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FACTORS DETERMINING THE AVERAGE
SPEED OF CITY BUSES WHEN OPERATING

AT DESIGNATED LANES
David Pridonashvili, Zurab Bogvelishvili,

Nugzar Diasamidze
Abstract

The article deals with the most important reserve for population transportation process
quality enhancement, namely allocation of special lanes for city buses. There are offered
criteria, according to which the mentioned measures have to be carried out. There are given
recommendations for mandatory consideration of key factors influencing the operating speed
of city buses. Special attention is pinpointed on determination of the distance between stops
scheduled for city buses. It is emphasized that the mentioned value has to be 600...800 m and
more. There is offered the parameter for assessment of the recommended measure — city bus

operating speed.

®AKTOPLBI, OITPEAEJIAIOHNIUE CPEJIHIOIO CKOPOCTb
I'OPOJACKHUX ABTOBYCOB IIPU OKCIIVIYATALIUU B
BBIAEJEHHBIX ITOJTOCAX

JMasun lIpugonamsuiu, 3ypad borsenumsuim,
Hyr3ap Aunacamuase

Pesrome

B crartbe paccMOTpeH Ba)KHEHIIMI pe3epB MOBBIMICHHs Ka4ecTBa IPoLiecca MEePeBO3KU
HAcelleHHWsi — BBIIENICHUE CIEUUANbHBIX I[IOJIOC [UIsI TOPOJCKHX aBTOOYCOB, a TaKke
NPEUIOKEHBl T€ KPUTEPUH, COINIACHO KOTOPBIM JOJDKHO OCYILECTBIATHCS JAHHOE
meponpusTe. [IpencraBieHsl pekoMeHIauu 00 0043aTeIbHOM yueTe OCHOBHBIX (PaKTOpOB,
NEHCTBYIOIIMX Ha KCIUTyaTallUOHHYIO CKOPOCTh FOpOJACKUX aBToOycoB. Oco0oe BHHMaHUE
3a0CTPEHO Ha YCTAHOBJIIEHWM pACCTOSHUS MEXAY 3alNTAHUPOBAHHBIMHM JJISI TOPOJCKUX
aBTOOYyCOB ocTaHoBKamH. [ToguepkuBaercs, 4To yKazaHHas BeJIMuuHa JobkHa ObITh 600...800
M u Oonbmie. IlpeanoxkeH mapamerp A OLIEHKM PEKOMEHIOBAHHOIO MEPONPUATUS —

IKCILTyaTalMOHHAs CKOPOCTh TOPOJICKOTO aBTOOYyCA.
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SUSTAINABLE DEVELOPMENT CONCEPT AND
GREEN LOGISTICS
Vakhtang Bogvelishvili, David Pridonashvili,

Zurab Bogvelishvili
Abstract
Green logistics is one of the main components of the sustainable development of the
interaction system of society, economy and environment. Green logistics as a scientific
direction is relevant in the modern world. It is the consolidating factor of science, business,
education and connects environmental care with logistics activities. It has both economically

as well as ecologically and socially beneficial effects.

KOHIEIIIIUA YCTOMYHUBOI'O PASBUTHS U 3EJIEHAS
JOI'NCTUKA
borsesinmBuian Baxraunr, llpunonamsuiu {aBus,

BorsesumBuiu 3ypad
Pesrome
3eneHas JOrMCTHKA - OJTHA U3 OCHOBHBIX KOMIIOHEHTOB YCTOHYHMBOTO Pa3BUTHS CUCTEMBbI
B3aUMOJICHCTBHS 00IIeCcTBA, SKOHOMUKH W OKpYKalomeld ¢ peapl. 3eleHas JOTHCTHKA Kak
Hay4YHOE HalpaBJCHUE aKTyallbHa B COBpeMEHHOM Mupe. OHa SBISETCS KOHCOIUAUPYIOIIHM
dakTopoM Hayku, OM3Heca, 0Opa3oBaHUS M CBS3bIBaeT 3a00Ty 00 OKpy»Karoule cpezue C
JIOTUCTUYECKOH NeATeNIbHOCThI0. DTO MMEeT KaK 3KOHOMHUYECKH, TaK M JKOJIOTMYECKH MU

COLIMAJILHO OJIaronpusiTHOE BO3/CICTBHE.
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390050308 969M3mEH935Mds  (Lof3o30L  boGxo  ghmMgMeE  JguOYIEgdIE
Bo@®bL3MOGHM  F7FomdsDY). 53 F9dmbgg35d0  93GMBEGHMIBLEMOEGHM  Bodwmsgdols
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99%399dG05b6MdoL  gg3pligds  bmME30gergds  dolo  LygdL3EMsBHSEoM  ™M30L9d9d0L
0563969000 gd0l go6m9dg [1].

15533 MMM GHGMBL3MMEHTo F0gdMEo 53EHMLIEGHMBLIMOEM Lsdwsegdols
399603996-93mbm303MMH0 Ggn3Lgdol gobBms©gdmo 3M0@GHgMH0MAL Fomdmowygbl
39005H00390D9 Y3560 IBIHIGIK JO0. 5gdOLT0YMO LOEHMIBL3MEOEM LoTMSEgdOL
3565393900l Mm3EGH0dobs3gool  3M0b3030  dyMIscmgmdl  ,d0b0-0ogb“  STm3560L
3905093930 80608 mo  IbsbIIKRGd0  BodLoogrEmo  FFoMTMGOIOHMOOm.
5060360 58m396s ©H0Y39690s B533eg30 356589 BHMJOOL M3GH0To MO Bmbols
39903w9bsbY, HMIgdoE T9glsdsdgds Mm3GH0dsO™MdOL 3M0EH)M0ds doMgdw
3033wgdbydo  dsB39b9deols 3603369 mdsL.  doduodsgrMo  360d3bgeMdLL
909379936905 394603096, bomwm dobodscrrMo - 3H9db03m6m-93mbmBo3ME 3md3egd-
b doh39b9gdgamls [2].

319 JoEYMAsL 5P 543l 93GHMIMBOWOL MIGH0TSWIMHO 3561539BHMGOOL
996MBg30L 30IMdgIol 495HY39EOLOL. 29IHB0WZJdDBY WOY3560w0 EBIBIGIXJOOL
360@9M0md00 390dgds d9i3sLgl 93¢H™BMdowol  3mBLEGHMMIzool Bydoldogmo
33093, M50 53 COHML 033905 Jobo LoggL3EIMSEOEOM M30lgdYdO.

53GMLOG®BL3MOGHM  158wYoEgdOl 3565993 Jd0L  4obAB>DBWIgE  BoJEGHMEML
Do8mo9bl  Logduders@osom  306Mm9d0.  M3GH0ToMMO  G300Msdfgmds
3960BsB3MGOS FoILIBOWO BHZ0MDOL M301909d0m, bergm JgaBPME39E BOJGHMOL
Do60m596L Logbom  3060HM09d0.  s30FHM™I  BHMIBL3IMOGHOMGOOL  3OMEgLdo
333MBSGHMIBLEMOEGHM 15FOSEGOOL  35615d9GMJOOL M3BH0T0DoMGds  Mbs Imbgl
HMAMOE Y3560 bsbstxgdom, 0lg dolo 3s65dgBHMYdol  Jglsdsdolmdom,
(530MmbsOMo  sBH3MOM30L  NHBOMB3gYmBom s BsGHMBLIMOGHM  bs3ool
9000560 LBl 9839JE0BMBOL 300G IO0MTom.

933MLOGHOIBL3MOEHM Bsdwogdol 9339dGH0sbMmdOL Fgnsligdols LW ymazowo
9539693930l Mm3EH0doemMo LobGHgdol MBEOHWE39WwYMBs FIBOHPOL s6s FBME MO
1553GMIMBOW M GHMIBL3MOEHOL, 50589 9OHM3bmwo dgMMHbgmdols BwbJzom®mdol

99393G056MdL.
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30600500 bsfjoeno

33GMBEGMBL3MOGHM  Bodmogdol  9x39dBH0sbMdoL  doMoms  3gdbolz M
36039M0maL §omdmoygbl FoMMgdMOHMdS, MHMIoL doMomso dygbgmo -
9d6M5mdoL  LYFMPWM 3946037900 LoBJs6g goboLLBEZMNDS  53EHMLSEHMIBL3MMEHM
L5dMogdol  Logdu3esGSEOMm  M30U909d0L  GOPMBEOMdOm, LogJu3eISES30M
306Md000 s IdMMOL 39300, dGusdsdols© dMdMSMdOL Lodwmswm Hqdbozwmeo
boBdotg  ©sdMm30090Me0s  LolEgdol  ,,03@MBOG®MBL3MOGHM  LBodmogds-gbHo-
300M@0-45M93m“ MHRMEgdol  MOMM0gHNJIggdom. LogJudwrys@ogom 306MHMdId0
Do608m596L 839949 ML, bmerm aBs s 49M9gdm - 93D0M©39L, MoYsb dsmo
393965 4m39em30L 5830MYOL INdM>MdOL 3@ gb30M LoBdsGgl, HmMIgeos 8ggdem
933MLGHOBL3MOGHM BodsEgdsl Msz30L0 3H9dbozmMo Fglodwgdmdgdols godmyg-
Bgdom dm3gdme Logbom 306MHMdgddo. 6xdoLdogh 30MMdGOTo oMgdm 8339006M5©
BOMEI3L  3mGHYB30Me  LoBJoMgl,  LosGHMobLdmMEHM 65350l @s  FMIMIMIOL
mO560Bs300l 1539 90900L 393w 9boo. 5J9096 259306560,
933MLEGHOBL3MOGHM L53v95EgdoL bogJL3e MG SEOM 03019090005,
39bLO3MPMGIMo 3600369 mds  9b0Fgds  2ods3MdLL,  GMIgwoE  FYOEXME
39bLOBOZMO3L BMIMSMBOL Lsdwgsem 39dbozme LobJsMgl.

533MLGHOBLIMOGHM  LsdsEgdol  3mbLEGHOWJ300l  9ugdgb@gdl s dolo
Bo9JL3EMOBSEOM M30L93gdL LOMEISE 56 259860 3938060 BHELBL3MOEGH0MYdSDY
3394 3HMOM03 6bsORJMIB, 5F0EH™MT 9839JEH06MdOL Fgnsligdols 39omEado 56 SMOL
LEOMYMGBOO.

933G MLGHOIBLIMOEH™ LodMogdols 3MbLEGOMJzo0l LEOYEYMGOL
OB MYOMEO Fgxsligdol, dobo Hgdbolzmemo s 3MbLEOIE0Mwo 356589EMgdOL
d96Pg30Lsm30L  LyFoMms dobo  3MmbLEHMMJ300l  TgmoglgdomdOL  Fgaaligds  S6Mo
dbmEm© INdMOMBLMD, 5605990 dobo 9JudesGSEo0l b3y 3Mm(3gLgdmab, Gog
995336905 OHMaMG3 LogdL3YSES30M, oY LETMABAIMYOM MZ0LYdGOOL TGTBHBGOSL.

d0bgo350 03ols, MM 53GMUBAGMBLEMOGHM Lodowgds  HoMBmoygbl
1553GHMIMBOW™M  BHEMBLIMOEGHOL  LobGgdol Mo  Ggdbozme  J3gLolEgadsb,
399J399690 B53MMI90T0 93EMMGOOL 5TMFIbIL 56 HotmBMoYgbl 953G MIMdool
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53BJ30O™dOL  9539dBH056MO0L 2oDBM© L3 EBMIMDOEIM  BHMIBL3MOEHOL d0s6
Lob3gdsdo. B39MWdMH03 2obobowrgds Logduds@oEom ™m30L909d0L MMAgE0d)
3939 50900 358396989wo. 530@H™I BoFoMMs 53BMBEMIBL3MMEHM LsdsEgdol
99399G056MdoL  Ggx35Lgdolsls qobboem 04bgl, GMmam®E dolo 3mblEMMJzowmwo
35659936900, olg dobo Logdudes@oom 35639690 gdo, MMIWgdoa Bs3dsMobo
U SbILSMYOID 53¢3)MBMBOWOL 95399 B06MOL LoEMBLIMOE M 3OM39Ld0, O3
BMQOI® 35UMBMOL o3 EMIMDOEIM BHMIBL3MEOEOL 6300560900l ™Mbsdgmm3y
3™b39nEosL.

L59JL3 OB SEOM M30890900D FMIMSMBOL Bsdwysem 39dbolzme LoBdstnBy
0005356 2593w 9bsl 9bgbl g30m0-LobJsMromo M30L9ds, GMIoms3 BMOIOMEIdS
333MBSGHMIBL3MOGHM  Bodwoegdol Tgbodenm  dodbodogrMo  FmdMsmdol  LoBdsGg.
LSIMBOWMFM MZ0BYBY, F9T3EMBS, FPAMIPMDS, FoMHMNZ5MBS, 3ol Lodm3zcy
0o685m©9696  FmIMoMmdOL  Lodwowm  3mGHgbiom®o  LoBds®ol  8g9dbe3gew
3394 BH™MYOL, LH3930L botrxo MIMsEME 56 SHBOIBL A93cgbsL FMIOSMBOL LT S
LoBdoBg, ®MIES  FoM35eoLobgdME  Mbs  0dbgl  93GMUBOG®IBLIMOEH™
1589915 900L 9539dEH056MBdOL Fgg3olgdOLLL, CroEA6 FoMTMoybL BMIbL3MMEH0MGdbY
QbsOR Mo 9bgMA00L 06MH0d J5B396909wL.

0.9. BOMdobol 09 FgImM™o35H90Mw0s 3Mmb3OgH M  LogdL3WYSESEOM
30609030  93GHMLOGHMBL3MOEGM  LBodMogdols  3mbLAHOJ300L  LOEYmaol
3995900l LobiBgds, dob Foge F9omEgdmE 0dbs Bssg3EGHMIMdOM™  BHEMIBL3MGOEOL
LSgHOM 995399 3H05bmdoL Bsfoerols 93¢ MULOEGHMIBLIMOEHM L5 9d0L
»3MBLGHOYIEONo 983IHUOMBOL” 36gds [3].

933MLOGOBL3MOGHM  Lodmogdol  ,30bLGHOWMJ30Mo  9539dBH0BMdS”
39bobogds, Mmam® 3 dolbo 3H9gdbolzmMo 35653939000 A9sDB030L JoglodseyMo
99399G056MdoL MBOMb39gmRs  3mb3M9gEHME  LogdL3wsBEsEoM  306MHMdYdT0
MBoBOMbMIOOL  I(330m. 3MmbLEMWJ309wo 9B39JGWIOMdOL Tgxzolgdolsl gu 36909
3olbbdmdl  dbmwmE 00 ®30099900L  AdM35¢olHobgdSL,  MHMIEgd0;
39bLsBOZM5396 LoBHMIBL3MOEHM 53560l g gdol 939JEH0BMBd, 5649 ImdIMoz0
33GMBSGHMIBL3MOEHM LT gdoL LEMEgMzol boGolbl.
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33GMLSGHOBL3MOEGHM Bodmogdol  3mbLEHMWJ30sLS s ol 9B9JEH0BMAL
dmOmol  LoLBHYIMOO  3530M0LSMZ0L  J9TMYqgbgdmo  Bdgdom 933 ™MIMdOOl
3™bLEGMMJ300L  gagdgb@gdo-Logdudems@dsgom  ™30L9d900 - 989dEH0bMdOL
2990yg9bqd0l 3539690900 - FHOMIBLEMOEHOMGOIBY IBbLORGOO“ 53EMIMdOEIOL
99%39dG056MdoL  F9x35l9gdol  FgMGdIOL 2963000560930l 5FMEFIBIL  HomBmoy9bl
53¢™AMd0ol  3MBLEBHOI300L  9539dBH0sbMdOL  doMoms©  3M0GHIM0MIMb -
A69bL3MOEH0MGOsDY BLIOIRJOB MDOYIEIOO 35300600 4oBLIBOZMS, M55 FMo0-
bmgl  93@GMLOGHOBL3MOEGHM LMo gdol  989g@05bMmdolL  3bgdol  EIBMLEOSL,
596 dolo gL sdsE0ol 890099 BIbLIGIXOT0 FooM35¢olobgds dbmEm©
Gogo  LogldesBogom  bsboMxgdo.  bmwm 959G 0sbmdol  Fgz3sLgd0l
956396909330 56 50L5HYdS A3 MOMYMTBOMO 9RIJHJO00 89Jdboro bR JdO.

533MBOGHMBLEMOEGHM  BsTMoEgdol  9i39d@05bMdOL  Fga3aligdol  8gomgdols
3b65¢0boll g9y 9g0dewrgds BsdmYsodgl 3MMdMgOoL 25sfY39GHol MBOH™
UOMYMBOEo  B0OINs g0 Lobom:  BO30MbIOMWo  LoEGEMmIBLEMEOEHM
L5OEgdOL  FgMBg3s s TJgxdlgds b  0mM35woLobIdEIL  LoEGHMBLIMOE™
15390900l 363MMgbGHO  FMEYgdol  XAMBOL  BMOToMYOL s 9d96
G530Mmb56OMEo  Lo@®MIBLEMOGM  LydMogdol TgMBg3sl domo  3MBLEBHOMJE0IEo
356589G®900L  J9s0g00m.  93GMLIGEMBLIMOEGHM  Lodowgdgdol  3mb3MM9bEGHO
9mggdol  XaMRol  RMOIoMYds  Mbs  2obbmGmEogwEal oo ghHPbsocmo
A3060059(9M00L  LOEMBL3MOEM 3OMEILOL MOYIBOBIEFOOLs S Logdudas@s3om
306Md900L J0bgE30m, BMOI0MOEO XYMBOL M5bg0MGdS MBS Fobsbm®Eogw gl
305053000 (156303 I3M™MEOI®) 93N MAO0YOO MLIROMLMIIOL 0bE MO MOO
360G9MH0MIgo0m, 53 3OOGHM0MINO00  LoGMIBL3MOGHM  Lodwowgdgdol dgMBg30L
390009y Mbs 296bmME0gwEal s IMIMMIOL MLOBOHMLMYdIOL 0bE M MOO
360390039000 s 999009y Fom0 M5bg0M9gd0L Jggo T9oMbBgl 55653 9d mEO
9m9ol  Lo@G®mobLEMOEGM  LsdMowgds, 8909 2oboLEBOZOML  dsm  Jos
B59JUBEMOBOEOM  IBLIMXRGOO O IO MOOYMBOMO JRBIJBHJO0M  odMf3gmen
Q5b5bIX GO0, braenm F999 3960LsBOZOML 936030 3M0EHIM0MAgd0 - {dobos
9290990, berm M530Mmb56MH)0 LoGHMIBL3MEOEM LTS GOOL LodMmEMM gasligdols
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5 99MbBg30L5mM30L F9MO0M0 9BgJBHO FoboLLDBOZOML (39dbozm®-93mbmdozmeo
36039m0mdom.

9°9myg9gbgdmeo ffgsmmgdo s o@gMsdm®s:
1. Hapkesnu 3. WM. - Omnpepenenne cpennero KIIJI aBromoOuist Ha Mapupyre.
ABTOMOOMIIBHAS POMBITIIIEHHOCTE; 1998, Ne 10, C. 20-23;
2. Toxupos T.. - Be16op NoABMKHOTO cOCTaBa Kak (paKTOp BIUSIOMINN Ha SKOHOMUYECKYIO

0€30MacHOCTb ~ aBTOTPAHCIOPTHOI'O  MPEANPHUATHS; OKOHOMUKA U MEHEIKMEHT
WHHOBAIIMOHHBIX  TexHosoruit;  2012; Nel2  [Onextponnbiii  pecypc]. URL:

http://ekonomika.snauka.ru /2012/12/1462 (mara obpamenus: 01.08.2014);

3. ®apoown SA.E. - Oumenka wu BbIOOp  KOHCTPYKTHUBHBIX  mapameTpoB  CATC.

https://www.google.com/ (a5@sdm{fdgdwgemos 25.03.2021).

THEORETICAL FOUNDATIONS FOR CHOOSING A

RATIONAL VEHICLE
Valerian Kharitonashvili, David Ashotia
Abstract

The analysis of methods for choosing a rational vehicle and the theoretical foundations
of a more perfect method for choosing and evaluating it in the form of an appropriate formula,
which provides for the choice of a racial vehicle according to technical and economic criteria,
provides not only an increase in the efficiency of a vehicle, but and road transport, as well as

the functioning of the national economy.

TEOPETUYECKHUE OCHOBbI BIBOPA PAITOUHAJIHOI'O
ABTOTPAHCITIOPTHOI'O CPEACTBA

Basnepbsn XapuroHamBuiu, JlaBua Amorust

Pe3rome
I[aH aHaJin3 METOI0B BBI60pa paLlI/IOHaJILHOFO aBTOTpaHCHOPTHOI‘O CpCI[CTBa nu

TEOpPETUYECKHE OCHOBBI 00Jiee COBEPIIEHHOI'O0 METOJa €ro BhIOOpa U OLIEHKU B BHUJE
COOTBETCTBYIOIIEH  (QOpMyJoOi, KOTOpas MpeaycMaTpbIBaeT BHIOOP PACHOHAIBHOTO
ABTOTPAHCIIOPTHOT'O CPEACTBA ITO TEXHUKO-3KOHOMHUYCCKUM KPUTEPHUAM, UTO o0ecIieynBaeT He
TOJIbKO TMOBBIIIEHHUIO 3()(HEKTUBHOCTH aBTOTPAHCIOPTHOTO CPEICTBA, HO M aBTOMOOHMIIBHOTO

TPAHCIOPTA, a TaKXke (YHKIIMOHUPOBAHUS HAIIMOHAIHLHOTO XO3SHCTBA.

22


http://ekonomika.snauka.ru/
https://www.google.com/

29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

o3 656.081
533MLOGHMBL3MOEHM 1553w)5¢gd0L sFNHHHYF9d0ls

36MmEgLoL 330930l 3900MmEadoL 5b5¢P0BOo
35¢096M056 bsmo@GHMb5330¢0*, 300 5IMMOS™

"B6HR9b060, bosgsGorzgerel (9976037960 96039650 H0;
O HG560, bogs0339¢mb (9976032960 296039GboAdIGH0
(Lagotmoggeml Ggdbozmmo MboggMliodg®o, 0. 3mlidsgsl J. Ne71, 0175,

0000oL0, bogdsHmNZggee)

M9BoMBy: dagd1cr0s bsg bser-bo®sbb3crther dgdorbzgzol 890098 33¢93m8ocrol osd-y-
b&e 3980L 360939000 32¢7930L5 @5 ©GbEGF980L Fs6docrol 3sbbs bzkobsl 9963969980l
do96 350029969829¢70 Usfigolio 35659999800 bhoobho 32960 bsigdgdols 69302896098:9¢0
b60605903980L 565¢robo, Hderol J9ga900 8530639698L s6Lgdrycmo 5930209609829¢mo dg-
0003980l bG«emygmn0lb  59300798¢rmB5b, 00563G90G™39 339800 980b  bsdrpb&Hey i
bobB9d980b 35 bH0em0 9%999056m80b 350335¢»0bHobB00.

153356dm LoGY39d0: 53(BMIMBOE0, FNHEONYFGdS, LogDoM-UsEHMbL3MOEHM Fgdmbggzs.

dglsgseno

Abmxgwom  BEGHOLE03S  230B39690L,  MHMI Lo BIM-LoGHMIBL3MMEHM™
d900bg939d0L  (LLY)  F9gaq0ds  dgodobs OO  LMEosE&-93mbmdozmMo
36003690mds.  AbMBom  XSbo330L  mGYBoBsEool  dmbsi3gdgdom  BdgYIOO
d900bg93990L 40% - @6 Losg@GHmdmdom GHMmobL3MOGHDY LB T9o0ygbl 98 %.
53560@-bobogsMM LoEYs3o0l Ho0dmgdbolsls ddmmeol 8mddggds dodsMmMME0s
LBLT-0b 53006 530¢9d5DY. 5F0EMA LogJu3gOGHM 36odGH035d0, Bdmmeol dogH Llsd-
ol 35300056 530 gdoL 39g6039M0 Tglodwrgdemdol sygbol doBbom, 9dudgMEHol
006509 g9ds 933HMAMd0WOl LoBdsols s AoBgMgdOL dsbdoerols AsbLEBE3MOL
5dm39bs.

»000M0-53¢MAMIOWO-24Ho-256093m“ LoLGHgIoL JggbobBgdob - ,ddmmeo®
doMoms 356396909l Fo6MTMo9bL IdRMEol Mgod3ool MM, beenm J3gLbobiEgdols

»933MIMBOWO* - ©odMbEOWIGOoLs @S  obgzm0Mmgdol  35M939EMgd0.  OHMYMOEF
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09MMoMEo  ©d  gu3gm0dgb@G o  33e0g3900  a30P3969gdL,  MbsFgEM™3Y
3330 qdoL LsdMbOHYFm LoLZHYIgOoL 9B9JE0DMBS (MO FIBOL gBgBH0BMdS —
296%BmBoqds, HGMdgmwog 353M0bsdIds LsdMBL3MGEM bdwsmqdols bsdmbemim Lolggdol dogh
59309090 sOMZ50 Fobrordgamdol dgddbol mbsmom) d60dgbgwmgbs d930s, 30MY
9dd39w 90900 3006LEOYJ300L 93EMIMDOEGOOL LoadbemwyFm LoliEgdgdols [1].

056589000Mm39  93GH™IMdOEgdoL  LsdMbeMmFm  LoLGHYIYOOL  356589xEHMYGOOL
95050 989JGH056Md0L 8909900 Fom0GOME0s 93MJM3g LBLA-0L LolsdsODEM
993960.G0BoL 9u3gMEGOL 3OMG. 0.8.30mOM30L 65dOMATo [2].

5055950 LLF-0b LogdL3gOEGH™ 33eg30LsL v3EHMIMBdOOL LsdMbeMmFm LobEgdol
99393G056MdoL  Fgg3aligdolvls  25dmyqbgdeos  dmdzgegdo  BEsGHoLEGH03Mmo
9dmbs3999%0 [3].

Lo9Ju3gOHGHM  3MogdB035d0  godmygbgdwo  LLI-ob  Hg3MbLEGONI300L
5989353900 6©93m39badMEo  390mEYdol sbsEroBo  430639690L, BT oo
3o9Bb0sm  8600369wm3560 MBMLEGHMdgd0. LLT-0b 93E™GH9bozmemo 9dudgMEGHOBol
BoBHo®900l  LOBMBEHOL  AoBMEOL  FoBbom  LsFoMms  sBMLEBHPIL  SOBYdIMO
99060 (93m39bI309d0.

do6M0msEo bsfogro

LL3-0l  330g30L5L  93@MIMBOEIOL  AoBRGMHGOOL  Bsbdogrol  Fgxrsligdols
3MEOIMNE9ddo  godmoygbgds obgmo Lofgolo Tmbs3gdgdo, MMyMEOOEss: 8dRMEOl
095d300L MM t;, 13w9d0L B BsF0YdOL 3mgnR03090EH0 @, ©s8YsMgdMWOo
dodbodogrMo  dgbgergds  j,  93G™IMO0ol  ™M3gdol  JoghH  IGHMZIOMO
©53MbMMFdol boegso 3350 S (0HBo - 9MS dMMB350 M3l gMdogo
9 3996905). 93@™MIMdOEoL 0/)bom LoBds®ol 9dzocmgdool Bodbgdol 56 dobgbgdol
0o0mgdbols  dmbgds  LbgosolbgoggzoMos.  8oy., o0mbBo  Fgodwgds  Ho6dmogdbsls
Q537bM 39058009, FMHOHFGO0L 5699, 96 FMbGYF9d0ol 8909y, SdoEH™d dobo
399mygb9gds g9BgM9g00L 45BLIBOZMOL BMMOTMSTo ymzgEmM30L SO SHOL 3MgJEH M o.

LLJ-0l  Fgxobgdolsls  93GHMAMdowol  gohgemgdol  dsbdorol  goblsbwg®s
©59M30090905 BogHom-BsGMIBL3MOGHM 306MHMdYdDY, 93EHMIMd0OL LoBdstbBg

Q5 933™MIMdOEoLy s ddmol Mgod300L MOl dsB3969dgdDY.  Mgojigool
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@OH™oL LoEoY J90dEgds 0ymb BMzM9gddo 0,3-2,0 9, GMIgEoE MO0
500530560l Bggbbyg, sLs3BY, LGSIbY (R90MEPOEGOSDY, XIBINMNYWMdIDY, JBM30E
53509 MdBY, IVEOEMISBY O 360G IO BogBMMYdDY, WY-Msdol EMHMDBY
Q9 5.9), 859, 25 597 50530560l M9od300l MM F95009bL Fo®EH0g LoGs30gdd0
Lodmoemme 0,26 0, bmem G Lodweogddo 1,54 §-U. 2056560039005l
99b39MGH00  M95J3ool  @OML  00gd6  EFBOOEGO0EIB, GMIGdToz 9O SMOL
2390350{obgdwo gl BsdEHmeMgdo.

99b39MGH900L doge 93m39badME 3bMHOEgddo 3900 3m930(3096¢HJOOL
d96Pg3s bgds LLA-0L sEoWDy Fgdmbggzol dmdgb@do dgdmbggzsdo dmbsfiogg
BoGMBL3MOEGHM LMo gdol LogHom 30MMd9dT0 53 39303096Egdol dgdmfdgdols
396989. 598539 OML, FBOOEOL FMmbs3gdgd0 SMVLMEIL 5M530MG 30MHMDJOT0 SM
d90d9ds 899L585993MmEaL MgoE dmboz)dgol.

03900l 4Bolimsb BsFogdol 3mgn03096E0 ITM3I0IdIM0s 56O FBMEME
33¢MIMd0ol ImdMsmdoL  LobdoMgbg,  LodMMOg900L 3 ToMdIDY,
360 GJJEHMO0L bsbsEGHOL Lobgmdols s 8EYMIsMgMdDY, 3MMEJJBHMOOL MHgHBobol
bosmolbbbyg, qbolb  Logsdzgwol  Lobgmdols s  8ymdsMmgmdsby, 96599
BoGMOBL3MOGHM  LsdMogdol  Hodbg, dob  Tobobg, godsMOGHME  BMIYdDY,
5960658036 030L985Bg, LodMS390T0 35900l (159390by s 3HYI3YOSGMIMSDY,
dolo 3ROl LogsbgByg, saM9gm3zg LoaBsm 30MHM09dBY, 53539 ML LLIJ-ob 3ol
306309¢ M 9mbs33900D9, 900303 JIMGMOOL A5MgdMb, MgEogrbg (ABoL aMdogo
5 396030 J96md0), Jo0l 80O gdBY s dogsDY.

5O 39MHM0 (3OO, HMIJG0E SMBYOMBIL 53EMEJJb03 M0 9Ju3gMEJOOLIMZ0L
@5 MHMAol  dmbs3999903 299m0ygqbgds  oobgem0dgooLLl, 96  om3zscobfiobyodl
50b0dbME BogdBHMMgdL. LLA-ol 33¢0930LsL 58 FMboEggdOL godmYgbgds, dom B9
9o LoxgmdzgwbBg 2939900 Lsgdu3gOBG™  ©O33bs,  MMIGELSE  299Bbos
B35O30 FJIR0, G Fgodwgds 0gmb LoMHambm. Tog., gdudgMGHgdol doge
299my9gb9dmo 3bGHoE0, 0deg3s YsMgdmeEo d9bgwgdol j < 6,8 9/{3d? boob,
85306, Gmgs  j=¢@g=08x%x981=7859/(3°. ©53g>-O9dmmo  d9b6gwmgdols

95Jb0doEMMo  LOEOEY  ITIMIOPINMNWOS 9GS  TbMWME  MZWYGOOL  ABILMD

25



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

B5F00900L 39303096GHBY S OGZ0OMZDY, 50539 LHGHMIBL3MOEHM LTS g-dob
LobgMdsDBY, ol 39gdbo3e FobsllosMGdWgdDY, 39d6036 FaMBsMYMdsBY, dolo
L5FMb-M9Fm BoLEHGIoL BEYMIMGMISDY s 9JBIJBH0DMdDY, SxMgM3g Mol
35OM350 Hg9mddggdsty. 3b®owdo dmEgdmwo ™M3wgdol aBILMD BsFogdol
309303096G0LIRYD  ITMI0IOMWGds, ™30l FBOOZ HTIMI0YINYWOS BgImo
506036 735dBHMEOGODY, 3500 MO0 53¢ MIMBOEOL FMdMSMdOL LoRJs0MgDY.

dbmodo  93¢HMIMmdowol  sdMbOHMFGool  9539dBH0sbMdOL  4sdmEYdo
39bLOBOZOME0s 40 30/ LoBJsMYbg. LogdL3gMEHM 305dBH03500 56 SOLYDdMBL Mro0TY
9mb5(3999%0,  OMIWIdOE  I93MEOGJBH0MJOID  Topow  DBEgO  LobdsmgBy
53¢™IMd0ol sFMHEOMFGO0L 9539dEH06MBOL gosbasm0dgd0l FgOMEPOIOL. Cro6
35960L {0bo50dgamds 0BM©Y0s BoBJsMOL 335MHEHOL 3OHM3MOEF0MWSE, (DSOS,
6MOmd 9 03938 ©3MbOHMIGIOL  ITYsMYIM  BoBsdo  Fgbgegdol  Lowool
365LHMObIBMOO03Z (33¢0gdL.

39BOHOOWO 590065303900 M30L9090000 Lb3salbgs BHodol msbsdgmmay
Abmodo  BoB®obldmOG ™M 539 gdgdol  LsBgbB™  godmgdom  doglodser)Mo
©5395M9gd0emo  d9bgemgds 100 39/bod  LoBJobgDyg, obzMGo dMbOHMIgdom o
BOMEYMBOE0o BHdMMS3900L 3MBLEMWJ30ME0 356015993 MYO0m FIMO SBBsGH0H
abo%bg, 99o096L j > 7,8 — 8,0 3 /(0%

056589000Mm39 9533HMMB0WGOL 255Bb0sm MBI A96530056MMb FodlodoeMo
LboBdotg 180-240 30/bm. 53539 @OML FogdLBOTo MmO OBETZ3900 LoBJsg Bg0deEgds
395003969L 130-140 39/L, GgLodsdobo, Bo3zegzo LI dgodEgds AsbbMGE0gW L
130-140 30/  LoBdo®ol  O0s3sDmbdo. 8  Fgdmbggzsdo  93E™MIMd0OL
©5537bOFGo0L 939dGH0bMds FGLodsToLs® FoobMEgds 7,8 3/(d%-sb 8-9 9/fd%-g
3699 2,5-17,9 %-0m. gb 5odBHo 96 350m35cobfobgds LLG-ob Logdudgd@m 33eg30L
93396090 8900 35d0.

©5399bMHMF9d0l 3OHMEgLd0 IMdMsMdOL LoRJsMOL 33W0Wgds bEgds 565 JoeEHM
39690900L goBOMOL EMM™MTo, Mg FMbOHMFGdoL 53dMs30L 5dz3MOL OH™MIo
9d0Moll 954300l MHMA0 533MIMB0OL FMmdMIMdOLLL (OMmEs IdRMmEwo 0Egdl

39005093930 gdsl oMb FJOsDY, L3530l dofirrgdol 390006 2oosgd3L

26



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

53960 LOFMHEOWYFM 39EDY). 58 POMT0 53¢ MIMBOO FMIM>MIL 0bgMEOOL doEgdol
990990 9d0m,  gooErobogl  933MIMdOEIOL  BMdMs™MdoL  Hobsomdgymdsls
9dM5Mmd0L 30MMBGOOLS O MZWYO0EID GHGMBLIOLOOL o300 AMOZL FMbESBs
030L 00995300 dMMB30L [f0bs50TYAMIOLIA6 ©ITMI0WIOIMW GO0 (BMES 56
5M0L Q59O 255390 FOWS(39FOMS 3MWMBT0), oYL boH3zs30L Jofmeadol
d90y39®0L 89909y FMbsbs wowgol dMwbzsms Lobdomg 93390Mo© F30MYdS,
bowem  m3wgdo, ©OMmol 206339 dmbs3zzgmdo,  saMdgegdgb  dGb3sL
3605dAH03Mwo© 00539  3NobNcmo  LoBdoMom.  smbodbmmo  3GmiEgbo 96
3950035¢0{0bgds 35BgMgd0L dsbdools 2sbLsBr3oLLL.

©531b6M™MF905dg 9533MIMd0OL 8MmdMsMdOL LoRJsMOL Fglobgd bs3dsG0OLS©
®009dGH6 956396909l Ho08Moagbl gHol Bgodo@By m3egdol LsdIMH39d0L
9096  ©GH™M390Mo  IMBOWFGOOL  335o0.  bogdu3ghGHm  3MogdEHo3edo
531b6 39058009 53B™IMO0oL IMIMMdOL LoRJs6g 2ob0LIBWIMYdS BMEOTMEOm:

V. =181,j+,/26S, o,

bos3  t3  ©93Y4s6gdmo d9bgergdols bm®mds@ormo ©Mmm, (8; j-0sduodsgrmMo
99b69gds 933900600 oMb FgdoLLl, 9/f0% Sz —93GHMIMdOWOL  ITMHOHVFGdOL
059900056 45B10M935909 3NN F9dOL 335¢ol Loa®dy, d.

50 gm®OINEsdo  gom35¢olobgdos ol ao6Mgdmgds, MHMI  LsdbOHFm
39059 dserols J0ggbgdolisl bed 309 gds 969wgdols 0sbsmsbmdomo gsbMm .,
5303Mm3  RMOINWsdo  Qom3z5wobfiobgdmos  LoBdsMol  33eowgds  dgbgargdols
239BOOL EOHMT0, HMYMEO Bodwmswm Loog Lfyob Tgbgargdsbs (,0%) s LodmErMm®
Ua) (©0589s690@00) 896900905l dmMob.

Lodmbemm  bobGHgdsdo  M3wgdol  sBEHMdXM3ZoMdol  Lodgdol (“ABS")
3OLBYdMBs 56 5dg3l M3l dBEPMZ0MYOOL LTS gdsl 333900 (0BEHIBLOMO)
©53b6HMF9doLsL. 5FoGHMI Dol Bgs3oHBY oG MHBYds bowrmeo oMb Fgdol

3390. gl 256M9dmgds sLobwos LEHebo®dEdo ,TOCT P 51709-2001° (,s53@m8mdogro,
MIgELog 2o9hbos FbEIgdol sdG0dE™30Mmgdol LobEgds (“ABS"), s0FwMgzoq dymIsMgmdsdo
©5399b6M¥) FgdoLsL, Lafigolo LobdsMom s6rs Bo3wgd 40 30/bm, bws FMIMIMBPIL IMHYRBOL BL3MYdTo

@5 3bol bgsd3omby o6 vbos HM39dIL 0Hol 335l “ABS"-0l 490083539, 03 Lohdsol
27



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

Boafiggolisl, Gmdgaog Bgglsdsdgds “ABS"-0b g5m0830l Bags®l (565 @@l 15 38/m)*. 58 BoBgbol
399m 53MbE 390599 53EMAMBOEOL LoRJsMOL F56LSDBPIMOL BMEOTM S, HMIgEo3
0035¢0l{obgdl LoRJsMOL (330EdsL d9bgergdol AsBMHPOL Mo, s odwgzs
L3950l 9B0LBEZMML “ABS"-000 93@™3Md0e0l Lohds®y.

LL3-ob  330930L5L  933™GJJb03MM0  9JuB3gHGHOBOL MdOgIBHME  ©IL3365%bY
3OLYd0m 493w gbsl SBIbL odMbHMFGdOL OGO  3565TgBHMJOOL  FoblsbPIG.,
OHMYMOH0(350  IMIOIMO0LIMZ0L  LoggMmbol (o@dmdadbols dmdgb@do 3@ ™MIMdoOls
LoBdoMg. 4990056900 gMHdol  MERIBOBsEoOL  9g3BM30L  93mbmdozmeo
3@dobool  Ne39-9  figlgdol  dobggom Abdwydo 93GHMIMdowol  L3omdg@®mol
Lodmom  300Mmdogds  Fgodegds 0ogml FbMEIME  EIIIOMO S BoJGHMOMOZ
LoBJoMgl Mbs 5Fo0Md9dgl L3oMAgGHMOL LZowsby Bsbggbgdo Lobdstyg [4]:

Vas
0V —Vay <55 +6=01Ves+6

Los3 Vo —93¢™3mdool LydEo@™m B30MAYGHMOL Llswsbg 658396900l LoBJs6,
30/bo; Vg r —85gGH™0M0g0 LoBdstg, 30/Lo.

3o dmeols B39b9gdol dobgz00m bgds LoBJsMol AsblsBM3M, d580b dobo
B396900m mdGM>MdoL bLoBds®yg 1,893 05 533MImMdowol $3od@mdcmog LoBdstgBy V, .
3b65¢0maomem  MHBALEHMOL  5g3L 9O 533 MIMOOWOL  BMmIMSMdOL  LoBJsGOl
296L5BE3MOLLL “0MBol” 335¢ol LM FMAMSMBOL  LORJSGOL  FobLsBLIMOLLL.
53¢™3Mmd0ol dndMsmdol  LoBJoMg Lsd@s@m B3oMIgGHMDBY 0d69ds BogdEMdMO3
LoBJotgbg 99Bo (Vg > Var). 506050, 3oBgdgdol 8sbdowo by  gobolisbegmmls
53MIMd0EOL  BogBHM0M0g30  LoBJsoL  gomzswolfjobgdom FmGOIwom V,f <
(Va —n)/1, boosg N sG0L 933H™IMO0mol  353)9amMool  Jgbodsdolo  GHogbzomo
96003690 mds.

509bs, LogMmbol  (o@mdmddbols dmdgbGHdo  s3EMIMdOOl 33390060
©531bMMF9d0oL ©fYgdol Hob 93EMIMBOEOL FMmdMIMBOL BodEmdMogo LobdsMob
©oBOYJbs LoFomms Lod@GoGm LB3oMAgEHMoL B396900lL FgsMgds 9GS MbmEo
b3oE™AgEBHEMOL  B396gdsLMSLE s  ABOLIBWIOML 3009 BH0MJPIMWO  RodBHMOIMO30
Lobhdstyg.

28



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

533™3M30Wgdol  LoGguGH™  4o0m3gd0L  230P39690L, ™A LygdL3gOGH™
3096356003900 Lsm30l 693396900 LEAHOEGHOLEGHO0IMMO dmboigdgdom
39bLOBOOMEO 53EHMIMOOOL ITMHOMFGOOL 9BRIJGHIOMDS 5-15%-0m bs3wgd0s
05659900M™M3g  LETMBOMIM  LobBHYIGOo  SVFMYOZ0E0  53GMIMIOWGOMNID
3905609d00m.

5060950, 933™GJJ603MM0  9Ju3gOGH0BoL  LOoBMLEHOL  FoBOEOL  FoBbom
LSFOOMS  53EMIMBOW OOl LBoFMbOMFM 9539JEH05BMOOL F5BLIDBEZMOL TgmmmEIGHO

9339605:30900L LOHIWYMGS.

999myggbgdeo {gsmrmgdo s gro@go@m™o:

1. Typenko A.H. - ABroTexHuyeckas skcneptusa, yueOHoe mocodue/A.H. Typenko, B.W.
Knumenko, A.B. CapaeB. XapbkoB, XHAILY, 2007. 156 c.;

2. CyBopoB 10.b. - CyneOHas noposkHO-TpaHCHOpTHasi skcneptusza. CyneOHo-dKCnepTHas
OIICHKA ICUCTBUI BOJUTENCH U IPYTUX JIUI], OTBETCTBEHHBIX 3a oOecrieueHne 0€30MacHOCTH
JOPOXKHOTro ABMKeHus, Ha yuactkax JTII, yuebnoe mocobue ams By-308/H0.b. CyBopos. M.
«9k3amen», «lIpaBo u 3akon», 2004. 208 c.;

3. Unapuonos B.A. - DkcnepTuza JOpOKHO-TPAHCHOPTHBIX MPOUCIIECTBUN, YUEOHUK IS
BVY3o0s/ B.A. Unapuonos. M. Tpanc- nopt, 1989. 255 c.;

4. TOCT P51709-2001, TI'ocynapctBenHblii ctannapt P®, ABTOTpaHCHIOPTHBIE CPEICTBA,

Tpe6OBaHI/I$I 0e30IMacHOCTH K TCXHUYCCKOMY COCTOAHHUIO U MCTOIBI IIPOBCPKHU.

29



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

ANALYSIS OF METHODS FOR THE BRAKING PROCESS
OF A MOTOR VEHICLE

Valerian Kharitonashvili, David Ashotia

Abstract

The analysis of the recommended norms of the statistical data of the initial
parameters used by the experts in the study of the vehicle braking process after the traffic
accident and in determining the braking distance shows that it is necessary to perfect the
existing recommended methods, taking into account the increased efficiency of modern

car braking systems.

AHAJIN3 METOIOB ITPOIHECCA TOPMOKEHUA
ABTOTPAHCITIOPTHOI'O CPEJACTBA

Banepbsan Xapuronamswiu, Jasua Amorus

Pe3rome

IIpn uccimenoBaHuy mponecca TOPMOXKEHUS U ONPEICIICHHS OCTOHOBOYHOIO
IyTH ocie  JAOPOKHO-TPAHCIOPTHOTO IIPOUCIIECTBUS WICIIOJIb30BAHHBIC
PEKOMEHIOBAaHHBIE  HOPMAaTUBBl  CTATUCTUYECKUX  IPEABOPUTEIBHBIX  JTaHHBIX
MOKa3bIBAIOT HEOOXOJIBIMOCTh YCOBEPIICHCTBOBAHUS PEKOMEHJOBAHHBIX METOAMK C
YU4E€TOM TOBBIIEHHBIX 3()()EKTUBHOCTH TOPMO3HBIX CHCTEM COBPEMEHHBIX

aBTOMOOMJIEH.
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INTENSIFICATION OF LOCAL RAILWAY STATIONS

OPERATION
Grigol Telia, Avtandil Sharvashidze, Kakhaber Sharvashidze,

Levan Samkharadze
Abstract
In the article are researched the existing technologies for the operation of district
stations and proposed a rational scheme for the development of such a station that gives
the possibility to accelerate the process of carriages processing and make-up of different

types of freight trains.

NHTEHCUOPUKALIUA PABOTbBI ) KEJIE3HOJOPOXHbIX
YYACTKOBBIX CTAHIIUH

I'puropmuii Teaus, ABranauia Hlapsamuase, Kaxadep lapsammun3e,
Jlean Camxapan3e

Pesrome
B cratee wuccrnenoBaHbl CYHIECTBYIOIIME TEXHOJOTMM pabOThl  y4acTKOBBIX
JKEJIE3HOJOPOKHBIX CTaHIMA W TMPEUIOKEeHa paldOHAJbHAs CXEeMa IyTeBOro pa3BUTHUS
yKa3aHHbBIX CTaHIMN, KOTOpas 1aeT BO3MOXKHOCTb YCKOPUTh NEPepadOTKK BarOHOB U MPOIIECC
(dbopMHpOBaHUs TPY30BBIX MOE3/I0B pa3HbIX Kareropuil. /lana yTouHeHHas METOAMKA pacyera
MOJIE3HBIX JUIMH COPTUPOBOUHBIX MyTel U nepepadaThiBaoIel CIOCOOHOCTH COPTUPOBOUHBIX

YCTPOMCTB Y4aCTKOBOM CTAHIIMM JJIsI Pa3HBIX YCIOBHIA.
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DEVELOPMENT OF FIBER-OPTIC INFORMATION-

MEASURING SYSTEMS FOR RAILWAY OBJECTS

Merab Gotsadze, Nikoloz Mghebrishvili, Tengiz Tabidze
Abstract
The article discusses the issues of processing the elemental base necessary for
the creation and implementation of fiber-optic information measuring systems and the
reliability of temperature and deformation transmission of railway facilities based on

fiber optic Bragg gratings, taking into account the traffic safety requirements of trains.

PA3ZPABOTKA BOJTOKOHHO-OIITUYECKHUX
NHOOPMAIINMOHHO-USMEPUTEJIBHBIX CUCTEM JJI5
OBBEKTOB JKEJIEZHOJOPOXHOI'O TPAHCIIOPTA

Mepab I'onanze, Hukos103 MreopumBuiu, Tenrus Taduaze
Pe3rome
B craTbe paccMoTpeHbl BOMPOCH! pa3padOTKH HEOOXOAUMOM 2JIEMEHTHOU Oa3bl
JUISE  CO3/IaHWsT W BHEJIPECHHsS] BOJOKOHHO — ONTHYECKUX HH(POPMAIMOHHO-
U3MEPUTEIIBHBIX CUCTEM W HAJEKHOCTH JAaTYMKOB TEMIIEPATyphl W jAcopMaIuu
KEJIE3HOJIOPOKHBIX OOBEKTOB C YUETOM TpeOOBaHUSMHU OE30MACHOCTH JIBUIKCHUS

II0€3/10B.
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PROTECTION DEVICE AGAINST ATMOSPHERIC
PHENOMENA AND SWITCHING VOLTAGE
Amiran Nodia, Igor Marekhishvili
Abstract

To ensure the quality and reliability of railway automation and diagnostics equipment,
it is important to consider any random obstacles. The article discusses and proposes a device
that protects against atmospheric phenomena and voltage switching, reliably working in any
climatic conditions. The new protection scheme has already been implemented by the authors
on the Georgian Railway and plays an important role in improving both train safety and

transportation efficiency.

YCTPOMCTBO 3AIIAIIAIOIIEE OT ATMOC®EPHBIX
SIBTEHUH 1 KOMMYTAIIMOHHBIX HAIIPSI)KEHU

Avupan Hogus, Urop MapexumBuiun

Pesrome
Jns obecriedeHus: KadecTBA M HAJAEKHOCTH OOOpYJOBAHUS SKEIE3HOAOPOKHOM
aBTOMATH3alMU M JTUAarHOCTHKHU BaXKHO YUUTHIBATH JIIOOBIE ClTyyaiiHble MpenaTcTBus. B cratbe
oOcyxJaeTcsi U TpejiaraeTcsi YCTPOMCTBO, 3alllUIIaloliee OT aTMOC(EpHBIX SBICHUNH U
KOMMYTallMOHHBIX HaNpsHKEHUH, HaJIe)KHO paboTaroliee B JIFOObIX KIMMAaTHYECKUX YCIOBHUSX.
HoBas cxema 3amursl y:Ke BHEAPEHA aBTOpaMu Ha ['py3MHCKOH KEJIe3HOW IOpOre U Urpaer

BaXHYIO POJIb B TIOBBIIIICHUH KaK 0€30MaCHOCTH MOE3/0B, TaK U 3PPEKTUBHOCTH MTEPEBO30K.
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KOHTakTHoro mnposoja. Hayunoe wuzganme MI'TY um. H.D.baymana “Hayka u
O6pazoBanue” 2014, #1, C. 363-374;

2. BopotaukoB C.A. - HpOpMamoHHbIE YCTPOUCTBA POOOTOTEXHUIECKUX CHCTEM. M.:
N3n-so MI'TY um. H.O. baymana, 2005. 384 c.;

3. 3BamyckaioB B.I'., Macno A.U., Apby3os E.B., [lerperko E.O., Mymkapo A.C.
MO6I/IJII:HI;II>1 KOMIUJICKC [JIA KOHTPOJd JUHAMHUYCCKHUX IMapaMETPOB KOHTAKTHOI'O
MPOBOJIa BJIEKTPUPHUITUPOBAHHONW KEJIE3HOJAOPOXKHON Maructpanu // KOHTpOIb.
Juarnoctuka. 2002. Ne 7. C. 16-18;

4. Carnevale M, Collina A. - Processing of collector acceleration data for condition-based
monitoring of overhead lines. Proceedings of the Institution of Mechanical Engineers,
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5. Cheng Xi Youa - A Study on Dynamic Measurement System of Contact Wire Wear in
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7. Navik P, Rgnnquist A, Stichel S. - The use of dynamic response to evaluate and improve
the optimization of existing soft railway catenary systems for higher speeds.
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Rapid Transit, 2016, 230(4): 1388-1396;
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9. Zhang W, Mei G, Zeng J. - A study of Pantograph/Catenary System Dynamics with
influence of presage and irregularity of contact wire. Vehicle system dynamics, 2002,
37: 593-604;

10. Zhu Y, Goverde R. - System-based vulnerability measures for railway systems.
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OPTICAL METHOD FOR MEASURING THE WEAR OF
THE CONTACT CABLE

Amiran Nodia, Zurab Uriatmkopeli
Abstract

Due to the increase in the speed of traffic on the railway transport and the accelerated
wear of the moving part, the control of its technical condition is becoming more and more
urgent. This article discusses an automated method for determining the wear of the contact
network, which allows for technical control of the geometric parameters of cable products. A
special laser illuminator, video measurement module is used for automatic defect detection. As
a result of the information software development, a decision is made about the defect of the

contact wire.

ONTUYECKHUHU METOJ U3BMEPEHUS U3HOCA
KOHTAKTHOI'O KABEJIA

Avmupan Hoxgus, 3ypad Ypuarmkonenau

Pesrome

B cBs3u ¢ yBenMueHMEM CKOPOCTH JBMKEHMS Ha >KEIE3HOAOPOKHOM TPAaHCIOPTE M
YCKOPCHHBIM H3HOCOM HO}IBI/I)KHOI\/’I YaCTH KOHTPOJIb €€ TEXHUYCCKOT'O COCTOAHHA CTAHOBUTCA
Bce Ooyiee akTyanbHBIM. B naHHOW cTaTbe paccMaTpuBaeTCs aBTOMAaTH3WPOBAHHBIH METO.
OTIpeNieNIeHUs] M3HOCA KOHTAaKTHOW CeTH, KOTOPBIA IO3BOJISIET OCYLIECTBIISATh TEXHUYECKUN
KOHTPOJIb T'€OMETPHUUECKUX IapaMeTpoB KabeabHOW mpoAykuuu. CrenuanbHbIi Jla3epHbId
OCBETUTCIIb, HSMepHTeHBHBIﬁ MOAYJIb JII BI/I)IeOI/IH(i)OpMaHI/II/I HCIIOJIB3YECTCA I
aBTOMAaTUYECKOTO OOHapykeHus JaeextoB. B pesynprare pa3pabOTKH MPOrpaMMHOIO

obecreueHus I/IH(l)OpMaI_II/II/I NPUHHUMACTCA pCHICHUC O ,Z[C(I)CKTC KOHTAKTHOT'O ITpOBOAA.
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36 M0 296965@M™M0L 535600 2odmOH™M30L MM, dmPsmdsdo sMbgbowo ga
05306 53H9 00908 Y IGHZOOMZSL.
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3990mg9690mo  {i4sHmgdo s WOGHIMSEGHEO:
1. . 3ge0dodg - 49dob 9egdBHO™9baMagE03mwo LolEgdgdo; dosmwdo, 2011F.;
2. Bbapanos A.Il. - CyzoBble aBTOMaTHU3NPOBAaHHEIE 3JIEKTPO-DHEPTUYECKUEe CUCTEMBI;

Cyzmocrpoenne, 2005r.

AUTOMATIC UNLOADING OF SHIP GENERATOR UNITS

OPERATING IN PARALLEL MODE

Mikheil Lezhava
Abstract

The well-known method of automatic unloading of ship generator units is characterized
by shortcomings that would lead (in emergency mode) to overloading of the remaining in
operation generators. This shortcoming does not characterize the presented scheme of
automatic unloading of ship generator units. It provides for the continuous control of their
operation and the shutdown of pre-selected customers before the shutdown of the generator unit
in the emergency mode (without interruption of power supply to the customers remaining in

the operation of electricity).

ABTOMATHUYECKAS PA3I'PY3KA ITAPAJUJIEJBHO
PABOTAKOIIUX CYIOBBIX
I'EHEPATOPHBIX ATPET'ATOB
Muxeuna Jle:xkaBa

Pesrome

W3BecTHBI cioco0 aBTOMAaTUYECKON pasrpy3Kd CYIOBBIX I'€HEPATOPHBIX arperaToB
XapaKTepPHU3yeTCsl HEJOCTAaTKOM, YTO MOYKET NMPUBECTH (B aBapUIHOM PEXKHUME) K Meperpyske
OCTaBIIETOCS B pabOTe I'eHEpaTopoB. TOT HEAOCTATOK HE HMMEET NpEeACTaBICHHAs CXeMma
ABTOMATHUYECKON pa3rpy3Ku CyJOBBIX FT€HEPATOPHBIX arperaTtos, paboTa KOTOPHIX HENPEPHIBHO
KOHTPOJIMPYIOTCS, U (B clyyae HEOOXOAMMOCTH) MPOMCXOAUT aBTOMATHUYECKOE OTKIIIOUEHUE
MpeIBapUTENbHO BBIOPAHHBIX OTPEOUTENEH 3TIEKTPOIHEPTUH 10 OTKIIOUEHHS HAXOIALIETOCs
B aBapUIHOM pPEXHME T'€HepaToOpHOro arperata (0e3 MpeKpameHus MUTaHWs OCTABIIErOCs B

paboTe moTpeduTeNnel MMEKTPUIECKOM YHEPTUH ).
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Fomobo  Bo®menos  dM35L 33390  3oH9gddo,  39edfim@gdol  AsTMUBegoegd0
(65b9365090BHIOMIWO  OMPYBOL F93e0M) GO0 YIMWos 9o [gMEowdo,
L50QBIE 500GdS Lo3MbEMM™ U; dsd39s.

3900590 q00L dm3o MBOHWE39YgmRL FsBoL 25Y39@0L BoJuo30L. 53539
Q@OML 0 594o0dgdL FommM30L Logboel dMogsls A9TMAMMZ9Er0  F9aLOMEgdgEO
9mfiymdomdobsmzgol. U; boabswo 8ogfimmgds 30m3356m5@GHmmol 8506390EH06M9gdgw

75



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

d9L535¢b S F99M10S LogMgb U -l dsd35L, Mg 809Hm@gds 56535063960 F0Mgdgw
dglogols.

0v) M35 33omdL bm®IsrmMo (bodogg 933900 BsBo dmgeros) dsdob U,
930690  3MboMgdsEO  dMdog0  dod355, 9g3L 93069  BO35M©BYd0,  Toy®sd
30503060960  Us  dodgols.  glodsdolo,  aodmbogowo  dsdgol  360d3bgemds
90b608smE0s.

09 MMIGE0dg 535D 25940, 35dob 850639MEH0M9dge FGbo35¢DY 5 YOO
996905 (39633999 dmIgbBHodo)  Bog5M©bYdL  Bmemsdg s 3MI35MIGHMMOL
39905350y U, bogboerols 36093690 mds 0469ds doglodsgnMo. 3000 godloMgds

350b 35093930.

)
-/

O

Uy

L g
v

UgBs 1.

3°9myqgbgdo  figsmmgdo s o@gMsdes:
1. BbapanoB A.Il - CynoBble aBTOMAaTU3UPOBAHHBIE JJIEKTPO-IHEPTUUECKUE CHCTEMBI.
Cynoctpoenue, - CIIb 2005;
2. Wrymng D.I1. - CynoBas snmekTpoHMKa U TpeoOpazoBatenbHas TexHuka. — CIIB:

Cynoctpoenue, 1993.

76



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

PROTECTION OF SHIP ASYNCHRONOUS ENGINES

FROM TWO PHASE WORK

Mikheil Lejava
Abstract

Break of one of supply phases of three phase engine causes overload of generators
operated in parallel regime. Thus, it is necessary to protect engines with the fast operating
protection device. The protective scheme of the three-phase ship asynchronous engines (in case
of break of one of the supply phases) is presented. The scheme is arranged by comparator and

provides engine work in case of break of one of the supply phases.

SAIIUTA CYJJOBBIX ACUHXPOHHBIX IBUTATEJIEA OT
PABOTDBI HA /IBYX ®A3AX

Mnxen JlexxkaBa

Pesrome
OOpbIB 0gHON M3 MUTAOIKX (a3 aCHHXPOHHBIX TpeX(a3HBIX CYNOBBIX JBHUraTesen
BBI3bIBACT MEPErpy3Ky padoTaloluX B MapalieIbHOM pEXHUME TI'€HEpaTOpOB. IOITOMY
HeoOxonumo OcHalleHne JBUratesiell OBICTPOAEHCTBYIOUIMM 3aIIUTHBIM YCTPOHCTBOM.
[IpencraBneHa cxema 3amuThl (MpU OOpPBIBE OAHOW M3 MUTAKOINUX (a3) OT MeperpysKu
TpEX(a3HBIX CYMOBBIX ACMHXPOHHBIX JBUTATeNiell. CXema IMOCTpPOEHAa Ha KoMmIaparope M

oOecrieunBaeT 3aluTy JBUTraTess Ipyu 0OphIBE OJHON U3 MUTAIOMIUX (as3.
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YK 621.9

K NAPAMETPHUYECKOMY CUHTE3Y
QJEKTPOITHEBMOMEXAHHUYECKOI'O
CIEJAHIEIO NTIPUBOJA C YIIPYT'UMU CBA3AMU
B MEXAHUYECKOHN YACTHU

Yuranmsuiau Banepuan®, Kobaxuaze Jlepu®*, Inacamunze Auzop*™,

Hunya Cepro*™

*[Ipogheccop, I py3unckuii mexnuveckuii yHugepcumenm;
, . o ”
**Kmmu, Jupexmop bamymckoeo evicuieco MOPCKo2o undiceHepno2o yuunuwa “‘Aupu
*E% Acnupanm, I py3unckull mexHuuecKull yHugepcumem

(I'py3uHckmii TexHuueckuii ynusepcuret, yJj. Kocraa Ne71, 0175,

Townaucu, I'py3us)

Pesiome: Jlunamuueckue uccneoo8aHus COBPEMEHHBIX ObICMPOOEtiCmBYIoOUWUX
NEKMPONHEEMOMEXAHU-HECKUX CUCMEM NPUBOO08 MPedVIOM OANbHelUIe20 COBEPUEHCIBOBANUSL
MEMOO08 U MeMOOUK OUHAMUYECKUX UCCIe008aHULL ¢ MOYKU 3PEHUs Yuema YHpyeux Ceoucms
Mexanuyeckol wacmu npugoda. B macmoswei pabome paccmampusaromcsi  80npocwl
PaspabomKu OPUSUHAILHBIX MAMEMAMUYECKUX 3a6UCUMOCIEN U MEMOOOL02ULEKCKUX NOOX0008
0/ peuteHust 3a0a4d ONMUMUZAYUOHHO20 CUHMe3A NpU HEeNOoIHOU HAOI00aeMocmu KOOPOUHAm
cucmembi.

KiroueBblie cJIOBA. ANEKTPOITHEBMATHYECKAsT cHCTEMA, CTPYKTypHas cxeMa,

XapaKTepI/ICTI/I‘leCKI/Iﬁ MMOJIMHOM, YaCTOTHOC YpaBHCHHUC.

BBEJIEHUE
3agayaM  TIOCTPOEHHMS MaTeMaTHYeCKUX MOJAelNed H  CHHTe3a IapaMeTpoB
ANIEKTPOITHEBMOME-XaHHYECKHUX CJICSIINX MPUBOAOB, B TOM YHCIIE M CHUCTEM C YINPYTUMH
CBSI3SIMH, TIOCBSIIICHBI paboThI [1-6].
B pasBuTHH BONPOCOB JIMHAMHYECKOTO CHHTE3a, W3JIOKEHHbIX pabotax [5, 6], B

HaCTOSIIEH pa60Te npeaaracTcda OpuruHajibHas MCTOOOJIOTUA TapaMETPUUICCKOTO CUHTE34a.

OCHOBHAS YACTb
B pabore [6] pa3spaboraHa MeTOMOJIOTHS IMOWCKA CHHTE3UPYEMBIX MapaMETPOB Ha

OCHOBE HCIOJIb30BAaHUS, MPEOOPA30BAHHON ABYXKOHTYPHOH TUHAMUYECKOH CTPYKTYpHOMU
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CXEMBI, KOTOpasi OCHOBaHA HAa WHTETPAIBHOM MPHUOIMKCHHIA PETYIHUPYEMBIX IPOILECCOB K
3a/laHHBIM BHYTPEHHETO KOHTYpa U K MOKAa3aTeIsIM OCHOBHOM KOJIeOaTeIbHON COCTABISIONIEH
MEPEXOJIHOTO MPOIlecca CUCTEMBI B IIEJIOM.

Ho mpu »TOM mnomydyeHa [AOBOJIBHO CJIOXKHAs HEJUHEHHas cuUcTeMa YpaBHEHUU
B3aMIMOCBSI3BIBAIOINAS HMCKOMBIC IMapaMeTphl ¢ TPEOYEeMBIMH IIOKA3aTeNsIMU MEPEXOJTHOTO
nporecca.

B mnacrosmeit pabGote mnpemiaraercs apyrue, Oonee ynoOHble Ha Haml B3I
METOJI0JIOTHSA, M HEOOXOIMMbIe MaTeMaTHUYECKHE 3aBUCUMOCTH ISl pacueTa CHHTE3UPYEMbIX
[IapaMeTPOB UCCIIEYEMON CUCTEMBI PYJIEBOIO IPUBO/IA JIETATENILHOTO arnmapara.

CoriacHO HOBOW METOJOJOTHU TPU CHUHTE3a YaCTOTHBIX I1apaMETPOB OCHOBHOM
KOJIe0aTEIbHON COCTaBJISIONICH PYKOBOJCTBYEMCSI OIpPENEICHHBIM 3aJaHHBIM JKEIaeMbIM
MPOLIECCOM, BHYTPEHHET0 KOHTYpa a HHTETPpalibHOE MPUOIMKEHUE TIEPEXOTHOTO MpoIiecca BO
BHYTPEHHEM KOHTYpE K 3a/IaHHOMY OCYIIECTBJISIEM Ha MOCJIEAYIOIIEM PaCu€THOM JTalle.

CorymacHO paccMaTpuBaeMOW METOJOJIOTUM TapaMeTphl 33JaBacMOro HKEJIaeMOro
mpolecca BHYTPEHHET0 KOHTYpa (GOpMUPYEM U3 YCIOBHS €T0 allepHUOJUIHOCTH.

[Tpu >TOM OTMETHM, YTO paccMaTpuBaemas padboTa SIBISETCSA MPSIMBIM MPOJOKEHUEM
pabor [5, 6], B cBA3M ¢ YeM IS KPATKOCTH M3JIOKEHHUS BBIPAKEHHUS HCIIOJIB3YEMbIX
nepeIaTouHbIX (YHKIUH, a TakkKe W OmpelenseMble Ul YCIOBHBIX 00O3HAUYeHU Oynem
CUHUTATh 3aMMCTBOBAHHBIMU TPEIIIECTBYIONMX padoT [5] u [6].

CornacHo pabotel [5] XapakTepUCTHYECKHH MHOTOWIEH KeJaeMoro mporecca
ynM(ZmS) npu Z, =1 paccmarpusaem B Buzne
N e = 8psS° + S AppS +agor, (1)
B KOTOPOM IIpU MoA00pe 3HaueHuii dgix 1 dggx PyKOBOICTBYEMCS YCIOBUEM allepHOIUUHOCTH
MEPEXOHOTO MPOIEcca, KOTOPOE COTIacHO PadoThI [7] mpu N> 2 ompexaensercs Tak:
0; 24, (i=1,2). )

CoracHO OTMEUYECHHOT'O YCJIOBUS MOXKEM 3allUCaThb

az
51 —_ ~BI* _4; (3)
Qg 882
a2
5, =—2%— =4, (4)
gy Apg

Ha OCHOBE PEIICHUsI KOTOPhIX OyJeM UMETh:
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2

ag)
Apie = 5
o~ Ja, ®)
u
2
ag, = 2o _ %2 (6)

IlepexoauM K BOIPOCY IOCTPOEHUs YACTOTHOI'O YPABHEHUs CUCTEMBI. Jliis 3TOM Lienu

orepupyeM nepeaaToyHbIMu QyHKIUIMU Woch,m u W(JIOS , IpUBeIcHHBIMU B pabdote [5]:

(B,s+Kgp)(ms” +bs+c,)

W\ = = 8,8° +8,,5° +a,5+a, ; ©)
0CA@mM 3A 2A 1A A
” AKe KeK,
W =K K K Gy K. K. .S
ops — "Moc' “ocm + po E"‘ oc’ *ocm® s (8)
rue:
1
Kne
B
Ayp = K (bB, +mMKg,) ;
me
1
&y = (BZCS +bKGp);
Kme
1
a, =— C.Ke :
AQ Kme s' Gp
Kne = Aﬁ KGa Ke .
[Tonnas nepenaToyHast GyHKIMS OOpaTHOM CBSI3U 3alUIIETCS TaK:
W,y =—a,,5° —a,,5° + (K . Koo —a0)5+ | KK K Ci 9
ocy — 3A 2A > 0s ' vocm 10 oc "™Nocm +_pax_aAo ' ( )
B cBoro odepenp monmHas oOpaTHAas CBs3b HCCIEAYEMOW CHCTEMBI BBIPA3HUTCS
3aBUCUMOCTBIO:
Wo&y (S) — WBko;chA(pWAym _ I\/Ioby ’ (10)
1+ WBko/chA(pWAymWOC > N oby
raec:
by K.K
WBk.)/c — BOM™e Ny

B 00001116 HHOM BHIE:
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— Keioe
WBkJ/C - 3 2 ) (11)
A3, S +ap,,.S +a,, S+ Kg,
rae:
_ 53 .
a‘BSofc - Zma‘BS ’
_ 53 .
Ag2ye = Zndp2;
A1ye = Apielyy;
Kaioe = IBOKeKy'
3anucpiBaeM MOJIHYIO MEPEIATOUHYIO (PYHKIUIO:
W (S) = % — WBkOK'WmA(/JWAym _ MOb 12
08 U = = _N . ( )
3 1+ WBko/chA(pWAymWOC z ob

ITepexoauM K pa3BepHYTOMY BBIPAXKEHHUIO XapaKTEPUCTUUYECKOTO YPaBHEHUSI, KOTOPAst

3alMuChIBACTCs TaK:

Ny, = AS° + A + AS  + AS + As+ A, (13)

rac:

A = aggm;

A, =ag,M+ag ;

A; = agiM+agyh +853 — BgKq,

Ay = @ oM + 8y MD + 8,5 — By K ;

A = ayb+agCy —ByKys;

Py =8 Cy + Ky + KKKy = KoKy ;

By = KeKbeOCm;
Dy = KognKeK, -

OKOHYATEILHO HMEEM:
AS® +AST +ASY + K By + Aps” +K By, A's+KeBy + A, +D,,. (14)
Nnu:
A+ Ais* + As® + A + A s+ (BygKpg)s® + (ByKis)s + K oDy + 4, =0. (15)
B paBenctBo (15) moacrasisieM S = ¢+ jo [8] u B pe3ysbraTe MOCICIHETO MOTyYaeM:
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Aj(ag5 +b55j) + A4(ag4 +bg4j) + A;(ag3 +b€3j) + A;(aSZ +b€2k)+

+A&*(5+a)j)+ Bs3Kos(ag3 +bg3j)+ BSZKos (agZ +b52j)+

HByKy)(e + @]) + 3y Cy + KD, =0, (16)
rye:
8, =& +2:20
A5=8+s0?;
., = (&3 + e e+ (3 — 0 w;
85 =846 0,40,
b, =2¢w;
b,; =3c’0—-0°;
b, = B2+ e+(2 + 0w
b:=h,c+a,0.
[Tepexoaum Kk 3aBucumoctsM U (g, @) U V (g, )
Aa s+ Aa,,+Aa,+Aa, + Ae+ Bga K +B,Ka,, +
+ByKose + KD, =0; (17)
A5+ A, + Ab g+ Ab, + Ao+
+ B3 K eb,3 + B, K (b, + By K @=0" (18)
VI yKpyIIHEHHO:
E (¢, 0) +Ey(e, 0)Kys + Dy K, =0; (19)
L (e, 0)+L,(e,0)K, =0, (20)
e

Li = A‘Sng + A4bg4 + A3b53 + A2ng + Aia) ;
L, = Ayb,, +b,y0

El = A5a£5 + A4a6‘4 + A?)aa"S + A2a82 + Aig ;

E, =Bga,3+B,ya,, + Byé.
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Pemas ypaBuenus (19)-(20) npu 3aganabix €,, u @,. mojydaeM HUCKOMbIC 3HAYCHUS
Kos H Kp()-

OnpenenuB 3HaUY€HHUE MapaMETPOB Kpdn Kos, TepexomuM K 3amade OmpeielIeHHs

napaMeTrpa BHYTPEHHEro KOHTypa cucTeMbl. [l STol 1enu HUCHojib3yeM  ammapar

XapaKTePUCTHK MHOMBIX 4acToT [9] 1 ocyIecTBIIIEM HHTETPATbHOE TPUOIIMIKEHHE TIPOIIECCOB

yn (t) 44 yn.wc-
3AKJIIOYEHUE

Ha ocnoBe MMPOBCACHHLBIX I/ICCJ'IGI[OBEIHI/Iﬁ IMOJTY4YCHBI HeO6XOI[I/IMBIe MaAaTEMAaTHYCCKUC
3aBUCHUMOCTH U C(i)OpMyJII/IpOBaHa OpurvuHajJbHasA METOA0JIOTHUA OIITUMHU3AIMOHHOI'O CUHTE33a

HCCHeIlyeMOﬁ CHUCTCMBI 110 3aIaHHBIM ITOKA3aTCJIAM IMEPCXOAHBIX IMTPOLECCOB.
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ON THE PARAMETRIC SYNTHESIS OF AN
ELECTROPNEUMOECHANICAL FOLLOW-UP MOTOR WITH
ELASTIC LINKS IN A MECHANICAL PART
Valerian Chitaishvili, Leri Kobakhidze, Anzor Diasamidze, Sergo Ninua
Abstract

Dynamic studies of electropneumoechanical systems of modern fast-moving motors
require further refinement of their methods and methodologies in terms of considering the
elastic properties of the mechanical part of the motor. In the presented article is considered the
development of original mathematical approaches and methodological approaches aimed at
solving optimization synthesis problems under the conditions of incomplete observation of

system coordinates.

d9dobo3mé bsflomdo M935003930060900560 gargddMmm3byzdmadgdsbozmmo
9mm35¢m3serg 5330530
35650930 Lobomgbols Jglobgd
35096056 BoGs003000, 9o 3MmdB0dY], s6BmE oslivdody, Lghgm bobvys
M9Bomdg
065990M™m3g  BHOsxdmddgoo  93dMs3ms 909G ™369300mgdsbozmeo
bobBgdgdol  obsdozMMo 3393900  dmobmzgb oo  FgmMmEIdOL
3900039008 99dpamd LEMmMEgmasl $3dMs30L dgdsbozmemo bsfoerol wMg350
30L90900L  om35¢oLobgdol  MzslsbMobom.  FoMImygboer  BsdM™Ido
3960bogd0sb  MmMoaobscrmo  BomgdoBolzMMo  IM3IOEIOIGIJOOL O
9900MEME™MyoOHo  doymdgool  d93w9dsgqdol  Logombgdo,  dodsmoebo
™330d0Ds30M0 LobmMgHBOL s3M(39BIOOL FooFMOLO3Ih LoLEYIOL 3MMmMObsEHMS
5658000560 5833060390 MdOL 3060HMdYdT0.
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VIK 621.9
K BOITPOCY JUHAMUKHU IJIIEKTPOI'U/-

PABJIMYECKOI'O CIIEASAHIEIO ITPUBOIA
MuepmnmBuiau Tamas®*, becrapamBuiu Jlapua*,

skeokok

Muacamunze Pycaan*™, Hunya Cepro*™

*[Ipogpeccop, I py3unckuil mexHuyeckuul yHusepcumem;
**Acnupanm, I py3unckuil mexHu1ieckuu yHugepcumem,

*** Axademuueckuil 0okmop, Pexmop bamymckozo evicuie2o Mopcko2o

uHdtcenepHozo yuunuwa “Anpu’”

(I'py3uHCcKkuii TeXHUYeCKUIl yHUBepcHTeT, yia. KocraBa Ne71, 0175,

Townaucu, I'py3us)

Pe3tome: Dnexmpoeudpasnuueckue credsiuyux npugoosbl NOIYUULU WUPOKOE PACHPOCMPAHEHUE
80 MHO2UX 001ACMAX MEXHUKU, 8 YACMHOCMU 6 CMAHKOCMPOEHUU, 8 pabomomexHuke u 6
CamonemocmpoeHuu. dmu cucmemvl HpU AOEK8AMHOM MOOETUPOSAHUU ONUCHIBATOMCS
HEeTUHEUHbIMU OUHAMUYECKUMU MOOEAMY, 6 CULOBOU YACMU KOMOPLIX COCPEOOMOUEHDb
cneyuguueckue HeIUHEUHOCMU, O00YCI06IEHHbIE CUNOU CYX020 MpeHus Hazpy3Kku. B
Hacmoswel pabome paccmampusaemcs 3a0aua MoOeIupo8aHus OUHAMUKU U GHOPMUPOBAHUS
00UUX N0OX0008 0I5l NOCTEOVIOWUX UCCTIE008AHUII.

KuroueBbie cJoBa: ANEKTPONTHEBMATHUECKHIA MPUBO/I, ANEKTPOMEXAHUYECKHUI
npeoOpazoBareib, CUIOBOW THUAPABIUYECKHI MPUBOJA, CHUJIa CYXOro TPEHUsS, UMITyJIbCHas

(byHKLUS, TEPEeXOIHBIN MpolLecc.

BBEJIEHUE
DNEeKTPOrUApaBINYSCKHE CIEASIINE MPUBOIBI [ 1-4] BO MHOTHX CITydasix MPEICTABIISIOT
cO0OM 3aMKHYTYIO aBTOMAaTUYECKYIO CUCTEMY, COCTOSIIYIO M3 CIEAYIOIINX OCHOBHBIX YacTeH:
AIIEKTPOHHON YCWJIMTENS MOIIHOCTH DY, 3JeKTpoMexaHuyeckoro npeodpasoparens DMII,
TUPABIMYECKOTO YCHIIUTENS TipeoOpazoBanus DY, THAPaBINYECKOTO MPUBOJIA M JaTUUKA

00paTHO# CBsI3H.

OCHOBHASA YACTbH
JlanbHeimue ucciieoBaHus MPOBOAUM B MPHIIOKEHUU K 3JIEKTPOTUIPABINUYECKOMY
CIle/IAIIeMy PYJIEBOMY TMPHBOAY JieTaTenbHoro ammapara [1, 5]. Ha Bxom amekTpoHHOTO

YCUIIUTENIA IOAA0TCsA JABE cUrHaia: Bxoauoi Us u Uy, cHuMaeMslii ¢ 1aTurka 0OpaTHOM CBSI3H.
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BXO/IHBIM CHTHATIOM 3IIEKTpOHHOro yermurers (DY) spistercs pasnocts curaanos AU =U; — U

, BBIXOJTHBIM Iy .

B paccmaTpuBaeMoM mpuBO/IE 3IEKTPOTHAPABINYECKUN yeunuTenb (DY) o0benuHsIeT
B OJIHOM KOHCTPYKTHMBHOM OJJIEMEHTE JBa YCTPONCTBA: THUIPABINYECKUN YCUIMTEIb U
AIIEKTpOMEXaHUYeCKuil npeoOpazoBarens. [IpubmmxenHo mnepenarounyro Qynkiuio OIY

BbIPpAXXarOT 3aBUCUMOCTBIO

RO A L (@)
1(s) T s+1

B cBoro oucpcab rnepcaaTtouHas (bYHKLIPIH YCUIINUTECIIA Y BbIPpAXXAaCTCA TaK:

i K
w=1O__% )
u, T,s+1

Janee mepexoauM K JWMHEAPU30BAHHOW MOJEIM THIIPABIMYECKON CHIOBOM 4YacTH,

npuBoJAa, KOTOpasa B CJIyda€ CUCTEMblI C JOPOCCCIbHBIM PEryJIMPOBAHUCM OIMUCBIBACTCA

3aBHCHMOCTBIO
dé6 v, dp
KX — Koo P, = Al =0+ & =0, 3
oX ~KaoPo = AL 2 o ®)
B cBoro ouepens:

M,
=—9% 4
P, Al (4)

rjae:

M,, = 16+K 0+ KS+Kia+ M +M,, (5)

| — MOMEHT MHepIMHM BCeX NOJBIKHBIX YacTell MPHBOJA, NPUBEICHHBIA K ocH pyns; K; —
KOO(QOUILMEHT TPEeHUs CcO CMa3o4HbIM MatepuanoM; K, — ko QHUUHEHT MmapHUPHOTO
momenTa; K. —Kkod(p¢uimesT MoMeHTa, NpONOPIMOHATBHOTO YNy aTakh IeTaTembHOTO
ammapara (JIA); M, —mMoment Harpyskn, He 3aBHCSIIMIT OT KOOPAMHAT ABIKEHUS PYIIS;
M ,, —MOMeHT cyxoro TpeHus, IPUBEICHHBII1 K OCH PYJIA:
| =ml?+ l,;

mn — Macca NOopHIHA U IITOKA, I P COOCTBEHHO MOMEHT HWHCPUUU PYII, Ah - paGoqaﬁ miomanab

HOPIIHS TUAPOLMINHAPA; | — ITHHA MPUBOAHOTO phlYara; & — yroi moBopora pyis; & = yron

aTaku pyJIs.
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31ech Te OTMETHM, YTO JJisi KPaTKOCTH H3J1araeMoro Marepuaia Kak MPUBCICHHBIC
BBIIIIE, TaK M Jajee IMPUBOJAMMBIE YCIOBHBIC O0O3HAYEHHs OyayT 3aMMCTBOBAHBI U3
npeamecTByonmx pador [1-5].
Wcxo1s1 U3 BBIICU3II0KEHHBIX 3aBUCHMOCTEHN MTPUXOMM K YPaBHEHUIO
do 1 Ve dm,,

Al—

+ Ky, — + — 6
gt AL 2EAT Tt ek ©

Wnu:
. Koy oo :
Ah|5+ﬁ(|5+ Ko +KS+ Kia+My +M, )+

Iv +i|v|m =K. (7)
2EA1I dt dt "

o [24
B pesynbTarte npeodpasopanuii 6e3 yueta cunsl Ko mosxem 3amucats:

AG+ A0 +AO+ATH AL M+ ALM., + A, =Ky, ®

rac:

A - Qpl viK; N viKs
Al 2EA1I 2EAI’
A_l_: KQpKf + VkKs :
Al 2EAI
Ab — KQPKS .
Al
Am Vk AnuKQp .
ToEAL T AL
v d

_Q
Amo ZEA]I dt Hp + AJ up "

[TepexoauM K HEIMHEHHOW Moaenu paccMarpuBaeMoii cuctembl. CormacHo [4]
YpaBHEHUE PACXOJHON XapaKTEPUCTUKU YETHIPEXILEIEBOI0 THAPABIMYECKOTO 30JOTHHKA C

HYJICBBIM Ha4YaJIbHBIM PACKPBITHEM pa60tmx meneﬁ MOKHO BBIPa3nuTh

q:yb\/g /1—%sign>‘<n, X 9)

Pbe* = (mnp yn + kﬁtp yn + Kump + PHp() + Pmp np)/Ar

Y, ~KoopauHaTa mepeMenieHnil MOPIIHS MCIOIHUTEIFHOIO THAPOUMINHAPA; Y, = |5; b—

rac

JUTMHA pabodeil Imeiau 30JI0THHKA; | — Kod(duIimeHT pacxoma; L — INIOTHOCTh, pabouei

JKHJIKOCTH; mnp —Macca IepeMeNIarIXcsl 4acTel, MPUBEICHHAs K TTOPIITHIO THAPOIMINHAPA;
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Kfnp u Kwnp —IpHUBeACHHbIE KOA((OUIIMEHTHI HIAPHUPHOTO U MPOMOPLUOHAIBHOTO YTy aTaku
MOMEHTOB; PHpo —IpUBEACHHAs K MOPILIHIO TMAPOLWINH/pPA HArpy3ka He 3aBUCSIIEHCS OT

KOOpAUHAT ABHUIKCHUAA, Pmp.np —IPUBCACHHAA CHUJIa CYyXOr'o TPCHUA, Pn — JaBJICHHUEC XHUJIKOCTH,

MOJABEICHHOM K MTOPIIHIO TUAPOLIMIUHAPA.

B npeo6pazoBannoii hopme paBeHcTBO [9] 3amuchiBaeM B BHIC

dy, 1 _—

=In g 1-——p, signx - X, 10
Y J 5 A Porsl (10)
rae: kv — KO3 PUIUCHT YCHIICHUS TI0 CKOPOCTH;

b, | o
P
kV = T
CoriacHO paBEeHCTBA, aHAJIOTUYHOTO PABEHCTBY (3) MOKEM 3amucaTh B BUJIE:

. dy,
sign
J d

dtj:

. . d
mnpyn + Kfpyn + kofcyn + Ksnpa-l_ a [Pmp.np

_ 1 N ) .
= kwkv \/ 5 A (Moo Vo + Kinp Vo + KoV, + K@ + P, + P, sign - X, (11)
n

rjae: kg,c — JKECTKOCTb KUAKOCTHU, IPUBEJIEHHAs K NOPIIHIO TUAPOLMINHAPA;
PHP(, + Pmp‘ + P, —cymma npuBeeHHO# CHITBI CyXOTO TPEHHMS W BHEIIHEH HArPY3KH;

P,,. ~ TIpMBE/IGHHAs CHTa CYXOTO TPEHHL.
Cucrema oxBaueHa 0OpaTHOM CBS3bIO:
Uge = Kog Vs (12)

Takum o6pa30M HaMH II0JIyd€Ha MaTreMaTu4deCkad MOJCJ/IbL IpuUuBoda € a0COJIFOTHO

KECTKOW MexaHW4yeckol dvacTbio. [Ipu kenaHuum cucTeMy MOXKHO OXBAaTHTh OOpaTHBIMHU
cesizsmu [5] mo maBnenun Py u ckopoctu Y, .

.HI/IHCapI/BOBaHHyIO CUCTCEMY ypaBHCHI/Iﬁ JAUHAMHUKU HUCCICAYCMOI'0 NpuBOAa B LCIIOM

0e3 yueTa Harpy3KOoK, He 3aBHCAIIUX OT KOOPAMWHAT MPUBOJIA MOKHO TIPUBECTH K BUJLY:
iy =W, -Au; (13)
Au = Uy — koc Yo' (14)
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, = L - ﬂ : (15)
T,s+1 Ay
(TS +X(s) = K, i, ; (16)
A Yo+ Py ¥t ALY+ A Yt |Pmp|sign‘;—¥= Kox— B, Pmp|signj—{, (17)
raec:
oy =22
A2y = ]ﬁ )
Ay =2
A\)y = ]i !
BT — KQP :
A2
Vn
A= 2EA 12’

K, = 0GpatHOii cBsi3H 110 KOOpAMHATE:

Anamu3 cucremsl ypaBHeHuit (13)-(17) mokaspiBaeT, 9To coryacHO pabotsl [4] mms
WCCIIIOBAHMSI TIEPEXOTHBIX TPOIIECCOB B HMCCIEIYEMOM CHCTEME MOXKHO BOCIOJIB30BATHCS
PENICHUSIMH JIMHEAPU30BAHHON MOJICIIA B COYETAHUU C JICHCTBUEM MMITYJIbCHOH (DYHKIIMU OT

CUJIBI CyXOFO TpeHI/I}I
d .
H(t) =a[|Pmp|S|gny], (18)

JeMiupyroliee BIUsHIE KOTOPOH MOoKa3aHo BO MHOTHX paboTax [5, 6].

[IpuHIMas XapaKTEpPUCTUKY CHIIBI CYXOI'O TPEHHUSI C TIOCTOSIHHBIM MOJYJIEM, BEIPDAKECHHE

GyHkuuu H (t) Oyner uMeTb BUJ
d I . d
H(®) = | [Pos| siaNY | =[Pry|sign 1] = 5.1, (19)

Trac 5* (t) 9TO (byHKI_II/IH, KOTOpas paBHA HYJIIO IIPU BCEX t < tOi " paBHa OCCKOHEYHOCTHU npu

t=t

0i *

Jlomyckasi, 4TO Ha y4aCTKE BPEMEHHM 2T, BBI3BAHHOM YJIEHOM.

B, |Pmp|sign%
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B YpaBHCHHU CHJIOBOM YacTH IIpuBOJa IMPOU3BOAHBIC KOOPAWHATHI y HE IPpETECPIICBAIOT

CYIIECTBEHHBIX HM3MCHEHHMH, COIJIaCHO paboThl [5] MokeM cuuTath, 4YTO JCUCTBHE

UCCIIENYEMON UMITYIILCHON (PYHKIIMH MOKHO Y4ECTh CKAYKOM YCKOPEHUS
P
AX = 2%|S|gny|

y—m

t0+‘[ )

B pabote [6] mpemiokeHO NPHOIMKEHHOE YCIOBHE IOCTUKEHHS MOHOTOHHOCTH
MEPEXOAHOTO TpoLecca 00yCIOBICHHOE ACHCTBUEM UMIYJIbCHON (YHKIIMH OT CHUJIBI CYXOT'O
TPEHMUSL.

Jis  nanpHeiiero yiaydlleHHs JMHAMHAYECKUX [OKa3aTelneil paccMaTpUBAaeMbIX

QJICKTPOIruAPABINYCCKHUX CHCTEM IIOCICIHUC CHa0Kar0TCSA JOITOJIHHUTCIIbHBIMHA O6paTHBIMI/I

CBSI3SIMH IO TIEPETIaTy JABJICHUS B THAPOIMIMHIPA U IT0 CKOPOCTH Y, BBIXOJHOTO 3BeHa [3, 5].

B paccMaTpuBacMOM Cliydac CTPYKTYpPHaAd CXEMa HHHeapI/ISOBaHHOﬁ CHUCTCMbI 6y,Z[eT

MMETb BHJI, IPUBEICHHBIN Ha puc. 1, rae:

K
e X 20)
CTc+1l ()
K
W, = x : (21)
TOAS T HA STHA SHA,
Kon 2.2 .
Wop =—0(T"s" +2cTs+1),; (22)
Kfn
Wop <
X, Wi Yp
- KosS
|
Puc. 1. Cmpykmyphas cxema 31eKmpozudpasiuiecKozo
cneoaulezo npueooa
m
T=[|—%; (23)
K
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8_1 Kfnp Ksn _ Kfnp .
2 K, \(m 2 Ksnmnp’

(24)
np

Kop — ko3 HUIMEHT 0OpPaTHON CBS3H 1O 1aBJICHUIO;

Kos — K03 GUITUEHT 0OpATHOMU CBS3H 110 CKOPOCTH BBIXOAHOTO 3BCHA,

Ko = K03 pHLIHEHT 0OpPaTHOM CBS3H O MOJIOKEHHIO.

Ha ocHoBe aHanu3a 1moyiy4eHHbIX MOJIEeH JUHAMMKY, a TAKXKE YCIOBUS MPUOIMKEHUS
MEPEXO/IHbIX MPOLECCOB K MOHOTOHHBIM U HM3BECTHBIX pPabdOT MO CHUHTE3Y CTPYKTYPHO-
CITOYKHBIX JUHAMHYCCKHX CHUCTEM [5-7], MOXKHO CTaBUTh BOIPOC O PEIICHUU TOCIEAYIONHX
3a/1a4 CTPYKTYPHO-IIApaMETPUUYECKOT0 CUHTE3A C UCII0Ib30BaHUEM U3BECTHOM TEOPUU CUHTE3a

10 33/IaHHBIM [IEPEXOTHBIM MporieccaM [6].

3AKVIIOYEHUE
Ha ocHoBe PACCMOTPCHUA OCHOBHBIX 3aKOHOMepHOCTeI71, B3aMMOCBA3bIBAIOIINX
OTACJIBHBIC KOOPAWHATLI HCCJICIIyCMOﬁ CUCTCMBI, IIOCTPOCHA MATCMATH4YCCKasd MOICIIb
JUHaAMHWKU U B 06Hleﬁ q)opMe C(l)OpMyJ'II/IpOBaHBI MoAXOoAbl K pCHICHUIO 3a4a4 IMOCIICAYROIINX

HUCCIIETOBAHUM.
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K Bompocy AWHAMHKM TEpEeXOIHBIX IPOIECCOB B THIPABINYECKHX M AIIEKTPOTHAPABIMYECKAX
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ON DYNAMICS OF ELECTRO-HYDRAULIC
FOLLOW-UP DRIVE
Tamaz Mchedlishvili, Davit Bestavashvili, Ruslan Diasamidze,

Sergo Ninua
Abstract

Electro-hydraulic follow-up motors are widely used in many fields of technology, in
particular in machine-tool industry, robotics and aircraft engineering. These systems are
adequately modeled to describe nonlinear dynamic models driven by load-induced dry friction
forces. In the presented paper is considered the task of dynamic modeling and general

approaches to the formation of further studies.

I9IGOMI0EMIZEOIIO0 FMMZFIWZIEY
5396530l ©0bsdozol Ggliabgd

05095 939000033060, 300 d9E5353300, Mliesb oslsdody,
UgMam 6obwmo
69bodg

90994 GHOM3000M5300039M> JMMZ5 M350y 5396539005 BoMINM  45dMmYygbgds
33m398  GH9dbogol  Gwzow  bygmMmgddo,  39Mdm@  BsGbITGHIdmMdsTo,
OMdMGH™EJJ603500 S M300083M0653099690¢Mmdsdo. gl LobEJIGdO 5©93395G IO
9mYoMgdolsls  500HgMgd05b  sBHZ0MHM30m  2odmf)3gMo  ddGso  bBsbbols
3590000 2563003900 5MHHOHR030 0bsF03MMO FMmEgugdom. Fomdmoygboen
B53O™Ido 2560b0ogds 063036 IMPY0Mm9dOL 5dM (3565 s Fgdamdo 33w 93900L
53mOHI0MYIOL Dmswo Joymdqdo.
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V]IK 621.9

K BOIMTPOCY MOJAEJIUPOBAHUA TUHAMUKHU
3JEKTPOMEXAHUYECKOMW CUCTEMBI IIPUBOJIA
C UCITOJTHUTEJIbBHBIM ACUHXPOHHbBIM
JABUT'ATEJIEM

MuenmmmBuian Tamas*, IlapynamBuiau I'eopruii™,

CamanumBnin Jpexiae™, Hukpamsuan Huno*

*[Ipogheccop, I py3unckuii mexHuueckui yHugepcumem,
**Acnupanm, I pysunckuii mexHuueckul yHugepcumem,

(I'py3unckmii TexHuyeckuii ynusepcuret, yia. Kocraa Ne71, 0175,

Townaucu, I'py3us)

Pe3tome: JJunamuueckue ucciedo8anus COBPEMEHHbIX ANEKMPOMEXAHUHECKUX CLEOSUUX NPUBOOOS
CONPSIICEHBL C Y4emOoM YIPYeUX CBOUCME 8 NePeOamoYHbIX IeMEeHMax MexaHu4eckou Yacmu,
umo 6 c6010 ouepedb mpebyem OaNbHelule20 CO8EPUEHCMBOBAHUSL MEMO008 U MeMOOUK UX
OUHAMUYECKUX UCCIed08anull. B nacmosweli pabome paccmampusaromes: Memooono2uiecKue
NOOX00bl U UCXOOHblE MamemamudecKue 3d8UCUMOCU N0 NOCMPOEHUI0 Mooenel OUHAMUKLU,
HANpasIeHHbIX HA peuerie NOCIedyiouux 3a0ay OUHAMUYECK020 CUHmMe3d.

KiroueBble cj10Ba: DJICKTPOMEXaHHUYECKAs CHUCTEMa, TPHUBOJ,, ACHHXPOHHBIX J[BUTATEIb,

MOACIN JTUHAMHUKH.

BBEJIEHHUE

B paborax [1-3] paccMOTpeHBI BONPOCHI MOJACITHPOBAHHS 3JIEKTPOMEXAHUYECKUX
CHCTEM NPUBOJOB C HCIIOJHUTEIBHBIM KOPOTKO-3aMKHYTHIM ACHHXPOHHBIM JIBUTATEJICM,
IIMPOKO MCIOJB3YEMBIX B PAa3HBIX O0JIACTSX TEXHUKH, B YaCTHOCTH B CTaHKOCTpoeHuH [1, 2],
B paJMOTENIECKONax Uil KOCMHYECKOH CBsi3u [3] W B cHCTeMax yIpaBJICHUS] COBPEMEHHBIX
cynos [4].

B Hacrosiiei paboTe paccMarpuBaeTcs 3ajadya MoCTPOSHUST MaTeMaTHIEeCKUX MOJIeTen
uccienyemMoil cucteMsl [3] ¢ ydeToM ynmpyroctu 3BeHbEB B MEXaHHYECKOW YacTH MPHBOJA,

H606XOJII/IMI)IX AJId PEIICHU MOCICAYIOMNX 3aa1a4 TMHAMUYCCKUX I/ICCJIeJIOBaHHfl.
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OCHOBHASA YACTDb

CornaciHo pabotbl [3] i CHCTEMBI pEryaupyeMoil BETBbIO YacTOT OCHOBHBIMH
(GyHKIIMOHAIBHBIMU 3JIEMEHTAMU SIBIISIIOTCS cymmupytoliee ycrpoictBo CY, pacnoyiokeHHoe
Ha BXOJE CHUCTEMBI, yCHIMTENb Y , C BBIXOJAa KOTOPOIO HAMpPsKEHUE IIOJAeTCs Ha

(dazouyBcTBUTENBHBIN BhIIpsMuTenh @B u 3atem Ha Quibtp D3, Ha BBIXOJE KOTOPOTO

nomyyaem Hanpsokerus U 5.
Janee nanpsoxenne U f3 ITolaeTcs Ha reHeparop yactotel 314 u nanee Ha nepecueTHoe
kosb110 ITK, Ha BBIXO/1E KOTOPOTO MOIy4aeM 4acToTy Y.

B3anmocBs3p Mexay HanpsoKEHUSIMU U, u U, nanpsxennem U¢s u gacroroii V;

OIIPCACIIAIOTCA 3aBUCUMOCTAMMU:

KigKia@+ Tea8)U 3 =K Uy, 1)

Ke(@+Tes) vy =Uyg, ()
rie: K —nmocrosunas sempsavurens OB, Ky2 — ko3 dumment yeunenus yeunmurens Y; Kig—
nocrosuHas pusTpa O3; T4 — ero mocrosHHas BpeMeHy; K — kos¢duiment npeobpazosanmii
3I'Y u IIK; T,: — IIOCTOSIHHAs1 BPEMEHH.

CBs3p MeXIy 4YacToTod V| M CHHXPOHHBIM YHCIOM 000poToB aBuratens My,

BBIPAXKACTCA 3aBUCUMOCTBIO
n, . =-—\ (3)
08.c 1
K

1
rae: Ky =iy /My s K Kims
\)

Nyg.c.N ~ CHHXPOHHOE 4YHCJIO OOOpOTOB Baja JBHMIareis; Viy — CHHXPOHHOE YHCIIO

YaCTOThI.

CornacHo pa6OTBI [3] B3aUMOCBA3b MCIKAY CUHXPOHHBIM YUCIIOM O60p0TOB JABUTATCIIA

n()(;'c 1 MOMCHTOM JIBUTATECIIA M()g B HHHCapHSOBaHHOﬁ (bopMe BBIPAKAOTCA 3aBUCUMOCTBIO

nds.c = nde + KM (A10 + AO()) Mde/Aod ) (4)

rae: Ny, — neficTBUTENBHAS YACTOTA BPAIEHUS POTOPA BUIATENS;
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KM T IIOCTOsIHHAs1 ABHUIaTCIIA,

Aic) u AO() —COOTBETCTBEHHO KOX(PQPHUIMEHT JHHEAPU3alUU TPH MPOU3BOIHBIX

nuddepenmnuaropa.

B pa3zBepHyTOM BHJIE MOXKET 3aMMCaTh

1
naﬁAMMag:K—Vp ()
Y
e A, =K, (%Jrl].
d
N B mpeoOpa3zoBanHOl hopme
1 1

N,

M, A TR (6)

B cBoto ouepenp

30 .
Noyg =— @1+
T
HepeXOL[H K I[ByXMaCCOBOﬁ MOoaeIn MEXAHNYECKOI YaCTH MOYKEM 3aIIUCaTh:
L + (B +03,) 1 + o = Ky =Ko + by, + €10, — Mo, (7)
1,0, + (0, +b,) @, +Cio = by +Cipp — My, 8)
rac: |1 )51 |2 ~ MOMCHTBI HHCPLHUU HepBOP'I u BTOpOﬁ COCPETOAOTOUCHHBIX MACC, C]_2 -

KOA(P(UIIMEHT >KECTKOCTH B MEXKMAaCCOBOW CBS3H, bl, bz, blz — KO3 (PULIHEHTHI BA3KUX

TPEeHUH; MTp1 u Msz —MOMEHTBHI OT CHJI CyXOro TpeHus; @) n () ~ COOTBETCTBEHHO YTIJIOBbIE

KOOPJIMHATHI IEPBOM U BTOPOU Macc;

30
Ant

CoriacHo BBHIIEU3I0)KEHHOTO CTPYKTYPHAsI CXeMa HCCIICTyeMOW CUCTEMBI TPUMET BH/I,

KAm =

IIPUBEIEHHON Ha puc. 1.
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Wm2t | e—————

Us Au Uex Us \Y
—>®—> Y || W e Wo | Kim | — W~ i W2 —>®—> Wiz

TMTm TMTWZ

\ A}

Puc. 1. Cmpykmypunasa cxema cucmemaol

Ha puc. 1:
Ky
W=—"T—;
(Tigs+1)
W, :—1 :
(Tes+DK
—_ 1 .
O
p— 1 .
" 1,* + (b, +by,)s+¢;,

WM n= blZS tCpy;

bZ*:b1+b12+KAM;

K
Niarore
B " f3

3aiiMemcst ipeoOpa3oBaHneM ypaBHEHHH (7-8) COrIaCHO METOI0JOTHH U3 padboThl [5].

B aT01i cBA31, B OoJiee yKpynHEHHON (opMe paccMaTpUBAEMYIO CUCTEMY 3allMChIBAEM B BUJIE

L+ +0,A0 +C AR = Ky = Ky @y + My, )
|, + by, =B AP —CLAp = —My (10)
rne: AP =0~ ,.
Craneisast ypasserne (9) u (10) momyuaem
(I + 1)@ + (b, +0)¢ = Koy =Ky + 1,40, +b)Ap =My, =My, ; (11)
1,00+ (0, +D1p)AQ, +CoAP, = 1,p+ (b +-My, ), (12)
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C HCIONB30BaHHEM KOTOPOH IepexoguM K IpeoOpa3oBaHHOM CTPYKTypoll —cxeme,

IIPUBEIEHHON Ha puc. 2.

Kon .
WA(pu
Us Y . Ap
— > Y |» W el W b K > » W > Wie Waep >
A
Mm(ol Mm(pZ
Kon n
Puc. 2. IIpeobpazosannas cmpykmypras cxema
rae:
— 1 .
T 2 L
Iy +Dbys
— 2 .
W, = 15" +b;s;
— 2 .
Wy, =1,8"+Db,s;

2T, =M, +M, .
B ykpynHeHHOHl ¢opMe coryiacHO pucC. 2 CUCTEMY MOXKHO paccMaTpuBaTh B BHJIE
JBYXHATypHOM (pHc. 3), B KOTOPOU MPUCYTCTBYIO BHYTPEHHUN 3aMKHYTBIM KOHTYp, COCTOSLINI

U3 NepeaTouyHoN QyHKINUN

W (8) =W W, K, Wi,

OXBayeHHBIN O6p8.THOfI CBJA3BKO C IMICPCAATOYHBIM KOB(l)(I)I/II_[I/ICHTOB Kon W BHCIIHCTO

3aMKHYTOT'O KOHTYpa, COCTOALICTO C nepez[aTquoﬁ q)YHKHHeﬁ

W, (s) = 220)

Us(s)

Wos
Us Ag
— —| W8 Wip  |—— Wao >

Puc. 3. Ykpynuennaa cmpykmypuan cxema
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CornacHo puc. 3 OyzieM UMeTh:

(01(5) Wva KvmWI*

Uy(S) 1+ K WW,K, W,

W
Wo6 (S) = ~a + kon :
1+ K, WK,

WBk (S) =

Wnu B pa3zBepHyTOii hopme
K, KKK, .
(Ti58 +D(Tes +D)(1ss® +bys) + K KK, K K

I[aaneﬁmaﬂ 3aZla4ya 3aKI04YacTCd C MCIOJb30BAHUCM IMOJTYYCHHBIX 3aBHCHUMOCTCH B

W, (s) =

nepexoac K 3aladaM AOUHAMHYCCKHUX HUCCIICIOBAHUN II0 aHaJloTMU C HCCICOOBAHUAMU,
IMPUBCACHHLIX B pa60Tax [6, 7] II0 OTHOIICHUIO K CUCTECMaM IIPHUBOJOB C MCIIOJIHUTCIIbHBIMU

SJICKTPOABUTATCIIAMUA ITIOCTOSHHOT'O TOKA.

SAKVIIOYEHHUE
Ha ocHoBe mpoBeneHHBIX HCCIEJOBAaHUH HOTYy4eHbI HEOOXOAMMBIC MAaTEMaTHUECKHE
MOZEIH  HEOOXOIUMBIE  JUId  NPOBENCHHS  IOCIEAYIOIIMX  MCCICNOBAHUN 110

ONTUMU3AIUOHHOMY CUHTE3Y HCCJ'IGI[yCMOfI CUCTCMEI.
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ON THE ISSUE OF MODELING ASYNCHRONOUS ACTUATOR
MOTOR ELECTROMECHANICAL DRIVE DYNAMIC
Tamaz Mchedlishvili, Giorgi Parunashvili, Erekle Samanishvili,
Nino Nikvashvili
Abstract

Dynamic studies of modern electromechanical drive systems are related to the
consideration of elasticity in the transmission elements of the mechanical part of the system,
which in turn requires further refinement of dynamic research methods and methodologies. The
presented paper discusses the methodological approaches and mathematical relationships
required for the construction of mathematical models of dynamics, which are aimed at solving

further problems of dynamic synthesis.
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V]IK 621.9

K BOIMTPOCY MOJAEJIUPOBAHUA TUHAMUKHU
QJIEKTPOI'MAPOMEXAHNUYECKOI'O CJIEJAIIEI'O
IIPUBOJAA C JIETATEJIBHOI'O AIIITAPATA

MuenmmmBuian Tamas®*, becrapamBuian Jasug*™, Hunya Cepro*,

3ykakumBuiau Pamun*

*[Ipogheccop, I py3unckuii mexnuyeckutl yHugepcumen,
**Acnupanm, I pysunckuii mexHuueckul yHusepcumem,

(I'py3uHckmii TexHu4eckuii yHuBepcureT, yJi. Kocrasa Ne71, 0175,

Townaucu, I'py3us)

Pestome:  Onexmpocuopomexanuueckue — creosawue — npueoobl  NOAYYUAU — WUPOKUE
PACRPOCMPaneHue 80 MHO2UX 0OIACMAX MEXHUKU 8 4acmamu 6 CAMOIemOCmpoeHuu. dmu
cucmemvl  Npu  A0EKGAMHOM  MOOEIUPOBAHUL — mMpebylom  yyema Ynpyeux Ceoucme
nepeoamoynblx  MeXAaHusMo8 CUIOBbIX uacmel npusodd. B unacmoswen  pabome
PACCMampuearomes.  MemoooJiocuteckue Hnooxoobl U UCXOOHble MameMamuyeckue Mooelu,
HANPAseHHble HA peuteHue NOCIe0YIouUx 3a0a4 YeleHanpagieHHo20 aHAIU3A PACCMAMPUBAEMBIX
cucmem.

KiioueBble cJioBa: DJIEKTPOTHIPOMEXAHWUECKUW MTPHUBOJ; TUAPOILIIMHID, Tepernas

JaBJICHUA, ICpCAaTOYHAA (1)YHKIH/I${, MCXAaHUYCCKas 4aCThb MpUBOAA.

BBE/IEHUE

B pa6otax [1, 2] paccMOTpeHBI 3JIEKTPOTHIPOMEXaHUYECKHE MPUBOIbI JIETATEIbHBIX
anmaparoB 0e3 y4yera ynpyriux CBOMCTB MEXaHWYECKOH 4acTH npuBoja. B HacTosmeit padore
paccMaTpUBaIOTCS 3a/1auyM, CBSI3aHHBIE C TUHAMUYECKHM MOJIEIIMPOBAHUEM CHCTEM PYJIEBBIX
MPUBOJIOB JIeTaTeNIbHBIX amnmaparoB. C y4yeToM yHNpyrux CBOMCTB phIYAroB YIPaBICHUS
JIETaTEeIbHOW IIOBEPXHOCTH, JEHCTBUE KOTOPBIX OKa3bIBAIOT CYILIECTBEHHOE BIIMSHUE HA
JUHAMUYECKHe ToKa3aTeld  paccMaTpUBaeMbIX cucTeM. B Hacrosmeit  pabote
paccMaTpuBaeTcsl 3ajjada yriayOJeHHOro MOJEIUpPOBAaHUS IUHAMHKH, HANpPaBICHHOIO Ha

PEIICHUEC MTOCICAYIOIMUX UCCICA0BATCIILCKUX 3a1a4.
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OCHOBHASA YACTb

CornacHo paboram [3, 4] cHCTeMbl YypaBHEHHWH, OIKCHIBAIOIIYIO JUHAMHUKY
TUJIPABIMYECKOTO CHJIOBOIO HCIIOJIHUTEIBHOTO YCTPOMCTBA W MEXAHMYECKOM 4YacTw,
COCTOAIIEH U3 CWJIOBOW MPOBOJAKHU OT INTOKA THAPOUMIMHApPA JJIS PYJIEBOM MOBEPXHOCTU
JIeTaTeIbHOrO ammapaTa, B Cllydae HCIOJIb30BAHUS JIMHEAPU30BAHHOW MO PACXOIHOM

XapaKTCPUCTUKU THAPABIMYCCKOI'0 30JIOTHHUKA Cﬂeﬂﬂﬂleﬁ CUCTEMBI MOXXHO IPEACTaBUTH B

BHUJIC:
mym :Ck(yn_ym)_me_Csym_an_FO; 1)
mnyn :Awpg_ck(yn_ym)_bnyn_an; (2)
m.y. = A pg —Couc Yo _bnyc ; 3)
_ = A0 +Ye) Ve dp,
KX —Kgp Py = A, =362 4 2~ @)

N3 paccmarpuBaemoil cucremsl (1-4) ypaBHeHus (1-3) omucbIBalOT MEXaHMUYECKYIO
4acTh, a YypaBHEHHUEM (4) TIPEICTaBICHO JMHEAPU30BAHHOE YpaBHEHUE JTUHAMUKH

TUAPABIAMYCCKOI'0 CUJIOBOI'O MPHUBOJA C YCTBIPCXIICIICBBIM YIIPABJIAIOMIUM 30JIOTHUKOM.

B ypaBuenusx (1)-(4): m — npuBeneHHOEe 3HaueHWe Macchl Harpyskw; M, —
IPHUBEICHHOE 3HAYEHHE MaCChl TIOpInHs ruaporpaapa; M, — macca ruapounumuaapa; Cy —
JKECTKOCTh KOHCTPYKIIMHA OCHOBAHUSI THAPOIIHH/IPA; O — KECTKOCTh CUIIOBOM MPOBOIKH; b —
K03()(UIIMEHT BSI3KOTO JAeMI(pUpoBaHus pyJei; bn ~ KOO(QPUIMEHT BA3KOTO TPEHHsI TOPILIHS U
ruaporiaapa; G —Kod(DGUIMEHT MO3UIMOHHON mIapHUPHON Harpyskw; Yy, Y, u Y.~
COOTBETCTBEHHO KOOPMHATHI MEPEMEIEHUI HArpy3KH, MOPIIHS W THAPOLMIMHIpa; P~
nepenaj gaBieHue Ha nopuse; A, n A —paGoune mIOMANM OPIIHS U THAPOLMINHLPA; x —

JIMHEHOE NEepeMCUICHUC CHJIOBOTO 30JIOTHHKA, KQX u ka — alllTPOKCUMAIITMOHHBIC
KOS(I)(I)I/IL[I/ICHTLI B HHHC&pPBOB&HHOﬁ pacxonHoﬁ XAPaAKTCPUCTHUKE TUAPABINYCCKOIO

s0110THHKE; V) —06beM paboyeil mMosIoCTH THIPOLUINH/PA; F, —BHemmss cunoast Harpys3ka;

me u an — CHJIBI CYXOI'O TPCHUA.

Ha ocHoBanuu ypaBuenwuii (1)-(4) MmoxxeM 3anucarts:

mym+bym+(ck+cs)ymzckyn_ me_FO; )
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1 ) C an.
Pg:_[mﬂyn+bnyn+ckyn]_gkym_ A] )
cy nﬂ +Cocyc_ﬂ(m yn-i_byn—i_ckyn)_k_'%ym-l_i mn’
A, A, A A
o2 = A (o +¥o) + s (Y, + D, J, + G Vo) + oy, —
o ¢ 2A1 " 2EA "
v, d 1, . ’ C 1
— —(F, )+ky,—(my +Dby +CV,)-K, >y +K,—F_.
ZEA] dt( mn) QpA1( nyn nyn kyn) Qp A1 ym Qp A] mn
Winu BBOOST 0003HAYEHMS:
_ Y .
A<3 2EA< n’
k,b
Ao =i, + 2
2EA, A,
k. b
Ag = o, + =20
2EA, A,
K,.C
Axoz c;:k;
ViC .
Au=gen
C
'Aho:KQpKk?
Vi .
A(ml ZEAh,
K
A(mozﬁ'

B YKPYIHEHHOM BHUJIE€ OY/1EM UMET:
A<3yn + A<2yn + AdnYn T A<0yn - (AMYm T Anoym) -
d
_A<m1 a (an) + A‘xmo an = KQXX '

Trac:

A=A+ A;
A%m:AM-I_A]-
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Bonee ynporieHHo cornacHo paboThl [3] MOKHO PUHSATS:

1 ., .
Pg :K—i_ck(yn - ym) = [mym + bym + (Ck +Cs)ym] + me + FO ' (10)
CornacHo ypaBHeHus (1) Moxkem 3anucarb
yn:(ﬂsuﬂsﬁk” jy +—(F+ ) - (11)
Ck Ck Ck k

B cBoro ouepenn cornmacHo pabotsl [3] npenebperas maccoi M., U, xosdduument bn

MOXXEM 3allucaThb:

C
yc:CiOCPé: A:AC\::OC (m yn+b yn+Ckyn) A?C:C Y —
Ab AL
AC. T CA ™ "

Wnun ykpynHEHHO:
. . . B
Tcyc+yc:Kco(mnyn+bny+ckyn) =—+ Banmp,n' (13)

m

rIe:

T = b (14)

Keo = AC
A‘l oc
a _ A
cn C 1
A] oc
B — A¥Ck
cm C .
A1 oc
C y4eToM TUHaAMHKH YIPaBIstolee MpeoOpa3oBbIBAIOLINX 3JIEMEHTOB MOJIHYIO CHCTEMY

ypaBHEHHI UCCIIEYeMOT0 MPUBO/Ia coriacHo padotam [2, 3] MokeM MpeCTaBUTh B BUIEC:

Ttdd—lty+iy = Ky(i3_ioc 1 (15)
T 2’; x=T,i; (16)

A<3y“n + A<2yn + A<lnYn T A(Oyn - (AMYm + Anoym) +
+A<ml (Frpn) + AR mpn — K X, a7

Tc yc + yc = Kco (myn + bn yn + Ck yn) + Bcn I:mpn cmym !
mYm + bym + (Ck + Cs)ym =G Yn— I:mpm - FO! (18)
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rae: |, — tok ynpasnenus;
loc — CyMMapHBIil TOK IO OOPATHBIM CBA3SM.

Jlaniee paccMarpruBaeM oOpaTHbIE CBA3M 0 JaBJICHUIO [, IO CKOPOCTH M TIOJI0KECHHUIO.

B paccmarpuBaembix cucrteMax oOpaTHasi CBSI3b 10 TOJIOKEHHUIO OCYIIECTBIISICTCS
MOTEHIIMOMETPOM. Tak Kak IIeTKa MOTEHIMOMETPE 3aKpEIUIeHa HEMOCPEACTBEHHO Ha IITOKE
THIPOLIMIIMH/IPA, KapKac ¢ 0OMOTKO# moTeHimomerpa [3, 4] 3akperuieHsl Ha THAPONMINHAPE

TO Ha BBIXOJC IMIOTCHIHMOMETPA UMEEM
IOC = Knoc(yn + yn) )

riae KnOC — K03 (UIIMEHT 1epeaada MOTEHIMOMETpa.

A

Ben Fin (g Ye We
'

We

\ Koss + Koc <—é<—

i i i Ym
i pufw b @ e o e @ e g

Axme Fpt AxmoFm

T

| ——
—— An—Amw
FTm+F
Wpd I — _— Wg

Puc. 1. Cmpykmypnasa cxema

A

[Ipu ydere 0OpaTHOM CBSA3M MO CKOPOCTH OT Y, (s)+ Y. (s) , TIoJTHast oOpaTHast CBA3b,

CBs3aHHaA C MOJIO)KCHHUEM U CKOPOCTBIO 3aIMUIICTCA TaK.
CornacHo BBIIICIIPUBCACHHBIX 3aBHCHUMOCTEH CTPYKTYpHa CXCMa MOXKCET OBITH
MMpeacCTaBJICHA B BUJC, IPUBCACHHOM Ha pUC. 1.

Ha puc. 1
1

Wy, = 3 2 ;
Ass™+ ALS"+ Ay s+ A,
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1

= X 20
™ ms®+bs+(c +C,) (20)

P Ts+1’
W, =i[mns2 +bs+(c +c,) |; (22)

A,
yy:Tm 1 (23)
W,=ms’+bs+c; (24)
1

W = : 25
© Ts+l (25)
W, :%[msz +bs+(c, +¢)]. (26)

AHanu3 MOCTPOEHHON CTPYKTYPHOM CXEMbl YKa3bIBA€T HA TO, YTO OHA IPEACTaBISAET
c000# XOPOIITYI0 OCHOBY ISl TOCTPOSHHUE €€ MOCIEIYIONUX MO (UK, HAIIPABJICHHBIX Ha
3¢ (dexTBHOE HMX HCIOIB30BaHWE B IMOCIEAYIOIIMUX 3aJadaxX ONTHUMM3AIIMOHHOTO CUHTE3a

COTJIACHO METOIOJOTMYECKHX MOIX0/I0B, UCIIOIb3YeMbIX B paborax [5, 6].

SAKVIFOYEHHUE

Ha ocHoBe pacCMOTPCHUA OCHOBHBIX SaKOHOMepHOCTeﬁ, B3aMOCBA3bIBAIOIINX
OTACJIBHBIC KOOPAWHATLI HCCHGI{yCMOﬁ CUCTCMBbI, IMOCTPOCHBI MATCMATHUYCCKUC MOACIN
JUHAMHKU C YYCTOM YIHIPYTHUX CBOMCTB MEXaHUYECKON HaCTH IprUBOJa, HAITPAaBJICHHLIX Ha

B(I)q)CKTI/IBHOe HX UCIIOJIB30BAHNEC B MOCICAYIOMIUX HCCJIeI0BAHUIM.
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ON THE ISSUE OF DYNAMIC MODELING OF AN ELECTRO-
HYDROMECHANICAL FOLLOW-UP DRIVE OF AIRCRAFT
Tamaz Mchedlishvili, Davit Bestavashvili, Sergo Ninua, Ramin
Zukakishvili
Abstract

The electro-mechanical follow-up motors have found wide application in many fields
of technology. Adequate modeling requires consideration of the elastic properties of the power
transmission mechanisms of the driving force. The present paper discusses methodological
approaches and initial mathematical models aimed at solving further problems of purposeful

synthesis of research systems.
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MANUFACTURING TECHNOLOGY OF BASALT

FIBER WOVEN WIND ROTOR

Merab Shvangiradze, Vazha Shilakadze, Davit Butskhrikidze
Abstract

Polymer composite materials, from that wind rotors are made, have a special place in wind
energetics. Their main components are reinforcement fibers and binder polyester or epoxy
resins. Glass fibers are used as a reinforcement material for small wind generators and carbon
fibers are used for powerful wind power plants. For the first time, we used for small power
plants basalt fiber that is produced in Georgia. In the are stated the influence of canvas woven
with different frequencies of basalt fiber on the composition of the fiber material and the

binding matrix. The optimal option based on which the wind rotor wings are made is selected.

IHHOJIOTHO U3 BA3AJIBTOBOI'O BOJIOKHA B
TEXHOJIOI'MH U3TI'OTOBJIEHUA

BETPOBOI'O POTOPA
Mepa6 LIBanrupanse, Baxa HInnakanse, lapux byuxpukuase

Pe3rome

B BeTpOBOfI OHCPICTUKE 000606 MCCTO 3aHHUMAKOT MNOJUMCEPHO-KOMIIO3UIIMOHHLIC
MaTepHralibl, MOCPCACTBOM KOTOPBIX HU3IOTABJIMUBAIOTCA BCTPOBLIC POTOPHI. NX ocHOBHBIMH
KOMIIOHCHTAMM SBJISIOTCA apMI/Ipy}omee BOJIOKHO U CBSI3BIB21IOHII/II71 MaTepI/IaJ'I nonm(banaﬂ
WU JIIOKCHJIHAA CMOJIA. 21.]'[5{ N3TrOTOBJICHUA MAaJIbIX BeTpOBBIX reHepaTopOB B KAa4C€CTBC
ApMUpPYOIICTO MaTCpHraia UCHOJb3YHOT CTCKIIOBOJIOKHO, a JISI MOIIHBIX SHGKTpOCTaHIlI/Iﬁ,
YriepoagHoE€ BOJIOKHO. Mer BIICPBLIC, JId MaJbIX JSHCProyCTaHOBOK HCIIOJIB30BAIA
0a3anbTOBOE BOJOKHO, KOTOpOE MPOM3BOAUTHCS B I'py3un. B cTarbe mpuBOIUTCS ONUcaHUE
BJIMAHUA YaCTOTHI IPSAXKW TKAHOI'O ITOJIOTHA U3 6aSaJ'H>TOBOFO BOJIOKHA Ha COOTHOIIICHHC
KOJIMYCCTBA apMUPYIOIICTO U CBA3BIBAIOIICTO MATCPUATIOB. HonoGpaH OIITUMAJTbHBIHI BAapHUaHT

COOTHOILIIEHUH Ha OCHOBAHHH, KOTOPOT'O U3rOTOBJICHLI JIOITIACTHU BETPOBOI'O Ir€HEpPATOPA.
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1. Dochlemann K., Geometrische Transformation, Il, Leipzig, 1908.

2. ®unuxos C.II. [TpoexktuBHO-mupPepenmanpaas reomerpus, M.-J1., 1937.

ANALYTICAL PRINCIPLES OF PROJECTION GEOMETRY

Rusudan Bitsadze, Simon Bitsadze
Abstract

There is shown in the work, what was a precondition of foundation of projection
geometry. There are given the equations reflecting projection transformation of the space. It is
shown that a projection transformation is a collineation and vice versa. Euclidean plane
collineations are found. For projection transformation there are given partial differential
equations, which have to be satisfied by functions, by which the transformation is given. There
is obtained the necessary and sufficient condition to the end that y would be fractionally linear

function of x.

AHAJIMTUYECKHUE OCHOBBI IPOEKIITUOHHON

I'EOMETPUU
Pycynan bunaaze, Cumon bunanase
Pesrome
B paGoTe mokasano, ueM ObUT10 00YCIOBICHO CO3/IaHUE TIPOSKIIMOHHON reoMeTprH. JaHbl
YpaBHEHHUS, OTPaKAIONIUE MPOCKIIMOHHBIC MPeoOpa3oBaHus MpocTpaHcTBa. [lokazaHo, 4TO
MPOEKIIMOHHOE TpeoOpa3oBaHUe €CTh KOJUIMHEAIus, U HaoOopoT. HaiieHbl KonmuHearn
EBknuaoBoro nmpoctpancTBa. [[i1st MpoeKIIMOHHOTO MpeoOpa30oBaHusl MOTYYCHBI YPaBHEHHS B
YaCTHBIX IMPOM3BOJAHLBIX, KOTOPBIM OOJDKHA YIOBJIICTBOPATH (i)YHKHI/IS[, KOTOpOfI 3a1aHO
npeoOpazoBanue. [loydeHO HEOOXOIUMOE W JOCTATOYHOE YCIOBHE MJIS TOTO, YTOOBI Y

SBIISUICS ObI IPOOHO-TMHEHHON (QyHKIMEH X.
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ON THE INCREASING THE DURABILITY OF
MAGNETOHYDRAULIC PUSHER

Simon Bitsadze, Rusudan Bitsadze
Abstract

Pushers used in machines and mechanisms as a drive gear are one of the key factors of
their reliable operation, increasing the productivity and durability. In the considered
magnetohydraulic pusher the possibility of its breakdown when switching on is eliminated due
to impossibility of push rod elevation, as far as the design of MHP ensures complete attraction
of anchor-piston to electromagnet core that precludes the current step-up in the electromagnet

coil, its overheating and burn-out. As a consequence, the pusher’s durability increases.

Ob YBEJIMYEHHUHA JOJI'OBEYHOCTH

MAT'HUTOI'NIAPABJIMYECKOI'O TOJIKATEJISA
Cumon bunanse, Pycynan bunanze
Pesrome
OI[HI/IM N3 OCHOBHBIX (l)aKTOpOB HaI[e)KHOﬁ pa6OTbI, IMOBBIICHHUS ITPOU3BOAUTCIIBHOCTU
N YBCIIMYUCHUSA JOJTOBCUYHOCTH MAlllMH U MEXAHNU3MOB SABJIAIOTCA TOJKATCINU, UCIIOJIB3YEMBIC B
HUX B KaY€CTBC IIPHUBOJOB. B PACCMOTPCHHOM MArHuTOTHAPABINYCCKOM TOJIKATECIIC
HCKIIFOYCHAa BO3MOXKHOCTH €TI0 BbIXOJa U3 CTPOA MPH BKIKOUCHHUH 3a CUCT HCBO3MOXKHOCTU
MNOAHATUA IHTOKA, ITOCKOJIBKY KOHCTPYKIHUA MI'T obecmeunBaeTr B 3TO BpEMsA TIOJIHOC
MPUTAKCHUEC AKOPA-TIOPIIHA K CEPAICBUHE DJICKTPOMArnuTa, 4YT0 UCKI0YAaCT YBEJINYCHHUEC TOKA
B KAaTYHIKC DOJJICKTPOMArHuTa, €€ ICPErpeB H IECPEropaHuc. TemM caMBIM TIOBBIIIAETCS

JOJIIT'OBECYHOCTD TOJKATCIIA.
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ON DECREASING THE TIME OF MEMBRANE
MAGNETOHYDRAULIC PUSHER’S ROD LIFTING

Simon Bitsadze, Rusudan Bitsadze
Abstract

The small lifting time of a pusher’s rod, used in machines and mechanisms as a drive gear
is one of the key factors of their reliable operation, increasing the productivity and durability.
In its turn, the push rod lifting time depends on both electromagnetic characteristics of pusher’s
electromagnet and on those mechanical or hydraulic resistances that are predetermined by
design features of the pusher. As one of the reasons of push rod lifting time increment one can
name the resisting force of work fluid displacement that exists between the anchor and the
electromagnet core. In the offered membrane magnetohydraulic pusher the mentioned force is
reduced to such a magnitude that it is no more able to have an influence on push rod lifting

time. As a result, the reduction of MMHP push rod lifting time value is achieved.

Ob YMEHBHIEHUHW BPEMEHMU ITIOJABEMA HITOKA
MEMBPAHHOI'O MAT'HUTOT'UAPABJIMYECKOI'O
TOJIKATEJIA

Cumon bunanse, Pycynan bunanze
Pe3rome

OnHUM 13 OCHOBHBIX (paKTOPOB HAJIEKHOU padOThI, OBBIIEHUS TPOU3BOJUTEILHOCTH
n YBGJ'II/ILIGHI/H{ JOJITOBCYHOCTHU MAIlIMH U MCXAHU3MOB SABJISICTCS HG60J’II>HIO€ BpCMS[ ImoabeMa
IOTOKA TOJIKATCJIA, HCIIOJIB3YEMOI'0 B HHUX B KadCCTBC IIPUBOJIA. BpCMSI InmoabeMa UIITOKa
TOJIKATCJIsI, B CBOKO 0OYCpPCb, 3aBUCUT KaK OT OJJCKTPOMAIrHUTHBIX XapaKTCPUCTHUK
BJ'IGKTPOMal"HI/ITa TOJIKATEIIA, TaK H OT TEX MCXAHHNYCCKHUX NN FI/I)]paBJ'II/I‘-IeCKI/IX
COINPOTUBIIEHUH, KOTOpbIE OOYCIOBJIEHbI KOHCTPYKIIMOHHBIMH OCOOEHHOCTSMH TOJIKATEJIsl.
OIIHOﬁ U3 MPUYUH YBCIMYCHUA BPCMCHH IIOABEMA IITOKA ABJIICTCA CHJIa COIIPOTUBJICHUA
BBITCCHCHUIO pa6oqeﬁ KUIKOCTH, Cy'I_I_ICCTByIOH_Ieﬁ MCKAY SAKOpEM H CCPpACHHUKOM. B
MMPEAIOKECHHOM MGM6paHHOM MarouToruApaBJIn4€CKOM TOJIKATCIIC YKa3aHHas cujia
yMeHBH_IeHa 0 TaKOﬁ BCJIIMYHHBI, 4YTO y>1<e HC MOXCT OKa3bIBaTh BJIIHUAHUIA Ha BeJ'II/I‘—II/IHy
BPEMCHH IMOAbCMa IITOKA. Tem cambpIM AOCTUTACTCA YMCHBIICHUC BCIMYUHLBI BPCMCHU

noasema mroka MMI'T.
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VAK 621.9
Ob DOPEKTUBHOCTU JABUI'ATEJIA CTUPJIUHI' A

B CPABHEHUM C JPYI'MMU JABUTATEJISAMU
BHYTPEHHEI'O CI'OPAHUA

MuenanmBuiau 3ypad™*, JIxuxanze UBan™*

*[py3unckuti mexHuueckutl yHueepcumem, acucmenm npogheccop;
**TOunuCcKuil Hcene3HOOOPONICHbIN  MPAHCHOPMHBLIL KOACONC, CIMApUull npenoodasamend no

IJIEKmMpOomexnuKke

(I'py3unckuii Texunyeckuii yHuBepcurer, yia. KocraBa Ne71, 0175,

Tonamcen, I'py3us)

Pe3ome: B pabome npusedenvl npunyunuanvhvie cxemuvl osueamenei Cmupnunea, coenam
CPABHUMENbHBII  aHANU3 pabomul Oeucamenell GHYMpeHHe20 U 6Hewne20 c2opanus. Ha
OCHOBe  NPUHYUNUANLHOU  cXembl  0GuUeamens  6HEWHe20  C2OpPAHUs  NpoGeodeH
MepMOOUHAMUYECKUY AHATU3 YUKIA DMO020 O8ucameis, NOIYYeHd pacuemuas gopmyna
mepmuueckozo KII/l  yuxna Cmupnunea. Hauepuenvl 0ea epaguka 3asucumocmu
memnepamypbl Om 3HMPONUU U O0aeleHus om obvema 011 paboueo mena 3mo20
osucamens. Illposeden cpasHumenvHvlll aHANU3 SMUX YUKIOE CO CPOBHEHUU C YUKIOM
Kapmno.

KiaoueBble ciioBa: ABUTaTC]ib, BBITCCHUTCIIb, IIOPIICHD, pa60qee TCJI0, IMHUKIIL.

BBEJIEHHUE
l'ocnoacTByromuii B Hamle Bpemsl JABHUrateiab BHyTpeHHero cropanus (/IBC) Bce
elme JaleKk oOT coBepuieHcTBa. Ha30BeM OCHOBHBIE €ro HEAOCTATKH: CPaBHUTEIBHO
HU3KUM KM, jKecTkue TpeOoBaHMs K TOIUIMBY M CMasKe, TOKCHUYHBIE 3arps3HEHHE
aTMocdepsl, IIyM Ha BBIXJIONE, pPE3KOe YXYALICHHE 3KOHOMUYHOCTH NpPU OTKIOHEHHUH
OT ONTUMAJIBHOTO peXuMa padoThl M, HAKOHEN, HEYIOBJIETBOPUTEIbHOE MpPOTEKaHNE
XapaKTepUCTUK KPYTALIEro MOMeHTa. YTOObI MOMBITaThbCA YCTPAHUTh 3TH HEIOCTATKH

BCIIOMHUM KO€ 4YTO H3 HCTOPHH TCIIJIOBBIX HBI/IFaTeJ'IeI\/'I.

OCHOBHASA YACTH
B 1824 rony ¢pannysckuii umkenep C. Kapno chopmynupoBan yciaoBus,

HeoOXxomumbie 111 Hawbosiee H(dQeKkTHBHOrO TmpeBpamieHus Temia B pabdoTy. OH
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IPEMIOKWI CBOM HJICalIbHbIM LIUKI-UMKI KapHO, cOCTOSAIMM M3 JIBYX H30T€PM M JIBYX
agnabar. OH 70 CHX TMOp SBISETCA OJTAIOHOM TEPMOJMHAMUYECKOTO COBEpPLICHCTBA
TEIUIOBBIX JIBUTaTesiel, HO M3 3a TOro, YTO B HEM M3 3a OOJBIION Pa3HOCTH TemriepaTyp
HarpeBaTeNs M XOJOAWIbHHMKA pabodee Teno MJOKEH PacHIMPATHCS U CKUMATHCS MPHU
OYCHb OOJBIIOM HHTEpBaJiC MAABICHHUH, peaqnu30BaTh TaKOW IBUTaTelb MPAKTHUYECKUN
HEBO3MOKHO.

B 1816 rony motnanackuii cBsameHHUK PoOept CTHpiauHT 3amaTEeHTOBAJ JABUTATEIb
BHEIIHET0 CropaHusi, B KOTOPOM TEIJIOTa MOJBOAMUTCS U OTBOJUTCS Ye€pe3 CTEHKH
mwnHapa. 843 roxy neuratens CTUpIMHIA YK€ HMCHOJIb30BAICS HAa OAHOM M3 3aBOJIOB
[Hotnanauu. IlosiBnenue aurarenerd padotaromux mo 1ukiny Otro (1877 r.) m Huzens
(1897 r.), okasaBmmxcsi 6onece 3(pPeKTHBHBIME M HaleKHBIMHU, IIpHBeao K 3a0BEHHIO Ha
JUIMTETIbHOE BpEeMsSl 3TOr0 OpUTMHAIBHOTO ycTpoictBa. Omnako B 1938 romy dupma
,,@WIMIC”, ucnoyb3ys nareHT CTHUpIMHTA, CO3[aeT JBHraTe)lb MOIMHOCTBhIO Oosiee 200 .
c. ¢ K. . 1. 30%. C 3TOro MOMEHTa CHOBa BO3pacTaeT MHTEpec K AToMy LUKIy. B
HacTosmee BpeMms [uKA CTUpPIMHra HCHONB3YeTCS B TEIUIOBBIX U XOJOAUJIBHBIX
MammHax. pdexTuBHOCT, coBpemeHHoro nukina Crupiamara B 1,6 ... 1,8 pasa Bbie,

yeMm 1ukiaa Jluzens.
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JBuratens CTUpIUHTa UMEET BHEIIHWM MOABOJ TEIUIOTHI Yepe3 TEIUIONPOBOISIIYIO
crenky. KonmdecTtBo pabodero Tena (MM MOXET OBITh BO3YyX), 3aKJIFOUYEHHOTO B paboyem
o0beMe JBHUraTess, MOCTOSHHO M HEM3MEHHO. B KauecTBe ropsiuero MCTOYHHKA TEIIOTHI

B OTUX YCJIOBHUAX MOT'YT HCIIOJb30BATHCA KpOME€ IIPOAYKTOB CTrOpaHUA OPraHUYCCKUX

TOIJIMB SiZICpHAsl HEPTHUs, CONMHEYHas Oarapes W Jp.

Puc. 2
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[Ipu mnoaBoae TEIUIOTHI 4Yepe3 TEIIONMPOBOAAIIYI0O MOBEPXHOCTh B 3aMKHYTHIN
o0beM [nBUraTeNns pabodee TENO pacHUpsieTcs. 3aTeM TemioTa OTOMpPAeTCS XOJIOIHBIM
HUCTOYHUKOM TEIUIOTHI, pabodee Telo CKUMAETCs, MOPIIEHb COBEPIIAET IMOCTYHaTeNbHOE
JBUKEHHE BO3BpAIIasCh B UCXOIHOE IMOJOXKEHUE, 3aBepiuas padoumil nuki. s OsicTpoit
peanu3aldd TEPMOAMHAMUYECKOTO M MEXaHMUYECKOrO ITUKJIOB B KOHCTPYKIIMHU JBUTATEIIS
MMEIOTCSl TIOCTOSIHHBIE TOPSIYUE M XOJIOJHBIE TMOJOCTH.

Takue mnepememieHusi paboyero Tena B OTUX JBUTATENSX BbITeCHUTENEM | u
nopiHeM 3, ABMXKYIUMCS B oxHOM umiuHApe (puc. 1). JIBurarens CTUpIMHra MOXKET
MMETh W JBa cooOmaromuxca mwinHapa (puc. 2). B sTom ciydae B OAHOM IUIUHIPE
MepEeMENIAeTCs] BBITECHUTEINb, B JAPYIOM IOPIIEHbD.

Pacuetsl, ipoBe/leHHBIE CIIEUANMCTAMU, MOKa3anu, 4to nukibl Ctupnunra u Kapuo
TepMoauHamMuuecku paBHOUeHHbI. Lukn CrTupnuHra, cocTOsIIMA W3 JBYX H30TEpM U
JIBYX H30XOpP, MOXKET CIYXUTh TaKUM >K€ TEPMOJIMHAMUYECKUM OSTAJOHOM, KaK M IHKII
Kapno. bonee Toro, perenepanusi Teruia B 3TOM LHUKJIE TO3BOJIsIET paboTaTh B OOIBIIOM
UHTEpBaJie TeMIepaTyp, a CilelI0BaTelIbHO, C BBICOKUM K. II. JI. TIPU MaJbIX OTHOIICHUAX
JMABJICHUHM CXKAaTUS W pPaCIIUpEeHUs. IJTa OCOOCHHOCTh IMKiIa CTUPIUHTA MO3BOJISET
CO37aTh JIBUTATEIM HMEIONIUX MaKCHUMallbHble K. I. JI. TPU OMNPEAEICHHON pPa3HOCTH

TeMnepaTryp HarpeBarenss T; W XOJOOWUIbHUKA T .

v, ey SN v Wk o s
1N Y iy
- L‘ l 1 ] _ E ' ! S '
EETid i
EAN S 4, | T

N Vad E | Vy : l "lf\7 : |

] ] J i R o [ PR

/4 I /4 i’ : ’

Puc. 3

TepMI/I‘{CCKI/Iﬁ K. II. 1. 1ACAJIBHOT'O HACAJIbHOI'O IHKJIa CTI/IpJ'II/IHI‘a, KaKk M IHUKJIa KapHO,

onpenensieTcs GhopMyIIoi:

¢ = (T —T3)/Ty 1)
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T _ P
Tk
T, 7/
A
T P4
T+ i K
2¢ N2k &
N S
a b c d 5 Vv
Puc. 4

Ha puc.4 B T—S u p-VvV  auarpaMMax HOKa3aHbl MPOLECCHI, MPOTEKAIOIINE B
nacaJlbHOM ITHUKIIC CTI/IpJII/IHFa B CpaBHCHHU C LHUKJIIOM KapHo.
Jia nwmkna Crupnunara u KapHo mozaBeneHHass W3BHE — TEILUIOTa B IIpoliecce

pacuipenust 3-4 oJIMHAKOBA
ql = l3_4_ = RTllnv_4 = RTlln& (2)
VU3 D4

B nukne CrupnuHra mpouecc pacmupeHus 4 — lc ocymecTBisercs IO H30XO0pe
dv =0 c ormaueit B pereneparope qgr = C,(T; —T,), KoTopas uaeT Ha TOBBIIEHHE
BHYTPEHHEN »JHepruu rasza B mporecce cxarua 2c¢ —3, a y KapHo —no u3osHTpone 4 —
Ik. IlomBon TemnoTBI pereHepanud K Ta3sy B pe3yNbTare OXJAXKIEHUS IOPHCTOrO
HaroJHUTENs pereHeparopa npu dv = 0 obecrednBaeTcss TeM, YTO YMEHBIIEHHE 00beMa
ropsiuero LHWIMHIPA PAaBHO YBEIUYEHUI0 00beMa XOJOJHOro, U HaoOopoT. Tak Kak JMHHUK
M30XOPHBIX IpoueccoB 4 —1c U 2¢—3 SKBUBAJIEHTHBI, TO KOJUYECTBO TEIJIOTHI OTAAHHOMN

OKpyKaromel cpene B 1ukie CTHpIMHIa paBHO TeIoTe OTHaHHOM B mukie Kapho:

q, = RTzln%‘ = RT,In 2, (3)

Vik
B mponecce 1c — 2c¢ Temnora  (p uepe3 CTEHKY BBITECHUTENS IepeAaeTcs
okpyxkarwmeir cpene. Omnpenenum paboTy 1ukima CTHpAWHTAa Kak pPa3HOCTh MEXKTY

MOJABEIEHHONM M OTBEIECHHOM TEIIOTOM.

A =R (TyIn2t — TyIn2) = R (T In22 — T,In2%) =
v p

A 3 Vac |2 1c
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= R(T, — T,)In®B = R(T, - T,)In2 (4)
Da U3

~

T T
Tak xax npu dv = 0, 2 = const, 1o py. = ps T—3 DPic = Pa T—Z
1 1

Tepymuuecknii KIIJ[ nukna nakinem u3 (GOpMyIIBL:

V4
gt _ RO, n
t — - Vg - '
q1 RTll'I'lv3 T

()

Uto moaTBepkAaeT BBIMICTIPUBEICHHYIO 3aBUCHUMOCTD (1) M yTBEp)KJIeHHE TOrO 4YTO
tepmuyeckue KIIJ[ nuknoB Crupnunra u KapHo paBHBI.

Oddextunpiii  KIIJ aBTromoOunbHBIX nBurateneit Ctupnunra gocturaer 43,5%
0 CcpaBHEHHIO ¢ 32-36%  1u3eneil aHaAJOTMYHOIO HA3HAUEHUs, HO MacCOBOE
MIPOU3BOJICTBO 3TUX JIBHTATEJICH CICPKUBACT WX KOHCTPYKTHBHAS CIIOKHOCTh. YUTOOBI
nBurarens pabdoran ¢ BeicokuM KIIJ[, Hamo 49ToOBl B TEPMETUYHO 3aKPBITOM KOPITyCe
3aMOJIHEHHBIM pabo4YuM ra3oM MOJAepKUBaIOCH AaBineHue ¢ Boime 70 atMm. Kpome Toro

OHU HMEIOT CIIOKHBIA MEXaHU3M IpUuBOJa U BOASAHOI'O OXJIAKIACHHA.

3AKVIIOYEHUE
Her MNpUYBCIIMYCHUA B TOM, YTO ceiuac JABHUIaTCJIb CTI/IpJ'II/IHra I[CﬁCTBHTCHBHO
MMpEBpaATUIICAd B CCPE3HOIO0 KOHKYPCHTA TPAAUIIMOHHBIM MOTOpaM, BE€CbMa IMPHUBCPCATINBBIM
K COpTaM TOIIJIMBA, CrOAOIINUX B WX HOUJIMHAPAX. HBI/IFaTeHI/I BHCIIHCTO CropaHud pa6OTaIOT
Ha J1000M TOIUIMBE U MMEIOT HEU3MEHIECMOEC B I'CPMETUYHOM KOPITYCE pa6oqee TCJI0, 4YTO

ACIacT HUX Ooiee y,Z[O6HBIMI/I AJIL SKCILTyaTalluu B THO0BIX YCIOBUAX.
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ON STIRLING ENGINE EFFICIENCY IN COMPARISON

WITH OTHER INTERNAL COMBUSTION ENGINES
Zurab Mchedlishvili, lvane Jikhvadze

Abstract
The work contains schematic diagrams of Stirling engines. comparative analysis of
internal and external combustion engines operation is made. Based on the schematic diagram
of the external combustion engine, a thermodynamic analysis of the cycle of this engine was
carried out, calculation formula of thermal efficiency of Stirling cycle is obtained. There are
two graphs of temperature versus entropy and pressure versus volume for the working medium

of this engine. These cycles were compared to the Carnot cycle.
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V]IK 621.9
CHUHTE3 NNEPCIIEKTUBHbBIX METAJ/UVIMYECKHUX
CIIJIABOB HA OCHOBE HHKEJIA
MNPUMEHSIEMbBIX B MAIIMHOCTPOEHUH
N SHEPI'ETUKE

MuepmumBuiaun 3ypad*, JIxuxsansze UBan™*

*[py3unckuti mexHuueckutl yHueepcumem, acucmexm npogeccop;
**TOunuccKuil Hcene3HOOOPONCHbIN  MPAHCHOPMHBLL KOACONC, CIApUuull npenoodasamend no

JJIEKmpOomexnuKe

(I'py3uHckuii TexHu4yeckuii yHuBepcurterT, yia. KocraBa Ne71, 0175,

Tounucu, I'py3us)

Pesrome: Jcnonwzys memoO mepmMoOuUHAMUYECKO20 MOOEIUpPOS8aHusi U AaHAAUSUPYS
UBMEHYUBOCIU NPOUCX00SUUEe 8 KPUCMAIUYECKUX CMPYKMYpax UHMepMemaiiuyeckux
COeOUHeHUll HUKelsl C QIIOMUHUEM UMY C OpyeUMU DNeMEeHmamu, MOOeIUpYIOmcs  Ux
Kpucmaniuieckue CMpYKmypovl U YCMaAHABAUBAIOMCSL ynpyeo  npOYHOCMHbIE
xapaxkmepucmuku 2mux mamepuanos. Taxkoce npugoosmcsi nepeyeHv Oemaleli azpe2amos
mex 2a30mypOUHHLIX U NAPOMYPOUHHLIX Osucamenell U SHepPeemuyecKux YCmaHosoK,
20e Haxo0sm WupoxKoe NpUMeHeHUue makue Memaiiuieckue Cnjasbl.

KuroueBble cioBa: cmpykmypa, Kpucmanii, npoYHocmv, Chiae, gasa.

BBE/IEHUE
Mertamiel MOTYT OBITh XPYNKMMH WJIH JIETKOJAE(POPMUPYEMBIMH, TBEPABIMU U
MSTKMMH, JIETKOIUIaBKUMU M CIOCOOHBIE BBIAEPKUBATh KpalHE BBICOKHME TEMIIEpaTyphl.
Kak u3BeCTHO CBOMCTBA MOXXHO YIy4YIIMTh, MOJABEpPras MX pa3IUYHBIM BO3JCHCTBUIM:
neGopMHpysl METajll, er0 MOXKHO CIeNaTh TBEpXKE; MOJABEpras HarpeBy,- MEHEe CKJIOHHBIM
K T0TE€pe MPOYHOCTH IPH BBICOKMX TeMieparypax. Kirod K IOJydyeHUI0 METalioB ¢

TaKMUMHU CBOMCTBaMH JICKUT B MPUIAAHUHU MM OMPEACIICHHON KPUCTALIUYECKON CTPYKTYPBI.

OCHOBHASA YACTDb
MHorue W3 HBIHE HCIHOJb3yeMBIX METAIOB OBUIM CIENHATIbHO pa3paboTaHbBl ¢
OTIPENIETICHHON TIeNbI0: [T  HWCIIOJIb30BAaHUS B ABUAIMOHHBIX Ta30TYpOMHHBIX WM
NapoTypOMHHBIX JHEPreTUYECKUX YCTaHOBKaX. Jleramum ATHX arperaroB pazHoro poja

BO3/JICUCTBUSAM:  BBICOKMM TeMIlepaTypaM, Tra30BOWH MJIM HapoOBOM KOPPO3HUHU, BUOpAIUH,
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OOJNBIIMM MEXaHWYECKHM HANpsUKCHUSIM H3-3a JIEHCTBHS LEHTPOOESKHBIX CHJI, a TaKkKe
MHOJKECTBY JIPYI'MX Harpysok.

KoHcTpyKkTUBHBIE OCOOEHHOCTHM Ta30TYpOMHHBIX M MapOTypOMHHBIX YCTaHOBOK
OCTAalOTCA HEU3MEHHBIMM Ha npoTskeHun nociaeaHux 70 ser. IlockonbKy MOSBHINCH
METaJUIbl, CHOCOOHBIC BBIIEPKATh BBICOKME TEMIIEPAaTyphl M OOJIBIIME MEXaHHYECKHE
Harpy3ky, OHM HAllUIMW IPUMEHEHUE HENOCPEACTBEHHO B O3TUX YCTAHOBKAaX; 3aMEHHUB
JeTall U3 MEHee MOAXOMSIIMX CIUIABOB, YAAJIOCh NOBBICHUTh KadeCTBO W HAJEKHOCTb
ra3o-napoTypOMHHBIX JBUTATENCi W OSHEPreTUYEeCKHX YCTaHOBOK.

Haunbonee moaxoasmmiMu IjIsl TaKOrO poJia AKCTPEMAIBHBIX YCIOBHUH  SIBIISIOTCS
CIUIaBbl HA HHKEJICBOW OCHOBE, H3BECTHBIE KaK cCymepciuiaBel. Bce HaOmomaemble y
METAJIJIOB CBOMCTBA HENb3s OOBSICHUTh Y HHUX WJICANbHON KPHUCTAJUIMYECKOW PEUIETKU.
JledekThl peneTku —MecTa, B KOTOPBIX HApYIIA€TCs COMPSDKEHHE aTOMHBIX IIOCKOCTEH,-
UTpalOT JOMHUHUPYIOLIYIO  POJb B OOBSCHEHMM TaKMX CBOICTB  METayuIOB, Kak
IUIACTUYHOCTh, XPYNKOCTh M UX IMOBEJCHHE IpPHU BBICOKUX Temreparypax. s co3znaHus
MEPCHEKTUBHBIX META/NIOB HAJ0 HAYYUTCS OCO3HAHHO YIPABIATh CIOXHON CTPYKTYpOH

,I[e(beKTOB u HGOHHOpOHHOCTCﬁ KpHCTﬁJ’IJ’IH‘ICCKOﬁ PCUICTKU MCTAJLJIOB.

M
O dn

L

puc. 1
B cymepcrnaBe aToMBlI pacrpelenstoTcsi MO IBYM WM OoJiee pa3inmdHbIM  (hazam.
B HukenmeBbIXx  cymepcruiaBax — (assl  HaseBaroTcss Y U y'.  HeGombrime  00BIYHO
KyOWdecKkue KpUCTauibl ¥'- ha3sl BHEAPEHBI B MArpuily, 0Opa3oBaHHYI0 Y — (a3oii.
ATtomel B y'-(paze Oonee ymopsmodeHbl 4YeM B Y — ¢ase. ATOMHBIE IUIOCKOCTH B

obenx (pazax pacrmojaraloTcs OJMHAKOBO, HO B Y'- (ase ompenereHHble MO3WIAN B

Ka)K,I[OI\/’I IIJIOCKOCTH  OOJIKHBI OBITH 3aHATHI aTOMaMH HUKCIIA, a Apyrue - aroMaMu
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I[perFO KOMIIOHCHTA, 06BI‘IHO AJTFOMHUHUSL. TaKOﬁ CIIJIaB HAa3bIBACTCA AJIFOMHUHUIOM
HUKEJIS.

AJFOMUHH]T HUKEISI UMEET XapaKTePHYI0 KPUCTAUIMYECKYIO CTPYKTYpPY, B KOTOpPOW
PEIIETKH aTOMOB HUKEIsl M PEHICTKH aTOMOB QIIOMUHHUS TPOHHKAKT JApPYr B Jpyra.
Takass ynopsiO4eHHOCTb CTPYKTYpPHI NPHUIAET KPUCTAUIAaM CIUIaBa BBICOKYIO MPOYHOCTb,
HE CHIDKAIONIYIOCS TIPH BBICOKHX Temrmeparypax. [locienyromass oOpaboTka (BBEACHHE
HeOONMBIINX J100aBOK OOpa M 3aMEIICHHE HEKOTOPHIX aTOMOB QJIIOMHUHHS — aTOMaMH
rapHus) JaeT MOJMKPUCTALINYCCKHI MaTepHall, COXPaHSIIONMN MMPOYHOCTh MPH BBICOKHX
Temnepatypax 6Gomee 1000°C. AmoMUHU HUKeNss ~ oOjagaeT TakKe  BBICOKOH
KOPPO3UOHHOM CTOMKOCTBIO; €Tr0 IMPUMEHEHUE IO3BOJMT JKCIULyaTUPOBAaTh MAIMHBI IPU

Oojiee BBICOKMX TeMIIepaTypax | IO3BOJHMT MONyduTh Oosiee BbIcoku KII/I.

ATOM
ANIOMUHUS

[IpoYyHOCTE  HHKENb-AIFIOMUHHUEBBIX CIUIABOB  ONPENEISAETCS  COBOKYIHOCTBIO
KPUCTANIOB OMHOM (a3bl, BHEIPEHHBIX B Marpuiy apyroid. KyOwdeckme KpucTaiibl,
cocroar u3 y' — dasel crutaBa HuUKedb-amfoMuHHNA. OHH 00pa30BaHBl 3JIEMEHTAPHBIMU
A4elKaMH, UMEIOIIMMHU YIOPAJOYEHHYIO I'DaHELIEHTPUPOBAHHYIO KYOMUYECKYI0 CTPYKTYpY,
B KOTOpPOM  arOMbl QIIOMUHUSL M  HHUKEId 3aHMMAIOT OIpPEIEICHHBIE  MeCTa B
KpUCTaTM4eckoil pemerke. Okpykarolas MX MaTpulia MpeacTaBiser coboil y — dasy
KOTOpas  TaKKe MMEeT TIPaHELEHTPUPOBAHHYI0  KYOMYECKYI0  CTPYKTYpY, HO
HEYNOPSIOUEHHYIO: aTOMBI KaXJOT0 5SJE€MEHTa MOTYT 3aHUMaTh JIOOYI0 TO3MIHIO.
VhopsimoueHHass CTpyKTypa Y' —KyOOHIOB  OKas3blBaeT  OONBLIOE  COMPOTHBIICHHUE
negopmanuu, ynpouHnsiss cmiaB. COOTHOIIEHHE 3JIEMEHTOB B CILIABE TaKOBO, 4TO HA TPH

YaCT HUKCEIIA MPUXOIUTCA l'IpI/I6J'II/I3I/ITeJ'II>HO OJHa 4YacCcTb aJIXOMHUHUA.

141



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

JIMTEPATYPA
AxmeroB H. C. - O6mias u Heopranmueckas xumwusi — M. Beicias mikosna, 1981.-679c.
Kupees B. A. - Kypc dwusnyeckoit xumun — M. Xumusa, 1975.—775c¢.
I'enmnep 10. A. Paxmrant A. I'. - Marepuanosenenue - M. Meramnyprus, 1989.-455¢.

ApzamacoB B. H. - Marepuanosenenue - M. MamnHoctpoenue, 1986.-384 c.

o ~ w0 D

I'ynse A. II. - MeramnoBenenue - M. Mertamnyprus, 1986.-541c.

SYNTHESIS OF PROMISING METAL ALLOYS BASED ON
NICKEL USED IN MECHANICAL ENGINEERING AND

POWER ENGINEERING
Zurab Mchedlishvili, lvane Jikhvadze

Abstract
Using the method of thermodynamic modeling and analyzing the variability in the
crystal structures of intermetallic nickel compounds with aluminum or with other items, their
crystal structures are modeled and elastic strength characteristics of these materials are
established. List of parts of units of those gas-turbine and steam-turbine engines and power

plants where such metal alloys are widely used is given.
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OBS3ATEJBHOE YCJIOBHUE JJIS1 PASPABOTKH
HOBOI'O METOJIA PACYETA IIJIOIAJI OCHOBHBIX
JTETAJIEV KOXKAHOM OJEXIbI

JIua JlypcmanamBuiu, Tammiaa Kynasa

Pesrome

B cratbe oOcyxaaercs uHCClE€AOBaHHE MPEANOCHUIOK, HEOOXOIUMBIX s
pa3paboTKN METOAMKU pacyeTa IUIomIaieil OCHOBHBIX JIeTallell KoXaHOH oaex/bl (100ka,
CIMHKA, Talus, BOPOTHHK). B KokaHONl ofexae HEBO3MOXXHO HCIIOIb30BATh
pa3zHooOpa3Hble 00bEMHBIE KOHCTPYKIIMH, TaK KaK 3TO MOKET MPUBECTH K YBEIUYEHUIO
KOJIMYEeCTBA MaTepuajga U CTOMMOCTH u3jenusa. Ha OCHOBaHUU BBILIEHU3IIOKEHHOTO, IS
BbIOOpa ONTHMAIBHOTO BapuUaHTa HATYypalbHOM KOXKaHBIX MaTepuana, HeoOXOAMMO JUIs
KQXKIO0r0 M3JENUs ONPEAEIUTh KOJIMYECTBO U (POPMY KOHCTPYKTHBHBIX 3JEMEHTOB, UTO
o0OecrieunBaeT TOYHYIO MOCAJKY U3JENHs 0 GUrype U MUHUMHU3UPYET HOPMBI pacxoja
MaTepuana. /s pannoHaJIbHOIO UCIOJIB30BaHUS HATYpPaJIbHOTO KOXXAHOIO Marepuala B

CTaTbC NPCACTABJICHBI TCXHUYCCKHUC 3J3CKHU3bI OCHOBHBIX neTaneﬁ n3acins, KOTOpLIC
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MOAPA3ACIIAIOTCS HAa MEJIKUE JIETAIN C TOMOIIBI0 TAKUX KOHCTPYKTHUBHBIX 3JIEMEHTOB, KaK
JIeTaIn3alus B IPOI0JIbHOM, MONIEPEYHOM, OBAIbHOM M HAKJIOHHOM HarpaBiieHusX. Takoi
METOJI CTPYKTYpPHOTO pa3felieHusi oOeclednBaeT kejlaemMyro QGopMmMy wu3Aenus u

panrOHAJIBHOE UCIIOJb30BaHUEC INIOMAAM KOXAHOI'0 MaT€puraiia.

A PREREQUISITE FOR THE DEVELOPMENT OF A NEW
METHOD FOR CALCULATING THE AREA OF BASIC
DETAILS OF LEATHER GARMENTS

Lia Lursmanashvili, Tamila Kudava
Abstract

The paper discusses the study of the preconditions required for the development of a
method for calculating the areas of basic details of leather garments (skirt, back, waist,
collar). It is impossible to use a variety of voluminous constructions in leather clothing, as
this may lead to an increase in the quantity of material and, consequently, the cost of the
product, in order to select the optimal option of natural leather material, It is necessary to
determine the number and shape of the structural elements for each product, which ensures
that the product fits exactly to the figure and minimizes the norms of material consumption.
For the rational use of natural leather material, the paper provides technical sketches of the
main details of the product, which are divided into small details, using structural elements
such as the division of details in the longitudinal, transverse, oval and oblique directions.
This method of structural separation provides the desired shape of the product and the rational

use of the leather material area.
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THE DIFFICULTIES OF ORGANISING EVENTS IN THE

POST-PANDEMIC WORLD

Natia Butkhuzi, Tamar Butkhuzi
Abstract
In the article there is analysed Coronavirus pandemic victims, such as entertainment
or cognitive activities' present situation and future. To be ready for new challenges there
is emerged needing of new reality and resources. The changes push us to progress,

innovation and creative solutions.

TPYAHOCTHU OPI'AHU3BAIIUU MEPOIIPUATHUS B

HOCT-HTAHAEMHUYECKOM MUPE
Harua byrxysu, Tamap byrxysu
Pesrome
B cratbe AHATIM3HUPYIOTCA JKCPTBbBI MMAHACMHH KOpPOHA BHpPYCA, TaAKHC KakK
PAa3BJICKATCIBbHBIC WM IMO3HABATCIBHBIC ACATCIbHOCTH, HBIHCIIHCC COCTOSAHUC W UX
Oynymiee. UToObl OBITH TOTOBBIM K HOBBIM BBI30BOM, BO3HUKJIA MOTPEOHOCTH B HOBOM
PCATbHOCTHU U pECypcCax. HN3menenus MOATAJIKMBAIOT HAC K NPOrpeCcCy, MHHOBAIUAM U

TBOPYECKHUM PEILICHUSM.
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DRYING CAUCASIAN RHODODENDRON USING
GASEOUS NITROGEN

Sophio Buchukuri-Sologhashvili, Vitali Gvachliani, Tamaz Isakadze,

Givi Gugulashvili
Abstract

The issue of drying the leaves of the Caucasian rhododendron is considered. It is
shown that the methods and devices currently used for this purpose are simple and unexpensive,
however, they cannot guarantee the complete preservation of all useful elements of the raw
materials, or increase the productivity of the drying process. In this regard, it is not possible to
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meet the growing demand for products of the Caucasian rhododendron in modern conditions.
A new drying method and related equipment are presented that take into account the use of
gaseous nitrogen obtained by evaporation of liquid nitrogen for drying. Drying in a gaseous
nitrogen environment completely eliminates the possibility of reducing the quantity or quality
of useful elements of the raw material due to the absence of any enzymatic transformations. At
the same time, the gas obtained by evaporation of liquid nitrogen practically does not contain
water vapor, and therefore a moisture gradient arises between the wet feed (rhododendron
leaves) and the used working agent (nitrogen gas with zero water vapor content), which leads

to a high intensity of the drying process.

CYHUIKA POAOAEHIAPOHA KABKA3CKOI'O C
NCITOJIb3OBAHUEM I'A300OBPA3HOI'O A3OTA

Co¢puo bByuykypu-Conoramsuin, Buranuii I'saunnanu, Tamas Ucakanse,
I'mBu I'yrynamsuiaun

Pe3rome

PaccmoTpen Bompoc cymku auctbeB poaoneHapoHa Kaskasckoro. Ilokazano, yto
MIPUMEHSIEMBIE C ITOU 1IETBI0 B HACTOAIIEE BPEMS METOJIbI M YCTPOMCTBA SIBJISIFOTCSI TPOCTHIMU
Y HEJIOPOTMMH, OJTHAKO HE MOTYT I'apaHTHUPOBATh HHU IOJHOIO COXPAHEHUsl BCEX IMOJIE3HBIX
AJIEMEHTOB ChIPbS, HU YBEIMYEHUS NMPOU3BOJUTEIBHOCTH MpOLEcca CYIIKU. B cBs3u ¢ 3TUM
OTCYTCTBYET BO3MOXKHOCTh yJIOBJIETBOPEHHUSI PACTYIIIETO B COBPEMEHHBIX YCIOBUSIX CIIpOCa HA
npoaykuuio poaoneHapona Kaskasckoro. IlpeacraBieHbl HOBBIM  METOA CYIIKA U
COOTBETCTBYIOIIEe O00OpyAOBaHUE, KOTOPbIE YYUTHIBAIOT HCIIOJNB30BAHUE JUIS CYILIKH
ra3oo0pa3HoOro a3oTa, MOJy4aeMOro MyTeM HCIapeHus )uakoro a3zoTa. Cyiika B cpene
ra3000pa3HOro a30Ta MOJHOCTHIO HCKII0YAaeT BO3MOXXHOCTh YMEHBIICHHS KOJIWYECTBA WU
KauecTBa TMOJIE3HBIX AJIEMEHTOB CHIPhS 3a CYET OTCYTCTBUS KaKHX JMOO (epMEHTATHUBHBIX
npeBpaimenuii. [Ipu 3TOoM, mostydyaeMblid MCIIAPEHUEM KHUJKOTO a30Ta ra3 MPaKTHYECKH HE
COJIEPXUT BOJISHOTO Iapa B CBSI3U C YEM MEXKY BIAXKHBIM ChHIPbEM (JIUCThSI POJIOACHAPOHA) U
UCIIONIB3YEMBIM pabounM areHTOM (Ta3000pa3HbIi a30T ¢ HYJIEBBIM COACPKAHHEM BOJSHOTO

napa) BO3HHUKACT I'PpaJUCHT BJIAXXHOCTH, YTO MMPUBOAUT K BBICOKOM MHTCHCHBHOCTH mponecca

CYIIIKH.
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LogoOmM39eMU. 50bodbremol dggyos ob, MHmA 1990-1991 {iewgddo 496mdsbgwro s
JoOm39wo  139g305oLEBHIOOL  Fmbsfiowgmdom domgdmeo odbs A9HY39EH0Wwgds
3M@bgmol, dmOxmdob, gedgomol s 83. gOHmzbmwo 3563900l  Mga0mbgdol
QO5MBYdOL  Tgbobgd, bmem 1995 fiewols 28 o03wobl Lods®mgguml doboliG®moms
39006930 25005%9393H0w 9000 ImbEs 58 0©JoL 365JEH03I0 Mgo0DoE0s, 39MHIMm©
3904365 LEgOMSAMOOLM  BBHOBPIMGHJOOL  Tgbo@yzolo  dMEOYMT-boGsg ool
963670 356030, M3BY3 2g@sbmds s, 296MmBsbool M93mbLEHMMI300Ls
396300560900l 35630L Lobom, Loy 0™ F0sBMBso 6 Jogromb 700 smsLo
39635690 o630,

05306 IbM03, 29035600l Lobgwdfogzml JogH FBIOIsFIMHOWTs LodsGMZ3gE ™I
1996 §iewols 7 dsm@EL doom 356mbo ,,5390 FHJMH0GHMM0Jd0L LolEgdol dglobgd®.
39303, 2000 Fowl Lodo®omzgerml 0dO™obogumds 30M9HBogb@ds (9. 893560©bsdgd)
ALMREOoML  QologMmbs 2053905 3bmdowo  2sb3Ebogds 0oL MOMdIBY, ™I

[*] A. Kiss and D. Shelton, International Enviromental Lav , 3« ed. New York, 2004, 25
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£999396 Lobgadformgdls, s193g LodoGMZgwmbsg, 3Jmbsm JE3YE™ds sGLYdMEO
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o956, 15330930 Mol MZoLsBOHOLOM 30  2obLsIMMMGOOM 50B0TZ60L VoML
1933 ol @mbmbol 3mb39630s ,,BWMmMOLS @ Bombols dsomo  FoerTmImdol
939956580 s330L Tglabgd®.

59 LYYOMSTMOOLM 306396300l 360369 MBS 1YbIE 0JoIB BBL, GMA dobo
90990y  3M(39IIMEs  9B3MO30L  3mbBH0bIbGHDYE, BMmIgwosz 00 d™L
30mbose®0 43994sbs 0ym s 989bs aLsbyEgdIEmo 36396300l 58Mmddg9dsd
bgwo 9970Ym 5136030l 3969000, 569 BHyol 85653 sOLgdMeo 839656090 Logs®ol
5QQ0DHY J9boPBMBgdsL, MoYsb 3mb39b30s Bogombisgrm@o Lobgwdfozmgdoliogsb
0mbM3s 55 FBMWME gMHMm3bmwo 35639006 s 6530Mdogdols Ggddbsl s65dg
BM2096000 Lobob 39eMHO 8969d0L Lobgmdol 35309 OE3IL.

365¢0Ma0mEs@, 3dwszMo 0bLGHMIgbE0 gobs 58 AbMOZ  35d0byE™bol 1940
ol 306396305 ,,@oLs3gm Bobg3z5mMLGBIOMTo 2o6Mgdmbs s 39O 3969d0L
5330l GqLobgd,” Mo 030 0L939, OMaMOE  @Mmbmbol  3mb3zgb30s
0035¢0L{0bgds 6530do¢gd0ol Fmfymdol s GMAMOE 39OH0 3bM3gEgdol s
3900595836960 3MH0b39wgdol olig GHYob 396569900l ©o33sL.[°]

[°] 305305 b. ©5 %50560 . %sBLS® 3G9m0 3bMzMIBOL )83EgdOL JoBss®lo LygBMsmGOlm
LodoMmolbs o bodoMmggwmlb  3mblEodwEosdo, LEOGH0MS 309G 0-505d0560L
MIBAYOIMS O(335: 396MBIII MBS s 365g3H03d. (B9IIGHMOO 3:mBLEBEH0bY 3M63gw0s),
2018 fgaro, 3. 262.

[*] Convention on Nature Protection and Preservation in The Western Hemisphere (Washington D.C.,
Oct. 12, 1940)
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©5(330L 36:9JEl dmbBsHEgdMES[8].

50bodbme s bbgs  Fgdmbzg3zgddo  sG®LYdEO bo639Bgdols o
653e0m35690900L 0bgo35, 9O M3 YO3Mm© FJOdgds 0MI39L, MM 53 Lobol
30gdBHommo  LBsdsOmmMEgdMHo30  M3MIYDGHJOoL  BoMgdom  LoBMYSMYdST
LOBOZMYIOLORD MM3009OIS®, R9FMIZ3e0bs »EYyqz0 Bgds 0dobs, HMT 9HM3be
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390058969053, O3 95 MLS 53930060930 EYob dsbogol dslo® Babgzslmab s
9500 2539600 3008530l (330009053, 51939 Lb3s 93MmEMY0MHTS> 3OIMdYTN0T,
959. 585DMbol (0M5Bowr0sdo AoBgboo 2019 ferols bobds®o), s3LEHMw00l (Boss

[[1 1868 §erol ,,393gMdMa0L 93565305, 1907 Ferol 3s530L 3mb39630s ,,Labdgemgmm
3900l 396mbgd0Ly Hglgdol Tglobgd,” MMIgdog  3MIoWs3®S 3MIBETHYILO™ MdOYJEHYOOL
9005600 LMo M3gMH530gd0L  [oMdmgdal, TJBHOE 935w EIOMWGd©s b3y J399bols
A9IO0GHMOO00L 059353909 Lobgedfoxzml, MHmd  Fggbs@Bmbadobs  LobmyswmgdMmogzo
Bo990Md7900, MAM530 JMmbgds, HYggdo s 53.
[}] Dailymail. Co.uk.
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Lobgmds)  Olgmol  (303006M0L )s Bb3s J3996gdol(dsy. 983-0 3seronm®bools)
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3409894565 58 IbMH0Z LsDBMYSEOMYOOL JOHI0SbMBS s 08 AMLsBOYGOOL F9FsM0EH YOS, Brd
5530560l 93MmWMAOMMHO  MBWGdGOOL 330 BYIPg  BOMB30L  @oM9dy
Dom0mmp9bgeos @, ®MI 58 JoBboL Jogzol Lor3zgmglem bs8sEgds 8F0EOM
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dbMEM, 5605990 00 259mymxl 08 5630500l o 0sbo Momgbmdol 20-%-l MHolsg
35G3MOM0MBS LEEIOLME JmobIsGU[ ).

3b5Ermao0m®™ds G900bz93900s, MolsE 965893 9M9gMMbYE 3dmbs saowo,
5009y 9Mmgbmwo Lobgwdformgdo 99989ds39006500  Lbbgoobbgs Lobol  sbsgro
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9600-96Hm 30639¢ J8gom BodoxL 30 98 gboby  FoMdMoybs ,,096900L
3MbLYM35300L  LogPHmodm@olem  3538060l”  (IUCN)  ©ogndbgds,  Mmdgaros
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9035(9m00L 99l s, Mol JoBsbos dmbgdm030 MglEOLYdOL 93P MYOIMHS©
900500 259MYg9gbgdols fobocroligds.[1]

] d0m5dg 0., 5530560 g3MmWMyoMEGo  MBEgdgdIoL  O330L  LOgMHMSTMMOLM
L5356 EGOM030 LEOBPIMEHIOOL 253cgbs JoME LB bBg”. MJEHMMOL 53509d0MMO
bs0olbols Imbodm3zgdws Fo@ygbowo bsd@mdo. mdowolo, 2008 fgwro. ¢3. 16.

[*] AMBEBIL.GE

[*] 5859850 9U 3538060 0fmE9ds ,,dLMGBEom 3MBLYHZS300L 3538065© . B0l HMEO OO
090 LogMHMSTMMHOLM bgendg30MEgdgdol IMIBIYdsdo, MHMIWIdoE 9bgds 499 gdOL
3bobg  Igmxy  Lobgmdoms o330l Loddgdo  bgandg3rmegdoms  BmIbogdL o
003w0d9b@s30s, 9bg3g 93DoEIOL MBOE0SWNO basM0Tgdol 3guGmo dbydol LBgdMTo
353M0d0L JgLobgd s 5§30l s CITES-ob LsdogbmUL (9@ Mo ob. b. 3ogos, Kxs0sbo
©. ,X0BLYO oM9mTo 3bM3MgOOL MBREIGOOL FobssMULO LogMMTMEMOLM BodsMIMoELs s
Lodomm39ml  3mbLEOGHWE0530”,  BLEAIGH0IMS  3MJOMWO-505F0bOL  MBEGdsMS OE3O:
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960l ©ofiygds 5353806900 395960056900 gMgdol  MmMHboBsEgool
LEBHM33ETol 1972 (ool ©93esM530LMSD ,,00058056M0 2oMgdml Tglobgd*, Mo
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399000569090 9MHgdoL  2oMgdmls3300m0  3OMyMsds (UNEP).2 9ggps© 30
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9306M3037960 2563000560900.

©OLOBYGOIMWO  EY3EIMIBEFOOL  OTLOLEMGOSS 0lOE, MMI  YM39OLOO
3536090530 ©53330OS  GHJM0bo ,,0003MO 4963056M9ds.“ M3 FMEPolbAMBL
olgm  2963056Mgd5L,  OMIgEoE  93059mBoErgdl  535500bgEo  MOMdOL
d»bm3b0gdsl 0lig, ®Md LoxgOmbg 56 T99dabsL FMTo35¢ MoMdGOL om0 Ly FoMHMGdOL
©530594mz30egd0l 3Gm39Ldo.

g4m39ogg 9ol d9ga09, MHMI sbsdgmmgg Jbmxzeoml Labgwdfogmms
»dMo3gbmds  0DosMgdl  ,,UNEP”-0b  30ma6msdol  dmmbmgbsl  dpatowo
39630056900l 530093 MOOL Tglobgd o3 MHBOMB3gWYMBL 5GS FbMmEM® 339
3OL9dME0  LEBMAOOMIOOL 90589  dgUsdg, 96¢) BMTZ5WO  MOMBOL  MBEYdSL
X 9bLOO(LMGBMS) oMo 3bmzMGOILMD 3930060 JdOm.[13]

99GoE, 998-L gmxzowds 30339-3609HB0IbEGHTS g 4mMTs, MMIJEoE 2oMgImU
5330l OY3bOMIgero  9dBHoz30LGH0s  Mogol  3bmdoer  Lo@yzsdo  ,,0sd0fs
LolHeHbg“, 40M90mb 5335 MM3MIL LEOSBHIF0 5FMEsbsMS MHobgdo dmoblgbos

396Mmb3g0Mds s 365J3H03d. (M9gEH™M0 3:mbBLEBE0BY 3mM39wos), 2018 (awo, §3. 265-
266).
[*?] Declaration of the United Nations Conferenge on the Hunam Environment, Stockholm, 16 lune
1972. Principle 21.
[**] Bediaoui, Some Unorthodox Reflections on the ,,Right to Development”, in Snuder and Slinn,
imternational Law of Development Comparative Perspectives (Abindon, 1987), p. 90.
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LoFoMMNGIM030 593900l 60035305 00 Mbgby, GMI 89Jdboroym JmgEr Mo
L59OMSTMOHOLM B5356MmbAYdEM B0 59 F0T>MIMNYOO.
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5060360l MBMsgzmglo B0BgHBo olwy, BMI goghmlb 9300 dmgwo Goyo
Lobgdfogrmgdo O3 9 0O JoPMHB0sHIom MIMOYD 305600 MAREGdJOL 5T

[**] Dn Top, 3emns na Yame Becos, Dxonorus u Yenoseueckuii JIyx. 1999 r. cr.45
[15] Odunmanseiii cauT Opranuzanuu OBBbeIMHEHBIX Haunit <http:/IWWW.u
n.org/en/events/iyof2011/index shtme>. 5 g3 9, Boyd w, ways of geeing in Environmental law:
How deforestation became an obiect of Climate Governancell Ecology law Quarter ly. 2010.
#37.p.843-916.
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[16] I'opneesa E. M. TenaeHIMH pa3BUTHS MEXKIYHAPOIHOrO JieCHOro mpara. http://Isibac .
info/inde.Php/2009-07-10-21-16/2461-2012-04-30-13-05-40?tmpl=co...08.05.2012.
[1] 3. 35e5BB30, 5390350LE0. Mb8gEM™MZY BsgMMIMEOLM LOAODSO, MdOOoLO, 2005
oo, 93. 237-238.
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OREST EXPLOITATION AS A CAUSE INHIBITING PLANT
DIVERSITY AND INTERNATIONAL COOPERATION FOR
ELIMINATION OF THE CONSEQUENCES THEREOF
Temur Moniava
Abstract

Preservation of forest diversity remains a global challenge. The root cause of the
aforesaid is the forest exploitation, inflicting irreparable damage to the forest cover and the
environment, in general. Mankind has tried to solve this problem through joint environmental
cooperation. However, the measures that have been taken so far are not in line with the set
requirements and are less effective. Therefore, this paper raises the issue of the need for
intensifying international cooperation in the field of ecology.

IKCIIVIYATALIUA JIECA, KAK IIPUYHUHA
HPEIIATCTBYIOILAA PASHOOBPA3HUIO
PACTUTEJBHOI'O MUPA U MEKIYHAPOJIHOE
IKOJOI'MYECKOE COTPYIHHUYECTBO,
HAIEJIEHHOE HA YCTPAHEHME EI'O IOCJIEACTBUI

Temyp Monunasa

Pe3rome
COXpaHCHI/Ie p33H006p8.31/I$I JICCHOT'O HOKpOBa SABJIACTCA HpO6J’IeMaTI/I‘{HLIM BO BCEM
MHpE. OCHOBHaSI IIpUYrHA BBINICCKA3aHHOI'O — J3KCILTyaTalud JIeCa, pu KOTOpOﬁ HAHOCUTCA
HENONpPaBUMBIM yIIepd JIECHOMY MOKPOBY M SKOJOTHH, B IeoM. YeloBe4ecTBO MBITAIOCh
PElINUTh aHHYI0 MPo0JieMy IMyTeM COBMECTHOTO IKOJIOTMYECKOro coTpynHuyectBa. OmHaKo
MMPUHATBIC MCPLI ITO-IIPCIKHEMY HC OTBCHAIOT Tpe60BaHI/IHM U ABIAKOTCA MCHEC S(I)(I)CKTI/IBHLIMI/I.
COOTBCTCTBCHHO, B ,[[aHHofI pa60Te MMOAHUMACTCA BOIIPOC O HCO6XOI[I/IMOCTI/I AKTUBU3aAIlIUN

MEXYHApOJAHOTO COTPYIHUYECTBA B CEpe IKOJIOTHH.
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PROBLEMS IN THE PROCESS OF IDENTIFICATION,
RECORDING AND ASSESSMENT OF ENVIRONMENTAL
DAMAGE CAUSED AS A RESULT OF FOREST
EXPLOITATION AND THE WAYS TO ELIMINATE THEM
USING THE UNMANNED AERIAL VEHICLE "DRONE", AS
WELL AS BY OTHER MEANS
Temur Moniava
Abstract

The issue of compensation for damage inflicted to forest during its exploitation still
remains a problem. One of the reasons is that such technical means as “drone” has not been
used for determining environmental damage. The rate of effectiveness of application of the
environmental audits and environmental expertise is also low. Therefore, it is suggested in the
paper that a person conducting this expertise shall familiarize with the situation on the ground

and be able to use a “drone’ unmanned aerial vehicle.

MPOBJEMBI B MIPOLIECCE BBISIBJEHMS,
®UKCUPOBAHUS U OLEHKH DKOJOTMYECKOI'O
BPEJIA, MPUYMHEHHOI'O B XOJE DKCILUTYATALMU
JECA M CHOCOBBI UX YCTPAHEHUS ITPU TOMOILM
BECIUJIOTHOTI'O JIETATEJABHOI'O ATIAPATA «JIPOH»,
A TAKKE JIPYTUX CPEJACTB

Temyp Monuasa

Pe3rome
Bomnpoc Bo3menienus Bpeaa, IpUUMHEHHOTO JIECY B ITPOLIECCE IKCILTYATAIIMH, BCE €111€ OCTAETCs
npobnemoii. [lpuunHa 3akirodaercss Takke B TOM, YTO JUJISI OMPEAETICHUS DKOJIOTHYECKOTO
Bpe€Jla HE UCTIOJIB3YETCA TEXHUUYECKOE CPEACTBO “ApOoH‘. TakKe ABISETCAS HU3KUM U TOKa3aTelb
7 (HEeKTUBHOCTH HCIOJIB30BAHUS JKOJOTUYECKUX AYIAUTOB M DKOJOTHMUYECKON HKCIEPTHU3HI.
TakuMm 00pa3oM, B CTaThe MpeaIaraeTcs Caeaykolee: JTUI0, MPOBOIAIIEE JAaHHYIO IKCIIEPTHU3Y,
JIOJDKHO O3HAKOMJISITBCSL € CYHIECTBYIOIIUM MOJIOKEHMEM Ha MECT€ M HMETh HAaBBIKH

WCITOJIH30BaHUS OCCITUIIOTHOTO JIETATEILHOTO anmapar ~JapoH .
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pemenuit. Peus uyer o KOMIBIOTEPHBIX MHPOPMAIMOHHO-YIIPAB/IAIOMNX CUCTEMAaX, KaK O
KOMIIBIOTEDHOI CcuCTeMe, oOO0Jierdamonieif MpUHATHE VIPABI€HYECKUX PpeLIeHUil, o
mpobjieMax ee IIOCTPOEHUA HA TPAHCIOPTHBIX IpeAIpHATHAX. [lepednciieHHBI OCHOBHEIE
OGHU3HEeC-TIPOIIeCCHI, aBTOMATHU3AIUIO KOTOPBIX [JOJDKHA 00ecleduTbh HH(POPMAIMOHHO-
yIpaBIAIOlasd CHUCTeMA, IIpe/iCTaBJIeHbl OCHOBHbIE IOKasaTeau 5P deKTUBHOCTH,KOTOpbIe
JOJDKHA CO3/1aBaTh CHMCTEMa aBTOMATU3alMK YIIPaBI€HYECKOrO ydYeTa aBTOTPaHCIIOPTHOTO

IpeIIPUATHS.

THE NECESSITY TO INTRODUCE MANAGEMENT
ACCOUNTING IN THE PRACTICE OF TRANSPORT
ORGANIZATIONS AND THE PROBLEMS OF ITS

AUTOMATION

Mariam Zubiashvili, Nino Mghvdeladze

Abstract

The article is dedicated to the necessity to introduce management accounting in
transport organizations and the problems of its automation. It emphasizes the importance of
economic information in governance decision-making. We are talking about computer
information-management systems, as a computer system that facilitates management decision-
making, the problems of its construction in transport enterprises. The main business processes
that should be automated by the information management system are listed, as well as the key
indicators of significant efficiency that should be created by the automated accounting system

of the enterprise.
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GEORGIAN INDUSTRY DEVELOPMENT PERSPECTIVES

Goderdzi Tkeshelashvili, Megi iakobashvili
Abstract
Georgia's economy has been developing difficultly since independence, making it one of
the developing countries. It is estimated that the countries that make up the GDP per capita are
less than ten thousand US dollars - belong to the poorest countries, but in our country this figure
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is not even half of that. Therefore, the accelerated development of the economy is on the agenda,
which in turn is unthinkable without the recovery and development of the industry. This article
discusses the possibilities of accelerating the development of the industry and the ways to
achieve it. To ensure the rapid development of industry, it is necessary to: promote the
development of market infrastructure, reduce the tax burden, a stable exchange rate and liberal

credit policy, ensure economic legislation and its enforcement.

MNEPCIEKTUBBI PA3BUTUS I'PY3UHCKOHN
INPOMBIIIIVIEHHOCTH

TI'opepasu TrkewenamBuian, Merun AxodamBuian

Pesrome

OxoHomuka ['py3un ¢ MoOMeHTa 0OpeTeHHs] HE3aBUCHMOCTH Pa3BUBANIACH TSHKEJIO, YTO
C/IeNaJio ee OJJHOM U3 pa3BUBAIOIIUXCA cTpaH. [logcunTano, 4To CTpaHbl, KOTOPHIE COCTABIISIOT
BBII na aymy naceneHusi MeHee aecsTd Thicsid aosutapoB CIHIA, oTHOcsATCA K OeaHEHIIIM
CTpaHaM, HO B Hallel cTpaHe 3Ta IMdpa He MPEeBHIIAET U MOJOBUHBI 3TOr0 MOKA3aTes.
[TosTOMy Ha MOBECTKE AHS CTOMT YCKOPEHHOE pa3BUTHE SKOHOMHKH, UTO, B CBOIO OYEpE]lb,
HEMBICIIMMO 0€3 BOCCTAaHOBJICHMSI W Da3BUTUsI OTpaciu. B 3Toil crathbe o0OCyX)maroTcs
BO3MOYKHOCTH YCKOPEHUSI Pa3BUTHUSI OTPACITH U CIIOCOOBI €r0 JOCTIKEHHsI. YTOOBI 00eCTIeYnTh
ObICTpOE pa3BUTHE MPOMBIIIJIEHHOCTH, HEOOX0AUMO: CIIOCOOCTBOBATh Pa3BUTUIO PHIHOYHON
UHPPACTPYKTYpPbI, CHU3UTh HAJIOTOBOE Opemsi, 00ecneunTh CTaOMIIbHBIH OOMEHHBIH Kypc U
TOepaIbHYI0 KPEIUTHYIO MOJUTHKY, 00ECIIEYNTh IKOHOMHUYECKOE 3aKOHOJATEIhCTBO M €T0

HCIIOJTHCHUC.
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THE CONCEPT OF E-LEARNING AND CERTIFICATION

Ketevan Kitsmarishvili
Abstract

Radical changes are being noticed in various countries’ educational systems for the last

decade. Technological service of innovative processes are topical in modern educational
system. Together with the creation, use and popularization of innovations in educational
field is being established new, modern educational system with its new educational
technologies — technological innovations. New economic mechanisms in educational field
— economic innovations, new methods and modes of education and teaching — pedagogic
innovations. New organizational structure and institutional methods in educational field —

unity of organizational innovations.

KOHIENIUSA QJIEKTPOHHOI'O OBYUYEHUSA U
CEPTUOUKALINHU

KeteBan Kunmapumsuiu

Pe3rome
Berymnenune crpanbl Bo BceeMupHyio TOproByio opraHusaiuio TpeOyeT HOBBIX
IIoaxoa0B K MC)KHYHaPOHHOﬁ 3KOHOMHYECKOU HUHTCrpaluiu 58 HNCITOJIb30BAaHUA
I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTUN AJid BUPTYAJIbHOTO 06y‘-ICHI/I$I, MapKCTHHI'a U KOHCAJITUHTA,
BKCHepTI/ISBI KauyeCTBa " CepTI/ICbI/IKaI_[I/II/I COOTBETCTBUA, a4 TAKXKE 3KOHOMUKH, TCXHOJ’IOFI/II\/'I,

IMPOTrHO3MPOBAHNA CONUAJIBHBIX PUCKOB. U OLICHKA.
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MEASURES NEEDED FOR THE DEVELOPMENT OF
INNOVATIVE ACTIVITIES

Ketevan Kitsmarishvili
Abstact

Industrialized as well as dynamically developed countries have achieved impressive
results in recent years with mostly successful innovative-technological activities. At present,
the innovative climate in Georgia is unfavorable for these activities. There is no unified
innovative state policy, weak innovation infrastructure, limited innovation market and the
means of normal economic stimulation of the management of these processes. Financial
difficulties in the industrial sector, lack of proper guarantees and difficulties in creating modern
and especially high-tech production, unstable pace of development further reduced the interest

in innovative activities and led to its gradual shortening.

HEOBXOJIMUMBIE 1JIsI PA3BUTHSI THHOBAIIMOHHOM
NAEATEJABHOCTHU MEPOIIPUATUA

KereBan Kunmapumsuiu

Pe3rome

HpOMI)IHIJ'IeHHO pa3BI/ITI>IC, a TAKXXC OTUHAMUYHO pasBHBa}oumecs[ CTpaHBI JOOCTUIJIN
BIICHATIIAIOMUX PE3YJIbTATOB B IMOCJICAHUC TOIAbl, B OCHOBHOM 6J1aroz[ap;1 YCHCMHOﬁ
I/IHHOBaHHOHHO-TCXHOHOFHqCCKOﬁ JCATCIIBHOCTU. B HACTOAIIICC BpEMA HHHOB&HHOHHLIﬁ
kmuMaT B ['py3un HeOnaronmpusTeH M Takod jaedarenbHocTH. OTCYTCTBYET eIuHast
WHHOBAIIMOHHAs TOCYAApCTBEHHAs TOJWTHKA, ciabas WHHOBAIIMOHHAS HWHQPACTPYKTYpa,
or paHH‘IeHHBIfI PBIHOK I/IHHOBaLII/Iﬁ 1 HOpMAJIbHBIC SKOHOMHUYCCKHUE CTUMYIJIbI IJId YIIPABJICHUS
9TUMH TpoUCcCCaMu. dunaHCOBLIE TPYAHOCTH B HPOMBIIIIICHHOM CCKTOPEC, OTCYTCTBUC
HaJJIeXKallMX TapaHTUd M TPYAHOCTH C OpraHU3aluell COBPEMEHHOIO U OCOOEHHO
BBICOKOTCXHOJIOTHUYHOT'O HpOHSBO)ICTBa, HeCTa6I/IJ'IBHI)Ie TCMIIbI pa3BI/ITI/I5{ (S11(§ 6OJ'IBH_I6
CHU3UIN I/IHTepeC K HHHOBaHI/IOHHOﬁ NCATCIIBHOCTU H HpI/IBeJII/I K €ro HOCTGHGHHOMY

CHHMIXXCHHUIO.
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30bGH9Md0L s UBEIbYdOL oA Mdglgdom; sbgmo LEHIbwgdo 3543l
00mgdol MdgGHgb A9@OmMLIYM9OT0, F9MS OIGITODYIOMEO ©939d30U0,
50bodbmmo  BEGHIBIdo  FglodergdgEros  25dm3094gbmom  LEBMPSMGOIOL
36md0gM9gdoL  SLYFOMGOWOE, FonDBg  FBogMms  MLOBOMbMGILMH
539300609390 JobssMbol  dJmbg  0bxzmyMmsxz03900L  gobmsgligdoom.
952500005, 3mbGHYMHYdDBY 90degds 0yml sEsbomo 0bxgm®mBs30s, MMM
mbs dmod3glb IaHogzmo, 099 B350 FoBoMYdol wosbEoyby, (393bwo
39Pbs 35@ 96930l 89050900 Md530, Bsbms ©35MS 0sboyHg s 9.9.;
> 0305309d0Lm30l  d0dHB039wo TG JOomo  gM3z0Lgdol  Fg0935BHgds,
3929 0mO©, 3Md0MHBOL 33HY6gd0 LyYMHJdT0;
> 553@530s 930 30690DY.
06@ 9635900l 99306905 53530009005 B30T BHMMBIM0bMOOL
BOHLMD @5 353mbgddo  dybogmgdol LodFommzgol FgdEoMgdsLIb, bmeom
dmd6o30 89050090 ™dOL  49bsbergds 9sMgdom Mo s IZ0MHSOLOMYINYWO
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396139430395 ©s 59 9EHo3Yg MBOM FoBIBIGHMboos sOLYGdMEO BogsaMbm 35630l
9gMHb0B300L ILEWIGDS.

90 MOL ©IEHIBYd0. AyDogMol LsFoMmgdgdbg dg@EMm3meo@qbols »3gm
96900l 300093 9O LTMsEGdSL HoMIMYIbL FMdOWMEMO BH9wgRmbol ©sd@gbo
USB-3m60@900l  296003L9ds. 59559500, d0@olol  dg@mm3meo@gbols 353mbgdols
9mgMHb0BE00Ls O 39303 OH0 MYIMBEOL OML om35¢olfobgdmwos dsmdo
593960 3mMEGHOOL 2obmMO3Lgds s SbOE MbsTYEMMZg 358MbgdToi ML SO
bgm30L0, MMIES A9dMBObIMY 0oL, MMT Fybogmo 3sambIo Fgsmgdom 369
OB 5GMPOL @O Mobog  39Mmbgdol  IEZ0MmM30L  gdmbggzsdo  dmMEOL
2396m53L9d0L  5EA0WsdY  (3953Mbol  3oMMIb) ToLgrs  gmzgmzol 9G  0gbgds
d9L5dgd9e0, 5d0G™A LoYMMODY 3MMEHJOOL A9bMOgLYOOL LsFoMMgds B>0bi MBYdS.
MMIwgdo3 2956053 Y0s LOEAMODBY sMBYdIM LsobxgmMsgom BE9bgdby. SLgom

390b393580 35090l 30Yz965 ©s33HYbsdY Fglodergdgero 0d69ds 3ero@BmEmIol §399

30900 39d603MM0 309gdBHMOH0B S LyEIBIOO 56 EO5TobObKGOL LoyMGOL
0b@96m0ogmU.

Lo@GEBL3MOGHM 308356008 FgIMBogEgdL  AoPMHOEs  WY356Y M6
3905609300 MO Ingbowo Ls@osmogm Lolidgds, Mg 8Mogse 4399sbsdo dmddgwgdls
Do3o@gd00m. LolEgds gmErolbdmdl 3eslogoEoMgdwo Lsdybegmm doM™mgdOL
39000905, HMYMMGO0(355: MZ0M0 5dMbgdgbE0; 3306090 sdMbYYbE0; VoGO
500b9d96@&0; 9mX M5O LHTRBIZOM BOWYIM0; 25ILIXMTO BOWIMO; X {IBLIOO
d0WY0O.

399my9690mo §gsmmgdo s odgmodMs:

1. Public transport: the smart green solution! Doubling market share worldwide by 2025.
http://growpublictransport.org/wp-content/uploads/2012/11/PTx2_brochure.pdf;
2. Tyamxos B. A., Muporun JI. b., Benremoxun A. B., Illupses C. A. Ilaccaxxupckue

aBTOMOOMIbHBIE IIepeBO3kH: y4ueOHUK nya By3oB / Ilox pex. B. A. I'ymkosa. _ M.:

lopsagyas smuaua _ Tenexom, 2004,bonpmrakoB A. M. IloBeimeHue ypoBHS

247



29606500 ,,GMBL3MME0 ©s 3s6Js6500889698cmds“ Nel (50) 2021€.

06CIyXMBaHUA IACCAKUPOB aBTOOyCcaMM HA OCHOBE KOMILIEKCHON CHCTEMBI
yIpaBleHusA KadeCTBOM: AMWC. KaHJA. dKOH. HayK. _ M., 1981.; Bapemomymo I'. A.
Opranusanus IBIDKEHUS U IIePeBO30K Ha TOPOACKOM ITaCCaXUPCKOM TpaHcmopre. _M.:
Tpancoopt, 1990;

3. Measuring and Valuing Convenience and Service Quality. A review of global practices
and challenges from the public transport sector. p- 10.
http://www.internationaltransportforum.org/jtrc/DiscussionPapers/DP201316.pdf;

The methodology of data collection about public transport service quality. Irina Pticina.

p-156.
http://www.tsi.lv/sites/default/files/editor/science/Publikacii/RelStat 11/sess 3 pticina e
d.pdf

4. Xwuspuesa 3. A. YmpapieHue IOBBIIIeHHeM 3(QQPeKTHBHOCTH M KayecTBa YCIyT

IIaCCAXXUPCKOI'O  dBTOTPAHCIIOPTAa B MYHUIUIIAJIBHOM XO3SIHMCTBE. ABTOPE(I)epaT

nuccepranuu. 2009. C.21-23;

5. Skymumna H.B. ®uHaHcupoBaHHE TOPOJICKOI0O MAaCCAKUPCKOTO TPAHCHIOPTA B YCIOBMSX

coBpeMeHHO# sxoHoMuKH. http://www.dissercat.com/content/finansirovanie-gorodskogo.

ANALYSIS REALITIES AND PERSPECTIVES OF URBAN

TRANSPORT DEVELOPMENT IN TIME
Inga Gigauri
Abstract

The social role and purpose of public transport is increasing in modern conditions. The
effective functioning of other sectors of the economy depends on its operation. Experience in
planning and construction in the cities of developed countries confirm that socio-economic,
sanitary-hygienic or environmental issues would be positively solved by increasing the capacity
of domestic urban transport - mainly the metropolitan - and developing of actions for optimal
application of underground space. A bus and metropolitan integration strategy should be based
on the study of passenger vector flows and analysis of the existing and ultimate capacity of
different modalities of metropolitan and land transport on each vector of passenger flow, with
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taking into account the budget payments, based on that would be optimized the bus network

and organization of intermodal transport hubs, including Park & Ride system.

AHAJIN3, PEAJIUM U IEPCIIEKTUBBI PA3BUTUSA

I'OPOACKOI'O TPAHCIIOPTA BO BPEMEHUA
HNura I'uraypu

Pe3rome

COI_II/IaJ'IbHa}I poOJIb WU HA3HAYCHHC O6H.I€CTB6HHOI‘O TPpaHCIIOpTa B COBPCMCHHBIX
ycIoBusAX Bo3pacTaroT. OT ero paboTsl 3aBUCUT dPPeKTUBHOE (DYHKIIMOHUPOBAHUE APYTUX
CGKTOpOB 3KOHOMMKMH. OHI)IT HpOGKTHpOBaHI/Iﬂ nu CTpOI/ITeJII)CTBa B roponax pa3131/1T1>1x CTpaH
ImokKasaji, 410 COIHUAIIbHO-O3KOHOMHWYCCKUC, CAHUTAPHO-TUTHUCHUYCCKHUEC HJIM 3KOJOTMYCCKUC
BOIIPOCHI MOT'YT 6BITB IMOJIOKUTECIIbHO PCHICHBI 3a CYECT YBCIIMYCHUA HpOHyCKHOfI CHOCO6HOCTI/I
BHYTPCHHETO TOpPOACKOTO TpaHCIOpPpT4a, B OCHOBHOM MCTPOIOJUTCHA, U pa3pa60TKH
MepOHpI/IflTI/Iﬁ 110 OHTI/IMaJ'II)HOMy HUCITIOJIB30BAHUIO ITOA3CEMHOI'O HpOCTpaHCTBa. CTpaTCFI/Iﬂ
MHTETpaIy aBTOOYCOB U METPOINOJUTEHA JOJIKHA ObITh OCHOBaHA HAa W3YYEHHH BEKTOPHBIX
IMOTOKOB MMAaCCaAKUPOB U aHAJINU3C CyI_I_IeCTBy}OIJ_Ieﬁ n Hpe,[[eJ'ILHofI HpOHYCKHOﬁ CHOCO6HOCTI/I
Pa3JIMYHBbIX BUJAOB METPOIIOJIUTCHA U HA3EMHOI'O TPAHCIIOPTA IO KAXKJAOMY BEKTOPY ITACCAXKUPA
¢ yuéToM OIOKETHBIX 3aTpaT, Ha OCHOBE 4ero OyJeT ONTHMHU3MpOBaHA aBTOOYCHAasl CETb

OpraHH3anus HHTEPMOIATBHBIX TPAHCIIOPTHBIX Y3J10B, BKitouas Park & Ride cucremy.
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53O B5gMMOIOMIOMO

L5d936096M 65dGMIol Hgsgs0s8o Fo@dmepygbol oo

LodoMmmM39wml  $9d6039MHo  MbogamLOGHIGHOL  LoFGMmBL3MOEHM ©s F565JsbsndgbgdEMdOL

3039 GHIGHOL  gObogdo - “GHOMBLEMOGHO0 s 564565003896 gdMdS”  LsdgEboghm  Bsdm Mol
§om3mpabs begds Jo®omne, 0bywolm® ©s Gl 9bgdbg, HMIWgdos MBS 930594mBOGdEIL
399099 dmmbmgbydl:

1. 6586030 Mbs Igue gl A4 BmTs@ob Jomowol 1,5 06@ghzswom bsd9g3w a390bg ISO
LEobIMEHOL dmmbmgbols dobggzom:

o) bBsdhmdo mbs ImIboglb  Microsoft Word-do  gbGowgdolbs ©s  gm®mdegdols

6H9©5dBHMMYOOL 359mygbgdom; gladwrgdgwos 45dmygbadwye 0dbgl Microsoft Excel-ob 3G:mg6sds;

d) LsdMBom Joworol dobwzmol bmdgdo: Bgws - 25 89, J3gs - 25 33, Jotbgbs - 25 99,

0strx39bs - 25 00;

3) Jotrome 96sbg dglerergdro bsdHmdo Mbs s0figml Sylfaen — ol go@bo@mGol IhogEom,

063 ol® s HHYLE 9698Bg gl gdvyEo 65dMmdo 3o - Times New Roman dGog@om;

©) 659600l abobgmgds Mbs s0fymb Sylfaen gsmbo@wcol IhogEom (18B); s3@memob Labgwro

Q5 33500 - Sylfaen a56bo@vMol IHogEom (14B); alsbgumgds meysbobszool, bosg dgltvyes

Lodmdom, Mbs dogmomml g®Mhbowgddo -  F@MogdHom 12B; 65dGmdol Ggbowdy mbos

d9LEOMEEgL 39OLo30 IMogEom 12; 153356dm bLoGYzgdo - FOoyEom 12; Bsd®Mmdol @gdudo - 12;

HMlmen 9bsbg IgbHyengdgero bsdMmdo - IHogEom 12; o@g®s@mmol Bsdmbsmgswrol 9999y

96m30L H9boMdg 0byEobye s HLme 9693%bg 999ga0 B0m0mMgd0m: b5dMMTOL EILIbYEGds,

033HMM0L (53GHMM9d0L) Lobgaeo s 3356M0. H7HB0MIgL de3wEmds Mbs ogmb 5-15 LEModmbo;

2. bsdmmdo Fo@mBmagbowo Mbs ogml 3mddsdd ©olgbg (CD-R) s 9o 9a%gddsto A4
B0Oo(0b Jose DY (839300©) ©)FROO;

3. 653OMAL 096 Mbs ghmzmEgl Imbo3gdgdo 93GHMMOL (03GHMMgdOL) dglobgd: 9350900190
bo®obbo/Ls8gEbogm bs®olbo, igds, 1659 GdMdS s LETMTom SEYHOEO;

4. 376boerdo J3994bgds dbmmme Mg396%B0Mmgdso bsdmmdgdo;

5. ©905d30s FboMl ©sFgML 9O F9MHboErdo gMmo s 03039 53GHMMIdOL FogH Tglitrergdwye
065999 gL Lodo LESEO00L 35dmd39ybgdsL;

6. 653 MIoL 439MHIOOL B bMds F60LIBLIMGOS 5-sb 30 3390 s3®Y;

7. 533™M60 35LbL 5390 65dOIMBOL FobssMULS s baMolibby; 0893Fgds 53BHMOMS botrx 0.
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K CBEJEHUIO ABTOPOB

HOpﬂ)IOK npeacraBjJCeHus B peAaKIIUI0 HAYYHbIX paﬁoT

B xypaan “TpaHcriopT u MaIlIMHOCTPOEHWE” TPAHCIOPTHOTO W MAIIMHOCTPOUTEIHEHOTO
¢axymnpTeta ['py3MHCKOTO TEXHHYECKOTO YHHBEPCHTETAa HAy4HbIE palbOTHI IPEICTABIAIOTCS HA
TPY3HUHCKOM, aHTJTMHCKOM M PYCCKOM SI3bIKax C COOJIIOACHUEM CIEAYIOMINX TPeOOBAHMIA:

1. PaGora nomxHa ObITH BeINIOJHEHA HAa Oymare popmatom A4 c unTepBasioM 1,5 Ha rme4aTHOM
JICTE coriacHo TpeboBanusMm cranaapra 1SO:

a) Pabora nmoaroranuBaercs B Microsoft Word ¢ ucrosnp3oBanneM peaakTopoB TaOIHIl U

(bopMyIT; BO3MOXHO HCITOJIB30BaHue mporpaMmmer  Microsoft Excel.

0) pa3mepsl nons pabouero JucTa: BepxHee — 25 MM, HWKHee — 25 MM, jeBoe — 25

MM, IpaBoe — 25 MM.

B) BBINOJIHEHHAS HA IPY3WHCKOM S3bIKY PaOOThI JOJDKHA ObITh HabOpana mpudrom Sylfaen,

BBITIOJIHCHHBIN Ha aHTJIMHCKOM U PYCCKOM si3bIKax paboTel — mmpudpTom Times New Roman.

r) HasBaHue paboThl MOKHO ObITh HaOpano mpudrom LSylfaen (14B); ums u damuius

aBropa — wmpudrom Sylfaen (13B); Ha3BaHnue opraHu3aluu, TJe BbIOJHEHa padora,
yKaspIBaeTcsi B CkoOkax — mmpudprtom 13B; pestoMe paOOThI BBHIMONHAETCS KYPCHBHBIM
mpudtom 12; kmroueBbie ciaoBa — mpuptoMm 12; Teker paboret — mpudTom 12

BBITIOJIHEHHAS] HA PYCCKOM $I3bIKYy pabora — mpudToM 12; mocie aurepaTypsl NpUIaracTcs
pe3toMe Ha aHTJIMHCKOM M PYCCKOM SI3bIKaxX CO CIEYIONIMM yKa3aHWEM: Ha3BaHHWe pPaOoThl,
ums 1 pamuus aBTopa (aBropo). O0BEM pe3roMe He JOJDKEH NpeBhIaTh 5-15 cTpok;
2. PaOota momkHa ObITh mpejacTaBicHa Ha kommnakT-mucke (CD-R) wu B ogHOM 3K3eMIuIsApe
(pa36opuuBo) HaneuaTaHHOW Ha Oymare Gopmara Ad;
3. K pabote npuiararorcs 1aHHbIe 00 aBTOpE (aBTOpax): Hay4dHas CTEIEHb, 3BaHUE U IOJIKHOCTH;
4. B xxypHae IIy0INKyIOTCA TOIBKO PelleH3upyeMble paboTsl;
5. Pepaknus cornacuTcs Hame4yaraTh B OJJHOM XXypHaie He 0Oosee TpEX cTaThell BBITOJHEHHBIX
OJTHUM U TEM K€ aBTOPOM;
6. KonuuecTBo JUCTOB paboThI onpezaesseTcs oT 5 1o 30 cTpaHuir;
7. ABTOp HECET OTBETCTBEHHOCTH 3a COJICpKaHUE U KauecTBO paboThl; IleyaraeTcs Ha aBTOpCKUi

CUCT.
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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
ISO 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 — 25 mm, bottom — 25 mm, left — 25 mm, right — 25 mm.

c) Performed in Georgian paper must be typed in Sylfaen, performed in English and

Russian papers — in Times New Roman.

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

Sylfaen (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 5-15 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. Only the peer reviewed works are published in the journal;

5. The editorial supports the publishing of no more than three articles published by the
same authors in one journal;

6. Size of paper’s sheet is determined in range from 5 up to 30 pages;

7. The author is wholly responsible for the contents and quality of the paper; Printed by

authors.
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