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l[ejlblO pa60mbl ABJACTCS OIIPCACIICHUC KOHHCHTpaHI/Iﬁ ITapHHUKOBBIX I'a30B B
aTMoccpepe B YCJIOBUSAX IICPCKPBITUA UX CIICKTPAJIbHBIX JIMHUHN IO JIOIICHUA.

I[JDI JOCTHXKCHUA LICIIN OBLIH HCCJICAOBAHbl U IPOAHAJIU3UPOBAHBI CAMbIC
AKTYaJIbHBIC HpO6JI€MI)I KOHTPOJIA aTMOC(bepHBIX COCTaBJIAIOIINX.

Jliia penieHust 3ajaun ONpeaeseHUs] KOHLIEHTpalUi ra3oB B aTMocdepe Obul
BbIOpaH METOJ] PErpPeCCMOHHBIX COOTHOIICHHWH Ha ABYX J/JUWHAX BOJH. bwiam
NOJTy4eHbl 2 BIOOPKH KO3(PUIMEHTOB MOTJIONICHUs: 00yJaromiasi ¢ U3BECTHBIMU
KOHIIEHTpausiMU (Ha €€ OCHOBE ObUIM Hai/ieHbl TIJIaBHbIE KOMIIOHTBI U
K03((PUIIMEHTH JIMHEWHON perpeccu) W TecToBass (Ha HeWl ObUIO MPOU3BENECHO
BOCCTAHOBJICHE HEM3BECTHBIX KOHLEHTPALUA HAa OCHOBE YCTAaHOBJIEHHOI'O
pPErpecCuOHHOr0 COOTHOILIEHUs paHee). s pa3paboTKM KoJa HCHOJIb30BAIMCH
penaktopsl koga PyCharm u Intelle] IDEA.

ANropuTMBI IPOrpaMMbl ObUTH pa3pabOTaHbI HA A3bIKaX IPOrPaMMHUPOBAHUS
Python u Kotlin. Jlng MonenupoBaHus CHEKTpa NOTJIOMIEHUS IapOB BOJBI U
YTIEKUCIIOTO Ta3a ucroib3oBanack 0a3a manueix HITRAN. Jlns moctyma k 6aze
naHHbIX HITRAN u yno6Hoit paboTsl ¢ ee conepxumbiM ucnoib3obaicst HITRAN
API.

B nporiecce pereHust mocTaBIeHHOM 3a1a4i MHOM OB yTriyOJeHHO U3Y4EH
METO/I TJIABHBIX KOMIIOHEHT U METO/]I PETPECCUOHHBIX COOTHOIIECHHU, TTOJTYY€H OIbIT
padotet ¢ HITRAN wu HITRAN API. 3akpemieHbl HaBbIKM B S3bIKax
MPOrPaAaMMHPOBAHUS.

[TonyuenHsie B X0j€ pa3pabOTKH BBIBOJbI MOTYT OBITh HCHOJB30BAaHBI B

HpﬂKTH‘-IGCKOﬁ ACATCIIBHOCTH U B H&HBHGﬁIHHX HaY4YHBIX UCCIICAOBAHUAX.

JlunniomHast paboTa SIBJISIETCS CAMOCTOSITEILHO BBIMOJHEHHBIM IMPOECKTOM.
ABTOp pabOThI MOATBEPKIAET, YTO NPUBEAEHHBIA B TUIJIOMHON paboTe MaTepuall
IPAaBWJIBHO U OOBEKTUBHO OTPA)KaeT COCTOSHUE PACCUMTAHHOTO pe3yJbTaTa, BCe
3aMMCTBOBAHHBIE W3 JIMTEPATYPHBIX M JPYTHUX HCTOYHHUKOB TEOPETUYECKUE U
METOJOJIOTUYECKHUE TOJIOKEHNS U KOHUEIIHUNA COIIPOBOXKAAIOTCS CChUIKAMU HA UX

aBTOPOB.
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Mb>maii ipatipl 3'synsieniia BbI3HaU3HHE KaHIPHTPAIbIN MapHIKOBBIX razay y
aTMac@epbl Ba YMOBaxX NEPAKPHILIIS 1X CHEKTPAIBHBIX JIIHIA ArJIbIHAHHS.

Jlns  jgacarHeHHS  MATBHI  ObUIl  JaciiefaBaHbl 1 IIpaaHalli3aBaHbl
CaMBISIaKTyaJIBHBIS MPA0JIeMbl KAHTPOJTIO aTMACEPHBIX CKIaAAbHIKAY.

Jlisg pammHHS 3a7a4ybl BBI3HAUSHHS KaHIPHTpAIBId Tazay y atmacdepbl
ObIyaOpaHbl MeTaJ PAITPICIMHBIX CyaJHOCIH Ha J3BIOX JaVKBIHAX XBajidb. BTl
aTpbIMaHbl 2 BbIOApKl Kad(iubleHTay MNarjblHaHHSA: HaBy4anas 3 BSJIOMBIMI
KaHIPHTpAIbIAMI (Ha s€ acHOBE ObUIl 3HOWA3CHBI TaJOVHBIA KaMIIAHCHTHI 1
Ka3(1bICHTHI JIHEHHAN parpacii) 1 TacTaBas (Ha €il ObLIO MpaBei3eHa agHayJIeHHE
HEBSAJOMBIX KaHIPHTpALblii Ha aCHOBE YCTaJsBaHBIX PATPACIMHBIX CyaJHOCIH
paneii). I pacmpalloyki Kojia BhIKapbICTOYBaicsi paaaktapel kojga PyCharm 1
IntelleJ IDEA.

AJrapeITMBl TIparpambl OBLII pacrpaliaBaHbl Ha MOBaxX IIparpaMaBaHHS
Python 1 Kotlin. /Iyst MagansiBaHHS CHEKTPY NarjblHAHHS MMapbl Ba bl 1 ByTJsKicIara
ra3y BeIKapbeicToYBanacs 6a3a nan3enbix HITRAN. [lns noctymy na 6a3bl 1ai3eHbIX
HITRAN 1 3pyunaii npaiibl 3 sie 3Mectam BoikapbicToyBaycst HITRAN API

VY mpatpce paidHHS nactayjieHai 3a1a4bl MHOM ObIY Maribi0OJieHa BhIBYYaHbI
MeTaJ] TAJIOYHBIX KaMIIAHEHT 1 METaJ] PIrpP3ICIMHBIX CyaTHOCIH, aTPhIMaHbI IOCBET
npaisl 3 HITRAN 1 HITRAN API. 3amanaBanbl HaBbIKI ¥ MOBax MparpaMaBaHHS.

ATpbIMaHbIs ¥ XOA3€ pacrpanoyki BbIBaJbl MOTYIb ObIb BHIKAPBICTAHBI ¥

MPaKThIYHAN M3eMHACI 1 ¥ JaJICUIIBIX HABYKOBBIX Jaciie/laBaHHSX.

JIpituioMHas mpara 3'ayjsielia caMacToiiHa BbIKAHAHBIM MpaeKkTaMm. AyTtap
mparibl MmanBsppKae, MTo MPBIBEI3CHBI ¥ IBITUIOMHAN MpaIlbl MaTAPHIS paBiIbHA
1 ab'eKThIyHA aIJIIOCTPOYBae CTaH pa3iivyaHara BBIHIKY, YyC€ 3ama3bluyaHblsi 3
JITapaTypHBIX 1 IHIIBIX KPBIHIL TIAPITHIYHBISL 1 METaJalariyHblsl MaJaKdHHI 1

KaHIDIIIBI CypaBa/pKaoIia crachblikaMi Ha 1X ayTapay.
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The aim of the thesis is to determine the concentrations of greenhouse gases
in the atmosphere under conditions of overlapping of their spectral absorption lines.

To achieve the goal, the most actual problems of controlling atmospheric
constituents were investigated and analyzed.

To solve the problem of determining the concentrations of gases in the
atmosphere, the method of regression ratios at two wavelengths was chosen. Two
samples of absorption coefficients were obtained: a training sample with known
concentrations (on its basis the principal components and linear regression
coefficients were found) and a test sample (on it the recovery of unknown
concentrations was performed based on the established regression relation earlier).
PyCharm and IntelleJ IDEA code editors were used for code development.

Program algorithms were developed in the Python and Kotlin programming
languages. The HITRAN database was used to model the absorption spectrum of
water vapor and carbon dioxide. The HITRAN API was used to access the HITRAN
database and to work with its contents in a convenient way

In the process of solution of this task | thoroughly studied the method of
principal components and the method of regression relations, gained experience
working with HITRAN and HITRAN API. The skills in programming languages
were consolidated.

The conclusions obtained during the development can be used in practice and
in further scientific research.

Diploma work is an independently completed project. The author of the thesis
confirms that the material given in the thesis correctly and objectively reflects the
state of the calculated result, all borrowed from the literature and other sources of
theoretical and methodological provisions and concepts are accompanied by
references to their authors.



