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PHYSICS

PECULIARITIES OF PHASE TRANSITIONS IN THE INDENTATION PROCESSES
OF SI+2AT.%GE OF ALLOY

G. Darsavelidze, K. Shamatava, A. Sichinava, I. Kurashvili, M. Kadaria, R. Abramishvili

(I. Vekua Sukhumi Institute of Physics and Technology, Sokhumi State University)

Resume. Electrophysical and dynamic mechanical properties of the double-side polished (111)
crystallographic orientated plates of CZ grown Si+2at.%Ge alloy have been studied using of hall effect
measurements and Vickers ultra-microindentation method. The dislocation density is 1.104-5.104 cm-2. It is
shown that hole mobility on the polished (111) planes of the test samples is 20-25 % less than the mobility of
the perfect monocrystalline p-Si of similar composition. By increasing the maximum load on the Vickers
indenter from 25 mN to 100 mN, the transitions of the silicon metallic B-Sn phase into amorphous and
metastable Si-III/SiXII modifications have been revealed on the unloading branches of the load-displacement
curves. The analysis of slopes (inclinations) revealed on the unloading branches of the tim-penetration depth
curves shows, that Si-II—Si-III/Si-XII and Si-Il—a-Si phase transitions take place within 2 and 3 s,
respectively, which is in complete agreement with duration of indentation induced phase transisions in silicon
known from the literature sources.

Keywords: dislocation structure; holding time; hole mobility; phase transition; Si-Ge alloy; Vickers
indenter.
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PHYSICS

PHYSICAL-MECHANICAL CHARASTERISTICS OF INDENTATION INDUCED-
PHASE TRANSITIONS IN MONOCRYSTALLINE SI+2AT.%GE ALLOY

G. Darsavelidze, K. Shamatava, A. Sichinava, I. Kurashvili, M. Kadaria, R. Abramishvili

(I. Vekua Sukhumi Institute of Physics and Technology, Sokhumi State University)

Resume. The effect of maximum loads applied to the Vickers indenter, on the elastic modulus and
average contact pressure characteristics for the phase transitions in the 0,5 mm thick double-side polished (111)
oriented plates of the monocrysatlline Si+2at.%Ge alloy has been studied using ultra-microindentation method.
Using a well-known method developed on the basis of the elastic recovery mechanics at the contact of the
indenter, a special program was created to perform sequential operations of numerical calculations and the
values of average contact pressure have been determined, as a function of displacement in a complete loading-
unloading cycle of the indenter. Duration of unstable phase formation and critical values of average contact
pressure connected with the indentation induced-phase transitions in the unloading processes has been
estimated. The contribution of Si-Ge bonds in the characteristics of phase transitions and dynamic elastic
modulus in the crystalline lattice of Si+2at.%Ge alloy has been analyzed.

Keywords: contact pressure; elastic modulus; phase transition; Si-Ge alloy; Vickers indenter.
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ECOLOGY

A LITTLE ABOUT TEACHING ECOLOGY
M. Chaladze, O. Tkemaladze, T. Chkhatarashvili, T. Chaladze

(Georgian Technical University)

Resume. Many acute and urgent eco-problems must penetrate the audiences of all higher education
institutions and be taught thoroughly, fundamentally. In the interests of the common cause, ecology should be
taught throughout the academic year, that is, for two semesters, by holding seminars, conferences or
colloquiums in the teaching process and by arranging examinations at the end of the year.

We should remind and instill in the youth the view, the opinion that today the use of nature protection
and natural resources in Georgia have an intermittent, spontaneous character, while harm to nature, its
destruction and desolation has a more solid and unfortunately stable character. The task is to change this
perverse and fatal ratio once and for all.

Thus, the protection of the country, the life-giving nature, love for it, loyalty and dedication can and
should be turned into one of the main tasks of youth, faith, morality, hope for the future.

All of the above-mentioned aims help raising public awareness and its involvement in the process of
mitigating the problems caused by climate change.

Keywords: environmental disasters; eco-education; intermittent, spontaneous character.
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ECOLOGY

SAFETY ISSUES IN THE FACE OF INCREASED RISK OF FLOODS

Ts. Basilashvili

(Institute of Hydrometeorology of Georgian Technical University)

Resume. The constantly renewable river fresh water is a key factor for any society, environment and

country's economy. Numerous useful functions of river water are described. The paper focuses on the negative

effect of river floods often resulting into destruction, material damage and casualties.

In recent decades, as a result of global warming and anthropogenic impact on nature, the frequency and

intensity of floods tend to increase. Therefore, their study and development of safety measures is today’s urgent

problem, which is absolutely essential for the mountainous terrain of Georgia, where high floods occur at all

times of the year resulting into huge monetary losses in the country's economy. Recommendations have been

drawn up to mitigate the negative consequences of catastrophic floods.

Keywords: anthropogenic impact; damage; maximum water consumption.
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CLIMATOLOGY

CONSIDERATION OF THE TEMPERATURE-HUMIDITY COMPLEX IN
CONSTRUCTION CLIMATOLOGY AGAINST THE BACKGROUND OF CLIMATE
CHANGE

L. Kartvelishvili, B. Panchvidze, G. Kotolashvili, M. Khetsuriani

(Institute of Hydrometeorology of Technical University, Ministry of Environment Protection and Agriculture
of Georgia, National Environmental Agency)

Resume. In order to create a normal humidity regime in the building against the background of climate
change, it is necessary to consider all sources of humidity. It is impossible to study the humidity regime without
studying the heat regime, because one of the reasons for the dampness of the walls, as is known, is the process
of condensation of water vapor, which takes place when the corresponding values of air temperature and
humidity coincide, namely when the air reaches a state of saturation and its temperature is below the dew point
temperature will fall.

Keywords: air humidity; complex climatic parameter; construction climatology; condensation of water
vapor; dew point; humidity mode.
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ECONOMICS

ONE OF THE DIRECTIONS OF ECONOMIC (INCLUDING FOOD) SECURITY
GROWTH OF GEORGIA

L. Chelidze, D. Chelidze

(Saint Andrew the First-Called Georgian University of the Patriarchate of Georgia)

Resume. This analysis encompasses the examination of several critical macroeconomic parameters
concerning Georgia, encompassing the Gross Domestic Product (GDP) and pertinent budgetary aspects. It
also delves into the dynamics of the export-import landscape, highlighting the primary commodities involved
in this economic activity. Additionally, the study investigates the evolving trends in cultivated agricultural
areas and their impact on the rural population of Georgia. In light of these findings, this paper advances
arguments pertaining to the imperative need for enhancing the precision of GDP accounting in the nation,
the necessity of equilibrium between the escalating outflows of foreign currency in the form of budgetary
allocations for servicing foreign obligations, and the promotion of the traditional agricultural sector within
the economy.

Recommendations are proffered herein to address a prominent issue encountered by homestead farms,
namely the challenges associated with the sale of agricultural products generated in limited quantities. These
recommendations advocate for implementation of a favorable taxation framework for products manufactured
using locally sourced raw materials, entailing a reduced rate of value-added tax.

Keywords: agricultural product; leading domestic product; value added tax.
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ENERGETICS

A NEW METHOD OF TEACHING THE THREE MECHANIZMS OF HEAT
EXCHANGE

E. Machavariani, M. Jikhvadze, N. Ksovreli, L. Robakidze
(Georgian Technical University)

Resume. A new method of teaching heat transfer processes and the possibilities of heat transfer
intensification by conduction, convection and radiation mechanisms is discussed, which dramatically improves

the quality of learning and memorization of heat exchange processes by students.
The methodology is based on the molecular-kinetic theory of solid, liquid and gas states of substances.

Keywords: heat exchange; heat transfer intensification; thermal conductivity; thermal radiation
convection.
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MO doG®oisdo hodgbgdygmo dobgdomgbol s@lgdmbdsd Jowsemwols ©s g@@sGol by-
5300y dgodengds gobsdo®mdmls @sdgdosbo dogdmas@mgdmls dgddbs, Lowsi emgseobgdeyao
Jodogg®o  @godi309d0l  Ygogase  hbpgds  s@sLabyg®gmo  aoRgOYEgdol 56 ©@sbosbgdols
30330 gJly@o ©osdsbmbo. sligm dgdmbgggsdo @mygaos Abgsglbo Lszombgdol sbognobo s
dodmgs. Jomosmols ob 39053963 0L doboggdolomgol 3m@gbEoyg®e Lobosbm dobg@dsgydo
bog@mgdol s@Lgdmdols owygbs dglodengdgaos Lbgoalbbgs 3gmggomo dgmmeom, @owysb
2533999800 Jobg@oggdols d9bgds s Fo®IMImds, 0lggg Mm@ domo oldg@lools badolbo
MOaobyen do@®oodo, dgodergds Igbogslgdesm @myeo

04l ©s boaxg® s@OLgdmdl 0dol sendsmmdsz, @M gl LoMnygag Igs®o ©sliyggbgdols
aodm@sbols baggydggeroi go gyobwgl.

5>lob0dbogos, @mI bgenbofg@oli dsbogrol 3gemgg0l @AML dogbyg dbgeros Lbgowslibgs
332093000  Bgdbogol  2odmygbgds, @sEash Jy@Gydgmo dgdigoedgmdol mdogddgdols obs-
@obobomgol 3mbgdgdgeo Imfymdoammdols s@hggsbo olgm Rod@m@gdbgs wsdmowgdyao,
Amam@03ss badkodm dgogaol Lobyldg, dobsbosmgdeols bmds (dglodsdobow, s3s@s@ols bo-
bmdo syomo). 3genggs bes 0gml sMs0bgoboyMo, Ylog®Mmbm s ymggmogg 3L gowgs
9530530 Qo JBm@o gdsBgds, @olio gomgsgolifobgdoi 9Fgalb d33eggedl. hggbo s@hggsbo dg-
hgds M9b@gbmgmymaglzgboy® sbogobs@m@ by (XRF EDX 3600B). Lodydom dglcrgenos

LRobpo®Bgao dgonmeogzom (blL-b. 3. Ne1G-18) ULsdydom 3Omy@dsds EDX for Mineral and her
Alloys — ORE (do©bgdols) @o Soil (boswapgdol) 3Gma@sdols asdmygbgdom.

2

59®030dgbBo — o@0Tbobol bymagowo.  doybgosgs 0dols, @mI ol d@OFYgobgomg Kg@olss,
dobg@smo 930096 gloe Gmglogy®os.

® (30656560 [dracaena cinnabari] — Legm@ESL ©ASMbol by, 569 As Mol Lolbgosbo by Idmdenoy@os
bmgm@@sl s@Jodgasydo; 0gdgboli bofoaro, @GmIgamoi dwgds®gmdl s@sdgmol bmgsdo. gl Labgano
gfmes Lolbgnogon Fomgano gg@mols Fg9b0l godm.

* Bggool mgm@s — @gdg 3oGdmbs®o Pb(OH):2PbCOs 333030 mgm@o gbgbogos, Gmdgmoi doowgds
BYg00boasb  Jogtdo  bobdoModowols womJbowols s dds@Tgogol  bgdmJdgogdom. Fggools mgm@sl
30339b@o©  2o8myghgds gl 9339 Swod  bpgds obyg oHoydop, GmameE s®g  ogm  domo
33000 ysmdsomn (HaS) ©sdemols aodm.
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bob. 1. 936@a9bmgmamdglzgbzog®o Sbomobs@mdo (XRF EDX 3600B)

963296z Ymagligbcoyg®o 13gdd®mbimdos s@ol s@s0bgsboyg®o, 93mb@sdm s
SOMGAbyY@o doboggdols obslosmgdols s@ogbd®ydaoymo dgmmeo. XRF 13gd@mbim3os
gL ol Bgdbogos, @mIgemoi bdodo gsdmoygbgds 3ye@ydgao 3933300 gmdol (gommbgdols
4300 bmdol gmddmboEos, 3g@sdogs, gafg®s, 0y byabs{g®goo) sbogobolomgol. XRF-om
‘Yglodan gdgenos dbmeme sOsM@ysbya Jolboggddo 3o 3gymo g gdgb@gools smdmbhgbs, @sw-
3ob 83 3gmmom mAYsbya JsboggdTo dmogs®o g gdgb@gdols (C, H) aodmgargbs s@ bogds.
dodmd ggenggobol godmygbgdoya odbs gbgdaools woldg@logemo @9b@agbol L3g@Mmlgmaos
(EDX). 9bws 500b0dbml, ®m3 33emg30L 3Om3gLL sy gdos ol goJ@o, @M sbogrobs@mmo
(XRF EDX 3600B) 5 o®0l @®sbldm®@omgdswo Ggdbogs s Lako®m ogm mogow bgmbs{gdgdols
>20e0bg do@obs. go@s 5dols, EDX-I bkodogds b0dydgdols gog9ndyd LolBgdsdo dmmagligds,
@53 gVobss@degagds  s@o0b35bog@mdols  3Mobzodl.  Lfm@go  sdo@md bgyarbs{g®gdowsb
60d9dgdols  sgds dmbps 9dbodgzbgmrm  ©gBommgdols Lobom Ibmame  olgmo  ¢obgdowsb,
OMIEgdo 5O ssbosbgdws 5b Ig3geos Mm@oy0bsgols 53mgbB Y@ 0g@-Labgl.

bob. 2. byggmggo dsboms. g@@sGal, Jomomeols s Jimgomol 603yBgdo

sbogrobolomgol dgodhs bgebofgams gomgbym 3964MTo gd@oygao bgarbs{g®ol Herb-
45 Jog@om @sigeo, XVII Loygigbom @osms@omgdygmo 309dgmols gg@Emol dgodg bemdols

60dydo s 1875 (ganls gowsfgdomo Lodoygao (Sir-3) grm3gebol gu@Emol gesydgb@o. sbe-
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@0bo hoy@odws by 3 bodydl o Igogaol bmaswo 33egz0m ©oEy0bes, AMI MG by
obogslmsb gohmse ogm dodomswo Jodoygdo gangdgb@gdo: Logroiogdo (Si), goaiogydo (Ca),
senagdobo (Al), ymyodo (S) bmaxgd 1 %-bg 3g@o; dgosmgdomn 30y Aomegbmdon (dgsmgwo
30m396¢0L bobom) — dopboydo (Mg), gogmoydo (K), mgmos (Zn), bdogrgbdo (Cu); goegg 9u6™
300y Gomgbmdon — JeOmdo (Cr), bs@@oydo (Na), @z0bs (Fe), o@obo (Ti), dsbysbydo (Mn),
306 3mboydo (Zr), s boggero (Ni).
9b@s 5@0b0dbml, MMI godsygeo byabs(g@ols (Herb-45; 35p. 126) Jowomm@o@sb smgdoen
b0dy3ddo do@oms Jodoyd g gdgbBgomsb ghmsw oym: Logroigoydo (134 %), gogoioygdo (1.85
%), sgoydobo (043 %), yemaodo (094 %), dogboydo (0.16 %), goemoydo (0.32 %), ogmos (0.064
%), L3ogrgbdo (0.012 %), JHmdo (0.0026 %), Bodsbo (0.021 %), dsbasb9do (0.024 %), 306 3mboydo
(0.0056 %), boggero (0.0087 %); (ob. 3bGogro 1 s bob. 3).
3b®ogo 1

bgbo§g@ol (Herb-45) Jomomeby @gb@agbeagmgmmgbgbizog@o (XRF EDX 3600B)
SbogobsGm@on ho@o@gdgmo jgmggol Jgogao

beojgzz&o 3s. 126 B9LBoGgdl A 200 (s)
339%0L Tyodm bodgdom 3@ma®sds ORE

45935 9(KV) 30m3glo Admin

I T

90 9996@0 063 gbLoyOMmbs ‘Ygpgboamds (%)

Mg (%) 11.76 1.2669

Al (%) 5.245 0.2048

Si (%) 685.195 11.1738

P (%) 7.035 0.0206

S (%) 79.215 1.0718

K (%) 108.81954 0.8757

Ca (%) 632.655 4.6813

Ti (%) 3.96177 0.0751

V (%) 0.47895 0.0000

Cr (%) 0.74652 0.0009

Mn (%) 1.10052 0.0207

Fe (%) 25.49266 0.0000

Co (%) 0 0.0000

Ni (%) 2.55963 0.0121

Cu (%) 21.22202 0.0246

Zn (%) 37.59182 0.0963

As (%) 0 0.0000

Zr (%) 54.37544 0.0344

Nb (%) 1.15362 0.0000

Mo (%) 0 0.0000
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Ag (%) 39.90319 0.1119
Cd (%) 5.57 0.0000
Sn (%) 1.92 0.0000
Sb (%) 4.47 0.0122
W (%) 0 0.0000
Au (%) 5.1375 0.0000
Pb (%) 2.08229 0.0305
Ba (%) 0.52 0.0000
Hf (%) 2.13128 0.0000
Ta (%) 0 0.0000
Hg (%) 1.24 0.0000
Bi (%) 0.12 0.0000
Th (%) 0.46 0.0000
U (%) 0.72 0.0000

330 g30lbols 5@ ogodbo@gdygms obgmo Jodogdo g gdgb@gdo, GmamMo@Ess: gmdsg@o
(Co), @wo®0dbsbo (As), dmenodpgbo (Mo), gmeg@sdo (W), @ob@ogo (Ta), o3, gergdgb®gools
396900056 godmIobody, gologgo®o s@ s@ol.

4188 - 235 -
3350 1881
2513 141 |
1675 94 -
838 u. 47
O SO SNIR000G560 300085004000 D SO S NIR00OG56 3000:3500 4000

bob. 3. bgabsFgdols (Herb-45) Jomompby @9b@gbmgmymdglgbioygdo (XRF EDX 3600B)
SbsgobsGm@on hoGo@mgdymo jgmgzol L3gJHgmo asdmbsbymgds
03539 bgarbs{gdol (3sp. 128) gy@Eol Jowsmols Jodoyd Jgoggboemmdsdo ygbgogds
0009bA YO0 90 gdgbBgoo, yoblbgoggds dbmame dom 3GM39b@G e Iohggbgdgendos, mydis dz0-
Ggeom: Lognoigoydo (201 %), gogrioygdo (151 %), oeogdobo (026 %), gmpodwo (049 %),
dogboydo (0.59 %), gogroydo (020 %), mgmos (0.059 %), L3ogngbdo (0.009 %), Bo@sbo (0.084 %),
dobgobydo (0.031 %), 30®g3mboydo (0.053 %), boggero (0.009 %).
3bMogoo 2

bgeobsFgdol (Herb-45) Jomogmpby @gbdagbeagmgmndglgbizoyde (XRF EDX 3600B)
SbdsaobsGm@om hoGomgdnmo ggmggzol dgogyo

bodydols

Q)obob;]gmabo 359 128 Cj{]bﬁ()(ﬁ{]b()b ggé)m 200 (s)
Lodgdom
339%0L Tyodm 366 ORE
45335 9 (KV) 3ami3glo Admin
BgbBomgdols 1/24/2023
gbo 150 (pA) $G0©0 1:19:59 PM
90 9996@0 063 gbLoyOMmbs gy gbo@mds (%)
Mg (%) 14.685 0.5911
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Al (%) 6.57 0.2679
Si (%) 986.65 2.0152
P (%) 15.865 0.0514

S (%) 38.155 0.4915
K (%) 154.3771 1.2032
Ca (%) 491.075 1.5789
Ti (%) 4.25991 0.0841
V (%) 1.13553 0.0000
Cr (%) 1.31985 0.0071
Mn (%) 1.28994 0.0318
Fe (%) 31.2597 0.0000
Co (%) 0 0.0000
Ni (%) 2.17491 0.0077
Cu (%) 19.28908 0.0090
Zn (%) 29.43988 0.0595
As (%) 0 0.0000
Zr (%) 52.53475 0.0332
Nb (%) 1.6118 0.0000
Mo (%) 0 0.0000
Ag (%) 29.93492 0.0801
Cd (%) 5.1 0.0000
Sn (%) 5.17 0.0000
Sb (%) 0 0.0000
W (%) 0 0.0000
Au (%) 5.86781 0.0000
Pb (%) 2.60951 0.0221
Ba (%) 2.46 0.0000
HF (%) 1.86272 0.0000
Ta (%) 0 0.0000
Hg (%) 2.24 0.0000
Bi (%) 0.17 0.0000
Th (%) 0.56 0.0000
U (%) 0.76 0.0000
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330 g30lbols 0@ s@dmhgbogns olbgmo Jodoy@o gargdgb@gdo, Gmam@oEss: gmdsg@o (Co),
s®0dbsbo (As), dmaodwgbo (Mo), gmea@sdo (W), @ob@owo (Ta), Eodoydo (Sb), @i, gang-
396900l d9bgb0©ob godmdobs®yg, gobsizgo®o o@ os@ob.

wae rerar
oes £2eST
cec arve
201 aved
e | peese
000 00GEE00E 0AZDO00SIH S EINBTNE ) 000 002EE00E 082DO00TIIIDCEIBTRELSD

bob. 4. bgenbofgdols (Herb-45) Jopomeby @96@a9bmgmagm@gbigbizog®e (XRF EDX 3600B)
sboobs@m@on hoGo@mgdnemo jzeggol L3g@G o godmlobyagds
>bobodbogos, ™I Lodogmo bgabsfg@ols (3sp. 129) gg@E@ol Jodog®o g gbognm-
b0l 30m39bR Yo Iohggbgdgero gbsdhbggew goblbgsgogdmws bgdmo dmygsbogro dogsmomy-
bdologob: Lognogoydo (147 %), goenioydo (054 %), saogdobo (0.55 %), ampodwo (0.67 %),
dogboydo (031 %), gogrogdo (041 %), mgmos (009 %), Jomdo (0012 %), Godobo (0.016 %),
dobyobyydo (038 %), 3003mbogdo (0.024 %), boggaro (0.012 %).
3bMogo 3
bgeboFg@ol (Sir-3) Jomomeby G96@gbmgmgmeglgbizog®o (XRF EDX 3600B)
SbdsaobsGm@om hoGomgdnmo ggmggzol dgogyo

bodydol 353. 129-soil BgbBoMgdol O™ 200(s)
aliobgangds
339%0L Tyodm bodgdom 3@ma®sds SOIL
45335 9(KV) 30m@iglio Admin
LEoMgdols 1/24/2023

0gbo 150(uA) (?)ami)@ﬂsg() 3:09:07 PM

920999600 06@gbbog@mds | Ygegbognmds (%)

Na(ppm) 3.595 17279.9778

Mg(ppm) 2.675 7727.7907

Al(ppm) 0 25800.5364

Si(ppm) 625.41 157235.1712

P(ppm) 22.745 633.4041

S(ppm) 0.05806 3130.6491

K(ppm) 101.41 7147.2567

Ca(ppm) 371.63848 20339.8675

Ti(ppm) 0 1012.8598

V(ppm) 2.47343 52.3505

Cr(ppm) 1.06 93.7059

Mn(ppm) 3.20994 137.9874

Fe(ppm) 33.2658 581.9447

Ni(ppm) 3.06 74.2857

Cu(ppm) 34.09904 297.0908

Zn(ppm) 44.41259 190.6374
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As(ppm) 2.87 10.5759
Rb(ppm) 13.36 54.0410
Sr(ppm) 8.02 32.5016
Zr(ppm) 50.28 105.3231
Ba(ppm) 1.23 286.8255
Pb(ppm) 0.00338 20.0944
10310 - 782
8248 626 -
6186 469
4124 - 3131
2062 1561 |
R0 IS0 2000 2500 30003500 4000 . PO @rEIEE00 2000 2500 30093500 4000

bob. 5. bgawbsFgdol (Sir-3) Jopsmpby 96@g6mgmymdglzgbizogdo (XRF EDX 3600B)
sbogobsGm@on hoGo@mgdnemo jzeggol L3g@G o godmlobyagds

33%0930L 9L dgegagdo doygmomgdl Jomsgodo @ommbol s@LgdMboby, o dgodmgds
2533990 0ogml I@sgsgno Jobgbom. goOm-ghmo sbigmo dobgbo dgodangds s@dmhbegl ©s-
J9dsggdol 3Om3gldo gommbgdom ©sb0bdyMgd o Fymol asdmygbgds, gobyosbo gm@gdols
539 doggds ob olgmo JobgBsmgdom (Ispoeoms, 3om@obom ob o®Mdmbs@gdom) aolfm@gds,
Mm@ gdoi dgoaogh G3obsl, L3oangbdls ob Ubgs Jodoy@om ofBoy®d gangdgbBgdl. Ladydsm
30m39bol sy92330Lsl MgLESgAsGHM@olomngols 360dgbgarmgsbos 0dols 3mEbs, s@ol My oG
ommbols  dobsMgggdo  geygmmbol Géomdols Jmdbowgdols gogyo ob bmd @  s@ol
053533009090 0563030ggOe Bsbgomsb. ommbol 3mI3MbgbGgdol Jowsemedo s@Lgdmbols
dobgbo godargds ©sgogdoMgoygmo ogml Gu@E@ols bgosdodols ©sdydeggdol w@ml Ca-obs ©s
Si-ol dobsgnols JobobdodoGrmygms®  ©ods@gdolbmsb. ofgg dggbodbogm, ®mI commbols Jobs-
0939000 dops®o JobgBomgdols gsdmygbgds bdodow Jomsgnwols 3dody obosbgbols Lomsggs.

Ls0b@gAgbms Jowsmol Lofgd doslbognobmsb dodo@mmgdsdo gowgy ghmo Rsd@ols jmbl-
BobGS30s. OMaMAE 9439 >©0gb0dbgm, dob Dgdegy, Go3 Jomogol sdbowgdols 3GM(390Y-
gomob s 353doMgdom hobgargbol Lsowydam @9i393@0 2odgmogbos s AMMS Aobdsgenm-
b5do sboobs s gg@m3ol J399bgdl dmgom Jowosmeoli wsdbswgdols 3OmEgboE s Ggigs-
B9O53 dgoEgoms, Mo wowfome ©s353doM oy 0gm gma®eoym Jgdbs@Mgmdsls ©s
339650990 39 B@gool IMsgoa@mBgMmmgbgdsby.

0dmogomgg bofgdo dobsgnol Lombgang, mgo@o @gdo s aoddgodgommmds domogo be-
@olbols dohggbgdars® 0mgmgdbmws, sdodmd Jowsmeols Fo®dmgdsdo 39300 bsgdmo gds@Bgdms
bgs30@0l  aoddgodgommdols ©s/sb  Lomgm@ol  aslob@Egmse. gomaobo  (ngm@o  mobs
ALSi>05(OH)s), s@ol mobols yggansbg 203039 gdygeo gm@ds, @mdmols ©sds@godsi bpgdmos
Jowomeols sdbogdolisl dgdogligderols Lobom. mobols dm3mggdols spoemgdols dobgogom
bo@olbo dgodengds Log@dbmdasw goblibgoggdgeo ogml ©s dgoizegegl dobsmgggdl. sdo@mad
9bs Jmdbps@oygm o3 d0bs@gg9d0Laob mobol gomsgolygegds. goblisgym@gdomn d60dgbgenm-
3560 0gm @3060l bog@mgdols InIm@gds, @oEysb obobo Jomsmeol Jodog@o gsd@medgdom
20d0§5399@0 ©sb056gd0l g@m-g0m Tyo@ml Fo®dmsmagbobgb.’

®Zina Cohen, Composition Analysis of Writing Materials in Cairo Genizah Documents. Cambridge Genizah Studies,
vol. 15; BRILL, LEIDEN | BOSTON 2019, pp. 36-52.
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JgdogLgdanols 0 blbo®gdols Jgoggboemmdols dgbsbgd (36mdgdo dodomswsw {gMoenm-
d0mo  [godmgdowsb 3mo3mggds, 30@md bsob@g@gbms 3omo @sdm@sGm@oygmo sbogobols
909290006 Vgodgds, @oms ©sdG0EEIL 56 mybosi Podymgom obgl glmwgb yog@d(39-
@ 9dg@o Jobsb@gds. 33mggzolols godmygbgdymo Jomsawols 60dydgdo, AmamOG3 Y339 >0gbo-
Abgm, smgdygaos LoMoygmo s go@sgmo bgabs{g®gool gy G gdoesb. 33aggol dgwgegodo-
©5b hobl, ™I 60dydgddo L3ogrgbdols s @30bol gangdgb@gdo o@ s@dmhbos, gl 0dsl bodbsgls,
@md, x9O gOmo, Josmeols dgdoglgdbmoe godmygbgdymo Joboms 3o@as© oym yofdgbogo
®3060l g g9dgb@gdols dgdg9emo dobomgggdoliasb; dgmeyg, o3 bgmbsfgmgddby @g9Jlpo @ gobs-
3o M0 dgebom oG gmgoms s gdomo ©s, dgbedy, Jomomols bgssdo®ols @omnmbgdbom
©5806d7Mgds 5@ Jmdbpsds. @zobolis s L3ogngbdobogsb asblbgoggdom, swgdeyan 60dydgddo
>00l obgmo  gangdgbBo, Gmym@oiss Logoioydo, Gmdgaoi bodyddo ygmggamgols dgdsg-
Lgdeool dslbogolopgsb o 5@ bggds, s@sdgo ogo dgodangds mogoe d39bs®gymo dmd gmgdols
3M33mbgbB0 0gml, @oEash domasbmgsbo 3(3965M99d0L 6936 Lobgmdal, Mg gdo godmoygbgods
Jowogol Fo@mdmgdsdo, gl denogd Logroz050300909a0 X @9 gdo. sLigmos, dogsmmonsw,
d@0bxol hogns s 3533930, OMI@gdo BoOMME yodmoygbgdmes hoby®d Jowsenodo. Logro-
(3099900, dogboygdols, seoydobols s, bdodswe, @zobols (Fe-ol)) gangdgb@gdo agbgogds byen-
boggm Jowoaedo dsdoboz 3o, dmEs gdoglgdaols Loboom o@ gsdmoygbgdmws dJobg@sg gdom
dos®o mobgdo. 5dy350 Jo@ogrl d0g39mgbgomes sMsd o Jomsmo, MmIols sdbogds
dmombmgos 3Gosgs bgosdodl, @oi doow{gmes ByaEmgdol yaenygo Jggbdom (sdos@obogsb b
doboligob) @odbopgdbymo Bo@BoEgdol godmygbgdom. s@sdye  Josgodo bgdmblgbgdyaro
95099960900l 2ohgbols glsdegdermds oo 04m, AsEysh godMosmgdols 3Gmi3gLdo bpgdmes
dmd 3l ©ofbgbs, @53 sdEoMgdes dog@ols d9dHz9ol o Lfmege gLl Jdbows 3G9 e
bgs300l. obgm ©sd9daggdsl 3o glodanms godmgfgos Jomomedo dzodg bsfomsigdols
2omo30l1gmgds ©s 59 sEgomols mgomon gbomasgo Jgol bofoms gdomn Fgglgds.26-37

aobgobogsgm  gogg  gOm, FoOmmE  Jog@3gegdygee,  dgdoglgdgen  dolbogsl -
35030930l 3o@dmbs@l. sbigm dgdmbgggedo Jowsmwol gy@E@ols Jodoyg®o sbognobom swgo-
@0 5@ 5ol 0dol oagbs Fo®dmgbolsl ods@gdymo dobogowsb bgwgds opo Jowsgndo,
0y 339bo0g o Fo@dmdmdols ggogos, @oasb gogioygdo, oliggg Gmama Lognozoydo,
dgodengds 0gml I3gbsdgygmo dmdamgdol dgdowygbgano bofogo, GmIgaroi aodmoygbgds (39-
eogeoembols Fyodme. goeni09dol mJlsgs@ols g@ob@oegdo ggbgegds @odpgbody d39bo0 g
mxob@o, dom Yo@ol 20d6mb3gHdgole® s obgoml3g@dgsdo®. 3603369 mgsbos ol, G®I
300 gl BmAds, bmds s MomEgbmds shggbgdl go®oszogdl GoJbgol dm@ol ws, dsmo
IO BOE M 00056 godmdoboty, dgodangds szmslbogoEodEgl bymo doGomswo xaRo:

® 3H0bdgoo;

& American Paper and Pulp Association. The Dictionary of Paper, including pulp, paperboard, paper properties and
related papermaking terms. 3rded. New-York. 1965.

”Hunter, Dard. Papermaking. The History and Technique of and Ancient Craft. Dover publications, New-York, 1943
(1970).

8 2006mL3gMmIgdo s@ol ds@mgmgobo, L3m@mgomgdby (gmggmazeomo Logs@ggmol 20099g) mglenols
ds@omgdgano 339650 ggd0. sbigm 3960990l 2obg3mmgbgds: 3gods®mbo, okgo, badgo, Fomygmo by, yobgm,
(304500, @gos s Lbg.

K obgomlidg®mdgdo s@ol do@mgmgsbo 3(39boMggdo, M@ gdliog sboliosmgdl ygogogmds bogmegols yodm-
Lb3odg, sligmo 33gbs@ol bagmego mglarols Js@omgdgaros, 53 Bodols d39bsmggddo sdBzgmgol 3Mmiglbo
Jomol Lodgogmgdom bo@Eogegds. sbaomlidg®ddgdl aobgznmgbgds: dsbsbs, dMobyxo, dsd@ol eg@sdo

©s bbg.
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* 0O9bgdo;

* LBoEMmoydo;

® M15380©J60;

® bAOMaols Jgods.

gL gOob@oggdo dgodemgds aobmogbegl obgm 3mbgdgd e Jumgoegddo, Gmym@oEss
g30©g@dobo, Jgddo, gaomds, JLogngds s @g@MM. 3(39b5Mggddo gogn309dol mJLogs@ols g@ol-
Ao gdl Jgodangds Lbgoslbgs wo@godmgs 3Jmbogl; 3g@dme, olobo byl 9fymdgb gogo-
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NEW TECHNOLOGIES

RESEARCH OF PAPER-BASED MANUSCRIPTS WITH THE HELP OF X-RAY
FLUORESCENCE ANALISER (SYRIAN AND JEWISH MANUSKRIPTS AS AN
EXAMPLE [SIR-3; HERB-45])

A. Gvazava, R. Kldiashvili, N. Phophoradze

(K. Kekelidze National Center for Manuscripts of Georgia, Georgian Technical University)

Resume. The development of technology in the contemporary world is reflected at all fields of science,
and such an important field as chemistry is not an exception. Indicator of development manifests itself in all
cases where chemical processes play an important role in both macroscopic and microscopic levels. From this
point of view, the issue of care, storage or rescue of cultural heritage also is not an exception. More precisely,
the conservation-restoration of the book and the whole process that the unit has passed since the creation of
the material up to the present. The role of chemistry increases much more, while these most important units of
written heritage experience the aging and over time the sources of their damage increases, which itself creates
the danger of destroying the exhibit. At such times, i.e. on the way of studying and saving units, the technique
of the cognitive knowledge, the processing both the substance to be studied and the information is invaluable,
i.e. contemporary research methods.

Keywords: conservation-restoration; contemporary research methods; manuscript heritage; XRF EDX
3600B.
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NEW TECHNOLOGIES

PROCESSING OF BIOLOGICALLY PERFECT AND ECOLOGICALLY PURE
TOMATO PASTE FROM THE RAW MATERIALS OF TOMATOES (SOLANUM
LYCOPERSICUM) WIDESPREAD IN GEORGIA USING INNOVATIVE
TECHNOLOGICAL METHOD

G. Andriadze

(Georgian Technical University)

Resume. The latest modern science considers vegetables as a vital product, which is an important part
of any country's agricultural policy. Vegetable has an important place in Georgia too. The research is focused
on the most popular vegetable — tomato, which is used by the public throughout the year both raw and canned.
Attention should be paid to technical ripening and canning processes of tomato, where sanitary-hygienic
conditions, must be followed which are developed by regulations and have certain requirements. The aim of
the research is to analyze current innovative non-thermal processing technologies of tomato paste processing,
to characterize their effectiveness in ensuring the quality and shelf life of tomato paste, aspects of technology
sustainability and new trends. Using advanced technology. During the research biologically perfect and
ecologically pure tomato paste without emulsifiers was developed. It is already known the productivity of
tomato culture, which is rich in important mineral and biochemical compounds. Because of this circumstances,
it plays a major role in the production of food products, and for this reason it was carefully noted, that the main
goal of this research was to study its biological completeness which is a necessary factor for human health,
using innovative method.

Keywords: sterilization; tomato; tomato paste; ultrasound; vitamin C.
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NEW TECNOLOGIES

GRAPE MUST PNEUMATIC PRESS
G. Goletiani, Z. Lazarashvili, T. Isakadze, G. Gugulashvili

(Georgian Technical University)

Resume. Grape must pressing devices in wine production are discussed. It should be noted that in terms
of maintaining the quality of the grape juice released during the pressing process, even the best pneumatic
presses are characterized by certain disadvantages.

The paper presents the principle scheme of the new pneumatic press for grape must, which provides
increased productivity, simplified service, and improved mechanization and automation capabilities.

Keywords: grapes juice; must; pneumatic press; productivity.
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FOOD INDUSTRY

THE EFFECT OF GRAPE RACHIS AND FERMENTATION TANKS ON WINE
QUALITY
N. Bagaturia, M. Loladze, G. Bagaturia
(Research Institute of Food Industry of the Georgian Technical University)

Resume. The effect of the grape rachis and fermentation tank (kvevri, elevated thermo broom) on the
chemical composition and organoleptic properties of table wines was investigated. It is shown that the grape
rachis have a negative impact on the quality of the finished product. Experimental data are also presented,

according to which both the Kakhetian and Imeretian types of table wines can be made both in earthenware
jugs (kvevri) buried in the ground, and in above-ground thermal separators.

Keywords: combs; fermentation tanks.
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FOOD INDUSTRY

THE INFLUENCE OF THE METHOD OF PROCESSING GRAPES ON THE
COMPOSITION AND QUALITY OF WINE DISTILLATE

M. Loladze, N. Bagaturia

(Research Institute of Food Industry of the Georgian Technical University)

Resume. The chemical composition of Kakhetian, Imeretian and European wines and wine distilates
obtained from them, as well as organoleptic properties have been studied. It was established that the highest
tasting assessment was received by wine and wine distillate made from grapes processed by the Imeretian
method (i.e., during the fermentation of the mash on the part of the pulp - 5-6% by weight of the pulp).

Keywords: wine; wine distillate.
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RAILWAY TRANSPORT

DISCUSSION OF THE STAGES OF SIGNALIZATION CENTRALIZATION
BLOCKING (SCB) AND COMMUNICATION DEVICES

M. Chaladze, T. Tabidze, L. Lomsadze, M. Grigorashvili, G. Chaladze

(Georgian Technical University)
Resume. The issue of ensuring the safety of railway transport through signaling, centralization and
blocking devices (SCB) is discussed. The establishment of the existing signaling systems, the reasons for their

origin and the main directions of development were analyzed. The main stages of high-quality transitions in
means of ensuring traffic safety and signaling in railway transport are mentioned.

Keywords: railway transport; semaphore; signaling equipment; signaling systems; station attendant;
traffic light.
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PROTECTION OF WRITTEN HERITAGE

ISSUES OF CONSERVATION-RESTORATION OF WRITTEN HERITAGE
A. Gvazava, R. Kldiashvili

(K. Kekelidze National Center for Written Heritage)

Resume. The stages of conservation-restoration of written heritage, the peculiarity of the material and
the role of chemistry in the process of care and storage of the units being restored are discussed in the article.
The sources causing damage to paper-based objects, the properties and peculiarities of the paper made from

the recycled wood pulp, the effects of temperature and humidity, damage caused by the flame of fire and the
dangers of entomological damage are also discussed in the main text.

Keywords: biology; chemistry; cultural heritage; conservation-restoration; manuscript books.
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