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Posenanymo npobnemy uMipiogants 0CHOSHUX XAPAKMEPUCMUK OHcepel CEIMAa — C8ImMa080I 8i00aui il c8imuo802o no-
moxky. IIpoananizogano memoou il npunaou Ons 00CTiONCEHHS BKA3AHUX XAPAKMEPUCMUK MA 3aNPONOHOBAHO YHIBEPCANbHULL
npunao 6UsHAYeHHs ePeKmusHoCmi Oxcepel Ceimaa, NPUsHaveHull O supiuents yiei npooaemu.

Knrwuogi cnosa: npunao, oxcepeno ceimua,ceimnoga 6iooaua, cimaosuti nomix.
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Paccmompena npobrema uzmepenus OCHOBHBIX XAPAKMEPUCIUK UCTHOYHUKOB CBEMA — C8enO6oll 0moayu U c6eno6o2o
nomoka. Ilpoananuzupoganvl memoovl u npubopsvl 0N UCCAEO08AHUS YKA3AHHBIX XAPAKMEPUCMUK U NPeO0NCeH
VHUSEpcanbHulll npubop Onsi onpederenusi dPOeKmueHocmu UCMOYHUKO8 C8emd, NPeOHA3HAYeHHbll Ol peuleHus Imou
npoobaemul.

Knrwouesvie cnosa: npubop, ucmounux ceema, ceemogas omoaud, c8emosoti nomox.

Puc .: 5. bubn .: 5.

In this article was considered the problem of measurement of the main characteristics of the light sources - light output
and luminous flux. Were analyzed methods and devices for the study of these characteristics and was proposed universal
device for determining the efficiency of light sources designed to solve this problem.
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ITocTanoBka npodjeMu. EKoHOMIs €IeKTpUYHOI €Heprii € akTyaabHUM MUTAHHSAM Halllo-
ro 4acy, a OCBITJIEHHS POoOOYHX Ta MOOYTOBUX MPUMIIICHh CTAHOBUTH BaroMy YacTHHY 3ara-
JBHOTO CIIOKHUBAHHS eJleKTpoeHeprii. HuHi, muTaHHs 110710 BU3HAYEHHS €HeproeeKTHBHOCTI
JIaMII CTOITh JIOCHUTh TOCTPO. A CTBOPEHHS JIKEPEII CBITIA, SKI Oyau O MaKCUMaJIbHO €(EeKTH-
BHUMH, € OJHUM 3 aKTYaJIbHUX 3aBJIaHb, IKi MOPYIICHI BUCHUMHU Ta 1HKEHEPHO-TEXHIYHUMHU
npalliBHUKaMHU.

CporoniHi icHye BeNMKa KUIBKICTh PI3HOMAHITHUX OCBITJIIOBAJILHUX MPUCTPOIB, 110 BiIpi-
3HSIOTHCS IPUHITUTIOM 111, OyZ0BOIO Ta mpu3HadeHHsM. [IpoTe OIIbIIICTh 3 HUX CKIAAAEThCS
3 JIBOX OCHOBHHX 4YacTHH [1]: [pkeperna cBiT/Ia il ONTUYHOTO MPHUCTPOIO, SIKE MEPEPO3MOALISIE
CBITJIOBUH TIOTIK JKEpeia B MPOCTOpi (BiAOMBAE, 3aJIOMITIOE, PO3CIIOE).

OntuyHi TpUCTPoi MOXKYTh OyTH BHKOHAHI 3 J3€pKaJbHUX, 3aJOMIIOIOUUX, TUPY3HHUX 1
HaIPSMIIEHO-PO3CIFOBATILHUX CBITJIOTEXHIYHUX MaTepialiB.

Kpim mxepena cBiT/Ia # ONTUYHOTO MPUCTPOIO, OCBITIIOBAIBHUIN MPHIAX MA€ ITyCKO-
perymtorounii anapat (ITPA) — e mpucTpiii, o0 KOMyTYye, CTab1TI3ye 1 IEPETBOPIOE CICKTPH-
YHUIA cTpyM. [0 KOHCTPYKTHBHHX €JIEMEHTIB OCBITJIIOBAJBHUX HPUIAIiB BITHOCATHCS: KOp-
MyC, YIIUTHHIOIOYI MPUCTOCYBaHHS, BY3JIU KPITIJICHHS Ta 1HIII BY3JIH.

OcCBITIIOBaIbHI MPUITAIN MOXHA TIOJUTMTH HA JIBA KJIACU: TIPUJIAIU OJNMKHBOI Tii (CBITHIIb-
HUKH) ¥ mpuiaad AanbHbol i (mposkekTopu). CBITHIIBHUKH BHUKOPUCTOBYIOTHCS ISl OCBIT-
JICHHSI TIPUMIIICHB 1 00’ €KTiB, BiJIAICHUX HA BiACTaHi, JUIIE B JACCATKU pa3iB OUTBII, HIXK 1X
po3mipu. [TpoxkeKTopr 3aCTOCOBYIOTHCS Ha BIACTAaHSX, B COTHI M THUCAY1 pa3iB OUTBIINX iX Jia-
METPIB.

JIy1st OCBITJIICHHSI IPUMIIICHD 1 BIAKPUTHUX TLIONI BUKOPHUCTOBYIOTHCS JIAMITH PO3KAPIOBAH-
HS 1 Ta30pO3PSAIHI JaMITH.

[TopiBHsHHS mKepen cBitina 3aiiicHIOOTs, Ha ocHOBI JICTVY-IT IEC/PAS 6272221:2014
[2], 3a sikuM 10 OCHOBHMX XapaKTEPUCTHUK JIAMIT BITHOCUTHCS:
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— CBITJIOBA Bifjaya;

— CBITJIOBHUH IOTIK;

— CepelHs TPUBAIICTh CITYXKOU.

Bapro 3a3HaunTH, 110 CBITJIOBa BijJjiaya 3aBXKId BHU3HAYAETHCS JUIS MEBHOI MOTY)KHOCTI
[3]. Hanpuknan, nammna po3zxaproBants Ha 200 Bar Oyne maBatu 2000 momeHiB, ajne 1ie He
03Hayae, 110 SKIIO MM T0JIaMO Ha IT0 JK caMmy JIaMITy B JIBa pa3d MEHIY MOTYXHICTh, TO BOHA
oyne citutu Ha 1000 mromen. HacmpaBni >k BoHa Oyne naBatu HabaraTto MEHINE CBITA,
OCKUTBKH CBITIIOBiIIada HArpiTOi CHipali My)Ke MIBUIKO Majae 3 TeMIepaTyporo. AJie € 3ara-
JIbHA 3aKOHOMIPHICTD, SIKa TOJISITAE Y TOMY, 11O B CXOXHUX JUKEPEI CBITIAa PI13HOI MOTYKHOCTI
(HampuKIaa, OBl JAMIIOYKH PO3KAPIOBAHHS, Bl TAJIOTCHKH, IBI Ta30pO3PSIHUX JIAMIIN)
OLTBII MOTYKHI JIAaMITOYKH OyayTh epexkTuBHIMME. Take sBHIIE OB’ A3aHO 3 TUM, 110 OLITBIIT
HOTYXKHI JIaMIIH — OUJIBIII 32 pO3MIPOM 1 BiIJAIOTh MEHIIUN BiJICOTOK €HEPrii y BUTIISAII Teria
31 CBO€1 MOBEPXHI.

Merta cratTi. ['010BHOIO METOO 11i€1 pOOOTH € PO3TIIsA] OCHOBHHUX MPUHITUIIB MOOYIOBH
MpUJIay JJI1 BUMIPIOBaHHS CBITJIOBOTO IMOTOKY ¥ CBITIIOBOT Biaadi Jkepena critia. s mo-
CSITHEHHSI TTOCTABJICHOT METH MOTPIOHO BUKOHATH TaKi 3aBJaAHHS:

— TpoaHaji3yBaTH HassBHI CTOCOOW BU3HAYCHHS CBITJIOBOI BiJaadil KEPEI CBITIA;

— BHU3HAYUTH CYTHICTh METONY, IMOKJIAJICHOTO B OCHOBY IMPHUHITUITY i MPHIaIy ISl BU-
3HAYCHHsI CBITJIOBOI Bijjayi Jykepesa CBITa;

AHaJi3 ocTaHHixX aociaipkeHb i myOaikamiii. Ha mpakTumi s po3paxyHKy CBITJIOBOi
BiJI1a4l BUKOPHUCTOBYIOTh Takuii criocid [4]. CBITIOBY Bijauy JpKEpen CBITIa 3HAXOMTh 3a

dbopmymnoro
_®
n P’

0

B K1/ CBITJIOBUH MOTIK @ — 3HAXOASTh 3 HACTYITHOTO BUpa3y @ = 1 ne Iy — cuia cBiTia B

HaIPsIMKY HOpMaJTi BiJ JDKEpelia 10 TOpU30HTAIBHOI po00voi moBepxHi /p, a M — MOKa3HUK,
10 BU3HAYA€THCA eMHipI/I‘IHO HAaCTYITHUM YHUHOM.
CBIT/IOBHI pO3MOIi OUTBIIOCT] peaJbHUX CBITUILHUKIB MOXKE OyTH HAOJIMIKEHO BUpaXKe-

Ho piBHsHHM. | =1,c0s" &z, e @ — mepuaioHansHuii KyT (puc. 1.1)

Puc. 1. J[lo nosicnennsi mepudionanvbHozo Kyma
d
o =arctg—
h

Cuuty cBiTIIa B HaPSIMKY HOpMaJl BiJI JKEpesa 10 TOPU30HTaIbHOT poO0yv0i moBepxHi /o 1
CHITY CBITJIa IiJ KYTOM ¢ 10 HOpMaJli /, 3HaXOAATh 32 BUPA3aMu:
) E_h?
I, =Eh", I, =—%—,
cos” &
ne Eop 1 E, — OCBITIIEGHOCTI, IO BUMIPIOIOTH JTFOKCMETPOM BiJIITOBITHO B HAMPSMKY HOpMAaIi J0
po6oY0i MOBEPXHI 1 MiX KyTOM ¢ 10 HOpMAaJi.
Emmipuununii mokazHuk M 00YMCITIOI0TH3 TOYHICTIO 0 ABOX 3HAKIB IMICIIS KOMH 32 BUPa30M
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Jliis BU3HAYEHHSI CBITJIOBOI Bifiayi y TakWil CrOCi0 BUKOPHUCTOBYIOTHCS TaKi BUMIpIOBa-
JBHI TpUJIaIu: BOATMETD, IudpoBuii Mumiammnepmerp 1II102.01 3 niamazoHoM BUMiprOBaHHS
3minHOTO cTpymy 0-2000 MA, mudposuit, Barmerp LIIBO2, mrokemerp «TKA-JIroke» mist Bu-
MIpIOBaHHS OCBITJICHOCTI. Bce 00iaHanHs po3MilTyeTbes B aboparopii, 1e KpiM j1aboparo-
PHOTO OCBITJICHHS, HasiBHE POOOYE 1 YEProBe OCBITIICHHS, YIIPABIIHHS SKUMH TaKOX 3IiiC-
HIOETBCSI 32 JIONIOMOTOK0 AaBTOMATHYHHMX BHMHKAYiB JIa0OpaTOpHOro muTka. ToOTo
JOCTIKEHHS DKEPEIT CBITIa BUMArae Iijiol raboparopii.

[IlompaBna icHye BuMiproBau mapametpiB jamn Viso LightSpion xommanii Thomson [5],
3a JOMOMOT 010 SIKOTO MOYKHA TE€CTYBATH CBITIOAIOHI Jammnu (puc. 2).

Puc. 2. Bumiprosau napamempis ramn Viso LightSpion komnanii

[Tpunan BUMIipIO€ Taki mapaMeTpu:

— CBiTJI0BMI TOTIK;

— MakcumanbHy SICKpaBiCTh;

— KonbopoBy TeMneparypy;

— CRI (imgekc nepenadi KOIb0pY);

— Kyt ocBitnenss;

— Po3nopin cBiTia 3a HaNpsIMKamu;

— CrnoxuBaHa MOTYXHICTb;

— Power factor (koedili€HT MOTYKHOCTI);

— EdextuBHicTh (KiIBKICTH TIOMEH Ha Bar).
[Tix yac BUMiproBaHHS TATPOH 3 JIAMITOIO TIOBEPTAETHCS MOTOPOM.
Moro TexHiuHi XapaKTEePHCTHKH TaKi:

BAT@ .o S KT
POBMIPH ...ttt 41x28x10cm
JI1ATIA30H TTOTYIKHOCT «.uvvteiuvvtesstetessseeesssesssssesssssessssessssessseesssseesssseessssessnssessnsneens 90-280 Bt
MaxkcuManbHa MOTYXHICTh JUKEPETa CBITIA .............. 3Amp (660BT, 220 B, 330 BT, 110B)
ST:):40 )11 SRRSO OPRRPPI Lumen, ITik kangema, CRI, komipHa TemriepaTypa,

Jlromen/Bar, moTyXHiCTb 1 KOe(illi€EHT MOTY>KHOCTI.
[IUPOKUIA TTPOCBIT B JUATIABOHI +.evvveesrreesureeesireesssseesssseesssseesssneessssessssnessnsees 10 o 10000 oM
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MakcuMaTbHUI POZMIP IKEPEITA CBITIIA. ..eeuveeereasrieieeaeeesireaieesseeesesssneenns 80 MM (miameTp)

XapaKkTepUCTUKHU TIPOTPAMHOTO 3a0e3MeUeHHS:

Cywmichicts 3 Windows 2000, XP, 7 32-64 bit

Bapricts nporo npunagy 11 000 y.o.

[e#t mpwtan 703BOJIsIE€ TPOBOAUTH JOCIIKEHHS BEJTMKOT KUTBKOCTI MapaMeTpiB Jam, Oi-
aemricTh 3 skux He BuMaraetbest JJCTY-IT IEC/PAS 6272221:2014. A BapTicTh HOTO BHCO-
ka.Came TOMY € HEOOXIJHICTh y CTBOPEHHI MOOUIBHOTO MpHUJIaay Ul BUSHAYCHHS e(EKTHB-
HOCTI pkepena cBiTia. [lpwiman Takox Mae OyTH yHIBEpCaabHUM, TOOTO MiJXOMUTH JIJIS
PI3HUX THUIIB JIaMII.

Buxiaax ocHoBHOro Mmarepiasy. [IpoananizyBaBim HassBHI METOM BH3HAYCHHS €(PEKTH-
BHOCTI JDKEpes CBiTJa, MOXKHA 3a3HAYMTH, L0 MpUJIa]l BU3HAUYEHHS €PEKTHBHOCTI JKepel
CBITJIa TIOBMHEH BKJIIOYATH B cebe (puc. 3): mKepeno crpymy, HudpoBuil BaTMETp (Tpuiiaf
JUIS. BUMIPIOBaHHS €JIEKTPUYHOI MOTYKHOCTI JKEpes CBiTia) Ta uupoBuil okeMmeTp (Ipu-

naj, 3a IOMOMOIO0 IKOT0 MOYKHA BU3HAYMTHU IHTEHCUBHICTB JIKepelia CBITJIA).
Tlsxepeno crpymy — YHiBepcalbHHUMI _® Llndposmi
HaTpon JIIOKCMETP
Hudponuit Brnox ALIIT
BATMETP

I

Kommn'totep

I

Momnitop

Puc. 3. Brok-cxema npunady 0nst 6u3HaAUeHHs epeKmugHOCmI dxcepend ceimia

Curnanu 3 nux npunazais yepes 6ok AL nepenaroTbes Ha KOMIT I0TEp, SIKUH 00paxoBye
OTpUMaHi JaHl Ta BU3HA4ae KoedilieHT ePeKTUBHOCTI JKepena cBiTia. Pedynprar BigoOpa-
XKATUMETHCSI Ha MOHITOP1 KOMIT I0Tepa.

Jlo mpuiiagy Tako)k MOBUHEH BXOJUTH YHIBEpPCAJbHUN MATPOH AJIS MIAKIIOUEHHS PI3HUX
THITIB JIAMII.

JI>xepeno eIeKTpUYHOro CTPYMYy MOBHHHO MaTH IUIABHHUM PerynsTop Hanpyru B Mexax 0
— 250 B i 3maTHicTh A0 IEpeXOy BiJl 3MiHHOI O IPOCTIHHOI HATIPYTH.

VYHiBepcalbHUIM MAaTPOH TOBUHEH JO3BOJISITH TMIAKIIOUEHHS OIIBIIOCTI HAasBHUX THIIIB
nami. IIpotoTunom omy ciyrye OeTeKTop Ui MmepeBip-
KM CIIpaBHOCTI Jiamn (puc. 4). A/pke BiH Ma€ po3’€MH ITiJT
pi3HI BUM TATPOHIB.

[IporoTHnomM BaTMETpy MOXKE CTaTH MOOYyTOBa pO3eT-
ka-BatMeTp (puc. 5). lleil mpuian nokasye CHOKUBaHHS
HAaBaHTAKCHHsI y BaTax, HAMpPYTy 1 4aCTOTY B MEPEXI, ue-
pe3 sIKy TIPOTiKae CTPyM, a TAaKOXK MiJCYMOBYE CITOKHBaH-

HsI EHEepTii.
Puc. 4. Jlemexmop cnpaenocmi namn Liudposuii

JIOKCMETP TMOBUHEH BUMIPIOBATH OCBITJIEHICTh HA - _ ol
JSHII TUIomero 6mm3bko 1200 ev?. 3 ypaxyBaHHAM Bi- /
JXUIEHHS IPOMeHs 110 BepTHkani. ToMy 1eii mpucTpiit |
noTpedye OKpeMOoro po3poOIeHHS.

[TepenbavaeTbes, MO BCS KOHCTPYKIliSI TTOBUHHA
He nepeBuiryBatd 0,5%0,5%0,5M 1 OyTH PO3MILIEHOIO
y CBITJIOHEIIPOHUKHOMY KOKYCi 3 TKaHUHH (puc. 6).

Puc. 5. Bammemp nobymoguii
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500 mm

[ 500 wmm |

Puc. 6. Eckiz npunady susnavenna epekmusHocmi 0xcepena ceimaa:
1 — yuisepcanvnuii nampou,; 2 — cimaoHenpoOHUKHUL KOXCYX, 3 — NPUCMpill Kepy8aHHs Hanpy2or,;
4 — wnyp orcusnenns; 5 — wHyp 3’ €OHAHHA 3 KOMN T0Mepom

BucnoBku i mpomo3unii. OTxe, /Ui BUTOTOBJICHHS MpUJIaAy BU3HAYCHHS €(PEKTUBHOCTI
JoKepesta CBiTa HeOOX1HO BUPIIIUTH Taki MpoOIeMHu:

—  PO3pOOUTH KOHCTPYKIIIIO TIPUITALTY;
PO3pOOUTHU ENEKTPUUHY CXEMY 3 €HAHb MPUIALIY;

—  PO3pOOWTH MATPOH IS TiAKITFOYCHHS OUTBIIOCTI HASBHUX THUIIIB JIAMIT;

—  po3poOuTH HUPPOBUI TIOKCMETP, SIKUI JO3BOJISB O JOCHIKYBATH PI3HOMAHITHI JKepe-
Jla CBiTJIA;

—  pO3poOuTH MporpamMHe 3a0e3MeUeHHs ISl IPUIIaLTy.

VYci 1i nepeniveHi npobjieMyu BUMAararoTh MOJAIBIIOTO HAYKOBOTO JTOCIIKCHHS.
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