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METO/bI XPAHEHUA NHO®OPMALINUN, OOPMUPOBAHUE
JIJEOG®EKTOB B  CTPYKTYPE MATEPUAJIOB, HEWPOCETEBLIE
TEXHOJIOI'MA, KITACCUYECKHUE AJII'OPUTMbI MAIIMHHOI'O ObYUEHU A

Obvexm ucciedosanus — METONIbl XpaHEeHUs UHPOPMAIMH U KiIaccuukarus
ne(hEeKTOB B CTPYKTYpPE CTEKIIA.

Llenv  pabomvl — TPUMEHUTH METOABl MAIIMHHOTO OOy4YeHUs s
Kinaccupukanuu 1eeKToB B CTPYKTYpe CTEKIa, 0Opa30BaHHBIX MOJ BO3ACHCTBHEM
UMITYJTECHOTO JIA3€PHOTO U3ITyYEHUSI.

Memoovl ucciedosanusi — MalIMHHOE OOYyYEHUE.

B pabore paccMarTpuBarOTCS OCHOBHBIE METOJAbl XPAaHEHHUS HH(POPMALINH,
MPOAHATM3UPOBAHbl UX MPEUMYIIECTBA M HeAocTaTku. ONHCaH albTePHATUBHBINA
METOJ XpaHEeHHs] OONbIINX OOBEMOB JAHHBIX C BBICOKOW IUIOTHOCTBIO XPAaHEHHS U
HU3KUM SHEPronoTpedsieHHeM, 3aKJIIOYAIOIIMICS B HUCIHOJIb30BAaHUU JE(PEKTOB
MatepuanoB. M3yden nponecc ¢hopmupoBaHus e(PEKTOB B CTPYKTYpE CTEKJA MOJ
BO3JIEMCTBHEM HMMITYJIbCHOTO JIA3€PHOIO HM3JIy4eHHs. PaccMoTpeHbl (Qu3nyeckue u
XUMUYECKHUE U3MEHEHHUS, MPOUCXOSLIUE B CTPYKTYPE CTEKIIA, U MPOaHATU3UPOBAHbI
napamMeTpbl JIa3epHOr0 M3Iy4YeHHUs, BiIMsOMMEe Ha (QopMupoBaHue Je(eKTOB.
PaccMoTpeHbl HelipoceTeBble TEXHOJIOTUH JUIsl Kilaccuukanuu 1e(heKToB B CTPYKTYpe
CTEKJIa, OJJTHAKO MOJyYEHHbIE PE3yIbTaThl ObUIM HEYIOBIETBOPUTEIbHBIMU. B CBsI3U €
YEM PACCMOTPEHBI KIIACCHYECKHUE AITOPUTMbI MAIIIMHHOTO 00YYEHUSI.

[IpoBeneH cpaBHHUTENbHBIN aHaNU3 3(PHEKTUBHOCTH TIIyOOKOro OO0y4yeHus u
KJIACCUYECKHUX AJITOPUTMOB MAIIMHHOTO OOyudeHus s Kiaccudukauuu aedeKToB.
Pe3ynpTaToM AMIUIOMHON palOThl SBIISETCS CpPAaBHUTENBHBIA aHalIW3 METO/IOB
MaIlIMHHOTO O0y4eHUs JJIs Kilaccudukanuu 1e(eKToB B CTPYKTYpe CTEKIIa.

[Tonmy4yeHHbIe pe3ysIbTaThl MOTYT ObITh HCIIOJIB30BAHBI JIJIS1 pa3pad0TKH CUCTEMBI
aBTOMATHYECKON KiaccuPukauuu AeQeKToB, IMO3BOJIMB YIY4YIIUTh KayecTBO U
HAJICKHOCTh MMPOU3BOAUMBIX CTEKJISIHHBIX U3/I€NUH, peTHa3HAYEHHbIX JIJIS1 XpPaHEHUS
uH(popManuu.

PaboTa omyOnrkoBaHa B COOpPHUKE HAYYHBIX TPYAOB BCEPOCCUICKON Hay4HOU
KOH(epeHIIu ¢ MexAyHapoaHbiM yudactuem "Hemckas doronuka-2023" r.CaHkT-
[TetrepOypr, Poccus.
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METAJIbBI  3AXOVBAHHS  IHO®APMAIIBI, ®APMIPABAHHE
JIDO®EKTAY YV CTPYKTYPbl MATOAPLISUJIAY, HENPACETKABBIS
TAXHAJIOT'IL, KITACIUHBIS AJITAPBITMbI MAIIIBIHHAT A HABYUYAHHS

Ab'exm Oacnedasannss — MeTanbl 3aXxoyBaHHS 1H(MapMarpll 1 Kiaci(ikarlbis
TQEKTay y CTPYKTYPHI IIKJIA.

Mb>ma npaysi — TPBIMSHILB METa bl MaIlIbIHHATa HAaBYYaHHS JJIs Kiacidikalisli
mpdeKTay y CTPYKTYPHI IIKJIA, YTBOPAHBIX MaJ Y3/A3€sHHEM IMIyJbCHAra JiazepHara
BBITIPAMEHbBAHHS.

Memaowl 0acnedasanHs — MalllbIHHAE HABYy4YaHHE.

Y mpanpl pasrisaroiniia  aCHOYHBIS MeTajbl 3axoyBaHHS 1HdapMmaribii
mpaaHaii3aBaHbl 1X TIiepaBari 1 HeNaxombl. ATICaHbl albTIPHATBIYHBI METal
3axX0yBaHHS BSUTIKIX a0'éMay MaHbIX 3 BBICOKAW MIYBUIHHACIIO 3aXOYBAaHHS 1 HI3KIM
HHEpracrnaKbIBaHHEM, $KI 3aKJIIOYaeIia y BBIKAPBICTaHHI Ad(PEKTay MaTIpbisiiay.
HacnenaBansl mparpc GapmipaBaHHs Ad(eKTay y CTpYKTYpbl KA Majl y3A3EIHHEM
IMITyJIbCHAra Jla3epHara BhIIPaMEHbBAHHS.

Pasrnemxanpl Pi3iuHbIsS 1 XIMIYHBIS 3MEHBI, SIKis aAObIBAOIIA ¥ CTPYKTYphI
IKJIa, 1 MpaaHajizaBaHbl MapaMeTphl Ja3epHara BhIIPAMEHbBaHHS, SIKisl YIIIBIBAIOIb
Ha (¢apmipaBanHe mddekray. PasriemkaHbl HepaceTKaBble TIXHAJIOTI JUIA
kiaciikanpli g3¢exray y CTPYKTypbl IIKJIA, aHaK aTphIMaHbIs BBIHIKI ObLTi
HE3a/IaBAIbHSUIBHBIMI. Y CyBSI31 3 TOTBIM pa3rJie/KaHbl KIJIACIYHBIS alTrapbITMBI
MalibIHHara HaBy4danHs. [IpaBen3eHsl mapayHaabHbI aHATI3 9QEKTHIYHACIII TJIBIOOKAra
HAaBYYaHHS 1 KJIACIUHBIX ajrapbiTMay MallblHHAara HaBy4YaHHs I Kiacidikaribii
madektay. BriHikaM apimioMHai paboThl 3'syiseniia napayHaibHbl aHal3 MeTaaay
MallIbIHHAra HaBy4aHHs JJig Kiiacidikaipil J3GeKTay y CTPYyKTYphI IIKIIA.

ATpBIMaHbISA BBIHIKI MOTYIlb OBIIb BBIKAPBICTAHBI ISl PACIIPAIlOYKI CICTAIMBI
ayTamaTbldHail Kiacidikaibl g3¢deKkTay, INTO Aa3BOJIIb MNAJICHIIBIb SKACIh 1
HaJ3eWHACIIb BBIPAOJICHBIX IIKJISHBIX BBhIpa0ay, MPBI3HAYAHBIX JJIA 3aXOYyBaHHS
1H(apMarpIi.

Pabora amyOnikaBaHa ¥ 300pHIKY HaBYKOBBIX Ipall ycepaciiickail HaByKoBaii
KaH(epIHIbli 3 MDKHaponHbIM ya3enam "Heyckas ¢oronika-2023" 1. CaHkT-
[TetsapOypr, Pacis.



ABSTRACT

Thesis: 53 pages, 33 figures, 14 sources.

METHODS OF INFORMATION STORAGE, FORMATION OF DEFECTS
IN THE STRUCTURE OF MATERIALS, NEURAL NETWORK TECHNOLOGIES,
CLASSICAL MACHINE LEARNING ALGORITHMS

The object of research — methods of information storage and classification of
defects in the structure of glass.

Obijectives — to apply machine learning methods for classifying defects in glass
structure formed under the influence of pulsed laser radiation.

Methods — machine learning.

The thesis examines the main methods of information storage analyzing their
advantages and disadvantages. An alternative method of storing large amounts of data
with high storage density and low power consumption, based on the use of material
defects. The process of defects formation in glass structure under the influence of
pulsed laser radiation is studied.

The physical and chemical changes occurring in the glass structure are
considered, and the laser radiation parameters affecting defect formation are analyzed.
Neural network technologies for classifying defects in glass structure are examined;
however, the results obtained were unsatisfactory. Consequently, classical machine
learning algorithms were considered. A comparative analysis of the effectiveness of
deep learning and classical machine learning algorithms for defect classification is
conducted. The result of the thesis is a comparative analysis of machine learning
methods for classifying defects in glass structure.

The obtained results can be used to develop an automatic defect classification
system, which will improve the quality and reliability of glass products intended for
information storage.

The work is published in the proceedings of the All-Russian Scientific
Conference with international participation "Neva Photonics-2023" in Saint
Petersburg, Russia.



