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1.l. Heexmakos

Onucano emanu cCMaHOBACHHSI MEMPONOSIUHO20 3a0e3-
neuenHs: c8imaogux sumiproganv 6 Ykpaini. Pezyromamamu
Po0im 3a ocmawnti poKu cmanu po3pooKka 0eKinbkox depicas-
HUX cmaHoapmie, CMeopeHHsl 0epiuca8H020 NEPBUHHO20 ema-
JAOHA 0OUHUYI C8iM1068020 NOMOKY Ma 0epICABHO20 NePBUH-
H020 emanona o0uHuyi cuau ceimaa. Jlo ckaady depicagrozo
NepeuHHo20 emanoHa O0OUHUUI cuau ceimaa 6nposacdiiceHo
001a0HaHHA 0 8I0MBOpeHHs, 30epieants ma nepeoagaHis
00UHULI 0CEIMAEHH MA GUMIPIOBAHHS NAPAMEMPIE Nyabca-
uii céimaa. Cghopmosano nepcnexmueui HanpImMKu noodab-
wux 00cAioNceHb ma po3eUmMKY CEIMA0BUX BUMIDIOGAHD.

Karouoei caosa: emanon, ceimaosa oounuys, ceimaogi
BUMIDIOBAHHS, C8IMA0GULI NOMIK, CUAA C8IMAA, OCGIMACHHS,
gomonpuiimau, ceimnodiod.

The stages of metrological assurance of light
measurements in Ukraine are described. The results of
the last few years of work have been the development of
several national standards, the creation of the national
primary measurement standard of the unit of luminous flux
and modernization of the national primary measurement
standard of the unit of luminous intensity. The equipment
for reproduction, storage and transfer of the unit of
illuminance and for measurement of the parameters of
light ripple have been introduced into the composition of
the national primary measurement standard of the unit of

0.4. Kynko

B.B. TepeuweHko

luminous intensity. The promising areas for further research
and development of light measurements have been defined.

Keywords: measurement standard, light unit,
light measurement, luminous flux, luminous intensity,
illumination, photodetector, LED.

CyuacHe MeTpoJioriyHe 3abe3nedyeHHsT CBITJOBUX
BUMipIOBaHb B YKpaiHi Oepe IMoyaTok 3i CTBOpPEHHS
y 1996 p. nepkaBHOrO TMEPBMHHOTO €TaJOHA OIMHU-
i cuim cBitia [1, 2] masg BiATBOpeHHsSI Ta 30epiraH-
HS OOWHWII CUJIM CBiTJIa — KaHIENMW i mepegaBaHHS
pO3Mipy 1Ii€i OAMHUIII POOOYMM eTaloHaM Ta pOOOUYMM
3acobam BuMmiproBaabHOI TexHiku (3BT), ski BUKOpHU-
CTOBYIOThCS B YKpaiHi (puc. 1).

Peanizatiss oguHUIN cWIM CBITJIa KaHOEIN — OI-
Hi€l i3 7-MU OCHOBHMX OAMHMIL MiXHapOAHOI CU-
cremu SI — 0GasdyBajiacsi Ha BUIIPOMiHIOBaHHI JKepe-
JJa MOHOXPOMATHYHOTO CIIEKTpa Ta BHUCOKOTOYHOMY
npuiiMayeBi — KpiOreHHOMY paJioMeTpi, SIKuil OyB
po3pobyieHuit Ta BUroToBaeHuil B HauioHaabHOMY
HayKoBoMy LeHTpi “IHctutyT Metposorii” [3]. Ho
CKJIaay eTajoHa BXOIWJIM YCTAHOBKU IS BiATBOPEHHS
CWJIM CBiTJIa, YCTAaHOBKA IIJIsI TIepeaaBaHHsI CUIU CBIiTIa,
CcreKTpoOoTOMETpUYHA YCTAaHOBKA Ta YCTaHOBKA IUIS
BUMIpIOBaHHS HeJliHiitHOCTI doTtomerpiB. Ilpu po3-
pOOJIeHHI eTajloHa BUKOPMCTOBYBAaBCSI AOCBIH IPOBIMI-
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HUX HAYKOBUX METPOJIOTIYHUX iHCTUTYTIB [4, 5], ski
IJIS TiepeaBaHHS CBITJOBUX BEJIMYMH HA IMCKPETHUX
JIOBXMHAX XBUJIb Bil KPiOTEHHOrO pamioMeTpa 10 BTO-
PUHHMX MPUIMaYiB BUKOPUCTOBYBAJIU METOA Ha OCHOBI
sazepiB. IlpoTe mpsiMe BUKOPUCTAHHS Ja3epHOTO BU-
MpoMiHIOBaYa MpPU MOPiBHAHHI KPiOreHHOro pamiome-
Tpa Ta (hoTOMETpa YCKJIaTHIOBAIOCS 4Yepe3 UYTJIUBICTh
MepBUHHOTO (hoTOMETpa 10 iHTepdepeHLIil Ta MoJsIpu-
3allii, ToMy (POTOMETpU MOBMHHI Oyau OyTM HE YyT-
JIMBUMMU 0 KOTE€PEHTHOCTI i moJsipu3alil BUITPOMiHIO-
BaHHSI i MATU OQHOPIAHY KyTOBY Ta 30HHY UyTJIMBOCTI.
YHiKaNnbHICTh pillleHHS NpPU CTBOPEHHI AEPXKaBHOTO
MEepBUHHOTO €TajloHa YKpaiHU OAWHUILI CWIM CBiTJIa
rnoJigraja y BUKOPUCTaHHI BUIIPOMIiHIOBAHHS PTYTHOL
JIaMITU, B SIKiil 32 JOMIOMOTOIO CBITIO(MiIbTPa BUALISIIN
yactoty 546 Hwm. [lepeBara pTyTHOI Jammnu ToJisirana
Yy CYTHOCTi ONTUYHOTO BUIIPOMiHIOBaHHSI, SIKE HE MOJIsI-
pU30BaHe i He KOTepeHTHE, a JOBXMHA XBUJIi OJM3bKa
no Makcumymy V(M), 3aBOSIKu 4oMmy OYJI0 OTpHUMaHO
BUCOKY TOYHICTb BiATBOpeHHs cmin cBitia [6]. Kom-
rmapaTop peayizoBaHO Ha OCHOBi (h)OTOMETPUUHOI chepu
3 (hoTOmiOmOM, IO 3a0e3IMeUyBaI0 PIBHOMIPHY KYTOBY
Ta 30HHY CTPYKTYpH.

BiaTBOpeHHST OAMHUIII CWIM CBiTJa 3[iliCHIOBANIOCS
yepe3 BIITBOPEHHSI OJMHMUIII CBITJOBOTO MOTOKY Ha JOB-
SkuHi XBui 546 HM. Kepyrounch BU3HAYEHHSIM KaHIENH,
MpU SIKOMY BU3HAYE€HHSI BEJIMUUMHU BiJHOCHOI CBITJIOBOI1
edexTuBHOCTI V(M) € MOCTIHHUM, BaTU TEepepaxoBaHO
B MOMeHU. BcTaHoBIOI0YM KOMITapaTop Ha (hiKCoBaHiii
BigcTaHi BiJ BUIIPOMiHIOBaYa Ta Malo4yy HOro BOJBT-JIIO-
MEHOBY UYTJIMBICTb, BUMipIOBaJIM OCBIiTJICHICTh, a MOTIM
pO3paxoByBajlM CWJIY CBIiT/JIa Ha JOBXWHI XBWIi 546 HM.
Jlns iepenaBaHHSI OAMHMLI CWIM CBIiT/JIa BAKOPUCTOBYBA-
JIA TIEPBUHHUI (hOTOMETP, BOJBTBATHA UYTIUBICTH SIKOTO
KajiopyBasacs 3a KOMITApaTOPOM Ta PTYTHOIO JIAMIIOIO.
I[Ticsg mporo METOIOM HENpPSIMUX BUMIpIOBaHb Ha yCTa-
HOBLIi IS IepeaBaHHs OJWHULII0 OTPUMYBAJIU CBIiTJIO-
BUMIpIOBaJIbHI JIAMITM, SIKi BXOISITH A0 CKJaly eTaJoHa.
BumiproBaHHs JiHIAHOCTI KOMMaparopa Ta BiTHOCHOI
CMEeKTPaIbHOI YyTJIMBOCTI MEPBUHHOTO (hoTOMETpa Mpo-
BOAWIM Ha BiMOBIIHUX yCTaHOBKax erajoHa [1].

Puc. 1. [depxaBHWUA NEPBUHHUIA €TarnoH OOWHWULI cunu ceiTna

MeTpoJioriuHi XapakKTepUCTUKU JAEPKaBHOTO
MEPBUHHOTO €TaJIOHa OMWHUIII CWIM CBiT/A:
Jliara3oH BiATBOPEHHSI ONMHUII CUJIU
CBiTJIa, K] 1,0...100,0

Bumnankona nmoxuoka (CKB) 0,1-1072

HeBukirouena cucrematuyHa rmoxuoka 0,15-1072

Posmmpena HeBusHaueHicth (U) 0,3-102

CTtBopeHUit AepXaBHUI MEPBUHHUI €TalOH OIM-
HUILI CUJIM CBiTJIa IIOEAHYBaB OaraTOpiyHUIA TOCBIM
HAyKOBHUX POOIT 31 CTBOPEHHSI METPOJIOTIYHOIO 3a0e3-
MeYeHHsI CBITJIOBMX BMMIipIoBaHb [6] Ta MaB CyTTEBI
mepeBarv Tepeln eTaJOHAMM TPOBIMHUX KpaiH [4, 5],
sKi OyJau peasli3oBaHi paHilie.

HactynmHuM eTanomM po3BUTKY METPOJIOTIYHOTO 3a-
Oe3MnevyeHHsT CBITJOBUX BUMipOBaHb B YKpaiHi CTajio
ctBopeHHs y 2012 p. Aep>KaBHOro MEPBUHHOTO €Tajo-
Ha OJMHMUII CBITJIOBOTO MOTOKY, SIKUI AaB MOXJIMBICTb
MPOBOIUTU BHMIipIOBaHHSI TOJJOBHOTO TapamMmeTpa st
IITYYHUX JKepesl CBiTa — CBITJIOBOIO MOTOKY (JIM)
[7] (puc. 2).

Puc. 2. [lepaBHWUN NEpPBUHHMI €TanoH OAWMHULI CBITIIOBOroO
MOTOKY

MeTposioriuHi XapakKTepUCTUKU Aep>KaBHOTO
TEPBUHHOIO €TajloHa OJMHMUII CBITJIOBOTO

MOTOKY:
Hianma3oH BiITBOPEHHS OAWHMII CUIU

CBiT/a, M 1,0...1500
Bumnankosa nmoxuoka (CKB) 1,3-103

HeBukirouena cucremMatuyHa rmoxuoka 2,5-1073

Posmmpena HeBusHaueHictb (U) 0,4:1072

Peanizanito oguHULI CBITJIOBOrO MOTOKY, OKPiM
cepuuHoro ¢doromerpa, OyJIO 3HiliICHEHO Ha OC-
HOBIi (oTompuiiMaya 3i CTOBIJICOTKOBOIO KBaHTOBOIO
e(DEeKTUBHICTIO — Tpan-aeTekropi [8], axkuii 6yB BU-
rotoBneHuit B HHII “Inctutyt metposorii” (puc. 3).
3aBagKU MPOCTILIOMY MOPUHUMIY il Ta MEHIIUM
¢diHaHCOBUM 3aTpaTaM TakKuil TUll (doToNpuiiMaviB
OyJO0 BUKOPUCTAHO Y IMOJAJbIIOMY B HM3LI Hallio-
HaJbHUX eTaJloHiB, 110 30epiratotbcss B HHIL “IH-
CTUTYT METPOJIOTii”.

OnHOYACHO i3 PO3MOBCIOKEHHSIM Tpar-AeTeKTOpiB
Ta MiIABUILEHHSIM IXHiX TOUYHICHUX XapaKTEPUCTUK CTa-
JIN TIOLIMPIOBATUCS CBITIIONIOAM — BUCOKOE(EKTUBHI
JKepesia ONTUYHOrO BUITpOMiHIOBaHHS. Hapasi Benuky
KIUJIBKICTh HAYKOBUX POOIT MPUCBSIYEHO TOCJIiIXKEHHIO
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Puc. 3. Tpan-getektopu, po3pobneHi HHL| “IlHcTuTyT mMeTponorii”

MEPCIIeKTUB BUKOPUCTAHHS CBITIOMIOAIB Y METPOJIOTil
[9, 10]. BpaxoBytouu, 1110 cyyacHi ¢hoTorpuiiMadi MaloTh
nepenbdayeHy KBaHTOBY edekrtuBHicTh (Maitke 100 %),
110 TOCTaTHBO IS OXOIICHHS BCHOTO CIIEKTPa BUIIPOMi-
HIOBaHHSI HE TiJIbKM 0araTbOX KOJILOPOBHUX, ajie i Oiaux
CBITJIONIOMIB, PO3BUTOK METOMIB BiITBOPEHHSI CBITIOBUX
OJMHUIIL Ha OCHOBIi BUMPOMiHIOBAaHHS CBITJIOZIOJHOTO
Kepesa € aKTyaTbHUM 3aBOAaHHIM. Y TaKOMY HaIlpsiM-
ky B HHII “InctutyT MeTposorii” mpoBOASThCS pPoOO-
TU 3 JOOCHIIXEHHSI OCOOJMBOCTEN BUKOPUCTAHHS CBIT-
JjonionHuX mxepesn cBitiaa [11] Ta po3poOseHHs TOYHUX
METOMIB BiATBOPEHHSI OOUHUILI cuiau cBiTia [12].

VY 2015 p. Oyno BUKOHAHO POOOTU 3 MOAEpHi3a-
1ii TEpBMHHOIO eTaJloHa ONWHMII CWIu cBitina (puc. 4)
Yy HampsIMKy pO3MIMPEHHST (DYHKIIIOHATBHUX MOXJIIH-
Bocteii [13]. Byno BupillleHO MUMTaHHS K HAyKOBOTO,
TaK i TEXHIYHOTO XapaKTepy, a came OYyJIO IPOBEICHO
MOCHIKEHHS IIIOAO BKITIOUEHHS CBITIOMIOIHUX IKE-
pen CBiTNIa IO CKJIaAy eTaJOHHUX [Kepesl CBiTia IS
BiITBOpEHHS, 30epiraHHsl Ta MepeAaBaHHS CBITJIOBUX
oauHuup [11].

Puc. 4. [epaBHWIA NEpPBMHHMIA €TaNoH OAWMHMUUI Ccunu cBiTna
nicns moaepHisauii

PosmupeHHs (QyHKLiOHAAbHUX MOXJIUBOCTEM
MoJisiraJio 'y 30i7blIEHHI Jiana3oHy BiATBOPEHHSI Ta
30epeKeHHsI OOWHUIII CUJM CBiTJa, 3a0e3rneveHHi
BIITBOPEHHSI Ta 30epeKeHHsI OAWHUILIL OCBITJEHOCTI
i ocBiTnenHs. Ilig yac cTBOopeHHs eTajioHa OyJi0 3Mi-

HEHO MiAXil, KU MojsdraB y IMOBHOMY 3abe3rneueH-
Hi KOXHOTO eTajJloHa yCiM KOMIUIEKCOM HeoOXimHOoi
amapatypu. 3aMicTh IIbOTO O0YyJ10 BUKOPUCTAHO 3arajib-
HOEBPOMNEUCHKUIA TiaXia, TOOTO eTajloH OyJio CTBOpe-
HO TMOBHICTIO iHTerpoBaHMM B eTajloHHYy 0a3zy HHII
“InctutyT Metpodorii”’. Came TOMY BiITBOpEHHS CBiT-
JIOBUX OIWHUIP HOBUM YIOCKOHAJCHUM CTaJOHOM
YaCTKOBO 3JiMCHIOETbCS 3a JOIMOMOTOI0 arapatypu
IHIIMX eTaJloOHiB, OKpeMi YaCTUHU SIKUX BUKOPUCTO-
BYIOTbCSl B €TQJIOHI CWJIM CBiT/a. 3aBASIKU 1IbOMY CTaJO
MOXJIUBUM YHUKHYTW 3HAYHWUX BUTpAT, a piBeHb BU-
KOPUCTaHHSI amapaTypd MiABUIIUBCSA. 10 yCTaHOBKM
IJIS BiITBOPEHHST OAMHUIIb TOJAHO TpaIl-AeTEeKTOpP, Ha
OCHOBIi SIKOTO MOXe OYyTH peaji3oBaHO BUKOPHCTaH-
HSl €TaJOHHUMX CBITJIOIIOAHMX mIXepels. BinmmosimHo
10 00paHOro MPUHLIMMIY MOOYIOBU €TaJoHA, PIBHSIH-
HsI BUMIPIOBAHHS TIPU BiITBOPEHHI pO3Mipy OJMHUILII
CHJIM CBiTJIa Ma€ TaKWi BUTJISI:

kKL

—q v (1)
ne I — cuna cBiTia akepesia BUIIPOMIHIOBAaHHSI, OOV~
HULIST IKO1 BiITBOPIOETHCSI HA €TaJIOHi; kK — KoedilieHT
KaJiopyBaHHSI Tpar-aeTekTopa 3 (inbTpoM Ta aiacpar-
Moo (manmi 3a TeKCTOM — eTaJloHHU# (oToMeTp) 6e3
CBiTIOMdiNBTPa Ha ONHIN MOBXWHI XBWii; K — CIeK-
TpaTbHUI KOCDIIliEHT, IKUI 3aJI€XKUTh Bill CIIEKTPaib-
HUX XapaKTepUCTUK BUIIPOMIHIOBAHHS Ta CIICKTPAIbHUX
XapaKTePUCTUK KOPUTYBAIBHOTO (hibTpa; A — IUIoIIa
BXigHOI miadparMm eTtajioHHOTO (poTtomerpa; L — Bim-
CTaHb MiXX TOYKOBHMM JKEpPEJIOM BHUIIPOMIHIOBAaHHS Ta
IUTOLIMHOK BXiAHOI AiadparMu eTaJoHHOTO (hoToMe-
Tpa; j, — BUXIIHWI CHIHal €TaJOHHOro (oToMeTpa
(dbotocTpyM Tpam-aeTekTOpa).

BuxinHuii curHan etanoHHoro ¢hoToMeTpa j, BU3Ha-
Ya€eTbCsl Yy Tpoleci podoTH Aep>KaBHOTO MEPBUHHOTO
eTajJloHa ILISIXOM MPSIMUX BUMipIOBaHb 3a TOIOMOIOI0
BUMipIOBaya TMOCTiiTHOTO CTpyMy. Takum 4YMHOM, 3Ha-
XOIKEHHST BEJIMUMHU CWJIM CBiTJa TOB’SI3aHO, y TEPIIy
yepry, 3 TornepeaHiM BuU3HadYeHHSIM k, K ta A nuisa-
XOM OITOCEePEeNKOBAHUX BUMIpIOBaHb i Oe3rocepenHiMm

I=
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BUMIPIOBAaHHSIM BiAcTaHi L mepen KOXHUM BiITBOPEH-
HSIM OJMHMWIII CWUJI CBiT/JIa €TaJIOHOM.
IIpu BinTBOpeHHI PO3Mipy OAWHUIL OCBITJEHOCTI
PIBHSIHHSI BUMIpIOBaHHSI Ma€ BUIJISI
k-K

=" e

ne E — OcCBiTJIEHICTb, ONMHULS SIKOI BiITBOPIOETHCS,
y TUIOIIMHI BXigHOI JiacdparMu eTaJoHHOTO (oToMe-
Tpa; BemmuuHMU k, K Ta A Bu3Ha4YeHO B piBHSHHI (1);
Jg — BUXIIHMIA CUTHaJ €TaJOHHOTO (HOTOMETPA.

TakuM 9MHOM, 3HAXOMKEHHS BEJIWYMHU OCBITIIC-
HOCTi TakKoOX TOB’SI3aHO 3 TMOMNEepeaHiM BU3HAYEHHSIM
k, K Ta A nUIIXOM OIOCEpPEeAKOBAHNX BUMipIOBaHb
i BUMIpIOBaHHAM j. Y TIpOLECi pOGOTH JepXKaBHOIO
MEPBUHHOIO €TaJIOHAa 3 BiITBOPEHHS OXWHMUIII.

[ns BiATBOpEHHSI OCBITJEHHS SIK JKEpPeao BUKO-
PUCTOBYETHCS CBiTJIOBUMipIoBajbHa Jamma tuiny CUC
3i CKJIagy TpYMu JlIaMIT MIEPBUHHOTO €TajoHa OJWHMUII
CUJIA CBITJIa 3 MeXaHiYHUM MmopyiaaTopom. [lpu Bia-
TBOPEHHI OJUHUIII OCBITJIEHHSI BUMIPIOEThCS Koedi-
Li€EHT TociabneHHs Mopyistopa. Hami BUMIpIOEThCS
cuja CBiTJIa CBITJOBUMIipIOBAJIBLHOI JlaMIIM Ta BCTa-
HOBJTIOETHCSI MOIYJISITOP. 3a JTOIIOMOTOIO0 YacTOTOMipa
BUMIPIOETBCS YAaCTOTA iMITYJIbCiB Tpam-IeTeKTopa Bif
CBITJIOBUMIipIOBAJIbHOT JJaMMU 3 MOAYJISITOPOM, PO3Paxo-
BYEThCS MePiof iMITyJIbCiB Ta BU3HAYAETHCS TPUBAJICTh
iMmysbcy. JIoOyTKOM CWJIM CBiTJia Ta TPUBAJIOCTI iM-
MyJbCiB € OCBITIAeHHS (Ka-c). PiBHSIHHSI BUMipIOBaHHS
Mpy BiATBOPEHHI AEp>KaBHUM TMEPBMHHUM €TaJIOHOM
pO3Mipy OOMHMUIII OCBITJIEHHSI Ma€ TaKUi BUTJISI:

k. N
At _ At
@ _I'T,
ne ©A — po3Mip ONMHMIL OCBITJCHHS IXepeia BH-

MPOMiHIOBaHHS 3a yac Af, 1110 BiATBOPIOETHCS €TAIOHOM;
I — 3HaueHHs CUJIM CBiTJIa JIxKepesia BUMTPOMiHIOBAHHS,
110 BUMIPIOEThCS TIPU BiATBOPEHHI OAWHUIII CUJIU CBIT-
na; k — xoedilieHT ocnabiaeHHs IMHAMIYHOrO Ocja-
OoBaya, SIKMI MEpPEeTBOPIOE HETepepBHMIA CBITJIOBUIA
MOTIK y TOCTiIOBHICTh CBITJIOBUX iMITYJIbCiB; f — ua-

a

CTOTa TIPOXOMKEHHS CBITJIOBMX iMIIyJbCiB; N, — dnc-
JIO iMITyJIbCiB, IO MOTpAIUIsSie Ha TMpuiiMad 3a yac Af
(BignmoBigHO, At — Oynb-sKUIi iHTepBaJl Yyacy, BIIPOJAOBXK
SIKOTO Ha MpuiimMay notparuisie N CBITJOBUX iMITyJIbCiB).

BinTBOpeHHSI OOWHMUIII OCBITJIEHHS O TPYHTYEThCS
Ha MpsIMUX BUMIPIOBaHHSIX ONMHMIII CUJIM CBiTJa, TIOIe-
peaIHbOMY BUMIpIOBaHHI KoedillieHTa MocIabIeHHST MO-
IyJISITOpA 1 YaCTOTU HAAXOIKEHHSI CBITIIOBUX iMITYJIbCIB.

Jnsa mepemaBaHHSI OMUHUIII OCBIiTJCHHS (KI'C) pO-
0ouMM eTajloHaM Ta 3aco0aM BUMIpPIOBAJIbHOI TEXHIKM
po3pobiieHo obamHaHHS [14], SIKe momaHO IO CKIIamy
YCTaHOBKHM IS TIepeJaBaHHS pO3MIpy ONWHUIB CUJIU
CBiTJIa, OCBITJIEHOCTi Ta OCBiTJIeHHs1. BOHO cKilamaeThcst
3i cTabii30BaHOIO JKepesa KUBJIEHHS, cucteMu ¢Gop-
MYBaHHSI ONTUYHUX CUTHAJIIB CIleliajJbHOi (opMU Ta
iMITyJIbCHOTO JKepesia ONMTUYHOrO BUITPOMiHIOBAHHSI.
K mKepeno CBiTJia BUKOPUCTOBYETHCS IpyIa MOTYXKHUX
cBiTnomioniB (puc. 5). g peectpalii ONTUYHOIO CUT-
HaJy Bif iMITyJIbCHOTO IXepejia ONTUYHOTO BUIIPOMi-
HioBaHHs (puc. 5a) B8 HHII “Inctutryr merposorii”
OyJI0 CTBOPEHO iMITyJIbcHUI (hoToMeTp (puc. 50).

Po3pobieHe obGiamHaHHS OyJ10 BUKOPUCTAHO JJIsI
3a0€3TeUeHHS TIPOCTEXXYBAHOCTI TyJabcMeTpiB. Jlis
BUMIpIOBaHHS KoedillieHTa mysbcalii 0yja0 po3pobaeHo
npoekT JICTY “Meroauka nosipku. Jltokcmerpu. fAc-
kpaBoMipu. [lynbcmerpu” [15] Ta MeToauKy Kaiidpy-
BaHHs MyJabcMeTpiB [16]. Bsarani, 3a yac cTBOpeHHSs
BITYM3HSIHOTO METPOJIOTIYHOro 3a0e3neyeHHsI BUMIpIO-
BaHb CBITJIOBUX BEJIWYUH OYJI0 PO3pOOJECHO MOHAMI Je-
CSTh HaLliOHAJIbHUX CTAHAAPTIB Ta METOIUK IIPOBEICH-
HSI BUMipIOBaHb.

VY pesynbTaTi TpoBeAeHUX POOIT Mianma3oHU 3Ha-
YeHb ONWHUIL BUMipIOBaHb, B SKHUX 3a IOIIOMOTOIO
TMIEPBUHHOIO €TaJloHa CUJIM CBiTJIa BiITBOPIOIOTHCS,
30epiraroThCsl Ta IEpPedarThCsl OIWMHUIIL CUJIM CBITa,
OCBITJIEHOCTi Ta OCBITJIEHHS, cTaHOBIATL: 1...500 k1 —
mist cunu cBitina; 0,1...1000 1K — ISt OCBITJIEHOCTI;
103...500 ka-c — mast OCBITJIEHHS.

Byno pocsarHyto Taki 3Haue€HHsSI CTaHAAPTHOI Bif-
HOCHO1 HEBM3HAYEHOCTI BUMipIOBaHb:

* 3a TunoM A (u,) — 0,15:107 g cunm cBiTia
i ocsiTenocti i 0,25-1072 g1s1 OCBITIEHHS;

6

Puc. 5. ObnagHaHHA ans 3abe3neyvyeHHs1 BUMIpPIHOBAHHS iMMYNbCHOMO OMNTUYHOTO BUMPOMIHIOBAHHS: @ — [DKEpPeno iMmnyribCHOro Ta
NepioAnYHOro OMNTUYHOIO BUMPOMIHIOBAHHS; 6 — iMMyNbCHUI hOTOMETP
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a

6

Puc. 6. By3on BMMIpOBaHHsI HEMiHIMHOCTI pOTOMETPIB: @ — 30BHIWHIA BUMMAL; 6 — onTu4Ha cxema

* 3a Tunom B (u,) — 0,06:107 mna cunm cBitia
i ocsiTenocti i 0,14-10~2 misT OCBITJIIEHHSI.

CymapHa cTaHgapTHa BiIHOCHA HEBM3HAYEHICTh
BUMipIoBaHb i He nepesuiye 0,15-107% wa cum cBit-
na T1a ocsitineHocti i 0,3-102 st ocBiieHHs. Posimu-
peHa BigHOCHA HEeBM3HA4YeHICTb BUMipioBaHb U 3 KO-
edimieHToM 00xBaTy kK = 2 Ta MOBiIpYOIO iMOBIpHICTIO
P = 0,95 ne mepepuiuye 0,3-1072 mig cuwim cBiTia Ta
ocsiTieHocti i 0,6:1072 1 OCBITIIEHHSI.

JlonaTkoBO, HA OCHOBi PO3pOOJEHOro ONTUYHOIO
By3jJa BHUMIpIOBAaHHSI HEJIiHIHHOCTI YyTJIMBOCTI eJleK-
TPOHHO-ONTUYHUX MpUIaniB, OyJ0 PO3LIMUPEHO ia-
Ma3oH MepedaBaHHS OJUHUILI OCBITJEHOCTI A0 DPiBHIiB
1-10° nx. HeoOXimHicTb BMCOKUX PiBHIB OCBITJICHOCTI
MOB’s13aHa 3 HAsIBHICTIO BMCOKHUX PiBHIB OCBITJIEHOCTI
COHSTYHOTO BUIIPOMIHIOBaHHS 1 BimmoBimHuMuM miama-
3oHamMu 3BT. By3on BuMiproBaHHS HeJiHIMHOCTI BcTa-
HOBJIFOETHCS 10 YCTAHOBKU IS TIepeaaBaHHS ONUHUIID,
SKa TTCJIS IbOTO BUKOHYE (PYHKIIII YCTAHOBKM BUMIpIO-
BaHHS HEJNHITHOCTI. 30BHIIIHIM BUTJISI By3JIa Ta CXEMY
YCTAHOBKM JIJIS BUMipIOBaHHSI HEJiHIHHOCTI HaBeIeHO
Ha puc. 6.

3arajibHa cxeMa YCTAaHOBKM CKJIala€Thcsl 3 OJIOKa
BUIIPOMiHIOBaHHST (I — OJIOK XXUBJEHHS JXepeja BU-
MPOMiHIOBaHHS, 2 — IXXEpeJio BUITPOMiHIOBAaHHST TUITY
A (1aMna po3xaproBaHHS), 3 — eleKTPOBUMIpIOBab-
HUI TIpuiIan 1is KOHTPOJIIO PEXUMY JKepesa BUIIPOMi-
HIOBaHHS); NMOCTIIKYBaHOTO MpuiiMaya 7; ONTUYHOI
cxeMu By3na (4 — 00’eKTuB, KUl (POKyCye CBIiTIIO-
BHUI TIOTIK BiI JJaMIIM Ha JIIOKCMETp abo TOJOBKY (o-
TOMETpUUHYy, 5, 6 — 3arBopu). Croci6 BUMiplOBaHHs
HEJIIHIAHOCTI TIOJISITa€ B MOCJiJOBHOMY BUMIipIOBaHHI
peakuii oroMeTrpa Ha MPUOJIU3HO PiBHI MOTOKU BHU-
npomiHioBanHsa (I°, Ta I°,). Ilicag uporo Ha doTomeTp
MOJAI0ThCS OOMIBA 1Ii TTOTOKM i BUMIPIOETHCS peaKIIist
(oromerpa (/[°,). HeniniliHicTIO 11 MOTOKY, AKill Bi-

nosigae [°,, BBAXa€TbCs BEIMYMHA

NL(P,/2) = (P P~ F)/(P,/2).

OTpuMaHi METPOJIOTiUHiI XapaKTePUCTUKU BIOCKO-
HaJIEHOTO €TaJIoHa OJIMHMIII CWJIM CBITJIa 3HAXOASThCS Ha
PiBHI mpoBigHUX KpaiH cBiTy. [ligTBepmKeHHSIM 1LIOTO €
pe3yJabTaTh MiXHApOIHUX 3BipeHb eTayioHa [17].

OKpiMm Jep>KaBHOTO MEPBUHHOTO €TajloHa OJMHMUILII
CWJIM CBiTJIa, B HAMPSIMKY OMTUYHUX Ta ONTUKO-(i3ny-
HUX BUMIiploBaHb y JlabopaTtopii ¢poToMeTpii Ta pamio-
meTpii HHII “IHctutyt Merposorii” crBopeHO 8 mep-
BUHHUX €TaJOHIB, SIKi 3a0€3MeUyloTh MPOCTEXYBaHICTh
CBITJIOBUX BMMipIOBaHb B YKpaiHi.

IlepcnekTUBH MOJAJBIIOIO PO3BUTKY METPOJIOTIYHOIO
3a0e3neYeHHs] CBITJIOBUX BUMipIOBaHb

Cepen 6araTbOX MEPCHEKTUBHUX HAMpPSIMKIB PO-
3BUTKY MOXJIMBO BUIUIMTHU TPH, SIKi MOTPEOYIOTh Hali-
OLTbIIOI YBaru: BUMipIOBaHHS OCBITJIEHOCTI HU3bKMX
piBHIB, 110 MOB’SI3aHO i3 CUCTEMaMHU BimeocrnocTepe-
JKEHHS Ta Bi3yBaHHSI; CTBOPEHHSI CUCTEMU METPOJIOTiu-
HOTO 3a0e3MeyeHHs] BUMIpIOBaHHSI SICKPaBOCTi; TOCITi/-
KEHHSI Ta KOHTPOJb MapaMeTpPiB COHSIUHMUX €JIEMEHTIB
B paMKaX CTaHOBJICHHSI aJIbTePHATUBHOTO €KOJIOTiYHOTO
JKepesia XUBJICHHS i TOOAJIBIIOTO MEPeXoay M0 paHTy
OCHOBHOTO JIKeperna.

OnHUM i3 HaWOLIBII MEPCIEeKTUBHUX HAMPSIMKiB
MOJAJIBIIIOT0 PO3BUTKY € PO3POOJIEHHSI YCTAHOBKM IS
MPOBE/ICHHsT BUMIpIOBaHb TapaMeTpiB COHSYHUX eJle-
MeHTiB. [ociimxeHHs B HampsMKy TMiABUILEHHS TOY-
HOCTi BUMIipIOBaHHS Ta TIEPETBOPEHHST COHSIYHOI eHeprii
B €JIEKTPUYHUI CTPYM € OJHUM i3 HAWBaXKIUBIIIMX M-
TaHb Cy4yacHOTO JroAcTBa. JIJisi BUpilIEHHST LIbOTO M-
TaHHSI HEOOXiIHO PO3POOUTU YCTAHOBKY, KIIIOYOBUMMU
eJleMeHTaMU SKOi OyoyTh cHCTeMa iMiTallii COHSTUHO-
ro BUIPOMIHIOBAaHHSI, 110 Ha ChOTOIHIIIHINA JeHb Ma€e
JIeKiJIbKa MOXJIMBUX peajli3alliii, ogHa 3 SKUX 0a3yeTbCsl
Ha CBITJIOMIOAHOMY iMiTaTOpi 3 MpPOrpaMHUM KOHTPO-
JIEM CIIeKTpa Ta iHTEHCHMBHOCTI CBITJIOBOTO ITOTOKY, Ta
€TAUIOHHUI COHSIYHUIA €JIEMEHT.

binpll 3arajibHOIO MPOOJIEMOIO € 3a0e3MeYeHHSs
CBITJIOBUX BUMIipIOBaHb IS MPUCMEPKOBOIO Ta Hiy-
Horo 3opy. Bigomo, mo Bxe npu ocBiTieHocTi 10 nK
MeXaHi3MU TIepeTBOPEHHSI OTPUMAHOI 30pOBOi iHGOP-
Mallil 3MiHIOIOTbCS i BUKOPUCTaHHS MOJAENi, Ha SKiit
moOyIoBaHO BCi MpUJIAIM peECTpallil OCBITJIEHOCTI, He
€ nmoctoBipHUM. Hapa3zi mpum 3abe3nedyeHHi €IHOCTI
CBITJIOBUX BUMIpIOBaHb 1Iei BimoMuii ¢akT irHOpy€EThb-
csl i BHUKOPHCTOBYETHCS UYTJIMBICTH JIIOICHKOTO OKa
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ISl I@HHOTO 30py, Xoua iCHye 3aTBepikeHa MixHa-
ponHoto koMicieto 3 ocBimieHocTi (CIE) criektpanbHa
KpYBa YyTJUBOCTI JIIOACHKOTO OKa IJIsi HiYHOTO 30DpYy.
IcHye pmexinbKa KOHKYpPYIOUMX MoAeaei, 110 J03BOJsI-
IOTb OIMCYBaTH MepeXin Bill IEHHOIO 30py JO HiYHOTO.
OueBMAHO, IO IIMpPOKa 00JIaCTh BUMipIOBaHb, ITOB’S-
3aHa 3 HIYHUM OCBITJICHHSIM CKJIaIiB, aBTOCTpai, map-
KyBaHb, CafiB i mapkiB Ta 0araThOX iHIIWX MiCllb, H€
He BUMAara€TbCsl iIHTEeHCUBHOTO OCBITJIEHHS, MOTpeOye
pO3po0JIeHHS 3aXOMiB 3a0e3MeYeHHsI €HOCTI BUMIpIO-
BaHb y Liii rany3i. boporsba 3i cBiTIOBUM 3a0pyaHEH-
HSIM CepelloBHIlla Ta €KOHOMisl eHeprii Ha OCBiTJeHHi
MOCTIHHO 30UIbIIYBATUMYTh 30HY 3aCTOCYBaHHSI Ma-
JIOIHTEHCUBHOIO OCBiTJIeHHS. KpiMm Toro, Takuii Tum
BUITPOMIHIOBAHHSI € CTPATETIYHNM 3aBIAHHSIM IJIsT 000-
POHHOI MPOMUCIOBOCTI SIK 3acid HIYHOIO 30py.

HeoOxinHicTh BUMipIOBaHHSI SICKpaBOCTi € BaX-
JIMBOIO CKJIaJIOBOIO ITOBHOLIIHHOI cepu CBITIOBUX
BUMipIOBaHb B YKpaiHi. lle mos’s3aHo 3 TUM, 110 TIpu
peecTpallii ONTUYHOTO BUIIPOMIHIOBAHHS JIIOJCHKE OKO
pearye Ha OCBITJICHICTh CiTYaTKM OKa, a 3HA4YUTb, Ha
SICKpaBiCTh 00’€KTa, Bill SKOTrO If0 iH(opMallio OyiIo
BigouTo. BumiproBaHHSI SICKpaBOCTI MOXHAa IIOIUIMTHU
Ha JBa HaNpsSIMKU: BUMIPIOBaHHS SICKPaBOCTi iH(dopMa-
LiAHUX eKpaHiB i MOHITOPiB, 1110 MOB’S13aHO 3 MUTAH-
HSIMU OXOPOHU 3IOPOB’sI, Ta BUMIipIOBaHHSI SICKPaBOCTI
BiIOMBHOTO MOKPUTTS Ha MOPOXKHIil PO3MITI, 1O €
Oe3rocepenHiM KpUTEepiEM TpU OLHII Oe3MeKu XKUT-
TENISITBHOCTI Ha TPaHCIOPTi.

VY koxHoMy 3 mepeniyeHux HarpsMmkiB B HHII
“IHCTUTYT MeTpOoJIoTii” MPOBOASATHCS POOOTU 3 PO3PO-
OJIEHHS TOYHUX METOMIB BMMIipIOBaHHSI Ta TPOTOTHUIIIB
BUMIPIOBAIbHUX YCTAHOBOK [JISI OTPUMAHHS MOMEpPe.-
HiX pe3yJbTaTiB i (popMyTIOBaHHS eKOHOMIYHOI JOIiIb-
HOCTi CTBOPEHHSI TEPBUHHMX CTAJIOHIB 3a BKa3aHUMU
HaIpsSIMKaMH.

BucHoBkn

VY poboti mnpeacTaBieHO CKJIaAOBi BUIIOI JIAHKU
BiTYM3HSIHOTO METPOJIOTIYHOTO 3a0e3MeUYeHHs CBITJIOBUX
BUMipIOBaHb — HalliOHaJIbHi €TaJJOHU OJWHUII CBITJIO-
BOT'O IOTOKY Ta OAWHMIL CHJIM CBiT/ia. Pa3oM 3i cTBOpeH-
HSIM €TaJIOHIB OyJ10 po3po0JIeHO NepXKaBHiI CTaHIApTU Ta
MOBIpOYHi CXeMM, HaJIarOXKEHO CIIiBIpallo 3 OaraTbMa
KpaiHaMU B Tajly3i CBITJIOBUX BMMipIOBaHb, IPOBEACHI
Ta TIPOBOOSITHCS 3BipEHHSI 3 €TajJlOHAaMU KpaiH-YJIeHiB
COOMET 1a EURAMET. 3araiioM B rajiy3i CBITJIOBUX
BUMIpIOBaHb PO3poOsieHO ToHaa 10 HopMaTUBHUX HO-
KYMEHTIB: HAlliOH&JIbHI CTaHOAPTU YKpaiHW, METOAUKU
KaniopyBaHb, AepXKaBHi MOBIPOYHI CXEMU.

Pospobnene B8 HHII “Incturyr merposorii” 00-
JIaTHaHHS, 110 BXOAUTH OO CKJIAdy e€TajJoHiB (abCOIIOT-
HUIl mpuiiMady — KpiOreHHUI pamgioMeTp Ta abCOIIOT-
HUI TIpuiiMad 3i CTOBIICOTKOBOIO KBAaHTOBOIO e(dek-
TUBHICTIO — TpaI-IeTeKTOpP), BiNMOBigae€ HAWBUIIUM
PIiBHSIM TOUYHOCTI i J0O3BOJISIE 3a0€3M1eYUTH BUMipIOBaH-
Hs 06aratboX CBiTIOBUX oauHuUILb. [lim yac cTBOpeHHs

eTaJIOHiB OyJI0O po3p00JIEeHO METOAU BUMIpIOBaHHSI BiJl-
MOBITHUX CBITJOBUX BEJIWYWH, CIIPSIMOBaHi Ha ITiJBU-
IIEHHS TOYHOCTI Ta 3MEHIIEHHS MaTepialbHUX BUTPAT
MpU MPOBENEHHI BUMipIOBaHb.

MonepHizoBaHUI HalliOHAJIbHUI €TaJlOH OJUHMII
CUJIA CBIiTJa 3a CBOIMU METPOJOTIUHUMMU XapaKTepu-
CTMKAMM 3HAXOIMUTHCSI Ha PiBHI €TaJIOHIB TPOBITHUX
KpaiH cBiTy. /o ckiamy eTajoHa BKJIIOUEHO OOJamTHaH-
Hsl [U1s1 3a0e3IeYeHHs] BiATBOPEHHsI, 30epiraHHs Ta Ie-
penaBaHHSI OJIMHULIL OCBITJIIEHHS, 1110 AaJ10 MOXJIMBICTh
MIPOBOIVUTHA BUMIipIOBaHHS TTapaMEeTpPiB iMITyJIbCHOTO Ta
MEePiONMYHOTO OINTUYHOTO BUIIPOMIHIOBAHHS, IO €
Iy>Ke BaXJIMBUM [UISI BUKOHAHHSI BUMOT 3a0e3IeYeHHS
Oe3neKu mpali Ta OXOPOHU 3I0POB’S.

3a paxyHOK CTBOpPEHHS By3Jla BHUMIipIOBaHHS
HEJiHIHHOCTI YYTJIMBOCTi €JIeKTPOHHO-ONTUYHUX TPH-
JlafiB 3a0e3rnevyeHo nepeaaBaHHs OAUMHMIL OCBITJIEHOCTI
Ha piBHi 103 JIK, 1110 HEOOXiIHO IS TOCTIIKEeHHs (Oo-
TOMETPIB COHSIUHOI'O BUIIPOMiHIOBAHHS.

BukoHaHi po00TH cTaiy MepiiuM i AyKe BaxKJIM-
BUM KPOKOM Ha IIISIXY OO0 BUKOPHMCTaHHSI CBITJIOMION-
HUX JDKepell CBiTJa SIK eTaJIOHHUX [Kepes CBiTIja.
Ilomanpmnii po3BUTOK METOMAIB i3 BUKOPMUCTAaHHSIM
CBITJIONIOAHUX JKEepesl CBiTJla HagacTb MOXJIWBOCTI
PO3BUTKY iHIIMX BaXJIMBUX UISI YKPaiHW HAMpPSIMKiB
CBITJIOBUX BUMipIOBaHb.
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