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FPAHYJIbOBAHI MATEPIAJIN HABKOJ1O HAC

O.l. lepacumosB
OOdecbkul depxxasHuUli eKoroaiyHuUl yHieepcumem, YkpaiHa
ogerasymov@mail.ru

Pobota npucBsyeHa ornsgy CTaHy OOCHiQKeHb B akTyarbHOMY HanpsiMi
Cy4acHol isnkn M'akoi maTepil, WO CTPIMKO pPO3BMBAETLCA: (i3uLi rpaHynbOBaHUX
Martepianis, SAKki NPOSABNAIOTb YHiKanbHi, MPOMDKHI NO BIOHOLWEHHIO [0 BiAOMUX
arperaTtHMX CTaHiB: rasiB, piavH, amopdHuUX | TBepaux TN | AKi € CcKnagHuMmw,
©araTo4acTUHKOBUMMU, HeNiHINHUMWN, ONHAMIYHUMMN, anccunaTuBHUMN
MiKpOMEeXaHiYHUMU cucTemMamMu.

Bucsitnioloteca geski TUNOBI, YaCTO €eKCTpaopAWHAapHI, SIK CTPYKTYPHI Tak i
AVNHaMIYHI BNacTUBOCTI TakMX CUCTEM, a TakKOX OBroBOpPHOKTLCHA OKpeMi Hanpsamu (y
TOMY 4ucni, Ti WO Hanexatb aBTOPOBI) iX AocnigkeHb. [AUCKyTytoTbCca npobnemun i
nepcrnekTMBM pPO3BUTKY 3arasnibHoOl Teopil i meTodiB i3MYHOro i 4YmMcenbHOro
MOJENOBaHHA TakMX MaTtepianiB, 1X afeKBaTHICTb, @ TaKoX - TeMW | MUTaHHA, HKi
KngarTb BUKNUK doisnLi rpaHynsoBaHOI MaTepi

MULTISCALED ANALYSIS OF IMPULSE/ENERGY TRANSPORT IN 1D
NONHOMOGENEOUS HERZIAN CHAIN

O.l. Gerasymov, A.Ya. Spivak, N.Vandewalle+
Odessa State Environmental University, Ukraine
+GRASP, University of Liege, Belgium
ogerasymov@mail.ru

Familiar FPU problem nevertheles has been studied in many details leave to us a
set of nonclear aspects concerned physical argumentation of dynamic proccesses which
happens at intermitency between discrete and continous limits of the equations which
governed the wave transport in complex dynamic media.

Towards these aspects the intensive study of the transmission of energy impulse
through the low-dimmensional systems of discrete particles which interract with each
others by elastic forces shows us the possibility of specific transformation which
happens between dispersive and nonlinear modes(like solitons).We show how already
in the linear approximation in nonhomogeneous systems the formation of nonlinear
modes can be induced with the help of disordering which interplay with other parameters
like nonlinearity and dimmension.For low-dimensional (1D) systems which are always
topologically ordered we apply Dayson concept of disorder to show the possibility of the
formation of localized modes already in linear limit.

We found a set of rigorous solutions of governed equations for wave transmition
througth 1D Hertzian chains either under the finit length or infinite length including the
case of specific decoration.

Obtained results shows a complex multiscaled character of the wave transport in 1D
nonhomogeneous systems of the force centers which happens at intermitency between
discrete and continous limits for governed equations.The applicability of WKB approach
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for linking the solutions related to the different scales of wave transport in
inhomogeneous media has been discussed.

1. Gerasymov O.l.,, Vandewalle N. Towards rigorous solutions of the problem of
impulse transport in nonhomogeneous Hertzian chain. //Ukranian Journal Dopovidi
NAN.-2012.-Ne8.-C.67.

2. Lumay G, Dorbolo S, Gerasymov O and Vandewalle N. Experimental study of a
vertical column of grains submitted to a series of impulses. //Eur. Phys. J. E -2013.-
Vol.36, N16.

SEMIEMPIRICAL KIRKWOOD-BUFF INTERPRETATION FOR ISOTHERMAL
COMPRESSIBILITY EXCESS OF LIQUID BINARY MIXTURES

O.l. Gerasymov, F. Aliotta+ and C. Vasi+
Odessa State Environmental University, Ukraine
+Consiglio Nazionale delle Ricerche (CNR), Istituto per i Processi Chimico-Fisici,
Messina, Italy
gerasymovoleg@gmail.com

In describing any structuring effect resulting from mixing in any multicomponent
system, the relevant information can be get from the knowledge of the values of the
thermodynamic parameters as volume, pressure, temperature and chemical potential. In
principle, one can be led to imagine that a comparison of the state functions of the
mixture with those corresponding to the pure components can be enough for extracting
information about the nature of the interaction among components. Even if such an
approach is widely adopted, it should be clear that it faces us immediately with the
difficulty of introducing a number of definitions and approximations.

A relatively simple example can be represented by the binary mixture of two pure
liquids which are able to dissolve one into the other over the whole range of possible
concentrations. If one would be able to define a reference system, in which the two pure
components have exactly the same properties of the real systems and in which the
properties of the mixture are not affected by the mixing, then the play would be done.
Any deviation of the properties of the real system from those of the reference system
can be immediately assigned to the interaction between the components after the
mixing. Following such an approach the reference systems is immediately individuated:
it should be a system where i) each of the two components has no tendency towards
self-aggregation; ii) the two existing species have no tendency to aggregate one each
the other; iii) no structuring effect takes place due to excluded volume interactions.
Strictly speaking, the condition i) and ii) can be related with the chemical nature of the
two species but the condition iii) implies the assumption of a vanishing density.
Apparently we have reached the conclusion that a low density mixture of the two
components, i.e. a gas-like system, can represent a good candidate as the reference
system. Once the reference has been individuated, we have just to compare the
experimental values with the prevision from an ideal model following the Raoult’s law. It
is quite obvious how the above defined reference state can be over-simplified. In dealing
with systems characterized by a not negligible density any comparison with ideal
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behaviors must be taken with serious caution. Ideality implies the assumption that each
of the volumetric and energetic properties of the mixture can be written as the linear
combination of those of pure components, weighted by their relative concentrations. The
idea arises from the observation that any quantity can be locally expressed as a linear
expansion, which means that can be locally approximated by the tangent at its
representative curve in the point of interest. But the extrapolation of the linear behavior
towards the pure component often shows the existence of some divergence, which
means that the pure component alone can be affected by excess volume. One can try to
overcome such a difficulty reversing the perspective, i.e. adopting the experimental
value for one of the pure components as the reference and linearly extrapolating this
value making it vanishing. The present paper is devoted to semiempirical interpretation
of the excess properties of simple binary mixtures with help of Kirkwood-Buff theory (KB)
which formally based on determination of statistical correllational integrals [1]. We
propose semiempirical Pade-interpolation of KB expression which we made
selfconsistent after superimosition with experimental information concerarned isothermal
compressibility of selected binary mixtures. By use of this semiempirical construction we
got an output in form of expression for isothermal compressibility excess which depends
only from the concentrations of the components and the partial parameters of the
reference systems. Theoretical description described upper, we compare with
experimental study of / binary mixture .We got satisfactory agreement of theoretical
results and experimental data (which has been extracted from the sound speed
measuring [2]).

1. Gerasymov O.l.Statistical description of excess properties of many-particle binary
systems. Ukr.Journ.Phys.(2015)-Vol.60, N4.-P.324.

2. F. Aliotta, J.Gapinski, M.Pochulsky, R. Ponterio, F.Saija, 210 G.Salvato, J. Phys.
Chem. (2007),Vol.126, 224508.

FRACTIONAL DYNAMICS IN POROUS MEDIA: APPLICATION TO SOME
ENVIRONMENTAL PROCESSES

I.S. Andrianova
Odessa State Environmental University, Ukraine
andris41l@yandex.ru

In the past three decades, fractional and fractal calculus (that is, calculus of
derivatives and integral of any arbitrary real or complex order) appeared to be an
important tool for its applications in many fields of science and engineering. This theory
allows facing, analytically and/or numerically, fractional differential equations and
fractional partial differential equations. In particular, one of the several applications deals
with anomalous diffusion processes. Anomalous diffusion has been known since
Richardson’s treatise on turbulent diffusion in 1926 [1] and today, the list of system
displaying anomalous dynamical behavior is quite extensive.

For example, the prediction of landslides and the discovering of the triggering
mechanism is one of the challenging problems in earth science. Landslides can be
triggered by different factors, but in most cases the trigger is an intense or long rain that
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percolates into the soil causing an increasing of the pore water pressure. The technique
of fractional calculus is suitable for modeling the water infiltration (i.e., the pore water
pressure diffusion in the soil) and the dynamical processes in the fractal media [2, 3].
Considering that our understanding of the triggering mechanisms is limited and
alternative approaches based on interconnected elements are meaningful to reproduce
transition from slowly moving mass to catastrophic mass release, we are motivated to
investigate mathematical methods, as fractional calculus, for the comprehension of non-
linearity of the infiltration phenomena and particle-based approach to achieve a realistic
description of the behavior of granular materials..

1. Richardson L. F. Atmospheric diffusion shown on a distance-neighbor graph // Proc.
R. Soc. Lond. -1926. — A 110. — p. 709-737.

2. Tarasov V. E. Fractional Hydrodynamic Equations for Fractal Media // Annals of
Physics — 2005. — Ne318(2).— p. 286-307,

3. Fukuzono T. A new method for predicting the failure time of a slope// Proc. 4th Int.
Conf. Field Workshop Landslides. Tokyo: Jpn. Landslide Soc.—1985- p.145-150.

BEGINNING OF GRANULAR PHOTONICS

M.M. Khudyntsev
Odessa State Environmental University, Ukraine
nh@te.net.ua

The theoretical background and the basis for a new direction of solid state optic —
granular photonics has been discussed considered. Concept basis related to
propagation of electromagnetic radiation in the different systems which morphology
developed in meso- and macro-scales (granular materials) is applied for describing of
their specific properties (namely, the existence of band-gape- like effects in
electromagnetic waves propagation). Relevant experiments related to granular
photonics which are already reported has been discussed.

RADIOACTIVE HORMESIS: DEFINITIONS,MISCONCEPTIONS,
DEBATES AND ITS RELEVANCE TO RISK ASSESMENT AND
ENVIRONMENTAL SAFETY TECHNOLOGIES

O. Gerasymov, O. Lukyanchuk+
Odessa State Environmental University, Ukraine
+0Odessa National Medical University, Ukraine
ogerasymov@mail.ru

A nuclear probabilistic risk or safety assessment (PRA or PSA) is a scientific
calculation that uses very pessimistic assumptions and models to determine the
likelihood of plant or fuel repository failures and the corresponding releases of
radioactivity. Although PRAs demonstrate that nuclear power plants and fuel
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repositories are very safe compared with the risks of other generating options or other
risks that people readily accept, frightening negative images are formed and
exaggerated safety and health concerns are communicated. Large-scale tests and
experience with nuclear accidents demonstrate that such incidents expose the public to
low doses of radiation, and a century of research and experience have demonstrated
that such exposures are beneficial to health. PRAs are valuable tools for improving plant
designs, but if nuclear power is to play a significant role in meeting future energy needs,
we must communicate its many real benefits and dispel the negative images formed by
unscientific extrapolations of the harmful effects that occur at high radiation doses.

is no evidence of an increase in the incidence of adverse genetic effects, even among
the Japanese atom bomb survivors. On the contrary, there is evidence of lower
incidence of congenital malformations after exposure to low dose rate radiation. And
there is evidence of a lower incidence of cancer mortality. Secondly, the probabilities for
events and the corresponding radiation doses used in PRAs are unrealistically high.
Recently, an evolutionrevolution has begun in safety analysis technology to examine the
assumptions and the conservatisms in order to model reality more accurately [1].

Recent discoveries indicate that oxidative DNA damage occurs naturally to living
cells at an enormous rate. Survival to old age depends on the performance of a very
capable damage-control biosystem, which prevents, repairs, or removes almost all the
DNA alterations.[2] Those DNA alterations not eliminated by this protective system are
residual mutations, a very small fraction of which eventually develops into cancer. The
rate of DNA mutations caused directly by background radiation compared with the rate
produced by endogenous oxygen metabolism is extremely small. While high doses
decrease biosystem activity, causing increased cancer mortality, low doses stimulate
biosystem activity causing lower-than-normal cancer mortality. Stimulation of the
immune system increases the attack and killing of cancer cells (including metastases)
globally [3] .

The evidence of hormetic effects of radiation exposure on cancer has lead to
recent applications of whole-body, low-dose irradiation therapy for cancer, with no
symptomatic side effects [4]. Research has demonstrated that a low dose increases
cancer latency even in individuals who are radiation sensitive and cancer prone [5]
.Even chronic exposures appear to prevent cancer and genetic defects, based on a
study of 10,000 residents who lived 9-20 years in Co-60 contaminated apartments — a
collective dose of 4000 person-Sv. About 230 cancer deaths were expected, plus 70
radiation-induced deaths, but only 7 were observed. Forty-six genetic defects plus 18
radiation-induced cases were expected, but only 3 were observed. In 1983, the average
dose was about 74 mGy, and the maximum was 910 mGy — well within the range of
biopositive effects.

We address to given upper overwiev the question:can we propose any bio-
physical model where somewhat like hormesis(or simply positive criterium)could comes
from more or less clear (even model) argumentation? Taking into account a defenitive
nonlinear character of the phenomena (as in general all the problem of environmental
safety technologies are) we preliminilarly conclude that the problem at the moment can
be qualified just as a phenomena like stohastic resonance in the theory of dynamic
systems [ 6 ].We discuss also the problems of the existence (absence ) of reproducable
phenomenological basis(statistics) which can be trusted ,observable reminiscences with
physical phenomena (phase transitions and critical proccesses )and the ways of
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developing practical analytical models which can increase theoretical basis of
environmental safety technologies and risk assesments related to issue of radiative
instrument.

1. LUXAT JC. “Safety Analysis Technology: Evolution, Revolution and the Drive to Re-
establish Margins. Can Nucl Soc Bulletin 2000;21(2):32-39.

2. POLLYCOVE M, FEINENDEGEN LE. “Radiation-Induced versus Endogenous DNA
Damage: Possible Effects of Inducible Protective Responses in Mitigating Endogenous
Damage”. Human & Exp Tox 2003;22:290-306.

3. LIU S-Z. “Nonlinear Dose-Response Relationship in the Immune System Following
Exposure to lonizing Radiation: Mechanisms and Implications”. Nonlinearity in Biology,
Toxicology and Medicine 2003;1(1):71.

4, CUTTLER JM, POLLYCOVE M. “Can Cancer be Treated with Low Doses of
Radiation?” J Am Phys Surg 2003;8(4):108-111.

5. MITCHEL RE, JACKSON JS, MORRISON DP, CARLISLE SM. “Low Doses of
Radiation Increase the Latency of Spontaneous Lymphomas and Spinal Osteo-
sarcomas in Cancer-prone, Radiation-sensitive Trp53 Heterozygous Mice”. Radiat Res.
2003;159(3):320-327.

6. Moss F, Ward LM, Sannita WG 2004. "Stochastic resonance and sensory information
processing: a tutorial and review of application". Clinical Neurophysiology 115 (2): 267.

COMPUTER SIMULATION OF SPINODAL DECOMPOSITION
BY KINETIC MEAN FIELD METHOD

V.M. Bezpalchuk, A.M. Gusak
Bohdan Khmelnytsky National University of Cherkasy, Ukraine
bezpalchukv@gmail.com

The general description and application of the Marten-Erdelyi-Beke kinetic mean
field method (KMF) for atomistic computer simulation are presented. This model
determines that concentration prescribes to a particular site (atom). Rate of change of
concentration in each site of sample is define d according to matter conservation and
corresponding local flux density balance at each site.

The research aims at the improvement of the KMF method and simulation with it
the process of the spinodal decomposition in the binary alloy sample. The original
method was generalized for vacancy diffusion mechanism at three-dimensional case.
The simulation, by generalized KMF method for three-dimensional sample case, was
made for binary alloy nanoparticles and nanowires. Using the original and the expanded
methods the computer simulation of spinodal decomposition for binary system, was
made, using different asymmetry coefficients and values of components mobility.

1. Martin G. Atomic mobility in Cahn’s diffusion model / G. Martin // Phys. Rev. B —
1990. — Vol. 41.— P. 2279-2283.

2. Erdélyi Z. Interface Sharpening instead of Broadening by Diffusion in Ideal Binary
Alloys / Z. Erdélyi, I. Szabé, D. Beke // Phys. Rev. Lett. — 2002. — Vol. 89.
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3. Storozhuk N. Mean-field and quasi-phase-field models of nucleation and phase
competition in reactive diffusion / N. Storozhuk, K. Sopiga, A. Gusak // Philosophical
Magazine .— 2013. — Vol. 93. — P. 1999-2012.

PHYSICS MEET MEDICAL SURGERY

S.V. Zipovias
Odessa National Medical University, Ukraine
physics@odeku.edu.ua

Small amounts of air often get into the blood circulation accidentally during
surgery and other medical procedures (for example a bubble entering an intravenous
fluid line), but most of these air emboli enter the veins and are stopped at the lungs, and
thus a venous air embolism that shows any symptoms is very rare.

Gas bubbles of oxygen, carbon dioxide and nitrogen when being injected into the
degassed plasma and whole blood therefore has to be an object of detailed study either
from the side of surgery or from physics(fluid mechanics and thermodynamics). For
instance interesting question is to study the following effect: The bubble size is
measured at time intervals until the bubble is completely dissolved in the liquid. We are
not absolutely sure: isn’t it? Is the bubble size only parameter which control this intuitive
phenomena? Physical quantities governing the dissolution of gas bubbles are identified
and their effects has to be examined in many details with accounting of medical
circumstances. Especially this is important because a numerous applications of such a
study which include the dissolution of gas emboli in human body and the extracorporeal
oxygenation of the blood during open surgery. Naturally this research must be
superimposed with medical observations which formate a phenomenological basis. This
scenario could bring us to formulation an important practical (and argumented
theoretically, namely physically!) scenario of safed open surgery from catastrophic
scenario which could happen. | would like to express my deep gratitude to Professor
O.l. Gerasymov for his master governing of my orientation in outlined upper problem
from the physical point of view.

®I3UYHE MOAENIOBAHHA AL COPBLIIMHUX BNACTUBOCTEWU NPA®EHA

O.l. Fepacumos, A.H. CocpoHkos, H.[1. MonoBa
OOdecbkul depxkasHuUll ekoroaiyHuU yHieepcumem, YKpaiHa
ogerasymov@mail.ru

BigkputTa, OTpMMaHHA Ta BMBYEHHSA BIAaCTMBOCTEN rpadeHa nocnyxuso
OoCHOBOKW Ana 6e3nivi HaykoBuxX JocnigpkeHb. byaydnm opHowapoBOi [BOBUMMIPHOT
BYrneLueBOl CTPYKTYpOK B cKknagi KpucTtaniyHoro rpacdpity rpadeH uikasui CBOIMU
YHiKanbHUMN  QDi3NKO-XIMIYHUMM  BNAcTUBOCTAMM | nepcnektuBamMu 1X MpUKNagHoro
BUKOPWUCTaHHSA. MaeTbca Mpo BMCOKY €neKTpo- i TennonpoBiAHOCTI, PerynboBaHo
LUMPUHOO 3a6OPOHEHOI 30HU, 3aNeXHO eNEeKTPOHHUX XapaKTePUCTUK Bid HAABHOCTI Ha
NOBEpPXHIi rpadheHy npuegHaHMx pagukanis pisHOI NpMpoau, BENNKUA PYXIMBOCTI HOCIB.
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Kpim Toro, 6arato 3ycunb AOKNagaeTbCs AN MOSICHEHHSA CTPYKTYpU rpadoeHa.
Pesynbtatn ekcnepMMeHTy Ta po3paxyHKWN, BUKOHAHI METOLOM MONEKYNSPHOI AUHAMIKW,
BKa3ylOTb Ha XBWUNACTY CTPYKTypy rpadpeHa. Lium HamaratoTbCs MNOSCHUTU npupoay
CTINKOCTi MOro OBOBUMIPHOI KpUCTamni4YHOI CTPYKTYpU. Xo4a MOBHE PO3YMIHHA B LIbOMY
MATaHHI We He [ocdarHyTo, i B 6GaraTbox nabopaTtopisx nNpOBOASATLCS aKTUBHI
ekcrnepuMeHTanbHi JOCNIAKEHHS | po3paxyHKM No JaHOMY MUTaHHIO.

Binbwicte peanbHUX NOBEPXOHb € HeogHopigHumun [1-3].  [MpuydnHoto
HeOAHOPIAHOCTI, 30Kkpema, MOXyTb OyTn ToukoBi AedpekTn. HacTinbkm X 4acto
3ycTpivaloTbCa i NiHiNHI gedekTn, cepeq sikux ocobnmee Micue 3anmaloTb CXOaUHKK [1].
3anexHo Big MeToady CUMHTe3y, TeMrnepaTypu Ta iHWWUX YMOB, NOBEPXHS rpadpeHa Tex
MICTUTb CTPYKTYPHI aedekTn., Aki BigobpaXkaloTbCsl Ha NOro0 MEXaHiYHUX, ENEKTPOHHUX i
TPAHCMOPTHI XapakTepucTuki. Hambinbl iCTOTHUMW € BaKaHCIMHMX, agcopbaTHUn
nedektn. Ledekt CroyHa-Yenbcy, a TakoX AedeKkTn OMCNOoKaLMOHHOro Tuny, SKi
NPoOSABNAITLCA B 3MIlLleHHI (pparMeHTiB rpadeHOoBOro wapy oAuH BiQHOCHO OOHOro
(cxoanHKNn).

Apcopbuis nNpocTMX MOMEKysT Ha HeoOHOPIOHMX MNOBEPXHSX BuMBYanacs,
noumHatoum 3 30-x pokiB XX cTonitTa, i 1o4i X 6ynn nobyaoBaHi NPOCTi TEOPETUYHI
MOZeNi, WO Npm3BOAATb NPU PISHUX NPUNYLLEHHAX OO KIMAacUYHUX i30TepMamM TbOMKiHa,
®penHgnixa-3enbgoBuda i T.4. [4]. Y BCiX uMx Mogensax po3rnaganuca TinbKu
BMMNAOKOBO PO3NOAiNeHi TOYKOBI HEOOHOPIOHOCTI i He BpaxoByBanucs nateparsbHi
B3aemofil. MogentoBaHHS HEOOHOPIAHWX MOBEPXOHb, B TOMY 4MmChi | cxigyacTux
NMOBEPXOHb, 3HAYHO CKMagHie, HK MOoAEentoBaHHS oaHopigHuMx cuctem [5-7]. Mu
0obroBopMMO MNpPOCTY MOAefb LOPCTKOK (CTyniHYacTow) noBepxHi. B skocti moaeni
agcopbuiHoro wapy NnpyunMemo Moaenb rpaTkoBOl ra3y, po3nofifieHoro Ha KBagpaTHoi
pewiTui. byaemo BpaxoByBaTuM narteparbHi B3aeMoAil MiXK Hanbnvkummum cycigHimm
Monekyrnamu. lNoganblumii aHania npoBegeMo 3 BUKOPUCTAHHSAM MeTody TpaHcdep-
matpuui. [Nigcymkom € nobygosa ¢asoBux giarpam (TEHT) gocnigKyBaHol moaeni. Hawa
MeTa - BCTAHOBUTWU HEMOHOTOHHA 3MiHa 3areXHOCTi JIoKanbHOI CTYNneHs MNOKPUTTS
NOBEpPXHI Bif XiMIYHOro NoTeHujiany i, Takum YMHOM, NokKa3aTh MOXIMUBICTb YNpaBriHHS 11
BNacTMBOCTAMM 3a AOMOMOrOK BapitoBaHHSA KOHTPONbOBaHWMMMK NapameTpamMu mogeni.
3B'I30K KOHTPONbOBAHMX BIIACTUBOCTEN MOBEPXHi 3 1I KOHKPETHO agcopbuinHnmm
BNacTUBOCTAMM CKNage npegMeT noganbLlunx AOCHigKEHb.

1. Zangwill A. Physics at Surfaces, Cambridge University Press, 1988.

2. Rudzinsky W., Everett D.H. Adsorption of gases onheterogeneous surfaces,
Academic press, London, 1991.

Rudzinsky W., Steele W.A., Zgrablich G. (Eds.). Equilibria and Dynamics of Gas
Adsorption on Heterogeneous Solid Surfaces, Elsevier, Amsterdam, 1997.

Tamaru K. Dynamic heterogeneous catalysis, Academic Press, New York, 1978.
Uebing C. Phys. Rev. B. 49 (1994) 13913.

Bulnes F., Ramirez-Pastor A.J., Zgrablich G. Phys. Rev. E. 65 (2002) 31603.

Tovbin Yu.K., Rabinovich A.B. Langmuir, 20 (2004) 6041.
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POJIb ®I3UKN Y MOAENIOBAHHI OCBITHbOI CACTEMU NIATOTOBKU
OAXIBUIB Y TANY31 SAXUCTY HABKOJIMLWUHBOIO CEPEAQOBULLA

N.C. Kypawkina, B.B. KypaTHukoB
OO0decbKul OepxkasHuUl eKosro2iyHUU yHieepcumem, YkpaiHa
kuryatnikovl@ukr.net

BuBYeHHA (pyHOAMeHTanbHUX OuCUMNIIiH B OCBITHIM nporpamMi  NiaroToBKK
daxisuiB, i nepw 3a Bce Qi3nKN, CNpUSe PO3BUTKY Y BUMYCKHWUKIB CaMOCTINHOro
MUCHEHHS Ta 34i6HOCTI CaMOCTINHO NPMIMATK Yy NPaKTUYHUX YMOBaX NOTPIOHI piLleHHS.

OcobnmnBocTaAMM MOAENOBAHHA OCBITHBOI CUCTEMM MiATOTOBKM iHXEHEPIB Y ranyai
3aXUCTY HaBKOMULLHBOrO cepefioBuLLa €:

- OfHe 3 LleHTpanbHUX MicLb i3nKK cepes, iHWNX ANCUUNAIH OCBITHBOI Nporpamu;

- 3aranibHa MeTa nNiaroToBKM oaxiBuiB, dAka cknagaeTbcs y nobyaosi 4i3nKO-TEXHIMHUX
KOHUenuin, isnyHnx mogenen ta 3acobiB 3axncTy HaBKOSMLLHBOIO CepeaoBULLA;

- BUKOPUCTAHHS Y HaBYaHHI (PisnyYHUX (TEOPETUYHMX Ta ekcrnepuMeHTarbHUX) MeTo4B;

- BUBYEHHS i3NYHMX MOAENEN CUCTEM LOBKINNSA (arperaTHi, TEpMOAMHAMIYHI, CyLinbHO-
MEeXaHiyYHi, 3a xapakTepoM — HeniHilHi, JMHaMIYHI Ta CTOXaCTUYHI);

- (Pi3MYHUIN XapakTep 30BHILLHLOIO BMSIMBY, SKUA SBNSIE COOOK aKTUBHI Ta NacuBHI
dakTopu (pagiauiiHe OMPOMIHIOBAHHS, €eneKkTpoMarHiTHe, akycTuyHe, Tenrnose
BUMNPOMIHIOBAHHS, LUKIONMBI JOMILLKN).

MpodbecinHa nigrotoBka BUMYCKHUKIB (BMBYEHHS TEXHOSIONW, @ TaKOX KOHCTPYKTUBHUX
Ta IiHXEHepHUX erleMeHTIB TEeXHOMOrYyHOI CUCTEMWU  3axXUCTYy  HaBKOJSIULLHBLOIO
cepenosuwia) byayeTbca Ha 6a3i BUBYEHHS OCHOBHUX NPUHLMMIB Ta 3aKOHIB i3nKMN.

OcobnmMBOCTI METOLOMNOrNYHNX aCneKTiB ONUCY PIBHIB Ta OLIHKM AKOCTI OCBITU Y
TepMiHONOrii KOMNETEeHUi Ta pesynbTaTiB HaBYaHHSA, SKi nondrawTb Afs AaHOro
BMNAAKy Y NpeBantoBaHHi KOMMETEHLUiN, WO MakTb Qi3NYHMIA 3MICT Ta 3abe3nedvyloTb
HaMOBHEHHA «f4pa» OCBITHLOI NporpamMn  is4HMMKU  NpUHUMNaMK, MeTodaMu Ta
MOAENAMN.

MO[EJIIOBAHHA MIFPALI,I'[ PAOIOHYKNIAIB Y FPYHTI TA TPYHTOBO-
EKONOrivyHnn PAQIALIMHUA MOHITOPUHI

B.B. KypaTHukoB
OO0ecbkul OepxkasHuUll eKkornoaiyHuUU yHieepcumem, YkpaiHa
kuryatnikovl@ukr.net

AHanisyetbCa Mofenb, Y SKi rPyHT po3rnsgaetbCa sK ckrnagHa 6aratodasHa
cucTema, Wo po3bmBaeTbCA Ha PS4 KOMIPOK, KOXHA 3 SKMX ONUCYETbCH ABOMA
napamMeTpamMu - KOHCTaHTa TPaHCMOPTYBaHHA Ta KOHCTaHTa MPOHUKHEHHS. KoxHa 3
KOMIpOK Bignosigae neBHOMY reosioriMHoOMy naHawagrTy.

PospaxyHku, €Ki 3pobneHi Ha nigctasi uiei mogeni, nokasanu o6O0B’si3koBe
3HWXKEHHA KOHUEeHTpauil pajioHyknigiB 3a 4acoM Ha aBTOHOMHUX faHawadTax, LWo
obymoBneHe BigNOBIAHNMM 3HAYEHHSIMW KOHCTAHT TPAHCMNOPTYBaHHSA Ta MPOHUKHEHHS.
Ha reoximiyHO nignopsigkoBaHux naHawadTax BigbyBaeTbCa  Nepepos3noain
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pagioHyknigiB Ta IX HakonuyeHHs 3a 4yacoMm. MakcumarbHM BHECOK B 3arasibHy [03Y
BUMNPOMIiHIOBAHHA Aae i3oTon Cs y 3B’513Ky 3 MOro NOpPiBHANbHO BUCOKOK aKTUBHICTIHO.

PoarnsHyta mMogenb npu CBOINM HasiBHIW MNPOCTOTI [OCTaTHbO [0Ope onucye
Mirpauito pagioHyknigie Ta Ix nepepos3nofin y cknagHux naHgwadTrax, npo wo CBigvnTb
BiANOBIAHICTb OTPMMaHUX pe3ynbTaTiB BiJOMUM eKCnepuMeHTarlbHUM SJaHUM.

O6roBopOOTLCA MUTaAHHA AOCTOBIPHOCTI 6a3oBoi iHopmauii Ans ouiHkKM Ta
NPOrHO3yBaHHS 3aranbHOro PagioeKosoriYyHOro ctaHy Ha 3abpygHeHUX TepuTopisax, ska
OTPUMYETLCA MNPU NPOBEOEHHI PYHTOBO-EKOMOrYHOro pafiauinHoro MOHITOPUHIY Ta
CTaTUCTMYHOIO aHanidy AdaHux pagiauinHoro 3abpygHeHHs. CTaTUCTUYHWMIA  aHanis
CTOCYETbCA TaKOX HaAIMHOCTI MeToAIB Ta 3acobiB pafiauinHOro KOHTPOSIO NPU HU3bKMX
3HaYEeHHAX BUMIipOBaHMX NapaMeTpiB 6rn3bkux O POHOBUX.

MOAENOBAHHA CMNEKTPIB TAMMA-BUNPOMIHIOBAHHA TA BUKOPUCTAHHA
BIPTYAIIbHOI FAMMA-NTABOPATOPIi GAMMALAB Y HABYAIIbHOMY MNPOLIECI

B.B. KypatHukoB, A.M. KinbsH, A.fl. CniBak
Odecbkul depxxasHuli ekonoaidHul yHieepcumem, YkpaiHa
kuryatnikovl@ukr.net

MoTyXHMM METOAOM Yy HaB4YaHHi papgioekonoriB Ha Oygb-sikomy eTani  iX
nigrotoekn B OOEKY € nabopaTopHuii nNpakTUKymM Ha KOMM'IOTEPHIN  OCHOBI
«TAMMAJIAB», npusHadeHun AN MOLENOBaHHA B peanbHOMY 4aci anapaTypHuxX
raMma-crnekTpiB  HaniBNpoOBIOHMKOBUX Ta CUMHTUNAUIMHMX OeTekTopiB  nig 4ac
BUMIpIOBaHb JpKepen LOBINbHOro pafioHyknigHoro ckrnagy. Komnnekc iHTerpoBaHo Ao
CMEKTPOMETPUYHOIO NPOrpaMHOro 3abesneyeHHs, siKe MnocTayvyaeTbCa nig MapKow
«JICPM» - Binomoro BupoGHMKa NnporpamMmHMxX NpoayKTiB y ranysi cnekrpomeTtpii [1].

Komnnekc FTAMMAJIAB BuKOHY€E 3agadi MOAENOBAHHSA CNeKTpanbHOro po3noainy
pKepern OOBINbHOrO padioHykKnigHoro cknagy, TpaHcdopmadil cnektpa npu B3aemogail
iOHI3yH0HOro BUMPOMIHIOBAHHSA 3 PEYOBMHOM, MEPETBOPEHHSI CMEKTpa B anapaTypHWUi
npw peecTpaLii 4eTEKTOPOM.

MpnadaHH BMiHb Ta HABMYOK, WO € METO nabopaToOpHOro NpakTUKyMy, 3aBXaun
3aBaxana MOXNUBICTb HEenoTpibHOro OMNpoMiHIOBAHHA y pPobOTI 3 pagioakTUBHUMM
isoTonamun. OgHak 3aBasku BipTyanbHin ramma-nadopatopiit GAMMALAB € MOXNMBICTb
BUKOPUCTAHHSA BipTyanbHUX AXXeper iOHi3yr4oro BUNPOMiHIOBaHHS, abo ix Moaenen.

CTBOpPEHHSA Ta BUKOPUCTAHHSA BipTyanbHUX IPKEPEN iOHi3yH040oro BUNPOMiHIOBAHHS
A03BOSISIE TAKOX YAOCKOHANUTU Ta PO3BMHYTU METOAN OUCTAHUIMHOT (POpMU HaBYaHHS,
KONMW CTYAEHTY NO3a MeXaMWn HaB4YanbHOro 3akragy noTpibHO oTpuMmaTu Ta 3acBOITU
NPaKTU4YHI 3HAHHSA Ta BMIHHA Npy poboTi i3 nabopaTopHMMKU Npunagamu.

1. MNaketr nporpamm LSRM. PykoBoactso nonb3oBatens.—Mengeneeso: [T1
“‘BHUNOTPW”, OO0 “NICPM”, http://www.Isrm.ru.
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KBA3INAPOANHAMIKA MILLAHUX OIOH

0.[. CepryHoBa
OOdecbkul depxxasHuUli ekonoaiyHul yHieepcumem, YkpaiHa
physics@odeku.edu.ua

lopoanHamika — po3aain rigpoMexaHikm Npo pyx HECTUCNMBUX PiaWH nig gieto
30BHILLHIX CUIT | MEXaAHIYHY B3aEMOAI0 MK PIANHOKO 1 Tinamu npu ix BigHOCHOMY PYCi.

KBasivyacTuHkm (Big k8asi ... i 4acTku), ogHe 3 pyHAaMeHTaNbHUX MOHATbL Teopil
CTaHy peyvoBMHWU, LLO KOHAEHCYE, 30Kpema Teopil TBepaoro Tina Yactku cepeposuila,
WO KOHAEHCYe, NIOKOPSAKTHCA 3akoHaM KBAHTOBOI MexXaHiku, TOMY BRacTUBOCTI
CYKYMHOCTiI 4YacToK, CKnagoBux TBepae Tino (abo piguHa), MOXyTb 3pO3yMiTV NuLle Ha
OCHOBi KBaHTOBMX BUCTaB. PO3BUTOK KBAHTOBOI Teopil cepeaoBuLy, LLO KOHOEHCYHTb,
NpuBIB 4O CTBOPEHHSA creuianbHuX (isnyHMX NOHATb, 30KpemMa 40 KoHuenuii. OgHum i3
SABULL, B SIKUX BUABNAKOTLCA OCOOMMBOCTI MOBEAIHKM TPaHyNbOBaHMX MaTtepianiB €
dopMyBaHHS i KBazirigpognuHamika B NoBeiHLi OHOH.

[toHun (ogHMHa: gtoHa — HiM. Dune), — dopMun penbedy nickiB, yTBOPEHI BiTPOBOKO
akymynsuieto. lMonormm cxun OOHN NOBEPHYTUIM HA3YCTPIY BITPY i Mae kpyTicTb 8-20°, a
KpyTUM NiaBiTpAHUA — npnbnuaHo oo 32-33° anst cxuny, CKNnageHoro Cyxmm nickom, i Ao
40° — 3BoSIOXXeHUM nickoM. BucoTta groun — Big 5 o 30 M, TakoXX BOHU MOXYTb pyxaTucs
3i wengkictio o 10 m Ha pik.

lMpouec YTBOPEHHSA [IOH PO3BMBAETLCA B AeKinbka cragin. KoxHin cragii
BignoBigae neBHUM  MOPQOSIOriYHMA  TUM  €ONOBUX  HakonuyeHb. HanbinbLui
nepedopMyBaHHA BITPOM MiLLLAaHOro NOTOKY BiAbyBalTbCA nepen BeNUKUMU CyLiNTbHUMMN
nepewkogamn. beanocepenHbO nepen nepelikogaMmn BUHUKAE 30HaA NigBULLEHO!
TypbyneHTHOCTI. BHacnigok Lboro 3Ha4yHa YactuHa maTepiany BigknagaeTbCa Ha NeBHin
Bigdani Big nepeLwkoan 3 HasiTpsiHOro GoKy, Ae POpPMyETbCA acUMETPUYHUIA TopbuK 3
KPYyTUM MigBITPSIHAM CXunoM. MepBuHHI NiaBULLEHHS Ha nilaHomMy 6epesi MoXyTb OyTn
CTBOPEHiI TaKOX LUTOPMOBUM GEeperoBMMm BarioM 4u MPOCTO MilL@HUMM HaKOMUYEHHAMMU
nig Aieto BiTpy.

Arne nocTinHMMA HanNpsMOK BITPY — Le Benuka pigkicTb. Ake HanyacTiwe BiTep
Aye TO 3 ogHoro GOKy, TO 3 iHWOro, i OCb came nig TakMMm BITPOM i HapPOMXKYHTbCS
HanKpacuBili OOHN Y OOPMI 3ipKK 3 YMCNEHHUMN NpoMeHAMU. OCb Taki AHOHU MOXYTb
30epiraTnuca He 0gHY COTHIO POKiB, @ Ha OEeCATKM TUCSM.

1. http://verano.rv.ua/navkolishnij-svit/shho-take-dyuna/
2. http://geoknigi.com/book view.php?id=1390
3. http://www.meteoprog.ua/ua/news/41165/

MNILLAHI BYPI

0.[. CepryHoBa
Odecbkull depxkagHull eKornoeidHul yHisepcumem, YKpaiHa
physics@odeku.edu.ua

MiwaHa 6ypsa (nunoa Oypda) — aTMocdepHe fABuvWEe Y BUMMSAi NepeHeceHHs
KYpsiBM (BENUKUX KINbKOCTEN MUY, YaCTOK FPYHTY, NILLMHOK) BiTPOM i3 3€MHOT NOBEPXHi B
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Lapi BUCOTOHO Kifnlbka MeTpiB 3 MOMITHMM MNOTipLUEHHAM ropu30oHTanbHOI BUANMOCTI. [Mpu
LUbOMY CrnocTepiraeTbCH MigNOM MiCKy Y MOBITPSA | OAHOYACHO OCi4aHHS NUITy Ha BENWKIN
TEPUTOPIi, a TaKoX MOLLUKOMKEHHS MOCIBIB i MillaHMMKM 3aHocamu. BoHu GyBaloTb Y
CTENOBUX, HaMIBMNYCTUHHUX TEPUTOPIAX NNaHeTn. BuHMKaHHA nunoBux Oyp 3ymMOBNEHO
BGaraTbMa YMHHUKaMK, cepen SKMX rofioBHE MicLe nocigatoTb: cunbHU BiTep (noHag 10-
15 M/C), cyxiCTb i pO3NUNEHICTb BEPXHbOro LWapy rpyHTY, BiACYTHICTb abo cnabkuw
PO3BUTOK POCIIMHHOIO MOKPOBY Ha MONSAX, HASBHICTb BESNIMKMX BIOKPUTUX OINSHOK.
Y31MMKy 0O 3a3Ha4vyeHux (hbakTopiB A0OAETLCA BiACYTHICTb CHIFOBOro NOKpoOBY, Hernnboke
npomMep3aHHs i cnabka uemeHTauis rpyHTy. Npu 36inbLUeHHI cnnu NOTOKY NOBITPSA, SKUI
NpOXoauTb NOHaA He3aKpinieHMMW YacTMHKaMKW, OCTaHHI MoYMHaloTb BibpupyBaTu, a
noTiM «ckakaTtuy. NMpun noToptoOYMX yaapax 06 3emno YaCcTUHKU CTBOPHOKOTL APiBHY
nun, ska nigHiMaeTbCca y BUAi cycneHsil. HewopnasHe OOCMiIKEHHS MNpunyckae,wo
novaTkoBa canbTauis KPYNMHOK MiCKY 3a AOMNOMOroK TepTs iHOYUMPYE eNeKTPOCTaTUYHE
nosne. Lli YaCTUHKM OTPUMYIOTb HEraTUBHUWN 3apsa, iKUK 3BISIbHIOE LWe Bifblie YaCTUHOK.
OcTaHHbOW 3Ha4HOW NuoBoto Bypeto 23-24 6epesna 2007 p. 6yno oxonneHo 125103
KM2, Wo craHoBuno wmaimxke 20% nnowi YkpaiHn. HuHi nunosi Gypi TMYyacoBo
BUHWKAOTb Ha NiBAHI YKpaiHn. Hacamnepen y [JoHeubkin, 3anopisbkin, XepCOHCbKIN,
MwukonaiBcbkin Ta Ogecbkin obnacrtax.

1. http: //lwww.pryroda.gov.ua/ua/index.php?newsid=676;http://www.eurad.uni.koeln.de.

2. Isyc I'.I1., Cemepren-YymaudeHko A.b., CepryHoa O.[l. YMoBU hopMyBaHHSA NUOBOI
Oypwu Hag niBgHeM YkpaiHu 23 6epesHs 2007 p. Ta 1l Hacnigku Ans 3axigHoi €sponu.
// BecTHuK rugpomeTueHTpa YopHoro n Asosckoro mopen.-2011.-Ne2(13).-C.47-51.

HEPIBHOBAXXHUWU AHANI3 AK EBPUCTUYHUN IHCTPYMEHTAPIU
EKOHOMIYHOI TEOPII TA TOCMOJAPCbBKOI NMPAKTUKMN

.. Cnacbkun
OdecbKul HauioHanbHUlU eKOHOMIYHUU yHieepcumem, YKpaiHa
physics@odeku.edu.ua

JocnimkeHHAa rocnogapcbkux CUCTEM [LO3BOMUNO BUABUTU [Ba OCHOBHUX
napamMmeTpa, SKi XxapakTepusylTb IX [rOCnogapCbkMx cucTem] cTaH i [O3BONSATb
BCTAQHOBUTM 3anexXHOCTi 3 METOK MMOBIPHONO MPOrHO3yBaHHS MOXIIMBUX CLEHapiiB
po3BUTKY. [0 TakMx napameTpiB BiGHOCUTbLCA piBEHb 3aranibHOI eHepril rocnogapcbKol
CUCTEMMU | piBEHb CTYMNEHIB cBOBOAM Ti OKPEMUX CUCTEMO YTBOPIOKOYMX efleMeHTiB. 3MiHa
PiBHA eHeprii cuctemn i obmexxeHHa abo 36inbleHHs CTyneHiB cBoboan okpemux i
enemMeHTIB Bigobpaxae 1i CyKyrnHWA CTaToK i MO CyTi BM3HaA4ae noganblli cueHapii
PO3BUTKY.

PiBeHb eHeprii MOxe OyTn BU3HAYEHUI SIK piBEHb NacioHapHOro Hanpyrun, abo sk
piBEHb AINOBOI aKTMBHOCTI. KifIbKiCTb CTYMEHIB pyxnmMBOCTI [cBoGOAM] nos'd3aHO Ans
rocrnoapCbknx CUCTEM 3 PIBHEM PO3BUTKY TEXHIKM i 3 CTaH iHPACTPYKTYpU PUHKY. 3
ICTOPUYHOro MaTtepiany BiJOMO [OCUTb Benuka KifbKiCTb npuknagis [Hennwoesckoe
BpaTcTBO, TEXHONAPKN ANOHIl, cenikoHoBMe OONMHA Ta iH.], KONKU WTy4YHE 36iNbLUEHHS
eHeprii B rocrnogapcbkii CUCTEMIi, OQHOYACHO 3i 30iNbLUEHHAM MOXIMBUX BapiaHTIB
[cueHapieB] noBeAdiHKM OKpPeMMX rocnogaprooyumx CyO0'ekTiB BUKIMKAOTh edekTuBHe
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CUCTEMHUIA pPO3BUTOK. [lo cyTi npobnema kanitanisauii Oyab-Aknx igen i NpoaykTiB
noe'a3aHa came 3 AaHUMM napameTpamu. Kanitanizauis 6e3nocepeaHbo 3anexnTb Big
TOrO HacCKIifbKN Ta Y iHWA iges Ym nNpoaykT 36iNbLUyOTb EHEPril0 B CUCTEMI | UM AaloTb
Ginbwnin gianasoH cueHapiiB nNoBeiHKU OKpeMux 1i enemeHTiB. Y nnaHi eKOHOMIYHOT
NONITUKA 3axodn, CNpsMOBaHi Ha MiABWULLEHHSA LiNOBOI aKTUBHOCTI [AK 36inblUeHHS
eHeprii cuctemu], 0gHOYaCHO 3 « TEeXHOMOrYHUMM H'EKLiIIMU» [FK 3DINbLUEHHA BapiHT
noBefiHKM rocnogaproyumx cyb'ekTiB] € HaMBaXKMBILWLMM (HCTPYMEHTOM CBIiZOMOro
BMellaTenbCTBa B EKOHOMIKY i KpuTepieM WMOro eqeKTMBHOCTI. Take pO3yMiHHSA
rocnofapcbkoro pO3BUTKY Ta €KOHOMIYHOI NOMITUKM Mae Ha yBasi, WO Ha nepLiunin nnax
BMXoOATb ©esnocepeaHbO LUiNi pO3BUTKY rOCMOAAPCbKUX CUCTEM, @ HE MOCUNEHHSA
BMMAMBY TUX YW iHWKNX couianbHUX rpyn. Po3BuTOK B JaHOMYy BUNAAKy HOCUTbL GaraTto B
yomy HenepenbadvyBaHW XapakTep, OAHAK ANA pPO3BUTKY rOCMNOL4APCHKUX CUCTEM
MaTuMe B LiNOMY MNO3NUTUBHUN eDEKT.

POJIb EKOHO®I3UKWU Y PEFOHAIbHIW EKOHOMILII

I.B. BaptaHsiH
OO0ecbkul OepxxasHuUll eKoroaiyHuU yHieepcumem, YkpaiHa
annav.eedii@gmail.com

CouianbHO-€KOHOMIYHE XWUTTS B YKpalHi Ha CbOrogHilWHIA OeHb MOXHa
oxapakTtepusyBaTh akTUBHMM POCTOM Pi3HOMAHITHOCTI POpPM BJIACHOCTI, €KOHOMIYHOI
AiSANbHOCTI, OpraHi3auinHo-nNnpaBoBMX (opM NIANPUEMCTB, BUPOBHULUTBA NpoayKuii i
nocnyr. B ekoHomiui Bigbynucs ictoTHi 3MiHW. OgHa 3 TakMx 3MiH noB'A3aHa 3
MOCUMEHHAM aKUEHTYy Ha CUTEMHY OLiHKY BMAMBBIB Ta B3aeMOfii €KOHOMIYHWUX,
couianbHMX Ta ekomnoriYyHMx dakTopiB rocnogapcbkoi gianbHocTi. Ocobnueoi yBaru, 3
ypaxyBaHHs MOMITUKA feueHTpani3auii B KpalHi, cnig npuginuTtb perioHanbHOMY
po3BUTKY. Lle cTaBuTb 3aBOaHHS OCMUCHEHHS, [OCNIMKEHHS | dopmanisavil
CMiBICHYBaHHS PI3HOMAHITHUX (EKOHOMIYHMX, €KOMOriYHMX Ta couianbHUX CUCTEM) Ha
Me30-piBHi, Ta BMMANB LbOro CniBiCHyBaHHA HA MakpOEKOHOMIYHI npouecu.

AkcioMamMun Knacu4HOl EKOHOMIKWU €: CoXKBa4 nparHe MakCcMmarnbHOT KOPUCHOCTI;
BUPOBHMK — MakcumanbHOro npubyTtky. EkoHodpisuka Gyayetbcst 3a obpasom «Teopii
CUCTEM, WO pPO3BMUBAKOTLCAY: (PopMani3yloTbCA pearnbHa MnoBefiHKa crnoXxuBada
(dbyHKUis nonuTy) | BUpobHUKa (BMpOoBHUYa dpyHKuis) [1,3].

3 KOXHUM OECATUPIYNYSM KiNbKiCTb NapamMeTpiB B OLiHLi KOPUCHOCTI NPOAYKTY YK
nocnyru, Wo Hagae BUPOBHUK 3pocTae. 3MIHIOETLCS NOBeAiHKa CnoXmnBaya, Noro ouiHKa
SAKOCTi cnoxumBumx 6nar. BpaxoByeTbCA HE TiflbKNM €KOHOMIYHICTb 0BPaHOro NPOAYKTY YK
Nnocnyrin, a TakKoX HAKICTb CUPOBMHM, €KONOFYHICTb npouecy BMpoOOHMUTBaA | T. n.
BHacnigok unx 3miH TakoX 3MIHIOETLCA NOBEAiHKa BUPOOHMKA.

Ha piBHi perioHanbHOI €KOHOMIKM OUiHKa MOBEdIHKM CroXuBaya Ta BUPOOHMKA Mae
BpaxoByBaTu Pi3Hi (pakTopn: €KOHOMIYHUM PO3BUTOK PErioHy, HasiBHICTb MNPUPOAHUX
pecypciB, couianbHi gakTopu Ta iH. BiguyTHi 3MmiHM uux dhaktopiB OyayTb Baromo
BigOOpaXKaTUCb Ha CMNOXUBYIN Ta BUPOOHUYIN OyHKLIAX.

MopentoBaHHA CMOXMBYOI Ta BUPOOHMYOI NOBEAIHKM Ha perioHanbHOMY piBHI HagacTb
3MOry nporHo3yeBaTu IX BMSIMB Ha HauiOHaNbHY €KOHOMiKy Ta nonepeauTu HeratuBHI
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€KOHOMIYHi, eKOonoriyHi Ta couianbHi 3MiHM, 3a0e3neynTn CTINKICTb COLLi0O-EeKOHOMO-
€KOJOMYHUX CUCTEM (PErioHiB).

1. O.C. YepHasckun, H.N. Crapkos, C.HO. Mankos, KO.B. Kocce, A.B. LLlep6akos, O6
9KOHOMU3NKE N €€ MeCTe B COBPEMEHHOWN TEOPETUYECKOMN 3KOHOMMKE, YOH, 2011, T.
181, Ne 7, c. 15

2. Social and Economic Potential of Sustainable Development / Edited by L. Hens and
L. Melnyk — Sumy: “University Book”, 2008. - 320 p.

3. An Introduction to Econophysics: Correlations and Complexity in Finance / Rosario
N. Mantegna, H. Eugene Stanley. - CAMBRIDGE UNIVERSITY PRESS 2000. —
147 p.

HANIBMNPOBIAHUKOBI OKCUAHI HAHOTPYBKU

A.®. IapneH4yk
GepdsHebkul depxxasHul nedazoeiyHul yHieepcumem, YkpaiHa
Djadenchukalena@rambler.ru

Y [paHunm 4Yac 3anporoHOBaHi pi3Hi BapiaHTM 3acToCyBaHHA BYrneueBux
HaAHOTPYOOK B rasoBMX [aTyMKkax, $SKi aKTMBHO BUKOPUCTOBYKOTbCA B €KOMOfril,
eHepreTuui, MeanuuHi i cinbcbkoMy rocnogapctei [1-2]. OgHak Ha 3amiHy Byrnewuro
MOXYTb NPUATU M iHLWI HaNiBNPOBIOHMKOBI MaTepianu. Npuknagom Takmx maTtepianis €
okeng umHky ZnO. CUHTE3 HAHOHUTOK OKCUAY LMHKY - 3'€QHaHHS, WO BOSOAIE BMCOKO
TemnepaTtyporo NMaBAeHHS i HU3bKMM TUCKOM napw, YCKNagaHeHUN.

Y paHin poboTi BUroTOBMEHHA MacuBiB BOyAOBaHMX HAaHOTPYOOK OKCUAY LUHKY
BigOyBanoca B npoueci Bignany nopyBaTol MNOBEPXHi ZnSe, OTPUMaHOI METOAOM
€MNEeKTPOXIMIYHOrO TPaBfiEHHS, B MOTOLi aTOMapHOro KUCHIO. OTpMMaHHA HaHOTPYyOOK
3giMcHIoBanoca B ABa etanun. Ha nepwomy etani oTpumyBanu nopysaTy MNOBEPXHIO
ZnSe. Ha gpyromy eTtani, nopysaTi 3pasku BignantoBanu npotarom 50 xB B noOTOUi
aToMapHoro kucHio npu Temnepatypi 400 °C. lMpouec aHoaoyBaHHA NPU3BOAUTL [0
YTBOPEHHA KBaHTOBMX HUTOK 3 AdiamMeTpamMu Big OEKiNbKOX OAWHWULbL 0O COTEHb HM. Y
npoueci Bignany BiabyBanucs npouecu TEPMIYHOrO OKUCMEHHSA MOBEPXHi: KUCEHb
anpyHaysae B rMOMHY MNOp, a UWMHK, WO BXOAUTb OO CKnagy nopyBaToro
HaniBnpoBigHWKa, AudyHOyBaB Ha MOBEPXHI, Ae i hopMyBanucs Kpuctanm okcugy
LIMHKY.

[Ana oTpyvmaHol HaniBnpoBIOHWMKOBOI KBAHTOBOI HUTKWU LUUIIHOPWUYHOI dOpMKU B
pesynbTaTi pilleHHs cTauioHapHOro piBHAHHA LpediHrepa 3HageHO eHepreTuyHiI PiBHi
HOCIIB 3apsaay.

1. ObsaykoB [1. H. YrnepogHble HaHOTPYOKW: CTpOEHMe, CBOWCTBA, MNpUMEHeHus /
M. H. ObsykoB. — M. : buHom, 2006. - 293 c.

2. JlosoBuk HO. E. CBOMCTBaA UM HAHOTEXHONOrMYECKNE MNPUMEHEHUST HAHOTPYOOK /
tO. E. JlozoBuk, A. M. lMonos // YOH, 1. 177, Ne 7. - 2007. - C. 786-799.

17


mailto:Djadenchukalena@rambler.ru
http://ufn.ru/ru/authors/731/lozovik-yurii-e/
http://ufn.ru/ru/authors/731/lozovik-yurii-e/
http://ufn.ru/ru/authors/732/popov-andrei-m/

TEMNO®ISUKA KATANITUYHUX TASOAHANI3ATOPIB AOMILLOK
rOPIOYUX TA3IB

B.B. Kaninuak?!, O.H. CocpoHkoB?, O.C. YepHeHko!
100ecbkuli HauioHanbHUU yHisepcumem imeHi I.I. Me4Hukosa, YkpaiHa
teplophys@onu.edu.ua
200ecbkull OepxkasHuli ekonoaiyHull yHieepcumem, YkpaiHa

B poboti npeacrtasneHi pesynbTatM KOMMSIEKCHUX OOCHIOKEHb MeXaHi3MiB
rictepesucy TennomacoobmiHy Ta kKaTaniTudHoro 6e3nonymM’aHOro  CrauioHapHOro
CTIMKOro ropiHHS ra3onoBiTPSHMX CyMillen 3 AoOMillKaMn BOOHIO i aMmiaky Ha nnaTUHOBUX
YacTUHKax i ApoTukax [1-3]. BuBYeHi MexaHiamu BNNuBy TENNOBTPAT BUNPOMIHIOBaHHAM,
ANY3iNHO-KIHETUYHOrO BigHOLWEHHA (KpuTepin CemeHoBa), BiAHOLIEHHA KOeqiLiEHTIB
KOHUEeHTpaUuinHoi andysii 4o TeMnepaTyponpoBigHOCTI ra3onoBiTPSIHOI CyMiLli (KpUTepito
Jlbloica), Tepmogmdysii Ta cxemm peakuii [2] Ha XapaKTepPUCTUKN ricTepesncy
TEennoMacoobMiHy i IX BUPOMKEHHS, Ha TemnepaTtypy Ta i LWBWAKICTb KaTaniTU4HOro
FOpiHHA B 3arneXHOCTi Bi4 TemnepaTtypu rasonoBiTPSHOI CyMilli, KOHLUEHTpauil OMILLKM
roproyoro rasy i npMBedeHoro giameTpy MeTaneBux YacTUHOK (OPOTUKIB) KaTasnisaTtopa.
MobynoBaHO aHaniTM4HIi Mopeni rictepe3ncy TennomMacoobMiHy | KiIHETMKM TFOpiHHSA
AOMILLIOK FOpHoYMX rasdis Ha MeTaneBux YacTuMHKaXx (ApOoTuKax) KaTanisatopa OKUCHEHHS
NpPW HasIBHOCTI TiNbKW OOHIEl OAHOCTOPOHHLOI peakuil neplioro nopsaky Ta OBOX
naparnenbHUX peakuin nepLoro Nopsaky Ha npuknagi kataniTM4HOro OKUCHEHHS amiaky.
3anponoHoBaHO MeTOon aHaniTUYHOro OTpMMaHHA [2, 3] XapakTepuCTUK rictepesuncy
TEnnoMacoobMiHy i KIHETUKM FOPIHHA OOMILLOK roproYmMX rasdiB Ha YacTUHKax (OApoTuKax)
KaTanizatopa y Burnaai napameTpuyHuxX 3anexHOCTen KOHUEeHTpauin i Temnepartyp
camo3alMaHHSA Ta noracaHHs Big NpMBeAEHOro giaMeTpy, B SKMX napamMeTpoM BUCTYNae
Temnepatypa kaTtanizatopa. CopmMynboBaHO KpUTEPIN NPOMEHEBOro TENSO0OMiHy 3
XOSTOAHUMM CTIHKaMK peakuiiHOro npunagy y surnagi 6e3po3mMipHoro giameTpy, MeHLe
SIKOro 3areXHiCTb TemnepaTtypu YacTMHKM (APOTUKY) KaTanidatopa NiHiNnHO 3anexuTb Bifg
KOHUEHTpaUuil JOMILIKN roprYoro rasy, Wo HeobxigHO Ans BuboOpy pexunmisa poboTu
TEePMOXiMIYHOrO razoaHanisatopa.

1. Kanunyak B.B., YepHeHko A.C., CogppoHkos A.H. BbicokoTemnepaTypHble u
rMCTEPE3NCHbIE PEXMMbI KaTalIMTUYECKOro OKUCIIEHUSI TOPKOYMX ra30BbIX CMecen Ha
TBEpAbIX Katanuaatopax // Inzynieria procesowa w ochronie srodowiska. — Opole,
2008. — P. 113-126.

2. Kalugin V.V., Kalinchak V.V and Chernenko A.S. High-temperature ammonia
oxidation over a platinum catalyst under conditions of the parallel formation of
nitrogen-containing products // Kinetics and Catalysis. — 2015. — Vol. 56, Ne.3. — pp.
335-342.

3. Kalinchak V.V., Chernenko A.S. and Kalugin V.V. Effect of the Concentration of a
Combustible Gas on the Limiting Critical Conditions of Its Catalytic Oxidation //
Journal of Engineering Physics and Thermophysics. — 2015. — Vol. 88, Iccue 3. — pp.
737-742.
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BMKOPUCTAHHA MEMBPAHHUX TEXHONOTIX AN OBPOBKU
CTIHHUX BOA AEC

B.l. KoBanbuyk, I.10. Ky6a, B.B. JlaBpyxiH
OOdecbKul HauioHanbHUU rnofimexHiYHUU yHisepcumem, YkpaiHa
kubaruba@bk.ru

MignpuemcTBa SA4EpPHOr0 NanMBHOIO UMKIY AatloTb HanmbGinbwun BKNag B
CTBOPEHHSI TEXHOrEHHOro pagioaktueHoro ¢oHy. Mpu poboti 6noka AEC noTyXHIicTIO
1000 MBT yTBOptOETbCA Onm3bko 6:102 (M3/(MBT-rog)/pik) pigkMx pagioakTUBHUX
Bigxoais(PAB).

Mepepobka PAB 3 BuKOpUCTaHHAM OGapomMemOpaHHMX TEeXHOMOorin AO03BOnNse
AOBOMI SIKICHO Ta €KOHOMIYHO iX KOHUeHTpyBaTu. MembpaHHa inbTpauis € OKpemum
BUMNAOKOM BiggiNIEHHA 4acTokK, po3Mip skux 6nuabkmin abo Binblue HiXX Monekyn BoAau.
[nsa uiel TexHonorii BUKOPUCTOBYOTb MMiBKOBI MEMOpPaHM 3 KOHTPOSIbOBaHMM PO3MipOM
nop.

BucokoakTmeHi npoaysHi Boau nepLumx KoHTypis AEC gouinbHo 06pobnsaTtu HaHo-
Ta rinepdinbTpauinHuMm (3BOPOTHBO OCMOTUYHUMMK) MeMbpaHaMmn. A HU3bKOAKTUBHI
TpanHi BoAM epeKTUBHO KOHLIEHTPYBATM 32 JOMOMOrO0 yrbTpa- Ta MiKpoinbTpauinHmux
MeMbpaH.

Tabnuusa 1
EdeKkTUBHICTb 3BOPOTHLOrO OCMOCY NpW BigAaineHHi pagioHyKniais
. . lNoyaTtkoBa : . lNoyaTkoBa
Papionyknin aKTUBHICTb, BK/m Kou | PapioHyknin aKTUBHICTb, BK/M Kou
131) 1,3-10% 20 97Zr 4,1-10° 300
144Ce 2,4-10° 125 89Sy 1,5-10° 40
137Cs 1,9-10° 30 50Co 1,4-10° 500

3 Tabnuuyi BMAHO, kKoediuieHT O4YMCTKN Kou papioHyKNigiB npyv BUKOPUCTaHHI
3BOPOTHLOMO OCMOCY AOCUTb BMCOKWUW., LLO POOMTb L0 TEXHOMOrIKD MEPEBAXHOK B
MOPIBHSAHHI 3 TPaAULINHOK QoinbTpauieto.

®I3NYHA MOAENb ANA AOCNIMKEHHA COPBLIT BOPHOI KNCINOTU

B.MN. KnwHescbkun, O.A. lopox
Odecbkull HayioHannbHUU rnonimexHidYHUU yHieepcumem, YkpaiHa
odorogl3@gmail.com

Ha aToMHuX enekTpocTaHUifgxX 3 BOLO-BOASHWMU €HepreTMYHUMKU peakTtopamu
3aCTOCOBYETLCS CUCTEMA PIAVHHONO PEryroBaHHS PeakTUBHOCTI 3a 4OMOMOrol BOpHOI
KACNOTW, WO O03BOSIIE MOKPALUUTU PO3MNOAINEHHA €HeproBuUAINeHHss B aKTUBHIN 30Hi.
YctaHoBka CBO-2 npusHadeHa Ans OYULLEHHSA OXOSIOAKEHOro HeaeaepoBaHOro
TENMOHOCIA MNepLIoro KOHTYPY BiO pagioakTUBHUX Ta XiMIYHMX [OOMILIOK MpU  BCIX
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ornepauisix, MNoB’sA3aHMX 3i 3MIHOK KOHUeEeHTpauii GOpHOT KMUCNOTM B KOHTYpi, npu
NiABULLEHHI KOHUEeHTpaUil xnopuais B TeNNoHoci Towo [1].

Ha nabopaTtopHin mogeni yctaHoBkn CBO-2 gocnigxeHo B AUHAMIYHMX yMOBaXx
npouecun copbuii-gecopbuii npu peumpkynauii po3vnHy 60pHOI KMCNOTK Yepes3 inbTp,
3aBaHTaXXeHWW aHIOHITOM sZepHoro knacy. ExkcnepuMeHTanbHO BM3HAYEHO HaCUYeHHs
A@HIOHMUTHOrO (PiNbTPY B po3vmHax BOPHOI KNCNOTU Pi3HUX KOHLEHTPaLUIN, siKi XapakTepHi
ans ymos pobotn CBO-2 AEC.

OTpumaHi pesynbTatv BU3HA4YEeHHA OOMIHHOT EMHOCTI CUITbHOOCHOBHOIO aHiOHITY
npwv NOrfMHaHHI BOPHOI KACIIOTM MOXYTb BUKOPUCTOBYBATUCA OS5 OLHKWM HOpPM BUTpaT
6opHoi kncnotn Ha AEC 3 ypaxyBaHHSIM KifIbKOCTi BOPHOT KMCROTK, WO NOMNIMHAE aHiOHIT
NP OYULLLEHHI PO34YMHIB BOPHOT KMCNOTN BUCOKOT KOHLEHTpaLil.

1. KnwHesckun B.A.. TexHonormm noarotoBku Boabl B aHepreTuke // B.A. KuwHeBckui
/l Opecca: 2008, - 400 c.

PO3BUTOK ®IBNYHUX OCHOB JTASEPHUX NIYUITbHUKIB YACTUHOK
AEPO30I1IB

C.M. KoHtyw, O.C. YepHeHko, B.B. KaniHuyak
OOdecbKul HauioHanbHUU yHieepcumem imeHi I.I. MeyHukoea, YkpaiHa
teplophys@onu.edu.ua

Mpw npoBeaeHHi ekonoriYHNX AoCNiAKEHb BaXMMBUM 3aBAAHHAM € BUMIPIOBaHHS
KOHUEHTpauii B MOBITPi 3BaXEHWX YaCTMHOK (4acTMHOK aeposonto). Bigomo, wo
BOUXaHHS 3abpyaHEHOro noBiTPSA HEraTUBHO BMNSIMBAE Ha 340POB'A NOANHN, 0cobnMBO B
nereHi NOTpannsalTb YaCTUHKM ManuMx po3MipiB (MeHWwuX, Hixk 2,5 Mkm). TpaguuinHui
MeTO[ BMMIPHOBAHHA KOHLEHTpaUii YaCTMHOK, 3aCHOBAHUN Ha OCa[XXEHHi YaCTMHOK Ha
QinbTpi, OyXe TPYAOMICTKUM, HE Oa€ OaHUX B pexumi online i pe3ynbTaTiB BUMIPHOBaHb
no dpakuiam. PisanyHe sBULLE PO3CItOBAHHA YacTUHKaAMW CBiTNa [OO03BOSSIE Pi3KO
noninwunTX Npouenypy BUMIpOBaHHSA BMICTY YaCTUMHOK aepo30sto B NoBITpi. BignosiaHi
ONTUYHI NpUnagun - NiYUNbHUKM YaCTUHOK - CKOHCTpyMoBaHi 6arato pokiB Tomy. [NpoTte
nuule B OCTaHHI POKM B 3B'A3KY 3 PO3BUTKOM (POTOHIKM, €NEKTPOHIKM Ta KOMM'IOTEPHOI
TEXHIKM 3'SBUNNCA 3pydHi ONs  eKonoriYHMX BUMIpoBaHb npunagu. Ha kadegpi
Tennodisamkn OgecbKoro HauioHanbHOro yHiBepcuteTy iM. |. |. MeyHukoBa cnifnbHO 3
TOB HoBaTtek-enekTpo po3pobreHi nasepHi NiYMnbHUKM YacTUHOK aepo3donto [1, 2], aki
MaTb Mani rabaputn i 0O3BONATE NPOTArOM 1-2 XBUMMH OTpUMAaTU PI3HOMAaHITHI
BiJOMOCTi NP0 HaBKONULLHIN aepo30/b.

Y HuX NOTIK aepos3onto nepeTuHae nasepHUn MNpoMiHb, | Ha nigctaesi meToay
SPOS (single particle optical sizing) BucokouwyTnuesum doTonpumMmademM peecTpyroTbCs
iMAYSTbCU PO3CITHOr0 OKPEMUMMU YaCTUHKamK ceiTna. BéyaosaHun komn'totep obpobnse
OTpuMaHy iHchopmauito, i B KiIHLEBOMY CBiTNi HA MOHITOPI NiYnibHMKA abo 30BHILLHBOMY
KOMN'toTepi BUHUKAOTb AaHi PO MacoBY KOHLEHTpAaUii YaCTMHOK i NPO pO3noAisl YacTok
3a po3mipamu. JliunnbHUKKM npokanidopoBaHi 3a 4ONOMOrod MOHOAUCNEPCHNX aepo30riB,
MeTOAN OTPMMaHHS SKMX po3pobrieHi Ha kadeapi. B nabopaTopHMx ymoBax 3HangeHo
nobpe y3romKeHHA MiXK MOKa3aHHAMW MivnnbHUKa i MeToaoM Bigbopy npob Ha QinbTp.
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lMpoBeeHi YncneHHi BuMiptoBaHHS 3abpyaHEHHSA NOBITPS B pidHMX panoHax Opgecum i B
AEeAKUX iHWNX MicTax.

1. YepHeHko A.C., KoHmyw C.M., 3uH4yeHko FKO.A., KanuHyak B.B., KanyeuH B.B.
OnpefeneHve rpaHyrnomMeTpu4ecKkoro coctaBa MOPOLUKOB MbINeyrofibHOro Tonnnea
aBTOMaTu3npoBaHHon cuctemon // Mpubopbl n meToabl namepeHunn. — 2015, — Ne 1.
- C. 87-93.

2. Kohmyw C.M., lUekamonuHa C.A., l'yxea A.FO., bypnaka T.B. JlazepHble CHETUMKM
yacTul, aspo30nsa AN 3KOMOrMYecKnx uamepeHun // dusmka aspoamcrnepcHbIX
cuctem. — 2014. - T. 51. — C. 109-114.

COMSOL MULTIPHYSICS SIK IHCTPYMEHTAINbHUN 3ACIB
PISNYHOIo MOAEJIFOBAHHA

B.0. KocteBunu
MBH3 «€Eeponelcbkuli yHisepcumemy, Yepkacbka ¢pinisi, YkpaiHa
bohdan_95@hotmail.com

Ha cborogHilWHIN aOeHb icHye [JocuTb 6GaraTo MaTeMaTudyHuUX nakeTis, sKi
PO3B’A3YI0Tb TEXHIYHI 3adadvi pi3HOro HanpsiIMKy Hayku i TexHiku [2]. [Jo Takux nakeTis
MOXHa BigHecTu MatLab, MathCad, Maple Ta iHwWi. KoxHe cepepoBuwe mMae CBOI
nepesarn Ta Hegonikn. Npu po3B’a3aHHiI TEXHIYHMX 3agad BOyaoBaHuMuK GibnioTekamu,
yacTiwe BuKopuctoByTb cepegosuie Comsol Multiphysics. OcHoBHUMUK nNepeBaramu
AAHOro cepefoBuvlla €. Oonuc reomeTpii ob’ekTa OOBINbHOI POPMKU, BUKOPUCTAHHSA
MEeTOAY CKIHYEHHUX eneMeHTIB, LUBUAKICTb Ta e(EeKTUBHICTb OTPUMAHHSA 4YMCEerIbHOro
pO3B’A3Ky nocraBneHoi 3agadi. Cnig sigmituty, wo Comsol Multiphysics Bukopuctosye
pi3Hi meToan TpiaHrynauii obnacti [1, 3]. MNpouec TpiaHrynauii € 0ogHUM 3 OCHOBHUX
KOMMOHEHTIB CcepeaoBuLLa, OCKINbKM pearnbHi AoCnigXyBaHi 006’eKTU npupoau, sik Bxe
Oyno ckasaHo, MOXyTb OyTW [oBinbHOI reomeTpudHol dopmun. Mogeni, ski Moxe
po3e’adyBatn Comsol, y nepeBaxHin OGinbwocTi onucyTbca audepeHuiansHUMm
PIBHAHHAMMW APYroro NOPsiAKY y YaCTUHHMX NOXIAHMWX.

1. BopoHuoB A.J1. AHanu3 peLlleHui, BbIMNOSIHEHHbIX METOAOM KOHEYHbIX 3M1EMEHTOB
[Tekct] / AJ1. BopoHuoB, A.M. Omutpues. Nponssoacteo npokata - 2004 - Ne 4. -
c.3-11.

2. 3eHkeBUY 0. KoHeuHble 3NEeMEHTbI " annpokcumauums. [Tekct] /
O. 3eHkesuy, K. MopraH — M.:Mwup, 1986. — 318c.
3. Cekynosu4y M. MeTog koHeuYHbIX anemeHToB. [Tekct] / M. CekynoBuy. — M.:

Ctponunsgar, 1993. — 661c.
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METOO4 ®OPMYBAHHA AIATPAMU HAMPABJIEHOCTI PYNMOPHOI'O
BUMPOMIHIOBAYA 3A OMNOMOI oo IMMEAAHCHUX CNOBIJIbHIOOYUX
CTPYKTYP

A.l. Nenix, A.O. KapneHko
Mixxeidomyuli Haykogo-Hag4asrbHUl hiduko-mexHiyHul ueHmp MOH i HAH YkpaiHu,
OO0ecbkul HauioHanbHUU yHieepcumem imeHi I.I. MeuyHukoea, YkpaiHa
ndl_lepikh@onu.edu.ua

PospobneHnn meton opmyBaHHA 3adaHoi fgiarpamu  HanpasneHocti (OH)
pynopHoro BunpomiHioBaya (PB) enektpomarHiTHux xsunb HBY gianasoHy BBegeHHAM y
MOro KOHCTPYKUiO iMNedaHCHUX CrOBINbHIOWYNX CTPYKTYp. OTpuMaHi 3anexHocCTi
NPOCTOPOBOro Po3noainy iMnegaHCcy CMoBINbHIOKYMX CTPYKTYP, WO BXOAATb 4O cKnagy
PB Big cdopmu 3agaHoi H. OcobnueicTb 3anponoHOBaAHOro MeToAy Mosisirac y Tomy,
Wwo dopmyBaHHA [1H 30INCHIOETLCS HE 3a paxyHOK BMHWKHEHHS B anepTypi PB xBunb
BULLMX TUNIB, @ 3a paxXyHOK MPOCTOPOBO HEpPiBHOMIPHOI 3aTPUMKU OCHOBHOI XBuni Hio
CUCTEMOIK  IMNEeJaHCHUX CMOBINbHIOKYMX CTPYKTYp. MeToan peanisoBaHun ans
nipamigansHoro PB 3 kombGiHoBaHOW dopMoto CTiHOK [1]. OAna KoXHOI To4kn ob'emy,
obmexeHoro cTiHkamn PB 3 gucKpeTHICTIO , 3a4atoTbCa eneKkTpodisanyHi BNacTUBOCTI, a
came: KoeqIiUieHT 3aTpUMKM LIBUOKOCTI MOLWUMPEHHS eNIeKTPOMAarHiTHUX XBUMb
KoeduiuieHT 3aracaHHs; imnegaHc. Mo BigomMomy amnniTygHo das3oBOMYy po3noginy
(A®P) Ha Buxogi PB 3HanmgeHi 3Ha4YeHHA BKasaHHWX KoediuieHTiB Ons KOXHOro
eneMeHTa iMnegaHCHOI MaTpuui, Npu sSKKX | cTBopoeTbCa faHe AOP y anepTtypi pynopa.
[aHun metoa A03BoONSiE MogentoBaTn NPakTMYHO Byab-skun AOP ocHoBHOT xBusi Hio y
anepTtypi PB. Y pesynbTati [1H PB 3agaetbca B WMPOKMX MexaxX i Npy LbOMY 3Ha4YHO
3MeHLWyeTbeca aosxuHa PB. Metoa moxe 6yTu kopucHUM npu po3opbkax PB.

1. Nlenmx AMN., KapneHko A.A. MeTtog pacdeta pynopHOro nupamMmganbHOro
nanyyatena BonH CBY c kpuBonunHenHom oOpasytowen // PagnoanekTpoHuka.
N3BecTuns Bbicmx y4ebHbix 3aBegeHun 2008 r., Tom 51., Ne 5-6., C. 22-33.

POJIb ®I3UKN B OPIAHI3ALII HABYAHHA AUCLMNNIHA
«OCHOBU OXOPOHMU MNMPAUI TA BXA»

H.O. MonoBa
Odecbkul depxxasHuli ekonoaiyHul yHieepcumem, YkpaiHa
nadinpopova20ll@mail.ru

3akoH Ykpaium «[1po BuLy OCBITY», KM BCTynuB y cuny 3 BepecHs 2014 poky,
BM3HA4Ya€ HOBIi OCHOBHI BMMOMM [0 OpraHidaudii HaB4anbHOro Mpouecy Yy BULLMX
HaBYyanbHMX 3aknagax. 3rigHO 3 UMM BedeTbCcs po3pobka «OCBITHLOT NPOGECINHOT
nporpamMu NigrotoBkn». ToMy 3apa3 OUINTbHO OUIHUTU ponb dyHAAMEHTaNbHUX HayK y
CTBOpPEHi HaB4YanNbHO-MEeTOAUYHMUX KOMMITEKCIB MDKANCLMMAIHAPHUX HAaNpPAMKIB.

OxopoHa npaui B Halin KpaiHi € nNpiopuTEeTHOK NpW opradisauil TpygoBOro
npoLecy Ta B AiANbHOCTI AepXXaBHUX OPraHiB i r(pOMagCcbknx oprarisauii. 3agada BuLLMX
HaBYanbHWX 3akrnagis nonsrae y nigrotosui axisuis, 3gaTtHmMx 4o 6e3neyvHol opraHisauil
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po6iT BigNOBIAHO 4O BMMOr 3aKOHOAABCTBA YKpaiHM 3 OXOPOHU npaui. [ns 4OCArHEHHS
Liel MeTu CTydeHTaMm YCiX HanpsiMKIB MNiAroTOBKW YCiX crneujianbHOCTEN BUKMaAaeTbCs
HaB4YanbHa gucumnniHa « OcHoBa oxopoHu npaui Ta BXXKO»

Cy4acHe BMPOOHMLTBO XapaKTepM3YETbCA HASIBHICTIO Pi3HOMaHITHUX LUKIONMBUX
YMHHUKIB. Y HaO3BMYaMHO CKITaHi CUCTEMi CTOCYHKIB «i0ANHAa-MalluHa-cepeoBuLLe»
BaknnBo W00 nigrotoBka y Buwax paxiBuie nepegbadana OBOMOAIHHA M'PYHTOBHUMMU
3HAHHAMW TEXHIKW | TEexXHonorii, BMacTUBOCTEN Ta XapaKTepUCTUK MaTtepianis,
BiQNOBIOHOCTI KOHCTPYKUIN Ta arperaTiB xapakTepoBi BUpOOHMUTBA, K 6a3ytoTbCca Ha
3aKkoHax isnkn. bes 3HaHHA yHOAMEHTanbHUX 3aKOHIB L€l HaykKn HEeMOXIIMBO
3aCBOEHHS NUTaHb BUPOBHWMYOI caHiTapii Ta ririeHW, TexHiku 6e3nekn Ha cyyYacHoMmy
BUpOBHMUTBI. OcobnmBo uUe cTocyeTbcss 6e3neyvHol ekcnnyaTauil  BUPOBHMYOro
obnagHaHHS, BaHTaXXHO-PO3BaHTaXyBalnbHUX i TpaHCMOPTHUX pobiT, 6e3nekn nig 4ac
ekcnmyaTtauil  KoTniB i PI3HOMaHITHUX NOCYAWMH, SKi  NpautoloTb  Nig  TUCKOM,
enekTpobeanekun, NOXeXHOT 0e3nekn ToLo.

HaBuanbHa nporpama 3 aucuunniHn «OcHoBa oxopoHu npaui Ta BX[O»
nepenbavae npoBefeHHs MpPakTU4HMX abo nabopaTopHUx poBIT MeTo SKUX €
OBOMOAiHHSA CTyAeHTaMm 3acobamu i MmeTogammn AoCnigXeHHA napameTpiB BUPOOBHMYOro
cepefoBulla Ta TPYAOBOro Mpouecy, BUSABMEHHSA LWKIAMMBUX Ta HebesneyHux
BUPOBHMYMX YMHHMKIB. MaTtepian uux [ocnigiB HacTifbKM MNOB'A3aHUN 3i 3HAHHAMMU
3aKOHIB (i3VKM, WO BWHMKAE MUTAHHA NPO AOUiMbHICTL CTBOPKOBAHHS Cy4acCHUX
HayKOBO-HaBYarnbHMX (i3NKO-TEXHIYHMX nabopaTtopin Ha 6asi akMx CTyaeHTn manu 6
MOXINUBICTb MPOBOANTU NAabopaTopHi 3aHATTA Ta OOCMIOHULBKY poBOTYy 3 akTyarnbHUX
NUTaHb OXOPOHW npaLii.

NOPIBHAHHA MOOENEN B3AEMOJII BIOTKAHUH TA NNASEPHOIO
BUNPOMIHIOBAHHA MNMPU NIKYBAHHI CYAUHHUX NOPYLUEHDb

O.10. CaniBoH
Kuiscbkut HayioHanbHUU yHisepcumem YkpaiHu «Kuigcbkul nosnimexHiyHul
IHcmumym», YkpaiHa
okssalivon@gmail.com

JlazepHi mMeTOAMKM BUMarawTb BWBYEHHS BMAMBY BUMPOMIHIOBAHHA Ha
GioTkaHnHKN, apke HeobxigHO, Wwob nikyBaHHA 6yno edekTMBHMM Ta 6e3neyHum. Ha
PO3MNOBCIOAXKEHHSA OMTMYHOIO BUMPOMIHIOBAHHS B GiOTKaHMHI BNNMBAE KOMip LUKipW,
HasBHICTb HEOOHOPIAHOCTEN, UMpKynauis Kposi no cyauvHax [1]. Ons BMBYEHHS LKX
NpoLeCiB  BUKOPUCTOBYIOTLCA MoAeni. YHiBepcanbHy MoAenb, Wo Bigobpaxae BCi
BnactmBoCTi 6ioo6’ekTa, CTBOpPUTM HeMOXnnBo. Mogenb Jae MOXIUMBICTb HabnMXKeHo
onucaTtn €BuLLe, BUPILUNTU KOHKPETHY 3agady. MopenioBaHHS TemnepaTypHUX Monis
I'PYHTYETBCA Ha TennoqgisnyHMX XapakTepUCTUKaxX cepenoBulla: TennonpoBigHOCTI,
TEMNSIOEMHOCTI, rYCTMHW. PIBHAHHA  TEnnonpoBIAHOCTI  BpaxoBYE  KoequiuieHTu
nornuHaHHA. MNpu poboTi 3 AMHAMIYHOK CTPYKTYPOK LWKIPU Ta CYAWH HEXTyBaHHSA
MOKa3HMKaMn pPO3CitoBaHHA nNpu3BoauTb A0 XxubHocTi mogeni. Onuc nowUpeHHs
BUMPOMIHIOBAHHA B pPO3CiloBaNnbHUX CcepeaoBuLiax AOUiINbHO MPOBOAUTU 3a Teopiero
nepeHocy BWUNPOMiIHEHHA. [Ona mopeni nepeHocy BUMNPOMIHEHHSA BUKOPUCTOBYHOTb
metoan Kybenkn-MyHka, gudpysHoro HabnwxkeHHs Ta MoHTe-Kapno. Cytb meTtoay
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MoHTe-Kapno nonsrae y BpaxyBaHHi SBUL, PO3CitOBaHHSA Ta MOMfIMHAHHA Ha BCbOMY
ONTMYHOMY WNAXY POTOHA Yepe3 Hernpo3ope cepenosuLLe [2]. Lilen meTo HaUTOYHILWLMIA
y MOAentoBaHHi BMAnBY BUMNPOMIHIOBAHHA Nnasepy Ha CYyOMHW 3a paxyHOK BiACYTHOCTI
oOMexeHb Yy BifHOLUEHHI reoMeTpUYHOI KOHdirypauii i giana3oHy 3Ha4yeHb ONTUYHUX
napameTpis.

1. MNMaenoe C.B. OnTtuko-enekTpoHHi 3acobu AiarHOCTyBaHHA MaTONOrii  NOAUHM,
noB’si3aHMX i3 nepudepuyHuMm kpoBoobirom: MoHorpadgpis / C.B. [laenos,
T.l. KosnoBcbka, B.b. Bacunenko. — BiHnmua: BHTY, 2014. — 140 ¢

2. OemkoBud |.B. MopgentoBaHHA  npoueciB  B3aemopfil  BUNPOMIHIOBaHHA 3
cepefoBulaMmn 3 BpaxyBaHHSAM MOMMMHAHHA Ta poaciaHHa / |.B. [demkoBuu,
[".A. NMeTpoBcbka // BicHuk HauioHanbHoro yHiBepcuteTy “JlbBiBCbka noniTexHika”,
Ne 708, 2011. — c. 138-144.

AEAKI MTUTAHHA OBEPHEHUX 3AAAY TEMNOMNPOBIAHOCTI

B.B. Xanagypos
Uepkacbka pinisi NBH3 «E€eponeticbkul yHisepcumemy, M. Yepkacu, YkpaiHa
allif@rambler.ru

Ha cborogHiWwHin geHb icHye pJocutb BGarato isuMKo-TEXHIYHMX 3ajad, SKi
BMMaratTb BENMKOI KiNbKOCTi obpaxyHkiB. OgHMMKM 3 Takmx 3agad € obepHeHi 3agadi,
3okpema obepHeHi 3agadi TennonposigHocTi (O3T). Bigomo, wo noaibHi 3apauvi
ONMUCYKTbCA Yy BUMAAI 3agad  YMOBHOI onTumisauii [1], y SKux obMexeHHsaIMn
BUCTYNalTb 30KpeMa HeniHinHi andepeHuianbHi piBHAHHA MaTeMaTUYHOI Ui3VKK, SKi
¢aKTUYHO | ONUCYIOTb caM (PiI3NYHNI npoLec.

KoxHa OST 3BoAMTbCA A0 pO3B’si3aHHS MEBHOI KINIbKOCTI NpsiMMX  3ajad
TennonposigHocTi (M3T). KoxHa MN3T 3BoauTbLCA A0 PO3B’si3aHHSA CUCTEMM PIBHSHb 3
po3pigpkeHumn  matpuuyamn [2]. byoemo BBaxatu, WO cama cuUcTeMa PpPIiBHSHb €
HeniHinHow. [T po3MipHICTL MoXe 6yTW [OCUTb BEMUKOI, OCKIMbKM BCE 3anexuTb Bif
obpaHol CiTkM, Ha SKin po3B’sisyeTbes BignosigHa O3T. Y 3B’A3Ky 3 UMM BUHUKAE pPsf
NUTaHb | 3aBAaHb, AKi CNPAMOBaHI Ha 3MEHLUEHHS KiNTbKOCTi 0BpaxyHKIB Ans OTPUMaHHS
yncernbHoro po3e’sasky ogHiei O3T. OCHOBHUMUM 3 HUX €: KOPEKTHICTb noctaHoBku O3T,
BUBIp YMCENBHOrO METOAY PO3B’si3aHHS CUCTEMWM HEMIHIMHUX PiBHAHb, BUBIp mMeToay
6e3yMOBHOI onTuUMiI3aUii, SkMA OU BUKOPUCTOBYBAB MiHiMaNbHY KifbKICTb BUKIMKIB
npouenypu vmncensHoro po3e’asky MN3T Ta Bubip meTogy 6e3ymMoBHOI onTUMi3aLil, KUK
61 gaBaB 3mMory oTpumMaTh YmcenbHun po3e’sisok O3T 3 4OCUTb BUCOKOK TOYHICTHO.

1. Xangak M.l. OcHoBu Teopii i meTtogiB ontumisauii / M.l. Xangak, HO.B. Tpuyc.
Uepkacu: bpama — Ykpaina, 2005. — 608 c.

2. BopoHuos A.Jl. AHanu3 pelueHnin, BbINOSTHEHHbIX METOAOM KOHEYHbIX 3r1eMeHTOoB /
A.J1. BopoHuos, A.M. Imutpues. MNpounssoacteo npokata — 2004 — Ne 4, — ¢.3-11.

24



NMPUKNALOHI ACMEKTU TENNO®ISUKU NOPIHHA NMUNOBYTINbHOIO NANBA B
®YPMOBOMY BOIHULLI AOMEHHOI MNEYI

O.C. YepHeHko!, l0.A. 3iHuyeHKko?, B.B. KaniHuyak', P.[l. Kysemko?®
100ecbkuli HaujoHanbHUl yHieepcumem imeHi l. |. MeyHukoea, m. Odeca,
teplophys@onu.edu.ua
2[MAT « MMK im. Innida», m. Mapiynons
3[Npua3soscbkuli depxkasHUl mexHiyHUU yHieepcumem, M. Mapiynonb

MpoBeaoeHoO MoAentoBaHHSA FOPIHHA YacTUHOK nunosyrinbHoro nanusa (MBI1) B
dypMOBOMY BOTHULLI AOMEHHOI nedi 3 ypaxyBaHHSM CTedaHiBCbKOro noToKy, KiIHETUKK
reTeporeHHMX peakuin OKUCNeHHs i rasndikadii Byrnewt, roMoreHHOl peakLii OKUCINEeHHS
YagHoro rasy, TypOyneHTHOro TensioMaconepeHocy i TENMOBOro BUNPOMiHIOBaHHSA [1-3].
B pesynbTati oTpMmMaHO 3anexHocTi, WO A03BOMATb CyAUTU NpO CTyniHb BNIMBY
MacoOBOI BUTPATK BYrifIbHOrO MWy, AUCNEePCHOCTI Nuny, TemnepaTypu i MacoBOI YaCTKM
KMCHIO MOBITPSAHOIO OYTTA Ha MeEXaHiYHY NOBHOTY 3ropsiHHA, OOBXWHY KWUCHEBOI 30HWU |
rasoBuin ckrag. 30iNblIEeHHs MacoBOI KOHUEHTpauil nuny npuMsBoanTb 40 MiaBULLEHHS
MacoBOIl YacTKM YaZHOro rasy B 0ypMeHin 30Hi i 3HWXKEHHS MOBHOTWU 3ropsiHHA nanvea.
3HMWKeHHA aiameTpa 4vacTuHku [BI i nonepedHin Harpie OyTTs CripyUsie MOMITHOMY
3MEHLUEHHIO [JOBXWHW KUCHEBOI 30HW. MacoBa 4acTka KUCHIO B [LOyTTi Bu3Ha4yae
KOeILiEHT HaANULLKY KUCHKO i, OTXe, YMOBWU 3ropsHHS BYFNbHOrO numny i KiHUEeBWNA
rasoBumn cknag.

30NbHICTb BYrifiNg MNpuM3BOAUTL [0 3POCTAHHA MNPOTSKHOCTI KUCHEBOI 30HWU,
3pOCTaHHA MOBHOTU 3ropsiHHS KOKCOBOIO 3asMLLKY YaCTKW, MPOTE 3MEHLLEHHS 3ararnbHol
NMOBHOTW 3roOPSIHHA BYTifIlbHOI YACTUHKN.

BapitoBaHHA gmMcnepcHOro cknagy nuioByrifibHOro nanvMea npu noCTiNHIA MacoBii
KOoHuUeHTpauil MBI go3sonse BapitoBaTK YacTKy LinibOBOro rasy B NpoAyKTax 3ropsiHHS i
MeXaHi4YHy MOBHOTY 3ropsiHHs YacTtuHok MNBI1.

1. Heopckut UN.A. KBaHTOBO-XMMNYECKME MPELCTaBIEHNS O MEXaHU3ME pearMpoBaHus
yrnepoaHblx maTepuanoB c rasamu // 8 cbopHuke KuHeTuka ropeHns nckonaemoro
Tonnuea. — HoBocnbupck, Hayka: 1972. — C.5-27.

2. 3uHyeHKko KO.A., Kanuwyak B.B., YepHeHko A.C., Kysemko P.[. OueHka ponu
BbIrOPaHUSA YacTuL, NbiNeyronbHOro Tonnmea B pypmeHHom ovare // MeTtann n nutee
YkpaunHbl. — 2013. — Ne 12. — C. 9-16.

3. Kalinchak V., Zinchenko Yu., Chernenko A.S., Kuzemko R. D. Analytical
determination of temperature of ignition and extinction of carbon particles with regard
to thermal radiation and simultaneous reactions // Metallurgical and Mining Industry.
—2015. — Ne 8. — P. 568-575.

4. Orlovskaya S. G., Kalinchak V. V., Zui O. N. Effect of an internal reaction on the
characteristics of high-temperature heat and mass transfer of gas suspensions of
carbon particles // High Temperature. — 2014. — Ne 52, Vol.5. — P. 715-722.
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®I3NYHE MOAENIOBAHHA CTPYKTYPHOI
AUHAMIKU NMPU ®PA30OBUX NMEPEXOOAX Y YHACTUX | AOMILLKOBUX
KPUCTAJIAX CETHETOEJIEKTPUKIB

O.MN. WamwuH
HaujoHanbHa akademisi HauioHanbHoi eeaplii YKkpaiHu, YkpaiHa
apshamshin@gmail.com

CerHetoenekTpukn M CerHeToenacTukM 3HaxXOAsATb LIMPOKE 3acTOCyBaHHA B
OMNTMKO- | aKyCTOENeKTPOHili, NpuM BUrOTOBMEHHI €eKpaHiB CMapTOHIB, CKaHYHuYUX
obnagHaHb, BTHI, n'e30enekTpnyHmnx CUNOBUX NPUBOLAX, EHEProHe3anexHii nam'sTi.
MobygoBa  MpOCTOPOBMX  MoOAeNen  BUKOPUCTOBYETbCA AN MPOEKTyBaHHS
N'€30eNeKTPUYHNX JaTUMKIB, ONA TEOPETUYHOro po3paxyHKy Pi3HMX TEPMOAUHAMIYHUX i
€NEeKTPOHHNX MapameTpiB MOSMeKyn i KpucTtaniB, ONA BWBYEHHS OCOBNMBOCTI 1X
reoMeTpuyHoi OyaoBM, BU3HAYEHHS opmMM 1 eHeprii MonekynapHux opbitanen,
XapakTepy po3noginy eneKkTPpOHHOI LWiSTbHOCTi, AUMOSNBHOIO MOMEHTY i T. 4.

Y poboTti nobygoBaHo 3d mMogenb KpUCTaniyHOi CTPYKTYpWU 3MillaHMX TBEPAUX
PO34YMHIB cerHeToenekTpukis cimencrea [-K2SOas. BuBuYeHi gudpakuinHi cnektpu, a
Takox 14 i KP cnektpu, oOymMOBREHi KOHKypEHUIE OEKINbKOX napamMeTpiB MOpsaKy.
PosrnsgatoTbeca dhas3oBi nepexoan Tuny nopsgok-6esnagas m Tvny 3CyBY, SKi OKpemo
CMNOCTEpIratnTbCs B YNCTUX PEYOBUHAX, TaK i OQHOYACHO ICHYIOTb Y TBEPAUX PO3YMHAX.
BuBYEHUN 3B'A30K MK CTPYKTYPHMMW TemMnepaTypHMMKU 3MiHaMu, WO NpuBOAATbL 00
drazoBux nepexonis, i 3MiHOK Pi3NYHMX BIIACTUBOCTEN KpUcTarsis.
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