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UDC 627.841

BASIC THEORETICAL PRINCIPLESOF CALCULATION
METHOD DEVELOPED BY TBILTSKALGEO

L. Gogeliani, E. Khatiashvili, Z. Askurava

(Georgian Technical University)

Abstract. On the basis of statistical processing the results of analysis received in hydrochemical
laboratory of “Thiltskalgeo” and the results received by theoretical method of calculations
“have been compared the purpose of definition of existing interrelations between them.

Definition of the specified interrelations is important in cases when of hydro-
chemical analyses for some reasons is impossible, definition of polluting characteristics
possible by the method of calculations performed of “Tbiltskalgeo”.

The analysis was performed and calculations characteristics of polluting substan-
ces caused by the anthropogenous reasons and influencing water quality were in 1988-
2008 defined. The analysis and calculations approximately of 40 characteristics have
been done.

The analysis and theoretical interrelation of polluting characteristics for two rivers
have been define: for the river Mtkvari where pollution degree is high and for the river
Aragvi which is polluted slightly. Such choice causes application of the method for

pollution definition in a wide range.

Key words. Pollution, water quality characteristics, correlation, regress equations

The basic theoretical principles of the diagnostic and prognostic methods developed by
Thiltskalgeo for the investigation of water quality testify to a high degree of the reliability of these
methods. As different from many other quasi-empirical methods, the proposed methods are based on
the latest achievements of fundamental natural sciences, which have been formalized in mathematical
terms and are widely used in the framework of macroscopic physical and chemical phenomenological
theories, in particular when studying hydrodynamic and mass exchange processes.

The basic equations of the phenomenological theory of transportation of chemical and
biochemical substances by mobile continuous media are based on the fundamental laws of Hooke,

Coulomb (strength of materials, elasticity theory), Newton, Fourier and Fick (hydrodynamics, heat
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transfer, mass exchange), while the equations for biochemical processes and mathematical biology
are obtained using Liebig's law and Volterra-Lotk's relations. Fermentation reactions are investi-
gated by Michaelis-Menten's relations. Monod’s equations are used for the study of populations of
active bio microorganisms existing in the silt.

In the general case, the classical equations of diffusive transportation of substances by a con-
tinuous medium, in particular by fluid, i.e. by convective water flow, can be written in the tensor
form as follows:

o(C V.
aCm + ( n j) :i D. 8C’m + lumCva _amcmca _yanZz (1)
ot ox x| Tox;, )] K +C,

J

o(Ccr,
%+—( ’ ]) _ 9 D, oc, +’u”’C’”CS -a,C.C, (2)
ot Ox, ox, | 'ox; )] K +C,

o\CV.
aca ( a /) _ 0 {D aCaJ_i_ /“laCmCa + /“laCmCa _ C2 (3)

a o, o | o, | K,+C, K+C T

Equation (1) of this system defines the microorganism concentration C,, equation (2) the
substrate C;, and equation (3) the concentration C, which is antagonistic to Cy, and possesses the
heterotrophic property, i.e. not only shows the predatory behavior towards C,, but also competes
with the latter for the nutrition resource Ci.

ViG=1,2,30r xi =x, x =y, x3=z) 1s the stream velocity;

D; 1is the turbulent diffusion coefficient;

My 18 @ maximal growth speed of microorganism mass Cp;

K is the so-called semi-saturation constant which is equal to the substrate concentration when
microorganism mass growth speed is equal to 0,5, (the Michaelis-Menten or Monod constant);

a, 3, v are measurement constants (mg//)™.

It is well-known that the analytical solution of system (1)-(3) is connected with certain
difficulties. However in the case which we consider, i.e. when the water quality must be evaluated
taking into account the needs of drinking water supply, domestic use and, to a lesser extent,
irrigation and electric power generation, we can write system (1)-(3) in an essentially simpler form.
Indeed, at the time of both diagnosis and prognosis the main water quality characteristics are those
either of conservative chemical substances or of substances belonging to the so-called FS group,
the destruction of which is well described by first order kinetic equations.

Analogous linear equations can be used in the case of Escherichia coli regarded as indicators
of water pollution with various pathogenic enteric bacteria (Salmonella group, Flexner and Zone

bacteria and so on).
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If we take into account the fact that in natural waters the concentration of microorganisms
feeding on the nutritive substrate is quite low, then, by virtue of the above reasoning, for any i-th
polluting substance we can write (1)-(3) system in the form

oc, oC¥, _ @ (

A, A D£ _KiCi (4)
o0 & ox

" ox,

Furthermore, if we take into consideration that because of low concentrations of polluting
substances in natural waters there occur practically no mutual reactions (in any case, chemical
transformations of substances take place at a much slower rate than in the case of convective and
diffusive transportation of substances by water streams), then it can be assumed that substances,
which are indicative of water pollution, are independent of each other and therefore equation (4)
can be automatically used for any individual substance.

In view of this fact since natural waters have low concentrations of chemical and bacte-
riological substances, these low concentrations do not affect water quality and therefore hydro-

dynamic equations can be written in the ordinary form (like in the case of homogeneous fluid):

o) A
———==pF +—I1I; 5 ——2=0 6
o PL; ox, Ik (%) ox, (0)
where Fj is the mass force component;
p 1s water density;
IT, is impulse flow density tensor:
ij:_P'afk_p'V;'V/(+U'gjk (7)

where P is total hydrodynamic pressure;
Oy 1s Kronecker unit tensor;
v is turbulent viscosity coefficient;
& 1s an average velocity field deviator.

In the case when a river flow is described by a three-dimensional equation, system (5)-(6)
cannot be solved analytically and therefore for many applied problems the solutions of their one-
dimensional variant are considered.

If we use San-Venant's approximation, then hydrodynamic equations are replaced by the

following hydraulic equations:

0 w 0 Q0
+ = 8
J 1 ox (8)
o(QV 2
109 1 (© )+a)aH—a) ioz——Q =0 (9)
g ot g Ox ow K
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where w is the stream cross-section area;
Q is water discharge;
V' is average stream velocity value;
H is stream depth;
i, 1s bottom slope;

ir 1s hydraulic resistance slope;
K= a)Cth/E is water discharge modulus;

Cy;, 18 Shezi coefficient;
R is hydraulic radius.
Clearly, the basic equation (8) of transportation of substances has to be reduced to its one-
dimensional variant. This is done by Boussinesq approximation method in the following manner.
First, the equation of convective-diffusive transportation of chemical and bacteriological
substances is integrated with respect to the current height coordinate taking into account the
variability of integration boundaries. As a result we obtain a two-dimensional equation. Next, by
integration with respect to the transverse coordinate we obtain a one-dimensional equation, which,
if we take into account the specific character of the considered problem and make use of

discontinuity equations, has the following form

oC " oC _D o°C B (qu )b/z _(qu )—b/z _(K_ijc (10)

o ox ox’ ® ®

where (Cg,) is the lateral convective stream of a substance.

Thus, equation (10) describing the processes of transportation and transformation of chemical,
biochemical and bacteriological substances in different water systems is a strict result of general
equations of physical and chemical hydromechanics. Therefore, the combined use of equations
(10), (8) and (9) yields correct and reliable results which characterize water quality at the time of

investigation and allow one to make prognosis for the future.

CALCULATION RELATIONSOF THEORETICAL
METHODSAND THE SCHEME OF THEIR APPLICATION

Using the calculation relations derived by Tbiltskalgeo, we define in the first place those
pollution loads which flow into water system from various polluting sources. For the sake of

brevity, below we give only some of the basic relations.
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1. Defining pollution loads of agricultural origin

An average annual quantity of fertilizers washed by rain off the fertilized soil (kg/ha) is

defined by the relation
i=Al.-Kl.3£—1 11
G, .

where G; is annual quantity of the i-th fertilizer per one hectare of soil area (kg/ha);
h is average annual thickness of an atmospheric precipitation layer (mm);

h* 1is average annual thickness (mm) of precipitation layer for which the fertilizer is
not washed-off;

A; and K; are respectively the coefficient of fertilizer solubility in water and the net
weight of the dissolved fertilizer.

Relation (11) also enables us to define pollution loads at the time of ploughed soil irrigation.
Then in formula (11)

h=0,1-W, (12)

where W, is the irrigation water quota.

The quantity of polluting substances washed by rain off the pasture-grounds, where cattle,

sheep, goats and other agricultural animals graze, is defined by the relation
G=2,411510" w\/EC 2(8,)+1,15-10° M\/EC -;((é)})} (13)
76, 4 79, 4
where N, and N, are respectively the number of cattle and the number of sheep and goats;
P, and P; are respectively the quantity of cattle fecal masses and the quantity of sheep
and goat fecal masses per day;
a 1s a ratio of the fecal mass portion washed-off by rain to the total fecal mass quantity;

. 1s the coefficient taking into account the quantity of feces which come into contact

with rain water and are washed-off by molecular diffusion;
D is the molecular diffusion coefficient;
C is the concentration of the investigated polluting substance;
v is the feces specific weight;
7 is the rainfall duration;

o, and o are respectively maximal value of cattle feces layer and maximal value of

sheep and goat feces layer.

10
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2. Defining pollution loads produced by public service facilities
The quantity of bacteriological pollutants (Escherichia coli and other bacteria) which

percolate into river waters from cesspits is defined by the relation
kx,
Gpeon =9 Nj ne C,g.c(»h € % (14)

where ¢ is the fecal mass quantity (I/day) per person;
n is the population number;

N; is the number of cesspits;

0 . . e .
C; ¢, 1s the initial concentration value;

k is the bacteria destruction coefficient (1/day);
x is the distance from a cesspit and to the river (m);

V' is the percolation velocity.

3. Defining river water pollution loads produced by heavy
metals from industrial enterprises, house construction and transport
Pollution loads (heavy metal concentrations) of river waters are defined by the relation

3 4 C -3 Ff’ Cma‘F
ij:na-77d~Q{(C,C+Cbc)-klj+10 €, 2 0.032:107 1=, (1=, ) Lom, Tt 09

where C,. and Cp 4. are respectively the heavy metal concentration in suspension and the

heavy metal concentration in river bottom sediments carried by river stream;

kl;1s an average percent abundance (Clarke) of j-th metal;

C; is the total heavy metal concentration in river drifts;

Cnj denotes concentrations of heavy metals in river water in the case of its
anthropogenic pollution.

C, 1is the mineralization index of the river;

C i is the annual intensity of pollution with heavy metals brought to the river from
industrial enterprises located in the water catchment basin;

F is the catchment basin area;

n is a ratio of the number of days with intensive rainfall to the total number of days in a
year;

O is an average annual water discharge of the river;

Fy is the area grown with vegetation in the water catchment basin;

my 1s a ratio of the number of rainy days with positive temperature to the total number

of days with positive temperature per year;

11
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Tas s 7, Ma are the coefficients of a decrease of total heavy metal concentration due to
ionic absorption, adsorption as well as due to absorption by plants.

After defining the pollution loads and the transportation of pollutants to rivers (or canals), we
can describe changes occurring in the concentrations of pollutants during their transportation by
streams using the following equations in which destruction and dissolution processes are taken into
account.

1. For a continuous flow of pollutants into the river from the adjacent territories we use

Czﬂ(l_k.iJrkzxz +Ciy.qiy.L.(ijn ﬁ_k'—L(lj +L(1) 1 (17)
0 vo2rr) o(m+1) \L)|L Vv(n+2)\L) V*(n+2)\L) n+3

where L is the total length of the river part under consideration;

x is the coordinate of the section where the pollutant concentration is defined;
0,, C, are respectively the initial water discharge and the background concentration;
n is atmospheric precipitation or underground water inflow intensity index defined by
hydrologic calculations.
2. For a discrete inflow of pollutants, the concentration for any section located a distance L

from the original section can be defined by the relation

I AC)
C;forO e 4 +szQm e o
C,= " (18)
QrO + Z Qm
m=1

where Q,, and C,, are respectively the inflow discharge and the pollutant concentration in the
inflow;
I, 1s the distance of m-th inflow from the initial section.

3. An expression for water quality prognosis for lakes and water reservoirs can be written in

the form
C=C,-exp| - &Jrk Y PO 1—exp| — &Hc v (19)
w O s +kW w
where Qougiow and Qinow are respectively the outflow discharge and the inflow discharge in
water
reservoir;

W is the water reservoir volume.
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The above-described calculation methods make it possible to define the following main water
quality characteristics:

1. General physical and inorganic characteristics such as temperature, pH, dissolved oxygen,
saturation with oxygen, specific electric conductivity, total quantity of dissolved substances,
suspended substances, hardness, chlorides, sulphates, iron, manganese, ammonia nitrogen, nitrite
nitrogen, nitrate nitrogen, phosphates and total phosphorus quantity.

2. General characteristics of organic substances such as chemical requirement for oxygen,
biological requirement for oxygen (BROs), organic hydrocarbon, extracting substances and organic
nitrogen.

3. Indices of pollution by inorganic substances of industrial origin such as mercury, cadmium,
lead, arsenic, copper, chrome, cobalt, nickel, zinc, total cyanide content, fluorides, free chlorine and
sulphites;

4. Indices of pollution by organic substances of industrial origin such as phenols, oil products,
pesticides;

5. Biological indices, Pantle-Buk's index, Sladecek's modification and coli index.

To conclude, it should also be said that the methods proposed by Tbiltskalgeo make it
possible to define other water characteristics, too, by modifying and adapting the above relations to

each concrete situation and according to the customer’s needs.

13
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CELLULAR POLYSTYRENE ASA COMPONENT OF ANTICORROSIVE
PAINT-AND-VARNISH COMPOSITION COATINGS

D. Chkaidze, Z. Megrelishvili, N. Dondiladze

Shota Rustaveli State University, Batumi

Abstract: The possibility of usage of cellular polystyrene waste in paint-and-varnish compositions
is considered. Some anticorrosive properties of the experimental composition (porosity,
water absorption, corrosive resistance) are studied. As a result of accelerated
anticorrosion test done in 3% sodium chloride solution the corrosion destructions are
fixed. For the comparison a well-known paint-and varnish composition with the
analogue properties was used.

High protective properties of experimental composition are stated. Simul-

taneously the possibilities of the environmental improvement are defined.

Key words. cellular polystyrene, corrosion, paint-and-varnish composition, anticorrosion

characteristics, ecology.

1. INTRODUCTION

As it 1s known since ancient times the varnish-and-pant coatings are traditionally used for
protection of the surface of different metallic constructions. Today many types of paints of special
using are known. They quite effectively protect the surface of metals from damages for a long

period [1].
2. GENERAL
In the technology of getting compositions of varnish-and-paint coatings the scientifically
based usage of industrial waste for improving inhibitor property of coatings is separated as one of

the progressive ways. At the same time the reclamation of the industrial waste causes the

improvement of environment. One type of industrial wastes is packaging material of foam
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polystyrene (or so called foam plastic) used for packing of television and radio sets and devices
requiring special care. After unpacking the foam polystyrene becomes industrial waste which is not
dissolved in water and in some period of time is grinded mechanically and pollutes and effects the
ecology of environment.

The aim of researches was the definition of the possibilities for using foam polystyrene as a
connecting component in varnish-and-paint compositions. The table gives classical content of foam

polystyrene [2].

Polystyrene data
Name of components Fraction in %
Foam polystyrene 33,0
Benzene sulfonyl hydrazide 0,7
Petrolium ether 44,2
Ehanol 22,1

Foam polystyrene is one of the wide spread polymer which is widely used in varnish-and-
paint coatings. Corrosion preventive properties of aluminum pigment are also known [3]. Thanks to
its coating property and because of its thermal stability and metallic brightness the aluminum
pigment is often used in the composition of protective coatings.

Definite amount of foam plastic was dissolved in organic solvent (turpentine, toluene). In the
received solution the aluminum dust ITAII - 1 of 10-15 % according to the mass and also the
plasticizing agent (colophony) were added and so varnish-and-paint composition for the following
experiments was received. The well-known varnish-and-paint composition is alkydstyrene enamel
MC-1181A, which was taken as a prototype. It presents inhibitor suspension of alkydstyrene
varnish and aluminum pigment with addition of drier.

The well-known and experimental varnish-and-paint composition was evaluated according to
the following indices: porosity (Fig.1), water absorption (Fig.2) and corrodibility (Fig.3). Porosity
was defined by chemical method, water absorption by paint layer and corrodibility by acceleration
method with 3 % solution of sodium chloride [4]. The data of the experiments are given in figures

below.
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Fig.1. Por osity of the coating
a) Well-known composition (M C-1181A); b) Experimental composition.
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Fig.2. Water absor ption of the composition
a) Well-known composition (M C-1181A); b) Experimental composition.
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Fig.3. Corrosive damages of coating
a) Well-known composition (M C-1181A); b) Experimental composition



Joamobgobg®os, Nel-2(9-10), 2010 — Hydroengineering, Ne1-2(9-10), 2010 — I'mnpoumxenepus, Ne1-2(9-10), 2010

The investigation showed that experimental varnish-and-paint composition by its
anticorrosive property is not inferior to well-known varnish-and-paint compositions but according
to some indices (water absorption, porosity) is even better. From the above mentioned it follows
that the usage of foam plastic, which is an industrial waste, in varnished-painted compositions
allows, on the one hand to get effective coating and on the other hand, it gives the opportunity to

reduce ecology pollution of environment.

3. CONCLUSION

According to the data of 2004 only in Batumi the number of foam plastic sold together with
the goods from retail outlets is 1.5 ton during a month. Therefore, we can get 9-10 ton of

anticorrosive paint. According to these data economic effect of one ton of paint makes up to 100 —

150 US dollars.
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--------- m
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agb®ogoo 1
n
1 2 3 4 5 6 10
m
2 4 2.5 2 1.8 1.6 1.5 1.3
3 2.25 1.63 1.42 1.3 1.25 1.2 1.12
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SO
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q
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4o ddgbgoemmdbols aoM9dg. Lods@mggamdo x g 3owgy s@OLgdmdls 30@Mmdgdo, dgdm@-
hgbogno LsdgEbogim Jodgdols — 0bgobgd-@gdboggdo 3g@lmbogmols s domoan jgo-
050307900 bganmlbgdol Igdggmbdom, aobsbawgli d3zoMg godos®o@osbo @gdbmam-
20900 35bJobo-oboas®gdol s bylGo  bganlbsTymgdol  Fomdmgds.  ©mglsg
sOLYomdlL  Lofo@mImm godmmdgdo ©s goegg ©odhs Lobodbm  3oMg0, GOMIgeoms
aodmygbgdom dgboda gdgenos s@m@dobogls 309 ggemdols gl @smygdo.
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2. d0600)0R0 65VOK0

Logogoosgms,  Gmd  Lojo@mggaml 393 ,,dbgdgdos™. 3 Gg@dobls  094gbgdls
doMgo0ol  9b0gg@Lodgdol  3Gmygbma@o, 2003-2005 §Fagddo 99 3G9bowgb@ols
9306m3ogy@ Idhgzgems Loddml byanddwgsbgemo adgam@o dgbJoy. sbgmo 343 3mEsb
ofmboli. dolo Jgdbydydgds godmofgos olgmo 3mI3mbgb@gdols b@sd, GMIgamsz
B0bogyg®o Fmbs @ o5als g.0. 5@ s@ol IsFg@osgy®do 3GOmEY]Eo, Gmdgmoi bOwol

339960L  o(gO0o@yd  EeOgmonl, boge ob, @3 s@ob: gergHOmbymo  gobds,
09@oEogeo  dmdbobydgds, (08OYE0  0bBM@IS@G03s,  Bgega3mdgboo09d0, M-
d0bbglo @s Ubgs, dbmme  doygxgdol dggbgool dodwobotyg Lsdygsmgdgdos, @i
bobobol oo gg@ [oowygds. bomgeros, @M of Lowsx o@ o@ol [o@dmgds, o6
30moMEgds 30{39e0mds, 5@ sOLYomdl 390L3gdHogeo g30mbmdogs.
aobgobogrmm  Omym@ @meols sbodgdgb  sdg@ogzgeo  g3mbmdolBgdo  Lofo®dmm
396d3osl. o3 gybjiosl 0ygbgdgb 03 oM oo gdgdol s@{gdobomgol, @ma-
wgdoi  [omdmgdol  goJ@megool @omegbmdols ©o  FoMImgdyeo  3GmyJiool
JoEgemdsl do@ol s@lgdmdl. Fo@mdmgdyamo 3@mwydiools dmEymmmds
Y=AF(L,K,H,N), (D
ooz F gg9bios 830h39690L, oy Gmam@  dgglodsdgds Fomdmgdol go@m@gdo
30mJ3ool 3odmdggdsls
A @ggoo slobogl s@Lgdyen Lofos@dmm B gdbmemaogdl, @mdgemms aobgo-
050905Lmob  ghmo A4 obdEgds s [odImgdol goBm@gdols bgdolidog@o
M3@odogy®o 3mddobsioobomgol g3mbmdogols ggaosbmdsi do@yammdl;
L — @obs®xgeo damdols Gompgbmds;
K — gobogyg®o 3o30@smols @omgbmds;
H — 5053056990 go30@ools @omogbmos;
N — 59bgd@ogo Ggly@lgdol @omwgbmds.
daogogo  Lofo®Imm  gubios boslbosmpgds mgolgbom, @mIganoi  bmdogros
dobd@odols dgdogo  gguagdol Lobgmom. myggzo Lofo®dmem  gyubjiosl dobd@edols
d9©dogo 9393905 osboboosmgdl, 35dob Fo@mdmgdol goBm®gdols gom@dopgds 3G MY I-
300 25dmdggdols gom@doggdols 0fg93l, o679 Lofo@dmm g3ybjiosl dsbd@odols -
d0g0  939890> Sbobosmgdl, mygzo bgdoldogmo ogdbomo x-mgols doGmgdbyaos dgd-

g0 godembobyagdos:
xY = AF(xL,xK,xH,xN) . (2)
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amEgbsg x=2, m@dspegds [o®dmgdol goddmagdo, @ol dgogaswsi bogds
309 J300l 3o3mdggdols om@doygde.
doLdBodol gg9ago0l 3gdogmdols mgoligdol Lofomdmm g3ybiogdol dgdggmdom
dgodengds ogoliggbom, @md my x=1/L, 3590b (2) Gmermds doowgdls dgdwge Lobgls:
Y/L=AF(,K/L,H/L,N/L). 3)
o), Y/L s60ol moomgymo 396mdgeols dog@ 30mogdGool gsdmTggds, Goi Fs®-
dmgogmdol dohggbgdganos. Gomamods 30h39690L, @™ dOmIol bogmyzng@gds @sdm go-
©gogmos  To@mdmgools mommgymo goJ@m@ol 03 @omgbmdsby, ®mdgmoi dmwols
I00gge  d0dgdoggby, oby momm  Jmdydagaby  o@Lgdgm  Goboggd  godoGamby
(K/L), 505305696 go30domby (H/L) wo 39695603 Ggbn@lgdby (N/L). 3Fs®dmgd-
@emds, obggg 333gm@e ©sdmgogdygeos B gdbmemaogdols asbgoms®gdol wmbgby,
@obog 4 3gmoro 33ohgghgdl. (3) Hmmmds fs@dmgdarmbol mmbo syGomgdgmo
©gBgHdobobBol  domgdsGogyg®o hobo{g@os. Lofo®dmm 3@OmEglbol s@bo olss, ®m3
3930300 3a0gdo®o 93939000 bobosmnwgds. OmMEgLsE gododowmols do®ago 0b@gds,
d530b 3o30@o@ol mommygygeo gOmgyeosb Fo®dmgdygmo @ods@dgdbomo 3Mmwydiool
oM gbmds I30M©gds. aMoxozgms© gl sbg aodmlsbgds:

3O30@ S0 L
000 He0

dmdydoggby

2. 9306mdogodo godo@omols do@spols
bOws 0fg93L dobo wsds@gdomo
90 ggeols Fo@dmgdol bsjangd
DAL

/

1. 930mbmdogsdo godo@smols bogargdo @omwg-
bmds, 0fg930s go30@ool mommygyero
- 05353 9d0m0 gOmgyeol Log@dbmd b@EsL.

N

!

Fomdmgdols dmEgmmds nommgym dJndydaggby
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30553030050 hobl, @53 YBOMm 0bOEgds  JodoHomols  @smegbmds,  IGYO
bogemgdo@ (303500  begds,  @oash  g35J3l  godo@ogols  bogemgdo 939y goe.
Joddmgdyero 3@meydiEool d9dwagbgdol aoblsbwgmgds dgdogaos:

L. g0bogy@o godo@ogo-dnfymbogrmdgdo s dgbmdgdo, @mIamgdoi Lojmbaols
> dmdboby®gdol Fo®dmgbdolbomgols odmoygbgods;

2. 5sdosby®o  godo@omo,  3mEbs s gbodo,  Omdgebsg  3d@mIgaro
aobosmangdols s 3@oJBogyero aodmioegdols gbom 0dgbl;

3. 39bgddogo  @gly@lgdo  —  Lojmbanols s  Jmdbosby@mgdol  Fo®ddmgdsdo
3odmygbgdygeo dygbgd®ogo dobogngdo;

4. B9dbmmmyoygdo mEbs — Lobmygopmgbols ¢bsdo, dgo®dboml LsJmbenols @o
dmdloby®gdol [o®dmgbols Logzgmglem, m3Godsgy@do abs, bg@bo.

393000l e gdo®o  939ag00sh  360dgbgermgsbo  goBo  godmdpobs®gmdls:
Lbgs  mobodo®  300mdgddo  Jg99bol  93mbmdogs  ¢gxnem  LiGsgs obdegds, oy
dobogol  Lofygolo  dpgmds@gmds  Lowo®odgs.  g3mbmdogy® bbby  Lofygolo
300md9b0L 53 bgdmJdggdsl, d33gmG0 bOwol 9539]d0 gfmegds. gl aue@olbdmdls,
Omd  EodsAsbgoms@gdygmo  Jggyebs  ggmbmdogydo b@ol @M  dowoen  {9d3l
>V 3L

>mbodbyemo  gdymgdgdo  oblsgym@gdomn  3b0dgbgarmgsbos  hggbo  J3gybols
9306mdogobomgol, Loswsx o@Lgdmdws dobobosmddgbgdgero, bybGo bganlbsFymgdol
ddgbgdgeno, bobgg@om aod@dodo s g gBOmbymo bgalofymgdol ©sdsdbowgdgero
Jodbbgdo. slgmo IHg(g9ammds o6 dmombmgl wow gbgdyg@ozge wobsbo®dyxgdl o
O3 oEo MomE bmdols Jobomgdols yodmygbgdsl.

d5bJobo:nddgbgoemmdedo ob by lo(ymmddgbgoermdsdo mobsdgw®mgg dmdbogno
530™MIsB0bgdygmo  Jodmbbol  @obsggado®gdemem s dobo  m@ysbobsiEoygen-9306m-
dogg®o bLAOYJB YOl Jnbofymdsw, LolEgdy@o sbogrobols dgmmegdol asdmygbgdom,
9bs 35b60LsbEg@ml Lofo®ddmm 30miglol dgdwgao gBe3gdo:

1. Jo@bbols Bgdbmermpoyg®o 30miEgbol @9biogdol sbsgnobo;

L1 @gdbmamaoydo 3GmEgbol m3g®s3ogdol dodwggamds;

12. gdbmemaoygdo 3GmEgbol donsgs®o bsFoggdo;

13. 3gdbmermaon® 36migLdo ho@mygemdol bjgdgdo;

14. Bgdbmempoyg®o 3GmEglol 0bpogooysmag®o  msgolgdy®gdgdol dsbobioo-
09dg@0 35M5dg@B®gdo;

L5, 03 355993 ®gool  a5bbobrmgds, @mIamgdoi osboboosmgdl @oy gOmbs s
0d539 G030l Bgdbmermaoyn® 30m3gbgdl, ©ydmo®mgdols mogowsb sbsgom gdemsw;
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3. LeOygamymgzomo 93mbmdogy®do ©s g3m@myog@se s@Msdoghy Ggdbmamyoydo
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Loogbmasb;

4.2. 35bgomomgdols Mggmeyi3og®o 3bol gogegbs Ggdbmmmyon® 30m3gLby;

5. Bgdbmemyoyg@o  LolEgdgdols Lbgopslbgs @mbobsmgol @sdsbobosmgdgero
3o@d geo @0 353300 9d0;

6. Bgdbmermpoydo Lol gdgdol osd@doiools dohggbgdangdo bolLEo, Jgmoges-
sliofgmdo, ggeogasbsds®@mo s dmdboao Lofo@mdmm 3OMEgLgdol sbgdagolsl;

7. Badbmemyoygdo Lol gdgdol Loodgommds;

8. Bgdbmemmyoydo LolRgdol dEomg LHsoydmds s 3306  M3gASEYEMdS,
@53 Lodyoagdols  odgnggs  2o0bo@@ml  dOMIol  bogmaogdgds s dgdEodogl
Lo{o@dmm go@mnmdgdo;

9. Fo@dmgdol B 9d604390-93mbmdogg@o dohggbgdbengdols mbols sbisdomengdansw
bodydom  dognols, Lodygoemgdgdols s Fgdbmenmyoygdo 30mEgbol ©mbggdol dgee-
Lgdo;

10. ba3OmgdHo goesTggaH0mdgd0l ggmbmdogg@o 989l aGmdol yobodjgggee
593080 gdgeos oM do s@Lgdgeo bodobm Fgdbmemaogdols sbogrobo s dggaligds,
Goms Jmddgo Ggdbmmmaoyg®o 3Om3glgdo dggsedmm Lad@mgd@mb.

aobbogogeo Logombgdowsb 203mdobs®yg, sl®ymgdymmo Lofo®dImm (3050l
Lo{o@3ml  (Jodbbol) LEgaygmagomo, gods@mygeo  3dgdomdolbomgols  syEomgdgenos
dodmgols LOgerymgowmo, 9939Jd®0 d969x39630, Gmdgmoi aoblsbmg®sgl 3ogogro-
bgdgmo Lodsb@o ggmbmdogol wmbgl. 89bgxd9b@0 (30gogobsizools god@m@os, ol
9b@9bggeymazl  30g0@obgdym  dgfo@dgmdol, oby  gbgxdgbBo s@oli  do®mgols
LobEgds, @mdmol gm@dodgds brgds g3mbmdogol Lodbsb@m dgdobobdgdol bgaog-
@ agbom. doogo®o Mgbyg@lo, OMIgelsi Feomdl dgbgxdgbBo, swsdosbgdos; dgbgxg-
Aol dJoegsfgmds s@ol 9Fyzgdo 3Om@Egbo, @mdgeroi dgoiegl do@mgol d@ogoa
3905305 s Jobo sdsbaslosmgdgano msogoligdy@gdss yowsfyggBowgdgdbols dowmg-
b0l ogerg@o  boboosmo, GOmEgbsi o3> 9 03 3OMoegdol  dmygodgdolsl ol
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©0gogemdl PaOmYm asesfyggBoamgdsl. gl o®ol do@mgol 3GmiEgLdo bgdoldog@o
373539 Logombols dmago@gdols 3gedobszoyg®o dmdgb@o.

Lofo@mdmm  30m3gLgdols 39bgxdgbdols ©s d9bgxg@ol dmegsfgmdols gobbem®-
(309 gdolsl, gdmsgdglbos dgdogao g@o3gool gomgomolifobgdos:

1. 39b9xdgbBo — bgarmgbgds ©s dgEbogmgds, oby dodmgol odmLomgds
©og9dbgogmo dgbog@gme dowzgdby;

L1 3969x900L dmpgofgmds  ©s  Igbgxdgb@ol  LolBgds. dobo  gybjiogdo
M®yob0bosoygmo  dgdomdolsl. Igbgx gdol Gma@o Lodsb®m YOmogOhmmdol Lolidg-
dodo o 989JBYOMdols gmb@Mmeno.

12. 39bgx896¢ 0L  g3mbmdogydo  gomgdm. dgbgxg®ol  ImJdggds, @meabsg
sOLYOMAL oo Lofo@dmm  dobo®o, dodgeby bo®Eogmogds ™®3gMs30gdo.  Lodg-
@gx3mbm Loygd®gdolsl bgdolidog@o Lodysiool dmago@mgds, Gmalsi dgowggero ©s
dod{megdgero  In@0a©gdosh 3OmEyJiool @oliby o obpgbgh o3 Igmsbbdgdols
@go@oboiosl. dmmbmgbols ©s dofmegdols 30Mmbgdols aomgogolifobgdom  bpgds
BOLRd g0 gdo;

2. 3969x396@ 0L gubjaoyg®o  Dobss@lo  (dgdggemds):  dobbgdol  owygbs,
5293950 gbs,  m@ysbobsgoymo  Logombgdo,  3g@Lmbsgnols  dodmgs,  dmJdgogdols
2o0JBonMgds, MgaE0®gds, 3mb@Omao, dgogagdol sbogobo s dgxaslgods;

2.1. 99bgxd9bBol dobbgdoli goblobrgds Lofyobo, Fygogmgoy@o ©s Lodmermem
dobbgdol gomgogolifobgdoom,

22, o g85Mgds: LHMSA Y00 ©s BoJBodamo 2gademgods; obsbodxgdo s
dobodo, Oglyg@lgdo; godao 29adol bodbgdo; serBg@bs@ogemo agads; dobbgl-g99ds,
dobbgdo d0bbgli-3935T0; sdoGgoomo ©m3xdgbGoGos; 3mbliygaBo30goo;

3. 3969x3gbBol  m@gasbobgds:  dos@mgol  LobEgdol  LEOYJGgOgeo  bjgdgdo;
dOdol gobofomgds s b3giEosgobsios; bymolygagdols dds@mggamdols 30500
bobo; 35bygbolidygdermdols aogmas-@fdybgdyemmgdgdo s 3obygbolidygdgero 3o@gdo;

3.1 s@sdosbo  dgbgxdgbBol  LolLEgdsdo: 3g@Lmboamols  dg@bhggs, obsibowo
domgdol dglobgd, wododeggdol 3@miglo: aologd®gds, BglBomgds, aswsfyggdomy-
b0l dowgds;

32. bymolyggagds s os@bdygmgds: @Fdybgdymgdgdol ©gmgao®gds, dm-
G035305, ©o30bsblLgools Fgosmmgdo, 3mbG@meo;

4. (oddmgds s doM3gBobao:  Fo@mdmgool  Ladmermem  3Omeyddol  dowgds  ©s
‘dgdm[dgde;
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4.1. bofo®@dmm m3gasiogdol do@mgs: dofol dgbyoegs ob oxo®s; dOMIS ©o
39303 oe0;  mgom@oMgdyeagds, bo®olbo, dodspol  dgbobgol dobobdgfmboanmdbs;
30mabmbo®gdol dgommwogs s gl g gdangdol sb@ols yomgoeolifobgds;

42. aobowgdol g9bJ30o-LA®YJByds s dgdowagbenmds, dysdsgangdo, do® g
Gobagao dnwgs(gmdols 3GmEgbols do®mgs;

43. bo@olbol dodmgs: bodolbol 3mbB@meno, Lggdydo osa®sdgdo, dowo-
LgdMo 2M5%x03900. 3ObEAMol 3AMm39Ldo 390 Lmbogmols Logmggemsm ho®mgo;

44. 20057939000 gd9d0l  domgdolols syEoggdgamos @Gmam®i Ifs@Imgdanols,
obg dmIbds@gdanols gloJmermyools, sp®gmgg Lbodmog@mdm dmmnbmgbgdol, bmEosey®o
200 gdml s gzmemaoy®o dombmgbgdols yomgsaolifobgds.

5. oo 4POoE®gds gmdmds 30Mg353doMmgol s Log@msdm®oliem Lobmysmgo-
@0g >b@L.

3. R5L33bS

aobbognygemo  Logombgdol a55b@gdols doggogo®m sliggbodpyg, O™ LoJo®mgy-
el 369739emdsl ol 3m@BgbEosgo so@m®dobml s gobsgoms®ml dobobomddg-
bgdgeo, bgebefymmddgbgdgemo, Iygdydo s 33900l IMgFg9ermdols Jodbbgdo, Gow-
aob do®mgols, ggmbmdogol, dgbgxdgb@ols ©s o 39@0byols s@bodbymo Lsgombgdols
aobbogrgsd gg50hggbs, ™I olobo Joglswsygds yggers bgdmo hodmmganogn LoFo®Imb.
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J60d@3IL0L NSRM3B560 35FbROL
330B030RIA 30R0ORINNRISIdHBI Rd3303Jdd

0. 353535, 0. 35353
(LoJodmggeml Bgdboggdo 9bogg@lodgdo)

9bogdyg: gobboanaaros 9ba a@igbol mos@mysbo  jo dbanol Jodwgds@y Bg@odmmos by
o@lydaemo bobodswarm boymwgb Jbger by (Jowsgro bobaybBob boggarmdolb
boogemdggaro) 2000 [aro@sb ho@s@mgdaaro aobmdagdo, s@mbgdaaro (dgderm-
boboaro) do@ 930l o @yig@gd0l  @gg0bos. godmmgdaaros  dyxg@gdaaro
Ibs bGgds o mgm@monmse  sbsdmmydaamos, Gmd sbgmo Iobablsggdo
™809J5930L  ImboBm@mobgolbmgols 9dxmdgbos bosBomwgl 3mmobmbloanymo
3069930l (9@ 7a0 Jmarogmbgdols bobom) gobmdsgdo Lodswangms garg-
J3Bm@0b Lo dnoangdom, @iz oo gobaEwol ggmwgboydm gobs bmdms bo-
babsgb o dgnobydol boodgwermdsh.

boggobdm Lodyggdo: bobodswmere Jbgaro; scomds; dog90; J5@y900; 9390950 88 990;
LI

1. O33R0

96390390l mommgsbo 3odbogo sdgedo Fo@mdmoagbl dlmg@omTdo yggesby
domogn  mommgab  3odbogol. dolo  Lodswergs 2715 3, @o3 94308520 9b@g®os  100-
Lo@oygaosbo Loibmg@gdgamo bobaol. godbaol Log®dg mbgdbyg dgowygbls 730 3-Ls.

Sbgmo 9bogogy@o boggdmdols dpa®omdsby, Loodgommdsbs s dJol Jodwgdomy
3IOEMR0gB  Jobgdby  ©oggodEool  woro  gydorwgds  gmdmds.  3dgbgdemdoly
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Fogas. b'dodos dgdmbggggdo, Gmegbsg 2gmegbog®o asbmdgzgool Logydgger by dg-
Lodangdgano gobos mogo@sb 5239300 9d0bs @00 Labogsmm 3Gm3glgdo.

3bmdogros, O™ mowmgsbo 3odberols (3moEg®o, dggoEedos, 3odbosgo Lodsw-
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33390050 a50boG©s momJdol dghg@gdymo xmdol gRMAIsE0s. 1978—-1980 (eng-
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PE®EPATDI

V]IK 627.841

OCHOBBI TEOPETMYECKOW PACYETHOUW METOJMKHU, PASPABOTAHHON B «TBUJI-
HKAJITEOy. I'oremmann JIJ., Xatuamsuau J.b., AckypaBa 3.U. / T'uapounxenepus, Nel-2(9-10),
2010, c. 6-13.

Ha OCHOBC CTaTI/ICTI/I‘-IeCKOfl 06pa6OTKI/I MNPpUBOAUTCA CpPABHCHUC PE3YJILTATOB THAPOXUMHUYCCKOTO
aHanm3a, MPOBEIACHHOTO B jabopatopuu «TOMIIIKANTE0», C COOTBETCTBYIOIIMMH PE3yJIbTaTaMH, MOITYICH-
HBIMU C IIOMOUIBHO TeopeTquCKOﬁ pacquHOﬁ MCTOAUKH, C NCJIBIO BBISABICHUSA KOPPCIATUBHBIX CB)I3CI>'I
MECXIYy HUMHU.

BBIHBJ'IGHI/IC 3TUX CBHBGfI HUMECT 60J‘IBH.IO€ 3HAUCHHUC B TCX ClIydadX, KOrjga u3-3a psgaa NpUYrUH HE
yJaeTcsl MPOBEJICHUE THIPOXUMUYECKUX aHAJM30B, U OIpEJeIeHUEe NoKa3aTesel 3arpa3HeHU MTPOUCXOIUT
Ha OCHOBC BaBI/ICI/IMOCTef/i TeopeTI/I‘{eCKOfI pacquHOﬁ MCTOAUKMU.

XUMHUYECKUMHA aHAJIU3aMU U 3aBUCUMOCTIMHU TCOpCTH‘ICCKOfI MCTOJUKH OIPCACIIAINCE ITOKA3aTCIIu
3arpsi3HCHUA IJId ABYX Pa3JIMYHBIX PCK: IJId p.MTKBapI/I — I'’I€ IIOKA3aTCIn Bar‘pHBHeHI/If/i BBICOKHEC U IJId
p.AparBd — BOJIbI KOTOPOTO 3arps3HCHbI HE3HAYMUTEIBHO. Takoi BBIOOP JaeT BO3MOXKHOCTH IPUMEHCHHS

TeOpeTquCKOﬁ pacquHoﬁ MCTOJUKH IJI PCK, UMCIOIIUX H_II/IpOKI/Iﬁ AWana3oH 3arpsA3HCHUS.

V]IK 628.1

METOJJUKA VIIPABJIEHUA TIPU TTPOBEJEHUWN SKCIIEPUMEHTOB, CBS3AHHBIX C
BOJIHOI' EHEPAL[I/IEPI. I'sesecuann T.J1. // Tunpourxkenepus, Nel-2(9-10), 2010, c. 14-18.

[IpennaraeTcs HOBas MeETOJWKa oOOecledeHHs HEO0OXOJWMOTrO pekHMa BOJHOTEHEpalud B
THJIPAaBIMYECKOM JIOTKE JIJIsl MOJISIIMPOBAHUST MOPCKHUX BOJIH PAaCUETHOM (MaKCHUMAIIbHON ) BBICOTHI.

VYka3zaHHas METOJHMKA SBIACTCS OCHOBOW MpPH TMPOBEACHHUH DKCIEPUMEHTOB I yCTAHOBJICHUS
3¢ (heKTUBHOCTH padOTHl MPeajaraeMoro OOTEKaeMOI'o COOPYXKEHHS Ha MOpPCKOM Imienbde, KOTOpoe
YKpEIUIIeTCsl €O THOM TpocamH. HasHaueHHWeM 53TOr0 COOPYKCHHUsS SBISICTCS YMEHBIICHHE BBICOTHI

IOTOPMOBBIX BOJIH.

V]IK 628.12.002

MNEHOIOJIMCTUPOJI KAK KOMITOHEHT AHTUKOPPO3MOHHGBIX JIAKOKPACOYHbBIX KOM-
O3ULINIA. Yxanmze JI.T., Merpeaumsuin 3.H., Jonaunaxze H.I'. / Tuapontmkenepus, Nel-2(9-10), 2010,
c. 19-22.

PaccMoTpeHa BO3MOXKHOCTD HCIIOJIB30BaHUS XO3SHCTBEHHBIX OTXOJIOB IMOJUCTUPONIA B JAKOKPAcod-
HBIX KOMITO3UIMIX. M3y4eHbl HEKOTOPhIE aHTUKOPPO3UKWHBIC CBOWCTBA IKCIICPHUMEHTAIBHON KOMITO3UIIMH:
MOPHUCTOCTh, BOJOMOTIIOLICHHE, KOPPO3HUOHHAS YCTOMYMBOCTh. B pe3ysbTraTe YCKOPEHHOTO aHTHKOPPO3HiA-
HOro ucneiTanus B 3% pacTBope xJopuja HaTpusi 3a(pUKCHpPOBAHBI KOPPO3HOHHBIC paspylieHus. s
CpaBHEHHS MCIIONIH30BATM U3BECTHYIO JIAKOKPACOUYHYIO KOMIIO3UIIHIO C aHATIOTUYHBIMU CBOHCTBAMHU.

Y CTaHOBJICHBI BBICOKUE 3aIIUTHBIC CBOMCTBA AKCIIEPUMEHTAIBHON Kommo3uiuy. [lapamiensHo ycra-

HOBJICHBI BOBMO)KHOCTH yITyUIICHUSI COCTOSIHHUS OKPYKAIOIIEH CPebl.
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VK 62.574

BOITPOC BE3OITACHOCTHU CTOYHLIX BOJ, UCXOAUIMX N3 TOPHBIX ITPOM3BOACTB.
MexkBaoumsin H.W., Kuknanze H.T. // I'napourxenepus, Nel1-2(9-10), 2010, c. 23-27.

PaccMoTpenbl yTH coOMIOneHUs O€30MaCHOCTH IIEPCOHAa, paOdOTArOIIEro B TOPHOM ITPOM3BOCTBE, a

TAKXC BOIMPOCHI OYUCTKU CTOYHLIX BOM, HCXOAAIINX U3 T'OPHBIX MMPOU3BOJACTB.

YJIK 338.657

SODEKTUBHOCTH UCIIOJIb3OBAHUS ®AKTOPA MHBECTUIIMOHHOI'O ITIOTEHITUAIJIA.
Kuxnanze H.T. / Tuppounxenepus, Nel-2(9-10), 2010, c. 28-33.

PacCMOTpeHBI pa3IndHbIE TOAXOABI K OIEHKE COIUAIBHON 3(h(PEKTUBHOCTH HHBECTHIHOHHOTO
MOTEHIIMANA; 3a7a4ll OICHKH TNPHUBICKATEIBHOCTH M KOHKYPEHTOCITOCOOHOCTH WHBECTHUIIMOHHOM IpOr-

paMMBbI; 3aJla4i UCIIOJIb30BAaHUA (l)aKTopOB HMHBCCTUIITMOHHOT'O ITIOTCHIHAJIA.

VK 628.1

OBECIHEYEHUE HAJIEXXKHOCTHU ITEPEKJIIOYEHKMA BOJOTOKOB C OIITUMAJIBHBIM
PE3EPBUPOBAHUEM. Jladaun H.P., Knumuameuan JI.J., Hanpmumeuan M.H. // T'uapourxkeHe-
pus, Nel-2(9-10), 2010, c. 34-38.

PaccMmoTpeHbl mokazarenu odecrieueHus HaJeKHOCTH BOJIOTOKOB TPU POCTE YHCIIA MEPEKITFOUCHHIA,
MPOAHAIM3UPOBAHO WM3MEHEHHE NPOPMIAKTUYSCKOrO COMPOTUBICHHUS CHUCTEMBI BO BpEMs aBapuu Ha
yuactke. [IpuBeneHbl K03(h(UIMEHTHBIE TOKa3aTeNN s Pa3HbIX KOMOWHAIIMM BOJIOTOKOB M KOJHYECTB
Y4aCTKOB.

AHanmu3 K0O)MUIMEHTOB YKa3bIBacT HA WHTEHCHBHOCTH 1/\P umcia mepexmoucHWil, Ha cymiec-
TBOBaHUE 3HAYUTEJIFHOTO BIMSHUS W3MCHEHUH BEIIMYMH CHUXKCHHS PacxoloB. Bmecte ¢ TeMm, momycTumas
HOpPMAaTHBHAs BEIMYMHA CHIDKCHHUS PAcXOJIOB MPH PEKHME aBapUHHON pabOThl HE BO3pAcTaeT MPH YUCIIE

MEepeKIIoueHN m> 4 + 5.

V]IK 628.1

YCTAHOBJIEHME KOPPEJISLIMOHHONM CBSI3U MEXJY TEOPETMUYECKOUW PACYETHOIL
METOJIMKOM, OIPEJEJISIOIIEN KAYECTBO BOJbIL, U TUJPOXMMUYECKHUM AHAJIM30M.
Xarnamsuiaua J.P., baramsumm 3.T., Kapryamsum H.M. // T'uapoumkenepus, Nel-2(9-10), 2010, c. 39-42.

Ha ocHoBe craTtucTHuecKold 0OpaOOTKH TNPHUBEACHO CPaBHCHHE COOTBETCTBEHHBIX pPE3YJIBTAaTOB
aHAIIM30B, MMPOBEJCHHBIX B THAPOXUMHUYECKON nabopatopun «TOMNIKANTeo», U MPOBEACHHBIX TaM JKE I10
TEOPETUYECKOH PECUETHOM METOUKE, C LIEIbIO BBIABICHUS CB3H MEXKIY HUMHU.

XUMHUYECKUMH aHadW3aMU M TEOPETHYCCKUMHU 33aBHCUMOCTSMHU OINPEACISUINCh XapaKTEPUCTUKU
3arpsI3HCHHOCTH JBYX Pa3HBIX peK, peKu MTKBapu — IZI€ BBICOKM IIOKa3aTeId 3arpsSI3HCHHOCTH, U PEKU
AparBu, KoTOpas 3arps3HEHa HE3HAYUTENbHO. Takoil BEIOOp OOYCIOBIEH MPUMEHEHUEM TEOPETHUECKOM

MCTOAUKH IJId HIMPOKOI'0 JUarta3oHa 3arpsa3HCHUs.

YK 657

OCOBEHHOCTH VYETA M3HOCA OCHOBHBIX BO3MOXXHOCTEN. Beouamsuan H.JI.,
Pamazameuiau K.T., Bekya H.K., Pamazameuau M.T. // T'uapourkenepus, Nel1-2(9-10), 2010, c. 43-51.

Paccmotpensl Hanboliee TOMMYJSPHBIE B UCIOJIB30BAHUM METOJBI OyXTaNTEPCKOTO Y4€Ta B COOT-

BETCTBHH C MEXIYHAPOIHBIMH CTaHIApTamMu: 1) JIMHEWHBIH; 2) IPOIOPIHOHATBHBIA METOI N3HOCA 00BEMaA
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BBITIOJTHEHHOH PaboThI; 3) METOJ YMEHBIICHHOTO OCTaTKa MM METOJl YABOCHHOTO M3HOCA; 4) CyMMapHBIN
METOJ — Ha OCHOBaHHH TPAKTHKH.
B cooTBeTcTBHM ¢ HOpMaMM W3HOCA, MPEAYCMOTPEHHBIMH HAJOTOBBIM KojiekcoMm U o MCBO, mis

y4éTa MpOaHAJIM3UPOBAH HM3HOC OCHOBHBIX CPEJICTB.

YK 528

HEKOTOPBIE BOITPOCBHI OPTAHU3ALIMM U MEHE/DKMEHTA COBPEMEHHBIX MAIIIN-
HOCTPOUTEJIbBHBIX MMPOU3BOJICTB. Tep3anze T.M, Kaxuanu A.P., Kaxuanu M.P. // T'mapoun-
xenepus, Nel1-2(9-10), 2010, c. 52-58.

Paccmotpens! mpobiemMaTHYecKHe BOTPOCH BOCCTAHOBIIEHHSI M PAa3BUTHS COBPEMEHHBIX MAaIlWHOC-
TPOUTENBHBIX MPOU3BOACTB B ycnoBusAx ['pysuu. IlpoananusupoBan Bomnpoc, nouemy BBII Hamiell cTpaHsl
spisieTcst “jaerkum”. OLEHEHBI METOIbI ONMucaHus ()aKTOPOB IMPOM3BOACTBA M 00bEMa MPOHM3BEACHHOM
MPOAYKIMH C TIOMOIIBIO MapaMeTpoB MpPOM3BOACTBEHHOH (yHKIMH. OmucaHbl 3Tanbl IJIAHUPOBAHHUSA U
(hYHKIIMOHUPOBAHUS TPOM3BOACTBEHHBIX MporieccoB. Ha OoCHOBaHWM MpPaBHIBLHOW OpPraHM3AaIlMd U COBpE-
MEHHOTO MEHE)KMEHTa CYyLIECTBYEeT BO3MOXKHOCTH pa3pabOTKH ONTHUMAJIbHOTO TEXHOJOTHMYECKOI'O IPO-

necca.

YK 528

HABJIIOJIEHMS 3A BEPTHMKAJIbHBIMU CMEIIEHUSIMA APOYHOM IIJIOTUHBI UHT'YPHU
I'SC. MManapa J.I'., Hamaea T.I'. // T'unpoumxkenepus, Nel-2(9-10), 2010, c. 59-70.

PaccMoTpeHBl BOTIPOCH BBICOTHBIX apOYHBIX CETeH (Ha OCHOBE BHICOKOTOYHOTO HHUBEIMPOBAHU)
BBICOTHOU apouHo¥ mrotuHBl WuTYpul OC u mpmreratomieit Tepputopuu; mnpoBoauMmbix ¢ 2000 roma
Te0JIC3UICCKUX HM3MEPCHUI; PEeBU3UU CYIICCTBYIOIIMX MapOK M pernepoB. BreickazaHo oOlee MHEHUE U
TEOPETUYECKH O00OCHOBAaHO, YTO TAKOMY BaXXHOMY OOBEKTYy HEOOXOJWM MOHHTOPHHT B BHUJIE M3MEpPEHUN
TOPU30HTAIBHBIX CMEIICHUH (3aMKHYTBINM MOJUTOHOMETPUYECKUN XOM), a TaKKe H3MEPEHUS C ITOMOIIBIO

3JICBATOPOB, YTO HAMHOI'O ITOBBICUT TOYHOCTb I'€OJAE3NYCCKUX H3MCpCHPII>i " OLICHKY HaJICKHOCTHU.

YK 628.1

K BOITPOCY OLIEHKU ®YHKIIMOHUPOBAHUS CETE BOJOCHABXEHUS U BOJOOT-
BEAEHMA. Knumuameuan JI.JA., Haupaumeuaun H.B., Haupaumeuiau M.H. // Tuapoumxkenepus,
Nel-2(9-10), 2010, c. 71-76.

OYHKITMOHUPOBAHUE CHCTEM IOJaYd W paclpenesicHus (MIH BOAOOTBOJOB) B HACEICHHBIX MECTaX B
00IIIeM MOXKHO OXapaKTeprU30BaTh MO0 CYMMApPHOH JTMHE BOJONPOBOIA, €TO JUAMETPY U JABHOCTH.

CyImecTBeHHBIMEA  TTOKa3aTelIIMA  OIEHKH CEeTeH TpeiaraioTcs: CpPeOHEB3BEIICHHBIN JTHAMETP
CHUCTEMBI TPYOOTIPOBOIOB; CPEAHEB3BEIICHHAS IITMHA; CPEIHEB3BEIIICHHAS BEIMUNHA JABHOCTH.

[Tockonmbky MeEXIy ITHMH BEIMYMHAMU HE CYIIECTBYET CBSI3M (3aKOHOMEPHOCTH), IUISI Ka)JIOTO

KOHKPETHOTO CEPBHC-IIEHTPA CIIE[yeT pacCMaTPUBATh Ka4eCTBO (YHKIIMOHUPOBAHUS HHIHBUYIBHO.
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SUMMARIES

UDC 627.841

BASIC THEORETICAL PRINCIPLES OF CALCULATION METHOD DEVELOPED BY “TBIL-
TSKALGEQO”. L.Gogeliani, E.Khatiashvili, Z.Askurava // Hydroengineering. N1-2(9-10), 2010, p. 6-13.

On the basis of statistical processing the results of analysis received in hydrochemical laboratory of
“Thiltskalgeo” and the results received by theoretical method of calculations have been compared for the
purpose of definition of interrelation existing between them. Definition of the specified interrelations is im-
portant in cases when hydrochemical analysis for some reasons is impossible, definition of polluting charac-
teristics is possible by the method of calculations performed at “Tbiltskalgeo”. The analysis was performed
and calculations characteristics of polluting substances caused by anthropogeneous reasons and influencing
water quality were defined in 1988-2008. The analysis and calculations of approximately 40 characteristics
have been done. The analysis and theoretical interrelation of polluting characteristics for two rivers have
been defined: for the river Mtkvari where pollution degree is high and for the river Aragvi which is polluted

slightly. Such choice causes application of the method for pollution definition in a wide range.

UDC 628.1

THE REGULATION TECHNIQUE FOR CARRYING OUT EXPERIMENTS CONNECTED WITH
WAVE GENERATION. T.Gvelesiani // Hydroengineering. N1-2(9-10), 2010, p. 14-18.

A new method of ensuring the necessary wave generation regime in the hydraulic chute for modeling
sea waves with design (maximum) heights is proposed. The given method is the base for carrying out expe-
riments to investigate the efficiency of the proposed hydraulic structure which is fixed on the sea shelf and is
fastened to the bottom by wires. The structure may be used as a wave damper (for decreasing the height of

high storm waves).

UDC 628.12.002

CELLULAR POLYSTYRENE AS A COMPONENT OF ANTICORROSIVE PAINT-AND-
VARNISH COMPOSITION COATINGS. D.Chkhaidze, Z.Megrelishvili, N.Dondoladze // Hydroenginee-
ring. N1-2(9-10), 2010, p. 19-22.

The possibility of using of cellular polystyrene waste in paint-and-varnish compositions is considered.
Some anti-corrosion properties of the experimental composition (porosity, water absorption, corrosion resis-
tance) are studied. As a result of accelerated anti-corrosion test done in 3% sodium chloride solution the cor-
rosion destructions are fixed. For the comparison a well-known paint-and-varnish composition with analog-
ous properties was used. High protective properties of experimental composition are stated. Simultaneously

the possibilities of the environmental improvement are defined.

UDC

PROBLEMS OF SAFETY OF WASTE WATERS RUNNING OUT OF MINING ENTERPRISES.
N.Mekvabishvili, N.Kiknadze // Hydroengineering. N1-2(9-10), 2010, p. 23-27.

The means of safety protection of the personnel working at mining enterprises are considered; also the

problems of purification of waste waters running out of mining enterprises are discussed.

87



UDC 338.657

EFFICIENCY OF USING OF INVESTMENT POTENTIAL FACTOR. N.Kiknadze // Hydroengi-
neering. N1-2(9-10), 2010, p. 28-33.

Different approaches to evaluation of social effect of investment potential are considered. The prob-
lems of evaluation of attractiveness and competitiveness of investment program and the effectiveness of us-

ing of investment potential factors are discussed.

UDC 628.1
PROVISION OF WATERWAY SWITCHOVER RELIABILITY WITH OPTIMUM RESERVING.
N.Lapachi, L.Klimiashvili, M.Natsvlishvili // Hydroengineering. N1-2(9-10), 2010, p. 34-38.

The indices of waterway reliability provision at the increase of switchover number is considered, the
variation of system preventive resistance at emergency situations at the site is analyzed. Coefficient indices
for different combinations of waterways and site number are given. The analysis of coefficients shows the in-
tensity of switchover number 1/\B on the important effect of consumption decrease values variation. Be-
sides, the allowed standard value of consumption decrease in emergency regimes does not increase at

switchover number m>4=5.

UDC 628

ESTIMATION OF CORRELATION CONNECTIONS BETWEEN THEORETICAL CALCULA-
TING METHOD OF WATER QUALITY DETERMINATION AND HYDROCHEMICAL ANALYSIS.
V.Khatiashvili, Z.Baghashvili, N.Kavtuashvili // Hydroengineering. N1-2(9-10), 2010, p. 39-42.

On the basis of statistical treatment the comparison of laboratory analysis results carried out at hydro-
chemical laboratory of “Tbiltskalgeo” and results received by theoretical calculation method are presented
with objective to reveal the connection between them. With chemical analysis and theoretical relations the
pollution characteristics of two different rivers were determined: the river Mtkvari where pollution characte-
ristics are high and the river Aragvi which is polluted insignificantly. Such selection conditions the use of

theoretical method for high range of pollution.

UDC 657

PRINCIPLE MEANS OF ACCOUNTING OF WEAR OUT BASIC CAPABILITIES. N.Bebiashvili,
K.Ramazashvili, N.Vekua, M.Ramazashvili // Hydroengineering. N1-2(9-10), 2010, p. 43-51.

The most popular methods of accounting according to international standards are considered: 1) linear;
2) proportional method of executed work volume wear out; 3) method of reduced balance or method of
doubled wear out; 4) sum method — on the basis of practice. The wear out of main capabilities is analyzed

according to tax code.

UDC 528

SOME ISSUES OF ORGANIZATION AND MANAGEMENT OF MODERN MACHINE-BUIL-
DING MANUFACTURES. T.Tevzadze, A.Kakhiani, M.Kakhiani // Hydroengineering. N1-2(9-10), 2010,
p. 52-58.

Problematic issues of restoration and development of modern machine-building manufactures in con-

ditions of Georgia are considered. The question why is gross national product of our country “light” is ana-
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lyzed. The definition methods of industry factors and production volume are estimated by production func-
tion parameters. The stages of planning and functioning of production process of machine-building and
toolmaker plants are presented. On the basis of correct organization and modern management there is a pos-

sibility of working out of an optimum technological process.

UDC 528

OBSERVATION OF VERTICAL DISPLACEMENT OF ENGURI HESS ARC DAM. D.Papava,
T.Papava // Hydroengineering. N1-2(9-10), 2010, p. 59-70.

The issues of measurements carried out since 2000 on high-rise basic network (on the basis of high-
precision leveling) on the territory adjacent to Enguri HESS arc dam and revision of benchmarks are consi-
dered. The coordinated opinion is stated and theoretically is proved that for monitoring of such an important
object it is better to carry out the measurements of horizontal displacement (as fastened polygons) and mea-
surements by means of attitude elevator. It will significantly increase the accuracy of geodetic measurements
and evaluation reliability.

UDC 628.1

ON THE PROBLEM OF EVALUATION OF WATER SUPPLY AND WATER DRAIN CIRCUITS
FUNCTIONING. L.Klimiashvili, N.Natsvlishvili, M.Natsvlishvili / Hydroengineering. N1-2(9-10), 2010,
p. 71-76.

Water supply and distribution (or water drain) systems functioning in settlements are analyzed and
generally can be characterized with total length, diameter and durability.

The main indicators of circuit estimation are: weighted averaged diameter of system pipelines,
weighted averaged length and weighted averaged value of durability.

As there is no essential connection (regularity) among there values, therefore functioning quality of

each specific service center should be considered and analyzed individually.
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