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MDKHAPOZHE CMNIBPOBITHUALTBO

BITANbHI NOCNAHKA AUPEKTOPIB MIKHAPOAHMK BIOPO
3 MIP |1 BATIB MAPTIHA MINTOHA

TA 3AKOHOAABYOI METPONOITI CTIBEHA MATOPEA
3 HATO1H BCECBITHbOr0 AHA METPONONII 2018

BUKOPUCTAHHA
SAKOHIB NPUPOAM ANA
BCTAHOBNEHHA 3AKOHIB
BUMIPIOBAHHA
Mi)KHapo,u.Ha cucTeMa OAUHUIb
(SI) — ue 3aTBepAXEHWUN DAL
OAMHUUIDb I BCiX 3acTOCYBaHb BU-
MipioBaHb Y BCbOMYy cBiTi. Ockinbku
SI oTrpumana cBOI HasBy BIleplIe
6113bKo 60 POKIB TOMY, TO KOXHOTO
pasy, KOAu BRABalOCA BUKOPWUCTATU AOCATHEHHA V ranysi
BUMIpIOBaNbHUX TEXHONOTIW, 10 Hel BHOCWIUCA BLOCKOHA-
JIeHHA V BiAmoBifHOCTi 3 HOBUMM BUMOTAMMU.

YV nucromazi 2018 poky Ha lenepanshiit koHdepeHuil
3 Mip Ta BariB OUiKYETbCA YXBaJlleHHA ofHiel i3 HalBanuUBi-
WX 3MiH 10 SI, 3aBAAKW AKin ii 0cHOBOW cTaHe psaf BU3Ha-
YeHb, KOXHE 3 AKX MTPUB'A3aHO [0 3aKOHIB disuku. la icTo-
PWYHA 3MiHa 11070 3aCTOCYBAHHA 3aKOHIB TPUPOAN Y BU3HA-
YeHHAX [03BOJUTb MO30YTUCA OCTAHHLOTO 3B'A3KY SI 3 BU-
3HAYEeHHAMU Ha OCHOBI Qisuynux apredaxris. Ilicna mepe-
BU3HAUEHHA Kinorpam Oyne MpuB'A3aHO L0 TOYHOTO 3Ha-
yeHHA cranoi [Inanka, a He A0 MiXHApPOAHOTO MPOTOTUIY
kinorpama, sk 6yno 3areepaxexo Ha 1-it CGPM y 1889 poui.

Ionaz 200 poKiB KONEKTUBHWIL 3afyM LIOL0 «METPUY-
HOI cUCTeMM» IoNAraB y 3abesneveHHi yHiBepcanbHoCTi 1o-
CTYIy 70 TOTOZXEHOI 0CHOBU BUMipIOBaHb § BCbOMY CBITi.
BusHavenHs, ki, AK 04iKyeTbcs, 6yAYTh YXBaNEH] B AUCTO-
Tazi, CTaHyTh lile OAHUM KPOKOM 10 uiei MeTu. Bonw rpyHTy-
10TbCS Ha pe3y/bTaTax AOCHiZKeHb HOBUX METOLIB BUMipiO-
BaHb, ¥ AKUX KBAHTOBI ABUILA OYNW BUKOPUCTAHI AK OCHOBA
€TAIOHIB OAMHULbL OCHOBHUX (Gi3WUHUX BeNWYMH. 3HauHA
yBara mpupinanaca 3abesneveHHI0 Y3TOLKEHOCTI UMX Ho-
BUX BU3HAUEHb i3 NMOTOYHUMM IIif Yac YIPOBaZXeHHA LUX
3MiH. 3MiHW OYAYTb HEMOMITHUMMW [JA BCiX, OKpiM HailBU-
MOTZIUBILINX KOPUCTYBAYiB.

PasoMm i3 3a6e3meyeHHAM HafABHUX KOPUCTYBAUiB HE06-
XigHuM piBHEM 6e3mepepBHOCTI, IEPeBarol0 3MiH € MOX-
UBICTb OXOIIEHHA MaWbYTHIX YLOCKOHANeHb METOLIB BU-
MiploBaHb AnA 330BONIEHHA MOTpe6 MaiOyTHIX KOpUCTY-
BauiB, OCKiJIbKU BOHW Ha#ilHO CIMPAlOTbCA Ha 3akoHu Gi-
3uKku. ¥ HOBUX BU3HAYEHHAX OYAYTb BUKOPUCTOBYBATMCA
«3aKOHU TIPUPOZW LA BCTAHOBJIEHHA 3aKOHIB BUMipioBaH-
Hs», TIOB'AA3Y10YM aTOMHO-KBAHTOBI Macwtabu BuMipioBaH-
HA 3 TUMW, 10 IIPOBOAATHCA HAa MAaKPOCKOIIYHOMY piBHI.

BuMoru 1o BUMipioBaHb 1A MATPUMAHHA HOBUX IPOAYK-
TiB Ta MOCAYr GYAYTL 3pOCTaTW Pa3oM i3 MPOTPECOM HayKu
Ta TexHiku. MeTposnorisi € AMHAMIYHOW Taly3310 HayKK, a 3a-
XOIW, 0 BXWUBATUMYThcA BIPM Ta WIMPOKOK METPOJIOTIYHOW
CITiNbHOTOW ANA BROCKOHaneHHA SI y 2018 poui, CTaHYTb
OCHOBOW Il BUKOHAHHA BiAMOBIZHWX BUMOT Ta 3afl0BOJIEH-
HA OTpe6 IMPOTAroM 6araTbox HACTYMHWUX POKIB.

© M. Minron, C. ITatopeii, 2018

HEBMHHHA EBONIOLIA
MIXHAPOJIHOI CHCTEMM
OAMHHLD (SD

TeM01o, ob6panoto ans BcecBitHbOTrO
aHA  Metrponorii — 2018,
€ «HeBmunHa eBontouia MixHapopHoi
cucreMu ofununLb (SI)». s eontonis
€ KynbMiHauiewo Gararopiunoi po6o-
TU BEIWUKOI KINIbKOCTI BUAATHUX MET-
ponoris 3apni 06paHHA HalKpamo-
ro croco6y repeBu3HaYeHHs MEBHUX
OCHOBHUX ofiunuLpb SI. Lleii mepernsap He Matume 6e3nocepen-
HbOT'O BIUIMBY Ha 3aKOHOZABYY METPOJIOTiI0, OCKiNbKU KOpPUC-
TYBAYi 3MOXYTb OTPUMYBATU IPOCTEXYBAHICTL LO IEperns-
HyToi SI i3 TUX CaMuX ZXKepeJi, 10 BUKOPUCTOBYIOTLCA HA CbO-
ropHi. OfHaK e 03Hayae 3MiHy Croco0y BU3HAYEHHA NMEBHUX
OVHUIb BUMIPIOBAHHSA T3, B A€AKWUX BUIIAAKAX, COCOOY ocTa-
TOYHOTO BCTAHOBJIEHHA IPOCTEXYBAHOCTI.

[lepernanyra SI 1iNKOM I'PYHTYBATUMETbCA Ha IPUPOJHUX
cranux. Xova lie 7 3[a€TbCA BEAUKOIO 3MiHOI0, HACTIPaBLi Take
BX€ HEOHOPa30BO TPAIUIANOCA ¥ HELOfaBHbOMY MUHYJIOMY,
Konu i cexkyxna (1967-1968 poku), i Metp (1983 pik) Gynun
MepeBU3HayeHi Ha OCHOBI pyXy i po3mipy 3emni 3 TuM, m06mn
MaTu 32 OCHOBY aTOMHI Ta eleKTPOMarHiTHi crani.

3HAYUMICTb V¥ 1JbOMY BUIIAAKY IIOJIAATAE B TOMY, 10 IIeBHI
ITOHATTA, AKI 61nbWICTb 13 HAC BUBYAIM B WIKOJI 1 AKL [0 CbO-
TOAHI 3anMuIanucs Maixe He3MiHHUMMW, HUHI MOXYTb 3MiHU-
Tucs. Iinatuno-ipuniesunt (Pt-Ir) mpoToTUTL, KWL 30epiraeTs-
A i TpbOMA 3aMKaMu y cxoBuuli mo6an3y Ilapuxa, yacTko-
BO «BUMAe Ha meHcio» micna 137 pokis caymou.

Ile, 3BUYANHO, 03HAYaTUMe KiHelb emoxu. SI moyuHana-
cs i3 cucremun ogmunub BumiptoBanta MKC 3i cniBpo3mipaumu
JII0ACLKOMY 3POCTY €TajloHaMU Ha OCHOBI TOTO, 1110 Ha TO Yac
YBaXanocs MPUPOAHUMU CTanUMu: obepranusa 3emni, ii pos-
Mip i Bara, CroyaTKy BuBefeHa 3 IMeBHOI KinbkocTi Boan (mis-
Hille y3rop)KeHa AK IeBHA KiNbKICTb IIATMHO-ipupieBoi pe-
YOBUHW). 3 YacOM YAOCKOHaleHI BUMIpIOBaHHA [0BeNN,
wo ui crani Hacrpaezi Oynu He 30BCIM CTanumy, ik BBaXa-
70cs paHiwre; ueit GakT, pa3oMm i3 TEXHOJOIIYHUMU AOCAT-
HEHHAMM, AKi 3aCTOCOBYIOTLCA O BUMIPHOBAHb, 10 MOCTYIIO-
BO CTBOPIOIOTb MOXJIMBOCTI il Habararo TouHiuoi peanisa-
uii ogMHULb, € OCHOBHUMU MpUunHamu 3minu. Hapasi ocran-
Hiil i3 UMX opuriHanbHMX eTanoHiB 6yae 3aMiHeHO BU3HAYEH-
HAM, 110 6a3yeTbca Ha QYHAAMEHTANbHIN IPUPOAHIN cTanii.

Xoua «Benukuit K» («Le Grand K»), abo MixHapomHWi
MIPOTOTUIT Kinorpama, € HaiBigomimmum 3 apredaxris SI, 3mi-
HU TaKOX TOPKHYTbCA IHUIMX ofgnHuib. Kenbid 6inbure He 3a-
JleXaTuMe Bif, BIACTUBOCTi BOLM, aMIlep He I'PYHTYBATUMETb-
CA Ha BU3HAYEHHI, iKe AyXe BaXKKO peanisyBaTu, a MOJb 3Mi-
HWUTb CBOE BU3HAUEHHA Ha Ginbur npakruyne. Okpim Toro, me-
PernAaHyTi BU3HAYEHHA Kinorpama, amIepa, KeabBiHa Ta Mo-
715 He BIUIMBATUMYTb HA BU3HAUEHHA CEKYHAW, METPA Ta KaH-
nenu.

SIK 3a3HavanoCcs paHinre, M1 He OYiKyEMO BIUIMBY Ha 3aKO-
HONLABYY METPOJIOTilo, ajle 1je CTaHe CYTTEBOW 3MiHOW Y MUC-
JIeHHI Ta MeTOZAaxX TUX i3 Hac, XTO IpPaloBaB i3 UMW OLUHMU-
IAMW IIPOTATOM 6araTbox pOKiB.

Mu IpOMOHYEMO BaM BUTPATUTU JesKWIA Yac Ha Iepe-
T, BENUKOI KinbKOCTi JOKYMEHTIB Ha 1110 TeMy Ha Beb-cailTi
BIPM. MW TakoX CIOAiBaEMOCH, W0 V 11bOMY POLi BW 3HO-
BY i3 3aZ0BOJIEHHAM CBATKYBaTUMeTe BcecBiTHiW peHb MeT-
ponorii 3 Hamu, i 3 HETEepPMiHHAM YeKaeMO Ha lle OfHY Ha-
rofy Bif3HAUUTU BaXUJIMBICTb MeTpOJOrii y HauloMy cydac-
HOMY CBiTi. 4=
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requires their automation, and first of all — electric
substations, and, consequently, the introduction
of a number of standards harmonized with
international ones. Such standards are: IEC 61850-1
IEC 61850-6, IEC 61850-7 + IEC 61850-7-5);
IEC 61850-8-1; IEC 61850-9-2; IEC 61850-10.

Based on the analysis of these standards in the
article presented, from the conceptual point of view,
the perception in the understanding of the basic
concepts of modeling and description methods for

[lpedcmasneHo moxaugocmi  30ilicCHeHHS,
3 KOHUeNmyaabHoI MOYKU 30py, CNpUlHAMMA y po-
3YMiHHi OCHOBHUX KOHUeNyili MoOesto8aHHA i memo-
0ig onucaHHA 0nA iHgopmayitiHux mooeneli CMax-
yiti i niocmanuyit, yHKuUit npucmpois, AKi 8UKopuc-
moaytomeca 8 agmomamusauii niocmanyit ma cuc-
mem 38'A3Ky 071 3ab6e3neyeHHs 83aEmMOOii y mexax
niocmauid.

The development of the Ukrainian electricity

sector in terms of energy independence and energy
saving is directly related to the introduction of so-
called Smart Grid technologies — the construction
of intelligent electrical networks. That, in turn,

information models of stations and substations,
the functions of devices used in the automation
of substations and communication systems
to provide interoperability within substations.

€. BonooapcvKutl

Knioyoei cnoea: 2apmoHizayis cmaxHoapmis, iHgpopmayiliHi Modeni ma Memoou MoOesio8aHHS, aBmomMmamusayis
niocmanyj.
Keywords: harmonization of standards, information models and modeling methods, substation automation.

o,uHMM i3 BaWNUBUX HampaMiB edekTuBHOI yyacTi Vkpaiiu y poboTax 3 mixHapoaHoi
CTaHAPTU3alLil € cBOeYacHe i HabinbuI TOBHE BUKOPUCTAHHSA MiXHApPOAHUX, perio-
HaJIbHUX Ta HAalliOHaJbHWUX CTAHAAPTIB IHIWIMX KpaiH umAxoM ix rapmonisauii Ha Tepuro-
pii Yxpainn. lapmoHizoBaHi cTaH#apTM — le CTAHAAPTW, AKI MPUNHATL YIIOBHOBAXEHU-
MW Ha AiANbHICTb 31 cTaHaapTusauii opraHamu, MOLWIMPIOETLCA HA OOUH i TOM e 06'eKT
craHpapTusauii 1 3abesmnevyioTh B3aEMO3aMiHHICTL MpoayKuii, mpouecis abo mocnyr
i/abo B3aeMHe PO3YMiHHA pe3ynbTaTiB BUIMPoOYBaHb abo iHbopmauii, aka mpencrasns-
€TbCA BIAMOBIAHO 1O TakuX cTaHpapris [1].

Po3BUTOK enekTpoeHepreTuuyHoi ranysi YkpaiHu B INaHi eHeproHe3ajeXHOCTI
Ta EKOHOMii eHepreTMYHWX PEeCypciB HANpAMY TOB'A3aHO 3 YIPOBAZKEHHAM TaK 3Ba-
Hux Smart Grid TexHonorit — mo6yA0BU iHTENEKTYalIbHUX €NeKTpUYHUX Mepex. e,
y CBOW0 uepry, moTpebye ix aBTOMaTu3alii, Hacamrepej, eNeKTPUUHWUX IMifCTaHLiN,
1 K HACNILOK YITPOBa[KEHHSA 11i710T0 PAAY CTAHAAPTIB, FaPMOHI30BaHUX i3 MiXXHAPOJHUMMU.

C. Jenucrwx

A. Bonowxo

4 © Bonopapcbkuii €., lenuctok C., Bonowko A., 2018
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A. BpoBuuenko, imxenep TOB «Pocrok-IIpunapy»/,
Kadenpw aBTOMaTU3alil exCcrepuMeHTAIbHUX AOCHiZXKeHb,

e-mail: astorion@ukr.net

10. Ty3, nokTop TexHiUHMX HayK, mpodecop Kadenpn,

e-mail: tuz@aer.ntu-kpi.kiev.ua
HauioHanbHuit TeXHIYHWUI YHiBEpCUTET
Vxpainun «KuiBcbkuit monitexHivHmUii iHCTUTYT
im. Irops Cikopcbkoro»

Po32nadaembca wupokKocmyzosuli sammemp
NpoxioHoi nomyxHocmi 3 Kopekuieo noxubku 8id
8/10CHO20 CNOXUBAHHA ON1A 8UMIDIOBAHHA akmue-
HOI' nomy»@Hocmi 3a 8esuKux peakmusHuUx ckaaoo-
8UX HABAHMAXeEHHA y padiodyacmomHomy dianaso-
Hi. OnucaHo ocobnugocmi nobyoosu BxiOHOI 1aH-
Ku eammempa npoxioHoi nomyxHocmi 3 dodam-
KOBUM BUMIPIOBAHHAM NAGIHHA HANPYau HA WyHMI,
HadaHo copmynu po3paxyHKy akmueHoOi nomyx-
HOCMI 3 ypaxyeaHHAM 8nsiusy peakmugHoi cknaoo-
80i WyHma. [pogedeHoO MOOE0BAHHSA 8XiOHOI 1aH-
Ku eammempa npoxioHoi nomyxHocmi, wo mic-
mume 000amkose BUMIPIOBAHHA HANPY2U WyHMA.

The broadband transfer power wattmeter with
the correction of the own consumption error for
measuring the active power against the background
of large reactive components in the radio frequency
range is considered in article. The objects of research
are electromagnetic elements (chokes / transformers),
operating at high frequencies and have strongly dis-
torted forms of signals.

When measuring at high frequencies, the chan-
nels of the wattmeter become very sensitive to phase
errors. It is necessary to minimize links that cause
phase shifts. In this connection, it is important to
correctly construct the input units of the wattmeter
and to make such a transformation, which will pro-
vide operations with signal rms valueswithout links
phase shifts. The proposed scheme allows this to be
achieved, and required gain is carried out without
taking into account the phase shift of the signals.

In the basic scheme of the wattmeter(fig. 1), the
input device is executed from the main shunt and
parallel to the auxiliary distributed shunt connected
to it, which is connected to the main resistance of the

_mnBumEHHﬂ TOMHOCTI |
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A. Vdovychenko, engineer of LLC «Rostok-Device» /
department of automation of experimental studies
e-mail: astorion@ukr.net

J. Tuz, doctor of technical science,

professor of department,

e-mail: tuz@aer.ntu-kpi.kiev.ua

National Technical University of Ukraine «Igor Sikorsky
Kyiv Polytechnic Institute»

voltage divider, in which the value of all resistances
of the input device is determined by conditions of in-
variance to the squares of the voltage and load cur-
rent , and the partially distributed auxiliary shunt is
calculated with additional weighting factors to pro-
vide the conditions for invariance of the squared of
voltage and current and eliminate the error from its
own revives.

Features of the construction of the input link
of the wattmeter of transfer power with addition-
al measurement of shunt voltage are given in the
article(fig.2). Active power with taking into account
the influence of the shunt reactive component cal-
culation formulas (7)-(14)is presented.

The basic error of the wattmeter is the error
of the low-ohm shunt. It is expedient to use coaxi-

al or triaxial shunts to extend the frequency range.
Transfer power wattmeter input link, which contains
additional measurement of shunt voltage simula-
tions was performed in the article(fig.3and table 1).

The advantages of such wattmeter are:

« possibility to expand the frequency range by
taking into account shunt resistance reactive com-
ponent influence on the measurement final result ,
which can be achieved not only by hardware (shunt
inductance reduction), but also the introduction of
the calculated correction after measuring the values
of the shunt active and reactive component;

« the values of the input device elements can be
optimized by the criterion of maximum broadband,
since the error from own consumption is taken in-
to account;

A. BoosuueHKo

« in the scheme one low-level shunt is used,
which reduces the cost of the wattmeter;

« additive errors of the voltage conversion chan-
nel are minimized.

Kntoyosi cnoea: sumiptosarHa nomyxHocmi, akmugHa nomyxHicme, padioyacmomHudi dianasoH, ¢azosuli 3cys, Kopekuis
NOXUGOK 81ACHO20 CNOXUBAHHSA, 8MPAMU, WyHM.
Keywords: power measurement, active power, radio frequency range, phase noise, correction of own consumption errors, losses, shunt.

OCNi/PKEHHA MOKJINKaHe CTBOPUTU MPOCTWUI METPOJIOTIYHWNA IHCTPYMEHT ANA BUMI-
PI0OBAHHA aKTUBHOI MOTY)XHOCTI 32 BEIMKUX PEaKTUBHUX CKNAZOBUX HaBaHTAXEHHS

V PazioyacTOTHOMY Aialla30Hi UIIAXOM BUMIpIOBAHHA Ail0YUX 3HaYeHb HAIPYT.

© Bposuuerko A., Ty3 10., 2018 1
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3anponoHo8aHoO Memo0 OYiHIBAHHA iHMepdepeHuitiHuxX 3a-
840, WO BUHUKAOMb y cUCmemMax nepeddsaHHsA 3 0pMO20HANbHU-
MU 20PMOHIYHUMU CUHAIAMU 8HAC/IOOK AiHIUHUX ChOmMeopeHb
cueHanie y kavani 38'a3ky. Memoo moxe sukopucmosysamucs Ak
0719 MOOe/I08AHHA MeneKOMYHIKauitiHux cucmem, mak i 0n4 noby-

AARAAN

in systems

L. Lyakhovetsky, candidate of technical sciences,
deputy director of scientific work,

State Enterprise «Odessa Scientific Research Institute
of Communication»

Email: lm@oniis.org.ua

The method of estimation of interference noise that arises in
transmission systems with orthogonal harmonic signals due to linear
distortions of signals in the telecommunication channel is proposed.
The method can be used both for simulation of telecommunication
systems, and for the construction of measuring devices with the

function of estimation of interference noise based on the results of
measuring the characteristics of the telecommunication channel.The
results of estimation of interference noise for ADSL2 + subscriber
access transmission system are presented.

008U BUMIPIOBASTBHUX NPUNAdi8 3 PyHKUIEID OUiHI0BAHHS iHMepde-
PpeHUyiliHuX 3a8a0 Ha OCHOBI pe3ylbmamis BUMIPIOBAHHA Xapakme-
pucmuk Kauany 38'a3ky. [lpedcmassieHo pesyibmamu OYiHIOBAHHsA
iHmepegepeHyitiHux 3aead 071 cucmemu nepedasaHHs aboHeHM-
cbko20 docmyny ADSL2+.

Knioyoei cnoea: cucmema nepedagaHHs, 0pmozoHabHi 2apMoHidHi cueHanu, OFDM, modestosaHHA menekomyHiKauitiHux cucmenm, iHmepepeHuiliHi 3agadu.
Keywords: transmission system, orthogonal harmonic signals, OFDM, modeling of telecommunication systems, interference noise.

OCTaHHiMM POKaMW MeToj TepefaBaHHA AAHUX i3 3aCTOCYBAHHAM OPTOTOHAILHUX
TapMOHIYHUX CUrHaniB (3akopRoHHWMN aHanor — OFDM) oTpuMaB Hafi3BU4anHo LIn-
pOKe TOUIMPEHH — BiH BUKOPWUCTOBYETHCA AK V ITPOBOLOBUX, TaK i y pajioTexHonori-
AxX mumpokocmyrosoro pocrymy (LWIN) [1, 2]. Wi-Fi, WiMax, LTE, ADSL, VDSL, G.fast, BPL —
e [laneKo HemoBHWI mepenik TexHonoriit LIJI, mo 3acTOCOBYIOTb METO[ IepefaBaHHA
OFDM. TIpuunHa Takoi nonynapHocti OFDM monArae y WIMPOKUX MOXIWBOCTAX ajanTaniil
L0 WIBUAKO3MIHHWUX Y Yaci XapaKTepUCTUK CepefoBUla IOLWIUPEHHA CUTHaJiB, 0 AKUX
1 HanexaTb KaHanu 383Ky Mepex LI [2, 3].

Oprum i3 ocHOBHUX (aKTOPiB, W0 0OMEXYIOTh €PEKTUBHICTL 3aCTOCYBAHHA CUCTEM
IepefaBaHHA 3 OPTOrOHANbHUMW rapMoHiuHUMK curdanamu (CII OI'C), € intepdepeHuin-
Hi 3aBafin, 10 BUHUKAIOTb BHACIIZOK YACTOTHUX CIIOTBOPEHb CUTHANIB Y KaHaii 3B'A3KY.
OueBUZHO, W0 AJA YCIIUTHOTO PO3B'A3aHHA 3afay, MTOB'A3aHUX 3 NIPOEKTYBAHHAM Ta €KC-
IUlyaTallielo Mepex AocTymy, mobynoBanux Ha ocHosi CII OI'C, Heo6xinHo BonoOAiTU Me-

TogaMmu ouiHtoBaHHA edextusHocTi CII OI'C, mo QYHKLUIOHYIOTH HA peajbHUX KaHalax
3B'A3Ky. 11 1bOTO, Y CBOW Uepry, HeoOXifHO Po3pobUTU MeTof, 10 L03BOMSAE OLiHIOBA-
TN iHTepdepeHuinHi 3aBafn AK OAUH i3 HaKTOPiB, 110 BU3HAYAE TaKi KIOYOBI ITapaMeTpun
e(hEeKTUBHOCTI CUCTEM IepeflaBaHHA, K LUIBUAKICTb Ta [AJIbHICTL MepefaBaHHsA.

3 inmroro 60Ky, Merop ouiHioBaHHA iHTepdepeHuinux 3asan y CII OTC moxe cratn
OCHOBO10 BUMip10BaJIbHOTO IPUAZAY, IPU3HAYEHHAM KOT0 O6Y710 61 BUMIDPIOBAHHA YaCcTOT-

HUX XapaKTEPUCTUK KaHaIy 3B'A3KY Ta PO3PaXyHOK iHTephepeHLiHWUX 3aBaj Ha OCHOBL

° "
JIaxosenubkuit JI. , 2018 17
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lobydosaHo cmpykmypHy cxemy 8UMipro8ass-
HO20 npucmpoto 6e3npoBiOHOI CeHCOPHOI Mepexi.
3anponoHosaHo mamemamuyHy MoOesb 8U3HA-
UeHHS KOOpOUHam y makit mepexi. YeeoeHo psi0 8u-
3Ha4eHb, WO Xapakmepusylms npouec 8CMaHos-
JIEHHA NOMOYHO20 CMAHY 8Y3/10 CEHCOPHOI Mepexi.
BusHayeHo kpumepil knacugikayii anzopummis so-

Kanizayii. [IposedeHo 00C/iOXeHHA MamemMamuy4Hoi

MoOen, Mema AKUX — NOWyK HOBUX albmepHamue-
HUX Memo0oie 8U3HAYeHHSA 8iI0CcMaHi Mix 06’ekmamul.
Y pesynemami 3anponoHO8AHO, OKPiM KN1AaCcuyHux
30co6i8 BUMIPIOBAHHA MEXAHIYHUX 8e/IUYUH, BUKO-
pucmosysamu yHkuito nokanizayii 06'ekmis 6e3-
NPOBIOHUX CEHCOPHUX Mepex; OUYiHeHO NOXUGKy J10-
Kanizayii 8y3nie ceHcopHoi mepexi. [JaHi ekcnepu-
MeHmMy 3 MOOeJI/II0 CEeHCOPHOI Mepexi 00380/1uu
Npoaxanizysamu Moxsausi Waaxu 3HUXeHHA NoxXu6-
Ku siokanizayii y nooanbuwiux 00C1ioXeHHsX.

Nowadazs wireless technologies are increasing-
ly used in information measuring systems. The artic-
le will describe the concept of using wireless sen-
sory networks (WSN) as a computerized system for
measuring mechanical quantities, namely, the dis-
tance (object localization). Wireless sensor networks
consist of a large number of sensory nodes that are
used to control a particular area. This type of net-
work has become popular due to its application,
which includes several areas, such as environmen-
tal, medical, industrial, household, agricultural and
meteorological.

In this article it is proposed to consider sen-
sor networks as a kind of computerized systems

| “"“'ﬁ{r
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for measuring mechanical quantities, for example,
measuring the distance between objects and analy-
zing the measurement error. It is proposed to describe
the mathematical model of this problem, as well as
formulate the basic definitions of system elements.

In this work a structural diagram of the measu-
ring device of a wireless sensor network, consis-
ting of a sensor, a microcontroller, a power element
and a transceiver was constructed. The mathemati-
cal model of determination of coordinates in a wire-
less sensor network is proposed, which includes the
distance between adjacent nodes, the number of sen-
sor nodes forming the system of equations and the
distribution function. A number of definitions have
been introduced that characterize the process of es-
tablishing the current state of the node of the sensor
network, namely: Defined nodes, Anchor nodes, Units
of additional information, Localization problem. The
criteria for classification of localization algorithms
are defined, namely: data identification, data corre-
lation, node addressing, network management, geo-
graphic algorithms. A study of a mathematical mo-
del was conducted. The purpose of these studies was
to find new alternative methods for determining the
distance between objects, which, in addition to the
classical means of measuring mechanical quantities,
was proposed to use the function of localization of
objects of wireless sensor networks. As a result of the
research, the error of the localization of the nodes of
the sensor network was estimated. The experiment
data with the model of the sensor network made it
possible to analyze the possible ways to reduce the
localization error in further research.

Knio4oei cnoea: 6e3nposioHa ceHcopHa mMepexa, 8y301, AKip, NOXUbKa, 1oKanizayis.
Keywords: wireless sensor network, node, anchor, error, localization.

Cborop,ui 6e3mpoBigHi TexHONOril yce yacTire BUKOPUCTOBYIOTbCA B iHbOpMauinHux
BUMIipIOBaJIbHUX CUCTEMAX. Y 11ill CTATTi OIIUCAHO KOHIEMit0 3aCTOCYBaHHA 6e3IMpoBif-
HUx ceHcopHaux Mepex (BCM) sk xoMm'toTepn30BaHoi cUCTEMU BUMIPIOBAHHA MeXaHIYHUX

© KsacHikos B., lynxix A., 2018
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BIATBOPEHHA OAUHULIb BUMIPIOBAHHSA

PO3SLINPEE

C. KoBTYH, KaHAWAAT TEXHIYHUX HAVK,

CTapUIUA HAYKOBUM CITIBPOGITHMK,

Incturyt TexuiuHoi Temnodisukn HAH Vkpainu, m. Kuis,
E-mail: teplomer@ukr.net

HagedeHo pe3ynbmamu docnioxeHb hakmopis, ski niuea-
oMb HAa MOYHICMb 8iI0MBOPeHHA 00UHUYI BUMIPIOBAHHA NOBEPX-
Hesoi' 2yCmuHU menJsi08020 NOMOKY 3a KOHOYKMUBHO20 Ni08edeHHs
eHepeii. OmpumaHo MamemamuyHy Modesib Memody 8i0MB8opeHHs
00UHUUi BUMIPIOBAHHS, 8 AKIll ypaxo8aHo 8nU8 OXepesn Heau3Hd-
YeHoOCMi 8HeceHHAM 8i0N0BIOHUX nonpasok. O6rpyHMOBAHO MOX-
JIUBICMb PO3WIUPEHHA HUXHbLOI Mexi QUHaMiYHO20 0iana3oHy wiis-
XoM KopeKUyil hakmopie, wo marome Hatbinewud ennus.

The article presents the results of investigations of factors that
influence the accuracy of reproduction of the unit of measurement of
the surface density of the heat flow by conductivity. Components of the
uncertainty of the surface heat flux density measurement were analyzed
using the Ishikawa cause-and-effect diagram, as shown in Fig. 1
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The mathematical model of the method of reproduction of the
unit of measurement was obtained, which takes into account the
influence of the sources of uncertainty by making the corresponding
corrections. The possibility of extending the lower boundary of the
dynamic range by the correction of the factors having the greatest
influence is substantiated. The rationale is based on the estimation
of the uncertainty of the individual components, which, in the course
of the correction of their impact, should not exceed the values
(achieved to date).

As an example, the calculation of the total uncertainty in the
reproduction of the heat flux density of 20 W-m-2 is given. Table
1 contains all data important for the uncertainty analysis such as
input quantities, their estimated values as well as the associated
sensitivity coefficients and the variances determined.

Kniouoei cnosa: moyHicms 8idmeopeHHs, 00UHUYi 8UMIDIOBAHHS, NOBEPXHEBA 2yCMUHd, mensiosuli nomik, eHepzis, MamemamuyHa modesi Memooy,

OXepesio Hegu3Ha4yeHocmi, QUHaMiYHUL 0iandasoH.

Keywords: reproduction accuracy, unit of measurement, surface density, heat flux, energy, mathematical model of the method, source of uncertainty,

dynamic range.

BMpi]JIeHHﬂ 6aratbox TermnodisuyHux 3aad TiCHO MOB'A3aHO 3 BUMIpPIOBAHHAMU IIO-
BEPXHEBOI T'YCTUHW TEIJIOBOTO IMOTOKY. lanysi, mnf AKWX Lie aKTyajbHO, AyXe pi3-
HOMaHITHi: Bif, MEAUYHUX LOC/imKeHb TEIJI0BOTO CTaHY OPraHi3MiB 70 OLiHKMW TEIUI0BO-
ro HaBaHTaXeHHA 06'exTiB B eHepretuni [1—5]. Taka 6araToBEKTOPHICTb 3aCTOCYBaHb
1JbOTO BUAY BUMIpIOBaHb 3YMOBWIA WIUPOKUN AWHAMIMHWA Aialla30H BUMIpIOBAaHUX 3Ha-

yenb: Big 1 no 10° Br / M2

OcranHiMU pokamu, Ana peanizanuii BUMipiOBaHHA MOBEPXHEBOI T'YCTUHW TEIUIOBOTO
MTOTOKY, Ha PUHKY Kpainn 3'aBunnca pisni ceHcopn. ToMy MUTaHHA METPOJIOTIYHOTO 3a-

Ge3meveHHs BifMoOBiAHWX 3ac06iB CLOTOAHI € AyXKe TOCTPUM.
IIns pocnigeHHs KOHTAaKTHUX 3aCc006iB BUMIpPIOBAHHSA CTBOPEHO METPOJIOTIYHUI KOMIT-

JleKc, AKU BiATBOPIOE 3HAUEHHA OAMHUL BUMIPIOBAHHA II0BEPXHEBOL I'YCTUHU TEIIOBOTO
IOTOKY B AiamasoHi Bif 100 po 20000 Bt / M2 3a Temmeparypu Big 300 no 473 K 3 pos-
0,6 % 3a koedinienta oxomnenna K =
imoBipHocTi P = 0,95. IIlpuHuun aii Takoro METPOJIOTIYHOTO KOMIUIEKCY IIOJIATAE B TO-

UIMPEHOW HeBU3HaueHicTio U =

My, 110 TENJIOBUI IOTiK CTBOPIOETLCA 3a LOMOMOTOI0 €JeKTPUYHOTO HArpiBHWKA, PiBHO-
MipHO PO3MOAINEHOro 3a 3a7aHol0 IJouel0. 3a AOIOMOTOK CUCTEMU 3aXUCHUX eKpaHiB
3 PErynbLoBaHOW TEMIIEPATYPOIO 1 KOMITEHCALiHOTO afiabaTHOTo HarpiBHUKA GopMyeTbCA
PiBHOMIpPHO PO3MOfiNEHUI TEIIOBUN MOTiK, 10 TPOXOAWUTbL Y HANIPAMKY Bifi HarpiBHUKA

© Kosryn C., 2018
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Po32naHymo 3adady 8U3HAYeHHA NOXUBOK Y 8UMIPIOBATBHUX
cucmemax 3 HeUpPOHHUMU Mepexamu. BukopucmaHo KnacuyHy mo-
0esb HelipoHd, Aka Micmume adanmugHuUl cymamop ma HeniHid-
HUl nepemeopiosay, npu4omMy 8uxoou 0OHUX HelipOHi8 € 8xo0amu
0718 iHWUX. Y makudi cnoci6, 3Hatiwoswu noxubKy 00H020 HelipoHd,
MOXHA nomim 3Halumu noxubky mepexi y yinomy. BcmaHosneHo,
wWo npugedeHa NOXUbKa 8UMIPIOBAHHA 3MeHWYEMbCA 3i 36inbuieH-
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) namlcai

In the work based on the analysis of application of satellite
navigation systems for determining position of moving traffic
objects is proposed during the processing of the digital measurement
data using artificial neural network. To perform modeling of
nonlinear dynamic systemes, it is suggested to use recurrent network
architectures and a learning algorithm based on the theory of
Kalman filters.

HAM KiZlbKOCMi HeKepo8aHUX CMAwie, ujo 8UMIPIOIOMbCA.

Knioyosi cnosa: napamempu pyxomux 06'ekmis, HelipomepexHe MOOE/I0BAHHA, OUHAMIYHI cUCMemU, HAB8YAHHA HeUPOHHUX Mepex, MOoYHicMmb
8UMipto8aHb, npugedeHa noxubka, ¢inemp Kanmana, aHanis noxubku KnacuyHozo HelipoHd, Cymamop, HeniHiliHul nepemaopiosay, CynymHukoea
Hasieayis

Keywords: moving objects parameters, neuron net simulation, dynamical systems, neuron net learning, measurement accuracy, reduced error, Kalman
filter, analysis of classical neuron error, summator, nonlinear transformer, satellite navigation.

BUMIipIOBAJIbHIN CUCTEMI BAXIUBOIO € 33fja¥a BU3HAYEHHA TApaMeTPiB CUTHALY 3 TUM,
ymo6m 3HANTU MOXUOKY. V HelpOHHUX Mepexax KlacuuyHa MofeNb HeWpOHAa BKILO-
Yae aflallTUBHUI CyMaTOp Ta HeNiHiHWI mepeTBOplOBaY. Buxin ofHUX HeWpOHIB € BXO-
poM nns immmx. Topi, 3HAOUYU MOXWOKY OAHOTO HEWpPOHA, MOXHA BU3HAYUTU MOXUOKY
Bciei mepexi [1—3].

CTaTTs MpUCBAYEHA JOCHIMKEHHI0 MTOXWUOOK Y BUMIpIOBAaIbHUX CUCTEMAX, MOOYAOBA-
HUX i3 3aCTOCYBaHHAM AUHAMIYHUX HENPOHHUX Mepex. [Ins 11boro Tpeba po3rasHyTn Me-
TOZ, OLiHKU TIOXUOKU BUXIZHOTO CUTHAY CTAHZLAPTHOTO HEPOHA 33 BifOMUMU TOXUOKaMu

fioro BXigHux curHanis. IIoxubKy OoLiHIOBaTMMEMO B TepMiHaX cepelHbOKBaJAPaTUYHOTO Jletim Axmed
. . . Mycmaga Anb
B1AXWJEHHA. He06X1,TJ.H0 TaKOX 3aITPOITOHYBATU METOZ [AJ11 BUKOHAHHA OL1HKU l'[OXVl6KVl J;aBaflan

BUXIHUX CUTHAIIB HEMPOHHUX MEPEeX IPAMOTO MOLIMPEHHSA i PEKYPEHTHUX HEMNPOHHUX
MepeX, BiAMOBifHO. 3ampONOHOBAHWW METOf [O3BOJUTb TEOPETUUHO OOI'PYHTOBYBATU
MOMJUBICTb 3a6e3meyeHHs 3aaHoi MOXUOKN BUXIIHUX CUIHAIIB Mepexi 3a BioMUX Io-
XMOO0K BXiHUX CUIHAIB, @ TAaKOX BUKOHATU OLiHKY MOXU60K V mpolueci ¢pyHKuioHYBaH-
HA HellpoHHOI Mepexi.

YV BUMIipIOBabHUX CUCTEMAX, Y TOMY UWUCIL TUX, 0 BUKOPUCTOBYIOTb HEMPOHHI Me-
Pexi, MepiuIovueproBolo € 3aava BU3HAYEHHA MOXMOOK BUMIpIOBaHUX curHanis. He menm
BAXJIUBOW IIPOGIEMOI0 € TEOpeTWUHE OOIPYHTYBaHHA KOPEKTHOCTI POGOTU CUCTEMU
1 MOXIUBOCTI OCATHEHHA HEOOXIAHOrO PiBHA TOYHOCTI.

1. PyxeHuyes

© Jleiir Axmen, Mycrada Anb PaBauiziex, Pyxenues I., 2018
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The results of studies of metrological charac-
teristics of the reference silo-reproducing machine
OSM2-100-5 and international comparisons of re-
producible values of force by power-reproducing in-

stallations are presented.

HosKamu.

Knioyesbie cnoea: 5masnoH eOUHUYbI CUsbl, MOYHOCMb BOCNPOU3BEOEHUS, YCMAHOBKA HeNOCPedCMBeHH020
Ha2pyXeHUs, CUI080CNPOU3BOOAWIAA MAWUHA, Memposioauyeckue Xapakmepucmuku.

Keywords: standard unit of force, accuracy of reproduction, installation of direct loading, power-reproducing machine,
metrological characteristics.

BCOBpemeHHoﬁ MeTPOJIOTMYECKON MTPAKTUKe BLICIIAA TOUHOCTb BOCIIPOU3BEleHUA efin-
HULBL CUBL 06ecieynBaeTCs YCTAaHOBKAMW HEIIOCPEL,CTBEHHOTO HArPYKEHWS, PaclIn-
peHHas OTHOCWUTENbHas HeONpeLeNéHHOCTb KOTOPHIX Ha YPOBHE HAUMOHANBHBIX 3TaJlo-
HOB MOXeT He mpesbiwaTbh 0,001 %.

TI. JleoHos

Takxe B KaueCTBe HAUWOHANbHLIX 3TaJOHOB €[UHULLI CUJbl PUMEHAIOTCA CUIIOBO-
CITPOU3BOJAIIME MAIIUHLEL PHYAXHOTO TUIA. bnarosapsa MpUMeHeHUI0 HepaBHOIUIEUHBIX
PHIYaroB cOO6CTBEHHEIE FabapUTH U Macca TaKUX MalIWH MHOTOKPATHO MeHblIe, YeM YCTa-
HOBOK HEIOCPe[CTBEHHOT0 HarPYXeHUA 11 aHaJl0TNYHbIX 3HaUeHUN BOCIIPOU3BOAUMBIX
VCWIUH, YTO CITOCOBCTBYET LIMPOKOMY PUMEHEHMNIO TAKUX MalIMH. OTHOCUTENbHAA PaclIn-
PeHHaA HeoNpeZeNléHHOCTb PHIYaXHBIX MalIMH MOXeT cocTasnaTs oT 0,01 no 0,05 % [1].

CxeMa CWI0BOCITPOW3BOAALIEH MALIUHBL PHIYAXHOTO TUNA (MAWIMHBI) IIPEfCTaBleHa
Ha puc. 1, a 06muit Bua Mammust 0CM2-100-5 ¢ BepXHUM MPEZEIoM BOCIIPOWU3BOAUMOW
cunst 1 MH — Ha puc. 2.

TabapuTH TaKOW MAUIUHLL B MM COCTaBAAKT 5365x1500x7110, a pacuéTHas macca —
18826 xr.

Ha puc. 1 mokasaHbl COCTaBHbBIE YaCTW MAUIUHBL

® | — W3MepUTenbHbI HePaBHOIUIEYHLIN PblYar IepBOro poaa, Ha KOTOPOM UMeeTcsA
TIepeIBWKHOI ITPOTUBOBEC 1, yKa3aTenb 7 paBHOBECUA pblyara U Tpu MPU3Mbl: 9 — OIop-
Had, 8 n 10 — rpy30npuUEMHbIE;

e I — paboyas 4acTb: COCTOUT U3 BEPXHErO 3axBara 2, MOABELIEHHOTO K NPU3Me
10 KOpoTKOro Ijeva phiyara, W MexaHW4eCKOro IPUBOAA 4, YPaBHOBELIUBAIOWET'O Dbi-
YAXKHYI0 CUCTEMY Yepe3 KannbpyeMulil AuHaMOMeTp 3;

A. IlTunopeHkxo

36 © Jleonos I., lemuyenko A., [fumopenko A., 2018
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OnpedesieHbl (hakmopbl, 8/USIOWUE HA MOYHOCMb NPOBEdeHUS
usMepeHus memnepamyp nosepxHocmel 06veKmos Ucciedo8aHul
€ NOMOWbIO PAOUAYUOHHBIX NUpoMempos. OUueHeHd CyMMApHAas Me-
moouyeckas nogpewiHoCMs om 00HOBPeMeHHO20 8030elicmeus 8cex
8/USIOWUX hakmopos. Cucmemamu3suposaqsl cNOCOBb! yMeHbLUeHUS
Memoouyeckol NozpeluHoCmu nymem CHUXeHUS cmeneHu 8o30el-
CMBUS BIUSIOWUX (haKMOPO8 Ha MOYHOCMb NPOBEOEHUS U3MepeHUU.
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The factors influencing the accuracy of measuring the tempera-
tures of the surfaces of research objects by radiation pyrometers are
determined. The total methodical error from simultaneous influence
of all influencing factors is estimated. Methods for reducing the me-
thodical error by reducing the degree of influence of the relevant fac-
tors on the accuracy of the measurements are proposed.

Knioyesble cnosa: paduayuoHHell nupomemp, snusowjuti pakmop, Ko3ggpuyueHm usstydeHus, MoYHOCMb U3MepeHUs, Memoou4eckas NozpewHoCMe.
Keywords: radiation pyrometers, influencing factors, radiation coefficient, methodical error, measurement accuracy.

BECKOHTaKTHoe U3MepeHue TEeMIIepPaTyphl TOBEPXHO-
CTU PA3IUYHLIX TPYAHOAOCTYITHBIX U IBUXYIIUXCA
00BEKTOB IO UX 371€KTPOMArHUTHOMY WU3IYYEHWIO CTaslo
HEOTbEMJIEMOI YaCTbl0 MHOTUX COBPEMEHHBIX TEXHOJIO-
I'MUECKUX TTPOLECCOB Ha TMPEANPUATUAX PA3TNYHBIX IIPO-
W3BOJCTB, @ TaKXe HALUIO0 LIUPOKOE TMPUMeHeHUue B Obl-
Ty. YeTpoicTBa s GECKOHTAKTHOTO U3MEPEHWA TeMITe-
PaTypHl MOBEPXHOCTU 00DBEKTa HA3LIBAIOTCSA ITUPOMETPA-
Mu. PaboTa mMpPOMETpPOB OCHOBAaHA Ha U3MEPEHWUU Iapa-
METPOB 371€KTPOMATHUTHOW 3HEPTUW, U3JIyIAEMOWN TeJlOM
W TepeMelanueincs B IMPOCTPAHCTBE, UHTEHCUBHOCTb
W CIIEKTP W3/LyYeHUsl KOTOPOil 3aBUCAT OT TEMIIEPATYPHL
Tena. Ilo mpuHUMITY LECTBUA OHW JENATCA Ha ITUPOMe-
TPbL TOJIHOTO WU3/IYYEHMSsl, YACTUYHOTO U3NYIEHUA U CIIEK-
TpanbHoro orHourenus [1]. K Hanbonee pacmpocrpareH-
HBIM MOXHO OTHECTW IIUPOMETPHI IIOJIHOTO U3NYYeHUs
(vrbpaxpacHble WU PagVaLMOHHLIE TUPOMETPSI).

© Yepenamyk I'., Kananruvkos E., Cupoknsin B., Tommii 0., 2018

[Mpunyun paboTsl WHPPAKPACHHIX IUPOMETPOB
OCHOBAH HAa WCIIONb30BAHUW 3aBUCUMOCTU WHTETPAib-
HOL 3HEPTeTUYECKON APKOCTU 3NEKTPOMArHWTHOTO U3-
JIYYeHUs WUCCIlefyeMoro O0beKTa OT ero TeMIlepary-
pbl B UH(PAKPACHOM W BUAMMOM AMAIa30HAX CIIEKTpa.
Unbpaxpactsie TMPOMETPHl TPAAYUPYIOTCA IO U3Nyva-
TEJIbHOM CII0COBHOCTI a6COTIOTHO YEPHOT'0 Tea U OIpe-
LEensloT PajMalMoHHYI0 TEMIIEpPATypy, KOTOpas 0OLIYHO
HWKe GU3NYeCKON, TIOCKOJIbKY OHa 3aBUCUT OT U3JyYa-
TENILHOW CIOCOOHOCTU 06beKTa uccnenoBaxmii [1].

OCHOBHbIM 3/1EMEHTOM PAAWALMOHHOTO MUPOMETPA
ABNAeTcA UHGPaKpPaCHLIA JATYUK, TPeo6pasyoLmii Bo3-
LeCTBYIOlee HA HErO TEIUI0BOE UHbpPaKpacHoe U3nyJe-
HWe B 3N€KTPUYECKUIN CUTHAJ, ITPOMOPUNOHANBHLIN AP-
KOCTU 371eKTPOMATrHWTHOTO U3YYeHUs, a, Cef0BaTeNb-
HO, 1 TEMIIepaType UCCIeLyeMoro 06bekTa. YeTpoilcTBO
nHdPaKpacHOro aTuMKa NpuBefeHo Ha puc. 1.
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KuiBcbkunii HallioHanbHUI YHIBEPCUTET TEXHOJIOTIN Ta AU3aNHY

Po32nsaHymo moxnugicme 8U3HAYeHHS (OYiHIOBAHHA) MOBWU-
Hu npowdpky (Oepekmy) 8 mamepianax 3i cknaoHow 8Hympiw-
HbOIO CMPYKMYPOIO WJ/IAXOM 3ACMOCy8aHHA aKyCMU4YHo20 6e3-
KOHMAKMHO20 KOHMPOJII0 HA OCHOBI BUMIPEH020 3HAYEHHA (ha-
308020 3Cy8y MiX NAkemamu akyCmu4HUX KOAUBAHb, AKi 8i06U-
JlucA 8i0 «emasnoHHo20» Mamepiany 6e3 npowapky (Oepekmy)
i 8i0 «npowapkoso20» mamepiany 3 npowapkom (Oepekmom).
3anponoHosaHe 80OCKOHANEHHA AaKyCMU4YHO20 6e3KOHMAKMHO020
KOHMPOJT0 Moxe 6ymu KOPUCHUM MAakox nio 4ac KOHMPOoso 8nac-
musocmeti mekcmusibHUX Mamepianie.

In article the possibility of definition (assessment) of thick-
ness of a layer (defect) in materials with complex internal struc-
ture is considered.lt is reached by application of acoustic non-
contact control on the basis of the measured value of phase shift
between packages of acoustic vibrations which were reflected
from «reference» material without layer (defect) and from «inter-

e
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layer» material with a layer (defect). Control of «reference» mate-
rialis shownin fig. 1. As it is possible to see, the coefficient of re-
flection of a package of acoustic vibrations in this case is defined
by a formula (1). Control of «interlayer» material is shown in fig. 2.
As it is also possible to see, the coefficient of reflection of a pac-
kage of acoustic vibrations in this case is defined by a formula (9).
Other value of coefficient of reflection is connected with additi-
onal interaction of a package of acoustic vibrations and a layer
(defect). As these two coefficients of reflection have different val-
ues, between them there is a phase shift determined by a formu-
la (18). Having values of all known parameters of material with
complex internal structure, except thickness of a layer (defect),
using a formula (18) and other formulas accompanying her, it
is possible to define or at least to estimate thickness of a layer
(defect).The offered improvement of acoustic non-contact con-
trol can be useful also at control of properties of textile materials.

Kntoyoei cnoea: dehekm, KosuearHHs, KOMNO3um, nakem, nepensiemeHHs, NPOWApoK, MeKcmusib, mpakm.
Keywords: defect, oscillation, composite, packet, interlacing, interlayer, textile, path.

Ha CbOTOMHI iCHYE MOCTATHLO 6araTo pisHUX IPo-
MUCIOBUX BUPOOiB, 1O CKNAZy SAKWUX BXOLATH Ma-
Tepianu 31 CKNAZHOW BHYTPILIHLOW CTPYKTYPOIO.
Knacuununit mpuknag Takux Marepianie — e Tak 3Ba-
Hi KOMImO3uTW. [0 HUX MOXHa BiflHECTU BOJOKHUCTI,
urapysari, AucnepcHo3MinHeHi Ta iHu BUAWM KOMIO3U-
TiB. Hampuknag, KOMIIO3UTHUM MaTepialioM € 3BUYant-
Ha KeeHa QaHepa. 3a3BUYail KOMIIO3UTU CKIAZAOTHCA

© 3enkin A., 3nopetiko B., Bapunko C., Jlicoeus C., 2018

i3 rHyvYKOi 0cHOBU(MATPWU1li), apMOBAHOI HAlOBHIOBAYA-
mMu. Bapitoiouun BnacTMBOCTI 'HYYKOI 0CHOBM (MaTpuui)
1 HaIMOBH0BAYiB, MOXHA OTPUMYBATU LUIUPOKUIL CIIEKTP
MarepianiB i3 moTpi6GHUM HAOGOPOM BIACTUBOCTEMN.
[IeBHUM UNHOM 710 MaTepianis 3i CKNALHOW BHYTpiuI-
HbOW0 CTPYKTYPO0 MOXHA BifHECTU i TeKCTWNbHI MaTe-
pianu — ue, 30KpeMa, TKaHUHW 1 TpuKoTax. CknapHicTb
BHYTPIlIHbLOI CTPYKTYPU TaKUX MaTepiaiB MOACHIOETHCA
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Po32n15HymMo 8upilueHHA HayKo80-NPaKmMuU4HO20
3a80aHHA KOHMPOJIIO MOYHOCMI napamempie mex-
HOJ102[4HO20 Npoyecy 8U20MossIeHHs Kegipy ma
nidsuwjeHHs (io2o SKocmi 3a 00NOMO20t0 CMBOPeH-
HA e8pUCMUYHO020 aHanizamopa Ha 6asi iHmepgeu-
¢y Kopucmysaya cucmemu fuzzy logic.

[poaHanizosaxo hakmopu, wjo 8nUBaMb Ha
MoYHicmb pobomu Yugpposozo sumipiosayd, 0ose-
0eHo Moxnusicme 3acmocysaHHa anapamy fuzzy
logic Ons 8u3HayeHHA MaAkux napamempie mexHo-
J102i4H020 npoyecy, sAKi 3abe3nedyroms Makcumaso-
Hy AKicmb npodykyii. [TposedeHo komn'tomepHe Mo-
0e/1t08aHHS, AKe nidmeepousio, WO CMBOPeHHsA es-
PUCMUYHO20 aHANI3amopa 0N1A BU3HAYEHHs AKOC-
mi Kegipy doyineHo ma HeobxioHo 0na Mo2o, wjo-
6u He donycmumu 8upo6HUYMBA HeAKiCHOI NPOOyK-
yii yepes 8usHaueHHa emany 8uUpobHUYMEd, Ha AKo-
My 8i06ys8aemocsa 8iOXUseHHA MeXHOI0Ril, Ma C8o€-
YACHO YCyHyMU NopyweHHs.
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The paper deals with the solution of the scientific
and practical task of controlling the accuracy of
the parameters of the process of making kefir and
improving its quality by creating a heuristic analyzer
based on the user interface of the fuzzy logic system.

The factors influencing the accuracy of the
operation of the digital meter are analyzed, the
possibility of using the fuzzy logic apparatus has
been proved to determine the parameters of the
technological process that ensure the maximum
quality of the product. Computer simulation was
carried out, which confirmed that the creation of
a heuristic analyzer for determining the quality
of yogurt is appropriate and necessary in order to
prevent the production of low-quality products
through the definition of the stage of production
on which there is a deviation of the technology and
timely eliminate the violation.

Kniouoei cnosa: sumiptosay, noxubka, Heyimka n102ikd, espucmudHull aHani3amop, MoYHicmb, KOHMPOTb.
Keywords: meter, error, fuzzy-logic, heuristic analyzer, accuracy, control.

3Ba>+<arolm Ha eBpoiHTerpauito Ykpainw, AKicTb MIPOAYKLIi, 1110 BUITYCKAETbCS, CTAE Ha TTEep-
ure micue s 3abesnevyerHs MOTPiOHOI KOHKYpeHTHOI 3aaTHOCTI. [N OTpUMAHHA AKic-
HOI TIPOAYKUil roN0BHE — 1} KOHTPOJb OCHOBHUX ITAPAMETPiB TEXHOJOTIYHOTO MPOLEeCy.

AGU oKa3aru, IK BUKOPUCTAHHA HEUITKOI 10TiKM Hazlae MOMXIIMBOCTI KOHTPOJIIOBATM TTapa-

METPU TeXHOJIOTIYHOTO Ipoliecy Oyab-AKOro BUPOOHULTBA Ta TUM CAaMUM MiiBUIYBATU AKICTb
TIPOZYKLi, 110 BUIYCKAETHCA, 06ePEMO K IPUKIAZ TEXHONOTIYHUA POLEC BUTOTOBJIEHHS Ke-
Gipy. B mpoueci Burorosnets kedipy moTpiGHO KOHTPONIOBATY TaKi TAPaMETPU TEXHOJIOTIY-
HOTO ITPOLieCy: TEMIIEPATYPY, TUCK, TYCTUHY MOJIOKA Ta KUCIOTHICTbL Kedipy.
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CITELMANUCTOB HEPA3PYLIAIOLETr0 KOHTPOIA,

YAO «IIpon3BoncTBeHHO-TEXHUUECKOE MTPENIIPUATUE
«YKpaHeprouepmery, I. XapbKoB
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BoinonHeH aHanu3 HopmamueHo2o dokymeHma DOC GEN 010,
pe2nameHmupyiouje20 nops0oK NPo8edeHUs K8ANUPUKAYUOHHBIX K-
3aMeHO8 U npouyedypy cepmuguKkayuu NepcoHana, 8bINOMHAIOWE20
NpoMmbiwIeHHbIU Hepaspywarowuti KoHmposb 8 cmpaxax CegepHol
Esponel. JlokymeHm paspabomar opearu3sayueli NORDTEST, aensio-
welics eduHbim opeaHom CesepHblx CmpaH 8 061acmu oyeHKU coom-
8emcmaus. PaccmompetHeiti 00KymMeHm, ycmarassusaem 00NOHU-
mesibHble MpeboBaHUS K N0020MOBKe, COOEPXAHUIO U NPOo8edeHUIo
K8anugpuKkayuoHHbIX K3ameHo8 U npoyedype cepmucukayuu 8 ye-
JIOM N0 OMHOWeHUI0 K delicmayroujemy Mex0yHapoOHOMy cmaHoap-
my ISO 9712, umo obecneyugaem eOuHsili K8ANTUGUKAUUOHHBIL ypo-
8eHb nepcoHana no HK, komopwlili npusHaemcs, a 8 HeKOMOpbIX CITy-
Yasx u pe2nameHmupyemca 20Cy0apCmeeHHbIMU 0p2aHamu u no-
mpe6umenamu ycye HK 8 cmparax CesepHol Egponei.

N. Khorlo, Head of Examination Center
for Nondestructive Testing,

Private Joint Stock Company
«Ukrenergochermet», Kharkov

e-mail: khorlonf@uechm.com

The analysis of the normative document DOC GEN 010, which is
regulating the procedure for conducting qualification examinations
and the procedure for certification of personnel performing
industrial non-destructive testing in the Nordic countries, has been
performed. The document was developed by the organization
NORDTEST, which is the single organ of the Nordic countries in the
field of conformity assessment. The considered document establishes
additional requirements for the preparation, content and procedure
for conducting qualification examinations and the certification
procedure in general, in relation to the current international
standard 1SO 9712. The scheme provides the qualification level of
NDT personnel, which is recognized, and in some cases is regulated
by state bodies and consumers of NDT services in Nordic countries.

Knioyesble cnosa: Hepaspywatowuli KoHmpons, HK, cepmucukayus nepcoHana e obnacmu HK, opean no cepmugpukayuu nepcoHand,
nodzomoska no HK, KeanugukayuoHHeIl 5K3ameH, 3k3ameHayuoHHele npagund, ENISO 9712/NORDTESTSCHEME.
Keywords:Non-destructive testing, NDT, certification of NDT personnel, certification body, NDT training, qualification examination, examination rules,

EN ISO 9712/NORDTEST SCHEME.

BZOIZ ropy B EBpomeiickom Coto3e MPUHAT CcTaHZAPT MexLyHapOAHOW OpraHusauuu
mo crangaprtusauuu IS0 9712, n B HacTosamee BpeMa cTpadbl EC ocymecTBnaoT mpo-

uenypy ceprudukanuu mepcoHasna, BHITONHAMLETO ITPOMBILIIEHHBN Hepas3pyllaomuii
kouTponb (HK) B nobposonsHoit chepe, B cOOTBETCTBUU €O cTaHpapToM EN IS0 9712 [1].
B VkpauHe 3TOT HOPMAaTUBHLIA JOKYMEHT IIPUHAT B KaYeCTBE HALMOHAJBLHOTO CTAHAAP-
ta JCTY EN ISO 9712:2014 B COOTBETCTBUU C IPUKa30oM MUHIKOHOMPA3BUTUA YKpauHbl
Ne 1494 ot 30.12.2014.

B cBA3M ¢ HanuuneM B HOPMATWBHO-IIPABOBOM II0JI€ TEXHUUECKOTO PETYAUPOBAHUA
YKpauHbl COBPEMEHHOTO MeXAYHapopHOoro cranpapra ISO 9712 B cpepe CIEUUANUCTOB,
po(heCcCUOHANBHO 3aHUMANLINXCA cepTuduKaument mepconana B obnactu HK, BosHuk-
Jla OWUCKYCCUA O TOM, HYXKHBL U Ha CErofHs HOPMATWBHLIE JOKYMEHTH 6onee «HWU3KO-
TO» YPOBHS, T.e. BELOMCTBEHHbIE WIW OTpACjleBble CTAHAAPTH U IPaBWIA, PErlaMeHTU-
pytomne mpoueaypsl ceprudukauun. [ns oTBeTa Ha 3TOT BOMPOC OBUIO OBl YMECTHHIM
U3yyeHne 3apyOexHOoro OIMbITa MPUMeHeHWUs cTaHpaptoB EN 473 / IS0 9712, B TOM uuc-
ne n B cTpaHax EBpomeiickoro Cowo3a. B kauecTBe Takoro mpumepa fanee 6yneT Bhi-
TIONIHEH aHanu3 fokyMenTa DOC GEN 010 [2], aBnatomuiica cxeMoil cepTuduKalumm mep-
conana HK, mpuxaToit B crpaHax CesepHoi EBpOIbl, W OCHOBaHHLIN Ha TpebGOBAHMAX
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[0 60-PIYYSA ONErA MMKONAUMOBUYA BENUYKA

1 2‘-IepBHﬂ BUIOBHUJ0CA 60 POKiB Bif, AHA HAPOLKEHHA JOKTOPY TEXHIYHUX HayK, ITPo-

tbecopy, ampexropy HayKoBO-BUPOOHNYOTO IHCTUTYTY METPOJIOTIYHOTO 3abe3neveH-
HA BUMIpIOBaHb eneKTpoMarHiTHux Benuuud [JII «YKpMeTpTecTCTaHAApPT», 3acnyKeHOMY
niauy Hayku i Texniku Ykpainw, 3acnyxenomy merponory COOMET, akapemiky MixHaponHoi
Axapemii crannapTusauii Onery Mukonanosuuy BETUUKY.

Maitixe yBech TpynoBuil umnax Onera MwkonaiioBuya moB'a3aHuii 3 gisnsHicTio y cdepi
MeTposorii Ta TEeXHIYHOTO PEryloBaHHA: iIHXeHEepHOW, KepiBHO0, HayKoBow. 3 1980 po-
Ky BiH iHXeHep HayKOBO-ZOCHIAHOTO BiAAiny, a 3rOAOM CTApUIWA HAYKOBUW CIiBPOGITHUK
CKB «Mepupiati» Kuiscbkoro HJII papiosumiptoBanbroi amaparypu BO im. C.II. Koponbosa.
3 1992 poky mpautoe B [JepxcraHpapti Ykpainu: HavanbHukoM Bippiny VkpaiHcbkoro
HOI cranpaptusauii, ceprudikauii Ta inpopmaruky, a 3rogom 3actymHukom [onosu 3 mu-
TaHb METPOJIOrii, cTae iHiniaTopoM i aKTWBHWM YYacHUKOM Po3pobieHHs i BIpoBazxeH-
HA Y BUPOOHWUNUTBO Uinoi HM3KU 3aKOHOAABUWUX, HOPMATWBHO-IPABOBUX, OpraHizauiiHo-
METOLUYHUX JOKYMEHTIB 3 muTaHb MeTponorii. 3 2003 poky 0.M. Benuuko — nupexTop
HaykoB0o-BUPOOHUYOTO IHCTUTYTY BUMIpIOBAHDb €1€KTPOMATHITHUX BEIUYUH Ta OLIHKU BifMoBifHoCTi 3ac06iB BUMIipiOBasb-
Hoi TexHiku [II «VkpMmerprecTcTanpapt». Came Ha Uil mocaai HA6inbLI BUPA3HO PO3KPUBCA OTO ACKPABUW TNAHT Ke-
piBHMKA 1 HayKOBUA.

Oner MuKonanoBuy BHIC BarOMWUN BKJaZ Y PO3BUTOK BITUM3HAHOI HAYKW: CTBOPUB 1 040J110€ HAYKOBY LIKONY 3 PO3p06-
JIeHHA HayKOBO-METOLUYHUX OCHOB i CTBOPEHHA TEXHIYHWUX 3aC06iB METPOJIOriYHOTO 3a6e3MeyeHH s eNeKTPOMArHITHUX BU-
MiploBaHb Ta BIPOBaZKeHHA iHGOpMaUiiHUX TexHONOriit B MeTponorii; 6paB yyacTb V CTBOPEHI AepKaBHUX MEPBUHHUX
€TAJIOHIB OfIMHWLb €1eKTPOMATHITHUX BeNUYUH, AKi BinHeceHi 10 06'eKTiB, 0 CTAHOBNATH HallioHanbHe HafbaHHA. Y 2006
poui BiH 6yB iHiliaTopoM 3amovaTKyBaHHs MPOBeAeHHsA B YKpaiHi HOBOrO BUAY METPONOTiYHMX pobiT — arecrauii Ta Bu-
Ipo6YBaHHA [IPOrPAMHOT0 3abe3mevyeHHs 3ac06iB BUMipioBanbHOI TexHiku; 3 2007 PoKy € KEPiBHUKOM 10pivHUX HAYKOBO-
JocCniaHuX pobiT woa0 3BipeHHA AepKaBHWUX €TajoHiB, fki 36epiratorbea B [II «YKpMeTpTeCTCTaHAAPT».

Ilin ioro KepiBHUITBOM OpraHi3oBaHO ImpoBezfieHHA 10-TW KNOY0BUX i fonarkoBux 3BipeHb COOMET i EURAMET pepas-
HUX eTAJIOHIB OfMHULb e1eKTPOMATHITHUX BeNUYUH, AKi 36epiraioTbes B III «YkpMerprecTcTaHpapT». ¥ 2008-2016 pokax
0.M. BennuKoM MmifrOTOBAEHO i YCITIIHO MPOMAEHO MiXperioHanbHy ekcrepTusy 38 pankis Tabauub KanibpysanbHux i Bu-
miptoBanbanx Moxnusocten (CMC) Vkpainun ([II «YKpMETPTECTCTAHAAPT») Y Tany3si eeKTPpUKN i MarHeTusMy, aki omyo6mni-
KOBaHO Ha canTi MixHapoaxoro 6topo 3 mip Ta Baris (BIPM) y crmeuianbHiit 6asi paHux kniouosux 3sipexb (KCDB BIPM).
Ile 103BONWLO OTPUMATU MiXXHApOZHe BU3HAHHA 7-MU LePKaBHWUX €TALOHIB OAMHULbL eeKTPUUHUX BEIUYUH, AKi 36epira-
totbest B [II «YkpmerprecTcraHaapT». Oner MukonaitoBuy € TeXHIYHUM €KCIIEPTOM perioHanbHOI MeTponorivyHoi opraxisa-
nii (PMO) COOMET y ranysi enexktpuku i marietnsmy ta TK 85 «BumipioBanbHe obnafHaHHA A7s e1eKTPUYHUX i MarHITHUX
BenuuuH» MixHapopHoi enexrporexHiunoi komicii (IEC); y 2009-2016 pokax HWUM 3AilicHEHO MiXperioHanbHi excrepTnsn
CMC-tabnvupb KpaiH, axi € unenamu PMO EURAMET, APMP, SIM.

YV 2011 poui BiH 3amoyaTkyBaB po3po6JeHHA OPraHi3alifnHo-TeXHIYHUX CUCTEM AUCTAHLiHOTO KanibpysaHHA 3aco6iB
BUMIPIOBaNIbHOI TEXHIKU Y rajy3i BUMIPIOBAaHHA €1€KTPOMATHITHUX BeAUYUH. Ilif Noro KepiBHULTBOM CTBOPEHO 4 Taki cuc-
TeMW, sKi MPOMALINN TPAKTUUHY anpobauito, 30KpeMa, Ha BeAUKUX AucTtaHuiax (kananv Kuis—TopoxTo (Kaxnapa), Knis—Masina
(Pinimminm), Knis—Tomcbk (Pociiicbka ®epepauin), Kuis-Epnanren (Himewuuna), Kuis-Oneca).

0.M. Bennuko — uneH ABOX CriellianizoBaHWX BYEHWX Paf, i3 3aXUCTY JOKTOPCHKUX 1 KAHAUZATCHKUX AMUCepTaLiit 3a cre-
nianbHicTio «CranpapTusanis, ceprudikania i Merponoriute 3abe3nevyeHHA» Ta PEAKOJETiIN HAYKOBO-TEXHIUHUX KYpHANiB
«YKpaiHcbKuit MeTPONOTiuHM XypHany i «MeTponorisa Ta mpunagny»; KepiBHUK [eKinbKoX KaHAWAATCbKUX AWUCepTaLiHuX
pobit. 3 2005 poky € unerom Bif Vkpainu TK 1.3 COOMET «EnexTpuka Ta MarHetusm»; 3 2006 POKY OYONIOE€ HalioHamb-
Huit TK 90 «3acobu BUMipioBaHHA €NEKTPUYHUX i MarHITHUX Benuuuny; 3 2015 poky — minkomirter IIK-06 «MeTponoriay
TK 3 akpemuTauii HauionanbsHoro areHTcTBa YKpainu 3 akpepwTauii.

VY pisni poku 6yB 4s1eHOM HAYKOBO-TEXHIYHWUX KOMiTeTiB 3 MeTponorii mpu [epxcranpapTi Vkpainu Ta MiHeKoHOMpPO3BUTKY
Ykpainu, Bumoi excrieprroi pagu Minnayku Ykpainw; 3actymiukom ronosu JepxasHoi koMicii Ta kepiBHUKOM [epxaBHoi
IIpOrpaMu 3i CTBOPEHHA Ta PO3BUTKY JlepxaBHOI CILYKOW EAMHOTO Yacy Ta €TallOHHUX YacTOT YKpainu; uneHoM JepxaBHUX
MIXBIOMYMX KOMiciit 3 BUPOOGHMLTBA i BNpOBaZXeHHA NPWIALIB 007Ky CIIOXUBAHHA IANUBHO-€HEPIETUYHUX DPECYpCiB
Ta 3 UTaHb BIIPOBA/KEHHA €eKTPOHHUX CUCTEM i 3aC06iB KOHTPONIO Ta YIPaBLiHHA TOBAPHUM i rpouIoBuM obirom; une-
HoM Komitetry COOMET Bip, Vkpainu. BpaB yyacTb y cknapi odininiux aeneraniit Bip Yxpainu 8 12-1 Mixnapoanin koxde-
penuii 3akoxonaBuoi Metponorii (OIML); 23-i TeHnepanbHiit KoHdepeHuii 3 mip Ta Barie (CGPM); nu3ui 3acigatb Haykoso-
TexHiyHOI Komicii 3 merponorii (HTKMetp) MixpepxaBHoi pagu 3 muTaHb craHzapTviauii, merponorii Ta ceptudikauii,
y crenianbHin mporpami zinosux craxysadb y CIIA SABIT «CranpapTv ans ingopmauiitiux texnonorii». Hum miproros-
JIeHO [0 ApYKY IoHap 60-Tv MoHorpadiii, minpyuyHukis i HaBYanbHUX MOCIGHMKIB 3 MUTaHbL METPONOTil, TEXHIYHOTO pery-
JII0BAHHA Ta CTaHAAPTW3aLii; moHapg 220-Tu cTaTeit y haxoBux XypHanax; noHaz 110-Tu [omoBifel Ha MXKHAPOAHUX KOH-
rpecax, cummosiymax, kondepenuinx, ceminapax. Bi e aBTopoM (cmiBaBTOpoM) moHap 520 HayKOBUX Ipallb, Y TOMY uncii
25-TW BUHAXOZIB; y HAyKOBO-MeTpUYHUX 6a3ax mauux Web of Science ta Scopus Mae moHap 60 HaYKOBUX Iipallb.

Biorpadito 0. M. Bennuka BkntoueHo fo 10—12 Bupanb «XTo € XT0 y Hayui i Texuiui» («Who's Who in Science and
Engineering», Marquis, 2008-2016), a Takox #o 26—33 BupaHb «XT0 € XT0 y cBiTi» («Who's Who in the World», Marquis,
2009-2016), ony6nikoBauux y CLIA.

DlepxaBa Ta MixHapopHi MeTponoriyHi opranisauii Bucoxo oninunu sHecok Onera Mukonaitosuua Bennuka y po3sutox
MeTposnorii. BiH HaropopxeHuit HarpyAHWUM 3HaKOM [lepXcTaHpapTy Ykpaiiu «3a 3aciyru B cTaHpapTvsalii, meTponorii,
cepTudikauii Ta akpepuTanii», llouecium 3HakoMm Mixzuep)aBHOI pagu 3 MUTaHb CTaHAAPTU3ALii, MeTponorii Ta ceprudika-
1ii «3a 3acnyruy, [loyectotw rpamoroto Kabinery MinicTpis Vkpaitn, Tpamoroto Bepxosroi Pagu Vkpaiuu; fiomy mpucBoexi
IIOYeCcHi 3BaHHA «3aCnyXeHWN #iAy Hayku i Texuiku Ykpainmy Ta «3acnyxenuint merponor COOMET».

Apy3i, koneeu, cnigpobimHuku, ysech cknad JII «Ykpmempmecmemanoapmy, pedaxyis ma pedKone2is XypHany
«Memponoeia ma npunadu» wupo simaroms waHosHozo Oneza Muxonaiiosuua Benuuka 3 rwosineem!

3uvyams oMy MiyHO20 300p08’A, AKMUBHOI MBOPHOi HACHA2U Ma 00B20/1IMMA,

wacms, 61a2ononyyys, BOAYHUX, BIPHUX ma HadiliHux Opys3is!
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EXHIMHY

onfirm the technical
petence of the laboratory
nd is it necessary?

I. YnkuK, HavanbHUK HAyKOBO-TEXHIUYHOTO Binziny I. Chizhik, head of the scientific and technical
MEeTPOJIOTiYHOr0 3abe3neyeHHs BUMIpIOBaHb department of metrological maintenance
Ta BUPOOHUUMX IIpOLECiB of measurements and production processes,
IOII «YKpMeTpTeCcTCTaH#APT» of SE «Ukrmettresstandart»
E-mail: ukresm@ukrcsm.kiev.ua E-mail: ukrcsm@ukrcsm.kiev.ua
JisaneHicme nabopamopili 3a ymos H08020 3aKOHOOABCMBA The activities of laboratories under the new legislation in the

8 eanysi Mmemponoeii ma oyiHKu 8ionogioHocMi.

field of metrology and conformity assessment.

Knio4oei cnoea: nabopamopis, 8umipto8asnbHi Moxueocmi, oyiHka 8ionogidHocmi, amecmauyis, ynosHOBAXeHHs, akpedumauis, mexHidHUU peznameHm.
Keywords: laboratory, measuring capabilities, conformity assessment, attestation, authorization, accreditation, technical regulations.

JOBIZKA

3akoHoM Ykpainn Bip 05.06.2014 3a N 1314-VII «IIpo MeTponoriio Ta MeTpojo-
riyHy pisnbHicTb» (Hapani — 3akoH), mo BCTymMB B zito 3 01.01.2016, mpoBeneHHA
aTecTalil BUMIpIOBaNbHUX 1a60PATOPiN V AepKaBHill MeTPoOrivHiii cucremi He me-
penbavexo.

3rigHo 3 3aKoHOM [0 chepu 3aKOHOZABYO PEryAbOBaHOI METPOJIOrii He HaleXUTb
ouinka BigmoBipHoCTI mpoaykuii, mpouecis, mocayr. BogHovac, 3rigHo 3 4acTUHOM 4 CTaT-
Ti 7 3aK0OHy, TIOBHOBAXEHHS L]eHTPAJIbHUX OPTaHiB BUKOHABYOI BlAZAM, IHITUX epKaBHUX
OpraHiB YIIOBHOBAXXYBAaTU MiANPWEMCTBA Ta OpraHisauii, ixHi Bigokpemneni minposzinu
ta (isnunnx oci6 — miampueMuiB Ha MpoBeLeHHsA MEBHUX BUMIpIOBaHb, HE IMOB'A3aHUX
3 OLiHKO0 BipmoBigHOCTI Mpoaykuii, mpouecis Ta mocayr, v cdepi 3aKoHOZABYO PETyibo-
BaHOi MeTposorii BU3HAYAOTLCA 3aKOHOM.

YnosHosaxenHa — uye 0o3sinbHa OianvHicmb. ToMy Bi0N0BIOHI NOBHOBWHKEHHA
NOBUHHI Gymu BCMAHOBNEHI 3aKOHOM, W0 pe2iaMeHMye negHi sudu OiAnbHOCMI.

Ha cvoropui 6Ginburicts 1eHTpanbHUX OPTaHiB BUKOHABYOL Blaju He peanizysaino
1o HopMy 3akoHy (okpim Minarpomonituku Ta Mindiny). Hapasi pna meBHux Bupis pi-
AJIBHOCTi OPraHy i3 3a3HAYEHOTO YIIOBHOBAXEHHS BiZICYTHi, OCKINbKW BiAMOBifHI MOBHO-
Ba)KEHHS LEeHTpPaJbHUX OPraHiB BUKOHABYOI BlaAW He BU3HAUEHI Y 3aKOHaX.

3Ba)Kaloyu Ha HaBejeHe Bullle, AJA BIAMOBiAl Ha MUTaHHA, «IKUM UMHOM MOXHA Mif-
TBEPAUTU TEXHIUHY KOMITeTeHTHIiCcTb naboparopii i uu ne B3arani HeobxinHo?», mporo-
HYEMO TaKy OJ10K-CXeMy Ta KoMeHTapi 1o Hei.

[lo-mepure, y BepxHil YacTuUHi HaBefieHOI cXeMU, Tak 6GW MOBUTU, He BUCTAYAE OJHO-
ro 6710Ky.
© U 1. , 2018

67






