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Pedepar/anoTanis:

1. O6’exTOM [IOCTII>KEHHS! € IIPOoLieCu pO3pOOKHU, peanizalii Ta QyHKIiOHYBaHHS iHTeIeKTyaJlbHUX IPOTPaMHUX
CHACTEM NPOTHO3YBaHHS 3 iHTErPOBaHUMU MOOIIBHUMU 3aCTOCYHKaMu. [IpeiMeT NOCiI>)KeHHsI — apXiTeKTypHi
MOJeJli, MeTOOY iHTerpauii aIropuTMiB MAlIMHHOTO HABYAHHS Ta 3aCO0M peaidallii iHTeJIeKTyalbHUX iHTEPQENCIB y
MOOGINIbHUAX TPOTHO3HUX 3aCTOCYHKAxX. MeTOI0 JOCIiI)KEHHS € CTBOPEHHS apXiTeKTypHUX MOJieJiel Ta PO3pOoOKa
METO[IiB 100yOBY iHTEepdeliciB MOOIIbHUX 3aCTOCYHKIB IJ1s1 iHTE€JIEKTYaJIbHUX CUCTEM METEOIIPOTrHO3yBaHH!,
3IaTHUX 3a0€3M€YNTH BUCOKY TOYHICTb, €(PEKTUBHICTb Ta AANTUBHICTb BilOOPa’)KEHHS PE3YJIbTATIB B yMOBAX
KPOCIIaT(POPMEHHOCTI. JI7151 IOCSATHEHHSI MET BUKOPUCTAHO METOIY aHAJIi3y Ta CUHTE3Y, IOPIBHSIHHS i

xiacudikauii, popmanizanii Ta abcTparyBaHHs, MaTEMaTUYHOI CTAaTUCTUKY (PErpeciiiHui aHali3), MalIMHHOIO



HaBYaHHS (TPaflieHTHUI OYCTHUHT), ONITUMI3aLii Ta iMiTaLlilHOTO MOZEIOBAHHS, & TAKOXK €KCIIEPUMEHTY Ta
IIOPiBHSJIBHOTO aHasizy. [IporpamHy peasisallilo BAKOHAHO 3 BUKOPUCTaHHSM KPOCIJIaTGOPMOBOTo GpeiiMBOPKY
Flutter (moBa Dart), TensorFlow Lite s iHpepeHcy Monenei Ha MoGibHOMY ITpucTpoi, Python ta Sklearn nns
no6y0Bu Nporuo3nux mogeneit, REST API gis o6miny naHnmu, SQLite 1151 1okanbHOro 36epiranHs, SVG ta
Material Design a4 Bidyasisauii. ¥ po6oTi Biepiie po3po6eHO METO]], PO3POOKHU iHTEIEKTyaIbHUX IPOTPaMHUX
CHCTEM IPOTHO3YBaHHS 3 iHTEIPOBaHUM MOOIIbHUM 3aCTOCYHKOM, SIKU 6a3y€eThCs Ha Y3ro[KEeHHI apXiTeKTYpHUX
MoJeseil 06pobKY MPOTHO3HUX JAHUX Ta aiAlITUBHIN peasnisalii MobinbHOrO iHTEpdeEiicy. Briepiie 3ariponoHOBaHO
METO/, aJallTUBHOTO PO3MO/ily 06YMCII0BAIbHOTO HAaBAaHTAKEHHS MK MOOGIJIbHMM KJIIEHTOM Ta CEPBEPHOIO
iHpacTpyKTypoOIO, SIKUi1 TUHAMIYHO 0OMpa€e CTpaTeril0o BUKOHAHHS IIPOTHO3HUX MOJesIel 3aJIe’KHO BiJ, KOHTEKCTY
IIPUCTPOIO, 3a0e3euyloun 6ajaHC MK TOYHICTIO pe3yJIbTaTy Ta eHeproe@eKTUBHICTI0. BlOCKOHaleHo MeTog,
Bizyaslizalii AMHaAMiYHUX IPOTHO3HUX JAHUX Y MOOIIbHOMY iHTEp(ENCi HIISIXOM O€IHAHHS IHTEePAKTUBHUX
rpa¢ivHUX IPEACTaBIIEHb i3 aITOPUTMAaMU ANITUBHOI ONTUMi3allii peHJIepUHTY, 110 3abe3nedye CcTabiNbHy 4aCTOTy
oHoBJIeHHs iHTepdeiicy (mo 60 FPS) Ha npucTposix 3 00MeXXeHUMHU 004U CII0BAJIbBHUMU pecypcamu. [IpakTuyny
3HAUYyLIiCTh POOOTU MigTBEPIPKEHO BIIPOBAIPKEHHSIM Pe3YJ/bTaTiB Y BUIJISAJi IPOrPaMHOr0O IIPOAYKTY «MeTeoMo6»
(cBimouTBO PO peecTpallito aBTOPChKOro npasa N2137634) Ta akTOM PO BIPOBAKEHHS Bif, YKPaiHChKOTO
['iIpoMeTEeOPONIOTiYHOrO0 iHCTUTYTY. 3aIIPOTIOHOBAHI MiAX0AM MOXKYTb 3aCTOCOBYBAaTHCSI B METEOPOJIOTIYHOMY
IIPOTrHO3yBaHHi, 06pOOLIi Ta Bidyasisallii METEOPOJIOTIYHUX JJAHUX, @ TAKOXK Y IPOTHO3YBaHHI €HEPreTUYHUX PUHKIB 3

yPpaxyBaHHSM NIOTOJHUX (PAKTOPIB.

2. The object of this study is the processes of development, implementation and operation of intelligent forecasting
software systems with integrated mobile applications. The subject of the study is architectural models, methods
for integrating machine learning algorithms, and means of implementing intelligent interfaces in mobile
forecasting applications. The aim of the research is to create architectural models and develop methods for
designing mobile application interfaces for intelligent weather forecasting systems, capable of ensuring high
accuracy, efficiency and adaptability in the display of results across different platforms. To achieve this objective,
the following methods were employed: analysis and synthesis, comparison and classification, formalisation and
abstraction, mathematical statistics (regression analysis), machine learning (gradient boosting), optimisation and
simulation modelling, as well as experimentation and comparative analysis. The software implementation was
carried out using the cross-platform Flutter framework (Dart language), TensorFlow Lite for model inference on
mobile devices, Python and Sklearn for building predictive models, REST API for data exchange, SQLite for local
storage, and SVG and Material Design for visualisation. This paper presents, for the first time, a method for
developing intelligent forecasting software systems with an integrated mobile application, based on the
harmonisation of architectural models for processing forecast data and the adaptive implementation of the mobile
interface. A method for the adaptive distribution of computational load between the mobile client and the server
infrastructure is proposed for the first time; this method dynamically selects a strategy for executing forecasting
models depending on the device context, ensuring a balance between result accuracy and energy efficiency. The
method for visualising dynamic forecast data in a mobile interface has been improved by combining interactive
graphical representations with adaptive rendering optimisation algorithms, ensuring a stable interface refresh rate
(up to 60 FPS) on devices with limited computational resources. The practical significance of this work has been
confirmed by the implementation of its results in the form of the ‘MeteoMob’ software product (copyright
registration certificate No. 137634) and an implementation certificate issued by the Ukrainian Hydrometeorological
Institute. The proposed approaches can be applied in meteorological forecasting, the processing and visualisation
of meteorological data, as well as in forecasting energy markets, taking weather factors into account.
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