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0.B. BABEHKO

BiHHULBKHI HAL[lOHAIBHUH TEXHIYHHN YHIBEPCUTET

AA. BUIMUAIIL, A.A. ITYIb

BiHHWIbKHIT HAIllOHAIBHUN arpapHHil yHIBEpCHTET

HABJMKEHU METOJI BUSHAYEHHS OCBITJEHOCTI ITIJI YAC BUKOHAHHS
EHEPTETUYHOI'O AYIUTY CUCTEMMH 30BHIINHBOI'O OCBITJIEHHSA

B cmammi npoaHnanizoeaHo npoyec npakmu4HO20 BU3HAYEHHS 0C8IMJ/AeHOCmI C8IMU/AbHUKIE 308HIWHbLO20
ocsimsenHs. HasedeHo cxemu 30ilicHeHHs1 c8iIM10mexXHIYHUX 8UMIPI08AHb. J]/151 BUMIDIOBAHHS OC8IM/IeHOCMI HA He8eAUKUX
8IdcmaHsX MOXCHA BUKOpUCMAMU CXEMY 3 20pU30OHMAAbHUM PO3MIWEHHAM C8IMU/AbHUKA, A 018 8UMIPIOBAHHS] HA 3HAYHUX
gldcmaHsx doyinbHO 8UKOpUCMAamu cxemy 3 8epmuKa/abHUM PO3MIWEHHAM ceimuabHuka. flocaidu 3a makumu cxemamu
HecK/1adHo peasaizyeamu 8 peaabHux ymoeax OisAbHOCmi eHepzoaydumopd, OCKiAbKU nompe@yomb Jauuwe 3dcofis
Kpin/ieHHs c8IMUAbHUKA 3 MOXCAUBIcmI0 11020 no8opomy Ha 3a0aHull Kym i 8UMIpr08aAIbHO20 NPUCMPOI0 — AIOKCMempd.
30iticHeHO NopieHsIHHA cnoco6i8 8U3HAYEHHSl 0C8imM/eHOCMI: 3 BUKOPUCMAHHAM Kpugoi cuau ceim.aa, wo no6ydosaHa 3a
pe3y/emamamu c8im/a0mexHiYHUX 8UMIPIOBAHb HA 3HAYHIll @idcmaHi 8i0 c8iMU/NbHUKA; 3 BUKOPUCMAHHAM Kpugoi cuau
cgimaa, wo no6ydosaHa 3a pe3yAbmamamu C8iMA0MexHIiYHUX GUMIPI08AHb HA HeseAUKIl 8idcmaHi 8i0 ceimuibHUKA ma 3
BUKOPUCMAHHAM pezpeciliHux Modesell. BcmaHosseHo, wo nepwuill cnoci6 6invw epekmusHull 3a HeobxidHocmi
8U3HaYeHHs1 oceim/ieHocmi Ha eidcmawi noHad 8 m, dpyeutl - Ha gidcmaHi do 8 M, a mpemili - 3a 6ydb-siKOi 8idcmai.
Oco6.augicmb mpembo2o cnocofy no/sieae 8 He06xXioHoCcmi OMpUMAHHS 3HAYHOT KiibKocmi pe3yabmamie c8im/10mexHiYHuX
8UMIPIOBAHL 01 6a2ambox HANpsMie po3noscrdxceHHss ceimsao8ozo nomoky. Ilid uac aHanaisy moxcausocmi
BUKOPUCMAHHA pezpeciliHux Mmodeseli 045 noBydosu aHaaimuyHoi 3asexcHocmi oceimseHocmi 8i0 eidcmawi 6id
CBIMU/IbHUKA B8paxo8aHo, WO Us 3a/excHicmb Mae zinepboaivHuli xapakmep. Takum YuHOM 3anponoHOBAHO
guKopucmosgyeamu He/iHiliHy o00HogakmopHy pezpeciliHy Modenb 045 2inep6oiuHOi @YHKYIOHANLHOI 3a/excHoCmi.
TloedHaHHs 8Ka3aHux cnoco6ie 003605€ 3anponoHysamu Memod U3HAYEHHS 0C8IMAeHOCMI C8IMUAbLHUKAMU 308HIUHBLO20
0c8imJ/eHHsl, 8 OCHO8Y K020 NOK/AAOEHO BUKOPUCMAHHS NO6YJ08AHUX HAGAUNMCEHUX KPUBUX CU/AU C8im/Aa HA OCHO8I
8UMIpI0BAHbL 0C8IMIEHOCMI HA KOHKpemHUX 8i0cmaHaX ma 3 8UKOPUCMAHHAM pezpeciliHoi modesi. Memod modce 6ymu
guKkopucmaHuil 013 nonepedHboi OYiHKU 3HAYeHHs1 oceim/ieHocmi nid Yac eHepeemuyvHo20 ayoumy cucmemu 308HIWHLO20
0C8IMm/eHHs.

Karuosi caosa: oceimaenicme, kpuea cuau cgimaa, peapecitiHa modets.
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APPROXIMATE METHOD OF DETERMINING LIGHTING DURING THE EXECUTION
OF THE ENERGY AUDIT OF THE EXTERNAL LIGHTING SYSTEM

The article analyzes the process of practical determination of the illumination of outdoor lighting fixtures. Shows the
implementation of lighting measurements. For measuring illumination at short distances, you can use a scheme with horizontal placement of
the lamp, and for measuring illumination at long distances - it is advisable to use a scheme with vertical placement of the lamp. Experiments
on such schemes are easy to implement in real-life conditions of the energy auditor, since they require only fixing means for the luminaire
with the possibility of its rotation at a given angle and a measuring device - a luxmeter. A comparison was made of methods for determining
the illumination: using the luminous intensity curve based on the results of lighting measurements at a considerable distance from the
luminaire; using the light intensity curve based on the results of lighting measurements at a short distance from the luminaire and using
regression models. It was found that the first method of determining illumination is more effective if it is necessary to determine illumination
at a distance of more than eight meters, the second method of determining illumination at a distance of up to eight meters, and the third
method of determining illumination at any distance. The feature of the third method is the need to obtain a significant number of results of
lighting measurements for many directions of propagation of the light flux. When analyzing the possibility of using regression models to
build an analytical dependence of illumination on distance from a lamp, it was taken into account that this dependence is hyperbolic in
nature. Thus, it is proposed to use a non-linear single-factor regression model for hyperbolic functional dependence. The combination of
these methods allows us to propose a method for determining the illumination of outdoor lighting fixtures, which is based on the use of
constructed approximate light intensity curves based on measurements of illumination at specific distances and using a regression model.
The method can be used for a preliminary assessment of the value of illumination during an energy audit of an outdoor lighting system.

Key words: illumination, light intensity curve, regression model.

IMocranoBka npodaemu
EnepreTnuHmii ayUT OCBITIIIOBAIBHUX YCTAHOBOK € BXKJIMBUM 1 BCE OLTBII MEPCHEKTHBHUM HAMPSIMOM
JUSUTBHOCTI B HApOJIHOMY rocronapcTi. Cepell XapaKTepHUCTHK, SKi 4acTO HEOOXIHO OTPUMATH ayIUTOpy, € KpHUBa
CHJIM CBITJIA CBITHJIBHUKA 1 3HAYEHHS OCBITJICHOCTI B KOHKPETHHX TOYKax. OCOOJMBO 1€ aKTyaJIbHO Yy BHIIQJIKY
poOOTH 3 HOBHUMHM CBITWIIBHHUKAaMH, 30KpeMa CBITJIOMIOAHWUMH, SIKi IIHPOKO PO3POOISIOTHCS MiANPHEMCTBAMU
Ykpainu.
AHaJIi3 0CHOBHHEX JIZKepes
[Mocrae 3amaya po3poOICHHST METOy BU3HAUCHHS OCBITJICHOCTI, SIKUI TO3BOJHUTH OTPHMATH PE3yJIbTaTH 3
TOYHICTIO, JIOCTaTHBOIO JUIS TIONIEPEAHBOI OIIHKM SKOCTI poOOTH CBiTHIBHHMKA. Bimomoio € dopmymna s
BU3HAUYCHHS OCBITIIEHOCT] Ha pOOOUiii MOBEPXHI BiJ TOYKOBOTO CBITHIIBHHKA!
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I, -cosa
==

ne I, — cuna cBitna npu meBHOMy KyTi OL, Kit; / — BiACTaHb Bij CBITHIBHIKA 10 PO3PaxyHKOBOI MOBEPXHI,

E , M

M. Biamosigao mo miei popmymu
_E-I

. 2
cos
®dopmyina (1) mokasye, 0 I pO3paxyHKY 3HAYCHHS OCBITJIICHOCTI B KOHKPETHIN TOYIlI HEOOXITHO MaTH
iHpOpMaIi0 NpO CHIIM CBITIAa MpPW Pi3HUX KyTax Ul CBITHJIBHHKA, IO JIOCTIKYeThcs. B yMoBax mpoBeneHHS
€HeproayJuTy MOXK€ BHHUKHYTH CHUTyalis, KOJM Ha IiJIPHEMCTBI BHKOPUCTOBYETHCS CBITHIBHHUK, JUIS SIKOTO
BHUHHKAE CKIAIHICTD 3HAWTH iH(OpMaNio mpo KpuBy cuid cBiTia. Lle Moke OyTH 3 Halpi3HOMAHITHIIIMX TPUYHUH,
HANPUKJIAM, CBITWJIBHUK BHUTOTOBICHO MAJIOBIIOMHM BHUPOOHHUKOM, SKHH HE MaB dUiTKoi iH(popmamii mpo
CBiTIIOpO3mOAiN. B TakoMy BHmanKy mocTae akTyaidpHa 3afada MOOYJOBH HAONMKEHWX METONIB PO3PaXxyHKY
OCBITJICHOCTiI Ha OCHOBI KpWBOI CHIIHM CBITJIa, IO 3HATA CAMHUM ayIUTOPOM Ha HAasBHOMY B HBOTO OONagHaHHI. 3
ornsimy Ha ¢opmyny (1), 3amponoHOBaHO BH3HAYATH OCBITJIEHICTh TOYKAaX Ha OCHOBI EKCIIEPUMEHTABLHO
OTPUMAaHMX 3HA4YeHb CHIIM CBITIa eHeproayxuropaM. ExcliepuMeHTanbHa KpHBa CIJIM CBiTIa 0e3 CHeLialbHOro
obnasiHaHHsT Moe OyTH moOynoBaHa 3 oy Ha Gopmyny (2) HUISIXOM BUMIPIOBaHHS OCBITJIIEHOCTEH HABKOJIO
CBITWJIBHUKA B TOYKAX 3 BIACTaHHIO /, 110 ONHCYIOTH KOJIO. Take BUMIpIOBaHHSI MOXe OyTH BHKOHAHE JIIOKCMETPOM
B IUIOIIMHAX, IO 3aBXIH MEPICHANKYISIPHI HEHTPaNbHIHM Bici CBITHIBHHKA 1 CTAaHOBIATH 3 Heto KyT OL. IToctae
muTaHHA BHOOpy Bincrani /. B OGaraTeox miTepaTypHUX DKepenax, Hampukiman [1-7] BigmiueHo, mo mis
e(EeKTUBHOTO 3HATTS KPUBOI CHJIM CBITJA HEOOXiJHO 3a0e3Ne4nTH BiJCTaHb JO0 TOYKH BHMIPIOBAaHHS, B SIKii
CBITWJIBHUK MOXHAa BBQXXaTH TOYKOBHM. JIJisi CBITHIBHMKIB BYJIMYHOTO OCBITJICHHS I BIJCTaHb ITOBHHHA
NepEeBUIYBaTH 2 M. 3 MPaKTUYHOI TOYKH 30pY IiJ Yac MPOBEICHHS €HEPreTMYHOro ayAuTy 3pYYHO BHMIpIOBATH
OCBITJIEHICTh 200 IPU FOPU30HTAIILHOMY PO3MIIIIEHHI CBITWIIBHHUKA, OJHAK IOPIBHIHO HEBEJIMKHUX 3HaueHHsX [ (2—
2,5m) (puc. la), abo npu BepTHKaJIHHOMY PO3MILICHHI CBITHIBHUKA, KOJIU LSl BiACTaHb 301IbIICHA 0 HEOOXIIHOTO
JUISl TIPaKTHKW 3Ha4deHHs (puc. 10). B ocTaHHbOMY BHINAAKy, OCKUIBKHM CBITHJIBHUK IOBHHEH OYTH PO3MilEHHH
MapaJiesIbHO JI0 CBITJIOYYTIMBOTO €JIEMEHTA JIIOKCMETpPa, TO iX 00MI1Ba HEOOXiIHO OBepTaTH Ha KyT OL [8].

I(X

Puc. 1. Cxemu npoBeieHHsI 10CTi1y: a) 3 TOPU3OHTAJIBLHUM PO3MillleHHSM CBITHJILHUKA;
0) 3 BepTHKAILHUM PO3MillleHHAM CBiTHJIBHHKA

Byno mpoBeseHO nocmipkeHHs CBiTHIBHHMKA BynuuHoro ocBiTieHHs JKKVY-11Y-70-011 3 HarpieBoro
namIoro, notyxHictio 70 Br, a Takox cBitmipHuka PKY-13-125-002 3i cBitnogionamu, notyxHicTio 45 Br. Ha
MOYaTKy JAOCHiAy OyJI0 OTPUMAaHO eKCIIEPUMEHTAJIbHI 3aJC)KHOCTI OCBITIICHOCTI BN BIACTaHI 10O TOYKH 11
BuMipioBanHs. Ha puc. 2 s NpuMKIagy HaBeleHO 3ajlexHicTh ocBitneHocTi nma Bici OL=0°. Kpupa 1
XapaKTepu3ye CBITIOMIOAHUNA CBITWIGHHUK, 8 KpHBa 2 — CBITWIBHHK 3 HATPIEBOIO JIAMITOK. XapakTep KpUBHX
NIOKa3aB, 10 HAOJIMKEHO JTiHIITHA 3aJIeKHICTh CIIOCTEPIracThCst Ha BiZicTaHi, OlbIIii 3a § M.

Tomy nmomasnbii TOCTiPKEHHsT BUKOHAHI JUIs IBOX BUIAJKIB: IIPH BiJICTaHi BiJ JuUKepena cBiTia 3-8 M 1 mpu
BizcTaHi 8—15 M. MakcumanbpHa BiCTaHb B IOCIiJi MOSCHIOETHCS THUM, 110, BPAXOBYIOUH BHCOTH OTOP BYJIUYHOTO
OCBITJICHHS 1 BiICTaHi Mi’ OCTaHHIMH, JOCTaTHHO JAOCHIPKYBaTH OCBITJICHICTh Ha BiJICTaHI OPiEHTOBHO 70 15 M.

MeTta podoTH: BU3HAUMTH i IPOAHAII3yBaTH OCBITIICHICTh HAa OCHOBI KPHUBOI CHIIM CBITIa, 110 MO0y J0BaHa
3a pe3yNbTaTaMH [IOCIiAy, BUKOHAHOTO 3a CXEMaMH, II0 HaBeJeHi Ha puc. 1, TOOTO NpHW TOPHU3OHTAIHHOMY i
BEPTHKAIFHOMY PO3MIIICHHI CBITHIBHHKIB. Taki JOCTIIN HECKIATHO peati3yBaTH B pealbHUX yMOBaX HisUTBHOCTI
€HEeproayauTopa, OCKUIBKH IMOTPeOyIOTh JHINE TMPHUCTPOIB IS 3aKPIIUICHHS CBITHIBHHKA 3 MOXJIIHBICTIO HOTO
MIOBOPOTY Ha 33laHui KYT 1 JFOKCMeTpa, Harpukiaz tumy 10 116.

Bukiag ocHOBHOr0 MaTepiany

BpaxoByrouH, 10 3aJEKHICT E(l ) Ma€ TimepOOoJIYHUN XapakTep, 3alpPOIMIOHOBAHO TAKOX BHU3HAYATH
OCBITJICHICTh B MOTPIOHUX TOYKAX 3 BHUKOPHCTAHHSIM HEJIHIHHOT OXHO(MAKTOPHOI perpeciiHoi Mojenmi uis
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Puc. 2. 3ane:xnocti ocBiT/IeHOCTi 151 CBITUILHUKIB: 1 — 3 HAaTpi€BOIO 1amMNI010, 2 — 3i cBiTJIOAIOAAMU

rinep6o1iyHoT PyHKIIOHAIBHOT 3aJIeKHOCTI [9]:

E(l)=b,+-L, 3)

o ) ab, +cb, =d _
ne xoedimientu b, b1 BHU3HAYAIOTHECS 3 CHCTEMHU PiBHSIHB , Bkl a, ¢, d, f, g —

cby+ fb, =g

KOe(iliEHTH, 110 BU3HAYAIOTLCA HA OCHOBI 316paHMX IIijl YaC BUMIpIOBAaHb JaHUX [ ; Ha KOHKPETHHUX BiJICTaHAX ) i

1 1 E.
a came: a=Zi,c=ZT,d:ZEi,f:ZF,g:ZT_

BpaxoByrour BUILEBHKIAIEHI MPOMO3MIi OyJ0 MPOBENEHO BHUMIPIOBAHHS 1 BHKOHAHO MaTeMaTH4YHE
MOJIEIIOBaHHs. Pe3ybraT HaBeAeHoO Ha puc. 3.

A
‘E.mc E. nx
350 50
45 i
300 ) NS 4
250 35
200 \< 30 \~ =
n - A
150 N ;g P
- 2 i S
100 < <o 3 15 ——
% 7\\%\ 10— = i —
5 47‘— —_———_— 5 —
0 T T T T T L 0 T T T T T T T L
3 4 5 6 7 g L 8 9 10 11 12 13 14 15 M
a) 0)
A E. ik A E, ik
500 70

60
400 \/ | 50 \ :
300 \\ ™ \k
20 \ \k
2 3 20
o VAR e N ' 3
4

0 >

Lm

8 9 10 11 12 13 14 15

B) r)

Puc. 3. Pe3yabsTaTn gociilxKenb CBITHIBHUKA 3 HATPi€BOIO J1aMnolo (a, 6) Ta i3 cBiTyioaionamu (B, r)

Ha puc. 3 kpuBa 1 — 3a1€XKHICTh OCBITJIICHOCTI, IO PO3paxOBaHa HA OCHOBI EKCIIEPUMEHTAIBHOT KPUBOL
CHJIM CBITJIA, sIKa 1MOOy/I0BaHa 3 BUKOPHCTAHHSAM BHUMIpIOBaHb OCBITJICHOCTI Ha 3HAa4HIl BIICTaHI BiJ| CBITHJIBHUKA (32
CXeMo10, 10 Ha puc. 10 Ha Binmcrai 15 M); 2 — 3aJIEKHICTH OCBITJICHOCTI, IO MOOYIOBaHA 3 BHKOPHCTAHHSIM
HeJiHIMHOI oHO(MaKTOpHOI perpeciifHoi Moxemni Juist TinepOoIiYHOT (YHKIIOHATBHOI 3aJIEXHOCTI; 3 — 3aJeXHICTh
OCBITJIEHOCTI, III0 OTPHUMaHa E€KCIIEPUMEHTAILHO 3 BHKOPHCTAHHSIM JIIOKCMETpa; 4 — 3aJIeXHICTh OCBITJICHOCTI, IO
po3paxoBaHa Ha OCHOBI €KCIIEPUMEHTAJIBHOI KPHBOi CIUIM CBITJA, sIka TIOOYAOBaHA 3 BUKOPHCTAHHSIM BHUMIpPIOBaHb
OCBITJICHOCTI Ha HEBEJHKIil BiZICTaHi BiJ CBITIJIbHHUKA (32 CXEMOIO, IO Ha pHc. la Ha BiAcTaHi 2,5 M); 5 — 3aJeXKHICTh
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OCBITJICHOCTI, III0 OTPHIMaHa Ha OCHOBI KPHBOI CHIIM CBiTJIa BUPOOHWKA CBITIIHHUKIB. KprBa 5 HaBeneHa TibKH s
ceitwibHuKa JKKVY-11VY-70-011 i3 HarpieBOrO JIaMIOIO, & CBITHJBHHK 13 CBITJIOAIOAaMH € EKCHEepPUMEHTAIbHUM
3pa3KoM, He € Ha CTa/lil BUPOOHUIITBI | HAIAaHW#T 1715 F0T0 TOCITIIKEHHS OpraHi3allieto-po3pOOHUKOM.

AHani3 BUIIEHABEACHUX 3aJEKHOCTEH JI03BOJISIE BIAMITHUTH HAcTymHe. Y BHIAJKy BHKOPUCTaHHS
3aIlpOIIOHOBAHOTO METO/Y OTPUMAaHHS OCBITJICHOCTI Ha OCHOBI MOOyZOBaHOI HAaONMIKEHOI KPUBOI CHIIM CBITJIA 32
CXeMOI0 pHC. 10 (3 BUKOPHCTaHHSIM BHMIPIOBaHHS OCBITJICHOCTI Ha 3HAYHIl BiJCTaHi), HOMIU€HO, 1110 MPH BiICTaHI
BiJl CBITWJIPHMKA, OLTBIIINA HDK 8 M, pO301XKHICTD M)XK €KCHIEPIMEHTAIBHOIO 1 TEOPETUYHOI0 KPUBUMH 3MEHIITY€ThCS.
[Ipu MeHmmi# BifcTaHi, HiXXK 8§ M, HABIAKH — TOYHIIIAM € BH3HAYCHHS OCBITIICHOCTI HA OCHOBI JaHUX 3 KPUBOI CIITH
CBiTNa, 1m0 moOyJoBaHAa Ha OCHOBI BHMIpIOBaHb Ha HEBENWKil Bincrani (2-2,5 Mm). Bukopucranus perpeciitHoi
MOZeN € HalOUIbII TOYHWUM, OFHAK MoTpedye OiMpmIol KUMBKOCTI maHuX. st #oro epeKTHBHOTO MPaKTHUIHOTO
3acTOCYBaHHSA HEOOXiTHO MOOYIyBaTH perpeciiiHi GyHKIIi s 0araTh0X HANpPsMIB CBITIIOBOTO MOTOKY B IEKIJTBKOX
MepHIiaHHUX IUIOMIMHAX.

3amikaBieHHsA BHUKJIMKala KpHBa 5, IO MoOyZOBaHa Ha OCHOBI TaOJIMYHMX IaHUX MiINIPHEMCTBA-
BUpPOOHMKA PO 3HAYEHHS CHJIH cBiTIa. L[5 kpuBa € moxiOHa 10 eKCIIepUMEHTAILHO BUMIPSIHOT, OJJHAK PO3TAIIOBaHA
nemio Hikde. [IprdnHOI0 po30IXHOCTI € HasIBHICTh BiOMTOI CKIIQJI0OBOT OCBITJICHOCTI B NMPHUMIIICHHI MPOBEICHHS
JOCITIZDKEHHS, sIKa 3aBHIILYE [MOKa3H JIFOKCMETpa TiJ 4ac eKcrepuMeHTy. HaOnmkeHe BHMIpIOBAaHHS 3a3HA4eHOl
BIiZIOUTOI CKJIaJI0BOI MMOKA3aJIo, IO 11 3HAYCHHS JIGKHUTh B Mexkax 5-35 5k (B cepenmuboMy 20 JIK) B 3aJISKHOCTI Bij
TOYKH Ha Bici BUMiptoBaHHs. 3 puc 30 BHIHO, 0 po30DKHICT MiX KpuBUMH 3 Ta 5 € B Mexax 20 5k. 3 1poro x
PUCYHKY BHIUIMBA€, MO OUIBII JOCTOBIpHI pE3yNbTaTH B pPEAIBHHX YMOBaX IPOBEICHHS ayAWTOPCHKOTO
JOCIHI/DKeHHST (32 HAsBHOCTI CTIH TNPHUMIIIEHHS, L0 CIPUYMHSIOTH IIOSIBY BiOWTOI CKIIaM0BOI OCBITJIEHOCTI)
BHUHHKAIOTh B Pe3yJbTaTi BUKOPHCTaHHS KPHBOI CHJIM CBITJa, sika MOOy/IOBaHa Ha OCHOBI ONM)XKHIX BHUMIipIOBaHBb
ocBiTieHocti (2,5 M). BkazaHa BHCOTa IOSICHIOETHCS € W TPAKTHIHOIO MOXKIHUBICTIO ayIOUTOpa IMPOBOIUTH
BHUMIPIOBaHHS BPYYHY. TOUHIMINI pe3yIbTaT CIIOCTEPIra€Thes 1 Ha DUISHIT BUMIPIOBAaHHS 10 8 M.

IToGynoBa perpeciiiHoi Momeni Moxke OyTH MOTPIOHOI JUIS IPOBENCHHS MEPEXPECcHOl MepeBipKU
pe3yJbTartiB, 0 OTPUMaHi Ha OCHOBI MOOYIOBaHOI HAOIMKEHOI KpUBOI cuii cBiTia. OnHak, s 3abe3nedeHHs
JIOCTOBIPHHX pe3yJIbTAaTiB HEOOXiJHO CYTTEBO 3HU3UTH BIIOMTY CKJIaZoOBY OCBiTIeHOCTi. OCTaHHE MOXe OyTH
JOCSITHYTO IUISIXOM 3aKPUTTS CTiH NMPUMILIEHHS, B SIKOMY BiIOYyBa€ThCs JOCITIDKEHHS MaTrepiajioM 3 SKOMOTa
MEHIINM KOe]ili€eHTOM BiIOWUTTS (HANPHKIIAA YOPHOI MAaTOBOIO TKaHMHOI0). 3 pHC. 3B,r BHIHO, IO XapakKTep
3aJI@KHOCTEH Ul CBITHJIbHMKA 13 CBITJIOZIOAaMH JIO3BOJISIE CQOPMYBAaTH MOMIOHI BHUCHOBKH. BanBicTh
3aCTOCYBaHHS 3alIPOIIOHOBAHOTO METOJLY

Ha puc. 4 HaBeneHO KPHBI CHIIH CBITJIA TOCTIIKYBaHUX CBITHIBHHKIB, IO TTOOYAOBaHI 3 BUKOPHUCTAHHSIM
BHIIIE 3aIIPOIIOHOBAHOTO METO/TY.
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Puc. 4. Kpui cuim cBiTia 15 cBiTHIBHEKIB i3 cBiT10Ai00aMu (1) i 3 HaTpieBolo namMmnomo (2)
B MepuaiaHHuX miommuHax 0° (a), 45° (6), 90° (B)
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Puc. 5. Po3paxyHok ocBiTiieHocTi Ha BigcTani d Bix ocBiT/II0BaIbHOT OMOpPH, BUCOTOIO 8 M: 1 — 1711 CBITHIbHUKA 3 HATPi€BOIO
JIAMIION0, 2 — JUIA CBITWJILHHUKA i3 cBiTUI0Ii0oMaMu

Ha puc. 5 HaBemeHO 3aJeKHOCTI OCBITICHOCTI, sSKa CTBOPIOEThCS HA 3€MJI BiJl CBITHJIBHHKA, IO
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po3TamoBaHuii Ha omopi BUCOTOI0 8 M. OCBITIICHICTH PO3paxOBaHA Ha OCHOBI KPMBHUX CHIIM CBITIIAa B TOMEPEUHIN
MepHliaHHI} IUIOIIUHI CBITUIILHHKA (B3/I0BXK BYJIHII) (pHC. 4B)

Amnani3 puc. 5 n03Boisie 3p0OUTH BUCHOBOK, III0 332 HEOOXIJHOCTI CTBOPEHHS MiHIMAILHOT OCBITJIEHOCTI 4
JIK, CBITWJIBHHK 31 CcBiTJIOAionamu 3abe3nedye 11 Ha Bigcrani 10 M, a CBITWJIPHHMK 3 HaTpPI€BOIO JIaMIIOW — 13 M.
PexoMmeHpalliero eHeproayauTopa MoOXe OYyTH JOIUIBHICTh 3aCTOCYBAaHHS CBITJIIOAIOAHOTO CBITIJIBHHKA, SKHUH,
3a0e3neuyroun HeoOXiJHY OCBITIICHICTb, CIIPHSE EKOHOMIT eJIeKTPOSHEePTil, OCKUTBKH ITOTYKHICTh CBITIOAIONIB — 45
Br, mo #a 35% MeHmIe HiX HaTpieBOi JaMnu. [HIIOIO peKOMEHIAI€I0 eHeproayinTopa B JaHOMY BHUIIAIKY MOXKE
OyTH IOUUIBHICTE BHPOOHUWKY CBITJIONIOJHOTO CBITHJIPHMKA PO3LIMPHUTH MOINEpPeYHy KPHUBY CWIJIM CBIiTIa IS
301IBIIEHHS IO OCBITJICHHS, HAIIPUKJIA/I, 3 BUKOPHCTAHHSIM CIELiaIbHUX ONTHYHUX JIH3.

BucHoBok

3anponoHOBaHO METOJT BU3HAUEHHS OCBITICHOCTI B CHCTEMi 30BHIIIHBOTO OCBITJIICHHS, B OCHOBY SIKOTO
TIOKJIaJICHO TOOYAOBY HAONMKEHOI KPWBOI CHIIM CBITJIA HAa OCHOBI BHMIPIOBaHb OCBITICHOCTI Ha KOHKPETHHX
BiICTaHsIX Ta BUKOPUCTAHHS perpeciiiHoi Mozeni. BiH € npuitHATHUM 32 YMOBH [IPOBEICHHS €HEPIreTHYHOTO ayIUTy
3a BiZICYTHOCTI BHCOKOTOYHOTO JIabOpaTOpHOro o0siafHaHHA. Pe3ynbTaTn BUKOPUCTaHHA METOLY € JOCTATHIMH JJIS
(hopMmyBaHHS MOTIEPE/IHIX BUCHOBKIB MPO €()eKTUBHICTh CUCTEMH OCBITIICHHSI.
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