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In order to ensure the integral management of water and land
resources during the implementation of environmental protection en-
gineering measures, as well as to solve ecological problems, a macroeco-
nomic approach directed at the final results is necessary. The traditional
“narrow” economics of nature use is viewed as a single cycle of water and
land resources and production waste and pollution, with insufficient
attention paid to the economy itself (“black box™). For purposeful use
of macroeconomics, it is necessary to build a vertical of natural produc-
tivity of each natural resource (chain), which will connect the primary
natural factors with the production of final products. An effective con-
cept of the rationalization of nature use and environmental protection
against debris-flow phenomena and the matching economic mechanism
of nature use in sectors and complexes can be developed and realized
only after the development of the concept of development of the sector
complexes and the whole economy. Regional features of the formation of
the economic mechanism of nature use are important.

The assessment of economic efficiency indicators of environmental
protection measures during the construction of hydraulic engineering
structures is discussed. The value of efficiency obtained by environmen-
tal activities is considered by the criteria for evaluating the efficiency
of the investment project, where this criterion is called net discounted
income, net discounted value, or modern net income. Functional-value
analysis of environmental impact during the construction of hydraulic
engineering structures, including the construction of high dams, for the
realization of the analytical stage, a functional model is built based on
the orography of the social-ecological-economic system.

Based on theoretical and field scientific studies, the economic
efficiency of the innovative debris-flow control structure has been
established, the numerical value of which is equal to 16.15 USD
per 1 longitudinal meter of the structure.

Keywords: environmental protection, economic efficiency, hy-
draulic engineering structures, water and land resources, debris-flow
phenomena.
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The object of this study is wastewater from chloride and sulfate
etching operations.

This paper reports results of research on ways to reduce the
consumption of chemical reagents in wastewater treatment systems
from etching operations. Spent etching solutions are subject to
regeneration with return to the production process and partial dos-
ing to the main stream of wastewater. It was found that at a ferrum
concentration of 30 g/l in etching solutions, the solution must be
treated with an alkaline reagent (10-20 % NaOH) to pH=3.5-4.0
in order to return to the technological process. In this case, the final
concentration of ferrum is 11 g/l. The use of hydrogen peroxide
(20-40 % H,0,) together with the alkaline reagent makes it pos-
sible to increase the degree of extraction by 30 %, that is, the final
concentration of ferrum is 8 g/1. When discharging 1 m? of etching
solutions, 0.5 m? is subject to regeneration and, after mixing with
0.5 m? of the commercial reagent (HCI) it returns to the techno-
logical process. Commercial acid consumption is reduced by 50 %.
It was shown that the use of individual flows of waste solutions as a
chemical reagent reduces the cost of reagents for their neutralization
(saving alkaline reagent is 80 %). Thus, 1.2 kg/m? of a commercially
available reagent (NaOH) is consumed per 1 m? of solutions (etching
and degreasing) after mixing them, and, without mutual neutraliza-
tion, this consumption is 6 kg/m?. To neutralize etching solutions, it
is recommended to carry out the process in the range of pH=6.5-7.5.
For a solution in which Fe?" ions predominate with an initial con-
centration of 0.53 mol/L, a degree of extraction of 0.9 is achieved,
and the total consumption of the reagent (7.1 mol/l) exceeds the
stoichiometric one by only 10 %.

Deep purification from ferrum-containing impurities using a
magnetic device expands the possibilities of practical implementa-
tion of further desalting with inverse osmosis.

Keywords: resource-saving technology, etching solutions, fer-
rum-containing impurities, magnetic device, reagent consumption.
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This paper reports measuring, modeling, and determining the
optimized air ionic composition of the air at industrial premises to
ensure safe living and working conditions for workers.

The possibility of using saline solutions with different degrees of
concentration to increase the number of negative ions in the airspace,
as well as the variability of the air flow rate for the process of ioniza-
tion of the air of industrial premises, has been investigated. Analysis
of experimental data revealed that an increase in the concentration
of saline solutions leads to a decrease in the release of the number of
air ions into the vapor-air space of the room.

It is proved that in order to improve air quality, it is advisable to
enable air ionization using an ultrasonic air ion generator and the use
of demineralized water. The optimal input parameters established for
the ultrasonic installation are: s — distance to the ultrasonic installa-
tion, 40 cm; v — airflow rate, 6.00 m/s; and ¢ — concentration of salt
water solution, 3.3 %.

The result reported here could be used in the design and devel-
opment of a control system for an ultrasonic generator of air ions
of ventilation systems and microclimate systems in order to create
the most comfortable high-quality ionized air at industrial premises.

To find the optimal mode of operation of the ionization process,
a representation procedure for a neural network was applied, which
was most accurate to determine the optimal parameters for ionizing
the airspace of the working room.

Optimization was performed using a Feed Forward Bottle Neck
Neural Network (FFBN NN) representation. This approach allows
one to determine several optimal conditions for the process under
study on the basis of a compromise solution.

Keywords: air ionization, air quality, neural network, produc-
tion facilities, air indicators.
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A set of measures and means to control the electromagnetic
situation of the environment in the territories of urban develop-
ment, in buildings and individual premises has been substantiated
and developed. The simulation tools show the ability to rationalize
the parameters of overhead lines with voltages of 220 kV and below,
which will reduce the electromagnetic load in the territories. Model-
ing the propagation of fields from underground high-voltage lines has
established that the values of magnetic fields compared to overhead
lines are lower up to 30 times. Models of propagation of electromag-
netic fields of very high and ultrahigh frequency were built. Sources of
electromagnetic fields of non-production origin in industrial buildings
have been investigated. Uncompensated currents in power networks
with nonlinear electric consumers generate magnetic fields by induc-
tion of 0.35-1.20 uT, which exceeds the maximum permissible levels
of operation of computer equipment. Leakage currents on grounded
metal structures generate magnetic fields with 1.52—6.75 uT.

Simulation of the propagation of electric and magnetic fields of
components of personal computers of controlled ranges according to
the MPRII standard was carried out. Models of propagation of the
magnetic field of industrial frequency around electric motors and
generators with their cross sections were built. On the basis of such
models, design schemes for placing equipment in production areas are
selected or places of safe stay and movement of personnel are selected.
The expediency of using shielding to reduce field levels to safe values
due to coating surfaces with liquid protective mixtures was shown.
Metal-containing composition based on water-dispersion paint makes
it possible to reduce the level of magnetic field of industrial frequency
by 2.5-2.6 times, electric field by 1.6-1.7 times, electromagnetic field
of industrial frequency — by 1.2—1.3 times.

Keywords: clectromagnetic field, electromagnetic situation,
industrial frequency, power line, personal computer.
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The object of this study is the quantitative characteristics of mag-
netic fields induced during electric contact welding in various ways:
contact point, arc-butt, capacitor point, contact-butt continuous, and
pulsating fusion. The problem to be solved is the lack of necessary
information regarding the electromagnetic safety of these welding
techniques. A description of the proposed methodological approaches
to determining the levels of magnetic fields, their measurement tools,
and methods for assessing their impact on the welder’s body is given.
Based on the analysis and processing of the acquired oscillograms and
spectrograms of magnetic fields, their quantitative characteristics
were measured. To determine the general level of the polyfrequency
magnetic field arising at contact welding, the proposed generalized
indicator of the level of the magnetic field was used. It was established
that during contact point welding by a stationary machine, the level
of the magnetic field exceeds the maximum permissible value at the
workplace in the range of 50—1000 Hz at a distance of 0.3 m from the
welding electrodes. When manually welding in this way, the mag-
netic field level exceeds the permissible level in the frequency bands
of 5-50, 50—1000 Hz directly near the electrical cable. Capacitor
spot welding with direct current is characterized by exceeding the
maximum permissible MP at the workplace in the high-frequency
range of 1000—10000 Hz. During arc-butt welding, no excess of the
maximum permissible levels of the magnetic field was detected at the
workplace. It is shown that the spectral composition and magnitude of
the magnetic field signal is determined by the welding technique and
the initial parameters of power supplies. Orimani results can be used
in the field of welding production and labor protection.

Keywords: contact welding, magnetic field, field intensity, oscil-
lograms, spectrograms, welder protection.
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The construction industry is one of the most at risk to worker safe-
ty. The number of work accidents in Indonesia continues to increase so
that by 2021 the number of work accidents will reach 234,270 cases.
Therefore, in-depth research is needed to maintain the safety of all
workers. Recognizing the factors that cause work accidents helps
stakeholders take preventive action. It is necessary to increase worker
safety behaviour by identifying its factors. Both those that occur in
casual workers and permanent workers. Therefore, it is important
to see whether employment status affects the safety behaviour of
construction workers so that preventive measures can be taken as a
form of prevention of work accidents. The research objective was to
analyze the status of workers on the safety behaviour of construction
workers. Data was collected through a survey method of 300 construc-
tion workers in the cities of Surabaya, Malang, and Batu in East Java,
Indonesia. The results of the study show that worker status has a
positive effect on construction work safety behaviour. This means that
the higher the Employee Status will increase the Safety Behavior vari-
able, with a path coefficient of 0.390. Among the indicators that are
dominant in measuring the ES Worker Status construct is the Type of
Worker, with the highest loading factor of 0.842. Thus, if the manage-
ment wants to raise the value of the variable Safety Behavior through
improving aspects of Employee Status, what need to be evaluated as
a top priority is the Employee Type. The results of this study can be
used as a reference in setting policies related to worker safety. Project
management can determine what strategic steps need to be taken for
construction workers with different types of employee statuses. so as
to increase worker awareness of a culture of safety behavior.

Keywords: employee status, contractual worker, daily workers,
outsourcing worker, permanent workers, safety behaviour, PLS-SEM.
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The object of this study is the dynamics of hazardous parameters
of the gas environment when materials are ignited in the premises.
The task addressed was the early detection of fires in the premises. It is
proposed to resolve this issue on the basis of using an assessment of the
coherence of frequency components in the third-order spectrum rela-
tive to the dynamics of hazardous parameters of the gas environment.
The results indicate the nonlinear nature of the dynamics of hazardous
parameters of the gas environment both in the absence and in the pres-
ence of fires. It was established that the assessment of the coherence
of the frequency components relative to the considered triplets in the
third-order spectrum contains information on the ratio of order to chaos
in the dynamics of hazardous parameters of the gas environment. This
information can be used to reliably detect fires. It was found that when
the test materials in the form of alcohol, paper, wood, and textiles are
ignited, the ratio of order to chaos in the temperature and CO dynamics
in a gaseous medium is halved. It was established that the average values
for frequency indices from 0 to 20 of the coherence of the frequency
components of the dynamics of hazardous parameters on the ignition
interval of test materials are in the range from +0.005 to —0.187. At the
same time, in the interval of absence of ignition of test materials, the
average values of the coherence assessment for frequency indices from 0
to 20 are in the range from +0.48 to +0.022. The reported results gener-
ally indicate the prospects and further development of studies into the
coherence of the frequency components of the third-order spectrum for
the dynamics of hazardous parameters of the gas environment in order
to detect fires in the premises.

Keywords: coherence, third-order spectrum, parameter dynam-
ics, gas medium, room, ignition.
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An issue related to using wood and timber for building structures
is to ensure the stability and durability during operation within wide
limits. Therefore, the object of research was the inhibition of the pro-
cess of water absorption of pine and hornbeam wood during a thermal
change in its structure. It is proved that in the process of thermal
modification of wood, its structure changes, and, accordingly, water
absorption. Namely, the maximum increase in mass under the action of
water on an untreated sample of wood was more than 40 %, after ther-
mal modification — less than 35 %. The increase in the mass of wood
samples thermally modified and treated with a hydrophobic agent was
less than 25 %. On the basis of the obtained results of physicochemi-
cal studies, discrepancies were found in the IR spectra of wood, both
during thermal modification and with additional treatment with a hy-
drophobic agent, indicating structural changes in the components. In
particular, the decrease or absence of the intensities of the absorption
bands of some functional groups and the appearance or intensification
of others. On the original hornbeam and pine thermogram, thermally
modified, and thermally modified with the addition of a hydrophobic
coating, thermogravimetric curves are similar to each other and are
characterized by a loss of sample mass. This is possible with increas-
ing temperature due to the processes of dehydration, destruction
of hemicellulose, lignin, and cellulose with the formation of a non-
combustible residue. During heat treatment of cellulose in the region
of temperatures of 150+450 °C, two processes take place in parallel.
This is dehydration, accompanied by the destruction of the pyranose
cycle and carbonization to form a carbon residue. Also, the process of
destruction of glycosidic bonds while maintaining hydroxyl groups,
accompanied by regrouping of pyranose cycles.

Keywords: thermally modified wood, resistance to water, change
in the structure of wood, treatment with a hydrophobic agent.
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David Gurgenidze

Jlnst 3abe3medeH s KOMIIJIEKCHOTO YITPABIIHHST BOAHUMHI Ta 3eMeTbHUMI PECYPCAMU ITiJ[ 4ac peasisariii TpupoI00XOPOHHNX TEXHITHIX
3aXO/iB, a TAKOK JIIsI BUPIIIEHHS €KOJONYHUX 3aB/atb, HEOOXIAHUI MaKPOEKOHOMIYHMI MiAXi/, CIPAMOBaHUN Ha KiHIIEBUI pe3yJibrar.
Tpanuiliiia «By3bKa» €KOHOMIKA MPUPOAOKOPUCTYBAHHS PO3IJISAETHCS K €AUHUN KPYrooGir BOLHO-3eMeJIbHUX PECYPCiB Ta BiAXOmiB
BUPOGHUIITBA Ta 3a0PY/HEHHS [IPU HEAOCTATHIN yBa3i 10 caMOl eKOHOMIKHM (<«4OpHA CKPUHBKA» ). JIJIs IiJIeCTIPIMOBAHOTO BUKOPHCTAH-
HST MAKPOEKOHOMIKM HEOOXiHO 1T0OY/yBATH BEPTHKAIb IIPHPOLHOI MPOAYKTUBHOCTI KOKHOTO IIPUPOAHOTO pecypcey (JITAHII0XKOK), SIKHIH
3B'sKe TIEPBUHHI IPUPO/IHI (haKTOPU 3 BUPOOHUIITBOM KiHIIeBOI TpoayKitii. EexTrBHa KOHIENIis pamioHanisarii mpupoIoKOPUCTYBaHHST
Ta OXOPOHU HAaBKOJIMIITHBOTO CePeIOBUIINA Bi/l CEJIeBUX SBUII Ta Bi/IMOBIHIIT €KOHOMIUHUIT MeXaHi3M IIPUPOIOKOPUCTYBAHHS B CEKTOpPaX
Ta KOMILJIEKCAX MOKYTb OyTH POo3pobJieHi Ta peasi3oBaHi JKiie micast PO3pOOKH KOHIIEMIIiT PO3BUTKY ray3eBUX KOMILIEKCIB Ta B IiJTOMY.
exoHOMiKa. Baskusumu € perioHaibHi 0cobauBoCcTi HOPMYBAHHS FOCIOAAPCHKOTO MEXaHI3MY TIPUPOIOKOPUCTYBAHHSL.

PO3IIAHYTO OIIHKY MOKA3HUKIB €KOHOMIUHOT e(heKTUBHOCTI MPUPOAOOXOPOHHUX 3aXO/IB 1IpU OYIBHUIITBI TiAPOTEXHIYHNX criopy/1. Benn-
4yrHa eheKTUBHOCTI, O/1eprKyBaHa IIPUPOI0OXOPOHHOIO AISITIBHICTIO, PO3IVIS/IAETHCS 32 KPUTEPisIMU OI[IHKN e(DeKTUBHOCTI iIHBECTUIIIHOTO 1PO-
eKTY, Jle Teil KpUTepiil Ha3MBAETHCST YUCTUM IIICKOHTOBAHUM JOXO/IOM, YMCTOIO INCKOHTOBAHOIO BAPTICTIO 260 CYYACHNM YHCTHM TIPHOYTKOM.
DyHKIIOHATBHO-TIIHHICHIH aHa/I3 BIJIMBY Ha AOBKIJJIS TPU OYIBHUIITBI TiIPOTEXHIYHUX CIIOPYL, Y TOMY YHCJI 3BEICHHI BUCOKUX rpeGesib, ISt
peasizailii anariTHaHOro eraiy no0y0BaHO (DYHKIIOHAIBHY MOJE/Ib Ha OCHOBI oporpadii comiaabHO-eKOI0r0-eKOHOMIYHOT CHCTEMH.

Ha migcrasi TeopeTHyHNX Ta MOJbOBUX HAYKOBUX JIOCJIi/IKEHb BCTAHOBJICHO €KOHOMIUHY e(DeKTUBHICTh IHHOBAIIIITHOI CesIe3aXUCHOI CI10-
py/n, uncesbHe 3HaYeHHs siKoi jopiBHIOE 16,15 o, CIITA Ha 1 mo310BXHIiT METP CIIOPY/IH.

KmoyoBi cioBa: 0XopoHa HaBKOJHUIITHBOTO CEPeIOBUINA, €eKOHOMIYHA e(heKTUBHICTD, TiAPOTEXHIUHI CIOPY/IH, BOJIHI Ta 3eMeIbHI pecypcH,
ceJIeBl sIBUIIA.
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PO3POBKA PECYPCO3BEPITAIOUOI TEXHOJIOTTi OUYUIIIEHHS ®EPYMOBMICHHUX CTIYHHUX BOJI BIJ]
OIIEPAIIIIT TPABJIEHHS (c. 16-26)

M. B. Aukos, H. M. Kopuuk, H. M. Byaeunxosa, O. I. Mucina

OG6’eKTOM JIOCITIKEHHSI € CTIYHI BOAM BiJl OIEPAIiil XJOPUIAHOTO Ta CYIb(hAaTHOTO TPABJICHHS.

[IpencraBieni pe3yasTraT OCTI/PKEHD IIJISXIB 3MEHIIEHHS BUTPAT XIMIUHUX peareHTiB B cUCcTeMaX OYMIIEHHS CTIYHNX BOJ BiJ| olepa-
1iit TpaBsenns. BianpanboBani TpaBMIIbHI PO3UMHN THJSITAIOTE PereHepartii 3 MOBEPHEHHSIM y BUPOOHITYNI TIPOTIEC Ta YACTKOBHIM /I03Y-
BAHHAM B OCHOBHUI MOTiK CTIYHUX BoJ. BeTanosieno, mo npu kKoHienTpaitii ¢pepymy 30 r/1y TpaBHJIbHUX PO3UNHAX 3 METOIO TOBEPHEHHS
B TEXHOJIOTIYHUI TIPOTiec po3unH Tijsirae o6pobii ayxunmM pearertom (10-20 % NaOH) mo pH=3,5-4,0. [Ipu 1ipoMy KiHIIeBa KOHIIEH-
Tpauis dhepymy ckaamae 11 r/n. 3acrocysanns rigporen nepokcuay (20-40 % HyOy) pasoM 3 JIyKHUM PEareHTOM [I03BOJISAE 30LIbIIUTU
cryninb Buydents na 30 %, To6To Kiniesa konuentpaiis dpepymy ckaaaae 8 v/ Ipu cxkuzi 1 M2 tpaBusbinx posuunnis 0,5 M nignsrae
perenepaitii i micas amimysanus 3 0,5 m® Tosaproro pearenty (HCI) nosepractbest y Texnosoriunuii mpotec. Burpara tosaproi kucio-
i 3MeHIryeTbest Ha 50 %. [Tokaszamo, 110 BUKOPHUCTAHHS SIK XIMIYHOTO PeareHTy OKPEMUX MOTOKIB Bi/IIPAIIbOBAHUX PO3UMHIB T0O3BOJISIE
3MEHIIUTH BUTPATH PearenTiB s X 3HEIKOKeH s (eKOHOMis IysKHoro pearenty ckianae 80 %). Tak, na 1 M3 pozuunis (TpaBienus Ta
3HEKMPEHHsT) Mic/s ix 3Minrysanns sutpavaetbes 1,2 kr/m® ropapnoro pearenty (NaOH), a 6e3 B3a€MHOr0 3HEIIKOKEHH 1[5 BUTPATa
cknasae 6 kr/m>. Jls 3HENIKO/KEH ST PO3UMHIB TPaBJeHHs] PEKOMEH/I0BaHO TIPOBOAUTH TIpoliec B intepsati pH=6,5-7,5. /lns posunny, B
AKkoMy TiepeBaskaTh Honu Fe?t 3 mouatkosoto xonnenTtparieio 0,53 MOJIb/JT 10CATAETHCSA CTYTiHD Bumydents 0,9, a 3araqbHa BUTpaTa pea-
reuty (7,1 MoJb/ ) nepeBuiye crexiomerpuyny Tisbkn Ha 10 %.

[m6Goke ounteH st B (hepyMOBMICHUX JOMIIIOK 13 3aCTOCYBAHHAM MarHiTHOTO IPUCTPOIO PO3IIUPIOE MOKINBOCTI PAKTHYHOT peariza-
Iii TTOAJIBITIOTO 3HECONEHHST 0OEPHEHNM OCMOCOM.

Kimouosi citoBa: pecypcosbepiraioya TeXHOJIOrIsI, PO3YUHU TPABJIEHHsI, hePyMOBMICHI JIOMIIIIKI, MArHITHUIL TPUCTPIil, BUTpaTa peareHTis.
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3ACTOCYBAHH HEMPOMEPEKEBOI'O METOY AJIA IIOIIYKY OIITUMAJIbHUX YMOB IOHI3AIIII
ITOBITP (c. 27-34)

C. B. Cyxkau, B. B. Yenueoii, Natalja Fjodorova, O. O. Yenuesa, B. C. Baxapes, O. JI. Kopuosa, B. I. Illesuenko, I. C. Ilerpenko

IIpoBeeHO BUMIPIOBAHHS, MOIENIOBAHHS Ta BU3HAUEHHST ONTUMI30BAHOTO aePOIOHHOTO CKJIAAy MOBITPS BUPOOHUYMX TIPUMIIIEHD IS
3abe3meden st Ge3MeYHIX YMOB JKUTTST Ta TIPalli MPaIliBHUKIB.

JLoCIZKEHO MOKIIMBICTD BUKOPHCTAHHST COTbOBUX PO3YMHIB 3 PISHUMU CTYTICHSIMU KOHIIEHTPAILT st 3011bIITeH ST KIIBKOCTI HeraTHBHUX
iOHIB Y MOBITPAHOMY TIPOCTOPI, @ TaKOK BapiabeJbHOCTI MIBUAKOCTI OBITPAHOTO MOTOKY /IS IPOLECY i0Hi3allil MOBITPs BUPOOHUYKX IIPUMi-



1eHb. AHAJI3 eKCIIEPUMEHTATILHUX JIAHIX MTOKA3aB, 110 301/IbIIeHHs KOHIIEHTPAIL] CONbOBUX PO3YNHIB IIPU3BOAUTD /10 3MEHIIEHHS BUILJIEHHS
KIBKOCTI a€POiOHIB y IIapo-NMOBITPSIHUI IIPOCTIP IPUMIIIEHHS.

JloBeieHo, 1110 IS TIOKPAIIEHHS SKOCTI HOBITPs JI0MIILHO 3a06€31e4nTH 10HI3aII0 TTIOBITPS 32 JIOIIOMOTOIO YJIBTPa3ByKOBOTO TeHepaTopa
aepoioHIB 1 BUKOPUCTAHHS JleMiHepaIi3oBaHoi Boau. ONTHMATbHIMHI BXITHUIMU HapaMeTpaMy /ISl YIBTPa3BYKOBOI YCTAHOBKH BHU3HAUEHO
Taki: § — BiICTaHb /10 yIBTPa3BYKOBOi ycTanoBKN — 40 ¢M, v — MBUAKICTH MOBITPsIHOTO MOTOKY — 6,00 M/C i ¢ — KOHIIEHTPAIIisT PO3UYNHY CO-
JioHoi Bogm — 3,3 %.

Orpumanuii pesyssraT MoxKe OyTU BUKOPHCTaHUIl P TIPOEKTYBAHHI Ta PO3POOIII CHCTEMI KepPyBaHHsI YIbTPa3BYKOBIM T€HEPATOPOM
aepOiOHIB BEHTHJISILIIIHIX CHCTEM Ta CUCTEM MIiKPOKJIIMATy 3 METOI0 CTBOPEHHSI MAaKCUMAaJIbHO KOM(OPTHOTO SIKiCHOTO 10HI30BaHOTO ITOBITPst
BUPOOHMYMX MTPUMIIIEHb.

JInst 3HAXO/IKEHHST ONTUMATBHOTO PeKUMY POOOTH IPOTIECy i0HizaIii GyI0 3aCTOCOBAHO METOANKY BiTOOPaKeHHsT HEHPOHHOT MEPEsKi, TKa
HaiiGIIbIT TOYHO 3/[aTHA BU3HAYMTH ONITUMAJIBbHI TapaMeTpH i0Hi3allil HOBITPSTHOTO TIPOCTOPY POGOYOTO MPUMITIEHHSI.

Onrumizaitiio 6yJ10 BUKOHAHO 3a J0MOMOTrOI0 TEXHOJIOTIT BioOpaxkeHHs Helipornnoi Mepesxi Bysbkoro miciig (FFBN NN). Takuii miznxiz
JI03BOJISIE BUSHAYKMTH KiJIbKA OITUMAJIBHIX YMOB JIOCTI/PKYBAHOTO IIPOIeCy Ha OCHOBI KOMIIPOMiCHOT'O PillleHHS.

Ka040Bi c10Ba: ioHizailis moBiTpsi, sKiCTh MOBITPs1, HEWPOHHA MepeKa, BUPOOHNYI TIPUMIIIEHHST, TIOKA3HUKH TTOBITPSL.
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PO3POBJIEHHA MOJAE/NEN EJIEKTPOMATHITHOI ObCTAHOBKH Y BYAIBJIAX TA HA
YPBLAHI3BOBAHUX TEPUTOPIAX (c. 35-45)

JI. O. JleBuenko, H. M. Aymesa, H. b. Bypaeiina, 1. O. Asnaypsmn, 4. 1. Bipyk, H. B. Kacarkina, I. B. Marseesa, B. I. Hazapenxko,
K. I. Hikosnaes, O. M. TuxeHnko

O6rpyHTOBaHO Ta PO3PO6JIEHO KOMILIEKC 3aX0/IiB i 3ac06iB KePYBAHHS €T€KTPOMArHITHOIO 06CTAHOBKOIO CEPEIOBUIIA HA TEPUTOPISIX
MicbKoi 3a0y10BH, y OYAIBIAX I OKPEMUX IPUMILIEHHSAX. 3aco0aMi MOIETIOBAHHA OKA3aHO MOKJIMBICTD pallioHaTi3yBaTH apaMeTpu
noBiTpsHUX JiHii Hanpyramu 220 kB i Hukde, 110 103BOJIUTD 3HU3UTH €JIEKTPOMArHiTHe HaBAHTAXKEHHS Ha TepuTopisax. MojemroBan-
HAM IOIIUPEHHS HOJIB BiJl Mi/[3eMHUX BUCOKOBOJIBTHUX JIIHIN BCTAHOBJIEHO, 1[0 3HAYEHHSI MATHITHUX IIOJIB TOPiBHSHO 3 MOBITPSIHUMHA
girismu vkl 10 30 pasi. OTpuMaHi MoziesIi TIOMMPEHHS eJIEKTPOMArHiTHUX TOJIiB Jy’Ke BICOKOI Ta yIBTpaBuCcoKoi yacTotu. [loci-
JKEHO JUKepesa eJeKTPOMATHITHIX T0JIiB HEBUPOOHIUYOTO MOXOKEHHSI ¥ BUPOOHIYNX OyAiBisix. HekoMIeHCOBaHI CTPYMU Y CHIIOBUX
MepesKax 3 HeJIHIHHUME eJeKTPOCIOKNBAYaMU TeHepyIoTh MaruitHi noJst inaykiieio 0,35—1,20 mxTu, 1110 nepeBuIly€e rpaHUYHO [10-
IyCTUMI PiBHI eKcruryaTallii Komn'iorepHoi Texuiku. CTpyMu BUTOKY HA 3a3eMJIEHI MeTajieBi KOHCTPYKIN1 TeHepyIOTh MarHiTHI MOJS 3
1,52-6,75 mTo.

[TpoBeneHo MO/e/TIOBAHHS TTOTITUPEHHS eJIEKTPUIHUX Ta MATHITHUX TT0J1iB KOMITOHEHTIB IIEPCOHAIBHIX KOMIT I0TEPiB KOHTPOJIbOBAHNX
nianasoniB 3rigHo cragzapty MPRIIL. Otpumano mMozesi monmmmpents MaruiTHOTO TIOJIST TIPOMUCIIOBOI YaCTOTH HABKOJIO €JIeKTPOJABUTYHIB
Ta reHeparopis 3 ix meperntamu. Ha 0CHOBI TaKnX Mojiesiell 00MpaioThesT CXeMU MPOEKTYBAHHSI PO3MITIEHHsT 00IaIHAHHS HA BUPOOHITINX
mrormax abo o6upaThest Mictst Ge3meyHoro mepedyBaHHs Ta mepecyBaHHs epconainy. [lokasaHa MOMiTbHICTD 32aCTOCYBAHHS €KPaHyBaHHS
JUISL 3HIDKEHHST PIBHIB MOJIB 10 Oe3MEYHNX 3HAUEHb 32 PAXYHOK MOKPUTTS MOBEPXOHb PIIKIMHU 3aXUCHUMHU cyMimamu. MeTanroBMmicHa
KOMITO3HILisl HA OCHOBI BOAHO-AUCIIEPCiitHOT (hapOu 103B0JIsIE 3HUBUTH PIBHI MATHITHOTO II0JIS TPOMUCJIOBOI yactoTu y 2,5-2,6 pasis, ejek-
TpruHoro moJist y 1,6—1,7 pasis, eJleKTpoMarHiTHOTO moJist IpoMuciIoBoi yactot — y 1,2—1,3 pasu.

KiiouoBi ciioBa: ejleKTpOMartiTHe 10Jie, eJIeKTPOMartiTHa 0OCTaHOBKA, TIPOMUCIOBA YacTOTa, JiHIs eJeKTporepeiadi, nepcoHagibHuii
KOMIT TOTep.
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BU3HAYEHHS 3AKOHOMIPHOCTEI1 CTBOPEHHSI MATHITHHUX ITOJIIB ITIPU PI3HUX CIIOCOBAX
KOHTAKTHOTO 3BAPIOBAHHHI (c. 46-33)

0O.T. JleBuenko, 0. O. IToxykapos, O. M. I'onuaposa, O. M. Besymiko, O. }0. Apiamos, O. B. 3emisincbka

OG6EKTOM OCIIIKEHD € KIJIbKICHI XapaKTEPUCTUK MArHiTHUX TI0JIIB, 110 CTBOPIOIOTHCS ITi/T 4aC eJIEKTPUYHOTO KOHTAKTHOTO 3BAPIOBAHHS
PIBHUMU crIOCOOAMU: KOHTAKTHIUM TOYKOBUM, J[yTO-CTUKOBUM, KOH/IEHCATOPHUM TOYKOBUM, KOHTAKTHO-CTUKOBUM 0Oe3MePePBHIM Ta 1MyJIb-
cylounM oriaBieHHsM. [Ipo6iema, 1o BUPIIYETCs, TTOJSATAE Y BIICYTHOCTI HeoOXiAHo1 iH(hopMaIlii 11o/10 eeKTpOMartiTHOT 6e31eKn 3a-
3HAaYCHUX CrocobiB 3BapioBaiis. HaBeneHo ouce 3aporoHoBaHuX METOAMYHUX MIAXO/IB 10 BU3HAYCHHS PIBHIB MArHITHUX MOJIiB, 3aC06IB
iX BUMIPIOBaHb Ta METO/IIB OIIHKM iX BIJIMBY Ha OpraHisM 3BapHuka. Ha ocHOBI aHaizy i 06poOKU OTPUMAHUX OCIIUJIOTPAM Ta CIIEKTPOrpaM
MarHiTHUX I10J1iB BUKOHAHO BUMIPIOBAHHA iX KiJIbKiCHUX XapakTepucTuk. /[y BUsHaueHHs 3arajlbHOTO PiBHS II0JII4aCTOTHOIO MarHiTHO-
TO II0JIs1, 1[0 BUHUKAE 1PN KOHTAKTHOMY 3BapIOBaHHI, BUKOPUCTAHO 3alIPONIOHOBAHUI y3arajJbHEHUN ITOKA3HUK PiBHS MATHITHOTO IIOJIS.
Bceranosieno, 1o mpu KOHTAKTHOMY TOYKOBOMY 3BapiOBaHHI CTAI[iIOHAPHOIO MAIIMHOIO PiBeHb MATHITHOTO IOJISI TIEPEBUIIYE TPAHUTHO
JOTyCTUME 3HaYeHHsI Ha po6oyomy Miciii B miamazoni 50—1000 Ty wa Bigcrani 0,3 M Bij 3BapioBaibHUX eeKTpoAiB. [Ipn pyunomy 3Bapio-
BaHHI JIaHKM CIIOCOOGOM PiBeHb MArHITHOTO MOJIS TIEPEBUIIYE AOMYCTUMUIT piBeHb y Aianazonax yactor 5—50, 50—-1000 I 6esnocepentbo
6isist eekTpuuHOrO Kabemo. KoHpencaropHe TOYKOBE 3BapIOBAHHSI OCTIHIM CTPYMOM XapaKTE€PU3YETHCSI EPEBUIIEHHSAM IPAHUYHO 10-
nycrumoro MII Ha po6ouomy micti y Bucokouacroraomy gianasoni 1000—10000 T ITpu gyro-cTukoBoMy 3BapioBaHHi Ha POGOUOMY Micii
IIEPEBUIICHHS TPAHUYHO JOIIYCTUMUX PiBHIB MarHiTHOTO 1oJig He BUsABJcHO. [TokasaHo, M0 CleKTpasIbHUI CKJIAJ] Ta BEJIMUYNHA CUTHAIY

MarHiTHOTO TOJIsl BUBHAYAETHCS CAMUM CIIOCOOOM 3BapIOBAHHSI Ta BUXIIHUMK [TapaMeTpaMu JsKepes skuBjernst. OpuMani pesysibraT Mo-
JKyTh OyTH BUKOpUCTaHi y cdepi 3BapioBATBHOT0 BUPOOGHUIITBA TA OXOPOHH TPAITi.
Kmio4oBi croBa: KOHTaKTHe 3BapIOBAHH, MarHiTHE 10JIe, IHTEHCUBHICTD 110JIS, OCIMJIOTPAMH, CIIEKTPOTPaMU, 3aXUCT 3BapHUKA.
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AHAJII3 BIVIUBY CTATYCY POBOTHHKA HA BE3IIEYHY IIOBEJAIHKY BYAIBEJIbHUKIB 3
BUKOPUCTAHHAM MOJEJI CTPYKTYPHUX PIBHAHD (c. 54-62)

Fifi Damayanti, Ludfi Djakfar, Wisnumurti, Agung Murti Nugroho

Byaisesbra ranysnb € ogHieo 3 HaiiHeOe3MedHINNX 1/ 310pOB’s NpaiiBHUKIB. KibKicTh HelacHUX BUMA/KIB Ha BUPOOHUITBI B [HA0HE3IT
MPOIOBKYE 3poctatu, Tomy 710 2021 POKy KilbKICTh HEIACHUX BUTIAAKIB HA BUPOOHUIITBI focsria 234270 sunazkis. Came oMy noTpi6Hi rimn-
GOKi ocTiKeHHs st 3a0e3TedeH st Ge3nekn BCiX MpariBHUKIB. BussienHs GhakTopis, M0 BUKIMKAIOTh HEIACH] BUTIAIKN HA BUPOOHUIITBI,
JIOTIOMATa€ 3aiHTePeCOBAHNM CTOPOHAM B/KUBATU MPEBEHTHBHUX 3aX0/iB. HeoOXinHO miABHUILYBaTH Ge3MedHy MOBEAIHKY TIPAIiBHIKIB IIISTXOM
BUSBJIEHHSI HOTO (haKTOPIB SIK THX, 1[0 BUHUKAIOTH Y THMYACOBUX TIPAIiIBHUKIB, 1 y TIOCTIHUX TpaIiBHUKIB. TOMY BaK/IMBO MOGAYNTH, YK BILIU-
Ba€ CTaTyc 3aifHATOCTI Ha Ge3neyny MoBeiHKY OyAiBeIbHUX POOITHUKIB, 11106 MOKHA OYJI0 BKUTH PEBEHTUBHUX 3aX0/IiB AK (hopMy 3arobiraHHs
HelaCHUM BUITaZKaM Ha BUPOOHUIITBI. MeTa 0CIiuKeH s T10JIraia B TOMY, 100 IpoaHasizyBaTy cTal POOITHUKIB 111010 Oe3I1eYHOl HOBEATHKN
GyaisesbHux pobitaukis. laui Oysm 3i6pani merogom onurysanust 300 Gyzisesnbuukis y micrax Cypabas, Manaur ta Bary y Cxiauiii S1si, Tu-
NOHE3ist. PesysbraTit IOCiIPKEHHS TIOKa3yI0Th, 110 CTaTyC POOITHUKA MOZUTUBHO BILIMBAE Ha Oesneky OyisebHux pobit. e o3Hayae, mo ynm
BUIIE CTOITh cTAaTyC CIiBPOOiTHHKA, TO BUIlle 3MiHHa «Besneyna noseainkas 3 koedimienrom msxy 0,390. Cepet iHAMKATOPIB, 110 AOMIHYIOTH
TIi/T Yac BUMipIOBaHHS KOHCTPYKTY «CTaTyc mpaiiBHUKay, € TUI TPalliBHUKa 3 HaWBUIINM KoedinienTom 3aBantaxkents 0,842. Takum unmom,
SIKIIO KePIBHUITBO X04Ye MiJBUIUTH 3HAYEeHHsT 3MiHHOT «Besnedna noseinka» 3a paxyHOK MOKpaIIeHHs acIeKTiB CTaTycy CriBpoOiTHHKA, B
nepury yepry HeoOXiIHO OIIHUTH TUII CIBPOOITHUKA. Pe3yibrati 1bOoro JOC/IKEHHA MOKYTh OyTH BUKOPUCTAHI K JOBIAKOBMH Martepia
npu po3podIli TOITUKY, MOB’sI3aHOI 3 GE3MEKOI0 TIpalll. YIPaBIiHHS MPOEKTOM MOKE BUSHAUMTH, SIKI CTPATETiYHI KPOKHU HEOOXIZTHO 3po0uTH
ISt Oy TiBEJTBHUKIB 13 PI3HUMHU TUTIAMY CTATYCIB TIPAIiBHUKIB. 100 MABUINTH 00I3HAHICTH MIPAIIBHUKIB OO KyJIETYpU OE3MeYHOl MOBETIHKM.

Kio4oBi ciioBa: craryc npaiiBHUKa, KOHTPAKTHUIA MPaIliBHUK, MOJIEHHI TIPAIliBHIKH, &y TCOPCUHTOBHI MPAIiBHUK, TOCTIHHI MpaIiiBHUKH, Ge3-
meuna nmoseminka, PLS-SEM.
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BUSABJIEHHSA OCOBJIMBOCTEIL ®A30BOI'0 CIIEKTPA TPETHOT'O IIOPA/IKY OCHOBHUX
HEBE3INEYHHNX TIAPAMETPIB TA3OBOI'O CEPEJJOBHIIIA (c. 63-70)

B. Bb. ITocnenos, 0. C. Besyraa, O. A. fAmenxko, B. /I. Xanmypanos, O. A. Ileryxosa, C. A. T'opHocrais, 10. 0. Kosap,
K. B. Timeukina, O. O. Canamarina, 7K. B. Irnarenko

OG6’€KTOM NOCTI/IPKEHHS € IMHaMiKa HeOe3MEeYHIX MapaMeTPiB Ta30BOT0 CepeIOBHINA MPU 3arOPSHHAX MaTepiasiB y mpumimnentsix. [Ipobiema,
1110 BUPITITyBAJIACK, TTOJISATANA Y PAHHBOMY BUSBJICHHI 3aTOPSIHD Y MPUMIIIEHHSIX. 3AIPONOHOBAHO BUPIIIEHHS i€l IPOoOIeMu 3 HCHIOBATH Ha OCHOBI
BUKODPHCTAHHSI OIIHKI KOT€PEHTHOCTI YaCTOTHUX CKJIAMOBHX Y CIIEKTPI TPETHOTO MOPSIIKY MO0 AMHAMIKI HEOE3MEYHNX TapAMETPIiB Ta30BOTO Ce-
penosuiia. Ozepskani pe3y IsTaTi CBiIYaTh PO HEMIHITHUIT XapaKkTep [MHAMIKN HeGe3IIeYHNX MapaMeTPiB ra30BOro CePeIOBUIINA SIK 32 BiICYTHOCTI,
TaK 1 IPU HAsABHOCTI 3aropsiHb. BcTaHOBIIEHO, 1110 OLIHKA KOTePEeHTHOCTI YaCTOTHUX CKJIA/I0BUX 11010 PO3IJITHYTUX TPUILIETIB y CHIEKTPi TPETbOro
HOPS/IKY MICTUTB iH(DOPMAILIO PO CHIBBIIHONIEHHS MOPSAKY /10 Xa0Cy B IMHAMIIl HEOE3MEUHNX apaMeTpiB ra30Boro cepenopuma. 1l inhopma-
1ist MOsKe OyTH BUKOPUCTaHA [Tt HaIiiHOTO BUSIBJIEHHS 3aropstib, OTPUMAHO, 1O TIPK 3aTOPSTHHI TECTOBMX MATEPIAIiB Y BUIJISI/I CIIUPTY, MATIEPY,
JIePEBUHM Ta TEKCTHJIIO CITiBBIZIHOIIEHHS HOPSIIKY /10 Xaocy B AiHaMiIl Temmiepatypu Ta CO B Ta30BOMY cepeloBHIIT 3MEHITY€EThCS B iBivi. Betamos-
JIEHO, 1110 Cepe/IHi 3HAYEHHSI JIJIsT YaCTOTHUX iHAeKCiB Bij 0 110 20 OIIHKN KOrepeHTHOCT YaCTOTHUX CKJIAJI0BKX IMHAMIKK HeOe3euHuX apaMeTpiB
Ha IHTEpPBAJIi 3arOPsSIHHSL TECTOBUX Marepiasis jiexkarb y Mekax Big +0,005 1o —0,187. Tlpu 1ipoMy Ha iHTepBasi BiZICYTHOCTI 3arOpstHHS TECTOBUX
MaTepiaiiB cepeiti 3HAUeHHS OIIHKU KOTePEHTHOCTI st YacToTHUX iHziekcis Bin 0 1o 20 3naxomsarbest B intepsadi Bix +0,48 mo +0,022. Otpumani
Pe3yJITaTH B LIIJIOMY CBi/[4aTh IIPO NEPCIEKTUBHICTD Ta MOAAJIBIINI PO3BUTOK JIOCJI/PKEHb KOTEPEHTHOCTI YACTOTHUX CKJIAJIOBHX CIIEKTPY TPETbOTO
TOPSIIKY JUIsT IMHAMIKK HeGE3MeYHNX TIAPAMETPIB Ta30BOTO CEPEIOBHIINA 3 METOIO BUSIBJICHHS 3arOPSTHB Y TIPUMITIIEHHSIX.

KmouoBi ciioBa: KOrepeHTHICTD, CIIEKTP TPEThOTO TOPS/IKY, ANHAMIKA TTApaMeTPiB, ra30Be CepPepOBUIIE, TPUMIIIIEHHS, 3aTOPSHHS.
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BUABJEHHS IIAPAMETPIB 3AXHCTY JEPEBMHU /10 IIOIVIMHAHHA BOJIU (c. 71-81)

0. B. ITanxo, P. B. Jlixusoscbkuii, O. 10. Topoayosa, C. M. Magypuyk, O. IO. ITanko, K. I. Cokosenko, A. B. Matsiituyk, M. B. Cyxanesuy

[IpobGJiema 3acToCyBaHHsT JIEPEBUHH Ta JICPEBUHHUX BUPOOIB /17st Oy/IiBEIbHIX KOHCTPYKILi mosigrae B 3abesnederi iX ¢TiiikocTi i J0BroBivHocTi
NpU eKCIutyarallii B IMPOKUX Meskax. ToMy 00’€KTOM J0CIIUKEeHb OYJI0 TaJlbMyBaHHS MPOLIECY BOAONOIIMHAHHS ICPEBUHK COCHU Ta rpaba npu
TepMiuHiii 3MiHi 1i crpykTypu. /loBeseHo, 1o B Iporieci TepMivHOTO MOINGIKYBaHHS IEPEBIHHI 3MIHIOETBCS 1i CTPYKTYPA, a BIIIOBIZHO 1 BOJIOTIOTJIH-
HaHHs. A caMe MaKCUMaJIbHUI IPUPIC Macy TP J1ii Bom Ha HeoGpobiennii 3pa3ok iepeBnnn ckias noHas 40 %, micsist repmivnoi Moaudikaitii — Men-
tiie 35 %. IIpupicT Macn 3paskiB iepeBIHI TepMivHO Mo/mdikoBaHoi Ta 06pobiieroi rixpodobizatopom cranoBus Meite 25 %. Ha ocHOBI oiepskanix
pesybratiB (HisMKO-XIMIYHKUX JOCTIKEHD BHsiBIIeH] po3OikHocTi B [U-crieKTpax gepeBuHM, K TIPU TepMidHiil Moaudikallii, Tak i pu 104aTKOBOMY
06pobIIeHi Tipohobi3aTOPOM, BKa3ylOTh Ha CTPYKTYPHI 3MIHN B CKJIQJI0BUX KOMITOHEHTIB. 30KpeMa, 3HIKEeHHsT a00 BiZICY THICTh IHTEHCUBHOCTEN CMYT
MOMJIMHAHHS OIHUX (DYHKIIOHAIBHIX IPYII Ta 3'siBJIcHHsT 00 iHTeHcnikaitis inmmx. Ha tepmorpamax rpaba Ta COCHU BUXITHOTO, TEPMIYHO MOZU(DI-
KOBAHOTO Ta TEPMIYHO MOAMDIKOBAHOTO 3 0aBAHHSM TiIPOGHOOHOTO MOKPHUTTS TEPMOTPABIMETPUYHI KPUBI CXOKI MiZK COOOI0 i XapaKTepusyoThCs
BTPATOIO MacH 3paska. Lle MOKIIIBO 3 TTIBUIIEHHSIM TEMITepaTypH 32 PaXyHOK IIPOIIECiB JIeTi/IpaTartii, AeCTPYKITii TeMillesioI03, JTIrHiHy Ta IeT0I031
3 YTBOPEHHAM HErOpProYoro samiiky. Ipu repmiuniil o6pobii 1esmosiosn B obsacti temieparyp 150-+450 °C napasiesibHO MPOTIKAOTh JBA TIPOIECH.
Ile aerigparalis, 11O CYIIPOBOKYETHCS AECTPYKITEIO MPAHO3HOTO IIMKILY 1 KapOOHIZAIIiEI0 3 yTBOPEHHAM BYIJIEIIEBOTO 3aJUIIKY. TakosK 1Iporec pyii-
HYBaHHI TVIIKO3U/IHUX 3B'sI3KiB [IPU 30€PesKEeHH] TIIPOKCUIBHUX TPYII, IO CYIIPOBO/IKYETHCST [EPETPYITYBAHHSIM MTIPAHOSHUX [IUKIIIB.

Kumouosi cioBa: TepmiuHo MozndikoBaHa AepeBrHa, CTIHKICTh 10 BOM, 3MiHA CTPYKTYPH AepeBuHM, 06pobieHHst riapodobizatopom.



