
 
 

ISSN 0130-7061 
 

Index 76127 
 
 
 
 
 
 
 

mecniereba da teqnologiebi 
samecniero referirebadi Jurnali 

 
SCIENCE AND TECHNOLOGIES 

SCIENTIFIC REVIEWED MAGAZINE 
 
 

#3(740) 
 
 
 
 
 
 

 
 
 
 
 

 
 Tbilisi _ TBILISI 

2022 



 

 

 
 

#3(740), 2022 w. 
 

gamodis 1949 wlis ianvridan, 
ganaxlda 2013 wels. 

damfuZneblebi: 
saqarTvelos mecnierebaTa erovnuli akademia 

saqarTvelos teqnikuri universiteti 
saqarTvelos sainJinro akademia 
saqarTvelos soflis meurneobis  

mecnierebaTa akademia 
mecnierebis istoriis saqarTvelos 

sazogadoeba 

CONSTITUENTS: 
Georgian National Academy of Sciences 

Georgian Technical University 
Georgian Engineering Academy 

Georgian Academy of Agricultural Sciences 
Georgian Society for the History of Science 

 

 
 
 
 

saredaqcio kolegia: 
 

TanaTavmjdomareebi: 
g. kvesitaZe (saqarTvelos mecnierebaTa erovnuli akademia), d. gurgeniZe (saqarTvelos teqniku-

ri universiteti), a. frangiSvili (saqarTvelos sainJinro akademia), g. aleqsiZe (saqarTvelos sof-
lis meurneobis mecnierebaTa akademia).  

d. gorgiZe (swavluli mdivani). 
 
g. abduSeliSvili, a. abSilava, h. albrexti (germania), r. arvelaZe, n. baRaTuria, g. bibilei-

Svili, p. bieliki (slovakeTi), v. burkovi (ruseTi), m. burjanaZe, g. gavardaSvili, z. gasitaSvili, 
o. gelaSvili, al. grigoliSvili, b. gusevi (ruseTi), l. dziensi (poloneTi), m. zgurovski (ukraina), 
h. zunkeli (avstria), d. TavxeliZe, a. TofCiSvili, z. kakulia, d. kapanaZe, v. kvaracxelia, l. kli-
miaSvili, g. kobaxiZe, k. kopaliani, m. kosior-kazberuki (poloneTi), m. kuxaleiSvili, T. lominaZe, z. 
lomsaZe, dekanozi l. maTeSvili, v. matveevi (ruseTi), n. maxvilaZe, e. meZmariaSvili, m. meZmariaSvili, 
n. miTagvaria, S. naWyebia, T. Jvania, g. saluqvaZe, T. sulaberiZe,  f. ungeri (avstria), a. faSaevi 
(azerbaijani), n. yavlaSvili, T. cincaZe, T. wereTeli, z. wveraiZe, T. wignaZe, a. xvedeliZe, r. xuroZe, 
g. jerenaSvili. 
 
 
 
 

EDITORIAL BOARD: 
 

Co-chairmans: 
G. Kvesitadze (Georgian National Academy of Sciences), D. Gurgenidze (Georgian Technical University), A. Prangishvili 

(Georgian Engineering Academy), G. Aleksidze (Georgian Academy of Agricultural Sciences). 
D. Gorgidze (Scientific Secretary). 
 
G. Abdushelishvili, A. Abshilava, H. Albrecht (Germany), R. Arveladze, N. Bagaturia, G. Bibileishvili, P. Bielik 

(Slovakia), V. Burkov (Russia), M. Burjanadze, L. Dziens (Poland), G. Gavardashvili, Z. Gasitashvili, O. Gelashvili,  
A. Grigolishvili, B. Gusev (Russia), G. Jerenashvili, Z. Kakulia, D. Kapanadze, A. Khvedelidze, N. Kavlashvili,  
V. Kvaratskhelia, L. Klimiashvili, G. Kobakhidze, K. Kopaliani, M. Kosior-Kazberuk (Poland), M. Kukhaleishvili,  
R. Khurodze, T. Lominadze, Z. Lomsadze, N. Makhviladze, Archbishop L. Mateshvili, V. Matveev (Russia), E. Medz-
mariashvili, M. Medzmariashvili, N. Mitagvaria, S. Nachkebia, A. Pashaev (Azerbaijan), G. Salukvadze, T. Sulaberidze,  
D. Tavkhelidze, A. Topchishvili, T. Tsereteli, T. Tsignadze, T. Tsintsadze, Z. Tsveraidze, P. Unger (Austria), M. Zgurovski 
(Ukraine), T. Zhvania, H. Zunkel (Austria). 
 
 

 
 
 
 
 
 

 
 
 

 

  cfufvjvwtvkj cf[kb #ntmybrehb eybdthcbntnb@^ 2022 
  Publishing House “Technical University”, 2022 
  http://www.publishhouse.gtu.ge 

mecniereba da 
teqnologiebi 

© 

http://www.publishhouse.gtu.ge/


3 
 

IBYFFHCB 

 

 

 

 

 

 

 



4 
 



5 
 

CONTENTS  

 

 

CYBER SECURITY 

A. Shekeladze. CYBER SECURITY, AS A PILLAR OF NATIONAL SECURITY IN THE XXI 

CENTURY AND ITS CHALLENGES ............................................................................................................. 7 

 

CORPORATE LAW 

E. Gamgoneishvili. CAPITAL TYPE INTERDEPENDENSE AND CONCEPTUAL ANALISIS OF 

CONFISCATION OF SHARE AND EXCLUSION OF PARTNER FROM SOCIETY ................................ 19 

   

GEOPHYSICS 

L. Shengelia, G. Kordzakhia, G. Tvauri, G. Guliashvili, S. Beridze. THE RESULTS OF SATELLITE 

REMOTE OBSERVATION ON THE MORPHOLOGY AND EXPOSURE OF GLACIERS IN THE 

AUTONOMOUS REPUBLIC OF ABKHAZIA IN THE LAST DECADE ................................................... 28 

 

ECOLOGY 

L. Shavliashvili, E. Bakradze, G.Kordzakhia, G.Kuchava, E. Shubladze. ANTHROPOGENIC 

CONTAMMANTS IN BOLNISI MUNICIPALITY AND A NEW ENVIROMENTAL POLICY ............... 39 

 

CLIMATOLOGY 

E. Khutsishvili. ASSESSMENT OF THE POTENTIAL OF CLIMATIC RESOURCES IN THE 

CONDITIONS OF GEORGIA ......................................................................................................................... 53 

 

RESORT TOURISM 

L. Kurdashvili, E. Khutsishvili. TRENDS IN THE DEVELOPMENT OF THE RESORT-TOURISM 

INDUSTRY ...................................................................................................................................................... 58 

 

CHEMISTRY 

N. Danelia, N. Kilasonia, N. Gegeshidze, M. Tsintsadze, D. Lochoshvili. A QUANTUM-CHEMICAL 

STUDY OF THE MALONIC ACID DIHYDRAZIDE MOLECULE IN VARIOUS SOLVENTS ............... 64 

N. Gegeshidze, N. Kilasonia, M. Tsintsadze, S. Gelovani. SYNTHESIS AND PROPERTIES OF A 

BIMETALLIC COORDINATION COMPOUND OF COBALT (II ) WITH PICOLINAMIDE AND 

SODIUM NITROPRUSSIDE .......................................................................................................................... 75 

 

LIGHT INDUSTRY 

T. Maglakelidze. METHODOLOGICAL FOUNDATIONS FOR THE FORMATION OF GENERAL 



6 
 

NOMENKLATURAL CHARASTERISTICS OF SHOES BY THE TEORY OF SYSTEMIC  

APPROACH ..................................................................................................................................................... 82 

 

BUILDING 

K. Jerenashvili. LIGHTENED INTER-FLOOR OVERLAPS IN HIGH-RISE BUILDINGS USING 

COMPOSITE COBIAX ................................................................................................................................... 99 

 

RAILWAY TRANSPORT 

M. Chaladze, M. Papaskiri, Z. Meskhidze, L. Lomsadze, M. Grigorashvili, G. Chaladze. 

ADVANTAGES OF MODERNIZED AUTOMATIC ADJUSTMENT BLOCK OPERATION ................. 104 

 

TO THE AUTHORS ATTENTION ........................................................................................................... 110  

  



7 
 

 

 

 

 

 

-

-

-

 

 

-

DoS DDoS

Ransomware, Spyware, Zero-day

-
-

-
-

-
 



8 
 

Cybersecurity: Selected Cyber-
attacks, 2012-2021

Botnet

Data Breach

Phishing

Malware

Malvertising

Man-in-the-Middle Attack

Ransomware

Supply Chain Attack

Zero-Day

Trojan Horse

Spyware

DoS/DDoS

-
-
-

-

-
-
-

Trojan Horse

-



9 
 

 
-
-
-

 
 

 

 BP

-

Zero-Day 

Stuxnet

Stuxnet Zero-Day- -
Siemens Step7 -

Programmable Logic Controller (PLC) -

-



10 
 

WannaCry 

Clear 

Insurance

WannaCry -
-

-

 
 

WannaCry

WannaCry -

-
Telefonica

Symantec

 Lazarus

 Colonial Pipeline

Colonial Pipeline



11 
 

-
(FBI -

DarkSide

 
 

 FireEye -
-

-
-

SolarWinds -
SolarWinds

FireEye  

SolarWinds

 SolarWinds -

-
-

Microsoft

The Washington Post -

APT29 Cozy Bear



12 
 

Supply Chain Attack

-

-

-

-
-

-

CERT.GOV.GE

-

DoS/DDoS -
DDoS -

apsny.ge, news.ge -



13 
 

-
-
-
-

-
GTsST -

-

-
-
-

 ZDNet -
-
-

ZDNet -
 

 

-
-
-
-



14 
 

-
-
-

Stuxnet -
-
-

Hotspot Analysis: Stuxnet

-

Stuxnet

-

-

-
-
-

-

-

-

-

-
-



15 
 

-
-

-

-

-
Supply Chain Attack -

-

-

-

Supply Chain Attack

-
-

-

-

-

NATO-  MISP (Malware Incident Sharing 

Platform -
FIRST



16 
 

-
-
-

Trusted Introducer

-

NATO -
First, Trusted Introducer  

 

-

-

Specops Software -
-



17 
 

-

-
 GCI -

-
 

-
-

-
-
-

-
-
-
-

 
 

 R E F E R E N C E S

1. Congressional Research Service. Cybersecurity: Selected Cyberattacks, 2012-2021. https://crsreports. 
congress.gov/product/pdf/R/R46974 

2. RISIDATA. CIA Trojan Causes Siberian Gas Pipeline Explosion. https://www.risidata.com/index. 
php?/Database/Detail/cia-trojan-causes-siberian-gas-pipeline-explosion  

3. Joshua Kucera. U.S. Intelligence: Russia Sabotaged BTC Pipeline Ahead Of 2008 Georgia War, Eurasianet. 
https://eurasianet.org/us-intelligence-russia-sabotaged-btc-pipeline-ahead-of-2008-georgia-war 

4. RISIDATA. Baku-Tbilisi-Ceyhan Pipeline explosion. https://www.risidata.com/Database/Detail/baku-
tbilisi-ceyhan-pipeline-explosion  

5. Kim Zetter. An Unprecedented Look at Stuxnet, the World's First Digital Weapon, WIRED. 
https://www.wired.com/2014/11/countdown-to-zero-day-stuxnet/  

6. Marie Baezner, Patrice Robin. Stuxnet, Researchgate. https://www.researchgate.net/publication/ 
323199431_Stuxnet 

7. Lisa Carter. 10 Biggest Cyber Attacks in History, Clear Insurance. https://clearinsurance.com.au/10-
biggest-cyber-attacks-in-history 

8. A L Johson. WannaCry: Ransomware attacks show strong links to Lazarus group, Broadcom. 
https://community.broadcom.com/symantecenterprise/communities/community-home/ 
librarydocuments/viewdocument?DocumentKey=b2b00f1b-e553-47df-920d-
f79281a80269&CommunityKey=1ecf5f55-9545-44d6-b0f4-4e4a7f5f5e68&tab=librarydocuments 

9. Charlie Osborne. Colonial Pipeline ransomware attack: Everything you need to know, Zdnet. https:// 
www.zdnet.com/article/colonial-pipeline-ransomware-attack-everything-you-need-to-know/  



18 
 

10. Wikipedia. Colonial Pipeline Ransomware Attack. https://en.wikipedia.org/wiki/Colonial_Pipeline_ 
ransomware_attack 

11. Isabella Jibilian, Katie Canales. The US is readying sanctions against Russia over the SolarWinds cyber 
attack. Here's a simple explanation of how the massive hack happened and why it's such a big deal, 
Busness Insider. https://www.businessinsider.com/solarwinds-hack-explained-government-agencies-
cyber-security-2020-12 

12. Cyber Espionage Against Georgia (Georbot). https://www.slideshare.net/DataExchangeAgency/cyber-
espionage 

13. Statement of Georgian Ministry of Foreign Affairs (Georgian). https://mfa.gov.ge/News/saqartvelos-
sagareo-saqmeta-saministros-ganck-(59).aspx?CatID=5  

14. US Embassy to Georgia. US condemns Russian cyber attack against Georgia (February 20th) 
(Goergian). https://ge.usembassy.gov/ka/the-united-states-condemns-russian-cyber-attack-against-the-
country-of-georgia-february-20-ka/ 

15. Catalin Cimpanu. Personal details for the entire country of Georgia published online, Zdnet. 
https://www.zdnet.com/article/personal-details-for-the-entire-country-of-georgia-published-online/ 

16. Irakli Jgharkava. Georgian cyber security policy, challenges and opportunities, Georgian Center for 

Strategy and Development (Georgian). https://www.gcsd.org.ge/storage/files/doc/კვლევა%20% 

20ირაკლი%20ჯღარკავა.pdf 

17. SPECOPS. The countries experiencing the most ‘significant’ cyber-attacks. https://specopssoft. 
com/blog/countries-experiencing-significant-cyber-attacks/  

18. David E.Sanger, Nicole Perlroth, Eric Schmitt. Scope of Russian Hacking Becomes Clear: Multiple US 
Agencies were hit. https://www.nytimes.com/2020/12/14/us/politics/russia-hack-nsa-homeland-
security-pentagon.html 

19. International Telecommunications Union. Global Cybersecurity Index 2020. https://www.itu.int/ 
dms_pub/itu-d/opb/str/D-STR-GCI.01-2021-PDF-E.pdf  

20. Chris Duckett. Incremental improvements are not enough as Biden signs order boosting US cyber 
posture. https://www.zdnet.com/article/biden-signs-order-boosting-us-cyber-posture-saying-
incremental-improvements-are-not-enough/ 

 

CYBER SECURITY 

 

CYBER SECURITY, AS A PILLAR OF NATIONAL SECURITY IN THE XXI 
CENTURY AND ITS CHALLENGES 

A. Shekeladze 

(Georgian Technical University) 
 

Resume. Along with the development of technologies the frequency and severity of cyber attacks is 
rising and represents one of the threats that the countries’ security is facing. The key challenges in the cyber 
sphere, which are an alarm in the context of national security, are overviewed. Such topics as: the significance 
of cyber security for a state, types of cyber attacks, well-known cyber attacks against countries, including 
Georgia are covered in the paper. Moreover, based on their analysis, information will be provided about the 
possible solutions, bearing in mind the foreign experience, research data and statistics. 

 
 Keywords: cyber attack; cyber espionage; cyber security; information security. 



19 
 

 

 

 

 

 

-

-

-

-

 

 

-

-
-
-

 
1 (MR-21-442) 

 



20 
 

-
-

 
 

-

-

-
-
-

-
-

initial capital -
-

operating agreement

-

-

-

-
-

 
2  https://bit.ly/ 
3Qks2V8> [02/08/2022 ] 
3 Case Grove vs.Brown, Court of Chancery of the State of Delaware, aug. 8, 2013, <https://bit.ly/39qsTTF > [

/062022] 
4 Delaware Limited Liability Company Act, Title 6 Commerce and Trade, Subtitle II, Section18-502. Liability for 
contribution. < https://bit.ly/3mOF7IU > [  10/06/2022] 
5  139.2  152.6, < https://bit.ly/3b2Ig5o > 
[02/08/2022 ] 



21 
 

-

-
-

-
-
-

-

-

-

-

-

-

-
-

-
-

-
-

 
6  [29/06/2022 ]< https://bit.ly/3HngzjE > 
7  2021  29 № -93-2021 . 
8 European Court of Human Rights (8588/79, 8589/79) - Commission (Plenary) - Report (31) - BRAMELID < 
https://bit.ly/3xNBPLl > 
9  2021 29  № -93-2021  
10  №  



22 
 

-

-

-
-

-

-
-

-
-

-

-
-

-

-
-

-

-

 
11 , < https://bit.ly/3xTcH7a > 
[29/01/2014  
12 №  
13 ”,  https://bit.ly/3tuk3eB

 



23 
 

-

-

-

-

-

-

-
-

-

-

-

-
-
-
-
-
-
-
-

 
14 №  
15 №  
16  2018 

 8 № -201-201-2018  №12,  2019, 134. < 
https://bit.ly/3MGnDZW > 
17  2020  30  № -1841-2019  
18 №ას-556-939 . 



24 
 

-
-
-

-

-

-

-

-
-
-
-

-

 
19  143-  . < https://bit.ly/3mCNdV7> [02/08/2022 .] 
20 საქართველოს კანონი საქართველოს სამოქალაქო საპროცესო კოდექსი, 102.1-ე მუხლი. [02/08/2022 
წ.  < https://bit.ly/39n2qXi > 
21 Case Pepper vs. Litton, Supreme Court of United States. No. 39., 308 U.S. 295, 1939. < https://bit.ly/3txkswE> 
22 saqarTvelos kanoni saqarTvelos samoqalaqo saproceso kodeqsi, 30926 ე  [02/08/2021 ]< 
https://bit.ly/3xMW6BF > 
23 ე , < https://bit.ly/3aLE3CO > 



25 
 

-

-

-
-
-

Bramelid and Malmström v. Sweden -

(ECJ -
-
-

-

-

 
 

-

-
-

-
-

-

 
24 №  < https://bit.ly/3NWrIKI > 
25 №  
26 Case Bramelid and Malmström v. Sweden (N. 8588/79, 8589/79; 1982), DECISION of 12 October 1982, < 
file:///C:/Users/Lasha/Downloads/BRAMELID%20v.%20SWEDEN.pdf > 
27 Case Österreich GmbH v. Österreichischer Rundfunk, C-283/11 Sky, Judgment of the Court (Grand Chamber) 22 
January 2013, 21/31. < https://bit.ly/3zz2jCF > 



26 
 

-
-

-

-
-
-
-
-

 

 

 R E F E R E N C E S

 -

2. Guide to Going Global Corporate, Full Handbook, 2022. 
 -

https://t.ly/g5a

 

5. Guide on Article 1 of Protocol No. 1 to the European Convention on Human Rights, Protection of 
property, Article 1 of Protocol No. 1 – Right to property, Updated on 31 December 2021. < 
https://bit.ly/30wmY6h >  

  

 -

 

9. P. J. Dalley. The Law of Partner Expulsions: Fiduciary Duty and Good Faith//Cardozo Law Review, 
1999-2000. 

 

11. J. Schwartz. Good Faith in Partner Expulsions: Application of a Contract Law Paradigm// Chapman 
Law Review, 9 Chap. L. Rev. 1, 2005. 

 

 



27 
 

CORPORATE LAW 

 

 

CAPITAL TYPE INTERDEPENDENSE AND CONCEPTUAL ANALISIS OF 

CONFISCATION OF SHARE AND EXCLUSION OF PARTNER FROM SOCIETY 

E. Gamgoneishvili 

(Caucasus University) 

 

Resume. The state has been trying to develop effective economic and legal mechanisms for many years. 
Nevertheless, it remains a problem to maintain the stable development trend of companies. The purpose of the 
new law that enacted in 2022 is to introduce international standards and share experience, in order to implement 
a systematic and consistent legislative mechanism, which, among other things, ensures the effective regulation 
of issues related to capital contribution, confiscation or expulsion of a partner's share.  

In the end, it is interesting whether the new law will ensure the existence of appropriate standards for 
the protection of ownership of the partner's share. 

 
 Keywords: charter capital; forfeiture of share; court decision; partner expulsion. 
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1 ბზიფი 6 2,7 0 0 3 2,6 0 0 0 0 0 0 4 1,8 0 0 
2 კელასური 0 0 0 0 0 0 0 0 0 0 3 1,5 0 0 0 0 
3 კოდორი 11 4,5 20 13,8 23 9,9 14 8,6 25 14,2 9 8,0 7 3,1 11 8,8 

სულ 17 7,2 20 13,8 26 12,5 14 8,6 25 14,2 11 9,5 11 4,9 11 8,8 
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1 ბზიფი 6 1,6 0 0 4 1,7 0 0 1 0,1 0 0 4 1,5 0 0 
2 კელასური 0 0 0 0 0 0 0 0 0 0 2 0,9 0 0 0 0 
3 კოდორი 12 2,7 17 8,8 25 6,2 13 6,3 28 10,1 17 5,4 12 2,9 23 8,0 

სულ 18 4,3 17 8,8 29 7,9 13 6,3 29 10,2 19 6,3 16 4,4 23 8,0 
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1 ბზიფი 2 0,9 0 0 1 0,2 0 0 0 0 1 0,1 4 1.1 0 0 
2 კელასური 0 0 0 0 0 0 0 0 0 0 1 0,7 0 0 0 0 
3 კოდორი 12 1,9 15 7,8 19 5,2 12 5,4 25 8,6 16 4,5 10 2,5 15 6,1 

სულ 14 2,8 15 7,8 20 5,4 12 5,4 25 8,6 18 5,3 14 3.6 15 6,1 
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1 ბზიფი 1 0,8 0 0 4 1,0 0 0 0 0 1 0,1 4 0,6 0 0 
2 კელასური 0 0 0 0 0 0 0 0 0 0 1 0,6 0 0 0 0 
3 კოდორი 10 1,1 13 6,6 16 4,0 11 4,5 27 7,4 12 3,5 10 2,1 11 4,9 

სულ 11 1,9 13 6,6 20 5.0 11 4,5 27 7,4 14 4,2 14 2,7 11 4,9 

-

-
-

-

-

-
-
-

–

მყინვარული 
აუზი 

თოვლნარების ზოგადი ექსპოზიცია 
ჩ ს დ ა ჩდ ჩა სდ სა 

I II III I II III I II III I II III I II III I II III I II III I II III 

1 ბზიფი - - - - - - - - - - - - - -  - 3 3 3 - - - - - - 

2 კელასური - - - - - - - - - - - - - - - 1 2 2 - - - - - - 
3 კოდორი 8 15 23 3 5 4 7 11 18 5 5 8 10 10 10 8 8 10 2 3 5 13 15 20 

სულ 8 15 23 3 5 4 7 11 18 5 5 8 10 10 10 12 13 15 2 3 5 13 15 20 
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GEOPHYSICS 

 

 

THE RESULTS OF SATELLITE REMOTE OBSERVATION ON THE 

MORPHOLOGY AND EXPOSURE OF GLACIERS IN THE AUTONOMOUS 

REPUBLIC OF ABKHAZIA IN THE LAST DECADE 

L. Shengelia, G. Kordzakhia, G. Tvauri, G. Guliashvili, S. Beridze 

(Institute of Hydrometeorology at the Georgian Technical University, I. Javakhishvili Tbilisi State 
University’s E. Andronikashvili Institute of Physics, National Environmental Agency of the Ministry  
of Environmental Protection and Agriculture of Georgia) 

 

Resume. The glaciers of the Autonomous Republic of Abkhazia and their characteristics are studied 
according to the catalogue and satellite data of 2010, 2015 and 2020. The article presents the results of 
observing the morphology and exposure of these glaciers. A modern method for determining the exposure of 
glaciers is described. Relevant conclusions are drawn. 

 
 Keywords: Autonomous Republic of Abkhazia; climate change; exposure; glaciers; morphology. 
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, E-coli-  [10,11].  
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1.  (ICS-1000) ISO 100304-1: 2007; 

2. SPECORD 205 ISO7150-1: 2010; 
3. ISO 9308-1, ISO 7899-2; 
4. ICP-OES; 
5.  Hanna Combo pH/EC/TDS/PPM Tester HI98129; 

6. pH Milwaukee-Mi 150; 

7. IDEXX- ISO 9308-3. 
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ECOLOGY 
 

 

ANTHROPOGENIC CONTAMMANTS IN BOLNISI MUNICIPALITY AND A NEW 

ENVIROMENTAL POLICY 

L. Shavliashvili, E. Bakradze, G.Kordzakhia, G.Kuchava, E. Shubladze 

(Institute of Hydrometeorology at the Georgian Technical University, National Environmental Agensy of the  
Ministry of Environmental Protection and Agriculture of Georgia) 

 

Resume. Among the many enterprises in Bolnisi municipality, the biggest one is the copper and gold 
mining enterprise, which is expected to pollute ecosystems with heavy metals. The agricultural fields of Bolnisi 
are irrigated with water from Kazretula, Mashavera and Foladauri rivers, which causes their pollution. At the 
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same time, it is noteworthy that the river Mashavera flows into the river Khrami, and finaly in the river Mtkvari, 
which represents the transboundary river. Therefore, it is very important to have a physical-chemical, 
hydrochemical and microbiological study of those rivers and artesian waters near the ore processing enterprise. 

 To solve the objectives of the research field work was carried out once a quarter of 2019-2020: water 
sampling was made and the mobile devices was used to determine physico-chemical parameters (pH, electrical 
conductivity, dissolved oxygen, temperature and salinity); in the Laboratory was determined the total form of 
heavy metals; Also, physico-chemical, hydrochemical and microbiological analyzes (Biogenic substances, 
Basic ions, mineralization, BOD5, total coliforms, e-coli and fecal streptococci etc.) 

 All types of hydrochemical, physico-chemical and microbiological analyzes have been performed using 
modern methods and equipment that meet and comply with European standards. 

The work shows a new structure of environmental service developed in the company. 

 Keywords: biogenic compounds; heavy metals; mineralization; natural waters; pollution. 
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CLIMATOLOGY 

 

 

ASSESSMENT OF THE POTENTIAL OF CLIMATIC RESOURCES IN THE 

CONDITIONS OF GEORGIA 

E. Khutsishvili 

(Institute of Hydrometeorology of the Georgian Technical University) 

 

Resume. In order to choose the ways of development of the country's economy, it is necessary to have 
a resourceful approach in the study of natural factors. Climatic resources of the economic formation of regions 
create and determine the territorial organization of productive forces and the division of labor between regions. 

Using the developed method, the climatic, including agro-climatic, energy and resort resource 
components and full integral potential of different physical geographical and administrative regions of Georgia 
are thoroughly and complexly investigated. 

 
 Keywords: administrative side; agroclimatic and climatic resources; potential of climatic resources; 

resort region. 
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 R E F E R E N C E S

 

 

3.  

 

 

RESORT TOURISM 

 

 

TRENDS IN THE DEVELOPMENT OF THE RESORT-TOURISM INDUSTRY 

L. Kurdashvili, E.Khutsishvili 

(International Black Sea University, Institute of Hydrometeorology at the Georgian Technical University) 

 

Resume. The development of the resort-tourism industry directly depends on the geographical location, 
topography, vegetation, weather and climate of the given region. Weather and climate are the two main factors 
that determine the bioclimatic resources of a place. Therefore, the research of these resources, which is 
necessary for the organization and development of the resort-tourism industry, is given great attention in many 
countries. Climate influences tourism both directly and indirectly. In the tourism sector, climate is key for 
tourists. Unfavorable climatic conditions and their change can affect the tourist flow or the seasonal change of 
tourist activities. 

The potential of tourist-recreational resources in the regions of Georgia was evaluated in this paper. 
Complex climatic parameters in different regions of Georgia and regularities of their distribution in time and 
space were determined. 

 
 Keywords: climate; ecology; tourism; tourist flow; tourist monuments; tourist market. 

 



64 
 

 

 

 

 

 

 AM1 

-

-

-
-

AM1 Pentium III -

 

 

-

-

-

-



65 
 

-

-

-
-
-

-

 
 

-
CONHNH2 CONHNH

O = C – NH -
-

-

-
-
-

 
 



66 
 

AM1

ΔH μ

N  
  

1  -154.891 1.660 

2 H2O,  -236.649 10.380 

3 C2H6SO,  -234.140 10.296 

4 CH3OH,  -230.764 10.187 

5 C2H5OH,  -227.432 10.071 

6 (CH3)2CO,  -227.591 9.462 

7 CHCl3,  -229.870 2.593 

8 C6H12,  -191.553 2.054 

AM1

N  

 

 H2O,  
 

C2H6SO, 
 

CH3OH, 
 

C2H5OH 
 

(CH3)2C 
 

CHCl3, 

 

C6H12, 
 

1 C(1)C(2)O(3) 121.484 123.898 123.908 123.954 123.926 123.561 121.248 121.365 

2 C(1)C(2)N(4) 117.793 116.095 116.056 116.049 116.009 116.243 118.044 117.924 
3 C(2)N(4)N(5) 126.084 126.129 126.085 126.116 126.042 126.026 126.045 125.990 
4 C(2)C(1)C(6) 111.679 112.989 112.950 113.004 113.007 113.026 112.319 112.065 
5 N(1)C(6)O(7) 120.779 123.235 123.242 123.282 123.275 123.111 120.241 120.485 
6 C(1)C(6)N(8) 117.529 115.175 115.131 115.107 115.066 115.397 118.460 117.994 
7 N(1)C(6)O(7) 125.596 123.613 123.589 123.592 123.559 123.581 125.687 125.541 
8 C(2)C(1)H(10) 107.624 108.631 108.619 108.615 108.565 107.955 107.643 107.580 

9 C(2)C(1)H(11) 112.808 109.487 109.469 109.469 109.455 109.858 112.519 112.697 

10 C(2)N(4)H(12) 120.565 120.343 120.338 120.372 120.324 120.019 120.327 120.406 

11 N(4)N(5)H(13) 108.992 109.247 109.247 109.235 109.250 109.327 109.412 109.091 
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12 N(4)N(5)H(14) 109.337 109.427 109.424 109.416 109.430 109.543 109.377 109.500 
13 C(6)N(8)H(15) 119.817 118.992 118.994 119.003 118.976 118.860 119.161 119.409 
14 N(8)N(9)H(16) 108.731 108.877 108.879 108.862 108.865 108.499 108.850 108.747 
15 N(8)N(9)H(17) 109.677 107.975 107.998 107.981 107.981 107.629 110.008 109.872 

C(1)C(2)O(3); C(2)N(4)N(5); 
N(1)C(6)O(7); N(1)C(6)O(7) ° C(6) C(2)

sp2

C–C C–N

1.382 – 1.192 Å C – O

1.250–

1.252 Å

AM1 Rij

Pij

N  

 

 
H2O,  

 

C2H6O, 
 

CH3OH, 

 

C2H5OH, 

 

(CH3)2CO, 
 

CHCl3, 

 

C6H12,  

 

1 C(1)C(2) 
,

o
A  1.514 1.510 1.510 1.510 1.510 1.510 1.512 1.513 

 0.921 0.937 0.937 0.936 0.936 0.935 0.926 0.924 

2 C(2)O(3) ,
o
A  1.250 1.258 1.257 1.257 1.256 1.256 1.258 1.253 

 1.728 1.629 0.633 1.637 1.642 1.644 1.645 1.690 

3 C(2)N(4) ,
o
A  1.387 1.383 1.383 1.383 1.384 1.384 1.379 1.384 

 1.101 1.157 1.155 1.152 1.148 1.147 1.160 1.127 

4 N(4)N(5) ,
o
A  1.357 1.358 1.359 1.358 1.358 1.358 1.358 1.358 

 0.987 0.986 0.986 0.986 0.9860 0.986 0.986 0.986 

5 C(1)C(6) 
,

o
A  1.517 1.514 1.514 1.514 1.514 1.513 1.514 1.516 

 0.914 0.934 0.934 0.933 0.933 0.933 0.924 0.918 

6 C(6)O(7) ,
o
A  1.248 1.258 1.258 1.257 1.256 1.257 1.256 1.252 

 1.740 1.615 1.620 1.625 1.631 1.631 1.653 1.700 

7 C(6)N(8) ,
o
A  1.387 1.379 1.379 1.379 1.380 1.381 1.381 1.385 
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 1.106 1.185 1.182 1.178 1.174 1.173 1.154 1.128 

8 N(8)N(9) 
,

o
A  1.357 1.367 1.368 1.368 1.367 1.369 1.359 1.358 

 0.990 0.971 0.971 0.971 0.971 0.969 0.988 0.989 

9 C(1)H(10) 
,

o
A  1.124 1.128 1.128 1.127 1.127 1.127 1.127 1.126 

 0.943 0.926 0.927 0.927 0.928 0.930 0.931 0.937 

10 C(1)H(11) ,
o
A  1.122 1.128 1.128 1.128 1.128 1.128 1.124 1.123 

 0.957 0.931 0.932 0.932 0.933 0.932 0.951 0.954 

11 N(4)H(12) ,
o
A  0.999 1.005 1.004 1.004 1.004 1.004 1.003 1.001 

 0.879 0.860 0.861 0.861 0.862 0.862 0.865 0.872 

12 N(5)H(13) ,
o
A  1.016 1.017 1.017 1.017 1.017 1.017 1.016 1.016 

 0.954 0.945 0.945 0.945 0.946 0.946 0.947 0.951 

13 N(5)H(14) ,
o
A  1.017 1.016 1.016 1.016 1.016 1.017 1.016 1.016 

 0.954 0.945 0.945 0.945 0.946 0.945 0.947 0.950 

14 N(8)H(15) ,
o
A  1.004 1.005 1.005 1.005 1.004 1.004 1.007 1.006 

 0.866 0.863 0.864 0.865 0.865 0.867 0.861 0.863 

15 N(9)H(16) ,
o
A  1.016 1.017 1.017 1.016 1.017 1.017 1.016 1.016 

 0.955 0.946 0.946 0.946 0.946 0.947 0.948 0.952 

16 N(9)H(17) ,
o
A  1.016 1.016 1.016 1.015 1.016 1.017 1.016 1.016 

 0.954 0.944 0.944 0.945 0.945 0.946 0.946 0.950 

O O

sp

s

O(7) O
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AM1

(), q

s,p

N   
 n 

 

nS nPx nPy nPz 

1  

C(1) -0.205 4.205 2 1.228 0.924 1.061 0.991 

C(2) 0.285 3.715 2 1.230 0.891 0.841 0.752 

O(3) -0.383 6.383 2 1.918 1.678 1.298 1.489 

N(4) -0.335 5.335 2 1.467 1.031 1.075 1.762 

N(5) -0.171 5.171 2 1.633 0.905 1.540 1.093 

C(6) 0.283 3.717 2 1.227 0.830 0.805 0.855 

O(7) -0.370 6.370 2 1.918 1.290 1.583 1.580 

N(8) -0.334 5.334 2 1.473 1.412 1.206 1.242 

N(9) -0.170 5.170 2 1.633 1.255 1.325 0.956 

H(10) 0.146 0.854 1 0.854    

H(11) 0.136 0.864 1 0.864    

H(12) 0.261 0.739 1 0.739    

H(13) 0.147 0.853 1 0.853    

H(14) 0.145 0.855 1 0.855    

H(15) 0.280 0.720 1 0.720    

H(16) 0.145 0.855 1 0.855    

H(17) 0.140 0.860 1 0.860    

2 
H2O, 

 

C(1) -0.223 4.223 2 1.227 0.919 0.970 1.107 

C(2) 0.358 3.642 2 1.223 0.891 0.823 0.705 

O(3) -0.515 6.515 2 1.914 1.665 1.361 1.575 

N(4) -0.329 5.329 2 1.470 1.033 1.088 1.738 

N(5) -0.247 5.247 2 1.629 0.920 1.568 1.130 

C(6) 0.371 3.629 2 1.215 0.798 0.891 0.724 

O(7) -0.521 6.521 2 1.914 1.644 1.389 1.575 

N(8) -0.327 5.327 2 1.469 1.056 1.104 1.698 

N(9) -0.261 5.261 2 1.632 1.095 1.003 1.531 

H(10) 0.188 0.812 1 0.812    

  

H(11) 0.181 0.819 1 0.819    

H(12) 0.299 0.701 1 0.701    

H(13) 0.180 0.820 1 0.820    

H(14) 0.179 0.821 1 0.821    

H(15) 0.289 0.711 1 0.711    
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H(16) 0.177 0.823 1 0.823    

H(17) 0.200 0.800 1 0.800    

3 
C2H6SO, 

 

C(1) -0.223 4.223 2 1.227 0.920 0.970 1.106 

C(2) 0.357 3.643 2 1.223 0.891 0.823 0.706 

O(3) -0.511 6.511 2 1.914 1.664 1.361 1.572 

N(4) -0.330 5.330 2 1.470 1.033 1.088 1.740 

N(5) -0.246 5.246 2 1.629 0.920 1.568 1.130 

C(6) 0.370 3.630 2 1.215 0.798 0.891 0.725 

O(7) -0.517 6.517 2 1.914 1.642 1.380 1.573 

N(8) -0.328 5.328 2 1.469 1.057 1.103 1.700 

N(9) -0.260 5.260 2 1.632 1.095 1.002 1.531 

H(10) 0.187 0.813 1 0.813    

H(11) 0.180 0.820 1 0.820    

H(12) 0.298 0.702 1 0.702    

H(13) 0.179 0.821 1 0.821    

H(14) 0.179 0.821 1 0.821    

H(15) 0.288 0.712 1 0.712    

H(16) 0.177 0.823 1 0.823    

H(17) 0.199 0.801 1 0.801    

4 
C1H3OH, 

 

C(1) -0.222 4.222 2 1.227 0.920 0.970 1.105 

C(2) 0.356 3.644 2 1.223 0.890 0.823 0.707 

O(3) -0.507 6.507 2 1.914 1.663 1.360 1.569 

N(4) -0.332 5.332 2 1.470 1.033 1.088 1.741 

N(5) -0.245 5.245 2 1.629 0.919 1.567 1.129 

C(6) 0.369 3.631 2 1.215 0.798 0.891 0.726 

O(7) -0.511 6.511 2 1.914 1.642 1.386 1.569 

N(8) -0.330 5.330 2 1.469 1.057 1.103 1.702 

N(9) -0.258 5.258 2 1.532 1.093 1.002 1.531 

H(10) 0.186 0.814 1 0.814    

H(11) 0.179 0.821 1 0.821    

H(12) 0.297 0.703 1 0.703    

H(13) 0.179 0.821 1 0.821    

H(14) 0.178 0.822 1 0.822    

H(15) 0.287 0.713 1 0.713    

H(16) 0.176 0.824 1 0.824    

H(17) 0.198 0.802 1 0.802    

5 
C2H5OH, 

 

C(1) -0.222 4.222 2 1.227 0.921 0.971 1.103 

C(2) 0.355 3.645 2 1.223 0.890 0.823 0.708 

O(3) -0.502 6.502 2 1.914 1.663 1.359 1.566 

N(4) -0.333 5.333 2 1.470 1.033 1.087 1.743 

N(5) -0.244 5.244 2 1.629 0.920 1.567 1.128 
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C(6) 0.368 3.632 2 1.215 0.798 0.891 0.727 

O(7) -0.505 6.505 2 1.914 0.642 1.385 1.565 

N(8) -0.332 5.332 2 1.469 1.057 1.103 1.704 

N(9) -0.256 5.256 2 1.632 1.091 1.001 1.531 

H(10) 0.184 0.816 1 0.816    

H(11) 0.177 0.823 1 0.823    

H(12) 0.296 0.704 1 0.704    

H(13) 0.178 0.822 1 0.822    

H(14) 0.178 0.822 1 0.822    

H(15) 0.285 0.715 1 0.715    

H(16) 0.175 0.825 1 0.825    

H(17) 0.196 0.804 1 0.804    

6 
(CH3)2CO, 

 

C(1) -0.222 4.222 2 1.227 0.922 0.973 1.100 

C(2) 0.353 3.647 2 1.223 0.890 0.825 0.709 

O(3) -0.499 6.499 2 1.914 1.668 1.354 1.564 

N(4) -0.332 5.332 2 1.469 1.032 1.087 1.744 

N(5) -0.243 5.243 2 1.628 0.919 1.568 1.128 

C(6) 0.364 3.636 2 1.215 0.801 0.882 0.738 

O(7) -0.504 6.504 2 1.914 1.644 10.414 1.532 

N(8) -0.332 5.332 2 1.472 1.062 1.151 1.647 

N(9) -0.255 5.255 2 1.636 1.066 0.999 1.554 

H(10) 0.182 0.818 1 0.818    

H(11) 0.178 0.822 1 0.822    

H(12) 0.295 0.705 1 0.705    

H(13) 0.178 0.822 1 0.822    

H(14) 0.178 0.822 1 0.822    

H(15) 0.287 0.713 1 0.713    

H(16) 0.179 0.821 1 0.821    

H(17) 0.194 0.806 1 0.806    

7 
CHCl3, 

 

C(1) -0.212 4.212 2 1.229 0.915 1.070 0.998 

C(2) 0.326 3.674 2 1.227 0.891 0.833 0.723 

O(3) -0.481 6.481 2 1.916 1.696 1.314 1.555 

N(4) -0.317 5.317 2 1.467 1.031 1.086 1.734 

N(5) -0.228 5.228 2 1.630 0.912 1.565 1.122 

C(6) 0.331 3.669 2 1.226 0.809 0.796 0.837 

O(7) -0.481 6.481 2 1.916 1.337 1.667 1.560 

N(8) -0.314 5.314 2 1.477 1.401 1.149 1.287 

N(9) -0.229 5.229 2 1.629 1.255 1.351 0.994 

H(10) 0.177 0.823 1 0.823    

  

H(11) 0.158 0.842 1 0.842    

H(12) 0.289 0.711 1 0.711    

H(13) 0.172 0.828 1 0.828    

H(14) 0.174 0.826 1 0.826    

H(15) 0.290 0.710 1 0.710    
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H(16) 0.175 0.825 1 0.825    

H(17) 0.168 0.832 1 0.832    

8 
C6H12, 

 

C(1) -0.208 4.208 2 1.229 0.920 1.064 0.995 

C(2) 0.305 3.695 2 1.229 0.891 0.838 0.737 

O(3) -0.429 6.429 2 1.917 1.687 1.306 1.520 

N(4) -0.327 5.327 2 1.468 1.031 1.080 1.749 

N(5) -0.201 5.201 2 1.631 0.909 1.553 1.108 

C(6) 0.306 3.694 2 1.227 0.820 0.801 0.847 

O(7) -0.422 6.422 2 1.917 1.313 1.634 1.558 

N(8) -0.324 5.324 2 1.476 1.405 1.169 1.274 

N(9) -0.201 5.201 2 1.631 1.261 1.333 0.976 

H(10) 0.161 0.839 1 0.839    

H(11) 0.146 0.854 1 0.854    

H(12) 0.274 0.726 1 0.726    

H(13) 0.161 0.839 1 0.839    

H(14) 0.160 0.840 1 0.840    

H(15) 0.285 0.715 1 0.715    

H(16) 0.161 0.839 1 0.839    

H(17) 0.154 0.846 1 0.846    

N(4) N(5), N(8) N(9)

NH2 

NH 

NH2

 N-

H(15) H(12)
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 AM1

-
-

-
 NH2

-
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CHEMISTRY 

 

 

A QUANTUM-CHEMICAL STUDY OF THE MALONIC ACID DIHYDRAZIDE 

MOLECULE IN VARIOUS SOLVENTS 

N. Danelia, N. Kilasonia, N. Gegeshidze, M. Tsintsadze, D. Lochoshvili 

(Georgian Technical University, I. Javakhishvili Tbilisi State University’s R. Agladze Institute of Inorganic 
Chemistry and Electrochemistry) 

 

Resume. Using the quantum-chemical semiempirical method AM1, the energetic, geometric and 
structural characteristics of the malonic acid dihydrazide molecule both in the gas phase and in various solvents 
were calculated, the effect of solvents on the complexing ability of the molecule was determined, which makes 
it possible to determine the optimal conditions for conducting targeted synthesis. The heat of formation of a 
molecule, bond length, bond angles, effective charges on atoms, population of electron orbitals were 
determined, electron-donating atoms of the organic ligand, etc. were identified as solvents water, acetone, 
methanol, ethanol, chloroform and hexane. 

Theoretical quantum chemical study were carried out using the AM1 semi-empirical method. The 
calculations were carried out on a Pentium III computer. 

 
Keywords: complex formation; electronic structure; Malonic acid dihydrazide. 
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AM1 -
-

N, 

N

C – N =1.362 C – C =1.399Å

C – C – C 118 – 123°-

sp2

C(2)-N(1)-C(3), C(7)-N(9)-H(14), C(2)-C(7)-O(8) sp

N(1), O(8) N(9)

C(7) q=+0.352, q=+0.398,

q=+0.368),

N(9) O(8) 



77 
 

() q

s,p

№  ,   Q 
  

2S 2Px 2Py 2Pz 
1  N(1) -0.120 5.120 1.716 1.070 1.242 1.091 

C (7) 0.341 3.659 1.200 0.814 0.891 0.754 
O(8) -0.369 6.369 1.918 1.664 1.309 1.478 
N(9) -0.429 5.429 1.450 1.071 1.121 1.788 

2  N(1) -0.234 5.234 1.709 1.096 1.275 1.154 
C (7) 0.387 3.613 1.197 0.821 0.880 0.714 
O(8) -0.578 6.578 1.917 1.690 1.349 1.622 
N(9) -0.373 5.373 1.452 1.060 1.171 1.690 

3 C2H6SO,  N(1) -0.233 5.233 1.709 1.096 1.275 1.153 
C (7) 0.387 3.613 1.197 0.821 0.881 0.715 
O(8) -0.574 6.574 1.917 1.690 1.348 1.620 
N(9) -0.375 5.375 1.452 1.061 1.170 1.692 

4 CH3OH, 
 

N(1) -0.230 5.230 1.709 1.096 1.274 1.151 
C (7) 0.386 3.614 1.197 0.821 0.881 0.715 
O(8) -0.569 6.569 1.917 1.689 1.347 1.616 
N(9) -0.376 5.376 1.452 1.061 1.169 1.695 

   -0.228 5.228 1.709 1.095 1.274 1.150 
 0.386 3.614 1.197 0.820 0.881 0.715 

O(8) -0.563 6.563 1.917 1.690 1.343 1.613 
N(9) -0.379 5.379 1.452 1.062 1.168 1.698 

6 (CH3)2CO, 
 

N(1) -0.226 5 C2H5OH, 
 

N(1) 1.274 1.149 

C (7) 0.386   C (7) 0.881 0.716 
O(8) -0.560 6.560 1.917 1.690 1.343 1.610 
N(9) -0.381 5.381 1.452 1.062 1.167 1.700 

7 CHCl3, 
 

N(1) -0.197 5.197 1.711 1.088 1.266 1.133 
C (7) 0.375 3.625 1.198 0.818 0.885 0.724 
O(8) -0.501 6.501 1.917 1.681 1.334 1.568 
N(9) -0.401 5.401 1.451 1.064 1.153 1.733 

8 C6H12,  N(1) -0.158 5.158 1.714 1.079 1.254 1.111 
C (7) 0.358 3.642 1.199 0.816 0.888 0.738 
O(8) -0.429 6.429 1.917 1.671 1.321 1.519 
N(9) -0.420 5.420 1.451 1.067 1.136 1.766 
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O(8)

6.382 (q=-0.382), 6.578 (q=-0.579 6.399 (q=-0.399).

n p

sp2

s

p

N(9) q=-0.413

q=-0.372 q=-0.432

2Pz



N(9) 

N(9) -
N(1

sp2  

M–N(1)

N(1) O(8)

MN MO MN MO

[Co2L(H2O)2]2[Fe(CN)5NO] 

·2H2O [Co2L(H2O)2]2[Fe(CN)5NO]·2H2O, L L
~



FTIR TENSOR II”
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[Fe(CN)5(NO)]2- 

  (NH)   

(C=N) 

 

 I II III 

L  3425 1044.6 1143.4 1165.7 1683 1603.7 1393.1 

   1255.2 1393.1 1443.4    

   1490.9 1507.7 1570.1    
[Co2l(H2O)][Fe(CN)5NO]  3423 1020.4 1056.7 1121.0 1637 1624.2 1306.4 

   1160.1 1268.2  1585.1  

   1306.4 1458.3 1465.8    

   1491.9 1507.7 1570.1    

[Co2L(H2O)2][Fe(CN)5NO] (L

(CO)
(CO) 
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(CCN) 



(MC), (MCN) (CN)

(NO)  
 

 
AM1

N(1) O(8)

MN OM 
-

[Co2L′(H2O)][Fe(CN)5NO] (L′ -

L′

-
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SYNTHESIS AND PROPERTIES OF A BIMETALLIC COORDINATION 

COMPOUND OF COBALT (II ) WITH PICOLINAMIDE AND SODIUM 
NITROPRUSSIDE 

N. Gegeshidze, N. Kilasonia, M. Tsintsadze, S. Gelovani 

(Georgian Technical University, I. Javakhishvili Tbilisi State University’s, R. Agladze Institute of Inorganic 
Chemistry and Electrochemistry) 

 

Resume. In order to study the effect of solvents on the complexing ability of picolinamide and to identify 
donor atoms of the organic ligand molecule, quantum-chemical calculations were carried out using the AM1 
semi-epic method. In order to determine the rule of coordination of molecules of picolinamide, water, and 
nitroprusside ion, an IR spectral study of the synthesized complex was carried out. 

The method of grinding polycrystalline samples with vaseline was used. KBr plates (400-4000 cm-1) 
were used. The absorption of vaseline oil was maximally compensated. 

A new coordination compound of cobalt (II) with picolinamide and sodium nitroprusside has been 
synthesized. The substance is isolated in a free state, stable in air. Some of its physico-chemical properties 
have been studied. 

The synthesized compound was studied by IR spectroscopy. Data of spectral analyzes are in full 
accordance with quantum-chemical study. 

 

 Keywords: bimetallic complex compounds; picolinamide; quantum-chemical study; sodium 
nitroprusside. 
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LIGHT INDUSTRY 

 

 

METHODOLOGICAL FOUNDATIONS FOR THE FORMATION OF GENERAL 

NOMENKLATURAL CHARASTERISTICS OF SHOES BY THE TEORY OF 
SYSTEMIC APPROACH 

T. Maglakelidze 

(A.Tsereteli State University, International Associacion “ST-GEORGITALI”) 

 

Resume. The importance of the systematic approach theory and its applicability for the formation of 
general nomenclature characteristics of consumer requirements for light industry products (footwear, clothing, 
etc.) are discussed. 

The example presents a set of issues that have been studied in various fields to form the general 
nomenclature characteristics of specific footwear of specific goods. 

 
Keywords: general nomenclature; system; shoes; theory; properties. 

 



99 
 

 

 



 

 

-

-
-

 

 

-
-

-
-

-

-

 
 PH –DF-22- 2256

 



100 
 

-

Х Х ХХ -
-

-
-

-

-

-
 

 

-

-
-

Х Х
-

-

-
-

 



101 
 

-
-
-

 

-

-

 
 

 

-
-

 
-

 

(Slime-Line) -

((Eco-Line)  

 



102 
 

 
  

 

ХХ

 Harvey Mudd-
 

 

-

-

-

-

-

-

-

 

 

 R E F E R E N C E S

 

 -



103 
 

3. Михайлов Б.К., Кипиани Г.О., Москалева В.Г. Основы теории и методы расчета на устойчивость 
трехслойных пластин с разрезами. Тб.: Мецниереба, 1991. -189 с. 

4. R.M. Jones. Mechanics of composites Materials. New-York: McGraw Hill Book, 1975, pp. 147-156. 
5. P. Zdeněk. Bažant and Luigi Cedolin Stability of structures (Elastic, Inelastic, Fracture and Damage 

Theories) Dover Publications, INC. Mineola, New-York, 2003. - 1011 p. 

 

 

BUILDING 

 

 

LIGHTENED INTER-FLOOR OVERLAPS IN HIGH-RISE BUILDINGS USING 

COMPOSITE COBIAX 

K. Jerenashvili 

(Georgian Technical University) 

 

Resume. Based on the analysis of the results of theoretical and experimental research, an opportunity 
has arisen in the construction industry to use Cobiax systems of Georgian production in flat reinforced concrete 
roofs and other constructions, which will allow the country to obtain a significant economy of concrete with 
unconditional preservation of the product's bearing capacity.To create a simple electronic program for 
calculating monolithic reinforced concrete inter-floor roofing of Cobiax system, which will be accessible to 
any person with an engineering education. 

 
 Keywords: Cobiax; construction; industry; constructions; concrete. 
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RAILWAY TRANSPORT 

 

 

ADVANTAGES OF MODERNIZED AUTOMATIC ADJUSTMENT BLOCK 

OPERATION 

M. Chaladze, M. Papaskiri, Z. Meskhidze, L. Lomsadze, M. Grigorashvili, G. Chaladze 

(Georgian Technical University) 

 

Resume. The normal operation of the relay devices (relays, signaling and arrow blocks... and others) 
depends a lot on the stability of the feeding shield of the signaling, centralization and blocking (SCB) systems 
on the railways of Georgia and in the metropolitan area. The following types of feeder shields are used and in 
operation: “PV-60”, “PV-24/30”, PRBB and others. These devices are from the last century, which is why 
there is a significant increase in the number of fakes, the moral aging of the equipment and the wear of the 
details included in it. The “PV-24/30” type power supply accumulator system circuit breaker shield is used in 
railway development stations. The shield is equipped with two charging switches designed to work with a 24 
V storage battery. "ARB"-type block operates in "automatic" and "artificial" regulation mode. 

 
 Keywords: artificial regulation; automatic regulation; battery; buffer cycle; controller block; induction 

shield; phase block; throttle. 
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