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O0bekTOM MHMCCIENOBAHUA SBISIETCS NPUMEHEHHE METOJa HEHpOCEeTEeBOro
MOJICJIMPOBAHUS AJI1 COKPALIEHUS PA3MEPHOCTH JAHHBIX.

Heap0 IUNIIOMHOM PadOTHI SBISETCS M3YYEHUE BO3MOXHOCTEHW HEWPOHHBIX
CETEU MO COKPAILICHUIO Pa3MEPHOCTH JAHHBIX C BBICOKOW HEJTMHEUHOCTHIO.

I1o uToram uccienoBaHus MOTYYEHBI CIEAYIOIINE Pe3yJIbTaThl:

- [POAHAIM3UPOBAHbl ~ TEOPETUYECKHE  OCHOBBI  CTaHOApTHBIX U
HEHPOCETEBBIX METOJIOB CHUKEHUSI Pa3MEPHOCTH;

- ONMMCAHbl MPUMEHEHHBIE IS peaiu3alid  HEHUPOCETEBBIX  MoJeei
OMOJIMOTEKH s3bIKa MporpaMMupoBaHusi Python, ux BO3MOXXHOCTH U IPEUMYIIECTBA;

- BBIOpaH MAacCUB JAaHHBIX [UJISl COKpAIIEHHUs] Pa3MEpPHOCTH, OMNHMCAHbl M
peanu30BaHbl aBTOKOJUPOBUIMKHU, MPOJEMOHCTPUPOBABIINE BBICOKHE PE3YyJbTaThl IO
CPABHEHUIO C PE3YJIbTaTaAMH Pa0OThI METO/IA TJIABHBIX KOMITOHEHT.

MeToabl HCCIeA0BAHUA — aAHAIW3 JUTEpaTyphl, (opMmanuzaius, o0000IIeHUE,
MaTEMaTUYeCKOE MOJICTMPOBAHUE, BBIYUCIUTEIbHBINA SKCIIEPUMEHT, CPABHEHUE.

Pe3ynbraThl pabOThl MOrYyT OBITH NPHMEHEHbI B JIIOOOW OTpacid, B KOTOPOM
BO3ZHMKAET 3aJ]a4a COKPAILEHUS Pa3MEPHOCTH JAHHBIX C HEJIMHEWHBIMU 3aBUCUMOCTSIMHU.
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Object of the research is applying neural network modelling for dimensionality
reduction.

Purpose of the work is studying neural networks’ ability to reduce
the dimensionality of highly nonlinear datasets.

As a result of the research:

- theoretical foundations for standard and neural-network methods
of dimensionality reduction have been analyzed;

- features and advantages of neural network modelling libraries for Python
programming language have been described;

- dataset for dimensionality reduction has been selected and the autoencoders
have been described and implemented, resulting in performance significantly better than
that of principal component analysis.

Methods of the research are literature analysis, formalization, generalization,
summarization, mathematical modelling, computational experiment, comparison.

Results of the research may be applied in any domain where the problem
of reducing the dimensionality of highly nonlinear data arises.



