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PE®EPAT

JuniomHuas pa6ora: 51 crpanuna, 40 pucynkos, 10 ncroununkos, 4 npuio-

KCHUA.

Kniouesvie cnosa. BA3A JAHHBIX HITRAN, PEJISIHIUOHHBIE BA3bI
JNAHHBIX, BEB-IIPUJIOXEHHWE, CIIEKTP IIOI'JIOIHEHNWA TI'A30BBIX
CPEJl, BBIYMCJIEHUE CIIEKTPA ITIOT'JIOIIIEHUA.

Oovexkm uccneoosanusn:. 6a3a nanupix HITRAN, cnektp nornorenus raso-
BBIX Cpel.

Ilenv uccneoosanus’. CipoCKTHPOBATH, PEAIM30BATh U HATIOJHUTH JAaHHBIMH
CIEKTPAIBHBIX JIMHUHA PEISIITUOHHYI0 0a3y JMaHHBIX, pa3paboTaTh U pean30BaTh
aNTOPUTM pacyéTa U MOCTPOCHHUE CIICKTPOB TMOTJIOMICHUS Ta30BBIX CPEJl, AITOPUTM
pacdeTra KOMIIOHEHTHOTO COCTaBa T'a30BBIX CPE/I.

Memoobt uccnedosanus. 1Jisl JOCTHKCHUS TTOCTABJICHHBIX II€JICH UCIIOJIB30-
BaJIUCh CJICIYIONIUE TEXHOJIOTHU

CVYBJI — PostgreSQL

CY wmurpanusmu -Liquibase

CepBepHas yacTh BeO-nipuiioxeHust — Spring framework
S3pik porpammupoBanust — Kotlin

Coopmuk npoekra — Gradle

[Mapcunr ganubix — Python

ORM - Hibernate

Ilonyuennsie pe3ynbmamsl U ux HOGU3HA B XOJIC TIPOJICIIAHHON paOOTHI ObI-
Ja CIIPOEKTUPOBaHa, peaIn30BaHa M 3all0JTHCHA TaHHBIMH PEJIsIIMOHHas 0a3a JaH-
HBIX, pa3padoTaH U peain30BaH ajJrOPUTM IS pacu€Ta, IOCTPOCHHS U BU3yaIn3a-
IIUM CIEKTPOB TIOTJIOMICHHUS, pa3paboTaH M peajn30BaH aJITOPUTM IS pacuéra
KOMITOHEHTHOT'O COCTaBa ra30BOM CPEJIbI TI0 €€ CIIEKTPY MOTJIONICHUS.
Pa3zpabotannoe npunoxxenne npencrasnsier REST API, mo3Bomstonuii mpousBo-
JUTHh pacueT U MOCTPOCHUE CIEKTPOB MOTJIOMIEHUSI TA30BBIX CpPeJl, a TAaKKe yCTa-
HABIIMBATh KOMIIOHEHTHBIA COCTaB Ta3oBBIX cpen. [IpuiokeHue mpeaHa3HAueHO
JUTSE TIPAKTUYECKOTO MCTIOIB30BAHMS B HAYYHBIX IENSAX, TIPEIOCTABIsS YIIPOIIEH-
HBIN 1 0oJiee yaoOHBIN crtoco0 ncnosib3oBanus 0a3sl naHHbIX HITRAN.

Obnacmb 603M0XHCHO20 NPAKMUUECKO20 NPUMEHEHUSA. PACUET CIICKTpa
MIOTJIONIEHUS Ta30BOM CPEJIbI, OTpe/IeIeHIe KOMITOHEHTHOTO COCTaBa ra30BOM cpe-
JIbI TIO €€ CTIEKTPY IMOTJIONICHHSI, UCIIOJIb30BaHUE 0a3bl JAHHBIX CHEKTPATHHBIX JIH-

HUM IMOTrJI0IMCHUA CTOPOHHHUMHU IIPUTTOKCHUAMM.



PO®EPAT

Jpimnomuas npana : 51 craponka, 40 mamtonkay, 10 kpeiHil, 4 npbIKiIagbl.

Knrouasvisa crnosei: BA3SA JIAHBIX HITRAN, POJISILIBIMHBIS BA3BI JA-
HbIX, BEB-IIPBIKJIIAIAHHE, CIIEKTP [ITIAT'JIbIHAHHS T A3ABATA
ACAPOAA34, BBIJITUDHHE CITEKTPY TTATJIBIHAHHAI.

Ab6'ekm oacnedasanna: 6a3a nanzensix HITRAN, ciektp naryibiHaHHS rasza-
BBIX aCAPOI3AY.

I>ne Oacnedasannsn:. cupackTaBallb, plrajiizaBallb 1 HAMOVHIIL JaJ3€HBIMI
CHEKTPAIBHBIX JIHIN PAJIsLbIiHYI0 0a3y AaA3€HbIX, CIIpaeKTaBallb U paclpalaBallb
aNrapbITM pasfiiky 1 nady/ioBa CIEeKTpay NarjibiIHaHHS ra3aBblX acspoiaA3sy, anra-
PBITM pa3iiiKy KaMIIaHEHTHAra CKJiaJy ra3aBbIX acsipoJI3sy.

Memaowvl oacnedasanna’ N5 BBIPALIDHHS MAaCTayJICHBIX 3a7a4bl BbIKAphI-
CTOYBAJIICSl HACTYIHBIA TIXHAJIOT11

CKB/I- PostgreSQL

CK wirparipisimi - Liquibase

CepBepHas yacTka B30-npbIkiIaaanHi — Spring framework
Moga nparpamasanss — Kotlin

36opirubik mpaekra — Gradle

[Mapcinr gan3ensix — Python

ORM - Hibernate

Ampuvimansia évlHIKI [ IX HAGI3HA. Y X0J3€ TIPaBe3eHAN Mpallbl ObLIa CIipa-
€KTaBaHasi, prajizaBaHa 1 3allOyHEHas Naa3€HbIMI PAJIslbIiiHAs 0a3a Ja/3€HBIX,
pacrpaniaBaHbl 1 plai3aBaHbl alITrapbIT™M IS pa3iiKy, Ma0yaoBhl 1 Bi3yasli3allbli
CIIEKTpay MarJIbiIHaHHS, paclpalaBaHbl 1 plali3aBaHbl aITapbIT™M JUII Pa3JliKy KaM-
NaHEHTHAara CKJIaJy raszaBara acsipojJ3s Ta fAro CHEKTphl maribiHaHHsS. Pac-
npamaBaHae npeikiaganne ysynse REST API, siki gaszBanse BeIpaOisiip pasiik i
nadyoBa CHEKTpay MariibIHAHHS Ta3aBbIX acsIpoaA3siy, a Takcama YcTaiéyBallb
KaMMaHEHTHBI CKJIAJl Ta3aBbIX acapoa3sy. Jlamatak mpbIi3HayaHa JUisl PAKTHIY-
Hara BBIKAPBICTAaHHS ¥ HABYKOBBIX MATaX, MaJal0ybl CIIPOITYAHBI 1 OOIBII 3pyUHbI
criocad BeIkapbicTaHHs 0a3bl maa3eHbix HITRAN.

Boobnacuv mazuvimaza npakmuluHaza RNPLIMAHEHHA. PA3NIIK CIEKTPY
MarJIbIHAHHS Ta3aBara acspoj3s, BbI3HAUOHHE KaMIIaHEHTHAra CKJajy rasaBara
acspoNI3sl Ta SAT0 CHEKTPHI MAarjiblHAHHSA, BBIKAPBICTAHHE 0a3bl JAJ3EHBIX CIICK-

TPaJIbHBIX JIIHINA TATJIBIHAHHS 1HITBIM1 TPBIKIATaHHIMI.



ABSTRACT

Diploma Thesis: 51 pages, 40 illustrations, 10 sources, 4 appendixes.

Keywords: HITRAN DATABASE, RELATIVE DATABASES, WEB APP,
GAS ABSORPTION SPECTRUM, CALCULATION OF THE ABSORPTION
SPECTRUM.

Object of research: HITRAN database, gas absorption spectrum

Purpose of research: to design, implement and populate a relational database
with spectral line data, develop an algorithm for calculating and constructing gase-
ous absorption spectra, develop an algorithm for calculating and constructing the
component composition of gaseous media.

Research methods: the following technologies were used to solve the tasks: *
DBMS - PostgreSQL ¢ MS migrations - Liquibase ¢ The server side of the web ap-
plication - Spring framework ¢ Programming language - Kotlin * Project Assem-
bler - Gradle * Parsing data - Python « ORM - Hibernate

Obtained results and their novelty: in the course of the work a relational da-
tabase was designed, implemented and populated with data, an algorithm for calcu-
lating, constructing and visualizing absorption spectra was developed and imple-
mented, an algorithm was developed and implemented for calculating the compo-
nent composition of a gas medium from its absorption spectrum. The developed
application represents the REST API, which allows calculating and constructing
absorption spectra of gaseous media, as well as establishing the component com-
position of gaseous media. The application is intended for practical use for scien-
tific purposes, providing a simplified and more convenient way to use the HI-
TRAN database.

Area of possible practical application: calculation of the absorption spectrum
of the gaseous medium, determination of the component composition of the gase-
ous medium from its absorption spectrum, use of a database of absorption spectral
lines by third-party applications.



