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UDC 624.131
ASSESSMENT OF THE STABILITY OF THE SLOPE AT A SMOOTH CURVED SURFACE OF SLIDING

Kvitsiani T., Gedenidze Z., Khutsishvili G.
Department of engineering mechanics, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: The assessment of the stability of the slope is undertaken on the basis of the assumption of the surface
of a probable sliding, which is a smooth curved one. The degree of stability of the slope is evaluated by a safety factor
(the ratio between the algebraic sum of momentum of confining forces to the center of the curvature of a sliding
curve and algebraic sum of the shear forces to the same point).

A design formula of the safety factor is given for the minor neighbourhood of each point of the curve of sliding by
the radius and center of curvature at the considered point.
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Key words: the slope; stability; surface of sliding; the coefficient of the stability of the sliding.
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YAK 624.131

OLIEHKA YCTOM4YUBOCTU B CNYYAE NNABHOU KPUBOJIMHENHOW NOBEPXHOCTU
CKOJIbXXEHUA

Keuuymauun T. A, f'egenmnpgse 3. W, Xyumwsmuan I. T.

[enapTameHT UHXeHepHOM MeXaHUKN, FPY3NHCKUIN TexHMYeckuit yumsepcuteT, Fpysua, 0175, Téunucu,
yi. Kocrasa 77

Pe3tome: OugeHKa yCTOMYMBOCTM OTKOCa BeAETCA Ha OCHOBE LOMNYLWEHMsA, 4YTO MOBEPXHOCTb BO3MOXHOMO
CKO/Ib}KEHUA ABAAETCA MAAaBHOM KPUBOAMHENHON. CTeneHb YCTOMYMBOCTM OTKOCA OLEHMBAeTCA KoadduUMeHTOM
3anaca ycToiumMBoCTM ( OTHOLIEHMEM MOMEHTOB YAEP)KMBAIOWMX CUA K CABUIAOWMM, OTHOCUTENbHO LEHTpa
KPMBU3HbI B aHHOWN TOYKE KPUBOW CKONbXKEHNS).

B Masioli OKPeCTHOCTM KaxKAoM TOUYKM KPUBOM CKONbXKEHWUs daétca pacyéTtHaa dopmyna KoadduumeHTa 3anaca
YCTOMYMBOCTM Yepes Paanyc 1 LLEHTP KPMBU3HbI B PAaCCMaTPUBAEMON TOUKeE.

Kitouessie ciosa: OTKOC, yCTOVI‘-IVIBOCTb; NOBEPXHOCTb COCKa/ib3biBaHUA, KOI—)C])C])MLIMEHT yCTOVNMBOCTVI Ha caBwur.

dgdmbgarol msmowo 07.10.2008
domgdaaros sbsdgiwoe 10.10.2008
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UDC 530.319
ON THE HISTORY OF FAILURE THEORY OF BRITTLE AND PLASTIC MATERIALS

A. Datuashvili
Department of enjineering mechanics, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: There is discussesed the formation and development of the ideas about plastic and brittle properties of
the materials with metal structure in the XX century. There is given the history of these experiments explaining hy-
drostatic pressure effect on the change of plastic and brittle properties of such materials. The formation of the foun-
dations of failure theory of materials with metal properties is shown with consideration of experiments reflecting hy-
drostatic pressure action on crack formation and development process.

Key words: brittle materials; plastic materials; failure; cracks; hydrostatic pressure; twisting deformation

YAK 530.319
K UCTOPUW TEOPWUIA PA3PYLLEHUA XPYMKUX U NNACTUYECKMX MATEPUANIOB

Aatyawsunu A.H.
[JenapTameHT MHKeHepPHO MeXaHWKK, [PY3UHCKNI TeXHUYecKnii yHneepcuTeT, Fpysua, 0175, Téuamcy, yi. Kocrasa 77
Pe3tome: PaccmoTpeHO CTaHOBNEHWE U pa3BUTUE B ABALLLATOM BEKe MPeACcTaBAEHUN O MNAACTUYECKUX U XPYMNKUX
CBOMCTBAX MATEPMaNoB, UMEIOLLMX CTPYKTYPY METaNNa; NepesaHa UCTOPUA TeX SKCNEPUMEHTOB, C MOMOLLbIO KOTOPbIX
06bACHAETCA BAUAHWE TUAPOCTATUYECKOrO [ABNEHMA Ha W3MEHEHME MNAACTUYECKUX W XPYMKUX CBOWCTB 3TUX
maTepuanoB. YKa3aHO, KaK €0343aBajiMCb OCHOBbl TEOPMW pPa3pyLUeEHMA MATEPUanoB CO CBOMCTBAMW METANNOB, C
YYETOM TEX OMbITOB, B KOTOPbIX OTPaXasfioCb BAMAHWE FMAPOCTATUYECKOro AaBfieHMA Ha obpa3oBaHWe M passuTue
NpoLEeccoB TPELLWH.
Kimrouessie ciroBa: xpynkue matepuansi; niacTMyeckme maTepuasnbl; paspyLieHme; TPeLmHbI; fapocTaTuieckoe
OaBNneHue; cKkpyumBsatowme aedopmaumu.
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CALCULATION OF THE HETEROGENEOUS BEAM WHICH CONSISTS OF A DIFFERENT MATERIALS

ON TRANSVERSE IMPACT
A. khabeishvili

Department of engineering mechanics, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: There is considered a beam of different spring with separate group of transverse fibre, which has the

modulus of elasticity.

With the help of cross section area reduction method, heterogeneous beam is substituted for homogeneous
equivalent beam, for which the static and dynamic account is quite simple.
Method of determination of geometrical and mechanical characteristics is shown by this example.

Key words: Reduced section; Equivalent beam; Transverse impact; Reduced mass; Dynamic coefficient.
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PACYET PASHOPOAHOM BEAIKU, COCTAB/IEHHOM U3 PA3/IMYHbBIX MATEPUAJIOB,

HA NONEPEYHbLIA YAAP
Xabeuwsunu A.[l.

[enapTameHT UHXeHepHON MeXaHUKN, FPY3NHCKUIN TexHMYeckuit yunsepcuteT, Mpysua, 0175, Téunucu,

yi. Kocrasa 77

Pe3tome: PaccmaTpurBaeTca 6asika pasHOPOAHOM yNpyrocTy, y KOTOPOW OTAe /IbHble FPynnbl NPOAO/bHbIX BONOKOH

WUMEIOT PasINYHbIE MOAY/N YNIPYTOCTH.

Mpy nomolum meToaa NpuBeAeHUA NAoLLaAM NONEPeYHOro ceyeHuns pasHopoaHan b6anka sameHaeTcs
3KBWBA/IEHTHON 04HOPOAHOM BaKOW, ANA KOTOPOM CTaTUYECKUIM U ANHAMUYECKMIA pacyeT 3HAYNTENIbHO NpoLLe.
Ha npMmepe nokasaHa MeToAMKa onpeaeseHns reoMeTpUYEecKnX U MexaHUYECKUX XapaKTepPUCTUK.

KiroueBsie c1oBa: npuseseHHoe ceveHne; skBMBaneHTHan 6aka; nonepeyHbiin yaap; npuseaeHHas macca;

OVNHAMUYECKNA KO3PPULMEHT.
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UDC621.1

TECHNOLOGY OF SECONDARY PRODUCT FABRICATION DURING GASIFICATION OF COAL IN
SLAG ALLOY

T. Jishkariani, G. Arabidze, N. Bzhalava, G. Jishkariani

Department of heat and hydroenergetics, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: There is discussed utilization of mineral part of coals and complex usage of organic and mineral com-
pounds of solid fuels. There is provided secondary product fabrication technology during gasification of coal in slag al-
loy.

As a result justification is given, that organization of secondary product fabrication in coal fired thermal power
plants will significantly increase economic parameters of electricity generation, because receiving by-products from
mineral components of coal without big energy and material costs and their consequent usage will provide the oppor-
tunity for creation of energy byproduct utilization complex.

Key words: slag alloy, coal gasification, secondary products, mineral part of coal, energy complex without wast.

VAK 621.1

TEXHONOMMA NPOU3BOACTBA BTOPUYHOM NPOAYKLUN NPU FTASUGUKALIUN
YINEW B LUTAKOBOM PACMN/IABE

Dxxuwkapuwanu T.C., Apabugse I.0., bxxanasa H.H., Okuwkapuanu .T.

[JenapTameHT TeN/I0- U r’MAPO3HEPreTUKK, [PY3NHCKMIN TeEXHUYeCKMin yHnBepcuteT, Mpysua, 0175, Téuaucw, yi.
Kocraspa 77

Pe3lome: PaccmoTpeHbl BOMPOCbI  YTUAM3ALUMM  MUHEPANbHOW COCTaBAAlOWEN Yyrieln W KOMMIEKCHOro
MCMONb30BaHMA OPraHMYEeCKoOW WM MWHEPAsIbHOM COCTaBAAIOWMX TBEpAOro Tonausa. lpeacTaBfieHa TEXHONOMMS
NpPOM3BOACTBA BTOPMYHOM NPOAYKUUM NPU rasndurKaunm yrnen B LWIAaKOBOM pacn/iaBse.

lMokasaHo, 4YTO NPOU3BOACTBO BTOPUYHON MPOAYKUMWM HA Yro/bHbIX TEMAOBbIX 3/EKTPOCTAHUMAX MOXNKET
CYLWLECTBEHHO YNYYWIWUTb 3SKOHOMMUYECKME MOKA3aTenn MNOMYYEHUS SNEKTPOIHEPTrMM, TaK KaK BO3MOXKHOCTb
NPOM3BOACTBA MNOMYTHOM MPOAYKLUMU U3 MUHEPasIbHbIX KOMMOHEHTOB yrna 6e3 cywecTBEHHbIX SHEPreTUYecKux M
MaTepuasibHbIX 3aTPaT U UX AanbHelLWwan peannsaums obecneyaTt NpakTMYecKn 6e3oTxogHoe NPOoM3BOACTBO.

KimoueBsle ciroBa: wnakosbiii pacnnas; rasndukauma yrnei; BTOpMUHaa NPOAYKLMA; MUHEpanbHasa 4acTb Yrns;
6€30TX04HbIN 3HEPreTUYECKUIN KOMMNEKC.

Igdmlbgarols msmowo 09.10.2008
domgdaaos sbsdgiwoe 10.10.2008
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ALGORITHM OF ROUTING DIJKSTRA AND PROSPECT OF ITS USE IN TELECOMMUNICATION

NETWORKS
T. Burkadze, A. Burkadze

Department of telecommunication, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: The most important feature of functioning of computer networks is the organization of data transmis-

sion by optimum routes.

The optimum route is important for efficiency of a network, both with technical, and from the financial point of view.
With this purpose in this article is given algorithm Edvin Dijkstra, which is one of successful at the decision of a
problem of routing of a network, from the point of view of prospect of its application in modern telecommunication

networks.

Key words: computer networks; routing; algorithm Edvina Dijkstra; an optimum route.

VK 681.3

AJITOPUTM MAPLUPYTU3ALMUWN AENKCTPA U NEPCNEKTUBA EFO UCNO/Ib3OBAHUA B

TENEKOMMYHUKALUOHHDbIX CETAX
bypkagse T.O., bypkagse A. M.

JenapTameHT TeneKoMMyHUKaLunn, Fpy3MHCKUIA TEXHUYECKUIA yHuBepcuTeT, Mpysua, 0175, Téunucu, yn. Koctasa 77

Pe3tome: B pyHKLMOHMPOBAHMM KOMMbIOTEPHBIX CETEN HaMBayKHENLLIEN XapaKTepPUCTUKOW ABNAETCA OpraHmn3aLms

ONTUMAJIbHbIX MapLLIPYTOB Nepeaayn coobLeHnN!.

ONTUManbHbIA MapLWpPyT UMeeT pellatowee 3Ha4yeHne 3PPEeKTUBHOCTM CETU KaK C TEXHUYECKOM TOYKU 3peHUs, Tak

M SKOHOMWYECKOMN.

B cBfi3M C 3TUM, B AaHHOM cTaTbe anroputm dasuHa [elikctpa (Edwin Dijkstra), KoTopblt aBnseTca ogHUM K3
YCNEWHbIX MNpU pelieHMM 3ajay MaplipyTM3auun CeTH, PaccMaTPMBaEeTCA C TOYKM 3PEeHUA NepcrneKkTUBbl ero
NpUMeHeHua ans noTpebHocTen coBpeMeHHbIX TENEKOMMYHUKALMOHHBIX CETeN.

KiroueBsie cioBa:
MapLpyT.

KOMMbIOTEPHbIE CETM; MapLIPyTU3auMa; anroputm SasuHa [einKcTpa;

ONTUMa/IbHbIN
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CORRECTION OF SINGULAR MISTAKES IN ELECTRONIC-PHOTONIC CODES

V. Nanobashvili, V. Nanobashvili

Department of telecommunication, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: There are considered features of correction of singular mistakes of EP-1 and EP-2 Electronic-Photonic
codes. There are proposed formulas and estimated probabilities of correction of mistakes for both under different
probabilities of appearance of symbols in the initial signal. It is shown that the preference should be given to EP-1
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code upon correction of mistakes and to EP-2 code upon considering quantity of double mistakes in the restored sig-
nal.

Key words: electronic-photonic codes; mistake; correction; probability.

VIK 621.372.8
KOPPEKLUMA OQUMHOYHbIX OLUUBOK B S/IEKTPOHHO-®OTOHHbIX KOOAX
Hano6awswnu [.B., HaHo6awsunau B.B.

[JenapTaMeHT TeNeKOMMYHUKaLK, FPY3NHCKUI TexHUYecknit yHusepcuteT, pysua, 0175, Téuamcy, yia. Kocrasa 77

Pe3lome: PaccmoTpeHbl BO3MOMKHOCT KOPPEKLMN OAMHOYHbLIX OWKUOOK B 31eKTPOHHO-QOTOHHbIX Kogdax EP-1 u
EP-2. MpeanoxeHbl pacyeTHble GOPMY/Ibl BEPOATHOCTEN MCMpaB/ieHUsa OWMBOK Ans o06oMX KOAOB, C MOMOLLbHO
KOTOPbIX HalZeHbl 3T BEPOATHOCTU NPU Pa3/INYHbIX BEPOATHOCTAX MNOABNEHUA CMMBOJIOB B MCXOAHOM CUTHane.
MoKa3aHo, YTO C TOUYKM 3PEHUA KOPPEKLMM OWMOOK npennodtTutesbHee Mcnosib3oBaTb Kog EP-1, a ¢ TOukuM 3peHus
MWHUMM3aLMKN KOIMYECTBA NOABAAIOLLMXCA ABOMHbBIX OWNOOK — Kog EP-2.

KirtoueBsie ciroBa: 3neKTpoHHO-GOTOHHbIE KOAbl; OWnBKa; KOPpPeKLusa; BEPOATHOCT.

9990 bigarols modowo 04.072008
do@ydamos wobsdggwow 07.07.2008



LAI- IAH3I60 — TRANSACTIONS OF TUG — TPYAbI ITY

Jod 624. 131. 31

Ne 4 (470), 2008

303(M3(M33M6I6SIS0 IR, 3G33HNL IS0 KRS 30LO I3MdIMIN3N IS
3L3MASGIMBOL FIBILIBS (MBOLOLOL VIS IBIN)

6. 33(31‘3300'330@0*, 0. goA3bsmsndzomo, (3. dserBnsdgzamo, 3. Rsbzedzomo

39000l ©g3sM@5dgbdo, Lododmggmml @gdboggdo 9boggdlodgdo, bods@mggem, 0175, mdognolo,

30bogel 77

E-mail: natotoreli@Gmail.Com

@gboydg: dmgdymos 1998-99 s 2004-2005
Fargddo hggh dogd ho@dodgdymo Loggeng dodm-
3JLMA0YA0 > @SdMGSEMBOYE0 J3agg900 .
333300 Fyoemdo AmJLogydo @ommbgdols dgd-
(33920mdols o Lbgs m@gsabygmo 0y sOom@ys-
byeno bogmogmgdgdol 3bodgbgarmgsbo Mosmwgbm-
b0l @ogMmmggdol  dglsbgd.  sbodbymos, @™
Fyoedo o3 FmJloggdo bogmogmgdgdol wogmm-
3900l dgogae dgobodbgds sdobdydgdols o5Fg-
@00 Bmbo, Mo3 2ob30MMdgoymos gzmEmy0y®o
350930 godydygosbgdols as8mdFg930 olgmo go]-
B®Ogdols  dog@d, @mam@oEss:  3mIygbosEoyg@o
Lol gdgool  IFgmddowsb  godmbigans, Jogsddo
Logdome  owo  dmEgmmdols  bogsgloy@germdbols
FomdmJdbs s, @o mds 9bws, dp. dGzgo0To
bowg@omo  @gdboggdo  Fyangdo, Lagmgensibem-
3096m bodhgbgdol hogds o Ubbg. dgdmmegsby-
dgemos, MM Jo. 3G3g30ol aodukyosbgdols bofo-
oMoy 35063 mogowoeb  SlsEoagdmsew  oy30-
gdgaos dobodgby s@lgdymo Lo{dgbwo bogyg-
dmdgdol LOygamo  ©s@godmgom  odydeggds @
bbgs ©s35@gdomo @mbolidogdgdol yo@omgods.

bo3gobdm Lodygggdo: Sbmn@m3mygbyeo; aodyk-
40obgos; 3mb39bG@ 53005 d0 30 333mbgbd gdo.

1. Igbsgoano

930 LobRgdgddo denog@o 05d550bdyH gden g-
b0l—3dody Bmdbogy®o @ommbgdol s Lbgs m®-
3560 My sMomMysbyamo bogmog®gogdols 360dg-
bgarmgobo  @omEgbmds  @ogo  Sbn®M3m gbyeno
BB gool bgasgamgbomsz aMmggds. doom Jm-
Aobss godgdml obgmo 0bdgbloygdo ©odsdobdydg-
b0,  @em@oiss  hodobsdyg  Lsgobsenobseom
Vyangdo, @oi3  3dodg  ggmemyogdo  LodgsEool
‘J990amd BESbLRm®dsizosl gfymdl bganls [1, 2].

35099y bgysdoydo  bgdmJdggdols  g@m-
900 dogomomosw, dwr. IBzgdol Fyoedo Fmbo-
390 @ommbgdol  Ygdggeemdol  33390@o©

oVggmo  gmboi  dgodangds  Boomgomml,  @s@
1998-99 [3], 2004-2005 Fargddo hggb dogd dgbdrey-

9dgao Loggarg 30MmMygm@maoy@o s @odm-
AoHMBOYEO 33EJI00053 ©RORILEH YOS

2. doGomoseo boFomo
9bs 5m0bodbml, GmI . 3@zgMowsb 1998-99

Fegddo smgdagmo ©s aosbsgmobgdgan ofbs 14
Lobyo, bmeoem 2004-2005 §F. — 37 Lobyxo. 3gdo

09309bgbBoBmmdolingols Lobyxgdol smgds bpg-

dmes  gokadgosbgdols ImJdgwo o 3mPBgbioydo
390900l dobamdarsw. 2004 Fganls segdgen Lob-

xg0do,  Lomobspm  3@Mgdodsiools  dgdwgy  by-
dp@dbmdoodg  SAMIY@-sdLm@d3ogmo  dgmmwols

35dmyg69500  Lods@mggeml @gdbogydo ¢boggd-
Lo@gBol Lodmm-ggmemyoygto gogzge@gdol, 3g-
BOMyM>R800L gomgemols @sdm@s@mmosdo asbo-
Lobwgds 10 gangdgb@o (Jogdmizmd3mbyb@o): Li,
Cu, Zn, Sr, Cd, Pb, Mn, Fe, Co, Ni (3oblobrgms
2o6bm@GEogmes 106 Lobylpol AAS-30 ©obow-
3o0bg).

bogo@ol Lodygoem Fanogdo bodxols dowono
Lowowols 208, (> 200 8%/§3) [4], dmbsgdgdo dw.
9633500 Gobogydo @ommbgdols IgdiEggemdols
Fgbobgd  ggomydogos s Igedoger 59
bsomgangds, m9dEe, o3 Iobo@ol odygdgyosbgdols

Ygbobgd aod3399e Fomdmwygbsl 35063 odanggs.
Logtmme  dpobsdgyam  Fyagddo  @ommbms

‘993390005,  39mJodogdo s  bomgenods@y@o
3000dgd0ls IMogomag@mgbgdowsb  asdmdwobody,
demog®  3oMm0Mgdl s Sdo@md  3mbBobgbdy®
Vyamgddo  domo  3mbigb@®oiools  dohggbgdem 9o
YBOM  300HMdomos, gowdg  dbmgemmom  ®3geobols
Vaewgodo [3]

E00mbgdom 35300 gdya0 hodobotg
Vyemgdom 3. dB3300L  godykyosbgool dbgenow
obsagbo  doldBodgool  godm,  gargdgb@gdols
RQ0by@o  3mb3gbd®Mo309d0L  gyosbaoModgds  g9@
bgObegds. sdo@md gargdgbBgdol gmbyd jmb39b-
BOo30oE  Jomgdygmos Jsmo  Vgdggemds  olgm
bgsdodygm FTymgddo, @mdgmms bodxo 183/\7“8-
by bogangdos [5]

JosoJol godagddo 3. @330l 3dody ggm-
ma09@o  Lodgsaool  odlbsbggemo  gBm-gdmo
eg9dgb@do 1998-99 Fargdoli wobobyxgol ‘dgwgagoos
[B.  Loygdopmgdms, @md 03  3g@omwolbogol
dobo@gdo  @ommbms  goJBmd@ogo  dgdiagenmds
b93000 omgdsBgdmes 9.§. ammdsay® Lodygogmls,
obyy  3emobgBol  Jop@mpdogoyw  Jugendo  aoo-
0mbms  dgd339e0mdol  gobsdysmgdyga  Lowowal.
gl o@dsBgds  goblisgum@gdom  dgbodhbggos  gm-
dogn@ol  dgdmnbggzsdo (BoJBmomogo  dgdiggenmds
— 0436 /a0, S@obgBodgeno —  0.0003  Fa/en;
Jgnotipgds — 1453) (b@. 1). 2004-2005 Gangdols
dmbs399900l 3emobgBodigen Lodysmmbosb dgoe-

)
c
Q
e
&
&
3
&
S}
X
i)

41



Ne 4 (470), 2008 LBI-L dH(M3IS0 — TRANSACTIONS OF TUG — TPYAbI ITY

09o0bsl, dpamdsmgmds  dgEgeomos.  3gHdme,
3Mos@@ol, godoygdol, @omoydol, boggamols ws
03060l 30mb3gbd®o0gd0  Log®dbmdgmom ool
‘33009090, Lsdogogdme, asb@omos  Bygo-
ols, L3ogrgbdol, mygmool, dsbysbydol s LEAMMb-
30930L  gmbigb@@ozogdo — L3ogrgbdol =2-xqa@,
Bygool  1,7-xgm, ogomools 8,5-x9m, dobysbydols
28-x9M o LE®mbiogdol 1,7-x90.
SbMM3magbyao goJBm@gdols sSTgoms bgysg-
gbon  253mF 3990 aokadgosbgdol bHws  go-
boggo®o oG  oMol, @spasbs3  dmenm  15-16
Feools  3sbdognbg  dmbsbangmdols  3maro@ o y6-
9306mIogdo  3OmEgbgdom  godmfgggmds  ody-
gdomds Jop®oi3osd, doo dmaol, hggbl goe-
Josooddoi, mdbogmaliol dmgemo  0bg@SLEO Y-
Aol gOMA3oM0  JoOAZOMMNFO-300505Momgds  go-
dmofgos. dmygeng @O®MTo mbognobo 9.f. moggzmd-
dogns Jogmsdow aowsndize, boem oy Jognsdgdols
Mb560bs0ol  woMado  Jmsddgdweg  (3gemoeny-
90l ol swgogo, d@sgsgmo Lobol 3Mmdangds
dgobogdow, gOmo  o0bgbl  bemedg mogh. doom
99939L, 9uOm ddogdswe, my slgmo 3BMdagds
3obodgz oMlgdmds. o3 3MmmMbdangdgdls dm@obss
93Oma0g00  a50g3ml  godgdgosbgdols @ sdmdf-
3930 olbgmo  @oJ@mdgdo, Gmym@oiss, dogsmo-

05, 355G300mzol  Fgogase  3mdybogsoy®o
Lol gdgdol  AVgmdMowsb  godmbligans;  Joasdols
wogbobagdgae 0y Eobobmgdyae  swyoarjodo
Logdome oo dnEygmmool  bopgsgbsygdgem gdols
VomdmJdbs;  ogBmE@SbL3M@EL  aod@mogdgdaeo
9JL3em @ oE0s,  IMogomag@mgobo  gombogozo-
09090 30mE9]ol omdm3gbgde-gedmhgbs ws o.
. gL, A oJds 9bps, Logobsgmobszom Loldg-
dgoloz gbgds. Logo@oygoms, Gmd Je. dfg356do

bowgdoads  Bgdbogg®ds  Fymgdds  asdm§gos
oo bmpogdmo  3dodg  GmJLogy®o @ommbols

‘d993390mdols  IsBgds  Fobs  Fangdmsb  dgwe-
Ggd0m. Jobgboe dgodangds hHsomgsemml, sbggy,
dobsmgdo  Logmegozbmg®gom  bodhgbgdol  hoy-
o3, opMgmgg gbgo  boangdgdol  godmymgolsls
VomdmJdboano  bogowgdomn  ghHmbodgdowo, 0o
b2330°bgd o™ 3B gbHgool yorsdybgol Igwy-
3o bogoom  sBo3EgoYmo  Yow@glow  ,,dd0dy
B30®mol*“ 3obs®gdo ho@obs ©s bbg. a®9bBols
Jodog@o s gobogydo godmgo@gol dgogasw,
dobgdomms gAoliGogydo dgb®ol dmgggol dg-
©JpoR,  Jodogd  gargdgbBos  gaGsgEgbmds  gd-
0530 BM®JoEsh dmddog Bm@Isdo gowswol, @ols
30303 omas©  dJog@odgdl boswogol dys®o -
bowsb mbggoedo [4].

gboogoo 1

J »dogolol gsdaegdTo . 33 gMol FyorTgdzmgd >9bTo
3030030330696 900L Igd339mdol YHM0gHn gsmgds

N | 30gB0gmd3nbabiol 150“8‘:1055“” ©6G9bHOG0, HB/SS“ Aggoroghs
slisbgangds d. IBggomdo 3 mbds@@o dsldGodom
1998-99 Fengdol dmbs(3gdgdo
5 1 2 3 4 5
% 1 JOdo@@o 0436 0.0003 1453
& 2 go©doydo 0.036 0.0002 180
&( 3 L3ogm gbdo 0.948 0.007 135
% 4 g0 0modo 0.204 0.002 102
< 5 Boggeo 0.163 0.002 82
% 6 Bi300 0.02 0.001 20
D 7 306> 1.102 0.07 16
3 8 005 02 0.02 10
9 956206930 0.098 0.01 10
10 bA®Ombioygdo 3.022 0.8 4
204-2005 Feogdol 8mbsgdgdo
1 JOdo@ @0 031 0.0003 1033
2 goedoydo 0.0071 0.0002 355
3 L3ogn gbdo 1.73 0.007 247
4 g0omodo 0.075 0.002 375
5 bo3geno 0.12 0.002 60
6 BYgoo 0.034 0.001 34
7 306> 043 0.07 6
8 DYN0S> 1.7 0.02 85
9 956206930 028 0.01 28
10 bA®Ombioygdo 547 0.8 6.8

oJ39 9bs 5®0bodbml, G®I gobsowsb Ilysgl
dogmdo®gmdsdos Lbgopolbgs  Jgggbol I@sgsao
0gp0mbol  [5]  dopdma@esgogmo  Jugmol  ¢dg-
Babmds,  9@Hdsbobsizool  mobsdgrdmgy  ©mbgby

42

ab @oddo hggamad@og dmgmgbom omgmgds ©s

BoJHemomog s daobyHeatgm  gmbagbHMe309dL
‘ool d60gbgenmgob goblbgoggdsl Lg®ombyeno

Jgdgmmgdols  Logbo  o@  doobbgggb [5]  de.



LAI-L dAH(3IS0 — TRANSACTIONS OF TUG — TPYAbI ITY

d®ggom0, dobdo  JogMmmmddmbgb@gdols  99339-
wemdol s Jop®szoygmo mgoligdgdol mgoelsb-
Aobom, 56 sMols godmbsgaolio.

Logdhmme, 9bws omdgsl, @md doi@mgen gdgb-
Bgool doEamlgg@mdo oydmggdols ©s dop@e-
3oolmgol  gowsdfyggdo 860dgbgamds o3l oo

0dgboe  gargdgb@oli Gompgbmddog dgdzggerm-
45l JobTo, @odwgbopsi s@lgdmdol ods g od

QO@Adol, @o3 gmbi@gdgmsw smgdgemo  dogMem-
3M33mbgbB ol Jpa@omdsls s dgodo Gosbowsb
mbggodo  dobo  gowslgamol  9bs®dl  gobsdo-
Hmdgdl. Jpobodols Fysendo Imbggo@ogo dogcmm-
950 9996@ 930l doMomswo  dsbol gosBobs aobl-
bogro (0mby®o) go@dom o oMo, s@edge bogow-
‘do  9B0gHoggdee dgdobogyd  dsbognslmsb dg-
3°3dodgdols gbom bpgds (53 bobom dwobomgls
3o Jgl, dogomomse, dsli'do s@ligdyeo, gmds-
ol s boggaols 90-98%, L3ogngbdol, LE®mb-
30930L s mgmools 70-80% wo o. d) [6, 7]

do. 9333560  3dodg @ommbgdols  gobOwogno
‘d99(33980mb0m bobosmpgds, 3obbsggmmgdom
PAgomme  aodndgoobgdols  Fyodmbmsb  Losob-
emggdo (gbM. 2). sbg, dogomomsw, de. 3@ g3000
domizbgbs  bododmby,  xgdol  dmbsb@olggb
dodogoen  abobg  (Lgds, Lobxo 1) aowgdyeo
boopsb 300 3  sTmGgoom  ©obgdols  Lado-
Gol3oMme, dpobsdols  Fymopsh 1998 Fgeols

Ne 4 (470), 2008

omgdge  Lobyxgddo Liogrgbdols dgdggemmds  oym
6,88 dy/am;  gowdoggdol — 0,2 do/em; ogoools —
0,85 /a0, mydEs, o3 FghGomowsb 500 -0l
dobdognbyg (L Jgds, Lobxo 2) obgdols dodostrmy-
gdom, doMxggbs bodo@dbyg, doboy@o Jgodsgzgdols
doddo, Lowosi Mondg  ©sdodobdy®gdgano  Fyotm
oM 8033003905, doboMoEsb swgdya Lobyxgddo
0dogg g gdgbBgdol  Igdiggemdgdo,  3gddmo,
L3ogmgbdols  d9dggemds  Log@dbmdgmsw  sdols
‘dgdomgdgmo o begdhygmew  ©slodggd  3mb-
33bHO>G0LeE (brg) g6 swlggh (0021 dp/w).
obgggs  gowdoydol (0013 Fp/an),  ogmools
(0016  Bp/an) s @gobols (02 dp/ew) 399339~
@mdgdol IbMog. o3 dgdmbgggedo dglisdengdgenos
203000 3Jmbpgli bado®gdoby s RLzghDdY, moby@

ob  Ubgs  3god  olidgdloge  bofoms39dby
3030030330696 930l Le@dodgdgemo  ge@dom
oy dgol:

2004 Fgeol 8. 3BggPowsb  smgdgeo  Lob-

%900l sbogobolols HmJbogy®o @omnmbols dgo-
(33980mdoms  ghmdsbgmmsb  dgoomgbom  godmg-
@obs, MmI  dgdaggemdols  bowowpggdo  gob-
Lo gm@gdom gobdogos de. I go0msb dmd(s-
o dpobs®ggdol, bsgogdol b @ganggdols dg-
Lo®moggdowsb swgdgen Lobyxgddo b gdygsemmeo
obgom 9dbgddyg, Lowsi dwobomy bogoglog@gemmasb
>0l 3mb@o]@do ws o.9.

agbogno 2

2004 §geol 3. 3Bgg@mowsb ©s dolo gbogomgdoesb goHmxgdsmo Esbobxgom swgdygmo Lobyxgdol
sbagnabol Yggagdo

1 2 1 3 7 41 5 1 6 [ 7 1 8 [ 9 JTw] 1l
9030030336963 900l dgd3ggemmds, Ig/a
>gogeo Fgm@oaols - 7
o gdotgmds L Cu |Zn |sr cd Pb Mn |[Fe |Co |Ni é
Ne
1 2 3 4 5 6 7 8 9 10 11 12 74
Jogwodo dgdmlisligangemo bowols %
J399 1 0.05 43 2.62 172 0.018 0.025 | 033 0.62 | 0.18 0.068 <
Joeroddo  Fgdmlsbgen genowsb 1 %
30-30  @30bogbols  Jggd  gods- | 2 0.035 | 23 3.44 0992 | 0.0021 | 0.045 | 0.061 | 037 | 0.18 0.09 D
gomo 9@ 3g3omdo hodwobotg &y 3
bgdm sgdoms. IHggo0To 3o@oms
396d7@ols JoMmEs3o®, ds@bgbs | 3 0.103 2.7 3.08 7902 | 0.0016 | 0.04 0.523 | 0.76 | 0.22 0.22
bo30®o
doo opdoers. Ahggpiol wo Sy 004 | 0083 | 1055 | 705 | 0002 | 0038 | 042 | 035 |08 | 013
B0 globgerm @yl dgbs@mago
bgdm  ogdoars.  Bo@mggdyaro
Jodbbol  FgModm@osby 3sBods | 5 0.045 | 1.039 | 1.23 6.40 0.0012 | 0.041 | 0.28 039 | 0.24 0.21
A9l 9B 33o0msb dglodmago.
d. 9B 3300l  dodzbgbs  GmEols
dodigbghs  bodoGo-fomdol  Fyo- | ¢ 0186 | 204 | 347 | 968 | 00019 | 002 | 0057 | 044 | 0282 | 0.8
@o.  dobmmdmop  osbgsm@ols
3oBoMs Jodbobss
. 3Hggomol s 3s@oMs  m-
30OEVysmdoosbo Gyl glod- | 7 0.078 | 107 1.89 3.52 0.005 0.024 | 0.073 | 041 | 0.8 0.059
05g05b
9. 3Bg3oMm0L  dodxg.  badodo.
@9LAMASH sMog30l IM30GWsS30-
@gqf) Sokﬁ%nb&%wm@g 200 o | 8 0096 | 072 | 0063 | 632 | 0006 | 0034 | 018 | 032 | 017 | 0.04
do
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ab®ogno 2, asy@dgangds

1 2 3 4

6 7 8 9 10 11 12

9. 3B ggom0, dodzbgbs bodoto,

©0bgdols dodo@mn e gdom

§0OMmb3mgol bowowsb 70 3-To | 9 0.09 2.072 | 1.78

498 0.016 0.028 | 0.32 0.41 118 0.18

9. 3B ggom0, dodzbgbs bodoto,

‘Jo ©obgdol LsdoMmoldo®Mme

ds@omsdgoaols bowowsb 200 3- | 10 0.06 1.7 1.55

7.06 0.0135 | 0.037 | 041 028 | 0.7 0.12

. 3Bg3oc0l  dodxg.  bsdoMo.

Lobeg@opsb 2.5 33-do

390gbol  bopols  J3g9, sdm | 11 0.076 | 097 0.068 | 6.89 0.007 0.041 0.47 0.44 | 0.8 0.07
BB gl gga0gboslnsb
3556601 3boBggEomosb

Lodbdgmoo 300 3-9o s> U | 12 0.037 | — -

3102 0.0112 | 0.03 0.28 032 | 0.081 | 0.07

Lolgogmm 36093690 mdgdo 0.075 | 173 1.7

547 0.0071 | 0.034 | 0.28 043 | 0.31 0.12

BoJBogdo oo

3993392010980/ g

25 1.73 1.7

- 71 11 28 1.4 31 12

d. 333300L ot zbgbs bo3o@by, xg@ol Im-
bolB®ologgh dodogogn aboby gogdye bomsb
(Ldgds, Lobxo 1) smgdyemo Lobyol 2004 {anols
bogmoboli gobboangolsl, 1998 {anol obogrobgd-
0ob Ygodgdom, bmgoghmo gangdgbBol dododm
damds®gmdol gomdxmdglgdol dogbgosge, yo-
d9dgosbgdol  bodolbbo,  Lodfybosdime,  ggarsg
‘Ynoddgkoogos. sbg, dsysmomos, L3oangbdol ‘dgd-
(3390 mds  Igdodes s 4.3 Ja/ar goyobs; op-
0gmgg dg9E00es  gowdogdol  VgdggemdsiE —
0,18 dp/em-dg;  Lodopogdmw, oymools  gymeo
Vogoo goobodws ©o 2,62 dg/an gowpobs. baysy-
OoEmgdms, MM o3 syomsl Jp. I gomTo, dow-
@03 b30Mmby odmgoegdyemo dogrosb gbgow
bogobgds  Bgdbogy®o  Fyegdo. ojggs ImIEem
sbgo@ols sdsdbogdgemo Losd@m, obyy jmbg-
900 ©sI560bdyMgdagdo  Lobgbgs. Lbgogob,
dopomoms, 3. 3@330ol dodmiEbgbs Lobsdo®mmby,
ogkogmol M30boabol Lowyydowsb 1,5 33-Fo, 3o-
Bo> wgmgls o Je. G330l dgaTydol swyo-
ool, 1998 (anoli Lobygddo (Lggds, Lobxo 3)
bg-bosh dgus@mgdom asbdogo dbodgbganmdyg-
d0m bobosmegds: gowdoygdo — 0,01 Ja/a; gmdogn-
Bo — 0,32 dp/ao; Ggobs — 0,9 /e s @omoydo
- 0,07 dp/an. bogom, 2004 Faol Imbsigdgdom
(Ldgds 1, Lobyxo 4.), 03539 oy0e0©sh 5@ oy
Lobyxgddo gmbgbd@siEos sbgmos: gowdoydols —
0,0021 dp/em; gmdsgrBobs — 0,18 Ja/en; @G 3obols —
0,37 dp/@0; @omoydols — 0,035 da/eo, sbyy od
‘dgdmbgggedo dpamdsdgmdols 3o7dxmdgbgds
ngombomarog hobl, @omoydol dgdmwbgggsdo 2-
x9®;  goedogdol — 48-x96; gmdsem@ol — 18-
X900, G30b0l — 24-x 9.

3. obggbs

do. 383300l Pgoendo  dogdmgmd3dmbgb@ms
Lodygognm gd339e0mdgdol aobboangolsls bmpswse
‘dgodengds  0mdgsl, @03 L3ogrgbdol  Lsdygoom
‘dgdggeomds 1,73 dp/an gopygbl o bpgl 1,73
XghH okoMogdl, 35dob, @mEglsi 1998 (el dobo
Lodygoenm Vgdiggeemds 0,027 dp/en oym ©s bl

Log@dbmomo  hsdm@dhgdmws  (bodygsgnm  bowogg-
900l 20dmobpomodgdolisls dbgroggermdsdo @ ofbs
dowgdymo  Joamsddo  IgImbsligergarmsb  bowols
J39d s@gdye Lobx o woxgoJlodgdyao L3ogrgbdols
‘993398030l goblogymdgdom Josmsemo (6,88 Iy/an)
Logopyg, Gmdgaoi 2004 Fgeol 0dogg swa0eo©sb
N Lobydo obggg doogno, dop®od
M5dgbowdy  JgdE0Mgdgmo  smdmbbps (4,3 dp/em).
2004 Qanol  Lobyxgddo  @obomhgbo  gnommbgdols
‘d99(33980mdg00 Slgzg bogengdos, mydEs, OmAMAG3
bg3mm  >@gbndbgm, bw-gdl ds0bi Log@dbmdansw
okoMdgol.  dogogmoms,  mymools  dgdmnbgggsdo
Lodygogmme — 1L7-xg®, dobasbydol—lisdgsmme 2.8-
X90, 25bLoggm@gdom bgdm ogdomols Bgdo@m@os-
by, Logoi ogo 0,523 da/en-U smfg3l. Ggobolomgols
Lodygogom  dgdiggenmdgdo  gobdwomos  14-x9M;
gmdsen@obomgol — 3,l-xg96; gopdogdobmgol — 7,1-
x9®; bogom  bogganol dgdiggenmdgdol Lsdygogom
3603369emdgd0 dbmmme 12-x90 (b®. 2).

Vomdmeygboano dolognols sbogrobom 0633939,
O3 IpamIdotgmds dw. IB3gmol ogdmzmddmbgb-
B9o00m o akqosbgdol mgombsb@olon @sdsgol-
0098005, 0Pdzs, obog Ybos omdgel, @md Iwo-
bo@ol @aslobygs 1998-99 (engddo s 2004 §geols
dbogme  bogbymol gbmbdo gobbm@ogmes
©>  gOMXIOSEos.  3bopos, ghHox ghoo  ©sLob-
xg0l  Imbogdgdo  dwobo@ol  ggmgzm@maoy®o
330 gg0bmgol  s@sbogdo@obios. sdo@dmd  Logodme
dopgohbos  jgegggd0l  pop@dgagds  yodgdgosby-
50l bo@obbol &A®MTo  bOEolLs, oy gargdols
DbGo 3Gmabmbolmgol.

dobobdgfmboamsw dopagshbos s@gbodbmm, @md
do. 383300l gokykyosbgdol LEyms® mogowsb
sbsomgdmos oy oMo, dobo  aodygdyosbgdols
bo@olbols 80b0dydsdwg ©oygebol dobbom donbs,
>9300 gdgmos  dpobs®gby s@Lgdymo  Lo{dgbwo
bopgd™mdgd0L LEYmo sGgodmgom sdydsggds ©s
odo@goomo  mbolidogdgdol  ao@oMgds  gROM
998916900 Bgegpgool Jobowgdom, Gog Gomgy
ngdss s InEgdye  bodMmmddo  doli o®  Uy-
39bgdom.
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5. Haxmmua EJI. MukposnemeHnTs! B Bojax JlHempa.

0B JOSB YOS

. Cynaramwmu I'. JI. Tuapoxumus I'pysun. Townm-

Kues: HaykoBa aymka, 1983, c. 34-42.

cu: Texuuueckuit Yuusepcurer, 2005, c. 80-92. 6. Jlykamés KMUM., MapkoBa AIl, 3amstkuHa A.A.
. Oiixyiiep B. Slapr B Hamei km3HH. M.. Mup, 1985, MukposneMeHTbl B Pa3IMYHBIX  T'€HETHUYECKUX
c. 97-102. tunax Box benopyccum // Tp. WuctutyTa Treod.
. bgoswady 4. gmdobady 0., 3mdsos b, ggub- nayk AH BCCP, Bein. Ne 3, Munck,1961, c. 23-28.
goodgoeo b, @ommbgdo mdogobol dJoem- 7. geGEgbosbo 3, g3glodody . ggmemyools

a0og0ya  Jigedo // dg3bogdgds s Bgdbm-
20900, mdognolo, 2000, Ne10-12, y5. 48-51.

Jodog@o  Logydagagdo. mdogrobo:  Ggdbogydo
9b0ogg®Lo@g@o, 2000.

4. ®emrenbepr I'. 3arpssHeHue NPUPOAHOW CpPEABI.
BBenenne B aKkojormueckyr xumutro. M. Mup,
1997, c. 127-130.
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UDC624.131.31
MICROELEMENTS IN MTKVARY RIVER (WITHIN TBILISI) AND VALUATION ITS ECOGEOCHEMICAL
CONDITION

N. Vepkhviashvili, I. Phirtshalaishvili, Ts. Martiashvili, M. Chankashvili
Department of geology, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: There is given the information of hydrogeological end laboratory analysis, carryed out in 1998-99 and
2004-2005 concerned to the accumulation of significant amounts such strong pollutants, as heavy toxic metals and
other organic or inorganic substances in water of Mtkvary river. One of the examples of their negative influence on an
environment can consider sharply increased background of the heavy toxic metals contents in water of Mtkvary river,
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wihich is conditioned by such factors: put out of action of communicatin systems, big size of dust-dumps in the sity
and, of course, technical waters, poured in the river, pollution with domectic leavings.

There is offered the inevitability of setting with complete loading of cleaning constructions and other additional ar-
rangements in order to avoid the soiling in Mtkvary river.

Key words: anthropogenous; pollution; concentration; microelements.

YAK 624. 131. 31

MUKPOKOMMNOHEHTbI B PEKE KYPA (B NPEAENAX . TBU/IUCUN) U OLLEHKA EE
3KOreOXMMHUYECKOIO COCTOAHUA

Benxsunawsunu H. A., Maptuawsunu U. T., YaHkawsunn M. I

[JenapTameHT reonornn, FPy3vHCKKIA TexHnuecknit yHmusepcuter, [pysua, 0175, Téuamcy, yia. Kocrasa 77

Pe3tome: Ha ocHoBe npoBegeHHblix B 1998-99 u 2004-2005 rr. rmaporeosorMyecknx M nabopaTopHbIX
nuccnenoBaHuiA NpMBeAEHbl AaHHbIE, KACaloLWMCA HAaKoMIeHUA B BoZax p. Kypa 3HaYnTeNbHOIO KOAMYECTBa TOKCUYHbIX
MEeTaNN0B U APYTNX OPraHUYECKMX U HEOPTraHUYECKUX BELLECTB.

MNosbiweHne ¢oHa 3arpA3HeHUsA 3KoorMyeckon cpedbl peku Kypa obycnosneHo crnepylowmmun daktopamu:
BbIXOAOM M3 CTPOA KOMMYHWMKALMOHHbBIX CUCTEM, NOSABNEHNWEM B ropoje AOBOJIbHO 60/1bWOro 06bema MyCOpPHbIX
CBANIOK (BYHKEPOB), U, KOHEYHO, TEXHUYECKMMUN BOAAMM, CNYCKAaeMbIMU B PEKY, COPOCOM B Hee BbITOBbIX OTXOA0B.

Mpepnaraetca: ana Toro 4Tobbl XOTb YaCTUYMHO OFPaHUYUTL 3arpA3HEHME pPeKn, Heobxoammo, YTOoObI
CYLLLECTBYHOLLME OYMUCTUTE/IbHbIE COOPYKEHMA 3apaboTann C NOBbIWEHHOM HArpy3KoM U O4HOBPEMEHHO NPOBOAUTL
Apyrve AONONHUTENIbHbIE MEPOMNPUATUA.

Kirouessie ciosa: MUWKPOKOMMNOHEHTbI; 3KOCUCTEMDI; aHTpOﬂOFEHHbIVI; 3arpA3HeHune; TOKCMYHbI.

9930 bgarol modowo 10.09.2008
do@ydamos wsbsdgiwaow 29.09.2008



LAI- IAH3I60 — TRANSACTIONS OF TUG — TPYAbI ITY

YOK 621.742.4

Ne 4 (470), 2008

BIMAHUE TEPMOCTOWMKOCTM BEHTOHUTOB HA UX PACXO[, B ®OPMOBOYHbIX CMECAX

H. W. Ucmaunos, P.T. l'BeTagse*

[enapTameHT MeTannyprum, matepmnanoBeseHuns u obpaboTkn MeTannos, FPy3NHCKUIA TEXHUYECKUI YHUBEPCUTET,

lpysusa, 0175, Ténnncwm, yi. Kocrasa 77

E-mail: khidly@gtu.ge

Pe3lome: YcTaHOBNEHO, YTO TEPMOCTOMKOCTL BEHTO-
HUTOB B POPMOBOYHbIX CMECAX CBA3aHa C TeMMepaTypoi
noTepu rUAPOKCUALHON BOAbI MOHTMOPWUANOHUTA U
OKa3blBaeT CUNbHOE B/IMAHUE Ha WX Pacxoh B CMECSX.
MonyyeHbl aKCNepMMeHTanbHbIE U aHANNTUYECKME 3aBU-
CUMOCTU MEXAY TePMOCTOMKOCTbIO BEHTOHUTA U KO-
OUUMEHTOM OCBENKEHUSA, TeMNepaTypon NoTepu rmapok-
CUNbHOW BOAbl, A TaKXKe COoAepaHWem B MWUHepase
Fe,0s.

KnioueBble C€NOBa: 4yryH; OTAMBKA;
TEePMOCTONKOCTb; GOPMOBOYHbIE CMECH.

BEeHTOHMUT;

1. BBEAEHUE

LLnpokoe npumeHeHne 6E€HTOHUTOBLIX [/IUH B IUTEN-
HOM MpPOW3BOACTBE OrPaHUYMBAET WX HU3KaA OrHe-
YNOPHOCTb, CBA3AHHAA C MWHepanbHbIM cocTasom [1].
Hu3kas orHeynopHocTb 6GEHTOHUTOB ABAAETCA TaK¥Ke
NPUUYNHOM NOBEPXHOCTHLIX AedEKTOB OT/INBOK, KOTOPbIE,
B CBOK O4vepenb, NPUBOAAT K yBenuueHWto bpaka no
BUHE nuTelHbiX dopm [2]. MpUHATbIE TEXHONOTMYECKME
MeponpuATUA NO  MOBbIWEHUO  MPOTUBOMPUTapPHbIX
CBOMCTB GOPMOBOYHBIX CMeceil He Bcerga AOoCTUralroT
Lenun, ya0pOKatoT OT/IMBKM U YCIOMKHAKT TEXHONOTNYeC-
Kue npoueccbl. Kpome TOro, mM3-3a HU3KOM TEPMOCTOM-
KOCTW YBE/NIMYMBAETCA PACXOh, CBA3YIOWEro, KOTOPbIW
ceityac kKonebnetrca B npegenax 120-200 k2 Ha 1 m
oTAnBOK [3]. Moatomy uccnenoBaHWe TEPMOCTOMKOCTU
GEHTOHWUTOB, C LENbl YMEHbLIEHMA UX pacxoga B
coctaBe (GOPMOBOYHbIX CMECEN, ABNAETCA BaXXHOW U
aKTyasibHOI 3agauen.

M3BecTHO YTOo, TepmocToiKocTb (TC) AaBnseTca ogHMM
M3 OCHOBHbIX NapameTpoB KayecTBa OeHTOHWUTA, Npeso-
npeaensalowmm ero pacxos B opmMoBOYHbIX cmecsx [4].
Pacxon 6eHTOHMTA B 3aBMcMMOCTM OT TC cKiagbiBaeTca
u3 notepb popmoBoyHoOli cmecu (PC) c BeHTUAAUMEN,
npv AecTPyKuMKM Ha pelleTKax, ¢ BbIBUTbIMKU OTNIMBKaMMU

nap.

2. OCHOBHAA YACTb

AHanmsnpyem xapaktep u Koamdectso notepb PC B
33aBMCMMOCTU OT KayecTBa MCMo/b3yemMoro 6eHToHUTa, a

TaKXe OT M3MeHeHUA oblwmx notepb Ha GOPMOBOYHOW
NvHUK. CpaBHMBAAM pPacxogbl PasANYHbIX BEHTOHWUTOB
Ha ocBexeHne ®C c cogepKaHUAMU aKTUBHOIO bGeHTO-
Huta A; =8% w HeakTMBHON menoun H =5% . Mpu-
HATO, 4TO COOTHOWEHMEe MeTann/cmecb coctasaser
M/Q =1/10, koadpduumeHT TennopacnpeseneHusn (gons
TENNOTbl OT/IMBKK, NonajatoLan B cmecb) ¢ = 0,7 ; noTe-
h=0,5%;
6EHTOHWTA B BEHTUIMPYEMOM MPOAYKTE

pu cmecu C BeHTUAAUMEN copepKaHue
e, =20%,
HEaKTMBHOM Me/fioun B BEHTUIMPYEMOM MpPOAYKTe
ey, =10% ; notepn cmecn, npuropeslieii K OTIMBKE,
H, =0,5%; koadpdunumeHt oonntnsaumm o = 50% .

Xapaktepuctnkn TC (no FOCT 28177-89), ucnonb-
30BaHHble B pacyeTe GBEHTOHUTOB, NPUBEAEHbl B Tab.
Mpu aToM, KO3PPULMEHT TEPMOAECTPYKLMN ONA PA3ANY-
HbIX 6EHTOHMTOB K, paccyuTaH no dopmyne [5]

K, =1,44...0,96.

Mokasatenn TC n TepmoaecTpykumn Kg pasnmyHbix

6eHTOHUTOB
MecTtopoxaeHns TC K6
Law-Canaxnbl 0,90 0,50
O3ypreTckoe,AcKaHcKoe-1 0,95 0,52
YepHoropckoe 0,90 0,57
[awykoBcKoe 0,75 0,72
lopbckoe 0,60 0,86
bonrapckoe 0,95 0,54
AcKaHcKoe-2 0,85 0,70
Ann-Banpamanbl 0,80 0,68

MoTepn 6GeHTOHWTA B CMECU OT TepPMOAECTPYKLMM
COCTaBAAOT
A, = A,KM[Qc,%;
noTepu ¢ BEHTUAAUMNEN
A, =e;-h/100, %.

Mpu aecTpykunm 6eHToHUTa obpasyeTca peakTMBHaA
menoub B Konnuectse A, (100—0()/100, %, KOTOpas AnA
NpesoTBPaLLEHNA HAKONAEHUA [0/KHa BblIBOAUTLCA U3
cmecu. YacTb mMenoym BbIBOAWTCA M3 CMecH 3a cyeT
BeHTMAAUMKM (e, -h/100) 1 Tepserca C OTAMBKOM
H,, (A4;+H)/100, %. OctaBwyloca uacTb Menouu

( AP) Hy»HO BbIBECTU U3 CMECH:

:
b
)
g

:
:
:
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AP =A, (100—cr)/100—
—e, -h/100—H,,, (A4, +H)/100, %.
[Ona atoro Heobxoanmo BbiBecTn B, %, ®C.
B =100AP/H + AP

— BbIBOAMMAsA 4acTb, Heobxoaumana ana crabunmsa-
UMK coaepiKaHusa HeaKTMBHOM Mesoun B cMecu. UssecT-
HO, YTO peanbHO Ha BbIBUBHbIX peLueTKax TepaeTca 3...5%
cmecn [4].

MonyyeHHble ANA PasNUYHbIX OGEHTOHMTOB pesysb-
TaTbl pacyeTa ocBexeHua cmecu (c,) u pacxoga beHTto-

LBI-L dH(M3IS0 — TRANSACTIONS OF TUG — TPYAbI ITY

HMTa Ha 1 T rogHoro antba (P;) B 3aBucumoctu ot TC

6eHTOHMTA, MUHMMaNAbHO HeobXxoAMMOWN BbIBOAUMOM
Yyactn ®©C, 1 BEANYMHBI CYMMApHbIX noTepb (3, 4 n 5%)
noKasaHbl Ha puc. 1. BugHo, yto c yBennyeHumem TC
3HAUYNTE/NIbHO CHUXaeTcA pacxod 6eHTOHUTa U ApYyrux
$hOpPMOBOYHBIX MaTepManos, KOTOPble YBEAMYMBAKOTCA C
poctom noTepb cmecu. COOTBETCTBEHHO CHMXKatOTCA
3aTpaTbl Ha U3rOTOBJ/IEHUE OT/INBOK.

M3BecTHO, yTo TC 6GeHTOHMTA onpepenseTcs ero
MWHEPaANOrMYeCcKMM COCTaBOM M MOXKET BbITb HECKO/IbKO
yBe/MyeHa Npu ero akTMBaLuu.

= 147 0,96

o \\ —~_ 4 g

= 107 ~—— 0,70 &

] ~~ %

d% \\\\\ 2 %

\e} SN~

= 87 <<C 0,57 ©

5 ~<lL 1

£ 67 S~o 0,44
0,6 0,7 0.8 0.9 TC

Puc. 1. 3aBucumoctb pacxoaa 6eHToHUTa Ha ocBexkeHue ®C ot TC 6eHTOHUTA: 1 — MUHUMAaNbHO HeobXoauman BbiBogUMan Yactb OC;

2-4 — cymmapHble notepu — 3,4,5%, cOOTBETCTBEHHO

MccnepoBaHua GEHTOHUTOB Pas/NNYHBIX MECTOPOXK-
OEHU MoKasanu, 4YTo TemnepaTtypbl |-ro 3aHpoTep-
muyeckoro adpdekta (3T3) ana 6eHToHUTOB Mapok 7, (no

FOCT 28177-89) u T,, T, pa3nnyaloTcA HE3HaYUTENIbHO.

Pasnnune — B temnepatypax ll-ro 3T3, 1.e. B Temne-
paType noTepu rMAPOKCU/bHbLIX TPYNM, NPUBOAALLEN K
noTtepe CBA3YyOWMX CBOMCTB. [N 6EHTOHUTOB C BbICOKOM
TC — 310 656...690°C, a co cpeaHei - 510..575°C. Onn
60/bWNHCTBA OEHTOHUTOB € BbiCOKOM TC oTMeueH
[ONONHUTENIbHBLIA Makcumym B obnactu ll-ro 3T3. Ha
puc. 2 npuBeaeHa 3aBucumocTb TC 6EHTOHUTOB OT
Temnepatypsl [ 1I-ro 3T3:
TC =-0,66+0,00233 ¢

retckoro) sto <5%, Ana cpegHeyctonumsbix (Annbain-
pamanHckoro un Ffopbckoro) —9...11%.
YcTaHoBNeHO, YTo cBA3b TC u cogepxanua Fe,O, B

6eHTOHUTE (puc. 3) BbipaxkaeTca ypaBHEHUEM
TC =1,25-0,066 Fe,0,, k=0,76.

Ha T6uancckom 3asoge “LleHTponut” 6blna oTamTa
KPynHas napTUsa TAMKENbIX UYYryHHbIX OT/IMBOK AN
UTanbsHCKOW  dupmbl  “@aHTyun”, npomssoasALLei
nopToBble aBTOMOrPy34MKU. [nAa GOPMOBKM MO-Cbipomy
6blna ucnonb3oBaHa 6eHTOHMTOBasA TMHA ACKaHCKOro
mecTopoxaeHus [pysuun. Bec otamsok konebanca ot 1,5
00 10 T, TONWMHA CTEHOK HEKOTOPbIX OTIMBOK AOCTUraNa
300-350 mm, ogHako gedopmaumm Gopm U HapyLleHUs

C KO3pPULMEHTOM KOoppensaumnm k=0,91. HApPYKHbIX TFEOMETPUYECKMX pPa3MepoB JeTanein He
PEHTreHOCMeKTPaibHbIM  aHaNM30M  xumuueckoro ~ HabBMOAANOCh. 3TUM  MPaKTUYECKM MOATBEPXAAlOTCA
COCTaBa YCTaHOBAEHO, YTO  GEHTOHMUTHI Pa3NMYAOTCA [aHHbIE O BbICOKON TEPMOCTOMKOCTM aCKaHCKMX MOHTMO-
TaKkke No cogepwannio Fe (Fe,0,). Ans GenTonuTos ¢ PWIIOHUTOBBIX  TAMH. Mokpacka ¢opm rpaduToBoit
Bbicokol TC (Hanpumep, [awicanaxamMHckoro n O3yp-
TC
1,0 R
* e
0,9 //
L]
0,8 //
0,7 //
0,6 [, .
0,5 LC
510 540 570 600 630 660 690

Puc. 2. 3aBucumoctb TC 6eHTOHUTOB OT TemnepaTtypbl ll-ro 3T3
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TC
]’0 \
0.9 ~—]

0,8 \
I

0,7 ~.
0,6 i
0,5
3,7 5,7 7,7 97  Feo. % 1.7

Puc. 3. 3aBucumoctb TC 6eHTOHUTOB OT coaepiKanua Fe,O,

Kpackon “I'B” n noBepxHOCTHaA noacylKa obecneymBsa- YCTOMYMBOCTb CBA3M FMAPOKCUAA C Fe MUHUMaANbHA, No
NN yAOBNETBOPUTE/NIbHYIO YMCTOTY MOBEPXHOCTU OT/AU- CPABHEHMUIO C APYTMMUN 3IEMEHTAMM.
BOK. O6opoTHaA cmecb B Konnyectse 80% NOBTOPHO MUC-
nosb3oBanacb AAA MPUrOTOBAEHWA  HOPMOBOYHOI JUTEPATYPA
cMmecHm. 1. fopoweHko C.M. PopmoBOYHbIE MaTepuanbl U CMECH.
KueB: Bbicwana wKona, 1990. - 415 c.
3. 3AK/TIIOMEHUE 2. CHucapsb B.M., Kopowng B.H. THonopowku gns ¢op-

MOBOYHbIX cmecelr npousBoactea OAO "3aBog
yTaxenutenein" //Nntbe YkpauHsl, 2003, No1, c.6-8.

3. TymaHosa J1.M., KBawa @.C. OueHka Tpebyemoro co-
OepXaHua 6eHTOHUTa B (GOPMOBOYHBLIX CMeEcsX W
abdeKkTMBHOCTM uX nepemewmnsaHua [/ JluTeitHoe
nponssoacteo, 2003, Ne2, c. 33-35.

4. Myxomopos WN.A. Mpobnembl cTabunbHOCTU TEXHO/O-
rMYeckux napameTpos GpoOpPMOBOYHbIX cmecelt // Nu-

TeHoe npounssoacTeo, 2003, No4, c. 10-11.

Takum o0bpasom, TepMOCTOMKOCTb GEHTOHMTOB, onpe-
Oensowan Ux pacxod npu CMecenpurotToBaeHUMU, CBA-
3aHa C TemnepaTypoi NOTepu TMAPOKCUABHOW BOAbI.
YCTaHOB/NEHO, YTO Yem Bbile 3Ta TemnepaTtypa, Tem
TEePMUYECKN ycToMumMBee 6eHTOHUT. OnpeaesieHo, 4To
YCTOMUYMBOCTb CBA3U TMAPOKCUABHOM FpynMbl 3aBUCUT OT
3/1eMeHTa pEeLWeTKM, C KOTOPbIM CBA3AH TUAPOKCUA:
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UDC 621.742.4
INFLUENCE OF BENTONITES THERMOSTABILITY ON THEIR CHARGE IN FORMING MIXES
N. Ismailov, R. Gvetadze

Department of metallurgy, science of materials and metal-working, Technical University of Georgia, 77, Kostava str.,
Thilisi, 0175, Georgia

Resume: There is investigated influence of thermostability on the charge various bentonites in forming mixes.
There is established, that thermostability and the charge of bentonites in forming mixes is connected to temperature
of loss hidroksil water montmorillonit and renders strong influence on their charge in mixes. Experimental and analyti-
cal dependences between thermostability of bentonits and factor fresh, temperature of loss hidroksil waters, and also
the maintenance in mineral Fe,0; are received.

Key words: cast iron; casting; bentonite; thermostability; moulding mixture.

Aama nocmynneHua 20.10.2008
lMpuHamo k neuamu 23.10.2008
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Joobmdol  bmengdo  JodbmJamdgmswss  Foboi-
g0 9dgeo  1-sdobmsbm@sdo®oombols (1) dmsbon]-
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No nm A Intensity
1 | 273.42 | 0.750 VS
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Wavelength (nm)
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2 | 409.46 | 0.204 W
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OKPAaCoK K PU3MKO-XMMUUYECKMM BO3AENCTBUAM.

UDC 667.212:677.842

NEW TYPE ANTHRAPYRIDONE DYES FOR POLYESTER AND POLYAMIDE FIBRES

I. Lagvilava, D. Bibileishvili, L. Datukishvili, E. Elizbarashvili*

Department of chemical and biological technology, Technical University of Georgia, 77 Kostava str., Thilisi, 0175,
Georgia

Resume: Anthrapyridone compounds have good spectral properties characterized for dyes. In spite of this, they
could not find application in textile industry for dyeing neither natural nor synthetic fibres because of low affinity.
There are only a few patents describing derivatives of anthrapyridenes, which are usable for dyeing textiles. In the
current paper for the aim of increasing dye uptake property of 1-aminoanthrapyridone, the last one has been immobi-
lized on the surface of poly(methylmethacrylate) polymer. Namely, treatment of 1-aminoanthrapyridone with me-
thylmethacrylate chloride in benzene media at reflux temperature for a period of 37 hours forms 1-
methylmethacrylamino derivative, which undergoes rapid conversion into the polymer. Obtained polymer immobi-
lized -1-aminoanthrapyridone has excellent dye uptake property on polyamide and polyester fibres. They may be used
for disperse dyeing in orange-red colors of various hues. The dyed fibres are characterized with good technical proper-
ties and are in agreement with standards.

Key words: anthrapyridone; dye; dyeing; polyamide; polyester.

YAK 667.212:677.842

AHTPANUPUAOHOBDIE KPACUTEJZIU HOBOIO TUNA ANA NO/ZIN3®UPHbLIX U TONTUAMUAHDbIX
BOJIOKOH

Narsunasa WU.B., bubnnenwsunu A.B., Aatykmwsunu J1.A., dnusbapawsunm 3.H.

JenapTameHT XMMUYecKoi U Bonornmyeckom TexHonorni, Npy3aMHCKUM TexHn4ecknin yHnsepcutert, Mpysus, 0175,
T6bunucy, yr. Kocrasa 77

Pe3slome: [1n7 aHTPanMpuAOHOBbIX COEAMHEHMI XapaKTepHbl CNEKTPasibHble CBOMCTBA KpacuTenei, HO HeCMOTpSA
Ha 3TO, OHW TaK M HEe HALWW MPUMEHEHMA B TEKCTUNbHOMN MPOMBILLZIEHHOCTU U3-32 HECXOACTBA KaK C NPUPOAHbIMM, TaK
M C UCKYCCTBEHHBIMU U CUHTETUYECKMMM BOJIOKHAMMU. B naTeHTHOM nnTepaType M3BECTHbI TOJIbKO HEKOTOPbIE TPYAbI, B
KOTOPbIX OMWCaHbl AHTPANUPUAOHOBbIE MNPOU3BOAHbIE, CMOCOBHbIE OKpawwuBaTb BOJIOKHA. [1a  yBe/MYEHUs
BbIOOPOYHOM CNOCOOHOCTU KpacuTens ocylwecTBaeHa Mmmobunusauma l-aMMHOAHTPaNMPUAOHA Ha MNOJIMMEPHOMN
maTpuue. B yacTHOCTW, B3aMMOLENCTBMEM X/IOPAHTMAPMAA METAaKPUAOBOW KMCAOTbI € 1-aMUHOQHTPaNMpUAOHOM B
cpene 6eH30/1a, NPU HarpeBaHUM PEaKLMOHHOM CMecH A0 TemnepaTypbl KMNeHUs B TeyeHue 37 4acos, NoJsyyaercs
NPOMEXKYTOYHbIA NPOAYKT B BUAE METUIMETAKPUIAMUHONPOU3BOLHOMO aHTPANMPUAOHA, KOTOPbLIA noasepraercs
CaMOMpPOU3BO/IbHOWM MOAMMEPU3ALUN U MPEBPALLAETCA B COOTBETCTBYHOWMA noaumep. MNpu ummobuamsaumm 1-
aMWHOAHTPANMpPUAOHA Ha OCHOBEe MoJM(MeTUMeTakpunaTa) Bo3pacTaeT Bbl6OpoYHaA cnocobHOCTb KpacuTensa Ha
NoAN3PUPHBLIX M  NOAMAMUAHBIX BONOKHAX. [lo/NlyYEHHBIMM  MMMOBUIM3UPOBAHHBIMU  KPAacUTENSIMU  MOKHO
OCYLECTBUTb AMCNEPCUMOHHOE KpaweHue noAnsadUpHbIX M NOAMAMUAHBIX BONOKOH. OKpaleHHble 06pa3ubl
XapaKTepm3yoTCA PasHbIMM KPaCHO-OPaHKEBbIMW OTTEHKAMM U YAOBNETBOPAIOT TpeboBaHMAM CTaHAApPTa.

Kimrouessie ciroBa: aHTpanupuaoH; Kpacutenu; KpaleHume; nonnsdup; nonnamma.
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330-139J®®o: (dlbm ) 12.6(1H; ¢, NH); 8.97(1H, g,
J0=7,98 CH); 8.01(1H, A, J;=8.1, CH); 7.71(1H, 4, J,=8.0,
CH); 7.62(1H, 4, J,=8.0,CH); 7.5(1H, T, J4=7.65, Jn=1.10,
CH); 7.5(1H, T, J;=8.1 Jn=1.2); C15H10N20S. M=224.
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CH); 7.62(1H, a, J0=8.0,CH); 7.61(1H, T, J0=7.65, Jn=1.10,
CH); 7.5(1H, T, J0=8.1 Jn=1.2); C15H10N20S. M=224.
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0§-L39J®®0 (35%.bg0o0), v, LI 3330( NH); 1550
(080@sbmenols dodmgo).

330-139J®®o: (dlbm ) 12.7(1H; ¢, NH); 8.97(1H, 4,
J,=7,97 CH); 8.01(1H, 4, J,=8.0, CH); 7.99(1H, &, CH);
7.62(1H, g, CH); 7.61(1H, T, J,=7.65, CH ); 7.5(1H, T, J,=8.1
CH, ); C15H10N20S. M=224.
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BENZIMIDAZOLE AND B-ANNEALIED BENZOTHIOPHEN ABD/OR BENZOFURAN-CONTAINING SYS-
TEMS WITH ANTIVIROUS ACTIVITY AND FOR STRUGGLE AGAINST TUBERCULOSIS

N. Gakhokidze, M. Maisuradze, T. Khoshtaria

Department of chemical and biological technologies, Technical University of Georgia, 77, Kostava str., Thilisi, 0175,

Georgia

Resume: The fight against tuberculosis and virous diseases is one of most acute problems of the modern world.
There is offered tetracyclic systems basing on benzimidazole and benzo(b)furo or/and banzo(b)thiophen for treatment
of the above mentioned diseases. This choice has been stipulated by many-sided biological activity of these heterocyc-
lic systems and preliminary data of the biological research. There was got various derivatives, conducted spectral stu-

dies. Now there are performied biological tests.

Key words: benzimidazole; benzothiophen.

YOK 66.098

BEH3MMWAA30/ U [BJAHHEIMPOBAHHbIE TMIODPEHCOAEPKALLUE KOHAEHCUPOBAHHDIE
CUCTEMbI C OXKWOAEMOW AHTUTYBEPKY/IE3HOW U AHTUBUPYCHOW AKTUBHOCTbIO

Faxokunpgse H., Maucypapse M., XowTapua T.

JenapTameHT XMMWYECKOon M BMONOTMYECKOM TEXHOIOTUIA, TPy3MHCKMIA TeXHUYecKuit yHusepcutet, pysus, 0175,

Téunncwm, ya. Kocrasa 77

Pe3tome: bopbba npotms TybepKynésa u BUPYCHbIX 3aboneBaHUit ABAAETCA OAHOW M3 aKTyanbHbIX Npobiem
COBPEMEHHOTO MMpa. MPOTMB BblleyKa3aHHbIX 3a60/1€BaHUIN HaMU MpPeaNaraloTcs TeTPaLMKANYECKME CUCTEMbI Ha
ocHoBe 6eH3umuaasona u 6eHsotTnodeHa. Boibop 0bycnoBieH MHOrOCTOPOHHEN 6UOIOrMYECKOM aKTUBHOCTbIO 3TUX
reTepoLMKANYECKMX CUCTEM U NPeLBapUTENbHBIMU AaHHbIMU BUONOTUYECKUX UCCNEAOBAHMIA.
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CyTb paboTbl 3akntodaeTca B nonydyenun 1,2-2,3-3,4-guamuHoB gmbeHsoTModeHa, KOTopble NPOU3BOAUINUCL U3
NepBUYHbIX MOHOAMMHOB aLUAMPOBaHUEM/BEH30MAMPOBAHMEM C MOCAeAYIOWNM HUTPUPOBAHMEM, BOCCTaHOBME-
HMEM A0 aMMUHA U CHATUEM 3aLMTHOMN rPynnbl, BNOCNEACTBUM KNACCUYECKOM, a TaKKe MoANPULMPOBAHHBIMU HAaMK
peakunamm duamnnca NPoOuMsBOAUAM UMKAM3ALMIO [0 NOJYYeHUA COOTBETCTBYHOLWMUX HeH3o[b]tmodeHbeHznmmnaa-
30/10B. B pe3ysnbTaTte uccnefoBaHUit NONyYEHbl TPU HOBblE TETPALMKINYECKME KOHAEHCUPOBAHHbIE CUCTEMBI, KOTOPbIE
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STUDY OF INFLUENCE EXOGENIC ENZYME PREPARATION LAFFORTE ON PHYSICOCHEMICAL
PARAMETERS AND ORGANOLEPTIC CHARACTERISTICS OF RED WINE

G. Datukishvili, M. Khomasuridze

Department of chemical and biological technologies, Technical University of Georgia, 77, Kostava str., Thilisi, 0175,

Georgia

Resume: In sediment received from Grape variety ,,Saperai” was macerated with Italian exogenous enzyme prep-
aration ,,Lafase HE Grand Cru”. Organoleptic estimation and obtained results from conducted analyses confirmed, that
must treated with high mentioned enzymes was the more harmonious and bodied than control sample. .It is remarka-
ble that intensity of flavor, concentration of antocyanins, tannin compounds and ethanol was significantly increased.
The proper grape variety aroma was more intensive in analytical winematerial than in control sample. Based on the
results of conducted analyses, it is confirmed that content of ethanol is increased by 4.4%, total phenolics are in-

creased by 1.8g/l and dye-stuffs by 1.9g/I.

Key words: exogenous enzyme preparations; red wine; must; alcoholic fermentation.
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U3YYEHUE BNUAHUA SK3OTEHHOIO ®EPMEHTHOIO MNMPEMAPATA LAFFORT HA
PUINKO-XUMUNYECKUE NAPAMETPbI U OPTAHONENTUYECKME NOKA3ATE/IU KPACHbIX BUH

Oatykuwesunum I.A., Xomacypuase M.B.
[JenapTameHT XMMUYECKON M BUONOTrMYECKOM TeXHONOrnin, MPY3MHCKUIA TexHudYeckuin yHusepcuteT, [pysusa, 0175,
Tébunwcu, yn. Kocrasa 77

Pe3tome: B mesry coptoB BMHOrpaga Canepasu byaeT BBegeH WTaNbAHCKMI 3K30reHHbIM npenapat “Lafase HE
Grand Cru” npowussoacTtBa “Laffort”. Ha ocHoBaHWKM NpoBefeHHbIX 3KCMEPUMEHTOB OblI0 YCTAaHOB/IEHO, YTO MOAY-
YeHHbIi BUHOMaTepWan nytem 06paboTKM Me3ru 3K30reHHbIM GepMeHTHbIM NpenapaTom 061a4aeT KauecTBEHHbIMM,
BKYCOBbIMM, CBOMCTBAMM, OTIMYAETCA NONOKUTENbHBIMU GUIUKO-XMMUYECKMMW CBOMCTBAMM U UMEET YUCTbIN, Bonee
BbICOKOCOPTHbI apomaT MO CPaBHEHUIO C MCXOAHbIM, YTO 6blI0 NOATBEP)KAEHO pe3ynbTaTaMu NabopaTopHbIX
nccnenoBaHuii. B yactHocTu, ysennumancb obbemHas gonsa Ha 4.4%, obuwee cogepkaHue ¢peHonos - Ha 1.8 r/n,
KO/IMYECTBO KpacAwmx sewects- Ha 1.9 r/n.

Kimouessie ciroBa: sk3oreHHble d)epMEHTHbIe npenapartbl; KPaCHOEe BUHO; me3ra; a/1IKkorosibHoe 6p0)'KEHVIe.

9990 bigarols msdowo 03.06.2008
domydamos wsbodgdwsow 06.06.2008
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PREREQUISITES OF POST SOVIET URBAN AND RESIDENTIAL DEVELOPMENT IN TBILISI

G. Makharashvili, T. Makharashvili

Department of architechture, city-building (urbanist), Technical University of Georgia, 77, Kostava str., Thilisi, 0175,

Georgia

Resume: There is stressed, that in early years of post soviet period could be distinguished problems of adaptation
of architectural and urban issues with new reality. It was necessary to reform legislative, institutional, management

and planning systems.

There is presented 18 year retrospective analysis of post soviet development Thilisi. Attention it is paid attrntion
on juridical-legislative, architectural-planning, demographic and social-economical issues, in conditions of existing po-

litical and economical crisis.

It is concluded, that migration problems were increasing rapidly in the country. In 1993 emigration from Thbilisi
reached its peak. Demographic changes of Thilisi are shown as well.

There is noted, that political and economical crisis of post soviet period, legislative vacuum, demographic changes
etc. affected negatively on Thilisi urban development process and creation of new residential building up.

Key words: Building up; architecture and town-building; market economics; migration.

VIK 72

NPEANOCHINKA PA3BUTUA YPEAHUCTUYECKOW U1 XXUNOW 3ACTPOUKU TEUTUCH

MOCTCOBETCKOIO NEPMOAOA
Maxapawsuau I.T., Maxapawsunu T.I.

JenapTameHT apXxuUTeKTypbl, rpagocTpoeHuns (ypbaHUCTUKK), TPY3MHCKUI TEXHUYECKUN yHuBepcuTeT, Mpysua, 0175,

Téunwcu, yn. Kocrasa 77

Pe3lome: B cratbe OoTMevaeTcsd, YTO B MepBble Ke roAbl NOCTCOBETCKOTO MNepuoga BbIABUAUCH TPYAHOCTU
afjanTauMM K HOBbIM peasinAM apXMTEKTYpbl W TPagoCTpPOUTENbCTBA. BbiABMAACb Heob6XOAMMOCTb NpoBeAeHMUA
3aKOHOAATENbHbIX, UHCTUTYLMOHA/bHBIX, M1aHUPOBOYHbLIX CUCTEMHBIX pedOopM.

[Jaetca nosTtanHbli aHanu3 18-n1eTHEro nNOCTCOBETCKOro nepuoga pas3sutua Tounucn. Ocoboe BHUMaHWe

vyaenaetca HpunandecKo-3akoHOAaTe/IbHbIM,

APXUTEKTYPHO-N/TAHNPOBOYHbIM,

AEMOI'pad)VILIECKMM, coumnanbHO-

3KOHOMMYECKMM U T.4. BONPOCaM B YCZIOBUAX NOTUMTUKO-3KOHOMUYECKOIo Kpn3nca.
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YCTaHOB/IEHO, YTO B CTPAHe YBENNYMUINCE BHYTPEHHME U BHELIHUE MUFPALMOHHbIE MPOLECCHI, B YaCTHOCTM Bble3/,
HaceneHua mns Téunucn gocturna nuka B 1993 r. Ha ocHoBe Bceobuielr onucu HaceneHma 3a 2002 roa paroTcs
nokasarenu aemorpaduyecknx usmeHeHui B Temamcu.

KiroueBrie c1oBa: 3acTpoiika; apxuTeKkTypa 1 rpaflocTPOUTENbCTBO; PbIHOYHAA SKOHOMMKA; MUrpaLma.
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SOME FEATURES OF PRICE SETTING ON REAL ESTATE IN TBILISI

G. Makharashvili, T. Makharashvili

Department of architechture, city-building (urbanist), Technical University of Georgia, 77, Kostava str., Thilisi, 0175,

Georgia

Resume: There is it is noted, that building business is one of the large scaled and profitable in the world. Many
factors affect on prices of real estate, but in Georgia most important is political-economical situation.

There is also mentioned, that last 10-12 years prices on real estate increased chaotically in Georgia. Average profit
from investments in housing and commercial development reached 20% in year.

Real estate price setting criteria are discussed and stressed, that in prestigious districts prices are much high, than
in suburbs. Last years investor pays quite big attention on quality, ecological conditions, nice views and other factors

of development.

There is mentioned, that prices on real estate will rise with more stable temps.

Key words: housing; price setting; criterion; investor; building.
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YAK 338.5
OCOBEHHOCTU NPOLIECCA LEHOOBPA3OBAHMA HA HEABUXMNMOCTb B I'. TBU/TUCHU

Maxapawsuau I.T., Maxapawsunu T.I.
JenapTameHT apXuUTEKTypbl, rpafdocTpoeHusa (ypbaHucTnKKM), FPy3MHCKUIA TeXHMYECKMIA yHUBepcuTeT, Mpysus, 0175,
Tébunncwm, ya. Kocrasa 77

Pe3stome: CrpouTenbHblit bu3Hec aBasetca cTabuabHO NpubbLINLHBIM BO BCEM Mupe. BmecTe ¢ Tem, MHOro
$aKTOpPOB BAMAIOT Ha LEHY HA HEeABWXKMMOCTb, OAHAKO B [Py3nM cambiM 3HAYUTE/IbHbIM ABAAETCA MONUTUKO-
3KOHOMMYECKOe nonoxKeHne. OTmeyaeTca 4YTo 3a nocnegHue 11-12 net B Fpy3mu LLeHbl HAa HEABUMMKMMOCTb POC/N
XaOTUYHO.

B nocnepHue roabl npubbinb OT HEABUMKMMOCTM CcOCTaBUMa B cpeaHem 20% B roa,

PaccmoTpeHbl Kputepum LLeHoo06Pa30BaHNA HAa HEABUMKMMOCTb M OTMEYEHO, YTO B MPECTUNKHbIX paoHax Téuancu
LeHbl ropas3go Bblwe, Yem Ha nepudepun. B nocnegHue rofpl 3akasumK 60/blIOe BHUMaHWE yaenseT 3/MTHOCTU
KBapTMpP, KayecTBY CTPOUTENbCTBA, IKOJOTMN MECTHOCTU U T.A.

OTmeyaeTcs, YTO POCT LLEH HA HEABUXKMMOCTb MPOAOIKUTCA, HO 6onee cTabuabHbIMM TEMNAMM.

Kimouessie ciioBa: xunas 3acTpoiika; LeHoobpasoBaHMe; KpUTEPUU; MHBECTOP; CTPOUTENLCTBO.

9930 bgarol msdowo 30.09.2008
dowydamos psbsdydwow 03.10.2008
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ARCHITECTURAL STYLE OF THE 20 TH CENTURY-GOOGIE
I. Gabashvili, M. Milashvili

Department of foundations and theory of architecture, Technical University of Georgia, 77, Kostava str., Thilisi, 0175,
Georgia

Resume: There is considered one of the distinguished architectural courses of the second half the 20th century
the so called “Googie’s” style, as an ideological and artistic precondition for one of a new and prevalent architectural
style’s begining, spheres of spreading, the buildings with this style and works of well-known masters.

Googie was in a new manner considered and given branch of architecture with expressionistic and futuristic signs,
which was appeared in California in the end of 1940, tille the and 1960, under the influence machine technoculture,
space and atom. From one side, this architectural style with the charm of kitsch is ordinary, but the other side it was
full with constructive and innovatory ideas.

There are described the fundamental typical symbols of architecture Googie-abundance of details, sharp corners,
illuminating plastic panels and free form of ledges on the buildings. In due course this style had lost its futuristic sign
and now it is out of fashion. As the contemporaries didn’t evaluated it, a lot of beautiful models were desrtoyed and
lost for ever.

Just now, in America, all the objects of this style are under the control of the organization of monument defencing.

Key words: charm of kitsch; architectural style; space; technoculture.

YAOK 72

APXUTEKTYPHbIA CTUNb XX BEKA - TYTU

U.U. Fabawsunun, M.T. Munawsunu

[lenapTamMeHT OCHOB W TeOpWUW apXUTEKTYpbl, [PY3UHCKUI TexHUYecKkuii yHusepcuteT, [pysua, 0175, Téuaucu, yi.
Koctasa 77

Pe3tome: PaccMOTpeHO OAHO M3 BbIAENAIOWMXCA APXUTEKTYPHbIX TEYEHUIH BTOPOM NOMOBUHLI XX BeEKa, TaK
Ha3blBaeMbll, cTUAb «yrm». 3TO COBEPLUEHO MO-HOBOMY OCMbIC/IEHHOE U MepefaHHOe OTBETB/IEHUE apXUTEKTYPbI C
3KCMPECCUOHUCTCKUMW U PYTYPUCTUHECKUMM NpU3HaKamu, BO3HUKLWee B KanudbopHum B 40-bix rogax w
npocylecTsoBasllee A0 KOHLUA 60-bix rogoB XX BeKa, C/IOXKMBLLEECA NO4, BAUAHMEM 3pbl TEXHOKY/IbTYPbI, KOCMOCa U
atoma. C o4HOM CTOPOHbI, 3TO aPXUTEKTYPHbIM CTUAb, 06N1aAaloWMA LIAPMOM KMUTYA, C APYroi CTOPOHbI, 3TOT CTU/b
6bIN HOCUTENIEM COBEPLUEHHO HOBbIX KOHCTPYKTUBHBIX M HOBAaTOPCKUX UAEN.

OnucaHbl OCHOBHbIE XapaKTEPUCTUYECKME MPU3HAKM apXUTEKTYpbl Tyrn — n3obunve petanen, ocTpble Yribl,
WANIOMUHUPOBAHHbIE NNACTUYECKMe NaHenu u csobogHon Gopmbl BbICTYNbl Ha 3gaHMAX. CoO BpemeHemM 3TOT CTWU/b
yTepsan csoi OGyTYPUCTUUECKMI KONMOPUT WU Bbilen M3 mogpl. BBuay TOro 4to COBPEMEHHWKM HE OUEHMAM NO
[OCTOMHCTBY MHOTMMe 4YyaecHble 06pasLbl 3TOr0 Te4YeHMA, OHW Obln paspylueHbl M Hasceraa yrepsaHbl. CeroaHs B
AMepuKe BCe 06BEKTBI 3TOr0 CTUAA KOHTPOIMPYET M OXPAHAET OpraHU3aLma No 3almuTe NaMATHUKOB.

KiroueBrie c10Ba: wapm KMTUa; apXMTEKTYPHbIN CTUAb; KOCMOC; TEXHOKYNbTYpa.

dg9dmbganols msdmowo 14.07.2008
domgdaaos sbsdgise 15.102008
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GEORGIA’S RELATIONS WITH THE INTERNATIONAL FINANCIAL-ECONOMIC ORGANIZATIONS
M. Maghradze, N. Khachidze, T. Tsereteli, A. burduladze

Department of road, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: Expansion and development of foreign affairs of Georgia are one of the most important priorities of the
nearest perspective. It can be said, that system and economic reorganizations in our country would be impossible
without moral, political and financial support of international organizations.

Proceeding concerns Georgia’s affairs with international organizations, what aims and tasks are planned by them
in our country, what kind of projects are financed and implemented, what are the requirements and prerequisites,
which are conditioned to Georgia and execution of which is obligatory. What are the recommendations they give,
what are the aims of the country in relation to these international organizations, assistance of what important issues

solution Georgia awaits from them.

Key words: international relations; financial system; international financial-economic organizations.
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CBA3U TPY3UUN C MEXXOAYHAPOAHBIMU PUHAHCOBO-9KOHOMUYECKUMU
OPTAHU3ALUUNAMMU

Marpapgse M.A., Xaunase H.J., Lepetenn T.P., bypaynapse A.P.

[JenapTameHT fopor, [Py3nHCKUIA TexHUYecKnit yHusepcuteT, [pysua, 0175, Téuamcy, yia. Kocrasa 77

Pe3tome: PacwupeHue UM pasBUTME MHOCTPAHHbIX OTHOLWEHWM [py3uMM ABAAETCA OAHWM M3 BarKHEMLMX
npuopuTeToB bGaunkalilen nepcnekTMBbl. MOXHO CKasaTb, YTO B Haleil CTpaHe CUCTEMHbIE U 3KOHOMMUYECKUE
npeobpasoBaHua 6blAn  Obl HEBO3MOMXHbI 6€3 MOpasbHOM, MNOAUTMYECKOW W  GUHAHCOBOW MOAAEPHKKMU
MeXAYyHapOoaHbIX OPraHM3aLLUi.

Tpya, KacaeTca OTHOWEHUIN TPy3nMM C MeXAYHAPOAHbIMU OPraHM3aLMAMM, KaKMe Lean M 3a4aym CTaBAT OHU B
Hallen cTpaHe, Kakue NPOoeKTbl GUHAHCUPYIOTCA U OCYLLLECTBAAIOTCA, KaKOBbI Te TpeboBaHMA U NPEeANOCLINKMN, KOTopble
OHW CTaBAT [Py3nn M BbINOJHEHUE KOTOPbIX ABAAETCA HEOBXOAMMOCTbIO. KaKkne pekomeHZauuu [atoT OHW, KaKoBbI
LeNn Halel CTpaHbl B OTHOLIEHMM 3TUX MEXAYHAapOoAHbIX OpraHM3aLMn U COA4ENCTBUA B PELUEHUN KaKUX BaXKHEMLWNX
3a4au XKAeT oT Hux Mpysua.

KiroueBrie cmoBa: mexayHapogHble OTHOLWIEHMA; GUHAHCOBAA CUCTEMA; MeXAyHapoaHble (MHaHCOoBble -
9KOHOMMYECKME OpraHmn3aLuu.

dg9dmbganol ms@mowo 14.07.2008
domgdaaos sbsdgiese 18.07.2008
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PROSPECTS OF APPLICATION OF COLD ASPHALT-CONCRETE IN ROAD CONSTRUCTION
A. Burduladze, M. Magradze, B. Kachiuri, D. Gabunia

Road department, Technical University of Georgia, 77, Kostava str., Thilisi, 0175, Georgia

Resume: There is considered the reconstruction-rehabilitation of asphalt-concrete road pavements with stipu-
lated application of cold mixes.

Cold bituminous-mineral binding materials can be produced by developing various mineral materials with the ap-
plication of bitumen of less ductility. In addition, local materials of less strength can be applied in the production of
cold asphalt-concrete mixes, that results in additional economic effectiveness. It is proved that application of bitumen
emulsion enables to bring closer both physical-mechanical properties and operating abilities of cold asphalt-concrete
mixes to those of hot asphalt-concrete mixes, whilst joint application of cold asphalt-concrete mixes and cement-sand
mortar enables to develop a shift resistant road pavement.

Methods of improvement of cold mixes are also given in this article, as well as possibilities of construction of com-
posed road pavements with the application of cold mixes, which technical advantages and economic effectiveness are
proved.
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NEPCNEKTUBbI UCNOJ1Ib3OBAHUA XO/1I04HbIX ACPA/IbTOBETOHOB B JOPOXHOM
CTPOUTENDBCTBE

bypaynagse A. P., Marpag3e M. A., Kaunypu b. U., FabyHua A4.T.

[JenapTameHT fopor, [Py3nHCKUIA TexHUYecKnit yHusepcuteT, [pysua, 0175, Téuamcy, yia. Kocrasa 77

Pe3lome: PaccmoTpeH BOMPOC PEKOHCTPYKUMU-peabuantaummn achanbTOOEeTOHHbIX LOPOXKHbLIX MNOKPbITUIA ¢
MCMONb30BaHMEM XONOLHbIX CMECeN.

MonyyeHne xonoAHbIX BUTYMOMUHEPASIbHBIX CMECeli BO3MOXKHO pPa3paboTKolM pasHbiX MUHEpPasibHbIX MaTepManos
c 6UuTymomM MeHblueit BA3KOCTU. MMpu 3TOM, ANA MPUrOTOBNEHUS XONOAHOM achanbTOBETOHHOW CMECUM MOMKHO
NPUMEHATb MECTHble MaTepuanbl MeHblUel MNPOYHOCTM, UYTO [JaeT LOMOSHUTENbHbIA 3SKOHOMMYECKUI 3ddeKT.
[oKasaHo, YTO C UCMONb30BaHMEM OUTYMHOW 3MY/NbCUM MOXKHO MPUBAN3UTE GU3MKO-MEXaHUYECKME U SKCnyaTa-
LMOHHbIE CBOMCTBA X0JI0AHbIX acPaibTOOETOHOB K NMoKasaTeNsam ropadmx acdaibTobeTOHHbIX CMecen, a COBMECTHbIM
MCNONb30BaHMEM XONOAHOM achaNbTOOETOHHOM CMecn U LEeMEeHTHO-MecYaHoro pacTBopa BO3MOXHO €O034aTb
COBUTOYCTOMYMBOE LOPOXKHOE MOKPbLITHE.

[aHbl MeToabl yNy4ylleHUA CBOWMCTB XONOAHbIX CMecel, BO3MOMXKHOCTU KOHCTPYMPOBAHUA KOMMO3ULIMOHHbLIX L0-
POKHbIX MOKPLITUIA C UCMOIb30BAHNEM XONOLHbIX CMecel. [loKaszaHa NnoslyYeHHas Npu 3TOM TEXHUKO-9KOHOMMYECKan
3G PEKTUBHOCTD.

KnioueBble €N10Ba: xono4HbI achanbTbETOH; BUTYMHAA SMYNbCUA.

9930 bgarol msdowo 14.07.2008
Jomydaeos psbsdgdwsow 21102008



LAI- IAH3I60 — TRANSACTIONS OF TUG — TPYAbI ITY

uDC 371.3
MOTIVATIONAL STRATEGIES
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E-mail: rusudgo@yahoo.com

Resume: There are discussed the questions concern-
ing the motivational strategies in the teaching process.
The key units in the taxonomy around which our main
discussion revolves are: creating the basic motivational
conditions, generating student motivation, maintaining
and protecting motivation, encouraging positive self-
evaluation. Some of these conditions to be met before
any attempts to generate motivation are: appropriate
teacher behaviour and good teacher-student rapport; a
pleasant and supportive classroom atmosphere; a cohe-
sive learner group characterised by appropriate group
norms.

Key words: integrative motivation; instrumental
motivation; creating motivational conditions; supporting
motivation; positive self-evaluation.

1. INTRODUCTION

In this paper, we will briefly examine a variety of
strategies and macrostrategies which teachers can em-
ploy in order to motivate their students. As Dornyei [1]
notes, ‘teacher skills in motivating learners should be
seen as central to teaching effectiveness'. Even though
there have been a lot of education-oriented publications
providing taxonomies of classroom-specific motives,
they fall short of offering an efficient guide to practition-
ers. Thus, our main goal is to familiarise any putative
“practitioners” with a set of strategies (henceforward,
“motivational strategies”) for motivating foreign lan-
guage students.

2. THE BODY OF THE ARTICLE

Integrative Motivation
Motivation has been identified as the learner's orien-

tation with regard to the goal of learning a second lan-
guage [2] is thought that students who are most success-
ful when learning a target language are those who like
the people that speak the language, admire the culture
and have a desire to become familiar with or even inte-

grate into the society in which the language is used [3].
This form of motivation is known as integrative motiva-
tion. When someone becomes a resident in a new com-
munity that uses the target language in its social interac-
tions, integrative motivation is a key component in as-
sisting the learner to develop some level of proficiency in
the language. It becomes a necessity, in order to operate
socially in the community and become one of its mem-
bers. It is also theorised that "integrative motivation typ-
ically underlies successful acquisition of a wide range of
registers and a nativelike pronunciation" [4].

In an EFL setting it is important to consider the ac-
tual meaning of the term "integrative." As Benson [5]
suggests, a more appropriate approach to the concept of
integrative motivation in the EFL context would be the
idea that it represents the desire of the individual to be-
come bi-lingual, while at the same time becoming bi-
cultural. This occurs through the addition of another lan-
guage and culture to the learner's own cultural identity.

Instrumental Motivation

In contrast to integrative motivation is the form of mo-
tivation referred to as instrumental motivation. This is
generally characterised by the desire to obtain something
practical or concrete from the study of a second language.
With instrumental motivation the purpose of language
acquisition is more utilitarian, such as meeting the re-
quirements for school or university graduation, applying
for a job, requesting higher pay based on language ability,
reading technical material, translation work or achieving
higher social status. Instrumental motivation is often cha-
racteristic of second language acquisition, where little or
no social integration of the learner into a community using
the target language takes place, or in some instances is
even desired.

One area where instrumental motivation can prove
to be successful is in the situation where the learner is
provided with no opportunity to use the target language
and therefore, no chance to interact with members of
the target group. The social situation helps to determine
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both what kind of orientation learners have and what
kind is most important for language learning. Braj Kachru
(cited in Brown) also points out that in India, where Eng-
lish has become an international language, it is not un-
common for second language learners to be successful
with instrumental purposes being the underlying reason
for study.

Brown [6] makes the point that both integrative and
instrumental motivation are not necessarily mutually ex-
clusive. Learners rarely select one form of motivation
when learning a second language, but rather a combina-
tion of both orientations. He cites the example of inter-
national students residing in the United States, learning
English for academic purposes while at the same time
wishing to become integrated with the people and cul-
ture of the country.

A Framework for Motivational Strategies

Prior to presenting some of the motivational strate-
gies, it would be of relevance to say a few things about
the teacher / learner relationship. Whichever way we
look at it, this relationship is riddled with power and sta-
tus. Power plays a large part in the relationship. The
rights and duties of teachers and learners are related to
power. For example, many teachers might assert that
they have the right to punish those learners who misbe-
have. In any social encounter involving two or more
people, there are certain power relationships ‘which are
almost always asymmetrical' [7]. Social psychologists dis-
tinguish between three different types of power—
coercive, reward-based, and referent. The basis of coer-
cive power is punishment. Some individuals or institu-
tions have the authority to punish others. The basis of
the second type of power is reward. Some individuals or
institutions have the power to reward what they deem
appropriate behaviour. The basis of the third type of
power is motivation. In this case, individuals or institu-
tions appeal to the commitment and interest of others.
In view of this three-fold paradigm, it is of importance to
concern ourselves with the fostering of learner motiva-
tion, as it is considered to be the most effective and
proactive, so to speak, power relationship.

As we have already said, skill in motivating students
to learn is of paramount importance. Until recently,
however, teachers were forced to rely on “bag-of-tricks”
approaches in their attempt to manage their classroom
and motivate their learners. Good and Brophy[8] hold
that these approaches have been influenced by two con-
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tradictory views: a)that learning should be fun and that
any motivation problems that may appear should be as-
cribed to the teacher's attempt to convert an enjoyable
activity to drudgery and b)that school activities are inhe-
rently boring and unrewarding, so that we must rely on
extrinsic rewards and punishment with a view to forcing
students to engage in these unpleasant tasks.

Rewards and punishments may be a mainstay of the
teaching-learning process, but they are not the only
tools in teachers' arsenal. Dornyei[1] believes that ‘the
spectrum of other potentially more effective motiva-
tional strategies is so broad that it is hard to imagine that
none of them would work'.

The central question in designing a framework of mo-
tivational strategies is to decide how to organise them
into separate themes. The following taxonomy, around
which our main discussion will revolve, is based on the
process-oriented model by Dornyei and Otto[9]. The key
units in this taxonomy are as follows:

e C(Creating the basic motivational conditions, which
involves setting the scene for the use of motiva-
tional strategies;

e Generating student motivation, which roughly cor-
responds to the preactional phase in the model;

e Maintaining and protecting motivation, which cor-
responds to the actional phase;

e Encouraging positive self-evaluation, which corres-
ponds to the postactional phase.

Creating the Basic Motivational Condi-
tions
Motivational strategies cannot work in a vacuum.

There are certain preconditions to be met before any at-
tempts to generate motivation can be effective. Some of
these conditions are the following:
a) appropriate teacher behaviour and good teacher-
student rapport;
b) pleasant and supportive classroom atmosphere;
c) cohesive learner group characterised by appro-
priate group norms.
Appropriate Teacher Behaviour and
Good Teacher-student Rapport

Whatever is done by a teacher has a motivational,
formative, influence on students. In other words, teach-
er behaviour is a powerful ‘motivational tool'[10].
Teacher influences are manifold, ranging from the rap-
port with the students to teacher behaviours which

“prevail upon” and / or “attract” students to engage in
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tasks. For Alison[11], a key element is to establish a rela-
tionship of mutual trust and respect with the learners, by
means of talking with them on a personal level. This mu-
tual trust could lead to enthusiasm. At any rate, enthu-
siastic teachers impart a sense of commitment to and in-
terest in, the subject matter, not only verbally but also
non-verbally—cues that students take from them about
how to behave.

A Pleasant and Supportive Classroom At-

mosphere
It stands to reason that a tense classroom climate can

undermine learning and demotivate learners [12]. On
the other hand, learner motivation will reach its peak in
a safe classroom climate in which students can express
their opinions and feel that they do not run the risk of
being ridiculed.

To be motivated to learn, students need both ample
opportunities to learn and steady encouragement and
support of their learning efforts. Because such motiva-
tion is unlikely to develop in a chaotic classroom, it is
important that the teacher organise and manage the
classroom as an effective learning environment. Fur-
thermore, because anxious or alienated students are un-
likely to develop motivation to learn, it is important that
learning occurs within a relaxed and supportive atmos-
phere.

A Cohesive Learner Group Characterised
by Appropriate Group Norms

As was hinted at above, fragmented groups, charac-
terised by lack of cooperativeness, can easily become in-
effective, thus reducing the individual members' com-
mitment to learn. There are several factors that promote
group cohesiveness, such as the time spent together and
shared group history, learning about each other, interac-
tion, intergroup competition, common threat, active
presence of the leader.

As for group norms, they should be discussed and
adopted by members, in order to be constructive and
long-lasting. If a norm mandated by a teacher fails to be
accepted as proper by the majority of the class mem-
bers, it will not become a group norm.

Generating Student Motivation

Ideally, all learners exhibit an inborn curiosity to ex-
plore the world, so they are likely to find the learning
experience per se intrinsically pleasant. In reality, how-
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ever, this “curiosity” is weakened by such inexorable fac-
tors as compulsory school attendance, curriculum con-
tent, and grades—most importantly, the premium
placed on them.

Apparently, unless teachers increase their learners'
‘goal-orientedness', make curriculum relevant for them,
and create realistic learner beliefs, they will come up
against a classroom environment fraught with lack of co-

hesiveness and rebellion.

Creating Realistic Learner Beliefs

It is widely acknowledged that learner beliefs about
how much progress to expect, and at what pace, can,
and do, lead to disappointment. Therefore, it is impor-
tant to help learners get rid of their preconceived no-
tions that are likely to hinder their attainment.

Maintaining and Protecting Motivation

Unless motivation is sustained and protected when
action has commenced, the natural tendency to get tired
or bored of the task and succumb to any attractive dis-
tractions will result in demotivation. Therefore, there
should be a motivational repertoire including several
motivation maintenance strategies. Let us have a look at
two of them: a) increasing the learners' self-confidence;
and b) creating learner autonomy.

Increasing the Learners' Self-confidence

In an inherently face-threatening context, as the lan-
guage classroom is likely to be, it is important to find out
how to maintain and increase the learners' self-
confidence. There are five approaches that purport to
help to this end:
e Teachers can foster the belief that competence is
a changeable aspect of development

e Favourable self-conceptions of competence can
be promoted by providing regular experiences of
success

e Everyone is more interested in a task if they feel

that they make a contribution

e A small personal word of encouragement is suffi-

cient

e Teachers can reduce classroom anxiety by making

the learning context less stressful
Creating Learner Autonomy

Many educationists and researchers argue that tak-
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ing charge of one's learning, that is, becoming an auto-
nomous learner, can prove beneficial to learning. This
assumption is premised on humanistic psychology,
namely that the only kind of learning, which significantly
affects behaviour, is self-discovered, self-appropriated
learning. Benson{5] distinguishes between five types of
practice fostering the development of autonomy:
e resource-based approaches, which emphasise in-
dependent interaction with learning materials
e technology-based approaches, which emphasize
independent interaction with educational tech-
nologies
e learner-based approaches, which emphasize the
direct production of behavioural and psychological
changes in the learner
e classroom-based approaches, which emphasize
changes in the relationship between learners and
teachers in the classroom
e curriculum-based approaches, which extend the
idea of learner control over the planning and
evaluation of learning to the curriculum as a
whole
Encouraging Positive Self-evaluation

Research has shown that the way learners feel about
their accomplishments and the amount of satisfaction
they experience after task completion will determine
how teachers approach and tackle subsequent learning
tasks. By employing appropriate strategies, the latter can
help learners to evaluate themselves in a positive light,
encouraging them to take credit for their advances.

3. CONCLUSION

In general motivation is the ‘neglected heart' of our
understanding of how to design instruction. Many
teachers believe that by sticking to the language mate-
rials and trying to discipline their refractory students,
they will manage to create a classroom environment that
will be conducive to learning. Nevertheless, these teach-
ers seem to lose sight of the fact that, unless they accept
their students' personalities and work on those minute
details that constitute their social and psychological
make-up, they will fail to motivate them. What is more,
they will not be able to form a cohesive and coherent
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group, unless they succeed in turning most “curriculum
goals” (goals set by outsiders) into “group goals” (goals
accepted by the group members, that is, students).
Learning a foreign language differs from learning other
subjects. Therefore, language teaching should take ac-
count of a variety of factors, that are likely to promote,
or even militate against, success. Language is part of
one's identity and is used to convey this identity to oth-
ers. As a result, foreign language learning has a signifi-
cant impact on the social being of the learner, since it in-
volves the adoption of new social and cultural beha-
viours and ways of thinking.
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Resume: There are discussed some questions con-
cerning the approaches to language teaching. Mainly, it
describes the methods known as grammar-translation,
audio-lingualism, cognitive-code, the direct method, the
natural approach, total physical response, and Suggesto-
pedia and gives their characteristics.

Key words: grammar translation method; audio-lin-
gual method; natural approach; communicative appro-
ach.

1. INTRODUCTION

The English language teaching tradition has been sub-
jected to a tremendous change. The change has either
been due to the reaction of learners and or teachers to a
given method or has been due to changes in linguistics
and psychology theories. Despite of such changes one or
two older methods (e.g. the Grammar Translation Me-
thod) remain stalwart and impervious to educational re-
forms. The reason for this could be the shortcomings as-
sociated with the most modern language teaching me-
thods. Nowadays, for example, there is a lot of talk
about communication and developing communicative
skills. Unfortunately, however, even this has not solved
the language problem of many learners in different parts
of the world. The problem may be inherent in the Com-
municative Method itself, or it could be the result of ab-
sence of motivation on the part of learners. Looking at
the problem from different angles, we find that lack of
motivation is the main cause of learners' apathy towards
language learning. Why do learners fail abysmally at the
end of a long period of wheelings and dealings in the
classroom? The answer: anxiety, fear, lack of privacy.

Nearly all language teaching approaches have em-
phasized a top-to-bottom methodology; that is, listen-
ing-speaking-reading-writing. The Bottom-Up Approach,
however, reverses the emphasis of the traditional top-
to-bottom approaches, and puts writing at a higher level
of focus. The reason is that writing is an independent ac-

tivity, which removes fear and anxiety, and offers privacy
and autonomy [1].

2. THE BODY OF THE ARTICLE
Review of the major past methods

The Grammar Translation Method goes back to the
17th, 18th, and 19th centuries, when foreign language
learning was associated with the learning of Latin and
Greek. These two languages were supposed to promote
their speakers' intellectuality. To this end, it was of vital
importance to focus on grammatical rules, syntactic
structures, along with rote memorization of vocabulary
and translation of literary texts. Although one can say
that the Grammar Translation Method's contribution to
foreign language learning has been very meagre, it is still
one of the most popular and favourite models of lan-
guage teaching.

Fransois Gouin's harrowing experiences of learning
German gave him insights into the intricacies of language
teaching and learning. Observing his three-year-old ne-
phew he came to the conclusion that language learning
is a matter of transforming perceptions into conceptions.
Later, he devised a teaching method which was pre-
mised upon these insights. The Series Method taught
learners directly a series of connected sentences which
were easy to understand. Nevertheless, this method did
not last long and a generation later it was replaced by
Charles Berlitz's Direct Method. The basic tenet of the
Direct Method was that second language learning is simi-
lar to first language learning. Although it became very
popular at the beginning of the twentieth century, the
Direct Method started to decline for its being difficult to
use. The decline of the Direct Method led to the emer-
gence of the Audio-lingual Method. The outbreak of
World War Il and the need for Americans to become oral-
ly proficient in the languages of their friends and foes alike
contributed to the creation of the new method. Bits and
pieces of the Direct Method were put together to make it,
which was first known as the Army Method. Although the
Audio-lingual Method takes much from the Direct Me-
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thod, it adds features from structural linguistics and beha-
vioural psychology.

With the attack on the concept of verbal behaviour,
with the attention of linguists and language teachers to
the deep structure of language, and with psychologists'
taking account of the affective and interpersonal nature of
learning the Audio-lingual Method was doomed to failure .
As a result of this, a new generation of methods emerged.
David Nunan referred to these methods as designer me-
thods which attempted to capitalize on the importance of
psychological factors in language learning.

Lozanov, the founder of Suggestopedia, believed that
we are capable of learning much more than we think,
provided we use our brain power and inner capacities.
Relaxation and music played vital role in the method.
With classical music in the background and with students
sitting in comfortable seats vocabulary, readings, role-
plays, and drama were presented. In this way students
became suggestible.

Suggestopedia suffered from a major setback. What
will happen if our classrooms are bereft of such ameni-
ties as comfortable seats and CD players? Evidence
shows that this is indeed the case, and most classrooms
lack such facilities.

The Silent Way rested on cognitive rather than affec-
tive arguments, and was characterized by a problem-
solving approach to learning. Gattengo believed, that it is
in learners' best interest to develop independence and
autonomy and cooperate with each other in solving lan-
guage problems. The name of the method comes from
the fact, that the teacher keeps silent and refuses to ex-
plain everything to learners.

The Silent way came under attack on account of the
teacher being distant and the classroom environment
not being conducive to learning.

Defining and redefining the construct of communica-
tive competence, exploring the vast array of functions of
language, and relentless need for communication led to
the emergence of the Communicative Language Teaching
Method. The basic premises of this approach in-
clude: (One) Focusing on all of the components of com-
municative competence: grammatical, functional, prag-
matic.

(Two) Viewing fluency and accuracy as complementa-
ry principles underpinning communicative techniques.
(Three) Using the language in unrehearsed contexts.

Despite its great appeal, Communicative Language
Teaching has not overcome the psychological barriers,
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which cripple learners and hinder the learning process.
Unfortunately, although it is currently in use, teachers
quickly get bored and resort to the old Grammar Transla-
tion Method.

The Bottom-Up Approach is based on motivation theory
in second language learning. Experience has proved that
fear of speaking in public in a foreign language and lack of
privacy eliminates motivation of language learning. A group
goes through four stages from its formation. This has im-
portant implications for the study of the classroom and the
use of group activities during teaching: Unlike other me-
thods, the Bottom-Up Approach attempts to develop,
maintain, and increase the motivation needed in language
classrooms. The new method uses the process-oriented
model established by Dornyei and Otto. The key units of the
model are as follows[2]:

(1) Creating the basic motivational conditions, which
involves setting the scene for the use of motivational
strategies.

(2) Generating student motivation, which roughly
corresponds to the preactional phase in the model.

(3) Maintaining and protecting motivation, which cor-
responds to the actional phase.

(4) Encouraging positive self-evaluation, which cor-
responds to the postactional phase.

Basic motivational conditions are requisite for the
working of motivational strategies. These conditions in-
clude appropriate teacher behaviour and good teacher-
student rapport, a pleasant and supportive classroom
atmosphere, and a cohesive learner group characterized
by appropriate group norms.

The learning experience is per se intrinsically pleasant
for learners. However, the curiosity to learn may be vi-
tiated by methodological strait jacket. Therefore, unless
teachers increase their learners' goal-oriented ness, re-
move fear make teaching plans relevant for them, and
create realistic learner beliefs, they will encounter a class-
room environment fraught with lack of cohesiveness and
rebellion.

Although the Bottom-Up Approach gives prominence
to writing, it views language as a total entity. Writing pro-
vides privacy and self-negotiation for learners, and be-
comes a channel through which learners overcome their
fear and anxiety, achieve some degree of autonomy, and
kill causes of demotivation.

The method is especially beneficial to lower interme-
diate, intermediate, and advanced students; that is,
those who have to some extent developed writing and
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reading ability. Therefore, a basic knowledge of the tar-
get language script is necessary for the method to work.
To start with the teacher specifies a type. A type includes
the things that surround learners from without and with-
in, from every day life chores to emotional changes, mer-
ry-making and qualms. For the type to be specifically tar-
geted, learners need certain specialized and general voca-
bulary. It is the job of the teacher to supply the necessary
words. The words are presented in written form on the
blackboard or an overhead projector may be used. Then
he/she asks learners to have a pen and paper handy.
Learners should write either the answers to certain ques-
tions, or should follow orders in writing. Once all the ques-
tions and answers are complete , and all the orders are
followed and done in writing , the teacher calls on learn-
ers to sit back and think for a while. The purpose is to allow
learners to negotiate with the self and arrange the answers
and orders in the form of a well-organized and well-thought
passage. Next come checks and balances. The teacher asks
learners to exchange their compositions with their neigh-
bours. Again, the teacher calls for learners' silence. They sit
back and check out their neighbours' work very carefully.
Once finished with the latter, he/she asks them to read
their neighbours' compositions loudly. While they read, the
teacher corrects them for their pronunciation, grammar,
vocabulary and style errors. Immediately after smoke is
cleared, students should present their own compositions
orally with other students listening attentively. At this stage,
students are asked to take notes. From the notes taken
from a read composition of their own choice, they may
form questions, and the student in point may answer them.

Class time and arrangements are important. Each
session of training will be two hours with a 15-minute
break. There may be two or three sessions per week. The
duration of a course may last anywhere between two to
three months. Circle classes are preferable, as students
can face each other and the exchange of ideas will be
smoother. The teacher's seat can be anywhere in the cir-
cle. He/she may stand up and move around with ease.
Relevant equipment may be used. This depends on the
type in action. For a social type, for example, displaying a
video film with people interacting and socializing may in-
voke fresh ideas for students to compose their thoughts
and form questions or answer questions[3].

The Bottom-UP Approach is compatible with the pro-
posed method. At the first stage , with the teacher pro-
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viding the necessary words for a given type and asking
questions in the target language and allowing learners to
take their time in writing answers , anxiety in learners
and conflict between subgroups and rebellion against
the teacher are partially eliminated. Anxiety and fear is
fully removed at the second stage when learners put
their answers together, negotiate with the self, and de-
velop self-reliance. The following stages contribute to a
great deal of interpersonal activity. Such interpersonal
activity creates necessary conditions which generate and
maintain motivation in learners. It finally results in posi-
tive self-evaluation, and further self-reliance.

The method also promotes individualism and auton-
omy which in part give rise to creativeness and inven-
tiveness. Individual feeling of success creates favourable
self-conception and increases interest in the task. This, in
turn, encourages students to have more learning expe-
riences.

3. CONCLUSION

Teaching English as a foreign language has always
been a controversial issue. Various teaching methods
have come into vogue and disappeared. Most of these
methods have followed the traditional top to bottom
approach; i.e. listening has been placed on the top and
been given a major priority, but writing has been sent
down to the bottom and been rid of its important role in
learning foreign languages. The Bottom-Up Approach
has reversed the traditional order of language teaching
and has put writing in focus.

The shift of the order is based on the theory of moti-
vation. Anxiety and fear are two major terminators of
motivation in foreign language learning. Without learner
motivation no method can succeed. Anxiety and fear
stem from lack of privacy and autonomy. The new ap-
proach creates moments of privacy for learners to nego-
tiate with the self and gradually progress towards total
language.
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Resume: There is described an expert system, which
performs forward and backward chaining inference in a
real-time environment. There is presented the heuristic
knowledge base, which interactively uses a structured
natural language interface. This, combined with sche-
matic capture of the process knowledge base, provides a
convenient facility for knowledge engineering.

Key words: real-time; expert system; process con-
trol.

1. INTRODUCTION

Modern industrial processes have natural applicati-
ons for knowledge-based systems. Among the appli-
cations are intelligent interpretation of sensor data, diag-
nosis of problems, coping with processes disturbances,
prediction of consequences of actions, and economic op-
timization. In the real-time applications, a number of de-
sign considerations, beyond those usually considered in
expert systems, become important. Among there, the
dynamic nature of the domain “facts” presents a particu-
lar challenge. Another consideration is the large size of
the knowledge — base required for a realistic implemen-
tation.

In process control systems there are several thou-
sand measurements and alarms provided to the human
operator. The process may change significantly within a
few minutes. The large size and dynamic nature of the
domain requires new approaches to the inference, since
exhaustic search procedures are not possible in real-
time. We designed a model for the expert system to per-
form inference as would a human experts, who is con-
fronted with the same problem of a limited time to re-
spond to a complex situation. The key concepts are to
quickly recognize process conditions which are potential-
ly significant, and to invoke relevant rule-sets and focus
on these problem areas for diagnosis and procedural ad-
vice.

2. THE BODY OF THE ARTICLE

1. The structure of the paradigm

In many works [1] on diagnosis applied to large scale
systems, the following three problems limiting the suc-
cess of the effort are defined:

a) Insufficiency of speed and shortage of memory of

the computers used for inference.

b) Lack of an effective knowledge acquisition me-
thod and of a proper knowledge description
scheme.

c) Difficulty in detecting inconsistency in the know-
ledge base.

The model described in the present paper addresses
these problems. This system specifically asks for data
transfers as either engineering units or status indicators.
It requests data as required for inference but does not
force the distributed system to transmit all measure-
ments and alarms on a fixed scan bases. Thus, the sys-
tem is acting as would an expert operator, focusing at-
tention on scanning the process operation selectively,
using expertise to identify areas for attention.

2. Implementation

The basic inference supported in the given system in-
cludes forward-chaining and backward — chaining. With-
in the context of an alarm advisor, there are require-
ments for both of these procedures. An expert process
operator during normal control operation will scan key
process information. This is for purposes of monitoring
control performance and detecting problems which may
not cause explicit alarms. The procedure which reflects
this approach is a scanned forward-chaining inference,
examining dynamic process conditions. The heuristic
conditions, which determine possibly-significant-events
are scanned, and condition — matching triggers a focus
on the problem area.

In process control, the conditions which indicate pos-
sibly-significant-events are combinations of process dy-
namic behavior. For example, a simple level may be
viewed by an operator as:
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IF tank — level is_greater_than 80%
OR (tank — level is_greater_than 60%
AND rate_of_increase tank_level

is_greater_than 10% per_minute)
THEN tank_level is_too_high

A more typical example would include multiple va-
riables, with dynamic behavior more complex than rate
of change. Considerations of computational efficiency
led to a design utilizing two parallel processors. One of
them performs process condition analysis. Two types of
information are transmitted to the second processor:

e Current values of measurements, state esti-

mates or other calculations.

e Indicators of possibly-significant-events, which
are set when the dynamic process conditions are
satisfied.

An expert given time to do so, may utilize various cal-
culations to develop inference results. Higher levels of
inference depend on the truth conditions of the first lev-
el antecedent conditions, and thus involve condition
matching and chained-inference logic. Higher level infe-
rence is done in the second processor, where a program
examines the possibly-significant-events. If the antece-
dents, checked by the first processor, are satisfied, then
higher levels of forward chaining inference are triggered.

An expert process operator, once alerted, will focus
attention on the problem. This may involve invoking pro-
cedure rules for safety or other reasons, and it may in-
volve assembling information and primary analysis to al-
low inference about the problem. Logic rules and proce-
dures are used when required for the diagnostic infe-
rence. Logic rules and procedures are invoked specifical-
ly when they are required for diagnosis of a process
problem or as required for a specific step in the infe-
rence. The design must include the ability to change the
time period of measurement and algorithm processing in
the individual cases. Thus, in effect, the system can “fo-
cus attention” to a specific area of the process, and put
all associated measurements and rules for that area on
frequent scan.

Another use of this “focus” facility is to scan the task
in a background mode, focusing attention on parts of
this task to evaluate unit process performance and
detect subtle problems, utilizing both the knowledge
base of the expert process operator and the expert
process engineer. It is not practical to examine an entire
task continuously with this intensity, but the individual
parts of the task could be scanned in a background
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mode. This is equivalent to the way a process engineer
would analyze task performance during normal task op-
eration, looking at one task area at a time.

It should be noted that the ability to focus not only
emulates with the way a human expert works, but also it
avoids the problem associated with overloading the dis-
tributed process system with requests for information.

Industrial processes are typically so large and com-
plex that no single human expert possesses all relevant
knowledge. In analyzing the performance of a task, a
process control engineer and a process operator use dif-
ferent knowledge. The process control engineer uses
static and dynamic mathematical models. The operator
works on a more heuristic level. In some tasks the two
types of experts will work together during some shifts, to
provide improved process performance.

The process, we chose as an initial demonstration for
the system, is a distillation column for the separation of
Benzene and Toluene in a refinery. The process is a diffi-
cult one for an operator to control, requiring considera-
ble expertise. Significant process upsets include:

e incoming feed composition varies considerably as

supply barges are changed.

e incoming feed flow varies as much as 50% during
the day, as up-stream processes affect the supply
of feed.

e the clay filtration towers are switched to allow
reload of filtration media every few days.

e temperature of hot water to the reboiler varies as
excess hydrogen from other processes into fuel
gas supply.

e vapor cooling varies with the weather.

e The process control is made more difficult by sev-
eral characteristics:

e Dynamic time responses are from minutes to
hours.

e Control actions can have apposite effects depend-
ing on column condition.

e One of the most significant controls, the cooling
fans, are only adjustable in gross increments by
turning one of four fans on or off.

Because the limiting task is developing, an expert sys-
tem is knowledge engineering, we considered it impor-
tant to provide easy-to-use facilities for entering process
engineer knowledge and operator heuristics into the
knowledge base. We assume to be two knowledge cap-
ture tools: a schematic capture tool for process know-
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ledge, and a structured natural — language interface for
heuristic knowledge.

The schematic capture of process knowledge is an in-
teractive procedure. The knowledge engineer builds a
schematic of the plant by selecting component objects.
The industries then proceed, by pop-up windows, to re-
quest information required for the knowledge base, such
as which of the various types of the component is being
specified, and specific parameter values.

For example, to instantiate a flowmeter, the user se-
lects a sequence such as the following:

Main menu window, user selects
ADD COMPONENT
Component type window appears. User selects:
FLOWMETER
Flowmeter type window appears: User selects:
DIFFERENTIAL PRESSURE FLOWMETER
An action menu then appears, with choices of
placing the component or of specifying
attributes. The user selects:
PLACE
User moves the mouse to the selected location on
the process schematic and clicks a button. The icon
of a flowmeter appears. By similar actions the user
can connect to the adjacent process, move the com-
ponent, edit the icon, and other actions. When speci-
fying attributes of the flowmeter, the system re-
quests a tag address. The user enters it that estab-
lishes access to the distributed system measurement
represented by this flowmeter.

By similar interactive actions, the user can enter the
complete process knowledge base, along with process
parameters including process models. The schematic can
be viewed in multiple windows, at a variety of scales,
which allows conceptualization of a large process.

The heuristics are organized in a taxonomy of frame —
like structures with slots to represent: antecedents, ac-
tions, conclusions, name of rule, description, overall-
worth, type of rule and other information.

The frame structure for heuristic knowledge is cho-
sen for generality, and also to facilitate explanations.
This structure, including the provision for certainty fac-
tors, permits backward chaining diagnostic inference.
We differ from the conventional approach by providing
forward chaining procedure heuristics triggered by
process dynamic conditions, which invoke a mechanism
for focusing the system’s attention for diagnosis.

The focus mechanism mimics human expert behavior
by focusing on particular process areas in greater detail
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only when circumstances warrant such attention. The
impracticality of either a human being or a computer
continuously examining a huge body of knowledge re-
quires such a mechanism. Rules or groups of related
rules are assigned priorities, when they are entered into
the knowledge base. Thus, lower priority rules, though
several levels, can be invoked by focusing on the
process, to which they relate. The system focuses by
unit-process area, scanning all measurements and rules
of the chosen level or higher.

Backward chaining inference makes use of the infe-
rence rules in the knowledge base, together with the
certainty factors associated with each rule. As informa-
tion is required for a given step in the inference, the sys-
tem gathers information to evaluate antecedents.

The heuristic procedure rules mimic a problem-
solving approach of human experts. A procedure rule is
of this form:

IF (antecedents) THEN (initiate procedure)

The procedure may be, for example, a request for di-
agnosis with a specific suspect condition targeted. The
following example illustrates how a procedure rule might
be built:

Main menu window, user selects

ADD RULE

Rule capture window appears. User enters the rule:

IF RATE _OF_CHANGE

PER_MINUTE_OVER_1_HOUR_OF_FLOW_F59

IS GREATER_THEN 100, BD

THEN

FOCUS_ON BENZENE_COLUMN
AND ALERT “BENZENE” LOAD FLOW UPSET
PRIORITY 1

In the above example, the expert rule has been set to
scan the flow periodically, at priority 1 scan, and to con-
sider a large rate of change of flow F59 to be a possibly-
significant-event. When this occurs, a diagnostic proce-
dure is initiated, focusing attention on the Benzene col-
umn, invoking rules and procedures normally not acti-
vated, and an alert is sent to the expert system to re-
quest diagnosis of column condition.

Higher levels of expertise, such as how best to cope
with serious disturbances, are known to a small number of
the most expert operators. Procedures for coping with up-
sets must consider process dynamics. Since precise mod-
els are not available, heuristic models of process behavior
must be utilized. The following are the general functional
capabilities of the system of the system model:
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e Intelligent alarming, particularly on complex com-
binations of conditions, which requires expertise
for proper interpretation.

e Detection of possibly-significant-event by infe-
rence applied to heuristic rules about dynamic
process conditions.

e Focus inference, in which procedure rules of all
priorities and all inference rules are enabled for a
unit process. In the typical case, a possibly-
significant-event would trigger a focus on the
process unit, thus gathering information required
for all inference around the process unit.

e Diagnosis, a backward chaining inference, trig-
gered by a possibly-significant-event or by opera-
tor request. An explanation is then given of the
resulting inference path.

3. CONCLUSION

The problem of diagnosis of plant upsets, with con-
trol action recommendations is characterized by prob-
lems which a computer is particularly adept at handling:
many inputs, the requirement for rapid evaluation, and
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the desired application of process engineer knowledge
as well as operator heuristic rules.

A related task is the optimization of plant operating
conditions. This is generally done by plant operators and
management personnel, based on their knowledge and
expertise. The quality of this optimization is impacted by
the variety of expertise available on different shifts, and
by conflicting demands on management time. Consis-
tent, high-quality expertise on plant optimization, avail-
able on all shifts via the expert system, would be eco-
nomically valuable for many plants. An expert system for
process optimization is the next logical extension of our
work.
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ECONOMICAL PATRIOTISM” — THE NEW WAVE OF THE STATE PROTECTIONISM

G. Jolia, H. Jolia, K. Jolia

Department of economics and business management, Technical University of Georgia, 77, Kostava str., Thilisi, 0175,

Georgia

Resume: The article highlights in recent years the phenomenon developed in the economic space of
Europe, that is a vital example of protectionist politics by certain states (France, Italy, Spain, etc.) to support

the new form with the name of "Economic Patriotism".

There is given the estimation of possible undesirable results by carrying out such economic politics and
there is considered the necessity of theoretical processing of "Economic Patriotism" politics.

Key words: globalization; integration; protectionism; informacion technologies; privatization; competition

YOK 338.24

,,J)KOHOMMWYECKUIA NATPUOTU3IM” — HOBAA BOJIHA TOCYQAPCTBEHHOIO

NMPOTEKUWMOHU3MA
Axonua .M., Axonua H. ., Oxxonma K. .

[JlenapTamMeHT SKOHOMMUKK U Bn3Heca, MPY3UHCKNIA TEXHUYeCKUiA yHuBepcuTeT, [pysuna, 0175, Téuamcy, yi. Kocrasa 77

Pe3stome: OcBelleHbl fBNEHMA, NpOTEKalowWwMe 3a nocnedHue rogbl B SKOHOMWYECKOM MpocTpaHcTee Esponbl,
KOTOpble MOATBEPKAAIOT HOBYIO GOPMY NOALEPIKKM NPOTEKLUMOHUCTCKOM MOJUTUKU OTAE/IbHO B3ATbIX rOCYAapcTs
(PpaHuma, UTtanua, UcnaHus u ap.) Nog HasBaHMEM «3KOHOMMUYECKMI NAaTPUOTUIMY.

OueHeHbl OXUAaemMble HerKesnaemble pesy/bTaTbl, Bbl3BaHHble TaKOM 3KOHOMMUYECKOW MOSMTUKOW WM MpU3HaHA
HeobX0AMMOCTb TEOPETUYECKON Pa3paboTKM MOUTUKM «IKOHOMMUYECKOTO NaTpMoTUIMa».

Kimouessie ciosa: rno6anm3au,vm; MHTEerpauma, NHHoBauuA, NPOTEKUNOHU3M; VIHC])OpMaLI,VIOHHbIe TEXHONOInN,;

npuBaTMn3auuA; KOHKypeHuunAa.
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THE CHARACTERISTICS OF DEVELOPMENT “NEW ECONOMICS”

G. Jolia, N. Jolia, K. jolia

Department of economics and business management, Technical University of Georgia, 77, Kostava str., Thilisi, 0175,

Georgia

Resume: There is highlighted the modern information as the necessity of possession of the basic and essential re-
sources of society development the beginning of unprecedented evolution in communication field.
There are shown the positive factors of transforming into “new economics” (the liberalization for entering the in-

ternational markets, globalization, reinforcement of international capital, etc.) and its significance is evaluated.

There are analyzed the models of international markets within the scope of information technologies distribution.

Key words: information technologies; globalization; liberalization; innovation; integration; protectionism; inter-

net; transaction.
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UDC 336.5
MAIN FEATURES OF CONTEMPORARY INVESTMENTS

R. Kutateladze, A. Abralava, N. Abralava
Department of economics and business management, Technical University of Georgia, 77, Kostava str., Thilisi, 0175,
Georgia
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Resume: Taking into the consideration social cultural features scales of investments and their specifics differ in
countries with different levels of development.

Attention of capitals and currency market create a threat to the independence of separate countries.

Efficiency of TNC is defined by their organization form. Their common characterized feature is so called “net” prin-
ciple, the structure is based on, which doesn’t present native model, though nets TNC appeared to have properties of
native adaptation.

There are reflected international and global relations in functional system of TNC.

Analysis of investment process in condition of globalization gives us a chance to reveal a wide circle of factors con-
nected to it and make objective theoretical and practical meaning conclusions.
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Key words: TNC (transnational corporations); systems of adaptation; “net” principle.

YAK 336.5
OCHOBHbIE OCOBEHHOCTU COBPEMEHHOIO KAMUTANOB/NTOXEHUA
Kyratenapgse P. ., Abpanasa A. I., Abpanasa H. A.

JenapTamMeHT ynpaB/ieHNs SKOHOMUKOW U BU3HecoMm, Mpy3MHCKMIA TEXHMYECKUIA YHUBepcuTeT, Mpy3usa, 0175, Tounaucuy,
yn. Kocrasa 77

Pe3stome: C yuéTom coumanbHO-KYNbTYPHbLIX OCOBEHHOCTEN OT/IMYAIOTCA CXEMbl KanuTasoBNOKEHUA U UX CNeLu-
dU1Ka B CTpaHax C pa3HbIM YPOBHEM PA3BUTUS.

He3aBMCMMOCTb KanuTanoB M BaOTHbLIX PbIHKOB CO34AET Yrpo3y HE3aBMCUMOCTM OTAE/bHbIX CTPaH.

dddekTnBHocTb THK onpegenseT ux opraHnsaunmoHHaa ¢opma. Ux obuieit xapakTepHoM 0cobeHHOCTbIO ABAAETCA
TaK Ha3blBaeMblil «CeTeBoi » NPUHUMN noBeaeHna. OCHOBaHHAA Ha HEM CTPYKTypa He NpeacTaBAfeT HaLMOHANAbHYO
mMmogaenb, XxoTa y «cetei» THK MoryT okasaTbCsl BO3MOXHOCTU HALMOHANbHOM aganTaumu.

B dyHKUMOHanbHOM cucteme THK oTparkatoTca MHTEpHALMOHANbHble, MOHAEa IbHble U rN06aibHble OTHOLEHUA.

AHanus npouecca KanuTanoBAOMXKEHUA B YCNOBUAX rNobannsaummn 4aéT HaMm BO3MOXKHOCTb PaCCMOTPETL LLUMPOKMIA
KPYr CBA3AHHbIX C HUM GAKTOPOB U caenaTb 06bEKTUBHbIE TEOPETUYECKUN M NPAKTUYECKU 3HAYMMbIE BbIBOABI.

Kimouessre ciroBa: THK (TpaHCHaLMOHanbHble KOPMOPaLMM); CUCTEMbI aJanTaLum; «CeTeBOM» NPUHLMN.
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UDC 355.4
THE NEW CONFIGURATION OF INTERDEPENDENCE MILITARY STRATEGY, OPERATIONAL ART AND
TACTICS ON THE MODERN DEVELOPMENT STAGE OF ARMED FORCES

E. Medzmariashvili
Institute of buildings, special systems and engineering maintenance, Technical University of Georgia, 77, Kostava str.,
Thilisi, 0175, Georgia

Resume: There is determined one of the most important issue of the military theory — the interconnecting con-
cept of the military strategy, tactics and operational art and its configuration. On this case is offered the new ap-
proach, that in modern conditions gives possibility to satisfy all possible variants of military strategy, operational art
and tactics concurrency, also among them including of irregular operations and informational wars.

Key words: asymmetrical wars; indirect actions; informational wars; catastrophe theory; strategy; operational

art; tactics.

YAK 355.4
HOBAA KOH®UTYPALIMA B3AUMOCBA3N BOEHHOW CTPATEMMU, ONEPATUBHOIO UCKYCCTBA
U TAKTUKHU

Mepa3mapuawsunm 3.B.
MHCTUTYT COOPYKEHUI cneunanbHbIX CUCTEM U UHXKEHePHOoro obecneyeHus, Mpy3MHCKNIA TEXHUYECKUIA YHUBEPCUTET,

Mpysusa, 0175, Téunucwm, yr. Kocrasa 77

Pe3tome: PaccmoTpeH OAWMH M3 Ba)KHEWLWWX BOMPOCOB BOEHHOM TEOPUM — KOHUEenuuMa M KoHodurypaumsa
B3aMMOCBA3M BOEHHOW CTpaTermm, onepaTMBHOIO UCKYCCTBA M TAKTUKKU. B 3TOM acnekTe npeanoyKeH HOBbIM NOAXoA,
OAOLWNIA BO3MOXKHOCTb B COBPEMEHHbIX YC/I0BUAX YA0BNETBOPUTb BCE BO3MOXKHbIE BAPMAHTbI COBMELLEHUA BOEHHOM
CTpaTernun, onepaTMBHOIO UCKYCCTBA W TaKTUKM, BK/IOYAn HenpsAmble AeUCTBUA U UHPOPMALLMOHHYIO BOMHY.

KiroueBEIe C/I0Ba: BOOpYKEHHOE CpakeHne; aCUMMeTPUYHbIE BOMHbI; HeMpAMble AeiCTBNA; MHPOPMALIMOHHbIe

BOWHbI; Teopua KaTaCTpO¢; CTpaTterna, onepaTtmuBHoOe UCKYCCTBO,; TaKTUKA, BOEHHAA AeATE/IbHOCTb.
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UDC 358.22: 358.23: 358.24
48 METER SPAN ASSAULTING BRIDGE

E. Medzmariashvili
Institute of buildings special systems and engineering maintenance, Technical University of Georgia, 77, Kostava str.,
Thilisi, 0175, Georgia

Resume: There are determined the existing variants of assaulting bridges, its general schemes, working principles
and general tactical and technical parameters.

For the first time in the world in the paper is offered an assaulting, deployable bridge with 48 meter span that with
its dimension and weigh is similar of an existing 24 meter deployable bridge.

Key words: transformable, bridgelayer; span; rut; belt; slanting; driving; deployment; shut.

YAK 35822: 358.23: 358.24
LUITYPMOBOW MOCT C MPOJIETOM 48 METPOB

Mepasmapuawsunu 3.B.
MHCTUTYT COOPYKEHUI cNeunanbHbIX CUCTEM U UHXKEHePHOoro obecneyeHuns, MPy3MHCKNIA TEXHUYECKUIA YHUBEPCUTET,
Ipy3un, 0175, Téunucwm, yn. Kocrasa 77

Pe3lome: PaccmoTpeHbl BapuaHTbl WTYPMOBbIX MOCTOB, MX OCHOBHbIE CXEMbI, MPUHLMMbI PaboTbl M OCHOBHbIE
TaKTUKO-TEXHMYECKME NapameTpbl.

B paboTe, Bnepsble B MUPe, NPeANOXKeH WTYPMOBOW pa3BepTbiBaeMblit MOCT ¢ NpoaeTom 48 m, rabaputbl U macca
KOTOPOrO TaKas Xe, Kak y 24 - MeTpOoBOro pa3sepTbiBAEMOro LTYPMOBOrO MOCTa.

KiioueBsie coBa: TpaHchOpMMpOBaHHbLIN MOCT; MOCTOYKNaAuMK; Nponet; Konesa; depma; BEpXHWI MOAC;

HWKHUWI NOAC; NPUBOA,; ABUraTe b; Pa3BepTbiBaHME; CBOpPAaYMBaHMe.

9930 bgarol msdowo 16072008
domgdaaos sbsdgiwoe 21102008

123

g
2
g
&




124

Ne 4 (470), 2008

Sd@ogogs . 112
Sd@ogmags b, 112
o>M560dg o. 27
d0dogngodgogo . 51
dgogsgs b. 27
du@msdg o. 81, 85
du@godg o. 32
d@godg @. 32
aodsdgoao o. 76
2o09bos . 85
aobmgodg 6. 58
2909b0dg b. 13
omngs>dgogro o. 19
omy30dgogoo . 63
omy30dgogoo . 51

9geo0bdo®sdgogo g. 51

LBI-L dH(M3IS0 — TRANSACTIONS OF TUG — TPYAbI ITY

33@mOms bsdogdgeno

398bgosdgogoo 6. 41
33030560 @. 13

oo 3000535 0. Sl
dooliy@sdg d. 58
dod@osdgomo (3. 41
dom@sdg d. 81, 85
dobo@sdgogmo . 67, 72
dobo@sdgogno m. 67, 72
dg9ddoosdgoeno 9. 116, 120
dognsdgogmo 3. 76
bobmbsdgogmo . 36
bobmdbsdgogmo g. 36
RoOibogsndgogo o. 41
Jamomgansdg @. 112
gokoydo &. 85

hobgodgoeno 9. 41

Tt gmgeo o. 81

bodgodgogno o. 23
bobodg 6. 81
bedsbydodg d. 63
beod@Godos . 58
byiodgoeo . 13
x0dgocmosbo @, 27
x0dgoM05bo o. 27
xm@os . 103, 107
xem@os b. 103, 107
xo@os J. 103, 107
Gotsiridze R. 89, 94
Kobiashvili A. 98
Kutateladze R. 98
rBetapse P. I. 47

Mcmannos H. W. 47



LAI-L I (M3ISO — TRANSACTIONS OF TUG — TPYAbI TTY Ne 4 (470), 2008

33GHMOMS BgYMoMdM!

Logo®mzgeml  39dbozm®o  mboggdbodg@ol Lsdgaboghm dHMAgdoL 3G9dMEo sl
M9IBRIO0MIO©O  39HOMPME0  458Mm3905, OMIYEoE 9dmoEgds fgwofedo mmbx g
(306390 bmdgho dmoEsgzl 39Mmompl 1 05630M0sb 31 dsM@Hsd©g, dgmmg bmdgmo - 1
3360056 30 0360L5dY, AgLsdg bmdgmo - 1 03eolosb 30 bYdEgddemsdy s Igmmby -
1 g@H™adOH0s6 31 ©©093993653¢0Y).

369090l ©sb0dbegdss 39;36096M900L  29630Mgd0L  bgedgfiymds, dgEboghms s
139305oLEBHMS J0ogH IM3M390wo sboero domfig3900L, A90Mm33eg3500 Foloegdols s
3900929006 M39M5GH0ws© 459md399b69ds.

LEHOE09d0L JoEgds FglodErgdgE0s JsMmem, Gl s 0byolvy® 969dbY, GMIgdos
94394600905 MmM0Z0bsEols 9bsDbY.

53G™OL dgmdeos 259mg3994b900Lsm3z0L FbmEm© Mo LEBHEO0L IMfirgds.

LEHOG00L 459Mmd399690s MFBSLMS.

UEHOGO0L 93BMMMS MMEIbMOS 5O bS 509dsEHIOMOL 5-U.

3699w do J39946gds LESGH09d0 8936090 33093900L sbowro Fggagdol dgbobgd
3990920 ®9MOH0v0 s 35dMYgb900m0 MYJdOL dobgzom:

e 15339690 m

*  9606039H039 HIXI3Mdbogs30s

o LSTDM-29MMY0S

e JodomM0 3H9dbmemy0s, 39ESXIOR0S

e 560940B9dAHMOS, MOdBOLEH03I, CODBs0bO

o 0683353035, BoOHM30L LoLEGHYIYdO

o LSGHMBL3MOEGHM, F56J5b5»TF9b9dMds

o 399095603OME-LME0SXMMO

o B5p90mdgd0L,  L3YEoOEmO  LoGgdgdols  @s  LLobgobMm  MBOMBlgWYmzol
0bLEHOGMGO.

3053503 Lsd93b0gOHM LESEH0L QoxMOTGdOL alb:
e 65396MIol IMEEmds gobolsbzmgds A4 Bm®mAsEHOL Jowawrol 1,5 0bEHgMzswom

6909300 5-7 3439000 (F0b3zMgdo 2 L) bobsHYdOL, 3M99303900L, bOHOEIdIOL
@0 G JOIEHMOOL Bodmbomgosom;

125



126

Ne 4 (470), 2008 LBI-L dH(M3IS0 — TRANSACTIONS OF TUG — TPYAbI ITY

LEoG0s dgbermEgdIero bs oyml DOC gsowols bsboo (MSWord) BsfgHowo
6900bdoge sgbo@® Bo@sMgdgwby;
JoO0Mo GgduBobomgzol 4edmoygbgo Acadnusx IO0xE0, mds 12;
063c0b)Ho s OO GH9duEob IhoxEo - Times New Roman, bmds 12;
LEHOG00L 1930 bs 90393009 999y 0bFMMTS30U:

003 L;

o 533MM0L/53BHMM9d0L Lobgenls, 3sdols Lobgels, 4g35MU;

e 353@MMH0L/533HMMGOOL JE9dEGHOHMbMWO FMBEGHOL JoLsTSODU;

e 935MFSTIB6EHOL ILEBYEGdSL;

e 1353356dM LoEY390L Lodogg 965%Y.
LEHOG05d0  J39LMOMMGO0m  49FMIZIPOEO MBS 0yml  Fgb35¢0, JOMHOMIWO
Boffoco s ali33bs;
BobsBgdol b BmEBHMgdol 3nd30EIOWO 35M05bGHO TguMegdmEo by 0yml
TIF gm63s@do gotBgzsmdoom 150 dpi;
BGOG0SL M6 sbeEral GBI JoGmIem, Ml S 0byolvH 969dbY;
bAoGos  dgpgboemo  bs  ogmb  Hoaboge  LHmMIgBHY3gegdols o
A9m30bm Mmool ©s:330m, LEGHOWOLEHMMO s 3H9Jbo3Mmo FgEEMIgdOL Yom9dy;
933™MM0/53GHMMY00 35UmblL 5290L/53909b LGSEHO0L Gobss®llLs s batMolbby.

3053503 LBoEHO0L HodMABOLMZ0L Lo FoMm M 3w9d96ES300L Bodmbomgomls:

90 69396%0s;

69395%96&H0L CV;

69396BgbGHOL  Foge  Fomdmygbowo  Lsdgsboghm  bsdGMIoL  Fgbodsdols
139g30oMdsdo  FgbHgdmeo 2 BsdOMIol  JugPmoligro  (BmbmyMoxos -
Lo@GoB ™ 33900, LoMBg30. Bsdgabogdm LESGH0s - 30900l BoGodmem
33900, LESGH00L 3003900 339600, LoMBg30).



GgsJBmegdo: 9. gomezedy, . JnGady, 3. 3G9M3G8996L 3308

3330 g6 mo 9benbggmymags g. Jedhsgsbo

a9sg(3s Fo63mgdsl 05, 11. 2008. bgmdmGgGomos sbsdggmse 10. 12. 2008. dgdwzs meglyg-
&p60. Jomsmeal bmds 60X84 1/8. 306md0mo bsdgdmo msdsbo 7,5 Bodsgo 100 9a%. 3933908 Ne

bogsdmd(398mem Lsbmo L8 94603960 96ozgGLodgd o, mdomalio, gmldsgsl 77

Rl

Verba volant,
scripta manent

b9k b sdds, mdogmaboa, gmldsgsl 75




