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AHHOTAIUA

Hunnomnas paboma, 59 cmpanuy, 37 pucynxos, 6 maoauy, 30 popmyn, 14
UCMOYHUKO8

Kniouegwvie cnosa: METOJIbl, MTHCTPYMEHTbI, HEMPOHHBIE CETH,
WOLFRAM MATHEMATICA, PYTHON, PYTORCH.

Obvexm uccne0o6anus — MHCTPYMEHTHI 111 HACTPOMKH HEMPOHHBIX CETEH U
METOJIbI UX 00YUYEHHS U OL[CHKU 3(PPEKTUBHOCTH.

Ilpeomem uccnedosanus — UHCTPYMEHTBI JIJI1 HACTPOUKU HEUPOHHBIX CETEH B
cucTeMme KomibroTepHoit anreoper Wolfram Mathematica u gppetiMmBopke rirydokoro
obyuenust PyTorch ans si3e1ka Python.

Llenv uccneoosanusi — WCCIENOBAaHUE WHCTPYMEHTOB I HACTPOUKH
HEHPOHHBIX CETEN U METOAOB JUIsl 00yYeHUsI U OUEHKH 3(P(HEKTUBHOCTU HEUPOHHBIX
ceTeil B 3a7jaue arrpoKCUMalUU TNaJKoli (YHKIHMH U B 3aJ1a4€ MPOTHO3UPOBAHUS
IpyU TOMOLIM CHUCTEMBbI KOMIbIOTepHOH anredpsl Wolfram Mathematica u
¢dpeitmBopka PyTorch nns s3sika nporpammupoBanus Python.

Memoovwl uccnedosanus — nporpaMmupoBanue Ha si3bikax Wolfram Language
u Python, n3yueHne cOOTBETCTBYIOIIEH JIUTEPATYPhI U SJEKTPOHHBIX HCTOYHUKOB.

llonyuennvie pesyromamsl U Ux HO8U3HA. MPOBEIEH CPABHUTEIbHBIN aHAIN3
pe3yibratoB oOyueHust mojaeneit B cucteme Wolfram Mathematica u dpeiimBopke
PyTorch pemennss 3amadu  anmpoKCUMAIMU TJiaJkod (QYHKIMM W 3a7a4d
IIPOTHO3MPOBAHMS; Ha OCHOBE IOJYYEHHBIX PE3YyJbTAaTOB BbISBICHBI CUJIbHBIE U
c1a0ble CTOPOHBI TOM UM UHOM CpeJIbl JIsl HCTIOJb30BAHMS HEMPOHHBIX CETEH.

Locmoeepnocms  mamepuanoé u - pe3yibmamos OUNIOMHOU pabomuvl.
MaTepuanbl M PE3yJbTaThl SBISIOTCS JOCTOBEPHBIMHM, paboOTa BBINOJHEHA
CaMOCTOSATEBHO.

Obnacmv ~ 803MOXMCHO20 ~ NPAKMUYECKO20  NPUMEHeHus  —  aHaJlHu3
MaTeMaTHYECKUI MOJIENIEN C UCTIOJIb30BAHUEM HEMPOHHBIX CETEH.



AHATAIDBIA

Hovinnomnas npaya, 59 cmaponax, 37 manonkay, 6 maoniy, 30 popmyn, 14
KpDbIHIY

Kniouaswis croew: METAJIBL, IHCTPYMEHTBI, HEUPOHABBIS CETKI,
WOLFRAM MATHEMATICA, PYTHON, PYTORCH.

A6’exm Oacnedaganns — THCTPYMEHTHI JJII HACTPOMKI HEMpPOHABBIX CETaK 1
METaJIbl iIX HaBYYaHHS 1 alPHK1 2K THIYHACII.

Ilpaomem oacnedasanus — THCTPYMEHTHI JJIsl HaNaJKi HEHPOHABBIX CETaK y
cictome kammyrtapHait anreopsr Wolfram Mathematica i gpaiimBopky ribiOokara
HaBydaHHs PyTorch mis moser Python.

Mb>ma dacneoasanns — naciieqaBaHHe NpbLIaja JUisl HajlaJbl HEHPOHABBIX CETAK
1 MeTajay AJid HaByYaHHs 1 a3HaKl 3(DeKThIYHACLI HEMPOHABBIX CETaK y 3a/Jaybl
ampakciManbli riaakail GyHKIbI 1§ 3a1a4bl TparHa3aBaHHs IPbl 1allaM03€ CiCTAMBI
kamnytapHail anreOpel Wolfram Mathematica 1 ¢ppaiimBopka PyTorch ayis moBsl
nparpamaBanss Python.

Memaowvl oacneoasannsi — nparpamaBanHe Ha mMoBax Wolfram Language 1
Python, BeIByusHHE aanaBeHail 1iTapaTypshl 1 SIEKTPOHHBIX KPBIHILI.

Ampovimanvlisa 6bIHIKI [ IX HABI3HA TIPABE3CHBI MapayHaIbHbI aHaII3 BbIHIKAY
HaBy4YaHHs Mamdiay y cictame Wolfram Mathematica 1 ¢paiimBopky PyTorch
paldHHS 3a7a4bl anpakciMaubll Tiagkaid (QyHKIBI 1 3a/1a4dbl MparHa3aBaHHS; Ha
ACHOBE aTpPbIMAHBIX BBIHIKAY BBISYJIECHBI MOIHBIA 1 cIa0bld Oaki Taro i IHIIAra
acsipoJ 34 JIsl BRIKAPbICTAHHS HEWPOHABBIX CETaK.

Jlaxnaonacys mamapolanay i 8bIHIKA) ObINIOMHAU NPAYLL: MATIPISIIBI 1 BEIHIKI
3'SYIISIIONIA TakIaHbIMI, Mpalla BbBIKaHaHa caMacTOWHA.

Bobnacyv macuvimaza npakmuvluHaza NpuIMAHEHHs — aHal3 MaTAMAThIYHbI
MaJ3JIsy 3 BHIKAPBICTAHHEM HEWPOHABBIX CETAK.



ANNOTATION

Diploma work, 59 pages, 37 figures, 6 tables, 30 formulas, 14 references

Keywords: METHODS, TOOLS, NEURAL NETWORKS, WOLFRAM
MATHEMATICA, PYTHON, PYTORCH.

The object of the research — tools for tuning neural networks and methods for
training and evaluating their performance.

The subject of the research — tools for tuning neural networks in the Wolfram
Mathematica computer algebra system and the PyTorch deep learning framework
for the Python language.

The aim of the research — study of tools for tuning neural networks and methods
for training and evaluating the performance of neural networks in the problem of
smooth function approximation and in the problem of forecasting using the Wolfram
Mathematica computer algebra system and the PyTorch framework for the Python
programming language.

Research methods — programming in the Wolfram Language and Python
languages, studying relevant literature and electronic sources.

The results of the work and their novelty: a comparative analysis of the results
of training models in the Wolfram Mathematica system and the PyTorch framework
for solving the problem of approximating a smooth function and a forecasting
problem was carried out; based on the results obtained, the strengths and weaknesses
of a particular environment for using neural networks were identified.

Authenticity of the materials and results of the diploma work: the materials and
results are reliable, the work was done independently.

Recommendations on the usage — analysis of mathematical models using neural
networks.



