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It has been established that the most likely period of break-
through wave occurrence is the time of spring flooding or heavy rain
when water-head facilities are subjected to significant loads that lead
to the collapse of their individual elements or the entire structure. In
addition, the possibility of man-made accidents that can occur at any
time cannot be ruled out.

It has been proven that breakthrough wave formation depends
on the nature of the destruction or the overflow through a water-
head facility. For the study reported in this paper, a model of the
kinematics of riverbed and breakthrough flows was used, which is
based on the equations of flow, washout, and transport of sediments
that are averaged for the depths of the stream. The differential equa-
tions describing the nonstationary flow averaged for depth are solved

using the numerical grid system FST2DH (2D Depth-averaged
Flow and Sediment Transport Model), which implements a finite-
element method on the plan of a riverbed’s topographic region. These
tools are publicly available, which allows their wide application to
specific loads and boundary conditions of mathematical models.

The construction of an estimation grid involving the setting
of boundary conditions and the use of geoinformation system tools
makes it possible to simulate the destruction of a culvert of the pres-
sure circuit and obtain results for a specific case of an actual riverbed
and a water-head facility.

It has been established that there is a decrease in the speed of
wave propagation along the profile, from 3 m/s to 1 m/s.

The impact of bottom irregularities, the effect of floodplains, and
the variety of bottom roughness have also been assessed, compared
to the results of their calculation based on one-dimensional models
given in the regulatory documents.

Hydraulic calculations were carried out taking into consid-
eration the related properties of the main layer of the floodplain,
which consists of peat accumulations, and the heterogeneity of the
depths and roughness of floodplain surfaces of soils. It has been
established that there is almost no erosion of supports in the flood-
plain zone in this case.

It was found that as the distance between the flow and break-
through intersection increases, there is a decrease in the height of the
head from 2.1 m to 1.25 m.

Keywords: breakthrough wave, topographic and hydraulic het-
erogeneities, model of riverbed flow kinematics.
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As the world’s population grows, the problem of food shortages
becomes global, and, for human survival, it is necessary to signifi-
cantly increase food production, which may increase environmental
pollution.

This paper has theoretically and practically substantiated the
expediency of coagulation treatment of wastewater from milk-
processing enterprises. The coagulant proposed to use is a multi-
tonnage waste from industrial enterprises, specifically technical
ferrous sulfate.

It is shown that it is advisable to use the dairy effluent imitations
based on milk powder for experimental studies.

The potentiometric titration of dairy effluent imitations has estab-
lished the presence of two points (pH=4.2 and 8.3), which characterize
the boundaries of the buffering capacity of solutions. The expedi-
ency of carrying out the process of coagulation of dairy effluents in a
weakly alkaline environment at pH>8.3 has been substantiated, and,
for the starting effluent to reach such a pH value, a 10-% suspension
of Ca(OH); should be used. The effectiveness of reagent treatment
of dairy effluents has been experimentally confirmed, subject to the
alternate introduction of a coagulant (technical FeSOy) and floccu-
lant (polyacrylamide) in the quantities of 120 and 40 mg/dm?, respec-
tively; the degree of clarification of dairy effluents is 90 % while the
residual COC value is 76 mg O,/dm?.

It has been shown that when ultrasound was applied, it was pos-
sible to significantly reduce the interaction time and the amount of
Ca(OH), suspension necessary to achieve pH>8.3.

Thus, there are grounds to assert the prospects for devising
highly effective technology for the coagulation treatment of waste-
water from milk-processing enterprises; the results and conclusions
reported here about the technological feasibility of using technical
FeSOj as a coagulant could be practically applied for other technolo-
gies of coagulation wastewater treatment, provided that its pH value
is brought to 8.3.

Keywords: dairy enterprises effluents, coagulation treatment,
coagulation, flocculation, ultrasonic activation.
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This paper reports a substantiated method and a designed
device for controlling the concentrations of air ions in premises
in accordance with the European standards SBM 2015. The use
of an ultrasonic humidifier with a capacity of 25 W for two hours
increases the concentration of negative ions around the device from
240 to 560 cm, positive ones — from 260 to 410 cm™. The intensity
of the electrostatic field of a polymeric coating decreases from 5.1 to
0.2 kV/m. The disadvantage of the humidifier is a small radius of in-
fluence (1.0—1.5 m) and the inability to control the polarity of ions.
It has been experimentally established that air cooling systems (split
systems) deionize the air of the premises. Degrees of deionization and
dominating polarity are unpredictable and different for devices of
different manufacturers and brands. To control the ion composition
of the air simultaneously with the maintenance of normative relative
humidity and stresses of static fields, the structure was proposed
and the effectiveness of a bipolar ultrasonic air ionizer with adjusted
performance and dominating polarity has been tested. The maximum
productivity of the ionizer is 4,000—-5,000 cm™. The radius of expo-
sure is 5 m (reducing the concentration of ions with a distance to
500 cm™). To pass the ionized air through an air capacitor, the num-
ber and predominant polarity of air ions are regulated by the polarity
and voltage on the covers of the capacitor. It was established that in
order to service a room with an area of 50 m2, an ultrasonic emitter
with a capacity of 25 W would suffice. The adjustability of the device
performance makes it possible to reduce or increase the service area.



The ability to purify air from suspended particles is shown. During

the two hours of operation of the ionizer, the dust content decreased
from 4.3—4.4 mg/m® to 1.4—1.6 mg/m?>.

Keywords: microclimate, air ionization, electrostatic charge,
ultrasonic humidifier, triboelectric effect, air purification.
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This paper reports a procedure devised to forecast the level of
chemical pollution of the atmosphere, which includes a mathematical
model for the distribution of the concentration of dangerous gas in
the atmosphere at its active deposition by dispersed jets of liquid, as
well as a technique for its implementation. Based on the differential
equations of gas distribution in space, a phased model of the propa-
gation of a cloud of a dangerous chemical substance was built. The
model describes stages in the discharge of a dangerous gaseous sub-
stance from emergency technological equipment, the deposition of
dangerous gas by a finely-dispersed flow, and free propagation of the
cloud in the air. The reported mathematical model makes it possible



to calculate the size of pollution zones while determining the bound-
ary safety conditions. When forecasting, the main meteorological
parameters, the width of the deposition zone, and the chemical prop-
erties of both the gas and liquid are taken into consideration. The
comparative analysis of the results of forecasting a conditional zone
of chemical damage with the free propagation of the cloud, and at the
active deposition by precipitation or technical devices, was carried
out. The simulation results revealed that with an increase in the wind
speed from 1 m/s to 5 m/s, the size of the affected area increases by
2.7 times, while the concentration of dangerous gas in the cloud falls
by 2.5-3 times. An algorithm has been proposed for integrating the
devised methodology of forecasting the level of chemical pollution
of the atmosphere into a general cycle of emergency management.
It should be especially noted that the devised procedure contains
the entire range of components that are necessary for its practical
application. It includes a description of the procedure and practical
recommendations for the use of the proposed technique in the elimi-
nation of emergencies, as well as a list of probable events when the
use of the developed procedure would be most effective.

Keywords: dangerous gases, deposition of hazardous substance,
forecasting of the scale of pollution, localization of the affected area.
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This paper reports the results of environmental studies conducted
in May-June 2021 in 16 prefectures of Japan, over which radioactive
clouds spread as a result of the accident at the Fukushima-1 nuclear
power plant in March 2011, namely: Aomori, Miyagi, Fukushima, Ni-
igata, Ishikawa, Ibaraki, Kanagawa, Shizuoka, Osaka, Kyoto, Okaya-
ma, Tottore, Shimane, Kagoshima, Nagasaki, and Ehime. Some effects
of the impact of accidental emissions of BWR-3 and BWR-4 reactors
on the environment in the settlements neighboring the Fukushima-1
nuclear power plant were summed up. The methods of conducting
research are described, starting with a sampling of environmental
objects in the above prefectures (atmospheric air, soil, vegetation,
agricultural products, sea and ocean water, and aquatic fauna) and
sample preparation up to measurements and data processing to obtain
results and their subsequent analysis. A comparison of the results of
research with the volumes of emissions of radioactive substances due
to the normal operation of various objects for the use of atomic energy
was carried out. Conclusions are drawn about the medium-term (after
10 years) consequences of the nuclear accident at the Fukushima-1
nuclear power plant.

The maximum background radiation equal to 2 pmSv,/h observed
at point No. 83, 20 km from the Fukushima-1 nuclear power plant, will
not lead to irradiation of a person with doses exceeding the permis-
sible limits if the time of his stay at the reference point is limited to
1.36 hours per day. The concentration of cesium-137 in the water of
Japanese waters does not exceed the level of the radiation factor, upon
reaching which protective intervention is necessary. The maximum
specific activity of cesium-137, detected in soil and vegetation samples
near the Fukushima-1 nuclear power plant, does not exceed the
maximum specific activity (MZUA). In Japan as a whole, the specific
activity of radionuclides in soils used for agricultural production and
livestock grazing does not exceed the levels of global pollution.

Keywords: radiation, environmental situation in Japan, nuclear
power plant (NPP), Fukushima, environment, sampling.
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This paper has analyzed protective materials for timber build-
ing structures and established the need to devise reliable methods
for studying the process of water absorption by the surface of the
construction structure necessary for designing new types of fire-
retardant materials. Therefore, it becomes necessary to determine
the conditions for the formation of a barrier for water absorption
and to elucidate a mechanism for inhibiting the transfer of moisture
to the material. In this regard, a mathematical model of the intensity
of water mass transfer when using a polymer shell made of organic
material as a coating has been built, which makes it possible to as-
sess the effectiveness of the polymer shell by the amount of water
absorbed. Based on the experimental data and theoretical depen-
dences, the intensity of absorption of water by wood was calculated;
and it has been established that the protective coating reduces the
amount of water absorbed by more than 20 times. The results of
determining the weight gain by a sample during water exposure
indicate an ambiguous impact of the nature of protection on water
absorption. In particular, this implies the presence of data sufficient
for the qualitative process of inhibition of moisture diffusion; and
detecting, on its basis, the point in time when the drop in the coat-
ing’s efficiency begins. Analysis of the results of experiments reveals
that the maximum increase in mass in the case of water absorption
by a non-treated sample of wood was 40 % while the increase in the
mass of wood samples treated with mixtures of oil and paraffin was
less than 28 %. At the same time, the best protection is shown by a
mixture of oil with paraffin within 90+95 %. Thus, there are grounds
to assert the possibility of directed regulation of wood protection
processes through the use of polymer coatings that can form a pro-
tective layer on the surface of the material, which inhibits the rate of
absorption of water.

Keywords: protective means, weight gain of wood, wood surface
treatment, water absorption, polymer shell.
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This paper reports the improved model for estimating transport
noise from highways at a roadside lane under the influence of noise
load from traffic flow moving on an open section of the highway and
over a bridge.

It has been established that with an increase in the distance from
the sound source to the coordinates of the noise load measurement,
the noise decreases, both in the presence of a noise-protective screen
and in the case of an open section of the highway. At 100 m from the
sound source, the noise load level decreases by 13.4 % in the case of
the car moving over a bridge, and by 13.3 % when driving a car along
an open section of the road.

It has been found that the noise level on bridges exceeds the level
of noise pollution from the road to 10 dB, which is explained by the
propagation of different frequencies of noise load from the bridge.

It has been determined that due to the special nature of sound
waves, diffraction through noise screens does not change all frequen-
cies evenly. High frequencies diffract to a smaller degree while lower
frequencies diffract deeper into the “shadow” zone behind the screen.
Therefore, the screen is more effective at reducing sound waves with
a high frequency compared to sound waves with lower frequencies.

Experimental studies into the effectiveness of noise-protective
screens made of metal perforated structures on sections of public
roads were carried out, taking into consideration distances from
noise sources to noise load measurement sites.

It is established that noise-proof screens made of steel (per-
forated) sheet reduce the level of noise load from vehicles to the
environment by up to 14 %.

It was found that when driving cars on the road, the equivalent
sound level at a distance of 1 m in front of the noise protection screen
is 88.6 dBA while the maximum sound level at a distance of 1 m in
front of the noise protection screen is 103.9 dBA.

It has been established that in the presence of a drain hole in the
noise protection screen, its acoustic efficiency is reduced to 3 dBA.

Keywords: highways, transport facilities, noise loads, protective
screens, acoustic characteristics, traffic flow.
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PO3POBKA METOIUKU PO3PAXYHRKY TA AHAJII3Y ITAPAMETPIB ITPOIIYCKY IIOBEHI TA XBUJII IIPOPUBY
I3 BPAXYBAHHSIM TOIIOTPAMIYHHUX TA TIPABJIIYHUX HEOHOPIJTHOCTE PIUMIIIA (c. 6-16)

A. M. Onnmienxo, B. M. Ocrpogepx, JI. C. Iloranenxo, B. B. KoBaiabuyk, O. II. Tokin, M. B. l'apkyuia, I. B. BauikeBuy,
A. C. Kopenpkuii, H. M. XBomunchka, I. JI. Poaxincbka

BeranosJieHo, 1o HailGiibin BiporiIHUM TIEPioZIoM BUHUKHEHHS XBUJI POPUBY € Y4ac BECHSHOI MOBEHI Y1 3HAYHOI 3JIMBU, KOJIM BOJIOHA-
MipHI CIIOPY/N Ti/IAI0THCS 3HAYHUM HAaBaHTa KEHHSIM, IO TPU3BOATD JI0 IX PyIHYBAHHS IIJIKOM, Y11 OKpPEeMUX esleMeHTiB. Takok He MokHa
BUKJIIOYATH MOYKJIMBICTD TEXHOTEHHUX aBapiil, siki MOJKYTh CTATUCST Y OY/ib-sIKHil yac.

JloBeneno, 1o hopMyBaHHS XBUJI IPOPUBY 3aJEKUTD Bi/l XapaKTepy PyITHYBaHHS 4i IIepesIuBY BUTPAT Yepes BOJOHAIIPHY CIIOPY/LY.
JLJtst ToctiisKenb BUKOPUCTAHO MOJIETb KIHEMATHKK PYCJIOBUX Ta IIPOPUBHUX MOTOKIB, 110 MoOy0BaHa Ha 6a3i piBHIHb NIBUAKOCTEH 110-
TOKY, PO3MUBY Ta TPAHCIIOPTY HAHOCIB, SIKi ycepeaHeHi mo raubunam notoky. J[udepeHiiianbti piBHAHHS, 110 OMICYIOTh HeCTalliOHAPHY
ycepeaHeny 1o ranbuHi Tediio, BUPIMYIOThCS 3a A0TIOMOTOIO urcesbHoi citkoBoi cuctemn FST2DH (2D Depth-averadged Flow and
Sediment Transport Model), sika peanisye MeTO CKIHUEHHUX €JIEMEHTIB Ha Iadi TonorpadivHoi AiMsHKN piunma. 3asHaueHi 3acobu
3HAXO/JATHCA Y BIAIKPUTOMY JOCTYIIi Ta JO3BOJISIOTH NIMPOKE 3aCTOCYBAHHS IX 710 KOHKPETHUX HAaBaHTaKEHb TAa FPAHUYHUX YMOB MaTe-
MaTHYHUX MOJETeH.

[To6yn0Ba PO3PaxyHKOBOI CITKU 13 3a/laHHAM IPAHUYHUX YMOB Ta BUKOPUCTAHHSM 3acO0iB reoiHGopMaliiiHol cucteMu yMOKIUBIIOE
TIPOBECTH MOJIEJIOBAHHS PYHHYBAHHS BOJIOIPOIYCKHOI CIIOPYAN HAMIPHOTO KOHTYPY, Ta OTPUMATH Pe3yJbTaTh JITsI KOHKPETHOTO BHUIIA/KY
PeaJbHOTO PIUNIIa Ta BOJOHAIIPHOI CHOPY/IHL.

Beranosiieno, 1o Bii0yBacThCs 3MEHIICHHS IIBUAKOCTI OMIMPEHHST XBIJIb B3I0BK podisio 3 3 M/c 1o 1 m/c.

O1iHeHo TaKOK BIVINB HEPIBHOCTEN [HA, BIJIMB 3aIlJIaBU Ta PO3MAITTS IOPCTKOCTI /IHA, TIOPIBHSIHO iX i3 pe3yJbTaTaMi po3paxyHKiB 3a
O/ITHOBMMIPHUMU MOJIEJISIMHU, 1110 HABE/IeH] Y HOPMATUBHUX JIOKYMEHTaX.

[IpoBezeno rigpaBiuni po3paxyHKN 3 BPaxXyBaHHsAM 3B’SI3aHUX BJACTUBOCTEN OCHOBHOTO ITAPY 3aTJIaBH, SIKA CKIATAETHCS i3 TOPHOBUX
HAKOIMYEHb, Ta HEOAHOPIAHOCTI TIMONH Ta MOPCTKOCTI 3aI/IABHUX TIOBEPXOHD IPYHTIB. BCTaHOBJIEHO, 1110 PO3MUBHU OTIOP HA 3aILIABHIN 30H1
Y TaKOMY BUIIQ/IKy IIPAKTUYHO Bi/ICYTHI.

Beranosiieno, 1110 i3 BijtaJIeHHsIM OTOKY Bijl TIEPETHHY TIPOPUBY CIIOCTEPITAETHCST TIOHMKEHHsT BUCOTH Haropy 3 2,1 M 10 1,25 M.

KmioyoBi ciioBa: XBuiist IpopuBy, TororpadiuHi, Ta rifpaBidHi HEOHOPIIHOCTI, MO/Ie/Ib KiIHEMATHKN PYCJIOBHX MTOTOKIB.
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KOATYJIAILIMHE OYHINEHHSI CTOKIB MOJIOKOIIEPEPOBHHUX MIIIIPUEMCTB BIAXITHUM FeSO; (c. 17-23)

O.T. Kypuzens, A. B. T'enem, B. O. Baciituyk, 3. O. 3nak, A. C. Pomanis

3i 3pocTaHHAM HaceseHHs 3emiti mpobsema nediuTy XapuiB cTae TI0GATBHOW, 1 UTS BIAKUBAHHS JIIOACTBA HEOOXITHO CYTTEBO 301/bIIH-
T BUPOGHUIITBO IPOJAYKTIB XapUyBaHHsI, @ BIITAK 3pOCTAE 3a0DPYAHEHHS JTOBKIISL.

TeopeTHyHO Ta MPAKTHYHO OOTPYHTOBAHO JMOMITBHICTh KOATYJISIIHHOTO OYHIIEHHS CTOKIB MOJIOKOTIEPEPOOHNUX TTMTPUEMCTB. SIK Koary-
JISTHT 3aTIPONOHOBAHO BUKOPHCTOBYBATH GAraTOTOHAKHUHN BiJIXijl IPOMUCIOBUX TinpueMcts — texuiuauii hepymy(11) cynbdar.

[Tokasano, 1m0 /17151 eKCHepIMEeHTATbHUX JJOCJI/IKEeHb JOIJIbHO BUKOPUCTOBYBATH iMITaTH MOJIOYHUX CTOKIiB HA OCHOBI CYyXOTO MOJIOKA.

[ToTentiomeTpuYHNM TUTPYBAHHSM IMITATiB MOJIOUHNX CTOKIB BCTAHOBJIEHO HAsIBHICTH AABOX Touok (pH=4,2 ta 8,3), saKi XapakTepusyoTh
meski 6ydepHoi emHOCTI pogunHiB. OGrPYHTOBAHO IOLIIBHICTD IPOBEAECHHS TIPOIECY KOATYIIAIIT MOJOYHUX CTOKIB B CJIa00JTyKHOMY CEPel-
osui 3a pH>8,3, a st loBeieH st BUXiHNUX CTOKIB 710 11boro 3navennst pH Bukopucrosysarn 10 %-ny cycnensiio Ca(OH),. Excriepumen-
TaJIbHO Mi/ITBEP/UKEHO e(DEeKTUBHICTh PEAreHTHOTO OUYMIIEHHS] MOJIOYHUX CTOKIB 32 YMOBHU TI0YEPTOBOTO BBE/ICHHSI KOAryJISIHTa (TEXHIYHOTO
FeSOy) Ta doxyranra (momaxpunamiay) y kimskocrsax 120 ta 40 Mr/aM® BiAmoBiaHo, CTYTIHE OCBITIEHHS MOJOYHNX CTOKIB CTAHOBJISATD
90 %, a sasmmkose snadentst XCK — 76 MrOy/mm®.

[Toxazano, 1110 3aBAAKU il yJIBTPAa3BYKY BJAlOCh 3HAUHO CKOPOTUTU YaC B3a€MO/IL 1 Heo6xmuy i rocsiriennst pH>8,3 kinbkicTs cyc-
nensii Ca(OH)s.

TakuM YMHOM, € MIJICTABU CTBEP/KYBATH PO MEPCIEKTHBHICTh PO3POOJIECHHS BUCOKOE(DEKTUBHOI TEXHOJIOTIT KOATYISAINHOTO OUMIICHHS
CTOKiB MOJIOKOIIEPEPOOHIIX ITIMIPUEMCTB, & OJIEPKaH] Pe3yJIbTaT Ta 3p00JieHi BUCHOBKU IIPO TEXHOJIOTTYHY AOIIIbHICTH BUKOPUCTAHHS Y POJIi
KoarysisgaTa Texaiunoro FeSO4 MOXKyTh 3HAHTH TTpaKTUYHE 3aCTOCYBAHHS i B IHIINX TEXHOJIOTISIX KOATYJIAIIITHOTO BOJOOUNIIEHHS CTOKIB 32
YMOBH JIOBe/IeHHs ixHbOro 3HauenHst pH 1o 8,3.

KmouoBi coBa: cTOKM MOJIOUHUX T ITPUEMCTB, KOATYJIAIIIHE OUUIIEHHS, KOaryJIsilis, hIoKyJIAIis, YIBTPA3ByKOBA aKTHBAITLiS.
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MOHITOPUHI TA YIIPABJIHHA KOHIOEHTPAIIAMM IOHIB ¥V IIOBITPI IIPUMIINEHD ITPOMUCJIOBOI'O TA
TPOMA/ICBKOI'O IPU3HAYEHH (c. 24-30)

B. B. Bouiopyx, B. A. I'usa, H. B. Kacarkina, JI. O. Jlesuenko, O. M. Tuxenko, O. B. Ilanosa, O. I. Boraros, T. b. Ilerpynbok,
I. O. AsnaypsH, C. B. 303yna

OOGrpyHTOBaHO METOJ i PO3POBJIEHO MPUCTPIN YIPaBIIHHSI KOHIEHTPAIIsIMUA 10HIB MOBITPSI IPUMITIIEHD 3T1/IHO €BPONEHCHKIX CTaH-
naptis SBM 2015. 3acrocyBamis yibTpazByKoOBOTO 3BOJOXKYBAYA MOBITPSI MOTYKHICTIO 25 BT ypogoBIK ABOX TOAUH MiJABHUIILYE KOHIIEH-
TpAIIilo HeraTHBHUX i0HiB HABKOJIO mpHCTpoIo 3 240 10 560 ey, moszurusHuX 3 260 10 410 cM®. HanpyskenicTs e1eKTpoCTaTIIHOTO TOJIsI
MOJIIMEPHOTO MOKPHUTTS 3HMXKYEThCsT 3 5,1 110 0,2 kB /M. Hetosrikom 3BostoxkyBaua € manuii pagiyc BBy (1,0—1,5 M) ta HeMOKIUBICTD
KepyBaHHSI MOJISIPHICTIO 10HIB. EKCiepUMeHTaNIbHO BCTAHOBJIEHO, IO CUCTEMU OXOJO/KEHHS MOBITPsT (CILIIT-CUCTEMU) /€i0HI3YIOTDH
nositps npumintenn. Cryneni geionizanii i nmepeBaskHi moysipHoOCTi HenepeabauyBaHi i pi3Hi AU MPUCTPOIB PI3HUX BUPOOHUKIB i Ma-
pok. Jlys1 perysioBaHHs 10HHOTO CKJajy HOBITPsI OJHOYACHO 3 MiTPUMAHHSIM HOPMaTHBHOI BITHOCHOI BOJIOTOCTI Ta HaIpy»KeHOCTeH
CTATUYHUX MOJIB 3alPONIOHOBAHO KOHCTPYKILIIO i BUTIPOOYBaHO eheKTUBHICTD OIIIOISAPHOrO YIKTPa3ByKOBOTO i0HIi3aTOpa MOBITPS 3 Ke-
POBaIIOI0 MPOAYKTUBHICTIO Ta TIePeBaskHOI0 MOAAPHicTIO. MakcuMaibia NPpoAyKTHBHICTD ionizaTopa ctanosuth 4000-5000 cvm™. Paztiyc
BIUTMBY — 5 M (3HUKEHHsSI KOHIIEeHTpallii ioHiB 3 BigcTannio 1o HopMmatuHux 500 cM™®. 3a MpomyckaHHs i0HI30BaHOTO MOBITPS KPish
MOBITPAHUIT KOHZEHCATOP KiJIBKICTh Ta MepeBakHa MOJISPHICTD 10HIB MOBITPS PEryIIOETHCS MOASPHICTIO Ta HANPYTOIO Ha OOKIa{HHKAX
Komzietcatopa. Beranossieno, 1mo st o6cayroByBatis npuMimenns miomieio 50 M? 10cTaTHbO YIKTPa3ByKOBOIO BUIIPOMiHIOBAYa 10-
TyskHiCTIO 25 BT. PerynboBanicTb MpOAYKTUBHOCTI IPUCTPOIO 03BOJISAE 3MEHITUTH ab0 301abmnuTH 1oy obcayrosysanns. [Tokasana
MOK/TUBICTh OUMIIEHHs TOBITPSA Bifl 3aBMCANX YaCTHHOK. 3a ABi TogmHm poboTH iomizaTopa BMicT WMy 3HM3UBCA 3 4,3—4,4 MT/M°
10 1,4-1,6 mr/m>.

KiiouoBi ciioBa: MikpokJiMar, i0Hi3allist TOBITPsI, €JIEKTPOCTATHYHUI 3apsiil, YIBTPa3BYKOBUI 3BOJIOKYBaY, TPHOOETEKTPUYHUI edekT,

OUMIIEHHS TTOBITPSL.
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PO3POBKA METO/IUKU ITIPOTHO3YBAHHS PIBHA XIMIYHOI'O YPASKEHHA ATMOC®EPU ITPI1
AKTHUBHOMY OCA/I’KEHHI HEBE3IIEYHUX I'A3IB (c. 31-40)

A. C. Menbunuenko, M. B. Kycros, O. €. Bacmanos, O. A. Tapacenxo, O. I. BoratoB, M. M. Kpasuos, O. L. Ilerposa, T. B. Ilinnana,
0. I. Kapareesa, H. II. llleBuyx

P03p0o6JieHO METOIMKY MPOTHO3YBaHHsI PiBHS XIMIYHOTO 3a6py/aHeHHsT aTMochepH, SIKIii BKIIOYaE B cebe MaTeEMATHYHY MOJIENb PO3IIO-
JJTY KOHIIEHTpaIlil HebGe3eaHoro ra3y B arMocdepi mpu HOro akTHBHOMY OCa/UKEHHI IMCTIEPCHUMHU CTPYMEHSIMU PiIMHI Ta TIPOIIELY Py HOTO
peasizatii. Ha ocHoBi audepeniiitnux piBHSIHD PO3MOBCIO/PKEHHS Ta3y B MPOCTOPI OTPUMAHO TIOETAITHY MO/JIEJIb PO3MOBCIOJPKEHHS XMapU
Hebe3nevHol XiMiuroi pedoBrHU. Mojiesib OTHCY€ eTany BUKU/AY Hebe3medHoi Ta3onoaibHol peqoBUHN i3 aBapiiiHOro TeXHOIOTYHOTO 001a/1-
HAHHS, OCA/PKEHHS HeGEe3MeUHOTO Tas3y APIOHOANCIEPCHIM IIOTOKOM Ta BiJIbHE PO3IIOBCIOIKEHHsI XMapH B MOBITpi. Po3pobiieHa MaTeMaTuHa
MO/JIEJTb JIO3BOJISIE TIPOBOUTH PO3PAXyHOK PO3MIPiB 30H 3a0py/IHEHHS 3 BUSHAUEHHSIM TPAHIYHIX YMOB Gesrexi. [Ipu mporHosyBsanHi Bpa-
XOBYIOTBCSI OCHOBHI METEOPOJIOTIUHI TapaMeTpH, ITMPHUHA 30HN OCA/PKEHHS Ta XIMIUHI BJACTUBOCTI SK rasy Tak i piannu. IIpoBeneno mopis-
HSJIDHUIL aHAJT3 pe3yJIbTaTiB IPOTHO3YBAHHS YMOBHOI 30HH XiMiUHOTO YPasKeHHs TP BiIbHOMY PO3IOBCIO/PKEHHI XMapy Ta IIPU aKTUBHOMY
ocajukeHHi arMocepHIMI omazaMit ab0 TEXHIYHUMHI TIPHCTPOSIMIL. Pe3yIsraTt MO/IeTIOBAHHS MTOKA3aJH, M0 TPH 301IbIIeHH] MBIIKOCTI
BiTpy 3 1 M/C 110 5 M/C BinOyBa€eThest 301IbIIIEHHS PO3MIPIB 30HU YPasKEHHS B 2,7 PasiB, IPU [IbOMY KOHIIEHTpAIlisi HeGE3MEUHOTO Ta3y B XMapi
nazae B 2,53 pazu. 3alporioHoBaHo alrOpuT™ iHTerpailii po3po6aeHoi METOANKH MTPOrHO3yBaH s PIBHA XiMIYHOTO 3a0pyaHerts aTMochepu
IO 3aTaJIPHOTO IIMKJIY YIIPABJIIHHA B YMOBAaX Haf3BUYaitHuX cutyariit. OcoOMMBO CaIil BiAMITHTH, IO po3po0JIeHa METONKA MiCTUTh YBECh
CIIEKTP CKJIAM0BUX, sIKi HeOOXiAHI 15t 1T IIPaKTUYHOro BUKOpUcTanis. Ile ormuc nporeaypu ta IpaKTUYHUX PEKOMEH/AIIIN 111010 BUKOPUCTAH-
Hs1 3alIPOIIOHOBAHOI METOAMKK TIPU JIHKBIZAIii HAAZBUYAHHNX CUTYaILliil Ta mepesiK BiporiiHuX 06CTaBIH, KO BUKOPUCTAHHS PO3POOJIEHOT
MeTouKH Oyjie Haiteek THBHIIMM.

KiouoBi cioBa: HeGe3neuHi ra3u, ocasKeHHsT HeGe3IIeYHOl PEYOBHHI, TIPOTHO3YBaHHsT MacinTabiB 3a6py/IHEHHST, JTOKAI3aIlist 30HI ypa-

JKEeHH:I.
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PAJIAIIITHA EKOJIOITYHA OBCTAHOBKA B SIIIOHIi YEPE3 10 POKIB ITICJISI ABAPIi HA AEC «®YKYCIMA-1>
(c. 41-47)

Roza Zhumagulova, Gulzhanar Zharaspayeva, Meruyert Turlybekova

HagejieHo pesyJ/ibraTil JOC/IiIKEHb CTaHy JOBKIJIIS, TpoBeAeHnX y TpasHi-depsHi 2021 poky y 16 npedekrypax Amnonii, Hajg skumu
MOMIMPIOBAJNCS paJioakTUBHI XMapy BHacaigok aBapii na AEC «@Dyxkycima-1» y 6epesni 2011 p., a came: Aomopi, Misri, Dykycima,



Hiirara, Icikasa, I6apaxi, Kanarasa, Ciggyoka, Ocaka, Kioto, Okasima, Torrope, Cimane, Karocima, Haracaki ta Exime. ITizBeneno nesxi
MiZICYMKK BIUIMBY aBapiiiHux BuKuAiB peaktopis BWR-3 Ta BWR-4 na 06’extu poskiss y cycianix 3 AEC «Dykycima-1» Hacenmenux
nynkTax. OMHcaHo MeTOAW TPOBEIEHHS TOCTIUKEHD, TOYMHAIOYN 3 Bigbopy mpob 06’€KTiB MOBKINIS y BHIEBKa3aHUX MpedeKTy-
pax (aTmMochepHOro MoBiTPsi, IPYHTY, POCANHHOCTI, CiJTbCHKOTOCHOAAPCHKOI IIPO/YKILil, MOPCHKOI Ta OKEAHIYHOI BO/IH Ta aKBATOPiaIbHOI
(aynu) Ta npoGONIATOTOBKY aK J0 BUMIPIOBaHb Ta 00pOOKHM JaHUX /IS OTPUMAHH Pe3yJIBTaTiB Ta iX MoAa bluIoro anasisy. I[poseneHo
MOPIBHSIHHS PE3YJIBTATIB TOCTI/KEHD 3 00CSIraMn BUKI/IB PaIiOaKTHBHIX PEYOBHH YHACJIOK HOPMATIbHOI eKCIIyaTanii pisHoMaHiT-
HUX 00’€KTiB BUKOPUCTAHHS aTOMHOI eHeprii. 3po6yieHo BUCHOBKH PO cepeAHbocTPoKoBi (depes 10 pokiB) Hacaiaku saepHoi aBapii Ha
AEC «Dykycima-1».

Maxkcumanbuuii paaiaiiiinuii ¢hon, mo gopisuioe 2 Mk3B/roj Ta criocrepiraersest B Toutii Ne 83 3a 20 kv Big AEC «Dykycima-1», ne
MIPU3BEJIE 10 OMPOMIHEHHST JIOIMHN [03aMH, 110 TIEPEBHUIILYIOTH TOMYCTUMI MEJKi, SIKIIO 0OMEKUTH Yac Horo nepebyBaHHS B perepHiil Tourti
no 1,36 r Ha 100y. Konnentpartist mesito-137 y Bozi SIMOHCHKUX aKBaTOPIiil He TIEPEBUINYE PiBeHb PAMialiitHOro GakTopy, Mpu TOCSITHEHHI
SIKOTO MOTPIGHE 3axXuCHe BTpyvaHHs. MakcuMalbHa MUTOMA aKTUBHICTD 11e3it0-137, BUsiBI€HOTO B IP0GAX IPYHTY Ta POCAMHHOCTI MOGIU3Y
AEC «Dykycima-1», He nepeBuiilye MakcuMasibHOI tutomMoi aktuHocTi (M3VYA). ¥ nisomy 1o Slmonii muToMi akTHBHOCTI PaliOHYKITIIB Y
IPYHTAX, 10 BAKOPUCTOBYIOThCS /7151 0OPOOITKY CilIbChKOTOCIOIAPCHKUX TIPOLYKTIB Ta BUTIACY XyA00H, He EPEBUIILYIOTh PIBHIB TI106aIbHOTO
3a0pyHEHHSI.

KmouoBi cioBa: pamiamisi, ekosorivna curyarist B Slnonii, aromna enexrpocraniisi (AEC), MykycimMa, HABKOJHUIIHE CEPeOBHIILE,
3a6ip mpob.
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BCTAHOBJIEHHSI 3AKOHOMIPHOCTEI! 3AXUCTY JEPEBUHU /10 HOTJIMHAHHS BOJIU IIOJIMEPHOIO
OBOJIOHKOIO (c. 48-54)

10. B. llanko, O. 0. T'op6ayosa, C. M. Maaypuyk, O. IO. Ilanko, K. I. Cokoznenko, A. B. Matsiiiuyk

TIpoBeseHo aHai3 3aXMCHUX MATEPiaiB IS JepeB’sTHUX OyAiBeNIbHUX KOHCTPYKILI i BCTAHOBJIEHO HEOOXIAHICTh PO3POOKY Haiii-
HUX METOJIB JOCJI/KEHHS MPOIECY BOAOTOTIMHAHHS MOBEPXHEIO OyAiBeJbHOI KOHCTPYKINiT, HeOOXIIHUX /IS CTBOPEHHST HOBUX THIIB
BOTHE3aXMCHUX MaTepiasis. ToMy BUHUKAE HEOOXIHICTh BUSHAYECHHS YMOB YTBOPEHHsI 6ap’€py /sl BOJAOTOTINHAHHS | BCTAHOBJIEHHS
MeXaHi3My raJbMyBaHHs Mepejiadi BOJOTH 10 MaTepiary. Y 3B’sI3Ky 3 M po3pobJeHa MaTeMaTUIHa MOJIENb IHTEHCUBHOCTI Maco mepe-
HOCY BOJIM, IIPU 3aCTOCYBAaHHI MOJTIMEPHOI 0GOJOHKH 3 OPTaHiuHOTO MaTepiasy B SKOCTI IIOKPUTTS, MO J03BOJISIE OMIHUTH e(DEKTUBHICTD
MoJiiMepHOT 060JIOHKH 3a KIIBKICTIO MOTJIMHYTOT BOJM. 38 €KCIIEPUMEHTAIbHIMI TaHUMU Ta TEOPETUYHUMU 3aJIEKHOCTSIMU PO3PaxoBa-
HO iIHTEHCUBHICTD MTOTJIMHAHHS BOJM IePEBUHOIO Ta BCTAHOBIIEHO, 10 3aXNCHE MOKPUTTS BiJIIIOBITHO 3HMKYE KiTbKIiCTDh MOTIMHYTOI BOIN
nonazt 20 paszis. PesysibraT BU3HAUCHHSA IIPUPOCTY MAcH 3pas3Ka IIijl Yac BIUIMBY BOJYM BKa3yOTb Ha HEOJHO3HAUHUII BIIMB HPUPOAU
3aXMCTy Ha BOJOMOTJMHAHHS. 30KpeMa, Iie mependadae HasiBHICTD MaHUX, TOCTATHIX JJisI SIKICHOTO TIPOBEIEHHS TPOIECY TalbMyBaHHS
mdysii Bosorn ta BUSBJIEHHS HAa HOTO OCHOBI MOMEHTY 4acy, 3 SIKOTO IIOUNHAETHCS Ha/[iHHA e()eKTUBHOCTI MOKPUTTS. AHAJI3 pe3yJ/ib-
TaTiB eKCIEPUMEHTIB OKA3YE, [0 MAKCUMAJIBHUN IPUPIC MAcH B Pasi BOAONOIIMHAHHS HEOOPOOIEHUM 3Pa3KoM JepeBrtu ckaas 40 %,
a IpUpicT Mac 3paskiB gepeBUHN 06po6Ienoi cymimamn oii i mapadiny 6yna mentre 28 %. [Ipu 1ipoMy HafiKpammii 3aXCT MPOSIBIISIE
cymir osii 3 napadinom y mexax 90+95 %. TakuM 4MHOM, € IiICTaBU CTBEPKYBATH PO MOKJIUBICTH CIIPSIMOBAHOTO PErYJIIOBAHHS ITPO-
1[eCiB 3aXUCTY [IePEBUHNU IIJIAXOM 3aCTOCYBAHHS MOJIMEPHUX IOKPUTTIB, 3/]aTHUX yTBOPIOBATH HA ITOBEPXHI MaTepialy 3aXUCHUII map,
SKNI TAJIbMY€ IIBU/IKICTD TTOTJIMHAHHS BOJIU.

Kio4oBi ciioBa:3axucHi 3acobu, Ipupict Macu fiepeBiHI, 06pOGIeHHS IOBEPXHI I€PEBUHH, BOJOMOTIMHAHHS, TT0JiMePHa 060JOHKA.
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BU3HAYEHHSI 3AKOHOMIPHOCTEIT PO3IIOBCIO/IKEHHSI IITYMOBOTO HABAHTASKEHHS BIJT
ABTOMOBLIbHUX JIOPIT I ABTO/IOPOKHIX MOCTIB ¥V 3AJIESKHOCTI BIJ] BIICTAHEI 71O SKUTJIOBAX
BYIBEJD (c. 55-64)

C. B. Jlacxos, O. II. Tokin, A. M. OHuieHKo

VocKoHAIEHO MOJIEb OIIHKU TPAHCIIOPTHOTO HIYMY B/l aBTOMOOIILHUX JI0PIT Y HPUAOPOKHIN CMy3i IIpU Ail IIIyMOBOTO HABAHTAKEHHS
BiJl TPAHCIIOPTHOI'O [IOTOKY, 110 PYyXAa€TLCS Ha BIAKPUTIH AiaHii aBTOMOOIIBHOT ZIOPOTH Ta 10 MOCTY.

BcranoBIeno, 1o i3 36iIbIIeHHsIM BiICTaHI Bifl [7Kepesia 3ByKY /10 KOOPANHAT BUMIPIOBAHHSI IITYMOBOTO HABAHTasKEHHS IIYM 3MEHIITY€Th-
s, SIK TIPM HASIBHOCTI IIyMO3aXMCHOTO €KPaHy TakK i y BUIAAKY BIAKPUTOI AHKN aBToMOGimbHOT noporu. Ha sincrani 100 M Bix axkepena
3BYKY PiBEHb IIIyMOBOTO HaBaHTAKEHHsI 3MEHINYEThCs Ha 13,4 % y Bumagky pyxy aBromobisst mo mocty i Ha 13,3 % mpu pyci aBromobiist Ha
BIZAKPUTIH ALJISTHII aBTOMOGIIBLHOT I0POTH.

Beranosiieno, 1110 piBeHb IIyMy Ha MOCTaX [I€PEBUILYE PiBEHb HIyMOBOTO 3a6pyuueﬁﬁ51 Bizt aBTOMOOLIBHOT toporu g0 10 aB, 1o noscHio-
€TbCsI PO3MOBCIOPKEHHSAM Pi3HUX YaCTOT IMIYMOBOTO HAaBaHTaKEHHS Bijl MOCTY.

Bceranosiieno, 1o depes 0cobJUBY TIPUPOLY 3BYKOBUX XBUJIb AN(DPAKILS Yepe3 MyMOBI eKpaHU He 3MIHIOE BCi 4acTOTH PiBHO-
MipHO. Bucoki yactoru audparyorh y MEHIIN cTeneni; ToAi K GiibIl HU3bKI 4acTOTH — TJIMOIIe B «TiHbOBY» 30HY M03ajly €KPaHy.



Tomy expan 6isbin eheKTUBHUIT JIs BMEHIIECHHS XBUJIb 3BYKY 3 BUCOKOIO YaCTOTOIO y IIOPIBHAHHI 3 XBUJISIMU 3BYKY 3 OlJIbIII HUBLKUMUI
YacTOTaMMU.

[TpoBezieHO excriepuMeHTANIbHI OCTi/KeHHs eDeKTHBHOCTI MyMO3aXNCHUX €KPaHiB i3 MeTajieBUX 1mephopoBaHNX KOHCTPYKINH Ha [i-
JITHKAX aBTOMOOIIBHUX JIOPIr 3araibHOr0 KOPUCTYBAHHS i3 BPaXyBaHHSAM BiZICTaHEH BiJ JuKepest MmyMmy 0 MicIlb MPOBEICHHs BUMIPIOBaHb
LTyMOBOT'O HABAHTAKEHHSI.

BeranosiieHo, 110 1IyMO3axHCHI €KpaHu i3 cTasbHOTO JicTa (11ephopoBaHOr0) 3MEHIIYIOTh PIBEHb IIyMOBOTO HABAHTAXKEHHS Bijl TPaH-
CIIOPTHUX 3ac00iB Ha HABKOJIMIIHE cepenoutie 10 14 %.

Beranosiieno, mo npu pyci aBroMo6iJiB 110 aBTOMOOIBHIH 10p03i ekBiBaJeHTHUI piBeHb 3BYKY Ha BiacTani 1 M mepes mymosa-
XMCHUM eKpaHoM cTaHoBuTb 88,6 1BA, a MakcumasibHuil piBeHb 3BYKy Ha Bijcrani 1 M mepej HIyMO3aXHCHUM €KPAHOM CTaHOBMTD
103,9 nbA.

Bceranosieno, mo mpu HasSBHOCTI CTIYHOTO OTBOPY y HIYMO3aXMCHOMY eKpaHi HOTo akycTndHa e(heKTHBHICTh 3MEeHITy€eThes 10 3 1BA.

KiouoBi coBa: aBroMoOiIbHI JOPOTH, TPAHCIIOPTHI CIIOPY/AH, IIIyMOBI HaBaHTaKCHHsI, 3aXMCHI €KPaHU, aKyCTUUHI XapaKTCPUCTHKH,

TPAHCIIOPTHMIT MOTIK.



