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B YkpaiHi enepwe cmeopeHo nep8UHHULU emanoH 0OUHUYb
06'emy ma 06'eMHoi BUmpamu 2a3ie, 3acHo8aHuUll Ha 8iOMBOpPeH-
Hi 00uHUYb 3a Memodom PVTt ma nepedagaHHi po3mipy 0OUHUYb
yepe3 KpumuyHi conna Bemypi e dianasoni mucky 6i0 1 MIMa do
5 MIa. 3acmocysaHHa cmeopeHo20 emasnoHa 3abeneyums mem-
pOJI02iYHy NPOCMeXYBAHICMb pe3ysibmamie 8UMIpIOBAHHA 06'emy
ma o6'eMHOI BUMpamu 2asie 3a 8UCOKO20 MUCKy 8 0iana3oHi 8u-
mpamu 0o 100 M*/200 ma KanibpyeaHHa nepeUHHUX emdanoHHUX
conesn 3 diamempom 20pn08uHU 8i0 0,1 MM 00 3 MM.

For the first time in Ukraine a primary measurement standard
of gas volume and flow rate units in a pressure range of 1 MPa to
5 MPa has been created. The standard is based on realisation of the
units by PVTt principle and units dissemination using critical Venturi
nozzles. Gas passing through the nozzle during its calibration fills an
evacuated collection tank located downstream the nozzle, and the
respective time interval is measured. Mass flow rate is calculated
by multiplying the volume of the collection tank by the gas density
change and dividing by the tank filling time. Density values are
determined by the equation of state and the measured initial and
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final pressure and temperature values. The structural and functional
scheme of the measurement standard is shown in Figure 3.
The standard consists of two units. The first unit is intended to realise,
keep and transfer the units of gas volume and flow rate. The general
view of the block is shown in Figure 4. The unit contains high pressure
collection tank, precision water thermostat, vacuum pump, piston
gas pressure gauge, flow switch, fine filter, a set of seven Venturi
nozzles with diameters from 0.1 mm to 3.0 mm. The second unit is
designed to form a stationary gas flow and provide a critical gas
flow rate (at the speed of sound) at the nozzle throat. In the case of
an elementary reversible adiabatic (isoentropic) process at a critical
velocity, the mass flow rate of gas passing through the nozzle is
maximally possible. The unit consists of equipment for reducing
the pressure from 150 bar to 70 bar and from 70 bar to 10 bar, the
heat exchanger and the instruments measuring the pressure and
temperature of the gas flow. The created measurement standard
will assure metrological traceability of the measurements of gas
volume and volume flow rate at high pressures for the flow rate up to
100 m*h and calibration of the primary reference nozzles with
a throat diameter from 0.1 mm to 3 mm.

Knio4oei cnoea: sumpama 2asy, emanox sumpamu, memod PVTt, connio BeHmypi, naHytoe npocmexyeaHocmi.
Keywords: gas flow rate, flow rate standard, PVTt method, Venturi nozzle, traceability chain.

n pvnagu 4ns BuMipioBaHHA 06'eMy Ta 06'eMHOI BU-
TpaTU rasis (30KpeMa, MPUPOLHOTO ra3y) WIUPOKO
3aCTOCOBYIOTh A7l KOMEpLitHoOTo 067Ky rasiB Ta mip
yac BUPOOHUITBA MPOAYKLiI B Pi3HUX ranyssix exo-
HoMiku. Ha cboropHi YMHHOW0 € iepapxiuHa CTPYKTY-
pa (moBipouHa cxeMa), 1110 BCTAHOBIIOE IiTIOPANKOBA-
HICTb eTanoHiB, AKi 6epyTb YYaCTb y MepefaBaHHi ofu-
HUub 06'eMy Ta 00'eMHOI BUTpaTW rasiB Tinbku 3a ar-
MochepHoTo TUCKY [1]. IepapXiuyHy CTPYKTYPY 0UOMI0E
JlepaBHWI TIEPBUHHUA €TaJI0OH OAMHWULDL 06'€EMy rasy

(ky6iunnit metp, M*) Ta 06'eMHOI BUTpaTu rasy (Ky6iu-
HWIL MeTp Ha ToAMHy, M>/Tofn), LO CKIaZy AKOTO BXO-
OATb €TAJIOHHI YCTAaHOBKU A3BOHOBOTO TUITY Ta KOMII-
JIeKC HOTMOMIXHUX 3ac006iB BMUMIpIOBaNbHOI TeXHIiKU.
Jiama3oHn 3HaueHb, AKi BIATBOPIOE €TaJOH, CTAHOB-
NATb: Ana o6’emy rasy — Big 0,4 M>pmo 1,0 M° i ana
06’eMHOi BUTpaTu rasy — Bip 4 M3/rop no 200 mM3/rog.

Binburicts MpOMMCNOBUX BUTPATOMIpiB Ipalioe
3a TUCKY Bif 2 6ap pmo 50 6ap, # ixHA pomycTuMa Bin-
HOCHa mMoxuOKa moBuHHA 6yTU B Mexax + 1,5 % [2].

© Poxuos M. C., Kysbmenko 10. B., Menvuuk [. M., Jles6apr 0. C., Pax A. M., [Tamryx B. I., llorpi6ua JI. M., 2020 3
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Cmammio npucsa4eHo akmyaneHiti memi po3pobieHHA as-
MoMamu308dHOI YCMAHOBKU 3 ONMUMA/IbHUMU eHep2emuyHuUMu
i Maco-2abapumHumu napamempamu 0518 AKICHO20 HAMA2HIYy8aH-
HA MazHimie enekmpomazHimHux npugodie 3i 36epexeHHAM yisic-
Hocmi ix 06MOMOK.

Po3pobiieHo MemoouKy po3paxyHKy amnaimyou i mpuganoc-
mi imnynbCy HAMAzHIYYBAHHA. BusHauyeHo 4yac HApoCMAuHs Lio2o
nepeodHb020 (hpOHMY, AKUL 3a0080IIbHAE YMOBAM NOBHO20 NPOMA2-
Hidy8aHHA MazHimonposody npusoda ma 36epexeHHA Npu Ubomy
yinicHocmi tioeo 0bMomku 36y0xeHHs.

[na opmysarHa imnynecy i3 3a0aHumu napamempamu 3a-
NPONOHOBAHO efleKMpPOHHUU Npucmpili Ha OCHOBi 380POMHO20
38'A3KY MiX 06MOMKOI0 Npugoda U iMNyneCHUM OXepesoM cmpy-
My 06bMomKu iHOyKmopa.

3anponoHo8aHo MemoOuKy CUHMe3y MAazHIMHoOI cucmemu iH-
OyKmopa 3a Kpumepiamu: 00CA2HeHHsA 3a0aHOi HanpyxeHocmi Mae-
HIMHO020 nona 8 poboyomy 06'emi iHOyKmopa; MiHimaneHi eabapu-
mu 0xepena XusJ/ieHHs i lio20 CnoXueaHa eHepais 3a HaMazHi4yeaH-
Ha. [i pe3ynemamom € ompumaHHa npoginio nepepisy kapkaca iH-
0yKmopa 3 KOHKpemHUMU po3mMipamu i YucsioM 8UMKie 06Momku.

Ha ocHosi komniekcy ompumarux pesynsmamig y pobomi
pO3p0ob/IeHO CXeMy asmomamu308aHoi yCMAHOBKU i 3anponoHo-
8aHO KOMNOHOBKY NYy/bmy ynpas/iHHA i KOHMPOJIO HeobXiOHUMU
npucmpoAmMU ma eseMeHmamul.

The paper is about the development of an automated unit with
optimum energy and mass-dimensional parameters for high-quality
magnetization of magnets of electromagnetic drives, while preser-
ving the integrity of their windings.

YIKG21.318.25(088) 9
/\
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The authors develop an approach for calculating amplitude and
width of magnetization pulse. The authors than estimate the rise
time of leading edge of the pulse, with respect to conditions of com-
plete magnetization of the electromagnetic drive’s magnetic con-
ductor and preservation of its excitation winding integrity.

For the formation of the magnetization pulse with given para-
meters, the authors propose an electronic device, which feedbacks
bitween the drive winding and the pulse current source, which pro-
vides power to the inductor winding.

The authors propose a method of the inductor magnetic sys-
tem synthesis by criteria of: given magnetic field strength in induc-
tor’s operating volume; power supply unit minimal dimensions and it
power consumption while magnetizing. The final result is obtaining
cross-section profile of the inductor electrical coil with certain dimen-
sions and number of winding’s turns of a wire of certain diameter.

In order to optimize the mass, size, magnetic and energy para-
meters of the inductor, the authors solve a problem of synthesizing
its magnetic system in way of calculating the parameters of the
magnetic field for operating volume of the inductor. It is determined
by the characteristic overall dimensions of the NZTB type electro-
magnetic drives (brakes, 0.2 m in diameter), which were subject to
magnetization in a field with strength of at least 400 A/m. The re-
sult is the determination of geometrical parameters and the cross-
section profile of the inductor electrical coil. This profile ensures the
uniformity of the magnetic field when magnetizing the electromag-
netic drive of given overall dimensions.

On the basis of all these results, the authors develop the func-
tional scheme of the automated unit and propose a structure of a pa-
nel for monitoring and management of devices and units involved.

Knioyosi cnoea: enekmpomazHimHi npugoou, HamazHidyeawHs, iHOyKmop, MazHimonposio, MazHimHa cucmemd, imnysibC HaMAzHi4y8aHHs,

asmomMamu308adHa ycmaHoeKa.

Keywords: electromagnetic drives, magnetization, inductor, magnetic conductor, magnetic system, magnetization impulse, automated unit.
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Konmpone napamempie memanesux eupobie memodom 6u-
Xp0B8020 CMpyMy HepyUHiBHO20 KepyBaHHSA 3AKOHHOIO e/lekmpo-
MazHimHolw HOyKUi€lo Habys Cb0200Hi WUPOKO20 NOWUPeHHA
3080AKU 8UCOKIU 4ymJugocmi, wupokomy 0iandsoHy yacmom,
30amHocmi Kepysamu MexaHiYHUMU 8/1aCMuBoCmMAMU , 0OHO-
pidHicme mamepiany, AK MAzHimHa, mak i HemazHimHd, KoHm-
ponbHa i m.o.

The control parameters of metal products using the eddy cur-
rent method of nondestructive testing based on electromagnetic
induction law is now widespread. Due to the high sensitivity over
a wide frequency range of the ability to control the mechanical
properties , uniformity of material, both magnetic and non-mag-
netic materials, beskonechnosti, high reliability, automation, proc-
ess control, etc.

The object of study is the process of interaction of external elec-
tromagnetic fields with defects in heterogeneity of structure in met-
al rod, causing a deformation of microtubuli currents and, accord-
ingly, their influence on the inductance coil of the sensor. So, accord-
ing to the law of electromagnetic induction eddy currents induced
by an external electromagnetic field will be asking a private field
that will oppose the external field that will lead to a change in in-
ductance of the sensor coil. Therefore, the most informative param-

D. P. Ornatsky, doctor of technical sciences, professor,
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e-mail: kryvokul@ukr.net

0. 0. Burbela, assistant,

e-mail: burbela-olga@ukr.net

0. D. Bliznyuk, senior lecturer,

e-mail: nau_409@ukr.net
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eter in this case is the relative change in inductance of the sensor.

In the known designs use differential transformer sensors,
transmission type, which differ in complexity of implementation,
but have high sensitivity. In existing works not enough attention
on improving of the metrological characteristics . Modern means
of microstraava flaw detectors in the overwhelming number are
for scientific research, but little attention is paid to tools that can
be used in industrial processes, through a complex measurement
process in the existing funds and the large volume of the software
during automatic processing of information.

In the presented work there is a system for nondestructive test-
ing of metal bars with deprivation of the above-mentioned disad-
vantages, which would provide high metrological characteristics in
a wide frequency range, separate measurement of impedance com-
ponents of the sensor, which allows the reduction of methodolog-
ical errors of determination of the main characteristics of the out-
put signal of microstraava sensors.

The scientific result is created sambalanco pavement system
based on electronic dharamtala model of a vortex sensor with high
metrological characteristics, which allows you to create real-time
signal proportional to the amount of damage that will give you
the opportunity to increase productivity in the quality control bar
of metal products in a production environment.

Knioyoei cnoea: HepyliHigHuUl KOHMPOJIb, BUXPOCMPYMOBI OaMYUKU, CXeMa OegheKmocKond, NoXUBKU.
Keywords: nondestructive testing, eddy current sensors, flaw detector scheme, errors.

ICHye TPU OCHOBHiI MeTOAW MO6YLOBU MPWNAAiB, AKi
IPaloi0Th 3 BUXPOCTPYMOBUMM AaTunKaMmu. Jlo mep-
1I0T0 BiLHOCATb aMIUIITYAHWA MeTOA, MpUHUMI Aii axo-
TO IOJATAE Y BUMIpIOBaHHI MoAyns iMITeZaHCy BUXPO-
CTPYMOBOTO [laTYMKA Ta WOTrO 3MiHu, ane e Binbysa-
€TbCA, AK ITPABWUJIO0, HA BUCOKUX YACTOTAX, V MeXax pe-
30HAHCY, 10 0OMEXYe WOro IpPaKTUUHE BUKOPUCTAH-
HA IOBEpXHeBUMU fedekTamu aeTani. [Jo apyroi rpymu
MeTOZiB BiLHOCATbCA MpPWIAAW, MPUHLUN Ail AKUX IIO-
JIATAa€ Y BU3HAUYeHHI 3MiH (asu Ta aMINiTyAU Hampy-
I'M Ha BUXOAL IBOX AiedepeHUiaNbHO BKIIOUEHUX KaTy-

22

LIOK ITPUIIMAYa, B AKUX 3MIiHIOETbCA KOEDiLieHT TpaHc-
(bopMaTOpPHOTO 3BA3KY 3 [LOCHIAXYBANbHOW [EeTajlio
(TparcdopmaropHi paTumku). OcHoBHOW ix mepesaroio
€ TIPOCTOTA BUMiplOBaNbHOTO 06nafHaHHA. [Jo Hepomi-
KiB BIIHOCATb CKJIAHICTh peanizauii paTyuka.

ITe MeTon BWKOPUCTOBYETbCA 3a3BUYAN ANA IIO-
BEpXHEBUX [e(eKTOCKOMiB JeTanel, y TOMy uucii
cxnagHoi dpopmu.

[lo Tpetboi Ipymu MeTOAIB BIAHOCATH MpwUnazw, Aki
LO3BOJAITL BUMIpIOBATW KBAZLpaTypHi CKnafosi imme-
LAHCY BUXPOCTPYMOBUX AATUNKIB Y IIMPOKOMY Ziarla3oHi

© Opuarcekuit [I. I1., Kpusokynscska 0. 0., Byp6ena 0. 0., Bausuiok 0. [JI., 2020
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JlocnioxeHo 0o0amkosi cknadosi HesusHaye-
Hocmi pe3ynbmamy 8UMIPIOBAHHA 8UMPAMuU He-
CMAyioHapHo20 NOMoKy 3a 0oNOMO20l0 8UMPAMO-
Mipa 3MiHHO20 nepenady mucky. 3okpema demasns-
HO p032/1HYyMOo MemoOuKy OUiHI08AHHA 000amKo8oi
CKN1a0080I HEBU3HAYEHOCM, AKA 3yMOBJIeHA HeliHili-
HICMIO 3a71€XXHOCMI BUMPAaMu cepedosuwa 8io nepe-
nady MUcKy Ha 38YXy8abHOMy NPUCMPO, a MAKOX
000amKo80i Ck1adosoi, AKa N08'A3aHA 3 8i0CymHic-
mio iHepuitiHo20 4sieHa y niokopeHegoMy 8UPa3i K8a-
3iCMAyioHapHo20 pieHAHHA 8umpamu. Ha npuknadi
YomupbOX CuzHanie nepenady MucKy, AKi 8i0maeo-
prorome nysbcyloyut ma HecmavioHapHut pexumu
NpomiKaHHA cepedosuUd, BUKOHAHO OUIHIOBAHHA
HA38aHUX CKNAdosux HegusHayeHocmi. Po2naHymo
MOX/IUBICMb BU3HAYEHHA NONPAsKoB020 KoegiljieH-
ma Ha ocHosi 000aMKo8oI Hegu3HayeHocmi ma Ko-
PeKMyBaHHA BUMIPIOBAHO20 3HAYEHHA 8UMPAMU 3a
00NoOMO2010 88e0eHHS Y PiBHAHHA 8UMPAMu nonpas-
KoB020 KoegpiyieHma. OOHak makuti cnoci6 asmopa-
MU NPONOHYEMbCA 3aCMOCO8y8amu minbKu y 8unao-
Ky, Ko/lu 8UA8UMU Oxepena (hopMysaHHa Hecmauio-
HapHoOCmMi NomMoKy ma ycyHymu ix enaiue Ha nomik
HEeMOoX/ugo.

The additional components of uncertainty of
measurement result of unsteady flow by means of
pressure differential flowmeter are investigated in
the article. In particular, the authors considered in
detail the technique for estimating the additional
component of uncertainty, caused by the nonlinearity

Kniouosi cnoea: sumipiosaHHa sumpamu, 38yxysaneHuti npucmpiti, HecmayioHapHut nomik,

000amKo8a HeBU3HAYeHICMb, NoNpaskosuli KoegiyieHm.

Keywords: flowrate measurement, standard primary device, unsteady flow, additional uncertainty,

correction coefficient.
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of the flowrate dependence on the pressure drop on
the standard primary device, as well as the additional
component, which is related to the absence of the
inertial term in the root expression of the quasi-
steady flow equation. On the example of four
differential pressure signals that reproduce the
pulsating and unsteady flow modes of the fluid, the
estimating the named components is carried out and
the dependence of these components of uncertainty
on the basic characteristics of the differential
pressure signal (root mean square amplitude of
pulsations and the maximum relative deviation) is
demonstrated. It is shown that the increase of these
signal characteristics leads to an increase in the
corresponding components of the uncertainty and,
consequently, in the resulting additional uncertainty
of the measured value of flowrate. Particularly, for
the investigated pressure drop signals for which the
root mean square amplitude does not exceed 20%
of the mean pressure drop, the resulting additional
uncertainty of the measured flowrate reaches
0.5%. Since the additional uncertainty caused by
unsteady flow is systematic and has a positive sign,
it is possible to determine the correction coefficient
based on this additional uncertainty and to correct

I. B. Kocmuk

the measured value of the flowrate by considering
the correction factor in the flow equation. However,
the authors propose to correct the measured value
of the flowrate only if it is impossible to identify the
causes of unsteady flow and to eliminate their impact
on the flowrate.

B. I. PomaH
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Y npoueci opaarizayii memposnoziyHoi disnbHocmi Ha nionpuem-
CM8i BUHUKAE NUMAHHA: HeObXiOHiCMb 0608'A3K0B0I NoBipKU (Mem-
POJI02iYHO20 NidMeepOXeHHS) 3acobie 8UMIPHOBANLHOI MeXHIKU, AKi
He 3acmocosyiombca y cghepi 3aKoH00agyo pe2ybosaHili Memposoei.

Y MixHapooHux cmaHoapmax «Cucmemu ynpasniHHa AKicmio»
(ISO 9001, EN 9100, AQAP-2110) 0515 3abe3neyeHHs BUKOHAHHSA 8U-
Mo2 po3diny 7.1.5 «Pecypcu 0518 MOHIMOPUH2y MA 8UMIPIOBAHHA»
8CMAHOBITIEMbCA BUMORM, UJO 8CE BUMIPIOBATIbHE 00/IAOHAHHS, AK
yacmuHa cucmemu ynpassiHHA 8UMIPIOBAHHAM, NOBUHHA MamMu
MemporoziyHe nidmeepoxeHHsA 8idnosioHo do sumoe ISO 10012.

MemponoziyHe niomeepoxeHHs nepedbaqae KanibpysaHHs
i sepucikayito 8uMipto8anbHO20 0671AOHAHHS.

(Daxisui nabopamopii, siki nposodsaMs MemposoziiHe niomeepo-
XKeHHA 8UMIPI0BA/IbLHO20 06/IA0HAHHSA, BCMAHOBJTIMb CNiBBIOHO-
WeHHA MiX 3HAYeHHAMU 8e/IUYUH, WO 3abe3neyyiomb emasnoHu, i
pe3yibmamamu 8UMIpI08aHb YUX 6e/IUYUH 3 BUKOPUCMAHHAM 8U-
MiptosanbHux npunadie (nposodame KanibpyearHs), Ha niocmasi
Yb020 CniBBIOHOWEHHs 8CMAHOB/II0IMb 8i0N0BIOHICMb / Hegiono-
8iOHICMb NEBHO20 BUMIPIOBANIbHO20 06/IAOHAHHA BCMAHOBIEHUM
8umozam (nposodams sepudpikayito) i oghopmsoome 8idnosioHul
niomeepoxyeansHuli 00KyMeHm.

[TopigHiol4u NOHAMMA «<MemposioziyHe nidmeepoxeHHA» ma
«nosipKa 3acobie 8UMIPOBATbHOI MeXHIKU», MOXHA 3pobumu 8uc-
HOBOK, W0 MempoJioziyHe nidmeepoxeHHs (KanibpysaHHs ma ee-
pucikayis) 8umiprosanbHo20 06/1a0HAHHA — Ue No cymi He Wo iH-
we, AK NoBipKa 3acobie 8UMIPIOBAITLHOI MEXHIKU.

MemponoziuHa OianbHicme i3 3a6e3neyeHHs €OHocmi 8u-
Mipio8aHb HA nidnpueMcmeax NnosuHHA 8idnosidamu 8uMo2am
ISO 10012: 2003. Ljeti cmaHOapm ycmaHoB/OE 3a2anbHi 8uMo2u
i Micmume HacmaHosu w000 Kepy8aHHs NPOUECamu 8UMIpIO8aH-
HA Ma Mempos102i4H020 NidmeepoXy8aHHa NpUOamMHocmi sumipio-
80/1b6H020 00/IAOHAHHS, AKe BUKOPUCMOBYIOMb 0718 NIOMPUMAHHSA
i demoHcmpysaHHsA 8i0N08IOHOCMI MeMPONoYHUM BUMOAM.

JlompumaHHa 8umoe, 8UKIGOEHUX Y UbOMy cmaxoapmi, 0ae
MoXueicme 3abe3nedyeHHs 8i0No8IOHOCMI 8UMo2am 00 8UMIpIO-
8aHb | KEPYBAHHAM NPOUECAMU BUMIPIO8AHb, BCMAHOB/IEHUMU MiX-
HapodHuMu cmaHdapmamu «Cucmemu MeHeOXMeHmy AKICMIo».

Knioyosi cnoea: eoHicmb 8UMipI0BaHb, BUMIDIOBATIbHE 00/IGOHAHHSA, MemposioziyHe NiOMeepOXeHHs, KaniopysaHHs,

sepudpikayis, nosipka.

Keywords: unity of measurements, measuring equipment, metrological confirmation, calibration, verification.

BCTVII

M eTpojlorivyHa AianbHicTb i3 3abe3meyeHHA €4HOCT BUMipioBaHb CIpAMOBaHa Ha Mifi-
BULleHHA 6e3MeKU 1 AKOCTI TPOAYKLIi, 110 BUITYCKAETHCSA, WITIAXOM MiBULEHHSA TOY-
HOCTI 7 JLOCTOBIPHOCTI pe3ybTaTiB BUMiptOBaHb Ha BCiX €Tamnax TE€XHOJOTIYHOIO IPolLecy
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When organizing metrological activity at an enterprise, the
question arises of the need to organize verification (metrological
confirmation) of measuring equipment that is not used in the field
of legislatively regulated.

In the international standards «Quality Management Systems»
(1SO 9001, EN 9100, AQAP-2110), to ensure that the requirements of
Section 7.1.5 «Resources for Monitoring and Measurement» are met,
the requirement is established that all measuring equipment, as part
of a measurement management system, must have metrological
confirmation in accordance with the requirements of 1SO 10012.

Metrological confirmation provides for the calibration and
verification of measuring equipment.

Laboratory specialists who carry out metrological confirmation
of measuring instruments, establish a relationship between the
values of the values that provide the standards, and the result of
measuring this quantity using measuring instruments (carry out
calibration), based on this ratio establish the conformity / non-
compliance of the measuring instruments with the established
requirements (carry out verification) and draw up the corresponding
supporting document.

After comparing the concepts of metrological confirmation
and verification of measuring instruments, we can conclude that
metrological confirmation (calibration and verification) of measuring
equipment is essentially nothing more than verification of measuring
instruments.

Metrological activities to ensure the uniformity of measurements
in enterprises should comply with the requirements of
1SO 10012: 2003. This standard establishes general requirements and
contains recommendations for the management of measurement
processes and metrological confirmation of the suitability of
measuring equipment, which is used to maintain and demonstrate
compliance with metrological requirements.

Compliance with the requirements set forth in the ISO
10012 standard makes it possible to ensure compliance with the
measurement requirements and the management of measurement
processes established by the international standards «Quality
Management Systems».

© II3a6enko 0.M., 2020
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JlocnioxeHo 8nnug AKICHO20 i KilbKicHO20 CKna-
Oy 2azosux cepedosuly Ha memnepamypy noaym’s
CNAnoeaHoz20 2asy 3a pi3HUX 3HAa4YeHb 8UMPAMU 2a-
3y i 3MiHU yMO8 1020 320paHHsA. Po32naHymo ¢yHk-
yioHanbHy cxemy po3pobsieHoz0 1a60pamopHo20
cmeHda, AKul 3a6e3neyye 00C/IOKeHHA 8NIUBY Ka-
JI0pitHOCMI 2a3y HA Memnepamypy U020 320paHHA.
30iticHeHO KoMn'tomepHe MoOes8aHHA U ompuma-
HO anpoKCUMAuyiliHi pieHAHHA 3MiHU memnepamypu
nosym’s 8id ymos 320paHHA. O6rpyHmMos8aHo Mox-
J1U8iCMb peanizayii npucmporo ekcnpec-koHmMpoJko
mensiomu 320paHHA NPUPOOHO20 2a3y WITAXOM 8U-
MIpIOBAHHA MeMnepamypu noaym’s 320paHHA 00C-
JioXyeaHux 2asie.

The article is devoted to the study of the influ-
ence of the qualitative and quantitative composi-
tion of gas environments on the flame temperature
of the combusted gas at different values of gas flow
rate and changes volume ratio gas-air in its combus-
tion. The functional scheme of the developed labo-
ratory stand (Fig. 1), which provides temperature
measurement during combustion of natural gas or
propane-butane mixture, is considered. The design
of the developed burner is described and the expe-
rimental researches are carried out when measuring
the flame temperature of the combusted gas during
the operation of the laboratory stand. The operating
conditions of different thermocouples in measuring
the temperature of the flared gas are investigated
(Fig. 2). The temperature instability in the lower and
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upper flames was experimentally determined (Fig. 3)
and its difference from the reference data [12, 13].
The measurement of the flame temperature with
a uncased thermocouple and two thermocouples
of different types with protective housings is reali-
zed. Methodical error of temperature measurement
by different thermocouples was estimated (Fig. 5).
An algorithm for the implementation of measure-
ment control in determining the heat of combustion
of natural gas according to the patented method is
outlined [11]. Experimental studies of temperature
changes of combusted gas mixtures at different gas
flow rates and different ratios with air, which is ad-
ditionally supplied for gas combustion, were carried
out (Figs. 4, 7). The computer simulation (Figs. 6, 8) of
the change in the flame temperature was performed
on the basis of the experimental data, which allowed
to obtain approximate equations of the functional
dependence of the flame temperature on the gas
flow rate and the ratio of the additional air and gas
consumption. The possibility of realization of the de-
vice of express control of the heating value of natu-
ral gas by measuring the combustion temperature of
the investigated gases, which is based on the expe-
rimentally confirmed increase in the flame tempera-
ture of the investigated gases with increasing their
calorific value, is substantiated (Fig. 9). The necessi-
ty of further investigation of the optimization design
characteristics of the burner and the operating con-
ditions of combustion of the gases under rapid cont-
rol of their combustion heat was established (Fig. 9).

Kntoyoei cnoea: mensioma 320paHHs, npupodHuli 2a3, nponax-6ymaroea cymiu, cnasto8aqHs, memnepamypa
nosyM’s, mepMonepemsopiosay, ekcnpec-KoHmpoJTe, 1a60pamopHuli CMeHO, KOMN'lmepHe MOOETIOBAHHS.
Keywords: combustion heat, natural gas, propane-butane mixture, combustion, flame temperature, thermoconverter,

express control, laboratory bench, computer simulation.

Ha cboropHi ekoHomika VkpaiHu BuMarae pauioHasbHOT'O BUKOPUCTAHHA IalWBHO-
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YKpauHCKWUI TOCYAAPCTBEHHbI XUMUKO-TEXHOLOTUIECKUI

YHUBEPCUTET, T. [IHemp

Cmames nocgaweHa paspabomke Komnbio-
mepHoU mModesnu OUHAMUKU 2emepoz2eHHOU cpe-
0Obl XUOKOCMb-meepdoe meJsio 8 MeXHONI02UYECKOM
annapame ¢ 6apbomaxem. B zemepozeHHol cpe-
Oe 6apbomaxHo20 annapama uzeecmHole Memo-
0Obl KOHMPOIA Cpedbl ABNAMCA MpPyOHOpeanusye-
MbIMU U NpAKMu4yecku Henpu2o0He!l 0718 KOHMPONs
8 N0moke cpedbl, N03MOMY He0bX00UMbI HOBble NOO-
X00bl K peanusayuu npo2pammHO-annapamHoz2o
KOMNJIeKca UHGOPMAYUOHHBIX CUCMEM.

Cywecmayrowue Mamemamuyeckue He y4u-
mblgarm U3MeHeHUs KOHUeHMpayuu xudkocmu
acnedcmeaue 06pasosaHus cycneHsuti maepobix
8K/oYeHul npu 6apbomaxe XUoKocmu ObiMO8bIMU
2a3amMu U OUHAMUKU N0BeOeHUS 2a308bIX NY3bIpbKO8
8 8UGPAYUOHHOM nosie annapama. BubpayuoHHsle
cpedcmea uzmepeHuli Mo2u 6bl pewiums Nocmas-
JIeHHYI0 3a0ayy nymem y4yéma uameHeHut njiom-
HOCMU U 8A3KOCMU COCMABAIWUX CPedbl.

B ocHose pazpabomarHol mamemamudyeckoli
MoOeniu 2emepo2eHHOU cpedbl XUOKOCMb-maepooe
mesio, obecneyusarowel 00cmosepHOCMb UHpOp-
Mayuu 8 UHGOPMAYUOHHBIX cUCMeMax, — Mo-
0Oeslb 8UBPOYACMOMHO20 Memodd KOHMPOA KOH-
yeHmpayuu meépool pakyuu cycneHsuti, 0CHO-
8AHHAA HA UCNONb30BAHUU 0CObeHHocmeli nose-
OeHus maepdol (hasel CycneH3uu 8 8UOGPAYUOHHOM
nose.

Ha ocHosaHuu ypasHeHus 08UXeHUA Yacmuybl
8 8UGPAYUOHHOM noJsie On1A C1yyas cghepuydeckol
hopMmel yacmuubl, Komopas Haxooumcs 8 c8o600-
HbIX YC108UAX NPU IAMUHAPHOM pexume 0BUXeHUS,
C yyemom 3asucuMocmu NJIOMHOCMU CycneH3uu
om nnomHocmu maepdol ¢asel U XudKkocmu, a3-
KOCMU CycneH3uu om 8A3Kocmu XuoKocmu u njiom-
Hocmu maépooli (hazel, nosyyeHo Hogoe dugpepeH-
YuanbHoe ypagHeHue.

[Nony4eHHoe ypasHeHue OUHAMUKU 2emepozeH-
Holi cpedbl XUOKOCMb-meepdoe mesio 8 MexHOsI0-
eudeckom annapame ¢ 6apbomaxem pewieHo npo-
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2pammHo 8 cpede Python, ¢ ucnonb3osaHuem 6u6-
JIUOMeKU Sympy, € npuMeHeHUem KOMNJIeKCHO20 CO-
npsxeHue U ynpowjeHus.

[MonyyeHbl coomHoweHUs 01 KOHMPOJIA KOH-
yeHmpayuu cycnersuu, obpasyemoli 8 mexHoso-
2u4yeckom annapame nocsie 6ap6omuposaHus Obl-
MOBbIX 2308 yepe3 c/ioli Xuokocmu. [pusedeHHsble
pe3ysibmamel NPo2pamMMHOU  peanusayuu mMode-
JIu noOmeepx0arom, Ymo C ygenudyeHueM 4yacmo-
Mol BUGPAYUOHHO20 NOJIA yMeHbWaemcs OMHOCU-
mesibHas amnaumyoa meepool ¢asel, a cnedosad-
meJsibHo, U eé d(hhekmusHas macca, yyacmeyrowas
8 K0/1ebaHusx cpeobl.

Cmamms npucesyeHa po3pobieHHI Komn'to-
mepHoi Modesii OUHAMIKU 2emepo2eHHO20 cepedo-
8UWa piduHa-maepde Mino 8 MeXHON02iYHOMY and-
pami 3 6apbomaxem. Y 2emepozeHHOMY cepedo-
suwi 6apbomaxHo2o anapama gioomi memoou
KOHMPOJII0 cepedosuwa 8axKo peanisysamu, i 8o-
HU Npakmu4Ho HenpuodamHi 0715 KOHMPOJo 8 No-
moyi cepedosuwd; momy HeobXiOHi Hosi nidxodu 0o
peanizayii Npo2pamHo-anapamHo20 KOMNeKcy iH-
opmayiliHux cucmenm.

HaseHi mamemamuyHi He 8paxosyrome 3MiHU
KOHUeHmpauii piouHu 8HACNIOOK ymeopeHHsA Cyc-
neH3ili meepoux ekYeHb 3a 6apbomaxy piou-
HU OUMOBUMU 2a3amu i OUHAMIKU nogediHKU 2a-
308Ux 6ynbbAWoK y sibpayitiHomy noni anapama.
BibpauitiHi 3acobu sumiptosaHs moznu 6 supiwumu
nocmassieHy 3adady waaxom 061Ky 3mMiH WinbHOC-
mi i 8’a3kocmi cknadosux cepedosuLyd.

B ocHosi po3pobnieHoi MamemamuyHoi Mode-
Jli 2emepo2eHH020 cepedosuLyd piduHa-meepoe mi-
J10, Wjo 3abe3neyye 00cMogipHicMb iHopmayii 8 iH-
(popmauiliHux cucmemax, — moodesb 8ibpoyacmom-

H020 Memody KOHMPOJI0 KoHueHmpauii meepdol

pakuii cycnensili, 3acH0O8aHA HA BUKOPUCMAHHI

ocobnusocmeli nogediHku meepdoi ¢asu cycneHsil

y 8ibpauitiHomy nosi.

Yu. K. Taranenko, doctor of technical sciences, professor,

Ukrainian state chemical-technology
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The aim of the work is development of medical optical tomo-
graphy technologies. The physical principles, tasks, and bounda-
ry possibilities of the optical tomography systems are considered.
The autors propose to use the femtosecond lasers, operating in the
«optical comb» mode, as a lught source in optical tomography sys-
tem. The advantages of this source uses were analyzed and reso-
lution power of femtosecond optical tomographs was calculated
in the artical.
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Cmammio npuceayeHo po3sumky mexHosnoaiti onmuyHoi mo-
Mo2pagii MeouyHo20 npusHadyeHHs. Po3enaHymo ¢izuyHi npuH-
yunu, 3a80aHHA Ma 2paHUYHi MOXIUBOCMI ONMUYHUX cUCmem
momoepacdii. HasedeHo HaNpAMKU ma Wisxu po3sumky onmuy-
HOI' momozpacii. 3anponoHOBAaHO BUKOPUCMAHHA heMmOoceKyHO-
HUX /1a3epis, WO Npayllms y pexumi «onmuyHoi 2pebiHKu» AK
Oxepena 8UNPOMIHIOBAHHS 8 CUMCEMAX oNMUYHOI momozpadii.
[poaHanizosaHo nepesazu BUKOPUCMAHHA YuX Oxepen ma eu-
KOHAHO PO3paxyHKU po30inbHoi 30amHocmi (hpemMmoceKyHOHUX
onmuyHux momoepadgie.

Knioyoei cnosa: onmuyHa momozpacis, eemmocekyHOHUU n1asep, po30inbHa 30amHicms, 008XUHA X8UJTI, KOpe2eHMHICMb BUNPOMIHIOBAHHS,

iHmMepgepomemp, yymaugicme, opmanemosnozis.

Keywords: optical tomography, femtosecond laser, resolution, wavelength, radiation correction, interferometer,

sensitivity, ophthalmology.

INTRODUCTION

Tomography is a widely used in medicine method for step by step imagination of the
object internal structure. There are irradiation (X-ray, ultrasound computer X-ray,
radionuclide methods) and unirradiation tomography methods (ultrasound and mag-

netic resonance methods).

The irradiation methods have a high spatial resolution and give the accurate struc-

tural information. But, for example, X-ray tomography doesnt allow the classification
of tumors and isn't used for patients younger than 30 years old. The magnetic resonance
method can determine the chemical composition of the tissue, but it doesn’t detect such
important element as oxygen. Positron emission tomography has a low spatial resolution
but it's very expensive and can produce a false result when a patient has diabetes. The
development of optical tomography (or optical coherence tomography) methods (OT)
can be a solution for these and anouther similar problems [1].

The OT method is the process of optical illumination of biological object and cal-
culation of radiation reflection degree as a function of scanned medium layer depth.
The main feature of OT is an ability to study the objects and mediums when the
depth of optical radiation propagation is the several millimeters and a significant part
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M. M. KanuHwK, KaHAWLAT TeXHIYHUX HayK,
CTapuINiA HAYKOBWIA CIIBPOGITHUK,

. II. Tpunkis, KaHAWAAT TEXHIYHUX HayK,
CTapuINiA HAYKOBWIA CITIBPOGITHUK,

JI. M. KamiTaH4yK, HayKoBWil CNiBPOGITHUK,
InctutyT enexrpo3saptoBarHa im. €.0. [laroHa
HauionansHoi akapemii Hayk Ykpainu, m. Kuis,
e-mail: mykkal@ukr.net

IHmepmemaniou mumary (TiAl ma Ti;Al) i cnna-
8U HA IXHIX OCHOBAX 3ACMOCOBYIOMb 8 ABIA- MA KOC-
MIYHit mexHiyi i asmomobine6yoysarHi.

Oi3uko-mexaHiuHi enacmusocmi yux cnaasie
Kpawji, Hix y knacudHux Ti- yu Ni- cnnasax, Aki eu-
Kopucmosylome y Aimakax ma pakemax.

Cnnasu Ha ocHosi TiAl uu Ti;Al supobnaome
3 BUKOPUCMAHHAM 8AKyyMHO — 0Y208020, NIA3MO-
80 — 0y208020, iHOYKUIlIHO — 2apHICaxH020, Mae-
HIMOKepoB8aHo20 enekmMpow1akoso20 N/1asNeHHs,
e/1eKmpoW/IaK08020 N/IABJIEHHA 8 iHepmHit am-
Mmocghepi nid «akmueHUM» hICOM 3 Memasiesum
Kanbyiem; iHOyKYiliHO20 nnagneHHs 8 6azamocek-
yitiHomy Kpucmanizamopi ma xono0HomMy muesi,
ap2oHO — 0y208020 NJIAB/IEHHA 3 HEBUMPAMHUM
80/1b(hpamosuM esieKmpodom y MiOHOMY 80000X0-
JI00XXy8aHOMY Muesi; e1eKmpPOHHO — NPOMeHego-
20 NJ1ABJIEHHSA 3 NPOMIXHOIO EMHICMIO.

[na 3'edHanHa demarned, 8u2OMOBsIEHUX i3 YuX
cnnasis, BUKOPUCMOBYIOMb 38aPIOBAHHA MUCKOM,
KOHMAKmHe, eneKmpoHHO — npomeHege ma ou-
y3iliHe 38apIOBAHHA.

Cnnasu Ha 0cHOBI antoMiHidie mumaxy Maome
cymmesi 8adu: BUCOKY KpUXKiCMb, HU3bKI niacmudy-
Hicme, 8'a3kicme U onip mepmoydapy.

Asmopu 6azambox pobim noAcHoMb yi xa-
paKkmepucmuku CmpykmypHUMU 0CO6/IU80CMAMU
anomiHioie mumady ma cnaasie Ha iXHix 0CHO8ax,
ane He po32740aOMb MOXUBOCMI 8nUBY OOMi-
WOK KUCHIO, d30my, 600HIO.

Y nimepamypi Hemae xo00Hoi iHhopmayii cmo-
COBHO Memo0i8 BU3HAYeHHS 8MicMy 2a308UX OMi-
wok (O, N, H) & amominidax mumaxy ma cnnasax
HQ IXHiX OCHOBAX.

Hamu po3pobneHo MemoOuKku BU3HAYEHHA
8micmy KUCHto, azomy, 800HI0 8 asloMiHidax muma-
Hy 0na aHanisamopie TC436, RO316, TN114, RH402.
Y cmammi HagedeHO napamempu yux MemoOuK

M. M. Kalyniuk, candidate of technical sciences,

senior research fellow,

Ya. P. Gritskiv, candidate of technical sciences,

senior research fellow,
L. M. Kahitanchuk, researcher,

E.O. Paton Electrowelding institute

of National academy of science of Ukraine, Kyiv,

e-mail: mykkal@ukr.net

(memnepamypu HazpieaHHa epagimosux muesis,
yac, Macu aHanimuyHuUx 3paskie ma iHwi.)

Titanium intermetalides (TiAl and Ti;Al) and al-
loys on theirs bases applies in air — and spacetech-
nology and automobile industry.

Physical and mechanical properties there alloys
is better, then at classical Ti — or Ni — alloys, that
are utilized in aeroplanes and rocets.

Alloys, based on TiAl and Ti3Al, are made with
utilization vacuum — arc, plasma — arc, induction-
garnisage, magnetoperating electroslag melting,
electron — beam melting with intermediate capaci-
ty, electroslag melting in inert atmosphere under «ac-
tive» fluxes with metallic calcium, induction melting
in muchsectional crystallizator and cold crucible, ar-
gon — arc melting with unexpended tungsten elec-
trode in copper watercooling crucible.

For connection of the details, that were made
from these alloys, there were used welding by pres-
sure, contact, electron — beam, diffusion welding.

Alloys, based on titanium aluminide, have essen-
tial defects — high brittleness and low plasticity, vis-
cosity and resistance thermal impact strength.

Autors a lot of articles explaines these descrip-
tions by structural special features of titanium alu-
minides and alloys on their bases, but does not con-
sider possibilities of the influence by oxygen nitrogen,
hydrogen admixtures.

In literature information about methods of deter-
mination gaseous admixtures (O, N, H) contents in tita-
nium aluminides and alloys on their bases are absented.

Methods of determination oxygen, nitrogen,
hydrogen contents in titanium aluminides on ana-
lysers TC436, RO316, TN114, RH402 are created.
Parameters of these methods are described in this ar-
ticle (temperatures of heating on graphite crucibles,
times, masses of analytical samples).

Kniouoei cnoea: anomiHio mumay, KuceHb, azom, 800eHb, 8U3HAYEHHS.
Keyboards: titanium aluminide, oxygen, nitrogen, hydrogen, determination.
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Poboma npucesyeHa e8usyeHHIO aKmMydsbHO-
20 NUMAHHA MeXHIYHO20 pe2yse8aHHa ma Mempo-
J102ii — BU3HAYEHHIO Kpumepiie KomnemeHmHocmi
naéopamopiti.

Pesynemamu ececgimHboi pobomu 3 akpedu-
mauii Matome cy6’ekmusHull xapakmep i momy no-
mpebyrome nocmiliHo20 800CKOHAIEHHA Memooie
OUiHKU, WO BUKOPUCMOBYIOMbCA 071 BU3HAYEHHSA
8ionosioHocmi nabopamopitli cmaHoapmHum 8u-
Mo2am 00 KomnemeHujl.

[lposedeHO aHAsI3 OCHOBHUX eneMeHmig Cuc-
memu ynpaeniHHa, AKi 8i0nogioHo 00 npuHYuny
[lapemmo, 20/108HUM YUHOM (hopmyloOMb KOMne-
meHyito nabopamopiti 3 1i akpedumauii y Hauio-
HA7IbHOMY Op2aHi.

Bnepwe asmopu 3a yuacmio ycix 3ayikasneHux
CMOpIH NPOAHANI3y8asu mMa 8U3HAYUIU OCHOBHI 8U-
Mo2u 0o KomnemeHyii nabopamopit y wupokomy
odiana3soHi sumoe JCTY ISO / IEC 17025: 2017.

Takox enepwe 0114 aHanisy kpumepiig kom-
nemeHmHocmi nabopamopiti 6yna 3acmocosaHa
MmexHo/02is eKCNepMHOI OUiHKU.

JlemaneHo aHanizylomecs pekomeHOayii MixHa-
PpoOHuX opeaHizauiti ILAC, EA ma EUROLAB wodo kpu-
mepiig koMmnemeHmHocmi nabopamopiti. Ocobnuea
y8a2a NpudinaeEMeCa 3anpoBadXKeHHIO KOHKpemHuUX
8UMOo2 00 KOMNemeHMHOCMI NepcoHany ma kpume-
piig akpedumauii, aki mak 4u iHakwe noe’a3aHi 3 kom-
nemeHmHicmio npayieHuxie nabopamopil.

EkcnepumeHmansHo 8CMaHoeneHo (Memooom
eKCNepMHOI OUiHKU), WO Maki enemeHmu cucmemu
YNpasniHHg, AK ynpassiHHA pusUuKamu, ynpassiHHA
NepcoHasnom, sHympiwHili ayoum, 8HympiwHb0/a-
60pamopHuli KOHMPO/L MA MikabopamopHi nopis-
HAHHS, Cb0200HI 88AXAOMbCA HAlBAXNUBILUUMU 0N
niomeepoxeHHs KoMnemeHmMHocmi 1abopamopii.

professor, deputy president,
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sciences, professor,

and quality, Kyiv,
e-mail: secretar_ipk@ukr.net

The work is devoted to the study of the ac-
tual issue of technical regulation and metrolo-
gy — determination of criteria of competence of
laboratories.

The results of the worldwide accreditation work
are subjective in nature and therefore require contin-
uous improvement in the assessment methods used
to determine the compliance of laboratories with
standard competency requirements.

The analysis of the main elements of the man-
agement system, which, in accordance with the
Paretto principle, mainly form the competence of
laboratories in its accreditation in the national body
was held.

For the first time, the authors, with the involve-
ment of all stakeholders, have analyzed and identi-
fied major competency requirements for laboratories
across a wide range of DSTU ISO / IEC 17025: 2017
requirements.

Also, for the first time, the technology of peer
review was applied to the analysis of the criteria of
competence of laboratories.

The recommendations of ILAC, EA and EUROLAB
international organizations for the criteria of compe-
tence of laboratories are analyzed in detail. Particular
attention is given to the introduction of specific re-
quirements for staff competence and accreditation
criteria, which are in one way or another related to
the competence of the laboratory staff.

It has been established experimentally (by the
method of expert evaluation) that such elements of
the management system as risk management, per-
sonnel management, internal audit, intralaboratory
control and interlaboratory comparisons are consid-
ered today to be the most important in confirming
the competence of a laboratory.

Kntouosi cnosa: akpedumavis, ynpassiHHs nepcoHanom, Keanigikayis, KomnemeHmicme
Keywords: accreditation, personnel management, qualification, competence

Competence

YAK 616-093

I I TZZX
TOJIOBHIII)}\B\!IIMOT

nalysis
quirements

0. A. Nykytyuk, doctor of agricultural sciences,
National academy of agrarian sciences of Ukraine, Kyiv,
V. M. Novikov, doctor of physical and mathematical
Institute for advanced training of specialists

in the field of technical regulation and consumer policy
of the Odessa state academy of technical regulation

0. A. Huxumiox

B. M. Hosikos

© Huxutiok 0. A., Hosikos B. M., 2020



m IHOOPMALIA 2'2020 + METPOJIOlIS TATIPUJIAAN - ISSN 2307-2180

MiHicTepcTBO pO3BMTKY €KOHOMIKU, TOPriBAi Ta CinbCcbKOro rocnogapcraa YKpaiHu
MiHicTepcTBO OCBiTM | HayKmn YKpaiHu
XapkiBcbKuii HalioHanbHWIA YHiBEPCMTET paflioeNneKTPOHIKN

MiBHiuHO-CxigHUI HayKoBuii LeHTp HauioHanbHoi akagemii Hayk i MiHicTepcTBa ocBiTM i HayKmn YKpaiHu

Hauionanbhuit HayKoBHiA UewTp
m «|HCTMTVT MeTposnorii»

XII MIXXHAPOZHA HAYKOBO-TEXHIYHA KOHOEPEHLLIA
METPOJIONIA

TA BUMIPHOBA/IbHA

TEXHIKA

6-8 oBTtHa 2020 p., M. Xapkis

Mera koHbepeHnii: cTUMyNIOBAHHA PO3BUTKY HAVKW IIPO BUMIPIOBAHHSA 1 BIPOBaZKEHHA
ii mocArHeHb y [OCHIFKEHHSA, PAKTUKY 1 OCBITY.

Ha xougepenyii nnanyemoca pozanaHymu Yuacnuxu xongepenyii moxyms nodamu
maxi numaHHA: donosidi y maxux sudax BUMIpIOBAHb:
e BinTBOpEHHA Ta MOUWIMPEHHA ORUHULb ST ® aKYCTUKa, YAbTPa3ByK, Bibpauia (AUV);
e (dyHpaMeHTalbHa METPOJOTis ® eneKkTpuUKa Ta MarHetusm (EM);
Ta MPOCTEXYBAHICTD ® noBxuHa Ta KyT (L);
® Pe3ynbraTv MiXHapOAHWX 3BipeHb ® Maca Ta IOB'A3aHi 3 Helo Benuuunun (M);
e EranoHu Ta BUMiploBanbHi cucteMu e doromerpis Ta papiomerpin (PR);
e (eHcopw, faBayvi Ta iHTeNEKTYyaNbHI CUCTEMM ® (disuuna ximia (QM);
o InpycTpif 4.0 Ta afUTUBHI TexHonoril e jonisytoui BumpominioBanHa (RI);
e Komm'toTepHe MOZENOBAHHA AJls MOTPeO e remmeparypa (I);
MeTponorii ® uyac Ta vacrora (IF).
e Metrponorisf pns miaBuileHHA eheKTUBHOCTI
Ta HafiNHOCTL eHePreTUYHUX CUCTEM Ta Mepex Y pamkrax xoHgepenyii nnaHyemwvca nposedeHHA
e HoBi IOKYMEHTU Ta CTaHAAPTU B METPOJOTii, HoBoI cexyii «Memponoeiuni acnexmu 061Ky npupooHo20
3aKOHOZABYa METPOJOTris 2asy»

VyacHukam KoHoepeH1ii MPOMOHYETbCA HAAATU TE3W AOMOBifleN BIAMOBIAHO A0 WIAGNOHY, AKWIA PO3MilleHO
Ha canti www.metrology.kharkov.ua/index.php?id=mvt2020

Kniouosi patu: 20 TpaBHA — KiHLEBUW TepMiH MPWIIMaHHA Te3 HAyKOBUX LOMOBiLei;
1 yepBHA — KiHlEBUW TepMiH MPUIIMAHHA 33afBOK Ta [OIOBifeN;
1 BepecHA — KiHlleBWIA TepMiH MIPUIAMAHHA 3asABOK /A YIaCHWUKIB 6e3 [omoBineil;
1 KOBTHA — KiHLEBWUW TepMiH MPUIMAHHA IJIATEXiB;
5—6 0BTHA — 3ai3] YYaCHUKIB;
6 JKOBTHA — BigKpUTTA KoHGbepeHuii.
KouTakTu: JHosidxku 3a menegonom:
Adpeca opzxkomimemy: (057) 704-98-12 — cekperap lanna Muuik
HHII «IncTuTyT MeTposnorii»,
BYN. Muponocuubka, 42, Xapkis, 61002, Ykpaina
E-mail: MVT2020@metrology.kharkov.ua

Ogopmnenna doz080pis:
(057) 704-97-73
(057) 700-35-77 — Ipuxa Kani6eppa

Marepianu HeoOXifHO HafCWIaTU Ha eNEeKTPOHHY appecy: MVT2020@metrology.kharkov.ua

®opMu 3amponreHHs, 3asBKW Ha YYaCTb ¥ KOH(pepeH1il, BUMOru 10 0(OPMIIeHHA 0TIOBifeN, PEKBI3UTH, @ TaKOXK
iHIIY [04aTKOBY iH(GOpMalilo MOXHA 3HANTW Ha caitti: www.metrology.kharkov.ua

72




