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Economic losses from floods have become catastrophic due to
the increase in the number and scale of their propagation. Existing
procedures for passing floods and pre-preparing reservoirs for flood
water acceptance are ineffective and need to be improved. Therefore,
the task to devise a methodology that would eliminate these short-
comings was urgent.

This paper has proposed a procedure for calculating the passage of
floods based on the forecasts of water inflow, taking into consideration
the characteristics of the flood wave and the mode of reservoir filling,
which makes it possible to bring down (reduce) the maximum flow rate
through a waterworks by accumulating floodwaters in the reservoir.

The software package Mike 11 (Danish Institute, Denmark) was
employed to build a hydrodynamic model of floodwater movement
along the examined river section from a hydrological station to a
waterworks, which makes it possible to determine the levels of water
and the flow rate in a reservoir at any time in the form of free surface
curves when passing floods of various range.

Based on the devised methodology, recommendations have been
compiled for the forced discharges of water through hydroelectric
turbines (in m?/s) when passing floods of various probabilities (which
is especially important for floods whose probability is 0.01 %). The
constructed hydrodynamic model of floodwater movement through a
reservoir has allowed the verification of the devised procedure.

The procedure was devised in order to effectively pass floodwa-
ters and bring down the maximum flow rate through a waterworks.

The introduction of the methodology for calculating the passage
of floods could make it possible to avoid idle water discharge through
the water drains of waterworks to the lower pool and provide for the
most efficient utilization of floodwater resources.

Keywords: fluctuations in water levels, unsteady mode, water
flow rate, efficient use of water resources, implicit boundary-differ-
ence flow scheme, MIKE 11.
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In the practice of using river resources accumulated in reser-
voirs, there is a typical problem of unreasonably large water intake
for industrial-household needs to the detriment of the aquatic
ecosystem. An important tool for balancing these links is to provide

environmental flows based on a comprehensive analysis of river func-
tioning patterns. And in terms of a progressing negative impact of
reservoirs on the integrity of river ecosystems, the choice of indicator
hydrobiota for the calculation of environmental flows should be con-
sidered insufficiently substantiated. The solution of this problem, by
filling the appropriate methodological niche, allowed substantiating
the hydrological-stenobiontic method for determining environmental
flows. The developed solutions are based on the minimum possible
values of tolerance of aquatic ecosystems stenobionts to water velocity.
Five groups of macrozoobenthos represent relevant target organisms.
The hydrological calculations presented in the paper are based on the
data of daily water flow rate for 80 years and the results of field stud-
ies of the river channel depth in the low water period. On this basis,
it was determined that for lowland parts of rivers, the flow velocity
in the tailwater of reservoirs should be at least 0.2 m/s. Comparison
of the curve of the average monthly water velocity dynamics of 95 %
runoff availability with the minimum corresponding requirements of
stenobionts allowed determining the most threatening period of the
year for the aquatic ecosystem — summer low water. For a reservoir in
the lowland parts of the river, based on the developed method, the cal-
culations substantiate an increase in the minimum volume of environ-
mental flows by 40 % relative to the current one. It is also estimated
that the average annual and average second volumes of environmental
flows should be about 38 % of the respective river runoff. The obtained
results are close to those found on rivers in China, Iran and the United
States in the framework of a comprehensive analysis of hydrological,
hydraulic and hydrobiological parameters of the aquatic ecosystem.
Keywords: environmental flow, river channel reservoir, flow
velocity, tailwater of reservoir, requirements of aquatic organisms.
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Mathematical modeling and computer simulation methods have
been used to investigate the extent of influence exerted by bio-
clogging on the dynamics of excess head scattering in the soil massif.
To this end, the classical equation of filtration consolidation has been
modified for the case of variable porosity resulting from changes in
the biomass. The numerical solution to the constructed mathemati-
cal model in the form of a nonlinear boundary problem was derived
by a finite-element method. Numerical experiments were carried out
and their analysis was performed. Specifically, this paper shows the
charts of pressure differences in the soil array when neglecting bio-
clogging and when estimating the effects exerted by bio-clogging
at specific points in time. The numerical experiments demonstrated
that in two years after the onset of the consolidation process in the
neighborhood of the lower limit of the examined soil mass with a
thickness of 10 meters, excess heads fall from the initial value of 10 m
to 4 m. The greatest impact from the clogging of pores by microor-
ganisms is revealed in the neighborhood of an upper limit. At a depth
of 1 m, at t=180 days, the pressure difference reaches 2.4 m. This is
about 200 % of the pressure distribution without taking into account
the effects of bio-clogging. Over time, the effect of bacteria on the
distribution of pressures in the neighborhood of the upper boundary
decreases. However, this effect extends to the entire soil mass, up to
the lower limit. Thus, at t=540 days, at the lower limit, the effect of
bio-clogging leads to that excess heads are 1.8 m greater than for the
case of pure water filtration (a relative increase of about 80 %).

Bio-clogging processes are intensified as a result of the develop-
ment of microorganisms when organic chemicals enter the porous
environment. Therefore, from a practical point of view, studying them
is especially relevant for household waste storage facilities and the
stability of their soil bases. It is advisable to undertake research by us-
ing the methods of mathematical modeling and computer simulation.

Keywords: excess heads, bio-clogging, organic waste, finite ele-
ment method, filtration consolidation.
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The paper is devoted to the development of a method for obtaining
and using iron-containing sorption materials for the effective removal
of arsenic compounds of different oxidation states from an aqueous
medium. It is known that arsenic compounds have a harmful effect on
biota due to high toxicity. The paper theoretically and experimentally
substantiates the choice of iron-containing materials as the main sor-
bent material for arsenic compounds removal from the aqueous medium.
A series of iron-containing adsorbents, including powder, activated
carbon-based granular and suspension sorbents, was synthesized by
different methods (heterogeneous and homogeneous precipitation).
Experimental studies have confirmed that the adsorption of arsenate
ions on iron-containing sorption materials corresponds to the pseudo-
second order of the reaction (R2=0.999), which is inherent in adsorption
processes. It was determined that oxyhydroxide sorption materials ob-
tained by the homogeneous precipitation demonstrate higher sorption
activity (up to 70 mg/g for As(IIT) and over 70 mg/g for As(V)). It was
found that activated carbon-based iron-containing sorption materials
showed approximately 2 times lower efficiency than powder iron(IIT)
oxide, iron(IIT) oxyhydroxide and amorphous iron(IIT) hydroxide. It
was shown that the use of microfiltration membranes is promising for
the removal of spent suspension iron-containing sorption materials.
Experimental studies have confirmed that the use of the combination
“fine-particle iron(IIT) oxyhydroxide/membrane” allows removing ar-
senic compounds from contaminated water to the sanitary requirements
level (less than 10 pg As/l) and separating effectively the spent fine-
particle sorbent from water.

Keywords: sorption-membrane treatment method, arsenic com-
pounds, suspension adsorbents, iron-containing sorption materials.
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A method for operational forecasting of fires is proposed that
enables the sequential implementation of five procedures. The method
development is necessary to predict early fires in premises in order to
take measures to prevent them from escalating into an uncontrolled
combustion phase — a fire. As a result of research, it was found that a
short-term forecast of the recurrence of increments of the air conditions
by one step, based on the current measure of recurrence, is an effec-
tive indicator of early fires in premises. At the same time, it was found
that before the moment of ignition of the material, the state of the air
environment is characterized by dynamic stability, which is described
by an irregular and time-dependent random change in the recurrence
of the states of the vector of current increments of the state of the air
environment. The values of the indicated levels of recurrence of the
state increments are determined by the probability levels of 0.67 and

0.1, respectively. The probability of recurrence of state increments of
0.67 is characteristic of a larger number of measured states. When the
material is ignited, the dynamics of the probability of recurrence of state
increments change abruptly. There is a transition from two to one level
of recurrence, close to zero probability — the loss of dynamic stability (in
the region of count 250). Further dynamics are characterized by the
appearance of separate random recurrent increments corresponding to
the instability of the air environment in the premises. In the course of
the experiment, it was found that the accuracy of predicting a fire by the
proposed method ranges from 4.48 % to 12.79 %, which generally indi-
cates its efficiency. The obtained data prove useful in the development
of new systems that early warn of fire in premises, as well as in the mod-
ernization of existing systems and means of fire protection of premises.

Keywords: fire forecasting, indoor ignition, measure of recur-
rence, increment of states, air environment.
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The analysis of fire-protective materials for wooden building
structures was carried out and the need to develop reliable methods for
studying the process of washing out fire retardants from the surface of
the building structure, which is necessary for the creation of new types
of fire-protective materials, was established. That is why there arises a
need to determine the conditions for the formation of a barrier for wash-
ing out and to establish a mechanism for inhibition of moisture trans-
mission to the material. In this regard, a mathematical model was built
of washing out fire retardants using a polymeric shell made of organic
material as a coating, which makes it possible to estimate the effective-
ness of a polymer shell by the amount of the washed-out fire retardant.
According to the experimental data and theoretical dependences, the
dynamics of the release of fire retardants from the fire-protective layer
of the coating was calculated; it did not exceed 1.0 %, and therefore,
ensures fire protection of timber. The results of determining the weight
loss of the sample under the influence of water indicate the ambiguous
impact of the nature of protection on the washout. In particular, this
implies the availability of data sufficient for performing a high-quality
process of moisture diffusion inhibition and, based on it, detection of
the moment, from which a decrease in efficiency of a coating begins. The
experimental studies proved that a sample of fire-protected timber after
exposure to water for 30 days withstood the influence of a heat flow. In
particular, the loss of timber weight after the temperature exposure was
less than 6 %, and the temperature of flue gases did not exceed 185 °C.
Thus, there is a reason to assert the possibility of directed control of the
processes of fire protection of timber through the use of polymer coat-
ings capable of forming a protective layer on the surface of fire-protected
material, which inhibits the rate of washing out the fire retardants.

Keywords: protective equipment, weight loss, treatment of tim-
ber surface, washing out a fire retardant, polymer shell.
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METO/JHMKA ITPOTHO3YBAHHA TA INTAHYBAHHS BOJHUX PECYPCIB TA ITEPEPO3ITIOAIJI CTOKOBUX
BUTPAT IIPU TPOITYCKY IMMABO/IKIB (c. 6-17)

. O. Onxedip, A. B. Ilanacenko

Exonomiuni 36uTKH Bijg nmoBeHedl Ta maBoAKiB HaOysiu KartacTpodiuHMX 3HAYeHb 4epe3 3POCTaHHs KiJbKOCTI Ta MacmrabiB ix
POBIOBCIO/UKEHHST. [CHYIOUI METOIMKHM TIPOIMYCKY MABOJKIB Ta 3aBYACHOI IMATOTOBKH BOIOCXOBUIN /10 HPUHHSTTS MABOAKOBUX BOJ €
HeeDeKTUBHUME Ta OTPeOYIOTH yI0CKOHAIeHHs. ToMy akTyasnbHO0 OyJia 3aj1aua po3poOKI METOANK, siKa 6 yCyHYJIa 3a3HaUY€eH] HEIOIKH.

3arporoHOBaHO METOANKY PO3PaXyHKIB MPOITYCKY MABOJKIB HA OCHOBI NMPOTHO3IB MPUTOYHOCTI BOJM 3 YPaXyBaHHSIM XapaKTEPUCTHK
TaBO/IKOBOI XBMJII Ta PEKMMY HAIIOBHEHHS BOJIOCXOBMINA, SKa A€ MOXKJIMBICTH 3pi3aHHS (3MEHIIEHHS) MaKCHMAJIbHUX BUTpAT yepe3
TiZIPOBY30JI MIJIIXOM aKyMYyJTIOBAaHHS [TABO/IKOBHIX BOJ[ Y BOJIOCXOBHIIL.

Y mporpamuomy komrmrekci MIKE 11 (/larcekmii imcrutyt, /lamisi) cTBOpEHO rifpoAnHaMiuHy MO/ETbh PyXy TaBOAKOBUX BOJ Ha
JIOCTIJKYBaHIl AIJISTHIN PIUKK B/l TI/IPOIOTIYHOTO 1TOCTA /10 TiZIPOBY3JIa, SIKA A€ 3MOTY BU3HAUNTHU PIBHI BOAM T4 BUTPATU Y BOJOCXOBUIII y
OyIb-AKUI MOMEHT Yacy y BUIJISI/ KPUBKX BIILHOI TIOBEPXHI IPH MPOITYCKY MAaBOAKIB Pi3HOT 3a6e311e4eHOCTi.

Ha ocHoBi po3po6.1eHoi MeToIKH MiIroToBIeHi peKoMeH allii Mmoo hopcosannx ckusis Boau yepes Typ6inu FEC (y M®/c) pu nporyc-
Ky TaBOJIKIB pisHoi 3a6e3medeHocTi (1110 0co6anBo BakmBo /st maBozkis 0,01 % 3abesmedernocti). CTBopeHa ripoanHaMivgHa MOJIETb PYXY
[ABOJIKOBKX BOJI Y€PE3 BOJOCXOBUIIE JI03BOJINIIA 3AIHCHUTH BeprDIKallito po3poOIeHOT METOANKH.

Mertoanka po3pobiiena 3 MeToio eeKTUBHOTO MPOITYCKY MaBOAKOBUX BOJ Ta 3Pi3aHHsT MAKCHMAIbHIX BUTPAT YePe3 TiIPOBY30T.

3anpoBa/KEHHST METOMKN IIPU 3/IiCHEHHI PO3PaxXyHKIB IPOIYCKY MaBOJKIB JI03BOJINTh YHUKHYTH XOJIOCTUX CKH/B BOJM 4epe3
BOJIO3JIMBHY TiIPOCTIOPY/L y HIZKHIN 6’e Ta MaKCHMATbHO e(heKTHBHO BUKOPUCTOBYBATH IiZIPOPECYPCH TTABOAKOBUX BO/L.

KimouoBi ciioBa: KoJiBaHHsI PiBHIB BO/IU, HEYCTATIEHU PEKUM, BUTPATA BO/H, e(DeKTHUBHE BUKOPUCTAHHS TiIPOPECYPCIiB, HEsIBHA KPAEBO-
pisnniena cxema rmoroxy, MIKE 11.
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TIIPOJIOTO-CTEHOBIOHTHU METOJ, PO3PAXYHKY CAHITAPHHX ITOIIYCKIB 3 BOJJOCXOBHIIIA (c. 18-26)

€. M. Besconos, JI. 5SI. MynraH, /I. O. Kpucinceka

Y mpakTHIll KOPUCTYBAHHS PECYPCAME PiYOK, aKyMyJIbOBAHUMH Y BOIOCXOBHINAX, XaPAKTEPHOIO € MpobreMa HeOOTPYHTOBAHO BEIMKOTO
B0O103a00PY HA TOCIOAAPCHKO-TIOOYTOBI TTOTPeOU y 30MTOK BOAHIN eKocucTeMi. BakaMBUM IHCTPYMEHTOM 30aIaHCYBaHHS IUX 3B’SI3KIB €
3abesIeveH s caHiTapHUX MOIYCKIB HAa OCHOBI KOMILJIEKCHOIO aHaJli3y 3akoHOMIpHOCTEH (pyHKIioHyBaH s piuku. I B po3pisi nporpecyBars
HEraTUBHOTO BIUIMBY BOJOCXOBHII Ha IJIICHICT €KOCUCTEM PIUYOK HEIOCTATHBO OOTPYHTOBAHUM CJIII PO3MJISAATH BUOID IHAMKATOPHOI
rizipo6iOTH T1ijt Yac po3paxyHKy caHiTapHUX MOMYCKiB. Bupimens miei 3agaui, isixoM 3alloBHEHHS BiITTOBIAHOT METOAMYHOT Hillli, 103BOJIHIO
OOIrPYHTYBATH Ti[POIOrO-CTEHOGIOHTHUIT METO/I BUBHAYECHHS CAHITAPHUX TIOIMYCKiB. B OCHOBY pO3p00JIeHNX PillleHb MOKIAIEHO MiHIMAIbHO
MOZKJTMBI 3HAYEHHST TOJIEPAHTHOCTI CTeHOOIOHTIB BOAHUX €KOCKCTEM /IO IBUAKOCTI Tevii. Bifmosiani 1igb0Bi opraniamu nmpecrasieHi m'stbMa
rpynamMu MpeACTaBHUKIB Makpo3oobeHTocy. Liaponoriuni po3paxyHKH, IIpeACTaBieHi y poboTi, IPYHTYIOThCS Ha IaHUX J000BUX BUTPAT BOP
i 32 80 POKiB Ta pesyJbraTax MOJBLOBUX JOCI/DKEHb IIMOUHN pycaa y MekerHuii nepioa. Ha 1iiit ocHoBi BU3Haueno, 1o st PIBHUHHNX
JIISTHOK PIYOK IIBUAKICTD Teuil Y HUMKHBOMY 6’ei BOIOCXOBUII Ma€e 6yT14 ne mentie 0,2 m/c. CriBcraBieHHs: KpUBOI IUHAMIKY MIBUIKOCTI
CEPEHBOMICSIHOTO PIYKOBOTO CTOKY 93 % 3a0e31edeHoCTi 3 MiHIMaIbHIMI Bi/IITOBITHIMI BIMOTaMI CTEHOOIOHTIB I03BOJIIIO BU3HAYUTH
HARGLIBII 3arPO3JIMBUIL IS BOAHOI €KOCUCTEMU TIEPIOJl POKY — JITHIO MesKeHb. [[Jisl BOAOCXOBUINA Y PIBHUHHINA YacTHHI PIYKH, HA OCHOBI
PO3pOOIEHOTO METO/Y, PO3PAaXyHKaMu OOIPYHTOBAHO 30iIbIIEHHS MiHIMATBHOTO 00’€My CaHITapHOTO TOMycKy Ha 40 % BiAHOCHO Ii10Y0TO.
TakoK BCTaHOBJIEHO, 10 CEPEAHbOPIUHI Ta cepeHbOCEKYH/IHI 06'€MU caHiTapHUX MOMYCKIB MalOTh CKJIagaTH 61u3bKo 38 % BiANOBIAHOTO
croky piukn. Otpumani pesysbrati OJaM3bKi 10 THX, siKi oTpnMani Ha piukax y Knrai, Ipani ta CIIIA y Meskax KOMIUIEKCHOTO aHAIIZY
FiZIPOJIOTTYHKX, TiAPABIIYHIX Ta TiAPOGIOTOrTYHIX HapaMeTPiB BOAHOT €KOCHCTEMH.

Km040Bi ci0Ba: caHiTapHUI MOMYCK, PyCJIOBE BOAOCXOBUIIE, NIBUAKICTD Tedil, HIKHII 6’ed, BUMOTH rigpobioHTiB.
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PO3POBKA MATEMATHYHOI MO/IEJII TA YUCJIOBE JOCJIIKEHHA BILTUBY BIO-KOJbMATAIIIT HA
OUIbTPAIIAHY KOHCOJIIAIIIO IPYHTY (c. 27-34)

H. B. Ianuyk, II. M. Mapruniok, O. P. Miuyra, €. 3. Mananuyk, I'. O. IlLtixta

MeToaMy MaTeMaTHYHOTO Ta KOMII'IOTEPHOTO MOE/TIOBAHHS J0CII/PKEHO CTYIIHD BIVIMBY 0i0-KOJIbMATalil Ha ANHAMIKY PO3CIIOBAHHS
HA/TUIIKOBUX HATIOPiB B MACHBI IPYHTY. 3 TI€10 METOI0 MOIM(DIKOBAHO KIACHUHe PiBHAHHS (DibTpaliiinol KOHCOialii Ha BUTIaJ0K 3MiHHO1
MOPUCTOCTI, sIK HACHiZ0K 3Minu Giomacu. YncaoBuil po3s’si30K c(hOpMOBAHOI MaTeMaTHYHOI MOJIei y BUIJISA/L HeJIHIHHOT KpaitoBoi 3axaui
3HAI/IEHO METO/IOM CKiHYeHHUX eseMeHTiB. [IpoBeseHo uncsoBi ekcriepuMenTH Ta 37iliCHEHO iX aHasli3. 30KpeMa, MpeCcTaBaeHo rpadiku
PI3HMIb HANIOPIB B MACHUBI IPYHTY IPU HEXTYBaHHI Gi0-KOJIbMATAI[EIO Ta IPU ypaxXyBaHHI BILIMBY Oi0o-KoJIbMaTallii B KOHKPETHI MOMEHTH
yacy BifnmoBigHOo. UnMcIoBi ekcriepuMeHTH OKa3asi, 10 Yepe3 [Ba POKH MiCJs TOYaTKy IPOIecy KOHCOJIAAIil B OKOJI HIDKHBOI MeKi
JIOCJIIZKYBAHOTO MACUBY IPYHTY TOBIMHOIO 10 METPiB, HAUIMIIKOBI HAOPU CIAZAIOTh BiJ MOYaTKOBOro 3HaveHHs 10 M 10 4 M. HailGinbimmii



BILIMB KOJbMATAIlisl [IOp MIKPOOPraHisMaMu Ma€ B OKoJIi BepxHboi Mexi. Ha rombuni 1 m npu t=180 ai6 pisauns wanopis csarae 2.4 m. e
ckmagae 6xmsbko 200 % Bix posmofiy Hamopis 6e3 ypaxyBaHHsI BIUTHBY 6io-KosbMaraiii. 3 yacoM edekT BILUIMBY OaKTepiil Ha po3moin
HAIOPIiB B OKOJI BepXHbOI Meski 3MeHiryeTbesi. O/HaK 1eil eeKT MommpIoeETbCsl Ha BeCh MAaCUB IPYHTY, @K JI0 HIKHBOI Mexi. Tak mpu
t=540 1i6 Ha HUKHIT Mexi edekT Gio-KoJIbMaTaIll TPUBBOAMTH 0 TOTO, MO0 HAAIMIIKOBI Harmopu Ha 1.8 M OGijblmi, aHiX A BUMAAKY
(iaprpartii uncroi Boau (BigHocHe 361ablIeH s cKaagae 61u3bKko 80 %).

ITporecu Gio-kosbMaTallii, IK Pe3yJabraT PO3BUTKY MIKPOOPraHi3MiB, iHTEHCH(DIKYIOTbCS MPU HAAXO/UKEHHI B MOPUCTE CEPEJOBHIIE
OpraHiyHUX XiMiUHUX pedoBUH. TOMy 3 IIPAKTUYHOI TOUKH 30Dy AOCJI/KEHHS 0COOIMBO AKTyaJIbHI /IS CXOBUIIL 1106y'r0314x BIJIXO/IB Ta
CTIlfKOCTI X TPYHTOBHUX OCHOB. | TPOBOANTH iX [OIJIBHO caMe METOAAMU MATEMATHIHOTO Ta KOMII I0TEPHOTO MOJIETIOBAHHSI.

Kui0uoBi cioBa: HaUIMIIKOBI Halopu, Gio-KoJibMaTallist, OpraHiuti BiIX0[1, METO/l CKIHUEHHUX eJIEMEHTIB, (piabTpaliiiina KoHCo i ais.
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PO3POBKA ®EPYMBMICHHUX COPBIIIITHUX MATEPIAJIIB /IJIs1 OUYHIIEHHSA BO/I BIJ CIIOJIVK
APCEHY (c. 35-42)

M. I. Jlitunceka, T. A. {ouunosa, O. I. Iuymesckas, B. O. TapaGaka

CrarTst npucssyeHa pos3poOIi crnocoby OTpUMaHHSA Ta BUKOPHCTaHHs (HepyMBMICHUX cOpOLiHMX MarepiaaiB st edexTHBHOTrO
BU/IQJIEHHSI CITOJIYK aPCEHY PI3HUX CTYIEHIB OKUCHEHHS 3 BOAHOTO cepenosuia. Jloope BioMo, 1o yci crosyku apceHy 3ryOHO Ai0Th Ha 6ioTy
gyepes3 CBOIO BUCOKY TOKCHYHICTD. Y CTaTTi TEOPETHYHO Ta eKCIIePUMEHTAILHO 0OIPYHTOBAHO BHOIp (hepyMBMICHUX MaTepialis, sk OCHOBHOTO
copOiiiHOro MaTepiay st BUAAJIECHHS CIIOJYK aPCEHY 3 BOIHOTO cepeloBrina. PisHumu criocobamu (reTeporeHHIM i FOMOT€HHIM METOIaMU
XIMIYHOTO OCAJIKEHHSI) CHHTE30BaHO cepiio (hepyMBMICHUX aficOPOEHTIB, cepet AKUX MOPOIIKOBI, 3ePHICTI Ha OCHOBI aKTHBOBAHOTO BYT1JLIS Ta
cycnensiitni copberTr. EXcriepuMeHTaIbHUMU OCTIUKEHHSIME I ATBEPIKEHO, 10 a1copOIIiiiHe BUIYUEHHS apCeHAT-I0HIB Ha (hepyMBMIiCHUX
copOIiHIX MaTepiaiax BiAMOBIae nceBno-apyromy mopsaky peaxitii (R2=0,999), o € nputamanumum agcopOIiiinmM mporecam. Busnadeno,
1[0 OKCUTIZAPOKCH/IHI COPOILiiiHI MaTepiasi, OTPUMAaHi METOIOM TOMOTEHHOTO OCA/IPKEHHSI, IEMOHCTPYIOTh BUIILY cop6ui1‘/’my akTuBHICTH(710 70
mr/t st As(IIT) ta mowax 70 mr/r miast As(V)). Beranosieno, mo gepymBmicti copOuiiiii MaTepiajn Ha OCHOBI aKTHBOBAHOTO BYTIJLIS
nokazanu npubau3Ho B 2 pasu MeHury edekTuBHiCTb, Hizk 1mopouikosi copbentu depymy(I11) oxcumy, depymy(III) okcuriapokcuay Ta
amopduoro rizpokeuny hepymy(I1T). TTokazaro, 1110 st BUAAJIEHHsI CyCleH3iiHnX GhepyMBMiCHUX COPONIHNX MaTepiasiB MEePCIeKTUBHIM
€ BUKOPUCTaHHS MiKpo(diIbTpaliinnx MemOpaH. ExcriepiMeHTaIbHIMU JOCTIPKEHHAMU MATBEPAXKEHO, 0 BUKOPUCTAHHSA KOMOiHAIIT
«pibnopucnepcunii pepymy(111) okciriapokcin/mMemGpana» 103BOJISIE He TIIBKU e(EKTUBHO BUAAISATH CIIOJYKH apceHy i3 3a0pyaHeHnx
HUMH BOJI /10 caHitapHux Bumor (Meniie Hixk 10 Mxr As/am3), a if Bianpabosanuii apibHoaMCIIEpCHIIT COPOEHT TTicst TIpotiecy copoitii.

Kmouosi caoBa: copOiiiino-MeMOpaHHuii METO OYMINEHHS, CIOJYKH apceHy, cycrensiiini agcopbentu, depymBmicHi copOiiiini
MaTepiai.
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PO3POBKA METO/IY OIIEPATHBHOTO ITIPOTHO3YBAHHS OKEKI B IPUMILIEHHSIX OB'EKTIB B
PEAJIbHUX YMOBAX (c. 43-50)

B. B. ITocnenos, B. A. AuapoHog, €. O. Pu6ka, M. O. Camoiinos, O. M. Kpaiiniokos, 1. 0. Bipokos, T. 0. Byrenko,
I0. C. Besyria, K. M. Kapneup, E. O. Kouanos

3amporoHOBAHO METO/I OIEPATHBHOTO MPOTHO3YBAHHS IMOKEK, 10 Tependadac MOCIiI0BHE BUKOHAHHS IT'STU mporeayp. Pospobka
MeTO/Iy HEeOOXiIHA /IS IPOTHO3YBAHHSI PAHHIX 3aTOPSTHD B TIPUMITIEHHSX /TSI BKITTS 3aX0/1iB HEIOMYIIEHHS IX TTepepOCTaHHsI B HEKEPOBAHY
dasy ropinHs — noxexy. B pesysbraTi OCIIKEHHSI BCTAaHOBJIEHO, 10 KOPOTKOCTPOKOBUII IPOTHO3 PEKYPEHTHOCTI IIPUPOIIEHb CTaHIB
TIOBITPSTHOTO Cepe/IOBHINA Ha OJUH KPOK Ha OCHOBI IOTOYHOI MipH PEKYPEHTHOCTI € e()eKTUBHOIO 03HAKOIO PAHHIX 3arOPSIHb B IPUMIIIEHHSIX.
IIpu 11bOMY BCTAHOBJIEHO, 1110 /10 MOMEHTY 3arOpsiHHA MaTepiajly CTaH MOBITPSHOTO Cepe/loBUIIA XapaKTePU3Y€EThC AMHAMIUHOI CTIHKICTIO,
SKa OTMCYETHCSA HEPETyJISIPHOIO Ta BUMAIKOBOIO B Yaci 3MiHOIO PEKYpPEHTHOCTI CTaHiB BEKTOPa MOTOYHNUX HMPUPOINEHDb CTaHy HOBITPSHOTO
cepeoBUINA. 3HAYEHHST BKA3aHWX PiBHIB PEKYPEHTHOCTI IPUPOIIEHb CTaHy BU3HAYAIOTLCS piBHAME iMoipHocTi 0,67 i 0,1 Bimmosiano.
IMOBipHICTH peKypeHTHOCTI TTpupoIeHsb ctany 0,67 xapakTepHa Uit 61bInol KiTbKocTi BUMIpsiHUX cTaniB. IIpn saropsiHui Matepiany IuHa
MiKa IMOBIPHOCTi PEKYPEHTHOCTI TIPUPOIIEHb CTAHIB Pi3KO 3MIiHIOEThCS. BifigHauaeTbest mepexij Bi/l IBOX /10 OJIHOTO PiBHSI PEKYPEHTHOCTI,
GJIMBBKOMY IO HYJIbOBOI WMOBIPHOCTI — BTpara AuHaMivuHOI crifikocti (B paitoni 250 Bimriky). Ilomasbina AnHaMiKa XapaKTepU3y€EThCS
TOSIBOIO OKPEMUX BUTAIKOBUX PEKYPEHTHUX TIPUPOIINEHb, IO BiIMOBiIA€ BTPATI CTIIIKOCTI MOBITPSIHOTO cepeloBHINA B puMilienti. B xomui
€KCIIePUMEHTY BCTAHOBJIEHO, 1[0 TOYHICTD IIPOTHO3YBAHHST TOXKEXKI IIPOIIOHOBAHUM METO/IOM CTAaHOBUTS Bif 4,48 % 10 12,79 %, mio cBiunTh
B I[JIOMY TIPO fioro mpare3aaTHicTs. OTpuMaHi TaHi BUSBJSIOTHCS KOPHCHUMH TIPU PO3POOITi HOBUX CHCTEM PAHHBOTO MOTIEPEKEHHS PO
MOKEKY B IIPUMIIIIEHHSX, @ TAKOK MOJIEPHI3alil iCHYIOUMX CHCTEM 1 3aC001B IIPOTUIIOKEKHOTO 3aXUCTY MTPUMIIIIEHb.

KmouoBi cioBa: Mporuo3yBanHs MOKeXKi, 3aTOPSTHHS B TPUMIIIEHHI, Mipa PeKyPEeHTHOCTI, TPUPOIIEHHsI CTaHiB, TIOBITPSIHE CepeIOBUIITE.
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3AKOHOMIPHOCTI BUMHUBAHHS BOJIOPO3UMHHUX ®OCOOPHO-AMOHIIMTHUX COJIEN
BOTHE3AXMWUCHOTIO IIOKPUTTA NEPEBHHU YEPE3 ITIOJIIYPETAHOBY OBOJIOHKY (c. 51-38)

I0. B. llanko, P. /1. Bacumumun, O. M. Measnuk, B. B. Jlomara, O. IO. Ianko, O. II. Bonxapenko

[TpoBeieHO aHali3 BOTHE3aXMCHUX MaTepiajiiB uist jepeB’ssHuX Oy/iBEJIbHUX KOHCTPYKIL 1 BCTAHOBJIEHO HEOOXIAHICTH PO3POOKU
Ha/{HUX METOAIB OCII/IZKEHHS TPOIeCy BUMUBAHHS aHTUIIIPEHIB 3 TIOBEPXHi Oy/IiBEIbHOT KOHCTPYKILii, HEOOXIAHUX JI/I1 CTBOPEHHS HOBUX



THUIIB BOTHE3aXUCHUX MaTepiaiis. ToMy BUHHMKAE HEOOXIJHICTh BU3HAYEHHS YMOB YTBOPEHHs (ap'epy /Jiss BUMUBAHHS | BCTAHOBJEHHS
MeXaHi{3My TaJbMyBaHHs TepeIadi BOJOTH [0 MaTepiany. Y 3B'S13Ky 3 IIM po3po0JieHa MaTeMaTudHa MOJIeTb BUMUBAHHS aHTUTIIPEHIB, TIPU
3aCTOCYBaHHI MOJTIMEPHOI 0O0JOHKH 3 OPTAHIYHOTO MATEPIATy B IKOCTI IOKPUTTS, 10 03BOJISIE OMHUTU ePEKTUBHICTD OJIMEPHOT 060I0HY
KM 32 KiJIBKICTIO BUMUTOTO aHTHIIIPEeHY. 32 eKCIIePUMEHTATbHIMI AAaHUMI Ta TEOPETHUYHIMHI 3AJI€KHOCTSMI PO3PAX0OBAHO IMHAMIKY BUXOY
AHTHUITPEHIB 3 BOTHE3aXUIIEHOTO 1Tapy MOKPHUTTs, 110 He nepesunrye 1,0 %, ta BignosigHo 3a6esueqye BOTHE3aXUCT JiepeBUHU. Pesyibratu
BU3HAYEHHS BTPATH Macl 3pasKa ITiJ] yac BIIIMBY BOAM BKa3yIOTh Ha HEOANO3HAYNHUII BIUIMB MPUPO/N 3aXHCTy Ha BUMHUBAHHA. 30KpeMa, 1ie
nepenbavae HagBHICTD JaHUX, JOCTATHIX JJIsI IKICHOTO HPOBEICHHS 1pollecy rajabMyBaHHs Judysii BOJIOrH Ta BUSABJIEHHS HA HOTO OCHOBI
MOMEHTY 4acy, 3 SIKOTO MOYMHAETLCS Ma/iHHs e(eKTUBHOCTI TOKPUTTA. ExcriepnMenTaIbHIMI AOCTI/PKEHHAMN TATBEPXKEeHO, 0 3Pa3oK
BOTHE3aXUIIEHOI JIEPEBUHN TTicJs eKkcro3utlii Boau npotsrom 30 1i6 BUTPUMAB BIUIUB TEMJIOBOTO MOTOKY. 30KpeMa BTpaTa MacH JAePeBUHU
TTCJIST TeMITEPaTYPHOTO BIUTHBY CTAHOBUIIA MeHIe 6 %, a TeMIlepaTypa ANMOBHX Ta3iB He mepesunqiia 185 °C. TakuM 4nmHOM, € HifCTaBN
CTBEp/UKYBATH IIPO MOMKJIMBICTD CIIPIMOBAHOTO PETYJIIOBAHHS IIPOIECIiB BOTHE3aXUCTY JEPEBUHM IIISAXOM 3aCTOCYBAHHS IMOJIMEPHUX
TIOKPUTTIB, 3/[aTHUX YTBOPIOBATH Ha TIOBEPXHI BOTHE3AXWIEHOTO MaTepiasly 3aXMCHUN IMap, SIKUH TaabMy€ MIBU/AKICTb BUMHBAHHS
AHTUITIPEHiB.
Kao4oBi cioBa: 3axucHi 3acobu, BTpata Macu, 00pOOJIEHHS TIOBEPXHI JIePEBMHI, BIMUBaHHs aHTUITI PEHY, TToJTiMepHa 000TOHKA.



