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BTOpOTO BBIOETa, C; K03 Pumuernt CTpIOAEHTa; IO-
BEpUTEIbHASI BEPOSTHOCTh 3HAYCHHH, %.

I[Ipy npoBeJeHUH pacyYeTOB  OMPEIEISeTCS:
CpenHee 3HaueHHE WHTEPBAIa BPEMEHH JUIS KaXKIO0-
ro BeiOera, ¢; AOCOJIOTHAs MOTPEIIHOCTh CPEIHETO
3HAUCHUA MHTCPBaAjla BPEMCHU JId KaXKI0TO BEIOE-
ra, c; AOCOJIOTHAs TOTPEUIHOCTh CPETHEro 3Haue-
HUSI MHTEpBajla BpeMEHHM Uil KaKAOTo BEIOET, C;
Cpenusisi ckopocTh BbIOera, km/4; CpemHee 3ame-
neHue BbIOera, (km/4)/c; KoaddumnmeHnT asposmHa-
MHYECKOTO COMPOTHUBIICHHS BO31yXa; AOCOIIOTHAs
MOTPENTHOCTh CPENHEr0 3HAYCHUS adpoJAHHAMIYC-
CKOT'O COTPOTHBJICHUS BO3/ayxa, %o.

Cienyer OTMETHTh, 4YTO OTHOCHTENIbHAs II0-
TPEIIHOCTh N3MEPEHNI HE JOKHA MPEBBIIIaTh 3 %o,
ecnu mocne 10 u3MEpeHU NOTPemHOCTh MpPEBbI-
maeT 3 %, TO HCHOBITaHUS [JAaHHOTO KapbepHOTO
aBTOCaMOCBaJIa MIPEKPAIIAIOTCSL.

Takum o00pa3oM cdopMHpOBaHHAS METOIMKA
TIO3BOJIUT TOJYYUTh AMITUPUUYECKHE, O0JIee TOUHbIE,
3HaueHuss KOd(PUIMEHT a’pOoIUHAMHYECKOTO CO-
MIPOTHBIICHHS BO3/[yXa KapbepHBIX aBTOCAMOCBAJIOB.

VIIK 533.69.048.3.015.32(045)(476)

[Mocnenyromue vccnenoBanus OyayT HapaBIeHbI
Ha (OPMHPOBAHHE METOAWKH HMCCIICIOBAHUS COMPO-
THBJICHHE KaueHUS! KPyITHOTa0ApUTHBIX IIMH U TI0JI0-
KEHHE [IEHTPa MacC KapbepHBIX aBTOCAMOCBAJIOB.
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HAIIMOHAJIbHBIN 3TAJIOH EJUHUIIBI CKOPOCTH BO3YIIITHOI'O TIOTOKA
MankeBuu O./1., PoBueiiko U.B.

Benopycckuii 2ocyoapcmeennutii uncmumym memponozuu, Munck, Pecnybnurxa Benapyco

DTanon C€AUHULBI CKOPOCTHU BO3QYUIHOI'O IOTOKA
co3JaBajcs B COOTBETCTBUH C 3ananueM 2.3 «Mccie-
JIOBaTh YCTaHOBKY a’pOJAMHAMHYECKYIO ATAJIOHHYIO
M3MEpUTENBHYI0 M CO3[aTh Ha ee ocHoBe Hamwo-
HaJIBHBIA ATAJIOH €IUHUIBI CKOPOCTH BO3JYIIHOTO
MOTOKa» HAayYHO-TEXHHYECKOH mporpammbl «Paspa-
00TKa M W3rOTOBJICHHE J3TAJIOHOB bemapycu, yHU-
KaIbHBIX MNPHOOPOB ¥ YCTAHOBOK ISl HAyYHBIX
HCCIIeIOBAaHMID» MOAIpPOrpaMMbl «JTanoHsl bemapy-
ci» u gorosopom Ne 5/2016 or 15.06.2016 mexny
FOCy)IapCTBeHHBIM KOMHUTCTOM II0 CTaHAapTHU3alun
Pecriyonuku Benapycs n PecriyOiikanckum yHUTap-
HBIM TpennpusiTieM «bejopycckuil rocynapcTBeH-
HBIi MHCTUTYT METPOJIOTUM». DTaJOH CO3JaH U HC-
cienoBaH B nepuoj co 2 kB. 2016r. mo 4 kB. 2017r.

OCHOBHBIMH 3JIEMEHTAMH CO3JIaHHOTO JTaJOHA
SIBIISIFOTCSI:

1. YcraHoBka 3TajlOHHasl a’poMHAMHUYECKasT U3-
MEpHTEbHAsT, OCHOBHBIE ()YHKIHMOHAIBHBIC 3JIEMCEH-
TBI KOTOPO# paccMoTpens! B [1]. [lpuHImm neicTBus
JAHHOW YCTAHOBKH 3aKJIIOYACTCSA B CIEAYIOLIEM: IS
CO37aHMsI BO3JYIIHOTO MOTOKA CIy>KHUT BEHTHIISTOP,
BBIXO/IHOH MaTpyOOK KOTOPOTO COEIUHEH C BO3IAYXO-
BOJaMH. B KOHCTpyKIMM BO31yXOBOJOB IPHMEHEHBI
ad’pOJIMHAMUYECKUE YTJIbI, 0OeCIeurBaroIe MUHH-
MU3AIUI0 TPEHHUSA BO BPEMs IMPOXOXKACHHUSA BO3JayXa.
W3 B0O3#yXOBOIOB BO3AyX NONagacT B MOATOTOBU-
TeJIbHBIE KaMephl CTabmIM3anuy notoka. [1pu sTom B
OJTHOH M3 Kamep PacHoI0oKeH COTOBBIM CTPYEBBIIpPS-
MHTEIb, KOTOPBIA 00ecTieunBaeT JOCTHKEHUE TTOCTO-
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SIHHOTO TTOTOKA, & TAKKE CHIDKAET 1yBCTBUTEIHFHOCTD
YCTAaHOBKHM K BHCIIHUM BJIUAHUAM. B IIOATOTOBHU-
TENTPHOM KaMepe pacIoiioKeH JIOTIOJHUTEIBHBIA
CTPYEBBINIPSIMUTENG B BHAe cuta. OH CIIYyXKHUT IS
o0ecrieueHns] OJHOPOTHOCTH JIMHUK BO3YIIHOTO
MIOTOKA, a TAKKe TallleHNs] OCTABLINXCS BO3MYIICHUI
notoka. Ilocrme MOATOTOBKM BO3AyX ITOCTYIAeT Ha
BBIXOJl M3MEPHUTENHHOTO COIUIA, MPEAHa3HAYCHHOTO
JUIS IIepeflaud BO3AyXa C 33JaHHOH ckopocThio. Ms3-
MEpHTENHHOE COIUIO B BHAE KOH(Y30pa MPHUBOIUT K
YCKOPEHHIO MOTOKA BO3/1yXa, IOCTYAIOIIET0 U3 O/~
roToBuTenbHOH Kamepsl. Jluddy3oper cimyxkar mis
3aMEIUICHUsI CKOPOCTH TIOTOKA ITyTE€M YBEJIUYCHUS
JuameTpa TpyOompoBoaa. B coctaB ycTaHOBKH BXO-
AT PETYJIATOP AABJICHUS, MPEICTaBIIOMNN COOO0M
PS4 OTBEPCTUM, PACIOJIOKEHHBIX 110 ITUAMETPY TPY-
OorpoBo/ia, BXOIHOE COILIO. BHeNHui Bua a’posu-
HaMHYECKON YCTAHOBKH MOKa3aH Ha PUCYHKeE 1.

2. Tpy6ka I[IUTO B komrIutekTe ¢ mpeodpazoBaTte-
msMu AU GEpeHINaTBHOTO JaBICHNUSI U CHUCTEMOM
BBIYMCIICHUSI U YIPaBJIECHHUS! TIOTOKOM M TEPMOIJIEK-
Tprdeckuil anemoMetp tuna 8455-300-1 ¢ cucremoit
BBIYMCIICHUS M YTIPaBJICHUS TOTOKOM. JlaHHBIE Cpen-
CTBA W3MEPEHMH SIBISIIOTCS PAa0OYMMH ATAIOHAMH,
TIPY TTIOMOIIN KOTOPBIX OCYLIECTBIISETCSI METPOJIOTH-
YECKUM KOHTPOJIb CPENCTB U3MEPEHUI CKOPOCTU BO3-
IYITHOTO TMOTOKa. Buemmwmii Bunm TpyOku Iluto m
TEPMOIJIEKTPHYECKOTO aHEMOMETpa IpPUBEICHBI Ha
pPUCYHKE 2, a CHCTEMbl BBIYMCIICHUSI U YIIPaBJICHUS

MTOTOKOM — Ha PUCYHKE 3.



Cexyus 2. Memoowl ucciedosanuil u Mempoaocuueckoe obecneueHue uameperull

Pucynok 2 — TpyOka I[Iuto u TepMO3IeKTpUIecKuit
aHEMOMETp

Pucynok 3 — Cuctema BBIUMCIICHUS U yTIPABICHUS
MIOTOKOM

3. TlpeoOpa3oBaTenu aOCONIOTHOTO aBJICHUS,
TEMIEPaTypPhl U BIAKHOCTH U3MEPIEMOU CPEIbl.

4. Cucrema TO3WIIMOHUPOBAHUASA 3-X KOOPIH-
HaTHasl.

5. Aspozonbnusiii renepatop AGF.

6. Kommpeccop.

7. IlepcoHanbHBIN KOMIIBIOTED.

6. LDA cucrema.

LDA cucrema sIBISETCS BBICOTOYHBIM PUOOPOM
JUIL U3MEPEHHs CKOPOCTH ITIOTOKa W OCHOBBIBAETCS
Ha MPHHIIMIIE JIA3EPHOTO JIOIUIEPOBCKOTO M3MEPEHHMS
CKOpOCTH. [JTaBHBIM YCIOBHEM [UIsl BBITOIHCHUS
M3MEPCHUH SBISCTCS ONTHYECKAs JTOCTYITHOCTD II0-
TOKa cpenbl. [IBa JTa3epHBIX Jy4a MEepeceKaroT APYT
IpyTa, co3laBas 30HY C TIEPEKPBITHEM, KOTOPBIi
CIIY>)KAT WU3MEpUTENFHBIM 00BeMOM. B manHOM H3-
MEpHUTEIBHOM 00BeMe 0oOpa3yercsi KapTHHA paciio-
JIOKEHHS MHTeP(PEPEHIUOHHBIX IOJIOC, PACCTOSIHUE
AX MeXIy KOTOPBIMH OIpeAessieTcs JUIMHON BOJTHBI

A JIa3€pHOT'0 U3JTYUCHHS U YITIOM O MEKAYy ABY-
M JTa3€PHBIMU JTydYaMH

A
M=o (1)
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MHUKpPOCKOTIMYECKHE YaCTHUI[Bl, HPUCYTCTBYIO-
M€ B IIOTOKE, PACCEHBAIOT JIa3epHBIN CBET MpH
MIPOXOK/ICHUN 4Yepe3 M3MEpPUTENbHBIH 00beM B 00-

paTHOM HaIpaBIEHUU HA 4acTOTE, MPONOPLHOHAIIb-
HOH CKOPOCTH ITOTOKA. DTOT OOpaTHO PaCCESHHBIH
CBET C MOMOIIBI0 (OTOAETEKTOpa Mpeodpasyercs: B
CHTHAJ HAaIIPSHKCHUSI, KOTOPBIH 3aTeM (HIBTpyeTCs
U yCHIIMBAETCS, YaCTOTa JOILIEPOBCKOrO CMEIEHHS
ompenensercs ¢ momomsio beictporo IIpeobpaszo-
BaHus Oypee.

B LDA cucreme B KauecTBe MCTOYHHKA CBETa
HCHOJB3YETCs MOJIIPU30BaHHBIC, OJJHOMOJIOBBIC JIa-
3epbl. JIyun uMeroT BhICOKHH (hakTop KauecTBa IMmyd-
ka. OcHoBHbIMM KoMmmoHeHTamMu LDA cucremsl
SIBIIIIOTCS. 30HJ U KOHTposuiep. Buemnuit Bug LDA
CHCTEMBI IPEJICTABJICH Ha PUCYHKE 4.

Pucynok 4 — Bremnuii Bunx LDA

HccnenoBanus METPOJIOTHYECKUX XAPaKTEPUCTHK
YCTaHOBKH a3pOJMHAMUYECKOH 3TaJOHHOW H3MEpH-
TEJIbHOM OCYIIECTBISUIMCh Ha mHpoTshkeHuu 2015 -
2017 rogos. B 2015 — 2016 rogax npu noMoIuu pa-
0OUYMX 3TATOHOB MPOBOAWINCH HCCIECTOBAHUS a3pO-
JUHAMHYECKOH YCTAaHOBKM B YAacTH IIOTPEIIHOCTH
BOCHPOU3BEICHNUSA CKOPOCTH BO3AYIIHOTO IMOTOKA H
CTaOMIIBHOCTH PE3YJIbTaTOB N3MEPEHHIA.

B 2017 roay Obui mpoBeneHbI KaluOPOBKH Jia-
3epHOr0 aHEMOMETpA:

— B PTB, I'epmanus, c 1ebio OnpeesneHus pac-
CTOSIHUSI MEX/y MHTep(EePEHIIMOHHBIMU MTOJIOCaMH,

—B ILA, 'epmanus, ¢ 1enbio onpeaeaeHus: Tou-
HOCTHBIX XapaKTEpPUCTHK NPU H3MEPEHHUHU JOIUIe-
POBCKOM 4acTOTEHI.

B 2017 romy mpu moMOILIM Ja3€pHOrO aHEMO-
MeTpa INPOBOJMINCH HCCIEIOBAHHUS METPOJIOTHYE-
CKHUX XapaKTEPHCTHUK a3pOJMHAMUIECKON YCTaHOBKA
B KOMIUIEKTE C pabounMu 3TanoHaMu (TpyOkoit [Tu-
TO W  TEPMOIIEKTPUYECKUM  aHEMOMETPOM)
IIPY BOCIIPOM3BEICHUN U Mepeiaue eIUHUIBI CKOPO-
CTH BO3JYIIHOTO ITOTOKA.

AGCOMOTHAS TTOTPEITHOCTh H3MEPEHHSI CKOPOCTH
BO3JIYIIHOT'O TIOTOKA A, M/C, HAXOJJUTCS B NpeJieNiax:

— IIpU UCIMOJIB30BAaHUM AaHEMOMETPa TEPMOdJICK-
TPUYECKOTO B KOMIUIEKTE C CHCTEMOIl BBIUHCICHUS
MOTOKA;

— B auamaszone ot 0,1 10 0,5 m/c:

+(0,0004 +0,001-V);
— B auama3ose cBeiire 0,5 1o 2,0 m/c:
+(0,0001 + 0,004-V);

—TIpYA WCTONB30BaHWU TPYyOKH HamopHoil Iluto
B KOMIDIEKTE ¢ IpeobpazoBaTesaMil muddepeHimaib-
HOT'O JIaBJICHUSI ¥ C CHCTEMOI! BBIUHCIICHHS TTOTOKA;

— B quana3oHe cBbiie 2 10 50 m/c:

+(0,009 + 0,009-V).
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B xoze mpoBeeHHBIX HCCIENOBAaHUM yCTaHOB-
JICHO, YTO TIOATBEPKIAETCS CTAOMIBHOCTH MOJIAEP-
JKaHHUSA CKOPOCTH BO3IYITHOTO IMOTOKA TI0 pe3yIbTa-
TaM noy4yeHHbM B 2015, 2016 u 2017 rogax.

JlaHHBII KOMITIEKT OOOpYyIOBaHMSA ISl HU3Mepe-
HUSL CKOPOCTH BO3IYIIHOTO TIOTOKA YTBEPXKICH
B KauecTBe HarmoHanbHOTO ATalOHA €IUHUIBI  CKO-
pocty Bo3aymHOro mnoroka llocranoBnenunem ['oc-
crannapra Pecriyonuku Benapycs Ne 3 ot 17.01.2018.

B nactosimiee Bpemsi mpu MOMOIIUA CO3JIaHHOTO
HaroHaneHOTO 3TalloOHa BBIMONHSIOTCS  Pa0OTHI
110 METPOJIOTUYECKOMY KOHTPOJIIO CPEICTB U3MEpe-
HUHA CKOPOCTH BO3IYLUIHOIO TMOTOKA Pa3IUYHbBIX
TUTNIOB W TIpUHOWTIOB neiictBus (testo, TKA-TTKM,

VIIK 535.3

UCII-MTI'4, ACII-3, M3C-200A, TTM-2, TpyOku
naropHsle [TUTO 1 HUMOT'A3).
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THE MAIN PROVISIONS OF THE HIGH-RESOLUTION COLORIMETRY
Saukova Y.

Belarusian National Technical University, Minsk, Belarus

According to [1] colorimetry is a measurement
of colour performed in accordance with an accepted
system of conventions (international agreements).
Since color is defined as sensation [1] and a measur-
able value [2] it can be evaluated qualitatively (sub-
jective methods) and measured quantitatively (objec-
tive methods). Subjective methods are based on
the equalization of colours before the disappearance
of their visual differences with the help of visual
additive and subtractive colorimeters, color scales
and atlases. N.D. Nyuberg proposed to divide the
process of research and interpretation of color ef-
fects on the organs of vision into three levels [3]:

— physical (optical phenomena arising from the in-
teraction of light radiation with objects in different
environments and conditions of observation);

— physiological (effects of optical radiation on the
visual analyzer, including light and color sensations);

—psychological (psychological sensations caused
by the influence of radiation with certain physical
characteristics, including the environment).

Objective methods involve the use of measuring
instruments to obtain spectral distribution functions
of primary and secondary emitters and on their basis
to determine the coordinates of color and chroma-
ticity [2, 4]. Basic colorimetry is based on standard-
ized models of observation conditions and is used
in the control of products in medicine, chemical,
paint industry, printing. The highest colorimetry
according to Vyshetsky «includes methods for as-
sessing the perception of color stimulus presented to
the observer in a complex environment that we ob-
serve in everyday life» [5] that is, in real conditions
of observation. The problem of correct colour repro-
duction and colour perception becomes more com-
plicated when reproducing a color image (reproduc-
tion, color photography, the image on the screen
ofthe TV, computer) because it increases
the amount of information and the accurateness
of color people can judge, mainly relying on their
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memory (provided that in this moment he didn't see
the original). Therefore, in this case it is necessary
to ensure the process of hardware independent color
reproduction [6]. The technologies of color infor-
mation transmission of images in telecommunication
systems are based on the use of the highest color-
imetry principles. Taking into account the character-
istics of visual perception and observation condi-
tions including colorimetric parameters of the envi-
ronment is an important trend for further
improvement of these systems. D. Fairchild intro-
duced the concept of «absolute» and «relative» col-
orimetry in terms of capabilities of the color repro-
duction technical means. If the output device has a
wider spectrum than the original profile, that is,
all colors at the input can be displayed at the output
visualization using absolute colorimetry is used and
colors outside the boundaries of the reproduced col-
or will be transferred to the edge of the color spec-
trum of the output device while preserving
the «white point» [6]. Relative colorimetry takes
place in color transformations of colour rendering
systems allowing to shift colours with the movement
of the «white point» to a new position taking into
account the limitations of the technical devices col-
our gamut [6].

The prerequisites for the development of high-
resolution colorimetry are colour television and digi-
tal photography, integrated control of the light envi-
ronment, information and advertising industry as
well as the development and cheapening of digital
technology. Under the High-Resolution Colorimetry,
the author implies a methodology of multiparameter
measurements and an interdisciplinary field of re-
search covering methods and means of measure-
ment, control and testing of self-luminous and non-
self-luminous objects at all stages of their life cycle,
based on the use of technologies of digital registra-
tion of objects with high spatial resolution and pro-
cessing of their images, allowing a given level of





