Ilim ham jamiyet. ¥e4.2023

TPAHWTHBIM YCIOBHSAM (6) MPAMOYTONBHHK HAXOAUTCS MOJL u=05 1=08 | =1 =1 N =N,=10.
JIECTBUEM KHHEMATHYEeCKUX YCJIOBUHA B BHIE CHHYCO00-
pa3HbIX nepeMenieHud. [Ipyu YMCIeHHOM pelleHuU 3aJadu
HCXOJIHbIC 3HAYCHHS MapaMeTPOB MMENU CIEAYIOIINe 3Ha-
YCHHUS:

B cnemyromeit Tabmume 1. mpuBeneHBI 3HAYSHUS
Y3JI0OBBIX TOYEK ITOCIIE TPOBEICHUS IPOLEIYPHl pa3OneHNUs
HEPaBHOMEPHOMU CETKHU.

Tabnuua 1. 3HaueHus y3J0BBIX TOUEK
0 1 2 3 4 5 6 7 8 9 10
Xi | O 0.09 023 | 0.28 | 0433 | 05 | 059 | 0.72 | 0.79 0.92 1
yi | 0 | 0.093 | 0.25 0.3 0.41 05 | 057 | 0.73 | 0.81 | 0.908 1

Ta6muua 2. 3uauenus pyukuun U(X,y) npu & = 0.001 (ureparmonnsiii meTo)
x=0 x=0.1 x=0.2 x=0.3 x=0.4 x=0.5 x=0.6 x=0.7 x=0.8 x=0.9 x=1
y=0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
y=0.1 | 0.2880 | 0.2667 | 0.1995 | 0.1694 | 0.0496 | -0.0046 | -0.0779 | -0.1758 | -0.2169 | -0.2721 | -0.2880
y=0.2 | 0.7071 | 0.6791 | 0.5194 | 0.4416 | 0.1293 | -0.0129 | -0.2050 | -0.4593 | -0.5636 | -0.6904 | -0.7071
y=0.3 | 0.8090 | 0.7722 | 0.5901 | 0.5004 | 0.1457 | -0.0154 | -0.2326 | -0.5211 | -0.6401 | -0.7851 | -0.8090
y=0.4 | 0.9603 | 0.9211 | 0.7055 | 0.6004 | 0.1739 | -0.0185 | -0.2786 | -0.6242 | -0.7647 | -0.9356 | -0.9603
y=0.5 1.0000 | 0.9599 | 0.7382 | 0.6262 | 0.1824 | -0.0197 | -0.2915 | -0.6515 | -0.7992 | -0.9750 | -1.0000

Ta6nuna 3. 3uauenus ¢pyukiwn U(X,Y) (TouHOE pelieHue)
x=0 x=0.1 x=0.2 x=0.3 x=0.4 x=0.5 x=0.6 x=0.7 x=0.8 x=0.9 x=1
y=0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
y=0.1 | 0.2880 | 0.2766 | 0.2161 | 0.1836 | 0.0602 | 0.0000 | -0.0804 | -0.1836 | -0.2276 | -0.2790 | -0.2880
y=0.2 | 0.7071 | 0.6790 | 0.5304 | 0.4507 | 0.1477 | 0.0000 | -0.1973 | -0.4507 | -0.5587 | -0.6849 | -0.7071
y=0.3 | 0.8090 | 0.7769 | 0.6069 | 0.5157 | 0.1690 | 0.0000 | -0.2257 | -0.5157 | -0.6392 | -0.7836 | -0.8090
y=0.4 | 0.9603 | 0.9222 | 0.7203 | 0.6121 | 0.2006 | 0.0000 | -0.2679 | -0.6121 | -0.7588 | -0.9301 | -0.9603
y=0.5 | 1.0000 | 0.9603 | 0.7501 | 0.6374 | 0.2089 | 0.0000 | -0.2790 | -0.6374 | -0.7902 | -0.9686 | -1.0000
B Tabmunax 2 u 3 npuBeieHbl YUCICHHBIE PE3YJIBTAThl PacCMaTPUBAEMON 3aJaul, MOJYyYSHHbIE [TPEJIOKEHHBIM UTe-
padlMOHHBIM METOAOM U TOYHOI'O PCIICHHA, COOTBETCTBEHHO. CpaBHeHI/Ie YHUCJICHHBIX PE3YJbTATOB MOKAa3bIBAIOT, YTO IO-
JyYCHHBIC TPUOIMKEHHBIE PEIICHH JOCTATOYHO OJIM3KH K TOYHOMY PEIICHHIO Ha Pa3pa0OTaHHBIX HEPABHOMEPHBIX CET-
Kax COIIACHO MPEIOKEHHOMY pa30ueHuto. [IpeioskeHHbIN alrOpUT™ MOXKET OBITh UCIIOJIB30BaH MPU YHCICHHOM pellie-
HUU IUTACTUYICCKUX U TEPMO-YIIPYTO-TINIACTUYCCKUX KPACBBIX 3a1a4.
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PE3IOME. Maxkonana 37aCTHKINK Ha3apHsACHHUHT WKKH YITYOBIM CTATHK MacajlaJJapHHU COHJIM €YU YIyH Kaaamiapu Oup Xui
OyyMaraH Typiap/a 4eKiy alupMalti TeHITIaMaJlapHU KYpPHIIHUHT STHTU4a yCYJN TAKJIN( KWIHHTaH.

PE3IOME. B nanHOI1 cTaThe NMpeyioRKEeH HOBBIA CIIOCO0 MMOCTPOSHMSI KOHEYHO-PA3HOCTHBIX YPaBHEHUI Ha HEPAaBHOMEPHBIX CETKax
JUIA YUCJIIEHHOT'O PECIICHUA ABYXMEPHBIX CTATUYCCKUX 3a/lad TECOPUH YIIPYT'OCTHU.

SUMMARY. This article proposes a new method for constructing finite-difference equations on non-uniform grids for the numerical
solution of two-dimensional static problems in the theory of elasticity.

Y3BEKNCTOHHUHI PEAJI UKJIUM HIAPOUTHUIA KYELI TAHEJIJIAPUJIA FO3AT A KEJAIUT AH
HYKCOHJIAPHUHI' TABCUPUHU SKCIHEPUMEHTAJI TAAKUKOTJIAP ACOCUJA AHUKJIAIL
M.M.KoMHJI0B — maoKuKomuu
I'yaucmon oasnam yHugepcumemu

TasiHy cy3jap: Ky€ll 3JeKTp CTAaHUMACH, KyELI MaHelUlapd, MOJMKPHUCTal 3JeMEHTIap, 3JEeKTp 3HEeprus, TeMIeparypa, YHKHII
xapakrepuctukacu, EVA nmnénkacu, Ky€m paguanus, EpyFiauK MHTEHCUBIIUTH, JAerpafanus KapacHiapu.

KimioueBble ¢JI0Ba: COJHEYHAs OJICKTPOCTaHL A, COJIHCYHBIC MAHEIHN, MOJUKPUCTAINIUYECKUE DJIEMCHTHDI, DJICKTPUYECKasA SHEPIrusd,
TEMIIEpATypa, BBIXOAHAA XapaKTCPUCTHUKA, ITIJICHKA EVA, COJIHEYHAas paauanusi, MTHTCHCUBHOCTL CBETA, IPOLECCHL ACTpaallii.

Key words: solar power plant, solar panels, polycrystalline elements, electrical energy, temperature, output characteristic, EVA film,
solar radiation, light intensity, degradation processes.

Kupum. Xosupna OyTyH ayHEna KalTa THKIAHYBYH 2025 vmnra kenmu® — PecmyOnmkammsnma  Kaiita
sHeprus MaHOanapura Oynran Taxad KyHIaH KyHra OpTHO  THKIAHYBYM DJHEPrusl MaHOaIapu »dIEKTP HHEPTUSCUHH
O6opMmokaa. MamanakaTuMH3 KaiTa THKIaHyBUM SHEprHs  MILIa0 yMkapuingard ynymwsd 12,7 ¢ousnan 19,7 pousra
MaHOATapMHM PHBOXIAHTHPHII JAaBIATHMH3 CHECATH  €TKA3HII MYJKaJUTaHTaH. Kymnanan:
Jnapaxkacura Kkyrtapuiaga. bydra ca®a0, MamiakaTUMH3 — THIPOIJIEKTpOCTaHIMsuIap yaymuHu 12,7 dowmsnman 15,8
KaiTa THUKJIaHyBYM MaHOanapaaH (poijanaHuml y9yH yakaH  (ousra, Ky€m (GoTo 3JIeKTPUK CTaHIMsIapuHu 2,3 ¢ousra,
CalloOXMATra OSrajuruaup. MaBxKyd CaJOXMATHH HINTa  IIaMOJI 3NIEKTPCTaHIMsIapuHU 3ca 1,6 ¢omsra erkasum
COJIHII, Y30K MYIAATIH Ba OapKapop >HEPrusl TABMUHOTH  peKaJamTHpiuras [1].

Jlapa’kacuHM KyTapuinaa épaam Oepanu.
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MamrakaTuMu3aa Ky€m (OTO3IEKTPUK CTAaHIHSIIAPUHH
(K®2C) xypum KynaMuHH Kynatupuin Owigan Owup
naitaa, yiapaa KenuO YWKaguraH MyamMMonap  Xam
MaBKyn. XycycaH, Taxpuba Ba TaIKUKHOTIApIaH
MabIyMKH, Ky€Hm (OTORIEKTPUK MOIYJUIADUHUHT KECKUH
MKJIUM LIapOUTIApHIa TEXHUK XYCYCHSATIAPUHH Y3rapHIIn
Ba (oitnamm um ko3 pummentn (OGUK) vHu Tymmb keTumm
xommapu Ky3atwiagu. Ky€m mamemmapu (KII)HUMHT Typmu
nkmM maponmiapuaa UK vy Tymmb xetuim xucodura,
nnutad YUKApPWITaH 3JEKTp SHEPrHsSHH KaMalummra Ba
ymap y4yH capduaHraH MaOnarimapHH ¥3 BakKTHAa
KOIUTaMaciuKra oaub kemamau|[2].

Yeayé Ba maTepuaniap: Ymoy makoma 2015 nmnna
Kypu6 wmmra Tymumpunran Hamanran sunostuHHHT [lom
tymanuaa Kopes PecnyOnukacuuunr CaBpo, caHoaT Ba
sHepreTuka Bazmpnuru Epramuga KyBBaTu 130 kBt mm
K®3C cunmar Kllmapwanm MamiakaTUMH3 MaBCyMHN
UKIAM  [IapOMTHJA TEXHHK XYCYCHSTIapHH Y3rapHil
cababnmapyHN aHWKIAHTaH Ba WIMHH TOMOHIAH TaXJIMIH
KENTHUPHIITaH.

K®O3C na Kopes PecnybnukacuHuHr 4-ta #HHpHK
kommauus (“HANWHA”, “JSPV”, “S ENERGY” BA
“TOPSUN”) curm KII mapu xoimamrrupuinrad. Wnvuit
ky3atunuiapumuz 2015 #imngan 2021 iiunrada MaBCyMHid
NIUTA0 YMKApWITaH 3JIEKTP DSHEPIusACH JAWHAMUKACHHH
Varapumu Ba @YK HE xamaiinin cababrapuHN aHUKJIAIITa
kapartwmiras (1-pacm)[3].

T T

1-pacm. Kyéw snexmp cmanyusacunumne
YMYMULl KYPUHULIU.

Onu6 GopriraH WIMHHA H3aHHUIIA HATIKAIapura Kypa,
2015-2021 #mmmap maBomuma KDDC ToMOHUAAH 3JIEKTP
Topmorura xxamu 830739 kBt-coar anexTp sHeprus umuiad
gnkapwirad. JKymmamgan, KO®OC 2015 wmmga 141556
kBt-coar, opanan ertu ¥inn ytuob, 2021 Wunga sca 138448

kBr-coar snekTp osHeprusi erkazu® OepwiraH. byHnan
kypunaaukn, KOOCHUHT HIDTa0 YUKAPHII caMapagopiIuri
ymly immnap naBomuaa 2,2% ra KaManraH.

Ymby xonaTHUHT cabaOuHM YpraHWI MakKcaauaa,
K®3Cna ypuarunran 6apua KllnapHuHr Tamku ro3acuHH
ky3man keunpuirannaa, HANHWA (HSL 250) kommanuscu
Kllnapma ©Oup Karop HYKCOHJAp Io3ara KeJITaHJIUTH

AHUKJIAHIH 3 2- iaCMi

LT A1
2-pacm. HANHWA (HSL250) komnanuscunune
HYKCOHAU KYEul Raneu.
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OkcioryaTanusl JkapaéHuna €3 oitmapuma HANHWA
(HSL250) kommanuscuauar K1 Temmeparypacu TKH( C)
HHUHT MebEPAH KECKUH OPTHO KETHIIN HATHXKACUIA, aHpUM
KIlmapuauar Oap3um Kucmiapupa Kyeém siement (KOJ)
JApHUHT f03acura Komanran EVA miénka katmamu OmiaH
KDnapu opacuma xaBo mydakuanapu maimo OyiraHiuru
Ky3aTmwirad. YmoOy Typaard HykcormapHu KOOC cu wm
caMapalopjurura TabCUPUHU YpraHull Y4yH XalKapo
cranaapt IEC-61724 ranabnapunaH kennd YMKKaH XOJja,
Iy TypJarn HYKCOHJIM XaMJa 3axupaja HIUIaTWiIMan
typrad sHru KII mapuHM 49uKWID XapaKTepUCTHKATAPHHU
TaKKOCJIaII Makcaauaa I'ynucron JlaBiat
VHUBEPCUTETHHHHT WIMHH maboparopusma “EDIBON”
xkoMnanusicuauar "EESFC" KypHIMAacHIa TEKIIMPHIIIH.
Kypunma  Epnamuna KH aura TymaérraH EpyFINK
prtencuBaurd  J(W/MP), Mimab <uKapuiraH TOK KydH
I(A), xyuwmammmm U(V) Ba kyeBatu P(W) ymuam
MMKOHHATHIIapUIaH (oiigananud, sKcIuTyaTanus KWINHTaH
Ba KunnaMarad KII mapHUHT 9UKHII XapaKTepHCTHKATIAPH
ym4ab Oopunau. bynpgan Ttamkapu, xoHa Ty, (°C) Ba
KIuunr Ty (°C) Temneparypanapu, xap cadap Epyriamk
WHTCHCUBIIUTH ¥y3rapragaa Kaing &kwind Oopunmu. by
yauanuiap SHrM Skcrutyatanuss KuiauHmaradn KII yuyn
ajoxyzna Ba 7 WWI [aBOMUJAA peall UKIUM IIAapOUTAA
skcruryatauust KuwinHrad KII yduyH anoxupa ymdannu.
OKcHepuMEeHTal  TAAKUKOT —YTKA3WIl  KypWIMacHHUHT
YMYMHIA KYPUHHIIHU 3-pacMjia KEeATHPUIITaH.

3.- a) 6a 6) pacmnap. Dxcnepumenman maokuKom
YmKazuw Kypuamacu 6a 4usmacu.

TankukoT Kypuimacuaa EpyFiauK HYPUHH YHKApHUII
yuyn NH-J117 Ttypmaru ranoreH namnanapujgaH 8 Ta
YpHaTuirad. Xap OMp rajoreH JIAMIaHUHT EPYFINK OKUMM
9500 Im Ba KyBBATH 500 W ra tenr. Epyrmuk oxumu
200750 W/m? opamuFupa y3rapTapuigd.  Epyemmk
oxkuvuan  J(W/m?), oumpuG Gopum  xmpcoGura Mna®
ypkapuiarad Tok kyun |(A), kywrannm U(V) Ba KyBBart
P(W) y3rapunutapu ymaad 6opmiau [4].

Harmxkanapu Ba Myxokama. DKCIIEpUMEHTAJ OJIMHIaH
HaTwkanap Exel mactypmapum acocmma Taxiiia KWTHHIH-
KaJBAIA  AHPH  OKCIUTYATalllsl  KWIMHMAraH KHra
TymraéTran HypHUHT WHTeHcuBiuruau J = 750 w/m?
Oynran xomat yuyH KII TeMmmepaTypacHHUHT YHKHII
napaMeTpiapura TabcHpH OYyinYa OJIMHraH HaTwXanap
KeJITHPUIITAH.
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1-;kanBaj. JkcIuIyaTanus KWIMHMArad KyEel naHeJJHUHI napaMeTpJap KypcaTruuiapu

DHepreTuk Ky€m manenuauHT TemmepaTtypacu °C

ftapaMeTpiap 31 35 39 43 47 51 55 57 59 61
U (V) 32,9 32,2 31,9 31,5 31,1 30,9 30,5 30,3 30,2 30,1
1 (A 6,71 6,84 6,85 6,87 6,88 6,89 6,95 6,98 7,00 7,01
P (W) 220,8 220,3 218,5| 216,4 | 2140 | 2130 | 2120 | 2115| 2114 | 2110

1-xanBanian kypunamuku, KITuuar temnepatypacu 7(°C) ommb 6opwurui Grnad uiniabd ynkapuirad KyssaT P(W) xam
Kamaiin6 6opran, Oynna kywianum U(V) xam MabiyMm lapaxasia kamainb 6opran, 6upok ok I(A) optud 6opras.
OKkcnepuMeHTaN TaJKUKOTHH 7 WWJI JaBOMHUJA peasl UKJIUM IIapouTaa dSKCIUTyaTaus KuinHrad Hykconnu KII yayH
XaM YTKazungd. 2-xkansanga HykcoHnan KII temmepaTypaCHHUHT YHKHIN TapaMeTpIapura TabCUPH HATHD)KACHIA ONMHTaH
SKCIIEpPUMEHTa]l HaTwkanap keiarupwirad. ONMHraH bdKCIEepUMeHTan HatwkanapiaH ¢oiinanannd, KITHMHT yukuin
kyBBaTuHHHT P(W) Temnepatypara 7T(°C) Gornukiuk rpaduru 4-pacMaa kentupuaran[5].
2-kaaBaJl. 7 WnJ dKCIUTyaTalusa KWJIMHIaH KY€l MaHeJHUHT mapaMeTpJiap KypcaTruujiapu

OHepreTuk Kyé11 naHeMHUHT TeMepaTypack “C
napameTpIap
31 35 39 43 47 51 55 57 59 61
U () 30,8 30,7 30,7 30,6 30,5 29,8 29,2 28,8 28,5 28,1
I (A) 6,58 6,58 6,59 6,59 6,61 6,62 6,63 6,64 6,65 6,66
P (W) 202,7 200,6 202,3 201,7 201,6 197,3 193,6 191,2 189,5 187,2
PCw) Jemak, unma® yukapuwirad Kywrtanum U(V) Ba Tox
250 I(A) mapnym Owp xuitmatra, spHH 1,1 ra Kamaiiras.
Sl g snns s NRENE ENY Kyssar P(W) Ba kyunanum U(V) opacunaru OOFIMKINK 6-
e === T pacMaa KenTupuiaradH. ByHUHI ydyH HyKCOHJIM Ba SIHTU
190 7’% sKcIUTyatanus KuiauaMmaraH Kllmapura tymaérran Hyp
170 uHTeHCHBIMrHEN J=700 W/m® ra OIIUPaMM3.
150 Anrn KIT DkcmyaTanaA KEIHHETaH KIT 180 /PmFISGW
. 160 7=700 W/m2 St
e TEC) 140 T=40°C R
30 35 40 45 50 55 60 65 - 120 \.‘:
—8—Aurn KM —&— 3kcnayarauma kuaunrad K T?‘ 100 \ X
4-pacm. Kyéw nanenunune yuxuw Kyseamunu P(W) i B s w \
memnepamypa T(°C) ea 6oznuxnux epagpueu: 1- anzu = 5 g
axcnayamayus Kunuumaear KII; 2-7 tiun oasomuoa pean @ o \
UKIUM WApoumoa dKCniyamayus Kuiunean HyKcoumu KI1. » D/ %
Hatmxkanapman xypuHaguku (4-pacM), peall HKINM & . i " 5 ” % 5
LIApOMTAA OKCIUTyaTanusi KuiuHraH Hykcownn Kllra el

Tymaérrad Hyp Tabcupuaa KOHUHT Temmeparypacu Oupo3
omud KeTaad Ba OJEKTP DSHEPrus HWNUad YHKApUII
camapaaopiuru 6upo3 Tymub keragu[5s].

OkciutyaTanus KWIMHTaH HyKcoHnu KIIHuHT wnmmab
yuKapuimn  KyBBatuHH ~P(W)  sHTE  9KcIDIyaTanms
kunuaMarad Kllra nucOGaTtad KaM DKaHJIWTH aHUKIAHJU.
Bynra ca6a6, aykconnu KII manenura tymraérran €pyrimk
okumMuHUHT EVA mnénkacuma coumm6 ketnmu Ba KD
TYmuK eTtnd Oopmaciuruaup. TaakKUKHOTIAp HAaTHXKAIAP

acocujard BOJIbT-aMIlep XapakTePUCTHKAcCH S-pacMia
KkenTupwirad. HyKcoHnm Ba  SHTH  OKCIUTyaTalHs
KUJIMHMAaras KIlnapauar BOJIBT-aMIIEP

XapaKTePUCTUKACUAaH KypuHaauku (S5-pacm), 7 #un
JIaBOMUJIa peajl UKJIUM IIapOUTIa SKCILTyaTalusl KUJIMHTaH
HYKCOHJIN KITauar MakcuMmal KyWIaHUIIN
U, cayckm™30,8V,  gHMM  oKCIUlyaTauus — KMJIMHMAra
KITHuHr Makcuman KydnaaHumm Uy o kmy = 32,9V ra TeHr
JKAHJINTH aHUKJIAHIH.

8
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Kywianam U(B)
—<— DKCIUTyaTaIsl KIUTHHTaH O~ DkcruryaTamms KIUTHHMATaH

S5-pacm. Hyxcounu ea aneu Knnapnune
801 M-aMNEP XAPAKMEPUCNUKACU.
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6-pacm. Kyssam P(W) ea kyuranuw U(V) opacuoaeu

bonuKaux epagueu.

Bynna KI1 mapunnsr remneparypacu T=40°C 6ynranaa
Vnuam wnapuHd onu® OopunraH. OJWHTaH TagKUKOT
HaTIKaNap IIyHW KYPCATIUKH, SIHTH OKCILTyaTalus
kunuaMarad KI1 auar makcuman kysBaTu P, =156 W Hu,
HYKCOHJIM, S'BHU OKcIulyaranus KuiauHrad — KITHuHr
Makcuman KyBBaTH P, =146 W HU Tamkui KWIraH.

SAurn skcrmyatanusa KuinaMarad Kllra tymaérran Hyp
WHTEHCHBJIUTHHU y3rapTupran XoJzaa YHKHUIL
MApAMETPIIAPHHA  TAXJIT  KHJIAMH3. VHTEeHCHBIMKHUHT
550 W/m® , 650 W/m? Ba 750 W/m’ xuiimatnapu ydayH
KHCKa TyTaIHyB TOKH lsc(A) Ba cant xywranum Uy (V)HH,
SbHU  BOJIbT-aMIIEp  XapaKTEPUCTHKACHHUHI  Y3rapHil
JMMHAMUKAcH 7-pacMia KeaTupwiras[6]. Kyem TaHeJura
Tymaérran épyrmuk narencusaarn J(W/m?) omu6 Gopuimm
Oounan canr kywiaHum Ugg(V) cesmmapiam  napaxana
Kamaiin6, kucka TyTtamyB Tok I (A) aca Oupo3 opTnd
O6opran. Epyrauk wuHTeHcHMBIUTH 750 W/m® Oynranma
foktamacus Kywianum Upoc = 35,1 V Ba Kucka TyTtamrys
TOK lsc = 7,2 A ra tenr Oynran. IllyHHUHTAEK, OOIIKa
EpYHJIMK HHTEHCHUBJIMITMJA XaM Y3rapuiuiap Ky3aTHIIu.
KHnapra Tymaérran EpyFInK WHTCHCUBIUTHHH J =
750W/m Oynran  xoJlaTAa:  SHTH  OKCIUTyaTaus
kumHMarad KII TemneparypacHHMHI YHKHII KyBBaTHIa
Prew(W) Tabcupum Ba 7 HWI HaBOMHJA JKCILTyaTallHs
kuinHran Hykconnu KIT  TemmepaTypaCHHUHT YHMKHMII
KyBBaTHra  Pgef(W)  TabCHPHMHHHT  TaxJIIM — [IyHU
kypcaTauku, xakukatad xam ukkuta KII yayn xam Kllnap
Temreparypacudar  optumd  T(°C)  OwiaH — YMKHUII
KyBBatuHU P(W) xaMaliuim aHUKJIaHTaH.
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T-pacm. Boabm-amnep xapakmepucmuKacuHuue
V3eapuiiu xap Xuil HypAAHUW UHMEHCUBTUSY.
1 - 750 W/m?; 2 — 650 W/m?; 3 — 550 W/m?.

Pean OKCIUTyaTalusg JKapaéHuaa EpYFIUK
uaredcupmuruan - J(W/mM®)  omumu  okubarnma  KIIT
CUPTUHMHI caprallMllid  XajJaTjiapu Ky3aTwirad. by

capraiimmn  KITHuHT 0ab3W KUCMJIApWAa YHHHT O3acHra
komtanraH EVA mnénka kaTinamu OwiaH KyE€Il nJIeMEeHTH
(KD) opacuna maiino O6ynrannura aHukiIadrad. Hatmxana,
KD rtymaérran kyém HypmapuHUHT Oup KHCMH yHIOy
nydakdanapaa counmnub kerumm okubaruaa KDra ernd
6opmaiinn. Capraitmm Hatmkacuga KIlmapHWHT dukwIn
kyBBatt P(W) »sca 1,01 OapaBapra xamairanmuru
aHuKJaHTaH [7].

Ilim ham jamiyet. ¥e4.2023

XyJaocamap. Onu6  OopwiraH  TagKUKOTJIApAaH
Kylinparnda Xyjoca KWIMII MyMKHH.bupuHUnmmaH, y30K
BaKT  JIaBOMHJA  OKCIUlyartauusaa  OynraH — KyéIn
MaHEJUTAPUHUHT Oab3uiIapuia yTapHUHT caMapagopiurura
caOmii TabcHp  KypcaTyBuM Iydakya IIaKIHgarud
HYKCOHJIap maiino OYiuIy MyMKUH 9KaH. IkkuHunaaH, Oy
HYKCOHJIap KY€l NaHEIMHMHI lo3acura KomiaaHraH EVA
IéHKa OWiraH (OTORIEMEHT opacHia >KoWamraH O0Ymuo,
Kyém mna”enura Tymaérran Hyp EVA mnésnka taruparu
mydakgamap OwiraH TYKHAIIMIIN HATIDKacHAa TYypIid
HyHanumuiapga codmnagd Ba (OTOINEMEHTra TYIUK CTHO
Oopmaiinu. ByHuHT HaTKacuaa ynapaa unriabd 4uKaprad
kyBBaT 10% raua Ba Oaw3mmapuma 3ca 15-20% raua
kamasan. TamkukoT obOwvekTuma YpHatmwiran HANHWA
KoMmaHusCHHUHT 198 Ta Kyém naHemnapu opacuaa 8-10 Ta
HYKCOH/IN TaHeIap aHUKIaHgu. by KkommaHua Kyém
MaHeUlapuia JAerpajanus >kapacHmapu Wwmra 1,8%,
Oolrka KoMnaHus naHeiuapuzaa Oy sxapaéH imnmra 0,8%
HH TaIIKWI KWINIIN aHWUKIAaHTaH. Xynoca Kwind, Ky&rm
(OTORNEKTP CTAHIMSUIAPU HII CaMapagopJIMIura TabCHp
KypcaTyBun OyHmalf TypJard  HYKCOHJIU Kyéul
MaHeJUIApUra ¥3 BaKTHIAa TEXHUK XHM3MaT KypcaTHI,
SAPOKCH3 Ba HYKCOHJM Kyem KyE&ml  MaHeIUIapHU
aIMalITHPUIL OpaJIuK K®2C CHUHHU HIanl
caMapJIOPJIUTHHU CaKIad TypHII MyMKHH.
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PE3IOME. Ym0y makonaga Y30€KHCTOH peall HKJIUM [IapouTaa KyEll MaHeUIApHHUHT 103achia KeNaJuraH HyKCOHJIApHU DJIEKTP
SHEPTHUSACH UIILTA0 YMKAPHII CaMapaIopJIUriura TabCup XaKuaa KiCKaya MabJIyMOT OCpHIITaH.

PE3IOME. B nmanHOI1 craThe mpeicTaBlieHa KpaTKas WHPOPMAIS O BIUSHUM A¢()EKTOB MOBEPXHOCTH COJNHEYHBIX IaHENeH B
pCajlbHOM KJIMMATE V306ekucrana Ha 3(1)(1)6KTI/IBHOCTL MPOU3BOACTBA JJICKTPOSHEPIUHU.

SUMMARY. This article provides brief information about the effect of defects on the surface of solar panels in the real climate of

Uzbekistan on the efficiency of electricity production.

SUN'IY INTELLEKT TIZIMIDAGI MACHINE LEARNING METODOLOGIYASIDAN
FOYDALANIB PROSTATA SARATONINI ANIQLASH
F.E.Madolimov — tayanch doktorant
Andijon davlat universiteti
Tayanch so‘zlar: Yolov, Gleason, Super Speed Dual Pixel, Convolutional Neyron Networks, Nikon eclipse.
Kuarouessie ciioBa: Yolov, Gleason, Super Speed Dual Pixel, Convolutional Neyron Networks, Nikon eclipse.
Key words: Yolov, Gleason, Super Speed Dual Pixel, Convolutional Neyron Networks, Nikon eclipse.

KIRISH. Sun'iy intellekt tizimidagi YOLO(You only
look once) algoritmi umumiy magsadli ob'ektni aniglash
vazifasi bo'yicha tengdoshlaridan ancha oldinda. Aynigsa,
gisga soniyada kadrlar tezligi, ya'ni unumdorligi bo'yicha
YOLO barcha tengdoshlaridan bir necha barobar tezrog.
Buning sababi shundaki, YOLO algoritmi bitta regressiya
tarmog'i orgali bir marta o'tkazish orgali ob'ektni aniglash
vazifalari bo'lgan ob'ektlarni lokalizatsiya qilish kirish tas-
viridagi ob'ektlar yoki hududlarning o'rnini aniglash va tas-
niflash operatsiyalarini bajaradi. Boshqgacha gilib aytadigan
bo'lsak, YOLO algoritmining tushuntirishida aytilganidek
(Siz fagat bir marta ko'rasiz), YOLO har bir Kiritilgan tasvir
ustidan fagat bir marta o'tadi va ob'ektning joylashuvi va
sinflarini yugori aniglik bilan amalga oshirishi mumkin.
Shu sabablarga ko'ra, biz ushbu tadqigotda sun'iy intellekt
yondashuvlari bilan biopsiya tasvirlarini gayta ishlash or-
gali prostata saratonini aniglash va tashxislashda yordam

beradigan avtomatlashtirilgan tizimni ishlab chigish uchun
OLO algoritmidan foydalanilgan ma“qul..

Mavzuning dolzarbligi: Biopsiya tasvirlarida prostata
saratonini aniglash uchun mashinani o'rganish va YOLO
metodologiyasining integratsiyasi sun'iy intellektdagi eng
zamonaviy yondashuvni ifodalaydi, ushbu innovatsion
tizim diagnostika anigligini oshirish, tahlillarni tezlashtirish
va kasallikni erta aniqlashga hissa qo‘shish, shu orqali
prostata saratoni diagnostikasi va davolash sohasidagi be-
morlarning natijalarini yaxshilaydi.

ASSOSIY QISM. Mukkamal ishlab chigilgan YOLO
algoritmini gayta tayyorlash va chizigli va RBF(Radial Ba-
sis Function) SVM(Support Vector Machine) klassifikator-
larini Yolo bilan birlashtirish orgali tavsiya etilgan prostata
saratonni aniglash va tasniflash tizimining umumiy tuzilishi
quyidagicha ishlab chigildi.
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