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UDC 624.04
CALCULATION OF RING-SHAPED AND CIRCULAR PLATES ON CARRIER ABILITY
T. Batsikadze J. Nizharadze
Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: There is considered widespread in practice task of definition of carrier ability of ring-shaped and circu-
lar plates at actions of various loadings in case of different boundary conditions. There is used the so-called energy
method, whichis based on the known theorem of an estimation of the top limit of carrier ability of a plate.
Key words: thin ring-shaped and circular plate; limit of fluidity; limited load; rigid jamming; articulate fasten-
ing; free plumage; distributed loading; concentrated force; a cut off cone.

YAK 624.04
PACYET KOJIbUEBbIX U KPYTOBbIX MN/TACTUH HA HECYLLYIO CNOCOBHOCTb
bauyukapgse T. B., Hu:xkapapse [xK.A.
[JlenapTameHT MHXeHePHO MeXaHWKK, [PYy3UHCKUIA TeXHUYeCKni yHnBepcuteT, Fpysua, 0175, Tounucw, yi. Kocrasa, 77
Pe3lome: PaccmaTpuBaeTcs WMPOKO PacnpoCTpaHeHHAs Ha MpaKTMKe 3ajadva onpeaeseHus Hecyllen cno-
COBHOCTM KONbLEBbIX M KPYroBbIX NAACTUH NPU AeMCTBMU PA3/INYHbBIX HAarpy3oK B C/ly4ae PasHbIX rPaHUYHbIX YCOBUNA.
Mcnonb3yeTca T.H. SHepreTMYyeckuin MeToj, B OCHOBE KOTOPOro /NIEKMT M3BECTHAs Teopema 06 OLEeHKe BepxHero
npeaena Hecyuien cnocobHOCTU NAACTUHDI.
KiroueBsie ciioBa: ToHkas Ko/bleBas M Kpyrosas NaAuTa; npeaen TeKydyecTu; npedesnbHas Harpyska; sKecTkoe
3alleMNieHne; WapHUPHOe 3aKpenieHune; cBoboaHoe onupaHue; pacnpeseseHHasn HarpysKa; cocpefoToYeHHas cuna;
OTCEYEHHbIN KOHYC.

d9derbigarol ms@owo 20.02.09
domgdaeos sbsdgdwooe 24.04.09
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DETERMINATION OF THE INITIAL TEMPERATURE OF KHUDONI WATER-POWER PLANT DAM

CONCRETE
P. Tchitchaghua

Hydro-engineering department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: For determining the temperature regime of massive concrete hydrotechnical structures and deciding on
arrangaments for thermal regulation thereof, it is essential to know the initial temperature of concrete mix in natural

conditions.

The paper offers the techniquue for the determination of the initial temperature of Khudoni waterpower plant
dam concrete by the seasons along with the respective results obtained.

Key words: dam; concrete; initial temperature.
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ONPEAENEHUE HAYANIbHON TEMMNEPATYPbI BETOHA NJIOTUHbI XYAOHCKOM raC

Yuuarya I.B.

TMAPOMHKEHePHbIN AenapTameHT, [PY3UHCKMIA TexHUYecKuid yHuBepcuTeT, Mpy3na, 0175, Téunucw, yi. Kocrasa, 77
Pe3slome: [1na onpeaeneHna TeMnepaTypHOro pexmma MacCUBHbIX BETOHHbIX TMAPOTEXHUYECKUX COOPYHKEHUN U
BblbOpa MeponpUATUIA MO TEPMOPEFYIMPOBHUIO HEOBXOAMMO 3HATb Hava/lbHyH TemnepaTypy GETOHHOM cmecu B

€CTeCTBEHHbIX YCNOBUAX.

B pa60Te npuBegeHbl MeToAMKa WU pe3ynbTaTbl onpegeneHuA Haya/IbHOM TEMMNEPATYpPbI 6eToHa NAOTUHbI

XyaoHckon MC no cesoHam roaa.

KiroueBsie cmoBa: nnotuHa; 6eToH; HayanbHaa TemnepaTtypa.
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(4629) gx oby 34%; Lmos — 23442 (800 B3L) yx
obyy 0,7 %; dgdos — 16725 (570 @3l) gx oby 0,4%.
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ASSESSMENT OF ENERGY POTENTIAL OF GRAIN CROPS AND LEGUMES RESIDUE OF BIOMASS IN

GEORGIA
G. Arabidze, T. Jishkariani, M. Arabidze

Department of Thermal and Hydro Energy, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: It is necessary to carry-out adequately research on use of the energy potential of biomass in Georgia to
determine constituent and financial base. For the countries oriented on imported energy carrier to develop of bio
energy is very important to provide of energy safety. By use of bioenergy technology significant decrease not only
demands on fossil fuel but hothouse gases, that affects on ecology and environment.

In the article the importance of biomass, as renewable energy source, is shown. The method of grain crops and le-
gumes residue definition of energy potential is discussed. On the base of processing and analysis of the statistical data
for 1998-2006 the assessment of bio potential energy potential of grain crops and legumes residue is made. The re-
sults are presented over regions of the country and variety of cultivated plants. There is determined that annual
amount of residue is about 4-10° GJ. The most singificant quantity is in Kakheti 1298266 GJ (44309 ton of standard
fuel), but among of plants the most energy extracts from grain crop residue 2177890 GJ (74330 tsf).

Key words: biomass; energy potential; calorific value of biomass; residue of biomass.
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YAK 621.1

OUEHKA SHEPTETUMECKOIO NOTEHUMANA BUOMACCHI OTXO40B

3EPHOBbIX N BOBOBbIX KY/IbTYP B IrPY3UU

Apabupgsze I.0., AxxuwKapuanuu T.C., Apabuase M.T.

[lenapTameHT Tenao- M TMOPOIHEPreTUKU, [PY3UHCKMIA TexHuueckuii yHusepcutet, lpysua, 0175, Téunuck, yi.
Kocrasa, 77

Pestome: [nA nNOMHOLEHHOrO WCMOAL30BAHMA 3SHEpPreTMYyeckoro noTeHumMana 6Ouomaccbl HeobxoaMmo
npoBeAeHne 3HauuTeNbHbIX PaboT AnA CO34aHMA KaK 3aKOHOAATENbHOM, Tak U ¢uHaHcoBoW 6asbl. Ona cTpaH,
OPUEHTUPOBAHHBIX Ha MMMOPTUPYEMblE 3SHEPrOHOCUTENMU, PaA3BUTUE OMOIHEPreTUKM ABAAETCA CYLLECTBEHHbIM
yCN0BMEM 3HepreTuyeckon 6esonacHocTu. Ucnonb3oBaHMEM TEXHONOMMU BUO3HEPTreTUKM 3HAUYUTENBHO CHUXKAMOTCA
He TO/NIbKO NOTPebHOCTb B WCKOMNAEeMOM TOMAMBE, HO W KOJIMYECTBO «TEMJIMYHbIX TFa30B», YTO OKasblBaeT
NONOXUTENbHOE B/IMAHME HA OKPYIKAIOLLYIO cpeay.

B paboTe paccMoOTpeHbl acnekTbl MpUMeHeHWs 6uomaccbl Kak Haumbonee 3HAYUTENBHOTO WCTOYHMKA
BO306HOBAAEMOM 3Hepruu. [laHa MeToAMKa OnpeaeneHus 3SHepreTMYeckoro noTeHuMana oTxoAoB 6Huomaccol
3epHOBbIX U 6060BbIX KYAbTYp € y4eTom crieundurmn Mpysun. Mo pesynbTatam 06paboTKM CTaTUCTUUECKUX AAHHbIX 33
1998-2006 rr. gaHa OUEHKa 3HAYEeHWI SHEepPreTMYecKoro MoTeHumMana oTxoAoB H6Momacchl 3epHOBbIX U 6060BbIX
KynbTyp. Pe3ynbTaTbl AaHbl C Y4E€TOM PErMoHanbHOCTU U BWAOB KyAbTyp. YCTaHOBAEHO, YTO cpefHue 3HavyeHuA
eXXerogHblX OTXO40B COCTaBAAKT MPUMEPHO 4-10° rx. Hanbonee 3HaumMTeNbHbIM MOTEHUMANOM MO PEerMoHam
obnapaet Kaxetua - 1298266 rx (44309 TyT), a cpean KynbTyp HaMbONbLUYIO SHEPTMIO MOMKHO U3B/eYb U3 OTX0408B
KYKYpY3bl - 2177890 rx (74330 TyT).

KiroueBsie c1oBa: 6nomacca; sHepreTMyeckuii noTeHUmMan; TeNnNo0TBOPHOCTb BMOMACChI; YCIOBHOE TOM/IMBO.

d9dembgarol momowo 13.05.09
Jo@gdaemos sbsdgdwose 14.06.09
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MAGNETIC - IMPULSE TECHNOLOGICAL AND TESTING SYSTEMS WITH THE REVERSAL SWITCHING

DYNISTORS
Sh. Nemsadze, M. Giuashvili

Department of electroenergetics, electronics and electromechanics, Technical University of Georgia, 77, Kostava str,

Thilisi, 0175, Georgia

Resume: A wide experience of commutation of high-powers by using of semiconductor equipments exists in GTU.
A magnetic-pulse diagnostic unit has been made, that consists of three series connected pulse thyristors TU-3000 and
allows us to commutate the power 9 MVA. The creation of the big area conducting channels in the traditional thyris-
tors and commutation of high-powers are practically impossible.

The significant growth of the power in the semiconductor commutator is possible by using of the reversal switch-
ing dynistor (RSD), that has no control electrode. The latter has been changed by controlling p-n plasma layer. This
layer creates a plasma-conducting channel with the silicon plate area.

The application of RSD allows us to conduct the nearly single-polar pulse current through the inductor, that is es-
pecially important while diagnostic the piezoelectric converters, when the measurement accuracy strongly depends
on the power action duration. The RSD allows also improving the metrological characteristics of the diagnostic

equipment.

Key words: magnetic-pulse technological equipment, thyristor, reversal switching dynistor(RSD), commutator,

spectral density.
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MATHUTHO-UMNY/IbCHbIE TEXHO/TOTMYECKUE U UCNBITATE/IbHBIE CUCTEMBbI C
PEBEPCMBHO BK/TOYAEMbIMU AUHUCTOPAMM

Hemcapse W.A., NTmyawsunn M.A.
JenapTaMeHT 3NeKTPOSHEPTreTUKM, SNEKTPOHUKU W 3SNEKTPOMEXAHUKW, [PY3MHCKUIA TEXHUYECKUA YHUBEPCUTET,
Mpysusa, 0175, Téunucwm, yi. Kocrasa, 77

Pe3tome: B T[py3sMHCKOM TEXHMYECKOM YHMBEPCUTETE HaAKOMJeH O60Nbloi OMbIT KOMMyTauuu 60/bLINX
MOLLHOCTEN MONYNPOBOAHUKOBLIMK Npubopamn. bblna M3rotoBneHa AMArHOCTMYECKas MarHUTHO-UMMYAbCHasA
YCTaHOBKa, KOTOpasa COAEPXKUT TpU MocnenosBateslbHO COeAMHEHHbIX MMMYAbCHbIX Tupuctopa Tmna THU —-3000. B
TMPUCTOPAX C TPAAMUMOHHOM KOMMYyTauMel MPaKTUYEeCKM HEBO3MOMKHO CO34aHMe TOKOMPOBOAALLEro KaHana
60/1bWON NAOWAAN M, CNefoBaTeNbHO, KOMMYTaUMM 6oabwnx mowHocter. C nomowbto PB[, 6e3 ynpasnatooLero
3/1EKTPOZa BO3MOXHO 3HAYMTE/IbHOE YBENMYEHUME KOMMYTUPYEMOW MOLWHOCTU. B PBJ ynpaBasowWmii an1eKTpos,
3aMeHEeH YMNpPaBAfEeMbIM 31EKTPOHHO-AbIPOYHBIM NIAa3MEHHbBIM CNOEM, KOTOPbIV CO343aeTCA B MNOCKOCTU KONEKTOpa
p—n nepexoga. ITOT C/I0M CO34aeT Ma3MeHHbI TOKONPOBOAALLMIA CNON-KaHan € NiOWaabio, PaBHOM njowaam
NOBEPXHOCTU KpemHusA B Nnpubope. Ucnonb3osaHue PBA nogobHO KOMMYTaTOpam € UMNYNbCHBbIMW TUPUCTOPaMM aeT
BO3MOXHOCTb MPOBECTU B KOMMYTAaTOpEe YHUMNOAAPHbBIA UMMYAbCHbIA TOK, YTO OCOBEHHO Ba)XHO NPW AWArHOCTUKe
N3MEPUTENbHbBIX Nbe303/1EKTPUYECKMX NpeobpasoBaTesiel, KOraa TOYHOCTb M3MEPEHWUW 3HAYUTENbHO 33aBUCUT OT
NPOAO/IKUTENIbHOCTA CUIOBOTO BO3AEUCTBUA HA OOBEKT uamepeHun. Wcnonb3osaHue PB KommyTaTopoB B
YyCTaHOBKax MOMMMO POCTa KOMMYTUPYEMOM MOLLHOCTM, [aeT BO3MOXHOCTb YAY4YlIWUTb METPOSOrnyeckue
XapPaKTEPUCTUKM YCTaHOBKMU.

KiroueBrie ciioBa: marHUTHO-MMNYAbCHbIE TEXHONOMMYECKUE YCTAHOBKM; TUPUCTOPbI; PEBEPCUBHO BKAOYaeMble
OUHUCTOPbI; KOMMYTaTOpP; CNEKTPasibHAA NNOTHOCTb.

d9dembgarol mo@Gomo 18.06.09
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25
32
DS
XX
E
S
Q
%)

29



15580)M-3IMEIB0S

30

Ne4 (474), 2009

903 624.131.31

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

SA30LBMIL LO(MBSMO 3(MJFINRISISOL FIRIDBISN dMAHXMIOL LO3IAMAHB( LM

6. Jo®osdgogmo

39000l ©g3s0@sdgbdo, Lodo@mggaml @gdbogado 9bogg@dlodgdo, Lods@mggarm, 0175, mdognolo,

30b@ogsl 77

E-mail: nana_gqitiashvili@yahoo.com

09b09dg: aobbognymos Eylmgmdom hggbo
Jagybolsmgols doenbyg 8303697800 Lagombo 0dols
dglobgd, 09 @s Logomosmm dgegagdo Jmygdsbs
2008 Feool sgg0LEmb mggdo Ggbgm-bsdedmgg-

@eb  bsdbgo®m  ©sdo®Mobldo®mgded  dem@yxmdols
o5dobgli s gbogommy@ bgmdsl.

boggsbdm  Lodygggdo:  Lomdsdo  dmJdgogds;
QEO@AS s Rogby;  dm@dxmdol bygmds; oo

bobdo®o; boswsgol ghHmbos.

1. Igbsgoano
2008 Faools  op30LEmdo  Aylgm-boJs@mggarmls
Lodbgodm  ©sdoMolidoMgdols  dgogas  goMgdmby

doggbgogeo bodomo oo s IAsgomygstos. Fo-
bodgdomg 0bxgm®dszosdo aobboagmos bo@smols
ol 3mbgMgdgemo dbodyg, GmIgenoi Fam@ols ©s
R5960l, boswsyol, BgAEMdgo0ls Jpa®omdols, &y-
bgomogo Ty gool dpgmdsdgmodsby mdols dgwogag-
b0l gom@glo bgao@doyg® bgasgmgbsl sbisbogl.

>0 lgdgemo dmbs3gdgdom, dm@dxmdols bymdsdo
3ohgboao bobd@ols Jobgboo Fgol Logsdo sme-
Lodg 39d®o00l BoBmmdby aobopyydws ©s bo-
Logmabgmm  g9bdaos ©ogsdgs. Hyob  Logsmol
20 gdMdo-oMoOLgomds  GgModm@ools JoMmygm-
@090 ©> booEsa @ 300mdgddbyg, ggmoobsdo-

3900 36Gm3gbgool  gobgoms®gdaby Y dygogme
sobisbgos. @obsdygmgdygaos, @md dgFymgdols ho-
Lobgols o dgdeamdo gosdBoydgdobmgols bgen-
LogBgano gocgdm obgm Ggtodmmogdbg ofdbgds,
OmImgdbo @oModos I3gbsdgygmo bosgodom, dom
9393 9L, mg bogddg gbgds dmoam@osh ©sbs§ gzt g-
b Ggaogxl, bosi gomboygmo s dgFydy-
o 36m3gbgools gobgoms®gdols @oligo aoblsgy-
0@gdom  domoos. sligm  30Mmmdgddo  SBIMLRy-
Ao boangdgdol dgegase To®dmddbogn  bgwo-
3o hodmbowgbls s dofol Lowmdgdo Fyeols
06g8oE@s30sl  dm@ols  s@Olgdygmo  dybgddogo
doansblio dgggmoe 0Mmgggs bgosdod o hodm-
bogbols Lolo®agdbamme. mogol dbMog, hodmbswy-
boli @omEgbmdol bOPSL ©s ol gosdBoygdgost
0ob beggl bobmddogo gHmbool, b@sIFs®Im Jd-

boli ©s IgFgdgmo  30miglgdol  gobgomsmgds,
53  aoblobognggan  3mbydgd e dgdmbgggsdo

3oOEsYgoos. [2].

2. doGomseo bofomo

sdmybggmos  a@dbmds,  Omdgelsg go-
bowo, GmEglsig bobddom InEge  Gyosb g96-
©OMogols  9yu@gd. mdom  godm§gggmds  bobdo@ds
dodomopse  Gyol ol bsfomo gosbswands, G-
dgeroz bmg. Fomggdls o bmeg. odols dmdols
dgooMgmol, 3. guxo®ygmsl bgmdol JoMxggbs
dbomgl. [3]

6935bg @os ggtol jmbGudo 5@bodbogl sendmEgdgm GgdoGmaosl,
bogm 390 — badgol s3gmo GgBoGm@ool Lobmgs®l



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

bobddols  Jgoggo  dmogd  sbos®omgdyeo
BYol godmmdo 300-320 3gJBodl Jmoiogl. oG-
3oGsdodo dgbgboli Bg@mo@Gm@os goEomgbom 9g-
M ©0E0S S (o3 dgRobgdsls Jmombmgl. G
‘dggbgds  bmAxmMI-bodogsgmmol  gOmgbym  3omgyl
(o3P0 HIO0AMA05), 5 bobd@ologsb ©sbosbyg-
gm0 Lodo Lgddmedo gbws aodmgygmm: bm@gmo,
Jaodolbggo o  @ogobo. Lsdgwbogtimw, 3s®gols
BIN0BAMM05bY  obosbgdymo  Gommmdo 10 3g4-
Bl o0 Segds@gde.  L3gEosmoliBgdo  mgaosh,
a0 9gam  bybio  sedoabgs  Igbodargdgenos
dbmame bos@gmod o spgydgols dnbsisgdgdon.

3bmdoenos, @M dm@xmdol Ggaombo  Lodotrm-
ggmbsmgols g3ods@glo  360dgbgermdols Gg@odm-
G005, HMIYE003 Mo gmols bog@ddsgrols bofogros
s dbmgmonls dhsgsamoEbmgsb gJldgdm@ms dog®
‘dgn3obgdgmos  AoymaE  gbogoayg®o, @ol asdm
930D ga0mbgdol  oEymmdols g9adsdo  (Ecoregional
Conservation Plan-ECP) sto0l ‘dg@sbogno.

3obbsboanggemo  Bgdodm@os aodmodmbggs 339
botgyemdol, 3Fg@g9d0l, sdgodogdol, Gg3@ogog-
b0l o 3o@GoMs godmgymo dydydfmg@mgdols gbwg-
dg@o  Lobgbbgomdgdol oo  dMsgemagdmghyg-
dom. gl dBogomaghmgbgds gobdoMmmdgdygemos 0d-
om, Hmd doaxmdol Ggaombo gomyge® gboxge-
Ggeobos oligm domygmydsgoge Ggaombgdls dm-
Aol, Amammo@Ess: jombymo, 3306y sbos, o@sbo,
omdmlogemgm  3oggolios.  dglodsdoliop,  Ggyombo
3°845b0sT0 osEgmo  BgModm@ogdols gdmsgmglo
bofoaoos.

5o gdom o] gbgogdom goggolools ggmlol-
B9dobmgols sdsboliosmgdgen oligm 0dgosm  Lob-
9mdgdl, Gmam@oEss Iyds ©smgo (brown bear),
930m3gmo  gmibggdo  (European lynx), goggobo-
90 ocgdo (Caucasian red deer), o@dhgo (chamois),
Fogo (otter), mgm@gyosbo begol s®fogo (white-
tailed sea-eagle), joggoloyg®o @mdm (Caucasian black
grouse), 3oggobogmo aggmaqbans (Caucasian viper),
3°885b0gMo Lognsdsbeds (Caucasian salamander) o
®odg@ols Msdwgbodg 0dgosmo xodo.

gggms gl Lobgmds  Fomgano  Fogbols gabgd-
3go@os, bo@mm  bmgoghmo  domysbo  3ansbgde-
Ao ISLIGsd0m goesdgbgdols 300bgs dobyaro,
Omamo@Ess: [ogo, a@dganggds  modyds (Bech-

Ne 4 (474), 2009

stein's bat), olisgangmols wopygds @odyds (Wes-
ter, mgm®ggeosbo  bmgol s@Fogo, Foggoloydo
339 gbes,  3oggologmo  Logsdsbp®s s ULbgs
53 gbodg Lobgmde.

dmaxmdols Ggaombols Gyoli I3gbsdgymmdsg
dognbg powomo s dAsgomag@mgsabos. o gog-
O3y gdgmos  d3gbsdgymmdols olgmo odgosmo
x099%0, @mgmaoEss Lmdo (fir), bsdgo (spruce),
omdmlogey®  Foggmmsb  Jgoggmo  godgbs®o
(pine with mixture of oriental beech).

dmAxmdol bgmbdoli  aobbsggm®gdygeao  36odg-
bgemds 0domoi gobolsbmgdgds, @mI oyo bofo-
@mbd®og  dJmoEsgl  dm@xmI-bodsgoygmols  gHmg-
byyaro  3o@gol GgBo@dm@osl, Gmdgamoi Logdome-
do@obm  3Godghoydgool dmmbmgbgdols dglsdsdo-
Lo 1999-2002 (engddo  @os®lps s  gOm-g@mo
30Mgga0s  goggobosdo.  sdo@md, opo  dgodengds
3obgobogrmen  GmameE  gzmmmaogdo  Ggyombols
Lodmegaem  3oM3o. OmamaE dglogsa  bofomdos
>mbodbymo, (o3 oMobogmrgd  db0dgbganmgebo
Logombos  ©obsfgg3mgdnmo  Ggaogxrol Jo®mdgddo
RQIOmogdbby  d3gbsdggeo  Logadol  s@ligomde-
>@5MLgdmbs. Lomsbom  aoobasM0dgdon sy qbo-
0o, MM RgAHmogbols dgosdgdon 306y ©sb-

Gogmdols (a =20+ 250) OMLs3 3o, dodggeo

RgOEM0l JEa®smdol 3mgno3ogbdo (K) ghmbyg
bogangdos,  Go3  IgFydol  aobgomsdigdols  oy-
3o gogeo  Fobsdomdss.  dgmeég  db@og, IiEgbs-
g0 bogsmol, aoblsgymmgdomn Fyol di3gbodyg-
Peomdol  s@bgdmdol  dgdmbgggeodo, dpy@mswmdols
3M9803096(0 9Ol smgds@gos s myPbesz domes-
o EsbGo@mdolol (o =30+50") ggdomdo LFo
bdogy@ Jpamdo®gmdsls 0bs®hybgdl.

0039996300 gm@mdsbogs  mgogrbsmanog
slobogl, 09 Gomegh bogogomm dpamdsmgmdsdo
o>mdmbbes dmdxmdol bgmbdols Gyosbo ggHMbgbdo
dol gdegy, G553  yohgboads  bobdo@ds  d3g9be-
gm0 Logsdo dodggligosbose dmlidm [4].

0530bmagoe 3bowos, MM Sdygodo dspsma @o-
M909agdols bogBdoao BgMo@dmmos, Gmeglsg 0yo
smdmhbgds  aoygmgomolfobgdgaro,  LgHombymo
Logg@mbols Fobsdyg, Logtmsdmmolm  m@ysbobsio-
900l aoblisggmagdym  gg@omgdsl  Loko®mgol.

30cxmdol bgmdol Gyoo ©sBSGRMO GgHmdgdo bsbd@ol gshgbsdwy

g
e
%
<
&
S)
=
3

31



15580)M-3IMEIB0S

32

Ne4 (474), 2009

bsbddol 3oGggeno ggés

bobd@ol  dggao  dwog®  sboMog gdyeo
Fomgg@o-sdols Lg@mdo gobobogngds @mymes
dognbg  domogmo @woMgdygargdol woEymo  FgHo-
BM®0s, Gmdgmoi balosmpgds dgdogyo msgoly-
59H969d00m:

- dmoEogl  gmmdsgygdo, Agyombsgydo s
9omgbyao  3609gbgenmdols  domI@sgsemegdmgby-
55l (9bpgdydo s aoJdmdol  do@sl  doliyeno
Lobgmdgdo);

- d60dgbgenrmgobos Lobdgaro Fymgdol @glym-
Lgdol ©o3gol s bosspaols ghmbool msgowsb
530 gd0l mgoebsb@oliom;

- oMol spaommd®ogo  dmlobengmdol  Lalo-
3amGabmm g9bjiools syEoggdgeo yomgdm;

- Vo@dmopagbl  9dbodgbgenmgebgl  s@goels
Lodo®mggmml Gg3@9sGogee bmbgdls ‘dmmols;

- aoblbsbognggano  Bg@Modm@os s@ols d9Rg64-
o bmbs bgdgol bsg@mdoenls s dmdxmd-bo@e-
3o9ols ghmgbye 3s®3l dm@ol [1].

3. ©sobggbs

3oboadgdgmo  Bgol  bogsdols  3oMgobogan
doamdomgmdodog  swEagbsls  smgyao, dglsdgnms
sbggao Fergdo @slidodogl. gl bodbogl, Gmd o9
bbols  aobdogenmdsdo  bgdmm  bobligbgdo  Lsdodo
39M©0bs30 300 3OmEglgdols aobgomsmgdols bgen-
‘dgddengemo  d9b96M0g0  BoJBHmdgdo  S@o  0s@lig-
b0, oMobogargd  jMoBoggmo  dpamdsmgmds o]d-

UDC 624.131.31

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

3txmdol bgmdol gosdfgsdo gghomdgdo

696>  bos@saol  bogmgogdgdobmsb  sgogdodgdon.
bobdodo  dbmarme  dofols bgdme o dmdgogdl,
030 boswaydo  3OGIESS 3@ g9ae  Loed-
d990g. odols g58m, boswsydo Bodwobstiy ©s dobo
996Jombodgdobsmgols  syEoegdgeo  dogBHmdo-
M@eyoP0o 3Om3gbgoo Fyogds. Ggol ©s dpgmmls
‘dgbobodbogo, bgelog@gano boswsgo  aodmgo@ e
s 2odmdfged dolow 0]3gge, MmIgandoi Iigbe-
Aol holiobgs-aobgomamgdols dglodangdenmds  3God-
B o 5Algdmdl s dobo smpygbs dognhy
‘oG ggeo 390139JBogos.

0BG IO

L. sdmbs@owo 0bdgdhbgBowsb Forest Fire in Borjo-
mi-Kharagauli Nacional Park. www.cenn.org. Tbilisi,
2008.

2. Jlomtamze B.JI. MmxeHepHass reojorusi (MHXKEHep-
Has reoauHamuka) JI.: Henpa. Jlenunrpaackoe oOT-
nenenne, 1977.

3. N. Zazanashvili. Information on Forest Fire in Borjo-
mi region. WWF, Thilisi, 2008

4. bgoswsdg . odosdgoao 3, dodwsdmgs .
dmoob Gggombgddo  Ggols glolgdm k@ol bg-
30380 gbs 39F9Mgmo 3GmEgbol s@dg@s-gobgomes-
0905bg.  mdoaolo:  Bgdbogy®o  gboggdlodgdo,
2001.

RESULTS OF AUGUST MILITARY ACTIONS IN BORJOMI HEALTH-RESORT ZONE

N. Kitiashvili

Geological Department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the very burning and painful for our country question about the grave results on
beautiful and unique Borjomi of militar confrontation gorge between Russia and Georgia in August of 2009 year.

Key words: military action; flora and fauna; Borjomi gorge; conflagration; soil erosion.
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NOCNEACTBUA ABIYCTOBCKUX BOEHHbIX AEMCTBUA B KYPOPTHOM 30HE BOPXXOMMU
Kutnawsunum H.3.
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REMEDIATION OF THE ,,BAD-LANDS” BY NATURAL MATERIALS
T. Jikia, Sh. Chikhradze, R. Chikhradze, S. Stambolishvili

Geological Department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Among the existed methods of remediation of polluted territories phytoremediation is most safety and
inexpensive method. Phytoremediation has great advantage, that purification of polluted lands occurs in Situ. Authors
suggest previous processing of polluted lands by biosorbent, which represents mixture of rocks and developed in
Georgia minerals with microorganism’s culture possesssing properties of strong detoxication.

Key words: phytoremediation, polluted territory, sorbents, biosorbents, phytoextraction, absorption.
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PEMEAUALUNA 3ATPASHEHHDbIX TEPPUTOPUI ECTECTBEHHbIMU MATEPUANTAMMU

Dxxunkna T.P., YUnxpapgaze LL.N., Yuxpaase P.U., Cramb6oanwsunun C.0x.

leonornyeckuii genaptameHt, [PYy3MHCKMIA TeXHUYecKuii yHusepcuTeT, Mpy3ua, 0175, Téunucw, yi. Kocrasa, 77
Pe3slome: Cpean cyliecTBYIOLWMX METOL0B OYMCTKM 3arpAsHEeHHbIX TEPPUTOPUIA 3KONOTMYecKn BesonacHbim M

JelweBblM MeTogoM fBfseTca ¢utopemeanaumsa. dutopemesmauma MmeeT 60/blIOE NMPEUMYLLECTBO B TOM, YTO

OYMCTKA 3arpAsHEHHbIX 3emMesnb npoucxoamt in Situ. Mpepnaraetca npegBapuTenbHaa 06paboTKa 3arpsAsHEHHbIX

3emenb 6MocopbeHTOM, KOTOPLIM NpeacTaBaseT coboi cmecb roOpHbIX MOPOA U MUHEPaNoB, AobbiBaeMblx B Ipy3un, n

LITAMMOB MUKPOOPraHM3MoB, 0613 43at0LLNX CBOMCTBOM CU/IbHOW AETOKCUKALMMK.

Kiouessie cimoBa: dutopemeanaums; sarpasHeHHas Tepputopus; copbeHTbl; BuocopbeHTbl; GUTOIKCTPaKLMS;

abcopbums.
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UDC 553.535:622.784

ABOUT POSSIBILITY OF USE OF HYDROPHOBIC PERLITE SATURATED WITH MINERAL OIL IN THE
FORM OF THE ADDITIVE IN THE ROAD CONCRETE MIX

L. Makharadze*, E. Shapakidze*, G. Mchedlishvili**, G. Taturashvili***, M. Brokishvili*

* - Caucasian Alexander Tvalchrelidze Institite of Mineral Resources, 85, Paliashvili str, Thilisi, 0162, Georgia,

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

*** _ Comp. “Magistrale”, 71, Kostava str, Thilisi, 0175, Georgia

Resume: On current technology in a cold asphalti concrete the liquid, or the diluted viscous bitumen, as a bonding
agent is used. For cutback bitumen preparation viscous bitumen is diluted with kerosene or various fractions of oil.

Because of sharp deficiency of petrocontaining bitumen in a modern road making, we offer a new sort of the
bonding additive.

Use possibility in a road making, as a cold asphalt concrete connecting by production —the thermochemicaly mod-
ified, hydrophobic perlite permeated with mineral oil (petroperlite), received after cleanout of the objects polluted by
oil is shown. It is necessary to notice, that reception of a sorbent from perlite of the Paravany deposit - is ecologically
safe.

The optimum quantity of petroperlite in a cold asphaltic concrete which makes 1 - 1.5 % is positioned.

It is shown, that at use of the yielded quantity of the additive, physical-mechanical properties of a cold asphaltic
concrete completely correspond to standard requirements.

Petroperlite used as technological withdrawal, simplifies existing technology, yields economic benefit.

Key words: sorbent; perlite; modify; hydrophobization; petroperlite; asphalt concrete; additive; plastification.

YAK 553.535:622.784

O BO3MOXHOCTU UCNONb30OBAHUA HACBILWWEHHOIO HEGTENPOAYKTAMMU
rMaPO®OBHOIO NEPJIUTA B BUAE OOBABKU B ACOPA/IbTOBETOHHYIO CMECH
Maxapagse /1. B.,* Llanakuase E.B.,* Mueganwsuau I.C.,** Tarypawsuam I.T., ***

Bpokuwsuam M.O.*

* - KaBKa3CKUI MHCTUTYT MMHEPAsIbHOTO CbipbA AnekcaHapa Teanupenuase, Mpysus, 0162, Tounuck, ya. Nanvawsnnm,
85

** - lenapTaMeHT XMMUYECKON U BMONOrMYECcKolr TeEXHONOTUIA, TPY3NHCKUI TEXHUYECKUIA yHUBepcuTeT, Mpysua, 0175,
Tébunuck, yr. Kocrasa, 77

*** - 000 HayuHo-uccneposatenbckoe npeanpuatne “Maructpans”, Fpysua, 0175, Téunucy, yi. Kocrasa, 71

Pe3tome: Mo HbiHE AeicTBYIOLWEN TEXHOIOTMM B XON0AHOM achanbToBeTOHE CBA3YIOLMM UCMONb3YETC HKULKNUIA
UAN pa3baBneHHbI BA3KUIA BUTYM. [nA NPUroTOBAEHUA KUAKOTO BUTYyMa BA3KUI BUTYM pa3baBnseTcs KepoCMHOM
WAW PasAUYHbBIMU dpaKkLMAMUN HedTH.

M3-3a octporo geduunta HedTecopeprkalero 6UTYMma B COBPEMEHHOM AO0POXKHOM CTPOUTE/NIbCTBE, HAMU Npesa-
NIOXKEeH HOBbIM BUA, cBA3ytowel AobaBKu.

MoKa3aHa BO3MOMHOCTb MCMO/Ib30BAaHWA B LOPOXKHOM CTPOUTE/NLCTBE, B Ka4eCTBE CBA3YHOLLEro Npu NPon3BoacTee
xonogHoro achanbTobeToHa - TEPMOXMMUYECKM MoAMdULMPOBAHHOrO, rmapodobHoro nepavTa, MPOMUTAHHOTO
HedTenpoaykTamu (HedbTenepauT), MNOAYYEHHOrO MOCNE OYMCTKM 3arpAsHeHHblx HedTblo ob6bekToB. Chneayet
OTMETUTb, YTO NoydeHMe copbeHTa 13 nepamTa MapaBaHCKOro MeCTOPOXKAEHMA IKONOTMYECcKM Be3onacHo.

YCTaHOB/IEHO ONTMMA/IbHOE KOMMYECTBO HedTenepsuTa B XonogHom acdanbtobeToHe, KOTopoe cocTaBnseT 1 —
1.5 %.

MoKa3aHo,4TO NPWU UCMONb30BaHMM LAHHOFO Konuyectsa A06aBKM, GU3MKO-MeXxaHUYECKME CBOMCTBA XO/I0A4HOIO
acoanbTobETOHA NONHOCTHIO COOTBETCTBYIOT TPEOOBAHMAM CTaHAAPTA.

Mcnonb3oBaHne HedTenepnauta, Kak TEXHONOrMYECKOro OTXOZa, YNPOLLAeT CYLEeCTBYHOLWY TEXHO/OMMI0, AaeT
3KOHOMMYeECKU 3 deKT.

KitoueBsie cioBa: copbeHt; nepaut; moanduumposaHue; ruapodobusaums; HedTenepauT; achanbTobeToH;
nobaska; nnactudpuumpoBaHme.
d9dembgarol ms@Gowo 25.05.09
domgdaaos obsdgdoowe 16.07.09
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Lol gdsdo Mg-C 3bmdognos goddowol m@o Lo-
bgmds: Mg,Cs (42,56% C) s MgC; (49,69% C) [3, 4].
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©ols bogoedo 500°C-dpg gobydgdolisl dgboden gdg-

o> MgCy-li dowgds [4 — 6], Gmdgamoi dgdpgmdo
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MgC, S Mg,C; + C. (N
MgC,-b odgms bpgds 600°C  {g9d3g@s@g@sby.
740-760°C 393390 o@g@olsl MgCs 0dangds s@m-
9@ dopboydow s bobTo@do@ag:
Mg,C; =2Mg + 3C. (2)
30609930l goddowol Mg,Cs Fyoemmsb @gsiio-
o>do gbganolsols FomddmJdbgods dgmomsigdoegbo
(semogengbo) [4, 7, 8]:
Mg,C; + 4H,0 = 2Mg(OH), + C;H,, 3)
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ubDC621.1

RESEARCH OF KINETICS OF MAGNESIUM CARBIDE FORMATION IN THE ENVIRONMENT OF
HYDROCARBON
R. Gvetadze, N. Khidasheli, G. Beradze, N. Mkalavisvili, L. Shainidze

Department of metallurgy, material science and metal treatment, Technical University of Georgia, 77, Kostava str, Thi-
lisi, 0175, Georgia

Resume: There was studied production possibility and the process kinetics of magnesium intermediate product,
magnesium carbide. Formation of magnesium carbide and its further decomposition at high temperatures provide a
smooth invasion of magnesium in the melt, which results in the increase of magnesium recovery rate during modifica-
tion of the cast iron.

There is established, that the delay of magnesium in the environment of hydrocarbons at 7000C is an efficient
technique for the carbide formation. For full carbonization of magnesium, 1.5 — 2 minutes are required, and alteration
of this parameter may be achieved by variation of magnesium particles’ dispersibility rate.

Key words: kinetics; magnesium; magnesium carbide; cast iron; hydrocarbon; modify; spheroidal graphite.

VK 621.1
WUCCNEQOBAHUE KNHETUKU MPOLIECCA OBPA3OBAHUA KAPBEUAA MATHUA

IeBetapgse P.I., Xugawenu H.3., bepaase I'.B., Mkanasuwsuan H.J/1., LUanHngse J1.U.
JenapTameHT MeTannypruum, matepuanoseneHua n obpaboTkn meTannos, MPY3UHCKUIA TEXHUYECKUA YHUBEPCUTET,
lpysusa, 0175, Téunucwm, yi. Kocrasa, 77

Pe3tome: Bbiiv M3yyeHbl BO3MOXHOCTb M KMHETUKA MOMYYEHMA MPOMENKYTOYHOIO NPOAYKTa MarHus — Kapbuaa
MmarHua. O6pasoBaHWe Kapbuaa MarHua M ero nocsreayloliee paspylweHve npu moavduUMpOBaHWKM Nog BO3-
OeNCTBMEM BbICOKOW TemnepaTypbl obecneunsatoT NNaBHbIN Nepexos MarHua B YyryH, CnefoBaTeNbHO, MOBbIWEHME
CTeneHu YCBOEHMA MarHums.

YCTaHOBNEHO, UYTO BblAepXKKa MarHua B cpeae yrnesoaopoaos npu temnepatype 7009C asnsetca apdeKTUBHbIM
cnocobom nosiydeHua Kapbuaa. Ans nonHon Kapbuamsauum Heobxogmmo 1,5 — 2 MWH, M 3TOT NOKasaTenb pery-
NMpyeTca N3mMeHeHnem CTeneHun AMCNepCcHOCTN MarHma.

KimoueBbie cI0Ba: KMHETHKA; MAarHMif; KapOMIbBI MarHWs;, YyI'YH; YIJIEBOAOPOM; 06paGoTKa MarHueM; cepou-
JaJbHBINA TpaduT.
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Resume: There is considered the modernized variant of machine and new construction of mechanism for giving of
billet for radial forging longitudinal axis symmetrical details with difficult configuration of internal surface ,among
them billets with internal screw and helical slots .Using of this machine in manufacture allows to make longitudinal
axis symmetrical details with difficult configuration of internal surface with minimum loss of metal.

Key words: axis symmetrical detail; spline; cutting; radial forging.
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COBEPLLUEHCTBOBAHME OGOPYZIOBAHUA ANA PAAUA/IBHON KOBKW 3ATOTOBOK

CNIOXXHON KOH®UTYPALIUU

Me6oHusa C.A., Mukaytagse M.M., KukHaase H.T.

JenapTameHT maTepuanoBegeHns n o6paboTku maTtepunanos, FPy3MHCKUIA TEXHUYECKUIA YHUBepcuTeT, Mpysusa, 0175,

Tébunuck, yn. Kocrasa, 77

Pe3lome: PaccmoTpeHbl MOZEPHM3UPOBAHHbLIA BapuaHT MalUMHbI M HOBas KOHCTPYKUMA MexaHM3ma nojauu
3aroTOBKM AN1A paguasibHOM KOBKM AJIMHHOMEPHbIX OCECMMMETPUYHbIX AeTaner CO CAOXKHOM KoHburypaumen
BHYTPEHHel NOBEPXHOCTM, B TOM YMC/Ie 3aroTOBOK C BHYTPEHHEW HApPe3KOW W CNMpanbHbIMU WAnuamun. Ucnonb-
30BaHME MallWHbl B NPOU3BOACTBE MO3BOJIUT MOAYYaTb AJMHHOMEPHbIE OCECMMMETPUYHbIE AETaNn CO CNOXKHOM
KOHdUrypaumel BHyTpeHHEN NOBEPXHOCTM C MMHUMANbHbIMM NOTEPAMM MeTaNNa.

Kitouessie ciosa: OCeCMMMETPUYHAA AeTanb,; Wanua,; Hape3Kka; pagnaibHaAa KOBKa.
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UDC 681.3:629
COMPUTER MODELLING AND MODERN ASPECTS OF SOCIOLOGY

I. Abuladze, V. Tzverava, N. Kanchaveli
Department of organizational management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: In the work the attention is paid to the actuality of application of modelling tracts in sociological re-
searches. The branch of modelling is less developed in sociological researches. There is proposed from one side the
identification of features of sociological society and on the other hand — analysis of modern modelling theory, the aim
of which is to form the features determining the application questions of modelling existing apparatus and its expan-
sion. There is carried out the analysis and there are selected computer modeling classification criterions of sociological
processes.
Key words: Computer modelling; model; sociology; artificial society.

YOK 681.3:629
KOMMbOTEPHOE MOAE/TUPOBAHUE U COBPEMEHHbIE ACNEKTbI COLMOJ1I0TMA
Abynapse W. b., Lipepasa B.A., KaHuasenu H.Ox.

[lenapTamMeHT OpraH13aLMOHHOrO ynpasaeHna, IPy3NHCKNIA TexHuYecknin yHuusepcuteT, Ipysua, 0175, Téunaucnk, yir.
Kocrasa, 77

Pe3tome: B ob6wux 4yepTax BblgeNeHa aKTya/lbHOCTb MCMOMb30BAHWA TPaKTa MoOAEeNel B COLMONOrMYECKUX
uccnefoBaHusaxX. B coumanbHbix MccneaoBaHMAx obnacTb MOAENMPOBaHMA MeHee pa3BuTa. lMpegnorkeHHas pabota
COeAMHAET, C OLHOM CTOPOHbI, NAEHTUGUKALMNIO, CBOMCTBEHHYIO AR XapaKTepHbIX YepT COLMONOTMYECKMX HAYK, a C
LpYroli CTOPOHbI - aHa/IN3 TEOPUM COBPEMEHHOTO MOAENMPOBAHMUA, LLe/Ibl0 KOTOPOro ABaseTca GopmynmpoBaHme Tex
CBOMCTBEHHbIX XapaKTepHbIX YepT, KOTOpble B COLMOJIONMYECKOW HayKe [ONXKHbl OnpefensTb BOMPOCHI
MCNONb30BaHUA CYLLECTBYIOLLEro annapata MoOAe/IMPOBAHNA MU €ro pacLiupeHus.

MpoBeneH aHanM3 M nofobpaHbl KpUTEPUU KNAcCMUKALUM KOMMbIOTEPHOTO MOAENNPOBAHMA COLMASBHbIX
npoL.eccos.

Kirtouessie ciioBa: komnbloTepHoe MoAeAMPOBaHNE; MOAENb; COLMONOIUA; CKYCCTBEHHOE 06LLecTBO.
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DETERMINATION OF ACTUAL VALUES OF PASSENGER STREAMS
IN MUNICIPAL PASSENGER TRAFFIC CIRCUIT WITH USING OF THE INFORMATION TECHNOLOGIES

I. Abuladze, V. Tzverava

Department of organizational management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: There is proposed the methods of determination of passenger flows actual value in municipal passenger
transport circuit based on researches to be carried out for getting general picture about actual values of transport and
passenger streams, which is conditioned by the accuracy of the picture subjected to the requirements of the existing
situation and actually with the selection of researches — test measures, carried out with consideration of test charac-
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ter and the existing possibilities, while the processing of the obtained results is done according the minimum of result-
ing indices.

There is proposed to use contemporary technologies and control systems for effective realization of the men-
tioned processes.

Key words: information technologies; control systems; municipal transport; passenger streams; road-transport
circuit.

YK 681.3:629
ONPEAENEHUE ®AKTUYECKMUX 3HAYEHUI NACCAXKUPOMNOTOKOB B CETU
MYHULUNANTBHOIO NACCAXUPCKOIo TPAHCMOPTA NOCPEACTBOM UCIMOJ/Ib3OBAHUA
MHOOPMALMOHHbIX TEXHONIOTUN
Abynapse WU.b., LiBepaBa B.A.
[lenapTamMeHT OpraH13aLUMOHHOrO ynpasaeHna, IPy3NHCKNI TexHUYecknin yHusepcuteT, Ipysua, 0175, Téunaucnk, yir.
Koctasa, 77

Pe3slome: [pepnoxeHa meToamMKa onpegeneHus ¢GakTUUECKUMX 3HAYeHWM CYLLEecTBYHOWMX HA CeTM MyHU-
LMNANbHOTO NACCAa*KMPCKOFO TPAHCMOPTa MacCaXMPOMOTOKOB, OCHOBAHHAsA HA peasbHbIX BelMYMHaAX MOTOKA.
UccnepoBaHna MNpoBOAMAUCH C LENblO MOAyvYeHUA obuelt KapTMHbl O MACcCa*KMPOMOTOKax, YTO 06ycnoBAEHO
33aBUCMMOCTBIO TOYHOCTM CYLLECTBYIOLLErO MONOXEHUA TpebyemMol KapTUHbl C PeasbHOCTbIO, C YYETOM OMbITHOIO
XapaKkTepa W3MEpeHW W CYLLEeCTBYIOLWMX peasibHbIX BO3MOXHOCTEN, BblOOPOUYHO-KOHTPO/bHbBIX W3MEPEHUN
NPOBeAEHHbIX WCCNefOoBaHUM, a 06paboTKa NOJyYeHHbIX Pe3yaAbTaToB MPOM3BOAMTCA NO MUHUMYMY pesy/b-
TaTMpylowmux nokasateneit. C uenvto 6onee 3pHEKTUBHOrO ynpas/eHMA YKasaHHbIMK MpoOLEeccaMn NpeasoKeHo
MCMO/Ib30BaHME COBPEMEHHbIX MHPOPMALMOHHbLIX TEXHONOMUI U CUCTEM YNPABIEHUA.

KiroueBrie ciioBa: uHbOpmaLMOHHbIE TEXHONOrMM; CUCTEMbI YNPaBAEHWA; MYHMLMNANbHbLIA TPaHCNOPT;
naccaxKMponoTOKN; AOPONKHO-TPAHCNOPTHAA CETb.
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UDC 62-5
UTILIZATION OF COMPUTER INTEGRATED MANAGEMENT SYSTEM IN MELIORATION SYSTEM
K. Kamkamidze, I. Gabrichidze, V. Tatarishvili, V. Gabrichidze

Computer Engineering Department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is developed absorption method of naturally warmed water from water wall surface for Georgian
melioration system. For this purpose warmed water absorption building and equipment structure has been worked
out, with the help of which, water delivered in irrigation system can be used for multipurpose utilization: it will pass
through hydro power and then in irrigation canal, where micro-hydro powers are installed. Thus it is possible to gen-
erate electric power and also in the same time — irrigate fields. Implementation of this complicated process will be
available with help of computer management system. Irrigation of the fields with naturally warmed water from water
reservoir will significantly increase the crop capacity of the fields.

Key words: system; micro HES (micro-hidroelectric station), reservoir; crops; crop; lodding.

YAK 62-5
MCNOIb3OBAHUE KOMNAEKCHOM KOMMbIOTEPHOM CUCTEMbI YNPABNEHUA
B MEI'IMOPALI,I/IOHHOﬁ CUCTEME
Kamkamupgse K.H., Fabpnunase 10.4., Tatapuwsunm B.M., labpnunase B.A.
[lenapTaMeHT KOMMbIOTEPHON WHXeHepun, [PY3SUHCKUIA TexHu4Yeckui yHusepcuTeT, [pysua, 0175, Tbunucu, yi.
Kocrasa, 77
Pe3tome: [1na menvopaumoHHOM cuctemsl Fpy3umn paspaboTaH MeToh BCACbiBAaHUA C 3epKasibHOM MOBEPXHOCTU
BOAOXPaHU/IULW, W BOJOEMOB ECTECTBEHHO HarpeTtoi BoAbl. [AA 3TOro NpeanoKeHa KOHCTPyKuMA OTBopHO-
BCACbIBAIOLLEro YCTPOMCTBA TEMIOW (HAarpeTon) BoAbl, C MOMOLLbIO KOTOPOW NOAAHHAA B OPOCUTE/IbHYIO CUCTEMY BOAA
MOMKeT 6biTb MCNONb30BaHA KOMMIEKCHO. Boga npoiget yepes MIC, 3aTem nonagaeT B OPOCUTENIbHBIN KaHa.d, B
KOTOPOM BCTPOEHbl MUKPOIIC-bl. TaKMM 06pa3om, BO3MOXKHbI BbIpabOTKa 3/1E€KTPO3HEPIMM 1 NapanieslbHO NoJIMBKa
HacaxgeHui. OcywecTBNieHNe 3TOro C/IOXKHOro npouecca 6yAeT BbIMOJHEHO C MOMOLLbIO KOMMbIOTEPHOW CUCTEMBI
ynpasfieHus.
MonvBKa HacaXKAEeHUI ecTecTBEHHO HarpeTol BOAOM 3HAUNTENIbHO NOBbLICUT YPOXKa OPOCUTEIbHOW NOWAAM.
Kimouessie ciroBa: cuctema; mmkpol 3C-bl; BOAOXPaHUAMLE; NOCEBbI; ypOXKaii; HarpysKa.
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L2 o JHmdgdo

s2

5D

=2 | P N q t 4 t 5 A B
1 0.80 28 0.0244 0 56 140 040 0.373 0.783
2 0.82 26 1.0263 0 52 130 041 0.689 0.802
3 0.84 24 0.0285 0 48 120 042 0.706 0.822
4 0.86 22 0.0310 0 44 110 043 0.723 0.842
5 0.88 20 0.0341 0 40 100 044 0.740 0.861
6 0.90 18 0.0378 0 36 90 045 0.757 0.881
7 092 16 0.0424 0 32 80 046 0.773 0.900
8 0.94 14 0.0483 0 28 70 047 0.790 0.920
9 0.96 12 0.0561 0 24 60 048 0.807 0.939
10 0.98 10 0.0670 0 20 50 049 0.824 0.959
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1. Y3opsl cummerpun / Ilox pen. Ix. drnexka. M. MaTEMaTHYECKOM MOJENU CIOXHBIX CHCTEM B Tep-
Mup, 1980. MHHaX  OINEpAaIlMOHHBIX  W300pakeHuil//Georgian
2. Beinp I'. Cummerpusa. M.: Hayka, 1988. Tngineering News, Ne3. 1999.
3. Kommoropoe A. H. Marematnka B ee ucropuuec-  11. Uxammze H.3. CramuoHapHBIE XapakTEPUCTHUKH OYe-
koM passutii. M. Hayka, 1991 peneil B cHCTEMaX C TUIEPIPIAHTOBCKAMHU BXO-
4. Ypmanues 1O. A. Cummerpusi mpuUpOABI M MPHPO- namu // mxenepHsle HoBOCTH I'py3um Ne3, 1999.
na cummetpud. M.Mpicis,1994, 12. Uxaumze H3., Cuxapymume JLU., VYceHamBumm

5. Hata M. On the Structure of Self-Similar Sets. Japan
Journal of Applied Mathematics 30:713-747. 1981.

6. Bedford T. Dimensin and Dynamics for Fraktal Re-
current Sets. Jurnal of the London Mathematical So-

HB. K Bompocy wuccinenoBaHus OIHOW MOJENU
oOciyxuBaHus ¥ HaleKHOCTH. CHCTEeMHBIE IPOO-
JIEMBl Ka4ecTBa, MaTEMATHYECKOIO MOJECIUPOBAHHUS

ciety. (2) 33:89-100.1986. u uHGOpMAUMOHHBIX TexHojorui. Yacte 7. Moc-
7. Cenos JLU. Metonsl momoOus KU pPa3sMEPHOCTH B kBa-Coun, 2000.

Mexanuke. 9-oe m3a. M., 1981. 13. Uxaumze H.3., Xypomsze P.A., HaukeBuss HIII. He-
8. KakybaBa P.B. Xypomse P.A. BeposrHocTHEII KOTOpbIE  HOBBIE TOAXOAbI K  MOJEIMPOBAHUIO

aHaIM3 HPOCTOH IyOIMPOBAHHOW CHCTEMBI C BOC- TeXHU4eCKUX cucteM. CHUCTEMHbIE MPOOJIEeMbl Kadec-

cTaHoBleHUEM M repekimodeHueM//AuT Ne9,2000. TBA, MATEMATHYECKOr0 MOJICINPOBAHMS, MH(POPMALIH-

9. Mukame W.C., Uxamme H.3. Anmpoxcumanuon-
HBI TOJXOJ K ITIOCTPOCHHIO MaTeMaTHYecKOH Mo-
nenu cioxHbeIX cucteM // CO. tpymo «MHTenek-
iy, Ne3. TOwmucu, 1998.

OHHBIX, O3JICKTPOHHBIX W JIa3€pPHBIX TEXHOJIOTHH //
Marepuansl MeXayHapoAHBIX KoHpepeHuumii u Poc-
CUMCKOM HayyHOM mikosibl. MockBa: Paguo u
Css13p, 2002.

UDC 62-5
SOME METHODS OF SIMILARITY THEORY IN SYSTEM ANALYSIS PROBLEMS
N. Chkhaidze, M. Kurkhuli, I. Iremadze

Depertment of computer systems and networks, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: There are considered the issues of using the methods of similarity theory in various problems of system
analysis. Similarity theory has several aspects of data accessing and generalization, which concerns the properties of
complex systems with consideration of analogs and physical phenomena results.
Similarity theory is the basis of control problems technical solution in the process of systems methods construction.
As an example here are given the possibilities of using similarity theory principles and methods for solution of qual-
ity control specific problems with consideration of stochastic factors and connected reliability problems based on sto-
chastic similarity principles are considered.
Key words: similarity; reliability; refusal invariantness; determined; stochastic.

YK 62-5
HEKOTOPbIE METOAbl TEOPUU NOAOBUA B SAAAYAX CUCTEMHOIO AHAJIU3A
Yxamnpase H.3., Kypxynu M.T., Upemaase U.3.

JenapTameHT KOMMNbIOTEPHbIX CUCTEM U ceTel, TPY3UHCKUIN TeXHUYeCcKnin yHusepcuteT, Ipysus, 0175, Téunucn,
yz. Kocrasa, 77

Pe3lome: PaboTa noceslleHa NPUMEHEHUIO METOLO0B Teopuu Noaobus B Pas/iMYHbIX 33aJayvax CUCTEMHOro
aHanu3a.

Teopua nogobua MMeeT HECKONbKO acneKToB noaydvyeHua M ob6o6LlieHns MHPopmaLMM O CBOWMCTBAX COMKHbIX
CUCTEM NO pe3yabTaTaM aHaNoros U GU3NYECKUX ABNEHUN.

Teopus nopobua aBnAeTcA OCHOBOM ANA NOCTPOEHUA CUCTEMHbLIX METOA0B 0OOCHOBAHUA TEXHUYECKUX pPeLLEHWUI
3ala4 ynpasfieHua.

B paboTe npeanaratoTca NPUHLMMBI U METOAbI TEOPUM NOAOOUA ANA PELIeHUA KOHKPETHbIX 3a4a4y ynpasieHus
KauyecTBOM C YYETOM CTOXaCTUYECKUX GAKTOPOB M 33434 HAaLEeXKHOCTM Ha OCHOBE CTOXacTUYECKOro nogobums.

Kirouessie ciosa: I'IOLI,06VI€; HaOeXHOCTb, OTKa3; UHBAPUAHTHOCTb; AeTepMVIHVIpOBaHHbIﬁ; CTOXaCTUYECKMUN.
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do@dmoiol 30z LE®oJmbls

LS I-L ‘dM(M3950 — TRANSACTIONS OF TUG — TPYAbI ITY

411 4 025 2

S, =4, 1 0,5

4, 1 8

A, 1
‘dggo00bmm  g9d@ma0 a’ =(2;0,58;1) o do-
gobobmm  dobo  bm@dodgds.  Gopaob  2+0,5+

+8+1=11,5, sdo@md A4,,4,,4;,4, mdogd®gool Fmbo-
00 39J@mA0 0dbgds
a =(0,17;0,043;0,69;0,09).
o3 39J@mEA0l  mobobdoE, ™dogHgdol  Lod-
o3 9bg 2oblabegdygamos Y3ods@glmdol dgo-
M0 dobostgaro Jodotmgds = - Ay =4 - A, - 4,.

ddogom 30@g00930sbo Joboows@dgdol Gobgodgds
gndgom, xeX ={x,X,,...X,} JobgyeLdo Im-

bofoag  3obpos@gool  Loldygamo  Loddogags,
bogoo  fi, f,.n f, - 3g6dem 3Godg@oygdgdos, GmI-
@gdomo3z  3ogdlgdbm  3obpos@gol. ©oglgom
odmaobs: X Loddsgmosh sgo®homo  yggmmsaby
Lo739mglem  3obwops@o, oby obgmo, GmIgelss
9J69%> 4g9e0obg o Jlodoarymo dgagoligds yggems
JioLores S 3008900300, FoTobo@sdy,  ag0J3l
dO 535 3M0@ 9M 09930560 53m306s

) = ([, fo,(x),e0s £, (x))  —> max. @®)

30Mgga Moydo, gobomygggos, myg @oli bodbogls
330d0bsizools (8) sdmsbosb aodmdwobomyg Loy-
39mgbm  gobpos@o d@Msgsmo  3GHodgHoydols dgd-
nbgggsdo. sdolbomgol, aodmoygbgos 989J@ NGO s
babdor 98adHa00 aorsfygadosegdgdol 3Gobgo-

3960, GmImgdoz dgdmEobogmos o@sgogao Lmo-
m@emaol ©s ggmbmdolb@ol g 3o@g@ml dogd yo-

Lgemo  Logggybol @obofyoldo. dgdwgado o3 (3bg-
3900L  dmE0g04530900 gobboamaan odbs Sa®Mgmgy
Lbgoms dog.

256Lobwg@gds [4]l x’' e X goolyggdoemgdsls
(3oboEsdl) gfmeagds 9839]JB9®0 3omgdml  >b-
Gom, ob 30M9dm —  g89d® M0, ob Mg
999J0 00 aoesfyzgpomgds, g o6 O ligdmdls
Ubgs  aomofyggpomgds  x*,  @mdmologobss
L) 2 £(x°),i=1,2,.,m, Lopsi g0mo 1@mmmds

35063 0dbgos d3o3M0. doVsbowasdy, 989]B M0 x°

3ooFyg9B0emgds o6  dgodangds  goygdxmdgbogl
Omdgenodg  f; dobggbgdemom olyg, GmI oG goge-
@byl bbgs dobggbgogaro. Lgbhaw 989dHac0
350050939 0@gds 3o s@ol oligmo, @mdeols govd-
xm0glgds  gOmEAMYms©  gggms  dohggbgdeom
Bgadegdgemos.

3bmdogos, GmI (8) sdmisbobsmgol g939d@a®o
3ooFY39B0mgds (56 53mboblibo) ymggmmgol >@-
Lgdmdls, 5dsbmsb, sligmo dgodengds > Lgdmdogls
990bg IgHoE. dmenm dgdmbgggsdo go gOmswgd-
0ol o®@hggs goMgggaeo  JmI3@mobol ©sTggdsls
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39800lbdmol. odgsb aodmdwoboty, Labymggaos
dogobeobmo X Lod®osgmol gergdgbGgdols @sbygo-
Mgds  3G0mG0RgHgool  (bokodmgdgdols,  Lodygo-
@0obmdgdols) dJobgogom. hggbo dobobos (8) sdm(ze-
boli 5dmblbom dmgobobmm X Loddsgmols geng-
3963 g0l slgmo  @sbgodmgds  30MsBgbmdgdom.
>dolomgols ao8mgoygbmm  dgdgao  (3bmdogmo  ©g-

Sy gde.

ngmegds 2. gndgem, a=(a,,a,,...a,)Q sHol
SisLoseon S 3000 gH08900L Fmbomo ggd@meo. do-
dob  f(x)-0b gBodgMmoydgdbol FABogo bobgggom

domgdagmo gobbmysmgdygmo iomodmyao sdmge-
bols

F(x)= i a. fi(x) > max ©)

5dmboblbo x° s@ols (8) sdmobols 9x39JBuco yo-
©5F9390 0905 300gB3mL SbAom.

Tgbodgbs 1. sbgmo F@gogo bobgggo 3mcgdd -
@oo> dbogme ©s Jbm@eme 35306, GMEs yggmms

3@oBg@0gdo Fygome-Fygomon  wadmyggongdagdos
930653 gbmdgdom. 53 mgmegdol  dgd@bgdygmo
>3Om0 s@lgdmdl (8)-0l 9939]@y®o 5dmbolib-
bo, @mdgoi o6 dJoowgds (9)-0li sdmblbom. 396-
dmE, sEaomo 53l dgdwgy mgmagdst.

0gmogds 3 (L. godaobol). gogom, x" seols
(8) sdmobol gxgddu®o sImbsblibo. 35Tob o@lg-
503l oligmo s@sgsmymgomo Goigbggdo «, 20,...,

a, 20 ©s o +..+a, =1, @0d x° ofbgos F(x)=
Zaifi(x) 396Jz00l dodbodygdols §g@Goao.
i=1

0y bggh dmgombmgm, @m3 yggas fi 3O0Hg
®ogdol Fmbs
ngoagds 2.
hggbo Sdm@isbols 30@mmbdgddo my  hogmgeom,
O3 fi, Lo S 3008900939800 aodmmgmogno
X gobpowo@ols dgxslgdgdo  fi(X),..., f,(x) 3d3-ob
ob  gdx-U Lodygdmosbmdgdos X -oli  s@hggols
dgdmbgggsdo, 35dob  F(x) Lodagdemdols opo-
BogH0 gybjaoss X boddsgemgbyg [1, 3g. 100]:
X, =x;, < F(x)>F(x));
X, =X, <& F(x) 2F(x));
x,~x; < F(x)=F(x;).
gl bodbogl, @M f, frnf, 300 9H0Edgd0l
‘dgbggobgs odmyopgdgemo X Loddsgmgbg Lo-
3Jo@mbols  o5Jlomdgdols  Igldyargds [1, gg. 102]
F(x)
dmgobrgbon  gobpows@gdols Mobgomgdsls Lot gd-
oobmdgdom  yggms  gModg@oygdols  gomgsgnols-

a,>0, 35906 gbps godmgoyggbmm

996J300l 3603369 mdgdol  asdmmgmon

No 4 (474), 2009

Vobgdom, @mdgmol 3omggar  segombg  0]bgds
9B0dG 00, by gagmady bogggmgbo gobrowsdo.

(9) Sdm3s6ol SImbLbs

I g@o30. o3 gpodbg g3mgemmdo  f, fryen
3003 gm0dgdol Ymboo ggddmal a=(a,a,,...a,,) .
sdobomgols  gJldg@@ms xa9n0  fi, Lo S,  goOO-
BaM0dgdols Tygoemmdomo goomgdgdol S, do-
BMoEsdo 392 Impgeol  asdmygbgdom  03mgols
iy Ay Uy JE29OOIOL:

5 g
Ll ay . a,
S, =1, 1 (10)
Lo 1
domo  Ladygoamgbom  aodmgmgeon  (6) @oib-

390 o569 S, -0l dmarem Lggdol gegdgb@gdl ©s
domaob  dggopgbm a0=(a’10,a'§,...,a';) 39J@mab.
dobo bem@dodmgdom 3o godmgom a-b (gl dgmemeo

3Mb3M 9@ s@as smfgMoao l-gn ©slsygbsdo).
IT g@o30. gobwgbm gobows@gdols Msbgo@gdsls

SorSos
@om-3o@3g by goldgegdm  39@dm  gMoGgdo-
%3980l 3b0dgbgermdgdol godmmgmsl X, X,,...,X,
Ji g@od
Modon  obwos@gdol Fygzommbomo dgosmgdy-
dob S, do@®oodo I gBodol sbsgnmaonda 03m-

MOMMYE0  JJAde 3M0BgMoydgdbom
3obpows@gdolomgol. sdolomgol 233

30L @}, Qs (i=1,2,..,n) Yggolgdgdl:

J; | I
i i
|1 o, . a,
S, =x, 1
X 1

‘dgdgy domo badygsagdbomn godmgom S, -l dm-

e bggdl s dompsb  dggoepagbo  g9]@mals
a” =, a)’,...,a’).  Bobo boeIoGgdon o
dogogmom  X,X%,,...X, Jobpos@gbol  Fmboom

' =(a),a,.a)) 39JHOOL, GeI@ol jOEGOObS-
Bgdos  fi(x) gBoHgmoydol 3b0dgbgarmdgdo  3ob-
©os@gdolsmgols:
[ =al s [i(x)=ah
fi(x)=a , i=12,...,m.
OI g@s30. 3odghoydgool 360dgbgermdgdolis-
356 dggoa0bmm dgdogao gbdoao (GbGogno 1):

g
p
5
2
C

35030 LOLGIZTB0
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3b®oaro 1
R A A L N
a al aZ 0,’3 am
x| L) L) fi(x) S (X)) F(x)
x| L) f(60) fi(x,) Ju(x,) F(x,)
x, | filx) filx) fix) . f.(x) F(x,)

35doloady, 53 bGoanols f-I dglbodedol bggd-
‘do dmmogbgdygaos dobo Fmbs @, o dgbsdsdolo

a' 39dHma0l gom@©obsdgdo.

Eolggbs 2. F(x),F(x,),..F(x,) coabggools
380 9050m3000  ogneygdom  dmgobwgbo  dglodsdolo
X, Xy50X,  3oboes@gdols @obgodgdsl  3Gom@o-

BBl gergdols dobgogom — @oi dgHos F(x,),
doo 3b0dgbgamgobos jobwows@o X, . 0 jobwo-

053900l ooy gdsl gofo@mdmgomn d3oido > do-
bodgemo dodsdmgdom, 35Tob Loliygdggano Gomog-
brmdol Logggomglbom gobwos@ms Lodmsgaryg (3omo-
Lobo ‘dgagodemos aobglobmgdmm. oy gl oan-

53905 0dbgds sModzoiE®Mo = dobo@yao dods@og-
dom, by g bmgoghmo m@o gobwopsBo gHm-
boodos 930M5@glmdgdom, gmgom, X~ 35Tdob

30006 g30M5@glo gbws aobolobwgdml 3Modg-
®079dg00l Fmbomo o  3g@mAol  Logydggmby
mgJbogma@sgogmo g3omodgbmdom [1, yg. 88].
‘dgbogoendo semgbodbgm, Gmd Loyzgmgbo  gob-
os@ols sMbggs mybsi m@o oSb Lodo Moy
@ogdols Jgdmnbggzedoi  Logdomp  3@mben gdgdos.
dgbodenms  doMGog s Ogomy®d  sdmobslomsb
33Jmbogl Lsogdg, Gmdgendoi 3, 4 s 5 @ogbgy-
b0l dmbsfoemgmdols dgdmbgggsdoi go sdmizsbols
3o5FYy39B0L  Lbgowolibgs bgdbds  asblbgeggdey-
o dggago0 Imagigl. Bggb asbgobogsgm sligm
dogomomls s sdmgblbom 3ol hggb dogm se(g-
Gogno  sgoam@omdon. sbggg gobgobogmsgm  Lbgs
doamdgdloE, OmImgdlsig dodo@mmaggb mgboscs
sbogmaog@o  sdmzobgdol  gowobofyggdoe @
gbobogm, @mId bmaogthmo domysbo 5@0999]H Y-
@05, L{mogo o] hsbl dgEbog@mgdols Gmeo sligmo
2dm30bg00lL  goolofyggdowe o sdo@dmd  ybos
3ogomgomolifobmm ©owo @glo dgEbog@mgdols 3.
390bopligol o ©. dgbpgmggol godmbomJgsdgdo:
3936090905 0fggds 35Fob, AmEs ssdosbl Lsddyg
9J69d> 69bgd0l olgm Imgengbgdbmsb, Gmdggddo
dmbsfoamgmdgh Mogbggoo s bmdgdo; dg3bogdyg-
b5 ofggos 35Tob, dm@Es ofygos gobmdgs.
dspomomo 2. bymo  LHYwgbBologsb  dgoag-
bogro  xa9Rosb  9bps  sgo®dbhomen  gBmo  Loy-
3999bm b gegbdo ®@o  Lspabol, godgem, dsmg-
doB0gols s  0bgm®mds@ogol  Lsabgddo  Fomde-
Bgdgd0L  dobgogom. asbgobogmm  3BodgBogdgdo:

fi - Bguslgos domgdo@ogsdos f, - dggoligds ob-

Qo®dsBogodo.  sd@Mogoe,  ggJBmOgmo  3BHodgHo-
gdos  f(x)=(f,(x), £,(x)), bogm gobpows@ms Lod-

530095 X ={X,%,,..,X5) . 3obpows@dms dgxoligodg-

b0 39]3mOg@o  f(x) Oodgtogdom ImiEgdygenos
‘d99ga b0 sw:

fG)=63=1" f(x)=@45=/",
f)=@9=/1" flx)=4H=/",
flx)=B4)=1".

3odmglsbmm  ggmdgd@ogmse gl dgxslgdgdo
L0f, 3om@oobs@ms Lob@gdsdo (bsb.1):

B
s| e £
4 J'rjlr f+-
3 S

o 3 4 3 f:
bob. 1
bobobowsh s dobi  goMmgdg3 bomensw  Hobls,
@ed f7 Vggolgds ©mdobo@gdls £7-L (f* -0l mGo-

39 4mOO©bsEo  dgHos  f-ob
©0bsBbg dglodsdobsw) s 5doGmd mdobomgdyano

MO39 JOOO-

X, gobpowsBo  aodmodmoibgds.  obs®higbo  mmbo

3obwows@owasb f N f? 35690mb 989JB9G0 dg-
RQoligdgdos o, d5Tolowsdyg, X 989JB 900
by bogggmgbm  3obpows@goos. o®hggebo  domysb
b 3o39mgl op®sd HMam®A? @oash goigom,
@0 3o@9Hmb  989dHA00  poeeTgg9H0mgdgd0l
Loddsgag  3md3mdolygeos, SdoGmd  gowsFygg@o-
@950l Jodmgdo 30M0logsb dmombmggds gzomb@sl,
GOmdgeno  3OoGgmoygdos dobmgols yxu@dm  d60dgbg-
@mgobo  (Folgyeo, Lobomygomm) — Jomgdo@ogs
07 0bgm®Io@ogs. 0y Hsomgagds, @md  domg-
do@ogo 930053 glos 063m@ds@ogoby, 35dob
b9bgoMogos, MM gbps sgodhomm X, gobwows@o,
Lofoboomdpgam dgdmbgggsdo go ¢bws sgo@bomm
X,. 6o Yggbgds [ wo  f1 ggolgdgdl, olobo
bgbBoo  989ddaMgd0s s, dglodsdobse, X, ©

QS X
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X, gobroapgdo  bgbhaw  989dHac0  gobrows-

Bgooo.

dmgdgao  sdmEsbol  3oBmdgddo sbggg ‘dgod-
gds> oolgsl jombgs: Modgbsm db0dgbganmgabos
9om0  gModgdogdo  Igmagbg?. 3@ g@ogdgdols
360d3b9e0mgbmdols 3Mmda 9dgdo 3055396 0-
mgdoms Jomgdols mgmmosdo dgolfegargds aoligemo
Loygggbols 70-00b0 Fengdowsb 3bmdogno @ylio g¢-
bogdol, 3. 3mpobmgbgol dog@. 3 3Mmdagdgdby
39domdsls 00 PEabsi sp®Mdgengdl ws dolio dmenm
dmbma®sgos [5] slgm Lsgombgdls dggbgde.

3o537yg08mm  olidygao sdm@Eebs hggh dog®
smfgdoemo  sanam@omndom, oby [ogowgmn  jowgg
9BO®m @l — dmgobpobmon Jsbeops@gool @sb-
Jodgos. gl ggucam Lokodms, 0do@md, Gmd dgod-
gds  smbodbygmo bymo LEAPgbBowsb gHmnby
3900 bLoyggzgmgbm LEYgbGol s®hggei go aobogl
Lokodm, o6y ULoddg agdmbegl IMsgoem@oibmgsbo
>@hggol sdmiEebsbmasb.

(9) sdm@sbols sdmblbols 1T g@s30l mobobdsw,
3obglob@gmmmn  3Godgmogdgdol Fmbgdo. gl 8m-
ombemgl (10) Is@@oEsTo Ibmmme o), -0l 3mgbsl:

S h L
Sf’ = fl 1 ap,
1 1

30 dgom, @, =3 (Jomgdodogs LybRsw g3o@e-
Babos 0bxgm@doGogebyg). 35Tob, @owyeb Fo@do-
Gol dmme  Lggdol gmgdgbdgdos o =3,a) =1,
0d0dmd a’=3,1). 53 ggdmGol bo@dodgdom do-
gomgom a =(0,75;0,25) . dmgsmogbmm hggbo dmbe-
(399900 d9dpgy bMogdo (gbGogro 2):

3b®ogro 2
fl4h A
a | 0,75 0,25
x| 5 3
x, | 4 5
x| 3 5
x, | 4 4
x| 3 4

sbgns gobgobogmo II g@o3do asblsbrmgdygano
S, s S, d5@Moigdo.

1 1 1 1
godgom, 8- a, =2,a,=4a,=2,0,;=4:

hlx x5 x5 x x
x|1 2 4 2 4
X 1

S ="
X, 1
X, 1
X 1

Ne 4 (474), 2009

35306 (6) @m@Igargdol wobds@gdom S -0l dm-
e Lggdolb gangdgbBgdo ogbgds

als =4,0), =%=2,a315 =%=l,ai5 =%=2,a§5 =1.
o3 @ogbggdoliogsb  dggoaobme  ggddm@o
ot = (4,2;1;2;1) . 3obo  bm@doGgdom  dogowgdm
a' =(0,4;0,2;0,1;0,2;0,1) .
sbogmaogdow, gmdgom, S,-do0
o, =% =0,25a,, =i= 0,25 a;, =
1 0,5 a = 1 =0,5.
2 2
sdo@md
a™’ =(0,5;2;2;1;1)
s a® =(0,08;0,31;0,31;0,15;0,15) .
Y9308 0bmm  Jomgdyano  860dgbgemdgdo  1-go

agboado s godmgmgsgmm F(x,) (k=12,..,5)

S A S F&)
a | 0,75 0,25

x, | 0,4 0,08 0,32
x, [ 0,2 031 0,23
x| 0,1 0,31 0,155
x, | 0,2 0,15 0,188
xs | 0,1 0,15 0,113

23000,

b gagmoby Lagggogbos x, bogem gggmsby
bogagd g30ds@glo X5 -00.

X, 7 X, =X, =X =X 00 3obpops@gdo-

Ygbodgbs 2. sbsgrmyoygdo Bodol Logmbyy@lem
2dm(35690630  3M0Ggmoydgdol megesdomggemo dg-
Aoligdgdol dmado bmgxgd aobobomsggh ao6-
3899800 Jaagdol dobokgdols Logombl, @oi (o@-
dmdmdls IGogom o9 33ggemosl s jombgsb.
399dmE,  0obsbmdopos  my  oMs  smbodbymo
Lgoagdo, 3M0RJH0dgd0  ©sdmy30gdagdos 0y
53 3ogdgebo, o3 3Go@gMhoydgdom dglsdangdg-
o> My oMs  mdogddgdo  Jggelgogoo, @s@md
5300hogm sligmo Lgogms o .9, sdobmob ghmsp,
Fmbgdols dmedo boyxgd sSowmgdgh IJmgen  3mg-
5030960 gOL s oboboansggb momJol Sfmbogn
Lowoggdl. sbgm dgdmbgggsdo goblisggm@gdygao
Log@mbogng ©s gJu3gmodgbdgdos Lododm, @og-
356 53 @mb dogrosh (3gmo dgegaol domgdes
‘dgbodangdgamo. sligmo  Lbog@mboaol Logodmgds
gohg9bmm hggbl dopsmombyg, @olmgolsi gobgo-
bogomo dgdnbggggdo.

Yg8mbgggs 1 g2 @bGHoanTo 1-by
3900 3M980G0gbH o0, gndzom, o, =4a, =2 (Gow-
350 930@5@gbmdsl gobodgdm  domgdo@ogsl), do-
‘dob dogowgdm

0805:)(*)(7)

5
~
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flh A 2f Py
al|d4 2

x|5 3 20 6 26
x |4 5 16 10 26
x|3 5 12 10 22
x4 4 16 8 24
x |3 4 12 8 20

>Jgeb 3odmdpobo®mgmdl, @mad
X~ Xy =X, Xy - X

gl bodbogl, @m3  m@o  aoblibgsggdyemo
380d0aM0  gobrogopo X @s X, 3M0OO0HIOI-

d0m gAmbso@os. gl jo 3s@owmbos.
YgBmbgggs 2. obans 0dogg @b®ogdo  3mggo-
(3096Bgdo© sgommm o, =6;a, =4 . 3>5dob

SIA L 6fi 4 Flx)
al|6 4
x |5 3 30 12 42
x |4 5 24 20 44
x|3 5 18 20 38
x, |4 4 24 16 40
x |3 4 18 16 34
o>fgeb  hobl, @md  Slg domgdyemo ooy
39B0@gd> NI 3obo@s@gdols A5bgotgds

Xy =X =Xy =Xy = X5 o@obods@menosbos. 3odslbowe-

39, oo 3o@opedlbmsb agadal Logdy — ggamaby
999J0 900 gobpopsBo X,  swdmbbps dgmdg oS-
300bg. g@mo  Tymon  Foddmgowaobmm  Ladoliy-
bolidagdenm  0obsdwgdmdaby  sbadbggo  yggensby
Logg39mgbm  gobos@o,  Gmdgmoi o>  3mb-
390Loll Jgogyo g9 omdmbbogds os@bgyemo. b
30RIp 0P bgoo  3browshoesh  jmbsy@Lon
sbsdhggos 9boggdlodgdol ghmo 3GmMPgbm@o ©s
o3 mobodgdmdoby oM 0dbgds s@hgymo yggmmsby

9989J09GH0  gobwows@o, dodob bmd gbodargdganos
o3 g35JBds Lg@ombymo gmbgmolddo gsdmofgagl?

4m39e0039 >©0bodbymoesb godmdpobomy, Sfm-
bogr  x0ddo  Fmbomo 3mggzogogb@gdo  Fglog®o
Fomowo @oibggdo gbps ogml, Gmdgmmns xsdo
9gomos  ob dmgmo  3mgnoEogbBgdo  Jsmysbh  go-
dmdpobodyg 9bws gobolsbmgmml.

ddogom 3003 gM099dosh  s3mEebgddo  g@odg@o-
4dgools db0dgbganmdgdo  doarosh  bdodop  Ubge-
slibgs gobbmdoangdgddo dmoigds (doy., 3odgg-
o gy-do, dgmeg — dg@@gddo, dgbsdg Lo-do ©s
5.d). 35306 9bws dmgsbwobmm 53 IJmbsizgdgdols
bro®dodgds dgdwgao Faboo: mommgyamo  300dg-
®ogdols  3b0dgbgarmdgdo  gbes  aogymo  Jomasb
geoegls 360dgbganmdsbyg, Gomsi Jogowgdbm g sb-
bemdoangdm  dohggbgdangdl.  aobgobogomm  sbigmo
‘dgdnbgggo.

Ygdmbgggs 3. 3MoBgModgools 360Tgbgarmdgdo
0obsbmdowos — oo Logdhmem  IolI@sdo  gosh-
booom.  Lfmago  slgmn  dgdmbgggobmsb 35430
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X, d9(3b.0. 36me. | 20 - 2 1 1 1 2 0,5
I5 - 3065969630900 Js- Goabgdo
0,108 0432
k- k- k- k- ke k- m- m,- m,- m,-
Logdhm. Loghm.  bog@om. bogdm. @gls.  @gla. dmbmy. Lob.  sdb. bbgs

35090  aoMgm  bod-do  Logd-do  LEsGos mgb.

LRsdos mgbolo  LEs@os mgb.

04 02 015 002 021 002 Y (k) 045 03 02 005 Y (m)
1 - 2 1 1 - 0,93 20 12 8 - 10,96

- 2 3 - 1 1 1,0 - 16 30 5 11,05

1 1 3 1 - 2 1,11 8 10 20 - 10,6

3dmblbs. Logmbiydlbm 3mdolool Bogd oyg-
bognos dgdmgao Ymbomo gg@mmgdo:
a =(0,216;0,108;0,027;0,108;0,108;0,432) ;

a' =(0,64;0,16;0,08;0,04;0.02;0,02) ;

a' =(0,4;0,2;0,15;0,02;0,21;0,02) ;

a™ =(0,45;0,3;0,2;0,05) .

00nmgPeo gobows@ol dmbogdgdom godmg-
RSO 2.9, (k),
Z(m) Loowygdl.

obans  oy50bs dmbisdgdbo a,al,...,af

agbdoando  Jomomgdyen

fmbo-
00 39dpm®gdo. godmgmgsgmm  obobo  msbsdod-
09300600,

aobgoboenmo S Fo@@ozs ©s gmdzom, 9Jb-
3908ds o fi - ogowgdogdo badolbol gHo@gdo-
9dom dogmoms dggoligdgdo a, =4,a,=1:

A |x1 XY, X

g% 1 4 1
'y, 1 0,25
X, 1

(6) ge@OIgargdols godmygbgdom (b Gmamas
9L 3@mEgbo 1-gn oliggbsdos dodmigdyan) dm-

1
e LggHdo  gEbmdos 0552:2:0,25. 5300950,
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a’ =(1;0,25;1) . Gopash 140,25+1=2,25, sdo@md o3
39JdmEA 0l bem@doGgdom dogowyom
a' =(0,44;0,11;0,44) .

gndsom, S, ds@@oisdo gJldg@mBol dogé do-

1
momgdgmo Yggolgdgdos ah =2, = 3" 0,5:

]2 | 'xl 'x2 'x3

g "% 1 2 05
27 x, 1 0,25
X, 1

o] dmanem bggdo odbgds a™’ =(0,5;0,25;1) >
dobo be@do@gdgeo g9]dmc0 0dbgds

a® =(0,29;0,14;0,57) .

g0 dgom, S;-0l 30Mggee LE®oJmbdo

35306 o™’ =(1;,0,51) o> o’ =(0,4;0,2;0,4).

d9-3 dgbodgbols mobobdow, §,,S5,5; -0l 300-
3920 LE®oJmbdo Jgusligdgdol 3mgbs do@Eogow
‘dgodangds. dsgogoms, S,-do

Ne 4 (474), 2009

o a* =(2;2;1), bogne ' =(0,4;0,4;0,2) .

05152 = % =1, 0!153 = % =0,8. sdo@md

S, -do
L11

o] ™’ =(0,8;0,8;1) wo o =(0,31;0,31;0,38).
sbogmaogdow, Si-do

o) _1096 _ 0,99, ), _10.96 1,03:
11,05 10,6
s | N X X
x |1 0,99 1,03
S, =
X, 1 1,04
X, 1
boosbags

a® =(1,03;1,04;1) S a’®=(0,33;0,33;0,34) .
a,a,...,a’-ols domgdygeno  3609-

demgomsglmm

3bge0mdgdo l-go 3bGoenJo:

0,96 0,96
al =w=1,aé :E:ng ©
S A S S S S5 S F(x;)
a | 0,216 | 0,108 | 0,027 | 0,108 | 0,108 | 0,432

x, | 0,44 | 0,29 0,4 0,4 0,31 | 0,33 | 0,356

x, | 0,11 | 0,14 0,2 0,4 0,31 | 0,33 | 0,263

x; | 0,44 | 0,57 0,4 0,2 0,38 | 0,34 | 0,378
@b®ognol dodxggbs ULggdol dbodgbgermdgdo  dmgangbgdol  dodsGm, @Omdmomsi3  ©a0bogds
5335940 Go@gdls  300mdgdl  F(x,)> F(x)>F(x,) om0 3GomGodgdhgoo.  sdwgbom,  d@sgom@og-
bemgsbo A o350 303 gM0gdosbo Lo 3mbgy@ Lo

5, dodobosdy, X; =X =X, .

3obos@ms domgdyamo @obgo@gdosb godmd-
©0bo®gmdl, Gm3 oy sdmEsbs dmombmgl gBmo
3obpows@ols s@hggel, 35Tob gbes sgodhomm  x;
3obwos@o. oy dmombmggds @0 gobos@ols
o>mhggs, 35dob gbos sgodbomm X, ©s x;. oy bo-

doggl  oMhggs  dmombmggds, do5Pob  domo  @ob-
Jodgos  Loghommp  s@ss  bakodm s badoggl
>300bggm.

©slgghs 3. Lodpgdaosbmdol mgm@os obwo-
300ms s JmegdBoggdol bygdogddu®o y@mdbmds
— ©dM 30 oy gdgdols mgm@oss Mmo0gd@gdol ©s

Lol gdol dotmgols s@{g@ogo dJmwgeo olgmogy
Lb09dB 0o, Gmym@oig ggges bbgs s@Lgoygao.
domaob goblbgoggdom go gl Jmpgemo yggemoby
M3B0do@y@os, @mdmols Lodgemgdom dglodeng-
bdga0s  gobbm@ogmegl mos s aoddgoMgomy
3mbgaalo.
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3. obggbs

©OS>  ©
dA5g5@ 3003 9H 0930560

3odkgocgomyg  dAsgommoibmgobo
bogmbgy®dlo  Lol@gdol
M3Bodogy@o  dotmgol  sefgdomo  dgmemeon
doowagds  gmbin@ldo  dmbsfomg Jobwows@gdols
M5bg0dgds 9300oGgbmdgdols jamgdoom.

0B JOSBYMS

L. dg9emmadg ., xo0dmodg b gowsfyzgdom gdoms
dogdol mgm@os. 1 bsfomo:  mgm@ool Lofyo-
Lgdo, 3MmomBAmEYBJo0l ©s Lodagdaosbmdgdols
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3. benramze T'H., [MoguHoBckuii B.B. IlpoGmema Teo-
pPETHUECKOTO  OOECHEUCHUS TOJIEPKKH IPHHATHS
pemeHnii 0 BBIOOpPE HECKOJIBKHUX JIYYIIHX OOBEKTOB
IpY HEMoNHOW WHpOpMANUKU O MpPEArnoYTeHHsIX //
Tpynet XXXV 1o0uiedHOW MEXIYHApOIHOW KOH-
¢depenmmn  “MHpopMannoHHbIE TEXHOJOTUH B HAy-
Ke, 00pa3oBaHWH, TEJIEKOMYHHKAalMM U Ou3Hece”
Vkpanna, Kpeim, Snra — Dyp3yd, 3amopoxckuii
rocynapcTBeHHbIH yHHBepcuteT, 20 — 30 mas, 2008
r. C. 197 — 198.

4. Tlogunosckuit B.B., Horun B.JI. Ilapero. Ontumansb-

sbognobo.  Lobgarddwgsbgemm  gboggdlodg@gool
bR gogbdmomgol.  mdogmobo: Lyl Logedmd-
(399em Lobgno, 2009. - a3. 196. 5
2. dg9emmady ., dgansdyg 3., Lbod@asdg b gows§-
3900 gdoms  dowgdol  mgmeool  bogydgegdo
s domo a5dmygbgds Labmyswpmgdmog dgibog-
M9696d0. mdognolo: mly, 2003, 478 3.

Hbl€ PEIIEHUs MHOTOKpUTEpHalbHbIX 3azad. M.. Ha-
yKka, 1982. - 254 c.

. llogunoBckuit B.B. BBeneHue B TEOpHIO Ba)KHOCTH
kpurepues. M.: ®usmarmur, 2007.- 64 c.

6. Caatu T. Ilpunsarue pemeHuil. Meron aHamusa He-
papxuii. M.: Pagno u cBa3p, 1993.- 278 c.

UDC519.8
THE PROBLEM OF MULTIPLE ELECTION IN THE CASE OF MULTICRITERIONAL CANDIDATES
G. Beltadze

Department of engineering cybernetics and instrument-making, Technical University of Georgia, 77, Kostava str, Thili-
si, 0175, Georgia

Resume: There is discussed the multiple election problem of High school’s professor —teachers. The contest
participant’s estimation is taking place according to many criteria. Such criteria’s necessary and sufficient
amount, in the case of their using legal election’s features and conditions will be maintained. We are doing
ranging with the preferences of the candidates by hierarchical analytical method, where finding weighing vec-
tors demands doing the simplest arithmatical operations on the minority amount of the estimations.

Key words: multiple election; multicritorional problem; candidate; weighing vector; ranging effective.

YAK 519.8
3A4A4YA MHOXECTBEHHOIO BblBOPA B C/TYYAE MHOTOKPUTEPUAJIbHbIX KAHOUOATOB

bentapse l'.H.
JenapTaMeHT MHKeHepPHON KMBepHETUKM U NpubopocTpoeHns, MPy3NHCKUIA TeXHUYeCKMiA yHuBepcuTeT, Mpysua, 0175,
Tébunuck, yr. Kocrasa, 77

Pe3tome: PaccmotpeHa npobnema Bblbopa npodeccopoB - npenogasaTeneit BbicLER
wKonbl. OueHKa KaHAMAATa, Y4yacTBYIOWEro B KOHKypce , MpPOMU3BOAMTCA C YYETOM MHOMMX KpUTepues.
OxapaKTepmn3oBaHO HeobXxoAMMOe M AOCTAaTOYHOE KOJIMYECTBO TAKUX KPUTEPUEB, B ClydYae MPUMEHEHWUA KOTOPbIX
6yayT CcOXpaHeHbl CBOWCTBA W  YC/NOBMA  CNpaBed/iMBbiX  BblOOPOB. PaHXMpoBaHMEe  KaHAWMAATOB MO
npeanoyYTUTENIbHOCTU MPOU3BOAMTCA METOLOM MEepapXMYeCcKoro aHanu3a, B KOTOPOM HaXOXAeHMe BECOBbIX BeK-
TOpoB TpebyeT BbINOJAHEHUSA MPOCTENLWMX AapUPMETUYECKMUX ONEPALUM M3 HAaMMEHbLUMX KOJIMYECTB OLLEHOK.

MHOXXeCTBeHHOro

KiroueBrie ciioBa: mHorouncneHHbiii BbI6OP; MHOrOKpUTepuanbHas 3afaya; KaHAMAaT; BECOBOM BEKTOp;
paHXupoBaHue; 3PpPEKTUBHBIN.

d9dembgarol msdomo 10.06.09
do@ydaaos @sbsdgiwowe 16.07.09
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JORBIOL LMGNONRIM-33(M60303IH0 dS63000AHTdS RS Ldd065M-3(FI6SORIA(

LBIBHML HIBMBH3NAHIB0L SAMGBS6IS0
d. bodmodgogmo*, b. golodsdgomo, J 339Lgensgs

3M3309B 90 9o 0bgobgdools ©g3s@m@odgb@o, LoJodmggemml Ggdboggdo gboggmbodg@o, LoJstmggenm,

0175, mdbdognobo, 3mbRsgol 77
E-mail: maka_xarti@ yahoo.com
69b09dg:  dgdmmogobgdygmos  Joansol  Lem-

(30 YA-930mb0dogg@o gobgomsdgdols LobEgds o
Lo60bom-3mdygbosma@o  ggOml  Ggxrmadodgéols

odm3obgdo.  aobboageos  sdm3obgdol  Jobbm-
dMomobds  Jdodmggamdol  bbgoswslbgs  ©mbggdo-
Lomgol.  hodmys@odgdgemos  ols  3@obigodgdo,

A0 gdoi Loodms Joansol g3mbmdogol Lob-
B999®0 sbogoboli Iglfogeobisl.

boggsbdm  Loggggdo: Igboiodsgry@o  Fo@dm-
65J360; 0b@ogo@m@ya dsbslbosmgdgemo LoliGgds.

1. Igbsgoano
Joemsdo, godmm  gopgdom, dgodangds  yobo-
Lobwg@ml, Gmam@i ssdosbgdols  jmdds@ydo

oliobengdols syoo, Gmdgmoi s3dsymaomgdls
osd05b0l  glog®mbmgdol,  jmdygbogsgools @
bogOoe gg@@g@ge Loggdgegoby 3o0mgbgdols
3obg0m5@gd0ls Immnbmgbogngdol, LmEosmy®, bo-
3ombogy® s Lbgs  0bFgdglgol.  Jogmsols
dodmgs bodEogmegds  spaommmd@ogo  (Igbozo-
3ogn@o)  ddoGmggao  mGasbmgdol dogH, @®I-
wgdoi3  dgeosh  Lobgandfogm  LolGgdol m@ye-
brgddo;  sppommd@ogo  mgomdds@mggmmds  —
>9300 gdgeo  3md3mbgbGos gdmygds@oym  Lob-
ge0dfogem Fymdsdo, @o3 bmdEogmogds dobsb-
@gmool Jog® sdmyz0gdemsm s@hgge Fomdm-
doygbembomo s s@IsliBPmgdgao  MmAAsbmg-
0L dog®, GmIegdlsiz dobokgdgmo ogm  yob-
Lobwgdgmo  Jmbgddogo o  gobsbly®d-Lodoy-
XIO® JBLYSYd0-

2. doGomseo bofomo

odgodoe  dodpobsty  @9gxm®mdgdds  Idsgogo
30mdangds [o@dmdgs dygboodsemy® s swdobo-
LE®s30gm-Ggtodmaoyge  Jds@mggemosdo  [1].
996J30900L  ao@sbsfomgds FgBodm@oygar  Jo-
0go5do, @md@ols yoblobmdEogmgdbmae o6 s@ols
3>@g39a%0  Hadbmmmyogdo,  ofgasl  Hadodo-
®096bg dodobsdg 3Am39Lgdol dgymsbbdgdam-
b5, dom dmdol, bmgosgyd-g30bmdogydo 3G M-
39bgdol, ¢Fggdoms dm@ol gomodymmdsl, go-
bymxzomgdgdols s oEdobolE®sEools (o gm0
05b5ddOMIamgdols  3mI3gHgbiogdol  yoydg393-
@eosl, @0l dgegasesi 56og89]dg®o  dds@m-
39e0mds dJoowgdo.

>do@md, egl 3Fgo390 dodwobo@gmdls Lmos-
@9@-930bmdoggdo  3OmEglgdol  gobgomsmgdols
3033 gt aobboangs s domo dstmgs dybo-
3o3o@y® > 5©doboliGHo30m-@ gHho@Gm@oge
Vo®mdmbodbgddo. dopomoms, ©oydggdgemos dm-
Lobgngmds ©s dobo dmombemgboggdgdo, Lodobsm-
3M3ygbsagdo  dgy@dbgmds, Lodogxg@m-8obsbliy®o
3003990,  06x@SLEAGYIBY®s,  Loddosbo  oJGo-
YOS ©s 5.9, aobgobo@mm HMAMA G (3o g0
danmygdo [2] 3dodmggermdols obggfs, @gnm@do-

M90S s oofyggdomgdols  dowgdol  3MM3glo
1506gMAds30M-bsgmo@ogn®o  dbsdodgdols  9b-
A9bggeymxzom  Jmombemgl  GegmaE  9gOndsbgm-

0ob, olg Lbgs dgmgygdmsb s JgglolEgdgdmsb
PO00gAmgsgdodl  Gghodmdoge  IdoBmnggarmds-
‘do. I9boods@ydo [o®3mbogdbgdol sedoboli@ms-
300l bgarddmgobgem gdds  bps  godmoygbmb  jmd-
3 gdbgdo  dowamds  dygboiodsgy®o  ob  sedobo-
LAGsE0gE-GgtoGmdogmo ghmgymols (5@g) dom-
0g>do  ghmosbo oo LolGgdol Dops o gody
OOY@0 YO0 Omgogdomgdom. dodobowsdy, oyio-
gdgmos 53 b3ggosgmolBgdologol  bébggen-
39mm  3md3@gJlg@o 0bgm®dsEoyga-sbsgo@osy®o
dbsdeokgmo.

dop @09, 0b6xgmAIs300l  ©s  53B™Is@obazools
30m3glgdo  sEpommddog ©mbgby gfgmds olyg,
Omd  >53HmMoGobgoygmo  dbodsdgtom  bHb-
39e0gmgo@os dbmmeme gehmgymo  Fgdbmemyog-
b0, aodmygmgomos Gghodmaogmo dotmgols eb-
Jaoowsb, 03 wOML, GmEgbsg ddsMmggemdsdo
Logo®ms 3md3engdbygdo Bopgmds, Gmdgaoi gbos
35bbmdz0gmegl  doMmggarmbols  Loobgm®dsiEom
Lol gdgdol addmg®gosdo. sdo@md, Loobgm@ads-
(30m-5bogno@oggdo Ibs@akgdobsmgols G®I odm-
d9dogogl o Jgobegl  aowsyggpommgosms  go-
056960, 5©I0bolRMsE0gm-BgBoGmaogmo  m®-
35bmgdols s dgboodsgygdo  do@mggenmbols [3]
Lo0bgm®dszom  doboli  gm@Bodgdol  bsdygseg-
d0m, SYEOEJOJE0s ©O3MMJHgds o ©obgmyge
3MI3egJlgdo,  0bBgydodmgdymo,  53¢™Is@oby-
b0 0bgm®dsgogmo Lolgdgdolbs ws dgboizo-
3ogny@o  ddodmggenmdol (gosol). gl boobgm@ds-
3om-sbogo@oggdo  Fbos@sdghs  bom@ogmogds
ddommggano 19dogdBgdobmgols sBoboliG®sEoye-
BIf0dmA0gmo gOhmgymgdols ©s 0bg@sbE®y]-
BAM0l  LeEosmy®-93mbmdoggdo  gobgoms®gdols
dgbobgd  9BYPs®0 0bgm@dsizools ™m3gHo@oygmso
dofmpgdon.
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osobo dmoiEegl Idsgomembosh  @gargsmdiy-
bogooyd go®gdml dmboizgdms goigmol, jmdy-
B>300L Hadbmemmyogdo 396¢®0l s Lbgswslb-
3583500 3mbo399gool  3md3emgdbo@gdol  Lodye-
@gdgdl.  HIEggmdghogoog@o  yodgdem by
9bOYbggmygmazogls gosol-ols godmlgasls @gyom-
bognyy® s Hga0mbmsdm@ols dmbsgdms bsbsdo
Log@msdm@olbo  Loobgm®dsagom  Jlgeol  hoo-
300005 29M0bgm@dsgoygmo  LobiEgdgdol bsboby
Ygo0m3930L, To@dmwagbols o Joemsdol obgde-
LEA®YJB O gool ™dogdHgody 0bxgm@dsizools  ©o-
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d9doggools; 0b6xgmAds>30900 A9dbmamaogdols
LolBgdgolbs  ©s  og@™AsGobgdoym  Imbsigdms
4563961 d9boiodsmy® m@ysbobazogddo — 3od-
ggmoeo  Fyommgdol  godaamgddo;  Lobmposwmg-
5®0g-LoloMagdbam dmbogdms dobggdo, @M gd-
03 9bOYbggeymal m3ndghdgdol s3@™mIs@oby-
dagen  ABogomslidgd@osoh  ©sdydaggdsls  LaFyobo
dmbs3g3960l GgMoGm@ogdols Jobgogom; o0bgm@-
do@oygm-sbogno@ogygdo  LolBgdgdols  dmdbabyg-
b0l 3md3mbgbdl ddoMmmggao m@asbmgdols dog

35057439300 93900l dolsmgdsw.

L@ ody gaos

doragols
- Badhangol dotomargoe wabdropio datmgol eudasbe
mrg
1 gobmb 8 gdmdd g gde, Lmopzospmyes- o od gh#o, dgtas,
nbagb admgmaad'ﬂfﬁo E]bEaamblﬁaaoh bQBUEUL@(ﬁbBUb

LaBmommm
fﬁaa 'ﬂg‘g‘: a fﬁa&b Bo

gmmiimpobopos me gmbgdgdgero
I dethonggmma pemefyaadommabaee
HBafa@gmiagtals pobgomad gdals

dgfnn, amdobolfdazon,

ms o @od ghdgda,
Aodpgmdgba

Jags

ab;gb?aaa&og{:a&a&ob (ﬁabg{!o%beob,
m manmﬂﬁl.}tﬁmaag{vma.} @atﬁo@mtﬁn'ﬂg{!n
mg‘{:daboh h@ﬁ"ﬂd@"ﬂlﬁb'ﬂa, lﬁmazgaaag
AEEpEgaeamEas Banteagt el me
@aﬁn@mﬁnaanh 'Elahbba&r 30(533;{33.};30
nbgemddazool o8 gorrohoposl

thoamb g&o, #8s B g e mdo b
Babo B gae

miE g eh mgba,
cmdobobfy de rzogen-
Lodggebge Lodlobgigbo
mo obbdgdeogso,

@ gneddemaggmmmbals

gmidlafy g gda

B9D0Gmaogdols IdoBnggmmdol mMbggdo

Bgrs ©mbyby (ywgds 3mI3mgdby@o ds@mgo-
Lo o bm@os@maydo ©s g3mbmdogydo gobgome-
960l Jmm@Eobszools sdm@Esbgdo, 53539 wmbgby
Fomdmgdl Joansol LmEos@ym-g30mbm8ogydo gsb-
3005Mgd0ls JogMmdmpgmomgds s dobo gobgome-
Mg00l LAMGIa00l gmddotigds. LEOsGgaool dg-
99308905 bodogmegds  Jomsdol dgdol  dog@.

LAGsRga0ge  ©mbgbg asbolobmgmgds  Joensdols
3obgoma@mgdols  agbg@omydo  a9ads,  IBZ0ELIoS
3obmbgdo o wgdymgdgdo, GMImgdoi gabsbydg-
b5 dodmgol  GodBogol  dgdydoggdol. dowgdygemo
3ol g3900mgogo0 gbgde Jmgar Jognol.

LoTgomm  mbgby  Jodmgs  bm®Eogewgds
30bg@9H o FdGmggmo  yooTy3Homgdgool
dogdom, @O®Imgdoiz  gbgds  sSesdosbms  ymaals

3obLobmgdgen  bggdmb. aoofyggdomgdgdo doo-

mgds  JoamsJol  aobgomomgdol s 303900
LAGsRgyool  godgmgddo s  sedobolGmsiools

Lbgs J39a5bgmaoagdgdmsb dgmsbbdgdom. bdo@sw
ddotmggamo  mEAbmgdo od ©mbgbg gogBmosbyg-

daemos 3mdodgBgddo, GmIagdoi byaddmgebganm-
396 Logombgdol godgggnee 30d3agdbl [4]. dowg-

b0 aosfy3gdomgdgdo gbgds dotmgol ddsgogn
0309J3L gOmoE o6 Loghom Lsdsgnsdm 360dgbg-
edol o gy mdogddgol. o3 mbgbg oyio-

gdgeos  dmboigdms  9939]d M0 aobbmasmgds,
domo  sbogrobo s FoMdmaghs swsdosbgboliom-

3oL 3m33s]B Mo, mgombshobm, dsmmgols gologgdo
Rm®Odom. FoBmngols mGasbmgdols dgdomdols Fbsoe-
obokgmo  godmoygbgds dmbozgdms 0b@ga®odg-
b0 65b3gd0. godws sdobs, g3mbmBogy®o dmeo-
geo@gdols LolbBgdgdo, Logdldgd@m Lsdysmgdgdo,
0bgm@>30gar-obogo@ogg@o s yowsfygad oy
bgb0ls dogdols Ibodsddgto Lolidgdgdo.

Jagres ©mbgbg 8dodmnggemmds bm®Eogmegos
Agbyg@Lgool dglobgd 30@ggmswo 3md3gdgbddo
06gm®dsz00l dgygobom s dobo oG ysano-
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UDC 62-5

SOCIAL-ECONOMICAL DEVELOPMENT OF A TOWN AND PROBLEMS OF REFORMATION OF HOUS-
ING-COMMUNAL SPHERE
M. Khartishvili , Z. Gasitashvili, Q. Kveselava
Computer enjineering department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There hawe been suggested the sistem of the social-economical development of town and the problems
of the reformation in the sphere of communal housing.

the purpose of the tasks for the different levels of governing has been considered. There are formed the prin-

ciples, which are necessary for the investigaton of the systematical analysis of the municipal economy.

Key words: municipal formation, sistem of the indicated characteristics.

YAK 62-5
COUUANDBHO-9KOHOMWYECKOE PA3BUTUE TOPOOA U MNPOBJIEMbl PE®OPMUPOBAHUA
KBAPTUPHO-KOMMYHA/IbHOM COEPDI
Xaptuwsunu M.M., Nacutawsunun 3.A., Ksecenasa K.U.
[lenapTaMeHT KOMMbIOTEPHON WHXeHepun, [PY3MHCKUIA TexHuYeckui yHmsepcuteT, [pysma, 0175, Tbunucu, yi.
KocTasa, 77

Pe3tome: MNpeanoxkeHbl cMcTemMa COLMAbHO-3KOHOMMYECKOrO PasBUTMA ropoda M 3afadn pedpopmupoBaHMUA

KBAapPTUPHO-KOMMYyHabHOM cdepbl. PaccmoTpeHa LeneHanpasaeHHOCTb 33434 410 Pas/IMYHbIX YPOBHEN ynpaBaeHus.
ChopmMrpoBaHbI Te MPUHLMMBI, KOTOPble HEOBX0AMMbI ANS U3YYEeHUA CUCTEMHOIO aHa/IM3a SKOHOMMKK ropoaa.

Kitouessie ciosa: MyHUUUNaIbHOE o6paaoBaHV|e; cncrema MHOAMKATOPHbDbIX XapaKTePUCTUK.
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UDC 62-5
ELABORAFION OF THE CONCEPTION FOR THE CREATIHG OF THE SUPPORTNIG SYSTEM FOR THE
COMING TO A DECISION IN THE COMMUNAL-HOUSING SPHERE
M.Khartishvili , Z.Gasitashvili, Q. Kveselava
Computer enjineering department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There have been suggestend the modern technologies for the creating of the supporting sistems for
the decision. The uniform architecure of the informational -analytical sistem has been elaborated. There has been in-
vestigated the conception of keeping the data (Data Warehouse) and data window(Data Mart); operative analytical
working up the data (OLAP).

Key words: supporting sistem for coming to a decision; the informational -analytical sistem; the keeping concep-
tion, analytical working up.

YAK 62-5
PA3PABOTKA KOHUENUUUN ana CO3gAHUA CUCTEMbI NOAAEPHKKU NPUHATUA PELLEHWIA B
KOMMYHA/IbHO-KBAPTUPHOM COHEPE
Xaptuwsunu M.M., Nacutawsunn 3.A., Ksecenasa K.U.
[lenapTaMeHT KOMMbIOTEPHON WHXKeHepun, [PY3UHCKUIA TexHUYeckui yHusepcuteT, [pysma, 0175, Tbunucu, yi.
Koctasa, 77

Pe3stome: MNpeanoKeHbl COBPEMEHHble TEXHO/IOTUW MOCTPOEHUS  CUCTEM MNOALEPKKUM NPUHATAA  pelleHui.

PaspaboTaHa eauHan apxuUTeKTypa MHGOPMALMOHHO-aHAZIMTUYECKOM CUCTEMbI. M3ydeHbl KOHUEnuua XpaHeHus
naHHbIx (Data Warehouse) 1 okHo aaHHbIx (Data Mart); onepaTtvMBHasa aHanuTUyeckaa obpaboTka aaHHbIx (OLAP).

KitoueBsie cioBa: cuctema noofepku NPUHATAA  pelleHni; MHPOPMALMOHHO-aHaUTUYECKas CUCTEMA;
KOHUENUUA XpaHeHMA; aHanmMTmyeckan obpaboTka.
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MONEY LAUNDERING IN GEORGIA AND PRINCIPAL DIRECTIONS OF FIGHT AGAINST IT

N. Berdznishvili

Computer enjineering department, Technical University of Georgia, 77, Kostava str, Thbilisi, 0175, Georgia

Resume: Objective of this research is not only the analysis and discussion of money laundering, but attempt of
the decision of a specific target, collaborate and realisation of idea, which in turn will help to elicit the facts of money
laundering. It is a question of creation automated computer program, which will consider specificity of work of one of
banks in Georgia and recorded security measures, it will be connected both with a bank database, and with programes
of monetary transactions and transfers, which can have direct communication with program of money-laundering.
This computer program will reveal suspicious transactions and people and send their data to the necessary depart-
ment, thereby will accelerate displaying the similar facts. Given program will capture all service-centres, which in turn
will send collecting information for the further trial in Conformity Department.

Key words: money laundering; many washing; deposit; offshore zone.



LAI- IAH3I60 — TRANSACTIONS OF TUG — TPYAbI ITY Ne 4 (474), 2009

YAK 336.5
«OTMbIBAHUE OEHEM» B rPY3UU U OCHOBHbIE HAMPABJIEHUA BOPbbbl C HUM

bepasHuweuan H.
[lenapTaMeHT KOMMbIOTEPHON WHXKeHepun, [PY3UHCKUIA TexHWYeckui yHmsepcuteT, [pysma, 0175, Tbunucu, yi.
Koctasa, 77

Pe3tome: Llenbto faHHOroO MccnenoBaHMA ABASETCA He TOMIbKO aHaNu3 U 0bCyKAeHUEe «OTMbIBaHUA AEHEer», HO
MOMbITKA NOCTAaHOBKWM KOHKPETHOM 3agauu M pa3paboTKa naeu, KoTopaa B CBOK O4Yepeb MOMOMKET BbliBUTb GaKTbl
"oTMbIBaHUA aeHer" 1 "oTmblBafbLWMKOB". Peub MAeT o co34aHMM aBTOMATM3MPOBAHHOM KOMMbIOTEPHOW NPOrpammel,
KOTOpas, yuuTbiBasa crneunoduKky paboTtbl ogHoro n3 6aHKoB pysMu M NpoBeAeHHbIX MPEBEHUMOHHbIX mep, byaert
CBfA3aHA Kak c BaHKOBCKOW 6a30i AaHHbIX, TaK M C MPOrpaMmamu LEHEXKHbIX TPaH3aKUMiA U NepeBofoB, KOTOPble
MOTYT MUMEeTb MPAMYIO CBA3b C MPOrPaMmoit OTMbIBAaHWUA feHer. YKa3aHHas KOMMblOTepHas NporpaMmma BbiABUT Mo-
[03pUTE/IbHbIE TPAH3AKUMW U YCKOPUT BbiABAEHWE MNogobHbiXx ¢akToB. [aHHaA nporpamma OXBAaTUT BCE CEpBUC-
LEHTPbI, KOTOpble B CBOO oYyepedb OTNPABAT NOAyYeHHyl WHPOopMauuio ana JanbHelwero pasbupaTenscTBa B
[JenapTameHT COOTBETCTBUA.

Kimouessie ciroBa: otmbisaHue aeHer; koppynums; 6aHK; 4eno3nT; 0dLIOPHbIE 30HbI.

d9derbigarol ms@owo 23.03.09
domydaaos obsdgdooe 29.04.09
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TECHNOLOGIES OF MONEY LAUNDERING
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Resume: This article describes what is in reality “money laundering”, expounds origin history and legalization me-
thods, taks off curtain from very known and utilized methods, either open certain secrets, which make use of criminal
elements for money laundering. Object of the research is origin revealing of "dirty money" and in consequence of
studying legalisation of these incomes. This phenomenon is closely connected with political, economic and social
processes in the country and to this day a way of struggle against it is in a stage of researches and working out.

Key words: money laundering; many washing; offshore zone.
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Pe3tome: B npencrtaBneHHON Teme MAET pPeyb O TOM,UTO €CTb Ha CaMOM fefie KOTMbIBaHWe AeHer»,06 uctopum
NPOUCXOXKAEHMA W MeTodax Anerajansauyu,CHAMAETCA 3aHaBeC Hag CaMbiMM U3BECTHBIMW WM MUCMOJIb3YEMbIMU
MeTOaMM, TaKXKe OTKPbIBAOTCA HEKOTopble TalHbI,KOTOPbIMW MONb30BA/IMCb KPUMMUHAMbHbIE 3N1EMEHTbI MpU
OTMbIBaHUKN aeHer. MNpeaMmeTom UcCneaoBaHUA ABNAETCA BbISBIEHWE NPOUCXOXKAEHUA "4YepHbIX aeHer" u nsyyeHue
nocneAcTBUIA Neraansaumm 3TUX OOXOA0B, TaKKe 06cCyXaeHue AaHHOW npobnembl, Kak rnobanbHOM, M MOUCKK
MeTofoB 60pbbbl C Hel. ITO ABAEHME TECHO CBA3AHO C MOJMIMTUYECKMMMU, IKOHOMMYECKMMM M COLMANbHBIMU
npoLeccamu B CTpaHe, a NyTM 60pbbbl C HUMM U NO Cel AeHb B CTaANN UCCNe0BaHUIA U pa3paboTKu.
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HYBRID CARS FUEL CONSUMPTION FOR URBAN TRAFFIC
M. Ben Chaim?, B. Arav!, M. Brand?, D. Iosebidzez, G. Abramishvili**

1 - Ariel University Center of Samaria, 40700, Ariel, Israel; 2 — Departament of transport, Technical University of Geor-

gia, 77, Kostava str, Thilisi, 0175, Georgia
E-mail: g.abramishvili@gtu.ge

Resume: Though since recently, hybrid cars are hav-
ing acceptable technical parameters, we believe in a
great potential of their further improvement by using
gas turbines as a major source of energy [2,5,9,12,15].
Until now, hybrid cars have been basically using tradi-
tional internal combustion engines, either working on
diesel or gasoline, due to their state-of-the art nature
and relatively high thermal efficiency. However, when
analyzing engine operation modes in hybrid cars and
more particularly their ability to operate in an optimal
mode, a gas turbine usually comes to mind, which is
comparable to other thermal engines due to its excep-
tional technical properties. Determining its performance
in hybrid cars in terms of fuel economy alone is techni-
cally incorrect, since all aspects of this technical solution
shall be taken into account. This paper is an attempt to
evaluate the performance of gas turbines as a main
source of energy in hybrid cars by means of system anal-
ysis.

Key words: hybrid car, gas turbine, fuel economy,
high efficiency, car performance.

1. INTRODUCTION

The idea of using gas turbine engines in cars is fairly
old. However, its design hase just recently achieved per-
fection, that enables to implement those both in vehicles
and in fixed objects. State-of-the-art blade engines tech-
nology, metallurgy, composite materials, and production
technologies allow development of reliable gas turbine
engines, which are perfectly capable to replace piston
combustion engines in cars. Gas turbine engines feature
a lot of advantages over traditional piston engines.
Though it still has its flaws, these can be handled, being
gradually corrected during construction design. While
talking about a gas turbine, it should be noted, that it is
capable of developing high speeds. This provides for a
significant improvement of weight parameters of the en-
gine itself and also of the generator (alternator) used to
charge batteries. Eventually, this significantly reduces
the total weight of such power plant.

2. THE BODY OF THE ARTICLE

To enable comparative evaluation, calculations have
been made for a 9.800 N minicar. We will deal with a car
moving in general conditions, with acceleration occur-
ring on gradient—free roads alone. Assume that a car ac-

celeratesto j ~ 3.0m /s 2, i.e., the car speeds up to 100

km/h within 10 seconds, like most cars in this class. Re-
quired energy will be determined for a mixed cycle,
which is both: urban and non-urban traffic.

In our calculations, we were governed by Directives
of UN ECE [22]. Currently, two major sets of regulations
are applied in Europe, which are binding upon all car
producers. These are EU Directives, and norms and regu-
lations of UN Economic Commission for Europe applica-
ble in most countries world-wide (UN ECE). Fuel con-
sumption is normally indicated in three traffic modes:
urban, non-urban, and mixed traffic. According to UN
ECE requirements and above Directives, tests are con-
ducted on chassis dynamometer work-bench.

According to these rules and regulations, the follow-
ing speeds were assumed: maximum urban speed is 50
km/h; average urban speed is 19 km/h, provided that the
car speeds up every half kilometer. Required accelera-
tion energy was determined from initial to maximum
speed, which is 50 km/h. As regards non-urban traffic,
maximum speed is 120 km/h; average speed is 63 km/h,
provided that the car speeds up from 63 km/h to 120
km/h per each 5" kilometer. Mixed traffic indicators
were assumed as an average of fuel consumption for ur-
ban and non-urban traffic.

Considering that thermal, electrical and effective effi-
ciency and specific fuel consumptions rate are applied in
technical sources to compare thermal engines perfor-
mance, with a major gap existing between the results,
we would rather use both indicators in our calculations,
i.e., electrical or effective efficiency, and specific fuel
consumptions.

Fuel consumption is determined in car theory based
on specific fuel consumptions [1,17], while assuming,
that the car is in a continuous acceleration mode, i.e.,
the required engine maximum power is determined,
with fuel consumptions rate per 100 km calculated af-
terwards based on the results. Though such approach is
fairly adequate in traditional cars, it is absolutely unfit
for hybrid cars due to their technical solution, namely:
hybrid car engine operates in an optimal mode and the
car uses acceleration energy of rechargeable batteries.
Considering the above reasons and fuel economy as-
sessment technologies, as stated in EU Directives [21]
and in norms and regulations of UN Economic Commis-
sion for Europe [21], we have obtained and used new
fuel consumption equations.

Fuel consumption in terms of specific fuel consump-
tions is determined by the following equation:
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where g, is specific fuel consumptions g/kWh; G is

5 ,1/100km (1)

car weight, N ; Np is car power at cruise speed, kW;
P is fuel density, kg/l; n is the number of accelerations
per 100 km, which differs for urban and non-urban traf-
fic modes; V1 is car speed before acceleration, m/s;

V, is car speed after acceleration m/s; g is free fall

. 2 . .
acceleration, m/s”; O is unbalanced mass ratio of
cars and engines.

Car power at cruise speed is:

N,
N =Y Lv N, kw (2)
N 1

Where Nv is wheel power at cruise speed, kW; Nf
is a power required to overcome the resistance of road
or wheel rolling motion, kW; N ., is a power required

to overcome air resistance, kW.
These powers are determined by the following equ-
ations:

N, =G- f,(1+0.00065-V)V,
NM’ = KFV113
Where f is wheel rolling resistance ratio at a low
speed; V_ is speed, m/s;K is Aerodynamic resis-
tance coefficient, NV - 52 /m4, F' is cars frontal area,

2
m- .

We obtain therefore:
1. Urban traffic:

Ne 4 (474), 2009

| &IGA,(1+0.0006577) + KFV2] |
: 3.6-10°n,p

N 2.6y -V")

1.77-10°,, p

Fuel consumption by effective efficiency is deter-

5 L/100km (3)

mined by the following equation:

) E
A . S S

B = ) =
narH a0 H
Where AS is fuel consumption, Litre per 100 km; E'_

, L/100km (4)

is car movement energy per 100 km, kWh; 77, is engine
effective efficiency; 7, is car transmission efficiency;
77, is engines thermal efficiency; 77, is engines mechan-

ical efficiency; H is 1 litre of fuel heat output, kWh/L.
The following equations were obtained to deter-
mine 4 urban traffic:
E, =0.02777[Gf, (1+0.00065V )+ KFV ]+
G
g
Where G is car weight, N ; f, is wheel rolling re-

+5.3611 5, KWh (5)

sistance ratio at a low speed; v, is speed, m/s; K is

) ) - 2, 4 .
Aerodynamic resistance coefficient, N -s~/m"; F is

2 . .
cars frontal area, m~; g is free fall acceleration,

m/s”; & isunbalanced mass ratio of car and engine.

As seen from equations (1), (2), (3), (4) and (5), total
car weight is essential to compare hybrid car fuel con-
sumption parameters for various thermal engines. Table
1 summarizes engine performance, as taken from vari-
ous literature sources [1-4, 9,11,18,19 ].

Table 1
Techno-economic performance of engines
i Specific fuel - Specific
Indicator P Effective effi- Specific cost Power, litre be
flow rate, ) . Cs N weight
Types of g ciency, % N pr N hp
Engine kWh P G kg
Fuel -230225 35-25 35-25 100-80 2.0-1.8
Diesel 215-222 40-30 50-40 70-50 1.7-1.3
Gas
. 250-260 30-20 500-700 - 7-5
turbine

A gas turbine-equipped car is more light-weight due
to a low specific weight of gas turbine and associated
generator. Weight relationship for various cars was de-

termined by means of Table 1 and equation (8) used in
[20] to calculate the weight of generator (alternator),

wherein the mass of generator is determined as follows:

3
e
54
2
gso
38
28
33
)
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Results are summarized in Table 2.
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(6)

Where P is engine power, W; f, is engine starting

time, s; R is rotor radius, m; f is engine axial speed,

r/s.

r

Table 2
Weights of cars with various engines
Rotor Engine Engine Total car Power plant Glenerator Engine
Type of radius, starting | axial speed weight weight (a ter.nator) weight,
engine time weight,
-1
m Ky S N N N N
R ts f G Gm GG GE
Diesel 0.05 3.5 66 11477 1765 1079 686
Gasoline 0.05 3.5 83 11183 1471 981 490
Gf.,fi “ | o025 3.5 1666 9810 98 49 49
Fuel consumption rates are summarized in Tables 3 and 4.
Table 3

Various engine hybrid cars fuel consumption
for urban traffic in terms of specific fuel consumptions

specific
Type of engine Fuel con- Fuel consUMP= | fyel consump-

sumption tion tion

mpg I/100km g/KWh
Diesel 42.2 5.57 215
Gasoline 41.2 5.71 225
Gas turbine 40.0 5.89 260
Gas turbine 40.7 5.78 255
Gas turbine 41.1 5.72 250
Gas turbine 41.6 5.65 247
Gas turbine 42.5 5.54 242
Gas turbine 42.8 5.5 240
Gas turbine 43.8 5.37 235
Gas turbine 44.6 5.27 230
Gas turbine 45.7 5.15 225
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Table 4
Various engine hybrid cars fuel consumption
for urban traffic in terms of effective efficiency

Type of engine Fuel consump- | Fuel consump- | Effective ef-
tion tion ficiency
- mpg I/100km -
Diesel 54.5 431 0.40
Diesel 51.7 4.55 0.38
Diesel 50.4 4.66 0.37 -
Diesel 49.2 4.80 0.36 gg
Diesel 47.7 4.94 0.35 g =
Gasoline 417 5.64 0.30 58
Gas turbine 38.7 6.15 0.25 38
Gas turbine 40.3 5.91 0.26 3 %
Gas turbine 41.7 5.69 0.27 2
Gas turbine 43.4 5.49 0.28
Gas turbine 45.0 5.28 0.29
Gas turbine 46.6 5.12 0.30
Gas turbine 48.0 495 0.31
Gas turbine 49.6 4.80 0.32
Gas turbine 51.1 4.61 0.33
Gas turbine 52.7 4.46 0.34
Gas turbine 54.2 4.34 0.35
Gas turbine 55.7 4.22 0.36
Gas turbine 57.3 411 0.37
Gas turbine 60.4 3.89 0.39
Gas turbine 61.9 3.79 0.40
Gas turbine 63.5 3.70 0.41
Gas turbine 65.0 3.61 0.42

Fuel consumption rates for various cars are specified below for the sake of comparison [10,13,14,15,18,19].

Table 5
Pilot fuel consumption rates for urban traffic in terms of effective efficiency
Fuel -
Car type Fuel consumption ue ctci):sump Total car weight
mpg |/100km N
Honda CNG
35 6,72 10320
(Nat. Gas) !
Honda FCX
64 3,66 9810
(Fuel Cell) !
VW JETA (Diesel) 50 4,71 9320
Honda Civic 51 4,61 10320
(Gasoline)
Honda Insight
(Hybrid, Gas Electric) 63 3,74 8360
Chrysler
(Gas Turbine) 17 13,83 8830
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3. CONCLUSION

According to Table 3, gas turbine is comparable to
fuel engines in terms of fuel consumption rates. To
achieve the level of diesel engines, specific fuel con-
sumptions will be reduced down to 7-8 grams, which is
just 3%. According to the results obtained for effective
efficiency, this parameter will be 2% higher to be on a
par with gasoline engines, and 6% higher to be on a par
with diesel engines. Judging by the latest achievements
of gas turbine design and technologies [9,18,19,21], this
can be implemented in the near future. Also, it should be
noted, that light-weight hybrid cars are saving about 0.5
litre of fuel per each 100 km versus gasoline engines and
nearly 0.35 litre versus diesel engines due to lower total
weight alone. It is also important, that according to [21],
effective efficiency or electrical efficiency of light-duty
diesel engines (30-50 kW) never exceeds 30%. While as-
suming this value in our calculations, it is clear that
weight performance of a gas turbine out weights the
losses related to piston engine thermal ratio.
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PACXO/, TONJIMBA TMBEPUAHBIX ABTOMOBWUEN B FOPOACKUX YCNOBUAX

M. beH Xaum, b. Apasu, M. bpaHg, . Uocebuase, . Abpamuwusunm

1 - VYuuBepcuteTckuii ueHTp Apuans B Camapuu, 2 - [enapTameHT TpaHcnopTa, [PY3UHCKUIA TeXHUYECKUi
yHuBepcuteT, Ipy3ua, 0175, Téunucu, yn. Kocrasa 77

Pe3lome: B Teopuu aBTOMObU/EN pacyeT TOM/IMBa ONpedenseTcd Ha OCHOBE yAe/bHOro 4acoBOro Pacxopa
Tonnvea. Mpu 3TOM MOAY4YaeTcs, YTO aBTOMOGMAb BCE BPEMA HAXOAWUTCA B PEXMME YCKOPEHWs, T.e. onpesensior
HEeo6X0AMMYI0 MAaKCMMAJIbHYIO MOLLHOCTb ABWUraTeNA M MO NOJlyYeHHOW MOLLHOCTU ONpeaenatoT pacxod Tonanea Ha
100 Kkm. Ecnv TakoW nogxon B KakKOM-TO BMAe npuemaem Ana 06bl4HOro aBTOMOOMAA, TO OH COBEPLUEHHO He
noaxoauT ana rmbpuaHoro asTomobmna. MpUUMHON 3TOro ABAAETCA TEXHUYECKOE pelleHne rmbpuaHoro aBTomobumns,
M B YACTHOCTM TO, YTO B MeEpPBYIO ovepenb, ABuratenb rmbpuaHoro aBTomobunsa pabotaet B ONTUMaNbHOM A1S HETO
pexume. U, BO-BTOPbIX, NPU YCKOPEHUM ABUKEHWUA 3TOT aBTOMOBMAbL UCMONb3YET SHEPTUIO, HAKOMIEHHYIO B baTapesx
aKKymynsaTopa.

C y4yeTom BbILLEOTMEYEHHbIX MPUYMH, @ TaKKe METOL0B OLEHKN TONJIMBHOM 3KOHOMMUYHOCTU, NPeACTaB/EHHOM B
AuvpekTuBax EBpocoto3a v npaBuaax sKoHommyeckon komuccumn OOH, npensioXKeH HOBbIM MeToZ pacyeTa pacxoaa
TON/IMBA NPU ABUMKEHUU TMOPUAHOrO aBTOMOBMAS B ropoacKMX ycnosusax. MeTos onupaetca Ha NoJiydeHHOe HamM
ypaBHeHMWe. Ha ocHoBe npegnaraemoro MeToza nNpeacTaBiaeH CPaBHUTENbHbIN aHAaM3 pacxoha TonAMBa rMMopuaHbIM
aBToMobuaem, 060pyA0BaHHbIM ABUraTENEM C PA3/INYHbBIM TOMJIMBOM.

Kimouessie cmoBa: rmbpuaHbiii aBTomobunb; raszosas TypbuHa; pacxos, TON/IMBa; S3KOHOMMA TONMBA; BbICOKasA
3 PEKTUBHOCTb; IKCMAYyaTaLMOHHbIE KAYecTBa aBTOMObMAS.
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UDC 629.1/.7
TRANSPORT WAYS ORGANIZATION OF SAMTSKHE-JAVAKHETI AND ITS INFLUENCE ON
DEVELOPMENT OF REGIONAL CONNECTION
B. Gitolendia
Departament of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is shortly represented transport infrastructure condition of Samtskhe-Javakheti and political and
economical effects are discussed by cause of this organizational structure improvement. It is a talk about transport
passage, which will have a great influence on development regional connection and it must be an additional condition
of country economical intensification.

Key words: regional market; export service; alternative transport route; integration; infrastructure; transport
ways organization.

YOK 629.1/.7
OPTAHU3ALUA TPAHCMNOPTHbLIX AOPOI CAMUXE-AXABAXETUN U EE BIMAHUE HA COIO3
PETMOHANIbHOIO PA3SBUTUA
f'mtonenpgua b.TI.
[JenapTameHT TpaHcnopTa, MPy3MHCKKI TexHUYecKnit yHusepcuteT, [pysua, 0175, Tounmcy, yi. Kocrasa, 77

Pe3lome: KpaTKo NOKasaHO COCTOSIHME TPAHCMOPTHOM MHOPAcTpyKTypbl Camuxe-[yKaBaxeTuM U paccMoTpeH
BbI3BaHHbI B pe3y/bTaTe yAydlleHUA OPraHM3auMOHHOM CTPYKTYPbl 3TON AOPOrM 3KOHOMMYECKUN U NOAUTUYECKUI
adpdekT. CkaszaHO o0 npucoeanHeHUn Fpy3nM K BaxKHelLwemMy TPaHCNOPTHOMY KOpuAO0pPY, KOTOPbLIN AO/KEH UMETb
60/1bLLIOE BANAHME HA COIO3 PEFMOHANBHOIO YTBEPKAEHUA U PA3BUTUA U 3TO CTano Bbl AONONHUTENBHBIM YCIOBUEM
ON8 YCUNEHUA SKOHOMMUKU CTPaHbI.

KimtoueBsie cy10Ba: pervoHanbHblii PbIHOK; 3KCMOPTHOE OBCAYKMBaHWE, anbTepHaTUBHbINA TPAHCMOPTHbIM
MapLUPYT; MHTErpaumsa; MHPaCTPyKTypa; OpraHM3aLmsa TPaHCNOPTHBIX 4OpPOr.
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PERSPECTIVES OF USE OF COLD RECYCLING IN THE ROAD SECTOR OF GEORGIA
A. Burduladze*, M. Shishinashvili, M. Magradze, T. Bakuradze
Road Department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: There is considered advantage of road surface restoration by the method of cold recycling and proper-
ties of used fixers. As a fixer it is usually used bitumen emulsion, which is produced according to different technolo-

gies.

There are represented those main requirements, which cationic emulsion should meet when used at the process

of cold recycling.

There is also showed possibility of use of foamed bitumen as a fixer instead of emulsion.
Key words: cold recycling; bitumen emulsion; cationic emulsion; foamed bitumen.

YAK 625.7/.8

NEPCMEKTUBbI MCNO/NIb3OBAHMA XONOAHOM PEFEHEPALMU B OOPOXHOM XO3AWCTBE

rPy3mum

bypaynagse A.P.,* WnwuvHawsuau M.T., Marpag3se M.[l., bakypaase T.M.
[opoXHbIN fenapTameHT, FPY3UHCKMI TeXHUYecKuii yausepcuteT, Ipysua, 0175, Tounncuk, yi. Kocrasa, 77

Pe3lome: PaccmaTpuBaloTca NpPeMmyL,ecTBO BOCCTaHOBNEHUS [OPOMKHbLIX MOKPbITUIA METO4OM XO/J0A4HOM0
PeumKaMHra M CBOMCTBA WCMNONb3yeMOro B 3TO BPemMA 3aKpenuTena. B KayectBe 3aKkpenutena B OCHOBHOM
ncnosbsyeTcs BUTYMHan 3MyNbCUA, M3rOTOBJIEHHAA MO Pa3HbIM TEXHOOTUAM.

[aHbl Te ocHOBHble Tpe6oBaHMA, KOTOPbIM AO/XKHA YA0BAETBOPATb KATUOHHAA 3IMY/IbCUA, MCMO/b3yeman BO Bpems

XO/1I04HOI0 peuUnKInHra.

Moka3aHa BO3MOMKHOCTb MCMNO/1b30BaHNA BCIEHEHHOTO 6VITYMa BMECTO 3MY/1IbCUMN 3aKpennuTena peunKkanHra.

KimtoueBsie Ci10Ba: X0104HbIN PELUKANHT; BUTYMHAA 3MYNbCUA; KATUOHHAA 3MY/IbCUA; BCMIEHEHHbIV BUTYM.
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UDC 621.879
RESEARCH OF AXLE SUPPORT KNOT OF THE TENSION DRUM OF M3-10 MULTISCOOP CHAIN
WORKER MEMBER
M. Shilakadze, L. Sutidze
Department of mechanical engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: There is analyzed the axle support knot of the tension drum of M3-10 multiscoop chain worker member.
The spherical form of the bearing knot is recommended for its designing. The constructive sizes of the support are
proved by the conducted calculations and the optimum pair of materials for mating members is chosen as well.
Key words: tension drum; axle support; spherical insert; contact pressure.

YOK 621.879

UCCNEAOBAHUE OMOPHOIO Y3J/1A OCU HATAXXHOIO BAPABAHA MHOIOKOBLLOBOIO

LEMHOIO PABOYEIro OPrAHA 3EMCHAPAOA M3-10

Wunakagse M.E., Cytuase J1.H.

[JenapTameHT MmalLMHOCTPOEHMA, [PY3UHCKUIA TeXHUYECKUA yHUBepcuTeT, Ipy3ua, 0175, Téunucuk, yi. Kocrasa, 77
Pe3lome: WccnenoBaH OMOPHBIA y3en OCU HATAXKHOrO H6apabaHa MHOrOKOBLIOBOro LienHoro paboyero opraHa

3eMcHapaga M3-10. [lna ero npoeKTMpOBaHMA pPeKoMeHAoBaHa cdepuyeckasa ¢opma NOALMNHUKOBOIO Yy3na.

PacyeTamn 060CHOBAHbI KOHCTPYKTMBHbIE Pa3mepbl OMopbl M BbibpaHa ONTUMaNbHas Mapa MaTepuanos ANs
COMNpPAMXKEHHbIX AeTaneun.

KiroueBrie cioBa: HaTaHoN 6apabaH; onopa ocu; chepuueckunii BKAablll; KOHTAKTHbIE HaNPAXKEHUA.
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