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3odmbobyagos kzl(xz—x1)+(x2—xl)QJ-[l+/1-sgn(>’<2—X1)] >e(gal @y ep-dsopgd-
33009690 g 9dgb@gool dolEgMmgbolya Jobsbosmgdgenl ©obsdogy® gg0ddo; Lows
k2 - 30L@Bgtgboligmo dodyggol bodgoemm LobolEgs @odys@gdyen wobsdogyd @g03do;
/1|< 1: X2 X7 —

A — 3o3bg 969620980l dmsbmdol dohggbgdgero ©obsdogyn® @ gg0ddo,
25055030 gd0l  256bMasgd gm0  JMmAEobsRgdom; Xy, X — goddmbohjs@ggdols ao6-
beyogdymo jmmeEobs@gdo; M1 — LolFgdol dJmeosbo dsbs; K7 - LobEgdol Lodygsgoem
Lobolpg ©0bsdogn® Gyggoddo; u — daob@o babybol gmggocogb@o; Py -Ccosa - dgdsd-

BOngogeo domol ga@@ogemyg@o dgdowygbgmo; Py — dgdogmmgdgmo dognol sd3mo-

Bys; o — dgdsdgmmgdgeo  dognols  gg@E0 o Yd0  @gMdosb  aosb®ol  gymby;
Coswt— d9dsdgmmgdgamo dognols Jo@Imboygmmdols dsdbobrgdgao; M2 — godbAMEsI(3o-
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30 Lodgoegdol ©s 5©530060L xodg@o dobs; Xy, X — 3030mohfomgdgools aobbmas-
0959800 3OMAE0bSGHYO0;
aodmbobyangds
R(y, Y)=(k1 +k, )'y+H sgny
> gal >©sdosbols o god®MmEsdago badysmgdol WMgzo0-dogdsdgngo@gdgan do-
bolosmgdgels 3mG0bmbAoma@o Jods@mngmgdomn; Lowog K — domo Lodgemem Lobol-

Bg> ©0bsdogy® @ gg0ddo; kzr— dognosbo LobEgdol xodydo LobolEg dn@obmb@swydo
doosaomgbolsl; H —  sesdosbol o ©od@ego  Lodygomgdols dd@sgro  bobybols
3M9803096G0  3m@0bMbHs@y@do  @9g03do; Y —  ao@oseaomgdol  gobbmysgdymo
3MMOE065G0 d30®0bmbEsmu@o dodotmymgdom; Y — 305GmLobJs@ol aobbmyswgdamo

30MAE0bsH0; ¥ — Yglodsdolsm 30d@Mmsh]omgdol gobbmysmgdamo jmm@Eobs@o; M —
dogrosbo Lobigdols dsbs; Pgé-sina— ‘d995dx5mmgdgero dogols 3m@obmb@swy@o dgdsgw-

39bg900; Pg(g)— dobo 5d3@oREs; a — 3M0bMbEsy®o mgMdowsh yosb@ols yymby.

3900035 9@  @990dd0 (1) LobEgdol dgbodsdol gOHMYgoGMgab  obGHmmgdgdls
9J69d50 Lobg

Mm%, + Ko, + 2% — Ko | (%, = %)+ (%, — Xl)QJX
X _1+/1-sgn 6[()’(2 ~%)+ (K, _Xl)@ ]_ =0;
ot
m;i('2 +k, [(x2 =% )+ (%, —x,), ]x ) @
X _1+/1-sgn 6[()’(2 _ Xl);(xz _ Xl)*“ ]_ =0

O bog (X)—X) ©o ()'(2—)'(1)@ — m@0g9 dgBos bymbyg 93916905 wo@BzoGmgols

IO, boem GeEgbsg (X —X) ©o ()'(2—)'(1)@ — mM0g9 bogangdos byanbg 2394690
3ob@Gg0Mmgol IOywo. Jgbsdsdobow dobslbosmgdgeo asbGmangdgdo doowgdl Lobgl

g4, M g3, ky +k; (1i/1)+k2(1i/1)}52+
my m ms

(3)
+ 1k, @AY (M, —my) - S +(my -m,) Tk, -k, (LE2)=0.

aobbogoaao LolEgdol dmd@omdol dpa®oo ©s sMEa@oEo Mgg0dgdo sbo-
Lobwg®gds dobosbosmgdgero LobEgdol 93gliggdol d60dgbgermdgdom, 3g@dme, my dobo-
Losmgdgao gob@mengdol yggens ggbgl oJgl godymagomo bsdwgomo bsfoeno, d5dob
0og30lgPomo  Mbgggdol sd3@o@wgdo OMMS 2obdogmmdsdo  gobowosh hobdmdsls
©> Jmaosbse LobEgds 0dmdMsggol Jpa@om @g9g0ddo. 0dobsmgol, GmI dgmmnbg bodol-
bol gob@magdol yggans Rglgl 3Jmbegl yosdymuzomo bodwgomo bofogmo, oyEoeg-
dgaros dobo gggens 3mgn03096@0 0yml @oEgbomo s sEygEo 0dbgl YEmEMmbs

a;(a,-a,)-a,-a3 —a7 -a, >0,

oo 8g,8y,85,83,84 50l dobosbosmgdgamo asob@magdol 30mgn03096G d0.
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hggbl dgdmbgggedo, Gowysb |ﬁ|<l, sdo@md (3) aob@mamgdols yggams 3mgx03096-
B0 ©Egdomos, YHMEMbs 30 doomgdl Labgls

Ky (1 1) {i(kl+k2(li/1)+yk2(li/l)J_ ,ukz(li/l)}_

m;m, m, m, m;m, m;m, 4@

k,(1+ A)-k, - 12? PR

_ ka( 3) 1 H :yzkz(li)t)z-ml?’-m21>0,
ml'mz

9.0. dsbsbosmgdgamo  aobGmamgdols yggems gglgol bodwgogmo  bofoemo  0dbgds
95Oy Romo. My dgdmgoGobo >mbodgbgdli ggliggdolomgols

35306 (2) 0gxgAgbEosmyd  gobdmmgdoms  LolBgdol bmyswo 0bFga®sao,
amEglsg X, =X >0 o6 X, —X; <0, doogdl Labgl

X, =g R (Af’ cos g,t+ B2 sin qlt)+

+e (Al1 cos g t+ AL sin qzt) ;
Xg =€ (Ag cos gt + B2 sin qlt)+

+e (Al1 CoS gt + 33 Sin qzt),

&)

bowasz Xlog)o Xg @0l mogobyygomo  Gbgggdol  pooseyomgdgdo,  bogom
d90d0ggo0 (533@ 0@ 0gb0) Af,Blo,All,Bll,Ag,Bg,Al,B% 3obolobg@mgds Lofgolbo 3odm-
dgoo@sb,  @mdmgdoi  mogol  dbdog  goblabegdymo  ofbgds  3mbg@g@ Yo
0609]Bobmgol domo dgdomdols Mggodgdowsb godmdwobscyg [2].

Lob@gds (5)-ob hobl, @md mogolygsamo @bgggdo hggbls dgdmbgggsdo  dgp-
g0dgnos  aobgobogrmm, @OmamOG3 gOmdsbgnby bygregdgmmo m@o @bggomo 3GM3gLo,
OmI@go03 POM®S JobdogenmdsTo goboeosh gJlidmbgbiosa® hobdmdsol. smbodbyen
Abgz9ol  aoohbosm  gOmbsodo  LobdoMggdo (7 ©@> (2 s bhobdmdol  g@mbsodo

35JH™m@gd0 P1 s P2 olobo g@0m3dsbgmoligsb asblbgogogdosh dbmame sd3emo@dyogdom
> gOMdobgmoliogsob od®yao s@0sb gobgbdom,

O bog 335J36 goMwsdsgomo 3OmiEglo g.o. X, —X%=0, 35d0b

e (D sin qut, + D, cos gyt; )+~ =2(Dy sin g,t, + D, cOs Gyt )= ©
=D; cos(wt, + @) + D cos(wt, +¢3), t, —t; # 0;
boos
D, =P (B} - By) + (A’ - A);
D, =R (A’ - A7)+ (B} - By);
D; =P, (By — B3) + 0y (A — Ap);
D, =P, (Al - A7)+, (B - By);
D;=A-w;D, =Bw; t<t<t,;

¢1O ©o §020— ©bgggo0l Bobgdo 5boIbya ®gg0ddo.

©s  0dgegdomo Mbgggdol sd3go@dogdos, GmMdmgdoi FoMdmodmbosh mgom
LolBgdol oabom, o 3ggeo g gdgb@gdols YHMogHmnJdgogdol OML.
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d9-(6) AOSbLEIbPIbRAYo  gobGmamgbol 9dzodgbo wogbomo gglgo MOl
25033990 Indgb@olomgol s goddmbohs@gms (X o X,) Gme@mdols @AMl aoblsb-
038l 2oMEsdogoo 30Mm3gbol AML msgolyxsmo Mbgyggool sd3mo@ sl ©s ¢o-
bY@ gooseaomgdsl. hggbl dgdmbgggsdo, Gowysb swaomo o3l @bgggdol gJldmbgb-
Goog@ hobdmosl, LolGgdol @omggnmo gargdgbdgdol, dsm dm@ol sesdosbol Lsd-
Ao spaomols gowssaomgdsl 0dbgds  Fgdmbsbmgdygemo dbodgbgermdsdo Mol
LolOygemme  bOwols dgdmbgggedoi, odpgbsw  domo  dbodgbgermdgdo  ymggermgol
bogegdo 0dbgds 300z g0 s Agbmbsblymo @ gg0dgdol sd3emo@yogdols dbodgby-
@mdgdmsb dgomgbdom:

X <(X) gy X2 <(X2)ggn.-

2. bmgowse (1) LolEgdol sdmbsblbo d3zomg 3oMedg@Bol dgmmeol gomgseols-
Fobgdom dgodangds Fo@mdmwagboaro 0dbgl dgdwgyo Loboom:

X =X+ AX + AKX .
Xy = X9 + A X5 + A2X3 +.....
AoEgbsg 4=0 g0. 3003 bol ©@olofyolPo, swgomo o@s gl ©gddemgdsl,
33916905 X = Xlo > X, = Xg , 35d0b dogomgdm LolEgdsl
{mlxl0 = —kX{ + Ky (X3 —X0) — X0 + P, cosax-sin at; -

0 0_ 0
myX; ==K, (X2 —X1).

39-(7) Lolgdol ggMdm 5Imboblbo dgodangds (o@Imeagboaro odbgl dgdwgeo

Lobom

X3 = €4 Sin @t +¢, c0s wt =g sin wt +¢Y).
‘d9g3080bmm gli 360dgbgermdgdo LoliGgdsdo (7) dogowgdm

X, =C, Sin @t +C, cos wt=C, sin (cot+(0f);}

P, cosa (K, —m,w°)
CO = : ,
\/[(kl -mo’ )(k2 —m,w’ )— kzmza)z]2 + 1P 0” (k2 - mza)z)2
céz%co; od=arctg 2; o =arctg 4 ;
ky —My0 G C,

Co=+/C2 +C3; C§=4/C5 +C2.

300@mlohJomggdbo dglodsdolis aobolsbmg®gds odmowgdym gdgdom

€y = CoCOs(wt +@); €, =C5-wcos(at +¢3).

A3 bgdom  smgbodbgm, 33mggol doMomswo dobobos Yggo@homn  god@m-
0533080 Lodgoagdols, ©Mg3o0-do0gd3xomgdgemo  mgoligdgdols aobdlsbmg®gano oG-
d9d®gdoll  olgmo 3b0dgbgamdgbdo, @mIgamsmgols Jmbgds  sesdosbol, @mama 3
M3905@m@0l Lodydom spaomols god®mbohJsmols sd3god ool dobodobozos. g.0. a39d-
bgdo

1
Co= PB(%-

2 2 2\2
c= [(kl—mla)z)(l— mf(a) J—mza)z:l —,uza)z(l—mZk_j)] .

COS ¢ -C,
boga

2
aobgobogmo gubjgos f(K,-@)=C-@. 53 g96Jcoolsmngol bEsEgombs@ymmdols
T Bogogdo, 5byy 3@0B0g9eo 360dgbgermdgdo goboliobwgmgds Gmanmdgdom:
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mza’z[(k -mao )2+ﬂ2 2}

k = :
() s (k= my?) [k — (Mg +my)0” + *0°]

od  20dmlobygdgdols  sbognobom  dogomgdm, Gm3 @mEglisg (jfT>0, dodob
2
of
k, > (kz)d@m?)., bome, Geogbsg  ——<0 , 35306 K, < (kz)d@wg). .
2

@9bmboblyeo LobTdo®yg g0 2obolabrmg@gds gm@Iygaom

o 2k 4t K 4&}! LA
Oggr,, =~ T [ —5+—3—
m  m

2 3
| m1 m1 m1

0% 306MMEsd(3530 Lodgomgdols LobobEol Lodygogm 360dgbganmdsls dggodhggm
obg, ™I oEymo 0dbgl JoMmds

k, <m, (M+m,) -k, , 35906
C<Ceyr, -
9-:0. ©0bsdogygdo Mgg0do sdys®goygmo 0dbgds Hgbmboblygaol @gg0dol dow(g-
3509, GmEgbsg 4 >0, gbowos ©0bsdogn®d Gg70390d0 [o®dmoTmds bgd wo Ly3gé

do@dmboygaro  3Mm3glgdo, G®Igammsi  dogowgdm  sbogmobyds gy (1) LolbEgdsdo
39300560 bmpas© 5dImboblibgol s gogdemomn A-L bodolbgdols dobgwgom

m15<'1',+ klxll —,kz (xrz' - le) +u x1' =M; —M, cos 2wt + M3 sin 2at; ®
m,X, +K, (X, =% ) =—M;+M, cos 2wt — M, sin 2at;
bowag
M, =2k, \/ +(C4_C2) et
M, =2k, \/ Jr((34_(32) cos(! +¢3);
M =2k, \/ Jr((34_(32) sin(gy +¢3).

/ K,
(8) LoliRgdols dmbablibo, GmEyglsi 20# - , 9bws ggdgdmo Labom
2

’

X, =Ny + N; sin 2at + N, cos 2at;

!

' €

09 odmbobygdgdl (9) gzo@sbm  LobEgdsdo (8), gobglobwg@ogm 3mgxo-
(3096@ 900l No, N1, N2, N3, N2 — ol 360dgbgermdgdls, Loowbsi do®@ogo ao®sddbgdom
2560LobEgmgds by3g®m do@mImboymo (20t) god@mlobJs@ols sd3@o@ s
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N = 8m,w’\|MZ + M2

) [(kl —4mw° sz —4m,w° )— 4k,m,w* ]2 +40° 0% (Ky —4my0®)? .

300@mbohJo@ol sd3@o@yol j@oRogyero 360dgbgermds sdmowgdymo 0gbgds
Lodgogm g@odoggee LobolGgby, OmIgeoi msgol IbMog odmgowgdygemos A-bg. hggbls
‘dgdmbgggedo

my (20)2 [k, ~my 20)? [ + 1% (20)?
[k, — My (200)7] [ky — (my +m,)(2e)7]+ 4% (20)7

(kZ )dﬁm(?)‘ =

SbB0Mgbmbsblol 3o®mds aobolobmg®gds gdwgao Gommdgdom:

o* —[£+k—2+ﬁ}oz Jake 0;
m m, m m;m,

w? :Ei b® Kk, ;b:ﬁ+k—2+k—2.
@b 27\ 4 mm, m m, m

@oEaob  5bB0MgbMbsblygemo  Gggodo doow(ggs  dgdsdgmmgdgano  dsgnols do@o-
0oeo Lobdo®ol Ml ©s Job aod3ggye 300mdgddo dgodergds sg@mml @bgggdo
Lobdodomn 20, 3w .. , dobsgmebgmos LobEgdsdo Jmaosbse  bydgdds@dmboyao
gbmboblgdol Fo@mdmdmds, @i 0dol bodbogl, O™ godOmesdiego Ladysagds bwos
9bOYbggaymaogl Gbgggool hobdmdol godmem Lobdodya LgJ@m®do [3].

doaosbo  LobEgdol ©obsdogy®mdols  3mgnoE0gbdo  ©gddgo®gdol  asmgseols-
Fobgdom aodmomgagds gm@Iygaom

0
S, cd—cy(1+ 1)
(. 2 2 '
<o M,Go@
2 . =]
Lows So@” =P, sinacosat-m;,™.
aodmlobyagdosb  hHobl, M3  ©sdiEogo  Lodygmgdol  ©gddxodgdbol  bos@ols
3obOom  ©0bsdogBmdol  3mgn03gbdo  J3odwgds s  dglsdangdgeros  dmodgdbmls
olbgmo  m3Godsgy@o  3bodgzbgemdgdo, GOMIgEmsmngolss km-<1’ 653 mogol dbdog
9bO9bggeygmalt LobEgdol Ggbmbobliyga ©s Ly3g@®gbmbobliygan @ gg0dgddo Iygdomdsls
> 390Lmbogrols Lsdydom  300mdgdl d60dgbgermgsb  aomdxmdgligdol. @oi  dggbgds
Lob@gdol Lodygogm Loboli@gl, dolo LEsEombs@yao dbodgbganmds dgdwga0s
k,m, o

2
(kl)dﬁmf). =m1a) + 2

doEgbsg Ky > (kl)d‘gm&. , K7 gomedpobs@ols 360dgbgermds 0dbgds dobodsgny@o.
boggerggo Lol gdol gobogo @bgggdol d60dgbgermds asdmobobgds (1) Loligdol
9JOMY350M3g560 A5bGMEgdols sdmbsblibom
y=d, +d, cos Pt+d,sin Pt
H
boo(s doz—l; d; s @2 gobolisbeg@gds Lofyolo Jo@mdgdom d;=Cy—dy; d, =0.
Co +Cy
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sligm dgdmbgggsdo bmgo 5dmbsblibls gbgds Loby

P, sin(ot +y)

y=dsin(at+¢)=

bowoi @wo — mogobygsamo @bgggdol Lobdo®y; ]fozﬁ; O - 3maods®dmboygeno
m
30mi3gbol oldg@lools dbodgbgenmds;

l//:(0+arctg%;
op(wy — @)
1 P, o

o (t)

T2 2(0f - 0?)+ 0t ’

oby aobbogyer Jgdmnbgggedo 0y -b gl d03g@dmenols Lobg [4].

sliggbgoo
L domgdyero  dgogaol  gobogg@o sb@o  dpamds®gmdsls  0dsTo, @md oy

H>P,. . 35806 Lobdgdol gobogo @byggdo momgdol o@ godlodegds s Y — gobogo

0bgggdols godb@mbohds®ol sd3aod s momnddol byaols Goeos. 3bswos, GmEglsi wo
Yobamgpgds @-b Fo®dmoddbgds Ggbmbsbliygmo @ggodo o 0y — 5@ oMol dgdemlob-
©gO9o. @9bmbsbliya @9g0ddo dYdomdol mogosb sEoggdol 30MMds godmolobgds
YA ME00

P(?i’). < H 2 4n

2 m? 3(3n-1)
boo@i N — d0M3mboggdol @oibgos d0dwobodg 3Om3gLbdo, 39-10 g@Am@mdols gl geng-
b5 o dobo dgbo@hybgds Jmgero ©obsdogy®o ggodol aobdsgenmdsdo b ybggenymals
doanosbo  Lolgdol  gobFymdols aobogo @bgggool @gbmbobliygmo  @ggodgdowsb ©s
308G mbohJo@gms sd3@o@gogdols Jobodseney® db0dgbganmdgdl.

(10)

2. bmaoo 53mbsblibols sbogobols Logydggemdyg dogowgdm K — 3mgg030gbdol
obgon 3db0dgbgarmdgdl, mdmgdoz 0dbgdosh LEsEombsdymo  §g@Goagdo  Loliggdo-

Lomgols, g.0. kl :ma)z—kz ‘dgdmbgggedo, my dglOygawgds YRAMEmdgdo

!

n !

3n-1

2 @i 2 8 2
P, sIn a<§H (

d5dob  dmgnosbo  LobEgds gobo®hybgdl LEsE0g9® Jpa@omdsl s dm@o-
BbObBomy@o  aomssaomgdgdo 0dbgds dobodsgny@o, @o3 mogol Ib®og godm@oibogls
539039 LobEgdsdo sg@mmdbggomo 3Om3glgdol gobgomo®gdsl. s@bodbyao s3Bm®-
bggomo 30m3glgdo bmgswsm dgodergds aobebgb LolEgdol LEsGogy®o Jpydspmdols
535030 dobgbo.
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SUMMARY

ANALYSIS OF LONGITUDINAL AND TRANSVERSE OSCILLATIONS OF NONLINEAR
MECHANICAL SYSTEMS

Gavasheli L.Sh. and Gavasheli A.L.

Georgian Technical University

Drexel University, Philadelphia, USA

The paper considers the mathematical analysis of longitudinal and transverse oscillations of nonlinear
mechanical systems, taking into account the elastic-damping properties of the human operator body. The optimal
values of those basic parameters that ensure the improvement of the amplitude-frequency characteristics of these
systems as a whole and the effective protection of the human operator from harmful vibrations have been
established. Analysis of longitudinal and transverse oscillations of nonlinear mechanical systems

Keywords: nonlinear mechanical systems, longitudinal and transverse oscillations, amplitude-frequency
characteristics amplitude-frequency characteristics
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10T LOLBIBT0 RS d3BMBSBNDBOGOOL 3IFJS60H3IBN

Xmbddg 3.0, GodsGSdg 3.b.

Lodotmnggameml &9db0s9600 96ogg@Lodagdo

L. dgbsgsgo

ol 9dwga, G535 Hg®dobo 10T (Internet of Things) 69 ,,bogmgdols 0bGg®bgE o™
oo ls, Mo 1999 (gl oofym, 3oEmoddomdol ymggeoemoy®o hggyagd®ogo oy
LoJdosbo 3bmgmgds oo asdm{g93900lL Fobodg wowas.

dodBogo Lodyggoom 10T os@ol dmgero Ibmgmoml go@dgdm s@lgdymo (304-
O (05353d0Mgd o dJogos@Emdom Bobogyg®o dmfymdoemdbols bsdgs@m. ,,60g-
0950%, @mImgdoz oxMmggdgb, >obs@0obgdgh s 5sboo®ydgb IMbozgdgdl Jomo Aodm-
9969%0Ls> s dom aoMTPgdm  s@Lgdgmo aoMgdml  dgbsbgd. gl ™mdogdHgdo ws3ogdo-
90> 0bFgAbyBmsb, 3OMma®Msdya  YbOYbggeymBslmsb, Lgblm®gdmsb ©s Lbgs-
©slibgs 83505 Y@Lbmob, @o3 dom Lodgogmgdols odawggl ©oyg3og3doMbgb ©s yo3ge-
b dnbs3gdgoo Jlgedo aog®mosbgdya Lbgs LolBgdgdmsb s dnFymdogmdgdmasb.

Fobodgdodg LEs@osdo aobboayeos 10T Lol@gdgdol os@Lo, dsmo dmJdgwgdols
d9J560bdo, Ibodgbgermds, godmygbgdol  dgmmwgdo, Y30Ms@BgLMdgdo S PIOYMIB0MO
dbo®ggdo. dmygobognos sds 09 03 xygO™mTo domo godmygbgdols dspsmomgdo.

2. dodomswo bsfomo

10T 930LolLRgds Jmoisgl 0bBg@bygBmeb wsgogdodgods ,d33056% dm{ymdogom-
b9, @mIangdoi 094gbgdgh gOmMIsbgmmsb dgdko@mgdygee Lol gdgdl, @mam®gdoiss
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SUMMARY

10T SYSTEMS AND AUTOMATION MECHANISMS

Jokhadze P.D. and Tabatadze P.S.

Georgian Technical University

The paper deals with 10T systems meaning, effectively usability and modern methods. The negative and positive
aspects of the loT systems are considered. The developed, adaptive algorithm of the IoT control system
operation is considered.
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3. slggbe:

bEoG0sdo gobbogogero dogommomgdosb bomgnsw hobls Lol gdyg®o gbog@mnbmg-
50l 989JBOmds s JoMmgols Lodo®Bogg dogOmygmbEMmag@obs ©s dolbo bgblm®gdols
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dobmgols, sbggg 0bgds 3OmEeJ3o0l ba@olbo s Gomgbmds.
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SUMMARY

SYSTEMS SECURITY AND MODERN FARM MANAGEMENTING SYSTEMS

Jokhadze P.D. and Tabatadze P.S.

Georgian Technical University

The paper deals with using Arduino microcontroller unit and sensors in modern farms. Here is discussed, how
these technologies help farmers to increase quality and quantity of their products and improve safety of their
workplace.

Keywords: automation system, control system, Arduino microcontroller, humidity sensor, smoke sensor, PIR
sensor, modern farm technologies.
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3@535R3H0BIG0IN0 M3B030DOGO0L SFMBI60L 35ROV IZIBDS @IRSBGOID
3M6538330)d 35HId0L 35@M30L LOLBIFISOL FIGHIZOL 30B600)

3503 39esdgomo ..

bsJodmggerels gdbogndo 9bogg@dlodgdo

1.dgbogogo

bEAoGosdo [o@mdmeygbogros dmbsigdms dobol do@mgol mobsdgo®mgg LoliGgdyg-
b0l dgomgds. bsdOMITo s g@oaos dgmmmenmaos, GmIgaoi dglodagdbganls beols
dmboigdms dobols dos@mgol m3Bodogny@do LobEgdol dg@bggol @opo 3G0EgM0YIgdols
dobgegom. m.Los@ol 0g@s@Jogdols sbognobols Jgmmo asdmoygbgds Gmym@ 3 domgds-
B0g9M0 335M530 Jmbsigdms dobols Jo@mgols LobEgdol sbsgobdo.

30 gdol gosbag@gamoe dg@hgymo odbs bbgoslbgs Fo@mdmgdol dmbsigdms
d5bol dodmgol bymo  gggemsobyg  3m3ygmodygmo  Lob@gds: Oracle, MS SQL  Server,
PostgreSQL, MySQL, SQLite (Lig@smo).

N >

Microsoft*

M H s | ©N | SQL Server

dmbs39dms 35Bg30l FoBmgol msbsdgrdmgy LolEgdgdo

dmbogdms dobol do®mgol LobEgdgdol dgo@gdolsl aomgomolfobgdya ofbs
dogao  Goao  3M0EgO0Ydgoo:  ©oMgdbymgds, BYbjiombogmds, Igldgmgds, JOMU-
3B @m®ds, Fo®dmgdol swyogo Fygoo dmbsgdms dobgdol Jgoo@gds mommgywo
3903 gM0gdom.

aobboenygan 0dbs Lbgswslbgs 3G0ommo@gBgdol dJmbg dmbsigdms dobgdols dgoo-
G960l M@0 3oM0sbBo (3M0GgH0ydgools dgfmboao boyz®gdo): @o®gdyegdols doGomswo
Omeoo dmbozgdms dobgools s@hggolsl; Jmbsizgdms dsbols dgdomdol s @ybdiEombe-
Eg@Mo0l 203039 gds bo®x by;

2oobyoM0dgdol dggads ohggbs, O™ ,,woMgdbyagdoli 3Gom@o@gdol dgdmnbgg-
godo, sgwam@omdds dgbmogobs  mogolyggmoe asbsfomgdbyamo 0d3m@Eols PostgreSQL
DBMS; 3@0m@0dgd o ,,dgbergegdoms s dsboliosmgdemgdomn™ go@osbGologol — gm-
3903090 033mOE0Mgd 9o Oracle DBMS.

53790350, 0bgm®Iszogmo  G9dbmemmyogdol Lgg@dmdo dgodangds godmoyml go-
©o9©gdgmmo 5dm3sbs: dmbsgdms dobols do@mgols LolBgdgdol (DBMS) ¢g@m bgando-
Lo{gmdo sbogma gdols aodmygbgds;

5dm35b9801 po@obiod@geo, goo@mgds dmbs bbgowslbgs Fo®mdmgdol yggensby
3m3ygas@ygao DBMS-gdols. @mdgenoi dmoiogh: Oracle, MS SQL Server, PostgreSQL.
Jgodgdologol wogds@s PR®m dosdEogo MySQL DBMS ws SQLite. DBMS dgodemgds
30bgoy@o ©soyml m@o  3@o@g@ogdols dobgrogom: @odmgdygegds (go3gbbodgdy-
0/ mogolgRmse asbsfomgdygmo) o Foddmgdols swyogo (dos/033m@E0Mgde0).
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2. doGomswo bofogoo

DBMS-0ols doGomswo dsbsbosmgdemgdo

nommggee bgdmm hsdmmgaogn DBMS-U 53l 0bpogowygsemy@o dobslbosmgdeng-
b0, 930058 9bmdgdo s godygmgomo Ibs®ggdo, @mImgdoi gosMgdywmos  Jggdmm.
Oracle s®ol ¢dggenglo DBMS, @&mdganoi d9dogogds 1979 Farowsb. sdgsdsw  Oracle-1s
5dgl ddogoao  gbogoemyg®o  Ggdbmmmaos, @mdgmoi  YbOYbggaymgl dob  gmbsy-
96 930M5GgLeMdSl. AMAMA(3 S@0sMYd Yo @oEgAo 53 3OMYAIY0  YbOYb-
39094mgols 0beylE®osdo, — Oracle gemdl Jmbsizgdms dsbol do@mgols LoliEgdgdols
Jbmgmom dsb@ol momdol bobggs®dl. MS SQL Server DBMS, olggg Gmgma Oracle
DBMS, Qgodgrgds gamsbogoEo@egl Gogm®g obpygl@®ogeo ©ombols DBMS. MS SQL
Server DBMS-I oJ3b ©396J30mbo@gdols go@mm b3gd@®o ©s s@sboo@s@ o6 hodmygem-
©gos> Oracle DBMS-i dolbo dgbdygangdol  mgsglbsb@obom. bmyoghom dgdmbgggsdo,
9dxmdglos aodmgoyggbmm MS SQL Server dmam@i DBMS, @mam@@i Microsoft-ols 36 m-
0. spomomsw, my 3GmgJdo wofgdoaos Microsoft-oli & gdbmenmyogdols aodmygby-
dom, 39Mdme, o9 byhggdo oggbgdl Windows Server m3gdsaoge Lolgdsl o6 .Net
3obgoma®gdols go®gdml, dgodengds o@ ogml MS SQL Server-ols san@g@bs@ogs.

dmogo®o  aoblbgoggds MySQL-bs @ 0bpyb@@oygao ©mbols DBMS-li dm@ols
s@0l ol, ®md MySQL 9gJdbognos sdmi3ebgdols gofem ©os3sbmboli gowsbok@gasw. me-
gob db®og, DBMS o0bpyb@@ogm w©mbgl o6 oJgb dgboywggdo godmygbgdsdo, wofyg-

b0 do@@ogo Imbogdms dsbowsb, GmIgaoi gdloby®gds Loodl ob dzodg  jmd-
30605l s sdmagMgdygero Imbosgdms Pbos@dobodo ddansg@o Lobsbgdom.

PostgreSQL-ol  93065@glmds MySQL-mob  dgosdgdom  s@ols SQL LEsbps®@ols
doJLodogrg@se Jgldrgemgdols Iggemds gobaglo LEsbEs®Agool ©obgdagom, Go@3
3609369 mgbo® oommgdl 53 DBMS-0l 39b6J0mbo@gdsls.

SQLite s@ol dmbsigdms dsbol dBsgs wsofg@ogmo C gbsbyg. gl o@ s@ols ©sdmezo-
090900 53¢0035305; PROM LYm@sw, gl s®ol dodbgrommygigs, AmIganlsi 3Gma@sdyao
9bOYbggEygmaol ©g39erm3gMgdo smoglgdgh mogosbm 839ddo. Amym@E slgmo, ols dog-
3903bgds hodgbgdyemo dmbsgdms d5bgdol myxsbl. gl s@ol dmbsozgdms dsbols ygg-

obg BOAMME 253M(39 o0 dMogs, @oEash Il 049bgdgbh Modwgbody Loy zgmglie
390 3M59bgM0, m3gHsizoygmo LobEgds, dmdogy®o Egagnmbgdo s bbgs hsodgbgdyao

Lob@Egdgdo. SQLite-l ofgl  3ogdomgdo 3Mmy@sdodgdol d9360 gbsby. ol hggyargddog
dodyggds PostgreSQL-L Lob@oJll, dopa®sd o@ sbm@ogegdl Bodol dgdm§dgdsl. gl bod-
bogl, O™ dgodengds, dogsmomsw, hobgsm LE®oJmbo dmgan @oibgom goblsbrog@mgen
Lgg®do. SQLite o sbmOE0gagdl 300y, LY@sx, mgomdymgsw, domso bsodgommdbols,
Lo geogsbomgsbo, SQL dmbsigdms dobols d@sgsl. SQLite s@ols yggensbg bdodse aodmyg-
bgdyamo dmbsigdms dsbol LolBgds dbmygaomdo. SQLite hodgbgdyaos yggans Imdo-
Y@ B gRmbdo s 3mddoydgmgdol ¥dgBgbmdsdo s Jmyggds ¥sddsg Lbgs o3anoge-
(30570, OMI@gdlsi swodosbgdo ymggmeeoygdoe 09gbgdgb. SQLite gsogols gm@ds@o
LAsd0gy@0s, 3Es@Bm®domsdm@olo s 9306 moglgdowo s ©gggem3gdgdo oMMl
09696, @mI dgobodhybgdgb dol 2050 Fenodwyg. SQLite Imbozgdms dobols googngdo hggey-
9d@03 3odm0ygbgods 3mbRgobgdgds LoliGgdgdl dm@ol dwos®o dobss@lols gowsles-
Bobo s MMAMm@ 3 dmbsigdms aMdgmgeosbo Lss®Jogm Gm@sGo. o@oyg® godmyg-
bgdsdo 1 G@oeombbyg dg@o SQLite dmbsigdms dobos.

DBMS-ob s@bggobogols Lagode j&o@gdoydgdo

30630900 30mdagdols poslod@gms®, m3Godsgy®do DBMS-ols @sbswgbsw,
3obglobwgdogm  3Modgmoydgdbol  Hodmbomgoml:  mo®gdygagds,  BubdEombogmmds,
gl gengds, xgo®gobo 3gs@Rm@ds, [o®dmgdol swyogno.

bod@mddo  aobbognyyanos  Jglsdgm  3G0mG0EgHgéol  bodo go®osbGo DBMS-ols
sthggobsol. 30@ggee @ogdo, dglygopgols ©o Hgdbogyg®o dmdlLobydgdol @o®gdyagdsd
9bos  gob@yamml dmsgs®o @mero DBMS-ol  o@hggolsl. dgm@gi, DBMS-ol 346
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3ombogmds s dobslosmgdbengdo 9bws 5@gds@dgdbmogl dol moMgdyegdsl. dgdmmasgs-
bgodygo 3Go@gMHoydgools s 3MomMoF B9l dJobggomn m3Fodsgry@o DBMS-ols dmbes-
dgobo  3049b9dm  {. Loosdol 0g@odJogdol osbogrobol dgomel. dggodydsgmo DBMS
3M0®9M0993g00l dgxnomegdol dgoms (3be. 1).

3bGogo 1. dJmbs3g8ms d5bgdol ds@mgol LobEgdgdol 3MoGgM0ndgdol MmebsgsBEmdel dsL3Gsdo

860322?)%;:)601) 3obdoM@gdo 3M396@ M0
. mGo Jdgogds 05bsd@s© gfymdl bganls
1 0obsdomo dbodgbganmds obBols dowPagol
900 3dmJdggdols 360dgbgerm- oﬁ)hg&(g&b ;@1?‘38336(?3601){120)1—)3@(1)0
3 b0l 3oM3399o 930@o@glmds Jggool giodagybmdo
Yot rbe Loloda goemmeo, doa®sd obobo
4091y Lo 3do@olo@ sdoxgMgdgemo @ os@ols
sMLgdmol Lobpm dmbsizgdgdo b
5 36093bgarmgobo ob ds@sgno emy03900 by germdgodo, Gmdwgdoi
36093bgamds ohg9bgdgb 930053 glmdsls Mmdgenody
J3ggdols
.y ©adoxgBgdgeo 3G 30Ggdamde gm0
7 ‘S‘Hdoﬁoagﬁﬂ(‘]t&;‘\:)i%jg\odﬁ)o dmJdggdol Lobomygdeme dgm@ols
0 03PIROOC d0doGm
30303909 gds ghmo ImJdgegdols
e e e 93005 9bmdolngol, MmIgmoi s@olb
9 solma @ ydo 360dgbgamds o@loe ©oBex G500 bhgdol
Yobodg
HEN @0 3609369a0md9do
2; 45 6; 8 mﬁ? 3§g§§]{]sm 606b§(3§ﬂm%0b Lodkodms 3mdddmdolgmo goofyggde

3900 9M0993900L  3mgR03096Hgools dgogol godmygbgbom, @. Los@-ol 0g®o@Jog-
0l sbogmobol  dgmmpol  dobgegom, gobgobm@zogmgdm  ygges DBMS-ol  §ygoen
‘Jgo®gdols mommgymo 3@odgHhoygdolngol. dgos®gool dgogaom dogowgdm s g@bs-
A0g900l Fygoeo dgosdgdols bym do@d@oisl [12].

3bGowo 2. mbs3g8ms d5Bgdol Fs@mgol LolEgdgdol Fggosmo Fgws@gdol B5@@o3s
»2007379@agd0l” 3G0GgH0gdol Jobgregom

©o®gdgmgds
oracle 1 0.3 0.11 0.11 0.14
mssq|l 3 1 0.11 0.11 0.14
postgre 9 9 1 1 7
mysql 9 9 1 1 7
sqlite 7 7 0.14 0.14 1

aobgobogmo  dsG@oiol g gbols dspsomo ,,@o®gdymgdol’  3@0EgM0ydols
dobgegom (3b®. 2). godmgmm momnmgyao I 3H0g0l gargdgb@gdols bsddsgao:

Wi=\air...amn (1)

oo 1 =5 séolb gegdgb@gdols Gompgbmds 3300330, boem air ... am i-y®o
7 3G0g0b gaegdgbHgoo.
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X g0 momegye 3730036 god@ogmgdm gOHmdsbgndbg, dJowgdymo Jgogao oyg9sgl
d9-5 bo@olbdo (3@0Rgmoydgdols xodo, 53 dgdmbgggsdo 5-0li Fmeros) s gowgdm:

W1 =0.226, W>=0.351, W3=3.554, 4=3.554, W5=1
2>dmgmgagemm bom®dsmobgdols gsJGm@o:

r=30, Wi @
oo =5 G0l gangdgb@gdol Momegbmds bobdo.
gomgom r=38.684

I @ogol 3®0m@0@ g0 ggddm®o godmomngmgds Go@Iygaom:
W;
a; =—, @)

boog 1=1, ..., n.

dg3oLOyg@men  DBMS-ol {ygoemo dgos®gdol ds@@doigdols dbgogbo godmmgens
39BgH0dgdol  dobgegom ,,839bJ30mbosgmds”,  ,,IgbOygmmgds”,  ,,30ml-3@sBBM@IST,
»To®dmgdols swaomo® (3ba. 3).

3bGogo 3. Imbs3g8ms 35bgdol Bsdmgol LolEgdgdol Fggomo Bgpsmgdol ds@@oEgdo Bodg@os-
3330L 3obgrgom ,,5496JG0mbsgmds, ,,glBamgds”, ,,3B0el-3ms@Rm@ds”, ,,Fs63mgdol Spyoo”

396J3ombsmo YgLd g 90
oracle |1 3 5 7 5 oracle |1 3 5 7 7
mssql 033 1 5 7 5 mssql ]02 1 3 5 3
postgre |02 02 1 3 1 postgre |02 033 1 3 1
mysql |0.14 |0.14 033 1 033 mysql ]0.14 02 033 1 033
sqlite 02 02 1 3 1 sqlite ]0.14 033 1 3 1

Fo@dmgdol Spgomo 36eb-3modgmBdgmmos

oracle |1 1 1 1 1 oracle |1 1 1 1 1
mssql |1 1 1 1 1 mssql |1 1 1 1 1
postgre |1 1 1 1 1 postgre |1 1 1 1 1
mysql |1 1 1 1 1 mysql |1 1 1 1 1
sqlite |1 1 1 1 1 sqlite |1 1 1 1 1

2odmgmgsmmm  ,moMgdgmgdol”  3@Go@g@oydol  3Gom@oGgHgso  ggdomeols
d6093bgemdgdo  mommgygao  Gogolmgol, sdolomgol Loko@ms bm@dsgobgdols @3-

AM®0 (1) g539mm mommgygeo 3 3Mog0l  gengdgbBgool bodmogembyg (W) Jgwgasw do-
3009d0:

0.03
0.05

a=| 0.41
0.41

0.12

@oGYSgegds (4)
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dg3oLGyg@men DBMS-oli {ggomo dgoscdgdols do@®oigdol dbgsgbo godmmgens
3903 gM09dgbol  dJobgogom: ,,839bJ30mbs@mds”, gl ymgds”, ,,xgoM900b0  3amo@-
QM@ ,Jo®dmgdol segomo™ (3b@. 3).

»00M 909 abol”  3@0BgMoydol aoobyomodgdol sbogrmaoom, hggb aodmgmgenom
3000M0GgA Y@ 3gJOH™Ogol 59630 yeo“-l Jobgogom. Igbodamgdbammdgdo®, ,, gl y-
905”300 b-3msBRm®mds”, ,,Fomdmgbol syomo (3b®. 4).

3bGogro 4. 3mbsig8ms d3bgd0l Js@mgol Lobdgdgool 3Gom@odgdgool ggi@m®@gdo

0.48 0.51
0.31 0.22
ax=| 0.09 as=| 0.1
0.05 0.05
0.09 0.1
RabJ30mb5amdS L )
0.14 0.14
0.14 0.14
as=| 0.14 as=| 0.14
0.14 0.14
0.14 0.14
SO0 b-3ans§Rm@mdyamds  Fomdmgdol swgogro

‘d9g3o020bmm do@®ois, Gmaol gg@gdo dgoagdbs DBMS 300@g00dgdols 3G 0m-
03 93900b 3gdBm®gdoliysb:

0.03 048 051 0.14 0.14
0.05 031 022 0.14 0.14
0.41 0.09 0.1 014 0.14 (5)
0.41 0.05 005 0.14 0.14
0.12 009 0.1 014 014

aobgobogmon go@mosb@gdo, GmwalsE goOm-gOmo 3G0@dgH09do 0sdsdmdl Yg®™
d60dgbgermgsb @menls DBMS-0li o®hggolol. dggoepobmm DBMS @03 g@0gdgdol dg-
oMEgdols dgoes (3bG. 5) s Is@G@doigdo DBMS 3d0@9009dgbols Tygoemo dgosmgdols-
3ol bbgoswslibgs 3@om@o@g@gomsb (3be. 6-8).

3b@ogo 5. dmbsgdms d5bgdols ds@mgol LobEgdgdol Jgos®gool g@odgdondgdols
0obsgs@Emdols 351dEsd0

860"?&23(%:““ RN NCEPN SbUbs
] 3M0BgM0ydol yogamgbs
1 936030 960dgbgemms
300dg@09dols gogagbs
5 bgodBomg@o 690@d®sma@0s
] 3M0BgM0ydol yogemgbs
9 dbodgbganrmgobo 36093690 mgobos
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3b®ogoo 6. DBMS 36089009890l Fygomo gostgdol ds@@oigdo ,0069d9mgdols”

3Gom@odgBom
A96Jcombsaado 3OM-3aod- Fom3mgdols
3@0HgB0dd0 QoG OYERo> ‘dgbisdan gbenmdgbdo bdragegds ROOIYmdS SEPOED0
©0M 9oy gdo 1 5 5 5 9
39bJEombsgnydo
‘dglodan gdbgnmdgdo I3 ! ! ! 95
‘dgbd gen gdo 1/5 1 1 1 9/5
gOOL-3aHBOG- I 1 1 1 9/5
dgenmods
Voddegbol 19 5/9 5/9 5/9 1

05{)?)09’\"0

3boogo 7. DBMS 360dg6093980L Fygomro Bgos@gdol 3sd@ogdo ,,d5bsbosmgdemgdol™
360003 gH6 (,,596]30mbsmmds” + ,,glBegds™)

396Jcombsanado 3O0b-3aod- | Foddmgdols
300HgO0d)d0 Q0GOYERO> ‘dgbisdan gdbanmdgbo dbdragegds ROOIYmds SOA0L0
00M 909 goo 1 1/5 /5 1/5 5
96Jombsgny@o

‘dglod@n gdbenmdgdo Vs I ! I 0

‘gl gen gdo 1/5 1 1 1 9

3OOL-3goBBm@- s 1 1 1 9
dgamds

Foddogbol /5 119 119 119 1
SOAQ0E0

3bGogno 8. DBMS 3608 g00939d0L Fygomro Bgos@gdols 3sd@ogdo 3Gom@odgd e
»7o03mgdol S0

. . e e o q96Jombsgny@o . o 3OOb-3as@d- | (omdmgdols
3903 gMhoygdgdo 006 goYm 9o Dybsdgngdeanmdabo ‘gl gen gdo OO Odo @30
0o 9dS 1 1/5 /5 1/5 1/9
796Jombsaydo
‘dglisdan gdbenmdgdo > ! ! ! vs
‘dgbergen gds 5 1 1 1 /5
3OML-3aroBBme- 5 1 1 1 s
dganmds
Fomdmgdols 9 5 5 5 1
SOAOED0
sbans  aodmgmgogmm  DBMS  dgesdgdol  3@0dgdogdgdol  mobsgs@domdols

39JB™O0  3G0m@0GgH Yo ,FoOImgdol syoeol dsbosbosmgdbangdol  @o@Mgdyagdom™,

dogomgdm:

0.17
0.12

0.3
0.29

0.13

bi=

(6)

>Ohgo 3Mom®o@g@ol dobgwogomn yggmsbg dgbogg@olo DBMS-ol ‘dglocdbhggew,
hggb god@ogegdm do@@oisl (5) b ggdBmdby.
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0.03 048 051 014 0.14 0.59 0.17
0.05 031 022 0.14 0.14 0.12 0.12
041 009 0.1 0.14 0.14 |X] 0.12 =] 0.3 (7)
0.41 0.05 005 0.14 0.14 0.12 0.29
0.12 0.09 0.1 0.14 0.14 0.07 0.13

dowmgdagemo odbs dgdwgao dgogagdo: PostgreSQL (0.284), MySQL (0.274), Oracle
(0.159), DBMS SQLiteDatabase (0.157), MS SQL Server (0.120).

sd@ogo,  gggmmobg  dglogg®olbo  DBMS, @mdaol  3@om@o@g@os  ®@0gb-
BoOgogm@o L, FoMmdmgdol saomols o®goyamgbol dobslbosmgdamgdby® s@oli mogoliyey-
o aologdigargdgeo 0d3m®@@Gols DBMS PostgreSQL. dowgdyano dgogyols dgdoamdo
sbogroboll ML 5gwbodbsgm, GmI 9n@m dgodo Oracle DBMS mebog omgdo@gds
00%3g8obosb SQLite-ls dgldyangdols s Fy9bJEombogny®o 330@s@gbmdgdols aodm.
DBMS-0l aomobod®gdol 300@g®m0gdgdol msbsgs@omdol ggd@m@ol godmmganols
d9degy  3M0m@odGgHom  ,{o@mdmgdols  @o®gdymgdol  sdobaslosmgdgero S0,
dogowgdm:
0.08
0.31
b=| 0.31 (8)
0.31
0.03

sObhgygao 3Mom@o@g@ol dobgwogomn yggasbg dgboggg@olo DBMS-ol dglombggsw,
hggb goddogegdm do@d@oisl (5) bz ggd@mmby.

0.03 048 051 0.14 0.14 0.07 0.36
0.05 031 022 014 014 0.30 0.22
0.41 009 0.1 0.14 0.14 |X] 0.30 0.14 9)
0.41 005 005 014 0.14 0.30 0.11
0.1Z2 0.09 0.1 0.14 0.14 0.03 0.12

dowgdaeo odbs Jgdwgao gogygdo: Oracle (0.36), MS SQL Server (0.22), PostgreSQL
(0.14), DBMS SQLite (0.11), MySQL (0.12).

SdMoao©,  yzgmoby  dgboggg@olio  DBMS, @mdanols  3@om@o@gdos  m@ogb-
BoO Yoo ,,Fom3mgool syomol woMgdbymgdol dobsbosmgdangdbg™ s@ol Oracle.

DBMS-ols  dg@ocgdol  300@g®0993900L  0sbsgodomdols  ggddm®ol  asdmmgenols
d9d©ga 300mO0F 9B Yo ,,FoMImgdol swaomo® dogowgdm:

0.04
0.15

b>=| 0.15
0.15

0.59

(10)

sOhgg@o 3GomAoRgHol Jobgogom yggmmsbg dglogg@olbo DBMS -ols dgbsdbhggew, hggb
35930 gd0 ds@@ozol (5) b3 ggdBm®by.



32 LSISBDIIR I LSObIN6(M LOSERI6(), GEORGIAN ENGINEERING NEWS, Ne7, 2022

0.03 048 051 0.14 0.14 0.04 0.26
0.05 031 022 0.14 0.14 0.15 0.19
0.41 0.09 0.1 0.14 0.14 |X| 0.15 0.15 (11)
0.41 0.05 005 0.14 0.14 0.15 0.14
0.12 0.09 0.1 0.14 0.14 0.59 0.14

dowgdaeo odbs Jgdogao dgogagdo: DBMS SQLite (0.26), Oracle (0.19), MS SQL
Server (0.15), PostgreSQL (0.14), MySQL (0.14).

Jgegaow, dogomgdm, Gmd yzgmmsbg dglogg@olo DBMS 3@om@o@gdoon m@ogb-
BoMgd@o  ,sdsbolosmgdgamo  moMgdygmgdol  [o@dmgdols saombg®  s@ols DBMS
SQLite d5bs. ©slggbgdom dgdmmsgsbgdymo dgmmeo dgodagds aodmgoygbmm yggersby
dglogg@olo DBMS-ols s@hggolsl, 3§ 30030l dobgogom.

3. @oliggbo.

V99mmegobgdygamo dgmmwo Jgodangds asdmygbgdygem 0dbosls oo 3®o@gmoydgdols
boggydggen by yggansbg dgbogg@olbo DBMS-oli dglodhggoe. dgegaol LobylEg ©sdm-
3000 0dbgds Ig@hgymo  3O0RgH0Ydgdol MomEgbmdaby s gJbdgdEol  3md3dg-
B9b30oby, GMIgeoi somgdls DBMS-I dg@bgygero 3@0o@g@03dgool dobgogom.

ROBIGSBIBD

L @ bos@o. 0g@sdJogdol sbognobols dgmmeo. —dmbimgo, Gowom jmdygbogsicogdo, 1993, 278 o3.
2. J- 3gaoblo. Ggmozoyg®o bobgdoli dodomswo jMo@Ggdogndgdo, IT Logodmgdgdols dobgogom —
»379@0bl Joblogmobyo®, 533-gogodmoligogno, 2015, 15 a3.

SUMMARY

SOLVE A MULTI-CRITERIA OPTIMIZATION TASK RELATIONAL DATABASE MANAGEMENT
IN ORDER TO SELECT SYSTEMS

Margvelashvili A.G.

Georgian Technical University

The paper deals with a methodology that makes it possible to select the optimal database management system
according to a number of criteria. These methods of analyzing hierarchies is used as a mathematical device in the
analysis of the database management system.
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SUMMARY

AUTOMATION OF BUSINESS PROCESSES OF THE ORGANIZATION THROUGH ERP SYSTEM,
BENEFITS AND PROBLEMS OF ERP SYSTEM IMPLEMENTATION

Kotrikadze K.O. and Khuchua T.M.

Georgian Technical University

Automation is the most important process for the future of development-oriented business, business process
automation is fast becoming a necessity not only for large organizations but also for businesses of all sizes as a
prerequisite for future success. Automation of business processes (BPA) of the organization - as a most
important process for the future of a development-oriented organization, includes a complex process of analysis
and selection of business process automation system needs for the organization, solving the process of
automation through the implementation of ERP system.

Keywords: Business Process Automation (BPA), ERP system, centralized information system.
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DIRECTIVE (EU) 2018/1972 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

SUMMARY

DETERMINING THE UNIVERSAL SERVICE COMPONENT OF A DIGITAL CONNECTION
Merabishvili M.G.

Georgian Technical University

In terms of improving the quality of life of the population, equalizing their capabilities, perfection and
development, universal services in the field of telecommunications, access to information resources, are now
among the generally accepted general mechanisms. The purpose of regulating the telecommunications sector is
to promote access to basic universal digital communications services in a generally established world practice.
Keywords: universal service, the frequency of the radio spectrum, numbering resources.
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Lodm@mm  Jgaol gogggmscos monmggee Lodgb@m gomggmolongol bogds
J3gd3mm dmEgdgeo gm@dygeon:

KPI foygos :100%*ZKPI Coobo * 3obmdgom Jowgdyano dggao — 3900 Iohggbgdgao
30030 dohggbgdgano — 390 dohggbgdgeno

RO@OIgasTdo 93Ebmdo 35M5dgB®o s@ol asbmdgom Jowgdyemo dggao, boem
©obs®hgbo  3oMsdgBMmgdo  dmigdgeos  LHsbps®@ol dogd. aoxg®gool brg@gdo  mo-
0mggeo  gamggmmobsmgol  oagbogro  s@ols  ETSI-L dogd  @sdm@s@m@oygao
333600

0go@ools  aslos@gomgdmo  asdmgmgogmm  30s]Bogyo  dogsomo — bdol
g9 mgdols Fomdomdols bsdmanmm  Jyars (Call Setup Success Ratio %). gogyerolbdmm,
0md  BAgbBodgool @AMl dowgdbymo dgogao ogm  99%. Ygdamd, GgbEoMgdowasb
domgdymo  gogy0  bes  Aomsgoygebmm  LEsbs@Bl  dogd  wowygbogn  Lg@golols
s>ddol sLIBodby o dgmey, godmgoygsbmm Lsdbmemm Jyans dobo Lgdgol Fmbgdols
dobgegom (3bGogoo).

3050390 8535000l g53mygebs bdmgsbo Ggmgamboobsmgols
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Lobmdo gomgyao — KPI KPI Lgdgolbols | ganslols
Rodoo dogogpo Ymbs Ymbs Jmbo
‘dgg0mgdols Foddopmds (%) o o 0 0 o
Call Setup Success Ratio (%) 85% 100% 31% 9% 40%
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L. aopoygobs Lg@golol s@]dol dol'dBodby:

99%—85%

KPI ULoPeolo dmgns =100 #[ -0/
Vyobo: Fases (100%—85%

|58 o)

2. Fmbgdols Bobodgds s Lodmenmm Jyemols dowgds:
KPI  Lsdmgnmm s = 93,3%31% *95% * 40% = 10,99 (Jyens)
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s  Jgmomo  LobEgdol dJmwoxoEodgds, osy@gmgg dbodgbgenmgsbos Gmd gl dohgg-
bgdegdo doJLodogy@o ™dogdB Mo ©s osbanml gbos sbsbogobgb IJmIbds®gdemols

dog® JLganol asdmELoe gdsl.
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SUMMARY

NEW NETWORK BENCHMARKING STANDARD BASED

ON ETSI RECEOMMENDATION “103 559”

Tkeshelashvili O.M.

Georgian Technical University

Radio Network Benchmarking has become a required practice for mobile carriers and telecom regulators. There
are several techniques for network benchmarking proposed by service providers; however, the disadvantage of
such fragmented approaches is that each has its own benchmarking processes, measurement practices, and
measured metrices. This makes it difficult for the reader of such reports to determine which mobile service
provider offers the greatest experience; essentially, they cannot easily interpret the data for their needs. In 2019,
ETSI introduced a new standardized network benchmarking approach based on the weighting and scoring
mechanism for KPIs. It included measurement methodologies, key performance indicators, aggregation
strategies, and network score computations. It aggregates overall network performance into one score (both
containing voice & data) in the range of 0 to 1000, this provides more efficiency to compare networks or
countries in a transparent way.

Keywords: Network Benchmarking, QoE, QoS, ETSI 103 559, KPIs, KPI Scoring & Weighting.
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SUMMARY

THE ARTICLE PRESENTS A SYSTEMATIC VIEW AND COMPARATIVE ANALYSIS OF THE FORMS
AND METHODS OF MATERIALIZATION OF THE RESULTS OF CURRENT SCIENTIFIC-TECHNICAL,
INTELLECTUAL AND CREATIVE ACTIVITIES IN THE INNOVATIONS ORIENTED HIGHER
EDUCATION INSTITUTIONS (AFTER-UNIVERSITY)

Khutsishvili S.A., Gasitashvili Z.A., Gorgidze D.A. and Khartishvili M.P.

Georgian Technical University

Materialization means, transfer and commercialization processes of the products created in HEI as a result of
implementation of innovative process - innovation, and / or the intermediate result of the innovation process (the result
of some stages), and / or existing inventions, patents, etc. for the purpose of receiving benefits. The process of
commercialization is related with implementation of the results, that are product of intellectual activities at the
university, including technology, in practice. It is understood that the results are new, have not yet been tested, or are
significantly improved and are in demand, although they do contain some risks. In article different schemes of transfer
and commercialization are considered and their comparative analysis is done.

Keywords: result of scientific and technical activity, innovation, innovation process, technology transfer,
commercialization process.
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SUMMARY

APPLICATION OF MODERN TEGHNOLOGIES IN THE SPHERE OF EDUCATION

Namchevadze Ts.V.and Bitsadze E.I.

Akaki Tsereteli State University

The article discusses MimioClassroom equipments of integrated complete set of the company Mimio interactive
equipments. They are: interactive support MimioTeach, copy capture of the process on the board —
MimioCapture, transferring equipment of the view copy on the board —MimioView, Pad MimioPad and testing
automation MimioVote. In the article there is mentioned that introduction of modern technologies in the sphere
of education principally changes teaching methodology, provides growing interest and involvement of each
student in the process of instruction. Application of intellectual technologies gives opportunity to teachers to
realize their ideas.

Keywords: MimioTeach, MimioCapture, MimioView, MimioPad, MimioVote.
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SUMMARY

MODELING A EUROPEAN OPTION WITH ADDITIONAL COMPOUND INTEREST
CONTRIBUTIONS

Makhashvili K.A., Tkemaladze G.Sh., Khechinashvili Z.J. and Dochviri B.M.

Georgian Technical University

Ivane Javakhishvili Thilisi State University

Solved the problem of pricing the popular European type option in the case of a multivariate binomial financial
market consisting of a quantity K bond and a single stock. It is assumed that the bond values are multiplied by
the compound interest rate on the coupons - more than one number. In the case of the built model, the risk-
neutral probability is defined, the generalized formula of fair price coke, Ross and Rubinstein and the buy-sell
parity formula are adopted. Recursive formulas for the fair price of an option, two-step binomial trees, and
formulas for calculating the minimum hedge are built into the n-step task.

Keywords: financial market, european option, fair price, minimal hedge.
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SUMMARY

IMPACT OF MICROSTRUCTURE ON LOCAL DEFORMATION AND FATIGUE

MICRO-CRACK FORMATION

Eterashvili T.V.

Georgian Technical University

The paper deals with current processes in low-cyclic fatigue (LCF) austenitic grade stainless steel used in
nuclear power plants. The work discusses, microstructural changes of (LCF): locations of local stress
concentrations; Plastic deformation current; The locations of the slip flats and the impact of the tabs on them;
Their relationship to the Schmid factor, grain geometry and topography is shown. The importance of the role of
microstructure in crack initiation and propagation processes is shown. The predominant sites for the formation of
micro twins, micro-cracks and nano-cracks, their location and the role of grain boundaries and carbide inserts in
these processes have been investigated. The relationship of microcracks to slip flats and grain boundaries. The
crystallography of the slip strips and micro-cracks is established, as well as their orientation with respect to the
macro and micro cracks.

Keywords: LCF, microstructure, crack initiation, stress concentratins, micro twins.
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SUMMARY

SCATTERED FIELD STRUCTURE AT COMBINED POWER SUPPLY OF FIVE-PORT
WAVEGUIDE JUNCTION/BRANCHING

Shengelia M.A., Xocholava D.Z., Beridze M.G. and Kevkhishvili M.G.

Georgian Technical University

The problem of finding the scattered field in a five-port waveguide joint with combined power supply is
considered. The obtained result suggests that by varying the power regimes, it is possible to change the
properties of the system.

Keywords: scattered field, five-port waveguide joint, waveguide systems.
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SUMMARY

THE MECHANISMS OF PERCEPTION OF IMPACT ARTIFICIALLY CREATED ACOUSTIC
RANGE ELECTROMAGNETIC FIELD IN LIVING ORGANISMS

Shengelia M.A., Beridze M.G., Xocholava D.Z. and Kevkhishvili M.G.

Georgian Technical University

The mechanisms of perception of impact artificially created acoustic range electromagnetic field in living
organisms by means of frequency and amplitude coding are considered.

Keywords: electromagnetic field, living organisms.
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SUMMARY

FROM HOMO SAPIENS TO ROBO SAPIENS

Namicheishvili O.M., Gogiashvili J.G. and Ramazashvili M.T.

Georgian Technical University
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doesn’t exist (yet). Much of what is pictured as A.L is just Statistics and advanced Machine Learning. The
purpose of this work is to twist the neck of the preconceived ideas and fantasies that surround Al today.
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SUMMARY

STUDIES OF RADIATION INFLUENCE ON RESISTIVE PLATE CHAMBERS FOR THE CMS
EXPERIMENT OPERATED ON AN ECOLOGICAL FRIENDLY GAS MIXTURE

Lomidze 1.J.

Georgian Technical University

The High Luminosity LHC (HL-LHC) phase is designed to increase the luminosity (number of collisions per
cm?/s) by an order of magnitude respect to the nominal LHC’s design value. The foreseen gradual increase of the
instantaneous luminosity of up 10 x 1034 cm—2/s during Phase I and Phase II of the LHC updates, presents
special challenges for the LHC experiments. The particular concern of this project is the CMS Resistive Plate
Chamber (RPC) detector system. During this period the CMS RPC system will be subjected to high background
rates which could affect the performance by inducing aging effects due to high radiation background. Another
big problem for gaseous detectors and in particular for the CMS RPC system is restrictions deriving from the
Kyoto protocol, the main components of the gas mixtures presently used in the Resistive Plate Chambers of the
LHC experiments will be most probably run out of production in the coming years. Nowadays, RPCs are
suitably operated with a three-component non-flammable gas mixture: 95.2% of R134a (Tetrafluoroethane
C2oH2F4), 4.5% of iC4H10 and 0.3% of SFe. In this paper we present the results of a study prototype RPC detectors
at Gamma Irradiation Facility++ (GIF++), which allows to expose prototype detectors to an intense gamma
radiation for a dose equivalent to the one expected at the HL-LHC. At same time eco-friendly gas mixture will
be used during of irradiation. Detector main working parameters before and after irradiation will be compared.
Keywords: Gaseous Detectors, Resistive-Plate Chambers, CMS Experiment, Large Hadron Collider.
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SUMMARY

GENERAL WASTE ACCEPTANCE CRITERIA OF A NEW RADIOACTIVE

WASTE MANAGEMENT FACILITY

Giorgadze I.S.

Georgian Technical University

Contrary to popular belief widespread development of industry throughout Georgia causes more and more
radioactive materials to be used and waste to be generated. Although according to international guidelines
generation of radioactive waste should be kept to a minimum, we are at the time unable to fully mitigate its
growth. After thorough examination it was concluded that Georgia’s radioactive waste storage does not satisfy
nuclear safety and protection conditions and its ‘radon-type’ burial site has its own slew of problems. The
situation is further complicated by limited radioactive waste treatment capabilities of Georgia. At the same time
according to Georgia’s radioactive waste treatment strategy for 2017-2031 a decision has been made to bring all
of the radioactive waste facilities together to a single location, by building a new multipurpose top-of-the-line
facility. The research conducted serves the purpose with following topics covered:

e Picking a location for future radioactive waste facilities

e Studying rising activity caused during liquid radioactive waste treatment

¢ Defining functional and operative criteria for storage and treatment facilities

o Devising general design of future facilities in cooperation with foreign experts

e Conducting preliminary safety assessment of future facilities and defining provisional criteria for waste
generation

Keywords: radioactive waste, waste acceptance criteria, storage, processing facility.
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SUMMARY

REVITALIZATION OF OPEN LANDFILL AREAS. PROCESS AND RESULTS

Gomidze M.Z.

Georgian Technical University

In developed countries, in fact there are no more uncontrolled open landfills, because of new waste management
strategy. Urban spaces, characterized by less landscaping and planting density, use modern systems to close one
of the most polluting factors in the landfill area and in return receive new, healthy green space and often become
a source of energy (biogas, electricity). The process of landfill closure and rehabilitation has yielded amazing
results in many countries. We think it is time to share the experience and start the process in the big cities of
Georgia.

Keywords: solid waste, recreational space
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0959600 goxgM9d g Loobgl, Gmdgemoi bgogds boswsydo, omasw Ygeols Ggsdiosdo
30960l Fymgdmsb ©s 0fg93L  Job  ©obobdy@gosl.  Sdo@mdsE, woaobps  G™I
boggoliog@genls 9bps 3Jmbogl Fyompysnd@o®o ggbs. [3]

©os boggoliog@genbyg bgwgdosh bmggegdo s gMobggergdo. obobo 0339695056
o> aobmoglbgdyamo  Lbgoslbgs @odol bo@hgbom, @mdggdoi Foddmowygbl @osgs-
gooms odmdfg93 dobgbl.

obg3g, 2obgomoMgdo s odsmysbgoms®gdya  Jg99696do g3mbmBogy®do gmbo
50d99@gdl  o5©5d0sbgdl  LoJdosbmds  ofo®dmml  bspoglogdgen  3maoambgdby, Go@
dmoiogl bodhgbols Lgds®szosl, wobs®olbgdsl domo dgdwaymdo owsdydaggdobomgols,
@53 bogg@mbolidgdiggeros  domo  xobdOmgermdolomgol, @oash  ©ogbs@olbgdgan
bomhgbdo bgwgds Jodoydo Fo@dmdsganmdols bo@bgboi. godmdobsdyg ofgwsb, bogg-
Logdgargdbyg 9339 ©obs@olbgdyamo bobom gbos bgogdmwgl dgs®o bocdhgbo, beam
B9O0BAMA0s 0yml dgdmmmdogno, Goms msgosb 0dbgl siEoggdymo yomgdg 3o@ms b
3bmggergdols Jmbggds BHgHo@dmaosby.

dgo®o bo@hgbol wodaol 3GmEgldo Fomdmolddbgds Lbgswslbgs @odol somgdo,
doo  dodol Igmsbo s 0fg93L  L3MbHbY®  5x8gmJgdgdl, bobd®gol. 3mbEGmenm
bogoglogmgebyg  dmbggo@oemo  Jodogdo bodhgbgdologsb godmogmes dogby  sodgdo,
Omdgwgdoi  Jodol dmdgogdom  gaEgmEgds osberml  dgdody  BgHodmmogdby  ©s
0{393b Lbgowolbgs Godol @osgomgdgdls. [3]

93063@Mmem,  dgdmygbeyosgo, ©os  bogogbog®gemgdolash doygbgdyeo bosbo
35093mbg 930 YAslo®  PoOYMRomos,  SIo@MIS3  aobgoms®gdyge  J399696do 9339
‘dgd9doggdgemo LEA®s@gao0m bpgds domo sby@gs o mobsdgodmgg Godol bopsgboy-
O gdom hobsigengds.

LoJo®mggeoml o3 g@sdolomgol dgodo bo@hgbols do@mgol 5—-10 Fanosbo ggads
9339 domgdygaro ofgl, slggg dgdygdeggogmos  3obmbdpgdmmds. dogbgosgs  sdobs,
930bHMAE@®  bogogbog@gm ool 3@mdmads gaarsgei oJHogGer wasl Jiggbol gggms
d9boods@o@gddo.  dosmydol  Iygbozodsmo@gddo  @os  bopaoglboydgmo  3menoymbo
seosdos  gobmoglgdyemo  km@mbol  @geAol  dodpgdsdgo. ogo 1965 Fanowsb
2396J30mbo@ 9oL s dolo Fodmmdo 19,2 3g]Bodl dmoiEogl. bogogloydga by dg@sbogn
bodhgbl  Fo@dmo@agbl:  dobs  (5%), @ommbgdo (2%), Jowsgoro s  Iyggom  (15%),
3m0gmomgbo ©s desb@dolbo (17%) dogdgol dogogbydo Loggbo (6%) JLmgoggdo (7%),
Aygogo o dgbobs (2%), Loddgbgdarm bod@bgbgdo (6%), Lbgs @Godol bo@bgbgdo (3%) wo
Oa5bg@o dosbogngdo (37%). odogg Iygboiodseodgddo sw@oibymos 120 mgombgdy®o
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96950 mgm bodhgbgdols aobmoglgbol seaomo. 3gMomeymse brgds s@bodbymo Gg@o-
BMA0go0l slyBmsggds, bodhgbols yo@obs ob ©sofgs [1].

domygdol Jmdgoo  bopoglogdgemo agadol dobgogom, 9339 ©obydygmo  9bos
04l dopa@sd ol Egdeg R9bdEombodgdl (sbogno bspogbsydgano, Gmdgeoi 39Gb-
og@do 5Tgbps xgM o@ Mol gl ys@oiosdo Jowgdygeo). Jagdmom  Hsdmgsysemo-
3900 4390 3O gdy@  Logombl, @mdgmoi @bowsw [omdmohgbls dobo ©sby®gols
Lolif@ogm syEomgdamdsl.

5900x8mHMbY  (o@ygb@oEos 1) dJmbodbygeos ©os bogoglog@gemo  3maoambols
RoOMmdols 3geoggds Fargbol dobgogom 2007-2021 (engdols 3g@omedo. dobo dsbd-
Boddo bOPS 30MES30M3OM3INAOG0YE0s  Jomsdol gobgoms®gdol, Gmam@oiss dmbsob-
e gmdol Loddo®mgobs s sbogno 3dgbgoemmdgdol omegbmdols b@ws, Gy®oliEymswe
390JBoMgds s Lbgs. dgo@o bo®hgbols do@gds 3ogdo@mdos g3mbmdogy®d 3gmogomgm-
dolmsb.  dgpodgbolomgol, aobgomedgdyar, domoaPgdmlogemosb  Jggybgddo 1 Ly
dobobangbyg 2,1 3o dgo®o bo@bhgbo a@mgogds wgdo, YBO®M Esdsedgdmbogemosh J3gy-
bgddo go 0,6~12 3y RBoOegdbdo IgMygmol. s@lgdymo LEs@olGozol dobgwgom dybo-
(303og0 @0 bodhgbol omEgbmded  Joens] bdomyddo 2015 Fanolbosmgol 65000 @Gmbs,
bogoe 2017 Fgaols 74800 Gmbs dgswpobs. [1]

0@alBGs30s L 350980l bogsglsg@gmo 3mmoambol dmEgmmdol (gsmgdsemds 2007-2021 §§

©0s bogoglog@gen 3m@oymbl s@ oJgl Fyosmaoyd@odo ggbs, Fargdol dsbdognbyg
o] 30099 goJBmdgool  bgdmdgogdom  Lbgowslbgs  @Godols  bo@hgbo  asboiwols

©g3055300L,  [o®dmJdboeno  dogbg  bogygdo  Lombg go  boswogdo  hogoobgds o
56067090 g@9bdol [yagol. s@lbsbodbogos, GmI @obsbangdygeo 39bJ@o bogogloy-
g0 3mgoambosb 1500 dgB@dos, @O®Igools Jmbobengmds Fyoel dgd0sb omgdl.
Logo®oygoms, @md dom dJog® dm3mggdyge (goedo dnbggo®ogmo 0dbgds dgo®o bombgbo-
©5b 2odmgmbogro Lombyg, sdo@md 3ganggsl Loko®mgdl doom dog® dm3mggdyer Fyoendo
@5 bogmogMgdgdo s Mo MomEgbmdomss godmgen gbogno.

50b0dbyan 3maoambbyg dgs®o bodhgbo wobs@olbgdoli ao®gdy bgwgds, Lgds@o-
Mg65do wosbenmdom 15-20 sesdosbos ©sbsddgdygeo, GmIgmmsi 53539 GgMoGm®sby
>dgm aobmaoglgdyao Logbmg@dgamo Labangdo.

A9O0BMA0s, OmMIgaoi glodogl @os bopoglsg@gal glsbrg@mgds domd@sgsen-
RQ9Omgbgdom godm@hgna, by@mdgbRol Jlgedo hodmge 3dsbl L dm@mbol ©ge@ol.
b@dgbRol  Jugemo Fomdmowagbls obLE®dgbdl  gg@m3ol d9bgd®ogo  3sdods@gdols
olo3ogoe. boo@ols bmdobodmgdol Logyydggemos 4 Fodol dsdo@s@o; dobmsb ghmew 87
Lobgmdbols g3@obggero, 2 Lobgmdols dydydfmgedo s 1 Lobgmdbol di39bodyg. dmdmbols
@S, OMIJE03 55305300 dod@ol® bofogos, 2osdxnMgb B@obggmms Momwgbm-
b0l dobgegom dgbsdy swyoml 035390L dgJlogols s ob@dsganol Jgdwgy. [2] Gmam®3
9339 owgbodbgm, mos  bopsglbog@gao  3meogmbgdowsb  dobmd@ogo  bpgds  dogby
500960L 25803935 d09M@To s adbBol [ymgdol ©sbodbyg®gds. yowsdn®gbo x®obgg-
gdo  doa®oi3oobsl km®mbol gmEslosb s@Lgdym  m@opmE@mage  Gdm®gdmnsb
hggdosh, Lowsi 0339090006 IFgdgd0m, dogdoms s aydydol Fymom, @mdgandoi
dglbodgoms 99339 goFgyeo ogml bogogboy@gmowsb aodmgmboano dogbg bogmog@mgdg-
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d0m  2ox9Mgdogmo Lombyg. dgbsdsdobse Logmbg gJdbgds 53 Gg@oGm@osby godmgygg-
dogno x0dgbol xobdOmgamdsl, g9bmembols.

3509301 65g03LogAgmo 3Eoambols 53Lobggmo GoE™Isboms

©0o  bogoglog®gano  3mgopambo  ao@es  0dols, @md  YIgomme  gbsbmg®gds
dpobs®g do@Ombol  gomadm@l s 60bdyg@gdl  Fyoal, dgdmyboywsgos ©s ol
3obdoganmdsdo o 0339090s Imbobergmdol  3ymgboano dlbgognagbs bmggano. dosmo
@doon o Iobobgrgmds 5dbogdl @dol bofo®mIl s 03390905, o@bodbymo  Rsi@o,
335993l Lodygomgdol gmdgom @md of godmgggdogo 3odydyzol @dolgeb bsfo@mdo
@dol  3OmEyJ@o  dogbgs  spsdosbobsmgol.  Gg@o@m@ools  sdlsbgger BmGmgdby
bomgnoss sbobyao bgdmm hodmmgmogno 3GMda gdyg@o Lsgombgdo.

oliggbols Lobom ¢bps gmdgom, GmI mos bogoglogdgargdo a®dgemgoosh 396 L-
39JB035d0 5@l [yodm @oogomgdgdol 03039 gdol, 5606d9@gol @ 9bdols Tyamgol,
3odmgmas 3ogbg 5009l o gimeEmao® Bmbl d33gmEe 59oMglgol sbenmls dwgdsmy
olobangdgddo, sbiggg o OOl Msdsdmdl 3aods@ols 3geoggdols s @ mdsae®
sMdMd>To. Mg3mdgboz00s, 930Mggmgboe dJmbogl os Pgmb®OEMEMm  bspoglboy®g-
gdols obydgs s domo hobsigangds mobsdgodmgg Hodol bogogbsy®gagbom, olyg,
OmamA3 9L 2obbm®Eoges s@sgOm JgggsbsTo. sbggg, dgdEodwgl bogsglboy@gen 3m-
0ymbgdbg Jmbggodogo dgs®o bodhgbols Gomgbmds ©s bodhgbo 9339 0gml ©obs-
@olbgdyeo Lobom, @obsi bgawo 9gbws dggfgml dmbobamgmdsdo mebol wmbol sdswm-
@gdom, Lsgomboli doldGodol goibmdog@gdom. dgomme, Joasd domygdolomgol, bg-
oldgd g gemo BoJBm@os dpa®swo asbgomstigdol 3gmbom, g3mbmdoggdo s ggm-
07900 mgoebsb@obon dgyglodsdms 5dag500 bopgoglog@gamol s@Olgdmds Jogsdols
QoM 9ddo, 0dols gomgoolifobgdom, Gmd dodwgds®g GgOoGM@os Jpos@os dom-
iﬁ)ogog{;\n%aﬁ)m;ﬁa&om > [o®dmoeagbl ©oloieg Robgymmmdsl gg@m3ol  3mb@obgb@o-
smgols.

RO0BIHOBIBS

L Jogns]d domydol 3gbogodsgmo@dgdol dg@os d9boEed seoyg@o bombgbgdol bymTanosbo agyds
(2018—-2022). 2017.

2. doodembol  ©gen@ol by@dgbGol  Fg@odmdool do@mgol ggads. mAasbobsios “Lodyim”
mndoenolo, 2021.

3. Sustainable Practices for Landfill Design and Operation. Timothy G. Townsend, Jon Powell. 2015.

SUMMARY

IMPACT OF OPEN UNCONTROLLED LANDFILLS ON THE ENVIRONMENT

(ON THE EXAMPLE OF BATUMI)

Gomidze M.Z.

Georgian Technical University

With the increase in the rate of urbanization in cities, there is a sharp deterioration of the ecological background,
which is caused by increased anthropogenic impacts. One of the aspects is the increase in the amount of
municipal solid waste and the problems associated with its management. For more than 50 years, scientists have
been researching the harmful effects of open landfills on the environment and creating appropriate
recommendations to reduce it. The topic is relevant, because the problem of open landfills in Georgia is active
and the goal is to present the threats, to understand the scale of the problem, On the example of Batumi landfill.
Keywords: solid waste, ecology, sustainable development, habitat.
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JORdI &ILMB30LS RS FOLO 303RIdSMHI H3IBNMBIBOL IMLOLRIMBOL  LOLITRO
VdoR3MBo@53380L LOLBIAOL  I3MIN30IA0 RS 303AMBOMRMBOIBO  S6ORNBOL
‘dIRIdISGO

bogn@sdy 0.6, a3g0efongmo @m.3., by@dsgs 5.5, gholmsgo ©.3.

Lodotmnggameml &9dbos9600 96ogg@Lodagdo
bodotmnggarmlb §9dboggdo 960390LodgHolL doe@mmIgdgmemmmaool  9bogg@lodgdo

LoJo®mggerml  3obmbdo  ,,Fymols  dglobgd™ aobboangaos  (yarol, @mameg
4dbodgbganmgobglio  dy9bgddogo  @gby@lol, owsdosbol, @bmggmms  bodgs@mbs  ©s
339600990 Loggo®ol s@lgdmdolomgol syiEoegdgemo s bodo@mggarml g3mbmdogols
3obgomadgdologols 9bogoey@o s g30®ggaglo, Lobogmabgm db0dgbgamds. 53-9
dybeno dmoiogl L3gEosmy®o Fysebsdygdamdol do@oms dobbgdls s 30MmMdgdl,
Lowoi  gobboanygaros  L3ggosgmy®o  Tyoamlbodpgdbammdols  gobbm@dogmgdolsls  dmbob-
gmdol Lobdgao s Logmygsabmgdgdm, obggg Lobmgemm-bsdgy@bgm  (ysmmdmds@s-
3900l 30bbgbobmgols  godmygbgdyamo gbs 0dbsl  ©sbobdy®gdols s  @obsygosby-
b0logob boodgome woiymo bgosdo®ygeo s dofolzgds Fymgdo, GmIgams bodolibo
b9690M03 Jamdo@gmdsdo ob Lomobopm  ©sdydoggdol Jgdwgy  dgglodsdgds  Lods®-
0ggeml  bobgamdfoxm LEsbps®@gdomn owygboa bm@dgdl. o3 bm®dgdols wsig0m
9bOYbgge gmgoao 0dbgds  s©sdosbol  xobIGmgmmbobomgols  Plog@mbem  aomgdm,
930D MR0M0  ©s  g3mbmdogyg®o  0bFg@glgdols dglsdsdobo  ao®gdml  @ogs, dom
dodol Tyaols ©oigs [1]-

2015 Gaool 6 ™Bmdddol 2015/1787 ggdm@omgd®ogol Logydgger by, xobd@mg-
ool Jbmgmmom m@asbobsiools boldgao Fyaol bo@olboli Lobganddmgsbgarmls d9-4
25dm3gdobs s dobo 3o@ggao sds@gdoom (WHO Guidelines for drinking-water quality, 4th
edition, incorporating the 1st addendum) goblob@gdgemo Gg3mdgbosi3ogools, ,s@sd0sbols
dobdo@gdolomgol gobgymgbogro Fymols bo@olbol dglobgd™ 1998 Fenols 3 bmgdd@ols
98/83/EC, slggg »bobmasmgdmogo xsbddmganmdols dglobgd™ Lods@mggaml 3obmbobs
s bydlbosmol/gbmgganol  bogggool  9gbgdemdol, gg@g@obodools s  d3gbsdgms

53306 gmEgdlol  Logydggenby  dgdydoggdgemos Lasldgemo (yemol bodolbols &gdbo-

3900 Agae5d9630.
Loldgeno Fyeol bo@olbol Bgdbogn®  @gasdgb@do  slobyaos dmbsbengmdols

XobdOngamdols @olisogo®, o©sdosbols dmbdos@gdolbomgol obgygmgboao Fyamols Lob-
dgeoo 25dmygbgdol  godaolosbmdbols s 9gbgdemdol b Ybggergmes [2-4].

LoJo®mggermdo dpobsdg b@sdolbs ©s ©gdgosl dofolgggds Fymgdl o0ygbgdgb
Joemsgd @gbmogolbs s dobo dodwgds®yg Ggyombgdol Imbsbargmdols Fyomdmdo@saggdols
LolBgdow. JOglmsgol dJmbsbargmdol s Lod@gfggerm  bmbols bOPsbmsb goHmsw
ol F9b®ogdo wygds Fysadmdsdopggdol gobgoms@gdols sy@omgdammds.  basldgano
Tyemol  (yomdmdsdopgdol Fyosdwgdo dwgdes@gmdl dpobs®g b@sdls ©s dpobsmy
0909055 59bgdl do@ol. Lolidgan-Lodgy®@bgm dobbgdolomgols  Tyoendmdo®oggds bme-
(309 gds  dobs®g b@sdolbs s ©gdgesl d0dgdsdg  asobmspagdygmo g Jldmme-
Bo3osdo dgmego 8 dody@wogoms s 7 dob@y@o oo, Loowsbsi [yoeo  dogdodmgds
bobdgan-bodgy@bgm Fyaobosmgol Imbsdbowgdger b@sd-I s b@SI-II  @gbgdgys®gddo.

b@od-1 o b®sd-2 @9bgdgno®gdo  aobmogligdyemos do@bgyanols dgboodsgmo-
B9Bdo, Lmgge owo Igmsbmaml dodpgds®g GgOo@dmaosby  @ggdsgbmsb. Loldgen-
bsdgy@bgem  FTyaolomgol dmbsdbswgdgemo Ggbgdggedgbosb (b@sdo I o b@sdo 1II)
Tyemol  Jeom@odgdom  ©odygdoggdogao  Fymol  Lobyxgdol  swgds,  ©o3mblgdggods,
90039000905, dgbobgs s BOSBL3MOEMgds bpgdmes Log@msdm@olm LFsbs®@ o
dgomeogom. Fymols Lobyxgdol Jodoyg®o s dog@mdomamaoyg@o sbogrobo Fomdmgdos
ISO  b@obpsd@yao dgmmeogzgdom [5,6].
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3boogo 1 basdo I s b@sdo II dgbgognsmgdol Fymol gzmjodoyco
Sbogobol Vggagdo

3odmbsggarggo dshggbgdgaro Lobmao bom@do@ogo bésdo I| besdo II
90090 | 5@> 9dgBHal | Ogbg@so00 | Ogby@sgeco
MG25bma 93303960 dohggbgdergdo
1 | 3933905 gas (Fyoo) 30509bo - 18 18
2 | lgbo o0 2 0 0
3 |399m o0 2 0 0
4 | gm0 a®opqglo |15 0 0
5 | bodwg@ogyg dg/ o 2 0.06 0.17
bmpowo dohggbgdagdo
6 | Vgomdowols dohggbgdgemo pH 6--9 6.98 6.98
7 | 39M3sbgobo@gmo gobygomds dp Oy/go 3 0.61 0.64
doGomopo 0mbgdo
8 |dobg@oaobsios dg/ o 1000 2769 3853
9 | byanggo@goo (SO ) do/ o 250 111.86 186.52
10 | Jenmcowgdo (CI) dg/ o 250 16.55 34.56
11 | oboligy do-933/e0 |7 395 5.64
12 | 3odm jomdmbo@gdo dg/ o - 120.17 96.99
13 | joen30990 (Ca) dg/ o 140 6048 85.7
14195960990 (Mg++) dg/ o 85 113 1648
15 | bs@®®ogdo (Na) dg/ o 200 1891 18.5
b50mg 96990 3033mbgbBgdo
16 | 53mboyydo (NHa)" do/ a0 - <0.08 <0.08
17| 6o @o@goo (NO3 ) do/ a0 50 7.74 9.59
18 | bo@d@o@gdo (NO2 ) do/ o 0.2 <0.075 <0.075
19 | 3mgogmlbggo@gdo (POLY) da/ @0 35 <02 <02
do g0 mga g39b@gdo
20| @wo@0Dbobo (AS, xs39@0) da/ o 0.01 <0.01 <0.01
21| gg90bgoli{goemo (Hg s@om@aobygmo) | I/ 0.006 <0.002 <0.002
22| 3odogd0  (Cd, xod9m0) dg/ o 0.003 0.001 <0.001
23 | 3s5baobygdo  (Mn, «s539@0) dp/ o 04 0.001 0.003
24 | menodgbo (MO, xs3960) dp/ o 0.07 <0.02 <0.02
25 | boggeo (Ni, xsd960) do/ o 0.07 0.03 0.03
26| Lgangbo  (Se, xs39@0) da/ o 0.01 <0.01 <0.01
27| L3ogngbdo (Cu, xs39@0) da/ o 2 0.001 0.001
28| Bggos  (Pb, xs39@0) da/ o 0.01 <0.001 <0.001
29| gHmeowgdo (F) dp/ o 0.7 0.13 0.13
30 | J®mdo (Cr, xod960) dp/ o 0.05 0.003 0.004
31 | bodoydo (Sh) do/ o 0.02 <0.02 <0.02
2| ogmos  (Zn,xsd960) da/ o 3 <0.001 <0.001
33| @g0bs  (Fe, xs39®0) da/ o 0.3 0.02 0.05
34| sgngd0bo (Al,xs39@0) da/ o 0.1 <0.01 0.02
35| Lognooydo (Si, xodgc0) da/ @0 10 9.86 995
36 | 300bowgdo (CN) dp/ o 0.07 <0.005 <0.005
37| Jeoemdo  bodhgbo  mogolggsao dp/ o 03 -05 03 0.38
G560 bogmogdgdgdo
38 | 39LBoGopgdol Loghimm d9diggarmds | dp/an 0.05 <0.0044 <0.0044
39 | bogmmd3dmoyJdgdo, xodgdo dg/ o 0.1 <0.04 <0.04
40| bgps30@ g oo >JBoymo | dy/a 0.5 <0.1 <0.1
bogmog@gdgdo sbombsJ@ogdgdo
41| JoomGdmgm@do (Vgsools | 9/ e 03 <0.037 <0.037
Jeoemdodmgdoliol)
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3b®. l-ol dmbszgdgdols dobgrogomn Fyemoli m@ogg  Lobyxol  {yogdswol dohggbg-
dgero  (PH=6,98) s@ol  bem®@IBoygmoe  ©sbsdggdo  bm®dgbol  go®amgddo.  3g@Mdob-
3oboB @0 gobygomds 2odmoygbgds (ysedo dgdzggero m@asbya bogmog@gdosms -
Lboggoligdanow.  bodgogem  39Mobaobo@yeo  ©odgobaggemdols 1 dp  gobpdowo  dosb-
@mggo0m dgglsdodgds m@asbyen bogmogdgdosms 1 dy bobBo@dopl. mydis bbgswslbgs
Vygoeboiaggool Tymgdolbomgol gl mobogodomdbs dglodangdganos dgoigoemml. 396-
dobgoboBg@mo  gobagomdol  dohggbgdgamo  godmoygbgds  dbmeme  Lom®ogb@oiome
‘Jgboggoligdas. Losbosgobme sgdygm Fyaols Lobyxgddo 3g@dobysbs@ymo gobygoom-
3> dgoygbls 0,61 I Or/gr s 0,64 3y O/gn, G5 bo@Is@ogmop slodggoo Lowowols

dobggom doggnmgbgds dogmosh Lggmsl (1dy O an) [2,4,6,7.8].

Tyemol LobolGols 360dgbgamds dgowygbl 3,95 dp-g93¢/cw (b@sdo I) s 5,64 dy-
93¢/ (b@sdo II), @o3 (ymol geosbiogogsiool dobgwgom dogzymgbgds  Lodygsame
bob@BL (4—8 I-935/ ) [2,6,8].

30MM3oMdMbsB-0mbgdols dgdggermds s@ol 120,17 dp/an (b@sdo I) ws 96,99
(b®sdoll), begoe Lygenags@-ombgdol 3mbi3gb@@sEos Jam@-ombgdols 3mb3gbd®sEoslbomsb
(16,55 dp/en o 34,56 dp/an) go@gdbom dg3s© domomos s dgopagbl 111,86 dp/en
(b®sdo 1) o 186,52 dp/eo (b@sdo II), mydizs bymas@-ombgdols 30bigb@®sEos @ o@g-
do@gds Lobdgano Fyeol Bgdbognco GgamsdgbBom ©olsdggd bo@ds@oye Lowowgls
(250 dp/em) [2,6].

Tyemol m@ogg Lobyxol Jodoygdo sbognoboli Jgwgagoosb godmdwobsmyg Lslidgeno
Vagomro  30gggmabgds  300OMoGOMbsGge-bgmgsdg@-gomEogdooh  Hodolb  Fgol
(be. 1).

dasgo@ [o®dmgdsl, dom do@ol Lolidgan-bodgy®bgem Fyodmds@oggdols Lo om-
dmgdl, bmgaols 399@dbgmdsl sdzm Fymol bo@olbol dods®m, bofogmd®og dobg@es-
0obo300l  goblsbogdymo Jmmnbmgbgdo. gobsowsh oo Gomgbmdol  JsGoengdols
‘d9933900 [yoeo go@ygmazom gogegbols osbgbls 3(39bs®gya ©s mEboge m®ysbob-
d90%g, Jo®dmgdol Fgdbmmmaosby s 3GmEyJiool bodolbby. shfemgdl wobsangdols
Fo@3mJdbols Jgo0gd0l 390agdby, 0§393L 3m@mbosls ©s boswogols @sdensdgdsls.

b@sdo I {gaol Lobxol dobgdogmobsizos Gmaos 2769 dp/ao, boeom b@sdo 11
Tyeools Lobyxol — 3853 dp/an (3bd. 1), o3 [yeol dobg@samobszool gansbols dobgo-
3000 d0g3mgbgos Lasdysam dobg@ogobgdymls.

domagby®o  bogmo®gdgdols dgdzggemmds m@ogg Fyeol Lobxdo o6 swgdo@gds
begdygmo© ©oliodggd 3mbi3gbB®o3ogol. dsi@m- s dogdmgan gdgb@gdol  3mb9b@®e-
(30900 bsgangdos Lolidgeno Fymol @gdbogydo @gaesdgb@ol dobgogom be@ds@ oo
slsdggdo Lowowggdols 360dgbgarmdgdby (3bd. 1) [2,6,8].

nogolyggomo Jem@ol bo@hgbo @omegbmds b®sdo I Fyamol Lobyxdo sGol 0,3
dp/eo, bogeoem  b@sdo I Fyaol Lobyxdo go — 0,38 da/an. dgogagdo  LHsbws®Eom
©sliodggdo bom@dol Bodaagdbdos (0,3-0,5 dp/em; 3bA. 1).

mOaobymo  bogmogdgdgdo  m@ogg  [ymol  sbogrobols  dgogagddo  dgz@ew
bogegdos beg@ym ©olisdggd 3mbi3gbd®eiosby (3be. 1) [2,6].

mM0gg  Fyeol Lobyxol dog@mdomammaon®o  sbognoboli dgogygdol dobgogom
o0bs, HMI boghmm gmeogm@dgmo dsddgmogdo, E.coli-ol ds]@gmogdo, gmaogs-
3900, Logndmbgans o Streptococcus faecalis-ol doJ@g®Hogoo o@ s@dmhbs. dgbmgoemygdo
5g0Mdgd0 S FogNmBoOYA0  5bogBmdgdo 37°C-by oG oeImhbs, bmaem  22°C-by
393050  sdogos  bo®IsBoggbom  slodggd Lowowgbg (100 3Fg/dew) o Jgoygbls
I dgo-do 1 3(9-L (3be. 2).

Joemsd  dyglmogols s dolbo dodpgdsdyg @gaombgdol dmbobangmdols  Lslbdgen
Tyodmdodoggdols LolEgdoe aodmoygbgds bdsdo I wo bdsdo I @gbgmgys@gdols
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Tyemgdo.  Losbognobme segdano ogm Jogosd @ylmogol Jodsgodgogols Jghols (b@sdo 1
9bgMggo00) s JoMbgyaols  dgbozodsgodgdol bmggmo  Jgmeos@ol (b@sdo I
9bg@3950M0) dnbobagmdol Lolidgano (yemoli Lobygdo. domo o@gds, ©s3mblig@mggds,
90039000905, dgbobgs o FMbL3MOEH0MgdS bgdbmws Log®msdm@oliem bESbs@Eymo
dgompogom. (ymol @g9d3g@sdcs, pH, Lodwg®ogy, gegddOmasd@s®mds, asblibogno
Jobgdoeol 9333980 mds aobolobmg®s Loggang 3m@EsGY@o 535M5@Mom: 3mboy]@m-
dgB®o Aqualytic-AL15 ©s Lodwmgmogol dbmdo Aqualytic-AL250. begem {yaols Lobygdol
Jodoy®o s Jogdmdomgmaoy@o sbogrobo Fo®dmgdws ISO LEsbos®@yeo dgmmo-
39%0m [2,6]

3b®omo 2. b&sdo I s besdo II dgbg@mgastgool Fyaol 8o30momemmpaon®o sbomobols Jgogegdo

Ne | a0dmboggenggo Lobmdo be@dsBogo besdo I| b&sdo I
dohggbgdgemo 9OMgE0 oMo 9dgB gl A9bgOggom0 | Ggbgdggeto
dogOmdomemaoyg®o dohggbgdangdo
I | Loghom goamogm@dgeo | 3§ 300 den-do | o ©ondggds | o os@dmhbps | o s@dmhbes
d5dBgMogdo
2 | E.coli 3Vg 300 dgn-TJo | o ©o03g90s | o6 omdmbbps | 5@ s@dmhbos
3 | 3gbogomygdo  sg@mdgdo | 3Fg 1 dao-do | 20 0 0
©> BogIRBHaOPG0 obog- | 37°C
Omdgdo
4 | 3gbmgomydo  osgdmdgdo | 3Fg 1 deo-Jo | 100 1 0
O FoggmAoA Mo obog- | 22°C
Omdgdo
5 | Streptococcus faecalis 3V 250 dgn-Fo | oG o0dggds | o6 smdmbbos | @ smdmhbos
6 | Salmonella 100 d¢n-To o0 50dggds | 0O 5@dmbbps | 0@ sdmhbs
7 | gmerogsygoo 6379 100 3gn-TFo | o6 wo0dggds | o se@dmbbws | o6 s@dmhbos

3b®. 3-0l Imbs399go0l dobgegom Fymol Lobyxol m@gsbmegd@ogzy®o dohggbgd-
gdo s Fysadool dohggbgdgaro (PH=7,12, 7.24) o@ol bm@dsGoygmo ©sbsdggdo
be®dgdols Godem gddo.

Losbogmobm  smgdygee  Fyamol  m@ogg Lobxdo  3g@dobpsbos@gmo  gobygomds
‘dgoagbl 0,64 3302/e0, @53 bom@Is@oygmsp wslsdggdo Lowowols dobgwgom doggmgom-
36905 dognosb Lygmsls (19302 ¢0) [2,6].

Fyeools Lobol@ol dbodgbganmds dgowagbls 5,75 p-g33/e (Lobxo 1) s 6,51 dp-
9339/ (bobxo 2), @o3 [ygmol geoslogogsiool dobgogomn dogznmgbgds  Lodygsenme
bobAL (48 dp-g33/a), @o3 Jglodargdganos O™  IgRow  2ob3odmdgdbyamo  oymls
3o 309d0L 0mbgdols 3mbEgb@@sEoom. Joaioydol ombgdol 3mbigbGMaicos 88,82 dy/an
s> 100.53 da/an bgg@o omgdo@gds dspaboydols 3mbigb@@dsiosl (16,11 da/en o 18,11
da/am), (bd. 3) [2,6,8].

30®M3oMdMbsB-ombgdols dgdiggmmds  os@ol 1885 dp/ew  (Lbobyxo 1) s 1854
(Lobxo  2), beoam  Lymgsd-ombgdol  3mb3gbd®szos  Jam@-ombgdols  3mbigb@@s-
30obmsb (22,78 dp/an o 31,42 dy/an) Jgoodgdom dgzdoe do@sgos s dgoygbls 145,04
da/ao (Lobyxo 1) o 166,47 /a0 (Lobxo 2), 09dzs bymas@-0mbgdbol 3mbigb@®sGos
o0 omgdsBgds  Lolidgemo  Fyamol  Bgdbogy®o  @gaesdgbGom  @oliodggd bm@ds@oye
Logowgls (250 dp/a0) [2,6].

Tyeools m@ogg Lobxol Jodoyg®o sbogrobol dggagdowsb godmdwobodyg Lolidgano
Fyomo  d0g390gbgds  30@OMo@dMbo@ym-lymas@g®-gomogdosh  Godol  Fyoals
(gbe. 3).

39060 g0 9B mysdBomgdammds Fo@mdmowagbl gergd@mao@gdols, doGomsw@ae
SO5M@obygaols  3mbgbd®oiEool  dosbanmggdom  ohggbgdganl, odo@dmd  godmoygbgds
Tyemol  dobgdomobsiools  dgbsgolgdemsw. d9bgddogo  Fysao  doGomswsw  denog@o
9 9JBOm@oBgool  bsdggms blbo®os, sdo@md  Lsldgamo Fyaol gym@o  gangd@®m-
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359GOMdS 256300Md9d7e0s dobgHogobsizoom 5by doGomswo ombgdol Gomgbmdom.
olgmo 0mbgdols Ygdggemds, Gmym@oig s@ols Fe(ll), Fe(lll), Mn(ll), Al(lIT), NOs, HPO4*
©> HaPOs, o6 sbpgbls 3609369amgeb aogangbols gengd@@masd@o®mmdstby, gobsowsh gl
0mbgdo dooo 3mbigbdMoEoom 0dgosmo agbgogds Lolidger FyoaTo [2,3,4,6,8].

Fyeools 3o@ggamo  Lobyxol dobg@smobszos Fmeros 390,1 dp/an, bogom dgmey
Lobxol — 4298 dp/em, bowem geg]@d@mysd@omgdammds 526,0 pUS/L3 (Lobyxo 1) s
579,0 puS/13 (Lobyxo 2), (3b®.3).

bd0m9b9@0 bogmog®gdgdol dgdiggenmds m@ogg Vymol Lobxdo o@ omgds@gds
begdygms© ©slodggd 3mbizgbB®eiogol (be. 3) [2,6].

dog0m-s>  dogMmgegdgb@gools  3mb3gbR®oEogdo  bogemgdos  Lolidgano  Fyeols

Badbogado  @gaesdgbGol  dobgogom  be@ds@Goymoe  olsdggdo  Lowowggdols
36093690 mdgdby (3bM. 3).

gbGoaoo 3. Jogns] Gybmsgol s 5®bgymol 89bozodseodgdob
bobdgaro Fyemol Jodoydo sbsgobol Bgrgygdo

Ne | godmbs3ganggo Lobmdo bra®dsBogo Jodog0dg0a0ls bmeggemo Jaom-

dshggbgdgamo 9OMGYE0 oM 9dg@ gL Jabs 11; | gmos@o (b@sdo I
(b@sdo I d9bg@-|G9bgdgeysdo)
399500) bobyxo 1 |Lobyxo 2
1 2 3 4 5 6
®25bme g3@ 03900 dohggbgdagdo

1 09939059 30slo - 18 18
(Fgog00)

2 Lgbo dogno 2 0 0

3 [p99m doEn0 2 0 0

4 |g96o0 30slo 15 <1.0 <1.0

5 |Lodwgtogy da/ o 2 0.17 0.46

bmaopo Johggbgdegdo

6 |Vyoemdopols pH 6-9 7.12 724
dohggbgdgemo

7 390356 sbs@ o da O2/go 3 0.64 0.64
Jobygomds

8 |aoblbogoo gobydoswo |dy/eo >4 83 8.5

9 | 99ddHmysdGommds |uS/13 - 526.0 579.0

do@omopo 0mbgdo

10 [3obg@ogmoboos dp/ o 1000 390.1 429.8

11 [ byeoegs®goo (SO02) | Iy/ao 250 145.04 166.47

12 | Jenem@owgdo (CI) da/ o 250 22.78 3142

13 [ bobol®g dp-938/ 0 7 5.75 6.51

14 [3000m350dmbs@gdo | da/eo - 188.5 1854

15 | 3oeodo (Ca) dp/ o 140 88.82 100.53

16 |3s5360930 (Mg++) da/ o 85 16.11 18.11

17 |6s@@ogdo (Na) da/ @0 200 23.05 20.57

b0mg 969G 0 3083mbgb@Bgdo

18 | 58mboydo (NH)* dp/ o - <0.08 <0.08

19 |bo@d®dsdgdo (NO3 ) dg/ o 50 7.65 9.03

20 | bod@odgdo (NO2) dp/ o 02 <0.075 <0.075

21 [ 3mgogmbgs@gdo dp/ o 35 <0.2 <0.2
(PO4*)




LSISANEIRLN bS06IN6H() LOSLELI60, GEORGIAN ENGINEERING NEWS, Ne7, 2022 97

dogmgangdgb@gdo
1 2 4 5 6
22 | wo®0dbobo (As, | dp/ g 0.01 <0.005 <0.005
x099940)
23 | 3903bmobfysao (Hg|da/am 0.006 <0.002 <0.002
>MoMMY5byen0)
24 | 3odogdo (Cd, | 9/ g0 0.003 <0.001 <0.001
x099940)
25 | 3sbyobgdo (Mn, | 3/ 04 <0.001 0.02
x099940)
26 |dmgodeybo (Mo, | 3/ g 0.07 <0.02 <0.02
x0999M0)
27 |boggeo (Ni, xs39@0) |/ 0.07 0.03 0.03
28 [bggmgbo (Se, | 3p/sm 0.01 <001 <001
xo99940)
29 | l3ogngbdo (Cu,| 3p/cm 2 0.003 0.002
x.099)M0)
30 |®dggos  (Pb, xod9@0) |d/a 0.01 <0.001 <0.001
31 | g@meogdo (F) dg/o 0.7 0.07 0.08
32 | Jemdo (Cr, xody@o) |/ 0.05 0.004 0.003
33 [bHodondo (Sh) By /s 0.02 <0005 <0005
34 Jogomos (Zn, xod9@o) | Iy 3 0.001 0.001
35 |@g0bs  (Fe, xod9@o0) |dp/a 03 0.01 025
36 | segdobo(Al, xodg@o) | I/ 0.1 0.05 <0.01
37 | Logooioydo (Si, | 3/ 10 6.7 6.5
x03960)
38 | 3osbowgdo (CN) da/ o 0.07 <0.005 0.006
39 | Jeomdo bombgbo | 3/ 03 - 05 04 04
mog0lgRs@0
mO5b@o bogmog®gdgdo
40 |39LBoEowgdols da/ o 0.05 <0.0044 <0.0044
Log@oem
3993980000
41 | bogomd3tmwy]@gdo, |da/e 0.1 <0.04 <0.04
x539G0
42 | bgros30@yms© da/ o 0.5 <0.1 <0.1
>JBoydo
bogmog®gdgdo
>bombod@oy®gdo
43 | Jeoeodmgm®do dp/ o 03 <0.037 <0.037
(Fyemols
Jeoemdodgdoliol)
nogolyggomo  Jam@ol  bo@hgbo  Gomegbmds 3o m@ogg  Fymol  Lobyxdo

(04 3p/em) bea@IsBoygase obisdggdo bm@dol go®aagddos (0,3-0.5 dp/em; 3b@A. 3) [2,6].
m®0g9 Fyeol Lobxol dog@mdomemaoyg®o  sbogmobols dgogagdols dobgogom

©oEy0bes,

“md

Log®Monm

3O 0RMAIYE0

b5JBgdogoo,

"E-coli"-ol  do]BgMogdo,

30053960, Logdmbgens s "Streptococcus faecalis™-ol  ds]Bgdogdo o@  s@dmbbws.
gbmgomu@o 5g@mdgdo ©s GogumAoBY@A0 obog@mdgdo 37°C-by 5@ o@dmhbrs, brgne
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229C-by 39300 ©sdSE0s bedIo@ 039500 ©olodggd Lowowgbyg (100 379/0@) ©o Fgow-

396L 13g0-To 1 3(9-b (3be. 4).

gbBomo 4. Joamsd Ggbmsgol s ds@bgymols Igbogodseodgdol
bolidgeno Fymols dog@dmdommempondo sbsgmobols goggdo

Ng godmbsggenggo Lobmdo be@dsBogo Jodsgsdgomols bmegggemo
dshggbgdgano 9OM JYE00 ot 9dgB gl Japs 11; (b@sdo 1 | Jymemosdio ;
AH9bgHgnemo) (b®odo I
Lobyo 1 M9bgM395M0)
Lobyo 2
dogOmdomemaoyg®o dohggbgdargdo
1] bagdHhomm Vg 300 Bgo- | 5@ ©s0Tggds 5@ >@dmhbs 5@ >@dmhbos
JME0BMGIE0 ‘do
b5JB9M0gd0
2| E.coli Vg 300 Bgo- | 0@ ©o0dg9ds | oM smdmhbos 5@ >@dmhbos
‘do
3| 3gbmgoamado Vg 1 9e-d0 | 20 0 0
29MMdgd0 ©s 37 °C
B4 ILH>OI00
obogdmdgdo
4| 39bmgomey@o Vg 1 8en-To | 100 1 1
59Mm™Mbgd0 s | 220C
B4 ILH>OI00
obogdmdgdo
5 | Streptococcus faecalis | 3Vg 250 dgo- | o® ©s0dggos | oG s@dmbbos o6 s@dmhbs
‘do
6 | Salmonella 100 dgo-do 5@ o0dggds | 0@ sdmhbws o6 s@dmhbs
7| 300554960 63Vg 100 deo- | o ©s50dg9ds | 0B s@dmhbos o6 s@dmhbes
‘do
Joemsd @gbomsgolbs s Fo@bgygaols dgboodsmo@dgdol bomggmo  Jyoeos@ols
dobobengmdols  Lobdgeno  Fyarol  ggmdodogdo s  dogdmdomemaoyg®o  3genggols
dobgogom, sbggg  bosdo 1 s bAsdo I dgbgmgys@gdols ymol  gzmdodogdo s
dogOmdomamaoyg®o  ggamggol  dgogagool  dobgogom  Fymol bodolbo [HORICING

25dmygbgbdol bo®olbl ws Laldgemo Fyanol
[2,35456]'

‘dggbododgds opagboan Lolidgar  Fyemow
A9dbogydo Ogaesdgb@omn wolisdggd bm@mdgdls

ROBIGOD VDS

L bodo@mggeml gobmbo ,fymol dgbobgd™, Ne 936, 25/X1,1997.

2. bolbdgemo Fyaol §gdbogn®o @gaasdghb@do; Lojodmggeml dmsg@dmdol woeagboagds Ne58;
2014 Faool 15 0sbgoto, J. mdogrobo.

3. DIRECTIVES DIRECTIVE (EU) 2020/2184 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 16 December 2020 on the quality of water intended for human consumption (recast) (Text with
EEA relevance. THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,
23.12.2020

4. LoJodmggeml bgosdodgemmo Tyamagdol ©s606d9@9gdobagsb ©o3gol Ggdbogy®o Ggaasdgbdo.
boJodmggermlb dmsg@mdols woygboangds 425, 2013 Fenol 31 ©g393d960, J mdogrolbo.

5. Fygeool Lobxol segdol Lobogodgmmo {glgdol @Ggdbogydo @gymsdgbdo.  Loo@mggmmls
dooghmdols oy gboangds Ne26; 2014 Fanols 3 osbgodo J. mdogrolio

6. ®omun I'.C. Boma. KoHTposb XuUMHUECKOH, OakTepwamHOW W paguar] 0e30macHOCTH IO
HapoJHBIM cTaHmapTtaMm. -Mocksa: 2000, 839 c.

MEXTy-
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7. Lods@mgganml dOmdol, xobddmgmmdols  ©s LmEosgyg®o ©o3gol dobolGmols  d@dsbgds
297/6 ,,poM9dml bodolbmd@ogo dpamds®gmdols be®dgdols @od@goigdol dgbsbgd® 2001 Fanols 16
5330L3m; 3mblmmowo®gdymo gg@los.

8. CymaramBunmu ['JI. Twapoxumust I'py3um (mpecHele Boabl). -TOwmucn: TOwmmcCkoro YHuBepcutera,
2003, 399 c.

SUMMARY

RESULTS OF ECOCHEMICAL AND MICROBIOLOGICAL ANALYSIS OF THE DRINKING
WATER SUPPLY SYSTEM OF THE POPULATION OF RUSTAVI AND ITS SURROUNDING
REGIONS

Nikuradze T.R., Gverdtsiteli L.V., Surmava A.A. and Eristavi D.V.

Georgian Technical University

Institute of Hydrometeorology of Georgian Technical University

The results of ecochemical and microbiological research of the population of the city of Rustavi and its
surrounding regions are discussed. Based on the results of chemical analysis of water samples, water belongs to
hydrocarbonate-sulfate-calcium type water, and according to the mineralization class, it belongs to the average
mineralized water. According to the ecochemical and microbiological study of the drinking water supply system,
the water quality complies with the norms permitted by the technical regulations of the drinking water.
Keywords: drinking water, ecochemical and microbiological research.
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9R06503 5@SAOL TdoRLS RS BL3IGIR R565R3JIBT0 390390 IBSRISOL
3565V0RISOL H0CGL300)0 IMKRIKO

6039059y 00.0., 3390Fongmo @.g., by@dogs ..

Lodotmnggameml &9dbos9600 96ogg@Lodagdo
Logo@mggeml Ggdbogndo 96ogg@lodgdol dopdmdgdgmdmmmyools 0blGodydo

A9dboga®o  Agamsdgb@doli  dobodogry@o  dmmbmgbgdol  asmgsemolfobgdom
bgesdodgmo [ymgdol bo@olbo aobolsbmg®gds domo  Jgdowygbermdols s mgoly-
d900l dohggbgdagdols o gbom, MmImgdo bsodgome 9b@OYbggmymagh  Fyolo-
390@mdol  bganlbsgdgan  300mdgdls s dJmbobagmdols xobdMmgmmdsl.  bgdoldog-
@0 5b®M3ma9bymo JoMEsdo@o sb 0Modo bgdmJdgogbom  yodmfggnmo dofolgzgds,
09 bgpsdo@ymo  Fymol s@Lgdymo ba@obbols  gogs@gbgoobsl s Fyamol Fys®mg-
0L ©sd0bdy@gdols bOoliols  dJmbsbargmdobsmgols  oyymbgdarog 9bws 0dbgl dofm-
©gdgeo begmo  o0bgm®dsigos, obiggg  yggees 0d @mboldogdols ©s  Lododm @hggg-
b0l dglobgd, GmIgeoi 9bes aods®Egl Fymol w©obdobdy®gdbomn gsdm{gggmo godym-
Qomo bgdmJdgogdolsgsb sls@agsw [1,.2].

bgosdo@gemo (ymgdol ©sdobdydgbols dglolfsgmse, dwobsdol wobgdols dodom-
0gagdoon  Fyaols s glggdygmo  ©sbsagdgdol @sdsdobdy@mgdgemo jmd3mbgb@gdols
3M6396HMs30sms gobofomgdols  goblobwg@ols  mobodgdmgy dgmmel  Fomdmowygbls
domgdo®ogy®o @oibgomo dmpgamodmgds, GmIgebsi Logydgmse goggh 9Jl3gM0dgbd -

o 33 ggol dggagoo, sbiggg do®MyMoxoygmo s dnEammmaoy®o  dmbszgdgdo.
979390 20093mTdo  bogmogdgdol  gos@obo-oggbools  s@SLFSE0Mbsgy@o

FOxg0g0  Lodgobbmdogngdosbo gob@maagdol gsdmygbgdomn dmegamo®gdygeos dpobsody
b@sddo ddodyg IgBomgdol aobsfoamgds bmggao msds@olowsb dpoboyg d@3gotmsb dolbs
990 mgdodyg. 3dodg  IgBomgbol  Fgo@mlb  Fo@mdmowagbgb dobsdg dodoggdobs @
0909051 ©sb0bdyMgdymo [yagdo. Jnwgmomgdolsmgol dwobodyg bsdo woygmaomos 3
300Mb0mo©  JOma3oMMgob [Oxog 1dbgdo. mommgymo ¢obolomgol godmygbgdyaos
dobo@ol dobobosmgdgero Jo@OME M@0 35M539HMgdol bodygogm Faoydo dbodg-
bgermdgdo. sdmEsbols Lofgol 3oMmmdow godmygbgdyamos gdldgozogdo 3geggol dmbs-
(3999%0. dowgdyeos Jobyobydol, sepygdobolis s gobol 3mbi3gbG®oiEools dobsfoggds
dobs®g 357ogg@sl, ©gdgosl s b®sdol 4dbgddo.

dpobo®g bOsdo  Fo®dmowygbl s@dmbsgagn  LoJo@mggaml  d@gbsdo  Fyeols
9O0-900 dJo@omse [yodmb. ol 0b@gbloyg@oe asdmoygbgds Lolmgmm-Lsdgy®bym s
Lsd®gF39e0m  ©obodbyemgdom. odoGmd dobo  Fyaol  bodolbol ©oEgs oG yoy®
Lobgedfogmgddog ggmmmaon@ 3Omdagdsl Fo@mdmomagbl.

2obgomedgdyao  Jg94b900lL  ao®gdmbisdiego s Fysgms dgy@bgmdols m@yo-
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SUMMARY

NUMERICAL MODEL FOR THE DISTRIBUTION OF HEAVY METALS IN THE WATER AND
BOTTOM SEDIMENTS OF THE KHRAMI RIVER

Nikuradze T.R., Gverdtsiteli L.V. and Surmava A.A.

Georgian Technical University

Institute of Hydrometeorology of Georgian Technical University

Investigated by mathematical numerical modeling of the kinetics of the spread of pollutant components of water
and bottom sediments in the direction of the Khrami River in the case of stationary sources of pollution.
Keywords: Numerical modeling, distribution of iron, aluminum and manganese concentrations.
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SUMMARY

EFFECT OF HARDNESS SALTS ON THE Z-POTENTIAL AND CONDUCTIVITY

OF NATURAL WATER

Bibileishvili G.V., Mamulashvili M.A., Butchuzi T.G. and Kakabadze E.G.

Enginering Institute of Membrane Technologies of Georgian Technical University

The paper discusses the effect of the concentration of Ca2+ ions obtained by dissociation of salts in natural
water on the Z-potential and conductivity. The study showed that the increase in electrical conductivity of the
analytical aqueous solution depends on the increase in the concentration of ions and temperature in the solution,
with the negative Z-potential decreasing with the increase in the content of Ca®* ions.

Keywords: aqueous solution, hardness, electrical conductivity, ions, concentration, Z- potential.
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SUMMARY

THE PROBLEM OF UNPLEASANT ODOR IN DRINKING WATER AND METHODS

OF ITS ELIMINATION

Soselia M.T.

Georgian Technical University

Odor problems in drinking water have been addressed more and more by water utilities around the world. A
number of studies investigated that the major compounds that cause these odor problems in drinking water are
produced by cyanobacteria and actinomycetes, causes fishy and musty odor. Although this unpleasant odor can
be detected by consumers, currently, there are no regulations on these compounds. The most successful
treatment technologies used by most water treatment plants to remove odor from drinking water are
granular/powdered activated carbon6 advanced oxidation processes, biofiltration, and other integrated systems.
However, these methods are very expensive to install, maintain, and operate. For current and further studies,
more efficient and economic odor control technologies in drinking water need to be addressed and investigated.
Keywords: unpleasant odor in water, cianobaqteria, activated carbon.
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SUMMARY

TECHNOLOGY TO GET RID OF UNPLEASANT ODORS USING ASCANA CLAY
Bagration-Davitashvili A.N. and Soselia M.T.

Georgian Technical University

The paper discusses the removal of unpleasant odors from water by means of Askana clay. A scheme is
proposed according to which a new node should be added to the water treatment plant in which Ascana clay
powder is used as a coagulant. Coagulation takes place in a hydrocyclone where this process is faster and quite
efficient.

Keywords: water purification, coagulation, Askana clay, hydrocyclone.
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SUMMARY

RESULTS OF THE STUDY OF GASES IN MINERAL WATERS OF THE NABEGLAVI

Maglakelidze A.V.

Georgian Technical University

Gaseous composition of carbonic acid soda (bicarbonate sodium) mineral waters from production wells of the
Nabeghlavi deposit have been studied for the first time. The paper presents results of a one-year, seasonal survey
of gases in the water. The study of chemical composition of the gas mixture was carried out in SST ISO/IEC
17025: 2017/2018 certified laboratory. Chemical and chromatographic methods were used. The qualitative and
guantitative composition of dissolved and spontaneous gases in water have been studied, the volumetric
percentage content of each component - defined. Along with the dominant carbon dioxide (CO2) the gas mixture
contains oxygen and nitrogen. Other gases were not found to be present. Such composition of gases does not
affect the quality of the water and meets requirements set out for the Natural Mineral Water category in both the
national regulatory documentation and the EC Directives [Technical Regulations of Georgia - Ne719;
COMMISSION DIRECTIVE 2003/40/EC]. The paper describes behaviour of the chemical composition of the
gases in the water based on information presented in the reference sources and results of the seasonal survey.
Seasonal study has shown stability of the qualitative and quantitative data for the gases. The results of the study
has not shown correlation between the chemical composition of the carbonic acid soda water and the quantity of
the gases present therein. It has also been shown that content of carbon dioxide in the mineral water differs by
individual wells. As described in the article, these is due to peculiarities of genesis of the carbonic acid soda
waters and related gases, the structural factors of the Middle Eocene volcanic rocks. The paper shows
importance of the findings of the survey for the further development of the deposit; the role of gas genesis, their
qualitative and quantitative characteristics, and water gas-saturation criteria in identification of the mineral water
outcrops.

Keywords: Nabeglavi, mineral water, spontaneous gas, carbon dioxide.
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SUMMARY

STUDY OF DMANISI MINERAL SPRING

Omiadze Kh.J.

Georgian Technical University

The object of our study is near the village of Boslebi in Dmanisi Municipality Pure healing water "Dmanisi".
Dmanisi mineral water is groundwater, which is chemical with specific features of composition and physical
properties characterized. It flows on a mountain slope with several exits and flows into the river Mashavera. The
water is cold (temperature + 7.9 © C). pH neutral 7.8. Characterized by low ineralization and high organic
content (*M 0.6 mg / L). Dmanisi water belongs to hydrocarbonate-calcium-sodium type, not distinguished
containing micronutrients. Leading in gaseous composition the components are nitrogen and carbon dioxide.
With ionic-saline composition Dmanisi water belongs to the waters of surface origin. geochemical and of
balneological purpose is not interesting. According to Georgian legislation, Dmanisi mineral water is included in
the list of water bodies of the therapeutic category, combined and In the form of mineral water for internal use.
Its healing it is used for the following diseases: nephrit, pyelonephritis, cystitis, prostatitis. The Dmanisi healing
water was last explored in 1975. Repeated study of Dmanisi healing water is relevant to those on the sense that
interest in the said water is weakened and not researched over the years. At the same time, it is interesting that
the miners operating in the region- the impact of the active operation of the processing company "RMG
GROUP". Chemical analysis was conducted at the National Environment Agency of the Ministry of Agriculture
In the Air, Water and Soil Analysis Laboratory. Analyzes showed that Dmanisi mineral water Physical
properties and chemical composition are maintained. Also the type of water is unchanged and it belongs to
hydrocarbonate-calcium-sodium type.

Keywords: mineral spring, Dmanisi mineral water,
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SUMMARY

STUDY OF THE QUALITATIVE INDICATOR OF THE PROCESS OF OPENING THE POLYMER
COMPOSITION AND MATHEMATICAL MODELING OF THE RESULTS OBTAINED

Bibileishvil G.V., Ebanoidze L.O., Kuparadze L.P. and Javashvili Z.D.

Engineering Institute of Membrane technology of Georgian Technical University

The article presents a study of the qualitative indicator of the polymer composition process by the nephelometric
method. Under conditions of changing the concentration and temperature of the polymer composition, the
turbidity of the solution that opens to obtain membrane nanomaterials and the specific capacity of the membrane
are determined. On the basis of experimental data, a mathematical model for planning an experiment was
developed, with the help of which the results of a minimum number of experiments were obtained with sufficient
accuracy.

Keywords: polymeric composition, polymer solutions, dissolution process, turbidity, membrane, temperature
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SUMMARY

INVESTIGATION OF THE INFLUENCE OF MEMBRANE STRUCTURE FORMING POLYMER
ADDITIVE ON QUANTITATIVE CHARACTERISTICS OF POROSITY

Bibileishvil G.V., Gogesashvili N.N., Kezherashvili M.G. and Kakabadze E.G.

Engineering Institute of Membrane technology of Georgian Technical University

The paper describes the effect of the additive polyvinylpyrrolidone on the porosity of membranes obtained from
the same percentage of acetatecellulose, polyester sulfone, nylon 6,6 compositions.Studies have shown that the
addition of 10% by weight polyvinylpyrrolidone to 12% acetate cellulose, polyester sulfone and nylon 6,6
compositions increases the porosity and productivity of a polyester sulfone-containing membrane.

Keywords: phase inversion, microfiltration, cellulose acetate, polyethersulfone, nylon 6.6.
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SUMMARY

RESEARCH OF MICROFILTRATION PROCESS UNDER CONDITIONS OF SEDIMENTATION ON
MEMBRANE SURFACE

Bibileishvili G.V., Kezherashvili M.G., Gogesashvili N.N. and Javashvili Z.D.

Engineering Institute of Membrane Technology, Georgian Technical University

The nanoparticle analyzer studies the size and percentage composition of suspended particles in natural waters,
which determine the water turbidity of 1, 5, 10, 20 NTU. When studying the process of microfiltration in the lami-
nar regime, the composition of natural waters leads to the formation of deposits of various three-dimensional
structure, relief and thickness on the membrane surface, which affects the specific performance of the membrane.
Keywords: nanomaterial, membrane, microfiltration, structure, particle size.
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SUMMARY

THE MAIN ELEMENTS OF AN AUTOMATED SYSTEM IN A DAIRY FACTORY

Menabde T.R. and Otkhozoria N.K.

Georgian Technical University

Programmable logic controllers, sensors and printers form a single programmable control system. However,
there are components of the management system that make the control mechanisms more efficient. It is a
continuous control system, discrete control system, computer processes and supervisory control.

Keywords: automation, logic controllers, digital control, analog control, monitoring.


https://repository.unsri.ac.id/view/subjects/TS183=2EG76.html
https://repository.unsri.ac.id/view/subjects/TS183=2EG76.html
https://repository.unsri.ac.id/view/subjects/TS183=2EG76.html
http://www.springer.com/series/1412

LSISANEIRLN bLS06IN6() LOSLELI60, GEORGIAN ENGINEERING NEWS, Ne7, 2022 139

B0D0MKRMANIGOR RO@IJFIR0O 1LOZN6RKOL YIMOL 3OLOKRIBSR HOBSLOBLOL
35R533Td3380L 3MAIRIILIG0 BHII6MRMAN0L dS6LOR3S

>g5Jodg 5.0, Lodsdy .. d90dgbodgomo 0.3.

Lodotmnggameml &9dbos9600 96ogg@Lodagdo

hggbo Jgggbol sa@mLaddgfggerm  3mddggdlbo 59 m0sbgdl bgmmgobo 3y @ey-
G960l Jmdgbgdol, bgmgdol [o®Imgdol s I3gbodgymo bgmol Lbgowslbgs Lobol
30mEYJEose  gowsdydeggool LgJdm@l. bgmmgebo 3Egbsdgymo byoagyemols  jmds-
m9Jby@d  Aosedydeggdoby dododmymo IgEbogdgmo ggengggdo  bOwol domogro bo-
@olbol  3Jmby 3OmEYJBgool slm@FH0dgbEL s [o@dmgdol g3mbmdogy® 95390 9-
AMdSL.

Lbodobwo  Fo®Imowygbl 390L3g]@oge Moz Rb3090  Bobommmyoyg@oe
QoMo IOEgMgeb 9@ I@sl, dmdgamog bofgobo  byeaggmos Idsgomo sg3o-
b0 @ Bgdbogydo 3OmEy]@ol dobswmgdsw.

Lodobwols doMgmoEsb hobolsbol aodmymegs Fo@mdmoagbls gOm-gHhm yggesby
3609369 mgob  Bgdbmmmaoyg® m3gMoiosl, 0dwpgbop @sdwgbswsi dolbo  989JBYOMbS
360dgbgarmgob  aogargbols obrgbl domgdymo 3OmEyJiool dmgamo Sl E0dgb@ols
bo@olbols dohggbgdangdby [1].

Bobomemyog@o mo@gdygao Lodoboli bgmobls s bogggdo damEol dobowmg-
o hobobobols dmIbogdols Ggg0dgdols aogangbols wgBsmy®o dglfogaol dobbom
dmgdyge bsdydomTo osbylGos  hobsloboli 0g@Im-sds@gbosbgdgammo  ©sdydoggdols
B9dbm@maoyg®o  35M539BMgbdo:  obsgnol  Bgbosbmds, 3GmEgLol  Ggddg@s@yds  ©s
boba@danogmds. gJbB@sdo®gds gobbm@Eogmes  3gdlsboms s gmsbmenomn  gsdm@s-
AOGog@  300md98Tdo s 53 MO0 godblbgmmobsmgol dowsfyws hHobsbobols mg®Im-
©535¢gb0sbgdgamo wsdydoggdols  @ggodgdo:

— 39dbobom gJbB@s30Mgdolmgol: dobognols Bgbosbmds 10%; Fgddgds@ygds 90 °C;
30m3gbol boby@darogmds 60 (ymo;

— 9msbmeom gdbE@sdo@gdolbomgol: dobogols Bgbosbmds 8%; @93d3g@ms@yds 60 °C;
30m3gbol boby@darogmds 40 §ymo.

gbGoen 1-do  (o@dmwygboao dmbsogdgdol Loxvdggenby gmobmerol godmyg-
bgds  YbOYbggaygmgagl gu®dm  domogo  339d0mo  LoMgdymgdbol  bgmoli bogangd  go-
dobogaosbmdsl, @o3  soblbgds  mg®Im-sdo@gbosbydgaro  wsdydoggdols  @dogno
09g039d00.

3bGogoo L 0703m-ps85¢gbosbgdgmo  ©s89Toggool  @ggodgdol  gogmrgbs  bgmol
3odmlogomosbmdsby o bodolbol dshggbgdemgdo

dohggbgdargdol  @sbobgamgds dohggbgdangdols  dbodgbganmds
0 9Hdm-sdsB gb0osbgdgeno 0 9HIM-s5doBgbosbgdgano
537 doggdols 35093y | wodydoggdom
(Logmb@®MMEnM)
39JLobo goobmeno 39JLobo 9o obmeno
Bgool  aodmlogmosbmds 2 Lo
9JLE G300 b0, % 65,7 60,1 87,9 70,0
dgogydo @oibgo, 3y KOH/y 2,40 2,30 2,95 2,35
oo Fogno, %:
- gelgmeodogodo 0,60 0,90 0,54 0,95
—gmlgs@owoan Joaobgdo 0,32 0,66 0,26 0,67
oo Fogno, d/100p:
- B™IMRgOmE 930 20,8 22,7 17,8 229
— doﬁ)(*)@)oﬁ(*)o@a%o 0,30 0,23 0,28 0,22
575630 Mobgo 5.5 5,8 10,0 7.9




140 5535@NEIRON bSO6IN6AH() LOSERI6N, GEORGIAN ENGINEERING NEWS, Ne7, 2022

9JLH®300900L  989JBYOMdsbg  JmJdgeo  dJoGomswo  GodBm@gool  [2]  gom-
goemolobgdomn  dmEgdygen  bsdydosmdo  3GmEgbol  989]@gOmdsby  Bgddgaed gl
303960l obsygbo gJliE®adomgds aobbmdEogmes  gmsbmarom 30 — 70 °C 3 gd3g-
5@l ©0535bmbTo,  gJuBOS3gbE0:LogdlB@oJ3om  Iobogns  5:1 msbosgo@mdolsls
(bobobo).  bobobols  dobggom  Fgddg@s@y@dols  doGgds  Loa@dbmome  sdaog@gdl
9JLE®s300g50L  3OmEgll.  gJuiBOs3o@gdols Fmbolm@mds ofygds 35 (ymwdo 60 °C
®99390589M5bg, bogem 25 {ymndo — 70 °C  {9d3g@s@dsby.

1,0

10 20 30 40 50
93833069006 ©OM, fo

L0306Eol Bsbobsbol gJu@GSIo@gdols BB aegdo gJLEO3g6Go: Logdbd@sjzom Fsbogs  5:1
0sbsggsmEmdolsl: 1 — 30°C; 2 — 40°C; 3 — 50°C; 4 — 60°C; 5 — 70°C 6383568 uhoby
9JLHGs300gb0L  Hgd3gOs@ydol  gogemgbol dgegagdo Lodobwol bgmols  ©s
‘dOHmGol bodolbol dohggbgdengdby Fo®dmwygbognos 3bGoan 2-To.

Gbdogmo 2. gJlidGsdodgdol  Gg93gdsda@ol  gsgmgbs  Lodobpol  bgmols @S  FBmGOL
353mlogmosbmdsby ©s bsdobbol Johggbgdengdby

dohggbgdargdol  @sbobgagds dohggbgdangdols  dbodgbganmds
30 °C [40°C [50°C |60 °C [70°C

Lodobwols bgmo

AMA™JLol Goibgo 53 7.2 8,1 9,6 12,9

dolydo Foeo: %

—gmbgemeodoydo 0,85 0,89 0,92 0,97 1,10

—gmlgs@owoan Joaobgdo

(gelgmeodopgdols  xsdby) 76 74 72 70 61

dgensbmgobydo jogdomgdo 0,88 1,12 145 2,20 3,54

B3R gHmeEgdo, da/100 0,20 0,22 0,23 0,23 0,24

3o0mB0bmowgdo,  Ia/100g 0,18 0,20 0,22 0,25 0,27

D90l aodmlogmosbmds, %  (Isbogrols  boFgols

‘d99(33920md5DY) 60 70 75 78 80
Lodobwols  hobolsbols  ‘dOm@o

gogools  dsbygdo  Fogoo, % 244 25,6 26,1 26,5 26,8

gogols gesjaogmo dgoygbogmds, %

- Fyoendo blbsgwo 332 29,6 28,7 253 15,5

- domoado blibswo 8,1 8,0 7.8 7.2 6,2

— B3 930 blbswo 40,2 433 439 46,1 492

- 9blibowo 18,6 19,1 19,6 20,8 29,1




LSISANEILN bLS06IN6H() LOSLELI60, GEORGIAN ENGINEERING NEWS, Ne7, 2022 141

domgdyemo Imbo393g600 gJliG®sdo®gdol Ggddgas@y®ols ds@gds 0fg93L bgmols
3odmlogaosbmbols  bOsL s  dobdo  gmbygmerodowgdol, FmgmggOmegdols  ©s
350MBH0bmowgdol dgdiggemdols do@gosl. 5dolmob gOmse 0bOEYds bgmol wogabygols
bodolbogs.

Jomomgdygmo  YoMYmBomo (330 gdgoo  dgogdegds, gJlEMsdodgdols  Bgddg-
Ao@ gm0l dmds@goom 60 °C-bg bgdmm. 60 °C -bg bgdmo Egd3g@s@mol do@gds sbgagy
9o@ymgomse  dmJdgogdl  dOmEol  bo@olbbyz, Go@E  godmboGymos  Fys@do o
dodoendo blbswo Goggdols dgdiggermdols dgdzodgbon Gydgdo blboswo ©s 9blibswo
RM5J30900L 993390 mdols bOEol bogydggenby.

sdMopoe,  dogdyemo  Jmbsigdgdo  goblsbmg®eggh  Lodobol  hoboliobgdols
90obmeon  gdlE®sdodgdols  aobbm@ogegdol  dobobdgfmbogmdsls 60°C  Bgd3gde-

(?)U(YJ@OQOU'

ROBIGOBIGS

1. IMa330 An.A., byruna E.A., T'epacumenxko E.O CymectByiomue U TEpCIEKTHBHBIE HaIpaBJICHUSA
KOMIUIEKCHOI mepepaboTku 3epHa Kykypy3bl. // HoBble TexnHonoruu. Beim2— Maiikon: u3n-so 'OY BIIO
«MI'TV», 2011, cc. 54-58.

2. Both S., Strube J, Cravatto G. Mass transfer enhancement for solid—liquid extractions®. [In: Chemat F, Strube
J (eds.)] Green extraction of natural products: theory and practice. Weinheim, Wiley. 2015, pp. 101-142.

SUMMARY

TO GET PHYSIOLOGICALLY VALUABLE CORN OIL DISCUSSION OF COMPLEX EMBRYO
PROCESSING TECHNOLOGY

Aphakidze A.R., Siradze M.G. and Berdzenishvili I.G.

Georgian Technical University

The work specifies the technological parameters of heat treatment embryo processing for obtaining corn oil. It
has been established that an increase in extraction temperature leads to an increase in the content of
phospholipids, tocopherols and carotenoids in the oil. The oil content also increases. The optimum temperature
for corn germ extraction is 60 ° C. The use of ethanol is recommended for extraction.

Keywords: Corn grains, germ, oil, technological parameters, extraction, solvent, ethanol, hexane, temperature,
process efficiency.
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SUMMARY

DETERMINATION OF POLYCHLORINATED BIPHENYLS IN DIELECTRIC OILS OF
APPLIANCES IN THE ENERGY SECTOR OF GEORGIA

Tandilashvili G.L., Legashvili I.T., Geliashvili Z.E. and Akhobadze S.R.

The Regional Environmental Centre for the Caucasus (RECC)

Georgian Technical University

Dielectric oils used in electrical equipment of the energy sector of some regions of Georgia were inventoried for
primary screening on PCBs content. The amount of contamination was determined and the total expected
number of PCBs in the country was determined based on the results of the inventory. Research has identified
that more than 20% of inventoried oils contain polychlorinated biphenyls (PCBs) in excess of the maximum
permissible level (50 ppm).

Keywords: polychlorinated biphenyls (PCBs), electric transformers, dielectric oils, POPs, chlorine-specific
analyzer, Stockholm Convention.
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SUMMARY

STUDY OF VANADIUM (V) COMPLEX FORMATION IN MIXED LIGAND SYSTEMS

IN THE PRESENCE OF A THIRD COMPONENT

Tsignadze-Panchvidze Ts. Sh.

Georgian Technical University

Numerous scientific papers published in the last decade describe the method of photometric determination of
vanadium (V) in the form of various (organic ligand) complexes. The most widely used and promising class for
the photometric determination of vanadium (V) was found to be azo compounds using both binary and various
ligand complex compounds.  This work is devoted to the spectrophotometric study of a mixed-ligand complex
compound formed as a result of the reaction of complex formation of vanadium (V) with 4-(2°,3",4 -
trihydroxyphenyl)-2-nitro-1-sulfapoazobenzene (Dibazobenzene) in the presence of urotropine (Ur) and 4-
(2',3",4'-trioxyphenyl)-2-nitro-1-sulfoazobenzene with cetylpyridine chloride (CPCI), cetylpyridine bromide
(CPBr) and cetyltrimethylaminium bromide (CTMABY). As well as the optimization of the conditions for the
formation of mixed-ligand complexes, the development of a highly sensitive and selective photometric method
for the determination of vanadium (V) in natural objects in the form of mixed-ligand complexes. Optimal
conditions for the formation of binary and mixed ligand complexes have been established. Subject to the monk's
law is revealed. The ratio of reactive components is determined by different methods. The influence of foreign
ions and disguises on the formation of vanadium (V) complex has also been studied.

Keywords: Vanadium, complex formation, by spectrophotometric method, mixed-ligand complex, papaverine
(Pap), dibazole (Dib), urotropin (Ur), cetylpyridine chloride (CPCI), cetylpyridinebromide (CPBr) and
cetyltribrimethylbromide (CTMABF).
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SUMMARY

STUDY OF SOME PHYSIOLOGICALLY ACTIVE SUBSTANCES IN WINES

BYUSING CHROMATOGRAPHIC METHOD

Shatirishvili Sh.1., Kiladze M.T. and Shatirishvili I.S.

Georgian Technical University

The composition of physiologically active substances, in particular phytohormones, was determined in the wines
"Kakheti", "Cabernet", "Gurjaani", "Gareji" and "Mukuzani", by the method of thin-layer chromatography.
Cytocrine acid, indoleacetic acid, gibberellic acid, abscisic acid and cytokines were identified in the examined
wines.

Keywords: phytohormones, iderntification, fermerntatiom.
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SUMMARY

INFLUENCE OF FUNGICIDES ON ORGANIC ACIDS IN WINE

Kvartskhava G.R., Aleksidze G.N., Kalandia A., Khositashvili M.L., Ormotsadze M.L. and Buishvili G.T.
Georgian Technical University

lakob Gogebashvili Telavi State University

The article discusses the effect of fungicides on organic acids in wine. The mass and retention time of the
standards and trace substances were identified by means of high-performance liquid chromatography and mass
spectrometer in bio and industrial wine samples and their lumps. Quantitative composition of organic acids and
fungicides was determined. The total acidity in wine made from fungicides enriched with fungicides was
reduced to 0.9-1.2 g / I. With the exception of 0.5 g / | in the control, the exception is the samples of wine
enriched with falcon, in which the reduction of the total acidity exceeded 1.2 g / I. Falcon also reduced the
acidity of the wine, almost equaling the amounts of malic and citric acid. In our opinion this process must be
caused by the presence of a fungicide falcon in the sweet, which inhibited the action of the yeast and prevented
the normal course of alcoholic fermentation. This fact has led to an increase in residual sugars in wine and a
decrease in organic acids. As a result, the organoleptic and quality indicators of the wine deteriorated.
Keywords: fungicides, yeasts, organic acids, bio-wine.
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LC-UV Waters (Breeze, USA). HPLC Lolb@dgds seiy@goaos 1525 dmegaols @qd-
dmmo s UV ©gfgddmagdom (2489. sbogrobgdo ho@odws UPLC LolLEgdol aodmygby-
d0m s 0mby®o  SbogobsAm@om. godmygbgdymo ofbs Cl8 gd@dybgdymo gsbols
LggHo (100x2.1 39, ACQUITE BEH C18, 1.7um). 2s3blibganse asdmoygbgdmes dgmsbemao
s gmognols s3gBs@o (Merc, germania HPLC janslio), 53obgdols dmdbowgdobmgol 3o 0,1%
doobdggems dgogs (ymom (odblbgero — o53Egd™bo@d@domo 0,1% /dosbdggarols dgogs),
b0dydols dmdbowgdobomgols @gobm 3mb3gbG®oMgdyeo ogm 100-sb 90 Jen-drg go39y-
300 (50593939L 40 °C {g339hod Gty s 3mimmols oo dsdeg). Jowgdayemo mgo-

6ol 3mb3gbdMmo@0 ©sg399gds®s Sep-pak Cl8 goe@B®mby yogom@g@sl. geoysios ho-
BoOs [ymobs s 0,1% Losbkggens dgogol bo@ggom. PDA-U gdsji309d0l JOmds@my-

®o05 UPLCMS ©s dgogagdols ©sdydoggos https://metlin.scripps.edu dmboigdms dsbom,

sbggg 3odmygbgdyeo 0dbs mo@g@s@ydgero dmbszgdgdo.
3bogmoboll  gpgagdo. @gobowsh  Lombydo  JOmds@ma@sgogmo  sbo@obols

d90mEon 00gbBH0RoE0Mgdgmo 0dbs Rgbmadgsggdo, gogagdo dmigdymos 3b@. 1-Jo,
Lso@absai hobl, @mA:

1. bsgomo 1-3/b 179, [M-H]-, - £ max 220,325; @s3o3d0@gdgeos gmggobols dgogsbmsb
MW 180

2. bogdmo 2, dmdgools -d/% 311 [M-H] - £ max 328 -9dmbgggs gog@o®ol Acid MW 312

3. bog@mo 3-39/b 163, [M-H]- £ max 226,310-dgglododgds p- g99ds@0bols Igogsl MW 164

4. bogomo 4 /b 295, [M-H]- g3@o9dgbBo 9/ 163 [M-H]- £ max 310- dggbodsdgds p-49-
Go®ol dgogsl, MW 296

5. bsgdmo 5 /v 193, [M-H]- @@spd96@0 3/b 179 [M-H] - £ max 218,325- 3G gansosdos
9O yeols dgogobosb, MW 194

6. bosghmo 6 I/b 325, [M-H]-, 5@opdgbdo /b 193 [M-H] - £ max 322-domgdygeos
QYO GH>0bols dgogolosb, MW 326

7. bsgdmo 7 3/ 169, [M-H]- g@spd96@0 3/% 125 [M-H] - £ max 217,272-ps 3533060 gd g0
ool dgogobiosb, MW 170

8. bog@mo 8 /b 153, [M-H]-, 3@op396@0 3/D 109 [M-H] - £ max 218,260-ws 30800 gdgemos
30mFmgo@gbobols Igogbosb MW 154

9. bogdmo 9 /b 153, [M-H, £ max 213,332- {o®3moppagbls Gentistic acid MW 154-056

10. bogdmo 10 9/ 167, [M-H]-, ¢csq3dgb@o 9/ 123 [M-H] - £ max 219,320-s 353 do@gdgemos
gobognols dgogslionsb MW 168

11 bogdmo 11 /v 197, [M-H]-, gesqdgbgo /b 153 [M-H] - £ max 218,328-
©s353doMgdyeos Syringic acid MW 198

12.65g00m0 12 /v 353, [M-H], @360939630 /b 191 [M-H] - £ max 325- dgglodoedgds
Jeom@magbols dgogols MW 354
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@gbdogo 1. g9bmedgsggdol  MS, PDA wsbsbosmgds

9bmendgoggdol olsbgengds | MW m/z Mz Y max
- + mn
1 | gm9gg0bols 3gogo 180 179 181 220,325
2 | 358H>M0l gogo 312 311 313 328
3 | p- g9dsc0bols Igogs 164 163 165 226,310
4 | p- 396o®ol dgogsls, 296 295 297 310
5 | 90 geols Igogo 194 193 195 218,325
6 | g90H>G0bols Igogo 326 325 327 322
7 | aomols dgoge 170 169 171 217,272
8 | 3Om@mgo@gbobols 154 153 155 218,325
9 | 29bpoboli dgogs 154 153 155 213,332
10 | gobognobols Igogs 168 167 169 219,320
11 | Lo®obyobols dgogs 198 197 169 218,328
12 | Jeomdmygbols dgogs 354 353 355 325

20000.02Da Negative(-) SIR Ch10,179.00 Da, CV=15, Smoothed by 21 point Mean Filter.
| it
~150000] ~
s [
=10000.- 2
. <\
300 35 400 45 500 55 600 6% 700 75 800
Minutes
65b. 1. gmggobols dgogs
29: QDa Negative(-) Scan (60.00-1000.00)Da, Cenfpid, CV=30)
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h3gbli dog® Rybyozoegbom ©sdydoggdym  Fgoogndo, ©g0bmdo s dob agddo
009H0x80(30Mgdgm0s 12 ggbmaa@o dgogs.

amam®3 b, 1-0l 3mbsgdgdowsb s JOHmIs@my@dsdowsb bob. 1 s 2 (bso-
olGGsEome dm@sbomos Ibmeme  g@mo bodydol JOmIsGmydsds, ™I oG Ao@oy-
390300ms b65dAO™do) hobl Lbgowolbgs 9bmandgsggdo g3ubyocowgdom  ©sdydoggdyen
030600 5O Mb3dGSE sGOl Aobofoggdymo Lopwge ©s bosgmb@@dmam 60dydgddo
s doom @gdgddo (3be. 2). domo Dgd3ggemds mgobols gngddo 9u@em domsmos (1,49
da/e), godg gbodsdol mgobols bodydgddo. gl Jmbsigdo gdmbgggs @o@ 9O RGO
dmbo(39990L: ggbmendgoggdo  dgoosh  yu@mdbol @ gdomols dgdsey gbanmdsTo.bempog@mo
domaobo 3o [o®dmodbgods  sanjmdmerag@o ool @@mL. sdo@md  @gdoeobs  ©s
0g0bols  B9bm@dgeggdol gy gbogmmds  goblibgogogds  gO®MIsbgmologsb.  domydgdgls
©g0bmdo obobo gmg@ol Lobomss [o@dmeagbogno. doy. gogol dgogs o gydodol Igogs

03060l dgogobmob. obggg Bgbmendgeggdo dgbodangdgamos aobogl oj@maswo  ggbm-

aagdol [go®m. s@bodbymo dmbsozgdgdol dobgogom s jmdmery@o ool dgdwgy
B3oomob dgos®gdom dzoMgds ©30bmTdo  Bgbmandgeggdol Gomegbmds. dgmeg ©

doGomswo dobobo @gobmdo domo dgdzo@gdols s@ol ol, M3 olg, Gmym®E Fybyo-

(300900 B9bmadgzgdoi S 3Mmdm@ Yo Yool ML SELMMOGMPYdsb  Loggys-
@0l @gdol 9ghgeoll  25M9356bg o Fommob gOmoE gowswosh wgdo.

GbGogo 2. ggbmmdgsggdol Fg8i3ggemmds ©gobmTdo ©s mgddo, 3y/ @

bodydgdols Bgdoo mg0bm e gdo
sslobgangds
Babowdgs | gybyogoro Babowdgogs | Gabyogoro
80
bd0m gobm 1,2 33000 0,70 0,45 —
0bpylgHoygmo 11 0,05 0,55 0,45 0,03
®gobm
0bpylg®oygmo
mgobmt Lgeamas jo
>.  flavor 2000 1,12 3,0 0,30 0,45 1,0
o, Zymaflore f15; 1,13 3,0 0, 25 0,70 1,5
0bpylgHoygmo
0g0bmt+3939Mgo@o
s.  flavor 2000 .12 30 0,39 0,53 1,35
6. Zymaflore f15; L11 3,0 023 0,30 1,43
0bglihGogeo
@gobmt3g39@bog
byg3gco
>. flavor 2000 L1 30 0,38 0,58 1,22
o, Zymaflore f15; L12 3,0 0,31 0,71 1,30
0beglihGoymo
0g0bm+gom 3mbo
>.  flavor 2000 1,09 30 0, 65 0,35 0,90
o, Zymaflore f15; 1,12 3,0 0,32 0,63 245

3odmbsgamobl  [o®dmopagbl  60odydo  19-20, Lowsi gybyogowo  goa jmbols
do@osbo @omEgbmdols 50%-03 ggH aowsgows gddo s o@bs @gobmTo. @mam®;
hobl 356 bgemo dgyfym @gobmdo gogol dgogols o gydodol Igogol @gsjiosl  wgobols
dgogolmsb. glsdodoboe Fo@dmdbs gog@odols s 3y@otol dgoggdo. ¢gbmandgsggdols
5g5bg 30l 3OMEYJRIs aooedgls gobols badolibo. 39@dme, ggbmedgsggdo ws0gsobys
> [o®dmoddbs Jobmbgdo, @si3 mgobol goygomagdsli wodgl, dgdmbgggsdo go aogs-
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30Lg89M9dsL 0f393L. gb Imgamgbs GyEs sobobgds @goboll BgObg — ©@g0bml dogis
bgdgHon aoygommgdbygmo BgHo, o3 osbEYMYdymo 0dbs @gobol LowganbEsEom
dmbo39dgdom.

sbggbs. hggbl dogd dglfogamomo odbs g9bmedgsggdols IgdEggemds @ gdogn-
‘do, @gobmdo o @gddo. wgobol Qgbmadgeggdby BYbaoEoLgdol Aogmgbols @sbsw-
3960  Loobyg®o  JOmds@ma®sgogemo sbosgobol Igmmpon  Lsgwgemo (wods@gdyero
0dbs B9by0300g0), Logmb@®mem ®gobmgdosb ©s domo @gdgdoesb owgb@oxoio-
oo 0gdbs: gybyozogdo s 3MRgobol, FogHMOL, ggds@obol, sy@oGol, BgO-
gol, gga@s@ol, aomol, 3OmGms@gbobol, 0sbsdbol, gobognobols s Jam@mpgbols
RQ9bmendgoggdo.

9J13960396G0m oEy0bEs, H®I: Loggmo, bosgmb@@dmenm mgobols bodydgdbo s
domo  @rgdgdo  Rgbmandgeggdl  dgooggh  aoblbgoggdygmro  Gomwgbmdom.  mgombswgb

o(dgboan B 3d0ado ggbm@dgoggdols Gosmwgbmds dgBos, go@g dom Sen M3 @O
ool ‘dgogyon dJomgdbya mgobmdo.

Q9bmendgoggdols s G9baoEowgdol Gosmwgbmds 0bMPgds @ gddo, o godm(-
39900 > 303y  ymodo Jmbsfoamg Logno®gdol  gx@gool slm@bodgdols
9bo@bg. @gobmdo s@OLgdymo Bgbmedgeggdo s FYba0(30© b0 SELMAObOMEbL Logys-
@0l 9ggeol 3goge by s bgbwodgb@sEools 3MmEglbomn gowsgowbyb @gobol @ gddo.

wgddo  Bgbm@dgoggdol omEgbmds ©sdmogdygmos bogysdols {dobos jym-
AYO0L  Lobgmdobdy. gybrocoe Qo zmbols dgdmbgggsdo — Logwedols {dobps  3yen-
Ag®sd  flavor 2000“  angJdo gowso@obs dbmenme 035 dp/en  gggbmendygeggoo, Mo
RO 306095, 30Oy domegobol 0,45 da/a dohggbgogemo. gl aoblbgsggos Logys®ols
(dobps ggm@ ol ,geegmd@ 2000 dmdgogdom soblibgds.

39620300 Fogr3mbols dgdmbgggedo — bogys@ol {dobos oy @y@om ,.flavor
2000  dowgdyeo  @gobm 2,71 dap/an-xg@  bogargd  gubpogoel  dgoiegl, gow®g
bogggodols (dobos jgm@yg@om ,, Zymaflore f15¢ dowgdyao @gobe.
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SUMMARY

INFLUENCE OF FUNGICIDES ON PHENOLIC ACIDS IN WINE

Aleksidze G.N.

Georgian Technical University

For determination of the effect of fungicides on phenolic acids, control samples of wines (fungicides were
added) and their sediment were analyzed using Liquid chromatography. Identification of phenolic acids was
performed and changes in their content during the production of wine - were registered: Caffeic acid, Kaftar and
cutaric acids, coumarin acid, ferulic acid, fertaric acid, gallic acid, protocatechuic acid, lilac acid, vanillic acid
and chlorogenic acid. It was found that there is a difference in content of phenolic acids between wine and its
sediment. Grape juice contains more phenolic acids than alcoholic fermented wines. But their concentration rises
in sediment, which have to be cause of the ability of yeasts to adsorb substances on their cell. Phenolic acids
were adsorbed on the cell of the yeast and moved to wine sediment by sedimentation. Concentration of phenolic
acids in wine depends on type of yeast used. In case of samples with fungicide Falcon and using Yeast - ,,flavor
2000 there was found 2,71 mg/I - times less fungicides than the wine made with yeast - ,, Zymaflore f15%.
Keywords: fungiciedes, phenolic acids, Liquid chromatography, column, identification
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MNOKPBITOCEMEHHBIE KAK TATOT'EHBI PACTEHUM
Kanuapeau I.C., [TapianamBuau K.M., Hauxuanu-Anacamsuiau H.P.

Hay4yHo-ucciaenoBarenbckuii neHTp MUHHCTEPCTBA CeJILCKOI0 X0311iicTBO I'py3uu
I'py3unckuii Texanueckuii YHUBepcUuTeT
I'ocynapcTBennsblii yanBepcentetr Axkakus Lleperesn, Kyrancu

[MapazuTuyeckue BUIbI BCTPEYAIOTCS B HECKOJIBKUX CEMEHCTBAX MOKPHITOCEMEHHBIX, OJHAKO
JIMIIb HEMHOTHE U3 3THX ITapa3uTOB BBI3BIBAIOT BAXKHBIC OOJIC3HU X035 CTBECHHO-TIOJIC3HBIX PACTCHHH.
HmeroTcss  cemeiicTBa, BKIIIOYAMONIME, KaK II0JIaral0T, OJHM TOJIBKO MapasuThl (Hampumep,
Rafflesiaceae), HO GONBIIMHCTBO CEMEHCTB COMEPKUT KaK Mapa3sUTUUCCKHE, TaK U HEMAPa3UTHYECKUC
BH/IbI, I0-BUIMMOMY, CBSI3aHHbBIC MEXy c000ii. [Tapa3uTsl pacTeHHii BCTPEUYalOTCs TIIaBHBIM 00pa3oM
B cienyromux cemeiicrBax: Loranthaceae, Convolvulaceae, Scrophulariaceae, Orobanchaceae,
Lauraceae, Santalaceaeu Balanophoraceae [1].

Bce usyueHHbIC MapasuThl M3 IPYIIBI MOKPHITOCEMEHHBIX TMPHHAIICKAT K JBYIONBHBIM H
IMOpaXaroT I'JIaBHBIM 06pa30M TAKXKXC ABYIOJILHBIC, XOTSA HEKOTOPHLIC U3 HUX IMApPasUTUPYIOT Ha 3J1aKax
1 T'OJIOCEMCHHBIX PACTCHUAX. HCKOTOprC napasuThbl OTINYAIOTCA y3K0171 CHeHHaJ'IPI?:aHHCfI, TOoraga Kak
npyrue, Hanpumep Custura u Orobanche mopaxaror muorue Bumbl pacteHHid. OTAENBHBIM BHAOM
Cuscuta mprCcOCKH MMapa3uTa BHEAPSIOTCS B €ro ke coOcTBeHHble crebenu; wHa C. Americana
MapasUTHPYIOT APYyrue BUABI TOTO e poaa [2].

Bpex, npuumMHSEeMblii TMapa3UTaMd W3 YHCIIA HOKPBITOCEMEHHBIX, HE OrPaHHYMBACTCS
HEMOCPEICTBEHHBIM MOPAKEHHEM UX PACTCHUII-X035€B; OHU CIIOCOOCTBYIOT TAKKE PACIPOCTPAHCHUIO
BUPYCOB, KOTOpBIC MEPEXO/sT C OOJNBHOTO PAaCTeHHUs Ha 370pOBOE Yepe3 MapasuT, aTaKyHoIIero
OJIHOBpPEMEHHO 00a pactenus. Buipl Cuscuta 4acTo oCyIIeCTBISIOT TaKyIo Mepeaady BUpycoB [3].

Hamu u3ydeH BOIpoC, KacarolMics JHUara3oHa MMapa3sHTONIOMHYECKHX B3aWUMOOTHOIICHUH H
npencraButenei cem. Loranthaceae. Okasanoch 4TO, HEKOTOpPbIE BHIBI W3 ITOTO0 CeMeicTBa Ha
PaHHHX CTaJHSX BEAYyT ceOs KaK MapasuThl, a 3aTeM MEPEXOISIT K CAMOCTOSTEIbHOMY 00pa3y jKHU3HH.

[Tapa3uT MOXeET 3aBHCETh OT XO3IMHA B OOJbINEH WIM MeHblIel creneHu. Eciu y Hero
UMEIOTCS 3€JICHHbIC Ha/[3¢MHBIC TI00ETH, TO OH, MO CBOI BEPOSITHOCTH, CIOCOOCH K (DOTOCUHTE3Y, @ OT
XO03sMHa MoJIy4acT BOAY U paCTBOPCHHBIC MUHEPAJILHBIC BEIICCTBA. DTO Tak Ha3bIBa€MBbIE€ YaCTUYHBIE
Hapas3uThbl. BUBI y KOTOPBIX OTCYTCTBYET XJIOPO(MHUILI, BEIHYKACHBI [OITYYaTh OT PACTCHHS-X035HHA U
OoJiee CIIOXKHbBIC MUTATENIbHBIC BEIECTBA. Bee OHM-00IUraTHBIC Mapa3uThl B TOM CMBICIIE, YTO OHU HE
B COCTOSHMM pacTH 0e3 XO3siMHA, XOTS, KaK CKa3aHO BbIIIE, HEKOTOPbIC U3 HUX MMEIOT aKTHBHBIC
KOPHH, a OT/EJIbHBIC BHbI BEAYT MapasuTHICCKH 00pa3 U3HHU TOJBKO Ha PAHBIMX CTAJHSIX CBOETO
pa3BUTHSL.

3aceseHre X03sIMHa YacTO IMPOUCXOAMT ITPU IMMOMOIIN CIICHHUAJIBHBIX OPTraHOB, HAIIOMHWHAKOIIUX
arnpeccopuii rpuda; U3 KOTOPBIX Pa3BUBAIOTCS 0COObIE MAPA3UTHYECKUE CTPYKTYPbI-BUIOU3MEHEHHbIC
KOPHHM HJIM BBIPOCTHI cTeOisi. He BosiHe sicHO, KakuM 00pa3oM IapasuT NPOHHUKAET B pacTeHHUE-
X035MHa. BeposTHO, B 0OJblIel YacTH MPOHUKHOBEHUE OCYLIECTBISICTCS 33 CUET MEXaHWYECKOro
JIaBJICHUS, PA3BUBAEMOr0 B TMPOIECCE POCTa, HO B HEKOTOPBIX CIIydasX IMapa3uT, OYEBUJIHO,
pa3MsryaeT TKaHW XO3SMHA C TOMOIIBIO CBOMX (epMeHTOB. [locie NMPOHMKHOBEHUS B OpPraHU3M
PACTeHUS-XO035IMHA U3 TTAPA3UTHYECKUX CTPYKTYP pa3BUBaroTCs raycropun. OHU pacTyT CKBO3b TKaHH
paCTCHUA-X03AUHA,; IIPU 3TOM YCTAHABJIIMBACTCA KOHTAKT MEXKAY COCYAUCTBIMH DJICMEHTAMU XO3dWHA
U mapasura.

Hamu ycTaHOBJICHO, YTO TAPa3UTHYECKUE [IBETKOBBIC PACTEHUS BBIACISIOT MEKTOIUTUYECKHIE
1 OCJIIHOJIOJIUTHYCCKUEC q)epMeHTBI, KOTOPBIC pasMiATrdaroT TKaHU pPaCTCHUC-XO3dMHa U o0Jrer4aror
NPOJBIKCHUE TayCTOpuii mapazuta. CTerneHb MNOPaKEHHs PACTCHHE-X035€B BapbHPYET OT JIErKOTO
OCHOBaHHMSI B POCTE JO CHJIBHOH KapJIMKOBOCTH C BBIPOKCHHBIM XJOp030M. [Ipu OuYeHb TshKEIOM
NOpaKEHUH PAaCTCHUH TMOHYT, YTO 00YCIOBIMBACT COOTBETCTBYIOIIUE OTEPH YPOXKasl.

YacTHyHbIC TApa3uThl B CPABHEHWH C MOJHBIMH OOBIYHO HPUYHMHSIOT CBOMM XO035€BaM
MEHBIIIE BPEJl, XOTs T€ U3 HHUX, KOTOPbIC POHUKAIOT B KOPHU, MOTYT JIOJITOE BPEMsI OCTaBaThCs TOJ
3eMJIEH HEIeH U JIa)Ke MECSIIbL,- M TOJBKO MOCJIE ITOTO Y HUX Pa3BHBAIOTCS Haa3eMHbIe opransl. Ha
HPOTSHKEHHH BCETO 3TOr0 JUIMTEIBHOrO MEpPHOJa OHHM BEAYT HOJHOCTBIO Mapa3sUTHYeCKuil obpas
)KU3HW M CWJIBHO MCTOLIAIOT pAaCTCHHE-XO35MHA, KOTOPOe K TOMY )K€ M CaMO HaXOJHTCs elle Ha
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paHHHX CTaausx pocra. HekoTopwle HCCIeOBaTENN BBICKA3bIBAIOT MPEINOJIOKEHHE, uTo Striga
asiatica BeipabaThiBacT (UTOTOKCHYHBIC BellecTBa. VX ITOBOJBI 3aKIFOYAIOTCS TIaBHBIM 00pa3oM B
TOM, YTO IMOpPaKEHHE PACTCHUE-XO03fMHa CTPUrol ObIBaeT OOBIYHO CIMIIKOM TSDKEIBIM I TOTO,
9TOOBI €r0 MOXKHO OBUIO OOBSICHUTH MPUCYTCTBUEM B TKAHAX XO3sIMHA HEMHOTHX TayCTOPHH Mapasura.
OnHako 3TOT BOMPOC 3aciIyKHBaeT Oojiee TIIyOOKOro W3ydeHHUs. B raycTopusx mapasuTHYECKUX
L[BETKOBBIX PACTEHUU OCMOTHYECKOE JABJICHUE OYEBHIHO, BBIIIE, YEM B TKAHIX PACTCHHE-XO35IMHA, U
9TO, BEPOSITHO, OOJIEryaeT Mapa3uTy BCACHIBAHWUE MUTATENLHBIX BEIIECTB. MHOTHE APYTHE acleKThI
Mapa3uTu3Ma B 3TOH IpyMIie MaTOreHOB BCE €MIE HE SICHBL.
VYV HEKOTOpBIX Mapa3uTOB U3 YKCIA TOKPHITOCEMEHHBIX, OCOOCHHO Yy Takux, Kak Viscum,
TUTOZIBI TIPECTABIISIIOT COOOH COYHBIE CO CIM3UCTOM MSAKOTBIO STOABI. B 3THX Arogax comepKuTcs
ocoboe Bs3KOE BelIecTBO-BUCHUH. [ITHIIBI MOEAAOT SIrOABl U TAKMM 00pa3oM y4acTBYIOT B paclpoc-
TpaHEHHH CEeMsH MapaszuTta. Bmecre ¢ nTHYbuUM MOJETOM 3T CEMEHa MONAJAlOT Ha BETBU APYTHX,
3I0POBBIX PACTEHU, MPOPACTAIOT 3[ECh U 3apakaroT pacteHus. Kieilkue ceMeHa KaplIMKOBOW, WU
MOJOKEBEIOBOH, OMENIbI C CHUIION BBIOPACHIBAIOTCS Ha paccTosiHUE MouTH 10 10 M. Y Apyrux BUIOB
00pa3yroTcs OOJNbIINE KOJIMYECTBA MEJIKUX CEMSH, HACTOJIBKO MENKUX, YTO OHM, KaK IbLIb, Pa3HO-
csaTcs BeTpoM. Hepenko 3T ceMeHa MMEIOT IEPOXOBATYIO MOBEPXHOCTh, Ojarojapsi 4eMy OHH MO-
T'YT OPWINTIATh K CEMEHaM pacTeHHe-XO035MHA H PaCTIPOCTPaHATHCS BMecTe ¢ HUMUA. OCOOCHHO 4acTo
TaKk OOCTOWT JIeJI0 C Tapa3uTaMH KyJIbTYPHBIX pacteHui. Hampumep, ceMeHa 6000BBIX U HEKOTOPBIX
JpyruX KyJlbTyp HHOIZAa OBIBAIOT 3arps3HEHBl CEMEHAMH MOBWJIMKUM. BOo MHOrMX cTpaHax Mmupa
NpoJaXka TAKHUX 3arpsA3HEHHBIX CEMSIH 3ampeleHa 3aKoHoM. PazpaboTaHbl TakkKe METOABI UX OUUCTKH.
3amac MUTaTeNbLHBIX BCIICCTB B MeJIbYalIIIX ceMeHax HCEKOTOPLIX MapasSUuTUYCCKUX paCTCHI/II‘/'I
OUYCHb HEBEIIUK; CO3PEBAHUE TAKUX CEMSH MOXKET IPOUCXOIUTH Ha MPOTSDKEHUU PALS JeT. B 00bIYHBIX
YCIIOBHSIX CEMEHa CIIOCOOHBI B T€UEHHE MHOTHX JIET COXPAHSTCSA B IOYBE B COCTOSHHUM MOKos. [Ipo-
pacTaHue WX, OYEBUJHO MPOUCXOJUT MOJI I€UCTBUEM KOPHEBBIX BBIJEIEHUN HEKOTOPBIX PAaCTCHUH,
KOTOpbIE, OJHAKO, HE 00s3aTEeNbHO SBISIOTCSA XO035€BaMH IJAHHOTO MapaszuTa. Takue CTUMYJIATOPHI
npopactanust ObuTH U3yueHs! 11 Striga u Orobanche, u ObUTH NIPEANPUHATHI HOMBITKH CPABHUTH HX C
(akTopaMu, CTUMYJIMPYIOLIUM BBIXOJ M3 SIMIla JUYMHOK HemaToi. I10CTereHHOe COo3peBaHUE CEMSH
napasura U CTUMYJIAIUA UX MPOpacTaHrud KOPHCBBIMU BbIICIICHUAMN paCTeHHI‘;I, HECCOMHCHHO, 0660'
NICYMBAIOT Mapa3UTy ONPEACIEHHBIE NPEUMYILECTBA, TAK KaK OHM IOBBILIIAIOT BEPOSITHOCTD YCIIEIII-
HOTO 3apaxkeHus. Eme oHO mosie3Hoe mprcrnoco0IeHrne COCTOUT B TOM, YTO CEMEHa Mapa3uTa 4acTo
MPOPACTAIOT HECKOJIBKO MO3XKE, YEM CEMEHA PACTEHME-X035IMHA, U BBI3PEBAIOT HEPEIKO JJaXKe B CIydae
NPEXIEBPEMEHHON THOETN 3TOT0 MOCIEIHETO.

Onmucanbl W pa3IUyuHBIE APYTHE IYyTH PACHPOCTPAHEHHS IAapa3UTUUYECKUX pacTeHud. Y
TIOBWJIMKH, HalpuUMep, JUIsl epexoja ¢ OOJBHOrO pacTeHUsl Ha 3JJ0POBOE CIYKaT JJUHHBIC, TOHKHE
no0eru, KOTOpble BCe BpeMs KOJIEOIIOTCA B BO3IyXe Kak Obl B IMOMCKaX HOBOI'O XO3AWHA. YacTHIBI
CIIOMaHHBIX cTeOJIel, MPUIMIAOLINE K PACTEHUSIM, Ha KOTOPBIE OHH CIIyYailHO MOMajH, MOTYT BBIIIOJI-
HATh (DYHKIIUIO OPTaHOB BETETATUBHOTO pa3MHOXKeHWs. CeMeHa Mapa3uTOB Pa3HOCSATCS TOTOKaMHU
BOJIBI, PACIIPOCTPAHSIOTCS BMECTE C YACTHIIAMH IOYBBI, C HABO30M, MEPEHOCSATCS C MECTa Ha MECTO
CEJIbCKOXO03SIHCTBEHHBIMU OPYAUSMH WIH Ha 00yBH JII0JIEH, padOTaroIuX B IOJIE.

Hexkotopsie BuABI Mapa3suTHYECKUX PACTEHUH MMEIOT IIUPOKUI KPYT X03s€B, TOrAa Kak JUis
JPYTUX XapaKTEepHO OIpe/eNi€HHast CTENIeHb TOCTAILHON CIielain3anii. Y Hac UMEIOTCS He MeHee
JBYX pazHOBUIHOCTeH Strigahermontica: ogHa W3 HUX aganTHpPOBaHa K COPro, a Apyras K Ipoco.
Bo03MOXHO, 4TO CyHIecTBYeT HECKOJIBKO pa3sHOBHIHOCTEH eBponeirickoeomenu (Victum). Opnnako,
BOIPOC B 3TOT, BOOOIIE TOBOPSI, M3y4eH ciabo, W JOCTATOYHO ONpPENeIEHHBIX JIAHHBIX O CTETIeHU
TOCTaIbHON CIICIMaIn3alyu 1rmapasuToB U3 YKCJia IIOKPBITOCCMEHHBIX Y HAC ITOKa HET.

Jist 3aIUTEl OT 3TUX Mapa3uTOB HY)KHO NMPOBECTH CIIEAYIOIIME MEpOnpusiTHs (HE BCE OHH,
BIIpOYEM, TPUMEHNMBI B JTFOOOM CITydae).

1. Hcrnonps30BaTh ClIEAYET TOJIBKO CBOOOJHBIE OT WH(EKIMH CEeMEHa WU TI0CaOYHBIH
Marepua.

2. Besze, rme 3TO BO3MOXHO CIIEAYET Cpe3aTh Mapa3sHTOB C 3apaXEHHBIX pacTeHHH. (0co-
OCHHO PTO OTHOCHTCS K ICPEBSIM).

3. CunpHO nopak€HHBIE AEPEBbS HEOOXOIUMO YHUUTOXKATS.

4. YrtoObl n30exKaTh HAKOIUICHHUS CEMSH Iapa3uTa B II0YBE, CIEAYET IPUMEHITH CEBOOOOPOT.

5. MHorma mnosie3HO BBECTH KYJBTYphl, CIIOCOOHBIE HIPaTh pPOJIb «IIPUMaHKH». Takue
KyJIBTYPbl CTHUMYJIHMPYIOT IIpOpacTaHue CEMsH Iapa3uTa B IIOYBE, IIOCJIE 4Yero cama IpUMaHOYHAas
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KyJIbTYypa YHHUYTOXKaeTcs, OOBIYHO MyTEM 3alaxvBaHus (IO Hayana [BeTeHUs y mapasuta). Cymec-
TBYET U 0oJiee COBEpIICHHAs MOAN(DHKALIS 3TOTO CIIoco0a: NCTIONB30BAHNE KYJIBTYPHI, pPACCUNTAHHOM
Ha HCKOpEHEHWe MapaszuTa. Takas KyJabTypa NOJDKHA CTUMYJIMPOBATH M B TO JK€ BpEMs JOJDKHA
YKpenuTcss u BCTYNHTH B (azy nBereHus. [IpumMaHouHBIe KyNbTYpbl MPUXOJUTCS WHOT/A BBHICEBATH
HECKOJIBKO Pa3 MoAps (Ha MPOTSDKEHUH psifia JIeT), U JINIIb IT0CTe ITOTO yaaéTcst JOOUThCS CKOJIBKO-
HUOYZb OIIyTHMOTO CHIDKEHHUS KOHIIEHTpAIlMH TapasuTa B mouse. Jlydme Oputo GBI 00paboTaTh
MOYBY KaKUMH JIMOO BELIECTBAMH, CIIOCOOHBIMH BBI3BaTh MNPEKICBPEMEHHOE MpOpacTaHHe CEeMsH
napasura B OTCYTCTBHE BOCIIPHUMYMBBIX PACTCHHH; OJTHAKO TAaKHE BEIIECTBA MOKA €Il He HA/ICHbI.

6. MOXHO IPUMEHSTH TepOHIUIBI CEIICKTHBHOTO ACHCTBUS, KOTOPBIE YOUBAIOT IMapas3nuTa, HO
HE BIUSIOT HA pacTeHue-xo3snHa. OOHaAeKMBAIOIIE PE3YIbTAThl B CMBICIIE 3aLIUTHI OT CTPUTH OBLTH
TIOJY4YeHBI MPHU OMPBICKUBAHWW TIOYBHI, COAEpIKAIllel ceMeHa mMapasuTa, repOunmgamMu cmycTs 2—3
HeJeH mocJie nocesa copro.Jlist mapasura 3To Haubosee ysI3BHUMBIN MEPUOJ; €0 CEMEHA YK€ IIPOpo-
CITH, HO OH eIlle He YKPENWIICS J0CTaTOYHO MPOYHO B KOPHSIX pacTeHHe-xo3snHa. Takol 00paboTkoit
IMOYBbI yAaBaJIOCh I[O6I/ITI)C}I CHMIKCHHS IMOPAKCHHOCTHU paCTCHI/Iﬁ CTpUT'U U MOBBIMICHUA YpOiXKasd, HO
HE UCKOPEHEHHs Mapa3wTa, XOTsS HE HCKIIOYEHO, YTO MOBTOPHBIMU 00pabOTKaMu (Ha MPOTSHKCHUH
HECKOJIbKHX JIET TOAPSA) MOXKHO OBUIO OBl MOCTHYh W 3TOro 3(]dexrta. AHATOTUYHBIE METOJEI,
BO3MOJKHO, TPUMEHUMBI TAK)Ke K HEKOTOPBIM JIPYTHM Hapa3suTaM M3 TPYIIIBl HOKPHITOCEMEHHBIX, TaK
YTO OHM 3aCITy>KUBAIOT JalbHEHUIIET0 N3yYCHHSI.

7. C IOMOIIBIO MOIXOSIINX YA0OPEHUH MOKHO HHOTJA TOOUTBCS TOTO, YTO M 3apakEHHBIC
pacTeHus 1aJyT XOpOWIMi ypoxkail. Pasymeercs, 3TO Helb3sl paccMaTpuBaTh Kak MEPOIPHATHE IO
0opb0e ¢ mapa3uToM; TaKUM CIIOCOOOM MBI IIPOCTO HECKOJIBKO YMEHbIIaeM MPUUHHIEMbIH apa3uToM
Bpel.

8. MoyHO BBIpaIlIuBaTh YCTOWYMBBIC WM TOJIEPAHTHBIC COPTa KyJIbTYPHBIX PACTCHHH, €CIH
Takue copra umeroTes. Jlo cux mop paboTa 1o BBIBEJACHHUIO MTOJAOOHBIX COPTOB HE MPOBOJMIACH, XOTS,
KaK U3BECTHO, OTACJIBHBIC COpTa KYJIbTYPHBIX paCTeHI/Iﬁ pa3an4yaroTcs 1mo cBOeH BOCITPUHUMYUBOCTHU K
HEKOTOPBIM MaPa3UTUIECKHM PACTEHHSM, U 9TO OOCTOSTEIECTBO OUEBHIHO, MOXKHO MCIIOIB30BATh JUIS
BBIZICJICHUS YCTOMYMBBIX COPTOB. B Hacrosiiee BpeMsi HaM eIlle Majio YTO U3BECTHO O OMOXMMHUYEC-
KUX, (1)I/I3I/IOJ]OI‘I/I‘ICCKI/IX U TCHETHYECKHUX OCHOBAX YCTOI‘/'I‘II/IBOCTI/I K IapaSUTHYCCKUM PACTCHUAM.
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SUMMARY

ANGIOSPERMS AS PATHOGENS OF PLANTS

Kanchaveli Sh.S., Pavliashvili K.M. and Chachkhiani-Anasashvili N.R.

Scientific Research Center of Georgian Ministry of Agriculture

Georgian Technical University

Akaki Tsereteli State University, Kutaisi

It has been determined that in Georgia most cases of plant diseases are caused by 7 species of angiosperms
resulting in plant weakening, growing retardation, chlorosis and in some cases dying of plants followed by
destruction of harvest. Angiospermous parasites are dicotyledonous and they mostly infect dicotyledonous
plants. The extent of parasitic relations of Loranthaceae species has been studied which determines that these
species lead parasitic style of life at an early stage, later proceeding independent rules of life. It has been
established that some angiospermous parasites are characterized by subspecialty while others possess wide range
specialization. Angiospermous pathogens release pectolytic and cellulolytic enzymes which promote parasites to
invade a plant and facilitate displacement of haustorium inside it. Combating measures against angiospermous
pathogens have been developed to improve normal plant growing and get abundant harvest.

Keywords: dicotyledonous plants, detriment, parasites.
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SMUPUTOTUOJIOIUSI PUTOMATOTEHHBIX BAKTEPUIA U KX
ITAPASUTHYECKAS CHEIUAJIN3ALIUA

Kanuasenu II.C., ITaBauamBuian K.M.

HayuHo nccienoparenbceknii neHTp MUHHCTEPCTBA ceIbCKOro Xo3siiicTBo I'py3un
I'py3unckuii Texuanuecknii Y HUBepcuTeT

Bakrepun mepemaroTcsi 0T OOJBHBIX PACTEHHH 3IOPOBBIM pa3IMYHBIMH MyTsAMHU. OmaBiive
3apayKeHHBIE JIHCThS IEPEHOCSTCS ¢ MECTa HAa MECTO BETPOM HJIM TIOJNIMBHBIMU BogaMH. Menpyaiiime
KameJabKd, B KOTOPBIX CONIEpXKaTcs OaKkTephH, oOpas3yloTcsi NMpU pa3OpbI3TUBAHUM Kameib OIS,
MOTIABIIMX HA OONBHOE pacTeHHe; 3TH KPOIIEYHBIC KANeIbKU MTOAXBATHIBAIOTCS U PA3HOCSTCS BETPOM.
Hexoroprle maroreHHblE OakTepHUH IEPEHOCSATCS C OJHOTO PACTeHHs Ha JPYroe HaCEKOMBIMU,
KOTOpBIE YacTO HE TOJBKO CIIOCOOCTBYIOT PAacCeICHHI0 OaKTEepHUH, HO M OCYIIECTBISIIOT HHOKYJISIHIO.
YesnoBek pacrnpocTpaHseT NaToreHHble OaKTepUu BO BpeMsl TakMX paboT, Kak Koch0a (MMEHHO Tak,
HarpuMep, pacrpocTpaHseTcs BO30yauTenpb yBsimanus aronepusl Corynebacterium insidiosum, u mpu
MaHUITYJSINAX, CBA3aHHBIX BEreTATUBHBIM pa3MHOKCHHEM pAcTeHHH (Hampumep, IpH pe3ke
KITyOHel) BpsiI JIM MOKEM HMETh CKOJIbKO-HHOY/b CYLIECTBEHHOE 3HaueHKe; bakTepranbHble KIETKU
B TaKWX YCJOBHAX JOJDKHBI OBICTpPO Tormbath OT Bhickixanwst [1-3]. IlepesumoBka mpeznctaBisieT
MHOT/IA JIOBOJIFHO CIIOKHYIO TpoOieMy Ui (UTONAaTOreHHBIX Oatepuid. bakrepmm, 3apakaromiue
JPEBECHHBIE TOPOJbI, MOTYT COXPAaHSTHCS JKMBBIMH, XOTS M B HEAaKTHBHOM COCTOSIHUH, BHYTPH
OITyXOJICH, MECTHBIX HEKPO30B, B TaJlIaX, OYCYHHBIX YEIIysX, B TPEIINHAX KOPHI U B IPYTUX MECTaX,
IZle OHU B JJOCTaTOYHOW Mepe 3aIlUINCHBI; HHOT/Ia OHU MOTPY)KEHBI B CIM3b, U 3TO 00ECIICUNBACT UM
JIOTIOJTHUTENBHYIO0 3almuTy. [lepe3snMOBBIBalOT OaKTEpUH M B 3apa)KCHHBIX PACTUTEIBHBIX OCTaTKax
(0co0eHHO B OIPEBECHEBILNX TKaHAX ), HO 3P PEKTUBHOCTH 3TOr0 CIOCO0a 3aBUCHUT OT TOTO, KaK J0JT0
CaMu pacTUTENbHBIE TKAaHW OCTAIOTCS )KUBBIMH, YTO B CBOIO OYEPE.Ib ONPEACIISIOTCS KIMMAaTHIeCKUMU
ycnoBusimu. [lorosa B mepuos MeXIy JIBYMs BETeTAlIMOHHBIMH CE30HAMH BJIMSET Ha aKTHBHOCTh
NOYBEHHOW MHKPOQIIOPHI U TEM CaMbIM B 3HAYMTEIILHON Mepe OIpeaeNseT BEDKUBAHHUE MTATOTCHOB B
PACTHTENBHBIX OCTAaTKaX; HMPH CYXO# IMOTroje 3TH OCTaTKU COXPAHSIOTCS JONIbINE, a NMPH TEIUIOW |
BJIQKHOH morojie oHU ObicTpee THUIOT. He cnemyer 3a0bIBaTh M O JAPYTHMX OpraHu3Max, YHHYTO-
JKAIOUINX PACTUTEIIbHBIE OCTATKH, HAIIPUMEP O TEPMHUTAX.

bakTepun MOTyT IIepe3uMOBaTh B 3apaKEHHBIX PACTEHHSX, CITy4ailHO OCTABLIMXCS HA TI0JIE BO
BpeMsi YOOPKH yposkasi (eclid 3TO He OOJIMTaTHOE OJHOJICTHUE PACTEHHS), B OCBHINABIINXCS CEMEHaX,
U3 KOTOPBIX B CJEIYIOIIEM TOJy BBIPACTAIOT PACTEHHs CaMOCEBa, WM B 3apaKEHHBIX COPHSKaX
(rmaBHBIM 00pa30M MHOTOJIETHHX), €CJIM Yy JIaHHOW OaKkTepuH MIMPOKHH Kpyr Xxo3seB. Ha Bce st
CHOCOOBI TIEPE3UMOBKM OAKTEpUU TakXKe BIMAIOT TIOTOJIHBIC YCIOBUS B 3HMHHUH TEPUO/.
3arps3HEHHBIE MIIH 3apaKEHHBIE CEMEHA U NIOCAI0YHBII MaTeprall UTPAIOT BAXKHYIO POJIb HE TOJIBKO B
pacrpocTpaHeHUH, HO W B TEPEe3NMOBKE NAaTOTEHHBIX OakTepuil. Takue ceMeHa MOTYT OCTaBaThCs
WHQEKIIMOHHBIMU Ha MPOTSDKEHUH psijia JieT. Ecim 3aTteM OHM MPH MOJXOASANIMX YCIOBHIX POPACTYT,
TO W3 HHUX PAa3BBIBIOTCSI OOJIbHBIE PACTEHUsI, CIIOCOOHBIE CIYXHTb HCTOYHHKOM HHQEKIUH s
COCEIHUX 37I0POBBIX PACTCHUH.

Bo3MoxkHO, 4YTO HEKOTOpble OakTepWH, BbBI3bIBAIONIME OOJIE3HN KOpHEH, Hampumep
Agrobacterium tumefaciens, moryT BeDKHMBaThH B NOYBE, Be/is canpo(UTHBIA 00pa3 JKU3HHU, IpaBla,
3HAYEHUS 3TOTO SIBJICHUS MTOKa HESICHO.

Breigenstor [4] Tpu rpymmel: 1) G6akTepuu, KOTOpBIE BBDKHMBAIOT, HO HE PAa3MHOXKAIOTCS B
noYBe; K HHUM, BEpOSATHO, NpuHAUIekuT Pseudomonas solanacearum; 2) Oakrepuu, KOTOpbIC
BBDKHBAIOT, HO YTPAuMBAIOT CBOIO MIATOI€HHOCTH B TIOYBE, Kak HarnpuMmep, Agrobacterium tumefaciens
B KHCJIBIX TIOYBAx, U 3) OaKTEpPHH, KOTOPbIE BHDKHBAIOT M Pa3MHOXKAIOTCS B I0YBE; MHOTHE U3 HUX,
BEPOSITHO, SIBIISIOTCS canpoduTaMu, CIOCOOHBIMH IPU ONPENENEHHBIX YCIOBHUSIX MOpakaTh PacTCHUS
(BnpoueM, eAMHOTO MHEHHMS Ha 3TOT cU€T HeT). bonpmmHCTBO OakTepwii, MOpaXaroX Hal3eMHbIE
YaCTH pacTeHHH, HECIIOCOOHO BBDKMBATh B OOBIYHOH IOYBE B TEUECHHE JUIMTEIBHOTO BpeMeHH. Ilo-
BUAMMOMY, 3TO CleAyeT OOBSICHUTh aHTarOHUCTUYECKUMH 3PPEKTaMH M HEBO3MOKHOCTBHIO KOHKY-
pupoBath ¢ canpoduTaMu H3-3a HEJOCTAIOIIETO MUTATEIBHOTO BEIIECTBA; B CTEPHIIBHON MOYBE ITH
OakTepuy BBDKHMBAIOT B T€UEHHE OoJiee MPOJODKUTENIBHOTO CpOKa. BBDKMBaHHE B IOYBE, HECOMHE-
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HHO, 3aBUCHT OT IOTOJHBIX YCJIOBHH, TOCKOJBKY STH YCIIOBHS BIUSIOT Ha aKTUBHOCTH JAPYTHX
MMOYBEHHBIX MHUKPOOPTaHNU3MOB.

Hemuorue Buapl OakTepuy NEpe3NMOBBIBAIOT B OpraHu3Me HACEKOMBIX-TIEPEHOCYHKOB
(marmpumep, Erwinia tracheiphila, mis koTopeix mepeHOCUMKaMu SIBISIOTCS KYyKH U3 poaa Diabrotika),
OJTHAKO TaKOW Croco0® BBDKMBAHHS BCTpedaeTcs peako. Hem3BecTHO, pa3sMHOXKAIOTCS T OaKTepHH B
OpraHu3Me MepeHOCUYHKa, IPUUNHSIOT JIM OHU €My KaKOH-T100 Bpea M CYIIECTBYIOT JI KaKue-HUOY b
OHMOJIOTNYECKUE B3aUMOCBS3H MEKAY 3TUMH ABYMsI OpTraHU3MaMH.

Hamm ycranoBimeHo, 4YTO (UTOMATOreHHBIE OaKTEpUH MOXKHO Ooyiee WM MEHee JIeTKO
BBIPAIINBATh HA CPABHUTEIHHO MPOCTHIX KYJIBTYPAIBHBIX Cpelax, HalpuMep Ha MHUTATENIbHOM arape.
MHorre u3 HUX SIBIAIOTCS HECHENUAIM3UPOBAaHHBIMU Hapa3uTaMH, Yy IPYTUX KpPYyr XO35ieB XOTS U
HIMPOK, HO BCE )K€ OrPaHMYCH, a TPEThH BOOOIIE MOpa)KaroT JHUIIL HEMHOTHE ONHM3KHE BUABI pac-
TEHWH, T.€. OTJIMYAIOTCA BEChMa BBICOKOM cremmanmsanueir. Tak, Xanthomonas malvacearum mopa-
JKaeT TOJABKO BHABI GOSSYpiuM u, BO3MOXKHO, €IIé OJHOrO WX ABYX poaoB cem. Malvaceae. Busi
OaxTepHuil IIMPOKUM KPYIOM XO35€B, IO BCEH BEPOATHOCTH, COCTOST M3 psAa INTAMMOB, KaXKAbId M3
KOTOPBIX TApa3sUTHPYeT Ha OTPaHWYCHHOM uHcie pacTeHuid. [IpoOmema ocioxHsieTcs TeMm o0c-
TOSTENECTBOM, YTO MBI JIO CHX TOpP HE UMEEM YIOBIETBOPUTEIHLHOTO OMpEICIICHIs] CaMOTO TTOHSATHS
,»BUJA“ Y 3TOH IpyIIbl OPraHu3MOB. B MpoIljioM Tak Ha3bIBaeMbIC BUJIbI OAKTEPU YCTOHABIUBAIIH I10
pacTeHusIM-xo3seBaM; Hampumep, Xanthomonas pelargonii u X. geranii, mnapasutupyrorme
COOTBETCTBEHHO Ha TEJIATPOHM W Ha TepaHW, NPUHATO CYNUTATh PAa3HBIMH BHJAaMH, XOTS OHH, IIO-
BUANMOMY, HICHTUYHLI. HCKOTOpBIe 6aKTCpI/II/I, OIMUCBIBAEMBIC B HACTOAIIEC BPEMA KaK pa3sHbIC BU/bI,
NpaBUJIIBHEC CUUTATh CICHUAIM3UPOBAHHBIMU d)OpMaMI/I 60.]]66 KpYIHBIX BHJ0B, COCTOAIIMUX M3
HECKOJIbKHX IITAMMOB, KOTOPBIE Pa3IMYatOTCs IO CBOCH Mapa3uTUIECKON Crenraan3anii. Bo3MokHO
4TO 3Ty npobieMy OyAeT Jierde pelrTh MPU MMOMOIIM COBPEMEHHOW TEXHUKH, KOTOPOE MO3BOJISET
OIIEHUTH O0IIIee CXOACTBO OPraHU3MOB HA OCHOBE MHOTHX MPH3HAKOB.

CyiiecTByeT HEKOTOPOE YHUCIIO OaKTepHid, CIIOCOOHBIX MOpaxkaTb TpuObl. K HUM oTHOCATCS
Pseudomonas tolaasii, Erwinia carotovora u Bacillus nolumuxa, mapasutupyrorinue Ha HIISITOYHBIX
rpubax (Hampumep, Ha BuAax Agaricia), u Xanthomonas uredovorus, mopaxaromuyii yperocnopsl
pPKaBUMHHBIX TpUOOB [5]. He BHoJHE SICHO, KaKyr0 POJIb HTPaloT OaKkTepuu, OOHApYKUBaeMble HHOTa
OTKPBITBIX B COPYCax TOJOBHEBHIX rprOOB; BO3MOXKHO, HEKOTOpPHIE M3 HUX SIBISIFOTCS aHTarOHUCTAMH
B030ynuTenei ronoBHU. VIMEIOTCS MHOTO COOOIIEHHI O Mapa3sUTUYeCKOW CIielrain3anui puTomna-
TOTEHHBIX OaKTEePHH.

BakTepuu, B ToM yrciie u (UTONIATOTEHHBIE, OTIMYAIOTCA KpailHe BHICOKON HM3MEHYHUBOCTHIO.
HoBble OMOTHITBI BO3HHUKAIOT Yy HUX B pe3yjIbTaTe MyTallMii peKOMOWHAIIMK ¥ HEKOTOPHIMHU JIPYTHUMHU
nyTsMd. Hepeako 3TO CONMPOBOXKIAETCS TOSBICHHWEM WM, HAa00OpOT, yTpPaTod IMaTOT€HHOCTH.
Hexoropsle maToreHHsie OaKTEpUU B KYJIbTYpe OOBIYHO YTPAUUBAIOT MATOTEHHOCTh, HO YaCTO BHOBb
MpUOOpETAIOT €€ MOoCIe MaccaKel uepe3 pacTeHne-xo3suHa. [[aToreHHoCTh 9acTo yAaéTcs MOBLICUTh
nyTéM NOBTOPHBIX Maccakedl depe3 ycToiuuBble (JOPMBI paCTEHUH M, HA0OOPOT, CHU3UTH NPOBES
naccaxv BBICOKO BOCHIPUHUMYHNBBIX (bopMax. BOSMO)KHO, 3TO YaCTHUYHO OOBSICHSIETCS I/I36I/IpaTeHBHBIM
BBDKMBAaHHMEM TEX pac, KOTOpbIE JydIle MPHUCIIOCOOJIEHBI K JaHHOMY pacTeHHio. MMeroTcst Takxke
JaHHbIE O TOM, YTO HEKOTOpble OAaKTepUHU MOTYT OBITh «IIPHUYUYEHBD» aTaKOBaTb HOBBIX XO3SEB.
KynbTypbl HeckosbKuX BuoB Xanthomonas, B tom umcie Xanthomonas Junglandis (13 rpedeckoro
opexa), Xanthomonas malvacearum (u3 xsomuarHuka) u Xanthomonas begonia (u3 Geronumn),
npruoOpeian MaTOreHHOCTh B OTHOILEHHM PAacTeHHMH (acoiid MOciie YeTHIPEX —IOCIel0BaTEIbHBIX
naccakeld Ha pacTEeHHAX 3TOTO BHJA. TpyIHO CKa3aTh, HACKOJIBKO YacTO MOXKET TaKoe sIBJICHHE
npoucxoauts B moje. Canpodut Aerobacter cloacae npespaiaercs B mapasura Erwinia tracheifhila
(Bo30yuTENb YBAAAHUS OTYpIA) MO JEHCTBUEM 3KCTPAKTOB U3 OI'YPEUHBIX TKAHEW MJIM Mpernaparos
JHK »storo pacrenusi, a maroreHHbie mTammbl Agrobacterium tumefaciens moryr, mo-Bumumomy,
mpeBpamaThesi B HemaroreHHein A. radiobacter mox BAMSHHEM pa3IMUYHBIX BEMIECTB, TAKUX Kak
9KCTPAKTHl U3 TKAaHW KOPHEBOTO paka, yOWTas HarpeBaHHEM CycrieH3uu kietok A. tumefaciens wmu
HEOUMINICHHAsT HYKJICHWHOBAs KHUCJIOTa 3TOH mociemHei Oakrepuu [6]. IlaToreHHOCTH OakTepuu
HecTaOWIIBHBIN MPU3HAK; TI0 BCEH BEPOATHOCTH, HA HEE BIMIET PacTeHHE, C KOTOPHIM CBs3aHA JaHHAS
Oaxtepus. Bo3aMoxkHO, 4TO pacTeHHe mepenaéT OakTephH KaKOW-TO T€HETHYECKUI MaTrepual U TeM
CaMBIM U3MEHSET €€ MaTOTeHHOCTbD.
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Taxum o0pazom, puTonaToreHHble OaKTEPUN PACIIPOCTPAHSIOTCS Pa3HBIMU MyTsAMHU. Ha stot
IPOLIECC BJIMAIOT KIUMAaTHuecKue yciaoBus. Crennanu3upoBaHHble GOpMBI 0ojiee KPYHMHBIX BUIOB,
COCTOSIIIIMX U3 HECKOJIBKUX IITAMMOB Pa3iMyaroTCs 10 CBOEH Mapa3uTUYEeCKON CleHUaIn3allu.
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SUMMARY

EPITHETOLOGY OF PHYTOPATHOGENIC BACTERIA AND THEIR PARASITIC
SPECIALIZATION

Kanchaveli Sh.S. and Pavliashvili K.M.

Scientific Research Center of Georgian Ministry of Agriculture

Georgian Technical University

The work contains several items about characteristics of phytopathogenic bacteria, their spreading, wintering and
their relation to environmental conditions. It has been determined that they can more or less easily grow in the
areas of nutritional support, for instance on agar; they can spread with the help of infection source in different
ways; the main problem for them is wintering and keeping themselves between two periods of plant vegetation.
Wintering process of phytopathogenic bacteria takes place not only in plants, but also in plant wastes and in the
soil. Changeability is characteristic for them , thus pathogenesis is not stable state for them. They are sensitive to
natural environment and may rapidly die of dryness and effect of sun radiation. Many species of phytopathgenic
bacteria are considered as nonspecialized parasites, which can disease only similar species of plants. Specialized
forms of great amount of species, consisting of several strains, are different with their parasitic specialization.
Keywords: epiphytotiology, bacteria, diseases.
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SUMMARY

PAPER DEALS WITH LIP BALM (CREAM) RECIPE DEVELOPMENT WITH

USE OF SAPERAVI GRAPE SEED

Devdariani N.G. and Tsereteli T.M.

Georgian Technical University

The cosmetic lip balm was made by using Saperavi grape seed extract and the technology of its production.
Biochemical analysis has established high antioxidant activity of grape seed, resistance to light and temperature.
It has been established that the inclusion of grape seed extract in the recipe of cosmetic products has a positive
effect on the corrosion resistance of the finished product, which increases the shelf life of the product.
Keywords: saperavi, extract, grape seed
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SUMMARY

EXTRACTION OF BIOLOGICALLY ACTIVE SUBSTANCES FROM THE MUD OF PALIASTOM
LAKE AND THE POSSIBILITY OF THEIR USE FOR MEDICINAL-COSMETIC PURPOSES
Kargareteli G.T.

Georgian Technical University

The data obtained as a result of a detailed study of the organic composition of Lake Paliastom mud provided a
new explanation of the mechanism of action of mud and suggested the possibility of using Paliastom Lake for
therapeutic purposes.
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SUMMARY

EXAMINATION OF PHYSICAL AND CHEMICAL PROPERTIES OF VANISKEDI BENTONIT
COLORFUL CLAYS AND THEIR APPLICATION IN MEDICINE AND COSMETICS

Jologua M.A.

Georgian Technical University

The aim of our work is: to study a completely new deposit, the Vani Range area. With the new technology, a
high quality base has been obtained, which in combination with the active substance provides the necessary
therapeutic effect. The study was conducted on white rats at the Morphology Research Institute. Study of
physico-chemical properties of different colored clays of Georgian National Wealth-Vani ridge deposit and their
use in medicine and cosmetics.

Keywords: bentonit clays, vaniskedi, medicine, montmorillonite.
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