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IOI1 «YkpmeTpTecTcTanzapT», M. Kuis

Po3pobneHo peghepeHcHUl MemoO KanibpysaH-
HA mpoox i binbuwe emanoHHUX npunadie 0ns eumi-
PI0BAHbL 8ePMUKATbHUX Kymig. Lleti Memod moxe 8u-
Kopucmosygamuca 0719 BU3HAYeHHA cucmemamud-
HUX 3MilWjeHb B8UMIPIOBAHHSA 8epMUKA/IbHUX Kymie
KOXHUM emanoHHUM npusiaoom 8iOHOCHO 20pU30H-
MaseHol NIOWUHU, ycepeOHeHOI 3a pe3ynmamamu
8UMIpto8aHe N0 yac ix kanibpysaHHa abo 3eipeHo.
[ins peanizauii pegpepeHcHol MemoOuKu po3pobrieHo
asmoKoniMayitiHul enekmpoHHUU emanoHHUU npu-
71a0 0719 ABMOMAMU308aHO20 BUMIDIOBAHHA 8epmu-
KaneHux kymie SealineZero_Standard™ (SLZ_S™).
CymapHa cmaHOapmHa HesusHayeHicme (k=1) eu-
MIp0BAHb BEPMUKASIbHUX KYMi@ 8i0 NIOWUHU 20pu-
30HMY, 30 pe3ylbmamamu ix KaniopyeaHHs 3a pege-
peHcHoto MemoduKoto, He nepesuwjusa 0,07"...0,15".
Takul pe3ynemam ompumaHo 6e3 8UKOPUCMAHHA
CUCMEMAamuY4HO20 3MILUEHHS, 839M020 3 NPOMUJIEX-
HUM 3HAKOM, SIK nonpasku. Po3pobneHi ma docsioxe-
Hi emanoHHi Npunaou npusHayveHi 08 BUABEHHS
CUCMEeMAMUuYHo20 3MiljeHHA BUMIPIOBAHbL 8epmu-
KanbHUX Kymie maxeomempie 3 HOpMOBAHOK cepeo-
Hboto K8aopamuyHoto noxu6bkoro 0,5" ma 1" nio yac
ix kanibpysaHHs.

e-mail: asam@ukrcsm.kiev.ua

0. V. Adamenko, Candidate of Technical Sciences,
Senior Research Fellow of the Geometry Measurement

Department,
e-mail: adamaleksandr@i.ua

SE «Ukrmetrteststandarty, Kyiv

Reference method for simultaneous calibration
of the three and more measurement standards
for vertical angle measurement is developed. This
method can to use for obtaining the systematic
biases of the vertical angles measurements for
each of the measuring standards relative of the
horizontal plain was averaged from measurement
results in time their calibration or comparison. For
realization of the reference method was developed
the autocollimationel electronic measurement
standard for the automatization measurement of the
vertical angles SealineZero_Standard™ (SLZ_S™).
Summary standard deviation (k=1) of the vertical
angle measurement relative the horizontal plane,
from the results of their calibration by reference
method, is not more 0,07"...0,15". This result was
obtained without the use the systematic biases, for
each measurement standards, as measurements
corrections (with opposite sign). The measuring
standards, that were developed and researched, are
necessary for obtaining the systematic biases of the
vertical angle measurement for total stations and
theodolites, that have the normed standard error
0,5" and 1", when these instruments are calibrating.

Knioyoei cnosa: emasnoH, kaniopyeaHHs, 38ipeHHs, 8epmuKanbHUll Kym, MemposioziyHi Xapakmepucmuku,
cucmeMamuyHa ma 8unaokosad cknadosi HeU3HayeHoCMi, CMAHOapMHe BiOXUeHHS.
Keywords: measuring standard, calibration, comparison, vertical angle, metrological characteristics, systematic and

random constituents of uncertainty, standard deviation.

Bi,u,HeceHHa reofie3suYHUX MPUNaAiB [0 3aKOHOZLABYO PErynboBaHOi chepu € mucky-
CilHUM TUTAHHAM. 3aKOHOZABCTBO Pi3HWUX KpaiH MO-pisHOMY BUpilIye 1€ MUTAHHA.

Be3BifgHOCHO [0 TOTO, MOBIPAKTLCA YW KanibpylOTbcsA TeOfe3nyHi mpunagu B Tiik un iH-
uriit Kpaiui, Tpeba BUpINIYBATU BaXAUBI TeXHIuHI mpobnemu y uin chepi — pospobnatu

© Camonnerko 0. M., Anamenko O. B., Kykapeka B. II., 2019
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Po32/1IHyMo cmpykmypy 320pmKO8UX HeUpPOHHUX Mepex, Wo
3acmocosylomecs 019 ONPAY0BAHHA 300paxeHb. Po3anaHymo
OCHOBHI emanu oNpaytBaHHA 306paxeHb Helipomepexeto
DetectNet, npusHayeHoi 0513 8useneHHA 06'ekmis y 300paxeHHsX.
3a donomoezoro cepedosutya DIGITS 30ilicHeHO HaBYAHHA OeKilbKoX
modeneli Helipomepexi DetectNet. ik Hag4aneHi ma eanioauiliHi
OaHi sukopucmao 306paxerHs 6asu KITT. HasyanHas ma mecmy-
8aHHA Modesieli nposedeHO 3a BUKOPUCMAHHA Cynepkomn'tomepa
Jetson TX2.

The article is devoted to the study of object detection in images
using neural networks. The structure of convolutional neural net-
works used for image processing is considered. The formation of the
convolutional layer (Fig. 1), the sub-sampling layer (Fig. 2) and the
fully connected layer (Fig. 3) are described in detail. An overview of
popular high-performance convolutional neural network architec-
tures used to detect R-FCN, Yolo, Faster R-CNN, SSD, DetectNet ob-

YK 004.93

of Neural Network Approach-' |
of Objects Detectloq
in the Im

R. N. Kvetny, doctor of science, professor,
head of the automation and intelligent information
technology department,

e-mail: rkvetny@sprava.net

R. V. Masliy, candidate of technical sciences,
docent of department,

e-mail: romas4580@gmail.com

A. M. Kyrylenko, postgraduate of department,
e-mail: sasha.kyrylenko@gmail.com

Vinnitsa National Technical University,

V. V. Shcherba, assistant,

National Pirogov Memorial Medical University,
Vinnytsya, Ukraine,

e-mail: moderator.vnmu@gmail.com

jects has been made. The basic stages of image processing by the
DetectNet neural network, which is designed to detect objects in
images, are discussed. NVIDIA DIGITS was used to create and train
models, and several DetectNet models were trained using this envi-
ronment. The parameters of experiments (Table 1) and the compari-
son of the quality of the trained models (Table 2) are presented. As
training and validation data, we used an image of the KITTI data-
base, which was created to improve self-driving systems that do not
go without built-in devices, one of which could be the Jetson TX2.
KITTI's images feature several object classes, including cars and pe-
destrians. Model training and testing was performed using a Jetson
TX2 supercomputer. Five models were trained that differed in the
Base learning rate parameter. The results obtained make it pos-
sible to find a compromise value for the Base learning rate para-
meter to quickly obtain a model with a high mAP value. The qua-
lity of the best model obtained on the KITTI validation dataset is
mAP = 57.8%.

Kntoyoei cnoea: 2nuboke HaBuyaHHs, susseHHs 06’ekmie, knacugikayis 06'ekmis, DetectNet, DIGITS, KITTI.
Keywords: deep learning, object detection, object classification, DetectNet, DIGITS, KITTI.

OD,HMM i3 BaXAUBUX 3aBAaHb, 110 BUPILIYIOTHCA
B Impoleci aHanizy 306paxeHb Ta Bifeo, € BUAB-
JIeHHA 00'eKTiB y 300paxeHHax. OcTaHHIMU pokaMu Be-
JIUKOI MOMYyNAPHOCTI HabyNN METOAN Ta IMAXOAM [0 BU-
ABJIeHHA 00'EKTIB y 300paXKeHHAX, 110 BUKOPUCTOBYIOTh
WTYyYHi HeNpoHHi Mepexi. BinburicTs i3 HUX BUKOPUC-
TOBYIOTb 3TOPTKOBI HeiponHi Mepexi (3HM), 3okpema,
ran6oki HeipoHHi Mepexi, Aki 3acBiguytoTh BUCOKI mMO-
KasHUKU AKOCTi BUABJEHHA 00'ekTiB [1—3], mepesep-
IIMBIIV PE3Y/IbTaTU KIACUUIHUX Mifxopnis [4—6].

© Kseruuit P. H., Macniit P. B., Kupunerxo 0. M., lllep6a B. B., 2019

OxpiM BusABneHHA 06'exTiB, 3HM mokasyioTb Bu-
coxi pesynbraTv A 3agavy knacudikauii 306paxeHb
[7, 8], po3mizHaBaHHA PYKOMUCHOTO TeKCTy [9] Ta Mo-
Bu [10] Tomo. Takox 3HM ycminrHo BUKOPUCTOBYIOTb-
CA V 3afavax BifeoaHanisy, a came, Ans BifCTeXeHHA
006'eKTiB, IPOrHO3yBaHHA TPAa€eKTOpil 006'eKTiB, Po3mi3-
HaBaHHA pint [11, 12].

[lokpaueHHs AKOCTI Mojenei AiA aHanisy 306pa-
)KeHb Ta BiZleo AO3BONAUTHL 36inbuimTit QyHKLioHANb-
HICTb Ta HaAiiHICTb AaBTOHOMHUX MAUIUH: aBTOHOMHWUX
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TeopemuyHo po32/1AHYMO NPoyec BUMIPIOBAHHA NAOWi npu-
61u3HO Kpyenoi diahpazmu 3a 00NOMO20k0 Npusady, Wo BU3HAYAE
KoopouHamu 2eomempuyHoi mexi diagppazmu. BukopucmaHo me-
moo MoHme-Kapno 3 Hesenukum yuciom peanizayit. JemansHo
onucaHo npouedypy po3paxyHkie niowi. MamemamuyHo ¢opmy-
sasnaca diagppaema kpyenoi popmu 3 moyHo 8idomum padiycom. Ha
mexi diappazmu 8ubUPANUCA MOYKU 071 BUMIPIOBAHHA KOOPOU-
Ham, po3mawosaHi npubnusHo yepes 0,1, 0,3, 0,6 i /2 padiaH. [ina
imimauii 8unaokosux gioxuseHb (HesusHayeHocmeli) nio yac sumi-
PIOBAHHA KOOPOUHAM, BUKOPUCMOBYBAIUCA 8UNAOKOBI 006ABKU
3 pigHOMipHUM Po3n00ifIom 8ipo2idHOCMI U 3a0aHUM CMAHOapMHUM
8iOXUIEHHAM. []1151 KOXHO20 8UNAOKY PO3pAX08AHO NIOWi 8i0N08I0-
Ho 0o 3anponoHosaHoi npoyedypu. [poaHanizosaHa siomiHHicme
pe3ysibmamie po3paxyHKy naowi 8id dilicHoi niowji 3anexHo 8io
Yucaa MoYoK 8UMIPIOBAHHA | CMAHOAPMHO20 8i0XUMIEHHA 8UNAo-
Kosux 006asoK. [10Ka3aHo, wo 8iOHOWEHHS 8IOHOCHUX cmaHdapm-
HUX 8iOXU/ieHb oW 00 8IOHOCHUX CMAHOAPMHUX 8iOXUsIEHb KO-
0pOuHam npubnu3HoO 0OHAKOBO ON1A KOXHO20 YUC/IA BUMIPIOBAH®.
BusHay4eHa 3anexHicme Yb020 8IOHOWEHHSA 8i0 YUC/IA BUMIPIOBAHb.
[lpoarHanizogaHo ompumari pesynemamu.

of the Accuracy of the Calculation

of the Diaphragm Area
by the Monte Carlo Method

0. D. Kupko, doctor of technical sciences, leading
researcher of the scientific center of temperature
and optical measurements,

National Scientific Center «Institute of Metrology»,
Kharkiv, Ukraine,

e-mail: kupko@meta.ua

The process of measuring the area of a circular diaphragm
using a device that determines the coordinates of the boundary
of the diaphragm is theoretically considered. The Monte Carlo
method with a small number of implementations was used.
The procedure for calculating the area is described in detail. We
considered a circular aperture with a precisely known radius. On
the circumference of the diaphragm, the coordinate measuring
points vibrated through 0.1, 0.3, 0.6, and /2 radians vibrated.
To simulate random deviations (uncertainties) when measuring
coordinates, random additives were used with a uniform probability
distribution and a given standard deviation. For each case, the
areas were calculated in accordance with the proposed procedure.
The difference in the results of calculating the area from the true
area depending on the number of measurement points and the
standard deviation of random additives is analyzed. It is shown
that the ratio of the relative standard deviations of the area to the
relative standard deviations of the coordinates is approximately the
same for each number of measurements. The dependence of this
relationship on the number of measurements is determined. The
results obtained are analyzed.

Kntoyoei cnosa: moyHicme, Hegu3Ha4eHicmeo, 8UMIpIOBAHHS, Memod MoHme-Kapno, nnowa diagpaemu.
Keywords: accuracy, uncertainty, measurement, Monte Carlo method, aperture area.

BMMipIOBaHHﬂ o Ta PO3pPaXyHOK BiAMOBiAHOI HEBU3HAYEHOCTI, OKPiM 3p0o3yMino-
rO 3arajbHOTEXHIYHOTO iHTepecy, Ma€ BelAWKe 3HaueHHA V (QYHAAMEHTANbHUX J0-
cnipxeHHAX. Hampuknap, 3B'A30K TeMIepaTypHWUX BUMIpIOBaHb i €HEPreTUYHUX BUMi-
PIOBaHb BCTAHOBJIIOETHCA 3HAYHOW MipOl0 3aBAAKU BUMIpIOBAHHAM reOMETPUYHUX BEIU-
YUH, HallPUKJag, V Kaacuuuux pobortax (1,2). Takox y 1979 poui BcTaHOBNeHa Biamo-

BifHICTb €HEepreTMUYHUX i CBITJIOBUX BEIWYMH, 110 TAaKOX BUMATA€ TOUHOIO 3HAHHA Teo-
MeTpuuHux BenuuuH (3). TouHe 3HaHHA Inowi HeobxinHe mip vyac peanizauii cBiTnoBux
ORMHWIb AK 3a LOIOMOTOI0 KPUOTEHHOTo pajiomerpa (4), Tak i ana peanisauii 3a gomo-
MOro10 Tpam-feTektopa (5) i mpunagis 3 mepen6ayeHo KBAHTOBOW edeKTuBHICTIO (6).
IcuyoTh TakoX i BiTumsHaHi my6nikauii Ha wo Temy (7). CBITNOBMX BENWYUH AeKinb-
Ka, A IX BU3HAUEHHA HeOOXifHO 3HATW TeOMeTPUYHI BENUYMHW: BiACTaHb i roumy.
[IuranHA BUMipIOBaHHSA BifjcTaHi po3rnafanucs, Hampuknag, v (8,9). 3assuvait posmip Bu-
KOPUCTOBYBaHUX Aiadparm iCTOTHO MEHUIUN, HIX BigcTaHi MiX HUMM, 10 03HAYAE BEAUKI
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HasedeHo pesynemamu docnioxeHs enausy
Xapakmepucmuk NOMOKI8 i MiCUb JIOKAsIbHO20 PO3-
MiWeHHA npunadie No NPOMAXHOCMI mexHoso02iy-
HOI Mmazicmpani Ha ix Mempono2iyHi xapakmepuc-
muKu.

Ha npuknadi sumiptosansHux nepemeopiosauis
8umMpamu 2iopoOUHAMi4HO20 KAAcy i3 4ymausumu
efleMeHmamu pizHoi popmu 06MIYHUX NOBEPXOHb
(YuniHop, KOHyc i nopoxHUCMa Haniscepa) npoge-
OeHi MO0esIl08aHHSA 3 BU3HAYEHHAM HEeBU3Ha4eHOC-
mi pe3ynemamy 8UMIPIOBAHHA, AKA 3aeXume 8id
acumempil NnOmoky i npocmopoesoi opieHmavii npu-
n1ady 8iOHOCHO 8epMUKAJIbHOI OCi HA MexHo102i4-
Hiti mepexi. Ompumani pesynemamu 0arme 4im-
Ky KGpmUHY pauioHanbHUX Micyb IOKA/IbHO20 po3-
MilWeHHA npunadie no NpoMAaXHoOCMi mexHosoaiy-
HOI Mepexi 3a yMo8 MAaKcuManbHoi moyHocmi i mMi-
HiManbHO20 8NIUBY HA BUMIpPIOBAHE CepedosuLye.

Pe3ynemamu 0ocnioxeHb yKasyrome Ha me, Wo
HaUKpawumu € 3acobu 8UMIpIOBAHHA 3 minamu 06-
MiKaHHA y opmi KoHyca, AKul HanpasneHuu eep-
WUHOK HA3yCMPiy NOMOKY.

The article is devoted to the effective system
creation for recording liquids and gases flows. There
is extremely relevant for creating metering units of
fuel and energy resources.

The aim of the work is to determine the influ-
ence of the flowed body geometric configuration of
the sensitive element and its orientation relative to
the direction of the flow on the hydrodynamic flow

B [ e
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meter metrological characteristics, as well as deter-
mining the instruments’ rational location in the tech-
nological line

Based on the example of the hydrodynamic class
measuring transducers factors that have a significant
impact on their metrological characteristics are deter-
mined, the degree of the transducers sensitivity to the
measured medium flows asymmetry is revealed. The
flows asymmetry is simulated by hydraulic resistances
of different spatial configurations (spatial elbow, el-
bow, double elbow, contraction, abrupt contraction).
Simulation modeling of the operation of such devices
is performed. Sensitive elements of different Gaussian
curvatures such as zero (cylinder), positive (cone) and
negative (hollow hemisphere) were studied.

The value of the registration result uncertain-
ty depends on the flow asymmetry and the instru-
ment spatial orientation relative to the vertical ax-
is in the technological network. The obtained results
make it possible to clearly determine the instrument
installation place in the technological network un-
der conditions of maximum accuracy and minimal
impact on the measured medium. This allows effec-
tively using transducers in places of the technologi-
cal network, taking into account the specific condi-
tions for the metering units creation. There is no ne-
cessary to make straight pipeline sections before and
after the instruments.

The researches results show that measuring in-
struments with flow bodies in the shape of a cone ori-
ented the apex toward the flow are the best.

Kniouoei cnoea: piouHu, 2asu, sumpamad, 8UMIpI08abHi nepemaopiosayi, Mooesto8aHHS, MOYHICMb.
Keywords: liquids, gases, flow rate, measuring, transducers, simulation, accuracy.
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The statistical data on the level of occupational
injuries, which is caused by the discrepancy between
the quantitative and qualitative characteristics of the
working area illumination and the established stan-
dards, are presented. The characteristics and features
of the functioning of the human visual analyzer are
described. Characterized by the non-visual effect of
light on the human body. Developed recommenda-
tions on the organization of industrial lighting, which
will provide a reduction in the level of occupational
morbidity and industrial injuries.

O6rpyHmMoB8aHo axkmyasnbHicms 00CTIOXeHHA
8n/1UBy BUPOOHUY020 WMYYHO20 OCBIMAIEHHA HA
JI0OUHY 3 no3uyill AK 8i3yanbHo20, Mak i Hesisy-
anbHo20 (ncuxogpizionoziyHoz2o) ennuey. BuknadeHo
cmamucmuyHi 0aHi 3 8upobHUY020 Mpasmamus-
MYy, 3yMOB/IeH020 He8iON08iOHICMIO KiNbKiCHUX
i AKicHUX Xapakmepucmuk ocgimseHHs poboyoi 30-
HU 8CMAHOBIEHUM HOPMAMUBAM. 38aXaro4u Ha pe-
3y/lbmamu aHanisy, NocmasneHo 3as0aHHA 8UA8-
JIeHHA KOMNJIeKCHO20 8N/1UBYy BUPOBHUYO20 0CBIM-
JIeHHSA Ha OP2aHi3M JIOOUHU - 1020 8nJusy AK HA 30-
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K. C. CepikoBa, cTyneHTKa,
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eBi3yanbHMi BNJIMB CBiT/Ia IK BUPOGHUYMA q:amm
BNNMBY OCBIT/NIEHHSI POGO40i 30H

A. 0. CepikoB, KaHAUAAT TeXHIYHWUX HayK, Ipodecop,

JI. A. HazapeHKo, JMPEKTODP TeXHIYHUX HaVK,

XapkiBcbKUI HauioHanbHWI yHiBepCcUTET MicbKoro

rocrogapcrsa im. A.M. Bekerosa, VkpaiHa

posull aHanizamop, mak i Ha YeHmpaneHy Hepeo-
8y cucmemy. OnucaHo cmpykmypy adanizamopie
0p2aHi3my J1OUHU, 0Co6/1UBOCMI (hYHKYIOHY8AH-
HA 1i 30pogo2o aHanizamopa. ONUCAHO Hesi3yasb-
HuU 8naue c8imaa Ha op2aHiam OOUHU, AKUU no-
JI52a€ 8 cnpuliHAMmi ceimsna 8idnosioHUMU homo-
peuenmopamu op2aHiamy i 3yMo8JII0e KOMNeKc pi3-
HUX peakuil, fiKi 8U3Ha4aome camonoyymms i npa-
ye30amuicme mo0uHU. Bud peakuii 3anexums 8io
AKICHUX | KiIbKICHUX Xapakmepucmuk cg8im/08020
nomoky. J]o AKiCHUX Xapakmepucmuk 8i0HOCAMbCA
KoeciyieHm nynbcayii i cnekmpaneHul cknao caim-
7108020 NOMOKY. B pe3ynemami susHaueHo, wo 3a
8UPOBHUYUX YMOB AKICHI Ma KinbKiCHI xapakmepuc-
MuKu OXepen c8imaa Moxyme 8nausamu Ha pi-
8eHb mMpasmamusmy i npogheciliHoi 3ax80pro8aHoc-
mi. BcmaHosneHo, wo 0514 3ab6e3neyeHHA epekmus-
Hocmi (i 6e3neku 8UKOHAHHSA pobim HeobXiOHO 8pa-
xogygamu: pieeHb ocgimmeHocmi pob6o4o20 Micys;
cnekmp; KoegbiyieHm nynecauii; xapakmep pobomu;
30p08e HAaNPyXeHHS; 2e02pagiyHull pe2ioH KpaiHu, 8
AKOMY po3mawiosaHuli 8upobHuyuli 06'ekm; mem-
nepamypy nosimps 8 npuMiwieHHi.

Ya. A. Serikov

Keywords: industrial lighting, quantitative, qualitative characteristics, non-visual exposure to light, industrial psychology.
Kniouosi cnoea: supobHuye ocgimseHHs, KiNbKicHi, AKICHi xapakmepucmuku, Hesi3yaneHul enue caimna, 8Upo6HUYA
ncuxonoeis.

L. A. Nazarenko

n the process of labor relations, a working person is affected by a set of negative

factors of the working environment. Their effect is manifested in a decrease in la-
bor productivity, the appearance of injuries and occupational diseases [1, 2]. Statistics
show that as a result, the total number of accidents in the world is about 250 million
of which about 220 thousand are accompanied by a lethal result. Among all the nega-
tive factors of production, one of the most important is the lighting of workplaces.
As practice shows, when designing lighting systems, the main attention is paid to the
quantitative characteristics of lighting. At the same time, studies show that its quali-
tative characteristics are also important. They not only affect the formation of human

K. S. Serikova
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[poaHanizosaHo enue cucmemamuy4HuUx no-
XUGOK, 3yMOBJIeHUX BN/IUBOM YABHOI YacmuHu
8 CNeKmpi CUHYCOiOaIbHO20 CU2HAY, HA OUIHKY Uio-
20 HOPMOBAHOI Yyacmomu 3a 00NOMO20l0 Memoody
ouckpemHoz2o nepemeopeHHs Qyp’e (A1) 3 iHmep-
nonayiero U MakcumanbHor waeuokicmio cnady 6iy-
HUX nesilocmkie.

HasedeHo cniggiOHOWeHHS 018 OUiHKU abco-
JIIOMHOI NOXUGKU HOPMOBAHOI Yyacmomu ma 8u-
3HAYeHO yMOBU 0/1A MIHIMAMbHOR0 YiNo20 4ucaa
YUKJig CUHYCOIOU, ypaxy8aHHA AKUX 2ApaHMye 3Ha-
YeHHs Ui€ei NoXUBKU MeHLwe NegHO20 3a0aH020 PiBHA.

JlocmosipHicme ompumarux pe3ynemamig nio-
maeepoXyembCa KOMN'tomepHUM MOOE/TIOBAHHAM.

Ha npakmuyi 4acmomu cuHycoidansbHozo cue-
Hany i 8ubipku He 3a0080/1bHAMb BIOHOWEHHIO
Koz2epeHMHOI 8UbIPKU, HAC/TIOKOM Y020 € dobpe 8i-
oomuli egpekm po3musy abo «8UMOKY» CKIA008UX
cnekmpa. Lle o3Hauyae, wo eHepaia cnekmparso-
HUX NIt nowuproemsca 83008 oci yacmom. [ina
3MeHWeHHsA NOXUBOK, 3yMOB/IEHUX PO3MUBAHHAM
cnekmpd, 8UKOPUCMOBYEMbCA BUMUBAHHS.

Hatikpawi pesynbmamu docsieHymo y sunaoky
«BIKOH» 3 MAKCUMAsTbHOK Weudkicmio cnady 6ivHux
nemtocmeie (LLICBIT), 0o Akux 8iOHOCAMbCA «BiKHA»
knacy 1 Paligpa-BiHceHma, i 8uKkopucmaxHa 8iono-
BIOHUX CNnigBIOHOWEH®.

0. G. Saragtov, undergraduate,
e-mail: saragtov@mail.ru

The influence of systematic errors due to the
influence of the imaginary part in the spectrum of
a sinusoidal signal on the zinc of its normalized
frequency using the method of discrete Fourier
transform (DFT) with interpolation with a maximum
decay rate of the side lobes is analyzed.

Results are given for estimating the absolute
error of the normalized frequency and conditions
are found for the minimum integer number of sine
wave cycles, taking into account which guarantees
the value of this error is less than a certain given
level.

The reliability of the results received is confirmed
by computer simulation.

In practice, the frequencies of the sinusoidal
signal and the sample do not satisfy the coherent
sample ratio, which results in the well-known effect
of erosion or «leakage» of the spectrum components.
This means that the energy of the spectral lines
propagates along the frequency axis. To reduce
the errors associated with blurring the spectrum,
leaching is used.

The best results were achieved in the case of
«age» with a maximum rate of decline of the side
lobes (SSBL), which include the «windows» of Rife-
Vincent's class 1 and the use of the corresponding
ratios.

Knioyoei cnoea: cucmemamuyHa noxubka, HopmosaHa Yacmoma, uckpemHe nepemsoperHs Oyp’e 3 iHmMepnonayiero.
Keywords: systematic error, normalized frequency, discrete Fourier transform with interpolation.

H OpMOBAaHA YacTOTa CUHYCOIfANbHOTO CUIHANY — OAWH i3 HaWBaXIWUBILIUX MTapaMeT-
piB miz yac oro Auckperusauii 3a yacoM. BoHa fopiBHI0E BifHOUIEHHIO YaCTOTU CU-
HyCOifanbHOro CUrHany A0 YacToTW oro Bubipku. Ha mpakTuui yacToTu cuHycoifanb-
HOTO CUrHaNy i BUOIpKUM He 3a[j0BOJIbHAIOTL BiIHOLIEHHI0 KOTe€peHTHOI BMOipku, Hacnia-
KOM 4oro € fobpe BifoMuit eheKT po3MUTTA ab0 «BUTOKY» CKIAZOBUX crieKTpa. e o3Ha-
Yag, 10 eHEPTifA CIeKTPaNbHUX JiHii MOWUPIOETLCA B3A0BXK yciei oci wacToT. [Ina 3MeH-
UIeHHA TOXUO0K, 3YMOBNEHUX PO3MUBAHHAM CIIEKTPA, BUKOPUCTOBYETHCA 3BAXKYBAHHS.
s TexHika ampiopi mepen6avyac MHOXEHHS JUCKPETHO-4aCcoBOI CUHycoian Ha BipmoBifHy
TIOCNiZIOBHICTD, 3BaHy BikHOM [1, 2].
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Yyumeleas nepcnekmugHOCMb KoHYenyuu npu-
MeHeHUs cmecu 8000p0o0d U NpUpoOHO20 2a3d KaK
UCMOYHUKA 3Hepauu, NposedeHbl UCCIe008aHUs:

« 8JIUSHUS npumMeceli 8000p00a HA (u3UYECKUE
csolicmaa npupodHo20 2asd,

« Ha MempoJiozu4eckue xapakmepucmuku cu-
cmem y4ema e2o pacxodd.

BeinonHeHsl pacyemel nokazamens aduabameol
U cKopocmu 38yKa, NOMHOCMU, (hpakmopa Cxu-
maemocmu, ebicieli mensiomel C20paHus U yuc-
n1a Bobbe 2azoe npu 0obasneHuu 8 HUX 8000po0a
8 pas/u4HbIX KOHYeHmpauyusx (om 2 0o 23 %).

38axaro4u Ha nepcnekmusHiCme KoHuenuii 3a-
CMOCYBAHHA CyMii BOOHIO i NPUPOOHO20 2a3y AK
Oxepena eHepeil, BUKOHAHO OOC/TIOXeHHS 8 MAKux
Hanpamax:

* BU3HAYeHHs 8nugy OOMIWOK B00HIO Ha ¢i-
3UYHi 8racmugocmi NpUpoOHO20 2asy;

« 0ocnioxKeHHA 8nugy 000ABAHHA BOOHIO
8 NPUPOOHUU 2a3 Ha MemMpPOJI02i4Hi Xapakmepucmu-
Ku cucmem o671iky tioeo sumpamu.

[ina supiweHHa yux 3a80aHe nposedeHo:

* BU3HAYEHHA 3a/1eXHOCMI (i3UYHUX napamem-
pig npupodHO20 2a3y 8i0 NPOUEHMHO20 8Micmy 800-
Hio 8 (i020 CKaoi:

* BU3HAYeHHA donycmumoi Yyacmku (donycmu-
Mol KoHUeHmpayii) B00HI0 8 NPUPOOHOMY 2a3i y Cy-
YAacHux 2a30mMpaHCNOPMHUX | 2a30CNOXUBAOYUX
cucmemax.

+ 00C/iOXeHHA 8niusy 000aBaHb B00HIO HA
MemposIoeiuHi Xapakmepucmuku 3dcobig 8umipio-
BAHHA | cucmem KomepyiliHo2o 067Ky 2a3y.

[ina 30iticHeHHA 06’€KMUBHO020 00CHIOXeHHS
i MOOenB8aHHa nidzomossieHo 8ubipku NPUPOOHO-
20 203y, WO Mawme pi3Huli KOMNOHeHMHUU cKAao.
lposedeHo aHaniz ¢izudHux 8nacmusocmeli Yux
2a3ig — BUKOHAHO PO3PAXyHKU Ix pi3udHUX napa-
Mempis: nokasHuka adiabamu i weuokocmi 38yky,
wineHOCMI, hakmopa cmucsiugocmi, suwjoi mensio-
mu 320paHHA i yucna Bobbe. Ha ocHosi yux subi-
POK NposedeHo MOOesBAHHA — BUKOHAHO PO3pa-

© Crenenko A. A., Hensenscxkuit C. [I., Haymenko B. A., 2019
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XYHKU (Di3uyHUX napamempig 2asie 3a 000a8aHHA
8 HUX BOOHIO 8 Pi3HUX KOHUeHmMpauisx (8id 2 00 23%).

3a pesynemamamu docnioxeHb 3pobeHo ma-
Ki 8UCHOBKU:

1. 3a 000asaHHs 8 NpupOOHUL 2a3 BOOHIO 8 Kiflb-
Kkocmi 8id 2 0o 10 % ¢pi3uyHi napamempu ompuma-
HOI' Cymiwi 3MiHIOIOMbCA HE3HAa4HO (8 donycmumux
mexax). Omxe, 000a8aHHS 800HIO 8 NPUPOOHUL 2a3
8 06¢A3i 0o 10 % 00380/19€ 3aCMOCOBYBAMU HAAB-
Hi 2a30MpaHcnoOpmHi ma 2a30cnoxuearoyi cucme-
MU 6e3 byOb-AKUX peKOHCMPYKYili, 00pobOK, 3MiH
aneopummie po3paxyHkie (isudHUX napamempie

2a3080i cymiwi U obyucneHHa (obcszy) 06’emHoi

sumpamu 3 Memoto KomepyitiHoeo 06siky. Bniue
HQ 2a308i iYUTLHUKU CNOXUBAYi8 Micmumumemeo-
cA 8 Mexax donycmumux 0iandsoHie moyHocmi
U nosmoptosaHocmi, omxe, He nompebyemoca
8UMPAM HA OHOBJIEHHS NYUTbHUKIB.

2. [lodagaHHsA 00 25 % 800HI0 3a 06CA20M He
8UMazae padukanbHoi HOB8OI MexHo02ii NanbHU-
Kig i 2a30mpaHcnopmHux cucmem. beaneka He 6y-
0Oe nopyuwieHa 8 pe3ynbmami 000a8aHHs 25 % 800-
HI0 30 06CA20M y Mepexy NPUpOOHO20 2asy. 3MiHU
(izuuHux 8nacmueocmeli y 2a3o8ili cymiwi ma-
tome pA0 Hedonikie, ae, 3a CyKynHicmio, He CMeo-
prolome Hifako2o 000amK08020 PU3UKY CMOCOBHO
6e3nexu.

3. Jlo0asaHHs 800HI 8 06CA3i noHao 25 %,
a Makox, 3acMoCyBaHHA CyMili 3a 8UCOKO20 muc-
Ky nompe6ye npogedeHHs 000amKo8ux 00C/i0XeHb
i po3pobrieHHsA HosuX aneopummie.

Given the promise of the concept of using
a mixture of hydrogen and natural gas as an energy
source, studies were conducted in the following areas:

« determination of the effect of hydrogen
impurities on the physical properties of natural gas;

« study of the effect of adding hydrogen to
natural gas on the metrological characteristics of its
consumption metering systems.

To solve these problems, the following was
carried out:

A. A. Cmeuyenxo

C. [. Hedszenwckuil

B. A. HaymeHKo
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mpodecop kadeapu mporpamMHOro 3a6e3meyeHHs CUCTEM,
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e-mail: kozubvr@gmail.com

V. R. Kozubovsky, doctor of engineering,
professor, department of systems software,
Uzhgorod national university, Ukraine,
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pedcmasneHo memod KanibpysaHHA npunadie aHanizy ocob-
JIUBO MOKCUYHUX i 8UBYXOHebe3neyHuUX easie, AKUU, Ha 8iOMiHY 8i0
HasAgHUX, Mae 6inbuwy 0ocmosipHicMe i HA0AE MoXAu8BicMeb iX ac-
HUKAaM camocmiliHo, 3a iCmMOMHO MeHWuUx sumpam nepesipumu
npauesdamsicme makux npunaoie.

Gas analyzers, especially toxic and explosive devices, are usually
measuring equipment. Therefore, it is very important to ensure their
metrological parameters. For this purpose, their metrological certi-
fication is carried out periodically. However, this procedure is quite
costly and is carried out by metrological centers that put state sea-
ler seals and write a suitable device for operation or not. The inter-
val of the calibration interval is usually more than 1 year and during
this period the metrological parameters of the device change and it

for operation. Device developers, when writing “inter-calibration in-
terval, for example, 1 year’, they guarantee the preservation of met-
rological parameters for 1 year. If a longer period has elapsed, the
instrument must be set up before calibration. However, the device is
customized by the developer or a qualified professional. As a rule,
the owner of the appliance does not have such an opportunity and
the state verifier lacks it.

Therefore, it is very important that the owner of the device is
able to independently check its performance. There are many met-
hods of calibration of the instrument — for example, partial darke-
ning of the working channel, introduction of a sealed cuvette with
a certain concentration of the measured gas into the working chan-
nel, etc. [1-6]. But all of them have certain disadvantages both in
terms of a large error and the possibility of their implementation

becomes unsuitable (from the point of view of metrological centers) ~in option.

Knioyosi cnoea: 2asoaHanizsamop, kanibpysaxHs, BUNPOMIHIOBAHHSA, MiXNOBIPOYHUL iHMep8arn.
Keywords: gas analyzer, calibration, radiation, inter-calibration interval.

pWiaAu ra3oBOrO aHaNi3y 0COBIUBO TOKCMUHUX 1 BUOYyXOHEOe3meyHWxX rasis e,

SK IpaBWioO, 3aco6amu BiMmipioBanbHOi TexHiku. ToMy AyXe BaxiuBe 3abe3mevyeH-
HA iX MeTposnoriyHux mapamerpis. s 1bOT0 MEPioiUYHO MPOBOANUTLCA iX MeTponoriyHa
arecrauif. OpHaK us mpoleaypa AOCTaTHLO BUTPATHA, 1 ii mpoBOAATb METPONOTiuHI 1jeH-
TPU, AKi CTaBAATH [TEYATKWU LEPXKIOBIPHMKA 1 3acBifUyi0Th, MPUZATHWUI MpUNan L0 eKC-
mnyaTanii uu Hi. [lepiop MixmoBipouHoro iHTepBany, AK mpaswuio, 6inbuInii 3a pik, 3a e
mepio, METPOJIOTiYHI MTapaMeTpu IMpWIafy 3MIiHIOWTbCA, 1 BiH cTae HempuaarHum (3 TOY-
KW 30PY METPOJIOTiYHWUX LeHTpiB) mo ekcryarauii. Pospo6Huku mpunapis, konu 3asHa-
JaloTb «MDKIIOBIPOUHWIA iHTEepBas, HAMpWUKAag, 1 pik», rapaHTyioTh 30epeXeHHsA MEeTpo-
JI0TIYHUX MapaMeTpiB MpoTAroM 1 poky. AKmo X mpoiiwos 6inbumii mepion, To mpwnapg
meper, moBipKo Mae 6yTu HacTpoeHwit. OfHaK HACTPOOBAHHSA MPWIAZY BUKOHYE iX po3-
Po6HUK abo crenianict, skuit Mae BipmosigHy kBanidikauin. Bnacuuk nmpunany, Ak mpa-
BWIO, HE MAE TaKoi MOMJUBOCTI, 1 NEPKIOBIPHUK #OTO Gpakye.

ToMy LyKe BaXJIUBO, 1,061 BlACHUK NPUIALY OTPUMAB MOXIUBICTb CaMOCTiiiHO mepe-
BipuTU 10OT0 Mpale3faTHICTb. € Ay)e 6araTo MeTOAiB KanibpyBaHHA MPUNAAY, HAPUKIaZ,
YaCcTKOBe 3aTeMHEeHHA pPob60oYoro KaHany, yBeAeHHA y poO0uMii KaHan 3amasHoi KioBeTu
3 TIEBHOW KOHLEHTpalliel0 BUMipioBaHOro rasy touwo [1—6]. Ane Bci BOHM MawTh IeB-
Hi HEJl0MiKU fK 3 TOUYKU 30pY BENWKOI MMOXUOKM, Tak i MOXAUBOCTI iXx peanizauii B exc-
myarauii.

© B. P. Kosy6oBcbkuit, 2019 51
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The article presents an algorithm for using parallel computing
technology using CUDA and blockchain technology to recover the
password for an encrypted PDF file. The analysis and comparison
of the computational speed using a graphics processor (GPU) and
a central processing unit (CPU) are carried out. The testing of the
implemented algorithm is carried out. A statistical analysis of the
results of experimental studies is presented.

B ocHosy iHmepeeticy npoepamysarHsa dodamkie CUDA no-
KknadeHo mosy C 3 NnegHUMU po3WUpeHHAMU. [ns ycniwHoi mpaH-
cnayii kody Ha yili mosi 0o cknady CUDA SDK exodums enac-
Hut C-KoMninamop KOMAHOH020 pAdka nvcc komnaii Nvidia.
Komninamop nvcc cmeopeHo Ha OCHO8I 8i0KpUMO20 KOMNIifSmo-
pa Open64 i npusHadyeHo 019 mpancayii host-kody (20/108H020, Ke-
pyBanbHozo Kody) i device-kody (anapamHozo kody) (cpatinie 3 pos-
WUpeHHAM .cu) 8 06'ekmHi ghatinu, npudamHi 8 npoyeci cknadaHHs
KiHuyegol npoepamu abo 6ibniomeku y cepedo8uWi NPOPAMy8AHHS,
Hanpuknao, y NetBeans. B apximekmypi CUDA sukopucmosyemebcs
modesib nam’ami GRID, knacmepHe modentosaHHs nomokie i SIMD-

Keywords: wireless sensor network, node, anchor, error, localization.
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IHCMpyKUii. 3acmocosHa 8oHa He MinbKu 014 BUCOKONPOOYKMUB-
HUX 2pagpidHux o6yYuC/ieHb, ane i 01A Pi3HUX HAyKOBUX 06YUC/IEHb
3 BUKopucmarHam eioeokapm nVidia. YueHi U docnioHUKU wupo-
Ko sukopucmosytoms CUDA 8 pi3Hux cghepax, 8kmo4ar4u acmpo-
i3uky, obyucnosanbHy bionozito ma ximito, MoOenBAHHA OUHA-
MiKU piOuH, enekmpomazHimHux 83aemoditi, Komn'tomepHy momo-
epadito, celicmiyHuli ananis i 6azamo iHwozo. Y CUDA € moxnu-
8icmb nioknoyeHHs 0o dodamkie, wo sukopucmosyoms OpenGL
i Direct3D. CUDA — kpocnnamegopmeHicme 0718 makux onepayidi-
Hux cucmem Ak Linux, Mac OS X i Windows. 22 6epe3Hs 2010 nVidia
sunycmuna CUDA Toolkit 3.0, akuti micmue niompumky OpenCL.

Y cmammi npedcmassieHo anzopumm 8UKOPUCMAHHA MeXHO-
no2ii napanensHUx obyucsieHob 3 8ukopucmanHam CUDA ma mex-
Honoeil blockchain 0ns 8idHo8€HHA napons 0ns 3awuppo8aHo20
¢atiny PDF. [lposodumsca aHania ma nopisHAHHA 064UC/108a/1b-
Hoi' weudkocmi 3a donomozoto 2pacgiyHozo npoyecopa (GPU) ma
yeHmpasneHo20 npoyecopHozo boka (CPU). [lposodumsca mecmy-
8aHHA peanizosaHozo aneopummy. [pedcmasneHo cmamucmuy-
HUU aHanis pesynsmamie ekcnepumeHmanbHUX 00C/iOXeHb.

Knioyosi cnioea: 6e3nposioHa ceHcopHa Mepexa, 8y307, AKip, NOXUBKA, T0KANi3auis.

he choice of the necessary degree of protection
of information and means of ensuring it is an im-
portant task and must take into account a number
of parameters: level of information security its value;
the time during which she must remain secret, etc.

54

As you know, not all cryptographic tools on the mar-
ket provide the promised level of protection. Systems
and means of information protection (ISS) are charac-
terized by the fact that for them there are no simple
and unambiguous tests to ensure reliable protection

© B. II. KBacnikos, A. C. [yauik, 0. 0. Inucapuyk, T. C. Jomkis, 2019
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BucsimneHo ocHosHi npobnemu obcmexeHHs, 3UOMKU ma
ONpAylBAaHHA MdAcusie Nicogo20 20cN0OApPCMBA 3 ypaxy8aHHAM
YUHHUX HOPMAmMueHUX 0oKymeHmie YkpaiHu ma po3pobreHs ykpa-
THCbKUX 8YeHUX wWooo asmomamusauyii. 3a ix 00NOMO200 MOX/IU-
80 BUPIWUMU NUMAHHA 360py OAHUX, ONPAYIOBAHHSA, KOHMPOJIIO
ma 0okyMeHmoobiey y uiti 2anysi. Ha cb0200Hi neped 84eHumu ma
npavigHukamu cmoime 00CMAMHLO CKIAOHe 3a80aHHA. Y Kopom-
Ki mepmiHu HeobXiOHO cmeopumu, 8nposadumu y 2asny3s, Hanos-
HUMU apxisHUMU OAHUMU, HABYUMU Kopucmysamucs, niompu-
mygamu y poboyomy Cmai, 8nposacxysamu OHOB8/IEHHs 32i0HO
3 HOBUMU 3dKOHaMu U akmamu ma nocmitiHo OHOB8/IBAMU OaHi.
Cb0200HiI 8Xe po3pobrieHo Oekilbka poboyux npo2pam, sKi nepe-
6ysarome y cmadii 3anycky y 8upobHUymao. binbw demansHo 8u-
KOHAHO NOpIiBHANbHUL aHANI3 HAABHUX NPO2PAM MA HAseoeHo 0a-
Hi w000 iX ynposaoxeHHs.

The main problems of forestry are considered in the article
taking into account the current normative documents of Ukraine
and developments of Ukrainian scientists. The period of forestry
production is the longest of all known productions: 60-100 and
more years. The total forest area of the forest fund of Ukraine
is 10.4 million hectares, including the forest cover — 9.6 million
hectares. The forested area of Ukraine is 15.9%. The stock of wood
in forests is estimated at 2.1 billion m3. The total annual increase
in the stock of timber reaches 35 million m3. Forests grow in
different natural areas (Polissia, Forest-steppe, Steppe, Ukrainian
Carpathians, and Mountain Crimea) and have differences in forest
conditions. The forests are concentrated mainly in Polissia and the

© IlleBuenko A. 0., Manyiinenxo B. T., IlleBuerko 0.C., 2019
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Carpathians. Afforestation in various natural zones varies from 3.7%
in Zaporizhzhya to 51.4% in the Transcarpathian regions and does
not reach a scientifically justified optimal level. Almost half of the
forests have limited use, which does not contribute to the efficient
use of forest resources.By means of which it is possible to solve the
issues of collection, processing, control and document management
in this field. Today, scientists and workers face a rather difficult task.
In the short term, you need to create, implement in the industry, fill
in archival data, learn how to use, maintain in working condition,
implement updates in accordance with new laws and regulations,
and update data. Today, several work programs have been developed
that are in the process of being put into production. Comparative
analysis of existing programs is presented in more detail and data
on their implementation are given. UKrNILILA organized a joint
Ukrainian-Czech project, TechinLis4, which implemented the use of
a program-based system for collecting inventory of Field Map forests
developed by the Institute of Forest Ecosystems Research (IFER, Czech
Republic), which is based on a powerful database server, includes
automated workplaces (ARMs) for specialists from all divisions and
levels of the forestry industry and ozhlyvosti for the rapid exchange
of data between entities. Such a system is the State Forests of
Ukraine Information System (DIS). Also, the GIS — Lisproject software
complex and 1C software product: Enterprise Forestry Management
were considered. Given the unique combination of natural and
socio-economic components in forestry, as well as a long period of
forestry production, the overall objective of the program is to ensure
a balanced development of forestry aimed at strengthening the
environmental, social and economic functions of Ukrainian forests.
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A0 75-PIVyvA 3
€BreHA TUMO®IMOBUYA BONOAAPCbLKOIro

20 xoBTHA BUmOBHWIOCA 75 pokiB IIpe3upenty Akagemii merponorii
Ykpainu, 3acnyeHoMy IpauiBHUKY OCBiTU YKpaiHuW, roj0BHOMY pemaKTOpy
xypHany «Merposoria Ta mpunapuy, npodecopy kabeapu aBToMaru3alii ekcme-
PUMeHTaNbHUX pJocnimxerb HanionanbHoro TexuiyHoro yHiBepcurery Ykpainu
«KniBcvkuit monitexnivynuit iHcTuTyT imMeHi Iropa Cikopcbkoroy, LOKTOPY Tex-
HIYHUX HaykK, mpodecopy €Breny Tumodinosuuy Bonopapcbkomy.

Haykosa i Tpynosa pianvhicts (3 1967 p.) €.T. Bonopapchkoro mos'asana
3 KniBcbkum noniTexHiyHMM iHCTUTYTOM: ¥ 1972 P. — 3aXUCTUB KAaHAULATCHKY
ovceprauito, v 1988 p. — mokTopchbKy. 3 1990 p. i mo cboropHi mpaioe mpode-
copoM Kadeznpu aBTOMaTu3alil eKClepuUMeHTaNbHUX AOCHifKeHb.

Bepe akTuBHY y4acTh y po36ymoBi ocsitn B Ykpaini. 3 2016 poxy — lonosa HaykoBo-meTopnyuHoi migkomi-
cii MOHY 3a crmenjanshicTio 152 «MeTrponoria Ta iHbopMalinHo-BUMiplOBaIbHA TEXHIKay, ifi 1Or0 KepiBHULTBOM
po3pobnero CraHaapTv BUWLOI OCBITW CTOCOBHO MiATOTOBKWU CIielianicTiB ans piBHiB 6akanasp i MaricTp.

Edexrusna oro pisanbHicTb 3 MArOTOBKMU Ta arecTauil HayKoBUX Kappis. Y mepioz 3 2000 poky miarorysas
6 moxTopiB i 17 KaHAWAATIB TEXHIYHWUX HayK. BiH € unexHom ekcreprtHoi pagn BAK Vkpainu, 3acTymHUKOM rono-
BW creliianizoBaHoi papu i3 3axuUCTy [OKTOPChbKUX AucepTauin. Ilepemoxens koukypcy HTVY «KIII» B Hominauii
«Buxnapau-pocnigauk» (2006, 2007, 2009, 2010, 2011 pokwn). [InigHo mpaioe 3 acmipaHTaMu Ta CTYAEHTaMU, 3a-
JlyYaun iX [0 BUKOHAHHA aKTYalbHUX ITPAKTUYHUX JAOCIIZHULLKUX 3aBHAHb

AXTUBHO CIipusie PO3BUTKY MIXHAPOLHUX HAYKOBUX 3B'A3KiB. K unen opraxizauiiitoro komitety Biz Ykpainu
Gepe yvacTb, y miAroroBui MixHapopHux KoHbepenuiit. IIporarom 6ararbox poKiB O6yB 4ieHOM BuKOHKOMY
cexuii «Ykpaina» MixHapopaHoOro iHCTUTYTY iHxeHepiB enekTpukis i enexrtpouikiB IEEE, mouecuuit unen IEEE.
Haropopwenun mepannio IEEE «3a Bbipatommeca 3acnyru u BKIag».

ABTOpP HayKOBO-METOAWYHUX PO3P06IEHb 3 METPOJIOTIYHOTO 3abe3mevyeHHs CUCTEM i KOMIUIEKCIB 3 oliHI0BaH-
HAi HEBU3HAYEHOCTI pe3yJbTaTiB MeAUuyHuX, hapMaleBTUYHUK, 6ionorivHux, iHWMX BUIPOOYBanbHUX naboparo-
piit y mpouecax ix akpepuTauii BifmosinHOo Ao €Bpormelicbkux HOpM i craHpaprtis. Y 2013 poui BupaB MOHOTpa-
bito «TexHWYECKUE ACIIEKTH aKKPEAUTALUN UCTILITATE/IbHBIX 1a60PaToOpPuit».

€ ogHUM i3 3aCHOBHWKIB CTPYKTYPHO-aITOPUTMIYHOIO HANPAMY MiABULIEHHA TOYHOCTL BUMIpIOBAHb Ta LOCTO-
BipHOCTI KOHTpONW. Pe3ynbraTu mocnimkeHb YIIPOBALKEHO B CEPiiHUX BONLTMETPAX 3MIHHOTO CTPYMY B LIUPO-
KoMy piama3oHi yacToT B3-45 i B3-48, mepmmx BITUM3HAHWUX aBTOMATU30BAHUX CUCTEMAX KOHTPOJIIO aHALOTOBUX
MikpocxeM «JIupay Ta «BepoATHOCTbY, VHIKANBHUX CUCTEMAX, K ITPAl0I0Th HA IMiANPUEMCTBAX Y CKJazi aBTOMa-
TU30BAHUX CUCTEM KepYBaHHA TEXHOJIOTIYHUMU MPOLecamu.

Asrop moxap 300 HAYKOBUX ITpallb, BUHAXOAIB, ITATEHTIB, Cepel AKUX YOTUPU MoHorpadii, YoTupn HaBYaNb-
Hi moci6bHuku 3 rpudom MiHicTepcTBa ocBiTu i Hayku Ykpainu: «MerponoriuyHe 3abesnevyeHHA BUMIpOBaHb
Ta KoHTponwo» (2001), «OcHoBU HayKoBO-gocnigHoi po6oTny (2006), «OCHOBLL YIIPaBleHUA KAYe€CTBOM IIPOAYK-
num» (2006), «CraTncTnura 06pobka panux» (2008). V cknaai aBTOpCbKOTO KONEKTUBY MiArOTYBaB MifpyYHU-
kn «OctroBu MeTponorii Ta BumiptoBanbHoi TexHiku» (2011, 2013) Ta «HeBu3HaueHicTb BuMipioBaHby (2015).

€sren TumodinnoBuu — opux i3 cmiB3acHoHukiB Akagemii Merponorii Ykpainw, ii nesminuuit [Ipesupenr.
TonoBHUI pepakTop i 0AMH i3 HallaKTUBHILIMX aBTOPiB XypHany «MeTponoris Ta mpunapm».

Haykoso-neparoriyny pisanbhicts €.T. Bonogapcbkoro BigstHavyeno I[IouecHoto rpamoroto MinicTepcTsa ocBiTu
i Hayku Vkpainw, ITouecHoto rpamoroto MinicTepcTBa YKpainu 3 muTaHb HaA3BUYAUHUX CUTYAliil V CIpaBax 3a-
XWUCTY HaceneHHs Bif Hacnipkis YopHoOunbcbKoi katactpodu, Harpyauum 3HakoM «BigMinuuk ocBitu Vkpainuwy,
IlovecHum 3xakoM MOH Vkpaimw «3a HaykoBi i ocBiThi pocarnenna». FoMy MpUCBOEHO 3BaHHA «3aCayeHW
mpauiBHUK ocBiTU YkpaiHuy.

Axaodemia memponoeii Yxkpainu,

pedakyia ma pedkonezia xypHany «Memponoeia ma npunaou,
cnigpobimHuku Kagedpu asmomamusayii

excnepumeHmanvHux docnioxens HIVY «KIII im. Ieopa Cikopcbko2o»
cepoeuHo simaromb 3 wosineem €szena Tumogpiiiosuua Bonodapcvkozo!
Baxaromy tiomy miyHo20 300po8’s, 0o6pobymy, poOUHHO20 Wacms,
msopu020 008201imms, NOOANLUWUX BA2OMUX HAYKOBUX 0OCAZHEHD!
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BHUMOI'M 1O MATEPIAJIB, AKI HAJAIOTECA [JIA OIIYBJIIKYBAHHA
V JXYPHAJII « METPOJIOTIA TA IIPUIIALTA»

HaykoBa my6nikauyia y cmenianisoBaHoMy ypHaui
«MeTtponoria Ta mpunaau» Mae BifmoBigaTM BUMOram m. 3
Tocranosu BAK Vkpainu Ne 7-05/1 Bip 15.01.2003 poxy
i BpaxoBYBaTU BUMOTU MIXXHAPOAHUX HAYKOMETPUYHUX 6a3
AAHUX 10 HAYKOBUX cTaTei (JKYPHaJ BKIIOUEHO ;0 HAYKO-
MeTpuuHoi 6a3u Index Copernicus (nucr Big 08.03.2013)).

Jo my6nikauii y ypHani mpuitMaloTbcs CTATTi yKpaiH-
CbKO10, POCifCbKO10 260 aHTMINCHKO10 MOBAMU Y3aranbHIOBallb-
Horo abo mpobnemHoro xapakrepy (no 30 000 3HakiB 3 mpo-
6inamm), METORUYHOTO XapakTepy (Ro 24 000), oBifoMneHHA
IIPO Pe3y/IbTaTU HAYKOBUX Ta / 260 MPAKTUYHUX LOCiZKEHb
(mo 18 000), siki paHinre Hine He BufaBanuca. Crarri 6inburo-
r0 06cAry, 30KpeMa OIJAfOBi, MOXYTb GYTW MpPWUitHATI 3a pi-
LIEHHAM pPenKonerii.

CrarTa Mae 6yt Hamucada B Microsoft Word. 3minmi
MaioTb 6yTU HamcaHi KypcuBoM, a Ludpw, CKOpodeHi MaTeMa-
TWYHI TepMinn (Hampwknag, sin, arcsin, lg, lim, const, max)
i KoHcTanTM — mpamum upudrom). Indpy, Aki mozHavawTs
MeXi AKOiCb BeWUNHY, PO3AINAIOTHCA TPUKPAIIKO10, HAIPUK-
nag, 20...80 mM. Iligmueu [0 PUCYHKIB Ta HasBu Tabnuipb
MalTb 6yTU yKpaiHCcbKolo (POCiCbKOW0) Ta aHraiiichkoio
MOBaMM.

Vci crarTi my6nikyoThCA 32 HAABHOCTI MO3UTUBHOI 30B-
Hinrnboi penensii. Marepianu peueH3y0TbCA YieHaMU pefaK-
1inHoi Konerii )ypHany i CTOpOHHIMW He3anexHUMU eKcrep-
TaMu, BUXOAAUN 3 IPUHUMIY 06'€KTUBHOCTI i mo3uniit BUILUX
MIXHAPOLHUX aKafleMIUHUX CTAHAAPTIB AKOCTI.

3Mmict cTarTi Ta AKiCTb Mepeknany mepernanaloThcs peak-
1li€l0 XKypHaily, IPOTEe BiAIMOBifANbHICTL 32 3MicT cTarTi Ta
AKicTb epexyany HecyTb aBTopy. Pepakuis sanuurae 3a co6oto
IIPaBO Ha CTWIICTUYHY MPaBKY PYKOMUCY 6e3 3TofM aBTOpa.

HaBepeni HWwWKe [0AaTKOBI BUMOrM, 10 CTOCYHOTHCA
aHOTALil Ta CMUCKY BWUKOPUCTAHUX [Kepen, 3YMOBJIEHI
0060B'A3KOBUMU BUMOTAMM CBITOBUX pedepaTnBHUX 6a3 AaHUX.

Akmo crarTio 0hOpPMIEHO 3 MOPYUIEHHAM 3a3HaueHUX
BUMOT' Ta IpaBWil, pefaKlif XypHaly MicaA MONepeAHbOTo
po3riAfy TOBiOMAAE aBTOpAaM CTOCOBHO HeoOxipHocTi il
JoorpauioBaHta. OCTaTOYHWIA BUCHOBOK W00 Mybnikauii
CXBAJIIOE peflaKliiiiHa KOJlerif KypHany.

Mopani crarTi, OKpiM 3aMoBNEHWX pepakuiel, micns
YPaxyBaHHA Ta Y3TOLXEHHs 3ayBayeHb i m06aXaHb, BUKNaze-
HUX V 30BHILIHIN pelleH3il, ZPYKYIOTbCA B XYPHAIL 33 YMOBU
OIUIATU aBTOPCHKUX MIPUMIPHUKIB KOXHUM i3 CITiBABTOPIB.

CTpyKTypa cTaTri

Inpexc VAK (abo BipmoBipuwii iHpekc MikHapopHoro
KOZLYBaHHS).

Asropu (IIIB) 3 mosamu (yxpaiHcbKotw, poCificbKoto,
AHTIINCHKO10).

Has3ga (50 10 cniB) 3 MoBamMu (YKpaiHCbKO10, aHTIACHKO1O,
pociiicbkoio).

Axorania Moot crarTi. Mae GyTV HaBejeHa KOPOTKA
iHdopMauifa cTOCOBHO OCHOBHUX ifieit CTATTi, iAKpecneHo, 1o
HOBOTO B Hiii Ta HaBeZleHO OCHOBHI Pe3yJbTaTu Ta BUCHOBKMU.
Mae mictutn fio 500 3HakiB (BK1t0Yatoun mpobinu). Posumpe-
Ha aHOTalliA aHININCbKOW, a ANA CTaTeW POCiNCHKOI0
MOBOI0 e W YKpaiHcbKolo. Mae micTuTv He meHme 1800
3HakiB (Brmovawouu mpo6inu). V Hilk Mae 6yTu 3a3HaveHo,
YOMY NPUCBAYEHA CTATT#, 10 B Hill HOBOTO, KOPOTKUIL OIUC
3MiCTy CTATTi 3 IOCWIAHHAMWU Ha HOMEPU PUCYHKIB, Tabnullb,
MYHKTiB 1 yuTOBAHOI NiTEPATypU, BUCHOBKU aBTOPIB.

KnouoBi cnoBa 3 moBamu (yKpaincbKolo, pociiicbkoto,
aHrniiicekoro), o 10 cnis.

Berynm muuetscs v dopmi, BOCTYMHIN Ana po3yMiHHA
LUIMPOKOMY KOJy creuianictiB BipmosipHoi ranysi Hayku.
YV HbOMY HaBORATHCA: OOIPYHTYBAHHA aKTYalbHOCTI Ipobe-
MW, DPO3B'A3yBaHOi aBTOpPaMM, aHali3 OCTaHHIX AOCHiKeHb
i mybnikauin, B AKMX po3MovaTo BUpilIeHHA TPo6yeMu i Ha Aki
CITUPAIOTHCA ABTOPYU; BUOKPEMJIEHHA He BUpILIEHWX paHiure
YaCTUH 3arabHol MPo6IEMI, AKUM IIPUCBAUYETHCA CTATTA.

MerTa cTarTi ¥ IMOCTAHOBKA AOCHimKeHb. PopMynioBaHH:A
Li-neii CTaTTi, MOCTAHOBKA MPOGJIEMW Y 3arajlbHOMY BUTAAZ, il
3B'A30K 3 BANUIMBUMMW HAYKOBUMM 200 IIPAKTUMHUM 3aBLAHHAMM.

OcHOBHUMW TeKcT craTri. Buknapaworbca i IPYHTOBHO
PO3'ACHIOIOTHCA OTPUMaHI TBEPKEHHA 1 pe3ynbTaTil. IX MOX-
Ha po361BaTV Ha PO37ALAN 3 HA3BaMMU, AKi BiioOpaxaloTh 3MicT.
HeobxipHi ansa rambuioro po3yMiHHs 3MiCTy CTAaTTi MaTepianun
BUHOCATLCA Y [LOAATOK; HAN6inbLI rpoMisaxi it 06'eMHi YacTUHU
C7lif, To3HaYaTV MeBHUMMU cumBonamu. He Tpeba mepesanTaxy-
BaTU CTATTI0O HA[MIpPHOW KinbkicTio Gopmysn, AyONIOBAHHAM
OfHWMX W TUX CaMWUX pe3ylbrariB y Qopmynax, Tabauuax
Ta rpadikax. BaaHo yHUKATU JOBIUX Ha3B TabIULb; YIKUBAHL
yV CTaTTi MajoBifioMi IIO3HAUEHHA 1 TepMiHW HeobXimHO
TIOACHUTU.

3akntoyHa yacruHa. Mae MicTUTy puknaz (AKWO e MOX-
JMBO), AKWIA 1nt0CTPYe ePeKTUBHICTL OTPUMAHUX Pe3YJIbTarTis,
Ta BUCHOBKW, 1110 Bifo6paaloTb HOBI BilOMOCTI, OTpUMaHi aB-
TOPOM (2BTOPaMu), peKOMeHAALII 10710 IX TPAKTUYHOTO 3aCTO-
CYBAaHHA i MEPCIEKTUBU IOZAJbLIOTO PO3BUTKY ITPOIIOHOBA-
HOTO HampAMy. BUCHOBKM Ta pekoMmeHpauii MaioTb MOBHOW
Mipoto BiAMOBIZATW 3MiCTY OCHOBHOT'O TEKCTY.

Criucox BUKOPUCTaHUX J)Kepen. Y po6oTi MaioTh 6yTu
MIOCWIAHHA He MeHlle HiX Ha 10 AXepes, MepeBayHO Ha
HayKoBi crarTi, omy6nikoBaHi B XypHanax, MpoiHAeKco-
BAHWX HAYKOMETPUYHWUMM 6asamu paHux. I[locunanHA
iHO3eMHO10 MOBOW MalTb OYTW HamucaHi B opwuriHanbHin
Bepcii, kupunuuelo — noTimM 1amuHuyer.

Crniucok nireparypu Mae 6yTu mMojaHWW ABOMA MO-
BaMu (MOBO0 CTAaTTi Ta aHrniikcbkow0). 3a3HayaloTbcA BCI
aBTopu. Crmmcok Moot craTTi odopmntoeTbea 3a JCTY
I'0CT 7.1:2006.

Bipomocri mpo aBTOpiB 3 MoBamu (yKpaitcbkolo, pociit-
CbKO10, aHITiCbKO10). Bei BimOMOCTI mOpAlOThCA Y HA3UBHOMY
BIAMIHKY.

Ilo pepakuii nopatorbea:

1. EneKTpOHHWUMN BapiaHT CTATTi YKPAIHCbKO10, POCIACHKOO,
260 aHrnicbKo MoBaMU.

2. [lBa pUMIPHWKU CTATTi y PO3APYKOBAHOMY BapiaHTi
(mipmucaHi Ha 3BOPOTHIN CTOPOHI OCTAHHBOTO apKylIa ycima
aBTOpPaMU).

3. EXCIepTHWIA BUCHOBOK (ABa IIPUMIPHUKY) 110710 MOMKIN-
BOCTI Omy6iKyBaHHA MaTepianis.

4. Penensia Ha crarTio (mokTopa Hayk, mpodecopa 3i
CTOPOHHBOI CTOCOBHO aBTOPiB YCTAHOBW).

5. Pexomenpauia Bip opraxisauii, pe nposozunuca
LOCHiIKeHHA (BUTAT i3 3acifjaHHA kabenpu).

6. JloBinka mpo aBTopiB (mpi3Buie, im's, mo-6aTbkoOBi
(moBHiCTI0), HAYKOBUW CTYMiHb, BYEHe 3BaHHA, MOYECHI
3BaHHA, 10CAJ13, TOBHA Ha3Ba YCTaHOBW, HOMepW TenedoHis Ta
e-mail ana 38'A3Ky); konbopoBi GoTo aBTOpiB_ T 3a TEMOIO
CTarTi.




