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9o6IOHMEGHOLOmMZ30L TgboderqdgEos Jobo 3mMgdEHoMgds.

39P96M90900 gbdotgds A3BogMgdL 93EHMdMBTo RollbmBsdo s 9HO FoMIMYEH0I6
d9m6Mg 356OHIONEGDY 2ooL3wsdo.  3oBgMGIOL 50D, GMamO3 fglo Mbs ogmb
©HMOMWo  IMbOEEIWo  3530¢0mbo  30d0l, M3l @S  JoMOLIYID  ILYES35,
3056dgfimboos  @sLoxMIo  vEHOGIom® @ FY)HBOMMWo  FgLodEgdEMdGOOL
306900L5M308 BoFoMm 0bxMILEHOMIGHMOOL MOOHMbzgwymzom.  ymgzgmo oBgMgdol
5Q0R00 50 FIMH3000 b 0gml 60dBJdOm, 25653900 WsTol Losmgddo s d90(393IL
33D9360900L5M30L 9930w gdgE 0bBMMTo309dL. 53 539690 gdBY S©0b0dbMEo Mbs
0ymb doMmIOGHOL Bggds, 0b6xm®Bs300 oBgMdOL ILLbYMgdOLS s Bodmemm gsBgMgdoL
d9Lsbgd. domomMYdIMo bs 0gml FoOIOHBHOL bMIMgdo, GMIWgdog Mo3L 0yM0sb 3
3969690599, OOL 2963530 Mmd580 58 JoMHIM™MEJOBY IMIM>MBOL 0b6EGJMHZ5¢0 s Lbgs.

LodRBOgOM™  499Y396930L  MYbFHIdYEMds  MAgBHILHoo©  ©ITMI0IOME0S
9md6530 899500396Mmd0L Lo d9hg35%g. M306M39wgl gmgwrobs, Lsbsd 930MRg3gm
530MbOME  ($9350Md0L  93BHMINMLL,  LBoFoMms  ao30blgbmm, ®MI 533 MdMLYdO
33l0BOE0MEIOS MO0 JOMOMsEO H0TIBOL - IB0TEM9dOLS S (Y35MdOL Jobgz00m.
Bodoeodm BodsGmIOMBHM 45w5Y356900L ML 30MEHJLMdS gboFqds Lodowrsdm s OO
}93500™d0L 53BHMOMBYOL.

360036903560 356539305  533MOMLOL  ($9350MBy, OMIgoE,  M30MH39wgls
gmgzeobs, Dgyao3wgbsl sbgbl 93GHMdMLOL  Fg3lgdol 3mgxn0E0gbEGbY s FFBogMms
3MIBmOEDY. doLo  FoBLIBOZMOLIL FoMZcoL0BIOMO MBS 0ymls IABIZOPBS IOl
100900 (9MHPO B0TIOMGOIOM) @S oo  HMVMIBIBIMO  Fobsfogds ®I-0sdols
Losmgdol  obgz0m. 93MJM3Y, 93GMOMBYOOL  FMdMSMOOL  0bEIMZ5wgdo, Logbom
0mdMomdol  3060Mmd900 @5 abHgdol  godBecvbsM0sbmds s  gosoy3zsbgdols

0300000090 gds.
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Bogdogodm  LoBs®IOBHM 93EBMdMLYd0 bs T9gbodsdgdmgl Logduda)s@oEom
dmmbm3zbgdl, 13003909l Ymawrols ($H939Mds, ILOIXMI0 SPYOEJOOL MOMOI6MdY,
1539MAEGOOL  gobeogqds, 396939008 Momgbmds s dolo Losby, o3 JMIGMEOEHWW
BobbMIs-49aMbgwsl  MHBOMB3gymal.  FoMdMMEGHdby by  FgomBgl  olgoo
3330900, MMIGOIOE 005305600 (3H93500Md0m FJGL0539d056 FYBI3Mbs35IOL
MBOWB39YmRb B30 gdOLIMZOL 930w gdI0  J0OMIJOOL  OO(33L. IS
50b0dbmEols, Logoeodm LsdsMIOMEM 53GHMOINMBdOL dm@geol 9Mbg35Dg Bgas3gbsls
5H9bL 8653500 GBogBHME0, Do 306039 gl Ym3eoLS 599300 GOYE0s, MM J>MTOWYEOL
30601900 0dwgmE9l d0b0dsMmHo  EbIbIMKRJIOD  533MdMBGIOL 9L MSEHOEOOL
L5 gdsLs.

930b6m303900  FodBHMMIO0B 930w gdg0s  MmM0BGEHSE0s  Imgzsbobmm
533™dMgd0oL IFoMTMYGIMOSBY s LHTRBIZMOM FoY3956900L MZFOMVOMYOMWGOSDY.

RIL336d

5060950, B3GHIMJOMo  sbseroBo 230P39693L, MHMA  Lodoewsdm  Los3GHMdMLM
35MmIOMBHIO0L  95839JAHMO  BM6J30mboMGISDY  gogwgbsls  sbgbl  BodBHME™MS OO
509bMds, HMIGEmd F5gJL0SW OO omM35¢olHobgds MBMHMb3gwymal dmbobergmdol
MBoBOMbM,  bsMoLbosb ©s  OMME  4500Y356L. 0509995390905 Lodoesdm
35633900l GgmHBg30L 3G0b(303900 s 899M:™935H90ME0s Ol JOMOMSPO 356G YO,
™I gdo3 dobodsgry®o QbsbsGOYgd0M 33G™dL9o0L 99L3eg5EH O30l
MBOW639gmRab.  LEGHMBLIMOGHM  ROMIGPILS ©s  3M336090d0  F9IMM935HYdOMEO
©Mbolidogdgdol dom3500olHobgds MBEOHMB3gEYgmARL Lodowrodm Lsog@MdMLm JoMIMYYEHIOOL

98330 B2bJz0mBoOYdL.

353(M4d6dd>' IR0 RNGIAHISIAMD:
1. m. 395330¢00, 5. ©930dY, 0. 3GBIBIZS - 53BMOMIGO0m FYHOZMMS FOY3560L bodolbols
5350900l Tglobgd. LodgEbogmm-3H9dbolzmemo gmE@bswo ,,GMBL3MOE, #4, 2005, 75-80 33.
2. . 395030¢00 - 533HMIMO0gd0L bH3930L 93MmbMBoMOMds. Mdoolo, 2007, 133 3.

3. lenamBuim O.I'. , Byrxysu H.B. - Metox opranuzaium sKCIpeccHbIX aBTOOYCHBIX peicoB
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Ha MEXIYrOpOAHBIX MapuIpyTax. MexIyHapoaHbId Hay4HbIH KypHan ,,IIpoGmemMbr MexaHWKH,
T6wmmcu, Nel(26), 2007, c. 87-90.

4. . 9e35330¢00, 3. 87560330(0. - Lodowsdm 53EMBMLBYOOL Logdu3e s sE0Mm 30MMdYdOL
o dmdMH>MdOL  ©g50d900L  M530L90MdSb0.  LsdgEbogmm-Egdbozmeo  FmMbsgro
»GEBL3MOEHO O B36Job5003T96gdMdS”, Mmdoobo, #2(21), 2011. 5-10 g3.

PA3PABOTKA MEPOIIPUSATUH JJIS1 DOPPEKTUBHOE
OYHKIHNOHUPOBAHUE I'OPOJACKUX ABTOBYCHbBIX MAPLHIPYTOB

O. I'enamuBnimn, M. 3ypukamsuian, I'. Tadaranse, T. Huaypu, M. Komiaranze
Pe3rome

Poct aBTOMOOMIBHOTO Tapka CTpaHbl OOECIIEYMBAECT MAaKCHMAaJIbHOE YIIOBIETBOPCHHE
OOIIECTBEHHBIX TPAHCIOPTHBIE MHTEPECH B TPY30BBIX U MACCAKUPCKUX MepeBo3kax. Ho B To ke
BpeMsl IPUHOCUT MHOTO MPOOJEeM: pacXoayeTcs IOpOrocToslue HePTEHPOAYKThI, 3arps3HICTCS
OKpy’karotas cpeaa u B ropoaax 6osee 80% ot 3arps3HEeHUs OKPYKAIOMIEH Cpebl MPUXOIUTCS Ha
BBIXJIONTHBIX BPEIHBIX TA30B aBTOMOOWJICH, MOBBIIIACTCS YPOBEHb IIyMa, MEPEMOTHEHBI YIUIBl U
YJacTbl IPOOKK Ha JOpOrax, 3aTPyAHEHO NEpeIBUKEHHE MEleX00B U T.A.. B craThe 00CyXIeHBI
MIPUHIIMITBI BBIOOpA MYHUIIUTIAIBHBIX aBTOOYCHBIX MapIIPyTOB, a TAKkKe pa3pad0TaHbl MEPOIPHUSITHS
g 3QQPeKTUBHOTO (QYHKIMOHUPOBAHUSI TOPOACKUX aBTOOYCHBIX MapIIpyTOB, KOTOPBIE HMEIOT

OounbIIOE IMMPAKTUYCCKOC 3HAUCHUC.

DEVELOPMENT OF MEASURES FOR CITY BUS EFFECTIVE
OPERATION ON ROUTES
O. Gelashvili, M. Zurikashvili, G. Tabatadze, T. Niauri, M. Koplatadze
Summary

The growth of country's automobile park provides maximum satisfaction of society transport
interests in cargo and passenger transportation. But at the same time makes a lot of problems: is
spending expansive oil products, is contaminated environmental and in cities 80% of environment
pollution is share of harmful automotive emissions gases, is increased noise levels, overcrowded
streets and are frequent traffic jams, difficult to move to pedestrians and so on. In the articles are
considered principles of municipal bus routes selection and are developed measures for urban bus

routes effective functioning that have great practical importance.
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GTU TRANSPORT AND Ne503
TRANSPORT AND MACHI- Nel (35) ( @; 2016  Department’s of Scientific
NEBUILDING FACULTY 4 and Research Centre
www.gti.ge MACHINEEUILDING PRINT MEDIA

T: 658-82

353 656(075.8)
1LSISSIM 1LISZGMIALM 33HIGHIGIBBI 3BBI3GHES3SLIB0L

33%%J301L dd0MKRIdNL S6INB0
. 30msB30m0, 3. HodeBsdg, 8. Butogedzomo, 3. gmdmahedy, 0. Basmto
(bsstrorzgeacls Bodbogmto =BozgdlogBo, bajsbmzgme, 0175, solbgszst Ne77,
odogobo, Ladstoggene)

&9bo89: 939956500 53(9F80¢980L Hs0a09b2B0l Fb0dbgcrmz560  80ds?dgds 0p393U
bsd®sb6b3camhe2  bs3500L  bodFommzol gobosl, s bsd®msblbdm®dem  3ompgbols
©3898030bs @5  Osm30L  sbergdry®  Bogmsl  8moobmal. sdodmd  bhshosdo
336bocroyemos @5 T3993¢0 339MIB0e980b Usgdbdcrysdsgom 35659990980l
395635600980L sbergdrytro dogmds, Gsbsg bsgge1dzers@ G500 (595¢79G0 33¢7935 I
@ Odgerop  bsgsevsger  bssgdmdaaber  dsIGH980b  9R94H056  3965530026069850
9bO2639cy03L.  bdshosdo  deasgdorenos bsgsensder  bssgdmbayber - sm369990 B9
8 Yo300065350980L 99000980 330¢7930L 565¢70 Yo, W8 IbOCP05 0™ Y IO Ggormob
350029969800 8o Bsbd9f2b0¢r98s s §90-905398:9¢005 Ls0r5bsqoe 63930009600330980.
1533560m LoGHY3900: 53BMIMBO0, OYMTs, FJoMEO, BMdM>MdOL LoRJsMYg, IMAMOMBOL
6095109900, 989JGHNOMds, FoMIOMEH0, THo3Mbs3500.

QIALS3S0
939996590 LEGHEMBLIMOEGM  3OMELOL 306MHMBYO0 dMEm fergddo  sOLYOOMS©
390(33505: 15933MBMI0WM FBgdoL Jugeo Bs3argds© Fo0BIMES LHogEMIMdOEIM 35030l
5m©YbMBLMD  FgoMmgdom, 56w 250D BoBMbL3MOBHM Bs3ool LodFoMH™3Y.
2905 50b0dbmE0ols, 990(335¢s IMIMoz0 99950096 MmdolL 399603900 FEyMTsMYMdS O
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L59gL3EMSBHOEOM FoboLOSMPIWGDO, 5Ts3 393wgbs 0dmbos LHGHEMBLIMOEGH™M 3MM3gLOL
995399BH056MdBY. Lo9gEMIMDOEIM 35630 Q9B FM9350RYMHMZs60: BYEDOEDY, OoBgwol
bo)393%Bg o 0bgdc0g  s0MBg  IMIMTogg  93GMIMBOEgd0,  3080(0WO,
99dGH®MIMdogdo s Lbgs. 506030 ds 496530005 LoGHEMBL3MOEGM  3OHMEgLoL
©5393930L5 @S FsMM30L SHBWYOMEMO BoEYMDs. ToROOMOE: 93¢BMIMBOWGdOL L3930
bo6rxob Mg d9Jdbowo bmMdgdo, 99mbsdsdms ®9356aw 3060M09dMb, Moy dsmdo
56 50 GomM35¢oL0bgdME0 93EHMIMO0OL AMIOSMBOL MJ:08900 S 500 BMMOTIOMIOOL
396mb6BMA0gM9gd9d0.  53EMIMB0gdol  Losf3o30L  boGxol  bmMIgdol  gosbyomodgdol
dm©9gddo 56O SMHOL  gom35¢0olHobgdmwo  oBYol  dMs3L  Lodmdsm  Mgz0dol
RMOI0OHO0L 39bLb30390900, oA  39MBMOOGHMMOL S OBl  IMs30560
533™3M30wgdol Lofzog0l boxol Bm®ToMmgdgdol dmMol ImdMomdol  ©s)dysegdgeo
69:109900L  BDsTd0 5OLYOMOL 3G0bE03MW0 goblbgsz9d900. dMEIM MHML, J0MOMYdIIWO
M5O IYMT0EgooL 303396L0MGdL Jglim®mgdomo 3mgR03096E9d0L LobEGHgdob 89Jdbom
30™d96, M55 LygJu3WMOGSEOM BoJBHMMYOOL (Logbom, LoEGEMBLEMMEGM, 3w0ds@IMo
o 0.0.) 3m33gduime  TgxsLgdsl omzsoljobgdl. ymggwogzg s0bodbmwo dormmomgdl
BoGMobL3MOGHM  3Mmi3gbdo dgdsgoo  gagdgbBgool  2oobys0dgdolsl  msbsdgtmay
3900M900Ls s 1T 9dGOOL 45FMYghgdol.  LoBMIBLEMMEGHM 3MHMEILOL 9w9dgbEgdol
3565393900l 4obLOBMZMS  Mbs  9xMdbgdm@gL  LOGHMBL3MOEGHM  LyTSEgdgBdOL
3985mdol Mo 306MHMBYOL S 0M35eolobgdgl 3mb3MIG Mo Logdudws@szom
30600Mm0g3L.  50b0odbMEo  goblogmm®gdom 3603369 mzsb0s  Lodowodm  Loog@mdmlic
356mIOMBHIO0L 9839dBH0s60 BMbJ30mboMgdol MHBOMMB3gymaol  ©mboldogdgdol MU,
3065096  Joasdgddo 53dmgMHowos OO MoMmEbmdom dmdMms30 89950096 Mdy,
39X JOJOME05 2B0L Lygswo bsfowo s 899aboros 39360 3OMOdMYGTs, IOOBIMGGOME0S
29M90m  533MIMB0WGO0EID 2odMmbsdmedzo 35369 S0Mgdom, IMTsBHYOos HAsmMob
©MbY, 5OOL Lo3MdYd0, JOMOMMEGOIE0s BIHOM FMLBOSMLIIIS YOWISPA0WYdS S Bb3S.
5303™d  Bodowsdm  GHMobL3MOGHOL 33e935 s Lodosdm Loog@MdMbm oMM YEHJdbY
d3b030M0mb53500900L  FgoMmEIdoL 330935 9JBHIOMEMOs s sl 360d3bgermgzsbo
399099693000 bsLosMO Foshboo.
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d0®00SR0N 65V 020

L553GMOMLM  FoMHIOMEIOOL  BogJUSWYOBHIGFOM  3565TYBHMJIOL  2osbAM0dgds o
3300305 2505943560l M530MbIMMO MMYIBOBYOOL MBEMMBlgmymas Mbws brgdmogl
o6IOMEGHB Bod3H0IM0 FyBo3Mbs35000L Tgufogerols bogzmdzguby.

33w930L  59m3sbss  Loog@MOMLm  FoMTOYFHJPDBg  IgHogmmbs3ogdol  Lybm
9mbs399990L B0gds s om0 gobofiogds MY-sdol LsomgdOL s 330600l EYdOL
dobgzom, o3 BodMogdsl 235dg3l  Mo30MbsMmSE dM35bObM®m 93EHMOIMLYdOL
bsBgobg 8domdol mEmsbobgds,  LHimGms 89350y0bmom dsmo dmdMomdol dsbGogyo,
53060b0M0 ImdM530 899503960 ™dOL 3030, 253565f0wmm 533MdMIGd0 FoOTMYFHJdDY O
3056303565 49635w0amm gohgM09gd0L SO gdO.

93H0300b53500900L 33935 F9odwgds  oyml  3m33wgdubeo s  dgMBgzomo.
3033w9dbmEo 3300935 GHOMYds Y39ws Lobol GHEMBbL3MOEGDY 56 yzgws Losog@mdMLim
35O 3HG0DY 9OHPOOMMIWSE, BoghHmM 3MIMdEGIGO0L gosFMHolL Jobbom. dolbo JoBsbos
BoGMobl3mOGHM  Jugeols  gobgomaMgdol  MBOMB3gwymRs,  bbgoolibgs  Labol
GOBL3MOGHOL  FMFomdol  3MMmOHEODBsE00L  QomBXMdYLGOs, FmIMo30 o gbermdol
3900565)0egds BoMmIMBHOL FmMoL s Lbgs.

3960B930000 330935 3HoMEYdS (3503979 FoMTMHYBHJODY 300b309B IO Bs3ombgdols
29005094393 0bom30L, OHMIGEoE 935300609 0s J5BIMGIOL  SYOEGIOL  2obesAqdOL
330D,  93BHMOIMBYOOL  FMIMSMOOL  F9BMOROL (3300 gdLMD, 2963399
6golgddg  93GMOMLYOOL  9BYIGHMOSI©  3ddMYgbgdolomzgol,  FHozmmdMMB30L
39bLOBEZMOLIM30L s 5.9.

3309360mbs35000l  33eg30LsM30L 0ygbgdgb Lbgoolbls FgomMmEL: 2odm3ombggdl,
5639GHMOL, Gombm®l, 30DMeOl s Lbgs.

399m30mb3900lL Igmm©o 9x3dbgds 93@™MOMLdo dgmxao dFBogzMYdoL 33wg39L. SO
3900MEOm 3309308 9MLO, dEYMIsMGMOL 08530, MM 330g30L OML 933¢g350M0 090
33D9360M900Ls6, MHMIgE A9BgMHJd59©) JoEOL O 53350 FobOLEDBPYZMYds FYBOZOIMS
39055 P0 905 FoMHIOMEHBY 5BgMHgddL dmGOU.

9639360 390m@o 93g4omgds dmbobergmdol dog 96393 900L Fg3Lgdsl, HMIEol

MBOWb3gYgmRs  bgds  90dMoEbzgergdol doge. 33e935  BHOMEI0S  30MI30M0
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3950m30mb39000  LoEbMm3zM9dgE0 5RO, bsFMTomb, Lolfogwrm  ©Hglgdegdqdol
dobgzom, MHMIol  IMbs39d900  BodLoGmEgds  9639@G0.  9b639EHMG0O  BgoMmEOom
930930006535009008  g99m33eg3zs  TgLodErgdgos  93MgmM3g  Lodoeodm  BosgGHmdmLim
doIOMEHOL  dMEm goBgMgd0Dg IgHogMgdol 2sdm3ombz0m s J0MgdvIero 0bxgmMTs300
56393990 3ogdLoMgds  50M0Eb3gEgdol doge. ImEgdMEo IHo3mmbs350gdol 33¢g30L
3900mo  doebHg IOMB53H390005 @S 39O  sbbgL  FoMTOAHDY  IFBogOMNBs3ogdOL
dmdGsmdoL  MgoE  30MHMOJOL O 00  3dTM0Yygbhgds  sbowo,  36H9dEH0MYdMYwo
Bo@®obL3MOEHM Jugerol d9gdbobosmzol sb Jobo o 3zgmeeo 3396d9d0Ls s FoMIOWE DY
Bo@EobL3MOGHM LT gdgdOL  FdomdOL godxmdglgdol dobbom. gl dgommeo Lbgs
3900m©g0msb Jgs0gdom  Fglodegdemdsl g35deg3l  3sbbo 2933900 LOEEBLIMEMEHM
1399dGHO0L NYROM BsODM L0BbFHIMILM 30MH3]dBY s HBBYOMEO LoGOIBL3MOEHM JugErol
8019595350 399M3530bMmm IMLsbegmdols dmmbmzbowgds Lbgosalbgs dodsmmvemgdom
BOOI9PYO0Gd>DY.

GombmMo Igom@o  LBodmogdsl 435dg3l B3O bs350gd0L  JoMHOMOEO
d5b39690¢gd0l 39S, 3963LsBEzOM™ dgbogmomo 36MH9g13mb9b0MEo
39S9OP0G0J30  FoMTOYEHOL A9BGMHGOOL 5RO GOl TMEOL. 53 IgNMEO 33930l
dgbo3Mgdl  533MdMLBdo  Tgugerolsl  gdwgzom s dMbigEolsl  BsdmgMmdg3o0:
139309 MO0 BHowMmbgdo, OMIWIGOBIIE 90b0dbMw0s BosxmIobs ©s Bsdmbzeols
3969690930l 6MmIMgd0, 53Mgm39 I3HBI3MMBOL MM Losmgdol B3969d00.

309995¢MH0 IgOMPOM 331935 9ALbMgds dmbozgdms FgaMm3z90sL 35BhgMHgdOL
5030900l Jobg30m, LHWSE SVIMOEHIYEGO0 30DBYISWMEMSE PoblDBPZM396 FBIzMMs
509bMdL, 533MdMIGdOL F93LgdsL s gl FMbBsE79d0 F95g300 B3gEOSEMM 3bMOEGdT0.
30D995¢MH0 3900MEOL 259myqbgds s 30900 06x3METs300L ROJLOMYdS Fobolfom
0m3Boadmer  B39E0sem  RMMIYPdo  Fgmdwosm  93GMdMLYdOL  BdMEgdLy S
306 BHMO9dLsE. 30BMsMHo dgnmEo 98wYdbgds IgBozmms IMZWLL  49BgMgdOL
530w gdHg 96 533MdMLgdol  Joaboom. 30639 Fgdmbgzgzsdo  sMIMOEblxEO0
Mm609bGH0MJOMs©  2oblobPgMs3zgh  FYBogzOMY9Y35bsl  doMoms  gobgigdols
530 gdHY 96 29bLOBMZM9396 FoMIMMEHDY 299390 53EHMINMLYOOL Tg3Lgdol IBogMMs
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(50M9bMdOL  Bs35MOMOM IMZEom, dgmEg Fgdmbgzgzsdo sMIMOEblgEo  SOMOEbIZL
Bobyeno s 5dMbYYEno FgHegMgdol MHoMmEIbMdIL MomMmgme oBgMgdsDY.

30D95¢MH0  IgMm©Oom FHogMmbs350900l 330930l 3MM3gLol s Fgdmbivyero
06335300l 53353905 56 IM0Mb3L O ML S B gdYOL, J0MYOdMEO 33¢g30L
AsboEngdo  25dm0ygbgds  Mm3gMoGHomwo  B0BbgdoLomzoL:  FoMTOMEHJOBY  BMdGS30
099500960 M30L o9bs, F>OTOHWYEHOL 49BMHOPOL 3MEM9gEH0MYDS, (356399 FoMTOWYEJOLS
5 9069d3Dg dMbobErgmdol IMALobmMgdol baGolbol 99dm{dgds s 5.9.

33H53600b5350980L 3300935 FgLlodwgdgEros s5Mm9m3g  3Mb3OgEWMEo FsMHME 0L
99900300l 9BsoDBoLLL,  FyHogcms  49oY39B0LIL  FogoNIO  dowgmgdols
(50M9bMdOm. 2og4oIo BoErgMgdol dgbobgd 0bBMmMTo300 235993l LodwoegdSL
2963L5BOzOM®  gosgzsbowo  FHBogzegdol  MOmgbmds  dmgew  BoOIOMGHDY,
930030mbs35000l (33000 qds  FoMIMMEBHOL  B0BsOMIGIOm, ©MY-sdgdo  LosmgdoU,
039900L s fgeofools Lgbmbol dobgwzom. LMo Jmbozgdgdol Bolswgds® FoMS 0
dgbogMgdoby, OMAWadLsg  9J30  gOOXIOIPO B0 YMIO0, 93300090 GAO
3930035¢0Lfobmm ol d3bogMgdo, MH®AIdLYE 99300 LyBMbMEMO, ymzgEE®omMo ©s
Lbgoolibgs Lobol LodyBogMH™ doWgmMgdo, T9V35009d0.

93053600b53500900L Tgbobgd 80900 0bBMEOT>300l FMTs390s bm®ME09WYds
139300 MEOE 89049353900 3OMYMTGdom  3mI30BHIOIro  BH9dbmewmyogdols
399mygbgdoom.

3b®owo 1

93053600b535000 gobsforgds mg-msdol bysmgdol Jobgz00
Q©O9- 330936005 MoMmEIbmds | E®Y-©sdoL | F3BIZOD
©odob Losmgdo 65m@9bmds
15507900 90850079 9ds 9005007905

3065306 396 3065300 | 7356
5-6 31 - 14-15 198 208
6-7 246 261 15-16 203 231
7-8 309 302 16-17 232 305
8-9 358 396 17-18 302 296
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9-10 322 244 18-19 380 323
10-11 267 186 19-20 192 232
11-12 164 94 20-21 108 131
12-13 131 105 21-22 41 35
13-14 246 96 - - -

dabogmms 2500943560l Ao  B0MgdMwo  0bBMEOTs305  9YEOWIIJOS
2390056500l ©MY-0sdol Bosmgdols s  BsOIOMEGHOL 2569690900l dobg30m. 030
1J935@IM5© 25MOLOIbYdS OYMHTJIOM. OYMYOO LTSI GISL 2353¢9396 Mg-Msdols
396339 LBosmgddo  30DPWMEMs©  ©o30bsbmm  BsMIONMBHDY oM gMo
908560 gd0om FyHogMmbs3o0gd0L 4obsfogds s ,,3030L“ Losmgddo IgBHsgzMmMbszsols

400 -

m5-6 Losmo
350 - 1 6-7 Losmo
m7-8 Losmo
189 Losmo

m9-10 Loomo

m 10-11 Losmo

m11-12 Losmo

m 12-13 Loomo

380 m 13-14 Loosmo

14-15 Loosmo

m 15-16 Losmo

m 16-17 Losmo

17-18 Losomo

18-19 Lsomo

19-20 Losmo

20-21 Losmo

41 21-22 Lssmo

300 -

250 -

200 -~

150 -

50 - 108

dodoGm e gds

Bob. 1. 93Bs3M0653500980L LgdsB Mo aobsfoegds mg-wsdols bssmgdols dobywgzoom
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00900, Mol  dobgzomsl  ASBOLIBOIMGdS  53BMOMLYdOL  odBodo o
509bMds. ©05MT9O0L 53935 b gds MY-sdol Losmgdol Fobggzom daHa3MMbs35OL
39650900l 3bOHOWgdOL godmygbgdom.  J. Mdowrobol 9HM-gHMo FoMHIGMEOL MO39
90056 gd0m  IHBog3MmMbs350gd0L  gobofoegds  ©®Y-sdols  Lysmgdol  dobgz0m
dm39979wos 3bOHOWd0, bergnm EosyMsds 30 - babsHBy.

OMaMO3  ©053M530s6  BBL,  dm3gdMer  FoMIOMEHDY  AyBogOMNbs3ogdOL
35JbodoEmMo  LoEoOEYgdo ML 8-9 s 17-18 Losmgddo, sdoBHMA  53BHMIMLIdOL
35Jb0TOEMMO  BOMPYbMBdS MBS  PoTMOMZoEML 58 LosmgdTdo  THBo3Mb350gdOL
dobgz0m. ©s6sMBRG6 Lssmgddo FoMIOrMEGDY 9533HMOMBYOOL MomEabmds  oly Mbs
290565H0qls, MH™MI MHBOHM6390YgMmBowo 0465l TgHa36M9d0L O™, MLIROPLM S
3MIRMOGHo dndbobmgds.

RQRIL336S

59605, BIBHIMGOME0  5bsE0Bo  430639690L, MMT  Lodoarodm  LodyHogzmm
Bo@MBL3MOG™M LT gdgd0L BMdMMdOL 9539dEIOH0 MEYRIBODBsGoOLs s 3MB3IGMYE
o6 MBHJObYg om0 M3BH0ToMMO  MomMm©gbmdol oL Ibs©,  9MEOWgdI0s
9309300b53500900L 3300000l 356MBBMT0gMgdoms  oQbs.  BYBogMMbs3ogdOL
390m33g30L  d9amm935H9do  Bbgosolbgs  dgmm@gdols  sbseroBo,  LodmoEgdsls
335993l 306309G Mo dobbol dobgwzom dgz0MPomm  HMIgerodg dosmysbo, Moy
dab9360m5 9139JGHIO LoBMbL3MOEHM dALobMYdSL M BOMBlgEymaL.

353(MJI6Id IR0 LNSIGISIM:
1. . 395330¢00, 5. 93007, 0. 58LIBZS - 53¢ MOMLYO0 TgHBH3MIMS 2500593560l botolbols
5350900l Tgbobgd. bLodyEbogmMm-3H9dbolz Mo FmEmbowo ,,GHMBL3MOE ", #4, 2005, 75-80 33.
2. 6. 6535dg, 3. J5MN390830¢0, M. mMHI3MZ0 - LodaBI3OM Lv53EHMIMIOWM A55Y3569d0.
0d0obo, 2009, 412 g3.
3. M. 3953300 - 533HMIMBOWGdOL Lofiz030L §3MbMToMOMdS. Mdorolo, 2007, 133 3.
4. . 3953300, 3. 8995603300 - Lodoodm 533MIMLGIOL LogdL3EYSES30M 0MHMBYIOOL
@5  9mdMHomdol 09500900l  3530L9dM9OsBo.  LsdgEbogdm-@gdbozMeo  FMObswo
»GEBL3MOEHO 5 B3b6Job5013T96gdMdS”, Mmdoobo, #2(21), 2011. 5-10 g3.
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5. Typaesckuii U. C. - AromobunbHue niepeBosku. M., Tpancmopt, 20086 222¢.

AHAJIM3 METO10OB UCCJIEJOBAHUS ITACCAKUPOITIOTOKOB
HA T'OPOJACKHUX ABTOBYCHbBIX MAPIHIPYTAX.

O. I'enamBuau, I'. Tabaranze, M. 3ypuxkamsuiau, M. Komaranze, T. Huaypu
Pesrome

3HaYNTEIbHOE YBEIMUCHHE YK CIIa aBTOMOOMIICH B CTpaHe MPUBOIUT K YBETUUEHHUIO IUIOTHOCTH
JBMKEHUS, 4TO TpeOyeT HOBOIO MOAX0/Ia B MPOLECC IUNIAHUPOBAHUS U YIPABICHUS TPAHCIIOPTHOTO
nporecca. [loatoMy B craThe paccMaTpuBarOTCS M pa3pabOTaHbl HOBBIE MOJXOABI JJI pacueTa
9KCIUTyaTallMOHHBIX [apaMETPOB aBTOMOOWJIEH, OCHOBAHHBIE HA HUX PEAIbHBIX HUCCIEIOBAHUAX U
KoTOpble obOecneunBaioT d(pdexkTrBHOE (YHKIMOHHMPOBAHWE MYHHIUIAIBHBIX aBTOOYCHBIX
MapuipyToB. B crarbe mnpuBeneH aHaluM3 METOJOB MCCIEIOBaHMS MACCAXUPOIOTOKOB Ha
MYHUIUNAIBHBIX aBTOOYCHBIX MapuUIpyTax, YCTaHOBJIEHA LEJI€CO00pa3HOCTh HCIOJIb30BAHUS

Ka)KJJ0r0 METO0/1a ¥ pa3paboTaHbl COOTBETCTBYIOIINE PEKOMEH IALIUU.

ANALYSIS OF METHODS OF RESEARCH OF PASSENGER TRAFFIC
ON URBAN BUS ROUTES
O. Gelashvili, G. Tabatadze, M. Zurikashvili, M. Koplatadze, T. Niauri
Summary
A significant increase in the number of automobiles in the country leads to increased traffic
density, which requires a new approach in the process of planning and management of transport
process. Thus in the articles are considered and developed new approaches for vehicles operating
parameters calculating, based on their real researches and that are providing efficient operation of
municipal bus routes. In the article are stated the analysis of passenger traffic research methods on

municipal bus routes, is estimated the appropriateness of using of each method and are made relevant

recommendations.
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GTU TRANSPORT AND Ne503
TRANSPORT AND MACHI- Nel (35) Eﬁ“{-ﬁga 2016  Department’s of Scientific
NEBUILDING FACULTY é}ﬂlﬁ) and Research Centre
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T: 68-82

YK 624.314.636.29.423
IMPOTUBOBOKCOBOYHBIE CBOMCTBA PA3JIMYHBIX
CUCTEM TAT'OBOI'O JIEKTPOIIPUBOJA TOKOMOTUBA
MHOCTOSHHOI'O U ITIEPEMEHHOI'O TOKA
Kapunuauc C.H., Canukunze Ix. K., Cxupriaanze FO.11.,
MapreeaamBuiu I'.11., Xaunaze A.T'.

(I'py3unckuii Texnnyeckuii ynuepcuret, yJi. M. Kocrapa Ne77,

0175, Tonsaucu, I'py3us)

Pe3rome: B cmamve paccmompenvt npoyeccbl OOKCOBAHUS 6 PA3IUUHBIX CUCIEMAX MSA208020
INEKMPONPUBOOA NOCMOAHHO20 U NEePeMEeHHO20 MOKA, KAK 6 Cyuwecmayioueil 00 HACMOosue2o
8peMeHU KIACCUYeCKOU Ccucmeme ¢ pPeoCmAamHbiM pecyiuposanuemM CKOpOCmuU ¢ 08Uamensmu
NOCIe006AMENbHO20 U HE3ABUCUMO20 B030VIHCOCHUs, MAK U 6 COBPEMEHHbIX C NPUMEHEHUEeM
mpau3ucmopos 0ns pezynupoeanus ckopocmu. Ocoboe @HuUMaHUE VOeNeHO NOCAe)08aAMeNbHOMY
BKIIIOYEHUIO MA208bIX 08U2ameinell pasHulX Koiechvlx nap. Ommeuenvl HedOnycmumble NPUPAueHus
cKopocmu npu OOKCOBAHUSAX, UYACMO Nepexoosiuyue 6 PA3HOCHble OOKCOBAHUS NPU GKIIOYEHUU
NOCNe008aMeNbHO HECKOIbKUX Ogueamelnell Nnociedo8amenvbHo2o 6030yacoenus. IIpednosicervl
COBPEeMEeHHble CXeMbl PeSyIUposanus CKOPOCMU C HNPUMEHEHUeM 6ceX Munog oeuecamenei
HOCMOSIHHO20 MOKA U ACUHXPOHHBIX nocpedcmeom mparnzucmopos |GBT.

KiaroueBble cjioBa: OOKCOBaHHE, Pa3HOCHOE OOKCOBAaHHE, TPAH3WCTOP, UHBEPTOP, BHINPSIMHUTEb,

HC3aBHUCUMOC BO36y7K,Z[CHI/IC nT.Aa.

Kak n3BectHo, BeninunHa Ko3(pdunumenTa cuemnnenus (V) Kacarolierocs o peibcy Kojeca

3aBHCHUT OT Harpys3ku, IepeaBaeMoi KOJIecOM Ha pelibe, YIPYrHuX CBOMCTB Marepuana OaHaxa U

peiibCa, COCTOSIHUA UX HOBCpXHOCTCfI, CKOPOCTH MOCTYIATCIILHOTO ABUKCHUSA, COCTOAHUA XOJOBBIX
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qacTeil (TOYHOCTh COOPKH), KOHCTPYKIMM U COCTOSIHUS IyTH, KIMMaTHUECKUX YCIOBUH M OT psja
JAPYTUX BO3MOXHBIX CITy4alfHBIX 00CTOSITEIHCTB.

B peanbHBIX yCcIOBUSAX 3KCILTyaTallud MaKCUMasbHasi CUJla CLIETIIIEHUS KOJIEC C PENbCAMU BO
BpeMs JIBUXKEHHUs KoJeOJIeTCsl B 3HAYMTENbHBIX IpelesiaX B CBSI3U C M3MEHEHHEM (PU3UYECKOIO
KO3 QULIMEHTa CLEMICHNUs U Harpy3ku Ha ocu. BaxKHO OTMETUTh, UTO B CBSI3U C 3TUM PEAKTUBHAs
CHJIa CO CTOPOHBI pelibca, Ha3BaHHAs CUJIOW CUEIUIEHUS, UMEET WU3BECTHBIE OIPAHUYEHUS U IIpU
OTIpEJICIEHHBIX YCIOBHUAX OHA MOXKET JIOCTUTHYTh HAaUOOJIBIIETO 3HAYCHHUS.

Jlo Tex mop, ImoKa rOpU3OHTAJIbHAS PEaKLUs Pelbca MEHbBILIE WINM PAaBHA CHJIE CLEIUICHUS
KOJIECa C PENIbCOM, TOYKA KaCaHMs ¢ PENbCOM B KXKIO0€ TaHHOE MIHOBEHHME OCTAETCs ITOCTOSHHOM,
SBJIASCh MIHOBEHHBIM LIEHTPOM, BOKPYI KOTOpPOTO IIOBOPAYMBAETCSl KOJIECO, T.€. IMPOUCXOAUT
HOpMaJIbHOE KaueHHE KOJIeca [0 PelbCy — OCTYNATENIbHOE IBUKEHUE JIOKOMOTHUBA.

Hano otmeruts, 4To ¢ yBelIMYEeHUEM uuciia 000pOTOB KoJieca, JeHCTBYIOIEH CO CTOPOHBI
JIBUTATENIs, BPALIAOIIMA MOMEHT y BCEX JIOKOMOTUBOB I10 BEJIMUYNHE YMEHBIIACTCS, CIE0BATEIBHO,
YMEHBIIAETCS U BEIMYMHA aKTUBHOU CHIIBI. TakuM 00pa3om, IMEeT MECTO KaK Obl aBTOMaTHYECKOE
pEeryJIupoBaHME CKOPOCTH BpAIIEHUsI KOJeca, W CTENEHb O3TOr0 PEryJUPOBAaHUS 3aBUCUT OT
XapaKTePUCTUKH JIEHCTBYIOIIEI0 MOMEHTA, IIPUYEM, UeM ObICTpEe YMEHbBILIAETCS BETMUMHA MOMEHTA,
TeM Oonbie 3¢ddexr perynupoBanuss. OZHAKO U 3TO OOCTOSATENBCTBO HE BCEra B COCTOSIHUU
YMEHBIINUTh OOKCOBaHUE KoJieca MOJHOCTBIO. [10ATOMY MpHOEratoT K NPUHATHUIO JONOJHUTEIbHBIX
Mep JUIsl IpeAOTBpaIleHus OOKCOBaHUS.

Taxum 06pazom HEOOX0IUMO, YTOOBI MAaKCUMAJIbHOE 3HAYEHNE CUJIBI TSATU B KQKIbI MOMEHT
BPEMEHU HE MPEBBIIATI0 Obl HAaNOOJIbIIIEE 3HAUECHHE CHITBI CLIETIIICHUS ABUXKYIIUX KOJIEC C PeIbCaMH,

T.C.

F_. <1000I1-¥(v)=F, (V). 1)

14
OTO MOJIOKEHUE SBJISIETCS OCHOBHBIM 3aKOHOM JIOKOMOTHBHOM TSTH. KpOMG TOTO, B
PCAIBHBIX YCIOBUAX OKCILTyaTallMKM JIOKOMOTHBA, HapsAAy C BEJIUYMHOMN CHIIBI TATHU, HE MCHBIICC
S3HAYCHUEC HUMCCT BCJIIMYMHA CKOPOCTU MABHIKCHUA, IIPU KOTOpOﬁ 3Ta CHUJIa TITH MOXET OBITh
pcajii30BaHa. HOBTOMy JJI ONCHKU SKCIITYaTallHOHHBIX Ka4YCCTB JIOKOMOTHUBA BaKHEHIIIee 3HaUeHHUE

MMEET XapaKTep 3aBUCUMOCTH CHJIBI TATH OT CKOpocTU F = f (V) , KOTOpYIO OOBIYHO MPEACTABISAIOT

B rpapuueckoM BUE U Ha3bIBAIOT TATOBOW XapaKTEPUCTUKON JJokoMOoTHBa. Hanbonbias BenuunHa
CHJIBI TSITU TpeOyeTcs OT TOKOMOTHBA ITPU TPOTAHUM C MECTA M IIPU pa3roHe, a TaKXKe P JIBUKESHUU
noesa 1o Hanbosee KpyThIM noabemam. /L1 Oosiee mMOTHOrO MOHUMAHUS (PU3UYECKHUX MPOLECCOB
py OOKCOBAaHHUSAX Ha COBPEMEHHBIX JJOKOMOTHBAX C IPUMEHEHUEM COBPEMEHHBIX TPAH3UCTOPOB IS

pEryIupoBaHUs CKOPOCTH, PACCMOTPHUM IPOIECCh OOKCOBaHMS Ha pabOTAIOLIMX /10 HACTOSIIErO
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BpPpEMCHHU  KIIACCHYCCKUX  JIOKOMOTHUBAX, TIA€ PEryJupoBaHUC CKOPOCTH  OCYHICCTBIACTCA

MNPUMCHCHUCM PE3UCTOPOB WU KOHTAKTOPOB C ABUIATCIIAMHU IMOCJICAOBATCIBHOTO WM HC3aBHUCHMOI'O

BO30YKICHMUS.
a) 6)
3000 B 3000 B
£| BB ﬁBB
JIK JIK
K, R Ky
R K, K,
K
Ka Ka
JIK1 JIK2 T"’ JIK1 K2 T"T
Bl [— — B2
OO # # 23 () (@) t8 * #
(o] <t
2) W 83 @ (4 ¢8
OB1 OB3 |L |L
OB2 OB4

Puc. 1. CxeMBbI KOHTAKTOPHO-PE3MCTOPHOI0 PEryJIMPOBAHUS CKOPOCTH JTOKOMOTHBA

C IBHUIraTeJsMHU MMOCJIe10BaTCJIBHOI'O H HE3ABUCUMOI'0 BO36y)KIIeHHH

Ha puc. 1, au 0 NPUBCACHBI CXCMbI C YKa3aHHBIMH JABUTATCIISIMU. HpCI/IMYH_[CCTBaI/I
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HEJOCTaTKM YKa3aHHBIX CXEM C SHEPreTUYEeCKON TOUKH 3peHUs 001en3BecTHbl. OCOOEHHOCTH CXeM

BO BpeMsi OOKCOBaHHUS MaJIO U3YUEHBI.

Pacder nepexoaHbIX MPOIECCOB PU OOKCOBAHMSIX B ATHX CXEMaX C PEIICHHEM CYIICCTBEHHO
HEMMHEHHBIX T depeHnaIbHbIX  ypaBHEHHH moApoOHO wu3noxeH B [1]. Hwke Bkpartie
pPaccMOTPHUM KaueCTBEHHYIO CTOPOHY MPOLIECCOB MPU OOKCOBAHUAX B 3TUX CXEMaX.

Ha puc. 1, a B Buae kpuBoii 1-1', ykazaHa 3aBUCHMOCTb OIpaHUYEHUS CHJIBI CICTIJICHUS OT
ckopoctu. KpuBoii 1-2 nzobpakeHa xapakTepuCTHKa JIBUTATENsl, BKIFOYEHHOTO TOCIIEI0BATEIBHO C
M — MTYK ABUTATENEH MpU OTCYTCTBHUH OOKCOBAaHUS WJIHM NMPH OOKCOBAaHMH KOJECHBIX TMap BCEX

I[BPIFaTGJ'ICfI. OTta XApaKTCPUCTHKA ABJISICTCA ecTecTBeHHON. B YCTaAaHOBUBIIEMCA PEKUME B 3TOM

CJIydaC MOKHO HAIlMCAThb:
U-(R,+mr)l =mcv,-®, )
rac U- HAIIPAKCHUC ITUTAHUA,

R, —myckoBoe conporusnenue;

F'=rg +Iz + I o —cymmapHOE aKTHBHOE CONPOTHBICHUE SIKOPHOIT 1IeNH;

m T KOJIMYCCTBO MMOCICA0OBATCIBHO BKIIOUCHHBIX I[BHFaTeJIGﬁ;

C= 5,3£Ce ; C, = P-N, _ HOCTOSIHHBIE TIEpeauu U JBUIaTElIu;
D, 60a

. n
l=— —HepeaaTOYHOC YUCIIO MEKAY TATOBBIM JIBUTATCIICM U KOJIECHOM Hap0171;

N

KIT
N — amcno 060poTOB ABUTATENS;

N, —49HMCI0 000POTOB KOJIECHOM IapEI;
P — 4uncio nap nomocoB TATOBOTO IBUraTelIs;
N, — YHCJIO IPOBOTHUKOB OOMOTKH SIKODsI IBUTaTElIs;

a — 9UCiIo mapaJiuICJIIbHbIX BETBEH.

Kak sto BUJHO U3 (2), ITYCKOBO€ COIIPOTUBJICHUC Rn TTOHMKACT KECTKOCTH XaAPAKTCPHUCTUKU

H3-3a BBIPpAXKCHUA (U - Rn I) , KOTOPOE€ BO BPEMA ITYCKa 3HAYUTCIIBHO. HaHpﬂ)KeHI/Ie IIUTaHUA B 3TOM

ClIydac pacupeaciadaeTCs paBHOBCPHO MCKAY BCCMU ABUTATCIIAMH U HA KaXXJI0OM M3 HUX OHO PaBHO

U o
—. Tam xe mpsmoit 1-5 m300pakeHa XapaKTEPHUCTHKA TITOBOTO JBHUTATENs C HE3aBUCHMBIM
m

U

Bo30yxkaenueM. [Ipu saTom abcuumcca 05 onpenensercs kak ——— . Ecnu no xakoii-nu6o npudmHe
H
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Ha BCEX KOJIECHBIX Mapax M3MEHWIOCH CLEIUICHHUE, T.e. BMecTo KpuBoi 1-1' cranma kpusas 3-3', To
YCTQHOBMBILEHCS PEXHUM JJIsI CEPUECHOIrO JBUIATeNIsl HACTYIUT B TOYKE «@», IS JABUraTels ¢
HE3aBUCHMBIM BO30Y)XKJICHHEM HACTYIHUT B Touke «O». Kak BuaHO, pa3Huna 3HauuTenbHa. Ecnm ke
10 TOM K€ MPUYMHE CLEIJIEHUE U3MEHUIIOCH TOJIBKO HA OJTHOM KOJIECHOM Iape, T.€. BMECTO KPUBOU
1-1’ crana kpuBas 3-3', To mporecc OOKCOBaHUSI MPOUIET COBCEM MO-apyromy. st cepuecHOro
JBUTATEeNsl BMECTO KpuBOMl 1-2 Oyner kpuBas 1-4, Ay ABUraresis ¢ HE3aBUCUMbBIM BO30YXK/IEHUEM
Oyner mpsimas 1-6. Kak 310 sicHO U3 pucyHKa, KpuBas 1-4 HUKOTra HE mepecedercs ¢ KpuBoit 3-3/,
T.€. KOJIECHas Iapa yiieT B pa3Hoc. i 1BUraress ¢ He3aBUCUMbIM BO30YKAEHUEM BMECTO NPSAMON
1-5 Oyner npsmas 1-6, rae ckopocTh OOKCOBaHMs 3HauuTeslbHO Oosbiie. Ho B oTinmumum ot
CEpUECHOr0 ABUIATENs, IPOLECC YCTAHOBUTCS B TOYKE «C», IZlIe€ HET pa3Hoca. JTO IOJOKEHUE
MOATBEPAUIIOCH BO BpeMs ucTbITaHui 31ekTpoBo3a BJI10 Ne 398 ¢ HezaBUCHUMBIM BO30YKICHUEM,
pa3paboTaHHOIO OJHUM W3 aBTOPOB M MpoBeAeHHBIX B 1975 r. B r. HoBouepkaccke, rae naxe Ha
CIELMAIBHO 3arps3HEHHBIX Ma3yTOM pejibcaXx He HaOirojanuch OokcoBaHus. Pe3ymbraThl 3THX
WCIIBITAHUHN SIBUJIMCh OCHOBAaHUEM JJIsi CO3JaHus 3jekTpoBo3a BJI-12, KoTOpbId, K COXAJICHHUIO,
OCTajiCsl B OJIHOM 3K3EMIUISIPE M3-3a HU3KOTO YPOBHS TOI/IALIHEHN MOIYIPOBOJAHUKOBON TEXHUKU U
KOHJIeHCAaTOCTpOeHusl. 'abapuThl M BeC UCTOUYHUKA MUTaHUs OOMOTOK HE3aBHCHUMOI'O BO30YXIEHUS
ObUIN BHYIIUTEIbHBIMH.

[Ipy BO3HMKHOBEHMH OOKCOBaHMs Ha OaHOM KojecHoit mape u3 [N mocnemosarensho
BKJIFOYEHHBIX TATOBBIX JBMraTeiei, Ha €CTEeCTBEHHOW XapaKTEepHUCTHKE, B O0EUX CllydyasX, eclld
npeHeOpeub akTUBHBIMM TaJ€HUSMU HANpSOKEHWs] B SIKOPHBIX IEMsSIX caMUX JBUrareneil (3to
MaJeHUE HAMpsOHKEHUs] COCTaBJSET Bcero Juiib 3-3,5% OT HampspKeHUs MHUTaHus), TO MOXHO

HaItnucaThb:
U=mcV,g=(m-1cV,d+co(V, +AV), ?3)
U=meV,0=(m-1)cV,d, +cd,, (V, +AV), (4)
rac QJH —ABJISICTCA HOMMHAJIBHBIM HCU3MCHHBLIM 3HAQYCHUEM IIOTOKAa IIpU HE3aBUCUMOM
BO30YXKICHUH;
Ve ,Vel —3Hau€HUE CKOPOCTH U3 KPUBOM €CcTeCTBEHHOW (PaBHOMEPHOIO pacIpeneieHHs

HaINpsOKEHUs) XapaKTePUCTHKH.

Ha ocHoBanuu (3) u (4) MOKHO HamuCaTh:
AV =m(V, -V,,). (5)

Kak BuHO U3 (5), IpHUpalieHne CKOPOCTH YBEIMYUBAETCS POIIOPIHOHATIBLHO KomruecTBy [

HBHFaTeJ'IefI IOCICI0BATCIIBHO BKIIFOUCHHBIX HE3aBHMCHUMO OT THIIA CUCTCMbI B036Y)K)ICHI/I$I.
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st OGomnbIield  HATJSHOCTH JWArpaMMbl  MPOIIECCOB OOKCOBaHWS HA €CTECTBEHHOU
XapaKTepI/ICTI/IKe HpI/IBeIICHBI OTACJIIBHO Ha pI/IC. 2 Ha ;[HarpaMMax )I(I/IprIMI/I JIMHUAMHN a-l
I/I306pa)KeHbI CCTCCTBCHHBIC XapaKTepI/ICTI/IKI/I TATOBBIX I[BI/II‘aTCJIeI\/JI IIOCJICOOBATCIIBHOTO H
HE3aBHUCHUMOT'0 BO30OYKICHHS TMPU OTCYTCTBUM OOKCOBAHHWsS, KOT/Ia IMPHIOKEHHOE HAMPSIKCHHE
PaBHOMEPHO paccMaTpUBACTCS MEXKIY ABUTATENAMH. [Ipu OOKCOBAaHUAX KOJECHBIX Map OJHON U3
HOCJIEIOBATENLHO BKIIIOUEHHBIX ABYX, Tpex © T.J. [N jgBurarenei, XapakTepuCTHKU OYIyT
3HAYMUTEJILHO OTJIMYAThCS OT NMpekHUX a-1. OHum Ha puc. 2 M300pakeHbl TOHKUMHU JIMHUSMHU H
0003HAaYECHBI COOTBETCTBEHHO Yepe3 a-2, a-3 U T.J.

Kak 370 sicHO BHJTHO W3 PUCYHKOB, B CITy4ae JIBUTATEJICH MOCIEA0BATEILHOTO BO30YKICHUS,
npupamnieHuss ux ckopocth AV mpu OOKCOBAaHMSX HX KOJECHBIX Iap 3HAYMUTENIBHBI, YTO
COOTBETCTBYET (PH3UYCCKOW CYIIIHOCTH CaMOTO CEPHECHOTO JBUTATENS, TJAE MPOUCXOIUT
OJTHOBPEMEHHOE WHTEHCHUBHOE TMOBBIIICHHE HANPSHKEHUS M YMEHBIIEHUE TIOTOKA, MOCKOJBKY

O60pOTBI JIF000Tr0 ABUTATCIIAA IIOCTOAHHOI'O TOKa IIPAMO-IIPOIIOPLHUOHAIIBHBI HAIIPSKCHUIO M

V)
O6paTHO'HpOHOpHI/IOHaJIBHBI IIOTOKY, T.. N=—. B cjIydyac K€ JBUTATCIA C HCE3aBHCHMBIM
€))

BO36y>KI[eHI/IeM IIOTOK @ ,, HEU3MCHCH. HO3TOMy IIpupamcHuss CKOPOCTH BO BpPCMA OOKCOBaHUSA

COOTBETCTBEHHO HE3HAYUTEINbHBI (pUC. 2, 0).

a) 6)
3
‘Vl , 1V
- CHERC.
B F 3 7 1
>k’ é 1 2\ % %
VH % \ .
= Ve(l) & Vi)
1 I
| _oaaet | et
0 12 11 0 IZ Il

Puc. 2. /luarpaMMsl npoueccoB 00KCOBAHMS 0HOI KOJECHOH mapbl U3 M
MocJeI0BaTe/IbHO BKIIOYEHHBIX TATOBBIX IBUTaTe el MocIe10BaTeILHOT0

U HE3aBUCUMOT' O 3036y>1<11emm

Ananuz AuarpamMmm puc. 2 MOKAa3kIBACT prnHBIfI HEAOCTATOK CCPHUECCHOT'O ABUTATCIIA ITPH €TI0

OoCICa0BaTCIbHOM BKIIFOYCHHH.
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Bwmecre ¢ Tem, npu Hanpsbkeanu KoHTakTHOU cetr 3000B u npu momuoctr 600-900 kBT Ha
OJIHY OCh Ha 3TO HaNpPsHKEHHE HEBO3MOYKHO MPOEKTUPOBATH TATOBBIN JBUTATENb C MUHUMAIbHBIMU
MaccorabapuTamMu Ipu OrpaHUUYEHHBIX 00bEMaX (JUIMHBI U TUAMETPA).

[Ipu 3TOM Tak)ke HEOXOAMMO YUUTHIBATH OOJIBIITYIO KOPITYCHYIO H30JISAIUIO, PACCUUTAHHYIO
Ha 3000B, 4T0 3HAYUTENHHO MOBBICUT CTOMMOCTh CaMOM MallluHbL. KpoMe TOro u KoMmmyTanus Toxe

OylleT 3aBHCETh OT TOro HampsbkeHus. Kak u3BectHO [2] OCHOBHBIM mapaMeTpoM, ONpPeACISIONIM
KOMMYTAIIHIO, SBJIAETCSA MEXKIIAMENbHOE Hanpsbkenue €, . Ha 0CHOBaHMH TEOPETUYECKUX U OTBITHBIX

HCCJIEIOBaHUM YCTAaHOBJIEHO, YTO €r0 BEIMUYMHA HE AO0JKHA npesbliaTh 45-50B. [Ipu 3amanHOM

HarpsbxkeHur 3000B koam4ecTBO KOJIJIEKTOPHBIX TUIACTUH OMPEAEIsAeTCs Kak

2P-U
K=", ©
p
rac P — YHMCJIO I1ap ITOJIFOCOB;
U- HAIIPAKCHUC ITUTAHUA,
ep — Cp€AHCC 3HAUYCHUEC MCKIAMCIIbHOI'O HAITPSKCHUA.
Z[I/IaMeTp KOJIJICKTOpPa Dk OIIpCACIIACTCA KaK:
K-t
Dk = k ’ (7)
v

rac tk ABJICTCA KOJUICKTOPHBIM  JICJICHUEM, KOTOPOC€ 3aBHCHUT OT TOJIIMHBI MHKAHUTA,

OrpaHMYeHHOro B mpexaenax 1-1,2 MM U TOJNIIMHBI KOJUIEKTOPHBIX IJIACTUH. BpIOOp BENMUYMHBI
HamnpsDKeHHUsT Ha skope TaroBoro asuratens 1500B mms Ttoro BpeMeHH OBLIO €AMHCTBEHHO
npaBuUibHbIM pemieHueM. Ecnu naxe B uaeanbHom jasuratene Ha 3000B ¢ «MUHUMaIbHBIMH
BecoradaputaMuy, peryJnpoBaHUe CKOPOCTH OyZIEeT OCYIIECTBISATHCS MOCPEICTBOM pe3nucropa 6e3
IPYNIHUPOBOK, MOTEPU JIOKOMOTHBA BJIBOE MOBBICATCS MU TE€M CaMbIM CHHU3UTCS €ro K.i.ja. B
HacTosIee BpeMs, IMes B CBOEM paciopsbkeHuH Takue npudops! kak IGBT tpanzuctopst Ha 7000B,
600A, 33001, 1200A, ympaBnsemble Ttupuctopsl GTO, IGCT na 4500B, 5000A, MoxHO
UCITIOJIb30BATh TATOBBIC IBUTATEINTU MTOCTOSHHOTO TOKA ¢ ONTUMAaJIbHBIM Hanpsbkenuem 750-900B [2].
Ha puc. 3 npuBeseHb! cXeMbl HIMPOTHO-UMITYJILCHOTO PETYIMPOBAHUS CKOPOCTH JTJOKOMOTHBA
C JABUTaTeSIMH TIOCJIEIOBATEIbHOTO M HE3aBUCUMOTO BO30YKACHUS ¢ IPUMEHEHHEM TPaH3HCTOPOB
IGBT ot cetu 3000B. Oco0eHHOCTBIO ITUX CXEM SIBISIETCS TO, YTO B HUX HCIOJIB3YIOTCS TATOBBIC
JIBUTATENIM ¢ ONTUMAJIbHBIM HanpsbkeHueM 750-900B; kpome TOro Kaxiablil IBUTaTeIb UMEET CBOU
PEryJIATOp HAIPSHKEHUSI, KOTOPBIHM MO3BOJIUT € 000N TOUHOCTHhIO OOECIIEUNBATh UX MapaIEIbHYIO

pa60Ty. HpI/I O0OBIYHOM napajjiCJIbHOM BKIIFOUYCHUU JIBUraTelIel moclIeq0BaTelIbHOTO B036Y)KI[CHI/IH
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pasHHIlAa B TOKaxX MapaUICIbHBIX BETBEH nocturaer Oomnee 5%, YTO K€ KacaeTcs IBUTATENICH C
HE3aBHCHMBIM BO30YXJICHHEM, WX MapalieibHas paboTa HEBO3MOXKHA 0€3 CHelHalbHBIX
perynsaropoB. Kpome Toro, ro0bie TOBPEKACHHS B CXEME MOCPEICTBOM TPAH3UCTOPOB MTHOBEHHO
MOTYT OBITh YCTpaHEHBI. [ J1aBHOE B ATHX CXeMax HET MOCIEIOBATEIHPHOTO BKIIOUCHHS TITOBBIX
nBUTATENEH. Pa3roH JOKOMOTHBA B ATHX CIy4asx MPOUCXOIUT IPH MaKCUMAIBHOM CUJIE CIICTUICHHUSI,
npeBocxojsmei Ha 10-15% cpeanee 3HaueHHe CUIIBI TATH HA CYIIECTBYIOIIMX 3JEKTPOBO3AX,

YIpaBIsIEMbIX MAIIMHUCTOM U Ha 3JiekTpornoe3nax II1C u MeTpo nocpeCTBOM pelie yCKOPEHHUS.

3000 B

| BB
C
==

L,

A Vi A V2

_1 o1 OB a)

3000 B ~
[ ]
JK

T
G

|%4
2
2
Lo OB1 OB2
Avi Av &
3= |%,
g =
VT1 VT

N _ .

Puc. 3. CxemMbl JIABHOTO TPAH3MCTOPHOTO PeryJIMPOBaHUS CKOPOCTH
JIOKOMOTHBA € IBUIATEJSIMHU MOCJI€I0BATEILHOT0 M He3aBHCUMOT0

BO30Y:KIeHHSs
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Ha guarpammax puc. 4 moka3zaHbl KpHBBIE F,/,(V ) OrpaHMYCHHS MAKCHMATHHOH CHIIBI

CUEIUJICHUS U KPUBBIE CKOPOCTEH, COOTBETCTBYIOIIHNE PAa3HBIM BEJIMYMHAM HAPSIKCHUS Ul,U 9 ,U 3"
. KpuBas 2-2 sBnsiercst Cuiioi ClerieHus, NOHMKEHHOM M0 MHOTUM npuunHaMm. [lepecedenus 3o
KPUBOM C KPUBBIMHU HANPsLDKCHUI Ul,U 9 ,U3 *** MOKAa3bIBACT TO, YTO B ATUX CIIy4asiX HE MOTYT ObITh

pa3HOCTHBIE OOKCOBaHUS JIaXKe C JBUTATEIISIMH MOCIEA0BATEIHHOTO BO30YyxacHus (puc. 4, a). Tem
Oosiee TMPU HAIMYUHM YYBCTBHUTEIBHBIX IATYMKOB OOKCOBAHUS MOTYT OBITh HMCKIIOYCHBI JHOOBIC
OOKCOBaHHUs. DTU CXEMBI SIBIISIFOTCS COBPEMEHHBIMH CXEMaMH C JBUTATENISIMU MOCTOSHHOTO TOKA,

HUATAOMINXCH OT KOHTaKTHOU cetu 3000B.

‘ a) ‘ 6)

F F
L
Fy (V)
4 F
AF,, AF,, w(V)
2 1\ , )
3 \4
6\7 2 8 o
Vv Vv
. =2
0 0

2!

1<

0

Puc. 4. IluarpaMmbl IUIABHOTO PeryJHPOBaHNsI CKOPOCTH € ABUTaTeIsIMU MOCJI€10BATEIbHOIO,
HE3aBHCHMOI0 BO30Y KIeHUSI 1 ACHHXPOHHBIM JIBUTaTe/IeM NMOCPeACTBOM TPAH3UCTOPOB
IGBT npu 6oxcoBanusx

Ha puc. 5 MPUBEACHBI CXEMBI TATOBOI'O JJICKTPOIPHUBOJA TAKXKE C ABUTI'aTCIIAIMH IIOCTOAHHOT'O

TOKa, MOJTYYaOINUX MUTAHUE OT CeTH epeMeHHoro Toka 25 kB, 50 I'm. Oco0eHHOCThIO ATHUX CXEM,
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10 CPaBHEHHIO C JIPYTHMMH CYIIECTBYIOIIUMH IO HACTOSIIErO BPEMEHH, SIBJISCTCS HEU3MEHHOCTh
KO3 HIMEeHTa MOIIHOCTH BO BCEM JMANa30HE pPETyIUPOBAaHHS CKOpPOCTH, 0€3 NpUMEHEHHS
CIELUAIBHBIX CXEM C HECKOJIBLKUMH BTOPUYHBIME 00MOTKaMu TpaHcopmaropa. B cxemax puc. 5, a
u 0 y BXoJa HeympasisieMbiX BoipsiMutenieii V1-V4 Bxmrodyed Guibtp rapmonuku L, C, koTopsbrit
yiy4dnraetT GopMy CETeBOTO TOKA, MPU KOTOPOM KOI(PPHUIIMEHT MOIIHOCTH HEM3MEHEH M OJIM30K K

0,94.

B stux cxemax Bce IMPOLCCChI, KaCAOMUCCA 6OKCOBaHI/IS'I, AHAJIOTMYHBI CXEMaM PHUC. 3.

25 kB, 50 'y
—
/ BB
Tp et ¥ Y Y Y a)
L‘P
~ —_——
Vi . V3 |Xd |Xd
L
vza C V4 1 V5 2 AN V6
I “‘
c, =/ © 8
VT1 VT2
25%B, 50 T'q
—
/ BB 6)
Tp — YY"
Ul L‘P
~
Vi1 V3
L -
V24 C V4 g |Xd % |Xd
V5 V6 YT v
Co —T V8 4 V10

Puc. 5. CxeMbI ILIABHOTO PEryJIMPOBaHUA CKOPOCTH € IBUTATEJISIMH MOCTET0BATEILHOTO
U He3aBHCHMOTO0 BO30Y:K1eHUsl ¢ npuMeHeHueM Tpan3uctopoB IGBT Ha
3J1eKTPOB03aX MepPeMEeHHOr0 TOKa

Ha puc. 6 NPUBCACHLI CXCMBbI TATOBOTO 3JICKTPOIPUBOAA C IMPUMCHCHHUEM ACHHXPOHHBIX

TATOBBIX I[BHFaTeJleﬁ, MUTAIOIINXCS OT CETEH MOCTOSHHOIO HaIlPsKCHUA 3000B u cetn IMEPEMCHHOT' O
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Toka 25 kB, 50 I'm. OCOOEHHOCTBIO ATHX CXEM SBISACTCS TO, YTO PETYIUPOBAHHME HAIPSHKCHUS
ACUHXPOHHOI'O JBUIaTeNsd MPOUCXOAUT HE BHYTpU u3Bepropa ¢ nomoimsto MM, a ornensHbIM
tpan3uctopom VT1 1o uHBEpTOpa, 4TO OOECIICUNBACT MAKCUMAIHLHOE HCIIOJIB3/IBAHIE HAMIPSKCHHUS

nutanus [3]. KpoMe Toro B cxeme puc. 6, 0, Takke Kak B CXeMax puc. 5, B IEJIAX COXPaHEHUS

3000 B

e

m T Hnmentop
I:,m | n
Ly = =
=
VT1 AD
o—— AV ==
—
25 B, 50 'y
Y
/BB Tp
V1 -MWV'\-I V3
N +~J
_m
V2 §|L¢
I
C¢II
VT
1K
V5 |
3L
I
Ll
~ = HnBenTop

AD

Puc. 6. CxeMBbI TATOBOT0 3JICKTPONIPHBOJA JIOKOMOTHBA NNOCTOSTHHOTO U
nepeMeHHOro HANPSIKEeHUs ¢ ACHHXPOHHBIMHM ABUTaTeIAMH
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HEM3MEHHOTO 3HadeHHs Kod(duImeHTa MOIIHOCTH, HCIONB3YeTCs HEYNpaBIIsIeMbIi
Beimpsmutens VI-V4 ¢ puistpom L, C. [luarpamma mycka 3THX CXeM NpHBeJeHa Ha puc. 4, B, I1e

U

TAKIKC OTMCUCHBI PA3JIMYHBIC XaPaKTCPHUCTUKU, COOTBECTCTBYIOIIMUC PA3HbIM COOTHOICHUAM T . Kak

U3 HUX BHUJIHO, IPU 3HAYUTEIBHOM CHM)KEHUU CHJIBI CLEIUIeHUs (KpuBas 2-2") TOUKHU IepecedeHus
1,2,3... XapaKTEepUCTUK aCUHXPOHHOI'O JBUIATENS HE BBI3IBAIOT OOJBIIMX IPHUPALIEHUH CKOPOCTU
AV , TaKKe Kak U B JBUraTesIe C HE3aBUCHMBIM BO30Yyk1eHHeM (puc. 4, 0). 31ech TaKKe, Kak BO BCEX
cXeMax ¢ TPa3HuCTOpaMH MPU HAIMYUU YyBCTBUTEIBHBIX JATYMKOB OOKCOBAHUS MOYKHO MOJIHOCTHIO
UCKJIIOUYUTH OOKCOBaHUSI.

Hwxe paccMoTpuM nepexoHblil poriecc BO BpeMsi OOKCOBAaHMS ¢ ACHHXPOHHBIMHU TATOBBIMU
nsuratensiMu. Kak ObUI0O OTMEUEHO BbIlIE, MEPEXOJHBIH Ipolecc BO BpeMs OOKCOBaHUS C
JIBUTATEIIIMU HE3aBHCUMOT'O U TOCIIECIOBATBHOTO BO30YXIeHHS TTOAPOOHO m3ioxkeH B [1]. Uto xe
KacaeTcs aHaJOTMYHBIX PACUYeTOB C ACHHXPOHHBIMH ABHTATENSIMH, TO TaKMX padOT IMOYTH HET.
[TpuunHON sBiIsSIETCS KOPOTKHHA CPOK UX pabOThl B YCIOBHAX peanbHOM 3kcrutyatauuu. C yyetom
OOIIENPUHATHIX JONYLUIEHUH, NMPUHUMAEMbIX B 3THX CllydasX, HAlUIIEM OCHOBHBIE YpaBHEHUS,
XapaKTePUCTU3YIOMINE TOT MPOIECC OOKCOBAHMS.

JInst nenu ABUIraTelis COriaacHo [4] MOYKHO HalKCaTh:

2M

Mg:S—Sm. (8)
— 4 M
S

m
VYpaBuenue (8) 1151 MPAKTUUECKUX PacueTOB HEYTOOHO, MOITOMY C LETBIO0 €ro YIPOIICHHUS,
0<S<S i m
YUUTBIBasl, YTO Ha UHTEpBae Y < m €0 peanbHON paboThl —— <<—-, B TAaKOM CIIy4yae BMECTO
S S
m

HETro MOKHO HaIlMCaThb:

M = m.S= mil——-—1, (9)

rac M m ~ MAaKCHUMaJIbHOC 3HAYCHUC MOMCHTA ABUT'ATCIIA;
Sm T 3HAQYCHHUEC  CKOJBXCHHUA, IIPHU KOTOPOM MOMCEHT [ABUTATCIA  JOCTUIracT CBOCTO
MAaKCHUMAaJIbHOI'O 3HAYCHUA M ms
60 f

Ny — cUHXpOHHAsE CKOPOCTH (0OOPOTHI), paBHAs N, = T;

N — gmcno 060poTOB poTOpa ABUTATENS.

I[J'IH y3jia KOJISCHOM Hapbl TAKKC MOKHO HAIIUCATh:

30



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

dv CD?dN
M-M_ =m—=—"— 1
@ dt 375 dt (10)

rae M —Bpainarommuii MOMEHT Ha Baly KOJECHOM Taphl;

N = NO + AN — CyYMMAapHOC YHCJIO O60pOTOB KOJIECHOH Imaphel;

N, — icxommbie 060POTHI KONECHOI MTAPhl 10 GOKCOBAHHSE;
AN — nornoHUTEBHBIE (MTPUpPALIIEHUE) 000POTHI OOKCOBAHHS,

M ey ~ MOMCHT, COOTBGTCTBYI-OH_[I/Iﬁ CHJIC CUCIIJIICHUA,

2 2, i2AR2 . . . . .
CD* =CD_, +i GDM — IIPUBEJICHHBIN K KOJIECHOM ITape CyMMapHbIl MaXOBOM MOMEHT KOJIECHOU

naphl U SIKOPSI JIBUTATEJIS.
Jliia ynpoiieHus pacueTHbIX ¢hopMyn nporecca OokcoBanus ypasHenus (9) u (10) nanumem

B OTHOCHUTCJIbHBIX €AMHUIAX, JJIA 4Cro IPpUMEM CIICAYIOIINEC 0003HAYCHHUS:

M-S M, S, t CD?-N, -S N

: U, =, T Ty = X=——;
2i-M 2iM Ty 3752i-M N,

y:Mg'sm-ﬂ:. a:i'NH-ﬂ—ﬁ-X:&

g 2Mm ’ ’ no ’ g i! 0 NH,

rae N,, — HOMUHAJIbHOE 3HAY€HHE YUCia 000POTOB KOJIECHOW Iaphl.

B takom ciiydae Bmecto (9) u (10) Moskem HanucaTh:

u=Q1-ax), (11)

u—yc<x>:j—x. (12)
T

B o6mem cayqae u3z (11) (12) MOXXHO MOTy4UTh OCHOBHOE TU(PepeHIMaIbHOe YpaBHEHHUE

OOKCOBaHUS KOJIECHOM napbl ¢ ACHHXPOHHBIM JABUTATCIICM:

dx
== (- - 1,(9). (13)
dr

B wmpeanbHOM ciyyae, €ciau NPUHATH PABHBIM HYJIO CTaTUYECKUA MOMEHT ,UC(X) =O,

COOTBCTCTByIOIJ_II/Iﬁ CUJIC CHCIICHUS, TO ITOJTYUYUM:

X ). (14)
dr

Pemienue 3T0ro yrporeHHoro ypaBaenus npu X = X; HadaIbHBIX YCIOBHSIX Oy/IeT:

n
X=—-(1-e")+x,e "

N (15)
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rIe n—o — SIBJISIETCS. MaKCHUMAaJIbHBIM YCTaHOBUBUIMMCSI 3HAQUE€HUEM OTHOCUTEIBHOIO 3HAUYEHUs
IN
qrciaa 000pOTOB KOJIECHOH Mapbl pU OOKCOBAHUH.
Kaxk sto BugHo u3 (15) B 3TOM ciydae 000pOTHl OyAyT U3MEHSTHCS MO aePUOAUUYECKOMY
3aKOHY.

Ha ocrHoBanuu BeipaxeHnus (15) HUke IPOBEICH pacyeT NEPEX0HOTO Mmpolecca OOKCOBaHMS
KOJIECHOM Taphl JIOKOMOTHBA HA €CTECTBEHHOW XapaKTEPUCTHKE C aCHHXPOHHBIM JIBUTATEJIEM THIIA
HT-1200 mommuocthto P=1170 xBt, mMomenToM mnpopomkurensHoro pexuma Mg=8,63 kHwm,
HOMHUHAIBHOM YacToTo f =65,36 ', ¢ cuHXpoHHBIMU 000poTaMu N=1307,2 00/MHUH, YUCIIOM Tap
IIOJIFOCOB =2183B, i=3,7,

p=3, JUHEWHbIM HanpsokeHuem U C IepelaTOYHbIM YHUCIOM

HOMMHAJIBHOW CKOpOCThIO V,, =50 kM/dac. [lns Ooibllel HarIsgHOCTH pPE3ylabTaThl pacyera

MPUBEJICHBI B BUE TaOMUIIbI 1.

Tabmuma 1
0 0,15 0,3 0,5 1,0 1,8 2,3 2,8 4 5 6
1 |1,0573]1,1097 | 1,1727 | 1,3 | 1,434 | 1,497 | 1,542 | 1,606 | 1,63 | 1,64
0 0,0573 | 0,1097 | 0,172 0,3 0,434 | 0,497 | 0,5422 | 0,606 0,63 0,64

Kak 5T0 BUIHO U3 TaGmuip! 1, MakCHManbHOE 3HaYeHHe mpupameHns AX = (x- XO) qrcia

000pOTOB KOJIECHOW mMapbl MpU OOKCOBAHMSIX HA €CTECTBEHHOW XapaKTEPUCTUKE HAXOIUTCS B
npenenax 0,6-0,7. C ygyeToM peanbHOM CHJIBI CLIETUUICHHSI 3TO 3HaUEHHUE MPHUpaIieHnst 000poToB Oynet
3HAQUYUTEIILHO MEHBIIIE.

Kak ormeuasnoch Bblle, MPU HATUYUN YYBCTBUTEIIBHBIX JaTYNKOB OOKCOBAHUS, B CXEMaX C

TPa3UCTOPHBIM PETYIMPOBAHUEM CKOPOCTH, BOOOIIE MOKHO UCKIIOUUTH JIFOObIE OOKCOBaHUS.
OpHako, Kak H3BECTHO, B JEMCTBUTEIBHOCTU ,UC(X) ABJIETCS HENMHENHHOW (yHKIMen

CKOPOCTH, cienoBaTenbHo, 1 000poToB N. Ilo 3Toii npuunne B (13) moacTaBUM €ro aHaIUTHYECKOE
BBIDOKCHUE. DTa HEJIHMHEIHas 3aBUCHMOCTH, B3sitas u3 [1], mpuBeneHa B Bujae TaOmuIpl 2, TOC

IIOKa3aHa 3aBHCHUMOCTb OTHOCHUTCIIBHOI'O 3HA4YCHHA KOB(I)(I)I/ILII/ICHTH. CIICJICHUA OT CKOPOCTHU

ckoubxkerns V., .

Tabmumna 2
¥y, 1 0,5 0,35 0,3 0,25 0,22
V KM
o« —— 0 10 20 30 40 50
y
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N
X=V=— 0 0,2 0,4 0,6 0,8 1,0
Ny
B Tabnuue 2 nepecyer OTHOCUTENIBHOIO 3HAYEHUS yucia 000poToB X =V =—— BBINOJHEH

H

Ha OCHOBAHUH BBIPAKCHHUA

53 1
x=v="m Vi (16)
D, Ny
53 5,3-50
rae NH :D_kVH 21’7:212 OG/MI/IH,
OTKyJa
x=v=002V, . (17)

YroOsl pemuth quddepeHnuanbHoe ypaBaenue (13) B ananmuTrueckoii hpopme, HE0OOXOAUMO
Taxoke umetb M (X) B BHe aHATMTHYECKOTO BHIP@KEHNS, A HE B BUC TAOIMLBL.

C nameil Touku 3peHus, Hanboee MOAXOIAIICH U MPOCTON (POPMYIIOi, BRIpAKAIOMIEH ATy

3aBHUCUMOCTbH Ta6JII/IIII>I, SABJIACTCA BBIPAKCHUC

/’lc(x): B+X’ (18)

rae A u B sBastoTcs MOCTOSIHHBIMU Kod(UIIMeHTaMu, onpeaenseMbIMu U3 tabmuusl 1. g ux
ompeneneHusl Bo3bMeM JBe MpoOHble Touku: X=0 u x=0,4. B takom cinywae mis A u B
COOTBETCTBEHHO OyJIeM UMETh:
A=B=0,215.
VYpasuenue (18) B aTom citydae Oyaet

0,215

X) =
() 0,215+ x

(19)

IToacrasnsiss BMecTo K, (X) cBOe aHanuTHuYeckoe BhipakeHue u3 (18) B (13) B obmiem Buze

l'IOJ'Iy‘-II/IM CJ'Ie)IyIOIJ_[CC HCHHHCﬁHOC I[I/I(l)(bepeHLII/IaHLHOC ypaBHeHI/IC HpI/I 6OKCOBaHI/II/I C
aCI/IHXpOHHI)IM TSATOBBIM ABUT'AaTCJIEM:
dx A

—=1-ox)- .
dr ( ) B+ x

(20)

HuddepenunansHoe ypaBHeHue (20) B TakoM BUJE HEYAOOHO peliaTh, €ro HEOOXOAUMO

IMPUBECTHU K HOPMAJIBHOMY BH/IY:
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dx _ax®+hx+c 21
dr (B+x) )
rae A=—0; b=(1-aB); c=(B—A).

Kak u ciemoBano 0xuuath, €Ciu IMPUCMOTPETHCS K BBIPKEHHIO (21), TO OHO HOJHOCTHIO
coBnagaer ¢ auddepeHraIbHBIM ypaBHEGHUEM IpH OOKCOBAaHMHM KOJECHOW Mapbl C TATOBBIM
JIBUTATEJIEM HE3aBUCUMOTO BO30YXKICHHS, IIPUBEICHHOM B [1].

[Tepemnumiem moydeHHOE HeNMHEITHOE TUddepeHInanbHOoe ypaBHEHHE HECKOJIBKO B APYTOM
BUJIC U C YYETOM I'PAHUYHBIX YCIOBUI IPOUHTETPUPYEM:

]ﬁ Bdx +J)§ Xdx —jdr. 22)

2 2 B
y, &°+bx+c o ax®+bx+c g

Kax BuaHO u3 (22) 00a uHTErpasia sBIsiFoTCs TaOIIMYHBIMU, KOTOPBIC IIPH yciIioBuU b” > 4ac,

COOTBETCTBEHHO paBHbI [5]:

1
7=—1In
2a ax,+bx,+c

ax® +bx+c +(B_£j 1 (x—p)(xo—q)’ 23)
2aja(p—-q) (x—a)(X,—p)
rJe P ¥ ( — ABJIAIOTCSA KOPHSAMH KBaJPATHOTO ypaBHEHUS ax” +bx+c=0.

Kak BunHo u3 (23), OHO JOBOJBHO TPOMO3JKOE, OJHAKO MMES B CBOEM PaCHOPSIKEHUU
COBpPEMEHHBII KOMITBIOTEP WU MMPOCTO KATBKYIATOP CO BCEMH AJIEMEHTAapPHBIMU (DYHKIIUSAMU, pacyeT
o 9Toi popmyrne Tpyaa He MpeaCTaBISIET.

Crnenyet 3aMeTUTD, UTO W30BITOYHBIC 3HAUECHUS YHUCET 000POTOB OOKCOBAHMSI, BEIUMCICHHBIC

Ha ocHOBaHMH (23) OyayT MEHbIIIE TAKOBBIX, BHIYUCICHHBIX U3 (15) BeaencTBUM HAIMYMS pealbHOTO

TOPMO3HOTO MOMEHTA CIETUICHUS M, (X) .

HpOBCI[GHHBIG BbIIIIC KAYECTBCHHBIC HCCIICAOBAHUA PA3JIMYHBIX CHCTEM  TATOBOI'O
QJICKTPONIPHUBOAa MOCTOAHHOI'O U IEPEMCHHOTO TOKa IIpU 6OKCOBaHI/I$IX, a TaKXKC aHaJIUTHYCCKOC
HCCJIICAOBAHUC IIpoLeccCa OOKCOBaHHUS C ACUHXPOHHBIM TATOBBIM AOBHUI'ATCJIICM, IIO3BOJISIFOT HaM

CACIaTh CIICAYIOIINEC BbIBOABIIO

BBIBO/IbI

1. Ha peocTtarHBIX MO3MNUAX JHOOBIE OOKCOBaHHS C JBHUTATENIeM IOCIEI0BATEIBHOTO
BO3OYXKICHHsSI, €CIIM HE MPUHATH HEOOXOAMMBIE MEphbl, KaK MPaBHUIIO, MEPEXOAST B Pa3HOCHBIE

6okcoBanus. [Iporiecc ycyryonsercs mpornopIHOHaIbHO KOIUYECTBY TOCIIEA0BATEIFHO BKIFOYEHHBIX
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nurateneii. Ha ecTeCTBEHHBIX XapaKTEPUCTHKAX MPOIECC OOKCOBAHMS TAKKE MOYKET MEPEXONTDH B
pa3HOCHBIC, HO OTHOCUTEILHO C MEHBIIICH BEPOSITHOCTHIO.

2. C ABUTraTCIsIMHU HE3aBUCHUMOI'O BO36Y)KI[GHI/I$I Ha pCOCTaTHBIX ITO3UIIUAX HCBO3MOXHBI
pasHOCHbIe OOKCOBaHHUS, B XYAIIEM CjlIy4ae MOTYT OBITh JBOMHBIC 3HAYEHHS CKOPOCTH OT
HOMHUHAJIBHOM. Ha €CTeCTBEHHBIX XapaKTEPHCTUKAX C JABUTATCIIIMU HE3aBHCHMOIO BO30YKICHUS
npu OOKCOBAaHUSX TPHUPAIICHUS CKOPOCTH MOTYT ObITh B Ipejeiax HakKJIOHA eCTECTBEHHOU
XapaKTePUCTHKH.

3. Ilpu TpaH3UCTOPHOM PEryIMPOBAHUH CKOPOCTH JIOKOMOTHBA, IIPH OOKCOBAHHSIX C 000MMHU
TUIIAMH  JBUTATENICH, NPH HAIWYMHA YYBCTBHTEIBHBIX JaTYMKOB OOKCOBAaHHS, MOIYT OBITh
HCKJIIOYEHBI JTI00bIE OOKCOBAaHM.

4. Ilpm nuTaHUM ACHHXPOHHBIX JBHUraTeled OT MHBEPTOPOB HANPSIKEHUS TaKKe
HCKJIFOYAOTCS OOKCOBaHUS KOJECHBIX IIap.

5. Ilpu GOKCOBaHMSX KOJECHBIX Map ¢ aCHHXPOHHBIMHU TSATOBBIMH JIBHTATEISIMH IIPOIECCHI
6OKCOBaHI/IH HpOTCKaIOT AHAJIOTHUYHO KAaK B CUCTEMEC C ABUT'aTCIISIMU HE3AaBUCUMOT'O BO36}DKI{€HI/I$I Ha
CCTCCTBCHHBIX XapaKTepI/ICTI/IKaX.

6. BriepBhbie BBINOJIHEH PacyeT MEPEXOTHOrO IMPoIecca MpH OOKCOBAHUAX KOJECHOM maphl

JIOKOMOTHBA C ACUHXPOHHBIMHU ABUI'ATCISIMU C YUCTOM U oe3 yueTa peaanofI CHJIBI CLHCIIIICHH .
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PROPERTIES OF AC AND DC ELECTRIC LOCOMOTIVE ELECTRIC
DRIVE ANTISKIDDING DIFFERENT SYSTEMS
Karipidis S., Sanikidze J., Skhirtladze lu.,
Margvelashvili G.., Khachidze A.
Summary
In the article are considered the processes of AC and DC electric locomotive electric drive
different systems skidding properties, in currently existing the classical system with rheostat variable
speed of successive and independent excitation motors as well as the modern with the use of
transistors for speed control. Particular attention is paid to the successive connection of traction
motors of different pair wheels. Is mentioned the inadmissibility increment of speed at skidding that
often is turning into racing at skidding at simultaneous connection of several successive excitation
motors. It offers advanced speed control circuit with all types of DC and asynchronous motors by

means of IGBT transistors.
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UCCJIEJOBAHUE MOMNEPEYHON YCTOMYUBOCTH
HE3AT'PYKEHHOI'O TPEJEBOYHOI'O AI'PET'ATA ITPU
KPUBOJIMHEMHOM JIBUKEHUU HA PABHUHE

M. Yeannze-Tkemenamsuiu, 3. banamuapamsuiu, P. Tkemananse,
. MocymmmBuiaum, I'. Jlapaxseannse
Pe3rome
CO3,Z[aH MOIleHI/ISHpOBaHHBIﬁ TpCJIéBO‘-IHLII\/'I CaMO3arpyaromerocsa arperara ¢ HOBLBIM

I_HapHI/IpHO-pLI‘-Ia)KHLIM-Sy'6‘-IaTBIM MCXAaHU3MOM CTpCJIbI W KOpIycCa; OIpCACIICHbBI MOMCHTEI

WHEpPLUUU HE3arpyKEHHOTO TPEIEBOYHOIO CaMOJIBIXKYIIETO arperara |4X0X0 u |4X4X41/1 TUIS
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ONpEACNICHUs] TIONEPEYHOW YCTOMYMBOCTM IApaMeTpPOB  JIBWJKEHUS  arperara Ha OCHOBE
pa3paboTaHHON METOAMKH COCTABJICHO ypaBHEHHE PABHOBECHS MOMEHTOB BCEX JICHCTBYIOIIMX Ha
arperar CWJ, KOTOpbIE ACUCTBYIOT C MOMEHTA Hadajga ONPOKUIBbIBAHUSA IIPU KPUBOIMHEHHOM
JBIDKEHUH Ha paBHUHE, MpeACcTaBiseT auddepeHnnanbioe ypaBHEHHE MONEPEYHON YCTOHYNBOCTH
JIBIKEHUs arperata. Mcxoas W3 yClOBHS IIONIEPEYHONM  YCTOMYMBOCTH  HE3arpy>KEHHOI'O

TPeNEBOYHOIO arperaTa npu KpUBOJIMHEHHOM JIBUKEHUU HAa PAaBHUHE OMpPEeNICHbl LEHTPOOSKHOE
YCKOPEHHE a, M KPUTHYECKash CKOPOCTh Vsl‘ HaiineHno 3HayeHue BPEMEHHM t, € MOMEHTA Hayaja

OINPOKUABbIBAHHA O COCTOSAHUA HEN30E€KHOr 0 OIIPOKHUAbIBAHUA. HOJ'Iy‘-ICHHBIe PE3YyJIbTaThbl
IIOKAa3bIBAOT, YTO Ha paBHUHC IIPpH IIOBOPOTC TpCJ'IéBO‘IHOFO CaAMOJIBHXKYIICI'OCA arperara ¢
MUHHUMAaIbHBIM paauycoM TIoIlepeuHasd YCTOﬁqHBOCTB HC HApymacTcCs, TaK KaK MaKCHUMaJIbHAsA

CKOPOCTb arperara MEHbIIE ITOJYYEHHOMN IPU UCCIEAOBAHUN KPUTUYECKONH CKOPOCTH.

RESEARCH AT TRANSVERSE STABILITY MOVEMENT OF UNLOADED
LOGGERS AGGREGATE AT CURVILINEAR MOVEMENT ON PLAINS
M. Chelidze-Tkeshelashvili, Z. Balamtsarashvili, R. Tkhemaladze,

D. Mosulishvili, G. Darakhvelidze
Summary

Is created modernized loggers self-loaded aggregate with the new hinged-leverage-geared

mechanism of body-arrow; are determined moments of inertia |4X0X0 and |4X4X4 of unloaded

aggregate. To determine motion transversal stability parameters at aggregate motion on the basis of
developed method is composed balance equation of all acting on the aggregate forces moment, which
since the turnover starting moment at curvilinear movement on plains, represents the differential
equation of aggregate transversal stability at movement. At curvilinear movement of unloaded

aggregate on plains due the transverse stability condition are defined centrifugal acceleration a, and

the critical speed le of movement. Is found the t, value of time at aggregate overturning start up to

inevitable condition of overturning. From the obtained results is clear that at turning on plains with
minimum radius of rotation the transversal stability will not collapse, because the maximum speed of

aggregate is less than the critical speed due this research.
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UCCJEJOBAHUE MOMNEPEYHOM YCTOMYUBOCTH
HE3ATPYKEHHOI'O TPEJJEBOYHOI'O ATPETATA ITPU
KPUBOJWHEWNHOM JABUXEHHNU HA CKIIOHE
M. Yeannze-TkemenamBuiy, 3. banamuapamsuiu, P. Tkemananse,
. MocynumBuiu, I'. Jlapaxseanase

Pe3rome
HpI/I HCCIICIOBAHUU HOHCpC‘-IHOfI YCTOI‘;I‘{I/IBOCTI/I TpeJ’IéBO‘-IHOFO caM03arpy>1<a10meroc;1

arperata 1npud ABUXXCHUHW HA CKJIOHC, Ha OCHOBC pa3pa60TaHHoﬁ METOJHUKHU, COCTABJICHO
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muddepeHranbHOe ypaBHEHHE MOMEHTOB BCeX JICHCTBYIOIIMX Ha arperar Cuil, OTHOCUTEIbHO
HPOXOSIIUX [0 KPAro OMOPHOW MOBEPXHOCTH I'YCEHUYHOM 1enu Tpakrtopa ocu XoXy. U3 ycrnoBus
[IONIEPEYHON YCTOMYMBOCTU NPHU KPUBOJHMHEWHOM [BWJKCHHMM arperara Ha CKJIOHE, OIIPEIEIICHbI
LIEHTPOOEKHOE YCKOPEHME arperata a, M KPUTHYECKas CKOPOCTb JBUKEHHSA V‘}Z, TP KOTOPOM

arperaT Ha4YuWHACET OIPOKUIAbIBATHCH. Ha cxnone ¢ HakJIOHOM nmoa yriomMm «, IIOCJIC IEPEBOIAA

arperata M3 TPaHCHCHACHTHOI'O YpaBHCHHUA CTAaTHYCCKOI'O PABHOBCCHA B HHHeapHSOBaHHOI;'I
MOJEIIb, ONIPEACIICHbl MAKCUMAIIbHOC 3HAUYCHUE A¢g, yIJla IIOBOPOTA BOKPYT OCHU XOXO’ N 3HA4YCHUC

BpEMCHHU t,, C MOMCHTA Hadalla OIIPOKHABIBAHMUA IO COCTOSHHSA HEN30E€KHOr 0 OIMPOKU/IbIBAHH .

yCTaHOBJ'IeHO, 4YTO KpUTHYCCKasd CKOPOCTb ij MEHBIIIe MaKCHUMaJbHOM CKOPOCTH IABUIKCHUA

TpaKTOpa. B stom cjIydac arperar sBJIsCTCA HCyCTOfI‘-IPIBBIM, M BCJICACTBHUC HCXBATKKW BPCMCHU

HAaYMWHACT IICPCBOPAUUBATHCA Ha CTOPOHY HAKJIOHA CKJIOHA.

RESEARCH AT TRANSVERSE STABILITY MOVEMENT OF UNLOADED
LOGGERS AGGREGATE AT CURVILINEAR MOVEMENT ON SLOPE
M. Chelidze-Tkeshelashvili, Z. Balamtsarashvili, R. Tkhemaladze,

D. Mosulishvili, G. Darakhvelidze
Summary

At research of loggers self-loaded aggregate transversal stability at movement on slope, on

the basis of the developed method is composed differential equation of all acting on the aggregate
forces moments, related to the XX, axis through caterpillar chain bearing surface edge of tractor.
The curvilinear movement of aggregate on slope due the conditions of transversal stability, are
defined aggregate centrifugal acceleration a, and the critical speed de of movement, when the

aggregate starts to overturn. On inclined by angle a slope, after the transfer from transcendental

equations of static equilibrium of the aggregate in linearized model, are defined the maximum value
Ag, Of rotation angle related the X X, axis and the time t, value, at aggregate overturning start up
to inevitable condition of overturning. It is estimated that critical speed VJ2 is less than the maximum

speed of tractor movement. In this case the aggregate is unstable, and due lack of time begins to

overturn on the slope gradient side.
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MNPOBJIEMHBIE ®AKTOPbBI B BAHKOBCKOM KPEJIUTOBAHUU
IMPOMBIINIJIEHHOCTHA
J. Illanunsze

Pe3rome

@duHaHCOBBIE pecypchl OAaHKOBCKOW cHUCTEMbl [py3suM B COBPEMEHHBIX YCIOBHAX
HEIOCTaTOYHbl U1l 3(GQGEKTUBHON MOAJEPKKH PEATbHOIO CEKTOpa, B YACTHOCTH, OTPACIH
IIPOMBILLIIEHHOCTH, KOTOpasi OTJIMYAETCS BBICOKOW KOHIIEHTpauuen. B crarbe NpeacTaBieHbl TE
OCHOBHBIE IIPO0OJIEMBI, KOTOPbIE BOZHUKAIOT ITPU B3aUMOAEHCTBUHM OAHKOBCKOM CEKTOPE U PEabHOIO
CEKTOpa HSKOHOMHUKHU. BBIABICHBI (DaKTOpBI, MPEMATCTBYIOMIME OAHKOBCKOH WHBECTUIIMOHHON
aKTHBAallUM, a Takke cHenuduyeckre OTpacieBble OCOOEHHOCTH Ipolecca OaHKOBCKOTO

KpCauTOBaHUs

PROBLEM FACTORS IN BANK CREDITING OF INDUSTRY
D. Shanidze

Summary

The financial resources of the banking system of Georgia in the present circumstances it is not
enough to effectively support the real sector, in particular industry sectors, which is outlined by high
concentration. In the article are presented the main problems, which give rise at interaction of the
banking sector and real sector of the economy. Are revealing factors disturbing to the activation of

banking investment, as well as specific features of bank lending processes operating in the sector.
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TPEBOBAHUSI TEXHUUYECKOM BE3OIACHOCTH IIPU
IKCIUVIYATAIIUU ATTPAKIIMOHOB
bexanumBuiau A., Illlnnakanze M., Xaunase H.

Pe3rome

B pabore paccmotpensl o0mmue TpedoBaHus SKCIUTyaTalluu JUIs ABUKYIIUXCS aTTPAKIMOHOB
(kaTsiMecs ropsel, Kaueau, Kapycesu, TMTaHTCKUE KoJleca, aTTPaKI[MOHbBI MAIlIKH ), 3PEJIUIIHBIX U pa3-
BJIEKATEJIbHBIX aTTPAKIIMOHOB (TTaHOpaMHast OaIIHs, KPYTAIIUECs OCU U OOYKH, JBUKYIIHUECS CLIECHBI,
Kavarouyecs JeCTHULbI, OErOBble TPOIIMHKH, YyJapHBbIE MOJIOTKH), a TakKe TUPOB. JlaHbl oOriue
OTpaHUYCHUS U OTPAaHUYCHUS ISl IETEH MPU HKCIUTyaTallii aTTPaKIMOHOB. PacCMOTpEHBI BOMPOCHI

MOYKapHOH OE30MAaCHOCTH M MEIUIIMHCKOTO 00CTYKHBaHUSI.

REQUIREMEMTS OF TECHNICAL SAFETY DURING
ATTRACTIONS EXPLOITATION
A. Bezhanishvili, M. Shilakadze, N. Khachidze

Summary

Common requirements of exploitation for motive attractions ( rolling hills, swings,
roundabouts, gigantic wheels attractions of cars), entertainment and amusing attractions (panoramic
towers, torsion axis and barrels, motive stages, swinging stairs, racing paths, percussion hammers),
as well for shooting-galleries are considered. Common limitations and restrictions for children

during attractions exploitation are given. Problems of fire safety and medical service are considered.
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1. P 755. KoHCcTpyKiusl 3Keie300€TOHHBIX I M CKPEIUIEHWH Uil KPUBBIX Yy4YacTKOB
mytu. Komurer OCX/, r. Bapmrasa. 2013 — 17 c.
2. CnpaBOYHHK JOpOXKHOTO MacTepa u Opuraaupa nytu. B.b. Kamenckmuii, JI.JI. F'op6os. M.:

Tpancnopt. 1985. — 487 c.
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3. CnpaBounuk nmkenepa-nyreuna. [log pen. B.B. bacuioBa u M.A. Yepubimena. T.1. M.:

Tpaucnopr. 1972. — 768 c.

BOITPOCHI YCTPOHUCTBA PACIIMPEHUSA KOJIEN U3
KEJIE3OBETOHHBIX HIITAJI B KPUBBIX MAJIOI'O PA/INYCA
H. Pypya, I'. Jli'xynakuase
Pe3rome

B nannoii pabGoTe paccMaTpuBalOTCS BONPOCHI YCTPOICTBA pacHIMpEHUst KOoJed u3
KEJIE300€TOHHBIX IINal B KPHUBBIX Majoro paauyca. lIpoaHann3mpoBaHbl KOHCTPYKTHBHBIE
HEJIOCTaTKKU pabOThl JKENe300€TOHHBIX WIMaJl B KPHUBBIX Malloro paauyca. [lpemmaraercs mis
UCIIOJIb30BAaHUsl B JKEJNE3HOU aopore ['py3uu KOHCTPYKIUS >KelIe300€TOHHBIX INMaji, B KOTOPOM
paciidpeHre KoJew MpHU Mepexojie OT MPSMOro ydacTKa B KPHUBYIO JOJKEH OOecreunBaeTcs
MOIIArOBO MJIM TIOCTEIICHHO MPH MOMOIIHM Pa3JIMYHBIX TUIIOB CHCTEM KperuieHuit - Vossloh, Pandrol
u SB-3. Pacmupenne oCymecTBIsIeTCsS YIIIOBBIMH PEHKaMH WJIH H30JSATOPaMH IIarom 2-2,5 M.
Taxxke mpenyoxKeHbl pa3HOOOpa3HbIE BApUAHTHI PACHIMPEHUS! PEIbCOBOTO MOJOTHA B 3aBUCHMOCTHU
OT BEJHMYMHBI YBEJIMYEHHUS pa3Mepa U PACIONOKEHHS OTHOCHUTEIBHO OCH KOJIEU. Y CTaHOBJIEHO
paccTosiHue OT Hayaja KpUBOM 10 TOYKH, I1OCJIE KOTOPOM pacCIIUPSIOT KOJEK B 3aBUCHUMOCTH OT

paauyca KpUBU3HBI KPUBOW U JUIMHBI KPUBOW IIPOXOJA.

ISSUES OF ARRANGEMENT OF REINFORCED CONCRETE SLEEPERS
TRACK WIDENING ON SMALL RADIUS CURVES
N. Rurua, G. Julakidze
Summary
In this paper are considered the issues of arrangement of reinforced Concrete sleepers track
widening on small radius curves. Is analyzed work of constructive disadvantages of reinforced
concrete sleepers track in the small radius curves. Is proposed for application in Georgia Railway
reinforced concrete sleepers structure, in which the widening of track is ensuring at transition from
straight segment to the curve by steps or gradually over different types of fastenings systems -
Vossloh, Pandrol and SB-3. The widening is carried out by angle bar or side insulators by step of 2-
2.5 mm. Also are proposed the variety of widening options in dependency of the increasing size of
the track and arrangement related to track axis. Is estimated the distance from the curve start to the

point, after that is widening the track in dependency on a curve radius and the passage length.
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YPABHOBEIINBAHUE BPAIIAIOHINXCA MACC ITPU TIOMOIIIA
IMPOI'PAMMBI “EXCEL”

T. Kaxereaunse, K. Maypunse
Pe3rome
MOKa3aHO,uYTO TIPH YPaBHOBEIIMBAHBIM Bpallaromuxcss macc,popmyna st ompeneaeHus
BCJIMYMHBI 1 HAIPABJICHUA 3aMbIKAIOIICTO BEKTOPA 3aBUCUT TOJIBKO OT 3HaKa OJHOI'0 KOOpAWHATA €ro
HayaJlbHOU TOYKH. PaCCManHBaeMLIﬁ METO AAaCT BO3MOKHOCTBH IIPU PA3HBIX NPCABAPUTCIBHBIX
YCIOBUAX C YCTaHOBHeHHOﬁ TOYHOCTBIO JICTKO OIPCACIINTh BEJIMYUHY U HAIIPABJICHUC HCU3BECTHOT'O

BEKTOpA ¥ HAlTH ONMTHMANBHEINA BAPHAHT.
BALANCING OF ROTATING MASSES BY APPLICATION OF EXCEL
SOFTWARE
T. Kakhetelidze, K. lluridze

Summary
Is shown that at balancing of rotating masses calculation formula for angle of turn of vector
polyhedral resulting vector is depended only on one coordinate sign of three initial points. The method
under considering gives the possibility at various preconditions with defined accuracy is easy to

determine value and direction of unknown vector and select optimal from them.
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IMPOBJIEMBI PAZBUTUA 'TOCYJAPCTBEHHOT'O 1 YACTHOTI' O
ITAPTHEPCTBA B I'PY3UU

B. 3eiiknase, I'. Maiicypanse, Ll. Enrengapamsuin
Pe3rome
B HACTOAIICC BpPEMs, CTpaHa CTAJIKHUBACTCA C paSHOO6p8.3HBIMI/I (1)OpMaMI/I n METOAaMHU
rocyaapCTBEHHbBIM MW YaCTHOI'O HapTHépCTBa, C Pa3BUTHEM KOTOPBIX CTpPAHbI z[061/mac5
CYHICCTBCHHOI'O Iporpecca B TaKUX 001acTax OKOHOMHMKH, KaK OHCPreTHUKa, H Pa3BHUTHC
TpyOOIPOBOJHOTO ¥ HAa3eMHOTO0 TpaHcmopTa. B o3Ttux cdepax, akTUBHOE MapTHEPCTBO
roCyaapCTBEHHBIX W MYHUIHINAJIBHBIX OPraHoB BJIACTH C 3apy6e)KHBIMI/I MCKIAYHAPOAHBIMU
KOMITaHUAMHA U UX JOUCPHUMH KOMIIAHHUAMU B pr31/m, CACJIAJIO BO3MOXKHBIM PCIICHUC Hp06J'IeMBI
SHEPreTUKU JJIsl HACEJICHUS U YaCTHBIX MPENNpUATHI, pa3BUTHE TPAHCHOPTHON MH(PACTPYKTYpHI U

aKTHBHOE y4acTHe ['py3uu B €JUHOM TPaHCIIOPTHOM y3i1€ EBpore u A3um.

DEVELOPMENT OF STATE AND PRIVATE PARTNERSHIP IN GEORGIA
V. Zeikidze, G. Maisuradze, Ts. Elgendarashvili
Summary

At present, the country is faced with the diversity of public-private partnership forms and
methods, with development of which country has made good progress in such areas of economy as
energy, transport and development of pipeline and land transport. In this fields the active partnership
of state and municipal authorities with foreign international companies and their subsidiaries in
Georgia made it possible for the public and private enterprises to solve the problem of energy,
transport infrastructure and country's active involvement in general transport junction of Europe and
Asia.
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IMPUOPUTETHI TOCYJAPCTBEHHOM MMOJJIEPKKHA MAJIOTO
BU3HECA B I'PY3UU

B. 3eiikuase, I'. Maiicypanze, T. Kamxanse

Pesrome

JUis BO3pOKIEHHUS MaJIor0 W CpeiHero Ou3Heca CO CTOPOHBI rocygapcTBa HeoOXoAuMa
COOTBETCTBYIOIAsl KOMIUIEKCHas IIOArOTOBKA M IIEPMAaHEHTHOE OCYIIECTBICHHE XOPOLIO
IIPOJYMaHHbIX MEPONPUATHNA. MHUPOBON OINBIT pa3BUTUSI MAJIOTO U CpeJHEro OM3Heca MOKa3bIBaeT,
YTO HAa HAYaJbHOM J3Tale MOATOTOBKM HM3MEHEHHUs MOJMTUKUA TOCyJapcTBa B 3TOW objactu, ¢
aKTHBHBIM BOBJIEUCHHEM OOILECTBEHHOCTH M OM3HEC-KPYTOB, TOJKHBI OBITh pazpaboTaHa cTpaTerus
JUIsL Pa3BUTHS MAJIOTO U CPEeJHEro OM3Heca U MOCTENEHHOr0 J0JIKHbBI OCYLIECTBUTHCS MEPOIIPHUSTUS
uig ero umiuieMeHTanuu. CTparerusi J0JKHA BKIIIOYATh COBEPIIEHCTBOBAHME TOCYAAPCTBEHHOM
0aHKOBCKO-KPEJUTHOW TIOJIMUTUKY M 3aKOHOJATEIBHOW 0a3bl, JOCTYTHOCTh KOHCTYJIbTHTHBAHO-

PIH(bOpMaI_II/IOHHOl"O O6CJ'Iy>I(I/IBaHI/I$I npenanHHMaTeneﬁ U MHOT'0€ Apyroc.

PRIORITIES FOR SMALL BUSINESS STATE SUPPORT
IN GEORGIA
V. Zeikidze, G. Maisuradze, T. Kamkhadze

Summary
To restore the small and medium businesses from state is required appropriate complex
preparation and permanent implementation of well thought-out measures. The world experience of
small and medium business development shows that in the initial stage of state policy changes in this
field, with active involvement of public and business community, would be developed strategy for
development of small and medium business and gradual will be implemented the measures for its
impelmentation. The strategy should include improvement of national bank-credit policy and

legislative base, extension of access of consulting-informational service of entrepreneurs and more.
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THE EFFECTIVENESS OF THE ENTERPRISE STRATEGIC PLANNING
M. Moistrapishvili, O. Bichiashvili, T. Archvadze

Summary
Strategic planning system’s efficiency of enterprise means the system, which contributes to
the realization of its goals and provide the specific advantage of neutralizing the risk to the
environment. To assess efficiency of such system, it is offered integral criteria for assessing the
effectiveness of the enterprise strategic planning, weight ratios in the form of options for quantitative

characterization of priority based on the optimal solution for flexible use of the principle of priority.

OHEHKA Y99PEKTUBHOCTU CTPATEI'TYECKOI'O IINTAHUPOBAHUA
HPEITPUATHUA

M. MouncupanumBuwiu, O. buunamsuiu, T. ApuBanse
Pe3rome
B nanHOll craTthe moA S(PQEKTUBHON CHCTEMOH CTpaTerHyecKoro IUIAHUPOBAaHUS Ha
NPENpUATHA TOHMUMAETCSl Takas COCTeMa, KOTOpas CIIOCOOCTBYET NOCTHUIKEHHIO €ro Lened u
obecrieynBaeT KOHKYPEHTHBbIE TPEUMYIIECTBA C TOMOUIbI0 peau3alii BO3MOXHOCTEH U
HEUTpanu3allud yrpo3 BHEMmHEW cpenbl. M 4To0bl O1eHuTh 3PGEeKTHBHOCTH STOH COCTEMBI,
HeoOXOMMO BBIOpaTh T€ MOKa3aTeNM MAESITENbHOCTH NPEINpUSTHS, KOTOpble B IOJHOH Mepe
OTpa)kKaroT U3MEHEHHs, CBSI3aHHbIE C IEUCTBUSAMU MO peaju3aliy cTpaTerud. TakuM mokasaresieM
MPEITIOKEHHO UHTETPAIbHBIN KPUTEPUYM OIICHKH 3PPEKTUBHOCTH CTPATETHUECKOTO MIIAHUPOBAHUS

NPEIIPUATHSL.
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009(™MJdI6IS IR0 KOBIABHID:
HlaBryaunse A. C. _ Pa3zpaboTka 0JJHOM HHTEpIIPETAIIMN METO/Ia MPOEKIUM ¢ OTMEeTKaMu 171 R3
U R4, u3n. Texanueckuit YauBepcuteT, ToOumucu, 2001T.
8. Bogamemadg —  Lsobgobtim  a®sgozol L3giosmn®o  3n®bo, 3s3md(398memds  “asbsommagds”,
odogmobo, 1977§.

bober  beobsdg —  domemozbodomgdasbo  ggadoemo s dobo  gmd3ondgnmo  Ibsersgg®s,

olgddsos, by, 2012§.

SOIUTION OF SOME ENGINEERING PRACTICAL TASKS BY USING
HIGH-LEVEL ELEVATION METHOD
N. Nozadze, T. Beridze
Summary

In the present work, three mining-geological engineering practical tasks are solved by using
the method of high level elevations. Using This method auxiliary constructions are taken out of the
plan, which allows to raise accuracy of the drawing visualizations, measurements simplicity and
dynamism. During solution of positional and metric tasks by the method of high level elevations basic
terms and explanations of method of elevations are used.

PEIIEHUE HEKOTOPBIX 3AJIAY UHXKEHEPHOM ITPAKTUKH
METOJOM ITPOEKIIMH C BBICOTHBIMH OTMETKAMUA

H. Ho3anze, T. bepuase
Pe3rome
B nanHoit paboTe 3a1auu rOPHO-TE€OJIOTUYECKON MHKEHEPHOU MPAKTUKU PEIIEHbl METOJ0M
HpOCKI_II/Iﬁ C BBICOTHBEIMHU OTMeTKaMu. C IIOMOIIBKO 3TOT'O METOAA BCIIOMOI'aTCJIbHBIC Fpa(bI/I‘-ICCKI/IC
MMOCTPOCHUA MPOU3BOAATCA 3a NpCACIaMU OCHOBHOT'O IIJIaHA, YTO I[aéT BO3MOXHOCTBH IOBBIIICHUSA
HariIi1iAHOCTHU, MPOCTOTbI MUMCPEHUA W AWHAMHWYHOCTH KOMIIJICKCHOTO YCPTCXKaA. HpI/I peH_IeHI/If/'I
MO3UIMUOHHBIX W METPHUUYCCKUX 3adad METOAOM HpO@KI_[I/Iﬁ C BBICOTHBIMH OTMETKaMHU ITOJIB3YCMCS

TepMHHOHOFHCﬁ METOJa HpOCKI_[I/Iﬁ C YMCJIOBBIMH OTMCTKAMH .
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EXTERNAL EFFECTS WHEN STARTING THE CAR ENGINE
V. Kharitonashvili, P. Tchania
Summary
The effect of thermal conditions in the motor vehicle traffic and the safety of its environmental
safety. It is substantiated by the fact that the engine warm up before driving or "quick start" can not
solve the problem of external negative effects. When you select the operating mode (heating or the
beginning of a movement without warming up) car neobhodymo The specific operating conditions

(climatic, road, transport).

BHEIIHBIE D®®EKTU I1PU ITYCKE JIBUT'ATEJIA ABTOMOBNJIA

B. Xaputonamsuin, Il. Yanua
Pe3rome
PaccmoTpeHo BiMsiHUE TETIOBBIX PEXKUMOB JBUraTeNsl aBTOMOOWIIS Ha 6€3011aCHOCTD €€ JIBU-
KEHUS U DKOJIoTH4YecKoi 6e3omacHocT. OO0CHOBAH TOT (haKT, YTO MPOTPEB JIBUTATENS TIEpeT Havya-
JIOM JBWXKEHUS WM “ObICTpuUM CcTapT’ HE MOXET pellaTh MpoOJieMy BHEIIHMX HEraTHBHBIX
s dexToB. Ilpu BBIOOpE 3KCIITyaTallMOHHBIX PEXUMOB (TIPOrpeB WM Hayajao JABIKEHHsS 0e3
porpesa) aBTOMOOMIISE HEOOXOABIMO YU€CTh KOHKPETHBIE SKCIUTyaTallMOHHBIE YCIO0BUS (TIPUPOIHO-

KJIINMAaTHYECKHUE, IOPOKHBIE, TPAHCIIOPTHHIE).
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ON DETERMINATION OF ROAD CAPACITY
V. Kharitonashvili, D. Ashotia

Summary
The possibility of determining the rational capacity of the road in a dense stream For transport
within the parameters of the speed of vehicles, the driver’s reaction time and braking characteristics
of cars with poducheniem data relevant parameters in real time with the help of information and
communication technologies.

Ob OINIPEJAEJIEHUH HPOHYCK}-IOﬁ CIHHOCOBHOCTH
ABTOMOBUWJ/IBHOU 1OPOI'N

B. Xaputonamsuiau, B. Ammorua
Pesrome
PaCMOTpCHa BO3MOXHOCTL OIPCACIICHUA paLII/IOHaHLHoﬁ HpOHYCKHOﬁ CIIOCOOHOCTHU

aBTOMOOWJIBHOM JIOpOTHM B IUIOTHOM TPAHMOPTHOM IIOTOKE C Y4Y€TOM IMapaMeTpoOB CKOPOCTH
aBTOMOOMJIEH, BpEMEHU peakUWHd BOJIUTENS W TOPMO3HBIX XapaKTEPUCTUK aBTOMOOWIEH cC
MOIy4E€HHUEM JJaHHBIX COOTBETCTBYIOIIMUX MAapaMeTPOB B PeabHOM MaclTabe BpEMEHHU € IMOMOIIBIO

I/IH(I)OpMaI_[I/IOHHO-KOMYHI/IKaI_II/IOHHBIX TCXHOJIOTHH.
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IMPROVING ROAD SAFETY OF THE VEHICLE, THE DRIVER UPGRADE
INFORMATION
V. Kharitonashvili, N. Chichinadze

Summary

Considered external negative effects associated social costs due to transport proysshestvii
dorzhno. It substantiates the development of devices for the prevention of excess speed of the vehicle
by obtaining tactile information a driver, which switch is connected with elektrovybratorom, whose
body is mounted on the accelerator pedal, resulting vybratsii driver gets tactile information, which
increases the level of concentration and thus driving safety the use of the device also reduces the

number of information resources on the instrument panel.

HOBBIIHNEHUE BE3OITACHOCTH JOPOKHOI'O IBUKEHUSA
TPAHCIIOPTHOI'O CPEACTBA COBEPHIEHCTBOBAHUEM
NHPOPMALIMOHHOI'O CPEACTBA BOAUTEJIA

B. Xapuronamsuiau, H. Ynuunanse

Pe3rome

PaccMoTpeHb! BHEIIHNE HEeraTUBHBIE Y3 (PEKTHI, CBI3aHHBIE COLUAIbHBIMU 3aTPaTaMHU 110 IPHU-
YUHE JOP>KHO-TPAHCHOPTHBIX MpoicimiecTBuu. OO0ocHOBaHA pa3paboTKa yCcTpoicTBa Al Mpeay-
MIPEKIEHUS O MPEBBIILIEHUU CKOPOCTH JIBUKEHUS TPAHCIIOPTHOTO CPEJCTBA C ITOMOIIBIO TOTYyYEHHS
TaKTWJIBHOM MH(OpMaIMK BOIUTENEM, B KOTOPOM CHTHAJIN3AaTOp CBSA3aHb C 3JEKTPOBHIOPATOPOM,
KOPITyC KOTOPOTO 3aKpeIjieH Ha Mefab akceJaepaTopa, B pe3ysibTaTe BhIOpallui BOJUTENb MOTyJYaeT
TaKTUJIbHYIO MH(QOPMAIIUIO, YTO MOBBIIIAET YPOBEHb €r0 KOHIIEHTPAIMH, U COOTBETCTBEHHO 0€30-
MAaCHOCTh JIBUKEHMSI, HCIIOJIb30BAHHUE YCTPOWCTBA CHUKAET TAaK)K€ KOJIMYECTBO MH(POPMAIIMOHHBIX

CpCACTB HA IIUTKEC HpI/I60pOB.
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[IOTOKE Ha 4YacoBYIO BBIPAOOTKY aBTOMOOWJIEH M [0X0Jbl IepeBo3unka. HayuHblif BecTHHK
aBromobmibHOTrOo Tancmopra. HUMAT. 2013, c. 48-51.

2. bauypun A.A. AHanu3 NPOU3BOJCTBEHHO-XO3SHCTBEHHOW NEATEIBHOCTH aBTOTPAHCIOPTHBIX
opranusanuu. U3n.3. Mocksa. “Axkanemus’. 2007, 320 c.
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THE IMPACT OF THE TRUCK ON THE OTHER ROAD IN TRAFFIC
V. Kharitonashvili, Z. Kochlashvili
Summary
Prove that when driving a vehicle in the transport stream with the low maintenance qualities
of external causes negative effects on the delay to other road users, with a high dynamic performance,
the impact of proposed integral factor that gives an opportunity to assess the negative external

economic costs and the internalisation of these costs.

BJAUAHUE I'PY30BOT'O ABTOMOBWJISA HA IPYTUX YHACTHHUKOB
JABUXEHUA
B TPAHCITOPTHOM IHOTOKE

B. Xapuronamswiu, 3. Kowiamsuin

Pe3rome
I[OKEBE[H, 4YTO IIPpU ABUKCHHUU B TPAHCIIOPTHOM ITIOTOKC aBTOM06I/IJI}I C HU3KHWMHU 3KCIlIIyaTa-
[MOHHBIMU KaueCTBAaMH BbI3BIBAET BHEIIHBIX OTPULATENBHBIX 3()(PEKTOB OT 3aAEpKEK IPYTrUx
y‘-IaCTHI/IKOB JABUXXCHUA, UMCHOIIINX 60.]'[66 BBICOKHNEC TUHAMHWYCCKHUC 3KCHJ'IyaTaIII/IOHHI)Ie KadeCTBa,
NpEAJIOKCH HHTCT paJ'ILHBIfI KOB(b(I)I/II_II/ICHT BIUSAHUA, I[aIOIJ_II/Iﬁ BO3MOXHOCTb OLICHHUTH BHCIIHBIC

OTPpULATCIIBHBIC 9dKOHOMUYCCKUC U3ACPKKU U UHTCPHAIIN3AlIUU 3TUX U3ACPIKCK.
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MUKPOSKOHOMHUYECKHUE ®AKTOPHI B BAHKOBCKOM C®EPE
KPEJINTOBAHUA

J. Mannaze, H. AuyamBuiin
Pe3rome

[TpoMBIIITIEHHOCTh MPEJICTABIAET BaKHBIA CEKTOp MarepuanbHoil cdepsl. OH pa3zneneH Ha
TPU OTpaciu. , TOKENYI0''WIM MAIIMHOCTPOCHHUE; ,,JIETKYIO"UIM KOoXa W OOyBb U “TIPOMYKTHI
nuTaHus”. Takxke CyIecTBYeT “‘CTapblil’”’ WM TOPHOIOOBIBAIONICH MPOMBIIIICHHOCTD; “HOBBIN TO
K€ MAIIMHOCTPOCHHE U TPOU3BOJCTBA yHOOpeHMH u “HOBeWImas” co3laHHEe pPOOOTOB.
DKOHOMHYECKUH POCT B LIEJIOM XapaKTEpU3YyeTCs POCTOM PECYpCOB MM oObeMa NPOU3BOCTBA,
3G GEKTUBHOCTH NPOU3BOJCTBA MM 00jee BBICOKON MPOU3BOAUTENILHOCTH Tpynaa. Bo-mepBbix,
YBEJIMUMBAETCS MPOU3BOACTBO TEX TOBApOB M YCIYI, KOTOpbIE OIpenesstoT mnporpecc. B
COBPEMEHHBIX YCIOBMSIX B 9KOHOMUKE CUTYyallMs ClIOKHas. B nepByro ouepenp, pacTyluil crpoc Ha
MHBECTULIMU. B yBenueHNN HHBECTULIMOHHOM AEATEIbHOCTH U MOBBIIEHUN SKOHOMHUYECKOTO POCTa
0aHKM WUrparoT OOJIBIIYIO pojib. [ MOBBILICHUS PEAIBHOIO CEKTOpa 3KOHOMMKHM HEOOXOIUMO
00JIBIII0€ KOJTMYECTBO HHBECTHUIIMI BO BCEX OTPACIISIX MPOMBIIIICHHOCTH 110 Beel ctpane. Ho 1o cux
IIOp HE HalJIeH UCTOYHMK TaKUX MHBECTHUIIM, HAlPOTUB, 110 JaHHBIM MOCIEAHUX JIET HAOII0JaeTCs

CHHMIKCHHUC.

MICROECONOMIC FACTORS IN THE BANKING INDUSTRY LENDING
D. Shanidze, N. Achuashvili
Summary

Industry represents an important sector of material field. It is divided into three sectors:
“heavy” or mechanical engineering; “light "or leather and shoes and food products'. Also are “old”,
or mining; “new,, the same mechanical engineering and manufacturing of fertilizers and the “latest”
manufacturing of robot. Economic growth is generally characterized by the increasing of resources
and volume of production, or the higher productivity of labor. First of all, is increasing the production
of goods and services that define progress. In modern conditions in the economy in difficult situation.
First of all, is rising demand for investment. In increasing of investment activity and economic growth
the banks are playing a greater role. Real sector of the economy is needed to raise a large number of
investments in all sectors of the industry across the country. But so far not found the source of such

investment, by contrast, recent year’s data have observed the decreases.
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NCCIEJOBAHUE MAKPO-OKOHOMUNYECKUX ®AKTOPOB YJIYUYIIEHUSA
KPEJAUTHOI'O ®PUHAHCUPOBAHMUS ITIPOMBIIIIJIEHHOCTbD
J. HMannaze, H. AuyamBuin
Pe3rome

[IpOMBIIUICHHOCTh ~ SIBJISIETCS  pa3BHBAIOMICHCA  OTpaciio  chepbl  MaTepuaaIbHOTO
IMpOU3BOJCTBA. HpaBI/ITeHBCTBO pr3I/II/I HaMCPEHO OCYHICCTBIIATE 3KOHOMUYECKYIO IIOJIMTHUKY,
KOTOpas O6CCHC‘II/IT YCTOI\/JI‘-H/IBOG Pa3BUTHUC CTpPaAHBI. OCHOBHBIM IMPUHOUIIOM CTPATCruu ABJIACTCA
obecriedeHre CBOOOIbI Pa3BUTHS YACTHOTO CEKTOPA, I'/I€ IPEANPUHUMATEID SBISETCS CBOOOTHBIM B
CBOHMX PCIICHUAX U 3allIUIICHO ITPaBO CO6CTBCHHOCTI/I, HCO6XOI[I/IMO JJId pa3BUTHUSA IIPOMBIIIIICHHOCTHU
IIOMOIIIb I/IHBeCTHHHOHHOﬁ Cpeabl, aKTUBHOT'O Yy4aCTUMA 0aHKOBCKOI'O CCKTOpa B MHBCCTUILIHOHHBIX
MPOEKTaX, YaCTHOTO MPEANPHUHUMATEIbCTBA K pPEIICHHIO MpoOieM M (aKTOpOB pHCKA ISt
MHUHUMU3AIMNU  BJIUAHUA  YIIPOIICHHOI'O KPCAUTOBAHUA CHUCTEMA, IIOBBIIICHHUE JOBCPUA K
6aHKOBCKOMy CCKTOpY U 6I/IBH6C-CCKTOpa, AKTUBHOE HCIIOJIb30BAaHUE JIM3UHTAa. DKOHOMHYECKOE
MOJIOKEHHE HaIlel CTpaHbl OCTACTCA CJIOKHBIM, B OONBIINHCTBE IMIPOMBIIIJICHHBIX HpCI[HpI/IHTI/Iﬁ
MaTCprUAJIbHO-TCXHUYCCKUX PECCYPChI, KaK (1)I/I3I/I‘-I€CKI/I, TaK U MOPAJIbHO U3HOUICHBI, HHHOBaHHOHHBIﬁ
MPOLIECC OCTAaHOBJICH, Ha (hOHE WHQIIAINUU YBEIIMYEHA MPOICHTHAS CTaBKU 1O KpeauTy. B aToi

CUTyalluu OAHUM H3 peI_HeHI/Iﬁ ABJIACTCA pa3pa60TI<a HpaBHHBHOﬁ HHBCCTHHHOHHOﬁ IIOJIMTHUKH.

RESEARCH OF MACRO-ECONOMIC FACTORS TO IMPROVE CREDIT
FINANCING OF INDUSTRY
D. Shanidze, N. Achuashvili

Summary

Industry represents of developing field of material production branch. The government of
Georgia intends to implement economic policies that will ensure sustainable development. The main
principle of development strategy is ensuring of the private sector freedom development where the
entrepreneur is free in his decisions and is protected the right to ownership rule, it is necessary for
industry promotion of investment environment, the banking sector's active participation in investment
projects, entrepreneurial businesses to the problems and risk factors for minimizing the influence of
simplified lending system, increase confidence in the banking sector and the business sector, the
active use of leasing. Our country's economic situation remains difficult. In most of the industrial
enterprises material and technical resources, both physically and morally are deteriorated, innovative
process is stopped, due rate of inflation is increased loan interest rate. In this situation, as one of

solution is to develop the right investment policies.
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Logomggemmdo  d30Bbglols  ghmgdmo  360336gcrmzsbo  930L939M9ds  LHmeMgo
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999966939000 LofoMdmm o 593500  399m3390000  Bodsb3M-bs35FMMm  doBbYL
5JBH0oMOMBs, 9. 0. B39 J39996590 @YW g3l MO BMwom Loddob 39009dL, 964y
LogmbgerdfFo®mdmgdgems LodMmsgergls, 56539 BP0 BLYol 3900905U.

dbmgmom  ds630L  ,Doing Business® sbgoMm0dol  dobgzom, dmem  fergddo,
Lodo®mM39emd  BOBBYL-29M9TIML  COPOIZOIMO  MHGRMOIGE0  QobsbmOEogEs. 50
69x3mOHIGO0L Fo®mdo?gdol 9990, 3995653 doBbaLOL 3907900l Tglsbgd 2006 (erob 112-9

5300Esb  2014(gamls 99639 50 DY  20o0bs3gws. 8356 bgero  dgmfiym
30653001 3bMME 0639LEH0MGOSL S 93:bMB03NO DOHPIL. M35, 2008 ferrols sa30LEHML

3gbMoo 1. 30603000 MEbem®o 0b3zgLEH0E0Yd0 (53 MmEs®o, d¢b), 2005-2015

Do bmeo [3356@swo | II335G@seo | III3350Ewo0 | IV 3350300
2005 449.8 89.4 105.9 75.6 178.9
2006 1190.4 146 306.9 280.7 456.7
2007 2014.8 421.4 401.5 489.1 702.9
2008 1564.0 537.7 605.4 134.7 286.2
2009 658.4 114 177.2 173.2 194
2010 814.5 166.5 208.3 225.6 214.1
2011 1117.2 209.7 248.3 316.6 342.6
2012 911.6 261.2 217.7 199 233.7
2013 914.4 226.2 232.4 238.7 217.1
2014 1273 265 151 508 349
2015 9 m39- 1,019 | 175 355

305, MLOE AWMISTMMO 93mbmTozmMo 3M0BoloEg WIIOHOM, 30MEI30MHO EbmMGo
0639LGH0M9gd0L, 9Ju3MOEHOL, 565BMsMHYOOLs S BAdB3M Lglbbgdol 833900M0 9306 9ds
39000§305. LogduEoGob dmbozgdgdom, 2012 fewols 333-U MgoEds BT 6,2% Tgoyobo,
bogwem 2013(eol obsbfoto 8mbszgdgdom, 883-b Mgoc®mo BOEs 3,2%- 4o9GHMEEs
50539  Harob dmbs3999%0m,  Lododmggermdo  914,4  dwb. 590  m@sMoL
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30653000993bMmMO0 0639LEH0E0s FobbmM09w©s, Mo3E 6,0%-00 50gds@gds 2012 {erol
§obslfot o 0,3%-00 59539 Perol IHBMBEIOME Fmbo3zgdgdlL. s©0bodbmew 3gMHomdo,
Logo®mgzgermdo 2sbbm®mE09wgdmEo 30630600 Mbmm®o 06393030980l Moglio
fowo (22%), 93mbmdo3mMo Loddosbmdol Labggdol dobgwzom, 969Ma9E039%g dmob (198
db. 599 MEs®0). 9999y dmob: Lsxgobsblm LgdEm®o - 19% (170 dgb. 533 EmEWsc0)
5 GH®bL3MOEHO O 3938065039 MdS - 15% (138 Ieb. 533 MEIsGO).
9dtd39w 900 399603960-3H9dbmemyom©Ho dsBs, LlBo Lofo®dmm bLoddwszmggdo,

dOMA0L 350 BogmxyogMgds, Fomdmgdol Lbgs §odEHm™m9dol 2s630ms6Md0L sMLYdMEO
©@mbg @d Loxsmm 0bGHgmzgbzools vy bgrdghymdol m3omeglo T9HBOMOMI™BY,
OO 5863090l 860d369e™3560 93mbmBo3MMHo 3Mm39L930L 49630050GOSL. LEHoMML
Lo0639LEH0EOM BoddosbMBOL LEMEHI0IC 0O gdsMs T9F)F539d0L Log3mdzgeEros 53
15g8056MdOL B0BbYdOL LoliEgds, Mol 3MMmEgldos s6d0dY3trEs© Hywqds 99dwgao
59m3s6900:

> 3960L39dBHomwo  39MmomEol  (3oW3gMNw  gBedbg  0b39LGHOMYdOL  BMEOIGdOL

05658350 MO0L 296l DBPIMY;
> Bo0b39LEGH0E0M Bodd0sbMBOL IGAMIMO30 F0TSOMDMEGIOL ASBLEBWIMY;
> b50b39LEGH0E0M bogdosbMdOL MYROMbsEIMEmO J0TsMMEGOOL goblisBrz®o.
3960L39dBHoMo  390H0MmEOL 393N 9BHI3DY  0639LGH0MGOOL  BMOTJdOL

096585(MO0L 2obLEBOZMS, 300390 MH0do, 3530060 gds MdOJJAHMMO 96 s Fos
39dBHMOHO0L  HBgdmddggosl. boobgzgbBogom LEHMoGIEool 89dmdsggdol  sddEmoemdol
3968L5BOZMGO  5MBYIOMO 306HMBDSS  LOEYoMBML  M39M30Mwo Boddosbmdols doBbgdols
390065 MH0 (3300090930 sboen  3mIgM30E  FglodrgdEMdIOMIb 53538060 JdOm.
50239500 doBbgdol MgoeoHgds dmombmgly LsfoMdmm sLm®EH0TgbEHOL T933wsl, sbowo
Loffo®dmm  39dbmemaogdol  @obgMagol,  3MHm@Jaool  golowgdol  sbogro
05BMYOO0LOM30LgdL s 9.9. 533356 3060M0gdd0  Boffo®dmb  LyobzgbBoEom  sg@03MmdOL
5190005 dMB53HGdsL 5sdolo Loob3zgLEOE0M BoddosbMBOL BMMTJOOL O39MLOTGOISFOL
obgmo 3OHMPBMBoMYOS s BolosMO by 3Jmbgl, HMIgwoE 83580M© BMMTOMYdIO

Lo0b639LBH0EOM LEHMEJIH00 06935 YBOMb39YymBOWoO.
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LG 3B5YOOMDBM 3MIGO 30O 0553900L 039MLOBOZE0DY, 3MEPOLIMdM
06398GH™OM0l  J3935, MHMIgeoz Golzol d9d3oMgdol doBboom sbgbl 0b639LE 030900
396006905l Bbgoolibgs  3m33s609080 s  Lbbgoolbgs  Lgd@mMgddo, dom  dmMob
96939 mdsdo.  Lbgoolbgs  bygMmdo b 0bMlE®mosdo  ©039MLoROEMIdOM
d9LodEgdgos Boligdol JgMygmdols 99dzoMgds, AsbLs3MMGMgdom 35806, GMELsg 93
199dBH™OYOL FMEOHOL SOLYOMEO 35300M0 VIO 3O S3000 boliosMNYds.

393(MJI6Id IR RNSIGISIM:

1. bogdoGm39wMmb 3063160963 bs0s60 IM9H3ge™dOL (9d60329M0 obstgdols

369d30oL BoobrM®Is30M BMEOEJEo. MGBom ds630 - 0360L0, 2013 {gwo;

2. . 3m30600d9. LyJoONZIML gOM3zbmwo Bs630: FMEsE-Ls3MIPOGHM s LOFIWMEM
303030l 3O0MM0EGHY3HJ00. F9MObso ,boJoMmzgeml 93mbmdogs”. 2005, Ne3;

3. http://www.nbg.gov.ge/nbg-new-geo/about-the-bank/monetary-policy-1.htm

4. www.geostat.ge

HAITPABJIEHUA YJIYYHIEHUA BAHKOBCKOI'O 1
BHEBAHKOBCKOI'O KPEJIUTOBAHUA TPOMBIIIJIEHHOCTH

A. Manunze, I'. Umenamsuan, H. Jlymo6anze

Pe3rome

Ha coBpemeHHOM 3Tare nepexoIHO SKOHOMHUKH OCOOEHHO Ba)KHBIM JAJisi ['py3un siBIsieTcst
SKOHOMHUYECKUH POCT, KOTOPBIA MEpe]l CTPAHOM C HEJABHO CO3JaHHON PHIHOYHON 3KOHOMHUKOM
CTBUT MHOTHE COIMAIbHBIE M SKOHOMUYeckue mpoOiembl. Ceromus ['py3ust CTOMT Ha TyTH
JEMOKPATUYECKOE PA3BUTHE U YCTAHOBIICHHS PHIHOYHBIX OTHOLIEHUM, FapaHTOM KOTOPBIA JTOJKHO
CTaTh AKOHOMHYECKOE IMPOIBETaHHWE, SKOHOMHUYECKOE IPOJBIIKEHUE CTpPaHbl HEBO3MOXHO 0Oe3

nporpecca B NpOMBIIIIJIICHHOCTH. MI/IpOBOI\/'I OIIBIT IIOKAa3bIBACT, YTO MOXKHO I[O6I/ITBC}I AOJITOCPOYHOTO
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HKOHOMHUYECKOTO POCTa B pe3yJabTaTe CHHXPOHHOH COBMECTHOH pabOTBHl JEMOKPAaTHYECKHX
MHCTUTYTOB U PHIHOYHBIX CTPYKTYP. UTO B CBOIO OUEpeab MOXKET OBITh IOCTUTHYTO 33 CUET Pa3BUTHUS
Pa3NUYHBIX CEKTOPOB AKOHOMHKH B IMPABHJILHOM HANpaBICHUH, A KOTOPOrO HEOOXOAUMBIM
ycioBueM siBiseTcst (puHaHcoBoe oOecrieueHne. MBI cunTtaeM, 4to B ['py3unm ymydiieHue myTeit
0aHKOBCKOTO M BHEOAHKOBCKOTO KPEIUTOBAHMUS TPOMBIIUIEHHOCTH, TIO3BOJIUT OTPACIIH Pa3BUBATHCS
B NPaBUJIBHOM HAIPABICHHUU, TaK KaK OTPAaHMYEHHBIH IOCTYN K (PUHAHCOBBIM pecypcaMm Ha3BaH
IPY3MHCKMMH KOMITAHUSAMH KaK HanOoJjiee BaXXHbIN (pakTop B 3aMeICHUH OU3HECC e TeNbHOCTH.

[lpencraBnennas paboTa KacaeTcsi BOIPOCA YIIYYIICHUS OaHKOBCKOTO U BHEOAHKOBCKOTO

Kp€auTOBAaHUS IIPOMBIIIJIICHHOCTH.

IMPROVEMENT OF DIRECTIONS IN BANK AND NON-BANK
CREDITING OF INDUSTRY
D. Shanidze, G. Imedashvili, N. Dumbadze

Summary

In modern stage of transition economy very important for Georgia is economic growth, which
recently is facing before the newly set up market economy country many social and economic
problems. Today, Georgia is on the way of democratic development and introduction of market
relationship, which become a guarantor of economic prosperity, the country's economic growth is
impossible without progress in the industry. The world experience has shown that it is possible to
achieve long-term economic growth dye joint synchronous operation of democratic institutions and
market structures. This in turn would be achieved by the development of different economic sectors
in the right direction, for which the necessary condition is financial support. We believe that in
Georgia improvement of bank and non-bank lending ways of industry gives the possibility to develop
the filed in the right direction, because of limited access to finance, by Georgian companies is named
as the most important factor in slowing production business.

The presented work is related with issues to improve the banking and non-lending of industry.
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1LYIAIV3IR(M 30B6ILIAN 3I6IXIIESOL 33I30L
30356:0)AI350)S RIRBIES
5. g9Gs60dg, 8. gmmBody
(bssronzgeaels Bfbogméo HBoggtbodBo, 8. gobdogsl . Ne77, mdogmatbo

Lo Jsronggeam)

09Boway: Lsdmgpz9¢02 80BbYLTO 369990 9969x896H0b 33¢7930b5030L G90den98s Goz06b6000>
JsG30L  53¢905H0boM9drcmo  bolihgds dsesero @mbol 0bRmmHAs0wcmo ) BEH639e79mR00,
3503 Bo@3900L ©Br0985b, (9306098000 ©5 I3 Y33098000 9B FsrIHXYH g Fsfbodsereys
©39300033L. “060m®H0s5;305” db0d369¢7m3560 Lsbolb Ggbentbos Geadgerog 85900996985 G300
9302620032950  333PY39H098980L sb5¢r0bols s dobo gssdodsggdolb 36Gpgbdo. Jseoz0b
6960b8ogm0  3MHmpgbo  ©335300M98s9cm0s  0bRMGISG00L  FsbdBs86  33s8rg96985b025b, B
sgp0G90L  bolhgdol  359(93393¢PmBsL,  Gob  gsdmp 3089069903500  0b63mGIsz0sb  9dengzs
®350209628(030 bsbeado.

1533960 LoBYyz9d0: LoBMBLIMOEGM LEHo®IMgdo, 0bxgmETsiz0s, dgbgxdgb@o, M9lmEOLYdO,

369039 ™ds.

LOEGMBLIMOGM LoGoMTMgdo [omBMoygbl MM Lolo@gdsl MMIgEoa 99YYds
3653500 53 JMH05E M0, IOMIoM0 S BobsBbLWEMmO gargdgb@ologsb. dgbodsdols, dolo
3969% 3960 ©0bs30©0, LHsGOBI© (3390090500, 263000569350 LOLEHNTSS S 953dbgds
©OLOdMMYOWMOOL, F0D6F0TONYMBOL s FMEYWoMgdol  3MH0b(30390L, 5J)b
2900306569  gobolsDEzmgds  LOGHMIBL3MOEGHM  Loffo®dmgdol Lobg s  dobdEs09d0.
GOBL3MOGHOL  FoMIMZ0LOMZ0L 930 gdgo  0bRMOTs300L  MJmbermdol o
9306m3039600 ©sLYdMMIOoL Jgmdegdmdol dgdmbggzsdo HJoMms @ds Lsgzombo
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AG®bL3MOGHOL  Bobgmdols s  GHGMBL3MOEGHMgdOL bgMbols JgMBgzol  Tgbobgd. sligo
99d00bg935d0 396390 MdOMO  5dM3356900L  2osHY39BHoLLL b  Jo30m35cobfiobmm
000090 Bsbol GEbL3MOEOL 3H9dbo3me 93mbmdo3MmHo Msgz30lgdmEMgdgdO.

LoGHEMBL3IMOGM  Lofomdmgddo 3omm30L  2505(Y39BH0wgdsms  boGolbo
©5dM300098os  d9bgx9bGHOL  BMbJz0mbscr®o  Gymergdols  doge  sdmEsbgdols
OOMMOE s 5Jb0ToEMMO LOBMLBEBHOM A9NY39EIDY, MOLMZOLOE 99YEF0WYGOIE0S
d9L50530b0  LEObBMMTs30Mm 356301 BMEOT0MYdS, IMIGMPIdgEMs s FMIBTMYdJW NS
Mom©gbmdols o Bo0dgEmdol  goblybEgms.  Lods@mzggwrmdo  asbErmgdom
MOHIM359059©9 BsGH®IBL3MOGHM 3mB356055. yzges 30335605 SBMM309wgdl MMM
L5033MEE M, 51939 LogJL3MOEHM 5 BoBOIBBOEHM FosHB0WZIOL. Mo Tggbgds 300bgsl, vy
6o LEBOL A5EOHZ0WZgOBYS Y39wsDY Foso IMMLMbY, 2odMm30MbMMs J9RsBYOJOIOM
y39wsdg  dopoo  dmombmgbs Mol 033mOGDY, 990gy  dmEol  GHMBBoEGMwo
393H03900, bmem Y439wsDHg 6530905 9GO0 Bogdu3MOEBHM  A9sB03900
50000y, MM LdOYM/LodMMIGOM  FMBLobMEGOSL  LEogzoBMdL 12 3m835600;
Bobofgmdm/Lo@gmdobsgrm - 10 308356005; BoB30M035/450FMysIMEZ0MOMIs - 15 300835609,
A3000m0b 5Hmb3s - 73835605, H0393 - 14 30335605 S GH30000L SOFIOS - 6 30d35600.
d0M0MOEI© oS R9sDB0E3900  bgds MBOEIOLO-BIMFRO, MIOWOLO-dsMMIO
00300oLO-BMMOL 80O GI0MN.bMErm Moz d99bgds BogMmETMOMOLM 25oBOW3JIL,
d0MO0MOIEI®  BHMIBLEMOEGH0MGdS  bYds  MOOEOLO-boESFdMEO,  MdOOLO-dml3m30,
030oL0-dodmls s MBOEOLO-9M93560L  BodsOIEgdom.  Yzgwsbg  bdoMo
MODOYONMOS  BodoMmzgml  5gglb  Bobgommsb,  30M50bsLmsb,  9BHIMBS0X BB,
396356058056 s Mg MS6.

BoGMBL3MOGHM  ooB0E3900L  bBgMMTo, 0lg3g OHMaMOE  momddol  yzgws
d0bbglido 3609369 m35605  Lotgzwsdm 3593560900l  [o®mdmgds.  33w930L  FggYo©
@006y  OHMI  edm3ombwms  dbmErmE  64%  800sO™M3L LG0T YOSL.
Bo@EBL3MOEHM 45053DP0s30 3MB3560900 0949bgd9b LiEG0TMWoMmYdOL Lbgsalbgs bgmbgdl:
Lo@9g30BoMm  M930sds, FMYOBIW-A5HIGdO, BOWDdMOEIDO, GOPOM, BB GOIOO,
LoPMJM9d0 s 0bMYMbYE ©93050s. SELIB0TDBSZ305, BMT LE0TMWOMmdOL byMbgdl dm®ols

43905D9 594G M05: 5§09Mbs-g5Hgm9gd0, Bl 0Gd0 s 0BBHIMbYE) - 093esDs.
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LO@GEBL3MOGHM 25 BOZ0L BOBOOL FHYbgbE0s deaerm 1 ferol gs63s3wmdsdo,
3o8mzombrmmms 32% 800Rbg3L, MM 2505H0©390bg Jmmbmgbs 20-40%-000 250BsM.;
27% godmOmdL, Gmd dnmbmgbs a50Bsms 10-20%-om; bemem 15% 8doobbggl, ®mJ
G963 GH0MGOOL M5MmIbMBS Qo0BME slig3g 40-70%-000 godm30MBYI M FbMEME
15% ®0dmM3L, M d5DMHoL FHgbwgbgos dmm 1 ol gsbdsgermdsdo s6 Fg3awrows,
boeom 11%-U 5H560m, Bos@®obL3MOEBH™ 25sH0398Hg Immbmgbs 89d30ms 10-30%-00.

Logo®mzgeml bydMgf39wm-93mbM303M0 4563005690 Mbs 95336 gdMm©IL Jos
3905bEOLY6sM05B0  FMMbM3zbol 9Eo3mdGmog BOHEIL s Fgbodsdolo Fdos dsDBMOL
5MLgdMOOLO©  odMEMEbEgdsl, sdsGHgoom  Lo3MgOoE™  MYLIOLYOOL (oMM M3
930b6m303900 DBOHOL  LEGH0IMEOMGOIOLIMZ0L, 9BgJGH0b0  LEdOYH3gwm  [HoMmBMgdoms
503965 2ob30ms6M9d0Ls s 0639LBH0E0IMO LoddosbMmdOLsM30L bgwrlsyMgwro 3oHMBYdOL
399965b. H9200b0L 93mbMF3MM0 2963056905, F0s0oLYMEo LOIPOWEMGJdOL SmM30L9ds
3995 50500, 930b6m30379M0 063HGM300L 49bMbEMgEo BOOL 3OM3gLO, SMEOEIOMWS©
3OBOEOL  Foo  sBools s 8/39335L00L 39469080  BH30M0dGWMB30L  IMEMEMDSL,
99L50530L5 o0BOHYdS LOJoMMNZIW ML 253OM F5LBIHBOWO FHZ0OMJIOG. LJOLIMZ0L
93630360 LoGwoEos o0lgmos, MMI Yym3z9wwm30L dm0dgdbgds  GH®MIBLEMOMEH0MYdOL
S 3HgMbsBH0Mwo 2H9d0, 580GHMI LoFoMms Lodos®Mmzgurmad Fqmo35BML Bgdmombodbser
94394690L 330600930l oIBOIOL BIWO BILYdO, IBOOEO LoBJsMY, LoodgmMdol
85050 EMbY @ LEGOIBLEMOEM FMABEbOYIMOOL LoTsMEH039, M3 MBS MBOHMB3gEXYML
Lodom3gml Loe30602BM, Bos3EBHMIMdOWM , LH3sgHM s L BPZsM GHOIBL3MOETs.

35030l 533G M0 LoLEBIOL  3H9YIbmEMA0gdol 25dmyqbgds  LyTIsgdls
0d¢0935 5909609 x 96 5Bl MmO560BsEooL 305639 MB0MO
3905(Y39¢H0w 90900l  Joegds ©@s om0 M3GH0T0BO30s  30MOGHWOXMEO  FgMEIOOL
399my96900m, B LoGMb3MOEHM Lofo®dmgdols dmdsmdol 9139JGYIOMBOL SToMWYGdOM
doomfg3> 03000009 gdol 20-40%  T9d306M9ds. BsMM30L  9x39dGH0sbMdOL
50509g00LYM30L  9(30€GdJ0S  FsOMZOL  93EHMTdBHO0DBOMYOMwo  LolEgdoo FoMswo
©mbol  0bxm®Isgonwo  MBEOHWE3gEYmRs, dongol  BgdoldogMo  3OmEglo
5393006909905 0683MmMT5300L 99mygbgdoliorsh s gosdm8s3905Lmab, M3 sd30MIOL

LobBHYIoL o6 3393EMASL.
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056529008 FoOM30L,  doboMo  dMALobMMGdIOL  BObBLWEGO  SbsEOBOl o
6oB300LOYD  IBM3930L  FMgEgdol  dobgzom  LyFomMms  2sdmyggbgder  0gbsl
Bo@®obL3MOGH™  Loffo®dmms 53065bLMo  99gaq00L-  FMgdol,  M9BESdYEXMIOL,
39OH0oE30L  AMmEM™doL,  FgImLogegdol  BogbodoBoszos s LOGHMIBLEMMEGHM™
393H03900L  BbsOIXMS  F0b0T0BOE0s.  Lo@®abL3MmOGHM  Lofo®dmgddo  Fsern30L
390050943930 gdsms  bsobbo  ©sdM30©GdMwos  d9bgxIIpGHOL  BMbJ30ombscr®o
M0 900L J09g6M 53M 356980l MMM SE S FoJLoToEMMO BLOBMUEOM FowIHY39E>DY.

399m99bgdIo WOoGIHIGHOS

0. 996905 0bm35:309M0 3OM39Lgd0, MYYMEP0Mgds Md. 2010 §.
http://geostat.ge/

http://geoeconomic.ge/
http://jikhatv.ge/223-giorgi-kvirikashvili.html

DEFINITION OF INDUSTRIAL BUSINESS MANAGEMENT
RESEARCH DIRECTIONS

A. Kurtanidze, M. Lomidze
Summary
Automatized management system with the high level of information support can be

Ll NS

considered as the measure of transport organization management improvement that excludes the
implementation of parallel works, duplication of transportations, maximal load of cargo and
passenger transportation at one certain route. “Information” is the important resource that is used in
the process of analysis and processing of management economic decisions. Any process of
management is connected with the large-scale use of information that reduces system uncertainty and

due to this information gets the quantitative measurement in the cybernetics.
OINNPEJIEJIEHUE HAITPABJIEHUSA I/ICCJIEI[OBAHI/Iﬁ B OBJIACTHA

YIIPABJIEHUA TIPOMBIIJVIEHHBIM BU3HECOM

A. Kypranuaze, M. Jlomuase
Pe3rome
I[J'ISI HCCICAOBaHUA MCHCIKMCHTA IMPOCKTOB IMPOMBINIJICHHOTO OM3Heca MOKHO CYHTATh

aBTOMATHU3HPOBAHHYIO CUCTEMY YIIPABIIEHUS C BBICOKUM YPOBHEM MH(OPMALIMOHHOTO 00eCeYeHNs,
nyOnupoBaHHe NMEPEBO30K, MAaKCUMaJIbHAs 3arpy3ka Ha OJHOM MapUIpyTe I'PY30B U MACCaXKUPOB.
"Nudopmanus" SBISETCS CBOETO poJia PECYpPCOH, KOTOPBIA MCIIONB3YETCs B MPOLIecce yIpaBleHUH
HSKOHOMHUYECKUM aHAIM30M M Ipolecce ee nepepabotku. Jlrobas mporecc ynpaBieHUs CBSI3aH C
HIIMPOKOMACIITAOHBIM MPUMEHEHHEM HMH(OpPMAalMM, YTO CHHUXKAET HEOIPENEIeHHOCTh CHUCTEMBI,

Oyiaromapsi KOTOpoi B KHOEpHETUKE HWH(GOPMAIMH TaeTCsS KOJIUUECTBEHHAsI Mepa.
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YCTPOUCTBA IJI5SI ABTOMATHYECKOT'O KOHTPO.ISI
MEXAHUYECKHUX IIOTEPH B CYIOBbIX ACUHXPOHHbIX
MUKPOABUI'ATEJIAX

T. Meakaja3se
Pe3rome
[Ipennaratorcst ycTpoicTBa [Jisi aBTOMATHYECKOTO KOHTPOJS MEXAHWYECKUX TMOTEPh B
CYJIOBBIX ACHHXPOHHBIX 3JIEKTPHUUYECKUX MHUKpoABuraresnsx. [IpuHuun paboTsl yCTpOHCTB OCHOBaH
Ha MPpUMCHUU SHCKTpO)IBI/I)Ky'H_Ieﬁ CHJIBI OT OCTATOYHOI'O MArH€THU3Ma poTopa. HpI/I 9TOM, O 4aCTOTC
BpallCHUA POTOpa ABUTATCIA CYAAT IO YaCTOTC I/IH,Z[YKL[I/IpOBaHHOI\/‘I B CT&TOpHOﬁ 06MOTKC
AJEKTPOJBIDKYIIEH cuiibl. Bpems BwiOera, mis KaXIOro THIA DSJIEKTPUYECKONW MAITUHBI,

YCTaHaBJIMBACTCA IMPEABAPUTECIIBHO.

DEVICES FOR AUTOMATIC CONTROL OF MECHANICAL LOSSES
IN SHIP ASYNCHRONOUS MIKRO-MOTORS
T. Melkadze
Summary
The devices for automatic control of mechanical losses in ship asynchronous micro-motors
are presented. Operation principle is based on application of electromotive force of residual
magnetism of the rotor. Thus, engine’s rotor revolution frequency is considered under frequency of
electric propulsion power induced in stator winding. Run time value of each type of alternating

current-controlled electric machine is determined preliminarily (empirically).

172



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

GTU TRANSPORT AND Ne503
TRANSPORT AND MACHI- Nel (35) ( @ﬁj 2016  Department’s of Scientific
NEBUILDING FACULTY - and Research Centre
www.gtu.ge MACHINEBUILDING PRINT MEDIA

T: 68-82

33d30L SLOIAMBG'INR() INIISGEMIHI3I60L  RKRSB3IS
SGAHILOIISEHNIR ©JIN3Id5T0 FI3SMB3NLS3S6

0. 3gmdsdg, 3. magegs, g 396 3sbody, 3. Lobsrmmody
(3301930l Lebgemdfoggm babmgsm s 380g80s)

69BoMdg: fsmImagbocros 390980l 9en99d®8fy280¢Bs30 B35GB 3500299698900
3023090009001 GMH2H0560 53935 Dosbo  sbobftrmbrycmo  dMs3980L  ssbodgd®orien
9570080 G905080b5356 05330 Ubdgbs. 0go dgopsgb ©gbol gocosdpmogdl, bemzeeem
990969 s J9dbeeemgdgcr  9¢9d9bAL. bggds 9 bGb39¢rymRl dHo35b  §s0H350
Jbgcrosb, Gmgme; 335 D980l dobgz000 ©96980b 5650056585M0 3sbspoergdols oMb, 36939
dobo 33960 6960bdogmo 35Yob 3spy9¢hol dgdorb393580. ©3(Y30600030L 5(50056585(0

35630980l 56 990 432980 RsYoL 35pYy39¢H0l ©@GML  bgGoiecro  9en9dibdol
3500b535¢7 Y9 fs60r1060¢r0 bogbsero 55802409098l G9dberyemgBgcr 9¢9d96dL s IBrs3s
35000(>039085.

1533960m Lo@yggdo: Im3egdgMmIEO®MEMEOH0560 LsdBsBosbo slobdHmbryo dMogs,
5335 9653900l 3MTMds  5MSLOYGHMOME 950330, ©I6OL  J9ITM©O, DBL3OWOo

9989630, B>bob 35H939(°-

(33X09QO0 960l (Lbgoolibgs Lodds3mOLS Qo ©56036qd0b)
939 dgOHNMOHMEGHMO0560 SLobOMmbmwo (38@S) dMmsgz9d0 [o®mMoygbl 3939dbY
399099690010 ggdOOYwo 356756g80b y39wsby IBOM BSONME FO3OFILW IOV HO3L.
5350056 9OI5, 365d3H03580 500 IFYMBMO0IHB 25dMLgol 3OMEIBE0 Lo3dom To®owos.
9 30 O D0sbL 599bgdl 900l 9ergdBHOMIMHYMIOWMBSL.

173



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

3360 dM53990L oLoMO 458MmYgbgdol 49dm, 335 Mbs 0gml dogdlodowrEmo
35MGH030 5 00930, 35050 53539 O™ Mbs ImJdggdal BoodgEME, MHMYMEOF Foos
©H05690900L 9939, 35939 B30l LELOGsMM >CIBMMT>E M ¢19510090T0.

8305 dM53900L 3FomdoL SBserobo 430h39690L, GMA 9BHYb7d9gd0L YyzgesBg MBGO™
bdo6o 30BgHgd0s: M3y GgMmgs gMsabowgddo, 53oBol 490Y39@)d, Polimengs HmEH™MGMOL 6
39969090 d9ds60Bdob 335609000, FHgdbmEMa0MEmO 25589EGHI0M™MZ9d0, 35303900l
399956M91gds, OLEAZ90 9B0T369MBdSDY J399mm 0BMESEooL Fobswmdol Tgdi306Mgds,
933990 dsd30L 565li0dgEHMO0..

909dGHOMIM535L  dmBomdol  Y3gmws 53500 G9508L  SHoLOSMGAL  LEsGHMOOL
36536080 3Hgd3gMo@GIMHol AoBOMs. 2obMm9dol YR JgdGHOME 0DMmsE0sd0
bgds 9999393900 B0BOIMEM-JodonMo 3OHMmEgLgdo, Moz 0f3g3lb dol sdzgegdsls, g.0.
3995603160 LodE30E00LS S LEODMWHEFOM 130590930l MBPHMIBMdOM O3MY3IL.

365360900l 2obm@Mgdol  (39d39M0@GIOS  ©ITMIOIIN0S  GengdBHPMMAMSZL
00mG9d60396  Boboboomgdwgdbg @s  FoMBML  3H9gd3gMoGHMSDY.  0mM3Egds,  MHMI
©5L53390Dg BgIMm 45sTgALMMIOS (Ymgzgero 8-10°C-om) 593060908 gargdGHO™AIMS3900L
0DBMEs300L  2odmbogamdol 35l mOXGO. v ©LYIZ9d  IB0T3bgEMBIDY
A99396M53MM0L 25599BHI0S 3399, 85306 0BMEIsE300L SAZ39egds B bges. LsFoMms
3963399900 MM, 3000609 LASEGHMMO O OMEHMOO QobMOHEYdS BOZMME 3H939M5EWIMST©Y.
53doBmd 96 Mol 0dob 9930 gdEXEMds, MMI 9330 095306090 IL  ©gbol  ymgzge
39005393H905Dg. 53399 “960s ASTMOMML dMegzs TbmermE ds80b, GmEs Ho®dmoddbgds
0BMEs300L LHMx30 (3390008 LyFodOIMGdS. (350039 F9dmnb3935d0 OLHTZGO0S SMI3Y
2obmEqds (bea®doMgdyer 3603369wmdsbg Bgdmm), 0¥) sLgmO FoYBGHIMMNZYO0 56
0f1393L 3567560L A5dMBoYAMdOL 3500l 36083690 M356 33EP0EIdL.

9O»-90hmo  Lobogoomm s bdodo  ®gg0dos  9ML0IgBHMOMwo  Mgg0do. M3
0969m04dbgds 8909y 99dmbgg39ddo:

1) Jugeol dsd30L LodgBHOOL IMWV33Y;

2)  LEAIGHMMOLS s OMEMMOL 09900 [f0bsMBYOOL 5MLOTYEHOOIETMDS;

3

)
)
) 99dEHOMIM53900L M550 gdol FggmHmgdol sGlodgEMoweo bidgds;
)

4) 960 RsH0sbo FMIHAMGIGOOL bobrx by BoBJdOL JobgO300 OBHZOMMZ0L 5MOMDBIBIGO

3obsfomgds;

174



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

5) 96Hm-9600 833990 BsBob 3sFY39H>-

396583690 Fgdmnbggzsdo I35 FMTomdL MmO FoBIBY 3M9dBH0IMMWOIO V(33 IO
069630l LobJoMHoms s BOAIWsZMOm, FogMsd 53 EMML LA sgMg boflowrgds dMogsls
BEAOGMMOL 2M5ab0oL 565 BT, (539 MO BBsBY. 53 BsBYddo 9bols 3b0TzbgEMdYdOL
©bEMYO00 ORI FOBOEOM, 119 FogoWOMOE BoIRIDB0sbO IMSZs Bmdsmds 70-100%
©SH3060M300, 35806 735DBobL gofiy39@ol 89990 MORFSHB0E Gg10ddo dolo IGHIOOMZS
Bdobsermmol 140-200%-0b GHmero 0gbgds. 5ol 999 bgds d6M535L 250s39@bMM9ds
[1,2].

99L3MsBOE0sd0 396y Bodbgdol dobgzom doerosh dbgeros 9g350BRbomo dMogzoL
3905035 MmO RHsBY. «dgBgl d9dmbgggzsdo gl 890dRbBg3s H3900 0BMWs300L bboby s
365350056 33990l 2odmPgboll F90gy. 9OMOIOPO B0Bsbo (M BsBsBY IMs3900L
39935md0LS) 5MOL 3960, M3 bIoMm06 F9bmdsdo dbgero gologmbos.

g 99dombggzsdo  Bodxsbosbo  sbobdOmbmwo  dM3930L  ©oE3s B39 gdMo3
bmO309gds  dMs3sl 33390 boBHgddo  (8sDgddo)  PsGormeo  Lsdo  ©gbeo
9099dGH®M3sb0GHMOH0 Mgegl Bodwogdom. BsBol aofiyzg@ol, 9.0. 69doLdoge RsBsdo
@960l d9%y39@0ol MM 25033995 Loaboswo gwgd@MMJLYoEsb IMH35L  QodmMH N30l
dqLobgd [1,2].

50LS60db65305, MMA SO OE3ZS,  FIMMIE0S,  LY0TJOME  MJoR0MIOL oo
390939399, 953603 00 bogargds FAOBMBOsMYS FoBgdol dobgzom IGHIZOMMZ0L
350565056 gobsforgdsby.

b B53e0m3z56905 56 SHOLOSMGIL bbby FoMdmygboer 1idqgdsls. Jsbdo sl BsBMM
1500969096 Q9B gdO IbOL 2, 3, 4 (Fog9 0 3MmOl) 2osdHmEgdo, Lodxsbosbo
5, 6, 7 5805000390, D3m0 8 90r9d96@0, 9996w qdgwo 9 9e9396@0, 93¢ ™TsEHIMO
10 58m3dGm39wo.

B®dse® 0950880 (9.0. HMEs 3MBGHOMEW0MHBO Jugeol BsHgddo 9bgdo GHMeEos
S IOME0s gMmMTobgmol dodsdmom 120%-0m), BE3OWMwo 9ugdgbEol godmbogswm by
9994 GHO90 Lobsero 56 046905 s gL dgEo gergdgbEo 5dmMmddgEIOIEO SO SGOU.

©HZ0MMZ0L 5MH50560IM0 25b5Howgdol 56 ghm-ghmo 933900 BsBoL  25HYy39¢ 0L
©OML, BO3OMEo 9gdgb@Hol godmbogomdg 4oBbgds  Logbowo, Gog 95dmddggdl

175



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

9996 gdge 9engdgb@. gb m3965L3690o BgMJdgYdL 53EHMAdEHME 58MIOMZg DY o
1 36535 MBYdS M9gbme.

2 5
| >
10 ——
— 3
6
|
}

176



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

353(1d43636IR0 ROSGIGISIMHS
1. . 9ggmdsdg. 3990L 9egdEHMmM9bgma9E 030 LolEgdgdo, dsmwydo. 2011.
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JAHIUTA CYAOBbIX ACHHXPOHHBIX JIEKTPUYECKHUX
JIBUT'ATEJIEM OT PABOThI B HECUMMETPUYHBIX PEXKUMAX

T. Meaxanse, M. JlexxaBa, ®. Bapmanunse, B. Cuxapyaunse
Pe3rome
[IpencraBiena cxema 3alIMTHl IIUPOKO MPUMEHSIEMOIO B CYIOBBIX CHUCTeMax Tpex¢azHOro
ACHHXPOHHOTO JBUTATENsl C KOPOTKO3aMKHYTHIM pOTOpoM. (Cxema COAEpKHUT JHaTYMKU TOKa,
MOPOTOBOM AJIEMEHT U MUCIIOJIHUTENIbHBIN 371eMeHT. OHa 00ecreynBaeT OTKIIIOUCHHE ABUTATENS MIPU
HEpPaBHOMEPHOM paclpeiesieHny Harpy3kH, TakkKe M Mpu oOpbiBe JH000M muTaromen ¢dasbl. [Ipu
HEPaBHOMEPHOM palipeeICHUH Harpy3KHu WId 0OpbIBE OJHON U3 TUTaroieH (a3pl, BOSHUKIIUM Ha
BBIXOZIE TOPOTOBOTO 3JIEMEHTa CHTHAJIOM, Cpa0aThiBa€T MCHOJHUTENBHBIN 2JIEMEHT W JBUTATENb

OTKJIFOYAaCTCA.

PROTECTION OF ASYNCHRONOUS ELECTRIC MOTORS IN
ASYMMETRICAL REGIMES OF OPERATION
T. Melkadze , M. Lezhava, F. Varshanidze, V. Sikharulidze
Summary

The scheme of protection of three-phase asynchronous motor with cage rotor, widely used in
ship systems, is presented. The circuit contains current transducers, the threshold element and
actuator. It provides the engine shutdown in case of unbalanced load flow or any phase interruption.
Illustration1, bibl.2
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EUROPEAN UNION DIRECTIVES AND THE MEASURES TO BE
TAKEN TOWARDS GEORGIAN MOTOR VEHICLES

N. Navadze

Summary
For the purpose of full implementation of Georgian motor vehicle sector in the common
system of motor vehicles of the European Union member states, are discussed the obligations
undertaken on the basis of European Union Association Agreement and the appropriate condition of
the requirements provided by the European Union Directives, additional measures and the problems
related to its implementation, the necessary changes in the legal framework of Georgia etc. The key

criteria are represented, with the consideration of which, it will be available to access the carrier to
the European Union Market.

JAUPEKTUBBLI, ITPEABABJIAEMBIE EBPOCOIO30M
ABTOMOBUJ/IBHOMY TPAHCIIOPTY I'PY3UHM N HOJJIEZKAIIIME
OCYHECTBJIEHUIO MEPOIIPUATHUA

H. HaBangze
Pe3rome
B nensx monHOW uMIieMeHTaluu cepbl aBTOMOOUIILHOTO TpaHCHopTa ['py3uu B eUHYIO
CUCTEeMY aBTOMOOMIILHOTO TpPAaHCIOPTAa CTpaH-wieHOB EBpocoio3a, paccMOTPEHBI COCTOSHUE
00513aTeNbCTB, B3ATHIX HA ce0s coriameHueM o0 accoluanuy U TpeOoBaHU, MPETyCMOTPEHHBIX
AUPEKTUBaMU EBpOCOIOSa, IMPOBCACHUC NOMOJHUTCIIBHBIX MEP U CBA3AHHBIC C UX OCYIICCTBIICHHUEM
poOJIeMbl, U3MEHEHHUs, 00s3aTebHBIC /ISl BHECEHUSI B 3aKOHOJIATeIbHYIO 0a3y ['py3un u mpyroe.

Hpe,Z[CTaBJ'ICHLI TC€ OCHOBHBIC KPUTCPHHU, C YUCTOM KOTOPBIX, 6y)1€T BO3MOKCH JOITYCK IICPCBO3YNKA

Ha EBPOIECHCKUN PBIHOK.
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KOJIMHEAPHOE COOTBETCTBHUE JIBYX INIOCKOCTEHA

H. HukBamBuian, U. Xatuckauu
Pe3rome
PaccMOTpeHO ycTaHOBIIEHHOE LIEHTPAJIBHBIM ITPOECUPOBAHNEM KOJIJIMHEAPHOE COOTBETCTBUE
JBYX IUIOCKOCTEM, MM COOTBETCTBHE, B KOTOPOM Ha DS TOYEK PACIOJIOKECHHBIX HA MPSMOU
0TOOpaXkaroTCsl OIAThH K€ Ha PsIi TOUEK PACIOJIOKEHHBIX HA MPSIMOW M OECKOHEYHO yJaji€HHbIE
(HEcOOCTBEHHBIE) TOUYKU, MPUMEHEHUEM KOTOPBIX KOJIMHEAPHOE COOTBETCTBHUE JBYX IJIOCKOCTEH

CTaHCT B3aUMOOAHO3HAYHBIM.

COLLINEAR COMPLIANCE OF TWO PLANES
N. Nikvashvili, 1. Khatiskatsi
Summary
Is condition the determined by central projection collinear compliance of two planes, or
compliance, in that on series of points located on a straight line will be projected also on series of
points located on a straight line and at infinitely far (improper) points, due application of that collinear
matching of two planes will be the one-to-one depentanizer.
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THE IMPROVEMENT OF STAFF ASSESSMENT IN ENTERPRISE
MANAGEMENT SYSTEM
M. Zubiashvili, T. Kiladze
Summary
Staff assessment has a special place in the enterprise management system. The article focuses
on the staff testing. The main criteria for the evaluation of the activities of employees is displayed, as
well as types of certification and holding procedures. New system of staff certification, its short

model and testing reference rate is proposed.

COBEPIIEHCTBOBAHUME OLHEHKHU ITEPCOHAJIA B CUCTEME
MEHE//KMEHTA ITPEAIIPUATHUSA

M. 3yomamBuiaum, T. Kniaase

Pe3rome
Ocoboe MecTo B cucTeMe YIpaBJICHUS IPEANPUIATAECM 3aHUMAET OIleHKa repcoHaa. OCHOBHOM

AKIECHT B CTAaTh€ YACICH aTTCCTallkU II€pCOHAJIA. HpeHCTaBHeHBI CHOBHBIC KPUTCPHUU OLCHKHU
JCATCIIBHOCTH pa6OTHI/IKOB, a TaKKC BUABI aTTECTAllUN U TPOUECAYPHLI UX IIPOBECICHUA. HpennomeHa
HOBas CUCTEMaA aTTCCTAllUH IICPCOHAJIA, COKpAIICHHAA MOACIIb €€ IMPOBCACHUA U PCKOMCHOBAHBI

HOBBIC IOKAa3aTCJIN MMPOBCACHU aTTCCTAL[UU.
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THE PERFECTION OF ASSESSMENT OF ENTERPRISE
MANAGEMENT STAFF
L. Bochoidze, L. Zubiashvili
Summary

An important factor in the success of the enterprise is formation of highly qualified personnel
.In this case crucial importance has training and retraining programs in entrepreneurial firms - the
existing problems to which this article is devoted. The article presents the problems of personnel
training, reveales the difficulties that arise in the organization during the training. To improve the
process of teaching it is recommended to use the theoretical knowledge of teaching methods and the

list of the moments, which should be considered during the process of selection.

HPOBJIEMBI ITIOATI'OTOBKHU U HEPEIIOAT'OTOBKH KAIPOB
B ITPEAIIPUHUMATEJIBCKUX ®UPMAX I'PY3UUN

JI. bouonase, JI. 3yonamBuiamn
Pe3rome
CymeCTBeHHBIM (i)aKTOpOB ycrexa NpCaANpUATUA SABJIACTCA KOMIIJICKTOBAHUEC
BI)ICOKOKBaHI/I(i)I/IKaHI/IOHHBIMI/I KaJapaMu. B cBsS3m ¢ 4YeM 3HAYMMBIM  SIBISIETCS HN3YUCHUC
CYIICCTBYIOIIUX HpO6JICM MOATOTOBKHU U IEPCIIOATOTOBKU KaAPOB B IPCAINIPUHUMATCIIBCKUX (I)I/IpMaX
pr31m, YCMY U MOCBAIICHA JaHHAA CTATbA. B crathe MMpEACTABJICHBI HpO6JICMBI MOoATOTOBKHU KaApOB,
BBIABJICHBI TC TPYAHOCTH, KOTOPBIC IMOABJIAKOTCA B OpraHU3alluy IpU MEPCIIOATOTOBKE IMEPCOHAIA.
JIst  yCOBEpIICHCTBOBAHUS YYEOHOTO TMpoIecca MPEITOKEHO HCIOIb30BaHUE TEOPETHUYECCKUX

3HaHUH HCTI0JIb3YCMBIX MCTOIOB 06yquI/I}I nepcoHala.
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1LSS3GMIMINLL(M SAHIELIMAHG() 0)S653ILHM3I 33 I3JdA0
d. mmgme, 8. IMsadzomo, 3. dslbymos, 6. ogmzsdy
(bsgormgzgmel Bgdbognto mboggdLodgde, 3. 3mbgsegst J. Ne77, 0175,

odogmalio)
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A®MBL3MO G0, GHEMBL3MOEOL A9bgxdgb@Eo.

LogoMm3geml  93mbmdogsls  dIBOMEGHMIBLZMMTs300l  2sdm 3603369 m3zbs
36HmaMH9L0MYds, M3do 3609369 ™3560 B 9ol s BodsMm39wML GHMIBL3MEEHDs.
B3960 939460l LodsBOM 93bMT035BY Aol T9daMd LsFoMmm gobs GMIBLEMEMEH 0L
2996430mb0MgdoLsEdo  sboewo  Foymds.  GHEMbL3IMOEGH0 93mbmdozol 3603d36gwrmgsbo
©o6R05. §399bol dd3-8o dobo dzomg Howrol Jombgszs, WoEos dolo Mmoo J3g9bol
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390306y 939960l 93mbmTozoL 29630056M9ds 300306 353806005 LOGHMIBL3MEOEHM
199dBHMOHJOOL 49F>M0Y S 9BJJBH¥M 8FoMdsDY. TgbodIAOBO® LOJsMMZG ML FNS3OIMdOL
9600-9OHm 8053560 3MH0MMOGHIAL  LoGMBLIMOEGHM  ©IMRJOOL  JMMOOboGmgdMwo
R96430mb0Mgds,  LogMHmsdmemolem  bEEbIMEJdol  Fgusdsdols  Lo@®MmIBLEMGOEG™
063M5LGHOMIGHMOOL  ImgOBoBsos - 889bgdemds s  J399bol  356mbBIgdIMdOL
L59MM5MOHOLM 35bMbAYOEMBLMSD 35HTMbODsE0s [o®Bmoy9bl.

B90506036wo@sb  2odmobotg 3969060300, LoGHMIBLEMMEGHM™  LoliEgdols
900500  LYFMIZOMdM  LBEAOWJEHMOIOOL s T33eg395MMs  06EIMGLYOOL  LOIMSZEY.
1553GHMIMBOW™M  GHMBL3MOGHDY LodoOmzgwmbs ©s MEbmgmdo ©sEMWos  IMH35wo
LoOLYOESE0M 653GMT0. 0dMm30b0Mo BM0gMod omysbo:

LOBMAOOMIIM030  BHEMBL3MOEOL  gob30m50Mgd0l  JMmbom, sELYBOTbos doEO
bebgeosls 658G:M3o - ,BoBMYSEMIdM030 BHMBLB3MOEHOL 33630m5Mgd0L 3MIMdEHIgdo s
3500 2500530l F03sMNEgdgdo“ (000., 2014%.) [1]

B5s3M™Ido  296LsBWIOMW0s LEBMASOMIIM030 BHMIBL3MOEHOL BMbJz0MmboGmgdols
9306m8039600 99339dGH056MdOL MYMOHO0L gob305M9d0L Mo30B90IMgdsbo, FoedmBgbowos
AGOBL3MOGHOL MMEOo s Y00 BoJoOMNZIWML  93mbMT035d0, OB
LAHMGHIPOMO 92939308 @O 3OMPbMBoMYdoL  Mobsdgdmgg  dgormgdol:

bLeMEoMEMYoMOo 33009306 s LYYJL3IOGHM  FJOMPYOOL  I6YIMHY30L  5YFOWGOMDS
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BogoMmM39eML 53BHMLOGHMIBL3MOEM Loffo®dmgddo.

33G™M0 JoBbs© 0LEbIZL, BodosMmMz9wMml LyEGHMBLIMOEGM LolEgdsdo sMLYdIMYO
36HMdE9gdgdol Jglfogeoll s LBoG®IbL3MOEGHM FMALELOHGOOL 306MHMdYdOL gloddbgwrs,
05659906MM39 3900M©Jd00 53 ABobYMHBOL 209X MdGGISL.

05@M™bo do®mo d00RbY3lL, MMI sLsbmero JoBbols dobowfgzew FgLfogerowo s
390050939300 Mbs 0469l 8909a0 s9m3Esbgdo:

- 15O M3ga ML LOEOIBLIMOEM FMALIbMGOOL QoM MOJBYOSBY 35Lwboldyqdgeo
6560980 5 59 IMALobIMHgdOL JGROEMNOY;

- Lobg g3 d™ MON0YOHMDJIOL 9969x 09630l LEOMYMGOL
9005607093900 LoBMYPSPMJIMN0Z LoGMIBL3MOEM FMABObMYdST0;

- BoDBOZMIPIMINOL  498M(30Wgds  IMLObEgMdOL  Bo@GMobldmMGHm
Amabobq0590;

- LOYBMYP>IMIOMH030  BHOMBLEAMOEGHOL  boMolbMmdM03 @S  MomEYbmdMog
98399GH056MdsBY 8mddgo BogdGHMMgdo @s Jom0 Mm3EH00BsE0s.

LoOLYOESE0M 65dOMTOL doMOMOE BosbErgl [oermdogbl LobmYysMgddoz0
AGOBL3MOEHOL FEYMI>MIMOOL 5b50DO s B30l 39013903900l FoBLEDBWIMS
9439460l 900560 LsB®bL3MOEBHM LobBHYdol 3mA3wgJlOMdLMSL B0dsMrmgdsdo. dolo
060G 30 25dM0bsEHY0s 08530, MMA 040 890dgds A5dMY9bgdMeE 0gdbsL g3mbmdor®o
998399BH056MdOL BMYsO MIMMOOL s FABIZOMS 4509Y3560L 9B9JEH0BMdOL MgmMool
LEOHYEYMGBOLOMZO.

5369039 360969035605 965 39MEB0dOL bsIOMT0 ,LoEHMBbL3MMEHM LafoMdmgdols
356>m30L 30:0m39LgdoL MsbsdgMmg 9aMTsMmYMdS s 39630mMYPROL 3gML3gdE0z900" [2].

Bsdm™To 2obbogrmeos 3969xTgbEHoL, LEHOMIEGHMIOOL S MMABODIGOOL SMLO S
Gomds.  sbLbboos  Bodo®mzgermdo  Lo@Mobldm®GHm  Loffo®dmgdol  wmxolGozol
363935000560 2999900l F909d53900L5 IBMYSIE FoMM30L  3MMmEgLldo  Fgddboero
36HMd939d0. 256boemEos Bods®mz9wml GHGMIbL3MMEHOL FoOM30L sOLYGIMWO 3M5JE03d
UdoOmM390Mb BoGMBL3MOEGHM MMR60B309000.

93G™M0  800Bbggl,  OHMI  Lo@®mobLEMOGHM  MmMYboBsE0gdol  dgbgxdgbEHol
LEMYMaoL  ©mboldogds  Fgodergds  dogz0Bbomom  Fomm30L  93EHMIdEGH0BOMYOMEO
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LobBHds  Foowo  MboL  0bxgmMIsgoMwo  YBOWE3gYMBom, M3  FodmMoiEbogl
356509 )m0 13 Tomgdol Bo@oMgdsL, oIH0300L BLOMGIL, GHZ0MMIO0 ©
d3D930M9000m 9OsOHIOMEHDBY F5JB0ToW YOS IGHIOMOMIU.

LoOoLgMEGHSE0M  65dMMIol  ©sl336900s06  Fgm935Dgdmwo  M93mIgbs30gd0
d90dgds  399mygbgdmeo  0dbgl  LEBMIZOMIM  LEGMWJBHMJOOL,  Lo@EbL3MOEH™
9350353960l d0ge Labgwdfoxzm Mgy omgdol LolEgdol Bsdmysmodgdolsmzol s
Bo@®bL3MOEM LOFoMTMgdoL I9bgxgbEOL LEEYMTBOLHMZ0U.

05  3MmEIMHA303300  L53MMs®  Lsmd@BHmOMm  EoLyMESE05d0  ,L3JoMmNZgemml
UssgGmdmdom  GMmBL3MOHEGHI0  93mbmdogmeo  3Mobolo s dobo  sdengzols
99153 gdeMdgd0 3969x%096EHOL g9b30m5MYdOL Lsgwydzgwby” (009., 2014§.), [3]

908m0oboogl:  Lodomggmmli  LoG@MmobldmM@GHm  LolEgdal,Mmam®3  J3994bols
96m3bmo  Igmebgmdol 9603369 m3zsb0  ©aGPL.  @oLgMESE050s  sMgM0E0s
Logom39gemdo Bss3GHMIMd0™ GGMBL3MMEHOL A5630M9d0L oLEBHMGOOMWwo gdu3MMUoO,
LoGZ0M0M-1553EGMIMDOEOM, LodybogMm-lodogrodm Qo Logonogmadm®olicm
1553GMIMBOWM BHMBL3MOEHOL BEYMTsMYMB, SbLBOE0S Bods®m3gemdo Lo@®MIBL3MGMEHM
Lofo®dmgdols Joermnzol 3OmEglido d9ddbowo 3M:Mmdmgdgdo s Gsmo sdmdfzgzo doBgbgdo.

Bsdm™ddo 936939  dodmbowmos  LBoegEMIMdOWwMm  GHEMBL3MOGHOL o
Lo9gL3gOGHMMM BoMIGdOL d9bgxdgbEBHOL sOLYdMWo MMM S J9B30MMYdOL
90050093900, 9bgxIBEGHOL obsliosmgds, Lobggdo, 9839d@0BMds, dslbg dmgdgwo
R4 BHMM00, BHEMBL3MOEHOL FoMr0030L sOLYIMWO 30543030 LoJoOMNZIW ML LoEEMBLIMEMEHM
LoLGHY3odo,  3MOGESEFONOO  393006M0L  FIBLIBOZMS  LoJoGMZIWML  Bo93EHMIMdO M
G®bL3MOGHOL  Boddosbmdol  gobdsbmysgdger  3sB39bgdgdls s slBg  dmddg
R4 BHMMGOL TGO, LsogEMIMdom GHEMbL3MMEL 9bgxdgbEOL 9539dE0bMdOL Fomm30l
95393530300 IMOYgdol 3853905 O FgxoLgds. 93GHMMOL sHBMom hgzgbo J399bol
930b6m8039600  360DBoLOIL  godmbzwol 9OHM-gOHo Mo gbo  LoGGMBL3MOEHM
153590900 453MmYygbgdol 0bEHIBLOMOMBOLS s F969xT96EOL boGolbol 5o gdss.

Pangdol 356doeBg GHMbL3MMEGHOL LEBYMHMT0 IROMIOEO 3OIMIWHTJIOL o FMHO
2o97Ax MdLdL  B3960  J394bol  Lo@®obldm®GHM  LolLEgdsl, 55050 gdl  LodsdmeEm
Lo@®bL3MOEHM 19IB39 EMOM 3MB3560900L 3MB3MMGDEMBIMOBMOL, Mo FoBOOL 53
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1339OMT0 EOLOJIGIM FT53005 OMEIHMBSL.

LoOLYOESE30M B5dMMIT0 godmygbgd0s JsOHMZgo s MEbmgwo s3EMMgdOL
bo53GMAMIOWM  BHOMBLEIMOEGHOL  TgbgxdgbGHol  3MIMdEGIgdoLsdo  dodmzbowro
2bsd96@GmOo I0MI900, 36mdoo dgmMmEMMo ¢93md9bO(30900 s ASTMEFEOYDS.

obgMEs30580 dodmbowiemos 653MMIgd0, MHMAgdo3 9dw3bgds Lodsemzgwrmls
A®9bL3MOGHOL 333l MsE A9B30MGOOL 5930 GOEIMBSLS S Fob ImBsermbgen
0909290L.  6596O™3To 59439630 3939079099005 BoJoMMZIW ML LHGHMIBL3MOEHML LobiEgdol
5MLgdme 153356dM 3O:MIWYAGdBY S B0 HVIMBHBIMOL H9gdDbY.

960560 LOGHMBL3INOGM  LobBgdob FsW3gMEo EMYRJdOL Lsdgzboghm 3Mmbom
LoLEBHYIMOO Fgufogarolols slsbodbogos sMligh 8gdmMbosl EOoLYOEHSE0s:  ,»93MmbMBo3wW®
bMB0gJBHs dMBYdOLSs s LEAM®NMIGHMOOL  LOYgMes bodsMzgEml GMBL3MOEAELS s
356g56500309690¢mdsdo” (md., 2014F.) [4]

obgOES305 FoM3m©ygbowos Msdm©qbody 3sM93Mmsg0m. glgbos: ,,93mbmdozmeMo
11930993900, 3500 ML s LEAMWJEHVIOS, BLEAMMIEGHIOOL BooOLbyMdGBO s LEMEYgmRBOL
9005MmMgd900°,  ,L5JoMMZgWML  93mbmdo3Mm0  LydogdBgdo, Tomo  BdMbgds o
030b90996M90560%, ,93mbM3039H0 LBOgBYOO Lods®mzgerml F56J45650033969dMdsTd0,
»93Mb6M303996M0 1Yd0gdBHIO0 Lodo®mM3zgEmlb GHMIBL3MOEHDBY, ,,93MmbMI03ME LmdogdEms
LEAHOYIGHDOOL  2oMTxMdIGOOL  B0TsMMIGOGO0  LoJoMM3geMl  BHOSBL3MOELS
956456500339b90rmd5d0%, ,,,05649650039b9gdgo  IM9fi39wmdol MOl 2ob30m5MgdOL
9306M380396-0500935303296H0 Imgegdo”.

Bsd®m™mddo  BsB39b9gd05,  BMALME0sWOLEGHMOHO  MOMOIOHDNMOJO0EIL  LodIBOM
MON0YOH0M0JODY 3960535350 93mbmdozol  GHEMbLEBMMIsgomwo  3OHmiEgLol
99LHo3e0lsL doerbg 96033690 m3z5600 3MLELIBFM™MS 93mbmBozol oligmo LwydogdEHgdol
939306 s 8mddggdol 33¢0935, OMYMOOESS Lomxsbm dgwebgmdgd0, B0MIJGIO s MZ0M
Lobgardfonm. 53GMMOL sSDOHOM 330935 B0 2obol, M) HMAMO s MSEHMI BbYd06
930bm8035d0 obgmo Jmbsfowggdo, GMmamMmoiEss  Lomxsbm dgwmmbgmdgdo, 30MIJd0 ©s
Lobgerdfiogm.

05@™Mbo  9®LYb0To0RbY3L, MM Lomxsbm Fgm@bgmds Mbsdgmmgg Lsdystmdo,
OMamO3  LYdYHBOM  MOD0YOHNMIYGOoL 6gdoldogho dmbsfowg, 3OWMdL  dooMmb
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35Jb0ToEMEO LoMRJOdgo s FgLodsFoLoE TMYgds, FoTsLosdg ol MMM b
dmgepaml 2569 Lodgo®Mb, dsBOOL  3MB0MbJEHMOL, SOLYIME  MOPOIOHDMIGOL S
39005¢obml Lbgoslbgs babols 3OMmdgdgdo.

obgMEs30580 9569565003396 9dmdob LoHoedmamo 5369 30mboMmgdol
035bsBOOLOm BoBHMGdIMo BESEHOLEH03M0 8mbs398900L 5bsEr0Bol Bog3mdz9w by
©)b0wo0s,  O®MI  EEILEEIMO0®  JoOMEo  93mbMT03MOO Mo MmdOLIZ0L
©535bolosMGOge0s  5bdobsBTgb9dgeo  IMRIOOL  3OHMYJ305Dg  Fmmbmzboggdols
990509000 M@0 BOOL  3H9babEos, 93Mm39 J394bols F9bgsbsmd Tgbgdgero
303394Lbob LAWY EHMOS BgLHAY3609MHM-3gdbo3z MM 3MMYMgloL Bgas3egbs.

©OoLYOGH530530 205650 BGdIMos  Fob6JsbsmBIGbgdMdOl s BHEMbL3MMEOL
3963000560900l 35360 g3MmbMT03MM0 goMgdm s 25dMm3egboos Fomo  2ob30m5MgdOL
80050:0¥)93900. S19mgdsE d0BbYME0s LoJoMN3gEML Bogooliobsm s LyobzgbGozom
239090l gomdxmdgligds,  LodIb3M-Ls3MgoB™m  LolEgdol  obgghs,  LEdsBO™
06g305LGHOMIBHIOOL 2963000560935 S BdgOBIM LETIOWOIBMBOL »YBEO639EYgMRs.
39630056900 §39969g00L LEdIBOHM 93mbmTozol 306MHMdYdT0 LsdgMBgm LoJdosbMdS
Do00mma9bgeos d9bgxdgbGHOL 296M9dg, MMIgoE w98mozmglbo golivswgdos doBbglols
LoFoMm™O35. 99bgxIbBHO  IMMBILOMwo  b5T0sEMdIOL  HTM30IdGIO  Bobgmds,
mdgwog 3085600 BodsdOH™ 93mbmdozol 30MmMdgddo dmddgo MmGYIboBs300L
(3oM3dol) Bgdoldogmo Lsdgm®mbgm bogdosbmdol JoHbgdol doLswfigzs To@gMosMO,
96MmI00 O BYWHOO OHLMOLYIOL CI30MbGMS© 2odmygbgdols aHoom.
G®9bL3MMGHoL 39bgxdgbEHOL dglabgd 3603369 m3560 33093990 5930 Bo@sMgdmEo oligom
3bmdo 39336096M93L, HMmAMM9d0E 9G056: Edmund J. Gubbins,Ennio Cascetta, Sigurd Grava,g.
U. ermliggol, 3. 8. Lado@masl, . Bmdsgzmgol s d6Msgsw bgs 893bogem-93mbmaolib.
GOBL3MOGHOL LGBYOML 33g30L 3bom doewbgE 860d36gEMm360 SU.gEM035L bsdGOMI0-
wGBdBYo LoGMsbldmMEHMm Lolidgdgdo — 840 a3. 3odmEgds: McGraw-Hill Professional;
(LadB9ddgGo 9, 2002) [5]

foabdo d0dmbowwosdboEodsw o LodyHazmm GHMobldmMEHolyzgws bobgmds
(Lobdgegom, dg@MMm3mwodbo, fywob, Lodsghm, dowbsgbo s LsdsROMM) s FoO
M30M53H9gbm0gd0, ™) Jobrligdo.
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00abdo 2556500BgdMW0s B5BMOL 296300050900l BEBOEO0JO0 S BHEMIBL3MGOEOL
05BOOL Mg MEoMgool  IJNMEOMWMA0 08 MIMOOMWOo  bRMIZEGOol  BMOIOMYDS.
50b0dbmos, MHMI Bogo®gm 35HMGdbg LIHoMIMgdol s BOMIGOO  TM30YOJP
0993y, LEgMHMDITMGOOLM LEFoMBTMM 30M3GMS300LS s B3YEOIWODOEOOL FOAEX0YMYdS
51939 9MMd030 Loffo®mdmMmgdols 94dbs s 3060306 353806090 5dBHOMMO QoILBZES
dmombM3zL LoEEMBLIMOEM FMALbMMGIOL MOPOIIWE YomdxMOJLJIL. 53EMMOL JogH
51939  29IM393ME0s 39603035 NOO  FBHMIBLEMOEGHOL  A9B30MMdOL  bg3d0 o
39613993H039%0. LoxMAZ3W0sBsE ML QoEIMEIFMEO  BsBMYIMGIMN 030 GHGIBL3MMEHOL
o 93mbmdozol  49630ms6M9d0lL Logombdo @s ol Moo 3MMdYInd0,0MmI9dO3
390d9ds Fo3MmImb sOobfi®ds 9bgxd96@ds. oabdo Ms8m@gbodg J399bols dogomomby
dmyg3s60o0s  LoBMPs™IIM030L  BHEMBLIMOEGHOL  BMbJ30mboGgdol  Lbgs s  Ubgs
39930 s BEASGOLE03MMO dMbs39d9d0.

50Ls60db0s ol BsgdBHO, OMI Js@mnme BsdgEbogMm-93mbmdozMe o@gMo@IMsdos
d0MYMWO®© 5MOL 458M330IMWO  GHOMIBLEMOGHOL s F5bJbs»TGBIOMdOL LoobgobGM-
&9d603196M0 dbsMY, S1939 WM OLEGH0ZMNOO MHBOMBIIWYMBOL Bsgombgdo, 53 3mmboom
50b560365305 (36MdOo 393609090l M. §9s830¢0, X. 0mlgdody, 3. bsMo@Mb5d30Mo0, §.
AYg0gmsdzoeols, 3. BMdosdgzowol, x. 3963590l s bsdMm™mIgdo. doo  659OMIdd0
390033905 GGMBLIMOEGHOL (3503990 IMRIOOL FgbgxTgbGOL Lszombgdo, Fosmo
139303030L 4oM35¢olfobgdoo.

15doMmM39W ML BoGMBL3MOGHM  LoLEBJIIDY IEWO  EOLYOGS30900,  BoGMGOMWO
3393900 5 15393609MHM-93MmbMB03MO WOEBHIMGHMMST0 SOMLYdIMMO s E M) obg IFoMmo ToLows
3bsYmxzl, MHmI 6900Ld09M0 bsTgEMO™MZg MMBBMEO ILEbEIGdOLsM30L  60TI3z69Mzs60s
3905OMME0 LOGOMIBL3MMEHM LoLEGTS, MoEYD LoBMBL3MOGHM  JugEol LHMEOSI® ©sRYRTMYdS
Jo594900L MMBd6MOo gb30m5MdOL 53000 3033MbgDEH0s. 58 B195EMd0IB 8mMBObaty
330009091005 GHMBL3MOEGOL LRgO™mdo BHMOO ©393035,05035 s dolo 3MBEBHOME0, MoYO
39630056090 BsGMBLEMOGHM 0bBOILEMNIBHMOL J399bol 93mbmTozMH gob30msMIYBLS
3bObEgMBOL 39O OPIMBOL 5T GdsBY 30MIS0MO 2539bs 2558600.

333(MJd6Id I RNSIGISIMS:

1. 3. Leabsgewos - ,LoBMYSMOM030 GHMIBL3MOEHOL gob3z0mMsMgdOl 3OHMBE9IYd0 s F5MO
295 FMH0oL d0ToMMNgdgd0“. 9., 2014 ., 140 93.
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2. 5. 3OGH60dg - ,LoG®MBLIMOEGHM LEYoMTMYOOL FsOMZ0L 3OM(39LgdOL MobsTgMmM3Y
0MToMgMds s 39B30m5MgdolL  3gOL3gdBHog900 .  md., 2012 §,, 153 a3.
3. 0. amEMd0d30¢0 - ,L5JoMMN39WML LsogEMIMdo™ BHEMBL3MEMEGHT0 93mbmdozMMo
36Mobolo s  dobo  sdergzol  FgbodErgdermdgdo  dgbgxdgbBHoL  29630m56MgdOL
Log3mdzgebg” 09d., 2014 §., 187 93.
4. 5. 390mbos - ,93mb6M303MO LydogdBH™S 3bgdOLY s LAHMMIGHMOOL  LEOYYYMRS
Bogom3geml  BHMOBL3MOGHLS  ©d  BsbJobomTIGbgdMdsTo"  0d.  2014f. 169 3.
5.1. 30535 - M550 LoBMobL3mOEH™ LolBgdgdo 840 3.

LGoG05d0 51939 39dMmYg9gbgd0s BodsMmzgwmlb 3MBLEGHOEGME0s Moo 356Mbgdo s
B0®353H0mEo 593900, HMIgd0o3 9bgds LoEMBL3GOHEHM bLBgMMmL oo JmEOU:
1) Lodotomggarml 306mbo “@Gmabldm®m@ol LggMml doMmzols s MYYIEoMgdols dglobgd”;
2) Lodo®mm39wmb 356Mmbo Bssg@MMdo® BHEMbL3MMEOL Tglobgd.

MODERN RESEARCHES IN TRANSPORTATION SYSTEM

M. Logua, A. Muradishvili, M. Maskhulia, R. Tetvadze
Summary

Georgian geopolitical positions gives a lot of opportunities for successful development of
transportation industry; therefore considerable increase of share in Georgian economy should be quite
assumable. It is worthy to mention that this topic is very authentic and increasing efficiency of using
transportation will somehow ensure improving National Industry level.Improving competitive
environment, developing internal transportation infrastructure, supporting safety, effectively using
transition corridor, perfect realization of transitional projects will definitely promotes Georgia’s
successful integration at Global Economic structures and will increase the welfare of the
people.That’s why there are a lot of Georgian and foreign researchers, who dedicated their work to

the existing problems of auto transport management.

COBPEMEHHBIE METO/bI I/ICCJIEI[OBAHI/Iﬁ B TPAHCIIOPTHOH
CUCTEME
M. Jlorya, A. MypagumBuin, M. Macxyaua, P. TerBaaze

Pesrome
I'eorpaduueckoe pacnonoxenue ['py3un maer el MHOTO BO3MOXKHOCTEW JJIsi YCTEIIHOTO

pasButus cepsl Tpancnopra. Cieyer OTMETUTh, UTO ATa TEMa Bceraa Oblia BakHa ajist [ py3un, u
noBeillieHHEe A(G(EKTUBHOCTH  HCIIOJIB30BAHUS TPAHCIOpPTAa TMOBBICUT M OOLIMI  ypOBEHBb
OTEUYECTBEHHOMN MPOMBIIIUIEHHOCTH. Pa3BUTHE KOHKYPEHTOCIIOCOOHOM CpEe/Ibl, pa3BUTHE BHYTpEHHEH
nH(]PpacTpyKTypHl, 3a00Ta 0 6e30macHOCTH, F((HEKTHBHOE UCTIOIH30BAHNE TPAH3UTHBIX MaPIIPYTOB,
TOYHasA pcaiun3anusd TPaH3UTHBIX IIPOCKTOB IMOBBICUT HIAHCHI FPYSHI/I Ha yCII€IIHOC BHCIAPCHUC BO
BCEMHUPHYIO YKOHOMUYECKYIO CTPYKTYPY M YIYUIIUT OJIaroCOCTOSTHUE HaceneHus. IMeHHO moTomMy
0O0JBIIOE KOJUYECTBO TPY3UHCKHX U 3apYOCKHBIX HCCIeIOBaTeNied MOCBATHIA CBOM DPaOOTHI

CYLIECTBYIOIIMM IIpoOJieMaM MEHEI)KMEHTa aBTOTPAHCIIOPTA.
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S3&M3AMdN0L &MdMSNHBNHIdIR0 3dJS603'I0
39RHGBIANDS 3MLMBOL 3d»030L 36-MBILOL
A3 JIXMdILIdOL 3JONMKRN3d
. FHopmB:330mm0, b. depzgmodzoemo
(bsgstrorggemels Badbognto mboza@lbodado, 3. golbdegst 3 Ne77,
0175, odogobo, bsjstrogame)

@98ady: bi§shosdo gsbbocrmeros s3¢8mdmdocrols fgz0m0 :30b938930bs @8 bsf383-92006030796030b
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METOJAUKA YJIYYHIEHUSA TIPOLUECCA YIIPABJIEHUS
POBOTU3UPOBAHHON MEXAHUYECKON KOPOBKHY INEPEJIAY
J. Hpuponamsuin, 3. boreeJumsBuin
Pe3rome

B cratne MNpEACTABJICHBI IIYTH YJIYYHICHUSA TATOBO-CKOPOCTHBIX CBOMCTB ¥ TOILJIMBHOH
HSKOHOMHYHOCTH aBTOMOOMIIEH ¢ OAO00pOM MOMEHTA MEPEKIIOYCHHS Mepeaady poOOTU3UPOBAHHON
KOpO6KI/I. YKka3zaHHBIN (l)aKTOp OKa3bIBaeT OOJBIIOE BIWSHUE HA CPCAHIOI0 CKOPOCTH JABUKCHHA U
pacxo TorirBa. HOBTOMy B ,Z[aHHOfI METOAUNKE ,Z[aéTCH YpaBHCHHUC IS pacqéTa YKa3aHHBIX BCJIMYHH.
BBuny TOro, 4o MOMEHT MEPEKITIOUECHUS NIEPEAAY TO-PA3HOMY BO3JICMCTBYET HA CPETHIOIO CKOPOCTh
NBIDKEHUS ¥ PacXoj] TOIUIMBA, OIEHOYHBIM I[apaMeTPOM PEeKOMEHAyeTcs KOd(PPUIIUEHT
3G HEKTUBHOCTH.

METHOD OF IMPROVEMENT OF CONTROL PROCESS OF ROBOTIZED
MECHANICAL GEAR-BOX
D. Pridonashvili, Z. Bogvelishvili
Summary

In the article are presented ways to improvement of traction-speed properties and fuel efficiency
of vehicles with selection of gears by robotized gear-box. The mentioned factor make great impact
on average speed of movement and fuel consumption. Therefore in this method is given the equation
for calculation of mentioned values. Whereas the gear change makes different impact on average
speed of movement and fuel consumption, as evaluative parameter is recommended to accept the

effectiveness factor.
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PROCESS OF TEA WITHERING AND KUSTIFICATION OF WITHERING
MACHINE CERTAIN PARAMETERS
T. Megrelidze, R. Gogaladze, E. Tsverava

Summary
The quality of tea finished goods considerably depends on selection of the efficient withering
method and the optimum parameters of a withering machine. Having considered all the existing
withering machines, we have selected the withering machine used for row food products and, on the
basis of theoretical and experimental researches, we have studied the optimum parameters of the

abovementioned withering machine and its technological processes of withering.

IMPOLUECCHI 3ABAJIMBAHUE YA U OBOCHOBAHHUE HEKOTOPBIX
ITAPAMETPOB 3ABAJIUBAHUE
T. Merpeauaze, P. I'orosianze, E. LiBepasa
Pe3rome
3aBsJIMBaHHUE SIBIISCTCS OOHHUM H3 OCHOBHBIX onepauﬂﬁ B IIponecca Imponu3BoaACTBa 4Yasd.
Ot BLI60pa paI_II/IOHa.IIBHHﬁ crmoco0 3aBsIMBaHMSA U B},160pa OINITUMAJIBHBIX TAPaMETPOB
3aBSUIOYHEIX MAIllWH B 3HAYHUTEILHOH CTEHEHM 3aBHUCUT KAYECTBO YAaWHOTO IIPOAYKTa. Ha ocnose
paccmoTperus CymecTBYIOMMX 3aBSJI0YHBIX MAaIllMH BHIOpaHa MPUMEHEHHAS JUTSl CHIPhS TTUIIIEBOM
MMPpOAYKIMHU 3aBAJIOYHAA MallliHa W Ha Heu HN3YUCHBI TCXHOJOTMYCCKHUE IPOLCCCHI 3aBAJIMBAHUA U

OINITUMAJIBHBIC ITapaMETPhI 3aBSIJIOYHONM MaITWHEI.

222



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

GTU TRANSPORT AND Ne503
TRANSPORT AND MACHI- Nel (35) Fﬁ“‘%'ﬂ 2016  Department’s of Scientific
NEBUILDING FACULTY - and Research Centre

www.gtu.ge MACHINEBUILDING PRINT MEDIA
T: 68-82
‘393 625;330

0)86833L&(M33 ILMBLOM I3M6M3AN3'IH LO3HBITD
LHISNGHDB3INML 06EIBGNEAIdOL SL3IITSASBD KRS LHSISGON3IRML
3936 (MA3M6M3N3'JA0N 356300Md3IdNL BM3INISHDN 1LS30ALO
6. ogsdg, 5. dntspodgomoe, . dsbbmmas
(bsgstrorggemels Badbognto mboza@lbodado, 3. golbdegst 3 Ne77,
0175, odogobo, bsjstrogame)

65b0dy: bysosdo  bsrpdstmos 0sbsdgommzg  dbeagemomr  Ggeymbgmdol
R969300600980b50930L 0565050098907 09530U98:969890 By, G300 F39960b Fbergzerocm
2362003790 bog®pgdo  0b998m0Mm900L  sU399390Yg  bsgsorz9crml, Hmgmes dpodo
R0656b60  dgbsdergdermbgdol  Gjmby  J39960L  Gsgscroor®y.  dodebogreemos
bsgom39¢reals  bsgs®gea 2536080l 390365%3029¢m0  bAGAIAIOS @5 3590007079005
dabs B985 9300900 0639U9030980L dbs bos bgerbsy®garo gsergdml 894065y s
(BSCI292ICP OSOZOIS 3PDOC2HOGCIC?2DS By).

1533960m  LBo@yggdo: 93mbmdogm®mo  Log®mEg, 8530Mg3mbmdozMMo  gobgomaMgds,
9306M3039600 063900090, LEZSMIM 35FMMds, 0639LEH0E0d0L IMbBO©I.

56599000m39 AMmREom d9Obgmdol i3mbd0mbocmgdolsmzols sdsbslosmgdgen
®o30L90MOPVS©  0d3d  LOgM™TMMOLm  93mbMBo3MO  MOMOgEMMdJdOL  (bge)
06@9bbomEmo  29b30m06qds. Ly  ImoEogl  93mbM303ME  MOPOIOHDMISMS  FogE
333gdlL 35399 9399690l BmMol, Mga0Mmbocr® 45960561090l JmEOL, sliggy
dbmgmom  3gMmEBImdOL  LoLEYITo 3o 3gM  Lofs®Imgdl  (GH®BLyMMZbmero,
965350 9MHM36o 3M3MO309d0L 39339MmdOm).

223



AMBL3MOEO s 336496500309b9demmds Nel (35) 2016

O90LsM30L 5M5306 F5999Pq05 0dol 8330(3909L, BMI HMIgeodg 399565 Fgdegdls
B®3scm® 25630006905l LogoMgMm  93mbmTogMMo  353806M900L  49M98g.  J394bgdoL
MdM93wgLbMds  MHgLOLYdOL FgBOMOM™ MHIMPIBMBOSL FePMBL. 95©IT0BMS B
dmmbm3zbogdoll LOIO  5305YMBOWGOOL  3OMBWIIOL  49LFMS  3MOJBHOIMIOP
0999990905 19— 2o69dg. S3oLMSD, Logmberols s MALEbYYMdOL oo Bsfoero 396
390436905  LogOHodMGOLM  sbd@sd0m  LoblEMdol,  GILMELYdOL,  dserolibdgzols
399600096900l 256909, ©5A0s3 LEFOMMS IBILIOIRJOOL 3MEMbIEIMOO Bm3I™MdYdO,
330090905 MglwMLYdOL M35 BIMM3bgds.

"3Md, MM 930609 J399sbs, MHMIgEls3 9bLMEMEo 86gdM030, 5©F0sbMEOO
@5 gobsblmMo  MHgbyedlgdo 5d3L, TbmEmE Bs3MMs® doggddg oymbmdom 396
©553054MmR0gdL InLobErgmdoll bsdg®mmgzgg Immbmgbols smiowgdger bsfowbsg 3o.
99935 SOLYOIMBL 153016 o gdBY EIYMHBEMBOL” 0EYs S 3MJBHOIZMWO FELIL MDY,
Odgwog  by3sdsmm  Bogombos. 93069  J39Y6900Lom30L  LogsMgm  93mbmdozmMo
399 BHMOHO0L Bgdmddggds HBAoGmo 496LOHBWIMI OHMEL 0535IMBL.

LogoMm39mbogol Abmgerom 93mbmdozme LogMEgdo BsGm3s Lsbogmagbarmo
SMBOWYOIWO S 29M3M0E03M0 3YdMGMIOL  Qom35wobfiobgdom, ™dogddEee©
5930w 9gdgwos. 1991  feoob (1991 Geolb 9 83Gowl  bgwdmfg@oe  0dbs
Bodo®m3zg@mb Lobgedfoxgmgd®o30 ©edme3009deMmdoL 5©0EEI60L 5JEH0) Lods®mggwml
930bm3035 9o 3OHMdgdgdol (obsdg oys. ghmo dbG03Z, J3994obsl mM0gbEsE0s
by 590m 005 G030, LogsMgm B5BsOBY J0FoMGHME 93MmbMT03sBy s 5oL, of
dmdwowo, LM EosEOLEHMOO dem3ol  dogbom MOl telyTule) 53¢5MJomwo
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oo dm@osb Logsgm LogsFom dGvbgzsdo 74,6%-b G950a90L. golmar Fawl (19986)
1997 $9msb 99005M900m LogsFMm 363580 ©LM-L J39969d0L Fowo 40,4%-sb
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ASPECTS OF GEORGIAN INTEGRATION IN MODERN GLOBAL
ECONOMY AND CERTAIN ISSUES OF MACROECONOMIC
DEVELOPMENT OF GEORGIA
R. Tetvadze, A. Muradishvili, M. Maskhulia
Summary

The article deals with characteristic features of the functioning of the economy of the modern
world and aspects of the integration of a small country into the world economy on the example of
Georgia - as a country with limited financial possibilities. The paper reviews the geographical

structure of Georgia’s foreign trade and suggests creation of a favorable environment for the attraction

of foreign investments and prioritization of particular branches.

ACIIEKTbBI MHTEI'PAIMU I'PY3UN B COBPEMEHHYIO
IKOHOMMNYECKYIO CPEAY U HEKOTOPBIE BOITPOCHI
MAKPOOKOHOMMUYECKOI'O PAZBUTUA I'PY3UU

P. TerBaase, A. Mypagumsuiau, M. Macxy./ina
Pesrome
B cratee pacckazbiBaeTcsi 00 OCOOEHHOCTSIX, XapaKTEpHBIX UId (PYHKIHOHHUPOBAHUS
COBPEMEHHOTO MHPOBOTO XO3fHCTBa, 00 acleKkTax HHTETPUPOBAHMS MaJbIX CTPaH B MOPOBOM
HKOHOMUYECKOM IPOCTPAaHCTBE Ha mpumepe ['py3um, kak CTpaHbl CO CKYAHBIMU (DMHAHCOBBIMU
BO3MOXKHOCTSIMU. JlaHO 0003peHue reorpaduueckoil CTpykTypsl BHemIHeil Toprosmu I'pysunm u
BBICKa3aHbl COOOpa)K€HUS MO TMOBOJY CO3JaHMs OJAroMpUATHOM Cpeabl Ui MPUBJICYCHUS

HHOCTpPaHHBIX I/IHBCCTHHI/If/i " MMPUOPUTETHOCTHU OTACIIBHBIX 0Tpacne171.
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MACROECONOMIC POLICY AS THE MAIN LANDMARK OF THE
BEHAVIORAL ECONOMICS OF THE STATE AND MACROECONOMIC
REGULATION OF THE INVESTMENTS POLICY
A. Muradishvili, R. Tetvadze, M. Maskhulia
Summary

The paper deals with the essence of macroeconomics, the emergence of macroeconomic
theory and its development. The article reviews the economic policymaking process and key
objectives thereof on the example of the views of the new neoclassical school. In addition, the paper
reviews the problematic side of Georgia’s economy, which is mainly due to a very weak response to

the macroeconomic impact and unhealthy investment policy. The article suggests activities required

for the formation of the investment market, among which a key role is to be played by the state budget.

MAKPOSKOHOMMUWYECKAS IOJUTUKA, KAK OCHOBHOM
OPUEHTHUP DOKOHOMHNYECKOI'O NIOBEJAEHUA 'OCYIJAPCTBA U

A. MypagumBuamn, P. TerBagze, M. Macxyana
Pe3rome
B craTtbe PacCCKa3bIBACTCA O CYTH MAKpPOSKOHOMHUKH, O IPOUCXOKACHHU U PA3SBUTHUU
MaKpOBKOHOMHHCCKOﬁ TCOpUHU. I[aHO 0603peHHe mnmponecca p33pa6OTI(I/I DKOHOMHUYECKOM TOJIUTHKU
1 €0 OCHOBHBIX ueneﬁ Ha IpuMepe COO6pa)KCHI/II>’I HOBOI HEOKJIACCUUYECKOM IITKOJIBI. PaCCMOTpeHa
HpO6J’I€MaTI/I‘-IHa$I CTOPOHA SKOHOMHKHN pr?;I/II/I, OCHOBHBIMHU IIPUIUHAMUA KOTOpOI\/'I SBJIIFOTCS BECbMa
cmaboe pearupoBaHHME Ha MaKPOIKOHOMUYECKOE BO3JIEUCTBHE W HE3J0pOBasi WHBECTUIIMOHHAS
MoJUTHKA. BhIcKa3zaHbl COOOpaXKEeHHsI 110 TIOBOLY MEPONPUATHI, HEOOXOAUMBIX JJIs1 POPMHUPOBAHUS
HHBCCTHIIMOHHOI'O PbIHKA, CPECANW KOTOPLIX KIIOYCBYIO POJIb AOJDKCH HIPATh FOC}’I[&pCTBCHHLIﬁ

OIOIKET.
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SIGNIFICANCE OF THE SIMPLE INVESTMENT POLICY FOR
GEORGIAN ECONOMY

N. Inasaridze

Summary
Simplification of the investment policy will help to develop manufacturing business in
Georgia. It is essential to increase and to develop the value of the investment attraction. Recently
there are noticeable improvements in this direction. For instance, partner and co-investment funds.
Nevertheless, the bank interest is still very expensive, and the legal environment of business, taxation
system, political instability, lowers investment process. The article discusses about importance of
simple investment policy for the Georgian economy and how it could increase the interest of potential

investors for manufacturing business.

3HAYEHUE YIIPOIIEHHON MHBECTUIIMOHHOM MMOJIUTUKHU B
IKOHOMMUKE I'PY3UU

H. Unacapunze
Pe3rome
Jnsg  pa3BuUTHS OpennpUHUMATENbCKOro OusHeca ['py3un HeoOXOOUMO  pa3BUTHE
WHBECTHIIMOHHOTO TIPOIIeCCa—pe3Koe TIOBBINIEHHE OOBEMa TIPHUBICUEHHBIX WHBECTHIMI. B
MoCJIe/IHeE BpeMsl HAMEYalTCs M3MEHCHHs K JIydlleMy B JTOM HammpBieHHH (Hampumep
napTHEPCKUE U Ko-(puHaHCHpYromue GpoHsr). HecMoTps Ha 9T0, 0aHKOBCKUI POLICHT IO MTPEKHEMY
BLBICOK, a IpaBoBad cpcaa 6I/ISHCC€[, HajaoroBas CUCTEMaA, 60H3HL NOJIUTUYECKON HCCTa6I/IJ'IBHOCTI/I
COKpAILAOT MTOCTYIIEHNUs] THBECTULIMNA. B cTaThe paccMOTpEHBI pa3InuHbIE BUJIbI HHBECTUPOBAHUS
" pEKOMCHOAIINHU MO COCTABJICHUA 6I/I?>HeC-HJ'IaHOB. C HEJIBIO MOBBINICHUA MHTEPECA ITOTCHIUAJIBHBIX

HWHBCCTOPOB JIA pa3BUTHUA IIPOU3BOJACTBA B pr31/II/I
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3393(MJdI6Jd IR0 LNSIAHIS IS
1. YerBepyxun H. ®@. CrepeomeTrpuueckue 3a7aud Ha NPPOSKLIHOHHOM YepTeKe, U3AaTEIbCTBO
muHucTepceTBa npocsenieHuss PCOCP, Mocksa 1965r.
2. Bsgammodg s, b —  gegdgbBedrmgmo  Lsobgobtim  g@sgogs  Lymemsdo,  3sdmd(39dmemds
“a36s0mg3s”, mdogmolo 1983(.

JEMOHCTPAIUA TPAPUYECOTI'O MATEPHUAJIA B ITPOLIECCE
OBYYEHUS UHXKEHEPHOU 'PA®UKHU (I npakTHYecKasi 4ACTh)
T. bepuase, H. Hozanze, M. /I3ua3urypu
Pe3rome
JIeMOHCTpallMOHHBIN MaTepuaj, UCIOIb3YEMBbIM B MPOLECCE MNPENOJAaBaHUs MHKECHEPHOU
rpaduKH, yCIOBHO MOKHO pa3euTh Ha ABE rpymsl. K mepBoii rpymmne OTHOCSTCS TUHAMHYECKHE
n3o0paxenus. s IeMOHCTpalMy 3TUX M300paKEHHH YCIEUIHO HCIHOJIB3YeTCs KOMIBIOTEPHAs
TexHuka. Ko BTopoil Tpymnme cieayeT OTHECTH W300paskeHHsl, IIeJIeBOe MpeTHa3HaueHue KOTOPhIX
ABIISIETCS OOYYEHHE ATANOB peaTH3alMKA 4YepTeka. B 3TOM ciydae yduTenb MOXKET BBIIOIHATH
4epT&X IOITAITHO C HEOOXOAUMBIMH KOMMEHTApHsIMHU, KOTOpBIe OyIyT CIOCOOCTBOBATH Pa3BUTHIO
NPOCTPAHCTBEHHOT'O TMPEJCTaBICHUS W HAaBBIKOB JIOTHYECKOTO MBIIUICHHSA. B nmanHol pabote
HarjsiiHble  M300pakKeHUs MOJIydyeHbl MPUMEHEHHEM MeToJa MapajuleIbHOro MPOEHUPOBAHMUS.

[IpenocraBiieHbl HEKOTOPHIE PEKOMEHAAINH /I PEaIU3alliN STUX I11aroB.

DEMONSTRATION OF GRAPHICAL MATERIAL IN PROCESS OF
TEACHING OF ENGINEERING GRAPHICS ( | practical part)
T. Beridze, N. Nozadze, M. Dzidziguri
Summary
Demonstration material used in process of teaching of engineering graphics, can be divided

into two groups. The first group includes dynamic images. To demonstrate this image computer
equipments successfully can be used. The second group includes the image, the purpose of which is
teaching of stages of realization of drawings. In this case, the teacher can perform drawing process
in stages with the necessary comments, which will contribute to develop spatial representation and
logical thinking skills. In present work, visual images are obtained using the method of parallel

projection Some recommendations for implementation of these steps are presented.
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1. YerBepyxun H. ®.  Crepeomerpuueckue 3agaydl Ha MPPOECKIIMOHHOM YepTexke,

n31aTenbcTBO MUHHACTEpCeTBa IpocsemeHuss PCOCP, Mocksa 1965r.;
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2. dogagemady o b —  gmgdgbedrnmo  Lsobgobtem  a@sgogs Lgmmsdo, 3sdmd39demmds
asbsomgds, mdoemolio 1984 .

JAEMOHCTPAIIUA ' PAOUYECOI'O MATEPHUAJIA B ITPOLHECCE
OBYUYEHUSA UHXXKEHEPHOU I'PA®UKH ( 11 npakTHYecKast 4aCTh)
H. Ho3anse, T. bepuaze, M. [3uasurypu
Pesrome

B mpomecce o00ydyeHuss UWHKEHEpHOW Tpauku OOJbIIOE 3HAYCHHE UMEET BHIOOp
ACMOHCTPAIIMOHHOI'O MAaTCpHajia. PaszButue COBpeMCHHOﬁ TCXHOJIOI'MM M3MCHHJIM IIOAXOObl H
KOMIIBIOTCpHAsA TCXHHUKA 3aHsIa 0O0/IBIIIOE MECTO B y‘le6HOM mponecce . Xots HarjisigHoc
I/I306pa)KeHI/IC BBITIOJIHCHHOC NPCIOJA0OBATCIIEM Ha OOCKE HUI'PACT BAXKHYIO POJIb I pa3BUTHUA
HaBBIKOB MPOCTPAHCTBCHHOI'0 IMPCACTCTABICHHUA n JIOTHUECKOTO0 MBINUIeHusI. B craTtbe
pacCMaTpuBarOTCA 3aa4u IMOCTPOCHHUHU, BBIIIOJIHCHHUEC KOTOPBIX pPa3ACICHbI HAa JTallbl, 4 TAKIKC

MpeaAOCTABJIHHBI pCKOMCHAAINH I10 pCaJIM3allui UX YCIICHIHOTO HPCOOOJICHUS.

DEMONSTRATION OF GRAPHICAL MATERIAL IN PROCESS OF
TEACHING OF ENGINEERING GRAPHICS( Il practical part)
N. Nozadze, T. Beridze, M. Dzidziguri
Summary

Selection of demo material is very important in the process of teaching of engineering graphics

The development of modern technology has changed the approaches and computer technology has
taken an important place in the educational process. Although, The visual image formed by lecturer

on the board still plays an important role for the development of spatial and logical thinking of
students. The article discusses the constructive problems, which is divided into stages, and

recommendations for their successfully realization are given.
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K CBEJAEHUIO ABTOPOB

IMopsinok npeacraBjieHus B peJaKIHI0 HAYYHbIX padoT

B xypnan “TpaHcnopT W MalmIMHOCTPOEHUE” TPAHCIHOPTHOTO M MAIIMHOCTPOUTEIHLHOIO

¢dakynpTera ['py3sMHCKOTO TEXHHYECKOTO YHHMBEPCHTETa Hay4Hble paOOThI IMPEICTABISIOTCS Ha

IPY3UHCKOM, aHTJIMMCKOM U PYCCKOM SI3bIKaxX ¢ COOIOACHUEM CIIEIYIOIINX TPeOOBaHMIA:

L.

Pabora nomkHa ObITh BeINIOSTHEHA HAa Oymare popmarom A4 c uHTepBajioM 1,5 Ha me4aTHOM
JHcTe cornacHo TpeboBanusam ctangapra 1SO:

a) Pabora moxgroraBmuBaercs B Microsoft Word ¢ ucrionb3oBaHueM peakTopoB TaOIUI[ 1
bopmyi1; BO3MOXKHO UCTOb30BaHue mporpammbl Microsoft Excel.

0) pasmepsl mousig paboyero iucra: BepxHee — 35 M, HIKHee — 25 MM, jeBoe — 20
MM, npaBoe — 20 mwm.

B) BBINOJHEHHAs HA TPY3MHCKOM SI3BIKY paOOThI J0JKHA ObITh HaOpaHa mpudtom LIitNUSX,
BBINTOJTHEHHBIN HA aHTJIMICKOM U PYCCKOM si3bIKax padboTel — mpudTom Times New Roman.
r') Ha3BaHHe PabOTHI JOJKHO ObITh HaOpaHo mpudrom LitMtavr (14B); ums u dbamunus
asropa — mpudrom LitNusx (13B); nHasBaHme opraHm3anuu, rj€ BBIIOJIHEHA paboTa,
yKas3blBaeTcsi B ckoOkax — mpudrom 13B; pestome paOoThl BBINOIHSAETCS KypCHBHBIM
mpudrom 12; ximroueBble cioBa — mmpuprom 12; TekcT pabotrel — mpudpTom 12;
BBITIOJTHEHHAs] HA PYCCKOM $3bIKYy pabota — mpudrom 12; mocie nurepaTypbl Npuaaraercs
pe3ioMe Ha aHTJIMICKOM M PYCCKOM $I3bIKAaX CO CJIEIYIOIIMM YKa3aHHEeM: Ha3BaHHE padoThl,

ums 1 pamunus aBTopa (aBTopoB). O0bEM pe3tome He oikeH npesbimaTth 10-15 cTpok;

2. Pabora nomxkHa ObITh mpeAcTaBieHa Ha komnakT-aucke (CD-R) u B omHOM sK3eMIutsipe

(pa3bopuunBo) HareyataHHOW Ha Oymare ¢popmara A4;

3. K paborte mpunaratrorcs JaHHble 00 aBTOpe (aBTOpax): Hay4Has CTENeHb, 3BaHHEL W

[OJIKHOCTb;

4. Penakius corimacutcs HamedaTaTh B OJJHOM JKYpHAJIC HE Ooiee TpéX CTaThbel BBHITOJHEHHBIX

OAHHM U TEM K€ aBTOPOM;

5. KonugecTBo nuctoB paboThl onpeaensercs ot 5 1o 10 ctpanwuir;

6. ABTOp HECET OTBETCTBEHHOCTH 32 COZIEpKaHHe U KauecTBO paboThl;
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FOR AUTHIORS

procedure for submission of scientific papers in journal

In the Journal “Transport and Machine Building” of Transport and Mechanical Engineering
Faculty of Georgian Technical University manuscripts will be submitted in Georgian, English and
Russian languages with satisfying of the following conditions:

1. The paper must be performed on A4 page format with interval 1,5 by requirements of 1SO
standard:

a) The paper must be prepared in Microsoft Word with using of redactor for the tables and
formulae; is possible to use the program Microsoft Excel.

b) Margins: top — 35 mm, bottom — 25 mm, left — 20 mm, right — 20 mm.

c) Performed in Georgian paper must be typed in LitNusx, performed in English and Russian
papers — in Times New Roman.

d) Title of paper must be typed in LitMtavr (14B); name and surname of author — in LitNusx

(13B); affiliation, in parenthesis — in 13B; abstract must be performed in italic 12; keywords

—in 12; body-type — in 12; performed in Russian paper — in 12; after references should have

the abstracts in English and Russian with following: title of paper, name and surname of

author (authors). The abstract should not exceed 10-15 lines;
2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed on format

A4,

3. The paper should be accompanied with the information about author (authors): scientific degree,
rank and position;
4. Pe,[[aKI_II/ISI COIJIaCUTCs HarledyaTaTtb B OJHOM KYpHaAJIC HC Ooiee TpéX CcTaTbeyl BBINTOJIHEHHBIX

OIHHUM U TEM KC aBTOPOM;

5. Size of paper’s sheet is determined in range from 5 up to 10 pages;
6. The author is wholly responsible for the contents and quality of the paper;
7. Aforementioned requirements are necessary for the scientific paper to be accepted.

The work is printed at the expense of the authors.
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