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The article proposes a new approach to solving the problem
of biocirculation at the facilities of the circulating cooling system
of the Zaporizhzhia Nuclear Power Plant (ZNPP) by regulating
hydrobiological studies. In the course of the studies, 4 species of
hydrobionts were found that formed massive fouling on water
supply facilities: filamentous algae Oedogonium sp. and Ulotrix
zonata with a total biomass of 123.6£18.44 g/m?, tropical molluscs
Melanoides tuberculata and Tarebia granifera of the Thiaridae
family with a biomass of 20.09 g/m?2. The shells of dead mollusks
drifted along the pipes of the circulation system with the flow of
water and interfered with the operation of pumping stations. Also,
the blue-green algae Microcystis aeruginosa, which dominated
the phytoplankton of the cooling pond, belonged to the potential
biodisturbance. The hydrobiological regulation was developed
with the aim of timely detection of hydrobionts capable of active
reproduction and creation of bio-barriers. It provides for four
types of monitoring: current (operational), extreme (control),
deployed (research) and background (hydrobiological monitoring
of the Kakhovka reservoir in the zone of influence of waste warm
waters). For each type of monitoring, the subjects of control (a
group of hydrobionts), control parameters (species composition,
abundance, biomass) and frequency of control are determined.
The regulation of hydrobiological monitoring makes it possible to
minimize the consequences or prevent the occurrence of accidents
and emergencies in the operation of the ZNPP cooling circulation
systems associated with biological interference, and can be used as
an example for solving similar problems at other power facilities.
The article also contains practical recommendations for improving
the ecological state of the cooling pond and preventing the mas-
sive development of dangerous aquatic organisms by introducing
biomeliorator fish with a different food spectrum into the reservoir.

Keywords: Zaporizhzhia nuclear power plant, hydraulic struc-
tures, environmental factors, biocirculation problem, hydrobiologi-
cal monitoring, bioreclamation.
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This paper reports the results of studying soil hydraulic struc-
tures (SHS) of the CC1 class of consequences on small rivers. The
representativeness of the results for the domestic and world practice
of further operation of such structures is ensured by the typical tech-
nical and technological approaches to the construction, materials,
and conditions of their work. Dams are built of soil materials and
operated over significant time periods while their standard service
life has been exhausted, which increases the environmental and
technical danger of their further operation. Visual surveys were con-
ducted and the technical condition was instrumentally diagnosed by
the geophysical method of the earth’s natural pulsed electromagnetic
field (ENPEMF); observational data were mathematically treated.
The possibility of arranging areas of increased water filtration
through the SHS body was substantiated, as well as watering, loos-
ening, and suffusion; potentially dangerous zones prone to landslides,
cracks, and collapse were determined. The probability of risk of an
accident on dams was estimated at their cascading arrangement as
a result of filtration deformations of the body and the base of the
structure. Under current operating conditions, the possibility of let-
ting the normative and excess (forced) water volumes through water
discharge facilities due to precipitation or a breakthrough of the
structure located upstream was estimated. The proposed approach
makes it possible to manage the cascade of hydraulic structures at
different stages of operation: planned, operational decision-making,
forecasting. This allows diagnostic examinations to be performed in
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order to identify structures that require priority in raising funds for
repair and restoration work or demolition (dismantling).

Keywords: hydraulic structure, soil dam, small river, geophysi-

cal research methods, filtration deformations.
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The land fund is in constant flux. Lands are transferred from one
category and land to another. The deterioration of the ecological state of
the land, the development of erosion processes, desertification, saliniza-
tion, pollution by chemical and radioactive substances, forest and shru-
bland overgrowth of land annually exclude significant areas from use.

This paper reports a study of forestry stations located on the
territory of Northern Kazakhstan. The soil was investigated by the
method of laying soil sections and semi-pits with a description of
the power of the horizons. The structure of the soil was determined
by the method of breaking down soil samples. The granulometric
composition was determined by the wet method with a division
into sand, loam, light loam, medium loam, heavy loam, and clay. The
chemical analysis of soil samples was carried out in a certified labora-
tory. Soluble carbonates are present in the samples from the Burluk
forestry station. According to the structure and chemical analysis,
the types of soils for each forestry station were defined. Based on
the study’s results, recommendations were devised for the categories
of areas. In addition, the areas of plots suitable for all major forest
species and areas with existing forests, forest crops, overgrown with
self-sowing were determined.

During the reconnaissance route-loop survey of land plots, the
types of plant associations were identified. A comprehensive ecologi-
cal and geographical study of a forestry station was carried out to ex-
ecute afforestation operations. Basically, the identification of types of
plant associations has made it possible to conduct a preliminary as-
sessment on the ground about the quality of the studied areas for the
restoration of forest areas. General recommendations were compiled
from the direct conduct of surveys on the ground; however, system-
atic monitoring, using remote sensing methods of the Earth, could
facilitate the ongoing research. Building on the method of integrated
ecological and geographical research could in the future significantly
improve the efficiency of forest management activities in general and
minimize losses associated with environmental influences.

Keywords: remote sensing, geobotanical state of land plots, af-
forestation, integrated assessment.
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Recycling is one of the most important approaches to safeguard
the environment since it aims to reduce waste in landfills while
conserving natural resources. Using deep Learning networks, this
group of wastes may be automatically classified on the belts of a
waste sorting plant. However, a basic set of connected layers may

not be adequate to give satisfactory accuracy for such multi output
classifier tasks. To optimize the gradient flow and enable deeper
training for network design with multi label classifier, this study sug-
gests a residual-based deep learning convolutional neural network.
For network training, ten classes have been explored. The Directed
Acyclic Graph (DAG) is a structure with hidden layers that have
inputs, outputs, and other layers. The DAG network’s residual-based
architecture features shortcut connections that bypass some levels
of the network, allowing gradients of network parameters to travel
freely among the network output layers for deeper training. The
methodology includes:

1) preparing the data and creating an augmented image data store;

2) defining the main serially-connected branches of the network
architecture;

3) defining the residual interconnections that bypass the main
branch layers;

4) defining layers, and finally;

5) creating a residual-based deeper layer graph.

The concept is to split down the multiclass classification prob-
lem into minor binary states, where every classifier performs as an
expert by concentrating on discriminating between only two labels,
improving total accuracy. The results achieve (2.861 %) training
error and (9.76 %) a validation error. The training results of this
classifier are evaluated by finding the training error, validation error,
and showing the confusion matrix of validation data.

Keywords: Directed Acyclic Graph (DAG), deep learning, Re-
cycling, classification, Convolutional Neural Network (CNN).
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This paper reports a study into the levels of magnetic fields
induced by arc welding equipment in various ways in order to as-
sess their impact on the body of welders. It is known that welders
are exposed to a magnetic field of high intensity. Depending on the
welding technique and the type of welding equipment, it may exceed
the maximum permissible levels (MPL). Note that new Ukrainian
sanitary standards for magnetic fields have been introduced, which
regulate their levels depending on the frequency range. Therefore, it
became necessary to carry out their hygienic assessment according
to the new standards in order to devise appropriate methods for pro-
tecting welders. To this end, it was required to choose a new genera-
tion of devices to determine the intensity of magnetic fields induced
by welding equipment. Based on the analysis of the constructed
oscillograms and spectrograms of magnetic fields, it was found that
semi-automatic welding with a metal electrode in carbon dioxide is

characterized by an increased level of magnetic field in the frequency
range of 50-1000 Hz. With automatic arc welding under the flux, there
are no excess of the maximum permissible levels of individual harmon-
ics of the magnetic field but there is an excess of the total value of all
harmonic components of the magnetic field. Manual arc welding with
direct current involving a non-melting electrode in argon is character-
ized by a moderate level of magnetic field in workplace. During manual
arc welding with coated electrodes, the exceeded level of the magnetic
field is observed only on the electrode cable itself. It is shown that the
spectral composition of the magnetic field signal is determined mainly
by the welding technique itself, the peculiarities of arc combustion, and
the nature of the transfer of electrode metal in the arc gap, as well as the
initial parameters of the power supplies of the welding arc.

Keywords: arc welding, magnetic field, field intensity, oscillo-
grams, spectrograms, welder protection.
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This paper theoretically substantiates research into the spectral
features of the dynamics of the main dangerous parameters of a
gas environment when igniting materials in a laboratory chamber.
Studying such spectral features is based on the calculation of the
direct discrete Fourier transform for discrete measurements, equal
in number, over the current intervals of observation of the hazardous
examined parameter of the gas medium before and after the material
is ignited. In this approach, a Fourier discrete transform makes it
possible to determine the instantaneous amplitude and phase spectra
for the time intervals under consideration. This makes it possible to
explore the peculiarities of the distribution of amplitudes and phases
of harmonic components in the spectrum of the dynamics of danger-
ous parameters of the gas environment before and after the ignition
of materials. The results of experimental studies established that the
nature of the amplitude spectrum is low-informative and not sensi-

tive enough to fires. The main contribution to the amplitude spectrum

of the dynamics of the investigated hazardous parameters of the gas

environment in the chamber is made by the frequency components in

the range of 0—0.2 Hz. The contribution to the amplitude spectrum of

frequency components over 0.2 Hz is insignificant and decreases with

increasing frequency. It is established that from the phase spectrum,

the nature of the random scattering of phases for frequency compo-

nents exceeding 0.2 Hz is informative. It was found that the nature of

the phase spread for these frequency components in the spectrum de-

pends on the type of ignition material. The results reported here could

prove useful when devising new effective technologies for detecting

fires in the premises of objects in various fields to protect against fires.

This is explained by the fact that for the detection of fires in the prem-

ises, high-frequency components are important, characterized by the

increase in dangerous parameters of the gas environment.

Keywords: ignition of materials, gas environment of premises,

amplitude instant spectrum, phase instantaneous spectrum.
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An integral condition for avoiding damage due to fires in ware-
houses, or at least minimizing them, is the early detection of fires using
fire protection systems, as well as its timely localization. Depending on
which fire detectors are selected to protect the relevant premises and
where they are installed, the time of operation of all elements of auto-
matic control systems in case of a fire will depend. The review of literary
data revealed that at present there is no comprehensive approach to
choosing the optimal placement in warehouses. In addition, the optimal
placement of fire detectors within the room, taking into consideration
the type of fire load, has not been sufficiently studied. Therefore, the
purpose of the current study is to establish the dependence of the time
of operation of different types of fire detectors on the type of combus-
tible material, namely its mass burnout rate, distance, and height of
placement of detectors from a potential fire site. This paper reports a
procedure for conducting an experimental study to identify the ap-
propriate dependence for warehouses. The results of the experiments
showed that the most effective in warehouses are targeted fire smoke
detectors and aspiration systems. Based on the results of a complete fac-
tor experiment, nonlinear empirical dependences to determine the time
of operation of smoke fire detectors on the above factors were built. The
resulting empirical dependences make it possible to choose fire detec-
tors and optimally place them within a room. The average error in these
dependences when compared with the experimental data is 6.9 %. The
use of the derived dependences makes it possible to reduce the time of
operation of fire detectors by 14 s in comparison with their placement in
accordance with building codes.

Keywords: fire detector, fire development, fire protection sys-
tem, full-factor experiment, trigger time.
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This paper has analyzed materials for fire protection of textile
products; it was found that there are not enough data to explain and
describe the process of fire protection. Neglecting modern coatings
leads to the ignition of fabric structures under the action of flame.
Devising reliable methods for studying the conditions of fabric fire
protection leads to the design of new types of fireproof materials.
Therefore, there is a need to determine the conditions that form a
barrier to high fabric temperature and to establish a mechanism for
inhibiting heat transfer to the material. In this regard, the thermal
conductivity process was simulated on the fabric surface using an intu-
mescent coating, which makes it possible to estimate the coefficient of
thermal conductivity at high temperatures. Based on the experimental
data and theoretical dependences, the thermal conductivity coef-
ficient of the fire-retardant layer of coked foam was calculated, which
is 8.9-10° m?/s, due to the formation of a heat-insulating layer. The
study results proved that the process of thermal insulation of textile
material involves not only the decomposition of flame retardants with
the formation of inert gases that interact with the flame on the sample
surface but also the inhibition of heat transfer to the material treated
with an intumescent coating that forms a thermally-insulating layer of
coked foam on the fabric surface. The maximum possible penetration
of temperature was estimated, namely generating a temperature on the
sample’s surface that significantly exceeds the ignition temperature of
the fabric, and does not exceed 215 °C on the unheated surface. Thus,
there is reason to argue about the possibility of targeted adjustment of
the processes of fabric fire protection by applying coatings capable of
forming a protective layer on the surface of the material, which inhib-
its the rate of heat transfer.

Keywords: protective means, textile material, combustion,
weight loss, fabric surface treatment, swelling.
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PO3POBKA PETJIAMEHTY TT/IPOBIOJIOTTYHOTO MOHITOPUHIY B IIUPKYJIAIIHIA CUCTEMI
OXOJIO/KEHHS 3AITIOPI3BKOI ATOMHOI EJJEKTPOCTAHIIII (c. 6-17)

H. B. €cinoBa, O. M. Mapenkos, T. C. Illapamok, O. C. Hecrepenko, B. O. Kypuenko

V cTaTTi IpONOHYEThCS HOBUIT TiAXI 10 BUpileHHs npoduemu 6i006pocTanb Ha CIIOPYAAX HUPKYJISIIAHOI CHCTEMI 0XOJIO/KEHHS
3anopizbkoi aromuoi esexrpoctaniii (3AEC) muisgxoMm persiaMmeHTariii rigpo6iosoriaHuX AOCTizKeHb. Y X0/Ai TPOBEJeHUX JOCTIIZKEHb
Gysii BusiBjieHi 4 Bugu TigpoGiOHTIB, sIKi YTBOPIOBAJIM MacoBi OOPOCTaHHS Ha BOJONMOCTAYAJIBHUX CIIOPYAAX: HUTYACTI BOAOPOCTI
Oedogonium sp. i Ulotrix zonata i3 saranbroto 6iomacoto 123,6+18,44 r/m%, Tponiuni Mmomocku Melanoides tuberculata i Tarebia granifera
ponunu Thiaridae 3 6iomacoro 20,09 r/m% Mymuwii BiziMepsnx Mosockis 3 Tedieo soau apeiidysanu 1o Tpybax UMpKysiiituoi cucremn
i 3aBaskasin poOOTI HACOCHUX cTaHIiif. TAKOK /10 TOTEHIIHHOTO yTBOpIOBaya Giomepenko Halekana CHHbo3eseHa Bogopicts Microcystis
aeruginosa, sika joMinyBaa y GiToIIaHKTOHI BOAOHMI-0X0/0/KyBada. Ligpobiosoriunuii periament 6yB po3apobiieHIil 3 METOI0 CBOEYAC-
HOTO BUSIBJICHHS TiAPOGIOHTIB, 3/IaTHUX 10 aKTUBHOTO PO3MHOKYBAaHHS i CTBOPeHHs Oioneperkoz. Bin nepeabavyae 3ailiCHEHHS YOTUPHOX
THUIIIB MOHITOPUHTY: HOTOYHOTO (OTIEPATUBHOTO), EKCTPEMAIBbHOTO (KOHTPOIBHOTO), PO3TOPHYTOTO (JIOCIITHUIIBKOTO) Ta (POHOBOTO (Tifpo-
6iosorigroro KoHTposTio KaXoBChKOTO BOJIOCXOBHIIA y 30HI BIUIMBY CKUAHWUX TEIINX BOM). [[JIs1 KOKHOTO THITY MOHITOPUHTY BH3HAYEH|
npeaMeTy KOHTpoJo (YyrpyIyBaHHs TiApoOiOHTIB), HapaMeTpu KOHTPOJIO (BUIOBUIL CKJIajl, YuCceIbHICTh, GioMaca) i yacToTa KOHTPOJIIO.
PersiamenT rizpo6iooriunoro MOHITOPUHTY J03BOJISIE MiHIMI3yBaTU HaCJiK1 a0 3anobirT BUHUKHEHHIO aBapiliHuX Ta HaA3BUYATHUX
cutyaniit y po6oti nupkysaniitnux cucrem oxosomkents 3AEC, nos’szanux 3 G6ionepenrkogamu, i Moske GyTH BUKOPUCTAHUI SIK TIPUKJIAL]
JUIsT BUPITIEHHS MoAiOHNUX pobieM Ha iHIUX eHepreTHyHnx 06’ ekrax. CTaTTst TAKOK MICTHTH IIPAKTUYHI PEKOMEH/IAIT 110/10 O TIIeHHs
€KOJIOTTYHOTO CTaHy BOAONMU-0XO0JIO/KYBaya i 3a106iraHHst MACOBOTO PO3BUTKY HeGe3MeuHNX TiIPOGIOHTIB MIJISIXOM BCEJEHHST Y BOLOIMY
pub-GioMeniopaTopiB 3 PI3HUM CIIEKTPOM JKUBJICHHSL.

Kmouosi cioBa: 3anopisbka aTOMHa €JIeKTPOCTaHIIisA, TIAPOTEXHIYHI COPY/AN, eKOJIOTIYHI YMHHUKH, TIpodaemMa 6io06pOCTaHH s, Tiapo3
GiosoriyHMi MOHITOPUHT, GioMesriopartis.
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VIOCKOHAJIEHHSI CUCTEMU TEXHIYHOI JIATHOCTUKU TA EKOJIOTTYHO BE3MEYHOI EKCILTY ATAIIIT
ITPYHTOBUX I'JIPOTEXHIYHUX CIIOPY]] HA MAJIUX PIYKAX (c. 18-29)

I'. B. T'aniy, [I. C. Ilikapens, O. B. Opiuincbka, B. B. KoBanenko, JI. M. Pynakos, I. B. Uymkina, H. M. Makcumosa, T. K. Makaposga,
B. B. Kauesuu

IIpencraBieni pesyabraTé HoCTiKeHb TPYyHTOBUX rigportexuiunux crnopyn (I'TC) wkmacy macminkis (Bimmosimasbhocti) CC1 ma
MaJInX piukax. PenpeseHTaTUBHICTb OTPUMAHUX PE3YJIbTATIB /I BITUM3HAHOI 1 CBITOBOI ITPAKTUKU TIOJIQJIBIIOL KCILIyaTallii TakuX CIopy/
3a0€31eUy€ThCST TUTIOBICTIO TEXHIYHKX | TEXHOIOTIYHUX MIAXOAIB 10 OyMiBHUITBA, MaTepiasy Ta yMoB ix poboru. [pebii 3Be/eHi 3 IpyHTOBHX
MaTepiasiB, eKCIUIyaTyIOThCSI 3HAYHI TEPMIHU Yacy Ta BUUEPIIAIN HOPMATUBHUI TEPMiH €KCILTyaTallii, o MOCUTIOE €KOJIOTIUHY Ta TeXHIYHY
Hebesneky ix momasipinoi poboru. IIpoBeseni BidyaubHi o6CTesKeHHs, iHCTpYMEHTaJbHa AlarHOCTHKA TEXHIYHOTO cTaHy reodisndHuM
METOIOM TIPUPOTHOTO IMITYJIbCHOTO eJieKTpoMaruitHoro ot 3emui (IITEMII3) ta MaTeMaTUUHUIT aHATI3 OTPUMAHUX JJAHUX CHOCTEPEKEHb.
IIpezcraBiena MOKIMBICT BeTaHOBJIeHHS B Tisii T'TC AistHOK migBuIeHol (higbrpattii BoAu Kpidb COPYY, 0OBOAHEHHS, PO3YIIIbHEHHST Ta
cyhosii, BUBHAYEHHST OTEHITIiHO HeGe3MeuHIX 30H (hOPMYBAHHS 3CYBIB, TPIIIMH Ta MOKJIMBUX IIPOPaHiB. BUKOHAHO OIiHIOBAHHST IMOBIPHOCTI
PUBKKY BUHUKHEHHs aBapii Ha faMbax mpu X KacKaJHOMY PO3TallyBaHHI BHACIIOK (inbrpaniiinux gedopmaliiii Tisa Ta OCHOBY CIIOPYIH.
3a cyyacHHX yMOB eKcILTyaTallii po3paxoBaHa MOXKJHMBICTH HPOITYCKY BOJOCKHMIHMMH IIPUCTPOSIMH HOPMATHBHUX Ta IIOHA/IHOPMOBUX
(dbopcoBaHnX) BUTPAT BOAM BHACJIIOK OMajiB ab0 MPOPUBY PO3TANIOBAHOI BUINE 3 TEYI€K CHOPYAW. 3aNpPONOHOBAHUIT MiAXiA HALAE
MOSKJTBICTD YITPABJIHHS KaCKaJOM TiIPOTEXHIYHUX CHOPY/ Ha PI3HUX CTAIISX €KCIUTyaTallii: IIaHoBOi, ONIePaTUBHOTO TPHIHATTS pillleHb,
nporrosyBanmst. lle 103BoJsIE BUKOHYBATH MIarHOCTHYHI OOCTEKEHHST 3 METOIO BUSIBJIEHHS CIOPY/, SIKi MOTPeGYIOTh MEPIIOYeproBOro
3aJIy4€HHs KOIITIB HA TIPOBEIEHHS PEMOHTHO-BIIHOBIIOBAIBHIX POOIT 260 3HECEHHS (JIEMOHTAKY ).

KiouoBi cioBa: rigporexmiuna criopyza, rpynToBa gamba, Masia piuka, reodizndni MeToau gocaiukens, binprpaniiini gedopmartii.
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PO3POBKA PEKOMEHJIAIII HA OCHOBI KOMILIEKCHOI OIIIHKU IPYHTOBO-TEOBOTAHIYHOI'O CTAHY
3EMEJIbHUX JIUISHOK JIJIA 3AIMICHEHHS POBIT 3 JIICOPO3BEJIEHHS (c. 30-41)

Nazym Shogelova, Sergey Sartin, Timur Zveryachenko
3emenbHuil hoH nepebyBae y nocTiliHOMY pyci. 3eMiti IePEeBOAATHCS 3 OHUX KATETOPiil Ta yriab A0 iHmux. IoripiuieHHs eKOIOTI9HOTO

CTaHy 3eMeJib, PO3BUTOK €PO3IHUX TIPOIECIB, OMYCTETIOBAHHSI, 3aCOJCHHS, 3a0pyAHCHHS XIMIYHUMU Ta PAJiOAKTUBHUMH PEYOBHHAMHU,
3apOCTAHHS JIICOM Ta YarapHIKOM 3eMeJIb IOPIYHO BUKIIOYAIOTD i3 BUKOPUCTAHHS 3HAYHI TIJIOTI.




TIpoBeseno poboTy 3 MOCTIIKEHH s JICHUIITB, po3TaiioBanux Ha tepuropii Ilisniunoro Kazaxcramy. BuBuenss rpyHty saiiicHioBagocs
METOJIOM 3aKJaKU TPYHTOBUX PO3PI3iB Ta MOJIB 3 OMUCOM MOTYKHOCTI TOPU30HTIB. CTPYKTYpa IPYHTY BU3HAYAMACS METOIOM PO3OUBKI
3pasKiB IPyHTy. BusnaueHns rpanyIoMeTPUYHOTO CKJIAay HPOBOAMJIN BOJOTHM METOIOM i3 MiZPO3AIJOM Ha MiCOK, CYIiCOK, CyTJIMHOK
JIETKWiA, CYTJIIMHOK CepeiHiil, CyrIMHOK BaKKUH Ta TuHy. XiMIYHUN aHasi3 rPyHTOBUX 3pasKiB MPOBEAEHO B aTecTOBaHiil JabopaTopii.
Posunnni kapbonaru nepebysaioTh y npobax Bypiyubkoro sgichaunrsa. Bignosigno no 6yaoBu Ta XiMiYHOTO aHasi3y BU3HAYEHO THUIIN
IPYHTIB I KOKHOTO JIICHUITBA. 3a pe3yJbTaTaMu JIOCTIKEHHsT OyI0 BUPOOJEHO PEKOMEHAAIl A1t KaTeropiit mmonr. Takox Oyan
BU3HAYeH] IJIOMNI MiISHOK, TPUIATHUX I BCIX OCHOBHUX JICOBUX IOPIf, Ta IUIONI 3 HASBHUMME JIiCaMH, JiCOBUMHU KYyJBTYpPaMmH, IO
3apOCJIH CaMOCiBOM.

[Ipr pekorHOCHUPYBATLHOMY MapIIPYTHO-TIETIBOBOMY 00CTEKEHHI 3eMeJIbHUX JISHOK BUALIEHO THIU POCAMHHKUX acoliamiil. Byso
MPOBE/ICHO KOMILTEKCHE eKOJIOro-TeorpadivHe J0C/IiKeHHA ICHUIITBA U1 3AiHcHeH s PoOiT i3 TicoposBeerts. [oMOBHIM YMHOM BUABICHHS
THIIB POCIAUHHNX acOIlialliii 103BOJIJIO TPOBECTHN TTOTIEPEIHIO OIIHKY Ha MIiCIIeBOCTI /7T BUSHAYEHHS SKOCTI JOCIKYBAHUX i/ISHOK MIOJ0
BIZIHOBJICHHST JTICOBMX MacHBIiB. 3arajibHi pexoMerarlii 6yau chopMoBaHi npu 6esnocepeHboMy TIPOBeAeHHI 00CTeKeHb Ha MiCIIeBOCTI, ajie
CUCTEMHUI MOHITOPUHT, i3 3aCTOCYBaHHAM METO/IB AUCTAHI[ITHOTO 30HAYBaHHA 3eMJIi, Mir O1 MOJIETIUTH JOCTpKeH . PO3BUTOK METO/LY
KOMILIEKCHOTO €KOJIOr0-reorpadiuHoro ocipkenHst y MailGy THbOMY MOJKe 3HAUHO HiABUIMTH e(hEKTUBHICTD JIICOBIOPSIHIX POOIT 3araaoM
Ta MiHIMI3yBaTH BTPATH, TTOB'sI3aHI 3 BIVTMBAMU 30BHIIIHBOTO CEPEOBUIIA.

KirouoBi ciioBa: aucraniiiine 30H1yBaHHsI, Te0O0TAHITHITN CTAH 3eMETBHUX [IISHOK, JTICOPO3BEIEHH S, KOMILIEKCHA OITiHKA.
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PO3POBKA KJIACU®DIKATOPA 3 IIEPEPOBKH IIJIACTHUKA 3 JIOITIOMOTOIO I'TMBMHHOTO HABUAHHA 1
IIPAMOI AITUKJIYHOI TPAGIYHOI 3AJTUIIIKOBOI MEPEXKI (c. 42-49)

Ahmed Burhan Mohammed, Ahmad Abdullah Mohammed AL-Mafrji, Moumena Salah Yassen, Ahmad H. Sabry

[Tepepobka € omHmMM i3 HaWGIIBII BayKJIMBUX TMIAXOAIB 0 3aXUCTy HABKOJHUIIHBOTO CEPEIOBHUINA, OCKIIBKYM BOHA CIIPSMOBaHA Ha
CKOPOYEHHST Bi/IXO/IIB Ha 3BAITUIIAX 32 30€PeKEeHHS TIPUPOAHUX PECYPCiB. BUKOPHCTOBYIOUN Mepeski TIMOMHHOTOHABYAHHS, I[sI TPYIIA BiIXO/IiB
Moxke OyTH aBTOMATHYHO KiIacu(ikoBaHa HA CTPIYKAX CMITTECOPTYBaIbHOTO 3aBoAy. OHak 6a30B0ro HaGOPy 3B'I3aHUX 1IAPIB MOXKe OyTH HEH
JIOCTaTHBO JJIs1 3a0e3MeueHHs 33/I0BIIbHOT TOYHOCTI TAKMX 3aBaHb Kaacugikaropa 3 aekinbkoma Buxogamu. [I[o6 onTumisyBaTn rpagieHTHIN
TOTIiK Ta 326e3TMeynTH GBI IIMOHHE HABYAHHSI /7T TTPOEKTYBAHHS MePeXi 3a IOMOMOTOI0 Kaacudikaropa 3 IeKiIbKoMa MITKaMH, Y TIbOMY
JIOCITI/KEHH] TTPOTIOHYEThCS HEWPOHHA Mepeka 3 IIMOMHHIM HABYaHHSIM Ha OCHOBI 3amumikiB. Jlisi MepekHOTO HaBYaHHs GYJI0 BHBYEHO
necsith kiaaciB. CrpsimoBanuit anukiiynnii rpad (CAL) — e cTpykTypa 3 IPUXOBaHUMH IIApaMH, sIKi MalOTh BXO/IM, BUXO/U Ta iHIII 1Iapu.
Apxitextypa mMepexi CAT, 3acHOBaHAa Ha 3aJWIIKaX, MAa€ KOPOTKi 3'€HAHHS, sIKi 0OXOAATH JAeAKi PiBHI MEpEXi, I03BOJIAIOYN IPajicHTaM
napaMeTpiB Mepexi BLIBHO TIepeMilaTicst Mik BUXIIHUMU HIapaMy Mepei Jist GiIbI riinOOKOro HaBYaHHst. MeTo0I0Tis BKIIOYAE:

1) MATOTOBKY AAHWX Ta CTBOPEHHST CXOBHINA JAHIX JOTIOBHEHOTO 300paKeHHST;

2) BU3HAUEHHS OCHOBHUX IIOCJIJIOBHO [IOE/IHAHNX TiJIOK MEPEKEBOI apXiTeKTypy;

3) BUBHAYEHHST 3QJIMIIIKOBIX B3AEMO3B SI3KiB B 00Xi/l OCHOBHUX BiJIraTy>KEHUX IIApiB;

4) BU3HAYEHHS IapiB;

5) cTBopenHsi rpada rIubIIoro Mmapy 3 ypaxyBaHHIM 3aJUIIKIB.

Inest nossirae B TOMy, 1106 PO3ALIUTU TIPOGJIEMY MYJIBTUKIACOBOI Kiaacudikanii Ha aApyropsiaHi GiHapHI cTaHu, e KOKeH Kaacudikartop
HPAIIOE SIK EKCIIEPT, KOHI[EHTPYIOUNCh Ha PO3PI3HEHHI IBOX MITOK, IMi/[BUIYIOYN 3arajibHy TOYHicTb. Pedysbratu pocsraiors (2,861%)
MOMMJIKM HaBuaHHA Ta (9,76%) moMuiiku repeBipku. PesysbraTn HaBYaHHS 1[bOTO KJacu(ikaTtopa OILIHIOIOTHCS NISIXOM 3HAXO/PKEHHS
MOMUJIKY HaBYQHHsI, IOMUJIKY TEPEBIPKY Ta Bi0OpakeHHsI MATPUILI Ty TAHWHE AHUX MEPEBIPKH.

Kmouosi cioBa: cnpsimoBanuii anukaivauii rpad (CAT), rubunie HaBuaHHs, epepobKa, Kiacudikailisi, 3ropTkoBa HeHpOHHA Me-
pexka (3HM).
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BU3HAYEHHS 3AKOHOMIPHOCTE CTBOPEHHS MATHITHUX IIOJIIB IIPY PI3HUX CIIOCOBAX JIVTOBOI'O
3BAPIOBAHH (c. 50-56)

O.T. JleBuenko, 0. O. Iloxykapos, O. M. I'onuaposa, O. M. Besymxko, O. 0. Apiamos, O. B. 3emisincpka

JloctizKeHo piBHI MarHiTHUX MOJIIB, O CTBOPIOIOTHCS O0JIaHAHHAM JIYTOBOTO 3BapIOBaHHS PI3HUMM CHOCOOAMM, /IS OI[IHIOBAHHSI iX
BIUIMBY Ha OPraHi3M 3BapHNUKIB. BioMo, 1110 3BAPHUKN MiAAAOTHCS /il MATHITHOTO TOJIST BETMKOI iHTEHCHBHOCTI. Y 3aJI€KHOCTI Bif CIIOCO0Y
3BapIOBaHHs 1 BUY 3BapIOBAIbHOrO OOJaHAHHS BOHM MOKYTH TepeBuIyBatu rpanundno gomyctumi pisui (IZIP). Paszom 3 TuMm B Ait0
yBeJ/IeHO HOBi YKPaiHChKi caHiTapHi HOPMU HA MArHiTHI TTOJIs, SIKi PETrJIAMEHTYIOTD IX PiBHI B 3aJIeKHOCTI BiJl iartazony yacToT. ToMmy BUHUKIIA
HeoOXiIHICTh y MPOBEIeHH] 1X TirieHIYHOT OIHKU 33 HOBUMU HOPMaMU 3 METOK PO3POOJIEHHS BIMOBIAHMX METO/IB 3aXUCTY 3BAPHUKIB.
Jlst boro HeoOXigHo Oys0 BUOPATH TPUIAANM HOBOTO MOKOJIHHS ISl BU3HAYEHHS HAMPYKEHOCTI MArHiTHUX TOJIB, MO CTBOPIOIOTHCS
caMe 3BaploBaTbHUM obianHaHHsAM. Ha OCHOBI aHami3y OTPHMAHWX OCIIMIOTPAM Ta CIEKTPOTPAM MArHITHHUX IOJIB BCTAHOBJIEHO, IO
HaliBaBTOMAaTHYHE 3BAPIOBAHHS METAJeBUM €JIEKTPO/IOM Y BYIVIEKHNCJIOMY Ta3i XapaKTepU3yeThCs Ii/IBUIIEHUM PiBHEM MartiTHOTO II0JIS B
vacroraomy aiarnazoni 50—1000 T I[Ipu aBroMaTiyHOMY JlyrOBOMY 3BapiOBaHHI 11/ (hJIIOCOM MEPEBUIIEHHS IPAHIUYHO JOIYCTUMUX PiBHIB
OKPEMHX IapMOHIK MarHiTHOTO TOJISI BIZICYTHI, ajie € TIePEeBUIIEHHS] CYMapHOTO 3HAYEHHS YCiX FAPMOHIYHUX CKJIQ/[IOBUX MATHITHOTO TIOJIS.
Pyune siyrose 3BaproBaHHs MOCTIHHUM CTPYMOM HEIIJIABKIM €JIEKTPOZIOM B aPTOHI XapaKTepU3y€EThCs MOMIPHIM PiBHEM MarHiTHOTO TIOJIS Ha



pobouomy mictii. Iix yac py4HOro yroBoro 3paproBaHHs IIOKPUTUMHU €JIEKTPOAAMU TePEeBUIIEHIIT PiBEHb MArHITHOTO TI0JI MAE MicCIle JIUIIe
Ha caMoMy eJIeKTpoHOMY Kabedti. [TokasaHo, 110 CleKTPaIbHIUI CKIIa/] CUTHALY MarHiTHOTO 110J151 BABHAYAETHCSL, IEPEBAYKHO, CAMUM CII0OCOO0M
3BapIOBaHHsI, OCOOIMBOCTSIMI TOPIHHS IYTH i XapaKTEPOM MEPEHOCY €NEKTPOAHOTO MeTATy B AYTOBOMY IIPOMIKKY, a TAKOK BHXIAHUMU
TapaMeTpaMH1 JUKepeJst KIBJICHHS 3BapIOBAIbHOI JIyTH.

KmioyoBi ciioBa: 1yrose 3BaploBaHHsI, MarHiTHe T10JI€, HAIPY>KEHICTb T10JIs1, OCI[UJIOTPaMH, CIIEKTPOrPaMH, 3aXUCT 3BAPHUKIB.
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BUABJIEHHS OCOBJIUBOCTEI AMILIITYIHOTO TA ®A30BOI'0 CIIEKTPIB HEBE3IIEYHUX MAKTOPIB
TA30BOTI'O CEPEJOBUIIIA ITPU 3ATOPSIHHAX MATEPIAJIIB ¥ IIPUMIINIEHHAX (c. 57-65)

B. B. Ilocnenos, €. O. Putka, M. O. Camoiinos, 1. €. Mopo3os, I0. C. Besyria, T. I0. Byrenko, I0. B. Muxaiinoscbka, O. I'. Bonaapenko,
IO. A. BeperennikoBa

BukoHaHO TeopernuHe OOIPYHTYBAHHS OCHIJKEHb CIHEKTPAJbHUX OCOOJMBOCTEH AMHAMIKM OCHOBHUX HEGE3MEYHUX MapaMeTpiB
ra3oBOTrO CEPEIOBHUIINA MIPU 3arOPaHHIX MaTepiasiB y saboparopHiii kamepi. lOC/iPKEHHsT TAKUX CHEKTPAIBHUX 0COOIUBOCTEN TPYHTYETHCS
Ha OOYMCIEHHI MPSIMOTO ICKPETHOTO TiepeTBopentst Dyp'e st PIBHUX 3a KiTBKICTIO ANCKPETHUX BUMIPIOBAHB Ha TOTOYHUX iHTEpBAIax
criocTepeskeHHsl HeGe3MeYHOro JOCIIKYBAHOTO apaMeTpa ra30BOrO CepeloBHINa [0 1 Tic/st 3aropstHHst Marepiany. [Ipu mpoMy miaxosi
juckperHe nepersopents Myp'e 103B0IIsI€ BUBHAYATH MUTTEBUI aMILTITYIHUH | (Da30BUIT CIIEKTPH 1151 YACOBHX 1HTEPBAJIIB, 110 PO3IJISAAIOTHCS.
TTe 103BOJIAE MOCHIFKYBATH OCOOIMBOCTI POZTOALTY aMILITY Ta (ha3 TAPMOHIITHUX CKJIAI0BUX Y CIEKTPI IMHAMIKM HeGE3MeUHIX TapaMeTpiB
Ta30BOTO CEPe/IOBUINA JI0 Ta Iicjs 3aropsHHsA MartepiamiB. B pesysbrari ekcrepuMeHTaJbHUX JIOCTIZKeHb BCTAHOBJEHO, IO XapakTep
AMILITY/IHOTO CIIEKTPY BUSBJSETHCS MaJOiH(GOPMATHBHUM Ta HEJOCTATHHO YYTIMBHUM /IO 3aropsHb. OCHOBHHII BHECOK y aMILTITYIHUI
CIEKTP IMHAMIKH JOCTIKYyBaHUX HeGe3IIeUHNX TTapAMEeTPiB Ta30BOTO CEPEOBUINA B KaMepi POGJIATH YaCTOTHI CKJIaf0Bi nianazony 0-0,2 I
BHecok y aMmuniTyAHMHA CIIEKTp 4aCTOTHUX CKJIanoBux monas 0,2 il BUSBISETHCS HE3HAYHMM Ta 3MEHIIYETHCS 31 301JIbIIEHHSM YacTOTH.
Beranosieno, 1o 3 hazoBoro criekTpa iHhOpMaTHBHIM € XapaKTep BUIAAKOBOTO PO3KUAY (a3 /7T YACTOTHUX CKJIAJI0BUX, SIKi TIEPEBUIILYIOTH
0,2 T'r. BusiBsieno, 1o xapaktep po3kuay (a3 sl 3a3HaueHUX YaCTOTHUX CKJIAOBHUX Y CIEKTPI 3AT€KUTH Bijl TUITY MaTepialy 3aTrOpsTHHSL.
OtpumaHi pe3ysbraTi € KOPUCHUMU [PH PO3POOI HOBUX e(DEKTUBHUX TEXHOJIOTIH BUSIBJIECHHS 3arOpsiHb y MPUMILIEHHSIX 00 €KTIB Pi3HOI
chepn st 3aXUCTy BiJf HOKEXK. [[0SCHIOETBCS 1€ THM, 110 JIJIsT BUSIBJIEHHSI 3arOPSIHb Y TPUMITIEHHSIX BAKJIMBUMH € BUCOKOYACTOTHI CKJIAJIOBI,
1110 XapaKTepU3yIOThCS MPHPOIIEHHSIMI HeOe3MeYHNX MapaMeTpiB ra30BOTO CEPEOBHIIA.

KmouoBi ciioBa: 3aropsiniist MaTepiasiB, ra3oBe cepeIOBUIIEe TPUMIIIEHb, aMILTITYAHIIT MUTTEBHIT CTIEKTP, (Da30BUiT MUTTEBHIT CIIEKTP.
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OIITUMIBALIA ITPOLECY BUABJIEHHS IIOYKEJKI B CKIIAICBKUX ITPUMIIIEHHAX 13 YPAXYBAHHSAM
THUITY TA POSMIIIEHHA ITOKEKHNX CIIOBIII[YBAYIB (c. 66-73)

B. B. Illapwi, I. B. Ilacnak, A. A. Penxac

Hesix'emHoo yMOBOIO YHUKHEHHSI 30MTKIB BHACIIIOK MOKEK Y CKIAACHKUX 00'€kTax, abo, npuHaiiMHi, iX MiHiMi3allii, € paHHE BUSBJIEHHS
3aropatb 3a JI0MOMOTOIO CUCTEM ITPOTUTIOKEKHOTO 3aXKCTY Ta CBOCUACHA il JIoKaTisalist. 3aesKHO Bizl TOTO, SIKi TTOKEesKHI CIIoBilyBavi BUOPaHO st
3aXKCTY BiIOBI/[HOTO IPUMIIIEHHST, Ta JIc BOHU BCTAHOBJICHI, Oy/I€ 3aJI/KATH Yac CIPAIIOBAHHS YCIX €IEMEHTIB CHCTEM aBTOMATHYHOTO YITPABJIiHHS
y pasi moykexki. AHAJI3 JTepaTypHUX JaHUX TT0Ka3aB, 10 Ha ChOTOAHIIIHII JeHb BIACYTHIA KOMILIEKCHUIT /X 1100 BUOOPY ONTUMAILHOTO
PO3MIlleHH ST Yy CKIAACHKUX HpumiterHsaXx. OKpiM I[bOro HeA0CTaTHbO BMBYEHO ONTUMAIbHE PO3MIIIEHHS MOKeKHUX CIOBIILyBadiB B 00’emi
NIPUMIIIEHHS 3 yPaXyBaHHAM THILY OJKEKHOTO HaBaHTaKEeHHs. TOMY METOIO /IOCII/IPKEHHST € BCTAHOBJICHHS 3aJIeXKHOCTI 4acy CIIPAIIOBAHHS Pi3HIX
THUIIB TI0KEKHUX CIIOBINIyBayiB Bijl BULy TOPIOYOro Matepialy, a caMe HOro MacoBoi IIBMKOCTI BUTOPAHHs, BiZICTaHi Ta BUCOTH PO3MIIEHHS
CTOBINLYBaYiB Bijl MOTEHIIHOTO ocepeky moxeski. IIpescTaBieHo MeToaNKy MPOBEEHHS eKCIIePIMEHTaIbHOTO JIOCIKEHHS AT BUSBIICHHS
BI/IIOBIIHOT 3a/IE)KHOCTI /IS CKJIQJICBKKUX TPUMIlieHb. Pe3yssrati eKCrepuMeHTiB MOoKasaau, 10 HalGiibil e(heKTUBHUMU Y CKJIAICHKUX
TIPUMITIIEHHSIX € aIPEeCHi TIOJKEKHI IMMOBI CIIOBIITyBavi Ta acIipartiiiii cucremMu. 3a pe3yJibraTaMy MMOBHOTO (haKTOPHOTO €KCIIEPUMEHTY OTPUMAHO
HEJIHINHI eMITIpUYHI 3aJIesKHOCTI JI/I1 BUSHAYEHHS Yacy CIIPALIOBAHHS JMMOBUX IOKEKHUX CIOBIITYBadiB Bijl BUIIlEIIePEPAXOBAHUX YMHHUKIB.
Orprmani eMIipIYHi 3aJI€KHOCT] 03BOISIOTH 0OPATH TOXKEKHI CIIOBIIyBadi Ta ONTUMAIBHO PO3MINIyBaT ix B 06’emi mpumintents. Ceperst
MOXMOKA AHNX 3AIEKHOCTEN MPU MOPIBHSHHI 3 TAHUMI €KCIEPHMEHTY cTaHoBUTD 6,9 %. BUKOpUCTAHHST OTPHMAHNX 3aJIeKHOCTEN 03BOJISIE
3MEHIIUTH Yac CIPAIioBaHHsI MOKEKHOTO CIIOBINyBava y OPIBHSHHI i3 PO3MITIEHHAM iX 3ri1H0 OyAiBeabHIX HOPM Ha 14 ¢.

Komo4oBi ciioBa: 1oskeKHUI CIIOBIIIyBay, PO3BUTOK ITOKEKI, CUCTEMH TIPOTHIIOKEKHOTO 3aXUCTY, TOBHOMAKTOPHHIT €KCIIEPUMEHT, 4ac
CHpaIfOBAHHS.
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BCTAHOBJIEHHA 3AKOHOMIPHOCTEI 3HUKEHHSA TEMIIEPATYPOIIPOBITHOCTI ITPY BOTHE3AXHCTI
TKAHUHU IHTYMECHEHTHUM IIOKPUTTAM (c. 74-80)

0. B. Ilanko, O. IO. ITanko, H. B. Byiicbkux, O. ¥0. Top6auosa, C. M. Masypuyk, A. B. Matsiituyk, I0. O. Capanin

TIpoBezeno aHami3 MaTepiasiB [JIsT BOTHE3aXICTY TEKCTHIBHUX BIPOOGIB 1 BCTAHOBIIECHO, 10 HEOCTATHBO TAHMX JJIST TTOSICHEHHS 1 OTHCY
MIPOIIECY BOTHE3AXIICTY, HEXTYBAHHsI CyJaCHWUX MOKPUTTIB MPU3BOAUTH /10 3arOPAHHS KOHCTPYKINH 3 TKaHWH Mif fi€io moaym’si. Po3pobka



Ha/IITHIX METO/IiB IOCJII/IKEeHHS YMOB BOTHE3aXUCTY TKAaHUH TPU3BO/INTH /10 CTBOPEHHS HOBUX THIIiB BOTHE3aXUCHUX MaTtepiasiB. Tomy BuHnKae
HeOOXIZHICTh I/l BU3HAUEHHS YMOB YTBOPEHHsI Gap'e€py /10 BHCOKOI TeMIEepPaTypu TKAaHWHU | BCTAHOBJIEHHS MEXaHI3My TaJbMyBaHHS
TerJIonepeaayi 10 Matepiamy. Y 3B’A3Ky 3 MM IPOBEEHO MOAETIOBAHHS MPOIECY TeMIepaTyPOIPOBIIHOCTI Ha MOBEPXHi TKAHWUHN TIPH
3aCTOCYBAHHI 1HTYMECIIEHTHOTO MOKPUTTS, 1[0 /[O3BOJISIE OIMIHUTH KOeMIIlieHT TeMIepaTyponpoBiIHOCTI TPU BUCOKOTEMTIePaTypHil mii.
3a eKcrepuMeHTaIbHUMNI JJAHUMU T2 TEOPETUYHUMU 3aJIeKHOCTAMY PO3PAaX0BaHO KoedillieHT TeMIepaTypoIpOBiHOCTI BOTHE3aXUCHOTO
napy MiHOKOKCY, kit cranoBuTh 8,9%100 M2/c 3a paxyHoK yTBOpEHHS TeNn0i30110BATLHOTO Mapy. Y Pe3ysibTaTi T0C/TiKeHb T0BeeHo,
1O TPOIIeC TETJIOI30TI0BaHHSA TEeKCTHJIBHOTO MaTepiaay TMoJATac He TiIAbKM B PO3KJIQ/JAl aHTUIIPEHiB 3 yTBOPEHHSAM iHepTHHUX TasiB,
SIKI B3a€EMOJIIOTH 3 TOJNYM'sIM Ha MOBEPXHi 3paska, a i raJbMyBaHHi Mpolecy nepeJaBaHis Terja A0 Marepiany, skuii o6pobienuit
IHTYMECIIEHTHUM IIOKPUTTSIM Ta yYTBOPIOE HA IIOBEPXHI TKAaHWHM TEIJIO3aXMCHUII map mniHokokcy. [IpoBeseHo oliHKYy MaKCHMaJbHO
MOXKJIMBOTO IIPOHUKHEHHS TeMIIepaTypH, a caMe CTBOPEHHs Ha MOBEPXHI 3pa3Ka TeMIlepaTypH, 1[0 3HAYHO IEPEBUIYE TeMIepaTypy
3afiMaHHsl TKaHWUHM, a Ha HeoOirpiBuill nosepxui e mepesuirye 215 °C. TakuM 4MHOM, € MiACTaBU CTBEP/UKYBATH 1IPO MOXKJIUBICTDH
CIPAMOBAHOTO PETYJIOBAHHS MPOIIECiB BOTHE3AaXNUCTY TKAHWHM MIJISXOM 3aCTOCYBAHHS NOKPUTTIB, 3/JaTHUX yTBOPIOBATH Ha TOBEPXHIi
MaTepiasy 3aXUCHUII 11ap, SKNIl TaJIbMY€ MIBUIKICTD Iepe/laBaHHs TeILIa.
Ko4oBi cioBa: 3axucHi 3aco0u, TEKCTUIBHIN MaTepiast, rOpiHHS, BTpata Macy, 0OpOOIEeHHS TOBEPXHI TKAHWMHI, CIIyYECHHSI.



