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PE®EPAT

Jlunimomuas pabota: 58 crpanuil, 54 pucyHka, 15 HCTOUHUKOB, 2 MPUIIOKEHUS.

METO/1bI UCCJIEJIOBAHUS ABPOPAJIbHBIX CBEUEHII B BEPXHUX
CJIOSAX ATMOC®EPBI TPUBOPAMU HASEMHOI'O BASUPOBAHU .

Obvexm uccnredosanus — NOJISIPHBIC CUSTHUS.

Llenv pabomer — pa3zpaboTKa 3JIEMEHTOB aBTOMATHU3HPOBAHHON METOJIUKH
MCCJIEIOBAHMS XapAKTEPUCTUK aBPOPAIbHBIX CBEUCHUM B BEPXHUX CIOSIX aTMOC(hepsl
0 CIIEKTpaM, PETUCTPUPYEMBIM MTPHOOPaMU HA3eMHOTO Oa3HpOBaHUS.

Memoobvr  uccredosanusi — METOJAMU  YHUCIEHHOTO  MOJIEIHPOBAHUS
MCCJIEIOBAIIMCH CIIEKTPHI MOJSPHBIX CUSTHUM MTPU PETUCTPaAllUK MTPUOOpaMH HA3eMHOTO
0a3upoBaHUs B 3aBUCUMOCTH OT [apaMeTpoB arMmochepsl, MOACTUIAIOIIEH
MOBEPXHOCTU U T€OMETPHUH NMPOBEACHHBIX U3MEPEHUIA.

B pesynbrare BbIMOTHEHHS pabOTHl OBUIM HM3Y4YEHBI COBPEMEHHBIE METOIBI
WCCIICTIOBAaHMSI CIIEKTPAIBbHBIX XapaKTePUCTHK aBPOPAJbHBIX CBEUCHUH B BEPXHHUX
ClIOSIX aTMoc(epbl M pa3paboTaHa YWCICHHAas MOJENb JJIi pacuera CIEKTPOB
MOJIIPHBIX CHUSTHUM, PETHCTPUPYEMBIX MPUOOpaMU HA3eMHOTO Oa3UpOBaHUS TPU
Pa3IMYHBIX TEOMETPUSX HAOIIO/ICHUS U MTapaMeTpax aTMOC(hephl.

[Tokazana 3aBHUCHMOCTh COOTHOIICHHSI WHTCHCUBHOCTEH OJI0C
PETUCTPUPYEMBIX CIHEKTPOB OT TEOMETPUU HAOMIOACHHS U HEOOXOIUMOCTh, BO
n30exaHue OIMMOOK, YYMUTHIBATh ATOT (HAKTOp MPU HWHTEPIPETAIMU CIEKTPOB
MOJISIPHBIX CHUSTHUU.

[Ipenyioxkensl BapuaHThl OOpPaOOTKM JAHHBIX [t BBIJEICHHUS CIEKTPOB
MOJISIPHBIX CUSHHUM Ha (DOHE COTHEUHOM 3aCBETKHU.

Ha 6a3e npennoxxeHHON MOieNM pa3paboTaHbl MPOTPAMMHBIE IPUIIOKEHUS JITIS
NOJly4YeHUs! HAaOOPOB TPEHUHIOBBIX CIEKTPOB C LEJNbIO HCIOJIb30BaTh METO/bI
MalIMHHOTO O0y4YyeHUss M, B YacTHOCTH, HEHPOCETEBbIE TEXHOJOTMH B
pa3pabaThiBaeMOil  CHCTEME AaBTOMATH3WPOBAHHOTO aHAIM3a XapaKTEPUCTUK

IIOJISIPHBIX CHUSTHUU.



PODEPAT

JpimiomMHas mpana: 58 crapoHak, 54 MaitoHKay, 15 KpbIHiIl, 2 MPHIKJIaIaHHS.

METAJIbI JACJIEJIABAHHSI AVPAPAJIBHBIX CBJUDHHAY V
BEPXHIX  IINIACTAX  ATMACO®EPHI  TIPBIFOPAMI  HA3EMHAT A
BA3ABAHHAI.

Ab'exm dacneoasanus — NaNSAPHBIA 335HHI.

Mbma npayer — pacmparioyka 3JIeMEHTay ayTaMmaThl3aBaHBIX METOMIBIKI
JacienaBaHHs XapaKTapbICTBIK aypapaldbHBIX CBSUSHHIY Y BEpPXHIX TIUIacTax
aTMac(epsl Ia CIEeKTpax, sKisl paricTpyroLLa npeidopami Ha3eMHara 0a3ipaBaHHs.

Memaowl oacneosanns — MeTagamil KoJbKacHara MaadJIsiBaHHs JaciielaBajiics
CHEKTPHI MAJSPHBIX 33HHSY MPbI PATICTpallbll MphIOOpamMi Ha3eMHara OaszipaBaHHS ¥
3aJie)KHACIl aj] TMmapaMerpay arMac@epbl, Majcluialouail MaBepxHI 1 reaMeTphli
MIPaBEA3CHBIX BHIMSPIHHSY .

Y BBIHIKY BBIKaHAHHS MPaIlbl ObUTI BRIBYYaHBI CyYaCHBIS METAbI JaciieJaBaHHS
CHEKTPAIbHBIX XapaKTApPBICTHIK aypapajbHBIX CBAUSHHAY Y BEpPXHIX IUIacTax
atMacdepsl 1 pacmpairiaBaHa JiiKaBas MaJdib I PaslliKy CHEKTpay HasipHbBIX
33HHAY, SKis POTICTpYIOIIa MpblOopaMi Ha3emMHara Oa3aBaHHS IMPbl PO3HBIX
reamMeTphIsiX Ha3ipaHHs 1 mapameTpax atMacepsl.

[lakazaHa 3ajieKHAclb CYaJHOCIH IHT3HCIYHacUAy NaioC pAriCTpaBaHHbBIX
CIEKTpay ajJi TreaMeTphbll HazipaHHS 1 HeaOXomHacibh, Kab Ma30erHyIlb MaMbLIaK,
yJ4YBaIlb TIThHI PaKTap Mpbl IHTAPIPATAIIBI CIIEKTPAY MATISPHBIX 335THHSY .

[IpananaBaHbl BapbISTHTHI ampaloyKi MaA3€HbIX IS BBUTYUSHHS CIEKTpay
NaJISPHBIX 335IHHAY HA POHE COHEUHAM 3aCBATICHHS.

Ha 0a3e npamnanaBaHail MaJ3i11 pacrpanaBaHbl parpaMHbla TPbIKIAJaHHl IS
aTpbIMaHHA Ha0Opay TPIHIHTABBIX CIEKTpay 3 MITal BBIKAPBICTOYBAIlb METAIbI
MallTbIHHAra HaBy4YaHHs 1, y IPBIBATHACIT, HEHpaCeIeBbIs TOXHAJIOT1 ¥ pacmpaliaBaHaii

CiCTAOME ayTaMaThI3aBaHara aHajli3y XapaKTapbICTHIK MASIPHBIX 33SHHSY.



ABSTRACT

The diploma consists of 58 pages. It contains 52 images, 15 sources, 2
attachments.

METHODS FOR STUDYING AURORAL LUMINESCENCE IN THE
UPPER ATMOSPHERE BY GROUND-BASED INSTRUMENTS.

Object of research — polar lights.

Objective — development of elements of automated methods for studying the
characteristics of auroral glows in the upper atmosphere from the spectra recorded by
ground-based instruments.

Methods of investigation — the spectra of auroras were studied by numerical
modeling methods when recorded by ground-based devices, depending on the
parameters of the atmosphere, the underlying surface, and the geometry of the
measurements.

As a result of the work, modern methods of studying the spectral characteristics
of auroral glows in the upper layers of the atmosphere were studied and a numerical
model has been developed for calculating the auroral spectra recorded by ground-based
instruments for various observation geometries and atmospheric parameters.

The dependence of the ratio of the intensities of the bands of the recorded spectra
on the observation geometry and the need, in order to avoid errors, to take this factor
into account when interpreting the auroral spectra are shown.

Data processing options for the separation of the auroral spectra against the
background of solar illumination are proposed.

On the basis of the proposed model, software applications have been developed
for obtaining sets of training spectra in order to use machine learning methods and, in
particular, neural network technologies in the developed system for automated analysis
of the characteristics of aurora borealis.



