3BaHUX BEHIIB, Ta TPyOOK, Ha)Kallb, HA JaHUH MOMEHT 3aKoH YKpaiHi
HIYOrO HE TOBOPHUTH NPO JaHi THUMM 3JOBMHUCHHUX IPEIMETIB, TOMY
HaMaraTHCs IX po3Ii3HaBaTH — He OyII0 JOIUIBHO.

JlomiIbHO BBaXKaTH IO BIAJIOCS PO3MI3HATH KYPIliB 3 300pakeHb
3 HEeTOTaHoIo SKicTIO. Lle cBimuuTh mpo Te, 110 cucteMa 0yio J0CTaTHbO
TpEeHOBaHa, Ta MOTJla TIpUMMaTH pimieHHS npaBmwibHO. Illog0
PE3yNbTATIB OTPUMAHUX 3 KaMepP BiJICOCIIOCTEPEIKECHHS, TO BOHU HE TaKi
onHo3HauHi. [lo-mepmie, mOpakTUYHO yci  JOCTYHNHI — KamepH
BiZICOCTIOCTEPEKECHHS, 3HAXOAATHCS Iyxe BHCOKO. Lle € Benmmkoro
MPOOJIEMOFO JIJIS pO3ITi3HABAHHS, KPIM TOTO SIKICTh BCTAHOBJICHUX Kamep
HeoOXiaHO nokpamuty. [Ipy moraHux MoroJHUX yMoBax, JaHi KAMEPH €
01nbII OPMATIBHUM NPEIMETOM, Hi’K KOPUCHUM.

Ivchenko Rodion Anatoliyovych,

Graduate student, Kryvyi Rih National University

Kupin Andriy Ivanovich,

Doctor of Technical Sciences, Professor, Kryvyi Rih National
University

RESEARCH AND DEVELOPMENT OF ACTUAL METHODS,
TECHNOLOGIES AND METHODS APPLIED TO SOLUTION
OF APPLIED MACHINE TRAINING PROBLEMS FOR
PREDICTIVE PROTECTION

A study was made of relevant techniques, technologies and
techniques used to solve applied problems of machine learning, based on
materials from scientific articles in highly rated journals of foreign
researchers, analytical and review notes from open sources, as well as
technical documentation and press releases of technical and software
solutions. The search for new methods of model selection, cross-
validation, evolutionary and analytical selection of training algorithms
is of both scientific and purely practical interest. The development of
machine learning technologies will only accelerate in the near future.
Currently, we are witnessing progress in the development of automated
search methods for constructing effective learning models for data
analysis that are applicable to many practical problems of data mining.
During the review of modern trends in machine learning, we identified
promising areas of fundamental and applied research in this area [1].
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Development of a process model based on the use of neural net-
works. Neural networks are successfully used for the synthesis of control
systems for dynamic objects. Neural networks have a number of proper-
ties that determine the prospects of their use as an analytical apparatus of
control systems. In the context of the problem under consideration, this
is, above all, the ability to learn by example. The presence of large vol-
umes of monitoring data, which presents interconnected measurements
of both the inputs and outputs of the studied system, allows the neural
network to be provided with representative training samples. Other im-
portant properties are the ability of the neural network to adapt to changes
in the properties of the control object and the external environment, as
well as high resistance to “failures” of individual network elements due
to the parallelism originally built into its architecture. The ability of a
neural network to predict directly follows from its ability to generalize
and highlight hidden relationships between input and output data. After
training, the network is able to “predict” future output values based on
several previous values and current monitoring data. In the framework of
ongoing research, the most promising is the use of counterpropagation
networks [2].

Among the considered neural network architectures, the following
networks are applicable for solving the problems of approximation and
regression analysis: multilayer perceptrons and radial basis networks.
Both types of neural networks have their advantages and disadvantages
when used in dependency recovery tasks. Each of the networks consid-
ered effectively approximates complex functions, learning from noisy
data. Multilayer perceptrons show good results in processing experi-
mental data, including multidimensional ones, allowing us to simulate
patterns hidden in them. When training a 3-layer perceptron based on the
linear function of activation of the output neuron and hidden layers with
a hyperbolic activation function, it showed the best result in terms of
training accuracy and prediction accuracy.
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AHAJII3 ITYYHOTI'O I'POBOI'O IHTEJIEKTY

Aemopom npogedeno ananiz pooomu wmy4Ho2o i2po8oco inmere-
KMy ma 3a3HAYeHO 0OMENCEHHS 6 11020 PO3pobiYl, Wo 003801UMb PO32e-
as0amu niOXoo0u 00 CMEOPeHHsl i2P08020 WMYHUHO20 THMeNAeKN).

IrpoBmii IITYYHNUH IHTENEKT B OCHOBHOMY NPM3HAYCHUIA AJIs1 BU-
0opy Iiif CYTHOCTI B 3aJIC)KHOCTI BiJ MOTOYHUX YMOB. Tpamurtiiina jite-
patypa o MTYYHOMY IHTEJICKTY Ha3MBa€ JJaHe KePYBaHHS «iHTEIICKTya-
JHHUMH areHTaMu». ATCHTOM 3a3BUYall € TIEPCOHAXK IPH, aje I MOXKE
OyTu i MmammHa, po6OT 200 HaBITh MOCH OLTBIT a0CTPaKTHE — ITijIa TpyIa
CyTHOCTEH, KpaiHa abo muBimizalis. Y Oyap-sSIKOMYy BHITAIIKY IIe 00'€KT,
IO CTEKHUTh 32 CBOIM OTOUEHHSM, IO MPUKMAE Ha MiJCTaBi HHOTO pi-
IIIEHHS 1 Ji€ BIATIOBIIHO JO ITUX PIIlicHb. [HOMI 1€ Ha3WBAIOTh ITUKJIOM
«CTIPUAHSATTSA-MHUCIECHHS-TT151»:

®  CIPUHHATTA: areHT PO3IlizHae, a00 HOMY MOBIIOMIISIOTH iHpOP-
MaIlif0 TIPO OTOYCHHS, SIKa MOXE BIUIMBATU HA HOTO MOBEHIHKY
(HampuKIa, Mo BiH 3HAXOMIATHCS MOOIM3Y HeOe3MeKH, sKi mpe-
JIMETH BiH MOKE 310paT, BaXKJIMBI TOYKH 1 TaK Jai);

® MUCJICHHS: arcHT MPHUMae PIilICHHS MPO Te, SK BYMHUTH (Ha-
MIPUKJIA]], BUPIIITYE, YU JJOCTATHHO OC3MEUHO MiIIHHATH IPEIMET,
M BapTO HoMy OOpOTHCS ab0 Kpallle ClIOYaTKy CXOBATHCS);

®  JIis: areHT BUKOHYE i1 U peatizarii CBOIX pileHb (HapHKIaI,
TTOYMHAE PYXATHCS 110 MapIIPyTy A0 Bopora abo 10 mpeaMeTy, i
TaK Jmaii);

e ...TIOTIM dYepe3 [Hii MEPCOHAXIB CUTYyallisl 3MIHIOETbCA, TOMY
IIUKJI TIOBUHEH MOBTOPUTHCS 3 HOBUMH JJAHVMH.
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