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This research has established the possibility of improving the
effectiveness of the visual-matrix form of the analytical Boolean
function minimization method by identifying reserves in a more
complex algorithm for the operations of logical absorption and
super-gluing the variables in terms of logical functions.

An improvement in the efficiency of the Boolean function mini-
mization procedure was also established, due to selecting, according
to the predefined criteria, the optimal stack of logical operations for
the first and second binary matrices of Boolean functions. When
combining a sequence of logical operations using different techniques
for gluing variables such as simple gluing and super-gluing, there
are a small number of cases when function minimization is more ef-
fective if an operation of simply gluing the variables is first applied
to the first matrix. Thus, a short analysis is required for the primary
application of operations in the first binary matrix. That ensures the
proper minimization efficiency regarding the earlier unaccounted-for
variants for simplifying the Boolean functions by the visual-matrix
form of the analytical method. For a series of cases, the choice of the
optimal stack is also necessary for the second binary matrix.

The experimental study has confirmed that the visual-matrix
form of the analytical method, whose special feature is the use of
2-(n, b)-design and 2-(n, x/b)-design systems in the first matrix,
improves the process efficiency, as well as the reliability of the
result of Boolean function minimization. This simplifies the pro-
cedure of searching for a minimal function. Compared to analogs,
that makes it possible to improve the productivity of the Boolean
function minimization process by 100-200 %.

There is reason to assert the possibility of improving the ef-
ficiency of the Boolean function minimization process by the
visual-matrix form of the analytical method, through the use of
more complex logical operations of absorbing and super-gluing
the variables. Also, by optimally combining the sequence of logical
operations of super-gluing the variables and simply gluing the vari-
ables, based on the selection, according to the established criteria,
of the stack of logical operations in the first binary matrix of the
assigned function.

Keywords: Boolean function minimization, visual-matrix form
of analytical method, binary matrix.
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Several models of programmed flight have been constructed
to perform calculations on flight path optimization in designing
tactical and anti-aircraft-guided missiles. The developed models
are based on the determination of interrelated programmed values
of altitude and the flight path angle depending on the range which
have a differential relationship. The combination of flight altitude
and flight-path angle programs allows the users to simulate the
steady flight of a guided missile to the calculated endpoint using
the methods of proportional control.

Good correspondence of the developed models to the physics
of flight was shown by assessing the quality of approximation of
the developed models of flight paths of anti-aircraft guided mis-
siles obtained using other known models. The obtained approxi-
mation error was less than 5 % which indicates a good correspon-
dence of the developed models to the physics of flight.

Compliance of the developed models of programmed flight
with the intended purpose and the advantage over the most com-
mon known models were proved by optimizing the flight paths of
the anti-aircraft-guided missile. In most of the considered calcu-
lation cases, the value of the objective function was improved to
2.9 %. The flight path was optimized using a genetic algorithm.

The developed models have a simple algebraic form and a
small number of control parameters are presented in a ready-
to-use form and do not require refinement for a concrete task.
This allows them to be implemented in design practice without
spending much time to speed up the calculation of optimal design
variables and optimal flight paths of tactical and anti-aircraft-
guided missiles.

Keywords: missile, programmed flight model, flight path,
optimization, optimal path, calculation.
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This paper considers the structural-parametric synthesis
(SPS) of neural networks (NNs) of deep learning, in particular
convolutional neural networks (CNNs), which are used in image
processing. It has been shown that modern neural networks may
possess a variety of topologies. That is ensured by using unique
blocks that determine their essential features, namely, the com-
pression and excitation unit, the attention module convolution
unit, the channel attention module, the spatial attention module,
the residual unit, the ResNeXt block. This, first of all, is due to the
need to increase their efficiency in the processing of images. Due
to the large architectural space of parameters, including the type
of unique block, the location in the structure of the convolutional
neural network, its connections with other blocks, layers, com-
puting costs grow nonlinearly. To minimize computational costs
while maintaining the specified accuracy this work set tasks of
both the generation of possible topology and structural-paramet-
ric synthesis of convolutional neural networks. To resolve them,

the use of a genetic algorithm (GA) has been proposed. Parameter
configuration was implemented using a genetic algorithm and
modern gradient methods (GM). For example, stochastic gradient
descent with momentum, accelerated Nesterov gradient, adaptive
gradient algorithm, distribution of the root of the mean square of
the gradient, assessment of adaptive momentum, adaptive Nest-
erov momentum. It is assumed to use such networks in the intel-
ligent medical diagnostic system (IMDS), for determining the
activity of tuberculosis. To improve the accuracy of solving the
classification problem in the processing of images, the ensemble
structure of hybrid convolutional neural networks (HCNNs) has
been proposed in the current work. The parallel structure of the
ensemble with the merged layer was used. Algorithms of optimal
choice and integration of features in the construction of the en-
semble have been developed.

Keywords: hybrid convolutional neural network, genetic
algorithm, ensemble, structural-parametric synthesis.
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This paper proposes a method to solve a mathematical pro-
gramming problem under the conditions of uncertainty in the
original data.

The structural basis of the proposed method for solving optimi-
zation problems under the conditions of uncertainty is the function
of criterion value distribution, which depends on the type of uncer-
tainty and the values of the problem’s uncertain variables. In the case
where independent variables are random values, this function then is
the conventional theoretical-probabilistic density of the distribution
of the random criterion value; if the variables are fuzzy numbers, it is
then a membership function of the fuzzy criterion value.

The proposed method, for the case where uncertainty is de-
scribed in the terms of a fuzzy set theory, is implemented using the
following two-step procedure. In the first stage, using the member-
ship functions of the fuzzy values of criterion parameters, the values
for these parameters are set to be equal to the modal, which are
fitted in the analytical expression for the objective function. The
resulting deterministic problem is solved. The second stage implies
solving the problem by minimizing the comprehensive criterion,
which is built as follows. By using an analytical expression for the
objective function, as well as the membership function of the prob-
lem’s fuzzy parameters, applying the rules for operations over fuzzy
numbers, one finds a membership function of the criterion’s fuzzy
value. Next, one calculates a measure of the compactness of the
resulting membership function of the fuzzy value of the problem’s
objective function whose numerical value defines the first compo-
nent of the integrated criterion. The second component is the rate
of deviation of the desired solution to the problem from the previ-
ously received modal one.

Absolutely similarly designed is the computational procedure
for the case where uncertainty is described in the terms of a prob-
ability theory. Thus, the proposed method for solving optimization
problems is universal in relation to the nature of the uncertainty in
the original data. An important advantage of the proposed method
is the ability to use it when solving any problem of mathematical
programming under the conditions of fuzzily assigned original data,
regardless of its nature, structure, and type.

Keywords: mathematical programming problem, uncertainty
in the original data, universal solution method.
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This paper considers the task of constructing a linear model
of the object studied using a robust criterion. The functionality
applied, in this case, is correntropy. That makes it possible to
obtain estimates that have robust properties. The evaluation al-
gorithm is a multi-step procedure that employs a limited number
of information measurements, that is, it has limited memory. The
feature of the algorithm is that the matrices and observation vec-
tors involved in estimate construction are formed in the following
way: they include information about the newly arrived measure-
ments and exclude information about the oldest ones. Depending
on the way these matrices and vectors are built (new information
is added first, and then outdated is excluded, or the outdated is
first excluded, and then a new one is added), two estimate forms
are possible. The second Lyapunov method is used to study the
convergence of the algorithm. The conditions of convergence
for a multi-step algorithm have been defined. The analysis of the
established regime has revealed that the algorithm ensures that
unbiased estimates are obtained.

It should be noted that all the estimates reported in this work
depend on the choice of the width of the nucleus, the informa-
tion weighting factor, and the algorithm memory, the task of
determining which remains open. Therefore, these parameters’
estimates should be applied for the practical use of such multi-
step algorithms.

The estimates obtained in this paper allow the researcher to
pre-evaluate the possibilities of identification using a multi-step
algorithm, as well as the effectiveness of its application when solv-
ing practical tasks.

Keywords: correntropy, multi-step algorithm, kernel width,
information weighting factor, algorithm memory, permanence.
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This paper considers the application of a method for maximiz-
ing polynomials in order to find estimates of the parameters of
a multifactorial linear regression provided the random errors of
the regression model follow an exponential power distribution.
The method used is conceptually close to a maximum likelihood
method because it is based on the maximization of selective sta-
tistics in the neighborhood of the true values of the evaluated
parameters. However, in contrast to the classical parametric ap-
proach, it employs a partial probabilistic description in the form
of a limited number of statistics of higher orders.

The adaptive algorithm of statistical estimation has been
synthesized, which takes into consideration the properties of
regression residues and makes it possible to find refined values
for the estimates of the parameters of a linear multifactorial re-
gression using the numerical Newton-Rafson iterative procedure.
Based on the apparatus of the quantity of extracted information,
the analytical expressions have been derived that make it possible
to analyze the theoretical accuracy (asymptotic variances) of es-
timates for the method of maximizing polynomials depending on
the magnitude of the exponential power distribution parameters.

Statistical modeling was employed to perform a comparative
analysis of the variance of estimates obtained using the method of
maximizing polynomials with the accuracy of classical methods: the
least squares and maximum likelihood. Regions of the greatest ef-
ficiency for each studied method have been constructed, depending
on the magnitude of the parameter of the form of exponential power
distribution and sample size. It has been shown that estimates from
the polynomial maximization method may demonstrate a much
lower variance compared to the estimates from a least-square
method. And, in some cases (for flat-topped distributions and in the
absence of a priori information), may exceed the estimates from the
maximum likelihood method in terms of accuracy.

Keywords: regression, exponential power distribution, pa-
rameter estimation, moments, polynomial maximization method.
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PO3POBKA AJITOPUTMY MIHIMI3AIII BYJIEBUX ®YHKIIIA /111 BI3YAJIbHO-MATPUYHOI ®OPMU
AHAJIITUYHOI'O METOAY (c. 6-21)

M. T. Conomko

IIpoBeeHUME JIOCTIIZKEHHSIMU BCTAHOBJIEHA MOKJIUBICTD 30iiblieHHst eEeKTUBHOCTI Bi3yanbHO-MATPIYHOI (HOPME AHATITHYHOTO
MeToy MiHimizarii OyseBux (GyHKIIH IUISIXOM BUSBJICHHSI Pe3epBiB OLIbII CKIAMHIIIONO aJrOpUTMY TIPOBEAEHHS JIOTIYHUX OIeparii
TTOTJIMHAHHS Ta CYTIeP-CKJAEIOBAHHS 3MiHHUX Y TepMaX JOTIUHNX (DYHKITII.

BeranoBieHo Takoxk 36imblreHHST eeKTHBHOCTI Hporeaypy MiHimisarii OysreBux (yHKIIH mILIsIXOM BHOOpPY, 32 BCTAHOBIEHUMH
KPUTEPISIMU, ONITUMATBHOTO CTEKY JIOTIYHUX OTIepaliil A71s1 epuioi Ta Apyroi GiHapHUX MaTpuilh OyseBux dyHkiiii. [Ipn KoMOiHYBaHHI 110-
CJIIOBHOCTI JIOTIYHUX OMEpaIliil 3 BAKOPUCTAHHIM PI3HUX CIOCOOIB CKIICIOBAHHS 3MiHHIX — [IPOCTOTO Ta CyTeP-CKJICIOBAHHs ICHY€E HEBEJINKE
YKCI0 BUNAJAKIB, KON MiHiMizaia GyHkiii € Giibin edekTuBHa, AKIIO Yy Nepliiii MaTpHili CIoYaTKy 3acTOCyBaTH OIEpallilo MPOCTOro
CKJICIOBaHHSA 3MiHHKMX. TaKUM 4YMHOM, HEOOXiAHWH KOPOTKHMiI aHasi3 /s MEepIIoYyeproBoro 3acTOCyBaHHs ofepaiiil y nepuriil 6GiHapHiii
marpuiti. e 3abe3nedye Hajmexny eeKTUBHICTb MiHIMI3allii 0 paHill He BpaXOBaHUX BapiaHTIB cripomierts OyaeBuX (HYHKINH BidyaibHO-
MaTPpUYIHOIO (POPMOIO aHATITUYHOTO MeToy. Jlist Psi/ly BUIQ/AKIB BUOIP ONTUMATBLHOTO CTEKY HOTPIOHMIT i st apyroi GiHapHoi MaTpuiLi.

EKClepuMeHTaNbHIMK OCTI/UKEHHSIME THATBEP/KEHO, 0 BidyasbHO-MaTpuuHa (GOpMa aHATITHIHOTO METOAY, OCOOJUBICTIO SIKOI €
BUKOpHCTaHHs cucteM 2-(n, b)-design ta 2-(n, x/b)-design y nepuriit Marpuit, migsuntye eheKTHBHICTD IIPOIECY Ta JOCTOBIPHICTD PE3yJIbTaTy
MiHimizarii 6ysaesux GyHKIii. [Ipy 1boMy CIIPOILYETHCS MPOLEe/ypa IOUIYKY MiHIMaIbHOT (DYHKIT. Y TIOPIBHSHHI 3 aHATIOTaMH 11€ A€ 3MOTY
MiIBUIATH MPOAYKTHBHICTD MPoTiecy MiHiMizarli 6ymesux dynkiuiit #a 100-200 %.

€ mijictaBy CTBEPKYBATH TIPO MOKJIUBICTD 301/bIITeHHsT eDeKTUBHOCTI Tiportecy MiHiMizaitii GyeBux (GyHKILH Bi3yaqbHO-MaTPUIHOIO
(HhOPMOIO AaHATIITHIHOTO METOJTY, IIIIXOM BUKOPUCTAHHS OiTBIN CKIQIHNUX JIOTIYHUX OTIEPAIliil MOTJIIMHAHHS Ta CyTeP-CKICIOBAHHS 3MIHHIX, A
TAKOIK 32 JIOIIOMOTOIO OITHUMAIBHOTO KOMOIHYBAHHSI [OCJI/IOBHOCTI JIOMYHUX OLEPalliil Cynep-CKICIOBAHHS 3MIHHIX Ta IIPOCTOTO CKJICIOBAHHsI
3MIHHUX, Ha MiJCTaBi BUGOPY, 32 BCTAHOBJIECHUMU KPUTEPISIMU, CTEKY JIOTIUYHUX Orepailiil y nepimiii 6iHapHiii Marpuil 3a1aHoi GyHKILI.

Kinouosi cioBa: minimizaitist 6yieBux (pyHKILiii, BisyanbHo-MaTpruuHa popMa aHaiTHYHOTO METO/LY, GiHapHa MaTpPHILS.

DOI: 10.15587/1729-4061.2021.225594
PO3POBKA MO/IEJIEI IPOTPAMHOTO ITIOJIBOTY JIJII PO3PAXYHKY TPAEKTOPI ITIPU
MNPOEKTYBAHHI TAKTMYHUX I 3EHITHX KEPOBAHIX PAKET (c. 21-30)

A. M. Yy6apos

Po3pobiiero psiji Mojesieii pOorpaMHOro MOJbOTY, NPU3HAYEHUX /sl MPOBEACHHsI PO3PaXyHKIB 3 ONTHUMI3allil TPA€KTOPI Tpu
MTPOEKTYBAaHHI TAKTHYHUX 1 3¢HITHUX KePOBaHUX pakeT. Po3pobiieri Mo/iesli 3acHOBaHI Ha BUBHAYEHHI B3AEMOIIOB I3aHUX ITPOrPAMHUX 3HAYCHD
BUCOTH i KyTa HAXUJTy TPAEKTOPIi MOJIBOTY B 3aJI€KHOCTI Bi/l JAMBHOCTI, SIKI MAOTh MizK 06010 mudepeHItiiinmii 38’130k, [loeiHAHHS TPOTrpaMm
BHUCOTH IOJIbOTY Ta KyTa HaXWUJy TPAE€KTOPii /03BOJIAE 3MOJENI0OBATU CTIlIKUII 1OJIIT KepoBaHOi PaKeTH y PO3PaXyHKOBY KiHIIEBY TOUKY i3
BUKOPUCTAHHAM METO/IiB IIPONOPIIITHOTO KepyBaHHS.

3a JI0M0MOroI0 OIIHKM SIKOCTI arpoKCUMaliii po3pobIeHuMI MOJAEAAMU TPAEKTOPIH MOJbOTY 3€HITHUX KEePOBAHUX PaKeT, OTPUMAHUX
i3 3aCTOCYBAHHSM IHIIMX BIIOMUX MOJeJIeH, TIoKa3aHa XOpola BiNOBiAHICTh po3pobiennx Mozeseil ¢isuii nosbory. Orpumana noxubka
anpOKCUMAIlil CKJIa/ae Mente 5 %, 110 FOBOPHUTD PO XOPOIILY BiMOBIAHICTb po3polbiienux Mojeseii hisuiti moabory.

3a JI0MOMOrO0 TIPOBEJIEHHST ONTHMI3aIlii TPAEKTOPIll MOJBOTY 3EHITHOI KEpPOBAHOI PAKeTH MOBEAEHI BIAMOBIAHICTH PO3POOJIEHMX
MOIeJIell TIPOTPAMHOTO MOJIbOTY IIIJIbOBOMY IIPU3HAYEHHIO 1 [lepeBara Hajl HalbiIbIl PO3MOBCIO/PKEHUMHU BIIOMUMU MOJIEJISIMU. Y 6isbiocTi
PO3BIJISTHY TUX PO3PAXyHKOBUX BUITA/IKIB OTPUMAHO TTOKPAIEHHS 3HAYeHHs 1i1b0B0i (DyHKILT 10 2,9 %. OnruMisaritist Tpa€KTOpPiil IPOBOANIACH
3a JI0TIOMOTOI0 TeHETHYHOTO aJITOPUTMY.

Po3pobJiieHi Mo/es1i MaloTh IPOCTHiT ajreOpaidHimii BUMJISL | HEBEJIUKY KiJIbKICTh YIIPABJISIOUYNX MapaMeTpiB, TIPeACTaBIeH] y TOTOBIi /st
3actocyBanHs GopMi i He MOTPeGYIOTh TOOMPAIOBaHHS il KOHKPEeTHY 3a1ady. 1le 103Bosie 6e3 0COOIMBUX BUTPAT Yacy BIPOBAIUTH iX y
[IPAKTUKY TPOEKTYBAHHS [IJIsI TPUIIBH/IIIEHHS] PO3PAXYHKIB ONTUMAJIbHUX IPOEKTHUX MapaMeTPiB Ta ONTUMAIbHUX TPAEKTOPIH MOJBOTY
TAKTUYHUX 1 3eHITHUX KEPOBAHUX paKeT.

KmoyoBi cioBa: pakeTa, Mo/eJb IPOrPAMHOTO MTOJIBOTY, TPAEKTOPIs MOJIBOTY, OIITUMI3allis, ONTHMAIbHA TPAEKTOPIis, PO3PaXyHOK.

DOI: 10.15587/1729-4061.2021.225301
PO3POBKA TBPU/ITHUX HEMIPOHHUX MEPEK AHCAMBJIEBOI CTPYKTYPH (c. 31-45)

B. M. Cunernaszos, A. T. Kot

Posrstnyto crpykrypro-tiapamerpuanuii cunres (CIIC) neitponnux mepesk (HM) rimbokoro HaByans, 30KkpeMa 3ropTKOBUX HEPOHHIX
Mepesk (3HM), siki BUKOPHCTOBYIOThCS TIipH 00po0Il 306pakens. [okaszaro, 110 cydyacHi HEHPOHHI Mepeki MOKYTh MaTH Pi3HOMaHITHY



tomoJoriio. Ile 3abe3meuyeThess BUKOPHCTAHHSIM YHIKATBHUX OJIOKIB, SIKi BI3HAYAIOTH iX CYTTEBI 0COOMMBOCTI, a came, OIOK CTUCHEHHS Ta
30y/UKEHH S, 3rOPTKOBUI GJIOK MOJYJIsl yBaru, MOAYJIb YBark KaHasly, MOJyJIb IIPOCTOPOBOI yBaru, 3aiuikoBuii 6j0k, 610k ResNeXt. Ile,
B NIy Yepry, MOB’s3aH0 3 HEOOXIAHICTIO MIABUIIEHHS iX eheKTUBHOCTI pu 06poOIli 300pakeHb. Y 3B'I3Ky 3 BEJIUKUM apXiTEKTYPHUM
[IPOCTOPOM TIAPAMETPIB, BKJIOUAIOUM TUII YHIKAJIBHOTO GJIOKY, MiClle PO3MIIIEHHST B CTPYKTYPi 3rOPTKOBOI HEPOHHOI MepesKi, Oro 38's13Ku 3
iHmmMMy 6I0KaM U, IIapaMu, 0GUICTIOBAIBHI BUTPATH HEJIHIITHO pocTyTh. [[Jist MiHiMi3allii 0GUNCII0BAIBHIX BUTPAT IPU 30eperKeHH] 3a1aHol
TOYHOCTI B POGOTI TIOCTABJIEHO 3a/[a4i SIK TeHepaIlii MOKJIMBUX TOTOJIOTIH Ta CTPYKTYPHO-TIAPAMETPUYHOTO CHHTE3Y 3TOPTKOBUX HEHPOHHIIX
Mepex. /17151 po3B’sI3amis, 3aIIponoHoBaH0 BUKOpPHCTaHHs renetnynoro anroputmy (I'A). HamamryBanns mapameTpiB peasizoBano IIISTXOM
BUKOPUCTAHHAM TEHETUYHOTO aJTOPUTMY Ta cydacHUX rpamieHTHunx mertofgis (I'M). Hampukman, croxacTwanmii rpajieHTHWIT CHycK i3
MOMEHTOM, Ipuckopenuil rpagient HecTtepoBa, amanTuBHUN TPaJiEHTHUN aJTOPUTM, PO3IOBCIO/UKEHHS KOPEHSI CepefHbOrO KBaJpaTy
rpajlieHTa, OlliHKa aZlallTHBHOIO MOMEHTY, afantuBHuii MomenT Hecreposa. TlepenbauacThest BUKOPUCTAHHS TAKUX MEPEK B IHTeJIeKTyaJIbHIl
Meauuniii aiarnocruuniii cucremi (IM/IC), npu Bu3HAYeHHI aKTHMBHOCTI TyOepKy/Ib03y. s MOKpalleHHs TOYHOCTI PO3B’si3aHHs 3aiadi
kaacudikanii mpu 06pobiti 306paskeHb B poOOTI 3alIPOIIOHOBAHO aHcaMOJIeBY CTPYKTYPY TIOPUAHKUX 3rOpPTKOBUX Helipornux Mepesx (F3HM).
BukopncToBy€eThCSI TapasesbiHa CTPYKTypa ancaMbiiio 3 mapom o6’exnantis. Po3pobieHo alropiuT™Mi OMTHMATBHOTO BUOOPY 1 iHTerpartii
03HaK TIpu 1100Y/I0BI aHCaMOITIO.

K040Bi ci0Ba: ribpu/iHa 3ropTKOBa HEHPOHHA MEPEsKa, TeHETUYHUI aJlTOPUTM, aHCaMOJib, CTPYKTYPHO-TIAPAMETPUYHUI CUHTES.
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VHIBEPCAJIbHUI1 METO/] PO3B’I3AHHS 3AJIAY OIITUMI3AIII B YMOBAX HEBU3HAYEHOCTI
BUXITHUX TAHUX (c. 46-53)

JI. T. Packin, O. B. Cipa, JI. B. Cyxommus, 10. JI. Ilapdeniox

B po6oTi 3aIpornoHOBaHO METO/[ PO3B’SI3aHHsT 3a/1aui MATEMATHYHOTO IPOTPAMYBAHHS B YMOBAaX HEBUSHAUEHOCTI BUXITHUX JTAHUX.

KoHCTPYKTUBHOIO OCHOBOIO IIPOIIOHOBAHOTO METOTY PO3B’SI3aHHS OMTUMI3aIiNHUX 33/1a4 B yMOBaX HEBU3HAYEHOCTI € (DYHKIIiST PO3MOIiTy
3Ha4eHb KPUTEPIIO, 10 3aI€KNTH BiJl THITY HeBIH3HAYEHOCTI i 3HAYeHb HeBU3HAYEHNX 3MIHHUX 3aja4i. [Ipn nbomy, AKIO He3amexHi 3MiHHI —
BUTIQ/[KOBI BEJTMUNHM, TO 1151 QYHKILiSA — TPaANIiiiHa TeOPeTHKO-IMOBIPHiCHA MIITBHICTD PO3TIO/ITY BUIIAJKOBOTO 3HAYEHHS KPUTEPITO, SKIIO K
3MIHHUMH € HEYiTKi 4nciia, To e — (hyHKIlisS HAJIeKHOCTI HeYiTKOI 3HAYeHHST KPUTepiio.

3anponoHOBAHUN METOJ|, /IS BUIIAJKY, KOJM HEBHU3HAUEHICTh ONMCaHA B TePMiHAX TeOpii HEYiTKUX MHOXKUH, Peasi3yeTbcs 3
BUKOPUCTAHHSIM HACTYIHOI [BoeTanHoi mpoieaypu. Ha mepriomy erari, BUKOPUCTOBYIOUM (DYHKIIT MPUHAJIEKHOCTI HEUITKUX 3HAUEHD
TapaMeTpiB KPUTEPIIO, 3aJAI0ThCS 3HAYEHHS IIUX TTApAMETPIiB PIBHUMU MOJATBHIM, SIKi MiZICTABJSIOTHCS B aHAJTITUYHUN BUPA3 JIJIS 1IJTbOBOT
¢ynxmii. OTpumana meTepMminoBaHa 3agada Bupimyerbes. Ha mpyromy etami BUpINTyeThCs 3amada MiHiMi3allil KOMIIEKCHOTO KPHUTEPIIO,
sKuii OyyeTbest B Takuii croci6. BukopucToByioun ananitnanuii Bupa3 st 1inbosoi GyHKILi, a Takosk GyHKIT IPUHAIEKHOCT HEUiTKIX
rnapameTpiB 3a/1aui, 3a MPaBUJIAMI BUKOHAHHS OIEpaIliil Ha/[ HEUITKUMU YNCJIAMU BiYKYEThCsT (DYHKILST HAJIEKHOCTI HEWIiTKOI 3HAYEHHS
kputepito. /lani po3paxoByeTbcs Mipa KOMIIAKTHOCTI 0/Iep>KyBaHOI (DYHKINT IIPHHAIEKHOCTI HEYiTKOro 3HaYeHHs 1ijaboBo1 (DyHKINT 3a/1aui,
YrcesIbHe 3HAYEHHS SKOI BU3HAYA€ MEPIINil 10/JaHOK KOMILIEKCHOTO KpuTepito. /[pyruil 101aHOK — HOPMa BiJIXWJIEHHS IIIYKQHOTO PillleHHs
3a/1a4i Bijl paHilie OTPUMAHOTO MOJIATTBHOTO.

AGCOIOTHO aHAJOTIYHO KOHCTPYIOETHCS OOUNCTIOBATBHA MPOIEYPa JIST BUIAAKY, KOJIU HEBU3HAYEHICTH OMNCYETHCS B TEPMiHAX
Teopii fiMoBiprocTeil. TakuM 4MHOM, 3aITPOIIOHOBAHMIT METOZ PO3B’SA3aHHA 3a/a4 ONTHUMI3allii yHiBepcaJbHUIl MO BifHOMIEHHIO /[0 Xa-
pakTepy HEBH3HAYEHOCTI BUXIIHHMX JIaHUX. BaskianBe 3HaUYeHHS 3alIPOIIOHOBAHOTO METO/IY IOJISITAE B MOKJIMBOCTI HOr0 BUKOPUCTAHHS
1IpU BUPIIIEHH] 6yub—5u<0'1' 3a/layl MaTeMaTUYHOIO IIPOrpaMyBaHHs B yMOBaX HEBU3HAUEHO 3a/[aHUX BUXIJHUX JaHUX, He3aJIeKHO Bif ii
XapakTepy, CTPYKTYpH i THILY.

KmoyoBi cioBa: 3a/jaua MaTeMaTHYHOTO TIPOTPaMyBaHHs, HEBU3HAYEHICTh BUXITHUX JaHNX, YHiBePCAIbHII METO/ BUPIIICHHS.
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PO3POBKA BATATOKPOKOBOTI'O PEKYPEHTHOI'O AJITOPUTMA MAKCUMI3AIIIi KPUTEPIS
KOPEHTPOIIII (c. 54-63)

O.T. Pyaenxo, O. O. Beacounos, B. II. bopucenxko, T. I. Bopucenko, C. O. JIamenko

PosrisiiaeTbest 3aada o0y 0BY JIHHIHOT MOJEs J0CHi/UKYBAaHOTO 00 €KTa 3 BUKOPUCTAHHsIM pobacTHOro Kputepiio. DyHKIiioHar,
SIKUIT TIPU [IbOMY 3aCTOCOBYETHCS, SBJISIE 00010 KOpeHTpoIIiio. Ile /103BoJIsiE OTPUMATH OIIHKH, SIKi MAIOTh POOGACTHI BJIACTUBOCTI. AJITOpUTM
OI[IHIOBaHHsI € GAraTOKPOKOBOIO TIPOIEAYPOIO, SIKA BUKOPUCTOBYE OOMEKEHY KibKicTh BUMIDIB iHDOpMAIii, TOOTO Mae 0OMEKEHY T1aM SITh.
OcobIMBICTIO AITOPUTMY € Te, 1110 BAKOPUCTOBYBaHI IPU OOYA0BI OI[IHOK MATPHIL 1 BEKTOPU CIIOCTEPEKEHD Ha KOKHOMY KPOIIi OIliHIOBaHHS
(OPMYIOTHCS HACTYITHUM YMHOM: B HUX BKJIOYAE€ThCs iH(OpPMAllis PO HOBONPUOYJI BUMIPH i BUKJIIOYAEThCs iH(GOPMAIis po HalbGiabIn
cTapi. 3aJIeKHO Bifl TOTO, SIK (POPMYTOTHCS T1i MATPHIIL i BEKTOPH (UM JOAETHCS CIIOYATKY HOBA iH(opMallis, a MOTiM BIUKJIIOYAETHCST 3aCTapia,
200 JK CIIOYATKY BUKJIIOYAETHCS 3aCTapiJia, a MOTIM J0AEThCs HOBA) MOKINBI 1Bi (hopmu omtinku. [ist oC/ipKeHHsT mruTarb 301KHOCTI ajro-
PUTMY BUKOPUCTAHO APYTuii MeTo JIsmynosa. Busnaueno yMoBu 36iKHOCTI 6araTOKpOKOBOTO aTOPUTMY. AHAJII3 CTAJIOTO PEXKUMY MOKA3aB,
1110 AJITOPUTM 3a6c3n0qye OTPUMAHHS HE3MIll[EHUX OIiHOK.

CJ1ijt 3a3HaYNTH, 110 BCi OTpUMaHi B poOOTI OI[IHKM 3a/1eKaTh Biji BUOOPY IIUPUHMU sipa, KoedilieHTa 3BasKyBaHHs iHGopMallii Ta nam sri
aITOPUTMAa, POOIEMa BU3HAYEHHS STKIX 3a/TMINAETHCS BIAKPUTOIO. TOMY ISl IPAaKTUYHOTO 3aCTOCYBAHHSI TaKUX GAraTOKPOKOBUX aJITOPUTMIB
CJIi/l BUKOPUCTOBYBATH OIIiHKH IIUX MTapaMETPiB.




Otpumani B maniii poOOTI OIIHKKA [TO3BOJSIOTH MOCJHIAHUKY MOMEPEHbO OIIHUTH MOKJIWBOCTI igeHTudiKalii 3a J0MOMOroio
6araTOKPOKOBOTO AJITOPUTMY Ta e(HeKTHBHICTD HOTO BUKOPHCTAHHS [IPH BUPIIIEHH] IPAKTIHYIHIX 3a/1a4.

K040Bi ¢10Ba: KOPEHTPOITist 6araTOKPOKOBUIA alrOPUTM, IIMPUHA sAApa, KoedillieHT 3BakyBaHHs iH(OPMAIlii, Mam ATh alrOpuUTMA,
CTaJiCTh.
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OI[ITHIOBAHHS TAPAMETPIB JITHIHOI PETPECIi 3 EKCIIOHEHIIIITHUM CTEHEHEBUM PO3IO/IIJIOM
MOMUJIOK METO/IOM MAKCHUMI3AIII ITOJITHOMIB (c. 64-73)

C. B. 3a6ouorHiii, B. I. Xorynos, A. B.Uenuxora, O. M. Tkauenko

Po3riis/1a€Thest 3aCTOCYBaHHSI METOLY MaKCUMI3allii MOJIiHOMIB /11 3HAXO/UKEHHS OI[IHOK TapaMeTpiB GararodakTopHoi JiHiiHOT perpecii
32 YMOBH, TII0 BUMAKOBI TIOMWJIKH PerpeciifHiii Moziesi MaloTh eKCIIOHeHIliaTbHe CTeleHeBUi po3nomiyi. MeTos, Mo BUKOPUCTOBYETHCS,
KOHIIETITYaTbHO OJIMBBKUIT 10 METOMY MAKCUMAJIBHOI TTPABAONOAIOHOCTI, OCKIIBKM 3aCHOBaHMI Ha MakcuMizallil BUOIPKOBOI CTATUCTUKU B
OKOJIi iCTUHHMX 3HAUCHb OIliHIOBaHNX napameTpis. O/[HAK Ha BiZIMiHY Bijl KIACUYHOTO TAPAMETPUYHOTO I1i/IX0/1y BiH BUKOPHUCTOBYE YaCTKOBUI
MMOBIpHICHUII o1MC Y BUTJISLIL 00OMEKEHOT KIJIbKOCTI CTaTUCTHK BUIIKMX TIOPSKIB.

CuHTe30BaHUil a/[AIITUBHUIT AJTOPUTM CTATUCTUYHOTO OI[IHIOBAHHS, 110 BPAXOBYE BJIACTHUBOCTI perpeciilHUX 3aJMIIKIB i /103BOJIAE
3HAXOAUTH YTOYHEH] 3HAUEHHS OLIHOK IapaMeTpiB JiHiitHoi 6araTodakTopHOI perpecii 3 BUKOPUCTAHHAM YUCEIbHOT iTepaniiiHoi mpoiepLypu
Heiorona-Padcona. Ha ocrosi amapary Kizmbkocti po0yToi indopmartii oTpuMano aHayiTHYHI BHUpPasw, 10 T03BOJSIOTh aHAMI3yBaTH
TEOPETHYHY TOUHICTh (ACHMIITOTHYHI AMCIIEPCii) OIIHOK MeTOAy MaKCHMi3allii MOJIHOMIB B 3aJeKHOCTI Bi/l BEJMUNHU IapaMeTpiB
€KCIIOHEHI[IaJIbHOTO CTEIICHEBOTO PO3IOJILILY.

ITs1x0M CTaTUCTUYHOIO MOJIEJIIOBAHHS IIPOBE/ICHO TIOPIBHANBHUI aHali3 Aucepcii OLiHOK, SIKi OTPUMYIOTbCS 3a JJOIIOMOTOI0 METOALY
MaKCUMi3allii MoJIHOMIB 3 TOUHICTIO KJACHYHUX METOAIB: HaliMEHIIMX KBaJApaTiB i MakcuMasibHoi rpasaonogiorocti. IloGymoBano obacti
Haii6i b0l ePeKTUBHOCTI UIsi KOKHOTO 3 JHOCJIIPKYBAHUX METO/IB B 3aJeKHOCTI Bifl BEJIMYUHU MapaMerpa (hOPME €KCIIOHEHI[aTIbHOTO
CTETEHEBOTO O3y i 06csry Bubipku. [TokazaHo, MO OIIHKKA METOJY MAaKCHMI3allil TOJiHOMIB MOKYTh MATH 3HAYHO MEHIITY JUCIIEePCiio
TIOPIBHAHO 3 OI[IHKAaMI METO/Iy HAalMEHIITNX KBazpaTiB. A B PsA/Ii BUNAAKIB (JI71 MITOCKOBEPITMHHNX PO3TOIJIIB Ta PN BiJICYTHOCTI arpiopHoi
indopmaiiii) 3a TOYHICTIO TIEPEBUIILYBATH OIIHKKM METO/Iy MAKCUMAJILHOI TIPABAOOAIOHOCTI.

KmouoBi ciioBa: perpecisi, eKCIIOHEHITANbHUIN CTETIEHEeBUIT PO3IO/IIJ, OIIHKA TAPAMETPiB, MOMEHTH, METOJI MAKCUMI3aIlil MOJIiHOMIB.





