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Hncmumym mexuuuecxou mennoguzuxu HAH Yrpaunoi

PaGora mocBsmieHa METOy OILIEHKM HWHTEHCUBHOCTH COJIHEUHOTO
W3JIy4eHUsT y 3€MHOW TOBepXHOocTullenb wuccienoBanus 3aKiIrO4YaeTcs B
pa3pab0TKe MaTeMaTHYEeCKOW MOJENIA COJIHEYHOTO H3IY4YeHUs, HEOOXOIUMOMN
pU TIPOCKTUPOBAHUU YCTPOUCTB JJIsI BO3OOHOBIISIEMOW SHEPTETHKHU, a TAKXKE
IIPY MPOECKTUPOBAHUU U CTPOUTEIBCTBE 3IAHUN U COOPYKEHHM.

B pabote mnpencraBieHbl pe3yabTaThl pa3pabOTKA MaTeMaTHYECKOU
MOJIEJIA COJIHEYHOI'O0 M3JIyYCHUs, NAJAOLIEr0 Ha IUIOCKYH IPHUHUMAIOLIYIO
MTOBEPXHOCTh, PACIHOJIOKEHHYIO Ha TMOBEpPXHOCTH 3emid. [IpuHumaromias
MOBEPXHOCTh MOKET OBITh pacrlojioKeHa B JIOOOH TOYKE CEBEPHOIO
MOJylapusi, WMETh MPOU3BOJIBHYIO OPHUEHTAIMIO [0 CTOPOHAM CBETa M
MPOM3BOJIbHBIN YTOJ1 HAKJIOHA K MOBEPXHOCTH 3E€MJIH.

MareMatuyeckass MOJENb COJHEYHOTO H3JIYy4YEHUs pealrn30BaHa B
nporpaMMHOM Kkojie Python. OHa y4HMTBIBA€T OTHOCHUTEIBHYIO JUIMHY ITyTH
COJIHEUHOTO Jiyda B 3€MHOM aTMocdepe, BIAXHOCTh BO3/yXa, HAJIUYHUE B
aTMocQepe pazTudYHbIX a’po30Jiei, 00JagyHOCTh. [IporpaMMHBIN KOJT TTO3BOJISIET
pacCUUTBHIBaTh, KAK MHTEHCUBHOCTDH COJIHEUHOI'O U3JIyYE€HUsl, TAK U COJIHEUHYIO
WHCOJISIIINIO B JIFOOOW NIeHb roaa. Mojenb BepuUIUpOBaHA MO Pe3ysibTaTaMm
AKCIEPUMEHTAIIbHBIX HCCJIEIOBAHUN COJHEYHOro wu3iydeHuss B Opnecckoit
o0nacTu.

MOJIEJKOBAHHSA COHAYHOI'O BUITPOMIHIOBAHHSA JISA
BUKOPUCTAHHS B BIZTHOBJIIOBAHIN EHEPT'ETHIII TA B
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Incmumym mexuiunoi mennoghisuxu HAH Yxpainu

PoGota mpucBsueHa TNUTAaHHAM OIIHKM I1HTEHCHUBHOCTI COHSYHOTO
BUNPOMIHIOBaHHS O11s1 3€MHOI MoBepxHi. OCHOBHA MeTa JOCIIKCHHS TOJIATae
B pO3pOOIIl MaTeMaTHYHOI MOJENI COHSYHOTO BHUIPOMIHIOBAHHS, HEOOXiTHOT
IpU TPOCKTYBaHHI TPUCTPOIB BITHOBIIOBAHOT EHEPTETHKH, a TaKOX IpH
MIPOEKTYBaHHI 1 OyIIBHUIITBI Oy 1IBEJIb Ta CIIOPY/I.

B poGoti mpencrtaBieHi pe3ysibTaTH PO3pPOOKH MaTeMaTHYHOI MOJei
COHSIYHOTO BHIIPOMIHIOBAHHS, IO TMAJa€ HA IJIOCKY MPUHAMAIOYy TOBEPXHIO,
po3TamioBaHy Ha TmoBepxHi 3emul. [Ipuiimatoua mnoBepxHS MoOxe OyTH
po3TaioBaHa y OyAb-sIKiid TOYII MiBHIYHOI MiBKYJi, MaTH JOBUIbHY OplE€HTAIIIIO
10 CTOPOHAX CBITY Ta AOBUIbHUHN KyT HAaXMITy 10 IIOBEPXHI 3eMJI1.

MareMatiyHa MOJENb COHSYHOTO BHUIIPOMIHIOBAHHSI peali3oBaHa B
nporpaMHoMy koji Python, BpaxoBye BiIHOCHY NOBXHHY LUISIXY COHSYHOTO



IpoMeHs B 3eMHiM aTMmocdepi, BOJOTICTh MOBITPs, HasBHICTH B aTMmocdepi
Pi3HHUX aepo30i1iB, XMapHicTh. [IporpamMHuii Koa J03BOJIE PO3PaXOBYBATH, SIK
IHTEHCUBHICTh COHSIYHOTO BUIIPOMIHIOBAHHSI, TaK 1 COHSYHY 1HCOJIALIIO B OY/ib-
KUK JeHb pOKy. Mojens BeprdikoBaHa 3a pe3yibTaTaMy eKCIEPUMEHTATBHIX
JOCJTIKEHb COHSTYHOTO BUMpPOMiHIOBaHHA B OjiechKiil 00J1acTi.
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The present work is devoted to the evaluation of the intensity of solar
radiation at the earth's surface. The main goal of the study is to develop a
mathematical model of solar radiation, necessary for the design of renewable
energy devices, as well as in the design and construction of buildings and
structures.

The paper presents the results of the development of a mathematical
model of solar radiation incident on a flat receiving surface located on the
surface of the earth. The receiving surface can be located anywhere in the
northern hemisphere, have an arbitrary orientation along the sides of the light
and an arbitrary angle of inclination to the surface of the earth.

The mathematical model of solar radiation is implemented in the Python
code, takes into account the relative length of the path of the sun's rays in the
earth's atmosphere, the humidity of the air, the presence of various aerosols in
the atmosphere, cloudiness. The program code allows you to calculate both the
intensity of solar radiation and solar insolation on any day of the year. The
model is verified by the results of experimental studies of solar radiation in the
Odessa region.



