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The studies of the capabilities of redundant measurement me-
thods revealed the high efficiency of the presented methods in
increasing the accuracy of multiple measurements. It was proved
that redundant measurement equations ensure the independence of
the measurement result from the parameters of the transformation
function and their deviations from the nominal values. Experimental
studies have confirmed that the accuracy of multiple measurements
is increased by processing the results of intermediate measurements
using equations of redundant measurements by two approaches.
In particular, it was found that processing the results of multiple mea-
surements with the logarithmic transformation function with the first
approach provides the value of the relative error of 0.75-103 %, and
the second — 0.02:1073 %. This suggests that the increase in accuracy
is due to the total effect of the elimination of the systematic error
component due to changes in the parameters of the transformation
function and reduction of the random error component. The latter,
in particular, concerns the algorithms for processing multiple mea-
surements by two approaches. A comparative analysis was made, the
advantages and disadvantages of each of the two approaches were
determined. It was found that the second approach is less sensitive to
an increase in the difference between the values of the controlled and
normalized quantities. This allows us to state the possibility of mea-
suring the controlled parameter (F,) of a large value without impos-
ing high requirements on the power of the calibrated radiation source.

There is reason to assert about the promising development of
redundant measurement methods in the processing of the results of
multiple measurements in the field of increasing accuracy with the
nonlinear transformation function.
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Fuzzy set theory is an effective alternative to probability theory
in solving many problems of studying processes and systems under
conditions of uncertainty. The application of this theory is especially
in demand in situations where the system under study operates under
conditions of rapidly changing influencing parameters or characteris-
tics of the environment. In these cases, the use of solutions obtained
by standard methods of the probability theory is not quite correct. At
the same time, the conceptual, methodological and hardware base of
the alternative fuzzy set theory is not sufficiently developed. The paper
attempts to fill existing gaps in the fuzzy set theory in some important
areas. For continuous fuzzy quantities, the concept of distribution
density of these quantities is introduced. Using this concept, a method
for calculating the main numerical characteristics of fuzzy quantities,
as well as a technology for calculating membership functions for fuzzy

values of functions from these fuzzy quantities and their moments is
proposed. The introduction of these formalisms significantly extends
the capabilities of the fuzzy set theory for solving many real problems of
computational mathematics. Using these formalisms, a large number of
practical problems can be solved: fuzzy regression and clustering, fuzzy
multivariate discriminant analysis, differentiation and integration of
functions of fuzzy arguments, state diagnostics in a situation where the
initial data are fuzzy, methods for solving problems of unconditional
and conditional optimization, etc. The proof of the central limit theo-
rem for the sum of a large number of fuzzy quantities is obtained. This
proof is based on the characteristic functions of fuzzy quantities intro-
duced in the work and described at the formal level. The concepts of
independence and dependence for fuzzy quantities are introduced. The
method for calculating the correlation coefficient for fuzzy numbers is
proposed. Examples of problem solving are considered.

Keywords: distribution density of fuzzy quantities, moments,
characteristic functions, limit theorem, correlation coefficient.
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Artificial intelligence has become the backbone of modern decision
support systems. This is why a complex method for finding solutions for
neuro-fuzzy expert systems has been developed. The proposed complex

method is based on a mathematical model for the analysis of the opera-
tional situation. The model makes it possible to determine the parame-
ters of the analysis of the operational situation, their influence on the
quality of assessment of the operational situation and to determine their
number with units of measurement. An increase in the efficiency of in-
formation processing (error reduction) of the assessment is achieved by
the use of evolving neuro-fuzzy artificial neural networks. Training of
evolving neuro-fuzzy artificial neural networks is carried out by train-
ing not only synaptic weights of the artificial neural network, the type,
parameters of the membership function, but also by applying the pro-
cedure for reducing the dimension of the feature space. The efficiency
of information processing is also achieved by training the architecture
of artificial neural networks; accounting for the type of uncertainty in
the information to be assessed; work with both clear and fuzzy data.
We achieved a reduction in computational complexity while making
decisions; the absence of errors in training artificial neural networks as
a result of processing information entering the input of artificial neural
networks. The analysis of the operational situation as a whole occurs
due to the improved clustering procedure, which allows working with
both static and dynamic data. The proposed complex method was tes-
ted on the example of assessing the state of the operational situation.
The mentioned example showed an increase in assessment efficiency
at the level of 20-25 % in terms of information processing efficiency.

Keywords: artificial intelligence, operational situation, intelligent
systems, decision support systems.
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This paper reports a study that has established the possibility
of reducing computational complexity while improving the produc-
tivity of simplification of Boolean functions in the class of perfect
implied normal forms (PINF-1 and PINF-2) using a method of figu-
rative transformations.

The method of figurative transformations has been expanded
to cover the process of simplifying the functions of the implicative
basis by using the developed algebra of the implicative basis in the
form of rules that simplify the PINF-1 and PINF-2 functions of the
implicative basis. A special feature in simplifying the functions of
the implicative basis on the binary structures of 2-(n, b)-designs) is
the use of analogs of perfect disjunctive normal forms (PDNF) and
perfect conjunctive normal forms (PCNF) of Boolean functions. The
specified forms of the functions define transformation rules for the
functions of the implicative basis on binary structures.

It is shown that the perfect implicative normal form of n-place
function of the implicative basis can be represented by the binary
sets or a matrix. Logical operations over the structure of the matrix
ensure the result from simplifying the functions of the implicative
basis. This makes it possible to focus the minimization principle



within the truth table of the assigned function and avoid auxiliary
objects such as Carnot map, Weich charts, etc.

The method under consideration makes it possible:

— to reduce the algorithmic complexity of PINF-1 and PINF-2
simplification;

— to improve the performance of simplifying the functions of the
implied basis by 100-200 %;

— to visualize the process of PINF-1 or PINF-2 minimization;

There is reason to argue that minimizing the functions of the
implicative basis using a method of figurative transformations
brings the task of PINF-1 and PINF-2 minimization to the level of
well-researched problems within the class of disjunctive-conjunctive
normal forms of Boolean functions.

Keywords: method of figurative transformations, minimization of
functions of the implicative basis, implication function, PINF-1, PINF-2.
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This paper reports a study into the methods for recognizing the
type of an air object on a digital image acquired from an air situa-
tion video monitoring system. A method has been proposed that is
based on the application of a specific neural network, which solves



the problem of categorizing multidimensional complex vectors of
objects’ features based on complex calculations. In this case, a fea-
ture vector for recognizing the type of an air object is built on the
basis of a Fourier transform for the sequence of coordinates of its
two-dimensional contour. A technique has been proposed to train
a neural network to recognize the type of an air object based on
three image classes corresponding to three projections. This makes
it easier to solve the classification problem owing to a more compact
arrangement of the multidimensional feature vectors. The architec-
ture of an air situation video monitoring system has been suggested,
which includes an image preprocessing module and a module of
a complex-valued neural network. Pre-processing makes it possible
to identify an object’s contour and build a sequence of normalized
descriptors, which are partially independent of the spatial position of
the object and the contour processing technique. Existing methods
of air object recognition require significant computational resources
and do not take into consideration the specificity of recognizing
objects with three degrees of freedom or do not account for the com-
plex nature of the numerical representation of a contour. This study
has shown that the reported results make it easier to train a neural
network and reduce the hardware requirements in order to solve the
task of air situation video monitoring. The proposed solution leads
to increased mobility and extends the scope of application of such
systems, including individual devices.

Keywords: air object recognition, contour analysis, Fourier
descriptors, complex-valued neural network.
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This paper reports the construction of an effective mechanism
for synthesizing classification trees according to the fixed initial in-
formation in the form of a training sample for the task of recognizing
the current state, as well as flood phenomena, of river basins. The
built algorithmic classification tree could unmistakably categorize
the entire training sample underlying the constructed classification
scheme. Moreover, it would demonstrate minimal structural com-
plexity by including components such as the algorithms for autono-
mous classification and recognition to serve the structure’s vertices.
The devised method for building the models of algorithms’ trees
makes it possible to operate training samples composed of a large
amount of diverse information of discrete type. It ensures high model
accuracy, the rational utilization of the system’s hardware resources
in the process that generates the final classification scheme, thereby
making it possible to build models with predetermined accuracy. The
proposed approach to synthesizing the new recognition algorithms is
based on a library of already known algorithms and methods. Based



on the proposed concept of algorithmic classification trees, a set of
models was built that ensured effective categorization and prediction
of flood-related events across the Tisza river basin. The proposed
indicators of data generalization and quality of the classification tree
model make it possible to effectively represent the general charac-
teristics of the model allowing their application to select the optimal
algorithm tree from a set of random classification tree methods. The
classification trees built have ensured the absence of errors on the da-
ta of the training and test sample and have confirmed the efficiency
of the approach of algorithm trees.

Keywords: classification model, discrete object, algorithmic

classification tree, generalized feature.
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KOMITI'IOTEPHE MOJEJNIOBAHHS BATATOKPATHIX BUMIPIOBAHD JIOTAPU®MIYHOI ®YHKIIII
INEPETBOPEHH 110 IBOM IIIJIXOIAM (c. 6-13)

B. IO. Illep6anb, I. O. Koporoxa, O. 3. Komicko, M. I. Kommicko, 0. IO. lllep6anb, I. B. Illyupka

[IpoBeseHMN TOCIII/PKEHHAMU MOKJIMBOCTEN METOJIiB HA/IIMIIIKOBUX BUMIPIOBAHD BCTAHOBJIEHO BUCOKY e(DEKTUBHICTD IIPe/ICTaBICHIX
METO/IIB MO0 MiIBUIEHHST TOYHOCTI GaraTOKpaTHUX BUMIpIOBaHb. J[OBENIEHO, 10 PIBHAHHA HAIIMIIKOBUX BUMIPIOBaHb 3a0e3edye Hesa-
JIEKHICTD Pe3yJIbTaTy BIUMipIOBAHb BiJl TTapaMeTpiB (DYHKIII] mepeTBOPEHHs i iX BiIXWIEHD Bil HOMiHATBHUX 3HAYeHb. EXCIiepuMenTaTbHiuMu
JOCTI/KEHHSIMU TTATBEP/UKEHO, 110 TOUHICTh GATATOKPATHUX BUMIPIOBAHHS IIBUILYETHCS 32 PAXYHOK OOPOOKU PE3yJIbTaTiB MPOMIKHUX
BUMIpIOBaHb 32 PIBHAHHAMI HAJUTUITKOBUX BUMIPIOBAHb 110 IBOM TTiIX0/IaM. 30KpeMa BCTAHOBJIEHO, 10 00POOKA pe3y IbTaTiB 6araToKpaTHux
BUMIpIOBaHb pH JorapudmidHiil (hyHKIT epeTBOpeHHs 3a NepiimM IiAX0A0M 3a0e3edye 3HaueHHs BiHOCHOT HOXKOKH, 1110 Oy/1e CKIafaTn
0,75-107% %, a 3a apyrim — 0,02:1073 %. Ile m03BOMAE CTBEPKYBATH, IO MiABUIIEHHS TOUHOCTI BiGYBACThCA 3aBASKH CyMapHOMY edek-
Ty — 3a0€311e4yEThCs] BUKIIOUEHHS CHCTEMAaTUYHOT CKIa0BOI TTOXUOKU, 0OYMOBJIEHOT 3MIHOIO TIapaMeTpiB (DYHKILT TIepeTBOPEHHS, a TaKOK
3MEHIIIEHHS BUIMAAKOBOI CKIaM0Boi moxubku. OcTaHHE, 30KpeMa, CTOCYEThCST aJITOPUTMIB 00OPOOKK GATaTOKPATHUX BUMIPIOBaHb MO JBOM
niaxozam. IIpoBeseno mopiBHSAILHMIT aHATI3 Ta BCTAHOBJIEHI MepeBary i HeoJIiKM KOKHOTO 3 Ipe/ICTaBIeHIX /IBOX IixoziB. Bymo BcTanos-
JICHO, 11O APYTUIL ITAXIZA MEHII 4y TJIUBUiL 10 301/IbIICHHS PI3HUII MiK 3HAYCHHAMU KOHTPOJIbOBAHOI BEJIMYMHOIO | HOPMOBAHOI 32 3HAYCHHSIM.
T1e 103BoJIsIE CTBEPIKYBATH TIPO MOKJIMBICTH BUMIPIOBAHHST KOHTPOJIBOBAHOTO MapameTpy (F,) BelMKoro 3HaueHHs 6e3 HaKJIaIeHHsT BHCOKUX
BUMOT JIO TIOTYKHOCTEN JI7Kepesia KariGpoBaHOTO BUIIPOMIHIOBAHHSI.

€ nigcTaBy CTBEPUKYBATH TIPO TIEPCIEKTUBHUIT PO3BUTOK METO/IB HA/UIMIIKOBUX BUMIPIOBaHb TIpu 00pO0IL pe3ynsTaTis HaraToKpaTHux
BUMipIOBaHb B cdepi MiIBUIIEHHS TOYHOCTI TPH HeMiHIHHIN (QYHKITIT TepeTBOpeHHs.

K1040Bi c10Ba: HaUIMIIKOBI METO/M, GaraTOKpaTHi BUMIPIOBAHHS, PIBHSIHHS BUMIDIOBaHb, ITapaMeTpu (GYHKILi, TiABUINEHHST TOYHOCTI.
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PO3POBKA METO/IMK PO3IIVPEHHS MOHSTIITHOTO I AHAJIITUYHOTO ATIAPATY TEOPII HEUITKUX
MHOKHUH (c. 14-21)

JI. I. Packin, O. B. Cipa

Teopist HEUITKIX MHOXKHH € e(heKTHBHOIO aTbTEPHATHBOIO TeOpii iIMOBIpHOCTEI TIPH PO3B’sI3aHHI 6araThoX 3a/1a4 LOCTILKEHHS POIECiB
i cucTeM B yMOBaX HEBU3HAYEHOCTI. 3aCTOCYBaHHA 11i€l Teopii 0co6MBO 3aTpedyBate B TUX CUTYyaIlisgX, KOJIH JA0CHIKYyBaHa cucTeMa (hyHK-
[IOHY€ B YMOBaX, jie MapaMeTpH, siki BIUIMBAIOTh, 200 XapaKTEePUCTHKK 30BHINIHBOTO CEPEOBUINA MIBU/KO 3MIHIOIOTBCS. Y IIUX BUITJKaX
BUKOPHUCTAHHS PIillleHb, OJIePKYBAHUX CTAHIAPTHUMHI METOJaMI Teopii IMOBIpHOCTEI, He € IiTKOM KOpeKTHIM. OHaK TMOHATIHHA, METO/I0-
JIoTiuHa Ta anapaTHa 6asa 1€l Teopii po3BUHEHA HEAOCTATHBO. Y Po6OTI 3pobiieHa cipoba 3al0BHEHHS HASIBHUX MIPOTAIMH B TEOPii HEUITKUX
MHOKHH 3 JIeSKUX BAKJIMBUX HAIPSIMKAX.

Jlnst Ge3nepepBHIX HEYITKUX BETUYNH BBEIEHO MOHSTTS IIBHOCTI PO3MO/LIY IUX BEJMYNH. 3 BUKOPUCTAHHSM I[HOTO TIOHSTTS 3aIPO-
[IOHOBAHO METO/INKY PO3PAXyHKY OCHOBHUX YHCJIOBHMX XapPAKTEPUCTUK HEUITKUX BEJIMYHH, & TAKOK TEXHOJIOTII0 PO3PAXyHKY (DYHKILIT HaIexK-
HOCTI JI7IT HEYITKUX 3HA4YeHb (QYHKINH BiJl HEWITKMX BEJUYNH i iX MOMEHTIB. BBeseH s X opMastiamiB iCTOTHO PO3IIUPIOE MOKJINBOCTI
Teopil HEUITKUX MHOKIH JIJIst PO3B’s13aHHI 6e3/1iui peabHuX 3a/1a4 OOUMCIIOBAIBHOT MATEMATUKU. 3 BUKOPUCTAHHSAM 1IUX (hOPMAIi3MiB MOKE
6yTH BUPINIEHO BEJNKY KiTBKICTD IPAKTUYHNX 33/1a4: HEYITKI Perpecist i KracTepusaltist, HediTKUil 6araToBUMIpPHI ANCKPUMIHAHTHIIT AaHAITI3,
nmubepeHIiioBaHH: Ta iHTerpyBanHs QYHKITIN HeUiTKUX apIyMEHTIB, iarHOCTUKA CTAHy B CUTYaIlii, KOJIM BUXi/IHI JaHi 3a/1aHi HEeYiTKO, METOU
BUPilIeHHs 3a/1a4 6e3yMOBHOI Ta YMOBHOI onTuMizaiii i T. 1. OTpUMaHO JI0Ka3 IEHTPAIBHOI IPAHIMYHOI TEOPEMU JIJIsI CYyMH BEJIMKOTO YHCJIa
Heuitkux BesmuuH. [leii 1oKka3 3acHOBaHO Ha BBECHUX B POOOTI Ta onmucannx Ha opMaabHOMY PiBHI XapaKTePUCTUUHUX (DYHKIISX HEUITKUX
BeJIMYMH. BBE/IeHO TOHATTSI HE3aJIe)KHOCTI 1 3aJIeKHOCTI /I HeUiTKUX BeJIMUMH. 3alPOIIOHOBAHO METO/IMKY PO3PaxyHKy KoedinieHTa Kope-
JISAT UIST HediTKUX 4rcest. Po3TiissHyTo IpuKIaayn po3s’ss3anis 3a/1a4.

KuouoBi ciroBa: miiibHICTh PO3MOIIY HEYITKUX BEJIMYNH, MOMEHTH, XapaKTePUCTUUYHI (QYHKIIT, rfpaHUYHA TeopeMa, KoeillieHT KOPeJIsILii.
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PO3POBKA KOMILIEKCHOTO METO/IY IIOIIYKY PINIEHHS JI/IST HEMIPO-HEYITKUX EKCIEPTHUX
CHUCTEM (c. 22-31)

0. 4. Cosa, A. B. lllumanekuii, /{. A. Maninskuii, O. B. JKyk, O. B. Taman, B. B. Topaiituyk, B. A. @egopienko, A. B. Kokoiiko,
B. B. llleBuyk, M. B. CoBa

[ITyyruii iHTEJIEKT CTaB OCHOBOIO CHCTEM CYyYaCHUX CHUCTEM MiATPUMKH TPUHHATTA pintenb. Came ToMy B JAaHiii po6oTi po3pobiero
KOMILJIEKCHUI METOJ IIOIIYKY PillleHb /I HelPo-HeuiTKUX eKCIIEPTHUX CHCTeM. B OCHOBI 3a1IpOIIOHOBAHOIO KOMILJIEKCHOTO METOJY IOKJIa-
JIEH0 MaTeMaTIIHy MOJIeTb aHaJIi3y OMepaTHBHOI 00CTaHOBKN. MOiesb 103BOJISIE BI3HAYNTH TTAPAMETPU aHasi3y OMepPAaTHBHOI 0OCTAHOBKH,
iX BIIMB Ha SKICTb OI[HIOBAHHS ONEPaTHBHOI 0OCTAHOBKKM Ta BU3HAYMTH iX KIJbKICTH 3 OAUHUIAMN BUMIPY. ITiABUIEHHS ONEpaTUBHOCTI
06poOku iHbopMalii (3MEHITEHHS TOXMOKN) OIIHIOBAaHHS JOCATAEThCS 32 PaXyHOK BUKOPHCTaHHS HEHPO-HEUITKUX MITYYHUX HEHPOHHMX
MEpEK, 110 eBOJIOIIOHYI0Th. HaBuaHHs HEHPO-HEUITKUX MITYYHUX HEIPOHHIX MEPEIK, 110 €BOJIOIIOHYIOTh, BiIGYBAECTHCA HABYAHHSIM HE TIIbKU



CUHANITMYHUX Bar MTYYHOI HEHPOHHOI MepesKi, BUAY, mapaMeTpiB (yHKIIii HATEKHOCTI, a TAKOXK 3aCTOCYBAHHS MPOIEyPU 3MEHIIIEHHS PO3-
MipHOCTI IpocTopy 03HaK. OnepaTuBHiCTh 00POOKY HGOPMAIIIT TAKOK A0CATAETHCS 32 PAXYHOK HABYAHHST apXITEKTYPU IITYUHUX HEHPOHHUX
Mepe; BpaXyBaHHs THITY HEBU3HAUYeHOCTI iH(hopMAaILii, 1o mijisirae omiHioBaHHIO; POOOTH SIK 3 YiTKUMU Tak i HeYiTKUMHU poyKitisimu. [Tpu
[[bOMY JIOCSITAETHCS 3MEHIIIEHHS 00UNCIIIOBAHOI CKJIAIHOCTI IIPU MIPUIHATTI PillleHb; BIICYTHOCTI HAKOIIMYEHHST TIOMUJIKU HABYAHHSI IITYYHUX
HEIPOHHUX Mepexk B pesysisrati 06poOku indopmMaitii, 1o HaZXoAUTh Ha BXiJl IITYYHUX HEIPOHHUX MEPEK. AHAMI3 OllepaTUBHOI 0OCTAaHOBKI
B I[JIOMY Bi/IOYBa€THCST 3a PAXyHOK YIOCKOHAJIEHOT ITPOIIE/yPH KJIACTEPHU3AILil, 10 I03BOJISIE TIPAIIOBATH SIK 3 CTATHYHIMI TaK i IUHAMIYHUMU
nauumu. [TpoBeieHo anpobartito 3aIpONOHOBAHOTO KOMILIEKCHOTO METO/LY Ha MPUKJIAIl OI[IHKU CTAHY OIEPATUBHOI 0OCTAHOBKU. 3a3HAUEHUI
TIPUKJIA] TIOKA3aB TIi[BUIEHHST OTIEPATUBHOCTI OI[iHIOBaHHs Ha piBHi 20—25 % 1o omepatiBHOCTI 06poOKH iHbOpMATIii.
Ki04oBi cioBa: mtyyHuil iHTEIEKT, OrlepaTuBHA 0OGCTAHOBKA, IHTEJIEKTYAIbHI CHCTEMU, CHCTEMH THATPUMKU MIPUIHSTTS PillleHb.
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PO3POBJIEHHA METO/1Y OBPA3HUX ITEPETBOPEHb JIJISI MIHIMI3AIII BYJIEBUX ®YHKIII B
IMIIJIIKATUBHOMY BA3MUCI (c. 32-47)

M. T. Conomxo, 1O. B. Barnmkina, I. C. Boiitouy, JI. B. 3y6uk, C. M. Ba6uu, K. I1. Mysuuyk

TIpoBeieHIMHU AOCTI/UKEHHSIMI BCTAHOBJICHA MOKJIMBICTD 3MEHIIEHHsT 0GUHCIIIOBAIBHOT CKIaHOCT, 301/IbIICHHS TIPOYKTUBHOCTI CIIPO-
nierHs OyseBux QYHKIA y Kaaci 1ockoHaaux iMmrikatusuux Hopmasibiux popm (JITHD-1 ta [THD-2) meTogom 06pasHix epeTBOpeHb.

[TomupeHHst MeTOLy 0OPA3HUX TEPETBOPEHD Ha MPOIIEC CIPONIEHHS DYHKILH IMIUIKATUBHOTO (Gasucy 3/i1iCHEHO 3a 0MOMOTOK PO3PO-
6J1eHoi anrebpu iMIUIIKaTUBHOTO Gasucy y Bursi mpasui crporens JTH®D-1 ta JTHD-2 ¢ynkiiil immrikatuaoro 6asucy. OcobausicTio
crporeHtst GyHKIIN iMITikaTuBHOTO Gasucy Ha GiHapHUX CTPYKTypax 2-(n, b)-610k-cxeM (anrir. 2-(n, b)-designs) € BUKOpUCTaHHS aHAIOTIB
JOCKOHAINX /I3 TOKTUBHIX HOpMambHIX dopM (JJHD) ta gockoHannx koH'10KTHBHUX HOpMaabHuX Gopm (JKH®D) GyreBux dyHKiil.
3asnaveni hopmu HYHKIL BU3HAYAIOTH TIPaBUJIa EPETBOPEHHs Ha GiHAPHUX CTPYKTYpax (GyHKINH IMIIIKATUBHOTO Gasucy.

[TokazaHo, M0 JOCKOHATY IMILIIKATUBHY HOPMaJbHY (hopMy N-MicTKOI (HyHKIIT IMITIKATUBHOTO Ga3ucy MOJKHA TIOATH OIHAPHUMIU Ha-
6opamu abo mMatpuiero. Jloriuni onepartii Hajl CTPYKTYPOI0 MaTPHIL 3a0€31eUyioTh Pe3yJIbraT CIpoieH st (yHKI IMITIKaTHBHOTO Gasucy.
Ile mo3BOJISIE 30CEpeANTH IPUHIMIT MiHiMi3allii y Mexkax Tab/auIl icTHHHOCTI 3azanoi GyHKILT Ta 06iiiTuch 6e3 J0moMiKHIX 00’€KTiB, K TO
xapra Kapno, niarpamn Beiiua Ta iH.

Poarsmytuit MmeTo1 103BOJISIE:

— 3MEHIIUTH aJITOPUTMIYHY cKIajHicTh cripomtents JJIHD-1 ta JTHD-2;

— 36LTBIINTH TPOYKTUBHICTH CIIPOIIEHHS GyHKIIH iMIuTikaTiBHOTO 6asucy Ha 100—200 %;

— JIEMOHCTPYBaTH HAaOUHICTD T1potecy Minimizanii JITH®D-1 a6o JJIHD-2;

€ migcraBu CTBEPIUKYBATH, 1110 MiHiMizarist GyHKIiH IMIIIKATHBHOTO 6a3Kcy METO0M 00Pa3HUX EePeTBOPEHb BUBOAUTD IIPOOJIEMY MiHiMi-
zarii JITHD-1 ta JJTHD-2 na pisens 1o6pe H0CTiiKeHNX 3a1a4 Y KJAaci 13 TOHKTHBHO-KOH TOHKTUBHUX HOPMATbHIX (hopM OyseBuX (yHKI.

Ko4oBi cioBa: MeTos1 06pasHUX MepeTBOPeHb, MiHiMizalist GyHKILi iMitikaTusHOro 6asucy, Gyukiis immrikanii, TTHOD-1, TTHD-2.
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METO/J PO3III3BHABAHHAA IIOBITPAHUX Ob’€KTIB HA OCHOBI HOPMAJIISOBAHUX TECKPUIITOPIB
KOHTYPY TA KOMILUIEKCHO3HAYHOI HETPOHHOI MEPEJKI (c. 48-57)

B. C. €Ecinescobkuii, A. /1. Tesimes, A. B. Koasain

JlocamiizkeHo MeTo/ii po3iisHaBaHHsA THILY MOBITPSHOrO 06'€KTy 3a HOTO BUIVISIIOM Ha 1MppoBOMYy 300paskeHi y cucTemi Bijgeocnocre-
DEKEHHS MOBITPSHOI 0GCTAHOBKU. 3allPOMOHOBAHO METOJ, 10 3aCHOBAHMII HA 3aCTOCYBaHHI criendiuHol HEHPOHHOI MepesKi, siKa BUPITy€e
3ajiauy Kacugikaiii 6aratoBUMIpHUX KOMILJIEKCHUX BEKTOPIB 03HAK 00’€KTIB HA OCHOBI KOMILIEKCHUX 004ncaeHb. [Ipu 1iboMy BEKTOP O3HAK
JUISI PO3II3HABAHHS TUITY MOBITPSIHOTO 00’€KTY OYIYEThCS HA OCHOBI TlepeTBopeHHst Dyp’e /ist MOCTiIOBHOCTI KOOPAMHAT HOTO IBOBUMIPHOTO
KOHTYPY. 3alIPOIIOHOBAHO CIOCIO HABYAHHS HEHPOHHOI MepesKi PO3Ii3HABAHHIO THILY TIOBITPSIHOIO 00'EKTY 3a TPhOMA KJIacaMu 300paskeHb, 110
BIZUIOBIAIOTH TPHOM MpoekitisiM. Lle 103BoIsiE ClIpocTUTH BUpileH s 3a1a4i kaacudikaliii 3aBAgKN GLIbIIT KOMIIAKTHOMY PO3TalllyBaHHIO Oara-
TOMIPHUX BEKTOPIiB 03HAK. 3aIIPOIIOHOBAHA aPXITEKTYPa CUCTEMH BiICOCIIOCTEPEKEHHSI 32 MOBITPSHOIO 0OCTAHOBKOIO, SIKA BKJIIOYAE MOJLYJIb JUISk
norepeHboi 06poOKN 300pakeHHsT i MOLYJTb KOMIIEKCHO3HAYHOI HelpoHHOI Mepeski. TTornepetst 06poOKa 103B0JIsIE BUSIBUTH KOHTYP 00 €KTa
Ta o6y Iy BaTH MOCIiIOBHICTh HOPMAII30BAHUX JIECKPUIITOPIB, IO YACTKOBO HE 3aJIEKATD BiJl IPOCTOPOBOTO MOJIOKEHHST 00'€KTa Ta criocoby 00-
poGKY KOHTYPY. [CHYIOUM METO/M PO3Ii3HABAHHST MOBITPAHNX 00’€KTIB MOTPeGYIOTH 6araTo 06UMCIIOBAILHAX PECYPCiB Ta He BPAXOBYIOTh Clie-
1uiky posmizHaBaHHst 06’€KTIB 3 TPhOMA CTYTIEHSIMIT CBOGO/I a60 He BPaXOBYIOTh KOMIUIEKCHUIT XapaKTeP YKMCJIO0BOTO TIPECTABIEHHS KOHTYDY.
JlocutijupkeHHst 110Ka3aso, 1Mo OTPUMaHi Pe3yJITaTH J03BOJISIOTh CIPOCTUTH MPOIleC HABYAHHS HEHPOHHOI Mepeski Ta 3MEHIINTH BUMOTH /IO
amapaTHOTO 3abe3MedeH s /ISl BUPIIIEHHSI 3a/[adi BifleOCTIOCTEPEKEHHsI OBITPSIHOI 06CTAHOBKM. 3alpPOTOHOBAHe PIllleHHs TPU3BOANTH 0
T IBUIIEHHST MOGIIBHOCTI Ta PO3IMIUPEHHsT c(HepU 3aCTOCYBAHHS TAKUX CUCTEM PO3IIZHABAHHS asK JI0 IHAUBIAYaIbHIX IPUCTPOIB.

KiouoBi ciioBa: posiizHaBaHHs MOBITPAHNX 00'€KTiB, KOHTYPHUI anai3, geckpuntopu Dyp'e, KOMIIEKCHO3HAYHA HEPOHHA MEpesKa.
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MOJEJI KJIACU®DIKAIII TIABOAKOBUX ABUIIL HA OCHOBI JIEPEB AJITOPUTMIB (c. 58—-68)

I. ®. ITosxaun

[TobyoBanuii epeKTUBHUIT MeXaHi3aMy cuHTe3y JepeB Kiaacudikarlii 3a (hikcoBaHOO MOYATKOBOIO iH(GOPMAINEIO Y BUTIISI/ HaBYAIbHOI
BUOIPKM IS 3a/1a4i PO3MI3HABAHHSI CUTYAIITHOTO CTaHy, ITaBOAKOBUX sIBUII GaceiiniB pik. [ToOypoBane airopuTMivne AepeBo Kiacugikaritii



Oye 6e3mOMIIKOBO KIacu(DiKyBaTH BCIO HaBYaIbHy BUOIPKY, 3a SIKOIO moOy/10BaHa cxemMa Kaacudikaii. [IpuaoMy MaTt MiHIMaIbHy CTPYK-
TYPHY CKJIQ/[HICTh Ta CKJIA/[ATUCS 3 KOMIIOHEHTIB — aBTOHOMHHUX aJIrOpUTMiB Kiacudikaiii Ta po3misHaBaHHs B IKOCTi BEPIINH KOHCTPYKILI.
Pospobiennii MeToz T06YI0BI MOJIETEl IePeB AITOPUTMIB JI03BOJISIE TIPAIIOBATH 3 HABYAIBHIIMI BIOIPKAMHU BEJIMKOTO 06’'€MY Pi3HOTHIIHOT
indopmartii guckpernoro tumy. 3abesnedye BUCOKY TOYHICTH MOJEJI, pallioHAIbHO BUKOPHCTOBYE allapaTHi PeCypcu CUCTEMH B TIporeci
reHeparii KinieBoi cxemu Kaacudikarii, 103B0ossI€ OymyBaTH MO 3 HAIEPe 3aIaHO0 TOUHICTIO. [IPOTIOHYEThCS MiAXiA CHHTE3Y HOBUX
AJITOPUTMIB PO3Ti3HABAHHS Ha OCHOBI Gi6IIOTEKM BKe BiZIOMUX aJrOpUTMIB Ta MeTo/IiB. Ha 6asi 3anponoHoBaHol KOHIIEIiT aJlrOpUTMIdHIX
nepes kiacudikanii nobyxosanuil Habip Mozesell, ski 3abesneunsin eheKTUBHY KaacudiKaliio Ta MPOrHO3yBaHHS MABOJAKOBUX CHUTYAIlil
st Gaceiiny piuky Trca. 3anmpornoHoBaHi OKA3HUKU y3araJbHEHHS JAHUX Ta SKOCTI Mojiedii iepeBa Kiacudikallii 103BOJSIOTH e(heKTHBHO
MIPEICTaBUTU 3arajibHi XapaKTePUCTHKU MOJIEi, MOKJIMBE IX BUKOPHCTAHHS U1t BIIGOPY ONTUMAIBHOTO JIePeBa alrOPUTMIB 3 HAGopy Mo0Y-
JIOBaHVX HA OCHOBI METO/IIB BUITAIKOBUX JiepeB Kiaacudikarii. [Tobyosani gepesa kaacubikaiii 3abe3nednsin BiICy THICTh TOMUJIOK Ha JIAHUX
HaBYaJIbHOI Ta TECTOBOI BUGIPKHM, T ATBEP/IIN HPALE3AaTHICTD MiAXO0/LY AePeB aJrOPUTMIB.
Ko4oBi cinoBa: Moziesb kiacudikarii, IucKpeTHUn 06’€KT, aropuTMivHe AepeBo kiacudikaliii, yaaraibHeHa O3HAKA.



