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This paper reports the assessment of the detection zone of survey
radar stations under a mode of single-place location. The detection
zone under this mode significantly depends on the properties of the
single-position effective surface of air objects scattering. The assess-
ment of the detection zone of survey radar stations under a mode of
the distributed location has been performed. It was established that
the dimensions of the detection zone of air objects under a mode of

the distributed location depend not only on the characteristics of the

transmitting and receiving positions but on the system’s geometry
and the information combining technique as well. It was established
that the size and nature of the detection zones of air objects under
a mode of distributed reception depend on the distance to the base
line and the degree of suppression of the penetrating signal in the
receiving position. The detection zone of survey radar stations was
estimated when the modes of single-position and distributed loca-
tion merge. It was established that the shape of an air object detec-
tion zone depends on the design features of a particular air object and
would take a different form for different types of air objects. How-
ever, the general trend to increase the size of the detection zone and
reduce the dependence of its shape on the foreshortening of an air
object when the merged modes of single-position and distributed re-
ception is inherent in all types of air objects. The quality of using the
merging of single-position and distributed reception modes at the
predefined flight altitude of an air object was assessed. It was estab-
lished that the application of the non-coherent combination of the
single-position and distributed processing channels would increase
the size of the detection zone of stealth aircraft objects by at least
30 % compared to the size of the single-position radar detection zone.

Keywords: detection zone, single-position reception, distrib-
uted location, air object, radar station.
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This paper reports the technique devised to evaluate fluc-
tuations in the main parameters for a wireless channel of the 802.11
standard based on the confidence regression interval. Underlying
such a technique is the use of mathematical ratios of the relationship
among the statistical probability, variance, and fluctuation level. Tt
should be noted that this technique could be used when technically
diagnosing the 802.11x standard wireless networks at the stages of
their design and operation. Applying the proposed technique for the
estimation models of the main channel parameters makes it possible
to derive an estimate of fluctuation intervals without the need to
process large arrays of measurement results. This greatly reduces the



time of obtaining the result from diagnosing by involving monitoring
algorithms.

An expression for the statistical relation between fluctuations
in the main parameters of the 802.11 standard wireless channel was
obtained on the basis of the proposed mathematical ratios, which
makes it possible to evaluate fluctuations of the information param-
eter based on the fluctuations of an energy one and vice versa. This
is relevant when assessing the effective speed of information trans-
mission based on measuring the signal strength at the receiver input
using monitoring algorithms.

The analysis of the reported results and their comparison with
empirical studies have shown that based on the interrelation be-
tween the main channel parameters with a regression confidence
interval it is possible to determine the level of fluctuations based on
the confidence probability. The dependence of a fluctuation level on
the variances and confidence intervals of regression models has also
been established. With a probability of 0.85, the fluctuations have
been obtained for direct visibility and at a minimum number of inter-
ferences while a probability of 0.97 shows the impact of a multipath
wave propagation factor in the premises.

Keywords: wireless channel, 802.11 standard, effective speed of
information transfer, signal strength, fluctuations, statistical relation.
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Given the need to improve the efficiency of data transfer, there
are requirements to ensure their reliability and quality under in-
terference. One way to improve data transfer efficiency is to use
noise-resistant codes, which include a closed-form expression of the
Fibonacci code, a parity code, and a permanent weight code. The re-
sult of applying these types of coding produces interference-resistant
end-to-end processing and transmission of information, which is a
promising approach to improving the efficiency of telecommunica-
tions systems in today’s environment. This paper reports the estima-
tion of the error detecting code capability of the Fibonacci code in a
closed-form expression, as well as its comparative characteristic with
a parity code and a permanent weight code for a binary symmetrical
channel without memory. To assess an error detecting capability of
the Fibonacci code in a closed-form expression, the probability of
Fibonacci code combinations moving to the proper, allowable, and
prohibited classes has been determined. The comparative character-
istic of the indivisible error-detecting codes is based on an average
probability method, for the criterion of an undetectable error prob-
ability, employing the MATLAB and Python software. The method
has demonstrated the simplicity, versatility, and reliability of estima-
tion, which is close to reality. The probability of an undetectable
error in the Fibonacci code in a closed-form expression is V=5x10"7"
in a code with parity check, V=7.7x10"1%; and in a permanent weight
code, V=1.9x10"15, at p;y=3x10"9. The use of the average probability
method makes it possible to effectively use indivisible codes for de-
tecting errors in telecommunications systems.

Keywords: average probability method, indivisible code, error-
detecting code, undetectable error, reliability.
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This paper reports the principles of building irregular codes with
a low density of parity checks. It has been determined that finding ir-
regular finite-length codes with improved characteristics necessitates
the optimization of the distributions of powers of the symbol and test
vertices of the corresponding Tanner graph. The optimization problem
has been stated and the application of a bioinspired approach to solving
it has been substantiated. The paper considers the main stages of the
bioinspired method to optimize the finite-length irregular codes with a
low density of parity checks. It is shown that a given method is based on
the combined application of the bioinspired procedure of bats, a special
method for building Tanner graphs, and computer simulation.

The reported study aimed to evaluate the effectiveness of the
proposed method for optimizing irregular codes when using the
selected bioinspired procedure and the predefined model of a com-
munication channel.

Based on the study results, it has been determined that the op-
timized relatively short irregular codes with a low density of parity
checks possess better characteristics compared to existing codes. It
is shown that the derived codes do not demonstrate the effect of an
“error floor” and ensure an energy win via encoding of about 0.5 dB
compared to regular codes depending on the length of the code. It
has been determined that the optimization of irregular codes with a
low value of the maximum power in the distribution of powers of the
symbol vertices of the Tanner graph leads to a decrease in the order
of an error coefficient in the region with a high signal /noise ratio.

The application of the optimized irregular codes with a low den-
sity of parity checks could improve the efficiency of next-generation
wireless telecommunication systems.

Keywords: wireless telecommunication systems, irregular codes,
optimization, bioinspired search, communication channel.
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A method for assessing cybersecurity in special-purpose informa-
tion systems was developed. Cybersecurity assessment was performed

using decision trees, implemented using “IF-THEN” fuzzy rules, which
are considered as common building blocks of the decision tree. This
approach allows processing large amounts of data. The use of the deci-
sion tree allows increasing evaluation accuracy, is easy to set up and
intuitive. Improvement of the efficiency of cybersecurity assessment
(error reduction) was achieved using evolving neuro-fuzzy artificial
neural networks. Training of evolving neuro-fuzzy artificial neural
networks was carried out by learning not only the synaptic weights of
the artificial neural network, type, parameters of the membership func-
tion, but also by reducing the dimensionality of the feature space. The
efficiency of information processing was also achieved through training
the architecture of artificial neural networks; taking into account the
type of uncertainty of information to be assessed; working with both
clear and fuzzy products, and reducing the feature space. This reduces
the computational complexity of decision-making and eliminates the
accumulation of learning errors of artificial neural networks. The com-
putational complexity of the method is on average 2 million calculations
less compared to the known ones, and after 2 epochs, the learning error
decreases. Cybersecurity analysis in general occurs due to an advanced
clustering procedure that allows working with both static and dynamic
data. Testing of the proposed method was carried out. The increase in
the efficiency of cybersecurity assessment of about 20-25 % in terms of
information processing efficiency was revealed.

Keywords: cybersecurity, artificial intelligence, cyber threats,
intelligent systems, information systems.
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A process of creating a static neural network intended for
diagnosing bypass gas turbine aircraft engines by a method of cat-
egorizing the technical state of the engine flow path was considered.
Diagnostics depth was “to the structural assembly”. A variant of
diagnosing single faults of the flow path was considered.

The following tasks were set:

—select the best neuron activation functions in the network
layers;

— determine the number of layers;

— determine the optimal number of neurons in layers;

— determine the optimal size of the training set.

The problem was solved taking into account the influence of
parameter measurement errors.

The method of structure optimization implies training the
network of the selected configuration using a training data set. The
training was periodically interrupted to analyze the results of the
network operation according to the criterion characterizing the
quality of classification of the engine technical state. The assessment
was performed with training and control sets. The network that pro-
vides the best value of the classification quality parameter assessed
by the test set was selected as the final network.

The PS-90A turbojet engine was selected as the object of diag-
nostics. Diagnostics was carried out on takeoff mode and during the
initial climb.

Primary optimization was carried out according to the data
with no measurement errors. It was shown that a two-layer net-
work with the use of neurons having a hyperbolic tangent function
in both layers is sufficient to solve the problem. The size of the first
network layer was finally optimized according to the data contain-
ing measurement errors. A two-layer network with eight neurons
in the first layer was obtained. The share of erroneous diagnoses
measured 14.5 %.
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OIIIHKA 30H BUABJEHHSA OIJISAI0BUX PATIOJOKAIIMHNX CTAHIINA IPU TOJATKOBOMY
BUKOPUCTAHHI BUIIPOMIHIOBAHHA CTOPOHHIX /IZKEPE!I (c. 6-17)

I. B. Py6au, I'. B. Xynos, B. M. Jlimenko, O. B. ITyxosuii, C. E. ITonos, P. JI. Koaoc, T. M. Kpagseup, H. M. Illampai,
10. C. Coanomonenko, I. 10. I03o0Ba

IIpoBesiena orfiHKa 30HM BUSBJCHHS OIJISIIOBUX DPAIOJOKAIINHUX CTAHIIN B PEXKUMI OJHOMO3UIINHOI JoKallii. 30HA BUSBJICHHS B
TAKOMY PEKUMI CYTTEBO 3aJeKUTh BiJl BAACTUBOCTEH OJHOMO3MIIITHOI eeKTUBHOT NOBEpPXHi po3cisHis noBiTpsaHux 06’ekris. [IpoBenena
OIlIHKA 30HU BUSBJIEHHS OTJIS/IOBUX Pa/liOJIOKAIIHUX CTAHIN B pekKUMi po3HeceHoi Jokallil. BcTaHOBJIEHO, 1110 PO3Mipu 30HU BUSBJICHHS
HOBITPSIHNUX 00’€KTIB B PEXKUMI PO3HECEHOT JIOKAIIil 3a/esKaTh He TIIbKU Bijl XapaKTepPUCTHK TepeaBajibHol Ta MpuiiMaibHOl MO3uILii, ane i
Bijt reoMeTpil crcTemMu Ta crocody o6’eananns indopmartii. Beranosieno, 1o poamip Ta Xapakrep 30H BUSIBJICHHsI HOBITPsIHUX 00’€KTIB B pe-
SKUMI PO3HECEHOTO IPUIHOMY 3aJI€KUTh Bl BiZICTaHI /10 JIiHii 623U Ta CTYIIEHIO IPUAYIIEHHS TPOHUKAIOUOTO CUTHAILY B MPUAMAbHILT 1103uii.
ITpoBe/eHa omiHKa 30HU BUSIBJICHHS OTJISIIOBUX PAAIOTIOKAIIHIX CTa I 1Py 06’ €IHaH I PEKMMIB OJHOMO3UIIIHHOT Ta PO3HECEeHOT JIOKaITil.
Beranosiieno, 1o opma 30HU BUSBJICHHST TTOBITPSHUX 00’ €KTIB 3aJICKUTH BiJI 0COOIMBOCTENH KOHCTPYKINii KOHKPETHOTO TOBITPSIHOTO 00’€KTa
i Oyze MaTu pisHUIT BUMJIA JUIsT PI3HUX THUINB MOBITPAHUX 00’ekTiB. IIpoTe 3arasbHa TeHAEHIlist 301IbIIEHHS PO3MIPIB 30HN BUSABJICHHS Ta
3MEHIIEHHS 3aIe)KHOCTI 11 (hOPME BijI pakypcy MOBITPSHOTO 00’€KTy Mpu 00’ €AHAHHI PEKUMIB OJHOTIO3UIIIITHOTO Ta PO3HECEHOTO MPUITOMY
6yue [puTaMaHHa BCIM TUIIAM MOBITPAHNUX 00’eKTiB. [IpoBeeHO ONIHIOBAHHA IKOCTI 3aCTOCYyBaHHA 00’ eIHAHHA PEKUMIB OJHOIIO3UIIIITHOTO
Ta PO3HECEHOTO MPIHOMY Ha BU3HAUYEHI BICOTI TTOIBOTY MOBITPSHOTO 00’€KTY. BeTaHOBIIEHO, 110 BHKOPUCTAHHST HEKOTEPEHTHOTO 06’ €THAHHS
OJIHOTIO3UIIIITHOTO Ta PO3HECEHOTO KaHAiB 00pPOOKN 3a0€31MeunTh 301IbIIEHHS PO3MIPY 30HU BUSBJICHHS MATOIOMITHUX MOBITPSHNX 00 €KTIB
Bizt 30 % y NOPIBHSIHHI i3 po3MipaMu 30HU BUSIBJIEHHSI OJ[HOTIO3UIITHOI Pa/lioJIOKAIIHOI CTaHITil.

KiouoBi ciioBa: 30Ha BUSIBJICHHS, OHONO3UIIHHII TIPUIHOM, pO3HECeHa JIOKAIList, TOBITPSHUIT 00’ €KT, palioJIoKaIiiiHa CTaHIlisl.
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PO3POBKA CIIOCOBY OIIHIOBAHHA ®JYKTYAIIIII OCHOBHUX MTAPAMETPIB BE3IPOBITHOTO KAHAJTY
CTAHJAPTY 802.11 (c. 18-24)

/1. B. MuxajeBcbKuUii

PospobiieHo croci6 ominoBantsa (GJyKTyaiiii o0CHOBHUX mapaMerpiB Gesrnposignoro kanamy craugapry 802.11 na 6asi 10BipKoBOro iH-
TepBaity perpecii. OCHOBOIO TaKoro croco0y € BUKOPUCTaHHsT MaTeMaTHYHUX CITIBBIAHONIEHD B3AEMO3B SI3KY CTATUCTHYHOI IMOBIPHOCTI, nc-
nepcii Ta piBus (urykryaiit. Curi BiAZHAYNTH, 110 TaKKiT CIIOCIO MOKe BUKOPUCTOBYBATUCH JIJISE TEXHIYHOT HArHOCTHKY OE3MPOBIHIX MEPEIK
cranzapris 802.11x Ha eTanax MPOEKTYBAaHHS Ta eKCILIyaTallii Mepesk. BUKOPUCTOBYIOUH 3aIPOOHOBAHKH CTIOCIO 151 MOJeIeli OIliHIOBAHHS
OCHOBHUX TIapaMeTpiB KaHajy, MOKHA OTPUMATH OIIHKY iHTepBasiB (ayKkTyaitiii 6e3 morpedbu 00poOKN BEJMKUX MACUBIB Pe3yJIbTaTiB BUMI-
pioBanH. Ile 3HaUHO 3MEHIITY€E Yac OTPUMAHHS PE3YJIBTATy AIarHOCTUKN BUKOPHCTOBYIOUN QJITOPUTMU MOHITOPUHTY.

Ha ocHOBIi 3aiponoHOBaHUX MaTeMAaTUYHUX CIIiBBiJIHOIIEHb OTPUMAHO BHPA3 CTATUCTUYHOTO 3B’I3KY MixK (hIyKTYyalliIMU OCHOBHUX I1a-
pamerpis GesrposiaHoro Kanany crangapry 802.11, 1o mo3Bosse oninoBaty GuykTyaltii iHdopMaliiiHoro napaMerpa Ha OCHOBI (ITyKTYyaIii
eHepreTHYHOro, i HaBnaku. Ile € akTyanbHUM 11pK OIiHIOBaHHI e(heKTUBHOI MIBUAKOCTI Tepesayi iHdopmallii Ha OCHOBI BUMIPIOBaHHST ITOTY K-
HOCTi CUTHAJTY Ha BXOJIi IPHUifMaya 32 IOIIOMOTOIO aJITOPUTMIB MOHITOPUHTY.

AHami3 OTPUMAHUX Pe3yJbTaTiB Ta MOPIBHAHHA i3 eMITipHYHIMH JOCTI/PKEHHAMNI MOKa3aB, [0 HAa OCHOBI B3a€MO3B’SI3Ky OCHOBHUX Ma-
paMeTpiB KaHaJLy i3 IOBIPKOBUM iHTEpPBaJIOM perpecii iCHy€e MOXK/IMBICTh BU3HAYEHHS PiBHS (DuIyKTyalliii Ha OCHOBI J10BIpKOBOI IMOBipHOCTI.
Takosk BCTAaHOBJIEHO 3aJI€KHICTD PiBHS QUIyKTYyaIliil Bi/I AUCIIepCiil Ta IOBIPKOBUX iHTEPBAiB MOjesieit perpeciit. [Ipu imoBipHocti 0,85 orpu-
MaHo (uryKTyanii /st psiMoT BUAIMMOCTI Ta i3 MiHIMAJIBHOIO KiIbKiCTIO 3aBajt, iMoBipHicTh 0,97 mokasye BB hakropy 6aratorpoMeHeBoro
MONITUPEHHS XBUJIb Y TIPUMITIEHHI.

Kiouosi caoa: Gesnposinnuii kanas, crangapt 802.11, edekruBra mBuakicTs nepeaadi indopmartii, motyskuicts curnairy, huaykryarii,

CTATUCTUYHMIT 3B’I30K.
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OIIHKA HEPO3/ILIbHIUX KOJIB BUSABJIEHHS IOMUJIOK HA OCHOBI METO/1Y YCEPEJITHEHO{I
MMOBIPHOCTI (c. 25-33)

0. A. Bopucenko, C. M. Manenko, A. I. Hosropoaues, O. M. Ko6skos, C. Cnouiric, B. B. Bo6posc

V 3B’a3Ky 3 HeoOXinHicTIO 36iIbIeH s eheKTUBHOCTI Mepeiadi JaHux, BUHUKAIOTh BUMOTH /10 3abe3nedyeH s iX J0CTOBIPHOCTI Ta SIKOCTi
B yMoBax neperko. OHUM 3 METOIIB Ti/BUIIEHHS e(eKTUBHOCTI Tlepeadi IaHNX € BUKOPUCTAHHS 3aBa/IOCTIHKNUX KOJIiB, OTHUMU 3 SKUX €



kon DiGonauui B MiHiMaTbHIl (HOPMI IPEACTABICHHS, KO/ 3 MEPEBIPKOIO HA MAPHICTB 1 KO 3 TIOCTIiiHOW Barow. B pesymbraTi 3acTocyBaHHS
TaKUX TUIIB KOAYBAHHS 3/1IICHIOETbCS TIePelIKo0CTiiiKa HacKpidHa oOpobKa i mepegaya indopMailii, 110 € MepCHeKTUBHUM THAXOA0M /IS
MBUIIEHHST e(DeKTUBHOCTI TeJeKOMYHIKAIliHHUX CHCTEM B CyYacHUX yMOBax. Y poOoTi TpoBeieHa OIiHKa 3/[aTHOCTI BUSABJIECHHST TOMUJIOK
kony Dibonauui B MiHiMaIbHIll (HOPMI MIPENCTABIECHHS, a TAKOK HOTO MOPIBHAIBHA XapAKTEPUCTUKA 3 KOJOM 3 MEPEBIPKOI0 Ha MapHICTH i
KOJIOM 3 TIOCTIHHOIO Barolo ISt ABIHKOBOIO CUMETPUYHOIO KaHany 6e3 mam’siti. [l OiHKY 3[aTHOCTI BUsIBJIEHHS TOMUIOK Koy Dibonauyi
B MiHiMauIbHiil hOpMI NpeACcTaBICHHS BU3HAYAIOTHCS HMOBIPHOCTI nepexoAis hiboHaudieBUX KOAOBUX KOMOIHAIil B KJIacH NMPaBUJIbHUX,
1103BOJIEHUX 1 3a00poHeHNX. [TopiBHSAIbHA XapaKTEPUCTIKA HEPO3ALIbHIX KO/IB BUSBJIEHHS TIOMIJIOK [IPOBE/IEHA HA OCHOBI METOIY yCepel-
HEeHOI WMOBIPHOCTI, 32 KPUTEPIEM IMOBIPHOCTI HEBUSIBJIEHOI TIOMUJIKH, 3 BUKOPHCTaHHIM Mporpamuoro 3abesnedenns: Matlab i Python.
MeToz BOJIOJIE TTPOCTOTOIO0, YHIBEPCATBHICTIO i HaIHIICTIO OIIHKH, HAGIMKEHOIO 10 PeaTbHOCTI. VIMOBIPHICTD HEBUABICHO TOMILIKY KOLY
Dibonavui B MimiMaabHoi hopmi mpezncTaBents ctanosuTs V=5x107, koxy 3 mepesipxoio na mapmicts V=7.7x10"1 i kozy 3 mocriiinoo Baromo
V=1.9x10"15, n1a1 p1p=3x10. 3acTocyBanns MeToxy ycepeaHeHoi iIMOBIPHOCT 1ae MOKIUBICTh eDeKTHBHO BUKOPUCTOBYBATH HEPO3/ijIbHi
KO/ BUSIBJICHHS IOMUJIOK B TeJIEKOMYHIKaI[IHUX CUCTEMaX.

KmouoBi cnoBa: MeTos ycepeineHoi HMOBIPHOCTI, HEPO3MITbHIIT KO, 3AATHICTD BUSBJICHHS TTOMIJIOK, HEBUSBIEHA TIOMUJIKA, IOCTOBIP-

HICTb.
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AHAJII3 EOEKTUBHOCTI BIOTHCIIPOBAHOTO METO/Y ONITUMI3AII HEPETYJIIPHUX KO/IB 3 MAJIOIO
HIIJIbHICTIO IIEPEBIPOK HA ITAPHICTD (c. 34-41)

M. A. llItromnens, C. I. Illpuxoapko, O. B. llledep, B. M. TI'anaii, P. B. 3axapuenko, b. B. Tonixa

IIpencraBiieHo npuHIUIIN 1106yu03y1 HEPeryJIsIPHUX KOJIB 3 MAJIOIO 1[iJIbHICTIO IlepeBipoK Ha NapHicTh. BusHaueHo, 1110 /7151 3HaXO/PKEHHS
HeperyJsipHux KOJAIB KiHIEBOI JOBXKUHK 3 MOKPAIIEHUMN XapaKTePUCTHKaMKU HeOOXiHO 3/iHCHIOBATH ONTHUMI3AIiI0 PO3IOALIIB CTeneHiB
CUMBOJIBHUX Ta MEePEeBipovHIX BepiinH BianosiaHoro rpady Tanuepa. ChopmyrboBato onTumisaiiiiiny 3ajady ta o6rpyHTOBaHO 3aCTOCYBaH-
Hs1 Gi0iHCIIIPOBAHOTO MiAXOLY JJis 1i BUpilIeHHs. Po3risgHyTo 0CHOBHI eTarnu Gi0iHCIIPOBAHOIO METO/Y ONTHMI3allil HePeryJIsipHUX KOJIB 3
MaJIOIO TIJIBHICTIO TIEPeBIPOK Ha MapHiCTh KiHIEeBOI AoBkIHN. [TokazaHo, 1110 JaHuil METO/ 3aCHOBAHO Ha CIJIBHOMY BUKOPHUCTaHHI GioiHCITi-
POBAHOI POy PH JIETYYUX MUIIIEH, crieriaabHoMy MeTo/i nodynosu rpadis TaHuepa Ta KOMITIOTEPHOMY MOJIETIOBAHHI.

[TpoBezieni mocmimReHHsT BAKOHAHO JIJIsT OTHHKN e(eKTUBHOCTI MPEICTaBIEHOTO METOY ONTHMi3allii HeperyIsIpHUX KOJIiB PU BUKOPHUC-
TaHHi 06paHoi 6I0IHCITIPOBAHOT MPOLIEYPH Ta 3aaHOI MOJIEJTI KAHAITY 3B’SI3KY.

3a pesyJbraTaMu OCITiKEHb BUSHAYEHO, 110 OTITUMi30BaHi Bi/[HOCHO KOPOTKI HEPEryJIsSipHi KOJM 3 MAJIOIO TIiJIbHICTIO EPEBiPOK Ha map-
HICTH MAIOTh Kpallli XapaKTepUCTUKU Y TOPIBHAHHI 3 icHyounMHy Kofamu. [Tokasaro, 1o y oTpuMaHix KoAiB BicyTHil edext «error floors
Ta 3a0€e31eUy€EThCsI CHEPreTHYHUIA BUTPAI Bil KopyBaHHst 61u3bko 0,5 1B MOPIBHAHO 3 PEryJsspHUMU KOJAMU B 3aJICKHOCTI Bifl TOBKUHU
Kozy. BusnaueHo, 1110 onTuMizalis HeperyJIspHUX KOJIIB 3 HEBEJIMKUM 3HAYeHHSAM MAaKCHMAJIbHOI CTEIeH] Y PO3IIO/Iii CTeIeHiB CHMBOIBHUX
Bepina rpady TanHepa MPU3BOIMTH 10 3MEHIIEHHST Ha MOPSIIOK KOeDIIiEHTY TOMUJIOK Y 06JIaCTi BUCOKOTO BiZIHOIIEHHS CHTHAJL/TIY M.

3acrocyBaHHs ONTUMI30BAHUX HEPETYJISIPHUX KOJIB 3 MAJIOIO IiJIBHICTIO MEPEBIPOK HA MAPHICTb J03BOJUTD MiBUIIUTH €(DEKTUBHICTD
6€e3IPOBOIOBIX TEJEKOMYHIKAIIHHIX CHCTEM HACTYITHOTO MOKOJIIHIIS.

K040Bi coBa: 6e3npoBo10Bi TeJIeKOMYHIKAI[HI CHCTEMU, HEPETYJIAPHI KOH, ONTHMI3allist, GioiHCIpOBaHUIT TIOIIYK, KAHAT 3B’ A3KY.
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PO3POBKA METO/IY OIIHIOBAHHS KIBEPHETUYHOI BE3IIEKH B IHOOPMAIIIHUX CHCTEMAX
CIIEITITAJIBHOI'O ITPU3HAYEHH! (c. 42-52)

C. C. Iposnos, I0. B. JKypascekuii, O. @. CanpHikoBa, P. M. JKuBoroscskuii, O. B. Onapymenko, O. B. Illennos,
O. B. Anekceenxo, P. P. Jlagyra, O. JI. Hananko, O. 1. Ilikyxs

Po3pobJieHo MeTo/1 OmiHIoBaHHs KiGepHeTHdHOT Ge3neky B indopMaliiiHux cucreMax crieriaabHoro npustaderns. OuinoBanus Kibep-
HETUYHOI Ge3IeKn 3IHCHIOEThCS 3 BUKOPUCTAHHSIM JIEPEB PIllleHb, 110 PEATi3yeThCs 3 BUKOPUCTaHHAM HeuiTkux npasun “SIKIIO-TO”, axi
POBIJISIAIOTLCS K 3araibHi OyiBe/IbHI eleMeHTH fiepeBa pillieHb. 3azHaueHu i miaxij 103BOJISE TIPOBOAUTH 06POOKY BEJIMKUX MaCHBIB JIaHUX.
Bukopucranms came gepesa pilenb J03BOJISE MiBUIUTI TOYHICTD OI[iHIOBAHHS, € TIPOCTUM B HAJAIITYBaHHi Ta iHTyiTHBHO 3po3ymismii. [Tiz-
BUIIEHHS OTEPATUBHOCTI OIIHIOBAHHS KiGepHETUYHOT Oe3nexu (3MEeHIIeH s TOXUOKN ) OIIHIOBAHHS JOCATAETHCA 3a PAXyHOK BUKOPUCTAHHS
HEHPO-HEWITKUX MTYYHIX HEHPOHHUX MeEPEXK, 10 €BOJIOIIOHYI0Th. HaBuaHHs Hepo-HeUiTKUX MTYYHUX HEHPOHHIX MePesK, M0 eBOJIIOIi0-
HYIOTb, BiI[6yBaGTbCH HABUYAHHSIM HE TIIbKKM CHHANTUYHUX Bar MITYYHOI HEHPOHHOI Mepexi, BI/LY, mapamMeTpiB (hyHKIlIT HAJIEKHOCTI, a TAKOK
3aCTOCYBaHHSIM MPOIIEYPU 3MEHIIIEHHST PO3MIPHOCTI mpocTopy o3Hak. OnepaTuBHicTh 06pO6KU iHGOPMAIT TAKOK J0CSTAETHCS 32 PAXyHOK
HaBYAHHsI apXiTEKTYPU MITYYHUX HEHPOHHUX MEPEsK; BPaXyBaHHs THITY HEBU3HAYEHOCTI iH(OpPMAIL, 1110 TJIsITae OIiHIOBAHHIO; POOOTH SIK
3 UiTKUMH, TaK 1 HEUITKUMU IIPOAYKIISIMHU, Ta 3MEHIIIEHHS IPOCTOPY O3HaK. IIpu 1iboMy 0cAraeThest 3MEeHIIeHHS 06UNCITIOBAHOI CKIAHOCTI
TP TPUIHSTTI PillieHb Ta BiCYTHICTh HAKOTIMYEHHST TOMUJIKN HABYAHHSI IITYIHUX HEHPOHHUX Mepek. OOUncIIoBagbHa CKIAMHICTh METOLY
y HOPIBHSHHI 3 BIIOMUMU B CEPEIHHOMY Ha 2 MiIbIHOHM 0OUMC/IEHD MEHINA Ta MIC/sT 2 eOXH Bi0YBAETHCST 3MEHIIEHHST TIOMUJIKN HABYAHHS.

Anauiiz KiGepHeTH4HOT Ge3IeKn B 1iJI0MY BifGyBA€ThCsI 32 PAXyHOK YIOCKOHATIEHOI TIPOIEAYPU KJIACTEPH3AILil, 110 03BOJISIE TIPAIIOBATU SIK




3 CTATUYHUMH, TaK i JUHAMIYHUMHU JaHuMU. [IpoBeseHo anpodaliiio 3arporioHOBaHOTO MeTO/ly. BCTaHOBJIEHO IMTi/IBUIIIEHHST OMIEPATUBHOCTI
OIliHIOBaHHsI KibepHeTHYHOI Oe3nekn Ha piBHi 20—25 % mo oneparuBHOCTi 06po6KH iHbOpMAaIlii PO piBeHb KiGepHETHYHOT 3aXUIIEHOCTI.
KiouoBi caoBa: xibeprernuna 6esnexa, MTyYHNI iHTeeKT, KibepHeTHUHI 3arpo3H, IHTEJIEKTYalbHi crcTeMHt, iH(GOpMaIiiHi cucTeMu.
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PO3POBKA METOJA ONITUMI3AIIIL CTPYKTYPU CTATUYHUX HEMPOHHUX MEPEK, IPU3HAYEHUX JJ1
KJIACU®IKAI TEXHIYHOTO CTAHY TA3BOTYPBIHHOTI'O IBUTYHA (c. 53-62)

0. C. dxymenko, O. B. ITonos, A. /I:x. Mip3oes, O. I. Uymak, B. M. OxmakeBuy

Posraianyro mporec cTBOpeHHS CTaTHYHOI HEMPOHHOI Mepeki, MPU3HAueHOi /I AiarHOCTYBaHHS aBial[iifHOTO ABOKOHTYPHOTO Ta3o-
TYpOIHHOTO JIBUTYHA METOAOM Kaacudikailii TeXHiYHOro cTamy HOro mpoTOYHOI YacTuHu. /[iarHOCTyBaHHS MPOBOAUTHCA 3 TIUOUHOIO <10
KOHCTPYKTUBHOTO BYy3Jia». PO3IIISIA€THCST BapiaHT [iarHOCTYBAHHS OITHOYHUX HECIIPABHOCTE!T 3 TTapaMeTpamMu poHOdoro Tmporecy.

3azaui: Bubip Halikpamux GyHKIINH akTuBaIii HEHPOHIB; BUSHAUECHHST KIJIBKOCTI IIAPiB; BUSHAYEHHS ONTUMAJIBHOI KiJTbKOCTI HelipOHiB
B IIapax; BUSHAYEHHsI ONTHMAIHLHOTO PO3MIPY HaBYAIbHOTO HAOOPY. 3a/aui BUPINIYIOTHCS 3 YPaxyBaHHsIM BILIMBY MOXUOOK BUMIPIOBAHHS
TapamMeTpiB.

Metoz onTuMizallii CTPYKTYpPH MOJIsiTa€ HaBYaHHI Mepexi 06paHoi KOHGIrypaili 3 BUKOPUCTAHHSAM HaBYaJIbHOTO Habopy. HaBuaHHs
MepioIMYHO TIEPENUBAETHCA ISl aHAMI3Y Pe3yJIbTaTiB poOOTH MEPeskKi 3a KPUTEPIEM, SIKUI XapaKTepusy€e SKicTh Kaacudikaiii TexHiuHOro
crany aBuryna. OmiHKa BUKOHYETHCSI OKPEMO 32 HABYAJIBHUM Ta KOHTPOJIbHIM Habopamu. Sk KiHIleBa 00MPAEThCS Mepeska, 1o 3abe3rnedye
HaiiKkpalie 3HaueHHsI [TapaMeTpa AKOCTi Kiacugikailii 3a KOHTPOJbHIM HAOOPOM.

O6’extom miarnocryBanis obpano typbopeakrusnuii apuryn [IC-90A. [liarHocTyBaHHS BUKOHYETHCS Ha 3JITHOMY PEKMMI i pH 110~
4aTKOBOMY HabOPi BUCOTH.

[TepBuHHy ONTHUMI3AIiIO MepesKi TPOBEAEHO 3a JaHUMH, 10 He MICTIATh MOXHOOK BuMipoBanis. [Tokasamo, 10 Uit BUPilIeHHs 3a1adi
JIOCTaTHBO JIBOITAPOBOI MEPEKi 3 BAKOPUCTAHHAM B 000X MIapax HEHPOHiB 3 hyHKItieo rinepbotiuamii Tanrenc. OcTaTouHy ONTUMI3AIO PO3-
Mipy HEPIIOTro Mmapy Mepeski IPOBEIEHO 3a IAaHUMH, 110 MiCTSITh MOXUOKU BuMipioBanHst. OTprMaHa IBOCIOIHA MepeXka Ma€ BiciM HEIPOHiB
y BXigHomy mrapi. Yactka XHOHUX /iarHo3iB cKIazae mpu npomy 14,5 %.

Kiouosi ciioBa: craTnyHa HelipOHHA Mepeka, Ta30TyPOIHHUI [BUTYH, (DYHKITISA aKTHBALLi], TinepOoiuHIii TaHTeHC.



