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UDC 624.04
DEFINITION OF COMPOUND I-BEAM OPTIMAL PARAMETERS
B. Gvasalia
Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is developed the method of definition of compound 1-beam optimal parameters. The assigned
task is formed as problem of nonlinear mathematical programming. There is used the random search algorithm for a
finding of a global extremum of objective function. The received results give the possibility to establish the wall and
horizontal flanges dimensions, which provide the minimum weight of the beam.

Key words: metal construction; optimal parameters of beam; random search of extremum.

YOK 624.04

ONPEAENEHUE ONTUMA/IbHbIX MAPAMETPOB COCTABHOW 1BYTABPOBOW BAJIKU

M'Bacanua b.A.

[lenapTameHT MHXXeHEPHON MeXaHWUKK, [PYy3UHCKUIA TexHUYecKnin yausepcuteT, [pysua, 0175, Tounucw, yi. Kocrasa, 77
Pe3tome: PaspabotaH meTos onpefeneHus ONTUMANbHLIX MNAapameTPOB COCTaBHOM ABYTaBPOBOM 6anKu.

MocTaBneHHaa 3agadya GOpPMyAMpyeTcA KaK 33afaya HEeNMHEMHOro maTeMaTMYecKoro nporpammupoBaHua. s

HaxoXAeHuA rnobanbHOro sKCTpemMymMa ueneBor GyHKLUMM MCNONb30BAH METOL, C/yYalHOro noucka. MoaydyeHHble

pe3ynbTaTbl AT BO3MOXHOCTb YCTAHOBWUTb ONTUMAJIbHble FreOMeTpPUYECcKMUe pasmepbl CTEHKU U FOPU3OHTANbHbIX

NoJIOK, KOTopble 0becneynBatoT MMHUMaNbHbIN BEC BanKu.

KaroueBble cCyioBa: meTannnuyeckme KOHCTPYKUMM; OMNTUMAasbHble MNapameTpbl 6asku; CayvyaiHbil  NOWCK
aKCTpeMyma.
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MATHEMATICAL MODEL OF ALKALI-AGGREGATE REACTION IN DAM CONCRETE

A. Motsonelidze

Hydroengineering department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: More and more operating concrete dams are affected in the world by the Alkali-Aggregate Reaction
(AAR). This reaction may result in damaging expansion and cracking of the dam concrete. AAR is a chemical reaction
between certain types of aggregates and hydroxyl ions associated with alkalis in the cement. Usually, the most of alka-
lis come from the portland cement. A new technique to take into account the impact of AAR in concrete on the stress-
strain state of the dams is presented in this paper. Specifically the equation for calculating the AAR induced strains is

presented.

Key words: concrete dams, Alkali-Aggregate Reaction (AAR), dam strains and stresses.
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MATEMATUYECKAA MOAENDb PEAKLUUN MEXAY LWWENOYbIO U 3ANO/THUTENAMU B BETOHE

NNOTUH

MouoHenupse A.H.

MMAPOMHIKEHePHbIV AenapTameHT, [PY3UHCKUIA TeXHUYeCKuii yHuBepcuTeT, [py3ua, 0175, Téunucw, yi. Kocrasa, 77
Pe3stome: Bce 60blue 3KcnayaTUpyemMbIX BETOHHbIX NJOTUH B MUPE NOABEPMKEHbI PeaKkLMuU MeXay LWenoubto u

3anonHutensmmn (PLU3). 3Ta peakuma MOXKeT BbI3BaTb PaspylIMTENbHOE pacliMpeHue U TpewwmHoobpasoBaHue B

6eTtoHe nAOTWMHBI. PLU3 ABNAETCA XMMUYECKOW peakuuen Mexay onpeneneHHbIMM TUNamu 3anofHuTenel wu

TMOPOKCUABbHBIMU MOHAMMK Wenoun B LemeHTe. OObIYHO LWEeNoYb COAEPXKUTCA B MOpTNaHAULEMeHTax. B cratbe

npeacTaBneHa HoBaA meToguKka ydyeta PLU3 B 6eToHe Ha HanpsaxeHHO-AedOPMMPOBAHHOE COCTOSHME MIOTWH. B

YaCTHOCTU, NPeAaraeTcs ypaBHEHWE ANA pacyeTa OTHOCUTEbHbIX AedhopMaLmil B NAOTUHE, BbI3BaHHbIX PLLL3.

KiroueBble ciIOBa: 6eTOHHbIE MIOTUHbLI; Peakuua Mexay Wenoubio u sanonHutenamu (PLU3); nedbopmaummn un

HanpAXeHnAa B NN10TUHE.

UDC 627.824
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CONSTITUTIVE MODEL OF CONCRETE IN THE PLANE STRAIN CONDITION*

A. Motsonelidze, V. Abuladze

Department of Hydroengineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

E-mail: motsonelidze@gtu.ge

Resume: Both the in-situ data, obtained from the
observation over the dam concrete and long-term labor-
atory tests of the concrete samples clearly indicate, that
the effect of ageing and fatigue of concrete due to ex-
ternal static cyclic loading have significant impact on the
stress-strain state of the dam-foundation system. In this
article the constitutive model of concrete in plane strain
condition is modified in order to take into account the
effect of material fatigue under static cyclic loading and
the effect of ageing of concrete. More emphasis is
placed on material response, which simulates a realistic
behaviour of a dam under actual operating conditions.
This approach will be used later during the strong analy-
sis of AAR-affected concrete dams.

Key words: dam, concrete, ageing, fatigue, cyclic
loading, plane strain problem, constitutive model.

1. INTRODUCTION

Thousands of concrete structures (dams, bridges,
tunnels, etc.) around the world are affected not only by
external, but internal forces as well. The latter is derived

*Work is done in the framework of the GNSF Project Ne478.

from reason of concrete nature as an artificial material.
Among these is alkali-aggregate reaction (AAR). AAR is a
chemical reaction within hardened concrete, which
causes it to expand overtime. The expansion causes
cracking in the cement paste and aggregates, which ad-
versely affects the mechanical properties of the material.
As the in-situ observations show, this phenomenon ne-
gatively affects the structures’ reliability and may cause
their damage or failure. No efficient direct numerical si-
mulation of the AAR phenomenon is available.

The accurate stress-strain analysis of a dam taking into
account also the AAR phenomenon should reflect the real
operation history of the structure. In this regard it should
be noted, that an inadequate material and structural
model is often one of the major factor, that limits the
structural analysis. Therefore, in this article technique for
complex static retrospective analysis of old concrete gravi-
ty dams is presented, in which an attempt is made to
match as closely as possible the material and structural
model of a dam with the actual operation history of the
structure. The proposed technique, first of all, consists of
modification of elastic-plastic model of concrete relatively
to the static loads taking into account: operation history of
a structure, loading and fatigue of materials.
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2. THE BODY OF THE ARTICLE

The behaviour of a gravity dam can be treated in a
realistic fashion by assuming, that it falls within the
plane strain condition, as the length of the dam in the
longitudinal direction is usually much larger, than the
height and width of the dam. Therefore, for the analysis
of gravity dams, the development of a constitutive rela-
tionship for concrete subject to a plane strain condition
is desirable.

The constitutive model presented in this section is
based on the hypoelastic (nonlinear-elastic fracture) for-
mulation, which approximates a path-dependent irrevers-
ible stress-strain relationship. The main advantage of this
approach is that it can be easily implemented in numerical
analysis and the data required to construct the model is
easily obtainable from uniaxial tests of concrete specimen.
The model can account for stress-strain relationship of
concrete up to the peak stresses, including an increase in
plastic volume under compression (dilatancy), that is
usually observed in concrete near failure. The constitutive
model uses failure criteria for concrete in plane stress and
plane strain situations. The present model treats the bi-
axial stress-strain behaviour of concrete by means of an
equivalent uniaxial stress-strain relationship. According to
this approach the value of strain increment in each prin-
cipal direction is calculated by the increment of the value
of principal stress in the same direction.

The material behaviour of concrete is highly depen-
dent on the actual state of stresses. The simplest case is
the uniaxial behaviour of concrete. As the state of
stresses becomes more general (biaxial or triaxial, e.g.
plane strain), the behaviour of the material becomes
more complex. The uniaxial behaviour of concrete may
be used as the basis for deriving the general constitutive
models, which account for more complex states of
stresses.

As the material behaviour of concrete depends on
the many factors (such as mix proportions, aggregate
properties, rate of applied loading, etc.), it is difficult to
find a single analytical expression for describing stress-
strain curves, that can fit the actual behaviour of a wide
range of concrete mixes. However, it appears, that the
following equation predicts reasonably well the stress-
strain relationship of concrete under compression [1]:
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Where, E, is the initial tangent modulus of elasticity
of concrete; E. is the secant modulus of elasticity at the
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peak stress; o. and & denote the maximum compressive
stress and its associated strain, respectively.

In order to find the tangent modulus of elasticity at
any point of a stress-strain curve it is useful to employ
the concept of nonlinearity index (f), which defines the
point on a stress-strain curve relative to the maximum
compressive stress of concrete and it is calculated as:
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This approach allows us to account for the effect of
the degradation of concrete strength (fatigue) under cyc-
lic loading and also for the effect of ageing of concrete.
Namely, the value of uniaxial compressive strength of
concrete (o) in Equation 2 can be substituted with the
value of the strength of concrete modified according to
the number of loading/unloading cycles (n) and the time-
period of the operation of a dam (t):

oc=0.(nt) (3)

The value of strain (&) associated with the maximum
uniaxial compressive stress of concrete can also be mod-
ified according to the number of loading/unloading cyc-
les (n) and the time-period of the operation of a dam (t):

gc=€c(n t) (4)

It is also well known, that a cycling loading causes the
degradation of stiffness of concrete. At the same time,
the passage of time causes the modulus of elasticity to
increase. These two effects are accounted for in the pre-
sent model by means of modifying the value of the initial
modulus of elasticity according to the number of load-
ing/unloading cycles (n) and the time-period of the op-
eration of a dam (t):

Eo=Eg(n, t) (5)

Cycling loading exhibits significant nonlinear beha-
viour and drastic changes in material properties of con-
crete. The result is a considerable degradation of ma-
terial properties of concrete, as the number of applied
loading/unloading cycles increases. In the present work
the empirical relationships based on the experimental
findings on cyclic behaviour reported elsewhere [2] are
defined. Namely, the tests were carried out on the con-
crete specimens of Inguri arch dam subject to static
cyclic compressive loading. After interpolating the val-
ues of test results, the following relationships can be
established to define the degradation of the material
properties of concrete in relation of loading/unloading
cycles:

o.(n)=(1-allgn)o,
Ey(n)=(1-a} 1gn)E, (6)
e (m)y=(1-algn)e,
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Where, parameters a, ", a¢" and a," define the degra-
dation of the material properties of concrete under stat-
ic cyclic loading, n — is the number of loading unloading
cycles in accordance with the operation history of a grav-
ity dam (it corresponds to the number of dis-
charges/filling up cycles of the reservoir during the oper-
ation of the dam).

The study of the results of the investigations indi-
cates, that the values of the above parameters may vary
in certain ranges for different types of concrete and spe-
cific values of these parameters have to be chosen from
the results obtained from making cyclic test on concrete
specimen. Namely, the values of the above coefficients
vary in the following ranges:

0.05<a,"<0.25
0.10<a"<0.30 (7)
0.10<a,"<0.30

In the present work the empirical relationships are
based on the experimental findings on cyclic behaviour
reported by Osidze et. al. [2]. It is interesting to note,
that generally the rate of degradation of material para-
meters and the strength of concrete under static cyclic
loading depends on the level of stresses (i.e. level of
loading imposed on the specimen). For example, the val-
ue of modulus of elasticity of concrete specimen has re-
duced by 51.5% (from 39780Mpa to 19300Mpa) after
applying 150 loading/unloading cycles, when the level of
applied stresses was equal to 0.2c., where o, is the
compressive strength of concrete under uniaxial com-
pression. When the level of applied stresses was equal to
0.5c,, the value of modulus of elasticity of concrete spe-
cimen has reduced by 29.3% (from 33390Mpa to
23620Mpa) after 150 loading/unloading cycles and when
the level of applied stresses was equal to 0.8c,, the value
of modulus of elasticity of concrete specimen has re-
duced by 20.9% (from 28390Mpa to 22500Mpa) after
the same number of loading/unloading cycles (Osidze et.
al., 1987). In our analysis we took an average values of
the above-defined coefficients (which seems to provide
reasonable approximation of an actual behaviour of con-
crete under cyclic loading), however, in general, it is
possible to define the relationship between the parame-
tersas ", ag', a," and the level of stresses.

Another point, which needs mentioning here, is that
the rate of degradation of material parameters and the
strength of concrete under static cyclic loading also de-
pends on the age of specimen, that is used during testes.
For example, the value of modulus of elasticity of con-
crete specimen of the age of 28 days has reduced by
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51.5% (from 39780Mpa to 19300Mpa) after applying 150
loading/unloading cycles, when the level of applied
stresses was equal to 0.2c,, while the value of modulus
of elasticity of concrete specimen of the age of 365 days
(1 year) has reduced by 49.0% (from 39830Mpa to
21750Mpa) after applying the same number of load-
ing/unloading cycles, when the level of applied stresses
was equal to 0.2c. and the value of modulus of elasticity
of concrete specimen of the age of 1825 days (5 years)
has reduced by 42.0% (from 42460Mpa to 20310Mpa)
after applying the same number of loading/unloading
cycles, when the level of applied stresses was the same
(equal to 0.2c.). These figures indicate, that this differ-
ence is not significant and can be ignored for practical
purposes.

The same approach can be used to describe the
change in material properties of concrete due to ageing
of material. Again, the logarithmic function seems to
predict well the variation of the material properties of
concrete in time. Namely, the relationships can be ex-
pressed as:

0. (1) = (1+al lgn)o,
Ey(1) = (1+ag 1g)E, (8)
£.(0)=(1+al1gne,

Where, the parameters a,, a; and a, define the
modification of the material parameters of concrete due
to ageing of concrete, t — is the number of years in ac-
cordance with the operation history of a gravity dam.

The study of the results of the investigations indi-
cates, that the values of the above parameters may vary
in certain ranges for different types of concrete and spe-
cific values of these parameters have to be chosen from
the results obtained from performing in-situ observation
on a concrete specimen. Namely, the values of the above
coefficients vary in the following ranges:

0.05<a, '<0.15
0.05<a¢ <0.15 (9)
0.05<a, <0.10

These parameters are based on the experimental
findings reported by Osidze et. al., 1987, who observed
the concrete specimens of Inguri arch dam. It can be
seen, that the values of the parameters a,', ag and a,'
are generally lower, than the values of the parameters
a.", ar" and a;". This means, that the effect of ageing of
concrete on stress-strain curve of concrete is less signif-
icant, than that of static cyclic loading. However, we
have to mention here, that there may be different
combinations of the number of years and the number
of loading/unloading cycles applied during this period
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of time. Namely, if during the operation of a gravity
dam, there is only one discharge/filling up cycle of the
reservoir during the
ing/unloading cycles will be equal to the number of
years of the operation of the reservoir (i.e. n=t). How-
ever, if during the operation of a gravity dam, there are
two discharges/filling up cycles of the reservoir during a
year, the number of loading/unloading cycles will be
twice as much as the number of years of the operation
of the reservoir (i.e. n=2t).

The above-defined values of the material properties
of concrete are incorporated into the constitutive equa-
tions in order to account for the fatigue of the concrete
under cyclic loading and for the effect of ageing of con-
crete.

a year, number of load-

3. CONCLUSION

In our analyses the effect of ageing of concrete were
investigated together with the effect of load-
ing/unloading cycles. The objectivity of these analyses
was to find out how the changes in the material proper-
ties of concrete due to ageing of concrete and subject to
static cyclic loading affect the stress-strain curve of con-
crete under the plane stress and plane strain conditions.
The analyses were performed only for compression-
compression and compression-tension modes of
stresses. The tension-tension mode of stresses can be
assumed to be linear and it can also be assumed, that
the tensile strength of concrete varies proportionally
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with the changes in the value of compressive strength of
concrete. In total, about 200 computer runs were made
for different stress combinations « (which defines the
value of the stress in the minor principal direction over
the value of the stress in the major principal direction),
for t=0, 10, 25, 50, and 100, also for n =t and n = 2t. It
should be noted, that significant degradation of the ma-
terial parameters of concrete occurs even with n=10. The
degree of the degradation of the material properties of
concrete increases together with the increase of the
number of loading/unloading cycles (n). The ageing of
concrete has some favourable effect on the material
properties of concrete, however the degradation of the
material properties of concrete due to combined action
of these 2 factors are still significant. Namely, when
a=-0,15t=100 and n=200, the specimen will fail and a
crack will occur in the plane strain condition, when the
compressive stress equals to only about 20% of the un-
iaxial compressive strength of concrete.
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LARGE DEPLOYABLE SPACE REFLECTORS OF NEW GENERATION

A. Sokhadze, V. Medzmariashvili

Department of civil and industrial building, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are systematically discussed and presented the existing of large deployable reflectors, which have

moved on space orbit or have carried out the preflight test. With it, also is estimated its requirements and future

perspectives.

Key words: reflector; concentrator; antenna; deployable; space.
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BO/IbLUME PASBEPTbIBAEMbIE KOCMWYECKUE PEDNIEKTOPbI HOBOIO NMNOKOJIEHUA

A.M. Coxapse, B.3. Meg3mapuawsunu

[enapTamMeHT ropoAcKoro 1 NPOMbILLIEHHOrO CTPOUTENbCTBA, [PY3UHCKUI TeXHMYecKunin yHusepcuteT, Mpysua, 0175,

Tébunucw, yr. Kocrasa, 77

Pe3stome: CuctemaTvMsmpoBaHbl M KnaccMoUUMPOBAHbI PacCMOTPEHHbIE W NpPeACTaBAEHHbIe CYWEecTBylolmMe B
Mmupe 6osblive pedneKTOpHble aHTeHHbl, KOTOpble BbIW/AM Ha KOCMMUYECKYID OpbUTy WMAM Mpownun npeanérHble
UCMbITaHWA. BMmecTe € 3TUM, AaHa OLEeHKa UX OCHOBHbIM TPEBOBAHUAM U AaNbHENLLMM NepcnekTMBam.

KirroueBsie ciioBa: pebneKktop; KOHLEHTPaTOPbI; aHTEHHA; Pa3BepTbiBaemas; KOCMMYECKas.
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UDC 551.46

ABOUT IMPROVING COAST LINE STABILITY AT THE RIVER RIONI CONFLUENCE BY THE TOWN

CANAL

I. I. Kadaria
Department of hydroengineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the particular case of the sea shore stability at the confluence of the river Rioni and
the improvement of the shore defence measures. The river Rioni flows into the sea with regulated alluvial flow rate.
Wave action processes are also described and expected results are shown by numerical examples.

Recommendations for improvement sea shore defence measures have also been worked out for the place, where
the river Rioni flows into the sea by the town canal.

Key words: Confluence of rivers in the sea aquatorium, regulated alluvial flow rate, storm.

YAK 551.46

OB YCTOMYMBOCTU NPUBPEXHOW NO/I0OCbl MOPCKOW AKBATOPUU B 30HE C/IMBAHUA

P. PUOHU B MOPE TrOPOCKUM KAHAZIOM

Kagapwa 1O.P.

MMAPOMHKEHePHbI AenapTaMeHT, IPy3UHCKUI TeXHUYecKunii yHusepcuTeT, Mpy3ua, 0175, Téunucny, yi. Kocrasa, 77
Pe3tome: PaccmatpuBaeTca yCTOMUMBOCTb Heperosoii Nosockl U yaydlleHne 6eperosawmTHbIX MEPONPUATUIA B

30He CcAMBaHMA P. PMOHM HAHOCOHECYLMM MOTOKOM B MOPCKYH aKBAaTOPUIO FOPOACKMM KaHanom. OnwucaHbl
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UDC 638.244
NEW PUBLIC MANAGEMENT (NPM)-THE CONSTITUTE PART OF ADMINISTRATIVE SCIENCE
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Resume: The development of the administrative science is an important step, which is necessary for the imple-
mentation of successful administrative reforms. The necessity of these reforms for the development of a democratic
state is vital for the country’s administration.
There are discussed some guestions connected with the new public management. We consider these questions to
be too important for the formation of perfect public administration.
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UDC 338.24.021.8
CURRENT ISSUES OF THE GEORGIAN MINING INDUSTRY STRUCTURE

G. Lomsadze, G. Lobjanidze
Department of engineering geodesy, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Developing a common structure of the various sectors of the Georgian mining industry is crucial to the
economic growth of the country. Toward this end, it is important to give priority to the branches, that define econom-
ic efficiency of the industry as a whole and put in place state policy geared toward supporting the industry.

Key words: market economics; industrial and economic policy; economic efficiency; improvement of manage-
ment; economics of the mining industry; structure of branch.

YOK 338.24.021.8
AKTYA/IbHbIE BONPOCbI OTPAC/IEBOM CTPYKTYPbl TOPHOM MPOMBbILUNEHHOCTU FPY3UU
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[lenapTameHT MHXXeHepPHOM reoaesnu, IPy3NHCKMIM TEXHUYECKUIA yHuBepcuTeT, Ipy3una, 0175, Téunuck, yi. Kocrasa, 77
Pestome: WM3yyeHbl M nNpoaHanM3MPOBaHbl OCHOBHblE TEXHWKO-IKOHOMMYECKME MOKasaTe/IM OTpaciaeBom

CTPYKTYpPbl FOPHOM NPOMbBIWAEHHOCTM [py3MM B npolweawem Mepuoae W B MNepuos nepexofa Ha pPbIHOYHYHO

SKOHOMMWKY; BbISIBNEHbl XapaKTepHble Ans Hee cneuuburyeckne ocobeHHOCTM U paspaboTaHbl NPeaNoXKeHUsa Wt
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THE HYDROGEOCHEMICAL PECULARITIES OF CHALADIDI OIL-PROSPECTING AREA

U. Zviadadze, Kh. Avaliani, M. Mardashova

Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Among the traditional methods of oil deposits prospecting the certain place belongs to hydrogeochemi-
cal method, in particular use of chemical — inorganic indicators as indirect exploratory criterion. There is considered
question of possible availability of oil large deposit on Chaladidi area, coming out from positive results of spectral
analysis, received from point of view of high contents in pressure waters of territory characteristic for oil typomorphic

chemical elements.

Key words: oil-bearing area; following water; microcomponents; collector.
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Pestome: B pene nouckoB W pasBegku HedTAHbIX MECTOPOXAEHUN cpegu TPagMLUMOHHbIX METOoA0B
onpezeneHHoe MecTo 3aHUMAET rMAPOreOXMMUYECKUA METOL, B YaCTHOCTU, UCMO/Ib30BaHNE XMMUKO-HEOPTraHUYECKNX
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TVII'IOMOpd)HbIX XUMUNYECKUX 2/TEMEHTOB.
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339b>@g> o dobo gogdEgmds 3oM3ggImo GBI
boboon 5@ dgdmogsdymgds.

Bgdwgy  xo9Bdo
goanyg@o Fofgmgbgdo: Dacrydium, Podocarpus, Phyl-
locladus, Cedrus, m«xob Taxodiaceae-li  {omdmdogw-
39bggdo. 53 xag8do Lpgngy Igeol BoIggar-
nglbanosbo dizgbsdg Ginkgo.

Lomdmbmdog@o  d3gbstggool xaygndo gogo-
mosbgdygenos: Ulmus, Zelkova, Carpinus, Juglans, Carya,
Pterocarya, Corylus, Alnus, Fagus ws bmgog@mo Quer-
cus.

3°90005bgdgemos  mg@HIm-
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bsb. 4. amddmGol FGogmob 3s@obommyoy®o oSS

439e05bg  Idogoem@mobmgebos  bygo@ Mmoo e
goonemgsh  d3gbsgms xa9R0,  Gmdmgdlisg
doggnmgbgds:  Magnolia, Liriodendron, Nyssa, Alan-
gium, mxobgdols Arecaceae, Araliaceae, Juglandaceae,
Fagaceae, Hamamelidaceae, Lauraceae-l {o®3mdsg-
39bagdo s Lbgs. bmgowsw, gemaols dgdsco-
39b@®dsdo LomdmbmdogHo s Lydd@m3o o
9396509960l Fogno momJdols oo ogm.

33030940 Vomdmygboanos, 9dnogdglsg,
bgodemdoggeo  gmmddgdom:  Anemia, Lygodium,
Mohria ©> myob Gleicheniaceae-l {o®dmdogpygb-
@gdo. Pteris-ols s Polypodium—ol  L3dm@gdols
BHomEgbmds dizodgs.

93565L3bge  xagnl bydJlgdmgomagdo 3ig-
botggdo dgoagbl, ggo® Ephedra-l  {om3mdsgw-
39bgmgdo s dogmobmgobms mxsbgbdols Chenopo-
diaceae—l> o Asteraceae—U dBgdol do@3ge0gdo.

sdagodoe, amddm@ol  d@omols  Jggoobomds-
B0 bogngdgdol 3sgmobmamaog®o  3md3engdlo,
doGomspse, dogmomngdl  dpopsdo  dmenowmdo-
bob@ Mo Byggool  sOlgdmdoby, @M@ gdboms
5RO 0ym  gobgmols Gg@o@m@ools 839G gLo
bofoqo.  gomeggamo  396mbgdel  ogh3gegde

©5dM30EgdYEo  04m  gsRYmM, dom@ud  gsJ@m-
96bg o @gmoggxols bobosmbg, @mdaols Lo-
domarg >@glo®ds@ygardo 300-500 3-l o0 swg-
do@gomes [8] yggamsby e Lomdmldmygsde-
o x0dgd0 bwgol o7gbol sbaml 0bMEgdms,
sbigmgdos: Magnolia, Liriodendron, Nyssa, Alangium,
mxobgools  Arecaceae, Araliaceae, Hamamelidaceae,
Lauraceae-l {o®3dmdoygbangdo, ggo®gdo: Myrica,
Engelhardia, Platycarya, Castanopsis, do®od{goby
d9bgdo. Byol Jggos Lodmygel Jdbowbgb ag0ddg-
b0: Anemia, Lygodium, Mohria, mysb Gleicheniaceae-1s
Vomdmdowygbangdo, Cyathea, Dicksonia. bmgo dosm-
3560 boligd®o gg0d@s oym.

Gge0ggnol 9ROm dopomo mbggdby, Lowss
B993905d Y@  dgooMmgdom Esdogos, 2o3M(3IEy-
dgemo  oge  agocégdols - Zelkova, Carpinus, Juglans,
Quercus, Castanea-l {o®3mdoygbangdo. of, @o-
0neEmgsb x09930m5b ghmo, mg@Imgogydo Fof-
3m3bgb03 bo®mdws: Dacrydium, Podocarpus, Phyllo-
cladus, Cedrus, myob Taxodiaceae-li {o®Imdogo-
39bemgd0 s Ginkgo. mxobgdols Poaceae-li o Apia-
ceae-l  Fodmdmdoagbengdo, sa®gmgg 33030 gd0
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Pteris, Polypodium, Anogramma, Pyrrosia @gols do-
@obmgob Lodmyganls Jdbowe.

dobo®ggdol  golfg@mog  domol  ©s  domdols
049900 0bOYoMEs, Lowss, doMomssw, agbgogds
Liquidambar, Nyssa, Ulmus, Alnus, Carya s bmgog@mo
Hamamelidaceae.

bmgoeeb  InTmdgdom  Jpgdedyg  @garogeols
4g9eobg  Jomoa  dmbsizgmgdby 0bOEgdmEs
39JFoVgmgobo 3;39bsMggdo - Abies, Picea wo Tsuga.
3500 yggaobg d300g s goo  gaog5m, 53, Sn-
dom 0dom gbes s0blibsl, G®I sE@glo®ds@d e do
domo  s@ligdmdolsmgols bganlsydgaro  JoGmdgdo
XgO 30gg >0 >OLgdmdo.

bod:ydols

Ne 2 (476), 2010

higgb Bog@ opgdam ofbs Sp@gmgy ®Gogos
b dongBd-godmiEgbmmmaogdo dgmmeol -
dmyggbgdom [9]. adox03by @o@sbogmo G0
‘dggbodsdgds  seAgbeMmds@dgeo ©OMmol  do®omsE
33965 g Fm@Io09dL. slgmgdos IgdFofgosbo
5 3meoemdobsb@®o  §yggo0. ogmgg dm3gdy-
oo gokgol, GmymaE Ggbosbmdol dshggbgdaols,
dogoo. slgmo a@ex030L Lodgogmgdom dglodang-
dgeos  mgom0  g5350093bmm  di39bsMggemo  Logge-
Mol ©obsdogoli s ogoaobmm dobo yobgome-
6960l gHo3gdo, MmImgdoi 3sgobmbmbgdols go-
doymgol bogydggel dgomagbl (bob. 5).
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bob. 5. >E@glo®dsGymo EOMmol I336sGggmo gmdds30gd0b
>@gogmgdol dgdyggmdol a@sgogo (eddmdoel iMomol dobgogom)

30553030l sbognobo  Lodgoemgdsls odanggs  op-
6gbo@IoG o Mol aobdogenmdsdo  yodmgymm
Lodo  g@odo. 3oMggen  gBo3bg aods@mbgdymmo  oym
bgdEOM30g7e0 s bmdogBe mdogno Jogols GYg,
09930 Bogl Logdomp godmm  s@gogo  goohbgs.
3gmdg  9Bo3bg omobodbgds RFodgols sHgomols o-

RoOMMYds, OMdgaroE  3gHOMEYESE  omgds@gds
LgddOm3oggeo  Ggols  stgoel.  dgbodg  g@o3by

R0dgol sMgeeo d3ggm@o I30Mgds s obygg go-

do@Mbgdgmos  byydddmdoggmo  Bygg. IiEgbsm gy
GoOdsEooms  s@gogngdols  Slgm (3300 gdomdsls

hggb, JdoMomss, Jogmol  Bgbosbmdsls gy gogdo-
Ggdm, OMdgaoi Igmag gBds3by gRGm d9dE06g-
S0 0ge.

3. ©oliggho

3ogmobm@mmaog®o  sbogrobo  dombE@s@oydo-
ool gOm-gomo  dgmmwos. J3gbsdgms L3m@godo
s> @30l dodigangdo bdodow ggbgogds olgm
boengdgddo, Lowsi Lbgs mGasbyamo bodmgdo o@
d003mgg0s. bogrgdgddo  Jogobmdmmegool dGgg-
5030 35303980 gds Lodgomgdsls agsdangal mgo-
0 25350936mm  3oe0bmgmd3@ gJlgdols  3gemo0-
@qdsls 53> M9 0d d@ogols gggems dOgdo s go-
dogygmo geem@ol, dggbsdgymmdols s ganods-
Bob 3obgoms®gdols 96>39%0 39O 0°YA0
Aol gom3399a Imbsgggmgdby.
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= ¢ 5. Maisuradze L., Shatilova 1., Koiava K., Mchedlishvili
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UDC 551.76 (479.22)
FLORA AND CLIMATE OF EARLY SARMATIAN PERIOD OF KACHETI ON THE BASIS OF
PALYNOLOGICAL DATA

I. Kokolashvili
Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Now for stratigraphical purpose widely is used the method of palynological analysis, which subjects of
investigation are spores and pollen grains of plants fossilized in sedimentary rocks. The change in composition of paly-
nological spectrums of separate layers or group of layers allows to trace nearly continuous picture of evolution of bio-
cenosis and to distinguish the stages of their development. Put in the base of geochronology, these stages can be con-
sidered as ground of palynological subdivision of Sarmatian deposits of Eastern Georgia.

The spores and pollen grains often are presented in deposits avoid of other organic fossils. But even in such cases, when
the fauna is preserved, the palynological data make corrections in stratigraphical schemes, as against of marine fauna, the
palynocomplexes reflect on the changes of dry land cenosis, on which the climatic fluctuations influenced in first turn.

Till last time the single palynological work about Sarmatian deposits of Eastern Georgia was the article, devoted to
analysis of corns from bore holes on territory of Kakheti (N. Mchedlishvili, E. Mchedlishvili, 1953). In 2008-09 were
published the articles (Maisuradze et al., 2008; Shatilova et al., 2009), in which is given the micro-paleontological anal-
ysis of Middle Sarmatian deposits of Kartli, sections Nadarbasevi and Uplistsikhe. As about Kakheti, the region very in-
teresting from practical point of view, as which it is connected the industrial reserve of oil, from palynological point of
view it is not completely learn.

Key words: Western Georgia; Kakheti; Lower Sarmatian deposits; landscape-phytocenological method.
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YOK 551.76 (479.22)

®NOPA U KTUMAT PAHECAPMATCKOIO NEPUOAA KAXETUU (HA OCHOBE
NATMHONOTUYECKUX OAAHHDIX)

NU.M. Kokonawsunu

[JenaptameHT reonornu, Mpy3sMHCKUIA TeXHUYeCKUA yHuBepcuTeT, Mpysusa, 0175, Téunuck, yi. Kocrasa, 77

Pe3lome: B HactosAwee Bpemsa ANA uUenein cTpaTurpadum LUIMPOKO MCMONb3YETCA MeTOZ MblbLEBOro aHaiu3a,
00BEKTOM UCCNEA0BAHNA KOTOPOro ABAAKOTCA CMOPbl M MblAbLEBbIE 3€pHA PACTEHWUI, 3aXOPOHEHHbIE B OCAZOYHbIX
nopogax. OgHUM M3 rNaBHbIX MPEMMYLLECTB 3TOTO MEeToAa ABAAETCA NOCAOMHOE pacnpocTpaHeHue nanvHomopd B
paspesax. MameHeHWe X CoCTaBa B OTAE/IbHbIX CNOAX WM Tpynne C0eB NO3BONAET NPOCNeAUTb NOYTU HEMPEPbIBHYIO
KapTUHY M3MEeHeHUA BUOLLEHO30B M BbIAENUTL 3Tanbl UX Pa3BUTUA. MNON0XKEHHbIE B OCHOBY reOXPOHOIOMUK, 3TW 3Tanbl
MOXHO paccmaTpuBaTb Kak OBOCHOBaHWME Na/IMHOMOMMYECKOrO PaCYNEeHEHUA CAPMATCKUX OT/IOXMEHMIH BocTouyHoOM
Mpy3unn.

Cnopb! 1 NblNbLA YACcTO BCTPEYALOTCA B OT/IOKEHUAX, JIMLIEHHbIX APYTMX OPraHWUYECKUX OCTaTKOB. Ho AaxKe B cayyae
NPWUCYTCTBUA TaKOBbIX, NA/IMHONOIMYECKME AaHHble BHOCAT CBOM KOPPEKTUBLI MPU COCTaBAEHUU CTpaTUrpadryeckmnx
CXeM. ITO CBA3AHO C TEM, YTO B OT/IMYME OT MOPCKOIN dayHbl, NAIMHOKOMMNIEKCbl OTPaXKatoT U3MEHEHUE HAa3eMHbIX
LLeHO30B, Ha KOTopble KAnmaTudeckme GayKTyauumn BAMAIOT B NEPBYIO ouepesb.

[o nocnesHero BpemeHuW eAMHCTBEHHOM NasIMHOMOrMYEcKol paboTon Mo CapMaTCKMM OT/IONKEHMAM BOCTOYHOM
lpy3un 6blna cTaTbsA, NOCBAWEHHAs aHANM3y KEepHOBbLIX MATEpPManoB, B3ATbIX M3 BypoBbIX CKBa*KMH Konxupackoi
HuameHHocTn (H. Muegnuwseunn, E. Muegnmwswunm, 1953). B 2008-2009 rr. 6biin onyb6avMkoBaHbl paboThbl
(Maissuradze et al., 2008; Statilova et al., 2009), nocBslEHHble MWUKPOMNANEOHTONOMMYECKOMY aHanusy
cpefHecapMaTCKMX oTnoxeHuli Kaptam (paspesbl Hagapbasesu u Ynaucuuxe). Yto Kacaetcs KaxeTuu, oyeHb
WMHTEPECHOrO PErMoHa C MPaKTUYECKON TOYKM 3PEHUA, K KOTOPOMY MpPUYPOYEHbl MPOMBbILAEHHbIE 3anexun HedTw,
NasIMHO/IOTMYECKU OH OCTAETCS COBEPLLUEHHO HEU3YYEHHbIM.

KuxroueBsie ciioBa: BoctouHas [py3una; Kaxetna; capmaTcKme OTNOXKeHUA; NasIMHONOTMYECKMIA meToqa.

d9dembgarols modomo 04.09.09
domgdaeos sbsdgdwswe 09.10.09

YK 502.7

O NPOBNEME 3KO/IOMMYECKOMN BE3ONACHOCTU U onTMMmM3ALUU YNNIPABNIEHUA
3KO/IOM'MYECKOW CUCTEMOWM

H.l. Nonopapg3e,* A.B. A6anaHuase, M.C. isanun

[enapTameHT reonornn, Fpy3MHCKUIA TEXHUYECKUIA yHUBepcuTeT, Mpy3sua, 0175, Téunucu, yn. Koctasa 77

E-mail: nodar_poporadze@yahoo.com

Pe3stome: 3Jrta pabota npeacraBnser  cobow 1. BBEOEHME
HarnAAHbIA  NPUMEP NPUMEHEHWA  MaTeMaTUYeCKMX Bce BO3pacTatowiee aHTPOMNOreHHoe BO3AEWCTBUE HA
METO/0B A/17 PELIeHUA NPAKTUYECKUX 3343y, CBA3AHHBIX  cpesly, ee 3arpA3HEHME OTXO4aMM NPOW3BOACTBA W,
c 6e3onacHoOCTbO 3KoNornYeckoi cuctemsl (3C). HaKoHel, 6e3yAepKHOe PacXOAOBaHWE MPUPOAHbIX

B Hel dKUEHTUPOBAHa pPonb  MaTemaTuyecCkunx
meToaoB, OT TOYHOCTM KOTOPbIX 3aBUCUT YpPOBEHb
6e3onacHOCTM GpyHKUMOHUPOoBaHUA 3C.

KntoueBble cnoBa: oKpyxatlowasa cpena; 3Koaoru-
YeCKaAa CUCTeMa, 3Ko/s10rn4yecKan 6e30nacHOCTb U 3KOJ0-
rmyeckas yCToM4MBOCTb.

pecypcoB — Bce 3TV NPo6aemMbl CTasiv ceryac npeametamu
LUIMPOKOro 06CyXAeHMA ANA NPUHATUA SPHEKTUBHBIX Mep
NpPoTMB BECKOHTPOJIbHOMO WCMOJ/Ib30BAHUA MPUPOAHbIX
pecypcoB, 3arpA3HEHMA W paspylleHWs CAOMKMBLIENCA
npupoaHoi cpeabl /1/.
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COBOKYMHOCTb BCEX BO3AEMCTBUIA Ha OKpPYyXKatoLLyto
cpeay (OC) BemeT K ¢GOPMMPOBAHWIO HOBOW 3KOJIO-
rMYecKon cuTyaummn, Tpebylowen M3ydyeHUs U aKTUBHbIX
OeNCTBUI MO NpefoTBPALLEHUIO BO3MOMHbIX OTpULLA-
TENbHbIX U3MEHEHUN. MeXaHU3Mbl OOCTUMKEHUA KOHeu-
HOW UenuM — 3Konornyeckon 6esonacHoctn (IB) — 3TO
pa3paboTka, ajdanTauma W BHeApPeHWe B MPAKTUKY
NPOrPaMMHO-TEXHUYECKUX U MHPOPMALIMOHHBIX CPeacTB
ANA OUEHKM U MNPOrHO3MPOBAHMA  SKOIOTMYECKOM
obcTtaHOBKKN. [Ona pocTukeHua Db TakKe  BaXKHO
COrNacoBaHHOE  yrnpaB/ieHWe  MPOMBbIWAEHHBIMU U
CEe/IbCKOXO3ANCTBEHHBIMM NPON3BOACTBAMM, SKOHOMMKON,
3[,paBOOXPAHEHNEM U APYIMMU BUAAMWU AEATeNbHOCTU
TOrO WM MHOTO PErnoHa.

Takum obpasom, B chepe 36 o0AHON M3 BarKHEMLINX
ponei urpaet npobnaema ynpasnenusa 3C.

PeweHne 37Ol npobnembl CBA3AHO C 3Kcnepu-
MEHTaNbHbIMU UCCNEAOBAHUAMM U pa3paboTKoi mate-
maTtudeckoi moaenm 3C.

MaTtemaTnyeckaa Mopgesnb, ABNASACL OTobparkeHnem
3KONOMMYECKMX MPOLLECCOB, NO3BOAIAET BblOpPATh TaKyto
CTPYKTYPY CMCTEMbI YnpaBfieHusa, KoTopaa obecneynt
6e30nacHoCTb GYHKLUMOHUPOBaHMA IC.

2. OCHOBHAA YACTb

MpoTMBOCTOATL aAHTPOMOreHHOMy npeccy npupoaa
lpy3un MOKeT NvWb NPU COXPaHEeHUM noTeHuuana ee
3KoJsiorMyeckon yctomumsoctn (3Y). 3Y lpysum 3aknto-
YaeTcA B NPEOoA0/IeHUN ee 3KoorMyeckom cnaboctm n 8
obecneyeHun 3b. BocctaHoBneHMe ecTecTBeHHbIX 3C —
OCHOBHOE YC/10BUE HOPMAJIbHOrO Pa3BUTUA CTPaHbI.

Cnepyetr oOTMeTUTb CBA3b Mexay JY cpegbl WU
npeaesiom aHTPOMOreHHOW (TeXHOreHHOW) HarpyskuM Ha
perMoHanbHOM ypoBHe. Kak TOAbKO TexHoreHHas
Harpyska AN8 KOHKPETHOro y4yacTKa TeppuTopuu
NPEBLICUT  3KOJIOFMYECKYID  BO3MOMHOCTb  NPUPOLbI
(3Konornyeckyto emMKoCTb), MPOUCXOAMT Kpax [AaHHOro
y4actka OC uau, opyrumu CnoBamu, KaxAbl y4acToOK
TEPPUTOPUM  UMEET  KOHKPETHYI  3KO/I0rMYECKYH
€MKOCTb W, COOTBETCTBEHHO, MOMET MPOTUBOCTOATb
pPa3NNYHbIM TEXHOFEHHbIM Harpy3kam. M3 BblleyKasaH-
HOro cnegyet, 4To 06A3aTe/IbHO HAXOXAEHWE KOMMpPO-
MMUCCa MeXAY PasBUTUEM NPOU3BOACTBA U COXPaHEHMEM
NPUPOAHbIX pecypcoB. B ycnosuax Mpysumn yctonumsoe
pa3BuTMe onpeaendeTcA  BeAeHMEM  X03AWCTBA B
npegenax cywecrsytowmx emrkocteit 3C.

[o cepeguHbl XX B. I'py3ns, Kak u gpyrve cTpaHbl,
pa3BmMBasiacb B ycnoBuax Y, paBHOBECMA U FrapMOHMUY-
Hoctu. C nepexogom MWpoBOro obuiectsa B 3Tan
HAY4YHO-TEXHUYECKON PEBONIOLMM TEMMbl POCTA MPOU3-
BOACTBA CTa/M  HeMnpepbiBHO yBeAUYMBaATbCA. ITO
CKa3asoCb Ha WCNO/Ib30BAaHMM MPUPOLHbIX PECYPCOB B
HEBUAAHHbIX 40 3TOro BpemeHu macwTtabax. JocTtaTouHo
CKasaTb, 4To Bbiwe 20% CcyLlmn OKa3aanCb U3MEHEHHbIMMU
NOJIHOCTbIO M MONYYUAN Ha3BaHME MNPUPOJHO-TEXHO-
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reHHbIX 30H. Mpupoaga Mpysun b6bina meHee aerpagupo-
BaHHOMW, B OT/IMYME OT NPUPOALI PAa3BUTbIX CTPAH, HO 3TOT
npowecc He obowen u ee. Mo MHEHUIO yyeHbIX, [py3us,
KaK M Apyrue cTpaHbl, AOMXKHA OLEHUTb CTeneHb yuepba
3C TeppuTOpPUA, NpeosoieTb COBCTBEHHYHO 3KONOrMYec-
KYlO  yA3BMMOCTb NyTem MpOrHosa [AOMyCcTMMOro
notpebneHus 4YUCTOW  NEPBUYHON  MPOAYKUMM U
BO3MOXHbIX SHEPreTUYECKMX U XO3ANCTBEHHDbIX Harpy3oK
Ha CBOEl TEPPUTOPUM.

B HactoAwee Bpemsa, HaunHaa ¢ 90-x rogos XX B.,
9KO/IOrMYecKas yA3BMMOCTb TEPPUTOPUN CTPAHbI, OLLYTU-
MO€ WCTOLLEHWe ee MPUPOAHbIX pecypcoB (0COBEeHHO
fleca) U 3HauMTeNbHble 3KO/MOMMYECKMEe PUCKM 0bBycnoB-
/leHbl, B OCHOBHOM, Pa3BUTMEM NPEUMYLLLECTBEHHO TaKMUX
oTpacnieii NPOMbILAEHHOCTM, KOTOPbIE «3KCNyaTUPYHOT»
npupogHble 6oratcTBa, M HU3KUM  KO3DDOULMEHTOM
MCNO/NIb30BaHUA  MHTENNEKTYAIbHOEMKUX  (HAaYKOEMKMX)
NPOM3BOACTB, A TaK¥Ke MCMNO/b30BAHUEM TeppUTOPUU
CTPaHbl 417 3aXOPOHEHUS OTXOLOB U XMMMUYECKM ONaCHbIX
Bewect8. K cKasaHHOMYy Takxe cnegyeT p[06asuTb
NosIo¥KEHME C W3HOLWEHHOCTbD OCHOBHbIX CpPeacTs
(3maHuA, coopysKeHua, KOMMYHUKaLMK), KOTopble He
obHoBAnanuck ¢ 1990 roaa.

[na ycnewHoro peleHns KpynHOMAcLTabHbIX 3aga4
no oxpaHe OC HeobxogMMo 3HATb CTeneHb ee
3arpAsHeHUA BCAKMMM BPeAHbIMKU BelecTBamu. Moatomy
3Ko0MM 60/1blIoe BHUMAHWE YAENAT SKCNEePUMEHTaM,
HabloAeHUAM U KOHTPOO (MOHUTOPMHTY) 33 OC.

Mpy ynpaBAEHUM 3SKONOTMHYECKMMM  MpOLLeccamm,
KOrfa peleHna NPMHUMAIOTCA Ha OCHOBE TEOPETUYECKMX
M 3KCMEPUMEHTA/IbHBIX OaHHbIX, WMCNOMb3YIOT MaTema-
THYeckyto mogenb. Co3gaHue paboTocnocobHbIX Mmoae-
el — ofiHa M3 rNaBHbIX 3a4a4 rNobanbHOM 3KoNornNn.

Mpexae Yem NepemT K PacCMOTPEHUIO MaTeMaTU-
Yyecko mogenn 3C n ee NPaAKTUYECKOMY MPUMEHEHWMIO
ONA pelweHuA 3agay ynpasneHua, otmetum, 4vto 3C
MOHO OTHECTM K AMHAaMWMYECKMM cucTemam, T.e. K
TakKMM  cucTemam, Tr4e TOT WAM  MHOM npouecc
HenpepbIBHO M3MEHSETCA BO BPEMEHM.

Ona mopenvpoBaHuA noBeAeHUA TaKOW CUCTEMBbI
MOXHO BblbpaTb Habop TaKuMx MapameTpoB, Kak X(t) —
BbIXOZHaA nepemeHHas, u(t) — ynpasnsiowme Bosaelic-
TBMA Ha npouecc, O(t) — BoamyLLaloLmMe BO34eNCTBUA Ha
npouecc. YnpasaswluMe 1 BO3MyLLalOWMe BO34ENCTBUA
OTHOCATCA K BXOAHbIM BE/IMYMHAM.

LUenb ynpasneHua IC 3akntodaetca B obecneyeHun
KaK J0/IKHOro KayectBa OC M MOBbIWEHUA KU3HEHHOTO
YPOBHA HaceneHusa [pysun, Tak M B GOPMUPOBAHUM
6loAKeTHbIX A0X0A40B. [103TOMY, €CTeCTBEHHO, npwu
MOZENNPOBAHMM 3TU NApaMeTpPbl PAcCMATPUBAOTCA B
KayecTBe BbIXO4HbIX NapaMeTpOB.

YnpasneHne 3C OCyLWECTBAAETCA KaK MX CblpbeBOM
6a30i1, Tak U uHBecTMuMaMKU. Ecnm yyectb, uTto pysua
Haxo4MTCA B 3KOHOMMUYECKOM KpU3uce, TO AR NPOCTOTbI
peleHns 3agauM  ynpasneHuUA OrpaHUYMMCA TOJNbKO
WMHBECTULMAMM.
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BosmyuwieHua, peicteytowme Ha OC, noapasgens-
IOTCA Ha ecTecTBEHHble M aHTponoreHHble /1/. K
€CTEeCTBEHHbIM OTHOCATCA BCe BWAbl BO3AEWCTBUI U
NnpoLeccoB, BO3HMKHOBEHME KOTOPbIX HEe BbI3blBaeTCA
YeNOBEYECKOM AeATe/IbHOCTbIO (3eMsieTpsAceHMe, NoXa-
pbl, BbI3BaHHble MOJHUAMM, WU3BEPMHEHUS BY/JKAHOB U
T.4.). AHTpOMNOreHHble (TeXHOreHHble) BO3AeNCTBMA Noa-
pa3genslTca Ha npeAHaMepeHHble, KoTopble npeayc-
MOTPEHbl TexHo/ornel npoussoacTesa (notpebneHue u
BbIOpOCHI), U HEeNpeAHaMepeHHble, nponcxoaalme B OC
BCNeACTBME BO3AENCTBUSA NPOM3BOACTBA.

HaKoHel, cTaBUTCA BOMPOC O MaTeMaTU4ecKomn
3aBMCMMOCTM BbiXxOZa OT BXOAOB KaK 06 onepatope
@ € {u(t) x6(t) » x(t)}, KoTopbli yvawe Bcero
aBnaetca andpdepeHumanbHbim onepatopom. MHoraa
onepatop ® Ha3bIBAlOT MaTemaTUyeckoin moaensto /2/.

Mpu npuHAatbix  pgonywenmax 3C  onucbiBaeTcA
cneayrouen cuctemon anddepeHumanbHbIX YpaBHEHUN:

x(t) = flt,x(©), u(®), 0(6)], (1)
rae x(t), u(t), 6(t) — cooTBeTcTBEHHO Tpex-, ogHO- U k-
MepHble BeKTopbl, k - Yncno BHewHMx Bo3aelcTeui, f —
OeNCTBUTE/IbHAsA BEKTOPHaA QYHKUMA.

Beuagy TOro u4to B npasyt u4actb (1) BxoaAT
BO3MYyLLLEHMA, TO X(t) — cayyaliHas BenmumHa. MNostomy
3aja4a ynpaB/AeHUs PeLlaeTcs MeToAOM pasAefieHua ee
Ha ABe 3aj4auyu: Ha 33434y OUEHKM NnapameTpoB (uMam
napameTpuyeckon UAeHTUPUKauuKM) u 3agady OnTu-
ManbHOro ynpasaenuma 3C.

Takoe pasaeneHne KayecTBEHHO NMOHATHO, MOCKO/IbKY
BHayane cnenyetr ONpeaennTb MNOBeAEeHUE CUCTEMBI,
npexae 4Yem paccuuTatb ynpaBadlowee BoO3geincTeue,
M3MeHsAoLLLEee 3TO NOBeAeHMe.

Mogenb (1) saBnaeTca HecTauMoHapHOM. Kak mssec-
THO, TaKMe YPaBHEHMA HA NPAKTMKE PeLLatoTCs YNC/IEHHO
C MOMOLLbIO KOHEYHbIX Pa3HOCTEN UM METOAA CETOK.

ONna NpubAUKEHHOTO BbIYMCNEHNA OTPE3OK BPEMEHMU
(0,T) (T — Bpemsa ¢yHKuMoHUpoBaHMA I3C) nocnepo.a-
TeNbHOCTbIO TOYeK 0 =ty <ty <t,< .. <ty-T menutca Ha N
paBHble Masble MHTepBasbl anntenbHocTbio h (h—0).

Ona naeHTuomnkaumm B8 pabote /3/ aBTopbl npea-
NaratoT 3aMeHnTb Moaesb (1) ynpoleHHoM cTaTudeckom
MOAENblo, NMHeapu3oBaHHoOM oTHocuTenbHo 0j(j=1,...,k).
[Ons AMCKpeTHOro MomeHTa BpemeHn t,=n(0<t, < T)

X(n) = A(uy) + B(u,) &h). (2)

3pecb A(u,), B(u,) — COOTBETCTBEHHO MaTPULbI

nopagka 1x3 u kx3, npuuem nx anementol Ai(n) (i=1,2,3)

n Bij(n) (j=1, ..,k) AaBnAlTCA AMHeAHbIMM YHKLUMAMM
OTHOCUTE/IbHO U,

Takaa mogenib NO3BONSAET OUEHUTb C/lyYaliHble BEAU-
4MHbI 6; MO AMHAMMYECKMM XapaKTepUCTUKaM: mMaTema-
Tyeckomy oxxmnaanuio (my(n)) n aucnepcun (Dj(n)).
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MycTb B AMCKPETHble MOMEHTbI t,=n HabnogatoTcs
KoopAMHaTbl X,(n) 1 X3(n), 3aBUCALLME OT BO3MYLLEHWUN,
unu Habnogaetcs

y(n) =G x(n) + w(n),
rge G = [110], w(n) — owmnbKa HabnwaeHUs, KoTopas
npeactagndaer coboil HOPManbHO pacnpeseneHHyo
CNIYYaNHYHO BEINYMHY.

3afaya 3aKNoYaeTca B TOM, YTODbI NpW 3aAaHHbIX
HabnwogeHnax y(n) HaWTM HauaydlMe OUEHKM ann
MaTeMaTUYeCKOro OXWAaHWUA U AUCNEePCUU CAyYalHbIX
napametpos 0;.

Ha ocHoBaHuu dopmynbl belica 6bian MoayYeHbl
cnefyrowme aganTuBHble oueHKu /4/:

m;(n) = BY(mym;(n— 1) +
+Dj(n)§j(un—1) [y(n) - A(un—l)] (3)
Dj(n) = D;(n—1)/[1+ B*(n— DD;j(n - 1)],
roe

i 2k

Aw) = D 4w B) =) > Ba (wn);

i=1 i=1m=1
E? = 28_2 Ejz (un—l)/Zg_l Ejz(un—l)-

ITU XapaKTepuUCTMKM NO3BOANAMN BblbBpaTb Hanbonee
adpdeKkTMBHbIM NyTb aAnAa ynpasneHns 3C. OueHKu,
NOMYYEHHbIE MPU PeLeHUn 33a4aun UaeHTUOUKaLMUu,
BBOAATCA B aNrOPUTM ynpasaeHusa ans GopmupoBaHua
CTpaTEerMmn ynpasieHus C Lesbio KOMMNEeHCcaLMm BHYTpEeH-
HWUX M BHELHMX BO3MYLLEHMIN. Takum 06pa3om, MOMKHO
3aCTaBUTb YNPaB/AOLLYIO CUCTEMY AEelCTBOBATbL onpese-
JIeHHbIM XKenaembiM 0bpasom.

OCHOBHOe HasHayeHue Teopwuu ynpasBAAemblX C/y4a-
MHbIX NPOLECCOB WM TEOPUM CTOXACTUYECKOro ynpas-
NleHMA - [aTb OTBET HAa CAeadytolwuMid BOMPOC: KaKum
06pa3om B KarKAblit MOMEHT BpemMeHW BblbpaTb ynpas-
NeHne (MHbIMKM CNOBaMM — MPUHMMATL PeLleHne), KoTo-
poe 3aBUCUT OT HAKOMNEHHOW MHbOPMALMKN U BAUAET Ha
JIOKa/IbHble BEPOSATHOCTHbIE XaPAKTEPUCTUKM C/Iy4alHOro
npouecca, YTobbl HEKOTOPbIN QYHKLMOHAN OT CAyYaliHOro
npoLiecca ynpasieHna 06patnaca B MUHUMYM?

MpounnocTpMpyem 3TO Ha KOHKPETHOM MNpuMepe.
MpeanonoXum, 4YTo pPeryimpyemoin sBAseTcs Koop-
OMHaTa X,(n) (*KM3HegesaTenbHOCTb HaceneHus). OTKMO-
HEHWE PeryaMpyemoit KoopAMHaTbl OT Kenaemoro x*(n)
(HopmanbHbIN YPOBEHb KU3HWU HAaceNeHus) NPUBOAMUT K
HEKOTOPbIM M3AePKKaM.

M34ep»KKM, BO3HMKAIOWME Ha N-M Lare, 3a4aloTcs
byHKUMen

g(on, up) = M{[x,(n) — x; (Tl)]z/(fn}, (4)
roe o, = (m(n),D(n)), M — cumBon maTemaTmuec-
KOTO OXMUAaHusA.
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Beuay TOro 4to X,(t) — cnydaitHas BennumHa, To LeNb
ynpaeneHnsa ¢GopmyauMpyeTcs B BEPOATHOCTHbIX Tep-
MMHaX.

3agava B HaXOXAEHUU KOHEe4YHOM
nocnefosaTenbHOCTU cTpatermn T = {uUy, ... Uy}, MUHU-
MU3MpYIOLLE CymMapHble n3gep»ku 3a N waros:

IN,n(G) =inf M{Zy;o (O, Uy}
{ug, ... ,un}

Ona peweHua TaKuMx 3agady BBOAMTCA YHKUMA
BenbmaHa, KOTopan A0/XHa YA0BNETBOPATb PEKYPPEH-
THbIM ypaBHeHWAM BenbmaHa-Banbga npu onpepenex-
HbIX OrPaHUYEHUsX.

OpHako, nockonbky g(o,,u,) ABnfeTca HeoTpuUua-
TeNbHOM QYHKUMEN, TO ONA HAXOXKAEHUA ee MUHMMYMaA
[OCTAaTOYHO, YTOBbI BbINONHANOCH YC/I0BUE

9(0n,t1y) = 0. (5)

B pabote /5/ nokasaHo, 4To ynpas/ieHue, HalgeHHoe
M3 3TOr0 YC/I0BUA, ABAAETCA He TOJbKO eAMHCTBEHHbIM
ONTUMAa/bHbIM  pelleHMem, HO W rapaHTupyet
BbINO/IHEHWE YC/IOBUA SKBUBANIEHTHOCTU OAHOLIArOBOM U
MHOTroLWaroBo 3asau.

Ecau noactasum B (5) (c yueTom 4) 3HaueHue x,(n) U3
(2) n, yutem, uto Ay(u,) v By(u,) ABNAOTCA NUHENHBIMU
GYHKUMAMM OTHOCUTENBHO U,, TO MOC/AE HECNOMHbIX
npeobpasoBaHmii HAXOANUM:

x3(n)
az(n)+ Z’sz,j(n)mj(n) ’
(0 <n <N),
rae m;(n) onpeaensetca no dopmyne (4), a,(n) n by -
K03 UUMEHTI NPONOPLUOHANBHOCTMY.

MonyyYeHHbIt  aNropuTM  ynNpasieHWs,  KOTOpbIA
MOXeT 6biTb paspaboTaH gaxe nNpv MUHUMAbHOM
BXOAHOW  WHpopmauuu, obecneunt 3ddeKTuBHOE
dYHKUMOHMpoBaHMe 3C.

3aK/1to4aeTca

u, =

953 502.7
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3. BAK/TIOMEHUE

B paHHOM paboTe 6bin PasBUT CleayoWUin Noaxos K
3agaye ynpasnenua 3C. MNpeanonaraem, YTo OCHOBHOM
3KONOMMYECKMI MPOLECC TAKOB, YTO TEKYLLEe yrpaBieHue
MOMKET TO/IbKO BAMATb Ha byaylliee noseaeHUe CUCTEMDI.
CnepoBaTeslbHO, 3aKOH YMpaB/AeHMA [O/MKEH ObiTb
paccymTaH TaK, YTobbl AMHAMUYECKME XapPaKTEPUCTUKN O B
HacToALlee BPEMA KaK MOMXHO TOYHee COOTBETCTBOBa/IM
KHALLIMM KeNaHUAMY.

Hannume Bo3myLLalOWMX BO3AENCTBUI M NOTPEOHOCTL
B OLEHKe napameTpoB nNpuBean K HeobxoammocTu
NOCTPOEHUA aJANTUBHOM CUCTEMbI YynpaBaeHus. [ns
OLEHKM HeCTauMOHapHbIX MapaMeTpoB WCNo/b3yeTca
naeHTUPUKaTop.
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UDC 551.49.553.7
COMPARATIVE CHARACTERISTIC OF GEORGIA'S MINERAL AND OIL WATERS ACCORDING TO
THEIR MICROCOMPONENTS CONTENTS
U. Zviadadze, Z. Gaganidze, N. Kitiashvili
Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: By means of comparative analysis of chemical elements distribution in mineral waters of the southern
slope of Great Caucasus, on one side, and in oil waters, on the other hand, it is possible to group the elements, as ty-

pomorphic, or less characteristic for these different genesis waters and to use them as an geochemical search criteria
in oil prospecting sphere and in mineral waters surveying.

Key words: microcomponents; carbonaceous mineral waters; oil waters; typomorphic elements; geochemical
medium of forming.

YAK 551.49.553.7
CPABHUTE/ZIbHAA XAPAKTEPUCTUKA MMUHEPAJIbHbIX U HE®TAHbIX BOA4 TPY3UU MO UX
MWUKPOKOMMNOHEHTHOMY COCTABY
3suapapse Y.U., Narannpgse 3.C., Kutnawsunnu H.3.
[enapTameHT reonormn, FPY3UHCKMIA TeXHUYeCKUiA yHuBepcuTeT, [py3ua, 0175, Téunucw, yi. Kocrasa, 77

Pe3stome: [llyTem CpaBHUTENbHOINO aHa/NM3a KOMMYECTBEHHbIX MOKasaTenel pacnpefeneHua  XMMUYECKUX
3N1EMEHTOB B YINIEKUC/IbIX MUHEPaAbHbIX BOAAX HOXKHOFO CKAOHa Bosbworo KaBkasa, ¢ 04HOM CTOPOHbI, U B T.H.
«HedTAHbIX BOZAX», C APYrON CTOPOHbI, CTAHOBUTCA BO3MOXKHbIM CrpynnMpoBaTb 3/IEMEHTbI, KaK TUNOMOPdHbIE NUan
MEHee XapaKTepHble ANA 3TUX BOJ, Pa3/IMYHON reHepalumu, U UCNO/Ib30BaTb 3/IEMEHTbl B KaYeCcTBE reOXMMUYECKUX
NMOWCKOBBIX KpUTEPUEB B HEPTEMNOMCKOBOM AeNe U NPW NOUCKAX U pa3BeaKe MECTOPOXKAEHNN MUHEPANbHbIX BOA,

KaroueBsie cioBa: MUKPOKOMMNOHEHTbI;, Yyrnekuncnblie mMmunHepasbHble BOAbI; HECbTFleIe BOAbl; TVII'IOMOpCbeIe
3/1eMeHTbI, reoxnmmn4yecKan cpeaa d)OpMVIpOBaHMFl.
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UDC 55
GEOCHEMICAL ASPECTS OF DZIRULA CRYSTALLINE ROCK MASS (WEST GEORGIA) LATEHERCY-
NIAN CALIUM GRANITE FORMATION

I. Mshvenieradze
Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Dzirula crystalline rock massif is an elevated part of the Georgian block and according to geological loca-
tion it belongs to the Greater and the Lesser Caucasus middlle mount. The Geological structure of the rock mass in-
cludes rocks of different age: crystalline schist, filites, kwarts diorites, latehercyne microclinian granites, which are
widely spread in the rock massif.

There are two principal kinds of rocks of the petrographic type distinguished in granites, they are as follows: mag-
matic and metasomatic microclinian granites. They differ from each other both by mineral and chemical consistency
and geochemical peculiarities. They are distinguished by poor fluorine and high boron consistency. The high borum
consistancy should be considered as one of the petrographic signs of the investigated granites crust formation.

Key words: granite; crystalline; massif; pegmatite; microcline.

Y/IK 55
FTEOXMMWUYECKUE ACMNEKTbl NMO3AHEFEPLIMHCKUX KAJIMEBBLIX TPAHUTOB [A3UPYNIbCKOrO
KPUCTANIMYECKOIO MACCUBA (3ANAAHAS TPY3uA)

MuwseHuepagse U.H.
[JenapTameHT reonoruu, NpysMHCKUIN TexHUYecKnin yHusepcuter, pysua, 0175, Téunucy, yi. Kocrasa, 77

Pe3tome: [3npynbCKuii KpUCTaNNNYECKUIM maccuB npeactasnset cobon NpunogHATYo YacTb [Py3nHCKON rnbibbl,
M MO CBOEW reoNIOrMYECcKOM MNO3ULMM MPUHALNENKUT K 3aKaBKa3CKOMY MeXropHomy nporuby. B reonornyeckom
CTPOEHMM MACCUBA MPUHMMAIOT y4acTMe Pa3sHOBO3PACTHbIE W Pa3Hble N0 XMMWYECKOMY COCTaBy FOpHble nMopoabl —
KpUCTananyeckme cnaHubl, GUNANUTLI, KBapLEBblE ANOPUTbI, rAB6PO, NO3AHErepLUMHCKME KaaMeBble rPaHUTbl U apyrue
nopogpl. Mo cBOEMYy XMMWYECKOMY COCTaBy, MWHEPAsNornu, 3HAOFEHHON METANNOreHUM U FeOXMMUYECKMM OCO-
H6eHOCTAM, Cpeay rPaHUTOB BbILENATCA MarMaTUYecKne U MeTacoMaTMyeckne pasHocTu. MNepBble CONPOBOXKAAOTCA
py4oHOCHbIMM nermatutamu (Lpowa), a BTOpble CTePW/IbHbI B OTHOWEHWUU OpYyAEeHEeHUA. M3yuyeHHble TPaHuTbI
OT/IMYAOTCA CTEPUIBHOCTBbIO B OTHOLWEHMM GTOpa M MOBbLIWEHHBLIM COAEPKaHMEM 6Opa, YTO Hapsaay C Apyrumu
dbaKkTopamu, CBUAETENLCTBYET B NO/1b3Y 06Pa30BaHUA FPAHUTOB BO BHYTPUKOPKOBBIX YCAOBUSAX.

KirroueBble CJIOBA: rpaHUT; KPUCTAIMYECKMIA MAcCUB; NErMaTUT; MUKPOK/IUH.

d9debgemols mo@omo 26.10.09
domgdaaos sbodgdwoowe 25.12.09
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UDC 666.263:553.535
GEOLOGICAL CONSTRUCTION OF MUSHVANI TRACHYRIOLITIC EXTRUSION AND PROBLEMS OF
ITS APPLYING FOR STAINED GLASS INDUSTRY (SOUTH-EAST GEORGIA)
G. Nadareishvili,* 0. Machavariani,** M. Tkemaladze,* T. Cheishvili,* S. Kavtradze**
*Caucasus mineral raw materials institute named after A. Tvalchrelidze; **department of chemical and biological
technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is referred Geology and contemporary structure enclosed by Geological map and profile of Mush-
vani (South-East Georgia, Bolnisi region) trachyriolitic extrusion and upper- cretaceous age volcanogenic-sedimentary
suite (Mashavera suite), mineralogical-petrography and petrochemical peculiarities, on the basis of trachyriolite are
made technological, physical and chemical parameters of experimental glass from tree and four-componential boiled
mixture. There is passed remark about fitness of this material for stained glass industry.

Key words: trachyriolithic extrusion, location, structure, rocks, petrography-mineralogy, mixture, boil, glass.

YK 666.263:553.535
FTEONONMYECKOE CTPOEHME MYLUEBAHCKOIO TPAXUPUOZTUTOBOIO JSKCTPY3UBA U
NMPOBJZIEMA EFrO NPUMEHEHUA B KAYECTBE CbIPbA ANA CTEKO/IbHOM NPOMBILLIEHHOCTH
(KKro-BOCTOYHAA rPy3uA)
Hapgapeuwsunu .., * Yenwsunu T.LWL.,** Mauasapuanu O.H.,* Tkemanagse M.B.,*
Kastapagse C.A.**
*MHCTUTYT MUHepanbHOro cbipba KaBkasa um. An. TBanupenuase; AenapTaMeHT XMMMYECKOW M 6MOoNorMyeckoin
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OYUCTKA BOAbl OT POCPATOB METOAOM PUNTbTPALNN HA YITIIUCTbIX CZTAHLAX
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E-mail: Irinabn@inbox.ru, dodoshengelia@rambler.ru, lerigv@hotmail.com

Pestome: MccneposaH npouecc yaaneHua us Bogpl
dochaToB C NpUMeHeHWEM YrAnUCTbIX craHueB. M3ydyeHa
KMHETMKa agcopbuum  ¢dochaToB UM 3aBUCUMOCTb
aacopbumm docdatoB oT Temnepatypbl U PH pactBopa B
OVHAMUYECKMX YCIOBUAX. YCTAaHOB/IEHHO, YTO aacopbums
dochaToB NPoOUCXOAMUT Ha MOBEPXHOCTU aacopbeHTa c
06pa3oBaHMEM KOMIMIEKCHbIX coeguHeHuit. MpumeHeHne
NCCNefOBAaHHOTO CopbeHTa BO3MOMHO ANA  yAaneHus
docdhaToB Kak M3 NPUPOLHDBIX TaK U CTOYHbIX BOZ,

KnioueBble cnoBa: ¢ocdaThbl;
agcopbumsa; XBocTbl  oboralieHun
(XORY); rnapodocdatbl Kanbums.

3BTpOodMKaLMS;
KaMeHHOro  yras

1. BBEAEHUE

docdatbl OTHOCATCA K uMCay Tex OuoreHHbIx
BELLEeCTB, KOTOpble ABAAIOTCA NUTaTeNbHOW cpenon ans
YKUBbIX OPraHN3MoB, 0COH6eHHO GUTOMNNAHKTOHA.

B noBepxHOCTHble BoAbl GocdhaTbl MONALAIOT U3 NOYBbI
W Pas/INYHbBIX CTOYHbIX BOA WM M3 OPraHUYeCcKoM macchbl
npu ee pasfoXKeHUW. [uManasoH yAeNbHOro BblHOCA
docdopa pna  Bceld COBOKYMHOCTM  BCTPEYAtOLLMXCA
CeNbCKOXO3ANCTBEHHbIX  yroAMi  OKasancs  BecbMa
3HauuTenbHbiM - oT 0,1-0,2KrP/ra-rog ana Hemenuopu-
pyembix 3emenb U ceHoKkocos, Ao 3,0-3,9krP/ra-roa ana
nawkn menvopupyembix 3emenb [1]. Kpome TOro,
3HauuTeNbHble KoaumyecTBa ¢ochatoB nonagarot B
BOLOEMbl C KOMMYHa/IbHbIMM CTOYHbIMW BOZAMM, POCT
dochatoB B KOTOpbIX 0OYyCNOBAEH MNPUMEHEHMEM
docdopocoaepKalmx fETEPTEHTOB.

Ha ocHoBe cBA3M nNOKasaTenel, XapaKTepusytoLwmx
TpodUYecKMii  ypoBeHb BOJOEMA, C  BEUYMHAMM,
ONUCBLIBAOLWMMK MOCTynNeHne B Hero ¢ocdopa, nocne-
OHeMy OTBOAWUTCA [/1aBEHCTBYIOLWAS pPOJb B JIMMUTU-
pOBaHWUM NPOLLECCOB 3BTPOGUPOBAHUSA.

BakHelLWmnm cnescTBUEM aHTPOMOreHHOro 3BTPOGU-
poBaHMA BOLOEMOB ABAAETCA WM3MEHEHWE KayecTsa
BOZbI, YTO CYLLECTBEHHO He TO/NbKO ANA PeLleHus 3a4a4

BOJOCHabXeHuA
pekpeauuu.
OnucaHHble B nTepaType mMeToabl 06paboTKM BOAbI
ONA  ypaneHua OGUOreHHbIX 31eMEHTOB  BK/OYaloT:
oTcTamMBaHue, ¢notaumio, 6uodnokynauuwo, oébunbTpa-
LMI0, XMMMUYECKYLO Koarynaumio [2].
docoaTtbl moryT 6biTb yAaneHbl M3 CTOYHbIX BOA

ocaskgeHvem conamu  Fe* uam  AIPY. OcaxpgeHue
MO)HO MpPOBOAMTL B A3POTEHKe Npu 6uosormyeckom
OYMCTKE WU yaaneHuem ocTaToyHoro ¢ocdopa KOHTaK-
THbIM unbTpoBaHnem. [na yaaneHua ¢ocdatos U3
CTOYHOM BOAbl LUMPOKO MNPUMEHSEeTca W3BeCTb ANA
obpasoBaHuA KapboHaTa 1 pocdaTa Kanbums.

HacCceNeHHbIX MNyHKTOB, HO W AONA

2. OCHOBHAA YACTb

Llenblo HacToAWero uccaegoBaHWsa ABAAETCA Onpe-
[AeneHne BO3MOXKHOCTU yaaneHusa ¢ocdatos M3 nNpupoa-
HbIX M CTOYHbIX BOZ, C MCMNO/Nb30BAaHMEM MNPUPOLHOrO
afcopbeHTa — XBOCTOB OOOralleHWa KameHHOro yras
(XORY).

MoapobHasa GU3MKO-XMMUYECKAA XapaKTEPUCTUKA U
aacopbumoHHble ceolicTea XOKY onucaHbl B pabote [3].

MeToauKa ucc/ie0BaHUS

Mpwu onpegeneHun agcopbumm docdator Ha XOKY 6bin
npumeHeH meTon @pOoHTaNbHOW XpomaTorpadun [4],
CYLLHOCTb KOTOPOW 3aKitoyanacb B cieaytowem. Papg,
MOZENbHBIX PAacTBOPOB, KOTOPblE COAEPMKANIMN PasnYHbIE
KOHL,eHTpaLMm POZg, MPONYCKaNN Yepe3  KOJIOHKM,
cofepKalume WM3BECTHYD Maccy aacopbeHTa, wu onpe-
Oenann obbemMbl BbITEKAIOLLMX M3 KOIOHOK PacTBOPOB A0
MPOCKOKa POf. KoHUeHTpaumio POf B pacTBOpe
onpeaensnn c NoMoLbio aHanusatopa 6uoreHos ,,SKALAR
SaNplus ANALYZER. plus xariswad unda eweros”. OugeHKy
3pPEKTUBHOCTM  OUYWUCTKM  OMpesensnm no  CTeneHu
afcopbumm, KoTopas BblMMCAANACk N0 popmyne

E:[(CO—C)/CO]-loO%,
roe C n C, — Haya/bHaA M KOHEYHas KOHLEHTpauua
PO;?’ B pacTBope, mr/..
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[aHHble A4na nocTpoeHus u3oTepm aacopbuun
paccymTbiBanm no ¢opmyne

V.C
a=-—"— wmr/n,
m

roe a - yaenoHaa agcopbuma npu AaHHOW pPaBHOBECHOM

Ne 2 (476), 2010

KOJIOHKM OT Hayana [o0 MOABAEHUA PacTBOPEHHOro

Bewecrtsa, m - HaBeckn agcopbenHta. CKopoCTb

bunbTpaumm Haxoamnach B npeaenax 3-4 ma/MuH.
JaHHble 06 3GGEKTUBHOCTM OUUCTKM NPU Pa3NNUYHbIX

3
KoHueHTpaumax PO,” B pacTBope npeacraBaeHbl B

KOHUeHTpauumn C; V. - obbem pacTsopa, BbITEKAKOWErO U3 tabauue 1.
Tabnumuya 1
OPPeKTUBHOCTb OUMCTKM pacTBOpa OT PO;3
B 3aBUCMMOCTM OT Ha4a/IbHOW KOHUeHTpauun ¢ocdatos

HauyanbHan KoHLEeHTpauma

0,23 0,47 0,70 0,92 2,11 2,97 4,94 9,99

docdaTos, mr/n

KoHeuyHasn KoHLeHTpauma

0,10 0,17 0,25 0,27 1,16 1,72 1,39 8,58
(MoMeHT npocKkoka), mr/n

I dpeKT ouncTKM, % 56,5 63,8 64,3 70,7 45 42,1 28,1 14,1

Kak nokasbiBaloT  AaHHble Tabauupl, 3ddeKT UccnepoBaHne KMHETUMKKM agcopbumn docdatoB Ha

3
yaanenuna unovos PO,;” u3 pactBopa Bo3pacTaeT ¢
YyBE/NMYEHNEM Ha4yasibHOM KOHUEHTpaumn ¢ocdatos B

XOKY (puc. 1) nokasbiBaeT, YTO OCHOBHOE KOAMYECTBO
docoatos nornouaetcs copbeHToM B nepsble 15 MUHYT.

npegenax 0,23 - 0,92mr/n, npu  fanbHeiWeM  MMeHHO B 3TOT MOMEHT BPeMeHU OTMEYaeTcs MPOCKOK
YBE/IMYEHNM  KOHLEHTpauun  pochatos B PactBOPe  4octhatos 1 HACTYNNEHME PABHOBECHOTO COCTOAHMS.
3P PEKT OUMCTKM YyMeHbLUIAETCA.
35
3
=
=
£ 25
2]
=]
£
S 2
Q
ks
=
=
g 1.5
o
=
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[2)
=
£ 1
7
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0
0 5 10 15 20 25 30 35
Bpewms, Mun

Puc. 1. 3aBucumoctb aacopbumum pocdpatos oT BpemeHu GpuabTpauumn npm t=17°C, pH=5

M3BecTHO, 4YTO BeAMYMHA aAcopbUMM 3aBUCUT OT
bU3NKO-XMMMYECKMX CBOMCTB aacopbeHTa M aacop-
6TuBa; aacopbuma docdatoB Ha XOKY, muHepasnbHas
4acTb KOTOPbIX B OCHOBHOM MpeAcTaBAeHa okcugamum Si,
Al, Fe n Ca, Bo3moKHa c obpa3oBaHMEM MaIOPaCTBO-
pUMbIX rMapookucein ¢ okcmgamum Al, Fe n Ca. OgHako
peakuus  ¢ocdaT-MOHOB C  MPUCYTCTBYOLWMMU B

copbeHTe OKCMAAMM KWae3a U aNloMUHUA B OAHHOM
c/lyyae ManoBepoATHA, MOCKONLKY [5] OKucAbI Xenesa u
aNtOMUHUA pearvpytoT ¢ dochaTamm oyeHb MeaJIeHHO.
Kpome Toro, amopoHbii docdat xenesa FePO,

obpasyetcAa TonbKOo npu bonbwom usbbiTke Fe,0;.

Ha XOKRY, BepoATHO,
obpasoBaHuem

docdarta
Kanbuma, ¢

[MosTomy yaeprkKa
NpPOUCXOAUT OKCUAaMMU
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rmapodochaToB KanbLma, KOTOpble, B CBOK ovepeab,
06pasyloT CBOMCTBEHHYIO MM MA0XO0 MNPOHMLAEMYIO

NAEHKY, KoTopas npenATcTByeT JanbHenwen
MHTEHCMBHOM agcopbumm docohaTtos.
Ha oOcHOBaHMM NpPOBELEHHbIX  3SKCMEPUMEHTOB

noctpoeHa nsotepma agcopbunmn docpatos Ha XOKY B
LIMPOKOM MHTEpBasie PaBHOBECHbIX KOHLEHTpaunit (puc.
2). Konunuectso aacopbupoBaHHbix Ha XOKY docdaTtos
3aMeTHO BO3pacTaeT C yBeaWdYeHMem B apcopbTuse

Ne 2 (476), 2010

dochartoB. JIMHeNHas ¢opma U30TEPMbl  XOPOLLO
annpoKcUMMpyeTca ypaBHeHMem JleHrmiopa, KoTopas
AnA pas3baBieHHbIX PacTBOPOB MOXET ObITb 3anuncaHa B
BUAE ypaBHeHus MeHpu [6]

a=a,c,
roe a - Konmuectso agcopbuposaHHbix dpocdatos, g, -

paBHOBeCHasa aAcopbuMOHHAA eMKoCTb copbeHTa, ¢ —
HayanbHaA KoHUeHTpauua ¢pocdaTtos B pacTeope.

06
03 y=0 0048?
04
03

Ancopouust, Mr/t

0.2 /
0.1

/

YV
0 0999

0.00 2.00 4.00

6.00 8.00 10.00 12.00

Konuenrpanus ¢pocdaros, mr/r

Puc. 2. Usotepma agcopbumm pocdpatos Ha XOKY npu t=17°c, pH=5

M3yyeHne 3aBMCMMOCTM OBMEHHOW CNOCOBHOCTM
aacopberta or pH aacopbaTta npeactaBasno MHTEpeC
Kak Aana onpegeneHva obmeHHoM  cnocobHocTu
aacopbeHTa, Tak U ANA BbIACHEHUA NPMPOAbI 0BMEHHbIX

rpynn, BXo4aWwmx B cocTas agcopbeHTa.

C uenbto onpeaeneHnsa yKasaHHOW 3aBUCUMOCTU Bbin
M3y4YeH LWMPOKMUI pH 2-8.
3aBMcMMocTb agcopbumm docdopa ot pH pactBopa

UHTEepBan WU3IMeHeHUA

npeacTasneHa Ha puc. 3.

0.03

0.025

= 0.02
=
=
§,

g 0.015
o
1

5 0.01

0.005 \\/
0
2 3 4 5 6 7 8 9 10
pH

Puc. 3. 3aBucumocts agcopounu pocdaros Ha XOKY ot pH agcopbara npu C=2,97, t=17°C
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Mony4yeHHble 3aBUCMMOCTM CBUAETENLCTBYIOT, 4YTO
HambosbluMe 3HayveHMA agcopbumm HabatopatoTcs npu
3HayeHmax pH B uHtepsane pH 2-5, Tak KaK aKTUBHOCTb
BOLOPOAHbIX  MOHOB  crnocobcteyeT  obpasoBaHuio

rmapodochatoB Kanbuua [7], 4TO COOTBETCTBEHHO

yBE/NIMUMBAET YyAeNbHY aacopbumio POf. Bavke K

HeWTpasbHOW cpese apcopbuma dochaToB CHUNKaeTcA U
HabnoaaeTcsa ee yBennyeHue B LenovHol cpeae pH 8-9.
YBenuueHune yaenbHol agcopbumm ¢pochatos npu Takux
3HayeHusax pH, Koraa B cucTeme BO3pacTaeT KOHLEH-
TpaLMA rMAPOKCUN-UOHOB, BEPOATHO, MPOUCXOAMT 3a CHET
vaepxkn  ¢ocdaTos, copbeHre,
OKCWAAMM ANFOMUHUA U BO3HUKHOBEHUA Ha MNOBEPXHOCTU

cofepawmxca B

copbeHTa anomodochaTHbIX KOMMIEKCOB OCHOBHOIO
XapaKTepa, Npupoaa KoTopbix U3yyeHa B paborte [7].
M3yyeHa 3aBMCMMOCTb agcopbuum POf Ha XOKY ot
Temnepatypbl copbaTta. [laHHble NO MUCCAELO0BAHUIO,
npeacTasBieHHble B Tab. 2 U HA puc. 4, NOKa3bIBAIOT, YTO

Ne 2 (476), 2010

yaenbHaa agcopbuma PO;3 B MHTEpBase Temneparyp

copbata 9-18°C yBennumBaeTcs, a Npu AajbHeNLwem
yBeNnYeHUn  Temnepatypbl go  24°C  3ameTHO
yMeHblLUaeTcA.

Takoe pasBMTME MpoLecca OTKAOHAEeTCA OT obuwen

TEOPUMN Kak GU3MYECKOM, TaK U XMMUYECKOM agcopbumnm.

MNoBbllweHWe yaenbHon agcopbumMm B WHTepBase
Temneparyp 9-18°C ABNAeTCA pesynbTaTom
KPUCTaNAM3aLUMM  Ha MOBEPXHOCTM aacopbeHTa U

06pa30BaHMA KOMMAEKCHbIX COeAMHEHWI, KOANYEeCcTBO
KOTOpPbIX [8]
3aBMCMMOCTM OT TemnepaTypbl copbaTa. YmeHblueHue

cornacHo HaxoauTcA B  MPSAMOMN
o 3 o
we yaenbHon apcopbuum  PO,” npu  panbHeiwem
yBENIMYEHUN TemnepaTypbl copbata, MoXeT ObiTb Kak
-3
cnencTeuem MHTeHcudukaummn gecopbumm PO,”, Tak 1

6/10KMPOBKM MpoLecca MAOXO MNPOHMLAEMOW MNEHKOM
rmapodocdaToB KanbLmA.

Tabnuua 2
JKCcnepuMeHTaIbHbIE U pacyeTHble AaHHble
3aBucumocTtu agcopbumm XOKY oT TemnepaTypbl aacopbata
X (t° e) 9 11 14 17 20 22 23
Y (c mr/n) 0,0068 | 0,010 | 0,0,20 | 0,025 | 0,0360 | 0,026 | 0,0089
Y (c mr/2) 0,0062 | 0,012 0,016 0,027 | 0,0355 | 0,025 | 0,0090

-3
Ha ocHOBaHMM AaHHbIX 3aBMcMmocTy agcopbuun PO;

Ha XOKY oT TemnepaTypbl NOCTpPOEHa MaTemaTuyeckas

mozenb. Wccnegyemyto  GyHKUMIO  BCerga  MOMKHO
npeacTasuTb B BUAE CreaytoLero noaMHoma [9,10]:
y=b, +Bx+bx* +bx +......... +b,x.

Yem 60/bLUE YNCNO YNEHOB B NOJUHOME, TEM TOYHEE
ONMCbIBAETCA 3aBUCMMOCTb MEXKAY X U Y.
Koadduumentol b,,b,b,,...h

., MOXHO BbIUMCAUTD
MEeTOAO0M HaumMeHblUMX KBagpaTtoB [8,9] m ana 3Toro

HeobxogMmo  coctaBneHve (m+1)  HopmanbHOro
ypaBHeHusA:

1) nbo+(x; +x, +...)b +
2 2
g+ )b+ =y Yy,
2) (q+2, +...)by + (X + X3 +...)b +
o =X X VX,

m+1

m+1
+X +a

(m+1)(x" +x3" +...)b, + (x|

)by +

m m m
+..... :ylxl +y2 +x2 +....ynxn .

C noACTaHOBKOM 3HaYeHWM X U y B ypaBHEHWe
nosy4yaem CUCTEMY JIMHEHbIX ypaBHEHWI, nocne peLu-
€HUA KOTOpOW nony4yaem 3HadeHua uucen b,,b,b,....

Cuctema ypaBHeHWn 6bina

KOMMbIOTEPHOM NpPOrpaMmmbl

peweHa C MOMOLbIO
,,Advantes Craphes” n
MoJIyYeHbl ceaytolme 3HaYeHUs:

b, = —0,4220934, b, =0,1268648,
b, =—-0,0138409, b; =6,6296008-107,
b, =-1,1594075-107,
a NONMHOM UMEET CAeayroLWnin BUA:
y =-0,04220934+0,1268648x —0,0138409x> +
+6,6296008-107* - x* —1,1544074-107° x*.

BbluMCNEHHbIE MO 3TOMY YPaBHEHUIO 3HAYeHUa y
npeacTaBneHbl B TpeTbei rpade Tabn. 2 M Xopowo
COMOCTaBMMbl C 3KCMEPUMEHTANIbHbIMKU pPe3ynbTaTamu,
YTO CBMAETENbCTBYET O TOM, YTO YpaBHEHME XOPOLWOo
ONWCbIBAET 3aBUCMMOCTb MeXAY X U Y (puc. 4).
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UDC 66.067
WATER PURIFICATION FROM PHOSPHATES BY FILTRATION ON COAL SHALES
I. Baramidze, E. Shengelya, L. Gvasalya

Department of chemical and biological technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: There has been carried out the possibilities of removing phosphates from water by using coal shales.
There has been studied kinetics of adsorption phosphates in the dynamic conditions, depended on temperature and
pH of solution. There is estabilished, that adsorption phosphates takes place on the surface of the sorbent, as a result,
forming complex compounds. It is possible to employ the studied adsorbent in purification natural and sewage waters

from phosphates.

Key words: phosphates; eutrofication; adsorption; tails of coal concentration; calcium hydrophosphates.
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STUDY OF MATERIALS RECEIVED ON THE BASIS OF MANGANESE - CONTAINING SULFATE SLIME
AND AMMONIUM

T. Cheishvili, M. Shavlakadze

Department of chemical and biological technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: In composites made on the basis of manganese - containing sulfate slimes and ammonium nitrate for
materials received by synthesis at 170-2000C their solubility tendency was determined in respect to test reagent (2%
citric acid water solution). The received extracts were spectrally researched, while phase composition of materials was
stated with X-ray phase analysis.

The study of materials proved, that their major property is determined with temperature of synthesis, initial ingre-
dients content in charge, type of phases created at thermal treatment and consistence of crystalline - amorphous
component.

Key words: manganese - containing slime; ammonium nitrate; synthesis, solubility; spectra, X- ray phase analysis.

VOK 666.1/12:666.3/7
U3YHEHUE MATEPUANOB, MNOAYYEHHbIX HA OCHOBE MAPIAHEUCOAEPXALLEIO
CYNIb®ATHOIO LULNAMA U HUTPATA AMMOHUA
Yeuwswunu T.WU., LWWasnakagse M.J.
[enapTameHT xummnyeckon M BGUonormyeckon TexHonorni, FPy3UHCKMIN TexHUYecKun yHusepcuteT, [pysusa, 0175,
Téunucy, yr. Kocrasa, 77

Pe3tome: M3yyeHa CKAOHHOCTb K PacTBOPEHUIO B TECTOBOM peareHTe (2%-Hblii BOOHbLIA PacTBOP JIMMOHHOM
KUCNOTbl) MaTepuanos, MNONYYEHHbIX CUHTE3OM NpwU 170-200°C 8 KOMMO3ULUMKN, COCTaB/IEHHOM W3 MapraHeu-
cogeprKauiero cynbdaTHOro lwnama M HUTPaTa aMMOHMA. B OTHOLWEHWM NONYYEHHbIX 3KCTPAKTOB W3YyYeHbl
CMeKTpanbHble CBOMCTBA, @ peHTreHo}a30BbIM aHA/IM30M YCTOHOB/IEH $a30BbIii COCTAB NOYYEHHbIX MaTepPUANOB.

M3yyeHMem maTepuanos YCTaHOBEHO, YTO GOPMMPOBAHME UX BEAYLUMX CBOMCTB ONPeAenatoT TemnepaTtypa

CUHTE3a, KO/IMYECTBO MCXOAHbIX MHIPEAMEHTOB B LIUXTE, BMA W COOTHOLIEHME KPUCTANIMYECKUX WM amMOPPHbIX
cocTaBnsoLWmx das.

KatoueBble cioBa: MmapraHeucofepskalumii LWNam; HWATPAT aMMOHWA; CUHTE3; PacTBOPEHWE; CMEeKTpPbl;
peHTreHoa3oBbI aHaNN3.

d9debgemols modowmo 24.12.09
domgdaaos sbodgdwooe 25.12.09
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YCTOMYNBOE PA3BUTUE HOBbIX rOPOLOB

BOJIbLLUOIO BAKY
3.9. lNyceiiHoB

“ECOCITIES” B PETMOHA/ZIbHOM NNAHE

AsepbaiiarKaHCKNIM apXUTEKTYPHO-CTPOUTE/IbHBIN YHUBEPCUTET

E-mail: rector@azmiu.ab.az

Pe3tome: MNpeanaraercsa co3gaHune Ha AnepoHCKOM
NoslyoCTPOBE FPafOCTPOUTE/IbHBIX CUCTEM HOBOIO TUMNA —
“Ecocities”, KoTopble, No ybexxaeHno aBTopa, CNocobHbI
byayt obecneuntb ycTOMYMBOE PA3BUTME CTOJIMYHOTO
ropoga baky © cywecTBylOWMX HACENEHHbIX MecT
pernoHa. YctolumMBoe pas3BUTME HOBbIX FOPOAOB —
“Ecocities” B PerMoHanbHoM nsiaHe bosbworo Baky
HameyaeTcA OCYWeEeCcTBUTb 3@ CYET 3IKONOTMYECKMUX
KOpUAOPOB U eAUHON «IMHENHO-NONOCOBOM» KOMMY-
HUKALLMOHHOM CTPYKTYpbl, 06beAnHAOWEN BO B3aMMOC-
BA3AHHYIO pacceneHus  Bce
noJslyoCcTpoBa.

cuctemy noceneHus

KnioueBble €/10Ba: pervoHanbHblil naaH; TeppuTo-
puvanbHOe pPas3BUTME; JIMHEMHO-MON0CoBasA CTPYKTypa
pacceneHus;  CTPYKTYPHO-N/NIAaHUPOBOYHOE  pas3BuUTUE

Bbonbworo baky.

1. BBEAEHME

ObwmMe NpeanoCbINKU YCTOMUMBOro pasBuTuAa. Ha
BCEX npeablayLmx pasBuTMA rpPagocTpo-
uTeNbHOE peryMpoBaHne NoAroTaBANBaN0 B3aMMOCBS-

3Tanax

3aHHbIN XapaKTep pacceneHuns baky u npuaerarLero K
HeMy palioHa, oTpaxas obline TeHAeHUUU Pa3BUTUA
HaceneHHbIX MECT U pasMelLeHMA NPOU3BOAUTENbHbIX
cun. OaHAakKO B CBA3U C  PAAOM  COUMANbHBIX U
3KOHOMMYECKUX daKkTopoB (B nepByld ouepenb
3KOHOMUWYECKMMM NPEUMYLLECTBAMM TEPPUTOPUAIBHOM
KOHUEHTpaLMM MNpPOM3BOACTBA) MpolweaWwnii nepuog,
XapaKTepmn3oBaica akTMBHbIM pocTom baky, B TO Bpems
KaK Apyrue HacesieHHble NyHKTbl AnwepoHa (McKatoyan
CymraiibIT) pasBuMBanucb cnabo: u3 b6onee vem 40
HaCe/ZleHHbIX NYHKTOB cerogHA /uvllb B 4eTblpex
npoxusaet oT 25 o 50 Tbic. Yenosek, a B 28 — meHee
10 TbiC. XUTenel B KaKgOM. ITO FOBOPUT O TOM, YTO
MHOrMe npobsembl KpynHeilwero ropoga pelanucb
6e3 A0CTAaTOYHOM YBA3KM C €ro BHELWIHUM OKPYMKEHUEM

B yC/n0BMAX OCTporo Aeduumta TeppuTopuMM Camoro
baky.

2. OCHOBHAA YACTb

MepcneKTMBbI pPerMoHanbHOro naaHa bosbworo baky
BO MHOrOM 3aBMCAT OT BblbOpa HanpasieHul Tep-
puUTOpUanbHOro pasBuTMA Baky M pacceneHus B palioHe

AnwepoHa. Poct notpebHocTeit oTpacnei ropoacKoi
3KOHOMWMKM M UYMCNEHHOCTM HaceneHus BedeT K
aKTUBHOMY  OCBOEHWMIO  TEppUTOPUM  ANLEpPOHCKOro

NoONYyOCTPOBa B Pa3/IMYHbIX MPaLOCTPOUTENbHBIX LEeNsx
nosnumin peweHunsa npobnem Bonbworo baky. C apyroi
baky, ¢
OrPOMHbIM BbliBOpoM mecT paboTbl, yuebbl, BUA0B 1 Gpopm

CTOPOHbI, TaKOM KPYMHEWWMU ropos Kak
06CNYKMBaHNA BbI3biBaeT 60/bLION 06beM MAATHUKOBbIX
MWIrpPaLmii HaceNeHns co BCEro NoJlyoCcTpoBa M ocTasbHOM
Yyactu cTpaHbl. MOWUCK NPOCTPAHCTBEHHOWM CTPYKTYpHO-
®YHKUMOHANbHOM ~ MOJENn  YyCTOMYMBOrO  PasBUTUA
Bonbworo baKy Kak eauMHOW W UENOCTHOM CUCTEMbI
[OJ/IKEH OCHOBbIBATbCA Ha B3aMMOCBA3aHHOM Yy4yeTe U
peanusaumm 3TUX TeHAEHUMN.

CoBpemeHHOe cocTosAHME U (aKTopbl YCTONYUBOrO
passButuA. OnbiT pa3paboTKM CUCTEM paccefneHua Ha
AnwepoHe Hambosiee NONHO OTPAXKEH B MONOXKEHUAX
leHepanbHOro  nnaHa  baky.  BaKuMHCKMIN  paloH
pacceneHus paccmaTpuBaEeTcA KaK MNOAUDYHKLMOHaNb-
HbI KOMNnekc, obpasylowmin eauHylo Mpou3BOL-
CTBEHHO-XO3ANCTBEHHYIO cuUCTeMy. TeppuTopuanbHoe
pa3ButMe baKy paccmaTpuBaeTcs BO B3aMMOCBA3U C
HeobXoAMMOCTbIO Mpeobpa3oBaHMA YacTU HaCeNeHHbIX
mecT AnwepoHa B ropoga ¢ cobcTBeHHOM rpagoo6-
pasylouein 6a3oit U AMKBUAALUMM TeX HaceNeHHbIX MecT,
KOTOpble He MMEIOT NepCrneKkTUB Pa3BuTUA.

daKTopbl YCTOMYMBOrO PasBUTUA, KOTOPbIE OKaXKyT
pelwatowee BAVAHUE HAa PEervoHasbHbliA NAaH Pas3BUTUA
baky, o06ycnoBseHbl
noceneHus Ha NoayocTpoBe HaxoaaTcA B chepe BAUAHMA

bonbworo baky. OpHaKO pervoH

bonblioro Tem, 4to wobble

bonbworo baky
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XapaKTepu3yeTcAa KpalHe orpaHUYeHHbIMU pasmepamu —
0K0MO 1 TbIC. KM%, YTO 3HAYMTENBHO MEHbLUE paiioHoB
paccefnieHVA aHaNOTM4YHbIX MO pasmepam ropogos
(Camapa, HoBocubupck, EkatepuHbypr u  ap.).
PacnonoxkeHHble BOKpyr BbaKy ropoga M nNOCeNKU He
MMEIOT UHbIX POKYCOB TArOTEHMA, KpoMe Baky, KoTopbIi
M Ha NepcneKkTUBY COXPAHUT BeayLlee MeCToO B PEFMOHe.
PacctoaHne mexay ropogamm bonbworo baky He
npesbiwaer 10-15 Km, NosTomy npu AafbHerwem WX
pocTe BO3HWKAET OMacHOCTb CONMMKEHMA U CAMAHUA WX
rpaHul. Takue Kak [wobeHabl M TOPKAH,
CaHrayanb! 1 FobycTaH, paccToAHMEe MEXKAY KOTOPbIMU He

ropoaa,

6onee 8-10 Km, b6yayT pacth M B AanbHelwem.
TeHaeHUMM cTpemneHve K
pasHoobpasnio Bbibopa cohepbl AeATesIbHOCTM, YBeNu-

coumanbHOro pasBUTHA,

YyeHue NOABUMKHOCTU HaceNeHNA TaKXKe CBUAETENbCTBYIOT,
YTO OpraHM30BaTb W3Hb HaceneHWAa, OrpaHUYUBLLUCH
BHYTPM
roponos bosbworo baKy, HaX04ALWMXCA B TECHOW CBA3W C
60/1bLLIMM CTO/IMYHBIM FOPOAOM, BPAZL /N YAACTCA.
PeweHune Bonpocos
Bonpocbl perMoHanbHOro naaHa pas3sutuMA bonbluoro
baky, a npeobpasoBaHus
CTPYKTYpbl Baky un  pgpyrux ropogos  AnwepoHa
HeobxoAMMO paccmaTpuBaTb C  MO3UUMIA  LUMPOKOTO
rpafjoCcTPOMTENbHOrO OXBaTa, eAWHCTBA U  LENOCTHOro
paccenenus Ba)kHO yuyecTb, uTO
COBEpLIEHCTBOBAHWE CTPYKTYpbl rOpOAos,

3aMKHYTbIM  6anaHcom  cBA3ei OTAENbHbIX

PeruoHasbHOro pa3BuUTUA.

TaKXe I'Il'IaHMpOBO‘-IHOﬁ

B 3TOM pEernoHe.
BXOAALUMNX B
cuctemy bonbworo baky, 3aBUCUT He TONbKO OT
ynopagoyeHna  ux
NAaHMPOBOYHOIO  ynopagoyeHun
rpaHULAax ero ropoackon yepTbl. MNpu 3TOM LLESOCTHOCTb
CUCTEMbI paccenieHus 6yaeT BO MHOMOM 3aBUCETb OT
cnocoba obbeanHEHMA ee 3N1EMEHTOB B €AMHOE Lenoe.

MNpeogoneHne HeLOCTAaTKOB arioMepaunn 1M ycTpaHeHue

BHELWHNX CBH3eﬁ, HO n oT

camoro ropoga B

UpesmMepHO KOHLEHTPaUMM HaceseHWs CBA3aHO C
M3MEHEHMAMW B MNJAHUPOBOYHOW  CTPYKType B
COOTBETCTBMM C  MEPCMNEKTUBHbIMM  BO3MOXKHOCTAMM,

BK/IOYAIOLLMMM FOPOA, B CUCTEMY FPYMNMNOBOro paccesieHus.

CHUKeHWe oTpuLaTeIbHbIX MOCAeACTBUIA KOHLEHTPa-
TeppuTopUuanbHoe  ynopsgodyeHue
ropofia M ero QyHKUMOHa/MbHLIX B3aMMOCBA3eM nyTem

UMM HaceneHus,

CO3[aHUA OTHOCUTENIbHO CAaMOCTOATENbHbIX YKPYNHEH-
HbIX obpa3zoBaHuii
OopraH13aLmnio BOSMOXHO 60/bluero o6bema BHYTPEHHUX
— TPYA0BbIX, KY/bTYPHO-BbITOBbIX U APYrMX CBA3EN B npe-
aenax palloHOB M  COKpallleHue
BHELWHWX cBA3el B obuwem mx 6anaHce. OpraHusaumsa
TaKUX NAaHMPOBOYHbIX PaiOHOB B CTPYKType Baky Bpag
v uenecoobpasHa. Mopoa baky Becbma KomnakTeH. B

NNAaHUPOBOYHbIX npegnonaraet

NNAaHUPOBOYHbIX

Ne 2 (476), 2010

npeaenax OCHOBHbIX CeNUTEBHbIX MacCMBOB (3anagHbili 1
BOCTOYHbIW) OTCYTCTBYIOT SIDKO BbIParKEHHbIE eCTECTBEH-
Hble I UCKYCCTBEHHbIE Nperpagbl.

B nepcnekTnee C pa3BUTUEM TPAHCMNOPTHOM TEXHUKM
ropoga
notpebyetr ao 20-30 MuH. Kpome Toro, MCTOpUYECKH
CNOXMBLLIEECA WM NONy4YMBLUEE pPa3BUTUE (YHKLMOHANb-
HOe 30HMpOBaHMe ropoaa NPUBEO K CO34aHUI0 e4MHOro
MoOLWHOro ¢GOoKyca NPUTAXKEHUA TPYAOBbIX CBA3EW B
LeHTpe 1 60NbLUIOK paccpesoTOYEHHOCTM U U3MENbYEH-
HOCTW BCEX OCTa/IbHbIX GOKYCOB TPYAOBOrO NPUTAMNKEHWUA.
B cBAsu ¢ 3tum pacnpegeneHve GYHKUMOHANbHbIX

CcoOblLEeHME MeXAaYy Pas/NYHbIMKM  y4yacTKaMu

cBf3el, Kak
onpeaeneHHON pagnycHoM 3aBUCMMOCTU MEXKAY MECTOM
NPWUIOXKEHMA TPYAA U 30HOWN pacceneHuns.
CTPYKTYpHO-NNAHUPOBOYHOE pa3sButMe bonblioro
baky. B ycnoeusx baky 6onee uenecoobpasHo
TEePPUTOPUIO FOPOAa PA3[ENNUTb Ha KPYMHble CTPYKTYPHO-
NAAaHMPOBOYHbIE YaCTU — 3aNafHyl, LEHTPaJbHYO W

npaBuio, He [aeT CKOMbKO-HUBYAb

BOCTOYHYIO. B 3TOomM cnyyae npobnema orpaHuyeHuA
poOCTa ropoZa U CHUMKEHUA OTPMLATENbHbIX NOCNeACTBUI
YpesmepHOM KOHLEHTPaLMKN HaceneHUs MOXKeT 6biTb
pelieHa UHbIM nyTem. Foposa pasaenserca Kak bbl Ha ABa
OYHKUMOHMPYIOLWNX
obbegMHEHHbIX  30HOM

OTHOCUTE/IbHO
ropoackmMx  obpasoBaHus,
06LLeropoAcKoro LEeHTpa B NPUOPEKHOW Yactu w
palioHOM  mexay obCcnyRuBawLWMM  UX B
OTHOLUEHUWN TPYAOBOW 3aHATOCTU. B KaXKa0m ropoackom

CaMOCTOATE/IbHO

HUMU,

obpasoBaHuMM (3anagHoe — npumepHo 800 TbiC, KUTENEMN,
BOCTOYHOE — NpumepHo 600 TbiC.) co34aeTca MOAHbIN
KOMMNEKC Y4YpeKAeHUin obcnyxusaHua
NPUCYLLMX KpynHomy ropogy. pu 3aTom ucTtopuyecku
CNOXMBLIAACA 3aMafHaA 4YacTb ropoja CcoxpaHAeT
BeAyluee KynbTypHOe U afiMUHUCTPATUBHOE 3HaYeHune, B
LeHTpasbHOW YacTu BakuHCcKoro amouteaTpa, Ha mecte
6bIBLUMX MPOMBIWNEHHbIX NpeanpuaTuii dopmupyeTca
LEeHTp.
Komnnekc «Ar nenenep» (aBTopbl NpoekTta 3.MycelnHoB n
H.Benunes) - nepsoe 3BeHO b6yAayliero HOBOro LEHTpa

M oTabixa,

HOBbIA  CTO/INYHbBIN MHOropyHKUNOHaNbHbIN

«BbaKky-cutn».

CamocToATeNIbHOCTb U YCTOMYMBOCTb PA3BUTUA YKPYN-
HEHHbIX rpafocTpounTenbHbix obpasoBaHuin — “Ecocities”
0obycnoBNeHa [O0CTaTOYHO BbICOKMM YyAe/bHbIM BECOM
bYHKLMOHANbHbIX
HEBO3MOXHO B
paitoHoB. Mpu 3TOM COXPaAHAKTCA MHTEHCUBHbLIE MEMK-
panoHHble
3NU30ANYECKUMWU KYNbTYPHO-ObITOBBIMM U TPYA0BbIMU
uenamu. OLHaKoO B LAaHHOM C/y4ae B3aMeH Ype3mepHbIX
06BEMOB LEHTPOCTPEMUTE/bHBIX MOTOKOB C 06uaMem

BHYTPEHHUX B3aMMOCBSsi3eil, 4To

PaMKaXx MesIKUX NNaHUPOBOYHbIX

noesagkn HaceneHnAa, B OCHOBHOM C
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nepeKpeLLMBaloOWMNXCA CBA3EM OCHOBHOM MOTOK 0bLiero-
POACKNX NepeasuKeHU NepeopueHTUpyeTca B LUMPOT-
HOM HanpaBNeHUW, KOTopoe CcBA3bIBaeT obe vactn ¢
3anaga Ha BOCTOK M C BOCTOKa Ha 3anag,

Mpeanaraemblii BapuaHT npeaonpesenvT nepcrek-
TUBHYIO NEPErpynnmMpoBKY KOMMYHWKATUBHOW CTPYKTYpPbI
BCEro ropoga — M3 paguanbHO-LEHTPUYECKoW B
HanpaB/ieHHYI0, IMHENHO-NOA0CoBYH. B 3TUX YCNOBUAX
Baky MOMKeT pa3BMBaTbCA B OMpeaesieHHOM Hanpas-
6e3 TeppuTOpPUANbHOIO
CTPYKTYPHO-NAaHUPOBOYHbIX YacTei:

ropoAa 3a ero rpaHuubl okaxetca 3pOeKTUBHbIM TOIbKO

neHun pacwupeHus  ero

Takolt «BbIXOA»

B TOM cC/yyae, eciv 6yayT ONTUMaNbHO Y4TeHbl
«BCTPEYHbIE» COLMANbHO-3KOHOMMYECKME NOTPEBHOCTH
OKpY*KatoLmx ropogos. Mpu 3Tom 40NXKHbI cobogaTbes
cnepytowme ycnoBuA: rapMOHUYHOE Pa3BUTME NPUPOL-
HOW OCHOBbI QYHKLMOHANbHOTO 30HUPOBAHUA OKPYKato-
LWMX ropoA, TEPPUTOPUIA U OpraHnYeckoe obbeanHeHue
CNOXKMBLUMXCA U MPOEKTUPYyeMbIXx ropogos - “Ecocities”
30Hbl pacceneHus; OnNTUManbHaa TeppUTOpPUaNbHas
OpraHv3auma W B3aMMOCBA3b CEAUTEBHbIX, MPOMBbILL-
NEHHbIX, PEKPeaUMOHHbIX U APYrUX GYHKLMOHANbHBIX

30H.

dopmupoBaHue JIMHENHO-NONAOCOBOU CTPYKTYpbl

pacceneHun. CNOMMBLUAACA Ha AnMWepoHe CUTyauus
MO3BOAAET MPEAJIOKUTb IKCMEPUMEHTANbHYIO MOAEb
CTPYKTYPbl  MHOrOL,ENeBoro

OoCBOEHMA NO HanpaB/leHUAM:

«JIMHENHO-NO0N0COBOM»
rPagocTPOUTENBHOTO

CymraibIT — XblpganaH — bary (1 nyu), [obeHabl —
loycaHbl — TiopKAH — Baky (2 nyy), AnaTbl — MobycTaH —
Caxun — baky (3 nyy), B KOTOpbIX BCE CyLLECTBYHOLLME,
NpoeKTUpyeMble U pe3epBUPYEeMble YYACTKM Pa3INYHOIO
rpPafoCcTPOUTENBHOIO Ha3HaAYeHMA Kak bbl NorpyKatoTca B
€OVHYI0O PasBUTYIO WHPPACTPYKTYPY KOMMYHMKaLMIA.
OTaenbHble HOBble FOpoAa 30HbI - “Ecocities” coBmecTHO
C 30HaMW NMPOMU3BOACTB U PeKpeaLun npeobpasyroTcs B

CTPYKTYPHO-NNAaHMPOBOYHbIE yactu eanHoro
rpagocTponTeIbHOro 06pasoBaHMA.
JNloryHoCTb  Npepsiaraemoil  CXembl  YCTOMYMBOrO

pPa3BUTUA OCHOBbLIBAETCA HA TOM, YTO B 3STOM HanpasiAeHUN
MMEIOTCA CNOMKMBLUMECH M HAMEYAOTCA HOBble 30HbI
KOHLUEHTPALUMM  KU3HEAEeATENbHOCTU
paccensetcA  nogasnstouiee
CYLLECTBYIOLWMX W MNPOEKTUPYeMbIX ropogos bosblioro
BaKy; 3TO KpaT4yallumnit NyTb, CBA3bIBalOWMI BCe (B TOM

HaceneHumAa n

KO/1nM4ecTBo xutenen

yncne Hambonee yaaneHHble) Yact bakMHCKoro paiioHa
paccenenus ot Cymraiibita go [AiobeHaos, ot baky 4o

AnAT; 34ecb  pasmMewaloTcA  [aBHble  TPAHCMNOPTHble

Ne 2 (476), 2010

KOMMYHMKaUMM U Haubonee ypobHble ana rpago-
CTPOUTE/IbHOTO OCBOEHMS TEPPUTOPUN.
Monocbl rpPagoCTPOUTENBHOrO OCBOEHUs baky -

CymraiibiT, baky — [dobeHabl, baky — AnsaTbl onupatoTca
Ha  r1aBHYylO
CKOPOCTHOIO MACCaXKMPCKOro COOBLLEHNA C PA3ANYHBIMM
peXMMaAMK AR MECTHbIX U PAMOHHbIX cBA3eW. Mpu aTom

BHYTPEHHIOI  TPAHCMOPTHYID  OCb

HOBblE 3/1IeMEHTbl TPAHCMOPTHbIX CUCTEM paccmaTpu-
BAlOTCA KAK pasBMBAaeMble 3BEHbS C/IOKMBLUMXCA U
Ona

BHYTPUTOPOACKUX WU BNMKHUX MEXKCeNeHHbIX CBA3eM
ropogoB-CaaoB, a TaKXe CBA3UM C MeCTaMWh OTAblXa Ha

NPOEKTUPYEMbIX HamnpaBAeHUN. ob6cnyRnBaHUA

AnwepoHe cnegyet co3gaTtb becnepecalovHy0 cuctemy
06bIYHOrO METPONOSUTEHA C WUCMNO/Ib30BAaHUEM CyLuec-
TBYIOLWMX TPacC MNPUropoaHON 3NeKTPUOULMPOBAHHOM
YKeNe3HOAOPOXKHOM ceTu, a B byaywem MOXKeT ObiTb
npeaycMOTPEHO PasBUTME TPACcC B HAMpPaBAEHUAX Npes-
/laraemoW Noa0Cbl OCBOEHUA.

Mpepnonaraetca neperpynnupoBsaTb
MeKMe noceneHnsa LeHTpanbHol Yactn bonblworo baky,

nocTeneHHo

60NbLWMHCTBO KOTOPbLIX HE NPEACTaBAAET LEeHHOCTU Mo
COCTaBy W KayecTBy 3acTPOMKM. peleHune
MO3BOJIUT CBA3ATb C FOPOAOM HblHE OTOPBAHHOE OT Hero
HacesieHWe MeKUX NOCEeNKOB M AaTb eMy BO3MOMKHOCTb
NOAb30BaTbCA COLMANbHBIMKU NPEUMYLLECTBAMMU rOpoaa.

Takoe

Bcs Tepputopua bonbworo baky nonyyaet 6onee yeTkoe
30HMpOBaHMe (Ha Tpu YacTn), 6e3 Kakux-nMbo BKpan-
NIEHUI 1 Yepecnosiocuubl, CO34aBaeMON U3MeNbYEHHON
CETbIO HAceNeHHbIX MYHKTOB M MeNKUX Npou3BoacTs. B
IOKHOW nonoce Bonbworo baky 6yayT pacnonoXKeHbl
ropofckMe 06pasoBaHMA U MecTa NPUAOXKEeHUA Tpyaa,
ceBepHaa NOJMIHOCTbIO OTBOAWUTCA MOA OTAbIX, 3@ 30Ha
MeXAy HUMWM — MOJ, Ce/IbCKOXO3ANCTBEHHbIE MPOU3BOA-
CTBa, 3eNEéHble HacaxaeHuna u ceoboaHble NPOCTPaHCTBaA.

3. 3AKJIOHEHUE

OCHOBHbIM NpUHUMNOM GOPMMPOBAHMA Npeanara-
emMoil MoZenn ABAAETCA YCTOMYMBOE Pas3BUTME HOBbIX
ropogos - “Ecocities” n npocTpaHCTBEHHAA WHTerpaums
BCEX OCHOBHbIX OYHKUMIA M3HEAEeATeNbHOCTU Hace-
NeHus.
TpyAa M oTAbIXa MoryT obpas3oBaTb CMCTEMY COMpPUKa-
CalOWMXCA UM B3aMMOMPOHMKALWMX YHKULMOHANbHbIX

Munbe, o6CayKMBaHME, MeCTa MPUIOKEHMSA

30H, KOTOpble  MPOCTPAHCTBEHHO  06beauHATCA
BHELWHUM 3e/1eHbIM MOACOM, CBA3AHHbIM C FTOPOACKMMM
napKamu; BXoAAlMe B FOPOACKYHO 3aCTPOMKY 3eneHble
KVMHbA COEAMHAIOT rOPOACKME 3e/ieHble HacaXKAeHuna C

neconocagkamun Ha TeppUTopmnn NONYyoCTpoBa.
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NUTEPATYPA 4. TyceitHoB D.®. MHOTO(QYHKIIMOHAIFHBI KOMILIEKC
1. TyceitHoB ®.M. Teopua U METOLONOTMNA COBPEMEHHOTO «Ar nenenep» Kak 3J1€MEHT PeHOBalluK ropoja baky //
rpagoctpoutensctea // Wctopuyeckuid ropos U Kypn.: Ypbanusm Ne 14. OYA. Baky: Dizayn - El,
AeMoKpaTmnyeckoe obuectso. baky: AACY, 2004. 2009, ¢.29-35.
2. I'enepanbHblii 11aH pazBuTust ropona baxy mo 2005 r.// 5. Dick R.G. Integrating Planning and Sustainability
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UDC 711.5
SUSTAINABLE DEVELOPMENT OF NEW CITIES - “ECOCITIES” IN THE REGIONAL PLAN OF BIG BAKU

E. Huseynov
Azerbaijan State Architecture and Construction University

Resume: There is offered creation on Apsheron town-planning systems of new type - “Ecocities” which, according
to autor’s belief, will be capable to provide sustainable development of capital Baku and the existing occupied places
of region. Sustainable development of new cities - “Ecocities” in the Regional plan of Big Baku is planned to be carried
out due to ecological corridors and the uniform "linear-striped" communication structure uniting in interconnected
moving system of peninsula settlement.

Key words: regional plan; territorial development; “linear-striped” communication structure of settlement; struc-
tural-planning development of Big Baku.

Jama nocmynnenus 29.03.10
Ilpunamo k nevamu 13.04.10
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NNAHUPOBAHUE TYPUCTUYECKUX LLEHTPOB HA O3EPE HACEP B OXXHOM ETMNTE

H. Katapu

AsepbaiiaXKaHCKUIA apPXUTEKTYPHO-CTPOUTE/NbHbIN YHUBEPCUTET

E-mail: nabil_872@yahoo.com

Pe3stome: Paseutnio Typusama Ha tore ErunTa
yaensetca ocoboe BHMMaHME, TaK KaK TaM MMeeTcA
6onbwon noteHuman gns Typusma. B aTom oTHOWeEHUMU
AaHHaa paboTa npeactasnseT coboli uccneLoBaHue U
aHanM3 MMmelLleroca MNoTeHLMana B palkioHe o3epa
Hacep B toxXHOm Erunte. PaccmoTpeHbl BONPOCHI
NPUHATUA MJIQHOB Pa3BUTUA TYPUCTUYECKUX LLEHTPOB,
KOTOpble npegnonaraeTca co3gatb Ha o3epe Hacep, a
TaK¥Xe  MpOEeKTOB  pa3BuMTMA M NAAHWPOBAHMA
TYPUCTUYECKMX LLEHTPOB Ha ermneTcKmnx o3epax.

KntoueBble €NoBa: Typusm; TYpUCTUYECKUE LLEHTPbI;
pervoHbl o03epa Hacep; TypucCTUYECKME KOMMNAEKCHI;
3KCKYPCUN; HUNBbCKUE KPYU3bl.

3. BBEAEHUE

OcHoBa UccneaoBaHWA CBA3aHa C B3aMMOAeNCTBMEM
rPafoCTPOUTENbHBIX 3/IEMEHTOB, PEry/IMpYIoLMX CO34a-
HVE M NNaHNPOBAHMNE TYPUCTUHECKUX LLEEHTPOB.

AHanusmpyeTca poJsib, KOTOPYIO MOTYT Cbirpatb 3TM
LUeHTpbl, B pamKax obuiero paspabaTbiBaemMoro Komn-
NleKca pasBMTMA TypuM3Ma C Y4Y4ETOM 3SKO/IOTMYECKOro
6anaHca B permoHe o3epa Hacep.

4. OCHOBHAA YACTb
MNepBoe — o6uWuMi_aHaNU3 OKpyKaloulei cpeabl

o3epa Hacep

Llenbto AaHHOro aHanusa sABnAsetcA GpopmupoBaHue
UETKOWN 3KOIOrMYecKon KapTUHbI perroHa o3epa Hacep,
KoTopaa crnocobcTByeT, rnaBHbIM 06pa3om, paspaboTke
0CObbIX NOMUTMK 06LLEro Pa3BUTUA B LLENIOM, U cnocobam
pa3paboTKM M NAaHMPOBAHUA TYPUCTUYECKUX LIEHTPOB, B
YaCTHOCTW, ANA KaXKAO0ro pervoHa, B COOTBETCTBMU C €ro
XapaKTepucTMKamm 1 noteHumanom [1].

AHanuTMYecKoe uccneaoBaHMe OKpyKatolen cpeapbl
npuBeno K pasfdeneHuio perroHa osepa Hacep Ha
cneaylowme rpynnbl:

e [lepBad_rpynna: BKAto4YaeT pakoHbl oT 1 go 4,
6onblas YacTb KOTOPbIX ABASETCA MYyCTbIHHOMW, M
rae MMeTCA NPUPOAHble AONMHBI HAa BOCTOYHOM
bepery o3epa, KoTopble 06CAYyXKMBAET CyXxonyTHas
popora AcyaH - Anenaku. PaitoHbl 2 wun 4,
pacnonoXeHHble Ha 3anagHom bepery o03epa,
BXOOAT TaKXe B 3Ty TPynny W pPacrnosioXKeHbl

HeJaseKo OT pernoHanbHou goporu AcyaH - Aby-
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Cumben, KOTopas CTpoOMTCA.
MosaToMy  MOMHO 6bl  3annaHMpoBaTb
CTPOUTENbCTBO TYPUCTUYECKUX LLEHTPOB B 3TUX

NomMMMO Zl0porw,
6blno

pailoHax, nonarasacb Ha Typuam-cadapu u mexay-
HapoZAHble copeBHOBaHMA [2].

Pacnononenne o3epa Hacepa s oot Apadekas Peenytnuka Ernner

o Bropas rpynna: BK/O4YaeT B cebs panoHbl oT 1 Ao
10, KOTOpPbIE ABNAKOTCA NPUPOLAHBIMUM CTENAMU. ITa
rpynna umeeT HaubonblKM Bec AN pPas3BUTUA
TYpU3mMa, M B OCHOBHOM OHa pacno/ioXKeHa B
3aMagHoM 4acTM 03epa, WMeloWwel pedHble U
CYXOMyTHble TPaHCNOPTHble oOCU. PalioHbl 3ToM
rpynnbl  OTAMYAIOTCA TaKXKe MHoroobelLaowmmm
TYPUCTUYECKMMM  NOTEHUMANaMK, TaKUMM, Kak,
Hanpumep, Knabwa, Fepd XyceiH, Aby-Cumben u
Bagu Anaku, KOTopble CrnocobCTBYOT CO34aHMIO
LEHTPOB M

MMPOBOTO LIEHTPa MEXKAYHAPOAHbIX KOHPepeHUnii.

TYPUCTUYECKUX, apXeosornyeckmx

TpeTba rpynna: oxeaTbiBaeT ABa palioHa (11 n 12),
pacnosio}KeHHble Ha BOCTOKe 03epa B ropax Om
Haka n xonmax Kepceko n Xamupa. 3gecb moryt
6bITb CO34aHbl TYPUCTUYECKUE LEHTPbI, Onupato-
LMecs Ha CEe30HHYK [AeATeNbHOCTb, Hanpumep,
OXOTy Ha HabnogeHne 3a
npupoaHble 3anosegHuKku [3].

nTuu, HUMK, W
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i o e :
Ananun3 okpyiKarolueii cpenpt o3epa Hacepa
Cexrop 4 gl
Cexrop 5 gz

Cerrop | ===
Cexrop 2 vz

I'pasiust cexTopos Cexrop 3

e YeTBepTasa rpynna: oxBaTbiBaeT ABa pakioHa (13 wm
14), pacnonoxeHHble B LEHTpe 3anagHoOW 4acTu
03epa, npeactaBafowme coboi XONMUCTYIO MeCT-
HOCTb, Hanpumep, Xonmbl Inb-AeKka. U oHM moryT
CNYXUTb B KayecTBe LEHTPOB AN KeMnuHra wu

[OMOB OTAbIXa, U /1A CO34aHUA B HUX CAaHAaTOPMEB.
¢ NlaTaAa rpynna: Bk/to4YaeT B cebs ABa palioHa (15 u
16). 310 rpynna «Anacxapa», KoTopyt chopmu-
poBaso o3epa B Kanabwe, Annake n Towke. ITa
rpynna MoxeT 6biTb MCMONb30BaHa ANA CO34aHMA
TYPUCTUYECKUX LLEHTPOB, CBA3aHHbIX C depmamm,
KOTOpble cofep:KaT U Pa3BoAAT KPOKOAM/IOB, U C
PbIBONOBHBIMU M HEKOTOPbLIMWU Pa3B/ieKaTeNbHbIMU
MeponpUATUAMMU,

Hanpumep, BOAHbIMW BUAAMM

CNopTa U MeXKAyHapoAHbIMM COPEBHOBAHUAMM.

BTopoe - ropoackue ¢akTopbl

A. Ucnonb3oBaHue 3emenb

Bogoembl — coctasnsaT okono 3000 KBagpaTHbIX
METPOB MeXAay AMHnamu 147 n 182.

Bbicokoropbs - camble rnasHble cpean Hux: CeH Anb-
Kepab, Kap Kap, Oonkon, Oasnc [leHMHen Ha BOCTOKe
03epa, BbicoTbl OM-Haka 1 Anb-Xaaaeb, AliHaT, Kepcko u
Xameg, a Ha 3anage Kogmac v nnatpopma Aby-Cumben.

Crenu — Hybuiickne ctenun no obe cTopoHbl 03epa, u
eute ctenn Ambakosna, Kodbl, Anb-AKnaHbl Ha BOCTOYHOM
CTopoHe. A Ha 3anagHOW CTOPOHE MMEIOTCS CcTenu
Knabwa, Anb-[leka, Touwka; CTeneHb  HaKJ/IoHa
Konebnerca ot 0,5% no 3%.
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CenbCKOXO3ANCTBEHHbIE 3eMN — ABNAIOTCA CE30HHbI-
MW palioHaMM, OrpaHUYEHHbIMKU HA NPUBPEXKHBIX TEPPU-
Topusax [4].

MpoMbILWNEHHbIE 30HbI: 30Ha NepepaboTKM pPbibbl K
elle ABa 3aBOAA MO M3TOTOBAEHMUIO NbAa — OAWH U3 HUX
Ha tore NJoTUHbI, a BTOpoi y ABy-Cumbena. Mmeetcs
TaKKe HEeCKONIbKO WHAYCTpUi no pobblye Keapua,
NoAEeBOro LWNaTa, AM0PUTA U KaoJIMHa.

lfopoackMe 0BWMHLI —  OrpaHWYMBaloTCA
Cumbenom, Kanabwen u Fape XyceiHom [5].

Aby-

B. UHPpacTpyKTypa
CeTb gopor:
e [lopora AcyaH — Aby-Cumben go gonuHbl Xenda,
anvHon 305 Km.
e Jlopora AcyaH — Ananaku, Ha BOCTOKe o3epa.
e [opora MNap¢ XyceiH, ato achanbTMpoBaHHas A0-
pora anvHoin 80 KM Ha 3anage o3epa, U OHAa Ha-
YyMHaeTcA oT 3HaKa «50 Km» goporun Aby-Cumben.
e HeacdanbTnpoBaHHas [opora, KOTOpas HavuHa-
etca oT lNapd XyceiH n npoxoAnT BAO/Ib XO/IMOB
dnb-Coby n Ampaa, 3aTem MAeT Ha 3anag Ao
Keamac un Adesn, pgoxoga ano poporu AcyaHa,
AanvHon 200 Km.
e [lopora ao TouwkKu : gopora Aby-Cumben — AcyaH
noxoamt o Towku, 3atem o o3epa y lapyma,
3atem Ao Koctna v AgeHaaHa.
PeyHas HaBurauma:
0O3epo ABAAETCA CYA0X0A4HOW NINHUEN, cCoeanHALLEN
AcyaH ¢ A6y-Cumbenom u pgonuHoi Xanda. TaKke
MMeEeTCA NACCaXXMPCKMI NopT B ACyaHe U 0AMH Napom Ha
tore y Kectena v AaeHgaHa, U ceiyac cTpouTca nopt
Aby-Cumben.

Bo3ayLHbIM TpaHCNOpPT:

MUmeeTca asponopt AcyaHa Ha paccToAHuMnM 11 Km K
tory ot AcyaHa, U B HacToslee BPeMA OH yCOBepLUeH-
cTByeTCA.

dneKTpoceThb:
EaonHaA 3nekTpoceTb MNAOTUHbI NPOTArMBAETCA OT
NJAOTUHbI K CeBepy W He MpOTArMBaeTcA Ha Hr B

MECTHOCTK 03epa. PalloH MoKeT 06CnyKMBaATbCA OLHUM
M3 Tpex BapWaHTOB: CHabXeHue OT eauHOU ceTw,
camoreHepauuen sHeprum Uan CoNHeYHol aHepruen [6].

Tpetbe - 3nemeHTbl pa3BuUTMA Typu3ma Ha o3epe
Hacep

A. Apxeonoruyeckue 30Hbl

Pacnonaratotca gpeBHMe AOCTONPUMEYATENbHOCTU B

PasNnYHbIX palioHax BAOJb 03€pa, M OHWU OTpakatoT

YyepTbl ervneTckon uuBMAM3auMM. DT  AOCTOMNpPUME-

YaTeNbHOCTM NpPeAcTaBAAtoT coboi cneaylolme YeTbipe

93



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY

rpynnbl, KOTOpPble MOTYT CAYXWTb B KayecTBe npwusne-
KalOLLMX TYPUCTUYECKUX LLEHTPOB:

1. KomnneKkc 3aXOpOHEHWI: PacnoNOXKeH NPUMEPHO
Ha PacCTOAHUM OAHOTO0 KUJOMETpa loXKHee 3anagHoro
bepera M €ro MUCTOpPUA OTHOCUTCA K NTO/SEMeNCcKon
/pvmckoit spe. OH MmeeT 0COBY0 LEHHOCTb Af
HEMELKMX TYPUCTOB, TaK KaK HemUpbl ero pasbupanun u
CHOBA COBMpPanm. ITOT KOMMNIEKC COCTOUT U3:

- l'ycak KopTaca — ero nepBoHayasibHOe NONOXKeEHWE B
45 KM toxKHee AcyaHa, M OH OTHOCUTCS K PUMCKOW 3pe.

- Xpam beWt AnBanM — ero mnepBOHayasbHOE
pacnonoxeHue B8 50 KM toxHee AcyaHa, Ha 3anagHoOM
6epery. OH OTHOCUTCSA K Nepuoay npasneHuns Pamseca .

2. Komnnekc Anb-Coby: nepBOHayasbHOE MOJIOXKe-
Hue B 140 KM OT NAOTMHBI, Ha 3anagHom bepery. Cenvac
OH HAXOAMTCA HA PACCTOAHUM 2-X KM K HOTY U OTHOCUTCA K
nepuoay uapctsosaHuA Pamseca ll.

Xpam Anb-[Jakka: pacnonoxeH npumepHo B 40 Km K
ceBepy oT foauHbl Anb-Coby, 1 ero UcTopus oTHOCUTCA K
Lapto Anmapyu (Apka Amann). OH b6bin 3aBeplueH B
PUMCKO-NTONEMENCKYIO 3MOXY.

Xpam An-MaxpaHa: pacnonoxeH B 30Km K cesepy OT
00NNHbI Anb-Coby M NPUHAANEXUT K pPUMCKOM anoxe [7].

3. Komnnekc AMaa: COCTOUT u3:

Xpama Amabl, KOTOpbIV pacnosioxeH B 180Km K tory oT
NAOTUHbI, Ha 3anagHom bepery, U OTHOCUTCA K nepuoay
Tytmoca lll u 1Y, oH 6b11 BoccTaHOB/EH B 3noxy dama.

Xpama Anb-[opa, pacnonoxeHHoro B 11km toxHee
Xpama AmAapl, 1 OH OTHOCUTCA K nepunoay Pamseca Y.

[Bopua 36puma, pacnonoxkeHHoro B 230Km toXKHee
NAOTUHDbI.

4. Komnnekc Aby-Cumben: oH HaxoauTcA B 260km K
lory OT BbICOTHOW MN/OTMHbI, Ha 3anagHom bepery. OH
OTHOCUTCA K nepuody uapctBoBaHnAa Pamseca Il, u
COCTOMT M3 HO/bLIOrO Xpama M Masioro xpama. ITOT
KOMM/IEKC CUYMTAETCA OAHWMM W3 BAXKHEMLIMX apXxeo-
NOTMYecKMx Komnaekcos Ermnta, U, cneposaTesibHoO,
CYMTaeTCA OCHOBHOM TOYKOM onopbl paboT B TypuCTU-
YeCKOM Pa3BUTUN PETMOHA B LLE/IOM.

b. MpupogHble n HacneACTBEHHble PaiioHbl

OHM COCTaBAAIT C apXeosiorMYecKMMMU TyPUCTU-
YeCKMMM pailoHaMK MHTerpaumio ¢ 60/1bWoN pasHoBUA-
HOCTbIO WM MNPUBNEKATENbHOCTbIO, M 3aKAO4aloTca B
cnepyowem:

e BbICOTHaA NJOTUHA: OHa ABASAETCA HaUMOHAaNbHbIM
OOCTUMKEHMEM, CUMBOJIOM M MOAE/bIO ANA CTPOU-
TenbctBa ErmMnta, a TaKke BaKHbIM 3KOHOMMU-

YECKMM U COLMANbHBIM 3/1IEMEHTOM.
e Hybuilckoe Hacnegme: HECMOTPA Ha MUCYE3HO-

BeHMe fpeBHeN HYBUIACKOW apXMTEKTYypbl, Hybuiic-
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Kas Ky/bTypa BCe elle CyLecTByeT A/1A XuTenen
perMoHa B CBOEM Ky/IbTYPHOM M MmaTepuanbHOM
(apxutekTypHOM) oXuaaetca
CO34aHME TYPUCTUYECKUX KOMMIEKCOB PASOM C

noHMmaHun. W

3TMMU KOMMNEKCAaMMU HYBUIACKOW KynbTypbl, KOTO-
pble MOryT COCTaBWTb MaKeT CTUMY/IOB TYPUCTU-
YecKoro Hacneaums.
e 3anosefHMK Bagu AnanaHu: pacnonoXKeH Ha
BOCTOKE 03epa, M OH CYMTAEeTCA NPEeKPacHbIM

BM/OM C €ro peAKUMU AepeBbaAMM U NTULL@MK [8].

YeTBepToe - Typu3sm Ha o3epe, B pamKax HUAbCKUX

Kpyn3oBs
Mo-npeXHeMy, HUAbCKME KpPyu3bl UMenn 6bl MHOro

npemmyuecTs, 4tobbl obecneuntb ycnex, ecam 6ol OHU
6b1M 3anNaHMPOBAHblI Hay4YHbIM 06pasom u 6binn Obl
pelweHbl Te Npobaembl, KOTOpble OHW BCTpeYatoT, n3be-
ras yCNOKOUTE/IbHOTO peLueHus.

Hunbcknii Typuam npegctasnsetT coboit obblyHble
3KCKYpPCUMN Mexay ropogamm Jlykcop 1 AcyaH, Tak Kak 3Tu
3KCKypcun coctaBnaoT 6Honee 90% oOT cnpoca Ha
nnasatowpe otenn. M BOSMOMKHO YBENNUYNUTL MPOTAKEH-
HOCTb 3TMX 3KCKYPCUI C LEenblo PasBuTUA Typusma B
pernoHe o3epa Hacep, Q[06aBvMB AOMNONHUTENBHYIO
3KCKypcuto  «AcyaH — ABy-Cumben», ynydywms ee
nporpammy U opraHusys nocewieHve 6onbliero yucna
[0CTONPUMEYATENIbHOCTEN, MYTEM CO34aHWA W NAAHWUPO-
BAaHMA CNeuManm3npPOBaHHbIX TYPUCTUYECKUX LLEHTPOB
(apxeonornueckux,
neyebHbIx 1 T.4.) No obe cTopoHbl 03epa [9].

Cnpoc Ha nocelweHne o3epa Hacep cocTasnset

UCTOPNYECKUX, pPa3BJ/ieKaTe/IbHbIX,

npubamsutensHo anwb 3% oOT obuiero cnpoca Ha
nAaBy4me roCTMHWLbI, HO OXKMAAETCA ero yseanyeHue
nocne NpoLeccoB PasBUTUA TypM3Ma Ha O3epe, a TaKKe
CO34aHWA AOMNOJAHUTENbHbIX MAaByYUX OTENE BbICOKOro
ypoBHsa (4 n 5 3Be3n).

Natoe - Bbirofla OT €O3A43aHUA TYPUCTUYECKUX
LeHTpPoB Ha o3epe Hacep

Bbiroga OT HUBbCKOM TYpPUCTUYECKOW AEeATeNbHOCTU
rnokasaresnei

3aBUCMT OT [ABYX BaXHblX (aKTOpPOB:
3aHATOCTW M UEH NPOAAXKM cepsuca. A TypMsm Ha o3sepe
ewe BbIrOAHbIM, MOCKO/MbKY  Temn
3aHATOCTM npesblwaer 70%, W ueHbl
npuemieMbiMM, TaK Kak OH MPUHOCUT goxog bonee yem

BCe OCTaeTcAa

ABNAKOTCA

Ha 30%. B obuiem, HUALCKUI Typuam Ha o3epe Hacep
obellaeT BEPOATHOCTb BbICOKOrO Pa3BUTUA, MOCKObKY
0XMJaeTca POCT CNpoca Ha Hero NpMbansuTenbHo Ha 7%
eXerogHo, ¢ oCyLW,ecTBeHNeM NoKasaTenn 3aHATOCTU B
65% 1 OOCTUKEHMEM 3KOHOMUYECKOWN oTaaum oT 20% ao
25% [10].
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LLlectoe - BbIBOAbI U peKOMEHAAUWN
Mpeanaraemble paioHbl 414 NAAHUPOBAHUA TYPUCTU-
YeCcKuX LLeHTPOB B pervoHe o3epa Hacep:

e -
.‘:"' ‘- : -

Mpeanaraempic TyprCTHYCCKHE UCHTPB @

TlpeanaracMsic TYPHCTIFIECKHE PETHOHLI

Cxema reHepaabHOrO IJIAHA [UIA TYPHCTHIECKOTO HEHTP:

a Ha o3epe Hacep

B pesynbrate BbILWEN3IOKEHHOIO aHa/M3a MOXKHO
pasgenvTb TeppuTopuio o3epa Hacep Ha Tpu palioHa u
TYPUCTUYECKME LLEeHTPbI cieaytowmm obpasom:

1. PaiioH 1: CeBepHbli pPaWioH, TYPUCTUYECKUM
LEHTPOM KoToporo fAsnsetcA Komnnekc Kanabuu u
3anoseaHuK Bagn Anaku.

Mpeanaraemblii B 3TOM palloHe TYPUCTUYECKUIA LEHTP
ONUPaEeTCA Ha aAPXEO0/IOFMYECKUI U NPUPOAHBIA TypU3Mm,
aNbMMHM3M, OXOTY Ha NTUL, HA NPUPOAHbIE 3aNOBEAHUKN.

2. PaiioH 2: LleHTpasibHbIi paioH, ero TYpuUcTUYeCKnm
LueHTpom sBnserca Komnnekc Anb-Coby n Amaa, n oH
ONUPaeTcA Ha apPXeosIorMYyeckuin Typusm w  cadapu-
Typuam. M B HEM TYpPUCTMYECKMIA LEHTP OMMpaeTca Ha

Ne 2 (476), 2010

neyebHbI TYpusm, TYpU3M MeKAyHapoaHbIX KoHdepeH-
Uuit 1 HyBuMcknin donbknop Ha beperax osepa Hacep.

3. PaitoH 3: HOXKHbIi palioH, TYPUCTUYECKMM LLEHTPOM
KOTOporo asaseTcs 30Ha Aby-Cumben, 1 onupaerca oH
Ha apxeonoruyeckuii Typusm B Aby-Cumbene, Typusm no
Hacneauio B Kectene n AgesaHe, v TakKe Ha co3faHue
TYPUCTUYECKOTO UEHTpa A8 BOAHbLIX BMAOB cropTa U
pbi6anku.

3. BAKJIOHEHUE

Ha OCHOBaHUW BbILEU3IOKEHHOTO ONpPeAEenstoTCca
TYPUCTUYECKME MPOrpPaMmbl M YCTaHABAMBAETCA CTPYK-
Typa npeanaraembix TYPUCTUYECKUX LLeHTPOB Ha beperax
o3epa Hacep B Apabckoit Pecnybnuke Ervner.
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UDC 796.51
PLANNING OF TOURISTIC CENTERS ON THE NASSER LAKE IN THE SOUTH OF EGYPT

N. Katari
Azerbaijan State Architecture and Construction University

Resume: There is given particular attention to the development of tourism in the south of Egypt, as there is a great
potential for tourism. In this respect, the current research study and analysis of available tourism potentials of Nasser
lake in the south of Egypt. In this research there are investigated questions for use in the preparation of plans tourist
centers development, which are supposed to be created on Nasser lake, and also project development and planning
of touristic centers on the Egyptian lakes.

The basis of the research is related to interaction of city-planning elements, regulating the creation and plan-
ning of touristic centers.

There is analyzed the role, which these centers can play within the comprehensive tourism development sys-
tem, implying ecological balance in the region of the Nasser lake.

Key words: tourist’s centers; regions of the Nasser lake; tourist’s complexes; excursion; Nile’s cruises.
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Ilpunamo k newamu 13.04.10
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UDC 621.397.13

WAVELET TECHNOLOGY ALGORITHMS FOR FILTRATION PROPERTIES
I.Chkheidze, O.Tomaradze, L. Tokadze

Department of engineering cybernetics and Instrument bulding, Technical University of Georgia, 77, Kostava str,
Thilisi, 0175, Georgia

Resume: There are given the results of research filtration algorithms of the random errors by application Wavelet
technology. Experiments carried out in the range of the program Mathcad are given, they have shown, that the use of
Wavelet transformation image covered by noise improves quality of the image on 2,5-3 db while even after median fil-
tration the improvement did not exeed 0,9-1 db. Consequently, the Wavelet technology algorithms have the best fil-
tering properties, when the random errors are considered at the the initial information.

Key words: Wavelet technology algorithms; the random errors; filtration; quality of the image.

YOK 621.397.13
SUNBbTPYIOLLIUE CBOWUCTBA A/IFTOPUTMOB BEMBNET-TEXHONOIMMU
Yxeunase U.M., Tomapagse O. K., Tokagse J1.LL.
JenapTaMeHT UHKEeHePHOMN KMbepHETUKM U NPUBopPOCTpoeHus, FMPy3UHCKMIA TEXHMYECKUIA yHuBepcuTeT, Mpysus, 0175,
Téunucw, yr. Kocrasa, 77

Pe3stome: MpuBeaeHbl pe3ynbTaTbl UCCAEA0BAHUA aNrOPUTMOB GUABTPALUM CAYYaMHbIX OWMBOK NpUMeEHeHUEM
BenBneT-TeXHONOrMKU. IJKCNEepUMeHTbI,MpoBeaeHHble B cpefe MathCad, nokasanu,uto umcnonb3osBaHwe BeliBnet-
npeobpasoBaHMA Hag, 3allyMIeHHbIM U306paxkeHMeM yay4dllaeT KayecTBo M306paxkeHus Ha 2,5-3 ob, B To Bpemsa Kak
Jaxe nocne meauaHHoW GunbTpaumm ynydiweHne He npesocxogut 0,9-1 ab. CnepoBaTtenbHoO, anropuTmbl Bensnet-
TEXHONOIMW 0613a[AT HAaUNyYWUMKU  GUNBTPYIOLWMMM CBOMCTBAMM,KOrAa CAyYalHbIMM OWKMBKaMM UCKaxKaeTca
ncxogHaa nHbopmaums.

KaroueBbie ciioBa: BeiiBneT-TexHonorus; cnydaiHble owWnbKK; GUabTpaLmsa; KauyecTBo n3obpareHus.
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o gdsls dmygi399L  BoJLodgdoymo aMmolomgols,
3530800 dglodsdolo  IsLI@edydo  3s@adg@@ols
33omgds s> Sdmgohobmm  ©g@omgdo, GmI-
@agdo  Foddmoddbgbosh  gohmo  dsLIFsdowsb
39mAgbg aopsligemols @™, Lobdomye-o@mono
obogobol g3o@Ms@glmds  mgogbshobms, @owysb
ols aobggmgboanos  Logbsando  @mgsemy@o  Lob-
‘JoOgan-p@mono  gbgdaool  3gmomgdols  asdm-
Logangbo. @bowos, @md 03 ao®Es]dbsl, @m-
dgemoi  gbps  2odmygbgdym  0dbgls  Logbogools

30b@ogsl 77

Lobdodge-p@momo  Fo@dmpagbolbomgol  ¢bws
3oohbegl @mym@ i Lobdodgeo, sbggg Omomo
dobolbosmgdagdol aodmgagbols Lodgoen gdo.

Lobdodgem-p@momo  gemgsamobsiools
g0l 53dogmeomgdls

%ur#%%%] )

d5bolygdo  gybdios, @mdganlsE  ggogeg@o
gfmwegds, boem  x(f)e L,(R)  ¢9bjaool  obdg-

3ol 3o
W(a.b) = fj <r)\P( ]d @

V93000 390300000 Jdbs [4] o] a.beR,
az0. (1) s (2) aodmlobyagdgdl goshbos m@o
a ©> bodaydghpo. a - 3505dgd®0 qbObgg-
ymxal  Lobdodygar  obogobl, @mdgamoi  aob-
Lobwgdoglh  ggogergBol bmdsl, s 35l bdodow
ASLIBo0L fmegdgh. Bu@ogl sbogobdo doldEe-
b0l sbognmall Fomdmoygbl Jo®dmbogemo @bggols
39Momeo sby dobo dgo@dybgdyemo Lowowg — Lob-
‘dodg [34] a-L 33omg 360dgbgermdgdo Logbsendo
obolinomgdls LfMoy 3gmop 30mi3glgdl s dgg-
Lododgos dopsen Lobdomggdl, bomaem a-b oo
db0dgbgenmdgdo,  @mImgdoi  bopabogndo by
30m39LgoL obslomgdl, wodsa Lobdodggdl dgg-
bododgds. b - 3500998@0 930839690 3903 g@ol
dgdoMgmdsls Mmool ©g@dbg s ol dgds (Fo-
bogengds)  gfmgds. hggb  Bogomgm  Loabogools
Omon-LobdoGygemo  Foddmpagbs 3903 9@-go®-
5360l godmygbgdom, @mpglis 3gogegd  Loode-
b ggbdios InEgdgmo  oygm LdmG@gE gubl-

—t
300l Lobom: ()= exp{jwot} exp {72} . ‘dgdga0

bobobo dggbsdedgds domgdgemo dgegagdols a@e-

Roggee  0bGgO3meoiosl, Gmgbsi Lofyolo Log-
bogno >©sdosbols go@oma@sdols 0d bofogls Fo@-

dmoygbl, @(*)83;@0() ‘dgozogl P,O,R,S,T 3dogns-
bgdl. [2] dolo sbsbgs Imizgdgemos 1-gao bobosbby.

Omam® 3 3bmdoaos, godmlobymmgdomn dmiy-
d9@o  gomaobbmdoggdosbo  Logbsgnol L3g@®o
Ladgobbmdoangdosbo  LogdhEol  bgosdo®dl  (o@-
o 9bl, bogrem dobo 3Mmgdios a, b Lodd@ygby
>0l 0bmEmbggdol sdbsbggemo, @oi bodygoeny-
b5l 0darggs mgoo goggbmon BA®Msblgm®mdsb@ols
3M9803096H 0L 3gmomgosl  Lbgowolibgs (a)
3519Bs0bg wAmol Jobgrgom (b). L3gdd®o dmzy-
dgeos dg-2 bobobby.
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Analyzed signal.
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6ob. 1. gagdHoHmgomeomy®msdol bsfomoa, dmdgmoi go3sgh P,OR,S, T 3domsbgdls

Continuous Transform, absolute coeficients.
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6ob. 2. ggogemgd Omom-LobJodygmo
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Gedgmoi doegdgmos dwt goGsddbols godmyg-
bgd0m. 0dolomgol GmI  godgoe gsdmbgbognoym
Ly@omo,  ©opgkodes  s®sdomgdymo  Lydomols
sbobgs, oModge 255 0b@gblogmdowsb dowgdymo
by@omol Lbgomdol  aodmygbgds. s30b  dgogasw©
dosao 0bHgblogmdol IJmbg — dogo doGmgym-
bg©950, 3oMEs0Jdbs Mmgme dodm ynbgogdo.

MaxDWTLevel(yl) =8

J=5
MaxDWTLevel(dwavelet(N)) =8
filter .= daublet(4)
w=dwt(yl,J, filter)
00 = tfPlotFromWPT (w, wavebs(J,1),1,1)

H_['J

255 =00

6ob. 5. wobigdgGymo dwt g96j3z000 dopgdaymo
3560©00aAd0b EOHMon-bobTodgmo Fs@Imwygbs

dgmeg dgdmbgggedo wOmom-Lobdodymo go@-

©5]J360ls dobomgdoe godmygbgdyan odbs ggogemgd-
3549006 gybdaos  wpt  m3Godogny@o  Lodsbm

gubjioom  pgridplot(basis,J) . m@ogg ‘dgdmbggge-

o LIGodydo gubiool ©mby J=5. segbod-
b, GmI IsLIGodygdo gubdiool mby aobsdo-
O0393L “a”-b dobdGodl, dolbo dgddybgdyemo Lo-
©oEY 30 ©5353300gd9eos Lobdo®glmob.

T =wpt(yL,5, filter)

2 2
entropy(x) = —[#] -In {[ n:m ] }

basis = best _basis(T,entropy)

nrm = ,/yl-yl
Q = pgridplot(basis,J)
wl = extract _basis(T ,basis)
004 = tfPlotFromWPT (wl,basis,1,1)
d9-5 ©o 3g-6 bobobo bopymygl, G®I Loybo-
ol edmon-Lobdodgmo  LGYJHYOS  9RO™
3500 doomgds, GMES Wpt aoMEsddbsl goygbgdm,
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av:=1255--00A
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Canxkr-Iletepbypr:

ELECTROCARDIOGRAM ANALYSIS ON THE BASIS OF TIME - FREQUENCY WAVELET TRANSFOR-

MATION
I. Chkheidze, L. Tokadze

Department of engineering cybernetics and instrument making, Technical University of Georgia, 77, Kostava str, Thili-

si, 0175, Georgia

Resume: On the basis of functions Wavelet Packet in program Mathcad time- frequency representation of the
man healthy electrocardiogram and patient with ischemic heart disease is received. Analysis of Time-frequency cha-
racteristics allows to find out in the electrocardiogram changes called by ischemic heart disease at an early stage of its

occurrence.

Key words: cardiogram; discrete time-frequency wavelet analysis; wavelet function; Mathcad program.

YOK 621.397.13

AHANU3 KAPOUOTPAMM HA OCHOBE BPEMEHHO-YACTOTHOIO BEMB/NET-NMPEOEPA3OBAHUA

Yxenpse U.M., Tokagsze J.LL.

[enapTaMeHT UHKEeHepPHOMN KMbepHETUKM U NPUBOpPOCTpoeHUs, MPY3UHCKMIA TEXHMYECKUIA yHUBepcuTeT, Mpysus, 0175,

T6unucy, yr. Kocrasa, 77

Pe3tome: Ha ocHoBe ¢yHKLMI BeliBneT-nakeTa B cpeae MathCad nosyyeHo BpemMeHHO-4acTOTHOe NpeacTaB/ieHne

3/71IEKTPOKAPAMNOTPaMMbI

300p0BOTO M 60MbHOrO  MWemMuel cepaua 4YenoBeKka.AHaNn3 BPEMEHHO-YaCTOTHbIX

XapaKTeEPUCTUK MNO3BONAET O6Hapy)KVITb B Kapguorpamme uUsmeHeHuA, Bbl3BaHHbIE niemmnyeckon 60ne3Hb0 Ha

paHHeﬁ CTaann ee BOSHUMKHOBEHMUA.

KnroueBble CIOBa: Kapavorpamma; AWMCKPETHbI BPeMEHHO-Y4acTOTHbIN BelBneT-aHanu3; BelBaeT-GpyHKLMS;

Mathcad-nporpamma.
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NAPALLOKC HACTPOMKW U OPYITUE NAPALOKCbI BEPOATHOCTHOIO

MOAE/TMPOBAHUA

P.B. Kaky6asa*, A1.B. l'yaya*, .M. Nunua**, C. Cammapgap***
*[lenapTameHT KOMMbIOTEPHOM MHXKeHepuun, **[lenapTameHT maTemMaTuku, TPY3UHCKUIA TeXHUYECKMIA YHUBEPCUTET,
lpyswua, 0175, Téunucu, yn. Koctasa 77; *** AtnaHtckuii YHuBepcuTtet, CLUA

E-mail: iveri@edu.ge

Pe3stome: MpoBeaeH CUCTEMHbIN aHa/IN3 UCTOPU-
YeCcKMX NapajoKCOB B 33Ja4yax BepPOATHOCTHOrO
MogenmpoBaHMA. PaccmoTpeHbl OCHOBHble NpUYK-
Hbl, BbI3blBAlOWME MOABAEHNE BEPOATHOCTHbIX
napafoKcoB. BbiCKaszaHbl HEKOTOpblE NpeaoXeHUA
no wn3baBNEHUIO OT 3TMX NapagokcoB. OcobeHHOo
BblAe/IeH MAPaAOoKC NepeKIoYeHNn (NepecTpomku),
BbIAB/IEHHbIA B NOCNegHee BPEMA amMepPUKaHCKUMMU
N ANOHCKUMW UccnenosaTenamm. A UMEHHO, STUMMU
cneunanuctamm 6bin obHapyxeH apdeKkT aucnep-
CUM B OTKPbITbIX MU 3aMKHYTbIX CUCTEMAX odepenew,
KOTOPbIN LUMPOKO PACNpPOCTPaHEH B COBPEMEHHOM
npoussoacTee. ABTOpPbl AaHHOM cTaTbM paboTatoT
Hag, BOMpOCamM OOBACHEHMA 3TUX MAPaLOKCOB M
NPW3bIBalOT 3aMHTEPECOBAHHBIX KOINEr K COTPYAHU-
yecTBy

KnioueBble c€noBa: NapafoKc; nepekatoyeHus;
NepecTporika; BpemMs OXUAAHUA; BPEMA KUSHW.

1. BBEJEHME
BepOﬂTHOCTHbIe moaenn pAaBHO CTan MOLWHbIM
UHCTPYMEHTOM Hay4yHOTro NMO3HaHUA, MHXXeHepHOoro

TBOPYECTBA, COLMAIbHO-9KOHOMMUYECKON AEeATENbHOCTU
yesnoBekKa.

MCKNOUYNTENbHO BaXKHOM CTaHOBUTCA PONb BEpOAT-
HOCTHbIX Mogenelt B pe3synbTaTe pa3paboTkn meTo-
AO0NOTUUN CTaTUCTUYECKOro (MMUTALMOHHOMO) MOAENNPO-
BaHMA. IT0 06ycnoBAeHO Tem, YTO K/acC CUCTEM
(TexHMYecknx, coumanbHO-3KOHOMUYECKUX, BrUonoruyec-
KMX, 3KOJIOTUYECKUX W [Ap.), KOTopble MoryT 6biTb
nccneno0BaHbl, CyLEecTBEHHO paclnpucs.

Bmecte C Tem, MHOrMe METOAONOTNYEcKMe W
rHOCEO0/I0rMYEeCcKMe acneKTbl MOCTPOEHUA M UCCNeA0BaHUA
BEPOATHOCTHbIX MOAE/Nieid, a TaKkyKe BOMPOCh! BblpaboTKM
NporHo3os  Ana

peanbHbiX nNpobsem Ha

UHTEPNPEeTaunn metemaTnyeCKnxX NpPorHo3os, K HaCToA-

OCHoOBe

Lemy BpemeHu npopaboTaHbl HEAOCTaTOYHO ry6oKo, K
3TO 0BCTOATENLCTBO OYEHb YacTO CTaBUT UccaeoBaTenei
B TYNWK, NOPOI C NeYasibHbIMM NOCAEeACTBUAMM.

MO MHEHMIO M3BECTHbIX CMeuManncToB MO NPWUIO-
KEHUAM CTOXaCTUYECKMX Mogenelt B PasfnMyHbix obnac-

TAX YesoBeuyeckon pesatenbHocTn (®ennep, MHeaeHko,
Pobeptc, bBaiuep M A4p.), cpeguM OCHOBHbIX MPUYUH
TAKOro NOJIOXKEHWA BbIAENAETCA CNOXKHOCTb peHomeHa
CNy4aliHOCTWN, OCMbIC/IEHNE B3aMMOCBA3N U B3aMMoobyc-
JIOBIEHHOCTU  CNYY4aMHOCTb-3aKOHOMEPHOCTb, KoJIMYec-
TBEHHOW OLEHKM CAy4YailHbIX ABAEHUN (BepoATHOCTHas
mepa). NoaTsepXaeHUEeM TOMYy CAyXKaT MHOFOYMCIEH-
Hble MapafoKCbl, KOTOPble BO3HWKAOT B MNPUKAALHbLIX
3aZa4ax TEOPUin BEPOATHOCTEN M CyYaliHbIX NPOLLECCOB.
Hap o06bsACHEHMEM MHOMMX W3  HUX MOTPYAUIUCH
M3BECTHblE Yy4YeHble, MPU ITOM O4YEeHb YacTo UM
NPUXOAMNOCH MOJIb30BATLCA CaMbIMU U3OLWPEHHBIMU U
TOHKMMM JIOFMYECKMMM CPeaCTBAMM U METOAAMMU.

B cBA3M C BbIWEN3NOXKEHHBIM, NPobaeMbl cucTem-
HOFO aHa/aN3a CAyYalHbIX ABAEHUI U UX BEPOATHOCTHOFO
aHanu3a, NpuBoAALLME K NapagoKcaM PasIMYHOro poaa,
CYMTAOTCA BECbMA aKTYa/IbHbIMMU.

2. OCHOBHAA YACTb

Mapapokc Aanambepa. PaccmaTpuBaetca ONbIT, Ko-
TOPbIN 3aKNKOYaETCA B NOAOPACbIBAaHUN ABYX OAMHAKOBbLIX
MNpepnonaraetca, uYto pgna  obenx MoOHeT
BbinagaHue repba (I unu pewetku (P) paBHOBEPOATHO.

FoBOpAT, YTO NOOUTENN a@3apTHbLIX Urp MOMNPOCUAU
3HaMeHUTOro maTtemaTvKa [anambepa nogcumTaTh
BEPOATHOCTU CAEAYIOLNX TPEX COBbITUIA:

A = {O6e moHeTbl BbiNanu repbamm BBepx}.

B = {O6e moHeTbl BbiNanu peweTkamm BBEPX}.

C = {MoHeTbI BbINasn pasHbIMU CTOPOHAMMU}.

[danambep, HavBHO MpeAnosaras, 4YTo 3TM cobbITUSA

MOHET.

PaBHOBEPOATHbI, MPUMAUCAN KaKAOMY M3 HUX BEPOSAT-
HOCTb %. BmecTe ¢ Tem, 4acToTbl NOSABAEHUA 3TUX CObbI-
TUIA CYLLECTBEHHO OTAMYAANUCL OT Y4, YTO NPUBOAMNO B
3aMeLLaTeNIbCTBO OMbITHLIX UTPOKOB.

Ha camom gene, paBHOBEPOATHOCTHbIMK SBAAIOTCA
cobbITuA:

[T, TP, PT, PP n A={IT} B={PP} C={TP}U{PI}

CnepoBsatenbHo, P(A)=Y, P(B)=1, P(C)=1.

NapapoKkc bepTtpaHa. Hayaauy 6epetca xopaa B
Kpyre. Yemy paBHa yto ee [AJMHA
NpeBoCXoamT AJIMHY CTOPOHbI BMIMCAHHOIO PaBHOCTOPOH-
Hero TpeyrosbHuWKa?

BEPOATHOCTD,
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PeweHune 1. Mo coobpaxkeHUAM CUMMETPUN MOXKHO
3apaHee 3a4aTb HanpasneHue xopabl. Nposepem aua-
MEeTp, NepneHaUKYAAPHbIA K 3TOMY HanpasieHuto. Oue-
BMAHO, YTO TO/JIbKO XOpZbl, NepeceKallwme aAnameTp B
NPOMENKYTKE OT YeTBEPTU [0 TPEX YETBEPTEW €ro A/nHbI,
6yayT NpeBOCXOAWTb CTOPOHbI MPABWUIBHOIO TPEYro/b-
HWKa. Taknm 06pas3om, MCKOMaA BEPOATHOCTb PaBHA .

PeweHune 2. Mo coobparKeHUIM CUMMETPUN MOXKHO
3apaHee 3aKpenuTb OAMH U3 KOHL,OB XOPAbl Ha OKPYXK-
HocTU. KacaTesibHasA K OKPYKHOCTM B 3TOM TOYKe U ABe
CTOPOHbl NPaBWUABHOTO TPEYrObHMKA C BEPLUMHON B
3TOM TouKe 06pasytoT Tpu yraa no 60°. Ycnosuio 3agaum
6.1aronpuATCTBYIOT TO/IBKO XOpAbl, MonajaooLme B cpea-
HUI yron. Takmm obpasom, npu aTom cnocobe BblUMC-
NeHNA NCKOMas BEPOATHOCTb OKa3blBAETCA PaBHOM 4.

PeweHwne 3. YTobbl onpeaenvTb NONOKEHUE XOPAbI,
[0CTAaTOYHO Y10bbl XOpAa

3a4aTb  ee  cepeauHy.
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yO0BNEeTBOpANa YC/NOBUIO 3afauyn, Heobxoammo, UTobbI
ee cepeAMHa Haxogunacb BHYTPU Kpyra, KOHUEHTpU-
YecKoro AaHHOMY, HO MOJIOBMHHOrO paauyca. Maowasb
3TOro Kpyra paBHa O4HOM YeTBepTM NAOoLAAM AAHHOrO;
Takum 0bpasom, UICKOMas BEPOATHOCTb PaBHa Y.

Mbl  [OMXKHDBI
HEOAHO3HAYHOCTU pelleHns Hawen 3agaun. JIexut nu

Tenepb BbIACHUTb, B 4eM MNpUYNHa

nNpuvYnHa B MNPUHLMNNANBHON HEBO3MOXHOCTU onpeae-
NIUTb BEPOATHOCTb ANA C/AyyaeB HECKOHEYHOro 4umcna
BO3MOXHbIX UCXOA0B WM 3KE OHA NIeXKUT B TOM, YTO Mbl
NPUHANM B MpoLecce pelleHna Kakue-nmbo Heaonyc-
TUMble I'Ipe,EI,I'IOCbInKVI?

[eno, Kak Nerko yCMOTpeTb, 3aK/1o4aeTca B TOM, YTO
33 pelleHre OfHOM M TOW Ke 3aZayu, Nosb3ysacb Tem,
YTO B YCNOBMM 33[34Yn He OnpeaeneHo MoHATue
npoBefeHnsa xopAbl Hayaady, BblAAOTCA pelleHusa Tpex
pa3/NyHbIX 3a4a4.

a)

B camom fene, B nepBom peleHnn BAOJIb OGHOTO U3
ANaMeTPOB 3acCTaBAAIOT KATUTbCA KPYIAbIM LUMAUHAPU-
YyecKkuit cTepskeHb (puc. 1, a). MHOXeCTBO BCeX BO3MOMK-
HbIX MECT OCTAaHOBKM 3TOr0 CTEP)KHA €CTb MHOXeCTBO
TOYEeK OTpes3ka anameTpy.
PaBHOBEPOATHbIMU CYMTAIOTCA COObLITUA, cocToAlMe B

AB  pAvHbI,  paBHOM
TOM, YTO OCTaHOBKAa NMPOW30ONAET B UHTEpBase AJMHbI h,
roe 6bl BHYTPU AnameTpa HU 6bin PacnosioKeH 3TOT
OTpe30K.

Bo BTOPOM pelleHUn CTep)KeHb, 3aKpenaeHHbl Ha
LIapHMPe, PaCMONOMKEHHbIA B OAHON M3 TOYEK OKPYMK-
HOCTW, 3aCTaBAAIOT CoBepLIaTb KonebaHUA PB3MEPOM He
6onee 180° (puc. 1, 6). Mpu 3TOM NPeAnoNaraeTcs, YTo
OCTaHOBKA CTEPXKHSA BHYTPU AYrM OKPYMKHOCTU AAMHbI h
3aBMCUT TO/IbKO OT AJIMHbI YU, HO HE OT ee MO/IOXKEHUS.
Takum 06pasom pPaBHOBEPOATHLIMU COBLITUAMM CUMTa-
IOTCA OCTAHOBKM CTEPXKHA B JIOObLIX Ayrax OKPYKHOCTU
OOMHAKOBOW A/1MHbI. HecornacoBaHHOCTb onpegeneHui
BEPOATHOCTU B BTOPOM  peLUeHUAX
CTAaHOBMUTCA COBEPLUEHHO OYEBWAHOW NOCNe TaKoro
YTO CTepyKeHb

nepsom w“n BO

npocToro pacyeta. BepoAaTHoCTb TOrO,

6) 8)

OCTaHOBMUTCA B MPOMENKYTKe OT A [0 X, COr/TIacHO nepBomy
X
peweHno paBHa B BepoATHOCTb TOro, 4YTO MpoeKumA

TOUYKM NEPeceyYeHUn CTEP’KHA C OKPYMKHOCTbIO BO BTOPOM
pelleHMM NonafeT B TOT JKe MHTEPBa, KaK NoKasblBaloT
3/1eMeHTapHO-reomeTprYeckme NoacyeThbl, paBHa

1 D-2x

— arccos

npu x<D
V4 T2

1
1—— arccos
T

HakoHeL, B TpeTbem peLleHnr Mbl bpocaem Haygauy
TOYKY BHYTPb Kpyra v cnpawmsaem cebs o BepoATHOCTM
nonagaHus BHYTPb HEKOTOPOro MEHbLUEro KOHLEH-

npmx>D
=5

Tpuyeckoro Kpyra (puc. 1, 8).
Pas/siMune MOCTaHOBOK 3afay BO BCEX TPeX C/y4vasx
COBEpLUEHHO OYEBULHO.

MapafoKC BpemeHU OXKuUAaHUA. ABTOBYCbl NPUOLI-
BAlOT B COMNAcUM C NyacCOHOBCKMM MPOLLECCOM, NMpUYem
cpegHee Bpemsa MeXAy noc/ienoBaTeNbHbIMU - aBTO-
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bycamm paBHO o '. A npuxoxy B MoOMeHT t .Kakoso

maTematuyeckoe oxuaaHuve E (W, BpemenHn W, B
TeYeHMe KOTOpOoro A KAy chegylowmini  aBTobyc?
(MOHATHO, YTO MOMEHT t MOero NpPUbLITUA He 3aBUCUT OT
aBTOOYCOB — CKaXKem, A MPUXOXKY POBHO B MNO/AEHD.)
OyeBMAHO MMELDTCA A,Ba NPOTUBOPEUMNBLIX OTBETA.

a) OrtcytcTBME  nocCneaencTsusi,  CBOWCTBEHHOe
NyacCOHOBCKOMY  npoueccy, BjieyeTr 3a  coboit
HE3aBUCMMOCTb BPEMEHU OXWAaHuA aBTobyca oOT

MOMEHTa Mmoero nNpubbITuA. B aTom cnydyae
E(W,)=E (W) =a’.

6) MomeHT moero npubbiTMA «BblBpaH Haygauy» B
MHTEpBane  Mmexay AByMa  nociaegosaTe/bHbIMK
asTobycamu, M NO COOBPaNKEHUAM CUMMETPUM Moe
cpegHee BpemMA  OMMAAHMA OO/MKHO 6biTb  PaBHO
NONOBUHE CPeAHero MPOMEXYTKa BPeMeHM Mexay

ABYyMA nocnenosate/ibHbIMU aBT06ycaMV|, T. €.
1 4
E (Wt) =—a .
2

Ob6a paccykaeHua Kaxkytca npuemnembimu, n oba

MCMO/Mb30Ba/INCb Ha MNpaKkTMKe. YTo e pJenatb ¢
npotueopeumamn? Jleryaiiwnii Bbixod, y ¢opmanucra,
KOTOPbIA OTKa3blBaeTCA paccMaTpuBaTb 3afadvy, ecnu
OHa He cdopmynmpoBaHa cTporo. Ho 3agaunm He
peLuatTca X UITHOPUPOBAHMNEM.

Tenepb Mbl MOKaXem, 4TO 064 paccykgeHus mno
cylwectsy, ecim He dopmanbHO, KoppekmHel. OwmnbKa
NEeXUT B HenpeaBUAEHHOM MNYHKTE, U Mbl NMPUCTyNaem
Tenepb K ee 06BbACHEHUIO.

Mbl  paccmoTpMm  nocnefoBaTe/IbHOCTb
Mexay npubbiTuamm:

X1=8,, X;=5,-54, ...

Mo npegnonoxeuuto, X wmetoT
nokasaTesibHoe pacnpegeneHve ¢

-1
oXungaHvem a . Bblbupaa «awboe» otaenbHoe X, Mbl

BpEMeEH

opMHaKoBOe
MaTeMaTUYeCKUM
nony4yaem  CAyYalHylo  BEAWUUMHY, WU  WHTYUTUBHO
OMOAETCA, YTO ee MaTeMaTUyecKoe OXwuiaHue byaer
paBHO ot npu ycnosuu, 4to Bblbop caenaH 6e3 3HaHuA
. OfHaKo 3TO HeeepHo. B
Hallem npumepe mbl B3SAU TOT anemeHT Xy, 417 KOTOPOro
S.1<t<S,, roe t dpuKkcMpoBaHo. ITOT BbIbOp caenaH bes

yyeTa AEVICTBMTEﬂbHOFO npouecca, HO OKa3blBaeTCcA, 4YTO

nocnegosatensHoctn Xg, Xy, ...

Tak BblbpaHHOe X, MMeeT [BOMHOE MaTemaTuyeckoe
oxugaHre 2a’. C yyeTom 3TOro dakta npoTMBOpeuMe
ucyesaeT, Tak KaK B MyHKTe 6) Hawero npumepa
MNOCTY/IMPYETCA, UTO CPEeAHEE BPEMSA OKMAAHMA PAaBHO o .

370 paspelleHVe MapafoKca Bbi3BaAO LWOK Y
OMbITHbIX  PabOTHWKOB, OAHAKO OHO  CTAHOBMTCA
WHTYUTMBHO  ACHbIM, KOrAa AO/MKHbIM  obpasom
nogbupaetca crnocob paccyxaeHus. [pybo rosops,
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OJIMHHBIN MHTepBan mMmeeT 6onblle WaHCOB HaKpbITb
TOYKY t, HEXKE/IM KOPOTKUIA.

CTporoe A0Ka3aTeNbCTBO 3TOM0 YTBEPKAEHNA AaeTca
B [2].

MapapoKc, CBA3AHHbIA C NapagOKCOM BpemMeHu
oxuaanua. [yctb aBe ToukM X; M X, BblbpaHbI
HE3aBMCMMO W Haydayy Ha OKPYKHOCTU eaAMHWUYHOM

Anvbbl. Torpa OnuHel dsyx uHmepeanos X, X, u
X, X
UHMepsana N\, cooepxiawe2o npPou3sosnbHYIO MoYKy P,
umeem Opyzoe pacnpedesneHue (¢ n1omHocmeoto 2x).

B 4acTHOCTM, cpegHsAs [A/IMHA KaX4oro M3 AByX
WMHTEPBANOB PaBHA 5, a CpeaHAA A/AMHA WHTepBana,
copepxkawero P, paBHa %. Toyka P bGepetcs
OUKCUPOBAHHOW, HO MPOM3BOJIbHON. [MO3TOMY MOMKHO
0XWMAaTb, UYTO WHTepBan, MOKpbiBalOWMiA P, BblbpaH
(3sammctBys  ¢pasy y unocodpo Teopun) «bes
npeaBapuTeNbHOrO 3HaHMA ero CBOMCTB». HauBHas

pacnpedeneHbl  PABHOMEPHO, a  O/UHA

WUHTYMUMA He MNOArOTOB/NEHA, KOHEYHO, BOCMPUHATbL
60MbLIOE Pa3UUME MEXAY NOKPbLITUEM WM HEMOKPLITUEM
NPOW3BONILHON TOYKM, HO MOC/AE AO/KHOMO Pasmbill-
IeHWA 3TO pasanuMe CTaHOBUTCA MHTYUTUBHO O4YeBMUA-
HbIM. Ha camom pgene, OAHaKo, Aaxe [O0BOJbHO
OMbITHblE aBTOPbI MOMNa4anv B SIOBYLLKY.

[na pokasatenbctea npeacrasum cebe, UTO OKPYK-

HOCTb pasbeamHeHa B TouKe P. Ham ocTaloTcs Be TOUKM,

BblbpaHHble He3aBucumo U Hayaady B 0, 1. O6o3Haumm

KOOpAMHaTbl 3TUX TOYEK MO BO3pacTaHWio yepes X 4
X2 Ha ocHoBe BepOATHOCTHbIX COOBpa)KeHWin AoKasbl-

BaeTCA, 4to CobbiTHe {l<t} npoucxoauT Torga MU

TONbKO TorAaa, Koraa Xy - Xy > 1-t. JlokasbiBaetca Tak-
YKe, YTO BEPOATHOCTb 3TOr0 paBHa t*. BemumHa A umeet
NnoaTomy TMJIOTHOCTb 2t, Kak yTBepxganocb. (Haum-
HaOWMM PEKOMEHAYETCA NPOBECTU HernocpedcmeeHHyH
BbIYMCNUTENbHYIO MPOBEPKY.)

MapapoKc wuHcneKuuun. [pu TeopeTnyeckom
paccMOTPEHMU CaMOBOCCTAHABNMBAIOLWLMXCA arperatos
npeanonaratT, YTO KaKasa-nmbo yacTb obopypoBaHus,
Hanpumep, 3neKTpuuyeckas 6artapes, paboTaeT nocne
YCTAHOBKM 40 MOMEHTa BbIXx04a M3 cTpos. llocne 3aToro

OHa MrHOBEHHO 3aMeHseTca Apyron nogobHol
6aTapeeit n Takum o6pasom npoLecc NpoaoKaeTtca b6es
nepepbiBa. MoMeHTbl 3aMeHbl 06pasyloT npouecc

BOCCTAHOBJ/IEHUA, B KOTOPOM Ty - NPOAO/IKUTENBHOCTD
cnyxb6bl (lifetime) k-i 6aTapew.

Jonyctum Tenepb, YTO C MOMOLLbIO BbIGOPOYHOrO
obcnenoBaHus  Heobxoaumo

OoueHnTb NUCTUHHOE
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pacnpegeneHue cnyxbbl 6atapeii. Mbl 6epem BbIBOPKY
M3 COBOKYMHOCTM baTtapeli, paboTatowmx B Kakon-nmbo
OaHHbIA  MOMeHT BpemeHu t>0 UM  Habawgaem
BblbpaHHble 6aTapen A0 KOHUA WX CAyxbbl. Myctb F—
obLee pacnpesneneHne BEPOATHOCTEN BPEMEHU CYKObI
KarKaoln u3 batapeir. MoxKHO 6b1710 6bl 0XKKMAATL, YTO 3TO
e pacnpefeneHne UMeeT U OCTatoLLLeeca Bpema Cybbl
BblOpaHHbIX Hamu 6aTapeill. Ho 310 He Tak. Ecam F—
MoKasaTes/lbHOe pacnpegeneHve, TO  OMNWCbIBaeMas
CUTyaUMA NULWb CIOBECHO OT/IMYAETCA OT PAaCCMOTPEHHOWM
B NapajoKce BpemeHn oxuaaHusa. CooTBETCTBEHHO
Bpema CAyXbbl obcnesyemblx eguHWUL, MMeeT pacnpe-
AenexHve, otandatoweeca ot F. Tom ¢gakm, ymo uccne-
dyemas yacms obopydosaHus Ha4uHaem Habadamecs ¢
MomMeHmMa t, usmeHaem pacripedesneHue CPOKa ee CryHbol
M0 CPaBHEHUK ¢ (6 4acmHocmu,
yosausaem CpeoHIo MpodoaXumenbHOCMb Ccry#bol).
[oka3biBaeTtca [2], 4TO 3TO 06CTOATENBCTBO TUMUYHO AN
BCEX

«6e3yCcno8HbIM»

MPOLECCOB  BOCCTaHOBAEHMA. W3  cKa3aHHOro
BbITEKAIOT CepbesHble A8 NPUNONKEHUA CcneacTeua.
BecnpucTpacTHbIi Ha MepBblit B3rNA4 NAaH KOHTPOAA
MOXET BECTM K JIOXHbIM 3aK/OYeHUAM, MOCKOMbKY TO,
ymo e delicmeumensHocmu Habawoaemcs, moxem He
6bimb  munuyHbiM 074 ecell nonyaayuu. byayun
3aMeYeHHbIM, 3TOT GeHOMEH MosydYnn csoe obbACHeHUe
(cM. napagoKc BpemeHU OXKMAaHMA), HO OH, Tem He
MeHee, YKa3blBaeT Ha BO3MOXHble OMacHOCTU nNpwu
BbIBElEHUN CNeACTBUIA U3 HabaoaeHnn M Ha Heobxo-
AMMOCTb B3aMMOCBA3M TEOPWUWM C MPaKTUKOW. OTMETUM,
YTO HMKaAKMX TPyAHOCTEM He BO3HMKHET, ecnu Habno-
OEHUA NPOU3BOAMTbL Hah MpUBOPOM, 3aMeHAILWUM

nepBblit BbileALW Wi U3 CTPOA NOC/Ie MOMEHTA t.

Napagokc Hactpoiikn (MH) (nepeHanagku). B
LUMKIMYECKNE CUCTEMbI MaccoBoro obcayxunsaHus (CMO)
C HEeOrpaHWYeHHOW o4epeabld M HeorpaHMYeHHbIM
BpEMEHEM  OMMAAHMA  NOCTynaeT N NOTOKOB
TpeboBaHMit, KOTOpble 06Pa3yOT HEe3aBMCUMbIE OHepean
M OHM 0B6CAY}KMBAKOTCA NocnefoBaTeNbHO OT 1-ro go n.
Korga npnbop OKOHUYUT 0bBCAy*KMBaHWE i—TOW o4vepeaum,
TO OH MNOC/e crneumanbHOW HacTpPorKM (nepeHanagku)
nepexoaut K obcayxueaHuio  (i+1)-oi

ONUTeNbHOCTU  KaXKAoW  HacTpouKu —

ouepeau.
cny4yaiHble
BE/INYMHbBI C U3BECTHBIMW pacnpeseneHnaMu.

M3 WMHTYUTUBHbIX COOBpPAXKEHUI KaKeTca oyYeBUA-
HbIM, YTO YMEHbLUEHME CPEAHUX BPEMEH HACTPOMKM
AOMKHO yayywmntb addekTnsHocte CMO (ymeHblueHne
cpefHuUx  BpemeH

3agepxek TpeboBaHMit M ANMH

ouyepeaei oTaeNbHbIX MOTOKOB U 4p.).

Ne 2 (476), 2010

Ha camom fene, Kak yTBEp)KAAOT CNeuvanunuctol U3
CLUA [3-5], oyeHb YacTo ObHapyXuWBaeTcA aHOMasbHOe
ABNeHne. A UMEHHO, eC/iv AUTENbHOCTM HACTPOMKK Npu-
6opa umetoT HonbluMe AUCNEPCUU, TO YMEHbLUEHME WX
CPenHUX 3HAYeHWUM NPUBOAUT K yXyaweHuo sdpdekTus-
Hoctu CMO. bonee TOro, yTBep)KAaltT, UYTO YyayylleHue
xapaktepuctmk CMO  pgocturaetca  BblIHYXKAEHHbIM
npoctoem obcnyueatowero npubopa nocne ovepesHom
nepeHanagKku B TeyeHWe OmnpenefieHHOro MNPOMEKYTKa
BPEMEHW, Aaxe B TeX CAy4asx, Koraa B CUCTEME MMetoTCA
TpeboBaHus, oxuaaowme obcayR1MBaHmA.

PasHble aBTOpbl CcTapasncb  OOBACHUTH
napagoKkc. Hekotopble M3 Hux (Hanpumep, [3]) aatoT
YMCNEHHbIE MPUMEpPbI, KOTOpble MOATBEPXKAAOT CyLlec-
TBOBaHWE TAKOro MapafoKkca M MHTYyMTUBHOE «0bbAc-
HEHWe» TaKoM aHoManuu. [pyrve noATBEPXKAAOT ee

3TOT

HanuuMe B TOYHbIX MATEMATUYECKMX TepmMuHax (Han-
pumep, [4, 5]) Ana pasAnuHbIX AUCUMNAMH  0bBCAy-
KMBaHWA. OAHAKO HaM KaXKEeTCA, YTO 3TU MOMbITKU He
OAloT CTporoe ob6bACHEHME ONUCAHHOro napafokca (B
CMbIC/1e OCMbICNEHUA NPUYUH AaHOMATUK).

Mbl npegnonaraem, 4To 3a4a4u, B KOTOPbIX BOSHWKAET
«MapagoKC HACTPOMKM», NOCTaBAEHbl HE COBCEM KOppeK-
THo. KarkeTcAa, B KOHLENTYaNbHbIX MOAENAX paccMart-
puvBaemMblX OBBEKTOB MPOMyLLEHbl KaKkue-HUbyab cneuu-
¢duryeckne ocobeHHOCTH.

Cuntaem, 4TO OOHapy)KeHMe 3Tux ocobeHHocTel
npuseseT K o6bsAcHeHuto MH.

Bugumo, cutyauma aHanormyHa Tem, Kotopble 6blin
paccmoTpeHbl B Npeablaywmx napafoKcax, no3Tomy mx
TWATENbHbIN aHanM3 MOXeT cnocobCTBOBaTb OKOHYa-
Te/NIbHOMY €€ NPOACHEHMUIO.

3. 3BAK/TIOMEHUE

B pamkax gaHHOW paboTbl cTaBunacb Uenb — AaTb
KpaTKMA UCTOpUYECKMit 0630p Hambosnee W3BECTHbIX
BEPOATHOCTHbIX NMapafoKCOB, NPUBECTU UX 0OBACHEHMUS,
NPOaHaIN3MPOBaTb BO3MOXKHbIE NPUYUHBI UX BO3HUKHO-
BEHMA M ONWUCATb HEKOTOPble HOBblE MapPafOKCbl, KOTO-
pble TPebytoT NONHOLEHHOTO MHTYUTUBHOIO U Nornyec-
KOro o6bsicHeHMA. ABTOPbI Z@aHHOM cTaTby paboTaloT Hag,
BONPOCaMM OB6BbACHEHMA 3TUX NAPALOKCOB M MPU3bIBAIOT
3aMHTEePEeCOBAHHbIX KO/IEr K COTPYAHUYECTBY.

bnazodapHocmb: “OTMEYEHHbIN MNPOEKT 6bli Ocy-
wecTsneH npy GpUHaHCOBOM Nnopaep ke HaumoHabHOro
HayuHoro ®oHaa Mpysun (Grant ##GNSF/STO07/3-173).
Ntobasa MbIcib, BbiCKa3aHHAA B MNyb/AMKaumun, npuHaa-
NIEXXUT aBTOPaM W  MOXET He oOTpaxaTb B3raaja
HaunoHanbHoro HayuHoro ®oHaa Mpysun”.
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uDC621.3
SET-UP PARADOX AND OTHER PARADOXES IN THE PROBLEMS OF PROBABILITY MODELLING
R. Kakubava*, D.Gulua*, G. Pipia**, S. Samadar***

*Departament of computer engineering, **Department of mathematics, Technical University of Georgia, 77, Kostava
str, Thilisi, 0175, Georgia, ***University of Atlanta, USA

Resume: In the given work system analysis for historical paradoxes in probability modelling problems is carried
out. Main causes for their arising are considered. Some ideal how to avoid such paradoxes are given.

Particular attention is paid to set-up (switch-over) paradox, which was fixed by American and Japanese specialists.
Namely, they discovered the variance effect in queuing systems, which are widely spread in production ones. The au-
thors of the given work continue work to clarify this paradox and call upon interested colleagues to joint them.

Key words: paradox, setup (switch-over), waiting time, lifetime.

Jama nocmynnenus 25.06.09
Ilpunamo k nevamu 26.07.09

109



LOBAIBLIMBHB() KRS
do635600)33dI6ISRMBOL 1LAJIGNS

Y53 66.047

0098®J3J30 15TAHMBISNL 359635()'FISOL 3IN(MRO3S

0. 39309m0dg, 3. 3WyIsdgoeo, 9. Loswsdgomo*, . dga®gerody
356060003 gbgdemmdol ©g3oMmFo896@0, Lodstmggeml Ggdbogy®o gboggabodg@o, LoJs@mggenm, 0175,

mdogolo, gobEogsl 77

E-mail: etosadagashvili@gmail.com

09b09dg:  mgm@oygmo  gboo  podmygsbogos
3599303930 Lod@mdbdgdols doGomswo  JmblE @y ]-
300 35M53gBMgdol — Gogobp@oli wosdgHdo-
Lo o Lodomaols — gobdlsbwg@geno domgds@o-
3900 gmadygmgdo.  opagbomos, Gm3  smbod-
byemo LodAmdol bmdgdo wodmyowgdygamos gobe-
dOmoéo  Iobogrols  gobogy®-dgdsbogy®  mgolig-
396%g, goddOmdo Igds opgb@ol 30M539BMgoby
©> dOmdols 3GmEgbol doMomse B gdbmenmyoy®
3005393 Mgdby. sdolbmob, odxgdigggo Lsd@mdols
bmdgool  aobdlobmgmgar  boFomosgzol  gobogy®-
39056039 mg0lgdgdl Fomdmopagbls sg@mmobe-
doggco Fobsowdogamdol jmgn03096@0, bofoees-
3ol ol o mabogmo 33900L Fodmmdo; Iyds
53960l 30M539@Mgoosb  FHMdl  3Gm3gLdy
3530 gbol  obwgbls  bogowol  Lodgg@ogy, sSo@ols
dgedogs d9ds oy9b@obmgol, Lofyolo ©s Lodm-

@emnm  Ag6d9d3ggemdgdo,  Sdbmey@agao  §Fbgge
> Bgd3gModPts;  boam  dAmdols  3GmEgLols
B9dbmmmaoyg®o 3oM539BMgdosb jo 3Gmy@ol
LoFgolo s Losdmamm Fgbosbmds ©s Lasddmdols
AFom3mgoeg@mds.

boggobdm Lodgggdo: dOmdol 3@mEzgbo; dobs-
bo; 3mbLE®MYJ0o; 30Ms8gBMgdo; 39ds oy9b@o0.

1. dglogoamo

byg@lbomols 93690emmdobowdo  Foygbgdyemo  mo-
bodgdmgg  dmmbmgbgdol  ©sdsdoymezogm g
900m-9dm  3b0dgbganmgob  30Mmmdsl Fo®dmowaabls
3053953930l 3OmEgLbdo  Bobdobo-obswas®mgools
39ds bofomgdmsb 3ggdols by gaemol ©s 3GM®-
©9JBgd0L 3mb@sdBol dobodydedwyg oygsbs [1, 2]
doMmoos, dobdobgdols Iyds boFoargdo sdbswy-
daem0s 33900l 3009 JHgdmsb  3mbGo@olomgols
©05dg909e0 Folbogngdoliopob, dog®sd gl 3mb@eddo
35063 oMslolyMggen gogegbols obpgbl 3Mmeyd-
Aol 3690e0mdsby [6] o3 mgosmlsb@olom 0bdg-
Agbl ofg93b 908803930 LodOmdgdo, @mIangd-
Joz dOmdol 3OmiEgbo  d0dobsgmdls  3Omweyd-
Bob bgz00sb6  Jggg0m a@og0@sG0Eo 3dMsmdols

30m3gbdo  3bgao  3og@ol  sedsgogn  bogomasb
3M6@5JBob  batxbyg, dobdsbols @o0dg dgdobogy®
boFoamgomob ymgganago®o gmb@o ol aomgdy [4].
sbgmo Loddmdgdo aodmoygbgds bbgsolibgs biyb-
396%00l  aobodMmds ©s oo dm@ol  bo@yde-
@0 @dobogob gbgboaols Jolomgdo.
350930393 LodOmddo  Fobolfod  aodmdsmo
(60-70°) @dg Fg®omo bogoomn bgogds ddGbog
©olgmbyg, AmIgaoi Jmmsgligdygemos LsdOMd  go-
d9M590. 396@®oEsbyeo dognols dmJdgwgdom @dy
350530 Jg93> o sdol godm SEgoEs© WA ! Jeg-
ds  120-1500 (9939058 9YMsdg godmdsdo dsgdom,
Omdgeoi  3odgmsdo  Jaggosb Bogfmegds. aod-
daogno @dol gbgbogro a@mgogds 3odg@0ls do®-
o, beogoe 3od9M0sb 3odmliggan dog@ls
Boe@@do 5Godgdl @dol Fo@oigdyeo bofome-
3900l dmbsdm@gdmop. Gmgmai  gbgoogm, oI
306bAOYJ3E0sdo 3Mmeygddo dsbdsbols bofoggdo-
b dbmgme  ©oligml gbgds aolbydgdols ©s

3odg@ol doddo  dgadmggdols 3emi3gldo.  gdye-
@emE  dOmds 3o, OmEgbsg  yomodpgds  dbs

30mE9]Bol mgobgdgdo, d0dobs@gmdls dsbJsbols
boFoggdmob 3mb@oddol gomgdg [3]. slgmo 3mb-
BoJBOL s@o@lgomds o o9dxmdglgdl Ly@dlomols
93690000l 30MMbgdl.

506060 Godol dobdobgdol Fydomdols yo-
9Ixmdglbgdobomngols sygEomgdgemos dJomo gosbys-
®0dgdols dgmmwogols ©sdydoggds, Gmdgmoig bo-
Ygogdsls  Imaggdl  bbgowolbbgs  3Gmeyd@ol
510bogyM-99dob0gy@o s mdmgobogydo mgolyg-
bg60l dglsdsdoloe Laligdggamo IFs@Imgdarmdols
dJmbg 356560l JmbLEO Yoo 3oM5dgB®gdo
0535020bm0.

2. dJo®omospo bsFoao

Omam03 bgdmn omgbodbgm, Lodhmddo dod-
©0bo@gmodl dgdwgao 30mEglgdo: 1) woligml dog@
dsbdy wogdymo  Lomboli  (396@®oEsbymo  do-
ol bgdmJdgogdom aon@3935; 2) Fo®mdmJdbogno
V39mgdol 3539M0d0 bggowsb Jgggom ©sdggds; 3)
3599M5do  bggosb  Jgggom  dmddsg  {ggmgdby
J39300006 bggzom dmddogo bgemo 9o 089630l
bgdmJdggds o Jomgsb  Fymol  sm@mJengds;

110



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY

4) a0dddomo bofogmsggool 3odg@mol dodby -
(399> > opMMggds.

2obgobognmm  mobododwyzdmdom
30m3gbgdo (bob. 1).

olodOmdo  Lomby ©olbgml dogYmwpgds, G-
dgenbgz olbdol dgdwgys godgMmsdo brgds o3
Lombol  golbydgos {gdogmo bofoasgzgdols Lob-
0m. 2obglobmg@mm bofoaszols Lobdotg olgm-
©sb dmfyg9B0lL dmdgb®do [10). oy yogomgool-

Fobgdm, @md {ggmol dmfyggds brgds (396H®0-
sbgemo  dognols  bgyegargbom, 85906 dggsbogols

3bmdoemo  ge@Igmgdbowsb dogowgdm 53 Lobgo-
&ol 360dgbgenmdsls Ve,

50bodbyyao

Ve

Vgt

VoV

oot

399803930 LoBBMI0L bLosbys®moBem Jgds

sbodbyemo Ve Lobdo@om  bofoasgol  (§39-
0ol) oYM ibs  brgds dn@obmb@omydo do-
dodmgegdom, @ol dgdegasi  bofogmogo  Jo@o-
dmesls BMsgdBmaoom godebol Jgggom ofygdl.
V3900l godebol LobJo®ols Lodmgbgemow dggow-
30bmm dolo dmd@omdol aobBmengdgdo X ©s Y
©gHdgdol dods®m

X=Vt;

/2

Y_g 2 ’
Looobs 30g0@gdm bofosjol g@gbols Lodm@gls

L=v 2L (1)
g

bowosz H — bofoasgol dogd  g9@@0gom s
J39300 aogemogno dsbdognos; g — Loddodols dognols
shomgde.
Loho@ol 3m@mobmbGomy®o s gg@E o omy-
6o Jygbgangdo Hm@os
Vy =Ves
Vy =gt.
Loh ool xodygmo 360dgbganmds Gmano 0dbgds

V=Vi+vE =2 ().

Ne 2 (476), 2010

sdagoMo, dogowgm bofomsgol godg@sdo dm-
ddomdols LobJo®ol gm@dygens

V=V =\V2+(a1) . @)

bofomogol godmobols gymbyg dgodemgds gobo-
Lobwgtml gm@Igeoon:

. v |4
sina =—< = ¢

I rE+(a)’
Lboowsboiz 3gobg Goeos

Vg+(gt)2
35b63bobmg@gm  3odg@edo  bofoamszol bggowsb
Jaagom  dmd@omdol  Lobdotg. dop@ed  dydomdols
30m3gbdo  LsIOmd  godg@sdo  Jgggosb  bggom
dogfmgds I9ds opa96@0 (bgeo Jog®o), @mIgen-
03 bofooggool OMbdols sbegbl. sdo@md Loko-
Mo 3odgdodo Jggg0eb dofmwgdymo Jsg@ol ol
Lobdodg gobolisbmgdml, @mdgmmoi bofosggdols
30dOMIsL Jmobgbl o, odsbmobsgg, bgml o@
‘g daols  ombodbymo  bofogmsggdols  yowaswao-
@905l J39300, 3589@0l dodobsggb [7, 9]
3bmdognos (5, 9), GM3 3og@dol bogools @of-
bggs boFoasgol  Jgg30006 Dbggom aomobisswyo-
@gomor (HMdgmabdg@o Gggodol Fgdmbggge-
‘do) boy@dmbols go@3dymon gsbolsbmg@mgds
P=&Fply;, “
Foboomdpgamdols

o = arcsin

boog & sg@meobsdogydo

3M9B0(3096H0s ©s  sdmyowgdygmos Jog@ols  bo-
gool  dmddomdols  @ggodby  (Re), bofoasizols
Bom@dsbs s Jol Jpgmdsdgmdoby (9Jb3gH0dgb-
B0 Lopowgs); F — bofomosgol  gmabogo
339mol go®mmdbdo Jogdoli LobJo®olswdo dodmnm-
b Lod®@ygdo; o - Jog@ol (39Ts opgbBob)
bogools bodggMoggs Vi — dogdol (39ds oggb@ob)
bogools LobJomy.

>@bodbgen ©sFbggols g3oMolidommgds bggosb
Jgggom  8mddsgo  bofoesgol  dogd  gobbmdog-
@ydgaro dogs

G=ma,
Lowsi m bofoamsgol dolos; a - bofognsgols ob-
Jogds s mogol dbdog Bmeno
ST
t

oo Vy bofoaogol  Jgggom  gooswpommgdols
LobJo@ol  gg@@dogomygdo dpagbgmos ¥ wgddols
3oL{gM0g, @mdgaroi  3obododmdgdls  boFogszols
J393000 dmd@omdol; ¢ — bofoaszol dmd@smdols
©OAM.

09 yogomgoeolifobgdm, @md

Vy =Vycosa,

d5dob  boFogosgols dogd  Jgggom godebolisl gob-
bo®Eogegdgao dsans dmeno 0]bgds

111



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY

mVy cosa
Nf' (5)

dog@obs @o 10ddodols dogngdols gONWAM YO
dmJdggool 300m393do  bsfomogol  Jaggom ao-
5500930l J0OMdsL 53l Loby:

G>P.

@) o (5) xmeadymgdopsh dbodgbganmdgdols

holdom Bogomgdm:

G:

MZSEF,OV[_%. (6)
t

dogdyamo  sdmgogdygmgdosb  dgagodanos
3°bgLobrgBmm Jsgdols dmd@ombols Lododm  Lob-

Jo0y
mVy cosa
v, < [—X——Z 7
H 1/ EF o @)

25bgLobgmgm 3og@ol Lobdo@ol ol 360dgbyg-
@mds, Omdgaoi bofomsjgdols ©sdggdsls gobo-

300m890L  30dg@ols  dodoblisggh.  doa®ed  >bod-
byands  dog@ds  op@gmgg  3OmEyJGol  dOmbdss

9bs Aobsbm@zogembs.
Ol 300MmdoEsb godmdpobodg dgagodamos

3563bobgAmm  FOMdolbomngol  boko®m  dsg@ols
Gomgbmds.  sdobomgols  xg®  gobolsbmgdgds
300mJBowsb  smOmndmgdgamo  Fymmols @omg-
bemods gm@dygaon:
v=0h=" ®)
100-W,

bowoz O bLoddOmdol dFom8mgdemmmdss; Wy — ao-
LsdOmdo 3OmeEyddol Lofyolo Fgbosbmods; W, —
30ddOomo 3GmYJHol Lsdmamm Ggbosbmds.

sbom@m Jengdgemo  Ggbol  owgdymo @omwg-
bemdol  dobgegom  0sbysmodgds  aod@mbobomgols
Loko®m dog@ol Gompgbmds

L=y-1000 ©)

dy —d,
oo d; s®ob dog@ols §9b6dgdiggenmds Lod@mmo
3odg@odo  dgligemols Fob; d, — dog@ols Bgbdgdcs-
39e0mds  Lod@mbdo  godg@osb  aodmligemols dgd-

QJd-
ool Losoygdo  bodyxol dobgogom dgagod-

@os  gosbaos®odmm 53 dog@ol  dmEgmmbdomo

bodxo. 1 3 39@sgmo Jogdol dmEygmmds Hmeos
R,T

Vo =—t=, (10)

oo Ry o®ol dsg@obomgols sodols dgwdogs; T
— S0bmey@®o Ggd3go@de; P — sobmayd -
®o {bggo.

dogoll  dmEygmmdomno  badxo (9) s (10)
QAIPe gdol pomgsmobfobgdom Gmeo ogbgde:
R, T
V=LV, _y 1000 Ryl (11
d2_d1 P

dogdygao dnEgemdomo  badxol dobgogom
‘dgag0deos  gosbas@odmm damdolomgols bako®m
30900l bsgowols Lohjomyg

Ne 2 (476), 2010

V=Fy, (12)
oo Fx Loddmdo 3odg@ol aoboggggmol gom-
0md0s (%) ©> Gemos

FK:”R(’Z:!

Lbos Re 30890l gogmobp@ygamo  bgosdodols
Aooyglos.
3od9@0l 25603339000L Bodmmdols 360dgbganm-

b0l (12) gm@dyasdo hslidoon
1000 R,T

d2_dl P .
oy dowgdy  go@dgasdo  hoglgsdm YV

3609gbgemdols (7) gm@dgemopsb, dogomgdm (30-

0b®oll Asoyglols Losbyo®odm gm@dygasls

V=nR:V,; =U

(13)

R U 1000 R,T 1 . (14)
dy—d, 7P |mVycosa
J SFpt
dgmeg 306mds, Gmdgmbsg Gogobpdols @o-
oo 9gbws  szdogmegomgdegl,  doowmgds (1)
QoA mmoEsb  0dol  gomgsgolifobgdom,  @®I

3o obeols @sogbo bofomszol g@gbols dsjlo-
dogoyg@  Lodmmgbg dgpo 9bes ogml, @oms 3o-
@ob@ol 39o@gdl o Eogxsbml, sMsdgro (3o-
@ob@oll  doMobsggh ©ogdgol. (1) gm@Igmols
3omgomolifobgdom dogowgdm Go@obp@ols Gowo-
Lol aodmbomngmgan dgmdg 30GMmbdsls

/2H
Re>Ve, |—.
g

0y Jowgoyge (14) yob@megdsdo hoglgsdm U
Lowowol  360dgbgermdsls s JoMBog  goms]d-
6g3L  dmgobwgbm, Lsdmammme  Gogobp®ol  ©o-
2393 @0l gobdLobmgmgan Gem@dyagdls Jogowgdm

RéZQWl_W2

1000 RyT EFpt (15)
100-W, dy —d, 7P \\mVycosa’
Re >V ’2_H
g
3. ©oliggbs

doegdyamo Ladmemme gm@dyagdols sbosgnobo
330h39690L, O™ godsd@gg@gdgemo  Lod@mbo  jo-
390l gogobemols Gswoyglo (3mblE®MY3oyeo
35M539@M0) sdmgogdygeos  boFomszol  gobo-
39-89Job0gn®@ 0golgdgddg, 9o sagbBol (3og-
@0b) 3505398 M9dbg o FAmdol Ggdbmamaoy®
30M0dgBMgdby.  5Fobmsb,  Lsd@mdo  dsbgsbols
3006 0M0dgo0lomgols Loko®m bofogmsgol gobo-
39©-39J560490  0golgdgdl Fomdmowpygbl sg@m-
00653039900 Fobss@degamdols jmggnoiogbdo, bo-
Vogoogol dobs s gm@abogmo 33900l Godmmdo;
d9ds 59bBol  3oM5gHHgoosh  Lagkodm  Logwo-
099005 bsgoeols Lodgg@ogyg, sodols dywdogs Igds
539b@obomgols, LoFyobo o Lsdmenmm  Fg6dgdc-
39e0mdg60, SoLbmeygdg@o [bggs o Ggd3go® -
055 M0l Bgdbmemyogdo 3oMsdgB®mgdosb 3o

(16)

112



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY Ne 2 (476), 2010

Lododms 30m9]@ol Lofgolbo o Lodmmmem Gg- 6. . dgg@dganodyg. hsol dOmdol 3BmEgbol ggarg-

bosbmdgdo s LodOmdol IFo@Bmgdarmds. 3o ©> boddOmdo dobdobgdols yosbyomodgdobs
s 3mblEmPomgdols bogydgangdols ©sdydegy-
@0 gA>GY@S b5, Bgdbogy®d  dgbogdgdoms wmGm@ol  Lo-
1. Stamate, E. Proceedings of the International Sym- 393609@™  bodolbols dmbsdmggoman  Fodwyg-
posium on Dry Process - DPS 2006, Thin Solid Films, bogno olig@Hoios. mdognobo: 2002 §.
516 (11), p. 3441-3442, Apr 2008 7. o. dga@geody, . y9aIEsdgogo, 0. gHygody.
2. MacDonald, Christopher / Morrow, Richard / Weiss, 3O0@P@0 98dHo0 Imdgdogy hool bydGmdo
Anthony S / Bilek, Marcela M M , Covalent attach- 535G5(0l  do@mEobsdogol  9b3g@odgbdgao
ment of functional protein to polymer surfaces: a novel 3352985 mdo@obo: b, “HEbLInGAH ©s dob-
Qne-step dry process. joEomH‘HngBgf\an‘m“ Ne 4 (12), 2008 V 121-127 33
Journal of the Royal Society, Interface / the Royal So- 8. 0. dga@geody. a@ogomydo  9g89ddol  doGm-
ciety, 5 (23), p.663-669, Jun 2008 390630 hool mlEomomgdyge @gg0ddo dOmdols
3. Stamate, E. / Fujiwara, N. Proceedings of the interna- 360m3gbol gdb3g@odgbdgmo jgaggs. Jymsolo-
tional symposium on dry process - DPS 2005, ndogolo: 3gBompygmo LodgEbog®m gy®bsao
4. 5. modbbodgomo. 33960l 3OMEYJBgol bemps- “bobdmo™ Ne 1 (6). 2008 §. 119-121 g3.
0 gdbmamaos. mdogobo: gobsmengds. 1982. 9. Topruuckuit B.B., Jemckuii A.B., Bopuckun M.A.
- 691 3. I[Mpouecchl cenapupoBaHus 3epHOIIEpepadaThIBAIOIINX
5. I'maz0ypr. A.C Pacuer u mpoeKTHPOBaHNE CYIIHIHHBIX npeanpustaid. M.: Komnoc, 1973. - 295 c.
YCTAaHOBOK  MHUINEBOH  MPOMBIIUIEHHOCTH. M.: o, 2mM®g0dg. ogmcogmo dgfobogol s9@bo. Bgd-
Arponpommsaar. 1985. —336 c. bogygdo 9bogg@lodgdo. 1997. - 517 a3.
UDC 66.047

CALCULATION METHODS OF DISPERSIVE DRYING MACHINES

T. Megrelidze, G. Gugulashvili, E. Sadagashvili, G. Megrelidze
Machinebuilding department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: With theoretical way is taken out the basic construction parameters — the cylinder diameter and height —
definition mathematical formulas of drying machines. There is establised, that drying machines measures are de-
pended on dryer product physical-mechanical properties, the worker agent parameters and drying process basic tech-
nological parameters. With this, physical-mechanical properties of dryer product is the coefficient of aerodinamic re-
sistance, the mass and width area. From worker agent parameters on drying process influence the air stream com-
pactness, the beginning and final humidity, the absolute temperature and pressure. From technological parameters on
drying process influence the product beginning and final humidity and the machine productivity.

Key words: drying process; machine; construction; parameters; worker agent.

YOK 66.047

METOAUKA PACHETA PACMbIJIUTE/IbHbBIX CYLUUNTOK

Merpenuase T.4., l'yrynawsunu I'.J1., Caparawsunu 3.3., Merpenunase I'.T.

[JenapTameHT MalIMHOCTPOEHNA, [PY3UHCKUIA TeXHUYeCKnI yHuBepcuTeT, Ipysua, 0175, Téunucwy, yi. Kocrasa, 77
Pe3tome: TeopeTMyeckMm nyTem BbiBegeHbl MaTemMaTuyeckne Gopmyabl, onpeaenaiowme OCHOBHble

KOHCTPYKTMBHbIE NapaMeTpbl PacnblINTENbHbIX CYLUWIOK — AMAMETP U BbICOTY UUMAUHAPA. YCTaHOB/IEHO, YTO pa3mMmepbl

YKa3aHHbIX CYLIMIOK 3aBUCAT OT PU3MKO-MEXAHNYECKMX CBOMCTB BbICYLUIMBAEMOrO MPOAYKTa, NapameTpoB paboyero

areHTa W OCHOBHbIX TEXHO/IOTMYECKMX MapaMeTpoB npouecca CywKU. OCHOBHbIMU  DU3UKO-MEXAHUYECKMMM

CBOMCTBAaMM MaTepuana, BAUAOWMMM Ha pPasMepbl CYWWIKU, ABAAOTCA KO3IQOULMEHT aspoanHaMMUYECKOro

CONPOTMB/IEHMA, MACCa M XUBOE CevyeHue YacTul, Ha pasmepbl CylnabHbIX Kamep U3 napameTpos paboyero areHTa

OKa3bIBalOT BAMAHME MNIOTHOCTb MOTOKA M yAe/bHAA ra3oBan MOCTOAHHAA, Hava/IbHaA M KOHEYHaa BAarocofep:KaHua

pabouero areHTa, a Tak:Ke abcontoTHbIe AaBNeHWE U TemnepaTypa. M3 TEXHONOrMYECKMX NapaMeTpoB NPOLLecca CyLUKK

OKa3blBalOT BIMAHME HAYaIbHAA M KOHEYHAsA BIAXHOCTb NPOAYKTa U NPOU3BOAUTENbHOCTb CYLUUKW.

KuroueBbie CJIOBa: npouecc cyLKu; MalunHa; KOHCTPYKLMA; NapamMeTpbl; pabounii areHT.
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UDC 663.95
THE TEA LEAVES DESICCATED WORKER AGENT PRELIMINARY DRYING WITH USE THE REFRIGE-
RATING PLANT

T. Megrelidze, E. Sadagashvili, V. Gvachliani, G. Gugulashvili
Machinebuilding department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The tea leaves desiccated process being is in tea leaves mass let pass off the heating air, which influ-
ences on the superfluous moisture evaporate from leaves surface. There is described the worker agent preliminary
drying equipment for tea leaves desiccated process with use the refrigerating plant. In cases of tea leaves desic-
cated process with existent and propose regimes is calculated the process motive powers and the air expenditure
for this process current. There is established, that the worker agent preliminary drying process increases 2,13 times
the desiccated process motive powers and 2 times cuts down the worker agent expenditure. There is established,
that in industrial conditions for tea leaves desiccation may be used the air, which will preliminary dry and then will
warm in refrigerating plant. The tea leaves desiccated such method has high effectiveness and importance in eco-
nomics point of view.

Key words: tea, desiccate, air, evaporation, moisture
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YAOK 663.95
UCNO/Ib3OBAHUE XON0AN/IbHOW MALLWHBI ANA NPEABAPUTENIbHOM OCYLLKU PABOYENO
ATEHTA YCTAHOBKMU AN 3ABAIMBAHUA YAUHOTIO INCTA
Merpenunase T.1., Cagarawsunum 3.3., I'Baunmadum B.B., lN'yrynawsunm I.J1.
[JenapTameHT MalLMHOCTPOEHNA, PY3UHCKUIA TeXHUYeCKn yHuBepcuTeT, Ipysua, 0175, Téunucwy, yi. Kocrasa, 77
Pe3stome: CywHocTb npouecca 3aBAAMBaHUA YalMHOrO IMCTA 3aK/OYaeTcA B HarHEeTaHUM CKBO3b Maccy YalHoro
JINCTA TOpAYEro Bo3Ayxa, KOTOPbIV OCYLLECTBAAET UCMApeHUe U3NIULLIHEN BarM C NoBepxHocTu aucrta. MNpeacrasneHo
YCTPOMCTBO A/1A NpeABapuTeNbHOM OCYLIKM paboyero areHTa YCTaHOBKM A1A 3aBAJMBAHMA YallHOTO /UCTa C
MCNONb30BAHMEM XO/IOAMNBHOM MawwuHbl. [nA cnayvyaeB 3aBAAMBAHMA YallHOTO J/INCTAa C  UCMOAb30BaHUEM
CYLLECTBYIOLLETO U NPEeANOKEHHOTO aBTOPaMM PEXMMOB PACcCUUTaHbl ABUKYLLME CUAbI Npouecca 3aBAAMBAHUA U
pacxos, 3aBANMBAOWEro BO34yxa. YCTAaHOB/MEHO, 4YTO NpenBapuTesnbHasA oOCylKa paboyero areHta B 2,13 pas
yBENUYMBAET ABUNKYLLME CU/bI MPOLLECCA 3aBAIMBAHUA M B 2 pasa YMeHbLUAET pacxos, paboyero areHTa. YcTaHOBNEHO,
YTO B MPOM3BOACTBEHHbIX YCA0BUAX ANA 3aBANMBAHUA YaMHOrO /IMCTA MOXKET ObiTb MCMNOMb30BaH BO34yX, KOTOPbIN
npeasaputenbHo ByAeT ocyleH, a 3aTem b6yAeT HarpeT B XO/J0AMNbHON MaluMHe. YKasaHHbIM MeTos, 3aBA/MBaHUA

MMEET BbICOKYHO 3¢¢9KTMBHOCTb N C TOYKUN 3pEeHNA IHEPreTU4eCKNX 3aTpaTt 3Ha4YnTeIbHO SKOHOMUYHEE NO CpaBHEHUIO
C Tenn0BbIMMN MeTOOaMU.

KitroueBsie c1oBa: yait; 3aBannBaHme; BO3AyX; UCNAapeHUe; Bnara.

dgderbgarols msdowo 26.06.09
domgdaaos sbsdggooe 29.06.09

YAK 62-597
UCCNEQOBAHUE ABTOKOJIEBATE/IBHOTO MPOLLECCA KOMOA4OK TOPMO3HOW MEPEAAYMU
MOTOPHOIO BATOHA 3/IEKTPOMNOE3AA C YYETOM 3A30POB B LUAPHUPHbIX COEAUHEHUAX

Wapawenuase I.l.,* Oonanpze M.I., Wapawenugze C.I., Kynapawswunu J1.0x.
[enapTaMeHT TpaHcnopTa, Fpy3UHCKUIA TEXHUYECKUIA yHuBepcuTeT, Mpy3ua, 0175, Téunucu, yn. Kocraea 77

E-mail: g. sharashenidze @ gtu. ge

Pe3tome: VccnepoBaHbl nNapameTpbl penakcaumoH- 1. BBEAEHMUE
HOro  aBToKonebaHMA y3na TOPMO3HOM  KONOAKM besonacHocTb LBUXeHnA KenNes3Ho40pPOKHOro
moTopHoro BaroHa. CocTtasieHbl anddepeHuUmanbHble NOABMXHOMO COCTaBa B  OCHOBHOM  3aBUCUT  OT
ypaBHeHuA aBToKonebaHuA. MosyyeHbl aHanMTUYeCKue TEXHUYECKON MCMPABHOCTU XOL0BOM YacTM BaroHa u ot
BbIPAXEHMA CWU/bl TPEHUA C YYETOM YMNPYroCTH MoABECKM. 3¢0dEeKTUBHOCTM  TOPMO3HOM  pblYaXKHOM  nepegayu
C uenblo onpeseneHns peanbHbIX NMapameTpOB ABTOKO- aBTOMATMYECKOro TOpPMO3a. TOpPMO3HaA  pblyarkHas

nebaHus, coeauHeHwe “Konogka-TpaBepca” npencras-
NIEHO C yBeNuYeHHbIM 3a30pom. MccnegoBaHo BAUMAHME
HOPMa/IbHOM CU/bl peakLmMM COOTBETCTBYIOLLEro 3a3opa
Ha CU/Iy HaKaTUA KONOAKM W Ha MapameTpbl aBTOKO-
nebanua. UccneposaHbl BAMAHME AMHENHOW CKOPOCTU
BpalLleHWA Koneca Ha CWUAY TPEHUA, a TaKXKe BAUSHUE
CUNbl TPEHMA HA YaCTOTY MeXaHWYECKUX aBTOKOoAebaHWi.
MonyyeHHble pe3ynbTaTbl AAKOTCA  aHAAUTUYECKMMMU
BbIPaXXEHMAMW U B BUAE ANArpamm.

KnwouesBble cnoBa: aBToKosebaHWUs; cuna TpeHuUs;
KO/I0fiKa; TOPMO3; 3a30p.

nepegaya - 3T0 COBOKYMHOCTb BEPTUKA/IbHbIX PbIYaros,
FOPU3OHTa/IbHbIX TAM, NMOABECOK TOPMO3HbIX KOJO4OK U
TOPMO3HbIX KONOAO0K, MMELWMX 06Nt Npueos B Buae
TOPMO3HOrO UMAMHAPA. Ha)kaTe TOPMO3HbIX KON040K
Ha MOBEPXHOCTM KaTaHWA Kojleca XapaKTepusyetca
CKauKoObpasHbIM M3MEHEHMEM CU/bl TPEHUSA MeXay
GOPUMKUMOHHBIMM  MOBEPXHOCTAMM KOJIeCa W KOJIOAKM,
0obpasoBaHMEM HEPOBHOCTEM Ha 3TUX MNOBEPXHOCTSAX,
[3, 7, 8]. Bcneactsme 3TOrO
HacTynaeT NPoLLecCc MexaHMYeCcKoro aBTokonebaHua ysna
TOPMO3HOW  KONOOKM.

yBennyeHnem WU3HOCa

Mo npuuvMHe aBTOKONEBaAHUI
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yxyalaetca OPUKUMOHHBLIM KOHTakT [1, 2, 9], uto
NPMBOAMT K YXYAWEHWUIO AMHAMWUKM Yy31a MNOABECKM
TOPMO3HOW KONOAKM W Mopuye 3/71eMEHTOB KONECHOW
napbl [6, 8]. Mo NnpuunHe aBTOKOIE6AHUI CHUMKAETCA He
TONbKO 3DGEKTUBHOCTL TOPMOMKEHUA, HO U CO3ZAETCA
OONONHUTENbHLIA WYM B BMAE CBOEOOPA3HOro BM3ra
TOPMO308B, KOTOpPbI OKa3blBaeT BpegHOe U TAXKENoe
BO3JeNCTBME Ha NAacCaKMPOB 3/1eKTponoesaa.

AHanv3 M uccnefoBaHWe B3aMMoaencTeua GpUKLM-
OHHbIX 3/1IeMEHTOB TOPMOMKEHUA L[ACT BO3MOMKHOCTb
Haxoautb 3ddeKTnBHblE CpeacTBa MPOTUB CO34aHHOrO
aBTOK0/1Ie6aHUsA, YTO YAaCTUYHO pelleHo B paboTax [4, 5]
1 TpebyeT AanbHelWwero ycoBepLeHCcTBOBaHMUA.

3apava 3GPEKTUBHOIO TOPMOXKEHUA ABMAETCA BECbMA
aKTyasibHOM npobaemoli, MO3TOMy WCCAefoBaHME MNPO-
uecca bPUKUMOHHBIMK
CBOICTBAMM COMPUKACcaoOWMXca paboumx noBepXHOCTEN

aBTOKonebaHui, co3maHHOro
KoJleCa W KONOAKM, MOMKHO CYMTaTb BaKHbIM Hanpas-
JlEHWEeM B JeNe YBeIMYEHUA LONTOBEYHOCTU y31a TOPMO3-
HOM KOJIOAKM U B LLe/IOM PbIYaXKHOM TOPMO3HOM Nepesayun.

2. OCHOBHAA YACTb
PacuétHyto cxemy penakcaumoHHoN aBTokonebaTenb-

HOM CUCTEeMbl Y313 TOPMO3HOM KO/MIOAKM MOXKEM

npeactaBuTb B Takom Buae (puc. 1).

c G
zA ol

Puc. 1. PenakcauMoHHaA aBToKonebaTenbHan
cUcTeMa TOPMO3HOM KONOAKMU

PaccmaTpumBatotca ynpyrme KonebaHua nogaseckn 0,0
M 04HOBPEMEHHO 3a30p B LWapHUPHOM coeauHeHun 1-2
“KonofKa-TpaBepca”. BenvunHa 3a3opa A=ry-r, TAe rin r,
— pagmycbl COOTBETCTBEHHbIX OTBEPCTUM bBalimaka
KOMOOKM U WelKkn Tpasepchbl. Lleike Tpasepcbl coob6-
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LaeTca AONONHUTENIbHOE ABUXEHMe, B XO4e KOTOporo
LIEHTP WeiKN MOXeET 3aHATb Ntoboe nonoxeHue B nose
3a30pa: 0y, 0y, 03 M T.4. [PV NONOKEHNUN LIEHTPa LWEKM O,
BO3HMKAeT HopManbHaA peakuna F", KoTopas Hanpas-
NleHa NpOTUB CUNbI HaxaTtua Konoakn F; . Cuna TpeHus

F, mexay ¢puKUMOHHBIMM MOBEPXHOCTAMM Kosleca U

KONOAKM NPUIOXKEHa B TOoYKe KoHTakTa K. Ha Konoaky
nencreyet cuna F,

br

Z MO HanpasneHuto nogseckun O;0.

Yron noeopota Koneca 0603HaveH yepes a. MpUHK-
MaeMm, YTO Yr/710Ban CKOPOCTb BPaLLEHUA Koaeca ABaAeTca

NOCTOSHHOM, T.e. @ = d%t =a(t)=const . Takwe nn-

HellHas CKOpPOCTb BpalleHua Koneca V=d(t)=a)l‘=

=const .

PenakcauMoHHOCTb  aBTOKoNebaHUl  obbAcHAeTcA
Pa3HOCTbIO MeXAYy CUAaMU TPEHWUA NMOKOSA U CKONbKEeHUs,
NPepbIBUCTOCTbIO MEepeMELLEHUA U CKOPOCTU nepeme-

LLEHMA TOPMO3HOW KONOAKM, a TaK:Ke YaCTUYHO CYLLEeCTBO-
BaHWeM HopMmasibHOM peakuun F" B nape 1-2, npu no-
MOLLM KOTOPOW CMNa HaxKaTua Konogku F, craHoBuTcA
nepemeHHoOMN.
Mo paHHOW Mogenwn KonebaTenbHOW cucTemsbl (puc.
1), anddepeHumanbHoe ypaBHeHMe KonebaHuAa y3na
TOPMO3HOW KOMIOAKN MOKHO 3aMncaTh BbipaxKeHUem
mi+(F, ~F")z+cz=F, (v-2), (1)
rae m — cymMma macC TOPMO3HOM KOoNoAKM, Balumaka
KOMIOAKM U MONOBUHbI ynpyroe
nepemelleHme KOMOAKM; C — XKECTKOCTb noaseckun 0,0;

TpaBepcbl;  za -

V - INHENHan CKOPOCTb BPALLLEHNA KOHTAKTHOM TouKM K.
Cuna TpeHua [, 3aBUCMT OT 3HAYeHWs OTHOCHK-

TeNIbHOM CKOPOCTU CKONbXKEHMUSA (v—z’) .

PaBHOBec/e TOPMO3HOW KONOAKM onpenensercs Ha-
YaNbHLIMW 3HAYEHUAMM CKOPOCTU Vo M CWAbl TPEHUSA
F,. CTaTnueckoe nepemelueHne KONOAKM

Zy = Ff’% . (2)

Mo3aTomy npuv ManbiX 3HAYEHUAX OTHOCUTEJIbHOW
CKOpOCTH

F,=F,+(F ,)z. (3)
BbipaxkeHue (1), c yuétom dopmynsl (3) U nepexoaa
Ha nepemelLeHne z,, KOraa z,= z- Z,, NPUMET BUA,

mz, +(F, —F"=F, )z +cz, =0. (4)

B  ypaBHeHMM (4) BO3MOXKHbI  creaylouime
COOTHOLUEHUSA CUN:
En- _F/'m > 0’ E)r > F/i-z);
F;W_Ffroz(); F;J)'zFﬂo; (5)
F;)r _Ffru < 0’ E)r < F/m‘
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B cnydae nepsoro HepaseHctsa [, —0, noatomy

aBTokonebaHua 6yayT 3aTyxatowumun. Ecam pasHoOCTb

obpawaetca B Hynb, TOrga aBTOKonebaHMA Xapak-

TEPU3YIOTCA MOCTOAHHOM amnauTyaoi. B cayyae TpeTtb-

ero HepaseHCTBa KonebaHMA HapacTatoT.

Hy)KHO onpefenuTb 3Ha4YeHWe amnAuTyAbl ypaBHe-
(4). C oatoit uenbto cuna Tpewus F Gyaer

pasnoxeHa B pag, Tanaopa no popmyne (3):

HUA

dF,,
Fy =Fg, +W5Vo +

0

isz"O , 1d°F

£i0 3
——=9V 6
20 av, " 3tay, ()
Ecam ocyuwectBute 3ameHy Jv, =z, Torga u3 (6)
NoAyYnM:
Fp=Fg, _(F_/»‘O)Z'I +
Lo vy L s
+2—!(Fﬁ0)zl+§(Fﬁo)zl ... (7)

C yuétom (7) BbiparkeHue (4) npumert Bua,
mé, +cz, +(F, ~F" = F,, )z -

1, .. a1 e 3
_Z(FfrO)Zl +§(Fﬁ40)zl =0.
MonyyeHo ypaBHeHMWe (8) penakcauMoOHHOro aBTOKoe-

(8)

6aHMsA TOPMO3HOM KOMOAKM, ANA pPelleHUs KOoToporo
BOCMO/Ib3yEMCA METOAOM 3Hepretuyeckoro 6anaHca. C
3TOM Lenblo crnepBa Onpesenserca sfemeHTapHaa paborta
CW/bl TPEHUA B TedeHne BpeMeHn df . byaem umertb:

(9)

YpaBHeHWe aBTOKoNe6aHMA MPUBAMMKEHHO MONKeT
6bITb ONMCaHO B popme

dz, .
dU =F,dz, =F, T;dt =F,zdt.

(10)
roe A — amnauTyaa penakcalMoHHOro aBTokonebaHus; p
—YacToTa aBTOKo/1e6aHWNM y3/1a KONOAKM.

z, = A4sin pt,

Fg, KN
4
a 3 \
2 \
1
\"‘\_________

0 10 20 30 40 50 V.mfsec
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Ona nonHoro nepuoaa aBTOKosebaHuit T paboTa
CUNbl TpeHua c y4étom dopmynbl (9) onpeaensetca
BbIpaXKeHNeMm

T
[Fzdi=0. (11)
0

Cuny TpeHua MOXHO onpeaenvTtb 13 dopmynbl (8)
KaK CymMYy TpeTbero, YeTBEPTOro 1 NATOro YaeHos. Toraa

BbipaykeHue (11) npumeT Bua,
2

fTm P F)i -
0

—'Fﬁoz'ﬁ + Fﬁoz'f}dt =0 (12)
M3 dopmynbl (10) Hanumwem
z, = Apcos pt . (13)
C yuétom (13) u3 BbiparkeHus (12) nonyumm
27
. 1.
J{(Fbr ~-F" —Fﬁo)cos2 Pt+EF/;oAPCOS3 pt
0
1 ..
+g1’7ﬁ,01<12p2 cos* pt}dt =0. (14)

MNocne wHTerpuMpoBaHUA onpeaensaeTca 3HayeHue
aMnanTyabl penakCauMoHHOro aBTOKo/iebaHus:

- n %
N2 F -, +F
A= fo b (15)
p F}i’o

Ecan npumem, 4to cuna Haxatua konoakm F, =0,
Torga HopmanbHas peakuma F"'=0 w

aMnanTyabl

3Ha4yeHune

. 1
4=22(F e A.
p |\ F,

fro

(16)

Mo pesynbTaTam pacyéta NOCTPOEHbI AMarpammbl
3aBMCMMOCTEN CUAbl TPEHMA M YacTOTbl MEXaHUYECKUX
aBTOKO/IebaHUI OT /IMHEeMHOW CKOpOCTU BpalleHus

Koneca BaroHa (puc. 2).

f, Hz

600

450

>

300

150 /

/
/

0 10 20 30 40

50 V.m/sec

Puc. 2. filnarpammbl 3aBUCMMOCTEIA:
a) cunbl TpeHUA 1 6) YacToTbl aBTOKONE6aHUA OT IMHEWHOI CKOPOCTM BPaLLEHUS Koaneca MOTOPHOro BaroHa
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UDC 62-597
RESEARCH OF ELECTRIC TRAIN MOTOR CAR BRAKE TRANSMISSION SELF-EXCITED OSCILLATION

PROCESS WITH TAKING INTO ACCOUNT CLEARANCES IN HINGED CONNECTIONS

G. Sharashenidze, M. Dolidze, S. Sharashenidze, L. Kuparashvili
Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is researched the parameters motor car brake shoe relaxation self-excited oscillations. There is gen-
erated the differential equation of self-excited oscillations. There are obtained the friction force analitical expression sub-
ject to suspension elasticity. For the purpose of self-excited oscillations real parameters definition the connection “sus-
pension — traverse” is presented with increased clearance. There are researched the influence of normal reaction force of
according clearance in the pressing force of the shoe and on the self-excited oscillation parameters. There are researched
the influence of wheel linear speed on friction force and also the influence of friction force on frequency of mechanical

self-excited oscillations. Obtained results are presented as analitical expressions and diagrams.

Key words: motor oscillation; friction force; shoe; brake; clearance.

YOK 656.2

d9dmbgarols msGowo 01.10.09
domgdaeos sbsdgdwse 09.10.09

B/IMAHUE WM3HOCA S/NIEMEHTOB LUAPHUPHbIX COEOWHEHWMA HA YNPYIO-NMOMEPEYHBIE
KONEBAHWA PbIYATOB TOPMO3HOW NMEPEAAYM NACCAXUPCKOIO BATOHA

r.C. Wapawennpgze*, N.P. Kypranngse, C.I. lapaweHungse, /1.0x. Kynapawsunu
JenapTameHT TpaHcnopTa, FPy3MHCKUIA TEXHMYECKUI yHuBepcuTeT, Mpy3ua, 0175, Téunucu, yn. Koctasa 77

E-mail: g.sharashenidze @ gtu.ge

Pe3stome: VccneposaHbl ynpyro-nonepeyHble Kose-
6aHMA pbliaros TOPMO3HOKM nepegayn npu MsHoce sse-
MEHTOB LWApPHUPHbIX coeauHeHui. CosgaHa pacyéTHas
cXema ynpyro-nonepeyHbix KonebaHwii pblyara TOPMO3-
HOro y3/na nepefauyu, rae W3HOC 3/1eEMEHTOB LUapHMpa
npeactaBneH B BuAe 3a30poB. [losyyeHbl 3HaYeHun
MaeanbHOr0 W pPeanbHOro napameTpoB  BbIXOAHOIO
pbiyara. CoctasneHo aunddepeHUManbHOe ypaBHEHWE
yNpyro-nonepeyHoro KonebaHma C Y4ETOM CYLLECTBY-
IOLWMX M3HOCOB. Mosly4eHbl COOTBETCTBYIOLME QAHANUTY-
YecKkue BbIpPaXKeHMs. YCTAHOB/IEHO, YTO 4YacToTa ynpyro-
nonepeyHbIX KoaebaHuit pblyara yBeanymMBaetca nponop-
LUMOHANbHO POCTY AJ/IMHbI pblyara, NPOAOAbHbIX YCUANIA U
3HaYyeHWI 3a30P0B B LLIAPHUPHbIX COeANHEHUAX.

KntoueBble cnoBa: nonepeyHoe KonebaHue; pblyar;
TOPMO3; YpaBHEHWeE; U3HOC.

1. BBEAEHMUE
[MHaMnyecKkMe noKasaTesM BaroHa HenocpeacTBeHHO
3aBMCAT OT HOMMHA/IbHbIX TEXHUYECKMX NapaMeTpoB Ky30Ba

M XxodoBoW yYactv [1, 2, 8], npu 3TOM reomeTpuyeckas
HEPOBHOCTb MOBEPXHOCTEM KaTaHWA Koneca W roOBKU
penbca ABMAETCA OCHOBHOW MPUYMHON LOMNONHUTENBbHbIX
BEPTUKA/bHbIX W YMpPYyro-rnonepeyHbix KonebaHuit. CraH-
JAPTHbIMW METOAAMU UCCNef0BaHMA KonebaHus BaroHoB
[3, 4, 7], B KoTOpblx KonebaTtesbHbI OOBEKT paccmart-
puBaeTcA B BWAE OOHOPOAHOMO CTEPXKHA C PAaBHOMEPHO
pacnpefenéHHbIMM - Maccamu, MOMELLEHHOTO Ha  ABYX
onopax, HeJOCTaTOMHO OMMUCHIBAKOTCA peasibHble AUHAMMU-
YecKue NPOoLECChl, MOCTO/IbKY B KaYecTBe PACYETHbIX CXeM
MCNO/b30BaHbl MAEaNbHbIE AMHAMUYECKME MOLENN.
Pa3pabotka M co3gaHMe ONTUMAsIbHbIX CXEM TOPMO3-
HbIX PbIYAXKHbIX Mepeaay naccaxkmpckux earoHos [10], a
TaKKe AMHAMWYECKOoe UCCNefoBaHWe  CYLLECTBYHOLLMX
nepegay [5], ¢ y4ETOM ynpyroctu pbl4aros W 3a30poB B
LIAPHMPHBIX COEOMHEHMAX, MOXHO CYMTaTb NepBOHa-
YaNbHOM MOMbITKOM MCCNEfOBAaHUA NPOLECcca pPeasibHOoM
OVHaMUKK. PesynbTatbl HEKOTOpbIX paboT [7, 9], onuchkl-
BalolWMe yAapHble AsneHMA 6e3 yuyéra KonebaTesbHOro
npoLuecca, a TaKKe uccaegoBaHve [6], onucbiBatowee
nonepeyHoe KonebaHue cTep)KHA 6e3 y4yéTa peasibHbIX
baKTopoB, He ABAAOTCA MNONHOLEHHbIMUW. fCHO, u4TO
nccnefoBaHE TOPMO3HOW Nepesayn, ¢ Y4ETOM peanbHbIX
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gevicteylowmx GaKTOpoB — WM3HOCOB B LIAPHMPHbIX
COEAMHEHMAX U YNPYTMX NonepeqHbIX KonebaHuit, Asnsercs
BECbMa aKTya/lbHOM 3aJauelt peasbHON AMHAMUKU. STOMY
BOMPOCY NOCBALLAETCA AaHHas paborTa.

2. OCHOBHAA YACTb

C uenbio UccneaoBaHUA ynpyro-nonepeyHoix Koneba-
HUI pbl4aroB TOPMO3HOM Mepesayn PacCMOTPUM AMHA-
MWYECKYI0 moAeNib Topmo3sHoro y3na OABD (puc. 1), rae
M3HOC 3/1IEMEHTOB LUAPHUPHbIX coeanHeHuii B, C u D pa-
é1ca B BMAe 3a30poB Ay, A, n A;. Ona ynpolieHus anreb-
panyecknx pacyétos npuHumaem: A;=A;=A. TopmosHaA
KONoJKa nomelleHa B wapHupe A. Pagunyc Kpyra KataHua
Kosfeca BaroHa o603Haumm uepe3 R. [eomeTpuyeckue
pa3mepbl pblyaros o6o3Haunm byksamm €4, €,, €3, 8,4, 8s,
£¢. Mo HanpaBneHuto Tarn €5 gencTByeT TOPMO3Has cuia
kFr, roe k — nepegaToyHoe 4Mcno TOPMO3HOM nepeaayu
oTHocuTenbHOo wapHupa C. B wapHupe D npunoxeHa
cuna Fp 1 HanpaBieHa B CTOPOHY perynatopa.

Puc. 1. luHamu4yeckasa mogenb
TOPMO3HOrO y3/1a PbIYaXKHOI Nepeaauu

B pesynbTaTe YBE/NMYEHHbIX 3a30POB MNPOMUCXOAAT
MFHOBEHHbIE COYyAapPEeHMA 31eMEHTOB LUaPHUPHBIX coeam-
HeHul [5, 9], 0bpasyeTca KOHTAKTHOE ABUMEHME W HA Pbi-
yar BD 6yayT AeiicTBOBaTb NPOA0/bHbIE PacTArMBaoLLMeE U
CKUMalolWme ycuaus. locne BO3AEWCTBUA 3TUX YCUAUIA
06pasytoTca ynpyro-nonepeyHble KonebaHua pbiyara BD B
MOMEHT noBopoTa noaseckn OA Ha yron Bmay Y Bmin-

Ona wpeanbHoro y3na OA0,0,0;3 yron mnoBopoTa

noABecku

03— -4 —lysina

+arcitg
20,44

S0 = arccos
10 ’
ly—l;cosx

rae
A=105+105-2030,cos0x . ()
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C yuyétom KpaiHux nonoxeHuin OA; n OA, moxem
HanucaTb:

(0, +A) =13 -4 .
™)
—(¢;+2A)sina

(£4+A)=(t5+2A)cosa’

(6, -A) = -

204

—(¢3-2A)sina

Prax = arc cos

(3)

+arctg

PBuin = arccos

+arctg( A)—(t3-2A)cosa’ @
4 =|(eg+AY (65420 -

=2(t5+2A)(¢, +A)cosa], (5)
4= [( AY +(05-24) -

—2(£3 —2A)(€4 —A)cosa]. (6)

OnAa npakTUYecKoro cywiecTBoBaHWA ynpyro-none-
peyHbIx KonebaHui pbivara BD HE06X04MMO KOHTAKTHOE
LBUXKEHMEe TOPMO3HOrO y3/1a OAHOBPEMEHHbIM KOHTaK-
TOM B LWAPHUPHbIX coegmnHeHnax B n D. Tonbko B 3Tom
cnyydae 6yayT BO34EMCTBOBATb MPOLOJ/bHbIE PACTAU-
BaloWMe N CxKuMmalwowme ycunua. BugHo, 4to € uenbto
onpeaeneHns NapameTpoB ynpyro-nonepeyHbix Koneba-
HUI Heobxoaumo: 1) cocTaBuTb anddepeHuManbHble
ypaBHeHUA ABUXEHUA TOPMO3HOro y31a OTHOCUTENbHO
0606 EHHbIX YrN0BbIX KoopauHaT; 2) pewunts audde-
peHuManbHble YypaBHEHUA [OBUXEHMA W onpeaenvTb
CUNbl COYAAPEHMA B KOHTAKTHbIX Toukax B u D; 3)
YTOUHUTb 3HAYEeHWA NPOAOJIbHBIX CWUA pblyara BD; 4)
coctaButb anddepeHuManbHble ypaBHEHUA U3rvba
pbldara BD ¢ y4étom BMAa 3akpenseHuna KoHuos B n D.

Ecan npeactasutb pbidar BD ¢ ECTKMMKM onopamu B
KOHUax B v D, Torga ynpyrui n3rnb f=0 n coxpaHstoTcs
ycnosusa

0
y(x;t)zo;a[y(x;tﬂzo;
f=0 f1=0; f"=0

Ecnu no guHamumuyeckoit mogenum (puc. 1) B Kayectse
onop KOHUOB B 1 D 6yayT MCnonb3oBaHbl WAPUHMPBI C
3a30pamu, Torga ycnosus (7) 3anuwyTcsa Takum obpasom:

(7)

82
y(x; 1)#0; ax—z[y(x; t)];tO;

=0, f'#0, [f"=#0;
Torga pacyéTHylo cXxemy ynpyro-nonepeyHbix Kone-
6aHUi pblyara BD moxkem NpeacTaBUTb B CAeAyHOLEM
Buae (puc. 2).

(8)
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Ha cxeme (puc. 2) nsobpaxkeHbl pactarmsatowme FiF;
M oxkumatowme F,F, npogonbHble cunbl, a poidar BD KoH-
uamm B n D onmpaetca Ha wapuHupbl 38eHbes AB u CD.

A
— ] —--72 F2 F2
F1 N B — D- Fl
X
a8 P
A
x W
y £

Puc. 2. PacuéTHasa cxema ynpyro-nonepeyHbix
Kone6aHuii pbiuara BD

Onsa paHHoOro pblyara anddepeHumManbHoe ypaBHe-
Hue n3rnba BbliparkaeTcs PaBeHCTBOM
2 .
E[Lx;t) —_M, (9)
ox
rae E | — n3rnbHas »EcTKOCTb ynpyroro pblyara BD; M-
nonepeyHas *KECTKOCTb B CEYEHUU pblyara; | — MOMEHT
MHEepUUMM B NONepeyHoOM CeYEeHMM pblyara.
C yuyétom pactarmeatowein cunbl F, us dopmynsl (9)

nonyynm:

62y(x; 1)

M =-EI 5
ox

+Fly(x; t). (10)

N3 dopmynbl (9) nonydaetcAa ypasBHeHWe ynpyro-
nonepeyHbIx KonebaHuii. byaem nmeTb:

E[64y(x; l)_F1 % y(x; t)+
ox* ox?
2 .
S w1

ot
rae p — Mmacca eAMHUYHOM ANIMHbI pblvara BD.
PeweHuve gaHHOro ypaBHeHUA Aa€TcA B BUAE

y(x; t):Qf(a)sin(vlt-'ra), (12)
rae vy — yriaosas
KonebaHWi Npu BO3AENCTBMM NPOAOABHOW pacTAru-

YyacToTa Yynpyro-nonepeyHblix

Batoweit cunbl Fy, Q - nonepeyHan cuna, BO3HUKalOLWAA B
nonepeyHom ceyeHumn polyara BD.
Torpa c yuétom (12) ypaBHeHue (11) npumet Bug,
df(x) &S ()
2 i h 2
dx dx

PeweHne oTHOCUTENBHO f(x) 3anuMueTcAa Bblpaxke-

-vpf(x)=0. (13)

Huem
.o
f,(x)=B,sin X, (14)
l3+2A
rae B, — noctoAHHas BeAMYMHA; N — MHOXECTBO

pewenuin, n=1, 2, 3, ...
CnepoBaTenbHO, U3 ypaBHeHui (13) nonyyaerca:

Ne 2 (476), 2010

4 2
nw nrw

EI +F ~v,p=0. (15
[€3+2AJ ‘[£3+2AJ n? (1)

PeweHnem ypasHeHus (15) asnaerca BbipaskeHue

b

2 2
nm EI| . F((;3+24)
Vin =l | |t — 77— . (16)
l3+2A P Eln“x
PeweHue (16) MOXKHO 3anucaTb B TAKOM BUAE:
1
F (5 +24) :
Vin =Va 2 2 ’ (17)
Eln“r

rae v, — VYIrIoBas u4actoTa COBCTBEHHbIX YNpyro-
nonepeyHbix KosiebaHui poiyara BD:

2 1
)
3+ 2A P

B cnyyae Bo34eNcTBMA NPOAObHBIX CHUMAOLLMUX CUA
F,F, Ha pbiyar BD TopmosHoro ysna, BbipaxeHus (14)-
(18) npumyT BMA;

f,(x)=B,sin

nrw

Y

4 2
nx nx

El| —— | +F|———| —v,,p=0, (20

(63—2Aj 2[€3—2Aj wP (20)

b

X, (14)

2 2
F,(0;-2A
vy =| 2| JEL 1Bl 28) —— S e
0y =2A P Eln“r
|
Fy(t5-24) :
Vi =Val o | (22)
2 gV
v, =| 2 £y (23)
3 =2A P

3. 3AKJIOHEHUE

1. Mpeanaraeman pacy€THAA cxema € 3a30pamu [aET
BO3MOXHOCTb COCTaBUTb aubdepeHumanbHblie ypaBHe-
HUA yNpyro-nonepeyYHblx KoaebaHWi pbl4aroB TOPMO3-
HOW nepegayu.

2. MocnepoBaTenlbHbIM aHAIM30M NOSYYEHHbIX Bbipa-
KEHUI MOXKHO onpefennMTb MaKCMMasbHble 3Ha4yeHuA
YacToTbl YNpyrux nonepeyHbix KonebaHwuii Bo M3bexa-
HUEe Pe30HAHCHOTrOo ABNEHUA.

3. lonyyeHHble BbIpaXKeHUA [AOT BO3MOXKHOCTb
uccnefoBaTb ynpyro-nonepeyHble KonebaHuAa pblyara
Opyrux nepeaad c 3a30paMu Npu BO3AeNCTBMM Ha pblyar
nepefayun pacTArMBaloLLMX U CHHUMAOLLMX YCUINIA.
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UDC 656.2
INFLUENCE OF HINGED CONNECTION ELEMENTS WEAR ON ELASTIC- LATERAL OSCILLATIONS OF
PASSENGER TRAIN MOTOR CAR BRAKE LINKAGE LEVERS

G. Sharashenidze, P. Kurtanidze, S. Sharashenidze, M. Dolidze, L. Kyparashvili
Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are researched the elastic- lateral oscillations of brake linkage levers with hinged connection ele-
ments wear. There is developed the design model of elastic- lateral oscillations of brake linkage lever unit, where the
hinged connection elements wear is presented as clearances. The values of ideal and real parameters of output lever are
obtained. There is generated the differential equation of elastic- lateral oscillations subject to existing clearances. The
corresponding analytical expressions are obtained. There is defined, that the frequency of elastic- lateral oscillations of
lever increases proportional to length growth, longitudinal stresses and values of clearances in hinged connections.

Key words: lateral ascilations; lever; brake; equation; wear.
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UDC 656.2

MATHEMATICAL APPARATUS OF DEFINITION OF KINETIC ENERGY OF ELECTRIC TRAIN MOTOR
CAR BRAKE ASSEMBLY WITH CLEARANCES
M. Dolidze
Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The mathematical apparatus of definition of kinetic energy provides compound movements of levers
and rods, when during of full braking time the instant centre of rotation of the vertical lever twice changes the posi-
tion. There are defined the moments of inertia of levers concerning the centre of masses and rotation, also the basic
characterizing indicators of movement. There are received the corresponding analytical expressions are received. Ex-
pression of kinetic energy is presented in form with which help generated the differential equation of movement con-
cerning the generalized co-ordinates is provided.

Key words: clearance; kinetic energy; brake assembly; lever; moment of inertia.

YOK 656.2
MATEMATUYECKWUIA ANNAPAT ONPEAENEHUA KUHETUYECKOM SHEPTMM TOPMO3HOTO Y3/1A
C3A30PAMU MOTOPHOIO BATOHA 9J7IEKTPONOE3AA
Donupse M.I.
[JenapTameHT TpaHcnopTa, MPY3UHCKMIN TeXHUYecknin yHneepcuteT, Mpy3ua, 0175, Téuaucw, yi. Kocrasa, 77

Pe3lome: MatemaTMyeckum annapaTom onpeneneHUs KMHETUYECKON 3Heprun npesycmaTpuBaloTCA CNOMKHblE
OBUXKEHMA pbl4aroB W TAr, KOrga B TeYEeHWe BPEMEHW MOJIHOFO TOPMOMKEHWA MIHOBEHHbIN LEHTP BpalLeHus
BEPTUKA/IbHOTO pblyara ABaxAbl MeHAET CBOE nosioxeHune. OnpeneneHbl MOMEHTbI MHEPLMW Pbl4aroB OTHOCUTE/IbHO
LEeHTPa MacC M BpalleHMA, a TaKKe OCHOBHble XapaKTepus3yllwme noKasaTtenun aAsukeHua. [lonyyeHsbl
COOTBETCTBYIOLLME AHANIMTUYECKME BbIparKeHUA. BbipaxkeHWe KUHETMYEeCKOM 3Hepruu npeacrasneHo B dopme, ¢
NoMOLLbIO KOTOpol obecneymBaetca cocTaBneHne aAnddepeHLManbHOro ypaBHEHUA ABUMMKEHMA OTHOCUTENIbHO
0606WEHHbIX KOOPAMHAT.

KaroueBbie CJIOBaA: 3a30p; KMHETUYECKAA SHEPTUA; TOPMO3HOM y3en; pbluar; MOMEHT UHEePLUN.

d9dmbgarol msdowao 28.09.09
domgdaaos sbsdgdwse 09.10.09

129



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY

‘953 656.2

Ne 2 (476), 2010

5333 (M 350MBOL LOFIbA V() dIA3IBIRO 3ORSBIFNL B3RHK(D 306IBN3IAH0)
J63AA00L 350605®0FJdd RMIRMISOL 35MBOROLV063500)

3. 396@s60dy
LoB®obL3mMmGM  ©9g3o0Bsdgbdo,
ndognobo, gobRsgol 77

LoJommnggeoml

E-mail: transcomgeorgia@gol.ge

9093y b5IOMIdo  Jmzgdygemos  badybogHm
3530bg960L  Lodygbéygdm  aopsigdols  3obgdogygdo
9690300l goobas®modgbol  dodpggtmds @@ ghmg-
b0l gomgomolifobgdom Labldge dgg9mmgdgddo.
@ghml s@gdo dops gegdgb@ol dmd@omdols go-
boggdo o@lol sygbols dobbom dgdm@Esbognos
3goo Logmmapobs@m LoliGgdgdo s dglods-
dolo aobbmyogdygmo bobmgobo w©s  Jgobydo
3MMOEobs@gdo.  30bgBoggdo  gbgdaools  gosbys-
0dgdolols  gomgogolifobgdyemos  dgd 39890l
dglodenm  dmd@omdgdo. domgdgmos  3obgdogy@o
9690200l sbogobydo aodmbobyagds, GmIganos
Fo®do@goom dgodangds godmygbgdga o0dbsl w©e-
3539000 ImdAsmbdoms  0BYMgbGosm Yo gob-
Bmegdgdols dgopgbols dobbom.

boggobdm Lodyggdo: w@ghm; Gmygamo dmd@om-
b5; Loblo®o; dgb@ydo; 396 39@0.

1. dglogogmo
Lo@ goboa bm ‘dgdoagbgrmdols JMmd@Homdols
Fbog@mnbmgds ©5dM 30 gdYE0S LodgbOgdm

LobEgdol Loodgommdbdsby ©s LOgeo wodyb@y-
1900l 989dBoobmdsby [l Lodygbdykem  s3@mdo-
B990 LobFgds s dglodsdolo dgM3gdgeoo  go-
©5399>  dogoyg@o  dmnbmgbgdols  dgbsdsdolse
dom@ogo  gmblE® Y3000 gbos bolosnwgdmogl,
35053930l gobAomo  BoMwmdomn s  d3ody
bdoy@oon odyb@ygdgdolol [2, 3], B3 sOligdye
Lodgbagdm LoliEgdgoobosmgols Boym§ggger 3odm-
do© 0mge gos.

3o93xmdglgonmo  Ladgbdgdm  d90390 900
aosigdol  dgddbom  [6] gowoigdol  BoMwmds

350boGEs, Jopa®od gows3gdol obsdogg®o ©od-
300m3950L  beoa@dodgdols  Bobbom, @53  opdy
dogoFgggen 0dbs goamboli mgomby Gogdb®ogo
sfmaols 3Jmbg Lodybdgdm aswsigdobmgols [4,
5], oo gdgmro aobs Aowsi9dol obsdogydo
3o0m33em 935 Lablidgemo dgg@mgogdols (3390gd0ls

350gsaolifobgdom. Lobldgemo ‘dggtmgdgdols
3obOomo @@ gdbmmmaoy@o  @@aghn  Fom-
doEagbls o3 gargdgb@gdols  gHmogBHmEs®FYdg-

0L, dbodo ©obsdogy®o ws@goMmmggdols dg]d-
bobs @ 390390900l sbosbgdols doGomse  do-
gl [7]. s30@md @Ggoemy®o ©obsdogyg®o  ggeng-
g0l odmEobs oo B Ps@Y@Mdols FoGomgdy-

Badbogaco

boJommnggeom, 0175,

960390 Lo G0,

oo, o3 sdmEobol  aosfyggdobogols syEoeny-
dgeos I90p9L gowsgdol dmd@omdols woxg@gb-
(3oSEA0  a5bBmagdgdo, o3 30Mgge  Goado
3069® 0300 969Ma00L 2556500 dgdsl dmombmgls
Lobloger dggtimgdgddo yobOEogmo m@ghml o>@-
Lgomdolsb.

2. dodomspo bsFoao

3599xmdglgdygamo  Lodygboygkem  dg@ 9@ a0
3553930l 3obgBogado gbgmgools yosbysmodgdols
dobboo XOY Logmmawobs@m LolEgdsdo aobgo-
bognsgo  OBCDEFPO,  @obsdogyé  dmwgenls  (ob.
bobobo). dmpgenol dobgogom aomgoeolifobgdey-
oo (3390960l dglodsdolo @@ghmgdo Ay, A, As ©o
Ay 18, 1-2, 2-5 o 5-7 Lobldygen dgg0mgdgddo. o3
‘dggmgdoms 01, 0y, 03 S 04 (396HMgddo Jmydy-
oo dmdMogo Lo gmm@Eobs®m X101Y1, X202Y5, X303Y3
5 X404y5 LobEgdgoo aopsi3gdol sds@goom dm-
dDomdgdbg yobbmyowgdymo bobmgsbo X, y;i o
390bagdo ¥ 3moaeobsdgdol bgasgmgbols s@fg-
@0l dJobbom.

bodgb@gikm 39639690
35053980L obsdogg®o Jmwgemo

130



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY

dmpgaols dobgogom  Lagmo  jobgdogudo T
96900

1
T :E(le; +15 o +
Lo} +mVy +10° +1, 7)), Q)

booi Vs, Vs, 9®0oLBC@s DP 6g@ 39000l dolgool
S100 S5 3960®gd0l ImdBomdols bobmgsbo Lobids-
099005 I, I - my, ©>msdolgdol S; s S5 (396-
G®gdol obg@zools dmdgbdgdo; I, , I, - CD @
PO, 69M390 900l 0bgdEool 3mdgbBgdo  ddybgols
0; 05 0, 3964®gdolowdo; wy, wy, w; — BC, CD o
PO, 690390900l Jmddybgdol ggmbydo LobJs®gg-
40.
doligool S; (396H®obomgols gFgdm

Ve =X +Yg, 2)

Looi X, ¥ o@ol dobgdol S5 39b@H®ol jeree-

©obs@gdo XOY Loli@gdsdo.
X =rcosa+x, +%€1005(p;

| )
Yo =c+y, +5€1 sing .

X :xl—ra)sina—lélgbsin(p ;
' 2
| 1 o)
¥, = gyt fpeose
dmegaol dobgogom bsds@Gmaosbos ogoggmds
rsina+y =/{ sinp+y,.
o3 Goembdol ©oggdgbizodgdom dJogowgdm d)-
ols 360dgbgemdsls

. 1 .
o= (rocosa+y,—y,). %)
l, cos @

(4) wo (5) GEemdgdols dogrom (2) godmlob-
B0 gds doowgdl babgl
Ve=A+7] +yzB+ABtg¢)+%Bz (1+1g°0), (6)
ooz A s B s@bodgbgdo gaodmolabgds @m-
@mdgdom:
A=-rosina+x;;
B=rwcosa+y —-y,.
GoEyob I = mlff/IZ, bogo o =¢*, sdo@md
I o) = m1B2/12cos2 Q. @)
CD 3903900l daybgomo dmd@smdolomgols

E 2
Jo, =Js, +m, (fj =

=my 03 12+ my0% [4=m,%/3. (8)

dogaols
0303900

dobgegom  dgodagds  ©s0fg@mls

Ne 2 (476), 2010

c+rsina+y =

=élsin(p+y2+(€3+%jsiny/+d, )

OmIol ©0gxgMgbcoMmgdols s senagdd Yo
30MsJdbgdols Igogaoe Ingomgdom:

v =0,= B(l—tggo)/(ﬂ3 +€22jcosy/ . (10

m, dobigdols S, (396@®ol babmgsbo  Lohs®ols
3350530
Vi = X3 +75 :(f3+%ja)§. (11
09 aogomgsolifobgdm, Gm

L
_ _ _ _ 2 .
X =rcosa+x —{,cosp—x, ——-Cosy ;

, (12
Y =[£3+72jsiny/+d .
) ) B
X, :A+Btg(p—x2+c0 (1-1gp) ;
(13)
. 0,0 .
{1y
Qoadges (11) doowgdls babgls:
Ve =(A+B-%,) +B*(1-1gp) . (14)

d530b, (8) wo (14) BeOIYmgdol yomgswol§o-
bgdom dgodengds ool gamls:

1040)22:kmz[(A+B—5c2)2+Bz(1—tg¢)2], (15)

2 2
k:%2 [63 +€22j . (16)

DP 6903900b Gmgeo dnddosmdol 3obg@ogy®o
9690300 aodmolisbgds (1) Gommdols g@hboangd-
do  domoglgdygemo  IMsgoeFgadol  dgmmby  ©s
dgbgmg T9309%0L xsdom. dobigdol S5 396@@0lio-
3oL g¥9M0 Gogmdsl:

Vi =X +Y;

Loa

(17
¥, o6 obs@gdobm-

oogol dbGog X ©o
30U 339d6gde:

1
Xg, =a+x, —525 cos 6,

) (18)

ys =d+y, —EZS siné ;

: S SR

X =X+ (0sinf ;
z (19)

YSS :y3—5fsécosgo .
dm6@gbgdols  3gobydo 0 LohJools  aomge-

wolifobgdom gFgdm oyoggmdsl:

Cysiny +y, =/ ;sinf. (20)

o3 9935b0L3bger Beemdoeb aobolisbmgmgds 0

131



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY

0=ty cosy +y,)/l 5sinf . (21)
(17) @emamdols dobgogom
¢ ’ ¢ ’

Vs z()k}—i-?SHsinHj +(y3—759c059j , (22)
Logos 0 -o0ls d60dgbganmobs (10) Gmenmdols yom-
gomolfobgdom  asbolobrmgdgds  aodmlisbyag-
dom

: Vs
=N l1-1gp)+ . 23
cos9( ¢7) lscosd @)

mogol dbcog

N=!é3/(€3+€22j.

DP 3963900l dGbgols  jobgdogndo gbgdyos
0bg® ool 3mdgbGolis

@ols Gmmos, g.o.
2
. (24
12 0s 6 fscosﬁ} @)

dolgdol S5 39bGHGoL I
©s> dJmd@ybgool gmby@o ] Loho®ol boddog-
52 Zi B Vs
I 6" =my— N—(l—tg(p)+
. C
PO, 0bg@ 0ol Imdgb@o débgols O, 396G@0l
d0doGm

25
12 2 3 @)

J9obyg@o  Lobfsmg PO, b9M39-

l
k)5

bognm  dslgdol S, 396@®@0l  LobJs@ol  3go-
©@>Ho

2 2
l L
I, :ﬁ£%+m7(—7j =m,—.

‘dglodsdolio
Bolbmgol

(26)

Vi = X3 +7; . (27

Xy o ¥ goo@Eobsdgool, sbggg dsmo bob-
Joogms 330000 gd0l  goblobmgmols dgdwgy -
bolsbmgMgds Vsi > @ -0l 3603369 mds60. Lo-

dmenmme 53 3b0dgbgamdsms s (6), (7), (15),
(24) PmEmdgool dgdobom (1) gm®IgyensTdo do-

300 9d0:
T:%ml[A2+y§+By2+ABtg¢+
Aplirgpr—t +
4 £ 3cos’ @

+%mzk[(A +B-%,) +B (l—tgz(p)2}+

+lm x+£—59sin02+ '—E—Sécosﬁ 2 +
5 s 3T V3 5

2
1 B 1
+—ml;| N——(1-tgp)+ b, |+
247 { COSH( 29) 650059%}

Ne 2 (476), 2010

+%m7f7 [(1-1g9)(NBigh—1)+ %, +

A B 1 .
+ Ntg0 y3+5127gsmg}+6m7€37gcosg (28)

0dol godm, @md Ay @@ghm bagmo 3obgBoge-
Mo gbgdaool  360dgbgermdoby wop  aogmrgbols
390 obogbl, 5do@md dogohbggm, GmI A=0 s (28)
Ro@Iges PO, 59@ 3930l dbmmm opgommyd  go-
6930390 969205l 0mgogobfobgdl.

3. @sliggbs

L bodgbagdm 9039890 aopsi3gdol  @go-
@9@0 ©obsdogydo dnwgmols 3Mobiodygemo Fym-
b0l gengdgbBgdo  dgbodmgdgamos  godmygbgdyen
065 Lbgs Lobol aoogdol @gosmyg®o ©obsdo-
3900 53m3bgdol gosFyggdol dobbom;

2. ImdBogo Logmm@eobs@m LolEgdgdol gsb-
DM dymo  gmm@obs@gool aodmygbgdom dg-
Ladengdgano gobs gggans dgbsdgrm dmd@omdols

300md90do  dgdowygbgamo  d9@39H 900l LAYmo
3069003900 gbgdaool asblobmgde.
3. gowoigdol  Legmo  3obgBogg®o  gbgdaos

3oblobmgdgmos  sbogmoby@o gm@dom, @Gmdgen-
0z [o@ds@gdom dgodangds ao3mygbgdga  0dbgls
535340000 IMdHomdol oggdgbiosmyg®o  asb-
BMagdgdol dgoygbols 3GmgLdo.

@0EJO>GYHS
1. Garg V.K., Dukkipati R.V. Dynamics of railway ve-
hicle systems. Academic Press, New York, 1984. -

391 p.
2. Kpsutoe B.M., Kpeumos B.B. Asrtomatuueckue
TOpMO3a TOJABMXKHOro cocrasa. MockBa: Tpan-

cnopt, 1982. - 320 c.

3. KpemoB B.M., Kpsuios
Topmo3a. Mocksa: Tpancnopt, 1983. - 256 c.

4. a. JoM5Tgbodyg. gopmbgdols wobsdogs. asdmd39d-
@S> “gobomemgds”, mdognolio, 2001. - 544 o4

5. 3. dodsdgbody. gopmbol dgdobogy® goszg-
ol obsdogs.  Logodmdgdmm Lobaro “@gd-
bogg®o  9boggdlodgdo”, mdogrolo, 2009. -
332 a3

6. Sharashenidze G., Mgebrishvili N., Kurtanidze P. Im-
proved system of a braking lever transmission for rail-
cars// Proceed. of ASME RTDF 2008 Conference. 24-
25 September, 2008. Chicago, Illinois,USA. Vol.l.
PN: RTDF 2008-74006.

7. Scott Cummings, Tom McCabe, Dan Gosselin. Brake
shoes and mechanical shelling// Proceed. of ASME
RTDF 2008 Conference. 24-25 September, 2008 Chi-
cago, Illinois, USA. Vol.1. PN: RTDF 2008-74015.

B.B. Astomarnueckne

132



L&I-L ‘d@(M3J50 — TRANSACTIONS OF TUG — TPYAbI ITY Ne 2 (476), 2010

UDC 656.2
CALCULATION OF VARIABLE KINETIC ENERGY OF BRAKE LEVER TRANSMISSION OF CARRIAGE
WITH ACCOUNT OF CLEARANCES
P. Kurtanidze
Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is given calculation of kinetic energy of brake transmission of carriages with the account of clear-
ances in hinged connections. There are entered moving coordinates for the purpose of the definition of the physical
phenomena in the clearance range, and also the corresponding generalized linear and angular co-ordinates. There are
considered the possible movements of levers at definition of kinetic energy. There is received the analytical expres-
sion of kinetic energy, which can be used successfully for drawing up of the differential equations of additional move-
ments.

Key words: clearance; compound movement; hinge; brake; lever.

YK 656.2
PACYET NMEPEMEHHOM KWMHETUYECKOM 3HEPTMM TOPMO3HOW PbIYAXHOM NEPEOAYMU
NACCAXXUPCKOIO BArOHA C YY4ETOM 3A30POB
KypraHupgse I.P.
[JenaptameHT TpaHcnopTa, FPY3UHCKMIA TeXHUYeCKuiA yHuBepcuTeT, [pysua, 0175, Téununcy, yi. Kocrasa, 77

Pestome: [aétcA pacuéTt KMHETUUYECKOM IHEPrMM TOPMO3HOWM Nepesaym NaccaKMPCKUX BaroHOB € y4ETOM 3a30p0oB
B WAPHMPHbIX coeaAnHEHNAX. BBeaeHbl NOABUMKHbIE CUCTEMbI KOOPAMHAT C LIe/Ibl0 ONUCAHUA GU3UYECKUX ABNEHWUI B
nosie 3a3opa, a TaKXe COOTBeTCTBylWME OBO6LWEHHbIE NMHEWHbIE M YIA0Bble KOOpAuHaTbl. [pu onpeaeneHum
KWHETUYECKON 3HEeprMM Yy4yTeHbl BO3MOMKHblE [ABWMKEHUA pblyaroB. [losyyeHO aHaNUTUYECKOe BblpaXKeHue
KMHETUYECKOM IHEeprumn, KOTopoe MOXKHO YCMeLWHO UCNob30BaTb AA cocTaBneHna anddepeHLManbHbiX ypaBHEHUN
[,06aBOYHbIX ABUKEHUN.

KiroueBbie CJIOBA: pbiuar; 3a30p; CAOKHOE ABUMKEHME; WAPHUP; TOPMO3.
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THE VERBAL COMMUNICATION AND FEATURES OF ITS SOCIAL - PSYCHOLOGICAL ASPECT

N. Gamkrelidze

Department of foreign languages and communicatons, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: The purpose of the given work is allocation with structural points of view emotional and cognitive com-
ponents in communication process. Given allocation is connected with process of identification of the person in an ex-
ternal world. Also underline sociall-psychological aspect accompanying process of the communications, that renders
direct influence both on structure of language, and on its lexical structure.

Key words: the verbal communications, emotional - estimated criterion, communicative specificity of speech ac-
tion, behavioural, emotional and cognitive components, a code word.
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V/IK 801.3
BEPEA/IbHAA KOMMYHUKALMA U OCOBEHHOCTU EE COLMANbHO-MCUXONOMMYECKOIO
ACMEKTA

Framkpenunase H.O.
[enapTamMeHT MHOCTPaAHHbLIX A3bIKOB M KOMMYHUKAuUU, [PYy3MHCKUIA TexHu4yeckuin yHusepcuteT, [pysusa, 0175,
Téunucw, yx. Kocrasa, 77

Pe3tome: Lenbio aaHHOW paboTbl ABAAETCA BblAE/IEHUE, CO CTPYKTYPHOW TOUKM 3PEHUSA, SMOLMOHAJIbHOMO U
KOTHUTUBHOTO KOMMOHEHTOB B Npouecce KOMMYHUKaUnn, ,LI,aHHoe BblaeneHne ceBA3aHO C npoueccom VI,CI,eHTVICbMKaLI,VIVI
TMYHOCTU BO BHELWLIHEM MMUpe. I‘Io,a,qepKHyT TaKXe counanbHoO NCUXONOrNYECKUM ACNekKT, COI'IpOBO)KLI,aIOLIJ,VIﬁ npouecc
KOMMYHUKaLUUN, YTO OKa3blBaeT HenocpeacTBeHHOE BIUAHME KaK Ha CTPYKTYPY A3blKa, TaK U Ha ero NeKCcnYeckni
COCTaB.

KiroueBble ciioBa: BepbanbHasd KOMMYHMKALMA; 3MOLIMOHANbHO-OLLEHOUYHbIA KPUTEPUI; KOMMYHUKaTUBHasA
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UDC 801.3
NATIONAL AND ETHNOCULTUROLOGICAL STEREOTYPES IN PROCESS OF BECOMING
AND RECOGNITION OF PHRASEOLOGICAL SEMANTICS
N. Gamkrelidze
Department of foreign languages and communicatons, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: Logical-semantic bases of phraseological units are typologically respective to each other in different
languages. However their concrete lexical value by way of the image are especial and unique. Phraseological units are
considered as the cultural fact with the discretion of the moments of stereotypifizations and national nuances. The
culture is perceived as collective creation and system of mutual relations of the person and an external world.

Key words: transformation of semantics of a lexical unit; value of ethnoculturological and national stereotypes;
culturological conceptualization; the phraseological semantics; the integrated value of nomination units.

V/IK 801.3
HALUMOHANDBHBIE N STHOKY/IbTYPONOTMYECKUE CTEPEOTUMbI B NMPOLLECCE CTAHOB/IEHUA
W BOCMNPUATUA GPA3EONIOMMYECKOIA CEMAHTUKMU

Framkpenunase H.O.
[enapTamMeHT MHOCTPaAHHbLIX A3bIKOB M KOMMYHUKauUuMi, [Py3MHCKUIA TexHu4yeckun yHusepcuteT, [pysusa, 0175,
Téunucw, yr. Kocrasa, 77

Pe3tome: Jlormyecko-cemaHTUYECKME OCHOBbI d)pa3EO/10I'VI3MOB TUNONOTMYHO COOTBETCTBEHHbI APYyr Apyry B
Pa3HbIX A3blKax. O,CI,HaKO NUX KOHKPEeTHOe NeKCn4ecKkoe 3Ha4yeHne B naaHe M306pa)-KEHMF| ocobeHHoe U HenosTopumoe.
dpaseonornyeckne egmHULbI PaCCMOTPEHbI KaK Ky/bTYpPHbIN GaKT C YCMOTPEHMEM MOMEHTOB CTEPEeoTMNM3aLMA n
HaLUMOHaNbHbIX HHOAHCOB. Kyanypa BOCMPUHUMAETCA KaK KOJN/IEKTUBHOE TBOpPeHue n cucrtema B3aMMOOTHOLLEHW I
4yenoBekKa n BHeWHero mmpa.

KaroueBbie ciioBa: TpaHchOpMaLIMA CEMaHTUKM NIEKCUYECKON eAMHULbI; 3HAYEHUE ITHOKYALTYPONOrMYECKUX U
HaLMOHANbHbIX CTEPEOTUNOB; KYNbTYPONOrMYecKasa KoHUenTyanusauma; ¢paseonormyeckas CemaHTUKa; WHTerpu-
pPOBaHHOE 3HAYeHNE HOMWHALLMOHHOWN eAMHNLbI.
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0 S3BIKO3HAHMIO. MOCKBa:

DIGITAL TEXT POSITION IN COMMUNICATIVE MODEL

R. Tabukashvili

Department of Foreign Languages and Communications, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: The represented problem concerns to the establishment of the digital text position in the communica-
tion line model, where a difference between the communication line channel, medium and information frequently is

not given. During the determination of the digital text

position in the communication line model is necessary to consider two moments: on the one hand — the digital text
is the written-demonstrating product, on the other hand, its starter is physical substance. Its scope from the paradig-
matics-sintagmatic side of the graphic signs is obligatory for the communication with the help of the digital text.
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With digital text operating, communicants use the writing-fixed digital text as medium, i.e. with this channel and
medium communication agree. It should be noted, that markers of the digital text is not whole deictical framework
from the space and locality point of view and also temporality and alienation.

Key words: digital text; communication line model; communicants; medium; channel.

YOK 001.4

no3numa LMGPOBOIro TEKCTA B KOMMYHUKALIMOHHO MOAENN

Tabykawsuau P.M.

JenapTaMeHT MHOCTPaHHbIX fA3bIKOB M KOMMYHWMKaLMIA, [PY3UHCKUIA TeXHWYecKuid yHusepcuteT, [py3sus, 0175,

Téunucny, yr. Kocrasa, 77
Pe3lome: [lpeacrasneHHan
KOMMYHUKALIMOHHON Moaenu,

npobnema

KacCaeTcAa
roe 4acto He pJaetca pasaimyne KOMMYHUKaAUMOHHOro KaHana,

YCTaHOB/1EHNA nosnuyun LI,Md)pOBOFO TEKCTa B

Meguyma W

nHdopmaummn. Bo Bpems onpeaeneHnsa Nosmuum UMPpoBoro TeKCTa B KOMMYHUKALMOHHOM MOAEIN HYXKHO y4ecTb ABa
MOMEHTA: C OAHOM CTOPOHbI, UMPPOBOMN TEKCT - MMCbMEHHO-MaHUGECTUPOBAHHBIN NPOAYKT, a C APYroi CTOPOHLI, ero
nyckatenb — ¢ousMKanbHaa cybcTaHuus. Ee KOMMNEeTeHLMSA CO CTOPOHbI MAapaAuUrMaTUKa-CUHTarmaTuku rpaduyeckmx
3HaKOB 06/1MraTopHa AN KOMMYHWKaLUK NPU MOMOLLM LMPPOBOro TeKCTa.

Onepupya undpoBbIM TEKCTOM, KOMMYHUKaHTbI YNOTPEBAAIOT NMCbMEHHO-GUKCMPOBaHHDBIN LMGPOBOI TEKCT, KakK
MeAuyM, T.e. MPU TaKOro poAa KOMMYHUKALMKU KaHal U Meauym coBnagatoT. CnegyeT OTMETUTb, YTO Mo MapKepamm
UMPPOBOro TeKCTa NOAPasyMeBaeTCA HeLe/NoCTHas AeWKTMYEeCKas paMKa, C TOYKM 3PeHMA MpocCTpaHcTBa M

JNOKa/IbHOCTU, a TaKXKe TeMNopPasbHOCTU U a/IneHaLnUn.

Kirouessie ciioBa: Ll,Md)pOBOﬁ TEKCT, KOMMYHUWKaUNOHHaA moaeib; KOMMYHUKAHTbI; Megnym; KaHan.
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Resume: There are considered the traditional and modern notions of ‘term’ definitions and there are provided its

general linguistic and special disciplinary interpretations.

Terms as language units, having penetrated into disciplinary languages through natural ones, form the term sys-
tem, which serves as a co-system and nomenclature. The paper considers a term to be unrelated to the unit of a con-
crete term system due to its ability to transfer to the term systems of some different disciplines.

The semantics of terms is far from being stable. Since the widening of the narrow semantic sense of terms is rather
common, their utilization in different communication activities and speech styles is not rarity. The tradition of the rep-
lenishment of natural language term-stock is closely related to Latin and Greek languages, though contemporaneous-
ness and internationalization of terms made it possible for the term-stock to be replenished through English and

French languages.

Key words: term; term system; special term; science of terminology; internationalization of terms.
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YAK 001.4
onATb 0 AEPUHULNU «TEPMUHA»

Tabykawsuau P.M.
[enapTamMeHT WMHOCTPaHHbIX A3bIKOB M KOMMYHWKaUWMA, [PY3UHCKMIA TexHu4Yeckuin yHusepcuteT, [pysus, 0175,
Tébunucw, yr. Kocrasa, 77

Pe3slome: PaccmaTpuBaloTca TpaguUMOHHbIE M COBPeMeHHble AePUHULMM MOHATUA «TEPMUH», AaHbl ero Kak
06LWENNHIBUCTUYECKME, TAK U OTPACNEBbIE PAa3bACHEHMS.

TepMuHbI, KaK fA3blKOBble eAMHUUbI, BXOAALLME B OTpac/iesble fA3blKM, CO3[AT TEPMMHOCUCTEMY, KOTOpas
ABNAETCA He cybcMCTEMOM IMHIBOCUCTEMBI, @ KOOCUCTEMOW M HOMEHKNATYpPOl. TEPMUH B CTaTbe pacCMaTpPMBaETCA He
KaK eAuHULA KOHKPETHOM TEepMMHOCUCTEMbI, TaK KaK BO3MOXHO €ro nepemelleHWe B HECKOJIbKUX PasHbIX
oTpac/eBblXx TePMUHOCUCTEMAX.

CemaHTMKa TePMMHOB HecTabuiabHa. YacTo BCTpeyaerca pacliMpeHue MX Y3KOCEMAHTMYECKOro 3HauyeHus, B
pesynbTaTe 4Yero NPOMCXOAMT MX WMCNOb30BaHME B Pa3sHbIX KOMMYHUKALMOHHbLIX aKTax. Tpaauuma 3anojHeHus
A3bIKOBOM TEPMMHOCUCTEMbI CBA3aHa C JIATUHCKUM W TPEYECKMM, XOTA COBPEMEHHOCTb M MHTEPHALMOHANbHOCTb
TEPMMHOB [3/1a BO3MOKHOCTb 3aM0/IHEHUA TEPMUHOB C aHT/IMIACKOTO U GPaHLLYy3CKOTo A3bIKOB.

KaioueBsie ciosa: TePMUH; TEPMUHOCUCTEMA; OTpaCﬂeBbIVI TEPMUH; TEepMUHONOTNYECKaAA  LWKOANaQ;
UHTEPHAUMOHaIn3aumAa TepMnHOB.

I9debgamols momowmo 25.12.08
domgdaaos sbodgdwooe 18.01.09
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s>goosbo b. 48
aodydgenodg b. 134, 137
33oLognos 6. 11

D0y dgogo 3. 110, 114

©menodg d. 118
bgossdyg . 48,63

nodggodgoemo @. 141, 144

3M3m@sdgogro 0. 53
39M@sbodg 3. 122,130
e mdgobodyg . 42
eomdlodg o, 42
dodsdmgs d. 48
dom@adg d. 38
dodogo®mosbo . 72
392,690dg . 110
92,G9e0dy m. 110, 114
dgdds@osdgogeno g. 25
dmfmbgarodg . 18

33@m@ms Ladogdgemo

ddz9609®odg 0. 68

bopomgodgoeno g. 72
Lowomsdgogno g. 110, 114

bembodg o. 25
Bogodyg @. 97,101
B™Is@odg . 97
Bygdognsdg d. 72
Jows®os 0. 33
Jogmodsdg b 72
Jo®osdgogno b. 63
Jamomgaeodg J. 38
mo@sbodg b. 63
mgohgnosbo g. 114
‘doganoysdg d. 83
hbgody 0. 97, 101

4 90dgogoo m. 72, 83
Abuladze V. 21
Motsonelidze A. 21
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333MOHMS By MYOMO!

Logomzgeml  39dbozm®o  MboggMbodg@ol Lsdgaboghm TOHMIGdol  3MdMo SOl
9839OH0OIPOME0  39MH0MEE0  godm3gds, OMIgoi 39dmoEgds Homofodo mmbxgm
(306390 bmdghHo 8moEsgl 39Goml 1 05636M0sb 31 dsM@Hsd©g, dgmMg bmdgho - 1
5360056 30 036053y, BgLsdy bmdgemo - 1 03eolosb 30 bYdEgddesdwy s Igmmby -
1 mg&H™IdOH06 31 ©093990M53Y).

3609090l ©sb0dbmegdss 3936096M900L 29630000l bgedgfiymds, dgEboghms s
139305oLEGHMS J0gH dM3™M390vo sbowo BoM(jg3900L, 299Mm33eg3sms Foloengdols o
390093990L 395G Fodmdz9ybgds.

BGoG0900l d0egds Fglodergdgwros JsMmm, MMM s 0bywobym 96gd%g (§399b9ds
6000650l 9b5BY).

533™6OL 99mdeos FIbMmwmE MO0 BEsGHO0L dmfmgds.

Logomzgeml  39dbozmeo  bogzgMboGYBHoL  MsbsdIOMIgwmomzol  BEsEHool
259mg399469ds MFBsLMS.

BEOG00L 93GMOMS M3MEIbMdS bryml 56 MBS 5©0gdoEHgdmL.

36090mdo J3994bgds LEsGH0goo 393boghmwo 33w93900L B F9E9AgdolL Tglobgd
39900930 09MOHO0E0 S 259MY9bgd0mM0 MO0l Jobggom:

e 3d9690Md

* 9696390039 HII3dNb035309

e LSTOM-a9M@WMY0S

e Jo80M0 H9dbmemyos, Bg@swIMy0s

e 560940B9dBHIOS, MMdBOLEH03S, COBI0bO

o 063MmM353 039, Bo®M30L LobEgdgdo

o LOG®IBLEMOEHM, Bobdo6500TbdCMdS

o 399956030 E-LME0SXMMO

o 65390Mmdq00L, L3909 mo  LolEgdgdols @s  LsobgobOm  MBOYb39wymzol
0bLBOGHGO.

30035HMd0 159x3609MHM LESBHO0OL FoRMmMIgdoL Hgbl:

e 6536MIol IMEmEmds 4560LsBE3M0s A4 3mETsEOL Jowswrol 1,5 0bEgMgzseom
6509300 5-7 439000 (F0b3M9gdo 2 1T) bsbsHgdol, FMs3303900L, HOOWIdOL S
@0 GJMSGHMOOL BodMmbomzgowom;

e LGB0 guOHegdo »bs ogml DOC gsowol bsboo (MS-Word) Bsfg@owo
6900bdogeM dsgbo@ e Bo@sMgdgwby;

e JoMmo #H9duGHolm3ol godmoyqbgm Acadnusx IH0gE0, BmIs 12;

e 0b630olMH0 s Mo GgduBob IOoxyEo - Times New Roman, ©mds 12;
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e UESGH00L 930 vbs 890(39309L 89992 0683MmMTo300L:
e 9953-U (11603960L5¢0 M0 sfooo 3000030 35(309);
e 533™OM0L/53G MM GO0l Lobgenls, Fsdol Lobgel, §356MU;
e 533™OM0L/53GMMJd0L gargdGHOHMbMOo BMbEHOL oLsdsODU;
e ©935035996@0l oLbgEgdsl Lodogg 9bsBY;
e 153396dm Lo@Yyzgdl Lsdogg 9bsBy.
e UE9H05do J39L5m9MMGd0m A50M3IZ900 MbBs 0gml Fglogoo, doMomMso bo-
Dowo s sli33bs;
o BoboBgdoL 96 BMEHMYOOL 30m330v)GHIOMI0 35M056EGH0 LB gdmwo Mbos ogmls
TIFF gm®ds@do go6mBg3smdoo 150 dpi;
o UBAoGH05L Mbs sbargl MH9Bomdg JoOrmmem, 0bawolivé s MMl 9690bY;
e bGos®H0os dgpgbomo Mbs oymlb FoabogMow, LHm®IgEY39wgdols s GH9gMdo-
Bmermyool s330m, LEGoWOobEMOHO s 39gbo3Mm0 F93MIGdOL Qo69dy;
o 93GMM0/533HMMJd0 35l 53908L LESEHO0L B0bssMLLS s bomolbby.

30035HM3® BGSGHO0L HoMmIMPIBOLMZ0L LoFoMH ™M M 3YT96E 300l BsdmbomzgoeU:

e 960 69;396%00;

e M9396%9bEHOL CV;

e 09396B9bEBHOL Bogeh [oMImygboo LsdgEboghm Bsd@Mmdols Jgbodsdols B3gos-
©@md5d0 GO gdmeo 2 65dMHMoL Sbero (FmbmyMsgos - LsGo@wwm 339MH©o,
LoMbhg30. Ladgabogdm UBEsGHos - 30900l LsGHOGHI™ 33900,  LEGHSEG00L
3063900 339600, LsMBRI30).
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To attention of authors!

Transactions of Georgian Technical University represents reviewed, periodical edition, which is
published four times in year. (the first number includes the period from 1 January to 31 March, the
second number - from 1 april to 30 June, the third number - from 1 July to 30 September and the
fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and spe-
cialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original lan-
guage).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the fol-
lowing theoretical and applied sphere:

e Building

o Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Architecture, urbanist, design

o Informatic, systems of management

e Transport, engineering industry

e Humanitarian-social

o Institute of buildings, special systems and engineering maintenance

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature.
e The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier
o For Georgian text is used Acadnusx font, size 12
o For English and Russian texts is used font - Times New Roman, size 12;
o In the beginning of the article should contain the following informations
o UDC (UNIVERSAL DECIMAL CLASSIFICATION)
e Name, surname, of author/authors
e E-mail of author/authors
e The name of department in all three languages
o Key words in all three languages
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o In the article with subtitles should be isolated introduction, the body of the article and conclusion

o Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi

o The article should have resume in Georgian, English and Russian languages

o The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes.

o Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:

e One review

e CV of reviewer

e From reviewer offered copy of two works carried out corresponding to profession (mono-
graph — title-page, contents. Scientific article — title-page of transactions, the first page of ar-
ticle, contents).
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K cBepeHuio asTopos!

CH60pPHMK Hay4HbIX TPYAOB PY3MHCKOrO TEXHUYECKOro YHUBEPCUTETa ABAAETCA pedeprupoBaHHbIM
NepuoaMYecKMM U3LaHWEM, KOTOPOE BbIXOAWUT B CBET 4YeTblpe pasa B rog (nepsbii HOMep
BK/ItOYaeT nepuog, ¢ laHeaps no 31 mapTta, BTopon Homep — ¢ 1 anpena no 30 MIOHA, TpPeTUi
Homep — ¢ 1 ntona no 30 ceHTAGPSA 1 YeTBepTbIN — ¢ 1 OKTAbPA no 31 aekabps).

HasHaueHne c6OpHMKA — COAENCTBME PA3BUTUIO HAYK, HOBbIX [OOCTUMKEHWUIN YYEHbIX W
CNeunanncTos, onepaTMBHan NybaMKaLmMa MaTepmanos U pesynbTaToB UCCAea0BaHUN.

MpUHMMaOTCA CTaTbM Ha FPY3UHCKOM, PYCCKOM UM aHTIMACKOM fi3blKax (NyBAMKYyHOTCA Ha fA3blKe
opuruHana).

ABTOpP MOKeT NpeACTaBUTb TONbKO ABe CTaTbM.
Ona coTpyaHnKoB MPY3NHCKOrO TEXHUYECKOTo YHUBEPCUTETA CTaTbM NybANKylOTCS 6becnnaTtHo.

Konunuectso ABTOPOB CTaTbM He [0/XKHO NMpeBbIwaTh 5.

B cbopHMKe neyaTaroTCcA CTaTbM, KacaloWwmeca HOBbIX Pe3y/bTaToB UCCAeA0BaHUI NO CAeAyHoLLMM
TEOPETUYECKUM U MPUKAAAHBIM OTPAC/IAM:

e CrtpoutenbcTso.

e JHepreTuka, TeNIEKOMMYHUKAUUMN.

e [opHoe geno-reonorus.

e XMMMYeCKaa TEXHONOTUA, MeTaNNYPrua.

o ApxuteKkTtypa, ypbaHUCTUKA, AN3aWH.

e  VHPopMaTUKa, CUCTEMbI YNPABAEHUA.

e TpaHCMNOpPT, MALMHOCTPOEHME.

e [ymaHUTapHaa — coumanbHas.

o CoopyKeHusa, cneunanbHble CUCTEMbI, UHKEHEPHOe obecneyeHue.

Mpepnaraem NopaaoK 0GoOpPMNEHMA HAYYHbIX CTATEN:

e 0O6bem pabotbl onpeaenaetrca ¢opmatom bymarm A4 c uHTepBanom 1,5, 5-7 neyaTHbimuK
CTpaHuuamu  (Nona = 2cM), C MNEepPevYMCNeHUEM PUCYHKOB, rpaduKos, Tabauuy M cnmcka
nntepaTypbl.

o Cratbsa AoJ/iKHA ObITb BbiNnosnHeHa B Buae ¢anna DOC (MS-Word), 3anucaHHoro Ha nobom
MarHUTHOM HocuTene.

e [1nA rpy3MHCKOro TekcTa ncnonbsyetca wpndT Acadnusx, pasmep 12.

e [1ns aHTrAMIACKOro M pycckoro TekcToB — WwpndT Times New Roman, pasmep 12.
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e B Havane ctaTbM [0NXKHA coAeprKaTbCa cneaytolwan MHopmauma:
e YK (YHMBepcanbHan gecaTUYHas Knaccupurkauma).
e  ®amunus, UmaA, OTYECTBO aBTOPa/aBTOPOB.
e AZpec 3/1eKTPOHHOM NoYTbl aBTOpPa/aBTOPOB.
e HasBaHuMe genapTameHTa Ha Tpex A3blKax.
e KntoueBble CI0Ba Ha TpeX A3bIKax.
e B crTatbe noa3aronoBKkamu cneayeT BblAENUTb BBEAEHME, OCHOBHYIO YaCTb U 3aK/OYEHMe.
e KOMNblOTEPHbI BAaPWAHT PUCYHKOB UAM GOTO Ao0MKeH ObiTb BbiNnosAHeH B ¢opmate TIFF
pacno3HaBaHuem 150 dpi.
e CTaTbA AO/IKHA UMETb PE3toMe Ha FPY3UHCKOM, PYCCKOM M aHT/IMIMCKOM f3bIKaXx.
e CratbA AOMKHA ObiTb HamMcaHa rpamoTHO, C cobaogeHnem TepmuHonorum, 6e3 cTuauc-
TUYECKUX M TPAMMATUYECKMX OLLIMOOK.
e ABTOpP/aBTOPbLI OTBETCTBEH/bl 33 COAEPIKAHNE M KAYeCTBO CTaTbM.

[na npeacTaBneHUs cTaTbM HEOBXOAMMbI CneaytoLmne 4OKYMEHTbI:

e OpHa peueHsua

e CV peugeHseHTa

e [lpeactaBneHHble peLeH3eHTOM Konuu AByX paboT, BbIMOJHEHHbIX NO COOTBETCTBYHOLLEM
cneunanbHocTn. (MoHorpadua — TUTYyNbHaAA CTpaHMUa, ornaeneHne. HayyHaa cTaTbs —
TUTYNbHAA CTPaHMLa, NepBan CTpaHULUa CTaTbM, OrnaBaeHue).
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