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AHoTauis. Sk npaBuiIo, U1 BU3HAUCHHS PIBHS
OCBITJIGHOCTI TIOBEPXOHb BiJi TOYKOBHX JDKEpel
KOPHCTYIOTBCS JOCUTHh IPOCTOI 3aKOHOMIpPHICTIO
(3axoHOM OOEpHEHMX KBaJpaTiB) Ta MIA0JIOHHUMH
MpaBUIaMH TOOYIOBH NAIal0UHX TPOMEHIB.

Jlana 3aKOHOMIpHICTH HaHOIIBII 3aCTOCOBHA
JUTSL JUISTHOK TTOBEPXHI, 10 TPECTABISIOTE COO0I0
(dparMenTH IoNTMH (a00 OJIM3bKI J0 IUIOIIKH).

[Tpu npoMy, IpH MPOEKTYBAHHI JU3aiHy BHYT-
PIIIHBOrO a00 30BHINIHLOTO CEPEAOBHUINA JIYKE
94acTo 3yCTPIiYarOThCS MPEIMETH Ta 00’ €KTH, TTOBE-
PXHI SKHX € KpUBONiHIHHUMH. BomHOUac i3 1um,
OJIHUM i3 OCHOBHHUX 3aBJIaHb JM3alHEpIiB Ta apxi-
TEKTOPIB € 3a0e3MeUeHHs JOCTaATHOTO PiBHA OCBi-
TIICHOCTI MPEMETIB iHTep €PiB Ta eKcTep’ €piB A
3a0e3MeUeHHs] JOCTOBIPHOCTI CIIPUUAHATTS iX (opM
Ta KOJIbOPOBUX pIllIEHb, a TAKOX JJISI JTOCSITHEHHS
HeoOXiTHOTO piBHS 30poBOro KomdopTy. Bpemri
pemT, y 3B’53Ky 3 BUCOKOIO CKIIQJIHICTIO Ta Pi3HO-
MaHITTSAM TPOCTOPOBUX (GopM, (GaxiBIsgM J0BO-
IUTBbCS  BHUKOPUCTOBYBAaTH JJsl  PO3PaxyHKIB,
OB’ sI3aHMX i3 BH3HAUYEHHSIM a00 TEepeBipKOIO piB-
HS OCBITJICHOCTI, porpamHi 3acoou
KOMIT FOTEPHOTO MOJIENIOBaHHA. B Toil ke dac
IHCTpYMEHTAaIbHI 3aCO0H, 10 Tiepe0adaroTh pydHi
pO3paxyHKH CTalOTh BCE MEHII aKTyaJlbHUMH. B
Mpolleci MpOrpaMHOI  pealtizaiii MaTeMaTHYHUX
METOJIIB Ta aJTOPUTMIB BH3HAYEHHS PiBHS OCBIT-
JICHOCTI, CTa€ BaXKJIMBUM BUKJIFOUYEHHS IMOBIpHOC-
TIi  JIONyINEHHS  PO3PaxXyHKOBHX  IOMHIIOK,
MOB’sI3aHUX 13 HE3AATHICTIO MPOTPaMHOro 3abe3-
MEYEHHsI JI0 JIOTIYHOTO MHUCICHHS Ta aHalli3y Iie-
PEIKOJl Ha MUISAXY MMOIIUPEHHS CBITIIOBUX MpOMe-
HiB. 30KpeMa, KOJIM MOBa iJe Ipo aHaili3 Xapakre-
PY OCBITIICHOCTi MOBEPXHIi BiJ] TOYKOBOTO JKepesna
(SIKUM MOXXHa YMOBHO BBa)KaTu Maiike OyIb-sIKHA
OCBITJIIOBAJIbHUX TPHUIIAJ, 10 PIBHOMIPHO PO3CitO€
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CBITJIO 1 PO3MIpH SIKOTO Habarato MeHIi y Mopis-
HSIHHI 3 TabapuTaMu OTOYYIOUYHMX IMPEIMETIB), BHU-
SIBJISIETBCS, 110 BUKOPHCTAHHS 3aKOHY OOCpPHEHHX
KBaJIpaTiB HE JO3BOJISIE iEHTHU(IKYBATH 30HU ca-
MO3aTiHEeHHS TpH HOro mporpamMHiil peamizamii y
KJacuuHid Qopmi 0e3 HakIaJaHHSI JOJATKOBHX
oOMexxkeHb. Taki OOMEXKEHHS NpOSBISIOTBCS Y
3aCTOCYBaHHI PSAJIY JOTIYHHX OIEpaTopiB Ta mad-
JIOHHUX aJITOPUTMIB BUSBIICHHS AUISHOK MaJiHHS
BIacHOI TiHi. /I YHUKHEHHS HEOOXiHOCTI PO3-
POOKHM BiANOBIHUX AJITOPUTMIB y AaHOMY JOCIi-
JDKEHHI TPOTIOHYEThCST MOMUGIKyBaTH (GopMmy 3a-
MUCY 3aKOHY OOEpHEHHX KBaJpaTiB, YBIBIIM 0
HBOTO A0AaTKOBI MaTemaTHuHi QyHKUil. L{i ¢pyHK-
1ii JI03BOJIATUMYTh aBTOMATHYHO BiJCJIIIKOBYBAaTH
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JIOKAJILHUH XapakTep 3MIHM KyTa HaXWily IOTHY-
HUX 0 JOCT{/DKyBaHUX TOYOK OCBITIIIOBAaHHX IIO-
BEPXOHB.

BigmoBigna mMoaudikaiiisi 1acTh 3MOTY TOJET-
IIUTH TPOIEC TPOTPaMHOi peamizamii mporecy
BIITBOPEHHS PO3MOJILTY OCBITICHOCTI IO KPHUBOITi-
HilHIHi TOBEPXHI.

Karouogi cioBa. OCBITIIFOBaJIbHI PUIIAIH; TO-
YKOBE JKEPENo CBIiTNIa; 3aKOH 00epHEHUX KBaJpa-
TiB; KOMIT IOTEpHE MOJICTIOBAHHSI.

ITOCTAHOBKA ITPOBJIEMUA

Sk Oyno 3a3Havy€HO BHIIE, 3aKOH OOepHe-
HUX KBaJpaTiB y CBOIH Kiacu4Hid ¢dopmi 3a-
IIACY IIOraHO aJalTOBaHUM 10 IPOTPaMHOI
peanizarii B CepEIOBHIIII [aKEeTIB
KOMIT' FOTEPHOTO YHCEIBHOTO MOJICTIOBAHHS.
Ile nop’s3aHO B mepuly 4yepry 3 TUM, 110 0e3
JIOJaTKOBUX MPOTPAMHUX aJITOPUTMIB Ha OC-
HOBI JIOTIYHUX OMNEPATOPIB PE3yNbTaTU MOOY-
JIOBH TIOJISI PO3MOLTY OCBITIIEHOCTI 0 KPUBO-
TiHIAHIN TOBEPXHI MOXKYTh OyTH XUOHUMH.

30kpeMa, BIIMOBIAHWIA 3aKOH Iependavac,
10 B TPOIIECI OOYMCIICHHS 3MIHIOETBCS TT0JI0-
KEHHSI JOCHI/UKYBAaHOI TOYKM Ha IOBEPXHI
OCBITJIIOBAHOT'O 00’€KTY, a caMa IOBEpPXHS —
e (parMeHT IIOMMHA. Y 3B’SI3KY 3 UM, JUIS
3aCTOCYBAaHHS JIAaHOT'O 3aKOHY OyJb-siKa MOBe-
PXHs TIOBUHHA OYTH TONEPEAHBO TUCKPETH30-
BaHa IIJISAXOM amnpoKcuMalii abo JUCKPETHOi
IHTEpIoSALii TakKUM 4YHMHOM, HI00 i1 OKpemi
¢parMeHTH OynM TpeAcTaBleHl MJIOCKUMHU
ONMYKJIMMHM OaraTOKyTHUKaMHu (TIOJITOHAMM).
OnHak, Takui MiIXiX HE 3aBXKIW 3py4HHUI Ta
npoctuit B peanizauii. Cia 3a3HauMTH, 10 B
OKpeMHX BHIIaJKaX TpoOLEeC TUCKPeTU3alil
MIPU3BOAUTH 10 YAaCTKOBOI a00 MOBHOI BTpaTH
nudepeHIiaTbHUX BIACTUBOCTEH IMOYATKOBOI
MOBEPXHI-NpooOpa3y. A 3HaYUTh 1 KapTHUHA
OCBITJICHOCTI MOXe€ BiJJOOpa)kaTucsi HEKOPEKT-
HO. Binpime Toro, SKIIo MOBEpXHs MPeICTaB-
JICHO JUCKPETHUM HabOpoM (hparMeHTiB IIO-
II1H, TO ICHye WMOBIPHICTh MOMUJIOK aHAJI3Y
B3a€MHOI'0 PO3TALIyBaHHS KOXHOTO 13 (par-
MEHTIB Ta MPOMEHIB CBITJIa, B PE3yJIbTaTi YOTO
okpeMmi 3 mMX (parMeHTiB, SKi MarOTh OyTH
3aTiHeHI 1HIKMMHU (CyciiHIMH) OynyThb XHUOHO
OCBITJICHI.

Biarak, aganTaris 3akoHy oOepHEHUX KBa-
JpaTiB 0 MOXIJIMBOCTI Oe€3MocepeHhOro 3a-

CTOCYBAaHHSI TIPH aHai31 PIiBHSA OCBITIECHOCTI
KPUBOJIHIMHUX TIOBEPXOHb BiJI TOYKOBHUX
IDKEpel € aKTYaJIbHOIO TIPAKTHYHOIO 3a1a4erO.

AHAJII3 ITOITEPEJHIX JOCJIIIPKEHD

Y ¢doromerpii Ta cBiTmoTeXHIm [8, 9,
12-16, 18-20] 3Ha4eHHS OCBITJICHOCTi y TOUYIII
MOBEPXHI, SIKa PO3TAIIOBaHA TEPIEHINKYIISP-
HO JI0 TOYKOBOTO JDKEpENa CBITIIA, MOJAEThCS
BUNIE3TaJaHO0 3aKOHOMIPHICTIO — «3aKOHOM
OoOepHEHHX KBaJpaTiB», TOOTO € OOEpPHEHO
MPOTIOPIIIHHUM /10 KBaJpaTta BiJCTaHi [ Bif ITi€i
TOYKH JI0 TAHOTO JIXKepena 3 CHIIor cBiTia . Y
MaTreMaTuyHii Gopmi 11el 3aKOH 3aIlUCYETHhCS
HACTYITHUM YHHOM:

E=1I/I". (1)

3HayYeHHs OCBITIIEHOCTI B JOBIIbHIA TOYII
IJIOCKOI TIOBEPXHI BU3HAYAETHCS 3TITHO TEpi-
OJIMYHO1 3aKOHOMIPHOCT1 3MiHH OCBITJICHOCTI,
BHPA)XCHOI 3a JIOMIOMOTOI0 KOCHHYCa KyTa o
(MK HOpPMAJUTIO, OMNYIIEHOK Ha IUIONIMHY f
BiJl JDKepena CBiTia F, Ta HAMPSMKOM ITOIIH-
PEHHS MIPOMEHIB A0 JTOCIIKYBaHOT TOUKH A)
[13-15, 18, 19]:

E,=E-cosa=(I/r’)-cosa, (2)

e E, — ocBiTIEHICTh B TOYIll A IUIOMMHA ¢ [ —
CWJIa CBITJIa JpKepena [ B HampsMKy JOCHi-
JOKYBaHOT TOYKHM A (TOYKHM CIIOCTEPEKEHHS);
7 — BIJICTaHb BIJ] TOUKH A 10 JKepena cBitia F
(muB. puc. 1). B nmaniii myOmikamii Mu oOme-
YKUMOCSI IBOBUMIPHUMH LTIOCTPALISIMU JTOCITI-
JDKYBaHUX TMPOIIECIB Ta 3aKOHOMIPHOCTEH.

Puc.1. Lmtoctpanis 3akoHy 00epHEHUX KBaJApaTiB
JUTSL OCBITJIGHOCTI TUIOCKOT ITOBEPXHi.

Fig.1. Illustration of the law of inverse squares
for illumination of a flat surface.
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OxkpeMi TIUTaHHS JOCIITKEHHS TOOYIOBH
PO3MOJIITYy OCBITJIIGHOCTI IO KPUBOJIHIWHIN
nmoBepxHi posrisHyro B [8, 10, 12, 13, 19].
[Ipore, mpoBefcHMII aHA3 MOKa3aB BIACYT-
HICTh PIlICHb MMOCTABJICHOT B JIaHIi MmyOJikarii
npooIemMH.

OCHOBHE JOCJIKEHHS

B mopanpmux BUKIAAKaX IS YHUKHEHHS
MOXJIMBUX JDKEpES MOXUOOK OYyiIu TpPUHHSTI
HACTYIHI JIOMYIIEHHS: PO3paxyHKOBI BiJCTaHi
MEPEBUIIYIOTh JIIHIHHI PO3MIPH JIKEpesia CBIT-
na 6inemr HiX B 10 pasiB; mOriIMHAHHS TOBIT-
pPSIM HEXTYETbCS; CBITIIO BiJ JKepena po3mo-
BCIOJKY€EThCS TUTABHO, PO3CIFOBAaHHS BiJCYTHE.

[Ipu anaimi3i piBHSA OCBITJIICHOCTI KPHUBOJI-
HIHUX TOBEPXOHb BiJ] TOYKOBHX JDKEpen 3a
MEBHUX YMOB PO3TalllyBaHHS JDKepesa CBITIa
M0 BiJHOIICHHIO JIO JOCITIIKYBaHUX TOUYOK
MOXKYTh BHHHMKATH MOXUOKU OOYMCIICHb, BHA-
CIIIJIOK HAsBHOCTI HEiNCHTU(IKOBAHUX iJIsA-
HOK TMaJliHHA BJIACHOI TiHi. 3 METOI YHUKHEH-
Hs1 HeOOX1THOCTI pO3pOOKH MpUHANMHI YacTH-
HU alNTOPUTMIB, K O JO3BOJISIIM BHU3HAYATH
MOYATKH W 3aBEpIICHHS 30H CAMO3aTiHEHHS, Y
JAHOMY JTOCIIDKEHHI MPOIMOHYETHCS MOIUdi-
KyBaTu (HhOpMy 3aMncy KJIaCHYHOTO MHOKHUKY
3aKOHY 3MIHH OCBITJIEHOCTI, SKOMY BiJIOBiIa€e
GyHKLIA [, OIpUCYTHS B TOTOXHOCTI (2) y do-
pMi BIZJOMOi TPUTOHOMETPUYHOI (PYHKIIi KO-
CUHYyca:

f, =cosa. 3)
JI1st 1bOTO BUKOHAE€MO HACTYITHE.
1. CkopucTaeMocst BIACTHUBICTIO MPSIMOKY-

THUX TPUKYTHHKIB, 3T1IHO 3 SKOIO CyMa rocT-
pHX KyTiB (0. Ta Y, AUB. PUC. 2) CTAHOBUTb T/2:

o+y=m/2, (4)
3BIIKU BUPA3UMO 0, 4epes3 V:
oa=m/2-y. (5)
Ile mo3BOJIIE CIPOCTUTH PO3PAXYHOK KYTIB,
OCKUIbKH, 1X 3HAYEHHS MOXYTb OyTH HpPOCTI-

I1e OTPUMaHi 3 PIBHSIHb JOTHYHUX f IO KPHUBO-
JHIMHOT TOBEepXHI a (puc. 2).

Puc.2. Imocrpamis 3akoHy 00€pHEHUX KBaJpaTiB

JUTSL OCBITIICHOCTI KPUBOJIHIHHOT MOBEPX-
Hi.
[To3HaueHHS: @ — IOCHIIKYyBaHa KpPUBA;
¢ — TUTOIIMHA JIOTUYHA 10 KPUBOi @ B TOY-
i A; ¢ — TJIOMMHA TapajelbHa A0 £, 0
NPOXOAUTH YepPe3 TOUYKOBE JKEPEIIO CBIT-
na F; n — miomuHa HopMaibHa Ji0 ¢ B TO-
4mi 4 Ta 70 IUIOUIMHH, IIO YTBOPIOETHCS
MPOMEHEM 7 Ta HOTO MPOEKIi€to Ha t; n' —
IUTONIMHA TapajeibHa 10 7, M0 MpPOXO-
JIUTh Yepe3 TOUKy .

Fig.2. Illustration of the law of inverse squares
for illumination of a curved surface.
Designation: a — investigated curved
surface; ¢— the plane tangent to the sur-
face a at point 4; ¢' — the plane parallel to ¢
passing through the point light source F;
n — the plane perpendicular to ¢ at point 4
and to the plane formed by the ray » and
its projection on ¢; n' — the plane parallel
to n passing through point F.

bepyun no yBaru ToTOXHICTb (5), QyHKIIISA
(3) npuiime HacTynHy hopmy:

f,=cos(m/2-7), (6)

a 11 rpagik mnpeacraBiATHME co00I0 Tpadik
KJIACHYHOTO KOCHHYCa KyTa Y, 3MIIICHOTO Ha
n/2 BrpaBo (AUB. puc. 3).

2. IMobynyemo mie aBi A0AATKOBI (yHKIIIT
(f> Ta f3) Bix KyTa y JuId ajanTtaiii 3akoHy ooe-
pHEHUX KBaJpAaTiB JO MPOrPAMHOTO 3aCTOCY-
BaHHA. MeToro 1Mx (QyHKIIH Mae OyTH «BUPI-
BHIOBaHHS» rpadiky QyHKUII f; 32 MexaMu
o0nacTi y MpoMiKKy 3Ha4deHb y Mix O Ta m.
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[Tpn npoMy 3HAYEHHS OpPAMHAT YCiX TOYOK Y
BUPIBHIHUX 00JacTsX (1032 MEXKaMHu MPOMIXK-
ky Mix O Ta m) mae cranoButu 0. Haitbinpm
HiAXOMAIIMMHU JUISI BUKOHAHHS TIOCTaBIICHOI
METH € TaK 3BaHl curmoimanbHi ¢yHKIIi. B
HAIIOMY BHIIQJKy CUTMOINaIbHUM (YHKLISIM
/> Ta f3 MpOMOHY€EThCSI HAZATH KIACHYHOTO Ta
MO (IKOBAHOTO BUTJISILY BiJIIOBITHO, a caMe:

f,=1/(1+e7), (7)
f,=1-1/(1+e "), (8)
ne e = 2.7182 — ocHOBa HaTypaJIbHOI'O JIOTa-
pubMy; g — HeBim eMHUN KoedilieHT (SK
f

e

—— e — g T

Puc.3. Imoctpanis rpadiky ¢yHKIiI f.
Fig.3. Illustration of the graph of the function f;.

MpaBuiio ¢ >> 1) 31 3pOCTaHHSAM SIKOTO Xapak-
Tep mepexonay rpadika (yHKIII yepe3 BiCh
OpAMHAT cTa€e OUIbII Pi3KUM; d — BEIMYMHA
3MineHHs rpadiky GyHKIii mo oci abcuuc.

3a3nHaunmo, 1o rpadik ¢yHkmii (8) Oymy-
€ThCS1 HA OCHOBI Tpadiky ¢yHkuii (7), n3epka-
JTBHO BiJOOPaKEHOTO BiJIHOCHO OCI OpJAMHAT 1
3MIIIEHOT0 Ha BeIWYuHy d 1o oci abcuumc.
I'padiku ¢ynkuiii (7) Ta (8) mpeacraBieHi Ha
pucyHKax 4 Ta 5 BIAMOBIIHO.

3abiraroun Hamepena, 3a3Ha4MMO, IO BEIH-
yygHa mapaMmerpa d Mae OyTH NpUMHSITA PiB-
HOIO T Al TOro, 100 omepamis MHOXCHHS
GbyHKIIH f, Ta f3 1aBajla BUAUIMTA HA MHOKHHI1
3HaueHb y 06macth [0; m], AN AKOi 3HAUCHHS
GbyHKIIT foxf3 CTAHOBUTUMYTH | (IuB. puc. 6).

7l
—***4****4****&****.—7771
f2=1/(1+e™)
2n 3n2 -m w2 0 w2 m 3w2 2n ¥
B S e
Puc.4. Lmocrpanis rpadiky GyHKIII f.
Fig.4. Illustration of the graph of the function f;.
a
1 —_—_—————————————
fr=1-1/(1+e )
(d =m)
2n 3w2 -m -w2 0 w2 =m 3m2 2« Y
)

Puc.5. Lmocrparis rpadiky GyHKIIT f3.
Fig.5. Illustration of the graph of the function f;.
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/i
_____._____,____._____.____l —— e e — e e — — — —
f2x />
2rn 32 -m w2 0 w2 =m 3w2 2n Y
B S
Puc.6. Imoctpamis rpadiky GyHKIIT fXf3.
Fig.6. Illustration of the graph of the function f;xf;.
fi
R 0 S
1 xf2 % f
2n 32 = -w2 0 w2 m  3w2 2« Y

—_—_———.—— —— — r— — — — - — — — —— — — — —4

-1
Puc.7.
Fig.7.

Imroctparnist rpadiky QyHKIT fixf5xf5.

3. 3aminroemo y popmyni (2) dyHKIO KO-
CHHYCa KyTa 0 Ha T0OyTOK QYHKIIH f1xf2Xf3, B
pe3yabTaTi 4oro, OTPUMYEMO HACTYIHY MO-
mudikoBany (amanToBany) Gopmy 3amucy Bif-
MOB1JTHOTO 3aKOHY:

E, =) fi fy fis 9)
abo B po3ropHyTiii Qopmi, BpaxoByrouu ¢op-
mynu (6) — (8):

E,=(1/r*)-cos(n/2—y)x

x[1/(1+e " )]-[1-1/(1+e )], (10

KoedirienT ¢ nouinpHo npuitMaTi sskoMora
BUIIMM Il MiHIMi3alil 1e)opMyBaHHS BUOK-
pPEMJICHOTO B PE3YJIbTaTi MHOXKEHHS (PYHKITIN
Sixfoxfs pparmenty rpadika ¢yHkuii f; (IuB.
puc. 7).

Opepxana moaudikoBaHa ¢opma 3aKOHY
OoOepHEHNX KBaJpaTiB JI03BOJISIE BPaXOBYBATH
TOW (hakT, M0 y pasi, KOJIU MPOMiHb, BUITYIIIE-
HUW 3 TOYKOBOTO JDKepesa CBITJIa 10 JOCHI-
JDKYBaHOT TOYKM KpPHUBOJIHINHOI TOBEpPXHI,
3yCTpi4Ya€ Ha CBOEMY HUIAXY MEPEIIKOAN Y

—— — — —— — — — *— — — — - — — — —— — — — —

lustration of the graph of the function f;xf,xf.

BHTJISII 1HIIMX TOYOK ITi€T 5K MTOBEPXHI, JOCITI-
JDKyBaHa TOYKa MPOCTO HE MOXKE OyTH OCBIT-
JICHOIO ITUM MPOMEHEM 1 SBIISETHCS 3aTIHECHOIO
BJIACHOIO TiHHIO TIOBEPXHI.

BUCHOBKMU I ITEPCITEKTUBU
I[MOAAJIBIINX JOCJIIDKEHD

3anpornoHoBaHa aganTarlis 3akoHy obepHe-
HUX KBaJpAaTiB JO3BOJISIE ABTOMATUIHO BHU3HA-
YaTh 30HU CaMO3aTiHEHHS TMpU MPOrpaMHil
peamizamii 0e3 HakJIaJaHHS JTOJATKOBUX 00-
MeXeHb y (opMi MaTeMaTHUYHMX AJITOPUTMIB
13 BUKOPHCTAHHSM JIOTTYHHUX oreparopis. Bis-
MoBiAHa MoaU(iKaIlis MOBUHHA IOJETIIYBAaTH
MpoIeC TPOrpaMHOi peaiizaiii BiITBOPEHHS
XapakTepy pO3MOJITY OCBITIEHOCTI KPHBOJI-
HIHHAX TIOBEPXOHb TOYKOBUMH JDKEpEIIaMu
CBITJIA.

[IponemoncTpoBaHi (yHKIIOHAJIBHI JIOMO-
BHEHHS JJAIOTh MOJJIMBICTh aBTOMATHYHO Bif-
CIIIIKOBYBaTH JIOKAJIBHUN XapakTep 3MIiHH
KyTa MepPeTHHY MOTHYHUX J0 JOCITIIKYBaHUX
TOYOK OCBITIIFOBAJILHUX ITOBEPXOHb Ta IMPOME-
HIB, II0 BUITYCKAIOTh TOYKOBI JKepena CBiTIa
B HaINpsIMKY BIAMOBITHUX TOYOK. SIKIIO Taki
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KYTH MIEPETUHY CTalOTh BiJI’€MHUMHU ab0 mepe-
BulytoTh 7 (180°), 11e CBiMYUTH, MO BiAMOBI-
IHUNA (parMeHT MOBEPXHI € CAMO3aTIHEHUM.

Ile B cBOIO yepry J03BOJII€ BUKIIIOUUTH 3
MpOoILIeCy MPOTPAMHOI pealtizaiii HeoOXiIHICTh
pPO3pOOKH J0JIATKOBUX QJITOPUTMIB ieHTHDI-
KaIlii TOYOK Mepexo/y BiJl OCBITICHUX JIO 3aTi-
HEHUX 00J1acTeil MOBEPXOHbD.

BpaxoByroun iCHyI4y CKIaJHICTh Ta pi3-
HOMaHITTS (OpM NPOEKTYBaHHS 1 IU3alHY,
3alpoONoHOBaHAa MOJUQIKAIs MOXe CTaTu
KOPHUCHUM IHCTPYMEHTAJIBHUM 3aC000M pealti-
3aI1ii KOMIT IOTEPHOTO MOJCIIOBAHHS OCBITJIE-
HOCTI CKJIAJTHUX MTOBEPXOHb.
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Some aspects of determining the level of
illumination of curved surfaces from point
sources

Hanna Kopasova, Volodymyr Skochko,
Serhii Kozhedub

Summary. As a rule, to determine the level of
illumination of surfaces from point sources, a fairly

simple regularity (the law of inverse squares) and
template rules for constructing incident rays can be
used.

This regularity is most applicable for surface
areas that are fragments of planes (or fragments
close to planes).

At the same time, when developing the design
of the internal or external environment, objects and
objects are very often encountered whose surfaces
are curved. At the same time, one of the main tasks
of designers and architects is to ensure a sufficient
level of illumination of interior and exterior items
to ensure the reliability of the perception of their
shapes and colors, as well as to achieve the neces-
sary level of visual comfort. In the end, due to the
high complexity and variety of spatial forms, spe-
cialists have to use computer simulation software
for calculations related to determining or checking
the level of illumination. At the same time, tools
involving manual calculations are becoming less
and less relevant. In the process of software im-
plementation of mathematical methods and algo-
rithms for determining the level of illumination, it
becomes important to eliminate the probability of
making design errors associated with the inability
of the software to logical thinking and analysis of
obstacles to the propagation of light rays. In par-
ticular, when it comes to analyzing the nature of
surface illumination from a point source (which
can be arbitrarily considered almost any lighting
device that uniformly scatters light, and whose
dimensions are much smaller in comparison with
the dimensions of surrounding objects), it turns out
that the use of the inverse square law does not al-
low identify self-shadowing zones during its pro-
gram implementation in the classical form without
imposing additional restrictions. Such restrictions
are manifested in the application of a number of
logical operators and template algorithms for iden-
tifying areas of incidence of its own shadow. To
avoid the need to develop appropriate algorithms,
this study proposes to modify the notation form of
the inverse square law by introducing additional
mathematical functions into it. These functions
will automatically track the local nature of the
change in the angle of inclination of the tangents to
the considered points of the illuminated surfaces.

The corresponding modification will facilitate
the process of software implementation of the pro-
cess of reproducing the distribution of illumination
over a curved surface.

Keywords. Lighting devices; point source
of light; inverse square law; computer modelling.
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