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Haujonansuuit Texnivtuii yHiBepcuter «XapKiBcbkuin
moniTexHIiYHUN iHCTUTYTY», YKpaina

Po3pobiieHo Memod MazHimHo20 KOHMPOJIIO 3pasKie i3 enek-
mpomexHiyHux cmaneli pi3Hoi popmu. 3anpoNOHOBAHO BUKOPUC-
MaHHA nepmeamempis, Aki He nompebylomb HaHeceHHs BUMipio-
8a/IbHUX 0OMOMOK Ha 00C/IOHUL 3pd30K i 00380/1510Mb ABMOMA-
mu3ysamu npouyec KOHMposio. HasedeHo (yHKUiOHANbHY cxemy
asmomamu3o8aH020 NPUCMPOIO, WO peartisye ougepeHyitiHul me-
Mmoo MazHimHO20 KOHMPOJIKO, PO3PO6IEHO MEMOOUKY 2padyro8aH-
HA nepmeamMempig ma npogedeHo po3paxyHKU OCHOBHUX Mempo-
JI02iYHUX napamempig i mexHiYHUX Xapakmepucmuk npucmporo.

This study proposes the device for indirect measurement of mag-
netic induction, with the given value of magnetic field strength, in
electrotechnical steel samples of complex form with application of
two permeameters. The testing of enclosed form samples requires
preliminary labor-intensive coiling of magnetization and measuring
windings, which is not suitable for automation of express testing.
Express testing of products from electrotechnical steels is usually re-
lated to the measurement of not absolute values, but the values of
deviation, taking into account the sign of the selected conventional

‘ agngtlc Contr
plex Forms Ma
cal Ste
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professor of computer and radio-electronic systems
for testing and diagnostics department,

e-mail: sirnn2@gmail.com,

B. Gorkunov, doctor of technical sciences,

professor of Information and measuring technologies
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e-mail: b.gorkunov51@gmail.com,
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e-mail: sgl8ntu@gmail.com,

Saliba Abdel Nour, postgraduate of the department,
e-mail: abdel.nour.saliba@gmail.com,

National technical university «Kharkiv polytechnic
institutey, Ukraine

«standard» value. Therefore, for such measurements implementation
it is necessary to apply methods of comparison with the measure. The
most suitable for this purpose is a differential measurement method.
Comparing the increase of accuracy of testing in comparison with
analogues, the design of a permeameter implies coiling of the measu-
ring winding of four sections and their placement on the magnetic
circuit on both sides of the zones of contact with the controlled pro-
duct.Besides that, the windings in each pair of sections are connected
in series, and the pairs of coils themselves — in series in accordance.
This allows to measure the voltage on the terminals of the measuring
winding, which only depends on the working magnetic flux passing
through the cross section of the sample. This does not take into ac-
count magnetic dispersion flows from the magnetic circuit, which are
sources of errors. This constructive technique achieves one more ob-
jective — increasing the sensitivity of the permeameter, which is ad-
justable since its value depends on the number of turns of the mea-
suring winding. Obtained results allow to solve the problem of auto-
mation of the routine magnetic control of products of complex form
from thin-sheet electrical steel in conditions of its mass production.

Kntouoei cnoea: mazHimHa iHOyKuis, nepmeamemp, ougepeHuiliHut Memod, Yymausicme, MazHimHUU KOHMPOIb, 2pA0YI0BAHHS.
Keywords: magnetic induction, permeameter, differential method, sensitivity, magnetic testing, calibration.

arHiTHI BUMpPo6YyBaHHA BUPOGIB po3iMKHeHOi
bopMu (monocu) i3 eNEKTPOTEXHIUHUX cTajei
TPAZULiNHO TPOBOAATL Y IMOCTIMHUX MArHITHUX IIO-
NAX i3 BUKOPUCTAHHAM amapary Emwrteiina ta morme-
penHiM BUrOTOBNEHHAM Heob6xipHoi kinbkocTi 3pas-

© Cipenko M., TopkyHos B., JIeos C., Cani6a A6nen Hyp, 2019

KiB [1]. BumiptioBaHUMU BenUYMHAMU 3a3BUYAN € IHLYK-
Lis 33 3aaHoro (CTAHZAPTHOTO) 3HAYEHHA HATpYyKe-
HocTi MarHitHoro mons [1]. Ane Bumpo6byBsaHHs 3paskis
3aMkHeHoi dopMu (Hampuknaz, Kinbuesoi) moTpeby-
10Tb TTOTIEPELHBbOTO TPYLOMICTKOTO TPOLECY HAHECEHHA
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pedcmasneHo MemoO KanibpysaHHA ycmAaHosoK 07a no-
8ipKu cekyHOoMipie 3a 00NOMO20t0 YACMOMOMipa eneKMpoHHO-
niduneHoeo CNT-90. [IpozpamHe 3abe3neyeHHA 4acmomomipa
eniekmpoHHO-N1iYubHo20 CNT-90 0o380s15€ 30ilicH8amu o6yuc-
JIeHHA pe3ysibmamie nNosipku ma KaniopysaHHs (8ioxuneHHs no-
Kasie 8UMIPIOBAHHA 4acy ma NOKAsHUKie HecmabinbHocmi) 8 as-
momamuyHomy pexumi. HagedeHi modene kanibpysaHHa ma 6100-
XXem Hesu3Ha4yeHocmi 01 ycmaosku 0na nosipku (kani6pyeaH-
H#) cekyHOOMipis.

The method of calibration of plants for verification of stop-
watches with the help of the electronic-counting CNT-90 frequency
meter is presented. The measurement circuits for verification (calibra-
tion) of reference plants for verification (calibration) of stopwatches
are given. The device for synchronous start, which is based on the
transformation of the motion signal of the moving part of the plant
into an electrical signal of direct current using optical sensors, is used
in the measuring circuit for calibration plants of mechanical stop-
watches, and, the device for synchronous start, which is based on the
transformation of the audio signal of an electronic stopwatch into
an electrical signal of direct current using microphone, is used in the
measuring circuit for calibration plants of electronic stopwatches.

An example of the applying of the CNT-90 electronic fre-
quency counter software is provided, which allows you to calcu-

0. Velychko, doctor of technical sciences, professor,
director of the scientific-production institute,
e-mail: velychko@ukrcsm.kiev.ua,

S. Shevkun, candidate of technical sciences,
head of research department,

e-mail: shevkun@ukrcsm.kiev.ua,

0. Meshcheriak, head of research laboratory,
e-mail: omeshcheriak@ukrcsm.kiev.ua,

SE «Ukrmetrteststandard»,

Kyiv, Ukraine,

M. Dobroliubova, candidate of technical sciences,
associate professor, National Technical University
of Ukraine «Igor Sikorsky Kyiv

Polytechnic Institutey,

e-mail: m.dobroliubova@ukr.net

late the verification and calibration results (rejections the mea-
surements of time and instability indexes) in the automatic mode.
The calibration model and uncertainty budget for calibration of
stopwatches are presented. The components of Type A and B, in
accordance with calibration model are recorded when calcula-
ting the combined standard uncertainty in the form of standard
uncertainties.

The components of Type B:

« standard uncertainty due to the electronic counting frequen-
¢y meter readings from the nominal value is taken from the calibra-
tion certificate of the frequency meter;

« standard uncertainty due to the drift of an electron-counting
frequency meter since its last calibration;

« standard uncertainty due to the discreteness of indications
of the plant indicator;

« standard uncertainty due to the effect of the device for syn-
chronous start.

The method of verification and calibration of installations for
verification (calibration) of stopwatches, which are describe in the
article, can be used in scientific metrological institutions, state en-
terprises, metrological services of state bodies, by enterprises and
organizations, conformity assessment bodies of measuring instru-
ments and in any other laboratories which have appropriate equip-
ment and required standards.

Knioyosi cnoea: kanibpysaHHs, ycmaHosKa 0718 NoBipKU cekyHOOMipig, He8USHAYeHiCMb 8UMIPIOBAHb, YGCMOMOMIp eneKMpPOHHO-NYUIbHUL,

npozpamHe 3abesnedeHHs.

Keywords: calibration, calibration installation for verification of stopwatches, uncertainty of measurements,

electronic frequency meter, software.

© Bennuko 0., Wleskyn C., Mewepsk 0., Jobponwo6osa M., 2019
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YkpaiHCbKUil LepKaBHMI XiMiKO-TE€XHONOTIUHUI

yHiBepcuTet, M. [JHinpo, YkpaiHa

Po3pobneHo moyHul Memod 8U3HAYeHHA dac-
mom i hopm KonueaHe pe3oHamopa eibpoyacmom-
HO020 0aMYUKa 8HACTIOOK 3ACMOCYBAHHA MOYHO20
CNPOWeHHA OCHOBHUX pIiBHAHb PE30HAHCHUX KO-
JIUBAHb pe30HAMopa 3 Ypaxy8aHHAM XOpPCMKOC-
mi (niddamaugocmi) onop ma ix po3miljeHHs.
BioxuneHHs napamempie 2eomempii pe3oHamopa
8i0 ideanbHuUX (HOMiHaMbHUX) i HEOOHOPIOHICMb Ma-
mepiasny pe3oHamopa enausaomMe Ha Memposoaiy-
Hi Xapakmepucmuku 8i6po4acmomHo20 0amyuka.
[lpome HasgHi mexHonoeii He 3abe3neyyoms MOX-
JIUBOCMI 8U20MOBJIEHHSA Pe30HAMOpI6 3 HOMIHA/b-
HUMU napamempamul.

HassHi YucenbHi aneopummu po3paxyHkie yac-
mom i ¢hopM KONUBAHb pe30HAMOpis, SKi BUKOPUC-
mogyloms 0714 OUYiHKU OCHOBHOI Yacmomu KoJu-
8aJIbHOI CUCMeMU, He 8paxogyloms OUHAMIYHUX Xd-
pakmepucmuk. ToYHiCMe 4acmomu KoausaHe pe-
30HaMOpa 3anexums gio 8UGOPY (POPMU KOJIUBAHS,
AKy iHOOi 8axko 3a30aneziob nepedbayumu.

[pakmuyHi 3a80aHHA 8UMA2alOMb BUKOHAHHSA
PpO3paxyHKosux pobim 3 HeobXiOHOW MOYHicMIo.
Uepes 8idcymHicmb mo4HO20 MemoQy B8U3HAYEHHS
yacmom i ¢popm KonueaHs pesoHamopa eibpoyac-
MOmMH020 0amyuka, AKUU 6u 8paxosysas mun Kpin-
JIeHHA Ma po3Mauwly8aHHA 0Nop, NPOeKMy8anbHu-
KU 3MyweHi adanmysamu HaseHi nioxoou ma mo-
Oenti po3paxyHkie 00 KOHKpemMHUX 8UMIpIO8ATbHUX
ymos.

Tomy Ha npakmuui 3acmocosyloms chpouje-
Hi i HabnuxeHi Memoou po3paxyHky. 3a HasBHOC-
mi 30cepedxeHuUx Mac i y pasi paxysaHHsa poscito-
8aHHA eHepeii 8 MiCYAX 3aKpinieHHa pe3oHamopa
Memoou po3paxyHKy cmaiome binew mpyoomicm-
Kumu. Y Oeakux 8unadkax Moxsausicme mamema-
MUYHO20 MPAKMYyBAHHA 3a80AHHA cMae 30iliCHeH-
HOIO JlUWe 3a yMo8U 88e0eHHS y pO3PAxyHOK Oes-
KUX CNpOWeHe.
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3anponoHosuli Memod MOYHO20 BU3HAYEH-
HA yacmom | opM Ko/uBaHb pe3oHamopa 8i6-
poyacmomHozo 0amyuka 6a3yemsca HA Memo-
0i Kpunoea. BusHayeHHs enacHux popm i yacmom
KonueaHb mpy6onposody 30ilicHIOEMbCA iHMezpa-
yi€eto BUXIOHO20 OUpepeHyianbHo20 Pi6HAHHA Biflb-
HUX nonepeyHUx KOoaUuBAaHb pe30Hamopa 0718 pisHUX
munie 3akpinnieHHa KiHuig. HasedeHo pe3ynemamu
npoepamHoi peanizayii modesni 8 npozpamHomy ce-
pedosuwyi Python.

The article is devoted to the development of an
accurate method for determining the frequencies
and vibration modes of a resonator of a vibration-
frequency sensor by applying an exact simplification
of the basic equations of resonant oscillations of
a resonator taking into account the rigidity (compliance)
of the supports and their location. The deviation of
the parameters of the geometry of the resonator from
the ideal and the heterogeneity of the material of the
resonator affect the metrological characteristics of
the vibration frequency sensor. However, existing
technologies do not provide the possibility of
manufacturing resonators with nominal parameters.

The existing numerous algorithms for calculating
the frequencies and waveforms of resonators are
used to estimate the fundamental frequency of an
oscillating system that do not take into account
the dynamic characteristics. The accuracy of the
oscillation frequency of the resonator depends on
the choice of the mode of oscillations, which is
sometimes difficult to predict in advance.

Practical tasks require performing design work
with the required accuracy. The lack of an accurate
method for determining the frequencies and modes of
vibration of the resonator of the vibration-frequency
sensor, which would take into account the type of
mounting and location of resistance, designers have

0. OnitiHux

. Taparenko
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Ekcnnyamosani 6ydisenbHi 06'ekmu marome 8u3HayeHul xum-
mesuti mepmiH. 3 memolo 3abe3neyeHHsA HadiliHocmi ekcniyama-
yil'y HUX nosuHHi 30ilicHioeamuca nepioduyHe obcmexeHHs, Mo-
HimopuHe cmaHy 6ydigenbHUX Mamepianie, KOHCMPYKUIUHUX ene-
MeHmi8. [N supiwieHHs Yyb020 3a80aHHSA po3pobieHo cucmemy 06-
cmexeHHs (i MoHimopuHey. OnucaHi po3pobneri cmpykmypa ma-
Kol cucmemu U npunadu 0718 8UMIPIOBAHHSA HeOOXiOHUX xapakme-
pucmuk y niocucmemi KOHmMpo MiyHocmi G cmpykmypu 6emo-
HY YlbMpaseyKosum iMnybCHUM MEmMOoOOM.

Operation of buildings and structures for various purposes is ac-
companied by an impact on their structural elements, building ma-
terials, and a complex of negative factors. These factors include the
lifespan, climatic parameters, static and dynamic loads, dustiness,
air pollution, etc. Their action worsens the physico-mechanical cha-
racteristics, the structure of concrete. This reduces the reliability of
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Ya. Serikov, candidate of technical sciences, professor,
0.M. Beketov National University of Urban Economics
in Kharkiv, Ukraine,

e-mail: s0509088828@ gmail.com

structural elements, reduces the life of the construction object. In
DBN V.1.2-14-2009 «The system of ensuring the reliability and safety
of construction objects» set the classification of construction objects
by classes of consequences in the event of an accident. The estima-
ted lifetimes of each type of construction objects are also determined.
Extension of life is allowed only after inspection and evaluation of the
technical condition of the construction object, material characteris-
tics, through the determination of the degree of their compliance with
regulatory requirements. The importance of obtaining reliable survey
results requires the improvement of relevant instruments and metro-
logy. The described developed system of monitoring of construction
objects, as well as instrumentation and system based on the ultraso-
nic pulse method. They are designed to control the physico-mecha-
nical characteristics, the structure of concrete and other building ma-
terials. The developed devices and system are characterized by in-
creased accuracy, reliability and reliability of measurements.

Kniouosi cnoea: 6yoisenbHi 06'ekmu, xummesuti mepmiH, 6emoH, Oechekmu, o6cmexeHHs, ynbmpazeykosull imnynbcHUl Memoo.
Keywords: construction objects, life expectancy, concrete, defects, inspection, ultrasonic pulse method.

EKCl'[leaTOBaHi OyIovnHKY, KoHCTPYKUil i cnopyan (6yzniBenbHi 06'€eKTM) XapaKTepusy-
10TbCA 3HAYHWUM TTEPEeNiKoM TUIB KOHCTPYKUiiHUX OYAiBenbHUX eneMeHTiB i Bippis-
HAIOTbCA YaCOM eKCIlyaTalil, piBHEM BIIUBY Ha HUX KIIMAaTMYHUX i pi3HOro BURY BU-
POOHMUMX WKIignMBUX (GaKTopiB, Bi3nKO-MeXaHIYHUMU XaPaKTEPUCTUKAMW, KYILTYPHOO
Ta iCTOPUYHOW0 UiHHicTio. JIOTiYHUM HACHAIAKOM Ipollecy eKcrulyarauili Takux o06'eKTiB
€ Te, 1110 HeraTUBHI PaKTOpU 3yMOBIOIOTD MOABY AedEKTIB Vv MaTepianax KOHCTPYKUIMHNK
€JIEMEHTIB, iKi 3HWXKYIOTb IX HAaiNHICTb, TPU3BOAATb 40 CKOPOUEHHS XUTTEBOTO TEPMIHY.

3 MeTol cucreMaTusalii mepeniky 6yzniBenbHUX 00'€KTiB, YHUKHEHHS aBapiiHUX CU-
Tyauiit B Ykpaini cTBopero meroponoriuHy ocHoy — JIBH B.1.2-14-2009 «Cucrema 3a-
Oe3meueHHs HafiHOCTI Ta 6e3mexkn GyaiBenbHUx 06'eKTiB» [1]. II0N0KEHHAMU 11LOTO KO-
KYMEeHTA BCTAHOBJEHO kKnacudikauilo O6yaiBenbHUX 06'€KTiB 3a Knacamu HacnifkiB y pa-
3i aBapinHoi cutyauii, kareropii BiAMmoOBifANbHOCTI KOHCTPYKUIMHUX eneMeHTiB, 06'eKTiB

3a piBHEM MOXAUBUX MarepianbHUX 36UTKiB uu (i) couianbHux BTpar. BusHaueHO TaKoX
OpieHTOBHI TepMiHU ekcIyaTanii 6yzpisens Ta iHxeHepHUX cropya. IIpu 1boMy ITPOAOB-
)KEHHA TepMiHy eKcryaTauii (JKUTTEBOTO TEPMiHY) IOHAZ BCTAHOBJEHWI CTPOK JOMYCKa-
€TbCA JINLIE TTiCAA MPOBEEHHA 06CTEXKEHHSA 11 OLiHKU TEXHIYHOTO CTAHY KOHCTPYKUiHUK
eneMeHTiB, 06’ekTa B uinomy [2]. V BigmosigHocTi 3 nmonoxenuamu IBH B.1.2-14-2009
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Po3enaHymo enemeHmu cucmemu mMemposoeiyHozo 3abes-
ne4eHHA cnekmpmempil ioHi3yl04020 a-, 3-, Y- BUNPOMIHEHHS, AK
OCHOBU aHAN3y ma KoHMposio emicmy padioHyknioie y 06’ekmax
HABKOMUWHLO20 Cepedosuuid, NPOOYKMAX Xapyy8aHHs, IpyHmMax;
aHanizy yucmomu paoioHyKiOHOI CUPOBUHU 3 MEMOIO BUAB/IEHHA
Oomiwkie padioHyknioie, KOHMpPOJIO 8 AMOMHIl eHepzemuyi cmy-
NeHs 8U20PAHHA Maesis, BU3HAYeHHA 8MiCmy NPUPOOHUX paodioak-
MUBHUX peyo8UH Yy pydi, NPUPOOHUX MA MeXHO2eHHUX PadioHyK-
nidie y xusux opeaHiamax mowo. [lposedeHo aHanis 3akoHooas-
Yoi, HOPMAMUBHOI, HayKoBol, MexHi4YHOI ma MemoOUYHOI OCHOB
Mempor02iyHo20 3abe3neyeHHs cnekmpomempii iOHi3y04020 8u-
NPOMIHI0BAHHS. Po32/19HYMOo 0CHOBHI 3a0ayi npuknaoHoi cnekmpo-
mempil ioHi3yto4o20 a-, -, y- BuUnpomiHeHHsA. BkazaHo Ha Heobxio-
HiCMb CMBOPEHHA HOBUX HOPMAMUBHUX MA MemoOuYHUX OOKY-
MeHMig Ha 3aMiHy CKacoBAHUM O/ NPUKIAOHO20 BUKOPUCMAH-
HA cnekmpomempil a-, 3-, y-8unpomiHeHHs, cucmeMHUX 3axo0ie
y Memposio2iyHoMy 3abe3neyeHHi HAyKoBoi ifibHOCMI 3a nepexo-
0y 00 HegU3Ha4YeHOCMi BUMIPIOBAHHSA.
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The elements of the system of metrological support for the
spectrometry of ionizing a-, B-, y- radiation as the basis of analysis
and control of the content of radionuclides in environmental objects,
foodstuffs, soils, analysis of the purity of radionuclide materials
in order to detect contaminants of radionuclides, control in the
degree of burnout of telescopes, the determination of the content
of natural radioactive substances in ore, the natural and man-made
radionuclides in living organisms are presente. The analysis of the
legislative, normative, scientific, technical and methodical basis of
metrological support for spectrometry of ionizing radiation has been
carried out. The main problems of applied spectrometry of ionizing
a-, B-, y- radiation are considered, and the state of its normative
support is analyzed. The necessity of the creation of new normative
and methodical documents for the replacement of abolished for the
applied use of spectrometry a-, 3-, y- radiation, systemic measures
in the metrological provision of scientific activity in the transition to
measurement uncertainty is indicated.

Knioyoei cnoea: cnekmpomempis, MemposoziyHe 3a6e3neyeHHs, BUMIPIOBAHHS, CMAHOapmu, padioHykniou.
Keywords: spectrometry, metrology assurance, measurement, stanards, nuclides.

BMKOleCTaHHﬂ papianiiHnX TeXHONOTiN y pisHUX
rajy3six HapoOLHOTO TOCIOLAPCTBA, MOTPeOW Hay-
KOBUX [LOCNiZXKeHb i MOB'A3aHe 3 HUMW LIMPOKe BUKO-
PUCTAHHA PafiiOHYKiAiB 3yMOBWIN UIBUAKUIL PO3BUTOK
MeTofiB i 3ac006iB KOHTPO/IO XapaKTePUCTUK MAxepen
o-, B-, y-BUIIPOMiHEHHSA, AKi 3aCTOCOBYIOTb BUBYEHHA

28

Ta aHaNi3 eHepreTMYHUX CIEKTPiB BUIPOMIHEHHA JKe-
pen ioHi3yYOro BUIIPOMIHIOBAHHA, PAafiOHYKIiAHOTO
cknany pxepen IB ta ix muromoi akTuBHOCTi, 32 Lo-
cnipxerHa mxepen IB, mo MicTATh cyMmim papioHyni-
BiB pisuux Bupis. IIpu 1bOMY BU3HAYAIOTb aKTUBHICTb
KOXHOTO HYKJiZia Yu 10ro BiLHOCHWUN BMICT.
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Voembca cmocosHo MemposnoziyHoi HaditiHocmi 3acobie sumi-
piosaneHoi mexHiku (3BT), Hazonowyemscs, wjo noxubky 3BT Heob-
XiOHO po32/190amu He 8 cmamuui, a 8 QUHAMIY, 8paxosyioyu 3mi-
Hy il enacmusocmeli y yaci. loxubka sumiptogaHb U i KOMNOHeH-
mu po32nA0aomsCA AK 8UNaokosi npoyecu, AKi NOBHICMIO Xapak-
mepu3ylomsca 6a2amo8uMipHUM PO3N00iNeHHAM.

JouineHo susHayamu UmogipHicme Mempono2iyHux 8iomos
6e3nocepedHbo 3 ekcnepuMeHmy Yepes mpyoHoOWi aHanimu4yHo20
pO38’A3aHHA 3a0ayi.

Xapakmepucmuku OUHAMIYHOI NOXUGKU 3anexams SK 8i0
snacmugocmeli 06'ekma 8UMIpIOBAHHA, Mak i 8i0 snacmusocmel
3BT. ®isuyHO npuyuHOlo NOABU OUHAMIYHUX NOXUBOK € iHepyili-
Hicmo 3BT, u4epnHUM ONUCAHHAM AKOI € BUKOPUCMAHHA iHMe2pa-
na [Jioamens, AKuli 8BUIHAYAE peakyjito iHepyiliHOT TaHKU HA 8XiOHUU
annus. Ak kpumepiti 8iOMiHHOCMI cu2Hasnie MoXyme 8UKOpuUCMo-
8y8amucs 8esibMu pi3Hi (hyHKYIOHAU, NPU UbOMY 8paxo8ylombCa
nooasnewe 8UKOPUCMAHHA pe3ynbmamie 8UMIPIOBAHHS, 3py4HOCMI
00YUC/IeHHS, 81ACMUBOCMI BXIOHUX 8n/1Usi8 mouwjo. Halibinbw 0o-
YinbHO BUKopucmogysamu oucnepcito pisHuyi cueHanie.

[ina po3paxyHKy nokasHuKie OUHAMIYHOT NOXUGKU HeobXiOHO 3Ha-
mu eHepeemuyHUL cnekmp 8XiOHO20 cueHasy. HagedeHi cniggioHowieH-
HSl MOXJTUBO BUKOPUCMOBY8AMU AK 01 CMAYIOHAPHUX, MaK i ons He-
CMAayioHapHUX Npouecie 3a 0eaK020 yYCKIAOHEHHS YUX CniggiOHOWEHb.

[pedcmasneHo npuknadu UKOPUCMAHHA MAKUX Cnigeio-
HOuWeHb, peKkoMeHOauii ujo00 3MeHWeHHA NoxXubOK 8UMIp8AHb
Y KOXHOMY KOHKDEMHOMY 8UNAOKY.

V. Ignatkin, doctor of technical sciences, professor,
Dniprovsky State University, Ukraine,
e-mail: snayper.asl1ll@gmail.com

The article discusses metrological reliability of measuring
equipment (ME), argues that ME imprecision must be considered
not in statics, ‘out in dynamics, taking into account the change of
its characteristics over time. Measurement imprecision and its com-
ponents are considered as random processes that are fully charac-
terized by multidimensional distribution. It is advisable to deter-
mine the probability of metrological measurements directly from
the experiment due to the difficulties of analytical solution to the
problem.

The characteristics of dynamic imprecision depend on both
the values of the measured object and the ME properties. The
physical cause of dynamic imprecision taking place is inertia of
ME, its exhaustive description relies on the use of Duamel inte-
gral, which determines the response of inertial link to the input
influence. As a criterion for signal differences one can use quite
different functionals, taking into account further use of measure-
ment results, the convenience of computing, the properties or in-
put influences, and so on. It is most expedient to use the disper-
sion of signal differences.

To calculate the parameters of dynamic imprecision it is ne-
cessary to know the energy spectrum of the input signal. The gi-
ven ratios can be used for both stationary and non-stationary
processes.

The paper provides examples of using these ratios, recom-
mendations for reducing measurement errors in each particular
case.

Knroyoei cnosa: duHamiyHa noxu6bka, oucnepcis, eHepeemuyHuti cnekmp, iHmezpan Jioamens, MemposnoziyHa HaoitiHicme 3BT.
Keywords: dynamic imprecision, dispersion, energy spectrum, Duamel integral, metrological reliability of ME.

ni,uBMmeHHﬂ TOUHOCTI BUMIpI0BaHb (KOHTPOJO, BUIIPOOYBAHb) 3a/I€XUTh AK Bif BlAC-
tuBocreit 3BT, Tak i Bip BnactuBocTell 06'ekTa BUMiploBaHHA (KOHTPOINIO, BUIIPO-

OyBaHb).

KoMImoHeHTU ToOXMOKN BUMIpIOBaHb PO3T/ANAOTLCA AK BUITAAKOBI mMpollecy, aki xapak-

TEPU3YIOTbCA 6AraTOBUMIPHUM PO3IOAINEHHAM.

®i3NYHO MPUYNHOW MOABU AWHAMIYHUX TMOXUO0K € iHepuiitxicts 3BT, BUUepmHUM
OIMUCAHHAM AKOI € BUKOPUCTAHHA iHTerpana [ltoamens, AKUN BU3HAYAE peaklito iHepuin-
HOI NaHKU Ha BXifHWit BIuB. Ak kputepiit BigminHocti curHanis (KBC) MoxyTh BUKO-
PUCTOBYBATUCA BENbMW Pi3Hi dyHKUioHanW, mpW 1bOMY BPaXOBYIOTLCA IOJANbIIE BUKO-
PWUCTaHHsA PE3yNbTaTiB BUMIpPIOBAHHA (KOHTPOJ0, BUIIPOOYBaHb), 3pYYHOCTL 06UUCIEHHS,

BJIACTUBOCTI BXiJHUX BIUIUBIB TOILL0.
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[ocnioxeHHamu 8cmaHosnieHo, Wo 8 npoueci ekcniyamauyii
3dcobig KOHMPOJO 00CMAMHBLO PiOKO 8800UMbCS NONPABKA 00
pe3ysbmamy noMoYHUX BUMIPIOBAHb. A po3paxyHKy nonpasku
CNOYAmMKy BU3HAYAEMbCA CMYNiHb 8iOXUEHHA 8NIUBOBO20 3HA-
YeHHA 8i0 HOPMOBAHO20 3HAYEHHs, a dasni 006yMOK U020 cmyne-
HA HAG HOPMOBAHUU npupicm 8n1u808020 napamempa. Takuli me-
Mmoo He 8paxosye HesiHiliHOI 3anexHocmi 8UXiOHo20 cu2Hasy 3aco-
6y KOHMPOJIIO Bi0 3MiHU BNJIUBOBO20 NAPAMEMPA MA HeAiHIHOCMI
cmamuyHoi xapakmepucmuku. [Jna ycyHeHHA 4b020 HeoosiKy 3a-
NPONOHOBAHO 8U3HAYAMU OiliCHe 3HaYeHHs BUMIPIOBAIbHO20 Nd-
pamempa 3a NOMOYHUMU 3HAYeHHAMU 8UXIOHO20 CU2HAsTY 3acoBy
KOHMPOJI0O Ma 8nueoso2o0 napamempd 3a 8i0nogioHUMu mame-
MAamuyHuUMu Mooesamu.

Studies have shown that under industrial conditions there is rare-
ly a correction of the current measurement result when the influencing
parameter deviates from the normalized value. The existing method of
determining the additional measurement error is that in order to ob-
tain the real value of the measurement result, the correction is calcu-
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lated, which leads to the current value of indexes of control means.
The correction value is determined by dividing the degree of the in-
fluencing parameter deviation by the normalized value of the addi-
tional error. This method of determining the correction is not accurate
enough, since it does not take into account the nonlinear dependence
of the additional measurement error on the change in the influencing
parameter, as well as on the current value of the output signal of con-
trol means. To determine the real value of the measured parameter and
the additional error, the method of integral-type functional is proposed.
The essence of the method is in determining the difference of planes un-
der the nominal and current parts of the static characteristic, limited by
the measurement range. It is shown that the planes difference depends
on the current and real values of the output signal of control means,
as well as on the influencing parameter deviation. The method allows
calculating the real values of the measured parameter only by the out-
put signal of control means and the current values of the influencing
parameter. The dependencies between the real value of the measured
parameter, the current value of the output signal of control means and
the influencing parameter deviation are established.

Kniouosi cnosa: sumiptosaHHs, moyHicme, 000amko8a noxubka, 8nausosul napamemp, iHmezpanbHuUll hyHKUYIOHAN, MAMeMamuy4Ha Mooesb.
Keywords: measurement, accuracy, additional error, influencing parameter, integral-type functional, mathematical model.

(beXTUBHICTb TEXHONOTIYHMX IpOLeCiB BU3HAYa-
€TbCA TOYHICTIO MiATPUMYBAHHA TEXHOJIOTIYHUX
IapaMeTpiB Ha 3af,aHOMY PiBHI, AKa HOPMYETbCA Bif-
MoBifHUM pernameHToM. [insa 3abesmevyeHHs liei Bu-
MOTW TEXHOJIOTiYHI mapaMeTpu MigfAraTb KOHTPOJO
3a JI0IIOMOTO0 TeXHIUYHMX 3acobiB. OcTaHHI mepenanTb

© Crenuens 4., Mopxyax 0., Jlireinos K., Coruikosa T., 2019

pe3ynbTaT BUMiptoBaHHA Y GopMi BUXIZHOrO cuUrHany
Ina Bisyanisauii, Hampuknaz, Ha MOHITOpP peanbHOTO
Yacy KOMIT'IOTEPHO-IHTEerpoBaHOI CUCTEMW KOHTPOIIO.
BuxigHuit curHan Takmx 3acobiB HOPMYETbCA HA CTa-
Iii MPOMUCNOBOTO BUITYCKY LINIAXOM YCTAHOBJIEHHA Aia-
Ma3oHy BUMIpIOBaHHA Ta knacy TouHocti. Okpim Toro,
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In this paper, we have discussed in detail the
theoretical results using local functional density
method in parameterized modification of silicon
clusters. One of the main conclusions is that the
comparison between theory and experiments shows
the possibility of different radiative channels for the
recombination in porous silicon. Research results
directly affect nanometrology.

[lpogedeHi OocniOxeHHA MOPKaoMbCA KeaH-
MOBOPO3MIPHUX cuCmeM, MAKuxX, K Hanienposio-
HUKo8i HaHoknacmepu, 3okpema, kpemHito (Si-HK).
OcmatHi npedcmasnsiome cob0l0 HaAHOppazmeH-
mu, Wo cknadaomeca 3 Oekinbkox, abo 0ecamkis
amowmis. Cumempis makux cucmem Moxe cnigna-
oamu 3 2eomempieto 06'emy. Ane, aK npasuso, 3as-
0fIKU 8e/IUKOMYy BIOCOMKY NOBepXHEe8UX amomis
i, 8idnosioHo, cmatie, HK demoHcmpytome 3anexHi
8i0 2eoMempuUYHUX po3Mipie cneyueiuHi onmuyHi,
abo enekmpuyHi enacmugocmi. lcmomHi 3miHu yux
81acmusocmel Kopestome 3i 3MeHWeHHAM po3Mi-
py cucmemu. Bapiayia wupuHu 3a60poHeHOI 30HU,
WO BUKIUKAHA 3MIHOK po3Mipie HanienposioHUKo-
8020 HK 0519 daHoi' memnepamypu, 8UKUKAE 8i0no-
8i0HUU nepexid y memaneguti cmaH. Takuti nepexio
8i06y8aembCca Npu BIOHOCHO Be/IUKUX PO3MIPAX HA-
nienpogioHuko8o20 HK y nopigHaHHi 3 memanamu,
Oienekmpukamu abo MosieKynApHUMU KpuCmanamu.

[MokasaHo, wo KiHemuyHa cmabinbHicms mem-
pacunamempazedpaHy (Si4H4), eekcacunanpucma-
Hy (Si6H6) i okmacunakyb6ary (Si8H8) 3anexums 8id
npocmopogoi 06'eMHocmi 3amicHukie, AKki nacusy-
tome po3ipeaHi ximiyHi 38’a3ku Si-mampuui. Cunin-
3amiweHuti HK muny SinYm (de Y - 3amicHuk - na-
cusamop t — Bu) € cmabineHUM 8 iHepmHili ammoc-
(hepi, ane oKUCIOEMBCA y NOBIMPI WAXOM BUHUK-
HeHHA 6e36apeHux maepoux peyosuH. Kpim ybo-
20, mpumemun-nponin-3amiweHuti HK muny SinYm
(Y = C Me,CH Me,) € Ha038u4atiHO cmabinbHUM,
Hagime y nosimpi i icHye npoma2om 080X MUXHi8
¥ meepdomy Cmati.

0(2)2019.52-56
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lpusmamuyni HK, wo ymeopeHi amomamu
Si, abo Ge sussnAlMb Koip 8i0 X08mo20 00 no-
mapanyegozo. Taki HK cmpykmypu 30iticHiolome
ONMUYHE NOIUHAHHA Y 8UOUMOMY 0iaNA30Hi.

HK-Si6H6 mae cmyey no2nuHAaHHA 3 MAakcumy-
Mom 8i0 241 Hm 00 500 HM. Cmyaa noenuHaHHA GegYy
(Y =2,6-1i- Pr,Csg{;) mae makcumym npu 261 HM,
wo 8ionosidae 3cysy y YepBOHy 0b1acme.

Buxodsyu 3 yb02o, cn1id nidKpecumu, Wo eKc-
nepumeHmarneHi 00CNiOXeHHA 8uAseHOl loMiHec-
yeHyii por-Si, 00380/1510Mb N0OB’I3GMU MOX/UBOC-
mi sukopucmanHs Si-HK y onmoenekmpoHHiti mex-
Hiyi. Cnio 8paxysamu me, Wo (opMy8aHHs HAHO-
Kpucmanimig y euensadi Si-HK 8 o6'emHomy mame-
piani HanienpoBIOHUKA, CNPpUsAE YACMKOBOMY Nopy-
WeHHIo Npagus onmuy4Ho20 8idbopy i, Makum yu-
HoM, obmexeHb W000 NPoAsy Yum mamepianom
eghekmy sitomiHecueHyjl.

Hal6inew epaxarodoto 8nacmusgicmio Hanis-
npogioHukosux HK € cymmesa 3miHa onmuy4Hux
gr:acmugocmeli NOPUCMO20 KpemHito (por-Si), Ak
yHKuii poamipy Si-HK. Tpu 3meHweHHi po3mipie
HK, enekmpoHHi nepexodu 3miujytomeca 00 Binbw
BUCOKUX eHepeili. [eHepayia ckoHUeHmMposaHa nuwie
8 0eKi/lbKox nepexooax.

OnucaHi ¢i3uyHi A8uwa K8aHMosoi okanisa-
il BUHUKAIOMb BHAC/IOOK 3MiH 2yCMUHU e/leKmpo-

HHUX CMaHie i Moxyme 6ymu 3po3yminumu 3 no3uyii

38A3KY MiX CMaHamu i MoMeHmamu eineHux i obme-
XKEHUX YacmuHoK. [lns 8inbHOI YacmuHKu, abo yac-
MUHKU 8 nepiodu4HoOMy nomeHyiani meep0o2o mi-
1a, iMNy/IbC MOXe 6ymu MOYHO 8U3HAYeHUM, MOoOi
AK IOKANI3ayis y npocmopi € HegusHayveHoro. | Has-
naku: 0719 0KAi308aHOI y Npocmopi YacmuHKU He-
BU3HAYeHiCMb imnysibCy 36inbwyemscs.

HaeedeHi meopemuyHi po3paxyHKu WupuHU
3a60poHeHoi 30HU HK-Si i nopigHAHHS iX 3 0aHU-
MU ekchepumeHmy 00380/1A0Mb 3pO0BUMU BUCHOB-
KU npo me, Wo iCHye Moxsusicme pisHUX padiayiti-
HUX KaHanie 0na pekomb6iHayii Hociig y nopucmuti
KpeMmHid.

Keywords: nanometry, clusters, electronic density, functional, recombination, silicon.
Kniovoei cnoea: HaHomemponozis, Knacmepu, e1eKmpoHHA 2yCmMuHa, GyHKUIoHan, pekoMbiHayis, KpemHill.
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Y mexax yHKUioHy8aHHA 8ilicbkogoz0 cezmeHmy Ciyx6u €0u-
HO20 4acy ma emasnoHHUX 4Yacmom oKpecsieHo npobiemu ma wis-
XU BUpIWeEHHA 3a80aHb KOHMPOJIIO MA YNPasiHHA NepedasaHHAM
€MAsnoHHUX CuzHanie, Aki sukopucmogytomeca 36potHumu Cunamu
YKpaiHu. BUKOHAHO eKcnepuMeHmMasnbHi 00CiOXeHHA U000 BU3HA-
YeHHA MOYHICMHUX XapakmepucmuK cucmemu 4acogoi CUHXPOHI-
3ayil (i3 sukopucmarHam npomokony PTP IEEE 1588v2) ona ii 3a-
CMOCYBAHHA Y MeneKOMyHIKayilHux mepexax. AK KaHanu 38'a3Ky
30CMOCOBAHO ONMOBOJIOKOHHY Mepexy, cneuianbHo nobydosad-
Hy O71F cucmemu CUHXpOHi3ayii. EkcnepumeHmarneHi 0ocnioxeH-
HA nidmeepousIu MOX/IUBICMb NepedasaHHa emanoHHUX CUeHanie
4acosoi Ma 4acmoMmHOI CUHXPOHI3Ayil i3 3aCMOCy8AHHAM Cy4dc-
HUX YughpoBUX Ma 0NMOBOIOKOHHUX mexHonoeili 8i0 JepxasHozo
emasnoHa o0UHUYb Yacy ma 4acmomu 00 8UXiOHO20 emasnoHd
36potiHux Cun YkpaiHu oduHuye Yacy ma yacmomu (BE3CY) i3 no-
Xubkoto, wo He nepeguujye 1 mkc. A makox 8id BE3CY 0o cnoxu-
8auis i3 noxubKoto, Wo He nepesuwye 10 MKC Ha 8idcmaxs 600 kKm
30 0NMOBOIOKOHHUM KAHAIOM 38'A3KY pieHs L2. AkmyaneHuUm 3a-
JIUWIAEMbCA CMBOPEHHA 8i0N0BIOHO20 KOMNJIEKCY anapamypu KOH-
MpoJIi0 Ma ynpasniHHA nepedagaHHAM emanoHHUX CUHAie, AKi
sukopucmosytomeca 36potHumu Cunamu YkpaiHu.

Knioyoei cnoea: ciyx6a e0uHO20 4acy, CUHXPOHI3auis, emanoHHuUl Yac.
Keywords: single time service, synchronization, reference time.
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Within the limits of the functioning of the military segment
of the single time service and reference frequencies, the prob-
lems and ways of solving the tasks of controlling and controlling
the transmission of reference signals used by the Armed Forces
of Ukraine are outlined. The experimental research on the deter-
mination of the accuracy characteristics of the time synchroniza-
tion system (using the PTP protocol IEEE 1588v2) was implemen-
ted for its use in telecommunication networks. As a communication
channel, an optical fiber network is specially built to create a syn-
chronization system. Experimental studies confirmed the possibili-
ty of transmitting reference signals of time and frequency synchro-
nization with the use of modern digital and fiber-optic technolo-
gies from the National Standard of Time and Frequency units to the
source standard of the Armed Forces of Ukraine units of time and
frequency (VEZSU) with an error that is not exceeds 1 us And also
from VESZU to consumers with an error of less than 10 microseconds
at a distance of 600 km via fiber-optic communication channel L2.
The creation of a corresponding complex of equipment for monito-
ring and control of the transmission of reference signals used by the
Armed Forces of Ukraine remains relevant.
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posedeHo aHaniz ocobnugocmeli donnsepis-
CbK0o20 onpautogaHHa cueHanis. Y PJIC kinekicme
3a8ad Ha npuliMansHoMy mpakmi padapa cusb-
HO 3anexums 8i0 2eomempii padapa 00 yinbo8020
06'ekma. 3agadu cmeoprotoms 000amko8si mpyoHo-
wi 0na 6bopmosux padapie nio 4ac suassieHHa Ha-
3eMHUX yinel ma iHWux yined, wo 1emsms Ha ma-
Jux sucomax. La cknadHicme y suAsneHHi Hazem-
Hux abo ManosucomHux yineti npusgena 0o po3pob-
JIeHHA iMnynbcHUX donnsepiecbkux padapis 3 me-
MO NOKPAWeHHs B8USBNIEHHS UYiboBUX 006'ekmie.
ImnynecHo-0onnnepieceki padapu 8ukopucmosy-
10Mb BUCOKI 4acmMomu NOBMOPEHHS iMnysibcig 0ns
36inbWeHHA cepedHbOi NomMyXHocmi nepedagaHHa
i noknadatomsca Ha donnsepiecbky yacmomy yini
8 Npoueci 8UAB/EHHH.

In this paper, we analyzed the features of Doppler
processing in radars. In ground based radars, the
amount of clutter in the radar receiver depends hea-
vily on the radar-to-target geometry. The amount clut-
ter is considerably higher when the radar beam has to
face toward the ground. Furthermore, radars employ-
ing high PRFs have to deal with an increased amount
of clutter due to folding in range. Clutter introduces
additional difficulties for airborne radars when de-
tecting ground targets and other targets flying at low
altitudes. This is illustrated in Fig. 10.5. Returns from
ground clutter emanate from ranges equal to the ra-
dar altitude to those which exceed the slant range
along the main-beam, with considerable clutter re-

Knrouoei cnosa: imnynscHo-0onnnepiscuki padapu, yini, 3a8adu, exo-cuzHan.
Keywords: pulse Doppler radars, clutter, target, echo-signal.
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turns in the side-lobes and main-beam. The presence
of such large amounts of clutter interferes with radar
detection capabilities and makes it extremely difficult
to detect targets in the look-down mode. This diffi-
culty in detecting ground or low altitude targets has
led to the development of pulse Doppler radars where
other targets, kinematics such as Doppler effects are
exploited to enhance detection.

Pulse Doppler radars utilize high PRFs to increa-
ses the average transmitted power and rely on tar- I. BapaHos
get’s Doppler frequency for detection. The increase in
the average transmitted power leads to an improved
SNR which helps the detection process. However,
using high PRFs compromise the radar’ ability to de-
tect long range target because of range ambiguities
associated with high PRF applications.

Techniques such as using specialized Doppler fil-
ters to reject clutter are very effective and are often
employed by pulse Doppler radars. Pulse Doppler ra-
dars can measure target Doppler frequency (or its
range rate) fairly accurately and use the fact that
ground clutter typically possesses limited Doppler
shift when compared with moving targets to se-
parate the two returns. Clutter filtering is used to re-
move both main-beam and altitude clutter returns,
and fast moving target detection is done effectively
by exploiting its Doppler frequency. In many modern
pulse Doppler radars the limiting factor in detecting
slow moving targets is not clutter but rather another
source of noise referred to as phase noise generated
from the receiver local oscillator instabilities.

TOBUX BUMIiplOBaHb; BUMiplOBaHb BificTaHi ¥ WBWUAKOCTI. SK TiNbKWU CTanu 3po3yMinuMu L Topiwna
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Poskpugaemsca numaHHA 0ocAzHeHHA 6e3neku nepeby8aHHA
Nodell Ha 8yNUYAX y MeMHUU 4ac 006u 3a 00NOMO20K0 WMyYHO-
20 0C8iMIeHHs. [na 8U3Ha4eHHs HeobxioHoi nomy)Hocmi namn 3a
3aMiHU HaABHUX CBIMUIbHUKIB peKoMeHOYEMbCA BUKOPUCMOBYBA-
mu me3oniuHy homomempuyHy cucmemy, Aka 00380/ISE€ BUKOHAMU
064UCIeHHSA 3 ypaxXy8aHHAM KoegiuieHmig S/P. S/P 8iOHOWeHHA no-
3UUYIOHYEMBCA AK 8AX/IUBA XapaKmepucmuka oxepesn ceimna, wjo
mae 6ymu gHeceHa 00 nepesiky 0608'A3K08UX XApakmepucmuk, Aki
NOBUHHI 3a6e3neyysamucs 8UpobHUKamu. Y 38’a3ky 3 yum nompi6-
HO pemesbHO nepe2siAHyMuU Komn'lomepHi npo2pamu, ujo 8UKOpUC-
moByIMbCA 8 NPOUECi CMBOPEHHs 0C8IMII0BALHOZ0 NPOEKMY.

The article reveals the question of achieving security for people on
the streets at night with the help of artificial lighting. The author ana-
lyzed the factors affecting traffic safety and the possibility of creating
the necessary visual conditions for this by means of street lighting. In ad-
dition, the article raised an important question regarding the characteri-
stics of the roadway. It is noted that the modern pavement is not stan-
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dardized on the lighting characteristics. Knowing the spectral chara-
cteristics of the applied light sources, these data could be applied in
the development of new types of canvases that would allow achieving
a new level of illumination in terms of both improving the quality and
its efficiency and economy. Without this, it is impossible to talk about
the maximum efficiency of the use of the luminous flux as a whole. For
existing lighting systems, the brightness calculation is performed by
measuring the illumination and reflectivity of the road surface. The ob-
tained brightness values are entered into the mesopic photometric sys-
tem in order to determine the parameters of the complete system, which
provides equivalent visual perception of the illuminated objects and is
intended to replace the existing installation. To determine the required
lamp power when replacing existing luminaires, it is recommended to
use a mesopic photometric system, which allows you to perform calcu-
lations taking into account the S/P ratios. In this regard, it is necessary
to thoroughly review the computer programs used in the creation of the
lighting project, as well as to ensure active participation in international
cooperation in the formation of modern lighting standards.

Knioyoei cnoea: mesoniuHa pomomempis, 3oposuli komgpopm, 6auCKicme, ceimnoma, ckomoniyHa cgimo8a egekmusHicme, pomoniyHa csimaosa

ehekmusHicme.

Key words: mesopic photometry, visual comfort, glare, brightness, scotopic light efficiency, photopic light efficiency.

yb6nikanis cucremn MKO pna Me3oniutoi (mpucmep-
koBoi) doromerpii (CIE 191:2010 Recommended
System for Mesopic Photometry Based on Visual
Performance, Vienna: CIE, 2010) [1] 3aBepuruna maiixe
70-piyni febaTn BigHOCHO BaroBux QyHKUiN, aki 6 Mor-
7U BUKOPWUCTOBYBATUCS, KONW MPOBOZATLCA (GOTOMET-

© Hazapenko JI., Kononenko I'., Moxaposcbka T., Yeprens B., 2019

puuHi BUMiploBaHHA B Me30miuHii obnacti. e 3ymo-
BWIO BENIUKY KiNbKicTb po6iT, IPUCBAYEHUX OCTiZKEH-
HI0 BIUIMBY CIIEKTPAJILHOTO PO3IMOAiNy eHeprii BuIpo-
minenHs (CPEB) Ha 3ip 3a BifmoBinHOTO IIPUCMEPKOBO-
ro 30pY 32 YMOB OCBIT/IeHHS, 110 [J03BOJIAE Kpauje olji-
HUTW OCBITJIeHHA V HiUHWIL Yac pobu.
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