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AHHOTALIMSA

HHunnomnas paboma, 42 cmpanuy, 37 pucynkos, 4 npunoodicenuti, 16
UCTNOYHUKOB

Knouesvie cnosa: HEWPOHHBIE CETU, METOJbI HACTPOUKHN,
MHCTPYMEHTBI HACTPOMKH, COIIOCTABJIEHME ITPOIPAMMHBIX
PEAJIM3AIINN, PYTORCH, PYTHON, NEURAL NETWORKS, WOLFRAM
MATHEMATICA, LENET

Obvexm uccneoosanusi — METOAbl U MHCTPYMEHTHI HACTPOWKH HEWPOHHBIX
CEeTEH, COMOCTABIEHNE TPOTPAMMHBIX peaTnu3aluil.

Ilpeomem uccneoosanusi — BO3MOXKHOCTH PabOThl ¢ HEMPOHHBIMU CETSIMU B
Python u cucreme kommbroTeproit anredpsr Wolfram Mathematica.

L]env uccnedosanuss — UCCIAEIOBAHUE METOJIOB U MHCTPYMEHTOB HACTPOUKH
HEHPOHHBIX CeTel Ha MpUMepe MOCTPOCHHOM HeHpoHHOH cetn B Python u cucteme
KoMIibioTepHOU anreOpsl Wolfram Mathematica, nzydyenre MHCTpyMEHTOB MakKeTa
Neural Networks, conoctapienue nporpaMMHbix peanuzanuii LeNet 5 na Wolfram
Mathematica u PyTorch u cpaBHeHue ee 3(PQPEKTHUBHOCTH C MOJIHOCBSI3HOU
HEWPOHHOM CEThIO HA PEAJIbHBIX IPUMEpPaX.

Memoowvl uccnedosanusi — W3y4EHHE COOTBETCTBYIOIIEH JUTEPATYphl H
AIIEKTPOHHBIX UCTOYHUKOB.

Ilonyuennvie peszynbmamvl u ux HosusHa. pabdOTa IOCBSILEHA AKTYaJbHOU
npoOJjieMe, CBSI3aHHOM C OLEHKON S(P(EKTUBHOCTH HEUPOHHBIX ceTeil. bbbt
NPOBEACH  OJKCIEPUMEHTANbHBIA  aHaluW3  (YHKUMOHAJIOB  KayecTBa A
o0oO01maroIe cnocoOHOCTH HEUPOHHOM CeTHM B 3aJade KiIacCHU(PUKALMK Ha
IIPUMEpPE PA3JINYHBIX APXUTEKTYP HEUPOHHBIX CETEN.

Locmogeprnocms  mamepuanoé u - pe3yibmamos OUNIOMHOU pabomuvl:
UCIIOJIb30BAaHHBIE MAaTepUalbl M Ppe3ylbTaThl AUILUIOMHOW paloThl SABISIOTCS
JNO0CTOBEpHbIMU. PaboTa BBINOJHEHA CAMOCTOATEIBHO.

Obnacmv  803MOJICHO20 NPAKMUYECKO20 NPUMEHEHUsi — TOJyYEHHBIE
pe3yabTaThl IUMJIOMHOM pabOThl MOTYT OBITh MPUMEHEHBI AJIsi aHAJIM3a KayecTBa
oOy4aronieil BBIOOPKH U €€ yIyUlIeHHs .



AHATALBIS

Hvinnomnas npaya, 42 cmaponax, 37 mantonkay, 4 oadamxay, 16 kpuiniy

Knouaswiss  cnosei: HEWPOHHBIA CETKI, METAJBI HAJIAJIKI,
IHCTPYMEHTBI HAJIAJIKI, CYIIACTAVJIEHHE I[MTPATPAMHBIX
PDAJIIBALIBIM, PYTORCH, PYTHON, NEURAL NETWORKS, WOLFRAM
MATHEMATICA, LENET

Ab’exm Oacnedaéanns — MeTalbl 1 ITHCTPYMEHTHI HACTPOWKI HEHMPOHABBIX
CeTak, cynacTayJeHHe MparpaMHbIX pIajli3allblil.

Ilpaomem oacneoaganns — MardsIMacii Iparpbl 3 HEHPOHABBIMI CETKaMi ¥
Python 1 cictame kammyTapnaii anredopslt Wolfram Mathematica.

Mbma oacnedasanns — naciieiaBaHHe MeTaay 1 Npbliaj Halla bl HEHPOHABBIX
CeTak Ha MpbIKIaA3e nalyraBaHail HEMpoHaBall CETKI y ciCTAIME KaMITyTapHai
anreOpsl Wolfram Mathematica 1 Python, BbiByusHHe mnpsuiag makera Neural
Networks, cynacraynenHe mnparpaMubix poianizaneii LeNet 5 nHa Wolfram
Mathematica 1 PyTorch 1 mapayHanne sie a¢ekTbIyHacIl 3 MayHaBsI3HAW HEMpoHaBal
CeTKail Ha PYaJIbHBIX MPbIKIagax

Memaowl 0acnedasanis — BHIByYHHE aAIaBEAHAN JTiTapaTyphl 1 3EKTPOHHBIX
KPBIHILI.

Ampowimanola 6blHIKI [ IX HABI3HA: TIpalla MpbICBEYaHa aKTyalbHall mpabdieme,
3Bsi3aHAl 3 amPHKal 3(EeKThIYHACLI HEHUpOHABbIX ceTak. bbIy mpaBen3eHbl
AKCTIEPHIMEHTAIBHBI aHaJ13 (DYHKIBITHATIAY AKACLI JJI a0aryJIbHsI04Yaid 3/10J1bHACII1
HEHpoHaBail ceTkl Y 3adaubl Kiacipikaupbll Ha MPBIKIAA3€ PO3HBIX APXITIKTYP
HEHUPOHABBIX CETaK.

Jlaxnaonacyv mamapwisanay i 6bIHIKAY ObINJIOMHAU NPAybl. BBIKAPHICTAHBIS
MaTAPbIAIbI 1 BBIHIKI ABIIJIOMHAN padoThl 3'aymistonna aaknanabivi. [Ipana
BBIKAHAHA CaMAaCTOMHA.

Bobnacyb macuvimaca npaxmeiuHaea npulMsHeHHs — aTPbIMAHBIS BbBIHIKI
JBIIJTIOMHAM Tpalbl MOTYLb ObILb MPBIMEHEHBI JUIsl aHATI3y SKaclll HaBydalbHau
BBIOAPKI 1 sie TAJISIIIIIAHHS.



ANNOTATION

Diploma work, 42 pages, 37 figures, 4 appendixes, 16 references

Keywords: NEURAL NETWORKS, TUNING METHODS, TUNING
TOOLS, COMPARISON OF SOFTWARE IMPLEMENTATIONS, PYTORCH,
PYTHON, NEURAL NETWORKS, WOLFRAM MATHEMATICA, LENET

The object of the research — methods and tools for tuning neural networks,
comparison of software implementations.

The subject of the research — capabilities for working with neural networks in
Python and the Wolfram Mathematica computer algebra system.

The aim of the research — study of methods and tools for tuning neural networks
using the example of a neural network constructed in Python and the Wolfram
Mathematica computer algebra system, study of the Neural Networks package tools,
comparison of LeNet 5 software implementations on Wolfram Mathematica and
PyTorch and comparison of its efficiency with a fully connected neural network,
using real examples.

Research methods — study of relevant literature and electronic sources.

The results of the work and their novelty: work is devoted to the current
problem related to the evaluation of the effectiveness of neural networks. An
experimental analysis of the quality functionals for the generalizing ability of a
neural network in a classification problem was carried out using various neural
network architectures as an example.

Authenticity of the materials and results of the diploma work: materials used
and the results of the thesis are reliable. The work was done independently.

Recommendations on the usage — obtained results of the thesis can be used to
analyze the quality of the training sample and improve it.



