LSJSHMZIRML &IT603 I “I603IHLOGIS()
GEORGIAN TECHNICAL UNIVERSITY
PY3VUHCKUN TEXHUYECKNN YHUBEPCUTET

IM3IC3306:&OTIA() 33AMBI3S Certificate
QUARTERLY PUBLICATION ICl Journals master Lists
EXXEKBAPTANBbHOE W3OAHVE

ISSN 1512-0996 INDEX (5" COPERNICUS

DOI:https://doi.org/10.36073/1512-0996

I NT E R N A T I O N A L

‘9(M19Id0
WORKS
TPYIIbI

N4(522)

LIAMBINML SII6NITAN JENIIALNSISN
GEORGIAE UNIVERSITAS RERUM TECHNICI

1922

M6OKROLO — TBILISI- TBUNNCK
2021



0550b9d700s 1924 B90b.
3900me7emds - 4 bmdgo b9p0bsdo.

bsgs60m390mb 3996037960 1b0396LoEg-
oL Ls3d9gbogim 6md9d0l 3693700
560l gm3903356E500 d9e6000bEo 3e0-
6960 699960690500 3960mE00 sdm-
995, 6m39004 6930LEH0G90700s bsgn-
sdmbobm 909Jg06mbye ImMbsggdms ds-
65do - Index Copernicus International.

Y3905 930905 QsQ0s. 53 36909do
359m7J399690700 6900Ldogoo  Lgsgool
(69700, gmEm, 07bEdsgos o7 Lbgs)
359dmy9b9ds s63 900 MHdoms s bs-
39509000 (909JE0mbe0 07 d99sb037-
60) o6 J90d09gds  gsdmdggdeol  B9do-
emMB0m0  69356030L  356909.

L553EMOM 53090900L EsHM393s 0bxy-
b5 356mboom.

$36M0B0  (536M0900)  3sLybolidygdgoos
LgsEoob Jobsstldg s Lssgzgmbm 1930909-
d0bs s Lsd9g3bogdm gmo3zol Lsgmzgems-
mg dom9d700 bLbzs BmHIgd0l 05(33509.

bgsgoob s3mtol (53m6900L) 3mdo-
(05> 390d090s 56 9dmnb3zgmeqgl Lsysdma-
¢990m bsbool 3mdogosh.

Lsgsdmdggdom  bLsboo 3996037960
260396bogag0” 320668900 Ds0e09by-
o0m doomyol y3zges 3mbbEHagoae 99-
60365L, 60bssqgdsL 05 3sdmM0y9bgdl
ULsJdosbmdol d9doymdo  LHyeymayo-
Lsomgol.

dmy369090:
sagamomcemlosakhli@yahoo.com

d3vml mICIIGNEN
0. 3703960d9

aI3In0  MICIIGNE0L  AMNVRINRIIS:
Q. 30000503000

0. 3sbogsdsopo

3. 303500560

bEIFRIR0  9RNGv60
0. amby0dy

bumdRudCIN NI

5. 58d00s3s, 3. 50009bgo (3960560s), b. dsmsmgbos,

3- 000009003000, 3. 3090030 (LEM3s53900), 3. d63M30
(679b900), 3. 0796xsbsdy, 0. sdolmbos, 3. 353560593000,
X. 3sbmzodg, m. 390533000, 3. 330d0sbo, 8. amLg3z0
(67L900), 0. ©d09bolo (3mEmbymo), 3. d1963900 (s3LE00s),
- 053509, 0. 1s53b900d9, 0. 0356m30 (679bgmo), b. 03bsdy,
5. 35070m30 (70093900), b. 3537008, 3. 335053b9009,

a- 339L0@gsdg, 3. 3mosbodg, 3. 3mLoMB-358096730
(3membgmo), 0. 3m37m00dg, 9. 37bs90d3000, 8. 0mALsdy,
3. 05090m30 (s0900850x560), 3. Fs39930 (69Lg00),

6. dsbz00sdy, 9. 99ddstosd3000, L. Jobsbosbo (LmAbgmo),
L. d03shs (053mbos), m. bsghosdzopo, s. bnbgdzopo,

3. 9705370m30 (4sdsbgmo), §. Lsprdssdg, s. Lozmblzo
(3membgmo), 0. LzmBim (3membgmo), s. bydyzo
(053mb0s), 3. 34995059, 8. 1639060 (530LE00s), 5. Bsds930
(5090050%560), 5. 936sby0d3000, 3. J3563bs3s,

6. §9005090sd9, 6. gs305d3000, b. 53003000, L. ddoggo
(39005605), 3. Igbm9bo (3960560s), 3. Bmaymgsdy,

o. g0bgsdg, . dsgsbos, b. b9igomgpo, d. 6396s0dy,

6. 6oy bsdq, 5. b390900d9, 6. bydmdy,

0. x53mb0d3000.

buddG60ImM  dM6LIRTI6LIS:

. 50050835, 3. 50050003000, X. 8900d9, X. 3509009,

. 3Mba0dg, 6. aBoameos, 9. 09356mbodg, 6. gosymbody,
. 0mmmbsdy, x. 0mbgdody, 0. 350057960, G. 33060560,
. 339U90s3s, 8. 3m38060dg, b. pmesdg, 0. Emdobsdy,

. 0mJ0bsdy, o. Isyhsg3900dq, 0. 393690003000, §. 390sd,
. 0905d9, 9. 39d0s605d3000, 0. ddobstodzo00, d. dbgody,
™. 65d0h9033000, 0. bsgdmd3000, 0. bsgygdos,

s. benbE7Esd3000, M. QsH9LOT3000, 0. YyNsHsdy,

0. 05600503000, 5. BRogm3sbo, 0. hndobodzno,

9. ¢Jogod3000, 3. 650s50s0d9, 3. 6969m900, 0. bghmdy,

6. Joosbs3s, 3. bmbogsdzo00, o. xsamEbodzopo.

QBo v

a2

© bsgsdmdggdom bsboo 5996037160 1b0396Logggo”, 2021

IS5M 1512-099

all771512 11 099004

o=



Founded in 1924,
Published in quarterly editions.

Collection of Academic Works of Georgian
Technical University is a multidisciplinary
quarterly refereed periodical included in Index
Copernicus International.

All rights reserved. No material appearing
in this publication (texts, images, illustrations
and other visual) can in any form or by any
means (electronic or manual) be used by other
parties without prior written consent of the
publisher.

Infringement of copyright is punishable by
law.

Author (authors) is (are) responsible for
content of the article as well as protection of
copyright and compliance with generally
accepted norms of academic ethics.

Judgements of the author (authors) and the
publishing house may vary.

Publishing House ,, Technical University* is
open to constructive feedback and ideas for
the purpose of continuous improvement.

Contact us:
sagamomcemlosakhli@yahoo.com

EDITOR-IN-CHIEF
D. Gurgenidze

DEPUTY EDITORS-IN-CHIEF:
L. Klimiashvili

Z. Gasitashvili

K. Kopaliani

SCIENTIFIC SECRETARY
D. Gorgidze

EDITORIAL BOARD:

A. Abshilava, H. Albrecht (Germany), N. Baghaturia,

G. Bibileishvili, P. Bielik (Slovakia),

M. Burjanadze, In. Burkov (Russia), G. Chogovadze, L. Dzienis
(Poland), T. Dzagania, I. Gabisonia, J. Gakhokidze,

G. Gavardashvili, O. Gelashvili, B. Gusev (Russia), Z. Gvishiani,
Iv. Jagodnishvili, N. Imnadze, L. Ivanov (Russia), A. Kabulov
(Uzbekistan), Z. Kakulia, N. Kavlashvili, R. Khurodze,

A. Khvedelidze, G. Kobakhidze, M. Kosior-Kazberuk (Poland),
M. Kukhaleishvili, R. Kutateladze, 1. Kutubidze, V. Kvaratskhelia,
G. Kvartskhava, G. Kvesitadze, Z. Lomsadze, N. Makhviladze,
G. Mammadov (Azerbaijan), V. Matveev (Russia),

E. Medzmariashvili, S. Mihara (Japan), S. Minasyan (Armenia),
T. Natriashvili, A. Noneshvili, A. Pashayev (Azerbaijan),

A. Prangishvili, G. Salukvadze, S. Schmidt (Germany),

N. Shavishvili, A. Sikorski (Poland), I. Skotchko (Poland),

G. Stroer (Germany), H. Sunkel (Austria), A. Suzuki (Japan), G.
Tavadze, D. Tavkhelidze, G. Tkemaladze, N. Tsereteli, N.
Tsignadze, T. Tsintsadze, Z. Tsveraidze, F. Unger (Austria),

B. Zhumagulov (Kazakhstan).

SCIENTIFIC ADVISERS:

A. Abralava, G. Abramishvili, J. Beridze, A. Chikovani,

N. Chitanava, T. Chubinishvili, Sh. Dekanosidze, R. Diakonidze,
Sh. Dogonadze, J. Gabelia, D. Gorgidze, R. Grigolia,

M. Khositashvili, J. losebidze, T. Jagodnishvili, T. Kaishauri,
Z.Kovziridze, L. Kuparadze, I. Kveselava, T. Kvitsiani,

N. Loladze, N. Lominadze, T. Lominadze, T. Magrakvelidze,

L. Mdzinarishvili, M. Medzmariashvili, I. Megrelishvili,

G. Meladze, H. Meladze, B. Mkheidze, Sh. Nachkebia,

O. Namicheishvili, D. Natroshvili, O. Paresishvili, B.
Shanshiashvili, A. Songulashvili, Z. Tsamalaidze, K. Tsereteli,
Sh. Tserodze, E. Tskitishvili.

© Publishing House ,, Technical University*, 2021

IS5M 1512-099

ally71512 11 099004




Yupexaer B 1924 romy.
[TeprogmaHOCTS — 4 HOMEpA B TOTT

COOpHUK HaydHBIX TPymoB I py3mHCKOTO
TEXHUYECKOTO YHHBEPCHUTETA SIBIISETCS €Xe-
KBapTaJlbHBIM MYATHANCLIHUIUTMHAPHBIM pede-
PUPYEMBIM [TEPUOIUYECKUM U3AaHUEM, KOTO-
pO€ 3aperucTpUpPOBaHO B MEXKAYHAPOIHOM
0a3e anekTpoHHBIX AaHHBIX — Index Coperni-
cus International.

3amuiens! Bee mpasa. JlroOyro omy6nu-
KOBaHHYIO B JaHHOM COOpPHHKE CTaThIO (TEKCT,
(oTO, WILTIOCTPALIN ) HEBO3MOXKHO UCTIONIB30-
BaThb HU OAHOU M3 GOpPM MM CpeaCTBaMHU
(3JIEKTPOHHBIMU HWJIM MEXaHHUYECKUMHU) Oe3
MHCEMEHHOTO PAa3peIIeHNS U3/1aTeIs.

Hapyiienre aBTOpCKHX MpaB HaKa3zyeMo
3aKOHOM.

ABTOp (aBTOpBI) HECET OTBETCTBEHHOCTb
3a coJiepKaHUe CTaTbU M 3allUTy BCeoOIlIe
MPHUHATHIX HOPM HAayYHON ATHKH U aBTOPCKUX
npas.

MHenne aBTopa (aBTOPOB) CTAThHU MOXKET
HE COBMNAJaTh ¢ MHEHUEM M3naTensckoro
noma.

N3narenbckuit JoM ,,TeXHUUECKUNA yHU-
BEPCUTET ¢ OJIATOAPHOCTHIO YITET BCE KOH-
CTPYKTHBHBIC 3aMEUaHMsl, IPEAJIOKECHUS U UC-
MOJIB3YET UX JJI1 COBEPIICHCTBOBAHMS Jalb-
HEHIIEH NeITeIIFHOCTH.

IMumwre:
sagamomcemlosakhli@yahoo.com

IJIABHBII PEJAKTOP
J. P. T'yprenunze

3AMECTHUTEJIb ILTABHOI'O PEJAKTOPA:
JL A. Kimvuamsumm
3. A. TacuramBuim

K. B. Konanvanu

YYEHBI CEKPETAPH
. A. Toprunze

PEJAKIIMOHHAS KOJVIEI'US1:

A. T. Abmmnaga, I. Ans6pexr (I'epmanus), H. 111. Bararypus,

I B. bubunenmsuiu, 1. buenuk (Cnosakwus), B. H. bBypkos (Poccus),
M. C. Bypmxananze, U. T. I'abuconus, I. B. I"aBappamBuny,

Jx. B. Taxokuaze, 3. I I'Bummanu, O. I'. ['enamBumy,

b. B. I'yce (Poccust), U. E. Jxaroguumsumm, T. b. [3aranus,

JI. I3uenuc (ITompma), b. XKymarynos (Kazaxcran), I. 3yHkens
(ABctpus), JI. A. UBanoB (Poccus), H. b. Imuranze, A. B. Ka0Oymos
(V30ekucran), H. B. Kasnamsmm, I'. P. KBapuxasa, B. B. Ksapamxenus,
I. U. Keecuranze, 3. I. Kakynus, I. M. Kobaxuase,

M. Kocuop-Kaz6epyk (Ilomsmra), P. I Kyraremanse,

H. HUI. Kyryounze, M. . Kyxanenmsumu, 3. [Ix. Jlomcanse,

I A. MawmenoB (AzepOaiimxan), B. A. Marsees (Poccus),

H. I. Maxsunanze, O. B. Memx3mapuamsumm, C. A. MunacsH (ApMmeHus),
C. Muxapa (Smonus), T. M. Harpuamsumu, A. U. HoremBuim,

A. IMamaeB (AsepOaiimkan), A. 1. Ipanrumsuny, I I. Canyksan3e,
A. Cuxopcku (ITonpma), M. Ckouko (Ilonpmia),

A. Cy3yku (Snonus), I ®@. TaBanze, /1. 1. TaBxenun3ze,

I. 1. Tkemamamze, ®@. Yurep (ABctpus), A. M. XBenenumasze,

P. A. Xyponse, 3. H. lisepanmze, H. . Leperemn, H. I. Llurnanze,

T. H. Huananze, I'. . Yorosanse, H. K. Illapumsuim, C. IIMuar
(Iepmanus), I'. Hltpoep (I'epmanus).

HAYYHBIE KOHCYJIbTAHTBI:

A. I. Abpanasa, I. C. A6pamumusuiny, k. JI. Bepunze, k. O. I'abenus,
. A. Topruase, P. I1I. I'puromus, 1. B. Jlexanocunse, P. B. [lnuakonunse,
III. A. Joronamze, T. . JIxaromuumsmwiu, [x. C. Mocedunse,

T. B. Kanmaypu, T. A. Keunnann, 1. C. Ksecenasa, 3. JI. Kossupunse,
JI. 1. Kymnapanze, H. H. Jlonanze, T. H. Jlomunanze, H. H. Jlomunanse,
T. II. Marpaksenuase, JI. JI. Masunapumsunu, M. I. Merpenumsuiu,
I I. Menanze, I. B. Menaaze, M. O. Men3mapuammsuim,

Bb. C. Mxeunnse, O. M. Hammuenmsuiwy, J{. I. Harpomsumy,

I. 1. Haukebus, O. U. INapecamsmim, A. B. Conrynamsuimy,

M. II. Xocuramsumy, 3. b. Hamananmze, K. O. Lieperenm,

L. IT. Heponze, E. T. Hxutnmsuim, b. I'. Hlanmmamsumm,

A. b. YUnkoBanu, H. A. Yuranasa, T. H. UyOunumBumm.

© N3parenbckuii AoM ,,lexHuuecknii yausepcuret', 2021

IS5M 1512-099

ally71512 11 099004

W /2.



935D s6Mm39wsdy

L5JoOM39wML  G9d603M0 MBo3gMLOGHIGOL 3OHMBILMO,
3996030l 393609690505 MIGHMOL, FMOZ5¢0 XOWOMLY O
390396y MOROLEol dgmMg boGobbol mGMmEgbol 3535¢gML,

- \ @35fdmbogn d93boghl, ds@Gmb 935D sGM3gmsdgl 80 (gwro
,‘&' . Byobenoos.

05¢Mbo 09350 ©o0dss 1941 {icwol 28  mg@mddgML

J. 0dooldo. 1964 §f. 5905365 LodoMm39wmlb 3meodgd-
6039960 0bLEGHOEMEHOL 969MRIG0I0L Bo3MNEHIBO B3YE0ow M-
000,990 Jugaergdo s LobEgdgdo.

QQO0EO5 35GMbo M935BoL M350 9BgMAIEH030L MOl 2obzomsMgdsdo. ol [ergdols gobdsg-
@Md5d0 39985005 bb3oslb3s Ladsliboldagdwm ™sbsdgdMdsby. 1980-1984 {)f). oym Laodstron-
39wl dobolEGHM™MS LydFML MBOMLO HYIRIMIBE0, IMYHI3gLMdOLS S 9oYMRIEHOIOL dobymBogdols
39930l Imoaowry, 1984-1990 §ff. Lobgwdform ©g3smEHSTgbEGHOL ,Logddmog50M9bgMRML*  Ma3G™LoL
30639000 IR0 — 53500 06506960, 1990-1996 (i) LodoGm3zgeml 9bgMA9EHO30LS S 30EMHM-
39960316 Bo290Mdsm5 LodgboghH™m 33arg30m0 0BLEHOEMGHOL OMgdEHMMo. 1992-1993 §if). Logo®omn-
390l LsmdMd-9696M9GH030L JobobBMmo. 1994-1995 §f. LodoOmzguml Labgwdfonml dgmorOHmsb
3019390 LsMdMO-967MYYBH 030 333 gJLOL Lo3MMOPOBs3OM LEALIBLIOOL MBREOMBO, S35M0
Lobgedfoxzm 3mmOEobsGmMmo, LadsOmzguml bobgwdfoxgml dgmom®mol 30Moo Homdmdsyqby-
o. 1996-1997 §f. Logdo®mzgeml LsmdMd-9696Ma9E030L JoboliG®mol 30M3gwo dmoyowrg. 1999-
2004 §F. LagdoOmzgaml 3o6Mmesdgb@ol d9-5 dmfigqzol, 2016-2020 §f. 99-9 dm{izg30L §Fgzco.

05¢™bo ©935%Bo 1989-1990 {if). oym ,,0d0lMglol* 300 993530 LodAw3GHOL Ne9 s Ne10 gbg6-
3Mdm39gd0L Lobgwdfoxgm 30dwgdo 3mdolool MegdxmIstg. 1995-1996 §f. bgwddwgsbgwmds
500 33 9e9dGHOMA 50593990 boBob — ,,35335L0MbOL“ 5B LsdMTomgdls. 1997 Hgwls ogm 9by&-
39L0L 535009-50YIB0O BTN ToMmgdolL Lobgwdfozm 30Tobool Mogdx ™IS

1992-1995 §§. bgwddm3s69wmds LogoMN39w Ml §3mbmdozol BodobolG®MML Lsdgsboghm Lod-
F0b 969693 030U 3569mz0egdsL. 1996-1997 {1f). 0ym Lods®mggarml Lomdmd-9696m99EH030L bsdobol-
AGOML B5393609MHM-Bo3MBLMWEHSGOM LEdFML 1530x% MIGMY. JoLo bgeddw3569EMdom s 5B 0v)-



60 dImbsfoergmdom ©s3v)dsgs ,bogoMmmMZgEMml 9bgMAgBH03MO 3Mo@030oL” 3MMmgd@o, Lods®-
0390mb 3956mb0 ,,9009dEHOM9b9MgBH030LS O 3bgdM0Z0 oL Tglobgd” s sMvgmmo Lbgs 3o-
Bb3MM9gd o, HMIgwwms domgdsd 360d369wm3zs60 {3eowo 8go@sbs bodo@mzgwml 9bgeyg@ozol
2963000560905d0.

36OMGBILMOO 0935D 9M39eedg 1990-2008 §F. oym Lodo®mzgarml ¢gdbozmeo Mboggdlodg@ol
96963930306 B3 EgBHOL Lobgrdfoxzm Lsasdmzom 3mdolool megdxmdstyg. 2006-2009 (.
59803569 MdPs Logo®MZgEmL Bgb03O0 JBogxIOELOAIGHOL JBIMIIHOIOLS s GILI3MITIBO-
35309901 335399 3H9G0L 3OMRILME-Tsbfogwgdgwms Gglocbgg 306379MLUL.

6935% 9M3900dg 1994 Herosb 500l LodsMmzggerml 9bgMygEogol 935009800l 3M9BoIbE0;
31939 960l 393b0gMHYdOL, QobsEIgdOL, IMYH3gMdOLS S bgermzbgdol LsgMmsdmEmolim 53509300l
6593000 §93600; LagdoMm39gemlb BoobgobMHM 53509d00l 30(39-3M9B0I6E0; LygMmSTMGOLM 9bge-
393030L 535009900l Bsdzowo (93605 9bgMAgEH030L 93MbMACLEHMS BogMHMSTMMOLM SLME0SEO0L
09360; 2596000569370 gMHgdoL MMHRB0BsE00L J3MM30L 93mbmIozMEo LsdFml 9JudgdEo. 1997
§9wb dobo 0boE0sE0300 oxdbs LsdyEbogmm-E9dbozmemo FmMbswo ,9696MR05“ s WIILY
dobo LoMgsdaom 3mergaool §93Mos. G0l 100-Bg dg@o Lsdgsbog®m bsdM™Aol s3@™EO. dmbos-
00wgmds 360535¢ LygMMSTMGMOLM 3MbRGMHIB30sLS s LEd3mbowddo.

05@ ™Mb M935BL A0S IP 3WMEIZM BS0IBOEIGM MMOPL, 3MwOH390m KIBIMMI MBS,
b6 ™03 Logmbegl s 999 899mJdggdom [otmds@gdgdl badgbogMm-3goymaor® dmem-

3501900500, B3960 939960L s 39db039m0 MbogzgxMLOEIEHOL LozgmoO®IM.

Logommggermb ¢9960329600 16039HLoGIGH0L 969M39G030L Bo3NwGHIGO
15393609MM-3 9960300 FMMbsro ,,9b9M05"

LSOO M39wML 9696M93H030L 5350gd0s



dllbdombll

00mgodos, 33693039 ©s FME93MEEHO BOMEIMYOS
0595 0153539, 30GHWO W35BE0560, 030 MYWSTZOEO. 39335L0vIMH0 HMEOMEIbEPOMbOL
05999305390 9-BGOJBOFO BIBJIBS ...t 13
05095 0b535dg, bmgom 3B 3HO-lmEMMId3z0a0, 030 3UYRIENSAZ0MO. bSO IMFYMDdOW MBS

393395L09O0 MMEMEIBEOMBOL 4550 TOZIIOBOIZOU....ceeiiceiiiiiiniiciciic s 21

00BbgL0, 3969%F9BEO ©S dMMSWBHOHYIO sSPMOELIS
6B 5805935, BYHd X MGHBdY65dY. 9e9dBHOMbMWOo 3nTgH 0oL bogoalisbsm sdYRZHOL

356150003TJO0 BOJONOIZYMIMTO ...ttt e 28

300307@gevmo dg3bogegds
b Jmmsmgansdy, 565 3Md0SZ30¢0, b IMB0sAz0¢0. Covid-19-msb ©s393d069dEo

39HYmd0690900L 565¢00B0 5 Z0BNSEIODIE0S 112-T0 ... s 37

396096905 4505§9393H0gd0l domgdol dglsbgd
R 9T 2600505330000, D5 XX, BobM X mp¥ys. BHgdbmwmyon®mo 3MmEglgdol JsHmzol

3333530900 LobEJIGOOL MboROMMGds, SCADA — 893 930L MOOJJGO0 - .cvrrvieiiiciciriciciicceeee 46

©9s30fjols 899Lfsgzergero dg360gMHgd9d0 s 3esbgdmemyos
53530 o005 39er0dg. 5509030l F0obgMIEMMmO [4rrgdol LsdsmbBY 30EMMYIMEMYO0MEOHO bollosmol
L53Fomgdol Jodmbogs s Lsdos® dBIdMOZ0 MglvOLYdIOL MBOMHMBIgEYMRs SEHIMLGIHEwO
BOGFIOOU BOIRDOG ..ttt e e e e 62

53530 Bo0g0539e0dg. 5509gmEsgz0lL dofjoligzgds dobgMownMo fgwrgdol 3oMmdodow®o

QOODOBOOOIGD ¢ttt bbb bbb bbb 71



L5065066Mm Logdg
9356 Ao0lMdy. 0507905303490 FMEIErgdO SBOTIBHMOEO MBOBMZOU .....vvreiieiiiiciieiiees 80
0mUgd 53Lsx960830¢0. Ms65FJEO™M3Z] 3gdbmEma0gdol Aog3wgbs LEdGIME™ dmgdgEgdgdLy s
LoIbYEOM 25005HY39HOWIIOOL FOMIDOIDY ..vviiiriiiiiiiicitcc s 92
L5003 bgmds
5300 ¥Y3bMH030dY. Dglsero, dyoxyg, 3nI3MBOEOMHO-39605303w0 Toboegdol wbzol LodE3oEBY
24590b53IE0 603Fgdol 5edslrMo bgbgol Ggdbmemyos s FgdbmEmyoMMo SO FMMZ0EMdS ......... 105

Q5300 336M030d9. $9db03M0 39M90030L B0EgdOL dMGHYJO BYPI30MIOOLS S

396039GM0b 5¢daliw®o bgbgol B3gE0IMIIMO BIODO ...t 114
3B BIGOGOGUDO ...ttt 124
9GIODIBBH095 BOIAOIDGUDO ..o 125
53HMM05 BOGMOSMIBNO ...viviviiiitiiitiiiiii et s 126



CONTENTS

Biochemistry, Genetics and Molecular Biology
Tamaz Isakadze, Vitali Gvachliani, Givi Gugulashvili Caucasian Rhododendron
Grinding-Fixing MacChime........cccecireriiiriiiiinicenetee ettt sttt ettt st sb st et b et be e 13
Tamaz Isakadze, Sophio Buchukuri-Sologashvili, Givi Gugulashvili. A New Device for Processing

(@F: T0Tar=T3 =W s Bl 24 o [oYa Ly a0 o WU 21

Business, management and accounting

Anzor Abralava, Zurab Jorbenadze. E-Commerce Taxation Paradigms in GeOrgia........c..ccceeeeueverrecrerrenennereennnn 28

Computer Science
Rusudan Kutateladze, Ana Kobiashvili, Nodar Darchiashvili. Analysis and Visualization of Covid-19 Related

Notifications RECEIVEA @t 112 .......oiiiieeiiieeeeee ettt ee e e e e et ee e eeaaeeeeeseeeeeeseeeeensseeeensseeesensseseennneeeeeneeeeans 37

Decision Sciences
Jemal Grigalashvili, Zaur Jojua, Nino Jojua. Analysis of the Security of Modern Automated Technological

Processes Control Systems: Attack on @ SCADA ODbJECt....c.coiviiriniieiiiiiieieeeeeee e 46

Earth and Planetary Sciences

Akaki Maglakelidze. An Overview of Hydrogeological Works at Nabeghlavi Mineral Water Deposit and

Replenishment of the Natural Resources of the Deposit by Atmospheric Precipitation .........c.ccceceeuevevineenncnnee. 62

Akaki Maglakelidze. Hydrochemical Characterization of Nabeghlavi Underground Mineral Waters................. 71
Engineering

Levan Maisuradze. Mathematical Models for Asymmetric Warfare...........ccccociiviiiniiniiicccce 80

Ioseb Avsajanishvili. Impact of Modern Technologies on Combat and Military Decisions ...........cccccoeevricuennnnne 92



Materials Science
Davit Butskhrikidze. Diamond Grinding Technology of Flexural Strength Test Pieces of Super hard, Brittle,
Composite-ceramic Materials and Technological EQUIPIMENt ...........ccceciviiiriniiiiiiiinceeee e 105

Davit Butskhrikidze. Special Device for Diamond Grinding of the Backup Surfaces and Perimeter of Articles

from Non-metallic Ceramic Materials ...........ooouiiiiiiiiiiiiiie e ceeee et eete e e ete e e e estaeeesaaeeessnraesesssteeesssaaeessnaeeess 114
N VT s Lo ot oV L= O 124
g Tk g b e L= SRR 125
(@ VT L0 o V= Lo o N 1 s o) - SRR 132

10



COIEPXAHUE

Buoxmmus, 'enernka 1 MosekynapHas GHONIOTHS
Tamas Wcaxazze, Buramm I'sawrnany, I'usu I'yrymamsmwin. MamuHa 118 n3MenbdeHIA-QUKCATII
POZOEHAPOHA KABKABCKOTO......ocviviiieteniietcicietcc ettt ettt a ettt s e et ne et et eas s
Tawma3 Mcaxanze, Buramu I'sawruanu Commo Byuykypu-Conoramsuuny, I'usu I'yrymamswmnu. Hosoe
YCTPOHCTBO /171 IepepabOTKH POFOJEHAPOHA KABKABCKOTO. ...vveiirresisteseesaeseseiesesssasssssssesesssssssssssesssssssssnsssssssnans
Busnec, MeHeZXKMEHT 1 GyXTaITePCKHIi yIeT

Ansop AGpanasa, 3ypa6 [xopbenanze. [lapagurmsl Hamoroo6I0KeHUS 3I€KTPOHHON KOMMEPIIUU

KommbiorepHsie Hayku
Pycyznan Kyratenaznse, Arna Ko6uamsumu, Hozap Japunamsny. Awsajus 1 BU3yann3auus yBeJOMIECHH,

cBa3aHHBIX ¢ Covid-19, MOoCTyHAaIOMUX B 112 .ottt

Hayka o npunATHY pemeHuit
Joxeman I'puramumsunm, 3ayp Jrxomxya, Huno Jxomiya. AHanus 6e30I1aCHOCTH COBpEMEHHBIX

aBTOMAaTHU3MPOBAHHBIX CHCTEM YIIPaBJIeHUA TEXHOJIOTMYECKUMHU IIpolleccaMu: aTaka Ha 06bekT SCADA ...........

Hayxu usyvatomue 3eMIII0 U IJIaHETOIOT S
Axaxu Marmakenuzaze. OGo3peHue ruporeosornyeckux pabor Ha HaGersaBckoM MeCTOpOXXgeHYe
MIHEpaJIbHBIX BOJ ¥ 06eCIeYeHHOCTh eCTECTBEHHBIX PECYPCOB MECTOPOXKAEHU 32 CIeT
ATMOCHEPHBIX OCAIEKOB «..c.veveverterentrtetesentereststeseststeseststeseststesestssaseseseseststesentnteseststesestntesesentesestssesesestesesestesesessesesenseses

KaKH MaI‘JIaKeJII/I,D;ZBe. FI/I,ZLPOXI/IMI/I‘IECKQH XapaKTEPHCTHUKA IIOA3€MHBIX MUHEPAJIbHBIX BOJ, Ha6Germasm..............

WNmxenepHoe zero
Jlesar Maucypazze. MaTemaTideckye MOAETH aCHMMETPUYHOM BOMHBL .......cuvvvirieriireniiriieneesineneeseere s

Hoce6 ABcampxaHumBuIn. BausHue COBpeMeHHbIX TEXHOJIOTUI HA GOEBbIe 1 BOEHHBIE PELICHH .......cccuvevneens

11



Marepnanoseznenue
Jasuz Bymxpuxuaze. TexHomorus anmMasHoi 06paGOTKU TeCTOBBIX 06PasLiOB U3 CBEPXTBEPABIX, XPYIIKUX,
KOMHOBI/IHHOHHO—KepaMI/I‘IeCI(I/IX MaTepI/IaJIOB AJId onpeaeneHHﬂ HPO‘IHOCTI/I Ha I/IBI‘I/I6 nu
TEXHOJIOTHIECKAT OCHACTKA ..vveeeuevrreessereeeessssesssssseseassseseesssssesassssesssssssssssssessesssssssssssssssssssesessssessssssssssssssesessseesssssaees 105

Jasun Bynxpuxuase. CrienuaabHEIH CTAaHOK I aIMa3HOTO MIIHGOBAHKA OIIOPHEIX IIOBEPXHOCTEH 1

TIepUMeTPa IUIUT U3 TEXHIUYUECKOM KEPAMIK ... .cecvveuereurernreenrennrenmeesseeseenseeseenseeseesseenseenessseensesmeesseesseesseenseenseennens 114
VKABATEIID ABTOPOB .....coviuiiuitiniiniitisiesiiteitestesitesssasstes s ss st ess s bbb e s sae s s b e b s s bbb e b s b e bbb b s s b e b b e s bbbt 124
VKA3ATEIID PEIEHBEHTOB ......oviviviitiaiisiitistese it st est st essess st st ess s sas s e b s b s s e b s b s s e a e R s b s s bbb e bbb s b e bbb b s bbb b et sb b sa s enis 125
K CBEIEHMIO ABTOPOB ........ceenvieeniiiieiitie ettt ettt et s s et s s e et se s ae e s s se e e se e e e e eneene e 135

12



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

UDC 663.969
SCOPUS CODE 1303
https://doi.org/10.36073/1512-0996-2021-4-13-20

39335B01960 OHMEMOIbEMOMboL ©sdJm(3ds3gdgE-Lsgzodlsgom 3s64sbs

39960900l ©356ME5T9bG 0,

33900L 06LEHMO0L ©Y3sMETIBE0, Lago®mzgeml Bgdbozmemo Mbogglodgdo,

L5JoMMZgEXl  53MMEO

16039MLoE 9GO0, LodoOmzgwwm, 0131, mdoolo, ©.swdsdgbgdwolb byogsbo 240

33900L 06EMBEHMO0L ©g3MEHBIBEO, Logs@mzgwmb Bgdbozm@o MboggMlodgdo,

5035% 033599
Logodmggerm, 0160, mdoeobo, 0. 3mbi@oegsl 68°
E-mail: tamazisakadze@gmail.com

30350 35Bosbo RO ORY U]
E-mail: vitaligvachliani@gmail.com

3030 JYBYWTZoo
Logodmggerm, 0160, mdoeobo, . 3mb@ogsl 68°
E-mail: Givi.Gugulashvili@gmail.com

69396B9b@g%0:

3. 09M¢583000, LEW-0b LoG@BL3MOGM s 8967sb50TTGBIIWMBOL  Bo3MGIBHOL  SLMEOMmYOMEO

36M0xgbmOO
E-mail: g.beruasvili@gtu.ge

. bryemsdg, bodosMmzgeeml o3035M0 53963 gd0L FgaMmmagdol s Mg303w0MmgdoL (396GMOL oMgBHMMO

E-mail: sulkhansuladze@gmail.com

3b6M@o305.  3933500LsM30L  ETbLOIMIBYEO
9693960 93965600L Lobgmds — 353356090 GeaM-
©9b®mbo (Rhododendron caucasicum Pall) vbogs-
©@MM0 Jodonmo 8gagbomdols gsdm bolinsogds
9535¢00 L9 3B MZ0LYOOm, MOl Yodm(3 bobogn-
bm 9399Mbsegdo 9ol ©9dzgwgbo MHMoEsb 0ygbgdgb
Ubgoolbgs Lobols 3dodg o dLwgdJo O350 gd0L
296L53MObgdWws. 9360960900l 29630005690l ®Y-
3969 9393bg a0 L3oMbO 53 50D dg3omGBLO

ISSN 1512-0996
www.shromebi.gtu.ge

939656m0bL LodMghzgerm doBbgd0 #sdmygbgdol Aglisd-
©gdmdol d9d8bolb dqbobgd.

Lo0bEgMHILMS 35339B0MOO OHMPMEIBPOMBOLYD
35653359900 ,,d5Bgb* Abgaglio Rsol Famrdmgdols dgbs-
IEqdEMds. 2obbomeos 59 BB gdom Lbgs-
Qslbgs 39360900l dogH F90me35HgdIE0 HMEM-
©9bMmMbol 533900l Bgdbmemyogdo s bshgg-
69905, GM3 EIOLsM30L 3903 JMmO Tompsbom ggM
00mgds oGl Bools Bbgogbo 3gdm s SOMBsE0 ©,
005mabogg, 9s00  dg@gbmds  Bz9Mwgdmogo  Bool

U@vy-obs 3%mdgd0 — Works of GTU — Tpyas: ITY
Ne4 (522), 2021



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

3936mmao0l Augoglos. EsldMgOdE0s, ™A ,05-
A9b* Auoglbo Bsol FoLOMIIS® SUY(30WJOGE0S YOS~
0199539000 bofiyol 9Ee3Bg HMEMEIbEMHMbOLYsE do-
oo bywgnwol gogbagos, 899@gy dobo ©sd-
65-9 3053909 99539M30L5mMZ30L JoLOPJOO BMIGdOL
9053995, 3999y BMMOMETo sOLGOMo HgdgEo
3960l dmEowgds s, FoMEs Sdols, Bywgmwolsm-
30U ,d5gL* AuyogLio MEBsg ImdFoerr 3gdmbs s dm-
@ob sOHMIsEoL o3g0s. Sbgmo sIMEs6gdOL Qooliod-
Mo 99000035Bgdw0s 39335600 MrmEMEYb-
@OMBOL 250598539090 sbowo, 0sbsdgcmag
9mfiymdowmdol 300bgodwamo bgds.

15533960 LOEY3900: 25To39d0L BHgdbmenm-
309; 3500585399953909000 IfymdoE™mds; 0589 ; bgo-
@390l godbogos; OmmEgbmmbols Bso.

dglsgogmo

0539 LodbMgmsdgmozmwo 9bwgdmmo d3gbstgs
(Ilex Paraguerinsis St. Hill), ®m3gwos o936
30607030 339 39050 53054MBOEOL oG ho0DY
9009l AbemgzEromdo dogosh oMo dmmbmg-
Boagdsl, ®og 39bs30HMBIBL Job IBOEOAL. sdoEHM™a
»05&9L% IFoMINYGdIo B0MHIGOO s 3MI3560900 (3000-
@mdgb doldo ToBglomsb msgobo Jodowm®o dgo-
3960™d00 sHEML dgmao bbgoalibgs dEgbstol s-
053 g0L. sbgmMO BsToEHOL Laboom s6yqbE0bsdo bdo-
M5 04969096, Fogo00mo, d3gbotgl — Ilex dumosa,
505Lm9bs39, 90MgbEH0bgwo dg3bogmgdo 5933039096,
6™ 053900 53 93gbscol (Ilex dumosa-l) cMbsE
30%-0b  od5@gool  dgdmbggzsdo  F9I30MHGOME0s

b3v-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Ne4 (522), 2021

doadwye Lslidgerdo doEgobol 899339 mdS, B3 5QS-
005600 00 XaBoLom30l, HMBgEbBys JoBgobo wmoe-
4mx0m© 3mddggdl, doeBy LobeMmygdems. dMSBo-
@090 GoMmImgdmgdo (BoMIgdo s 3MmI3560990)
»053900“ slsFsBHJOs© 04gbgdgb 939656 ggdL Ilex
the ezans-lo o Ilex brevicuspis-b. 93gbstggool gL
Lobgmdgdo 08539 2MMIBRoE sMgoewdo 0BMEId.,
LooE 306533506 FoBg, 0dzs Jodowdo dgyqbo-
@MdOM s 5©s3056%) IEIdomo bydmddggdol
99899BH00 39033901000 2oblibzo390s s@LYdMOL [1].
00bodbo 83gbstgqdol (Ilex dumosa, Ilex the
ezans s llex brevicuspis) basglo 3933500090 G-
©MEbMm™bog Lozdom dosbErMgdEos Bo@glmsb
053080 JodomMo 8gagbowmdom s 5©sdosbols
XBIOMIMIsDY ©I©JO0m 9BIJHL obgbL, ol
299m3 ©s0L3s Lsgzombo 35335L0MHO MMEMEIbEOM-
Bobash ,,d5Hgb“ Augoglo Bsol Bowgdols glsdegderm-
00l Gglobgd. 50bodbwmo d0TsMmMWWGdOm ©sdv)ds-
3909905 HMEMEIBEOMbOL 453w dagqdol bbgs-
Q©olbgs BHodol  BHadbmermyos. dombgsgs S0,
»053) 98" Bo3ob Bsol Jogdol Lagombo xgHXIJOMOOM
LodMEMME 35065 5095 J9HY39B0W0, Toa®sd -
00000535900 Egdbmermaogdol [2, 3] dodmbogrgs
B39690L, HMI 39MHEIMM0 Fomasbo 396 MBOHMbzgen-
4ol HMEOMEIBbEMMBOL Bsolsmgzgol ,do@gl® dbysgbo
Mol 5OHMIdEOLS S MEDbsg IIFomm gqdml Joggdol
9, 053 99600936900 3569L0s, domo MBgEgbmds qdl-
2393Lgds  Bool 3500w dsg900L  Bgdbmanmaosls o
39000591053909¢  IMFYmBdOEMdRL. Topa®sd 58539
OML 36mdoos [4], ®MI Bsols s FoBJL Ao~
00539000 ¢9d5mema090L Mol gsblbgsgqds dotMo-
05©5© LFMOgE 0bss, MM B3gMEgdMHog0 R0l Fot-

ISSN 1512-0996
www.shromebi.gtu.ge



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

9dmgdol (Gowgdols) dgdmbggzsdo bogds byowrgwenols
(B0l gmameol) 139MHAgbESE0s, ,doGIL” dgdmbggzsdo
30 B9MTGHE300L LadoMOL30MmM 3MMEgLO — BoguoEos.

do60ms©o bsfjogro

»0539L% 303 MHO Bgdbmemaools dglsdsdolag
3600m©J300L Jorgdol JoBbom 03Moxngds di3gbscol
RO ©s 3Moo (4 33-bg 653e0900 ©0539EHMOL)
©O™B0, F980Jy bwgds ImzMygowo byrwgrwwob
53094Lo305 VoS 393Dy, 990 gy — FOMdS 80°C 399d39-
M9BnMsbg 5-7 % LodmEmm F9bosbmdsdy, 999y
59993053905 4-6 99 BmIol Boforgds s Fgbsbgs
069 o FIMOE 5EA0EL [5]. 5dol AbyogLos 39339~
oMo OHMOMEIBEOMBOL sTBOEIOOL BHgdbmenm-
3053 [6]. 53 890mbgg350033 03M0%8JOS BMMEIDO O
43930900, 58MMdY6 RMowrdo 349690603 30MHMdYD-
3o 35960Hbg 96 bgarmzgbrda 50-60°C (3gddghs@ sty
23990500 35900 5-7 % LsdMEMM #H950s6MdY,
5999305339096 00539 4-6 93 BmIol Bofjowszgdo o
06555396 369l s FaMOE 5[0,

93965099900 ByegMEol ge@sdw)dsggdobsmgol
390myggbgdrIEro s®LGdEo 3bemdowo Bggbmwmyog-
00b, 5309039 Jo@gls O HMPMEIBOOMBOL Qosdv)-
9539000 36mdowo 3wsbogMo Ggdbmemaogdols yo-
9b5e0Bgdol Logmdzgwby B39b og53mTsggom MmMogg
50b0dbmo d3gbstol (oo s MHMEOMEIbMM-
Bob) 2900589853900L50030L Folawgdo Loghmm Ggdbm-
@My0d, HMIGEoE 0035¢olLobgdls BmmEIgdol 3¢Mg-
9305, 336M9B0WO BMOEYGOOL ©OFMHO-Od3do3gOL
4-6 99 BmIoL bsfoegds, GmIgeros dodobsmgmdl
5-10 % 3mb3gbGH®msgool dgmbg weybol 56 mzo0l
d9Md6ol F03gdool dmMom s3Mdsgzgdool 3oMmdgddo

ISSN 1512-0996
www.shromebi.gtu.ge

dolo BodLOEo0L 35MWgEYMo©, 9909 odmEds-
390990 s BoJLOMGOMO FMMNEGOOL TOMdL Lo-
dmeoee Jobowgd 5-7 % 39bosbmdsdy s 339 Bowg-
0o dBs 3OMmEwYd300L Fgnmazal. 3 dgommol
M30M5GJLMds bgs 3bmdowr 8gmm©dmsb dgstg-
000  SMOL  BEYGOOL  BoJLogos 39T Tezgdol
Lofyollbagg 9&odby obvy dobo ©oFMs-odw3dasgool
36m39000. 535L096539, BOJLOEGOOLIMZ0L 458M0Yxbgds
obgomo dgmJbol dmero, HMIgEoE ©IgMEIeEgdYEo
5300l Jo@gdwyen dobsl 5deggl bLolosdmgbm, mwbog
90foMm 299mbo s dMOL dogr0sb 306 SOHMISAGU,
Momog 39335L0M0 HMEOMEIBEOHMBOLAE Towgde-
@0 36H:MmEJEH0 9131905 35653350L ToBligsb do-

QO LIOMEMM 3OMEYIAL-

9396569990 bgEgMeols gosddsgzgdolol oM om-
QOOHMIEO ©OFM-57 3953900, BoJLoEools s dr-
ol 3OMFsGHob doigdol GoBboo  ©s3w)dogzgdE0s
30fgmdoEmds, HG@Iol 300b303w9c0 bdqds dmagdv-
@05 b0 BY.

0564960L 3H0BMbE Mo obesagdmwo 3o-
@0b®Ho 3mMIoL 30M3Lob (1) odwgd bsfoedo
23960390 0s dobo 83390530 863960 (2). goerobo-
Gy 30603630 Immsglgdryaros 93390930 96930 (3).
90 3006MH31LL Fogd BYs30MBY 993 Moggdo 86930056
9O BMNOL GHM0sol IglodegdEmdol dsdm-
LoMogbo. 86930l dmermdo aobwsggdmmos byc-
@gmeol 936Mgwo 99dsbobdo, HMIgEol 99agde
Gogo (4) o oty (5) 35YdOLOYSD s Fs0d FmMol
000505609 ©60LssE (6). B50Ygd0 EOLIML FMMOToLsS.
Foad B0l 993L L30MOEEOL FMMTOL SMBJdO, 2569
05009L 30 9ObYdOL Bozzwo g3l dMzs¢o BabgMg-
3900. gb bobgMyBHId0 MO MMO F0TsM0EgdO-

U@vy-obs 3%mdgd0 — Works of GTU — Tpyas: ITY
Ne4 (522), 2021



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

055 §o30M3d9w9d0. 8500790l ML RobwsygdMEo
@360l 3390 306300 Lbgoalbgs Logsbolss, GMI-

3003 9M03569m0lL J0TsMm FoM3z9MW0 JObOMSS
2396980, ol FMmgmo 306900 s B5YIOO
9035650 mb 3FoOMmss doFgMowo, HoLmZzoLss

39609 059 ©5 B TMBEHJIM0s VgMIMEo

000560070 25055P0JO0L FYLodEgdMBO.
BOoEol 336gwo dnfjgmdorrmds 53Mgoz) @FIm-
3005 0603000 53dMs30m, Mmdgrols dgd-
39M00ms3 dodfmeo 95930 s 3FMgwo sbs gMmds-
B90L596 LOME0sE OTMM30JOs TdM>MdID
0500030 LsFoMHM M3EH0TocMo LoBJsMHgId0.

39335609160 HGMEYBbMMBOL 9 Eds3gdgw-bsgoduagom dsbsbs

05649651 @353 gd0m 5943l s0Mol 0dfimgdgwo
(7), G0dgwog sbgbl ©oFMmol 3MHm3gldo dYmeo
93965090 bgowgmwol dmEwoo  ©sddsgzgdsl.
5996900y 3mMH3LoL
do®do 6730l oz0l 3sMoErgEyMs, dob dorge

5060L  dodfmEgdgwo

LogMdgbg goMg dool Bsmgeom. soMol dodfimeg-
090 3slbg aygbgd o dowrygerol (8) dgdgzgmdoom
353006000905 dMol Jodfmgdge LobEgdsl, Gmdg-
@03 3nM3MLOL 35609095 FMMO3LIBWYEI0. 0F039 SOMOL
00dfmgdgo  3mM3MLol dogs bgsdo@ By 4939-
MJONY0  3JOBMOIF00MsS  39300MGOME0 53539
30379L0L oo s69gliosb.
90figmdomds 89900gabs0Ms@ dmdomdls:

b3v-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Ne4 (522), 2021

50961530l B35 MBOHMB3gwymnls dodfmeo dbg-
30Lo o 93Mmgao sbol gHmdsbgmologsb bLHroso
593007 5 35070030L M3E0ToM0 bobds-
99000 dM63000 BMAMHMdSdo  dmyzsbol. Fodwgd
39639680 dofimgdryero 83gbsOgrwo bywgrerol
(M IbMH™MboL)  Tsls  50dmMAbYds  BmocEol
93690 dmfjymdoewmdol 3gmby 3mM3wLdo, boag o0
03690 dmfymdomdol Hgdmddgogdom 0 FMHgds
Lobi®z90o Bmdgdol (4-6 33) JogdsdEyg. sdolomzol
3moob dobol dodfmeo 86930 49s0@E6L dFMgeo
0994960%30396. Foge 8oL L30MmIWMGmO WsMgdOL
23930bOL BMOMEIO BLEOMIWMOHOQ YIIIPYOIOJOS
@560l 3mdM5MdOL  L30MmOL3OMM  F0TMMEGOO).

ISSN 1512-0996
www.shromebi.gtu.ge



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

560Ls s BMoEols Fsbols YYHMNOYOHNLISOMOL3OMm™M
0005600 gd0m dmdOsMmds bebgzgwymal o0 ds-
Lob 9539JHWIMO© oFML, Mo Fobsbse ©oFMss. sw-
603600 dsls dodfmeo dbg30m dgddbowro sfibggols
boxbg s 30MHbBs30 ©sbol FMmgeo 306Mmgdol bo-
296905 Lbgomdom g99mfjggmeo a58mdygdo doserols
D9293096000 809fm©gds ©AFMI LS O Fohy
0509L IGO0 dgddbog Bgmeg LogMgdo, Logss begds
39609mOgdomo FMo 00539 B Jgmeg dFMgwo 3o-
0L 198Jd9©Jd00>. ©FOOE-Wsd)3do3gd o d39-
Botrgmeo dsbs goMgoms dsgdo sMLgdMwo bobg®mg-
3J00b 25300 godmofibgbgds 3FMgwo dmfjymdogm-
0096 s BBM0YMHGos 3nM3MLoL J390mm goberogg-
00 250Mm3BHob  BEOBLEMOEHMODY (3oOMdom b5B-
396900 5659).

056496580 2500053985390 90  Gmamol  dsbob
90{m@gdsLmb gMmo 5060l Jodmgdgwl dogfm-
©JBs> 32905 5396¢0 (3bgo d:mo) Fowryggerol yo3-
oM. g 3o 50M0L FodfmEIdOL BabzMgEgd0sb
69300 g0l ©sdds3gdol 3OmEgldo dymgo bgo-
g0l Jolisdo o A8l F3oogl dsb. (3bgEro dmMEOL
dofjmgds Mdmeem@ 83gbsmol BmmEol ©odms-
579930539000 303980  9bs30MHMBdJOL 53 J3gbs-
039 6)EwINwDBY MO ©d 39d603Ho 3Om-
39bgool  gPMMEOHMMWs© Bgdmddggdsl, Moz wb-
Ob39wymgl gnomdo sOLYdOE BgH3YEEIOBY
MmOHmgeol Hgdmddggdol 0bEgblonols3osl. mm-
@O0l ©s305-5J7)33>3900L  890PpP  YM3ILw®30L
bgds dsbdo sMLYdMEo BIMBIDHEHIOOL do99dEH0YMHd.
90 89m396@gooL  359Msb  Jgbgdol  dgdombggzsdo
359600 5MBYdMOo Fobadool go3wgboom ©s0fiygde

2395JGH0MOIM0 BIHIGHEIOOL RO 5oby-

ISSN 1512-0996
www.shromebi.gtu.ge

30000 3OMEQLYYO. Fod®od 495JE0MYPPT© S0bod-
By 39®36HIRL 3mbEGIHO 230 B Hyddges-
GMOob (110-120°C) ao3bgargdmer dgmdbols deaenosb.
qgb 9060349058 S930MHPL  Fmmmedo  gsbagomo
3639bgdol sHYgdoLy s B0dEObsMmgMdOL Jgliad-

@gOMdLL. 590 JgIR©0 BIMTIBEHJOO0 EOHMHYES©
5 LEOMO 0b5gdEGH030MH©Yds 564 bgds Mrmom©gb-
Q©OHMBOL GOl godLagos oo sdw98s39d0L bof-
golbs3g 9B93DY. 9O 530bs, dgMgbol sbgwo demero
bbb BMmMEOL FOHoL BYs30HIOOEH Fodmlivyeo
§3960L smBmJrgdsls s GHMBL3MMOEHMGON (godm-
Gobsl) Bobob 5005853985390 900 IMFYMBOEIMBOL d5-
9. 659993500 deero dob JogH Fmaboddryen Lom-
bgbmsb ghmo Imfymdowmdol 3FMgwo bsfool

39300 35dm@Ool  Fobgobols  3M3Mbosb. 98539

©OHML, 5 Mg Yzguaby dg@s 960d36gwmgzsbos,
896g6ob gbgero dBmero J8ysEre 3mbGgHoL 89egpe©
0589985390010 9396500L MM 5deg3l sdobs-
L050JOIE? BMEOL SOMToEL o d3bYEXIGOL FmmErol
dogaw 3sLsb. LodmEMmemE Fsbdsbol 30M3MLosD 4o-
9010330000905 byFoMMm BrMIgdo (4-6 99) odM39539-
3)0, BogboOIRNWO, FoEbILIONWo > Bl
3MMI>GHOm  250EOMHJOMO  BHMEMEIBEMMBOL
B0mEeol Asbs, OHMIGEbsg 99330 IMEogdMEo 593l
960l 356339990 Mom@9bmds.

©sb336s

50609500, 8900¢9d5 000g35L, ™M MHMEMEIBOOM-
Bol 584385390 ge-Loggoduogom ds6dsbols Fomdmeo-
39600 0bm3z5309M0 3NBLEHMVIE05 JHOOOMMEIS©
MBOHMB3gymxal Gs8gbody 36093690mgsb0 sdm3e-
6ol obbmM3090gdsL. 300390 M0do s0lsbodbagos

U@vy-obs 3%mdgd0 — Works of GTU — Tpyas: ITY
Ne4 (522), 2021



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

OHEMOIBEOOMbOLMZ0L 3565350l FoGgl Abgaglio
bsg ImIGomm 399mbs s deerol sGMBo@ol dobo-
F905, Mobog oo 360d369wMds odgl oBgl HmEM-
©96MHMbom Bsbs33wgdoLIMZOL. s05Lmbsgg, vb-
O639@wgmgowos 530wynwol gmomeol Bogusgos
3900581953900b Lofigolliogg gBe3bg, Mg Y39 390
96033690m35605  HMEOM©OIbOMbOL  Bmomwgddo
990535000 gggms LoboMygdem gagdgb@ol doglods-
@M d9656BMBIdOL Mz5ebsBGOLOMm. Mrm©Yb-
©OHMBoL GmmEgdolgsb (0bgzg Gmym®i ToEHgsb)
Fo0d0 BHqbol dmaogds s1g3g 860dzbgwrmgsbo Lsgom-
bos, d00 »dgEgl 0¥ 3530m35¢olLfjobgdm gmmeErol

@OGIOGOS
intellectual publishing system Ridero. 88 pp;

ModelBulletin, 3. (in Georgian).

9obol 900 IOMOOL 599300 gOMdI, MoEASD
§obsliffoMo TgaOmds 9530adL s 9839JGHWIOL bool
990mdo  IOMmdoL  3GMEgLl.  FOMdOL  3Bm3glol

9989JAHMIOMOOL  3oBMEL byl MfHymdl  syM9gom39
B0NEol  ©odw38oggdol 3Gmaglido dobo Fobslfs®

2396bgemgds  dmeol  Lsdwswgdoom.  foMImoagbowo
3MBLEHOMJ300L  49505999853909¢  IMFYMBOEIMBSL
99deos By gEol oFM9-ogdw3do3g0s 565 Dot~
A™ 4-6 90-0b, 56539 bgdoldogmo Lbgs BmIoL bsfjo-
539050, o3 2b939 OMEMEIBEMMBOL 4osdw)ds-
3900L 9O m-9H o 3609369c0m3560 sdm39bss.

. Shikhanov, A., Colina, A. (2015). Yerba Mate: Mate. Mate. Mati. 9000 years of Paraguay tea. Created in the

Melkadze, R. (2002). Tea Substitute Production Method. Patent of Georgia (No. GE 887 U, cl. A 23 F 3/34). Utility

Melkadze, R., Megrelidze, T. (2016). Mate type tea making technology. Proceedings of the International Scientific

Conference "Problems of Improving the Quality of Food Products” dedicated to the 70th anniversary of the

Department of Food Industry Enterprises, Thilisi. p. 56-59;

Section: Biology, biophysics, biochemistry. (n.d.). bio.wikireading.ru. https://bio.wikireading.ru;

5. Melkadze, R., Kereselidze, O. (2010). Characteristics of Caucasian rhododendron leaves (Rhododendron

Caucasicum Pall) for receiving a perspective raw material - "Mate™ type tea. Journal of Biology & Life Science

(JBLS), 1(1), 1-10 pp;

Caucasian rhododendron: Useful, medicinal properties, harm and contraindications, use in traditional medicine.

(2017, October 24). Retrieved from Sadovodu.com: https://sadovodu.com/2017/10/rododendron-kavkazskij-

poleznye-svojstva-protivopokazaniya-i-varianty-primeneniya-v-narodnoj-medicine (In Russian).

b3v-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Ne4 (522), 2021

18

ISSN 1512-0996
www.shromebi.gtu.ge



30mgodos, 39694035 s BmmgzMmMGo domemyos — Biochemistry, Genetics and Molecular Biology —
Buoxumus, ['enernxa u MoneKkynapHas GHOIOrus

UDC 663.969
SCOPUS CODE 1303
https://doi.org/10.36073/1512-0996-2021-4-13-20

Caucasian Rhododendron Grinding-Fixing Machine
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Abstract. An endemic plant species typical for the Caucasus is the Caucasian rhododendron (Rhododendron
caucasicum Pall), which, due to its unique chemical composition, has many medicinal properties, therefore, folk
healers have used it since ancient times to treat various severe and mild diseases. At the present stage of the
development of science, the question arises about the possibility of using this most valuable plant for industrial
purposes.

The question is raised of the production of mate tea from the Caucasian rhododendron. The rhododendron
processing technologies proposed so far are reviewed and it is shown that none of them can provide aromatic and
taste indicators characteristic of tea mate in the resulting product due to the fact that most of them are based on the
processing technology of ordinary black tea. It is substantiated that in order to obtain mate tea, it is necessary at the
initial stage of processing to fix the raw material from rhododendron, cut it and grind it to sizes acceptable for
packaging, remove excess moisture contained in the sheet and give the final product a light smoke aroma and a
slightly bitter taste. To solve these problems, a schematic diagram of a new machine for the simultaneous grinding

and fixing of the Caucasian rhododendron is proposed.

Keywords: mate tea; processing equipment; processing technology; raw material fixation; rhododendron tea.
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Mammuna gna u3MensdeHus-pukcanuu pogogerapona Kaskasckoro

Tama3 Mcakazse JemapTamMeHT muueBol HHAYCTpUH, [ pysUHCKUI TeXHUYeCKU yHUBepcuTeT, [ pysus,
0160, Téurucu, yx. M. Kocrasa 68°
E-mail: tamazisakadze@gmail.com

Buranu I'Bawimnaru JlemapraMeHT arpapHbBIX TeXHOJIOTUMH, ArpapHsril yHusepcuret ['pysuun, I'pysus, 0159,
T6unucu, np. Jasuna ArmameneGenu 240
E-mail: vitaligvachliani@gmail.com

Tueu I'yrynamemm JemapTamMeHT muuIeBOM HHAYCTpUH, [ pysUHCKUI TeXHUYeCKU YHUBepcuTeT, [ pysus,
0160, Téurucu, yx. M. Kocrasa 68°

E-mail: Givi.Gugulashvili@gmail.com

Penensentsr:
I'. Bepyamsniu, acconurpoBanHsIi mpodeccop dakybreTa TpaHCIOPTa ¥ MamrHOCTpoeHus I'TY
E-mail: g.beruasvili@gtu.ge
C. Cynagze, nupekTop LieHTpa cO0pa U PEIMKINPOBAHUA XOJIOAUIbHIKOB I'pysun

E-mail: sulkhansuladze@gmail.com

AHHOTAIYMA., DHAEMUIHBIN BU/ paCTeHUs, THTUIHbIH 11t Kaskasza — pomogenapon kakasckuit (Rhododendron
caucasicum Pall), koropsiii Grarozaps yHMKaJIbHOMY XMMHUYECKOMY COCTaBy 00JafaeT MHOXECTBOM IieeGHBIX
CBOﬁCTB, HOSTOMY HapOAHBIE JI€KapH HCIIOJIB30BalIN €ro C LPEeBHUX BPEMEH AJIA JI€YEeHUS PA3IUYIHBIX TAXKEIIbIX N
Jlerkux saboseBanuii. Ha coBpemeHHOM 3Tale pasBUTHsA HAYKK BOSHUKAET BOIIPOC O BO3MOXKHOCTH HCIIOJIB30BAHUSL
3TOTO HeHHefIHIeI‘O pacTenud B IIPOMBILIJIEHHBIX LEeJIIX.

IlocTaBieH BOIIpOC IIPOM3BOACTBA Yas TUIIA MaTe u3 pojozeHapona Kaekasckoro. PaccMorpens! npesiokeHHbIE
K HACTOSILIEMY BPEMEHH TEXHOJOIMU I1epepabOTKU POZOLEHAPOHA M II0KA3aHO, YTO HU OJHA U3 HUX HE MOXKET
O6eCHe‘II/ITb B HOJIY‘IaeMOM r[po,z[yKTe XapaKTEPHBIX OJId Yasg MAaT€ apOMATUYIECKUX U BKYCOBBIX moKa3saTejiei BBUOY
TOTO, UTO GOJIBIIMHCTBO M3 HUX OCHOBBIBAETCS HAa TEXHOJIOTHIO IIepepaGoTku 06br9HOro YepHoro vas. O60CcHOBaHO,
YTO [ TONYdYeHWs das TUIA MaTe sBJISeTCs HeOOXOAVMBIM Ha HAYaJBHOM 9Tale IIepepalboTKU IpPOBeLeHVEe
(1)I/IKC31H/II/I CBIPBA U3 POAOAEHAPOHA, €€ pe3Ka-u3MeJab4eHue 00 HO.TIy‘IeHI/IH IIPpUEMJIEMBIX OJIA yHaKOBKI/I pa3Mepos,
yAQJIeHIe COLEepPiKalleics B JIMCTe W3JIULIHEH BJIarv U NpUJaHVEe KOHEYHOMY IIPOLYKTY JIEFKOTO apoMara AbIMa U
YyTh TOPBKOBATOrO BKyca. Jljif pelreHus yKasaHHBIX 3a/a4 IIPeJIOXKeHa IPUHIUIMAIbHASL CXeMa HOBOM MalluHBI

JJIs1 OZHOBPEMEHHOT0 M3MenbueHus 1 pruKcanuu pogoseHspora Kaskasckoro.

KimtogeBbie cioBa: nepepaGaTsiBaiomee 060pyL0OBaHNe; TEXHOJIOIHA 11epepaboTky; GUKCALus ChIpbs; Yail us
poIoeHIpOHa; Yali MarTe.
8sbboenzol mstowo 23.09.2021
d90mabzerol ovstoeo 29.04.2021
b9 dmfgeoemos sbsdg s 28.12.2021
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Abstract. Technological processes differ from each other. Accordingly, the devices on which these technological
processes are implemented also differ. As a rule, the optimal solution is to select the right machine or device for each
process. This facilitates the entire process even in the event of a breakdown of any device on the production line.
Such a machine can be replaced by another machine, manual labor, or the operation can be completely excluded.
And if all technological operations are carried out on one machine, then its failure will lead to a complete stop of the
entire technological process.

The issue of processing the Caucasian rhododendron is considered and an innovative technology is presented,
according to which its leaves are shock-frozen, crushed, freeze-dried and the product gets a light smoke aroma. It is
shown that the use of different devices for each operation of this technological process can lead to microbiological
clogging of raw materials, significant loss of cold and complicate the design of all equipment. Therefore, this process
is best carried out in one universal device. A schematic diagram of a new device for processing rhododendron is
presented, which ensures all technological operations (shock freezing, frozen leaf grinding, freeze-drying and giving

the final product smoke aroma and bitter taste) without contact of the raw material with ambient air.

Keywords: Caucasian rhododendron leaves; freeze-drying; grinding; shock freezing; smoke treatment.
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C. Cymapze, nupekTop LeHTpa c60pa U PelUKINPOBAHNA XOJIOAUIPHUKOB I py3un

E-mail: sulkhansuladze@gmail.com

Annortanua. TexHomOrndyeckue IIPOLECCHl OTIMYAIOTCS APYr OT Apyra. COOTBETCTBEHHO, pasindYaloTcs U
YCTpOIICTBa, Ha KOTOPBIX PEaIu3yIOTCA STU T€XHOJIOIMYeCKue Iporecchl. Kak mpaBuIo, ONTUMaIbHBIM pelleHHeM
ABJIAETCA IOAOOP MOAXOAAIIETO CTAHKA MJIM YCTPOMCTBA AJIA KQKIOrO TeXHOJIOTMYECKOTOo Ipolecca. JTo oberdaer
BeCh IPOLECC Jaxe B CAydae BBIXOJA M3 CTPOS KAKOTO-IMOO YCTPOMCTBA HA IIPOU3BOJACTBEHHOM THHHU. Takas
MalIMHA MOXXET OBITh 3aMeHeHa APYTOil MalIMHOM, PYyYHBIM TPYZOM HJIU ONEPAIlUS MOXET ObITh BOBCE MCKIIOUEHA.
A ecyu Bce TeXHOJIOTHYECKHe OIepalliy IIPOBOJUTH Ha OFHOM MAallVHe, TO ee BBIXOJ, U3 CTPOS IIPUBEZeT K MOIHOM
OCTaHOBKEe BCETO TeXHOJOTHYIEeCKOTO IIPolecca.

B craThe paccMaTpHBaeTCs BOIIPOC IepepaboTKU pofofeHApoHa KaBKascKoro U IpecTaBieHa HHHOBAI[MOHHAL
TEXHOJIOTHS, COTJIACHO KOTOPO OCYIIeCTBIIAETCS IOKOBOE 3aMOPaXKMBaHIe JINCTA, eTO U3MeIbIeHNe, Cy6INMaI[nOH-
Haf CyLIKa ¥ IpHUJaHNe KOHeYHOMY IIPOAYKTY JIETKOTO apomara AbIMa. [TokasaHo, 4TO HCIIO/Ib30BaHMe I KaXKA0H
OIlepalliy JAaHHOTO TEXHOJIOIMYECKOTO IIPOLeCCa PasHBIX YCTPOMCTB, MOXET IPUBECTU K MUKPOOHOJIOTUIECKOMY
3aCOPEHUIO CBIPhA, 3HAUUTEIBHBIM ITOTEPAM XOJIOA U YCIOXKHEHNIO KOHCTPYKIIUU BCcero obopyzoBanus. IlosTomy
JAHHBIA TEXHOJIOTUYECKHH IIPOIiecC Iydile IPOBOLUTH B OJHOM YHHBepCaJIbHOM ycTpoiicTse. IIpescraBiena mpuH-
I[MIIHaIbHAsg CXeMa HOBOTO YCTPOICTBa A IepepaboTKU POLOAeHPOHa, KOTOpas 0OecliednBaeT IpoBeJieHre BeexX
TEXHOJIOTUYEeCKUX OIlepaluii (II0KOBOe 3aMOpaXUBaHUe, U3MeIbueHHe 3aMOPOXXEHHOTO JIUCTA, CyGINMAIIOHHYIO
CYUIKY ¥ TIpUJaHVe KOHEYHOMY IIPOAYKTY apoMaTa AbIMa M TOPHKOBATOTO BKyca) 6e3 KOHTaKTa ChIPhSA C OKPY>Kaio-
MM BO3yXOM.

KiioueBble CJIOBA: M3MesbueHME; TUCTh POAOAEHAPOHA KaBKAa3CKOT0; 06paGoTKa ABIMOM; CyGIMMaIMOHHAS
CyIIKa; IIOKOBOE 3aMOpa’kKMBaHUeE.
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Abstract. Taxation of e-commerce is one of the most serious problems for the civilized world, including our
country. The digital industry has put the country’s tax space in a post facto position, threatening the country’s fiscal
sovereignty and the efficient functioning of the tax system. It is no longer an illusion that e-commerce opens a new
era in taxation. The phenomenon of «borderless» — e-commerce seems to challenge the tax system adapted to it.

Understanding the problem for this purpose is both an economic, social and political-economic necessity.
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0530 gobbomwos s©0bodbmwo gmbigombsgrols
Front end bsfoeo. sofigowos s3¢w03530sd0 6Ov)-

3900L 063 93M0MgdoL  3Bmglbo, GOl J9EIYIWOIEG
bgds LabwOzgo dmbsgdgdol Mm3ol 19bgds
39054365 @5 30D MMO© FoMmBrmygbs. 53035~
305 330B39690L  3m3000L  Fgdmbgzg3gd0L  Momg-
Bmdsl ©sds@gdom 3Hgdudmsb gemo. Bshzgbgdos
3M3000L 999mbgg3qdol Gvy30L Bogswromo. dm3g-
0ME0d  53¢0035300L  31985m30L  0ELEM30900,
MHm3gdoa 3306396908 GmymEE dodobstg MO,
0y golrao 396H0mEOoL LEGHOLEH03wO dmbo3gdgdl.

153356dm LoGYyzgdo: Google-ol GH¢3s; Front end
334035305 9mbs3gdms 838539095 LoGguwgnmbm
306®®0; open source dodroMmmq3d; Angular @qgd-
Beagomgos.

d9Lsg5¢0
396gdool 39Homdo 112-do rg-0sdol 3sbdsg-
@Mds30 4obbmM 3090 gdmo BoMgdol Mamoabmds
Qo3bermgdom

1,4-%96  350Bo®@s.  595b00bs39,

3393900l 0sbsbdsg, dombgsgzs ddody 9g3og-
300056 gd0bs, 112-80 ©©Y-053ob gsbdsgwrmdsdo 3000-
9009 56580DbMdM030 s LEObBMMTs30Mm bolosmols
D00 dgobl, Mog byl mdwol dmdsmdol bm®ds-
@M@ FoMTsOHMZL. 99009350 30 J00Mgds 3d5gm-
Bow® 50MmbgbGHo, HMIgelbsg gboderms Moo
Lobi®ogm obdagds LFoMgds, BogMsd 4ooGH30M-
0gEMmdOL oI LohgergBmbm 36HOL 396 11353
doMgds.
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06830306900l MomEgbmdol BOHEILMD gMhms,
0BMIds 396GH®OL IGZOMHMZs. 112 A5boa®AMdL 24
Loomol  396393¢rmd5d0  2obL3MMGdIM  Mgg0ddo
0domdSL, Bomd 00mMYMeds dmdowsdgd domowro
LEHObOMEHOL FALobMgds FooEMl, MHMAMME do-

©©JOgo dgdmbggzol MU, 51939 306D
5393006 9d00m [1].

306050 bsfogo

112-0b m39M0@GH™M®M0 00gdL 068MOTE00L, o534~
95390, 895935L9dL Fob O R Bogbol Tglodsdol
LsdLobm®L  90amdo  ©9530MHgdoLsmMz0L. dovgbg-
53500 0dobs, HMI 356gdool Fgmeg Gowwmol 3030l
3960030 M39MoGHMMGOOL Mom©gbmds momgdol 3-
XIO o0BIMY, LEALLYYHOL QoToMH MO FMTomdo-
Lsm30L LoFoMm 4obs L3900 3OHMYMT )0
MBOMB39wymzol  ©edmdsggds, GMIwol dgdggm-
00moi3 Hds LabMogm EsHTsMgdol dM0yswIdOL
™300 gosbafoengds LodoMmggurml Mgyom-
B90Ls o Mdowolol bbgsslbgs Hoombdo.

000b g59m, ™™ 112-do gobbmM309wgdEo Bo®o
dbmwmnE 3nOmbsgommlol 890mbgg3zgdl o6 gbgds,
LobGoxm abdsMgdol dM0Ys©Idol 9x39GMMo 9v)-
Gomdobomgol 360dgbgermgsbos 3mg0-19-0096 s-
393006900 4590dsbgdgdol LEGSEGHOLE0IMMO sbs-
@o%bo. sd0GHMd 112-0b dmboggdoms dmbo@m®mobyols
LoLE AL ogds@s dbowo gmbdiombsero, HmIgeog
330P39690L 3006HMbsg30HMLMb ©s35380609dmwo Bo-
6900L  LESEoLE0IL Mgaombywo s Msombmwo
39893MM0Bs300m [2]. LEHIGOLEG3WOO dmbsgdgdo
™60 bsboom doowgds: OOl Lobom s M35Dg
309950 0BO3E00m.
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5391953900 53035300l Fm3560 M30MSG]-
bmdss ImMbozgdoms dsbsdo 90dobstg dmbsgdgdol
93¢MBoB OO0 23b5bergdols dgladergdermds. 3MMmYy-
6505 4m390 0@ gM300L FgbMHEgdolsl 5dmaBgbl,
oMLJIMBL 0¥y 55 ASBobErgdMo Fmboizgdgdo s
d9L50590L FMbo3gdgdL s3bogbols Front end s3¢r03s-
305LMb.

LobGgdob Front end Bsfowro 60l 53035309,
OHm3gwoi 9gbHyargdyeos Angular Ggdbomgomaools
2459myggbgdom [3]. 9303530580 0b6F9aM0MgdYos
3900 Leaflet d0dommg3zol 4o8mygbgdom [4]. dm-
653995 H9oeM EOHMI0 golodbEIYPIWsE 3MrIMYM5T>
099690L SignalR dg@ymdobgdgdols Lol@gdst [5].

Leaflet 560l JavaScript-ol open source d0dEPOM-
935 Gmdgog Front end 5303530530 G3900L
0693m060 900 B35 gdsls 335993l [6]. Leaflet-obs
299099690800 Fgbsdwgdgeos bslvyMzgeo dmbsizgdy-
00l O30l Bgbgdo® A9MEsgdbs s 30D MEO
fomdmopqbo.

50Lob0dbs305, MMI Leaflet s®ob dbmenm obL-
G996 GH0 5 M5 TS MmE M3s. Jobo Qodmyqbg-
00LMZ0L 930@9dYE0s J035HMOM® OMYMOG Ovy)-
30U 26998303990 259mLobmengds, obg oM 396900l
9mbas399900.

30300-19-0b 53035305 Leaflet-ols 30bwsem®
09o0m©  0ygbgdl Google-ols Gw3sL [7] (bye.1).
®009JEobL Typescript sofig®s sligooo:

googleMap =

L.tileLayer(‘https://{s}.google.com/vt/lyrs=m&x=

J&y={y}&z={z}’ {

maxZoom: 21,

minZoom: 8,

ISSN 1512-0996
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subdomains: ['mt0', 'mtl’, 'mt2', 'mt3']
D
tileLayer md09d@o 3980m09gbgds 30l Rsbio@gzo-
050. 0l 0©gdL 8999y 356M539BHMJOL:
¢ v30L URL 30bs35G:00. 59 d90mbgg3zsdo 3565393)-
65 3M00009dm FoLsdsGmL Google-ol MG¥)35by.
9l 8603369comds3, ™ogol FbMog, FgoEogl doys
A9JLGHO 3560509BHMOL: S, X, ¥ OO Z.

e 5506036531 B30l seBHYMbsE0YE J39MBgbqdL
5 L8995 qdsl 59¢q3L Leaflet 53000353050 3oMo-

WYMo dmmbmgbado goaBegbml ®sdpgbody
9390096y

* X o Y: 856396M0L 3mMO0bsEHIdO.

e z: doobemgdol 9609369crmds My30L Bo@zoMm-
30UL50.

e maxZoom: 30l Josbermgdol FodubodserMo
960083690 mdo.

e minZoom: ®v30L Josbermgdol dobodsgrw®o
06003690 mds.

e subdomains: Bgdmm sEfgMowo J3900mdgbol 99-
Loderm 3609369 mdgdol Bsdmbomgswo. gl dbo-
33600wmdgd0 3mmoglgds s 35M539FHMOL 5Y0-
@b,

3509 G50mbob o6 3gMoL Bmmogligdol 3meo:
const addCoronaStatisticsToMap = (name, data) => {
const percent = (data.coronaStatisticInfo.casesCount

/ this.totalCoronaCases) * 100;
const roundedPercent = Math.round(percent);
const marker = L.marker ([data. coordinatesInfo.

longitude, data.coordinatesInfo.latitude], {
icon: L.divIcon({

html: * ${data.coronaStatisticInfo.casesCount}",
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Golteti
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] ustavi
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pirl e Baboeo o, ni
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‘bn Tamarisi Eec) o % Jasndaz
0s8sfabo R3O0
pnort D:gai' Kvemo Bolnisi
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Kazeati RS ! Raviik Kasik
by, 1. 3030¢0-19-0ls Bg8mbgg3g00l 30l Jsaseomo
className: addCoronaStatisticsToMap 3v9bdzost  sdgb  mMo

* ${this.appService.getCoronaStatisticColors
(roundedPercent)}",
iconSize: L.point(40, 40)
1,

title: * ${name}" });

this.coronaStatisticsOnMap[name] = {data, marker };

this.coronaStatisticsLayer.addLayer(marker);

bindPopupToCoronaStatistics(name);

J5
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40

3565d9¢M0: name — Go0mbol bobgero, data — Imbsgg-
0900 9900b393900L HomEgbmdol Fglobyd.

percent 33¢530 2580m3¢gds dm3gdEwo Mso-
®mboll 36MmE9bGMwo 3563969090, yggws Msombol
99000b3939000056, beagmm roundedPercent 560l 59 doB-
396900l ©s3MY35¢gdo 960d369wMds.

35%9 BoM396m0L 3gbol dgloddbgws 3094qbgdom
Leaflet-ob marker gg«bq309l L.marker():

300390  3565093H60: MdgEols s d9bgol
dsbogo.
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Icon: 95639G0L 30D oGO A5FMLsbErgdol
sofigGo.
html: 9s6 3960 HTML s0fg6s.

className: CSS 3awsbol  Lobgwro,

6Hmdgwos
33bOL, O™ JogboFmb dm3gdwen BoM3gmb.

iconSize: 35639M0L BMIs.

title: do®3gMob tooltip-ols 3608369@mds.

3009 Mo0mbol ©sdo@gdobsl mdogd@L g0bs-
bogm gdbozmbol @o3dol mdogd@do (dictionary), M-
5 9939eomm dolo asbsbengds.

this.coronaStatisticsOnMap[name] = { data, marker };

coronaStatisticsLayer s®oU Leaflet-ol FeatureGroup
G030l md0gdBHo, Mol addLayer @wbdzoom
obondgddbogn  Fo639MLog  3995GJP®  35DY.
this.coronaStatisticsLayer.addLayer(marker);

Leaflet LoGv95¢0qdsls 935903l d93dbso> Popup
30b90bgMo o dsL8o IMzgsmoglmo  dmbsgdgdo
LobyMzgero gm®dom. Popup-ob Bgzgbgds 993000
B9dolidogMo dmddgqdol dglMvEgdolsl. 3 s3ero-
393600L d9dmbggzsdo, popup-b 358396930 FoM3gMDY
3996OLMOOL 393MBdOLL.

Popup-ob 894960l 3wybd300:

const bindPopupToCoronaStatistics = name => {

const { data, marker } = this.coronaStatistics On Map
[name];

let content = * <dl>

<dt>Msombo</dt>

<dd>${data.districtName}</dd>

if (data.pastCoronaStatisticInfo == null) {

content += "

<dt>3mEoem 24 Losmob LEGsGHOLEO0S</dt>

<dd>${data.coronaStatisticInfo.casesCount}</dd>

ISSN 1512-0996
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<dt>H0bs 24 Losmob bGs@ob@ogo</dt>

<dd>${data.pastCoronaStatisticInfo.casesCount}</dd>
} else {
content += "
<dt>396MH0m©ob LEGs@EoLEG0o</dt>
<dd>${data.coronaStatisticInfo.casesCount}</dd>
}
content += '</dl>";
marker.bindPopup(content);
I8
bindPopupToCoronaStatistics 350599@Ms©0 00gdL
650bobl bobgel s Jobo 48mygbgdom 0L s¢30-
gd9e 8mbo3gdgdl coronaStatisticsOnMap gdlo-

3mbol  mdogBHosb: const { data, marker }

this.coronaStatisticsOnMap[name];

content (3350 50b03dbsgl popup 3MbEH0bgHOL
HTML 30U o 330639690 3030000UL d9dmbggzgdols
5mEbMBL ©35@JO0m B9JuEHB gPmMS.

marker.bindPopup(content) gubdizos sbogdgdo-
Bo content-b 05053l o6 3gOL.

Popup 3mb®q0bg6Hol 30b9ecrm®o dbstg dmsg-
dmeos d9-2 o 39-3 bLE-90b).

Goombo
3537 LodHmarm

O™ 24 Lasoob bdodobBozs

25
2J

F0bo 24 boomab LAsGLGN 3

28
<0

by6. 2. 3080bsMg ®olL dmbszgdgdo fobs ol
90bs39990m56 gPos
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rl
Gonmbon
3937-Ladmonarmm
| 336GomEab bdsGobdnzs ‘
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- — —

bg6. 3. 3sbvyemo 3gMomeols dmbs3gdgdo
(3mb63MHyGHMEo ©MYgdol 0m0mgdOm)

LobGgdsdo s1sg39 TgbadErgdgeros dmbo3999d0l o-
Bobargds Mgocrme Mmdo. SignalR sGols ASP.NET
000E0M™MY35, MMIJEoE 094gbgdl sMLYdME dmbo-
30905 250059398 H9JbMEMA0gdL sGBgMo 0bgyMs-
LEHOMIGHYOOL  Jomgowrobiobgdom. SignalR-b odgl
Moo ©M®do  303bozszool  GglodwgdEMmds
RO O0535DMbOL 53000 3530900LIMZ0L. STMOAS,
©9390M3908 56 LFoMEYds 0BoJOML  GHMbL3MEM-
G0oMgd0L 39dobobdbg s 035%BY, M) Mo BHYJbmeErm-
305 395800ygbml 00 990mbgzgzs80, Hm@Lsg dob 0b-
ABOLEHOMIGHOL OMIgwodg Ggdbmermaools dbom-
53905 565 5J3b.

SignalR-ob Lsdwgsegdoom Back end LgHgobo, dmbs-
(309900L  29b65begdoLsl, T9EYmdobgdsl  maBegbols
Front end 53¢0035305L, HMI G35%g 505 0349 08 ot~
3960 4565bagdss byFoMm.

LYMH30LoLYsD BoEgdMwo FgEymdobgdol ©sdvy-
d53900L 3m@o:

this.coronaStatisticsHubConnection.on('StatisticsUp
dated', this.updateCoronaStatisticsState.bind(this));

dmi3gdmwo  3mo Back end-bgob dowgdmwo
'StatisticsUpdated’ 99@ymdobgdol Loggdzgubyg ob-
HqdL updateCoronaStatistics g3«969300L. g39b9309L

24900593995 89900920 3565393 JdO:
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districtld: 08 ®s0ombob Id, ®mdgrol 8603369 mdac
2obsbango.

statisticsInfo: o6sbegdmeo 360d3bgemds.

9mb53g9900L 30BaEEmO SLabzolbmzgol update Co-
ronaStatistics ®vbJ30s d0dsMmogl update CoronaSta-
tisticsOnMap-U:

const updateCoronaStatisticsOnMap = (name,
newData) => {

const marker =
this.coronaStatisticsOnMap[name].marker;

const percent =
(newData.coronaStatisticInfo.casesCount /
this.totalCoronaCases) * 100;

const roundedPercent = Math.round(percent);

marker.setlcon(L.divIcon({

html: * ${newData.coronaStatisticInfo.casesCount}",

className:
* ${this.appService.getCoronaStatisticColors(roundedPe
rcent)}’,

iconSize: L.point(40, 40)

1)

const newCoordinates = newData.coordinatesInfo;

this.coronaStatisticcOnMap[name].data = newData;

marker.setLatLng([newCoordinates.longitude,
newCoordinates.latitude ]);

bindPopupToCoronaStatistics(name);

I3

marker.setlcon — 9563960l 30D OHO FmMIoL
249Bsbengds.

marker.setLatLng 06dsbgds gobosbargdls 3mmeéo-
Bo@gdl s®LYdwyer marker-do.

a3Mbgd300L sbstBgbo Bsfjoeo 0a039s, Mog Bot-
3960l 9994abol 3bd30sdo, 08 goblibgsggdom, MHmA of
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Abstract. The coronavirus pandemic has significantly changed a person's life and almost all areas of his activity.
One of the organizations whose activities are directly related to the management of the pandemic is the Emergency
Management Center 112. It is actively involved in the process of managing the coronavirus and has been working in
a special mode for more than a year to provide timely and highly qualified services to every citizen.

Covid-19 monitoring system developed at the 112 Emergency Management Center is described, whose real-time
stability has been compromised by the increasing number of incoming calls during the pandemic. Consequently, a
new functionality has been created, the purpose of which is the optimal geographical distribution of ambulance
crews. The article discusses the front-end part of this functionality. It also describes the process of integrating maps
into the application, which results in the transformation of the desired data into map layers and visual representation.
The application shows the number of Covid-19 cases along with an additional text. An example of Covid-19 cases

map is shown. The illustrations are provided showing the statistical data of both current days and past period.

Keywords: Angular technology; call center; data processing; front-end application; Google Map; open source

library.
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yausepcuret, I'pysus, 0160, Téurucu, yi. M. Kocrasa, 77
E-mail: a.kobiashvili@gtu.ge

Hopap Jlapumamsuim JemaprameHT  SKOHOMHYecKOH  MH(OpMaTHKM, [DysSMHCKMI  TeXHHYeCKH
yausepcuret, I'pysus, 0160, Téurucu, yi. M. Kocrasa, 77
E-mail: nodo619@gmail.com

Penensentsr:
E. BaparamBunu, mpodeccop dakxynbrera 6usHec-rexsonoruii I'TY
E-mail: e.baratashvili@gtu.ge
M. Kuknapgze, mpodeccop daxyapreTa HHGOPMATUKU U CUCTEM yIpasaeHus ['TY
E-mail: m.kiknadze@gtu.ge

Amnnoranus. [TangeMus KOPOHABUPYCA CYIECTBEHHO M3MEHNIA )KU3Hb Ye/I0BEKa U IPAKTUIECKH Bce cepsl ero
nearensHoctd. OFHOM M3 OpraHU3ALNM, AeATeTbHOCTh KOTOPOH HANpAMYIO CBA3aHA C yIpaBJeHHeM IaHZAeMUel,
apngeTca LleHTp ympaBieHUs B Upe3BBIYAMHBIX cuTyanuax 112. OH akTHBHO y4acCTBYeT B IIpOIlecCe YIIPaBIeHUL
KOPOHABUPYCOM U 60Jiee Tofia paboTaeT B CIIEIATIPHOM PEXUME IJIT OKa3aHUA CBOeBPEMEHHBIX U BBICOKOKBaIU(HU-
I[MPOBAHHBIX yCIYT KAXJOMY TPOKIAHUHY.

OmnucsiBaetcs cucrema MouuTopunra Kosua-19 caydaes, paspaboTaHHaA B IEHTPe YIIPaBIeHH Ype3BEIIa i HBIMU
cuTyauusaMu, B 112, cTaGUIBHOCTD pabOTHL B PEXXUMeE PeabHOr0 BpeMeHU KOTOPOTO OKAa3auach IIOZ YIpo30i u3-3a
yBeIUdYeHHs KOJTUYeCTBa BXOAAIIUX 3BOHKOB BO BpeMs maHfAemuu. CiefoBaTesnbHO, CO37aH HOBBIH (QyHKIMOHAT,
I[eJIb KOTOPOTO ONTHMAJIbHOe TepPPUTOPHANbHOE paclpeseseHue Gpuras CKopoi momomu. B craTse obcyxmaeTcs
Front-end wacts mamHOTO dyHKIuOHama. OmUCHIBaeTCA TPOIECC MHTETPAllMM KapT B alIIMKAllUM, KOTOPBIH
IPUBOJUT K IPeobpasoBaHUIO TpeOyeMBIX JaHHBIX B CJIOM KapThl M BHU3yaslbHOe IpecraBieHue. [IpunoxeHnue
IIOKa3bIBaeT KOJIUYeCTBO ciry4aeB KoBuza BMecTe C JOIOTHUTETBHBIM TeKcTOM. IlokaszaH mpumep kaprtsl KoBupz
crydaeB. JlaHbI MTIOCTpAaniuy paGoTHI ANILIMKAIIMY, TIOKa3bIBAIONIe CTATHCTHYECKUe JaHHbIe KaK TeKyUIero THL,

TaK ¥ IIpoIIeAuiero mepuoaa.

KiriogeBbie c10Ba: komni-ueHTp; GUGIMOTEKA C OTKPBITHIM HCXOLHBIM KOZOM; KapTsl ['yrir; TexHonorus Angular;

obpaborka msaHHbIX; Front-end npuioxeHue.
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Abstract. (...... ) Modern automated technology process control systems and the chances of attacks on them are
examined in this article. It studies worm virus, Stuxnet, and its detection at the Bushehr Nuclear Power Plant. It also
analyzes ways of carrying out attacks on critically important objects, and provides analytical tools for the security of
technological process systems. The ways for discovering nodes compromised by the Stuxnet virus are proposed. The
article considers technological network of typical topology and its typical vulnerabilities; it analyzes the Modbus

protocol, the routing system, and passwords on Cisco routers.
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Amnanus 6e301macHOCTHA COBpPEMEHHBIX aBTOMATHU3NPOBAHHBIX CHCTEM YIIpaBJI€HHN A

TeXHOJOTHYeCKMMH IIpoljeccaMu: aTaka Ha 06sekT SCADA
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Awmnoranud. (...... ) B crathe paccmaTpuBalOTCA COBpeMeHHBIE aBTOMAaTH3MPOBAaHHBIE TEXHOJIOTHYECKHE
CHCTEMSBI yIIpaBJIeHUs IPOIeCCOM U BEPOATHOCTh KubepaTak Ha HUX. M3ydaercs BUpyc Stuxnet u eTo OGHapyKeHHe
Ha bymrepckoit aToMHO#l 3eKTpocTaHIMY. Takke aHAIU3UPYIOTCA CIHOCOOBI COBEpLIEHMSA HalaZeHHi Ha KPUTHU-
YeCKH BaXKHbIe OOBEKTHI U IIPeZOCTaBIAIOTCA aHATUTUYeCKIEe HHCTPYMEHTSI IJ11 obeclieyeHIA 6e30IaCHOCTH CHCTEM
TeXHOJIOTUYEeCKUX IIpoueccoB. IIpenmoskeHbl CIIOCOGBI OGHAPYXEHUS Y3JI0B, CKOMIIPOMETHPOBAHHBIX BUPYCOM
Stuxnet. Bosee Toro, B craThe paccMaTpHUBAeTCA TEXHOJOTMYeCKas CeTh THIIMYHOH TOIOJIOTHMU U ee THIIMYHEIe

ys3BUMOCTH; aHanu3upyetcs mpotokosx Modbus, cucrema MapirpyTusanuy u maposnu Ha MapupyTusaropax Cisco.

Kiouespie cioBa: AEC «Bymep»; 6e30macHOCTh COBPEMEHHBIX aBTOMATHSUPOBAHHBIX CHCTEM YIIPABIEHUS
TEXHOJIOTUYEeCKUMH IIpolieccaMu; BUpyc Stuxnet; mapurpyrusatop Cisco; mpotoxosn Modbus; maponu; cucrema
mapupyrusanuu; SCADA.
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An Overview of Hydrogeological Works at Nabeghlavi Mineral Water Deposit and
Replenishment of the Natural Resources of the Deposit by Atmospheric Precipitation
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75 M. Kostava str.
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Abstract. Mineral waters are very important resources of the country. Their moderate consumption and protec-
tion is possible through sustainable and efficient management.

The paper presents an overview of hydrogeological works carried out on the Nabeghlavi carbonic mineral water
deposit. Information on calculation of the natural resource replenishment coefficient with atmospheric precipitation
based on the hydrogeological and meteorological data and characterization of geological-technical condition of
exploitation drill holes is described.

Coefficient of replenishment of the Nabeghlavi mineral water resources with infiltrated atmospheric precipi-
tation has been determined by Darcy’s method. According to the reference historic data, back in 1986, the magnitude
of the coefficient was 25,307 m3/ day, whereas in 2000-2020 it has equated 28,125 m?%day. Conventional average of
these values made 26,715 m?%day, which is 90 times higher than the current approved operating reserve (296 m%day)

of the deposit.

Keywords: debit; drill hole; mineral water; Nabeghlavi; natural resource.
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O6o03penue rugporeosorndeckux pabor Ha HabermaBckoM MecTOpOX/ieHNe MHHEPATBHbIX BOJ,

¥ 06eCIeYeHHOCTh eCTeCTBEHHBIX PeCypCoB MECTOPOXEHUA 3a CIET aTMOC(l)ePHLIX 0CaaKOB

Axaku Marnakenuaze  JemapraMeHT NPUKIaZHOM TeONOTHH, ['DySHHCKHH TEeXHUYECKUH YHHUBEPCHUTET,
I'pysus, 0160, T6unucu, yn. M. Kocrasa 75
E-mail: akakimaglakelidze777 @gmail.com

Penensentsr:

M. Mapgamosa, mpodeccop ropHo-Teosorudeckoro paxynasrera I'TY

E-mail: m_mardashova@gtu.ge

A. JIxxramazse, JOKTOp HayK TeOJOTHUHM, TJIABHBIH THIPOTEOJ]OT M HAYaIbHUK OTAena rugporeosoruu 00O
«'amma Koncamtuar»

E-mail: avtandil51 @mail.ru

AmnnoTanua. MunepanbHble BOABI O4eHb BAXKHbIE PECYPCHI CTPaHBbL. VX yMepeHHOe ToTpe6IieHre U 3a1UTa BO3-
MO>XHBI 61aT0Zjaps yCTONYUBOMY U 3P )eKTHBHOMY YIIPaBIEHUIO.

B pabore mpencraBieHo 0603peHNe TIPOBEZEHHBIX THAPOTeonorndeckux pabor Ha HabermaBckom MecTOpoXxze-
HUe YIJIEKUCIBIX MUHEPAIbHBIX BOA. Ilo JaHHBIM T'MAPOre0JOrHNYeCKUX U METeOPOJIOTMYECKHX IIOKasaTeseil pac-
cunuTaH K03hGUINEHT 00eCIIeYeHHOCTH eCTeCTBEHHBIX PecypcoB aTMOC(HEpPHBIMU OCaAKAMU, TaKXKe, OXapaKTepH-
30BaHO Te0JIOTO-TeXHUYEeCKOe COCTOSHUE DKCIUTYaTallMOHHBIX CKBAXKUH MEeCTOPOXAECHMU.

KoadduimeHT obecrieaeHHOCTH eCTECTBEHHBIX PECYPCOB MECTOPOXKIEHUS aTMOCGhEPHBIMY OCaZKaMH PACCIUTAH
merozoMm Japcu. JlanHas BendnHA 10 JaHHBIM GOHZOBBIX MaTepuasoB B 1986 roxy cocrasiana 25 307 m%/cyTku, a
o garubM 2000-2020 rr. oHa cocTtaBuia 28 125 M3/cyTKu, YTO IpeBhILIAET yTBEPXKAEHHBIE 3aI1aCOB MECTOPOXKAEHUA

(296 m3/cyTxu) B 90 pas.

KJIIO‘-IeBBIe CJIOBa: ,II;e6I/IT; €CTECTBEHHBIE PECYPChI; MUHEDA/IbHAA BOJA; HaGernaBH; CKBa’>XWHA.
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Hydrochemical Characterization of Nabeghlavi Underground Mineral Waters

Akaki Maghlakelidze Department of Applied Geology, Georgian Technical University, Georgia, 0160, Tbilisi,
75 M. Kostava str.
E-mail: akakimaglakelidze777 @gmail.com

Reviewers:

M. Mardashova, Professor, Faculty of Mining and Geology, GTU

E-mail: m_mardashova@gtu.ge

A. Jghamadze, Doctor of Geology, Chief Hydrogeologist and Head of Hydrogeology Department at “Gamma
Consulting” Ltd

E-mail: avtandil51 @mail.ru

Abstract. Georgia is rich in groundwater deposits, which renew over time and are characterized by the best
indicators of water quality and a stable regime. Groundwater is one of the main natural productive forces of Georgia,
which plays an important role in the economic development and export industry.

During 2015-2020, chemical composition of the Nabeghlavi mineral waters has been studied by the means of the
modern unified methods. Almost all data from previous chemical analyzes have also been retrieved and
systematized/collated.

Using mathematical statistical analysis, the maximum, minimum, and mean arithmetic values of the major and
specific components of water and the empirical deviation from the arithmetic mean have been calculated. Though
comparison of the recent and historic data on chemical composition, based on the results of statistical analysis of the
major ions, the natural fluctuation limits of the waters and stability of waters from all exploitation drill holes have
been shown.

According to the chemical composition and total mineralization there are three groups of waters in fresh and low
mineralized category. It is shown that chemical composition of water from all exploitation drill holes meets
requirements for the natural mineral water category, both the normative document of Georgia and directive of the

European Commission.

Keywords: drill hole; hydrochemistry; mineral water; Nabeghlavi.
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FI/I,Z[POXI/IMI/I‘-IGCKaH XapaKTEepHCTHUKa II0A3€MHBIX MUHEPATBHBIX BO/, Hab6ernasu

Axaxu Marnakemmuaze — /JlemapraMeHT IIPUKIaZHONM TeOJOTMM, ['PySHMHCKUH TeXHUYECKUH YHUBEPCUTET,
I'pysus, 0160, T6unucu, yn. M. Kocrasa 75
E-mail: akakimaglakelidze777 @gmail.com

Peremsentsi:

M. Mapzgamosa, mpodeccop ropao-reosorndeckoro paxyuasrera I'TY

E-mail: m_mardashova@gtu.ge

A. Jlxxramaz3e, ZOKTOp HAyK TeOJOTHUHM, [JIABHBIH THPOTE0]IOr X HAYaabHUK OTAena ruaporeosoruu 00O
«['amma Koncantusr»

E-mail: avtandil51@mail.ru

AmnoTamua. ['pysusa Gorara sajexxaMH IOA3€MHBIX BOZ, KOTOpPbIe BO30OHOBJIAIOTCA CO BpeMeHEM W
XapaKTepPU3YIOTCA IYYIUIMMH IOKa3aTeIIMU KaueCTBa BOJBL U CTAGMIBHBIM pexkuMoM. [lofzeMHbIe BOABI — OZHA U3
OCHOBHEBIX €CTeCTBeHHBIX IPOM3BOHUTEIBHBIX CHII I'py3nn, 3aHUMAOmas BAXKHOE MECTO B SKOHOMUIeCKOM PasBUTUU
Y 9KCIIOPTHOM OTPaciIH.

B 2015-2020 romax mpu IOMOIIM COBpEMEHHBIX YHUGMUIIMPOBAHHBIX METOJOB C YCIIEXOM HKCCJIeNOBaJICT
XMMUYeCKUI cocTaB MuHepambHbIX Boj, HaGermapu. Taxoke HaiifieHBI M CHCT€MaTH3MPOBAaHBI IPAaKTHUYECKHU BCe
IaHHbIe PaHHee ITPOBeJeHHBIX XUMUYeCKUX aHauu3oB. C HCIIOIh30BaHMEM MaTeMaTUYeCKO-CTATUCTUYECKOTO aHa-
Ju3a BBICYMTAHBl MaKCHMaJIbHBle, MUHHUMAIbHBIe U CpefHHe apubMeTHdYeCKHe 3HAYEHMS, OCHOBHBIE W
crnenuduyecKre KOMIIOHEHTHI BOJZHOTO COCTaBa, a TAKXKe €ro SMIIMPHYeCKasd IIOTPELIHOCTh OT CpefHeH apu-
pmeTHIeCcKOil BeTUIMHEL.

IIpu cpaBHeHUHU CTapBIX M HOBBIX JAHHBIX XMMHYECKOTO COCTaBa, HA OCHOBAaHUU CTaTUCTUYECKOTO aHAIU3a OC-
HOBHBIX MOHOB IIOKa3aHa eCTeCTBeHHAasA (IIIOKTyallsa BOGHBIX U3MEHEeHHU I U CTaOUIBPHOCTD BCEX DKCILTYaTallHOHHBIX
CKBaXXUH.

Ilo xuMHUIEeCKOMY COCTaBy U OOLIei MUHEPAIU3aI[UK BbIJeIeHbl TP TPYIIIHL, 10 KaTerOpUAM cjabasd U HU3Kasd
MUHepaTU3aIu.

IToxazaHO, 4YTO XMMHYECKUH COCTAaB BCEX DKCILIYaTAllMOHHBIX CKBAXKUH COOTBETCTBYyeT TPeOOBAHUAM HATypasb-

HBIX MIHEPAJIbHBIX BOJ, KaK II0 HOPMAaTHBHEIM JOKyMeHTaM B ['pysun, Tak u o gupextusaM EBpoxomuccum.
KiroueBbie c10Ba: 1e6ut; ecTecTBEeHHBIE peCypCHl; MUHepanbHas BoAa; Habernasn; ckBakuHa.
306bogrgob mstomo 11.10.2021

d9dembigemol ostowo 18.10.2021
b9emdefgtoemos osbsdg s 28.12.2021
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Amnnorarua. lubdepenumansusie ypasHeHus, paspaboTanuse Y uabamMoM JlaHaecTepoM A G0eBBIX MOJENeH,
JI0 CHX TIOp MCIOJIb3yIOTCS BOEHHBIMY TeOPeTHKAaMU B TPaJUIIMOHHBIX F aCHMMeTPHYHBIX BOiHaX. B cTaThe paccmat-
pHBaeTCs aCHMMETPUYHAs CUTyalys, BOSHUKAIOIAs B Y3KUX BBIXO/IaX Ha II0JIe 60, I/le HEBO3MOXXHO COCPeZOTOYUTh
BCIO OTHeByI0 Momb. Ha ocHoBe nmpuMeHeHMs ypaBHeHHA JlaHYecTepa ompeieieHO, 9TO JJId JOCTHKEHU IIapuTeTa
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Abstract. The history of the society development and its scientific and technological progress is constantly
correlated with the history of wars. The desire to raise a person’s standard of living, the rapid pace of life and the
aspiration to its high quality have always depended on inventions, technological innovations and the continuous
process of development. Military science and the military industry are no exception.

The importance of using modern technologies and precision intellectual weapons in a 21st century war is
discussed. The issue of reconnaissance drones and the kinetic-strike capability of drones in combat is highlighted, as
well as their support by space-based systems. This opened a new era in the art of modern warfare and pointed to the
transformation of modern warfare. The article discusses features that have actually emerged in combat in airspace
and cyberspace. All the challenges and problems that accompany military decision-making process are shown in the
synthesis of these actions. The role and significance of reconnaissance and fighter drones in modern large-scale or
local combat operations, especially for a small country like Georgia, are also discussed.
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Bausaumne COBpPEMEHHDBIX TEXHOJIOTH Ha 60eBbIe M BOEHHEIE pemeHut

Hoceb JlemapraMeHT TEXHOJOTHM TPAKJAHCKOTO M IIPOMBINIIIEHHOTO CTPOWUTENIBCTBA U
ABCaJDKaHHIIBIIA CTPOUTENBHBIX MaTepUaloB, I pysuHCcKkuil TexHuuyeckuil yHuBepcureT, I'pysus, 0160,
T6unucu, yn. M. Kocrasa 68°

E-mail: sosoavs@gmail.com

Penensentsr:

M. Canuxmupse, maiiop, mpodeccop VHCTHTyTa CTPOUTE/NBCTBA, CIIEIUANBHBIX CHUCTEM U HUH)XXEHEPHOTO
obecrnevenus I'TY

E-mail: m.sanikidze@gtu.ge

T. Illy6manse, remepan-maiiop B orcraBke, mpodeccop VHCTHTyTa CTpPOMTENBCTBA, CIIEIMATBHBIX CHUCTEM U
HUHXeHepHoro obecrnevyerus I'TY

E-mail: shubladze.tengiz@gmail.com

Amnnorarua. Vcropus pasButrs 00WECTBa U €0 HAYIHO-TEXHUYECKOTO IIPOrPecca HAXOAUTCS B IIOCTOSHHON
KOppelIillud C HCTOpHeil BoiH. JKenaHue HMONHATH >KU3HEHHBIH YPOBEHBb 4UeJIOBeKa, OBICTPBINA TEMII JKUZHU U
CTpeMJIeHHe K ee BBICOKOMY KadueCTBY, IIOCTOSHHO 3aBHUCEJIO OT HM300peTeHMi, TeXHOJOTHYEeCKUX HOBIIECTB U
HeIIPepHIBHOTO IIPOIlecca PasBUTHA. B 3ToM IUTaHe He cTajia HCKJIIOYEeHUEM UM BOEHHO-TeXHHYeCKasd HayKa, u cdepa
BOEHHOH IIPOMBIIIIEHHOCTH.

B sT0it craThe 06CYyXJaeTcs BaKHOCTb HCIIOJIB30BAHUA COBPEMEHHBIX TEXHOJIOTMI M BBICOKOTOYHOTO WHTEJ-
JIEKTYaJIBHOTO OPY>XUsI B yCIOBUAX BoiHBI 21 Beka. O6Cy»kAaeTcs BOIIPOC O APOHAX Pa3Be/bIBaTEIFHOTO XapaKTepa
U O IPOHAX CO CIIOCOGHOCTBIO K KMHETHYECKUM yJapaM B O0eBBIX JeHCTBUAX; TAKXKe, O X IO Jep>KKe CUCTeMaMu
KOCMUYECKOTO 6a3MpOBaHMA. JTO OTKPBLIO HOBYIO SIIOXY B MCKYCCTBE COBPEMEHHOM BOMHBI M yKa3aJ0 Ha TPaHC-
(dopMaInuio COBpeMeHHOH BOMHBI. B cTaThe 06CYXZAIOTCA OCOGEHHOCTH, KOTOPBIE PEeaabHO IIPOABUINCH B XOZe
60eBBIX ZefCTBUIl B KHMOep U BO3LYLIHO-KOCMHYECKOM IIPOCTPAHCTBe. Bce BBI3OBEI U IIPOGIEMBI, KOTOpEIE COIIPO-
BOXK/IAIOT ITPOIECC IPUHATHS BOEHHBIX pellleHUH, II0Ka3aHbl B CHHTe3e 3TUX JeficTBuil. Takxe, B cTaThe 00CYyKIaeTcs
POJb ¥ 3HAUEHUE Pa3sBeJbIBATEIbHBIX M HCTPEOUTEIBHBIX OECIIUIOTHBIX JIeTaTeIbHbIX allllapaToOB B COBPEMEHHBIX

KPYITHOMACIITaGHBIX UK JTOKAJIBHBIX G0€BBIX AEHCTBUAX, OCOOEHHO IJIf TaKOH HeGOJIBIION cTpaHsl, Kak ['py3nus.

KiriogeBbie c1oBa: aspokocMudeckas cucTeMa; 6eCIIMIOTHBIE TEXHOIOTMH; APOH; KOCMUYECKOe IIPOCTPAHCTBO;
TeXHOJIOTHYecKas BOHHa.
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Diamond Grinding Technology of Flexural Strength Test Pieces of Super hard, Brittle,
Composite-ceramic Materials and Technological Equipment

David Butskhrikidze Department of Industrial Technology of Mechanical Engineering, Georgian Technical
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Abstract. At the present stage of the revolutionary development of technologies, scientists from the leading
countries of the world are working intensively to create qualitatively new materials whose physical-mechanical,
electrical, thermal or other properties far exceed the basic constructions, armament or other metals used. Such
materials are surface, brittle, composite ceramic materials (based on oxide and carbide ceramics, state-of-the-art
surface compositions, polycrystalline diamond + Si +SIC and etc.).

A progressive process for diamond grinding test samples from composite ceramic materials to determine the
bending strength is discussed. The proposed technological process is based on an original and effective method for
polishing the flat surfaces of articles made of difficult-to-process and composite materials - low-temperature
precision grinding (LPG). Based on the results of many years and multilateral studies in the field of diamond
processing of various non-metallic, composite and ceramic materials, optimum conditions for diamond polishing of
mentioned materials have been determined and recommended. Technological equipment and equipment for

processing composite and ceramic materials are also disclosed.

Keywords: bending strength; composite-ceramic; diamond processing; super solid; test sample.
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Texnonorua anmasHoO# 06pabOTKU TeCTOBBIX 00pa3sI[OB U3 CBEPXTBEP/bIX, XPYIIKHX,
KOMIIO3UIIMOHHO-KepaMH9eCKHX MaTepPHAIOB IJIf ONpefeIeHNs IIPOYHOCTH Ha U3TUO U

TE€XHOJIOTHYECKasda OCHACTKa

Jasuz Bynxpukuzze JlemapTaMeHT IIPOM3BOACTBEHHBIX IPOIECCOB MHXXEHEPUHU MEXaHUKHU, |Py3MHCKHUIL
TeXHUYeCKui yHuBepcuret, I'pysus, 0160, Téunucu, yia. M. Kocrasa 68
E-mail: d.butskhrikidze@gtu.ge

PeriensenTsr:
T. Uxaupaze, mpodeccop dakynbTeTa TpaHCIIOPTA ¥ MauTuHOCTpoeHuA I'TY
E-mail: tengizchkhaidze@mail.ru
M. TanaxBazze, mpodeccop daxynpreTa TpaHCIOpTa U MamuHOCTpoeHUs ['TY

E-mail: m.talakvadze@gtu.ge

Amnoramua. Ha coBpeMeHHOM 5Tame peBOMIOIMOHHOTO Pa3BUTHSA TEXHUKH W TEXHOJOTHH yYeHbBIE BeLyIIUX
CTPaH M¥pa MHTEHCHBHO pabOTaiOT HAJ, CO3JAHMEM KaYeCTBEHHO HOBBIX MATEPHUAIOB, (DUSHKO-MeXaHMYECKUe,
JJIEKTPUYECKHUE, TEPMIYECKUE WIN APYTHe CBOMCTBA KOTOPHIX 3HAYMTENBHO IIPEBOCXOAAT 6a30Bble KOHCTPYKIWH,
BOOPY}KeHI/Ie nin I,Zprl"I/Ie I/ICHOJIBBYGMLIG MeTaJUIhl. TakuMu MaTe€pHaJIaMUu ABJIAIOTCA IIOBEPXHOCTHBIE, XpyHKI/Ie,
KOMIIO3MI[IOHHO-KepaMUYeCKre MaTeprasbl (Ha OCHOBE OKCHUIHOW M KapOWIHOM KepaMUKH{, HOBENIINX IIOBEpX-
HOCTHBIX KOMIIO3HIIMIA, OTHKpHcTammmdeckoro anmasa + O +SiC u . 1.).

B pabore mpuBefeH IIPOTPECCUBHBIM TEXHOJOTMYECKHUM IIPOIECC aJMasHOro uLTM(OBAaHUS TECTOBBIX
(I/ICHBITyeMLIX) 06p33HOB 13 KOMIIO3MIVOHHBIX-KE€PAaMHUY€CKUX MAaTE€PHAJIOB AJId OIIpEeAe/I€eHNA IIPOYHOCTH Ha I/I3I'I/I6.
B 0CHOBY IIpe/IJIOXKEHHOTO TEXHOJIOTUIECKOTO IIPOLECCa 3a/I0XKEeH OPUTHHAIBHBIH, 9 GeKTUBHBIHA Cr1oco6 aIMasHOro
wrOBAHUS IUIOCKUX [TOBEPXHOCTEH M3JeMuil M3 TPy SHOOOpabaThIBAEMbIX, KOMIIO3UIIMOHHBIX MaTEPUAIOB — HU3-
KoTeMIeparypHoe mpenusronHoe uudosanue (HIII). Ha ocHOBe pe3yisTaToOB MHOTOJETHUX ¥ MHOTOCTOPOHHUX
WCCIefOBaHUM B 00IaCTH aaMa3HON OOGPaGOTKY Pa3IWYHbIX HEMETaUIMYECKUX, KOMIO3UIIMOHHO-KepaMUIeCKUX
MaTepHajaOB OIIpeneseHbl 1 PEKOMEHZ0BAHbI OIITHMAaJIbHbBIE YCJIOBI/IFI dJIMAa3HOTO H.UII/I(I)OBaHI/IiI yHOMfIHyTBIX MaTe-
puanos. Taxke IpUBeeHBI TEXHOJIOTUIECKOe O0OPYZOBaHME M OCHACTKA AL 00pabaThIBAaHUSA KOMIIO3HIIOHHO-

KepaMHN4I€CKHUX MaT€pPHaIOB.

KiroueBsie ciroBa: anvasHas 06paGoTKa; KOMIIO3MIMOHHO-KEPAMUIECKHH; IPOYHOCTD Ha M3rHG; CBE PXTBEPbIH;
TECTOBBII 0Opasell.
8sbboenzol omstowo 17.06.2021
d9dcmbigemol ostGowo 24.06.2021
b9 dmfgeoemos sbsdg s 28.12.2021
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Special Device for Diamond Grinding of the Backup Surfaces and Perimeter of Articles from Non-
metallic Ceramic Materials

David Butskhrikidze Department of Industrial Technology of Mechanical Engineering, Georgian Technical
University, Georgia, 0160, Tbilisi, 68* M. Kostava str.
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Abstract. In developed countries, material scientists are working intensively to create high-strength (metallic)
technical ceramics. If such a material is created, it will be possible to manufacture such parts of power units
(transmissions) of cars as shafts, turbines, etc. In the future, the latest composite ceramic materials with unique
properties will gradually replace metals in the production of machine parts.

Special device for diamond grinding of articles from composite, non-metallic, brittle materials (technical ceramics
on the base of SiC, Al2Os3; polycrystalline diamond, composite — 57 + SiC'+ diamond etc.) is a universal flat grinding
machine that enables to grind with high productivity both supporting main surfaces and lateral side surfaces —
perimeter of an article of prismatic shape.

It is also possible to grind substrates of other configurations — round, oval, etc. Grinding depending on sizes of
articles can be done of both single and group of articles. The grinding takes place by the means of spring feeding of
the article by pneumatic system that enables to prevent breakage of articles from brittle non-metallic materials in

process of machining and obtain maximum high quality of the machined surface.

Keywords: ceramics; composite; device; diamond grinding; superhard.
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CHell;PIaJILHBIfI CTaHOK [JI1 aJIMa3HOTO H.UII/IQ)OBaHI/IH OIIOPHBIX HOBePXHOCTeﬁ U IIepuMeTpa IUIUT

M3 TEXHUYECKOU KepaMHUKH

Jasuz Bynxpukuzze JlemapTaMeHT IIPOM3BOZCTBEHHBIX IIPOLECCOB HHXXEHEPHM MEXaHUKHU, | PysHHCKUI
TeXHUYeCKui yHuBepcuret, I'pysus, 0160, Téunucu, yia. M. Kocrasa 68
E-mail: d.butskhrikidze@gtu.ge

PeriensenTsr:
I'. XBuuns, mpodeccop dakynrpreTa TpaHCIOPTA M MaIMHOCTpoeHH I'TY
E-mail: givil949@mail.ru
B. Kupus, accorunpoBaHHbIH Tpodeccop daKyIbTeTa TPAHCIIOPTa U MaUTHHOCTpoeHuA I'TY
E-mail: v.kiria@gtu.ge

AnnoTanud. B pasBuThIX CTpaHax MarepuasOBebl MHTEHCHBHO pabOTAlOT HAJ, CO3/AHMEM BBICOKOIIPOYHOMN
(MeTamnuyeckoif) TeXHUYECKOH KepaMUKU. B ciydae cosfaHHA TaKOTO MaTepuaga MOXHO OyZeT M3TOTaBIMBATH
TaKMe JeTajy CHJIOBBIX arperaToB (TpaHCMUCCHIT) aBTOMOGMIIEH KaK: Bajbl, TYpOUHEL U T. A. B 6yaymem HoBelimme
KOMIIO3UIIMOHHbIe KepaMHYeCK/Ue MaTepHabl ¢ yHHKAJIBHBIMA CBOMCTBAMU IIOCTEIIEHHO BBITECHAT METAJLIBI B
IIPOMU3BOJICTBE AeTaled MallnH.

IlonyaBrOoMaT nj1a anMasHOro NLIMGOBAHUA H3ZEIUN U3 KOMIO3UIIMOHHBIX, HEMETA/UIMYECKHX, XPYIKHX
MarepHajoB (TexHuveckas Kepamuka Ha 6asze SiC, AlOs; monukpucraiindeckuil anmas, kommosur — Si+SiC+
anMas ¥ [p.) ABIAETCS YHUBEPCAJIBHBIM ILIOCKO MITM(OBAJIBHBIM CTAHKOM, KOTODBIHM II03BONAeT 06paboTaTh C
BBICOKOI TIPOM3BO/IUTEIPHOCTBIO KaK OITOPHbIE — OCHOBHBIE IIOBEPXHOCTH, TaK U GOKOBBIE IIOBEPXHOCTU — IEPUMETP
u3genus IpusMatudeckoil popmsl. Taxxke uMeeTcS BO3MOXXHOCTh 06pabOTKU IOZAJIOXKEK APYTUX KOHPUTYpauui —
KpYIJble, OBaJbHBIE U Ap. MOXHO IPOU3BOAUTH 0OPabOTKY KaK eIMHUYHOTO U3TENUd, TaK U TPYIIHl U3LeIHil B
3aBHCHMOCTH OT UX pa3MepoB. O6paboTka BeAETCA CIIocOO0M IOAIPYKUHEHHOIH ITOJaYy U3/eIHUI THEBMOCHCTEMOH,
KOTOPBIH II03BOJIAET IPeZOTBPATUTH IIOJIOMKHU H3JEIMI U3 XPYIKUX HeMeTaUIMYeCKUX MATepHaJoB B IIpolLecce

O6Pa6OTKI/I U IIOJIYyYUTHh MaKCHMaJIbHO BBICOKOE€ Ka9€CTBO O6Pa60TaHHOfI IIOBEPXHOCTH.

KiroueBsie coBa: anmasHoe mnoBaHne; KEPAMUKA; KOMIIO3UT; CBEPXTBEPABIN; CIIe[UaTbHbIN CTAHOK.
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Guidelines for Authors

Collection of Academic Works of Georgian Technical University is a multidisciplinary quarterly refereed

periodical included in Index Copernicus International.

An article (accepted in Georgian, English or Russian) is published in the original language;

The number of authors of an article should not exceed three;

Authors should submit original copies of one or more articles for publication to the publishing house or send
scan versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles

from the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
—  In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

—  Use ZIP or RAR file compressors in case of large files to attach.

The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;
The collection of works of GTU is a non-commercial publication and running the articles of our researchers and
for PhD students is free of charge;

According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees
at the University, should make the preliminary payment by cash or transfer to have their paper published (10
GEL per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews
and a reference by the organization’s academic board on publishing the article in GTU collection of scientific

papers). “Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank details: LEPL Georgian Technical University; organization’s identification number 211349192;

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGEZ2; Account number:
treasury code 708977259.

How to form an academic article:

o The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
e Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Sylfaen, font size - 12 pt;

¢ For English and Russian texts: font - Sylfaen, font size - 12 pt.
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The accompanying information to the article should include:
e Universal Decimal Classification (UDC)
¢ Information about the author(s) and reviewers in Georgian, English and Russian:
— Full name, academic title, email and phone number of each author;
— Department, full name of organization — place of employment of each author, area/town, country;

— Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

e An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only
source of information about the content of an article and results of the research conveyed by it. An abstract
therefore defines the reader’s interest towards the article and possibility of further outreach to the author for
the full text, etc.

An abstract should be:
—  Informative (free of generalized terms and statements);
—  Original (with quality translations in English and Russian with the proper application of terminology);
—  Specific (conveying the core content of an article);

—  Properly structured (consistent with the research results given in the article).

An abstract should contain:

— The subject, topic and objective of an article (indicated in case if these are not clear from the title);

— Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);

— Research results;

— Area of application of research results;

— Conclusion.

¢ Key words sorted by alphabet (Georgian, English and Russian);
e Sections should be outlined Introduction, Main Part and Conclusion;

e Digital version of drawings or images in any graphic format, resolution 150 dpi;

e Reference
— By the recommendations of Databases of International Scientific Journals the number of references should

be no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in
English, name of the source (journal, collection of works, conference materials) — with transliteration (original

language of the article should be indicated in brackets).
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References (sample)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian).

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis

Proceedings. N18 2014. Tbilisi (In Georgian).

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
e Two reviews (see the sample at)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx
e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.

Notice to Authors

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example
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K cBegmenmio aBTopos

COOpHMK HAaydYHBIX  TPYZOB I['DY3MHCKOrO TEXHWYECKOTO VHHBEPCUTETa SBISETCS eXeKBAPTAIbHBIM
MyJIBTUAUCIMUIIMHADHBIM  pedepupyeMbIM I€pUOZMYECKMM M3JaHUEM, KOTOPOe 3aperMCTPUPOBAaHO B
MeX/yHaponHoi 6ase 51eKTpoHHBIX JaHHBIX _ Index Copernicus International.

e Crarbu (IPUHUMAIOTCA Ha TPY3UHCKOM, aHTJIMHCKOM, PYCCKOM f3BIKaX) IIyGIMKYIOTCA Ha A3bIKE OPUTHHAJIA.

¢ KomnuecTBo aBTOPOB CTaThH HE JOJKHO IIPEBBIIIATS 3.

e ABTOp MOXeT IpefOCTaBIATh IJIA IyOIMKaUUK B lI3maTeIbckOM AOMe WM IIO 3JIEKTPOHHON moduTe (Ha

cremytomuii agpec: sagamomcemlosakhli@yahoo.com) ogay mau HeckoIBKO CTaTel, a TaKXKe B CKAHUPOBAH-
HBIX (aiiax COMYTCTBYIOIIYIO ZOKYMEHTALIUIO, HO B OJHOM HOMEpE MOTYT GBITh OITyGINKOBAaHBI TOIBKO ABE

paboTsr.

* Bcayvae craTeH, IpHChLIAEMBIX II0 51, ITOYTE, IIPOCE0a MPELYCMOTPETS CAEAYIOLHE TPECOBAHHA:
- ykaszars B 271. Subject-e HazBaHHe COOpHHKA (TeMA) H QPaMH/IHIO aBTOpA (ABTOPOB);
- HcrIoIs308aTh Attach (mprroxurs Pai);

- B cIy9ae O0IbIIOro obsema Qariia npuMeHuTs apxuBarop (ZIP, RAR).

¢ Crarba fo/DKHA OBITH COCTAaBIeHA TPAMOTHO, C COGIIOfeHIEeM TEPMUHOIOTUN. ABTOP (aBTOPHI) U PelleH3eHTHI
HECYT OTBETCTBEHHOCTb 3a CO/lepyKaHIe U KaueCTBO CTAThH.

o TJlockombKy COOPHHK TPYZOB I'PySHHCKOTO TEXHMYECKOTO YHUBEPCHUTETA ABJIAETCA HEKOMMeEpPYeCKUM
U3JaHUeM, i1 COTPYAHUKOB CTaThH ITyOIMKYIOTCA GeCILIaTHO.

e CoracHo ocTaHOBIEeHHIO akazemudeckoro cosera N°200 (22.01.2010 r.), pusudeckoe IUI0, He ABIAIOLIEECS
COTPYAHUKOM YHHUBEPCHUTETa, i NyOGIUKAIlMH CTaThu B COOPHMKE TPYZOB [O/DKHO 3apaHee BHECTH MU
IePeYCInuTh HeooxomuMyIo cymMy (1 crpanuna crout 10 ysapu) 3a cTaThio U COOTBETCTBYIONIIYIO AOKYMEHTALIUIO
(oBe peueH3uU M HaIpaBleHMe HAYYHOTO COBETA OPTaHM3AI[UU O IyOIMKAI[UU CTaThu B cO0pHUKe TpyzAos I'TY),

IIPHUJIOXXUB CIIPABKY 006 ortate. B rpa(be «HasnavueHnwue omaaTei» ciaenyeT 3alliCaTh «CTOMMOCTD I'[y6JII/IKaIJ;I/II/I CTaTbU».

banrosckue persuzursr ITY: IOpugndeckoe xuro mybxmeroro npasa (FOJIIII); Ipy3sHHCKHE TeXHHYeCKHH
VHHBEDCHTET; HACHTHOHKAHOHHBIH K0Z 211349192; baHk nmpreMa; rocyZapCTBEHHAA Ka3Ha; HA3BAHHE MOy IaTe/IA:

eqHHEIN cYeT KasHEI; ko 6anka: TRESGE22; cver moxydarens: kog xkasHsr 708977259,

ITpeparaem nopamox obOpMIEHHS HAYYHOH CTaThH:
® CTaThA JOJDKHA OBITH IIpe/CTaBIeHa B Halle9aTaHHOM BHZe Ha cTpaHuIe ¢popmara A4, cofiep)XaTh He MeHBIIe

5 crpanur (mons — 2 cMm, nHTEpBaI — 1,5);
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CTaThs BOJDKHA OBITH BhITIONHEHA B Buje daitna doc miau docx (MS Word) u sanucana Ha 11060M MaTHUTHOM
HOCHTEJIE;
IJI TPY3MHCKOTO TeKCTa IpuMeHATs wpudT Sylfaen, pazmep 12;

mpudT AT aHIIUUCKOTO U PycCKOTro TekcToB Sylfaen, pasmep 12;

CraTbs JOIDKHA CONPOBOXKIATECA CleAyiomei nabopManmeii:

xog, Y /IK (YHuBepcanpHas gecaTUYIHAs KIacCUPUKAIIA).

CBenenus o6 aBTope (aBTOpax) Ha IPY3MHCKOM, aHTJIMMCKOM U PyCCKOM fA3BIKaX:

IIOTHOCTBIO MM U (hamMuius aBropa (aBTopoB), E-mail, HayuHas cTeneHb 1 KOHTaKTHBIH TeledOH;
HasBaHUe JlellapTaMeHTa, II0JTHOe Ha3BaHUe OPTaHU3aIIK — MeCTO PaboTHI Ka)XXJOTO aBTOpa — CTPaHa, TOpoJ;

IIOJITHOCTBIO (1)aMI/IJII/II/I 1 MMEHa PELEH3€HTOB, aapec BHEKTPOHHOﬁ IIOYTHI, HAYYHOE 3BaHHE, Ha3BaHNE JeIlap-

TaME€HTa UJIN MeCTa paGOTBI.

K craTtse AOJDKHBI IIPHJIATATHECA:

AHHOTanMA Ha IPYy3HHCKOM, aHITIUHCKOM U pycckoM a3bikax (100-150 cnos). Jrg #HOCTpaHHEIX YHTaTEMEH

dAHHOTaLHd AB/ITE€TCA €JHHCTBEHHBIM HCTOYHHKOM HH¢OPMHIIIIII O pe3yjIpTarax HCC}IB,JOBHHIII?, IIDHBEJE€HHBIX B

COZI€EP>KAHHH CTAaThH. HwmerrO 510 OIIPpEAE/ITET HHTEPEC Y9IE€HOIO K pa60m H, COOTBETCTBEHHO, >KE€/IAHHE Ha4dTh

AHCKYCCHIO C aBTOPDOM, ITO3HAKOMHTBECA C ITOJIHBIM TEKCTOM CTATHEH H T.J.

AHHOTAIIHI ZO/IKHA OBITH:

HHQOpMagHOHHOH (He JODKHA COZEPKaTh OOL[HX CTOB H Ppa3s);

OPHFHHHJIBHOIZ' (HepeBo,q HAa aHTJTHHCKOM H FPY3HHCKOM A3BIKAX JO/DKEH 6bITb Ka YECTBeHHEIIZ, IIpu rmepesojge
CIeAyeT HCIIOIB30BaTh CIIeHAIbHY 0 TEPMHHOJIOIHIO);

cogepKaTeIbHOH (JO/DKHA OTPAXKATs OCHOBHOE COLEPKAHHE CTATHH H PE3YIBTATH HCC/IELOBAHHA);

CTPYKTYPHPOBAHHOH (CI€Z0BATH B CTATHE JIOTHKE OIIHCAHHA PE3Y/IbTATOB).

ZJo/pxHa cozepxars:

IIpeAMET CTAThH, TEMY, LeIb (KOTOPHIE YKA3bIBAIOT B TOM C/Iy4ae, €C/IH 9TO HE ACHO H3 3aI/IABHA CTATBH);
MeT0Z HIIH METOLOJIOTHIO MPOBELEHHOI0 HCCAELOBAHHUA (OIIHCAHHE METOLA HIH MEeTOZOIOTHH IIPOBEZEHHOH
paboTHI 1je1eco06pasHo B TOM CIyYAae, eC/IH OHH BBIAEITIOTCA HOBH3HOH, HHTEPECHBI C TOIKH 3PEHHA JAHHOH
paboTsr);

DE3YIBTATEI HCCIEZOBAHHA;

apear HCIOIb30BAHHA PE3YIbTATOB;

BBIBOJBI;

KJIIO49€BBIE CJIOBA, PACIIOJIOXEHHBIE II0 aJI(baBI/ITy (Ha TPYy3HHCKOM, AHTJIUHACKOM U PYCCKOM }IBLIKaX);
B CTAaThe OOJIXKHBI GBITH BBIZICJICHBI IIOA3daTOJIOBKHU: BBE€AEHNE, OCHOBHAA YaCTh U 3aKJIIOYEHME (BI:IBO,ILBI);

KOMIIBIOTepHbIe BApUAHTHI YepTeXkei nin ¢pororpaduil FOKHEI OBITH BBIIIOIHEHHI B 1I060M rpaduieckomMm
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e dopmare, paspemerrem — He MeHee 150 dpi.

e Jlurepatypa

Ilo pexomeHzanuy 6a3bl JaHHBIX MEXAYHAPOLHBIX HAYYHBIX JKypPHAJIOB, YHCJIO MCIIOJb30BAHHOI JIUTEPATyPhI
JKeJIaTeJIbHO JODKHO GBITh He MeHbure 10.

ITpexcraBngem nopAKok odopMIeHHS B MyOINKyeMO# CTaThe MCII0Ib30BaHHOM JINTEPATyPHI:

Qamunusa u WHHUIMAJIBI BCEX aBTOPOB OJI>’KHBI GBITH BBIIIOJTHEHBI 6yKBaMI/I JIATUHCKOTO aJI(baBI/ITa, T.€. TPAHCIN-
Tepauneﬁ; Ha3BaHHE CTATHH C IIEPEBOJOM Ha AHTJIUMCKUH A3bIK; Ha3BaHHE UCTOYHUKOB ()KypHaHa, C6OPHI/IK3 TPyZaoOB,

MaTepHaIoB KOHGepeHIIUN) — TpaHCIUTepanuel (I3bIK CTATbU YKa3aH B CKOOKax).

Jlureparypa (O6paser)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg butenko20 May, 2009 (In Russian)

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis

Proceedings. N18 2014. Tbilisi (In Georgian).

,ZLJIH IIpeaCTaBI€HNA CTaThH JOJIDKEH GBITH IIPHUJIOXKEH II€EPEYIE€HDb HEO6XO,ILI/IMI>IX AOKYMEHTOB JJIsI COTPYAZHUKOB U

AOKTOPAaHTOB FPYBI/IHCKOI'O TEXHWYIECKOT'O YHHBEPCUTETA:

e 1Be penensuu (cM. oGpaser)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

® BBINKCKA M3 IPOTOKOJIA OTPACIEBOM KOMUCCHHY IO U3AATENBCKOMY Zeiy daxynbrera (cM. oGpasers)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTBI JOJIXKHBI OBITH YAOCTOBEPEHDI II€YATHIO Q)aKyHBTeTa.

ABTOp MOXXeT HCITOTE30BaTE B Ka9eCTBe 00pa3a OFHH H3 IOCTEZHAX HOMEDPOB H3AAHHA.
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