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This paper has considered a task to expand the scope
of application of fuzzy mathematics methods, which is
important from a theoretical and practical point of view.
A case was examined where the parameters of fuzzy num-
bers’ membership functions are also fuzzy numbers with
their membership functions. The resulting bifuzziness does
not make it possible to implement the standard procedure of
building a membership function. At the same time, there are
difficulties in performing arithmetic and other operations
on fuzzy numbers of the second order, which practically
excludes the possibility of solving many practical problems.
A computational procedure for calculating the membership
functions of such bifuzzy numbers has been proposed, based
on the universal principle of generalization and rules for
operating on fuzzy numbers. A particular case was tackled
where the original fuzzy number’s membership function
contains a single fuzzy parameter. It is this particular case
that more often occurs in practice. It has been shown that
the correct description of the original fuzzy number, in this
case, involves a family of membership functions, rather than
one. The simplicity of the proposed and reported analytical
method for calculating a family of membership functions
of a bifuzzy quantity significantly expands the range of
adequate analytical description of the behavior of systems
under the conditions of multi-level uncertainty. A proce-
dure of constructing the membership functions of bifuzzy
numbers with the finite and infinite carrier has been con-
sidered. The method is illustrated by solving the examples
of using the developed method for fuzzy numbers with the
finite and infinite carrier. It is clear from these examples
that the complexity of analytic description of membership
functions with hierarchical uncertainty is growing rapidly
with the increasing number of parameters for the original
fuzzy number’s membership function, which are also set in
a fuzzy fashion. Possible approaches to overcoming emerg-
ing difficulties have been described.
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This paper considers a relevant issue related to the in-
fluence exerted by the fuzziness in linear dynamic system
parameters on its stability. It is known that the properties of
automated control systems can change under the influence
of parametric disturbances. To describe the change in such
properties of the system, the concept of roughness is used.

It should be noted that taking into consideration the
fuzziness in the parameters of mathematical models could
make it possible at the design stage to assess all the risks that
may arise as a result of an uncontrolled change in the param-
eters of dynamic systems during their operation. To prevent
negative consequences due to variance in the parameters of
mathematical models, automated control systems are de-
signed on the basis of the requirement for ensuring a certain
margin of stability of the system in terms of its amplitude and
phase. At the same time, it remains an open question whether
such a system would satisfy the conditions of roughness.

Parameters of the mathematical model of a system are
considered as fuzzy quantities that have a triangular member-
ship function. This function is inconvenient for practical use,
so it is approximated by the Gaussian function. That has made
it possible to obtain formulas for calculating the characteristic
polynomial and the transfer function of the open system, tak-
ing into consideration the fuzziness of their parameters.

When investigating the system according to Mikhailov’s
criterion, it was established that the dynamic system retains
stability in the case when the parameters of the characteristic
equation are considered as fuzzy quantities. It has been de-
termined that the quality of the system significantly deterio-
rated in terms of its stability that could make it enter a non-
steady state. When using the Nyquist criterion, it was es-

tablished that taking into consideration the fuzziness in the
parameters of the transfer function did not affect the stability
of the closed system but there was a noticeable decrease in
the system stability reserve both in terms of phase and am-
plitude. The relative decrease in the margin of stability for
amplitude was 16 %, and for phase — 17.4 %.

Keywords: mathematical model, stability, fuzziness, mem-
bership function, transfer function, dynamic system.
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This paper reports a study that has established the possibi-
lity of improving the effectiveness of the method of figurative
transformations in order to minimize Boolean functions on the
Reed-Muller basis. Such potential prospects in the analytical
method have been identified as a sequence in the procedure
of inserting the same conjuncterms of polynomial functions
followed by the operation of super-gluing the variables.

The extension of the method of figurative transfor-
mations to the process of simplifying the functions of the
polynomial basis involved the developed algebra in terms of
the rules for simplifying functions in the Reed-Muller basis.
It was established that the simplification of Boolean func-
tions of the polynomial basis by a figurative transformation
method is based on a flowchart with repetition, which
is actually the truth table of the predefined function. This is
a sufficient resource to minimize functions that makes it pos-
sible not to refer to such auxiliary objects as Karnaugh maps,
Weich charts, cubes, etc.

A perfect normal form of the polynomial basis functions
can be represented by binary sets or a matrix that would rep-
resent the terms of the functions and the addition operation
by module two for them.

The experimental study has confirmed that the method
of figurative transformations that employs the systems of
2-(n, b)-design, and 2-(n, x/b)-design in the first matrix im-
proves the efficiency of minimizing Boolean functions. That
also simplifies the procedure for finding a minimum function
on the Reed-Muller basis. Compared to analogs, this makes it
possible to enhance the performance of minimizing Boolean
functions by 100—200 %.

There is reason to assert the possibility of improving
the efficiency of minimizing Boolean functions in the Reed-
Muller basis by a method of figurative transformations. This
is ensured by using more complex algorithms to simplify
logical expressions involving a procedure of inserting the
same function terms in the Reed-Muller basis, followed by
the operation of super-gluing the variables.

Keywords: minimization of Boolean functions in the
Reed-Muller basis, figurative transformation method, singu-
lar function.
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The method of estimation and forecasting in intelligent
decision support systems is developed. The essence of the



proposed method is the ability to analyze the current state
of the object under analysis and the possibility of short-
term forecasting of the object state. The possibility of ob-
jective and complete analysis is achieved through the use
of improved fuzzy temporal models of the object state, an
improved procedure for forecasting the object state and an
improved procedure for training evolving artificial neural
networks. The concepts of a fuzzy cognitive model, in con-
trast to the known fuzzy cognitive models, are connected by
subsets of fuzzy influence degrees, arranged in chronological
order, taking into account the time lags of the correspond-
ing components of the multidimensional time series. This
method is based on fuzzy temporal models and evolving
artificial neural networks. The peculiarity of this method is
the ability to take into account the type of a priori uncer-
tainty about the state of the analyzed object (full awareness
of the object state, partial awareness of the object state and
complete uncertainty about the object state). The ability to
clarify information about the state of the monitored object is
achieved through the use of an advanced training procedure.
It consists in training the synaptic weights of the artificial
neural network, the type and parameters of the membership
function, as well as the architecture of individual elements
and the architecture of the artificial neural network as
a whole. The object state forecasting procedure allows
conducting multidimensional analysis, consideration and
indirect influence of all components of a multidimensional
time series with different time shifts relative to each other
under uncertainty.

Keywords: decision support systems, artificial neural
networks, state forecasting, training.
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The problem of computer diagnostics of complex systems
is one of the non-trivial tasks of modern information tech-
nology. Such systems are, for example, computer networks,
automatic and/or automated control systems for complex
technological objects, including related to complex problems
of environmental protection, biology, etc. In pattern recogni-
tion, one of the major problems is forming subspaces of infor-
mative features, which only in the «ensemble» allow diagnos-
ing the states of such systems with a high degree of reliability.

An effective approach to solving this problem based on the
principles of inductive modeling of complex systems is pro-
posed. The quality criterion for recognizing classes of patterns
is formulated, which also makes it possible to evaluate the
quality of the constructed ensemble of informative features.

As an example, the problem of constructing an ensemble
of informative features represented by a binary code based on
the data of an experiment to determine the hazard levels of
some plant protection products is considered. Real primary
data on plant protection products used in practice were ap-
plied to recognize the effect of certain characteristics on the
so-called integrated «hazard indicator».

Comparative numerical estimates of the effectiveness of
the proposed approach are given. In this case, there can be
a fivefold gain in the amount of computations for a relative-
ly small number of input features equal to 5 compared to
the known algorithms of the class considered in the paper.
It is shown that, from a practical point of view, the described
algorithm has advantages over the known algorithms with
brute-force search of feature subspaces in pattern recogni-
tion problems.

Keywords: computer systems, computer diagnostics,
pattern recognition, complex system, informative features.
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The paper presents a new powerful technique to linearize
the quadratic assignment problem. There are so many tech-
niques available in the literature that are used to linearize the
quadratic assignment problem. In all these linear formulations,
both the number of variables and the linear constraints signifi-
cantly increase. The quadratic assignment problem (QAP) is
a well-known problem whereby a set of facilities are allocated
to a set of locations in such a way that the cost is a function
of the distance and flow between the facilities. In this prob-
lem, the costs are associated with a facility being placed at
a certain location. The objective is to minimize the assignment
of each facility to a location. There are three main categories

of methods for solving the quadratic assignment problem.
These categories are heuristics, bounding techniques and exact
algorithms. Heuristics quickly give near-optimal solutions to
the quadratic assignment problem. The five main types of heu-
ristics are construction methods, limited enumeration meth-
ods, improvement methods, simulated annealing techniques
and genetic algorithms. For every formulated QAP, a lower
bound can be calculated. We have Gilmore-Lawler bounds,
eigenvalue related bounds and bounds based on reformula-
tions as bounding techniques. There are four main classes of
methods for solving the quadratic assignment problem exactly,
which are dynamic programming, cutting plane techniques,
branch and bound procedures and hybrids of the last two. The
QAP has application in computer backboard wiring, hospital
layout, dartboard design, typewriter keyboard design, produc-
tion process, scheduling, etc. The technique proposed in this
paper has the strength that the number of linear constraints
increases by only one after the linearization process.

Keywords: quadratic assignment problem, Koopmans
and Beckmann formulation, linear binary form.
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PO3POBKA METO/IA BIIITYKAHHSI CIMEMICTBA ®YHKIIIN IPUHAJEKHOCTI BIHEUITKUX
BEJIMYUH (c. 6-14)

JI. I. Packin, O. B. Cipa, JI. B. Cyxomuun, P. O. Kopcyn

PosriisiHyTa BasK/IMBA 3 TEOPETUYHOT 1 TPAKTIYHOI TOYKU 30pY MpobieMa Po3mmpeHHst chepr 3acTOCYBaHHST METOIIB HEYITKOI MAaTEMATUKIL.
JlocnijpkyeTbest cutyartist, Ko mapametpu (GYHKINH IPUHAIEKHOCTI HEUITKUX YHCes TAKOXK € HEeUITKUMU YUCaaMu 31 cBOIMM (yHKILSIMI
npuHaIeKHOCTI. BuHnkaioya npu nboMy GiHeYeTKicTh He 03BOJISIE Peasli3yBaTy CTaHAAPTHY TIPOLeAy Py 00yA0BY (HYHKIT IIPUHAIEKHOCTI.
IIpu 11boMy BUHMKAIOTH TPYHOII BUKOHAHHS apU(METHYHKX Ta IHIIUX Ollepalliil Ha/{ HeYiTKIMHU YHICIaMU JIPYTOro HOPSI/IKY, 110 IPAKTHIHO
BUKJIIOYAE MOKJIUBICTD BUPINIEHHsT Ge3J1i4i MPaKTHIHUX 3aB/atb. 3alpoONoHOBaHa 00YNCIIOBATIbHA TIPOTIE/ypa PO3PaxyHKy (pyHKILii mpuHa-
JIEKHOCTI TAaKUX GIHEYITKUX Yncesl, sika 6a3y€eThCsl Ha YHIBEPCAIbHOMY MIPUHIIUII Y3araJbHEHHs Ta Ha [PABIJIAX BUKOHAHHS OTEpaIliil Haj
HevyiTKIMN yrcaamu. /leTasbHO PO3IIISTHYTHIT OKPeMUit BUTIA/IOK, KOJIN (DYHKILSI TPUHAIEKHOCTI TTOYATKOBOTO HEYITKOTO YHCJIa MICTUTD €/I1-
Huii HewiTKuit mapameTp. Came 1eit OKpeMuil BUTIA/[OK YacTile iHMMUX BUHUKA€E Ha npakTuili. [lokasamno, 1o KOpeKTHOMY OTIHCY TOYaTKOBOTO
HEYiTKOTro 41cJIa B 1IbOMY BUIIA/IKY Bi/IIIOBi/Ia€ He ojiHa (DyHKILis IIPHHATIEKHOCT], a X cimeiicTBo. IIpocToTa 3a1pornoHoBaHoro B pobori i Haa-
HOTO aHAJIITHYHOTO METO/LY PO3PaxyHKy ciMeiicTBa (hyHKILiT MpuHaIeKHOCTI GiHEYeTKOI BEJIMYMHHU iCTOTHO PO3IIUPIOE AianaszoH aleKBaTHOTO
AHAJITUYHOTO OIUCY TIOBEAIHKY CHCTEM B YMOBaX GaraTopiBHeBol HeBU3HAYeHOCTI. PosrisgnyTa (hyHKIlis IPUHANEKHOCTI OiHEYETKUX Yncest
3 KiHIIeBUM 1 Ge3KiHeuHUM HOCIEM. MeTo/ 1II0CTPYEThCS PIlIEHHSIM TIPUKJIAAIB BUKOPUCTAHHS PO3POOJIEHOTO METOMLY /TSI HEYITKMX YHCE
3 KiHIeBUM i Ge3KIHEUHIM HOCIEM. 3 IIMX MPUKJIAAIB SICHO, 110 CKIAAHICTh aHATITHYHOTO ONUCy (DYHKILH MPUHAIEKHOCTI 3 iepapXivHOl HeBU-
3HAYEHICTIO IIBUKO 3POCTAE 31 301IbIIEHHSIM YKcaa napaMeTpiB (yHKIIIT HAEKHOCTI MOYATKOBOIO HEYITKOTO YKMCIIA, sIKi TAKOXK 33/[al0ThCs
HeuiTko. Oncani MOXKJINBI MiAXO/H MOTONAHHA BUHUKAIOYNX TPY/HOIILIB.

Kio4oBi cioBa: HeuiTka MaTeMaTrka, (GyHKIisI IPUHANEKHOCT] HEYITKIX YKCEN IPYTOTo THILY, IPABUIIa TT00YI0BH.
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BU3HAYEHHS BIIUBY HEYITKOCTI TAPAMETPIB JIHIIHOT AUHAMIYHOI CUCTEMM HA {i
CTIAKICTD (c. 15-21)

M. L. Top®Giituyk, H. T. JIagopis, JI. I. ®emanny

Posriapaerses akTyasbHe THTAHHS BIVTMBY HEUITKOCTI TTApaMeTPiB JiHIHHOI [UHAMIYHOI cucTeMu Ha ii CTifiKicTh. Bigomo, mo BracTu-
BOCTi CHCTEM aBTOMATUYHOTO KEPYBAHHSI MOKYTh 3MIHIOBATUCS T/ €0 MapaMeTpUYHUX 30ypeHb. [lJist ommcy 3MiHN TaKUX BJIACTHBOCTEN
CHCTEMU 3aCTOCOBYIOTh OHATTS TPyOOCTI.

Cutit BimMiTHTH, 1110 BpaXyBaHHS HEYITKOCTI ITapaMeTpiB MaTeMaTUIHUX MOJIeJIell TaCTh 3MOTY Ha CTajlii MPOEKTYBAHHS OI[iIHUTH BCi pH-
3UKH, 9Ki MOJKYTb BUHUKHYTH Y Pe3yJIbTaTi HEKOHTPOJbOBAHOI 3MiHU ITapaMeTpiB AMHAMIYHUX CUCTeM Y Ipolieci X ekcruryataitii. J{sis 3aro-
OiraHHsT HETaTMBHUX HACJI/IKIB Bi/l Bapiallii mapaMeTpiB MaTeMaTHIHUX MOJIEJICH CHCTEMU aBTOMATHYHOTO KEPYBAHHSI TIPOEKTYIOTD, BUXO/AYN
3 BUMOTH 3abe3nedeH st eBHOTO 3aracy CTiiiKOCTI cHCTeMH 3a aMIITy /1010 i (hazoio. [Ipu 1boMy 3aMIacThest BIAKPUTUM MUTAHHA uut Oy/1e
TaKa cucTeMa 3a/[0BOJIbHATH YMOBaM IpyOoCTi.

[TapameTpn MaTeMaTHYHOI MOJIEJi CHCTEMH PO3TJISIAIOTHCS SIK HEWITKi BEJTMYUHU, SKi MAIOTh TPUKYTHY (QYHKIN0 HajmeskHocTi. Taka
(yHKIS € He3PYUHOIO /I IPAKTUYHOTO BUKOPUCTAHHS, TOMY allPOKCUMYEThCs raycoBoto ¢yHkuiero. Ile rano smory orpumarit opmyin
JU1sT OGYMCITEHHST XapaKTEPHCTIYHOTO TTOTIHOMA 1 TepesaBaibHOi hyHKINI PO3IMKHEHOI CHCTEMIT 3 BpAXyBaHHS HETITKOCTI iX TapaMeTpiB.

[Ipu gocaipkenni cucteMu 3a Kputepiem MuxailsioBa, BCTaHOBJIEHO, 110 JMHAMIUHA crcTeMa 36epirae CTiiikicTb y BUIA/IKY, KOJIU TapaMe-
TPH XapaKTePUCTUYHOTO PIBHSAHHS PO3IJISAIOTHCS SIK HEUiTKI BeJIMYMHN. BU3HAUEHO, 1110 SIKICTh CUCTEMH, 3 TOUKH 30pY ii CTIHKOCTI, TOMITHO
TIOTiPITHJIACh Ta MOXKe MepeiT y Hectitikuii ctan. [Ipu Bukopucranui kpurepist HalikBicTa, BcTaHOBJIEHO, IO BpaXyBaHHs HEYiTKOCTI Tmapa-
MeTpiB nepegaBaibHol GYHKIIIT He BIUIMHYJIO Ha CTIHKICTh 3aMKHEHOT CHCTeMH, ajie BiA0YI0Cs MOMITHE 3MEHIIIEHHS 3ar1acy CTiIHKOCTI cucTeMu
K 3a (hazoro, Tax i 3a ammuIiTy1010. BifHOCHE 3MeHIIeHHST 3amacy CTiiKocTi 3a aMIuIiTy1010 ckaano 16 %, a 3a dasoro — 17,4 %.

Kuo4oBi ciioBa: MaTeMaTnyHa MOJIENb, CTIHKICTh, HEYITKICTh, (DYHKI[ST HATIEXKHOCTI, nepeaBaibia (hyHKILisT, AMHAMIYHA CHCTEMA.
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PO3POBKA MIHIMI3AIII IIOJTHOMHOI HOPMAJIbHOI ®OPMU BYJIEBUX ®YHKIII METOZIOM
OBPA3HUX IIEPETBOPEHD (c. 22-37)

M. T. Cosomko, IO. B. Batumkina, H. JI. Xomiok, S1. I. Isamyk, H. B. IlleBioBa

IIpoBeieHNMHU TOCTI/UKEHHSIMIT BCTAHOBJIEHA MOJKJIUBICTD 301/IbIIeHHST e(DEeKTHBHOCTI METOLY 0OPAasHUX MEPETBOPEHD LIS MiHiMizaril
OyneBux (yukiiii y 6asuci Piga-Masuiepa. BusiBjieHO epCIieKTHBHI pe3epBH aHAI THYHOTO METO/LY, SIK TO MOCJiI0BHICTD 3 TIPOIIE/LYPU BCTAB-
KU OJTHAKOBHX KOH'IOHKTEPMiB MOJIHOMHUX (QDYHKI[iIl Ta HACTYITHOIO OIEPAIiE€0 CylIeP-CKICIOBAHHS 3MIHHUX.

[Tommpentst MeToy 00pasHKX MEPETBOPEHb Ha TIPOIIEC CIPOIIeHHs (DYHKINN TOJIHOMHOTO Gasucy 3/iCHEHO 3a J0MOMOTOI0 PO3pOOJIEHOT
asireOpH y YacTUHI paBuIl criporents GpyHKIi y 6asuci Piza-Masiepa. Beranosieno, 1110 criponierns 6yaesux GyHKIA MToJiHOMHOTO Gasucy
METOIOM OOPAa3HIX IEPETBOPEHb IPYHTYEThC Ha OJIOK-CXEeMi 3 TOBTOPEHHSIM, SIKOIO € BIaCHe TabIuId iCTUHHOCTI 3a1aHoi ¢yHkiii. Ile € nocrat-
HIM pecypcoMm ist Mitimizantil hyHKITIH Ta 103BoJIsIE 0OXOAUTHCH 6e3 JOTOMIKHIX 006'€KTiB, sik To Kapt KapHo, miarpamu Beitua, kyou Ta i.



Ilockonany HopMaibHy hopmy GYHKILI MoTiHOMHOT0 6a3nucy MOKHA moaT GiHapHuMI HabopaMu abo MaTpUILelo, sika Oy/ie TpecTaB-
JIATH TepMu (DYHKIIIN Ta OIepaliiio 10/[aBaHHs 32 MOLYJIEM /IBa /1T HUX.

ExcriepuMeHTaIbHUMI OCTUKEHHSIME T ATBEP/IKEHO, 10 METO/l 00PasHUX MepeTBOPEHb, sIKIii BUKOPUCTOBYE crctemu 2-(n, b)-design
ta 2-(n, x/b)-design y nepiuiii MaTpuil, miasuiye ehexTuBHiCTb MiHiMizalii GyaeBux (yHKIA. IIpu IbOMY CIIPOLLYETHCA POIIEAYPA TOUIYKY
MiniMaznbHOT (yHKii y Gasuci Piza-Masiepa. Y nopiBHSIHHI 3 aHAJIOTAMU 1€ @€ 3MOTY TBUIIATH TIPOAYKTUBHICT MiHiMizanil OyJeBux
dbynxuiit na 100-200 %.

€ migcTaBy CTBEPKYBATH [IPO MOKJIUBICTD 301IbIIeHHST eheKTUBHOCTI MiHiMizarii OysieBux yHKiiil y 6asuci Piga-Masiepa MmeTogom
o6pasuux meperBoped. Ile 3a6e3MmeuyeThes MIISTXOM BUKOPHCTAHHS OITBIN CKIATIHUX AITOPUTMIB CIPOIIEHHS JOTIYHIX BUPa3iB 3 Mpolie-
JLyPOIO BCTaBKM OIHAKOBUX TepMiB (GyHKIIIN y Gasuci Piza-MaJsiepa 3 HACTYIIHOIO OIEpalli€io Cynep-CKICIOBAHHA 3MIHHUX.

Ko4oBi ciioBa: minimizanis Oynesnx ¢yHkmuiil y 6asuci Piza-Masiepa, MeTox 00pa3HUX EPEeTBOPEHb, CUHTYISIPHA (DyHKIIIS.
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PO3POBKA METOJIMKH OLIITHKY TA IPOTHO3YBAHHS B IHTEJIEKTYAJIBHUX CUCTEMAX
MIATPUMKU IPUITHATTS PIIIEHD (c. 38-47)

I. O. Pomanenko, A. B. TonoBanos, B. B. Xoma, A. B. Illumanekuii, €. 4. /lemuenko, JI. B. Illa6anosa-Kymnapenko,
T. O. IBaxuenxko, O. C. IIpokonenxo, O. C. InBamox, /. €. Crynak

ITpoBeeHo po3poOKY METOMUKH OI[IHKY Ta MPOTHO3YBAHHST B IHTEIEKTYAIbHUX CUCTEMAX MATPUMKH IPUHHATTS pimeHb. CyTHICTH 3a11po-
TTOHOBAHOI METOJINKH TIOJISITAE B MOSKITMBOCTI 3a0€3ITeYeH ST aHai3y TTOTOYHOTO CTaHy 00’€KTY, 10 aHATI3YETHCS Ta MOKIMBOCTI KOPOTKOCTPO-
KOBOT'O [TPOTHO3YBaHHsI CTaHy 00'€KTy. 3abe3neueHHst MOKIUBOCTI 00’€KTUBHOTO Ta IIOBHOTO aHAJI3Y JOCATAETHCS 32 PAXYHOK BUKOPUCTAHHS
YAOCKOHAJICHUX HEUYITKUX TEMIIOPAIbHUX MOJIeJIeii cTamy 00 €KTY, yI0CKOHAIEHOI IPOTIE/YPH IIPOTHO3YBaHHI CTaHy 00’€KTY Ta yI0CKOHAIECHOT
MPOIEe/[yPH HABYAHHS IMTYYHUX HEMPOHHUX MepesK, IO eBOMIOIiOHYIOTh. KOoHIenTr HewiTKoi KOTHITUBHOI MOJIEi HA BiZIMIHY Bil BiloMUX
HEYiTKUX KOTHITUBHUX MojieJieil 110B’s13aHi IiIMHOKMHAMHU HEYiTKUX CTYIEHIB BIUIMBY, YIOPSJAKOBAHMX B XPOHOJIOTIYHIN MOCJIJOBHOCTI
3 ypaxyBaHHsIM YaCOBHX JIariB Bi/IMOBIHITX KOMITOHEHTIB 6AraTOBUMIPHOTO 4acOBOTO psiay. B 0CHOBY 3a3HaueHOi METOMKH TTOKJTAEH] HETITKI
TEMIIOPAJIbHI MOJIEII Ta IITYYHI HEPOHHI Mepesxki, 110 eBOIOIIOHYI0Th. OCOOMMBICTIO 3a3HAYEHOT METOMKI € MOKJIMBICTD BPAXYBAHHS TUITY
anpiopHoi HEBU3HAYEHOCTI 11PO cTaH 00’eKTy aHami3y (oBHOI iHGOPMOBAHOCTI PO cTaH 00’€KTY, YaCTKOBOI iH(OPMOBAHOCTI TIPO cTaH 06’€KTY
Ta MOBHOI HEBU3HAYEHOCTI TIPO cTaH 06'€KTy). MOKIUBICTD yTOUHEHHS iH(MOpMaILi PO cTan 00’€KTY MOHITOPHHTY JOCITAETLCS 32 PaXyHOK
BHKOPUCTAHHS YIOCKOHAJIEHO]I TIporeypy HaByaHHs. CyTHICTh Il HOJSATa€ B TOMY, IO BiZOyBaeTbCst HABYAHHS CHHANTHYHHX BAr MITYYHOI
HEHPOHHOI MepesKi, TUITY Ta TapaMmeTpiB (YHKIN] HaJIEKHOCTI, a TAKOXK apXiTeKTYPH OKPEMHX €JEMEHTIB i apXiTeKTYpH MITYYHOI HelPOHHOI
Mepeski B 1iiomy. ITporiesypa mporHo3yBatHs po cTaH 00’ €KTY J03BOJISIE IPOBOAUTH OaraTOBUMIPHII aHaI3, BpaXyBaHHs i OMOCEPeKOBAHIN
BIUINB BCIX KOMITOHEHTIB GAraTOBMMIPHOTO YaCOBOTO PSI/LY 3 X PI3HUMH YACOBUMH 3CYBAMU OJIMH BiJIHOCHO OJIHOTO B YMOBaX HEBU3HAYEHOCTI.

KuouoBi ciioBa: cucreMu HATPUMKI TPUIHSITTS PillleHb, MITYYHI HEHPOHHI MEPEsKi, IPOrHO3YBaHHSI CTaHY, HABYaHHSI.
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VIOCKOHAJIEHUI AJITOPUTM BUBOPY IHOOPMATUBHUX O3HAK 3 IX IOITIAPHUM
YPAXYBAHHAM B 3AZTAYAX PO3III3HABAHHA CTAHIB CKJIAJHUX CUCTEM (c. 48-54)

B. B. Ocunenxko, B. M. 3xnoreuko, T. I. Kyiuik, C. A. JlemimionkoBa, O. M. CuHiok, B. 1. Onodpiiiuyk, C. B. CmyTko

[Tpo6sieMa KOMIT'IOTEPHOTO [[IarHOCTYBAHHS CTAHIB CKJIAJIHUX CHCTEM HAJIEKUTD 10 HETPUBIAIIBHUX 3aBJaHb CYy4acHUX iH(OpMAIiiHux
TeXHOJIOTIi. J[0 TaKUX CHCTEM BiZHOCATHCS, HAIPUKIIAA, KOMITIOTEePHI Mepeski, aBTOMaTHYHi Ta/ab0 aBTOMATH30BaHi CHCTEMH YIIPaBJIiHHS
CKJIQJIHUMU TEXHOJIOTTUHUMY 00’ €KTaM, Y T.4. [IOB’SI3aHMMU 13 CKJIQ/[HIMU 33/1a4aM¥ €KOJIOTIYHOTO XapaKTepy, 6ioJiorii, Tommo. Y nporeci pos-
nizHaBaHHst 06pasiB O/[HY 3 MPOBIAHKUX PoJIel Biirpae mpobaeMa (hopMyBaHHS TAMTPOCTOPIB iHGOPMATUBHIX 03HAK, SIKi caMe B «aHcaMOJIi»
JI03BOJISIIOTH BUKOHYBATH 3 BUCOKUM CTYIIEHeM HaJlillHOCTi liarHOCTYBaHH: CTaHIB TAKUX CHCTEM.

3arporionoBaHnil eeKTUBHMIT MiAXI/ 10 BUPINIEHHS BKazaHOI mpodiieMH, 110 6a3y€eThest Ha 3aCTOCYBAHHI IIPUHIUINB {HAYKTHBHOTO MO-
neroBaiHs ckaanuux cucreM. ChopMyIboBannii KpUTEPill SIKOCTI PO3Mi3HABAHHS KJIACIB, KU A€ MOKJINBICTD TAKOXK OINIHIOBATH i SIKiCTDH
CKOHCTPYHOBAHOTO ancamOIio iH(HOPMATUBHIX O3HAK.

B stkocTi IpHKIIaAy POSTISIHYTO 33/1ady KOHCTPYIOBAHHS aHCaMOIIO iH(OPMATHBHUX O3HAK, MPEACTABIEHIX GiHAPHIM KOZOM Ha TAHMX
EKCIIePUMEHTY i3 BU3HAUYCHHA PiBHIB HeOE3NeKH AesIKUX 3ac00iB 3aXUCTy POCJUMH. Bukopucrani peasbHi nepBUHHI JaHi CTOCOBHO 3ac00iB
3aXUCTY POCJINH, IKI 3aCTOCOBYIOTHCSI HA MPAKTHUILL, /IJTsT PO3ITI3HABAHHS BIUIMBY THX UM {HIINX XapaKTEPUCTHK Ha TaK 3BAaHUI iHTerpasbHNIN
«TTOKA3HUK HeOE3MEK».

Hasezieni nopiBHsIbHI YnCJI0BI O1iHKY e(heKTUBHOCTI 3a11pOIIOHOBAHOTO 11ix0y. IIpu 11boMy BUTpa 32 00CsIrom 06UUCIICHD JIJIS BiIHOC-
HO HEBEJMKOI KiJIbKOCTI BXIIHUX O3HAK PIBHOIO 5 MOKe OYTH II'SITHPA30BUM B TOPIBHAHHI 3 BIIOMUMH aJITOPUTMAMK POTJISTHYTOTO B pOOOTI
kuacy. JloBezieHo, 1o ebeKTHBHICTS POGOTH TAKOTO aJIrOPUTMY Oy/ie 3pocTaTu MpH 36iIbIIeHH] PO3MIPHOCTI TIPOCTOPY O3HAK.

Kii04oBi c1oBa: KOMIT I0TEPHI CHCTEMU, KOMITIOTEPHE [IarHOCTYBaHHsI, Po3Mi3HaBaHHst 00pasiB, CKJIajiHa cUcTeMa, iHhOPMATHBHI O3HAKH.
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PO3POBKA METOAY JIHEAPU3AIIII KBAJAPATITYHOI 3AJAYI ITPO TPM3HAYEHH? (c. 54—-61)

Elias Munapo

VY cratti ipesicTaBiIeHoO HOBUIA Ai€BUIT METO JliHeapu3ailil KBa[[paTHYHOI 3aa4i PO MPU3HAYEHHA. Y JITepaTypi icHy€e Beande3na Kitb-
KiCTh METO/IiB, SIKi BUKOPUCTOBYIOTLCS JIJIsI Jlieapu3ailii KBa[paTUIHol 3a/1a4i PO MpU3HayeHHs. Y BCiX IMUX JIHIHHIX (HOPMYJTIOBAHHIX



3HAYHO 30ITBIIYETHCS AK KINbKICTh 3MIHHMX, TaK i KiIbKICTh JiHiiHUX 0OMeskenb. KBagparnuna 3amayua 1po npustadens (K3IT) e po6pe
BIZIOMOIO 3a/1a4€10, B SIKiit MHOKIHA 00’€KTIB PU3HAYAETHCSA MHOKIHI PO3TAIIYBaHb TAKUM YHHOM, 110 BUTPATH € (DYHKILEIO BifiIcTaHi i MOTOKY
Mizk o6’exTamu. Y il 3a1a4i BUTPATH MOB’sI3aHi 3 PO3MINIEHHSIM 00'€KTa B TIeBHOMY Miciti. MeTa mosisirae B ToMy, 100 3BeCTH /10 MiHIMyMy
MPUBHAYCHHST KOKHOTO 00’€KTa MeBHOMY Miciiio. [CHye Tpu OCHOBHI KaTeropil MeTO/iB BUPIIIEHHSA KBaApaTHYHOI 3a1a4i PO NPU3HAYEHHS.
Jlo nux Kareropiit BiAHOCSTHCS BPUCTHYHI METO/IM, OOMEIKYIOUI METO/M | TOUHI aJropuT™MU. EBPUCTHYHI MIBUKO AAIOTH MaiiKe ONTHMAJIb-
Hi pillleHHsT KBaJPaTUYHOI 3a1adi Mpo Mpr3HAYeHHs. [I'ATh OCHOBHUX THIIB €BPUCTUYHUX METOIB BKJIIOYAIOTH METOIU MOOYIOBU, METOIN
0OMEIKEHOT0 TIepepaxyBaHHst, METO/M HOJIIIIEHHsT, MeTO/M imiTalil Biagnaxy i reneruuni asropurmu. st koxnoi chopmysbosanoi K311
Moske OyTH pospaxoBaHa HIKHs MeKa. [cHyroTh Mexi Tismopa-Jloysiepa, Mexi BIaCHUX 3HaYeHb 1 MesKi, 3acHOBaHi Ha repedopMyJIIOBaHHIX
B SIKOCTI METO/IIB 0OOMeKeHHsI. [CHY€E YOTHPH OCHOBHI KJIACH METO/IIB /IJIs TOYHOTO BUPINIEHHS KBAPATHYHOI 3a/1aui PO IIPU3HAYEHHS, & caMe
JAMHAMIYHE IIPOrpamMyBaHHsI, METOAM CIYHUX IJIOIIMH, METO/U TiIOK i Mex i ribpuan octanuix aBox. K3IT 3HaX0ANTH 3aCTOCYBAHHSI B TIPOBO/I-
11i 33/IHbOI TTaHesi KOMITI0Tepa, NJITaHyBaHHi JiKapeHb, IU3aiiHi MillleHi /it TPU B IapTC, AU3aliHi KIaBiaTypu TUITY APYKApChKOi MAIITHKH,
BUPOOHUYMX TIPOIlecaX, MIaHyBaHHi i T. 1. [lepeBaror MeTo/Ly, 3aIlPOIIOHOBAHOTO B IaHIll CTATTI, € Te, 10 B Pe3yJIbTaTi MPOIeCy JiHeapu3allii
KUIBKICTD JHIHHIX 0OMEKEHb 301IbITYEThCST TIIBKH Ha OJIMHUILIO.
KmioyoBi cioBa: KkBa/[paTH4YHa 3a/[a4a PO IIpU3HaueHHs, nocTaHoBKa Kynmanca-bekmana, siniitna aBiiikosa dopma.



