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About monitoring the technical condition of cars

Otar Gelashvili, Valeri Jajanidze, Vasil Abuladze
Abstract

The article deals with the tasks of monitoring the technical condition of vehicles, in
particular, their periodic technical inspection, current rules, analysis of the planned results and
development prospects. The means necessary for the successful implementation of the
inspection process, the issue of compliance with the parameters determined by the current
regulations, the parameters determined by the vehicle manufacturer, the problem of compliance
of the methods of periodic technical inspection with modern requirements are discussed. Ways
of development and improvement of methods and technical means of periodic technical

inspection of vehicles.

O MOHMTOPHHIE TEXHUYECKOI0 COCTOSHUSI ABTOMOOHUJIEH

Orap I'enamBuinu, Bagepu Jxagxannaze, Bacun Adynanse

Pe3rome

B cratbe paccMOTpCHA 3aJa9 MOHHUTOPHUHI'd TCXHUYUCCKOTO COCTOAHUA TPAHCIIOPTHBIX
CpeaAcCTB, B YaCTHOCTU HUX HepI/IO,[[I/I‘ICCKI/Iﬁ TEXHUYESCKUH oCMOTD, ,Z[CIZCTByIOH.[PIC ImpaBujia,
aHaJIn3 HJ'IaHI/IpyeMI)IX pGSYJ'IBTaTOB nu HepCHeKTI/IBI)I nux pa3131/1T1/1${. O6CY)KI[21IOTC$I CpeﬂCTBa n
TGXHOJ’IOFI/II\/'I HeO6XO)II/IMI)Ie JJIA ycnemHoro HpOBeHeHHSI HNHCIICKITUOHHOI'O npouecca
aBTOMOOWJIEH, BONPOC COOTBETCTBUS IapaMeTpaM, OINPEICNIEHHbIM JIeWCTBYIOUIUM
periiaMeHToOM, MapamMeTpaM, OHNPCACICHHBIM MPOU3BOAUTCICM TPAHCIIOPTHOIO CpCACTBa,
HpO6J’IeMa COOTBCTCTBUA MCTOHNOB IMECPHUOIHYCCKOIO0 TCXHUYCCKOTO OCMOTpa COBPCMCHHBIM
Tpe6OBaHI/I$IM. HyTI/I paSBI/ITI/ISI n COBepHIeHCTBOBaHI/IH METOOAOB U TCEXHHUYCCKHUX CpG}ICTB

NEPUOANYICCKOr0 TEXHUICCKOTO OCMOTpPA TPAaHCIIOPTHLIX CPECIACTB.
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Prospects for periodic technical inspections of vehicles

Otar Gelashvili, Valeri Jajanidze, Saba Koplatadze
Abstract

The article discusses methods for determining the technical condition of vehicles, in
particular, methods of planned and unscheduled diagnostics, methods of their provision, as well
as the positive and negative aspects of their use. Tools needed to successfully complete the
inspection process. On-board diagnostic puncture of cars and the stages of its development, the
role of on-board diagnostics in the process of monitoring the technical condition of a car are
discussed. Ways of development and improvement of methods and technical means of periodic

technical inspection of a car.

HepCl'IeKTI/IBbI INEPUOAHUICCKHUX TEXHUIECCKHUX OCMOTPOB

TPAHCIOPTHBIX CPEACTB

Orap I'enamBuiu, Banepu I:xxkaxxanunse, Cada Konaranse

Pe3rome

B cratre paccMOTpeHa METOABI OITPEACIICHUS TCXHUYCCKOTI'O COCTOSAHUA TPAHCIIOPTHBIX
Cp€I[CTB, B 4YaCTHOCTH, MCETOABI HHaHOBOfI n BHGHJIaHOBOfI JAUarioOCTHUKH, CHOC06BI nx
06GCHe'-IeHI/I5I, a TAKXC ITIOJIOXKHUTCIIBHBIC U OTpl/IHaTeJ'IBHI)Ie CTOpOHLI UX HCIIOJIB30BaAHUI.
I/IHCprMCHTLI, H606XO,Z[I/IMBIG AJI1 YCIICIIHOI'O BBIITOJIHCHHA HWHCIICKIIMOHHOI'O IIpOoIecCa.
O6cyxaaroTcs O0PTOBOI IMAarHOCTUYECKHI TPOKOJI aBBTOMOOUIIEH 1 3TaIbl €ro pa3BUTHUS, POJIb
OOpPTOBOM TMATHOCTUKH B MPOIECCE KOHTPOJIS TEXHUYECKOTO COCTOSHHS aBToMOoOus. [lytn
paSBI/ITI/Iﬂ nu COBepHIeHCTBOBaHI/IH METOAOB W TCXHUYCCKUX Cpe)ICTB Hepnonnqecxoro

TCXHUYICCKOTO OCMOTpa ABTOMOOMIIS.
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Improving information management of the workflow of

the internal combustion engine

Otar Gelashvili, Valeri Jajanidze, David Dzotsenidze
Abstract

The article discusses the principles of operation of an electronic control system for
automobile internal combustion engines. Features of information management of the process,
the process of searching for information, processing them and executing commands from the
executive device is described, in particular, by the information processing department - the
process of agreeing the value of one or another work parameter with the optimal one. A model

for ensuring the continuity of the "on-line" mode of information management is presented.

Yaydmenue nH(POPMAIMOHHOTO YIIPABJIECHUS PadouuM

IpoHeCCOM IBUTATE/IA BHYTPECHHETIO CrOpaHus

Orap I'enamBuau, Banepu [:xkamxanunnze, Jasua Jd3ouenuase

Pesrome
B crathe paccMOTpeHBI NPUHLUIBI PaOOThl 3JIEKTPOHHOH CHCTEMBI YIpaBIICHUS
aBTOMOOWJIBHBIMH JBHUTaTeIsIMH BHYTPEHHErO CrOpaHMs U OCOOEHHOCTH MH(OPMAILMOHHON
ynpasieHuH nporecca. Onucano npouec noucka nHpopMauu, ux o0pabOTKH U BBIITOJHEHUS
KOMaHJ OT HCIIOJIHUTEIBHOIO YCTpOMCTBO. B uacTHOCTH, Ipoliecc coriacoBaHusi pazMepa
KOHKPETHOI'0 TapameTpa 3aJaHHs ¢ ONTHUMaJbHBIM OTAe’IOM 00paboTku uHpopMmaiuu. B
CTaTb€ TPUBEACHA MOJEIb  O0ECleUYeHUsT  HENMpPEephIBHOCTH  «OH-JIAHH»  pexHuMa

MH(OPMALIMOHHOHN YIIPaBJICHUU.
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A GENERALIZED CONCEPT OF THE LOCAL AND GLOBAL
IMPACTS OF ROAD TRANSPORT ON THE ENVIRONMENT
Jumber losebidze, Giorgi Abramishvili, Khatuna Mgebrishuvili,

David Dzotsenidze, Levan Mamaladze
Abstract
The paper discusses what significant changes have been made to the existing simple

conceptual model of the impact of road transport on the environment; Consequently, the model
has added new members that focus on important environmental factors such as high oxygen
consumption by road transport and carbon dioxide and heat emissions. Also specified from
model compilers (image members) whose factors are local, global, or both. The obtained model

more fully reflects the essence and scale of the impact of road transport on the environment.

OBOBIIEHHASA MO/JEJIb JIOKAJIBHOT'O U I''IOBAJIBHOT' O
BO3JEVMCTBUS ABTOMOBUJIBHOI'O TPAHCIIOPTA HA
OKPYXAIOLUYIO CPENLY
xymoOep Hocedunse, I'eopruii AOpamumBmin, Xatyna MreOpuiBuin,

Hasun /I3ouennnse, Jleean Mamananse
Pe3rome
B cratne 060y)KI[aCTC$I, KaKnue€ CYHMCCTBCHHBIC HW3MCHCHUS ObLIM BHECEHBI B

CYIIECTBYIOIYI0 TPOCTYI0 KOHLENTYaJIbHYI0 MOJENb BO3ACHCTBUS aBTOMOOWJIBHOTO
TPAaHCIOPTA Ha OKpyXkKarolyro cpeay. CienoBarenbHO, B MOJIENb 10OABIEHbl HOBBIE YJICHBI,
KOTOPBIE COCPEAOTOYCHBI Ha BaXHBIX OJKOJOTHYCCKHX (baKTO];)aX, TaKuX KaK BBICOKOC
noTpeliieHne KHUCIOPOAa aBTOMOOMJIBHBIM TPAHCIOPTOM M BBIOPOCHI YIJIEKHCIOrO raza U
teria. Taxke yKas3bIBaeTcs M3 WICHOB MOJIENU,Kakue (aKTOphl SIBISIOTCS JIOKAJIbHBIMHU,
robanbHbiMU WM oboumu. [lomydyeHHas Mmonenb Oojiee MOJTHO OTpPakaeT CYUIHOCTh U

MacIITadbl BO3JEHCTBUS aBTOMOOMIILHOTO TPAHCIIOPTA Ha OKPY/KAIOILYIO CPELy.
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On the issues of improving the operation of the

Georgian Railway
Petre Kenkadze, Avtandil Sharvashidze, Tariel Kotrikadze,
Rezi Kashibadze, Nika Kotrikadze
Abstract

The article considers at this stage the issues of improving the operational work of the
Georgian Railway, namely: the correspondence of the processed capacities of the port stations
to the required values and, against this background, the ways of their growth; in the railway-
maritime complex, improving technology to reduce the time of transshipment of goods and the
establishment of rational relationships between railway and maritime infrastructures, in order

to improve their performance.

IIo Bonpocam yiayqmenusi padotsl I'py3HHCKOM KeJIe3HOH T0POru
IMerpe Kenkanze, Asranaui lllapsammase, Tapuen Korpukanse,
Pe3u Kamubanze, Huka Korpukanse

Pe3rome
B cratbe paccMOTPCHbI HAa JAHHOM 3JTall€ BOIIPOCHI YIIYUIICHHUA 3KC1'[J'IyaTaI_II/IOHHOI71
pa60T0171 prSHHCKOP’I JKEJIE3HOU A0poru, a HMMCHHO: COOTBCTCTBUA nepepa6aTHBaeMbe
MOHIHOCTefI HOpTOBBIX CTaHIINU K HY)KHBIM BCJIMYMHAM U HaA 3TOM (1)0He HYTI/I nux pOCTa; B
KECJIC3HOAOPOKHO-MOPCKOM KOMIIIIEKCE COBCPIICHCTBOBAHUA TCXHOJIOTHU OJIA YMCHBIICHHWA
CPOKOB TCPCrpy3kd TIpPy30B U YCTAHOBJICHHC PpPallUOHAIBHBIX B3aUMOCBS3EN MCKOY
KENE3HOJIOPOKHBIX U MOPCKHX HH(PPACTPYKTYp, C LEJIbI0 YIy4lIeHHs MoKas3aTeiaed ux

paboTHI.
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V]IK 656.224
YIPOUEHHBIA METO/J PACUETA ITYCKOBBIX

CONPOTUBJIEHUH TATOBBIX JIBUT'ATEJIEN
HOCJIEAOBATEJBHOI'O BO3BY KIAEHUA JIIC
IHOCTOAHHOI'O TOKA

Cepro Kapunuauc™, Apranaui lllapsamuaze™, Mupuan

HouxanamBuaun™*, I03a Cxupraaaze***

*[Ipogpeccop, I py3unckuil mexHuyeckuul yHusepcumem;
** [Ipuenawénplii npogheccop, I py3unckuil mexHuyecKutl yHugepcumeni;
*** Accoyutiposannblii npogheccop, I py3unckuil mexHuyeckutl yHugepcumem

(I'py3uHckuii TexHnyeckuii ynupepcurert, yJja. M. Koctaa Ne71, 0175,

Tounucu, I'py3us)

Pestome: B nacmosiweli cmamve npugooUmcsi YnpoujeHHolil Memoo paciema nycKogblx
CONPOMUBIEHULL MA20BbIX 08Ueamenell NoC1e008amelbH020 8030YHCOeHUs, KOMOPbIL
3HAUUMENbHO COKpawaem u ynpowjaem oovem bl4UCIumenbHulX padoom.

KaroueBbie cioBa: COIIPOTUBJICHHUEC, JBUIATC]Ib, II0CJICA0OBATCIBHOC B036y)K,I[eHI/Ie,

C€CTCCTBCHHAA XapaKTCPpUCTUKA.

HecMoTpst Ha 3HAYUTEIBHOE BHEPEHUE CHIIOBOH 3JekTpoHHUKH B DI1C nepeMeHHOTO U
MOCTOSTHHOTO TOKa JI0 HACTOSIIET0 BPEMEHU TIPY30BbIe JIIEKTPOBO3bl (0koJ0 90%)
MIOCTOSTHHOTO TOKa pabOoTal0T MO CTApOl KIACCHUECKON CUCTEME PE3UCTOPHO-KOHTAKTOPHOTO
YIPaBICHUSI C JIBUTATEISIMU TIOCITIECOBATEILHOTO BO30YXKIEHHs, Tyie Tpedyercs pacuer
MYCKOBBIX COMPOTUBJICHUH.

Jlo HacTosIIero BPEMEHH B OCHOBHOM TOJIB3YIOTCS Tpado-aHATUTUYECKHUM METOIOM
pacueTa, KOTOpPbIH C HaIlIeH TOYKU 3PEHHUS SBISACTCS TPYAOEMKHM, TPEOYIONIUM OOJIBIIOTO
00beMa BBIYUCITUTEIBHBIX PaldoT.

Ha puc. 1 mpuBeaeHBI CXEMBI U IUArPaMMbl TyCKOBBIX COIMTPOTHBIICHUH C IBUTATEIIIMU
HEe3aBUCUMOTO (puc. 1, a) u mocaenoBaTeIbHOTO BO30YykaeHuii (puc. 1, 0).

W3 06enx MyCKOBBIX JAMarpamMM BHIHO, YTO ITYCKOBOH TOK Kojebaercs B mpemenax |

(MakcumanbHOTO) M |, (MUHUMANILHOTO) 3HAYEHUH, B TAKHX XK€ Mpeieax U MEeHSIOTCS TOTOKH,

CpCAHUC 3HAYCHUA KOTOPBIX OCTAKOTCA ITOCTOAHHBIMH. B Ttakom ciIydyac JBUTraTciib
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MOCIIE0BATEIHLHOTO BO30YKICHHS B IPOIIECCE MTyCKa MOYKHO pacCMaTpPUBATh KaK JIBUTATEIb C
HE3aBHCHUMBIM BO30YKIICHUEM.
B oOmem cnydae g100yr0 XapaKTEPUCTHKY MOXKHO OIPEACIUTh U3 CICIYIOIIErO
BBIPOKCHHUS:
U -RI
Vi=—r—", 1)
Co(l)
rae U —HampspkeHHe Ha 32)KUMax JBUTATES;
R =R, + 2 I, — cyMMapHOe aKTHBHOE COIPOTHUBIICHHE IKOPHO#T LIETIH, BKIFOYast U IyCKOBOE
R,;
| — TOK SIKOpHO# 1eny;
C—-=5,3Ce o HW3BECTHAs! IOCTOSHHAS,

k

L — [epeaaToyHoe Ynucio, 0obuHo 1 =3,8—-4;
D, — auametp xosiecHol napsl (1,25 m);

®(l) —MarHuTHBINA MOTOK;

PN
Ce = —— — mocTosiHHasI IBUTATeIIs;

60a
P = a —uucno nap moatocoB U mapaiielbHbIX BETBEH SKOPSI.

B cnydae aBurarens mocienoBaTenbHOTO BO30OYKIEHHS, pabOTaroiero B OOBIYHOM
pexume,, B TaKOM Cllydae IpU H3MEHEHUU TOKa SKOpsS TakKK€ MEHSeTCs M IOTOK,
ompeesieMblil KpUBOW HaMarHMYWBaHUS, MOKa3aHHOW Ha puc. 1, 0, mubo mo TabIuYHON
3aBUCHUMOCTH, IPUBEICHHOM TaMKe.

Kak ormeuanoch BBIIIC, BO BpEMs ITYCKa (CMOTpI/ITe ITYCKOBBIC JUarpaMMbl Ha obonx

I +
pUCYHKaX) cpeJHee 3HaueHue Toka |, :%: const ocraercss MOCTOSHHBIM, B TaKOM

cinydae ypaBHeHue (1) MOXKHO mepenucarh CIeIyrInM 00pa3omM
U-IR

“coa() @)

Kak BugHo u3 (2) B Hem Bmecto @(l) mpucyrcrByer D(l,), xoTopslii sBisiercs

MOCTOSTHHOM BETMUMHOM MO ATON MPUYHHE BbIpaxkeHHe (2) ABIsSeTCS ypaBHEHHUEM MPSIMBIX ITPU
R =var . B atom ciyuae pacuer BeAeTcsl KaK JUIsl IBUTaTeNsl C HE3aBUCUMBIM BO30YXK/IEHUEM

(puc. 1, a).
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Taxkum oOpa3oM, BeIOpaB myckoBsle TOKU |, u |,, onpexnensieM ux cpegHee 3HaUeHUE

L+,
2

= |, ; 10 5TOMY CpeJJHEMY 3HAYEHHUIO W3 KPUBOW HAMarHW4YMBaHHMsA (JTMOO M3 TaOIUIIBI

1) ompenensiem cpenuee 3HaueHue notoka O, . Jlanee Beck pacueT BeIeTCs Kak JUIsl JBUTaTels

C HC3aBHCHUMbIM BO36y>KI[eHI/IeM.

U
T
fr

ji A
Ze
I
Tabauua 1
TJI-2K
@ 0 | 0,028 | 0,056 | 0,081 | 0,097 0,104 0,11 0,116
I 0 100 200 300 400 500 600 700

Puc. 1. Cxembl nycka u nyckoevle Ouazpammul 0guzameneil He3A6UCUMOZ0
(puc. 1, a) u nocneoosamenvnozo 6030yxcoenusn (puc. 1, 6).
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B 9TOM cnyqae CKOpPOCThb XOJIOCTOI'O XO/J1a OHpe,Z[CJ'IHeTC}I Hn3 Voc = ———, JaJIc€ Ha
o(l,)
U-I1Xr

A

€CTECTBEHHOM Xapakrepuctuke V =
C-o(l d )

BpIOMpaeM Toku |, u 1, .

n

. U
OrkiazpiBas Ha OCH a0CIHCC JICBOH MOJTYIUIOCKOCTH CONPOTUBICHUs R +2r, = m
1

U
R, +2r, = Mk KoTopble coeaunsieM npssMbiMu AB 1 CD ¢ ockro opaunart. Jlanee otpesku 2-
2
3, 4-5, 6-7...., pactionoxxeHHbie BHYTpU NpsMbIXx AB u CD OynyT paBHBI CTYIIEHSM ITYCKOBOTO
peocrara.

BbIBO/IbI

B pabote mnpemioxkeH yNpoOIIEHHBIM METOJ pacyeTa IMYCKOBBIX COMPOTUBICHUMN
JIBUTATENSl  TOCJIEIOBATEILHOTO  BO3OYXKACHHUS,  KOTOPBIH  3HAUYUTENIIBHO  MPOIIE
CYILIECTBYIOIIETO.
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SIMPLIFIED METHOD FOR CALCULATING THE SERIAL EXCITATION
TRACTION DC MOTORS ERS STARTING RESISTANCE
Sergo Karipidis, Avtandil Sharvashidze, Mirian Tsotskhalashuvili,
luza Skhirtladze
Abstract

In this article is stated a simplified method for calculating of the series excitation traction
motors ERS starting resistances that significantly reduces and simplifies the amount of

computational works.
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CONTROL OF CARRIAGES AXLE-BOX UNIT RUNNING
ORDER IN OPERATION

Roman Morchiladze, Jemal Morchiladze, Megi Paturashvili,
Giorgi Jangavadze
Abstract

Jn the article is considered the importance of carriage axle-box running order in the
providing of safety. Based on the existing statisticsac of share of axle-boxes damages is
analyzing causes and and technical means for their revealing. Beside applied in the practice
devices for revealing the overheating of axle-boxes are considered the pre-conditions that would

causes the damages in axle-boxes and be taking into account at their survey.

KOHTPO.JIb TEXHUUYECKOM UCITIPABHOCTHU
BAI'OHHBIX BYKCOBBIX Y3JI0B B OKCIIVIYATAIIUHU

Poman Mopuniaaase, likemaa Mopuuinanse, Meru Ilarypamsuiu, I'uopru
J:kanraBanse
Pe3rome
B cratne HCCIICAOBAHbI IPUYNHBI HAarpcBa 6yKCOBLIX Y3JIOB BaroHa u €ro BJISIHHUC
Ha O€30MOCHOCTh JBMKEHUS Toe310B. [Ipu oOleHKe COCTOSHUS HarpeThix OYKC
aHAJIM3UPYIOTCS T€ TEXHUYECKUE MMapaMeTpH, KOTOpbIE CIIOCOOCTBYIOT HarpeBy. JlaHo

PEKOMCHAAIINHU IO YTOUYHCHUIO MMOPAAKA NU3YUCHUA ITPUYNH BbIX0Ja U3 CTPOA 6YKCOB.
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ORGANIZATION OF THE WORKING PROCESS
WHEN USING GAS FUEL IN MARINE DIESELS

Zaza Shubladze*, Zurab Saladze*, Jemal Sharadze*

*Associated Professor, Batumi State Maritime Academy

(Batumi State Maritime Academy, Rustaveli st. Ne53, 6000, the Autonomous
Republic of Adjara, Batumi, Georgia)

Abstract: The requirements of the International Convention of the MAPPOL, 73/76 regarding
the reduction of sulfur content in fuel describe: the ways to solve the problem by using gas fuel
in marine diesel engines, the advantages of dual-fuel diesels, and the necessary design changes,
features of the work process, questions of economy and the efficiency of gas fuel for the diesel
engines.

Keywords: The ship's internal combustion engine; Gas engines, Gas turbines; Diesel generator.

One of the urgent tasks currently facing the marine power industry is the use of fuels
with a low sulfur content or with its complete absence. Starting from 2020, under the
requirements of an international convention, restrictions were introduced on the use of fuels
with a sulfur content of more than 0.5%. This leads to the fact that it will be impossible to use
heavy fuel, and it will be necessary either to transfer the marine diesel engines of the transport
fleet to more expensive diesel fuel or to stop the fleet. Gaseous fuel, in particular natural gas,
has some advantages as compared with liquid fuel. Good anti-knock properties of gas fuels,
favorable conditions for mixture formation, wide ignition limits in mixtures with air provide
high technical and economic indicators of engines. In terms of power density and fuel
efficiency, the best modern gas and gas-liquid engines are close to liquid-fuel ones and have

significant advantages over them.

Fig. 1. Natural gas tanker.
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Fig. 2. A natural gas marine engine.

The applied gas and gas-liquid engines differ in a wide variety of ways of organizing
work processes and structures, but they can be subdivided according to the type of gas fuel
used, the peculiarities of the organization of the mixing process, ignition, and combustion, as
well as according to the principle of regulation of these engines. Gas engines differ in the type
of organization of the gaseous fuel ignition process. They are usually created based on

commercially available liquid fuel engines.

Air intake and gas injection Compression of gas/air mixture Fiotidelingection‘and igeiion

Fig. 3.

The engine is started on diesel fuel, and the entire nozzle is used, both small and large
needles. If the start is successful, the ignition is stable, then the engine switches to gas fuel. It
takes about a minute, fuel change.

Maintaining the correct air to fuel ratio over the entire operating range is essential for
these engines to prevent knocking or ignition errors and to keep emissions low. This is achieved
through the use of Waste Gate, an electronically controlled exhaust gas bypass system around

the turbines.
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In case the gas cannot be used as fuel for the engine and there is no reverse liquefaction
unit on the ship, a system for burning such gas is provided. This unit is called Gas Combustion

Unit or Thermal Oxidiser, and is installed in the vessel's false pipe.
SAACKE Gas Combustion Unit (GCU)

Dilution and

cooling asr

Fig. 4.

Gas engines with internal mixture formation and prechamber-flare ignition have been
developed. The same scheme was used to produce large-scale engines for diesel generators and
gas engine compressors. Later, engines with liquefied gas fuel supply systems were created. In
these systems, liquefied gas was first converted into a gaseous state, and then mixed with air in
a gas-air mixer installed in the inlet pipeline, i.e., it was organized into external mixture
formation (in mixing devices similar in principle to carburetors, providing the same means the
required composition of the mixture in all modes). At the same time, fuel supply systems with
guantitative, qualitative, and mixed control of gas engines were developed. Ignition of gaseous
fuel in the combustion chamber (CC) of a diesel engine is possible from an additional spark
plug (pre-chamber-torch ignition), due to the heat of compression of the gas-air mixture and
from the ignition dose of diesel fuel. Pre-combustion gas engines are much more complex than
externally mixed engines and are not widely used at present. Direct use of gaseous fuels in
diesel engines without an additional spark plug is possible only with a compression ratio of 22
and higher, which is due to the high auto-ignition temperature of these fuels. Therefore, gas
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diesel has gained predominant distribution, in which a dose of diesel fuel is injected at the end
of the compression stroke of the gas-air mixture. Moreover, the ignition dose depends on the
characteristics of the gas diesel (its dimension, level of force, properties of gaseous fuel) and
can vary widely (from 5 to 50%). When converting diesel to gas diesel, minimal engine re-
equipment is required, which consists of installing a gas-air mixer in the intake pipeline with a
gas supply control system when changing the load mode (quality control) and some structural
modernization of the diesel fuel pilot dose supply regulator. Gas diesel with a pilot dose of
diesel fuel has been developed for marine, diesel-generator, and transport installations for use
in gas pumping stations, etc. At present, much attention is paid to transferring the operation of
marine diesel engines from liquid to gaseous fuel, to save and reduce toxic emissions with
exhaust gases. In this case, the engine fuel supply system must be retrofitted with gas equipment
and appropriate safety measures must be provided. It should be borne in mind that converting
liquid-fuel diesel engines to a gas-liquid cycle is not so easy to carry out in practice. First of all,
you need to decide which method of forming the working mixture in the cylinder is better?
When installing a gas-air mixer in the inlet pipeline with a gas supply control system when
changing the load mode (quality control), it should be borne in mind that the diesel engine's
operating cycle will be carried out according to the principle of isochoric heat supply with all
the ensuing consequences. The maximum combustion pressure will rise sharply, which we
cannot admit since it is a limiting factor in the reliability of the diesel engine. If the maximum
combustion pressure is not exceeded in excess of the existing one, it will be necessary to reduce
the fuel (gas) supply. This will lead to a decrease in diesel power. At the same time, the decrease
can be significant. For example, for a 6LF58 (6CHN 58/105) diesel engine, when using a cycle
with ignition with an electric spark, the value of the maximum pressure pg can increase by 8%,
and if the excess air for combustion ratio remains unchanged, the indicated rated power will
drop by more than three times. The turbine capacity of the turbocharger will not be sufficient
to provide the compressor with the specified boost pressure. To maintain and ensure the balance
of power of the turbocharger, the boost pressure or compression ratio must be reduced. To
restore the diesel power and balance the turbine and compressor power, the combustion air ratio
can be lowered by increasing the gas supply. This will lead to an increase in the value of gas
consumption, a decrease in coefficient of efficiency, and an increase in the specific effective
gas consumption. At the initial stage of gasification of marine diesel engines, when the cost of
gas fuel is seven times cheaper than heavy fuel, this does not have any noticeable value. Note
that this has been the case since the beginning of the use of heavy fuel in marine diesel engines.

But in the future, this may become significant and it will be necessary to find ways to reduce
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the specific consumption of gas engine fuel in marine diesel engines. This method of operating
a diesel engine on gas is possible only for four-stroke diesel engines. The second way is the use
of double injection nozzles when there is an atomizer for injection of liquid pilot fuel and an
atomizer for injection of gaseous fuel or separate nozzles for supplying gas fuel and liquid fuel
[7]. In this case, it is possible to organize the working process in the cylinder according to the
mixed principle of heat supply - first along the isochore, then according to the isobar [6]. This
makes it possible not to reduce diesel power in any significant way. For instance, calculations
for the 6LF58 diesel engine (6CH N 58/105) showed that when using heavy fuel with a heating
value of Qn = 41868 kJ / kg, the nominal diesel power will be N en = 4413 kW, and when using
gas with a heating value of Qn = 36720 kJ / m3 and 10% heavy fuel oil additive as a pilot, the
total calorific value will be 37213 kJ / kg and the rated power of the diesel will be N en = 4258
KW. That is, with a decrease in the calorific value of the fuel mixture by 11.1%, the power will
decrease by 3.5% while maintaining the main parameters of the working process (p, pz, p c, €,
a, etc.). Probably, recommendations should be developed on the operating modes of diesel

engines when switching to natural gas.

..

Relique-
faction* LNG LNG
L)
|
Cryogenic

Fig.5. Basic schemes for the transition to the use of gaseous fuel in the main engine.

Oxidizer - oxidizing agent; HP Compressor - high pressure compressor;
Reliquification - gas re-liquefaction; HP Vaporizer - high pressure evaporator; Cryogenic HP
Pump - high pressure cryogenic pump; LNG - liquefied natural gas (LNG); CNG stands for
Compressed Natural Gas (CNG).
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What modes can be used to switch from liquid fuel to gas fuel and vice versa. The
industry produces all the elements necessary for the transition to gas fuel on ships of small-
displacement: gas-fueled engines, cryogenic tanks for storing liquefied gas, gas analyzers. All
this equipment is not only produced but already has the approval of the Maritime Register of
Shipping. When economic feasibility arises, the use of gas will take its place on ships.
Currently, there are no technical difficulties and regulatory restrictions on the use of this type
of fuel on ships.

Recently, there have been trends towards a switch to LNG as a fuel and more thorough
clean-up of emissions to the environment in order to meet the increasingly stringent IMO
Regulations. This leads to the development of engines using two types of fuel, diesel and LNG,
with a shift in the future to engines using only LNG as a fuel, as a cleaner fuel. At the same
time, in order not to install complex and expensive purification systems, as well as to reduce
fuel consumption, the vessels are switched to the "Slow Steaming" mode, i.e. swimming at low
speeds. This, in turn, requires a transition to low-speed engines.

In fig. three schemes of switching to gaseous fuel for marine diesel engines are
presented.

When developing CNG engines, two options are possible. When such engines are
developed for LNG carriers, liquefied gas is already on board and boil-off gas (BOG) must be
used as fuel. The gas supply system would then be able to supply gas from the cargo tank to the
main engine and to the dual-fuel generators. The gas supply system must also provide for gas
supply to the Gas Combustion Unit (GCU) in the event of high gas pressure in the tanks
approaching the permissible limit value.

Fig. 6. New engine gas supply module.
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In the second case, for ships of other classes, for example for container ships that do not
carry LNG as cargo, both LNG tanks and a gas supply system from the tanks to the main engine
and generators must be installed. In this case, the problem arises of designing space for LNG
tanks without losing container cargo capacity.

From a technical point of view, there are only small differences between diesel and gas
engines. Let's consider the operation of an engine on two types of fuel using the example of
engines of the ME-GI Dual line of the MAN B&W family of MAN Diesel & Turbo.

The figure shows the components that must be added to the design of the engine to be
able to run on gaseous fuel. The gas supply line is designed according to the principle of a pipe
in a pipe with ventilation of the annular space and installation of sensors for hydrocarbon

infiltration for an emergency stop of the engine. And in fig. 5. This node is shown in section.

Sealing oil inlet
l Hydraulic oil inlet

Gas leakage detection

Cylinder cover

Connection to the |
ventilated pipe system

Gas fuel supply

Fig. 7. Sectional view of the feed unit for two types of fuel.

Gas fuel supply - gaseous fuel supply; Connection to the ventilation pipe system -
connection to the ventilation pipe system; Cylinder cover - cylinder cover; Gas leakage
detection - gas leakage sensor; Sealing oil inlet - liquid fuel inlet seal; Hydraulic oil inlet -

hydraulic fluid inlet.
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To control the engine using gaseous fuel, a special system is built into the engine
structure. In addition, in addition to the gas supply system, the following units are added to the
design of the main and auxiliary engines:

« ventilation system for ventilation of the annular space in the gas supply system to the engine;
* system of seals when supplying diesel fuel to the separating valves separating gas and diesel
fuel; this system is fully integrated into the engine by the engine manufacturer;

« inert gas system for purging the gas supply system to the engine with inert gas;

* control system and system for ensuring safe work.

Engines of the ME-GI range for container ships, gas carriers and bulk carriers.

In the coming years, apparently, there will be a gradual increase in fuel prices again, and
engines operating on two types of fuel will become quite cost-effective. And there is expected
to switch to engines operating only on LNG.

Conversion to CNG is quite possible for the engines of the ME or ME-C range. A large
amount of research has been carried out by shipyards and classification societies, and currently
there are dual-fuel engine designs for vessels of almost all classes. LNG tanks require 2-3 times
more space than diesel tanks due to the low density of the gaseous fuel. In addition, these tanks
require an effective thermal insulation system. The Gl range engines require gas compressed to
a maximum pressure of 300 bar. Gas liquefaction and regasification technologies are now
available and related technical solutions have been developed by HGS, TGE, DSME, Cryostar,
HHI and now also MHI.

What all of these systems have in common is that they include:

* piston pumps for pumping LNG under high pressure;
* automatic pump control system to maintain pressure in engine systems;
* heat exchangers for heating LNG to the temperature required by the engine;

* buffer spaces for absorbing pulsations generated by pressure fluctuations.

299myg9690o {i4oMHmgdo s WoGHIMIGHGY:

1. IMO — MARPOL 73/78 (2008), Regulation for the prevention of air pollution form ship,
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3. MAN B&W Diesel A/S Copenhagen, Denmark- Emission Control MAN B&W Two-

stroke Diesel Engine;
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OPT'AHU3ALUSA PABOYEI'O IPOLECCA ITPU
NCITOJIb3OBAHUU I'A30BOI'O TOIIVIMBA

B MOPCKHUX JAU3BEJISAX
3a3za llyoaan3ze, 3ypad Cananze, l:xxeman Hlapan3ze

Pe3rome
TpeboBanust MexnyHnapoanoi kouseHu MAPPOL, 73/76 oTHOCUTENTEHO CHUXKEHUS
COJIEpXKaHUs CEPhl B TOIUIMBE OIMUCHIBAIOT: CIIOCOOBI peIieHuUsT TPOOIEMBI C UCIIOIh30BAaHUEM
ra3oBOro TOIUIMBA B CYJOBBIX AM3EIbHBIX JIBUTaTEISAX, MPEUMYIIECTBA JIBYX TOIUIMBHBIX
nu3enel M HeoOXOMUMYH0 KOHCTPYKIHMIO. M3MEHEHHs, OCOOCHHOCTH pabdouero mpoiecca,
BOIIPOCH PKOHOMHUHU U A((PEKTUBHOCTH HCIIOIB30BAHUS Ta30BOT0 TOILIMBA IS JU3EIHHBIX

JIBUTATEIIEH.
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YK 621.9

NCCIEJOBAHUE KUHEMATHUKHA
QIMMNIUAKITONIHOI'O MEXAHU3MA

3ypad MuepaumBuIn*

*Acucmenm npogpecop, I py3unckuil mexnuueckull yHugepcumem
(I'py3uHckuii TexHu4yeckuii yHuBepcurteT, yJa. KocraBa Ne71, 0175,

Tounucu, I'py3us)

Pe3tome: B cmamve npedcmaeieHo KuHeMamuyeckoe peuieHue NiaHemapHo20 MexaHuma
C cameniumom, Haxo0sawe20Ccs 80 GHeUHeM 3AYENIeHUU C HEeNOOBUICHBIM YEeHMPALbHbIM
KOJIeCOM. T'eomempuueckue o0cobeHHOCMU — MPAEKMOPUU  MEXAHUIMA  NO3BOISIOM
NPUMEHAMb IMOM MEeXAHU3M 8 MAWUHAX, 00eCneyu8arouux mexHoI0SULecKue npoyeccol
0151 KOMOPbIX UHO20A HEeOOX0OUMbl HEe3HAYUMmeIbHble KONeOaHUss 6e00M020 36eHd Hd
omane  ocmanoeku. Mexanuzmbl  MaxKo2co MUNa NPUMEHSIOMCS 68 MEKCMUNbHOU
NPOMbIULIEHHOCIU, 20€ npu 00pabomke Kako2o-HUOyOb mamepuania mpedoyemcst 4umooul
UCNOIHUMENbHBIU OP2aH MO2 COBEPULamb HEe3HAYUMeNbHble KONeOAHUsT OMHOCUMETbHO
BDEMEHH020 NOJONCEHUSL.

KiaroueBble ciioBa: MCXaHU3M, LUKIIONAA, CATCIUIAT, TPACKTOpPUSA, HHUKIL.

BBenenue

[InaneTapHbie MEXaHU3MBI C CATEJUIUTOM WM C CaTEUIMTAMH, KOTOPBIC MO3BOJISIOT
JOTTyCKaTh MPUOIMKEHHYI0O KBAa3MOCTAHOBKY BBIXOJHOTO 3BEHA, IMUPOKO MPUMEHSIOTCS B
MalIMHaX  TEKCTWJIBHOW W  JIETKOM  NPOMBINIJIEHHOCTH. Takue  JOmyleHus K
HE3HAYUTENbHBIM OTKJIOHEHUSM TpPU BBICTOE paboyero opraHa MexaHus3ma, O0OYCIIOBIEHBI
THOKOCTBI0O M TOJATIIMBOCTHIO 00pabaThIBAEMBIX M MPOTOHAEMBIX B JTOM OTpaciu
MaTtepuayioB. Tak HampuMmep B CHCIUAIBHBIX IIMBEHHBIX  MAaIllMHAX CYIIECTBYIOT
MEXaHU3MBbI TIOMEPEYHBIX WJIU TMPOJOJIBHBIX KOJICOAHWW WTJIBI MPHU TMPOIIUBKE MaTepHaa.
Takoe mnoBeneHHE HWHCTPYMEHTA HE  OKa3blBAa€T MOBPEXKJAIOIIEE BO3JCUCTBHE  HA
oOpabaTeiBaeMblii MaTepuai, B MpOIECCe MPOKOJa MaTepuaia ¢ MOMOIIBI0 UTIBL. B Takux
CTy4asix BO3MOYKHO HCTIOJB30BAaHME MEXAHH3MOB C MEHBIICH KHHEMATHYECKON CIOKHOCTH
W JTAIONIMX BO3MOXHOCTh pa3BUBaTh  Kak MOXHO  OOJBIIIHE CKOPOCTH  JUId

BBICOKOCKOPOCTHBIX MAalllhnH IMBEMHOIO0 MU TEKCTHUJIBHOI'O IMPOU3BOACTB.
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OcHoBHAA YaCTh

B macrosimeii paboTe paccMOTpEH IUIAHETapHBIH MEXaHW3M C  CaTeJUIUTOM

Haxo4dgmuMcCs BO BHCHIHCM 3alCINICHMU C HCIOABHIXHBIM HCHTPAJIBHBIM KOJICCOM (pI/IC

1).
YraoBele ckopocTd Boguiaa OA M caTeuTa CBA3aHBI COOTHOLICHUEM:
w;"0A=w, 1, 1)
OTKyja yrioBas CKOPOCTh CaTesIuTa Oyger:
w2=%'0)1=ﬁ::2'w1 (2)

Puc. 1.

COOTBETCTBEHHO 3aBHUCHUMOCTD MCXKAY YyrjiaMu II0BOpOTa CaTcilyinTa W BOAWJIBI

Oyner:

r1+7;

V=<PT=<P(”+1) (3)
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_n
3gece N = /Tz

VYron moBopoTa caTeuIMTa BO BpallleHUM OTHOCUTENbHO Boamia OA :
MAO' =y — ¢ = ¢n 4

B navansHOM mONoKeHMH M, Touka Haxomurcsi Ha mpsmoir  Ox (¢ = 0). eciu

IMOJIOKHUTL 3TOT YIOJl PaBHBIM 27'[, Ipru 3TOM Q= 27T/n OTO 3HA4YUT, 4YTO 3a BpPCM:A
OAHOI'0 06op0Ta Bojauiaa Touka M OKaXCTCsA Ha HO,Z[BH)KHOﬁ JJUHUHU OCHTPOB OA.
B IIOJIOKCHHUH, aHAJIOIrH4YHOM ITIOJOXXCHHUIO MO:_ B PE3YyJIbTATC TPACKTOPHUA TOYKHU M
06pa3yeT SMHUOUKIIONAY, KOTOpas COCTOUT U3 n IICTCIIb.

Hcxons w3 5TOro HamuiueM napaMeTpuiICCKOC YpPAaBHCHUC TPACKTOPHU TOUYKHU M

(puc. 1):
x=(r1+r2)-cosg0+l-cos(1+:—1)<p (5)
2
. . 2
y=(r1+r2)-smg0+l-sm(1+r—)<p (6)
2

Wi MOXXHO HamucaTh HMHaye:
x = |OM|-cosp +1-cosy =
= +mnr) cosp+1l-cos(n—1)p =
=r-[(n+1)cosep + A-cos(n+ 1)¢] (7)
3necs Beeteno ofosnauenme A= L/,
y = |0OM|-sing + |- siny =
=r-[(n+1)sing + A-sin(n + 1)¢p] (8)

Yrinosoit KOB(I)(I)I/II_II/ICHT KacaTellbHOM K OIMTUITUKIION AL, HCXOMdIIeld M3 Hadaja

koopauHatr O:

ay _y
dx  x (9)

Huddepenunansl kKoopauHaT B ypaBHeHUH (9) Oyayt:
dy =7, -[(n+ Dcosp + 1-(n+ 1)cos(n + 1)p]de. (10)
dx =1 -[-(n+ D)sing — A-(n+ Dsin(n + 1)plde (11)
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Torma ypaBHenue (9) mnpuHMMaeT BUL:

dy cosp+ A-cos(n+1)g

dx —sing — A-sin(n+ 1)@ -

sing +L-sin(n+ e

= ——= (12)
confp—m-cos(n+1)<p
Wnu
P+i(m+2)cosng—(n+1)=0 (13)
Perrenne 3Toro ypaBHeHUsS Oyier:
_ (n+1)-A%
cosng = — ) (14)
OTcrozia mojiyyaeM 3HAYCHHUs YIJIOB TIOBOPOTA BOMJIA!
21 21
¢, = *o, ‘Pz=§01+7»----»‘Pn=‘P1+(n+1)7- (15)
Kortopeie oTBeuaroT ToukaM KacaHus NpsAMbIX OM K METIsAM SIHIHKIOHIbL:
2 4 —1)2¢2 —1)4 4
¢.[1_¢_+¢__,1+,1M_/1M]:0 (16)
3! 5! 3! 5!

Vrasl IMoBOpOTa BOAWJIA IIPpU KaCaHHH C€TOo JUHUM K ICTJIIC OIIMIHUKIOUIbI

OTIPEICIIAIOTCS, €Cli BhIpakeHHe (8) MpHUpaBHATH K HYIIO:
(n+1)sinp+ A-sin(n+ 1) =0 (17)
JInst pelieHus: 3aa4dd pasziokuM (QyHKnuu sing u sin(n+ 1) B cremneHHbIC

pAABl U OTpaHUYHUMCA TOJIBKO IICPBBIMU TpPEMA HICHAMHU KaXAOTO psAda, IIOCIIEC YCro

OylneM UMEeTh:

: > 9°
sm<pz<p—?+? (18)
_ (n+1)3¢3 | (n+1)°@°

3! 5!

sin(n+ Do~ m+ 1) (19)

[ToxcraBnsist 5TH pasznoxeHusl B ypaBHeHue (17) momyunM OWKBaApaTHOE ypaBHEHUE

CJIEMYIONIETO BHUIA!

An+D*-1 4 Am+1)*-1
5! ¢ 3!

cp*+(A+1) =0 (20)
Ho ecam 3amacrca B psgax (18) u (19) TONbKO MEpBBIMH JABYMSI 4JI€HAMHU TO
MOJIyYHMM KBaJpaTHOE ypaBHEHUE:

An+1)?%-1 )
3!

p*—(1+1) =0 (21)
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Pemenust koroporo Oymyt:

_ 6(1+1)
p=1= An+1)2-1 (22)
[locne moacraHoBKM 3TOro peuieHus B ypaBHeHue (17) mosyumm:
, A,
@' = arcsin [m sin(n + 1)<p] (23)

Ora Qopmyrna Aaer yroja MOBOpPOTa BOJIWIBI KOTOpask COOTBEUCUBYET IOJTHOMY
000pOTy BEIOMOrO 3BEHA, U BCJIEACTBUU ITOTO OINHUCAHUIO IMOJHON METIN SMHUIUKIONIbI

TOYKOH 3TOro 3BEHA.

3akJIoueHue

Her npuyBennyenus B TOM, 4TO celyac LBIKJIOUIHBIE MEXAaHU3MBbl IIPOYHO 3AHSUIN
CBOE IIOJIOKEHHE B JIETKOM U TEKCTWJIBHOM NPOMBIIIJICHHOCTH B KAadeCTBE HaIIPaBJISAIOLIErO
MEXaHM3Ma IIBEMHOM HIVIBI B  CIELHMAJIbHBIX  HIBEHHBIX MalllMHaX, KOTOpPBIE
OpeJHa3HaueHbl i1 MPOAEIKHM B TKAHAX IpPU IIMTHE 3UIr3arooOpasHbIX U APYrHX
CIIOKHBIX BHUJOB CTPOYEK. OTH MEXaHU3Mbl JOIYCKAlOT HE3HAUYUTEIbHBIE KOJICOaAHUU
UTTBl TIpM €€ HaXOXKICHWM BHYTpU 0OOpadaTblBaeMOro Marepuana, H OTHM OHO
NpPEMATCTBYET €ro Inopye NpH 3ammMBke. B Hacrosmieil paboTe naercs KHMHEMaTHYECKOE
UCCIIEIOBAaHUE JIBUKEHUS OJHOTO U3 TAKUX MEXaHM3MOB, YCTAHOBJEHBI (DYHKI[MOHAJIbHBIE
3aBUCHMOCTH MEXJIY YIJOM II0BOPOTa BEAYIIETO 3BEHA U TPACKTOPUEW IEpKATEIs WIJIbI

BEJIOMOTO 3BE€HA MpHU paboTe MBEWHOW MAaITUHBI.

Jluteparypa:

1. Apro6onesckuit 1. U. - Teopus mexanusmoB u mamuH M. Hayka, 1988r. 639c;

2. Jlepurckuit H. W. - Teopus mexanm3moB m mamuH — M. Hayka, 1990r. 590c;

3. 'aBpunenko B. A. - Teopuss mexanusmoB - M. Hayka, 1973r. 580c;

4. Tumodee I'. A. - Teopus MexaHu3moB M MexaHuka MammH — M. MI'TY um. H.
9. baymana, 2017r. 566¢;

5. CropoxxkeB B. B. - Mammunsl 1 anmapaThl JIETKOM ITPOMBIIUIEHHOCTH — M. Akanemus,

2010r. 400c.

65



g9065¢00 ,,BMBbL3MMOEH0 s 356965000096 gdmmds“ Ne2 (51) 2021§;.

Investigation of the kinematics of the epicycloid mechanism

Zurab Mchedlishvili
Abstract

The article presents a kinematic solution of a planetary mechanism with a satellite,
which is in external engagement with a fixed central wheel. The geometric features of the
mechanism path allow the use of this mechanism in machines, providing technological
processes for which minor oscillations of the driven link are sometimes required at the stop
stage. Mechanisms of this type are used in the textile industry, where in the treatment of a
material, it is required that the executive body can make slight fluctuations relative to the

temporary position.

930303000 394560Bol 30bgds@GHozol 33erga3s

BM5d 83903300
9oy
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YK 621.9
OnpenesieHue HaNPAKEHHO-

1e(OPMUPOBAHHOIO COCTOSIHUS OAaJIKM
MEePEMEHHOI0 CEYCHHUS KECTKO
3a/1eJIAHHOI0 10 KOHIIAM

3ypad MuepmumBuiau*, UBan :kuxsanze**, Mapuna Jlocadepuaze™**

*Acucmenm npogecop, I py3uHckuii mexHuueckuli yHusepcumem;
*ATOunUCCKUll  KOLNeO0NC JHCeNeHCHOOOPOAICHO20 MPAHCNOPMA, NPenoddaeameiy,
OOKMOp MEeXHUYECKUX HAYK;

***Tounucckutl UHCMUMYmM 20PHOU MEXAHUKY, CMAPWULl HAYYHbIUL COMPYOHUK,
OOKMOP MEeXHUYeCKUx HayK
(I'py3unckmii Texunyeckmii ynupepcurter, yia. Kocraa Ne71, 0175,

Tonancu, I'py3us)

Pe3rome: B cmamve paccmompen ooun u3z Mmemooog pacuema HA HPOYHOCMbL U
HCECMKOCMb  WUPOKO NPUMEHACMbIX 6 PA3IUYHBbIX CMPOUMENbHbIX KOHCMPYKYUAX U 6
MAUUHHBIX azpezamax cmamudecku HeonpeoeiumMvlx OdlOK NepPeMeHHO20 CeyeHUs.
Heticmeytowasa ua  ynpyeylo — cucmemy — CMpOUMENbHAA UnU  IKCHIAYAMAayuOHHAsA
cmamuyeckas Hazpyska 6 HauleMm cayyae sAeasemcs cummempuuynou. Pacuem oanok
MaKko20 muna ne2ue  6ce20 NPOU3BOOUMCS — MEmOOOM  MOMEHMHbIX — naowjaoei U
npeocmasnsiem — QYHOAMEHMANbHYIO  3a0a4y  CMPOUMENbHOU  MEXAHUKU  MAwuH U
CMPOUMENbHbIX KOHCMPYKYUU.

KiaroueBble ciioBa: CTCPIKCHb, apKa, NMCPEMEHHOC CCUYCHUC, MOMCHT, IIJIOIIA/b.

BBenenune

Kak wu3BecTHO Oalku TMEPEMEHHOIO0 CEYEHUs  IIUPOKO  IMPUMEHSIOTCA B
CTPOMTENbHBIX W MAIIMHHBIX KOHCTPYKIMSX B KaueCTBE CHJIOBBIX 3JEMEHTOB. OHH
OUYEHb HYXHBI IIPU CTPOMTEIBCTBE MHOIONPOJETHBIX KOHCTPYKIIMHM B Kaue€CTBE IPOJIETOB.
Jns  npunanuss uM  OonbIield yCTOWYMBOCTH M HPOYHOCTH. JUIS pacyeToB CHayaia
ompenensiercss (opma ynpyro JUHUM OaldKd B CIEACTBUHU Je(opMaiuu moj EeUCTBHEM
M3ruOAIOIIUX MOMEHTOB U IEpepe3blBAIOIIUX CHUJI. IPU 3TOM BO BCEX TeX Cilydasx
KOIZla YINpPYTrUMU JUHUSAMHU TOJB3YIOTCSA JJI ONPEIENICHHS CTaTHYECKH HEOINPEAEIUMBIX

OINOPHLBIX PCAKIMKU BIIMAHUAMHA NICPCPC3bIBAOIINX CHUJII MOXKHO HpeHe6peqL. AJi1 pacyeTa
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BbIINICHA3BaHHBIX KOHCTPYKIIUUN palroOHaJILHO II0JI30BaTbCd MCTOAOM MOMCHTHBIX

IoIaAe, 4YTo W NpPOJAETaHO B Hameld pabore.

OcHoBHasi 4acTh
Jlyis 0OBSICHEHHST METOJa MOMEHTHBIX IUIOIIaell pPacCMOTPUM KOHCOJBHYIO OallKy
n3o0paxeHHyro Ha puc. l. OHa HarpyxeHa Mo Bcedl AnuHEe paBHbIMH ycuiausmu P. Ecmu
MBI BBIJEIMM B ATOH Oajike YNPYrd AJIEMEHT JUIMHOIO dX 4YacTH ke Oalku cIpaBa U
ClieBa OT 3TOrO 3JIEMEHTa IMPEACTaBUM aOCOJIOTHO KECTKMMH, TOTAa Kakas JHOO TOouKa

C HaXOHHMHﬁCﬂ Ha pacCTOsHHUM S OT IOTOr0 DJJICMEHTa OIIYCTUTCI Ha BEINYUHY

s =dy-x=—-dx-x (1)

E
OTO BBIpaXKECHHME €CTh CTATUYECKMII MOMEHT HHEPLUMM IUIOIIAAM Y3KOM IOJOCKH

M
JUIMHOIO dX ¥ BBICOTOIO 7; OTHOCHTENILHO B3fITOTO MOMEPEYHOrO  CEUCHHs 6anku. Ho
TaK KaKk B JCHCTBUTEIHHOCTH BCE DJIEMEHTHI OaJlKd YIPYIH TO MPOTHO B3SATOH TOYKU
Oyzner paBeH cymme Bcex dd, BBI3BAHHBIX JedopMalMsIMU BCEX IJIEMEHTAPHBIX OTPE3KOB

OaJlkM OT Kakoil JmOO TOYKHA HO 3aaeciku B.

P

Puc. 1.
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- (BM . .
§=J. =X dx 2
9t0 BBIPAXKCHUC ABJIICTCA CTATHUYCCKUM MOMCHTOM ILIOIIAAN % 3aKJIIOYCHHOI'O

Mexay Toukoi mporuba C wu 3agenkoit B, orHocutenpHO TOukm C.
OTO BBIPAXKEHHE MOXKHO pPAacCMaTpHUBATh KaK BEIMYMHY HW3THOAIOIIET0 MOMEHTA

Oanku 3amenaHHOM B Touke A U cBoOomHOW B Touke B, mpu 3arpyxeHun Tpy30BoOi

M

VIOl  —.
man £l
VYron moBopora 6anku B Kakoi nubo touke C paBeH cymme yrioB dy or B

no C, ciemoBarenbHO:

B M

P P2 Ps

A L
7 Y

Puc. 2.

VYron nporuba oOpazyemblil JuHUEH Mporuda mpocToil Oanku KoTopas 3arpykeHa

CHIION y JIEBOM OIIOpEI, C TOPU3OHTAJIBIO MOXEM pacCMaTpuBaTb KaK JICBOC OIIOPHOC
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. . L1
JaBiieHue CBOOONHOW OajKu MpH €€ Harpy3ke MOMEHTHOM IUIOIIAJbI0, B3STOM 7 bas.

M?-dx

B IIONEPEYHOM CCYCHHMHM Ha pacCTOSHHHU X OT JIEBOIO KOHIA ,Z[efICTByeT rpy3 ma

umHy dx, tne My — MOMEHT MpPOCTON CBOOOTHOW OaNKH.

Takum 00pa3oM yron y JieBOH OMHOpBI MMOJ BIWSHHEM Tpy3a P Oyner paBeH

Modx(l—x)

Op = f T Bl 1)

Ecin momynbs ynpyroctu E ecTh BenuuMHA IOCTOSIHHAs, TO IPU NEPEMEHHOM

MOMCHTC HMHCPHHUH IIOINCPEYHOI'0 CCUCHUA IIOJIYUUM:

My (l-x)dx

TouHo Tax)ke MBI INOJIYy4YMM II0 OTHOIICHHUIO YTy HpOFI/I6a y HpaBOﬁ OITIOPHEI:

ElG,p = fMO_mx 3

I

HaHI/IIHGM 3aBUCUMOCTHU MC)KI[y 3 KUMHBIMU U 63.JIO‘IHI)IMI/I MOMCHTaAMU.
l—x
[
M =—M, (4)
M'=*Mm 5
==M, (5)
Vel mporuba @&, u @, nox BIMAHMEM MOMeHTa M; JeBOii OHOpHI |

yriel iporu6a @) u @, 1noj BAMSHHEM MOMEHTa M, TIpaBoii OMOpBI OMPENENSIOTCS

U3 YypaBHCHUM:

ElE. = fM’(l—Ix)dx _ %f (l—xl)zdx (6)
1 _ M'U-x)dx _ My xdx  ~x%dx
Elo) = I T [lf I I ] )
M'xd M d 2d
Bl6, = [H5 = 1A - ®
Elo) = [Mxdx _ My pxidx 9)

I l I

[Tonabie yrael B JFOOOM CEYEHUH TOJIYYAIOTCS C TMOMOIIBIO YpPaBHECHHH:

Ml(@lp + @(1 + gll) = El@l =

_ [ Mo(-x)dx | My (I-x)2dx My xdx x2dx
=] I +zf I +l[lf1 1] (10)
Ml(@zp + gz + gzl) = El@z =
_ [ Moxdx | M xdx x?%dx My x%dx
=] I +l[lf1 1]+lf I (11)
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I'me cornmacuo puc. 1 o3Hauaer

f Mo(l—x)dx

M N
- — MOMEHT IUIOIaau TO B OTHOIICHWU omopHOU Beptukanu (B);

f Myxdx

M N
T — MOMEHT IO TO B OTHOIICHWU OMOpHOW BepTukamu (A);

f (I-x)?%dx

1 .
.~ — MOMEHT MHEPUMH IUIOIIA/H ~ B OTHOIICHUH OMOPHOM BEpPTHKAIHA (B);

2
x“dx 1 o
) — MOMEHT WHEPIMM IUIOWAJM — B OTHOUICHHHM ONOPHOH BEpPTUKANM (A);

xdx 1 o
) — — MOMEHT TUIOmanu - B OTHOUICHHH OMNOPHOH BEPTHKAIH (A);

dx o
— — yupyruii Bec ocu Oasku Ha JUMHY dX,

1 .
~— YOpyruii Bec ocu Oanku Ha muHy 1,

3akJ/IloueHue

HGT HpGYBeJII/IquI/Iﬂ B TOM, 4YTO ceﬁt{ac 6aJIKI/I C HCpCMeHHI)IMI/I CCUCHUSIMHU BIOOJIb
CBOEU ocHu HaxogdAT KaK MOXHO HIMPOKOC IMPHUMCHCHHC B PAa3JIMYHbIX MAlIMHHBIX H
CTPOUTCIBbHBIX KOHCTPYKIHAX, KaK KapKaCHbIC 3JICMCHTBI HOBBIIIEHHOH! IIPpOYHOCTH U
KECTKOCTH, HpI/IMeHeHI/Ie TAKUX DJJIEMCHTOB J1Aa€T BO3MOXHOCTH 3aMCHbI MACCHUBHBIX
OIMOPHLIX W CHJIOBBIX J3JICMCHTOB Ha 60.]166 JICTKHUC H CBO6OI{HO BBIACPKHUBAIOIIUEC TEC KEC
Harpy3ku. Pacuer Takux Oanok SBJIsETCS CIOXKHOM 3agauell TeopuM YHOPYrocTh M B
HaCTOSIH_[eﬁ pa60Te acTCA 60nee JICTKU MCTOJ PCIICHUA 3TOU 3ala4i, KOTOopasa HacT

BO3MOXHOCTb HCIOJB30BATHh €ro AJId HPaKTHYCCKUX IIGJ'ICI\/'I.
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Determination of stressed-deformed state of variable-

section beam rigidly embedded at ends

Zurab Mchedlishvili, Ilvane Jikhvadze, Marina Losaberidze
Abstract

One of the methods of calculation for strength and rigidity widely used in various
construction structures and machine units of statically undefined beams of variable cross
section is considered in the article. The construction or operational static load acting on the
elastic system is symmetrical in our case. The calculation of beams of this type is most easily
carried out by the method of moment areas and represents the fundamental task of the

construction mechanics of machines and construction structures.
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VIIK 621.9
KUHEMATHUYECKOE MUCCJIEJOBAHUE

3YBUATO-PBIYAKHOI'O ABYXKOJIECHOI'O
INAPHUPHOI'O YETBIPEX3BEHHUKA

3ypad MuepaumBuiaua™
*Acucmenm npocghecop, I pysunckuili mexnuyeckuil yHugepcumem
(I'py3unckmii Texunyeckmii ynupepcutert, yia. Kocraa Ne71, 0175,

Tonaucu, I'py3us)

Pe3rome: B cmamve npedcmagnieno KuHemamuyeckoe — peuieHue nocied08amenbHo20
3Y04AMO-PLINANCHO20  MEXAHUZMA, M. e. MAKO20 68 KOMOPOM HAX0OSAUe20Cs 60 GHEeUHeM
3ayenyieHuu 6edyujee 36eHO 3y0uamoll KUHeMAmuyecKol yenu Nnpusooumcst 60 8pauyeHue
BE0OMbIM 36€HOM PbIYANCHOU Yenu U 6 KOMOPOM Hem HU O0O0H020 NOOBUNCHO20 36€Hd,
obecneuusaowe20 NOCMOSHHOE  MEJICYEHMPOsoe PACCMOsIHUE NApbl 3YOUAMbIX KoJec.
T'eomempuueckue ocobeHHOCMU MPASKMOPUU MEXAHUIMA NO360JISIIONM NPUMEHAMb IMOMm
MeXanusm 8 MAWUHAx, OCYWeCmeIsiomux 8ecoMd pPA3HOOOPA3Hble U CLONCHbIE  3AKOHbL
08UDICEHUsL 36eHbES. B omux Mexanusmax wuucio NnOOBUNCHBIX 36€HbE8 PbIUANCHOU Yenu
Oonbule eOuHUYbl U OMKIIOYEHUE 3y0Uamoll yenu om pPoblYaNiCHOU He U3MeHsiem CmeneHu
NOOBUNCHOCMU NOCTEOHEl.

KiaoueBble ciioBa: MCXaHHM3M, 3BCHO, 3}/'6an0€ KOJICCO, TpaCcKTOpH:A, pbIyar.

BBenenue

3y04aTo-peruaKHble MEXaHU3MbI HIHPOKO MPUMEHSIIOTCS B METaI000padaThIBAIOIIIX
CTaHKax a TaK »e€ B MallMHAaX TEKCTWIBHOM M JIETKOW MNPOMBIIUIEHHOCTH. [Ipun
o0Opa3oBaHuM 3y04aToO-phlUaXHOTO MEXaHU3Ma CIEAYyEeT UMETh B BUIY, YTO B PBHIYaKHOMN
YacTH KWHEMAaTUYECKOW LEMU CTENEHb MOABMXKHOCTH W Bblllle €AMHUIBI U €€ 3BEHbS
MMEIOT HeompeneNieHHble NBrokeHus. [lapamienbHoe coequHEHNEe TaKoW Ienu C 3y0daToi
KMHEMAaTUYeCKOW IIeTbI0 B TOM CJy4ae, KOrjJa OJHO WU HECKOJIbKO 3yO0YaThIX KOJec
CBSI3aHBI JKECTKO CO 3BEHBSIMH  PBHIYAKHOM KHHEMAaTHYEeCKOW Iemu, O00ecrednBaroT
MOJIYYeHHOMY 3y04YaTo — PBIYAKHOMY MEXaHU3My CTeleHb mnojaBmwkHocth W =1, a
3BEHBSM PBHIUAKHON KWHEMAaTUUYECKOW MU — OMPEICICHHbIE 3aJaHHbIC 3aKOHBI IBHKCHHUSI

HIIN ONPECACICHHBIC TPACKTOPUU JABUXCHUA HX TOUYCK.
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OcHOoBHAA 4YaCTh

B Hactosmieir pabote paccMOTpeH 3y04aTo — peIYaKHBINA IBYXKOJIECHBIN IIapHUPHBINA

YETHIPEX3BEHHUK C BHEIIHUM 3aneruieHuemM  (puc. 1).

puc. 1.

s auddepeHuanbHOTO0 MeXaHW3Ma COCTaBIEHHOro u3 koilec Ro M Rp u
Bomquna BC wHamo cHavanma ¢GopMmyny Ompenensionlyr0 MepedaToyHoe — OTHOIIEHHE,

IMPUMCHUB IJId 2TOr0 MCTOA 06pameH1/1${ JABWXKXCHUA

. wp—ws3
l;uzl(]) = (1)
Wc—ws3
Tak kak koneco Rp CBSI3aHO C IMIATYHOM TO W = W, M MUCXOHAS M3 HTOTO:
. . Wy—wW3 1§:]
[ =igr=—7"=—— 2
and BC We-ws rc ( )

Ot1crofla MOXHO ONpPEIeNUTh YITIOBYIO CKOPOCTh BEIOMOIo KoJieca

l T
we =2 w3 — 2wy (3)
rc Trc

Jns monydeHus BBIPAXKEHHS JUIsl aHajora YIJIOBOM CKOpOCTH Koseca R, Halo

pa3zeNiuTh MpaBble U JieBble yacTU ypaBHeHUs (3) HAa wq, U Torna OyleM HMeETh:
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Yc_ 3 W3 _TB, W2 (4)

w1 rc w1 rc w1

CocTtaBUM BEKTOPHOE YpaBHEHHE 3aMKHYTOCTH Juisi kKuHemartmueckod meru OABC
ll+l2_l3+l4=0 (5)

OTOMYy ypaBHEHHMIO COOTBETCTBYIOT JIBa YpaBHEHHS MPOEKIUA Ha OCH KOOPIWHAT:
lycosa + l,cosp — l,cosy— 1y =0 (6)

[isina + l,sing — l,siny = 0 (7)
[IpomuddepeniupyemM 1o 000OIIEHHONH KOOpAMHATE @ OTH BhIpaxeHusa. Ecim

MbI IIpUMEM BO BHHMAHHC, UYTO

dp _ w3 dy _ w3

da w1 da w1
To moJlyduM aHaJIOTH YTJIOBBIX CKOPOCTEH
Wy _ li'sin(a—w) (8)
wy  lpsin(y-¢)
w3 _ li'sin(a—¢) (9)
wy  lpsin(y-¢)
[ToxcraBnsisi MoONMy4YeHHbIE BBIPAKEHUS JIs aHAJIOrOB B ypaBHeHHe (3) moiaydyum

BBIPpAXKCHUC JI1 aHAJIoTra er'IOBOI\/'I CKOpPOCTH BE€AOMOI'0 3BCHA:

E — l_l . I:Sin(a_(p) _ TB'Sin(a_(p):l (10)
w1 1c Lsin(y-¢@)  Iysin(y-9)
[Tocne storo mpoauddepeHurpyeM BblpakeHue (3) MO BPEMEHH, B pe3yibTare
YEero IMOJIy4YHUM:
I3 TB
Ec—r_'€3—_'€2. (11)
C rc
I'me uepes &,, &g U & 00O3HAUEHBI YIJIOBBIE YCKOPEHMs IIaTyHa, KOPOMBICIA
u Koieca R.

I[J'I}I MOJIYYCHHA  BBIPpAXXCHUA MJIA  aHaJlora YrJIOBOro YCKOPCHHA KOJIECa RC

pasnenuM obe yactu ypaBHeHus (11) Ha w? mocCIe YEro MONYYHM:

fc _ . & _TB f2 (12)
2 2 2
& €3 o
rae E 51 E - aHAJIOTW YIJIOBBIX YCKOpeHWH maTtyHa [, W Kopombicia I3
1 1

YCTBIPCX3BCHHUKA OA B C .
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Jlns HaXOXKJEHHsI 3TUX aHajoroB auddepeHpyeM IBaxbl ypaBHeHus (6) u (7)

no 00OOIIEHHOW KOOpAMHATE @ U NMPUMEM BO BHUMAHHE, YTO

d’p & dzl//_f_s

u
da? w? = da? w2

MIOJIYYHUM:
ly - cosa+ 1, - (%>2 ccosp + 1, -dz—q)-simp —
W1 da?
2 2y .
—l3-(z—j) -cosy/—l3-d7;/-smgy=0; (13)
;- sina + 1 -(%)Z-Sin + 1 -(12—¢-cos —
1 2 o, ¢ T iz da? @
2 2
—lg-(Z—i) -sinl//+l3-%-cosy/=0; (14)

YT1o06BI INOJIYYUTb  BBIPpAKCHHUA  IJId  aHAJIOrOB  YTJIOBBIX  YCKOpPCHUH, HaAIO0
BOCIIOJIB30BAThCA YPABHCHHUEM (13) U HCIOJIb30BAaTb MCTOA IIOBOPOTA ocen KOOpAMWHAT,
IIOBECPHYB HX CHadajla Ha Yrojl ¢ a IOTOM Ha yroia Y, YTOOKI KOCHUHYCBI JOTHUX YIJIOB
B HCKOTOPBIX YICHAX J3TOTO YpPABHCHHA CTAJIM PaBHBIMU CIAWHHUIEC, B PE3YJIbTATEC 4YCTO

IIOJIyYUM JiBa YPaBHEHHS:

2 2
& d?¢ _ ll-cos(a’—‘/f)+lz-(z_i) -cos(l//—(p)_l3.(z_i) o
a)_%  da? I sin(y—q) ( )

2 2
. _ (L2) . (23). —
& _ a2y _ li-cos(a—yw)+l, (w1) l3 (w1) cos(y—)

= = 16
w?  da? lysin(y—@) (16)
DTH ypaBHEHHUS JAIOT BO3MOXKHOCTH OIIPEJICIIUTh YIIIOBBIE YCKOPEHUs IIaTyHa H

KOpPOMBICJIa TOJIBKO IIPpU BpallCHUHW KPUBOIIWIIA C IMOCTOSIHHOM erIOBOﬁ CKOPOCTBIO, HO
€Clin KpUBOLIUIT KpPOME€ JOTOro HMECT U YIJIIOBOC YCKOPCHHUC TO q)OpMyJ'IbI JJIA

OonpeacICHUd YCKOPCHHUH MIaTyHAa W KOPOMBIC/IA 3allUIOYTCA B CICAYIOIIEM BHUIC!

g Ao, o A0 Lisin@—y)
2" da Vda? ™' 1, - sin(y— o)
2 2
li-cos(a—yw)+l1y- L2 ‘cos(y—@)—L3- 23
+ (0)1) (0)1) (1)%; (17)

Ly sin(y—q)
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d’y Lysin(a—¢)

dy 2
G3=¢& " —+wji —=¢
3 1 da 1 gaz 11, sin(y-o)

ly-cos(a— 1//)+lz-(2—i)2—lg(i—i)z-cos(z//—(p) .

lzsin(y—o)

w3 (18)

Nmes 3t popMysbl, ¢ MOMOIIBIO UX MOXXHO HAWTH JIMHEHHBIE CKOPOCTU W TIOJTHBIC

YCKOPEHHUA TOYCK BCEX 3BCHLBEB OTOI'0 MEXaHHU3MaA.

3aKkJIrouYeHue

Her nmpeyBenuuenust B ToM, 4TO ceilyac 3y04aTo — PbIYaKHBIE MEXaHU3MbI MTPOYHO
3aHAM CBOE TIOJIOKEHHWE B PA3IMYHBIX OOJIACTSAX  MAIIMHOCTPOCHHUS, JIETKOM U
TEKCTUJILHOW IPOMBIIIICHHOCTH. ['eoMeTpudecKue OCOOCHHOCTH TPACKTOPUHM MEXaHW3Ma
MO3BOJISIIOT ~ MPUMEHATH ATOT MEXaHW3M B MallWHAX, OCYIIECTBISIOMIMX BeChbMa
pazHOOOpa3Hble M CJIOXHBIC 3aKOHBl JBW)KCHMSI 3BEHBEB. 3yOuaTo — pBIYaKHBIE
MEXaHHU3Mbl KOHCTPYMPYIOTCSI B CaMbIX Pa3HBIX PA3HOBUAHOCTSX . OJHU M3 HHUX YAOOHO
WCIIOJIB30BaTh JUIsl BOCHPOW3BEACHUSI TPACKTOPUM HEKOTOPHIMH TOYKAMH HMX PBIUAXKHBIX
3BEHbEB, a JApYrue ig oOecredeHus 3aJaHHOTO 3aKoHa IBWXKeHUA. B pgaHHON cTaThe
paccCMOTpEH  TOCNEJOBAaTeIbHBIA  3yO0uaTO — pBHIYAKHBIA  MEXaHH3M B KOTOPOM
MOCNIEOBATEIbHOE COCIMHEHUE PBIUXHOW U 3y0UaToll KHHEMAaTHUECKHUX Ilere
obecrieunBaeT CTEMEHb TMOJABUKHOCTH, DPABHYIO €IWHUIIC. BBIBEICHBI KHHEMATHUUECKHE
3aBUCUMOCTH Ul 3TOTO MexaHu3Ma, OOEeCHeuMBAIOIINE  HAaXOXIEHHE  BCEX

KHHCMATHUYCCKUX IMapaMCETPOB €ro 3BCHLCB.
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Kinematic investigation of gear-lever

two-wheeled articulated four-link
Zurab Mchedlishvili

Abstract

The article presents a kinematic solution of a serial gear-lever mechanism, that is, in
which an externally engaged drive link of a gear kinematic chain is rotated by a driven link of
a lever chain and in which there is not a single movable link providing a constant center-to-
center distance of a pair of gears. The geometric features of the mechanism trajectory allow
this mechanism to be used in machines that implement very diverse and complex laws of motion
of links. In these mechanisms, the number of movable links of the lever chain is more than one
and disconnection of the gear chain from the lever chain does not change the degree of mobility
of the latter.
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Installation and dismantling of construction equipment

Davit Bakradze, Nikoloz Nareshelashvili
Abstract

The process of assembly and disassembly of construction equipment is an integral part of
their operation and maintenance, while the technical requirements for assembly and
disassembly are strictly observed. Performing these processes in accordance with the
requirements is a complete guarantee of the efficient operation of the machines and their
performance. In this regard, preparation for the subsequent actions of assembling and

disassembling machines is the first task of the hired specialists.

MoHTax u ACEMOHTAK CTPOUTECJIbHBLIX MAIlINH

Masut bakpanse, Hukos03 Hapewmenamsuin

Pe3rome
MOHTa)K U OEMOHTaX CTpOHTCHBHLIX MaIllnH Hpe)ICTaBJ'ISIeM Hepa3nenLHon qacThb

SKCILTyaTalui 1 00CITyKUBAHUS STUX MAIIMH, IPU STOM TOYHBIM COOJIIOJIEHUEM TEXHUUECKUX
TpeOOBaHUI MOHTaXXa U JIEMOHTa)ka. BhINOIIHEHNE 3THX MPOLIECCOB MO JaHHBIX T peOOBaHUU
npezcTaBisieM co0oil moaHyIo rapaHTuio 3¢ eKTUBHOM 3KcmTyaTanuu U padoTsl MamuH. [1o
3TOMY TOTOBHOCTh K J€MCTBHSIM NMPUCYLIUX MOHTa)Ka M JEMOHTa)ka MAIlMH IPEACTaBIsSET

HepBOCTeHeHHOI\/II 33)13‘—1651 3aHTBIX OTUMHU IpoHeCcCaMi CIICIUAIUCTOB.
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Labor protection when servicing equipment During

use and repair
Davit Bakradze, Nikoloz Nareshelashvili
Abstract
Labor protection is a system of legislation and related measures aimed at ensuring the

safety, health and working capacity of employees. Labor protection components are labor
legislation, protective equipment and industrial sanitation. The basis of labor legislation is the
provisions of the Constitutional Code of Labor Laws. In addition, the norms and rules of
sanitary supervision and state sanitary supervision are the requirements of the relevant building

codes and regulations.

be3onacHOCTH TPpy/aa NIPU TEXHUYECKOM
00C/Iy’>KMBAHUH U PEMOHTA MAIIIMH

JMasut bakpanse, Hukos03 Hapemenamsuin
Pe3rome
OxpaHa Tpyda TMNPCACTaBIIKICT CHCTCMY IPABOBBIX AKTOB W COOTBCTCTBYROIIUX

MEPONPUSITHS MPU3BAHHBIX I o0ecneueHns 0e30MacHOCTh, 310POBbE U TPYIOCIOCOOHOCTD
Tpyramuxcs. COCTaBHBIMM 4acTSIMU OXPaHbl TPYy1a IPEICTABIAET 3aKOHOJATENBCTBO TPYAA,
TEXHHKa 0€30MacCHOCTH U IPOU3BOJICTBEHHAs caHuTapusi. OCHOBOW 3aKOHOAATEIBHOCTHU TPYAA
IPECTABISIOT KOJEKCHI MTOJIOKEHHUH 3aKOHOB Tpya 0a3MpOBaHHBIX HAa KOHCTUTYLIHIO. BmecTe
C 3TUM HOPMBI M NpaBUiIa caHTexHa30pa HopMmel n npaBuna ['ocyaapcTBEHHOM caHUTapHOU

I/IHCHeKHHI\/’I COOTBECTCTBYOIIMMU Tpe60BaHI/I5[MI/I HOPM U IMPaBUJI CTPOUTEILCTBA.
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On one property of affine transformation

Simon Bitsadze
Abstract

There is considered in the work, in what cases one-to-one transformation is isometric
and in what cases — affine one. The properties are given. The notion of affinor is introduced and
some of its properties are established. It is shown that the ratio of two volumes remains invariant

for any affine transformation.

00 oxHOM cBolcTBe a)(PpUHHOTO NpPeodpa3oBaHMS

Cumon bunanase
Pe3rome
B paGote paccmaTpuBaercs, B KakoM cly4yae B3aMMHO OJHO3HAYHOE MpeoOpa3zoBaHUE

ABIIIETCS M30METPUUECKUM M B KakoM — adduuHbM. J[aHbl cBoiicTBa. BHeceHO moHsTHE
adhuHOpa, YCTAaHOBJIEHBI HEKOTOPHIE ero cBoiicTBa. [lokazano, uro mpu Jr000M adhUHHOM

HpCO6pa3OBaHHI/I IMPOCTPAHCTBA COOTHOLICHUC NBYX 00BEMOB OCTaeTCs HWHBAPUAHTHBIM.
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Analysis of membrane magneto hydraulic pusher’s rod

down-stroke start delay and ways of its reduction
Simon Bitsadze, Rusudan Bitsadze
Abstract
The dependence of down-stroke start delay time on different factors for pusher’s rod, used
as a hoisting machine load lifting mechanism brake actuator is considered in the article.
Beneficial and negative impacts of different-design pusher are given. Reduction of the

mentioned time is achieved by means of membrane magneto hydraulic pusher developed by us.

AHaJau3 3a€PKKHN HAaYaJ1a ONYyCKAaHUSA IITOKaA
MeMﬁpaHHOI‘O MATrHUTOTHAPABJINYE€CKOI0
TOJIKATEJS M CIOCO0BI ero YMCHbIIICHUSA
Cumon bunanse, Pycynan bunanze
Pe3rome

B pabore paccmoTpeHa 3aBUCUMOCTh BEJTMYMHBI BPEMEHH 3aJIEPKKH Hayasla OIyCKaHUsI
ITOKa TOJKATCId, HCIIOJIB3YyEMOIro B Kad4€CTBC IIPpHBOJa TOPMO30B TIPY30IIOABEMHBIX
MCXAaHU3MOB MOABCMHBIX MAIIWH OT Pa3JIMYHbIX (I)aKTOpOB. I[aH adHaJINn3 IMOJOXHUTCIIBHbIX U
OTpULATCIIBHBIX CTOPOH TOJIKaTeJel paanquﬁ KOHCTPYKIHHU. VYMeHbIIIEHUE BEJIMYUHBI

O3HAQYCHHOI'0 BPEMCHU JOCTUTACTCA MTTOCPEACTBOM pa3pa60TaHHor0 HaMu M€M6paHHOFO

MAarHuTOruapaBIMICCKOro TOJIKATCIIA.
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D96OGH0wol  dmogzsmo  LodGMEGYg. 98 GodoL LodMGHYgdo 0d9bos, ModIboEss
39600560 (01). 58 mxsbol LOdOEHYIIBOL 93 MEHOL  FSWMS  FOHRZIMPIOS
06630l ©gMds@. 930EMI  TGLodEGdgos dMMB30m  BYI30MYOL MY,
63 8mbgol BYI30MGOOL ooY39cMYOL.

B39 gdM03 (565 dmbgol) Bgsdo®dl qosBbos dmszsm0 LodMEHYJgdol mMo
LobBds, OMIJDoYsL MoMmMmgMo HoMmBmoEygbl MmMP6BMI0EGd0s6 LodM3egl
[1].

LY MR SHBOL MOMMYMo LOdMEY] 33900L BYO30ML Mo®sE oM Bg. mwd3s, 53

fodol dbmemE 9gho (Bmaxg® ©59©gbodg ©olzM9gEH™Mw) HodEHowdo 0933900
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BodOEY) FoGBmoEabl Bgs30M0l dmez356m LodMEYJL. g ®?% 8339000 LOdMEYIIdO
©50b3935 9OM6BMF093056 LOIGSZgE (0! LOdMEHYJIDSD), Gb 25B30MMVDIBMWOS
000m, GMI MoOMYMwo 53 LodMGHY))00Ib [oMmBmoygbl dsmo  MLLGVEEM
509bMdOL JggMmgosls. 595l 9J3L P00, MY MOMMY)o 5T LOdMEHYJIIO0I6
DoM0mo9bL Bm®Tse® LodOEHYJL 03 Fomol mommgmer fad@GHowdo, Mol
3930353 030 33900L ZobLobowgge BY30MU. BoaEsd 53 d90mbzgz580 MoMMgMEo
50 dM3Y90o 3390006 GOHPNOOMMWHE HoMTMoP9bL MMM LodMIOL oMb, by
B9053060b 9E) b0 oM. O3, D930l bea®dse o 33900 LodGMEYyg
M §96@0owdo 890353L 99 Bgs30Mm0L MN be®dsenl. doa®oed 53 dOGHYgero oMol
90053560 bmMIo0E 305M9gMdL Job LodMEHYJdo. 5J9wsb 2sdmdobatg, vy PQ foco
0o608mo9bL  Bgo30MoL 3390058 dobo  FME35M0  BMEsGmo  LodMEHgoor M
D9 Gomdo, 85906 58 faM@GHowdo Bgs3oMol bmMdseo 3meobgs®mwo 0dbgds 53
D90 G0do 8053500 BmMToerol. glss HoMob ggmgbomeo FgdEowo. sd0@mI o
3390008 LodMBGYg PQ (omBmoagbl BgsdoMol dmogzstr LodMEGHYL ol gmzgge
DoOGHowdo, ol 80394535000 Moy ©OL33BsAY: 1) dmgwo oMol  golfizMog
B9530600L bmMTsero gdmbggzs Fomol dmsz3s6m Bm®mAsls; 2) 53 FoMolb gobifizmog
B9530600L  B®mToegdo  Jdbosh  gobxgbso  Bgsdo®l  (LdMEGEHYIL).  9Jgsb
39908006569, HoMo HomBmoagbl LodGmOL Foml. 3Gy, IMbgol BgsdoMby
4m39m30L sO®BYOMOL dMEHYJO 49BN FoMHgdol gOm3s653xBHM0sb0 My sbo.

B90mm  my35600  FMboBOYIO0EI6 35B3360m, MHMI  BYIZ0MOL  Yym3z9wo
M BHY9o 39 HoMMO FoMo FoMImsygbl LodMyol FoMl (FogMsd 3oMoJom 56 —
g439ws dMGYgwo LodOMoL oMo O FoMHIMoPIbL gmEgBon®H Fodl). sl

903993560 99909 ©133658009.
©PRMPRS. Y39 BYs3000, MMIJlsg  aosBbos ! dOEYgo (56
LHMObsBM3560) gmgbomo oo, Fodmoaqbl dmbsol Bgsdo®U.

FoOOSE, 99 ggmgbommo  Homgdol Lod®mEYyggdo §oemdmddbosb dmogs®o
LOdMEYggdoL LoIMSZWL, MM PoMTMIAI69E g3MmEEHOL oErmols ImIZ3egdls
— 3963396500 Bgo306L [2].
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B90mm»J0Mosb  499mdobscy 80300350  dmbgol  Bgs306Mgdols
9990096506 5390597. 5300 LOdMEYJJOOL M08y JOM35MTYBHM0B0 MY sbO (bob.
1). 96 LodMEYgbg s300mm bydoldogMo PQ foMo s dol ymgzgger M Fgd@Eowdo
29393000 LOBdGEYJMS 58 MR ObOL MOMMYMBoHO MM’ FHMogdEHmos. 53 FoMgdol

399G 5000 046905 IMbsol BYI30GM0. s350BHI0EM® gu.

bsb. 1.

3mg300m, P'Q" o005, HmdganBga 58 mxsbol bbgs LodGEY) 3390b Bgs3oMU.
309435m, M’ s®ob §9BEHowo, HmIgewdog 35wo0339m9ds 030 LodMEHYJMS MmXSHBOL
MOOMYMBIMG BHOGGHMO0LmB. b oMo P'Q" oMl 3390 MmO®MMYMbrMo.
339000 P'Q’ oMol 80003500 ben®dsewo M’ fgdEowdo M'N' dgglb 53 fomol Lod@MEygdo,
580@md M’ §9gHGHowdo bon®dsm®os sUgzg MM’ FoMob, Gob asdmg 0go gdmbggzs
9953060l BMMoEL. 3065006 535 sHowo 543L P'Q" Fotob ymzggw FodEowdo,
580@ma P'Q" HoMdmsygbl Bgwsdo®ol LodGmol dMEHYIE 3gmEIBon® FoMU.
B9©30HBY 5HOL gobMdgLYdMEO 0! dOEHYIO 39MmoboMcmo oMo ©s SFoMog
090 §om3Moy9gbl IMbgol Bgo30MmU.

mOOMYMBsMOHo  HM99JGMMH09d0L  LodMGHY)gdo  8ga30dwos  dm3dgobmo
30mO0bsEEo Lsboo.
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302d3°0
a(t)x +b(t)y +c(t)z = g(t) (1)
560oL LOBdGMEYOL BMOT>EOHO Lobob QobEMEGds, Lo
x =x(t),y=y(t),z=2z(). 2)
mOOMYMBMdOL 306HMds 00500 8EYMBMYMBL, MHMA oMol yoliizmog
% = Aa(t),% = Ab(t),% = Ac(t).
599056

dy b@®)  dz_c(®) 3)
dx a(t)’ dt a(t)

0 (1) s (3)-sb @odmzcmoabogm t 356599BHEML, 80300900 B39MEgdMHO3
O0RIM9I6305ME bEMEGdsmMS LOLEHYIL

Z—i} = oy, Z),Z—i = ¥(x,7,2). @

(4) LobBYAOL 0bGHYAMYIO0? ASBOLIDBWIMYdS T39I HaOGHOWdo godsgzseo
OO0 BHM9JBHMO05. 9990  godmdobsrg  AsboLIBOZMGds  dmbgols
B93060 dm39dmwo PQ-om.

9mbgol  Bgo30MHgdOL  gooa35MgdoL  FoMdmMoaabl  9.f.  IMOLYdMO s
doolgdmo  Bgs306Mg00.  MOLYOOL  MFMmEIdgb  Bgs3oMgdl,  HMIwgdos
0008043690056 33wo@O M3EoMLol dJmbg MghoMgdol olgmo JmdGMsmdom, MH™I
P6O9h0Mm0l 39660 25055030 9gds dm3gdme Homby, 3580b HmEs dolo LodM@Eyg

MB9ds 59 HoMob Jstrmnmdo (bsb. 2).

bsb. 2.

099 3md6530 §O9HoMob Hoomlio MBYds 33w w0, 35306 Bgs30ML Mfim©gdgb
90olgd®L. Joeoligd®o Bgs3oMo LfimMbsbmgzsbo wgHdom sGol owobo®o.
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©MOLYdOO  DBYs30MGOOL  OTsboliosMYdYE0  M930LgdMMGds  0dsdo
9M3oMm9mdl, MHm3 olbobo To@scmgdgwo 560056 [iM9Hocgdols gMm3s6939EHM0s6o
mxobol, OMIWwgdoa 8500 LMoL Q9MEYBoMGO [foMgdos. OM3G6TS 8G09S,
™3 56LYIMOL 0LYMNO BYI306MHJd0, HMIEGOOE F5EIMJOJO 501056 HOghoMgdol Mo
mxobol,  OmmImgdbgs  LBodOMoL  [oMgdol  dmgwo  LodMsgwg  Fglgds
D6O900M900L596. 53 BgI30MYBL 039635 »Mfims 303eo©gdo [3].

959mg9690o {4sMHmgdo s oGHIMGHGS:
1. Pamesckuii I1.K. - BBeaenue B PumManoBy reoMeTpuIo 1 TeH30pHBIN aHanm3, M., 1973;
2. Monx I'. - Ilpunoxxenue ananusa k reomerpun, M.-J1., 1936;

3. Dupin Gh. - Developpment de géométrie, Paris, 1813.

On construction of Monge surfaces

Rusudan Bitsadze, Simon Bitsadze
Abstract

The work deals with characteristic properties of Monge surfaces. The conclusion is drawn
that each surface having countless number of flat (nonlinear) geodesic lines represents Monge
surface. One method for Monge surface construction is given. Channel and tubular surfaces,

including cyclides, obtained through Monge surface degeneracy are considered.

O nocrpoenuu nmoBepxHocrel MoHxka

Pycynan bunaaze, Cumon bunanase
Pe3rome
B pabote paccMoTpeHbl XapakTepHble CBOMCTBa oBepxHOcTell Monxka. CrenaH BbIBOJ,
YTO  KaXJas  IOBEPXHOCTb,  HMMeEMoMas  OECUUCIEHHOE  MHOXKECTBO  IUIOCKHX
(HenpsMONMHEMHBIX) T'eOAE3UYECKUX IHMHUM, NpejcTaBiseT coOoil moBepxHOCTh MoHKa.
[IpuBeneH oxuMH MeTOA NOCTPOCHMsS HMOBEPXHOCTH MoHxka. PaccMOTpeHbl KaHaloBas H
TpyOuaThle MOBEPXHOCTH, MOJIYUYEHHbIE BBIPOKICHUEM IMMOBEepXHOCTEH MOHXa, B TOM 4HCIe

[AKJIAEL.
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953 514.15
»(H996039M0 bsbzol* Lfjsgegdols 99ommeEmyos
8960 ©gd9@M5330e0*
SbmEOGIBLIEO 3GMBILOGO, bgsBoggeral Bgdboge®o #603gBbodGIH0
(Logo®mz9eml G9dbozM®mo Kbogzgdbodgdo, 8. 3MbGegst J. Ne71, 0175,

0000oUL0, bogsOmNZggee)

Mgondg: 65dHmIdo 3s6bocreemos 3976032900 bsBz0L“ Lpsgergbolb doGoomso
396969980, BeagmGopss: bsbfszarem dsbserol m3hodseray®o G96hg93s; bsgbrdstren
C09IOHIO0L  3336m8s, Js0> Im®ol Uhsbos@Agdol  (090s¢h0z0b Jobgwoz00);
bpsgerol  36epgbiols  m@gsbobsgos; domgero 399060  ©symxz0em0s 9000569000056
CPMBOZNPI© 0335300090829 bpsgargbol  9hs3985. 3s00339000¢n0s 50 bsgbob
bpsgamgbol sbodbryemgds  @s dobsbo. Lpsgargbol gzgers 9hs3bg 8®sR0379¢m0
bs00s0980 b&Goiem@gds Gmgm@g bsbsbsg 300mdsh by, 96939 3020302999090
36036500l Auto-CAD-ob gosdmy9698000.

153396dm  Lo@yzgdo:  $H9dbozmMo bsbHgs, 29mIg@GMmOMEo 9390900, ©I39I30L
9900930, bsbsBo, gb3obo, 9960093900, 3M3019BHIOMWO ZMIBO3S.

Aglsgseno

mBo0gl  39db03M6  Lologwgdwgddo  dglobifoger  Loabgdl  dmGol
396530 5RO F0MI3L ,,GHYIB03MO bobgal“. Logbols Lfsgargds ofjygds
3060390  3MOLOL 3039  ULydgbB®do. ULEAMIBEIOL XM 3093 96O 53,
39930 gds Mo glo Bgmeol Jmmbmgbowgdgdols golsmegoligdwrs®.  sdob
3905 Logbol FoMdsGHgoom IMBMGdoLsmM30L oo Mbs 3Jmbgom 39633990
3®©bol  Fo6ogo  Lgmol  3OHMYMms30sb  ggmdgB®osdo  (3wsbodg Moo,
LGHIOIMIYBHE05).DgIMmm 1MoL  J9dMIEObsMY oo T60dzbgEMds 53l
»$996037960 bsbg0L“ Loz gdol 390MEMEMYO0L oMM WS J95BOGOMES®
09099953905L5 O ©BYMHR3L 3Gr0gdEH03od0.
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40600 bsfogro

Lfsgamgdol Bobsbo:  Logasbo  ,3H9dbo3MMo bsbgzs® Loobgobmm  Eggqbozmdo
39bsmgdol LolBHgdsdo Fgol, MAMOE  JOM-9OHMO LdIBM Logsbo, dMIgwos
95356905 LAHMEIBBHIOL  Lb3zoEILb3s  BH9db03MmO  OLE03W0bxdOL  sSmM30LYdST0.
»®99360379M0 bsbzolL”, OHmam®i Labfsgzwrm b3 obol JoMHomso IB0TbEGds
@5 30Dsb0s, HMA LGMIbGHTS FooML o6 33990 F9YRO, 39MIM:

1. 990LHogeml  gM5530390 BsFdomgdols LHmEMs s FoM G035 dguM¥)engdols
3996035, 390m0398sml Mbs®-$B393900, BIMAMOE LobsBsgzo 0blEMgbEHId0L 1939
358303100 31330E9MOME0 3OMAMTIO0L 499mYygbgd00.

2. 259360b  BogmbLGmmMm  ©™3MFgbBHIE00L  LEIBIMEIOL,  LobmdsG@
@O BHIMYGHMOL, OMId0E gbgds bsbsBGdOL Tgleregdol s 4o53mMIgd0L Fgligdl,
oL LYRMIz9DHY3 BEGHWWPIBEGO TIudEgdl bsbsbgdol Tgygbsl  LEIBbIMEHIOOL
9mbm36900L gom3zswoljobgdoo.

3. 990LFo3eml Bsbsbgdol sg9gdol mgmGorwo Logwmd3zwgdo, ggmdgGMmorwo
33039960900U, Logbol, md0gdEob BobsBgdol Ggaqbs mOHPMaMbsmMHo g0 gdoL
9900m©om,  LodMEY DY  Sbobmo  MdOgdBHIBOL  LozMEMWOo  0GHIO3MYGHIB0S
5JumbmdgE®morEo 49adogdol IgoMmEom, gderml bsbsBob sbserobo (fozombgs).

4. 250009935ml 3036035300l MbsI0 39000aMAq0Mb @S BodMdom XyMBMb,
9000 s AoL39L 0bBMMTS305, ILZHL 30390 sSOBYdOMI® W Hoyabogmsc.

Usabol obssdlo s BmEgmEmds. L. 1-Bg (omImpagbowos ,,¢9dbozmdo
bsB3z0L" BHogwgdol 9Eed3mdmogo Bggds. LHogzegdol 3GmEglol MmMysbobszos begds
0900 Fobool  39o3gdol  (obdsdEgdomo  @9gd3os),  3MsdBHol3mwo
99390069M00L s 535¢gd0L Loboo.

»®990037960  boB3z0L*  Bogwrgdol 3OHmEgldo ghm-gomo  360d36gwmgsbo
15300b0s Bsbffagam Fobogrols Mm3E0doErmo JgMBg3zs, HMIOL dsbsbYE LEWWYdS
305830300 B53domgdo, sln39 8609369wM35605 LoEbMdIOM OEIMSEHMMOLS s 0d
LEHObIMEJIOL 2o(36Mds, MMIgeroi gbgds Bobsbgdol 99ygbol ,@gdbozwmco bsbgol®
3O06530L RoMeqddo.
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ai)3s

babfyzmm 3sbismol

&gj6omfmn babhia

magdgfadinhs
bidabreadgha

bfagzmgdab Iampggbolb mmgabobyds

[

amdgGmoy mamBamy Babatndo
ma 3338900 "o fn h:rw:gu o =
—— P a——— basdfymdm JbgoBo o
BmmEgdn, sbmBm a8 2fmgymab badzdsm
S — 0.3, Bmagdob gabmydammgda Babasta
mogafmpbal E
mfmmgmBauy
fan 3)3d0m)da,
ajbmBmagdmoy
ma gladomgda
——| Jmdsandnfirgama ghamnys AutoCAD-ob 3HmgMadymo

Tbib3yamymas

by, 1.

»®9J6031600 bsB3z0L“ 3MOLbo  bdgdolb Fobg300 WIYMBOW0s  LFs3egdOL
doGM0MO® JB93905© WMR03vIM0 156d0dI3MIMI0M:

I 93330 - 29mM39BHM0MEOo 5390900: 3060MO0MO 50b0336900; BMODs3Yd0; bsbgdo;
95193H500; 30000500 HoOF9gMH900; OOEYJO 330429MHJO0L 53900l 29MmgEHM0s; Hgbogeo
96153500 39MbgY00; 89910 g09d0.

II 93530 - ©39g300@9d0l 8900mEYd0: MOCMYMBIEMOHO IZJATOWgdOL F)oOMEO;
9mbgol  930960;  29MIgAHMOIO  BodMgOol  MOHMMPMbIMMo  39adowgdo:
Do @owmo, §6a9, LodMEYg, Bg30M0 (30wob®mo, 3mbMbo, 36D, 300509,

UgBYOHM);  LodMEYJDg  SLobMwo  GogymMol  LogOEmwo  0bGIM3MYEGHSE0S-

5JbMbMIgEHH0Mo 492300900 (0HBMIYEHO0).
III gBs30 - Bobsbo, BsbsBol (36gds: ©YHOPOVY (Md0gdBHgdbY) bobsbgdol

d9LEImMEgds  (Rodmbobyegdgdo, bggdo, 0BmIgBHMmormo aqadowo,  FMHowgdo,
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BMdgd0L slids BobsBbY); 3GMm9dE0mwo 393d06MH0L YIS GOl Ge9gdxbE gL
FmO0U; bsbobols fozombas.

IVg®s3o - gbig3obo, 1sdmdsm BsbsBo : Lodwmowm LoOmwEol gEswob (Lobfogzerm
9sLoEol BsB0sb TgoMbhg3zs) gu30BOLS s Bodw)dsm bobIBOL Fglermergds: BMIGdOL
sL3s glgoBDBY, FoLIEO0L FgeBgzs  LsFMTom bsbsBol Jglolitrmegds, LodmTom
BoboBolb glermangds.

V 93930 - 99900090980, 1553(gmdm ghmgmeo: bMHobbimmbgowosbo 99g@mgdgdo
@5 dobo 9egdnb@gdo; FomEH030 Lssdfymdm 9MmmYMEol (Mo, LsTo YEHIWOLOYO
3902960¢00) 306LEHOWYJ300 bbb gMMO Bl gu3oBoLs S Bsdwydsm
BoboBob geryamgds

VI 93530 - 3m330v9¢gmvemo 3Msx03s - 30myMmsdwmwo »bemblzguwymaol Auto-
CAD-U 259mygbgds ,,3Hgdbozmeo bsbgol®  Bgdmo Bsdmomgeroero I, II, III, IV, V
9&53900L dgbfagamolsmgzol.

o336

w350egl 39460396 LoLHog3wgdwgddo ,,39dbozmemo babgs® 9ol Mrmames
90m-96000 BsdsDBM EoLEO3E0bs, MMIgEoE LBoobgobMm gsbsmegdols Logwmdzgul
Do60mo9bl. 58 Logbol  smm30L9dOLIMZ0L oo 360d369eMds 593L LFagargdols
9900mEOMMyool  Mm3G0do o  §98w985390sLs @O IBYMRAZIL  3odBHo3sdo.
3058303100 Bsddomqdol glcrmegdolsl dowgdo MbsM-b393900, dsom dmGOl
303309)BHYOMIo  gM9x03MWo  3OMYMdgdol  3mbs  gbdsdgds  LEMIbAHL
bbgoslbgs 3996030 obodwobgdols dglfsgzarsdo.

999myg9b69dmo j4sHmgdo s OGEHIMIGHMEO:

1. 9. ©9d9BH®s330¢0, b. bcmbsdg - ,39300MEM0 HBsHZs“, LogsdmdEgdwm Lbsbero
»®996031960 boggMLoG g0, mdowrolo, 2017 §.

2. 0. ©9993H®9d30m0 - ©9GHOwgdol  gbgobgdols s  bsbsHgdol  Tgygbs
(0900M©0379M0  Fom0mgdq00),  Logodmdigdwm  Lobwo  ,3gdbozmMo
<603960boGH9EGH0", MdoEroLo, 2013 §.

3. 0. 05303509, 0. 5®5d0dY - BTN Tom M399)0 39db03ME bsbgsd0, MOdOE0LO,2018 .
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4. ®enopenko B., Hlomwmu B. — CrnpaBoYHMK MO MalIMHOCTPONTEIBHOMY YEpPUYEHHMIO,

MockBa, «MamuHoctpoenue», 1987 r.

TECHNICAL DRAWING TEACHING METODOLOGY

Meri Demetrashvili
Abstract
The paper presents the main emphases of teaching “Technical drawing”, such us:
optimal selection of study material; familiarity with literature, including standards (by topic);
the theme of organizing the leaning process is emphasized; the theme whole course is divided
into stages that are logically related to each other in principle-from simple to complex; the
purpose of teaching this subject are clear. Graphic work at all stages of the training should be

executed on a drawing sheet, as well using a computer program - Auto-CAD.

METOA0JIOI'UA ITPEITIOJOBAHUA TEXHUYECKOI'O
YEPYEHUA

Mepu lemerpamiBuin

Pe3rome
B cratne MpEaAOCTAaBJICHBI OCHOBHBIC aKIICHTHI O6y‘{€HI/I${ (TCXHUYCCKOMY YCPUYCHUIO»,
TaKUE KakK. ONTUMAIbHBINA HO,Z[60p yqe6Hor0 MaTtepuajia; 3HAKOMCTBO CO cnpaBquoﬁ
JUTEPATYpOi, B TOM YHUCJE CO CTaHAapTamMu (MO0 TEMAaTHKE); TeMa OpraHU3alNH y4eOHOTO
nporiecca. Bech Kypc pa3OUT Ha 3Tambl. KOTOPHIE JIOTHYECKU CBSI3aHBI JIPYT C JIPYrOM IO
MNPpUHIUITY OT MPOCTOr'0 K CIIOKHOMY. HOI[LIepKI/IBaCTCSI [OCJIb U HAa3HAYCHUC MPCIIOJaBaHUA
TCXHUYCCKOTO YCPUYCHHA. Fpa(bnqecxne pa6OTLI Ha BCECX OJOTallax o6yqu1/I;1 JOJI?’KHBI

BBITIOJIHATBCA Ha YCPTEIKHOM JIUCTE, a TAKKE C IPUMCHCHHUEM KOMHBIOTepHOI\/’I IporpaMmabI-

Auto-CAD.
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150606MM 9E OO 58m3569d0L 4Msxz03Ieo
29005093935 bobsBgdol gstsddbols Igommgdom
8960 ©9d9@M5d30e0*
5UmEOEIBE0 3GMBIbMGO, bsgsGmggarals (gfboza®o s6oggBbodIH0
(LgsGMZ9eML B9dbozM®o »bogzgMLboEgEo, 3. 3Gzt J. Ne71, 0175,

000¢0oL0, bogdsMZggee?)

69b0ng: 659HIT0 35s6bOCIem0s 0 G9Hr9cr0 Lsobgobker s00;3560 8635%3039¢70
33Q3PY29(D> H003265¢750 89800¢7980b (b5b5Bol) 3560571060b dgorm@©9boo s
39299(9G01er0 589898000 G20cm9803 ©3%1d698-c0s: 1. 39300¢n0s bodm?dyg980l
63¢0b G900 B (35037J060L3sL 503980 56 033¢7056 8YBs®9B5b bogesgdo);
2. BOHYIC-33GSCIICINH0  3SQSIPZO9B0L Ggoom By (3560571060bsL 30895980
033307056 89B56985b bogmid0). 999850 356L5 b36wm0s sdempsbob dgdewcro
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SOLVE METRIC ENGINEERING PROBLEMS BY
DRAVING TRANSFORM METHODS

Meri Demetrashvili
Abstract

The paper discusses a graphical solution of two metric engineering problems with
orthogonal plane transformations methods and geometric construction based on: 1.The method
changing the planes of planes (Figures do not change location in space). 2. By the method of
flat parallel movement (figures change location in space). The result defines the metric
characteristics of the task, describes the essence properties transformations the graphical
description of the problem solving is simple and easily solved using graphical computer

programs.

I'PAOUNYECKOE PEHIEHUE UH> KEHEPHO-ETPUYECKHUX
3AJIAYU METOJAMM NPEOBPA3OBAHUSA UEPTEXKEN

Mepu demerpamBuiau

Pesrome
B cratee paccMarpuBaeTcs peElIEHHE IBYX HWHKXEHEPHO-METPUYECKOW 3aJadud C
UCIIOJIb30BAaHUEM METOJIOB IpeoOpa3oBaHMs OPTOTOHAIBHBIX MPOEKUUHU (YepTexed) u
reOMEeTPUUECKUX MOCTPOCHUI Ha OCHOBE: 1.MeTOoAa 3aMeHbI MJI0CKOCTEN MpoeKuuu (purypst
HE MEHAIOT MOJIOKEHHE B MPOCTPAHCTBE). 2.METOAa IUIOCKOMApauIeIbHOTO MepeMelIeHUs
(urypbl MeHSIOT TOJNIOXKEHHE B MpocTpaHcTBe). OmnuchIBaeTcs CyTh U CBOWCTBA ATHX
npeoOpaszoBanuil. ['padudeckoe onucanue pemeHus 3a1a4 JIErko OCYIIECTBIISIETCS C TOMOIIBIO

rpadu4ecKuX KOMIBIOTEPHBIX IPOTPAMM.
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2500 - sin(arc tan 0)) _ (2500 -0
= arcsin

= ) =arcsin0 = 0°.
4527 V152100 18435,3) aresin

= arc sin <

II' 80gds61g™ds, dmgbsg a; = 45°.

13 - sin 45°
2. o
’ | 50% - sin (arc tan <30 + (13- cos 450)>) \
ay = arcsin -

45,27 - J(13 - 5in 459)2 + (30 + (13 - cos 45°))’

~ {2500 - sin(arctan(0,2345)) _ ( 562,5 )
= arcsin =arcsin =
45,27 -/3432200,9 1852,62

= arcsin 0,3036 = 18°.
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I 80gds6gmds, MHMEgLsg a, = 90°.

i 0
502-sin(arctan( 13 - sin 90 )) \

30 + (13 - cos909)

a; = arcsin

45,27 - J(13 +5in 90)2 + (30 + (13 - cos 900))2/

2500 - sin(arc tan(0,4333))> ) (2500 . 0,3907)
=arcsin|—————| =
45,27 -/1069 1480,1282
= arcsin 0,66 = 42°.

= arc sin (

IV 80090569mds, MmEqLsg as = 135°.

13 - sin 135°
2.
504 - sin (arc tan (30 + (13- cos 1350))) \ —

a; = arc sin
45,27 - J(13 -5in135)2 + (30 + (13 - cos 1359))”

2500 - sin(arctan(0,4417)) ~{ 2500 - sin 24°
=arcsin =
45,27 - /84,4983 + 432,9603 45,27 - 22,7477

1016,75
1029,78

= arcsin (

= arc sin ( ) = arcsin 0,99 =89°.

V 8gd5609cds, ®m@gbsg @y = 180°.

13 - sin 180° >)

2. i
, | 507 - sin (arc tan (3() + (13 - cos 1809)
a, = arcsin )

45,27 - \/(13 -sin 180)2 + (30 + (13 - cos 1800))2

. <2500 - sin(arc tan 0)) . <2500 - sin 0°>
= arcsin = arcsin

45,27 -\/289 45,27 - 17
= i ( 0 ) = in0 =180°
= arcsin|_ oo ) = arcsin0 = :

VI 8©gds69cmds, Gm@qbog as = 225°.

13 - sin 225° ))

2.
’ | 502 - sin (arc tan (30 + (13 - cos 2259)
at = arcsin )

45,27 - \/(13 - 5in 225)? + (30 + (13 - cos 2259))°

_ <2500 - sin(arc tan(—0,4417))>
= arcsin =

45,27 -/517,4587

2500 - sin24° \ _ ( 1016,75 )_
4527 -222.7477) = ¥ "™\ 1020 7893) T

= —arc sin <

= —arcsin0,99 =271°.
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VII 8@gds6geds, @bz ag = 270°.

502 - sin (arc tan ( 13 - sin 2707 ))
, . 30 + (13- cos2709)
a; = arc sin =

45,27 - J(13 -sin270)2 + (30 + (13 - cos 2700))2/

2500 - sin(arc tan(—0,4333)) B
45,27 - /1069 ) -

2500 - sin 23°
45,27 - 32,6955)

= —arcsin 0,669 = 318°.

= arc sin (

976,75 ) ~

- Taresm (1480,1282

= —arc sin(

VIII 8gds690ds, Mm@gbsg a7 = 315°,

, 13 - sin 315° ))
/ 50“ - sin (arc tan <30 + (13- cos 3159)

\45,27 - \/(13 +sin315)2 + (30 + (13 - cos 3150))2/

a; = arcsin

2500 - sin(arc tan(—0,2345))) B

= arcsin
( 45,27 -4/1620,5348

B _(2500-sin13° \ ( 562,5 >_
= Caresin| g7 a0,2558) - ¢S \1g223831) T

= —arcsin 0,309 =342°.

IX 8@nds6qmds, Gmogbsg ag = 360°.

13 - sin 360° >)

2,
| | 502 - sin (arctan (30 + (13 - cos 360°)
ay = arcsin )

45,27 - \/(13 +s5in 360)2 + (30 + (13 - cos 3600))2

=arcsm< 2527 43

1946,61
= arcsin 0 = 360°.
290M3mM35¢M” M@ g00L D9OGowms 3MMO0bsEgd0
900905M9MdOLOMZ0U.
I 80g0o69mds, MHmEglsg a = 0°.
C, =50 +r-cosa,
C,=30+13-1=43,
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=arcsin| ———— | =
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Cy =r-sina,

C,=13-0=0;
502 .- 13 - sin 0°
, cos | arctanz——=="""-00 _ 2500 cos(arctan0) 2500 _ 5813,
J(13-5in0°)2 + (30 + 13 - cos 0°)2 43 43 Y
502. . 13'Sln00
- sin { arc tan e——==""""-15 2500 - sin(arctan0) 2500 -sin0°
¥ J(A3-sin 092 + (30 + 13 - cos 00)2 43 43
I 8ogdotgmds, agbsg a; = 45°.
M, = S0 +r-cosay,
M, =30+ 13- cos45° =30+ 13-0,7071 = 39,1923;
M, =r-sina;,
M, = 13- sin 45° = 13-0,7071 = 9,1923;
£02 . 13 - sin 45°

" — cos|arctanza——="""7c0 _ 2500 - cos(arctan 0,2345)

¥ J(3-sin45%2 + (30 + 13 - cos 45°)2 J1620,5347

_ 250009743 _
40,2558 T
02 - s 13 - sin 45°

" — sin{ arctanp=—==""""-7%% _ 2500 - sin(arctan 0,2345)

¥ J(3-sin459)2 + (30 + 13 - cos 450)2 J1620,5347

2500-sin13°  562,5
"~ 40,2558 40,2558

= 13,97.

[II 8gds6gmds, HMEaLsg  az = 90°.
N, =S50 +1r-cosa,,
Ny =30+ 13-c0s90° =30+ 13- 0 = 30;
N, =r-sina,,

N, =13-sin90° = 13- 1 = 13;

c02 . 13 - sin90°
, cos|arctan 30 + 13 - cos 90° 2500 - cos(arctan 0,4333)
Nx = = =
V(13 -5in909)2 + (30 + 13 - cos 90°)2 V1069
2500-0,9205
= ——— = 70,38;

32,6955

133



g9065¢00 ,,BMBbL3MMOEH0 s 356965000096 gdmmds“ Ne2 (51) 2021§;.

502 - si 13 - sin 90°
N = smyarc tan30 +13-cos90°)  2500- sin(arc tan 0,2345) B
¥ J(13-5in90%)Z + (30 + 13 - cos 900)2 V1069
_ 2500 - sin 23° _ 2500 -0,3907 — 20 8740
326955 32,6955 @ 7 '

IV 80090569mds, HmqLbsg az = 135°.
L, =S80 +r-cosas,
L, =30+ 13-cos135° =30+ 13- (-0,7071) = 20,8077;
Ly =r-sinas,

L, =13 -sin 135° = 13:0,7071 = 9,1923;

13 - sin 135° 9,1923
2, : o
p 504 - cos (arc tan === 1350) 2500 - cos (arc tan 20,8077)
* V(13 -sin 135%)2 + (30 + 13 - cos 135°)2 /9,19232 + 20,80772

_ 2500 cos24° 2283,75
22,7477 22,7477

02 - i 13 - sin 135°
, sin{ arctan o—=—==""""73%0 _ 2500 - sin(arctan 0,4417)

¥ J(A3-sin1359)2 + (30 + 13 - cos 1359)2  ,/9,19232 + 20,8077

2500 -sin24° 2500 - 0,4067
22,7477 22,7477

= 100,3946;

= 44,6967.

V 30Rs6M9mds, Gmoglsg  a, = 180°.
K, = S0 + 1 cosay,
K, =30+ 13-cos180° =30+ 13- (—1) = 17;
K, =71 -sinay,

Ky=13-sin180°=13-0=0;

ey 13 - sin 180°
Y cos | arctan 30 + 13 - cos 1800 2500+ cos(arctan0) B
¥ J3-sin1809)2 + (30 + 13 - cos 1809)2 17
_ 2500-cos0° 25001 47 0588
- 17 V2
S02 s 13 - sin 180°
. sin | arc tan 30 + 13 - cos 1800 B 2500 - sin(arctan0) B
¥ J(13-sin 1809) + (30 + 13 - cos 1800)2 17
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_ 2500 - sin 0° “ o
17
VI 89ds69emds, ®m@qbog ag = 225°.
P, =S50 + 1+ cos ag,
P, =30+ 13-cos225° =30+ 13- (-0,7071) = 20,8077;
P, =71 -sinag,

P, = 13-sin225° = 13- (=0,7071) = —9,1923;

PI

13 - sin 225° 9,1923
2, . N bt
_ 50“ - cos (arc tanza =93 05 2250) _ 2500 - cos (arc tan( 20,8077))
* V(13 -5in 225%)2 + (30 + 13 - cos 225°)2 \/(—9,1923)2 + 20,80772
_ 2500 - cos(arctan(—0,4417)) 2500 - cos24° 228375
B /517 4587 T 22,7477 T 22,7477
= 100,3946;
02 - i 13 - sin 225°
= sin{ arctan —=—=="""">5cg _ 2500 - sin(arc tan(—0,4417))
Y V(13 -5in 2259)2 + (30 + 13 - cos 225°)2 \/(—9,1923)2 + 20,80772
_ 2500-sin24°  2500-0,4067 14,6967
/517,4587 22,7477 R
VII 8@gds69mds, ®mqbsg  a; = 270°.
A, =S50 +r1-cosay,
A, =304 13-c0s270° =30 + 13- 0 = 30;
Ay =r-sinay,
A, =13-5in270° = 13- (1) = —13;
502 .- 13 - sin 270°
4 cos{arctan 3513 cos2709) 2500 - cos(arctan(—0,4333))
¥ J(3-sin2709)2 + (30 + 13 - cos 2700)2 V1069
_2500-0,9135 €0 8489
32,6955 ’ ’
502 - si 13 - sin 270°
. sin{arctan 93052700 2500 - sin(arctan(—0,4333)
Y J(13-sin2709)2 + (30 + 13 - cos 2700)2 V1069
_ 2500-sin24°  2500-0,4067 210974
32,6955 32,6955 ’ '

135



g9065¢00 ,,BMBbL3MMOEH0 s 356965000096 gdmmds“ Ne2 (51) 2021§;.

VIII 8gdsgemds, ®mqbsg ag = 315°.
B, = S0 + 1 cosag,
B, =30+ 13- cos315° =30+ 13- 0,7071 = 39,1923;
B, =r-sinag,

B, = 13 -sin 315° = 13- (-0,7071) = —9,1923;

502 - cos (arc tan 13 - sin 315 ) ) _
Bl = 30 + 13 - cos 3150 _ 2500 - cos(arc tan(—0,2345)) _
V(13 -sin315%)2 + (30 + 13 - cos 315°)2 J1620,5347
_ 2500-0,9744 — 605129-
40,2558 ' '
502 - sin (arc tan 13 - sin 315 ) o _
B — 30 + 13 - cos 3150 _ 2500 - sin(arc tan(—0,2345)) _
¥ /(13- sin 31592 + (30 + 13 - cos 3159)2 J1620,5347
2500 sin 130 _ 562,5 139731
40,2558 40,2558 '

399625009900 dmbozgdgool  Loywd3zgwBg ©oPbow 0dbs  Asdoz5o
Mmool dmdOmbgdol  JMmbgms  LoEoOggdo s d949boBAol  HgOEHowms
30mM0bsGgdo (gbMowo 1, 2 @y 3). 394560Bddo 4535350 BMEOL FgOEGOwms
LoBJ>M9980 0BG ©d B5JuodMAL s®fg396 1800-%By, bmewm, Fgdgy oLy
0flggdlL 30905l Lofilgolo 9EYdIYMBOL Jom(ig30LsL.

gboogro 1
dggsbobdols fatoHoemors 3020650bsHIBol 3GHsR0379m0 5398980b
Ipogae@ Gowgboxro 9mbsggdydo

390535¢m0 Grymemol | G98535¢00 MRMEMOL | 253535¢00 GRMEIOL | 393535¢0 MRM-
00090561905 Daddowmms 00090569305 ol Hgh@ogols
Dad@owgdo 3MmM0bsE 70 Daddowmgdo 30M0bsEHgd0
C 43; 0 C' 57,93; 0
M 39,19; 9,19 M’ 60,19; 14,12
N 30; 13 N' 69,34; 30,04
L 20,81; 9,19 L 102,54; 45,54
K 17; 0 K’ 148,47; 0
P 20,81; -9,19 P’ 102,53; -45,26
A 30; -13 A 69,35; -30,06
B 39,19; 9,19 B’ 60,19; -14,12
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gbGogmo 2

GagsboBdols fg@Aogrors 30a0atxo0bs 9980l 5bsgr0DrH0 330730l
Fpogas Go@gBexmo Geabsggfgdo

090535¢00 Gryeemols | 8gdsgs¢ro  Grgeaemols 3909535000 G0l | §53535¢00 Ergeaemols
9000569305 Daddowms 300g056MmgMd0S Dad@ogols
Dad@0wgdo 3mM0bsEgd0 Dae@0wgdo 30mM0bsEHgd0
C 43; 0 C' 58,13; 0
M 39,19; 9,19 M’ 60,50; 13,97
N 30; 13 N’ 70,38; 29,97
L 20,805 9,19 L 100,39; 44,69
K 17; 0 K’ 147,05; 0
P 20,80; -9,19 P’ 100,39; -44,69
A 30; -13 A 69,84; -31,09
B 39,19; 9,19 B’ 60,51; -13,97
gbogro 3
Fed 6980l 3ryobgors boowggbo
39053500 Grymeols | 959535¢r0 Mmols | 25353500 Greaerols
N BodOwgBgdol | dmdE¥BgdOl gmobols | BeadrgBdols
3mdGNMBgdoL Jmmby
31obol ooy Logowy 30by
a 0 a' 0
a 450 a, 18°
a, 900 aé 420
as 135° ab 89°
a, 180° a, 180°
as 225° ak 271°
g 270° al 318°
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4. Tsao K.J., Wang L.S., Kuo P.T. - ,Trajectori generation for vehicle moving with
constraints on a complex terrain® // Proc. IEEE International Conferece on Robotics and

Automation, 2003.

KINEMATIC STUDY AND MATHEMATICAL ANALYSIS OF
BASED ON INVERSION MECHANISM

Tea Baramashvili
Abstract

In the article is stated an inverter constructed on the basis of geometric transformation -
inversion properties. The kinematic study of a mechanism constructed based on geometric
methods using the graphical software AutoCAD is considered. The paper uses mathematical
expressions to determine the locations and coordinates of the inverter links that gives the

possibility to determine the exact locations of the transmission mechanisms.

KHUHEMATHUYECKOE UCCJIEJOBAHUE U
MATEMATHUYECKHUH AHAJIN3 CO3JJAHHOI'O HA
OCHOBE UHBEPCUHN MEXAHU3MA

Tea bapamamBuian

Pe3rome
B cratbe NpeaACTaBJIICH HWHBCPTOP, HOCTpOCHHLIP’I Ha OCHOBC€ TCOMCETPHUYCCKOI'O
npeoOpa3oBaHus - CBOMCTBAa WHBEPCHM. PaccMOTpPEeHO KHWHEMaTHYeCKOe HCCIIe0BaHUE
MCXaHHU3Ma, IIOCTPOCHHOI'O Ha OCHOBEC TICOMCTPHYCCKHUX METOJ0B C HCIOJIb30BAHUEM
rpa¢puueckoit mporpammsl AutoCAD. B cratbe UCTIONB3YIOTCS MaTeMaTHYECKUE BBIPaKEHUS
AJid OIIpCACIICHUA MCCTOIIOJIOKCHHUA U KOOPAWHAT 3BCHBCB MHBEPTOPA, UTO IMO3BOJISACT HaM

OonpeaACIINTD TOYHOC MECTOITOJIOKCHUC MCXaHU3Ma ﬂeﬁCTBHH nepcaadn.
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d90dem98s 0yl 9Hm-9(m0  doHoS@O  RsFH2G0  d969x0096H0l  3H0IserIth0
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dglogsemo

M300Q0MJOMIO0L  4o9bgo0dgds Mol bsdxgool  aoblabLz®
006090 gdol (BSO0) BMEOI0m 3OMEJ3ool gOHmgMEol 6 gemgmmgdols
X3IB0L Homdmgdolmzol b FoMmdmgdol go6 33990 GH03900Lm30L. i LyTI>EGdL
00¢935 2560L5HBAZOML MO09gEHOL 96 Bogmols Mgoe Mo b og9dowo VOMGdIMEGds
Q5 HomMygbl Jolio F9x35Lgd0L Loggrydzqwnls.

093039, 9hmo dbM0gz, 90dwgds 3093936Mmb LsdMIBAsMGOEM Bodmberols
Do0mgdsl, bomwm dgmégl b6z, ImALobMHdoL bgdBHmOL s GmamO3 Hgbo,
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39900056900 MOMMIME  EILOVIEGdIMY  d9F30L  fgldo,  Lbgssbbgs
36MM3mMOH300m: g ©IM30IIMWos  FMmIbTsMYdgbY,  BH03BY,  GHoMogby  ©d

0o63mgdol OHMDBY. LEHFdS SHoMTMGIL ToBHGMH0SIO Bogmgdl, Fog®msd Y39ty
bdocMo@ gL GOl MboIoOO Bsd9gFO 3MMPNYIEH0, MMIgoE BsFoMHMms Jo6M339E0
50mEIbMdom 2963390 MIMOPOLMZ0L.  9dgsb  A9dMBObsGY,  BoLYdOL
UGHObIOGHMEo FoEYMIYO0 56O TJodegds  SOBYOMDEIL, OMAMOF  BOQIPOMI,
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39603900U, Boggdmdgdols o 90 FMH30MdOL IMZWs-35EHMMbMdOL Bstrxgd0 s 5.9.
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9093790360 3mb636M9GHMEo 3OMEMJGOL oMY gdsl. olobo Qsbsfowgdmos

3903390 3Ho3oL 3MMmYYdBHgool 56 93390900l Fgbsdsdolo@, LEIbIMEHWMWwo
L550900L HoMdMmgdols ImEmEemdol, HoMdmgdols IOhmdol 0b@Egblogmdol, doMomswo

30oMm3mgdEgdol 30030600 b dJoMomMs©o bgwxRsligdol s Lbgs 3M0bi03900L
d9L50530bo.

UGHOGH05d0 IMEYIME0s Fo3bRM0F7d0L Loabgdol LygzsMsM™ Los (foMdmgdols
00MJOIGOOL 2o5bQsMH0T9ds):

V' 353900500 botxgdo;

v 890960000 36:m©YJBH7d0Ls s 6559350 FBIVM03EHIOOL btk gdO;

V' d060m©O0 bgengzsligdo Fo®dmgdedo @aloddndwemomgol;

V' 5353900000 bgarggsligdol bodxgdo 899900Lm3z0L (30930900, bEeg0Mmgdol
9905350900 o 5.9.);

v LmEosMMo 330U @ MLOBOMbMadOL J9bsE)s69d0;

V' Bmy000 Fo®IMmgdol bo®xgd0 (50FH30mdOL 339009, dmALILYGIBOL
AMBL3MOEHOMYOOL borx OO, BMYsO LssdJMHMGdOL botrxgd0);

V' Bmae0  d0BbBglol  boGxgdo  (5030boLEBHMIEOMo  boMxgdo,  BMAS©O
00Bbglol b0 dBMEgdol  Jmbgdol  godmdzomzgdo, Bmyso  doBBYLOL
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METHODOLOGY FOR CALCULATING THE COST OF
PRINTED PRODUCTS AND ORDER PRICE IN THE
AUTOMATED SYSTEM "PRINT-EXPERT"

Tea Baramashvili, Tamar Butkhuzi
Abstract

The cost of printed products is an important indicator of a company's performance. The
selection of costing method would an be one of the key factors in making optimal management
decisions. In the article is considered an automated management software system that would
calculate the cost of a printed product and determine the order price, calculates the unit cost and
displays the full value of the order. Collecting this information allows us to analyze the real

costs of digital printing in the shortest time.

METOAUKA PACYETA CTOUMOCTHA
MNOJUTPAGUYECKOHN NMPOAYKIMU U YCTAHOBJIEHUE
CTOUMOCTH 3AKA3A BYJIET B BTOMATU3UPOBAHHOM
CUCTEME YHPABJIEHUSA «ITPUHT-OKCIHEPT»

Tea bapamamsuiu, Tamap byrxysu

Pesrome

CroumocTth mnonurpaduyeckol NMpOAYKIUHU - BaKHbIM MoOKa3aTenb 3(pQexTUBHOCTU
KOMIaHuHU. BeI60p MeTo1a KambKyIALUM 3aTpaT MOKET CTaTh OJHUM U3 KJIFOUEBBIX (PaKTOPOB
IpU TNPUHATUM ONTUMAJBHBIX YIPABICHUECKUX pelleHuid. B cratee paccmarpuBaeTcs
AaBTOMATHU3MPOBAaHHAS CHCTEMa YIIPaBJIEHUs MPOrPaMMHBIM 00€CIeYeHHEM, KOTOpask MOXET
paccuuThIBaTh CTOMMOCTh MEYAaTHOM MPOAYKLHU U ONPEAENsATh LEHY 3aKa3a, pacCUUTHIBATh
yIENbHYI0 CTOMMOCTH M OTOOpa)kaTb TIIOJIHYIO CTOMMOCTb 3akasza. lloiydyeHue »STOM
UHOpPMALMU TMO3BOJSET HaM aHAIM3MPOBATH peajbHbIE 3aTpaThl Ha LU(POBYIO MeyaTh B

KpaT4yaliime CpoKH.
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DEVELOPED WITH MODERN TECHNOLOGY USED
IN PRINT PRODUCTS PAINTS

Tea Baramashvili, Tamar Butkhuzi
Abstract

Printing paints are one of the main elements of the printing industry, which has a great
impact on the quality of printed products. The application of printing paints was started by
ancient civilizations. Many of them have endured for millennia and even reached to us that
indicates that they had a fairly sophisticated technology of making paints. The development of
technology has refined and diversified the field of production and application of printing paints.
In this article we will briefly considered modern printing methods and their corresponding

paints, from a technological point of view.

CO3JJAHHBIE C HCHTIOJIB30BAHUEM COBPEMEHHBIX
TEXHOJIOI'UM B TOJIUTPAOUUYECKOU
MMPOJAYKIIMU KPACKHA

Tea bapamamBuiau, Tamap Byrxy3u

Pesrome

Kpacku 1is medatu - OIMH U3 OCHOBHBIX DIIEMEHTOB MOJUrpaduuecKoin
MMPOMBIINIJICHHOCTH, KOTOpI)H\/’I OKa3bIBaeT OOJIBIIOE BIIMSHHE Ha KAadeCTBO HOHHFpaq)HqCCKOﬁ
MMPOAYKIUH. Hcnonp3oBaHue mevaTHBIX KpacCokK OBLJIO HAYATO CIIC JPCBHUMHU NUBUJIU3AllUSAMMU.
MHorue 13 HUX COXPaHUJINCH THICSYETIeTHIMH U Jake AOIUIN A0 HAaC, YTO TOBOPUT O TOM, UTO
y HUX OblIa JIOBOJBHO CJIOXHAs TEXHOJOTHS M3TOTOBIIEHUS KpacoK. Pa3BuThe TeXHOIOTUI
YCOBEPIIIEHCTBOBAJIO M Pa3zHOoOOpazmwiio chepy MPOW3BOJACTBA W TMPUMEHEHHUS TEYaTHBIX
Kpacok. B 3Toif cTaThe MBI KpPaTKO pPACCMOTPEIM C TEXHOJIOTMYECKOM TOYKH 3pEHUS

COBpPCMCHHBIC METOJBI II€YaTU U COOTBETCTBYIOIIIUC UM KPACUTCIIN.
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Purification of bacteriophages in order to study

their morphological properties

Salome Barbagadze
Abstract

A bacteriophage is a microbial virus that Kkills a bacterial cell, thus cleanses the
environment. Bacteriophages were first described by D’Erell in 1919. "Phago" means eater in
Georgian, which indicates their unique ability to lyse bacteria and multiply at their expense.
Bacteriophages are a group of specific bacterial viruses with different properties that have

undergone long-term adaptation and evolution related to specialization.

Ouncrka 0akrepuogaros Uroodsl myrem

U3Y4YeHUs uX MOpP(oIorumn

Casome bap0akanse

Pesrome
bakrepuodar - 370 MUKpOOHBIN BUPYC, KOTOPBIN yOMBaeT OakTepuH U TaKUM 00pa3oM
OUYMINIAET OKpYKaromyto cpeny. bakrepuodaru Ovun BriepBoie omucansl I’ Ipemmom B 1919
rofy. «Daroy» Mmo-rpy3WHCKH O3HAYAET €/I0K, YTO YKa3bIBaeT HA X YHHKAIBHYIO CIOCOOHOCTH
JU3UPOBaTh OakTepuM M pasMHOXKATBCA 3a MX cueT. bakrtepumodarum - 310 Tpymnmna
cnennuyecknx OakTepHaIbHBIX BUPYCOB C PA3ITUYHBIMU CBOMCTBaMH, KOTOpPbIE MPETEPIeTH

JJIUTEIIBHYIO aganTalluio 1 35BOJTOIHIO, CBA3AHHYIO CO CIICIIHaTH3aIeH.
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STUDY OF THE CUTTING PROCESS OF HIGH-STRENGTH

NEW COMPOSITE MATERIALS

Igor Gelashvili, Zaur Chitidze, llia Tavadze, Maka Zhgenti,
Nino Bzhalava, Maia Gogotishvili

Abstract
In the article are considered new wood-polymer composites that are widely available in

the local market under the name "decking". Part | of the article lists the methods of their
acquisition, classification and physical-mechanical properties. In particular, the content of
decking and the areas of application are shown.

HUccnenoBanue nmpoiecca pe3aHus HOBbIX BLICOKONIPOYHBIX

KOMITO3MIMOHHBIX MaTepuaioB (I yacTs)

Hrops I'enamBuiu, 3ayp UYntunze, Uabsa TaBanze, Maka /Krenrtn,
Huno b:xanasa, Masi I'ororumBuiimn

Pe3rome
B CTaThbeC paCCMOTpeHLI HOBBIC llpeBeCHI)Ie l'IOJ'II/IMepHI)Ie KOMIIO3UTHBIC MaTepI/IaJ'Ibl,

KOTOpPBIC MIUPOKO MOCTaBJISIFOTCS Ha MECTHUH Os3ap moj ma3BanueM ,,decking” (/I1K). B
MEepBOM YacTH CTOTHU TMOKa3aHbl METOJbl WX TMONy4YeHUSs, Kiaccupukanus U QPU3UKO-

MexaHuuyeckue cBoiictBa. KonkperHo nokasan cocras [I1K u cepbl ux npuMeHeHus.
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STUDY OF THE CUTTING PROCESS OF HIGH-STRENGTH NEW
COMPOSITE MATERIALS
Igor Gelashvili, Zaur Chitidze, Eka Sarishshvili, Maka Zhgenti,
Nino Bzhalava, Maia Gogotishvili
Abstract

In the II part of article are stated the results of experiments conducted on a round saw
machine using a cutting force registration device. The cutting tool was equipped with a disc
saw equipped with BK 15 type roller plates, resulting in comparative relationships of the forces
Q and S when cutting the two materials together with the increase of cutting speed - beech and
MPC.
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Pe3rome
Bo BTOpoi#l yacTu cTaThu NpPUBENEHBI PE3yNbTaThl 3KCIEPUMEHTOB, KOTOpPHIE ObUIH

IIPOBECHBI HAa KPYIVIONMJIBHOM YCTAaHOBKE C HCIOJb30BAaHUEM YCTPOWCTBA PETMCTPALUH
COCTAaBJIIONIMX CHJI pe3aHus. B KadecTBe pexyllero WHCTpyMEHTa Oblja MCIOJI30BaHa
JUCKOBSI TWJIA, apMUpOBaHHOE Iutactukamu TBepaoro cimuBa BK 15. Taxke mnokxazaHsl
CpaBHUTENbHBIC 3aBUCUMOCTH Q ¥ S COCTABIISIONINX CHJI PE3aHHUsI TIPH YBEITHUYEHHH CKOPOCTH

pe3aHus Mpu pacnuioBKa byka u IpeBeCHOTO MOJIMMEPHOTO KOMITO3HUTA.
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Georgian Health Care Development Concept

Ketevan Kitsmarishvili
Abstract

Innovation in healthcare system is considered technological, if the methods of medical
service are principally new and technologically improved. Availability and efficiency of high-
tech medical care are especially significant for specialists. Exactly through high-tech medical
care is provided high quality medical service. For the purpose of social and economic changes
faced in the country the development level of healthcare and educational systems serves as an
indicator.

KOHUIENIUSA PASBBUTUSA 3IPABOOXPAHEHUA
I'PY3UN

Kerepan Kuumapumsuin

Pesrome
VHHOBaIMs B 3ApaBOOXPAHEHNN CUUTAETCS TEXHOJIOTUYECKOU, €CIIN METO/bI OKA3aHUs
MEAMIMHCKUX YCIYTI NPUHUUIUAIBHO HOBBIE W TEXHOJOTHYECKH YCOBEPILIEHCTBOBAHHBIE.
Oco0oe  BHHMaHue  CHEHUAIMCTBl  MPHUAAIOT  JOCTYNHOCTH U 3((HEKTUBHOCTH
BBICOKOTEXHOJIOTMYHBIX MEIUIMHCKUX YCIYr. OJTO BBICOKOTEXHOJIOTMYHOE MEIULIMHCKOE

06CJ'IY)KI/IB8.HI/IG, O6CCHC‘-II/IB3.IOH_ICC KauCCTBCHHLIC MCIUIIUMHCKHUEC YCIIYTHU.
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Innovative Development Issues of Georgia

Ketevan Kitsmarishvili
Abstract

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

in innovative activities and led to its gradual shortening.

BOITPOCBbI THHOBAIIMOHHOI'O PA3BUTUA I'PY3UN

KereBan Kunmapumsuiu
Pe3rome

IIpOoMBILIZIEHHO pPa3BUTHIE, a TaK)KE€ NUHAMUYHO DPA3BUBAIOLIUECS CTPaHbI JOCTUIIIH
BIICUATJISAIOLIUX PE3YJIBTATOB B IOCIEAHUE I'OJBbI, B OCHOBHOM YCIIEIIHON HMHHOBALlMOHHO-
TEXHOJIOTMYECKON JIEeATENIbHOCTRIO0. B HacTosIee BpeMss MHHOBAlMOHHBIN KiauMar B ['py3un
HEONMaronpusTeH JUisi TakoW JesTeNbHOCTH. OTCYTCTBYeT eauHas HHHOBAallMOHHAs
rocyJapCTBEHHAs MMOJIMTHKA, c1abasi ”HHOBAIMOHHAs MHPPACTPYKTYpa, OrpaHUUYEHHBIN PHIHOK
WHHOBALlU¥ ¥ HOPMAJIBHBIE DKOHOMUYECKUE CTUMYJIbI JJI YIIPABIEHUS 3TUMH IIPOLIECCAMM.
®UHAHCOBBIE TPYAHOCTH B ITPOMBIIUIEHHOM CEKTOpPE, OTCYTCTBHE HAJUIEKAIIUX FapaHTHH U
TPYJHOCTH B CO3JaHUM COBPEMEHHOI'O0 M OCOOEHHO BBICOKOTEXHOJOTHYHOI'O NMPOMU3BOJCTBA,
HECTaOMJIbHBIE TEMITBl pa3BUTHs elle OoJbllleé CHU3WIM HMHTEpPeC K WHHOBAIMOHHOU

ACATCIIBHOCTH U NPUBEJIA K €TI0 IMOCTCIICHHOMY CHUKCHHIO.
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9600369emgobos Lo Bogm  gooy396900,  LoG®mIBL3MOGHM  IMALIbYHGdIOL

MBogOMbMYds, LOGMBLIMOEM Jugeol ©sbzghs,  godmf3gMwos gl Y39WwsxzgMHO
OmamO3  LOJoOMZGML  HOLYIMWO  BHYMOLEBHMEO  byFOOMIIJOOLIM30L,  S1Y3Y

AGMO0LEGHWWO 30GHIBE0SOL Sb5BoVEGOMS.

do6M0msEo bsfogro

LogoOM39eml 8 dIMJMI0PID  odMIEObIMY s 98sLMsbsgg, ALMBEIOM
3 MBO0BIE00L  3MIME9LOL  gom35¢olfobgdom, d39ybols 93mbmdozol Hobligems
030 3530060305  LOGHMBLIMOGHM  LgdBHMOOL  9x39dBH0sDd s  JOFIOIYP
536930606 905L05b.

9360™ 35300056  SbmEoMdoL bgedn3MreEgdol ™Msbsbds, LodsGmgzgwrmdo
A9MH©Yds 00  ©mboldogdgdols,  Mo3  LsGHMIBLEMOGHM  0bBMSLEMWYJEHMOOL
396300569051 Ggfigmdl  bgarl.  LodoOmzggermbo 339 BbJ30MmboGmdL  visbem
d39996s80  BgaoLEBHMOMPRMo  LOGEMBLIMOEGHM  Lodwowgdol B MdYEOL
35LbolidagdEMdol  IBEZg30L  LOZIWYdIMEIM  BMEOTs. o3 999bgds
LogoOm3germdo M90LEHM0MYOME 533MLIGHMBL3MOEHM Bsdwmomgdol Igwmdgwols
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35L9bolidgdEMdOL L5359 YOI M oHM39390, 396mb3mmgddHo 1339
090999539005 s 9696005 35M105d96¢ 30, mdgs d08obstrg 3sbgdools
LoG¥OE300IL  498mAEObsMy  ©I8B303gds  TgBIMbYdOME0s. EIDBW3g30L
1535 YdIMYwM  gmOIolb  JgIMMIOoL  gOM-9MNO  M30EMOGHILMDSS  J399sbsdo
H03930L 3MWEHMOOL 5FoMds s FgLodsToLO, IHBWZg30L bbgs Lobgmdgdol,
9529W0mMO® 93¢ MOIHBM3930L, FHZ0MMGOIOL IBM3930L s 3. 3M3MEsm0Bgds
dmbsbergmdsdo.

A®BL3MOGOL  Lggmmdo  930Mm353d0M0L  3mWoB03d>  JOMHOMIWPIQ
™6096¢06M90mMw0s, M™I bgwo JgmhHyml 93memyome, MLsgdmbm ©s 9839JGHO
3OO5HONOSL  93Mm3sdo. 1939,  Fmbobegmdobsmzol  93mMm353d060L
A9IO0GHMO05Dg 0530LBBWOHE  29WIS9PY0WGOIOL MBYGdsDY. 5F0LOMZOL  BoFoMHMo
960360 LsGHMBL3MOEHM JugEgdol LOYIWYMAS S 93OM3Io BEIBPIMEHJOOL
95gdLoBoMo@  Qom3otoljobgds.  9gMHMzbmwo  LoGEmbL3MmMEGHM  Jugwrgdol
053530060930 0398905  93MM3Mwo  LoGHMbL3MOGHM  Jugeols  dgddbs 2050
Parobosmzol. 930m353d0M0L FbMOEIb oaqadomos, Mmd 2023 gl dgxsbgl
936™30L LsGMIBL3MOEHM LobiEgdol Lbgs Bofoggdol Jugado BsOM30L 350056¢gd0G.
[1]

9360™356m9b 0bGHYAME300L Tgbobgd bgedg3Hegdom Jom35¢olfobgdmewo
9mbm3zbgdol s M93m9bs30gd0lL Fgleregds byl Tgmfymdl LodsGrmgguoml,
MOmd  499Bbgl  50bodbe  LolEgdsdo BsMM30L  Fglodergdermds.  5®bodbmo
LOEGMBLIMOEM Jugerols s8mddggds, dslido BsOMEo J3q9bgdobsmzgols godmofjzg3l
9306M30396 BOHIBS s 31063996096 19656005bMdOL 5T gdL.

SbemEoMgdol  globgd  bgedg3magdol dobggom, Lods®mzgwml g3l
bbgoobbgs  @oMgd@o3900l  dguermewgdoll  35W@gdINgds, €53  JOMOMIWIQ
90950m0)0s  9360M30L 9OHD0sbo B 3060gBM  oIB03gd0L Jugedo Jgwfgzol
399560D39d0L  209dxmdILYdIOLS3ND.  93MMIsz3d0MOL  OM9JEH03900L  dobgzom,
3600369035600, MM Lo@®MobL3MOEH™  06xMIBEHM™MIEGHIOOL  odxmdglgdol o
LEOMWYMGBOL  AsM35wobfiobgdom  LsBzoMmmm  o@ocmgdwgdol  dmdMmsmds  gMHmOo

9603610 Jugerosb dgmegdo ogml Jogduodo s o6 EH039000.
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BogdoMm39wml Bo®3060aBMm LobEgdol BsOMZS LBogMMSTMMOLM Lo®3obogHm
3905039008 LOLEBHYFSA0 EOlbIMBL  LodoOmzgrmdo gadm3ol LoMzoboybm
2905H03900L 9969x%I96EHOL LobEBgdol (The European Railway Traffic Management

System - ERTMS) s696a350. [2]

936003530060 89999953900 5 gobloBYZOMWo 543l BoB®IbLIMOEHM
LoLEBHYIoL 3063996096 165M0BO S MoE FMOZ35M05 MYLIMLYGOOL ITDMYSZ0 oMM
B59mMyse0d900l 0Bbgdo. dogowoms, 2030 Ferolmzgol gom3seoljobgdmewo sggom
LoGH306MH00M 239005H0@3900L 96986930l d93d39mdom, Loo3EGHMIMdO™
A®BL3MOGH0M  FooLHBoO BH30Mmol 30 %-ob Lbgs Lobgmdol GHMIBL3MOEbY
23905039, 2050 Ferobmzol 3o asbermgdoom 50%-0b .[3]

LogoOM3geMl  MyoLBH03MOo LoLEGHIIOL 9g89JEH0BMdIOL Mby gzMm3ew
93994698056 8950900 B0, AbMmBErom ds630L doge 2018 Howlb Bo@oM@
d9Lsd5dobo  33€93900 o LoJo®MZgm BsBMOBYds olgo J399bgdl, MMPMEOOEGSS
3B9Md50% 960, IM™3zs, bodgMos, IM0 sb3s, gobobgmo, guBmbgmo, MEmazs0,
w0339, 99365065, bemdbgMo s 5.9. [4]

©@mobBH030L 9839JG0b6Mmdol 0bwgduo (Logistics Performance Index - LPI)
299M0g9gbgds bLbgoalibgs 43996900l rmaoldozxcmo LolEgdol dgzslgdolbsmgol. 2018
ol Imbs3gdgdom,  Lodos®mzggurmli  myobGozol  989JG0sbmdol  0bgduols
9d0bg30m Logdomm3z9wMm 0353908 Mgo@obydo 124-9 scy0mb.

3bO0wosb  BsbL, Mmd 2014 (gl 2012 fgeomsb  9gecgdoom
39990xM09LgdME0s  0bgdlo, OMIgoE  FOBLIBOZMZL  BHZ0MHMOL  dofirmgdsl
539600  350090d0. AbmGPom  d630L  Imbs3zgdgdol  dobggom, 2018 ol
90aM356MgMds  29oMglgdMos 15353MMm @S LOGMIBLEMOEGM 0bFMILEMWYIBHOOL
bsolbbol  3mmbom, 2Bbs360gdols  gmgzowymEmgmdol, 1939, WMoLEHOIMOO
9 dbsb™mgool 30339@96EMOMIOLS s batrolbols 3mboo.
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gbdogmo 1.
Usglst39¢mls areagolbihoz0l 9399305680l dggsligdols doGooso
3009k0w9d980 2012-2018 [emgbdo™

2018 2014 2012
LPI 2.45 2,51 2.77
Customs
Lod5gM 5 LobyBOZOM 2.38 221 2.90
3983063900l 93399dBH05bMdS
Infrastructure
1535360 ©5 LoEHBUSMGEHM 2:36 2.42 2.85
0683M5EJBH Mol boGolbo
International shipments
Lo9MHMSTMOHOLM
3905H03930L Homrdmgdol
1006039
Logistics competence
©wMoLGH03NOHO
8mBl3bHRROl 2.21 2.44 2.78
33393H9bGHOMdS o
bsGolbo
Tracking & tracing
25360 9d0L 2.37 2.59 2.59
99035¢gw9MH9MdS
Timeliness
A300m0b dofirgdol
©5393830@o ©s
dmbowmbgeo 350900
*Pgotm:https://Ipi.worldbank.org/international/aggregated-ranking

2.38 232 2.68

2.92 3.09 2.86

LPI 0bggdbol gomdxmdglgds 890degds  2obbmGmEogwogl  Lsbybrgzmm
3MbGHOMEOolL 30M39M900L 9B9JG09BMBOL 5850egdol BodMswgdoom. S35LMsbogY,
9060019095009 Mbs  0ogml  ©iY3960e0  BoBHMbl3MmOHBHM  25sH03gdOL
3969% 8963356 ©53538060900 3O:Mdgdgdo.

513365
e 930Mm30L 9gOH®M0sbo  LEMIboZBM  FoIB0WZgdOL  Jugwdo 0BGl s
d90f930L  9m0-gOmo  9dobobAb oMMy gbl,  sLmEoMgdol  dglobgd

b9wd9369gd580 J0MOMYOME0 O0M9JEH03900L FgLMEgds. MO fglmogydo 30
9em-90m 3609369356 3GM3gLL FoMTMoAqbL LoG®mIbL3MOEGHM LyTSWgdOL
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9x3emdgEool  Bodmdosdm  3sLvbolidagdmodol  by35WYdMWM  EsBPZg30L
390m09;

©@mobE030L 9839dGH056md0L 0bgduo 2012 -2018 (ergddo 3gdso obsdozom
boboomYds, M3 doMmomgdl, MMA LdGHMBLEMOEHM Lgd@MMOL (35K 39MWo
9099963900l 2omdxMmdILds  T9BgObgdMos. 2014 (grmsb  dgsmgdom,
AbmBwom 35630l Imbs39dgdol dobgzom, 49maxMmdgLgdME0s bMmEME LodIF M
@5 LOLYBOZOM 2o83MMTJOOL 9839J3H06MdOL s LHYMMSTMMHOLM J5SBOZgOOL
Po68mgdol LodsmEogz0l 0bwgdbo. olbog 0dwgbs dbodzbgrm, “md LPI
06009Jbbg YOO Fogwgbs 396 Jmsbobs;

SbmEoMgdol gbobgd bgedg3mergdol ghm-ghmo 3609369 m3s60 ©YdMIgdss
9360M30L LsM30604BM A5EsB0W39d0L I9bgxTgbEHOL LoLBHgdol ERTMS ©sbgtMpags
Logo®mggenmdo, o3 LdMogdsls dobgdl ,,LogdsMmzgwml M3060xBoL*, GM™I
9363w ba630608BM Jugado sfosMmTMml LoG30MHMM osB0W39d0.

999myggbgdo {gstrmgdo s ro@gMs@Em™o:

1. https://idfi.ge/ge/eu-new-strategy-transportation-infrastructure
2. REGULATION (EU) No 1315/2013 OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 11 December 2013 on Union guidelines for the development of the

trans-European transport network and repealing Decision No 661/2010/EU; Article 12
«Transport infrastructure requirements»;

3. White paper 2011: "Roadmap to a Single European Transport Area — Towards a
competitive and resource efficient transport system”. Ten Goals for a competitive and
resource efficient transport system;

4. https://Ipi.worldbank.org/international/aggregated-ranking

5. Lagomomgzggarml 2021-2030 fengdo GMobldm®m@Eols s armyobozol gomgbmwo

LEAHOSEIY0o.
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Georgia’s Transport Infrastructure and it's

Development Prospects

Ana Dvali, Valeri Mgaloblishvili
Abstract

The level of development of transport infrastructure is known as one of the important
determinants of economic growth and social well-being in the countries. When discussing
transport infrastructure, we often focus on the issue of freight transport, but passenger transfers,
transport service safety and improving the transport network is also important key aspects. The
World Bank regularly estimates the transport infrastructure of different countries of the world

by defining Logistics Performance Index — LPI.

CocrosiHve TPaHCOPTHON MHPPACTPYKTYPHI ['py3un u

IMEPCIICKTUBLI PA3BUTHUSA

Ana JIBanu, Banepn Mrano0aumBuin

Pe3rome

OnHUM U3 onpeAeAIONNX (aKTOPOB SIKOHOMUYECKOTO U COIUAIBHOTO PA3BUTHUS CTPaH
MHUpa SBISICTCS YPOBEHb pPa3BUTHS TPAHCIOPTHOW WHGpacTpykTyphl.Ilpu o0cyxaeHnn
TPAHCIOPTHON HMHMPACTPYKTYpHl MBI aKIEHTHPYEM BHHMAaHUE Ha BOIPOCAX TIPY30BBIX
NIEPEBO30K, XOTS HE MEHEEe BaKHBI MEPEBO3KH MACCAKHUPOB, OE30MACHOCTh TPAHCIOPTHBIX
YCIIYT, COBEpIIEHCTBOBAHHME TpAHCIOPTHOW cetd W T. J[.BcemupHsbiii OaHK peryiaspHO
IPOBOJUT OIICHKY TPAHCIOPTHOW HWH(PACTPYKTYPhl pa3HbIX CTPaH MHpPA, B YACTHOCTH,
paccunthiBaeT uHAekc 3¢ dexkruBHoctu noructuku(Logistics Performance Index — LPI) mns

Kaxa0i CTpaHbI U OMIPCACIIACT pCﬁTI/IHF CTpaH 110 3TOMY KOZ)(I)(I)I/II_II/ICHTY.
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w53 325; 650.

39013900530 LBsdEMBI30 3930E9EOl 9839dBH0BMdOL

5050¢0900L 353e09bd 3MMYJ300L
3M63MM96GHMbM0sbMdsBY
Bsoos gmgamensdg*
IGO0, bogs®o39¢b Hgfbo321M0 £bo396bodgHo
(Loge®mz9eml G9dbozM®o 1bogzgdLodGgEo. 8. 3mbiGegst J. Ne71, 0175,
0000oUL0, bsgsOmNZ3gee)

9bon0g: Lodo®0r39¢l 93600035 00923985 360 bobrier dogmds®gmdsdo, gb 30
bsps®deals bsbeepbsz0 35309s¢ol 35902996980b 939985y sbeogblb #156909%000
333¢7963b,  Gsg  3s0m0bsHg8s  8adbdst98¢rgdols  Brrobmzbsbs s fs®8mgdol
d90306985 Y9, 56939 8629630l J969¢2985 Y9 ©5 936020037960 3550059806 G9py39H0b
3¢350035Yy. bs8m9b530 353095¢70l 9RIHH056B8s S0Mm@30G sbgbl 3530965l
362 J300b 302632959969 965k05685 g w330M39¢9bso ho®Imgdol sbsbstxgdols
@3 J9bsbsdobso dobo qsbols dgdomgbol g boo. 302632959605 ¢rs00b29H0 boByzss
@5 603bs3lb @53060b306985L bsds B 93026000030 35¢m3949¢7 bydogdhgdl deatrols
bsg0berols psedmgbobs s H95¢70bsgool g39¢s b9 bgerbsy®garo 306038980bor300b.
1533560M Lbo@yggodo: 9939dGH056Mds, 306399696300, UBOBOODI300,
36000930, BodMHB30 3930F o0, Fo6dmgds.

dobsstbo

Po68mgdol  BGHod00BIEo0Ls @O SVMOI0bgdOL MsbsTgEOMM3g 30MHMOYGOO
bsb0smMYdS AOIBOOEO 363N 9b300m Lodmberols @y dMALsbMgOOL d5DsOBY.
3063996096@19656005bmd0L  dofg3s, OMmamOE  Lods®mggwmlb  slg3g  Abmgeromls
05Oy Dotmdmmaqbgeos Po6dmgdol M6560Bgd0L 3OO0,
950595394 GHO0 8900ME00LS S 3MM(39L9d0L odmyYgbgdols ocqdy.

BoHo®BML 3063796096 65M0BMBds  FMOPbM3L  bsEOBLs S SVOOEbILL.
30bGH®MEol d900mbgzg35d0 LofoMTml 999deos O9MGRMoMMl 4569 BogEMmMmgdol
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3930965, 395969035 ml MoMYMBOMO O P35d0gHML IIOOMO, 3MDBOGH0WEOO
3JGH™6900, OHMYMOH03S 0dmd39g3500 dgmuo LoblMgdo, Fomdmgdol gowmdxmdgbgds,
969600l s  GLMOLYOOL  IBMYZS,  FdBYIMOSIM-BgdbozmMo  dsDBob
39990%M09L9gds. 9BsE0BOl MM bgds dsDBMHOL 30MHMdJOOL Tgbfogs s oo
19239635309, BLEAOBOY BBIMOL FgMbggzs. dsBIOBY 3MB3IMOIOEHMEO LEGIEHIR0JOOL
09099953905, 36>M©)JBHOL 29630056935, 25903900l 3M3sMH0DIE0s, LEMY3EsM
3Mb3E9xEool 99349ds3000.

05690y 36 myd3ool 306379696300l 0b6@9bbogmdsls Qo
360 GHO0WMOOL  4ogdxmdIlgdsl MOl  godm3zwgbowos dFoEM™  3538060.
359650 9l 56 60Tb3L, GMI HMEILsE 363 IBE IO Dghmes F9s6Mgd0m AE0gMO0s,
bbgo 33356098030l 29X MdYBGOOL TGLodGIMBS 56 SMLYIMBL. Lodgfoedgm
15g§0056Md5d0  Bb3sOLB3s dMINYMO, GMAMOMOESS d3BIODY (3ol Tgdw©3o,
390GIOMWOo 3560390900 b d0BBILOLZOL WIHILIIMWO  BOMOMIGSG0S gl
ool 3636096305k, 0b639LE0E0gd0L  Fgdm@ObYdsl, MHmymEE Lsdobsm, slggg
M3bMMOO 05BOYOOL FbMHOEIL. 03 394690830 Loz g [oboswdgamdgdo oG
5OLgdMBOL, MHMYMEME BoGIXJOoL, 1939 ILIOXMWO  OMOL  MZ5ELIBOHOLO,
390oMm3gmdoL 3963005609 MFsMGH039L05 S 35003 “YBMIEgLOS.

363766 wo Bgfjmerol Lodeoghy sL93) OEHoWIE WITMIOWIOTILOs
LogOMsdmMobm  3mb637MM9bzool  LgdBHmEmgdol  BgdmddggdsHy. 033G GO
95639600 gd0  domomgdl  005Bg, MHMI  LodoOmzgwrmdo  dgfo®dggdo  dwog®
306329696 @ Bgfmesls gobozosb, 3000609 Lbgs 43996900l 89Hor3ggd0. 3063000
M3bmmdo  0b39GH0E0gd0L  Jg0m@obgds  slg3g  FoMBmoagbl  93mbmdozol
3obLB0WMBLL.  BMYsO©, JMBIMMGBE0s  gobobowgds,  GMmam®E  0bmgzgsgom®o
159§0056MdOL JOMOMsEO F5dMIM539890. 30163990 96EbM060 2o69dm 5dE0gMgdL
39960 my0900L 35630056M9d5L, o3 93mbMT03MMH0 BOEOL FobalsoBOzMgEos.

090bs>mM30L, MMI  3mB356053 BsDoM®BY Foofoml  [o®mdo@gdol, o6  bes
d5bBObML LOLEYISEBHMIE dsDBMOL 332935, Ggobfogerml 3mb3MMBEHIdOL dewog®mo
o LmbGo dbotgqdo, s1939 99E30WgdgE0s dMIBTMYdJW™S FMmmbM3zbgdol 390
©53054MxB0gds, OHMYMOE 5358 Fomo 3mb637MH96EJd0 sbgMbgdgh. 3mb3MO9bEHd0L
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15gd056MdOl Jglobgd Imboggdgdo Jglodwrgdgeros dm3mggdmeo odbg  dso doge
3983900 ©93sdgool  Logdzgwdy,  sLY3Y  LASGOLGHOINOO  33wWI3IBO,
933900 sbgoM0dgdom, domm  Jgbobgd  Joegdmeo  0bxm®mIs3090005b.
3063996096@16560056md5bg  30Bsbd0dsmmemo  3m33560900 300WMd6 930560
9mdbdoM939dmb 3F0EMOHM MOH00gMH343T0MOL YOOI, M3 25FMObsEgds Joo
339350056 25600905l @S LyIMJIg™ 39a35d0. Bgdoldogmo 363N 96EbIM0BO
30335600L W Mdgwgdo s 99bgxgM9gd0, FOWMIIE MO BsOEGHMm  Tgodobmb
dmdbdoGgogdo, 90999  d90bseRMbmb 3093  3Mb3MMYbEHM  dMdmensdo
0056Mx%390L  0ob, 30Lsg T9mdeos IBYOYML  0bmgszomMo  BH9dbmermyogdo s
399X MdYLML  3OHMYJ300L  boGobbo.  xsbbsmo  3mb63MMHgbgos  bgwl  MFymdl
05D560L  Hmbslim®mMosl,  39dbmemaogdoll  gobz0msMgdsL,  dmd3zgwgdmwo
99000900L (330 gdsl s o3 9356005 J3994bols 93mbMB03ME 2sb3005619dSL.
Do635@ 900l doLsefigz39 MMYIB0BI30L MbEs 255BBIL LogMmsdo Fo639@0bymwo
LEAHOGI0900, 58M 356900 S F9dEMml om0 9539JEHMOIE FOBLMM30GGdS S FoOIMZo.
MmOo60Bo30s 35806 M0l [otmBo@gdmwo, MHMEILSE 39NV ©95305YMBOGOL
05BOm0ob LY dgbEol FMbM3b9dL: 3MrM©YYIEH oL bgerdolsfiamdo gobo, domseo mbols
9mdbobmMgds, bo®obbosbo 3MHMm@IEos. 6300L80gMO  MORBODBIE0s  FoMTdo@gdsl
500936 95806, HmqLsE 3500 JoMM3L FoMds@Hqdeo d9bgxgeo.

69d0oLdogMo 939960L 93mbMT035HY, 0@ 293 gbsL SBEIBL eMdSOBsE0s. D
3900b3935d0 439woBg dogmo BodGHMEOO 5MHOL 06Mm35309M0 E9dbmemaogdols s
bbgoalbgs 43996908 MO0l MOMHPOgMmMdJdoL LGSR0 S dE0gMo 49B630msM9ds.
39653 gdMo 360T369eMdS 5g3L 50939 558056930l 3OHMBILOMBIoHBAL
3963000060900l MBYL. 3OMBgLoMbseo T9bgxIMIO0 O OMEL SLBWMWYdIE 56
95OGM 3630930 MmEORRB0BIE300L FoMrN3500, 6599 o F9dwosm §399sbsdo
9090bs6g 9306m30396M0 30:0BoLYGOOL AMmb03OIO BsOMZY, Mo TG GOII0s 5O
3oOGHM  3OMmBgLoMbsoBIol  Mmbom, Mg  J39ybol  Logzsmymom o
39000BobologMHgdom. 3mb3MBE0s SbMEOMEIds OLYM sMYMB0’ S139dEJd0b,
OMaMO0E5  IMbobEgmdol 4963390 bsfowol  aomsM0dgds,  3dgzmds,
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The Impact of Increasing Working Capital Efficiency in

Industry on Product Competitiveness

Natia Gogoladze
Abstract

Georgian Economy is in crisis, so it has a negative impact on the efficiency of the
enterprise's working capital. This case manifests itself in reduction of consumer and
manufacture demand, as well as slow down slowdown in turnover and the probability of
severing economic ties. The efficiency of working capital directly affects of the
comppetitiveness of a product primarily by reducing production costs and accordingly its prices.
Comppetition is a LAtin word and meand confrontation between the separate subjects of a

market economy for the most favorable conditions for the production and sale of goods.

Bausinne noBobimeHou 3ppeKTUHBHOCTH 000POTHOTO
KAIlMTAJIa B IPOMBIIIJICHHOCTH HA

KOHKYPEHTOCIOCOOHOCTh MPOAYKIIMHU

Harus I'orosanse

Pesrome

OxoHOMUKa ['py3un HaXOJUTCS B COCTOSIHUM KPHU3HCa, a 3TO OTPULIATEIBHO CKa3bIBAETCS
Ha 3 PEeKTUBHOCTU OOOPOTHBIX CPEACTBAX MPEANPUATHUS, UTO OTPAXKAETCS B IOTPEOUTENHCKOM
CHpOCe U COKPAILICHUH IIPOU3BO/ICTBA, a TAKXKE B 3aMeJICHUH 000pOTa 1 BEPOSITHOCTH pa3pbiBa
HYKOHOMHUYECKUX CBs3eil. D(P(eKTUBHOCTE OOOPOTHOTO KamuTajga HampsSMyl0 BIHMSIET Ha
KOHKYPEHTOCIIOCOOHOCTh MPOAYKTa, MPEXJE BCEro 3a CYET CHIKEHHUS MPOU3BOJICTBEHHBIX
3aTpaT M, CJIe0BaTeNbHO, €ro ILeHbl. KOHKypeHIUS - 3TO JIaTUHCKOE CIIOBO U O3HaYaer
COIEPHUYECTBO CYOBEKTOB DPHIHOYHBIX OTHOIIEHUH 3a JydlllMe YCJIOBUS U pPe3yibTaThl

KOMMCp‘IGCKOﬁ JACATCIIBHOCTH.
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0gbolso 8,859213 | 9,327,720 | 9623134 | 9429023 | 11,795761 | 6,300732 0
0300 7,664918 | 9,100,037 | 8308241 | 9072702 | 10,281051 | 7,206805 0
sag0bem | 6,021411 | 8,227,342 | 6710592 | 7792065 | 8,402904 | 6,441714 0
bod®gddgo | 8,430297 | 9,457,122 | 9001031 | 10274432 | 10,907339 | 7,890554 0
@JBmBBgGo | 9854412 | 9,907,944 | 10978550 | 12728132 | 13516659 | 7,840412 0
Beagddgo | 9,606423 | 10,022,850 | 11172312 | 11920736 | 12,982604 | 5,785629 0
©93988960 | 10,241359 | 10,034,328 | 11676755 | 12464620 | 13,260561 0 0

bogeo: 102879530 | 28470770 | 113827714 | 125708197 | 137,670377 | 69,779656 | 11,517157

OmamO3  3bOoosh  hsbL, 2016 (gl 2015 Hgermsb  Fgecmgdom
930536000635 9930609005 -72.3 %-0m, 2017{9e0l gobMHoos 10.7%-om, 2018
Dol 22.2 %-om, 2019 (gl 33.8 %-om, 2020 gl 999306090w0s -32.2 %-om, 2021
D9l 99930M909e0s -88.8%-00m.
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mdGHmadgemo 2020-7840412; bmgddgmo 2020-5785629; :gdgdzscro 2021-3570585;
Jo6@E0 2021-7946572; s3ogoo 2021-3012936.

o336

39BHMML 9Ju3 S SE00L F0TIOMMNY GO0 F9dsmdoL JoMM30L M3EH0TODI30S
9000935 dogero Moo 3033 gduwOHo PMBoldogdgdol bbmM30gwgdom,39MdM:

1) 80d65mdoL MLOgOHMbMgdol »BOHMbzgwymgom,

2) @m3mdmH03900L Loddwsgzmggdol Mo d90degds LOHVIO AsdMYgbgdoms o
239593oMMdOL MbsHOm,

3) 593930LSL BoBHoMgdgw s YMIOL OMOLS S Y3056 LoYMMYddo ymabol
@OMoL  J9d;3060900m.  5J9b 39030656y dMmdMSMdOL 9w9396¢39d0lL
3996296003900LsL  Mbs  30bgeEddM356gmm  3OMYMgLMwo  FJNMEIOOm O
30L)658MPY0 M3gMH30505 BoJLOTIEIMEO 355G MOMDIMS TGO GOOLIMZOL.

9963 5GHSE00L 3MMEILT0 9. BHMIBL3MOEHOL BoodgEmmdol 0ligzg MMM
53¢)MIMd0gdol  Lo0dgEMMdOL  MBEOWMB3gEYmes 36003690 mgbs  s60l
©59M30090wo  dobo oMo  LoLEGHYIgdols s 89doboBdgdol  GHgdbozmGo
9 MIsm9Mmdol mdog 3mbEMmMwWDBY, 33Ym6gd90Ls s MFglogMMdIOOL OMMES®
399Mm309bsly O SWIMPHZMDY. ST  FbMOZ  QobLOIMPOGIM Fglfogeosl o
3963000069051 dmobMm3zL  39db039MH0 FEYMTsMYMOOL 3OHMPBbMBOMYds, Jobsbo o
90D9b900, OHMIGooMms3  39630MM3gOM0s LB HFMB3BOL 9B3gdBH0bMB.
99393H056MBOL  OBOEOL  MZ5ELIBOOLO® 5930 YdIE0s  EILBIBIMNGIIO
360@9M0mdg00L  FgMBg3s. SLgm  3M0EHIM0MIGEL  HoeTmogbab, gHmol dbGog
29GYMBIOMdOLS s bobyoddergmdol dsB39690gdol  m3EH0T0BoMmgds, TgmMgl
dbem03- ©0536MmLEHOMGOOLs s FFYMbgdsms  sdmxbzmol  JMmbom  bsGxgdol
906030BoMmgds.  Logombobodo  sbgomo  Joamds Q9T IMNWYGOMEIO QO
90bBsbdghmbowos  0Bomsg, ™I 9JudsBogool  3BmEgbdo  BMmdGs30
0905003960Md0L 39960300 IYMT>MIGMdOL Lomsbsm MbyBg MHOOHMblgwymas
0539300693905 F5GJM0SMM - TFOHMI0m IBIBIOXRJOMB, BHMIgems LooY
bdoMo 535M0gOL oo Tgdgbols botrxgdl, sdoBmad 39dbozmemo 9gdudemsdsgools
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9900 q00L5 s BMEOIGIOL QodXMdJLYdS F0T>MMYW0S 50B0TEMWO IBIBIGKJOOL
0903060900L5396 > BOOTIEMMBOL  AIBOOLS3YD. BMIMIMBOL  MLIROMBMGdOL
MBOHM639bogmBd©  LoFoMOms  OGmamO3 H9dbozmnMmo  LsFMOEgdgdOLy o
3996mmy0g00L  BOMEYmRs, 1939 LEgOMITMOOLM  LEIBIMEIOOL Fglsdsdolo
9dM5mO0L  MBsROMbMYdOL FoMM30L LoLEgIol BsFMYSE0dgds, MMIgerdss bs
BO6390gml IMIO5MdOL MBsROMbMYdOL IMM393900L MOL3gdOL JobodobsEos.

3990y9690mo §ysmmgdo s o@ M@ Ms:

1. 0d0obols dg@mMm3mEo@gbols ¢9dbo3meo gdudwrmsdsgool §algdo;

2. 3. ©0JYd5830e0; 5.563500dg - THBogzOrMs 4593965 FgBMM3Mmeo@gbdo,
d0obo, 2018§.;

3. MenemxMeHnT Ha TpaHcrnopTe. Yd. Iloco6., mom.ob6m. pen H.H I'pomoBa, B.A
[Tepcuaanosa-M.; 2003;

4. [Inyxaukos K.1 MexayHapoaHblii  TPAaHCPOPTHBIA PBIHOK. bromiereHb
TpaHcnopTHoi nuHopmarmu, Ne2, 1998;

5. ®enopos JI.C., ®enuna T.B. VYmnpaBneHue u peryaupoBaHue Ha TpaHcropre . M.:

2001.

REGULARITIES OF PASSENGER FLOW IN THE TBILISI
METROPOLITAN AND FEATURES OF ASSESSMENT

RELATED TO SAFETY RISKS
Inga Gigauri
Abstract
Due to the level of urbanization in Thilisi, as well as the growth of population and the
number of vehicles, transport traffic is impossible to without a metropolitan. Therefore,
assessing and predicting risks associated with passenger safety and improving the quality of
passenger service remains a key task. Consideration of safety issues is impossible without
studying the capacity of the station elements and metropolitan passenger flows and compilation

with their laws.  Passenger traffic predetermines the development of metropolitan lines and
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their technical capacity, the number and size of depots and plants for repair of rolling stock, the
capacity, number and location of traction substations. In modern conditions, it is necessary to
monitor the potential opportunities and risks of the external environment as well as the
advantages and disadvantages of the internal environment, assess and analyze the data obtained
in order to be able to identify and avoid expected or existing risk factors using the actual analysis
of risk factors.

3JAKOHOMEPHOCTH ITACCAKHUPOIIOTOKA B
TBUJINCCKOM METPOINIOJIMTEHE 1 OCOBEHHOCTU

OHEHKU CBA3AHHBIX C BE3SOITACHOCTBIO PUCKOB
HNura I'uraypu

Pe3rome

W3-3a ypoBHsI ypOanm3anuu B TOwIHMCH, a Takke pOCTa HACEICHHS W KOJUYECTBA
TPAHCIIOPTHBIX CPEJICTB HEMBICITUMO TPAHCIIOPTHOE JABMKEHHUE 0e3 MeTponoiuTeHa. [loatomy
OIICHKAa M MPOTHO3MPOBAHHE PHCKOB, CBS3aHHBIX C OE30MACHOCTHIO IMACCAKUPOB U
MOBBIICHHEM KadecTBa OOCTY)KMBAaHUS MACCAKUPOB, OCTAETCA KIIOUEBOM 3amaueil.
PaccmoTtpenue BorpocoB 6€30macHOCTH HEBO3MOXKHO 0€3 M3y4YeHHUsI TPOITYCKHON CIIOCOOHOCTH
AJIEMEHTOB CTAHIIMM M TAaCCAKUPOTIOTOKOB METPOMOJIUTEHa 0€3 HX MCCIEeNOBaHUS W
coOmrofieHusl 3aKOHOMepHOCTel. [laccakMpomoTOKM MpeNonpeneNsioT pa3BUTHE IJUHUN
METPOIOJIUTEHA U MX TEXHUYECKON MOIIHOCTH, KOJIMYECTBO M pa3Mep JENO U 3aBOJOB IO
PEMOHTY TIOJIBHJKHOTO COCTaBa, MOIIHOCTh, KOJMYECTBO M PACIOJIOXKEHHUE TITOBBIX
MOJACTAHIMK. B COBpEMEHHBIX YCIOBHSIX HEOOXOAHMM MOHUTOPHUHT TMOTEHIIMAIBHBIX
BO3MOXXHOCTEH M PUCKOB BHEIIHEH cpeibl TaK U CUIBHBIX M CIA0BIX CTOPOH BHYTpPEHHEH
Cpelbl, OLIEHKA U aHAJIU3 MOJTYYCHHBIX JaHHBIX, YTOOBI UMETh BO3MOXKHOCTH IMPH MOMOIIU
(aKTHYEeCKOTO aHajan3a pUCK-(aKTOPOB HUIACHTU(PUIIUPOBATH U H30ETaTh OKUIAEMBIX WA

CYIIECTBYIOIINE PUCK-(PAKTOPHI.
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GOBRMIE0 356 39¢0by0L 35630056930l
99L5dggdEMdYdO LodoMamzgermdo
3M©IMd0 (BYygdgersdz0amo*, 05856 ¢mdsdg™, 990 053MmdS330mo™

BHRIbGO, bogsGozgereal 9976037960 £7603965b0BIA0;
OG0B0, bogs039¢mb (9976032960 29b603960boB G0
(LagsGmzgmml Ggdbozmmo Mbogg®Lodgdo, 3. 3MLGEs3sL J. Ne71, 0175,

0000oUL0, bsgsOmNZ3gee)

9o dy: GOROLICPO 95633990630l 8563000509050 3365306>898b
0639699 02db8s6989¢cmms  bpmsgzo bo@s. ds@39:90630L gb bsbg #1339 psGy3s6
30b03098L  035398L  8s630005(90x)cw  0bOAUA®orr  bsbgerdpogemgddo.
bsgsozgcnmos 0go boyaw e 3ea3opems@opemo  beogds. bhs@osdo deazcngss
350039049¢m0  30%GXI0  J36)39¢90630L  39H03mBs05  bsbggdo, 3056w o
093¢73006985 @5  UA5H980900.  Usgomzg¢rmdo  30RGoemo  J53950630U
bs®olbbmbmog0  gorydamBgbgdolsorzol  dgbs bengdgcemos dbbgocro  Hg®dobsengdols
deafgeaBs dgbisds8obo 0bRGSUA®XH A0 O 3(HgH5F79emo ) bMHXI6390Y300, (B33
3390@3960b 80Y69bb oligdlb bsdps¢r98sl Js639¢906800 3sb530005698¢nsq dgbadgc»
3B90890056b5 5 bslbeadbgordo, 53690939 bbzs obs b6 bsbgerdpogmgddoss. s0
Jod5(HH09en98000 30 333 IBs© #IbS 35630005699 bshEs6b3rGHe2 s6b9d0
@5 03erEgl  gosbsboo 3G zool ©sybosbgderso  bofmagdol
dbsder9brds.
153396dm Bodyzgdo: 93mbmdogs, 9bgxdab@o, 503930630, 0RO Fs6M39¢0b0,
69300505.
dglsgsemo

GOBROMo  35603930bg0,  Mbwsob  8s639G0bgo,  0bBHYMbgEH  M93es0s

399mbwer0s Ym39e o bdsdgdsdo, dgLodsdols 303356098853 59 80T gdsls

396L5 39O gMMIEMYOS 1IBS B0s30Mb. dMEEM smfergol 256353 mdsd0,
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06@9MbgBHol  ImIbTsMgdgwms MHoEb3zo MOXIO FS0DIMS ©S gu  (33X0WYdS
350> 50LbY 3BIMPI300L Yo35Ld s B0BbILOL VOPOYHNMIGODY.

BOBOME0 356393H0ba0 3563930630l gobLH33MMMYGIMWO MEMTSs. 0Q0 SMOL 4B
5306Mdob  3OMOYJ300Ls s FMALsbMgdoL  3mGHIbEoE  IMIBAMJOGOMN6
©53930060935L5 s FomBg  Bgdmddgq0sHY.  BHMOOEONWO  B639BH0bYOLIYD
095OHO 45BLb353905 0Ly, MM IMIBT>MJdGODY D9S3 gbs O FsPMIb 353060
bmGE09©gds 06@9MbgEom.

doM0MOI®  (308MMOo  F5M393H0ba0  golbdmdl  Mmbesob 396 3930byol
6900L309M I3 MBSL 96 2obbMEOEF0EOIL g.BMLEBHO0m. LMEOSXMMO JugEgdol
299y9g690000 s dMmA0b03 30 GOBROMEO Fo639G0bYOL TgGbob0Tbs30 Fogoomgdos
- obobo byl MHgmdgh FMbobEgMdOL go3EbmdogMgdsl dmiEgdeo 3ma3sbools dogM
3900359989 360M)J305Ls s FMALIHYIMYdsDY.

3060050 bsfjoemo

360083690 m™m35600  3083OWWoO  FoM39E0bgoL  5dBH0o3mdOL  Lobol  sMBg3s o
d9L58530L0 LBEBHMIEJH0JOOL ILOHBZS.

00mgdol Y39 sx396H0 90degds 0gml 308360 35639E0bg0L 53@03md0L Loby.
30535005 0L OMIEME 0Ymb o6 39E0byoL 0BLEHMMTIBEO, HMIgElisi 0bEHIMbgEHOM
049690m. 093600 50530560 396 53bMdOMYOL, 0 M8gbo FoBOMEo o6 3gEH0bOL
5d3H03Md55 Fom 26356 gds30. 5 FbMmEM© M58EIH0TYg Bogsoml dmgz0Y3z56m:

e  mJ3960 (30oM3IoL) 390503 0;

dM9b0MGdMWO 5JFH030MdIBB0 (MaMgdo, LYMHIMIdO, SdMIZ05EIMIO0 S

5.8.);

* 30009M9 00 (30009M 9353900, 36:IEOL s IMAbobME9dOL 39698900
5 5.9.);

¢ LMm900 (0683MYM553035, 3MMEMJEHOL 3950MGd0, 30335600l BMEHMYdO o
5.8.);

o (9Momdomo  s0fgMomdgdo  (dermaol  393Yymdobgdgdo,  F0BGMEo

Hoabgdo, 30mIEol sofig®owwmds, B39b9d900 s 5.3.);
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o mbwsob  3OmMIBHYdo b 0bLEHM®MIYBBHIV0 (39w IMGHMEYDO,
0639Mogd@omwo 693900 s 5.9.);
e Jdodmbowr39d0;
*  bmEoswEOO 3900L 390Jd0 (1390L09930, 0bLEHIYMST0, B30GHIMO s 5.9.).
BOBROMo  3563930bgol  ©@MgoLsM30L  sOLYdMEO  5JEH03Mgd0 TG gLo,
©99mBIMNZ O Moysb Gmdgerodgdo 9600560 9d0, 0050 d0Bbglio

3969990939303 9dgdl  dmdbAsmgdgmsb  3mdol  sbogr  gHgdl,  sBo@mdss
Bsdmmzeroo bos 0HMgds.

BOBROMOo 356 39G0bgol LEMGHIR0900L Losg 939 39035 F00SMEYOY,
059650 59 339999005 ©59Yb0Tg LEAHME I, OMIGELsE 09gbgdl dBoBbgLo yzgw sy
bdoMo:

» Google Pay Per Click (PPC) ¢93w50s. 0930530l 439wsbg 3930390900900
RMOdsd 83009 s Lodmom doBbgldo, GMIWol  byFoEgdslsg Google
AdWords-ols 30835605 0derggs. 98 998mbgg3s80 FoMds@godol 3obs306MHmdgdL
Google-ols Lodogdm LoLEYIOL BIOMM  2o3MEIWGdS O 3M3MEPsMMDS. ST
bodogdm  LobEgdsdo 93960 93Tl obmogligds  Lbodogdm  (Lo3zzs6dm)
Lo@Yzgdol  godmyabadom  3mGHgbgo®  IMIbTsMNOEsd®) 509356905
Lo693sdm  0bxmMTo30s ©d  ©93sdol  2oolbO®O  TMIOEIOME0S
30&96G0N® 3dbdsMdgwms Bsbgol Gom©bmdaby;!

* 35Losbo e-mail H93sds. Google, Bing s Yahoo bsd«gsegdsl 0dergzs 3goeols
L5 gd00 3mEH9bEome dmabIsMYIgdL FJoshmml FGHgduEMmo M93e0sds.
930530 35olObIOL MEIBMBs sTMI30GO0S EgJuEOL Hodz0mbggwms
5©96MdB; 2

* 15dogdm LoLEYIOL M3EGH0TobsEos (SEO). 03039 36063039800 bemM309w©gds,
00 56Lbgz03900m, MM Lsdogdm LolLEgs LoMY3WsTM SPOWDHY STMORIOL
R0MIOL LotY3sdm LLOGU;

1 6960 @s@g®o. Pay Per Click 693¢08s (PPC). bso@o: https:/ka.unitinal.com/pay-per-click.
25059m{dgdmeos 15.04.2021.
2365056 90dmbLmbo. Pay-Per-Click (PPC) M93e580b boggrgdgergdo. Lso@o: https://ka.unitinal.com/pay-

per-click-ppc. 35@sdmfdgdmeros 15.04.2021.
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" 0350560 LMEOSEMMO FgEO0L ©193053s. LMEFOIWOHO FJEOS FWOGHRMMTJdOL
w39Ggbmds, GmamMogss Facebook, Instagram, Twitter, LinkedIn, Pinterest oo
Snapchat, o®dsl LodwyoEgdaly 5393l 4obsMO3LML H93esd9d0 To LooEJOBY.
bmEgose®o  dgool  Bsliosbo  Mg3wsds  ob3mmgbowos  soGH™MEMOOL
36™d0gM9g00L AoLSBOOIWS;

" BmEosermdo dgool 3sm39@0byo. SEO-U dlgoglo, LmEoswrm®o dgwool
9563930620 960L MGBILM, MOABMwo gbs, 0doLoM30lL, GMI  LmEoswwEo
3900L 3WsGBMOMIGd0, OHmamMogss Facebook sb6 Twitter omdgzgbo d0BbgLoL
d9Lobgd 0bxzMMTs30s A96MogLEYds s LwMzowol d9dmbggzsdo doghmegds
3m39630m® dmdbdomrgdgml. sbgmo M93wsdol sdBHIds s PobMogLgds
3990Mb9g35 LOOSBOM;

» 3063960@5300L  LoBJsMol  ™m3EH0dobsgos (CRO). 3mbgg®@Eozool  LboBds®ol
m3G0dobogos  (CRO)  sMoLb  dmigdmeo  30Bbglol  dmdbIsGgdol
399300930l godxmdglgdol bgwrmgbgds s Ig3bogmgds. MIgEHgLo,
00Bbgo  CRO-l  0y94gbgdl 398Ls0EHIBOL  MLGdMEO  BHMR0306  dg@o
306390353000 (Byz00U, Bgmol, Bs®ob, 35403900l ©s 5.9.) JoLowgds;

" Jobos®lmdmoz0 d56393H0ba0. Foboss®lmdMmogo doM3gBHobao 30093 9eMO
15305MmE  BIOOM  30ROMEO  FoM39BH0bROL  BHgMT0obos.  FobssOLMdMOZ30
0563930620 903536 30BOME F5639E0byME I3 MBSL, MMIgEog 0Y4gbadl
906o5OLMdOOZ 0930390l  (dmaol  3mbLEgdo, 0bxmyMsxgnzs, Hoabydo,
3009MId0 s 5.9.) ¥M96OL (36MdsEMBOL Tglogdbgerso;

* JIMO0MMO M93e0585. 4reolbdmdl BEo@0gdolL 56 gegd@®mmboo Hoabgdol
99939M000m  LH1Y3sdM  MHRMEGOOL  bMOgLYdIL  30Ms30M b ooy
393 Om;

" 93000MdOE0 356 3930bg0. 930Mmdowo 356393060 sGLYdoMs© sGOL Lbgolo
(3060b 56 dB0BBYLOL) FMIBT>MGIPGOMB M193esT0l gobmogligds.

GOBOMo 3563930630 LoJoOmzgermdo XIMO-XIOMDO RBIOOM® 5O OO

3936039 gdmo, oaMed  LHOORI©O  300056M©Y0s.  LfoMmBMgdol s  doBbgLoL

<39@9LMIL ML 339 Fo9Bb0S 153MIMO LY0EJOO, 3M3MWIOIE0S (30TBOHLIO
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39903900 mymarket.ge-l5, da myauto.ge-b, myhome.ge-l 3WOEGHTRMOIGODY.
056©005bMmd0m  0b39FL  3M3MWHMMdSL  Lb3s  3wsBHBmMIgdo3,  0dgs o0
908560 gdol  5dGH03mdsdo  3m639MbE0s BooEros S FMOZOEO  EHEGHTBMODS
Q95MBYO0IL o939 3BHMYdS.

GOBOVI0 356 39G0bZoL FoRsMmmMMYdIL ©1930 5306900l dodsMmvIEgdom byl
wdeol 99090  3MMdgdqdo: bldod d90mbgzg3zsdo  Jmdo-gsowgdol  Hodws,
0b@9Mb9-990EHMO00L »0950MYMRB00MOOL* 3°63o0L Mo, 93009600
39)ymd0b693900L LOIMS3Y, 3M3MEIMWO dMY6PYdO, MMIWIdOE 039390 153056
3996mma09g0L @S 9O MBH0sMGI6 Bb3qdL, A989GHMbYdMwo dMgbgdol Ibstro
©MJdoboMmgds s Lbbg.

O9oLsM30L  LoydoOM3germdo  sOBYOI  MO0MJIoL  Yzgws  3039MToM39EH9OL
39986050 308OWMWO 2oY403900L 3EsBHBMMTJO0, FogMsd domo fowo Asgo3900L
Logom IMEMMdgddo X9 30093 BBMmMBYds LolivyM39wl, MSLOE A9BI30MMBYOL
dmbobergmdol  Ibsdo 9330  Fobshmgdgero  Logmberols  bsGolbmdMog
9sboliosmgdgdbg o MM MBsRWMAZEME. LYY MYREOM 33O b ds
BOBOWWO Fo639BH0byo 533900 3MM©©YJBHYdol dobo dofjmwgdgdby (wolt, Glovo,
Foodbox), 50b036wwo ©ol@H®mod@m®mgdo sbm®mEogwqdgb §sdwgdol 3mMoghHoyen
3ofmrgdslss.>

3153360

LogoMM3geml  29M3M0G03MM0  3EYdsMYMds, dobo  LaB®3sm  J3gybols
BAOGHMLO @S BoB®bDoEHM 2Bgd0L 5OIGdMDdS JAbol bgrlisy®ger 306HMBJOL 308MMEO
056393060l 2963000560930LsMZ0L, Mo FoOGHM J399bol Jogs dsbdEsd0m, 5M0dgE
LogOMSTMMOLm  60d3bgePMdOMSE.  LodoOmggermdo  globergdgwos  dsbgowo
39600065900l dmfymds  Jglsdsdolo  0bBOLEHOIGHMOM0m  ©d  3OMAMSINWO
MBOHM6390gMR0m 39903900l d0BBYLL  TolEgdL  LBodmorgdsl  Fo39EH0byoL
39B930MJOO©  FGHBMdgE  sHYMBs0XBLs s Lolmdbgmdo, sgMgmzg  Lbgo

3 bso@gdo: http://www.findglocal.com/GE/Tbilisi/; https://wolt.com/ka/geo/thilisi/;
https://play.google.com/store/apps/details?id=com.glovo&hl=ka&gl=US. g5@s9mfjdgdweros 15.04.2021.
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9boB3Mg LEbgWdHoxrmgddosE. 98 F0TSOHOMMEGOOM 30 35MWIMSIE b
3963005609l LoEGEMBLIMOGHM SMbYdO S 5TIVEEIL ZOILEBOEO 3OMPYYJ300L

5 H05690 5 30 gdol FglodErgdemds.

3°80y9690eo wo@GHgMs@Ees s fysmmgdo:
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OPPORTUNITIES FOR DIGITAL MARKETING
DEVELOPMENT IN GEORGIA

Gela Tkeshelashvili, Tamar Lomadze, Megi lakobashvili
Abstract

The development of digital marketing is driven by the rapid growth of Internet users.
This form of marketing already holds leading positions in developed industrialized countries.
It is becoming more and more popular in Georgia as well. The article summarizes the types of

digital marketing activities, digital advertising and strategies. In order to improve the quality of

230



g9065¢00 ,,BMBbL3MMOEH0 s 356965000096 gdmmds“ Ne2 (51) 2021§;.

digital marketing in Georgia, it is possible to set up large terminals with appropriate
infrastructure and software, which will enable the sales business to develop marketing in
neighboring Azerbaijan and Armenia, as well as in other neighboring countries. In this
direction, transport channels should be developed in parallel and the delivery of products

transportation should be increased without damage.

BO3MOKHOCTHU PA3BUTHUA HUDPPOBOI'O
MAPKETHUHI'A BI'PY3UN

I'ena TkemwenamBuian, Tamap Jlomanze, Meru SIkob6amBuiu

Pe3rome

PazButne 1mdpoBoro MapkeTHHra OOYCIOBIEHO OBICTPHIM  POCTOM  YHCIA
nosib3oBareseit MaTeprera. Ota hoopMa MapKeTHHTA yXKe 3aHUMACT JTHJIUPYIOIINUE ITO3HUIIUU B
Pa3BUTBHIX UHAYCTPHUAJIIbBHBIX CTPpaHAX. OH CTAHOBUTCA BCC 60)'[66 IOITYJIAPHBIM U B prSI/II/I B
cTaThe 0000IICHBI BHJBI ITU(POBON MApKETUHTOBOW JEATEIBLHOCTH, IU(PPOBON PEKIaMbl H
crpateruii. UToOb! yaydImnTh Ka4ecTBO IU(PPOBOrO MapKEeTUHTA B I py3nn, MOKHO YCTaHOBHUTD
OornbpIIMEe TEpMUHAIBl C  COOTBETCTBYIOIIEH HMHPPACTPYKTYpOH U MPOrpPaMMHBIM
O6GCH6‘{€HI/I6M, 4YTO IIO3BOJJUT TOPTrOBOMY 6I/I3Hecy pa3BHUBATb MApPKETUHI' B COCCOHHUX
AzepOaiijpkaHe 1 ApMEHUH, a TaKkXkKe B JPYrUX COCEJHHMX CTpaHax. B 3ToM HampaBieHUH
CJIeIyeT MmapauieIbHO Pa3BUBATh TPAHCIIOPTHBIC KaHAJBI M O€3 yIiep0a yBeIMUnUBaTh JOCTABKY

TPAHCIOPTHOM ITPOTYKLIHH.
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K CBEJEHUIO ABTOPOB

HOpﬂ)IOK npeacraBjJCeHus B peAaKIIUI0 HAYYHbIX paﬁoT

B xypaan “TpaHcriopT u MaIlIMHOCTPOEHWE” TPAHCIOPTHOTO W MAIIMHOCTPOUTEIHEHOTO
¢axymnpTeta ['py3MHCKOTO TEXHHYECKOTO YHHBEPCHTETAa HAy4HbIE palbOTHI IPEICTABIAIOTCS HA
TPY3HUHCKOM, aHTJTMHCKOM M PYCCKOM SI3bIKaX C COOJIOACHUEM CIEAYIOMINX TPeOOBaHHMA:

1. Pabora momxHa OBITH BEIIOTHEHA Ha Oymare ¢popmatom A4 c mHTepBasioM 1,5 Ha meyatHOM
JICTE coriacHo TpeboBanusMm cranaapra 1SO:
a) Pabora nmoaroranuBaercs B Microsoft Word ¢ ucrosnp3oBanneM peaakTopoB TaOIHIl U
(bopMyIT; BO3MOXHO HCITOJIB30BaHue mporpamMmer Microsoft Excel.
0) pasmepsl ojst pabouero nucra: BepxHee — 25 MM, HIWKHee — 25 MM, JeBoe — 25 Mw,
mpasoe — 25 MM.
B) BBINOJIHEHHAS HA IPY3WHCKOM S3bIKY PaOOThI JOJDKHA ObITh HabOpana mpudrom Sylfaen,
BBITIOJIHCHHBIN Ha aHTJIMHCKOM U PYCCKOM si3bIKax paboTel — mmpudpTom Times New Roman.

r) HasBaHue paboThl JOKHO ObITh HaOpano mpudrom LSylfaen (14B); ums u dbamuius

aBropa — wmpudrom Sylfaen (13B); Ha3BaHnue opraHu3allvu, TJC BbINOJHEHa padora,
yKaspIBaeTcsi B CkoOkax — mmpudprTom 13B; pestoMe paOOTHI BBHIMONHAETCS KYPCHBHBIM
mpudtom 12; kmroueBbie ciaoBa — mpuptoMm 12; Teker paboret — mpudTom 12

BBITIOJIHEHHAS] HA PYCCKOM $I3bIKYy pabora — mpudToM 12; mocie aurepaTypsl NpUIaracTcs
pe3toMe Ha aHTJIMHCKOM M PYCCKOM SI3bIKaxX CO CIEYIONIMM yKa3aHWEM: Ha3BaHHWe pPaOoThl,
ums 1 pamuus aBTopa (aBropo). O0BEM pe3roMe He JOJDKEH NpeBhIIaTh 5-15 cTpok;
2. PaOota momkHa ObITh mpejicTaBicHa Ha kommnakT-mucke (CD-R) wu B omgHOM 3K3eMIuIsape
(pa3bopunBo) HareyaTaHHO Ha Oymare Gpopmara Ad;
3. K pabote npuiararorcs 1aHHbIe 00 aBTOpe (aBTOpax): Hay4dHas CTCICHb, 3BAHUE U JIOJIKHOCTH;
4. B >xypHase myOIMKYIOTCS TOJIBKO pPelleH3upyeMble paboThI;
5. Pepaknus cornacuTcs Hame4yaraTh B OJJHOM XXypHaie He 0Oosee TpEX cTaThell BBITOJHEHHBIX
OJTHUM U TEM K€ aBTOPOM;

6. KonmuecTBo nmcToB paboThl onpeaensercs oT 5 1o 30 cTpaHull;

7. ABTOp HECET OTBETCTBEHHOCTH 3a COACPIKAHUEC U KaUCCTBO pa6OTBI; IleyaTtaercs Ha aBTOpCKI/Iﬁ

CUCT.
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FOR AUTHIORS

procedure for submission of scientific papers in journal

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

1. The paper must be performed on A4 page format with interval 1,5 by requirements of
ISO standard:
a) The paper must be prepared in Microsoft Word with using of redactor for the tables
and formulae; is possible to use the program Microsoft Excel.
b) Margins: top — 25 mm, bottom — 25 mm, left — 25 mm, right — 25 mm.
c) Performed in Georgian paper must be typed in Sylfaen, performed in English and

Russian papers — in Times New Roman.

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

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

12; keywords — in 12; body-type — in 12; performed in Russian paper — in 12; after

references should have the abstracts in English and Russian with following: title of

paper, name and surname of author (authors). The abstract should not exceed 5-15 lines;
2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed
on format A4,
3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Only the peer reviewed works are published in the journal;

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

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

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

authors.
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