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5-7

- 20-25°C [11,[3].

(Tuta absoluta) -

(EPPO) -
(NAPPO)

; , Tuta absoluta ,

[2].
Tuta absoluta M. (Arthropoda, Insecta, Lepidoptera,
Tuta absoluta M - Gelechiidae)
10-12 . B A Scrobipalpula absoluta (Povolny, 1964)
29- A Gnorimoschema absoluta (Clarke, 1962)

38 ' ' A Phthorimaea absoluta (Meyrick, 1917)
60 . - : ’ ’ -
4 _ ’ -
13_15 - 1 1 y 1 1

( - L
260 ).
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1.1
, 4
160-260- [4], [5]. =
f
(Tuta absoluta)
§150 [ -I_I —
| _— ———
g 100 | — ] = _1 -
\ > .
| _-
& 0 f." -~ -
0 — % 4 ]
— -__- o /
0 i Ay
20°C e
25°C
E ”
10°C 15°C 20°C 25°C 30°C
B g06cbo 25 12 7 5 2.5
| El.qupo 57 35 18 11 10
I&"J.al‘)n 37 19 11 9 5
Janeabo-Begalfmeo| 116 64 EL 24 17

Tuta absoluta M -

10-15-20-25 30°C. -

8.0°C[2].
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11-15 , 11-14 ,

B 29-38

160-260

Tuta Tuta absoluta -

absoluta.

Tuta absoluta-

25 °C-

. Khositashvili T., Lobzhanidze M. Modern technologies to roduce ecologically pure products for sustainable
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Abstract. Tomato leaf miner, Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) is an important pest
infesting solanaceous plants all over the world. Tomato (Lycopersicun esculentum Mill.) is one of the most
important solanaceous vegetable crops. The tomato plants are currently infested with many serious pests, recently
the most destructive ones, Tuta absoluta M. Since the first detection in Spain in 20086, this pest is spreading rapidly
across Southern Europe and North Africa to engulf the whole of the Mediterranean countries. Up to date the
presence of Tuta absoluta has been reported in Italy, France, Malta, United Kingdom, Morocco, Algeria, Tunisia,
Libya and Albania.

As for Georgia, this pest has spread since March 2011 and it is the biggest problem in greenhouses today. Tuta
absoluta spreads out very quickly and is one of the most important tomato pests in Georgia, which is posing a
serious threat to tomato production.

The article discusses previously unknown details about Tuta absoluta, which invaded in Georgia from South
America in the recent years. It is important to consider life cycle as well as the details such as: egg, larvae, pupa,
adult - a full metamorphosis.

Tuta absoluta (Meiryck, 1917) is a micro lepidoptera insect. Its primary host is tomato. Potato, aubergine,
common bean, physalis and various wild solanaceous plants are also suitable hosts. Damage is recorded in fetuses
and leaves and in other organs. Damaged leaves shrivel, decreasing the photosynthetic capacity of the plants and
potentially decreasing the plant’s ability to defend itself from other harmful agents. When the attacks are severe,
the leaves have a burnt appearance. Older (3rd-4th age) larvae can feed on all parts of tomato plants.
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We have conducted a study of the development phases of the South American tomato leaf miner (Tuta
absoluta) under different temperature regimes for the first time in Georgia.

Key words: Biological control; insect; leafminer; Lepidoptera; plant protection.
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AHHoOTaUUSA. /InunHka NncToBbIX ToMaToB Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) sBnsietcs
BPEAHbLIM OPraHM3MOM, 3apa)katoLMM Mac/ieHoBble pacTeHUsi BO BceM mupe. Mommgop (Lycopersicon esculentum
Mill.) sBnsieTca oQHONM M3 HanMbonee BaXXHOM Nac/ieHOBOM OBOLLHOM KynbTYpoii. PacTeHMs TOMaTa B HaCTosILLLEE Bpe-
MS 3apaXXeHbl MHOTMMM Cepbe3HbIMU BpeanTeNsiMU, B NocnegHee BPeMsi Hanbosee paspyLumnTesibHbIMU N3 KOTOPbIX
sensATcs Tuta absoluta M. Co BpemeHM nepsoro o6Hapy»eHusi B VicnaHum B 2006 rogy sToT BpeAHbIi OpraHn3M
6bICTPO pacnpocTpaHseTca no KOxHol EBpone n CesepHoit AdpuriKe, 0xBaTbiBas BCe CTPaHbl Cpefn3eMHOMOpPbS, U
Ha CerogHswWHni geHb Tuta absoluta 66110 3apermMcTpuposaHo B Vtanuum, ®paHuuu, Ha Manbte, B CoegUHEHHOM
KoponescTse, Mapokko, Anmxkupe, TyHuce, Jinsuun n AnbaHuw.

UT0 Kacaetcst 'py3mun, 3TOT BpeauTenb pacnpocTtpaHmnca ¢ mapta 2011 roga. CerogHsi camas 60nbluasi Npoo6-
Nlema B TeNuLE, 3TO OAUH U3 CaMblX OCHOBHbIX BPeAUTeNeid TOMaToB B Ipy3nm, KOTOPbIA NpeacTaBseT Cepbe3Hyo
yrposy 4718 NPomn3BOLCTBA TOMATOB. ITOT BPeAUTENb PacnpOCTPaHSAETCH 0YeHb ObICTPO.
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B cTaTbe M3M0XeHbI paHee HeM3BECTHbIe MoAPOGHOCTK 0 Tuta absoluta, KoTopasi B nocneAHMe roapl BTOPriach B
Ipysunto. BaXXHO Y4uMTbIBaTb >KM3HEHHbIA UMK, 3TO AeTanu: SiAL0, NIMUYMHKA, KYKONKa, B3pocnasi - MosiHas
MeTamopgo3a.

Tuta absoluta (Meyrick, 1917) - 3T0 HacEKOMbIE-MUKPO YeLLYeKpbifble. VIX OCHOBHOW LIeNbIO SIBASETCA TOMar,
XOTA MOAXOAAWMMM LeNaMmn TakxKe SIBNSAKOTCA KapTodenb, 6aknakaH, OObIKHOBEHHas ¢haconb, (umsannc u
pasnYHble AVKWE MAcNeHOBbIE pacTeHUs. MoBpeXaeHUs Y NA0A0B U TINCTLEB, MOBPEXAEHWNS PaCcTEHWIE perncTpu-
pyloTCs B APYrMX opraHax, MMUnHKK T. absoluta aTakytoT NMCTBY, MPOHUKAs B /IMCT M NUTasiCb TKaHAMW Me30-
tmnna. MNoBefeHWe MPU KOPMIEHUM MPUBOAMT K MOSIBJIEHWMIO HeMnpaBU/IbHbIX MWH Ha MOBEPXHOCTU JINCTLEB.
BnocnefcTBumn NOBPeXAeHHbIE JINCTbSA BbICLIXAOT, CHMKas JOTOCMHTETUYECKYIO CMOCOBHOCTL PacTeHUIA 1 MOTEH-
LMalbHO YMeHbLUAast CNOCOBHOCTb PacTeHMS 3alMLLaTLCS OT APYTUX BpeAHbIX BewecTB. Korga npucTynbl CUbHBI,
NNCTbSI MMEKOT o6ropeBwnii Bug. bonee cTapble (3—-4-i BO3pacT) AMYMHKM MOTYT MUTaTbCA BCEMM YacTAMM
pacTeHWin Tomarta.

Bnepsble B py3nn Mbl NPOBENV McCNefoBaHME (asbl PasBUTUS KOXKHOaMepMKaHCcKoro Tomata (Tuta absoluta)
NpU pasiNyHbIX TEMMEPATYPHBIX PeXXMMAX.

KnoueBble CcnoBa: bBuonornueckumii KOHTPO/b; 3alinTa paCTEHMVI; MUHMPYOWasa MOJib, HaCEKOMbIE;

yewlyekpbl/ible.
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Abstract. The article deals with the problem of constructing conceptual network. The mentioned problem
implies the necessity of developing the methodology meeting essential requirements of modern scientific thought.
These requirements are interdisciplinarity, expansionism and integrity of methodology. The developed
methodology is relevant to the type of the construct being characterized by the systemic and objective nature.

Key words: Conceptual network; systemic and objective construct.
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AHHOTaUMA. PaccmaTpuyBaeTcs npo6iiemMa KOHCTPYMPOBaHMS KOHLEMTYa/lbHOM CEeTW. YKasaHHas npobrema
npegnonaraeT HeobXoANMOCTb Pa3paboTKN METOLOMOTMU, OTBEYAIOLLEN CYLLECTBEHHbIM TPe6oBaHMSM COBPEMEH-
HOI Hay4HOI MbICIN. STUMM TPeBGOBAHUSAMU SBNAIOTCH MEXANUCLMNANHAPHOCTb, 3KCMAHCUOHW3M U MHTErpaTuB-
HOCTb MeTogonormn. PaspaboTaHHas MeTOA0OMMS COOTBETCTBYET TUMY KOHCTPYKLMM, KOTOpPas XapakTepusyeTcs
CUCTEMHBIM W 06BEKTUBHBIM XapaKTepPOM.

KnoueBble CNoBa: KOHLENTYalbHasi CETKA; CUCTEMHBIN 1 06bEKTUBHbI KOHCTPYKT.
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Abstract. In the developed countries, in the XX century, in order to provide competitive advantages,
specialized services of "Competitive Intelligence" have been actively launched. The choice of one or more forms of
competitive intelligence depends on the size and scope of the firm. They focus on market assessment and risk
analysis. The article discusses the goals, objectives, tasks of the competitive intelligence with the relevant stages of
implementation: direction, collection, analysis and dissemination. The benefits of the primary information are
analyzed. It's noted that the infromation obtained during the strategic intelligence should meet the so-called Five
Ws (Five WSs): who - who; what - when; when - when - where; where - why - why, which is called the Kipling
method. The primary information obtained after processing and evaluation is conveyed to the firm's top
management. Competitive intelligence is very important to the business creating a sense of security so that the
company itself can achieve its own success and be protected from unexpected and adverse circumstances.

Key words: Business; company; competitive intelligence; information; management.
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AHHoOTaUuA. [ns obecneyeHUss KOHKYPEHTHbIX MPeMMYLLECTB B PasBUTLIX CTpaHax € XX BeKa aKTMBHO
Hauanocb co3faHue cepBMcoB «KOHKYPEHTHOW pasBefKu», BbIGOP (hOPMbl KOTOPbIX 3aBUCMT OT pasMepa U cepsbl
LeaTenbHoCTM (MpMbl. 3TU YCNYTX COCPeAOTOYEHbl Ha OLIEHKE pblHKa W Ha aHanm3e pUCKoB. B cTaTbe pac-
CMaTPMBAKOTCS LeNIN 1 3afja4yM KOHKYPEHTHOM passefku. LIk passefku ¢ aTanamu peannsauun - HanpasfieHue,
cbop, aHanM3 1 pacrnpocTpaHeHue. MpoaHaM3MpPoBaHbl NPENMYLLECTBA NEePBUUYHOM MHGopMaumMn. OTMeYeHo, YTo
WHopMaLus, nosyvaemMass B Xofe CTpaTernmuyeckoli pasBefKu, [O/MKHA OTBeyaTb TaK HasblBaeMoi nstm W -
HasblBaeMblii MeTogoM KunnauHra: who - kTo; what - 4to; when - korga; where - rge; why — nodemy. MepsuyHas
MHopMauus nocne 06paboTKu M OLEHKK NepedaeTcs BbICLIEMY PYKOBOACTBY (hMpMbl. KOHKYpPeHTHas pasBefka
XM3HEHHO BaXXHa ANs 6GU3Heca, OH CO34aeT YyBCTBO 6e30MacHOCTM - UTO cama KOMMaHWA MOXET [06uTbCs
COOCTBEHHOIO Ycnexa 1 ObITb 3aLWULLEHHOM OT HEOXMAAHHbIX U He6NaronpUATHbLIX 06CTOATENLCTB.

KnioyeBble C/10Ba: 6U3HeC; MH(OPMALUS; KOMMaHWS; KOHKYPEHTHas pPas3Befika; yrpaB/ieHue.
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Abstract. The article proposes a system for the load simulation regulation on computer networks. Using it, it is
possible to perform numerous experiments, observe the processes of change of loads on the lines and analyze them.
Experimental methods have been used to determine the critical load indices of the networks. With this context,
the modeling process illustrates the process of moving packets from one critical line to one or more uncritical lines
so that packets are not delayed or lost. The advantage of such an approach is that critical lines are identified and
packets are sent to non-critical lines at an early stage. This results in an early unload of critical lines, which in turn
improves the quality of network operation.
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Abstract. The article discusses signals with two different amplitudes, obtained by amplitude-phase shift keying.
Regular procedures for their construction are presented for the case when the system contains even and odd
number signals. Analitical expressions are given to calculate the parameters and characteristics of such signals.
Using the above described procedures, 4-16 alphabet sizes specific signal systems are constructed and their
parameters are presented in a table. For the Gaussian channel, the graphical features of the symbol error rate are
constructed using computer simulation method. These signals with amplitude-phase shift keying are characterized
by simplicity and have better technical features than phase shift keying signals.
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Abstract. The article considers new versions of the etymological origins for a number of words both in
Georgian and in other languages on the basis of the theory of the origin of languages proposed by its author.

In addition to the abovementioned theory the author used an interdisciplinary approach during the search for
the etymons of words. In particular, the necessary information from various spheres of human activity was selec-
ted. Then for their comparison, analysis and final decision making were used the methods that are succesfully
applied by system analysts in the development of computer systems. These methods are used not only to find out
meaningful facts about the research field, but also to evaluate proposed solutions, namely, the instruments, such as
questionnaire methods, Delphi, brainstorming, Six Thinking Hats of de Bono, etc.
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Abstract. The article discusses decision-making issues for the tasks that can easily be mathematically formu-
lated (however, which are characterized by the so-called curse of dimensionality) and for the tasks for which the
creation of a mathematical model is almost impossible, and the resolution of a problem situation requires the coor-
dination of different views on methods withdrawing it and choosing from them a reasonable option or developing
a compromise. To solve both types of problems, the article considers and analyzes a number of modern methods, in
particular, the branch and bound method is used for the tasks of the first group and proposed the modified version
based on a heuristic approach to increase its effectiveness. And to solve those problematic problems that cannot be
mathematized, a combination of Delphi methods and Six Thinking Hats (de Bono’s 6 hats) methods is proposed,
with added the 7th hat. Herewith an interactive computer program is implemented based on this concept.

Key words: Branch and bound method; computerization; Delphi method; 6 Hats method; 7 Hats method; their
combination.
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AHHOTaLUSA. B cTaTbe paccMaTpUBatOTCS BOMPOCHI MPUHATUSA PELLEHWI Kak 415 3a4ad, KOTopble IErKo noj-
[aloTcA MaTeMaTU4eckomy (POpMynMpoBaHUI0 (0AHAKO KOTOPbIE XapaKTepU3YHOTCSA T. H. NPOKISTUEM pasMepHOC-
TH), a TaKKe — 3a4ad, A4/ KOTOPbIX CO34aHNe MaTemMaTM4ecKo MOAenN MPaKTUYECKN HEBO3MOXHO, paspeLleHne
Npo6aeMHOl cUTyaumm TpebyeT CornacoBaHUs pasHbIX B3rNS40B Ha CMOCOGLI ee CHATMS W Bblbopa M3 HUX 060C-
HOBaHHOr0 BapWaHTa UM Pa3paboTKM KOMMNPOMMCCHOro. Ans pelieHWs o60Mx TMMOB 3afa4y B CTaTbe paccmart-
PUBALOTCS M aHAIM3NPYHOTCA Psif, COBPEMEHHBIX METO/0B, B YaCTHOCTW, ANs 3a/la4 NepPBOV rpynnbl - MeTOA BETBEW
N rpaHuL, NS NoBbIWeHUS 3h(heKTMBHOCTM KOTOPOro aBToOpaMu CTaTbW MpeafaraeTcs ero MoanmLMpoBaHHbIi
BapuaHT, OCHOBaHHbIA Ha 3BPUCTMYECKOM MOAX04e. A ANS PeLeHns Tex NpPobaeMHbIX 334ad, KOTopble He MOryT
6bITb MaTEMATU3NPOBaHLI, NpeanaraeTcsa KomouHauumsa metogos Delphi n 6 wnan ge BoHo, AononHAS «rapaepoo»
7-0/ 1N Ha OCHOBE JaHHOW KOHLIENUUW peann3aumst UHTePaKTMBHOM KOMMbIOTEPHOM NporpamMmbl.

KnioueBble €NoBa: KOMMbIOTEPU3aLIMS; METOA FpaHuL, 1 BeTBeld; meTod Jenbgu; MeTog 6 LWasmn, X Kom6u-

Hauws; MeTog 7 Wwnan.
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1
Pb, Zn, Au, Pb Zn Au
/
60-8 51,7 1.78 2.47 5.61 48.28 46.23 47.78
8-3 35,2 1.89 2.83 5.92 34.92 36.07 34.40
3-0 131 2.45 3.73 8.26 16.80 17.70 17.82
60-0 100 1.9 2.76 6.07 100 100 100
60-8
-2
3170 /3 -
Pb, Zn, Au, Pb Zn Au
/3 /
+3170 5,2 2,69 8,96 10,74 18,30 26,17 22,62 16,96
3170-2980 9,3 4,81 1,93 8,16 12,55 26,1 30,72 20,81
2980-2820 35,7 18,46 3,76 2,73 7,1 38,71 39,52 45,2
2820-2710 20,2 10,44 0,37 0,42 2,21 4,2 3,43 7,96
-2710 29,6 15,3 0,29 0,31 1,72 4,82 3,71 9,07
100 51,7 1,78 2,47 531 100 100 100
2830 /. -
’ - 49,8 ,
( ) — 25,74 ,
- (Pb) ~032 , zn) -
; 0,35 , -191/
- —Works of GTU - Tpygp! ITY ISSN 1512-0996
Ne1 (515), 2020 96

www.shromebi.gtu.ge



—Engineering — NIhkeHepHoe geso

Pb-9,02 , Zn-7,14 , Au-17,03 . , -
( ) -
- n

: 8,, =3 10°n?-0.023n +5.649,
-191 / , -17,03 _ 0, =5 10°n”-0.046n +10.24,
8,, =8 10°n”-0.066n +14.57.

, 60-8 ) -
|
( . Ne GE U 1962). - 8., =0.015 1°-0.307 1+2.163,
8,, =0.033 12-0.648 |+3.505,
8,, =005 12-0.898 |+4.843.
Pb% 16 N|
In% 44 Au
A, - A 12 \ |
1 — \ /PIJ
n - 08 \ \. _/
\_‘_—/
1 - 0.6 \ i
0.4 \-.._,_d T
e —
) , - 0.2 '
0 :
300 350 400 450 500
A n, 36/
05, = 0.022A%-0.701A +6.212, -2
8, = 0.038A? -1.192A +10.06, -3 B
B, = 0.034A% -1.11A +9.363. )
1- ) -
Pb,% i:
Zn,% " 1
r/os X ' /A As155 (.1
12 N =19, <L)
) N pd N
0.8 \\. / / '
06 \\Q:‘ L n=412 [/ ( 2);, -
0.4 \\;____// e
0.2 : -
0 1
10 12 14 16 18 20 22 ,
A, 38
1=9 ( . 3).
.1
ISSN 1512-0996 - — Works of GTU - Tpygbl [TY

www.shromebi.gtu.ge 97 Nel (515), 2020



—Engineering — NIhkeHepHoe geso

1.6 ; : ;
Ph,% -
/n% 14 -

Aug'dy 12

0.8
0.6
0.4
0.2

60-8 3-0 , -

1-15 /

412 -/ -

NeFR-18-3398)

20-25% ,
: Pb=0.25-0,27 , Zn=0,3-0,35 ,
Au=0,3-05 / .

1. Gamtsemlidze M., Enageli R., Rukhadze T. et al. Method for diaphragm jig autocontrol. National Intellectual
Property Center of Georgia "SAKPATENTI". GE U 1962, 03.12.2018. (in Georgian).

2. Tarasov A.V., Bocharov V.A. Combined technologies of nonferrous metallurgy. Moscow. Institute Gintsvetmet.
2001. (in Russian).

3. Tarasov A.V., Paretskii V. M. Newest technologies of “Gintsvetmet” in the field of nonferrous metals
production and opportunities of their usage in the world. Proceedings of conference metallurgy East-West'97.
High Tatras. 1997, 32-36 pp. (in Russian).

- —Works of GTU - Tpygp! ITY ISSN 1512-0996
Nel (515), 2020 98 www.shromebi.gtu.ge



—Engineering — NIhkeHepHoe geso

UDC 622.765(075), 625.75.4
SCOPUS CODE 2201

Study of a pre-enrichment technology for gold-containing polymetallic ores
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Abstract. The article presents the results of research of the gold-containing polymetallic ores pre-enrichment
technology. The samples were taken from gold-containing polymetallic ores of the Bektakari deposit. In the sample
the gold content was 5.61 g / t, the lead - 1.65% and the zinc - 2.43%. The material was crushed into +8 mm, 8-3
mm and 3-0 mm classes for large-grain pre-enrichment in order to pre-separate the cleaner tailings. The +8 mm
class was enriched in a heavy medium (fractional analysis) with a separating density of 2870 kg/m3, and the 8-3
mm class - on a modernized jigging machine. Tests have shown that zinc and lead contents in the tails obtained
during the enrichment of +8 mm class in a hard medium are minimal, but gold content is high and reaches 1.5-1.7
g/t. With this in mind, the pre-enrichment of the +8mm class is not recommended. In the tails obtained in the
result of jigging of 8-3mm class on a modernized jigging machine, the lead, zinc and gold contents are low, and
reach Pb = 0.24%, Zn = 0.32% and Au = 0.4 g/t, respectively. Thus, based on pre-enrichment studies, it was found
that: 1. Pre-enrichment of the +8 mm class is not recommended due to the high content of gold in the tails; 2. By
enrichment of the 8-3 mm class on a modernized jigging machine, 22.3% of the cleaner tailings with a low grade
can be separated.

Key words: Analysis; Bektakari deposit; enrichability; gold-containing; jigging process; optimal parameters;
ore; tails.
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WccnepoBaHme TEXHONOMMW NpeBapuUTeibHOro 060ralleHns 30/10TOCoAepXKaLLnX
NOTMMETANINYECKUX PYA,

Jemyp Tanaxapgze JenapTameHT FOpHbIX TeXHONOruiA, MPY3NHCKWIA TeXHUYECKU yHUBepCUTET, py3us,
0160, Téunuck, yn. M. KocTtasa, 75
E-mail: d.talaxadze@gtu.ge

Muxann Famuemnuaze  TopHbIA MHCTUTYT um. T, Llynykngage, Mpysus, 0186, Tounucn, yn. MuHgenw, 7
E-mail: omar_gamtsemlidze@yahoo.com

PowH SHarenu JenapTaMeHT ropHbIX TEXHONOTUI, TPY3VHCKUIA TEXHWUYECKUIA YHUBEPCUTET, py3us,
0160, Téunuck, yn. M. KocTtasa, 75
E-mail: enageli@mail.ru

PeLleH3eHThI:
A. A6luimnnaea, Npotheccop ropHO-reonornyeckoro gaxkynbteta MY
E-mail: a.abshilava@gtu.ge
3. Apabungse, npoeccop aMepUTYC rOPHO-recnorMyeckoro akynbteta M'TY
E-mail: z.arabidze@gtu.ge

AHHOTaLUSA. B cTaTbe NprBeAeHsI pe3y/bTaTbl UCCEA0BaHWIA TEXHOMOMMW NPeBapUTeIbHOro 0boralleHns 30-
NIOTOCOAEPXKALWMX NOSIMMETASININYECKUX pya. 1S nccnefoBaHMin B3sTbl NPobbl 13 30710TOCOAEPXALLMX NONUMeTa-
MYecKux pyn bektakapckoro MectopoXaeHus. B npobe cogepxxaHume 30n10Ta 6b11o0 5,61 rp/T, cBuHUa 1,65%, LMHKa
2,43%. [ins npeABapuTeIbHOro 060raleHna B KPYMHOKYCKOBOM BuAe (LIeNblo KOTOPOTo ABMSI0CH MPeABapuTensHoe
BblAe/IeHMEe OKOHYaTeTbHbIX XBOCTOB) Npo6a pyAbl M3MenbUeHa U pasfeneHa Ha Knaccbl +8mm, 8-3mm 1 3-OmMm. Knacc
KPYMHOCTbIO +8MM 06oralleH B TshKenol cpefe ((hpakuMOHHbIA aHasn3) ¢ MAOTHOCTLIO pasgeneHns 2870 Kr/ms, a
K/NacC KPYMnHOCTbI0 8-3MM o6oralleH Ha MOAepHM3UPOBAHHOM OTCaLOYHOM MaliuHe. Ha OCHOBE [aHHbIX OMbITOB
YCTaHOB/IEHO, YTO NPW 060raLLEHNI B TAXENOW Cpefe Knacca KPYMnHOCTM +8 MM, B MO/yYEHHbIX XBOCTaX COfepXaHme
LUMHKa M CBMHLA MUHMMa/IbHBI, @ COAepXaHKe 30/10Ta BbICOKOE 1 gocTuraeT 1,5-1,7 rp/T. MNoatomy npeasaputesibHoe
oboraLleHune Kacca KpPYMHOCTbIO +8 MM He peKomeHAyeTcs. B pesynbTate oboralleHus knacca 8-3 MM Ha MOZepHU-
3MPOBaHHOM OTCafOYHOM MallMHE COfEePKaHVe CBMHLA, LMHKA W 30/10Ta HU3KOE W COOTBETCTBEHHO COCTaB/IsieT
Pb=0,24%, Zn=0,32% n Au=0,4 rp/T. TakMm 06pa3om, Ha OCHOBE NMPOBeAEHHbIX NUCCEA0BaHNIA YCTaHOB/EHO: 1. M3-3a
BbICOKOr0 COZIEPXaHWsA 30/10Ta B XBOCTaxX MpeapaputesibHoe oboralleHne Knacca KpyrnHocTu +8 MM He peKoMeHay-
etca. 2. INMpn oboraleHnn Knacca KPynHOCTbHO 8-3 MM Ha MOAEpPHM3MPOBAHHOM OTCAA0YHOW MalUVMHE BO3MOXHO
BblAeneHue 22,3% OKOHYaTe/IbHbIX XBOCTOB C MMHUMASTbHbIM COAEPXaHWUEM LEHHbIX KOMMOHEHTOB.

KntoueBble CoBa; aHanms; 6eKTakapcKoe MeCTOPOXKAEHNE; Py/a; 30/10TOCOAEPXKALLIA; 060raTUMOCTb; NPOLIECC
0TCaAKW; OMTUMa/IbHbIE MNapaMeTpPbl; XBOCTb.

24.10.2019
28.102019
26.03.2020

- —Works of GTU - Tpygp! ITY ISSN 1512-0996
Nel (515), 2020 100 www.shromebi.gtu.ge



—Engineering — NIhkeHepHoe geso

UDC 536.423.4
SCOPUS CODE 2208
https://doi.org/10.36073/1512-0996-2020-1-101-105

Dependence of the minimum charge of particle of induction charging on the electric field in

the model condenser of an electric separator

Aleksandre Gorgoshidze

Department of Electrical Engineering and Electronics, Georgian Technical University,

75, M. kostava Str, 0160 Thilisi, Georgia
E-mail: alexgorgoshidze@gmail.com

Zurab Chachkhiani
Str, 0160 Thilisi, Georgia

Department of Engineering Physics, Georgian Technical University, 75, M. kostava

E-mail: zura_chachxiani@mail.ru

Reviewers:

P. Kervalishvili, Professor, Faculty of Informatics and Control Systems, GTU

E-mail: kerval@globalerty.ru

Z. Jabua, Professor, Faculty of Informatics and Control Systems, GTU

E-mail: z.jabua@hotmail.com

Abstract. This article deals with the method of
mineral particles separation according to their electric
conductivity. This process was carried out in the model
condenser by induction charging and dependence of the
minimum charge of the particles breaking away from the
charging electrode on the electric field strength was
studied.

Comparison of obtained results with the theoretical
calculation shows that, from the three forces — adhesion,
gravity and electrical acting on the particles, adhesion
force, acting between the particles and electrode, can be
neglected in case the minimum charge of the particle
breaking away from the electrode, because the particles
in this case have no time to change the orientation.

Key words: Adhesion force; depolarization; electrical
separation; minimum charge; orientation of particles.
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Introduction

Recently, a strong electric field is widely used in
technological processes among methods of mineral
reaching, in particular in electron-ionic technology
(EIT).

EIT processes are widely applied in electric sepa-
rators, where particles separation takes place according
to different physical properties. Among these, particles
separation according to electric conductivity during
their induction charging, is very often used [1]

Efficiency of electric separation is related to determi-
nation of forces arising during induction charging. To
analyze processes taking place on the electrode charging
the electric separator during induction charging, it is
better to view particles charging and forces acting on
them in a uniform field of a plane condenser and
generalize obtained results for a real electric separator.
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Main part

The balance of the forces acting on the particles in a
uniform field can be written as follows:

For - Fyr - Faa =0
Where F,, - electric force, Fy, - gravity force, F,4 — par-
ticle adhesion force with electrode.

Electric force acting on particles is defined as a
force arisen by acting of bound charges, formed as a
result of particles polarization in an electric field,
which reaches its peak at the beginning of charging,
also by action of free charges. After polarization,
formed free charges interact with own reflection and
because of this total force acting on particles is
calculated as follows:

0.5(e1=1*(1-1) | da&i-(dg=Der+(1-D)
K? K? B

,0,5d2(e2-1)+da =051

! K2 ¢ .B ] '

Where E, - force acting along the vertical axis

F, = whce B2

b,c — semiaxles of particle equivalent to ellipsoid
&, - dielectric constant

E — electric field strength

K, B and | are defined as follows:

K=1+(g; — 1dg, f=—L— I=— [. cos0d,,

mbcegE' mbc Ys1

Where d, — depolarization coefficient

S, — particle surface area excluding area of particle
contact surface with electrode

Gravity is defined as follows:
F,=mg :%'gn'ahel “bpe Chet'Vp "9
Where y, - particle density

g — gravitational acceleration

Ap o1 b et Ch et - Semiaxles of ellipsoid equivalent
to particle volume

Assuming that adhesion force is zero, then particle
breaks away from charging electrode with its minimum
free charge magnitude.

One of the important issues is to determine along
which semiaxle particle lies on the electrode. In the
initial stage the particle lies on the electrode in the
most likely, comfortable and stable position. This is
with a minor semiaxle along the field vector [fig. 1].

- — Work of GTU — Tpyabl I'TY
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With this orientation particle perimeters are: ay . =
2Ch ety bret = Qopy Chet = bpe- The coefficients are
determined according to these data:

_bhet |, _Chel
p=hel y=thel,
Ap el Ap el

Coefficient of depolarization d, is determined by
means of these coefficients.

Later on, while charging particles, shape of which is
not strictly symmetric, it is under the action of rotating
moment. Because of this, it begins rotation and orien-
tates with its major semiaxle along the vector of an
electric field (Fig.1.). This phenomenon is confirmed
both visually and by distribution of the particles brea-
king away probability function [3]. Accordingly,
particle can break away from the electrode during any

position shown on fig.1.

f
VE

20,
ﬁ”

Fig. 1. Orientation of the particle positioned on
the electrode in the electric field

To determine coefficient | analytically it is neces-
sary to turn real semiellipsoid into rotating semisphe-
roid i. e. into spheroid. This requires by, = Cheo =
i/b_el-cel. At this time, the main determining para-
meter magnitude value of the main semiaxle directed
along the field is retained, but the change of the two
others by their average geometric values for real
particle, gives 3-4% error.

Accoridng to the obtained specific parameters
points, it is possible to determine theoretically mini-
mum charge magnitude for a particle breaking away

from charging electrode.
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Such measurements were practically carried out as
follows: from conducting fraction of rutile was selected
the three groups of particles. Each of which contained
10 particles about of one size-minor, mean and large.
Average radius of each group was calculated as equiva-
lent radius to sphere as follows a_(eq sp) = ¥(a_el)-b_el-
c_el. Particle average magnitude in each group fluctua-
tes within 7-8%. Ten particles of one of the groups
were placed into the central part of the flat condenser
charging electrode. Experiments were carried out in
five series i.e. initial number of particles was 50. When
high voltage was supplied, particles after being charged

-2
x10°C qbr aw min
0,8 4

0,6

04

broke out from the lower electrode directing to the
upper electrode.
As the surface of upper electrode was covered with
a thin layer of insulation, charged particles sticked and
stayed on them. We removed them by the use of a thin
plate and put into charge measuring electrometer.
Minimum measured charge values for one of the

groups of the particles, in case of different field strength
values, are given on fig.2. Their theoretical values for
different orientation of particles are also given (Fig.1_a
and Fig.1 c). The same results were obtained for the
rest of particles.

5
x10°v/m

Fig. 2 Dependence of minimum charges of particles on the
voltage of electric field

3-particle oriented along the least semiaxle

4-particle oriented along the largest semiaxle

Rutile a,; = 106 pym, b, = 72Um, c¢; = 54UM, a,q op =
74um, v, = 4,25:10° kg/m?® ,

1-g, =31, 2-¢, =173

Considering that dielectric permeability of the rutile
was unknown, calculation was carried out according to
literary data.

Conclusion
In compliance with the obtained data, it is possible
to conclude:

ISSN 1512-0996
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1. The minimum charge magnitude of the particles
broken away from the electrode increases with the
increase of the field strength

2. Breaking away from the charging electrode, partic-
les with the minimum charge do not have time to
change orientation and they break away from them
with the semiaxle in the oriented position

3. Considering the experimental data of the minimum
charge the adhesion force acting on the particle, as
compared with the both gravity and electric forces,
can be neglected.
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AHHOTaUmA. B paGoTe NPOVCXOAUT UHAYKUMOHHAS 3apsifika MMHEPasbHbIX YacTUL, B OAHOPOAHOM 3NIEKTPU-
YECKOM M0/l NIOCKOro KOHAeHcaTopa. M3 6anaHca cun, AelicTBYIOLMX Ha YacTMLE, He YUMUTLIBAETCS CUMa aAre3nmm
N Ha OCHOBE TEOPETUYECKMX PACcUYETOB MOsTyYeHbl Te MUHUMAasbHbIE 3HAUEHWS 3aps0B YacTuL, KOTopble Y0B/eT-
BOPAIOT YCNOBUSI MX OTPbIBA OT 3apsaHOro 371eKkTpoga. IMpu pacyeTe YUYUTLIBAKOTCA [Ba KpalHMX MOMOXKEHUS:
HaxoXAeHWe HecthepnyecKmX YacTuvL, Ha 3apsiAHOM 3/1IEKTPOAE U MOMyYeHHbIE 3HAUYEHNS MUHMMA/LHOTO 3apsja,
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ESP8266 NodeMCU - -3 ,
( .1, GPIO - -

( . 2)1 -

ESP-oob 8omgbemn 8mboggdo

1010011

A7 AN

I0 11 12 I3 14 I5

GogAyro Lybbmmgdo
.3
1-

1

10 1124.0 1100000

11 1124.1 1010000

12 1124.2 1001000

13 1124.3 1000100

.2.ESP- PLC- -
14 1124.4 1000010
15 1124.5 1000001
- -2
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2
10 10.0 21000000
11 10.1 20100000
12 10.2 20010000
13 10.3 20001000
14 10.4 20000100
15 10.5 20000010
16 10.5 20000001
-3
3
10 10.0 3100000
11 10.1 3010000
12 10.2 3001000
13 10.3 3000100
14 10.4 3000010
15 10.5 3000001
( 1).
1. -
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if(digitalRead(10)==0 and allow0==0 )
allow0 =1;

if(allow0 == 1){

dataFromSensors +=100000;

allow0 = 2;

}

if(allow0 == 2 and digitalRead(10)==1 ){
dataFromSensors -=100000;

allow0 = 0;

}

n
S=M+ Z(sn x 10"°1),
1

S -
N\ ;S — -
.nm€EN _
smartasp.com
Ct# . | -
Json
(  .4). _

- — Works of GTU — Tpyabl ITY
Nel (515), 2020



—Engineering — NIhkeHepHoe geso
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Remote detection of automated system verification
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Abstract. The implementation and development of remote monitoring and real-time systems in small and
medium enterprises are very popular in the industry at the present. Accordingly, the present paper discusses
remote monitoring technologies and methods, provides a graphical representation of the workflow of digital
machines, designing a cloud platform for real-time remote monitoring of the system, and presents the results of
experimental work. The results of the research are the algorithm for converting digital signals into one analogue
signal and its mathematical model. Also, the data base of faults of the industrial machine was established based on
the experimental work and their characteristics were determined. This will help owners of small and medium-
sized enterprises and technical staff easily to integrate Industry 4.0 into their production lines.

Key words: Automated system verification problems; industrial real-time systems; remote monitoring systems.
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AHHoTauusA. CerogHs BHeApeHME U Pa3BUTME CUCTEM YAANEHHOr0 MOHUTOPWMHIA WU PeaslbHOr0 BPEMEHU Ha
MaJibIX U CPeAHUX NPeAnpUATUSX 0YeHb NOMNYNAPHO B 0TPac/in. COOTBETCTBEHHO, B HACTOSILLEN CTaTbe paccMaTpu-
BAOTCS TEXHOMOMMN U METOAbI YAA/IEHHOr0 MOHNUTOPUHTA, rpadinyeckoe NpescTaBneHme paboyero npouecca Lmdg-
POBbIX MalLWH, MNPOEKTMPYeTCca ob6nayHas nnatopma Ans AUCTaHUMOHHOTO MOHUTOPUHIA CUCTEMbI B PeasibHOM
BPEMEHWN M NPeACTaBNEHbI Pe3yNbTaTbl IKCMEPUMEHTaNIbHOM paboThl. Pe3ynbTaToM MCCNeaoBaHMS ABAAKOTCS anro-
PUTM NpeobpasoBaHmMs LUGPOBLIX CUrHANOB B OfMH aHANOr0BbIA CUrHaM U ero MaTemaTnyeckas mogenb. Takke Ha
OCHOBaHWW 3KCMepUMeHTaNbHbIX PaboT Gblfia co3faHa 6a3a JaHHbIX HEMCMPABHOCTEN MPOMbILIEHHOM MallWHbI U
onpeaeneHbl NX XapakKTePUCTUKKU. 3TO MOMOXET BfafefibLaM MasibiX U CPeaHUX NPeLnpUSTUA N TEXHUYECKOMY
nepcoHany Nerko nHTerpmposath Industry 4.0 B CBOM NPOM3BOACTBEHHbIE TMHUN.

KntoueBble C/10Ba: npo6iieMbl aBTOMAaTUYECKOM MPOBEPKU CMUCTEMbI; MPOMbILLMIEHHbIE CUCTEMbI peasibHOro
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Analysis of processes of formation of complex configuration surfaces of axisymmetric products
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Abstract. The article considers the processes related to the formation of complex configuration surfaces of
axisymmetric products, with appropriate beneficial and negative impacts. It is shown that the processing of
axisymmetric products of complex shape on metal-cutting machines is uneconomical and is associated with
significant losses of metal in the form of chips. It is established that the use of radial forging method is the most
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effective method for the processing the marked parts. It is noted that this method is also used in metallurgy,
particularly in cold rolling shops for pipe workpieces before drawing.

Key words: Axisymmetric detail; radial compression; radial forging machine; spiral slots.
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Results of field tests of potato assembly-loading machine used for heavy and wet soils of
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Abstract. The article discusses the second new modernized version of the potato assembly-loading machine
constructed by Belarusian factory "Gomselmash" (where construction was developed and additional elements
added). Analysis of the results showed that according to country soil characteristics the machine is fully compatible
with the requirements, but due to the soil moisture content, which is very high, the cleaning part of the machine is
not fully able to clean the mass from the toes and the quantity of clots are higher than the permissible norm (15-
20%). In order to maximize cleanness of the tubers from clots, it is necessary to add a layer for workers to the
cleaning part of the machine.

This proposal was approved by the representatives of the Belorussian factory "Gomselmash" for current changes
in the device and the third option of the modernized machine is scheduled for the 2019 season (September).

Key words: Assembly-loading machine; combine; damage; exploitation; losses; potato tubers; testing; tests.
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MPOMCXOAAT KOHCTPYKTUBHbIE U3MEHEHWS N COOTBETCTBEHHO UCMbITaHWSA TPETLErO BapmaHTa MOLEPHM3NPOBaHHOA
MalLMHbI 3anaHMpoBaHO Ha ce30H 2019 roaa (CeHTAOpL).

KnrouyeBble CNOBa: NCMbITaHWUS; TECTUPOBaHWE; IKCM/yaTalmst; KOM6aliH; MOBPEXAEHWNE; NOTEpPU.
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Knaccndmkaums npuyYmnH 1 yCioBUi BO3HUKHOBEHWS HECTALMOHAPHBIX MPOLIECCOB U
rMAPaB/INYECKNX YAAPOB B MarncTpasibHbIX TPY60NPOBOAHBIX FTMAPOTPAHCMOPTHbIX
cucTemax, a Takke crnoco6oB 1 CpeACcTB ANs NpefoTBpaLLeHUs Pe3KUX MoBbILEeHWI JaBneHus

NeoH Maxapapgse

JlenapTameHT ropHoi TEXHOMOrnK, IPY3NHCKUIA TEXHUYECKUIA YHUBEPCUTET, 'py3us,

0160, Téunuck, yn. M. Koctasa 75

E-mail: Imakharadze@gtu.ge

PeLleH3eHThI:
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AHHOTaUuA. B HacTosllee BpPeMs HamnopHble rma-
POTPaHCMOPTHbIE CUCTEMbI HAXOAAT LUMPOKOE Mpume-
HEHMe BO MHOMMX OTPac/siX MPOMbILWIEHHOCT U3-3a
MHOIMX CBOMX MOSIOXXUTENbHbLIX CTOPOH, NO CPaBHEHWIO
C TPaAULUMOHHbLIMM BUAaMM TpaHcnopTa. OfHako M3-3a
cneumukKn paboTbl 1N 3KCnayaTauuun, B aHanormyHbIX
cUcTeMax 4YacTo BO3HMKAKOT HEeCcTaLVOHapHbIe MpoLiec-
Cbl U TUApaBAVYecKue yaapbl, OTPULATENIbHO BAUSIIO-
LWKMe Ha PEeXUM nX paboTbl, TaK Kak HepeaKO ABAKTCA
NPUUYNHAMUW Cepbe3HbIX aBapuii U YXyALEeHNsA TEXHUKO-
3KOHOMWUYECKMX MOKasaTeneid aHanornMyHbIX CUCTEM.
Vicxons ms aToro, 6opbba NPOTMB TaKUX SBNEHUIA ABSA-
€TCA aKTya/lbHOM Hay4YHOWM U NHXXEHEPHOW NPO6IeMOIA.
PeweHno BOMPOCOB, CBSI3aHHbLIX C 3TOW MpPO6/1eMOiA,
NocBALLeHbl PyHAAMEHTaIbHbIE TEOPETUYECKNE N 3KC-
NnepuMeHTa/TbHbIE UCCIe0BaHMS, BbINMOMHEHHbIE B [op-
HOM MHCTUTYTE UMm. I, A. Llynyknase, Kak Ha nosynpo-
MbILL/IEHHbIX 1ab0paTOPHbIX YCTaHOBKax, TaK W Ha
KPYMHbIX MPOMBbILLIEHHBIX TMAPOTPAHCNOPTHBIX CUCTe-
max. ViIMeHHO 0606LLEHNIO Pe3ybTaToB 3TUX UCCNeSo-
BaHWIA MOCBSALLAIOTCS BONPOCHI, PACCMOTPEHHbIE B [aH-
Hoi4 paboTe.

- — Works of GTU — Tpyapl I'TY
Nel (515), 2020

Knroyesble CNoBa: racutenu ruapasnmMyeckux yaa-
POB; rMapaBfMYecKmne yaapbl; FPYHTOBbIE HACOCHI; AEM-
ndepbl TMAPABINYECKMX YAAPOB; HaMopHblE TUAPOT-
PAHCMOPTHbIe CMUCTEMbI; HaropHble TPYGOMPOBOAbI; He-
CTalMOHapHbIE MPOLLECCHI.

BsegeHme

O ponn 1 chepax Ncnonb3oBaHUS TPY60NPOBOAHOIO
rMApOTPaHCNOPTa, €r0 MOIOXKUTENbHbLIX U OTpULATENb-
HbIX CTOpPOHax, maclutabax, BbIMO/HEHHbIX B [OpPHOM
nHcTuTyTe UM. I'. A. Llynykuzase no nccnefoBaHUIO aK-
Tya/lbHbIX MPO6/eM pacyeTa, MPOEKTUPOBAHUSA U 3KC-
nayataumm nogpobHO W3M0XKeHbl B paHee WU3JaHHbIX
CTaTbsiX U MOHOrpausix aBTopa [AaHHOW CTaTbW, €ro
KONIMer 1 y4yeHukos [1-11].

B AaHHO cTaThe M3N0XKeHbI BOMPOChI KaccunKaumm
NPUYMH W YC/IOBUA BO3HMKHOBEHWS HECTaLMOHapHbIX
MPOLIECCOB M MMAPaBINYECKMX YAAPOB B MarncTpasbHbIX
TPy6OMPOBOAHBIX  FMAPOTPAHCMOPTHbIX
TaKkKe CnocoboB M CPeAcTB A4/ NPeAoTBPaLLEHNS PE3KMX
MNOBbILLEHWI [aBNEHWNSA B aHA/IOTMYHbIX CUCTEMAX.

cucremax, a
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Knaccnukaumsa caenaHa Ha 0cCHoBe 06006LLeHNS pe-
3yNbTaTOB BbIWEYKa3aHHbIX MccrefoBaHMiA. OHa gacT
BO3MOXHOCTb C Y4ETOM KOHKPETHOW peasibHOM CXeMbl
rMApPOTPAaHCNOPTHOM CUCTEMbI, C 60MbLIOK TOYHOCTbIO
OMpesennTb OXMAaeMble PEXUMbI NMPU ee 3KCnyarta-
LN 1 COOTBETCTBEHHO OCYLLECTBUTL HEOOXOANMbIE Me-
ponpuaTUS ANs X HOpMasibHOM paboTbl, 6e3 CyLecT-
BEHHbIX OTK/IOHEHWIA OT CTaLMOHapHbIX PeXUMOB. O
3TOl Lenn paspaboTaHbl HOBble METO/bI N YCTPOIACTBA,
HOBW3HA M NONE3HOCTb KOTOPbIX 3alULLEeHbl aBTOPCKN-
MW CBMAETENbCTBAMM W NaTeHTamu [1-3].

[MpaBOMEPHOCTb CAeMaHHOM Knaccugmkaumm o6oc-
HOBbIBaeTCA MacluTabaMun caenaHHbIX Hamy uccnefoBa-
HWIA, KOTOpPbIE BbIMOJ/IHEHbI Ha BCAKOro pofa rmapoTpaH-
CMOPTHbIX cUCTeMax. ITa cepa A0BOSILHO 6O/bLLAs, TaK
KaK M3BECTHO, HaMOpPHble rMAPOTPaHCMOPTHLIE CUCTEMbI
B HacToslLLiee BPEMS, 13-3a MHOTUX MOMOXMWTE/NbHBIX CTO-
POH MO CPaBHEHUIO C TPaAWULMOHHBLIMK BUAAMW TpaHC-
nopTa, YCNeWHO (PyHKLMOHMPYHOT Ha 06BbEKTaxX CUCTEM:
rOPHOPYAHOM, LIEMEHTHO-TOPHOW, CTPOUTENbHOM, 3Hep-
reTMYecKon, rMApPOTEXHNYECKO MPOMBILLIEHHOCTEN, a
TaKke Ha O06beKTax ruapoMexaHM3aLnn,
X034CTBa M 6bITOBOr0 06C1YXXMBaHWS.

Ha Bcex yKasaHHbIX cucTemax, (yHKUMOHMPYHOLMX
B CoseTckoMm Coto3e, B TOM yuche 'pysuun, Hamm npoBse-
[eHbl KpyrnHoMacwTabHble MCCef0BaHMSA U BHEAPEHbI
pesynbTaTbl 3TUX UCCNEA0BAHNIA.

Kak n3BecTHO, OT cthepbl M KOHKPETHbLIX YCN0BWIA
(DYHKUMOHUPOBaHWSA  HAamnopHble  TMAPOTPAHCMOPTHbIE
CUCTEMbI MOTYT ObITb OA4HOCTYMEHYaTble U MHOrOCTY-
neHyYarble. 3TO 3aBUCUT OT Aa/IbHOCTW Mojayn (TpaHcno-
pTUpOBaHKA) rugpocmecn. Ha 6Gonee AnvHHbIE pac-
CTOSIHMS, KaK Npasuo, UCMOJb3YHTCA MHOMOCTYNeHYa-
Tble CUCTEMbl. DTO 0OYC/IOB/IEHO B OCHOBHOM TEM, 4YTO
Hacochbl, NpegHasHaYeHHble 4ns nojavn TBépAabix abpa-
3MBHbIX YacTuL, T.e. LEHTPOOEXHbIE FPYHTOBbIE HACcOCHI,
KaK MpaBuio, MOryT OblTb CpPaBHUTENILHO HW3KOHAMo-
PHbIMU. Mcxoas us aToro, NpyM HeobXoAMMOCTY Nojadu
rMAPOCMECU Ha Aa/lbHME PAacCTOAHWS, cneayeTt B Tpy6o-
MPOBOAHYIO MarncTpasib BK/KOYUTb WX MOC/eA0Ba-
TeNbHO. TaKue CXeMbl Ha3bIBAOTCA MarnCTpasibHbIMK 63
paspbiBa MOTOKA B MeCTax BK/IKYEHUSI B MarmcTpasib
HacocoB. OcCyLLeCcTB/IEHME TaKol CXeMbl 06X0ANTCA To-
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pa3go AelieBnie, Yem Mpu paspbiBe MoToka. OpHako
ropasgo TpyAHee o6ecneyeHme NX HOPMalbHOM paboTsbl.
O6 aTom NOAPOGHO M3NOXEHO B HALIMX My6AMKaLmax
[4-8]. Mpwn obecrneyeHNN HOPMa/IbHBIX PEXUMOB PaboThbl
MarmcTpasibHble FMAPOTPAHCMOPTHbIE CUCTEMbI C NOC/e-
[l0BaTeNlbHO BKJ/IHOYEHHBLIMW Hacocamm MMEKT ropaszo
Nydlne TEXHUKO-9KOHOMUYECKMe nokasatenun. Mcxons
N3 BbILLEN3NOXEHHOrO, CAENaHHasa HaMu KIacCcugurka-
Uma 4na MarucTpanbHbIX FMAPOTPaHCNOPTHBIX CUCTEM, a
TaKXXe CrocoboB M CpeAcTB 0BecrneveHUss HopMaslbHbIX
PeXMMoB paboTbl, BMOMHE ChpaBeAvMBa AN JIHOObIX
CXeM CUCTEM HanopHOro rmapoTpaHcnopTa.

Kak 13BeCTHO, HecTaLMOHapHbIe MPOLLECCHI U r1apas-
JIMYECKVEe yhapbl B HanopHbIX Tpy6onposojax rva-
PaB/INYECKUX CUCTEM SBASKOTCA ObICTPOMPOTEKAIOLLMMAN
CNOXHbIMW AVHAMWYECKMMU MpoLeccammn. B rmapoTpaHc-
MOPTHbIX CUCTEMAx OHW ABNAKOTCS eLLe 60/1ee CNOXKHLIMU,
n3-3a TOrO, YTO TPaHCMOPTMPYEMasi XMAKast cpeja sBnsi-
eTcs TpexdasHOM, TaK KaK OJHOBPEMEHHO C YacTuLaMK
TBEPAbIX MaTepvasioB B TpybonpoBoA Bcerga nornagaet
CBOOOAHLIA BO3AYX, HEPAaCTBOPEHHbLIV B  KaresbHOM
HecyLLel XXUAKOCTY, Kak NpaBu/Io B Boge. B cBA3M ¢ aTum,
AN 1CcCnefoBaHMS yKasaHHbIX MPOLECCOB, HaMW paspa-
60TaHa METOAMKA ANA UX 3anmncu CreumasbHbIMA fgaT-
YyMKamu [aBneHns n ckopocTu. OB60 BCEM 3TOM TaKXKe
NnoApo6HO U3MOXKEHO B HaLWMX Ny6nnkaumsax [4-8].

CnegyeT Takke OTMETUTb, YTO A0 BbIMOMHEHMS Ha-
LUNX BblleYKasaHHbIX OCHOBHbIX WCCMef0BaHWUIA, Hamu
BbINOSIHEHbI TaKkXKe ry6oKoMacluTabHble 1ccnesoBaHNS
N aHasIM3 B AaHHbIX 06/1aCTAX paHee BbIMOHEHHbIX Ha-
YUHbIX paboT 1 TEXHUYECKMX peLleHwi [1, 2, 4, 5, 7, 8].
3TO CTaslo OCHOBOW [OCTOBEPHOCTM W CNpase/IMBOCTU
BbIMOJIHEHHbIX Ha OCHOBE y4eTa Pesy/bTaToB 3TUX MC-
cnefoBaHNin KnaccumKaumia, caenaHHbIX Hamu.

Heobxoaumo OTMETUTL TakXe, YTO HaMu BbINOJHe-
Hbl KpynHOMacWTabHble MCCneaoBaHWs Ha 06beKTax
CUCTEM OPOLLEHUSA CENbCKOro X03AMCTBA U Ha cUcTeMax
NMNTLEBOI0 BOLOCHABXKEHWS.

30ech >xe He0bXoANMMO OTMETUTL, YTO BCe Meponpus-
LS, paspaboTaHHble AN TMAPOTPAHCMOPTHBIX CUCTEM,
6051€€e yCMELWHO MOXHO MPUMEHWUTL Ha CUCTEMax ANs
TPaHCMOPTUPOBaHNA OAHOMA3HbLIX XXMAKOCTEN, 6e3 Ha-
JMUMA B MOTOKE XXKNAKOCTU TBEPABIX ChIMyUYnX YacTuL,.
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OcCHOBHasA YacTb

Ha puc. 1 paccmMOTpeHbl MPUYMHBI U YC/IOBUS BO3-
HUKHOBEHWS W Pa3BUTUS HeCTaLMOHapHbIX MPOLLECCoB
N NEepPEXOAHbIX PEXMMOB B HamopHbIX MarucTpaibHbIX
rMAPOTPAHCMOPTHBIX CUCTEMAX, Ha PUC. 2 — MPUYMHbI U
YC/I0BMS paspbiBa NOTOKa (HapyLeHWs CNIOWHOCTM No-
TOKa) TPaHCMOPTMPYEMOI XXUAKOW Cpefbl B HaMOpPHbIX
Tpy6onpoBogax MarucTpasibHbIX FMAPOTPaHCMOPTHBIX
CUCTEM MpPU MHAMBUAYaNbHOW paboTe W nocneao-
BaTe/IbHOM BK/IKOYEHMM B Maructpasib (MO CXeme «Hacoc
B HAcOC») LleHTPOGEXXHbIX FPYHTOBbIX HAaCOCOB.

PaccMOTpeHHble Ha puC. 2 NPUYUHbLI U YCOBUS SIB-
NAOTCA CyYalHbIMK, NO3TOMY MPW 3KCMyaTalmm aHa-
JIOTUYHBIX CUCTEM CrieflyeT OCYLUECTBUTb HEOOXOAUMble
MEpPONPUATUSA ANS NPeAOTBPALLEHMS UX BOSHUKHOBEHUS.

Ha puc. 3-5 paccMOTpeHbl Cnocobbl 1 cpeacTsa Ans
3alNTbl OT PE3KMX MOBLILWEHWIA [aBEHNS B HAMOPHbIX
Tpy60onpoBogax rmapoTpaHCnopPTHBIX CUCTEM.

Kak 6bl110 yKka3aHO B BBEAEHWUW, BCe NMPUYUHLI Bblnn
3apMKCMpoBaHbl Ha peasibHbIX NMPOMBbILLIEHHBIX TMAPOT-
PaHCMOPTHbIX cUCTEMaX. TO XXe CaMoe MOXKHO CKasaTb Mo
OTHOLLUEHMIO CMOCO60B 1 CPeACTB A/1S1 3alMThl OT PE3KUX
noBblWeHW fgaeneHns. VX athheKTMBHOCTb U Hagex-
HOCTb YCTaHOB/IEHA Ha aHa/IOTUYHbIX CUCTEMAX.

TpyaHO NoAPO6HO pacCMOTPETb BCE MPUYUMHBI U YC-
/TOBMS, yKasaHHble MO MyHKTaM Ha pUCyHKax 1 n 2, a
TaKXXe BCe CNOCOoObI M CPeACTBa, YKazaHHbIe M0 MyHKTam
Ha pUCyHKax 3-5, B fJaHHOM CTaTbe, TaK KaK 3TVMM BOM-
pocam MOCBSAILLAETCA BCA Halla Hay4Has M NpakTuyeckKas
fesiTenbHOCTb. NS 3TOW Lenn cnefyeT Mosib30BaThCs
HOPMaTMBHbLIM PYKOBOACTBOM MO 3alMTe HaropHbIX
rMAPOTPAHCMOPTHBIX CUCTEM OT FMAPaB/INYECKUX YAaa-
pos BCH 01-81 [3], KoTopbiii pa3paboTtaH HamMu W
OCHOBbIBAETCA Ha pesy/ibTaTax Hawmx UccnegoBaHni.
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3aknioyeHve

HanopHble Tpy60MnpoBoAHbIE TMAPOTPaHCMOPTHbIE
CUCTEMbI HAaxOAAT LUMPOKOE pacripocTpaHeHWe BO
MHOIMX OTPAac/IsX MPOMBILLIEHHOCTU U CENbCKOro
X039MCTBa, M3-32 MHOTUX MOMOXMWTENbHbLIX CBONCTB
Mo OTHOWEHWIO K TPaguUMOHHBIM BMAaM TpaHc-
nopra.

OTHOCUTENbHBLIM HEeLOCTaTKOM aHanorMYHbIX CuC-
TeM SIBMISETCS TO 06CTOATENLCTBO, YTO M3-3a Creuu-
(hMKM 3KcnyaTalMm 4acTO BO3HUKAKOT HecTaumo-
HapHble Mpoueccbl U rMApaBINYecKne yaapbl, Ko-
TOpble ABASKOTCA NMPUYMHON CEpbe3HbIX aBapuii 1
OTpMLATENIbHO B/IAIOT Ha UX TEXHUKO-3KOHOMUYEC-
Kue nokasaTenu, a TakkKe MPUYMHON 3arpssHeHUs
OKpY>KatoLLeln cpeapl. Vicxoasa ms atoro, bopbba npo-
TWB TaKUX SIB/IEHUI SIBMISIETCS aKTyas/lbHOM Hay4HO-
TEXHNYECKON Npo6/1eMoid, KOTOPO B MOPHOM MHC-
tityTe uM. . A. Llynyknase 3a MHOrme rogbl Be-
ayTcs yHOaMeHTa/IbHbIE LUMPOKOMACLLITabHbIe Teo-
PETUYECKME W 3KCMEPUMEHTaNTbHbIE UCCEA0BaHUS
Ha MOMYNMPOMbIL/IEHHbIX 1a60PaTOpPHbIX YCTaHOB-
Kax, a Takke KPYMHbIX MPOMbILIEHHbIX CUCTEMaX
FOPHOPYAHOM, LEMEHTHO-TOPHOM, CTPOUTESLHOM,
9HEPreTMYECKON, TMAPO-TEXHNYECKOM MPOMbILLIEH-
HOCTeR, Ha 06beKTax rMapoMexaHM3aLnn, a TakKe
CeNbCKOro X03ACTBa.

Ha ocHoBe pe3ynbTaToB 3TUX UCCeL0BaHUI MpoBe-
[eHa Knaccudmkaums NPUYnH U yCnoBUiA BO3HUK-
HOBEHWSI HeCTaLMOHapPHbIX NPOLLECCOB W FMAapaBIn-
YeCKMX YapoB B MarucTpasibHbIX TPYy60NpPoBOAHBLIX
rMAPOTPAHCMNOPTHBIX CUCTEMAX, & Takke Crnoco6os
W CPeacTB ANs MpefoTBpalleHns pesknx Koneba-
HUIA gaBneHns. Ha OCHOBE 3TUX Xe MCCNefoBaHNi
paspaboTaH HOPMaTWBHbLIA PYKOBOAALLMIA [OKY-
MEHT MO 3aluTe HaMOPHbIX FMAPOTPAHCMOPTHBLIX
CUCTEM OT rnapasnunyecknx ygapos BCH 01-81.
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Classification of causes and conditions of development of nonstationary processes and water
hammers in main pipeline hydraulic transport systems, as well as the methods and means
preventing pressure surge
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Abstract. At the moment, pressure hydrotransport systems are widely used in many sectors of industry, which
is predetermined by many positive factors, compared to other traditional means of transport. However, specific
nature of the exploatation and operation, similar systems often produce nonstationary processes and hydraulic
shocks, which negatively affects the system efficiency and technical-economic indicators, as they often cause
serious accidents and deterioration of the performance of similar systems. Therefore it represents a rather urgent
scientific and engineering challenge. Appropriate theoretical and experimental fundamental studies on semi-
industrial lab equipment and large industrial hydrotransport systems performed at G. A. Tsulukidze Mining
Institute were dedicated to the resolution of the issues related to them. The paper reviews the issues concerning
the generalization of above mentioned studies’ results.

Key words: Hydraulic shocks; hydraulic shock alleviator; hydraulic shock dampers; nonstationary processes;
pressure hydrotransport systems; pressure pipelines; soil pumps.
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Dome Cross
(For the History of the Iveria Holy Virgin Mary Icon Temple at Makhata Mount)
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Technical University, 68 b M. Kostava str, 0160 Thilisi, Georgia
E-mail: irakvara@yahoo.com

Liana Giorgobiani Department of Fundamentals of Architecture, Georgian Technical University, 68 a M.
Kostava str, 0160 Thilisi, Georgia
E-mail: lika.giorgobiani@gmail.com

Reviewers:
T. Sanikidze, Professor, Faculty of Architecture, Urban Planning and Design, GTU
E-mail: t.sanikidze@gmail.com
N. Mskhiladze, Professor, Faculty of Civil Engineering, GTU
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Abstract. A cross is one of the oldest symbols that can be found in many religions and cultures. Connected to
the crucifixion of Jesus on Golgotha, a cross was established as the main symbol of Christianity in the IV century.

The theme of a cross had the biggest influence on forming the structure of the design and spatial organization
in Georgian architecture. At the same time, images of crosses in various forms have become necessary elements of
facade and interior decorations of Christian buildings. A cross on a dome is a sign of completing a church,
symbolically adorning it with a heavenly crown, and it is an independent creative and constructional element.

When building a new Christian church, together with creating distinctiveness of its architecture, particular
attention is paid to the decoration of a dome cross. The cross on the Iveria Virgin Mary Icon Temple at Makhata
Mount in Thbilisi has a novel styling and constructional decision. It is also the heaviest among the crosses mounted
on the churches of Georgia. With its decoration, originality and refined proportions, it is distinguished among
other crosses on domes.

Key words: Brass; church; cross; dome; roof.
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KynonbHbliA KpecT
(k nctopum uepksu nmeHn VikoHb! Meepckoi Boxkben Matepu Ha rope Maxara)

Mpaknnia Keapas [JenapTaMeHT TEXHOMOrMW TPaKAAHCKOr0 UM MPOMbIWIEHHOro CTPOUTeNbCTBA U
CTPOUTENbHBIX MaTepuanoB, PY3VHCKUIA TeXHUYECKUA yHuBepcuTeT, pysusa, 0160,
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JNvaHa M'opro6uaHn JenapTaMeHT OCHOB apXUTEKTYPbl U Teopuu, py3VHCKUIA TEXHUYECKNIA YHUBEPCUTET,
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E-mail: lika.giorgobiani@gmail.com

PeLleH3eHThI:
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AHHoOTaLUA. KpecT, 0iMH 13 APEBHENMLLIMX CUMBO/IOB BO MHOTMX PEUTUSX U KyNbTypax. Kak rnaBHbIA CMMBON
XPUCTNAHCTBA, OH AaTUPYeTCst 4-M BEKOM M CBSA3aH C pacnaTueM XpucTa Ha Fonrode.

B rpy3vHCKOI apxUTeKTYpe TeMa KpecTa oKasasia 60/bLUoe BANSHME Ha CHopMMpPOBaHUe CTPYKTYpbI Xpama. B To
)Ke BPeMsi, M306paXKeHNSI KPeCcToB CTAaHOBSATCS 0653aTeNlbHbIM 3/1eMEHTOM (hacafa U BHYTPEHHEro yopaHCTBa Ky/b-
TOBbIX 3f4aHWA. BonblIoe 3Ha4YeHNe MMEET KPecT M Ha Kyrosie Xpama, KOTOpoe SIBMISIETCS MPU3HAKOM [LOCTPOMKM
3[jaHKns, CUMBOIMYECKWN ABASETCA ero HeGecHO KOPOHOW M MpeAcTaBnseT CO60i CaMOCTOATENbHbIN Xy[0XKecT-
BEHHO-CTPYKTYPHbIA 3/1EMEHT.

Mpun cTPOUTENBLCTBE KaX40ro HOBOMO XPUCTUAHCKOTO Xpama, Hapsify C ero apxXMTeKTypHOI CaMOObITHOCTbHO,
0c060€e BHMMaHUWE YAensieTcst Xy[A0XKeCTBEHHOMY OC(hOPMJ/IEHMIO KPecTa, KOTOPbIA 6yAeT BO3ABUIHYT Ha Kymnone.
KpecT co6opa MKoHbI VBepckoli Boxbeli MaTtepu Ha rope Maxata BblAeNseTcs Cpeam BCex APYTrvX KymnosbHbIX
KPECTOB CBOMM XY[0XECTBEHHbIM AN3alAHOM, OPUTMHA/IbHOCTbLIO M U3bICKAHHBLIMU MPOMOPLUAMU.

KnroyeBble CNOBa: KpecT; KpblLia; KymnoJi; NaTyHb; Xpam.
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UDC 72
SCOPUS CODE 2216

The Altar of the Iveria Holy Virgin Mary Icon Temple at Makhata Mount and its painting

Irakli Kvaraia Department of Civil and Industrial Engineering and Building Materials, Georgian
Technical University, 68 b M. Kostava str, 0160 Thilisi, Georgia
E-mail: irakvara@yahoo.com

Liana Giorgobiani Department of Fundamentals of Architecture, Georgian Technical University, 68 a M.
Kostava str, 0160 Thilisi, Georgia
E-mail: lika.giorgobiani@gmail.com

Reviewers:
T. Sanikidze, Professor, Faculty of Architecture, Urban Planning and Design, GTU
E-mail: t.sanikidze@gmail.com
N. Mskhiladze, Professor, Faculty of Civil Engineering, GTU
E-mail: mskhiladzenini@yahoo.com

Abstract. An altar has a special place in the Christian church. It represents heaven. Even its smallest archi-
tectural forms, such as the Lord’s table, an iconostasis, the Holy Doors, and others, have the biggest spiritual
meaning. The article concerns the altar of the Iveria Holy Virgin Mary Icon Temple at Makhata Mount, its
architectural and decorative decisions, which is one of the most distinguished in Georgia by its styling.

The Lord’s table of the church is made in a whole stone slab and it is the biggest among those existing in the
churches of Georgia. Its supporting part is made in the Roman style, the similarity of which cannot be found in
other churches of Georgia. The Lord’s table gets a particularly rich expression by the carved and gold-plated Virgin
Mary’s prayer on its side. The specific decoration of the Royal Doors with a traditional form also attracts attention.
Avrtisan used different approaches when decorating the door from the sides of the altar and interior.

In the end, we should mention a particularly high level of decoration of the altar’s architectural forms in the
Iveria Holy Virgin Mary Icon Temple demonstrating advanced practice of stone and wood carving in Georgia.

Key words: Altar; iconostasis; Lord’s table; marble; mosaic; ornament; Royal Doors.
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UDC 72
SCOPUS CODE 2216

AnTapb LIepKBU MMEHU MKOHbI MBepcKoii Boxxbelr Matepum Ha rope Maxara u ee
XY [0XeCTBeHHOe ohopm/ieHne

Mpaknnia Keapas [JenapTaMeHT TEXHOMOrMW TPaKAAHCKOr0 UM MPOMbIWIEHHOro CTPOUTeNbCTBA U
CTPOUTENbHBIX MaTepuanoB, PY3VHCKUIA TeXHUYECKUA yHuBepcuTeT, pysusa, 0160,
Téwunucu, yn. M. KocTasa, 682
E-mail: irakvara@yahoo.com

NuaHa MNopro6uaHn JenapTaMeHT OCHOB apXMTEKTYPbI U TEOPUU, MPY3UHCKUIA TEXHUYECKUI YHUBEPCUTET,
py3us, 0160, Téunuck, yn. M. KocTasa, 682
E-mail: lika.giorgobiani@gmail.com

PeLleH3eHTbI:

T. CaHukungse, npogeccop, AOKTOP WCKYCCTBOBEAYECKMX HayK (haKys/bTeTa apXWUTEKTYpbl, YP6aHUCTUKK U
anzaiiHa I'TY

E-mail: t.sanikidze@gmail.com

H. Mcxnnaggse, npoeccop cTpouTeNbHOro hakybTeTa

E-mail: mskhiladzenini@yahoo.com

AHHoOTaUUA. AnTtapb 3aHMMaeT 0c060e MECTO B XPUCTMAHCKOM xpame. 3TO MpumMep HebecHoro mupa, pas.
BosbLUOe fyXOBHOE 3HAUYEHME NMEKOT Masible apXUTEKTYPHbIe (hOpPMbl: MPECTON, MKOHOCTAC, LlapCcKue Bpata U T. 4. B
CTaTbe pacCcMaTPUBAETCA apXUTEKTYPHO-XY[OXECTBEHHOE PeLUEHMe anTaps Xpama WKOHbl VBepckoii Boxbeit
Matepn Haxogsleica Ha rope MaxaTa M ee OTAefbHbIX 3/IEMEHTOB, KOTOpas SB/SETCA OAHOW M3 CaMblX
BbIAAIOLLMXCA B [PY3UM C TOUKM 3PEHMS XYA0XKECTBEHHOI0 0HOPM/IEHMS.

OCHOBHOI NpecTos Xpama BbINOMHEH U3 Lie/IbHO KaMeHHOW NNTbI U SBMSETCS camMoii 60/1bLUOM MO CpaBHEHUIO
C APYTUMM CYLLECTBYIOLMMWN MPECToflaMM TPY3UHCKMX XpaMoB. Ero ocHoBaHWe CAenaHo B PUMCKOM CTWIE,
KOTOPOro HeT B Apyrux xpamax [pysvu. MNpectony faeT 0CO6EHHO POCKOLUHBIA BUA BbICEYEHHas Ha HEM MOSNTBa
BoropoauLbl, NOKPbITas 30/10TbIMW NNCTaMWU. BHMMaHMe NpUBNEKaeT TpagMUMOoHHaa hopma MKoHocTaca 1 0cobblii
[eKop LapcKux BpaT. MacTep Mo pasHOMY MOAXOAUT K XYA0XECTBEHHOMY PeLleHMI0 OPOPMIEHNS LIapCKUX BpaT co
CTOPOHbI MHTEPbEPA 1 CO CTOPOHbI anTapsi.

B 3aKnHOYEHUN Heob6XOAMMO MOAYEPKHYTb OCOGEHHO BLICOKWIA YPOBEHb MacTepcTBa MCMOIHEHUS [AeKopa
apPXUTEKTYPHbIX (POPM LIEPKBM UMEHW MKOHbI MBepckoii Boxber MaTepu, UTO CBUAETENbCTBYET O BbICOKOIA
KyNbType pe3bObl M0 KaMHIO 1 Mo AepeBy B Mpy3unu.

KntoueBble CNoBa: antapb; MKOHOCTAC, MO3auKa; MPamop; OPHAaMEHT; MPECTO/; LiapCKMe BpaTa.
11.11.2019

09.12.2019
26.03.2020

- —Works of GTU - Tpygp! ITY ISSN 1512-0996
Nel (515), 2020 160 www.shromebi.gtu.ge



























Author’s index

YKa3aTtenb aBTOpPOB

.31 .52
.94 . 143, 152
.40, 46 .24
. 143,152 .59, 80
.52 .80
.94 .31
.124 . 115
. 124 . 115
J11 .24
. 115 .11
. 40, 46 Chachkhiani Z. 101
. 106 Gorgoshidze Al. 101
.31 Jokmkungse J1. 161
. 106 Maxapagse /1. 134
.40, 46 Lyuknpuase B. 161
.94 Anepgawsnnn 3. 161
ISSN 1512-0996 - — Works of GTU - Tpygsl [TY

www.shromebi.gtu.ge 169 Nel (515), 2020



.52

124

.94

.94

.52

.31

J11

.31

. 106

. 115

. 24,40, 46

.20

. 106

. 80

. 115

- —Works of GTU - Tpyael ['TY
Nel (515), 2020

Reviewer’s index

YKa3aTtenb peLeH3eHTOoB

. 143,152
.124
. 143,152
.59
11
.59
.80
. 40, 46
Jabua Z. 101
Kervalishvili P. 101
BexxaHuwsunn A. 134
lFoprngse 4. 161
Kupmenawsunu I'. 134

Togyal. 161

170

ISSN 1512-0996
www.shromebi.gtu.ge



__Index Copernicus International.

. ( ) : )

sagamomcemlosakhli@yahoo.com

Subject ( )
(Attach).
( )
(22.01.2010 ), :
(1 _ 10 )
) "
211349192; N ;s
) ;. TRESGEZZ;
5 ( _2 _15).
doc docx

ISSN 1512-0996
www.shromebi.gtu.ge 171

A4

(ZIP, RAR).

# 200

708977259.

(MS Word)

- — Works of GTU - Tpygsl [TY
Nel (515), 2020



12;

Times New Roman,

Sylfaen,

, E-mail-

(100_150

Nel (515), 2020

—Works of GTU - Tpyael ['TY

172

12;

). -

ISSN 1512-0996
www.shromebi.gtu.ge



, 150 dpi-

( )

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).
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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 N0.200 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: TRESGEZ2Z; Account number:
treasury code 708977259.

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

For English and Russian texts: font - Sylfaen, font size - 12 pt.

ISSN 1512-0996 - — Works of GTU - Tpygsl [TY
www.shromebi.gtu.ge 177 Nel (515), 2020



The accompanying information to the article should include:

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:
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);
Sections should be outlined Introduction, Main Part and Conclusion;
Digital version of drawings or images in any graphic format, resolution 150 dpi;

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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Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
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K cBeaeHuto aBTopoB

COOpPHUK HayYHbIX  TPyAoB [PYy3sMHCKOrO TEXHUYECKOrO YHUBEpPCUTETA SBMSETCA eXeKBapTabHbIM
MYNbTUANCLUMIM/INHAPHBLIM  pedieprpyeMbiM  NEPUOAMYECKUM  M3JaHMEM, KOTOPOE  3aperMcTpupoBaHO B
MeXAyHapoaHoi 6ase 3NEKTPOHHLIX AaHHbIX _ Index Copernicus International.

Ctatby (MPUHMMAIOTCA Ha rPY3VHCKOM, aHTINACKOM, PYCCKOM 53blKaX) MYO/MKYHOTCA Ha A3blKe OpUrnHana.

KonnyecTBo aBTOPOB CTaTbM HE JO/HKHO MpeBbIwaTh 3.

ABTOpP MOXET MpefoCcTaBNATb And nybnvkauumn B L3gatesibCckoOM AOME WM MO 3/IEKTPOHHONM noyTe (Ha
cnepyownii agpec: sagamomcemlosakhli@yahoo.com) ogHy MM HECKONbKO CTaTel, a Takke B CKaHNMPOBaH-
HbIX (haiinax conyTCTBYIOLLYIO JOKYMEHTaLMWI, HO B O4HOM HOMEpe MOTYT 6biTb OMYy61MKOBaHbI TOMbKO ABe

paboThbl.

B cnyqae craresi, rnpucsiiaemsix 10 3/1. 11oYTe, Ipocs0a rpeqycMoTPETs C/IELYIOLYME TPEOOBAHMSA:
- YKAa3ate B 3/1. Subject-e HasBaHune COOPHUKA (TeMA) 1 Yamu/inio aBTopa (ABTOPOB),
- UCro0/1b30BaTh Attach (MpnaokuTs @ais);

- B c/1y4ae 60/16L0r0 06beMa Qa/ia npuMMeHNTs apxmuBarop (ZIP, RAR).

CTtaTbsl AO/MKHA ObITb COCTaB/IEHA FPaMOTHO, C COG0AEHNEM TEPMUHONOTMN. ABTOP (aBTOPbI) U PELLEH3EHTbI
HecyT OTBETCTBEHHOCTb 3a COZepXKaHMe 1 Ka4yecTBO CTaTbMU.

MockonbKy COOPHUK TPyZAOB [PY3VHCKONO TEXHWYECKOTO YHWBEPCUTETa ABMSETCA HEKOMMEPYECKUM
n3gaHveMm, Ans COTPYAHMKOB CTaTbl My6MKYOTCA 6eCrnaTHO.

CornacHo rocTaHOBMEHUIO akajemmyeckoro coseta Ne200 (22.01.2010 r.), ¢m3nyeckoe nuLO, He
ABNAIOLLEEC COTPYAHMKOM YHUBEPCUTETa, A5 Ny6AMKaLMu ctaTbM B COOPHMKE TPYLOB OO/IKHO 3apaHee BHECTU
WM nepeuncnntb Heobxoaummyto cymmy (1 cTpaHuua ctomt 10 flapu) 3a CTaTbld UM COOTBETCTBYHOLLYHO
[OKYMeHTauuio (4Be peLeH3nn 1 Hanpas/eH e Hay4YHOro CoBeTa opraHu3aumnm o nyeamkauum ctaTbm B CO0OPHUKe
Tpygoe 'TY), npunoxue cnpaBKy o6 onnate. B rpage «HasHayeHWe onnatbl» ChnefyeT 3anucaTb «CTOMMOCTb

ny6ankKaumm ctatbm».

barrosckue pexsnsntbl I'TY: FOpugnveckoe /muyo rnybsmyHoro rpasa (FO/I1); [py3sMHCKMi TeXHNYecKkni
VHUBEPCUTET, ULCHTUPUKAUNOHHBIF Kg4 211349192; 6GaHK 1puemMa; rocy[apCTBeHHas KasHa, HAa3BaHmne
1101y 4aTE/151; E4UHBIF CHET KasHbI, KOf OaHKa: TRESGEZ2, cHer rosly4aresia.: Ko KasHbl 708977259.

Mpegnaraem NopsagoK 0thopMIIEHUS HayYHOM CTaTbM:
CcTaTba A0J/DKHa ObITb npeactas/ieHa B HanevYyataHHOM BUAE Ha CTPpaHULE q)opmaTa A4, coAep>XaTb HE MEHbLLE

5 cTpaHuy, (monsa — 2 cMm, nHTepaan — 1,5);
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cTaTbsl AO/DKHa BGbITb BbIMO/IHEHA B BUAE haina doc unm docx (MS Word) 1 3anmcaHa Ha 1l060M MarHUTHOM
HocuTene;
[ANS TPY3NHCKOr0 TeKCTa NPUMeHATL WwpngT Sylfaen, pasvep 12;
WPUAT 418 aHTAMIACKOro 1 pyccKoro TekcTos Sylfaen, pasmep 12;
Cratbsl JO/PKHA CONPOBOXAATLCA CcrieAytoLLeit nHhopmaumeid:

koA YK (YHuBepcanbHas AecATMYHasA Knaccupukaums).

CsefieHMs 06 aBTOpeE (aBTOPax) Ha rPY3UHCKOM, aHT/IMACKOM 1 PYCCKOM SA3bIKax:
MOMHOCTLIO MMSA U hamunns asTopa (aBTopos), E-mail, Hay4Hasi cTeneHb U KOHTaKTHbIA TenetioH;
HasBaHMe JenapTaMeHTa, MO/IHOe Ha3BaHWe OpraHm3aL MM — MecTo paboTbl KXKAO0ro aBTopa — CTpaHa, ropog,;
MOJTHOCTLIO (haMUINMN U UMEHA PELLEH3EHTOB, afpec 3/1eKTPOHHOM MOoYTbl, HAYYHOE 3BaHVe, Ha3BaHWe fenap-

TaMeHTa NN MecTa pa60TbI.

K cTaTbe A0/MKHBI NpUiaraTbes:

AHHOTaLMA Ha rPy3VUHCKOM, aHMIMIACKOM 1 pYCCKOM s3blKax (100-150 cnoB). 4/i5 MHOCTPaHHbIX YATaTE/1eH
AHHOTALMS SBJIAETCH E4UHCTBEHHbLIM UCTOYHUKOM UH@OPMALNN O PE3Y/IbTATAX UCC/IELOBAHNH, PUBEEHHbIX B
COLEPXKAHNUN CTaTbU. VIMEHHO 3TO ONPELESIAeT MHTEPEC YHEHOIro K PaboTe M, COOTBETCTBEHHO, XE/laHNe HaYarb
AVCKYCCHIO C aBTOPOM, ITO3HAKOMUTBCA C I0/IHbIM TEKCTOM CTaTbU M T.4.

AHHOTALMS [JOIKHA ObiTh.!
UH@OPMALINOHHOM (HE JO/KHA COLEPXKaTh O0LUYMX C/I0B U (OPa3),
OPUTNIHA/IbHOU  (1TEPEBOL HA aHIJIMVICKOM U TPY3MHCKOM S3bIKAX LO/DKEH ObiTb KaYE€CTBEHHbIM, U
16PEBQAE C/IELYET UCIIO0/Ib30BATH CIIELIMASILHYIO TEDMUHO/IONIG),
COHEDXKATE/ILHOM ([O/DKHA OTPAXKATL OCHOBHOE COLEDXKAHMNE CTATbU U PE3YJIbTATbl UCC/IEL0BAHNS);

CTOYKTYPUPOBAHHOM (C/IE40BATH B CTATLE /IOMMKE OITUCAHMS PE3Y/IbTATOB).

Jo/mkHa cofepxars.
NPeqMeT CTaTbu, Temy, Le/ib (KOTOPbIE YKA3bIBAIOT B TOM C/1yHae, eC/IN 3TO HE SCHO U3 3aI/1aBUs CTaThy),
METQL N/ METQLHO/IOT MO TPOBELEHHOIO UCC/IELOBAHUS (OITUCaAHNE METOLA N/TM METOLO/ION N [1POBELEHHOM
paboTbl L{eSIECO0BPa3HO B TOM C/1yHae, ec/i OHU BbiAE/ISIOTCH HOBU3HOM, UHTEPECHBI C TOYKU 3DEHMS
AaHHOM paboTsl),
Pe3y/IbTaTbI UCC/IE40BAHUS,
apeas ucrosb30BaHUS PEe3y/ibTaTos,

BbIBOAbI;

K/0YEBbIE C/10Ba, PACMONOXEHHbIe MO andaBuUTy (Ha FPy3MHCKOM, aHT/IMIACKOM U PYCCKOM S13blKax);
B CTaTbe A0/KHbI ObITb BblAe/IeHbI M0A3aro/I0BKW: BBEAEHME, OCHOBHAS YacTb M 3aKNtoYeHMe (BbIBOAbI);
KOMMbIOTEPHbIE BapUaHTbl YepTexxein unmn goTtorpamnii 4OMKHbI ObITb BbIMOHEHbI B /T060M Fpatinyeckom

thopmaTe, paspeLleHnem — He MeHee 150 dpi.
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Jlntepatypa

Mo pekomMmeHgaunn 6a3bl OaHHbIX MeXAYHapO4HbIX Hay4YHbIX XXYPHa/10B, Y1CNO MCMO/1b30BaHHOA nnTepatypbl

enatefibHO A0/MKHO ObITb He MeHblLLe 10.

MpeacTaBnsiem NOpPsSAOK 0hopmIeHUSA B My6/IMKyEMOIA CTaTbe UCMONbL30BaHHOM IMTepaTypbl:

daMnInS U MHULMASbI BCEX aBTOPOB [0/KHbI ObITb BbINO/IHEHbI BYKBAMU NaTUHCKOIO angaBuTa, T.e. TPaHC/IU-

TepaLl,I/IGVI; Ha3BaHME CTaTbM C MeEpesoAOM Ha aHIMACKMIA 5A3bIK; HasBaHWe WCTOUYHMKOB ()KypHana, C60le/IKa

TPYZ0B, MaTePUaIOB KOH(EPEHLMN) — TPAHCIUTepPaLMeN (S3bIK CTaTbM YKa3aH B CKOOKaXx).
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