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1. O6'eKTOM HOCHIITKEHHS € — MIPOLEC KibKICHOTO OL[iHIOBAaHHS SIKOCTi IIapaMeTpiB CTPYKTYPH CIIPUIMAa0Yoi
[IOBEPXHI HaNiBIPOBiJHMUKOBOrO 1apy pOTOEJEKTPUYHOIO IIepeTBOPIOBaYa COHIYHOI 6arapei. [IpegmeTom
IOCIIIKEHHS € METOJ, KiJIbKiCHOTO OLiHIOBaHHS SKOCTi [IapaMeTPiB CTPYKTYPU CIIPUMMAI040i TOBEPXHi
($hoTOeNeKTPUYHOTO NTEPETBOPIOBAYa COHSYHOI b6aTapei. MeToo OCiIKeHHS € KijIbKiCHE OL[iHIOBaHHS SIKOCTi
BJIACTMBOCTE CTPYKTYPU CIIpUIIMAIOU0i I0BEPXHi HaIiBIIPOBIIHUKOBOIO Mapy GOTOEIEKTPUYHOTO [1IepeTBOpIoBaya
IJ1s MigBULIEHHS] TOYHOCTI, CTabiJIbHOCTI Ta JIiHIFTHOCTi BOJIbT-aMIIepHOi (BOJIbT-BAaTHOI) XapaKTEPUCTUK COHSIYHOTO
€JIEMEHTA, IIJISIXOM PO3POOKM METOLY KiJIbKICHOT'O OL[iHIOBaHHS NTapaMeTPiB PeasibHOi IO CIIPUMMAaI0yd0i
NOBePXHi pesbedy HaIliBIIPOBIAHUKOBOTO APy COHIYHOTO €JIEMEHTY i3 3aCTOCYBAaHHSIM OOYMCIIIOBATIbHOTO arapary
dpakxranbHOi reomeTpii. HaykoBa HOBM3HA OflepKaHUX pe3ysbTariB. Briepiuie po3pobseHa reomeTpruyHa MOJieJlb
CIIpMIMAl0O40i NOBEPXHIi HAMiBIPOBIIHUKOBOTO MWAPy (OTOEIEKTPUIHOTO IEPETBOPIOBAYA, B SIKill PO3IJISIHYTI
¢isnuHi mpouecu, KOTpi BiiOyBaOThCS, IPY 3MiHi BIACTUBOCTE 30BHIIIHBOI Ta BHYTPIIIHbOI CTPYKTYpHU

cripuiiMaroyoi ¢ppakTaabHOi IOBEPXHI HAMIBIPOBITHUKOBOTO LIapy POTOEJEKTPUYHOIO IIepEeTBOPIOBaYa 3a



HagBHOCTI JIOKaJIbHUX HEOLHOPIAHOCTEN, MIKPOIIOP i MaKpOTPIlMH, 110 JO3BOJISE€ BPaXyBaTu TOYHICTh
BHMipIOBaHHS eJIeKTPOQi3YHUX [TapaMeTpiB: CTPYMy KOPOTKOT'O 3aMUKaHHSI, HAIIPYT'W XOJIOCTOTO X0y, BeINYNHU
BUXiJJHOI ITOTY>KHOCTI Ta KoedillieHTy KOPUCHO] Aii, IJISIXOM ypaxyBaHHS 3MiHM BEJIMYMHU IO CIIPUIMA0Y0i
[IOBEPXHi Ha OCHOBI BUKOPUCTAHHS anapary ¢ppakrajbHoi reomeTpii Habysin nopansmoro po3BUTKY BIOCKOHAJIEHI
aHAJITUYHI BUPa3y 1151 KiJIbKICHOI OLIiHKM SIKOCTi IapaMeTpiB Mojeli (POTOeeKTPUYHOTO IIEPETBOPIOBAYA, SKi Ha
BiIMiHY BiJl BilOMUX [JO3BOJISIIOTh BPaxyBaTy CTEIIEHEBY 3aJI€XKHICTh PEasbHOI IIJIOMi CITPUIMAl0Y0i MOBEPXHI, Bif,
3MiHM BEJIMYMHU QpaKTaabHOI pO3MIPHOCTI B 06'€MHIll CTPYKTYPI 110 BCill TOBLIMHI HaIliBIIPOBIAHUKOBOTO APy
(pOTOENEKTPUYHOrO [IEPETBOPIOBAYa YJOCKOHAIEHO METO/], KiJIbKiCHOTO OLiHIOBAHHS SIKOCTi TapaMeTpiB
($OTOENIEKTPUYHOTO ITIePEeTBOPIOBAYa, IKUHI Ha BiIMiHY Bifl BilOMUX, 0O3BOJIMB BPaxXyBaTH IiIBULIEHHS TOYHOCTI,
CTabiJIbHOCTI Ta JIiHIMHOCTI BOJIbT-aMII€PHOI (BOJIbT-BAaTHOI) XapaKTePUCTUK Ha OCHOBI BUMIpIOBaHHS BEJIMYMHU
(paKTanbHOI pO3MIPHOCTI, SKa XapaKTEPU3ye 3MiHy BJIAaCTUBOCTEN CTPYKTYPHU PEAJIbHOI MJIOLi CIPUIIMAI0Y0i
[IOBEPXHi HAiBIPOBiTHUKOBOrO mapy GOTOEJIEKTPUIHOIO IIEPETBOPIOBAYA, A TAKOXK IIPU3BOAUTD 0 3MiHU BUXiAHOI
IIOTY>KHOCTI Ta KoeilieHTy KopucHOi Aii. ¥ BCTyIi HaBeZieHO 3arajlbHy XapakTepUCTUKY AUCEPTaliliHOTO
IOCJiIKEeHHS], IOT0 aKTyaJslbHICTb, BilIIOBiAHICTb HAYKOBUM T€MaM, BU3HAUEHO HAyKOBY HOBU3HY Ta IPAKTUYHE
3HAUYEHHS Pe3yJIbTATIiB JucepTallii, a TAKOX MpeIMeT Ta 00'€KT JOCTiIKeHHSs, c(POPMYIbOBAHO METY Ta 3a/ayi
HAyKOBOT'O NOCJIIPKEHHS, [I0Ka3aHO 3B'sI30K pOOOTU 3 HAYKOBMMH IIpOrpaMaMy, IJIaHaMU, TEMaMU, HaBeJleHO JaHi
IIpo arpoballilo pe3ysibTaTiB Ta nyoJlikauii. [Tepmuil po3nin po60TH NIPUCBIYEHUI aHali3y MOJesieil Ta MeTO/iB
KiJIbKiCHOTO OLIiHIOBAHHSI SIKOCTi [IapaMEeTPiB COHSIYHUX 6aTapeil. [TokazaHo, 10 BIJIMB 30BHIIIHIX i BHYTPIIIHIX
(paKTOPiB BUKJIMKAIOTb YIIKOAXKYIOUi Ie(eKTH Ha CIIPUIIMAIOUill I0BEPXHi HAMiBIPOBIAHUKOBOTO APy
(OTOENIEKTPUYHOTO IIepeTBOpIoBaya. [Jpyruil po3fisn nprucBsiueHui MOIeII0BaHHIO IIPOLIECiB, sIKi BiOyBalOThCS ¥
CIIpYIMaloyiil IOBEPXHi HaMiBIIPOBIAHMKOBOTO APy (POTOEIEKTPUYHOr0 NIEpeTBOPIOBada. Po3pobiiena ta
3aIPONIOHOBAaHA T€OMETPUYHA MOZEJb CIIPUMMAIOYOi NIOBEPXHI (POTOEIEKTPUYHOIO IEPETBOPIOBAYA [1J18 KiJIbKiCHOI
OIIiHKM SIKOCTI [1apaMeTpiB COHSYHOTO eJIeMeHTa, Ha OCHOBI 3aCTOCYBaHHS anapara (paxTanbHOi reomeTpil. ¥
TPETbOMY PO37iJi 6yJu NpoBeeH] eKCcliepUMeHTabHI JOCII)KEHHS CIPUIIMalodoi IoBepxHi POTOEIeKTPUYHOTO
[IepeTBOPIOBAYa 3a JOIIOMOT0I0 (PPaKTaIbHOIO METOY KBasliMeTpii, SIKi MiITBepNIIN 3aJI€5KHICTb peasbHOI IO
crpuiimarouoi noBepxHi GOTOENIEKTPUYHOTO [I€PETBOPIOBAYA Bifl OTPMMAHUX PO3PAXyHKIB BEJIMUYMHU (PpPaKTalIbHOI
PO3MipHOCTI. YeTBepTHUiA PO3iJl MPUCBSYEHUN IPAKTUYHOMY BIIPOBAPKEHHS KBAJIMETPUYHOTO METOLY KiJIbKiCHOTO
OLIiHIOBaHHSI IapaMeTpPiB COHSIYHUX OaTapell IpU eKCITyaTallii COHIYHOI eJIeKTPOCTaH1ii. 3alIpOIIOHOBAHO CUCTEMY
6e31epepBHOTO MOHITOPUHTY, B PEXXUMI PeasbHOTO Yacy, NapaMeTpiB cOHsA4YHOi 6aTapei g APMo ACY CEC pyis
BUSBJIEHHS Ae(dEeKTiB B CTPYKTYpi CIIPUIMaloy0i IOBEPXHi HAMiBIPOBITHUKOBOIO Mapy POTOETEKTPUIHOIO

IIepeTBOPIOBaYa.

2. The object of the study is the process of quantitatively assessing the quality of the parameters of the structure of
the receptive surface of the semiconductor layer of the photovoltaic converter of a solar cell. The subject of the
study is a method of quantitatively assessing the quality of the parameters of the structure of the receptive surface
of the photovoltaic converter of a solar cell. The purpose of the study is to quantitatively assess the quality of the
properties of the structure of the receptive surface of the semiconductor layer of the photovoltaic converter to
improve the accuracy, stability and linearity of the volt-ampere (volt-watt) characteristics of the solar cell, by
developing a method of quantitatively assessing the parameters of the real area of the receptive surface of the
relief of the semiconductor layer of the solar cell using a fractal geometry computer. Scientific novelty of the
results obtained. For the first time a geometric model of the receiving surface of the semiconductor layer of the
photovoltaic converter was developed, which considered the physical processes that occur when the properties of
the external and internal structure of the receiving fractal surface of the semiconductor layer of the photovoltaic
converter change in the presence of local inhomogeneities, micropores and macrocracks, which allows us to take
into account the accuracy of measuring electrophysical parameters: short-circuit current, open-circuit voltage,
output power and efficiency, by taking into account the change in the area of the receiving surface based on the
use of the fractal geometry apparatus; Further developed improved analytical expressions for quantitative
assessment of the quality of the parameters of the photovoltaic converter model, which, unlike the known ones,
allow us to take into account the power dependence of the real area of the receiving surface on the change in the



fractal dimension in the volumetric structure throughout the thickness of the semiconductor layer of the
photovoltaic converter; Improved a method for quantitatively assessing the quality of the parameters of a
photovoltaic converter, which, unlike the known ones, allowed us to take into account the increase in accuracy,
stability and linearity of the volt-ampere (volt-watt) characteristics based on measuring the value of the fractal
dimension, which characterizes the change in the properties of the structure of the real area of the receiving
surface of the semiconductor layer of the photovoltaic converter, and also leads to a change in the output power
and efficiency. The introduction provides a general description of the dissertation research, its relevance,
compliance with scientific topics, determines the scientific novelty and practical significance of the results of the
dissertation, as well as the subject and object of the research, formulates the goal and objectives of the scientific
research, shows the connection of the work with scientific programs, plans, topics, provides data on the testing of
results and publications. The first section of the work is devoted to the analysis of models and methods for
quantitative assessment of the quality of solar cell parameters. It is shown that the influence of external and
internal factors causes damaging defects on the receiving surface of the semiconductor layer of the photovoltaic
converter. The second section is devoted to the modeling of processes occurring in the receiving surface of the
semiconductor layer of the photovoltaic converter. A geometric model of the receiving surface of the photovoltaic
converter for quantitative assessment of the quality of solar cell parameters is developed and proposed, based on
the use of the fractal geometry apparatus. In the third section, experimental studies of the receiving surface of the
photovoltaic converter using the fractal method of qualimetry were carried out, which confirmed the dependence
of the real area of the receiving surface of the photovoltaic converter on the obtained calculations of the value of
the fractal dimension. The fourth section is devoted to the practical implementation of the qualimetric method of
quantitative assessment of solar battery parameters during the operation of a solar power plant. A system of
continuous monitoring, in real time, of solar battery parameters for the ARMo ACS of the solar power plant is
proposed to detect defects in the structure of the receiving surface of the semiconductor layer of the photovoltaic

converter.
Jep>kaBHUHM peecTpauiiiHuii Homep [iP:
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