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PE®EPAT

B nmumnomuoit pabore 50 crpanun, 29 pucyHkoB, 3 TaOmuibl, 42
HMCTOYHUKOB, 4 MPUII0KEHUSI.

Kntouesvie cnosa: cBéprauHas HEMpoHHas ceTh, Oubauoreka NumPy,
TCOMETPUYCCKUN MPUMHUTHUB, CHHTETUICCKHE JJAaHHBIC.

JlutuioMHast paboTa MOCBAIIEHA UCCICTOBAHUIO BOZMOXHOCTH MPUMCHCHHUSI
METOJ/IOB MAIIMHHOTO OOYYEHUS IJIsi paclO3HAaBaHHS T€OMETPUUYECKHX OOpa3oB B
U300pKEHUAX TMPUPOAHBIX TMPOILIECCOB M  CO3aHUA HAa O3TOH  OCHOBE
ABTOMATU3UPOBAHHBIX CUCTEM UX OOBEKTUBHOIO aHAHU3A.

3ayaya pemiaiach IpH MOMOIIHU S3bIKa TporpaMmupoBanust Python. Beimonnen
aHaiM3 BbIOOpA TUMNA MAIIMHHOTO OOY4Y€HHUs, MPUTOJHOTO JJIA PEHICHUS 3aJadyu
pacrio3HaBanus  (kjaaccudukamnuu) pa3paboTaHHBIX 00pa3oB. Pazpaboranbl
METOJMKM W TNPOrpaMMHbIE TPUJIOKEHUS MJi TEeHEepalud TPEHUHIOBBIX H
TECTOBBIX HAOOPOB, OOJIBIINX 0OBEMOB, /ISl CHCTEM MAIIMHHOTO 00y4YEeHUSI.

Ha ocHOBaHMM  TOJy4EeHHBIX  pe3yJbTAaTOB  CHAEJTAHbl  BBIBOABI 00
(G (HEKTUBHOCTH pa3padOTaHHBIX METOAOB JUIsl CHCTEM MAIIMHHOTO OOy4YeHUS.
JlaHHO€ ucCclenoBaHUEe MOXKET ObITh MCIOJIb30BAaHO JI PACMO3HAHUSI OIMACHBIX
NPUPOAHBIX SIBJICHUH.



ABSTRACT

This thesis has 50 pages, 29 figures, 3 tables, 42 sources, 4 appendices.

Key words: stacked neural network, NumPy library, geometric primitive,
synthetic data.

This thesis is dedicated to researching the possibility of using machine
learning methods for recognizing geometric images of natural processes and the
creation of automated systems for their objective analysis.

The task was solved with the help of Python programming language. An
analysis of the choice of the type of machine learning suitable for solving the
problem of recognition (classification) of the developed images was performed.
Methods and software applications for generating training and test sets, large
volumes, for machine learning systems were developed.

Based on the results, conclusions about the effectiveness of the developed
methods for machine learning systems are made. This research can be used to
recognize dangerous natural phenomena.



PO®EPAT

VY nwimmomuait padore 50 craponak, 29 mantonkay, 3 Tabmiiel, 42 KpeIHil, 4
JaaaTKi.

KitouaBbisi ClIOBBI: 3roprauHas HeillpoHaBasi ceTka, 010misitoka NumPy,
reaMeTpPBIYHBI TPBIMITBIY, CIHTITBIYHBIS JAA3CHBIA.

JIpITIOMHasl Tpalia mpbICBE€YaHa JaciieJaBaHHIO MardbIMacill IPbIMSHEHHS
MeTa/Jay MalllblHHAara HaByYaHHS JJIs pacla3HaHHS TeaMeTPBIYHBIX BoOpazay y
MaJTFOHKAX MPBIPOAHBIX Ipalpcay 1 CTBAPIHHS Ha rITail acHOBE ayTaMaThI3aBaHbIX
CICTAM iX a0'eKThIyHara aHasisy.

3azmava BeIpalanacs 3 JarnaMoraii MoBsl parpamaBaHHs Python. Beikananbl
aHalli3 BBIOApPY THIMy MAIllbIHHAra HABYYaHHS, NpbIAaTHAra s BbIPAIIdHHSA
3aaybl pacnazHaHHs (kiaciikaipll) pacmpamaBaHbix BoOpasay. PacmpariaBanbl
METOJIBIKI 1 MparpaMHblsa MPBIKJIAIaHHI U1 TeHepallbli TPIHIHTaBbIX 1 11ECTaBBIX
Habopay, BsuTiKix ab'émay, 11 CiICTAM MalllbIHHAra HaBy4aHHSI.

Ha mancrtaBe aTpbIMaHbIX BbIHIKAY 3pOO0JieHbl BbIBaJbl a0 3(EKTHIYHACI
pacmpanaBaHblX MeTajay s CICTAM MalllblHHara HaBydaHHs. Jlag3eHae
JaciefaBaHHE MoOxXa ObIllb BBIKAPbICTaHA [UIsI pacma3HaHHS HEOSICIIEYHBIX
IPBIPOAHBIX 3'STY.
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