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COopHHUK Hay4yHBIX TPYyHOB [py3uMHCKOro
TEXHUYECKOTO YHHBEPCUTETA SIBISAETCS E€Ke-
KBapTaJIbHBIM pedeprUpyeMbIM MEPUOIUIEC-
KM H3JaHHEM.

3amuieHsl Bce mpasa. JIroOyto omybnu-
KOBaHHYIO B JAHHOM COOPHHKE CTaThIO (TEKCT,
(hoTO, MILTFOCTPAIINN ) HEBO3MOXKHO UCITIOB30-
BaTh HU OJHOW M3 (OPM WU CPEACTBAMHU
(3IEKTPOHHBIMHU WJIM MEXaHUUYECKUMH) 0e3
MMCEMEHHOTO Pa3pelleHus N3IaTels.

Hapymenne aBTOpcKuX IpaB Haka3yeMmo
3aKOHOM.

ABTOp (aBTOpBI) HECET OTBETCTBEHHOCTH
3a cofiep)KaHHe CTaTbU M 3alUTy BceoOle
MPUHATHIX HOPM HAyYHOU 3TUKH M aBTOPCKHX
TpaB.

MHeHue aBTopa (aBTOpOB) CTaTbU MOXKET
HE COBMNajJaTh ¢ MHEHHEM l3nmarenbckoro
aoMa.

W3narensckuit 1oM «TexHUUYECKUH yHH-
BEPCUTET» C OJIaroJapHOCTBIO YUTET BCE KOH-
CTPYKTHBHBIE 3aMEUYaHHUs, IPEUTOKEHNS U HC-
MOJIb3YET MX JJISl COBEPILIEHCTBOBAHUS Jallb-
Hellen NeaTenbHOCTH.
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ABSTRACT. The article refers to the migration issues in European Union, namely how migration affects the social
and political situation in the European Union.

The article considers Zaragoza indicators — EU Indicators of immigrant integration such as activity rate,
unemployment rate, employment rate, self-employment rate, temporary employment, part-time employment, long-
term unemployment, risk of poverty or social exclusion, income, etc. and appropriate statistical information of
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profile have been analyzed accordingly to these data.

ISSN 1512-0996 LBHI-0L FH™MId0 — WORKS OF GTU - TPYAbI ITY
www.gtu.ge 23 N4 (506), 2017



bIRMB6I0S RS 399560BHSAIR0 3IG60Ik3I4Id0 — ARTS AND HUMANITIES — UCKYCCTBO U T'YMAHUTAPHbBIE HAYKU

Based on the study have been defined appropriate immigration policy trends and provided suggestions related to
the effective use of the skills of immigrants and development of their potential and efficient management of migration
flows as well.

KEY WORDS: European Union; indicators of immigrant integration; legal migration; migrants; Zaragoza
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AHHOTALMUA. CraTba NoCBALLEHA MUTPALMOHHbIM Npobsiemam B EBponeiickom coto3e, a MUMEHHO: Kak Murpaums
B/IMAET HA COLMANbHYIO U NMOAUTUYECKYIO cUTyaLmto B EBponelickom cotose.
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FRAME SEMANTICS IN INTERCULTURAL COMMUNICATION

N. Gamkrelidze Department of Liberal Sciences, Georgian Technical University, 77 M. Kostava str.,
0175 Thilisi, Georgia
E-mail: n.gamkrelidze @mail.ru

Reviewers:

T. Jagodnishvili, Professor, Department of Georgian Philology and Media Technology, Faculty of Engineering
Economic, Media Technology and Social Sciences , GTU

E-mail: jago-temo@rambler.ru

R. Tabukashvili, Professor, Department of Liberal Sciences, Faculty of Engineering Economic, Media Technology
and Social Sciences, GTU
E-mail: r.tabukashvili@gmail.ru

ABSTRACT. The study deals with the problem of culture and cultural studies in intercultural communication. The
article considers the issues related to background knowledge and frame semantics in intercultural communication as
well discussing the problem of cognitive linguistics, lingua-culturology features and decoding of appropriate
information transfer. Culture represents a system of stereotype models, information sharing perspectives, contextual
expectation and behaviours, reflecting uniqueness, history, traditions and values of the nation. The aim of
intercultural communication is to transfer distinct structural knowledge representing set of verbal and non-verbal
codes oriented on the semiotic aspect of the language. It should be decoded respectively to the subject’s intention
taking into account all extra and intralinguistic factors. Modern linguistics considers globalization process as a hinder
in multi-profile development of the nation causing incorrect interpretation of the information. Realization of
communicative-cognitive structures and relevant decoding of frame semantics are essential for the knowledge
transfer process in communicative linguistics to differentiate main and minor issues, for information decoding and for
relevant management of the communications as well.

KEY WORDS: Background knowledge; cognitive linguistics; culture, culturology; frame; frame semantics;
information decoding; information transfer; intercultural communication; lingua- culturology.
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®PEMMHAA CEMAHTUKA B MUHTEPKY/IbTYPHON KOMMYHUKAL UK

Famkpenupse H.O. JenaptameHT nnbepanbHblX HayK, FPYy3MHCKUIA TeEXHUYECKUI yHuBepcuTeT, Mpysua, 0175,
Téunucu, yn. M. Koctasa, 77
E-mail: n.gamkrelidze @mail.ru

Peu,eH3eHTbI:
T. [AxarogHuwBuau, npodeccop [lenaptameHTa TrPy3VMHCKOU GuUNoNorMKM U mepuatexHoaornin ¢dakynbteTa
MHXXEHEPHOW 3KOHOMMUKM, MeAMaTEXHOIOMMIM U couManbHbIX HayK [TY

E-mail: jago-temo@rambler.ru

P. Tabykawsuau, npodeccop [enapTameHTa nmbepanbHbIX HayK ¢aKynbTeTa WHKEHEPHON 3KOHOMMKM,
MeZMaTEXHONOMUIA U COLMANbHBIX HayK [TY

E-mail: r.tabukashvili@gmail.ru

AHHOTALMUA. PaccmoTpeHbl npobiembl KyabTypbl U KYNbTYpOAoOrum U ponb ¢peima u GperimHON CEMAHTUKN B
MHTEPKY/IbTYPHOM KOMMYHMKauuun. Takxke paccmatpusaeTtca npobsiema apdeKTuBHOro TpaHchepa nHbopmaumm um
afleKBaTHOTO [eKOAMPOBAHUA B WHTEPKY/NbTYPHOW KOMMYyHMKauuMu. KynbTypa ABNAETCA COBOKYMHOCTbIO CTe-
PEOTUMHbIX MoAesiel, NepcnekTuBbl obmeHa MHPopMauuelt KOHTEKCTYalbHOro OXMAAHUA U CUCTEMHOM OB HOCTM
HOPM NOCTYNOK. KyabTypa NOSIHOCTbIO OTPayKaeT UCTOPUIO, TPAANULMMN U LLEHHOCTU HapoZa. Llenblo MHTepKyAbTypHOM
KOMMYHWKaLMK SBASETCA TPpaHChEP OAHO3HAYHO CTYKTYPUPOBAHHOMO 3HaHUA. DTOT NPOLLECC ABNAETCSA COBOKYMHOCTbIO
BepbanbHbIX M HeBepbaibHbIX KOAOB, KOTOPblE OPUEHTUPOBAHbI HA CEMMOTMUYECKUI acnekKT A3bika. OHO A0NXKHO ObiTb
[EKOAMPOBAHO COOTBETCTBEHHO MWHTEHUMM ajpecata, MpuM 3TOM OO/KHbl 6blTb YCMOTPEHbI BCE 3KCTPa—MU
WHTPaNUHIBUCTUYECKNE HAKTOPbI. B cOBpeMeHHOW MHIBUCTUKE eCTb MHEHMeE, YTO npoLecc rnobannsaumm TopMmosuT
MyNbTUNPodUNbHOE pa3BUTME Hapoda. B uTore aToT npouecc BeAeT K HEMPABUIbHOW MHTepnpeTaumm nHbopmaumm.
Ona  KOMMYHWKATMBHOW JNIMHTBUCTUKM ABAAETCA aKTya/lbHOM B npouecce TpaHchepa 3HaHMA peannsaums
KOMMYHWKATUBHO — KOTHUTUBHbBIX CTPYKTYpP, B MpoLecce KOTOpOoM ABAsAEeTcA abCoNOTHO HeoTNOoXHbiM auddepeH-
LUMpOBaHME FNaBHOrO OT BTOPOCTEMNEHHOTO, AEKOANPOBAHNE 3HAHUA, U KOPPEKTHOE YNpaBJeHMe KOMMYHUKATUBHbIMMU

OTHOWEeHNnAMMN.

K/NIKIOYEBBIE C/NOBA: pekopupoBaHve MHGOPMAUUKM; MHTEPKYAbTYPHAA KOMMYHWKALWUA; KOTHUTUBHAA JINHT-
BUCTMKA; KYNbTypa; Ky/AbTypOJIOrUA; JIMHIBOKY/NbTYPOOrUs; TpaHchep uHPopmauunu; doHoBoe 3HaHue; dpeiim;

dperiMmHan cemaHTHKa.
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ABSTRACT. The study deals with the problem of verbal communication process and the typical communication
barriers in verbal communication. These barriers represent the violations of communication norms produced by socio-
dispositive errors. Verbal communication process is characterized by so-called communication barriers often induced
by the violations of communication norms and spectral diversity. Effective communication management is a relevant
coordination of all the participants of communicative act. During the verbal communication process it’s quite
important to perceive and accept linguistic worldview and its main features. The study aims to determine verbal
barriers in communication. Socio-dispositive errors are of great importance when communicative barriers are
occurred. In general such errors are occurred without the subject’s intention during the communication. This
represents essential barrier in the communication process, sometimes even in complete or incomplete
miscommunication.

KEY WORDS: Communication barriers; communication process; ineffective information transfer; information loss;
interpretative errors; obscured information transfer; socio-dispositive and semantic errors.
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KOMMYHUKATUBHbIE BAPbEPbI PEHEBOIO AKTA

Famkpenupse H.O. JenaptameHT nnbepanbHblX HayK, FPYy3MHCKUIA TeEXHUYECKUI yHuBepcuTeT, Mpysua, 0175,
Téunucu, yn. M. Koctasa, 77
E-mail: n.gamkrelidze @mail.ru

Peu,eH3eHTbI:

T. [AxarogHuwBuau, npodeccop [lenaptameHTa TrPy3VMHCKOU GuUNoNorMKM U mepuatexHoaornin ¢dakynbteTa
MHXXEHEPHOW 3KOHOMMUKM, MeAMaTEXHOIOMMIM U couManbHbIX HayK [TY

E-mail: jago-temo@rambler.ru

P. Tabykawsuau, npodeccop [enapTameHTa nmbepanbHbIX HayK ¢aKynbTeTa WHKEHEPHON 3KOHOMMKM,
MeANaTEXHONOTMI U CoLManbHbIX HayKk Y

E-mail: r.tabukashvili@gmail.ru

AHHOTALMUA. PaccmatpuBaetcs npobnema npouecca BepbasbHOM KOMMYHMKaLMW, KOTOPOM CBOMCTBEHDI
KOMMYHWKATUBHble 6Hapbepbl. [JaHHble 6Gapbepbl ABAAIOTCA HapylleHWEeM KOMMYHUKATUBHbIX HOPM M Bbl3BaHbl
COLMANbHO—AUCNO3UTUBHBbIMU  OWKNBKamn. [pouecco-BepbanbHad KOMMYHUKaLMA ABNAETCA  COBOKYMHOCTbIO
CTPYKTYPHOM OBLLHOCTH, AN KOTOPOW XapaKTepHbI, TaK Ha3blBaemble, KOMMYHUKaTUBHble bapbepsbl. [JaHHble 6apbepbl
yacto 0bycnoBneHbl HapyweHneM Hopm BepbasibHOM KOMMYHUKALMK U CMEKTPOBbIM pa3Hoobpa3snem. IPPeKTUBHbLIN
MeHEeKMEHT KOMMYHMKALUKN — 3TO pesieBaHTHOE KOOPAMHMPOBAHME BCEMU aKTaHTaMM KOMMYHUKATUBHOMO akTa. B
npovecce BepbanbHON KOMMYHUKALMM OYEHD BaXKHO YCMOTPEBATb U aKLENTUPOBATb A3bIKOBOE MUPOBO33PEHUE U BCE
XapaKTepHble CBOWCTBA [AAHHOIO A3bIKOBOFO MWPOBO33peHuA. Llenbto [aHHOM CTaTbM ABNSETCA onpepeseHue
BepbanbHbIX HGapbepoB B NPoOLLECCE KOMMYHMKATUBHOIO aKTa. B co3gaHWM KOMMYHWMKaTMBLIX 6apbepoB urpatoT
BECOMYIO pPO/b COLMANbHO AUCNO3UTMBHbIE OWKMOKM. Kak npasuno, owubKM Takoro Tuna Bbi3BaHbl 6e3 npepg-
BapUTE/IbHOM MHTEHLUMWN cyObeKTa B NpoLecce KOMMyHMKaumn. [laHHoe ABAAeTca OCHOBHbIM Bapbepom B npoLiecce

KOMMYHMKALMK, @ MHOTAA M NOBOAOM MOJHON UAW HEMOJIHOM AUCKOMMYHWKaL UK.

K/NTKOYEBBIE CNOBA: npouecc BepbanbHON KOMMYHMKaLMWU; KOMMYHUKATUBHbIE Bapbepbl; HApyLLEHNE KOMMYHU-
KaTUBHbIX HOPM COLMANBbHO — ANCNO3UTUBHBIMU OWNBKaMK; MHOPMALLMOHHAA noTeps.
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UDC 061.75:69.057.12
SCOPUS CODE 1206

IMPROVEMENT OF SET OF EXPERIMENTAL AND NUMERICAL DIAGNOSTIC METHODS FOR
STRUCTURAL SCRUTINY OF HISTORICAL AND CULTURAL MONUMENTS

N. Tabatadze Department of Engineering Mechanics and Civil Engineering Technical Expertise, Georgian
Technical University, 68b, M. Kostava str, 0175 Thilisi, Georgia
E-mail: ninia_tabatadze@yahoo.com

Reviewers:

A. Tsakadze, Assistant professor, Department of Engineering Mechanics and Civil Engineering Technical Expertise,
Faculty of Civil Engineering, GTU

E-mail: mtsakadze @mail.ru

M. Mskhiladze, Assistant professor, Department of Civil and Industrial Engineering and Building Materials, Faculty
of Civil Engineering, GTU

E-mail: mskhiladzenini@mail.ru

ABSTRACT. The article deals with the concept of improvement of set of experimental and numerical diagnostic
methods for structural scrutiny of stress and strain state of historical and cultural monuments and the methodology of
complex approach to solving problems of constructions resources, safety, durability and strength of buildings.
Historical and cultural monuments have been observed taking into account ecosystem changes of appropriate
territory and development of time and spatial parameters as well.

The results of laboratory analysis conducted on the building materials of the studied object are presented and
correspondent calculation models are drawn up.

The article illustrates calculation results and analysis of one of the considerable historical and cultural monuments
in Georgia - Shikhiani Church of Resurrection, before and after strengthening the calculation model.

The analysis of obtained data provides opportunity to carry out technical evaluation of historical and cultural
monument with technical and economic efficiency.

KEY WORDS: Calculation model; experimental and numerical methods; historical and cultural monuments;
technical diagnostics.
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UDC 061.75:69.057.12
SCOPUS CODE 1206

YCOBEPLUEHCTBOBAHUE COBOKYMHOCTU 3KCNEPUMEHTA/IbHbLIX U YACNEHHbBIX METOA0B
AVUATHOCTUKU TEXHWYECKOTO COCTOAHMA KOHCTPYKUMUA UCTOPUKO-KY/IbTYPHbIX
NAMATHUKOB

TabaTtagse H.A. JenapTaMeHT TEeXHUYECKON 3KCNepTM3bl WMHMXEHEPHOMW MEXaHUKUM W  CTPOUTENbCTBA,
TPY3MHCKMI TEXHUYECKMIA YHUBepcuTeT, Ipy3us, 0175, Téuaucu, yn. M. KocTasa, 68°
E-mail: nina_tabatadze@yahoo.com

Peu,eH3eHTbI:

A. Llakap3e, akagemuy. [OKTOp, accucTeHT-npodeccop [enapTameHTa TEXHUYECKOW 3KCMEPTU3bl MHMKEHEPHOWN
MEXaHWKM U CTPOUTENLCTBA daKynbTeTa cTpoutenncrea MY

E-mail: mtsakadze@mail.ru

M. Mcxunapgse, akafemuy. AOKTOP, aCCOLUUMPOBAHHbIN nNpodeccop JenapTamMeHTa TEXHONOMUMU TPAXKAAHCKOIO U
NPOMBbILLIEHHOTO CTPOUTENIbCTBA daKybTeTa cTpouTenbcTea I'TY

E-mail: mskhiladzenini@mail.ru

AHHOTAUMA. PccmoTpeHa KOHUenuma ycoBepLIeHCTBOBAaHUA COBOKYMHOCTU 3KCMEPUMEHTANbHbLIX U YUCAEHHBbIX
METOL0B  AMArHOCTUKU  HanpsKeHHO-4edOPMMPOBAHHOIO  COCTOAHMA  KOHCTPYKUWI  MCTOPUKO-KYNbTYPHOTO
NamsaTHUKA. A TaKXKe NpMBeAeHa MeToA0/10rMA KOMMJIEKCHOTO NoAXoA4a K pelleHuto npobaem pecypca, besonacHocTy,
L0/ITOBEYHOCTU, MPOYHOCTM 34aHUIN N COOPYKEHUN.

MpoBeneHbl HabAOLEHMA MO COCTOAHUIO UCTOPUYECKO-KY/IbTYPHOrO MNAMATHMKA, MO PACMNONOMKEHUIO HA
TEPPUTOPUU U3MEHEHUA U PA3BUTUA SKOCUCTEMDbI, C YHETOM NPOCTPAHCTBEHHbIX M BPEMEHHbIX MAapPamMeTPOB.

MpeactaBneHbl pesynbTaTtbl 1ab6OPaTOPHbIX aHANN30B, NPOBEAEHHbIX MO CTPOUTENIbHBIM MaTepuasam U3y4aemoro
00bEKTa, U C Y4EeTOM MX COCTaB/IEHA pacyeTHana MoALeNb.

MnntocTpupoBaHbl pe3yabTaTbl PacyeToB M aHa/M3 MOJIOKEHUIN A0 YKPENNeHWUA PacyeTHOM MoAenn u nocne
YKpenaeHua no Haxogsawemycs B [pysuM OQHOMY M3 3HAUUTENbHEMIUMX WMCTOPUKO-KYAbTYPHbIX NaMATHUKOB -
LLnxmnaHckoro Cobopa «BockpeceHuma XpucTosa».

AHanu3 NonyvyeHHbIX AaHHbIX 0becneynBaeT NpoBeaeHNe TEXHUYECKOW OLEHKM NMaMATHUKA, KOTOPas BK/OYAET B
ceba cbop AaHHbIX B 06wyl 6a3y MHOXeCTBa KOHCTPYKTMBHbIX pelleHui No yKpenseHuto. Bce aTo paet Ham
3HAYUTE/IbHbIN TEXHUYECKUI U SKOHOMMUYECKNI 3 dEKT.

K/TIOMEBbBIE C/IOBA: NCTOPUKO-KY/IbTYPHblE NaMATHUKMW; pacyeTHas MOoAeNb; TEXHUYEeCKaa AMarHoCTUKa; aKkcnepu-

MeHTa/lbHble N YNCNEHHbIE MeTOo4bl.
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ABSTRACT. The article considers the geopolitical and geo-economic factors and their practical value, the Trans-
Caucasus transport corridor in the international shipment of the transport sectors (automotive, aviation, rail),
transportation situation and prospects of Europe-Caucasus-Asia transport corridor further development.

Based on these geopolitical reality aspects, it is important to define trends in the development of Georgia's
political and economic life, to properly define and protect geopolitical orientation and to use the optimal strategy and
tactics of its domestic and foreign policy.

China is especially interested in the first transit train to Georgia from the Chinese terminal at the port of
Lianyungang linking China, Central Asia, the Trans-Caucasian region and the European countries. In this regard the
article considers the activities of Company "Katoni and Company Georgia" operating in Georgia since 2000 in the field

of transportation and logistics.

KEY WORDS: Freight turnover; optimal strategy; policy; ports; Trans-Caucasian region; transit corridor; transport

facilities; trend.
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E-mail: l.su

Nanunawsunmn M.C. [JenapTameHT O6M3HEC-agMUHUCTPUPOBAHUA, [PY3UHCKUIM TEXHUYECKUN YHUBEPCUTET,
lpy3ua, 0175, Téunuck, yn. M. Koctasa, 77
E-mail: mai

PeueH3eHTbI:

H. Maunop3e, npodeccop AenaptameHTa bM3HeC-agMUHUCTPUPOBaHMA GaKynbTeTa bUsHec-TexHonorni My
E-mail: ninopailodze@mail.ru

H. Yuksunagae, accou, npodeccop JenaptameHTa bU3HeC-aAMUHUCTPUPOBaHNA darynbTeTa BrUsHec-TexHoOMMIM TTY
E-mail: n.chikviladze@gtu.ge

AHHOTALMUA. MpuseneHbl reocnoNMTUYECKME M TEO3KOHOMMYECKME (aKTopbl M UX MPaAKTUYECKOe 3HaYeHue;
OMNWCaH TPAHCMOPTHbIN KOpUAOP 3aKaBKasbs B MPOLECCE MEXAYHAPOAHOW MepeBO3KWU TPaAHCMOPTHbIX OTpacien
(aBTOMOBMNBLHONM, aBMALMOHHON, XKeNnesHOLOPOXNKHOM); WUCCNeayrTCA TPAHCMOPTHAsA CUTyauusas W NEepCneKkTuBbl B
TPaHCNOPTHOM KOpuAope AaibHENILMX HanpaBaeHnit pasBuTusa cuctemol EBpona-Kaskas-Asus.

OnpeaeneHbl acnekTbl FeONONMTUYECKON peanbHOCTM - Hambonee BaXKHbIX HaMpPaBAEHWWA MOAUTUYECKOW W
9KOHOMMUYECKON KU3HWU, FEOMOSIMTUYECKOW OPMEHTALUMM W 3aWmTbl NPaBa; BHYTPEHHEN M BHELWHEW NOAUTUKM,
ONTUMasIbHOW CTPATErMU U TAKTUKM UCMO/Ib30BaHUA.

OcobeHHbIN MHTepec K Kutato, K KMTAWCKOMY MOpTy - TepMuHan lianungianis oT cgayun nepBoro TpaH3UTHOrO
noesga B Mpy3un B €BA3M C BCTynaeHnem (LeHTpanbHaa Asua, permoH Kacnuiickoro mops Yepes Kaskas u Espony)
Joporu - oHa cBA3aHa ¢ Knutaem, CpegHei Asmein, KaBkasom, Apyr ¢ ApYroM M eBPONENCKUMU CTPaHAMMU.

TpaHCNopTHO-N0rMCTMYEeCcKaa KomnaHua «KaToH n komnaxua Mpysua» 8 Mpysum 8 2000 roay paboTtana B nopTax Ans

CYZOB areHTCTBa; Ha3zeMHbI TpaHcnopT, fonoBHOM odMc KoMNaHMM HaxoauTca B Tounmncu, Bo Bpems pabotol B MNoTu.

K/IIOMEBbBIE CJ/IOBA: 3akaBKasbe; ONTMMasibHaA CTpaTerna; TaKTWMKA; TeHAEHUMA; TPaHCMOpTHble cpeacTsa

YKeNe3HOLOPOKHOro TPAHCMNOPTA; TPAH3UTHBIN KOpUAOP; NOPTLI.
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AHHOTALMUA. Cratba KacaeTca npobaembl aeHTUGUKALMM 06LWMX N anddepeHUmnanbHbIX MapKeEPOB CEMaHTUYEC-
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ABSTRACT. The article deals with the problem of identifying different types of communication barriers. These
barriers appear in the process of developing an idea, defining communicative intent, using different communication
strategies, and decoding information. To effectively communicate, we should realize that we are all different in the
way we perceive the world and use this understanding as a guide to our communication with others. Revealing
barriers occurring in business communication is considered to be the most effective method of constructing effective

messages.
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AHHOTALUMUA. Cratba KacaeTca npobnembl MAEHTUDUKALMM PA3/IMYHBIX TUNOB KOMMYHUKALWOHHbIX Bapbepos.
3™ Gapbepbl noABAAOTCA B npouecce GOpPMUPOBAHMA UAEU, ONPefeNeHUs KOMMYHUKAUWMOHHOM MWHTEHLUN,
MCNO/Ib30BaHMA PA3/INYHbIX KOMMYHUKALMOHHbLIX CTpaTernin n agekogumposaHua mHpopmauum. Y1obbl adpdekTnBHO
061WaTbCA, Mbl AOIKHbI 0CO3HATb, YTO Mbl PAa3Hble B TOM, KaK Mbl BOCIPUHUMAEM MUP, U UCNONb3YyeM 3TO MOHUMAHWE
ONs Hawero obweHus c ApyrMmu aogbmu. BoianeHne 6apbepoB BM3HEC-KOMMYHMKALMKW paccMaTpmMBAETCA KakK

cambliit 30 PEKTUBHBINA MEeTOoA, KOHCTPYMPOBAHUA 3PPEKTUBHOIO COOBLLEHUSA.
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NEUTRALIZATION OF PAPER-BASED HISTORICAL DOCUMENTS USING LOCAL BENTONITE CLAYS

T. Gagnidze Department of Chemical Technology and Biotechnology, Georgian Technical University,
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ABSTRACT. One of the main reasons of aging the paper-based historical documents is the increased acidity.
Hence, each specific document is neutralized for the purpose of ensuring its preservation and longevity. Present
research focuses on how local bentonite clays can be used in the process of neutralizing the paper-based historical
documents. They have a high sorption and ion-exchange capacity. Alkaline earth metal content is high in local
Georgian bentonite clays, which conditions the alkaline properties of the aqueous solutions.
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Results of the experiment are as follows: full neutralization of the specimen using bentonite clays; natural
lamination effect while processing the material with the suspension of bentonite clays; improvement of optical
characteristics of the paper; clay suspension has not caused the decomposition of the sample text and the intensity of
the ink seal on the paper has not changed.

For the purpose of conservation-restoration of the paper-based document, the material needs to be pre-treated
and processed with the approved methods.

KEY WORDS: Bentonite clays; conservation; neutralization; paper-based document; restoration.
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HEMTPANN3ALMA UCTOPUYECKMX AOKYMEHTOB HA BYMAXHOW OCHOBE BEHTOHUTHbIMU
FMUHAMU MECTHOIO MECTOPOXAEHNA

FarHunpze T.0. JenapTamMeHT XMMWYECKOW U OMONOrMYECKON TEexXHOorMKU, [PY3UHCKUMIA TEeXHUYECKUi
yHuBepcuteT, Ipysua, 0175, Téunamcu, yn. M. Koctasa, 69
E-mail: tamriko.gagnidze@gmail.com

UsepaBa M.K. JenapTamMeHT XMMUYECKOW U OBUONOrMYECKON TEeXHO/orMKU, [PY3UHCKUMIA TEeXHUYECKUi
yHuBepcuteT, Ipysua, 0175, Téuaumcu, yn. M. KoctaBsa, 69
E-mail: maiatsverava@yahoo.com

Peu,eH3eHTbI:

T. UnBuusagse, npodeccop [lenaptamMeHTa XMMUYECKOM U BUONOTMYECKON TEXHONOMMIN PaKybTeTa XMMUYECKOM
TEXHONOrUU U meTannyprum 1Y

E-mail: t.tsivtsivadze@gtu.ge

M. Mauabepupse, npodeccop, 3aBegyowmin [lenapTameHTOM KommepLumanmsauumn My

E-mail: m.matsaberidze@gtu.ge

AHHOTALUMUA. OgHMM M3 BaKHEWMLIMX MPOLLECCOB CTAPEHUA UCTOPUYECKUX LOKYMEHTOB Ha OymMayKHOM ocHoBe
ABNAETCA BbICOKAA KUCNOTHOCTb. C Le/Ibio MOBbILWEHUA COXPAHHOCTU U AONTOBEYHOCTU, NPOBOAMUTCA HEUTPANN3aLUA
KaXKA0ro KOHKPETHOro AOoKyMeHTa. lNpeacTtaBneHas paboTa KacaeTcAa NpMMEHEHUS MeCTHbIX 6eHTOHUTOBLIX TWNH B
npouecce HeMWTPanM3aUMM [OOKYMEHTOB Ha OyMaKHOMW OCHOBE, TaK KaK OHM XapaKTepu3ylTCA BbICOKMMMU
COPOLMOHHBIMU U MOHOPA3MEHHbIMW CNOCOBHOCTAMM. B GEHTOHUTHBIX FTIMHAX MECTHOTO NPOUCXOMKAEHMA AOCTAaTOYHO
BbICOKOE COAEpKaHME LWEeNOYHO-3eME/bHbIX METaN/IoB, YTO U OnpefenseT LWesoYHble CNoCOBHOCTU FUHAHBIX
BOZOPACTBOPOB.

NTOrM sKcnepumMeHTa: MNOAHAA HelTpanusauua obpasua C NOMOLLbIO TFMHAHOM BbITAXKKU. pu 06paboTke
npoucxoguT 3¢ddEKT ecTecTBeHHOM NamuHauMmM obpasua; yaydweHue onTUYecKMx napameTpoB bymarun. Ucnonb-
3yemas BbITAXKKA He NoBpeamna TekcT 06pasua, He NOBAMANA HA UHTEHCUBHOCTb YEPHW/IbHBIX LUTAaMMNOB Ha obpasLe.

C uenblo YCOBEPLUEHCTBOBAHMA KayecTBa pecTaBpauMyM AOKYMEHTOB Ha OymaskHOM ocHoBe, Tpebyetcs
npeaBapuTenbHana 06paboTka AOKYyMeHTa anpobupoBaHHbBIMU METOAAMM.

K/NNIOYEBbLIE C/IOBA: 6eHTOHUTOBbLIE F/IMHbI; AOKYMEHT Ha OyMaKHOM OCHOBE; KOHCEpBaUMA; HEWTpanM3auus;
pecTaBpaumus.
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PROGRAMMING THE DS18B20 INTELLIGENT TEMPERATURE SENSOR IN FLPROG ENVIRONMENT
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ABSTRACT. The article analyzes the programming of an intelligent temperature sensor using the FLProg

programming environment, which is built on the DS18B20 chip and connected to the Arduino via a 1-Wire interface. A

block diagram of the sensor is given, giving a description of the procedure for establishing the connection between
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devices. The article considers the procedure for reading the address information recorded in the sensors in the
process of their manufacture.

The acquisition of measured information from sensors, their conversion from digital form to string, generation of
lines and their display on HD44780 displays are given. All these activities are carried out by the FLProg environment. In
addition, the diagrams of the device operation that are obtained with the mixed-signal oscilloscope PicoScope 220
5MSO are used.

KEY WORDS: Blocks of type conversion and addition of lines from FLProg IDE; display HD44780; interface 1_Wire;
microcontroller Arduino; oscilloscopes of mixed signals PicoScope 220 5MSO; signal editions; temperature sensors
DS18B20.

UDC 681.3.06
SCOPUS CODE 1802

NMPOrPAMMMWPOBAHUE UHTENNEKTYAJZIbBHOTO AATYUKA TEMIMEPATYPbI DS18B20 B CPEAE
FLPROG

Fpuranawsunn Ox.C. [enapTtameHT cuctem ynpasneHus, Fpy3sMHCKMIA TeEXHUYECKUI yHMBepcuTeT, pysus, 0175,
Téunucu, yn. M. Koctasa, 77
E-mail: j.grigalashvili@gtu.ge

PeueH3eHTbI:
B. Kyumasa, npodeccop [enaptameHTa cucTtem ynpasaeHus Gpakynbteta UHGOPMATUKM U cUcTeM ynpaBneHus My
E-mail: vaso.kutsiava@gmail.com
3. MxoAKya, npodeccop [lenapTameHTa cucTeM ynpas/ieHns dakynbTeTa MHGOPMATUKM U cUCTEM ynpaBaeHus MY
E-mail: jojuazauri@yahoo.com

AHHOTALUMUA. Ananusupyetca nNporpammumpoBaHMe WHTENNEKTYaNbHOTO AaTyMKa TemnepaTtypbl C WMCMoJib-
30BaHMeM cpeabl nporpammunpoBaHma FLProg, KoTopbii NocTpoeH Ha ocHoBe muKpocxembl DS18B20 1 coeauHeH c
Arduino ¢ nomowpbto 1-Wire uHTepdelica. MpuBegeHa 6/0K-cxema f[aTyMKa, [aeTcs OMNMcaHuMe npoueaypbl
YCTaHOB/IEHMA CBA3M MeXAy YCTpoMcTBamu. PaccmoTpeHa npoueaypa CYUTbIBAHWA aapeccHoM MHdopmaumu,
3aMNMCaHHON B faTYMKaX B NPOLLECCe UX U3FOTOBEHMS.

MpuBeaeHbl: U3MepeHHas M3 AaTYMKoB MHbOpMaLMA, ee npeobpasosBaHue u3 Lubposoli GopMbl B CTPOKOBYHO;
dbopmMUpoBaHME CTPOK U UX oTobpaykeHue Ha aucnnerr HD44780. Bce 3t meponpuATMA ocywecteneHbl B FLProg
OKpYXXeHuKn. NMoMnmo 3Toro npusedeHbl AuMarpammbl PaboTbl YCTPOMCTB, KOTOpble MOJYyYeHbl C MCMNO/b30BAHUEM

OCUMNIOCKOMNA CMELaHHbIX cMrHanos PicoScope 220 5MSO.

K/NMKOYEBBLIE C/IOBA: 6510KM npeobpa3oBaHUsA TUMOB C/OXEHUA CTpoK u3 FLProg IDE; gatumMkm TemnepaTypsl
DS18B20; ancnneit HD44780; nntepdelic 1-Wire; MukpoKoHTpoanep Arduino; ocumanorpadbl CMELAHHbIX CUTHAN0B

PicoScope 220 5MSO; antopbl CUrHANO0B.
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ABSTRACT. Increased accumulation of CO2 in the atmosphere generally represents the main reason for climate
change or global warming. There is a considerable potential to reduce CO2 emissions in electricity sector and Thermal
Power Plants (TPP). The article discusses issues for defining the expected carbon dioxide emissions in Georgian electricity
sector taking into account currently operating thermal power plants and TPPs to be operating in the nearest future.

There is proposed the methodology for determination of CO2 emissions and formulas to calculate annual CO2
emissions. It is presented dependence of CO2 emissions level on capacity of TPP, its efficiency coefficient and ope-
rating duration. It is established that the error between CO2 emissions calculated according to the elementary
composition and CO2 emission factor does not exceed 2% which guarantees the reliability of proposed correlation for
engineering-technical estimations.
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MeToAMKa M pacyeTHble GopMynbl ANA ONpeaeneHua KoamyecTsa BbIOPOCOB ABYOKUCKU yrnepoga. lNpeacTtasneHsbl
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ABSTRACT. The article provides assesment of the recent year’s development trends of the both branches of the
Energy complex (Electricity and Fuel Industry); attention is paid to joint energy balance dynamics, including electricity
dinamics. Noted that own supplies of energy commodities are enough only for 30% of demand, rest 70 % is imported.
In contrast, electricity balance is positive, moreover some electricity is exported seasonally.

The article outlines new proposals for improvement and special attention is paid on increase the local energy
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commodities production, primary renewable resources. Herewith, the article consideres the issues how to improve
the present value, to decrease the energy content of production, as well as strengthening of energy cooperation with

neighborhood countries, improve the management and etc.

KEY WORDS: Development of energy sector; electricity production; energy crisis; investment; power engineering.
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AHHOTALUMUA. AHanusmpyloTca TEHAEHUMU pa3sBUTUSA 0benx oTpacieit sHepreTUYeckoro Komrsekca (3neKTpo-
SHepreTMKa W TOMJIMBHAsA MNPOMbIWAEHHOCTb). BHMMaHWe yaenseTca AMHAaMUKE COBMECTHOTO 3SHEpPreTMYecKoro
6anaHca, B TOM 4mc/ie aneKTposHeprum. OTMeUYeHOo, YTO COBCTBEHHbIX MOCTAaBOK SHEPrOPECCYpPCOB XBaTaeT AULb HA
30% cnpoca, ocTtanbHble 70% wmnoptupytoTca. B oTavume sHepretuyeckoro 6HanaHca sHeprobanaHc Asasetca
6e3nednUUTHBIM. KpOoMe TOro, HEKOTOPOE KONMYECTBO SNEKTPOIHEPTUN SKCNOPTUPYETCA MEKCEIOHHO.

B cTaTbe uU3naraloTca HOBble NPeAJ/IoKEHUSA MO YAyULWEHUIO SHepreTnudeckoro 6anaHca. Ocoboe BHUMaHME yaenaerca
YBE/IMYEHNIO MECTHOTO SHEPrornpou3BOACTBA, TaKXKe B CTaTbe M3/1aratoTcA Tesucbl 06 YMeHbLUEHWM SHEPrOeMKOCTU
Npon3BOACTBA, SHEPreTUYECKOM COTPYAHNYECTBE C COCEAHUMM CTPAHAMM, YIYYLIEHUN MEHEAKMEHTA U T.4,

K/IIOMEBBIE C/IOBA: KanutanbHOe BAOXEHMWEe; MPOU3BOACTBO 3/IEKTPOSHEPIrUN; Pa3BUTME SHEPreTUKKU; sHepre-

TUKA; SHEPreTUYEeCcKUin Kpusmc.
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ABSTRACT. The article deals with all the known classification results of specific vacuum drives constructions of belt
conveyors; the rules for arranging friction knots; principles of appropriate composite materials interaction and a
general analysis of the performance. Three main requirements of friction knots are given and three characterizing
friction knots are distinguished: Collector of any design; Cylinder-piston AVM (autonomous vacuum mechanism) and
ring slit created by the contact surfaces of the drive drum and belt.

The main purpose of the work is to analyze the possibility of minimizing or preventing the elastic slip with
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ABSTRACT. The paper deals with kinematic analysis of
the mechanism with sixdegrees of freedom motion such as
tripod mechanism. The scheme of tripod mechanism
belongs to the family of parallel manipulators and it is
continuation of the scheme of Stewart mechanism, where
executive link as platform has six degrees of freedom. In
order to determine algorithms for controlling of platform’s
movement, the article considers the solutions of inverse
and straight geometrical task of tripod mechanism as well.
The offered scheme of tripod mechanism can be used as a
wrist robotic device, as well platform for different type of
training simulator. This method of determination of geo-
metrical and kinematic parameters of tripod mechanism
successfully can be used for solution of inverse and
straight geometrical tasks for spatial mechanical systems
with multidegree of freedom. Suggested method differs
from other methods with simplicity and would be also
used for conducting of dynamic force analysis researches,
which extremely important for determination of structural
parameters of mentioned mechanisms.
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KEY WORDS: Design of multilink mechanisms; inverse
geometry; multidegree of freedom; straight geometry;
tripod mechanisms.

INTRODUCTION

Due to the development of technological machines
using in different fields of industry, there has been an
increasing demand in the field of precision engineering for
fine motion of multidegree of freedom mechanical
systems. Based on mentioned, in the past few years, for
precision technological machines had been used the
mechanical systems built on the kinematical schemes of
so-call arallel manipulators. Parallel manipulators recently
have become widely popular even though conventional
serial manipulators possess large workspace and dexte-
rous maneuverability. The basic problems with serial ones
are their cantilever structure making them susceptible to
bending at high load and vibration at high speed leading to
lack of precision and many other problems. Hence, in
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applications demanding high load carrying capacity and
precise positioning, the parallel manipulators are the
better alternatives and the last two decades point to the
potential embedded in this structure that has not yet been
fully exploited. The development of parallel manipulators
can be dated back to the early 1960s, when Gough and
Whitehall first devised a six-linear jack system for use as a
universal tire testing machine. Later, Stewart developed a
platform manipulator for use as a flight simulator as
shown in Fig.1.

The development of the scheme of Stewart can be
named tripod mechanism, which has more simple kine-
matic scheme, where instead of six limbs, for movement
of platform are used three reciprocal or telescopic links
connected with frame and platform (see Fig.2).

Fig.1 Stewart platform used for flight simulator

Platform

Reciprocal links

Fig.2 One of the scheme of tripod mechanism

Tripod mechanisms can be used for different purpo-
ses: as mining machines, walking machines, both ter-
restrial and space applications including areas such as
high speed manipulation, material handling, motion plat-
forms, machine tools, medical fields, planetary explo-
ration, satellite antennas, vehicle suspensions, variable-
geometry trusses, cable-actuated cameras, and telescope
positioning systems and pointing devices. Tripod mecha-
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nisms have the following advantages: high stiffness and
structural frequency, precision, mobility and compact-
ness, fixed actuators and uniform distribution of the
load. Here also have to be emphasized that simple
structure of the tripod mechanism allows building of
more complicated structures for different purposes (see
Fig.3 and 4). At the same time, despite the structural
complexity, such systems’ geometrical and kinematic
parameters can be calculated by those formulas which
are given bellow.

Fig.3 Structure of paired tripod mechanism

Fig.4 Multilink tripod mechanism

Because of complicated structures, design of parallel
actuated mechanisms is facing with difficulties in
determination of kinematic and dynamic parameters of
these types of mechanisms. In the given article, based on

the example of tripod mechanism is solved the inverse
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and straight geometrical tasks that would be base for
solution of more complex tasks, as determination of
velocities and accelerations of platform and reciprocal
links of such mechanisms. The mentioned problem is
very important for multilink mechanisms, which during
operation would change movement of trajectory of the
executive links, which means that based on the given
researches can be written algorithms for controlling of
reciprocal links of the mechanism. Here is necessary to
differentiate two tasks — inverse and straight geometrical
problems. The first means that we should determine
location of the platform in the case when position of
reciprocal links is known. The second task — straight
problem means determination of location of reciprocal
links, when position of platform is preliminary known.
This paper highlights the solution of both - inverse and
straight geometrical and kinematic analysis problems for
tripod mechanisms.

MAIN PART
2.1 Solution of inver se geometrical task

As it has been mentioned above a parallel manipu-
lator is made of moving platform that is connected to a
fixed base by several limbs. The scheme of one of the
parallel mechanisms (tripod) with platform and three
limbs with changeable lengths is given in the Fig 5.

The given mechanical system consists of the central
triangle platform, which with three limbs is connected by
spherical kinematic pairs. At the same time the
controlled limbs with variable lengths are connected with
base of the mechanism by rotating kinematic pairs.
Taking into account kinematic pairs movement facilities
the degree of freedom of the given mechanical system is

equal to six.

Linear
actuators

Bage of tlie mechanism

Fig.5. Scheme of the tripod mechanism
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In order to calculate kinematic parameters of the
given mechanical system examine the design drawing
given on the Fig.6.

Z

s —
I p yi

X1 ¢
0L

/j Y

Fig.6. Design drawing

r

<

The core task of our problem is determination of AD,
BE and CF links angular velocities and accelerations and
also calculation of rotating velocities and accelerations of
the points of D, E and F located on the mentioned links,
when are given values of displacements, velocities and
accelerations of the points A, B and C of the central
platform. In order to obtain the solution of said task, firstly
it’s necessary to write down six equations of motion depic-
ted displacement of the points of A, B and C of the central
link. Conditionally these equations can be written as:

Xo = f1(t); Yo = f2(6); Zo = f5(8);
Y= f1();0 = f5(£); 0 = fo(£) (1)

In these equations X, Y, and Z, are the Cartesian
coordinates of gravity center of the base link and ¢, &
and ¢ are Euler angels between axes of the X', Y and Z'
coordinate system fixed on the platform and base
coordinate system X, Y, and Z that are parallel of § { and
n exes.

The equation that determines location of the point A
of the link (see Fig.6.) will be written as:

T (2)

Here: 7'=0A; 7, = 00’ and r'=0A.

The time derivative of (2) will give the equation of
velocity of the point A of the platform.

Because the members of the right part of the given

equation are depicted, the sum of peripheral velocities of
vectors of 1, and 7’ then in (3) would be written as:

VasVp + @ X 1 (4)
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Here: @ - angular velocity of the point A in respect of
coordinate system fixed on the platform.

In case of time derivation of the last equation will be
obtained the meaning of point A acceleration.

= = do 2 (= 2\ T3
WA=W01+;Xr+(w*r)w-wr; (5)
The meanings of radius vectors written with the aid
of unit vectors will have the following forms:

-

F=xi+y] +zk; 7 =al+ bj + ck;
?’=(x—a)?+(y—b)f+(z—c)ﬁ; (6)
On the basis of obtained expressions it’s possible to
get the equations of velocities and accelerations written
in the projections of the axes of the base Cartesian
coordination system. Hence, the velocities would be
written as:
Ve = (Vp)x + wy(z — ¢) — w,(y — b);
=)y + 0, —a) —wz—c);  (7)
V= ) + 0,y —b) —wy(x =€) ;
Based on received equations the projections of ac-
celeration of point A would be written as:

dw, dw,

We= W)t —2G@-0)——2(z—b)
Howx(x —a) + w,(y = b) + w,(z — )]y —
-’ (x - a);

dw, dw,
VVy = (Wo,)y+ W(x—a)—w(z—c)+
[we(x —a) + w,(y — b) + w,(z — O)]wy, — (8)
w?(y — b);
dw, dw,
w,=W,), + W(y —c) —?(x —a)
oy (x —a) + wy(y —b) + w,(z - o)]w, —
w?(z — ¢);

As shown on the Fig.5 and Fig.6 spatial displacement
of the link ABC — platform depends on movement of the
limbs connecting with base of the mechanical system. At
the same time motion capabilities of each limb are
determined by design of these links. Each limb, let’s say
AD link, has three degrees of freedom, which achieved by
placing of rotating kinematic pair with two degrees of
freedom on the place of connection of the limb with the
base (see Fig.7a). At the same time, each limb is designed
as telescopic link, were mounting actuators permit to
perform controllable linear displacements. Because of
identical design of each limb, it is possible to calculate
the kinematic parameters for one of it, let’s say AD link.
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In order to determine rotating and linear velocities
and accelerations of the link AD at the point of base
origin has to be drawn the subsidiary 04Xy, Y1,Z; coor-
dinate system, rotation of which relatively to the base
coordinate system determined by two ¢ and 6 angles
(see Fig.7b), which with variable radius vector #, that
defines linear movement of the link AD, are forming
spherical coordinates of the point A.

a)
z
A
o r
(0z
~ 0
Ny D v
I 2
b)

Fig. 7 The subsidiary coordinate system

In order to simplify the calculations the Cartesian
coordinates have to be expressed by spherical coordina-
tes and accordingly we will have:

x =r sinfsing; y = r cos8; z = r sinfcosqp ; (9)

After time derivation it will be obtained:
x=rsin@sing+ rfcoslsing + r@sinfdcos;
y =1cos@-r fsind;

z=rsinBcosp+ rlcosfcosp — r@sindsing. (10)

The given expressions are permitted to determine the

meanings of , 6 and @
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6

_ (X-YtgOsing)(cospctgp+sing)—(Xctgp—2)cosp

; (11)

rsing(tglsinf+cos6)(cospctgp+sing)
@ = X'ctgp —Z)/(rsinB(cospctge + sing));

(X — YtgOsing)(cospctgyp + sing) — (Xctgp — Z)cosp

= Y + tgl
r_COSH g

sing(tg@sind + cosB)(cospctgep + sing)

’

In case of derivation in time of (11) it is possible to obtain meanings of acceleration of the mentioned kinematic

parameters.

. Xctge + Ytg6(cosp — ctgp(sing + cospctgp)) + Z(ctg?p — 1) N
= rsinfcos¢e

N 270 (tgfsind + cos@)(cosp — (sing + cospctgp)ctgp) N

rsinfcose

ré(sinfcosp—2¢cosfsing—sinfsing—sinBcospctgp) .

; (12)

rsinfcos¢

b= X +Zctgp — YtgO(sing + cospctge) — 270 (tghsind + cosh)(sing + cospctgp)

rsing(tgfsinf + cos@)

T8 (sindsing+sinbcospctgp)+27Ppsindcosp(1+ctgp)-r(8%+p?)sind (sing+cosp)

(13)

rsing(tglsinf+cosh)

XtgB+Zctgptgd—Ytg?0(sinp+cospctge)

r—ﬁ+2r9tg9+r9+

sing(tgfsinB+cosh)

N Xtg6 + Zctgptgh — Ytg?0(sing + cospctge)
sing(tgfsind + cosb)

270tgl(tghsind + cosh)(sing + cospctgp) + rO(sinbsing + sinfcospctge)tgd

sing(tgfsind + cosb)

27 @sinBtglcosp(1+ctgp)—r (0% +¢?)sinftgh(sing+cosd)

(14)

sing(tgfsinb+cosH)

Hence, obtained equations can determine the kine-
matic parameters of tripod mechanism, that allow
defining position, velocity and acceleration of the
platform by controllable actuators mounted in the limbs
of mechanism. At the same time the obtained equations
could be used as algorithms for controlling the actuators
of the limbs. The next step of these researches is solution

of the straight geometrical problem.
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1.2 Solution of straight geometrical problem

As it has been mentioned above, in order to solve the
task of kinematic analysis fully it is necessary to solve the
straight geometrical problem, when the position of the
platform is known and required determination of posi-
tion of limbs with facilities of reciprocal motion. For
solution of mentioned problem, let’s use design diagrams
given in Fig. 8, where kinematic scheme of tripod mecha-

ISSN 1512-0996

138 www.gtu.ge



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

nism has to be detached into two OABCO and OADEO
contours and make these contours’ analyze as spatial
four-link mechanisms.

Fig. 8 Design diagram for solution of straight geometrical task

At the same time, in order to write down the vector
equations we will use three coordinate systems. One
basic coordinate system in point O is connected to joints
of limb’s supports and two assisting coordinate systems
with origins in points C and E. Hence, for OABCO contour
the vector formula can be written as:

loa +1ag —lcg —loc =0 (15)
This equation written in projections on OX, OY and OZ

axes will have the following view:
loaXoa +1a8Xas —lceXce —locXoc =0
loaYoa +1agYae —lcgYes —loc Yoc =0

loaZoa +1asZag —lceZcs —locZoc =0

(16)

The directing cosines of OA link due to its junction
construction with the frame, will be:
Xoa =SINOSINQ, Yo =COH, Z5, =SNOCOSY, (17)
If the origin of coordinate system O0XYZ is
connected to BC link in point C, then projections of unit

vectors’ or directing cosines of this link will be
XéB, yéB, Z'CB, which in the base coordinate system can
be expressed by the following formulas:
Xeg = Xy Xcg + X Yep + X7 Zcp s
Yos = YxXcs + Yy Yes + Yz Zca»
Zeg = Zy Xeg + 2y Yep + 27 Zgg,s

(18)

In this system of equation:

Xep = sinf'sing y.p = cos@ 'z, =
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(19)
At the same time, based on system of equation (16)

=sinf cos ¢’

can be calculated directing cosines for AB link by
following formulas:
Xoa =SINOSINQ, Yo = COSH, Zo, = SINOCOSY,

1
YaB =|_(ICB Yes *loc Yoc —loa yOA)
AB

1
Zpg =|_(ICB Zeg tlocZoc —loa ZOA) (20)
AB

Xag + Yag + Zag =1

The vector equation describing OADEO contour will
be written as:

loa+1ap —Ioe —log =0, (21)

Hence, the projections of here given equation on the
base coordinate system OXYZ will have the view:
loaXon +1apXap —lepXep —logXoe =0

loaYoa +!ap¥Yap —lep Yep —loeYoe =0 (22)

loaZoa +1 a0 Zap —lep Zep —log Zog =0
Where:
Xoa = SINOSING, Yga =COH, Zps =SiNOCOSP, (23)
As can be seen from the figure 8, the 0°X'Y 2"
coordinate system in point E is connected to ED link and
thereafter the directing cosines of the mentioned link
expressed in basic coordinate system can be written as:
Xep = Xx Xgp + Xy Yep + X2 ZEp s
Yeo = YxXep + W Yep + Y2 Zp s

" " " " " "
Zgp = Zy Xgp + 2y Yep + 27 Zep

(24)

Where: Xep + YD 1 ZED are directing cosines of the ED
link, which can be written as:
Xpp = sin@ sing”,
Yip = cos8”, zg, =sinf cosp” (25)
Taking into account (22), (23) and (24) can be obtai-
ned the set of equations for determination of AD link’s
directing cosines.

1
XaD =_| (IED Xep *loeXoe —loa XOA)
AD

1
Yap =—(|ED Yep +loe Yoe —loa yOA) (26)

| o

1
Zpp =_| (IED Zgp +loeZoe —loa ZOA)
AD

2 2 2
Xap + Yap + Zap =1
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To find the central link location in space to O18tn

coordinate system it is necessary to connect to this link
the Olgﬂ’]moving coordinate system, which origin is
coincided to point A, and O1T coordinate axe is parallel
to AD link. Here, O1C axis is located in plane of ADB,
drown perpendicularly to O17 axis. At the same time

011’] axis is perpendicular to ADB link’s plane. In order to

find location of ADB link in space it is necessary to

[ =85 ¥ Eap = (Vg Zap ~ Zag Ya0 )T + (ZasXap —XasZao ) T +(XaeYap — YaeXao ) K

determine Olf;‘m system axes directing cosines in basic

OXYZ coordinate system. That is why Olgﬂ’] system
must be connected to the bases of unit vectors and find
these vectors’ projection in OXYZ coordinate system. In
order to find perpendicular vector drawn relatively to
ADB link, it’s necessary to use equation (27), which can
be expressed by vector multiplication of unit vectors
directing in the line of AB and AD sections.

(27)

based on (27) can be found the expression of 0;Z; and O,Y; unit vectors given by (28) and (29).

- 1 - - _
& Z_((yAB Zpp —Zp yAD)' +(ZABXAD _XABZAD)J +(XAByAD _yABXAD)k!),

sing

& =Xapl +Yap] + ZAD'Z'

(28)

(29)

In case of multiplication of above given vectors we shall obtain the formula for calculation of O;X; axis unit vector

expressed in its projections (see (30)).

é1 = éz X8 = (yAD (XAB Yao — YasXan )_ Zpp (ZAB Xpo ~ XpgZpp ))' +
+ (ZAD(yABZAD —Zp yAD)_ Xap (XAB Yap — YasXap ))] + (30)
+ (XAD (ZAB Xap ~ XpgZap )_ Yo (yAB Zpp ~ZpgYap ))k .
At the same time for calculation of 0,Z, axis directing cosines can be used the following equations:
Znp —Z 1
&y = YaB ADSind)ABYAD - PR ['ce lep (yCBZED _ZCByED)+IOCIED (yOCZED - ZOCyED)_
ABl AD
~loalep (yOAZED — ZoaYeD ) +lcgloe (yCBZOE —Zcg YoE ) +loclog (yOCZOE — Zoc Yoe ) - (31)
~loaloe (YoaZoe — ZoaYoe ) ~!calon (Yes Zoa — Zes Yoa) — locloa ( Yoc Zoa — Zoc YOA)] ;
ZpapXap — XapZ 1
oy = 28 ADSin(I)AB AD _ ™ sincl)[ICB lep (ZCBXED _XCBZED)'HOCIED (ZOCXED _XOCZED)_
Al AD
~loalen (ZOAXED - XOAZED)+ lcloe (ZCBXOE - XCBZOE)+ locloe (Zoc XoE ~ XOCZOE)_ (32)
~loaloe (ZOAXOE — XoaZoe ) - |CB|OA(ZCBXOA —XcB ZOA) —locloa ( Zoc Xoa — Xoc ZOA):| ;
X — VarX 1
€7 = AByADSin(IB:AB D~ L sind)[lCB lep (XCByED _yCBXED)+|OCIED (XOCyED _yOCXED)_
ABl AD
~loalen (XOAyED - yOAXED)+|CBIOE (XCB YoE — VCB>‘0E)+|OC|0E (Xoc YoE — yOCXOE)_ (33)

~loaloe (XOAyOE — YoaXoE ) - ICB'OA(XCB Yoa — yCBXOA) - |oc|0A(>‘oc Yoa — Yoc XOA)] .
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Herewith, for O,X; axis directing cosines equations can be written as:

_ XagYap ~ YagXap _,  ZasXap ~XagZaD _
€x = Yap . AD . =
sing sing

___ Y
laglap SING

~loalen (XOAyED — YoaXep ) +lcgloe (XCB YoE — Y XoE ) +locloe (Xoc YoE — Yoc XoE ) -
~loalen (XOAyED — YoaXep ) +lcgloe (XCB YoE — Y XoE ) +locloe (Xoc YoE — Yoc XoE ) -

[|CB lep (XCB Yep — yCBXED)+ loclen (Xoc Yep — Yoc Xep )_

Zpp
| aglap SING

~loalep (ZOAXED - XOAZED)+ lcgloe (ZCBXOE - XCBZOE)+ locloe (ZOCXOE - XOCZOE)_
~loaloe (ZOAXOE — XoaZoe ) - |CB|OA(ZCBXOA —XcB ZOA) —locloa ( Zoc Xoa — Xoc ZOA):| ;

[ICB lep (ZCBXED _XCBZED)+IOCIED (ZOCXED _XOCZED)_

(34)

YaZap — ZagYAD
sing

XpeYap ~— YaXaD _
sing

€y = Zap XaD

ZaD
| aglap SING

~loalep (yOAZED — ZoaYeD ) +lcgloe (yCBZOE —ZcgYoE ) +loclog (yOCZOE — Zoc Yoe ) -
~loaloe (YoaZoe — ZoaYor ) ~lcaloa (Yos Zoa = Zce You ) —locloa ( Yoc Zoa = Zoc yOA)j| -
_—XAD

I agl ap SING

~loalen (XOAyED — YoaXep ) +lcgloe (XCB YoE — Y XoE ) +locloe (Xoc YoE — Yoc XoE ) -
~loaloe (XOAyOE — YoaXoE ) - ICB'OA(XCB Yoa — yCBXOA) - |oc|0A(>‘oc Yoa — Yoc XOA)] ;

[ICB lep (yCBZED - ZCByED)+ loclen (yOCZED —Zoc yED)_

['ce lep (XCByED — YesXeD ) +loclep (XOCyED — Yoc Xep )_

(35)

Yo YagZap —ZagYAD _
sing

ZpgXaD — XaBZAD
sing

€z = Xap
_ XAD
[ sl ap SING
~loalep (ZOAXED - XOAZED)+ lcgloe (ZCBXOE - XCBZOE)+ locloe (ZOCXOE - XOCZOE)_
~loaloe (ZOAXOE — XoaZoe ) - |CB|OA(ZCBXOA —XcB ZOA) - IOC'OA(ZOC Xoa — Xoc ZOA):| -

[ICB lep (ZCBXED _XCBZED)+IOCIED (ZOCXED _XocZED)_

O IyAD —[lca lep (YesZep — ZesYen ) +loclen (Yoo Zep — Zoc Yen )~
gl ap SNG

~loalen (yOAZED —ZoaYeD ) +lcgloe (yCBZOE —ZgYoE ) +locloe (yoc Zoe — Zoc Yoe ) -

—loaloe (yOAZOE — ZoaYoE ) —lcgloa ( YesZoa — ZCByOA) —locloa ( Yoc Zoa — Zoc yOA)j| . (36)

Thereby, the location of movable coordinate system  first and second derivatives of mentioned angles

connected to central link, which is same as ADB link’s
location in space is identified. In order to determine
central link’s A, D and B point’s velocity and acceleration,
it is necessary to identify Euler angles that specify central
link’s location and only afterwards have to be calculated
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according to time. Using formulas of analytical geometry
we will obtain:
Xg = A11X24 1 A12Y24 t Q13224 T X
Ya = A1X24 T A22Y24 + Q23224 T Yo (37)
Zy = A31X24 T A32Y24 t A33Z24 T+ Zp
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a
Here-cos 0 = azs;cosy = — 23/sin9;
— _0Q3 ssin = 413 ;
cosp = /sinG'Smlb_ /sinH’
. — a31
sme = sin -

Because concerned mechanical system has six deg-
rees of freedom the formulas in partial derivatives must
be calculated in accordance of six generalized coordi-
nates, which are three linear movements and three
angular rotations:

. 6 x 6 aZA
Xa = Li=175,, Gi; Ya = llaq q;; 2 Lla q; (38)

and

¢ = leaq G ¥ = leaq qi; ¢ 616 g;- (39)
After that it is possible to identify central link’s angu-
lar velocity projections on basic coordinate axes:
= ¢ sinysin O + 6 cos P; Wy =
¢ cos b +;

=—@ cosysin@ + O siny; w, = (40)

= \/t,bz + @2 + 62 + 2¢ cos b.
Velocity projections of central link’s different points
in basic coordinate axes are determined as:
Ve =wyz —w,y; V, = w,x —wyz; V, =
(41)

In order to determine accelerations of the points of

= WY — WyX.

the same link, in the first place, it is necessary to define
angular accelerations of the mentioned points. To this
effect, it is necessary to be differentiated (39) for obtai-
ning second derivatives of angular velocities of Euler
angles. Herewith wiII be obtained'

. d? e _ 0% i ZZ
Y= dt2 - aq aq qlq]'

1]1

J= dzl/)_ awl i ZZ %Py
dr? ~ Liag 1 aqlaq]- Ul
w  d%e
ezmz ?16 +261Z] 1aqaq q:4; - (42)
After that we find link angular acceleration

projections on coordinate axes:
d

&y =%=<ﬁsinlpsin6 + @ cosPsin @ +
+@0sinypcosf +0cosyp —0yYsiny;
&y =%=¢cos¢sin6—¢nﬁsinlpsin6+
+pOcospcosB + Gsiny + Oy cos;

d;’tzqucose—(pésine + ).

(43)

&, =
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Just because that central link makes complex spatial
action (transferring and rotation around poles) it is
necessary to choose point A as original pole and identify
its linear acceleration projections on basic coordinate
axes according to following equationS'

. dx axl " 0%x;
WAx=x=E= ql ZZaqaq 44j;
W = § = dy_ 6qu
o dt2 ~ Lidg "
62
+Z 12} 16q 6q qlq]' (44)
. d? 9%z; .
WAz:ZZd_tjz 16162 Z 12] 1aqazq q:9;-

Overall using of well known formulas of theoretical
mechanics it is possible to determine main link’s various
point acceleration projections on basic coordinate axes:
Wy = Wy + &,2 — £,7 + 0y (wex + 0,y + 0,2) — w?x;
Wy = Wy, + E,X — &2 +
(45)

— &% + w,(wex + W)y + w,z) — w?x.

+wy(wex + wyy + w,z) — w?y;

W, = Wy, + &Y
Finally it can be said that based on above given
equations can be provided full kinematic analysis of
tripod mechanism, which would be used for appropriate
controlling of this mechanism. Besides, the given
expressions will provide calculations for determination of
dynamic parameters of tripod mechanism and strength
properties of structural elements of the mechanism can

be defined as well.

CONCLUSION

The solution of the problems of inverse and straight
geometrical tasks and accordingly solution of the
problem of kinematic analysis of tripod mechanism with
multidegree of freedom reveal that by calculated
geometrical and kinematic parameters of motion of
output links, would be easy to obtain the aws of motions
of actuators mounted on the limbs of mechanism
obtaining large number of requested positions of output
link in form of platform of the tripod, that can be
successfully used for different practical aims. The given
equations could be used for kinematic and dynamic
investigations of multilink mechanisms as well as for
preliminary receipt of the law of motion of actuators

mounted on the input links.
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AHHOTAUMA. Cratba nocsAlLeHa KMHEMATUYECKOMY aHA/NN3y MexaHM3Ma C LeCTblo CTeneHAMWU MOABUXKHOCTH,
KaKUM SBNAETCA TPUNoA-mexaHu3M. KuHemaTuyeckasa cxema TPUMNOLHOro MexaHuM3ma MPUHALNENKUT K CEMENCTBY
napanfnenbHbIX MAaHUMNYAATOPOB U ABAAETCA NPOAOIIKEHMEM CXeMbl MexaHu3ma CTioapTa, rae UCNOAHUTEIbHOE 3BEHO
B BMAe naaTPopmbl UMeeT WecTb cTeneHen ceoboabl. C uenbio onpeseneHns aaropuTMoB yNpaBaeHUa ABUKEHUEM
nnaTdopmbl, B AaHHOM CTAaTbe PeLlatoTcA Kak 06paTHanA, Tak M NpAMas reoMmeTpuyeckasn 3ajada TPpMNoL-MexaHu3ma.
Mpepnaraemana cxema TPUNOLHOFO MEXaHM3Ma MOXKET OblTb WMCMONb30BaHA KaK WMCMONHUTENbHbLIA MEXaHU3M
NPOMbILUNEHHbIX POBOTOB, a TaKXe Kak nnatdopma ANA TPEHaXKepoB pasnnyHoro Tuna. lMNpepnaraemoli meTon,
onpeaeneHna reomMeTpuyeckMx U KMHEMATUYECKUX MapameTpoB TPUMOAHOIO MEXaHW3Ma YCMeWHO MOKeT bbiTb
MCMNONb30BaH ANA pelleHns obpaTHbIX M MPAMbIX FEOMETPUYECKUX 33434 A/1A MPOCTPAHCTBEHHbIX MEXaHUYeCKUX
CUCTEM CO MHOTMMM cTeneHamu csoboabl. Mpeanaraemblit MeTod OT/IMYAETCA NPOCTOTOMN, MOXKET ObITb MCNO/b30BaH

ana onpegeneHna guHaMn4eCKmnX XapaKTepucTtuk Tpunog-mexaHM3moB.

KNMKIOYEBBIE CJ/IOBA: KMHEMATWYECKUI aHa/n3; MexaHM3Mbl CO MHOTMMW CTeneHsmu cBoboabl; obpaTHas
reomeTpuyYecKas 3a4aya; napananenbHble MaHUNYAATOPbI; MPAMas reoMmeTpUYecKas 3a4a4a; TPUNOAHbIA MEXaHU3M.
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ROTARY FORGING TECHNOLOGICAL PROCESSES AND DEVICE FOR BILLET SUPPLY TO ROTARY
FORGING MACHINE

N. Kantelade Department of Engineering Physics, Georgian Technical University, 75 M. Kostava str, 0175
Thilisi, Georgia
E-mail: Kanteladze.nata@yahoo.com
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G. Oniashvili, Professor, Doctor of Technical Sciences, Ferdinand Tavadze Institute of Metallurgy and Materials
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I. Kashakashvili, Professor, Department of Metallurgy, Material Science and Metal Processing, Faculty of Chemical
Technology and Metallurgy, GTU

E-mail: i.kashakashvili@gtu.ge

ABSTRACT. On the basis of analysis of the processes of elastic and plastic deformations was established the
possibility of application and perfection of complete technology for manufacturing of gun barrels on radial forging
machines.

Carried out experiments revealed that qualitative characteristics of wares obtained after forging on rotary
machines are much higher than those obtained by the method of gun drilling throughout the length with further
calibrating of rifles via rod drawing.

For the barrels manufacturing was chosen the rotary clamping machine developed by GTU Department of Metal
Treatment under Pressure and for its use it had to be elaborated the device providing supply and progressive rotation
of billets for barrels.

Reconstruction-upgrading of billet supply assembly of available device was carried out on the basis of analysis of
forging process on the abovementioned machine. The elaborated assembly is distinguished by its high accuracy of
coincidence of the frequency of clamping machine panes movement to mechanical feed of billet movement as well as
by its productivity and provision of getting the high-quality barreled pipes.

KEY WORDS: Barrel; calibrating; cannelure; mandrel; pane; pressure; rotary; thread.
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AHHOTALMUA. Ha ocHoBe aHanu3a MPOLLECCOB YMPYroh W naactuyeckon agedopmaumm 6bina ycTaHOBAEHA
BO3MOYHOCTb MCMO/Ib30BAHWA U COBEPLUEHCTBOBAHUA NONHON TEXHONOMMN NOSYYEHUA CTBOIOB CTPE/IKOBOFO OPYXKUSA
Ha pagunanbHbIX KOBOYHbIX MaLLMHaX.

MpoBefeHHbIe SKCNEPUMEHTLI MOKa3a/in, YTO KaYeCTBEHHbIE NMOKa3aTeNu U3genunii, NonyvyeHHble Noc/ie KOBKU Ha
POTALMOHHbIX MalMHAX HAaMHOro Bbille, YeM TOJlyYeHHble METOAOM CBEP/IEHWA CTBOMOB MO BCeM ANUHE C
nocnefyowmum KanmbposaHMem Hape3oB BOJIOYEHMEM HA onpaBKe. Kpome TOro, yMeHbLUAeTCs pacxos meTania u
NPOLOMKUTENBHOCTb BCEFO NpoLecca.

C uenblo U3roToBNeHUs cTBOMOB Oblna BbibpaHa pPOTaUMOHHAA OBXKMMHas MalluHa, paspaboTaHHaa Kadeapoit
06paboTkM meTannoe gasneHvem [TY. Ho ansa ee vMcnonb3oBaHUA Heobxogumo 6biio paspaboTaTb YCTPOMCTBO,
KoTopoe obecneymno 6bl Nogayy W BpalaTeslbHO-NOCTyNaTe/IbHOe ABUMXKEHME 3aroTOBOK ANA cTBOM0B. Ha ocHose
aHanM3a npouecca KOBKM HA YKA3aHHOM Bbille MAlIMHE MPOM3BENM PEKOHCTPYKLMIO-MOAEPHM3AUMIO Y313 NOAAUM
3aroTOBKM CYLLECTBYIOWEro YCTpolcTBa. PaspaboTaHHbil y3en BblaenseTcA: 60ONbLWONW TOYHOCTbIO COBMAZEHMA C
YacToTon ABUMXKEHUA GOMKOB OOXMMHOW MALIMHbI MEXaHW3MPOBAHHOW MNOAAYM ABWMKEHWA 3aroTOBKM; NPOW3BO-

ONTENBHOCTbIO M obecrneyeHnem NoayYeHUs CTBOIbHbIX TPYH BbICOKOTO KayecTsa.

K/TKOYEBbBIE C/1IOBA: 60€eK; KannbpoBOYHbIN; KAHABKMW; HanpsaXXeHne; onpaBKa; pe3bba; poTauMOHHbIN; CTBO.
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ABSTRACT. Isomorphic compounds of Thorium 3d-transition metals, particularly of Fe, Co and Ni may be
ferromagnetics and paramagnetics as well. In this regard it's important to study such solid solutions of these
compounds where it can be observed the transition from ferromagnetic into paramagnetic when one atom of 3d-

metal is changing by another one.

KEY WORDS: Ferromagnetic; paramagnetic.

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
N4 (506), 2017 156 www.gtu.ge



B0H03S RS SLBA@MEMB0S — PHYSICS AND ASTRONOMY — dU3UKA U ACTPOHOMMUA

UDC 62:53
SCOPUS CODE 3104

WUCCNEQOBAHUE MATHUTHbBIX CBOUCTB U SNIEKTPOHHOM CTPYKTYPbI TBEPAbIX
PACTBOPOB TOPHUA

TBEPAbIE PACTBOPbI CUCTEMbI ThCa, —ThNi;

Yauxmnanu 3.b. JenapTaMeHT WHXeHepHOU ¢U3nMKK, TPY3UHCKUIA TeXHUYecKuid yHusepcuteT, [py3us,
0175, Téunucu, yn. M. Koctasa, 75

E-mail: zura_chachxiani@mail.ru

DOapunawsunm J1.K. [JenapTameHT WHXeHepHoU ¢U3nKKM, [PY3UHCKUM TeXHUYEcKuin yHusepcuTeT, [pysus,
0175, Téunnucu, yn. M. Koctasa, 75

E-mail: lalitadarchiashvili@yahoo.com

3eparua 3.M. JenapTaMeHT WHXeHepHOU ¢U3nMKK, TPY3UHCKUIA TeXHUYecKuid yHusepcuteT, [py3us,
0175, Téunnucu, yn. M. Koctasa, 75

E-mail: zeragia77 @mail.ru

PeueH3eHTbI:

. Oapcasenupse, pykoBoautenb JlabopaTopun NONYNPOBOAHMKOBOIO MaTepuasoBefeHus, AOKTop ¢usMKo-
MaTemaTU4ecKkux HayK, npopeccop CyxyMcKOro MHCTUTYTa PUIMKO-TEXHUKM UM. Unbn Bekya

E-mail: g.darsaveli@gmail.com

M. 3Buapgapse, AOKTOp PU3MKO- MaTeMATUUYECKMX HayK, npodeccop [enapTamMeHTa WHMKEHEpPHOU ¢U3nKM
dakynbTeTa UHPOPMATUKKN U CUCTEM yripaBaeHus Iy

E-mail: M.Zviadadze@mail.ru

AHHOTALMUA. U3omopdHble coeamnHeHna Topus B 3d-nepexoaHbix MeTannax, B YactHoctu, Fe, Co n Ni, moryT 6biTb
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ABSTRACT. The European social charter protects the basic social and economic rights of citizens: for labour and
fair working conditions, for association, for professional orientation and training, for health protection, for social and
medical care, for information and consultations, for education, for social inclusion and protection form poverty.

By the early 90s of XX century, it became clear, that the European Social Charter had a great impact on the
protection of economic and social rights of citizens of the member states. However, there has been occured a number
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of gaps preventing implementation of the Charter’s potential appropriately, especially in terms of control system
organization.

Herewith it should be noted that Europe has undergone considerable social-economic and political changes by this
time and Charter regulations became very important for the development of social policy of member countries
challenging the contents of the Charter to improve the control system on human rights.

The article deals with the issues of main human rights instruments and mechanisms in European Union.

KEY WORDS: Economic rights; European Union; human rights; Social Charter; social rights.
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E-mail: shotad55@gmail.com

. Bbaratypua, npodeccop [enapTameHTa rpakAaHCKOro YMNpaBAeHWSs U 3NeKTPOHHOro 6usHeca dakynbTeTa
6usHec-TexHoNOrMNM ITY

E-mail: g.baghaturia@gtu.ge

AHHOTALUMUA. Esponelickaa couManbHaa XapTUA 3aliMLLAET OCHOBHbIE COLMaNbHble M 3KOHOMMYECKME MpaBa
rpakAaH: NpaBo Ha TPyA W Ha CnpaBea/vBble YCNOBUA TPyAa, NPaBo HAa 06beanHeHMe, NPaBo Ha NPOGECCUOHANBbHYIO
OpMEHTALMIO, NPAaBO Ha OXPaHy 340POBbA, HA COLMA/IbHYIO U MEAUUMHCKYID MOMOLLb, NPaBoO Ha WMHbOpMaLMO U
KOHCyNbTaLMuK, NpaBo Ha 06pa3oBaHMe, Ha 3aLLUTY OT HULLETLI U COLLMANBHOIO OTTOPXKEHMA.

K Hauvany 90-x rr. XX BeKa CTafo O4eBMAHO OrPOMHOE MONOKUTENbHOE BAMAHME XapTUM Ha 3aUTYy SKOHO-
MMWYECKMX U COLManbHbIX NPaB rparkAaH rocyaapcTB-y4acTHUKOB Aorosopa. Hapaay ¢ 3Tum obHapyKMAMCb cepbesHble
HeOoCTaTKM, KOTOpble MeLann B NOSHON Mepe peanns3oBaTb NOTEHUMaNbHbIE BO3MOMXKHOCTM XapTUK, B YacTHOCTH, B
OpraHu3aumm cMcTeMbl KOHTPOAA.

Heobxoanmo 6bl10 TaKKe y4yecTb, YTO K 3TOMy BpemeHM B EBpone npowusownn 3HauuTenbHble COLMANbHO-
9KOHOMMYECKME U MOAUTUYECKME NepemeHbl. Hopmbl XapTuK CTanu BaXKHbIM OPUEHTUPOM NPU GOPMUPOBAHUU KX
couManbHOM MNOAUTUKM. Bce 3To moTpeboBano yTOYHEHMA copeprKaHuA XapTUWM U COBEPLUEHCTBOBAHWUA CUCTEMBI
KOHTPO/1A 3a cObN0AEHNEM COLMAbHbIX MPAB B rOCYAapcTBax - y4acTHUKax A40roBopa.

B aToi paboTe paccMoOTpeHbl AeicTByOWMe B paMKax EBpocoto3a rnaBHble AOKYMEHTbl M MeXaHWM3Mbl 3alMTbl
npas YenoBekKa.

KNIOYEBDBIE C/IOBA: EBpocoto3; npaBa 4YenoBeKa; COUMaNbHAA XapTuA; couMasbHble npaBa; SKOHOMWYEcKue
npasa.

ISSN 1512-0996 LBHI-0L FH™MId0 — WORKS OF GTU - TPYAbI ITY
www.gtu.ge 163 N4 (506), 2017



933 MMMs 1L5d0YdJEO
Author’s index

YKa3aTenb aBTOpPOB

Sd@ogmogs o. 8l 35300dgogmo 9. 49
SdGomogs m. 81 BodoBsdg b. 36
sMsdodg b. 107 Jamomgensdg @. 75
a53b0dg o. 87 hohbosbo b. 153
008G gemady 6. 25, 31 Bdobody . 116
2M0a5@sdgoemo x. 95 hbgodg 9. 75
©o@hosdgoamo @n. 153 hbgodg 9. 81
bg@opos g. 153 (356535 6. 49
30gboggeody 3. 116 Vgo@ogs 9. 87
gerodosdgoao . 158 x0dos b. 125
dmgomeobo b. 125 x0dgoM0560 0. 107
dogrmeobo @., 125 Mchedlishvili Z. 134
mnbobm@os b. 15 Tavkhelidze D. 134

LBI-06 36(M3Id30 — WORKS OF GTU — TPYAbI ITY

Ned (506), 2017

164

ISSN 1512-0996
www.gtu.ge



33BMOMS LYMEJOME!

LogoMmzawmb  3gdbozm®o boggdlodgEol Lsdgsboghm TOMAOOL 3MJdMEo GO Ym39w335MES-
WMOHO OHIBIO0MHJOSPO 3GHOMEMEO 35dm3gds, HMIgEoa MHYFoLEMOMYOMEos M5FEI6ody LogMmsTmMolm
9mbs399ms 05BsYo.

* bLASAOS (F00PYOS JoBmM, 0byEOLYIM, G 9690%g) J39YbIDdS MBOYOBsOL 965%Y.

* bLAOGHO0L 9Z3BAMOMS MOMPIBMDS 56 b 50q8sEJdMgL Lodl.

*533MOL  Igmdwos  Logodmdggderm Lobwdo 3990 035300Lsm30L  Imy3sfimml 96 gangd@®mbmemo
gmb@oom sagamomcemlosakhli@yahoo.com doLsdsernBY  450ma309D036mL ghmo b Godwgbodg LiEs-
G095, 530gM39 MbOMYWo  ©MIMTYEEHIG00L ILIBYMIOMWO Bsowrgdo, TogMsd 3MGOMEol 9o
BmdgMTo godmd399bgds bmem mGo 659Tg3560.

9. geabdoo bdsdool gsdmg bsgbol Fgdorbz93580 3oobmzor gsomgserolfjobmor dgdoggo dmorbmzbgdo:
- Subject g9em80 (02985) Bor102003909 359890l @sbsbIE9BS 5 53(DMHOL (33¢92B980L) 33560.

— 85000496900 2500l 800586985 (Attach).

- @O0 8oy Bol 350¢nols Gg8orbr93580 359m0y96900 sSGJoz5¢92Go (ZIP, RAR).

* bBoB0s d9gbowo Wbs oyml FoOHMETYAHY39¢gd0Ly s BHIMTobMEMYO0lL ©I(3300. SZ3GHMOO
(53¢™Mg00) s Hg396%96¢ OO 3sbyblL 539095 LEsEHO0L FobssOLLS s bs®olbby.

* 306500056  LodoMmzggwml ¢gdbogzm®o Mmbogg®lo@g@ol IMmdgdol 3MgdWo oMol 90s3mIgMH 300
399m390s, Bggbo 99360960 156588HMBWgdOLS s MIGHMOBEHIOOLMZ0L LGHsEHOOL J98md39ybgds MGsLMms.

* 15JoMmM3gML  G9dbozMMo  MbogaMLOGHYBHOL  535©980MMo  LodFmlb N 200  oygbowgdom
(22.01.2010¢.), x0Bo3zm®s 30635, OGMIJWOE SO oM0L bods@mzgwml  Ggdbogm®o  boggdlodg@ol
05653960mdgo, IOHMIgIoL 3090w do  LEHsGHoob  s8mdzgybgdolmzgol  obslfo® mbws Fgo@sbml 96
3903mOHOEbmb LsFomHm msbbs (1 439600 — 10 Ws0) s bEBEGHOOL ©M3YIGBEIGOL (GO Ggz6bos s
mO560Bs3ool bodgabogm LodFml JodoMmzs LEHG00L LEGW-ob FHMIGOOL 3MgdMdo gsdmdzgybgdol
9gbobgd) EIMOOML FoEIBEOL J300sM0. 3M%BSTO ,25@obEOL 60T YdS* MBS Bs0FgMML LLEIGHOOL
299093996900l 0MYOIMEgds*.

boeg-ob bsdsbzm 69330009805 bbod bsgsGronzgareml Bgfbozamo #60396bodgdo; bsowgbdhonoisgom
3o 211349192; Godmgbol 8s630: bsbgardfogm bsbobs; dodmgdol sbsbyengds: bsbobol ghoosbo
368356080; 85630 3m@0: TRESGE22; Jodmgbol s6356G080: bsbsbobe oo 708977259.

30535DMdm 1539360 gH M LGsEHoOL 35530MHTGdOL Holl:

o LEBHYG0s FoMdmEygbowo Mbs ogml bsdgIo Loboom A4 gmOIs@ol RFMOEIWDY, 9MbsImgd
5 439M0bs (509900 — 2 19, 0bBHgM3zs5wo — 1,5).
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LBo@Gosb vbs gHmzmEgl 39990 0b6xmMTo30s:
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9690%9:
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5000, J399969, Jocsgdo.
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30 sbexhsgos  stolb  bdsdool  dobsstlbobs s Gsbdo  gsdmpgleremo  39¢m7930b  Gaggg60b  dgbsbgd
0b65mGA5300b 9H0sIm00 fystim. bferdbgo 080 3s6bsbmzms3b 0b3gegblb dabog®mol bsdkbmdol dodstor s,

As8sbsqsdg, beamgoanl, sofiyml oli3e9b0s sg¢heakborsh, 3sdroombegeals bdsdool beswemo Bgdbdo s 5.0.

36mBsGos w1bgs ogeabs:

0695068530290 (56 «9bs dgogs30gl bmgow bodyz98bs s 3msbdb);
A976H0 0bgcrobryt s Grybeen 96989 b 0yl mBHogobseritio;

abs sbsbsgb bhooob dotoomso Jobsstbls s 33¢m930L F9c098980;
BAO2IA00G98-9¢m0 (8039398m09L bhodosdo §9cogag8ol s@Pgtol ¢rmgozsl).

29bgs Fgopsz09b:

UAshoob bsgsbl, 09956, Gobsbl (Geadengdbsg 29000039800 08 d9gdombzg3580, 0wy gb 56 sGob 3bso
bdyoGool bsosemosb);

22¢79306  B3¢35(980L dgoreaols 56 Ggormqeacrmgosl (bsddscl BshsGgboli Ggom@ob s6 dgoremaom-
@800b s@P9cs Jdobsbdgferbocros od d9dobz93500, 0w 0830 835002006935 Losberoom, Usobdg®gbers
deapg0-9¢m0 bs36HmIob 0395¢7bs bGHoboo);

38€J80b F9@g898b;
J90098980b 359029969800 st395¢l;
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Lo3396dm LoGY3goL, oEsgOIEl 56dS6OL BobgEz0m (JoBME, 0Byl ©s G gbgdby);
LEHG0590 J39LsM MmO 5dM3ZgMO Tglogoel, oMM Bofowl s oligzbal;

LOsmgdoL 96 BmGHM™IdOL  3330MG IO 350056@L, FguOrMEgdEl  BadoLdogMO MR MO
ROIoBH0m, FoMBIZ5MBS — 5653 gd 150 dpi-Uo.

@OoOINOIO?
LogOHmodm®mobm bodgsboghm  gm@bsangdol Imbszgdms 8sBgdOL Mg3mIgbsoom, dsdmygbadwmwo
@OGHIMGHIOHOL MomEIbMds LobM3zgE0s 0gmb 5MH5Bs3Egd S00b..

§9600ma039600 3s9mbsdlzgybgdge BLEGOEH0580 godmygbgdwo wo@gMsdOMol goxm®Igdol Falb:

g439@s 93GHMMOL 3395M0 s 0bogoswgdo dmEgdmwo Mbs 0gml Wosmoby®mo 56060l sbmgdom, g.0.

AMBLEOGHIMS300m, LEIGHO0L LabgEHmEgds — MsMATb0EO 0baEOlwMI©, yos®ml (39MbsEol, FHMIgdOL

3609090b, 306839M96300L Foboegdol) LobgafmEgds — GHOBLEOEIME00m; Fodmbaligegmo dmbaigdgdo

— 0baol® 965%9 (LESGHO0L 9bs Bogmomgds OHRbowgdYO).

©@0GhgMsGHeS (6odmdo)

1.

Jacques Sapir. Energy security as a common advantages.

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

“Official website of the International Energy Agency:

http://www.iea org/topics/energysecurity/” (In English).

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

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

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

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

Proceedings. N18 2014. Thilisi (In Georgian).
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3996037960 “960396L0EHIEHOL 96FIOMIGBOLS s EMJEHMOBEJdOLMZOU:

* MO0 MHg396%os (ob. bodmdo)

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

* 35370GIGHOL bogsdmdEgderm boddol sMYMBMO30 3030LooL MmJdol s8mbsfgdo

(ob. 6Bodnm3o) http://publishhouse.gtu.ge/site_files/aqgtis forma.docx
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2
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2
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6586m30l sbmahsz0s
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Guidelines for Authors!

Collection of Academic Works of Georgian Technical University is a quarterly refereed periodical included in

several international journal lists.

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

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

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

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

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

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

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

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

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

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

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGE22; Account number:
treasury code 708977259.

How to form an academic article:

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

e For English and Russian texts: font - Times New Roman, font size - 12 pt.

The accompanying information to the article should include:

e Universal Decimal Classification (UDC)
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e Information about the author(s) and reviewers in Georgian, English and Russian:
— Full name, academic title, email and phone number of each author;
— Department, full name of organization — place of employment of each author, area/town, country;

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

The article should include:

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

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

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

An abstract should contain:

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

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

— Research results;

Area of application of research results;

Conclusion.

Key words sorted by alphabet (Georgian, English and Russian);

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).

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

2. “Official website of the International Energy Agency:
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http://www.iea org/topics/energysecurity/” (In English).
International Energy Agency “Key World Energy Statistics” 2014 (In English).

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

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

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqgnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

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

Documents should be verified with the faculty stamp.

Notice to Authors

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example
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K cBeaeHuio asTopos!

CO60PHMK Hay4HbIX TPYAO0B [PY3NHCKOro TEXHUYECKOrO YHUBEPCUTETA ABNAETCA eXeKBapTaibHbIM pedepupyembim
nepuoanyecknm nsgaHnem, KoTopoe 3aperncTpMpoBaHO B HECKOIbKMX MeXAYHAPOAHbIX 6a3ax AaHHbIX.
e CrtaTbM (NPMHMMAIOTCA Ha FPY3MHCKOM, aHIIMACKOM, PYCCKOM fA3blKax) NyB/IMKYIOTCA Ha A3blKe OpUTrMHana.
e Ko/IM4yecTBO aBTOPOB CTAaTbW He AOKHO NpeBbIWaTh 3.
e ABTOP MOMET MpenocTaBnATb A Nyb6avkauum B M3paTeNbCKOM gOME WAW MO 3NEKTPOHHOM noyTe (Ha
cneayolwmin agpec: sagamomcemlosakhli@yahoo.com) ogHy uan HeckonbKo cTaTei, a TakKe B CKaHMpPOBaH-
HbIX dalifax conyTCTBYIOWYHO AOKYMEHTaUMio, HO B OAHOM HOMepe MOryT ObiTb ONyb6/MKOBaHbl TO/bKO ABe

paboTbl.

® B cayyae cmameli, npucbinaemMsix ro 3. noyme, npoceba npedycmompemes caedyroujue mpebosaHus:
- YyKaszame 8 31. Subject-e HazeaHue cbopHUKA (mema) u hamunuro asmopa (aemopos);
- ucnosv3zosams Attach (npunoxcume ¢halin);

- 8 cny4yae 60abwW020 0bvbema ¢palina npumeHums apxusamop (ZIP, RAR).

e (CTaTbs [O/IKHA BbITb COCTABNEHA MPAMOTHO, C COBAlOAEHMEM TepMUHONOTMU. ABTOP (aBTOpPbI) U PELLEH3EHTbI
HecyT OTBETCTBEHHOCTb 3a COAEPKaHNe U KaueCTBO CTaTbMu.

e [loCKONbKY CO0PHMK TPYA0B [PY3MHCKOrO TEXHUYECKOTO YHUBEPCUTETA ABNAETCA HEKOMMEPYECKUM U3LaHUEM,
ONA COTPYAHUKOB CTaTbu Ny6MKytoTCA 6ecnnaTtHo.

e CornacHo NocCTaHOB/IEHUIO aKagemumyeckoro coseta Ne200 (22.01.2010 r.), dusmyeckoe n1LUO, He ABasOLLEeecA
COTPYAHUKOM YHUBEPCUTETA, ANA NyOAMKaLuMKM cTaTby B COOPHUKE TPYA0B LONKHO 3apaHee BHECTUM UAU NepedYncnunTb
Heobxogumyto cymmy (1 ctpaHuua ctomT 10 napu) 3a CTaTbiO M COOTBETCTBYHIOLLYIO AOKYMEHTALMIO (4BE peL.eH3UnN U
HanpaB/NeHWe HAyYHOro COBeTa OpraHu3auumn o nybankaumm ctaTbm B cbopHuKe Tpyaos [TY), NpMnoxKMB cnpasKky ob

onnaTe. B rpade «HasHaueHue onnaTbl» caeayeT 3anmcaTb KCTOMMOCTb NYBAMKALMM CTaTbU.

baHkoecKue pekeusumol TY: KOpuduyeckoe nuyo nybauvyHozo npaea (KOJ/IMM); py3uHcKuii mexHu4ecKuii
yHusepcumem; udeHmugpuUKayuoHHbIli ko0 211349192; 6aHK npuema; 20CyO0apCMEeHHAA KA3HA; Ha3edHue

nonyyamens: eOuHvlii ciem Ka3Hbl; KOO 6aHKa: TRESGE22; cuem noayyamens: Kod Ka3Hol 708977259.

MNpeanaraem nopaaoK opopmneHUa HayuyHOM CTaTbu:

e CTaTbA A0JIXKHa bbITb NpeAcTaBNeHa B HanNeyaTaHHOM BUAE Ha cTpaHuue dopmata A4, copeprKaTb He MeHblue 5
cTpaHuy, (nons — 2 cm, uHTepsan — 1,5);

® (TaTbA A0/IKHA ObITb BbINOIHEHA B BUuAe ¢aiina doc uam docx (MS Word) 1 3anucaHa Ha nto6om MarHUTHOM
HocuTene;

®  [ONA TPY3NHCKOro TeKCTa NPUMeEHATb WpndT Acadnusx, pasmep 12;

e WpUdT 4NN aHINUIACKOro U pycckoro TekctoB Times New Roman, pasmep 12;
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CTaTbA A0/MKHA CONPOBOXKAATLCA Cheaylolei tHpopmaLmei:

Koa YAK (YHuBepcanbHas gecatnyHana Knaccuduraums).

CeefieHua 06 aBTope (aBTOpPax) Ha rPy3NHCKOM, aHTIMACKOM M PYCCKOM fA3bIKaxX:

NONHOCTbIO UM U damunnns asTopa (aBTopos), E-mail, HayyHas cTeneHb U KOHTaKTHbIN TenedoH;
Ha3BaHVe AenapTameHTa, NoHOe Ha3BaHMe OpraHM3aunmn — MecTo paboTbl KaXA0ro asTopa — CTpaHa, ropoa;

NONHOCTbIO CI)aMMI'IMVI N MMeHa peueH3eHTOoB, agpec 3I'IEKTpOHHOl71 noYyTbl, Hay4HOEe 3BaHWe, Ha3BaHWe genap-

TaMeHTa Uan mecta pa60TbI.

K cTtatbe A0NKHbI NnpunaraTbea:

AHHOTaUMA Ha TPY3MHCKOM, aHI/IMMCKOM M pycckom A3bikax (100-150 cnos). a8 uHocmpaHHbix Yyumameneii

aHHoOmMayusa aendaemca e0uHCMBEHHbIM UCMOYHUKOM qu)opmauuu 0 pe3ynbmamax uccnedosaHull, npueedeHHblx

8 codepycaHuu cmamou. UMeHHO 3mo onpedesnsem uHmMepec y4eHo20 K pabome u, coomeemcmeeHHO, ycesnaHue

Hayameo ducxyccuro € aemopom, NoO3HAKOMUM®bCA C MNOAIHbIM MeKcmom cmambsu u m.o.

AHHOMayusa 0oa1Ha bbime:

UHGOPMAYUOHHOTL (He O0NICHA codepacamb 00WUX Cl08 U Ppas);

OPUUHATILHOU (NePedod HA AHRIULICKOM U SDY3UHCKOM A3bIKAX O0JJNCeH OblMmb KAUECMEeHHDbIl, Npu nepesooe
cnedyem ucnonb308amy CREYuaibHy MEPMUHONIOSUIO),

€O0epACamenbHol (O0NIHCHA OMPANCAMb OCHOBHOE COOEPICAHUE CIAMbU U Pe3YIbMAmbl UCCLE008AHUS),

CMPYKMYpUpO8aHHolL (ciedosams 8 CImambye J102uKe ONUCAHUSL Pe3YIbMAamos).

JonxHa codepycame:

npeomMem cmamoeu, memy, uenb (KOmMopble yKa3bieaom 8 Mmom cay4vyae, ecau 3mo He ACHO U3 3a2/a8us
cmameu);

mMemoO uau memodosoeurd NposedeHHo20 uccnedosaHus (onucaHue mMemood Uuau memodosoauu
nposedeHHol pabomsi uenecoobpasHo 8 MOM Cay4ae, ecsu OHU 8bI0eAAIOMCA HOBU3HOU, UHMEPECHbI C MOYKU
3peHus 0aHHoli pabomel);

pe3yanbmamsi Uccnedo8aHus;

apeas ucnosb308aHUA pe3ysbmamos;

8b1800bI;

K/JtoYeBble C/I0Ba, PACNONOXKEHHbIE N0 andaBUTy (Ha FPY3MHCKOM, aHTTMIACKOM U PYCCKOM A3bIKaX);
B CTaTbe A0/IXKHbl ObITb BblAe/eHbl MOA3ar0N0BKMW: BBEAEHWNE, OCHOBHAA YacTb M 3aK/toueHMe (BbiBOAbI);
KOMMbIOTEPHbIE BapMaHTbl YepTexxen nnmn potorpaduii 4o/1XKHbI ObITb BbINOJIHEHbI B 1t060M rpaduryeckom

dopmarTe, paspewieHnem — He meHee 150 dpi.

Jlutepatypa

Mo pekomeHZauuu 6a3bl JAHHBIX MEXAYHAPOAHbLIX HAY4YHbIX YKYPHANOB, YMCAO WCMONL30BAHHON NUTepaTypbl

YKEeNaTeNbHO A0/KHO b6biTb He meHbLue 10.

MpepcraBnsem nopaaok opopmneHua B ny6anKyemoii ctaTbe UCNOJIb30BaHHOWU ANTEPATYPbI:
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damnama U MHULMANbLI BCEX aBTOPOB AO/MKHbI ObiTb BbINOMHEHbI ByKBaMW NaTUHCKOro andasuTa, T.e. TPAHC/IMU-
TepauuMeil; Ha3BaHWe CTaTbM C NEPEBOAOM Ha aHMIMACKUI A3bIK; Ha3BaHME UCTOUYHUKOB (KypHana, cbopHMKa TPyAaos,

MmaTepuanos KoOHpepeHUNn) — TpaHCAUTepaL el (A3blK CTaTbM YKa3aH B CKOBKax).

JNutepatypa (O6paseu)

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

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)
G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

[na npeactaBneHun ctaTby AOMKEH ObITb MPUAOKEH NepeyYeHb HEOBXOAMMBIX SOKYMEHTOB ANSA COTPYAHUKOB U

OOKTOpPaHTOB PY3NMHCKOro TEXHUYECKOro YHUBepcuTeTa:

e Be peueH3uun (cm. obpasel)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

e BbINWCKa U3 NPOTOKO/1A OTPAC/IEBOM KOMUCCUM MO U3AaTeNbCKOMY Aeny dakyabTeTa (cm. obpasel)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTbI A0/1XKHbI 6bITb yO0CTOBEPEHDbI Ne4YaTbio ¢aKyaneTa.

Asmop moxcem ucnonb308ams 8 Kayecmee oGpasqa 00UH U3 nocnedHuUx Homepos u3zdaHus.
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