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Pedepar:

1. MeTom gucepTauiiHOi poOOTH € po3po0OKa Ta y3araJbHEHHS] METOJIiB MAaTEMATUYHOTO i KOMITIOTEPHOTO
MOJIEJIIOBAaHHS TEMIIEPATYPHUX I10JIiB B COHSIYHUX (POTOEJIEKTPUYHUX MTAHEJISIX, BU3HAYEHHS CIIiBBiTHOIIEHDb MK
TeMIIepaTypHUMU Ta €eHepreTUYHUMU [TapaMeTpaMu TakKUX CUCTEM 3a 117151 3a6e3Te4eHHs] MAaKCUMaJIbHUX 3Hau€eHb iX
e(eKTUBHOCTI, BIIUB Ha 1ii CMiBBiHOIEHHS reorpaiyHux Ta KIiMaTUYHUX JAHUX, & TAKOXK JU3aliHY COHSTYHUX
naHesier. HaykoBa HOBM3HA OTPMMAaHMX PE3YyJIbTATIB 1. Brieple 3anrponlOHOBaHMUN METO]], BUSHAUYEHHS
cepenHbOIHTerpabHOI TeMIIepaTypy COHSYHOI IIaHeJIi B peaslbHUX yMOBax ii PyHKUiOHyBaHHS, IKUI 6a3yeThCs Ha
PO3B’s13aHHI CTallioHapHOi HeJliHifHOoiI 2D maTeMaTUyHOi MoZesli eHepronepeHocy. 3HaliieHe 3Ha4eHHs J103BOJIsIE
IIPOBECTH OLIiIHKY CEPeIHbOI €(PEKTUBHOCTI COHSIYHOI IIaHeJIi Ta MOPIBHATH ii 31 3HAYEHHSIM, 1J0 OTOJIOLIEHO
BUPOOHUKOM. 2. Briepiie Ha OCHOBI HecTalioHapHOi HesiHiHOi 1D MaTeMaTU4HOI MOZEJi PO3PO6IEHO YUCIOBUI

aJITOPUTM Ta BJIACHUM iIHTEPaKTUBHUI IIPOrPaMHUI IPOLYKT IJ1s1 BUBHAYEHHSI PO3IIOJiTy TEMIIEPATyp B MIapax



COHSIYHOI naHesi. B po3po6yeHoMY 32 JOIIOMOT0I0 XMapHUX TEXHOJIOTI KOMITIOTEPHOMY aJITOPUTMi
nepenbayvaeThCs repenayda Ta 06pobka KIiMaTUYHUX JAaHUX B peaslbHOMY 4aci 3 MicTa Jiokalii COHI4YHO] nnaHed. 3.
Brniepiue 3anponoHoBaHo Qi3UyHy Ta BiJlIOBiAHY MaTEMaTUYHY MOJieJIb KOMOIHOBaHOI COHSIYHOI NTaHei 3 apoM
TEIJIOHOCIS 3 PPOHTAIBHOI CTOPOHU. Ha OCHOBI IPOBENEHOTr0 KOMITIOTEPHOTO MOZEJIIOBAHHS BCTAHOBJIEHO, IO
HasIBHICTb TEIJIOHOCIS 3 PPOHTANIBHOI CTOPOHU COHSIYHOI ITaHeJIi IPU3BOAUTD 10 TEPMIUHOI cTabinisalii COHIYHMX
€JIeMEHTIB, He OXO0JIOIPKyIouH ix. JloBeieHo, 1110 KOMOGiHOBaHI TepMO(OTOEIEKTPUYHI CUCTEMU BiITIOBITHOTO
IV3aliHy MOXYTb OYTH IPKEPEJIOM HE TiJIbKU €JIEKTPUYHOI, a i 0AaTKOBOI HU3bKOIIOTEHUIMHOI TENJIOBOI €HePrii.
[TpakTryHe 3HaUYEHHS OTPMMaHMX pe3ybTaTiB 1. Ha 0cHOBI po3pobiieHoro uncioBoro anroputmy Monrte-Kapio
OyB CTBOpPEHUI! BJIaCHU NporpaMmHuil C++KoJI, KM Mae y3araJabHEHUIl XapakTep i Moke 3aCTOCOBYBATUCS, B Pasi
HE3HAYHOI KOPEeKIlii, 1711 pO3paxyHKy KOHIEHTpaTopiB Oy ib-s1K0i reomeTpii. KpiM TOro, cTBOpenuii nporpaMHui
KOJ, Ma€ THYYKY Ta [IPO30PY CTPYKTYPY, IO AO3BOJISIE Or0 TPAaHC(POPMYBATH B 3aJIEXKHOCTI BiJl TUILY OOpaHUX
IIPUIYLIEHb Ta METOJiB BpaXyBaHHSI HETOYHOCTI 6€3 CYTTEBUX 3MiH. 2. Pe3yibTaTi IPOBELEHOr0 AOCIiIKEHHS
MOXXyTb OYTU BUKOPUCTAHI Mif Yac NpOeKTyBaHHS Ta QYHKIIOHYBaHHS Cy4aCHUX COHSIYHMX €HEepreTUYHUX
YCTaHOBOK Pi3HOrO TEMIIEPATYPHOrO PiBHS Ta MPU3HAYEHHS], B CKJIAJi SKUX 3HaXOUThCS KOHLIEHTPATOP COHSIYHOIO
BUIIPOMIHIOBaHHS BifIoBinHOI reomeTpii. 3. TeopeTnyHi Ta MpaKTUYHi MOJIOKEHHS POOOTH CTaIU CKJIAIOBOIO
YaCTUHOI HAaBYAIBHUX OUCHUILIIH “Moperti i MeTonu MpukjagHoi MmaTemaTuku’, “Mertoau inentudikarii
IapaMeTpiB MaTeMaTUYHUX Mogesiel”, sIKi BUKJIAJaoThCs OJ1s1 30,00yBaviB BUIIOi ocBiTy piBHS PhD cnenjanpHOCTI
113 IlpuknagHa MaTeMaTrky B JIHIIPOBCHKOMY HalliOHAJILHOMY yHiBepcuTeTi imeni Oznecs I'onvapa. 4. [IposepeHi
OOCJIiIKeHHS Ta iX pe3yJIbTaTy CKJIaAAl0Th BiATIOBITHMI PO37in iHiNiaTnBHOI HAYKOBO-AOCIITHOI po60TH
“IleTepMiHOBaHi Ta CTOXaCTUYHi aJIrOPUTMU KOMITIOTEPHOTO MOJEJII0OBaHHSI 00’€KTIiB Ta MPOo1LieciB pi3HOi mpupongu”
(2022-2024, naykosuii kepiBHuK npo@d. Kuuw JI.I., nep>kaBHui peectpauniitnuii Homep 0122U001467), sixa

IIPOBOAUTLCS Ha Kadepi KOMIT'IOTEPHUX TEXHOJIOTIH (paKybTeTy npukiagHoi maTemaTuku JHY.

2. The purpose of the study is development and generalization of models of mathematics and computer modeling
of temperature fields in solar photovoltaic panels, determination of correlations between temperature and energy
parameters of such systems in order to ensuring of maximum values their efficiency, influence on these
correlations of geography and climate data, and also solar panel design. The scientific novelty of the obtained
results 1. The method for determining of average integral temperature of solar panel in actual conditions its
operation was presented for the first time. This method is based on the stationary non-linear 2D mathematical
model of energy transfer in solar panel. Obtained value allows to evaluate the average efficiency of solar panel and
to compare it with values, which manufacturer declares. 2. The numerical algorithm and customer interactive
software for determining of temperature distribution in layers of solar panels was developed for the first time. This
algorithm is based on non-stationary non-linear 1D mathematical model. Climate data are transferred and
processed in the developed cloud algorithm in real time. 3. The physical and corresponding mathematical model
for combine solar panel with heat transfer fluid layer on the front side was proposed for the first time. The
conducted computer modeling shown that the presence of a heat transfer fluid on the front side of the solar panel
leads to thermal stabilization of the solar cells without cooling them. It was proved that combine PV /T systems of
the obtained design can generate both electrical and thermal low-potential energy. The practical significance of
the obtained results 1. The customer C++ software was created based on developed numerical algorithm. The
software is generalized and can use in case of minor correction for analysis of average integral temperature and
average efficiency of the solar panel with different design and with different type of solar cells. 2. The results of
presented study can be used during design and operation of modern solar photovoltaic plants. The data
accumulated during the research can form the basis for further training of artificial neural networks. These neural
networks will be used for prediction of efficiency to the obtained solar panels type and to make a decision about
the expediency of their use in this area. 3. The theoretical and practical provisions have become an integral part of
educational subjects “Models and methods of applied mathematics”, “Methods of identification of parameters of
mathematical models”, which are taught to students of higher education at the PhD level, specialty 113 Applied
Mathematics in Oles Honchar Dnipro National University. 4. Conducted researches and their results make up the
corresponding section of initial scientific work “Determinate and stochastic algorithms for computer modeling of



objects and processes of different nature” (2022 - 2024, research supervisor Prof. Knysh L.I.) (state registration
number: 0122U001467), which is carried out on Department of Computer Technologies, Faculty of Applied
Mathematics, DNU.
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