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2 META TA BUXIJHI JAHI UJIA TIPOBEJAEHHSA POBIT

O06’€eKT A0CTiIKEHb — TTPOIIECH aHAJI3y Ta Bi3yasisallii METeOpOIOTIYHUX TaHUX 3
BUKOPHUCTAHHSAM CYyYacCHHMX 1H(QOPMAaLIHHUX TEXHOJIOTIN Ta METOIB IITYYHOTO 1HTEIEKTY.

IIpeamer mociaimkeHb — METOAW MAITMHHOTO HAaBYaHHS Ta iHTEPAKTHBHOI BeO-
aHAJITUKU i1 OOpOOKH, TMPOTHO3YBAaHHS Ta TMpe3eHTallli KIIMAaTUYHUX TapaMeTpiB Y
peaabHOMYy Hacl.

Meta poGoTHm — po3poOKa IHTETPOBAHOTO BEO-TOAATKY JJS KOMIUIEKCHOTO
MOHITOPUHTY, aHaJli3y Ta TMPOTHO3YBaHHS METCOPOJIOTIYHUX JaHUX 3 BUKOPUCTAHHSIM
IHTEJIEKTyalbHUX aJITOPUTMIB Ta Cy4YaCHUX BEO-TEXHOJIOT1M.

3 OYIKYBAHI HAYKOBI PE3YJIbTATH

HoBu3Ha 3anponoHoBaHMX pillleHb BUZHAYAETHCS THM, 1110 PO3POOIICHO BeO-10aTOK
3 IHTETpalli€o arTOPUTMIB MAIIIMHHOTO HaBYaHHS 0€3MOCEPEIHbO B KIIIEHTChKUMN 1HTEp(deEiic,
YIOCKOHAJICHO METOAW JAWHAMIYHOI KJAcTepw3allii TeMIEepaTypHUX pEeXUMIB  Ta
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3apONOHOBAHO OPUTIHAIBHUM MIAX1JI 10 MUTTEBOTO MPOTHO3YBAaHHS HA OCHOBI JIIHIMHOI
perpecii 3 yKpaiHOMOBHUM 1HTepQehcoM, IO J03BOJIIE OO'€KTHBHO OIIIHUTH BIUIMB
IHTepaKTHBHHUX CJICMEHTIB Ha 3aJIy4eHICTh KOPUCTYBAYiB.

IIpakT4YHa WiHHICTH PE3yJIbTATIB MOJISTa€ y CTBOPEHHI 3pYYHOrO IHCTPYMEHTY IS
IIOJICHHOTO METEOPOJIOTIYHOTO MOHITOPUHTY, SKHHM 3a0e3redye aHAMTHIHHK MiIXig 10
1HTeprpeTanii KJIIMAaTUYHUX JaHUX Ta JI03BOJISIE IIPOTHO3YBATH  KOPOTKOCTPOKOBI
TeMIepaTypHi 3MIHH.

4 BUMOI' 10 PE3YJIbTATIB BUKOHAHHSA POBOTHU

Pesynbrati mociimkeHb MOBHHHI OyTH TPEACTABICHI y BUIIISAI, IO JEMOHCTPYE
e(eKTUBHICTh BUKOPUCTAHHS 1HTEIEKTYaJIbHUX aJITOPUTMIB Ta IHTEPAKTUBHUX TEXHOJIOT1H y
METEOpOJIOTIUHIA BeO-aHAMITHII. Y pe3ynbTaTi poOOTH MOBUHEH OYyTH poO3poOIieHui
OpOTPaMHMI KOMIUIEKC JIi KOMIUIEKCHOTO aHalli3y Ta MPOTHO3YBAaHHS METEOPOJIOTIYHHX
JAHUX 3 BUKOPHCTAHHSM METOJIB MallMHHOTO HaBYaHHs, 30Kpema K-means kiactepuzarii
Ta JIIHIMHOI perpecii.
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KJIIMaTUYHHUX JaHuX, MokauBocTer 111 Ta BeO-TeXHOIOTIH.

ApXxiTekTypa I0JaTKy, METOJUKa MamuHHOro Hap4daHHs, | 01.11.2024-31.11.2024
anroputMu K-Means Ta niHiHOT perpecii.

YkpaiHOMOBHUI iHTepdeiic, 1HTerparis mereo-API, | 15.11.2024-16.12.2024
Bi3yasi3allisi, TECTYBaHHS Ta MEpeBipKa aIropuTMiB.
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PEDEPAT

[TosicHroBanbHa 3anucka: 90 crop., 9 puc., 5 Tabnuils, 4 nonarku, 30 mxepena.

OO6'exT MOCHIIKEHHS: TPOIIECH aHali3y Ta Bi3yali3allii METeOpOJIOTIUHUX
JTAHUX 3 BUKOPUCTAHHSM Cy4YaCHUX 1H(GOPMAaIIMHUX TEXHOJIOT1H Ta METO/IIB IITYYHOTO
1HTEJICKTY.

[IpenmeT moCiKEHHS: METOIM MAIIMHHOTO HaBYAaHHS Ta IHTEPAKTUBHOI BEO-
AHAJITUKU 1J11 OOpOOKH, IPOrHO3YBAaHHS Ta MPE3eHTAIlli KIIMaTUYHUX [MapaMeTpiB y
peaspHOMY Yaci.

Meta poOoTH: po3poOKa 1HTErPOBAHOTO BEO-AOAATKY Il KOMIUIEKCHOTO
MOHITOPHHTY, aHaJI3y Ta IPOTHO3YBAHHS METEOPOJIOTIYHUX JTAaHUX 3 BUKOPUCTAHHSIM
IHTEJIEKTYaJIbHUX aJITOPUTMIB Ta Cy4aCHUX BEO-TEXHOJIOTIH.

MeTtoau JOCHIDKEHHS: CTaTUCTUYHHM aHANI3 KIIIMATHYHUX JAaHUX, METOIU
MaIlIMHHOTO HaBYaHHS, 30kpema K-means kiactepusallis Ta JiHIHA perpecis, aHami3
4acOBUX PsI/IIB MOTOJHMUX TOKa3HUKIB, metonu Data Visualization, BeO-TexHOJOTT
HTMLS5/CSS3 Ta JavaScript, interpamis APl nns oTpumaHHS —aKTyaldbHUX
METEOPOJIOTTYHUX JTAHUX.

HoBu3Ha oTpuMaHMX pe3yibTaTiB MOJSATaE B TOMY, IIO PO3POOJIIEHO BeO-
JOJIATOK 3 1HTErpalli€l0 aJropuTMIB MAIIMHHOTO HaBYaHHS O€3M0CepeHhO B
KIIIEHTCHKUN  1HTEpdelc, YIOCKOHAJICHO METOAM JUHAMIYHOI —KJIacTepH3allii
TEMIIEpaTypHUX PEXKHUMIB Ta 3alpOINOHOBAHO OPUTIHAJIBHUN MIAXIJ O MHUTTEBOTO
IPOTHO3YBAaHHS HA OCHOBI JIIHIMHOI perpecii 3 yKpailHOMOBHUM iHTephericoMm.

[IpakTryHa MIHHICTH PE3YJIBTATIB MOJSTAE Y CTBOPEHH1 3pYYHOTO IHCTPYMEHTY
JUISL TIOJIEHHOTO METEOPOJIOTIYHOTO MOHITOPUHTY, SIKMUWA 3a0e3neuye aHaliTUYHUN
MIIX17 70 IHTeprHperaimii KIIMaTUYHUX JaHWUX Ta JO03BOJISIE TPOTHO3YBATH
KOPOTKOCTPOKOB1 TeMMepaTypHi 3MiHH.

O6nacTh  3aCTOCYBaHHA  OXOIUIIOE  IHAMBIAYaJIbHE  METEOPOJIOTIUHE
IUIaHYBAaHHS, CUIbCbKE TOCHOAAPCTBO, TYPUCTUYHY  JISUIBHICTH,  JIOTICTHKY,
€KOJIOTTYHUN MOHITOPUHT Ta OCBITHI MPOEKTH.

3HaueHHsT poOOTH Ta BUCHOBKH: PO3pOOJIEHO MOBHO(DYHKIIOHATBLHUN BeEO-
JOJIATOK JIJIT METCOAHANNITUKH, peai3oBaHO €(EKTUBHI aJrOpUTMHA MAITUHHOTO
HAaBYAaHHS, CTBOPEHO IHTYITUBHMM YKpaiHOMOBHUH 1HTEpdeiic Ta 3abe3redeHo
AKTyaJIbHICTH 1 IOCTOBIPHICTH JaHUX.

[IporHo3u 1100 PO3BUTKY JOCHIKEHb TMependadyaroTh BIPOBAKEHHS
CKJIQJIHIIIUX MOJENEeH MPOTHO3YBAaHHA, PO3IIMPEHHS TeorpadiuHoro MOKPHUTTA,
iHTerpamito 3 loT-mpuctposmMu Ta nomaBaHHS NPOTHO3YBAHHS EKCTPEMallbHUX
MOTOJTHUX SIBULII.

KimrouoBi  cioBa: wmereo Al, BeO-aHaliTUKa, MAalllMHHE HaBYaHHA,
KJlactepuzailis, JiHidHa perpecis, OpenWeatherMap, JavaScript, mporHozyBaHHs
MOTO/IM, IHTEpaKTHBHA BeO-po3poOka, Data Visualization.



ABSTRACT

Explanatory Note: 90 pages, 9 figures, 5 tables, 4 appendices, 30 sources.

Object of Research: processes of analysis and visualization of meteorological
data using modern information technologies and artificial intelligence methods.

Subject of Research: machine learning methods and interactive web analytics
for processing, forecasting, and presenting climatic parameters in real-time.

Objective of the Work: development of an integrated web application for
comprehensive monitoring, analysis, and forecasting of meteorological data using
intelligent algorithms and modern web technologies.

Research Methods: statistical analysis of climatic data, machine learning
methods, specifically K-means clustering and linear regression, time series analysis of
weather indicators, Data Visualization methods, HTMLS5/CSS3 and JavaScript web
technologies, API integration for obtaining current meteorological data.

Novelty of the Results lies in the fact that a web application with direct
integration of machine learning algorithms into the client interface was developed for
the first time, methods of dynamic temperature regime clustering were improved, and
an original approach to instant forecasting based on linear regression with a Ukrainian-
language interface was proposed.

Practical Value of the Results consists of creating a convenient tool for daily
meteorological monitoring, which provides an analytical approach to interpreting
climatic data and enables short-term temperature change forecasting.

Area of Application covers individual meteorological planning, agriculture,
tourism, logistics, environmental monitoring, and educational projects.

Significance of the Work and Conclusions: a fully functional web application
for meteorological analytics was developed, effective machine learning algorithms
were implemented, an intuitive Ukrainian-language interface was created, and the
relevance and reliability of data were ensured.

Forecasts for Research Development include introducing more complex
forecasting models, expanding geographical coverage, integrating with IoT devices,
and adding extreme weather event prediction.

Keywords: meteo Al, web analytics, machine learning, clustering, linear
regression, OpenWeatherMap, JavaScript, weather forecasting, interactive web
development, Data Visualization.



