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YypHan 3apeecTpoBaHo

y Minicrepcrsi toctuuii Ykpaixu,
cBizonTBO

cepin KB Ne 22796-126961IP

Vi ba0r 017 Ne 6(74). 2018
BKI0YeHo 7o Ilepeniky HaykoBux = 0

(baxoBux BULaHb Ykpaiku, Hakas
Minicrepcrsa ocBiTv 1 Hayku Ykpainu
Ne 747 Big 13.07.2015 HaykoBo-BUpo6HUYUA KYypHaN
Kypnan BrnoueHo o MixHapopHoi

HAYKOMEeTPUuHOi 6a3u AaHux
Index Copernicus, nucr Bia 08.03.2013

nucmonada 2018 poky e lMapuxi eio6ynaca 26 leHe-
1 3 = 1 6paana KoHepeHyia 3 mip i eaz (CGPM), Ha sKili 6yno
nideedeHo niocymku 6azamonimHboi pobomu ce8imoso2o0 HayKoeo-
mexHiyHo20 cnismoeapucmea 3 nepesusHa4yeHHA cemu 6a3osux odu-
Huyb MixxHapoOHoi cucmemu oOuHUYb Sl: Kinoepama, KenveiHa, amnepa,
mons, KaHoenu, ceKyHOu, Mempad. BidHuHi eci oOuHuyi eumiproeaHs eu-
3HaYamumMymocs He ¢isudHUMU 06’ekmamu makpoceimy, a 3a donomo-
2010 Memodis, 3dCHOBAHUX HA (hiKCy8aHHi 3HAYeHb (hyHOAMeHManbHUX
¢hizuyHUX i NnpUPOOHUX KOHCMAHM 3 HY/1b0BOIO He8U3Ha4yeHicmio (pyHoa-
MeHManbHUMU KOHCMAHMamu npupoou — amomom ma KeaHmMom).

«3aeepuieHHA nepesusHa4YyeHHA Sl e icmopuyHolo gixoto, Opyaoio nicns
npuiiHamms MixHapodHoi mempuyHoi KoHeeHUyii y 1875 poui. Ndembca
8i0HOCHO ocmamoYHoi 8iomosu 8id 383Ky SI 3 apmegpakmamu. o cymi,
npuilimaemscs Hoea cucmema oOUHUYb, AKA BUKOpUCMoO8Yy8amumemscs
npakmuyHo y 8cix kpaiHax ceimy», — 8id3Ha4yue oupekmop MixHapoo-
Ho2o 6ropo 3 mip i eaz (BIPM), 0okmop Mapmin Minmo-.

lMepexio Ha Ho8y MiXHApOOHY cucmemy 00uUHUYb S| npuckopume pos-
8UMOK i 8npoead)keHHA iHo8ayiliHUX piweHb i mexHo02ili 8 HAyyi U Ha
8upo6HUymMei, 3HU3UMb eapmicme 6a2amboX BUCOKOMEXHO/02iYHUX
npoyecis, y0oCKOHaUMb MOHIMOPUH2 i NPO2HO3YBAHHA KAIMaAMUYHUX
i 6azameox iHWuUX Halusaxknusiwux 019 Xxumms Ha 3emnai 3MiH, icmom-
HO nidsuwWUMb MOYHiICMb ma 00CMOBipHiICMb 8UMIPIOBAHb, iX €EOHiICMb
Ha ceimoeomy pigHi.

lMepesu3HayeHHs, 00H020/10CHO NpuliHAMi Ha 26 CGPM, maromb Ha6y-
mu yuHHocmi 3 20 mpaeHa 2019 poky — BceceimHbo20 0HA memporoei.

Ypo6omi 26 CGPM 6pana yuacme denezayisa YkpaiHu, anepuie ik nos-
HonpasHull ii y4acHUK 3 npasom eupiwianbHo20 20s10cy. YKpaiHa, e oco-
6i kepieHuUka denezayii, oupekmopa [JlenapmameHmy mexHi4Ho20 peay-
noeaHHa Minicmepcmea ekoHomi4HO20 po3eumKy ma mopeieni YKpaiHu
JI1.M. BimkiHna, npozonocyeana «3A» pe3osioyito uj000 nepeeusHayeHHs
OCHOBHUX 00UHUYb MixknapooHoi cucmemu Sl.

Baxxnueum 0na YKpaiHu eusaeusnoca we oOHe piwieHHA 26 CGPM.
YneHom MixxHapodHozo komimemy 3 mip i eaz (CIPM) enepwe o6paHo
npedcmasHUKU Hauwloi KpaiHu — 2eHepanbHo20 dupekmopa HayioHano-
HO20 Haykoeozo yeHmpy «lHcmumym memponoeii» I1.1. Heexxmakosa.
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BUMIPIOBAHHS TA BUTTPOBYBAHHSA

CBITIOAIOAHOTO I@“nAAy\3r|nH@.a--
gEEroanioio BIIIMIPIOBAHHH

3 ] nght Accordlng

"" M to the Method of Measuring
. Lighting Engineering Parameters

A. Konecuuk, acmipanTt xadbenpun
CBiTIIOTEXHIKU 1 IKepen cBiTna,

e-mail: Atay1791@gmail.com

II. VYcivenko, acmipanT kadenpu,

e-mail: d.o.usichenko@gmail.com,

JI. Ha3apeHKo, JOKTOP TEeXHIYHUX HayK,
nipoecop kabenpn,

e-mail: leonnaz@ukr.net

XapkiBcbKUil HalioHanNbHUN YHIBEpCUTET

micbkoro rocnogapcrea (XHYMT) im. 0.M. Bekerosa, (KhNUME) them. 0.M. Beketov

[pobnema epekmugHozo 8i0800y menna
8i0 cg8imnodioda 3anuWaeMsCca aKkmyanbHol.
BupiweHHam 3ae0aHHA mensnosiosedeHHs i nio-
MPUMKU ONMUMAbHO20 MeNJioB020 Pexumy po-
6omu ceimnodiodie € MOOeNOBAHHS i mensosi pos-
paxyHku. Y pobomi npedcmassieHo pesynemamu
c8imaomexHidHo20 po3paxyHky ma mepmozpacgiy-
HO20 aHanisy 8u20mMoeieHo20 3paska ceimsa00ioo-
HO20 npunaoy.

LED lighting sources, appeared on the market in
the 60s of the last century, are the most effective op-
tion and it is the fastest developing lighting technolo-
gy for now. The problem of efficient heat removal from
the LED becomes to be one of the basic ones. Due to
high heat flux on the individual diodes surface, prob-
lems related to the light source cooling become to be
one of the most. Modeling and thermal calculations
are the solution to the problem of heat sink and main-
tenance of optimal thermal mode of operation of LEDs.

Kntoyoei cnoea: ceimso0iod, c8imunbHUK, C8IMa0MeXHiYHi 8UMIPIOBAHHS, MOOIIBAHHS, homomempis.
Keywords: LED, light, lighting engineering measurements, modeling, photometry.

DOEKTYBaHHA GYLb-KOTO CBIiTI0BOTO MIPWIAAY CTAaBUTD Iepes PO3POOGHUKOM MUTAH-
Hs 1OA0 MOr0 CBITNOTEXHIYHUX XapaKTEPUCTUK, HAUBAKAWBILIOW 3 AKUX € CBITIO-

A. Kolesnyk, postgraduate student

of the Department of Lighting and Lighting,

e-mail: Atay1791@gmail.com

D. Usichenko, postgraduate student of the department,
e-mail: d.o.usichenko@gmail.com

L. Nazarenko, doctor of technical sciences,

professor of the department,

e-mail: leonnaz@ukr.net

Kharkiv National University Municipal Economy

One of the biggest drawbacks of LED lighting is
the excessive price, so it is important to take into ac-
count the cost-effectiveness in selecting the compo-
nents of the luminaire, and use the resources correct-
ly. In the conducted research the model of the LED
light in the software complex has been designed and
analyzed. And a real sample was made. As a rule,
the corresponding photometric characteristics are
determined depending on the field of application of
the light device. In addition, the conditions of this
coil are taken into account in the overload mode.
Photometric characteristics and thermographic cal-
culations for 75 W and 90 W have been measured.
This proves the cost-effectiveness of a projected lu-
minaire, using a power supply of Mean Well.

The paper presents the results of light enginee-
ring calculations and thermographic analysis of
a sample LED device. Experimental and computa-
tional data have been compared and discussed.

A. KonecHux

posmogin [2]. Bin 3ymoBneHuit GopmMo0 GOTOMETPUUHOTO TiNa, 10 OMUCYETHCA KPUBUMU
cunu ceitna Ta edektuBHicTio (cBiTNOBiAAaven). [ns OTpUMAHHA ONTUMALbHOTO CBiT/O-
PO3MoAiny HeobXiIHO BUKOHATW CBITIOTEXHIUHMUI po3paxyHoK. OCTaHHIN [03BOJAE BU-
3HAUUTU TMAapaMeTpu ManbyTHbOI OMTWYHOI CUCTEMM, KOHCTPYKLil0 pajiaTopa, a TaKoX
I)Xepes BUIPOMIHIOBAHHA CBITWIbHWKA, 10 3abe3mnevyye HeoOXiaHI XapaKTePUCTUKU KiH-
ueBoro BUpo6y. Sk mpaBwio, BiAmoBiAHI HOTOMETPUYHI XapaKTEPUCTUKU BU3HAYAOTb-
Cs 3aeXHOo Bif chepu 3acTocyBaHHA CBiTAOBOrO mpwunaay. OKpiM TOro, AyXe BadJIWUBO

© Konecuuk A., Veivenko [I., Hazapenko JI., 2018

JI. HazapeHxo
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OWCTAHLINHI BAMIPIOBAHHS

II. OpHATCLKUM, JOKTOP TEXHIYHWUX HayK, mpodecop,
3aBipyBay kadenpu iHbopmauinHo-BUMipIOBaLbHUX

cucreM,
e-mail: odp@nau.edu.ua

JI. Ky3bMuUY, KaHAWMAT TeXHIYHUX HayK, LOLEHT,

IOKTOPAHT,
e-mail: klv@nau.edu.ua

B. KBacHiKOB, LOKTOP TeXHIYHUX HaVK, mpodecop,

3aBigyBay Kadempu KOMITIOTEPU30BAHUX
€JIEKTPOTEXHIYHUX CUCTEM Ta TEXHOJIOTIN,
e-mail: kvp@nau.edu.ua

Hanionanbhuit aBiauinuuit yHisepeuret, M. Kuis

Po3pobnieHo cxemy aHano0208020 iHmepegeu-
Cy, Wo Micmume 8UMIpIOBANbHUU TAHUI02, MeH-
300amyuK, 8xi0 AKkoeo 3'€0HAHull 3 Oxepesnom
XKUBJIEHHA Yepe3 aHanmozosuli demynbmuniek-
Cop, a 8UXO0U 8UMIpIOBAJILHO20 JIAHYI02A Yepe3
aHanozos8ull Mynbmunnekcop niokaw4eHo 00
8UMIpI0BAILHO20 hidcumo8a4yd; ma 080KAHANb-
HUl aHano20-yugposuli nepemeoptosay 3 00Ho-
yacHow subipkot. BumiptogansHuli naHytoz eu-
KOHAHO y 8UGi MPbOX pe3ucmusHUX NOOinbHU-
Kie cmpymy, 00UH i3 AKUX yMBOPEHO pe3ucmus-
HUM MeH300amyukoM ma niocmposanbHUM
pe3ucmopom, a 08a iHWi — 3pa3KosuMU pe3uc-
mopamu.

systems,
e-mail: odp@nau.edu.ua
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D. Ornatskyi, doctor of technical sciences, professor,
head of the department of information and measurement

L. Kuzmych, candidate of technical sciences, associate

professor, doctoral student,
e-mail: klv@nau.edu.ua

V. Kvasnikov, doctor of technical sciences, professor,

head of the department of computerized electrical

systems and technologies,
e-mail: kvp@nau.edu.ua

National Aviation University, Kyiv

An analogue interface circuit that contains a mea-
suring chain, a transmitter, the input of which is con-
nected to a DC source through an analog demultiplex-
er, and the outputs of the measuring chain through the
analog multiplexer are connected to the measuring am-
plifier, and a two-channel analog-digital converter with
simultaneous sampling is developed. The measuring
chain is made in the form of three resistive current di-
viders, where one divider is formed by a resistive strain
gauge and adjusting resistor, and two others — exem-
plary resistors. This work is aimed at finding possibili-
ties for increasing the accuracy of measurements and
interfering analog interfaces for remote measurements
using resistive strain gauges by introducing a new struc-
tural scheme, which is shown on the Fig.2.

Kntouoei cnoea: aHanozosuli iHmepdgelic, Oemynbmunsiekcop, 8BUMIpIO8AbHUL NIOCUI08AY, nepemaopiosad,

MeH300am4uKk.

Keywords: analogue interface, demultiplexer, measuring amplifier, converter, strain gauge.

Cr[oci6 mepefaBaHHA JaHUX Bif, MEePBUHHUX AATUMUKIB 4O BTOPUHHUX MPWUAfAiB, WIns-
XOM BUKODUCTaHHA aHalOroBUX iHTepdeiiciB 3 APOTOBUMM NiHIAMW 3B'A3KY B AMC-

TAHUINHUX BUMIPIOBaJIbHUX CUCTEMAX, Ha CbOTOZHI AOCTATHbLO MOMYJAPHUIA, HE3BAKAOUU
Ha BEJIUKY KiNbKiCTb PO3BUMHYTUX 1 OiNblUI TEXHONOTIYHUX MPOBiAHUX Ta 6e3MpPOBIAHUX
unbposux intepdeiicis. Ile maTBEPIKYETHCA TUM, 10 HAYKOBLi Ta BUPOOHWUKU MiKpo-
CXEeM IIPOJIOBXYIOTb IIPOTMIOHYBATW HOBI iHTerpanbHi pillleHHA LA aHAJOTOBOTO Iepena-
BaHHA iHdopmauii [1—3, 6, 8].

Taki piureHHA 3yMOBJIOWTLCA PALOM MPUYUH. Y CUCTEMAaX IPOMUCIOBOI aBTOMATU-
K1 icHYe BenuKa KinbKicTb po3pobneHux i BUroToBNEHUX HAraTo POKIB Ha3aj MPUCTPOIB,
10 BUKOPWUCTOBYIOTh aHAJOTOBI KaHAIW TepefaBaHHs faHuX. Lle MOXYTb OYTU BaTuuKY,
BWUKOHABYI MPUCTPOI, IPUCTPOi peecTpaliii Tomo. 3amiHa 11b0T0 061aAHAHHSA /e MOBiILHO

© Opuarcbkuit [., Ky3sbmuy JI., Kacuikos B., 2018

A. Opramcebxutl

JI. Ky3pmuy

b 1

B. KsacHixos
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BUMIPIOBAJIbHI NMPUJTIAOU TA CUCTEMU
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I. Tomonos, foueHt kadenpu indopmauinto-
BUMIpIOBaNbHUX TEXHOJOTIi 1 cucreM,
HauioHanbHuii TeXHIYHWUN YHIBEPCUTET
«XapKiBCbKWUI MONITEXHIYHUN IHCTUTYTY,
e-mail: igor.i.topolov@gmail.com

HasedeHo onucaHHa eapiaHma nobydosu sumpamomipa
MUMMEBUX 3HAYeHb, pO3pobeHo20 019 MOHIMOpPUH2Y eHepae-
MmuyHux xapakmepucmuk [JB3, sakuli nepebysae Ha doszompusa-
JIUX CMeHO0BUX 8UNPOBYBAHHAX, HA PI3HUX PEXUMAX HABAHMAXeH-
Hs.. Pe3yniemamom po3pobieHHs cmasa cucmemd, SIKa 8UKOpUucmo-
8y€e Memo0 HenpAMO20 KOHMPOJTI0 8d2u NAJUBA, AKe BUMPAYAEMb-
€A i3 3pa3K080I EMHOCMI, W/TAXOM BUMIPIOBAHHA 8 Hill mucky. [na
3a6e3neyeHHsA He0bXiOHOT moyHocmi ma cmitikocmi sumpamomip
BUKOPUCMOBYE 4acmomHuli nepemeopiosay muck-nepiod, noby-
008aHUll 3a bieeHePaAMOopPHOI CXeMOo.

The article describes a variant of constructing an instanta-
neous flowmeter, designed to monitor the energy characteristics
of internal combustion engines located on long-term bench tests,

I. Topolov, Assistant professor of the Department

of Information and measuring technologies and systems,
National Technical University

«Kharkiv Polytechnic Institutey,

e-mail: igor.i.topolov@gmail.com

under different load conditions. The result of the development is
a system using the method of indirect control of the weight of
consumed fuel from a sample tank, by measuring the pressure
in it. To ensure the required accuracy and stability, the flowme-
ter uses a pressure-period frequency converter built on a bi-ge-
nerator circuit.

As a result of the research carried out in the work:

= the algorithm of work and the functional scheme of the
automated device intended for precision control of instantaneous
fuel consumption are developed;

= the method of calculation of the basic metrological parame-
ters of the flowmeter of instantaneous values is proposed;

= conducted research is the basis for designing new automa-
ted devices for precision consumption control.

Kntoyoei cnoea: yacmomuuli nepemaopiosad muck-nepiod, GizeHepamopHa cxemad, MUMMEBI 3Ha4eHHs, Memod HeNPAMO20 KOHMPOJTIO,

npeyusitiHut KOHMpPOob.

Keywords: pressure-period frequency converter, bi-generator circuit, instantaneous values, method of indirect control, precision control.

3Ha‘~IeHHﬂ BUTPATOMIpiB i niunnbHUKIB Kinbkocti (Macu 1 06'eMy) pianiw, rasy Ta ma-
PV B CYYaCHOMY iHAyCTpia/JbHOMY CYCITIILCTBI Haj3BUYAitHO Benuki. Ix pomb ayme

3pocia y 3B'A3Ky 3 He0OXiAHICTIO MaKCUMalbHOI eKOHOMII eHepreTuYHuUx i BOGHUX pecyp-
ciB kpainw, siki Bce 6inbure i 6inbure fopoxyaoTsh. Bes BuTpaToMipis He MoXHa 3abe3me-
YUTU YIIPaBAiHHA, i TUM Ginbuie onTuMisalii TeXHONOTIYHUX PEXUMIB B eHEPreTulli, Me-
Tasnyprii, HagToBiit, ra30Biii, 1len10103HO-NANIEPOBit, XapyuoBiit Ta ¥ 6araTbox iHuMX ra-
ny35X MpoMucnoBocti. Be3 unx mpunazgis HeMOXNUBI aBTOMaTU3alis BUPOOGHUUTBA i A0-
CATHEHHA MaKcuManbHOi ii edexkTuBHOCTI [1].

PisHOMaHITTA 7 CKJIAQZHICTL BUMOT, ITPOINOHOBAHUX CYYaCHOI HAYKOW 1 TeXHiKOW
IO XapaKTepUCTUK, a TaKoX [0 Taly3eil 3aCTOCYBAHHA BUTPATOMIpPiB, 3yMOBWIN IOABY
YUCJIEHHUX 1 Pi3HOMAHITHUX METONiB BUMIipIOBAHHA BUTPATU: €1€KTPOMArHiTHUX, TaXo-
MeTPUYHUX, VIbTPA3BYKOBUX, TEIUIOBUX, 10HI3aLiMHUXK Ta IHIIUX.

Koxnwit i3 3ampomnoHoBaHUX METOZIB Mae PAL MepeBar, BLACTUBUX KOXHOMY i3 HUX,
0CO6/MBO CTOCOBHO BUMIpIOBaHb KiJIbKOCTI PiAMHU Y BEIUKUX 1 Manux 06'eMax, KOHTPOIO
BUTpPATU HEUTpPaNbHUX ab0 arpecuBHUX cepenoBuly Tomwo. CamMe jUM 3YMOBIIOETHCS HAfAB-
HiCTb BenUKOI KinbKoCTi MeTOAiB BUMIpIOBAHHS BUTPATH, a OTXKe, i 6e3niui KOHCTPYKTOP-
cbkux pimeHs wopo uiei mpobnemun [2]. Takoxk y [2] HaBeneHO TeXHIUHI XapaKTepucTu-
KW Ta HaibinbuI BIUIMBOBI AecTabinisysanbHi GakTopy, BIACTUBI KOXKHOMY i3 OMUCYBaHUX

© Tomonos I., 2018
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Paccmampugaromcs ocobeHHOCMU Kanubposku annapamy-
pbl 0518 nepedaqu pasmepa u uamepeHUs napamempos UmneodH-
ca. OcobeHHOCMbI0 npediazaemblx Memodo8 u annapamypul Ae/s-
emca ycmolyusocms K decmabunuupyrouwum ¢hakmopam, 8eico-
Kas moYHOCMb, NPOCMOMA peanu3ayuu U ucnob308aHUs.

Peculiarities of the accurate impedance meters calibration are
considered. Author show that most important and complicate part
of calibration procedure consists in determination of two uncertainty
components: additive error and error, caused by nonlinearity of the
meter transfer function.

Problems of the determination of the additive error are caused
by the fact, that there no exist accurate standard of the zero
impedance. Author considers the creation of proper zero impedance
standard, whose impedance can be arbitrarily close to zero and its
impedance remnant can be estimated on the base of its geometrical

OCOBEHHOGIM

YAK 53.089.6:621.3.01121

M. Cypay, doctor of technical sciences, professor,
National Academy of Sciences of Ukraine, Kiev,
e-mail: michaelsurdu1941@gmail.com

dimensions. Implementation of such standard is very simple, cheap,
and easily carried out. This standard works well on DC. Standard
of zero impedance for AC measurement consists of two coaxial
T-branches, which are connected through insertion piece. Such
standard eliminates influence of the possible mutual inductive
connection between current and voltage loops of the proper cables,
which connect the “zero impedance standard” and measuring devise.

To determine nonlinearity of the transfer function author analyze
using of the non accurate resistive or alternative impedance dividers.
Touse such dividers in whole range of measurements special structures
of these dividers where developed. In these structures measurement
of the divider standards are provided together with impedance of
their terminals. It eliminates influence of the impedance of these
terminals on the accuracy of meter calibration or unit transfer. Special
complex of two-standards dividers were developed to simplify the
accurate calibration of the impedance meters.

Kntoueavie cnoea: kanubposka, denumens, YemelpexnapHOCMb, HeonpedesneHHOCMb, PAcYemHbIli IMAnoH Hy/1esozo UMNedaHca.
Keywords: calibration, divider, four pair, uncertainty, calculable zero impedance standard.

77 MPELU3NOHHBIX U3MEPEeHW U Tepefiadi pasMepa eAuHULL UMITEAAHCa HYKHLL
3TaJI0H U3MEPAEMOro MapaMeTpa U amnnaparypa, 061aaoume Majaoi MorpeuHoCcTbo
W BLICOKOW UYBCTBUTENBLHOCTHI0. CerofHs Ans AOCTUKEHUS MaKCUMaJbHOW TOYHOCTU Ta-

KYI0 ammaparypy KaaubpylT C UCIIONb30BAaHUEM 3TajOHOB HAIPSIKEHUS U COMIPOTUBILE-
Hus, 6asupyommxcs Ha s¢dekrax xosedcona n Knurumura Ha mocrosaxHHoM [1—3]
W TIEPEMEHHOM TOKax [4—6], WIn 3TanoHa eMKOCTY, 6a3UPYIOLIET0Cs HA PACIETHOM KOH-

meHcarope [7, 8]. OpHakKo MpoLenypbl TAKUX KaAUOGPOBOK 0UeHb JOPOTUe U He BCETAA A0C-
TymHbL. [103TOMY A7 JOCTUXKEHMUA BHICOKOW TOYHOCTU W3MEpeHW uMIefaHca paspabo-
TaHbl METOZALL U CPEACTBA, KOTOPLIE I03BONAIOT ONMPeAeNATb Pa3feflbHO KOMIOHEHTH I10-
rpemHocTM QYHKUMUM peobpa3oBaHus ammapaTrypst [9—14].

AnmapaTypa Ans usMepeHuUs MapaMeTpOB UMITE[AHCA XapaKTEPU3YETCA CIeLYIoLUMU

COCTaBAAIUMU TToTpemHoCcTH [15]:

1. CnyvaiiHas coCTaBnAoOmas MOTPEUIHOCTY, 0OYCIOBEHHAA WIYMaMu U IIOMeXaMu;
2. MynbTunnvkaTuBHas cocTaBnsioLlas, 00yCI0BIeHHAA OTPENTHOCTHI0 06PA3LI0BON MEPET;
3. CocTaBnstomas, o6ycnosieHHas anbdepeH1ManbHO! HEAUHENHOCTLIO GYHKUUN

IIPe06pa3oBaHUs;
4. ApamTUBHAA COCTaBNAOWAA MOTPENIHOCTU;

5. CocraBnsiowmas, 00yCIOBNEHHAA UHTETPAILHON HENMHENHOCTHI0 HYHKLMM TPeobpasoBaus;

© Cypny M., 2018
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[ns asmomamusayii npouecie nio 4ac 8UKOHAH-
HA 003UMempUYHO20 KOHMPOJIKO 3aNPONOHOBAHO
Makem 0o3umempa 0715 8U3HAYeHHS 008XUHU X8U-
Jli 1a3€pHO20 BUNPOMIHIOBAHHSA, Kymi8 Oil 1asepHuUX
OXxepesn ma ompuMAHHA NPOMOKOJi8 BUMIPIOBAHb.
BupiweHo 3as0aHHs hopmMysaHHA nocmiliHOI cnek-
MPasnbHoI Xapakmepucmuku 8umiptogaqa e 0ianaso-
Hi 8i0 0,4 00 1,1 MKM W/IAXOM pO3paxyHKy ma eubopy
HeobXiOHOI xapakmepucmuku ceimnoq%nbmpa ona
KOHKpemHoz20 (homonputimaya Ha npuknadi Of-24K.

The wide application of laser systems and the in-
crease in the values of their energy characteristics,
which may hazard to the health of staff and other
people in the area of direct and reflected laser radia-
tion, necessitates a permanent dosimetric monito-
ring in these areas. However, the methods of mea-
suring the parameters of laser radiation at a given
point in space to determine the degree of radiation
safety for the human body, established in the stan-
dard DSTU EN 60825-1: 2016, are difficult to imple-
ment when using obsolete monitoring equipment.
Therefore, the development of an automated method
for determining the characteristics of a laser system
and the rapid detection and determination of the di-
rection and coordinates of laser radiation is relevant.

The proposed method for automated determi-
nation of the laser system characteristics differs b
applying an additional measurement channel witl
a photodetector, as in the main channel, and a com-
pensated filter to ensure the difference of the readings
in the channels, so that each difference of measured

Kharkiv,

0. Lyashenko, senior lecturer,
Kharkiv National University
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channel values corresponds to the one wavelength
value. For the formation of a compensation filter
with a constant spectral characteristic in the most
demanded wavelength range from 0.4 microns to 1.1
microns are used by known methods of calculation
and manufacturing. A combination of optical glass
NSNU 13 and SZS-9 with varying thickness as a com-
pensation filter is permitting measure of laser irradia-
tion doze for radiation in this range with an error that
does not exceed 15%.

It is necessary to perform the tasks of quickly
finding and estimating the angular coordinates of
the laser sources for monitoring the parameters of
laser radiation in the working area. Improving the
design of the device for detecting and determinin
the angular coordinates of laser radiation is made
by using an optical system that directs laser radiation
to a photodetector of radiation and an information
processing unit, in front of which a volume matted
screen is installed so that the distance from the mid-
dle of the optical system to the nearest point of the
screen is greater distance of the optical system. The
photodetector matrix installed in the optical system
focus is used as a photodetector of laser radiation.

The application of spherical screens for direct laser
radiation and cones for diffused and diffused reflected
radiation is proposed for the effective and rapid de-
termination of radiation corners in the working zone.

Dosimeters with automated wavelength moni-
toring and detection and determination of the an-
gular coordinates of laser radiation will facilitate and
reduce the cost of conducting dosimetry monitoring.

II. Heexxmaxos

€. Tumocpees

Knioyoei cnoea: nasepHe 8UNPOMIHIOBAHHS, ABMOMAMU3AYiA BUMIPIOBAHHSA DOBXUHU X8UJI, 003uMempis.
Keywords: laser radiation, automation of wave length measurement, dosimetry.

ycyqaCHMx CBITZI0TEXHIYHUX YCTAaHOBKaxX pi3HOTO NPWU3HAUEHH:A, OKPiM MacoBoro
3aCTOCYBaHHA CBITNORIOZHUX MXepen CBiTna, 3aCTOCOBYIOTHCA LOCTATHLO LIMPOKO
7 nasepu AnA pisHOro (QYHKIiOHANLHOrO MPU3HAUEHHA: B TEXHOJNOTIYHUX yCTaHOBKax
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YKpauHCKUI rOCYLAPCTBEHHLIN
XUMUKO-TEXHOJIOTUYECKUI YHUBEPCUTET, T. [JHemp

[pednoxeH Memo0O UOeHMUPUKAYUU 3aKOHO8 pacnpedesieHus
011 OaHHbIX 8HE 2ayccosckol obnacmu pacnpedeneHus. Modesnb
OCHOBAHA HA pacyéme Ko3gpuyueHmMos Koppenayuu 014 0aHHbIX
C paznuyHbLIMU 3aKoHamu pacnpedeneHus. KosggpuyueHm koppens-
YU ucnosib3yemcs 01 oyeHKU 61u30cmu hyHKYUU nomHocmu ge-
POSMHOCMU U paccyumsigaemcs 07151 Nap pasauyHeIx niomHocme
8epOAMHOCMU, NPedCMABIIEHHbIX 2UCMOZPAMMAMU, 8 MHO2OMep-
HOM 8eKMOPHOM NPOCMPAHCMBE, Ha OPMOHOPMUPOBAHHOM 6a3uce
e0UHUYHbIX UHMep8sanos pazbueHus 8bl6opKu. lpusedeH aucmuHz
npo2pammHol peanusayuu modenu 8 npozpammHol cpede Python.

The article is devoted to the development of a new method for
identifying the distribution laws when evaluating the results of mul-
tiple measurements. The identification of the distribution laws is to-
day an urgent metrological task, since the adopted restrictions on
the number of measurements and assumptions about the distribu-
tion law of random error may introduce additional uncertainty in
the assessment of the measurement result.

The use of well-known classical approaches to the identification
of distribution laws is associated with a number of difficulties asso-

PACTIPEREN

N

A
E

TS i
OBAHVEME

D. Losikhin, senior lecturer

of the department of computer-integrated
technologies and metrology,

e-mail: loshindima@gmail.com

0. Oliynyk, candidate of technical sciences,
associate professor of the department,
e-mail: oleinik_o@ukr.net

0. Chorna, senior lecturer of the department,
e-mail: mans@ua.fm,

0. Gnatko, senior lecturer of the department
of applied mechanics,

e-mail: olena.gnatko@gmail.com

Ukrainian state chemical

technology university, Dnipro

ciated with the need to use the completeness of the considered set
of models and the correct application of the corresponding statisti-
cal methods. The main limitation associated with the use of classi-
cal approaches to the identification of distribution laws is that they
are designed for use in data processing systems based on Gaussian
distribution (normal) and, thus, are not universal. The imperfection
of mathematical models of processing measurement information
leads to the possible erroneous identification of the distribution law.
The paper proposes a method for identifying the distribution
laws for data outside the Gaussian distribution region. The model
is based on the calculation of correlation coefficients for data with
different distribution laws. The correlation coefficient is used to es-
timate the proximity of probability density functions and is calcu-
lated for pairs of different probability densities represented by his-
tograms in a multidimensional vector space on an orthonormal ba-
sis of unit sampling intervals. Based on the obtained matrix of the
values of the correlation coefficients, a classification estimate of the
unknown distribution laws is performed based on the experimental
data of the simulated samples. A listing of the software implemen-
tation of the model in the Python software environment is given.

Kntoyesble c108a: 3akoH pacnpedesnieHus, KO3(@uyUeHm Kopensyuu, Heaayccossl cuzHassl, Python.
Keywords: distribution law, correlation coefficient, non-Gaussian signals, Python.

Bcuc'remax KOHTPOJIA CJLOXHLIMU TEXHOJIOTUUECKU-
MU 00beKTaMu (KaBUTALMOHHLIX TEIJIOTEHEepaTo-
pax, anmaparax MOTPYXHOTO OPeHWS, BLITapHLIX yCTa-
HOBKAaX W T.J.), KOTOPHIE XapaKTepU3YIOTCA HAIUYUEM
HECKOIbKUX BHEWIHUX BO3ZEICTBUIA, 06paTHHIX CBA3EH,
Ba)KHOW MeTPOJIOTUYECKON 33afjaueil ABLAETCA HEe CTOJb-
KO WU3MepeHWe MapaMeTpoB, CKOJbKO 00paboTka W UH-
TeprpeTauus IOAYYeHHLIX 3aUIYMJIEHHLIX 3KCIIEpUMEH-

36

TaNbHHIX AaHHbLIX [1]. [Ins 06paboTKU U3MEPUTENbHON
nHMOPMALNY, TTONYYEHHO| U3 TAKUX 00BEKTOB, YCIIELIHO
TPUMEHSAIOTCA METOANKN 1nbpoBoint unbTpaumm [2, 3].
[Ipu 3TOM CTATUCTUYECKUE MOZENN W METOfbl, OCHOBAH-
Hble Ha TayCCOBOCTY, 3a4acTyi0 IIPUMEHATCA 6e3 3ne-
MEHTapHO MPOBEPKU. B TO e BpeMs MHeHUE 0 BCeob-
meil TPUMEHUMOCTU HOPMabHOTO DPAaCIpefiefieHus fB-
JISIeTCA BECbMA YCTOMYUBLIM 3abnyxaenueM [4].

© JlocuxuH ., Oneiiuuk 0., YepHas E., THarko E., 2018
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lpoaHanizoeaHo icmopilo NUMAaHHA Ccmeo-
peHHA PiBHOKOHMPACMOBUX KOJIbOPOBUX NPOCMO-
pis. Bid3HaueHo, wo po3paxyHKu 3a pesynemama-
MU CNeKmpaabHUX 8UMIPIOBAHb HEOOCMAMHbLO Bi0-
nosioaroms 30p08oMY cnpuliHAMMIO MOOUHU. Jna
YCiX HAABHUX KOJpPHUX NPOCMOpi6 3anponoHO8a-
HO Cmeopumu pieBHOKOHMPACMHy Mempuky, mob-
mo ¢nocib 8usHayeHHA 008XUHU, naowi ma o6’emy
y 8i0n08iOHUX Npocmopax, maky, ujo 8ionosiode 3o-
posomy cnpuliHAmmi moduHu. Mempuky nobydoea-
Ho Ha 6asi enincie MakAdama, mobmo Ha nopozo-
80My CNpUUHAMMI Pi3HUUi 8 KOLOPAX. [nA KOXHOI
MOYKU 6yOb-AK020 KOJIbOP0B020 Npocmopy (080X
abo mpbox 8uMmipig) 8U3HaAYaeEMuCs OinAHKA Npoc-
mopy HABKOMIO KOXHOI MOYKU, 8 MeXax AKOI JIoou-
Ha He CNPOMOXHA 3aghikcysamu pi3HUYK 8 KOJbO-
pi. flinAHKka xapakmepusyemsca abo enincom (08o-
MipHuli 8unadok) abo enincoidom (mpumipHut 8u-
naook). ina xapakmepusysaHHs enincy HeobxioHo
mamu mpu napamempu — 08i 0Ci ma Kym Haxusny.
[ina xapakmepus3yeaHHs enincoioa HeobxioHo mamu
n’ame napamempie — mpu oci ma dea Kyma Ha-
xuny. Kinekicme 0inaHok 83008X AiHIl N0 nnowjuHi
a6o 8 06'emi € Mipoto 8iON0BIOHO DOBXUHU, NTOWU-
Hu, a6o 8 06’emi, mobmo 3adae Mempuky. 38'A30K
HAABHUX cUCMeM 8U3HAYeHHA KOJIbopy Ma 30p08o-
20 CNpUtHAMMA NLOOUHU 30iliCHIOEMbCA 3a 00NOMO-
2010 macwmabis. Macwmabu nog’asytome 008Xu-
Hy, niowy a6o o06'em 6ydb-AKoi cucmemu Kosbopie
i3 30po8uM cnpuliHammam moduHu. Macwmabu 3a-
Jiexxame 8i0 MOYKU NPOCMOPY Ma HANPAMKY, 8 AKO-
My 30iliCHIOEMbCA nepecysaHHsA. BHacniook yvozo
nompibHa eenuka Kinekicme macwmaoie (6inbwa
HiX KinbKicmb Konbopie 60 HeobxiOHO 3Hamu Kymu
Haxusy), fki Marome 6ymu y3200eHi MiXXHapOOHUM
3a2anom. [Jna 8UKOPUCMAHHA MAKoi Kinekocmi 0a-
Hux ma 07151 8iON0BIOHUX pO3paxyHKi8 HeobxiOHo Ma-
mu y3200XeHy MiXXHapoOHy npouedypy po3paxyHkie.
CmeepOxyembcs, Wo 8HACTIOOK po3BUMKY 064uC-
JI1080/1bHOI MeXHIKU 8e/IUKa KiflbKicmb OaHUX ma ee-
JIUKUU 06CA2 064UC/IeHb He € 3HAYHOK NepeLKodoko.
[Nepewiko0oto € HEOOCMAMHA KislbKiCMb y3200KeHUX
0aHux, mobmo HeobxioHO nposecmu A00amKo8i 8u-
MIpIOBAHHA MaA X 3ameepOxeHHA 01 8U3HAYEHHS
0iNAHOK HABKOJ10 KOXHOI MOYKU KO/IbOP08020 NPOC-
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mopy, 8 Mexax AKoI N0OUHA He CNPOMOXHA 3agiK-
cysamu pisHUYt 8 Ko/lbopi. 3anpONOHOB8AHO NPUH-
yunosy cxemy 8UMIpIo8aHL ma anapamypy, 3a 00-
NOMO20K0 SKOI MOX/IUBO NpoBecmu 8iON0BIOHI BUMI-
piosaHHA. [posedeHo oyiHKU WoHalbinbwoi mpy-
domicmkocmi makux po6im. BusHadeHo, sky Hal-
6inbw 8axnusy 4acmuHy yux pobim Moxauso npo-
8ecmu npoms2om OekKifibKox pokie. [ns 080oMipHUX
npocmopig (x,y ma u,v) 3a 00NoMo20t0 pe3ynbma-
mie KknacuyHoi pobomu MakAdama 8u3HA4YeHo
macwmabu 0na 38’a3ky 00BXUH MA Naow 8 Yux
npocmopax i3 30po8uM cnpuliHAMMAM JI00CbKO-
20 OKa. BusHaueHo HanpAmu, 8 AKux macwmabu
€ Halbinbwumu, abo HatimeHwumu. s yux 08ox
Hanpamie HagedeHo Macwmabu, Aki nos’a3yoms
8iocmaxi ma nnowi npocmopis (x,y ma u,v) i3 30-
POBUM CNpUUHAMMAM JII0OUHU. 3ayB8AXeEHO, WO po-
6oma 3i cmeopeHHs MempuKu MAe Yimky noeman-
Hicmb, okpemi yacmuHu po6omu, mobmo: po3pob-
JIeHHA MAmeMamuyHoz2o 3abe3neyeHHs ma npo-
2PamMysaHHs, cmabini3o8aHux Oxepes 8UNPOMIHeH-
H#, 3ac06i8 KOMNApyBAHHA MA eKcnepuMeHMansHi
00CT1iOXeHHA MOXymb BUKOHYBAMUCA HE3a/1eXHO.
pedcmasnieHo BUCHOBKU mMa Npono3uyii.

The history of the issue on creation of uniform
color spaces is analyzed. It is noted that the calcu-
lations based on the results of spectral measure-
ments do not adequately correspond to the human
visual perception. For all existing color spaces, it has
been proposed to create a uniform metric, a me-
thod for determining the length, area and volume
in the corresponding spaces, one that corresponds
to the human visual perception. The metric is based
on MacAdam ellipses, that is, on the threshold per-
ception of the difference in colors. For each point of
any color space (two or three measurements) is de-
termined the area of space around each point, with-
in which a person is not able to fix the difference in
color. The area is characterized by either an ellipse
(two-dimensional case) or an ellipsoid (three-dimen-
sional case). To characterize an ellipse, it is necessary
to have three parameters — two axes and the angle
of slope. To characterize an ellipsoid, it is necessary
to have five parameters — three axes and two angle
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LocnioxeHo enekmpuyHi napamempu 8imyu3sHAHUX mesedoH-
Hux kabenig y dianasoHi yacmom id 1 0o 30 MIy. HadaHo pe3ynsma-
MU eKcnepuMeHMaAsbHO20 BUSHAYEHHSA YACMOMHUX Xapakmepucmuk
napamempie nepedasarHHs i 83aEMHO20 8n/UBy MeneoHHUX Kaberig
8upobHuumaa AT «Odeckabene» mapku Tllen 10x2x0,4 ma TllMen3
10x2x0,4. BusHayeHo 8i0nogioHicme Kabesig 8imyu3HAH020 8UPObHUY-
mea sumozam, nped'asneHumM 0o kabesnis YUPPOBUX AOOHEHMCbKUX
JNiHitU Onf HAOaHHA nocs1y2 3a mexHonozieto VDSL2. 3a pesynemamamu
BUMIpIOBAHb BU3HAYEHO ANPOKCUMAUIUHI hopMyau YacmomHoi' 3a-
JIeXXHOCMI 8/1GCHO20 3020CAHHS, NePexiOH020 3a2acaHHA HA BIIUXHbO-
MY KiHUi ma 3axuweHocmi 8i0 nepexioHux 3a8a0 Ha 0abHbOMY KiHUi,
AKi NPONOHYEMbLCA 3acmocosy8amu Nid 4ac Mooes8aHHsA cucmem
nepedasaHHs 3a mexHosnoeieto VDSL2 Ha 8IMYU3HAHUX Mepexax wu-
poKoCcMy208020 docmyny, noby0osaHux Ha 6asi 3a3HaveHux kabesie.
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The work is devoted to the research of the electrical parameters
of the domestic telephone cables in the frequency range from 1 to 30
MHz. The paper presents the results of the experimental determination
of the frequency characteristics of the transmission parameters and
the crosstalk of the TPPep 10x2x0,4 and TPPepZ 10x2x0,4 types
telephone cables produced by ODESKABEL PJSC. The conformity of
the domestic production cables with the requirements for digital
subscriber line cables for VDSL2 technology services is determined.
According to the results of the measurements, approximation
formulas for the frequency dependence of the own attenuation, near
end crosstalk and equal level far end crosstalk, which are proposed
to be used in the modelling of the transmission systems using VDSL2
technology on the domestic broadband access networks based on
these cables, are determined.

Kniouosi cnosa: menegpoHHull kabenb, napamempu nepedagaqHs, napamempu 83aEMHO20 8NJIUBY, YACMOMHI Xapakmepucmuku, mexHonoeis VDSL2.
Keywords: telephone cable, transmission parameters, crosstalk parameters, frequency characteristics, VDSL2 technology.

HMHimHiﬁ €Tall PO3BUTKY BITYUBHAHUX Mepex
urupokocmyrosoro pocryny (LIJ]) xapaxkrepu-
3YETbCA BIPOBAAKEHHAM HOBUX BUCOKOUIBUAKICHUX
TEXHOJIOTiN TepeAaBaHHs HAHUX AK ONTUYHUXK, TaK
i xDSL-TexHonorit. 30KkpemMa, y BUIAKaxX, KOIW oIe-
PaTop BXE MA€ MOTYXKHY Mepexy aboHEeHTChbKUX NiHil
(AJT), mobyroBaHUX i3 BUKOPUCTAHHAM 0araTomapHUX
TeneoHHMX Kabenis, 3al0BOJIeHHA MOTPe6 aboHeHTiB

© Banawos B., Jlawko A., JIaxoBeubknii JI., Opemkos B., Tonopkos @., 2018

y 36inblIeHH] LIBUAKOCTI JOCTYIY MOXHa 3a6e3meunTu
LIAXOM YacTKOBOI MopepHisalii Mepexi 3 mepexopnom
Ha Oinbwr meupkicuy xDSL-texHonoriio. Takuit mnax
po3BuUTKy obpano IIAT «VkpTenekom», sike movasno Ie-
pebynosyBatu BnacHy mepexy LIJI 3 knacuuxoro Ba-
PpiaHTy, KOnu BY3071 LOCTYIY BCTAHOBJIOBABCA Ha Teje-
Gbonniit cranuii, a noxuna AJl carana 2,5 kM (2 B OKpe-
MUX BUIAfKax i Ginblre), Ha BapiaHT 3a KOHLeMUi€l0
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Po3pobneHo mexHonozito cmpykmypu3ayii

3HaHb aMpUbYmMHuX eslemeHmie 6a3 OaHux o nep-
CNeKMUBHUX NPO2PAMHO-ANAPAMHUX KOMNJIEKCie
MOOeJIIBAHHS NPOYECi8 NepemeopeHHs Cupoi pe-
YOBUHU 8 KOHCMPYKMUBHUU Mamepiarn.

This article is devoted to the development of in-
formation technology techniques for structural mate-
rial of complex dynamic systems (CDS). The proposed
methods are aimed at increasing the integrated ef-
ficiency of the processes functioning in the zones ci-
ties of intelligent transport systems (ITS). The multidi-
mensional and many parametric models for joint col-
lective motion of objects have been used to determine
accurate estimates of quality and relationships in the
TS. The conceptual program guaranteed management
with the highest efficiency and unprecedented safety
traffic ITS has been formalized for information techno-
logy. The terms and definitions of components a com-
posite dynamic material for urban areas have been sci-
entifically substantiated. Descriptions are executed as
constructive mathematical models of motion objects
in the form of spherical neural models are analyzed for
solving operational safety problems. Technological si-
tuations as the conditions for necessary and sufficient
acts of alternate and concerted actions that have a
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clear physical and informative exemplary meaning
are named and indicated. Linguistic predicative de-
scriptions in basic algorithmic forms that lead to a re-
duction in the computational cost of resources for the
preparation of analytical findings of a solution focused
on guaranteeing safety and ecology in ITS.

The methodological foundations of computer
modeling with the help of software and hardware
complexes of very complex dynamic systems are sys-
tematized. Conditions of information and computing
efficiency are given on processes of computer mo-
deling of controlled dynamics in conditions of non-
stationary influence of many parametric heteroge-
neous factors of the external environment. The con-
structive principles for information technologies are
determined on the basis of the synergetic integration
of technical and technological decisions based on the
results of modeling by the subsequent adequate syn-
thesis of the laws control, which guarantee the accu-
racy of the achievement of the target terminal condi-
tions for real-time changes in space and time.

The technology for structuring the knowledge of
attribute database elements for perspective software
and hardware complexes modeling the transforma-
tion of raw material into structural material has been
developed.

Knio4oei cnoea: memponoeis, iHgonoziuHe mMooeso8aHHs, hymyponoziyHi mamepianu, cknaoHa OuHamidHa cucmemd,

mexHonoii iHhokomyHikauii.

Keywords: knowledge, objects, facts, models, attitudes, technology, infocommunications.

ABTOpCbKa ines npiesoro o6’ekra (ABIJIO) cTOCOBHO TeMWU [LOCNiZXeHHA IPOLECiB
CTBOPEHHA iHHOBAliiHWUX MarepianiB monarae y TpuepHocti indopmauinnux sip-
HOWIEeHb Tifi Yac PO3B'A3aHHA CKIaZHMX (NPOONEMHUX-HETPUBIANbHUXK) 33a7ay, AKi Hane-
aTb 10 €AUHOI METPONOrivyHOI CUCTEMU BUMIpIOBAHHA MapamerpiB [1] Ta BUmpoOyBaH-
HA TexHiKo-TexHonoriynux pimens (TTP) [2].

3a CcyYacHMX YMOB I100anbHOTO MOLIMPEHHS KOMITI0TEPHUX 3aC06iB Ta BUMipIOBaNbHO-

inbopmauinumx texxonorin (IT) BU3HAUEHO TEHLEHLII CYTTEBOTO MiBULEHHA Yacy

© Bapanos I., Komicapenko 0., Yaka 0., 2018
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B cmammi 3anponoHo8aHo ma HagedeHo 06-
[PyHMYBAHHA HeobxioHocmi npogedeHHA OH-nalH
KaniopyeaHHs, cymb K020 NOJIA2d€ Y NPo8edeHH
iHOUBIOYanbHO20 Kanibpy8aHHs 8 pexumi peasnbHo-
20 yacy 6e3nocepedHbo 3a micyem ekcniyamayii ni-
YUJTbHUKI8 2a3y 3 ypaxy8aHHAM YMO8 ma 8nugHUX
(hakmopie, 3a AKUX BOHU NPOBOOAMb BUMIPIOBAHHSA
3 BU3HAYEHHAM peasbHoi KanibpysaneHoi xapakme-
pucmuku. Lja npoyedypa nosuHHa cmamu 00HUM i3
nepeuHHUX iHCMpyMeHmMig 8 pamkax 3abesneveHHs
wupokozo 8nposadxeHHa Metrology 4.0 lpoyedypa
OH-1aliH Kanibpy8aHHA 3anponoHOB8AHA Y PAMKAX
3anposaodxeHHs iHmMenekmyaneHo2o abo X posym-
HO020 0671iKy NPUPOOHO20 2a3y i3 3ACMOCY8AHHAM
iHMenekmyanbHUX iHPOPMAauiliHo-8uMipIo8anbHUX
cucmem.

The article proposed and justified the need for
on-line calibration, the essence of which is to con-
duct individual calibration in real time directly at the
place of operation of gas meters, taking into account
the conditions and influential factors for which they
conduct measurements to determine the actual cali-
bration characteristics. This procedure should be one
of the primary tools in ensuring widespread adop-
tion of Metrology 4.0. It was noted that the key direc-

e
BAA)KEI"!HH IHTE.I'IEKTYAJ'IbHIIIX
IH¢OFMAI.|IIIIHO BIIIMIPIOBA.I'II:HIIIX

e-mail: alexandr.sanya@gmail.com

tion of development of the metrology industry should
be the conformity assessment of the gas control and
metering system. The given example of calculations
(Table 1) carried out in assessing the compliance of
such a system. It was found that the greatest weight
has the error of the gas meter. In order to carry out
the on-line calibration procedure, it is proposed to
use the installation with parallel installed reference
meters (Fig. 1), which is designed as a mobile stand
with the ability to be transported to the work site.
The necessity of on-line calibration is justified on the
example of the obtained characteristics of gas meters
(Fig. 2, Fig. 3). The results of the gas meter calibration
on the working environment natural gas (Fig. 4) are
presented and the total uncertainty of the gas me-
tering system is calculated (Table 2). The application
of the on-line calibration procedure leads to the need
to develop the concept of introducing intelligent or
smart metering of natural gas using intelligent in-
formation-measuring systems. As part of the imple-
mentation of smart metering, the possible introduc-
tion of two-tariff metering of natural gas. As a tool
for statistical processing of the data, it has been pro-
posed to apply control charts that have been tested
for reference standards and are recommended in in-
ternational documents.

Knioyoei cnoea: iHmenekmyansHa iHopmauitiHo — 8UMiplO8anbHa cucmema, OH-1alH KanibpysaHHs, oyiHka

8i0N08iIOHOCM, NPUPOOHULI 2a3, HEBU3HAYEHICMb.

Keywords: intellectual metering system, on-line calibration, conformity assessment, natural gas, uncertainty.

n POBifHI KpaiHu CBITY mepecTyIUAU IOPIr i aKTUBHO PYXalTbCA ¥ IIPOCTOPi yeTBEp-
TOI MPOMUCIOBOI peBONIOLil, AKY Hapasi ineHTUdikyOTL Ak Industry 4.0. JlokanbHa

ininiaTuBa mMpPoMUCNIOBUX MiAMpuUeMCTB HiMeYyYMHM IMOCTYIIOBO Iepepocia y riobanb-
HUWiL TPeHZ, [0 AKOTO [JONYYUIOCA UMMaNo KpaiH He Tinbku EBPOMECHKOTO MPOCTOPY.
Bu3HavanbHO TEPMiH CTOCYBABCA CaMe IMOLIMPEHHS Ta aKTWBHOTO 3aNPOBAJKEHHA TeX-
HOJOTi y BUPOOHMUITBI, TOOTO V MIPOMUCIOBUX CEKTOPAX; MPOTE, V Ipoleci peanisauii
3MicTuBCA 3 MPOGIiNbHOrO HaMpPAMY IPOMUCIIOBOCTI 14 3aliMae MpakTWyHO yci chepun niop-
covkoi pisnbHoCTi. OCHOBHWI MPUHLWIT HOBOCTBOPEHOI KoHUenuii — KOMIUIEKCHWU! Tiepe-
Xiz Bif 3arasbHOTO [0 iHAMBIAYyanbHOrO, TOOTO Mepes BUPOOHUKAMMU Ta MTOCTAYabHUKAMU

© Tlerpuumuy 1., Bac 0., 2018
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A0 60-PIYYA ONIEKCAHAPA MUKONAMOBUYA CAMOMIIEHKA

1 7J1MCTor[ap,a BUMOBHMIOCA 60 DPOKIB Bif LHA HAPOLKEHHA AOKTOPY TEXHIYHUX Ha-
VK, mpodecopy Onekcanapy MwukonaitoBuuy CaMoONneHKy, OUPEKTOPY HayKOBO-
BUpo6HUYoro iHcturyry JAII «YkpMerpTecTcTaHzAapT», mpodecopy Kuiscbkoro HauioHanbHo-
ro YHiBEpPCUTETY OYAIBHULTBA Ta apXiTeKTypW, AiicHOMY uneny Akazemii MeTponorii Vkpainu.
Onexcanzp MwkonaitoBuY CBOW TPYLOBY Lif/NbHICTb MOYAB IicaA 3akiHueHHA y 1981 po-
ni KuiBcbkoro itxenepro-6yzisensHoro incruryry (KIBI) acucrenTom kadepnpu imxeHepHol
reogesii KIBI.

¥ 1985 poui Bix BcTymuB 1o acmipantypu KIBI, ne HaBuaBca 3a creliansHicTio «Teoznesiay.
V kBiTHI 1989 POKY YCHilIHO 3aXUCTUB AWUCEPTAlLil0, OTPUMABLIN CTYIiHb KAaHAUAATA TeXHiy-
HUX HayK, ¥ IOBEPHYBCA [0 BUKNaAaubkoi paisnbHocTi. 3 1991 poky mo 1997 pik mpautosas
noueHToM Kadenpu imxenepHoi reopesii KuiBcbkoro HalioHanbHOTO YHIBEPCUTETY OYAiBHULL-
TBa Ta apxirekTypu (KHYBA). 3a 1i poku 3a 110r0 aKTMBHOW YYacTio MMiATOTOBLEHO (Ararbox
BUCOKOKBanitdikoBaHux imxeHepiB-GyniBenbHUKIB Ans BarbkiBuimnum.

Pasom i3 TWM IponOBXKYBaB CBOi HAYKOBi AOCHimKeHHs, po3movaTi B Mepios HaBYaH-
HA B acmipaHTypi. 3 MeTO0 MOELHAHHA TEOPETUYHUX LOCHAimKeHb 3 MpakTUKow OnexcaHpp
MwukonaitoBnyu y numHi 1997 poKy mepeiioB Ha MOCTiiHY po6oTy A0 YKpaiHCbKOTO LleHTPY CTaHAapTu3allii, MeTponorii Ta cep-
mdikanii (Ykpl]CM) Ha mocasy HavanbHWKA Biffiny MeTpONOrivHOTo 3abe3nevyeHHA BUMIPIOBaHb TEOMETPUYHWUX BENUYUH.
A 3 xo0BTHA 2004 poOKy 6yB IpU3HAUEHWW Ha IOCAAy AUPEKTOpa HAyKOBO-BUPOOHUYOTO IHCTUTYTY METPOJOTivHOro 3abes-
IeYyeHHs BUMIpIOBaHb FeOMETPUYHUX, MEXAHIUHUX Ta BibOpoakycTuunux BennumH [II «BceykpaiHChbKU JepKaBHUN HAYKOBO-
BUPOOGHUYWIA LleHTp CTaHAapTu3alii, Merponorii, ceprudikanii Ta 3axucry mpas cnioxusaui» (I «VkpMeTpTeCcTCTaHAAPTY),
Ie 71 Tpalioe Ao 1bOrO Yacy.

IIpn 1bOMY BiH He IPU3YMIMHUB BUK/IAZALbKOI AiANBHOCTI, IPOJIOBXKYE HaBYATU MOJl0AMX (baxiBLiB-OyniBensHUKIB 3 BepecHs
1997 poxy mo uepBeHb 2013 PoKy fK poueHT kadenpu itxeHepHoi reopesii KHYBA, a micna ycminioro 3axucty y rpyaxi 2011
POKY LOKTOPCHKOI amceprauii sk mpodecop uiei x kadenpu. 0.M. CamonneHko unTae po3pobieHuit HUM Kypc «BucoxkoTouwi
iH)XeHepHO-Teoe3UyHi BUMIPIOBAHHAY; KEPYE MiAArOTOBKOW MAriCTepChbKUX Ta AUIUIOMHUX POOIT CTYLEHTIB; TOTYye HayKoBO-
MeflaroriyHi Kafpw; € HayKOBUM KePiBHWUKOM acIipaHTiB.

3a vac poborn B [II «YKpMETPTECTCTAHAAPT» KEPYBAB BUKOHAHHAM 6113bKO 30 AepO610KEeTHUX Ta FOCMPO3PAXYHKOBUX
HayKOBO-ZJOCIiIHUX TeM, OCHOBHI 3 AKUX:

e «(CrBOpeHHA [lepaBHOTO MEPBUHHOTO €TaloHA OAVHULI IUIOWMHHOTO KYTax;

e «CrBOpeHHs JlepKaBHOTO MEPBUHHOTO €TAN0HA OAWHWL CUIUY;

o «JlocnipkeHHs NoKanbHUX fedopManiii 3eMmHoi moBepxHi Ha CiMei3bKOMy reofuHaMiYHOMY IONIrOHI reofe3UIHUMU Me-
TOLAMMY.

OcTranHA TeMa po3pobnsanacs 6arato pokis Ha 3amoBneHHs [0710BHOI acTpoHoMiuHOi o6cepBaTopii HauioHansHoi akapemii
HayK YkpaiHu. 3a 1i€lo TeMaTuKOW PO3po6ieHo VHiKanbHy TEXHOJOTi BU3HAYEHHA eOMETPUYHMX MApaMeTpiB acTPOHOMO-
reofe3suyHuX npunagis ta ix mpus'asku po 'HCC-mapkepis. Onexcanpp MwkonaitoBuy € mposigHuM daxisuem B Ypaini y chepi
METPOJIOTiYHOr0 3a6e3MeyeHHA reofe3UIHNX BUMIpIOBaHb.

Ha cvoropui mip kepiBuuurBom 0.M. CaMoineHKa CTBOPIOETbCA JlepaBHUW NMEPBUHHWIL €TANOH LOBXUHW, LIBUAKOCTI
Ta MPUCKOPEHHA 33 KOJIUBAILHOTO PYXY TBEPZAOTO Tina.

3a mnaxom HJIKP [T «YkpmeTpTecTcTaHAapT» BiH KepyBaB PO3POONEHHAM aBTOKONIMaliitHOi yCTAaHOBKU AAA MOBipKW Hi-
BenipiB i Teoponiti (AVIIHT), fika € opHMM i3 Hailkpamux 3paskiB o6najHaHHA [ MeTPONOTIYHOrO 3abe3nevyeHHA reope-
3nuHux mpunapis. Opraxisysas mocravaHHa 6am3bko 150 AVIIHT merponoriuHum Ta cepsicHuM ueHTpam 9 KpaiH, a came,
Asepbaiimxany, Binopyci, Tpysii, Kasaxcrany, JInureu, Pociiicbkoi ®enepanii, Typkmenicrany, Y36ekucrany, Ykpainu.

3 1998 poKy Ipalioe CTBOPeHWt 3a iHiniatuBu Onexcaxppa MuxonailoBuya Ta Iif MOTO KEPiBHULTBOM IIOLOBUIA KOMIIa-
paTop niHiiiHO-KyTOBUN ANA MOBipKY, KanibpyBaHHA Ta BUMPOOYBaHb reOfe3NYHUX MPUTIAAIB.

IIponoBKyeTbCA PO3p06JIeHHA Ta BUIPOOYBAHHA €TajloHa FOPU30OHTaNbHOI ONMTUYHOI oci (MnommHK) Ans MoBipKM Ta Kani6-
pYBaHb TeOLe3NYHUX TPUaziB.

Onekcanzp MuxonaioBuUY aKTUBHO MPAL0E ¥ HANPSAMY CTBOPEHHA HOPMAaTUBHO-TIPaBOBOI 6a3u y cdepi TexHiYHOTO pery-
nioBaHHA. Po3po6uB fBa CTAaHAAPTW 3 TEXHIYHUMW BUMOTAaMU [0 TeOLe3UVHUX NMPWIAZiB, AKi MNaHYETbCA NPUIHATU AK [OKa-
30BY 6a3y mip vac ix ouiHku BipmosigHOCTI.

Po3po6ue a6o 6paB aKTUBHY y4acTb Y Po3po6ierHi 6113bK0 30 HOPMATUBHO-METOANYHUX NOKYMEHTIB 3 METPOJIOTii HA Me-
TOAU Ta 3acO0M MOBipKU Pi3HOMAHITHMX MPUNAZIB, @ TAKOX METOAWK BUKOHAHHS BUMIpioBaHb. PO3po6WB IMATh HaliOHANIbHUX
cTaHzapris 3a «IInaHoM HauioHanbHOI cTaHAApTU3aUii» Ta YOTUPU MiXZEepKaBHi cTaHAapTyu 3a «IInaHom MixzaepxaBHOI cTaH-
ZapTv3anii», B AKUX YCIINIHO BUPIiMMB MPo6IEMY 3aCTOCYBAHHA FeOAE3NYHUX IPWIAAIB y Mpolecax MoBipku (KanibpysaHH:)
BEPTUKAILHUX Ta TOPU30HTANBHUX LUNIHAPUYHUK, @ TaKOX chepuuHnx pes3epByapiB Ta TaHkiB cyzneH. CTBopeHa HUM abo-
paropis, fika peanisye 3a3HayeHi CTAaHAAPTU Ha MPAKTULi, € OAHi€0 i3 HAWMNOTYXHiWMX B €Bpomi y Lili ranysi, agxe nosipse
Ta Kani6bpye Big 200 o 300 pe3epByapis Ha Micsilb.

0.M. Camovinenko Binkpus i yBecb yac po3suBaB HOBUN Ans [II «YKpMeTpTeCTCTaHAAPT» HAmpsAM 3 BUIIPOOYBaHb, MOBIp-
KU Ta Kani6pyBaHHA pi3HOMaHITHUX TWUIIB piBHeMipiB Ta cucTeM BuMipioBaHb 06'eMy Ta Macu Had™u Ta Hadrompopykris. Ilin
MOTO KepiBHMLTBOM CTBOPEHO VHiKanbHy N1abopaTopilo Ta eTaloHHE 06nafHaHHA [ BUIPOOYBaHb, OBipKU Ta KanibpysaH-
HA LUX TIPWIAZIB.

Mae 92 my6nikauii, i3 Hux 84 HayKoBi cTarTi Ta 8 PoOIT HaBYANLHO-METOLUYHOTO XapaKTepy. € aKTUBHUM aBTOPOM i une-
HOM pegKonerii xypHany «MeTponoria ta mpunapu». OKpiMm HayKoBUX pocArHeHb, OnexkcaHap MwkonanoBud [OCAT LOCTAaTHbO
BEJIMKUX CIIOPTUBHUX pe3ynbrarie. BiH — MailcTep CrOpTy 3 Ky/nbOBOI CTPinbbU 3 TBUHTIBKU.

JlokTop TexHiuHUX Hayk, mpodecop Camoitnenko Onekcanpp MwkonaiioBuy IO NPaBY HaleXUTb [0 30J10TOI MeTpPONOriu-
Hoi enitn Ykpainu.

Haropopxenuit I'pamoroto BepxosHoi Pagn Ykpainu «3a 3acnyru mepepn YkpaiHCbKUM HapozoM», 3HaKOM «3a 3aciyrux»
JepxcroxuBcTanaapTy Ykpainu, 3onotum 3naukoMm [OII «YKkpMeTpTecTCTaHZAPT».

Zpysi, xoneeu, cnispobimuuku, konekmusu Axademii memponoeii Yxpainu, JII «Ykpmempmecmcanoapmy,
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Mepenik craten, ony6nikoBaHMX y XypHani «MeTponorisi Ta npunagu» B 2018 poui
List of Articles Published in the Journal «Metrology and Instruments» in 2018

HOMEP XXYPHAJTY (CTOPIHKA)
ISSUE OF THE JOURNAL (PAGES)

MDKHAPOOHE CNIBPOBITHULITBO INTERNATIONAL COOPERATION

BiTanbHi nocnaHHs anpekTopiB MixkHapoaHux Glopo Messages from the Directors
3 mip i BariB MapTiHa MinToHa of the BIPM Martin Milton
Ta 3akoHopgaByoi meTponorii CtiBeHa MaTopes and of the OIML Stephen Patoray

3 Haroau BcecBiTHbOrO AHA MeTponorii 2018 ... dedicated to the World Metrology Day 2018

TEHAEHLIi TA MEPCMEKTUBU PO3BUTKY TRENDS AND PROSPECTS FOR DEVELOPMENT

BiTkiH JI. Vitkin L.
AHanis cmcremMm TeXHIYHOro perynioBaHHs, Analysis of technical regulation,
cTaHpapTu3auii, meTpornorii B YkpaiHi standardization, metrology in Ukraine
Ta 3axoAu Wopao i1 yAoCcKoOHaNeHHs Ha 2018 PiK....cceeeeeerieenans Ne1 (3) and measures for its improvement in 2018
Monpyra 10. Popruga Yu.
JenapTamMeHT TeXHIYHOro perynioBaHHs Technical Regulation Department
MiHicTepcTBa €KOHOMIYHOIO PO3BUTKY i TOpriBni YkpaiHu: of the Ministry of Economic Development and Trade of Ukraine:
NiACYMKU MeTPONOriYHOT AiANbHOCTI 3@ 2017 PiK .ovvereererersnnns Ne1 (8) Metrological activities in 2017
CeprieHko P. Sergiienko R.
Jocnig>kKeHHs TeHAEHLLIN PO3BUTKY The Study of Trends in the Development
MeTopAiB peanizaLii TemnepaTypHOT WKanu of Methods for Implementing the Temperature Scale
Y paMKax yaockoHaneHHs J[lep>xaBHoro in the Framework of Improving
NepBUHHOIO eTafloHa OAVHULL TeMnepaTtypu the State Primary Standard of the Temperature Unit
B paianasoHi 1357,7 — 2800 K Ne4 (3) in the Range 1357.7 — 2800 K

3AKOHOAABYA METPOJIOTIIA LEGAL METROLOGY
KysbmeHko 10., Yepenkos C., lyns B. Kuzmenko Yu., Cherepkov S., Dulya V.
OuiHka BignosigHocTi 3acobis Assessment of the Conformity
BUMIiploBanbHOT TEXHIKU — peanisauia B YKkpaiHi of Means of Measuring Equipment —
€BPONEencbKMX Niaxopis (MPUHLMNIB) NeT (11) e Realization in Ukraine of European Approaches (principles)

KOHLIENLYIi TA TEOPIi CONCEPTS AND THEORY
Yanui B. Chalyy V.
MucneHun ekcnepMMeHT y MeTponorii Mental Experiment in Metrology
Ta NOAAHHS HEBU3HAYEHOCTi BUMIPIOBaHHS and Representation of Measurement Uncertainty
B KOMIMNEKCHin popmi Ne5 (47) in a Complex Form

3BIPEHHSA ETAJIOHIB COMPARISON STANDARDS
KysbMeHko 0., CamoiineHko O. Kuzmenko Yu., Samoylenko O.
OnpautoBaHHs 3a MeToaoM HalMeHLUUX KBagparis Processing by Least Square Method
pesyneratis BUMipioBaHb of the Measurements Results
3a KJII0YOBUX, pPerioHanbHUX Ta A,04aTKOBMX for Key, Regional and Supplementary
3BipeHb eTanoHis Ne2 (3) Comparison of the Measurement Standards

3BIPEHHS 3ACOBIB BUMIPIOBAJIbHOI TEXHIKW VERIFICATION OF THE MEANS OF MEASURING EQUIPMENT
CamoiineHko O., AgameHko O., KanuniyeHko B. Samoylenko 0., Adamenko O., Kalinichenko V.
MeTopuka Ta pesynsTaTi npsMmx 3BiP_EHb . The Method and the Results of the Direct Comparison
nepecyBHUX nasepHux iHtepdepomeTpis Renishaw XL-80....N24 (15) of the Laser Interferometers Renishaw XI-80

MDKHAPOHI 3BIPEHHSA INTERNATIONAL COMPARAISONS
laBpunkiH B., Kynuk C., Bnacosa Jl. Gavrylkin V., Kulyk S., Vlasova L.
BumiptoBaHHSi BONOrocTi 3epHa nieHuui Measurement of Wheat Moisture
3 BUKOPUCTaHHAM BaKyyMHO-TEMNNoBoi yctTaHoBKU BTY-36....N22 (18) by Using Vacuum-Thermal Unit BTY-36

BIATBOPEHHSA OANHNLb BUMIPIOBAHHSA REPRODUCTION UNIT OF MEASUREMENT
KostyH C. Kovtun S.
Po3wmpeHHs aiana3oHy BiATBOPEeHHS Expansion of the Range of Refrigeration
OAVHMWLLi NOBEPXHEBOT NYCTUHU TErN1I0BOro NoToKy of the Surface Heat Flow Unit
3a KOHAYKTUBHOIO MiABEAEHHS €HEP Il ucuirrerrrersserssnnsessasssanns Ne3 (27) Under Conductive Energy Produce

BMIPIOBAHHA TA BUNTPOBYBAHHSA MEASUREMENT AND TESTS
IBaweHko A., Mukuryuk ., fangan B., Ceuta M., KynunHcbkmii B. Ivashchenko A., Mykytchik P, Gaidai V., Svyta M., Kupchynskii V.
3acTocyBaHHS ycepeaHoBanbHUX HanipHUX Tpy6okK Application of Averaging Multi-Hole Pressure Probes
3a BUMiPIOBaHHS LUBUAKOCTI Ta BUTPATU FA3Y .ecuererrrrsrrssrssanns Ne1 (26)........... in Gas Flow Velocity and Volume Gas Flowrate Measurements
Kptokos 0., Jincak . Kriukov O., Lysak I.
Ypaxys_amm BMMUBY TeMMepaTypu Accounting of the Temperature Effect
3a BUMIpIOBaHHS MUTTEBMX 3HAUEHb TUCKY . . when Measuring the Instantaneous Values
NOPOXOBUX rasiB y kaHanax CTBONIB BOrHenasnbHoi 36poi.....N22 (14) ................. of the Gunpowder Gases Pressure in the Bores of Firearms
b B., Jlawko A., liaxosewbkuii J1., Opewwkos B., CKypixiH B. Balashov V., Lashko A., Liakhovetsky L., Oreshkov V., Skurikhin V.
OuiHka e eKTUBHOCTI Evaluation of the Efficiency
BMpoBajaXeHHs TexHonorii VDSL2 of the VDSL2 Technology Implementation
Ha mepexi MAT «YkpTenekom» Ne5 (15) on the PJSC «Ukrtelecom» Network
KonecHuk A., YciveHko [l., HasapeHko J1. Kolesnyk A., Usichenko D., Nazarenko L.
Pe3ynbTaTy BUNpoGyBaHHs CBiTNogiogHoro npunagy The Results of the Testing of Led Light According
3rifHO 3 MeTOAUKOI BUMIpPIOBaHHS to the Method of Measuring
CBITNOTEXHIYHMX NapameTpiB Ne26 (3) the Lighting Engineering Parameters

AUCTAHLINHI BUMIPIOBAHHS DISTANCE MEASUREMENTS
OpHartcbkuii 1., Kysbmud J1., KBacHikos B. Ornatskyi D., Kuzmych L., Kvasnikov V.
AHanorosum iHTepdenc Ana AUCTaHLINHUX BUMipIOBaHb The Analogue Interface for Remote Measurements
3a A,0MOMOroI0 MynbTUMNIIeKcopa Using Multiplexer
Ta pe3nCTMBHUX TeH304aTYmnKIB N26 (9) and Resistive Strain Gauges

BUMIPIOBAJIbHI MPUNAON TA CUCTEMU MEASURING INSTRUMENTS AND SYSTEMS
KsacHikos B., lyaHik A. Kvasnikov V., Dudnik A.
HaykoBi OCHOBM BU3Ha4eHHs BiACTaHi MiXk 06’ektamu Scientific Basis of Distance Determination
3a A,0MOMOrol0 KOMIM'IOTEePN30BaAHNX CUCTEM Between Objects by the Computerized Systems
BUMipIOBaHHS MeXaHi4YHNX BeNNYUH Ne3 (21) of Mechanical Quantities Measurement
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Tononos I.

BireHepaTopHUI BUTPaATOMip MUTTEBUX 3HAYEHb
(xapaktepuorpad)

N26 (13)

Topolov .
Bi-Generators Flow Meter of Instant Values
(Characteriograph)

La6awkesuy b. , KOp'es B., lo6poBonbebkuii K0., [loktoposuy I., Lopok €.

doTomeTp ANns BUMipIOBaHHSA ManuXx piBHIB OCBITNEHOCT ...

Heexmakos [1., Tumodees €., Jisiwenko O.
doTtomeTp ANs BUMiIpPIOBaHHSA XapaKTepucTuk

Ne4 (22)

Shabashkevich B., Yuriev V., Dobrovolsky Yu., Doktorovich 1., Shorok E.
Photometer for Measuring Low Light Levels

Neyezhmakov P, Tymofeiev E., Lyashenko O.
Photometer for Measuring the Characteristics

AoKepen cBiTna 3i cnpsiMoBaHUM CBITIOPO3MNoAiNnom

IHOOPMALINHI CACTEMU
KeeTHui P, Onecerko A.
BukopuctaHHs napameTtpa
iHopMaLinHOT 3Ha4YMMoOCTi nikcens
B eHTponiiHOMY KpuTepii aHanisy 306paxxeHHs

Ne4 (27)

Ned (67)

of the Light Source with Directed Light Radiation

INFORMATION SYSTEMS

Kvyetnyy R., Olesenko A.

Using the pixel

information value parameter

in an entropy image analysis criterion

MOBIPKA TA KAJIBPYBAHHSA
Cypay M.

HekoTopble 0coOGeHHOCTU KannGpPoBKM annaparypbl
ANA U3MepeHUs NapaMeTpoB MMNeaaHca

F’

Ne6 (21)

VERIFICATION AND CALIBRATION

Surdu M.
Some Features of the Calibration Equipment
forM iring the Parameters of Impedance

METPOJIOTIYHE 3ABE3IMNEYEHHSA

JleoHog I, KoBanb B., leMuyeHko A.

MerTtponornyeckoe obGecneyeHus I/I3MepeHMﬁ
6onbLunx KpyTAWNX MOMEHTOB CUJIbl

Ned (41)

METROLOGICAL ASSURANCE

Leonov G., Koval V., Demchenko A.

Metrological Assurance
of Large Torque Measurements

Benuuko O., loppaieHko T.

Y3aranbHeHe NopiBHAHHSA pe3ynbraTis
rpynoBOro eKCrepTHOro ouiHIOBaHHSA CTaHy
MeTpornoriyHoro 3abesnevyeHHs BUMiplOBaHb

Ne5 (3)

Velychko O., Gordienko T.

Generalized Comparison of the Results

of the Group Expert Assessment for the State
of Metrological Assurance of Measurements

METOAWN TA METOOAUKUA

Bonopapcbkuii €., AkcboHoBa J1.

3acTocyBaHHS CTaTUCTUYHOIO Nigxoay
A0 OLiHIOBaHHS pe3ynbTaTUBHOCTI NpoLeciB

METHODS AND PROCEDURES

Volodarskiy Y., Aksionova L.
Application of the Statistical Approach
to Evaluating the Performance of Processes

Ans X nocrinHoro noninweHHs

JisixoBeubkui J1.
MeTop, ouiHIOBaHHSA iHTepdepeHLinHnX 3aBap,
y cuctemax nepepasaHHs

Ne2 (36)

for Their Constant Improvement

Lyakhovetsky L.

Method of Estimation of Interference Noise
in Transmission Systems

with Orthogonal Harmonic Signals

3 OPTOroHasIbLHMMMN raPMOHIYHUMU CUTHanammn

BapaHos I., labpyk P, lopiwHa l.

TpeHakepHe 3a6e3neyeHHs MOAENOBaHHS

npouecie paaionokauiiHoro 3oHAyBaHHS 3a BUABNEHHS
LinboBNX 06'€KTIB 3@ yMOB NPOCTOPOBUX LUYMIB

Ne3 (17)

Ne4 (51)

Baranov G., Gabruk R., Gorishna l.

Simulator Software of Process Modeling

of Radar Solution Under Action of Adaptive Detection
of Target Objectsin Conditions of Spacious Noise

KoHoHeHko I

Ponb cBiTNOypG6GaHiCTUYMHOro NPoeKTyBaHHs
B KOPUryBaHHi MacwiTaby MicbKMX NPOCTOpiB

Ne5 (56)

Kononenko H.

Role of the Light and Urban Design
in Adjusting the Scale of Urban Spaces

JlocuxuH 1., Oneiinuk O., YepHasi E., MHatko E.
NpeHTudmnkauusa 3akoHoB pacnpepeneHns

C ncnonb3oBaHuem Ko purumneHTa Koppensaummn
cpencrBamu Python

Kynko O.
KinbkicHMIM MeTopA, oLiHKU AKOCTi KONbopy
Ha eKkpaHax

METOOU TA 3ACOBUA

BopoGitos JI.
MeTtopaun Ta 3aco6u kBasigudepeHuianbHOT
KanopumeTpii

TOYHICTb TA JOCTOBIPHICTb

Bposuyenko A., Tys 10.
MiaBULLLEHHA TOYHOCTi BUMipIOBaHHS

aKTUBHOT MOTY>XHOCTI LLUNISIXOM [,00aTKOBOro
BMMIipIOBaHHA HaNpyrm Ha WyHTi

Ne6 (36)

N6 (39)

Ne1 (17)

Ne3 (11)

Losikhin D., Oliynyk O., Chorna O., Gnatko O.
Identification of Distribution Laws
Using the Correlation Coefficient
Using Python

Kupko O.
A Quantitative Method of Estimation of Quality
of Screens Color

METHODS AND MEANS

Vorobiov L.

Methods and Means of Quasi-Differential
Calorymetry

ACCURACY AND RELIABILITY

Vdovychenko A., Tuz J.

Active Power Measurement

Accuracy Increasing

by Additional Measurement of Shunt Voltage

MartsieHko O., LLieB4eHKo A.
Npo6neMu TOYHOCTi BUMipIOBaHb KPUBUX

Ha MDKHapPOAHNX TPaHCNOPTHUX Kopupaopax YKpaiHu .......

Cepikos fl.

MipBULLLEEHHA TOYHOCTI KOHTPOIO
iznKo-MexaHiYHUX XapaKTepuUCTuUK martepianis
ynbTPpasByKOBUM iMMNyNIbCHAM METOA0M
BHACMNiA0K 3MeHLUeHHS MOXUGKU BUMipIOBaHHS
Yacy NMoLUVPEHHS MPY>XHUX XBUJb

Ne4 (56)

Ne5 (31)

Matvienko A., Shevchenko A.
Problems of Accuracy of Measurements of Curves

........................... on International Transport Corridors of Ukraine

Serikov Ya.

Improvement of Accuracy of Control

of Physical-Mechanical Characteristics of Materials
by Ultrasonic Pulse Method Due to Reduction

of Measurement Error

of Propagation Time of Elastic Waves

MDKJTIABOPATOPHI NMOPIBHAHHSA

Benuuko O., loBraHb B., HikiteHko [., Bpe3nupkui .

Mi>knabopaTopHi NopiBHAHHSA
pe3ynbraTtiB KaniopyBaHHs

INTER-LABORATORY COMPARISON

Velychko 0., Dovgan V., Nikitenko D., Brezytskyi la.

Interlaboratory Comparisons
of Calibration Results

Mip eNneKTPUYHOro onopy NoCTinHOMY CTpyMy

NMOXWUBKWN TA HEBU3HAYEHOCTI

Cypay 4.
O BblUMCNIEeHUU HeonpepeneHHoOCTN
M3MepeHUin MMMeAaHca CI0XKHbIMU cucTeMamm

Ne2 (25)

Ne1 (31)

of the M ires of Electrical Resistance of Direct Current

ERRORS AND UNCERTAINTY

Surdu M.

About computation of uncertainty of measurement
of impedance by complex systems

Jlent Axmep Myctada Anb PaBawugex, PyxxeHues .
OuiHKa NOXNGOK ANHAMIYHNX HENPOHHUX MepeXx

Lejt Ahmed Mustafa Al Ravashdeh, Ruzhentsev I.
Estimation of Dynamical Neuron Nets’ Errors

AN BUMipIOBaNbHNX cucTemM

70

Ne3 (33)

for Measuring Systems
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CreHuensb I., NiteiHos K., CotHikoga T., Jlonarit B.
Docnip>xeHHs Noxnubok 3aco6iB KOHTPONIO
3i 3akpinneHnMun KiHUsMKn

AianasoHy BUMiplOBaHHS

MeToAOM iHTerpanbHoro yHkLjioHana

NMAPAMETPU TA XAPAKTEPUCTUKIN

JNeoHos I, flemyeHko A., LiunopeHko A.

UccnepoBaHne MeTPONormyeckux xapakrepucrnk
3TafIoHHOW CUJIOBOCNPOU3BOASALLENA MALUUHbI
OCM2-100-5

Banawos B., Jlawko A., JlsxoseLbkuit J1., Opewikos B., Tonopkos @.

[ocniykeHHs eNeKTPUYHUX NapameTpis
TenedoHHUX KabeniB y gianasoHi yacrort go 30 MM,........
BE3KOHTAKTHUWM KOHTPOJIb

3eHKiH A., 3popeHko B., Bapunko C., licoeub C.

YA0CKOHaNeHHsi aKyCcTU4HOro 6€3KOHTaKTHOro
KOHTpOIo MmaTtepianis

3i CKTaAHOIO BHYTPILLUHBbOIO CTPYKTYPOIO ...cuvurnrsnsssnssssnsnnas

KOHTPOJ1b TA OIATHOCTUKA

TopkyHoB b., JIbBos C., Tamep LLnGaH, BopuceHko E.

SKCnepuMeHTanbHble UccrefoBaHus
BUXPETOKOBOro rnpeobpasosarens

C NPOCTpaHCTBEHHO-NMepNoANYECKUMMUN MONMAMM .....cevrnannre

LLlanos M., MuryweHko P, Kponayek O., Kopxos .
Jocnip>keHHA KopensauinHuX moaenen
cneKTpanbHOT HecTalioHapHOCTI

BUMNAAKOBUX CUrHanis

Heexxmakos [1., Tumodpees €., NsweHko O.

ABTOMaTU3aLif A,03MMETPUYHOIO KOHTPOJIIO
Na3epHOro BUNPOMiHIOBaHHS

TEXHIYHA OIATHOCTUKA

OpHarcbkuit 1., foBraHb B.

HOPMATUBHA BA3A

Hogikos B., Hukutiok O.
AHanisyBaHHs BUMOT HOBOT Bepcii

craHpapty ACTY ISO/IEC 17025:2017 o

Monspyc O., Bposko §., Maneupka O.

TEPMIHU TA BUSHAYEHHSA

KysbMeHko 10., Bennyko 0., PoxxHos M., CamoineHko O.
LLlopo po3po6rieHHs HalioHanbHOro HOPMaTUBHOIO

AOKYMEHTa 3 MeTPONONiYHOT TEPMIHOMONIT...vvierrserrsersaneaes

HAHOMETPOJIOT'IA

KoBanbuyk B., MepectopoHiH C., LypkaH O.

MexaHi4Hi BNacTUBOCTI HAHOKACTepPiB KPEMHItO:
reoMeTpUYHUM acnekT

HEJIIHINHA METPOJIOTIS

Mauexu 0., Kypckoti F0.
CocTaBneHue MoAenv usmepeHun
B HeNIMHEMHbIX AVHAMUYECKNX CUCTEMaX

BINCbKOBA METPOJIOrIS
KoHoHoB B., Boiiko B., HoxeHko O., PoHgi 0., Mepkynos O.
OOGrpyHTyBaHsi PO3BUTKY METOA0/ONYHMX acnekTiB
BiICbKOBO-METPONOri4YHOro CynpoBOAXKEHHS
poO3pobnsiHHA (MoAepHi3aLil) 3pa3kiB 036poeHHs
Ta BiNCbKOBOT TEXHIKU

XIMIYHA METPOJIOTIA
KanuHiok M., KosiH P.

AHani3 repmaHilo Ha BMiCT JOMILUKiB
KWCHIO, BOAHIO, a30Ty.

FA3OBUUN AHANI3
Kosy6oBcbkui B., Ansikwes |.
Mpunagw razoBoro aHanisy

AN KepyBaHHSA CMCTEMOIO BEHTUNALIT B GYANHKY....ceeeuvnee

OBJIIK EHEPFTOHOCIIB
eTpuiumH I, Bac 0.

3anpoBafayXeHHs iHTenekTyanbHuX iHpopmaLinHo —

=

BUMIPIOBaNIbHMX CUCTEM OGNiKY NPUPOAHOro rasy B YKpaiHi...

MOJEJI TA MOOENIOBAHHA

KoHoneHko I, Hasapehko J1.

Llloao popMyBaHHS CBIiTNIOBOro cepefoBULLLA MICTa ........

Ne5 (23)

Ne3 (36)

Ned (33)

N6 (47)

Ne3 (47)

Ne4 (45)

Ne5 (11)

N26 (28)

Ne1 (46)

Ne5 (36)

Ne5 (40)

Ne2 (66)

Ne2 (54)

Ne1 (58)

Ne2 (60)

Ne5 (61)

Ne2 (31)

N26 (59)

..... Ne2 (40)

Stentsel Y., Litvinov K., Sotnikova T., Lopatin V.
Research of Errors in Measuring Instruments
with Fixed Ends

of Measurement Range

by Integral Functional Method

PARAMETERS AND CHARACTERISTICS

Leonov G., Demchenko A., Tsiporenko O.
Investigation of Lever Amplification
of Force Standard Machine
OCM2-100-5

Yatsuk V., Matviiv R., Yatsuk Yu.
Metrological Properties Analysis
of Portable Dc Voltage Calibrator
with Errors Correction

Balashov V., Lashko A., Lyakhovetsky L., Oreshkov V., Toporkov F.
Research of the Electrical Parameters

of the Telephone Cable in the Frequency Range Up To 30 MHz

CONTACTLESS CONTROL
Zenkin A., Zdorenko V., Barilko S., Lisovets S.

Improvement of Acoustic Non-Contact
Control of Materials
with Complex Internal Structure

CONTROL AND DIAGNOSTICS

Gorkunov B., Lvov S., Tamer Shaiban, Borysenko Y.
Experimental Studies

of an Eddy Current Transducer

with Spatially Periodic Fields

Shchapov P, Mygushchenko R., Kropachek O., Korzhov I.
Investigation of Correlation Models

of Spectral Nonstationarity

of Random Signals

Neyezhmakov P, Tymofeiev E., Lyashenko O.
Automation of Dosimetric Control
for Laser Radiation

TECHNICAL DIAGNOSTICS

Ornatskiy D., Dovgan V.
Investigation of Parameters of N-Channel Filters
for Vibration Analysis of Bearing Frequencies

NORMATIVE BASE
Novikov V., Nykytyuk O.

Analysis of the Requirements of the New Version
of the Standard DSTU ISO/IEC 17025: 2017

Poliarus O., Brovko Ja., Maletska O.

The Features Ofapplication of Normative Documents
to Inverse Problemsof Measurement

TERMS AND DEFINITIONS

Kuzmenko Yu., Velychko 0., Rozhnov M., Samoylenko O.

As for the Development of a National Normative
Document on Metrological Terminology

NANOMETROLOGY

Kovalchuk V., Perestoronin S., Tsurkan A.

Mechanical Properties of Nanoclusters of Silicon:
Geometrical Aspect

NONLINEAR METROLOGY

Machekhin Yu., Kurskoy Yu.
Creation the measurement model

for nonlinear dynamical systems

MILITARY METROLOGY

Kononov V., Boyko V., Nozhenko O., Rondin Yu., Merkulov O.

The Substantiation of the Development

of Methodological Aspects of Military-Metrological
Support for the Development (Upgrading)

of Weapons and Military Equipment Samples

CHEMICAL METROLOGY

Kalyniuk M., Kozyn R.

Analyze of Germanium on Content

......................... of the Oxygen, Hydrogen, Nitrogen Admixture

GAS ANALYSIS

Kozubovskyy V., Aljakshev 1.
Gas Analysis Devices

................. for Controlling the Ventilation System in the House

ACCOUNTING OF ENERGY CARRIERS

Petryshyn ., Bas O.
Implementation of the Intelligent Metering Systems

for Natural Gas in Ukraine

MODELS AND MODELING

Kononenko G., Nazarenko L.

About the Forming Light City Environment
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Bonopgapcbkuii €., lennciok C., Bonowiko A.

FapmoHisauia ctaHpapTiB y cdepi

KOMYHiKaLLIMHUX MepeX Ta cuctem

AN aBToMaTusaLil enekTrpoeHepreTUYHUX NianpueEMCTB.
YactuHa 1. IHdopmauinHi moaeni

Ta MeToAn MoAenioBaHH:A

Ne3 (4)

Volodarsky Ye., Denisyuk S., Voloshko A.
Harmonization of Standards in the Field

of Communication Networks and Systems
for Automation of Electric Power Enterprises.
Part 1. Information Models

and Modeling Methods

BapaHos I, KomicapeHko 0., Yaka O.

IHdonoriyHe MopentoBaHHSA TEXHONOTIN
CTBOpPEHHS MaTepianis ans ¢gpyToponoriyHmnx
KOHCTPYKLLi Ta cucrem

N6 (53)

Baranov G., Komisarenko O., Chaka O.
Infoliological Modeling of Technologies
for the Creation Materials

for Footorological Structures and Systems

ABTOMATU3ALIA TA KOMIM'IOTEPU3ALIA

JlocxuH 1., Oneituk O., YepHas E.

ABTOMaTU3aums pacyéTta
SHTPOMNMUMNHOW NOrPeLIHOCTU U3MepeHUst

Ne5 (50)

AUTOMATION AND COMPUTERIZATION

Losikhin D., Oliynyk O., Chorna O.
Automation of Calculation
of Entropy Error of Measurement

AKICTb TA EDEKTUBHICTb

Kowe.as J1., KneBuosa M.
O6O6LLEHHbIV MOAXOA, K OLLeHUBaHUIO CTaTUCTUYECKOMN
ynpaBAseMoCT! TEXHOIOrMYeCckoro npouecca.

Yactb 1. CtaTucTnyeckoe o60CHOBaHMeE KpUTepmes
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