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366(M30 3565¥0RIdOL 15033BHO30L IORRIFIRN IBLIdOL LO30MNBOLSMZ0
09599 B3 30MAYSIY g->.
bsJodmggerels gdbogndo 9bogg@dlodgdo

L. dgbsgogo. domgds@oggedo LEsgobBogzol gOm-g@mo doGomowo dods@mygang-
d0m, 39OdmE, 5M35M3gHOYe LEASGoLE03Y® dgxsligdoms mgm@ools asbb®om, (o@-
dmgoygemo  3gengggools ddsgoen  o53dmAOms  gudowgds [obs  Loygnbowseb wofygdyao
dodomyeo ogem ods my 0d dogrgdyegdol mgolgdols ds@o@mgdgemo @gdgaol bmdols
dodom, sgrdomyg®o bmdgdol Lodig®ogggdols sbsgnmygdol dmdgdbolisgb.

aobofoagdols  Lodjgg@mogol  gddo@oymo  sbogrmagdols dglFogeools  boggydgansw
9093 Jo@omoo LEMSGHIA0E0 sdMm3obs, MMIgaoi 2odmobosGgds mgm@oymo aobs-
Joangdols Gg@m3069ddo, @mama (3 9Ebmdo aobsfogmgdol Lodggmogol o®s3s@odg@EH® o
LEs@GobGogg®o dggnoligdols sdmEsbs. 3oMggero dggagdo dowgdygeos 3. aanroggbyzml [1]
©> b. LdoMbmgol [3] Jog@. dom oMY YLJE0 05330039600 >539L ,,30LGHMYAST a0
Bo3dol Igloggogdo. Imagosbgbom 3. HMbgbdas@Eds [4] s g 350bgbds [5] aoboboangls

»A 03560 Dgaoligdgdo, ogg90ygmo dm@gmol K(X) aymom (g9b6jcoom) ws dgoli§sg-
g0 gl dolo mgolgdgdo.

Jodomgmo  sandsnyg@-LEs@olbBogg®o  domgds@ogy®o  Lgmaols  gdgdegdgeds
& 956053 [2] o dobds dmlfogergd g. boo@oosd [6,7] wsdmyzogdgen 3300390909

g Ebmbdom wowpo (gaomo dgo@obgl  Jodmygeo 3gi3bogdgdol 3 dods@mnyga gdbom
3obgoms®gdols boddgdo. dom dogd gobboenyganos @ gobbmasmgdyemos IMogogmasbbm-

dogngbosbo gymols gdmbgggs ©o 3. OMDIbomsGROL  dgogyo, ol Logydgga by

05503 960@0s  ©oIMYJ0YdJE0 (0533003909500 SAgoYo  dgRslgbol Lodzg@ogols gb
S0 b50Mbom 1 mobodo®o A gdomdol Lbsgdo@olo 3o®mdbdgdo. Hgdl dogd yobbogyganos

dOogomasbbmdogrgdosbo  gobsfogdol  Lodyzgdogol auamgsbo™ s b hgbimgol
»3009J3090” Godol s@s3s@adg@@ymo dggnsolgogdol sbod3dm@y®o gmasdiggol Lo-
30mbgoo [9,10]. @. sdloged o g bos@snsd goboboamgl sardomy@ aobsFoagdsms ¢3b-
J30mbs@gbol 5®o35M539HO o FgRslgdgbol sdmzsbgbol Rodmyg b3gd@®o [11]. 3. do-
dogneged, 3. boo®godgogmds, . bmbodgd, g bdoansdgd  aoboboangl  gobsfogngdols
Lodggmogggools dggoligdgdo Lbgowslbgs dg@@ogzom [8].

2. ©og9dgom {Q,F,P}.\Q)?mm”(j(’no bog@(zge, Q — ga0gdgbBodyer bomdomgdosms
bog@3gs, F 000l Q-b J39b0d@sgeggdolysb dgeagbomo 6 smagdds. {Q,F} bmdswo
bogdzge. 53539 b, asbgobommmn {R,Bz} bmdswo Loghzg, Lowsi Br ool dméy-
@ols 6 oy gdds, oby R-0b mos Jgglboddmsgem ggdoliasb dgoagboeo 9dzodglo 6 senggd-
ON ©S sbsbgs (9600 X =X()): Q->R,  ymggeo Ac Bg-mgols
X_l(A):{a)eQ:X(a))eR}eF. dodob X dgdmbgggomo Lowowgs. 0d dgdmbgggsdo, Gm@Es
Q=R" ©s gobomsgm slsbgols m@ {Q,F} ©s {Rn,BRn} bemdse bogi3990L dm@ols, bsg-
d9 235J3b dgdmbgggom 3gJBmGmsb.

539300 X Dgdnbgggomn Lowowgl goshbos gobsfoagdols Lodggdogg f(X),R -by.
sdobmob 53 Lodgg@ogol Lobg bmbogno 5@ o@ol. bmdognos dbmame ol, Gmd slgmo
Lodg3M0g9 >MLgdmdl. Lakomms X  Fgdmbgggom Lowowgby ©sdmy 00gdgeo ©s 330039
b900l (dgdhggol) Lodygsagdom  sg3samm  aoM3399e0  sbMom  m3Bodogry®do  dga3oligods
936m30 Lodggmogolomgol. oslig, ®®d godgom X, X, .., X, 900dsbgmologsb ©sdmyzomy-
g0 s gOmbso®ow yobsfomgdymo dgdmbgggomo Lowowggdos. sdolmsb mommgyeo
o060 aobsFomgdgmos obg, Gmame X, gobsfomgdols 9i36mdo jobmbom P(:).

9930G09mo0  gobofomgds Ph(), @mdgmoi s0ggds N doaammdosbo  dg@hggom

XisXg s Xy §003000096L  ©olig@gdme  aobsfomgdols %-Ob Ameo  L,Fmbol*  s@Em-
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dgdom mommgyao X, i=1..n ©0533003900Lomgol. 53539 @AM, Mmomemgye Xi 0 3
3003900l dgodangds ©og9353d0OMm ©ge@Es bmds 5Xi (), mogdmydomo Xi §g@@om do,

bo@m  ©odmY300909@  ©5330039090L ©039 3530 9dm 5Xi () bmdoms sG0mIg@ 0 e
Lodgogomls

PO=5 5,0
i=1

1L oy X;eA
bowo(s 5xi (A):{O, w2 X, €A
09 9Ebmdo  asbsfomgdol  obmbolomgol s®lgdmdl aeygo f(X) Lodzg@ogy,
d5dob  dglodangdgemo  0dbgds  dgg3goemm 5X.() bemds  @o0dg  bmdom  god 3390
KLi(X X;)  Lodggtogom ©s gs8mgoggbmm oao 9Ebmdo f(X) gobsfoemgdols Lodzgmogols
Ygboggoligdao, Momsi dgdmagedgl Lodggmogol dggslgdsms sbogro gaosbo.

sd@ogo,  bgdmm  Jodmbognyao  bsdOMIgdol  doGomswo  opgs  slidymo
sdmobolodo  9.(. s®35@M0dgB@yamo  LGoGol@ogydo dopamdss. hodmgsysgrodbmo gl

0095 5300Mm Gz 06@JaGgdo©0 (3980l bmdom) gubjzos K(X), @mdgmos po-
bofogmgdols  Lodggdogol  mgoligdgdol  djmby  gubjaoss.  aodws  sdols,  sgzo@mm

byyanolsggb 3®gdowo hn d0dggamos s Jggoaobmn LEsEolGogs

. 1 o, [ x=X
fn(x)=mZK( - kj, h, >0, nh, — .

n k=1 n

Loko@ms 3m0dgdbml ol 30Gmdgdo, GmEyLsg f (x) Jool{@sgol F(X) ¢o964-

300Loggh @s@oi sbGom. 3. Hmbgbdas@d@ds shggbs, @mI f (x) doolL{@sggols  f(X)
396J300Loggb  mobod@o  sendomygdo  JMgdomdols sb@om. o0dobomgol, @md Jmgoy-
35bmm  bmpowo  dgegagdo, Fobsl{o@  hodmgogs@modmon  bmyogdmo  Jmlodbowgdgano
9920-

godgom  F(X)  o@ol X 9g9mbgggomo  Lowowol  gobosfomgdols  gubdios.

dF(x
%=f(X) Xio Xy, v o X, g6hggos. F(X) ¢96dGool ggolgdolomgols owmgdgb

93300990 a565Fomgdols g9b6dzosl — S, (X)-b. Lowowgl, GMIgaoi GOl GodEMdomO
Lobdomg dgdhggol 0d gangdgbBgdol @omgbmdobs, Gmdggdoi bogagdo s@osb X-by.
aoboboaoggh S, (X) Lowowol F(X) ¢96Jco0logob gopsb@oli bmdse Fgdwpgy  Lowo-
©990b:

D,(6.6,)= sup [S,(x)—F(x).
xeF([6.6,))
D;(6.6,)= suwp [S,(00-F(x)],
xeF([6,,6,])

D;(6,6,)= sup [F(x)-S,(x)]
xeF([6.6,))

F99030535bgom g.0. 039630l mgmEgdol Loob@gmglm wsd@go3gdsb.
0gm@gds L (3. 0. aeoggbgm, 1933 §). sandsmmdom 1 syoemo oJgl mobsd@sw
30 gdombsls
P{lim D,(0,1) =0}=1
n—co
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533303995, obgobogrmm % Fomogdo. 50gbodbmm Xy -om X-ob ol 9d3o@g-

Lo 360dgbgermds, @mdaobmgoliss
F(x) s%s F(x+).
50603360l moboblog X < Xj  bomdomgdol Lobdody s@ol S, (X;). s3sbmsb
P{X <xu}=F(xj).

503603600 Cy =105, (X;) = F(X)}. dmdgmol gedmogdgdnmo wop  Go-
Gbgmo 3obmbols msbobdo P(C,)=1.

sbggg 9 >0g60dbsgm Ejk :{a):Sn(Xjk+)—)F(Xjk+)}, 35706 9394699 P(Ejk)=1.
godgon Ky =CuE o

k
K.=[ |K,=q@:sup
“ Q J { 1<j<k

Sn(xjki)—F(Xjk+)‘—>O}.

d>dob

P(K,) = P[U Kjkj <> P(K;)=0.

k
=t

sdopmd P(K,)=1. o9 sgoogdm K:ﬁKk, 35706 sbogmmaoyg@o by g mdom
kel
dogowgdm P(K)=1.
dgodgl  dbGog bgdobdog@o  X-Lomgol, @Gmdgemoi  Xj-bs ©> Xjy-b ool

dgoomgmdls, 2391690
F(Xjk+) <F(x) < F(Xj+1,k) ws S, (Xjk+) <S,(x) <S8, (Xj+1,k)'

535Lmsb bgdobdog@o obgmo Xy -Lomgol, GmImobingolsi Xjx > Xjk» 339d6900
1
0 < F (X)) — F(Xy+) < K
sdo@md
1
S\ (X)-F(x)<S, (Xj+1,k) - F(Xjk+) <3S, (Xj+1,k) - F(Xj+1,k) +E ,

1
Sa(¥)—F(X) = S, (Xj+) — F(Xj,04) 2 S, (Xj+) — F(Xjk+)_E :
sJgsb 20dmeol, BmI 6gdoldogBo X-bs ws K-Lomgol,
1S, (X) = F(X)| < sup
1<j<k

1
Sy (X;et) — |:(xjki)\+E
oby

D,(0.1) <sup|S, (X, %) - F(Xjki)‘+£ :
1<j<k k

5956 gwgdnmmdm, G¢md P{Dn(O,l)—)O}Z P(K) =1. 00gme@gds ©s3@g03909a000.
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0gm@gds 1. (3. dmbgbdms@dBo). godgom, F(X) moboddse 9Vyggdos R -by,
boenm  K(X)  993mbobog@ygamo  godosiool  gubioss s IK(X)dX:l, 35306
R

sup

xeR

Ef (x)- f (x)‘ 0.

0g0@g3s 2 (3. boo®ons). gmdzom dgbdymgdyamos mgm@gds 1-0l 306mdgdo,
d5dob oy Zexp(—ynh,f) 30gds@os bgdoldogdo ¥ >0  @oibgobsmgols, 339690
n=1

lim sup

* xeR

3. godgom, ygodal {Xi} ‘dgdmbgggomo  dg@hgge )(i=(X1(1)...Xid), i=1..,n, 3m-
3900300056, G®IgEoi 3obolobg@mgds IMsgomasbbmdoggdosbo f(X)  aobsfoemgdols
Lodgg®ogom XERd, X=(X1,---,Xd,f(X)ELZ(Rd)) asbsfoggdols Lodigdogg f(X) egdgaols

bmdon  3go@sBom  0bBgadgdowo  gubjaosms  geslols  gybioss.  f(X)  gEbmdo
29bJ3oss. dob Igbogoligdemo gobogogm LEsEOLEIS

n d _
fa(x.7) = n_leai (MK; (ai (M(x — XJ(I))) (1)
=1 i
Lowoi  8p =(a1(n),....aq (N)), {am")},l =1d  @opgdom Gogbgms  F0dyzMmdss

fn (x)—f (X)‘ =0 S0 domnmdom 1.

d
. Ll
obgmo, Gemd  lim gj(n) =« ©s limn Hai(n)zo
N—0 i=1
Ki(v) veR, i=1d 3m@gmol sb@®om, bmdswo g9bJGoss ©s sgdeygmegomgdls
93 9@sMmMbol 30MHMdgol:

K1) K(X)=K(x) [ KOIdx=1 sup|K (9| <
RY xeRY
K2) K(X) 5d3L V93980 Foddmgdyegdo dom dm@oll M Gogols,

) ) d
K3) jxl'l...x;,dK(x)dx:o, i <s, Jx?K(x)dx;tO, v, <d
Rd J:]_ Rd
q d
K4) le |K(X)|dXSOO, Y;<P, S >max(5,1j, S_ @ fos
Rd

d
>0gb0dbmm K(x) = HKi (Xi)a X € Rl' i=1d, Kj ()e L2P1’
=1

Cs -om >0gbodbmm  yggeos dgdmlobwg@gemo  9Fy3930 (0()() 96d3ool Lod-
Mogey, xeRY, amdgnsig odzn 9fy3960 3g@dm Foddmgdgemgdo X FgdEoaols dowes-

0° f(x L
Imdo S @opodwyg Bosmgmom, sdsbmob fx)#0 o %7&0 ggges i-bogol 1=1,d;S
i
eoafo @oibgoo.
Ws -00 50gbodbmo Lod@sgang yggms dgdmbsbwgdgao, 9Fy3900 wx) g9b6Jc0g-

dobo, XERd, Omdgmsi oJgm  dgdmbsbrgdgeo, fyzgdo 3gddm Fo@dmgdyegdo S
602539 homgeom, GMAmagdoi 939036056 @gdgaols sSbOom ggo0@MsGom 0bFga®gdowe
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g96Jcosms L(RY)  Loghigl. f)#0 wo 86f(x)¢0 90m0 35063 I-bsmgols, i=1d;S
X

o @oibgoo.
0 3o @0 aoob®ol bmdsw asbgobogrmm Lodysem ggo@s@yemo 3mdogng-
bo:

M [, (x.a8,) = f(X)] =V, (x.a,) )
Fgg0L{ogenmm 53 gsdmbobyegdol sbod3BmMG YO0 gmxsd3ggs, GmaEs N—>0 s
303mgmm  a, =@ (n),a,(n),...,a,(z,)) ®3Bodsgryg@o 3609369 ™dgdo, @M gdoi  dobo-
399 s5bokgdgb V (X, 7,)-L.
JB3oGBLYds mgmegds, Gmdgmoi 5d@o3Egol  dggnobgdol sLod3GmGY®  Jsenwg-

g0 gdols.
0ngmegds 4. oy f(X) Lodggmogg Cs gansbol gybjizoss s K(X) g9bdios o3ds-
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SUMMARY

TO THE ISSUE OF UNKNOWN DISTRIBUTION DENSITY CONSISTENT ESTIMATE

Buadze T.G. and Giorgadze V.A.

Georgian Technical University

The work deals with Rosenblatt-Parzen and E. Nadaraya kernel-type, consistent non-parametric statistical
estimates in the space of linear L, functions and L, functions square-integrable towards Lebesque measure,
composed through general statistical approaches by independent observations for unknown density of
multidimensional distribution.

Keywords: estimation, independent observations, consistent non-parametric statistical estimate.
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SUMMARY

FILTRATION OF GRADIENT BACKGROUND, CAUSED BY UNEVEN ILLUMINATION USING
MATHEMATICAL MORPHOLOGY ALGORITHMS

Sekhniashvili D.N. and Svanidze R.G.

Georgian Technical University

Gradient background introduced by uneven illumination complicates the task of such document processing and
analysis. The paper discusses the issues of restoring these irregularities by filtering out the image using the
mathematical morphology algorithms. Examples of correction of a gradient image, as well as filtering it using
modified top hat operators, are presented.

Keywords: filtering, correction, gradient image, mathematical morphology.
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>9300 gdgeos abol Jomomgds. 0y 30mmbo dsbols ggd Imdgobols, sl mogo dgdbobs.
0dolomgol, G®I dmdbdotgdgends Jgodydogml SQLIite Imboigdms dsobs, Logda@obos
‘d9dJdbol  3ogdod@ols dod@ogo ™bogdBo, boeem 3sgdodols odysdgdol dgdwgy  dgliod-
g gdgemos SQL-dmmbmgbgdols dgbdyyangds [2].

b9dmo@bodbyeols  LooenylR@szome  [obsdwgdbodyg LEsGosTdo  Foddmgomagbm
dmbogdms dobols SQLite do@mmgol LolEgdsl Python sddmydsdgdols gbols Pycharm
06093000909 4oM9dmdo  mdogdddyg ®mM0gbBHoMYdYmo  s3MMyMsdgdols  dJoMomswo
0bLB®YIgb@gdol 2odmygbgdom ©o Lodmdbds®gdam dmpyeols dgdydeggdols abom [3.4].

©539dg50, gJdboomn dmbsigdms bsbol Lobgmfmegdom students.db, @mdgenoi
dmoogl gb®ogls Lobger(mwgdom students. gl g30bsLgbgeno  dgdmgyo  ggergdoliasb
gagde: student_name (LHywgb@ol Lobganro), student_surname (LAywgbBol ag5m0),
personal_number (3oGspo bmdgmo), group_number (xa9x0L bmdg@o) s student_age
(beyameabiyols sbogo).

5bodbyao  gb@Mogo dggogbmm dmbszgdgdom s gobgsbm@Gogeme SQL-Im-
0bmgbgdo 3ommbol Lodmdbds@goemm ganslbols o dobdo aoblbabmgdygeo Igmmegdols
3odmygbgdom. sbiggg, d93Jdbsm Lodmdbdo@mgdenm dmwoyeo s dmgsbobmem dolo 0d3me-
BoMgos 3ommbols bgdolidog®d RsoaTo.
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hggbo dobobos, dzombgganls gohggbmm, @md Lsdmdbdo@mgdbanm Jmymosh  jeoo-
Lol bgdoldog®o dgmmols yodmdobgds bogdome do@Bogow 33mggdl slisbgols o@s dbm-
goeme Pycharm ob@ga®omgdoge gocmgdmdo, s@sdge DB Browser (SQLite)-Togs.
Lodmdbdo@gdenem dJmeeyaol dglodsdol 3Gma@sdye smel dgdpgao bobg oJgl:
import sqlite3 as sql
con=sgl.connect(‘students.db’) #3>bslmsb 3ogdo@ols @sdys®mgods
cur=con.cursor()
class student:
def students_db(self): #3bdoanols 9gddbs ©s Dgglgds
cur.execute(""""'CREATE TABLE IF NOT EXISTS students(
student_name TEXT,
student_surname TEXT,
personal_number TEXT,
group_number INTEGER,
student_age INTEGER

)
")

con.commit()
students_list=[
( 56> , doMagz9esTgoemo , 01023492834 8071, 24),
( 3564053 , sbsbodg , 01022837612 , 8071, 25),
( pomé0 , bosmgbsdg , 01029056934 , 8071, 24),
( eg356 , dEos6o , 01024069780 , 8071, 26),
( 63> , Boksgomosbo , 01024079854 , 8071, 24),
( dobgo , gbyjodg , 01020956835 , 8071, 25),
(@356 , obmdsdg , 01023409518 , 8071, 24),
]
cur.executemany("INSERT INTO students VALUES(?, ?, ?, ?, ?);"", students_list)
con.commit()
def view_db(self): #3zbmognols hggbgds
cur.execute(""'SELECT * FROM students™)
print( LsFgobo GbGo0:\6 )
for x in cur:
print(x)
def criteria_db(self): #Lodo®m dmbo39dgdols Fo@mdmwygbs
results = cur.execute(""SELECT student_name, student_age FROM students").fetchall()
print("\nbEgegb@os Lobgmgdo s sbsgo:")
for tin results:
print(t)
def sort_db(self): #3b@oenol @obs@olibgds sbszol dobgogom gewgdsmdom
results2 = cur.execute("SELECT * FROM students ORDER BY student_age
DESC").fetchall()
print("\nsbsgol dobgegom gmgdsemdomn ©sbs@olbgdygemo b®oeo:")
for tin results2:
print(t)
def update_db(self): #3mbsgdol 33e00emgds
cur.execute(""UPDATE students SET student_age==? WHERE student_age==?"", (27,
26))
con.commit()
cur.execute("SELECT * FROM students')
print("\nzgenoangds 3b®ogndo:")
for pincur:

print(p)
def delete_db(self): #3bcognols §oTans
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cur.execute("'DROP TABLE students')
con.commit()
Imyeols  033mAGoGgds, student  jeoslols mdogddol  dgddbs s Igmmegdols
aodedobgde:
from mymodule import student
ob=student()
ob.students_db()
ob.view_db()
ob.criteria_db()
ob.sort_db()
ob.update_db()
ob.delete_db()
gegagoo DB Browser (SQLite)-do:
Lofgolo  @gboao 3oGgge  by®ombgs bohbggbgdo, boerem  sbsgol  dobgogom
30 g0oMdom sbsMolbgdygmo bdogno Pycharm ob@ga®o@goge aomgdmdo — 89-2 biy-
Aomby. 3blmenbyg dJowgdymo gogagoo slobymos 3g-3 Ly@osmby.

Database Structure Browse Data EditPragmas | Execute SQL

Table:| |_|students vi& B % =] S B B & &) 8 [Fiterina

student_name  student_surname  personal_number group_number student_age
[.‘fliter Iifxlt»zr IFliter l.‘ixltet' ]Fu!ter

1 36 dsta3gmedzomo 01023492834 8071 24
|2 35603 sLabody 01022837612 8071 25
"3 3oméo BaoyBady 01029056934 8071 24
"4 mo3s6 0300360 01024069780 8071 27
(5 B 33333560360 01024079854 8071 24
6 dobgom 96 Jody 01020956835 8071 25
7 0336 2bmdady 01023409518 8071 24

bg@. 1 LsFgolo b@omo

student_name  student_surname  personal_number group_number student_age
1 mp3:6 osgoosbo 01024069780 8071 27
2 336033 ababody 01022837612 8071 25
3 3obom 967930da 01020956835 8071 25
4 36 3:Ma3mmeBaomo 01023492834 8071 24
5 aomMgo BaongBady 01029056934 8071 24
6 6gs 33333360360 01024079854 8071 24
7 36 2bmdady 01023409518 8071 24

by@. 2. sbsgol dobgegom gewgdsemdon sbs@obbgdygmo 3bGogo
39092900 gmblmebg Pycharm ob@dga@do@dgdage ao693mdo:
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anytile
C:\Python34\python.exe C:/Users/Pc/PycharmProjects
Lafgolo gbMoero:

=

% ('3B6s', 'Osép3gemsdzoemo’, '01023492834', 8071, 24)

B ('056053', 'sbybodg', '01022837612', 8071, 25)

@ ('pomépo’, 'Bsogbsdy’, '01029056934', 8071, 24)
("emg356', 'cososbo', '01024069780', 8071, 26)
("Bgs', '83353560s60', '01024079854', 8071, 24)
('3obgoem', 'gbwgodg', '01020956835', 8071, 25)
("ooodo6', 'sbmdodg', '01023409518', 8071, 24)
LEAWEIbHMs Lobgergdo s sbv3o:

("565', 24)
('3s6H053', 25)
("aombpo', 24)
("grg356', 26)
("bgs', 24)
("dobgoen', 25)
(o0 ', 24)
63ogds bMogrdo:
("5B5"', '8spgnesdzomo’, '01023492834', 8071, 24)
('356053', 'sbobodg', '01022837612', 8071, 25)
("aombpo’, 'Boorgbsdy’, '01029056934', 8071, 24)
("¢9356', 'codosbo', '0102406S780', 8071, 27)
("boys', '05393500560', '01024079854', 8071, 24)
('8obgoem', 'gbmdodg', '01020956835', 8071, 25)
('005356 ', 'sbmdsdg', '01023409518', 8071, 24)
5by30L dobgz000 3¢mYdoE™MBdOM EIbIMOLLYdMEO EbMHoo:
("¢m9356', 'cososbo', '01024069780', 8071, 27)
('35(053', 'sbsbodg', '01022837612', 8071, 25)
('8obgoem', '9bmdodg', '01020956835', 8071, 25)
("9B5', 'doMp3gemsdgzoo’, '01023492834', 8071, 24)
('a0m60', '63039633', '01029056934', 8071, 24)
('Bygd', '853935605B0", '01024079854', 8071, 24)
("o356 ', 'sbmdsdg', '01023409518', 8071, 24)
by@. 3. Y9990 gMblmmby
3. oliggbs

bAoGosdo  Foddmagbogno  3Gmy@sdgeo  jmeol dobgogom, oegoeno  dglsdh-
bgg0o, Y @sdpgbo Jo@Bogow dglodergdganos gdos@mmm Jmbsigdms dobs 3ommbby
Pycharm 06@ga@o®gdge  as®9dmTdo mdogdddg m@0gb@Bomgdymo dopymdon ©s Jowyy
9Ombge  og®@{dybogn, ®md SQLite oMol dmboggdms bdsbgdol dodmgol Lf@sgo,
Lsodgeem LobRgds, @Gmdganoi MySQL, PostgresSQL, Oracle 3mbszgdms dobgdols ds@mgols
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LobEgdgdolgob aoblobgoggdom, Mm@0gbGo®Mgdyeos g30bmdosby, Loodgommdsbs ©s Lo-
dom30g9bg.
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w ™

SUMMARY

MANAGEMENT OF DATABASE ON PYTHON PROGRAMMING LANGUAGE

Gachechiladze L.P. and Margvelashvili A.G.

Georgian Technical University

The paper deals with database management issues from the point of view of using object-oriented programming
tools on the Python programming language. In the article are related to each other the Pycharm framework and
database management system DB Browser (SQLite).

Keywords: DBMS — Database Management System, SQL - Structured Query Language, DB Browser (SQL.ite),
Pycharm - Integrated environment, Python - Object-Oriented Programming Language.
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30M@5R0 3IBMB0L LOFBNGOL BObSLNSMIBRIBOL 333

(0093099 b.0r., 303303 @.3., d5@ASMSTgogro 3.3, dsgsbbogsdg 3.3.

33530 Vg@gmeol Labgemmdol Lobgemdfogm 96ogg@ol@gdo

1oddgbgdenem bo®hgbgdols gBoobsEos Egobmgols omgagds gOm-gHo 360dg6g-
@mgob 30mdangdow Lsddgbgdenm wodado. gg@mmslmEosizools 3mbsgdgdom dgbmdgdols
bpMg30l dgogyoe dngal 3ensby@doby ymggereogds® a®mgegds 2,5 dognos®eo @mbs
15ddgbgdenm bo@hgbgdo dom dm@ols do®dFHM gg@mm3sdo 200 dognombo Gmbe.

egobmgol s@OLYdMdL Loddgbgdbanm bo@hgbgbols yEowmobszool 2 dgmmeo 1) Lsd-
‘dgbgoemm bo@hgbgdol sdo@bgs L3gEosmyds godmygmeom 3mmogmbgdbyg ob Loboy-
3990%9; 2)boddgbgdam bombgbgdols LOYmo aswsdydaggds L3gEosgy®o Bgdbogom.

3065093 ™Mbol  aoesdydoggds dgm@swo  aodmygbgdolomgol m@sy  Lodggdgeols
odenggs 1) aodmmogolygxrmgds dgBmbosb dg@ogols holo@obgdbgmo ©g@oggdo ©s >@-
oY@, begds domo aoobmds ©s Jgm@ge yodmygbgds. 2) d9@Bmbols bo®hgbgdo o@s-
d9doggools Igdegy momJdol doaosbs@ asdmoygbgds Jgm@swo bgBmbols solodbowgd-
o OMAmA 3 d9doglgdgao ©s 5M9mgg OMAm® 3 dogsb@o Logbom Los@@sbldm@d@m
Fomdmgdsdo,  Jgobodlbgmggo  dmFymdogmdgdo  G3obs-dg@mbol  gowsdydsggdolbomgols
Ygagds 2 ob 3 3mblg®ydaogmo bofomobagsbh: bgommgyao bgwogds bsdlbg@mggdo be-
53 bpgds domo ©sdBH3MIY3e, d9dgy gowswol dsabo@dy@ Lgds@sGm®ddo Lowsi brgds
SMI5AYA0L  2odmoE 3390 S obo®hgbo dobs  powool Lodlbg®ggdo s bgds

3000 BOSJ(30900© ©YMGS.

®306569B™Mbols gBogobsEosl oo gzmbmdoyg®o g89]Bo ogmys ddsgoe o ]-
BOO©, 535mash 3msgglos sdsgo Mgom@oMgdymgds dgmaseo wm@@ols Gmdgols

Qb0 2-xg@ bogangdos gowedg a®sbo@ols wm@wols.

b9H™bo  mobsdgdmgg ddgbgdamdsdo  dodomswo Ladgbo Jsbognss, Gmdganog
d39bgd@mdols dmEgembdol momdol 60 % gy gbl. 0po, 9bogg@logy@o ©s 9bogs-
gg@0s 0dom, ™I godmoygbgds ddgbgdamdols momJdol yggmrs o@ydo. gggems dgbmds
bo2g0mds 25M 3399800 ©AMol Jgdegy LokoMmmgdl aobsbargdsl, d9Bmbl oJgl ol ¢bogo-
gg@0  mgolgds, bem@dsaado gJldgygs@oiool 30Mmdgddo dolo Loddgzocg gJlsemygs-
B>300lL LEoswosbg, dosw{ggl s Laddmmygddm Loddgzocgl 28 wmols dgdwga, 350339900
OO0l 2obdoganmdsdo oy ROM 0bOYLS.

Lodo®mggermTo olggg Gmam®E dmgen dbmgeomdo 3dgbgdemds  Jggybols gzm-
bemdogol 9dbodgbganmgobglo @odyos, dggan dgbmdo-boggdmdgdl (3gamol sbogro. dggano
‘dgbmdgdols badggol 3OmEgbol gogyere Fo@mdmodbgds bodbgbgdo, dsgsmomsw, Gmym-
@03 ol Jgm@spo oG ©s Jzods.

dgm@so bgBmbols dosdydeggdol dgogasm Jowgdygmo 0bg®@E o dobogrs dgod-
gds aosdydogogl s godmgoygbmm dgdogbgommew sbogmo dg@mbols dJolowgdow. oI
Logomboo xg6 gopgs 39-20 boyiygbol 70-80-006 Fargddo mo0b@g®glwbgb.

bosg@mdmdognm  a%bgdols  3dgbgdamdolsls  dgm@swo  dgBmbologsb  dowgdyeno
Lbgoaslbgs g@siool bobom (omdmeagboemo bgoemggmo sjdoygdee dgodangds 0dbsls
3odmygbgdygano, dolo dgdggmdom dgodangds 0bg@F o Jsbogols hobsigmgds Logs®ols
dofgmdol dobbom Fo@mdmgoyen dgBmbdo, @omsi Log®dbmommsm J3oMwgds  dobsgnols
030m@oMgdgmgds s Ybdybggagmal dsbogrols gOmago®mgbgdoli s @osbEsdogrsy-
@goL ol gobogy®-dgJobogn® mgolgdgdl. aoblsgymgdom 3b0dgbgarmgsbo  dggygdo
‘dgodergds dowFggemo 0dbsl d9@mbol dgm@swo byomgymmol as3mygbgdolols Losg@m-
dmdoanm 3bgdol Lbgowslbbgs ggbgool dmbsFymdow, o3 @™l Jobodydsdwg dgodangds
bombgbo ©gxnm@dsz00l dohggbgdamol oygsbs wo dobsgnols 3anslBogy®o wgRm@dsigools
3009JHom  2oblobmgdygeo  Iohggbgoemgdols  HbOYbggmymas. 53 dobsliosmgdengdols
33390600 LHsdomy®o dohggbgomgdols 9b@Ybggemymas dbodgbgermgsbos ybgdols, bo-
©0go0ls s 230@M5dgd0l Jobsbigangangdmsb. dgm@o@o dgBmbol aodmygbgds >JBomgdos
obgmo @gaombgdolmgols bows dybgd®ogo dgdogligdangdo, GmammoEss Jgods, @m@mo,
bogergodo bgadolsfgomdos.



LSISANEIR I bS5S06IN6(M bLOSELI60, GEORGIAN ENGINEERING NEWS, N3, 2021 21

9JU39M0396@ o 3garggol dobobos, dgBmbol bombgbgdoli aomsdydoggdom Jowmg-
daemo bsddgbgdenm dolbogols (dgBmbo) dgdsbogygdo dobobosmgdargdol dglsfogams ©s
domo  30dmygbgdols s@goemols oagbs. LEsG0sTDo aobbognyanos dg@mbols bo®hgbgdols
dgm@oo  2sdmygbgdols  Iglsdagdenmdgdo, [o®Imagbognos domo  dgm@ge  yodemyg-
bgdolol 2oMgdmbg bosbols doggbgdols dsldBodgdol dgdodgdol dglsdengdanmdgdo [2].

dobbol dow(ggolomgol s@gdgemo 0dbs Jogsd Jymsobol ao®gy9dbgddo 93mbd-
Om@mE d0d0gsbGYmo dgHmbol ba®hgbgdo, @MImgdoi yowsdydsggdbygmo olbs Lod-
bobg®9g-109 530@5@do. Jmbes bsdlbgMmgggdol Lgdo®oios, gobolsbmg®s dgm@swo wmA-
ool g@sbydgB@oygero gy gbogrmds. LodlbgMggosb smgdymo  Lobyxo ao@o®gdye
0dbs 3boy@gddo. gobbm@zogmes Mol s Jgodol bodolbols  Jgdm{dgds goodm@es-
BMO0YE J0GMmdgddo.

Lobx ol §mbod dgoeaobs: 115900 g@sdo, ho@o@s @m@mol a®sbymmdg@®oygemo
‘g gboamdols oblobmgats (Log®omo sbognobo) boi@gdol bmds oym: 40, 20, 10,5,
(d9), do@o. bodhgbo mommgym  LoEgdbg 30m396@ 900  aodmomgmgds  Rm@IyYaom

a =mi/m*100%, oo M s@ols ba@hgbols fmbs dmigdyan Lozg®bg. M — s@ols Lob-

xob Loghom {mbs a®sdgddo. dogomomsw: a;3=41000/115900%100=35,35% obggg aodemgom-
go gm sbs@hgbo Loi®gdolbomgol s dgogagdo dg@sbognos 3b@. 1-do.

3bOomo 1. Igm@oEo 3g@mbol B@SJ(30g80 3O™(39689dT0

[CR L ba®gdol bmIqdo 39-9
badhgbo bodty 5o30L bg@gBol bmdgdo 0

40 20 10 5 do®o

bodhgbo a®-do 41000 21900 24300 13800 14900
bodhgbo % 35,37 18,89 20,96 11,91 12,85
Lageoo bodhgbo % 35,37 54,26 75,22 87,13 99,98

addmmgmogo 0bs: @Ol Lodggmogg bogs® dpamds®gmdsdo: s hoGo®s
bodx g, 1. 1710-220=1490, 2. 1720-220=1500. 3. 1730-220=1510. @séol {mbs ogm 220
2®530. Lodmome Lodjg@ogy Goeos (1490+1500+1510):3=1500 ;o/d.

addmmgmogo 0dbs @mO®do dGFYygero ©s bgdloligdy®o Jo@gergdols Gom@g-
bemds gobygogry@o dgmmwom, sdobomgols sgomgm 2000 a@sdo wm@A@o, gobysmy®o ©os-
035099500 dmgs@hogm dOFYgo s bgdbolgdy®o Jod3gergdo s o5g3Fmbgmn @odsai
‘dgoabs 660 a®sdo, godmgmgsggom 3OM39bGH Yo dgdggermds: 660:2000*100=33%

‘d99m§dgdgeo odbs Jgodol bodolbo:

L. Jgodol Lodggdogg bogo® damdo@gmdsdo. @Gs ho@odws Lodxgm, Gomol
Fobs ogm 220 g@sdo. 1. 1600-220=1380 ;3o/33, 2. 1620—-220=140040/93, 1630—220=141037/3
J3030L Logomm Lodggmogg Hmeos (1380+1400+1410):3=1396,6 3o/0°

J30dol a@sbydgB@oygmo dgoagbogmds gobolsbmg@s:

Lobyxol fmbs 1000 @, Lsi®ol bg®gdol bmdgdos 2,5, 1,255 0,63; 0,315; 0,16 93.

3ol dgegagdo dg@obognos 3b. 2-To.

3b®ogro 2. J3030L g@sbdgGHoymo Bgwopgbogmds

bodhgbo Lomgoby Log®ol bg®g@ol bmdgdo 39

25 1,25 0,63 0,315 | 0,16, dJo®o
bodhgbo a®-Fo 390 175 150 175 80 30
bo@hgbo %-do 39,0 17,5 15,0 17,5 8,0 30

Ldgao bodhgbo %-do | 39,0 56,5 71,5 89,0 97,0 100

2obolobeg@s Jgodols Lodlbeml dmeymo Ge@OIYeoo:
Mio916=(39,0+56,5+71,5+89,0+97,0):100=3,53
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addmmgmogn odbs Jg0dsTdo mobmgsbo, 3@g@olgd®o s @odmgsbo Jobsmgggdols
omEgbmds aobangdgols dgmmwon:
Lobxols mbs —(m) 1000 6. yodgabogro Jgodol Fmbs — (M) 965-a@sd0

., = m-—m, '100%=M.100%=35
pob o 1000

sbggbes:
Lobgedfogm LEsbps®@ol s bosddgbgdem bm@dgdol dJobgogom 0,63 Loighby
bo@hgbols s Lodlbml Jmwygeols dobgegomn Jgods doggymabgds Ibbgogno  Jgodgdols

X9BL-

9JL39M039bG0bmgols  Vgdzz@gmoe  2odmygbgdygmo  odbs  3mOG@Sbo  (3999b@0
M-500-42,5 R.

335090 393Mbol sdbswgds mm@O®ologsb g@sJizoom 40 33, (39996@0boasb ©s
Tygeoologob, @opaob o ©ogodo@gm (gdoao dgdoboglgdgero, d9dmbo o@ dgogds ©s
6039 dgdo gg® ogsdbogm. sdoGmd dxmdglos Jgm@spo mm@O®o gOsjzoom 40 39
30dmygbgdg@o 0dbol Logbom ©s Lo@@sblgm@@m 3dgbgdbenmdsdo abgdol dmbsdobwes-
B3I

Vgdhgmeo 0bs Vgoygbogmmds 1 & 3gdmbolsmgols [4]:

(39996@0: 33932, @wmeOEo: 13263y, MA@l gOsios (20-10), Jgods: 491 3o, Fyo-
go0: 213 o, ©sbsds@o: 19 a@sdo (14 % (39996¢0L (mbowasb).

sdbopes 9 bodydo bemdowm (100¥100%100) 93, bgdmo dm3gdgero Igogbognm-
bdom. bodydgdo dmoboans Igobogydom bgmom, Lodo Lbgswslbbgs 306mgbgdol dog®, bo-
39990 3053939090 9H0JIH0> ©OFIBIOID  Lggmo  pofdhgmo  Gomm  ©d ©og(HMgIe
mmoboll 39d3g@s@aobg 24 Losmol gobdogenmdsdo, (bob. 1) gogodgdo ao0blibs s go-
bobobwg®s bodydgdol [mbs, 3o@ggano Lodgymols Fmbos (2420 a@ 2290 a6 2350 a@);
dgmdg badgygaol (mbos: (2420 a@ 2290 a@ 2350 a@) dglodg Lodgyaols Fmbss (2370 4@
2345 @ 2350 9@) 603d9dgd0 gog0dgdowsb sdmwgdol dgdpgy hoofym sdsbobsTo Lowss
Cyeol 3933g@odncs dgoygmdos 180 + 20,
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SUMMARY

STUDY OF THE STRENGTH CHARACTERISTIC OF SECONDARY TOKEN

Tsirekidze N.T., Kikvidze O.G., Baratashvili M.P. and Balanchivadze M.V.

Akaki Tsereteli State University

The article examines the strength of construction concrete samples made from recycled raw materials.
Experiments show that it is possible to obtain M-300 grade B-22.5 grade concrete, which, given its strength and
physical-mechanical characteristics, can be used in the construction of houses, medium-height buildings. Almost
everywhere except high-rise and underwater structures, based on research results, we can conclude that in the
manufacture of concrete structures or other types of materials it is possible to effectively use concrete waste as a
secondary raw material, which is important in terms of environmental protection.

Keywords: second-hand concrete, concrete debris recycling, waste management, hardness.
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SUMMARY

THE INVESTIGATION OF ELECTROMAGNETIC PROCESSES IN THE SINGLE-CORE
POLYETHYLENE WOVEN INSULATION CABLES AND INFLUENCE OF SCREEN GROUNDING
METHOD ON TEMPERATURE MODES

Rtveladze N.O.

Georgian Technical University

An electrical diagram of replacement for the cable network is drawn up to investigate the electromagnetic
processes in the single-phase woven polyethylene insulated three-phase cable network and determine the effect
of the power and energy losses on the cable conduction. It is substantiated that the electromagnetic processes in
the cable networks are like ,,the processes in a single-phase two-core power transformer. In particular, in the case
of screens grounded on the both sides, the processes in the cable core and the screen are identical to those of a
power transformer operating in short-circuit mode, while in the case of screens that are transposed and grounded
on one side the processes in the cable core and the screen are identical to processes in a stand-alone power
transformer. The effect of constructive performance of three-phase network screen grounding made of single-
phase cables on the voltage, power and energy losses generated on the screen, cable temperature mode, power
supply reliability, network operation stability and operational safety is investigated.

Keywords: Single-core cable, polyethylene woven, screen grounding, electromagnetic processes, temperature
modes.
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SUMMARY

APPLICATION OF LIQUID PHASE EPITAXY METHOD FOR THE GROWTH OF THIN GALLIUM
PHOSPHIDE FILMS ON SILICON SUBSTRATE

Laperashvili T.L., Kvitsiani O.R., Lapherashvili D.L. and Kokhreidze R.D.

Vladimer Chavchanidze Institute of Cybernetics of the Georgian Technical University

The article deals with the liquid-phase epitaxy (LPE) method for the growth of thin crystalline films of 111-V
semiconductors. Theoretical foundations and technological solutions of practical implementation of the LPE
method is described. The possibility and technological mode of growing of gallium phosphide (GaP) mono
crystalline thin film on the surface of crystalline silicon (Si) has been investigated. As confirmed by literary data,
the growth of the high quality crystalline thin films of I111-V semiconductor on silicon surface is one of the ways
for development of renewable energy production, which will increase the efficiency of photoelectric conversion
of the solar cell, consequently leading to the reduction of the cost of the solar electricity generation.

Keywords: 111-V semiconductors, silicon, gallium phosphide, liquid phase epitaxy.
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SUMMARY

STUDY OF THERMAL DESTRUCTION OF FERROALLOY PRODUCTION S

Mosia J.V., Chumbadze M.T., Maisuradze 1.B. and Abesadze R.K.

F. Tavadze Institute of Metallurgy and Materials Science

Chemical and petrographical characteristics of manganese-containing waste of ferroalloy production, density
bulk weights, wetting capacity, electrical resistivity, Fractional composition, natural tilt angle, the specific
surface ares, thermographical properties. X-ray analysis (X-ray crystallography) have been studied.

Resesarch has revealed that the mentioned wastes are heat treated manganese-containing raw materials with
complex structure.

Keywords: thermal destruction, ferroalloy, wastes, manganese.
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ASSIMILATION OF Cr BY ARTHROBACTER GLOBIFORMIS 151B AT DIFFERENT
CONCENTRATIONS OF Zn (11) IONS

Tugushi L.S., Rcheulishvili A.N., Ginturi E.N., Rcheulishvili O.N. and Gurielidze M.A.

E. Andronikasvili Institute of Physics of the Ivane Javakhishvili Tbilisi State University
Ilia State University
S. Durmishidze Institute of Biochemistry and Biotechnology of the Agricultural University

Abstract. In the present paper, the process of assimilation of Cr by chromosome-resistant bacteria Arthrobacter
globiformis 151B and the influence of different concentrations of Zn ions on that process are considered. The
bacterial strain was isolated from the basalt samples obtained from the sites highly contaminated with Cr(\VI) in
Kazreti, Georgia. The nutrient medium contained the trace elements at concentrations of Cr - 7 pg/ml and Zn - 1
pg/ml. Bacteria were cultivated for different periods of time (17, 24, 48, 96 and 144 h). The nutrient medium
was added by Zn solution so that its concentration was as follows: 25, 100, 400 and 1600 pg/ml. After
cultivation, the bacteria cells were centrifuged and the obtained bacterial pellet was prepared for analysis to
determine Cr content. The metal content was measured by the use of atomic absorption spectrometer.

Keywords: Arthrobacteria, Arthrobacter globiformis 151B, Chromium (Cr), Zinc (Zn), Concentration, Biomass.

Introduction

In nature, there are some species of metal-resistant bacteria, which have the ability to survive
in conditions of high concentration of metals coexisting with them. Most of them are resistant to heavy
metals [1]. In addition, they are involved in neutralization and recovery of toxic metals. Such are the
soil aerobic bacteria of genus Arthrobacter: Arthrobacter oxydans, Arthrobacter globiformis 151B,
Arthrobacter sp. 61B. These bacteria intensively absorb hexavalent chromium [Cr(VI1)] ions from the
environment, transform them into trivalent form [Cr(I1)], and accumulate them in the cell [2, 3].
Because of such properties, these bacteria can be used for detoxication of highly toxic environment
contaminated with Cr(VI).

Cr(VI) causes damages of various degree to the structure of biopolymers but does not directly
affect DNA. It undergoes transformation producing active intermediates - Cr(V) and / or Cr(IV), free
radicals and Cr(l11) as the final product. Cr(Ill) is considered to be less toxic than Cr(VI), though its
cationic complexes interact with negatively charged phosphate group in DNA, affect the DNA
replication and transcription, and cause mutagenesis. Besides, Cr(l11) binds to the thiol and carboxyl
groups of enzymes and causes their structural and functional changes [4-6].

Zinc, which is a trace element, is found in the form of divalent cation - Zn(Il). Although its
small amount is found in living organisms, it plays a very important role in vital processes. Optimal
functioning of the immune system, brain, nervous system as well as normal condition of hair, skin,
bones and nails depends on Zn(Il). However, high concentration of zinc is quite toxic. But it should
be noted that the exact molecular mechanisms determining its toxicity are not well studied yet [7, 8].

We have studied the effect of the widespread trace elements such as sodium (Na), potassium
(K), calcium (Ca) on the aassimilation of chromium (Cr), zinc (Zn) and copper (Cu) by Arthrobacter
globiformis 151B [9-11]. The goal of the experiment was to study the effect of different concentrations
of zinc (Zn(11)) ions on the aassimilation of chromium by Arthrobacter globiformis 151B.

Material and methods

The bacterium of genus Arthrobacter, namely Arthrobacter globiformis 151B, isolated in
Kazreti region, in particular from Kazreti basalts contaminated with heavy metals, was selected for the
study [12]. These bacteria are gram-positive aerobic organisms. Bacterial colonies of Arthrobacter
globiformis 151B are of whitish-beige color with smooth, round, convex surface. The phases of their
development are coccus-rod-coccus. The 15-17-hour culture represents rods, gradually fragmenting
into cocci over 18-24-hour period. They do not produce spores, are not characterized by mobility and
are not acid-stable. The optimum condition for culture growth is 20°C-28°C.

For achieving the goal of the study, we conducted the following experiment:

Prior to the experiment, we transferred culture 151B from the solid medium (TSA agar) to 100
ml liquid medium (TSB) in 500 ml Erlenmeyer flasks on the agitator in the thermostat. After 24 h of
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cultivation, we transferred 10 mL of liquid culture (suspension) per flask containing 90 mL of TSB
(i.e., 90 + 10 = 100 mL TSB in total) that were prepared for the experiment. Thus, cultivation was
carried out in 500 ml Erlenmeyer flasks containing 100 ml of TSB. The bacteria were incubated at
26°C.

The nutrient medium contained trace elements as well at concentrations of Cr - 7 pg/ml and
Zn - 1 pg/ml. The first flask was a control one. The other four flasks were added by Zn solution in the
form of ZnCl; so that Zn concentration in the nutrient medium was as follows: 25, 100, 400 and 1600
pg/ml.

Cultivation of bacteria continued for 17, 24, 48, 96 and 144 h. After cultivation, the cells were
centrifuged (3000 rpm, 10 min, 0°C), the supernatant was discharged and the residual bacterial pellet
was washed with sterile, distilled water. Obtained biomasses were dried in a lyophilizer and weighed
(whole masses). Some amount of of the total bacterial pellet that was sufficient for the analysis was
weighed (=30 mg) and placed in the test tubes. The test tubes were added by concentrated nitric acid
to transform the samples into liquid condition, which were heated, and after complete ashing were
diluted by bidistillate to a certain volume. The analysis of the obtained samples on the metal content
was carried out by means of an atomic absorption spectrometer (Analyst 800) (acetylene-air flame).

Results and Discussion

The process of Cr assimilation by bacteria and the influence of Zn ions on that process were
studied. A total of 25 samples were examined, thereof: from 1 to 5 samples represented the control
ones (bacterial only); Zn concentration in natrium medium of 6-10 samples was 25 pg/ml; in 11-15
samples its concentration was 100 pg/ml, in 16-20 samples it was 400 pg/ml and in 21-25 samples -
1600 pg/ml, i.e. it increased 4-times.

The measurement results are given in Fig. 1.

4000
J —-1518B
C r —@- 151B+Zn 25 mcg/ml
3000 - —A— 151B+Zn 100 mcg/ml
151B+Zn 400 mcg/ml
151B+Zn 1600 mcg/ml
02000+ u
(o)) | v
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. |
0
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Time, h

Fig. 1. Dependence of Cr concentration accumulated in bacteria C (ug/g) on the
bacteria growth time T (h)

Fig. 1 shows, maximum concentration of Cr 2080 pg/g is in the 48-hour control sample and
its minimum concentration ~230 pg/g in the 96-hour sample. When ZnCl, was added to the nutrient
medium and Zn concentration reached 25 ug/ml, the concentration of Cr in the bacteria decreased
considerably. It should be noted that in the 96-hour sample, where the concentration of Cr was =3
times higher than in the control sample, the 4-fold increase of Zn concentration in the nutrient medium
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(100 pg/ml) caused significant decrease of Cr concentration (2050-980 pg/g). With a further increase
of Zn concentration (400 pg/ml), Cr assimilation by bacteria decreased from 1300 to 700 ug/g, but in
the 96-hour sample it reached 1700 pg/g. When the concentration of Zn in the nutrient medium was
1600 pg/ml, then Cr assimilation ranged from 420 to 300 pg/ml.

Based on the experiment carried out, it can be concluded that when the concentration of Zn in
the medium is 100 pg/ml, the assimilation of Cr by Arthrobacter globiformis 151 B is quite high in the
17- and 24-hour samples (=2000 pg/g), and when the concentration of Zn in the nutrient medium
increases up to 1600 pg/ml, the concentration of Cr decreases =5 times.
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Fig. 2. M (mg) dependence of the bacteria masses on their growth and
development time T (h).

Fig. 2 shows the dependence of Arthrobacter globiformis 151B masses on their growth and
development time. The dependence curves show that in the control samples (samples 1-5) bacterium
grows in the 24-hour sample, where its mass reaches =200 mg, then it decreases to 177 mg. The
masses are approximately the same in the 24- and 48-hour samples when Zn concentration in the
nutrient medium is 25 pg/ml. When Zn concentration in the nutrient medium reaches 100 and 400
ug/ml the masses of Arthrobacter globiformis 151B sharply decreases (18 mg-16 mg) as it is shown
with slight difference between the blue and pink curves in Fig.2. Further, with 4-fold increase of Zn
concentration in the nutrient medium (1600 pg/ml) the bacteria masses increase considerably and
reach the maximum (60160 mg) in the 48-hour sample, then they begin to decrease and in the 144-
hour sample bacteria weighs ~ 70 mg. According to the experiment carried out, the increase of Zn
concentration in the nutrient medium to a certain extent reduces the growth of bacteria.

conclusion

The results of the experiment show that the increased concentration of Zn ions causes a sharp
reduction of Cr assimilation by Arthrobacter globiformis 151B, and increased concentrations of Zn
ions in the nutrient medium reduce the biomass of Arthrobacter globiformis 151B.
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PE3IOME

ACCUMMUJISINUSA Cr ARTHROBACTER GLOBIFORMIS 151B ITPU PA3JIMYHBIX
KOHIEHTPALIUAX UOHOB Zn (11)

Tyrymmn JI.C., Pyeyaumsuan A.H., 'nurypu E.H., Pueymnmsuau O.H., I'ypueanaze M.A.

HNucturyr ®u3uky uM. J. AHIpoHUKamBWIN TOWIMCCKMil rocyiapcTBeHHbIH yHUBepcuTeTa uM. MBaHe
Jl:xaBaxumBuIN

I'ocynapcrBennslii ynuBepcurer Wibu

HNucruryr buoxumun u buorexnosorun um. C. lypmummnaze ArpapHoro yHupepcurera

B nanHolf paborte paccmarpuBaercsi mporecc accuMuIIud Cr XpOMOCOMHO-YCTOWYHMBBIMH OaKTepHSIMHU
Arthrobacter globiformis 151B u BiusHHe pa3NUYHBIX KOHIIEHTpPAIMi HOHOB Zn Ha 3TOT TMPOIECC.
BakreprnanbHBI mTaMM OBLT BBIZENCH M3 00pa3moB 0as3anbTa, B3SATHIX HAa yYaCTKaX, CHIBHO 3arpsS3HEHHBIX
Cr(VI) B Kasperu, I'py3us. [TutarensHas cpena coaepxana MUKPOJIEMEHThl B KOHIeHTparusax Cr - 7 MKT/MI U
Zn - 1 Mkr/mut. bakTepun KyJTbTUBHPOBAIN B T€UEHHE Pa3sHBIX NepnoaoB BpemeHu (17, 24, 48, 96 u 144 4). B
MUTATENbHYIO CPeny M00aBISsLTH PacTBOP Zn TaKUM 00pa3oM, 9TOOBI ero KOHIIEHTpAIHs ObuIa ciexyromeit: 25,
100, 400 u 1600 mxr/mi. Ilocie KyJIbTUBHPOBaHMS KIETKH OakTepuil HEHTpU(YTMPOBAIM W IOTY4YEHHBIH
OakTepuanbHBIH OCAaOK TOTOBWIIM AUl aHanu3a Al onpexaeneHus conepxkanus Cr. CoxepkaHHe METaIoB
M3MEPSUTH C TIOMOIIBIO aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETpa.

KmoueBbie cioBa: aptpobaktepuu, Arthrobacter globiformis 151B, xpom (Cr), unHk (Zn), KOHIEHTpaLWs,
6uomacca.
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L. ,,GILMS30L dHBMBO“L B0S568T530L Yom3(MIBSFN 358(MII6IBIR(N SIBHN3N@IdIR0
SLMA3IEBOL S69RODIAN 3MEBSAHCIROL 3INMKIBOL BIFIFS3Id0

dggd5Tg0em0 6.9, (306(35dg 3.y, FoFsMdTgogmo g.x., IsdopgeEodgogmo 0.b.

L.L. ,,&7bosgo Sbm@o™
bsJodmggerels @gdbogndo 9bogg@dlodgdo

Jodog@o Fomdmgdols Ggdbmemmaong@o 3GmEglgdol g89]@ e ds@mgs Fo®dmy-
©9bgeos  dgbododolbo  sbogoby@o YbOybggarygmol ao®9dg. (3056dgogol Fo®mdmgdols
B9dbmemaon@o 3OmEglol Lbgsslbbgs LEswosby sbogroby®o gmbGOmaols yobbm®-
(30920 gos  dogmosh 360dgbgenrmgobos, Mowasbsi [o®dmgds ggmgoslbsdod  go@gymoshs
d0g3903bgdo.

(30563gog5L dowgdol Lbgoslbgs dgomegbowsb L.L. @Gybmogol sbmEdo yodmyg-
bgdgaos Sbp@ylmgols Igmmeo, @OmIgaobsi sbggg Jgmobols gobygom sdmbmenoblis
9V megdgh. dgmmeo 0mgomolifobgdl d9bgd@ogo so@ol, sdosgol s Jog@olpasb dgdwps-
@0 boddspo bodggol ao@o®gosl 3gs@obs-Mmoydol dgbobmdobogsb ©sdbowgdaen
30> 0bsGMA0l dowgby.

2CH, + 2NH, +30, —2% 5 2HCN + 6H,0

doygbgosgoe odobs, @m3 s>@bodbymo @godiool  aodmbsgmosbmdbs 62-64%-o0s,
Sb®ylmgol Igmmeon (305635535l Fomdmgds gggamabyg 2030 3gmgdmos. Ggodiools
309 boga0sbmdoesb  2odmdpobsdyg, Gbowos swyomo 53l go@omobsGm@ol dowgby
dodobs®yg Moy msboyg® @90]3090bs3. gOm-gomo 9dbodgbgermgsbglbo @gsjios 3mbi@ge-
Ao 0bsAMOYe  bmbsdo [o®dmJdboano (30063gogol  Jmbgg@lLoss [yamol m@m oo,
0ol g gaswsi bobdoddow (I)-0b mJlowo ©s sdoszo dJoowgds:

HCN + H,0 — CO+ NH,

L{mogo  smbodbyamo @godiEool dgogaom domgdygmro  sdosgo  Jdbols dgdwgmd
B9dbm@maon®  LEowogdby  (3056dgogol  3meodgdobsiEool  Logdmbggdl, @owasbss

LY m@go sdos3o a393a0bgds  (30063gog5L  dmenodg@obaool 3GmEglols 0boizos@m@sw.
(30563gog5L  3mer0dg@obsizool  3GmEglo  o3@™mygs@emoby@o  3OmEgLos,  GmIgao
5839mJgdom dgodengds sdmogegl, sdo@md dgdoamdo Fglbmammyoy®o bEswos gdbs-
by gds 3mbBodB®o s0Mgdol sdosgzologeb gofdgbwsl, GmIgaoi amyoddgegsl dgd-
39md0m be®Gogawgds:

2NH, +H,SO, —(NH,),SO,

(305639535L TomImgdol dgdwamdo @g9dbmemaogdo LEswos, jmb@oddudo so®gdo-
©sb dolo aodmygmagss s6Lm@MdgbRol dgdggmdom. sdlmMdgb@om godmygbgdyamos [ysero,
OmIganoi dgdgoggdageos  bbgowslbbgs dgoggdom. (30563gogs, Gmama i [ysedo blibowo
bogmog@mgds, 0blbgds sdLmAdgbRdo o [o®ImJdbol o®s 9dgHgl 2,5%-056 [yoenblibo@ls,
O0dgeoi 0gdo@mmgds Lo®gdBoRogzo3om goembsdo, Lowsi 0po ogmeds 3OmydEoge
(305630350 s> M99b9M0Mgd Yo S6LmMdgbEo dOYbgds SdLMMdG00L LEswosby  [1-5]

AMAMO3 9339 >08b0dbgo (30563gog5L 3mE0dg@obsizool 0boEosEm@o 5305 30s,
OmIgaoi 3mbGodB®o s0Mgdosb yodmoymas ymyo®edgsgol dgdggmdom ©s Fo@dm -
dbols moboy® 3OMEYJBL — sdImboydol Lyegs@l. jmb@oJdy®o so@gdowsb sdosgzols
100% o6 dms0bndgds amaodEdgegsl dogd ©s syomo o3l sdosgol 9dbodgbganm
(/99 0,025%) gobslbeo@mdl, @mdgeoi bgwgds 53bmAb30-Mg]BH0B0 o300l LEswosby.
L{mégo aobslba@mdo sdosgols dgg0830@9dslL galoby@dgds sdLm@Mmbgb@do dofmwgdyano
dgogs, 0dolbomgols M3 0@ godmofgoml (305637535l 3mer0dg@oboios. s@bodbyano 3O M-
39bo sofmgumgbol gobdogammdsTo bm®Eogmogdbms mGOMmBmlym@dgegsl dgdggm-
00, OMAgoi 0353d00g00s  3MbBo]BY®d 50M96Tdo s@lgd e sdosgl dgdegao G gsd-
300l dobgwgom:

NH, + H,PO, - NH,H,PO,
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A9dbmmmaogdo s g3mbmdoydo 330@sGgbmdgdol asdm  m@nmPMLRMAOIgogs
‘dgoEgoms ddo®mdgegom, OmImol sbodbymgdsi sbggg 3mbEJB M0 s0Mgdowsb aobols-
beng@o sdosgols dgzo3dodgdos dgdogao @gsjiools dobgogom:

NH, + CH,COOH— CH,COONH,

odobomgol, Gm3 Lfm@se odbosl (o@dodmygemmo @Fgdbmmmaoydo 3GmEgbo ©s
05300056 0Jbsl sEogwgdygmo (300bdgogol 3me0dg@obsiool bododo 3dmi3glo, Lodkodms
3OLmMbgbHdo  (3006dgogols s ddo@Igogol  gd3ggemdol sbogrobydo  3mb@®meno,
a53 hggbl dog@ ogbs dgdydoggdyano.

(305639035 ddo@gogs [yoemo LobEgdobomgol (30563gog5L goblsbmg@obomgols go-
dm30949bgm 5O 9bAMIgRO Ym0 dgmmeo, A®MImols s@Los 5dosgy®d ao@gdmdo (3056-0bg-
S0l 2030d3MS 39O baol 0mbgdom. 0bogs@dm@om asdmygbgdyeos omoydol omo-
ol 530537900 blboMo, GmIgamoi 9dg035egbBmdols FgdBomTo aobs300mdgdls blibomols
M35@gl396300L. 53 Fgmmwom (300bdgogol goblobwg@ols ddo@dgogs bgal >@ 9danols.
Sbogrobols bgargarmdolsl blbo@To Jodwobo®gmdls dgdwgyo Ggsdiogdo:

NCN+ NaOH— NaCN+H,O
2NaCN+ AgNO, — Na[Ag(CN), ]+ NaNO,
Na[Ag(CN), ]+ 4NH, — 2[Ag(NH,),|CN

HCN-ol d9d339e0mdbds 05bas®0dgds gea@dygaom:

a-h-00054
V-d

% HCN = 100

@53 dggbgods ddomdgogols sbogrobl, hggbl dog@d dgdydsggdyemo odbs m@o dgmm-
00, 5Jgob gO®o 3oOES30M0  BoG®si3ool, boam dgmeg  Yz9BHBHOSE00l  dgmmwo.
m®0gg dgdmbgggedo HoB®sb@o godmygbgdgmos bo@®oygdols dodmJbowols 0,1 6 3mb-
(3963 ®>300L blboto, @mIganoi 93900HOSE00LsL Sogds do@do MomEgbmbdom, bogm
Loko®dg 0dod®gds 0,1 6 3mb3gbd®siEool amaoddgsgom. sbogobolsls blbs®do dod-
©0bs®gmdls dgdwgao Mgsi0gdo:

HCN + NaOH — NaCH
CH,COOH+ NaOH— CH,COONa-+ H,0
2NaOH-+ H,S0, — Na,SO, + H,0

ddo@dgogols 2oblabmg®olsl sbogobols m@Mogg dgmmeol dgdmbgggsdo (3006353
dboFoggmdl God®ozool 30m3gldo, sdpgbo byl 9denols ddo@dgogols goblisbwg-
@5L. 0dobomgol, @mI ddo®Igogol gdggermds aobolabmgdml LYmMsw, ghmopsoyogy
Losboenobm 60d9dosb go@gdbm Mm@ sanodgm@dl, sdgsb gomdo globmgdsgwom HCN-ols
999339205l 5@ 96 Mg O Yo dgmnmpom, bowem dgm@gdo 3o boghmm dgogosbmdsl,
99900l ©odydoggdolisl Log@mm Fgogosbmdsby wobs@yxymo bs@®oydol dop®mJlo-
ol MomEgbmdols sgeEgdbms (3056350351 AoG0B3Msbg wobs@x o 0p039 bo@dognm-
b0l g39OEbaoll bo@d®s@ol blbs®ol Gomgbmds aowsmgmogro bs@@oydol dJop®mJlowe-
by Jmpgaa® bbo®gobyg ho@o®gdymo 33ang39d0m os@dmhbes, O™ JoGEs3000 Bod-
53006 dgnmEom ddsMBgogol aoblobwg@olsl seaomo 3Jmbos sbognobols (3mdogng-
b5, bogom gl grmdoa@gds doo RO oo oym, G53 dgBo 0gem (30563gogoL dgd339-
gmds  Losbsgmobm blbo®gddo. hggbl dog® ho@o@gdymo 9Jl3gModgb@ycdo  3geng3gd0ls
998900 Fomdmwygbogos gb®ogendo.
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435087535 3mb396@® 5300l goblobmgds (30563gogol LlbsMgdPo Lhgswslbgs dgmmpon

aodmmganogno, % sbogmobom dowgdyano, %
Ne 300053000 BoBASE00M 139603000
HCN | CHsCOOH HCN CH5;COOH HCN CH5;COOH
I 1 0,02 0,45 0,021 0,44 0,021 0,46
2 0,022 0,45 0,019 0,43 0,019 0,45
I 3 0,71 0,40 0,68 0,35 0,68 0,38
4 0,88 0,40 0,89 0,34 0,89 0,39
1 5 1,93 0,55 1,95 0,39 1,95 0,54
6 2,17 0,55 2,21 0,37 2,21 0,56

Amam®3  Foddmpygboamo  b@dogols  dmbszgdgdowsb  hsbl  gz9Bo@@oiools
dgomeo  ao3omgbom  byl@os, sdo@dmd Fo®Imgdsdo Limego s@bodbyao  dgmmeo
0dbgds  ©sbg@yogo. Sbogobol  Yggagool  ©sdydoggdolol  gloGagdbamdwom hggbls
dog® dgdydoggdygeo dgdogao BmEAIYmgdom:

5) 30Ms30M0 Ao@GSE00bsL:

(v,k, —V,)-0,006 1
v-d

00

% CH,COOH=

3) 93930G®s5300bss:

(ak, —v,k, — Vv, )-0,006
v-d

Lbosi, Vi — HoddsEosby obsdxyao 0,1 6 NaOH-ol doEgamds, 13 k, — 0,1 6
NaOH-ols ‘dglfm@gdol 3m98303096¢0; a — sbognobolmgols sgdygao do@do 0,1 n NaOH-
ol dnggemds, LF; v, — do@do 0,1 n NaOH-ol God@ozosby websdxgmo 0,1 6 HCl-ol;
Joggmemds, 135 k, — 0,1 6 HCI -0l dgLFm@gd0l 3mgn03096@0; Vo — (00637080l Go@-
Bo00by obs@yxamo 0,1 6 AGNOz-0l Gommgbmds gsmsmgeomo 0,1 6 NaOH-byg, 133
V — Losbogobem blbs@ols dmaammmds, 3% d — Losbsgnobm blibsol Lodigmogg, o/ L
0,006 — d354gogol obos, GmMIgenoi Fggbodedgds 1 13 0,1 6 NaOH-ol blibs@l, g.

% CH,COOH= 100
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SUMMARY

S.S. DEVELOPMENT OF ANALYTICAL CONTROL METHODS FOR ACTIVATED ABSORBENT
USED IN RUSTAVI NITROGEN PRODUCTION OF CYANIC ACID

Merebashvili N.E., Tsintsadze M.G., Macharashvili V.J. and Mamagulishvili T.N.

JSC Rustavi Azoti

Georgian Technical University

In the technological process of cyanic acid production, an effective inhibitor (activator) acting against acetic
acid, acetic acid, was introduced, after which it became necessary to develop a method of chemical analysis of
the absorbent under the combined presence of acetic acid and cyanic acid. Methods for their determination
under the combined presence of cyanic acid and acetic acid have been developed, namely, cyanic acid has been
determined by the argentometric method and acetic acid by the titration method from other aliquots. Studies
have also established a significant advantage of the acutation method for the determination of acetic acid over
direct titration.

Keywords: cyanic acid production, absorbent, feedback, acetic acid determination.
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3356B3®-3030I@0 656I3@SRIFINGNIRN0 AM1 330)1MRO0) 353MMZRNRN0)
IR Bd-30H0R065RRIZ0K0OL 0HME03MBHN6MORINRASHBMEOL (535063) 3MIRIZINOL
363633B03IR0, INIIBAMEIR0 RS LAAIIBIGIR0  35bSL0SNISRISBD LL3dRVOLB3S
353bL6IRTdT0

£56@9Mos 8.9, qomAysdg m.%., @mbmdgomo ©.9., 3ymdsbo ©.g.

Lbembydol Lobgedfogm 9bogg@lodgdo

Lodotmnggaeml &9dbos9600 96ogg@Lodagdo
@. S3m3dol Lob. >@sm@y69mo Jodoob s gegd@®mJodool 0bbGo@a@o

a-300000bsenagdools 0bmbogm@Eobmogdo@®sbmbols (a-35063) (bob.l) @ommbyod-
056 3033 gJLFoHImJIbol gbosdol gb{oganolomgol bobgg@owgddo@oygao Jgsb@®-Jo-
dog®o AM1 domwpon godmmgaogo odbs dmangigmols gbgdagdogagero, g gd@@mbyeo
s LAOYIHPOge0 dobslosmgdagdo GMam@ 3 s0Moe Bobsdo sliggg Lbgowsolibgs odb-
Lbgargbddo, GMImgdoz msgol dbGog, bobosmegdosh wogmgdddogzygemo g ggomdols
bbgoslbgs d60dgbganmdgdom.

bob. 1. a-3o@opobsgmgdoeol 0bmbogmGobmomdom@sbmbols (a-35063) dmangsaes

a-30M00bsegdnols 0bMmbogm@Eobmogmdo®sbmbols (a-35063) dmegsnaols Fom-
dmJdbols Lomdm msogol doJbodsay@ 3b0dgbgermdol s@fg3l sodo gobsdo (356,361
3X/9m@0), @o3 dogmomgdl 0dsbg, GmI 2s3blbgangdo 3bodgbgermgboe b0 dm(39-

dyeoo dmengsgeols dpa®omdsl.  2sdblbgmgbols gogangbs a-30Mowobsanadools 0bem-
6030B0bmogdo@sbmbol  (0-35063) dmaggzgeol  odmag@o  dmdgb@ol  gobOsby

3oblbgoggdyamos s mogol dsJlodsgny® dbodgbgermdsl s g3l Fyoedo ©s wodgmogn-
by gmlodo (9,290 s 9,182 Jgbsdsdobow), Goi odmey®o oboydiog®o Imdgb@ols
FomdmJdbomn dgodengds soblibsl (3b@.1).

3bGogo 1. a-3o@opobsgnegdools 0bdmbogm@obmogiop@dsbmbols (a-35063) dmengsgmols
Fo®3m0J360l Lomdem (AH) ©> @odmaeygdo dmdgbdo (1)

>(dmJdbols 03ma®&o dmdqbdo,
N 028bUbgeo lsoj‘?&m, dgé/?]mg@o 8 Qy!?g;]?)oo ”0
1 5060 356.361 4.862
2 H,0, Vgogmo 236.153 9.290
3 | CyHeSO,@0dgmoe igengm Jlowo (dbm) 238212 9.182
4 CH30H, 3gmsbmeno 241439 9.038
5 CoHs0H, gomobmeno 243231 8.940
6 (CH3),CO, 539H™bo 245.048 8.848
7 CHCl;, Jermcdmgmcdo 278.022 7.387
8 CeHiz, 3g9JUobo 319.356 5.905
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a-300000bsegdools  0bmbogmEobmomin@sbmbols  (0-350b3)  dmengsyensdo
d30L Lopa@dol yggensbg dowsgo 360dgbganmds goshbosm C(4)-C(7) (1,491-1,494 A Lo%-
©3M9ddo) s> C(11)-C(12) (1,480 A) Aoz SwgdsBgds  ddol  Log@dol  LHoboo® @y
3609gbgemdsl, MMdgeno3, SP2-dod@owym Jpamds®gmdsdo dgmgo bobTdoModow >@MAgdls
c0l, Beomos 0,140 A-ol. gl ©olFudegds Godwgboedy 99330090 mmo 330l Gogols
d60dgbgermdgdom, GmIamgdo dgbsdsdobse 0,915+0,988 gompamgddos [1-7]. o3 gog@o-
©sb dgodgngds ogolbigbosm, MMI go@dmboaydo xagnol O(9) gobaodswols s@mdol m®-
0@ gd0 5 YOM0gAHm Jdggdgbh b9bbmeny@o doMmgol M-ge0 B mbya Lol gdslbomsb
(3bd. 2).

3bGo@o 2. -306000b5@©g3000L 0bMboMmE0bMo@30EASbMbOL (0-35063) dma gsamsdo 3ol
bog@dg (Ri)) o 330l Gogo (Py)

N >AMAmsdm@obo dds 3o>dblibggmo

¢ . C d c é u/C:f

5 Te | LT | T2|%2 |£2 |5€ ] g

©CT P50 O A

- O
1 N(1)-C(2) | Loy®dy, A | 1.347 1347 | 1.347 | 1.347 | 1.347 1.347 | 1.347 | 1.347
G020 1433 | 1.450 | 1.420 | 1.420 | 1.421 1422 | 1.426 | 1.430
2 C(2-C(3) | Loy®™dy, A | 1408 | 1.408 | 1.408 | 1.408 | 1.408 1.408 | 1.408 | 1.408
G020 1379 | 1.386 | 1.386 | 1.386 | 1.385 1.385 | 1.382 | 1.380
3 C(3)-C(4) | Loy®™dy, A | 1.399 | 1.400 | 1.400 | 1.400 | 1.400 1.400 | 1.399 | 1.399
G020 1404 | 1.397 | 1.397 | 1.396 | 1.398 1.398 | 1.401 | 1.403
4 C(4)-C(5) | Loy™dy, A | 1398 | 1.399 | 1.399 | 1.399 | 1.399 1.399 | 1.399 | 1.399
G020 1400 | 1.399 | 1.399 | 1.399 | 1.399 1.399 | 1.399 | 1.399
5 C(5)-C(6) | Logy™dy, A | 1.408 | 1.408 | 1.408 | 1.409 | 1.408 1.408 | 1.408 | 1.408
6020 1.382 1.384 | 1.384 | 1.384 | 1.384 1.384 | 1.385 | 1.384
6 N(1)-C(6) | Loy®dy, A | 1.347 1.347 | 1.347 | 1.346 | 1.347 1.347 | 1.347 | 1.347
G020 1.432 1.423 | 1.423 | 1.424 | 1.423 1.423 | 1.425 | 1.429
7 C(4)-C(7) | Loy™dy, A | 1494 | 1.491 | 1491 | 1491 | 1.491 1.491 | 1.492 | 1.493
G020 0.915 | 0.930 | 0.930 | 0.932 | 1.930 0.929 | 0.925 | 0.920
8 C(7)-N(8) | Loa®dy, A | 1413 | 1393 | 1.393 | 1.395 | 1.394 1.395 | 1.402 | 1.408
G020 0.989 | 1.105 | 1.102 | 1.096 | 1.096 1.093 | 1.053 | 1.016
9 C(7)-0(9) | Loa®dy, A | 1236 | 1.254 | 1.253 | 1.253 | 1.252 1.252 | 1.246 | 1.240
020 1849 | 1.670 | 1.675 | 1.680 | 1.684 1.688 | 1.745 | 1.804
10 | N(8)-N(10) 1)02)‘4’63"& 1331 | 1.338 | 1.338 | 1.338 | 1.337 1.337 | 1.335 | 1.332
4020 1.052 1.031 | 1.032 | 1.033 | 1.033 1.034 | 1.042 | 1.048
11 | N(10)-C(11) 1)02)‘4’6{]"& 1.306 | 1.307 | 1.307 | 1.307 | 1.307 1.307 | 1.306 | 1.306
4020 1839 | 1.831 | 1.832 | 1.833 | 1.832 1.832 | 1.835 | 1.839
12 | C(11)-C(12) bob&,da,,& 1480 | 1.480 | 1.480 | 1.480 | 1.480 1.480 | 1.480 | 1.480
4020 0.977 | 0.988 | 1.988 | 1.987 | 0.988 0.987 | 0.984 | 0.979
13 | C(12)-N(13) 1)02)‘4’63"& 1.357 1.359 | 1.359 | 1.358 | 1.359 1.359 | 1.358 | 1.357
4020 1395 | 1.367 | 1.368 | 1.370 | 1.370 1.371 | 1.381 | 1.389
14 | N(13)-C(14) bog)&;da,,& 1.345 | 1.344 | 1.344 | 1.344 | 1.344 1.344 | 1.344 | 1.344
4020 1449 | 1.447 | 1.447 | 1.446 | 1.447 1.447 | 1.446 | 1.447
15 | C(14)-C(15) l)o‘())(ﬁd;],A 1408 | 1.409 | 1.409 | 1.409 | 1.409 1.409 | 1.408 | 1.408
4020 1369 | 1.366 | 1.366 | 1.367 | 1.367 1.367 | 1.369 | 1.370
16 | C(15)-C(16) l)o‘())(ﬁd;],A 1395 | 1.394 | 1.394 | 1.394 | 1.394 1.394 | 1.395 | 1.394
4020 1429 | 1.435 | 1435 | 1434 | 1.434 1434 | 1.431 | 1.430
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17 | C(16)-C(17) | bogedg, A | 1.395 | 1.397 | 1.397 | 1.397 | 1.397 1.397 | 1.396 | 1.396
4020 1424 | 1410 | 1.411 | 1412 | 1.412 1.412 | 1.417 | 1.421
18 | C(12)-C(17) | bogedg, A | 1.413 | 1.412 | 1412 | 1412 | 1412 1.413 | 1.413 | 1.413
4020 1.359 | 1.374 | 1.373 | 1.372 | 1.372 1.372 | 1.367 | 1.363
19 | C(2)-H(18) | Logedg, A | 1.105 | 1.108 | 1.108 | 1.108 | 1.107 1.108 | 1.107 | 1.106
4020 0.930 | 0.920 | 0.920 | 0.920 | 0.921 0.921 | 0.924 | 0.927
20 | C(3)-H(19) | Log®dg, A | 1.099 | 1.101 | 1.101 | 1.101 | 1.101 1.101 | 1.100 | 1.100
4020 0941 | 0935 | 0.935 | 0.935 | 0.935 0.935 | 0.936 | 0939
21 | C(5)-H(20) | Lopg®dg, A | 1.098 | 1.101 | 1.101 | 1.101 | 1.101 1.101 | 1.100 | 1.099
4020 0945 | 0935 | 0.934 | 0934 | 0.935 0.935 | 0.938 | 0.942
22 | C(6)-H(21) | Log®dg, A | 1.105 | 1.108 | 1.108 | 1.108 | 1.108 1.108 | 1.107 | 1.106
G020 0.931 | 0920 | 0.920 | 0.921 | 0.921 0.921 | 0.924 | 0.928
23 | N(8)-H(22) | Log®dg, A | 1.005 | 1.011 | 1.011 | 1.010 | 1.010 1.010 | 1.008 | 1.006
G020 0.880 | 0.858 | 0.858 | 0.859 | 1.859 0.860 | 0.867 | 0.874
24 | C(11)-H(23) | Log@dg, A | 1.113 | 1115 | 1.114 | 1.114 | 1.114 1.114 | 1.112 | 1.111
G020 0925 | 0916 | 0916 | 0.916 | 0.917 0.917 | 0.920 | 0.923
25 | N(14)-H(24 | bop®dg, A | 1.105 | 1.108 | 1.108 | 1.108 | 1.108 1.108 | 1.107 | 1.106
G020 0.931 | 0922 | 0.922 | 0.922 | 0.922 0.922 | 0.924 | 0.928
26 | C(15)-H(25) | Log®dg, A | 1.097 | 1.100 | 1.100 | 1.100 | 1.100 1.100 | 1.099 | 1.098
G020 0.947 | 0.937 | 0.937 | 0.938 | 0.938 0.938 | 0.941 | 0.944
27 | C(16)-H(26) | Log®dg, A | 1.100 | 1.103 | 1.103 | 1.102 | 1.102 1.102 | 1.102 | 1.101
G020 0.947 | 0.937 | 0.938 | 0.938 | 0.938 0.938 | 0.941 | 0.945
28 | C(17)-H(27) | Log@dg, A | 1.098 | 1.101 | 1.101 | 1.101 | 1.101 1.101 | 1.100 | 1.099
G020 0.947 | 0.937 | 0.937 | 0.937 | 0.937 0.938 | 0.941 | 0.944

a-3000©0bsgnagdools  0bmbogm@obmogrdo®sbmbols  (a-35063)  dmengsyensdo
330l gymbggdo C(7)-N(8)-N(10) s C(7)-N(8)-H(22) @meos ~11720 o ~122,50 dglsdsdo-
Lo, g.0. doengggesdo N(8) sbm@ol s@mdo 0dgmegds Sp-dod@opgen 3y mdsmgmdsdo.
0-35063 dmengagesdo N(10) sbm@Gol s@mdo dogznmgbgds sbmdgmoby®d xagal (>C=N-).
3ambg N(8)-N(10)-C(11) @manos ~120,20 g.0. N(10) sBmIgmobydo sbm@o slggg sp>-3od-
G0y Jamdsmgmdsdos (b, 3). 3ymbggool sbogmobowsb hsbl, Gmd N(1) ©s N(13)
Sbm@Eol s@mdgdo sp2-3od@oeym Jamdsdgmdsdo 034magdosh.

Jmgngygesdo N(8) —N(10) 6dol Gogo 0dymeygds 1,031+ 1,052 Lobemgdgddo (gbe. 2),
9:0. 3bmEol 5GMIgdl Jm@ols be®Eogmgds 2oM339700 GOM0gO®Jdggds ProGb0ES-
e gdol bodyx byg.

abGogo 3. -30Gopobsegdool  0bdmbogm@obmogmdo@sbmbols  (a-35063) B ggnesBo
5@®IgdL Fmdol LogoegbGe ggmbyggdol 360336gemm™adgd0

N 3odblbgano

S c

g( . C d c A3 L/c;

O c y o g G E 3

Logoengb@m ‘g S & 82 % g % 5( Q\,% =& =

390bY 3 T2 | £ 23 | P& |28 | & |~

pa > & I < 2 I X A5 N'

= |6 g |Sg |C¥ |9t | £

c© - ~ g[ ©

= O
1 | N(1)-C(2-C(3) 123.564 | 123.113 | 123.123 | 123.108 | 123.162 | 123.166 | 123.276 | 123.403
2 | C(2)-C(3)-C(4) 118.139 | 118.051 | 118.040 | 118.090 | 118.042 | 118.022 | 118.041 | 118.108
3 | C(3)-C(4)-C(5) 119.192 | 119571 | 119.582 | 119.508 | 119.550 | 119.577 | 119.481 | 119.323
4 | C(2)-N(1)-C(6) 117.376 | 118.070 | 118.062 | 118.065 | 118.021 | 118.013 | 117.851 | 117.623
5 | C(3)-C(4)-C(7) 118.863 | 118.977 | 119.018 | 118.679 | 118.977 | 119.004 | 118.900 | 118.848
6 | C(4)-C(7)-N(8) 113.920 | 115402 | 115.323 | 115.444 | 115.288 | 115.193 | 114.707 | 114.278
7 | C(4)-C(7)-0(9) 122,166 | 121.438 | 121.483 | 121.440 | 121.509 | 121.543 | 121.800 | 121.984
8 | C(7)-N(8)-N(10) 122.643 | 122,556 | 122559 | 122.428 | 122.543 | 122,519 | 122.573 | 122.628
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9 | N(8)-N(10)-C(11) | 120435 | 120.094 | 120126 | 120.150 | 120.146 | 120.179 | 120.329 | 120.434
10 | N(10)_C(11)-C(12) | 121.114 | 121.632 | 121.627 | 121.458 | 121.595 | 121537 | 121.343 | 121.159
11 | C(11)-C(12)-N(13) | 120.002 | 120.881 | 12.834 | 120.835 | 120.821 | 120.831 | 120572 | 120.214
12 | C(12)-N(13)-C(14) | 117.170 | 117.704 | 117.700 | 117.675 | 117.674 | 117.668 | 117.544 | 117.356
13 | N(13)_C(14)-C(15) | 123.959 | 123582 | 123585 | 123591 | 123.601 | 123.608 | 123.686 | 123.807
14 | C(14)-C(15)-C(16) | 118.253 | 118.361 | 118.357 | 118.363 | 118.357 | 118.349 | 118.327 | 118.299
15 | C(11)-C(12)-C(17) | 117.112 | 116,623 | 116.628 | 116.633 | 116.656 | 116.641 | 116.789 | 116.998
16 | N(1)-C(2)_H(18) | 115841 | 116425 | 116414 | 116.498 | 116.402 | 116.405 | 116.250 | 116.000
17 | C(2)-C(3)-H(19) | 121.044 | 120.625 | 120.631 | 120.671 | 120.653 | 120.661 | 120.788 | 120.937
18 | C(4)-C(5)-H(20) | 121.688 | 122,061 | 122.026 | 122.185 | 122.028 | 122.005 | 121.880 | 121.776
19 | N(L)_C(6)_H(21) | 115.777 | 116.440 | 116.432 | 116.413 | 116.414 | 116.362 | 116.179 | 115.949
20 | C(7)-N(8)_H(22) | 116.647 | 117.243 | 117.207 | 117.478 | 117.216 | 117.200 | 117.005 | 116.772
21 | N(10)-C(11)-H(23) | 125595 | 124.841 | 124.869 | 125019 | 124.877 | 124.969 | 125.220 | 125.489
22 | N(13)-C(14)-H(24) | 115.261 | 115.836 | 115823 | 115813 | 115.805 | 115.780 | 115.607 | 115.407
23 | C(14)-C(15)-H(25) | 120433 | 120217 | 120221 | 120210 | 120.222 | 120.235 | 120.289 | 120.369
24 | C(15)_C(16)_H(26) | 120.659 | 120.749 | 120.744 | 120.726 | 120.739 | 120.735 | 120.695 | 120.674
25 | C(12)-C(17)_H(27) | 120.320 | 120.413 | 120.408 | 120.390 | 120.401 | 120.404 | 120.362 | 120.333

5GMAgdol xsdgdo wolisbangdol (gergd@@mbymo Lodzgmogg) ©s domo 98390 9-
@0 I9bBgool sboenobds C(7) s@mdgdby ohggbs gegB®mbymo Lodgg@mogol (q = +0,367

+ +0.429) oo ©gR0E0E0, Go53 [oMmdmowygbl bobdo@Mdswol o3 s@Gmdgdol YOHmogHho -

dggdols gogal olgom g gddOmyemymazomn sGHmMIgomsb, mym@oiE sl gobydswo ©s
sbm@o (gbo. 4).

3bGomo 4. 358blbgmgdol ogmg@ogamo BgnTagenmdgdo (€), a-3060R0bsmEgdool 0b@bo-
3MG06m0g 30EAsdmbol (a-35063) dmemgsamsBo IgbGo SG™Igdby (U) ©s SG™IYG @@ddods-

293 (5, P) gaddB@bgdol pobsFommgds

N| 253blbgemo, € >@mdo >®™Iby n 920 9JBH™Mbgdols aobofomgds m@bo@ogmgdby
dgbdo ns NPx npy np,
1 5060 N(1) -0.121 2 1.717 1.073 1.239 1.093
C(2) -0.073 2 1.247 0.908 0.978 0.940
C@3) -0.132 2 1.229 1.012 0.908 0.983
C(4) -0.091 2 1.203 0.935 0.936 1.017
C(5) -0.160 2 1.227 0.928 0.993 1.012
C(6) -0.073 2 1.246 1.005 0.879 0.943
C() 0.367 2 1.205 0.832 0.805 0.792
N(8) -0.325 2 1.479 1.348 1.134 1.363
0(9) -0.277 2 1.915 1.246 1.776 1.341
N(10) 0.047 2 1.728 1.156 0.916 1.153
C(11) -0.152 2 1.245 1.007 0.940 0.961
C(12) 0.027 2 1.207 0.951 0.920 0.894
N (13) -0.105 2 1.718 1.101 1.022 1.264
C(14) -0.068 2 1.245 0.932 0.931 0.961
C(15) -0.177 2 1.228 1.016 1.003 0.930
C(16) -0.093 2 1.220 0.955 0.932 0.987
Cc(@17) -0.171 2 1.226 1.011 0.968 0.965
H(18) 0.168 1 0.832
H(19) 0.165 1 0.835
H(20) 0.151 1 0.849
H(21) 0.166 1 0.834
H(22) 0.212 1 0.788
H(23) 0.124 1 0.876
H(24) 0.163 1 0.833
H(25) 0.145 1 0.837
H(26) 0.139 1 0.855
H(27) 0.142 1 0.858
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2] H0, Tgomo | N() -0.234 2 | 1.708 1.095 1.277 1.153
785 C(2) -0.063 2 | 1251 0.896 0.996 0.920
C(3) -0.138 2 | 1233 1.025 0.903 0.977
C(4) -0.091 2 | 1201 0.939 0.922 1.029
C(5) -0.149 2 | 1233 0.922 1.010 0.984
C(6) -0.062 2 | 1251 1.020 0.872 0.918
C(7) 0.429 2 | 1.203 0.802 0.804 0.762
N(8) -0.289 2 | 1474 1.328 1.130 1.358
0(9) -0.480 2 | 1013 1.318 1.820 1.430
N(10) -0.084 2 | 1724 1.215 0.950 1.195
C(11) -0.081 2 | 1254 0.978 0.909 0.941
C(12) 0.002 2 | 1.209 0.951 0.928 0.911
N(13) -0.225 2 | 1709 1.103 1.105 1.307
C(14) -0.071 2 | 1251 0.946 0.901 0.972
C(15) -0.177 2 | 1235 0.993 1.018 0.930
C(16) -0.093 2 | 1.229 0.925 0.936 1.004
C(17) -0.164 2 | 1234 1.006 0.961 0.964
H(18) 0.201 1| 0799
H(19) 0.187 1| 0813
H(20) 0.188 1| 0812
H(21) 0.201 1| 0799
H(22) 0.278 1| 0722
H(23) 0.183 1| 0817
H(24) 0.195 1| 0805
H(25) 0.180 1| 0820
H(26) 0.177 1| 0823
H(27) 0.180 1| 0820
3] C,HeSO, N(1) -0.232 2 | 1709 1.095 1.276 1.153
@l C(2) -0.063 2 | 1251 0.896 0.996 0.920
49.0 C(3) -0.137 2 | 1.233 1.025 0.903 0.977
C(4) -0.091 2 | 1201 0.939 0.923 1.029
C(5) -0.149 2 | 1233 0.922 1.010 0.985
C(6) -0.062 2 | 1251 1.020 0.872 0.919
C(7) 0.429 2 | 1.203 0.801 0.804 0.764
N(8) -0.290 2 | 1473 1.334 1.133 1.349
0(9) -0.476 2 | 1013 1.322 1.816 1.425
N(10) -0.081 2 | 1724 1.211 0.951 1.195
C(11) -0.083 2 | 1254 0.978 0.911 0.941
C(12) 0.002 2 | 1.209 0.952 0.928 0.909
N(13) -0.223 2 | 1709 1.104 1.100 1.309
C(14) -0.070 2 | 1251 0.944 0.903 0.972
C(15) -0.177 2 | 1235 0.995 1.018 0.929
C(16) -0.093 2 | 1228 0.925 0.935 1.006
C(17) -0.135 2 | 1234 1.005 0.963 0.963
H(18) 0.201 1| 0799
H(19) 0.187 1| 0813
H(20) 0.187 1| 0813
H(21) 0.201 1| 0799
H(22) 0.277 1| 0723
H(23) 0.182 1| 0818
H(24) 0.195 1| 0805
H(25) 0.179 1| 0821
H(26) 0.177 1| 0823
H(27) 0.179 1| 0821
4] CyH;OH, N(1) -0.230 2 | 1709 1.095 1.276 1.151
3905600 ¥0) -0.063 2 | 1251 0.896 0.995 0.921
326 C(3) -0.137 2 | 1233 1.025 0.903 0.976
C(4) -0.090 2 | 1.201 0.938 923 0.028
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C(5) -0.150 2 1.233 0.923 1.009 0.985
C(6) -0.062 2 1.251 1.020 1.872 0.920
C(7) 0.429 2 1.203 0.814 0.806 0.749
N(8) -0.292 2 1.474 1.283 1.121 1.414
0(9) -0.471 2 1.913 1.284 1.829 1.444
N(10) -0.078 2 1.724 1.240 0.938 1.176
C(11) -0.086 2 1.254 0.982 0.901 0.949
C(12) 0.003 2 1.209 0.943 0.928 0.917
N(13) -0.220 2 1.710 1.094 1.124 1.292
C(14) -0.070 2 1.251 0.957 0.896 0.967
C(15) -0.178 2 1.234 0.988 1.017 0.938
C(16) -0.094 2 1.228 0.927 0.942 0.996
C(17) -0.166 2 1.234 1.011 0.955 0.967
H(18) 0.200 1 0.800
H(19) 0.186 1 0.814
H(20) 0.186 1 0.814
H(21) 0.200 1 0.800
H(22) 0.274 1 0.726
H(23) 0.181 1 0.819
H(24) 0.194 1 0.806
H(25) 0.179 1 0.821
H(26) 0.176 1 0.824
H(27) 0.178 1 0.822
N(1) -0.228 2 1.709 1.094 1.275 1.150
C(2) -0.063 2 1.251 0.896 0.995 0.920
C(3) -0.137 2 1.233 1.025 0.903 0.977
C(4) -0.091 2 1.201 0.939 0.924 1.028
C(5) -0.150 2 1.233 0.922 1.009 0.986
C(6) -0.062 2 1.251 1.019 0.872 0.920
C(7) 0.427 2 1.203 0.804 0.804 0.763
N(8) -0.292 2 1.474 1.329 1.132 1.357
0(9) -0.466 2 1.913 1.314 1.816 1.423
N(10) -0.075 2 1.724 1.212 0.948 1.191
C(11) -0.088 2 1.254 0.980 0.911 0.943
C(12) 0.004 2 1.209 0.951 0.927 0.908
N(13) -0.217 2 1.710 1.102 1.098 1.307
C(14) -0.070 2 1.251 0.944 0.903 0.972
C(15) -0.178 2 1.235 0.996 1.018 0.930
C(16) -0.094 2 1.228 0.926 0.935 1.005
C(17) -0.167 2 1.233 1.007 0.963 0.963
C2HsOH, H(18) 0.200 1 0.800
5| gmobmano
943 H(19) 0.186 1 0.814
H(20) 0.185 1 0.815
H(21) 0.1299 1 0.801
H(22) 0.274 1 0.726
H(23) 0.179 1 0.821
H(24) 0.194 1 0.806
H(25) 0.178 1 0.822
H(26) 0.175 1 0.825
H(27) 0.177 1 0.823
6| (CH3).CO, N(1) -0.227 2 1.709 1.094 1.274 1.150
5G9H®60 C(2) -0.063 2 1.251 0.897 0.995 0.921
20.7 C(3) -0.138 2 1.232 1.025 0.903 0.977
C(4) -0.091 2 1.201 0.939 0.923 1.028
C(5) -0.151 2 1.233 0.922 1.009 0.987
C(6) -0.063 2 1.251 1.019 0.872 0.920
C(7) 0.426 2 1.203 0.801 0.803 0.767
N(8) -0.293 2 1.474 1.340 1.137 1.342
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0(9) -0.463 2 1.913 1.321 1.810 1.418
N(10) -0.073 2 1.724 1.205 0.951 1.193
C(11) -0.089 2 1.253 0.979 0.915 0.942
C(12) 0.005 2 1.209 0.953 0.927 0.906
N(13) -0.216 2 1.710 1.105 1.090 1.311
C(14) -0.070 2 1.251 0.940 0.906 0.973
C(15) -0.178 2 1.235 0.998 1.018 0.928
C(16) -0.094 2 1.228 0.926 0.933 1.007
C(17) -0.167 2 1.233 1.006 0.966 0.962
H(18) 0.199 1 0.801
H(19) 0.186 1 0.814
H(20) 0.185 1 0.815
H(21) 0.199 1 0.801
H(22) 0.273 1 0.727
H(23) 0.178 1 0.822
H(24) 0.193 1 0.807
H(25) 0.177 1 0.823
H(26) 0.175 1 0.825
H(27) 0.177 1 0.823
7 CHCIs, N(1) -0.198 2 1.711 1.088 1.265 1.134
Jeodmagm® C(2) -0.065 2 1.250 0.900 0.991 0.925
do C(3) -0.136 2 1.231 1.022 0.904 0.978
4.7 C(4) -0.091 2 1.202 0.938 0.927 1.024
C(5) -0.156 2 1.231 0.924 1.004 0.996
C(6) -0.065 2 1.249 1.015 0.874 0.927
C() 0.411 2 1.203 0.810 0.803 0.773
N(8) -0.306 2 1.476 1.342 1.141 1.347
0(9) -0.402 2 1.913 1.296 1.797 1.395
N(10) -0.033 2 1.725 1.189 0.942 1.178
C(11) -0.114 2 1.250 0.989 0.926 0.949
C(12) 0.016 2 1.208 0.953 0.924 0.899
N(13) -0.183 2 1.712 1.105 1.062 1.305
C(14) -0.067 2 1.249 0.931 0.916 0.971
C(15) -0.181 2 1.233 1.008 1.015 0.926
C(16) -0.095 2 1.226 0.934 0.931 1.004
C(17) -0.173 2 1.231 1.009 0.972 0.961
H(18) 0.191 1 0.809
H(19) 0.181 1 0.819
H(20) 0.175 1 0.825
H(21) 0.190 1 0.810
H(22) 0.255 1 0.745
H(23) 0.162 1 0.838
H(24) 0.186 1 0.814
H(25) 0.168 1 0.832
H(26) 0.164 1 0.836
H(27) 0.166 1 0.834
N(1) -0.159 2 1.714 1.081 1.252 1.113
C(2) -0.068 2 1.248 0.904 0.984 0.932
C@3) -0.135 2 1.230 1.017 0.906 0.981
C(4) -0.091 2 1.203 0.936 0.932 1.020
C(5) -0.159 2 1.229 0.926 0.998 1.006
C(6) -0.069 2 1.247 1.010 0.877 0.935
C(7) 0.389 2 1.204 0.822 0.803 0.782
N(8) -0.317 2 1.477 1.341 1.139 1.360
0(9) -0.333 2 1.914 1.266 1.786 1.367
N(10) -0.033 2 1.726 1.172 0.928 1.162
C(11) -0.136 2 1.247 0.998 0.935 0.956
C(12) 0.024 2 1.207 0.951 0.922 0.896
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N(13) -0.143 2 | 1715 1.106 1.036 1.286
C(14) -0.066 2 | 1247 0.928 0.926 0.965
C(15) -0.181 2 | 1230 1.014 1.009 0.928
8 CeHu, C(16) -0.095 2 | 1223 0.946 0.931 0.995
39bobo C(17) -0.174 2 | 1228 1.010 0.972 0.963
19 H(18) 0.180 1| 0820
H(19) 0.174 1| 0826
H(20) 0.162 1| 0838
H(21) 0.178 1| 0822
H(22) 0.232 1| 0768
H(23) 0.142 1| 0858
H(24) 0.175 1| 0825
H(25) 0.156 1| 0844
H(26) 0.151 1| 0849
H(27) 0.153 1| 0847

PoGOymzomo  989Jda00 Igbdgdol Jgosmgdom domsao dbodgbganmdgdo  dgodh-
bgg> O(9) gobydools s@mdby (-0.277 +-0.480), N(1) sbm@ol s@mdby (-0,121+-0,232), N(8)
Sbm@ol 5BmIby (-0.289 + -0,325) N(13) sbm@Eol >@mdby (0,105 + -0,225) s Jgos®gdom
bogangdo — sbmdgmobydo N(10) obm@ol sGmdbg (-0.033 +-0.084) (3b®.2).

MA50Bs@gdols  slobagdols obognobds ohiggbs, @md N(8) o N(13) sbHm@Eol
5®™MIgdol gengdB®mbyamo (ygomo 3mb3Egbd®odMgdgemos Prm®do@omby. 0dwgbsw, Mod-
gbswsz od dgdmbgggedo dom dgglodsdgdom T-@d0@ogbdo, d5Tob SGHMIYH0 M@doFs-
9d0l 2oogomgol s@gl mbm@Ls o 5J3g3@™m®L Jm@ol goshbos byamgsbo 360dg-
bgermds. sdo@md, dogbgoogo® ds@ogro Podymomo gg89JA YO0 dgb@ols Ibodgbgenm-
dgd0Ls N(8) o N(13) sbm@ol 5EmIgol o6 Vgydaosm  9b@ybggeymb g g]@®mbey-
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SUMMARY

ENERGY, ELECTRONIC AND STRUCTURAL CHARACTERISTICS OF THE MOLECULE OF
ALFA-PYRIDINEALDEHYDEIZONICOTINOILHYDRAZONE (APAINH), CALCULATED BY THE
QUANTUM-CHEMICAL SEMIEMPIRICAL AM1 METOD IN VARIOUS SOLVENTS

Chanturia M.M., Giorgadze T.Z., Lochoshvili D.M. and Gulbani D.V.

Sokhumi State University

Georgian Technical University

R. Agladze Institute of Inorganic Chemistry and Electrochemistry

The paper discusses the energy, electron and structural properties of the molecule, calculated by the semi-
empirical quantum-chemical method AM1 to study the ability of formation complexes of a-pyridinaldehyde
isonicotinoylhydrazone (o-PAINH) with metals in the gas phase, various solutions, which, in turn, are
characterized by different values dielectric constant. It can be assumed that the molecule isonicotinoylhydrazone
(o -pyrine) of «-pyridinaldehyde is a tertiary molecule where only three atoms - N(1) nitrogen atom of the
pyridine group, O(9) oxygen and N(10) azo nitrogen atoms have the ability to electrone nitrogen. . It should be
noted, however, that the hydrogen atoms O(9) oxygen and N(10) azomethine nitrogen atoms form ketone-shaped
five-membered metalcycles. However, the large electron density deficit on the H (22) hydrogen atom (g = +
0,212 + +0,278) (Table 2) testifies to the tendency of the hydrogen atom to exhibit acidic properties under
certain conditions and, according to the Chugayev cycle rule, to form a complex , l.e. by hydrazone in enol form.
Keywords: complex formation, molecule structure, electronic and structural properties, solvent effect.
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SUMMARY

NUMERICAL MODELING OF LEAD SULFATE INFILTRATION IN SOIL

Shubladze E.Sh., Surmava A.A., Eristavi D.V. and Buachidze N.S.

The Technical University of Georgia, Hydrometeorological Institute

Based on the Numerical modeling of the distribution of concentrations of heavy metals in the landfill, the
dissolution of the pollutant (PbSQO,) and its infiltration in a 4-meter soil layer are shown.
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SUMMARY

POLLUTION OF THE RIVER MTKVARI WITH ANAPRILIN IN THE TERRITORY

OF TBILISI CITY

Ebanoidze G.G.

Georgian Technical University

As it is known, contamination with pharmaceutical products mainly occurs in the aquatic environment, which is
followed by dispersion of the food chain due to their low variability. The paper discusses the issues of
contamination of surface waters with pharmaceuticals. Their disposal in wastewater treatment plants is variable
and depends on the properties of the substance and the process conditions (sludge retention time, hydraulic
retention time, temperature). The object of research is the pollution of the Mtkvari River in Thilisi with the
antihypertensive drug - anaprilin. The amount of anaprilin was determined in the River Mtkvari in predetermined
areas where high concentrations of carbamazepine group drugs were detected. It has been established that the
concentration of anaprilin in the investigated areas is significant, which is probably due to the fact that in these
areas, wastewater was discharged directly into the river and did not join the wastewater collector. Determining
the sources of their origin is a task after research.

Keywords: pharmaceutical products, anaprilin, Mtkvari River, wastewater.
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SUMMARY

SEASONAL CHANGES OF DICLOFENAC IN THE AREA ADJACENT TO THE GARDABANI
WASTEWATER TREATMENT PLANT IN THE MTKVARI RIVER

Suramelashvili E.R.

Georgian Technical University

Water pollution is a serious environmental problem. Among the causes of water pollution it is especially impor-
tant to single out municipal wastewater pollution. Pollution of water by pharmaceuticals is especially dangerous.
Pharmaceuticals are found in wastewater as chemically active compounds released into the environment after
ingestion of drugs by humans or animals.As the study object was chosen Diclofenac, a member of the group of
nonsteroidal anti-inflammatory and analgesic drugs. Diclofenac samples were taken in the part of the River
Mtkvari where the flowed effluent from the Gardabani wastewater treatment plant (WWTP). Samples were taken
twice a year in 2019, 2020 and 2021, in January and July, and were immediately analyzed in the laboratory.
Based on the research results, the following conclusions can be made:1. Diclofenac is not completely removed in
Gardabani WWTP. 2. The amount of diclofenac in River Mtkvari near the Gardabani WWTP coincides with
seasonal changes in the population of Thilisi. 3. An additional node needs to be installed at the Gardabani
WWTP, for example ozonation, which will completely remove diclofenac from the effluent.

Keywords: wastewater, treatment plant, pharmaceutical preparations
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SUMMARY

NUTRITIONAL CONCENTRATES FOR THE FUNCTIONING OF FOODS OF THE FUTURE
Chigogidze N.Sh., Tsivtsivadze T.l. and Sulakvelidze G.A.

Scientific Center for Research of Biologically Active Substances of Georgian Technical University

The search and creation of promising food products of the future based on new chemical and biological
compounds is a very long and expensive process that requires painstaking work and joint efforts of scientists and
specialists. The food of the future will significantly improve people's health, incomparably increase immunity
and reduce the risk of diseases, as a result, the concentration of specific ingredients in functional products will
have a regulatory effect on the human body and will be close to physiological; Such products can be consumed
for a long time. This article presents the composition of future food supplement concentrates that play an
important role in cellular respiration and help fight oxygen deprivation.

Keywords: atherosclerosis, alzheimer’s disease, immune system, functioning, specific Ingredients, bioavaila-
bility, nutrients.
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SUMMARY

CORRECTION OF ACTUAL NUTRITION OF PRESCHOOL CHILDREN THROUGH THE USE OF
NATURAL BIOLOGICALLY ACTIVE SUPPLEMENTS

Ergemlidze T.D., Karchava M.S., Berulava 1.0. and Apkhadze K.R.

Akaki Tsereteli State University

The actual nutritional status of preschool children in Imereti region has been studied, and the polyprophylactic
nature of nutritional imbalance has been revealed. Using the natural food supplements containing calcium, iodine
and vitamin C, there have been developed recipes and technologies of child nutrition products fortified with
vitamins and mineral, as a result of which, there was completely eliminated calcium and C vitamin deficiency in
the food ration, while iodine deficiency was reduced from 85% to 55%. Based on the results of industrial
approbation of "enriched" products,a, the new food product recipes and technologies have been approved and
recommended for introduction by the Kutaisi Day Nurseries Union.

Keywords: actual nutrition, child nutrition, vitamins, minerals, fortified products, natural food supolment.
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SUMMARY

POMOLOGICAL AND PHENOLOGICAL RESEARCH OF CHERRY LAUREL IN ADJARA
Surmanidze D.D.

Georgian Technical University

The article presents the results of pomological and phenological studies of cherry laurels in Adjara. Forests
occupy 61% of the territory of Adjara. One of the components of the undergrowth of these forests is cherry
laurel plants. This genetic resource is hardly used, so its study is interesting given the prospects for application.
In addition to wild cherry laurel in Adjara, three cultural varieties are found. The periodicity of phenological
phases varies depending on the vertical zonality, which for laurel plants in Adjara is 5-800 meters from sea level.
Keywords: cherry laurel, forms of cherry laurel, phenology.
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SUMMARY

BIOLOGICAL FEATURES OF THE CURRANT GENUS (Ribes L.) COMMON IN ADJARA

Memarne K.G.

Georgian Technical University

The article describes the biological features of species of the genus currant (Ribes L.), common in Adjara,
discovered as a result of the expedition. The results of expeditionary-route studies of wild currant species
growing in the highlands of the Khulo municipality of the Adjara region, in particular, in the Agara gorge, on the
border of the upper and subalpine belts, at an altitude of 1500-2300m and above, above sea level. It is shown that
in the mentioned gorge the distribution of wild currant species is characterized by both independent groups and
coexistence in groups of low-growing trees and shrubs. Their chemical composition and use are differentiated.
Keywords: Berries, Ribes Bibersteinii Berl. ex DC., Ribes alpinum L., Biologically active substances.
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SUMMARY

CONNECTION OF KHASHMI SAPERAVI CHARACTERISTICS WITH THE PLACE OF ORIGIN
Mirvelashvili M.Sh., Gambashidze G.O. and Salia E.Sh.

Georgian Agricultural Scientific Research Center

Environmental factors operating in Khashmi microzone have a special impact on the agricultural-technological
indicators of Saperavi grapes. Helps to ferment this grape to make the highest category red dry wine of the
appellation of origin "Khashmi Saperavi”, the aroma of which is characterized by varietal characteristics, in
particular, intense and with dominance of red fruit tones, sour cherry, plum, ripe bliss etc., but also with less
alcoholism.

Keywords: Khashmi microzone, environmental factors operating, khashmi saperavi characteristics.
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SUMMARY

ARTIFICIAL MOLTING AND ITS IMPORTANCE IN EGG LAYER POULTRY

Nozadze T.P

Georgian Technical University

Prolonging the period of laying hens using artificial molting at industrial poultry farms - the growth of
quantitative and qualitative indicators of the produced products gain even more economic importance, especially
in the context made due to the global pandemic, when there is a failure of a production cycle, scarcity of
resources and economic crisis. In Georgia, the rational use of existing resources is especially important it is
especially important due to the completely dependence of the sector on imports, that will make a significant
contribution to the country's food security, economic sustainability and especially in improving the difficult
socio-economic situation of small farms involved in the poultry sector.

Keywords: lohmann LSL-Classic, artificial molting, egg production.
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SUMMARY

COMPONENTS AND PROPERTIES OF THE EGG

Nozadze T.P

Georgian Technical University

Production of deficient and nutrient-rich foods is one of the actual problems in human nutrition. The use of
poultry eggs due to its high nutritional value and biochemical composition is the best way to solve the aforesaid
problem.

Keywords: egg production, egg structure, egg chemical composition and properties, nutrition.
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TEPMAJIbHBIE ACTOYHUKHN 1 MUHEPAJIBHBIE BO/IbI B ITIPOU3BOJICTBE
CIIPEU-MHUCTOB IJIs1 JIMOA

Jlxxuxkunse B.b.
I'py3unckuii Texanueckuii YHUBepcUuTeT

MuHnepanbHast BOJIa — YHUKAIBHBIN Jap NPUpPOAbl. DTOT HATypalbHBINA pecypc U3 MOA3EMHBIX
UCTOYHUKOB 0ONajaer JiedeOHbIMM CBOWMCTBAMH, OKa3blBa€T HA OPraHU3M 4EJIOBEKa MCLEISIOIIee
BO3/ICHCTBHE 3a CUET MOBBIIIEHHOT'O COJEP KAaHUs MOJIE3HBIX OMOJIOTHYECKH aKTUBHBIX KOMIIOHEHTOB U
0c0OEHHOCTEH XMMHYECKOr0 cocTaBa. MHHEpanbHbIe BOJIBI — CIOXHBIE PAacTBOPHI, B KOTOPBIX Be-
IiecTBa COAEpXKATCA B BHJEC MOHOB, HEAVCCOLUMPOBAHHBIX MOJEKYJ, Ta30B M KOJUIOMIHBIX YAaCTHULI.
Knaccudukanusa umeer creayromuii Bua: ['napokapOoHaTHbIE BOJBI (HATPUEBBIC, KAaIbLIUEBBIE UMAar-
HUEBbIE), XJIOpUIHbIE (HaTpHEBbIe, KalbleBble, MarHueBbie), CynbhaTHble (HaTpHUEBbIC, KalbIHe-
Bble, MarHueBble), Boabl cokHOro coctaBa: ruApoKkapOOHATHO-XJIOPUAHBIE, THAPOKApOOHATHO-CYIIb-
¢batHbIe, THAPOKAPOOHATHO-XJIOPUAHO-CYIb(ATHBIC, C AKTUBHBIMH HOHAMH: KEJIC3UCTHIE, MBIIIBIKO-
BUCTBIE, KDEMHHUCTHIC, C IPYTUMH aKTUBHBIMH MOHaMH ((TOp, TUTHI, KOOANBT U mipoune), ['a30BbIe:
YIJIEKHCIbIE, CEPOBOAOPOIHbBIE, APYrHe (a30THbIE, METAaHOBBIC, A30THO-METAHOBBIE U MPOYME) U
Tepmanpabie — umeromue Temnepatypy 20 °C u Beime. MuHepaibHas BoJa MO MPaBy CUUTASTCS OI-
HUM M3 JPEBHEHIINX JIEKapCTB, CO3JaHHBIX NpUpool. Mcrmons30Banre MX OBUTO W3BECTHO €IE aH-
THYHBIM W CpEIHEBEKOBHIM BpauaM B EBpome m Ha apabckom Bocroke. Ho Hambombimee cBoe
HIpUMEHEHHE MUHepasbHbIe BOAbI momy4dmwin B XX Beke [1]. JKuBurenbHas Boaa — 3TO HEMPEB30WICH-
HOoe TI0 3(pPeKTUBHOCTH CPEACTBO U KPacoThl BHYTPH U CHapykH. CeromHsi KOCMETHKa Ha OCHOBE
MHUHEpPAJIbHON BOABI COBEPIIMJIA OTPOMHBIM IIar W3 METUIMHBI B KocMerosoruto. Kocmeronorn
YTBEPAKAAIOT, UTO JICHEHHE MUHEPAIBHON BOJIOM — 3TO Jydlllee HaTypaJIbHOE KOCMETHYECKOE CPEACT-
BO JUISl MUTaHUS U yBIXHEHHUs] KOXH. [Ipy ncronp30BaHNM B yX0J1€ 3a KOKEH JIMIa C €€ TTOMOIIBIO
MOYKHO OBICTPO BOCCTAHOBHUTbH NIPUPOAHBIN OanaHc B TKaHsX. [Ipu perynsipHOM HCHOIb30BaHMHM MUHE-
PaJIBHOM BOJBI B KAYECTBE YXOJIOBOTO CPEACTBA I KOXKU MOYKHO 0’KHMJIaTh aHTHOKCUAAHTHBIN, TOHU-
3UPYIOIINH, MATUPYIOIIUH 1 UMYHHOCTUMYIHpYoMmi 3¢ ¢dexTsl. OHa HACBIIIAET KOKY KUCIOPOIOM,
MIOMOTAeT 3a)KMBJISITh MEJIKHE PAaHKH M YKPEIUIATh CTEHKH cOocyloB. MHUHepaibHas BoJa CIiocOOHa
BO3BPATHTh KOKHOMY IIOKPOBY YIIPYTOCTb M YCTPAaHUThH CIEUU(PHUUECKYIO CTIHYTOCTh SIHIEPMUCA, a
€e KOMITOHEHTHI (KanblWi, MarHuid, KajJuii ¥ (TOp) CHUMAIOT BOCIAJICHUS W aJUIePrHUECKUe TPOs-
BJICHUSI, CIIOCOOCTBYIOT BBIPaOOTKE KOJUIAreHa, MPHUAAIOT KOXeE IIaJKOCTh U YX0XKeHHbIH Bux [1,2].

[Ipy nmpuMeHeHMH MHHEpPAIbHOHW BOABI HEOOXOIUMO YUUTHIBATH OCOOCHHOCTU U THUI KOXH.
MuHepaibHbIE BOJABI C BHICOKMM IMPOIEHTOM COJIEBOTO COCTaBa MOAXOMAT JUISl yXOJa 3a KUPHOU H
MTOPUCTON KOKEH, YMEHBIIAIOT CAIbHBINA OJIECK W CYXKHBAIOT MOPHIL. [ cyXoil 1 HOPMaIIbHOW KOXH
MOJIXOIUT ClIa0OMHUHEpaIM30BaHHAsl BOJAA, KOTOpas TOHM3MPYET W cMsrdaer ee. B 3aBucmMoctu oT
XHUMHYECKOTO0 cOocTaBa, HanboJiee MOMyJSPHBl U YHHBEPCAIbHBI OUKapOOHATHO-HATPUEBBIE U CYIIb-
(daTHO-OMKapOOHATHBIE, €CTh ¥ PA3HOBUAHOCTU C BBICOKHM COJEPKaHHUEM CeJeHa, Kajlusl MM Kallb-
. Bogpl ¢ mpeobiaganneM HATPHs, CEPBI M IIMHKA OTIMYHO TMOAXOAAT IS )KUPHOU KOXKH, PETyITH-
PYIOT BBIJIEIIEHHE KOXKHOTO ceOyma, HO HE CTOMT WX MPUMEHSATh Ha YyBCTBUTEIBHYIO HIIM CYXYIO TaK
KaK OHM MOTYT €€ cTsAruBaTh. HaTpuii oTBe4aeT 3a peryssiuio KIETOUYHOrO YBIAXKHEHUS, TOAAEPKHU-
BaeT BOAHO-COJITHOM OaslaHC, a TaKk JKe 3aps/l KJIETOYHOH 000109KH. MIOHBI HATpHs SBISIOTCS WCTOY-
HHUKOM 3HEPI'HH, IOCTABIISIS MUTATeNIbHbIC BenecTBa B kieTku [2,3] Kanuit GyHKIIMOHAIBLHO CBSI3aH C
HaTpUeM, BMECTE€ OHM NPHUHUMAIOT y4acTHE B MOJJEPKaHWW KUCIOTHO-IIenouHoro Oamanca. Cos-
MECTHO C XJIOPHIAaMU KaJIMH OTBeYaeT 3a HOPMAaIHM3aIlUI0 BOJHO-COJIEBOro OanaHca. bukapOoHaThI
MPEIOXPAHAIOT OT 3aKyHNOPHBAHHS CAJbHBIE KeJe3bl, YCTPAHSIOT KUPHBIA ONeCK KOXKH, TaK)KE BBIC-
TyIaeT B KauecTBe OMKapOOHATHON Oy(epHOH CHCTEMBI: B YCIOBHUIX B3aUMOACHUCTBHA OMKapOOHAT-
HOro Oydepa ¢ KUCIOTaMH MPOUCXOAMT UX HEHUTpaau3alus ¢ oOpa3oBaHHeM cja0o0¥ yroibpHON Kuc-
10ThI. TepManbHBIE BOJBI C COAEPIKAHUEM CEJICHA UMEIOT aHTHOKCHIAHTHBIE CBOKWCTBA, BOABI C BBICO-
KM COJCp)KaHHEM KPEMHHUS XOPOIIO MATHPYIOT U YKPEIUISIOT SIHIEPMUC, a Oaronaps BOAOPOIHBIM
CBSI35IM BBICTYIAIOT KaK (pUKCATOp MAKMSKA, HEBHIMMO 3aKPEIUIAIONIYI0 TOH M ImyApy. OCHOBHOH H
caMO¥ BaXKHOM XapaKTCPUCTHKOM JFOO0W TepMalbHOW BOJIBI SBISCTCS yCIIOKAWBAIONIEE W TOHHU3HU-
pyollee AecTBUE, KOTOPOE OHA OKa3bIBAeT HA KOXKY. TepManbHasi BOAA CHUMAET pa3ApakeHus, yCIo-
KanBaeT YyBCTBHUTEIbHYIO, PEAKTHBHYIO KOXY, 3Q(eKT BbIpakeH TeM CHJbHEe, 4YeM OOoJbIle B Tep-
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MaJILHOW BOJI€ KaJIbIIHsI, KOTOPBIA M3BECTEH YCHOKauBaromuM dddekTom. TepmanbHas BoJa TaKxke
OYCHB TOJIC3HA U VIS ICTCKOHW KOXKH: OHA 3()(EKTUBHO 3a)KMBISCT TOPE3bl M LAPANUHbBI, YMEHbBIIAs
mokpacuenus [3,4].

PaccmoTpuM npuMeHeHne MUHEPATLHBIX BOJI TEPMATTLHOTO THIIA:

Tepmanbnas Boga Uriage Thermal Water Spray — TepmanbHas Bona Ypbsik — HealbHOES
KOCMETHUYECKOE CPEJICTBO JIISl yXO/a 32 KOXKEH, KaK B3pPOCHBIX, TAK W JIeTCH, HaYMHAs C POXKIICHHUS.
TepmanbHast BoJia TIpeTHA3HAUCHA IS TIOICPIKAHUST PABHOBECHSI BIIard M MUHEPAJIbHBIX KOMIIOHEHTOB
B KJIeTKaxX snuaepmuca. [loaxomur s Bcex TUIOB KOXKH Juia ¥ tena. biaaromaps 100% coctaBy Bozbl
1 OOJIBIIIOTO KOJIMYECTBA MUHEPATbHBIX KOMIIOHEHTOB ITPenapar MPeKPacHoO YBIAKHSIET U MIUTACT KOXKY.
Coxpansier mpupoaHbId ypoBeHb PH koxu. EkemHeBHOE HCHOIB30BAaHME MAPUT KOXKE 3IIOPOBBE,
KpacoTy M 3alllUTy OT HENpHUSATHBIX (HaKTOPOB BHEIIHEH cpenpl. Yncrorta M OOrarcTBO MPUPOIHBIX
KOMIIOHEHTOB I10 TIPaBy MOKeT Ha3BaTh Tepmaibhyto Boxy Uriage — «kuBoit Bomoin» [11].

Tepmaabuas Boxa Uriage, Eau thermale — npupoanast usoronnyeckas Boma. OHa Haxo-
JIMUTCSI B TIOJIHOM OCMOTHYECKOM PaBHOBECHH C KJIETKAMU SIHIACPMHUCA M UX €CTECTBEHHOHN Cpelou.
YHUKabHAsE KOHICHTPAIUSI MHHEPATBHBIX DJIEMEHTOB JICNIACT BOAY YPbSXK BEIHKOJCITHBIM CPEICT-
BOM JJI yXo0Ja 3a Koxel. TepManbHas BoJla YpbsbK BbIPbIBACTCA U3 HEAP B ceplle AJbI, MpoJeiaB
HHHHHbIﬁ IIYTh 4Y€PE3 MHOXCCTBO KPUCTAUIMYCCKHUX T'OPHBIX MOPOJ, HAACKHO YKPBLIBAIOIIUX €€ OT
BO3/yXa W 3arps3HCHUN W HACBHINIAIONIMX MUHEpalaMd U MUKPOdJIEMEHTaMH. TepMmaibHas BoJa
Ypbsik Mpolia HCIBITAHUS, TOATBEPIUBIINE e€ N30TOHUYHOCTh, YBIAKHSIONMH 3(dekT, mpoTuBo-
BOCIIANIUTENIFHOE W aHTHpaJWKalIbHOE JAeHCTBHE, IPQEKT YIydlIeHUS KIMHUYCCKUX IPH3HAKOB
Ticopuasa, MPEeKPacHyIo MEPEHOCUMOCTh. HaszHaueHue: YBIAKHSIONIAS, CMIrYaroNiasi, 3aXHBIIOIIAsS U
MPOTHBOCTIANUTENLHAS CPEACTBO. THI KOXKU: J[Jsi MOBCEAHEBHOTO YXO0/1a 33 UyBCTBUTEILHOMN M THIIEP-
4yBCTBUTEJILHON KOXKEi HOBOPOXKICHHBIX, JeTei, B3pocibix [11].

Tepmaabuas Boga Avene Thermal Water — TepmansHas Boma Avene 3(hGeKTHBHO
YCIIOKANBAET, OCBEKACT U MUTACT KOXKY IMOJE3HBIMH MHUKPORJIEMEHTAMH. DTO TPEKPACHOE CMSITYaro-
mee ¥ NPOTHBOBOCIAIUTEIbHOE CpencTBO. COMNIaCHO JePMATONIOTHYSCKUM HCCIICIOBAHHSM, IMOCIEe
WCIIOJIb30BaHMS JJAHHOW TepMayibHOW BOJbI: Koka cTaHOBHUTCS OoJiee 3alMIIEHHON OT arpecCUBHON
oKkpyKatomei cpespl; [IpOMCXOIUT TMOJNHOE BOCCTAHOBICHHE €CTECTBEHHOrO OanaHca, TO €CTh
Ka4eCTBEHHO YJYYIIaeTCs MpOIecC OOHOBICHUS KIETOK KOH; CHMKAeTCsi YpOBEHb UYBCTBUTEIIb-
HOCTH KJIETOK KOKH (pa3/pakeHus], BBICHITIAHUS Ha JINIIe 3HAYMTEIILHO cokpaiatotcs) [9].

Tepmaabuas Boga Vichy Thermal SPA Water. C 1846 roja npu3HaHbl yCIIOKaWBarOIIHE U
yKperUisionue cBoiictBa TepmanbHoit Boasl Vichy Thermal SPA Water. Tepmanbhas Boma Vichy
SBIISIETCSl CaMOl BBICOKOMHHEPATN30BaHHON Bojoi BO Dpanmmu. VimeHHO Onaromapst el BO3HHK
openn Vichy, nmpoaykims KOTOpOro OCHOBaHA Ha BOCXHMTHTENILHBIX CBOMCTBAX 3TOIO HMPHPOIHOTO
xomnonenTta. OHa COJACPKUT TpUHAAUATh MUKPOIJIECMEHTOB U CCMHAJIIaTh MUHEPAJIOB, OKa3bIBAIOIIUX
OIaroTBOpPHOE BIMSHHE HA KOXY. YCIOKAaWBAaCT M OCBEKAET UYyBCTBUTEIBHYIO KOXY, CHHUMAET
pasapakeHue, KOTOpoe 00YCIOBICHO CYXOCThIO, U TIOIHOCTRIO 3aBEPIAET dTAll OYHIeHUs Koxu [12].

Tepmaabnasa Boaa Librederm Thermal Water. Tepmansnas Boma u3 TOPHBIX HEAP
HloTnanguu Oorata MHUKpO-, MaKpORJIEMEHTaMH ¥ MHHEPAIbHBIMH COJIIMH. YHHKaJIbHBII COCTaB
MHHEPAJIOB HMCKJIIOYMTENIBHO TOJe3eH Ui Koku. bmaromapst Librederm Thermal Water koxa
YBIIQXKHCHHAA, MATKass U HEXHaA Ha OLIYIlb, YCTPAHACTCA CTAHYTOCTb, ITIOKPACHCHHA W IHCITYIICHHS.
Wmeer nerkuii Matupyrowmuii 23pdexr, CHIMaeT BocmajieHns U 3aIluiaeT ot pazapaxenuit [10].

La Roche-Posay Zinc Sulfate Solution — Ce6operymupyrommii, Hasnauenune: antubaxre-
pHualbHOE, MaTUPOBaHME, cy>keHne mop.Tum koxu: xupHasi, mpobiemnaas CoctaB: 3a cdeT conuepika-
HHS LIMHKA CIPEH-KOHTPOJb JCHCTBYET NMPOTHB OCHOBHBIX NPHU3HAKOB JKUPHOH KOXKH — YKHPHOTO
Onecka W pacmMpeHHbIX mop. OboraiieH aKTUBHBIM HMHTPEIMEHTOM CyIb(aToM IMHKA, HM3BECTHBHIM
CBOMM Ce0OPEryIMPYIOINM ¥ aHTHOAKTepHaIbHBIM AeiicTBHEM [7].

Eau Cellulaire Water Mist Institut Esthederm(France) — mis nmydmero yBiaKHEHUS
KOXH, TUIIOTAYypHUH — aMHWHOKHMCJIIOTA, HeﬁCTBy}OIHaH KaK pEBUTAIU3AHT JIA MPOJJICHUA MOJIOJOCTHU
KJIIETOK, KAIIBI[M — CIIOCOOCTBYET BOCCTAHOBIICHHUIO OaphepHOW (DYHKIIMM M Y4acTBYET B IpOIECCax
ceOOperyJIsIIMU KOXKH, KUl — MPe0TBPaIlacT MOTEPI0 BJIArM BHYTPH KIETOK. [I7Isi )KUPHOM KOXKH
nuna. coctaB: Kierounas Bojaa (BoAa, KapHO3WH, MHHEPAJbHBIC COJH, THIIOTAypHH, THATYPOHAT
HATpHsl), TIIFOKO3a, MAHHUTOJ, KAIBIMS XJOPHJ, MarHHus XJIOpW, MarHus cyibdar, kamus docdar,
9KCTPAKT BOJOPOCICH, CYNEPOKCHUIINCMYTa3a, SKCTPAKT apTeMHH, JIMMOHHAs KHUCIIOTa, HATPHS
IUTPaT, HATPHS XJIOPHI, HATpHst OukapOoHar [5].
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Chanel Hydra Beauty Essence Mist Hydration Protection Radiance Energizing Mist
(France) — YBnaxxusroumii cripeii-apIMKa 3apspKarolnid KoKy dHepruei. Mist yBIIaKHSET, 3allIUIIacT
¥ TOHHM3HUPYET KOXY, WACAThbHO (DUKCHPYET MaKHsK. MOJXOAWT JUISI BCEX THUIOB KOXH COIEPIKHT:
akTuBHBIN KoMmoHeHT Kamenus Anr6a PFA, I'omy6oit mmOups PFA, MOIIIHBINM aHTHOKCHIAHT, BHTA-
munoB C u E, ruanyponoBoa s kucnota [13].

VYenaxusromas Byans mis juna Iuwon or L'Occitane En Provence (France) — JlenukartHo
apOMAaTU3UPOBAHHBIA MYJIbTH(QYHKIHMOHATBHBIN CHped A JHLa, CyXaeT MOphl M BHIPABHHUBACT
TEKCTYypy KOXKH, YBIOKHSET W OCBEXKAaeT JHIO, MPH TMOMOIIU CIpes MOXKHO 3aKPEIUIATh MaKHsIK.
CocraB: 3KCTpakT KOpHEW NHOHA (KOPPEKTUPYET TEKCTYpy KOKH M HEIOCTATKH TOHA KOXH),
[[BETOYHAs BOJIa FepaHy (Cy)KaeT MOphI ¥ HEe LIMIUIET TJ1a3a) riuiepuH (yBiaxHenue) [5].

Ultraceuticals Ultra Balancing Skin Mist — VYnerpa Gamancupyromuii crpeit mans nwia,
Ob6nmagarensM )UpPHOH mpobieMHON Koku. ObecrieunBaeT TiTyO00KOe yBIa)KHEHNE H BOCCTAHOBIICHHUE
TUAPO-THNUIHOTO Oaphepa, [ Bcex THITOB KOXKH. CPEICTBO HE TOJHKO HE 3a0MBAET MOPHI, HO U
OUMILAET WX, MOMOTaeT H30aBUTbCS OT BBICHIIAHWK, CHUMAeT pa3ipakeHus, ocBexaeT. Cocras:
Momnounas kuciora — 1,2%, ITantenon, Buramun E, Dxctpakt 3enenoro yas, ["amamenuc, Cok anoas
Bepa, Llepamupl, JIuHONEBAs U TUHOJIEHOBAS. KUCIOTHI, X0JecTepoi, TepManbHas BoJA.

Yves Rocher Sensitive Végétal (France) — cropeit s nuna Ycnokauaromum 3GdHexTom.
ToHM3UpyeT U yCIOKaWBaeT KOy, MTHOBEHHO BO3BpaIlasi ei oIrymeHue KoM(popTa. MOIXOIUT IS
BCEX THIOB KOKH. CocTaB: DKCTPaKT CUre30€Kun 00Ja/laeT BBIPaXXCHHBIM MPOTHBOBOCIIANUATELHBIM
neiictBueM. bes otayiek, cnupra, KpacuTelnei, MUHEpalbHbIX Macel 1 apadeHos [14].

Caudalie BEAUTY ELIXIR (France) — Pa3paboTaHHOe Ha OCHOBE JJIUKCHPa MOJIOJOCTH
Koponessr Berrpun M3abemnsl, cy:xaeT Opbl U IPUHOCUT U3BICKAHHOE CHSTHHE KOXKe, MpeHa3HaYeHa
JUISL KOSKH C HEIOCTATKOM CHSTHHSL, TJIaBHBIM 00pa3oM y KypsIUX, a TaKKe U MY>KYUH 10cie OpUThSI.
CocraB: 3KCTpakThl BHUHOTpaja, POCHBIM JafaH, MHppa, IKCTPAKThl LIBETKOB amelbCcHHA U PO3BI,
a(upHOE Maciio po3mMapuHa, 3pUpHbIC Maciia OO MEJUTUCHI U MSITBI, BOJIa IIBETKOB arelibcruHa [6].

Is Clinical, Copper Firming Mist (USA) — ykperuisommuii crpeid Juist JIuia, MOIXOUT JUIs
BCEX THITOB KOXXH, OCOOEHHO Ui CyXOH, 00E€3BOKEHHOH, pazapaKeHHOW COIHEYHBIM OOIydeHHEeM
WIA KOCMETOJIOTMYECKUMH TMporenypamMu. CoCTaB: OJHOIMPOIECHTHBIN OHONENTHI MEId, SKCTPaKT
ryapaHbl, OpEXOB KOJa U JIMCThEB May0a naparBaiCKoro.

Piel Cosmetics, Silver Aqua Spray (Ukrain) — yBnakHsrfomuii Cripeii it 4yBCTBUTEIbHON
Koxu Jnna, [IpoayKT crmocoOCTBYeT CHATHIO pa3ApakeHWH, MOKPACHEHUH, a TakKe 3aKHUBIICHHIO
1ocie KOCMETHYECKHX MPOIEYP, OH MOXKET JIETKO 3aMEHHUTh CPEJICTBA JIJISl YMBIBAHMUS, KOTOPHIE TaKk
WIM WHAYe pa3pakKaroT YyBCTBUTEIBHYIO KOXY JHIa. MOXHO HCHONB30BaTh Kak (HKcaTop s
Makuspka. CocTaB: HU3KOMOJIEKYJISIpHAS THATYPOHOBAs KMCIIOTa, HAHOCEPEOPO.

Vichy, Normaderm Phytosolution Mattifying Mist (France) — matupyroruii cripeit yMeHb-
1aeT KUPHBIA OJIECK M YBIAKHSAET KOXKY JIUIA, IIOAXOIUT ISl YyBCTBUTEILHOW, KOMOMHHPOBAHHOMN U
s)kupHOM koxku. CocrtaB: Bynkanwdeckas TepMmaibHas BOJA YKPEIUIAET 3allUTHBIN Oaphep M HOpMa-
m3yeT PH. AMHHOKHCIIOTa HATypallbHOT'O MPOUCXoxaeHUs 3(dekTuBHO BruThIBaeT ceOym. [nm-
LEPHH CMATYACT U YBIAKHSIET KOXKY, 3allMIIaeT OT cyxocTH [12].

HydroPeptide, OptiMist Radiance Serum Mist — nByxdasHasi ceIBOpOTKa-cripeii BoccTa-
HaBJIMBAET 3alUTHBIC (PYHKIIMU KOXH, YIAyYIIaeT COJIEPKaHNe BIard M YBEIMYNBACT MUKPOIIUPKYJIS-
U0 B SIMUJIEPMUCE. CPEJICTBO MOJXOIMT JUIS BCEX THIIOB KOXKH, B TOM YHMCIIE JUISl YYBCTBUTEIBHOU U
pazapaxx€nnoil. CoctaB: MUTATENBHBIN KOMIUIEKC 3 MOPCKMX BOJIOPOCIEH, SKCTPAKThl KOPHS cOPOPHI
AMOHCKOM U KIIIOKBBI, Macio apraHbl U 3eJIEHOTO Yasl.

Re-Fresh Hydrating Beauty Mist, Clarins — YBnaxHsromuii cnpeil 13 HOBOI MOJIOJICIKHOM
aunun (paniysckoir HatypaigpHoi Mapku Clarins. CocraB: kokocoBasi BOja, I[BETOYHAs BOJa Ha
OCHOBE aKalll{, PacTUTEJbHbIE 3KCTPAKTHI. CIpeil paboTaeT OepeXHO, HO HAJEKHO, MOJXOMUT IS
BCEX TUIIOB KO [6].

MunepanbHas Boja-ciipeii «bakypuanm» MunepanbHasd Bojga-cripeit «bakypuann» npousBo-
nurtcst B Yexun kommnanueir Czech Aerosol. yBiaxxHseT KOXKY U COXpaHsET ee THIpodaiaHc, Moaep-
KUBAET 3I0POBBIA BUJ KOXXH; TOHU3UPYET; MCIIONB3YETCSI B KA4eCTBE OCHOBBI TMOJl MAaKUSK WM JUIA
yIepKaHHS MaKWsDKa; CHUMAET «CIEAbl» YCTAJOCTH M YCIIOKAaUBaeT KOXKY; MMEET OCBEKAIOMINN
3¢ QeKT u 3ammIaeT KoxXy OoT BO3IEHCTBUS BHEIIHHX (QakTopoB. braaromaps coei ciaboli MuHepa-
nuzanuu «bakypuaHuy SBISIETCA cCaMOW JydIled BOJAOU ISl cripesi. MOJAXOAMT JIJIsl BCEX THUIIOB KOXH.
Cocras: Ilpupognas munepansHas Boja «bakypuanu, a30T, MPOMMWICHTIINKONb, STHITEKCHITIUIICPHH,
HCI okxrennauH, Tokodhepour.
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«bakypuanu» — cnabomuHepanuzoBaHHas Boja. OHa XapakTepHu3yeTcs MHUHUMAaJIbHOW KOH-
LEHTpAIUCH KallbIusl, KaJlusl, HaTPHsl U MarHus. Ee 4acTtoe MCrojib30BaHUE aKTUBU3HMPYET (U3UOJIO-
THUYECKOE COCTOSIHUE uelioBeka. «bakypruaHm» CoJepKUT B HE3HAUYUTEIHLHOM KOJIMYECTBE HOHBI (ropa
U Hona. PexkoMeHmyercsl Al UCTIONB30BaHHSA B JCTCKOM TMTaHHWH, MOCKOIBKY 3TO CJIMHCTBCHHAsS
TPY3UHCKasl BOJIA, OJIYYHBIIIas CAHUTAPHBIA U TMTHEHUYECKUH cepTHduKaT HHCTUTYyTa nMenu I, Ha-
Tan3e. MuHepanbHBIN cOCTaB, MI/JI: Kanblid — 25-50; marauii — 5-16; xanuit — 1-2; Harpuit — 5-15;
xyiopunel — 4-15; cyasdarel — 5-20; O6mas munepanusanus — 0,20-0,35 r/n, pH 6,5-8,0; CBoum
VHHUKAJbHBIM COCTAaBOM OHA SIBIISICTCS JIYYIIeW JUIs JIFOJICH, BEIyNIMX AaKTUBHBIA 00pa3 KHU3HH.
«bakypuanm» peryimpyer BOAHBIN OaTaHC OpraHu3Ma, COXpPaHEeHHUsT MOJIOJOCTH U KpacoTsl [8].
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SUMMARY

THERMAL SPRINGS AND MINERAL WATERS IN PRODUCTION SPRAY MIST FOR FACE
Jikidze V.B.

Georgian Technical University

One of the best things about mists is that there are many ways to use them. They come in different varieties
boasting good-for-your-skin ingredients, but most of them focus on hydration. And whose skin doesn’t need a
little more of that? Here are five ways to use them: In lieu of toner, right after cleansing your face. A great way
to give your skin a first dose of hydration! For a midday pick-me-up. It feels refreshing and makes a difference
when it comes to keeping your skin hydrated throughout the day. To set your makeup. When applied as a last
makeup step, a face mist can help your masterpiece stay put, all the while boosting your skin’s hydration levels.
Misting regularly during the flight is a good way to provide your skin with that much-needed hydration without
actually touching it. Right before bed, mist can help calm your senses, helping prepare your skin for nighttime,
which is when it kicks into repair mode.

Keywords: face sprey-mist, thermal spring water mist, natural mineral water facial sprey, calming facial mist,
hydrating face mist, repairing mist.
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SUMMARY

BIOCHEMICAL RESEARCH AND USE OF SAPERAVI GRAPE SEED IN COSMETICS

Devdariani N.G., Bokuchava N.V. and Tsereteli T.M.

Georgian Technical University

Nowadays, special attention is paid to cosmetics containing antioxidants, which protect skin cells from stress, the
negative effects of UV radiation and, consequently, premature aging. One of the promising natural sources of
antioxidants is grapes, which contain several classes of polyphenols: anthocyanins, phenolic acids, flavonols,
leukocyanides, catechins and their oligomers proanthocyanidins, so-called tannins. Saperavi is a standard,
widespread vine variety of Georgia, it is one of the best representatives of the world assortment of red vine
varieties. Anthocyanins are present in Saperavi in the form of mono and diglycides. The content of diglycosides
in European grapes does not exceed 15% on average. Biochemical analysis of Saperavi grape seed was carried
out in order to select the raw material, which contains most of the biologically active substances.

Keywords: antioxidants, UV radiation, saperavi.
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