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Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € — MIPOLEC KiJIbKICHOTO OL[iHIOBaHHS SIKOCTi IIapaMeTpiB CTPYKTYPU CIPUIIMar04oi
[IOBEPXHi HaMiBIPOBiJHUKOBOrO apy (GOTOEJIEKTPUIHOIO IEPETBOPIOBAaYa COHIYHOI 6arapei. [IpegmeTrom
IOCJIIKEHHS € METOJ], KiIbKICHOTO OLIiHIOBaHHS SIKOCTi IapaMeTPiB CTPYKTYPU CIIPUIIMAIOYOi IOBEPXHI
(oToenekTpudHOro repeTBopIoBada COHIYHOI 6aTapei. MeTow MOCimKeHHS € KibKiCHE OLiHIOBaHHS SIKOCTi
BJIACTMBOCTE CTPYKTYPHU CIIPUAIMAIOU0i I0BEPXHi HAMiBIPOBIIHUKOBOTO Mapy (POTOEIEKTPUYHOTO NIEPETBOPIOBAYA
D715 I IBULIEHHS TOYHOCTI, CTabiJIbHOCTI Ta JIiHINHOCTI BOJIbT-aMIIePHOI (BOJIbT-BAaTHOI) XapaKTEPUCTUK COHSIYHOTO
€JIEMEHTa, IIJIIXOM PO3POOKY METONY KiJIbKICHOTO OL[iHIOBAaHHS MTapaMeTpiB PeasibHoi 1oL CIIpUiiMarnyoi
IIOBEPXHI pesibedy HalliBIIPOBIAHUKOBOIO APy COHSIYHOTO €JIEMEHTY i3 3aCTOCYBaHHSIM O0YMCIIIOBAIbHOTIO arapary

¢pakranbHOi reomeTpii. HaykoBa HOBU3HA Oflep>KaHUX pe3yJbTaTiB. Briepine po3pobieHa reoMeTpuyHa MOJIeb



CIIPMIMAIOY0]i TOBEPXHI HAMIBIPOBIIHUKOBOTO MWapPy GOTOEIEKTPUIHOTO EPETBOPIOBAYA, B SIKil PO3IJISIHYTI
¢disuyHi mpouecy, KOTpi BifOyBalOThCs, [IPY 3MiHi BJTACTUBOCTEN 30BHIIIHBOI Ta BHYTPILIHBOI CTPYKTYpHU
cripuiiMarouoi ppakTaabHOi IOBEPXHI HANiBIPOBIZHMKOBOTO apy POTOEJIEKTPUYHOIO IEPETBOPIOBAYA 3a
HagBHOCTI JIOKaJIbHUX HEOLHOPIAHOCTEN, MIKPOIIOP i MaKpOTPILLMH, 110 JO3BOJIS€ BPaXyBaTu TOYHICTh
BUMIipPIOBaHHS €J1eKTPOQi3NYHUX NTapaMeTpPiB: CTPYMYy KOPOTKOTO 3aMUKaHHS, HAIPYTY X0JIOCTOTO X0y, BEJIMYMHU
BUXiJJHOI ITOTY>KHOCTI Ta KoedillieHTy KOPUCHOI Aii, IJISIXOM ypaxyBaHHS 3MiHM BeJIMYUHU IO CIIPUMMaYoi
[IOBEPXHIi HAa OCHOBI BUKOPUCTAaHHS anapary ¢pakranbHoi reomeTpii Habysiu nopansuoro po3BUTKY BIOCKOHAJIEH]
aHaJITUYHI BUpa3y JJ1s KiJIbKiCHOI OL[iHKM SIKOCTi TapaMeTpiB Mozesti GOTOeNeKTPUYHOTO IEPETBOPIOBAYA, SKi Ha
BiIMiHY BiJl BilOMUX JJO3BOJISIIOTh BPaXxyBaTy CTEIIEHEBY 3aJIEXHICTh PeasbHOI NIJIOMi CIIPUIMA0Y0i MOBEPXHI, Bif,
3MiHM BeJIMYMHU PpaKTaabHOI pO3MIpHOCTI B 06'€MHIll CTPYKTYpI 110 BCill TOBLIMHI HaIliBIIPOBIAHUKOBOTO APy
(pOTOENEKTPUYHOTO [IEPETBOPIOBaYa YJOCKOHAIEHO METO/], KiJIbKiCHOTO OLiHIOBAHHS SIKOCTi TapaMeTpiB
($OTOENEeKTPUYHOTO ITEPETBOPIOBAYA, SKUI Ha BiIMiHY Bifl BilOMMX, 03BOJIMB BPaxXyBaTH IiIBULIEHHS TOYHOCTI,
CTabisIbHOCTI Ta JIiHINHOCTI BOJIbT-aMII€PHOI (BOJIbT-BAaTHOI) XapaKTEPUCTUK Ha OCHOBI BUMIPIOBaHHS BEJIMYMHU
(dpakTanbHOI pO3MIPHOCTI, SKa XapaKTepPU3ye 3MiHy BJIaCTUBOCTEN CTPYKTYPHY PEAJIbHO] IO CIpUiiMalodoi
MOBEPXHi HAMiBIPOBITHUKOBOTO APy (POTOETIEKTPUYHOTO [IEPETBOPIOBAYA, a TAKOX MPU3BOIUTD 4O 3MiHU BUXiIHOI
IIOTY>KHOCTI Ta KoeilieHTy KopucHOi Aii. ¥ BCTyIli HaBeZieHO 3arajlbHy XapaKTepUCTUKY AUCEPTaLiiHOTO
IOCIIiIPKEHHS, NOTO aKTyaJIbHICTh, BiITIOBIIHICTh HAYKOBUM TE€MaM, BU3BHAYE€HO HAYKOBY HOBU3HY Ta IIPaKTUYHE
3HAUEHHS PEe3yJIbTAaTiB AUCEPTALlii, 2 TAKOX MPEIMET Ta 00'€KT NOCiIKEHHS, C(POPMYJIbOBAaHO METY Ta 3aadi
HAYKOBOT'O IOCJIIKEHHS, TOKa3aHO 3B'30K pOOOTH 3 HAYKOBUMMU [IPOrpamMaMy, IJIaHaMHU, TEMaMU, HaBeJIeHO JaHi
IIpo arpoballilo pe3ysbTaTiB Ta ny6Jiikauii. [Tepmuil po3nin po60TH NIPUCBIYEHUIT aHali3y MoJesieil Ta MeTO/iB
KiJIbKiCHOTO OLIiHIOBaHHSI SIKOCTi [IapaMeTPiB COHSIYHUX 6aTapeil. [TokazaHo, 1110 BIJIMB 30BHIIIHIX i BHYTPIIIHIX
(PaKTOPiB BUKJIMKAIOTh YHIKOIDKYIOUi Ae(EKTH Ha CIPUIMAIOYiil IOBEPXHI HAMiBIPOBiIZHUKOBOTO APy
($oTOEeNIEKTPUYHOTO IIepeTBOpIoBaya. [Ipyruil po3fisn MprucBsYeHUi MOIeTIOBaHHIO IIPOLIECiB, SKi BiOyBalOThCS ¥
CIIpYIMaloyiil IOBEpXHi HaMiBIIPOBIAHMKOBOTO Mapy (POTOENIEKTPUYHOrO NlepeTBopioBada. Po3pobiiena ta
3aIPONIOHOBAHA T€OMETPUYHA MOZEJb CIPUIMMAIOUOi NIOBEPXHIi (POTOEIEKTPUYHOTO IEPETBOPIOBAYA [1J18 KiJIbKiCHOI
OLiHKU SKOCTi TapaMeTPiB COHSYHOIO €JIEMEHTA, Ha OCHOBI 3aCTOCYBaHH4 anaparta ¢ppakTaabHOi reoMeTpii. Y
TPeTbOMY PO3iJi 6yJu NpoBeeHi ekcriepruMeHTabHI JOCiIKeHHs CIPUIIMaloydoi NoBepxHi PoToeeKTPUYHOT0
[IepeTBOPIOBAYa 3a JOIIOMOT0I0 PPaKTaIbHOIO METOY KBasliMeTpii, sIKi i TBepUIN 3aJI€5KHICTh peasbHOI IO
CIIpUIIMaloyoi NOBEPXHI (POTOEIEKTPUYHOTO [IEPETBOPIOBAYA BiJ, OTPUMAHUX PO3PaXyHKiB BeJIMUNHU PPaKTAJIbHOI
PO3MipHOCTI. YeTBepPTHUiA PO3/iJl IPUCBSYEHUN IPAKTUYHOMY BIIPOBAIPKEHHS KBAJIMETPUYHOTO METOLY KiJIbKICHOTO
OlIiHIOBaHHS IIapaMeTpPiB COHSYHUX OaTapell IpU eKCIIyaTallii COHIYHOI e1eKTPOoCTaH1lii. 3alpOIIOHOBAaHO CUCTEMY
0e3repepBHOrO0 MOHITOPUHTY, B PEXXUMIi peasIbHOTO 4acy, napameTpiB CoHsuHOi 6aTtapei gyt APMo ACY CEC gis
BUSIBJIEHHS 1€ EKTIB B CTPYKTYPi CIIpUIIMal040i IOBEPXHi HaMiBIPOBIZHUKOBOrO Mapy GOTOENIEKTPUIHOTO

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.
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