wide range of
target height as expected. When the target height increases, the in-
fluence of multi-path fading approximately vanishes entirely due to
the variation increasing in the spreading delay between the bounce
and direct pathway signals. This will reduce the coherence sum bet-
ween these two samples on receiving by the target.

Keywords: free space path loss (FSPL), propagation losses (PL),
weather antenna attenuation.
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A mathematical model of the information system (IS) for
monitoring the state of objects that may be exposed to extreme in-
fluences has been built. The system consists of n devices that work
independently of each other. To construct the specified information
system, which has the minimum permissible reliability of event re-
cognition, a class of structures of the type «k with n» is considered.

Formulas for determining the probabilistic characteristics of n
parallel reserved sensors for structures of the «k with n» type were
derived; the probability of these events was calculated; and plots of
their distribution were constructed. The peculiarity of the derived
formulas is that they can be implemented on logical elements with
which one can build a physical decision support device. The number
of sensors and their corresponding probabilities of correct detection
of fire at the given majority values of fire probability were also de-
termined; the cost indicators of the information system were defined.

A method for improving the reliability of IS has been developed,
based on the use of the optimal number of information sensor. The ra-
tio of finding probabilistic states of IS for structures of the «k with n»
type was obtained. Algorithms for calculating the probabilities of IS



states, as well as an algorithm for determining the number of infor-
mation sensors and the corresponding probabilities of fire detection,
have been developed. The feature of these algorithms is that they
make it possible to determine the optimal number of information
sensors. An estimate of the effectiveness of IS indicators of the
considered types of structures was found: the probability of correct
detection, the probability of non-detection, and false alarm.

The reported results can be used to select the optimal structure
for recognizing dangerous flight situations: choosing the number of
sensors corresponding to the high probability of correct detection
and the minimum probabilities of non-detection and false alarms,
taking into consideration the cost of sensors.

Keywords: information redundancy, information security, reli-
ability of event recognition, possibility of correct detection.
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PO3POBKA AITAPATHOI KPUIITOCCTEMH HA OCHOBI ®OPMYBAUYA BUIIAJIKOBUX UMCEJ 3 IBOMA TUIIAMU
JIPKEPEJI EHTPOIIII (c. 6-16)

C. II. €Bcees, Khazail Rzayev, O. A. Jlantes, Ruslan Hasanov, O. B. Minos, Bahar Asgarova, Jale Camalova, C. C. Ioraciit

VY cywyacHoMy mporpaMHOMY 3abe3eueH i KPHITTOAITOPHTMHI MIHPOKO 3aCTOCOBYIOTHCSI SIK /10 3aBAAHD MNGPYBAHHS IaHIX, TaK i ayTeH-
tudikarii i nepesipku nimicnocti. Ienyiors 706pe BifoMmi Ta anpo6oBani KPUITOAITOPUTMU. IXHs KPHUITOCTIHKICT a60 0BeIena MaTeMaTy-
HO, 200 3acHOBaHa HA HEOOXIHOCTI BUPIIIEHHSA MaTEMaTHYHO CKJIa/HOI 3a/a4i (pakropusariii, AnckpeTHOro jorapudMyBaHHs TOI0). 3 iHII0-
ro 60Ky, B KOMIT'IOTEPHOMY CBITi BECh yac 3’IBJISETHCA 1HPOPMALList TIPO TOMUIKN ab0 «AipKi» B Till uu iHIIii iporpami (B T. 4. siKa 3aCTOCOBYE
KPUITOAITOPUTMH ), a00 TIPO Te, 110 BoHa OyJia 3mamana (cracked). Ile cTBOPIOE HEMOBIPY SIK 10 KOHKPETHUX MPOTPaM, TaK i 10 MOKIUBOCTI
B3arajii 3aXMCTUTH TOCH KPUNITOrpaiuHUMI METOAaMU He TUIBKK Bijl crienc/aysk6, a il Bi mpoctux xakepi. [TepCrieKTUBHIM HATIPSIMOM
JOCTTI/IZKEHb Y 11ili rajiysi € peaisaiiis y KpunrocucreMax TibpuaHoro (popMyBaua BUTIAAKOBUX YKCEJI i3 IBOMA THIIAMU JIZKEPEJT eHTPOIIii.

Hasozutbest MeTopnKa Ta 3acobm peasizaiii riOpuaHOro (GopMyBada BUMAIKOBUX YMCEN 3 ABOMA THIIAMM JUKEPET EHTPOIIi: 30BHiMI-
HIM — Ha OCHOBI HIyMiB cTabiIiTPOHA Ta BHYTPINIHIM — Ha OCHOBI CTaHy HEBU3HAYCHOCTI CTPYKTYPU TPAH3UCTOPHO-TPAH3UCTOPHOI JIOTIKH.
Hageneno ojun i3 BapiaHTiB NMpakTHYHOI peasizarii GopMyBaya BHUIIQJIKOBUX YHCEJ, Jie SIK JIPKEpPeJo eHTPOIii BUKOPHCTOBYIOTHCS BA
JKepesia: 30BHIIIHE UKEPETo — IIyM CTabiMiTpoHa i BHYTPIIIHE KepesIo — HeBU3HAYEHNI CTaH CTPYKTYPH TPAH3UCTOPHO-TPAH3UCTOPHOI
soriku. HaseieHo GyHKIIOHAIbHY CXEMY 3alPOIIOHOBAHOr0 (hopMyBaya BUIIA[KOBHX YKCEN 3 IBOMA THIIAMU JpKepest eHtportii. [To6ynoBano
MATLAB/Simulink mozesn 3anpornionosanoro ¢popmyBada BUIIQJKOBUX YKCEJl, HABEACHO PE3YJIBTATH CTATHCTHIHOTO aHali3y ¢(hOPMOBAHUX
BUIAAKOBUX ocaigoBHocTell makeroM tectis NIST SP 800-22.

KmouoBi cioBa: KPUMTOCTIHKICTh, KPUTITOAJTOPUTM, BUITAJKOBI YHMCJIA, TICEBOBUIIAKOBI YICJIa, 30Ha HEBU3HAUYECHOCTI, JUKepesa eHTPO-
Tii, CTIKICTD mHdpy.
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PO3POBKA METO/JIY CETMEHTYBAHHA 30bPAKEHDb 3 KOCMIYHUX OIITUKO-EJNEKTPOHHUX CUCTEM
CIIOCTEPEKEHHSA HA OCHOBI SINE-COSINE AJITOPUTMY (c. 17-24)

I. B. Xynos, O. M. Maxkogeiiuyk, B. I. Xynos, B. I. Mamora, A. M. Auapienko, €. M. Teprumuik, B. B. [Tamenko, /1. JI. Ilapamyk,
L. A. Xwxknuak, T. M. Kaximynin

O06’€KTOM JIOCJIIZKEHHS € TIPOIIEC CETMEHTYBAHHS 300PasKeHb 3 KOCMIUHUX OTITHKO-EJIEKTPOHHUX CUCTEM CIIOCTEPEKEHHs. MeTot cermeH-
TYBaHHsI 300PaKEHb 3 KOCMIYHUX ONTHKO-EJIEKTPOHHUX CHCTEM CIIOCTepeskeHHs Ha ocHOBI Sine-Cosine aaroputmy, nepedadac BU3HAYCHHS
TIOPOTOBOTO PiBHS, B IKOMY, Ha BiIMiHy Bi/l BIZIOMIX, TPOBOIUTHCST:

— MOTIEPEIHE BULIEHHS KAHAITIB ICKPABOCTI KOJIbOPOBOTo mpoctopy Red-Green-Blue Ha BuxigHomy 300pakeHHi;

— PO3paxyHOK MaKCUMAJIbHOI BifiCTaHi TlepeMillieH st areHTiB Ha 300paskeH i B KOKHOMY KaHaJl sICKpaBOCTi;

— PO3PaxyHOK BEJMYHUH, 10 BUSHAYAIOTH PyX areHTiB Ha 300pasKEHH] B KOKHOMY KaHAJIl SICKPABOCTI;

— BU3HAYEHHST MOJIOKEHHST areHTiB Ha 300paKeHHI 3 BUKOPHCTAHHSIM TPHUTOHOMETPHYHUX (DYHKIHH CHHYCa Ta KOCHHYCA B KOXKHOMY
KaHaJIi SICKPaBOCTi.

ITpoBeieHoO eKCIepuMEeHTaIbHE JOCII/DKeHHST CErMEHTYBAHHS 300paskeb 3 KOCMIYHUX ONTHKO-EJIEKTPOHHUX CHCTEM CIIOCTEPEKEHHST
Ha ocHoBi Sine-Cosine anropurmy. BeranoiieHo, 110 YI0CKOHAJIEHA METO/ CerMEeHTYBaHHsA 300paskeHb Ha ocHoBi Sine-Cosine aaropurmy
JI03BOJISIE TIPOBOJIUTH CETMEHTYBaHHS 300pakeHb. [Ipu bOMY BUAIIAIOTHCS 00’€KTU iHTEpecy, 00’€KTH IHTEpeCy il CHITOBUM MOKPOBOM,
(horoBi 00’exTH Ta HEBU3HAYCH] AIISAHKN 300paskeHHs (AaHOMAJIBHI JIJISTHKN ).

ITpoBeieHO OIIHIOBAHHST SIKOCTI CErMEHTYBaHHS 300pakeHb MeTOZIOM Ha ocHOBI Sine-Cosine asropurmy. BeraHOBIIEHO, 110 YIIOCKOHAIE-
HUI METOJl CEerMEHTYBaHHs Ha OCHOBI Sine-Cosine aqropuTMy 3HIKYE MOMUJIKY cerMeHTyBaHHs | posty B cepemabomy Ha 21 % Ta MOMUIIKY
cermentyBants 11 poxy B cepeanbomy Ha 17 %.

Metoau cerMeHTyBaHHsS 300paskeHb MOKYTh OyTH PeaTi3oBaHi y IPOrpaMHO-anapaTHUX KOMILIEKcax 0OpoOKH 300paskeHb 3 KOCMIUHIX
OTITHKO-eJIEKTPOHHIX CHCTEM CIIOCTEPEKEeHH:I.

Tlogasnbii KociifukeHHst MOKYTh OYTU Ha MOPIBHSHHS SIKOCTI CErMEHTYBAHHsI METOIOM Ha ocHOBI Sine-Cosine ajropurmy 3 MeToIamMu
CerMeHTyBaHHs Ha OCHOBI eBOIOIIIHNX aJTOPUTMIB (HaPUK/Ia/], TeHeTHIHNX).

Kiio4oBi ciioBa: cermMeHTYBaHHsI 300paskeHHsT, KOCMIYHA OTITUKO-eTEKTPOHHA CUCTEMA criocTepeskerHst, Sine-Cosine aqropurM.
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YAOCKOHAJIEHHA METO/IMKH KOMIIVIEKCHOTI'O YIIPABJIIHHA PECYPCAMU CUCTEM 3B’AA3KY CIIEHIAJIbBHOT'O
IMPU3HAYEHHA (c. 34-44)

M. B. Kosaup, O. 4. Cosa, O. B. Opaos, A. B. Illumanpkuii, FO. 3. ApraGaes, O. B. Illkuaii, A. O. Bepernos, O. A. Kouuianp,
€. 0. Kusuio, I. O. JKusuio

O0’eKTOM 3a3HAYEHOTO JOCHI/KEHHSI € CHCTeMA 3B'S13KY CIEIIabHOTO [PU3HAYEHHS. AKTYaIbHICTh JOCIIIKEHHS OJIATAE Y HeOOXil-
HOCTI KOMIIJIEKCHOTO YIPAaBJIHHS PecypcaMn CHCTEM 3B’sI3Ky CHelliaJbHOro npusHadeHHs. Ilin pecypcamm cucteMu 3B’S3Ky CIIEIIaTbHOTO
MPU3HAYEHHST PO3YMIIOTBCS: IPOCTOPOBUI, YACOBHIA, YaCTOTHHIT Ta anapatHuii pecypeu. J{o gectabinisyounx GakropiB BiIHOCATHC: 3aBajin
HABMUCHOTO TIOXOJIKEHHsT; KibepaTaKit, HApaBJIeHi Ha Bi/IMOBY B 0OCJyTOBYBaHHI Ta BOTHEBE YPAKEHHsI OKPEMUX €JIEMEHTIB CHCTEMHE 3B’ SI3KY
CHeIialbHOTO TIPU3HAYEeHHS. YI0CKOHATIEHO METOANKY KOMIIJIEKCHOTO YHPaBIiHHS pecypcaMy CUCTEM 3B’SI3KY CIIEI[ia/IbHOTO MPU3HAYCHHS.
BigMiHHICTD 3a1IPOIIOHOBAHOI METO/IMKY Bijl BIIOMUX I0JIATAE Y TOMY, 1110 3a3HaUY€HA METO/IMKA MICTUTh YJIOCKOHAJIEH] [1POLie/lypu:

— BU3HAYECHHs BIUIUBY JecTabiizyiounx (hakTopiB Ha CHCTEMY 3B’I13KY CIIEIialbHOTO IPU3HAYEHHS;

— OHNCY CHCTEMU 3B'SI3KY CIICIiaIbHOTO IPU3HAYCHHS Pi3HOI apXiTeKTypy;

— BU3HAUEHHSI PAIliOHATLHOTO MapIIPyTy Mepeaadi indopmartii Ta pesxknmy poboTu 3aco0iB 3B’13Ky B 3aTaIbHIN CUCTEMI 3B’SI3KY CIIEIialb-
HOTO NTPU3HAYCHHS;

— BpaxyBaHHs CTYIIHIO HEBU3HAYEHOCTI IIPO CTAH CHCTEMH 3B’SI3KY CIIEI[ia/IbHOTO IIPU3HAYEHHS;

— BU3HAYEHHS KiJIbKOCTI HEOOXIZHMX CHUJI Ta 3acO0iB 3B'3KY, sIKi HEOOXiZIHO HAPOCTUTH JJISi MOBHOIIHHOTO (DYHKILOHYBAHHST CHCTEMH
CIEIIATBLHOTO 3B'S13KY. YIOCKOHAJIeHa METO/IMKA 103BOJIsi€ oTprMat Burpait y 20—26 % y nopiBHSAHHI 3 KJACHYHUMH TAX0aMK 10 yIIPaB-
JITHHSI PeCypcaMy CUCTEM 3B’sI3KY CIIeIiaabHOTO IIPU3HAYEHHS. YIOCKOHATIEHY METO/IMKY JOTIJIBHO BUKOPUCTOBYBATH HA IIYHKTAX YIIPABJIiHHS
CHCTEMOIO 3B’sI3Ky YIPYMOBAaHb BiliCbK (CHJI) MPY TIAHYBAHHI OpTaHisallii 3B’s3Ky Ta Ha eTalli OllepaTUuBHOTO YIPABIiHHS CUCTEMOIO 3B’SI3KY.

Kimouosi ciioBa: crctema 38's13Ky CIIEIIaIbHOIO TIPU3HAYEHHS, AeCTablTi3y 04l (hakTOpH, PECyPCH CHCTEMH 3B'SI3KY, TOIOJIOTISE CUCTEMU 3B S3KY.
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JOCJIIIKEHHA MOBLJILHOI OJTHOPAHTOBOI MEPEJKI HA OCHOBI MEXAHI3MY IIEHTPAJII30BAHOT
KOOPIUHAIII HA IPEAMET HABMUCHHX MEPEIIKO/I (c. 45-53)

Shayma W. Nourildean, Sabbar I. Jasim, May T. Abdulhadi, Mustafa Musa Jaber

VY mauiii po6oTi JOCAIKEHO HABMUCHI Tepernkoan (PIi3HOBHL aTaKku TUILY «Bi]MOBa B 06CJ1ymByBaHHi>>), 1110 MEPENTKO/IZKAI0Th HOPMaJlhb-
Hiit po6oTi MOGIJIBHOT OZIHOPAHTOBOT MEPEXKI, stka OLJIBIIT BPa3InBa [JIsl PI3HUX aTak Yepes3 CBOI0 caMOKOHMIrypaitito, IMHaMIuHI XapaKTepUCTH-
ku. OTiKe, TIEPEIIKO/N BIUIMBATHUMYTh HA TAPAMETPU SIKOCTI 0OCIYTOBYBaHHSI MEPESK] 32 PAXYHOK 3HUKEHHST TIPOITYCKHOT 3/aTHOCTI Ta 3611b-
MIEHHS 3aTPUMKH. Y JAHOMY JAOCTI/UKEHHI 1151 IpobJieMa BUPIIIYEThCS MIIIXOM BKIOUeHHs (hyHKIIT neHTpatizoBanoi koopanuaii (PCF),
sIKa ABJIsIE cO00T0 MEXaHi3M JOCTYILY JI0 cepeloBHIIa, 3azHadennii crangaprom IEEE B gestkux o6panux Bysiaax MANET (cToposkoBi By3imn)
st yeyrernns nedekris npoaykrusaocti MANET. B sKoCTi iHCTPYMEHTY MOJIETIOBAHHS BUKOPUCTOBYBaBcs cumysisatop Riverbed modeler.
VY pocaipkenni Gyso 3acTOCOBAHO IICTH TepeaBadiB MEPEeNniKo/] 3 [BOMA PI3HUMHU 3HAYEHHSIMHU MOTYKHOCTI mepeadi. Y psiii pisHuX ciie-
HapiiB MOJEJIOBAHHS 3 MepelaBayaMi [ePenKo i 6e3 HUX PO3PAXyHKOBI PE3YJIBTaTH TOKA3aJIM, 110 MePelaBadi Mepeniko/ BILIMHYIN Ha
MPOAYKTUBHICTD Mepeski, 301IbIMBIIN 3aTPUMKY 710 3,0658 ¢ i 3HM3UBIIN MPOIYCKHY 31aTHICTB 10 120200,59 Git/c. ITicast BRIIOYEHHS MeXa-
nismy PCF y Husiti o6panux BysJiiB pesyJibraTu [03BOJNIN KOPUCTYBaueBi BUPIIINTH 3ajiauy yCyHeHHs Ae(eKTiB Mepeski, Tak 110 MPOMyCKHa
31aTHiCTD 30inbmmuaack 10 137478,32 Git/c, a sarpumka snusuaach 10 0,7556 ¢. MoskHa 3po6uTi BUCHOBOK, 1110 PCF € XopoumM pinteHusm
IS Pi3HUX PiBHIB MOTY:KHOCTI nepeadi mepentkos, Takux sk 0,01 Bri 0,001 Br. Takoxx PCF no3Bosmia mokpamuTi MOKa3HUKHI 3aTPUMKH Ta
IIPOITYCKHOI 3/[aTHOCTI Mepesxi 31 30LIBIIEHHSAM KiJTbKOCTI By3:iB 3 migrpumkoro PCF 1o 10 i 12 Bysanis Bignosigno. /lane gociipkeHHs Moxke
OyTH BUKOPHCTAHE HA MPAKTUIL st Gy Ib-SIKOI O[HOPAHTOBOT MEPEKI TIPU aTalli 3a J0TIOMOTOIO TIepe/IaBayiB MeperKol.

Kmouosi ctoBa: MANET, Riverbed, rienrpasizosana KoopanHallist, IPOTOKOJM MapIIpyTH3allii, HABMUCHI TIePENIKO/IM, 3aTPUMKa, [IPO-
IyCKHA 3/[aTHICTb.
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PEAJII3AIIISI MOJIEJTI EOEKTUBHOI IIJIONII PO3CIIOBAHHSI JIJISI IIJIEN 3 PIBHUMU IIEHTPAMU
PO3CIIOBAHHSI (c. 54-60)

Sameir Aziez, Ekhlas Hamza, Fadia Hummadi, Ahmad Sabry

Jlns inentudikanii Ta BUSBJICHHS 1€l y pafioJOKAIIiHUX CUCTEMAX BUKOPUCTOBYEThCS PO3CiIOBaHHS ab0 BifoOpaskeHHs 1tiseil. Yum
OIIBIINI €XO-CUTHAJ, TIOBEPHYTUIH Ha PAiOJOKAIiHHIA TIPUiMaY, THM BHUIIE BIHOMIEHHS CUTHAJ/IIYM i THM OiIblia IMOBIPHICTD BUSIBJICH-
ns. Epexrusna moma posciopanns (EITP) BusHauae KinbKicTb eneprii, BigOuTol Bij i B pagiosokariiinux cucremax. Y po6oTi nokazano
HOBE MOJIETIOBAHHSA Pa/[ioOKaIiiHUX Iijlell 31 3pocTaloynMu piBHAMN TouHOCTI. M1 mpezacTtasiasgemo konterniiio EIIP aisa npsammx Touko-
BUX IIiJIel 1 pO3IIMPIOEMO 1 Ha OJATKOBI CKJIAHI CTaHu 1ijieil 3 IeKiIbKoMa cepeiHiMu TouKaMu poscitoBanisa. KpiM Toro, 06roBopioeThest



MozeoBanis kKosmBaib EITP 3 yacoM i KOPOTKO PO3IJISHYTO BUIAZOK MOJISIPU30BAHOro curnairy. OckiibKy npuiiMay i nepegasay o6'e/Hari,
3YCHUJISE 30CEPE/UKEH] Ha By3bKOCMYTOBUX MOHOCTATUYHUX PajlioJIOKAIiiHIX TexHosorissX. 3HauenHs1 EIIP 3mMiHIO€ThCS MiK CKaHYBaHHSIMHU.
3Mo/IeTboBaHa BiITBOPIOBaHa MOTY>KHICTh Hepezanoro curxaiy rnpotsarom 10,000 ckamyBanb 32 0AMHIYHIMY AJAI0YIMU CUTHATIAMH, [TPUILY-
CKalouH, 1110 CUTHAJI ITi/ICBIYYE IiJIb BCbOTO O/IUH pa3 3a KOKHe IijicBiuyBanHs. [ib MOIe/II0EThCS YoTUPMA PO3CitoBaYaMi, PO3TAllIOBAHUMK
B YOTHPBOX BEPIIMHAX KBajipaTa. Bei posciioBadi SBASIOTH 06010 IIMITTHAPUYHI TOYKOBI 11i1i Ha kBazpartHiil mronmwHi XY mromeio 0,5 MeTpa
6e3 Brpary CiJbHOCTI. OTPUMaHi PE3YIBTATH IPOJEMOHCTPYBAIIH CIIOCIO reHePYBAHHS TIITHOBUX €X0-CUTHAJIB 3 YPaXyBaHHSIM CTATHCTHYHHUX
KoJIMBaHb. Buxossaun 3i criBBigHomenHs Mixk EIIP 1 3amMinamu kyTa miHeceHHS [ MUTIHPUYHIX Ii7Ieil, OTPUMaHUil pe3yJIbTaT I0Ka3aB,
110 TIePIIi IBa BUXIHUX CUTHAJN OHAKOBI, i MiAITBEPIUB BiZICYTHICTH 3a/I€KHOCTI Bil KyTa asuMyTa. [lopiBHAHIS ITIMPOKOCMYTOBOI Ta By3b-
KocMyToBoi giarpam crpsimoBarocti EIIP mokasaso, mo npodini EITP y3roukeHnx 3 1misuo MEHIINX HyJIB /I a3UMYyTaJIbHOTO HAIIPSIMKY
3HAXO/ATHCS B Aianasoni (40—50) rpaayciB pu HYJIbOBOMY THAHECEHHI /ISt TPOTSKHUX THiJIel 4 poscitoBavis.

Kmouogi cioBa: edexrunna momia posciioBans (EIIP), poscitoBanus 1tiseit, TOUKOBi 11ijti, mpodijii BUMiPIOBAHUX ITiJI€, TPOTSIKHI ITiJTi.
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BUABJIEHHA JEAKUX 3AKOHOMIPHOCTEM MOMUPEHHSA PAIOYACTOT PAZIIOJIOKAIIITHOT CUCTEMH
HIJIAXOM AHAJII3Y PISHHUX BIIMBIB HABKOJIMIIIHBbOTO CEPEJOBHIIIA (c. 61-67)

Ekhlas Kadhum Hamza, Sameir A. Aziez, Ahmed Hameed Reja, Ahmad H. Sabry

3racanns y BiJIbHOMY ITPOCTOPi € (DYHKITIEI0 YaCTOTH i Bi/ICTAHi PO3IMTOBCIOPKEHHS, & PAIi0YACTOTHHIT CUTHAJ ONIMPIOETHCS 31 MIBUAKICTIO
CBiTJIa Y BCIX HANpsAMKax y BiibHOMY 1pocTopi. OlliHka eheKTUBHOCTI TEXHOJIOTIH (Ge3MPOTOBOTO Ta PalioNOKAIIITHOTO 383Ky OB sI3aHa
3 PO3YMIHHSIM YMOB PO3MOBCIOMKEHHS. Y POOOTI TTPECTABIEHO MOIETIOBAHHS XapaKTEPUCTHK MOMINPEHHST PaIiOCUTHATIB, BRIIOYAIOUN 3Ta-
cannst B arMocdepi yepes 71011, 3racaHHs y BiIIbHOMY IPOCTOPI, Ta3 i TyMaH, a TakoK GaratornpoMeHeBe MOMINPEHHs, BUKIUKAHE BiOUTTSIM
Bi/l 3eMJIi. Y METOIOJIOTIT PO3IJISIIAEThCsST po3podieHa MoJeIb BiITOBIHO 10 cepii peKoMenzariil MiKHapoAHOTO COI03Y eJIEKTPO3B’sI3-
ky (MCE) npo nommpenns pagioXsuib. Y podoTi 06roBopioeTbest sracais y Bisibnomy mpocropi (FSPL) i Brpatu na noumpenus (PL)
gyepes armocdepy, onajin, CHir, 011, XMapH, TyMaH, arMocdepHe JiH3yBaHHs 1 MOTJIMHAHHS, & TAKOK HEY3TO/UKEHICTD 110 roJisipusartii. Kpim
TOTO, PO3TJISIIAETHCS JliarpaMa CIIPSIMOBAHOCTI Y BEPTUKAIBHIN TITONHI Ta KoedillieHT momupenns pagapy. OTpuMani pe3yabTaTi oKasy-
10Tb, 1110 PL 3611bI1y€ThCs 31 301IbIIEHHSIM YaCTOTH 1 1aIbHOCTI A1il, ipu KyTi kpeny 90 rpajycis sracaHHs HaOINKAETHCS 10 HECKIHUEHHOCTI,
i B Mipy 30iIbIIIEHHSI BUCOTH BETNYIHA 3TACAHHS, BUKINKAHOTO JIiH3YBAHHSIM, 3MEHITY€ThCsI. AHAI3 3Tacanist Ha BicTaHi 1 KM B 3a1€5KHOCTI
B/l KOJIMBaHb YacToTH, IprbansHo Ha 60 [Ty, mokazas BUCOKe MOTJIMHAHHA Yepes3 MOBITpstHi ra3u. TaKosK [t 3pYYHOCTI B IKOCTI BTOPUHHUX
BUXIiTHUX CUTHAJIB POTIOHYIOThCS 3TaCaHHs JiH3YBaHHS, IIMPOKOCMYTOBI KaHAI 3a0€311eUyI0Th Oi/IbII BUCOKI XapaKTEPUCTHKH i ITUPOKHIH
JianasoH BUCOTH 1M1, sIK i ouikyBasocs. [Ipu 36iablIeHHi BUCOTH 1iJTi BIIMB GaraTonpoMeHeBOro 3aBMUPaHHs MaiiKe MOBHICTIO 3HUKAE Ye-
P€3 3pocTaoyi 3MiHM 3aTPUMKHU TOITMPEHHS MK BIAGUTUM 1 psiMuM curHasaMu. 1le 103BOIUTh 3MEHIITUTH CyMY KOT€PEHTHOCTI Mixk [IUMU
JBOMa BUGIPKaMU IIPU TPUHOMI IO,

KmouyoBi cioBa: sracanus y simbHoMy npoctopi (FSPL), srparu va nomupenus (PL), sracanHs MeTeoaHTeHHU.
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PO3POBKA MATEMATUYHOT MOJEJII HAQIIMMHUX CTPYKTYP IH®OPMAIIIAHO-YIIPABJISIIOUNX CUCTEM (c. 68-78)

A. H. Anb-Ammopi, 1. T. JIe6iap, M. M. [lextsp, €. M. JleGiab, X. A. Arb-AMMopi

Pospobiieno maremarnuny Mozedns irgopmariiinoi cucremu (IC) koHTpoJO cTany 00'€KTIB, SIKI MOKYTb 3a3HABATH €KCTPEMATbHIX
BrunBiB. CucTeMa CKIIQ/IAEThCS 3 1 IIPUCTPOIB, SKI IIPAIIOIOTh HE3aJIeKHO OJIUH BiJ| oHOrO. /711 CTBOPEHHS 3a3HaveHoi iH(hopMaIliitHoi cuc-
TEMH, sIKa MAE MiHIMAILHO JOMYCTUMY JIOCTOBIPHICTD PO3II3HABAHHS TIOIiH, PO3TJISIIAETHCS KIIAC CTPYKTYP THUITY <R 3 11>,

Busenerno hopMyiu /17151 BUSHAUEHHST UMOBIPHICHIX XapaKTEPHUCTHK 7 MAPATEbHO 3ape3ePBOBAHNX IATUHKIB IJIsI CTPYKTYD THITY <k 3 1>
Ta PO3PaxOBaHO WMOBIPHICTH I[UX MOMIH, 100Y0BaHO rpadiku ix posnomisy. OcobauBicTh BUBEAEHUX (HOPMYJI MOISATAE B TOMY, IO 1X MOK-
Ha peasi3yBaTH Ha JIOTIYHUX eJleMEeHTaX, 3a J0TIOMOTOI0 SIKMX MOKHa OyyBaTh (hisUuHUil TPUCTPiii MATPUMKI TIPUHHATTS pilienb. Takosk
BU3HAYEHO KIJIbKICTh AATUMKIB Ta BiANOBIAHI IM IIMOBIPHOCTI ITPAaBUJILHOIO BUSIBJIEHHS IIOYKEXK] 3a 3alaHUMU Ma)KOPUTAPHUMU 3HAYEHHSIMU
HMMOBIPHOCTI T103KeKi, BA3HAUEHO BAPTICHI MOKa3HUKK iH(OPMaIiitHoi cucteMu.

Pospob6iiero merog migsuiennst Hagiiinocti IC Ha OCHOBI BUKOPUCTaHHS ONTUMAJIBHOI KiJIbKOCTI iH(pOpMaIiiHux gaTaukis. OTpuMano
CTBBIZHOIIEHHST 3HAXO/KEHHS fiMoBipHicHUX ctaHiB [C st cTpyKTyp THILy <k 3 725, PO3p0o6JieHO airoput™mu [uist 0GUUCIEHHS iIMOBIPHOCTEN
craniB IC, a TaKOK aJIrOPUTM BU3HAYEHHS KiIBKOCTI iIH(POPMAIIHHAX JaTYMKIB Ta BIAMOBIAHI HIMOBIPHOCTI BUSIBJICHHS TOKeKI. OcoOMUBICTD
LUX JITOPUTMIB HOJIATAE Y TOMY, 10 BOHU JI03BOJISIIOTh BUBHAYUTU ONTUMAJIbHY KiJIbKICTh aTUnKiB iH(opMmaltii. 3HaiiieHo o1iHKY eheKTUB-
HocTi moka3nuKiB [C posrasHyTUX THITIB CTPYKTYP: IMOBIPHICTD IIPABUIBHOTO BUSBJICHHS, HMOBIPHICTh HEBUABICHHS Ta TIOMUIKOBOI TPIBOTH.

OrpumaHi pe3yJbraTi MOKHA BUKOPUCTOBYBATHU JJisi BHOOPY ONTUMAIBHOI CTPYKTYPU PO3II3HABAHHS HEOE3MEYHUX TTOJIbOTHIX CHTYa-
it BUGip KiJIbKOCTI IATYMKIB, 110 BIZIMOBIZAIOTH BUCOKIN WMOBIPHOCTI PABUILHOTO BUSIBJICHHS Ta MiHIMATbHIM IMOBIDHOCTSIM HEBUSIBJIC-
HOI Ta ITIOMIJIKOBOI TPUBOTHY 3 yPaxXyBaHHsSIM BapTOCTi IaTUYNKIB.

Kimouosi cioBa: indopmariiiine pesepByBants, iHbopmMaiiiina Ge3neka, 10CTOBIPHICTh PO3ITI3HABAHHS MO/i1, MOKJIUBICTh TPABUIBLHOTO
BUABICHHS.



