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YypHan 3apeecTpoBaHo

y Minicrepcrsi toctuuii Ykpaixu,
cBizonTBO

cepin KB Ne 22796-126961IP

5ip 03.07.2017; N@ 1 7 5 2@ 1 @
BKI0YeHo 7o Ilepeniky HaykoBux = 0

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

HAYKOMEeTPUuHOi 6a3u AaHux
Index Copernicus, nucr Bia 08.03.2013

paduyitiHo, 8 6epe3Hs, 8 MixkHapoOHU U XXiHOY Ul OeHb,
y ecbomy ceimi, i 8 YKpaiHi 30kpema, wupo i mensno
eimarome XiHOK 3 4Yy0eCHUM c6IMoMm 8ecHu!

Tak cmanoca, wjo 8 cucmemi mexHi4yHO20 pe2yslO8AHHS,
memponoeii, cnaHdapmus3sayii, oyiHKu 8ionosioHocMi Hawoi
KpaiHu XiHKu cknadarome 6inewicms npayroYux.

BoHu o6itimaitome nocaou 8i0 pobimHukie, mixHikise,
iHXeHepie 00 KepieHukie y [lenapmameHmi mexHi4YHO20
peaynioeaHHa MiHicmepcmea eKOHOMiIYHO20 po38UMKY
i mopeaieni Ykpainu, 8 npogiOHUX HayKo80-00C/iOHUX, Ha8-
4YanbHUX, HAYKOB0O-8UPOBGHUYUX MempOJsIO2iYHUX yeHmpax
inabopamopiti. | 8 momy, ujo 8 Hawiti ep<aei N08CAKOEHHO
i noecakyacHo 3abe3neyyemoca 6uUCOKUl pieeHb €OHoCcmi
8UMIpI0BAHb, iX MOYHOCMi ma 0ocmoeipHOCMi, W0 Mae
0cobs1ueo sesuke 3HA4YeHHA 68 nepiod GiliHU U iHmMezpayii
YKpaiHu 0o esponelicbKux ma cgimosux cmpyKkmyp, 8Hecok
)KIHOK 8a)>KKO nepeoyiHumu.

3i ceimom Bac, dopoezi Hawi xiHKu!

Modanswux ycnixie, eucokozo npodecioHaniamy Bam
y Bawiii eupo6bHuu4iii OdianbHocmi; 30opoe’a, nw6oesi,
83d€EMOPO3YMiHHA i noea2u Bawux piOHux i 6nu3bKux,
006po6ymy i 0ocmamky Bawum poouHam!
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[pedcmasneHo Kopomke onucaHHs noditi nio 4ac 062080peH- The brief description of voting for new SI units’ definition
Hs ma 2010cy8aHHs pe3oniouii 26-i [eHepanwbHoi KoHgepeHuii 3 mip  at the 26-th General Conference on Weights and Measures meeting
ma 8az w000 NpuliHAMMSA HOBUX BU3HAYeHb OCHOBHUX 00UHUUb s given. Comments and illustrations on redefinitions are given.
cucmemu Sl. HadaHo komeHmapi ma intocmpayii wodo 3micmy (i New challenges and tasks for national metrology system
CEHCY «Nepesu3HaYeHHs. of Ukraine in status of Member State are described.

ChopmynbosaHo 3micm yHKUit ma 3a80aHb HAUIOHAMbHOT
MemposoeidHoi cucmemu YkpaiHu y cmamyci KpaiHu — YneHa
MempuyHoi KoHseHyii.

Knioyoei cnoea: leHepaneHa KoHgpepeHuis, nepesusHayeHHs 00uHUYb, GidudHi KoHcmanmu, MempuyHa KoHgeHuyis,
HAYioHaMbHUU Memposo2iyHuli IHcmumym, npusHayeHul iHcmumym.

Keywords: General Conference, redefining units, physical constants, Metric Convention,

national metrology institute, appointed institute.

nucromana 2018 poky B 3ani 3acimanHa 26-i Tenepansioi Koxdepenuii 3 mip
1 6Ta Bar MPOJYHANO ypouucte «Tak!» («In Favor!») Bip mMOBHOBAXHOTO IpeACcTaB-
Huka Ykpainn ax Kpainn — Unexa Merpuunoi Kousenuii. Ile 6yna Bipmosinb Ha 3amu-
TaHHA TOJIOBYIOUOTO V ITOIMEHHOMY T'0JI0CYBaHHI Ha minTpumKky Pesontouii TenepanbHoi
KontepeHnuii moa0 HOBUX BU3HAYEHb OCHOBHUX OAMHULDL cUCTeMU SI. 3 MPUNHATTAM Liei
pesontonii cranaca icTopuyHa IOZis, 3HAMEHHA B [BOX ACIIEKTAaX: B ACIIEKTI 3arajibHOTO
PO3BUTKY MixHapoaHoi metponorii, 06’efHanoi # koopauHoBatoi opraHamu Merpuutoi
Konsenuii, Ta B acmekTi HabyTTA YKpaiHoto, HE3aJeXKHOW LEPKABO0, MIKHAPOLHOTO BU-
3HAHHA II MeTPOJIOTIYHOI CUCTEeMU AK PiBHOMPABHOI CKNaz0BOI CBITOBOI MeTpPOOTI.
26-e 3acipanns lenepansHoi Kondepennii 3 mip Ta Bar (CGPM) Bin6ynocs 3 13 1o 16 nuc-
tomaza 2018 poxy v Bepcani (®panuin). Bip Vkpainu sk Kpainm — Unena Merpuusoi
Konsenuii B po6ori 3acipaHHa B3sanu yvacTb 3acTymuuk Minictpa MiHeKOHOMpPO3BUTKY
10.1II. BpoBueHKO, AMPEKTOP JeNapPTaMEHTy TEXHIYHOTO perynioBaHHA MiHeKOHOMPO3BUTKY
JI.M. Bitkin, rerepansiuit gupexrop HHIJ «InctutyT metponorii» I1.I. Heexxmakos, 3acTyr-
HWK reHepansHoro pupekropa AII «VkpmerprecrcranpapT» [0.B. Ky3bmenko.

© Birkin JI., Ky3bmenko 10., 2019

JI. BimkiH

. KysbmeHnko
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JI. BiTKiH, 1OKTOp TeXHIYHMX Hayk, Ipodecop, L. Vitkin, Doctor of Technical Sciences, professor,
upexTop [lermapTaMeHTy TEXHIYHOTO PErylioBaHHSA, Director of the Department of Technical Regulation,
MiHicTepcTBO €KOHOMIYHOTO PO3BUTKY i Toprini Ykpaiuw, Ministry of Economic Development and Trade of Ukraine,
M. Kuis, Kyiv,

e-mail: dtr@me.gov.ua e-mail: dtr@me.gov.ua

y2018 poui MiHEeKOHOMPO3BUTKY ITPOJIOBXKYBaI0 BUKOHAHHSA 3aBAHb V chepi TexXHiy-
HOTO PErylioBaHHA, CTaHAAPTWU3aLil, MeTposnorii Ta MeTponoriyHoi pisnbHOCTI, Ie-
penbaveHUx 3aKOHOAABYMMM Ta MPOTPAMHUMU JOKYMEHTAMM, a came: Yrofoiw Ipo aco-
uiauito mix Yxpainoto Ta €C, [Inanom mpiopureTHux pin Ypagy Ha 2018 pik, Crparerieto
PO3BUTKY CUCTEMW TEXHIYHOTO perynioBaHHA Ha Iepioz Ao 2020 poOKy.

[loTpi6HO 3a3HAUMTW, WO TaH 3aXOAiB wono peanizanii Crparerii po3BuTKy cucte-
MU TeXHIYHOTO PEry/loBaHHA Ha mepion Ao 2020 poky MicTuTb 58 3axX0fiB, i3 HUX BUKO-
HaHo y 2015 poui 22,y 2016 — 7,y 2017 — 7,y 2018 — 4. 3okpeMma, y 2018 poui 3a-
BEpLIEHO BUKOHAHHA 3aXOLy o040 3abe3lmevyeHHs MiANUCAHHA Yrof IPO BU3HAHHA MiX
Hauionanbium arentcBom Ykpainu 3 akpepurtauii (HAAY) Ta €Bpomeiichkolo Koormepa-
uieto 3 akpeauTauii y Bcix chepax akpeauranii mix HAAV ta MixHapoaHotwo acouiaui€eto
3 aKkpepurauii naboparopiit (ILAC) ta Mixunapozium dopymom 3 akpepurauii (IAF); dak-
TUYHO 3a0e3MeyeHo 3aBeplIeHHs 3aKYIIiBLi Heo6XifHOr0 061alHAHHA 3 METOI0 OHOBJIEH-
HA Ta MojepHisauii 3aco6iB Ta 06nafHaHHA BUIIPOOYBaNbHUEX, KalibpyBaibHUX, BUMIpIO-
BanbHUX i moBipouHux naboparopiii BinmosinHo Ao GiomxerHoi mporpamu KIIKBK 1201440
Towo. BukoHaHHA 18 3aX0[iB MPOLOBKYETHCS, OCKINbKU KiHLIEBUM TEPMIHOM IX BUKOHAH-
HA BU3HaueHo 2020 pik.

CTAHIAPTH3AILIA

V 2018 poui 3a6e3meuyBanoca BAOCKOHANEHHA 3aKOHOJABCTBA Y 3B'A3KY 3 MPUNt-
HATTAM 3akoHy Ykpainn «IIpo cTaHpapTv3auio»:

= BHECEeHO Ha po3rnapn Bepxosnoi Pagn Vkpainu mpoekt 3akony Ykpainw cTocoBHO
BHECEHHs 3MiH o0 MutHoro kogekcy Ykpainu (peectp. Ne 9195 Bip 11.10.2018);

= 3a0e3meyeHo CympoBoeHHs yV Bepxosrin Papi Ykpainu mpoexty 3akony Ykpainun
«I[Ipo BHeceHHA 3MiH [0 JeAKUX 3aKOHIB VkpaiHu mono BiicbKOBUX CTaHZAPTiB» (pe-
ectp. Ne 8370 Big 17.05.2018). 18.12.2018 3aKOHOIIPOEKT MPUNHATO 3a OCHOBY B IIED-
IOMY YUTAHHI;

= 330e3mevyyBasocs CyMpoBOZXeHHA y Bepxosuiit Papi Vkpainn mpoekty 3akony
VkpaiHu CcTOCOBHO BHECEHHA 3MiH [0 LeAKUX 3aKOHO[ABUMX aKTiB Ykpainw (peectp.
Ne 7123 Big 19.09.2017) Ta mpoekTy 3akoHy YkpaiHu cTOCOBHO BHECEHHSA 3MiH 10 3aKOHY

© Rimie 12010
Birkin JI., 2019 7
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2018 poui y cthepi meTponorii Ta MeTPONOrivHOI AifANbHOCTI IPUNHATO TaKi HOPMATUBHO-
ynpaBOBi aKTU:

* 3akoH Ykpainn Ne 2445-VIIL Bif 23.05.2018 «IIpo mpuentanua Ykpainum no Merpuutoi
Kousenuiiy, mo po3sonuno Ykpaiti 07.08.2018 cratu 60 kpaitoto-unerom Merpnutoi Konsenuii;

* mocraHoBy Kabinery Minictpis Vkpainw Ne 852 Bip 03.10.2018 «IIpo BHECEHHA 3MiH [0 ITO-
crarioB Kabinery MinicTpiB Vkpaitu Bip 4 uepsna 2015 p. Ne 374 i Bip 13 ciutia 2016 p. Ne 94»;

* Haka3 Minexorompo3suTky Ne 1362 Bip 24.09.2018 «IIpo BHeCEHHA 3MiHW [0 IMYHK-
Ty 16 IIpaBun 3acTocyBaHHA OAVHWLDL BUMIPIOBAHHA 1 HANMUCAHHA Ha3B Ta NO3HaYeHb OANHULD
BUMIpIOBaHHA i CUMBOAIB BeIWUNHY, 3apeecTpoBatmii y Mintocti 11.10.2018 3a N2 1156/32608;

* Haka3 Minexoxompo3sutky Ne 1938 Bip 18.12.2018 «IIpo BHeCeHHA 3MiH A0 Hakasy
MinicTepcTBa eKOHOMIYHOrO PO3BUTKY i TopriBni Ykpainw Bip 04 cepmHa 2015 poky Ne 914y,
3apeecTpoBanunii y Min'tocti 26.12.2018 3a Ne 1477/32929;

* Haka3 MinexoHompo3sutky Ne 622 Bip 05.05.2018 «IIpo 3aTBeprKeHHs Mepeniky Ha-
1iOHANIbHWUX CTAHZAPTIB, BiAMOBIAHICTb AKUM HAZA€ MPe3yMIILilo BiAMOBiAHOCTI 3ac06iB BUMI-
P1OBabHOI TeXHIKM CYTTEBUM BUMOTraM TeXHIYHOTO pernaMeHTy 3aKOHOMaBY0 PEryjbOBaHUX
3ac06iB BUMipIOBaNbHOI TEXHIKUY;

* Haka3 MinekoHoMpo3suTky Ne 1820 Bip 03.12.2018 «IIpo 3aTBepmxenHs MeToanyHux
peKoMeHzaLiit hopMyBaHHA iHbopMauii mono KonepKaHHA MPaBwl i yMOB 36epiraHHs Ta 3a-
CTOCYBAHHA HAliOHAJIbHOTO €TajloHa, AKA MiATBEPAXKYE CTAGiNbHICTL METPOJOTIYHWUX Xapak-
TEPUCTUK eTaoHa MPOTArOM WOro GYHKLIOHYBAHHA;

* naka3 MinekoHompo3sutky Ne 1814 Big 30.11.2018 «IIpo HajaHHA CTATyCy HaliOHANb-
HOTO eTajloHa LAEPKaBHOMY ITEPBUHHOMY €TALOHY OfUHULL 00'€My Ta 06'€MHOI BUTPATU Tasy
Ha ra3oBOMY cepefoBulli Impu TUCKY 7o 1,6 Mmax;

* naka3 MinekoHompo3surky Ne 1813 Big 30.11.2018 «IIpo HajaHHA CTATyCy HaliOHANb-
HOTO eTajloHa AiepXaBHOMY IIeDPBUHHOMY €TalOHY OAMHWLL IOTY)XHOCTI YIbTPa3BYKY V BOA-
HOMY CEpeLoBUILi»;

*  naka3 MinekoHompo3ssuTky Ne 1815 Bin 30.11.2018 «IIpo HajaHHA CTaTyCy HAliOHAJILHOTO eTa-
JI0Ha JIePKaBHOMY ITePBUHHOMY eTalloHy OfMHULL Y/LTPa3sBYKOBOTO TUCKY Y BOHOMY CEpPefOBUILLLY;

* Haka3 Minekorompo3suTky Ne 1696 Big 20.11.2018 «IIpo HapaHHA CTATyCy HalUiOHaNb-
HOTO eTajoHa LepXaBHOMY IIEPBUHHOMY €TalOHY OAUHWLL TUCKY ANA HAJIMLIKOBOTO TUCKY
B piamasoHi Big 1 - 107 go 4 - 108 Ilaw.
© Honpyra 10., 2019
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[enumenu HanpsaxeHus ¢ ¢asoseim pe2ynupo-
8aHUeM N0380/IAIOM €030amb 08d KO22epeHMHbIX
UCMOYHUKA nepeMeHHO020 HaNpsxeHus, omHoule-
Hue KomopbIx pe2yaupyemcsi no Mooysio u no ¢a-
3e nocpedcmeom OUCKPemHO20 U3MeHeHUsA Mosb-
KO ¢hasbl 8CNOMO2amesIbHbIX UCMOYHUKO8 HANps-
XeHud. OmHoweHue HanpaxeHul (a308020 denu-
meJif U38eCMHO C 8bICOKOU MOYHOCMbIO U MOXEM
6bIMb PaccyuMaHo meopemuyecku.

McmoyHuKu 0oNoTHUMesTbHbIX NepeMeHHbIX Ha-
npaxeHut, ¢pasa Komopelx pe2ynupyemcs, co30aom-
€A Npu NOMOWU YUpPO-aHano208bix Npeobpasosa-
meneli (LAT). [losmomy OuckpemHocmb pezynupo-
8AHUSA OHOWEHUS HanpsxeHull ¢a3osoeo denumens
onpedenigemca OUCKPeEMHOCMbIO Ucnosib3yembix LIAM.
CospemeHrHbie LIAI, 8 3asucumocmu om ux Yacmom-
HO20 QUanaszoHa, mo2ym umems om 16 00 6 u daxe
MeHee pazpAaoos. O2paHudeHHoe Yucio paspados, uc-
nosnb3yembix LJATI, cnabo enusem Ha moyHocms a-
308020 Oeslumesnis, 0OHAKO onpedessem OucKpem-
HOCMb yNpasneHus omHoweHuem €20 HanpaxeHud.
Ecnu yucno paspsoos LIAM nexxum e npedenax (16—
6), mo omHocumesbHoe 3HaqeHue OUCKPeMHOCMU pe-
2yNuposaHus nexum e npedenax (3 X 1072 -3 x 10°),
4mo HedOCMAMOYHO 0718 MOYHbIX U3MEPEHUU.

Cmamesa nocesweHa paspabomke u aHanusy
Memo008 CHUXeHUA N02pewHOCMU om OUCKPemHOC
mu npeyu3uoHHbIX 0eslumeneli HanpaxeHus ¢ ¢a-
308bIM ynpassieHuem. Paccmampugaromes 08a me-
moda pacwiupeHrus paspsoHocmu denumeneli ¢ ¢pa-
308bIM ynpasnieHueM, 00UH U3 KOMOPbIX NOCMPO-
€H Ha 0CHOB8e YUCMo (hasoeo20 ynpassieHus, a opy-
20U — HA 0CHOBe CMeWaHHo20 ynpasJsieHus no gase
u no modysio. AHanusupyrmca (yHKyuU ynpasse-
HUA makumu 0enumenamu, hpu Komopbix obecne-
yugaemca MAaxkCuMasnbHAs MOYHOCMb pe2yuposa-
HUA HanpaxeHus. Paspabamelsaromca u uccnedy-
tomcs MemoObl Ux N00eKAaOHOU KanubposKu.

Phase controlled accurate voltage divider creates
two coherent AC voltages with calculated magnitude
ratio using additional voltages with calculated phase
control. Ratio of these voltages is calculated theoreti-
cally with high accuracy.

14
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Space Research Institute of NASU, Kiev,

M. Surdu, doctor of technical sciences, professor,

e-mail: michaelsurdu1941@gmail.com

Digital-to-analog converters (DAC) are used to
create AC additional voltages. Because of it the dis-
creteness of the phase controlled voltage divider is
equal to DACs digit divided on two. Modern DAC,
depend on their operation speed, usually have 6-16
digits. Consequently, the discreteness of the rela-
tive magnitude phase control lies in the range of
3 x 10 -3 X 10°. Discreteness of the DAC phase
control only slightly influence on the accuracy of the
magnitude phase control, so that only discreteness of
DAC influences on the accuracy of measurement by
phase controlled dividers.

Report describes the methods of the discreteness
uncertainty reduction in voltage dividers with phase
control. Two methods of the discreteness uncertain-
ty reduction are discussed. First one use phase con-
trolled dividers only. Other one use mixed both phase
and magnitude control. The discreteness uncertain-
ty of both methods is investigated. Possibility of the
creation of the phase controlled divider with different
control low are discussed and analyzed. Decade ca-
libration in both cases is developed and researched.

[ModinbHuKu Hanpyeu 3 ¢asoeum pezynosaH-
HAM 00380/1A10Mb CMBOPUMU 08a KO2epeHMHUX
OXepena 3mMiHHOT Hanpyau, 8iOHOWEeHHSA AKUX pe2y-
JII0EMbCA 3a MOOYsieM i (pa3or 3a 00NOMO20t0 OUC-
KpemHoi' 3MiHU mifibku hasu 00NOMiXKHUX Oxepes
Hanpyau. BioHoweHHs Hanpy $a3o8020 nodinbHU-
Ka 8i00MO 3 BUCOKOIO MOYHICMIO | MOXe 6ymu po3-
PpaxoeaHo meopemuyHo.

[xepena do0amkosux 3miHHUX Hanpye, pasza
AKUX pe2ysIoeEMbCS, CMBOPIIMbCA 3a 00NOMO20I0
yugpo-ananozosux nepemeopiosadig (LAr). Tomy
OucKkpemHicme pe2yno8aHHA 8IOHOWEHHAM Hanpye
(ha308020 NOOINbHUKA 8U3HAYAEMbCA OUCKpPEMHIc-
mito sukopucmosysarux LAI. Cyyacni LJATI, 3anex-
HO 8i0 X 4acmomHo20 0iandsoHy, MOXyms Mamu
8id0 16 0o 6 i Hasimb MeHwe po3padis. ObmexeHe
yucno po3spadie sukopucmosysaHux LA cnabo
8N/IUBAE HA MOYHICMb (ha308020 NOOINLHUKA, OOHAK
8U3HA4ae OUCKpeMHicmb ynpasiHHs 8iOHOWeHHAM
i020 HanpyxeHs. Akwo yucio pospadie LA mic-
mumecs y mexax (16—6), mo 8i0HOCHe 3Ha4YeHHA

4. Cypdy

M. Cypoy

© Cypay [, Cypay M., 2019
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The main stages of geodetic survey of the railway
are considered, both in the new construction and in
the reconstruction of existing sites. The analysis of the
line plan on curves and direct sections of the railways
of Ukrainian international transport corridors is giv-
en. Calculations are made on the method of record-
ing the accuracy of measurements at high speed and
extra-high speed, confirmed the need to take into ac-
count the type of volumes of work, the establishment
of rational parameters of the plan in accordance with
the specified levels of maximum speed.

Keywords: geoinformation systems, arrows method, curve measurements, line plan, radius measurement, international

transport corridors, mileage wagons.

Knio4oei cnoea: 2eoiHdopmauitini cucmemu, Memoo cmpin, 8UMIDIOBAHHSA KpUBUX, NIGH NiHil, BuMito8aHHsA padiycie,
MiXHAapOOHI MpaHcnopmHi Kopudopu, KONIEBUMIPIOBASTbHI Ba2OHU.

Geodetic works are carried out at surveys of railways in the areas of the oncoming
route for the purpose of obtaining information on the features of the relief, an-
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Po32niHymo ocHogHi emanu 2eo0e3u4Hoi 3tiom-
Ku 3anizHuyj, AK npu Hogomy 6ydisHuymea max i 3a
PpeKoHCMpYKUii HaagHuUX OinAHOK. HasedeHo aHani3
NAaHy NiHIl Ha Kpusux i npAMUX OiNAHKAX 3a1i3HUYb

A. llleBYeHKO, KaHAWAAT TEXHIYHUX HAYK, JOLEHT,
VKpalHcbKuit fepKaBHUIL YHIBEPCUTET 3aji3HUYHOTO

V. Pogrebnyak

YKPAIHCbKUX MiXXHapPOOHUX MPAHCNOPMHUX KOpU-
oopie. BukoHaHo po3paxyHKku 3a memoouKoto 067i-
Ky moYHOCMi 8UMIpIOBAHb 3a WBUOKICHO20 MA 8U-
COKOWBUOKICHO20 pyxax, hidmeepoxeHO HeobXio-
Hicmb ypaxysaxHa muny obcszie pobim, ycmaHos-
JIeHHA payioHanbHUX napamempie niaHy eionogio-
HO 00 3a0aHUX pi6Hi8 MAKCUMAnbHOT WBUOKOCM.

A. Shevchenko

chorage of the route and samples of the locations of railway buildings and structures;
at the reconstruction of the railways; and the construction of other roads carry out the
removal of the existing overpass.

Geodetic works carried out for the final selected option consist of the breakdown
of the whole route on the pickets using various geodetic instruments. Geodetic works
with the help of the theodolite determine the angles of rotation of the trail, and mea-
sure the distances between the vertices of the corners by the distance measurements.

A. Matvzenko
© Tlorpe6usk B., Illeuenko A., Marsienko 0., 2019 27
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[pedcmassieHo KomnsieKc Memposo2idHo20 06-
NGOHAHHA 0N Memposio2iyHux 0oc/1idxeHb 3acobis
8UMIpI08AIbHOI MexHiKu. 11020 npu3HayeHHs — 8u-
MIpIOBAHHA eHepeemuyHoI ocgimseHocmi y chek-
mpaneHomy OianasoHi (0,6—25) mkm. Komnnekc
Mae poswupeHuli 0ianda3oH BUMIpIOBAHHSA eHepze-
MmuyYHOI ocgimneHocmi ma MiHiManbHi NoXubKu ix

The complex of metrological equipment for
metrological researches of measuring equipment
is presented. Purpose — measurement of energy
illumination in the spectral range of (0,6—25) um.
The complex has an extended range of measurement
of energy illumination and minimal errors of their
measurement.

BUMIPIOBAHHA.

Knioyoei cnoea: memposnoziyHe 06/10HAHHS, BUMIPIOBAHHS, eHepeemuyHa 0C8imeHicmb, NOXUOKU 8UMIPIOBAHHS.
Keywords: metrological equipment, measurement, energy illumination, measurement errors.

MeTponorque 3abe3nevyeHHs 3acobis BumiploBansHoi Texxiku (3BT) nepepnbavae Ha-
ABHICTb Ha BUPOOHULTBI BifmoBiAHOrO KOMIUEKCY ob6nasHaHHA. Y BUNAAKY BUMi-
pioBaHb B iHbpauepBoHoMy (IY) miamas3oHi criekTpa ONTUYHOTO BUIIPOMiHEHHA MOTPiGHO
nepezaTi 3acoby BUMIPIOBAHHA OAUHMIIO €HEPreTUYHOI OCBIT/IIEHOCT] 3 MEBHOW MOXU6-
Kot BuMipioBaHHA. OKpiM TOro, MOTPi6HO BU3HAYUTU WOTO AMHAMiuHWUW AiamasoH (gmia-
Ia30H BUMIPIOBaHHA eHEePreTUYHOI 0CBITI€HOCTI Ta NiHIWHICTb ¥ 11bOMY Aiama3oHi), a Ta-
KOX CITeKTpaslbHWii iiama3oH uyTauBocTi mpunany [1].

HasiBHe MeTponoriyie obnafHaHHA [JiA IPafyOBaHHSA, KanibpyBaHHa Ta mosipku 3BT,
fIKe BUKOPWUCTOBYETbCA Y METPOJIOTIUHUX LEHTpaxX Ta Ha MiANPUEMCTBAX BUPOOHUKIB,
He IOBHOW Mipot 3abe3meuye 3pOCTAOYi BUMOT'U PUHKY LOA0 METPOJOTiYHOro 3abes-
IIeYeHHs BUMIPIOBaHb €HEPreTNYHOI OCBITNEHOCT], CTBOPEHOI ONTUYHWUM BUIIPOMiHEHHAM
B iHdpavyepBoHOMY fiama3oHi cmekTpa [2, 3].

Y 3B'A3KY 3 UM, Memow 3anponoHo8aHoi pobomu € po3pobieHH HU3KU HOBITHLOTO
METPOJIOTIYHOTO 06nafHAHHA A BUpilIeHHA 3a3HaveHoi mpobneMmu, a came, METPOJO-
riuioro 3abesmnevyeHHs 3aco6iB BUMipOBa/NbHOI TEXHIKM, MPU3HAYEHUX [UIA BUMIpOBaHb
eHepreTUYHoi OCBIiTNEHOCT], CTBOPEHOI ONTUYHUM BUIPOMIHEHHSA V CHEKTPAIbHOMY fAia-
ma3oHi (0,6—25) MKM.

© IlTa6aumrkesny B., lo6posonsebkmit 10., 0p’es B., 2019
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BuKoHaHO MoOesnio8aHHs cxeMu aHAN0208020
iHmepgelicy Ha 0CHOBI BUMIPIOBATBHO20 NIOCUTIO-
8aya 3 OugepeHyianbHo — cmMpymosuMU 8X00d-
MU ma yOOCKOHONIAHO cxemy U anzopumm 6e3po3-
pusHoi aUMuBHO — MybMUNAIKAMUBHOI KOpeK-
uii, Wo 0ae MoX/ugicms 3MEHWUMU 8nJus 8xio-
HUX KOpesnb0o8aHux wymie onepayiliHux niocusosa-
uig ma mepexesux HagedeHb HA «3A2anbHUL» onip.

The simulation of the analog interface circuit
based on the measuring amplifier with differential
inputs and the ultrasonic scheme and algorithm of
non — destructive additive — multiplicative correc-
tion have been made. Such schematic of the analog
interface reduces the influence of input correlated
noise of operational amplifiers and network drives
on the «general» resistance.

The Fig. 1 shows us the Schematic of the electrical
functional analog interface for remote measurement
using multiplexer and resistive strain gauges, which

contains a measuring chain, a transmitter, the input
of which is connected to a DC source through an
analog demultiplexer, and the outputs of the mea-
suring chain through the analog multiplexer are con-
nected to the measuring amplifier, and a two-chan-
nel analog-digital converter with simultaneous sam-
pling. The measuring chain is made in the form of
three resistive current dividers, where one divider
is formed by a resistive strain gauge and adjusting
resistor, and two others — exemplary resistors.

At the Fig. 2 we can see the electric model
of the measuring channel in the software Elektronic
Workbench.

From the analysis of the simulation results
it was found that the random additive component
of the error would dominate. Since in the simulation
of the only random component of the error there is
a quantization error, the use of the differential met-
hod of measuring the output voltage will significant-
ly improve the metrological characteristics.

Knioyoei cnosa: modentosaHHs, aHanozo8uli iHmepgelic, sumiptosansHull nidcumosay
3 OuhepeHuianbHO-CMpyMoBUMU 8X00amu, MeH300amyuk, OUCMAHUIUHI 8UMIDIOBAHHS, KOPenbOBAHI WyMU.
Keywords: analogue interface, demultiplexer, measuring amplifier, converter, strain gauge.

3a313w;a171 V BiIOMUX CXeMax BUMIpiOBalbHUX IificUN0BayviB 3 audepeHuianbHo —
CTPYMOBUMM BXOZIAMU KOPEKI1lif KOPeNbOBaHUX IIYMiB Ta MEPEXKEBUX HABELEHb HA 3a-

/. Opnamcvrutl

JI. Ky3pmuy

TalbHUN OTp V «3eMJAHOMY» KOHTYpPi [1—3] peanisyeTbca LINAXOM 3a3eMJI€HHA iHBEp-
TOpa CTPYMiB Ha iHBEPTYBaJLHOMY BXOAi CyMaTopa. Aje lie He [03BOJIAE OTPUMATU ITif-
CWeHHS. KOPUCHOT'O CUTHAJY Ta Moro (inbTpauilo B TaKOMY ITifCUIOBAYI.

Mema yiei cmammi — po3po6eHHs BUMIPIOBAILHOTO MificCU0BaYa 3 andeperuianbsio —
CTPYMOBUMM BXOAAMW, BUILHOTO Bifi 3a3HaYeHWX BUllE HeOMiKiB, Ta aHanoroBoOro iHrepdeii-
Cy s 6araToTOYKOBUX BUMIPIOBAILHWUX CUCTEM LEHTPII30BAHOTO TUITY 3 TEH30[ATINKAMU.

B. KsacHikos

© Opuarcbkuit [l., Ky3sbmuy JI., Kacuikos B., 2019 31
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HasedeHo pe3ynemamu 0ocnioxeHb mensogux
pexumie i cgimnomexHiYHUX napamempig 3pas-
Ka c8imn00i00H020 c8imMusbHUKA 8 npoyeci pobo-
mu. BuzHayeHo 30amHicme c8immno0ioOHUX mMoOy-
Jlig npomucmosamu pyuHieHit 0ii menna. 30iticHeHo
KOHMPOMe NOMeHYiliHo HeHadillHux enemeH-
mie KOHCMpYKUil, MiyHocmi KpinumeHUX 3'€OHaHb.
Po3paxosaHo cgimnosy egpekmusHicme c8imso0i-
00HUX MOOyJ1i8 HeNPAMUMU | NPAMUMU MeNIo8UMU
i ONMUYHUMU 8UMIPIOBAHHAMU.

The paper presents results of the thermographic
and numerical analyses of the chosen design of the
LED lamp radiator. The LED technology is characterized
by the most dynamic development in the lighting mar-
ket. The object of the test is the LED-1 product, which
represents the unit module of the multi-module ligh-
ting system. Due to high heat flux on the small surface
of the individual diodes, problems related to the light
source cooling become to be one of the basic ones. The
parameters of the test modes for the effects of chan-
ges in temperature are selected taking into account the
physical and mechanical properties of the materials
used in the manufacture of the product. Tests were con-
ducted in a windless, dark room. Heat was discharged
through convection and radiation. The tests in a dark
room were conducted. Heat was discharged through
convection and radiation. A thermoelectric transducer
chromel-copel with dimensions of 400 um was used to
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measure the temperature. The temperature was mea-
sured by passing a nominal current of 1,67 A through
the module. The test results were analyzed and pro-
cessed. Based on the result it was decided that the
works will be continued using the advanced test stand,
equipped with the system of the forced air circulation,
control and data acquisition system connected with set
of the temperature measurers and improved barriers,
preventing the interference of the light flux with the
thermographic measurement.

The results of studies of thermal conditions and
lighting parameters of the sample of the LED lamp
in the process of robots are given. The ability of LED
modules to resist the destructive action of heat has
been determined. Inspection of potentially unre-
liable structural elements, strength of fasteners has
been done. The luminous efficiency of LED modules
is calculated by indirect and direct, thermal and op-
tical measurements. For the clarity of the working
picture was a measured base spectral characteris-
tic. The case temperature, with basic measurements,
was 45 °C, and the ambient temperature was 24,2 °C.
Analyzing the measurement results — the devia-
tion of the light characteristics amounted to < 10 %.
Bringing measurement results to model drawings in
CAD SolidWorks allowed us to create a consistent
computer model of the product. The model allows
with sufficient accuracy to carry out all the calcula-
tions for thermal and mass-dimensional data.

Knioyoei cnoea: c8imi00iod, cnekmp 8unpomiHIOBaHHS, Mensiosi 3anexHocmi, menosull pexum, homomempis,

c8imaomexHi4Hi BUMIPIOBAHHA.

Keywords: LED, radiation spectrum, thermal dependencies, thermal conditions, photometry, lighting measurements.

06Xi,T.I,H0 HE BUXOQUTU 3a Mexi BCTaHOBJLEHOT'O BleO6HMKOM MakKCUMYMy KPUTUY-

nnﬂ 3abe3neyeHHA ONTUMaJbHUX XapaKTePUCTUK HAIiBIIPOBIAHUKOBUX IPUCTPOIB He-

HOI Temmeparypu p-n-mepexony. SK MPaBwilo, UbOTO MOXHA LOMOTTUCSA, 3ACTOCOBYIOYN
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[posedeHo aHaniz ocobausocmeli oOMpuMAaHHa
paodionokayitiHoi iHghopmauil, a Makox 8usHa4eHo
nepesdau 8UKOPUCMAHHA KOPOMKUX IMNy/ibCi no-
pigHsHO 3 iMnynbcamu 0oszoi mpusanocmi. Y xooi
00C/IOXKEHHA BU3HAYEHO, WO 0d/IbHICMb 0O6MeXy-
€MbCA Xapakmepucmukamu imnysecy i empama-
MU 3G nowupeHHs. [losai imnyibcu MoXyme HaKkAa-
damuca U iHmepnpemysamucs sk 00uH 8iobumuti
exo-cueHan abo o6’ekm. Kopomki imnynecu nokpa-
wytoms po3dineHicme PJIC, nogepmaroyu okpemi
€xX0-CU2Hanu, ane 0NA iX BUKOPUCMAHHA HeobXiOHa
cucmema 3 6inbl WUPOKOK CMy2010 NPONYCKAHHSA.

Odessa,
e-mail: troiccaya@gmail.com

In this paper, we analyzed the features of ob-
taining radar information, and also determined the
advantages of using short pulses in comparison
with pulses of long duration. In the course of the
study it was determined that the range is limited
by the characteristics of the pulse and the propaga-
tion loss. Long pulses can be superimposed and in-
terpreted as a single reflected echo or object. Short
pulses improve the radar’s resolution by returning
individual echoes, but they require a system with
a wider bandwidth.

Kniouosi cnoea: padionokayitiHa iHopmauis, KOpomeki iMnynecu, exo-cueHan, cmMyaa NPonycKaHHA.
Keywords: radar information, short pulses, echo signal, bandwidth.

I. BapaHos

Ha BiIMiHY Bif cucTeMm 3B'I3KY B pafiionokanitHux cucremax (papjionokaropax) ny-
)Ke BEeNUKI BTpPATU Ha WINAXY curHany. IloasiliHe MpOXOmKEHHA CUTHANOM BifcTa-
Hi y NIpAAMOMY i 3BOPOTHOMY HAIlpsMKaX B [jBa pasu I€PEBUILYE BifiCTaHb MTPOXOIKEHHS
CUrHaNy B mpolueci 38'A3KY; OKpiM TOro, € BTpATW, MOB'A3aHi 3 eheKTUBHOIO IJIOLIE0 Bi-
nobpaxenns i koediuientom BifoOpaxeHHa uini.

BuxopucroByioun piBHAHHA pajionokauii, MoxHa po3paxyBaTu piBeHb MIPUNHATO-
TO CUTHANy, W06U BU3HAYUTU, YU [OCTATHA IOTYKHICTb [JA BUABJNEHHA IMITYZIbCY pa-
nionoxaropa. Oxpim Toro, misa 30inblIeHHA [ANbHOCTI BUABJIEHHS [OCTATHLO KOPUCHUM
€ 00'enHAHHA [eKinbKoX iMIyNbCiB 3 METO HaKOMWUeHHs Oinbuioi MOTYKHOCTI curHa-

Ny W ycepepHeHHa wymis[1].
Ha cvoropHi 3acTocyBanHsA TexHonorii HapkopotkoimmynbscHoi (HKI) papionokauii no-

3BOJIAIE BUPILIUTYU 3aBAAHHA BUABLEHHA MaJlopO3MipHUX HU3bKOWBUAKICHWUX Linen (y To-

MY YUCni TaKuX, 10 MAWTb MaNy pajianbHy KOMIIOHEHTY WIBUAKOCTI) Ha Thi BifA3epka-
neHb Biz mosepxHi [2, 3]. V HKI PJIC sk 3oxpyBanbhunit curnan (3C) BUKOPUCTOBYIOTHCA

I. IopiwHa
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T. JIeoHOB, IPOBiAHWN iHXeHeD,

B. KoBanb, 3acTyImIHUK HavyalbHUKA Bipminy,
A. leM4eHKO, HauaIbHUK Bifpiny,

[II «YkpmeTpTecTcTaHAapT», M. Kuis,
sila@ukresm.kiev.ua

Po3znaHymo cehepy BUKOpUCMAHHA HaAMAy
mpocig i KaHamie y cnopyoax i KOHCMPYKYisX.

poaHanizoeaHo Memoou 8UMIpIOBAHb i Hase-
0eHO 3pasku npusadie 0114 BUMIPIOBAHHA CUMU HA-
msz2y mpocie.

HadaHo pe3ynemamu kani6pysaHHa npunaoie
Ha cneyianbHOMy CmeHO.

HasedeHo iH(hopmauito cmocosHo Haykoso-
NPAKMUYHO20 CeMiHapy, NPUCBAYEHO20 NUMAHHAM
8nsugy egheKmusHoi cucmemu KOHMPOK Hams-
2y mpocie Ha napamempu 6e3neku cnopyo i KoH-
cmpykuid.

G. Leonov, leading engineer,

V. Koval, deputy head of department,
A. Demchenko, head of department,

SE «Ukrmetrteststandart», Kiev,
sila@ukrcsm.kiev.ua

In the article the sphere of use of tension of ropes
and cables in buildings and structures is considered.

The methods of measurements are analyzed and
examples of devices for measuring tension power
cables.

The results of calibration of devices on a special
stand are given.

The information on the scientific and practical
seminar devoted to the issues of the influence of an
effective system of control of the tension of cables
on the parameters of the safety of structures and
structures is given.

Knio4oei cnoea: cuna Hamszy mpocis, memposnozidHe 3abe3neyeHHs,KanibpysaHHs npunaoie, KaniépysansHuli cmeHo,

6e3neka cnopyo.

Keywords: tension power cables, metrological support, calibration of devices, calibration stand, safety of structures.

yCBiTOBiﬁ iHXeHepHIN mpakTULi HATAr TPOCIB i KaHATiB WIWPOKO BUKOPUCTOBYETH-
CA V CITOPYAAX i KOHCTPYKLIAX, TAKUX AK PO3TSAKKU MOCTOBUX KOHCTPYKLiN; O6ypoBi

BULIKU Ta BEXi; WOTrAU ! aHTEHWU PajiopeneiHux, CTUIbHUKOBUX, IHIIUX CUCTEM 3B'A3KY;
TATOBO-TPOCOBI CUCTEMW YIpaBAiHHA MexaHisMamu i Mamumuamu B asiauii, mammHob6y-
LYBaHHi, IHWIWX rany3iX; MOHTaX i 06CNYrOBYBaHHA IiBICHUX CTPYMOIPOBIZHUX NiHiit
eHepreTUYHNX Mepex i miasicHux kabenis 3B'A3KY.

¥ Bcix BUNafKax cuila HaTATY TPOCA € HOPMOBAHOW BEIMYMHOI0, AKa Mae BUMipioBa-
TUCA 1 MATPUMYBATUCA i3 3aaHO0 PO3POOHNKOM KOHCTPYKUii TouHicTio. Ins 1uboro Mo-
e 6YTW BUKOPUCTAHWI MOCNILOBHO BOYLOBAHWIL Y CUCTEMY HATATY TPOCA CUILOBUMIpIO-
BaIbHUM paruuk. Lleit MeTop 3abe3neyye HAUBULLY TOUHICTb BUMIPIOBAHb.

Ane Hail6inbul MOLIMPEHUM i 3pyYHUM METOAOM € BUMIPIOBAHHA CWIU HATATY Tpoca
6€e3 PO3pUBY BUMIPIOBAILHOrO JlaHIora. [Ins 11bOr0 BUKOPUCTOBYIOTHCA HAKNAAHI AUHA-
MOMETPU, KL 3AilCHIONTb BUTMH HATATHYTOTO Tpoca Ha GikCcoBaHiil AinbHWULi 1 BU3HA-
YaloTb CWIY HATATY AK GYHKUiI0 BEAUYMHM I CUAM NPOTUHY, a TaKoX AiameTpa Ta TU-
Iy Tpoca.

[IpuHuUn BUMiplOBaHHA NPeACTaBIeHO Ha puc. 1.

TeopeTuyHO cuna MPOTUHY TPOC], W0 Aie Ha AATYMK i AOpiBHIOE peakuii omopu, BU-
3HavaeTbcs Gopmynoto [1]:

F,=Fsino+F,sina=R

yom/

(1)

© Jleoxos I., Kosanb B., lemuenko A., 2019
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3anponoHOBAHO BUKOPUCMOBYBAMU HEBU3HA-
YeHicmo 8UMIPIOBAHHSA 0718 OUIHIOBAHHA 8N1UBY BU-
naokosoi ma MemoOuYHoOi NoxXuboK Ha pe3ybmam
BUMIPIOBAHHA. fIK KilbKiCHUU NOKA3HUK énauey me-
MOoOUYHOI NOXUBKU 3aNPONOHOBAHO BiOHOWEHHS
pi3HUYi MiX meopemuyHUMU U eKcnepumMeHmane-
HUMU 0aHUMU 00 cepedHbOI NOXUOKU iX BU3HAYEH-
HA. AK KinbKicHUU NOKA3HUK 8nausy 8unaokosoi no-
XUGKU 3aNpONOHOBAHO 8iOHOWEHHS HeBU3HAYeHOC-
mi 8UMIpIOBAHHA eKcnepuMeHmManbHUX OdHUx 00
HegU3HAayeHOCMi 8UMIPIOBAHHS MeopemuyHux 0d-
HuX. 3a3HayeHi NOKA3HUKU 30CHOBAHO HA npuny-
WeHHI, Wo meopemuyHi U ekcnepumeHmansHi 0a-
Hi po3nodineHi HopmasneHo. TeopemuyHul po3no-
0in 3MiHIEMbCA 8 MeXax CyMApHOI HegU3Ha4eHoC-
mi eumiptosaHHs muny B OocnioxyeaHozo napa-
mempa. Qi3udHa cyme NOKA3HUKA ensausy mMemo-
OUYHOI NoxubKu — UMOBIpHICMb, 3 AKOIO pe3ysb-
mamu 8UMIPIOBAHHA CePeOHb020 3HAYEHHA NOKA3-
HUKG, 8U3HA4YEH020 eKcnepuMeHmMainbHo, Micmame-
CA 8 MEXax MOXJ/1UB020 BiOXUJTEHHA MeopemuyHo20
3HAYeHHA Yb020 NOKA3HUKQ.
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The article offers a new way of estimating
the influence of random and methodical errors
to the result of measurement for the measure-
ment uncertainty index. The ratio of the difference
between theoretical and experimental data is pro-
posed from the average error of their determina-
tion for the quantitative indicator of the influence
of methodical error. The ratio of the uncertainty in
the measurement of experimental data to the uncer-
tainty in measuring theoretical data for a quantita-
tive measure of the effect of a random error is pro-
posed. These indicators are based on the assump-
tion that the theoretical and experimental data are
normally distributed. The theoretical distribution va-
ries within the total uncertainty of measurement of
type B of the parameter under study. The physical es-
sence of the indicator of the influence of the metho-
dical error is the probability with which the results of
measuring the average value of the indicator (deter-
mined experimentally) are within the limits of a pos-
sible deviation of the theoretical value of this indica-
tor. Figure — 3. Table 1. References — 14.

Knio4oei cnoea: HesusHayeHicmb 8UMIpIOBAHHS, 36ie pe3ynbmamis, (iMosipHicMe, 8UNAOKOBA NOXUOKA, MemoduYHa
noxubka, meopemuyHe 00C/TIOXeHHS, ekcnepumeHmanbHe 00C/TIOXKeHHS, BUMIDIOBAHHSA, NOXUOKA BU3HAYEHHS

cepeaHboeo 3HA4YeHHA.

Keywords: uncertainty of measurement, coincidence of results, probability, random error, methodological error,
theoretical investigation, experimental study, measurement, error of determination of mean value.

Bunpo6yBaHHa MPoAYKLil Ha Bcix eTamax ii XUTTEBOTO LUKNY — BaXKIUBUIL e1€MEHT
3abesmeyenHs ii axkocti. 0CO6NNBO aKTyanbHUMWU BUITPOOYBAHHA € Ha eTari IpoBe-

LeHHs HayKOBO-[0CiAHNX 1 BOCNIAHO-KOHCTPYKTOPCHKUX POBIT Ta Ha eTami BUPOOHULTBA
mpopykuii. Came Ha LMX eTamax XWTTEBOTO LUUKIY B IMPOAYKLil GopMytoTbes Ti BRACTM-
BOCTI, AIKI HANPABNATUMYTbCA Ha 33L0BOJIEHHA ITOTPe6 CIIOXKMBAYIB HA MOAANBIUIUX €TaIlax
XUTTEBOTO LuKNy. To6TO, HA eTamax HAYKOBO-LOCHAIAHWX i AOCHIAHO-KOHCTPYKTOPCHKUX
pobit Ta BUpoOGHMUTBA mponykuii dopmyeTses ii AkicTh. BumpobyBaHHA MTPOBOAATHLCA
3 KOHKDETHOW MeTOl0, CIPAMOBAHOI0 HA BUPILIEHHA 3aBLaHb OTPUMAHHA LOCTOBipHOI

© Kopo6ko A., Hasapsko 0., 2019
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B. Jlyna, 3aCTyMHUK ANpPEKTOpa iHCTUTYTY
3 HayKOBOI AifnbHOCT,

S. Cherepkoyv, Candidate of Technical Science,
Director of the Scientific and Technical Institute
of the National Metrology Service of Ukraine,

V. Dulya, Deputy Director of the Institute

on scientific activity,

B. ManABCbKUM, HavyalbHUK HAYKOBO-METOAUYHOTO V. Maliavskyi, Head of scientific — methodical
Ta OpraHiszauiitHoro Bianiny ouidku BipmosipHOCTi and organizational department conformity assessment

3ac06iB BUMipIOBaNbHOI TEXHIKM,
OII «YxpmeTpTecTcTanpapT», M. Kuis,
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Po32naHymo npuHyunu po3pobneHHs npoye-
Oyp OUiHKU 8i0N0BIOHOCMI AK OCHOBHO20 efleMeH-
ma 0osedeHHsA 8i0nosidHocmi 3acobie 8UMipto8asb-
HOI mexHIKU 8CMAHOBIEHUM 8UMO2aM ma nioxoou
0o ix 8ubopy.

Since January 01, 2016, new legislation in the
field of metrology came in force in Ukraine. There
have been significant changes in the regulation of
metrological activity in accordance with the new Law
of Ukraine “On Metrology and Metrological Activity’,
which is harmonized with European legislation, in
the country. Thus, the new Law lacks such forms of
metrological control as state acceptance tests and
state control tests, as well as state metrological
certification of measuring instruments. Instead of
these types of metrological control the conformity
assessment system of measuring instruments
according to established requirements has been

Knioyosi cnoea: ouiHka 8ionogioHocmi, mexHiyHi peznameHmu, npoyedypu ouiHKu 8idnogioHocMi,

MO0y OYiHKU 8iON0BIOHOCMI.

Keywords: conformity assessment, technical regulations, conformity assessment procedures,

conformity assessment moduls.

Yxpaiui mpotarom 6arathox poxis BinOyBaloThCA pedopMU Y Takux chepax AisnbHOC-
Ti AK CTaHAapTU3alis, cepTudikanis, ouinka BigmoBigHOCTI, MeTponorisa Ta, 1 B3ara-

measuring instruments,
SE «Ukrmetrteststandard», Kyiv,
e-mail: ukresm@ukresm.kiev.ua

implemented. Therefore, this article considers new
approaches of the conformity assessment system
of measuring instruments according to established
requirements and is a logical continuation of an
article published in Metrology and Instruments
journal (1 (69), 2018), which considered the basics
of development and operating the conformity
assessment system of measuring instruments. This
article considers some issues related to conformity
assessment procedures. Criteria for the selection of
modules for the conformity assessment procedure and
their description are defined. The existing approaches
for selection of conformity assessment procedures
of measuring instruments and the cooperation of
manufacturers (suppliers) of measuring instruments
with designated conformity assessment bodies on
the market are given. The article offers practical
interest for manufacturers of measuring instruments
for the legal regulated sphere.

C. Yepenkos

ni, v chepi TEeXHIYHOrO PeryiioBaHHA 3 METOW BXOAXEHHS A0 CBITOBOTO PUHKY IOBHO-
IIPaBHUM WOTO YYaCHUKOM. A lle MOXJWUBO NUllIe MINAXOM ajanTalii HalioHanbHOrO 3a-
KOHOZABCTBA [0 €BPOIECHKOTO Ta MiXHAPOJHOTO.

3 1 ciuna 2016 poky B Vkpaini Ha6ye uuuHOCTi 3akoH Vkpainu «IIpo MeTposoriio
Ta METPOJIOTIYHY AiANbHICTbY, AKUIA rapMOHI30BaHO 3 €BPOIECHKUM 3aKOHOLABCTBOM
y uin chepi pianbrocri. V BignosigHocTi i3 monoxeHHAMW 3aKOHY Binbynuca pocTart-
HbO CYTTEBL 3MiHW IMOPiBHAHHO 3 TOTMEpPEeLHIM 3aKOHOLABUUM aKTOM, KWL PEry/ioBaB

B. Mansscbrull
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Y mpaouyitiHux aHanizamopax cymapHoi KoHyeHmpauit 20-
ployux 2asig (cymiwi KoHueHmpayit 2opro4ux 2asis) 6ydyemoca 3a-
JIeXHICMb 8eNUYUHU CU2HANY 018 KOXHO20 KOMNOHeHMa cymiwi 8io
ix KoHUeHMpauit Lle «gisno» cueHanie Mae eknaoamucs 8 mexax
8i0 0,5 00 50 % HUXHbOI KOHUeHMpayitiHoi 2paHuyi 3aimucmocmi
(HKI13). [padyrosarHs makozo aHanizamopa 30iliCHIEMbCA 3a AKU-
MOCb 2a30M, WO MICMUMbCA 8 MeXax «gisna». 3azeuyall 0na ybo-
20 BUKOpUCMOBYEMbCA MemaH abo nponaH [1, 2]. Y cmammi pos-
271A00€EMbCA MOX/IUBICMb YNPABIHHA CEIeKMUBHICMIO AHANI3Y 2a-

308UX KOMNOHEHMI8 8HACNIOOK Memodie HezamueHoI Ginempauii

[3] KOpucHO20 cuzHany 8 oNMUYHOMY Mpakmi 2a30aHani3amopa.
IcHye 6aeamo aHanimuyHux 3a0ay, 0715 8UpileHHsA AKUX He0bXiOHO
docAazmu 00HAKo8oI yymausocmi 00 BUMIPHBAHUX 2A308UX KOMNO-

HeHmis. Hanpuknao, y 3a3HayeHomy suuje aHanizamopi cymapHoi

KOHUeHmpauii 20proyux 2asie y nosimpi. JJiticHo, pi3Hi 2optoyi 2asu
MOXymb npu3zsecmu 00 AHAI02iYHUX HACIOKiB, | HEMAE MOXUBOC-
mi 8U3H@4YamMu KoOHUeHmpauyito KoxHoz2o. Hatibinew yacmo 3ycmpi-
yaomoCa maki 20piodi 2a3u AK Memax, 6ymax, nponax. 38u4atiHo
6axaHo, wobu Cu2Hani3amop 20ploYux 2a3ie Mag 00HaKosy Yym-
Jiugicme 00 Yyux 2asig i He peazyeas Ha 3agaxaroyi, maki, Ak CO,.

V. Kozubovskyy, doctor of technical sciences,
professor of mechanical engineering technology,
Uzhgorod National University,

e-mail: kozubvr@gmail.com

In the traditional analyzers of the total concentration of
combustible gases (a mixture of concentrations of combustible
gases), the dependence of the signal value for each component of
the mixture is determined by from their concentrations. This signal
should be enclosed in the range from 0.5% LEL to 50% of the LEL. The
calibration of this analyzer is carried out on some gas that lies within
the this range. Usually methane or propane is used for this purpose
[1,2]. In the article the possibility of controlling the selectivity of the
analysis of gas components by the methods of negative filtration
[3] of the useful signal in the optical path of the gas analyzer is
considered. There are many analytical tasks for which it is necessary
to achieve the same sensitivity to the measured gas components. For
example, in the analyzer mentioned above, the total concentration
of combustible gases in the air. Indeed, different combustible gases
can lead to similar effects and it is not possible to determine the
concentration of each. The most common are flammable gases
such as methane, butane, propane. Of course, it is desirable that
the combustion gas alarm has the same sensitivity to these gases
and does not respond to interfering, such as CO,.

Kniouesi cnoea: cuzHanizamop, 20pioyi 2a3u, KOHUeHMpauis, cymiwi, cenekmusHicme, 4ymsugicme.
Keywords: signaling device, combustible gases, concentration, mixture, selectivity, sensitivity.

3iB i He pearyBaB Ha 3aBaxawui, Taki, Ak C0,, HeoOXifHO abu BifHOUIEHHSA CBiTNO-

nna TOrO, 06M CUTHaNi3aTOpP FOPIOYUX Tas3iB MaB OfHAKOBY UYTAMBICTb [0 LUX ra-

BUX IIOTOKiB po60YOro W OMOPHOTO KaHAliB aHani3aTropa KOHLeHTpauii roprounx rasis
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Tyr ®(L) — cBiTNOBUI MOTIK AxKepena BUunpominoBanHa; 4, (A, X,

®, M, [ @ (X)) 4, (A X )70 (M) dA . (2)
@, LMoM)4,0x,0t, (M) dh

o A, O X

max )

dyHKuii mornMHaHHA i-0ro BUMiploBaHoro abo j-oro 3aBaxaio4oro rasy; T, (1), T, (A) —
GyHKUil TPOIyCcKaHHA OMTUYHOTO TPAKTy Po6OUOro W OMOPHOTO KaHaniB; mapameTpu M,
L — BW3HAYalOTbCA TEOMETPUYHUMU NTAapaMeTPaMU ONMTUYHUX KaHanis; A, A,. Ay. Ay —
TPaHWYHI JJOBXUHMW XBWIb ONTUYHUX KaHAJiB.
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Po32nHymo supiwieHHsA HayKog8o-npakmu4Ho20
3a80aHHA PO3POBIeHHA cucmemu KOHMPOJ Nna-
pamempig cepedosuwya 8 axkeapiymi 8io cmeoper-
HA CMpYKmypHoI cxemMu ma anzopummy pobomu
00 po3pobrieHHs CXeMU eneKmpu4Hoi NPUHYUNo-
80i. llpoaHanizosaHo akmopu, Wo 8nausaomMe Ha
Xummesy OisinibHicmb pub 8 akeapiymi ma 8cmaHos-
JIeHO OCHOBHI 3 HUX, fIKi NOMPi6HO KOHMpOI8AMU.
[posedeHo po3paxyHoK Hesu3Ha4YeHocmi pesynbma-
mig BUMIPIOBAHHA 8CMAHOB/IEHUX OCHOBHUX hapa-
Mempis cepedosuwyd, a came, memnepamypu ma
PpigHA pO34UHEHO020 KUCHIO, AKUU 008i8 MOX/IUBICMb
3a6e3neyeHHs 8UCOKOI MOYHOCMi ma 0oCMosipHoC-
mi pe3ynbmamie 8umipto8aHe OmpumMaHux 3a 00no-
MO2010 po3pobiieHoi cucmemu KoHmMposto. Taka cuc-
mema KOHmMpoJo Haddae Mox/usicme 3abeaneqyumu
8IOHOCHY NOXUGKY BUMIPIOBAHHS, He 2ipuly Hix 0,5 %.

The paper considers the solution of the scien-
tific and practical task of developing a system for
monitoring environmental parameters in an aquari-
um from creating a structural diagram and an algo-
rithm to working up to developing a basic electrical
circuit. The factors affecting the livelihoods of fish in
an aquarium are analyzed, and the main ones that
need to be controlled are established. The uncertain-
ty of the measurement results of the established ba-
sic parameters of the medium, namely temperature
and dissolved oxygen, was calculated, which proved
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the possibility of ensuring high accuracy and relia-
bility of measurement results obtained using the de-
veloped control system. The developed control sys-
tem allows to ensure the relative measurement error
not worse than 0.5%.

The need to develop a control system is connec-
ted with the fact that in order to ensure the normal
development of fish and plants in the aquarium, it is
necessary to create an environment that is as much
as possible natural. This requires timely temperature
control, as well as control of the pH and dissolved
oxygen, which is possible only with the help of an
automatic control system.

The system allows the sending of SMS com-
mands for switching on/off the heating and aera-
tion of water in the aquarium, receiving reports on
the condition of the heater and the aerator (on/off)
and the measured environmental parameters. It is
possible to program, for example, sending messa-
ges with abnormal increase or decrease in tempera-
ture or the suspicious rate of its change. In the course
of the work the structural and electrical principles of
the control system were created, the algorithm of
its work was being compiled, the uncertainty of the
measurement of the main parameters of the environ-
ment in the aquarium was carried out, which proved
the possibility of providing high accuracy and relia-
bility of the results of measurements obtained with
the help of the developed control system.

Knioyosi cnoea: cucmema, noxubkad, He8U3HAYEHICMb, MOYHICMb, KOHMPO/Tb.

Keywords: system, error, uncertainty, accuracy, control.

yCy‘-IaCHOMy aKBapiyMi moTpi6HO HaMaraTucs BiATBOPUTW XapaKTepHi 0co6aAMBOCTI
BOZHOTO CepefoBuUIla 3a MPUPOAHUX YMOB AJs TOTO UM iHuioro Bupy pub. Ins ubo-
ro Tpeba 3HATU OCHOBHI Ta HEOOXifHI XapaKTePUCTUKU BOLHOTO CEPeNOBULIA: KUCIOT-
HICTb, XOPCTKICTb, TEMITEPATYPY, OCBiTNEHIiCTb [1].
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C. I'pueopeHkro
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29 ciuna po 02 niororo 2019 poky B HanioHanbHoMmy

yuiBepcureri (HY) «JIbBiBcbka moniTexHika» (6asa
«[onitexnik-3» M. Cnaecbke) Binbynaca Bceykpaincbka
HayKOBO-TeXHiYHA KoH(}epeHUiA MONOZMX BYEHUX Y La-
puti metponorii «Technical using of Measurement-2019»,
AKy opraHisyeana i mposena kadeppa indopmauinHo-
BuMiptoBansHux TexHonorin HY «JIbBiBCbKAa moOniTex-
Hika». CmiBopraxizaTopamMn KoHbepeHUii BUCTymUIN:
Axapemia merponorii Vkpainu, HauionanbHuii yHiBepcu-
TeT «JIbBiBCbKA MoOJniTexHikaw, HalioHanbHUN TeXHIYHUI
yHiBepcuter «KuiBcbkuil moniTexHiYHWIA iHCTUTYT iMeHi
Iropa Cikopcbkoro», [epxaBhe mipmpuemcrso «Haykoso-
JOCNiAHWN IHCTUTYT MeTposnorii BUMipioBanbHUX i ympas-
naoumx cucremy» (JIII «HAI «Cucrema).

YV poboTi koHdepeHuii B3AnM ydyacTb 84 yKpaiHCbKi
Ta 3aKopnoHHi daxisui y chepi meTponorii, cranpgapTu3sauii,
cepTudikauii Ta ympasninHa axictio. Cepep HUX HAYKOBLY,
iHXeHepW, acIipaHTyn Ta CTYAeHTU i3 19 BUIMX HaBYaNbHUX
3aKNafiB, YCTAHOB Ta MIATIPUEMCTB Pi3HUX perioHiB Ykpainu
(Iano-®pankiBchka, Kuesa, Onecn, Cym, XapkoBa, a Takox
Omone (Honbma).

Ha ypouucromy sBipkpurti kKoHbepeHuii 3 BiTanbHM-
MW CJ0BaMW BUCTYIIWAW TNipe3uzeHT Akapemii merposno-
rii Yxkpainm mpodecop €.T. Bonopapchkuii Ta AUpEKTOp
[HCTUTYTY KOMITIOTEPHWUX TEXHOJIOTi!, aBTOMATUKU Ta METPO-
norii mpodecop M.M. Muxkuituyk. Ha mneHapHux 3acipaHHax
noroBizni mpencraBwin npodecop H.I. Kocau (ITAT «®E[l»),
K.T.H. A.A. Creuenko (IIpAT «Exeproobnik»), mpodeco-
pn M.M. Mukwituyk, H.€. Ton (HauionanbHuii yHiBepcuter
«JIbBiBCbKA moniTexHikay), daxisui 3 OII «HAI «Cucremax
B.B. Iapakypa, 0.B. ILmax, I.I. KisniBcbkuit, daxisui
3 III «Ykpmerprecrcrannapt» I.M. IToronskuii ta III «IBaHo-
®pankiBcbkeTarpapTmerponoria» I.C. IMerpummy, 0.A. Bac,
[1.0. Cepepntok, mpodecop P.II. Murymenko (HauioHanbuwuii
TeXHIYHUI YHiBepcuTeT «XapKiBCbKUI MONiTeXHIYHWIA iH-
ctutyT»), mpodecop B.I. Unrinb (HauioHanbHa akagemis cy-
XOIyTHUX BilicbK Ykpainw iM. rersmana II. CaraiipauHoro).
TeMaTuKa IUIEHAPHUX [ONOBifieil CTOCyBanacs HAyKOBUX
1 TPaKTMYHWX aCIIEKTiB perynioBaHHA 3acobiB 3abes3meyeH-
HA AKOCTI IpOAyKLil; pe3ynbrariB LoCnimkeHb YibTpasBy-
KOBUX NiYMIbHUKIB, KanibpoBaHMX HA MOBITPi 3a aTMochep-
HOTO TWUCKY Ta Mif, Yac BUMIPIOBaHHA BUTPATU IPUPOLHOTO
rasy Ha BUCOKUX TUCKax; IMEepCIeKTUBWU MiAroToBku (axis-
1iB 3 MeTponorii Ta iHpopMauiiHO-BUMIPIOBAILHUX TEXHO-
70TiiA; HampAMiB MiXHapopHOI ocBiTHbBOI AisnbHOCTI 3 MeT-
posnorii Ta iHdopMauinHO-BUMIpIOBAIbHUX TEXHOJOTIN; pe-
3y/bTaTiB PO3pOO6JIEHHA Ta BUITPOOYBaHb ETAOHHWUX YCTaB
I71f BINTBOpDEHHA OfMHWILL TUCKY B Y/bTPa3BYKOBOMY jiama-
30HI Ta MOTY)XHOCTI Y1bTPA3BYKY Y BOLHOMY CepefoBULLi; ak-
TYaIbHWUX TIUTaHb PO3POONEHHSA Ta eKCIIEPUMEHTATILHOTO [0-
CNiZKeHHsA METOAMK IOBIPKM Ha 3ac06U BUMipioBaHHs 06'eMy
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Ta 06’'€MHOI BUTpATW ras3y; TEOPETUYHWUX AOCHiZKEeHb MeT-
ponoriyHoro 3abesmeyeHHA iHpopManiiHo-BUMIpIOBANLHUX
CUCTEM; Pe3yJIbTATIB JOCIIIKEHH:A PafionoKalitHUX Xapak-
TEPUCTUK [J1 BU3HAYEHHA Oe3MMiI0THUX JNiTaNbHUX aNlapaTis.

YV pamkax koxbepenuii Takox NpoBefeHO WIKONY-
cemiHap Ha Temy «Metponoriyni Bumorn 3a [ICTY ISO/IEC
17025:2017» mip xepiBauursom pouenrta 0.€. Manenvkoi
(IncturyT mipBumenns ksanidikanii merponoris Axkapemii
merponorii Ykpainm).

CrenpnoBi pomoBiai Bimo6paswnu UIMPOKY ramMy MUTaHb
IMiJ, Yac BWKOHAHHA MPAKTUYHUX BUMIipiOBaHb Ta ix MeT-
PoJIOTivHOro MmifTBEepIKEHHA. ABTOPAMU CTEH[0BUX JAO0IO-
Bijeit 6ynn 30 MONOZMX BYEHUX, LOKTOPAHTIB, acIipaHTiB
Ta 7 CTYLEHTIB; Mif, yac 06roBopeHb AOIOBIEl 3aB'A3yBaNNUCA
BaBi auckycii. 0cobnuBy yBary mpuBepHyna A0NoBiabL Kyp-
canta II. Muxainummna (HauioHanbHa akazeMif CyXomyT-
HUX Bilicbk Ykpainu im. rersmana II. Caraipayxoro) Ha Te-
My «BuMipioBaHHA KOOpAMHAT 6E3MiNOTHUX NiTaNbHUX ama-
pariB 3 BUKOPUCTAHHAM 3BYKOBOI Ta Bifeoamaparypu».

3a pesynbratamu po6oTu KoHdepeHuii omybnikoBaHo
36ipHuK Te3 pomosiment KoHdepeHuii, o Akoro ysiiuo
40 pobir yuacHwkis. Takox mopaHo 1o ZpyKy Vv daxoBomy
xypHani JIbBiBCbKOI moniTexHikn («MeTrponoris Ta BUMipio-
BaJbHa TeXHika») 12 crareit.

HaykoBi pomosipi, BucTymu " puckycii Ha kondepeH-
1ii gann MOXNMBiCTb 3AIACHUTU IPOLYKTUBHUN 0OMiH AoC-
BiZlOM MiX BITUM3HAHUMU [OCBifYEHUMU Ta MOJIOLUMU HaAy-
KOBUAMU i mpakTukamu B cepi mMerponoriuHoi pisnbHoCc-
Ti, 3MIIJHUTU B33EMO3B'A3KU MDX BULUMU HABYAJIbHUMU 3a-
Knaaamu Ans Mojanbuioi HaykoBoi criBmpaui Ta 3abesre-
yuTU 06MiH pesynbraTaMu [OCiZXKeHb 33 TeMATUKOW KOH-
GbepeHuii, cbopmyBaTu pekoMeHpalii mWOKO BAOCKOHANEHHSA
MeTpoorii Ta MeTPONOTiYHOTO MiATBEPAXYBAHHA W YIIpaB-
NiHHA AKICTIO B OCBITi Ta MPOMUCNOBOCTI.

3 MeTol IOZAabUIOTO HayKoBOro Ta iHdopMauiixo-
ro obminy B cthepi merponorii mip vac ii 6ypxausoro pos-
BUTKY Ta 3aJlyYeHHA TaJlaHOBWUTOI MOOAi L0 HAyKOBO-
pocnipanubkoi po6oTu B pesontouii HaronoueHo Ha HeoO-
xigHocTi miaroToBKM cyvyacHux ¢axiBuiB 3 indopmauinHo-
BUMIpIOBAJIbHUX TEXHOJOri, MeTponorii, cranpaaprusauii
Ta ceptudikauii; akueHTyBaTu yBary Ha B3aeMopii ocitu,
HayKu Ta BUPOOHUITBA, PAKTUYHOMY BIIPOBAKEHHI Hay-
KOBUX PO3p06IEHb MOJLOAUX HAYKOBLIB, PO3BUTKY METPOJIO-
riyxoro 3abesneyeHHs PO3MOPOLIEHUX BUMIPIOBAILHUX Ka-
HaniB kibep-disnunux cucrem ta «IHTEpHETY peueiix.

Bin6ynoca Takox 3acipanHa Axapemii Merponorii
VYkpainu.

B. AlJVK, doxmop mexHiuHUX HayK,
npogecop HY «J/IbgiBCbKA nonimexHikay,
207108a OpeKoMimemy KOHpepeHyli
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