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HOBBIINIEHUE Y®PEKTUBHOCTH TPAHCIIOPTHBIX KOMITAHUI
INPUMEHEHUEM METO/J0OB MEHEJ[)KMEHTA TOILIMBHOM
9KOHOMMNYHOCTHU U SKOJOI'MYHOCTHU
Orap I'esamBuiaun, Huno lniocanu, Bacuanii A0yinanze

Pe3iome

OpnHOM M3 OCHOBHBIX MPEANOCHIIOK 3KOHOMUYECKOIO Pa3BUTUS CTPAHbI SIBISETCS
ycremnoe  (yHKIMOHMPOBAHHE  TPAHCIIOPTHOM  CHCTEMBI, KOTOpasi  OINpeleNseT
3¢ dexTUBHOCT, JApPYrUX oOTpaciied HapOJHOTO XO3SAWCTBA M  COLMAIBHOU  Cdepshl.
OddexTuBHOE PYHKIMOHUPOBAHWE TPAHCIIOPTHOM CHCTEMBbI O0ECIEYMBAET MaKCHUMAIbHOE
YIOBJIETBOPEHUE TPAHCIOPTHBIX MHTEPECOB HACENIEHUs, Oe30MacHoe, KaueCTBEHHOE,
CBOEBPEMEHHOE M KOM(pOpPTHOE OOCIYy)KMBAaHHE, YTO NPUBOAUT K OBICTPOMY pOCTY
TPAHCIIOPTHOTO MapKa U HEraTUBHOMY BO3JCHCTBHIO HAa OKPYKAIOLIYIO CPEAY, YTO SIBISIETCS
cepbe3HOU MPOoOIeMOil Kak AJis CTPaHbl, Tak U AJis Bcero Mupa. Crneayer OTMETUTh, uTo oT 70
10 80% 3arpsi3HEHHUSI OKpYKAIOIIeH cpeabl B ropoaax u Oosee 75% iryma mpoxoauTcs Ha
JIOPO’KHOTO JBM)KEHHS, YTO HEraTWBHO BIUSET Ha 370poBbe uenoBeka. C yBelIMYEHHEM
TPAHCHOPTHOTO MapKa YyBETUYMBaeTCs MNOTpeOseHHWe TOIUIMBA U YPOBEHb 3arps3HEeHus
okpyxatomed cpenpl. IloaTomy pa3zpaboTka METOAOB CTUMYJIMPOBAHUS TOIUIMBHOU
HKOHOMHUYHOCTHU U SKOJIOTUYHOCTH UMEET O0JIbIII0e MPAaKTUYECKOe 3HAaUeHHE U 00ecrieurBaeT
sbdexTrBHOEC (DYHKIIMOHMPOBAHUE TPAHCIOPTHHIX KoMMaHui. CyIIECTBYET MHOXECTBO
napamMeTpoB 3(()EeKTUBHOCTH PAaOOThl TPAHCHOPTHBIX KOMIAHUM, M3 KOTOPHIX OJHUM U3
BO)XHEHIINX SIBISIETCAB PACCMOTPEHHOE B CTaThEe BIMSHHUS TOIUIMBHOW SKOHOMUYHOCTU U
paccMOTpeHbl 3aKOHOMEPHOCTH (OPMHUPOBAHUS pacxoja TOIUIMBA, MPOaHAIN3HPOBAHbBI
neiicTByronme Ha Hero (pakTopsl U ocoOeHHoCTH. [IpennoxkeHo noselmenne 3¢pHEeKTUBHOCTH
TPAHCHOPTHBIX KOMIIAHUH METO/JaMU TOIUIMBHOM SKOHOMHUYHOCTH U HKOJOTHYECKOTO

MCHCIPKMCHTA.
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IMPROVEMENT OF EFFICIENCY OF TRANSPORT COMPANIES USING
METHODS OF FUEL SAVING AND ECOLOGY MANAGEMENT
Otar Gelashvili, Nino Tsilosani, Vasil Abuladze
Abstract

One of the main prerequisites for the economic development of the country is the
successful operation of the transport system, which determines the efficiency of other branches
of the national economy and social sphere. The efficient functioning of the transport system
ensures the maximum satisfaction of the population's transport interests, safe, quality, timely
and comfortable service that leads to the rapid growth of the transport fleet and the negative
impact on the environment that is a major problem for country as well as the whole world. It
should be noted that from 70 up to 80% of environmental pollution in the cities and more than
75% of noise comes from traffic that negatively affects on human health. With the increase of
the transport fleet, the consumption of fuel is increased and simultaneous the level of
environmental pollution. Therefore, the development of methods of fuel saving and ecological
management is of great practical importance and ensures efficient functioning of transport
companies. There are many parameters for the effectiveness of the operation of transport
companies, in which discussed in the article is important for the impact of fuel saving and the
considerations of the formation of the fuel saving laws, and are analyzed acting on them factors
and peculiarities. Improvement of efficiency of transport companies by methods of fuel saving

and ecology management is offered.
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YAK 621.9

K BOIPOCY JAUWHAMUKHU
JJEKTPOITHEBMATHYECKOI'O IIPUBOJA

MuenmmmBuian Tamas, Ynraumusuwiu Banepunanu, TaBaaze AJsiekcanape,

3ykakumBuiau Pamunn, Huksamsuiau Huno

(I'py3uHcKuii TeXHHYecKHii yHMBepcHTeT, Y. KoctaBa Ne77, 0175,

Townaucu, I'py3usn)

Pe3tome: Dnexmponnesmamuueckue ciedsumux npugoobl NOLYYUIU WUUPOKOE PACHPOCMPAHEHUE
60 MHO2UX 00ONACMAX MEXHUKU, 8 YACMHOCMU 8 CMAHKOCMPOEHUU, 8 paDOmomexHuKe u 8
CAMONEMOCMpoeHUU. Dmu cucmemvl NPU AOCKEAMHOM MOOEIUPOSAHUU ONUCHIBAIONCSL
HEUHEUHbLIMU  OUHAMUHECKUMU MOOEISAMU, 6 CUN0BOL HACMU KOMOPbIX COCPEOOMOYEHDL
cneyuguueckue HeIUHEUHOCMU, O00YCI08NIeHHble CUTOU CYX020 mpeHus Hazpysku. B
Hacmosiwell pabome paccmampusaemcsi 3a0a4a MoOeiupo8anusi OUHAMUKY U HOPMUPOBAHUS
00WUX NOOX0008 015 NOCIEOYIOUUX UCCTEO00B8AHULL.

KiioueBble cjioBa: 3JIEKTPONTHEBMATUYECKHI MPUBOJA, TeEpemnaj IaBiIeHHs, Chjla CyXOro

TPEHMsI, UMITYJIbCHAs QYHKIUS, IEPEXOIHBIN IpOIeCC.

BBEJIEHUE

DJeKTpOIMHEBMATHYECKHUE CIeAsIre TpuBob [1-3] mpeacrasistor co0oi 3aMKHYTYIO
aBTOMAaTUYECKYI0 CHUCTEMYy, KOTOpass BO MHOIMX CIy4dasiX COCTOMT U3 CHJIOBOTO
DHEBMONpHUBOAa (CTpyHHOH TpyOKM ¥ TNHEBMOLMJIMHJIPA); DJIEKTPOMEXaHMYECKOTO
npeoOpa3oBatelisi, SKOPb  KOTOpPOTO  JKECTKO  CBsi3aH CO  CTpyHHOH  TpyOKOW;
MOTEHLIMOMETPUYECKOTO JIaT4MKa OOpaTHOW CBSA3HM; AJIEKTPOHHOIO YCHJIUTENSI MOLIHOCTH,

CYMMHUPYIOILIEr0 CUTHAIIBI yrpasieHus U u oOpaTHOi cBsizu U, .

OCHOBHAA YACTD

HJ'ISI IMOCTPOCHUMA MaTeMaTHIeCKOM MOACIIM AUHAMHUKH HCCICAYEMOI'O IIPHBOJAa B
MEPBYHO OUCPCAb HUCIOJIB3YEM YPABHCHUC Oananca pacxoa0B MMHEBMOIIPUBOAA (CI/ICTCMBI -

CTPYKTYpHasi TpyOKa-ITHEBMOLIMIMH/P ), IPUBEICHHYIO B padote [1]
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Ao dp, AP dy _
2RT, dt  RT, dt

Ga® ~ KGp Py s (1)
rae: A, —>(dexTuBHas IUIOWAAL [OPLIHA IHEBMOUWIMHIpA; {, —IJIMHA  HOJIOCTEH
IHEBMOLMJIMHPA NPU HEUTPAJIbHOM IIOJIOKEHUHM IOPIIHA;, R -—Tra3oBas MOCTOSHHASA, T, —
TEMIIEpaTypa, YCTAHOBUBIIAACSA B IOJOCTAX IMHEBMOLWIMHAPA; P, —IIE€penaj JaBIeHus Ha

nopuns; Kg, n Kg, — COOTBETCTBEHHO KOX(POUUMEHTHI HAIPY30UHOH XapPaKTEPUCTUKH U

YYCTBUTEJIBHOCTHU 110 PACXOJy, OIPEAEIAEMbIE U3 BBIPAKECHUS JINHEAPU30BAHHON PACXOJHOU

XapaKTePUCTHKH

G =Ksa—Kg,py;
G —pacxo ra3a, WAYIHNA Ha TIepeMelIeHIe MOPIIHS;  —Yyroj MOBOpOTa CTPYHHOU TPYOKH;
P, — MOCTOSIHHOE JIaBJICHHE BO3/1yXa, YCTAaHABIIMBAOIIEECS B IIOJIOCTSIX THEBMOLIMIMHPA IIPHU
o =0; y—nuHeiHas KOOpMHATa MMEPEMEIICHHUS TOPIIHS CHJIOBOTO MHEBMOIMIHHIPA; O —

yroBasi KOOpJAWHaTa JABMKeHus pyns [1].
B cBoro ouepenb B NPUIOKEHUH K 3JIEKTPOITHEBMATUYECKOMY PYJIEBOMY IMPHBOIY
JIeTaTeJIbHOrO amnmnapaTra ypaBHEHHME OajlaHca MOMEHTOB, JEHCTBYIOUIMX OTHOCHUTEIBHO OCH

pyJis B ciiydae abCOIIOTHOM KECTKOCTH MePeJaTOYHOT0 MEXaHMU3Ma 3allMChIBAETCS B BUJIE!

2
Ajpdzld—25+de—5+KW§+KZaa+Mcm(6)+MHo, (@)
dt 7odt
rjae: ¢ — IJWHA TPUBOJIHOTO phlyara, | —MOMEHT MHEPIIMH BCEX MOJIBMKHBIX YacTel MpUBoJIa,

IpUBEICHHBIH K ocu pyist; K, —koadduimentT MoMeHTa TpeHHs CO CMa30YHBIM MaTEePHAIIOM;

K, —ko3hdunuent IIAPHUPHOTO MOMEHTA; K —xoaddunment MOMEHTA,
IPONOPLUHUOHATBHOTO YTy aTaKW ISl JIETATeNbHOro anmnapara; M, —MOMEHT, He 3aBUCSIIHUI
OT KOOpAMHAT ABWXKEHUS pynsd; M, —MOMEHT CyXOro TpEeHHUs.
YpaBHeHHE KUHEMAaTHYEeCKOW CBSI3M MEXIy MEepeMelIeHHeM MOpIIHS Y U YIJIoM
MIOBOPOTA PYJIS MPUOIMIKEHHO OTIPEACTISETCS 3aBUCUMOCTHIO
y=/{6.
Ha ocHoge paBencts (1) u (2) 3anucsiBaeM

K—O{IE# Ko+ Km5+iMcm(5)+MHo +ijo'za}+
2RT. dt
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(8)+M,, +Kia,)+ 200y K, a. ©)

Kep /o N .
+——{lo+K o0+K o0+M,_,
Al v RT,

Wnu B ykpynHeHHOU Qopme:

AS +AS+AS+ %5+A3*%(|Mcm|sign?j—fj+ AM +

B(|Mcm|sign C;—fj+ BM, +A,a, +Boa, =K, o, 4)
raec.
A= zé(#oz ;
A== ,

=—% K, +—21
2RT,¢ Al

A= o Ky [ ARL
2RT¢ “ A¢ 7 RT, '

B =—2K-.

= Aj w
CI/ICTeMy ypaBHeHI/Iﬁ AUHAMUKHU UCCIICAYCMOT'0 CICAAIICTO ITPHUBO/JA B IICJIOM 0e3 ydcTa

Harpy30K, He 3aBUCAIINX OT KoopauHat npusoga M, u K ¢, , MoxxHO npuBectH k Buay [1]:

i, =K,AU, ()
AU =U, —K_y, (6)
Ta+2¢a+a=Ki, (7

o d 4
ASyy+A2yy+Ayy+/%yy+A3TEUF’mp\SIgnd—)t’jz
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Ko, By [Py sign . ©)

rae: K, —kodpGuiuenT ycunenus 5J1eKTPOHRHOTO YCHITUTENS,
T, — OCTOsIHHAs BPEMEHU JJIEKTPOMEXaHUUeCcKoro npeodpasoarens (OMII);
&, — KO3((DULMEHT 3aTyXaHus;

K, — koodduumnent yeunenns IMIL; P —cuna cyxoro Tpenus:

A3y=A3; Ay = AZ; Aiy:%;

n
A
z’“"g’

Aby -
K, —K02bduIeHT 06paTHOIl B3 0 KOOPIUHATE Y !

Ananu3 cuctembl ypaBHeHuit (5)-(8) mokasbiBaeT, 4TO corjacHo pabotel [4] mus
UCCIICIOBAHMSI TEPEXOIHBIX TPOIIECCOB B HMCCICIYEMOM CHCTEME MOXKHO BOCIOJIb30BAThCS
PEIICHUSIMH JIMHEAPU30BAHHON MOJICIIM B COUYCTAHUU C JICHCTBUEM MMITYJIbCHOH (DYHKIIMU OT

CHJIBI CYXO0Ir'0 TPCHUA
H(t) = %mep | signy] , (9)

neMiupyroliee BIUHIE KOTOPO# MOKa3aHo BO MHOTHX pabotax [4, 5].
[TpuHMMast XapaKTepUCTUKY CHIIBI CYXOTO TPEHUSI C TOCTOSTHHBIM MOJYJIEM, BBIpQXKEHHE

¢ynkuuu H(t) Oyzmer nmers BUA
d — . d
H(t) = aUPmp‘ S|gny} = ‘Pmp ‘ sign a[l(t)] =0.(t), (10)

rae O.(t)— 910 QyHKIWS, KOTOpasi paBHa HYIIIO IPHU BCeX t <t M paBHa GECKOHEYHOCTH IPH
t=t

oi *

JIomycKasi, 4To Ha y4acTKe BPEMEHH 2T, BHI3BAHHOM YJICHOM.
B [P, ‘S|gn dy
dt

B YpPaBHCHUU CHJIOBOM 4YacTu IIpuBOAAa IIPOM3BOAHBIC KOOpAHMHATBEI Y HE IMPETCPICBAIOT

CYHICCTBCHHBIX HSMCHCHHﬁ, CcorjiaCHO pa6OTBI [4] MOKEM CUUTATh UTO JCHCTBHUE HCCJ'IG,Z[yGMOfI

UMITYJIBCHOW (PYHKIIMH MOKHO YYE€CTh CKAYKOM YCKOPEHHS

P
AX‘:Z—‘ m;‘ |signy|

y—m

to+r
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B paborte [5] mpemnokeHO NPHOIMKEHHOE YCIOBHE IOCTHKEHHUS MOHOTOHHOCTH
MIePEXO/IHOTrO Tpoliecca 00YCIOBICHHOE JICHCTBHEM HMITYJIbCHOM (DYHKIIMHM OT CHJIBI CYXOTO
TPEHUSL.

B cimywyae paccmotpenusi cucteMbl ypaBHeHHH (5)-(8) B NPUIOKEHUH K MPUBOJAM,

HCIIOJIB3YEMBIM B CTAHOYHBIX H pa60TOTeXHI/I‘IeCKI/IX CHCTEMAax, B OOJILIIINHCTBE ClIy4dyacB

BMeCTO Kodhduumenta A, ucmonb3yercs KooGumuent

opu A, =0.

Jns  panpHEWIIero yiaydlIeHUs JAUHAMHYECKHX IIOKa3aTesied paccMaTpUBaEMbIX
3JICKTPOITHEBMATUYECKUX CHCTEM IIOCJICIHUE CHA0XKAOTCS JOMOIHUTEIBHBIMA OOpaTHBIMHU
CBA3SMHU I10 IIepenany JaBjaeHus P, B THEBMOLMIIMHAPA U 110 CKOPOCTH Y BBIXOJHOI'O 3BEHA
[3, 4].

B paccmarpuBaemMoM ciiydae CTpYKTypHas cxeMma JMHEeapu30BaHHOM cUCTeMbl Oynaer

UMETh BUJ, IPUBEICHHBIN Ha puc. 1, rae:

K
= & X 11
™T2? 425 T s+1 (1)
K
W, = 3 ZGa , (12)
A +AS A SHA,
W,, = K K, (T’s* + 2T, +1); (13)
1
v =R, .
Wop <
U—”»‘ — Ky > Kou »| W y=
< KosS |
Kon |

Puc. 1. Cmpykmypras cxema 371eKmMpoOnHeEMamuiecKkozo
cneoauezo npueooa
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= |—; (15)

1 Kf kny 1 Kf Kny .
g =t [Ty 2 N (16)
Ji

=
2k, V1 2
Kop — K03 dumuentT o6paTHoi CBS3H MO NaBIECHHIO;

K, —K03(hOHUIUEHT 00paTHPOI CBA3U 110 CKOPOCTH BBIXOAHOIO 3BEHA CHCTEMBI;

K,, — 00paTHas cBA3b IO MOIOKEHHUIO.

Ha ocHOBe aHanu3 INpPUBEACHHBIX AMHAMHUYECKUX MOJEJIECH, a TakkKe YCIOBUSA
NpUOIMKEHUST MEPEXOIHBIX IPOLECCOB K MOHOTOHHBIM M HM3BECTHBIX PA0OT MO CUHTE3Y
CTPYKTYPHO-CJIOKHBIX JUHAMUYECKUX cucteM [1, 5], MOXKHO CTaBUTh BONPOC O PEIICHUU
MOCJIENYIOIUX 3a/1a4 CTPYKTYPHO-IIAPAMETPUYECKOIO0 CUHTE3a C UCIOJIb30BAHUEM U3BECTHOU

TEOPUHU CHHTE3a 110 3aIaHHBIM TIEPEXO0IHBIM porieccam [5].

3AK/IIOYEHUE

Ha ocHOBe paccMOTpeHUsI OCHOBHBIX 3aKOHOMEPHOCTEH, B3aMMOCBS3bIBAIOLINX
OTJIE/IbHBIE KOOPAMHATHI MCCIEAYEMBIX CHCTEM, IIOCTPOCHBI MaTeMAaTHYECKHE MOJAEIN
JUHAMUKA W B oOmeil ¢opme MbopMynupoBaHbl OOLIME TMOAXOAbI K PEIICHUIO 3aaay

MOCJEAYIOIIUX UCCIIETIOBAHUM.
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TO THE ISSUE OF THE DYNAMICS OF
ELECTROPNEUMATIC DRIVE
Mchedlishvili Tamaz, Chitaishvili VValeriani, Tavadze Aleqsandre,
Zukakishvili Ramini, Nikvashvili Nino
Abstract
Electropneumatic servo drives are widespread in many areas of engineering, particularly
in the machine tool industry, in robotics and in aircraft manufacturing. At adequate modeling,
these systems are described by nonlinear dynamic models, in the power part of that specific
nonlinearities are concentrated stipulated due to the force of dry friction of the load. In the
presented paper we consider the problem of modeling the dynamics and the formation of

general approaches for further research.
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YK 621.337.2.072.2:681.586.6

MOBBILNIEHUE TPOITYCKHOM Y TIPOBO3HOM
CIIOCOBHOCTHU AIIC MOCTOSHHOTI'O TOKA
CTABUJIN3ALIMEN HANIPSIKEHU S
KOHTAKTHOM CETH

Kapunmuauc Cepro, lllapsammaze Asranani, Yuuya JlaBan,

Cxuptaanze FO3a

(I'py3uHckuii TeXHHYEeCKUIl yHUBepcHuTeT, yJ. KoctaBa Ne/7,

Tonnucu, I'py3us)

Pe3tome: Cmamws nocsawena ysenudenuio nponycKHoll U Rpo8O3HOU CNOCOOHOCTNU HCETIe3HbIX
oopoe, 20e oakcnayamupyemcs OIIC nocmosimnozo moxa. Ilokasano, umo Ha 6cex
9NEeKMPOBO3AX U INIEKMPON0E30ax C peoCmamublM pe2yiuposanuem cKOpoCmu, NponyCcKHAs
CHOCOOHOCMb NPAMO NPONOPYUOHATIbHA HANPANCEHUI0 KOHMAakmuou cemu. Paccmompenvl
PAa3IudHble 8APUAHMbL CIMAOUIUZAYUY HANPAICEHUS KOHMAKMHOU Cemu.

KutoueBble cji0Ba: KOHTaKTHas CETh, MPOIYCKHAsl CIIOCOOHOCTb, MPOBO3HAsA CIOCOOHOCTH,

CTa6I/IJ'II/I3aIII/I$I HAIps>KCHUSA, DJICKTPOBO3, DJICKTPOITIOC3 .

CoBpeMeHHbIE TOCTHXEHHS B O0JIACTH TEXHOJOIMH MPOU3BO/CTBA BHICOKOBOJIBTHBIX
CUJIOBBIX MOJTYIPOBOAHUKOBBIX TPUOOPOB, TAKMX Kak: moJieBbie Tpan3uctopsl IGBT Ha 65008,
600A; 3300B 1200A, ympaBnsembie Tupuctopel GTO, IGCT nHa 6000B 4000A (THn
55H135L4502) mo3BoMMIM  CO3AAaBaTh  COBPEMEHHBIM  TATOBBIN  DIEKTPONPUBOI  C
UCTIOJIb30BAaHUEM  TATOBBIX JIBUraTteiaed IOCTOSHHOTO TOKa C  IOCIeA0BaTeIbHBIM
BO30Y)XJIEHHEM C HUMIYJIbCHBIM PEryJIHpPOBaHUEM CKOPOCTH M ACHHXPOHHBIA TATOBBIN
AJIEKTPOIIPOBOJI C UCIIOIH30BaHUEM UHBEPTOPOB (puc. 1, a, 0).

Heo6xoauMo oTMETHTB, 4TO B HAcTOsIIEe BpeMs Ha ['py3WHCKON KEJIe3HOW Jopore
paboTaroT anekrponoesna (12 mr.) ¢ ABUraTeNIsiMu MOCTOSTHHOTO Toka (puc. 1, a) ¢ 2000 roxa
U paboTaroT 6e30TKa3HO.

DneKkTpornoe3fga C HCIOJb30BAHUEM AaCHUHXPOHHOTO TSATOBOTO 3JEKTPONpPHUBOJA
pabotatot, HaunHas ¢ 2012 r. 6 nmoezno Kuraiickoro npousBonactsa u 4 — IlIBeiinapckoro

npousBojcTse ¢ 2016 rona.
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B Bhimeyka3zaHHBIX [Oe37aX, MpPH HEOOXOJMMOCTH, MOXHO OCYIIECTBIATH
CTA0WJIM3ALMI0 CKOPOCTEH, OT KOTOPOM, KaK W3BECTHO, B 3HAUYUTEIHHON CTENEHU 3aBUCHUT
IPOIYCKHAs CIIOCOOHOCTH KeNe3HOM JOPOTH.

3 KB 3 KB
—T<"

Lo Lo «H»
ra's

= N (o e

OB1
OB3

OB2
OB4

TK
b
nJ

L L

Puc. 1. Cxembl mpan3ucmopHozo pezyauposanus CKOpocmu
na IIIC nocmoannozo moka c osuzamenimu ROCHOAHHO20
MOKa U ACUHXPOHHBIMU.

3nech cnenyer 0cob0 OTMETUTh TO OOCTOSATENBCTBO, YTO 0 2005 roga TpaH3UCTOPOB
tuna |IGBT na nanpspxkenun 6osiee 3000B ne cymectBoBano. Hamu B 2000 rogy Obuia
IIPUMEHEHA U3BECTHAsI CX€Ma TUPUCTOPHOIO KIIIOYa, MIPHUBEAEHHAsA Ha puc. 2. B HacTosmee
BpeMsi ero MoryT 3ameHuTh TpaH3ucTopsl IGBT nHa 6500B, 600A ympasisieMble THPHCTOPHI
tuna GTO, IGCT na 6000B, 4500A.

Kak »3T0 sCHO W3 BBIIEH3I0KEHHOTO, pa3padOTKM B OCHOBHOM KacaroTCs
AIIEKTPONOE3/10B, KOTOPBIE, KAK N3BECTHO, OCYILECTBIISAIOT N1aCCAXKUPCKUE NMEpEBO3KU. UTO ke
KacaeTcs TPY30BbIX NEPEBO30K, TO, KAK U3BECTHO, OHU OCYIECTBIISIFOTCS 3JIEKTPOBO3AMH.

K Hnacrosmemy Bpemenu moutu Be3fae Ha OIIC MOCTOSHHOTO TOKa B OCHOBHOM
pabortator axekTpoBo3bl Tuma BJI10, BJI11 u BJI1S5, roe ux cKopocTh MHpsSMO
IIPONOPLUOHAIIBHO 3aBUCUT OT HANIPSKEHHSI KOHTAKTHOM CETH.

Ecnu oOpaTtuThCst K BRIpaXKEHUIO

U-IR U

U=s——"~—, 1
Co Co 1)
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TO CTaHET $CHO, YTO Ha MOJOOHBIX 3JEKTPOBO3aX CKOPOCTh MPSIMO MPONOPIHOHATLHA
HaIPSKEHUIO CETHU.

Kak u3BecTHO, COBpEeMEHHBIN CTaHAAPT HA TIATOBYIO CEThb T'OBOPUT O TOM, YTO 3TO
HarpspDKeHue MokeT Kosebatbes B mpexaenax 2200-4000B; ciemoBarenbHO, B TaKHX KE
npejesiax Ha 3THX 2JIGKTPOBO3aX OYyAET MEHSTHCS UX CKOPOCTh, CIEI0BATEIHHO, POITYCKHAS
U TIPOBO3HAsi CIIOCOOHOCTh. Kak M3BECTHO, COBPEMEHHBIE TATOBBIC MOACTAHIIMA B OCHOBHOM
BBITIOJIHEHBI HAa BBIIPSIMUTEIISIX, TJI€ UCIIOIB3YIOTCS HEYIPABIISIEMbIE BEHTUIIH, TJI€ TOCTOSIHHOE
HaIpsHKEHUE U3MEHSCTCS C U3BMEHCHUEM MMEPEMEHHOI0 HAMPSOKCHHsI TUTAroel cetu (puc. 3,

A).

Cly ¢ RL RL
i, A
3 —C e\

- gL \y B K —

b
R N —Re b\

C2 Cc2
S ke
I
el
R1 — R2
g TR
I19B-50-200 Om I19B-50-6,8 kOM

Puc. 2. Cxema mupucmophnoz2o Knoua ucnoyib308annozo na 12
IIEKMPON0e30ax, padomarouux Ha 2py3UHCKo Hcele3HOou
oopoze nauunasn c 2000 2.
[TepedyeHb OCHOBHBIX JJIEMEHTOB «KJIFOUa» (pHC. 5):
C1— xonpnencarop 0,2 mx®; AC=2500 B; B25856;
R1 — comporunenue [19B-50-200 Owm, 4 wir;
R2 — comporusnenue [19B-50-6,8 kOM, 4 mT;
V1, V3 — obparasie quoast J1J1153-1200-40 YXII2, 6 mr;

o b~ w0 DD

JTH — npoccenb HachIMIeHHs, cepaedHnK nmepmamioit SOHIT-82x52x15-6 mr, =13,3 cm?;

W =12;
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6. V2, V4 — tupucropst T454-800-40, % =500 A/MKc; % =1000 B/mxkc, t,, =200 MKC

(t..., =400 MKc);
7. Cz—xonuencarop, C, =0,5 Mx®; AC =2500 B; B25856;
8. Ck — KOMMYTHPYIOLIHIA KOH/ICHCATOp HEeMEIKOH (pupMbl «CreMeHce»;
B25955K2675K004, 3x6,7 mx®, AC=3400B, Bec 9,9 kI';
9. L« — xoMmmyTupyroumii gpoccens, L, =18 .10 I'm; | =250A BO3YIIHBIN [IWJIUMHIPUYECKUH,
¢ pasmepamu 520x320x140 — 90kr;

10. L, — TOKOOTpaHMYMBAIONIMN IPOCCENb, BO3AymHbIA Ly =01-10°T'n, Tok | =200A, Bec 15

KT; pazmepsl 250x150x200.

11. R, — ¢expaneBoe conpotusienue, 0.50 Om, | =150 A, momHOCTH P >800 BT.

ézﬂz;z:zc p
EZ}'?M ¥ o Ly 131

- I+ I - I " bS
8) €d= €di t €dn

| )
€di | €dil

Puc. A. Ycnosno-osenaoyamughaznas cxema olnpAMIAECHUA C NAPATINEAbHBIM (@) U
nocneoosamenvhvim (6) coeOuHeHuUAMU MPEXPa3nbIX MOCHLOBBIX bINPAMUMEIEll,
8pemMeHHble OUazpammol 3.0.¢c RPU NOC1E008AMENbHOM COCOUHEHUU MOCH 08 (8) U
S6HEUIHUE XAPAKMePUCMUKU (2) azpezamos ¢ yuciom nyavcayuu M=12um =26
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T1

F9
Fr

P
3P JLZB PO
1 ®2 D3

PeabcoBbIii

Puc. B. Cxema mpeobpa3zoBarensHoro arperara  Puc. C. Cxema npeoOpa3oBaTeabHOTO
arperara
[IBOP ¢ perynupoBaHUuEM HANPSKEHUS C MAarHUTHO-THUPUCTOPHBIM PETYISATOPOM
BBITIPSIMIICHHOTO HAITPSHKCHHUS

Puc. 3. Cxembl mazo6vlx noocmanyuu nepeozo NOKOJNeHUus
Puc. 34 u nocneoyrouwyux nokonenuit (puc. 3, Bu C)

Ha puc. 3, A npuBeneHbl CXeMbl TATOBBIX MOJCTaHIUI MEPBOTO MOKOJIECHHUS, I'Ie B
KAaueCTBE BBIIPSIMUTEINIEH UCTIOIb30BAaHbl HEYIIPABIISIEMbIE BEHTUIIN.

Ha puc. 3, B u C mnpuBeneHbl CXeMbl TSITOBBIX TOJCTAHIMNA C J00aBlIEHUEM
BOJIBTOI00aBOYHBIX BBIIPSAMUTEIEH Ha THpUCTOpax. 3/Aech ciaeayeT oOpaTUTh BHUMaHHE Ha
puc. 3A, rae NpuBeACHA CXeMa MOJIy4eHUs TOCTOsTHHOrO HanpsbkeHus 3000B.

Bo Bropoii cxeme puc. 3A, © TmpHUBENEHO TMOCIEAOBATEIbHOE COEIUHEHUE
BBIIIPSIMUTEIBHBIX MOCTOB, B pe3yibpTaTe yero noaydaroT 6000B Ha noacraHnum.

Hanuume B cxemax BOJbTOJ00ABOYHBIX THUPHUCTOPHBIX MOCTOB  IO3BOJISIET
CTaOMJIM3UPOBATh TOCTOSHHOE HAIPSDKEHHE MOJCTAHIUMM IMPH KOJIEOAHUSAX MEPEMEHHOIo
HaNPsDKEHUS MUTAIOIIEH CETH U NTOAJIEP)KUBATh ero B npenenax 3500-3800B.

Opnako pgaxke MNpU CTaOWIBHOM HANpsSOKEHUMM Ha MOACTAHUUAX, HaNpsKeHUe
KOHTaKTHOM CETH CHJIBHO MEHSIeTCS M3-3a HAIMYUSl aKTUBHOT'O NaJICHUsI HAIIPSDKEHUS. B cCaMOi

KOHTAaKTHOM CETH.
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Ha pHuc. 4 IIPpUBCACHA YIIPOIICHHAsA CX€Ma IHUTaHHUSA OJHOI'0 J3JICKTPOBO3a OT BYX

TATOBBIX HO[[CTaHI_[I/If/'I .

Lo

A\

,I AN

WA

-
-~
-

TII1 T2

D= —

QO

Puc. 4. Cxema numanua om 06yx mazoevix nOOCMaAHYUIL
00HOUl HAZPY3KU (00H020 INEKMPO603a)

Ecin 0003HaunTH COIIPOTUBJICHUEC OJHOIO KM 4YCpE3 rO’ pacCTodIHnuC MCEKAY

noACTaHIIMAMMA LO , TO IJId CXEMBI pUC. 4 MOXHO HaIlHCaTh CICAYIOIUC YPABHCHUA:

AU =rXx-1, 1)
r0x~I1=r0(L0—x)I2, (2)
lo=1,+1,, (3)

rae AU —nanenue HanpsOKSHHUS Ha Y9acTKe JUTHHOM X;

Pemas ypaBaenus (1)-(3) coBMecTHO Mexay OO0 OKOHYATENTFHO MOYKHO HAMKCATh:

AU = |Orox(1—%j= IJOLO[%)[LiJ' @)

Ecnmu oOpatuth BHMMaHue Ha BbpaxkeHue |l Il,, To oHO mMmeer pa3mepHOCTbH

HAITPSXKCHUA ﬂeﬁCTBHTCHBHO
o
[XAN =[A]-|:—M:|-[KM] =[Om-A]=[BI.
KM

B takom ciydae, ecii 006e cTopoHbI ypaBHeHus (4) paszgenuts Ha | I L, 1 0603HaunTH

X
=AU U — =4, TO B TaKOM ClIy4ae BMeCTO (4) MOXKHO HalucaTh

31



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

Au =A(1-2). (5)
Bripaxkenue (5) sBnseTcss ypaBHEHMEM NaJCHUs HANPSDKEHUS B KOHTAaKTHOW CETH B
OTHOCHUTEJIBHBIX equHuIax [1] u siBisiercst ypaBHEHHEM mapaloJjbl, KOTOpas UMEET CBOIf

MaKCHUMYM, OHpe,HCHHCMBIﬁ U3 BBIPpAXKCHUA:
o
9 (Au)=0=1-1-1=0,
EY)

1
OTKyaa A= E . HOCJ’IG,I[HCC TOBOPHUT O TOM, YTO MAKCUMYM IaJCHHA HAIIPSXKCHUA HACTYIIACT B

CEPEANHE MCXKY MOACTaAaHIIUAMMU, KOTOpBIﬁ paBE€H

1 1) 1
AU ==[1-=|==,
mex 2( 2) 4

rae A —0e3pa3MepHBIi Tapamerp;
AU —TiaficHe HaNPsHKCHUS B KOHTAKTHOM CETH B OTHOCHTEIILHBIX CIMHUIIAX.
3aBUCUMOCTH (5) MOCTPOUM rpauuecku, CBEIs pacyeThl B TAOIHILY.

Tabnuua 1

A 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
1-2 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1 0
A4-10 (009016 | 0,21 | 0,24 | 025 | 0,24 | 0,21 | 0,16 | 0,09 0

A)

[

Ha ocHoBaHuMM TaGNMMYHBIX JaHHBIX Ha pHUC. 5 mocTpoeHa 3aBucuMocth AU = f (1),

KOTOpas SIBJISICTCS YHUBEPCAJIbHOW JIJISI BCEX BAPUAHTOB.
Ha ocHoBanuu BelpakeHus

_ Il
AU == (6)

MMPOU3BCACM HECKOJIBKO KOHKPCTHBIX IPUMEPOB pacucTa.
0,3

/ /’_\\

0271 : // Kii

0,1

0 0,1 0,2 0,3 0,3 0,4 0,5 0,7 0,8 0,9 1,0

Puc. 5. 3aeucumocmov nadenus HaAnNpA)ICeHUus 6 KOHMAaKmMHOIU cemu
om A 6 OMHOCUMEIbHBIX eduuuuax
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Mpumep Ne 1
Paccrosine Mexay TAroBeiMH noiacraHumsmu Ly =16 kM, comporuBneHue

KOHTAKTHOH ceTu ¢ 06mum cedenneM 400 MM? co cTaHAApTHBIME penbeamu B 50 kr/m [2]

I,=0,07 OM/kMm.

s omHoro smextpoBo3da BJI10 Tox |,  Bo3bMem 2000A; B TakoMm cirydae

MaKCUMaJIbHOE MaJIEHUE HaIPsKEHUs coryiacHo (6) Oyxaer:

~2000-0,07-16

max

AU =500B.

IMpumep Ne 2
Te e ycnoBus, Ha y4acTke aBa saekTpoBose BJI10, t.e. |, =4000 A.

B takom ciyuae

_ 4000-0,07-16

max

AU =1120B.

Kak 310 BHIHO H3 BTOPOrO mnpHUMepa NAACHUE HANPSIKEHHUs B Cilydae JBYX

9JIEKTPOBO30B BJIBOE OOJIBIIIC.

IIpumep Ne 3
Bce ycnoBus te ke, TONbKO PACCTOSHUS MEXAY TATOBBIMH MOJCTAHLIUAME 3 KM
AU, - 2000-0,07-3 _105B,
4
Au_ =4000-0073_ 5, 5p

[IpoBeneHHbIE TpPUMEPBHI PACUETOB MOKA3bIBAIOT KaK CHJIBHO 3aBUCUT MaJICHUE
HaHpH)KeHI/II\/'I B KOHTaKTHOﬁ CETU 0T paCCTOﬂHI/Iﬁ MG)K}Iy IMOACTAHIIUSIMHU WU BCINYUHBI TOKA
CCTU. ECJ'II/I CCUCHUC KOHTaKTHOI\/JI CeTHu YBCJ'II/I‘II/ITL BJIBOEC, 3TO IIaICHUC HaprDKCHI/HI TAKXE
yMeHbIIUTCS BABoe. OIHAKO Takoe pelIeHHe CBs3aHO ¢ OONbIIMMH paboTaMu U
MaTepHalbHBIMU PACXOJIaMHU.

Ha puc. 6 mpuBeneH COBpeMEHHBIH BapHaHT IOBBINICHUS HANpPsHKEHUST KOHTaKTHOM
cetru 10 6000B, or kotopor mnwutatorcs OIIC ¢ aBurarensiMu MOCTOSIHHOIO TOKa M C
ACMHXPOHHBIMU. B mocienneM ciyyae Mpu HATMYUU aBTOMATHYECKON CHUCTEMBI CTA0OMITH3AIIUU
CKOPOCTH MOKHO €€ TIOJI/IEP’KUBATh B ONPEICTICHHBIX Mpe/ienax 0e3 KaKuX-Tu00 OrpaHuICHU.
B cxeme puc. 6, a mpu OCIAOJCHHH TIOJIS TATOBBIX JBUTATENCH C IEIbI0 TOJJCPIKAHUS

CKOpPOCTH 6YJIYT MCHIATH OIrPaHUYCHUA 110 KOMMYTAlUXU B TATOBBIX ABUTATCIAX IMTOCTOAHHOI'O
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TOKa. B 3TOM BapuaHTe BCEro HABCEro YMEHBIINTCS MaJ€HNE HAIPSKEHHsI B KOHTAKTHOW CeTH
IpY BJBOE MEHBIINX TOKaxX. [ JTaBHOE B 3TOM Cilydae HEOOXOIMMO MEHSTH BECh MOABIIKHOU
COCTaB, YTO CBSI3aHO C OU€Hb OOJIBIIMMU pacxoaaMu U 06beMoM paboT kak B camoM DIIC, Tak

U JEIOo.

110(220) KB

Lo=40(80) km

N —
\‘ PH «A» «H»

28 A 0A"
@) -@—@‘ OBl OB2
1 2 D? — AD AD  AD AD

Ru

YL YY\
OB3 0OB4

3 ¢ LpE—H

Ru

Puc. 6. Cospemennnle cxemvl mpaH3ucmopHo2o pe2yiupoeanus
ckopocmu IIIC ¢ dgucamenamu nOCMOAHHOZ0 MOKA U
ACUHXPOHHBIMU, NUMAIOUWUMCA OM KOHMAKMHOU cemu
no6bILIEHH020 HanpaXiceHus 6 KB

Bropoii myTh COXpaHEHMs CpEIHEH CKOPOCTH, CIIEJOBATEIbHO, HAIPSIKEHUS
KOHTaKTHOM CETH SIBIISICTCS YBEJIHUCHHE BIBOE, TPOE KOJIMYECTBO TATOBBIX MOJCTaHIU# [3, 4].
B »TOM cnyuae, kOHE4YHO, Takke OyAyT OOJIbLIME PacXonbl, HO BECh IMOABMXHOM COCTaB

OCTAHCTCA IMPCIKHUM.
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110(220
#T 22
(]
L=40{80) =
2x3~ 2x3~
= L =10-15 =
é li] -6 (12) -[]I] 4—?—
'y rh
1 L | R Ot | e SO
' /! /i
— s | — '
/ / '
™ | / 5
a —_ ! / Z —
Vo = : / = -
. v/ !
n/ 'y ‘l

L

-+
]
| E
|
<
e
+

6000
|| l
I
(@)
3000
D

A

Puc. 7. Cxembl noOnumku KOHMAKMHOU cemu 6CHOMOZAMETbHBIMU
npeoopazoeamenamu u cxema camozo npeoopazoeamens
Tpernii myTh COXpaHEHMs IPUMEPHO IMTOCTOSIHHOW BETMYMHBI HAITPSKEHUS KOHTAKTHON
cetn 3000B sBusierca cxema puc. 7, a, I/ie KOJUYECTBO OCHOBHBIX TSTOBBIX IMOACTAHIUI
YMEHBIIEHO, PACCTOSHHUE MEXAY HUMM YBEJIMYEHO, IOCTOSHHOE HAINpPSDKEHUE IOACTAHIIUHU
TaKke nossiieHo 10 6000B.
Kak sto BugHo u3 puc. 7, a. tarosas cetb 3500-3800B moanuThIBaeTCss OT MHOTHUX

npyrux npeobpazosateneit HanpspkeHus 6000B wHa 3500-3800B. B sTom ciydae pacctosHuUs
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MEXy TUMH MIpeoOpa3oBaTeasiMu OyIyT MUHUMAIBHBIMU 110 3-4 KM, a MOIIHOCTh KaXJI0TO
U3 HUX OYIeT ONpPEeaeNaThCs UCXOIS U3 MOIIHOCTEH IBYX OCHOBHBIX TSTOBBIX MOJICTAHITHI HA
6000B wu paccrosHust Mexay Hamu. [abaputel 3THX mpeoOpaszoBareneil OyayT
MHUHHUMAaJIbHBIMHU, TTOCKOJIBKY TpaH3ucTopa IGBT paboraroT npu yactorax 15-20 kI'm.
[IpuHnMnuanpHas cxema Takoro npeoOpa3oBaTelis MpuBeeHa Ha puc. 7, 0, KoTopas B
CBOE BpeMsi Obula mpemioxeHa B [5] ogHuM uM3 aBTOpOB 3TOM cTaThu. B 3Toi cxeme Ha
Tpar3ucTopel V1 u V2 mpuiioKeHO BCEro JIMINGL IOJOBHHA HAMPSKCHHS] MUTAHUS, YTO
MOBBIIIAET HAJEKHOCTh CXEMbI. B TakoM ciiy4yae BIOJHE MOXHO IPUMEHUTh TPAH3UCTOP TUIIA

IGBT na 6500, 600A. ITapamienbHO, Kak ©3BECTHO, OHH pa0OTAIOT B JTIOOOM KOJIMYECTBE.

BbIBO/IbI

1. B pabore oOpaiieHO BHHUMaHHWE Ha HEOOOCHOBAHHOE MPEIJIOKEHUE MHOTMX YYEHBIX U
CIIELMAJIMCTOB O MEPEBOJIE Ha BbICOKOE HampsbkeHue 6, 12, 24 kB aeiicrByromue D1IC
MOCTOSIHHOTO TOKa, HE JaBasi ce0e 0T4eTa 0 HEOOXOJUMOCTH B 3TOM CIIy4ae 3aMEHBI BCEX
AJIEKTPOBO30B, JEKTPOINOE30B U JICTIO.

2. B pabore nmpuBeieHbl KOHKPETHBIE IPUMEPHI pacueTa NaJeHUs HaIPSHKEHUS Ha pealbHOU
KOHTAKTHOM CETH NpPH PaA3JIMYHBIX PACCTOSHUAX MEXKIY TATOBBIMU MOACTAHIUSAMU U
HarpysKax.

3. TlpemiokeHa OpWTHHAIBHAS CXeMa MOAMUTKH KOHTAKTHOW CETH ITOCTOSHHOTO TOKa
CHeIMalbHBIMU TpeoOpa3zoBaTensaMu uyepe3 Kaxkzable 3-4 kM. OTH mpeobpazoBaTenu
MOJIy4arOT MUTAHWE OT CYHIECTBYIOLIMX TATOBBIX MOJCTAHUMUMN, IJ€ JIETKO MOJIydYaeTcs
HanpsbkeHue 6000B, KoaM4ecTBO M MOILIHOCTh KOTOPBIX OIPEAENSIETCS] MOIIHOCTBIO U
PaCCTOSTHUSMH MEK]Ty OCHOBHBIMHU TSATOBBIMH MOJICTAHIIUAMH Ha 6 KB.

Brimeykazanasie mpeoOpazoBaTenu MOAACPKUBAIOT HAMPSHKEHUE KOHTAKTHOW CETU B
npenenax 3500-3800B.
Jlureparypa

1. Kapunuaue C.M. J[luHamuka HENIWHEHHBIX CHCTEM TITOBOTO  BJIEKTPONPUBOJA
MOCTOSIHHOTO TOKa. TexHuueckuil yausepcuret, ToOunucu, 2012;

2. Tappo M. Dnektpuueckas Tsra. TpaHCIOpTHOE U3IATEILCTBO, 1959;
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KEJIE3HOJOPOKHOTO TPAHCIOpPTa IIYTEM HCIIOJIB30BAaHMUSI CHCTEMBI IOCTOSHHOTO TOKa

MOBBIIIEHHOTO HANPSKeHUS U HakonuTenen sHepruu. XKypuan «Tpancnopry, 2010;
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4. Mapkun A.H., Camonun A.Il.,, KemuyroB B.I'. CnocoObl ycuiieHHUS TSATOBOTO

3H€KTpOCH36)KeHI/ISI MOCTOAHHOI'O TOKAa NP MHTCHCUBHOM ABUXXCHHUH IMOC310B. I/ISBCCTI/HI,
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8100030 ©9bol gergdGHHeo dmdMms30 99950a9bgrmdols
399396 5 3505dB0O MBbIMOL B 3MbGBHSJH MO
Jugarol dsd30L LiGHsdooBOE00
39M0300obo Lghym, Fo6358009 530m5boen, BoBs (09390,
bbo®@Esdg 0B
M9bomdy
LEo@0s 99036905 »30b03bob 3993H5Mmb5M056MdOL 3oBOOL

d9L5dGOEMB, O3 BY6J30MboMGOL FMTogzo ©Ibol gergdBHHIro ImdIM30
0905003960mds.  65B3969d05, MHMI  yzgws  LoBJsMol  MgmbEHIGHOO  FsMm30l
9353wols s 9ggdBHOMEo  FoGHoM9gdgdol,  2od@sMbIM0sbmds 306306
36330000 Bogmb@od@m Jugeol dsdgols. 2oboboggds Bogmb@od@dm Jugwols
350300 BB9d0W0BsE00L Lbgoalbgs 356M0sbEH9d0.

INCREASE OF CAPABILITY AND CAPACITY OF THE DC ROLLING STOCK BY
STABILIZING THE VOLTAGE OF THE CONTACT NETWORK
Karipidis Sergo, Sharvashidze Avtandil, Chichua Levan,

Skhirtladze Yuza
Abstract

The article is devoted to increasing the throughput and carrying capacity of railways,
where are operated DC rolling stock. It is shown that on all electric locomotives and electric
trains with rheostat speed regulation, the capability is directly proportional to the voltage of the
contact network. Are considered various options for voltage stabilization of the contact

network.
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2953 622.8.8:614.8

U533 BogmM Lo@GMoblidmMEHM LoliGgdol

1Mb930mb60MH7d0L 9539]EH056MdS
056 395330¢00, 60bm fomlisbo, 3sbmbst 9gMHgdsd30¢0
(Lago®mzggaml ¢gdbozmeo MboggdLo@gdo, 3mbidsgsl Ne77, 0175,
000¢0l0, bsgsGMzgEm)

O9BoMdg: Lsdg bogmer bshmsbbdcmamder boldgds «1DE«9639¢93b dmoobegbogergbol

dobg3000 39960 Iabsbergmbol 305m6GwIc ©5 bsRGb 355OF0CIBSb.
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d3bogmms 3o IBolsl  8eadMsz0  J9dsagbermdobsmzol  oggbocr
UsOs®IGH 36353303900 Fsbodsernt  ©s35b  9bGb39cmymnl.  bdsdosdo
b33 bsgtren bsh@sbb3amher bolbhgdol 565¢robols Ggogsso d9d-ds390-9c0s dobo
IR0 39659300600980L bHopemgmnolb @mboldogdgbo, Geadoerbsg bsgedzarso
bsd®36b32H2 3Geapgliols Os030b bszo0b980 sgom. bsdg bsz60 bsdEsbbdmeHe
bobdgdol Gsmmz0L bb3sosbbzs dowgmdidobs s dgbgoryen98900b 565¢70bopsb
350806569, 396 8096 Bs0rys¢r089829¢0s 02b60lidogdsoms 3203¢v9dbo, Gmbgcrog
b33 bsgter boh®s6b3m6Hr bobhgdol 53296550060059080L 9%39990560280L 59500¢n9830,
3 B0 350sg3560L Os7b00s¢r it 30000300655 bs 5 Fadbsbwye980L Fsser bsGobbl
G OO639YR0.

1533960 Lo@yzgdo: dmdbobMgdol  bsMobbo; 3mIgmOE0; IMmEIWwo; BosJG™EOO;
99%393GMIOMBS; LyJosgm GGMBL3MOE0; LETRBIZOM EGHGIBL3MOEH0; LolEgDs.

38



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

dgbsgogro

LodBOgOM  BoBMIBL3MOEGHM  LolEgds MHOMB3gymal  Lbgssbbgs  Lsbol
9mdGs30 99050906 mdom  dmbobergmdols 9mmbm3zbgdol  ©s3d5gMmBOgdL,
L50d9gM, bsMOLbosbo, MIGMOEGHMWO s OMNMWO F5OY3560L  BodMsEgdo.
Fowsggd8o dgHozc05 JoMHOMOIEO MM YbMdol gosg35bs bgds dMboiodswrmemo
33¢)MOMLGd0mM O 30650096 LogEMIMBOM BodyHogtm EGHEMmbL3MOEHOL 3mdomdols
b56M39D9d0  s0Lobgds Jmgero  AmbobEgMmdol  0bGHYMHgLgdBY, O3  YIMYMBOMS©
9gJ09gdl  dgbogmms  4obfymdsbg o FOMIOL  5JBH03MOIBY,  9MEOEIOI0S
93D5360m5 2500594356900l dMALobMgdol Mbgl s 3MIBMEOEL obLY3MIMYdMOo
4m650©gds  309J3qL. 900@™I FoMIMMEGHdDY 3mb3M9E o 0bxgm®mIsgools dowgds,
dolbo 990amd0 3MTs3905 O M3BH0ToIMH0 oMM EHOL TgMBg3s s doliby
33¢MdMLGdOL  MH3MIbMdOL AobLIBWIMS by dmbgl LolEgdwmemo doymdom,
©@maoLE03MM0  3M0b303900L  2odmyqbgdom, MMIAWOl  Loxgmdzgwlbsg  Logbom
L59JL3EMSBHOEOM  3565FgBHEYOOL  33em93d  HoMmBMOYgbl.  Tm3gdMo  sBM396S
090d9gds 399 Yyglb  dmddgo  BOJBHMMGO0L,  Logbom o  93¢™OMLYdOL
BogJLUBEMOBOEOM  3965FgBHMJOOL  BoMM300. SO FJOMPMEMPO0L  SOBYOMDS
15O gdsl  My3399L  O35A0bM™  LEFPBI3OM  LoBHMBL3MOEGHM  LoliEgdsDy
99900 R5gBHMM9d0, 393056456008mm 3630gG Mo FoMHIMMEHOLIM30L MO
3565893900, 39b3LoBVZOM®m  PMboldogdgdo, OMIWYdOE  Fo3wgbsl bbb
LodBogMM A509Y3569d0L 9539JEH06 BMOI0MYdSBY.

Bg0mm  50bodbmols gom3oeobobgdom,  Lodowsdm  Loog@momLm
950dM3HG0DY BogJu3YSEBSEFOM 35659BHMYOOL LOWOYOOL FOBLEBOZMS s Fomo
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bosGxol 999300905 ©s  Lo@®obL3MmOGHM  3MMm3gbol  9x39dGH05bMdOL  GoBOS
933™dMLgdoL  Logdu3WMoGIEoMm  M30L9dgdoL s  Logbom  3oM5BgGHOJOOL
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629560530 s© 9OH056Y0056 MAOLEH03MO x5F300. 53 LoLEGHIIoL dobsboos
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dolo 25dmyqbgdol LogmdzgaDdy, M3 MYBOHMB39YMRBL LsFRBIZOM A5sY35690BY
3BsbsGRgd0L 60T369cM356 93060905l s 3OIMEgLOL JRJBHOBMBOL TGS

Bo@®obL3MOGHM  3MMmiEgbol 9839JG0bMdsby  Imddgo 9O»N-9MHM0
960036903560  goJBH™M0s  Lsf3s30L  boGxol Looyg, MMIgElbsg dBogzOMs
3900594356900l 1300000090 gdOL 3o 3Ms30sdo Imobogg 3mBoEos M3eg0s.
5303™Md  LoGHMobl3mOHGHM  3m33s60500 530w gdg0s  obgmo  ©mbolidogdgdols
509853905 5 b6gM35, OMIWgdog MHOMBIgwymagb dobodswrmEmo Lsfigeg0l
boGOrxom dgHogcmms dmdlobwmgdol oo boGolbbb.
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99539dB0bMds,  93MgmM3g  IBogmmMbo3oadol  FoOm3zol  Logombgdo o
LGOI ME0s  FMLBOYds, MHMI  LodaHogcmm  2500yz56900L  9i39JE05bMds
dooefigzs  Lodowodm  BoMmIOrMBHgdbg  93BHMOIMLGdOL  dMdomdols  dsBz9b9gdqdols
(80296530 Lodsm LoBJs6Y, L3930l batrx 0, obgMgdgdol 379MNMO MoMEYbMds
Ubgs) M3GH0d0Bs300L  qBom. Qo0M3w0bs, MMA  LsTRHBIZOM  BoB®IBLIMOEHM
LoLEBHYIOL 356539 BHMYPOBY O 93wYBIL SBEYBL: FoMIMMBHOL LogyMdg; MY-0sdols
OM, OMIGEoa LsGMBLIMOGHM Bs350qd0L 10d33M039LMbss 393806 9dENO;
93%53601b53500900L LOWOWYJOO S Y3BYIMYIOIBOL M>MPI6MDJdO.

90m-90m0 36033690 ™m3560 35659905 49BxM939d0lL 30 MHOMEIbMdS
(90 300MmIgBHOHDg  dmbyero  gohgMgdgdo), MHMIGELSE OO  393egbs g3l
BodaHo3Mm  LoGMobldmOEGHMm  LobGgdol  gwmbjgombodmgdols 99899GH05bmdols
BO6390LoYM B, 306506  29BgMH9dBOL 39O MoMEIBMBOL FoBO®S 0fj393L
15H3930L botrxols 2oBMHPIL. IMm3wg FsMIOWMEJOOL OML  2sbgMdgdol 3McEO
50bMds  ®0mJdol MmOTsGdS S gl 90 SLEHIMYOL B39bL Boge Bgdmom
Bondzedols LoLHimGgl, GMI 2sbgMgdgdol 3MMOO MHoMEIbMBOL HBOHEILMD 9P,
0DMHY0s  533HMIMLOL  dMIMHIMIOL Mg:10ddo  ,,059305-09bgegdol* BsBol oo,
HMAolm30Ls3 IFIBILOIMYIJW0s FMIM>MBOL LoBJsMOL Fqd306M9ds s L3530
bobxol dmdsBgds. B3gbL dog® Bomgdeo d9wgaol  Logmdzgandg dga30deros
535533650, MHMA L3930 badX oL LOWOIHY MO0 FoJBHMMO SHIBL FowTHY39EG)
B9393wgbol:  FoMIOMGHOL  Loa®dg @s  dBIMOgOoL  3MIME0O  BOM©YbMdL.
©59(%30390)05, MMI Joenogol BogdudeysEs30M 3060HMdYdT0 L3530l LETSOTIMYEH M
B®3g00L  ©oYgbsl  LoxgMdzws©  v0bodbmwo  356sdgBHHgd0  Mbs  sgEMU.
50bodbmro  IgBo 3608369 mzsb0s  LodRbogmm  Lo@®MmIBLEMOEGM  LolEgdol
53bJd30Mmb0M3d0L  9539dBH06MdOL M HBOMBZglogmRs©, 306506  33390M0©
9306905 LsGHMIBLEMOEHM boGrxgdO.

33365
5960350, B3G90 5bse0Bo 230P39690L, MMA LsdaBogzmM LoGHMIBL3MMEHM

LoLBHYIOL  989dBH06 BM6J30MboMGIIBY 493Gl sbEIBL  FoJBHMOMs OO
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o0mEabmds,  MMIgwms  oduodow Mo om35¢olobgds MBOHWB39ygmRl
dbobgMmdol MLIRODHM, bo®olb0D s WM 45sY35B5L.

©5gb0wo0s,  MHMI  LEFRBIZOM  LOGHMBL3MOEGM  LobEgdol  9x89dE0sbo
53bgd30Mmb0Gds  ©FM30YdIOL  LoBMsbldmmEGHMm  3MHmaEglbol  35B396909d%bg
(0d65md0L LoRdo®g, Lo(3o30L boGxo, 4oBgMYOgdOL 3MMMO MromEabmds s Lbgs),
MOMIgwmd  LOWO0WIYJIO0  ITMIOWIOMEOS 3063093 LygJL3ESEHIEOM
306Md70DY. 530EHM™I 530009090 gL YSESE0M BoB39690gdOL S FMIMOMdOL
695700900L (3390 905Md0L  Fg3bogPo  2odm33wg3s,  MHMIOL  OMLYG,
39035¢0Ljobgdmwo  Mbs 0dbgl  IgHs3Mb5350gd0lL  LoOYgdol  Tgeygmds,
GamOE 35MIOMBHIO0L BHo3ol, 1939 OMOLS s 330008 EYgdoL dobgz00,
UBYBMBMOM™BS, 30ToGHOO 30MHMBYO0, TMIMd30 F9dsYIbEMds s Bb3s, o3
39653000390 oMM E OB 39BxM9d900L M5MIBMBOL FobLoB3GMLL, dd60dbgdols
39659358 o FoMM30L FgOMYOIOL 58MmYgbgdsls. 5369039 Fobvmzsoliiobgdgwros
d653900L  3mBLEGMM30wo  M930L90MYOgd0 s JJUBEIOEBHOEO0L OML FsO
9x9domdoll  ©97009%0, o3 MBOWB3gWYMRL  Lsog@MIMdowm  BHEMBL3IMOEHOL
15039393MbMToNOHMdOLs o 930MAoMM0  MLoROMbMYdOL 55 gdols
3033w9dbmeo dgmmEgdol 99Jabsb.

50396005, OMI LodaHogmm 450Y3z9693bg  dmmbM3zbogdol 2sbMoL
d900mbgg35do,  dqLsdsToL  39d60396-FgdbmErmaommo s  mGOYIBOBI30MEo
0Mbolidogdgdol 33539005 S MJoE0HBYdOm, gLodEgdgs BoGMIBL3MOEHM
M396530900L  35BbM®E09Wwgdolsl  ImEagbsms  bsbaMdmogmdol 20 %-0g
399306905, ImALobMgdol bo®olboLs s K 98MO 9R9JEH0BMBOL SFoMengds.

259myggbgdo o@EgMsGMS:

1. O.GELASHVILI, P. BEZHANISHVILI - MODES OF VEHICLES TRAFFIC CONDITION
AND FUELEFFECTIVENESS. INTERNATIONAL SCIENTIFICJOURNAL ”PROBLEMS OF
MECHANICS”, TBILISI, Ne1(46), 2012.
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2. O.GELASHVILI, P.BEZHANISHVILI - Calculation of city routes fuel consumpion
according to bus traffic conditions. INTERNATIONAL SCIENTIFICJOURNAL "PROBLEMS OF
MECHANICS”, TBILISI, Ne4(49), 2012.

3. Gelashvili O., Butkhuzi N. - Effective functioning of container transport logistic
system//Transactions of International Scientific-Technical Conference “New Technologies
in Modern Industry”, Thilisi, 2010, pp. 262-264.

4. O. GELASHVILI, M.ZURIKASHVILI, G.TABATADZE - TECHNOLOGICAL BAZICS OF
LOGISTIC OPERATIONS EXECUTION. VIII NTERNATIONAL CONFERENCE TRANSPORT
PROBLEMS, POLAND, KATOWICE, 2015. P.G.140-143.

5. O. GELASHVILI, O. BICHIASHVILI, G. TABATADZE - BASIC PRINCIPLES OF
PLANNING TRANSPORTATION PROCESS TECHNOLOGIES. "PROBLEMS OF MECHANICS”,
SPECIAL ISSUE INTERNATIONAL CONFERENCE ,,MECHANICS-2014”, TBILISI, Ne2(55), 2014.
P.G.151-155.

6. O. GELASHVILI, G. TSERTSVADZE, N. BUTKHUZI - LOGISTIC SYSTEM OF
TRANSPORT COMPANIES FINANCIAL FLOWS MANAGEMENT. INTERNATIONAL
SCIENTIFICJOURNAL "PROBLEMS OF MECHANICS”, TBILISI, Ne1(42), 2011.

IOPPEKTUBHOCTDb PABOTBI CUCTEMbI HACCAKHUPCKOI'O
TPAHCIIOPTA
Orap I'estamuBuoin, Huno Hunocanu, Manyuap MepedamBuin

Pe3rome

Cucrema mnaccaXMpCKUX TI€peBO30K obOecrieunBaeT KoMpopTHoe u Oe3omacHoe
nepeMeIeHre HacelleHUs] CTPaHbl B COOTBETCTBHM cO crnpocoM. Ero sddextuBHOE
(YHKIIMOHUPOBAHUE BO3MOKHO OJiarofapsi ONTHMAaIbHOMY BOBJICUEHHUIO KaXI0TO 3JIEMEHTa
TPAHCHOPTHOTO IpoIecca, YTO 00ECNeUnBaeT CHMKEHNE TPAHCIOPTHBIX pacxonoB. Cienyer
YUUTBIBaTh, 4TO 3P(HEKTUBHOCTH (QYHKIIMOHUPOBAHUS ACCAKUPCKOM TPaHCIIOPTHOM CHCTEMBI
JOJDKHA 00ecreunBaTh HE TOJBKO COKpAIIeHHE pPacXoio0B, HO W BBICOKYIO KYIBTYpY,
0€30I1aCHOCTh, COXPAHHOCTh, COKpAILEHHE BPEMEHU MEPEBO30KS MacCaXKMpPOB. ITO MOXKET

OBITH AOCTHUTHYTO C IOMOIIBIO PAIIMOHAJIBHOI'O UCIIOJIb30BAHUA NMPHUHIUIIOB JIOTUCTHKU, YTO
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o0ecrieunBaeT MaKCHMAJIBHOE COOJIOJEHHE YCTAaHOBJIEHHBIX MAapIIPYTHBIX TpaduKoB
HOJBMKHOTO COCTaBa IpU IEPEeBO3KE IACCaXKUPOB. B craThe NpoBeneH aHAIM3 CHCTEMBI
MAaCCAXHUPCKUX TEPEBO30K C LENbI0 MOBBIMEHHUS 3(deKTuBHOCTH ee (YyHKIMOHHPOBAHUS,
OCHOBaHHOI1 Ha Tpoleccax yrnpasieHus: TpaHcnopToM. OCHOBBIBAsCh Ha aHAN3E Pa3INYHBIX
HOIXO/I0B M B3TJISI0B HA CHCTEMY HACCaKUPCKUX TIEPEBO30K, MBI Pa3padOoTalll KOMILJIEKC Mep
JUIs  TIOBBIICHHUS S(PPEKTUBHOCTH CHUCTEMBl MACCAKUPCKUX TMEPEBO30K, OOecredeHus

MaKCUMaJIbHOTI'O KOOM(I)OpTa MaCCAKUPCKUX MEPCBO30K U BLICOKOT'O KAYCCTBA O6C.Hy)KI/IBaHI/ISI.

EFFICIENCY OF THE PASSENGER TRANSPORT SYSTEM OPERATION

Otar Gelashvili, Nino Tsilosani, Manuchar Merebashvili

Abstract

The passenger transport system ensures comfortable and safe movement of the
population in the country in accordance with the demand. Its effective functioning is possible
due to the optimal involvement of each element of the transport process, which ensures a
reduction in transport costs. It should be borne in mind that the efficiency of the passenger
transport system should ensure not only cost reduction, but also high culture, security, safety,
and shorter passenger transportation time. This can be achieved through the rational use of the
principles of logistics, which ensures maximum compliance with the established route
schedules of rolling stock for the conveyance of passengers. In the article are analyzed the
system of passenger traffic in order to improve the efficiency of its operation, based on
transport management processes. Based on the analysis of various approaches and views on
the passenger transportation system, we have developed a set of measures to improve the
efficiency of the passenger transportation system, ensure maximum comfort of passenger

transportation and high quality service.

46



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

mo3 625;30
L@ ®5bL3mMEHM Lobigdol 399dsmdol 9399GHO™mdols
31399900 JoMmver s MEbmMo bsdgsboghm

0o gMs@GMMsd0
6035 5003908300, 53530 3M3@5330¢00
(LsdsBronggerml BdbogmBo MBoggOlodgdo, 0175, 3mbeegsl J. Ne77,
03000, bsgoMmnggem)

O9bomdg:  Lsh@sbb3rBH  bsdrpsengbgbo e bBHobagcrymgb 932602803796,
ba0seno®o @s 3¢0d03900 bsbosool bbzssbbzs bsgmoe bsbyerdhoamgdmoz0
30569080l 3503pY39HsL 3563000560980l 0565090039 9H53Yg obobo spywogdosb
sboer s dmeyermobgcr s0035698L, Gsg dbod369cmm3650 OBl Lsdgra@bgm
99692099690l bodpsgogdl. bsgstoz9¢crml dgryderos bsdGsblbsmeher bolbdgdydob
230G 9Jb0 856300545985, Bsbsi Gobo 3gm3creroo 960 dgdse908s 3563306028981.
38 Jdobbol dobs@hgzs s29600989¢05 Usgs®m39¢crmb bs®sbb3ma®er gq0md98ob
IRNTH0S60280L  5050¢m985. 39036 35ImI0bs®g  bsobdgtgbms ey Heageato
doog 89805 bs8g3609002 crodg@sd1trsd0 bsdsbb3caeHer bggd26ob 93999056080k
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dgLogoeo

dmm §egddo Lodo®ogermd 9609369m3bo 49935 YYOHMOIGOHDHMDS
936 3538060056.

LodoOmgeml  29MmaMex0Mwo  9gosMgmds  fobsdoMmdss  dobo
30303900 S 93MmbMmT03MM0 39630MGBOLIMZOL, MO 58 BHIMOEBHMOH0SDY
390b ©dm3glio ybo 93MM35L5 @S YHOSL FmEOU.

069360305 LoasMgm 93mbmIozmMo  353006MHgd0L  LEOWYMES, YMm3gEo
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PROBLEMS OF EFFICIENCY OF TRANSPORT SYSTEM OPERATION
IN GEORGIAN AND FOREIGN SCIENTIFIC LITERATURE
Nika Abdushelisvili, Akaki Muradashvili

Abstract
Transportation means provide solutions to various common state objectives of economic,
social and political nature in the modern stage of development and they encounter new and
unexpected tasks, which significantly complicate the management situations. Georgia can take
advantage of the transport systems, which is due to its geopolitical location. In order to achieve
this goal, it is necessary to increase efficiency of Georgian transport firms. Therefore, it is

interesting to see how the approaches of the transport sector are increasing in the scientific
literature.

IIpo6aembl 3¢ppeKTHBHOCTH PA0GOTHI TPAHCIIOPTHOM CHCTEMBbI B IPY3HMHCKOM H
3apy0exkHO HAYYHOI JIuTepaTrype
Huka AOpgymennmBuin, Akaku MypagamBuiu
Pe3rome
TpancnopTHbIE CpeACTBa MO3BOJISIIOT PEIIaTh Pa3IMYHBIE OOIIETOCY/IapCTBEHHBIC
3ala4yi 5 KOHOMHWYCCKOI'0, COMUAJIBHOTO U MOJIUTUYCCKOI'O XapaKTepa Ha COBPEMCHHOM 3Tallc
Pa3BUTHA, OHU CTAJIKUBAIOTCSA C HOBBIMU U HCOKUJAHHBIMU 3ala4aMH, KOTOPBIC CYIICCTBCHHO
YCIIOXHAT CUTyallun XO3STMCTBOBAHMS. prSI/ISI MOXKET BOCIIOJB30BATHCA TPAaHCIIOPTHBIMU
CHCTEMaMM, 4TO CBA3aHO C €€ I'CONOJIUTHYCCKUM ITOJIOKECHUCM. 21.]'[5{ JOCTHIXXCHUA JTOM neian
HE00XO0/IMMO MOBBICUTH APPEKTUBHOCTD IPY3MHCKUX TPAHCIOPTHHIX pupm. Mcxons uz atoro
HHTCPCCHO KaKHC IMOAXOAblI CYHICCTBYIOT B Haqu0171 JIUTCpaTypeC i1 TMMOBBIIICHUA

3P hEeKTUBHOCTH TPAHCIIOPTHOTO CEKTOPA.
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ANALYSIS OF DIRECTIONS OF IMPROVEMENT OF GEORGIA
TRANSPORT SYSTEM
Nika Abdushelishvili
Abstract
The transport and logistics sector of Georgia includes marine, rail, road and air systems
that have the appropriate loading of Georgia as a potential transit country. Besides geo-
strategically and internationally important oil pipelines, two major pipelines are located in
Georgia: North-South and Baku-Thilisi-Erzurum gas pipelines. The North-South main gas

pipeline was built in the second half of the 20th century and it transports Russian gas to Georgia

and Armenia.

AHAJIW3 HAITPABJIEHUH YJIYUIIEHUA TPAHCIIOPTHOM
CUCTEMBI I'PY3UHU
Huka A0aymeMmBuIN
Pesrome

TpaHCTIOPTHO-TOIUCTUYECKUI CEKTOP BKIIIOYAET B ce0sl MOPCKUE, KENE3HOI0POKHBIE,
aBTOMOOMJIbHBIE MJIM BO3JyIIHBIE CUCTEMBI, KOTOPbIE UIMEIOT COOTBETCTBYIOIIYIO HAarpy3Ky, B
npeacTaBieHny [ py3un B KauecTBe MOTEHIMAIA TPaH3UTHOM cTpanbl. Ha Teppuropun ['py3uun
KpOME T'€0-3KOHOMHYECKH CTPaTerMY4eCKOro W HMEIOUIEr0 MEXKIyHAapOJHOE 3HA4YCHHE
He(TernpoBo/Ia, PacHojaralTcs ABa HanboIee BaXKHBIX Ta30MpoBo/Ia: razonposoas Ceep-tOr
u baky-Tounucu-2p3ypym. MaructpanbHsiii razonposoj Cesep-HOr 6bu1 mocTpoeH Bo BTopoi

nosioBuHe 20-ro B€Ka U TPAaHCHOPTUPYET POCCUMCKNMN ra3 B [ py3uio 1 ApMEHUIO.
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OCOBEHHOCTH OIPEJIEJTEHUS HATNIPSIDKEHUSI HA TJIABHOM IIJIOIIA 1N
3EMJITHHOT'O IIOJIOTHA Y3KOKOJIEMHOM KEJE3HOM JOPOT'H
Hyr3ap Pypya, Mopuc Mesua

Pesrome

B crarbe paccMaTpuBaroTCsi 0COOEHHOCTH OIPEIENCHHsI HAIPsDKEHMs Ha TJIaBHOM
IUIONIAIA Y3KOKOJICMHOM JKEJIE3HOM NOPOTH. AHAJIM3UPYETCs, YTO B CIy4ae OTHOCUTEIBHO
HU3KHX CKOpPOCTEHl Ha Y3KOKOJEHHBIX >KEJE3HbIX J0porax Ha HECYIIyl CIOCOOHOCTh
3€MJISTHOTO TI0JIOTHA OKAa3bIBACT BIIMSIHUE HE 4YacTOTa JBM)KCHMS, a 3HAYCHHE aMILIUTYJbI
KosiebaHuil rpyHTa M Bpemst ero JeiictBusa. IlpeanoxkeHa aBymepHas cxema BIMSHUA
JIBYXOCHOM TEJIEKKH Ha IJIaBHYIO IUIOIIAb 3€MJITHOTO IIOJIOTHA PENIbCa, B ClIydae MO0JIOCOBOM
U TpPEYrojabHOW Harpy3ku. JlaHel ¢GopMyinbl aJid ONpeAescHUs 3HAuYEHUN HaIlpsDKEHUH,
[IEPENABAEMBIX HA TJIABHYIO IUIOIIAJAb JKEJIE3HOAOPOKHOIO II0JOTHA, YYUTBHIBAIOILETO
BO3/IeHCTBHE BCeX oceil pacueTHoro noe3a. [logcunrana Hanbob1Iast BEPOSTHOCTD AABICHUS
KaX/10} IIaJibl, ONpEeAeICHHOTO CXEMOW pacuera, Ha 0ayulacT B pacy€THOM MOJPEIbCOBOM

CEUYCHHH, C YIETOM PEITHCOBOTO OCHOBAHMS M 3HaYeHUH Kod(huireHTa :xECTKOCTH pebca.

PECULIARITIES OF DETERMINING THE VOLTAGE IN THE MAIN
SQUARE OF THE NARROW-GAUGE RAILWAY SUBGRADE
Nugzar Rurua, Moric Melia
Abstract
In the article are considered the peculiarities of voltage determination on the main square
of the narrow-gauge railway subgrade. It is analyzed that in case of relatively low velocities on
narrow-gaige railways, on the impact of the subgrade affects not the frequency of the traffic,
but the values of the oscillations amplitude and the time of its action. Two-dimensional bogies
impact scheme is proposed on the main square of the subgrade area of the track, in case of strip
and triangular load. The formulas for determining the values of the voltages transferred to the
main square of the narrow-gauge railway subgrade, are taken into consideration by the impact
of all the axis of the design train. It is calculated that the greatest probability of each sleeper
defined by the design scheme on the ballast, in the section of the sleeper with taking into account

the rail foundation and rail stiffness coefficient.

73



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

53 514.513
Pologmo 3635¢m3Mmmbggdols 35dmbsbzol
2553039900 8900M©Jd0
Bsamgams x535060830¢00, 0395 356585830¢00
(LsgsGoggemls ¢gdbogmeo mBoggloGBO, 3mb@sgsl Ne77, 0175,
000¢0olL0, bsgsGMzgEm)

9BoMdg: bHoh0osdo 3sbboeryemos dmsgsen 31006909800 (8 390069000, 12 390069000,
16 3900b90l) 539606 bgmbgdo. sdeapsbols s8cablbbs  JmfeagBeicros,  Grgeis
339303290 Jgor@om, 36939  3020302939GICP0 36505 Auto CAD-ob
350m9969800. 365%30329¢m0 bg®bo - Gagbsg IH535¢m3:90069@0 J00985 83R0349C0
3890960 s 83920990210 8556350089000 bs31d39¢bg. 300030295901¢m0 bg®Hbo -
O gbog  pobsbpse  3sblbs bmzmoemo  g9m@ol  boool dobywzom, 86956985
Polygon-ols 55399500930 30090 Mdm 0930 Bobosbe (glbogH n 3mbgb.
1533960m  Lodyggdo: IMmsgsemzmombgo  (Polygon),  Lsd3mobgwo, dmbs3zzgmo,
305330310 bgMbo, 3830EgOMwo 3OHMyGmsds Auto CAD.

30330v)GH9OM0  3OHMYM5dg00L  498tmygghgdsd LMoo (335 JoYMas
39m39GHM0Mo  5dm3s6g00L  sFMbLBOLYAT0. gosdsMEGH0Zs @S LGOS’ F9939dbY
6096& 06900 2obod Fom0 255(Y39@3)o.

052658 0639xMgLls Im3wqdMEo 56 046905 Loborolim s9mEsbgdo, MMAwgdos
Lodmogdall 3339996 obLoBOzOM® gboghHo IM35¢ 39bgEId0L 33900l
30583030 3900m 0oL 459mygbgdoo.

303309939MH0D5305d  FgamMoefos 50530560l 3bmg®mgdol  yzqgws LggHmo.
303309)3H9M0L  259mygqbgds  50030LvREgdL Moo FOMIs3H93500  bFMTomgdols
99 gd0LOYSD s Byl »figmdl Mm3EH0Ts MO 35Bvbgdol dmdgdbsdo.

303309 GHgMoL  200mygbgdsd  ©osBJots o gosdsmBH03zs  ggmIdgBHMmoo
59m396900L 53Mblbs, Bog™Msd gb 5 60dBsgL, CMI LEdMWME WI0356MYS 0bFYMYLO 3
5dm 3969000 6553030 SdmbLbolsdo.
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06980 BsbsBMwo M35 3MNPHYIEIIOL s Fomo  339M9d0L  LooOb
39bL5BOZMS LOOPMEGL 56 FoMTMoIBU.

39630bomm 58 5dM 356930l STMBLBOL YMR03MEro FgmMm©O, MHMIolm3zols3
52330600905 9e999639M¥0 39M3xEHM0MEo 3690980 S WMA03M0 SBOM3BgdOL
B560. 9939b9000m 29MF9BHG0IO B0yYMHO0L BoobEIMHgLM M30L9dBL.

39393bmdom {Mgdo Bsbsbmmo falogho 8 3mmbgol, 12 3mmbgool s 16
390bgool  2396M@gd0L  2sbloDBE3mOL  ggmdgB®mo  sdm35bgdL. gl SFMEsbgdo
1585905l 0935 Hobolifo®r Aob63LsBW3OM™M (HMrgdo Bsbobreo IM35¢3mmbgols
3300©0L bOEOW).

M N

O
bsb. 1. Bg353790b900Y9 JgdcafgBogero fergfotiol Gsorgbol swggbs.

pabogto  53532900bgo. 5630bowmom  899©ga0  3Me803Mwo  sdmasbs.
3963L5BOzOMm™m  (Mgdo BsbsBMwo  M3539MbgOl  2396M©OL  BLOWOY.  SZ30VM”
BgdobdogMo dmbszzgmo MN, dobo Mo K H9go@GHowosb 930dsbrmmm doOmmdo.
29003bmdmm 53 JoOHrOMdbY KL = %IMN | 5 89999 dmbs3zgzgomo LO = ML. 35306 MO
9mb5339m0 046905 MN 39600l ddmbg faloge 9635w 3Mmbgdg dgdmfigMoo
POH90om0l Gosomlo (bsb 1). BsGmesg 3obglobwg®mm £LMOK. Gooysb |[MK| = |KL],
AMKL 5600 GHme3396s 005 0500390 ob 960l dsemzmombs LMLK = £KLN = 45°. bggbo
2500HMmIz0L  Mobsbdo IML| = |LO|, 8585bo0s0g AMLO s6H0L  GHMEgg©Es
159399MbYE0 s LMOL = 45°/2, beagoe, LMON = 45° 569 H35c00 MN s60L 6rgfodol
1/8 bsfoero. vy 999m3bsBagm MO Groombol ddmbg §Mmghodl s dobo bgdolidogemo
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0903006 2503HM5300 MN 9mbs33900l GHmen Jmeqdl, 030090 Haloge 8
390bgl (bob. 2).

bsb. 2. figbogro (35 3:900b9¢00.
bogto 12 3790mbigcoo. 5353Mm®  GMery39Ms b3 NMbYO, GOl

3390900 MN 8mbs3390m0L GHmeros. P §90@GH0wbg 3935¢s0mm MN 3mbs3zgmols
356MHmMdo M%) o 4oogbmdmm dsbbg |PO| = |[MN|. Bogdmwwo MO 9mbs3ggmo
096905 MN 23960L ddmbg HglbogH 12 3mmbgBg d9dmfgMHowo {OghoMol Msomlo
(Bsb. 3).

M N

@)

bsb. 3. @6dgA3:900b90 Y9 dgdepgdocero ftighotols Gsorlbol swagbs.
530ob OLBAEZ0(3IOS® 23b3LsBVZOM™ LM ON-0b LooY. ol bs MMowgl 30°.

P §9630mo 06506 96M0L o30egdgwo M,N ©s0 §od@GHowqdosb MN
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9mb5339m0L BHmwo Looggdom. MN = MP = PN = P0O. 5699 P {96@owo s6Gol
AMNO - B9 d99mfig@owo [i6gfocmol 396@Go (bsb. 4).

530(H™d, £MON = > ZMPN = 30°

M N

bsb. 4. fgbogmo mBdgd2900b9c00.
pabogto 16 32900bgo. MN 3nbs3390008 dmo K §9gOEH0w0@sb 530856000m0

35O0Md0 @8 os3bmdmo dsbby KL = % |[MN| 906533900, 530L 9999 dmbs3ggmo
|PL| = |[ML| @5 dmeomb [PO| = |[MP|. 30300900 MO 9mbs339mL, HmIgerog sGol MN
339600l dJmbg FglboghH 16 399mbgby dgdmfigMowo {OHgfomol Moomlbo (bsb. 5).
oGO,

ZMPN = ~ ZMLN = 45°;
LMON = 5 ZMPN =45°/2 367y LMON =>2=
36OmaMsds Auto CAD-8o {igdo Bsbsbmwo, bgdoldogMo N Msmgbmdols
33900900l dJmbg Fqlogmo 6535 39mbgEIO0L 2odmbsHzol LodwsEgdsl 0deg3s.
5dobomgzgol Draw  3sbgerosb 30dobgdm  dMdsbgosls Polygon (3635 3990mbgoo).
00356900l LBHodmbdo Immbmgbsbg (Enter number of sides) dogrmomgdm 2390900l
Lolv®39e MomEIbmMdL - gmdzsm, 8-b. dMIsBgd0L bEModmbdo T9dgao Immbmgbss

(Specify center of Poligon), ®mdgeoi gbgds 335 30mbgol 396E®OL JomomgodsL,

77



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

395@®ob 30609360l 999 b F0g3MPONM® OHMYME I35 3Mbgl 3bsbogm
§690 Bobabeemls (inscribed in circle <I>), oy §6M9%g gdmbabemenls (circus scribed about
circle <c>), dmeml 303990000093m HoEOMLOL BMASL S J0300gdm LalEMzge FGMgdo
BB 96 HH5bg 99mbobmen IMsg0e3mmbgoL (B39bL d98mbggzedo 8 3mbgb)
(Bsb. 5).

M N

0
bsb. 5. 0993b0933902b90 B F9dmpgmoero ftghokbol Gswporbol soagbs.
08 99dmbgzgzsdo 30 0¥ M35 3MMbgL 3bsBsgm [obslifo® dm3gdmero
3396 ©0L dobgz0m dMAsbgds Poligon-ol godmdsbgdol 9999y, dmmbmgbs®yg (Poligon
Enter number of Sides) - d03momgdm 439MHIOOL M5MEIBbMBSL, 9999 IMmbM3bs®y
(Specify center of Poligon or [Edge]) 0mgbodbsgm m3zost Edge, sdob 89999
dmombmgbsbg  (Specify First endpoint of edge) dogmmomgdom  IH35¢ 3mbgEOL

M K N

W

bsb. 6. fgbogio 099389 370°b9000.
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2390©0L  LSfgol FodGHowDg s TmmbmgbsBy (Specify second endpoint of edge)
903Mm0mMGOm  IM35(3MMbgol  339MH@ol  IgmEg  FgOEGoWwDby b 306306
3MD0MYP®  IM535¢3MMBIOL  339MOL BMIsL. 500 FMSZoW 3MMbgEOL 5390

QILOMEOME0s (Bob. 6).

359mg9g690ve0 oG MSEHOS:
1. C.H. Oaexnnk, 10.B. Hecrepenko, M. K. Iloranc — CrpaHHble 3aHUMAaTEJbHbIE
3agaun; M. ,,Hayka’’ 1983r;

2. https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-

9241 /pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351ch45d

I'padpuyeckne MeToabl BbIYePYUBAHHUS IPABHJIBHBIX MHOTOYTOJIbHUKOB
Haresa {xaBaxumsuiu, Tea bapamamsuian
Pesrome

B crarbe paccMaTpuBaioOTCA CIOCOOBI IIOCTPOEHUS IPAaBUJIBHBIX MHOTOYTOJIBHUKOB
(BOCBMUYTOIBHUKA, [BEHAAIATUYTOIbHUKA, LIECTHAAIATUYTOJIbHUKA). Pemenue 3amauu

IIpeiIOXKeHO KakK rpaduyecKuM MeTOAOM, TaK U C IIOMOIIbI0O KOMIIBIOTEPHOM IIPOTpaMMBI
Auto CAD. TI'paduueckuii MeToq — KOI/Ia MHOTOYTOJBHHKH CTPOSITCS C ITOMOIIBIO
rpauyeckrux NOCTPOEHUH U Ha OCHOBE TeoMeTprudeckux pemeHuil. KomnbroTepHslil MmeToa —
C TIOMOIIHO KommbloTepHOoU mporpammbl Auto CAD, ¢ ucnonb3oBanueM koMansl Polygon

IIOJIy4aeM NPABWIBHBIA N - YTOJBHUK C 3apaHee 3aJaHHON CTOPOHOM.

Graphical methods for regular polygons drawing
Natela Javakhishvili, Tea Baramashvili
Abstract
In the article are considered the ways of constructing polygons (octagon, dodecagon,
hexagon). The solution of the task is provided as a graphical method, as well as the computer
program using AutoCAD. Graphical method - when a polygon is obtained on the basis of
graphical calculations and geometric calculation. Computer method - when due the predefined
dimension of side is determined, the order is through Polygon and we obtain a decent fixed

angle in the circle.
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53 514.513
bmMs00ol 399m@obs AutoCAD -obs gsogwdo, dobo
351593500905 S 89930 359mygbgdols 8sg5¢0mgdo
w05 Jolodzoo, 6obm 603358300
(LsgsGoggemls ¢gdbogmeo mBoggloGBO, 3mb@sgsl Ne77, 0175,
000¢0olL0, bsgsGMzgEm)

69BoMdg: Uhsh0s90 ,,bry3000b d9derhsbs AUtOCAD -ob gsoendo, dolio dsbdhsdogds
@5 J90ogmdo 3502996980L F5835¢7000980% - 356boereemos s809body dgormo,
H299¢70 U3sTJ15¢1985L 8350¢n93L bb3sosbbzs as0emoom (Gsgseroomsq: Word, Paint,
Inventor, AutoCAD @s Ub3s) ©s0sbb0309829¢cn0 beytsomo sb bsbsbo 85030996000
AutoCAD - do Jr9dsmbobsl os drmgz5sb00bm00 Gobo dsbidhsdo®gds.

153356dm Bo@yzgdo: AutoCAD, g3sowo, LMsmo, babsHo, JoLTEHd0MYdS.

AutoCAD-8o  83smd0lsl  bdoMo  2330M9ds  bbgoobbgs  gsowom
(Bopdoeomaqo: Word, Paint, Inventor, AutoCAD o bbgs) @s3sblimg®gdryeo bvydomol
36 BobsBoL 259myqbgds. AUtOCAD -U Lsdw9oe0gds 5943l d90moBobml Lyydsmo Lbgs
3350056 5 IMsbobml dolio FolTEHd0MGds. s8olsmzoL g3oMBg3m Insert —»Raster
Image Reference (bsb. 1), bomegrm DWG gsowoom ©odsblbmgMgdmeo bobsbol
399m@obs dgladergdgaros Insert —» DWG Reference (bob. 2) s aoblboew g3sbxs®sdo
(Bsb. 3) 306h9g3m LElMZg LS 56 Bobsbl — Open, gooblbgds 9090 BobKX G
(Bob. 4) = ,,0K” 36m300 39056bTGO00 S 3POMIOM LIMSPOL SHOIPIISMGNISL
B30bL BobsBHYBY, o3 Tgodwgds dJmbEgl MIMOwMmE ool FomEbgbs  3BM3BY
503539000, 96 LMool domEbgbs Jggs 3mobol FaMGHowol 3mmOEObsdgdol
domomgdom (bob. 5, 50).
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27200 o [y 0 ) e 033D Modeling
ile iew | Insert | Formal ol
[ Solid Surface Q"'] P e ——
| @ ¢ | B2 DWG Reference... b s dyradas ol
. % By DWFUnden | O bty e
; ndeday.. = & || b Btuse 7 Smood s L
Extrude L Smooth E‘!’ Y s B DGN Unduviay... Al &
v Object DGN Underlay... N PDF Undertay s

. PDF Underlay...

Vodeling ~ \ MesH Pomt Clowud Reference

Eg Point Cloud Reference... Ravter knage Seferonce
Jrawingl.dwg ‘ [e] RasterImage Reference... 5 Held
T — T S————— -
bsb. 1 bsb. 2

=t

Pum (wtam (5.8 it e

bsb. 3 bsb. 4

domqdo 9990  b5B39bgd0s  BobsBBg  S5p.  LYGsMOL  FgImESbs
d9L5dgdYE0s 50939 LOLYIMZ9W0 MdOYIEOL O3M30Mgdom s 9999y AutoCAD
-0 850 do Bsslidoom (Jombol Jox39gbs 36m3%g wsf3939d0m Clipboard — Peist (bsb. 6)
o6 Ctrl+V.

1 o 1417 (BT

bsb. 5 5 bsb. 58 bsb. 5 g
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89530005 ggdHOMbY  EM3NIIBA,
0539W0mo@  B3PILBEGHM™ B30l boffoenls
A9093M0®  BLYOSMO 33053 Mol PrtScr
36m30l VY Py NGy eleTe)) Qo 3900093
B90mo0bodbmwo  dgmmeom 89303 bmm
AutoCAD  -ob  gsowdo.  bgdoldogo

9900 M0m d9¢obogro LBHs0moLbm30L

b6sb. 6

LolOZgE0dS 3d934dbsom dolomzol
3963036000 B9bs s Lobgws sLg3g LMo b MRO™ JMB3IOgGHMwo Lsbgwo
©535Md35m. 099 LBomo  453m36005 03oLomzol, GMI  dsdmzogygbmo  dolo
13m0 s §937§06s50) sbogro bsbsbo AutoCAD-8o, 35306 99a30d¢0s bLIMSMOL B9bs
3939MBIOMWM®, MYMS 390 9030d3500 oDy  TGIMEoMgdMwo  md0gJ@9gdo,
530LYM30L 396900 BsbK M0 LYHSMOL Bgbols Layer Transparenci 453%sGmo 70 s6
90 -0¢0g (b9b. 7).

Current layer: 0 Search forlayer G

=
-

RS ) B X &7
£& Filters K[ 5. Name 0. Fre.. L. Color Linetype Linewei.. Trans.. PlotS.. P.. M. Description
Bg All 4 0 @ D: o g w.. Centinu.. —— Defa.. 0 Color7 & B

E% All Used Layers = Lofemo Q@ D: o' [] w.. Continu.. — Defa... 70 Color7 &
w Layer Transparency @

% Transparency value {0-50):

[ =

z @ -

4

E [ ok ][ cancd |[ Hep |

=

o

=9 \

| [ Invert filter ||« T b

3

=2

All: 2 layers displayed of 2 total layers

bsb. 7

36OmyMsds  AutoCAD  gob3momgboos  BobsBolls oo  LobmuGom
d9LEOMEGOOLIMZ0L S JOMOMIPIE MB0GJEHOL 53905 bgds Bod Mo Dmdgddo.
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9.0. LYAVBIBHOM GFodBHmEo (scale factor) Gmeros gOMOL. sdoBHmd dgdm@sbowo
309430 (LYYOSMO, O35, BobsIDO) 9930WgdEsE MBS BM30Y3z56Mo LELMZgE
95193H50d0. ) bsbsBo dgamEHsbowos DWG 850e0sb, 35806 ds1d@sd0lb domomgds
399m@5bolsl 9godegds (bsb. 3 s bob. 40) Tglisdsdol Bobxs®sdo.

30l 3535 0mBY 29630bowmm LMomol FoldEHeddo dmygzsbs. Lo3dsM0OLOS
303MID ©9935D9 (LYOsNDY) odMbILYWO Md0YJBHOB JOHP-gOHMOL Moo
By, 9300P0Mmm 3MAs6gds Scale (bsb. 8), dm3zbodbmm ™dogd@Ho (dgdm@Gsbowro
bm@omo) — Enter, 30300mMm0 bodsbdm FgOHEowo s s300Bomom Referens (bob. 9),
dogmmommom B396m30L 36MdoEo Mmd0gdEol LogMdg LYYMSMNDBY, Imbs3zzgmol Lsfyolio
@5 dmem 9hEomgdol B39bgdom ©@s 8909y 3e9309¢Mom  89309356mo 50
9mb53390L 659300 BMIs oEr0dgBHM9gddo (56 03 BmIol gHmgmEdo GMIgeros
0530005639 93943V 90Bgm0) Bob. 105 s bob. 10d. sbews 9339 M35 (LB bY)
5OB9dME0 Y39ws m309dGH0L Brmds GgqLlsdsdgds bo@Ga® Bmdsl.

el Inset  Annctate  Layout Paramebric  View  Manage O
—
= a0, 1 s Mon C) Rotate - T
// N ”\:) 'f{- | to» Move () Rotste m _f_
g - - ~
53 a. (& 3 Cooy M Mimor £ Filiet o
ne yine Cirde A 3
: — Mo ; om &
- O\weao [Glscle] SBamy - &
1)

Specify scale factor or [Copy/Reference]: R
W, E' SCALE Specify reference length <1.8888>:

bsb. 105

Specify reference length <1.8888>: Specify second point:

MO, E' SCALE Specify new length or [Points] <1.0008:>:

bsb. 108
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50b0dbmeo dgommo Jgodegds 2sdmz094gbmo dofioll 65339mBg F9bmdol
5LYYJRTMYOOE,  OOVIo  BMOIoL  Bodsbdoboddgbgderm  gGswol 3D
3990bsbMEgdoll BoloMgds®, 3390 Jgbmdgdol MgliEs3MHEO00LMZ0L @S FMOZ5O
bbge.
399myg9690mmo oG M@ MMs:

1. g Bo®sodgowro, B. Bubsdy. ,30m330mBg6m@o bsobgobHm aMsc303s AutoCAD 2013%,
©53b3sMg LobgEddMzsbg. oM 399cmds “#gdboz®o MboggdLo®g®o” ISBN 978-
9941-20- 314-5.

2. Anexceit Mepkynos, YPOKUN AUTOCAD,

https://autocad-specialist.ru/uroki

Ilepenoc nzodpaxkenuss Hy:kHOro 00bekTa B (pailst AutoCAD, ero
MacIITA0MpPOBaHUE U MPUMeEPHI TaIbHEeHIIEro UCnoJib30BaHMs

JIna KucnmBuian, Huno HukBamsuin
Pe3rome
B cratee «llepeHoc wuzoOpakeHuss HyxxkHOro oObekta B (aitn AutoCAD, ero
MacIITaOUpOBaHUE U TMPHUMEPHI aTbHEHUIIEro HCMOIb30BAHUS» - PACCMOTPEHBI HECKOJIBKO

METO/I0B, KOTOPBIE JJaI0T BO3MOXHOCTh MCMOJIb30BaTh B rpaduueckoit nporpamme AutoCAD
¢dororpadun wim yeprexu u3z apyrux dainos (Hanpumep: Word, Paint, Inventor, AutoCAD

U T.JI.) W OTPeryJaupoBaTh MacmTab.

Transferring the image of the desired object to the AutoCAD file,
its scaling and examples of further use
Lia Qisishvili, Nino Nikvashvili
Abstract

The article «Transferring the image of the desired object to the AutoCAD file, its
scaling and examples of further use» discusses several methods that make it possible to use
photographs or drawings from other files (for example: Word, Paint, Inventor, AutoCAD,

etc.) in AutoCAD and bring them to scale.
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153 514.513

B95306M0L 033mME0Mgds Google Earth-qsb

Autodesk Civil 3D-8o
3MBs BoB50830¢0, 63565 beabsdy
(Lago®mggaeml ¢gdbozm®o MboggdLodgdo, 3mbdsgsl Ne77, 0175,
000¢0olL0, bsgsGMzgEm)

M9BoMdg:  Uhshosdo  3sbbocryemos bgsdo®mol oxGoiemo  degerolb  domgdols
dgoomo Google Earth-ob @obds98000. dgbsder989¢205 36099) g ddscadol ommb
027 36 8583586009 bs3Gmgher bgwossomol 0xGriemo dmgaro. sbgor dgdorbzgzs00
Adgbsdergdgeros gsdmzo99bmor Google Earth-o s dobo @sbds@9boor dmgz5sb0bcmo
bsbet39¢m0 5030098590280l drbodz65 @s Gobo KMz 355000098000 Rs0ers@©
d9bgbzs. sdob G905 353bLbs0> d9ddbocro Rsoero 3emgtsdsdo Global Mapper-do s
d35b0bm 5308 H85(H)B0lL Y33 BsROmO  Geydol  BsImBR0(0235.
J235b00bm (H23m8G3sR0em0  Bgsdomol gdb3cmmhomgds DEM  gm@mdsédo. gb
a060s90 smob Digital Elevation Model (®9¢»o99%0L s0%6wcmo  doagero). ol
d900985¢G 1339 99bsden989¢m0s dobo bbgsoslibgs 36emg6sdgddo dsor deacol Autodesk
Civil 3D-do gsblbs s 3602999 g d9Fs28s.

Ls3396dm Lo@yggdo: Global Mapper, Google Earth, Autodesk Civil 3D, DEM.

Lobgobem  3Mod@ozsdo  bJoMo 6oL Fgdombggzs  OHmEgbsg  Mo0dg
0683M5LGHOMIGHMOMo  3OMgdBHolL gLoddbgws (Fogooms: gHgdol, sMbgdob,
393boggdol, ©30609Hg00L, 3O EHJOOL, FosY3560¢MdYBOOL s M350 bbgs)
339L530MMgds sOLYOMEO BY30MHOL 308OWWO IMPIWO, MMIgEwoE godwgds Mo
293395669L. dolo doegds Fglbsdergdgeros Google Earth-osb Autodesk Civil 3D-do
033m6GH0M9000.  5dobom30L  LoFoMms  49335Bbgl Fglvdsdolo  3mB3099EHYOHMEO
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G

, Global Mapper 1}/ s Autodesk Civil 3D

3MmyMmsdgdo Google Earth-o

o

b

Google Earth-do  9mgdgdbmo  LoFo®m  5a0wd©gdsMgmds o
053533060090 HBMbgdls (bsb. 1).
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I'oua UntanmBuian, Hana Ho3anse
Pe3rome

B craree paccmaTpuBaeTcsi METOJ TOJIy4eHUS HU(PPOBOH MOJIENIN TOBEPXHOCTEH C
nomonipto Google Earth. BnionHe BO3MOXHO, 4TO MpU paboOTe HAJ MPOCKTOM y HAC HET
QG poBOIl MOJIENIM TIOBEPXHOCTH. B 3TOM cityuae Mbl MOxkeM ucnonb3oBats Google Earth, ¢
HIOMOIIBI0O KOTOPOTO MOXKEM BBIOpAaTh MECTOIIOJIOKEHHE M COXPAHUTH (ailll ¢ paciupeHneM
*Kmz. 3arem oTKpiiTh co3maHHblii ¢aitn B mporpamme Global Mapper u 3arpysure
Tonorpapuueckyro kapty oonactu. [Torom sKcopTUpyeM TomorpapuyecKkyro MOBEPXHOCTh B
dopmare DEM (Digital Elevation Model uudpoas monens penseda). [locine storo daitn
DEM MO0XHO OTKPBITh B Pa3IMUHBIX porpammax, B ToM urcie Autodesk Civil 3D, u nauatb

paboTy HaJ MPOEKTOM.

Import surfaces from Google Earth in Autodesk Civil 3D

Gocha Chitaishvili, Nana Nozadze
Abstract
The article discusses the method of get a digital model of surfaces using Google Earth.
It is possible that while working on a project we do not have a surface digital model. In this
case, we can use Google Earth with which we can select a location and save the file with the
extension *Kmz. Then open the created file in the Global Mapper program and load the
topographic map of these area. Then we must export the topographic surface in the DEM
(Digital Elevation Model) format. After that, the DEM file can open in various programs,

including Autodesk Civil 3D, and start working on the project.
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ONPEJEJEHUE CYMMAPHOM CHJIBI TSTW OIMEPEYHOIIEPEHOCHOM
TPEJJEBOUYHON KAHATHOM YCTAHOBKH BO BPEMSI IEPEMEIIIEHUA
TATOBOI'O KAHATA C KPIOKOM 110 CKJIOHY C KPYBJIEHHOMY
JAEPEBY CBEPXY BHUX

Axsiaenunanu Manxa3, Uuruaze 3ayp, barammapamsuiu 3ayp,
Txemanaanze Pama3s, 'orumBuiau TuHaTHH

Pe3rome
C03z[aHa ,Z[BYHaHpaBHeHHaH TpeneBqua;I KaHaTHasl YCTaHOBKa C I[BYMSI TATOBBIMHA

KaHaTaMU C IIOIEPEYHbIM 3aMKHYTOKOHTYPHBIM TSTIOBBIM KaHatoM. B coorBercTBUM C
ONEpALMAMU TEXHOJOTMYECKOr0 IIPoLecca MPOBEACHbI HCCIEIOBAHMS TATOBOIO KaHaTa C
LIEJIbIO ONPEIENICHUS] Ha HEM CYMMAapHOTI'0 3HaueHus cuiibl TAru. Ha ocHoBanuu pazpaboTaHHON
METOJUKH JUI1 KaKIOW OIllepalud COCTAaBJIEHAa CXEMa JBW)KCHMsI TArOBOIO KaHara,
YCTaHOBJICHBI BUJIbI CUJI COITPOTUBIICHHS M TOUKH MX NIPUIIOKEHUs Ha Tpacce. CyMMUpPOBaHUEM
CHUJI COIPOTHUBIICHHUSI ITOJIyYEHHBIX HA BCEM IPOTSKEHUH TATOBOIO KaHAaTa OT UCXOJIHOM TOUKHU
TO TOYKH CONPUKOCHOBEHHS KaHaTa ¢ OapabaHOM, yCTaHaBIMBAaEM CYMMAapHYIO BEIUYHUHY
CHJIBI COIIPOTUBJICHMS.B COOTBETCTBUM C MAaKCHUMajabHOW CHJIOM TATM, YCTAaHOBJICHHOM Ha

TATOBOM KaHATc, HO,Z[O6paHI>I AUaMCTPp €10 CCUCHHUA U MOIIHOCTD JABUI'aTCIIA ne6ézu<n.

DETERMINATION OF TOTAL TRACTION FORCE OF TRANSVERSE
PORTABLE CABLE LOGGING MACHINE DURING MOVEMENT OF HAULING
CABLE WITH HOOK FROM TOP DOWN SLOPE TO SAWED TREE

Malkhaz Akhvlediani, Zaur Chitidze, Zaur Balamtsarashvili,

Ramaz Tkemaladze, Tinatin Gogishvili
Abstract

A Dbidirectional transverse cable logging machine with two hauling cables with a
transverse closed-loop hauling cable was developed. Studies of the hauling cable for
determination of the total traction force were carried out according to the technological process
operations. On the basis of developed methodology, the scheme of hauling cable movement
was drawn up for each operation, the types of resistance forces and their points of application
on the track were established. Total value of resistance force was established by summing of
resistance forces received throughout the hauling cable from the starting point to the point of
cable contact with a drum. The diameter of hauling cable cross section and power of winch

engine were selected according to the determined maximum traction force of the hauling cable.

99



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

953: 336
U5gdo6mm390mls Boog@mdmdogm G®mobldm®Eol
39050 35-3905943560L Jormn3z0L 9BgdGH0bMdOL
3500995303990 8tEYeoMgds
Lsgrm3g 5300190560, 359z5¢ms 113360dY
(Lago®mggaeml ¢gdbozm®o Mboggdbodgdo, 3mbdsgsl Ne77, 0175,
000¢0ol0o, bydsGogzgeem)

®9boydy: b msblbsmmdem JMI35609500 [o@mds@gdamero bofdosbmds
@odm o@I3gaos  gows bopyao  Hgodmgdobs  @o  goweggeboaro  dg bog@gdols
bEwsby.  debododobow  Jbodgbgarmdsl  0dgbl  Logs@mmggarml  9@mosbo
bo@oblbom@im — boldgdsdo  bosgdmdmdoanm — §@Gsbbimd@ols  odmgol
IRITH0s6mB0b  HgoBmdGabaobs s I3 bogBmd@mbols dshggbgdangdol  [@R050
GG RJH TG0 Jorwgargdo o yo@gaoioob  [ygoeydo  jmgR0G0gbG s
3ORGNMYEa0 IS5 G0(3930.

boggobdm  Lo@dyggdo: IGogoemasdmagao  dJmwpgao, [ygommy@o jmagasiools
3099030960900, doB®0(30, 9B 030 0bos®mds, LB obps®@obgdyao
399B0G0bHIOO-

LoJo@mgganml  g@mosbo  Log®sbldmd@m  Lolggdol  g3mbemdogy®o
999J005bmdol  Jodmgols  3mI3egdby@o  LolBgds GOm0 ghmnwsogdo®gdyemo
dobbmd®ogo  dgommegdol,  bm@Is@oggdols s Jo@mgol  Lodyogmgdgdol
JOOMIE0mdss, M gdbo Jobobdgfmboanos Fgdydogogl s aobbmdzogmwgls
dogosboe LobEgdol s dolbo Gog gy Lobgmdgdols ©mbyby.

LoJo@mggenml Lo@@sbldm@@m LolEgdol dmsgodo dobsbos gzmbmdogy®o
999JH0obmdols Sdoma 9o >  dgdomdols bodolbols  goydxmdgligds.
Lo@@oblsdm®@Gm  LolGgdol gg89JB0sbmdol  do®mgol  3md3egdbyd@o  LobiEgdol
doogo®o dobbol dobow{ggom syEomgdganos 3mbiy@gb@ybo®osbmdbols sdomangds,
d969x396@ 0L ©s FoM39B0byols badolbol sdomangds, sbosgno  Ggdbmenmyoydo
Lbolb@gdgdol dydogo aobobengds, jo®gdol, Lodydom dogrol genoliogogsiools
sdomagds,  AoBJM0oYM0-g0bsblyg®o  @gly@lgdol, doMomswo  3sdo@ogols

100



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

999JH0obo  258mygbgds, dobo 0bg@OSLEAGYJB Y@l aodxmdgbgds ©s dgogao©
350 9dm g3m@mayoyg@o LolEgdol ©si3gol b ybggmygmas.

LoJo@mggenml gomosbo Los@@sbldm®@@m Lol gdol g539]@0sbmdols ds@mgols
B0309M0  LEAGYJH YOS dmozegh gybjaombognydo do®mgols ©s @gliy@liyao
dodmgols Jg9LolRgdgol. g989JB05bmdol Bybjiombogrymo dodmgs gymolibdmdls:
dogtm o dogdm  g3mbmdogy@  do@mgol, 9R9JBosbmdols  jmbE@m@ols @
sdomangdols do@mgol LolEgdsl, 9539dB0sbmdols LEA®sGgyoger Jo@mgsl, boeom
Ogby@Obygemo  dodmgol  doGomso  gangdgb@Ggdo  dmoiogl:  Lm@Eoserydo
3oJBmegools  dodmgol, IgEbogdge-@3gdbmmmaoy®o  GoJBm@gdol  do@mgsl,
Lo0bggLBoEom Roddmagdols ds@mgols s bbg.

05b5dg0Mmgg 300mdg6To  2obboggm@gdom oG gomgos  bods@mgganmls
9JOm05bo  Lo@@sbldm®@m LolEgdol do®mgol ga3gd@osbmdols gmb@d®maobls s
d969x39bBol  sdomangdoll  3@Mdagdgdo.  Sdsbmsb, Ybps o@0bodbmlL, @™
0obodg®mgg Jbmgmmoml asbgoms®gdym J399698doi gl Logombgdo g@m-g@mo
d60dgbganmgsbo 3@Mmdgngdss, @olo dJmogo®o dobgbo ybos oyml FA@SEL3MGEL
930bm3ogy@o  2o@gdmls s Los@@sbl3dm®@Gm  Lasdygomgdgdol  aobgomsdgdols
L{@og0  ©@obsdogygdo  goengdo@mds.  sligm  300mgddo  Jgggbol  dmog@mds,
d969%396@0 goewagdygmos Lol gds@oydse sbegbogl A®Msbl3m@E ol Lobgmdgdols
999J005b gnoligdgdl, dglsdsdobow Los@@sbldm®@m Lol gdol (3o gdswo dows
> 309 3oMgdml dodmgols d60dgbgamgab 3mb@G®maols gybjizombo@gdsls.

AOSBL3IMAOGLS s LoG@sbl3m@@m  Lofo®dmgdol  dgbgxdgb@ols
Logombgdbyg ddasgogo dgiEbogdo 39domdl, asblsggmgdomn Lsbmgs®as@gmols
J399696do.  olLobo  Jo@omos  gbgdosh  Losg@mdmdognm  A@SbL3m@EL
d969%3gb@ 0l Log@mm bsgombgdl (393960 Rm@Lomo, Bms 0g3g®o, g.b. @gasblgo
s>  Ubg), bogemn Jodmggmo  d93b0g0gdoesb oo  0bGgdglom 033809396
B®obL3mAOR0L  Bgdbogn®-boobgobdm Ibsdgl (x. omlgdodyg, ™. dgarsdgogno, 3.
g g305dgoeo, 3. sd®sdodgoeno, 3. Jodmggeodgomo s bbg).  g30mbmdogols s
d969x39bBob o 3o3doMgd g Logombgdl ™. ggesdgoao, a. Bygdgasdgomo ©o
Lbg.

LoJodmgganml  g@mosbo  Lo@@sbldm®@m  LobEgds  dmombmgl, dolo
QmAdgdols s Lobgmdgdol dgdpamdo  gobgomodgdols 3@miEgbol  g3gJ@osbo
domgol, Mo Lodo®mggamml agmdmeodogy®@o dpamdsdgmdols dommbmgbgdols

101



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

5930 gobembomss  25b30Mmdgdygmo,  sdobmsb  g@mosbo  LoG®sbL3mAEMm
Lob@Bgdol  dgbgxdgbBol  ggmenyiool  Iglfsgans  agohggbgol, @md  dolbo
3obg0moM ol Bgbegbios 9bws 0gml ss3GsE0Y®o, dmdbogo, ©gdmBsE oy
300630390bg  oydbmdogno. Los@@obldm®@m  Lolb@gdol gx9]@0sb do@mgsdo
d6093bganmgeb @Ml msdsdmdl  Los@godmm  gosbowggdols s Lodybogdm
3oygobgdols dohggbgdan gdo, Omdgeoms 9bOYbggerymzolomgols
3obdLobmgdganos  Jmgero  Jggybol  owoeno  Jmmnbmgbgdo: —  LoG@sbl3m@@Fm
3°8d0@9b0L bodolbbol, @gaymomgdols ©s boodgomdols Ggo®mgdols dgbsbgobs
©> dabogams YLogdmbm 2oogg56960L, dofmwgdols 350960l ©
©0MgoY 9gdgdmob  d0do@mgdsdo.  goMs  sdols,  Ibodgbgermgsbos  LolBgdol
d969xdgb@obs ©d MG560bs3099@0 L@ YA YO0l Log®Hmsdm@olie
dombmgbgdol Iglodsdolmdsdo dolowapgds.

LoJodmggemdo  o@Olgdygao  g3mbmdogyg@o  LodgeEos  A®sbldm@@ols
d969x9M9b0bogob  (39do3gdologsb) dmombmgl, 03 Logombgdol aows(ygg@obsls
3obLo3gm®gdym  gydo@gdsl, @MImgdo ©s353d0Mgdyeos  Losg@mdmdogne
3o05b0oggdol  mOASbobsosls s o@mgolmsb, @mdgamms  gowsfyzgHolol
290> AMamA3 Ls@@sbldm®d@m LolBgdgdol, obggg GO ggueo og@moylgdols
(B30Omao05dboeseggdl)  Fgdomdols o gadgol, obogrobol s  gzmbmdogydo
LobybBom dgaslgdol syEomgdammdbsl, Goash bylEo aosbys®odgdgdbols o
dbmenme LY m@o 9406m30 390 os(y39GH0a gds Foddmowa 9bls
53AMLsA@obL3m®OEM  LoFomdml Fomds@gdyamo asbgoms®gdols s dol dogd
domgdygao bEsdogny@do dmggdols dowgdols Fobsdo@mdsls.

Lo@@obl3dm®m@em 3md3sbogdols (o®ds@gdgeo bogdosbmds ©sdmoogdbygaos
3o05boymo Bg0Mmgdols s Aosygsbogo IabogMgdol Momwgbmdmog bOsDY.

Loodmgganmdo gosboyemo Gzo@mgdols s gomaygoboano dabogdgdols
A5mEgbmdol 330 gdsby dmJdgoo GoJBm@gdol wobdomgdom, 2003-2015 §F
dmbozgdgdol  2odmygbgdom, @ga®gbyao  sbsgnobol dgmmwon  sgoggom  SgE M-
Lo@B@SbL3MMGM BH300mdAObgols s dgbogOmd@dybgols dohggbgdargdols F®g0g0
dOogomasJ@m@ymo  dmpgagdo,  dgbodsdolse  Fygogydo  jmegasiools
3M9B0(309bHMS AoBsOMNMgdygeo Io@@Mo(39d0.

Lboogdmdmdoam  A@sbL3m@Fol  G300md@ybgoby, Gmaymai  bsdgogym

(g0b. mbs 33-bg) Y, dohggbgdgenbg dmJdgwo goJ@mdgdowsb dgo@be:

102



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

— aoo@Bobogro Bmbs Bgodmo Lodygsam dobdogbyg X (39);

— Jogosbo dows 3OMYJBo X, (deob. goo@o);

— 30053000 Yibmyg®o 0bggbGoEos X; (denb. 53T @ s@o);

= 9306mdogy@do© o5JBoydo Jmbsbamgmds X, (smslo 3530);

— Jobobemgmdbdols Moibmgbgds X (smobo 3o530);

- @9LyaLgdo AMobL3m@Edo X; (Jodwoboty Golgddo, @s®o);

— 39630L ImEgermds A@sbL3m®ELs s 3og3d0Maoddgermdbsdo X; (Jenb.goo®o);
— JoM0omoEo 5JB03gdo GOSbL3IMARALS o 393doMysddymmdsdo X; (denb.goo@o);
= 9JL3mAG0 X (smobo 5TT e s@o);

- AOSBLIMAOGLS s 3ogdoMysddygermdols Lggdmgdbdo 0bggb@oiogdo doomsw

3o30@s@do X, (Ienb. @o@o).

Jmbo39dgbol  Loggydggerby  93mbmdgddogoesb  3bmdogr  9di0cgl
33o0Ms@ms dgmmeom FOgogo Ihsgomas@margads dmegeds doowm dgdpgao
Loby:

y, =644351, 24+ 28680, 02X, +37, 75X, +8,31x, +838, 2X, —

—2091,13x, +54,9x, —106, 71X, — 24,5x; + 0,0087, +73,6X,,.
‘dgbododobop Fygoey@o go@gasizool aoxgs@mnmgdgemmo  ds@@ois (ob. gb@. 1).

G bdoaro 1
y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
y 1
X1 0,033 1
X2 | —0,6956 | 0,7808 1
X3 0,227 —0,6866 0,404 1
xa | —032 | 06516 | 05468 | —06514 1
xs | 092 | —0,7757 | 0, 933 0368 | —0,7508 1
X6 0,956 -0,6991 0,9704 0,29304 | —0,4139 0,955 1
X7 0,896 —0,6539 0,964 0,3234 —-0,3852 0,956 0,9692 1
X8 0,945 —0,7336 0,3912 0,23033 | —0,4472 | 0,9085 0,962 0,9105 1
X9 0,821 0,3267 0,9763 93367 | —0,4628 | 0,6005 0,973 0,994 0,9201 1
X0 | —0,656 0,2818 —0,6058 0,3612 0,189 —-0,6065 | —0,6778 | 0,8503 | 0,7801 | —0,593 1

Lodo@mggenml bosg@mdmdoamm 33bogdmddybgols Y, (ger. 33bogdo 3d-by)

dohggbgogenbg dmJdge Ko dBm@gdowsb dg@hgye 0]bgb:

103



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

- gm0 Jabog@ol  aooygobs  Lodgogrem  dobdognbg  Losg@mdmdbogne
B®SbL3mOE0m X, (39

— dogosbo dops 3OMEYJHo X, (Berb. 53T wmEns@o);

- 30@Es30M0 gabomydo 0bgglBoEogdo X, (denb. 53T pemas®o);

= 93MbmBogydow s5JBoyg®o dmbobagmds X, (smsbo 35(30);

- dobobagmdols Goibmgbgds X5 (smslo 3o0);

- ®9LyaLgdo HOSbL3MOETo X; (303obotyg Boligdo, @o®o);

- obsJdgoygmms Lsdygoemm Fanoydo @oibmgbgds X, (smobo 3o30);

= doG0omo©o 5]B0g9d0 A@sbL3m®Edo X (danb. aos@o);

- 9Jb3mAE0 X, (smslo 5T meEns@o);

- B®bl3m@Eobs s  393doMasodymmdol ggamdo 0bgglBoEogdo doomsw
30308 oo X, (dgob. eoo@o).

>bodbge  Fodpm@gdby  wodmzowgdagmgdon  Iybsg@mddybgol  (Y,)
dAsgomasJBm@yends dmwpgands doomm dgdwgao Loby:
y, =—2258,264 -8, 27603x, +0,00732x, —0,0055x, +1,1036X, +

+0,09142x; +19,3001x, —0,010214x, —0,010214x, +0,0000238x, —
—0,007328x, —0,0000345X,, .

dglododolo@  aodmgmgomgm  [ygomy®o  go@gesigool  3mggnoGogbdms
dop®ois (ob. 3be. 2).

G bdoaro 2
y X1 X2 X3 Xa X5 X6 X7 X8 X9 X10
y 1
X1 | —0,6571 1
X2 0,9673 —0,7808 1
xs | 0,1712 0,6866 0,4040 1
Xs | —04126 | 06449 | -05463 | -0,651 1
xs | 09458 | -0,8098 | —-0,4297 | 03837 | —0,3701 1
Xe | 09748 | —0,7107 | 09741 0,2942 | —0,2246 | 0,5989 |
X7 0,899 -0,8628 | 10,9534 0251 | —0,5847 | 0,8569 | 0,8936 |
xg | 09558 | —0,7336 | 0,3912 0,2303 | —0,4468 | 09096 | 09659 | 0,9273 1
Xo | —0,7678 | —0,6642 | 09766 9337 | —0,4624 | 0,605 09726 | 08734 | 09201 1
xwo | —0,7678 | 0,2818 | —0,6058 | 0,3612 0,1188 | -0,6065 | —0,6805 | —0,5253 | —0,7801 | —0,5929 1

OmamO3 3bGoao 1-sb, oliggg bMogro 2-sb 0033935 BoJBM®gdl Im@ols
Vygoeg@o gm@gesizool bmgog@mo gmgnoEogb@o dssgos, jg@dme 0,82-%g
d9Boo, @53 0dsl JmfImdl, @M saomo 9bws djmbegl Iy Eogm@obos®mdsl,

104



»» BMBLEMOEHO s Fo6Jo6>00TTYbgdEMdS “ - Nel (44) 2019

AmIeols mobobdowsz Loko®ms domasmo gm@gasioydo 360dgbgamdgdosb ghm-
900 goBm@ols godmdoibgs. Goi dggbgos 0y OmIgeno goJBm@o gR@dem 9@
3080 gbols obgbl Lodgogam bododmggenml Losg@mdmbdogm Ggo®mddgbgols ©s
dabogOm  gooygebols  dohggbgdgenbyg  sdobomgol  Lododms  dmgangdols
3098030963 gd0l ao@aygsobs LESbs@BH0bgd g dold@oddo.
353mg9b9d9mo @o@dgASGYMS
L 0. 565605Tg0a0. 9303mdgB@0gs. mdogroblo. 2008.
2. @ oogg6os. [omdmngdol  989]@0sbmdol  g3mbmdogydo  3Gmdengdgdo.
ndognobo. 1978.
3. L. 3ogarosBgogoa. g306m3ogy®o 989JB0sbmdols sbsgobols dgnmmampoy®o
Lo gombgdo. md. 1997.

4. 3  BYsdgesdgomo, g BYgdgesdgogmo.  Loo@mggamml  B@sblsdm@do.
ndognolo, 2009.

5. OECD Data. Transport. Infrastructure investment / OECD [DnextponHsI# pecypc]
Pexxum moctyma — https: //data. org/transport/.
MaremaTnyeckoe MoaeaupoBaHue 3PpPpeKTUBHOCTH yIIPABJICHHS
NepeBO30K aBTOTpaHcnopToM B ['py3un
Canome laBuryanann, MakBana CBanuase
Pe3rome
JluneitHple  MHOTO(AKTOpHBIE  MOJENH  TPy30000pOoTa U  TOKa3aTelu
naccaxxupoo06opora 3(HPEKTUBHOCTH aBTOMOOMJIBHOTO TpaHCIOpPTa B  E€AUHOU
TPAHCHOPTHOW cucTtemMe ['py3uM M pacIIMpeHHbIE MAaTPULBI IMAPHBIX KOPPEISIIUOHBIX
K03 (HULIUEHTOB.
Mathematical modeling of the efficiency of road transport
management in Georgia
Salome Davituliani, Makvala Svanidze
Abstract
Linear multi-factor freight turnover models and passenger turnover indicators of
the efficiency of road transport in the unified transport system of Georgia and extended

matrices of paired correlation coefficients..
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Q5 BJOIOMOHO 1363900l 9M9bEH09d0m LaMygdemdD.

sl33365

Logomzgemdo  sOBYOEo  bYIMGH39w™m ©d  BOgJu3MOGHM  3MmGHIb0swo
09935 LBOgOMITMMOLM BOBOIODY 2oL3ols S 3MB3MMIBEHMBIOObMdOL BOH O
99L5dEdEMdYOL,  F9gddbogros M350 306MHMds  0dobsm3oL, GMI  Igfecdgd
00085390000 gobobmGmEogwml gudmOE0 - 890335t Lodogm 39bMmbAgwMds o
d9L50530LOE  5EAOBOLEBHMOMGdS.  Lodommzgwm  BoGygdwmdl  3M9RIMI6E0SMS
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396BMsgdmo  LobBgdom, GMIgoi  JoBmosg  Gmd 3609369 m3zs60
09053500900l dgLodegdErMdsls 5393l JoOme d0BbYLL. M3y, LsHo®dmgdols
36539l 5650779 BogMHMSTMMOLM, SEHOWMOM0Z dSBOGODYE 30 396 sbgMHbgdgb
05306 ©59330006M9O5Ld S 3mB3MOOMYOSL. SFOL gMm-gMH O BM35Mm0 Jobgbo, 0bY]3
5 0593, 06xMOI0MYIMIOL dse0sb B0 MbYs. Fglfogerow M9gldmgbEms
92%-bomgol  Lodogm  3obmbBAIdMBS MM  SOLoddgwos  ©s  bdod
d900b39399d0 396 sbgmbgdb LsFomm 0bxMEOs300Ls S 26T FHJd9OOL dMd0gdsL.
3905 1536MbIEIdM VbRMOIOMGOMDOL 3OMdgdobs, gHomdggdolomzols o6
5600l bgedobsfizomdo 0bxzm®MmBo3zos  LEgMMSTMMOLM  FoLOMYOOL  dDBMGdOLS s
05BM90%Dg d90hg3ol  Fgomemaool dglobgd. 930w gdgEos  39Mdm  bgdGHmOol
360983909b30sms  obBmysgdmmo  LobGHgdol dglobgd  FgFoeBgms  ©YEGHIWMEO
0b6x3m®306M9dwmdol MBOHMb39wygmes. 0BBYLAIMGIML J0IBOIGWMOSL FMS35w0
39dAHMO0  gobs30MmMmdgdL s  LHmeMgo  AsbBgs  ©sdM3009dYwo  30Bbgliols
39630056900l gL gdMGO0. I35, M3 96 bs F0FBOWZIWO 0Ymls Ao6MgdMm,
0¥y 3335600l dgbgxgdl 96 gosBbos sOLgdMo Jlodwgdemdgdol godmygbgdols
mB656900, 30Dbglo 35063 396 F050Hg3L FoMToBHosl. do¢0sb MF0cm Q9630MMdS
690639306 gd0L 5OV 3M5gE030L 2obbMME0WNds BozMm @S 30609 doBOYLL,
530b gOHm-9Mm0 B0DBYHO 5MOL 5dMbsAgd0 MBBOL LOTE0MY, MOE A630MHMBYOMW0S
om0 3MMEYJ300L, vy dMALEBMMGIOL  MYow0Bszool Fgdgocmgdoo  dbbzowo
3033560980l AbOO0D IMbM3MWOM©mO 45319gbgd0l M) 35MEIWMIOHO F5M0RJOGOOL
0909250. Jo0m39e 89hocBggol 56  gosBbosm  LBodIBOM  MOMOGOHOMDBYdOLS
9mdbdoM9gdgbg  mH0gbGH0MmgdMwo  FoMdmgool  godmEowmgds, 6531950
396300560900 d0BHYLLS ML ESEOM FMALIBYOHGBOOL dsDIMOE. BogMHMSIMOOLM
3615dBH03> 5@BEGHNMMGOL MM 399456530 29BH9M9dM0 93MmbMTo3MMHo MgRMMIJd0
306399696300l 9539930560 3meo@030l gotgdy Fo6ds@gdgwo 0dbgds, Mmdgwos
37 obbIMBOL X sblomo 363996096300l Hglgdls, ds0 335D 9B9IIGHWE Lobgardform

B9odbg39wMdsl s sOLGWMWgdOL  Lobm,  2s8F0Mm3z5tmg  3M5JBH03oL.
Lododmggermdo  (o®mdmagbowos  3mblsen@Eobam®o  LgdzoLbol  dodmimwgdgwro
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3003560900, mwdzs domo IMALobmMgds 15305Mm©  IZOMIPPOMIIMW0S S 968S
b9wdobsfzmdo 930609 s LodMsEm dBoBBILOL Ho®MToYgbgdOLsMZ0L.

393myggbgdmeEo o@EgMIGHYGS:
1. b. 953300 ,,bAHOGHOLG03MOO  3OMPBbMDBOMYds Mobsdgm™mzg doBbgldo”
(0790600 6563393900). 3903390 Mds ,,0900©0560” Mmdowobo 2012. a3 168-171;
2. Abaea H.II., Ctapoctuna T.I'. KOHKYpEHTOCIIOCOOHOCTh OpraHH3alMU. YJIbSTHOBCK:
Y IbAHOBCKMI rOCyJapcTBeHHbIN TexHuYeckuil yHuBepcuteT (Yal'TV), 2010. — 91 c. Ilog,
pex. T. I'. CrapocTunOii;
3. MokponocoB A.I'., MaBpuna U.H. KonkypeHIIHsS 1 KOHKYPEHTOCTIOCOOHOCTh. Y uebHOe
nocobue. — ExarepunOypr : I3x-Bo Ypan yu-Ta, 2014. — 194 ;
https://qgita.gov.ge/geo/static/135 - gosdm{dgdwyaros 07.02.2019
www.geostat.ge _ a5esdmfjdgdmeos 07.02.2019

ANALYSIS OF BUSINESS ENVIRONMENT AND PRODUCT
COMPETITIVENESS IN GEORGIA
Inga Gigauri, Nana Kiknadze
Abstract

Today, any of the companies, including operating in transport field, are functioning in
an rather unstable and full of risks business environment that negatively affects on the indicators
of improvement of competitiveness for our national companies. Due this in the article are
outlined accents on the revealing of financial resources for the increasing of competitiveness of
enterprises (firms); investigation of innovative and investment aspects; iS necessary to
implement governmental regulatory and legislative policy. Government, business and society
are the three parties whose united, coordinated, agreed action serves as a catalyst in the
refreshing aspect of functioning of business environment.

AHAJIN3 BU3HEC-CPEJIbl U KOHKYPEHTOCIIOCOBHOCTH
NPOAYKIUHU B I'PY3UN
HNura I'mraypu, Hana Kuknaase
Pesrome

Ceronus m000i U3 KOMITaHUH, U B UX YKciie paboTaroMX B TPAHCIIOPTHOM OTpaciy,
NPUXOAUTCS (PYHKIIMOHUPOBATH B IOBOJILHO HECTAOMIIBHOM U MOJTHOM PUCK (haKTOPOB JI€TOBOM
cpee, KOTOpas HEraTMBHO BIHUSET Ha MOKa3aTelIM IMOBBIIIEHUS KOHKYPEHTOCIIOCOOHOCTH
HaIIMX HallMOHAJIBHBIX KOMIIaHUH. MIcX0/1 U3 3TOrO B CTaThE CAEIAHbl aKLIEHTHI HA BBISIBIICHUE
(MHAHCOBBIX PECYpCOB JJIi pOCTa KOHKYPEHTOCHOCOOHOCTH mpeanpuatuii  (hpupm);
UCCJIEIOBaHNE  HMHHOBAIlMOHHBIX UM  MHBECTULMOHHBIX  aCMEKTOB;  HEOOXOAMMOCTH
OCYLIECTBJIECHUS  TOCYAAPCTBOM  pEryJHPYIOLIIEH W 3aKOHOJATENIbHAas  IOJIMTHKH.
[IpaBuTenscTBO, OM3HEC W OOIIECTBO MPEACTABISIOT TPU CTOPOHBI, YbH OOBEIWHEHHEIE,
CKOOPJIMHMPOBAHHBIE, COIVIACOBAHHBIC JEHCTBUSA CIY)KaT KaTaJIW3aTOPOM B  AaCIIEKTE
O’KUBJIEHUS (YHKLIIMOHUPOBAHUM JIEIOBOM CpPEJIbI.
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mo3: 336;
L53M9H39wm Ls{o®Bmgddo 53obsblmeo
9969%096@GH0L 3MMdengdgdo
85605 B9805330¢0, 60bm Brmzgmsdy
(Lago®mggaml ¢gdbozm®o MboggdLodgdo, 0175, 3mb@ogsls J. Ne77,
000¢0olL0, bsgsGMzgEm)

M9bowmdy:  Uhodos 99036985 Usdmgpzgarer  bspsedmgddo  50656Lw960 99695089690l
36508¢n9d9db.  dsbdo  bsbgobdoiemos 50bsblrytr  G9bgxdgbdolb Gobsbo, Gmdgeros
da 0509m8b bspsmdol 3obsbbyto &9beitolindoo «)b@mebagerymnsdo 08 dosaernmboo
©s 0d 35009800, Hdcmgdog ) ©O639c9m%96 bsps®8eacr-bsGgeytrbger  bsgdosbeadols
ps&IsG35L  dmggdol @oggbocro bea&doo. sbg3g s@bodbrieros, Hmd bspsédmdo
220656l980b Jso300 bobhgdols ps&dshgboor R996930060(980b50330b
356b3s3790009089cm0  Gbod369¢mBs  sglkl ©sggadzol  bodgdol  m@&gsbobsgosl.
S0B8PS 058980306 3Gpgll bsdo 302bogoosb Gorwsgor: 3w96930065¢w60,
bodersgoa®o @s bobdgdatmo. bdodosdo psedmggbocros ol do®oomso sU3953980,
H20¢n90 g0 bsps@dml  bgerddmzs69¢rmBs0 g1t m9bs  9bs  3s5dsbz0¢mmb
20656L950 39300L Fe26HI0G980b5b.

1533960m  Lo@yggdo: gobsblm@mo  d9bgxT9bBH0, Loxgobsblbm boJdosbmds, a9z,
190099BH0, Md0YIB0, Lofo®dm, GobsblMo 9Js60Bdo, BMbJ309d0, Bom30L LobEgds.

dgLogoeo
LodsbEMM 93bmdozol 306d90do 6900lLdogemo 30335600
005600390300 39MOLMbBoEol [obosdg Bobsblgdols oGzl Lyzombgdo Ly MBGM
MM @S 3O0MM0G G bslosml  0dgbl, 989y J39ybol  93mbmdozmGo
39630056905 893600 SMOL ITIMI0YOIMWo ™ME MIBoTzbgEM356gL  BoEHMOHDY:
15305M0L0  MYLMOLYdOm YOO MB3YEYMRBIDY, M30M39WgL  Ym3zErols RobsBLYGO
M9LOLYIODY @S FommM3zoL IPYmdG LolEgdobyg. gb 3o Bodbsgl, ™I LsdsHO™

9306m8035d0 360336900m3b50 0BOYds BobsBLYIMO T9bgxT9bEHOL HMero.
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130656LmM0 9969%96E0 Loho®dML 93mbmBo3MEmo LobEgdol dbodzbgwmgsbo
Bofoos, 0go 05393006093 w0s ©s293d395Lm0, 3OMABMBOMYPILMB, BsoBMb
Qo 3MBEGHOHMb. Lol dom35d0 3d969x 3963 0L 3499my9bgdom
b9dd035969@mdsl Bodvowgds 9deg3s 800ml LsFoMm 0bxm®dszos 9139d@EHmMo
90500390 Md0m0  255)Y393H 0193900l  Jolsgds, Tglsdsdols  SMEOEGOJ0S
5306560 d9bgxd9bGHOL LHimEMo d0dsm)gdgdol gMbgzs s om0 3ModEH035d0
399mygbgds.  dbgdcm0305, GMI [oMo@gdmewo  bsdgHoMmdgm boddosbmds doorfiggs
dbmwmE  Fomdmgdol, ds@mzol  (Igbgxdgb@ol) s Bobsblwmo  MglmyOLgdol
d90bsfiymdoro  dmddggdgdom.  dghe®mdgmds oxdbgdmos  LmMgo
MmO2560Do30w,  BobsBLMO s FFOMZYWMO0m  Sb3gdBHdDY.  MoFYBoIE
Lodgho®mdgm  LgdB™mMo  dmgwo  J3gyboll  93mbmdozol  Logmdzgos, s99bs
LoHo®mBMgdol  Bobsblmmo  MBOHMblgymBol s Tglodsdobs  Bobsblmemo
9969% 39630 Bo30MbYOO SIS ME0S.

do®omso bsfjogwo

50L603b65305, ®MA LogobsbLM L5JB0BbMDdS, MY Lofo®dmms 1L5TgmMbgm
15dd056mdoL bsfoero, dmoEs3L 3MMEYJ300L FomBmgdslmsb s MYo0BE30LMIb,
doM0MO©O 5 LodMMbogo  Bmbgdol  33as3[oMTMgdILmSD,  F9dmbogEgdol
900905Lm5b S oMmYgbgdaLlLmb 3938060 dME MY BMESE YYMNOJOHIMDJINSD.
LoHOIM™MS BobsBLYMO FEYMTMGMDS 493wgbL sbEIBL LygMM Lobgdfoxzgmgd®mog
Qo 930MbormE MO 53mbgdol 5306560 M9LOLYdO0
OBONBIIYMBbY.

LOHoMTMMS LK3EBIBLM Bodd0sBMBOBIMZOL HTIBIBOSMYIG0S 256339790
3960mb6DMd0gm90900, OMIWgOLsE 3530060 5d300 dbMmermE ImEgdmwo Lwdogd@ob
0530090990 9090mb.  LfmMgo  sd0@HMmT, BobsblwmGo  d9bgxd9gbGo, OMIgwos
LoLEBHYIMO bollosSML 5dgal o3 39BMEBMI0GMGdJOL FoMTMoAIBL T 30GdgE
1539360960 B0TsOMIENGISL, bmEm MJMOHOMEO FMBEHMESGHJIOL JODMOLOMDS,
OMIwgdoE 2obLIBW3M396 LEGIMIML FobsBLYMO TosMM30L LobBHGIol 3900l o
536930Mmb60M00L  MA035L, bollosmgds GHgMdobom - ,530656LMOO d969x%96EOL
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3633931990 Logdzgdo“. bmaso  Lsbom, gl sMoL - dmbsfoergms
06@96M9l9d0, B0bsbLYOdOL FomM30L LoLEBHYIolb FoBEIdOL 0gMsEJ0s, 353JaMOH0gdOL
LobB3s, LEdIBOM 3:Mb(39830900L LoLEYTs, FobBLMMO 3MMEgLgdo, Lsg3bogeHM-
36odBHozmwo  994960Bdgdo  (Bgomgdo, bgdbgdo, dmEgwgdo), BobsblMo
99956093900, BOHE390gmxz0l J39b0LEHGdgd0.

53065bsbymo  9gbgxdgbBHoL  Gglobgd  MBOM  LEWMwo  HoMmImyqbol
d9Lodabgs  M36M0sBos Im3wgE Poghzgo dob SOLL. sMbodbmer  Lszombby
bbgobbgs 93GHMM0 530656LgdoL Fo®m30l oLy gobBs®rEgdsls 0deg3s, MMAWgdo3
L5339 do 9mbs0M0s. Y, FoRWO0SE, ,B0bsBLYOO 9bgxdabEo, ghmol dbeMog,
5ol 3936096905, 30650096 69d0LT0gM0 FobIBLMMO  A9FY39GOW IOl BoMgdS
BoFoMmgdls 565  BoOGHM oMol  BobsblyHo  Fsemn3zol  3M6Eg3GHIW MO
15933 9d0L O BsMO YOO BHE00L F93609MW S ILIMMYIMWO FxoMPYdOL
306, 90539 BsdIBOHM 936030l A5630M1GOOL BMYsO 356MBBMT0gMgdOL,
9536M9m39 bbgs dmbsogliogg ©ob303¢0bgd0l  (3m@bslsg. dgmegl dbMog, sl
by m3bgds, 306500056 530656L 39005093930 gdsms MdO3gLMDS
6096¢ 069005 30335600L ImBogsew Fo0ds@Hqdsbg, o3 BMYXIH 29olbdmdls
130656LM0 FoOrn30L 3g0MEYdoL HBobos 0bEMoE0WMe 3mddBOBSE0SL S B1oE, BS Mdds
26095, 98936905 85063 3OMBRGBOMbI0DTol Fomow MbIL s dBEOL 93mbmdozols
LoE®doLgwe 3mEbol®. [1]

»330056bMo  d9bgxd9bBo  AmMolbdmdl  LsHeMAmL  BobsblmMo
“IOH0JHNMOJOOL, BLISEO MLOLYBdOL S F500 [goHmgdols Jserm3oL*. [2]

»B005bLMEMO0 99bgxdgbBo gl 50l LsFoMIML bogd0sbMdOL T30BBLYdS-
53609003900l s 5bMOTLHMOYdOL 3OHMEqLOL Joserm3z0l LolEgds®. [4]

»830bsblmMo  dgbgxdgbBHO Mol 936096905 s bgwmgbgds 0b3zgLEHOE0O
2905093930050 300gd0LS s 500 BobsbLOMYdIOL Fys®mgdol s6hg3z0L Tglobgd®.
[3]

MOMaMmO3 0033939, BobsblmMo 3969xd96EOL 390 0awolibdgds Lofo®dml
LoblMm9d0L (5g¢03900L) S oo Fo®dmdabol (35039d0L) fgomrmgdol JsMmgs. FoOHMZS
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5oL 256033970 Jggaol  doegdol doBboo  LmdogdBHol  doge  ™dogdEHHY
©90mdd99ds. B0bsBLYG d9bgxd9bBHT0 Ld0gdEgds® 339300670056  Lbgsslbgs
@Mbol 5306sbLMO AgbgxgMmgd0, beaerm Md0g]Egds@ - LEHoMAML LobliMgdo s dsmo
0o63m8mdol  (yomrmgdo. 599sb, FobsblmMo d9bgxdgbBo Mol Lsdgm@bgm
1009dBHoL  BobsbLMMo  MYgLOLYdOL FoOrIMN30L, FMOT0MYOOL, gobsfowgdols s
399tmygbgdol Loli@gds.

BoPo®AML  BobsbLOO  FgbgxdgbBHO  9MOL  Lofo®dml  LogMomm  dsOmzol
LobGgdob ggglioliBgds s TgbsdsdoLOE, Aolo M350 B0BIBO vM30EGdWI© Mbs
3993@0656MgMdEIL  LoGoMTML LogHmm doBbosb, o3 Togduodowrmemo dmygdols
90090500 9aMdsMgmdL. 5obsbLYMO d96gxgbEBHOL FMsgz5M0 Fobsbos  LofommU
MBOM6390gmRs  B0bsbLMGo  HglyOLYdom 00 JmEMEemdoo @S 00 350gddo,
MOmIwgdo3  YBOWE39gmRab  Loffo®dmm-Lsdgm®mbgm  Logd0sbmdol  [o@mBsmmgsls
9m900L sA9b0Eo PMboom.

1306560 89bgx 9630, MMPMO FoOM30L 3OMEILO 953dbgds BobsBLYIGO
999560D39d0L 2590mg9gbgdsl - obsBLYIMHO MHYuYOLYOOL MOYIBOBIE00L, IRIRTZ0L
2459myg9bgdol LolEgdsl.

5306560 89doboBdo - M0l gobsbLYdOL LggHmdo BFSOMNZ9EXMBOMO
3°050939G 090930l d9999953900L s MJoE0Bsgool 3OHMEgLOL JoMgAMEOMIdILO
doMH0m1©0 9egdgb@gdol bLobEgds, 5649 Lofa®dmgdols gobsbligdols Jserazol Lol gds.
130656LM0 3969%9bEHOL MgME00LS s 3M5JEH030L Fom39eolfobgdom, 5036036530,
O™ LIYoOAMFo LEFObIBLM Bod0sbMIOL MMABOBIEF0ST0 FobsbLlMEmo T969x%9bEOL
OO MO EHIObsEH03Ms. LEFoMTIMT0 3530ESOLY O BRSO 653500900l BMIOSMDdS
9130350 bmM309wgds s GH9Mdobo ,530656LmMo dgbgxdgbEHo“ Bodbogl, Mma
ddOMdS bm®E09wgds 3560339090 4930l gbodsdolo.

53065bLM0 3969%T96E0 9308 Fo356 B0DBIBL @S JoMOMOE TMFI6YOL
396bmEME09wdL 25633990 36430900l g gdom, MHMAEYO03, Sy 303500,
06 3095(I07EGOSQO 0YMRo:

1. gobsblmeo d9bgxd9bEH0L 53bd 30900, HMAM®E ddsOHMZgero LobEgds;
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2. gobsblmEo d9bgxdgbGHoL $MbJ30900, GMAMOE LsFoOIML oGN30l
1393090 LobiEgds.

00OMgME 58 3035OHIEgdsls 9306905 49033990 73bd309d0L
d9LOYIEgds. 530656LE0 d969x 3963 0L g439ad 036300 93o6MH™
MO0JOMIS30060305, o3 YBOHWM6390gmBL  LEGoOIML  Lsxgobsblm  Lsddosbmdols
U39OMIo 9839dBHMO0 BobBLMEGO F9bgxIbEHOL BYoe0DsEOSL S, OMYMEO [ T9LIR0,
b56HoLb0sbo FJ>MHM39eMDOMO 4505(Y39BH0 GO0l J0WGISL.

B39 q0603, LIHoMIML  LBogoboblim  Logddosbmdols dsGmzol  3MmEglo
995336905 256339 394960BaAL. obsblIMO d9bgxdgbEOL dgdsboBTo 5L LofotrBmls
Log30bsblM  Boddosbmdol  bxygdmdo  FFSOMMZIMIOMO  25)Y39EH0G0gdOL
89098539008 5 095¢0Bs3o0L  3OMEglby dm3Jdgo doMomso gargdgb@Hgdol
9ONMIWOMOY, MMl 9995096 mdsdo 9ol brmo bol@gds:

- 130bsblEO Loddosbmdol MgymEo®mgdols Loli@gds;

BoHo®mdMb GobsbLYYMO BoddosbmdOL gotg bgwdgfiymdol Lolgds;

530656LM0 896 39EHMdOL LoliEgas;

130656LMH0 gonMmEgdol LobEgds;
- 0bsblMo 0bliGHMdgb@qdol Loli@gds.

5306560 969%96E0L LoLEBHYTs Tggds FoGM30L LmdOgdBHOLOYSD o
0099@oLoYSD. 05350 LEHoMBML R0bsBbLYdOL Form3zol 3GMEgbo d0dObstrgmdL >3
™m0 9gdgb@ol  LolEIMEG YOO Mm3eozdo®mdo.  GobsblmMo  F969xdgbE oL
LEAOMIEHMOS FoOIMmEYgboos Bob. 1-Byg.

Bob.1-Bg  65B3969005 50bBLMGO  FgbgxIBGHOL, GMAMOE  FFsGMZgEo
LoLEBHYIOL MO0 3ZS3006M0  Loffo®dmb  FobsbLYdIMD,  MmymeE  Lods®Omeg
LoLEBHYIBMSD, MMIgEToE O35 MHMEL MHTSTMOL J>OMZ0L Md0YJEHO (B0bsbLwEOo
M9LmOLYd0, B dMY63s), bLBdogdBHo (89BgXIM9d0), FgNM©YdO, STM3E6IdO
39005093930 g3900. Y39WoxgIOo 30 9U, JOHMDOOMdIT0 BsdwoEgdsl 435dw9g3ls
393036m»  gobsblmo  I9bgxdgb@ol  BMb30900 © 36MH0BE039d0.  LofomBmTo
530656Lgd0L dommM30l LobGgdol Ho0ds@gdom 53bJ30MmboGmgdoLsmz0l
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39bLO3MPOGIMo  360dzbgermds  5d3l  ©oggAd30L  LolEgIOL  MEORBODOEOSL,
MOmdgwog  0m35wobHobgdl  obsbosmxgdol BMOIoMIOOL  M30L9dYMIOIIL
Do60mgdoll boslosml, 98 botxgdol ©Mmbgbg 9mIJdg BodEHMEMOL, @OLOYIAAO
35839690¢gd0LsmM30l GBogdE0Mmo dmboizgdgdol 9936M900Ls s 3MbEHGmMmmOol LolEgdol
3949600l qliodegdermdgdL.

ddoMmzgwo bobGgds (bwydogd@o)
l A l

15930656l 0bBEOEHOLIEBH O

(Lobgardfoxm, 3qbgdoww®o 5306560 IgbgxgM9gdo s Bolio
©O0MH9IBHMO0, Logobsblm 200 B5dgHomdgm bogdosbmdsdo
LoALobMMOO

\ 4

Lo oz30 LoLEBYTs (MDdOYIEO)

530b656LG0 BIWOPOO 393050l L530bsBLM-LogMgOGH™M
MgLwOLYdO d6mbgo 3sbo 5 bbgs MOHm0gmHommdgdo

bsb.1 20bs6L=y&m0 G969x¢896¢50b LAGHIIAIGS
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IIpo0JieMbl (PMHAHCOBOI0 MEHEA)KMEHTA B MPOMBIILIEHHBIX NPeINPUITHAX
Mapua 3yonamsuau, Huno Mreaeaaase
Pe3rome

Crarbsi mOCBAIlleHA TMpobOiieMaM (UHAHCOBOIO MEHEHKMEHTA IPOMBIIIICHHBIX
npennpusaTuii. B Heit oco6oe BHMMaHUe yAeIeHo 1ensaM (UHAHCOBOTO MEHEKMEHTa, KOTopast
3aKJII04aeTcs B 00eCrieueHnH MpeAnpusaTHS (PHHAHCOBBIMU pECypcaMH B TOM 00be€ME U CpOoKax,
KOTOpBhIE O00ECIEeYNBAIOT YIMPABICHHE XO3SIUCTBEHHOW EATEIBHOCTH MPEANPUATUS IO
YCTaHOBJICHHOM HOPMOM MpUOBUIA. A Tak)Ke BBIJIEJICHA 3HAYMMOCTh OpPTaHU3AIMH CHUCTEMBI
TUTAHUPOBAHMUS C 1ENTbI0 YCIEIIHOTO (YHKIIMOHUPOBAHUS CUCTEMBI (PMHAHCOBOTO YIIPABICHHUS
npeanpustisi. OObsI3aTETHBIM YCIOBHEM SBISETCS MOX0/]T K MPOIECCY ITAHUPOBAHUS C TPEX
MO3UIMI: (YHKIIMOHAIHON, CUTYallUOHHOW W CHCTeMHOH. B craThe mpencTaBieHbl Te
OCHOBHBI€ aCIIEKTHI, HA KOTOPHIE CIIeAyeT 0OpaTUTh BHUMAHUE PYKABOJICTBY MPEANIPUSATHS TIPU
dbopMupoBaHnu (PUHAHCOBOTO IJIaHA.

PROBLEMS OF FINANCIAL MANAGEMENT IN INDUSTRIAL
ENTERPRISES
Maria Zubiashvidi, Nino Mgvdeladze

Abstract

The article is devoted to the problems of financial management of industrial enterprises.
In it, special attention is paid to the objectives of financial management that is to provide the
company with financial resources to the extent and terms that ensure the management of the
economic activity of the enterprise at the established rate of profit. And also is highlighted the
importance of the organization of the planning system in order to successfully operate the
financial management system of the enterprise. An obligatory condition is the approach to the
planning process from three positions: functional, situational and systemic. In the article are
presents the main aspects to which attention should be paid to the management of the company
when forming a financial plan.
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IMOBTOPHBIN CYET B CTATUCTHUKE OILIUBKA
M3ua MoucupanumBuiu, Tea ApuBaase
Pe3rome
IIo mepe pasBuTHs ClIEHHANU3ALUU U KOOIEPUPOBAHUS CTOMMOCTH IPEBPATHIICS B
cepbe3Hyro npobiemy. B cratbe paccmarpuBaeTcsi peaigbHas MPOAYKIHS MPOMBIIIIICHHOCTH,
KakK cTaThs B OajaHce XOBHﬁCTBa, €CTb YHUCTasd NPpOAYKIHUA TPOMBIINIJICHHOCTH. Y4et cTonMocTH
9THUX JBJICMCHTOB U HUX CYMMApPHOC HCKIOUCHHUC BIIOJIHC BBIIIOJIHUMO IIpU CYHICCTBYIOILCM

COCTOSIHHUHM CTaTUCTUKH.

THE REPEATED ACCOUNT IN STATISTICS IS ERROR
Mzia Moistsrapishvili, Tea Archvadze
Abstract
In the article are considered repeated calculation in statistics that is accepted as false in
science and are justified , but part are not considered it as distortion. The real production of
industry that are considered in article as balance is the pure [production of industry, for
calculation of that from the total production were avoided expanses on materials, fuel and
auxiliary materials. The account of these elements and their total calculation is rather possible

due state of existing statistics.
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OINPEJAEJIEHUE PACXOJA TOIIVIMBA ABTOMOBWJIA TPU ABUXEHUU C
3AMKHYTBIM LIUKJIOM HEBOJIBIIIOM JJIUHbI
Jasut IIpunonamsuian, Pesas Besupxanamsuiau, Hyrzap Iunacamuaze
Pe3rome

B cratbe paccmaTpuBalOTCS 3aMKHYThIE [HMKJIbl JBUKCHHS aBTOMOOHWILHOTO
Tpancnopta. [lokazaHbl TPyAHOCTH UCHIOIB30BaHUS KOT/ia Bce (pa3bl IBUXKEHUS UCTIOMHSIIOTCS
Ha y4yacTKax HEOOJbIION JIMHBL. YJIENbHBIA MPOLEHT YKa3aHHBIX PEXKUMOB OCOOEHHO
YBEIUYEH [UJIi TOPOJCKHX MapHIPYyTH3UPOBAHHBIX aBTOOycoB. Ilpemnmaraercss mertonuka,
KOTOpas OCHOBaHa Ha clelnuaibHoM MeToae MonTte-Kapio cTaTUCTUYECKUX HMCCIIeIOBaHUM.
Ha ocHOBaHMM yKa3aHHOrO METOJa MOXHO CO3[aBaTh TUIIMYHBIE LUKJIbI, YTO 3HAYUTEIBHO
00Jier4aeT yCTaHOBJICHHE SKCIUIyaTal[MOHHBIX CBOWCTB MPU HCCICAOBAHMM HUKIMYECKUX
PEXHUMOB. 31IECh K€ TIpeicTaBIcHa (GopMyIIa sl ONPEISIICHHS PAacX0/1a TOILTUBA aBTOMOOWIIS
OpU JBIKEHUM C 3aMKHYTBIM IIUKJIOM HEOONbIIONW [UIMHBL. BelieykazaHHoe Haét
BO3MOXXHOCTh OIIEHKM M TM0A0Opa aBTOTPAHCIOPTA OCYIIECTBUTH C YUETOM YCIOBUM

AKCIUTyaTallMy U ¢ 3TUM YBEJIMYUBATh 3P(PEKTUBHOCTh aBTOTPAHCIIOPTA.

DETERMINATION OF CAR FUEL CONSUMPTION AT TRAFFIC
WITH A CLOSE SHORT CYCLE
Davit Pridonashvili, Revaz Velijanashvili, Nugzar Diasamidze
Abstract
In the article are considered closed cycles of road transport. The difficulties of
application are shown when all phases of the traffict are performed in sections of small length.
The specific percentage of these modes is especially increased for urban routed buses. The
proposed methodology, which is based on a special Monte Carlo method of statistical studies.
Based on this method, is possible to create typical cycles, which greatly facilitates the
establishment of operational properties in the study of cyclic modes. It also presents the formula
for determining the fuel consumption of a vehicle at traffic with a closed cycle of small length.
The above gives the opportunity to assess and select vehicles to take into account the operating

conditions and with this increase the efficiency of vehicles.
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Determining the speed of a car in a collision
Valerian Kharitonashvili, Malkhaz Khvedelidze
Abstract
Methods for determining the instantaneous speeds at the moment of the start of a car’s
collision when they hit an obstacle are considered, and a method is given to determine the
vehicle’s speed before hitting a stationary obstacle, taking into account traces left by car tires
on the road surfaces during an external braking and the distance of a throw from a stationary

obstacle.

00 onpeneeHNH CKOPOCTH ABTOMOOMJISI IPH CTOJKHOBEHUH HA NPENATCTBHE
Xapuronamsuiu Banepuan, XBeneauasze Maiuxas
Pesrome
PaCCMOTpeHBI MCETOAUKU OIPECACIICHNA MIHOBCHHBIX CKOpOCTeﬁ B MOMCHT Hayalia
yaapa aBTOMOOMIIEH IMpU UX CTOJIKHOBCHHUU HaA IPCIIATCTBUC U JACTCA MCTOANKA OIIPCACICHUA
CKOpPOCTH aBTOMOOHIIS A0 Hac3la Ha HCIIOABUKHOC IIPCIATCTBUC C YUCTOM CJICHOB,
OCTaBJIEHHUX IIMHAMHU aBTOMOOWJISI HA JOPOKHOM MOKPBITHI IPU SKCTEPHOM TOPMOXKEHUH U

paccTostHUSI 0TOpOCa OT HEMOABHUKHOTO MPETISITCTBUS.
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ANALYSIS OF EFFICIENCY OF TRANSPORT SERVICE
Kharitonashvili Valerian, Dvarelidze Nikoloz

Abstract
Analysis of the efficiency of transport services shows that the level of efficiency is deter-
mined by the mode of operation of the vehicle, road conditions, carrying capacity, fuel
consumption, which, as well as factors determining the total resistance to movement. In modern
conditions, when assessing transport services, it also becomes necessary to take into account

external negative effects affecting road users in traffic and the environment.

AHAJIN3 DOPPEKTUBHOCTHU TPAHCIIOPTHOI'O OBCJIY’KUBAHUA
Xaputonamswiu Banepuan, /IBapeanaze Hukosio3
Pe3rome
Ananuz 3(1)(I)CKTI/IBHOCTI/I TPAHCIIOPTHOT'O O6CJ'Iy>KI/IBaHI/I${ IMMOKAa3bIBACT, UYTO YPOBCHb
3(1)(1)6KTI/IBHOCTI/I OIIPEACIIACTCA PCIKUMOM IKCIUTyaTallu aBTOTPAHCIIOPTHOTO CPEACTBA, 1OPO-
KHBIMU YCJIOBUSIMHU, I'DPY30I0JIbEMHOCTBIO (BMECTUMOCTBIO), PACXOJIOM TOIUIMBA, a TaKKe
(bakTopoB, O0YCIOBIMBAIOIINX CYMMapHOE COMPOTUBIECHUE ABUKEHUIO. B COBpEMEHHBIX
YCIIOBUAX TPHU OLCHKE TPAHCIIOPTHOI'O O6CJ'IY)KI/IB8.HI/I${, TaKKC CTaHOBUTCA HeO6XO,Z[BIMI/IM
YUYC€CTh BHCIIHBIC OTPHULATCIILHBIC B(I)Q)GKTBI, BJIIFOIINX HA YIACTHUKOB JOPOKHOI'O ABUKCHUA

B TPAHCIIOPHOM IIOTOKE U CPEJE.
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K CBEJEHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B JKypHAI “Tpancnoptr MAaIIMHOCTPOEHHE” TPAHCIIOPTHOIO u
MaIIMHOCTPOUTENBHOTO (pakyapTeTa ['py3MHCKOTO TEXHHMYECKOIO YHUBEPCHUTETAa HAay4HbIE
paboThI MPEACTABISAIOTCA HAa TPY3UHCKOM, aHTIHMICKOM M PYCCKOM S3BIKAaX C COOJIIOJICHHEM
CIIEIYIOIIUX TPEOOBAHMIA:

1. PaGora momxkHa ObITh BhIONIHEHa HA Oymare ¢popmatrom A4 c uaTepBaiom 1,5 Ha

MIEYaTHOM JIMCTE corylacHo TpeboBanusMm cranmapra 1SO:

a) Pabora moxmroraBnmBaercs B Microsoft Word ¢ ucnonb3oBaHueM penakTopoB

tabnui 1 GopMylT; BO3MOKHO MCIIOJIb30BaHue mporpammbl Microsoft Excel.

0) pasmepsl nosst paboyero aUCTa: BepxHee — 35 MM, HUKHEe — 25 MM, JieBoe —

25 ™M, npaBoe — 25 mm.

B) BBINIOJHEHHAs HA TPY3WHCKOM S3BIKY pabOTHI JODKHA OBITH HaOpaHa mIpHQTOM

Sylfaen, BbINOIHEHHBIN HA AHTTTUICKOM M PYCCKOM S3bIKaX paboThl — mpudTom Times

New Roman.

r) Ha3BaHHe pabOThl MOKHO ObITh HabOpano mpudrom  Sylfaen (14B); wums u

Gamunus aBropa —  mpudpTtom Sylfaen  (13B); HasBaHue opraHuzaiuu, rje
BBITIOJIHEHA paboTa, yKas3bIBaeTcsi B CKOOkax — mpudtom 13B; pesrome paboTh
BBITMOJHAETCS. KypCUBHBIM HipudTom 12; kiroueBble cinoBa — mpudrom 12; TekcT

pabotel — wmpudToM 12; BBINOJHEHHAs HA PYCCKOM SI3bIKy pabota — mpudrom 12;
1oCJIe JIMTepaTypbl NpUiaraeTcs pe3oMe Ha aHTJIIMHCKOM M PYCCKOM SI3BIKaX CO
CIIEAYIOIIMM YyKa3aHHeM: Ha3BaHHe palOoTbl, HMMs M (aMuIus aBTOpa (aBTOPOB).
O06BEéM pe3toMe He JoJDKeH npeBbimath 10-15 cTpok;
2. PabGora nmomkHa OBITH TpeicTaBieHa Ha kommakt-mucke (CD-R) w B omgHOM
sK3eMITIsIpe (pa30opurBO) HaneyaTaHHOM Ha Oymare popmarta A4,
3. K pabore npunaratorcsi JaHHble 00 aBTOpe (aBTOpax): HaydHas CTENeHb, 3BaHHEl U
[ONKHOCTb;
4. Penmakuus cOrJIacHTCs HamedataTb B OJIHOM KypHaje He Oojee Tpéx craThe
BBITTOJIHEHHBIX OJTHUM U TEM K€ aBTOPOM;
5. KonmnuecTBo nuctoB paboTsl onpeaensercs ot 5 10 30 cTpaHuLL;

6. ABTOp HECET OTBETCTBEHHOCTH 3a COACPIKAHUC U KAYCCTBO pa6OTLI.
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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 — 35 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 10-15

lines;

2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed
on format A4,

3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Pe,[[aKI_II/ISI COIJIaCUTCA Halc4dataTb B OJHOM JKYpHaJIC HC Ooiee TpéX cTaTben
BBITIOJITHCHHBIX OIHHUM U TEM KC aBTOPOM;

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

6. The author is wholly responsible for the contents and quality of the paper.
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