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YypHan 3apeecTpoBaHo

y Minicrepcrsi toctuuii Ykpaixu,
cBizonTBO

cepin KB Ne 22796-126961IP

Vi ba0r 017 Ne 5(73). 2018
BKI0YeHo 7o Ilepeniky HaykoBux = 0

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

HAYKOMEeTPUuHOi 6a3u AaHux
Index Copernicus, nucr Bia 08.03.2013

9 1 o 0BTHA 2018 poKy y M. Knei BinbyBca Tperiit MixHapogHuii Gopym 3 nuTaHb TeXHIYHOro perynio-
= BaHHsA «Ponb CTaHaPTIB Ta TeXHIYHKX pernameHTiB AnA 3abe3neyeHHA CTanoro po3BuTKy eKoHOMi-
ki YkpaiHu B ymoBax rnobanisauii». Opraisysas Leit WwipokomactutabHuii 3axig AN «BceykpaiHcbKuii AepxasHuit
HayKOBO-BMPOBHNUMIA LieHTP CTaHZapTU3aLi, MeTponorii, cepTidikaLyii Ta 3axvcTy npaB CNOXUBaYiB» nif erifoio
MiHicTepcTBa eKOHOMIUHOrO PO3BUTKY i TOPriBAi YKpaiHu.

Y pamka Qopymy nposefieHo:

OcHoBHy cecito «(TaHAapTV Ta TeXHIYHi pernameHTIn AnA 6e3neku XuTTs, LOBKINNA, eHeproehekTUBHOCTI Ta iH-
(opMaLliliHoi 6e3neku», a TaKoX TP iHTePaKTUBHI NaHeni 3 Npe3eHTaliAMy 3apy6ixKHIX Ta yKpaiHCbKIX ekcnepTis;

«[lianor 3 6i3Hecom» — BnepLue opraHi3oBaHy B YKpaiHi iHHOBaLliiiHy OHNaiiH-NAaTdOpMYy.

3 MeTo 3a6e3neyeHHA CTanoro po3BUTKY MIANPUEMCTB cdepu TEXHIYHOTO perynioBaHHs, CTaHAapTu3aLii
Ta MeTpoorii, CNPUAHHA CTanomy po3BuTKy NiANPUEMCTB Pi3HUX Tany3eii eKOHOMIKI 3ac0bamu TeXHiuHOro pe-
ryMoBaHH, CTaHAAPTU3ALT 1 METPOJIOTIYHOTO 3a0€3MeyeHHA AK NepeayMOoBY 1A CTaNOro PO3BUTKY EKOHOMIKI
YKpaiHu B inomy yuacHuku Gopymy Bupituunn Hasatn PEKOMEHAALIT. 3okpema,

MinekoHomMpo3BUTKY YKpaiHu:

+ Pa3oMm 3 MiANPUEMCTBAMIA, YCTAHOBAMY Ta OpraHi3aLismu chepu TexHiuHOro perynioBaHHa, CTaHAapTu3aLii,
METpONorii i MeTPONOriuHOT AIANBLHOCTI MOCANTY 3B'A30K 3 6i3HECOM Ta NPOAOBXMTYM PobOTY 3 NUTaHb 3a3Ha-
YeHoi chepyt L4010 YAOCKOHANEHHA eNeKTPOHHOI ABOPiBHEBOI NNaTGOpM¥ B3aEMOpii BNajy 3 6i3Hecom, CTBO-
PEHOi 3a CNPUAHHA NPOeKTY «[liATpUMKa pamMKoBUX YMOB ANA TOPriBAi B YKpaiHi», AKUiA diHaHCYeTbCA Ypaaom
HimeyunHn i BUKOHYETbCA GIZ, Ta 3a pe3ynbTatamu gianory 3 perioHamu y xoai Dopymy B peximi oH-naiik;
PO3rNAHYTI MOXANBICTb 3aN0YaTKyBaHHA HOBOTO MPOEKTY 3a YYacTi0 MiXKHapOAHUX NapTHepiB L0A0 po3pob-
NIeHHA CTaHAAPTIB Ta TEXHIYHUX PernameHTiB, a TaKOX IX BNPOBAZMKEHH, i3 3aCTOCYBAHHAM LUTYYHOIO IHTENeKTY;
po3nouatin poboTy w00 niaroToBKM CTpaterii po3BUTKY CUCTEMY TEXHIYHOTO perynioBaHHsA Ha nepios 40 2025 p.;
3abe3neunTy peanizauito 3axogis, nepeadaueHux Yrooto npo acouiavito mix YkpaiHoto Ta €Ci Crpaterieto po3-
BUTKY CMCTEMU TEXHIYHOrO perynioBaHHA Ha nepiop 0 2020 p. 400 AOCATHEHHA BIANOBIAHOCTI 3i CUCTEMOIO
cTanaapTu3auii €C Ta NpUAHATTA €BPONEiCbKUX CTaHAAPTIB; 3a6e3neunTi KoopauHaLito pobiT 3 po3pobneH-
HA Ta nepernazy TeXHiYHUX pernameHTis (po3pobneHHs 41 HoBOro Ta 3miH 4o 17) BiANOBIAHO A0 3aBAaHb, BU-
3HaueHnx Yrogoto npo acouiavito mix YkpaiHoto Ta €C, CtpaTerieio po3BUTKY CUCTEMM TeXHIYHOTO PerynioBaHHs
Ha nepiog Ao 2020 poky Ta nnaHom po3pobnenHa Ha 2018-2019 poku;
NPOZOBXNTH PObOTY LLIOAO YA0CKOHANEHHA 3aKOHOAABCTBA Y cdepi METPONOrii Ta METPONOriyHoi AiANbHOCTI 3 Me-
TOH NPYBEAEHHA 10r0 Y MAaKCUMAnbHY BiANOBIAHICTb 10 €BPONEIACbKOI Ta MiXXHAPOAHOT MPAKTUKM; BXXUTI 3aX0AM
Lop0 HabyTTA NOBHOTO uneHcTBa YkpaiHu B MixkHapopHili opraHi3avii 3akoHogasuoi metponorii (O/ML) 5o 2020 p.;
3a6e3neunTy NiAroToBKY NnaHy 3axofis oo BCTyny Ao €BponeiicbKoi acoLialii HaLioHanbHMX MeTponoriy-
Hux iHcTuTyTiB (EURAMET) Ta €Bponeiicbkoro cniBpobiTHMLTBa B rany3i 3akoHopaByoi metponorii (WELMEC);
3abe3neynTn BUKOHaHHA y 2018 p. pobiT 3i CTBOPEHHA 3, YAOCKOHaNEHH: 3, 3BipeHHA 2 AepXaBHUX NepBuH-
HUX eTaoHiB.

HaykoBum meTponoriuHum eHTpam:
3a6e3neunT CTBOPEHHS, YAOCKOHANEHHA Ta 3BIPEHHA eTasOHIB, AKi CNPUATUMYTb IHHOBALIiHOMY PO3BUTKY
BiANOBiAHO Ao Mporpamu po3BuTKY eTanoHHoi 6a3n Ha 2018 — 2022 poku (cTBOpeHHA 14, yaockoHanexHa 17
Ta 3BipeHHA 20 IepXKaBHIUX NEPBUHHNX eTasoHiB);
aKTUBI3yBaTV CMIBNPALLO 3 KpaiHaM — TOProBenbHUMM NapTHepamin YKpaiHu LWAAXOM YKNafieHHs Ta pea-
ni3avii BiANOBIAHUX Yrof Ta 2-3-piyHMX Nporpam Npo CNiBMpaLyo; po3LUMPUTI B3aEMOZIl0 B paMKax npoek-
TiB TexHiuHoi gonomorn €C, UNIDO, CUTIS, GIZ Ta PTB; nposoBxuTy poboTy LOA0 YKNaZaHHA Ta peanizauii yroa
y Chepi TeXHIYHOro perynioBaHHA, CTaHAapTU3aLi i MeTponorii Mix BiZNOBIZHMMY opraHamm YKpaiku Ta op-
raHamu iHLLMX KpaiH.

AN «YkpHAHL»:
3a6e3neunty NpuitHATTA B 2018 poli He MeHLue Hix 2000 HaLiOHaNbHUX CTaHAAPTIB, FAPMOHI30BAHUX 3 MiX-
HapOAHUMU Ta €BPONENCbKIMM; PO3pobuTI [lopoXKHI0 KapTy MiABULLEHHA PiBHA rapMOHI3aLyi HaLioHanbHUX
(TaHAAPTIB 3 MiXKHAPOAHMMN Ta eBponeiicbkumin o 80% Ha nepiog Ao 2023 poKy; 3AIACHUTI 3aX0AN 00
MOCANEHHA IHCTUTYLIHOT CNPOMOXHOCTI HaLiOHANbHOTO OpraHy CTaHAapTU3aLii y pamKax peanisadii npoek-
Ty TWINNING.

HAAY:
3abe3neynTy NIATPUMAHHA CTaTycy NIANMCAHTA Yrof MPO BU3HAHHA CUCTeM akpeauTaLlii y BIANOBiAHMX chepax
3/AF, ILACTa FA.
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lpedcmasneHo pe3ynemamu 0OCHIOXeHHA HAABHUX Me-
modig 0719 nposedeHHA 2pynoBo20 eKCnepmHOo20 OUiHIOBAHHSA.
3acmocosaHo MemoO 2pynoso20 ekcnepmHo20 OUiHIOBAHHS, AKUL
ypaxosye KoMnemeHmMHicme 3adisHUX ekcnepmi@ HA OCHO8i no-
nepeoHbOi ix oyiHku. [lposedeHO 2pynose ekcnepmHe OUiHI8AH-
HA CMaHy Memposi02iyHo20 3abe3neqeHHsa 3a 0ecAmbmMa 8uoamu
8UMIpI08aAHHA. Pesynsmamu onpayb08aHo 3a 0onoMozoto cneyia-
Ji308GHO20 MA YHiBePCanbHO20 NpoepamHux 3acobis. lposedeHo
NOPIBHANbHUL aHAJI3 OMPUMAHUX pe3yslemamig 3 Memolo OYiHio-
8aHHA npudamHocmi memodie. BudineHo nepwioyepzo8i numax-

The article presents the results of research of existing methods
for conducting group expert assessment. The method of group
expert assessment taking into account the competence of the experts
involved on the basis of previously established criteria was used.
A group expert evaluation of the state of metrological assurance
for ten types of measurement was carried out. Results are processed
used of specialized and universal software. A comparative analysis
of the results obtained to assess the suitability of the methods
was conducted. The primary issues are metrological assurance for
measurements of electrical quantities and the measurement of time

HAl Mempos02iyHo20 3a6e3neyeHHs BUMIDIOBAHb eleKMPUYHUX ge-
JIUYUH Ma BUMIPIOBAHHA Yacy | yacmomu 019 nodansLwozo binbw
No2u6IeH020 BUBYEHHS.

and frequency for further in-depth study.

Kniouoei cnoea: mempornoziuHe 3a6e3neyeHHs, BUMIPIOBAHHS, 2pynoge ekcnepmHe OUiHIOBAHHs, KOMNemeHmHicmo
ekcnepmis, npozpamHut 3acié.
Keywords: metrological assurance, measurement, group expert assessment, expert competence, software.

JamTalilo HaliOHANbHOTO 3aKOHOZABCTBA JI0 3aKOHOZABCTBA EBpomeiickkoro Coio3y
(€C), a Takox IMpOBeAEHHA IHCTUTYLINHUX 3MiH BIANOBIAHO A0 €BpOIeNcbKOI mpak-
TUKW TIOKJaZleHo B ocHOBY pedopM y cdepi TexHiuHoro perynioBaHHA. [ns BUABNEHHA
Ta MMOJA/IbLUIOTO BUPINIEHHA MPO6IEMHUX MIUTAHb Y 1ilt cdepi A0UiNbHO WINPOKO BUKOPUC-
TOBYBATW T'PYIIOBE eKCIIePTHE OUiHIOBAHHA.
[pymoBe eKcIiepTHE OLiHIOBAHHA 3aCTOCOBYIOTh 3 METOW0 OTPUMAHHA OUIHKW TeB-
Hol mpo6nemMu Ha ocHOBi ayMku (daxiBuie (exkcrmepriB) 3 MeTOW IMOZANBLIOTO YXBajleH-

0. Benuuko

HA pimeHHA. [na peanizanii rpymoBOro eKCIepTHOTO OLIHIOBAHHA BAXJIUBO BPaxOBYBa-
TU MPAKTUUHY KOMIIETEHTHICTb KOXHOTO 3 eKCIIePTiB 3 ypaxyBaHHAM iXHiX 06'€KTUBHUX
mpodeciniux panux. Le migBumye AOCTOBIpHICTb MPOBEEHHA €KCIIEPTHOTO OLiHIOBAH-
HA. OKpiM 11bOTO, lle A€ MOXIWUBICTbL He AulIe 3RiNCHUTU crielianbHWii Binbip kBanidiko-
BAHUX eKCIIePTiB, ajie 1 ypaxyBaTu AYMKW BifiOpaHux s OliHIOBAHHA €KCIEPTiB, 3 MeB-
HUMU TlepeBaraMmu Ans 6inbur kBanidikoBaHUX eKcIeprTis, i BigXunnTH, 3a HeobXifHOCT,
MeHII KBanihikoBaHi OLiHKU.

T. Iopoienko

© Benunuko 0., Topaiexko T., 2018 3
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HauionansHuit TexHiuHWIA yHiIBEpPCUTET
«XapKiBCcbKWIl MONITEXHIYHUN IHCTUTYTY

posedeHo D0CiOKeHHS iMOBIPHICHUX Modeneli napamempu3a-
yii moKanbHUX 3MiH HecmayioHapHOCMi 8UNAOKOBUX 8UMIPHOBAIbHUX
cueHanis. BukoHano hopmanizayito imosipHicHux enacmugocmet He-
cmayioHapHux 8unaokosux cuzHasie; 30iticHeHo 8ubip modenel do-
CiOXeHHS; NposedeHO AHAI3 8nusy eekmis CneKmpanbHOI He-
CMAyioHapHOCMi Ha KOPebOBAHICMb 2APMOHIUIHUX CKIAd08UX BUMI-
PIOBANILHUX CUHATIB; OMPUMAHO Ma 00C/TIOKEHO YACMOMHO-4acosi
MoQesii asmoKo2epeHMHOCMI; BUKOPUCMAHO OUCKpemu308aHe He-
nepepaHe eeligriem-nepemeopeHHs 071 nidsuLeHHsA epeKkmusHoCmi
KOHMPposIio (0iazHoCMy8aHHs) cnekmpasneHux 3miH 8UMIpIo8asbHo-
20 CUHAsTY 30 MAMEMAMUYHUM cnoOi8aHHAM 83AEMHOI CneKmpartb-
Hoi" kopenauyii. JocnioxeHHA BUKOHAHO ONA BUPIWEHHA HAyKoBo-
NpAakmuy4Hoi npobiiemu HedOCKOHAnocmi ma obmexeHocmi meo-
pemuyHo20 06rpyHMy8AaHHA 3d CMBOPEHHA KOMN'IoMepu308aHuxX
iHopMayiliHo-8UMIPIOBALHUX NPUCMPOIB KOHMPOJTIO Ma didzHOC-
MYy8aHHA OUHAMIYHUX 06'€Kmis, IOKANbHO i 21106abHO Hecmauio-
HapHUX 3a C80IMU CnNeKmMpasbHUMU 81aCMUBOCMAMU.
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In the article investigations of probabilistic models of
parametrization of local changes of non-stationary random metering
signals are carried out. The formalization of the probabilistic
properties of non-stationary random signals was carried out, the
choice of research models was carried out, the influence of the
effects of spectral non-stationary on the correlation of the harmonic
components of the measurement signals was analyzed, the time-
frequency auto-coherence models were obtained and investigated;
discrete continuous wavelet transforms were used to increase the
efficiency of the control (diagnosis) of spectral changes measuring
signal in mathematical expectations of mutual spectral correlation.
The research is carried out to solve the scientific and practical
problem of imperfection and limitations of theoretical substantiation
in the creation of computerized information measuring devices for
monitoring and diagnosing dynamic objects locally and globally
unsteady in their spectral properties.

Knioyosi cnosa: HecmauioHapHicme, KozepeHMHicme, 8eligriem-aHasnia, KOHMpPOosb, 0iazHOCMYBAHHS.

Keywords: nonstationarity, coherence, wavelet analysis, control, diagnosis.

pobnema migBuueHHA edekTUBHOCTI iHdOpMaLin-

HO-BUMIDIOBIbHUX TEXHOJIOTi KOHTPOJIO 3MiHU
BJIACTUBOCTE IIPOMUCIIOBOTO YCTATKYBAHHA 1 arperaris
32 CTOXACTUYHMMU (BUIIAAKOBUMMU) BUMIpIOBaLbHUMMU
CUTHaJIaMU BUHUKJIA Ha TOvarkKy 60-X poki 20-ro cro-
nitta [1]. Ha cboropHi lle HampaAM MaTeMaTW4HOI cTaTuc-
TUKU 1 Teopii BUIAAKOBUX IPOLECIB, KU IHTEHCUBHO

© Ilanos II., Murywenko P., Kpomavek 0., Kopxos I., 2018

PO3BUBAETLCA Ta 00'€fHYE 3aBAHHA aHaji3y Hecralio-
HapHUX AUCKPETU30BAHMX CUTHAJIB ITi[, 4ac KOHTPOJO
IMHAMIYHWUX CUCTEM ISl IBOX IIPUKIAAHMUX HampsaMis [2]:

® BUABJIEHHA 3MiHW MapaMeTpiB BUIAAKOBUX CUT-
HaJiB Ta JlOKani3allis MOMEHTY 4Yacy IOYaTKy 3MiHu
(KOHTpONb HaAiHOCTI MPOMUCII0BOTO 06J1afiHAHHSA i ITe-
penaBapitHux CUTyauin);

n
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Pobomy npucefadyeHo 00CniOxeHHI0 00CAXHUX Weudkocmel
nepedasaHHs 0aHux cucmemamu nepedasanHs (CI1) 3a mexHosno-
2ieto VDSL2 y npoyeci pobomu 3a 6azamondapHumu mesiepoHHUMU
kabenamu mepexi [TAT «Ykpmenekom». [lpedcmasneHo pesynema-
mu eKkcnepuMeHmanbHuUx 00Ciox)eHb OOCIXHOI WBUOKOCMI nepe-
0agaHHsa CI1VDSL2 3a 8imyusHAHUMU 6azamonapHuMu menegoH-
HUMU Kabensmu. BukoHaHo aHanimu4He MoOento8aHHs pobomu
CI1VDSL2 3 ypaxysaHHam xapakmepucmuk 061a0HaHHA <Huawei»
ma Kopu2ysaHHa MemoOuKU pO3PaxyHKY WeuoKocmi nepedasaHHs
CI VDSL2. lpogedeHo 0ocnioxeHHA 3aexHocmi weuokocmi ne-
pedasarHa CI1VDSL2 8id 008XUHU A6OHEHMCbKOI NiHii, KoegiyieH-
ma 3a8aHMaxeHHA 6azamondapHozo kabens cucmemamu nepeoa-
8AHHA MA piBHA 308HIWHIX aOUMUBHUX 3aead. 3a peynTemamamu
nposedeHux 00C/i0XeHb HA0aHO peKkomMeHAayii ujo00 BNPOBAOKEH-
H#a mexHonoeii VDSL2 Ha mepexi [TAT «Ykpmesnekom».

The work is devoted to the research of achievable data transmis-
sion rates by transmission systems using VDSL2 technology (VDSL2-
systems) when working on multi-pair telephone cables of the PJSC

«YKP.
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«Ukrtelecom» network. The architecture of the modernized telecom-
munications network of the PJSC «Ukrtelecom» is considered. The re-
sults of the experimental research of the achievable transmission rate
of the transmission systems using VDSL2 technology for multi-pair
telephone cables after the access network of the PJSC «Ukrtelecom»
modernization, taking into account the crosstalk that occurs during
the parallel operation of the VDSL2-systems and the availability of
the ADSL2+-systems working in the multi-pair cable, are provided.
Analytical modeling of the VDSL2-systems operation taking into
account the characteristics of the <Huawei» equipment and domes-
tic telephone cables is performed. The method for calculating of the
transmission rate of the VDSL2-systems has been corrected on the
basis of the experiments and modeling results. Using the corrected
method, the research of the VDSL2-systems transmission rate de-
pendence on the length of the subscriber line, the load coefficient of
the multi-pair cable by transmission systems and the external addi-
tive noises level is carried out. The recommendations on the imple-
mentation of the VDSL2 technology on the PJSC «Ukrtelecom» net-
work based on the results of the research are given.

Kniouoei cnoea: cucmema nepedasatHs, mexHonozis VDSL2, waudkicme nepedagarHHs 0aHux, nepexioHi 3aeaou.
Keywords: transmission system, VDSL2 technology, data transmission rate, crosstalk.

0 OCTaHHBLOTO 4acy TexHonoris ADSL2+ [1] 6yna
nHaﬁmsmnmom i3 xDSL-TexHONOTiN, AKi 3aCTOCOBY-
BaIUCA [UIl TTEPefaBaHHA JAaHUX Ha BITUM3HAHUX Me-
pexax mmpoxocmyrosoro gocrymy (IICIH). Texnonoria
ADSL2+ 3a6e3meyyBana MaKCUMajbHy IIBULKICTD Tepe-
OaBaHHA JAaHUX 10 24 MGiT/Cc Y HU3XiAHOMY HampsM-
Ky (downstream, DS) Ta no 3 M6it/c y BucxigHoMy Ha-
mpaMKY (upstream, US). Ilpu 1bOMY peanbHa WIBULKICTb
repefaBaHHA JaHUX 3a GaraTomapHuM TenedoHHUM Ka-

© Banawos B., Jlawrko A., JIaxoBeubkuii JI., Opemkos B., Ckypixin B., 2018

GeneM 3anexana Bifi XapaKTepUCTUK abOHEHTCbKOI ni-
Hil (AJI), piBHA 3aBaz Ta KoedilieHTa 3aBaHTAXEHHA
kabens (uucna cucrem mepepasanns (CII), mo mapa-
JlenbHO TpautotoTb) [2]. 3ayBaxumo, mo BiacTaHi Bip
BY3Jla [OCTYIY L0 abOHEHTa cAraau 2,5 KM, a B OKpe-
MUX BUIlagKax i Oinblure.

Ha cvorophi Ha TenekomyHikauiitHiin mepexi po-
cryny IIAT «YkpTenekom» po3moyanocs BIIPOBaZKeH-
HA BUcCoKoumrBuakicHoi Texwonorii IICH VDSL2, aka Mmo-
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pedcmasneHo pe3ynemamu 0ocioxeHb 000AMKOBUX NOXU-
60K 8UMIPIOBAHHA 3ac06i8 KOHMPOJIIO, 3yMOB/IEHUX 3MiHOI HOp-
MOBAHUX 8NIUBHUX napamempig. [10Ka3aHo, wjo 019 00C/iOXeH-
HA Makux noxubok 8UKOPUCMOBYBAUCA eKCnepuMeHManvHi me-
modu: demepmiHosaHull i gapiauitiHut. O6rpyHmosaHa 0oyins-
Hicmb 00C/iOXeHHA MAKUX NOXUBOK BUMIPIOBAHHA MemoOOM iH-
me2panbHo20 (YHKUYIOHANA, Cymb AKO20 NONAAE Y BU3HAYEHHI pi3-
HUYi NIOWUH Ni0 HOMIHANLHOK MA NOMOYHOK CMAMUYHUMU Xd-
pakmepucmukamu 3acoby KOHMPOJIO 3 NOOANLWUM BU3HAYEHHAM
iHMezpanbHo20 (hyHKYioHana ma 0o0amkosoi noxubku. HasedeHo
pe3ynemamu 0ocnioxeHb 000aMKO8UX NOXUOOK BUMIPIOBAHHS ONA
8UNAOKY, KOJIU CMAMUYHA Xapakmepucmuka 3acoby KOHmMpoJio
€ NiHilIHOI ma 3akpinfieHa 3a NOYamKo80o20 8XiOHO20 CU2HAJTY.
HasedeHo mamemamuyHi modesni 019 000amKo8UX NOXUGOK 8UMI-
PIOBAHHSA | NOKA3GHO iX p03n00iNeHHA 3a 3MiHU 8NJIUBHO20 MA BU-
Mipt08aneHO20 napamempis.

The article presents the research results of additional errors
in measuring instruments caused by the change of normalized
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influential parameters. The analysis of modern methods of
additional measurement errors determination is performed, and
their disadvantages are shown. A new method for research and
determination of additional errors is proposed, which is based
on Euler's optimality integral functional. Applicability of such
measurement errors research by the integral functional method is
substantiated, the essence of which is to determine the difference
of planes with nominal and current static characteristics of the
measuring instrument with further definition of the integral
functional and measurement errors. The research results of additional
measurement errors are presented for the case when the static
characteristic of the measuring instrument is linear and fixed at the
initial input signal. It is shown that for measuring instruments with
the linear static characteristic the change of the influence parameter
does not change the characteristic linearity, but only leads to
nonlinearity of the additional measurement error with increase in
deviation of the influence parameter from its normalized value. The
mathematical models of additional measurement errors and their
graphical distribution along the measurement range are presented.

Knioyoei cnosa: memod, KoHmposb, hyHKUioHAn, noxubKa, iHme2pan, CmamuyHa Xapakmepucmukd, 8niusHi napamempu, 0ianasoH 8UMIPIOBAHHS,

Mamemamuy4Ha mMooesis, onmumi3auis.

Keywords: method, control, functional, error, integral, static characteristic, influence parameters, measurement range, mathematical model, optimization.

PAaKTUUHO BCi 3acO006M KOHTPONIO € 3aJIEKHUMU
Bifl 3MiHW Pi3HOMAHITHUX BIUIMBHUX IapaMeTpiB:
TEMIIePaTypW HArpiBaHHA Ta HaBKOJWUUIHLOTO CEpepo-
BUIA, aTMOCHEPHOTO TUCKY, BOJIOTOCTi, HALIPYTU XUB-
JIeHHsA Ta 6araTboxX iHWIMX. BinbumiicTb BIAMBHUX IMapa-
MeTpiB — HOPMOBAHi /11 TIEBHOTO 3aC00Y KOHTPOILIO,

© Crexnens I., Jliteinos K., Corxikosa T., Jlomarix B., 2018

HaPUKJIaZl, TEMIIEPATYPa HaBKONULIHBOTO CEPELOBULLA
(20+2)"C, Bonoricts (60+15)%, Hampyra XWUBNEHHA
(220+2)B Towo. BigxuneHHs TaKUX BIIMBHUX Iapa-
MeTpiB Bif iX HOPMOBAHUX 3HAYEHb ITPU3BOLAWUTD 70 TIOSA-
BU LOJATKOBUX MOXMO0K KoHTponto [1]. IIpakTuka ekc-
mnyaranii 3acob6iB KOHTPO/O 3a MPOMWUCIOBUX YMOB
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3abe3sneyerHs HaodiliHocmi 6yOuHKie, cnopyd, aHani3 ix KoH-
CMPYKMUBHUX e/leMeHmig nio 4ac peKoHCMPYKUii Yu kanimaneHo-
20 peMOHMY BK/IOYAE 3a80AHHA BU3HAYEHHA (Pi3UKO-MEXaHIYHUX
Xapakmepucmuk mamepianis: MiyHOCMi, 00HOPIOHOCMI, OUYiHKU
CMPYKMYpHOI HEOOHOPIOHOCMI, HAABHOCMI MIKPOMPIWUH MOWO.
B npoueci 8upiweHHAa mako2o 3a80aHHA 3aCMocosylome ynbmpa-
38yKo8ull iMnybCHUL Memod HepyUHiIBHO20 KOHMPOJIID AKOCMI.
B ocHosi memody noknadeHa 3anexHicme napamempig ynempa-
38YKOBUX KOJIUBAHb 8i0 3a3HAYEHUX Xapakmepucmuk niod yac ix npo-
XOO0XeHHs Yepe3 mamepias. Ak 0CHoO8HUU napamemp iHgpopmayi-
HO020 y/bmpa3syKo8020 CU2HAJTY BUKOPUCMOBYIOMb YAc L1020 NPo-
XOOXeHHS 8i0 8UNPOMIHI0BANTbHO20 00 NPULIMATILHOZ0 Y/bMPA38y-
Kosux nepemsoprogayie. AmMnaimyoa iHgopmauyitiHo2o ynempassy-
K0B020 CU2HAITY 3HAYHOIO MipOIO 3a/IeXUmb 8i0 cmpyKmypu 00c/io-
XKy8aHO20 Mamepiarny, tio2o akycmu4Ho20 onopy. 3a 3Ha4HUX Nopy-
WeHb CMpyKmMypu mamepiany cnocmepieaemecs 3Ha4He 3HUXeH-
HA amnaimyou iHopMauiliHozo cueHay, wo 3yMoesioe 36ibLueH-
HA NOXUGKU 8UMIPIOBAHHA YaCy (1020 NPOXOOXeHHS, a omxe U 8U-
3HAYeHHs Xapakmepucmuk, sKkocmi 00C/TiOXy8aHo20 mMamepiany.
Y cmammi 8uknadeHo po3pobneHy mMemoouKy ni0BULYEHHA MOoy-
HOCMI BUMIPIOBAHHSA YACy NPOXOOXEHHA y/Ibmpazeyko8o20 CU2HAy
8i0 BUNPOMIHIOBAILHO20 00 NPULIMAIBHO20 Y/IbMPA3BYKOBUX Nepe-
maoptosauig. Cymb MemoOUKU NOMA2AE Y BUKOPUCMAHHI Mamema-
MUYHO20 MOOEII0BAHHA (hOPMU YIbMpPA3syKoB020 CUHAJTY, 30Kpe-
Md, popMU Mak 38aHO20 Li020 «Nepwiozo 8CMyny».

Ya. Serikov, candidate of technical sciences, professor,
0.M. Beketov National University

of Urban Economics, Kharkiv,

e-mail: yserikov@yandex.ru

Ensuring the reliability of buildings, structures, analysis of their
structural elements during reconstruction or major repair includes
the task of determining the physical and mechanical characteristics
of materials — strength, homogeneity, evaluation of structural
heterogeneity, the presence of microcracks, etc. In solving this
problem, an ultrasonic pulse method of non-destructive quality
control is used. The basis of the method is the dependence of
the parameters of ultrasonic oscillations, on these characteristics
when they pass through the material. As the main parameter of
the information ultrasonic signal, the time of its passage from
the radiating to the receiving ultrasonic transducers is used. The
amplitude of the information ultrasonic signal to a large extent
depends on the structure of the investigated material, its acoustic
resistance. At significant violations of the structure of the material
there is a significant decrease in the amplitude of the information
signal, which causes an increase in the error of measuring the time
of its passage, and hence the definition of characteristics, quality of
the investigated material.

The article describes the developed method of increasing the
accuracy of measuring the time of passage of the ultrasonic signal
from the radiating to the receiving ultrasonic transducers. The
essence of the technique is to use the mathematical modeling of
the shape of the ultrasound signal, in particular the form of its so-
called «first introduction».

Knio4oei cnoea: koHmposne akocmi mamepiarnis, ynempaseykosut iMnyibCHUl Memood, iHGopMauitiHuli cueHan, MamemamuyHe MOOETIOBAHHS.
Keywords: material quality control, ultrasonic pulse method, information signal, mathematical modeling.

Vkpaini, kpaiHax [anbHbOTO i GAMKHLOTO 3aPYOiIMIKA AaKTUBHO PO3BUBAETHCA €KO-

HOMIYHO 3YMOBJIEHUIl HAmpsAM OyziBenbHOl ranysi 3 KamiTaibHOTO PEMOHTY, pe-
KOHCTPYKUii, MTOJOBKEHHA XWUTTEBOTO UWKILY E€KCIUIYaTOBAHUX OYZiBenb, KOHCTPYKUii
Ta criopys (06'ekTiB). BanauBUM MOTO €TAmoM € 0O6CTEXEHHA KOHCTPYKUINHWUX efeMeH-
TiB eKCIUlyaTOBaHMX 00'€KTiB, V mpoleci AKOTO BU3HAYAWTb pPiBeHb (i3uko-MexaHiuHUX
XapaKTePUCTUK Marepianis, TpimmHyBaTicTh TOWO. Y Pe3ynbTaTi 11bOTO BCTAHOBMIOETb-
Csl MOMJWBICTb, HAMPUK/AJ, PEKOHCTPYKLIlI 00'eKTa, a Takow obcAr pobit, HeoOXigHUX
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[lpogedeHo nopieHAAbHUU aHANI3 e8umMo2 cmaHoapmis
JCTY ISO/IEC 17025:2017 [1] ma ACTY ISO/IEC 17025:2005 [2].
3a pe3ynemamamu makozo aHanizy8aHHA 8U3HAYEHO OCHOBHI 3d-
KOHOMIipHOCMI po38UMKY 8umoz 00 1abopamopHoi cucmemu me-

The comparative analysis of the requirements of the standards
of DSTU ISO/IEC 17025: 2017 [1] and DSTU ISO / IEC 17025: 2005 [2]
was carried out. According to the results of this analysis, the main
regularities of the development of requirements for the laboratory

HeoxMeHmy. management system are determined.

Knioyosi cnoea: akpedumauis, KomnemeHmHicme, 1a6opamopis, cucmema meHeOXmeHmy.
Key words: accreditation, competence, laboratory, management system.

Giuitne BupanHa ISO Bocenu 2017 poky TekcTy HoOBOi Bepcii cranpapry ISO/IEC

17025:2017 [3] 3ymoBMNO HeobXifHiCTb Moro MpuitHATTA i B Ykpaini meTomom
miprBepmkents (IOCTY ISO/IEC 17025:2017 [1]) Ta BCTAHOBNEHHA MOPALKY IEPEXONY
HauioxanbHoro arexnTcrsa Ykpainu 3 akpepurtauii no akpeawTauii naboparopiit 3a HOBU-
mn Bumoramu (Hakas HAAYV [4]).

Ilepen naboparopiamMu Vkpainn mocrano muranHsa y BusHaueHi HAAY Tepminn mepe-
ntn Ha Hosi Bumoru [CTY ISO/IEC 17025:2017 (CranpapTy) 3a yMoBU BifcyTHOCTI 0di-
niitHoro mepeknapy ISO/IEC 17025:2017 ykpaiHCbKOl MOBOW Ta OYAb-Koi MeToawuHOl
TiATPUMKU.

Mema yiei pobomu — 3aroYaTKyBaHHA UMUKy METOLWYHNX PeKOMeHAalin naboparo-
pisim 3 ympoBamkents Hosoi Bepcii JICTY ISO/IEC 17025:2017, aki rpyHTyBanuca 6 Ha pe-
3yJ/bTaTax IMOPiBHANBHOTO aHali3yBaHHA BUMOr [1] Ta [2] y wacTuni naboparopxoi cuc-
TeMU MeHepkMeHTy (CM).

JOCTY ISO/IEC 17025:2017 MPUWHATO METOZLOM IATBEPAXEHHS, W0 He mependavae
odiuiiitioro mepeknagy Tekcry CTaHAapTy yKpaiHCbKO0 MOBOI; OTXKE, ITif, Yac MifroTOB-
KW 1o akpepuTauii daxisuam nabopaTopiit PeKOMEHLYETLCA KOPUCTYBATUCA OPUTiHANOM.

Ha xanb, nepeBaxHa 6inburicts (axisuis naboparopiit He BONOAiE aHTNINCHKOW0 MO-
BOW B TUX MeXax, Akl HeoOXinHi Ans po3ymiHHA 0COGAUBOCTEN IONOXEHb OPUTiHANY
CraHpapTy; TOMY MOPiBHANbHE aHani3yBaHHA BUMOT CTAH[APTY MPOBOAUTUMEMO 3 ypa-
XYBaHHAM [TOCWaHb Ha HAfABHI CbOroAHi mepeknaaun CTaHAapTy yKpaiHCbKO MOBOMO.
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The most important parameters of technically
complex objects are controlled by means of measu-
ring channels, which in turn are calibrated in estab-
lished terms. These procedures are sometimes eco-
nomically unattractive and gradually, along with the
classic calibration, online monitoring of channels is
being introduced. It is promising to use online moni-
toring methods for solving inverse measurement
problems that allow to obtain a slightly distorted in-
put signal. Nowadays there are no normative docu-
ments regarding the inverse problems and the qua-
lity of the input signal restoration. The scientific ba-
sis must be created for their implementation. Some
scientific theses that should be used when creating
normative documents, terminology and recommen-
dations are considered in the article.
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Hadibinew eaxnusi napamempu mexHiyHo cknao-
HUX 06’€KMig KOHMPOJIIMbCS 3d 00NOMO20t0 BUMI-
PpIOBAsTbHUX KaHanie, Aki, 8 800 Yepey, nidoaomeca
KanibpysaHHio 8 ycmarossewi mepminu. Li npoyedy-
pu iHOOi € eKOHOMIYHO Henpusabaugumu i nocmyno-
80, PA30M 3 K/IACUYHUM KaniOpys8aHHAM, 8nposaoxy-
emobca online MoHimopuHe KaHanis. lepcnexkmugHum
€ BUKOpPUCMAHHA 8 online MOHIMopuH2y Memoodis
PO38'A3aHHA 06epHeHUX 3a0ay BUMIPIOBAHHS, AKi 00-
380/1510Mb OMPUMAMU MAJI0 CNOMBOPeHUU 8XiOHUU
cueHan. Ha cb0200Hi He icHye HOpMamueHUX OOKyMeH-
mig w000 0bepHeHux 3a0ay | SKocmi 8iOHOB/IeHHS
8XiOH020 cueHany. [ing yvb020 nompibHo cmeopumu
Haykosy 0CHOBY w000 ix 8nposadxeHHs. Okpemi Hay-
KOBi NOIOXeEHHS, WO NOBUHHI BUKOpUuCmosysamuca
30 CMBOPEHHA HOPMAMUBHUX OOKyMeHmis, mepmi-
Hosnoeis i pekomeHOayii po3anadaromecs y cmammi.

0. Poliarus

Keywords: measuring channel, inverse problem of measurement, modeletalon, quality of input signal restoration.
Knioyoei cnoea: sumiptosasnbHuli KaHas, 0bepHeHa 3a0a4ya 8UMIpIOB8aHHS, MOOebHUL eMaroH, AKICMb 8iOHOB/IEHHA
8XiOH020 cuzHany.

Ja. Brovko

he operation of many technically complex objects (TCO) involves the continuous

automated control of most important parameters of technological processeswith
the help of measuring systems. In many such systems, it is important to monitor the
results of pressure measurements in different technological equipment. This is done
by means of measuring pressure channels (MPC) consisting of a sensor or pressure sen-
sors and a measuring line.

The designed MPC are often linear channels with a small inertia of the sensors,
which is described by their constant time. A measuring line for the pressure sensor
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JocnioxeHo cymHicmb MuciieHo20 ekcnepumeHmy ma (ioeo
BUKOPUCMAHHA 8 MempoJioeii 3 Memolo OYiHKuU ma noOaHHA pe-
3y/lbmamie 8UMipto8aHHs. lposedeHo aHani3 HeOONiKie HAABHUX
Memodig8 CMOCOBHO OUIHKU CKNAadoB8UX He8U3HaYeHocmi suMipio-
BAHHA 38aXat4u HA cneyugiyHi ocobnusocmi koHuenyii GUM.
lponoHyembca cnocib knacuegikayii cknadosux HegusHayeHocmi
Ha OCHO8i NpoBedeHHs peanbHo20 Abo YABHO20 eKcnepumMeHmy,
a ompumani pesynemamu imeHysamu sk 0iticHa (cmaHoapmHa)
HeguU3HayeHicmo» ma «yagHa (CMaHOAapmMHa) Hesu3Ha4eHicmo».
CymapHa HeBU3HAYeHICMb yB8aXaembCa KOMNIEKCHOK 8eIUYUHOIO
ma po3paxosyemuCA HAa OCHOBI OPMO20HANILHUX 8eKMOpi8 ompu-
MAHUX pe3yslbmamie peasabHo20 ma ysA8Ho20 eKcnepumeHmie.

The essence of the thought experiment and its use in metrology
for evaluating and presenting measurement results are studied. An
imaginary experiment has a hypothetical-deductive structure, carried
out on the basis of the developed program, plan-scheme, is based on
experience and is based on the real laws of the phenomena under

HEEVSHAUEHOCGTIIEVIVIPIOBA
KONINNEKCHINEDOPVI T =

V. Chalyy, candidate of technical sciences,

senior researcher,

State Enterprise «Scientific-Research Institute

of Metrology of Measuring and Control Systems», Lviv,
e-mail: v-chalyy@dndi-systema.lviv.ua

study and does not go beyond the boundaries of empirical precondi-
tions. The term «uncertainty» of measurement is considered in three
aspects: quantitative knowledge of objects of the real world, the tech-
nical procedure for obtaining pragmatic measurement information,
evaluation of the measured information for making informed deci-
sions and risk management. An analyzed of the shortcomings of exis-
ting methods to assess the components of measurement uncertainty,
based on the specific features of the GUM concept. In this concept, all
components of measurement uncertainty are grouped abstractly into
two categories - A and B without sufficient justification of the classifi-
cation criteria. A method for classifying the components of uncertain-
ty based on a real or mental experiment is proposed, and the results
obtained are referred to as real (standard) uncertainty «and» imagi-
nary (standard) uncertainty». The total uncertainty is considered as
a complex value and is calculated on the basis of orthogonal vectors
of the results of real and imaginary experiments. The proposed inter-
pretation of the uncertainty of measurement gives a better understan-
ding of the nature of uncertainty, simplifies entries and calculations.

Knioyoei cnoea: sumiptogaHHs, Memponozis, He8u3HayeHicme 8UMIPIOBAHHS, KoHUenyis GUM, mucneHul ekcnepumenm, peasbHuUl ekcnepumenm,
CmaHOapmHe BiOXUsIEHHS, yABHA He8U3HAYeHICMb, OiliCHA HEBU3HAYEHICMb, CYMAPHA HeBU3HAYeHICMb.
Keywords: measurement, uncertainty of measurement, metrology, concept GUM, mental experiment, real experiment, standard deviation, apparent

uncertainty, real uncertainty, total uncertainty.

BuMimeaHHa 6e3 3a3HaYeHHA XaPAKTEPUCTUK TOUHOCTI O6ye HEIMOBHUM, OCKiNbKK pe-
3Y/ILTaTU TAaKOT'O BUMIpIOBAHHA He MOXHa KOPEKTHO MOPiBHIOBATW MiX c06010; BOHMU
He [Al0Tbh MOXIUBOCTI YIIPaBAATU PU3UKAMU Y TIpoLeci MPUIHATTA pinieHb Ha OCHOBI Ta-
KWUX BUMipiB. BUMOTM 10 TOYHOCTI MOCTiiHO 3POCTAOTH, 1 1A TeHAeHiA 36epiraeTbea [1].

IIns pocArxeHHs HeobXifHOI TOYHOCTI MOTPi6HO 6Ginbul MOBHO OMWUCYBATW MOZENi BUMi-
PIOBaHHA; BPAaXOBYBATWU BCE Hinblle YUCIO BEIUYMH, 110 BIUIMBAIOTL HA PE3YJIbTAT BUMi-

PIOBAHHSA; IIPOBOLAUTU BUMIpIOBAHHA 3 6AraTOPA30BUMU KiNbKICHUMW CIIOCTEPEKEHHAMU.
A 1e mpn3BOANUTD 10 Pi3KOT0 3pPOCTAHHA 06CATY MaTPUll BUMIPIOBAJbHOrO €KCIIEPUMEH-
Ty 1 BiAMOBIHOTO 3pOCTAaHHA TPYROMICTKOCTI 1 BAPTOCTi MeTponoriuiux pobir. Tomy pe-
AIbHWI (MaTepianbHUiL) eKCIIePUMEHT i3 BU3SHAUEHHA XapaKTEPUCTUK TOYHOCTI BCiX BXif-

HUX BEIMUUH BUABJAETLCA HaACKnapHuM [2, 3].

Y cuTyaninx, B AKMX CKaAHO, a iHOZI HEMOXIWUBO NEPEBIPUTU LIJIAXOM PEaNbHOTO eKC-
MePUMEHTY Ti UM iHWN 3aKOHOMIpHOCTI Yepe3 MPUHLUUIIOBI, TeXHONOTIUHI, TpakTUUHi abo
€KOHOMIUHI TPUYUHW, IIPOBOLATL MUCTIEHWIL (YABHUM, BIPTYanbHUN) eKCIIEPUMEHT [4].

© Yanui B., 2018
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[lonyyeHa Mamemamudeckas modesb pac-
yema 3HMPONULHOU NO2PeWHOCMU U3MepeHUs.
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ma nozpewHocmet usMepeHus Npu HOPMAnbHOM
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technology university, Dnipro

The mathematical model of calculating the
entropy error of measurement is obtained in the
article. Program listings are provided for calculating
measurement errors under the normal and uniform
law of distribution errors in the Python software

Hocmeli 8 npozpammHol cpede Python. environment.

Kniouesble cnoea: 5Hmponus, No2pewHocMb, HeonpeoesieHHOCMb, 3aKOH pacnpedesieHus, 2ucmozpamma.
Keywords: entropy, error, uncertainty, distribution law, histogram.

CTO‘{KM 3peHust NHPOPMaLMOHHOW TEOPUU U3MEPEHNe TIPefCTaBaseT coboil mpoluece,
HampaB/leHHEIl Ha YMeHblIeHUe 3HTPONUU u3MepseMoro obbekra [1]. Takum 06-
Pa30M, SHTPOIUs ABJAETCA MEPOl HEOMpeneneHHOCTU 3HAHUN 00 06beKTe U3MEPEeHUN.

C TOUKMN 3peHUA BEPOATHOCTHOW TEOPUU MH(OPMALUU CMBIC] U3MEPEHUSA COCTOUT B CY-
)KEHUW 3HTPOIUWHOTO MHTEPBAIA HeoNpezeeHHOCTU [2]. B mpouecce nsMepeHus sHTpo-
IUs 00BEKTA YMEHbIIAETCA 3@ CUET MONYUYEHUA JOTIONHUTENbHON nHbopMaummu 06 06beKTe.

Beepentbiil lIeHHOHOM TEPMUH «KOMUYECTBO UHPOPMALUU» OTPEENseTcs KaK pas-
HOCTb 3HTPONIUI U3MEPSAEMOiL BEIMUMUHLL [0 W Mocie e€ usMepenus [3]. ITU oleHKU He-
OIIpenEeNeHHOCTU B BUAE SHTPOIIUU MOTYT 6]>IT1> BbIUYUCJIEHBI HA OCHOBAHUW BEPOATHOCT-
HOT'O OITUCAHUA CUTYalLUil 10 W TOCJle U3MEPEeHUs.

0. OnetiHuk

OcHOBHOE [OCTOVHCTBO MHGOPMALMOHHOTO MOAX0AA K OMUCAHUI0 U3MEPEHUN COCTOUT
B TOM, YTO Pa3Mep SHTPONUNHOTO UHTEPBAJA HEOIPEAEIEHHOCTU MOXKET OLITb HailieH CTPo-
TO MaTeMaTU4ecku Ajs /M1060ro 3akoHa pacmpefenieHus. ITO YCTPAHAET UCTOPUYECKU CII0-
UBLIUACS TTPOU3BOJL, HEU3OEKHEIA ITPU BOJIEBOM Ha3HAYEHUW PA3NINUYHLIX 3HAUEHWUN [0-
BEPUTENILHON BEPOATHOCTU [4]. OCHOBHAA TPYAHOCTb, CBA3AHHASA C WUCIIOJIb30BAHUEM TaKO-
TO IIOAXO0ZA, 3aK/I0YAETCA B TOM, YTO SHTPOIUNHYIO MOTPEUIHOCTb MOXHO BLIYUCNTD, 3HAs
3aKOH paclpefiefieHns MorpemrHocTu [5]. OTCYTCTBUE [aHHBLIX O 3aKOHE pachpefeneHus
CYLECTBEHHO CYXaeT 067acTb MpUMeHeHUA MHGHOPMALNOHHOTO [IOAX0LA B METPOJIOTUU.
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The article deals with the principles of the light and urbandesign,
its main stages and regulatory action mechanisms. Itisemphasized
thatwiththehelpofthedevelopedmethodofthelightandurbandesignin
gitispossibletocreatecomfortableurbanspaces, whichcorrespondtot
heperson'sscaleandtobeorganicallyintegratedintothemacrostructure
ofthecity.
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CBiTnoypGaHic'que IIPOEKTYBaHHA CTae Bce 6inblr 3aTpe6yBaHUM HAMPAMOM Y Cyvac-
HoOMY miaxopi 1o ¢hopMmyBanHA KoMpOPTHOTO Ta He3mevyHoro mpocTopy Micra [1, 2].

Hapasi MoxHa KOHCTAaTyBaTU BiiCYTHICTb [OCBiAY Ta METOA0OTII BUKOHAHHSA CBiTNO-
ypbanicTuyHoro pospiny mpoekty. Takox Mae BeaUKe 3HAYEHHA BiACyTHiCTb po3pobie-

HOI cucTeMu mpoekTHOI AoKyMeHTauii.

Binburictb HaABHUX METOZIB Ta KOMITI0TEPHUX ITPOTPaM ITPU3HAUEHA [/if BAOCKOHALEHHSA

CBITJIOTEXHIYHUX Ta €1€KTPOTEXHIYHUX PO3PAXYHKIB Ta YaCTKOBO A Bisyasnisauii momepen-
HbO TPUAHATUX CXEM PO3MillleHHs OCBITIOBaNbHUX Mpwiaais. OfHaK 1ii mporpamMu B TBOP-
YOMy IUlaHi Ta B IU1aHi ZOCTOBIPHOCTI 306paKeHHs € HELOCKOHANUMM Ll aHCaMbneBux (ce-
penoBumHMX) 06'EKTIB Ta He HANAWITOBAHI Ha BUPilIEHHA CBITIOYPOAHICTUYHUX 3aBLAHb.

3BaXKal0uM Ha 11, aKTYaJIbHOW € PO3P006JIeHHSA METO/0/10 i KOMIUIEKCHOTO IIPOEKTYBAHHSA
LITYYHOTO CBITI0BOTO CEPELOBUILA Ta APXITEKTYPHOTO OCBiTIeHH:A 06'ekTiB. Cknaz Ta rpadiv-
He 0 OpMJIeHHA IPOEKTHOr0 MaTepiany K HOBOTO PO3ANY, IHTEIrpOBAHOTO Y 3aTaJlbHUIA ITPO-
11eC apXiTeKTypHO-MicTOOYAIBHOI AisNbHOCTI, TOBUHHI BifNoBifaTU moTpe6aM CTBOpPEHHS Bi-
3YJ1bHO KOM(OPTHOTO CEPENOBUIIA TA ECTETUYHO TIOBHOLIHHOTO 06pa3Horo ceiTy Micta [3].

MicTobyniBHi 3aBaHHA (GOPMYyBaHHA WITYYHOTO CBITIIOBOTO CEpefoBUIlA 3YMOBWIU
BUZINEHHA TPbOX I'PYI HaWOiNbII 3HAUMMMUX Ta B3AEMOIIOB'A3aHWUX IMPOEKTHUX ITUTAHb:

® (CBIT/I0IIAHYBAIbHUX;

® (CBITJIONIPOCTOPOBUX;

® 00pasHO-XyMOXHIX [4].

BoHU pi3HATHCA 32 KAHPOM Ta CTAAifAMW IIPOEKTHOTO po3pobneHHs. B 0cobnusy rpy-
Iy MOXHA BUMINUTU Au3ailHepChKi 3aBAAHHA, 10 CTOCYIOTHCA CTWUILOBOTO DillleHHSA efle-
MEHTIB OCBIT/IIOBaJIbHUX YCTAHOBOK [5].
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Literature review on methods of determination oxygen,
hydrogen, nitrogen of content in germanium is given.

Methods of determination oxygen, hydrogen, nitrogen of
content in germanium: temperatures of degasation and analysis,
mass of analytical samples, time of analysis, design of carbon
crucibles ets, — are prepared.
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repmaHiﬁ BUKOPUCTOBYIOTb Y Pi3HOMAHITHUX rany3fx Hayku Ta TexHiku [1—10]:
e ~ 35 % onToBoNOKOHHA omTuKa (IY — perexTOopu Ta NiH3NM);

e ~ 30 % TemnoBisiiiHa onTuka ( TEIOBi30pU, MPUNAAU HiYHOTO 6aveHHSA );

e ~ 15 % papio — Ta eNeKTPOTexHiKa;

e ~ 5 % MeTanypria Ta NpunafobyAyBaHHA.

TepMaHiit 3aCTOCOBYIOTL ¥ MTPOTUIIOKENHIN (BUCOKOUYTIUBI TEIIOBI JATUNKK), 10Be-
nipHii Ta 3y6ompoTesHii TexHini (crnasu Au — Ag — Ge), HAHOTEXHONOTIAX 1 AREp-
Hilt eHepreTuui (BeTeKTOpU Y- BUNPOMiHIOBAaHHA, BUCOKOOMHI Omopu, Y — CIEKTPOMeT-
pW), pafapHux mpucrposx (ToHki mniBku Ge ta Ge0,). Y BupoOHUNUTBI cKia, Wo mpomyc-
kae IY — BUIpOMiHIOBaHHSA, LINPOKOKYTOBUX 06'€eKTUBIB hoTO — Ta KiHOKamep, Mikpo-
CKOIiB BUKOPUCTOBYIOTL GeO, [1—10].

MeTaneBuii repMaHin OTpUMYIOTH BigHOBNEHHAM Ge0, 10 MeTany BOZHEM 3a TeMIle-

M. Kaﬂumou

parypn 600 °C. 30HHUM INaBNEHHAM Ta MeToA0M Y0XpanbCbKOro BUPOOJATb MOHO-
Kpuctaniyuui repmatin. JIo YUCTOTU METaNeBOrO repMaHil MpepnAaBAAOTb HaA3BUYAN-
HO BUCOKi BUMOTM, AKi HNOMYCKAlOTb HAABHICTb [OMILIKOBUX €JIEMEHTIB He Oinbliue, HiX
1 x 10%% mac [1—5, 9].

OcroBHi mxepena 3a0pynHeHHA MeTany ra3oBUMU JOMillKamMu — Mmaporasosa ¢asa
Ta rpadirosi getani y mnaBwibHOMY IIPOCTOPi B MpoLeci BOLHEBOTO BiIHOBIEHHA repMa-

Hito [11—16]. CTyminb 0YMIeHHA Mapora3oBoi CyMiuli BIUIMBAE HA aGCONIOTHY BEAUIUHY
KOHLleHTpaLii KUCHIO Ta BOAHIO, ajle He 3MiHI0€ KapPTUHY PO3MOAiNEeHHA 1IMX LOMilIKiB [6].

PosunHenuit (OMTUYHO AKTUBHUIA) Ta PO3MIilleHUN Y MiIXBY3/l1ax KUCEHb § MOHO-
KpPUCTanax repMaHilo € eJeKTPOHEWTPaNbHUM i BUKIUKae iHdpayepBoHY abcopbuito.

»4.‘3. Vi

|
P. Kosix
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CTAQHHIM YacoM opraHisauii, ki mparHyTb eGeKTUBHOTO PO3BUTKY, MPUAINAIOTbL BCE

Ginbury yeary keanitikauii mepcoHany, 30KpeMma, Iif 4ac WOro HaWMaHHA, OCKi/b-
KW BifoMo, 10 caMme Bif piBHA KBanidikauii mepconany uei po3BUTOK i 3anexurs. Pasom
i3 yuM BUCOKOKBanidikoBaHWIL MepcoOHAN HA TaKUX IMIAMPUEMCTBAX TAKOX HaMaraloTbCs
36eperTu, HafalnTb MOXIWUBICTL WOTO PO3BUTKY 1 MpocyBaHHI. Bumorn, ki crasnatbes
po kBanidikauii mepcoHany, 3 KOXXHUM POKOM TOCUNIOIOTLCA. 0COONMBO OCTAaHHIMU poKa-
MU 1}e HA0UHO BUAHO Ha MPUKIAZAX 3aKNafiB 0CBiTU i 0c06N1MBO — 3aknafis BUuOI OCBi-
™ (3B0) [1]. I ue mpupozpHo, ockinbku BigoMo, mo KBanidikauis mpauiBHUKIB 3aleXUTb
Biz AKOCTI iX MIArOTOBKY, K3, Y CBOW YEPTY, BUHAYAEThCA ITpodecioHanismMomM i kBanidi-
Kalielo HaykoBo-TMeparoriyiux npauisuukis (HIII), axi # 3picHiooTs ix miprotosky —
HaByauHA. TOMY i BUHWKAE HEOOXIAHICTb OLiHIOBAHHA, V Mepumy vepry, pisanviocti HIIII

H. Kocau

3B0, ze 7 3piiicHIOETbCA MIATOTOBKA MAaWOYTHIX MPaliBHUKIB BUIOI 1aHKW — I€[aroris,
HaYKOBLIB, iHKeHepiB, crellianicTiB 3 oKpeMUx BULIB AiANbLHOCTI.

Ane, BopHOYAC i3 11UM, BUHUKAE MUTAHHA CTOCOBHO KOMIUIEKCHUX, HafillHUX MeTOxiB
MiATOTOBKU i OLiHIOBaHHA KOMIeTeHUii 1 AkocTi pianbHoCTI mpanisuukis B30.

CboropHi icHye 6e3niu TeXHONOTIN OLiHIOBAHHA EPCOHANY, KOXKHA 13 AKUX Ma€ K CUlb-
Hi, Tak i cnabki croporu. [PamoTHO MpoBefieHe OLiHIOBAHHA HAJAE€ KEPIBHULTBY OVAb-AKOi £
opranisauii iH¢opMalio CTOCOBHO iHAMBIAYyanbHUX 0COGNMBOCTElN MpaliBHMKIB, iX KBa- I. BoHdapeHko
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