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AHHOTALIMSA

Junnomuas paboma, 58 cmpanuy, 33 pucynka, 2 mabauysel, 1 npunosicenue, 13
UCMOYHUKOB.

Kniouegvie cnosa: AJTOPUTMBI, MHCTPYMEHTBI, HEWUPOHHBIE
CETHU, WOLFRAM MATHEMATICA, PYTHON, OPTUNA, TENSORFLOW,
KERAS.

Obvexm ucciedo8anusi — aITOPUTMbI U IPOTPAMMHBIE CPEACTBA HACTPOUKHU U
O1IeHKHU 3 (HEKTUBHOCTH HEMPOHHBIX CETEH.

Ilpeomem uccneoosanusi — CpaBHUTENbHBIA aHAIM3 M MpaKTHYeCKas
peanuzanus ajiropuTMOB M HWHCTPYMEHTOB HACTPOWKM HEMPOHHBIX CeTell Ha
mwiatdopmax Wolfram Mathematica u Python.

L]env uccnedosarnus — uccieioBaHue, CpaBHEHUE U MPAKTHUYECKas pean3alius
QITOPUTMOB U MHCTPYMEHTOB HACTPOUKH, OOYyUEHUS U OICHKU HEUPOHHBIX CETeH
Ha TpUMepe 3aJa4yMl anmnpoKCUMalMu (PYHKIUH C IIyMaMmH, ¢ HCIHOJb30BaHUEM
Wolfram Mathematica u Python (TensorFlow, Keras, Optuna).

Memoowl uccnedosarnus — aHanu3 JUTEPATYPHI, MPOTPAMMUPOBAHUE HA SI3bIKAX
Wolfram Language wu Python, mnpaktudeckas peanuzanus  MOJCIECH,
AKCIIEpUMEHTalbHAs OlleHKa () (PEKTUBHOCTH.

Ilonyuennvie pezyrbmamsi U UX HO8U3HA. TPOBEIEH CPAaBHUTEIBHBIN aHAIN3
Bo3MokHOCTe Wolfram Mathematica u Python mist mocTpoenus u HacTpoOWKu
HEUPOHHBIX CETEW, pEaau30BaHbl M IPOTECTUPOBAHBI HEHUPOHHBIE CETU C
aBTOMATU3UPOBAHHBIM MOJ0OPOM THIIEPIIAPAMETPOB, BBISIBJICHBI MPEUMYIIIECTBA U
OTpaHUYCHHUS KKIOTO MHCTPYMEHTA MPHU PEIICHUH MTPUKIIATHBIX 33]1a4 MAITUHHOTO
oOyJeHus.

Hocmoeepnocms  mamepuanog u  pe3yibmamos OUNIOMHOU padoOmbl.
WCIIOJIb30BAHHBIE MaTepuadbl MU PE3YJNbTaThl JUIUIOMHOW paOOThI SBIISIFOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAMOCTOSITENHHO.

Obnacms  803MOJNCHO20  NPAKMUYECKO20 NPUMEHeHUs. — PE3YJIbTaThl
MCCJIEIOBAHUSI MOTYT OBITh MCITOJIb30BAHBI CICIIMAIMCTAMH B 00JIACTH MAITUHHOTO
OOy4YeHHsI TIPU MMPOSKTUPOBAHUH M ONITUMU3AIUN HEHPOCETEBBIX MOJIETIEH, a TaKXKe
npu  BBIOOpPE MPOTPAMMHOTO OOECTIeUeHUs [JIi YCKOPEHHsS pa3paboTKu U
MOBBIMICHUS KadecTBa pemieHuid. [lomydeHHbIE NpOrpaMMHBIE peau3aluu U
METOJHMKH MOTYT CIY>KHTh OCHOBOUW VISl JAJIBHEHIINX HAYYHBIX UCCICAOBAHHUMN U
MPAKTUYECKOTO MMPUMEHEHUS B PA3TUYHBIX OTPACIISIX.



AHATALBIS

Lvinnomuas npaya, 58 cmaponax, 33 manonuxa, 2 mabaiyel, 1 oadamax, 13
KDbIHIY.

Kniouasviss  crogvi: AJICAPBITMBI, IHCTPYMEHTbBI, HEMPOHHBISI
CETKI, WOLFRAM MATHEMATICA, PYTHON, OPTUNA, TENSORFLOW,
KERAS.

Ab’exm OacnedasanHs — alrapbITMBI 1 parpaMHbIS CPOJIKI HaJaIKl 1 aldHKI
a(heKThIYHACII HEUPOHHBIX CETaK.

Ilpaomem Oacnedasanns — TnapayHaabHBI aHAI3 1 TMPAKTBIYHAS PAATI3ALbII
alrapbIT™May 1 IHCTpyMEHTay HaJlaJKi HeHpOHHBIX ceTak Ha Iutardopmax Wolfram
Mathematica i Python.

Mb>ma oacnedasanns — nacielaBaHHe, apayHaHHE 1 IPAKThIUHAS PAaTi3allblsa
aNrappiTMay 1 IHCTpyMEHTAY HalaJKi, HaBy4aHHsS 1 alPHKI HEHPOHHBIX CETak Ha
NPBIKJIa3¢ 33/1aubl arpaKciManbli GyHKIbI 3 yMami 3 BeikapbictanHeM Wolfram
Mathematica i Python (TensorFlow, Keras, Optuna).

Memaowvl Oacnedasanns — aHaji3 JITapaTypbl, MparpamMaBaHHE Ha MOBax
Wolfram  Language i Python, mnpakTeiuHas  paamizaibli  MaldJsy,
HKCIIEphIMEHTANIbHAS alPHKA Y(EKThIYHACII.

Ampuimansia  6bIHIKI | X HABI3HA. TIPaBEI3CHbI MapayHaJIbHBI aHai3
MarubsimMaciieid Wolfram Mathematica 1 Python niis maGymoBsl 1 Hastaiki HEHPOHHBIX
CeTaK, plaii3aBaHbld 1 MPATICTaBaHbII HEUPOHHBIS CETKI 3 ayTaMmaThl3aBaHBIM
najgdbopam TrimeprapamMeTpay, BbI3HAYaHbBI IiepaBari 1 aOMe)KaBaHHI KOKHara
IHCTpYMEHTA JIJIs 33]1a4 MalllbIHHATa HaByYaHHSI.

Haxnaonacyv mamapuianay i 6bIHIKAY ObINAOMHAU NPaybl: BBIKAPHICTAHBISA
MaTIPBISIIBI 1 BBIHIKI JBIIJIOMHAW TMpanpl 3'synsionia  gakidagabsiMvi. [lpama
BBIKAHAHA CaMaCTOMHA.

Bobnacyv macuvimaca npaxkmulunaea npulMsHeHHs — BBIHIKI JaciielaBaHHS
MOTYIIb OBIIb BEIKAPHICTAHBI CIICUIBISUTICTaM1 ¥ TalliHEe MalllbIHHATa HaByYaHHSI TIPbI
MpacKTaBaHHI 1 anTbIMi3allbli HEUPACETKABBIX MaJdJIed, a TakcaMa Mpbl BHIOAPHI
mparpaMHara 3a0ecIsTudHHS U1l TACKapdHHS PacHparioyki 1 MaBBIIIIHHS SKACII
pamnmHHIY. ATphIMaHBIS TIparpaMHBIs pPAai3albli 1 METOABIKI MOTYIh CITYXKBIIb
aCHOBAM JJIsl TAJICUIITBIX HABYKOBBIX JacCiie/IaBaHHSY 1 TPAKThIUHATA MPBIMSHEHHS ¥
PO3HBIX TaJlIHAX.



ANNOTATION

Diploma work, 58 pages, 33 figures, 2 tables, 1 appendix, 13 references.

Keywords: ALGORITHMS, TOOLS, NEURAL NETWORKS, WOLFRAM
MATHEMATICA, PYTHON, OPTUNA, TENSORFLOW, KERAS.

The object of the research — algorithms and software tools for tuning and
evaluating the efficiency of neural networks.

The subject of the research — comparative analysis and practical
implementation of algorithms and tools for neural network tuning on Wolfram
Mathematica and Python platforms.

The aim of the research — to research, compare and practically implement
algorithms and tools for configuring, training, and evaluating neural networks on the
example of function approximation with noise, using Wolfram Mathematica and
Python (TensorFlow, Keras, Optuna).

Research methods — literature review, programming in Wolfram Language and
Python, practical implementation of models, experimental evaluation of efficiency.

The results of the work and their novelty: a comparative analysis of Wolfram
Mathematica and Python capabilities for building and tuning neural networks was
conducted; neural networks with automated hyperparameter optimization were
implemented and tested; the advantages and limitations of each tool for applied
machine learning tasks were identified.

Authenticity of the materials and results of the diploma work: The used
materials and results of the diploma work are authentic. The work was carried out
independently.

Recommendations on the usage — The results of the study can be used by
machine learning specialists in the design and optimization of neural network
models, as well as in the selection of software to accelerate development and
improve the quality of solutions. The developed software implementations and
methodologies can serve as a basis for further scientific research and practical
application in various industries.



