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The compact design of a fuzzy distance relay, which includes its
impact on using a unified power flow controller in a power system, has
been adopted as the object of the study. Traditional power system grids
have increasingly widely used flexible alternating current transmis-
sion system devices in recent years to increase power system stability
when faults, unbalance, and sudden changes in load occur. This plays
arole in improving power quality, power factor corrections, and power
flow control. A unified power flow controller is one of these devices
that is most used, popular and meets these benefits, but it simultane-
ously gives a different change in the apparent impedance of the protec-
tion system due to its design. To overcome these issues, the proposed
novel design of a fuzzy distance relay is made with the assistance of
MATLAB® Simulink and Neuro-Fuzzy Designer. The proposed de-
sign work was divided into three parts, the first without fault and the
second one including four scenarios without using and using a unified
power flow controller in different transmission line locations. The de-
sign was carried out in the third part after collecting all input-output
data sets. This paper offers an efficient design method, which depends
on the input value of the observed apparent impedance, also known
as resistance (R), and reactance (X). The output is a trip signal to the
circuit breaker when a fault occurs. The advantages of the proposed
design are a fast-clearing time of 1.42 ms, and working when utilizing
a unified power flow controller in different locations; the results show
a fast clearing although the long impedance trajectory for some cases.
The fast fault clearing will make the system more stable and overcome
the maloperation of the distance relay.

Keywords: Flexible Alternating Current Transmission System,
Unified Power Flow Controller, Neuro-Fuzzy Designer, Protection
Systems.
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The paper presents the development of a microprocessor-based
relay protection device on open architecture. Currently, there is a
problem with modern microprocessor relay protection: the impos-
sibility to replace the damaged element with alternatives from other
manufacturers. The solution to this problem is the use of devices with
open architecture. The study developed a structural model of a micro-
processor-based relay protection device based on an open architecture
with the industrial Internet of things application. Open architecture is
achieved through open protocols and the principle of modularity. The
industrial Internet of things technology transfers the control action of
triggering blocking. A microprocessor-based relay protection device
prototype based on an open architecture was developed. The simula-
tion of the developed device was conducted. The appearance of higher
harmonics and aperiodic components in the short-circuit current was
not considered during modeling. Due to the study’s limitations in the
form of lack of load, current and voltage sensors, such as Hall sensors,
and inductance coils, the subject of this study is only the speed of
operation. A high multiplicity current generation setup was assembled
for experimental testing. The developed relay protection device on an
open architecture trips faster than the traditional solution. The ap-
plication of the Internet of Things allowed it to ensure the blocking of
non-selective tripping. The obtained results are provided by structural
simplification compared to traditional solutions and speed of informa-
tion transfer with the application of the Internet of things. The devel-
oped open architecture device with the industrial Internet of things
technology application gives new possibilities for relay protection
systems, including flexibility to meet the requirements in connection
with the introduction of distributed power.

Keywords: protective relay, actuation speed, reed switch, mag-
netic field, open source, industrial internet of things, electric experi-
mental installation.
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A gas sensor based on zinc oxide obtained by magnetron spraying
at direct current was investigated. There are methods of deposition
of zinc oxide nanostructures such as thermal evaporation, chemical
vapor deposition, organometallic chemical vapor deposition, magne-
tron sputtering, pulsed laser deposition, and hydrothermal process.
The least investigated is magnetron sputtering. To obtain films, a
vacuum unit VUP-5M with an original material-saving magnetron
was used. Studies into the sensitivity and speed of the gas sensor
based on ZnO with respect to the target gas — ethanol of different
concentrations — were carried out. The resulting experimental de-
pendences of the sensitivity of the gas sensor on the concentration
of the target gas demonstrate that with increasing concentration of
the target gas, the resistance decreased while the sensitivity of the
sample increased. It was established that the change in the resistance
of the test sample is proportional to the change in the concentration
of the target gas. After the sensor surface becomes saturated with ad-
sorbed molecules, the resistance no longer decreases, even if the gas
concentration continues to increase. The reaction of the gas sensor
to the target gas — ethanol — at concentrations above 150 ppm was
almost absent. The time required to achieve the maximum response
value should be lower at higher target gas concentrations. Sensitiv-
ity reaction repeatability studies were conducted to measure the
resistance of a gas sensor based on ZnO in a target gas atmosphere
with a concentration of 150 ppm. It was found that the gas sensor
demonstrates excellent stability and consistent sensitivity reaction
when re-exposed to the target gas — ethanol. It was established that
the reaction time of a gas sensor based on ZnO to the target gas at
each repeated exposure does not exceed 10 s. This repeatability index
allows us to assert the stability of the ZnO-based gas sensor in an
ethanol atmosphere under standard conditions.

Keywords: zinc oxide, gas sensor, magnetron sputtering, sensi-
tivity reaction, target gas.
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The object of study is a three-layer model of a damaged hu-
man body.

In the course of the study, it was found that the generally ac-
cepted three-layer model of a damaged human body is built, in
particular, on the assumption that the characteristics of dressings
remain unchanged over time. Therefore, the vast majority of modern
research in the field of passive radiometry requires the removal of
such materials from the human body during the measurement or con-
siders their characteristics to be unchanged and insignificant. Ques-
tions of a possible change in the results of measuring the radiation of
the human body due to the use of plaster casts of varying degrees of
humidity remain almost unexplored.

As a result of the study, the mathematical three-layer model of
the damaged human body was refined. An element was introduced
into the model that describes the dependence of the attenuation of
radio wave energy on the relative humidity of the plaster cast. The



refined model makes it possible to increase the accuracy of measuring
the temperature of the human body, taking into account the time of
applying a plaster cast to it. Unlike the existing ones, the proposed
model is based on an experimental study that simulates the measure-
ment of the radiation of a human body with a plaster cast of different
degrees of humidity. To refine the model, the obtained experimental
data were processed by regression analysis methods.

The results of processing the experimental data made it possible
to establish the specific type and value of the coefficients of the de-
sired dependence.

The use of the obtained results of the study proves the possibility
of remote non-invasive express diagnostics of the state of the human
body in the presence of plaster-gauze bandages.

Providing such an opportunity allows disaster medicine workers to
increase the ability to fulfill the so-called “golden hour rule”, as well as
to clarify the requirements for a medical radiothermal mapping system.

Keywords: non-invasive diagnostics, plaster cast, radiothermal
mapping, regression analysis, quality indicators.
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PO3POBKA HEUITKOIO JUCTAHIIITHOTO 3AXUCTY 3 YPAXYBAHHSAM BILIUBY BUKOPUCTAHHSA
OB'€THAHOTO PEI'YJIATOPA IIOTOKIB IIOTYKHOCTI (c. 6-19)

Ahmed Nasser B. Alsammak, Hiba Nadhim A Al-Kaoaz

B saxocti 06'eKTa JOCHIKeH A TPUITHATa KOMIAKTHY KOHCTPYKIIIO HEYiTKOTO AMCTAHIHOI 3aXUCTY, BKIIOYAIOYH HOr0 BILIMB Ha BHU-
KOpHCTaHHsI 06'€ZIHAHOTO PeryJIsiTopa MOTOKIB MOTYKHOCTI B eHeprocucTeMi. B octanHi poku y TpagumiiiHuX eHeprocucTeMax Bee Iupiie
BHUKOPHUCTOBYIOTb IIPUCTPOI THYYKOI CHCTEMU Iepejadi 3MiHHOTO CTPyMY /ISl II/[BUIEHHS CTIHKOCTI €HepProcUCTeMU IIPYU BUHUKHEHHI He-
crpaBHOCTEN, AncHasancy Ta PalTOBUX 3MiH HaBaHTaKeHHs. 1le Biflirpae Bask/IMBY PoJIb ¥ MOKpAIIEHH] SKOCTI elekTpoeHepril, koedinienta
MOTYKHOCTI Ta YHPaBJiHHSA TTOTOKIB 10Ty KHOCTI. O6'€iHaHMii PeryIsaTop NOTOKIB HOTYKHOCTI € OJJHUM 3 TaKUX TIPUCTPOIB, sIKe € HailOiIbII
BUKOPHCTOBYBAHNM, TIOITYJIIPHUM 1 Bi/IIIOBIJIa€ JTaHUM ITIepeBaraM, ajle 0JJHOUYACHO Ja€ Pi3Hy 3MiHY YSIBHOTO IMITEIAHCY CHCTEMU 3aXHCTY 32
PaxyHOK CBOEI KOHCTPYKILL. [ljist BUpileH st 1IMX 3aBAanb, 3a gornomoroio MATLAB® Simulink ta Neuro-Fuzzy Designer Gysa pospobiiena
HOBa KOHCTPYKIIisSl HEYITKOTO JANCTAHIIITHOTO 3aXMCTy. 3alpONOHOBaHA NPOEKTHA POOOTA OyJIa PO3iieHa Ha TPU YaCTHHM, Iepina 0e3 He-
CTIPaBHOCTEM, pyTa BKIIOYATA YOTHPHU ClleHapii 6e3 BUKOPHCTAHHS Ta 3 BUKOPUCTAHHSIM 00'€HAHOTO PETYJSATOPA MOTOKIB MOTYRKHOCTI ¥
pisHuX Micisx Jiniit esexkrpornepenayi. [IpoekTyBanHs BUKOHAHO y TPeTiil yacTui 1micjst 360py BCiX BXiAHUX-BUXIAHUX AaHuX. Y poOOTi
IIPOTIOHY€EThC e(heKTUBHMIT METO/ MPOEKTYBAHHS, SIKNI 3aIe)KUTh Bijl BXiHOTO 3HAYEHHS CIIOCTEPEKYBAHOTO YSIBHOTO IMIIEIAaHCY, TAaKOXK
Bigomoro sk onip (R) Ta peaktusnuii onip (X). BuxigHuii curHas sipJisie coG0K0 CUTHA BIIKJIHOUEHHST aBTOMATHYHOTO BUMUKAYA [TPH BUHUK-
HeHHi HecrnpaBHocTi. [TepeBaramu 3alipOIIOHOBAHOI KOHCTPYKIIIT € MIBUAKUI Yac YCYHEHHST HECIPABHOCTI, 10 CTaHOBUTH 1,42 Mc, Ta poboTa
[PH BUKOPHCTAHHI 06’€/[HAHOTO PEryJIATOPA TTOTOKIB MOTYKHOCTI Y PISHUX MICI[SIX; PE3YJIBTATH IOKA3YIOTh IIBUJKE YCYHEHHsI HECTIPABHOCTEIH,
He3BayKAI0UN Ha JIOBIY TPAEKTOPIIO IMITEAHCY B IeSKNX BUMaAKax. [[IBUIKe yCyHEHHST HECTTPABHOCTE TO3BOIUTD 3pOOUTH cHCTEMY OisTbIn
CTIfIKOIO Ta YCYHYTH HECIIPABHOCTI y POOOTI AUCTAHIIIIHOTO 3aXKCTY.

KiouoBi ciioBa: THy4Ka crcTeMa Iepeadi 3MiHHOTro cTpyMy, 00’ €iHaHuil peryJisiTop moToKiB noryskuocti, Neuro-Fuzzy Designer (He-
WPO-HEYITKUIT KOHCTPYKTOP ), CUCTEMU 3aXUCTY.
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BU3HAYEHHA MBUIKO/Ii MIKPOIIPOIECOPHOTO ITPMCTPOIO PEJEITHOTO 3AXHCTY HA OCHOBI
BIAKPUTOI APXITEKTYPH 3 BHKOPUCTAHHSM TEPKOHY TA IIPOMUCJIOBOTO IHTEPHETY PEYEM (c. 20-30)

Alexandr Neftissov, Assiya Sarinova, Ilyas Kazambayev, Lalita Kirichenko, Oleksandr Kuchanskyi, Adil Faizullin

VY pobori npescraBiera po3pobka MiKpPOIPOIECOPHOTO MPUCTPOIO PEJEHHOTO 3aXUCTY Ha OCHOBI BiKpUTOI apxitekTypu. B mamuii yac
i3 CyyacHUM MiKPOIPOIIECOPHUM PEIEHHUM 3aXUCTOM iCHY€ MPobeMa HEMOKIMBOCTI 3aMiHK MONIKOZKEHOTO eIEMEHTA aHAJIOTaMU THIITNX
BUPOOHUKIB. Bupimientsam 1iei npobiaeMu € BUKOPUCTAHHST IPUCTPOIB 3 BIIKPUTOIO apXiTeKTypoio. B Xo/1i pocikenns po3pobiena cTpyk-
TypHa MOJIeJIb MiKPOIIPOL[ECOPHOTO IIPUCTPOIO PEJIEHOT0 3aXUCTY Ha OCHOBI BIITKPUTOI apXiTEKTYPHU i3 3aCTOCYBAHHSIM IIPOMUCIIOBOTO IHTEp-
HeTy pedeil. Bizkpura apXiTeKTypa I0CSATAEThCS 32 PaXyHOK BiIKPUTUX MPOTOKOJIB Ta MIPUHITIITY MOYJIBHOCTI. TeXHOIOTIisSI IPOMUCIOBOTO
TuTepHeTy peueil nepenae Kepywuy [ito i3 samycky 6J0KyBaHHs. Po3p0o6JIEHO IPOTOTUIT MIKPOIPOIIECOPHOTO MPHUCTPOIO PEJIEHHOTO 3aXUCTY
Ha OCHOBI BIZIKpHTOI apxiTekTypit. [IpoBesieHo MOIETIOBAHHS PO3POOIEHOTO MTPICTPOIO. IIpn MoeTioBaHHi He BPaXOBYBAIACS TTOSIBA BUIINX
rapMOHIK Ta allepioAMYHIX CKJIAJ0BUX Y CTPyMi KOPOTKOro 3aMuKaHHs. Yepes 0OMesKeHHS JI0CITI/IKeHHS Y BUIVIA/I BiZICYTHOCTI JaTYMKIB Ha-
BaHTAKEHH:, CTPYMY Ta HAIIPYTH, TAKHX 5K JaTYNKK X0JI7a, i KOTYIIOK iHAYKTHBHOCTI, ITPEAIMETOM AAHOTO JOCJI/IKEHHS € TIIbKN MIBUAKO/IS.
Jlia ekcriepuMeHTaabHUX BUIIPoOyBatb OyJia 3ibpaHa ycraHoBKa reHepailii crpymMy BUCOKOI KpaTHOCTi. Poszpobuenuii npuctpiil peseiinoro
3aXMCTY Ha OCHOBI BiIKPUTOI apXiTEeKTYPH CIIPAIbOBYE NIBUAIIE, Hi’k TPaIUIliiiHe pilleHHs. 3acTOCYyBaHHA [HTEepHETY peueil 103BONIIO 3a-
GesmeunTu GJIOKYBaHHS HEBUGIPKOBOTO BinkmoueHHst. OTprMaHi pesysbraTi 3a6e3rnedyioThesi CTPYKTYPHUM CIIPOIIEHHSAM Y MOPIBHSAHHI
3 TPAANIIIHIME PIlIEHHSIMI Ta MBUAKICTIO mepenadi indopmarii i3 3actocyBanusm [HTepHeTy pedeil. Po3pobsieHmit IPICTPIil Ha OCHOBI
BIZIKPUTOI apXiTEeKTypH i3 3aCTOCYBAaHHAM TEXHOJIOTII IIPOMKCIOBOrO [HTEpHETY peyeil 1a€ HOBI MOKJIMBOCTI /LISl CUCTEM PEJIEHHOIO 3aXUCTY,
BKJIIOUAIOUN THYYKICTb 17151 33/[0BOJIEHHST BUMOT Y 3B'SI3KY 3 BIIPOBA/KEHHSIM PO3IO/IIJIEHOTO eJIEKTPOKUBIICHHSI.

KmouoBi cioBa: peJie 3aXUCTY, NIBUIKICTh CIIPAIIbOBYBAHHS, TEPKOH, MATHITHE TT0JI€, BIIKPUTHIT BUXiIHUI KOJI, TpoMUcIOBUil [HTepuer
peueii, eKCHepUMEHTAIbHA €JTIEKTPIYHA YCTAHOBKA.
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VIOCKOHAJIEHHS TEXHOJIOTTI CTBOPEHHSA UYTJIMBUX TA3OBUX CEHCOPIB HA OCHOBI OKCUJTY ITUHKY
IIPU BUKOPUCTAHHI METO/IY MATHITPOHHOTO PO3MUJIEHHS HA TOCTIMHOMY CTPYMI (c. 31-37)

A. B. M’sacoenosa, H. B. Minceka, P. 1. IlleBuenxo, O. B. Asapenko, B. B. Jlykamenko, O. B. Kupuyenko, O. M. 3emusiHcbKHii,
JI. M. Tpedinosa, I'. B. Kamumenues, P. C. Menexxuk

JlocaiizkeHo ra30BHii ceHCOP HA OCHOBI OKCHJY IIMHKY OTPUMAHII METOIOM MarHeTPOHHOTO PO3MIJIEHHS Ha TIOCTiiHOMY cTpyMi. Bimomi
METO/IU OCAJIKEHHSI HAHOCTPYKTYP OKCHUJLY IIMHKY, Taki sIK Te€PMidHe BUIAPOBYBAHHS, XiMiUHE OCA/KEHHS 3 MApOBOi (hasu, MeTasoopraHivme
XiMiuHe OCaPKEeHHS 3 MapoBoi a3y, MAarHeTPOHHE PO3MUJICHHS, IMITyJIbCHE JIa3epHe OCA/KEHHS Ta TipoTepMasbHMil mporec. Haiimenpi
JIOCJIIJIKEHUM € MarHeTpoHHe po3IiuieHHst. [IJist ojepKaHHs 11iBOK BUKOPUCTOBYBAJIM BaKyyMHY yctanoBky BYII-5M 3 opurinaibHiIM Ma-



Tepianosbepiraiodnm MaruiTporoM. IIpoBesieHi JOCPKeHHsT Ty TAUBOCTI Ta MIBUAKO/IT ra30BOro ceHcopy Ha ocHOBi ZnO /10 1ibOBOTO Ta3y —
eTanoy Pi3HuX KoHienTpariit. OTpuMani ekcrnepuMeHTa bHi 3a/IeKHOCTI YyTANBOCTI TA30BOTO CEHCOPY Bifl KOHIIEHTPAIlii IiIOBOTO Ta3y
JIEMOHCTPYIOTb, 1[0 31 301/IbIIIEHHSIM KOHI[EHTPALIT 11i7Ib0BOT0 ragy oIlip 3MEeHIIYBaBCs, a Yy TIMBICTD 3pa3ka 30i/1blryBasacs. BetanoBiieHo, 1o
3MiHa OTMOPY AOCJIZKYBAHOTO 3pa3Ka MPOTOPIIiiiHa 3MiHi KOHI[EHTpaIlii 1iJiboBoro rady. Ilicsis Toro, Sk TOBEPXHS CEHCOPY CTAE HACUYEHOIO
a7copbOBaHUMU MOJIEKYJIaMH1, OITip OiJibllie He 3MEHIIYEThCS, HABITh SKIIO KOHIIEHTPAIIisl ra3y MPOAOBKYE 3pocTaTi. Peakilist ra3oBoro cex-
COpY Ha IIJIbOBUI ra3 — eTanoJs npyu KoureHTpaitii suite 150 ppm Gysa Maiike BigcyTis. Yac, HeoOXiAHUIT IS TOCATHEHHS MAKCUMATbHOTO
3HAUCHHS BIJTYKY, Ma€ OyTH HUKYMM [PU BUIIAX [[IIbOBUX KOHIIEHTPAIisX rasy. JlocsiskeHHs IOBTOPIOBAHOCTI peakiiii 4y TInBOCTI 6lel/l
MpOBe/IeH] BIUMIPIOBaHHSI OITOPY Ta30BOr0O cencopy Ha ocHoBi ZnO B atmocdepi 1inboBoro ra3y 3 xonmentpaiieir 150 ppm. Beranosieno,
1[0 Ta30BUil CEHCOP JEMOCTPYE YyA0BY CTaOLIBHICTD I HOCKIIOBHY PEAKIIII0 Yy TJAUBOCTI TP MOBTOPHOMY BILIKMBI IIJIbOBOTO ra3y — €TaHOJY.
Beranosieno, 1o yac peakirii ra3oBoro cencopy Ha ocHoBi ZnO Ha IiJIbOBHIT Ta3 MPH KOKHOMY TTOBTOPHOMY BIUTHBI He mepesumrye 10 c.
Takuii TOKa3HUK MOBTOPIOBAHOCTI JI03BOJISIE CTBEPKYBATH MPO cTabiIbHICTh POGOTH Ta30BOTO ceHcopy Ha ocHoBi ZnO B arMocdepi eranony
32 CTAaHJJAPTHUX YMOB.
Kmio4oBi cioBa: oKcH/| INHKY, Ta30BUIl CEHCOP, MAarHITPOHHE PO3IMJICHHS, PEaKIis Yy TINBOCTI, I[IJIbOBUIL Ta3.
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YTOYHEHHS TPUIIAPOBOI MOJEJI YIIKO/KEHOTO JIIOJICBKOTO TUIA JIJIA BUITAZIKY 3MIHU
BOJIOT'OCTI ITEPEB’I30YHOT'O MATEPIAJIY (c. 38-45)

M. B. €snanos, 1. A. Yepenunos, C. M. Uymauenko, O. M. @ypcenxo, B. B. Kuceanos, O. I'. I'yiixa, C. O. @yprar

OO6’€KT TOCTIKEHHST — TPHUITAPOBA MOJIENb YITKO/KEHOTO TiJIa JIIOIMHIL

[Tix yac moOcCHiPKEHHST BCTAHOBJICHO, 1110 3araJIbHOIPUITHATA TPUIIAPOBA MOJIEJIb YUIKOYKECHOTO Tila JIOAMHUI 1106y;1013aﬁa, 30KpeMa, Ha
TIPUTTYIIEHH] TIPO HE3MIHHICTDh XapaKTEePUCTHK MepeB’ sI30UHNX MaTepiatiB y yaci. ToMy 3HauHa KiJTbKICTh CYYaCHUX MOCTI/PKEHDb B raaysi ma-
CUBHOI pagioMeTpii BUMarae BUaJIleHHSA TAKUX MaTepiaiiB 3 Tijia JIOAWHU I1i/1 Yac BUMipIoBaHHs ab0 BBajKAE IX XapaKTePUCTUKKU HE3MIHHUMU
He3HaYHUMU. [InTanms MoKINBOTO BUKPUBJIEHHS Pe3yJIbTaTiB BUMiPIOBaHH BUITPOMIHIOBAHHS OPTaHi3My JIIOITHI BHAC/IJOK BUKOPUCTAHHS
TITICOBUX TOB’sI30K Pi3HOTO CTYIICHS BOJOTOCTI 3AJIUIIAIOTHCS Malike HeIOCTi[KEHUMU.

B pesyubrati focimpkentsa yToYHEHO MaTeMaTHdHy TPUIIAPOBY MOJIE/Ib YITKO/ZKEHOTO Tijia JIOAWHU. B Moziesb BBeIeHO eleMenT, SKIi
OIHCYE 3aJIEKHICTh 3aTYXaHHsT €Heprii PaiioXBIJIb Bijl BITHOCHOI BOJIOTOCTI TilICOBOI MOB’SI3KU. YTOUHEHA MOJIEb I03BOJISIE T IBULIIUTH TOY-
HICTh BUMIPIOBaHHSA TeMIIEPATyPH TijTa JIOIMHN 3 BPAXyBaHHAM Jacy HaKTaJeHHs Ha Hei rincosoi nos’s3xu. Ha Bigminy Bif iciytounx, 3ampo-
MOHOBaHA MOJIENb TTOOYI0BAHA HAa OCHOBI EKCIIEPHUMEHTAIBHOTO MOCIUKEHHS, SIKE IMITYBaJIO BUMIDIOBaHHsI BUIIPOMIHIOBAHHSI TLJIa JIIOIUHU
3 TINCOBOIO TIOB'SI3KOI0 PI3HUX CTYINEHIB BOJIOTOCTI. [[Jsl yTOUHEHHS MOJie/Ii OTPUMaHi eKcrepuMeHTasIbHi gani Gyiu 06pobieni MetogamMn
perpeciitHoro aHai3y.

Pesybratt 06pOOKY €KCIIEPUMEHTATBHUX JAHUX J03BOJUIN BCTAHOBUTH KOHKPETHUI BUTJISAZ Ta 3HAYEHHS KOeDII[iEHTIB MONIyKyBaHOI
3aJIEKHOCTI.

BuxopucranHs oTpUMaHUX Pe3yJIbTaTiB IOCI/IKEHHS JOKAa3y€ MOKINBICTD 3/[ilICHEHHS INCTaHIIIHOI HeIHBa3UBHOI eKCIIpec-AiarHoCTh-
KM CTaHy OpraHi3My JIIO/[MHH IIPU HAsSBHOCTi HA HBOMY TilICOBO-MapJIeBUX OB SI30K.

Hananust mogi6Hoi MOKIIMBOCTI JIO3BOJISIE TIPAIIBHUKAM MEAUIIMHE KaTacTPOQ MiIBUIIUTH MOXKJIMBICTD BUKOHAHHSI TAK 3BAHOTO «IIPABH-
J1a 30JT0TOi TOAWHU» T4 YTOUHUTH BIMOTH JI0 MEANYHOI CUCTEMH PajioTeIJIOBOTO KapTyBaHHS.

KmouyoBi cioBa: HeiHBa3MBHA /[IarHOCTHKA, TilICOBA M0B’5I3Ka, PAjliOTEINIOBE KAPTYBAHHS, PErPeciiiHnil aHali3, OKa3HUKU SIKOCTI.



