bAEIA0L LHIEIAVOBO J603IAL0SIGOL

d0MaIsl

biod Hﬁ'aan&ﬂﬂd Y8 I e E‘jﬁﬁﬂ‘jﬁ Jﬂdmd'
flﬂlﬁm




LOIL'IINL LI ILITOBM I603IAHLOSGIS0

LOB'JANL LOLIKRITVOBM ‘J603IHLOGISNOL
d966MIITdO0

X

LSS T6IJS0LIISIFIRNT) FIC60IHISS0)S
LI 0S

2033399 mds L, dg@mowosbo”
mdogolo — 2011



L0 JINL LS ILITOB)  I603I65 LOSISNL  F1dI3NL X Heddo
(Lodybgdoldgdyggerem dgEbogdgdosms Lg@os) Foddmpagbogmos bogg@lLodg-
Aol moboddBmIgenms  Lodgbogim  godmggargggdo gobogol, Jodool, dom-

@eao0ls ©s 2gmyMox00ls oJ@omyu® 3Omdagdgdby.
309090 asbggmgboamos dglsdsdolo ompygdols L3gEosmolidgdolom-

30L o LHPegbdgdobsmgol.

LMBLINL LSLIALIVOBM IJ603IHLOSGIGSOL
JYen(M3350L

3013330 LIGHIKVSIBNM  LIBFD: obFAM@ool JgibogBgdoms ©m -
BMA0, 3OmPILeGe xebo 5gsJody (MogdxmIsyg); Bobogo-domgdsdogols
3936090 g0oms Mm@, 3OmRgbm@o dsgbsb b‘am(ﬁggoé; obBm@ools e
BMM0, sbmEoMgogmo 3GmP oo @os sbsgnsdg Lodo@m@ols wm]@m@o,
sbmEoGgdgmo  30mxglmdo  ggabgos ggs@sdos; olGm@ools JgEbogdgdsms
©OmJBm@0, 30mgglmao dg@dsd 3s35LJodo (mogdxmds®ol dmspaowg); Jo-
ool PmJdm@o, 3OmRgleao ba@dsd gobgmos; Foemlmgool wemJGmao,
sbmEoMgdymo 30mxglmdo gaagrs Jogms®sdg Rommemayools 39360909
doms ©MJBMEA0, 3OMRILOM0 @gEs Jndseos; 93bmdo ol mJGmGo, 3@ m-
ABLOA0 ©S30m KOSMOM™bOS.

1OSI6I6N13IGI3I2(M 3IB60IHIBSAS LIGNOL

LSGINSIGOM  3(NIB0S:  domermyoy®d  dgsboghgdoms  mJGmao,
30me. bd@ @@Bnsmnody (Jmsgs®o M9EsJGmM™0), m]@m@o, 3Ome. dgmen
semggbodg, ©mJHMG0, 30y, gobdsby d9@os, domenmaonol dgiEbogMgdoms
©MJHOA0, 3GM8. gasEodo®d o0yg@obo (Jobljo, dgmm@glo), Lsds@mggamls
39360g@Mg0oms  gMmMgbymo sgogdools szogdogmbo gom@ao 3ggbodsdy (dom-
Jodoobs s domEgdbmemaools 0blBod @), Bobogs-dsmgds@ogzol 3gi3b0ogcg-
dom> ©MJHMEA0, 3OMY. gasE0dgd JoMEbomos, sbgMbsoxsbols dgi3bog@gde-
05 5350gd00l §g30-3009L3mbogbBo, domemyools dgi3bogdgdoms wm]dm@o,
3009, gsbsk 3’3(‘66;9(*)30, 0960494 Ig3bogMgdsms mJBm@o, 3GMey. ax@S3
I9B@AmoOs, domenmanols dg3609M905ms MJGMGO, 3OMG. 3daobs BgaoliGs-
6o (Imlgmgo, AYlgmol BgEgMsios), bode@mggaml dgi3bogdgdems ghmgbey-
@0 5g50gdool  §930-3000gL3mbpgb®o,  Jodool  Igbog@gdsms  wmI@m@o,
30mg.  mmd  Losdmbodg, agma@sgools dgi3b0gmgdoms mJGmeo, 36mg.
gH5d Lggyghmgasdg (nly), CMJEmA0, 3Ome. by@sd gshgmos, domamyo-
ol 393b0g@gdoms mMJBm®o, 3OmBglmao aambs@s Jsdbsgs.

bs@dgpsdgom gmmgaool 35Lgbolidygdgeo dpogsbo — Robogol wm]-
BMM0, sbolEYbB-3MmMRgbmGo G@ob dg@os

© bmbydol LobgawdFoge 9boggdLodgdo — 2011



SOKHUMI STATE UNIVERSITY

PROCEEDINGS OF SOKHUMI STATE
UNIVERSITY

NATURAL SCIENCES SERIES

Publishing House “Meridiani”
Thilisi — 2011



The X volume of of “PROCEEDINGS OF SOKHUMI STATE UNIVER-
SITY” (Natural Sciences’ Series) represents the researches on the topical issues
in physics, biology, chemistry and geography.The authors are professors of the
Sokhumi State University.

The edition is intended for the specialists and students.

CHIEF EDITORIAL COUNCIL OF “PROCEEDINGS OF
SOKHUMI STATE UNIVERSITY”

Doctor of Historical Sciences, Professor Joni Apakidze (Head of the
Council); PHD in History, Associate Professor Lia Akhaladze; Doctor of
Physico-Mathematical Sciences, Professor Malkhaz Ashordia; PhD in
Law, Associate Professor Vepkhvia Gvaramia, PhD in Philosophy, Asso-
ciate Professor Elguja Kavtaradze, Doctor of Philological Sciences,
Professor Leda Kobalia; PHD in Economics, Professor David Jalagonia;
PHD in Chemistry, Professor Zurab Pachulia; Doctor of Historical Scien-
ces, Professor Zurab Papaskiri (Deputy head of Council).

EDITORIAL BOARD OF SCIENCES SERIES

Doctor of Biological Sciences, Prof. Zaur Lomtatidze (Editor-in-
chief), Prof. Melor Alpenidze, Prof. Vakhtang Beria, Doctor of Biologi-
cal Sciences, Prof. Vladimir Yurin (Minsk,Byelorussia), Academician of
Georgian Academy of Sciences Giorgi Kvesitadze (Institue of Boiche-
mistry and Biotechnology), Doctor of Physico-Mathematical Sciences,
Prof. Vladimer Kirtskhalia, Academician of Azerbijanian Academy of
Sciences, Doctor of Biological Sciences, Prof. Phanakh Muradov, Doctor
of Technical Sciences, Prof. Guram Murgulia, Doctor of Biological Sci-
ences, Prof. Galina Registan (Moscow, Russian Federation), Academician
of Georgian Academy of Sciences, Doctor of Chemical Sciences, Prof.
Shota Sidamonidze, Doctor of Geographical Sciences, Prof. Zurab Se-
perteladze(TSU), Prof. Zurab Pachulia, Doctor of Biological Sciences,
Prof. Gulnara Karchava.

Executive Secretary of the Editorial Board: PhD in Physics,
Assistant Professor Roin Beria

© Sokhumi State University — 2011



90655 LO
g080,50

39 Jlsberg d0d0bmBgzamo. gmmgddGmbymo 3sGsdsabodndo HgbBmbsblols

3(]15336)0336@)¢Q'360 1533[](3)636015 dm330'3(2_3)36'agm amggagoﬁ)abo
(063000l G063B79)  worrrrririrrris iR
6m0b 39608, oEgemGsE Fgmsbbdgdnmo 5ggbgdals

30330 Ermmo dmpgmotgds Lslermmo bbgsmdgdols

39000 38FMIGIBIBO0) ovvrrrerrrrrrrirerriiesirnins s
6m0b 39608, gergdgb@ e mo 6sFomszgdo ©s dsmo JmsbogagIFOS
0bmmes 3sdolimbos, gmeradgd gosbsmoas, Gsdst dsdnans, bsgm
OMEIMA08. 303530883070 Bammgdols 3de3sbols Bglsbgd (abgemobam
JO3BD) a0

domemmgas

goso sbogmsdg, dobgoem Bsbsbsdgamoa, dsbsbs Robemsdg. gmGEoBemoOls
35h39b90emals (33moemgdgdo 3sblB3s396mmo Lodommols Ggsdiogdols
BIUBIOOGOOBOL oottt
336565 3g@rmmsgs. 306m333900l ©z30dmols dmEOGBMEMonAO
0530b9696093930  83m3BmBoblols 3em3glolsls, bmedsm e drgmdstrgmdsdo
s b odom@Boggdals bgdmJdaegdols J398 (@b 96389) i,
3599 07, 6sbs Rsbugsdz0mo, bsmubs dgdmbos. sx3bsbgmol gmmEols
b3 3@bagmer 33965619980 Jos30l (H.rcamnoides) s g969mols

(Cr. pentagina) asmgdn®o 3093568900l gs3mygbgds GoBmmg®sdosdo ...
3362065 B, aGxsb ggmsdzamo. L3giosmy®o bedggdmmdols
3533569801 396039403900 mdogmobol (396@Gsm @0 dmBsbo yneo
300l BIAIIOON DB worvrevesirrriinririsssiese it
05356 Borgs930m0, 3308 M3gabygamas. sbBodocmrdoggdol 3ma3mgdln®o
301 Jdg9ds  dogMmmdgsbobdgdol BOs-3563003M905B errireeirieiiiinee,

3973 ﬁogod

Igme@ seez9b0dy. Esbsmdnmo sGgemgdo ©s ascgdml NlsgGnbemgds ...
gty segggbod). mdgdo s Mgaombadols g3mmmgon@o dgaagdo ...
99688 ambgasdy. Mgmogxnby sesdosbol bgdmddgrgdol doMomsweo
Babrgb30900 s 903930 LogsMIm3gemeIBO et
0sbs dbstrgmas. seembgmols d396sGgmmo baggstols

3b0OM3mg96G0  BEsblgm®dsios

58

67

73

81

92



3mds 3mdlsbBos. Lodgadgmeal Jodals Ggg0do s dobo gbgMagdoszgmo
36)(?)35(30&;20 ........................................................................................................................
0g630b gméegbosbo, Gg3st nmmmAEsgs. sOBmaMsg00l bymo
SU3GJBI0 vttt

dsembab @mgobyomos. 930 Aol nmo gsbsmmadols (30 397mo
313998300 LoJoO03G0IMBO vttt

Jodos

B8 goBymns, 6™ Bogmzsbo. Bomowmdoeol Lobmgbols Ggsd00l
J396B)6-J080M0  FMEIEIOGES vvverrerinrerisesiins st
6stra0bs Fgmody. ,,JsO0mmo” @odmbol s 3mbzotrl BGogmmoastsl
3B m3msbBgdol Fgefygds s 39690379600 ZMBLEONOMGES e
36Bmb0bs dlbogadg, dabgos Fsb@ndos. g3oegdmls s330m0 Jodogdo
33650980l 93000 SE3GIEO e
0635 (3m3s0s, 9ds FNO@mos, bsormbs FgMmdy. 636cmBgdbmemmgos

905 NI(3OIOBGOIBETO  covvrrrerirrerirerrissriis s e

FBITGBO vvtvvteerieerresrrns st s R R R
33090765980 (OBZEION.)  oreveeeevett s



CONTENTS
Phisics

Aleksander Miminoshvili. Computer Simulation of the Experimental
Spectra of Eleqtron Paramagnetic Resonance ..........c.cocceeevevveneenveneenenenne,
Roin Beria. PML of Computer Modeling Finite Differences Metods ........
Roin Beria. Clasification of Elementary Particles ...........c.ccooevevverieecreennns
Izolda Gabisonia, Vladimer Kirtskalia, Ramaz Shamugia, Nato
Toloraia. To the Question of Gravity Waves .......c.ccccvevervveriencververeenees s

Biology

Lali Akhaladze, Mikheil Khananashvili, Manana Chichladze.
Chamges of Cortisil Indicators Upon Testing the Different Complicated
Silf-Defending REactions .........cccccecvevieriiieiieeieeieeiecee e
Manana Berulava. Morphological Features in the Process of Apoptosis
in Rat Liver in Normal Conditions and Under the Influence of Antibiotic
(T RUSSIATL) ..ottt ettt ettt sttt e steesaaesseesnaesnaensaenseens
Vazha Todua, Nana Janukashvili, Khatuna Mebonia. Therapeutic
Significance of Abkhazian Flora Medicinal Plants Sea-buckthorn
(Hippopae Rhamnoides) and Hawthorn ..........cocoeeeieiininiiiiiiieeee
Marina Zarkua, Darejan Gelashvili. The Development Prospects of
Greenery Planting of Special Use on the Exemple of Tbilisi’s Central
Botanical Garden ...........ccccoeeeiiriiieieese e
Tamar Shiukashvili, Maia Gvinjilia. The Complex Effects of
Antibiotics on the Development and Growth of the Microorganisms .........

Geography

Melor Alpenidze. Mined Areas and Environment Security ..........c.ccccoc.....
Melor Alpenidze. The Wars and the Environmental Consequences for
the REZIONS ...eeiviieiieiieiiee ettt et ssaeneees
Merab Gongadze. Human’s Influence Tendencies on the Relief

ANA TES e
Lana Mzarelua. Kolkheti’s Plant Cover and Its Anthrological
TransSfirmation ..........cooeeeierieiieiie et et
Koba Korsantia. Samegrelo Wind Regime and Its Energetic Potencial ....

Tengiz Gordeziani, Revaz Tolordava. Five Aspects of
CartographytiliZers .......cceeciecvieciieriieieee ettt et e
Malkhaz Gvinjilia. Some Aspects of Eco-touring Education in Georgia ..

24
34

48

58

67

73

81

92

96

116

132

140
145

153
161



Chemistry

Zurab Pachulia, Anton Chikovani. Quantum-Chemical Modeling

of the Thalidomide Synthesis Reaction .............ccceeveviririenieieieeiriieeeeen 167
Nargiza Chelidze. Protoplasts Combination of “Georgian” Lemon and

Erson Trifoliat and Genetic CONStruCtion ...........ceceeeeereereeeieienieneeieie e 173
Antonina Mskhiladze, Mineda Chanturia. Environmetal Education

and Ecological Aspects of Chimicala ..........ccccceeevieeiecienieienieieseeeeeee 178
Irma Tsomaia, Emma Churgulia, Khatuna Tserodze. Nanotechnology

N PharmacOlO@y .......cecieuiieieiieiieieieiee ettt eaens 186
AULROTS (IN GEOTZIAN) w.ceurererrereerreunecemseeiseeesseeesseeesesssssessssessssessssessssesssssssasessssessasessasessass 191
AULROTS oot is s sssssss st sas s s ss s st bbbt sassesnses 192



1LMBLA3OL LSLILITOBM I603IALOGIGOL H(MITB0
6- X, 2011
bsdb980bd95959a000 J9i36090905ms by@os

003
ALEXANDER MIMINOSHVILI

COMPUTER SIMULATION OF THE EXPERIMENTAL SPECTRA
OF ELECTRON PARAMAGNETIC RESONANCE

Theoretical calculations of the spectra of Electron Paramagnetic Reso-
nance (EPR) and the creation of appropriate software are the subject of a large
number of publications /8,9,12.14/. In many studies /1-16/, devoted to simulati-
on program of EPR spectra, contains a wealth of material for reflection

Development of simulation software of EPR spectra includes at least two
purposes: firstly, the creation of special tools for processing experimental spec-
tra, in particular, by method of theoretical models - similarities of hard-interpre-
table spectra. Secondly, conduct calculation experiments as a method of plan-
ning the actual experiments.

Conducted simulation (synthesis) was included in the content of functions
of the software package on the general qualitative and quantitative treatment of
experimental spectral information GEN (ERAL).

Package GEN represents a multifunctional closed system oriented on us-
er-researcher. The package contains over one hundred program units, some of
which performs the tasks of service (text and graphic information about the re-
sults of each step or stage of information errors and their correction). The fun-
ction of development represented a wide range of methods and ways correction,
transformation of the spectra and calculation of their parameters.

Processed unit of information in GEN is an “experiment” — formalized
representation of actual experience. The experiment consists of an array of nu-
merical values of the spectrum and passport (the value of instrumental and cal-
culated parameters of the experiment). All experiments were named. The struc-
tural organization of GEN such that the work package in the so-called areas may
contain (to be available for processing) several experiments. This allows to per-
form the different types of collective manipulation of the census between areas
of addition and calculation of the EPR spectra (original spectra are unchanged,
results in a special area).

These features of the package GEN are directly related to the notion of
“synthesis”. Synthesis of procedure for obtaining the desired EPR spectra which
is based theoretical calculation (simulation) Each of the simulated spectra can
be used either as a result subject or in various types of transformations. As a re-
sult, the desired spectrum may represent superposition these spectra or their
fragments. At either step of the transformation (scaling, addition) of the spectra,
their parameters can be quickly counted.

9



After receiving the synthesis-spectrum is an important issue of estimati-
on its “quality”. Known
objectivity of the evaluation methods are based (in the presence of a syn-

exper

thesis-spectrum S T of experimental prototype S to minimize the

functional)
Z( S[ exper _S[ sinteZ)Z

However, it is easy to show that this approach to the assessment appro-
ach has a same number of pluses and minuses. Therefore, an intuitive scores of
researcher-professional remains the most effective.

Used models
We consider the paramagnetic systems with spin S =1/2. For isotropic
EPR spectra with hyperfine structure (HFS) as a model selected a spin-hamilto-
nian:
H=gBHS+> hd'-S-J, (M
Iy
taking into account the electronic Zeeman interaction (first term) and the
hyperfine interaction (HFI) with the magnetic nuclei (second term).

Ifthe H H Z coordinate in the chosen of reference system, than

H=gBHS.+> ha'. S .J, 2
j.n;
Spin-Hamilton (1) and (2) is simple enough: in particular, there are no
terms not affecting the energy of conversion or knitted with the effects of higher
orders. However, a member STV contains a reference to the possibility of the

presence of paramagnetic 77 , groups, magnetic nuclei with the number of nuc-
lei in each group 7 ; , constants of HFI A jo and the full quantum numbers of

nuclei J ;- It is assumed that the values of 7,7 ;, A jo and J ;arbitrary.
An important consequence of (2) is an expression for the resonance of

the spectral lines, usually written for the 77 ; nuclei, as

H,=H +Y a,-M, €)

nj

where H | the field is in the center of the spectrum (in the absence of
STV H, = hflgB, [ -frequency electromagnetic field), ;- the constant of

hyperfine splitting (HFS). M J" projection of the total magnetic quantum num-

bers of nuclei (z - components).

10



Equation (3) requires a special explanation. The sign of summation is al-
ways connected (mathematically and psychologically) with certain algebraic

operations. In reality, in (3) performed by enumeration of possible values M -
so that each individual M J; corresponds a specific
HM, )=Hy+a, M, , M, =-Jj+1, .. Jj-1,Jj, 4)
that is, there is a discrete set VL j of values H r(M J, ).

If we consider the case 7, > 1, then reading (3), (4) should:
HM,)=[-{[Hyta, M, 1+a, M, J+~a,-M, 1. @

‘]2/ J222

In (5) for the next j- group as /1 , advocated sequential scan of all the re-
sonance centers obtained from the (j -1) groups of nuclei. The result: the num-
ber of = NS centers.

Finally, should be note that the various mechanisms of homogeneous and
inhomogeneous broadening of the lines are taken into account in the resulting
shape of the lines. As such, selected the Lorentz and Gaussian shape and their
composition / 5/. .

Consider now the chosen model of the spin-Hamiltonian in the case of
anisotropy of g - factor, HFI, as well as the width of the lines. Confine one

magnetic nucleus with arbitrary quantum numbers /. As before, without consi-
dering the nuclear and higher-order effects, we have

H=BHS "G +h-S T4 (6)
where TG, " A the g-tensor of the HFI, respectively. The lines in the
spectra of anisotropic interactions in the general case are not symmetrical. De-

pendence of the line width of the spatial orientation of the paramagnet is descri-

bed by the tensor width " DP , which values are functions of the form of indi-
vidual lines. Recall that for (6) is important problem of the diagonalization of

tensors. Below, we talk about 'G , believing that all this equally applies to " 4,
"DP .

. . . 2 . _
It is known that in fact the tensoris ' G , not 'G. Symmetric matrix is
always reducible to diagonal form (to the general axes), which follows from

their normality (by definition of normality: G’G*” =G”'G , where the

2 . . 2 .. .
G**- transposed G~ matrix). The matrix G, like all symmetrical, repre-
sented in the form:

G’=L"-'G* L (7)

11



d 2 . . .
where “G”- a diagonal matrix (diagonal elements are the own values

2 . * . .
G”), and L- orthogonal matrix ( L" L - unit matrix).
From (7) implies that the similarity transformation translates into:

G’in ‘G? using elementary matrices of the rotation U O UP _such
that for
LO=U®..UY k—owhavea LPGALD)* > dGz, ®)

method (Jacobi).
If we assume that the coordinate system x, y, z coincides with the prin-

cipal axes TGz, in which he diagonal (dTG2 ), then the effective value of the
g-factor is:

2 2 2
g'=G, I’ +G, I’+G. I’ )
where Zx A y,lz -direction cosines of arbitrary angles between H and x,

Y, Z.
Recall that (9) can be obtained as a result of the energy ratio

AE=g ﬂ H | described by the Zeeman term in (6). Indeed, if we digitalize
done, then

AE? :gz ,BZ szﬂzlj’[z_dGzlj’[
where ¢ G? there are (8), and hence for g’ we have an expression similar

to (7), which as L" is a vector with components [ . Ayl . ( L" matrix-row, L

- column matrix).

For the HFI (equivalent g-factor) is true tensor ' A°. The effective va-
lue of HFI is necessary for further calculations, can be obtained from considera-

tion of HFI-member (S'TA 1) in(6). Let "A47%is diagonal in the own coordi-
nate system. Then (6) HFI-term is:
S, =4I, (Axszxxlx /g* + AxyGZWIy /g* + AXZGZZZZZ /g*)+

I, (A, Gl /g*+A4,G*1,/1g>+A4,G*=1 /1g*)+ (10)
+1,(A,, Gl /8> +A4,G* 1,/ g* +4.G*=1./g%)}
where G xe)C / g 2, G’ yyl y / g 2, Gzzzl B / g 2 is direction cosines in the

system Y G? - coordinates. Members (S-TA-I ) with multiplications Sx, Sy -
are no diagonal. To diagonal in the system (10) is due to the introduction of the

new direction cosines equaled to the expressions in parentheses at /1 ¥ 1.

12



If you normalize these expressions and taking into account that the sum
of the squares of the direction cosines is 1 for the effective value of HFI obtain:

A ={(A4,G?ul + A,G* o1, + 4,G*=1,)" +
+(A4,Gul, +A,G*yl +A4,G*=1) +
+(A, Gl +A4,G* 1, + A, G*=1)*}/ g*

f “4? 2 have the same principal axis as TG , then
A =(A* G P + A2, G, + A2GHL1) Y gt ()
The dependence of the line width in the spectrum of the paramagnetic
from its spatial orientation adopted is the same as for the HFI. Therefore, the ef-
fective line width (tensor ‘" AP?) will

AP*=(AP,’G*ul +AP,'G* W I*, +AP.’G*I°.) /1 g*  (12)

Finally, the resonance values of H - field for model (6) by analogy with
(3) can be written as:

H.(M,)=(hf —AM,)/ gf3 (13)

Calculation of isotropic spectra
Computational procedure for the synthesis of isotropic spectra consists of
three main blocks:
- The task and the formation of spectral parameters and passport data
synthesis-experiments.
- Determination of line intensities and addresses of their centers.
- Calculation of the spectra of the light forms of lines.

Setting parameters and the formation of synthetic-spectra for two possib-
le options If a synthesized spectrum indicates the current experimental prototy-
pe than basic passport synthesis- spectrum get their values on the passport of the
experimental spectrum, then a special set of parameters is introduced in a dialo-
gue (from the screen of display) a number of parameters calculate by software
In the absence of an experimental prototype of all options (except for input in
the dialogue) is formed by software.

In the dialog enter:

- The number of groups of magnetically equivalent nuclei 7, . If 7, =
0, then the synthesized spectrum contains one line.
- Names of nuclei in each group 72; (j=1,2....7,).

- The names of the nuclei in the groups name j. The names are entered in
the form of appropriate symbols of chemical elements. For example, N, H,, Mn -
nitrogen nucleus, deuterium, and manganese. On behalf of the kernel automati-
cally based on the current table is defined by its magnetic quantum numbers ;.

13



- The value of parameters for the HFS for groups aj

- The form of individual line form (eg L - Lorentz shape).

- The width of the line DP (between the points of maximum slope of
the spectral lines absorption).

- The value of g - label. By moving along the graph of the spectrum (on
screen display) the brightness bar-frame indicated channel label Klabel. For K ,.
»er €0tered the value g- factor g ... If you select the automatic mode is K 45, =
512, g 1per. = 2, 0. In the presence of the pilot prototype of the parameters K juper
and g ... assigned values of the passport of the experimental spectrum.

The most significant part of the computational synthesis of the spectra
is to determine the intensities of the lines and addresses of their centers.

Recall that at S=1/2 and one group of nuclei with / = 1/2 the distribu-
tion of intensities of the lines corresponds to the coefficients of the binomial ex-
pansion (a + b) " =>n! (k! (n-k)!, k=0,1, ...., n - (Pascal's triangle) /4/

Suppose that the 7, groups of nuclei, in each group 72; of nuclei with

quantum numbers /j the number of lines from one group of nuclei is equal to:
NL =2n1,+1=nq; +1 (14)

Then the intensity m of linesin j the first group is

m;—1

Y, =3 L my = LD (n,m —1+1) (15)
I=1
mj—l ’"j_l
where m;=2,.. . .NL, LV(n,m)=]]0,-P+D/]]P (16)
P=1 P=l1

Equation (15) represents recurrence formula, called a generalization IN -
distribution. It is obvious that (16) coincides with the specified leaching binomi-
al distribution forj =1, [j =1/2.

As a result of splitting interactions total number of lines in the spectrum

when 7, groups of nuclei

Ns =[] () (17

J=1

The intensity of the i-th lines of the spectrum, where

. NL,, NszNLl[m1+NL1(m2_])+
=Y NI \-NL,(my=1)+ NL,..Nl,  —-(m, —1)]

m,, =1 my=1m=1

(18)

14



calculated as the product of intensities (15) for the set m,m;,...m,, lines
at this step i; (18):

Y, =Y Y Y, (19)

By (19) the intensity of extreme spectral lines is always equal to 1. Ad-
dresses of the center (channel number) of the spectral lines are as

NC, =NC,+a," (m,=1-NL,/2)+d, +
—1=NL, /2)+d,,

(%) (k) (20)
+a; (m;,-1-NL,/2)+d, +a, (m

n

with the same set of lines as for the intensities X . Coefficients a j(k) are

. k
a;, expressed in terms of number of channels: aj( )=Clj /AH | AH - a step

quantization (discretization) H-field, passport option, computed in software.
Thus, expression (14-20) is easily programmable; allows defining the ne-
cessary parameters for calculating the resulting spectrum.
The resulting calculation of the spectrum is point-wise with the defined
line shapes (Lorenz, Gausse and thei compositions) in the form of the first deri-
vatives:

Y, e (k) = f:YM[A_L(NC[A —k)[[DP*.(+(4/3)(NC, —k)*/DP*1)]  (21)

i=1

NS
Yiuss (k)= YM ,“(NC, —k)/DP;*exp (2—(NC, —k/DP,*) (22)
i=1

YM  “ = (8/3)-Y, -SCAL , YM ¢ =4.Y, -SCAL

Ka - intensivity, i;-th line (19), SCAL-scale factor. Size Spectra in the pac-

kage GEN 1024-meter readings (points). Therefore £ = 1,2,3, ... .1024.
In the synthesis of the spectrum with the composite line shape of harmo-

nization of the functions Y] ppn(k), Y, 1ss(K) - is using a mixing function h
(k), which chosen as the ~curve of sines~
h(k)={1+cos[(k—k,)" /(k, —k,)]}/2
For a smooth transition Y,ss(k)in ¥ ppy(k) (and vice versa), requires

the fulfillment of boundary conditions, a general view that
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h(k))=1; h'(k,)=0; h"(k,) |<<1
h(k,)=0; h'(k,)=0; |h"(k2) |<< 1
The resulting line shape function on the interval &, k;:
Ype, (k) = h(k)Y'L OREN (k) +[1- h(k)]YC'?AUSS (k) (23)

Calculation of anisotropic spectra

Target and the formation of anisotropic parameters of synthetic spectra
are carried out in the presence or absence of experimental prototypes.

In the dialog enter:

- The frequency of the electromagnetic field, f'in the x-range.

- Type sample n simp! - (mono or poly crystal)

- Name of the nucleus name. By name is automatically determined the
quantum number of nucleus / and then the number of lines (14), taking into ac-
count that here we consider only the case n = 1. If name = 0, then synthesized
single line.

- g-tensor (TG) , tensor of the HFI ("4) and the tensor of the line width
('DP).

- Theangle @ and @ - for monocrystal paramagnets (Euler angles).

- The form of individual lines form (Lorentzian, Gaussian, delta-shaped).

Calculation part of the synthesis of anisotropic spectra associated with the
calculation of the values of the function, called the full form of the spectrum.
Last in principle depends on the ~architecture~ samples. For polycrystalline pa-
ramagnet function of complete form is:

Y., (H-H,,0,p)W(0,p)sin0-d0 -dp (24)

i

2
F(H-H,.0.p)=— |
4z

O ey

where W(@, @)- the weight function with the norm.

Under the integrand Y, ,(H — H,,0,¢) is a function of the form of indi-

vidual lines. For the Lorentzian and Gaussian shape its image is (21),(22) witho-
ut signs of summation. Respectively k=> H, NC => Hr. About the delta-form
will be discussed below.since the direction of the principal axes of tensors 7g,

T, " DP - the same, the integration of (24), probably by 1/8 part of the sphere.

2

2/rwl
F(H-H,.0.p)== [ [Y,,(H-H,.0.9)W(@.9)sin0-d0 -dp (2
0 0

EREN
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Direction cosines:

[, =cos @
2 1/2
:)

[, =sin@sin ¢ =sin p(1-/
[, =sin@cos @ =cosp(l-17:)""

thenif /=1 =cosf, dl=—sin@ll, then (25) takes the form

1 7/2

F(H-H,Lp)=| [Y,,(H=H, L) W(p)dl-dp (26)
0 0

For numerical integration of (26) using the trapezoid method (accuracy

order AH ). If the y-integrand (26), l(p and K; -intervals of integration for /,
i y-value at points i = 0,1,2, ...

Ap=rl(4k,), N=1/2k), to

F(H-H,,1,0)=ApN{(,/2)y /243y / 2) ..ot (yo/2)k, +(1)o2

(27)
+(V), Feeeee (yl)kzm +... +(y,€w /12), +(ykw 12),+..... +(yk¢ /2),”}

To calculate the spectrum of (27) is necessary to take into account. Let
‘]0=12a g, =1-q,, Q2:1_C052(p‘]1 (28)
4, =q,c08" ¢, g, =(~cos’@)q,, g5 =4, +q;

Then

4
DP?* = (Dpxngxx q,+ Df’yyzg4yyq4 + Dpzzzg“zzqo)/g4 (29)
2 2
g=(G"xq,+G, "¢, +G."q,)" (30)
As weight function W(/,) is selected having the meaning of intensity.
2 2 2 2 3
W(q) =(G* G g, + GG =g, + G*--Gqy) /28 31)

Resonance field values (assuming n = 1)

H =hf/gf—RM, (32)

Where 4, [ - respectively, Planck's constant and Bohr magneton, quan-

tum members M, take the values of -, -1+ 1, ... ... .. I-]
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R= (Azxszqu3 +A2ny2yy'v q, +A222G222q0)]/2 /gz (33)

Here R is the effective value of HFI in contrast to 4 (11) is expressed in
gauss.

Thus, the final integration of (26) by method (27) occurs when members
of the incoming y - values (28-33).

In addition to the Lorentzian and Gaussian forms of individual lines is
used as a delta-shaped function.

The above calculation of the spectra refers to the paramagnetic with pol-
ycrystalline structure. For monocrystalls mutual orientation of the external mag-
netic field and the paramagnetic centers is not random. Then complete form of
the spectrum

F(H,0,0)=)Y, ,(H—H,)O,pW,(6,0) (34)

In the case of paramagnetic centers have a number of orientations on H
fields, the synthesis of (34) can be produced as necessary many times for corres-

ponding &, @, the further addition of the spectra obtained in a single. This pro-
cedure is equivalent to the second summation in (34) implementation of which
requires a set 6, ,@, for centers with different orientations.

The question about the diagonalization matrixes of the tensors
"G,"4, "DP. If the tensors are given a full set of components, to bring them to
the diagonal form (9), (11), (12) using the method of Jacobi.

Matrix G, A, DP are symmetric, size 3 x 3, so each is sufficient to en-
ter the values of six components, such as:

6O =[G . - - 1> G6G°4G’.G°,G".G "G =
[G*, Gy - ]
[G°. G° G’ ]

The essence of the method of diagonalization is to cancel off-diagonal ele-
ments due to the special transformation of rotation. The coefficients of rotation

S=a/\/2+(1+,/1—b2) R A

where

a={-1, if b=0  {-singn(®)G"; /G ; +b7, T

Transformation i-th and j-th column of the matrix
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-1 -1
G% =qG, """ +49G "V for k=123

GY% =qG " +qG ", for K#ij,  ij-123;

Then in the resulting matrix elements in the i-and j-rows and columns re--
converted:

G = qu(H)u‘ + 2qSG(H)ij +SG' 7Y

Gy =8°G""y +2¢SG" i +¢* GV

G =(q*=S*)/G" +¢S(G " +G" Vi), t=12
P =&/(3*""), k=0,12.

3 o where & - Euclidean form of the matrix G(t)
&= ZG ) i,j
i,j=1

Each step of the diagonalization of the original matrix includes the opera-
tion of cancellation of the maximum no-diagonal elements exceeding P, and

constructing the transformed matrix G” = GY . The process continues un-
til all the no-diagonal elements will not be less than ~obstacles~ & / 3, where
& =10", N>1 -prescribed accuracy diagonalization.

As a result, the diagonal matrix "G will be the eigen values of the

original matrix TGO . (diagonal and tensor components TG).

In conclude is a list of software used in the package GEN for the synthe-
sis of the spectra

Name Functionalities
SINTEZ Synthesis of isotropic spectra
(main program)
ANISYN Synthesis anisotropic spectra
(main program)
JABBER Setting the parameters for
VVODTN synthesis of the spectra
PASIN Formation of passport data
PASIN 1 of the spectra
PASIN 2
FASIN
SIBIN
BIN 1
BIN 2
BIN 3 Calculation of line intensities for groups
BIN 4 of magnetically equivalent
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BIN 5 nuclei
BIN 6
SISVR Calculation of the intensities and address
of the centers of the spectral lines
JACOB Diagonalization of matrixes
of the tensors
TYANW VARIA
TYNF Determination of the anisotropy of opti-
ons and forms of lines
DOUBIN Binary Integration of functions of
lines forms at a disordered
orientation of paramagnetic particles
MONOCL Summation functions of line form
at an orderly orientation of paramagnetic
particles
LOCAL Calculation of the spectrum
BUFORM (including forms
ALOREN of individual lines)
AGAUSS
ADELTA
GRADIS
VIDEOS Graphic and text services SINTEZ
DIZERO and ANIZYN (service)
CURS
METS

On Fig. 1,2,3 are spectra of the liver, blood plasma and mitochondria /10,11/.

Fig. 1. Spektrum EPR of liver tissue (77°K).
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1. The experimental EPR spectrum. Conditions of spectrum recording:
Amplitude modulation of high-frequency magnetic field: 0,6 mT, radiation frequ-
ency klystron 9209 GHz, its capacity of 12 mW, range sweep of the magnetic fi-
eld 80 mT, the value of the center of magnetic field EPR absorption 320 mT..

The simulated EPR spectra: 2.- g = 2,00 - free radicals; 3.- g = 2,25
and 2,42 - heme iron microsomal (cytochrome P -450); 4.- g = 1,94 - nonheme
iron mitochondria and g=2.03.

g— oo 208 9 w3

Ll

e e

Fig.2. Experimental (1,1') and simulated EPR spectrum of (4.2') plasma blood; (2,3) -
fragments of a simulated spectrum with g = 2,00 (free radical) and g = 2,05 (tseruplazmin);
(2") - (a simulated spectrum with g=4,3 (transferin).

wa

Fig.3. Experimental (1) EPR spectrum of liver mitochondria at 77°K. (2,3) - fragments of the
simulated spectrum with g = 2,00 (free radical) and g = 1,94 (nonheme iron), (4) - a simulated
EPR spectrum of mitochondria with g =2,00 and g = 1,94. Temperature is 77°K.

Conditions of registration of the EPR signal: the frequency of the microwa-
ve-9, 6171820 GHz, power 10 dB, the modulation of magnetic field 0.008 T, ten-
sion magnetic field for (a) -0.3002 T, and for (b) -0, 1600 T. Temperature is 77°K.
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i, )=

F(i, )

(iAx, jAy), n=nAt
)= F(iAx, jAy, nAt)

2

(2) Ubgomdomo UJgdol aomgogolifobgdom (1) aob@mengdoms
Lob@gds dgdegaboodow yomsnfgmgods:



B j)= B2 )+ AL — - 3)
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(i, j. k)

X
by®2. LogdBob EobiMg@obsEos ggmol 3M33mbgbGgdolsmgol

(i, j, k)= (iAx, jAy, kAz),n = nAt
F"(i, j, k)= F(iAx, jAy, kAz, nAt)

1 1
F'liv=, j.k |-F"li-—, j.k
T TR 0 5

ox Ax

oF" (i, j.k)  F'(ij.k)—F " (i.j.k)
o At
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ROIN BERIA

PML OF COMPUTER MODELING FINITE
DIFFERENCES METODS

The peper layers are perfectly coordinated of computer modeling Finite
differences method. The numerical methods desscribed in the peper: are as fol-
lows: Finite Difference on Time domain (FDTD) for 2D and 3D Diffraction
problems; the Metod of Auxiliary Sources (MAS). The Methods of Moments
(MoM); It was shown that these methods allow to solve the wide class of elec-
trodynamics problems; The dependence of reflection coefficient of PML
(perfectly matched layer) on the number of PML was investigated.
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ROIN BERIA
CLASSIFICATION OF ELEMENTARY PARTICLES

The paper discusses the classification and properties of elementary partic-
les. Atomic and nuclear physics achievements of mankind has led the develop-
ment of modern. Continuously enrich the study of elementary particles in our
material performances. There is no standard model of elementary particle theory
and research, along with a temporary. Along with the classification of elemen-
tary particles and their structural.
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TO THE QUESTION OF GRAVITY WAVES

Abstract. The paper is review of most typical works relevant to the prob-
lems of theory of gravitation waves. Based on critical analysis it is shown that
the existing theory of gravitation waves is inaccurate and requires revision.

Introduction.The problem of tangential fracture stability is quite topical
in both usual and magnetic hydrodynamics. As shown by the analysis of the
existing literature, problems related to this topic require an essential correction.
Attention to this fact was for the first time drawn in the paper Kirtskhalia
(1994). It was shown there that certain incorrectness took place in the solution
of the problem of hydrodynamic (HD) tangential fracture, which was obtained
by Landau in 1944 and later, in 1954, was aggravated by Sirovatski (Landau,
Lifshitz 1988). Since then scientists have been applying the Landau-Sirovatski
method for solving analogous problems, including also problems in magnetic
hydrodynamics (MHD), and the paradoxical results obtained by them are anal-
yzed in the above-mentioned paper. Also, there the reasons of the existing con-
tradictions are indicated and the correct solution of the problem is given.

The problem becomes even more difficult to solve when, in addition to
fluid compressibility, the influence of the gravitational field (gravity waves) has
to be taken into consideration.

The classical theory of gravity waves is based on the assumption of po-
tentiality of the flow in the gravitational field of the Earth, when the basic equa-
tions are Bernoulli equation and Laplace condition at the interface of two fluids.
Under this assumption, the problem of tangential fracture stability was solved
by Kelvin in 1871 and his results have been to this day considered classical and
underlie many fundamental studies. The influence of fluid compressibility in
this problem is neglected altogether since it is regarded to be unimportant.

In the work V.G. Kirtskhalia and A.A. Rukhadze, (2008), it is shown that
Kelvin’s solution, which is given by L.D. Landau and E.N. Lifshitz (1988, §
62), yields contradictory results. The reason lies in the fact that the assumption
of fluid flow potentiality in the gravitational field is incorrect in principle. In §
9 of the same monograph it is shown that only an isentropic flow is potential
when entropy is the same at every point of the fluid. In the gravitational field
this condition is violated since entropy depends on depth. Hence the existing
theory of gravity and capillary waves is erroneous and needs to be revised.

Reasoning incorrectness of the theory of gravitation waves. The in-
vestigation of mechanisms of wave generation and propagation on water reser-
voir surfaces has long history. Intensive studies in this direction had begun after
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L. Euler formulated his flow equation in 1755. Since then this topic has been
treated in an enormous number of scientific works the analysis of which is be-
yond the scope of this survey. We will give only the most typical examples ref-
lecting the problems related to this topic and showing that the existing theory of
gravity waves is incorrect and needs to be revised.

As is known, two limit cases are considered for gravity waves:

1. Shortwave disturbances when the wave length A is much smaller than
the fluid depth h(kh>>1, where k=2n/1 is the wave number). In this case, the
fluid can be considered infinitely deep and the influence of surface tension of
the fluid must be taken into account. Waves generated in such conditions on the
water surface are called deep water waves or capillary waves.

2. Long wave disturbances when the wave length A is much greater than
the fluid depth 4 (kh<<I). In this case the surface tension influence can be igno-
red and generated waves are called waves on shallow water.

Clearly, in both cases waves can be called gravity waves, since the defi-

ning factor is the gravitational acceleration g .

Proceeding from the existing theory of gravity waves, in the first case the
frequency spectrum is calculated by the formula

w=\lkg ()
and in the second case by

w=kygh. )

The ambiguity of relations (1) and (2) is obvious from the fact that they
describe an oscillatory process in a medium and do not contain its hydrodyna-
mic characteristics which is illogical, to say the least. Besides, it is obvious that
waves disperse in deep water and do not disperse in shallow water. The existing
theory does not give an explanation of such a qualitative distinction between
gravity waves in deep and shallow water.

Dynamic processes occurring in fluids (gases) are described by a system
of hydrodynamic equations including:

the flow equation (Euler’s equation)

- o)
the continuity equatlon
0 -
a—’t)+div(p V): 0 @)
the adiabaticity equation
% v =o. (5)

ot
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where p is the density, p is the pressure, V' is the velocity and s is en-
tropy.

An exact solution of this system in the general case is impossible and so
scientists have to use approximate methods of solving, of which the method of
small disturbances is the most popular one. The gist of this method consists in
that any hydrodynamic value contained in the system is represented as a sum of

their stationary f;(7 ) and disturbed f '(¥;t) values assuming that [/ fo<L.
After that the system is linearized, i.e. the terms containing ( f*)", where n>1,

are neglected. Then the disturbed values are represented as a wave f ’( vt )=

const-e "™ | where o is the angular frequency of wave, and, using the cor-

responding boundary and initial conditions, the system of differential equations
is reduced to the dispersion equation
w=F(k) (6)
When using this method, system (3-5) should be complemented with two
equations:
the equation of equilibrium in the gravitation field

VP, =p,8 (7)
the medium state equation
’ 1 r
p = C 2 p . (8)

Where C denotes the sound propagation velocity in a medium defined by
means of its hydrodynamic characteristics.

To justify our opinion as to the incorrectness of the theory of gravity wa-
ves, we will refer mainly to the monograph “Theoretical Physics” by L.D.
Landau and E.N. Lifshitz (1988), which is a handbook for scientists concerned
with problems of hydro- and gas dynamics.

The main disadvantage of the method of solution of system (3-5,7,8) is
that in the case of small disturbances the fluid flow is considered to be potential,
while the fluid itself is assumed to be incompressible, i.e. the sound propagati-
on velocity in it is C=oo. Then equation (6) together with the hydrodynamic
characteristics of a medium fall out from the system. Besides, the flow potentia-
lity implies its isentropy when the flow entropy is the same at all points (S =
const) (see L.D. Landau and E.N. Lifshitz, 1988, §8, §9). This is the reason for
which the one-adiabaticity equation (5) also falls out of the system. Thus there
remain only three equations: the flow equation (3), the continuity equation (4),

which takes the form VV =0 , and the equilibrium equation (7).
From thermodynamics we know that the entropy of a medium in the gra-

vitational field cannot be constant. In the gravitational field of the Earth it de-
pends on depth s = s(z) (see L. D. Landau and E .N. Lifshitz, 1988, §13) and
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therefore the flow is non-isentropic. Thus the assumption that the flow is isen-
tropic and therefore is potential is unjustified from the standpoint of physics.

Clearly, when problems are formulated so inadequately, the results of the-
ir solution cannot be correct and adequate. Moreover, in most cases they are not
solvable altogether and then scientists have to resort to scientific tricks. We will
give a few examples.

A hydrodynamic system of equations was for the first time used by Hel-
mholtz in 1868 for solution of the problem of tangential fracture stability on the
plane interface of two semi-bounded incompressible fluids without taking into
account the influence of the gravitational field of the Earth. He showed that the
solutions of a dispersion equation which are also given in the monograph of L.
D. Landau and E.N. Lifshitz, (§29) are two self-conjugate complex numbers

N ©)
Pt P,

Taking (9) and the wave character of disturbance, we see that for the root
with a negative imaginary part (Imw<0), the disturbance increases with time,
which means that the tangential fracture is unstable.

It is understood Helmholtz’ formulation of the problem was too simple
for two reasons: the finite depth of the lower the fluid layer (/) and the influen-
ce of the gravity field of the Earth (g) were not taken into account.

The Helmholtz problem with assumption of the gravitational field and
surface tension effects was solved by Kelvin in 1871 (L.D. Landau and E.N.
Lifshitz, §62). Assuming the flow to be potential, Kelvin introduced the velocity

potential (P( vt ) satisfying the Laplace equation
Ap=0 (10)
and related to the fluid flow velocity by

V = Vo - (11)
The fluid pressure is defined by the Bernoulli formula
op P 2
Pe-pl®_ e Py (12)
P ~PETS

where z is the fluid with respect to the axis normal to the fracture surface.

Assuming that the upper the fluid moves with respect to the lower the flu-
id with velocity V7, the velocity potentials satisfying equation (10) are written in
the form

¢, = Ae " cos(kx —wt) +V,x, z>0 (13)
@, = A,e™ cos(kx— ar), z<0 (14)
Here it is assumed that the fracture surface equation is z=0, and waves

propagate along the X-axis. The difference in the exponent signs is explained by
the requirement that disturbances get damped as the distance from the fracture
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surface increases. The constants 4; and A4, are assumed to be small values since
they correspond to the disturbed values of the potentials.
At the interface of the fluids the following conditions must be fulfilled:

62
(PP | =-as (1)
dg g o
=—=—+V,= 16
A= g o Yo (16)
0
VZZ 2028_§ (17)

where a is the surface tension coefficient, and & is the fluids interface dis-
placement along the Z-axis; V., and V,, are the z-components of the disturbed

values of velocities on the different sides of the fracture. In the monograph
(L.D. Landau and E.N. Lifshitz, § 62), condition (15) with (12) taken into acco-
unt is written as follows

o o’ dg p
P2 al‘z +Pzg§—ayzpla—;+91gi+jmz _Voz) (18)
where V12 = (Vo, )* . Representing £ as
& =asinfx—ax) (19)

and substituting (13), (14) and (19) into the boundary conditions (16),
(17) and (18), we obtain a system of three linear homogeneous equations with

respect to the coefficients 4,, 4, and @ (the terms containing A and A; are

neglected). Equating the determinant of this system to zero, we obtain the dis-
persion equation whose solution is

P
= p2kV0 + kg(pl_pz)_plp2k2V02 + OKk3 2‘ (20)

Pt P, - Pt P, (,01 +,02)2 Pt P,

For a =0, g =0, Kelvin’s solution (20) transforms to Helmholtz’ soluti-
on (9) and therefore this instability is called the Kelvin-Helmholtz instability.

From (20) it follows that the stability condition of capillary and gravity
waves is the negativity of the expression between the square brackets, i.e.

ok’ . plsz2 k+g(p2_pl)20

Pitp (Pitp) PP

By solving inequality (21) with respect to & we readily find that the ne-

gativity of its discriminant gives a tangential fracture stability condition for any
k in the form

21
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4ag(p2_pl)(p2+pl)z (22)

4
VO 2 2
P1 P2

IA

From (22) it follows that the tangential fracture is stable only in the pre-
sence of both factors — the surface tension and the gravitational field. On the ot-
her hand, after solving (21) with respect to ¥}, we find a stability condition in
the form
lgp,=p ) +ak’fp +p,) (23)

Ve <
’ kpip,

Condition (23) contradicts condition (22) since it implies that each of the
parameters g and o makes its own contribution to the stability of the tangential
fracture and the latter may be stable even if one of them is absent.

Attention to this fact was for the first time drawn in the paper of V.G.
Kirtskhalia and A.A. Rukhadze, (2008), where one of the reasons of this contra-
diction is indicated. This reason consists in that a the fluid flow in the gravitati-
onal field of the Earth cannot be potential in principle.

As is known, a flow is considered potential if the condition

rotV =0 (24)
is fulfilled along the trajectory of some fluid particle.
For stationary motion the trajectory of a fluid particle coincides with the
current line. Condition (24) is a particular case of Tomson’s theorem on velo-
city circulation preservation along the fluid trajectory (W. Tomson, 1869)

§> Vdl = const (25)

which was obtained using Euler’s motion equation and is valid only for
isentropic motion when the entropy is s = const at any point of the fluid. The de-
tailed proof of this fact is given in the monograph by L.D. Landau and E.M.
Lisshitz. (§ 8, § 9). In the gravitationall field of the Earth this condition is not

fulfilled since entropy depends on depth, i.e. s=s(z).

Moreover, in §62 of the above-mentioned monograph there are two more
essential errors, namely:
1. Condition (10) requires the fulfillment of one more condition

V., =v, (26)
z=0 z=0
Substituting the value & form (19) into (16) and (17), we find
Voo = a(kV, —w)cos(kx—ax) (27)
V,,|._, =—awcos(kx—ar) (28)

From (27) and (28) it follows that condition (26) is fulfilled if and only if
V(): Oork=0
(A =), i.e. if both fluids are stationary or there is no disturbance.
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2. In the gravitational field of the Earth the fluid velocity (its z-compo-
nent) must depend on the gravitational acceleration g. Formulas (13)

and (14) do not reflect this fact in any way.
That is why, as shown in the work V.G. Kirtskhalia and A.A. Rukhadze,
(2008), to solve the problem the authors had to resort to a “scientific trick” and
artificially introduce the constant term -7} into the right-hand part of equation

(18). Thus the erroneousness of Kelvin’s solution is unquestionable. Neverthe-
less, the gravity wave frequency spectrum on the deep water surface (kh>>1) is
still calculated by the formula (1) which is obtained from Kelvin’s solution (20)
for a =0, V=0 and p, >> p,.

Another limit case — long gravity waves (i.e. waves on shallow water
kh<<1) is treated in the monograph L.D. Landau and E.N. Lifshitz, (§12). Using
Euler’s equation, the authors of the monograph obtain the phase velocity of a
gravity wave on shallow water in the form

)
U,=—=+/gh (30)
X g

V4

which coincides with expression (2). Following the authors’ argumenta-
tion we will show that it is not true.

They solve the problem of gravity wave propagation in a stationary fluid
along the channel (along the X-axis) of depth 4. Since the disturbance velocity

, . ov
component z, normal to the surface is small, it is assumed that ~ 2 ot 0.In

addition to this, it is assumed that on the disturbed flow surface the pressure is

.. 0ov
constant and therefore the component x of the Euler equation gives ~ ¥ ot 0.

Under these assumptions, one obtains a wave equation with respect to a relative
displacement of the surface along the Z-axis, which corresponds to a wave with
frequency (2). However these assumptions exclude any oscillatory motion and
thus it is not clear what wave is considered by the authors.

The most general problem of gravity waves is solved in the work V.A.
Meshkevich et. al. (2001) the results of which coincide with expressions (1) and
(2) for the limiting cases.

The authors consider the problem when the fluid surface borders on vacu-
um. In that case, fluid evaporation will take place and the interface between fluid
and vacuum will be washed away. For the problem to be well-posed, it must be
assumed that the fluid is bounded from above by a medium with lower density
and then it should be assumed that at their interface the disturbed pressures are
equal to each other p)| = p| » (see, L. D. Landau and E. M. Lisshitz,

§29, §84). Thus the dispersion equation will contain two densities p; and p,. It is
only then that the upper medium density can be neglected provided that p, >> p,.

The solution of task #2 in L.D. Landau and E.M. Lisshitz. (§12) looks
more correct as compared with Kelvin’s problem.
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Assuming that the fluid motion is potential, a dispersion equation is fo-
und for gravity waves on the plane interface of two fluids whose density and
depth are equal to p;h; and p,h; respectively. The problem is solved under the
assumption that & =0 and V= 0. A dispersion equation has the form

wzz kg(pz_pl) (31)
p,cth(kh,) + p,cth(kh,))

Three cases are considered:

1. Both fluids are infinitely deep (kh; >> 1 andu kh, >>1)

0 = kg (P2=P1) (32)
Py P
2. Both fluids have a small depth value (kh; << [ and kh, <<lI)
o2 = k2 g(p, — phh, (33)
pihy + pyhy

3. The lower fluid is shallow, and the upper fluid is deep (k#, << I and
kh; >>1)

® =k2gh, P27 P (34)

P2

For p,>>py, (32) and (34) give respectively results (1) and (2). The mat-
hematical correctness of the solution of the considered problem is due to the
fact that condition (26) is not violated because of the absence of relative motion
of fluids (V,=0). However the other two essential errors connected with physics
remain in force and therefore solution (31) has no physical meaning.

A detailed analysis of Kelvin’s work is given in the paper “On the questi-
on of stability of hydrodynamic tangential fracture” by V.G. Kirtshalia and A.A.
Rukhadze (2008). It is shown there that for the problem to be well-posed and
solved it should be assumed that C* in the medium state equation (8) is the redu-
ced value of velocity squares

» _ C5CF
C;+C’?
where C;is a usual sound velocity and C; is the velocity of an entropic or
internal wave which can be called a thermal sound. Its appearance is connected
with a thermal change of the density of a medium having mechanical oscillati-
ons when because of the process adiabaticity and the displacement of a fluid
particle the entropy value is transferred to a point where it had another value.
This velocity as well as the velocity of mechanical sound is defined by the
hydrodynamic characteristics of a medium. Such an approach not only contribu-
tes to an essential correction of the problem solution procedure and therefore to
the gravity wave theory, but also gives a more exact definition of the notion of
“an incompressible fluid”.

35)
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A fluid should be considered incompressible if C;> C; and then C= C;.
Otherwise, when C;< C; we have C=C; and the fluid is compressible. In both
cases, the equation of a medium state remains in the system and the dispersion
equation contains the medium characteristic parameters. For a free fluid, when
g = 0 and motion is isentropic, the thermal sound velocity is C;=0o and
C*? = C?. In that case, the equation of an adiabatic equation can be neglected.

If the medium compressibility is not taken into account either, then C=C, =00

and the neglect of the medium state equation is justified.

Using the above approach, a new dispersion equation is obtained in work
of V.G. Kirtshalia and A.A. Rukhadze (2008) for gravity and capillary waves
(kh>>1) in the form

(P1+P2)U;27 _2p1V0Up+pré_ak(1_Ag -4.)=0 (36)

where
A - & | PL_ P (37)
£ 2k(p, +po) P C}
ek (o, e (38)
‘ 2(/01"',02)2 c/ (ol

are small values. As shown by further studies, expressions (37) and (38)
need refinement, but this does not influence the physical meaning of the absolu-
tely new result which is obvious and consists in the following:

A solution of equation (36) has the form

1
© = PikV i|: ak’ _plpz’sz;)z _ ak’ (A +Ac):|A 39)
prtpy pitps (p+p)  pitpy
Considering the possibility of stabilization of a tangential fracture for any
k, by virtue of (39) we find that stabilization is impossible. A fracture is stable
provided that the condition

vl <akPIPr(ioa, —A) (40)
PP

is fulfilled. We see that stabilization of short wave disturbances cannot ta-
ke place for V0 without taking surface tension into account. Equation (40) al-
so implies that an entropic and an acoustic wave always produce a destabilizing
effect because A:>0. The effect of gravity depends on the sign of A,.

In view of the above argumentation there arises the question as to the va-
lidity of the Bernoulli equation (12). The answer to this question is as follows —
the Bernoulli equation is true in terms of approximation in which the flow can
be considered potential, i.e. in the absence of disturbances (stationary flow k =
0, stationary flow) and when there are no essential height drops.

Conclusion. The given analysis of several most typical works on the the-
ory of gravity waves convincingly prove that theory is inaccurate and requires
revision. Foundation of new theory will considerably contribute to development
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of fundamental sciences like hydrodynamics aeronomy, gas dynamics, aerop-
hysics, oceanology, magnetic hydrodynamics etc.
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CHAMGES OF CORTISIL INDICATORS UPON TESTING
THE DIFFERENT COMPLICATED SELF-DEFENDING
REACTIONS

On testing the different complicated self-defending reactions we applied a
modified model of active avoiding reaction; we have studied behavior and emo-
tional indicators, cycle changes of cortisol concentration in blood on the various
stages of psychogenic stress development.

Upon the testing under the conditions of different complicated program
behavior indicators have compensative nature that is under way on the light of
cycle changes of cortisol concentration.

Nature of behavior responses manifested on the different stages of psy-
chogenic stress development with cortisol changes in blood is considered as bi-
ologically positive adaptation response that increases organism resistance to-
wards stress-genetic factors.
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MAHAHA BEPYJIABA

MOP®OJOTNMYECKHUE OCOBEHHOCTHU B ITPOLUHECCE
IHONTO3UCA B IIEYEHH KPbBICBI B HOPME U ITPU
BO3JENCTBUY AHTUBHOTUKOM

B renernueckom ammapare MHOTOKJIETOYHBIX OPTaHU3MOB — JKHBOTHBIX,
pacTeHnii 1 TpuOOB 3aJOKeHa MporpaMMa THOENTH KIIETOK. DTO CIieIHalibHas
mporpaMMa, KOTopasi MPH ONPEACICHHBIX OOCTOSATENBLCTBAX MOXKET HNPUBECTU
KJIETKY K ruoenu. [Ipym HOpMaabHOM pa3BUTHH 3Ta MpOrpaMMa HarpaBiieHa Ha
yaaneHne u30BITOYHO 0O0pa30BaBIIMXCS KIETOK M yAaJeHHe KIETOK C Cephes-
HBIMU HapyHICHUSIMH CTPYKTYpbl WK (YHKIMH TeHETHYECKOTro ammapara. B
YaCTHOCTH, alloNTO3 — OAWH W3 OCHOBHBIX MEXaHHW3MOB CaMONPO(UIAKTUKU
oHKoJIoTTUecKuX 3aboneanuii (Thompson et all., 1995).

Ha ceroansiiauii 1eHb 0OMIEU3BECTHO, YTO PA3BUTHE H TOMEOCTa3 MYJib-
TUKJIETOYHOT'O OPraHHW3Ma B PaBHOH CTENEHU 3aBUCUT KakK OT IMPOLECCOB MPO-
mudepanun u qudepeHanuy, Tak 1 KISTOYHON THOeIH.

BnepBeie mpenmonokeHHe O TOM, YTO MaccoBas THOeTh KJIETOK B OM-
OpHOHATFHOM OHTOT'€HE3€ KaK MO3BOHOYHBIX, TaK U OECIIO3BOHOYHBIX SIBIISCTCS
HOPMAJIBHBIM U HEOOXOJAMMBIM KOMIIOHEHTOM Pa3BUTHS OCOOM, BBICKAa3aHO A.
I'moxemanom (6), a 3arem Jx.Cormepcom (11). Cormacuno manaem k. CoH-
Jepca, THOeNb U IECTPYKIHUS TKaHEH W OPraHOB B pa3BUBAIOIIEMCST MHOTOKIIE-
TOYHOM OpraHM3Me HpOrpaMMHpPOBaHHA M CHOCOOCTBYET 3MOPHOHAIHLHOMY
pocty u nuddepeHInpoBKe 0COOH. AIMONTO3 KOHTPOJIUPYETCs (GakTopamMu He-
MOCPEICTBEHHOTO KJIETOYHOTO U TYMOPAIbHOTO BO3AEHCTBHUS CPE/BI U 3aITyCKa-
eTcs creuupUUeCKIMY BHEITHUMHU U BHYTPEHHUMHU CUTHAJIAMU.

JItoOble OTKIIOHEHHUS OT 3TOM MPOTpamMMbl BEAYT K BOSHHKHOBEHHUIO MY-
TaHTHBIX 0CO0IOCH M mocienyromeil nx rudenu. [IporpamMmMmupoBaHHas THOETH
KJIETKA «CaMOyOHMHCTBO» (suicide) — 3TO aKkT ambTpyH3Ma CO CTOPOHBI COOCT-
BEHHO KJICTKH, HAIIPaBJICHHBIN Ha MOJIepKaHue HOPMAIBHOTO romMeoctasza. Ha
ceroaasamHUA aeHp KoHnenmus Connmepca (11) uMeeT mmpokoe NMpU3HAHKUE H
JOKa3aHa B OTHOIICHUH HE TOJBKO MOP(O- M T'HMCTOTeHE3a Pa3BHBAIOLIETOCS
MHOTOKJIETOYHOT'O OpraHu3Ma, HO ¥ MeJUIEHHO OOHOBJISIFOIIUXCS] TKaHEH B3poc-
noro oprarm3ma (1,2,8,12).

ATIONITO3UC — TPOTpaMMHPOBaHHAS THUOENh KIETKH Ha CETOMHSITHHMA
JIeHb fABJsieTCs HanOoJiee NHTEHCUBHO W TIIATEIHHO M3ydaeMOW MmpoOiemMoil B
Ouooruu, penieHne KOTopor AaeT BO3MOKHOCTh KOHTPOIUPOBATh U YIIPABIIAThH
KJIETOYHOH THOENhI0, 9TO, CO CBOEH CTOPOHBI, OTKPHIBAET MINPOKHE MEPCIIEKTH-
BbI B KIMHHUYECKOW mpakTtuke. OJHAKO, aloNTO3MUC, KaK MPaBUIIO, H3y4aeTcs B

67



YCIIOBUSIX €r0 WHAYIMPOBAHUS PAa3TUYHBIMU (pakTOpamMH M OILIEHUBACTCS HAJIH-
4yreM yrnopsnoueHHor ¢pparmentannu monekyn JHK sapa.

OJEKTPOHHO-MHUKPOCKOINYECKHUE HCCIEIOBAHMS MTOCIEIHHUX JIET MOKa3a-
79, 9TO MOP(OTECHETHUECKUE TPOILIECCH B IMOPUOHAILHOM MEPHOJIE OHTOTCHE-
3a pa3BUBAIOTCS IMyTeM arnontosa (7).

Llenpr0 HACTOAIIETO MCCIECIOBAHUS SBISETCS CPABHUTEIBHOE H3yuUeHHE
MOPQOJOTHIECKUX W3MEHEHUH, MMEIONIMX MECTO B TPOIIECCE aroNnTo3uca B
(deTanbHOM NeUeHH KPbIC Pa3IMUHBIX BO3PACTOB U MEYEHU MOJIOJBIX KPBIC MO
BO3ACHCTBHEM LIMKJIOTeKCaMHla — aHTHOMOTHKA, MTOJIABIIIOLIETO CUHTE3 OelKka
Ha IIUTOTUIa3MAaTHIECKIX pHOOCOMaX.

Ha ocHoBanuu u3ydenus: GeTaqbHON NEUCHH METOJaMU IOy~ U yIbTpa-
TOHKHX CPE30B YCTaHOBIJIEHO, YTO OTMHPAIOIINE KIETKH XapaKTepU3yIOTCsl He-
MpaBUIbHOW (hOpMOM, TEMHOW OKpAacKOW M HaJM4ueM HEOOJIBIIMX BBIPOCTOB
MUTOIIa3Mbl (Ha CBETOBOM YPOBHE) Ha CYOKJIIETOYHOM YpPOBHE YCTaHOBJICHO,
4YTO HanboJee paHHUM MOP(OIOTUIECKUM MPU3HAKOM aroTo3uca SIBISETCs 00-
pa3oBaHue B LUTOIUIA3ME IeNaToUUTa KaHaiablueB I pOP ¢ arrmoTHHUpOBaHHbI-
MU pUOOCOMAaMH, YUCIIO KOTOPHIX YBEIUYMUBACTCS B MpOIlecCe TMOEN KIETKH.
[ocreneHHO 3HAUMTENBHO U3MEHsAETCS (opMa sIIpa U KIIETKH, IEPUHYKIIeapHOe
MPOCTPAHCTBO YBEJINYMBACTCS, YBEINUMBACTCS CTEIICHh MaprUHALMN XPOMaTH-
Ha. [{uTorUIa3Ma amonTo3HBIX KIETOK Ha BCEX CTAJUSAX PAa3BUTHS THOEIH HE
COJCPKUT arnmapara ["oJbIKH, JTU30COM, IEPOKCHCOM, MHKPOTPYOOUEeK.

CornacHo COOCTBEHHBIM YJIBTPACTPYKTYPHBIM JaHHBIM, HOIaBIICHHUE
CHHTE3a MCXOAHBIX JUIsI SMOPHOHAJIBHOTO I'elaTouTa OEJIKOB, Ha PaHHHUX CTa-
JISIX arolTO3KCa, BEIET K MepenporpaMMHUPOBAHHIO TIPOIIECCOB TPAHCIIALUN U
TPaHCKPUTIMHA ¥ OTMHUPAIOIIAs KJIETKa HAYMHACT CHHTE3UPOBATh OTIIMYHBIA OT
HCXOIHOTO HAbOp OeJIKOB, HEOOXOOUMBIN el ISl BBKUBaHUS. J{eCTpyKTUBHBIE
MPOIIECCHI, MPOTEKAIOIIUE B KIIETKE IOCIE ONPEICICHHOTO BPEMEHH, YXKE Ha
CHOCOOCTBYIOT HCIIOJIb30BAHUIO KJICTKOW HOBBIX OCJIKOB JUIsi COOCTBEHHBIX
HY>KZ (COMa M BBIPOCTBI allONTO3HOW KIETKH MOTYT @K€ Ha CaMbIX MO3IHHUX
CTaJusIX TMOENN COAEp)KaTh BELISCTBA, y)K€ HE HyXXHbIE OTMHUPAIOIIEH KIICTKE,
OJTHAKO TPH OIPECICHHBIX YCIOBUAX CIIOCOOCTBYIONIMX aKTUBAIMK Mpoiude-
paunu u quddepeHnranry B MIOTHO PACMOIOKEHHBIX C HUIMU COCEIHUX KIIET-
kax (Mukanze, bepynasa, Tymanumsum) (3) (puc. 1).

ArmoniTo3uc — Takas ¢opma rudeny, Mpu KOTOPOH depe3 CI0KHbBIE (yHK-
UOHAJIbHBIE TEPECTPOWKHA OTMHpArOIas KIETKa crocoOHa aKKyMYJIHpOBAaTh
BEIIECTBA, KOTOPHIC B ONpPEICIICHHBIX YCIOBHAX MOTYT CTUMYJIHMPOBATh WIN
aKTHUBHPOBATh NPOJIU(PEPATHBHYIO CIIOCOOHOCTh KIETKH B IpejeiiaX TKaHH .
[Tonobnoe npexnpomnoxxenue BeickazaHo Kouno (9), KoTopslit ojaraeT, 4To BO
B3aMMOCBSI3M aKTHBHOW TMOEH KJIETOK U MPOLECCOB PereHepanny, NOCIeaHne
CTUMYJIMPYIOTCS allONTO3UCOM, a HE Ha00OpOT.
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Puc. 1. IloTepst anonTo3ucHON KJIETKOI BHIPOCTOB M YMEHBbIIEHHE
KOJIH4eCcTBa
HUTOIIA3MBbI PU CMOPIIMBAHUH siApa. YB. 13.000

Puc. 2. AnonTo3MCHBIN renaTouT Mocje BBeJIeHHsI aHTHOHOTHKA
HMKJIOTeKCUMHUIA ¢ KPYMHBIM SIIPOM HA HAYAJIBHOW cTaaqun
MApPrUHAIIMY U PACHIAPEHHBIM MEPUHYKJIEAPHLIM MPOCTPAHCTBOM;
HHUTOMJIa3Ma COAEPKUT MOJIUMOP(PHBIE MUTOXOHAPUHA
¢ KpucTaMu U Hadyxmue nuctepasl 'IP. ¥VB. 15.000
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[Ipenmonaraercs, 4YTo 3HAYUTENHHOE WU3MEHEHHE (OPMBI OTMHPAFOIINX
KJIETOK, a TaKKe arrjioTHHALMS pUOOCOM B ONPENCIICHHON CTENEeHU SIBISIETCS
MOPGOJIOrHIECKUM OTPaKEHHEM HapyIICHUs CHHTE3a OENKOB U (PepMEHTOB,
OTBETCTBEHHBIX 32 CTA0MIHLHOCTH ITUTOCKENIETA 3TON KIETKH. DTO MOATBEPKIa-
eTCsl INTepaTyPHBIMU TaHHBIMH, OMOXHUMUYecKUMHU MeToaamu (10).

Ha ocHoBaHMM nM3yuYeHHs TKaHH IEYCHU MOJIOABIX KPBIC METOJAMH IOJTY-
Y yIBTPATOHKHUX CPE30B MPH BO3ACHCTBUH IHUKIOTEKCaMHUAA yCTaHOBIECHO, YTO
B TIpoOliecce WHAYIMPOBAHHOTO arolTo3uca 0ojiee BEIpaKeHO M3MEeHeHHe (Hop-
MBI M CTPYKTYpBHI 5,ipa, 4eM IUToIuIa3Mbl. llepuHykiieapHoe mpocTpaHCTBO pac-
HIUPSETCs, B siApe 00pa3yroTCsl pa3InIHON CTereHn BoruyTocT. Ha crannm ka-
pHopekcuca (parMeHThl siipa XapaKTePHU3YIOTCS BBIPRKEHHOH MaprhUHAIUeH
XpOMaTHHA — CIEeUU(PUUYECKHH NpU3HAK TEPMHUHAIBHOW CTaJHMU amonTo3Hca.
uTonazma comepKUT HeOOJIbIIOE KOJIMYECTBO CBOOOIHBIX U CBSA3aHHBIX PH-
6ocoMm 1, B OCHOBHOM, HaOyxmwme ructepHsl I pOP. Crenens 60azodwmnmmu sapa u
LUTOIIa3Mbl OTMHPAIOLINX KIETOK IMOCTETIEHHO HApacTaeT B MPOLECCE allonTo-
3uca. CornacHo nanaeiM M.H.Togoposa (4), mogaBieHue cuHTe3a OEIKOB B Te-
MaTOUTaX KPBICHI MOCIE BO3JAEHCTBHS CyOJIETAIBHBIX 03 ITUKJIOTeKCaMHIa —
WHTUOUTOpa TPAHCISALMU — BEAET K MEepenporpaMMHPOBAHUIO TPAHCISALUU U
TPaHCKPHUIILMU B TEMAaTOLUTAX, B PE3yJIbTaTe Yero KJeTKa HaYMHACT CUHTE3 Ha-
6opa OeIKOB, OTIIMYHOTO OT MCXOAHOTO. M3BEeCTHO M3 NMHUTEpaTypHBIX JaHHBIX
(5), uTO HMKIIOreKCaMU SIBISIETCA MHAYKTOPOM aIoINTO3HCA, T.€. BBI3BIBAET YIIO-
PAIOYCHHYIO MEXHYKICOCOMHYIO (pparMEeHTALUIO Sep KIETOK KpoBH (pHC. 2).

Ha ocHoBanum aHanu3a cOOCTBYEHHBIX NAHHBIX YCTaHOBJIEHO, YTO B
HOPMAJBHBIX (DU3MONIOTHYECKUX YCIIOBHUSX IPOIECC AarlonTO3HMCca MPOTEKaeT
MeaneHHo. TeMmIbl rHOeNn KJIETOK MPH MHAYUHUPOBAHHOM IHKJIOTEKCAMUIIOM
arloNTO3MCE 3HAYBUTEJILHO BBIIIE U YK€ Ha 4-bIii 4ac 1ociie BBEICHHUs aHTHOHO-
THKa OTMEYAIOTCA TIEPBHIE allONTO3HbIE TENbIIA.

Ecnu cuntath, 4TO anmonTo3UC — 3KTO YHOPSAOYEHHOE PACIIEIICHHE MO-
aexyn AHK sapa Ha dparmentst, copepxkamue 180-200 m.H., TO HE3aBUCUMO OT
TOTr0, MPOUCXOAUT ITO PACIICIUIEHHE B HOPMAIBHBIX (PH3HOJIOTHYECKUX YCIIO-
BUSIX WM OyZeT MHAYIUPOBAHO KaKUM-THOO (aKTOpOM, aronTO3HC OCTAETCS
aToNTO3UCOM.

CpaBHUTENBHOE M3yueHHE MOP(OJOrMYECKUX MPU3HAKOB alloNTo3uca B
(heTasbHOM MMEYeHN W TIeYEeHU MOJOJBIX KPBIC IO BO3/ICHCTBHEM LMKIIOTEKCa-
MHUJa 3HAYUTEIBHO OTIWYAIoTCs APYT OT Apyra. [Ipenmonaraercs, 4To yneTpa-
CTPYKTYpHBIE U3MEHEHHS Pa3IMYHBIX KJIETOK IPH alloNTO3UCE Pa3iINyHBI U 3a-
BHCSAT KaK OT TUMA KJIETKH, TaK U ()akKTOPOB HHIYIIMPOBAHHBIX allONTO3HC.

KawueBble cioBa: aIoNnTO3MuC, AarTIOTHHAIUA pI/IGOCOM, (l)eTaJ'IbHaﬂ
NneYeHb, HUKJIOI€eKCUMHA/I
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MANANA BERULAVA

MORPHOLOGICAL FEATURES IN THE PROCESS
OF APOPTOSIS IN RAT LIVER IN NORMAL CONDITIONS
AND UNDER THE INFLUENCE OF ANTIBIOTIC

It was established, that the early morphological feature of the apoptosis is
the formation of cisterns of Granular Endoplasmatic Reticulum with the agglu-
tinated ribosomes. The amount of the latter is continuosly being increased dur-
ing the process of cell dying. This is accompanid with the significant changes of
the shapes of nucleus and the cell and with the formation of the cytoplasm
process. This processes during the apoptosis become more polymorph and ex-
tended. On all stages of the cell dying the cytoplasm does not contain the Golgi
Apparatus, lysosomes, perozisomes, microtupules. It is supposed that the signif-
icant change of the shape of dying cells is dueto to the suppresiion of synthesis
of protein that are initial for the hepatocyte. Possibly this provokes the repro-
gramming of translation and transcription and the cell being the synthesis of the
new proteins. It is also suppesed, that during the process of apoptosis, asa result
of complicated functional rebuilding, needed foor its survival, the cell, possibly,
beings the synthesis of substances, not needed already by the cell due to the
non-reversiple degeneration of the nucleus, but at the same time named sub-
stances may be accumulated in the soma and processes of the cytoplasm. These
substances, under certain internal and external conditions may stimulate or acti-
vate the proliferate capability of the cells within the limits of the tissue.

Key words: Apoptosis, Ribosome Aglutination, Embryo liver, cyclo-
heximide.
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VAJA TODUA, NANA JANUKASHVILI, KHATUNA MEBONIA

THERAPEUTIC SIGNIFICANCE OF ABKHAZIAN FLORA
MEDICINAL PLANTS SEA-BUCKTHORN (HIPPOPHAE
RHAMNOIDES) AND HAWTHORN

In the given proceeding is described history of the usage of medical
plants. There mostly are discussed plants spread in Abkhazia - Sea-buckthorn
(Hippophae rhamnoides) and hawthorn, their usage in phytotherapy. There is
described spreading area, chemical composition of those plants, medical Galeni-
cal preparations, their usage dosages, obtaining and storage rules and etc.

80



1LMBLA3OL LSLILITOBM I603IALOGIGOL H(MITB0
6- X, 2011
bsdb980bd95959a000 J9i36090905ms by@os

39065 BIGIIS, RIGINSE dIST30L20

13JCNSNIEHD LOI®HIIdPLMBOL 353V3563301L 3I&HLIITSGN3Id0
0M502LOLOL BIESEHSRIAH) 3MSS603THO dSR0OL
3535200 B3I

dgl§ogmogos Lods@mggenml dgsbogdgdoms szo0gdool mdo-
@olols 396@®oydo dm@sbogy®@o dowol, Gmym® i b3gEosgydo
Lodggdamdol god(g0b9b0L mbdogd@dols dbos@gdyen-s@Jod 9@y geoo
3o05(943900L mogoligdy®gdgdo, dg@bgya bsiggmbg dmbodwo d3g-
bo@ggemdols  bom-g3m@ma0g@Mmds s ©IIMASAYEMdS. M (393%-
o> dgahgyeo bs3ggmols 308f 306900l Gg3mdgbosiogdo.

boggobde Lo@dyggdo: 39bHGs@y@o dm@Esbogydo dowo, L3gzos-
@0 Lo®ygdemdols o3[ gobgds.

Joeodol ggmo@dm{ymdols @mbolidogdoms 3md3egldo aoblo-
390 gda  Gowl  gzmasgoygmo I(gobg bodysggdo sliGyagdgb,
o3 50JodgdB O sblbodaols gobyymegger bofoml Fo®ddmow-
296, @obsbangdgemo  spaoegdolomgols Ibs@gdgeom  5dgbgdoe
350 390L, domgdl, Lgggmgdl s Lbgs 3Fgobg bodgoggdls wowo glmg-
A03960, >50Jo@ 9B YO Ye-gzm®sxoygmo db0dgbgmmds ogl. glmg-
B0gg® 360336g@mdslmsob gomsE wgzmdsaoygmo 3Fgsbg bodysggdo
553d05bols  godoxoblomgdgero  LaTdyoggdss, 0o bobygmsgol s
Log@o@ol ©oyd@g@gero Fgo®mos. dFg56g bodgsggdo [39bel dogals,
bm3og@l bpol Ggd3g@s@g®sl, ozogl dog@ols bo@dsgy®d B gbosbm-
dobs, 5bgargdl Jodol Lodanogdgl.

IVg0bg bodgoggdo R9bJ3oydo ©sbodbyegdols dobgwgom oym-

Qo Lod dodomsw Xy yBom:
L Logdom Ladpgdbenmdbols;

2. Y9bpygogmmo bodagdbamdbols;
3. L3ggosyg®o Loty goermdols.

L3900 @0 ©obodbyegbols 2odFgobgdsls dog3mgbgds: wo3-
3000 bmbys, Fyomsdi3ogo bmbols bodpysggdo, bobds@lsfoboswdwgym
boma 03900, Lobogmomgbol god(gobgds, Lobgdaggdo ©s Loggsgogng
d99®Mbgmdgdo, L3mAOFYmo 35@30, Lopaodmgygbm 3s®z0, bomemyoy-
G0 35030 > bmASbogydo dowo. [2,5].

d0@560ggMo dswo — I(gobg Iobogos, Lowsi botyoggdo yo®ggg-
9o Lol gdomss gobgsggdgemo domo Fo®ddmdmdol, Loli@gds@ogzol
ob  2gmy®oxogmo  bodbols dobgwgom s  gobgygmgboaos 3y @
Oe0-bogobdobsmagdanm s Lodgbogdm-33anggomo 39 domdolismgols.

81



dmAobogy®  dowgddo  [o®Imgdl  33gbsdgymmo  @gliy@lgdols
YgbTogans Jogmsdgoobs ©s @oslobengdymo saomgdol god(gobgdols,
bogaobs ©s Logygm dggdbgmdol, I@g(ggemdols bmaog@mo ©o@-
2900l 339bo@gms sbogno Lobgmdgdoms s x0dgdom odwomgdols
dobbom. o 9i3bmdosh domemyoydo dgEbogdgdol dow(gggdls o
339650 9ms oMM SLm@FH0IgbE .

dmASb0gy® do@do 5dgbgdgb mMAsbygg@mggdl, Lomdy®gdl, gowo-
Lomdmdgdls, saMgmgy 39 @O ye-bogobdsbosmegdbanm bolosmols bo-
290090l (39bgydo, @gJdm@oygdo s Lbgos).

dmASb0gY®d  bdogdl sFymdgh  d@sgom@oibmgeb d3gbs®gms
x0dgdmomgol bganlsg®gan  boswoggdby, d@sgsmpage®o Ggaoggnols
dJmbg Bg®o@mmosby Lbgowslbgs (yombs@gggdom, Lowsi di39bsmg-
0o gmgdizogdo 9Jldmboiosdo gzgm 0dbgds Fos@dmwa gbogoo [4].

332930L 30b56L Tomdmopagbos LoJodmggaml dg3bogdgdoms
535009300l mdogooliols (396@®s @0 dmFsbogydo dowol, Gmym@3
b3goog @0 Lodagoemdols 2odFgobgd0L Mmdogddol dbs@gdym-s@-
Jo6adHaO 9o yoeaTyzadol Bgbfogms ©s goblobedymo bogg-
0ol god(gobgdol Mg3m3gbwsz0gdo.

3822930l 85335690 Jgopgbs: Fg@dhgyee bs339mbg dnbod-
©0  J39boMgg@mdol  dom-ggmmmyools s ©gioMsAoYmmbols ‘dgl-
Pogems.

ool s3MmygdBgool 3M0biodol s Iizgbsdgms  gmagdiog-
b0l Ygdo@agbermdols  gobsEbmdsm  mdogmoliols dm@sbogy®  domdo
O>OEIOIOES O IGYGH Yo J3e3900-

39bmMEMA0YH0  ©S330M3900 hoGo®ws  53MMmboMgdyemo  dgme-
om [6], ®@obmgolsi dg@bgyao bogggmol dgdwamdo asdFgobgdols
dobbom 339650990y gobegbom ggbm@myoy® ©s33003905L ygo-
3080d5by, mgleedlbdmos®mdsby, mglen(3396sls s Gommen(3396o-
by dggoLfogangm domo bOs-yobzome®gdols mogoligdy®gdgdo s

©93MOSBA0YE M.

bow-35M 3950l a3MMgBgdolol oEygmo gbws 0dbgl 8o3Fgs-
bgdge o goyd(gebgdga (2bgdo, doaroggdo s dmgbgdo) Qo@-
0mdms do@ol goM3399e0 Mobogo@EMbs. ©a3MMg]@gdym mdogd-
B9dbdg bggdols, d9hJgdols, ygogoemgdol o 53F3569d0l Lbgs gengdgb-
Bgool  aobamoggds FLoAMESS ©o303doMgdymo 3o@mzgools s do-
©gool  agadoMgd0m  LEommsb. LEomo gfmegds sOJodgd@ycdge-
—dbo@ga e ©oy9adomgdol Lol gdsl, @olsi d9bgdodogo 30Mmdgdo,
V3569 ™dogddol Fodmmdo, dobbmd®ogo ©@obodbyargds ©s ULbgs
R35JBMOgd0 2oblobrmgMoggb. 3(gobg 3dgbgoermdoTo sOLgdmdl m@o
9O dsbgmobogob goblibgoggdymo ggads®mgdomo LHomo: @gyymsc (-
@0 5by ggmdgH®oymo s 3gobogy®do 5by @obdog@ydo. bdoMow
od m@o LEomol dgbsdgdom sbm@3zogmgdgb dg@gyamo ( obdg) bEo-
@ols agadodgdobsg [4]

82



09395090 LEogomn ©og9adoMgds bo®Eogmegds ssdos-
boli 29dmgbgdom, ymggeygodo dybgd@omdols yocmgdy. Ii3gbsdgyem-
do  oboggdymos  agmdgB@oygmo  gm®dol momgddo, ggogogmbe-
09630, oMo g u@sE 5b Moosmydo aodgbgdyc abgdby, bgog-
bgdbg o Ubgs. bdodse asdmygbgdyemos gm@do@gdyao, as3@9ko0-
@0 bggdo s dyhdgdo/

390b5g9@0 LEomom bow-35M 3960l ggadomgdolisl 3o doGoJom
— 035396 339botgms d9bgdMog Bm®Isl. o bggdol, dyhJgool o

4353020650 9d0l 0o 9ads®gds magoliggsmos.

dmESbogy® dowo mogolo dbs@Ogm-o0JodgdBat g gowsfy-
39600 [oMdmoygbl Lodomm-Lads@im bgemgbgdols bodydl. ols yo-

‘dgbgogeos  Jo@omoEs  @obedsgdy®  bEom Do, dop@sd  dobdo
33bRgds My gmoBymo agpdatgdomo gagdghdgooi, GmImgdoq do-
@056 Jmbgdbgdymsw s@ol ho@myemo Logtmm 3mddmboiodo.

ndoeolols dm@sbogy®d dosdo do@dyYByemo Lgaol gobsswgo-
@ gda@o ool Eolomgomog@mgdgeo  BAgMoGmM0s ogmygoeos 23
bogggomow. [1].

9y YO0 29235Mgds  s@ol Jodomsps  dowol  dgbsb-
g geomsb, dgbymyg 6533900, 230050mob s@OLgd Yo 3oMggero bs339-
00, 399J3Lg  bogggmo, oo  dmoEsgl  ygogogbodols  @sdmgbody
0oty l, dghgodgRg bogggmo, Mmdgaoi 3o@F AL Fo@dImowagbl.

dmASb0gg®m0  domols Mm@oy0bsgrmdal, bogomy®@ @obodondl
3ob030Mmdgol o s@Lgoygmo  IAsgomRgdmgobo  I39bsM g mbs,
AOmdgeroz M@0 dodomso xR0l Lobomss Fo@dmwagbogo: jye-
B030Mgd g0 I39bo@ggemds, oby dowols d3gbsdgms gmangdizogdo
> SEA0EMdM030, o567 d9bgodogo [o@dmTdmdbols Ii3gbsdgymmds.
39 G030 gd e 339600 gemdols domdo osbenmgdomn 70 3o Go®-
0mdo 935300 ©s [odmImeagbogos 2000-bg dgBo Bodbmbom. swyo-
emd@ogl jo — @obs®@hgbo 58 3o, @mIganoi osbenmgdom 1500 Lo-
bgmdomss Jo®Imw gbogno [3].

hggbli dogd dg@bgyeo o0dbs dowol 3oMggemo bogggmo, gl bog-
3900 330050050 5@OLgoymo  bogggmos, GmIgmoi domol  (396G@L
Foddmoagbl. 0po @odmgogmogdgdeolomgols gam-gom Lohggbgdgen
S0l Fomdmoagbl, gl bofomo gobgymgbogos  Lgo@bmds —
sliggbgdolomgol. o a9ads®gds dgagyee Lo dos.

dowols gl bogggomo ad®dmmygdBgdyeros dgdgybooda: oymags
abols dodyxggbs o Fodibgbs Fbodggdo. 930050006 abol do@-
%8603 43o30@b5@9d0l Mm@y gdos. gIMASEoY  dgdomgmdsdo  ygo-
30e0gob goxm®dgosl oo db0dgbgenmds gbodgds. ggogomgdl o3-
539696 >sdosbol gbmgBogy®@o Jommbmgboangdols @obsgdsymeo-
9o . ygogombo®o Jmbsdgbmdgdgaro @M 5@ gobegl, sdo@md of
43°302900 gmzgmfmog@oe ©> Lybmbydsr oggmgds goGdol, ¢o-
@0l o SLm@F0dgbBols dobgogom. ygsgoembo®@o asdmygbgdyemos:

83



330000585, 3903065, bog@sbs, GHodos, Lobgo@ogos, 39@ybos, 3g@o-
o, bobBY@300, SLA®S, bogmgos Jombgdo s Lbgs. dm@sbogmlo
3o @obg ygogomgdol dglobgd 5domdes ,, Gmam® i3 3ol Lyg®m-
do  gogobHymo goliggamsggdo 539ggbgdgb olgoey@l, obggg Ido-
3oebo0®o ggMgdbom ygogoengdo 5d3mdgb (30L39dgml [4].

4358080650 s gmgg 53dg9b90L godwgdo: IBsddosbo godg-
b0, d0b0s@G PO Yo goMEgdo s 330bgeobodgeols goMEgdo. yg0Msdo-
b mEbog d3mdm@gdom, 3ol dodxgbog @0l gzmdszoygmo sgbo,
OMmIgeno3  FoRmAIgoygmos @sdsboe dmygegoang ©yIRs®gdom s
@ododom. gl og3bo goblsggm@gdyge Lo@sdsbgl odanggl o o@lg-
o9 dbo(gOgm->6JodgdHat g oBmOIgdol.

obol dodxgbog ygzogombs®gdmsb 3g@dbosbo d39bscggdo gob-
053909905 doMomss© Loo@gdgds (pgadomgdom LEowo). be-
@ 2300560056 2bols do@zbbog — BgOMd0s, of g Jbosbo di39bs-
®99%0 J3bosb d306g Md3mboEogd x9ngol (@sbdsgdyco LEo-
g00). 0lbobo 5dog@9dgb RgAEMAL. AoMEs VH3MASAOYo Mmgo liob-
@ololys, dg@Jbosbo 8399659900 dog@ols Lobyggmsgols ©s Log@o-
ols oy ddgPgeo Fgs®mo.

hggbl Jog®d 5mbodbyeo bogggmols dgdamdo godfgobgdols dob-
boo dggolfogamgm Jmbodo I39bo@gynmmdols dom-g3mmmpo0s, hogo-
BoMgm Bgbm@my0Y@o ©s533003905 @S yogblobwgMgm ©gzMMSG Y-
gemds. 3gmggol dgogagdo dmgdgeos gb@oaol boboo (1. 2).

030F 9090 dm@Asbogydo dowols Ig@dhgaer bogggmbyg s@lgdyeo
dg@Jbosbo I39boMggd0, @mIgmgdoi Fo®dmwygbognos 24 myxsbol, 38
335@00l, 51 Lobgmdom. dom dm@ols howogrmgm sdg@ogzol 4 Lobgmos,
Lodb®go 5dg@ogol — 1, bdgenmsdygobwggmol — 2, 3oggsboyg®o — 10,
dodogsyg@o — 1, s@dmbsgmagmn sboydo — 24, gg@m3geo — 3.

Lobogmabam gm@dol Jobgogom by d3gbsdgs — 22 Lobgmdo,
dghJo — 26, @osbs — 3. yggmros dgbfsgaromo Labgmds ggogoemmdl
> 0gledlbdmos@mdl. mommgygmo Lobgmds 3300y MomEgbmdomss
Foddmeagboano (<10), dom dm@ols 13 Jo@owd(gobgs, obodhgbo gm-
0md33960. domo oo bofogro ggomge- o gobgoysddans, @o(3
390L39JBoyemdsby dogmomgdl. Loygzgmglm  bO@s-3sbgoms®gdom
3odmo®hggosb  dd@so, LygddOm3oggeo s  bmdog@se  mdbogro
3e0ds@ol 339659980, Moz 5@bodbymo bs3ggmols godfgobgdolmgo-
oo gomgogolifobgdyemo, mydas dm@dfygol  30@mdgddo  godpo
bOES-20b30m@gdols ohggbgdagdo ogm  Ggbosbo  LydG@ ™300
3s00ds@ ol d39b0M990Lo(3.

Q9o maoy®o 33003960l dJobggom  bogbymdo  ygogo-
eomdls: Koelreuteria peniculata, Thelycrania sanguinea, Sophora japonica, Sop-
hora sorbifolia, Spiraca bumalda, Cotoneaster salicifolia, Pyracantha crenulat,
Jasminum officinalis, Campsis radikans. @sbs®bgbo Lobgmds ggsgogmdls

3obogbymby.
84



‘dgl{ogaomo  Lobgmdgdo dLbdmos@mdgb 3g@ompyese, @3
60930l 3037356930l mgogbsb@olom 3b0dgbgermgsbos.

‘dgdmeamdolsls  ©g3m@AsGogemdon  gsdmodhggosh  gmmarols
‘dgng®gom: Celtis caucasica, Zelkowa carpinifolia, oo Parrotia persica.

goOx0l ge®dom godmombggosh : Salix babylonica, Berberis levis,
Celtis occidentalis, Laurocerasus officinalis, Sorbaria sorbifolia, Cotoneaster
salicifolia, Cotoneaster henryana, Taxus baccata, Grewia biloba, Lonicera cap-
rifolium, Koelreuteria paniculata o Cupressus sempervirens pyramidalis.

©9Oml goadoon yodmomhggosb: Jasminum officinale o Jasminum
nudiflorum. ygogognmdolbisl ©gi3m@s@0gemdomm aodmombhggosb: Berbe-
ris vulgaris, Robinia pseudoacacia, Cercis siliquastrum, Cercis chinensis, Sop-
thora japonica, Spiraea bumalda, Chaenomeles japonica, Cotoneaster nitens,
Jasminum nudiflorum, Syringa vulgaris, Viburnum opulus, Lonicera nitida,
Rosmarinus officinalis, Clematis vitalba, Tamarix hohenackeri, Campsis radi-
cans, Erianthus purpurascens, Yucca gloriosa s Opuntia phaeacantha.

bogmxdlbdmos@mbolsl  ©ggm@s@ogmmdon  ysdmochggosb:
Acer velutinum, Berberis vulgaris, Robinia pseudoacacia, Cotoneaster nitens,
Cotoneaster salicifolia, Cotoneaster henryana, Pyracantha crenulata, Taxus bac-
cata, Lonicera pileata, Sambucus racemosa o Clematis vitalba.

do@ol gdbgym 6533900y debodeo 339656 g9d0
gom®ob g ewigdol dobgrogon

3gb®ogmo 1
=) /L c
5 2 | bobogogbmm go@ds S h> < ¥ .
z ¢ S £
g & & 5 S-olg &
Bam@ols 3 ;:( % £ ;-g <
a2939bG0 g _ 2 ¥ 2|5 2z =
g c
h@. 53gM0 3o 4 3 - 1 4 2 4
Lodbego
-539M045 1 . . ) 1 1 . !
bdgen0sde- ) ) ) ) ) ) ) )
>bemggmo
3o3goboos 10 3 6 1 10 10 - 10
30dogr50 1 - 1 - 1 1 1
>bos 24 15 9 - 24 24 2 24
9303 9 1 7 1 9 9 2 9

85



50l Ygobgyae 653390y  2ddmygbgdnmo 3(3965Mggd0ls
bAOES-356g0ms@ g0l 35hggbgdamgdo

2 . 5 & 2
< . ¢ 2 c |
. 2 =% > = | & € € |2,
/‘ ) 2 &« & 2838 £ e 3 < S S |lg s g & &
2 = 5 & E g S < D | B o & | e o o
& 2z € Z €| $e8 SEH || S | & |72 2|22 g
€ = % > L 82 < 820 &2 S| %S S || DD
Sali-
Salix
ca- T . 3o6x0l III- .
ceac | D2bylo- | bob. ” by GOGIon 10 0y | VY
nica
Ace- | Acer
hero. e 15-
ra- negun- 5396, ,, by 435806, 20 v IX
ceaec | do ¢
her.
Acer
R + >4~ -
velutio | 2P0 |y . bogr 0 15 [ v | VY
num Y 800
>dg6.
Ber-
. 300l
beri- | Berbe- bob, S| dabd . % QmGIom
da- ris le- 30do-- I ;95 2 V | IX-X
ceae | vis @50 ' °
g}mm‘
Berbe- baaf\m dgoge-
risval- | 7 oo |t | dabd * oK ydon 2 vV | X-X +
garis >bwg. ” . o bo- )
9393 4 gon
T
Bu- | Buxus | bogng-

+ +
xa- baleari- | >®ols 7 by *ox 15 {x VIII )
ceae | ca 3964.

Ulm | Celtis 3984 " FO!- 1L
a- cauca- | ©d " by . @ols 7 v X-XI
ceac | sica >boo ‘J998-00
Celtis goMx0b
occi- hérgo. T RGO +
g . 4 1 vV | X-XI
denta- >d96. ” b9 ©o 0 00 +)
lis BO0.
Zelko- | 30yé o0
wacar- | gogd | Ty, . @ol; 25 IV | IX-X +
pinifo- | o. Dyeg-0m
lia bogod. 3¢
o | Robi-
mi- nia hdo. + d3o30%- | 9p. +
no- pseu- 5393 g b9 : o bo- 25 v )
doaca- 90 4mgom
sae .
cia
ol
Genista | (303. + | 3ahg 30- V-
tincto- | ©o e a0 . 10 VI
ria sl ’ 0
936-
Cercis Lodb. + . 20- v N
siliqu- | 93, ol Xa . 935002 | o | a5 | v | YD
astrum >boos,

86




b3.bg

38070
Cercis v
chinen- | hob. Xy 4gog0e. 15 Ry VI
sis
Sop- VI
thora hob.-0- I- +
japoni- | o3-00 X d3ogOs- % VI X-X (+)
ca 1I
Ro Lauro- 1934
" | cerasus | 979 dqhg goGx0l V-
sa- offici- 300y . Bo@Adom 6-8 VI it *
ceae . >bos
nalis
o
Sorba- 33;184) ’ dhg goOx0l \iI
ria sor- ’ ) ’ 1-2 VI
et he. . }0GHI00 VI
bifolia ¢
hob. I
Spiraea v
h0b.-0- bahd 0,7 I-
bumal- S3os _ qgog806e. 5 VI X
da
1I
Chae-
nome- B . I- I1I-
les ja- 003-00 . 943580am. 15 v IX-X
ponica
Coto- 43806, )
neaster | Bob. &alid @ b | 15 v |
nitens ) 4oORom
Coto- godxob
neaster bahd R}0GHI0n
salici- bob. . ©o bo- 3 v X +)
folia gogom
godxob
Coto- BOO- .
neaster | hob., bahd dom, 23 VI X )
henrya- | 0o3-00 . BO!.
na ©o bo-
JOgov
Pyra-
cantha | hob., S| boyem- V-
crenu- 3od. . Bom 6 VI X-X ™)
lata
goOx0l
Ta- q4o®, bah- BO@-
xa- | 18XUS | go3d, do- Boon, 26 m | v | P
baccata | 9oty bgo- Yol
ceae
>bos (o) ©o bo-
U(’)'BO(’)
Jasmi- >d0g®- bgo- VI
Ole-
a num 3584 NoN ©gOml - IX +
offici- wsls. b RO VI )
ceae
nale shos . 1T
Jasmi- [QAIEIY
num b RO 1I- +
nudif- fob. . > ggo- 5 1 )
lorum gogm.
ligus-
trum 230, ikl \% IX
4o®, . i
vulgare

87




3°34- (+)
Syrin- o eng, |t | B v +
ga vul- P » 43580, 8 Ry IX )
garis 98 )
1li- R ) 1
aT.lh Grewia | ¢ | eabd 3::2?03 25
biloba ' » . 3 ’ )
ceae dom
Cap- .
- Vibur- SHAY
rifo- | g()gf 4| by 4go- 14 V- | vi-
lia- : ? . gogn. VI IX
opulus | (3039,
ceae
Loni-
+ Y-
cera pi- | bob. | eabd 5‘{:’ v | v
leata ) 30
Loni-
. »t | oyb
cerani- | hob. » ahd 4gog0a. v
tida )
Sam-
bucus 939, o oghy boyem- 46
race- (3099. ? . Rom
mosa
Loni-
cera 3, | oghy godxob 4 v | v
capri- 3934 ” . R}0GHI0n
folium
Ros- b3.
La- mari- Bg- 1I-
+ o
bia- | nusof- | >be- " &l 4gog0a. 1 XI 4
tae ficina- | ggoo ' I
lis
Ra- 339
nun- Clen_la— o, 4| o 4go80¢0- V-
cu- tis vi- » 5 bo- VI
Lo>db. NS
la- talba 4oORom I
93
ceae e
Ha-
ma- | Parro- h@.00- . o
me- | tiaper- | obo, 7 by gr _;)m 6-7
lida- | sica 5@, a9
ceae
Cor-
Cor- doanos-
+
yla- | YIS, o] vahd 6o 10
maxi- .
ceae | R0GHI0n
Be- Carpi- 4o@,
tula- | nus 3988 »t . }
ceac | orien- 3300y ” bg 46
talis >bos
Ta- | Tama- goidé
ma- | rix ho- nslgms DL | ot 43580 3 +
rica- | henac- | .. ” . d3ogo-
keri be.
ceac ¢ 0®560
Cor- | Thel-
na- ycrania o | dahy y VIII- +
ceac | sangui- 9o ” . 34 Vi IX (+)
nea

88




Sa- Koelre- VI

i teri fob. + >Ax0ls -
gm— uteria 003, ! by . g n';(a 10 i N
Cup-
Cup ressus
ress IS)ZII*I\I/I 2%:?1 T w - gotxob | 8 | o | I | VIL |+
_ > » oo N
Ziae rens 04560 BerGdoo 10 v IX ()
pyra-
midalis
f(lf_ Cam-
o psisra- | h@.00- Wt . e .
2;6 dicans | googo ’ 036- d3og0e- )
Erian- VI
Gra- thus »t 0,8 -
mi- purpu- s>bos » dogn. ggog0a. > Vi
N3¢ | Lascens I
ili- 3960
{;lh Yucca ;’)“1 O
- io- ‘ * % qasSq0aDn, +
ceae illorlo Lok, J43o30 v
>dg6.
3960)-
Opun- SRV bey-
Cac- . ©o
i tia pha- 39 935g0- +
ta. Lodb. ot ity v o
ceae te}zlican- >396. =9 @ Joom
i 2000, 6°

300@d0m0 60Bbgdo: JoModVgoby  * *, gemomandiggbo  °,

3gogoasddang  +, yobgopsddang (+),
dgotg < 10 .+

dmAS6039M0 do@wo 5@ Pbes 0gml AosG3zoMmYmo aqgmdg@do-
Yoo 39adoMgdom, dogbgosgse sdols dgzodebpom dzomg ©g30396-
0530901 53539 b5339m0ls 258F356gd0bsmgols.

3300500l 390geo0ls dgo6g boFoels go®agl bodwgoeno 35d3Lo-
Lo obyy Bggmds Campsis radicans, gmomed3ggbo @osbs di9bscge.
oobgdo gfmegds dmboar ws LybEwg@msb Ii3gbsdggdl. ©gzm@s-
3o Igdomgmdsdo dIbgos@s I396009gb0 03mygbgdyemos s@MS©g M-
@0 gdeo bofomol @obogo@ogo, o6 Ibs@g@ygemo mgomlsb@o-
bom 9890 syommgddo, Lowsiz bogmaberg s bsgnolo dgsdgm.
53Mgmgg @osbgdo d30Mg saombsi 0kg®gb, sdoGmd olbobo dgywo-
9o gdo sM0sb 03 dgdmbggzgoolomgol, GmEgLsi bygdol, dyhgdols
ob 4go30@bo@gdolmgols 5@ os@ol Lsgdo@olio swyogo [4].

hggb dgdmbgggedo o@OLgdyao di3gbodyg dgodargds  odmgoyyg-
bow Ibs@gaye-0g3065B 0o mgsebsb@olom, Goms PR goge-

@odobmm s Yo ©g3mOs@ogmo gogbsmm gl jggero. sdo-
Lomgol Loko®ms dmeosbow ©ogrs®mm 3gogemo @ gimdom.

89




®9gM3> heOwogmgm 5dgMogols Bommardzggbo @osbs Ii3gbs@ygs.
G93™I>L gAMb Ygomo@mgds Ladsg@em gglggdo, Gomsiz ol gdsp-
@96s Jgoob gggels 20 3-dg Lodoergby.  ©gzm@ds@oygaos ggogo-
e gdom, doboy@do Yyzogommol ogaol-sagol@mdo, bsgmgo 3Foxwg-
bs bmgddg@m-©939dd90do. LF@on3dbodeo d3gbsdgs ©s 0@sbl — 20

30509 bsdeg 39d3g@Ms@d a0l bobdmigammg ©oFggol, oMo 0@obl do-
9a0ls s boosaol Lodd@omgl. segoens o@sbl jOgdsl, ddog-

@Egds mgbgom, gqligol gogdgdom, aosggbom.

3o0©s 5dobs, oM dgdm dgg0@obwomn Modmegbody Jo@ed(geby
9hJl, @oEash g3m@sGoygmo AoxmMdgds bodms®doi 0yMdbmdm-
©gl.  dogomoms, dogrgo@ygmo bbols (Buxus balearica.) po3dmgoygbgd-
©om de@oy®ols bLaboo.

doago@gemo  dbs  d9bgd@Mogom  2ogM(3gEgoYeos  doggs@ols
39699 gdby, Lowsi Lodsweom momddols 15-2008 >@Fggl. do@og-
(3069 domoao dghJos ob Lodygomm by. agoegols s yobgol bog-
dome s3Fsbos. hggyegd®ogo dboby a3 LYdsgsdbodos. ygo-
30e0mdl 83@on-do0ldo, bogmardlbdmos®mdl spg0lEmdo. Sd@ogeg-
396 mglgom s Fo@dom. 3o@as© gaggos 3gOdsl.

309mYg9bgdyyao d(3965Mg9d0 mog0sbmo dbom-gzm@myoomn s ©g-
3OO0 mdon 3galL3gdogegdos. mdogolol dm@sbogy®o dowols
boo@o®-3e00doB M0 300Mmdgdo LAY gdom o3dsgmgomgdls dgahg-
9o 3(3960M9950L bO@S-yobgomo@gdsls.

sd@Moyo, dglfogeog ofbs dg@bgyee bogggmbg Imbodwo Iig-
bomgyemdol dom-g3mema0gdo 0s3059d9Mgdg00 ©s ©3>MSE0YEM-
b, 09539 bo339mbg gog539mgm 33009 Hg3mIgbesogdo 3od(gobgosl-
056 ©53533009500. 3gOINE, 230056Mm5b SOLYOYO GO IO ©S0YS-
el dbgoods digbosdom Campsis radicans -om, bogm 300500l o6-
‘dgdem dg@obogo 0gbols Buxus balearica dm@@oyg@ols Loboo.

0BJOSBGS:

1. . .55;9(“)0)5066‘330930, 3. 9J3»0303g0amo, 3. 35boysdy. (396-
BGs @0 dm@obogydo dswols dgabyd@o. md., 1971.

2. g 0ggbsdy. @obTogd o s@Jodgddgds. md., 2004.

3. xR 3g0gbgeadg, 3. @m@os, 3. gandsgody. mdoemoliols dm-
Bob0gg®o domo 365 Fanolss. md., 2001

0. bdsgnsdy. 9od(g0b900L Loggydgangdo. mbdogoolio 1961.

4. P.T'opbaueB. ApXUTEKTYPHO-XY/I0KECTBECHHBIE KOMIIOHEHTHI 03¢-
JIeHuH TopooB. M., 1983.

5. @enonozuueckue nabnooenus Hao x6ouHviMu (METOANIECKUEC
ykaszanus). fnra, 1973, o3.42.
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MARINA ZARKUA, DAREJAN GELASHVILI

THE DEVELOPMENT PROSPECTS OF GREENERY PLANTING
OF SPECIAL USE ON THE EXAMPLE OF TBILISI’S CENTRAL
BOTANICAL GARDEN

Peculiarities of art-architectural determinations of Tbilisi’s central botani-
cal garden under the Academy of Sciences of Georgia, as the object of greenery
planting of special use, as well as bio-ecologic and decorativeness of the grown
plants on the selected plot are learnt. Recommendations on planting of greenery
on the selected plot are given.
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1LMBLA3OL LSLILITOBM I603IALOGIGOL H(MITB0
6- X, 2011
bsdb980bd95959a000 J9i36090905ms by@os

35356 F0T35T30L20, 3505 KR306X0205

S6A0300MM&0335600 3(MIAIRLIILIA 3MIIIRIdS
303:(MMH3S60B3IdNL BOHRS-356300)56IdSBI

bB0domEB0ygdol  dmdgegdol  989J@YOMds  ©sIMowgdyemos
d03OMMMa5b0bIol bOs-25bg0moMgbols LEswosby, 3mb9b@@SG0-
by, 3mbBoJBOL boba®dmogmdsls o @9d3g@Me@dysby. spmg  hggbls
dog® dgfsgmogmo ogm LEAmIsGmemaog® 30s]Bogodo  asdmygbgda-
@0 bmaog@mo Sb@odom@ogzol, 39@dme, 3md3egJlbyg®o bsg@mgdols
o8 gbs  3030MmA560bdgd0ls bAs-aobgomsdgdoby (1, 2). smdmh-
bs, M3 5bB0odom@Gozgools 3md3egJby@o dmJdgogds Jmgao @oyo
d0g30mm@yob0bdgdol FodoBm PROM 989 YO0, gowdg bmyogdmo
domaobols (3o@-3oa0 39.

5Jgob aodmdwobamyg, IggoLfogemgm dgdwgao sbBodom@ozgdo:

1. Cicatrene (100dy/dgx);

2. Dermocombin (Lozbo);
3. Neosporin (bozbo);

4. Septomyxin forte (bozbo);

Lbgoolbbgs 3mb3gb@®siogdols dmddgogds 99wy GgbE-dog-
AMeOGa560b390bg:  doBgmogdo — Escherichia coli, Staphylococcus aure-
us, Bacillus subtilis, Streptoccus sp. s sJ@obmdoizg@dgdo — Nocardiopsis
dassohvillei, Actinomyces griseus.

B9bBH-30300mAA560bdgdl  gbOwoomn  Jgo@  bogggd oMggdby,
390dmE, 5JBobmdozgdgdl  — gOsbognbogmgols CP-1 Logggd >®9by,
(KNO;-1; K,HPO4-0.53; NaCL — 0.53; Mg SO, — 0.53; FeSO4-kvali;
CaCOs-13p. Lobodgdgamo — 20p; spo®o — 20 a5 mbgobols {yoamo —
lan), d5JBg®0gol bem®33933mbosh sgomby (b3s).

3bB0b0mBH03gd0l 3mJdggds 303OmMMOA560bIgbol bHs-gobgo-
0oMgdobyg dglfogemogo odbs b gam@mgols dgmmegdol godmygby-
dom (3). ol dgegagdo dmygsbogros Nel 3b@ogndo.

Omam6 3 bMogowsb hobl, s@bodbyeo bogmogdgdgdo dg@bg-
g0mo0 dmJdggdgh Loggerggo 39 d g0 gdols b@s-a5bg0m00Mgdoby.

Jgodgdom domoa s5J@ogmodsls sgangbls I, II ws IV bogmogdy-
b5, (om@yybgols bmbols Lowowgs 8.0 — 165 33), asdmbogmolls Fom-
dmoygbls  Streptococcus, sp, Gmdgnols dodos®om 1 s I bogmogdgds
905093000 ©ds@sJHoPM0s (Lom@ybgol bmbol Lowowgs 5.033).
Moz dggbgds III bogmogmgdsl, ogo bogangd sjBogmdols ofigbls Lo g-
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3930 3G acgdol  dods@m, boam  Lsghome o6  dmJdgogdl
Streptococcus sp, o A. griseu-is bAEs-g5bg0ms@gosby.

sdbogdya 0dbs Loggerggo bogmogdgdols Lbgopslbgs  3mb-
(395@®o30900L dgdegao 30mIdobsi0gd0:

Dermacombin+Neosporint+Septomyxih — 1:1:1 (V)
Dermacombin+Neosporin+Septomyxih — 2:1:1 (VI)
Dermacombin+Neosporin+Septomyxih — 3:1:1 (VII)
Dermacombin+Neosporint+Septomyxih — 1:2:1 (VIII)
Dermacombin+Neosporint+Septomyxih — 1:3:1 (IX)
Dermacombin+Neosporin+Septomyxih — 1:1:2 (X)
Dermacombin+Neosporin+Septomyxih — 1:1:3 (XI)
Dermacombin+Neosporint+Septomyxih — 2:1:2 (XII)
Dermacombin+Neosporin+Septomyxih — 2:1:3 (XIII)

Cicatrene (100dp/dgm) +503. Dermacombin + 503y Neosporin —1:1:1 (XIV)
Cicatrene (1003p/d¢») +503p. Dermacombin + 503 Neosporin —2:1:1 (XV)
Cicatrene (1003p/dg») +503p. Dermacombin + 503 Neosporin — 3:1:1 (XVI)
Cicatrene (1003p/dg») +503y. Dermacombin + 503 Neosporin — 1:2:1 (XVII)
Cicatrene (100dg/dgn) +503y. Dermacombin + 503 Neosporin — 1:3:1 (XVIII)
Cicatrene (1003p/dg») +503p. Dermacombin + 503 Neosporin — 1:1:2 (XIX)
Cicatrene (100dp/d¢») +503dp. Dermacombin + 503 Neosporin — 1:1:3 (XX)
Cicatrene (100dp/dg») +503dp. Dermacombin + 509 Neosporin —2:2:1 (XXI)
Cicatrene (100dp/dgen) +50dp. Dermacombin + 50dp Neosporin — 3:2:1 (XXII)

dgl§ogmogmo odbs o3 3md3egJby@o bogdmgdols ImJdgogds
2odmboggemgg0 3B YA gools bOEs-3ob30meMgdaby (GbMogo 2, 3).
Geol  dgogagdds  gg0hggbs, @mI  SbEodomBogzgdols  3md3@gdlydo

dmJdggos boggerggo 3ae@g®gdol dods@m bbgswlibgss.
o3 30935M5Ggbol  mogsdn®ggen  oJBHogmdslmsb  Igosmgdom

50bodbyao 3md3eglgdol dmJdgegds oo gagd@g®os sJBobmdo-
(390900l dodsdm, 3ghdme, o3 I3 gdbos dmJdgogds, ygges dg-
QoM d0m  Jogd 989G YGos Actinomyces griseus-is (om®abgols
bmbol bowowgs 13.0 — 21.5 3d) dods®m, beenem.

3b®ogoo 1
3030mm@3560b3g50 56@0dom@o3gdo
I | o | m | v
©30®396gol bmbol Lowowggdo, 33
Escherichia coli 8.0 9.5 2.5 14.5
Staphylococcus aureus 9.5 9.0 25 13.0
Bacillus subtilis 8.5 8.0 2.5 13.0
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Streptococcus sp. 50 50 0.0 11.0

Nocardiopsis dassolvillei | 15.0 12.5 4.0 16.5

Actinomyces griseus 11.0 6.0 0.0 10.5
3b®ogoo 2

568 0d0m@03900L 3mI3gmgdlado deoJdgrogds
3030@e0®3560b3980L gobgomsdgdsby

3og0medys- 3033g0gJlado bsgdmgdo

60b3gd0 V |vi[vi|vil] X[ X |[XI [XII]XII
530G 76g0L bmbol Lowowg, 33
Escherichiacoli | 70 | 90 | 90 | 120 | 110 | 100 | 150 | 110 | 100
Staphylococcus | 80 | 80 | 70 | 90 | 90 | 100 | 10.0 | 10.0 | 10.0

aureus
Bacillus subtilis | 80 | 70 | 70 | 90 | 7.5 | 11.5 | 11.0 | 100 | 10.0
Streptococcus | 80 | 130 100| 70 | 80 | 80 | 85 | 80 | 70

sp.

Nocardiopsis | 210 | 190 | 170 | 17.0 | 145 | 180 | 20.0 | 180 | 19.0
dassolvillei

Actinomyces 130 | 160 | 135 | 180 | 160 | 20.0 | 215 | 175 | 210
griseus

N. dassonvilleis-l bO@s-gyobgomo®gdsls degrog® m@yybsgls Derma-
combin+Neosporin+Septomyxin bsg@mms gmddgrgdlbo yggams dgxns@oyg-
00  (om@yybgoll bmbol Lowowgs 17.0 — 21.033), godmbsgamobls
Fomdmoeagbls s@bodbyeo jmddangdlbo dggodwgdomn 1:3:1, Lows do-
Lo dmJdgegds dgos@gdom ©sbsge g3 @ 9®os.

Dermacombinl+Neosporint+Septomyxin bog@mms  3md3ggdbo  dg-

RoOEgdom 113 Jomomgngddycos ospdgmgg  E.coli-s (pwomdyybgols
bmbols Lowowgs 15.0 33) dodo@m.

568 0d00@03900L 3mI3gmgdlaco deoJdgrgds
3030@e0®3560b3980L gobgomsdgdsby
3gb®ogro 3

dogOmme- 3033 gJlgdo bsgHmgdo

3560%3gd0 | XIV [ XV | XVI [ XVII | XVII | XIX | XX | XXI | XXII

©50@y76gol bmbols Lowowg, 33

Escherichia 6,0 7,0 8,0 8,0 8,0 8,0 | 8,0 8,0 8,0
coli

Staphylo- 90 195 | &0 | 10,0 | 10,5 | 10,5 |10,0 | 10,0 | 9,0
coccus au-
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reus

Bacillus 6,0 7,0 7,0 5,0 6,0 6,0 | 7,0 7,0 7,0
subtilis

Streptococ- 85 11,0 | 1,0 | 6,0 7,0 9,0 (10,0 | 9,5 | 10,0
CUs Sp.

Nocardiop- 16,0 (16,0 | 16,0 | 14,0 13,0 13,5 15,0 | 150 | 16,5
sis dassol-
villei

Actinom- 13,0 14,0 | 155 | 150 | 150 | 16,0 {150 | 14,0 | 155
yces grise-
us

sd@0po0, 3ol dgegas Jomgdbymo dgogygdol sbogobo ago-
h3gbgdl, ®md SbGodomEozgdol  3mIdaglbygdo ImJdgogds Jmgaro

@030 Jog@mmAysbobdgdols Jododmn RO 9R9JH YO0, gowdg bm-
2090m0 domasbolis ogr-3oangg. 5bGodomEogz9d0l dobsbdods@myeno

3033 gdby@o  godmygbgdom doowfggs Loggmgzo Bglp-mdogd@gdols
bO©S-25b30mMgb0l GROM gR89JBH YO0 oM@ bas.

0B9GSS OGS

L % gwednsmedg, 0. Boyggzsdgomo, 0. bobsbsBgoao, 3. edn-
Jogs60dg. bmaog@mo sbBodom@ogzol sb@odog@mdyao dm -
dggdols dgbfogans. 0b@gergd@o, 1999, 3(6), 3. 30-31.

2. %. @e3msmodg, . Boygsdgomo, 3. mwemdngogsbodg, o. bs-
b5653gogmo. bmyog@mo sbGodom@ogol s dg@bodol ©g-
bol bgdmJdgegool dgbFogars dogOmm@asbobdgdol b@aws
-25630000905bg, 06@9e0 9]0, 1999, 3(6), ag. 32-34.

3. H. C. Eropos. Briienenne MUKpoOOB-aHTaroHUCTOB M OWOJIOTH-
9YeCKMEe METOIbl y4eTa MX aHTHOMOTHYECKOW aKTUBHOCTH. M.,
1957, »3. 77.

TAMAR SHIUKASHVILI, MAIA GVINJILIA

THE COMPLEZ EFFECTS OF ANTIBIOTICS ON THE
DEVELOPMENT AND GROWTH OF THE MICROORGANISMS

In some cases the complex effects of antibiotics on the microorganisms
are more effective, than the using them each one separately.
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1LMBLA3DL LSLILITOBM I603IALOGIGOL H(MITB0
6X, 2011
bsdb980bd95959a000 J9i36090905ms by@os

3J0M3m55 30V
3IMe SBI60JI

QI6SRLII0O SIS0 RS 354JAML
‘JLHBHANB(MABY

05b53900M3g  5OSLHd0@ @0 JbeFeoml  3ee0@039@-2g0y-
G5x80yg@o  JEymds@gmdols by@smols Fo@dmbohgbo Logdome  m@ds
> Logyydganosbo godmggengggdo dodobo®gmdl. domo 9d@sgmglimds
(T. F. Homer-Dikson, 1991 Mopo-/edapx ., 1996) bdoco @omjoeoeg@o
5300030096950l Jobgb-dgegamd®ogo Jmgagdols dgdydoggdols g
boo dodo@mygano. hggbo sdmEsbs RGM @MY@ 0s: dgooMomgdymo wo-
30M0L300gdgd0l ggma®sgoygmo sbdgddgdol agmggzmemyoy®o dgog-
39%0b (seng39bodg, 2006) Fomdmwygbs, %9 3owgg, IOsgsom zombgsby
dmombegl 3sbgboli ao39dsl. gl gbgds @gaombyeo 3mbgao]@gdols
99900l 59bgdm0g Lol gdgdbg bgdmdgogdols 3o@msdg@mgdols aob-
Lobeg@msl, Ggaombgdols dpadswo gobgoms@mgdols dom§ggols s aody-
dol md0gdHgdol Ggayeodgdbol 3M0bGodygm 0y 3mbgMgG o ©em-
bolidogdgools dgdydoggdsl, go@gdml dgiEgeomo s dodmgol ©sdm®-
hoengdyano R@opadgbBgdol agma®agoygen dgxsligdgol.

bowdgdo, Jofol Jggd hogenyao, bgosdo®by godbgyamo ob @o-
0dg  bodopagbyg ©s300gdgmo  bod@dmene  dobomss, @M gdoz
(Bobglofobosswdgam — Flb, BlggOymo by begoyg®o s Jggombe-
Joboomdpgam —  JUb) dmJdgrgdsdo  dgbgds dgdmbgggsdo  (ICRC,
1996), ob @yAMbsizoom (woli@lsbEoydow) dJnwol. domo ggmgdowo
bogmog®gdol dols 2-9 3, Jub-ol 10-250 a@sdos. @obowdgols Jodo@-
05396  ImFobsswdogaols dgBggomo  ob  gzobobggols m39@s309d0L
©gbm®asb0bo0s-dgxng@bgdol, LEHOSAIH0mo  mbdogdBgool  ob/ws
Lo@@sbl3maBm  3mdybogo09d0ls @oge-demgodgdol, Jmds®opgdo-
Lo @5 308300083 79emdols 3o@oemobgdols, LmEosgrg®o s@sLFsdo-
E@mdol, sbggg Is@gMos@y®-Ggdbogg®o 3mds@oggdols boggdmds-
0o 53306 Jobbom.

JUb-0ls 15-20%-05b0 25bmgligom @Gm@Ebsgo dogrols dg@ggols 60-
80%-05b dghg@gdols om§ 9396, bmenm bbgdggowo Jub-ol 2 37300350
3obmgligolsls dm{oboswdwgyg 60-70% Gm@Ebogro dogosl 3o®aogl. o3
dgga0ol Jom{ggsl o sgos@oobs s s@Eogg@ools 30-40%-0560 yob-
OEs  Joygbpgdmes. bswdgbol dswomo  “g539]BgOmdol  dow( 930l
dobbon Ly 9xem Fodmmgegds domo @gdbmemyoydo L geym-
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go: od IbMog, Logdome 2o3039gdgmos bggdbbg ob dmdgdbg ©sgo-
gdgmo (bGoao Ne3) dlbgdggoo bowdgdo, GmIgams JmJdgwgds-
‘do dmygobs dsd@ogo (Loddodol s(bggs, okodgs) s s@gogos. yo-
dmygbgdodos, slggg dJodo@myemo, asdbggomo s “dbBbogo” (woboo-
bgdol 989dBaOmds 7800 3), 33009 dgdyggom dmddgogdols — Lgolidey-
@0, dogOmbgm3geo, Lobomeols 56 gangd@@mdspbo@ydo 0d3ygalom
©gBmbsizool Ybos®ol bowmdgdo.

sdgodo, dbmgaomTdo slgyeo dogombmdom bomdos aobmsg-
bgdgemo. mogsigol dobbom bowmdgdo asbsmaglgh ULygiol o@bol
39M039H®bs (26 Iab bowdn) s aEA-Ls ©s axG-0b Lobmgs®by,
hOommgmo s Lasdb®gmo gm@gols dm@ol, dp. aydobomobs ©s 9b-
39M0-3gL-0L s@bol (0x8bsbgmo) Lobsdo®mmgdbby, gog@bsdol Lomdo®
09500g0bg. bodgdol aobmoglgosl Jg9969d0lL Losdmogdmdm  dogng-
03 04gbgos:  m3mboiool  dbo@edg@ols d@s@@gdom  Lmdsgrols
Lodbgmmgdol dogd 37 499Lo-3mdmsdomggdol Lodmg®gdols sbswdgs;
30936530l dgos@omgdyamo  dogngdols dog@  3oddmxols  bmgangdols
Jub-ol  ,bmeogdol™  gJdbs;  gog@bsdol  s@dools  Bool-goddbmxols
Lobeg@ol o©og9@ge: obamanols mddo, jmdybogsizogdols ITymd@o-
b 203mygobols s dJmdodopgdols Igxug@bgdol dobbom, sbggg o8-
@obgmdo gbgdols (byg®. Nel) s doanoggdol, bowggdobs ©s do@hbo
Qmbgdols sbswdgs; goddmxsdo ,,fomgao Jbdgmgdol™ dog@m, yohowmey-
@0 doMm3g0logob dmbobamgmdol ©szgol dobbom, @Gygol doboggdols
©> 6M0bx 0l 3eob@Googool, sliggg Logo®dowsdm bsgggmgdols (ICRC,
Davies, 1994) 39M0393®gdols @sobomdge.

doMOmggeo, Jodoyg®o s bodBghommmaoyg@o os@owol Jbasg-
Lo, JUb-d0 5@ oblbgoggdgb Lodbgo®m dogsl oy dmbobgogmdsls,
o aoohbosm 3GMyMsdoMgds, bswdo smggeo [ermdom jobd@manls
o0 9J39909d5M9ds s bMdobgdgdls 5@ gdm@hoggds, 5@ o033l dm-
535053900 30090l 393berols gFy39H0L, bogols ws Idgoom-
b0l dgliobgd, @ 5@hgggb Logyme®d s dmfoboomdwgag dogosls, dga-
0nbggzom sdgm ganls.

JUb-60l Lod@dmerem dmJdgegdol dgbs@hgbgds 75-80 §ganofomby
d9@ bobl a®dgeregds: gogHbsdols s arombol 30-40 Faools Tob ao6-
053bgogmo bowdgdo sdgodowsi BgmJwgdosh. dgmmg dbmgeom mdols
HJo0Obgmol gJm™ ofobpge  gg@m3sls s og@ogsodo gmobpgds —
009390 Joengdo, b6ogdg9d0, dmby3gd0. 309MMmL 9bg@o o dwog-
bol gmgoa dmspaomols — oslydo s3odol (1997 §) dm@sbogro gsd-
B900: ,,35339h05To  (353dmMx5T0) ..o30b5bg gogo®xbosbo Imbo®wg-
b0, IbgEggemds SO0 s B533900560 ©ggdo. dom oG dggd-
o 3o gdbg bOYbgs, Logggdol Imdmggds.. . .. dg9ymdy@gboosb
©530b5bg  d@sgoeo  Fanol  2obdogermdsdo ,,p0d9dgogao®  Log@3y,
@oa5b ol ,,Loglgs™ boedgdom.” o. dgomlbols (ICRC, Maddoks, 1997)
dobggom sbymesl dmbobagmdbdol 1,5% bowdgdbyg sxgmgdbomss wo-
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bo@smgdygmo. o3 Jggybol ymggen 334-g 33bmgdgdl (sengggbodyg, 2006)
2535600 ozl ghmo b mMogg ool S33YHo30s. goddmysdo
ymggee 236-g d3bmgmgol (Fxlg, Fomgmo xg@ol Loghmsdm@obm gm-

d0®d9d0, 1995) ©s3oMa9@o 53l goygdgdo ob dbgwggenmds.
byd. Nel. 5bs@dgmo abs Sgesbgmdo

Jub-0L 256msgLgds bmgogdm 3mbEgmbgmodda®d Jggygbgddo
(Aanenuaze, 20065 2007)

3gb®ogoo Ne 1

J3a4bgdo obsbangmds, gsdnmdo, 6o@dgd0ls

b 3530 soslo 3d? &)bm;{)gﬁmbb

3ab (3o@o0
by mans 12,5 1246,7 15,5
@060 5,98 1759,5 12,0
doboddogo 19,1 799.4 3,0
RIGITIGAD 4,0 117,6 1,0
Lobo 289 2505,0 1,0
9000300 59,7 1104,3 0,5
sgsbgmo 28,8 652,1 10,0
359d0%s 11,9 181,0 10,0
9540 225 435,1 10,0
30936530 79,5 331,7 3,5
dmlbos ©s 38 51,13 6,0

3903030306

bo@gos@os 4.6 56,54 6,0

Lodbgodm 9Fygdgools o s@sbodmagdmom m@gsbobsizogdols
dmbs39dgdom  (gbGogno Nel)  jmbgeoddg®o, 3wl gmbyaoldy@o
J3996900L @ mgou@ 9obgdbg (senag3gbodg, 2005; 2006) aobmogligda-
goos> 119 deob bowdo. Igmeg Jbmgaom mdowsh mgdpg “3bgero
FgoBoegdo 400 deob bo@dl dmomgaol. domo 9d@sgaglmds o3
dmgoe 20-30 Fanol obdogenmdsdo (ICRC, Maddoks, 1997) aobsmog-
Lgl. 3LALSOEM Y@ 3996900 @obswdgs 53godowsz d03@obo®gmdl.
3090mb dgboby@gms ©g3om@Fsdgb@obs s Fxbg-ol (1996 §) dmbsig-
d9%000  dogno@dodolGygmo  Jg9ybgool  Lodbgo®m s@OLgbsgdo o3
100 dgob bowdo 0bsbgds.

Omam@A 3 hobl, 3amsbg@ol ymggenr 48 I3bmg®gdl momm bswdo
»JEMEJOS . bmy J399sbodo (sbymens, @odos, dmlibos-3g@mamgobs,
bm@go@os, 36domxs) gobmaglgdymo bowdgdol @osmegbmds o3 J3gy-
bgd0l Jmlobeogmdols sdo®dgol 3owgge. sdgedo 70-bg dgBo Jggys-
bs (ICRC, Maddoks, 1997) @sbs@dyganos, bmenm 15 dompsbo denog®
©5b0sbgdymo omgegds. dom do@obos gag03R g, 005bo, oSbamans,
5g0obgmo, g@sgo. s3bmdsTdo go, Lomds®o dmdgogdgdo s ©obo-
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dgol 3GmEgbo xg@ o@ dghg@goyms: gmegomo oygambansgools jmb-
Reod®ol wOml wgdo 7-8 smobo bswdol gobmsgligdsls (Chaloiner
and Mannion, 1996) sL§{®9debgb. godogngdyeo sbowdgs d0dwobody-
MbEs, S3Mgmgg Yo®sdabol, bobgogmols @gaombols, Hghbgmol, se3bo-
bgool, Lydasomol, ©bglB@ol3oMgmol, Bg@asbol, @oxoggmols @g-
20mbgddo. o3 3mbgaro®gddo (Amnenunse, 2004; 2006; 2008) yobmoglig-
dae0 bowdgdo @odgbodg ogombl, bo@m @obs@dymo 9dbgdols
RoOMMd0 sm gy b (3bMogoo, Ne2) Jo-1 s@fg3b.

sbo@dygmo  s@goegdols LododOmgdol Jmbobangmdsbyg Slsb-
gol  dglobgd  Log@msdm@olier  m@asbobszogdols  ©0sdig00390e09d0
sloboh®goymms @oigbgol 333900 AL ssliBy®gdgh. 9oy ye
‘dgdmbgggoms @obgo doMomsse ds3dggdls s IMboMgdbby dm-
©ol: 6530605T0 (1980-1990-0560 §F) bowdgdby (ICRC, 1996; Maddoks,
1997) wosloboh®gdgamms 88%, 3cmbsdbdogol (1994-1996-0560 §F) go 68%
d3300mb60560 Jnbobmmgmds yodmoys.

30680 dg®o Ggaombgdols sdzgomgdyamo g3mbmdogy®o ©m-
boli Ggodogmo@oios Jmbsbagmdols Gobogydo gows@bgbols dmmbmg-
boo. 5d0@mI, obs@dyeo Log®H ol Lodod@mgdols ©s Log®mbols
doygbgogo, wggbomms os@hggobo Lopbmg@mgdga seaoegddo ¢io-
@ Mdgero s6Mbgdss. Abgogh Mgaombgddo go wobisbangdgdo s Lo-
3509 9d0  Logomosmm  300mdgddos. Mg3s@@osizools  syogddo
Lobmgam  Logo@ggamgdoll  ©odydoggdesd  gdgoyd  dgdmbgggoms
bOws (ICRC, Maddoks, 1997) gsdemofjzos: ogosbgmolis s 3s530l@sbols
©g3bogmms Mg3s@@osizools s Loabmg@olols bgasbosgo smgoligdols
(1992 (-56) gBo3byg bowdgdby sx9mdgdgdol 250%-0m boOws ©sgo]-
Lbods. dbpoglo F@oggoogdo g3s@@osiools dgdpamdsi o@ dgd-
FVyoo®s: dmbo@m@obyol dgogagdo osbs@omgdygao dmbsbamgmdols
GomEgbmdol bOPsby IgBYyzge gowbgb, Mmdgeroi Jmbobergmdols po-
350 gb0m Ymgogs as5dm{gggao.

3968m@0d@9®o J3996930lL ©S65@Agmo dofol Logstynmgdo

3gbGogoo Ne 2
J3g4bgdo BSON@30 ©365@3gmo ©565@3 gm0 365magol Lodk.
(do. 33) 30Fgd0lL 30Fgd0l (>odto b>@do

Fsdn®do bggedono 38-%9)

(bo. 33) Yoo (%)
obamans 1246,7 872,69 70,0 17,8
@030 1759,5 580,65 33,0 20,67
>305bgmo 653,0 4480 68,0 22,27
350d0m%s 181,0 32,35 18,2 31,0

boedgdols gg@oggmmds dmbodegdol (12-15 (ansdwyg) @slisbob-
0965-10330005bmbdols godm{g935do godmobs@s. o3 @olggdl msgo-
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Lo dobgbgdo ofgl: obomdymo @@sxdgbBgdols aodog@mbomgdgemo
60'dbgdols Uy 9mggdgmyme3s; Mg3sB®mosbBHgdol dog® Loggmo®o (s3go-
do  sbswdygamo) dofgdol sdydoggds; Lobogomm 9dbgdbg LoJmb-
@ols 2509335 ©obodyamo ¢bbgdols aogmom Fyamol dodspols dggbg-
b5 d9dols dmbowgs; L, LomsdsTdm boommds™; bowdgdols byggbodgdow,
30 gJ(30905© (53056gm0, o®sbo: ICRC, McGrath, 1996) a53myggbgds.
Lomdo®  Logd3ggddo  Jub-om  Boygbgdyeo  3@oboliygan-3o@sb-
AOMP Yo Igogy900l Jogbgosgs, domo Fo@mdmgds bLOymossz oG
gbgengdgms. bowdgdols Todmdmgodsl obpgbgb 56 Jgg4bol 100-bg dg@o
390dm s Lobgedfogm 3md3sbogdo. o3 os@owols gJldm®m@do 340-350
Godol dmpoxgogsizos (ICRC, Anderson, 1995) dmbofoggmol. XX L-ob
50-006 §a0gddo o3 Lofo@dmms dog@ 5 danb/{{ bowdo ©sdbows.
bodgdols IFo@Imgdger  Jogno@dodolB e  J399bgdl  dm@obss:
@9bgmo, 599, hgbgmo, gBoyo, 3s30LHsbo, GYdobgmo, gog@bsdo. bow-
dgool dbmxgmom gJbdmaGols bggo®omo Fomo Log@dbmdmosm yo-
bodgl (3bGogro Ne3) g30m39ands (dgea 0o, dymas®gmo, Log@sb-
3900, 9ba®gmo, oo d3O0ESbIM0) s sbos-sx@Mogzol (9330339, ol-

@590, 3530L35b0, Lobysdn®o) Jggybgddse.

mbﬁbaaQ(ﬁmaa 650390l Bo3gdo

3gb®ogoo Ne3
65@3. 37 >®3mgdgamo 356;msgligdols Jggybgdo 3sbsbosmgdgemo
B03gd0 J3aygsbs G ga0mbo 6036950
1 2 3 4
IMMH @9bgmo ©bglbB®ol3oMgmo, sgbsbgmo, (3og0bE® o
3bobgogols @ga0mbo, 30&39Lo,
>bgMmdooxsbo, Goxogzgmo, ©s{bggomo
hghbgomo dmJdggdols, obow-
6905 ool J399,
B®0bodO™E M-
YO0
(240 96.),
Lalioggeomm
390900-
ITOM 3-2 a9Lgmo, ©bglB®ob3oMgmo, sgbsbgmo, | Hsdmls owgdgana,
hgbgomo, 3bobgsgols @ga0mbo, RgnJogds
39®3sboo, BOX04900, 5bgMdsoxsbo, Lodgdols
hobgmo, hghbgmo, Lodb. o@d. sbos, od0dgom,
0920 b sg0s, 3oddmxs. @onmbols
hé. gmags. 65dLbg@gggdo 3-5
3-bg 0gob@gds,
>bosbgols
dLbgg@3anls.
TIMA-6 a9Lgmo, gogomo Ll s-ol >J3L ws{bggomo
>gabgmo, b3 gdaogg-d0, Lodb. od. dmJdgegdols bols
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hobgmo,

>b0os, sgwsbgmo.

30@39Lo, GO0bod-

30936530, 3m- OmEm@gmaols
@go d9bpo,
©9HMbsGMG0
Valsella 0G>@0o, Lodb. o Lodb. o@d sbools o{bggomo
vs-5 Lobaodygdo Jaggbgdo dmJdgogdols,
(em0396%00m) 30A39Lo
3ansliGogs,
3obmogligdes:
bganom,
ol sbiEoygdsg.
3odmgm 96
3°dbgen gdgamo.
Valmara 0BOE@0S, >3M030l J39469%0, Lodb. oed. b@bogl 1 3-by.
69 bobysdy®o, 93O™3> ©gBMbsm@o:
sbagnmao: ©ad0dgs, ©o(bggs,
hobgmo, b@gds o
Lsdb®gm BgnJogos.
>x@ogz0l @ommbols
Ggb3gdeogo 659LbgMgggdo
@GO YO0
‘Jgogao D=25 3.
ITOM-1 abgmo, 53056gmo, gmggogo LA s-ol ©obomdgs
gogomo Lleg J3946g9%0 ol obzoymo
0g0mIgaobsgom,
5G9 oo
Dgtygggom,
d0dbowggaro
}m®dol, LodoTos
b53d3900bsmgols.
H039%0: ,,393ge0s”,
V3269
0 Y0 0yg3do”.
M18A1 599, hogng, (3950 ®. >dgMozol, ymxgomo ALz ggoo.
Lodb. gmégs, Ll g-ol, sx®ogol, Lodb. sd. dmJdgegds:
@9lgmo, >bools Jgg9bgdo. doddoBmggaro
Lsdbd gm ©olidobizoydo,
>8Mog0ls BgnJogds:
gL gdemogs olig®ols
0bpmgmo. dOnE gdl,
>bosbgdls R=50 3.
9@ Lobgaro
»0ods™
72, 72b, hobgmo, 3oddmxs. gogBbsdo dmJdgmgds
72C Lsdb® gm ©s{bggomo.
>g@ogol 2 9JHOMb o
Ggb39deo 4o (72B s 72 C)
dofymdommdols,

00 3G005(300: g-
bgoom. oJgl
MFONE033OR S
300l gbsdo
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dbmgaomTo, 53gsdoe bodgdol Fo®Imgdol ¥dmogdmgl 3m@3m-
G53090L (British Aerospase, Thorh-EMI, Ferranti, Nobel, Motorola da Texas
Instruments) do@ols Lodo oGomoyg@do 3md3dsbos (Tecnovar, Valsella Mec-
canotecnica s BRD Difesa e Spazio) gggaosbg a08m@bgyga gJbdm@@om-
G5 omgmgds. 5dogg OmL, Fiat-is 3mbg®boli jygmgboano 3mddsbog-
b0l - Valsella Meccanotecnica > BRD Difesa e Spazio-s Lo{s®dmgdols do-
9@ 1982-1985 ({-To bowdgdol gJldm@@ds gdogdo § 9 darb dgowyo-
bo. bodgdols bmdobsenyg®o modgdbyagds $ 100 danb/F§ dgoygbl wo
0505@om  godk@mbol Tanoyg® 3530@o@d@ygbgsls (§ 20 Jen@) Log-
@dbmbdase hodmmbhgds. bos@dgdobspasb wobo®smgdymo Jggybgdo (o8-
©obgmo, Sbames, 3oddmys, bmdsgro s dJMbodbogo) oI 0s®oml,
amama@3 Fgbo, 5@ ofo@dmgdgb.

Amaea 3 hobl, dgbedy gdgenmbols Jg9ybgdol Lodbgodm ,,ob-
domgbdol™ ©sdz300Mgoygeo 3Mo]Bogs bowdgdols Fomdmgdols aobeyb-
G900 bOss. Jib-gdbo dosdBogo Fo@mdmgdoms s @sdsgno (§ 3,0-7,0)
030m@0M o gdom asdm@hggs. sdol asdm, Lodmogsdm jmbgerod-
Agols my BgOamaol e oJ309ddo JUb-doli godmygbgdsl Lszdsme
RoMNnME JodoGmsggb.

Lbomdo® 3mJdggdgddo wod@omgdols yos®hgbols dobbom @®e-
bL3m@R0bs s LodgeoEobm 3g@bmbsamols dmdomobszos, Ladzy®be-
e 396JHgool Jmfymds ©s 390035396900l wodbowgds Ladbgo®m
Jmdbobydgms 20-25%-0l ©5353905L dmombmgl. domo  Logdosbmdols
J99890bgdgao s wOMmYmo YbOYbggmygmas [o@sd@gdols Fobsso-
AMdss, bogm sbos@dygmo B@sadgb@gdo — bgandgdden gano o @ m-
@05, sbo@dge b gddo 3530963900l 1/3-Ls s goy®gdols 5d39-
B0Mgd g0 0bgomowgdl 3/4-1 Lobbaol goslbds kodgds. ®Ido
hoddyeno J399690L gl B9xnYbgds (PMbmO®s ©gn03E0E0) oO yoshbo-
0. 5do@dmdsi, o Lobbanols dmfsdgmols ©s dogns@oom, Logogno-
oo, 393530GH0M 85350090900 BOMNMESS JogM(39e0 JOYEDO.

ok@ogo  35(3096@gd0lL  dg035d9bGHMmb G0 I3@bogrmds  ©s
30mx5oms]Bog9M0 dgoiEobs Logdsme dgodo, mgdzs gdgogam boo-
dmgbgdos:  Ladgyg®bogrm  @gby®dbgdby  LodgoEobem  ©ogobsbligdols
25%-0bL (googol Ju@moligobdo 60%) bsdxgol dogbgosgew, sgwsbg-
00l 353096®go0l dmbo@smy@o d3g@bosamdols (ICRC, MacGrath,
1995) odogmo (4%-by bogangdo) (oo @oxgobods; dogdgms ©oo-
350090950l - ©0sMgo (Fowo@Momon) s bofaasgms (ICRC, Pillger, 1992)
V3539 0b6ggdos (36mI3gbols dogdgms Losgowdymym) bdodsw @g-
Goma®o Jgegagdom (9 Ieb/fT) ©sdmogdws; dogdgms boggoomos-
bemdols bAws ,,3moBos9® 9Fgberogmdsl (byb@o sedobol@@omgds,
AOGM05 96980, ©0JBsBMOY@O Mg703900, LogOmsdmmolie dmogm-

B0 5 0bm@s30s) 3o3dodpgds. Slgm  J394bgddo  godbggdygaos
bodgoEobem Lol gdol swagbs, bogsdiobsigom d9dosmdols 9539]@%-
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Amds, dgogedgb@gdols (ICRC, loretti, 1995) dofmegds. sdo@md, 3oddm-
xob (1975F) dmbobaogmdols dogs@moobs s B93g@ggombols 396G
b0l g0o33005300L doygbgoogoe, 53 osgsEgdsms sgonJlodgds 90-o0-
ob Fergddoz (ICRC, Pillger, 1992) dgodhbgmws. >3 dgdmbgggsdo, 9893
AYO0 @mboldogdoms Mgoeobsiools byendgddagano 3oMmds g039®-
bmbo@ols  93do@obmds@es:  goddmyxsdo 27 smsl dmbsbargbg g@mo
9J0d0 dmol. Jgsmgds: sgl@ogools ghm 9Jodbg (ICRC, Patterson,
1994) Lsdysemme 438 3530 dmwols.

sbo@dyemo  @ogombgdols 3mLE3mbgmod@y®o Mgodoo@ozos
ob  Losg@dmdmdognm s Lo®gzoboabm  bobgdol  @g3mblg®yios,
Tyoedmdodoggdols s gegdd®myoesdizgdo Lolgdgdols dm§gl@o-
390> o Lodbganggdls 93o3doMEgds. Lsgmdybogaiom Lolgdol wg-
b@yoboboigos 3o bgeols 9Fgmdl goligdl b@sl, 0bgersiosl, Lo-
3ok®m s Jows Lodbob@m gYOHmoghmmdoms ©sdggomgdsols, asbsmeng-
0l LobEgdol dmdeosls, dmbobergmdols odygagdbomo Jog@siosl, o-
@g3ml InFgbdoagdol dgugabgdsl, @gyombgdol dpa@owo yobgomos-
@960l ©@odyb@ydgdols s o.9. 5dol aodm, Jolobergmdsls dmgy@o
Jpymdsmgmds s RlLoJmmmaog@o (ICRC, Boyden, 1994) sdarogmds
9bgomsmegds: 9dfgmdols a@dbmds, ool dgdmfmans, yodbmOmEg-
b5, @adol 3mdds@gdo, dognols dmdans, dgblog@gdols bofoemd@mogo
05350335, 3063960300l ©sJ3g0mgds, gdmEombogado sJ@oygem-
b5, glojogols bgg@yeo dgMyg3900, BLodm-3smmemaoy@o Ggiowo-
3960l a08mgaobgdgdo.

>0bodbyyao dgusbgools slGy®os goddmxols gOm-gOmo mxs-
bol (s@gdomos gangb dobm@@ol dogm) GEsygeos: ,,fomgeo Jbdg-
M950l* Jog® dmgageo (1984 () 3oddmxgeo Jgdogol gogodgoarols
bomdby omydged o J3odgfamgsbo gymambsl ggbols sd39@Fs3053
9ol glojogol dmdas as3mofgos. Joeds@mbds wogotys 3mbi3gb-
A®s300lbs s 0boios@ogols ¢bsdy, ©gomddogo obLBod@o.. jow-
@0l ©s35My353 Joaodgoal myxoby®o dgobogdgds o@ seyybs, 39c
dooem  asbsmangds, dOMomo Loddosbmds s 3@sGogygeo (ICRC,
Overtoom et al, 1995) «bo®-hggg3900..

30b@g@od@a®o 3996900l @odggomadgmo d@gFgg@mss Sdio-
@96l sbdo®gdols aoFggol: Lmdognols 0bgsgnoms La@gsdogno@siom
3960®do (J. 3omag0ls) gloJmmmaoy@do d3y@bsmds ggd bygdbog-
dmEs.  a5dos@3390  gloJos@@ogemo wofglgdygmgds, 9lobldmdols
aodm, soby@ds (ICRC, Cahill and Farah, 1995) jo0g3. 3mbgerody®o
G930mbgdol (3oddmxs s gog@bodo, gMoyo s ogmsbgmo) obgsgno-
0960 dombmgo®ms YOHml s53l9d9b.

hobl, A™m3 JUb-ol Logos@m @sdseno (§ 3-ob 30-3pg) gobol
Jogbgosgom, Lobmysmgdsl ogo Lsgdome dgo@o (§ 3-5 smobo/ goi-
bg) gxgds. 0bgomowms bggo@o 3o goMoygs s 0bmensz0ss. 0bgo-
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eoEgdols Jodo@m (ICRC, Davies, 1994) aaa@ommds, do@o ©s dol-
G0ga®o dJomgodo (o450 s0@0 [odeooglh Fgobl®, ,,0bgsmowo mo®-
L0s) gOEgEEgds. Lobmysmgdol o3 ggbols bggodo — Jy@O©Mmbs,
e 3m3m@obdo s ba@gmdsbos, Igedogo Molbgs s ©ggbos.
bomdgdo, hggbo @@mols 3dodg o dolI@odyg@o (UNSG, 1994;
1995; Bytpoc Byrpoc I'amn, 1994) 30mdagds s@dmbbps. gJb3g@@goo
3090009396 bodgdom 2o@M9dml yodobdy@mgdol dglobgd. 53 LEsEo-
ol ogBHm@0  dgg@oes bowdgdols dog® godgdml oo Bmlosydo
2006d99M 930l BoJHgdol sbogobol gbdyagdsl. goBgdo 3o Labg-
bgo: obs@dygmo #Msdgb@gdol Lodgy®bgm LoJdosbmdslmasb (dofols
0537 d53900) ©o353d0Mgdgeo 3Goboligdbols (ICRC, Giannou and Geiger,
1995) a9mggmemaoyg®o bodbganggdo; Lodgy@bgm 0bg@sl@®y]@g®ol
(39M3gd0, AoEsdsdydoggdgmo, bLobofymdyg dgy@bgmdgdo), Lo@@sb-
L3mAEM LolBgdol gbm@ysbobsEos s gobowmgdo dob@ol Imdans.
3o™9dmb  bggo@oyg®do  3gmomgdgdo  hobl  3mlgmbgemod@y®o
30966530l BgBoBm@osby: d39boMgymo boga®ol gobowyg®gds, boo-
o0l LA YJBH YO0l dgEgers (LoMEgggs); Logs®yynagdols 3GmYyd-

AogEmdols ©s390mgds; 39b6GHGsy@o  gog@dbsdol (3yobahols 3G M-
306300l — gom @obols s gob @obols dJosdmgdo) boswsaols 3G M-

©g]dogemmdols gdzomgds (ICRC, Minan, 1995) ©s d@0byxols dmbog-
05bmdol 50%-000 ©5(3935; og3@obgmol wobsmdyer (ICRC,Aqa, 1994)
39e%bg 264 somslo mbobs o 3bgoMol oigds (bodsano § 31,6 denb)
s Jlbgogagbs  @Jmbsbo  Lojmbarol, 3bgbgdols s oergdgdols,
obggg 0dgosmo Lobgmdgdol - sx3@ogols s gogmbols b3ognmgdols,
@0d00l gobgmol, sgwsbgmol xodol, Ggobool ym@omgdols sloy-
@0 (bo@sgo $ 155 danb) gobsway@gds.

bomdgbdols dogd ggeyg®o d9bgdols sdmydgengemo dmJdgwgds
hobl 2o09@ml ao®gdmeaigomo 3Gmy@sdol (UNEP) dsbogngddo. dom
dodolss: ggmemaoyg®o (0®sb-Jgg90m0l ®do) Fmbolfm@gdols (UN-
GA, 38/383, 1983) @o®g935, boowsalogdo@ols ga@o@azos, d39body-
05 393590°300L 3Om3glbols dgbgergds, @oybols aoboaydgds, dbod-
Jodogodgools dybgd@og LobEgdado dgdmeobgds, L3s@Lgmols gdols
(191 §) 94mbolRgdol  aodmylfm@gdgeo (boswoygdol bogmaogdo
396900l 2oboa®gds) aoMwsddbs, boswoy-a®9b@gdols  aoxeb@gs,
“ao93b309M9d Yo a@9bRgool LEHOYIHYOOL sTDes s gAMDboo,
da®omdols 9bodol dgdEocmgds; begol dom@gly@lLgools (mggbo,
3993900) bodobos®m do@bhbo (ymgdol domggmmmmyoydo  byys@o-
3030 ©s 53509l YA Lgdol Log@dbmdo ©sgde.

SLAYOEIos, OMI bowdgdols aodmygbgds @odpgbowdy  ohJs-
@96l Bgol doboggdols aoboan@gdols Bgbgbiosl. obs@dyao do-
Foli Logodaymgdols Lodgy@mbgm Logdosbmdols dgboywgols 306mbgd-
do, Lomdmdl ob Lsddgbgdam oy Lodmbeools Logggd 3Gmoeyddl
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dbogme  Ggol Ggbyalgdo ob bgboaol bomgdo dgoeagbgb. 5dol
3odm, Lobgbgs gym@aageo bodasggool LYGsxg0 aoboswyy@gds, ao-
hgboano Byggools Lo@gbsgm LolGgdol dmdas, a®dyb@ols Tyangdols
mbols gigas, Logggo 3@sb@ozogdolbs s Lobsdo®m dsby@yeno
do@gools ob oybgdols (ICRC, Roberts and Williams, 1995) «s@ymego-
00 sbobgs ofgoxgorbols ws geom@ols 3GmEYJHogemdsby.

30bG3mbgmodydo s@gogdols Igu@bgmdols s gbol 306-
390 9Ho3byg, bdodse 390 bgdbogds Lobmgem-Lsdgy@bgm ©s Lo-
4o gobmg®gdm mdogddgdol — o®ogszogeo Lol@gdgdol omwygbo-
50golgds s 5385 ©ddgdol, Fyomlseggool, dwpobs®gdol, bwgol
(Bool), 5@bgdol Lobodo®mgdby ,aoMoliye mgms® boggomgggdo
30093l bododamgdol (boldgaro Fyeom Lodygdemdols dgbweywgs,
93009d09560) 3Jdbol. sbg, dogomomse, sg3@ogzol hOwommgmn 3g®oxg-
@05bg mdgdols y@opomo bobggo@lboyinbgby 9u®m dgio bbol {ob
04m. gl 30 9330390 d9090bgd0 ©sbsdymo 9dbgdol 3 ,xm-
xmbgomols Jobeg@gdl® sbanml 5@ g3oM9d05b. gl doBmggdye-3o39-
@56g09mo Jofgd0 (75 smobo 3#) hOommgmo sg@0 gm0 ,,ms3-
JOmbdol* @amowsb (Artsh, 1984; Donovan, 1994) d@o@sbygaro, g9@ds-
byano, @by Y0 s 0FSE0YM0 bodgdomss ,,omgliogro®. @obsw-
dygaoeno ,,93ds30L B0bpg@gdo™ Jbmenme dgyobms Jodl Gmwo of-
393L. gL ,,3d0dg Lgbo® 3obegdoy@do gog@gmgdobss s JoEMdGom-
ol genmdsaa@o g3memyoyg@o 3o@obEOmgon 9dygdagods.

30680 ]dg®o  Jg996g00l  3m@o@ogg®o LEsdomg@mds, 93m-
@ey09@0 glog@mbmgds s g3mbmdogy®o ©mby ao®gdml Jwymds-
Agmdomss  25b30@mdgdygmo s ,,dgbsdg  Lodgo@mb®  as®gdmby
(ICRC, Gebremmedhin et al., 1989) solisbgds. bomdgdom gomgdml aodob-
I90 960l BoJBgol yydopmgds o3 M@0 smgyeo Faols Fob dogdio.
230900l 39dsby@o  Losgombgdol gJl3g@@gdol (0. gawosbmbo) dog®m
5005 JoYE0s  goMgdml  3md3mbgb@gdby bo@dgdols yodoboway®gdy-
g0 dmJdggds. godmodggs odobdy@mgdol baba@danogo bgas@oydo
999J0900, @mI@ol Mm3G0dobszos gobogydo as§dgbwols (ICRC, An-
derson, 1995) abomss dglsdgrgdgano. Gmam@ 3 hobl, ggmndgdswo bog-
009096950l bgas@oydo dggagdo gdmogdglse Logo®amagddo so-
Lbobgds, bmenem  domo  aobmoggdols  9gmbB@manm  LoliGgdsls ddody
93 MA09M0  aodmgeobgds dJmsdgm. bomdgdo ao®gdml mdogdHgol
30093 ©oEbsbl 5035896 53 0o@o@ol mgomenoggosizosl  bob-
a®@dgmogo @ (70-80 (gmo) dybgdb@ogo @gly@lgdol smgoligdol
ogmgbgdsls (ICRC, Eliason, 1995. 33. 176) dmombmgls.

Omam@ 3 hobl, 25606d9@goymo go@gdml 033g@s@oymo  gsm-
@090 JodoMmygds: bomdgbom 2550bdyMgds @MamA (3 SgsMdols,
A@533900bs s boggomosbmbdol (LogmEbaols bgangmezols) dobgbo,
Foddmoagbl  ao®gdml  ga®ssiools  gom-gom  yggesbg  ddody
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RoAISL, bgBombygmoe sMYggl ssdosbol  xsbd@mgemdsl, Log-
anbgl 9Jdbol dols LogmEbargl.

03930050, 0obodg®mgg 9Ho30lL  Lobmaswmgdols  gdmsgdglo
sdmEsbols ao®gdml  d9bgdbdogo  0g@-Lobols dgbs@bybgds s dolo
damdo@gmdols m3@Bodobsigos Fomdmowygbli. 0po momdoms  3gmsg-
Foddmgdol (LHMdm@dol ggzms®szos, 1972, Gmands, 1992) «Fy39-
A0 xokgol gmggeo @ymaols dmgsmgmdsies. dg3bogdgdols s Lo-
beopyom Jnegs(gms (Gmads, 3. dOYRA@gbwo, 4. 3930bgbo, o. ym@0)
3obbowgdgdo o 33mgg9dol  gogygdo  gomgdml  dpamds@gmdols
3000 gdols Lobmaomgd®ogo (3meo@osyo gOmoghmmdgdo, Lowes-
@0b0l  s@dmgbg®s, glog@mnbmgsol dow{ggs) sb3gddgdol (WCED,
1991, XV-XVI; Kekonen, 1992; UNEP, Tolba,1992) a39@©00 59496960.

©sbs@dymo mdogd@gdol Rybjaombomgdols swwagbs Mga0mbg-
b0l gobgoms®gdols syEomgdbgao Lodosbmdbss. @godomo@siools go-
®9dg Io@yamdl 439 dggamds, 0bOPYds 0bgasizos, Lobgbgs Lod-
@9V 39e0m 3GmEygdcool aomasbyg®gds, Lows®odg s bowmo@sygg (Ro-
berts and Williams, 1995; UNGA, 49/357, 1994), odyagdbomo dog@s30s,
o 0bsenyg@o  Logo®aygegdols 3GmEYJBogemdol dgdodgds, ao-
@g3ml ©sds@goomo (Anderson, 1995) bodsao, Lmgaol dmbsben gm-
b0l odygangdomo dog@sios, ¥dydggamds, Fymol ©ggnocodo, gzmbm-
dogy@o mbols o]ggomgds, 3oMgdml godobdy®gds s ggmgzmem-
30900 @olggdo. 3bowos, GMI bowdgdols s E9@ggdols ds@ogno
3M6396H®s300m o gnmo ao@9dml bybRo (3mTyggemswo) dwgm-
dogmds  bemEosgy@dse s@sbaliyg@ggeo, gimemaog®so Lobogsnm
©5 9306mI0gYAs© goYdo@mengdgaos.

3mLE3mbxgmo]@g®o @gaombgdols dgy@bgmdols Ggodomo@sos
dofoli Logodamagdol, Lm@osoyg®o s bsd@gfggerm mdbdogd@gdol
>0y 9bsls dmombmgl. Labbsg-Loamglo doFgdols (gbdogno, Ne3) sbo-
dgol domoaro bggo®omo Fomo hsbl 3oddmysdo (18,2 %), grodosTo
(33 %), ogobgm@o (68 %), sbamensdo (70 %). o3 Jg99690To bowdy-
b0l 20bmglgol bggodomo Loddo®dmgg 17800-22300 (3oe00/ 3d2-0s, bm-
g goddmysdo goegg guem 3(1,0-32,0 omol)/dﬂz) dg@oo.

35900 9Jb3gaEGgbdol dmbszgdgdom, Ibmerme dogobyols (sbym-
gols Lodb@gm-s@dmbsgangmo bofoao) bagmeog®o dofgools sbow-
dgobs o dJmbobergmdols odyergdomo dogy@siEools godm, 53gsdse do-
(900l bofoao LeOygmgdbom go390sbgdygmos. 53 Jgggobsdo, dmbogeno-
sbmdbol  dgdizomgdoll  Jgegasw, 1994 Fgeol Fxlg-ol  Lobyg@lLome
©obdodgdols badygoo §8,6 denb-l s@gdo@gomes. bosbo doswas bod-
35639L  bmgaols dgyg@bgmdsl. o3 J3gybol (boddool Lobrmgs@masb)
Lbobbogo dofgdol (go@mmdo 1,1 dJeob s360) oo bofogo, dmlob-
@gmdols dog® do@mggdygmos. Jofols Logodpgegdol a@sadgbdgdo
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soibygmos gogdbodls o sbamansTo. mydzs, of m®dgdo Igmmbg-

©o boygggbol Fob dgFywo.

3090mb  gJb3gm@gdols  oliggbom oyxgndgogmo  boswdgdo s
4903900 58390bgdgb Lodgy@bgem Loddosbmdsl: Lsd®gfggeem oboyl-

A®ool (3bgo0, 59MM3mAOAFAJS0, 253d0GsddYemdols 3356d9d0, gargd-
AOMRogo300L LoliBgds) sdygbdydgds; doFgdols sdydoggdols o
005300, slggg d9bgodogo @glyy@dligdols dgdbs-dogdols Lodydomms
d9890bgds. s@bodbyaols slBYMsE Sbamerol, 353bmxols s og-
©obgmol do{gdol ao39@5bgd0lL BodBgdoi Lsgdo@olos: o3 Jggybols
©sliodydoggogemo dofgdols 27%, Lbgs dmbsigdgdom 3o 68% (Westing
etal., 1995) bdos@gdowsb 5dmgo@eboaos; Lo®{ysgo s@bgdols Loli@gdols
bomdgbom 0bmensz00l Jgogasw 39ddmx ol d@obxols dnbsgamosbmds
99300ws. gJb3gaEgdols I g03gd0m go goddmxol Lobmeggeom-lsdg-
9@bgm  [o@dmgdoll bewslL 135 % ¢bps Vggeyobs, bogm sgmsby-
0ol bobmgemem  3ameygdaools s dgabmggagmdols  aom®dspgdols
(Anti-Personnel Land Mines: Fried ar Foe?, 1996; Anti-Personnel Land Mines:
An overview, 1996) 35059©0-30mabmbo s@OLgombs.

930mbogr@ds 83000300 osd s @ s Y@ds  ymbgaod-

B3> 339000 3903 Lododmggamml sygods. sgbsbgmol jmbyaod@ol
Lod@dmene mgo@®gddo o 3gueo BOsadgbRgdols wobswmdgs yibm
oM gmgoms. o, 6 obswdymo GMogdgbdo (serggbodg, 2006) gsdmo-
4o, Gmdggdms 15 9ds56bg dofsTo 150 smsbo bswdos (3bGogno, Ne
4) bogargeo.

Amam®O3 3bOomowsb hobl, sgbsbgmol mdol gJm solsbs s@o
OB M 505d05bms ¢ dygoemm slaboh®gdgdsls s @odpgbodyg smys-
@0 >sdosbols Abbgg@3endo, s@sdge Lobgbgs mdols dlgergemdols
095GMgools obomdzggdol dgogaso - obsbangdymo R®ogdgb@gdols
Logdome oo (98-119 332, Lodgomme 110 33%) goGmmdols bob-
3@dgrogo OMmom ITYymdb@opsb asdmligas, @s3 byl 9daols G-
3003 bobmgam-Lodgyabgm (Lobbog-Lomgbo dofgdo, Lobmganm-lo-
d99Mbgm 39 B9 gd0, Lobmgeem sbsbagdgdo, dofol Logedayeng-
b0, Lgeo@dgoyg®o dofgdo), olg Lod@dgfggerm s bmgosgydo (Logs-
odm slobagdgdo ©s go®gydbgdo, 0bpyglE®ools mdogddgdo), sbg-
39 Lo@@sbl3m@Em 0bx®slE®yddgaols (bosg@mdmbomm s Lo@-
3060abm  a%bgdo, doenoggdo) s  BYggool, @y gbo-asbgoms®gdols
LoJdosbmdsls.

53330050, obs@dyamo BMSAdgbRgdo msbsdgdmggmdols gHm-
9JOmo amogdgl 3Omdangdow ois. bowdgdo Ly ga@m sygsliydg-
396 505305bms 3gmogEEamdsl, s@mdgggb Mgly@Lgdols yodmygbgdo-
Lo o dmbobamgmdol mogoliyggomo goassyomgdols Lodygomgdsls,
9306mdogn@0 gobgomsdgbols dobligdl. obsmdyemo s@goggdo 0fgg-
396 499696030 @gly@lgdols s g3mbobEgdgdol o@ga®asiosl.

107



5gbsbgmols Qbﬁbg{)a"a@o RA53396¢gd0

3gb®ogoo Ne4.
356;msgligdols ©565@dgmo 906330l | sbomagol 0565@3gmo 90bgdols
5030950 }H539960 950 | FsBmmdo, bod%og. ©56036mgds
©5 906gdo (532 350/ 332
5oaM0l 5o Mo- 2-2,5 500 Lobbsg-Lomglo
dodgobmos do{go0
d9©sygmols 9dg®o 4,0-4,5 1200 Labmggaom-
Lsdgyg@bgm
3982 (M 900
bmbydo, d. ggdobos 4,0-4,5 1300 ddogoaenosbo
bobydols Ygbodmsgo 8,0-8,5 1200 3B 9d0,
@-bo d. ggdobos 1,0-1,2 500-600 Logoosdm
Ygbodmsgo 40-50 1300-1600 sliobangds,
d. gdobos 2,0-2,2 400-450 350990560, @Yy,
bowo doan0g3gdo, Lobmegenem
L. Ao, slisbangdgdo,
bgasbo boddgfggenm,
bmbeyd-3glo Lo@B@sbl3dm@@m,
dosdmgdo bomEosgagdo
0bygLE®ools
md0g]Bgdo
390590l (I, goom@ol 6,0 600-650 dofol Logotygengdo,
®-6o g 6,0-8,0 900-1000 Lolmgam
L. egooms, sbobangdgdo
ool
bgmos
mhsdho@ols gem. 60-62 400-430 dofols Logodaygangdo,
@-bo dosd3gdo
bsabols 16-20 250-260 Lobmgaem Lsdgymbgm
30 3d-0sbo do{go0
bmano, hsols
3ansbBo(30900
BYgo0hgeno BYygodbgenols 2,0-2,1 280-350 3599560,
doodmgdo Lgeodgdy®o dofgoo
aools @-bo >Gbols 3,0-3,1 5,0 Lolmgmm
ba3o@o, 4,0-4,5 600-700 slisbargdgdo
96960l 0,2 60,0 Lbmgeol gomgygdsbo
3mb@o — bobbogo do(gdo,
Joemsdols Joemsdol dowsdmgdo
Lo{ymdo

39956900 353Mm0M0mdol Ydmoghgl 5dm3obgdl dmbobengmdols
Mg405(335 5 3gnogemamdols Jom§ggs Fomdmowygbgb. o3 dobbom,
d9©dogo 3@mgomsdBogs o 3MsJGogygmo Lodosbmds dodwobomg-
Mol. dmlbobagmdol sloboh®gdols mogowsb s@omgds ©o o33

sbs@dymo  s@goggdols goygbgdagdols dmoogl. dgabgdygmo  go-
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3MOM0Mds 53 Jobobl gdlobydgds. bowdgdol gobmogligdols Fobssw-
gy mgom Lodbgodm 9Fygool gJlb3g@@gooE godmwosh. ©obs@dy-
o BAoydgb@gdol sy9ad3> o Jmm@EobsGms Loli@gdsdo dmdigas
Log@msdm@olem  Lsdos@memomss (ICRC, 1996) gomgomolifobgdayeo.
099330, 3ol mIdo momJdol s@ogob sLGYgdl. 5dol godm, Lobgbgs
5@ @AM dmfobsswdpgaol, s@sdge Logygmsdo xo@obs s dmbob-
e gmdol Ibbgg@3eo. gmgowo bsdbgo®mgdo (o. a®99d0) osli@e-
M960bgb 30g@boddo, 53gM039@0 xoM0lyo3gool Logyms® bowmdgdby
5390 Jgogdols (ICRC, 1996) xo4@gdl. dbgogbo ©slyggbgdo aodmo@sbgls
5dTd-0l mogsigol 0blGo@y@ol (Karniol, 1995) 33309356 9835(3.

0. E_\,an aaggn
IO

bomdgbol  genmdsgry@o  bododemgdol dglobgd  segdge@ydo
Sb@ol hodmyomodgds s LOYPmo gomogoligds, bowdgdol godmygby-
0l 530doggols Go@mm 30335600l aohomgdols 0fgggl. 3ydsby®o ob
Lo gobmbdgdanm  m@ysbobsizogdol dogd o gymos 53 os@omols
ITo@mdmgdgao  3mbEg®@bgdols gy 3md3sbogdols  Log@dbmdo  F@sb-
bgm@dsEos.  3mddsbogdol bofogo 53 oo@oswol  godmdggdols bo-
3o, dobo 3oy GO ool ©adborgdsl dggees. §0bay®-
6d> Motorola-m 72 B @odols bomdgdols godmdggds, Log@msdm@obm
MOA560bs30900L Aogemgbom, dgbsdhbggo dgodiEods s dog@m3G M-
39bm@Agdols Fomdmgdobyg ao@agows. bowdgdols ggdm3garo 3Fo@Imgo-
mgdo (9dmsg®glo, o@omoy®o) bobysdy@do gowsgowbyb. 3GMg0-
g0 dg3gogl bopdgdols AFs®Mdmgdgands sglG@ooy@ds 30md3sbogd-
d5@3. obobo bo@dgdol sdxggmJgdgeo Lodgdols sdbowgdom >M0sb ©s-
39890900. go®dgdols bofoo obos@dyeo ggagdols goygbgdamdsls
9¥93006: Lodb@gmoxn®ogymo 3mddsbos (Mecham), bowdgdols 25 {ano-
obo [o®dmgdol dgdwgy, dmbsddoszdo 1900 33 Lsdodmbiganm abgdols
bomdgbobogob gofdgbool 3mblbm@0gdol (580b56LYLL gog@m) dmes-
3500 Jmbsfoag asbos; g9@dsbyeo Losg@mdmdogm 3md3sbos (Da-
imler-Benz) Jyggomdo bomdgdologeb ao9gbgdemgdols dbbgoen (Imsy-

@mds § 100 3gnb) 30bF@SIHL SLOYE gds. sbs@d o sMgogdols
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3598690 gds, Logdome  boba®dmogo 3@m@Egbos. obg, dogomomsw,
5g0obgmols ¢dlbgoarglo dgb-ol (kajagal) Ggodo@o@oz00d yoygbgd-
@gdol 10 Ferosbo Logdosbmds dmombmge.

bodgdols Lo@gogm @odsgro goligdols (§ 3-30) dogbgrsgsr,
9000 ,,65390M60L% 2593695 gds § 300-sb 1000-dpg dgdygmdl. aog-
Al godmmgmgbom, 5dgsdse dofsTo hoguymo bowdgdol o%3b9d-
mgds § 33 O Jmombmgl. bowdgdol gofdgbols wsdsemo @9d30ls
aomgogolifobgdom, o3 Loddosbmdsl 10-11 Laygyby @oko®wgds. g@-
0o dgbobydyg wgdo dbmeme 50 32g00mmdols bomdgdobogsb aof-
d9b0sls obg@bgdl. sdobmdsTo, gmggen go9gbgdge bowdbg 20 sbogoo
bomdols gobmogligdols oJgl segogo. aoybgdbenmdbols 3GmEglo bdo-
Gop dgboby@gms womydgols 0fggal. LEs@ob@ogs gg0hggbgol: ymgg-
oo 100 smolo bos@dol 2o93690e0mdols Lodgogrme 20 dgbsbydols
Logm@abarg gfodgds. do@oaos, dgbsby@gms ©olaboh®gdols (0.4 %o)
dohggbgdgeoi. Ju390mol  obsdyao dofoli @@opadgb@dgdol yoys-
69dengdod $§ 800 denb dmombmgs s 83 Jswsgno 3HMRglombsao dg-
Lobg@ols Logm@barg dgofo@s.

= - SEEET
e & i T R

sbo@dymo  s@gomgbols oygbgdagds o bomdgdol 0bwyl-
A®ools dghgdgds msbsdgodmggmdols 9dmsg@gl 3emdagdoms dm@ols
(30390 ™bos, dowlo, BgOHm®obdo, doMmngyeo 05Ms®O, FoMHIM-S©o-
d0ob0) aobobogngds. osbs@dymo s@Mggdol LOYmo as(dgbols go@-
0ME 253039 gdg@o dgmmeo Lgdosme bgaro, boby@derogo (xa9sn0
Eg-05dgdo 500-dpg bowdl 59gbgdagdl) o bsdodo (wowydgs 0,2%
obsboh®gods 0,4%) Loddosbmdbss. bomdgdol aoygbgdemgdsls aofgmm-
bogoo domangdols, 3gdobogyg®o (GG gdo, Loammsg-Lodgg3bo, Labbo-
Losbo) Bgdbogol, gergddOmdsgbodyg®o (Gosdgdo, doi@mEsmgdo,
obgM9d0) s gBMbsizoydo byganlsFymgdol, Jodoygdo Lodysen gdg-
b0l (Bird, 1994; Evans, 1995) godmygbgdom om§g396.

e
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0©g>EYA0  (Hgboggao sedg@gommds ©o LOgmymgow G-
bogmgools bowdgdols god(dgbo (og@ml LHsbs®Eom 99,6%) Lo-
FPoemgdgd0  3o3M0M0Mdsl x 9@ g9 dgudydoggdos. Lobmpsmgdsls
»,b0037M0 bodogol® g3mbmdogy@o s gzmenmyoy@o dolI@odgools
305b6ombyYmmds xg@ Jowgg sMS 53l s Jdyeo. s@os, 53 IbMog,
9dmog® gl 3Omoggdoms dm@olss: Jib-ol Fo@dmgdols dmerosbo ob
bofogmddogo dghgdgds; bowdgdols aodmygbgdol LOymo ob bsfo-
3030 >3@dogngs; obomdyeo ggagdols goygbgdemdols m@ysbo-
bo300; obs@S@gdymms LOyao bosdgozobm @gsdomo@sos; wo-
bodyao J399bgdol g3mbmdogy@o s@dsgamdols 3Mma®sdgdol @gs-
0bo30s. o3 3OMdagdgdol oLIFodgdoE S@osMgdyeos obo@dy-
0 BA2dgbR g0l Lobwg@gdol oy gbs, domo gobmoglgdols Lod-
do®mgols Foddmagbs s dmbobengmdbols 3m@gbizoyg®o @olgol yo-
dmgeobgds. o3 dobbom, dmboGmmobaol Lol@gdol 5d9deggds owo
Jomdobgbom geomegds msgol 3MsGogygm @gomobsiosl.

5dobmdodo, Lobmgsmgds sFymdl Jib-ols s3@dogngols Losyode-
GOM 5J3090L, 54o0dgol sekydgols s Wobdo®ygdols LogBmsdm@o-
b 0®a560b53090L ©s 5.9, o3 boddosbmdsl 9dgogame s@ hoggeno-
o. hodmyogmodws Fomgao xg@obs s obgseopms Log@msdm@oliem
3090005696980, bo@dgdol 3OMdmgdoms bogmblygmBoEom Xy9agoo,
bro®ggaool  Lobosambm  ©obdo@gds, aog@mb  ©ggbogmms  gdomenglio
3M30LoM0sBHo, do3dgms obdoMgdol Rmbwo... Lobmysmgdol bodm-
doganm 989JBd®0 bodoxgdo dmombmgl Inbsmmebgeo @oligol dg-
Lobgd 3mebols dowgdsl, dJobo dgdEodgdols seomml 4o8mdgydoggdsls,
YLog@Ombmgdols Lgddmageo 30my@Msdgdol (obswdymo g@sadgb-
Bgool s@dmbgbs dmbodgbs, goygbgdagds, Lodgwoizobe dmdlLobymg-
M5, M920060L g3mbmdogyg@o sem@ddobgds s gamemaog@m Yloe-
Ambmgds) 0bGga®omy@o s bsgmm@obsigom dogolibdggoms jmb-
bogopsiosh.

bomdgbol 20dmygbgdols bofoammd@ogo dghg@gdols Jobbom, o3I
0@omols IToMdmgdgar J399690To (hogno, 9ba®gmo, o@smos, dmem-
bgmo, oo d®M0ESbgmo) Jom§gymos gowsfyggBomgds bomdgdols gd-
L3mABol og3ddoggol, Fomdmgdols dgbgengdol ob bosfoermdmogo dg-
hg®gdol, dmg@bobsiools (mgomenoggoesiools gbosdosbo bowmdgdo),
3odmygbgdol  dgdiodgdols s  o3@dogngol  (sgb@@omos, gobsws,
bo@go@os, ©sbos, gobgmo, oo bMoRsbymo, Lsjs@mggenm), bsofo-
3030 (bog@obygmo, 0@omos, oo dMo@sbgmo, 5dd) b Ley-
0 2oboan@gools (g®Mdsbos, be®ge@os, gobsws, bowgd@sbogdo,
bo®, b0ddodgg) dgbobgd.

53039 @AM, 70-3pg J3ggobs wogdoms 5R3sligdls hggymgd@o-
30 dgos@omgdols 3o gm0 Labggdol (o@mdmgdols dgbmyogsl, bo-
g bomdgbol [omdmgdol, god@mdobs o godmygbgdol Ly o 3-
@dogogols dbodl 9kgdlL 118 (Jom dm@ol, Loodmggerm) Lobgend(o-
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QM. 43905bg obs@smgdymo  3mbBobgbHol (0x83M03s) bowdgdolo-
3ob 9o(d9beol @gzmoMoios (0394, dJmbsddogo, 1997 §) dogmo-
0955 o3 05@o@ol genmbdogy@o sgMdoggols dgliobgd. dMoyglgeols
30689096300l sbggbomo ggms@sizool (1997 §) dobgogoms ©s
3090mb 29bg@og o sllsdgrgols Ggbmaygioomn (N 51/459), sy@gm-
39 15 J39y4boli dbodadg@ols dglodsdobow 3mblEs@do®gdygeos Jib-
ol Foddmgdol, dgbobgols, gok@mdbol, golibgoligdols s godmygbgdols
530 doanggdols dglobygd.

8335050, 30lEIMbR@oJGao stgogdol Lomds®o JmJdgog-
bg60l La00sbygm EEgms* Logdome Lobogsmem asdmdsbogno msobo-
dgdmggmdol dgBow @ gommygdo 3MMmomgdss, @mdgol Lsdod Gg-
(30200390L  3ogg Loygubggdo ¥bws ggmmemm. hggb 4dmogdgl Lob-
@9bogl Lod@dmanm  dmddgogdgool dogbg dgogagdol  @oggoszos
Fo@dmowagbl. 3 dobbom ho@o@gdymo bodydom x 9@ googg dn@bss
bEodoga@o dpamds®gmdols Jobsw{ggse. 30l mbamod@g®o s®gs-
@gdols g3mbmdogs 3o YEogmdamsw dmombmgl Ggaombgdols LGy
@ godoeo@oioslis o doogo bmEosy®-93mbmdogy@o ©mbols dogw-
F935L, ggm@mpoyg®se glogdbm as®gdml dgddbols ©s 3maodosey-
@5 25Fmboslfmagdbymo dpa@dswo Loli@Ggdol hodmysgodgdsls.

SM5ES, Mobsdg®mgg 3936090 -G gdbogydo ws LEmymgo-
o Bgdbmemmaoyg®o dobs Lobmasmgdols Lodgy®bgm Logdosbmdsls
35093l do®gymo s 9304390 gbH™ IsbdGsdom dgigeobssgb do-
domogl. o3 30MMdgddo, ¢dmogdglo sImEobs yodgdml dybgd@ogo
09®-Lobol dgbodhybgds, dJobo m3B0dobozos s Jmdsgsgo mosmdgdo-
Lomgol 9gbgdgero gosigds hggbo Lowmgolim sdmEsbss. dgiEbogdms
23obbogdgdo o 08m3gengzgdo  Fodgdml Ylog@mbmgdols 3GMS-
@gdols  gosyegdger  SImEobsms  dm@ols ©99b90L.  Jggomlofobsswm-
Jpgam boswdgdol Iygdods 4o, Jsmo IgH-bsgergdoe Fdo@mE asbmsg-
Lgdols o@goemgddo, dods@mygmos sG> IJbmerme 3mEbogro dogrols
©s dlbobagmdol bLogmabeols bgangmaolsjgb, s@sdge dsmo Loib-
mg®obol, ©sgo3909eo0  dofols  Logo@ayagdol, (ysedmds®opgdols,
LoB@SbL3MAG™m  3mdybogozogdol, Lod@gfggmm ©s Logmgsabmghg-
50 ©obodbygagdols s bbg. Lobogmabem 0bg@sli@yddg®ol mdo-
9JB 900 ©sba®ggols s Ao60bdyYMmgdolsggh. 53 Ib@og, Lobgbgs Jub-
ol dog® @ga0mbgdols LmEos@y®-930bm30379G0, ggmemyoydo yob-
30000 gbols dgdogzgdbgdgaeno Omeols gHYgeotmds.

@0BJOSB 9 GS:

L. 3. Sewggbody. ,, oGO0 ™mIgdol gzmemaoygdo dgogygdo.
dologngdo. ma., 2005.
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10.

11.

12.

13.

14.

3. Sanggbodg. ©oboEIYPmo oMo gdols yamdsemy@o  o-
B0dOmgds. — dobogrgdo bofs@mggarml a9ma@sx00l S -
oery@  bojombydby. NI GgL3ydenogg@o  Lolifsgmm-dgnm-
©1A0 ©s bsdygibogdm 3mbggdgbios. 0g. xogsbodgzomols
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MELOR ALPHENIDZE

THE WARS AND THE ENVIRONMENTAL
CONSEQUENCES FOR THE REGIONS

The armed confrontation, burden on the environment and their adverse ge-
o-ecological results are considered in this article. The facts of geo-ecological con-
sequences (chemical, oil, physical, noise pollution) of the local wars (in the Persi-
an Gulf, Yugoslavia, Abkhazia, Chechnya) are also researched. Furthermore,
the issue of regional risk of usage of ecological — “ozone” weapons, space pol-
lution and their global effects are also studied in this work.

131



L6 DI0L LILIVITOBM T603IHLOGIGOL IGHMITS0
& X, 2011

bsdmbgd0bd9By59arm J9:6090935ms by@os
30650 3(M635d9

®3I20IBBI SRHANS60L BIIMIFIRIBOL d0&HNTSKRX0
&I6RIGEGN0IB0 RS JINIBISN 1LHISH]3IL(MT0

ssdosbolls s d9bgdols M0 gAHMESIM o dgegdol 3G M-
@gds 3o3MdM0Mmdols gobgomsdgdols msbodg®mgg 9Bo3by Pdmogmyg-
oo o dgodangds sesdosbms Lobmgsmgdols 3Gmy@glols b ©gy-
@os300L dobgbo aobegl JmdogogTo. 2sblsgygm@gdom  Loa@dbm-
b05 gl aoM9dmgds dmoob J3gybgddo, ggddme Lodo®mggamdo, Lo-
o3 J3gybol Gg@o@m@ools 70%-bg dgBo brgol mbowsb 800 dg@-
@by Joans Jgds@gmdl. sligmo Gmygmo d9bgddogo 3oMmdgdo Loy-
3969900l 2obdogemmdsTo  sgo@0dgdws  Ssdosbms  goblsbangdols
G0o3b, 3g9®mbgmdols balbosml, dodo@mymgdsls ©s 06@gblogmdsl. Lo-
Jodmggarm@o  sesdosbo @odgbody smslfmgymol  aobdogermdbsdo
LoJd0obmdls, Gmym® i 69bgdols godasw dameby dgu@bg: doFomdmd-
d900, dgBoeydao, by@mmdmdmgs®o, oMoas@mao, dgabmggmy, ULg-
m9Jombg@o. J3g960L Ggdo@dm@ools bobgzgo®bg dgHo Lobmgam-lo-
d99Mbgem  Logodaymgol g3ogs ©o dmbobergmdols dog@ doJlodogoy-
@5 04m smgolgdymo. o, boygnbgms aobdoganmdsdo dJodwobomgmd-
s bbgowolibgs doebols dodmggds, ao@sdydoggds, dogo o @g@swo
@00mbgdols bmdbs, wslsbagdymo 39bJ@gd0l, LsoMogsizom Lolidg-
d960l, Logm®@oxogo30m, bogym@em s d@sgomo Lbgs ©obodby-
gdol bopgdbmdgdoms Jdgbgoemmds. ymggerogg ob, @o3 hggb dgdmep-
g@hs 03 dodgymo [o@lygmoesb, doggsobodbgdl d4bgdols dods@m
55d0sbols  2oobMgoya,  ggmomambog@ym  sdm o dmgdsby,
AMEo 5©sd0sbl oo gldol d9bgdols Gmao dols 3bmgmgdsdo s
0530L0 YR gds-dmgoe gmdsbo dols dodo@m. sdolo dgogom dsgseno-
0950 335436 Jggybol Ladb@gm@o bganmgby®o @g@msligdbols ©s domo
boo@ogsizom Lol gdgool, dmgddo dnFymdogro sbmgdols s bollo-
dog@osbo  Gg@asligdol, obggg Ggaogarol b3gEosgyg@se dg@hgyeo
}mAdgéol Lobom, Lowsi bogym@em bopgdbmdgdo dgbpgdmes. dgod-
mgds 0mdgol, @md hggbo Fobsddgdo dybgdols Jglobgd gozomgdom
390 0bxm®Ads300L BEMbbyb, go®y hggb, s Mo3 Jmsgs®os, obo-
bo 53 06x8M@Is30sL b0 by gdolindgdb®d — JoMggen @ogydo dybgdo-
Lo o 99909y — ®o305b6m Lobodpgdemme 049bgdwbgb, Moz swsdos-
boli d9696obmsb  YHM0gOMMISL (s oMo Iolbg ,,bgdmJdggdsl)
3o®Imboyals, ambogdyals brow..

132



oLy Loyggbgdo ofygdymds badgibogdm—@g9dbogg®ds @g-

gogegosd, Godgmoi yodggygeeiomee eegbeg y@djeergds, do-
ombmgs hggbo Jggybols I@Msgogadmymgsbo  Lobogbm  dgy@bgmdols

063 gbLoyg®o aobgoms®gds, o3 ageolbdmos Lasls®ygdamm Foswo-
Lggeool 3m3mggdols 333900 bO@L, sbogro Lobmgenem Logsdayeg-
b0l smgolgdobs o dggemols dgBow ©@oB30Mmgsl, Loogsdm, Uod-
@9¥39e0m, Logbom, Jo@m@gdbogyg®o bopgdbmdgdols ddgbgdemdols
20BSOMMYdsl, Gyol @gly@lgdol oJBoy®d smgolgdsl(@oE dmenm
M@0 sof@gymols 3obdsgmmmdsdo Byol IGo3gdmy® yobgbgsdo o-
©30boAES). gmggmogg 53ob dmgm sofagymgddo d9bgbols Sbm@m-
3mg9b9M0 godMEsddbgdols 0b@gblogmdols dzggmdo bOws godmofgos,
@oboi byl gfymdes sesdosbol d9bgdsbg bgdmdgegdols sbogro
Qm®dgdol, dgmmegdols s @gdbogy®o badysamgdgdols ©sbgdage.
o>5dosbols badgy®bgm Logdosbmds g30mggmgloo dofol bgoo-
300byg, 569 M9e098bg J03obodgmdls s SdEgbo Mgmogno 0gdl
9dmog®M gl Eo@BYIsl mogol mogbyg. o3 LoJdosbmdol dgwgygdo, 3o®-
39e0 H0pdo, dgmogbwgds Mgmogyndo dodpobs®dy geogdgddo, @3
3odmobs@gds @geoggnols sbon@m3mygby®do Rm@dgbols hodmysaodg-
b5To, op@gmgyg  9abmobsdogy@o  3GmiEglgools s dmgagbgdols-
(3390000 ©s Loe®domo gOmbos, ©IbyYs(305, BYJOMEY@- yOSZ0-
HOEOPEo  3603)bId0, RFIOEOGIS0, >gPIYaG0d) FooJHo YOS
ob (o®dmJdbsTdo. @odwgbosz Ggmogros dbgdbdogo aomgdml ol
9dmsg@glo 30md3mbgbGo, Gmdgeoi aoblsbmg®agl dogol, dodmmJlg-
@ol, bosEsp-d396oM g Logs®ol ©s, Lodbmemm xoddo, swsdos-
boli 2obbobangdols mogoligdy@gdgdls 3mbi@gd e BHgOodmmosby, od-
gbsw dolbo sligmo d33gmeo (33e0egdgdo ©s353doMgdymos dmgero
30093l 2oMsJdbgdmsb. 39@dmE, obsbengdya 39b6JBgodo bpgds
©5©9o0m0 BMAIGool boggmo®gds, Yo@ygmRomo RmAIgbols sdmgligds
ob 2oogoMmgs, boooa®-9(39bo®gymo  boggo@ols yoboswayn®gds, ob
domo dgages sbgo@m@ol Logodom s bbgs xo0dols di3gbosdggdom;
Lodmm-Lod@gfggemm  @ga0mbgddo Fo®Imodbgds Jo®og@gdo, dofoy-
Mo gdo, hodizggomo gm®Igoo, Lowsi 0fygds ghmboygeo, ©gbyos-
(30900 s bbgs mobdpggo 3Om3EgLgdo, Molsi @wobdsg@y®o gm-
bol (3gemoagdgdo Imdyggods; abgool aoggebs ©sgogdodgdymos Bg@-
M- M530¢53090  3GM39Lgools FomdmJdbs-gosJBondgdslomab;
SOSLFmAsE  0s3MMyJHgogmo JoEam@gdbogg®o boggdmdgdo 0fgg-
396 Loo®ogoEom  gombosl, FyoseboEaggdol  dmansdgs-sdmgligdsls;
dobo@gms  o@sdm@gdol 3odbargbomn gowsbowgols dgpgas dsmo
bgmdgdol Jggdem (gedo (omdmdbogro dgs®o bs@sbol ©gxnoEodo
073935 bwgol Lobodo@mbg sd@sbogmo 30mi39Lgdol aoojdoydg-
sl BYggdol dobmod@ogo yobgbgs dmol gg@Emdgdby 0f393L godod-
30 9d950l, a0dmxzgo@gol Jg@Jolbs ©s @gsdEmgymo 3ghgdols gohg-
bol, dobs®gms bymdgddo [ysmdmgo®wbydl, @gsdEmgBymo bsgs-

133



©gdol (omdmdbols, dom dogd asws@obogno oo dmEgmmdols dgo-
@0 dobognol oxggbsl slobemgdye 396]Bgddo, Lobmgmm bogs®-
39 9ddo s dom sbosbgdsl; bgdmmbodmmgemogo Sbo®®m3mygby-
M0 QoJHm@gdo brgds dmem 3g@omedo gobTdodgdygmo  Fysedm-
3o0bgdols s [ysgomdgdbol dobgbo, @mIamgdox goowgl bo-
obl 594gbgd9b  d9bgdol, Igu@bgmdol s dBogogmo  ssdosbols  Lo-
3mabergi dgofodgl.

M9098bg ssdosbols bgyogengbs dobo Ladgy®bgm Logdosbm-
b0l bsd doGomse dodo@myan gdsls 9308 dodwgds: Lemgeols dgy@bgm-
b, Lobdggdanm Foosmolgygemols dmdmggds o Lbgospslbbgs ©obodby-
mgdols Loddgbgdam bodydomgdo.

5530560l Logdosbmdols gdgganglo gm@ds Lmgeols dg9@bgm-
b5, Lodo®mggenm doddggero LodoFomdmddgom Jggysbos, @olsi o®-
Jgm@mgoyg@o s  obGm@oygmo  [yo@mgdo  ssliGydgdgb.  dggeo
b9®dbgdo  Jo®mggagdl Lagm@gomlb = dofols Iydol yFmogdobgb,
@53 390y3920gdl hggbo Foboddgdols aoblognm@dgdye ©sdmowgdiy-
gdobg  dofslmob. Lodo@mggenml  Gg@odm@osby bodmgbo  Jgols
»0mbol sbogo s@Jgmenmygdds wosbenmgdom 7000 Ferom aoblobe-
309L. dmagosbgdom ogo Lo gbdols s d@obxombs  0o®owgdds
Fg3gosms. 3O JgmeE@myog®o ©s 3o gMbdomEMmA0YM0  g5dm geng39d0m
EoEagbomos, MM LoJo@mgganmdo, gbgmaomols dm@ml ©s d@ob-
xomb bobsdo, dofomdmdgogds s dgabmggargmds goms@MEgds ©s6-
@mdgddo, dpobosdgms bymdgddo, dmolfobs bmendo. dmosh Ibodggd-
‘do dofol Lodydomgbol Ggemogrmseb ©s3ogdomgdygeds Lodmyagd
BgOslygmo Ign@bgmbdols aohgbs aobsdodmds. Jgggbol wolisgengmdo
bmEoseg@-93mbmdogyg@o  300mdgdol  mogolgdydgdoms  godm, Lo-
bogem-lsdggabgm Ggasligdol dbmame dodE0g0 Bm@MIgdo Ao©oM-
ho. s@dmlogegmndo, Lodb@gom-slsgmgmdo, 3G3z3®ol bgdem §geodo,
do@mbobs s dobo dgbsgogdol bgmdgdbdo ggbgogds @gasligemo
Jo{omdmJdgrogdol LOgmymyzomo ©s Jomsmysbgoms®gdyemo Rm@-
d9%0. My sbogmgm Lods@mggarmTo @gdslbgdo doMoms@se gombo-
ol Lofobosodpgam  Lodygomgdsl Fo@dmopygbos, s@dmbsgemgomdo
3000 25630050905 M@gobyo©ss o ogdo@gdygmo LodTysg dgym-
bgmdobmsb. dglbgm@o, dos s J3g9dm Jodmedo wgdog dgdmbe-
byanos bgaomgby@o Gg@sligdo s domo La@Fysgo Lol gdgdo. @g@o-
byyands  dofomdmJdgogdsd  Losdo@mggenm@o  mogolo  aobgoms®gdols
Y9603l Igoggmesy®@  bsbsdo doomfos. dy9bgddogo  30®mbgdolis
> M9e0gx0l mogolgdydgdoms Logydggambyg bganmgby®o Gg@sliyg-
b0l 53©9gb0dg G030 hodmyseods: gz90@m(o7doy@gdgero), bols
s Jgol ggoeosbo. gggomm Bgdslgdo 0Jdbgdmes ©sddgso Bg@-
©Omdgool  goMEogs@edm  bgbolsl, @m@Es bymybamgdmse  FHmggd-
©bgb 15-2 390®0 Logobol bemal. ogo @Omms gobdsgamdsdo ©o-
3OOEEIdOEs  ©s ©sdYdeggoym  BghEmdl gOHmboolysh o@Eogwe.

134



sbgmo Gg@slbgoo agbgogds mydgmdo, bggdo, bgly@gmdo, Lodb@gm
Lodo®mggermTo.  bols  ggoeosbo  Ggdslgdo dodomsps®  Fyggdbom
Jos® oko@odo 0ym 253M(39egogeo, bmerem  Jgolggeeosbo  Gg-
@sligdol  gog@Egegdols  gansbogy®  dbsdgl  Lodibyg,  gg@dme,
30 33M0L bgmdoli bgdm Fgaro FodImopagbl. Bgdsligdo 0®@Fyggdmes

dnol bogoamagdols Tymom, Gmdmgdoi omggge >9bgddo a®mg-
gomEs s dgdegy bofomegdmes boggbymgdby. @gmogols gl bg-
e gby®o  B®dgdo gobo3oMmmbgdes boswspol wogel gambools-
3ob, sogomgds  Logygm@ogoom  bodydomgdl s  dgbodsdolsw,
bOoEs dbogaosbmdsls.

sdmbsgamgm bodos@mggeml @odammd @o0mbgddo m@omysbgg
JmJdgegdes Loo®ogsiEom Jbgano, GmIgaroi 3g@omymso bosbog-
dmes  gabm@mdgmms  dgdmbgggools dgogaoe, dog@sd dols olgg
ooy 9bbgb. s@lisbodbogos IV-VI Loyzubggddo goygsbogoo @ol-
0o30l, boboy@ol, yohosbol, Igb@sbol, @yol-g@dbolol Lo@fysgo
Lob@gdgdo. Fyoggmsemy@  bsbsdo Jmgfym @sdwgbody dlbgogoo
Lo gogo s@bo: Bo@ogmbol, Lodgm@ol, dows gobgmol. gl gzo6sL-
3bgeo 119 33 Log@dols ogm s 53 000 3> dofol @Fgoges[l]. o3 Loo-
@05300 bobEgdgdols 9dg@gbmos XI-XVII Lsyzybggddo ibmgen-
0o 2ogmaggogeo  dgdmbgggdols Igogas aobswyydes. XVIIL Log-
3960l @oboFyoli'do gob@Boby VI swowaobs bmgo®mo s@bo dows s
J3gdem  Jodomado [2]. XIX ULoygybgdo, 9.(. 39300mdosb bobsdo, dm-
9ge0genemools 3odm dg3®o domyobo gods o XX Layinbol woliofy-
ol'do Ibmerme Godgbodg s@bo oym s@hgbogoo.

dofom gmbogdygmo Lo®agdemdols Loygzybggdol gobdsgmmds-
do ©ogMMgoeo dos®o godmEEomgds MmsbEsmsb ©ogofygdsls do-
93 XX boygybgdo bmgeols dgg@bgmdols o 3gaeo  ©o@ygdols
s@5L{m@ds  [o@mdodmgoed, dgdobobsiools s@sbim@ow  4s5dmygbgdsd
s 5p@mfglgool om®gg39dds godmofgos boswsgol bogmgog®gdols
©5(3995. Byol dolmd@ogo hgbgs, Logo®agmgdols ©sdydoggds b@sdg-
d0ls o dpobsdgms Fmo@Gggbol Losbanmggl, os s@OEgboymo &g-
b0@ob o Lo®yogo s@bgdowsb [ymgdol 9lolEGgdem yowopwgds Lo-
3009 9ddo, domo gMoBogyeo Lohomggdo, gO™MDbool dobolol bg-
egby®o ©oFg3s, ©9989JHgd0 Jwobsdgms hodmbswgbols Mgy ymmomg-
b5do, 0¥39396 gOmMbogmo 30m3gLgdol yodeog@gdol. s@lsbodbogos,
@md  bodofomdmJdgom bmbsdo, @Gmdamol dg@do Foemo gg@omdgdby
dools, 3m@0bmb@ o ©obsfggmgdols Lobdomdg 2-3 3d-0o 9O 3goc-
Ao@ e JoemdgBdbyg, @o3 by dgdfymod d9bgd®og Logydggels (om-
o gbl gA@mbools gobgomodgdbolmgol. Imd@ogro bg-Ggol aodmlo-
Aobow dmsTo Jowso aodogarmdbdols 3dodgfmbosbo 3sb]sbgdo dgdysgm,
@53 0f393L6  bgesdo@ymo hodmbowgbols 3mb3EgbR®sEosl  dm@dag-
dom aoygoboan 33emgddo s sbogro g@Mmbogmo Jlgeol gobgomomy-
o, oligmo dpamdadmgmds 0Jdbgds momJdols yggemash, Lowsz 3o Gyob

135



d5L0ggdos. LASEOLE0 M0 dmbs39dgdol dobgogom, aolgmo Loyge-
bol dgm@g bobggo®do, Lods@mgganml dofol gmbol gHmbosd 0,5
dogn. 35> bogmxzog®o Logodamemgdo Fos@mge.

Lobodpgdam  Foswobgygeols dmdmggds bsdo@mggermdo  x g
30093 330560 Jgob bobsdo 0fyggds, @m@Es s@sdosbo 3ogol 0o®omgdl
J3bos. d@0byomls s @30bol bobsTo gomodgds dgHomydyos,
@0l Jggyosi aobmJdgmo bsgody®o gmenso dgodbs. Lodmm
bodydomgdo Fo@byado s gdpamdsi Gmyga ggo@maoy® ©s -
M3OBOE@MA070 30003980 Jodobs®gmdws. dofoli]ggds s gd-
©93d0 ©os> 3oMmog®ygmo bodygdomgoo 0f3930696 s@Lgdom (3gemoeng-
390L dofol byos3o®by: hbpgdmws hodiggomo gm@dgdo wgRm@do-
@gdgeo doFobdggds gmdygbogoizogdol megby, 0ddbgoms jo®og@g-
b0l Jgodgegdo, gud odmbodydggodms ydogdo, @oloi mob g@-
0MgmEs  3M53039(309-©9bys309Mm0 s ghmboymo 3GmEglgdols
FoddmJdbo-gooJBoydgds. dgogase  dogowgm  Ggeogyol  jod©obo-
@U@0 (33200 gdgd0  kosmy@ol, Gyoodoywol, Fyzo®bgaol, gogngls,
dobgyol, axdd@ol, oSbgobol, gobdol, Jg@lLgdol ©s IMogsgno
bbgs Lodmsdowbm gaombols Gg@o@dm@osby. dogomomnsw, kosmydols
3eno@mbg @geoggno s dJm@osbo @sbdon@ydo godgdm  dy;3-
genoenos 0momJdol 70 ggo@s@yge jo@mdgd® Ro@mmdbyg. mebsdge-
amgg9 3O0bobymo doamds@gmdols 300Mdgddo, Lodmm Lsdydomgdols
33390®o0 dgd00gdgmo dobdBodgbol dogbgoogo®, mobdwggo ga-
beygbydo 3Om3glbgdo — godmgodgs, gOmbos, gbyosios, Igfyey-
g0 dmgagbgdo, 06@gbloyds® d0dobs®gmdl ggges bgdmmbodmm-
geoogo  @ga0mbdo. gl godmfggnmos o3 3GmEglgdol dgud3ggom-
dom, oby ghmbgan  FodImJdbogro ob poodBoyg@gdygmo  3GmigLol
dghg@gds momJdol dgydengdgano brgds.

bbgowolibgs ©@obodbyergbols Loddgbgdam  Lodydomgdo oliggy
33390050 (330056 @b IonH YO 2oMgdml s 3gddme Ggeogyl.
semobobogeb boggdo 3@ododogmo Loabmg®gomgdo LsJo@mngganmdo
hbpgds X9 gowgy dofomImdgogdols holisbgol 3g@omedo, @MIgen-
05 bsdmgdo  Jggdm  Jodmol @odamdbgs o@dmhgbogo. s3gedew
0bobo EgRMEAZOJOY0s ©S XYYBIOSE Aobmspgdygw  bgenmgby®
50 (3390L FomBmoeagbgb. s®Mgd®obyxoml bobsl, 9.F. 9@ 3300-00057-
Lol 39e0@ 6ol d0g3908b69ds mgm@ofysdml, sdgaosl, dygasgg@ols,
Lboobml, bobsbssmpam@sl, sbogniobols sdo@sbols go@sls @slob-
@969560. gl 935653690 BIOEMIbY bgarmgby@ow dgddboen B g@o-
Lgdbg, 10 500 33. IYBHO RoONMEbY 0ym gobgnoygdayao. 3 3g@Home-
o Logodmggarml dmgan Bg@o@dm@osby Go@mmo ogm ao30(39e0g-
b0 goOesbymo  Lods®bgdo. bosgrols  3go@mbyg, go@ddosbmsb,
33bggds Ibbgomo @mEbs@OM AosRM YO S esdyg@o Lads@by-
b0, OMdgemns bmdgdo Jo@mnmsi dmoddgoogos: yo®msbymo dm®-
(339%0L Lodswang 2,5-3 3-05, bogem wosdg@@do 10-15 3-l o@§ggl. 9g-

136



Om  a300bgmo — dgegbol @@ Y@l  WOMobgmo  ym@®sbydo
23bgegds  m@osggmdo, Jggdm s dos JodmaTo. Lsob@gdglms

doMBYmRolL ymawsbol spgdygmgds — 12 3 Lodseeobs s 100 3 ©o-
5dgB3@ol dm® 330 @mEbs@omss  sBs@ Yo, OmIgalsi bggowsb
dofogdoeo go@sgl. d9s d@obxsmlb bobosb Lsjs@mggem@o m@oo-
@qmols 3@ g@s goms@Egds, 3 3gMomol yo®msbgdo ggbgwgds
Fogo ol Jgodyan@o, de. Jiool bymdsdo, Lodgm@do. by®d@oz9®0lL
3ens@mbg gOm-90m Jomaobl 8 3o ggog80s, be@m mgom Lodo@bol
Ro@mnmoo 160 33. IgB®os. d9o d@0obyxoml ©s bsfommddog @gz0bols
boboli doggnmgbgds jmebgmol odammdbyg s@lgdygeo bogbmg®gdy-
0 (33900 ,,0bo-29dYds. 0lobo okomdgoym Seyomgddo bg-
eegbydop 9gddbogr Ms3gbody smgygmo dgBMo ©osdgB®ol dofoy-
o gdls Fomdmoagbgb, @mImgdbyi dmgamo obsbangdgdo 0Jdbg-
dmEs. 3bmdognos @940, Jgod@mbols, obogmool, mbhsdho®ols obo--
39990900. SOy ©s Fgo Fgmsy® bsbsdo FommE oym aog@(39-
@ gdgmo gaegdo bsiggmo Logbmg®gdagdo, GmIggdoi msgdgboe-
@gol, Lognm@Am o 93053300 boggdmdgdl Fo®dmowagbwbgb 9m-
nEOmg@se(gamolioby, go®dos, gsbolijgsdgdo, Jioobs ©s dolo
dgbogogdols 3560mbgdbdo ssdosbols Jog® goRs@mmgdbymo  bybgd-
@030 Lom®9900).

0obodg®mmgg 300mdgddo boddgbgdemm Lodydomgdo goblsym-
@900m Joasdgdol Bg@o@m@osl ¢igmols Lobgl. o s@lgdyao Jow-
A Jlgeno @os JEyMdsMgmbdosb oby®ymdo yowswol, RgOHEMbYS-
by opgdygmo dgbmdgdo 3gmosh dol jmbxoyy@siosl, boamm domnl
hodmd@og sommgdbg bdodow 0bGgbloydo godmgo@gols ©s gg@-
M- M530H53090  3Om3gLgdo  J0dobs@gmdl.  dspsmomsw,
ndoaoldo, dmsfdobpols ggdmbols golifgMog Fyoeayoygobogmdols
nbGomobmgol BgOEmbdol hod@sd  Jgododgol gbo@Isbodo ggbols
JoEg®gds 25dmfg0s, Aslsi baMggs s sesdosbols Abbgg@sgro dmy-
go. M5d©9gbodg Fanol (ob, 0p03g seyoesl, ssdosbols dmgag dgblo-
90960l aodm, obgg ©oo(ygl BgO@mdol hodmd@s dsbbobysbsds@mo
Loy y@ol ddgbgdermdols dobbom, @sdsi sbogmgoy®do dgogao ©o
oliggg >@sd05bol wowy3gs aodmofgoo.

90930l Log@dbmd (330 gdgdls  ©s  gybmeobsdogy®o
30m39Lgdols gosdBoygdgosl 0fg93L Logbom ddgbgdanmds. s ido@o-
oo 5@0603bmb sbeosbob sl gdygeo mdogobo-mgensgols sg@m-
dogobB@smo, Lowsi bododamgds gdgdagos gmddbm@ol gwgen@gbo-
ol dmbogggml. of 0dwgbs Gmye s @®@ds IgTygOmob g3l
bogddg, @3 dobo LHsd0@obsEool  go@Eobsy®o  @mboldogdgdols
3obbm®3ogagds dgydan gdgeros. ddgrog®o BgOEMIYE-3@Sg0ES(30%)-
@0 300m39Lg00 2obgoms@Egds Jmdsgogndo 53 abol Yxo®Is — ymd-
dm@0l dmbogg9mbg, Lowsi gbol aoxgsdmmgdols dobboon gg@mdy-
b0l ddsgo@ sEaoesls hodmd@ed FomdmJdbs y@sbpombyeo gsdod-

137



g0 96960, OMdgems boag®ddggdo 30-100 d-ol, beam Lodsmerggdo 10—
15 3-0l godamgddo Jgaygmol. IgFydmymo 3@mEgLgdol aobgomsmyg-
b5 dmboenmEbgeos,  sa®M9mgg, Sbdg@o-mosbgmols  Losg@mdmdognem
abols ddogoen 9d5bbg o dols s@goendo dgoedyg woliobengdeyyan
396J@9ddo.

09 d93o%5390m LoJs@mggenmTo sesdosbols dgeognybyg bgdm -
d90gb0L o3 dognbg Jmgerg s bmys Jodmboangsl, dgodagds om-
Jasl, O™ >og®@ds dybgd®ogds 300mdgdds hodmsgomods sesdosbols
3oblobangdols Godo, dgy@bgmdols dJodo@myagdgdbo ©s 0bFgblogmds,
o3 2ob5300Mdgos 39bgdsbmob swodosbols Js@Imbogen  mobsib-
M3®gdol Lobmgomgdols aobgoms®mgdols 3o@gger smolifar gy gddo.
993, Bgdbogado  gobgoms®gdol, DOmol sbogno  os@owgdols
99360, osdosbms @smEgbmdols s domo IsFg@Mosgyg@o dmmb-
M3b0oengdgdol bAEslmob gomoe ashbes dybgd®ogo 3odmdgdbols mo-
30l Lolodpgoeme aodmygbgdols o 9u@m dg@oi — dobo ao®wsd-
dbols dmmbmgbogngdsi. hggbws Logomsmm, s©sdosbds 53 dJobbydl
230033990 Fomow dooswfos s sbans hggh o3 3@mEgbol dgogygdl
30d30m.

0obodg®mgg gBo3bg, 2oM9dml  ©si3gol  gOmgbymo  Losygb-
AML s 29my@sxgools 0bLGo@YEoL doagdom Jodwobo@gmdls dIywdo-
30 3382930-05330M590900  J399o65B0 IgJdboge Goga ygmggmmmyo-
9@ Jpamds@gmdsby, ol dgogaomsi  dgddbogos  Imgen ggs@osbo
Lod@mabmbm L]gdgoo ssdosbol dog@d aosdBoyg®gdageo gabmwobe-
dogndo 30mi3glgdols Lbgoalbbgs @gyombgddo dglisdanm aobgomsmy-
b0, obiggg domo 3Mgg9b0geo @mbolidogdgdol dglobgd[3]. oy Lod-
bodgm ddo@mggeo mOasbmgdo 2593bmbdosb o3 dobogngdls, asomgo-
eolifobgdgh UL3gEosmob@ms @g3mdgbosizogdl s dgdagdoliosyge-
o dgolidymgdgb dom, EOMMS obdogmmdsdo dpamdo@gmds dg-
Lodhbggow godmlfm@gds, o3 sobobgds LEoJogdo dmgargbgdom
‘dgko®ggdgmo dmbobamgmdols LmEos@yg®-9306m303790 yoasby.

0BJOSBGS:

L. bogfs@oggarml obdmmoolb bo@yg93900. . 1. md., 1970.

2. 35b93@0 d5@mbodgomo. s gds Lodggmbs Lodo@mggenm-
L. md., 1941

3. go@gdmlb gmegbaeo  bosggbBml  boobum@mdsiom  domeny-

Bgbo. mdogoolo, 2010

138



MERAB GONGADZE

HUMAN’S INFLUENCE TENDENCIES
ON THE RELIEF AND ITS

Nowadays the relationship between human and nature is a crucial prob-
lem in mankind’s evolutional process and it can be a reason of progress or reg-
ress of society in the future. Especially it strongly concerns mountainous coun-
tries and among them Georgia, where the 70% of whole territory disposes in the
higher level from the sea than 800 meters. During the centuries this difficult
conditions of nature formed human’s settlement styles, the character of farming,
its direction and intensiveness.

The influence of human on the relief is connected to the three sphere: far-
ming, exploring fossil foils and different kinds of building activities. In the re-
sult we receive transformed relief and activated exodinamical processes. these
catastrophical natural phenomena causes the enormous damage of nature and
farming. It is very important to carry out geographical researches and on this ba-
se will be created prevential measures.
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LANA MZARELUA

KOLKHETT’S PLANT CIVER AND ITS ANTHROLOGICAL

TRANSFIRMATION

In the article is given kolkheti‘s black sea littoral vegetable cover and its
anthropogical transformation wich reflects the changes of natural conditions in
the region. To avoid with negative anthropogical changes of vegetable cover, in
the labour is given to preserve kolkheti’s unique vegetable cover’s natural ex-
pession’s and improvement arrangement of situation.
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KOBA KORSANTIA

SAMEGRELO WIND REGIME AND ITS ENERGETIC
POTENCIAL

With the aim of the estimation of the regime of the wind and its energetic
potential of Samegrelo on the basis of the result of material of analysis of natu-
ral investigation and empirical calculation by the author is established: the spe-
ed of territorial division of the wind and it is shown general geographical law
regulatory of these speeds: annual speed of the wind hesitates between of the li-
mits of 1.0 m/sc- 4 m/sc, maximum in the middle waist of The River Enguri
(Jvari) and with the minimum in the regions of Tsalendjikha and Martvili. For
the estimation of the energetic resources of wind it is created the draught of the
annual duration of the speed of the wind work. The longest duration of the spe-
ed of the wind work is fixed on the embankment of Black Sea from Poti with its
South, where it is overplays 4000 hours and in Poti achieves 4200 hours. Here
there is possible effective using of the installation of a wind. According to cal-
culated energetic resources for specific installation of a wind, installation of the
USW-56-100-type can produce during the year in Poti 64, in Jvari 39 and in Se-
naki till 17 thousand kWatt/h energy.

152



1LMBLA3INL LSLILITVOBM IV603IGLOGIGOL dH(MITB0
6- X, 2011
bsdbgd0bdgBy59e00 d9z6090905ms ba@os

33630% dMHKRIBOS60, HI3STB NMLMHRI3D

356&MdGHBN0L B'AMD SL3IIS0

d93609@gd0ls s 3@oJBogol gobgomsdmgdols msebsdgmmgg gBo3by
2o053{ 93900 360dgbgarmds gbokgds olgm Loli@gdgdl (ocpgdl), GmIeg-
03 mo305bmo LA YJHGHoms s Jgmempmemaog@o Logydgamgdomn sd-
dm@bo 5@05b. Lfm@ge sbgmo LobEgdes msbsdgo®mgg jod@ma@agos.

LoJo®mggenml  @gldygdamogol Lobgandfogmgdb®ombols 3dgbgdermdbo-
Lbomgol oo 360dgbgamds gbokgds dgibogdgdols s 3@s]@ogol m@ys-
byyen  gAM0bmdSl. Jo®mggads Jo@BMaMmoxgdds 3 odyols 3o@®osdJols,
oo gsbgd@o d5g@sGombol momlbmdomn hggbsdwg dmo@sbgl Lisgdsmeo
J0EsM0  JoOBMYOSBoYmo  39dz500Mgmds, @mIgalsi Jbmgmom  Jo@-
AMa®ox300L gobgomo®gdols olFAm@osdo gOm-gOmo mgsglishobe saoao
935305, 0bgmds I30MgMoEbmgsbds g@ds, Amam@oi Jodmggao g@o0s, mo-
gobo dmsddgdoogo Lodygs mdgs, GmamaEz mgm@ogeo, obg 3Gs]Bo e
30HMAM5800l ©sd3300M 0oLy s AobgomaMgdsdo.  JoOFMYMR0s, G-
203 d9360gMgdol woMmyo, Egolbamgols Logdomw @myao Lol gdss G-
dgemoz bymo ob3gddom dgodengds Fo@dmgopaobmm. gy 9bos s@obod-
b, @™ mommgyeo 53 Sb3gJPmoyobo dg@oe dbodgbgenmgsbos sImy-

30090980 Jo@myao Lobgedfogmlomgol.  sfgosb asdmdwobsdyg, hggbls
J399o6oL oo gdmom gbws Jmbogl goMmGma®sgools gOmgbymo  jmb-
(GIBE0S, ®mdgols JoGomse Jobsbl Jgoagbl Jgggbols Labogmabam Lo-
o gdgdols bognbols Lodboby®@do hoygbgds ©s g@ol 0b@Gge 9@ oo y®o
3m@gbzoomols doJlodogy@mo yodmygbgdo.

53000, 3oOBAMAMoR0s, OmamA3 LbolRgds, bymo sL3gd@om dgod-
@gds 0dbols FodImeagbogno:

L 3o0@@pa®sg05 — Gepma3 Szsrgdoado g36ogdgds. ogo LTgo-
LAY gd@m-3mdbobydg G9dbodn®o @odaosb gowsodas sgowgdoyd dg;-
bog@gdo, @mIganlsi goshbos  mogobo  Lagsbo, dgmmwo, LEA®GY]H Yo,
3o8do@ols Fglo ULbgs 39360909090mob s aobgomsmgdols Lsgymasdo @ gb-
©gb0gd0. Jobo Logsbo ©sgzo8d0@Mgdaos @gogmdols Logbgbobs s dmg-
@9bgdol 9bogg@loey® LogMg-EO®on 3GMEgbmsb, AmIgalsiE 0go 04-
30 93L  ©gesdofol @sbdoxgdu® ao®lbdo ggmydsgoslmsb, bomarm dols
R gdls aoMmgm Lbgs 393609M9d90msb ghmow (sbgnsbogsdgoao, 1968;
AcmanvkamBuiy, 1981).

Fo@dmeagboan  LEsG0sTDo  3o®Fma®sx00l, Gmym®G dg3bogdmgdols
5333000 g60bs s gobgoms®gdol mmbo gHodol godmymays dgodargds. gl
ol gHo3gd0s, GmImgdoi [oMmdmowagbls 339 >OLgdoymo JoOEMyG>R0Y-

153



o gd3o@ogeo dosbogol godmdobogols s slobogl dols dgiEbogdgen 3m-
G9biEoom:

5) 3odggmo g@s3o — bggbo Loygnbol 3odggmo o@fmgamopst 60-
056 (a0 gd53g.

o3 39@omeols 3o®MAMma®sg0s g9 Lomegds Lodgdl@ e gdeom-dma-
Lobydg G9db603960 ool dmwgs{gmdol gomyemgdl. opo ggmegbools

> Ae3ma®sgools dgdseygbenmdsdo, dom LEOY]B O bofomsw asbo-
bogngdmes. gl 9Ho30 ©o3o3d0Mgdymos  Jo@GHMa@sxgools dogd  Gyz9d0l

39J3bol  bgdbgdols o IJgmmpgdols —  JoOEMyGsRogao  dgmmeogzol
L@ gmBo-3563005M9dsbmsb. o3 3g@omedo 0]dbgds bmgowygmy@ogoy-
@0 193900, 093539YA0 Y3900 ©S 300390 3o30Fs @0 SEesligdo.

3) Jgmeg gdd30 — hggbo Ldyznbol 60-0560 Fargdowesb 80-056 Faog-
3599 — AMEYLo3 JoOFMYASG0sd Fgdmm mogolo Jgmggol bogbol dog-
bgds ©o Fgmmpmemyoydo Logydgagdols dgddbs. ofgosb ©s0d33006s
dob mogolio gygmgboeno swayogo d93bog@gdoms Logmmaslbogogsigom bgdsdo
> hodmoygoods bbgs 3936090gbgdmsb  3ogdodol {gbo. gl g@o30 dbmes-
o JoLIGod0om mododo dgodengds hosomgomml Jodmygamo Jo@Emy@s-
Qoo bgmaol oo Fo®ds@gdol 3g@omes. bgmaobs, @Gmdgalsg go-
dmbgboao  JoGmggmo ggma@ogo ©d JoOGHMaGGe — sangfbsbody Sbas-
b0ys Jgoaro by ddwgobgemds. 53 gHo3by  JoOGHMaMoxn0sdo  0bghggds
3320930l 59 m3mbdmbydo Igmmegdo s [odygsb Gmels sy gdls job-
Jobyg®o 06xmAds3z00l 2odmygbgds. o@@ma®sgos swf{g3l 3g3bogdgdols
M0y ©oMyg5do 0gdoByao olizodgobgdols Lobom s @ybbjiombodmgdls,
OMamO 3 g3 ggol dgmmeo.

a) 9gbo3g gBd30 — dbymo Ldygybol demee 30-Farosbo 3g@oewo

— 350HMaM5x8300l 30053930 39MyMoBoslmob ghmsw 3mblE®ydio-
g oM. gl ol g@o3os, mE Lo goORAMyMsBos magolbo dobbydols
Jolowggom godmme 0ygbgol gobargl Bgdbogn® LoTygomgdgol, ©s(yg-
b0 Y3900l 53@™IsBobodgdygmo dgmmwgdom gJdbosb, sdmogdg-
4900 d@m Momdgdol 39ALmbogry@o jmddoy@gagool godmygbgdom. gls
930 dgodangds hoomgosmml Jo®Emy@sxool sbag dods@mygegdoms —
M0basbbmdogn gdosbo (LogM3g-EOMoM0) JoOEMYMsRoMgdols ©s ggmob-
BOI>309@0  JoOEMyMoR0Mgdol LF®sxgo asobgoms®gdol 3g@omeaw. gL
935653690 LododmggermPo 30me. b. dg@ghsdgogmols Lobgmmsb s@ols
o353 doMgdyemo (bepydamBuin, 1993). 3o@@ma@sg300l doGomswo sb3gd@g-
b0l dmogo® [o@ddodmggen  dogns  dgodangds hosomgogml, mommgyeo
sb3gdBol bLOymymazolsggh dods@mygao dmdsgsmo 3mb@ycdgdol wslobgs
©> Jomo gobgomo®gdols Bgbogbiogdol Fomdmwagbs. 3o@Fmy@sgools, Gm-
300G 393bog@gools s 30oJHogol ©adol, gggms sb3gdho SgGomge-
o 9bes aobgobogrmm dobo gobgomsdgbols bgdmm{o@Imwagboeno g@o-
3960l dmegnm—dgmmnby 396JBol 3mbBgJbE o, Gsdgmy JoOEma@sRosl ¢3-
39 dgoo© 53l 2oblsbmgdyyamo msogolo bagsbo, dgmmeo, gbs, LE® YA -
@> o gogdodol Fglo Ubgs 893609M9d96msb. dgdwamdo ©oligylogdols

154



2oa@dgengds o3 09dgdbg 9339 o@o® [omdmowygbls @s0dg dg3609@ e
Bobgygamdgdls.

Jodomygm  go@Gma®ogoym 3936090 gdsls  aobgomadgdol  Lsggmsdo
abs  goshbos. gl 93obsligbgemo  ©sgog0Mgdgmos  Jggybol 3MoJ@ oy
Jombmgboan g-d90mab. 3Gs]@ogs 30, mogol db@og, 339053L JoOBMYMSG0-
ol mgm@osl Jmgao @opo Lsgombgdol ©s3d9doggdols oyEomgdermdom.
sbgm bogombms do@ol 3o gOm-gOmo 360dgbgermgsbo swyomo 9bos ©o-
0do@mb Lobmgbols 3odGMaMsRoymo o@Iol ggemgged dmgmgbsms ©obs-
dogols slobgol @@mL. Lobmgbol 3OMdagds o@FMy@sB0sTo ddo®meE
93533000gbs>  Jo@GMa@R0an 8969050 bsz05b. 53 byg®mTo 9339 >@-
Lgdgeno dOMIgdol aodmygbgdom 9bos dgoddbsl w@Omomo Lobmgbols 3o@-
AyOsgoygmo go@dol ghmosbo Lol@gds. aodmygmgym 9bos 0bsl wo-
bodogyg@o  9bg@omeobozool  megoligdy@gdsbo, @o3  godGMa®sgools,
Amama ;3 3936090950, gOM-gOm bs3gobdm Logombl Foddmeaqbl.

35058300l mgmA0ol gOm-gOmo (396 YA 3OMmdagdss Isb-
930l Lsgombo. Lodmgrmme 9bos 0dbols ao®3399ao dobd@sdols do@o-
0o Labgmdoms dm@ols 3ogdodols Fglo. aoblsggm@gdygemmo oji39bGo 4b-
> 3539009l JsbGHodol  yggamsbyg bogargdo  Iglfsgmoan  Lobgbg —
Aol JoLIGHodbg, @odgmyy 0go 30OEs306  3ogdo®dos obsdogols Jo@-
AMAM58300955Lmsb.

3oO0HMaMsx09m  d93b0gMgdsTdo yggms @Omol ghHm-gHo  bs3gebdm
Logombo@  3gemsgobogdydse  @hgds  gb0b  3@m3ergdol  33a0g3s. @30l
960l — b3gEogogy®o bodbmddogo LobEgdol dgbfsgms aoligmo Loygey-
boli dmgom 30-Fargyeols asdmEpoagdsby oygdbmdom, Gmeglsi Fobs
3enobbyg [odmofos dmgagbosms ©obsdogol slisbgsd, aoblisgym@gdyeo ob-
A9bLbogmdom F0dEobs@gmdl. o3 Jodo@m Y gdom JoOmymo Jo@BMYMSGB0S
338053060 9d Mo 9bes ws@mhgl {omddommggero dsgnols @men‘do.

hggbo Loygyubol dmeom sofegymobomngol, jo@GHma@oxgosdo gem-
9om 360dgbgermgob seaoeml sodg@l o3 dgbogdgbol Gg®dobe@myosy-
@0 535M5F0L o3y Toggds, @obsi dmbmy@dsxgogmo baslosmo gbgds. o3
dododogargdon 9339 ©@oVygdgmos 33agge (39g9e20s, 1998). jo@Hmy@e-
ool ghm-gho Fodygsb dodo@mygagdse gbos sdhgl dobo @@swoioy-
@0 M0 — SA@SLYA0 JoOEMYM>R0MGdS. Ao oge sImobop @hg-
b5 Lododmggaml dglisygdaogols gobobergdyao 3md3@gdlyd — agma@e-
Qoo gOHmgbymo sAasbol asdmzgds, Gmdgemoi gobydBol agma@ego-
ol 0bLBRAYBOL Jog@d FmIbows. 9bs Aobgomsdmgl sliggg @gyombyao
SAElY@0 JoOBMYAsBoA ds. ymarbymol sEerslboli 3goe s 3gom, GMdg-

o3 Imdbogdgmos yodmbsigdsw, 9bws ©sdydgogl LoJodmggeml ol-
AOO0Y@-gnbma@sgoymo 3Gmg0ob30gd0lL s dbodmggdols sEeslgdol dgd-

dbols g@®mosbo dgmmwogs. o3 d0do@mygagdbom 9339 hoGo®gdygeos bodeyde-
Mgb0 (dgaghsdgoeno, 1996, 1997). 9bos asbgomsmogl sbggg @oGamd®ogo
SAESLYM0  JoMEAMAMSB0Mgds. 39Odm©: Lobogarm-bodynmbgm, gi0erma0-
om0, bodbgomm, Gamobdaaro, obdomogamo s o.d. s@asligdols dgddbo-
Lomgol godmygbgdyen 9bos 0dbsl 9339 aodmboigdoe Imdbowgdyemo  bo-

155



Jo@mggarml bsdgwo0bm sBarsbolb dgoagbols asdmoogmgds ©s dgmmo-

3> (X 30899209, 1990). >g@omgdgaos bogs@mggermls Jomoggdol obawsly-
30l gBmosbo dmmmwo 0l @3y doggds (53 Jods@myan gdom 9339 dodmbo-

(399500 Jmdbsgdymos J. Jyomsobol 3md30y@gh g agmobygm@dsEoyeno
sAmslo (pméymdg, 2003). d0dobs@gmdls Lodydomgdo mdoanobols ggmob-

B0®Odoog@o  sA@slols Igbsdbgaro. ©olsdydoggdgmos obiggg x0dols
Lobmds®m s@eslgdol dgddbols Jgmmeogs. 390L39]@ogm oGas© om-

gangds sberos @obgdaomo L3m@E0L mgds@y®o s SAH@SLY®O JoOBMY-
M5x50Mgdo(3 ©s 5.9, Jbpogbo bbgs, wgesdofols dgab{ogergero d93609®9-
dg60bs, 3o@FmyAsxgosdoig hggbo Lagyzybol 20-Ferosbo 39@om@oli(@mdgano
Loy 3b0lL?) Loosbangl Fo®dmopagbl dol Foowdo ©obsdogy®o dododmy-
@gdoli holiobgs o LY@og0 aobgomamgds. 53godo 3Ms]B0gs JoMEmMy@s-
Boologob dmombmgl ®m3g@s@oygmo  @yz9d0L dmgal  Lod®sgagl, @3
305JH0ggeo sdmzsbgdol LF®sgy o byl gowsfy3zgdolmsb s@ols ©sgog-
Jo@gdymo.  Jgbswe, sbogo Loysybol slsfyolol godGma@sxgosdo, do-
Lo ©0bsdogyy@o dodo@myegds goyme [dygeb segoml wsokg®l. o3 do-
Jo@mgagdol LY@og0 aobgomamgdols bsddgdo (odygsbo dmeo @sgmdmds
590m s> gmbdmbyg®o 0bgm@dsizool 0bBgbloyg®  godmygbgdsls ©s dom
303309H 9O 537 doggosb.

350HmaMsx00l dgabogdgmo sb3gJdol aobbogrgolisl syEom gdemsw
Fobs 3asbbyg 9bos Fsdmofomlb ¢339 do{gyeol s@bylibgsd, 3ob3m@@o-
bo300d s gBoey@ds dg3bogdyds Sbogrobds. o3 dbMog Sy go-
o 9bes Igbdgmegls go30@omy@do JoOEMyMsRogmo bodOmIo — bo-
JoOmg9aml 20@BmaHSR05, GMIgaoi mogolo sbodbymgbomn gOMYgoM0
350 MyO>80gm0  gbi3ogem3gos 0dbgds. dolido smbylbyano, s gdoeno
> gosbomobgdymo gbos 0dbsl yggms Jo@EMyMogogmo bofo®Imgdo,
OMamO3 @oRg0sGYagmo obg LoEbmos®m s [dobps jo@Fmydsg0y-
@0, 53 g0 Egdng bsds®mggemmTo dgJdboans. ogo 9bos ogml @os
Lob@gds, GmIgendoi JoOFMYAsB00l gobgomo®gdols  jgoesjgoem  dggs
439 Sbaodgl@mym gdoo 3o@OEMaMsx0g@o dOmds 09 JoOGHMYM>R0-
geno bsfo@dmgdo.

JoOmgmo  3o@GMMsR00lL  Aobgomsmgdsdo 3bodgbganmgebo  swy0o
9bps  sodo@ml dobds shognds JodoGmymgdsd —  9mM0bgm@Is0geds
3OAMAM5x300905d. 303307BgO Y0 Bgdbogol yodmygbgdom sbogo gm@ds
> dobss®@lbo gbos dgodobml: yom@Bma@msgomads Jmwyeodydsd, wobsdo-
SOOI Jo@H08H5%R058, SBaPSLHGIS  JSGBMETSROMISSD,  2SOH IS BSROID0
896930 bozo0l, gbolbs s Log@eg-e@momo bobmyboli Lo, 00bydds.

2) 350F™aM5g800L, Geama3 LolGgdol, Igmag SbggddL §>8esg0-
336L 35OFMA>g8os> — [o@8mgdol ©sByo (Hgfbmmempond LsTgsmgdsms
LobEgds). goMBMAGsB0s bodo@mggermTo sdgsdoe [omdmgdol bsdo dodo-
0500 >5G®0dYBom >0l Fo@mdmpygboaa. glgbos: po@Bmg@sgomaro 9sd-
@0g5  (boogzombg@mer Lo bmgomgds  “po@Bma@s05%),  bosgiomby@mer  bo-
bogo@myds og@mg oy bos (ymgogro dgmmby [o@mdmgds) wo bsdbywodm
JOTBMETSR00 RSB0 5,  GOdgeroz  Rabz0060@093b  bogs@mggarmls

156



033033300 bodobolb@ml  po@BmgGsqoaao  gbBG0lb  bBGa0S a0 oo
Jomgaaol bsbom. 5Jg0sb 300390 dJoMomo©s© ©53539090s  mgds@ -
M0 @93900L, s@@slgools s germdylgdols dgdegoms s godmizgdom, dg-
MmGg — GM3myAogygmmo O93900Ls s dbbgodslidBsdosbo bmaswagma®e-
Qoo O93900L d9dgoms s Asdmigdom, sbiggg osLA® Yo JoMBMY-
GoxgoMgdom, Jgbodg — 30, 535390 9e0s dbmenme Lodbgo®m ©sbodbyeng-
50l Am3my@ogogamo @93900Ls ©s ggadgools dgdogoms ©s asdmgdom.
350BMyA5x300L gl dJods@mnyagds 9bes gomoMEgdbmegl Fo@dmgdols 3obm-
bgdom. bgdmmbsdmmgogromo Lodo Lo{o@dmm m@asbobszos @glisydao-
3oL bbgowolbbgs 999090l g390mgbol, Go@3 do@m@gdl dmdbdomgdgemmasb
3000 OM0gANESIM 30 d e gdol 3M0bi0390L. mydEs Jggysbsdo 3g@dm
10®dgool Jogd Fodogymoe 089%©gds s@SLOYP@RsLMgsbo go@BMyMog0-
a0 3OMEJ3os. 3ol sm3ggms 9bps 0msgml bofs@mggarml 89mg@soq0-
aends o bogomydsd s bsfs@Gmggarml jo@Bmgmsaqms sbmiosos, Go-
dgenoz 1998 Fgeols dgoddbs. syEoegdgmos go@@ma®sg0gmo bofo®dmg-
b0l 3ogdoMgdols goydxmdglgds Igbmdge Jg99690msb s oliggg sbogro
353300 gdols dogds Lbgs Jagybgdmebsgs.

3) 3560@™a@>g800l Igbsdg Sb3gJdl [o@ImoEagbl JoOGMa®Sgs, G-
™03 Jgoeo. JoOHMaMsGos sggl yggms 03 Ig3bog@gdsdo, GmIgemoz
0530l 3ge0 930l Logobl 3mbg@gd e HgO0AMA0sLmsb dodo@mgdsdo L og-
@edl. sligmgdos 30Ggge Gopdo gosdofol dgal{egangano g360gHgdg9d0:
AIMAOSR0S, 29O MY0s, 2gmEgbos, 29mR80bogs, 39mJodos, FmEMYOSI H-
Moo, JPOBMaMsx0s  sePg3l, sSlggg Lobmgoswmgddog  dg3b0gcmgdgddog.
sbgmms dn@ols s@bsbodbogos: olbGm@os, bmEomemyos, ©gdma®sgos, go-
bogoma0s, s@Jgmmmaos. 3genggols 3o®@my@sgoya Jdgmmel 0y9bgdgb do-
@m0l ©oMygdo3 — dmGbogs s bememyos, MMImgdo 033209396
Reom@obs o Boybols ogd g gdols mog0lgdy@gdgdl 3mbidg@ e Bg®o-
AMA0gdbg. bgdmm Jdgmosb asdmdobomyg JoMBMmAMsBo0l Jgmmmanmyo-
90 5OLgbsa0, JoMomsEsE 39eMaMsxgeYmo sOGMMSgool Lobgmom dm-
0blgbogds, 5d0GH™mI 2gma®Mox0eo JoMEMAMsBos [o®MImowagbls oo agmp-
@o300l dgdoagbgan bofoenl, s@sdge dolo LoliGgdydo gOmosbmdols @rem-
B040@-09mmEeoamgon®  bsgadgerb. Ig3bogdgdols ©s 3@sdBogzol aobgo-
056460l mobsdgdmgg gBo3by Fo@dmJdbogro  g9m0bgm@dsoneo  jom-
Bma@o%506935 bgdolidog® 936090 905To omfggl o Fo®Imowagbls gdm-
9O oEy® Jgmemel IgEbogdgdosms LolEgdobomgols Lsg@mmo.

4) 35O@@adsx800L Jgmabyg sSL3gJdos — FoOGMYOSR0S, GMFMAS
1563]53;9(4)07 Qo(‘)ao. J39960L ms305330L9bM05bMd0L STs@engds, dobo Dgo-
SO gd g0 dogngdol bo@m-l LEsbs®@Bgdbmob ©osbermgds Jmombemgls
bodbgEOm Jo@GHMAMoR00l Mm@ sMyol aobgoms®gdsl m@o dods®-
ng@gdom: 1. bodbyodmm jo@@gdol joGEmgGsR0mao gobsmangds — bod-
bgedm 3oOEMyM5R50s, badbgo®m @Gm3my@sgosbmsb gomsw, 9bos yob-
gl bodbgomm Lolifsgmgdemgdols ©s Lodbgo@m bsfoemgdol gdm-g@mo
Fodygobo Lalfsgem woligod@obs. sdobosmgols sygiGomgdgen JoMmodols Fo@-
Jmoagbl  Lodbgo®m  go@@MaGsg00l  Jodmygmgbmgobo  Lobganddwgsbyg-

157



el dmdboegds s asdmzgds, MmImomnsi 53 oMl dgolfsgmosh s@o-
dod@Bm  Lodbgodm  Loslfsgmgomols  39@bobBgoo, s®edge  Lodmdomsgm
gds@eglio  Lolfogagdmagdol LEYgbdgdos. 2. bogfs@mgaarml  bodem do
81990056930L 396 L33 050559 ©@ols {gbdoado ©osygbs hggbo  Jgggybols
Lbodbgoam ¢fggool 53 m@ysboboEools bEsbs®Bgomsb dglsdsdolmdsdo
dmyggoboao 3o@OEMAMsg0g@o 30mEYJ300m (Lodbgo®m @Gm3my®sxgoymo
©939%0) 9bOYbggagmeys. s3Il dmombmgl slggg hggbo dgos@omgdyeno
doengdols bo@ml gy0om Log@msdm@olm bsddgomdm m3gHsEogdbdo dm-
boFoamgmdols 3@sJ@ogodo wobgdpgs.

5dobmob, gobomgomolifobgdgemos oloi, G®I sbsgmgmols Lodbgo-
@ q§49090do 0dobs®gmdls G@swozogmo bsdbgo®m  Jo@FmyGoR00l
05bsmsbmdom hobsigamgds ggmobgm@ds@ogom: gob-o Lsdbgo®mgdl gb-
do@gds Lodgoiool 9390 s@dsdo s Fo@dmowagbl 3x®m LOgmmymagom
0bLAHOYIGbRAL 30bgd FA@opozogmo @ygs. hggbo Sb@om, LosJs@mggeom--
Lomgol dolbowgdos oM@ MyMox0s-Gmdma®sgools G@swoEoyao dgmmeg-
b0l Igbodgds 300 TgJdbol mobsdgdmgg gengdB®mbyen Jgmmogdmsb.

5) 350@@MMH5x0s, Gmam@d3 bymegbgdol ©SGH0 — JoOGMYMSG0SL
bdo@o byganmgbgools ool @obado gobobogrsggb. d@o@obgmols ggmey-
@ogogeo  babmgomgdol  sbdom, @mdgmoi ©sgodbodgdygmos 1964
Vgl — ,,g8@B0305005 — gb sGob bgarerghgds, dgc609@m3s s G39000b
@3dbs@gdol Bgfberamegos, sbggg Gergerds dgibog@aamo eya8bBgdobs
@ bgaoerghgdol bsFs@dmgdgdol Ggbfsgans™ y3bmyd Lodgsbogdim  jo@-
AEyOsg0ym @o@gAs@asdo 3bgool 39T — o@EM@RB0s, 2og@mosby-
da0s od ool Igbog@yao, Bgdbogydo s Ibs@g@ygemo sb3gHgoo.

403980039 bgdmombodbyaols 3@ 3090, dgodagds s©g3350 O dJogohbo-
MM, 09 3oOAMyAsx00L olEAm@ool w®ds gglggdl gowsogbgosgm. s@m®-

dobgbdols gdmdol godmbgbogo dbs@g@mgdol: @mgebs@oem ©s gobbobs ws w@o-
@gH0olL Jwgs{gmds aody399e Jomop 3o@@mMy@sxgosl  gzo3doG©gds.
XVII-XIX . d@sgogno @935, mogolbo bsdgdl@yagdenem dbs@om, obls-
390®gd0m 3o, Oygz0l “GobEm®dbyc s@Olgdymo wgzmasAoygmo  boyggdg-
dom, bgemgbgdol bofo®dmgdgdl [omdmswygbgb. @yz0l gbs, 3o@sd0®
5353 d0Mgdl ol bgermgbgdslimasb. glos go@Fma®sgoyge Labgoom Lsdeys-
@gdoms Jmgero LobEgds, @omsE goOGHMAMsxgogmo bofo@dmgdo (A9,
3oOBAMYM535, 35OAME05M5dS, Bobomy@sgoygeo dJmmo, IMEYELME0m0

JMEgeno, dEmg-osgMsds, SGHmslbo, 3md30yg@gageo @gze o Lbgs) ©g-

d@mdl Lodm@mm slidygmgdya bobgl. Jo@Gma@oxgoym asdmbobyeng-
doms bod@sgagdo s@ols olgmo bsfomdmgdgdo, GmIangdoi doagob60dbgdgb

3505800l 300Es300  353do0bg: AT s@Mobmsb, a@oxgozolmsb  ©s
Jobwoggdolimsb. Jowsgobg dgldygagdygmo g.f. gegagbom @9z960, by
20 bomg @070 do@ygergdo, GOIgemoi Jndgabgols s woh®Eoagol
byg@boo s@0ls gb@dyagdygao, JoOFMyOsRo o Bgafgdol  gesbo g
doomoml Fo@dmopagbl. o3 dgmmeol gydgdegdaol — dggoEs®ogmo g.
083mgol dog® gbegmgdygmo gobomydogoygmo sE@sbo JONOOM Y@ S©
350BMyM5x00Ls s bgamgbgdol 60dydl  Fo@mdmowygbl.  sbogrmpoyg®o

158



aodmbobyangdgdo JgbOrgmes sdo@ols s@@sbolomgols gobyd@ol ygma®e-
goge 0bLEAoBYAH o, @. Gdd0dol Jog@. dob JogMgg aoggmws LodsGmgy-
ol gobomy@sgoygmo Jmwgmo, @OmIgmoi d9bgdols Jobszgdol dops-
@0Mos. JoMmnygmo goOFMma®sx00l Bydgdegdaol — gsbydGo dsa@sGom-
6ol — dog® gy gdymo @9z960, GmIgaoi XVIIL Loysybgl gobggzam-
36905, dbos@gaymo bofo®Imgdol bodydgdo omgmgds. 53 MYz9dbg bo@y-
o0 BmAdom >sMol Aodmbabymo ggges bmysagma@oxgoymmo geng-
d96@0. dmgm smgyemo [gmos, @o3 JoOEAMAMSR05T0 [o®ds@gdom ©s0-
bgys 3gOLmbogy@o 30md309RgMgdol 2odmygbgds. a@ox0s9mo 3GOMYGAS-
dgdols bodgoggbom ©ygds yggems Isbd@Godols s dobss@lols @yz9d0 ©o
Lbgs go@Hma®ogoygmmo asdmbobyamgdgdo. 3md3oygd gl goshbos gg@mgdols,
VO5x800gb0l s Loddmemgdols sdmyFydsgo L3gddGo. ofgwsb yodmdwobs-
@9, bpgds 3900l aoxm®Igds 3mdd0Ggagmo y@oxg0z0l Asdmygbgdom,
@ols ggaos3 JoOEAMYMSB0sTo Wodggomws shogro Bg@mdobo — ,a®5g0-
330 ©0b50b0%, G535 JoMFHMyMsBogmo godmbobymadol a@ogo gm o=
Rm@dgdol eolbdmdls .wobsobom dgldygmgdbygao 3md30GHgtgeo OY3
sbanml asl bgamgbgdslmsb. 3md3oy@g®omgg bo®Eogagds Gobomy@s-
Q00 ©s INEPYEMd0mo  Jngegdols s banm oo Msdgbols g gbo.
bodmgmme dgodengds 5@0bodbml, @md yggms o@@GMa®sxg0, GmIgalss
9350 dgagbol YOMYmgl 3OmEgbmsb sJgl boddg, msgolio gobsmengdoms
©> 9H903000 dbs@godoEss (bgamgsbozss). bgdogdd-gom@my®sgdo go-
03obgmmasb Igafydygmos: dmgegbsms LogdEomo bgwogs, gg@ms dgbsdgdols
do@ogno g9dmgbgds, Loddmenmgdol LFm@sw dg@hggol ¢bs®o, bos@gols @
bobgol (yogm@mdgdol) Lodgdb@dyangdeoem s Bg@s. bgdmmwslsbgm gdbyao
030lgdgdo s aobsmagds Jmdsgdygmos  yggers 3OMRglombogn  3o@-
AeMa®sgdo. sligmgdo 0ygbgb: 000 356930 dsga@sGombo, Lgdgo (3bogsos,
b@adhbﬁg&)a Sbgnsbogsdgogmo, Qaﬂ"a&) ®%0dg s Lbgsbo.

boggobde Lo@dgggdo: O30l gbs, 29m0bxm@IsiEoymo  3oGEMAMSR0-
@965, SHELYA0  JoOFMYASB0MGLS, JOOEHMAMoR0@o  odmbobyemgds,
35O BMYO>B0gEo ©obsobo.

@0BIBSBGS:

L san. Sbgnsbogdsdgogo. 3oOEHMAMoRg05 bmgswo mgm@ools bsgom-
bgdo. md., 1968.

2. 6. 3g@9hsgogo. Godo-aghbydobs s Jggdm Lgsbgmol ggmob-
QMOS0 >H@sbo. md., 1997. Logmbom dsbogrgdo.

3. . geoamdg. J Jyosolbobs s dolbo dgdmge@mgbols 3md3engdlsy-
M0 290068MA 5300 sSE@slo. 1d., 2006. Lagmboem dslsgn gdo.

4. 0. aeoEgbosbo, @. 3oolP@dsdy. G3omI3MEbIMdS ©s ygmob-
RMAOISE0YE0 3oOEAMAMSR0Mgds. md., 2011

500 R 3939005, LoJo@mgganml Lodgoozobm s@eosbo. md., 1990.
boggmbm dobiogms.

159



a

R- 3939205, 3oOAMLII0MEF 045, goOGHMAMSBo Y bodsbms mgm-

@00l bsgombgdo. md., 1998.

7. A. ®. AcrannkamBuwiIN. ETMHCTBO U cuCTeMHas CyIIHOCTH reorpaduu
u kaprorpadun. — CO0.: «Herogex u npupooa 6 ceoepaghuueckotl naykey.
T6. 1981. p3.6-27.

8.  H. JI. BepyuamBuan. [lepconansHble KoMIbIOTEpHl B Teorpaduu. TO.
Wzn-so TT'Y, 1993.

9. N. Beroutchachvili, J. Radvanyi. Atlas geopolitique informatique du

Caucase. 1996.

TENGIZ GORDEZIANI, REVAZ TOLORDAVA
FIVE ASPECTS OF CARTOGRAPHY

Contemporary cartography is difficult system, which is considered in five as-
pect with its subjectively methodic, technological and applied part.

Cartography as an Academic Science. This aspect of cartography directly has
gnosiological function and is researching the side of reality, which is not applied by
other members of Sciences System. Cartography is appearing as a horological science.
For adequate conducting of research, cartography is considering subject's reality and
contently part of appearance and is researching their horological part, as during this
process cartography is using its own, special language. Therefore, cartography has
own "autonomous" place in classification system of science.

Cartography, as a system of technological means. In science and practice, be-
fore introduction of computer techniques, this aspect of cartography was mentioned as
as production of cartography. From eighties of last century the most sensible science
system for geoinformatical technology was cartography and in its system was emerged
a kind of technological direction - geoinformational cartography making, which later
was established as a concept of cartographic cycle.

Cartography, as a methodological system. Since the science exists there is no
case, which would show us that scientific researches about territory are implicating
without map or other cartographic image. Therefore, in all analogical science cartog-
raphy has its methodical face and is servicing for systematic unity of science.

Cartography, as a Military Area. Nowadays military cartography with military
topography has main role for provide concrete state's defense. Therefore military car-
tography is not only academic discipline for all step of military schools, but it is part
of cartography’s system, which has its subject, method and concrete aims.

Cartography, as an Art. In one elder explanation cartography is mentioned as
an art, science and map making technology and researcher of science documents and
art works too. Indeed, creation of all types and contents of cartographic work demands
from cartographer the full knowledge of art.
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MALCHAZ GVINJILIA

SOME ASPECTS OF ECO-TOURING EDUCATION
IN GEORGIA

Ecotourism is a special direction of tourism in which rational principals
of nature usage play definite role. Optimal realization of natural-touring resour-
ces is carried out in eco-touring environment. In the process of relationship of
environment and society an important factor is to define the relation of the latter
with the exploitation of natural phenomena. Providing with ecological balance
in nature from the scientific viewpoint planning and realization of eco-tour rep-
resents the foundation for development of steady eco-touring industry. In the
epoch of modern natural and ecological cataclysms (the most part of which cau-
sed by anthropogenic factors) it is important to have competitive knowledge in
protecting of environment. Its realization is impossible both in educational insti-
tutions involving ecological study courses and in young touring camps.
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ZURAB PACHULIA, ANTON CHIKOVANI

QUANTUM-CHEMICAL MODELING OF THE THALIDOMIDE
SYNTHESIS REACTION

Were calculated the geometrical and electronic characters of the interme-
diate products of the synthesis reaction of the Thalidomide, such as the heat of
formation (AHy), the ionization potential (I), the dipole moment (), the net ato-
mic charges (q;) and the bond orders (P;) using quantum-chemical semi-empiri-
cal AM1 method.
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ENVIRONMENTAL EDUCATION AND ECOLOGICAL
ASPECTS OF CHIMICALA

The paper deals with environmental education and development aspects
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calsmanagement, legal framework, environmental anthropogenic pollutants,
theatmosphere in the distribution of sources, impacts on human health,plant
andanimal organisms, their related environmental problem.
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IRMA TSOMAIA, EMMA CHURGULIA, KHATUNA TSERODZE
NANOTECHNOLOGY IN PHARMACOLOGY

Nanotechnology is one of intensively developing branch of science in
many fields, including medicine and pharmaceutical. Nowdays many drugs are
created for curing number of diseases by using nanotechnology. By using nano-
materials and nanotechnology, it is possible to diagnosis the current pathologi-
cal changes in body in early stage which is crucial for curing diseases in time.
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