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IMAPHUPHBIA MEXAHU3M C BAPABAHAMM PASHOI'O PAJINYCA
JoxymoOep Yummcamsuian, Hua Hatonnanse, Mypman Xaunase
Pe3rome

B crarbe HarmsimHO TMOKa3aHO IMIUPOKOE MCIOIB30BAHUE MIAPHUPHO-PHIYAKHBIX
MCXaHN3MOB B COBpeMCHHOM MaHII/IHOCTpOGHI/II/I C yLICTOM nux HpeﬁMymeCTBeHHBIX CBOI>'ICTB.
OO0cyxnaTcsi HEAOCTATKM MEXaHU3MOB IMPUBOAA PA3IUYHBIX TEXHOJOTHYECKHX MAIlWH,
UCIIOJIB3YEMBIX B NPOMBIIUIEHHOM  CTpoUTeNbcTBE. B cratke  mpejacraBiieH
CKOHCTPYMPOBAaHHBIM IIAPHUPHBIA MEXAaHHU3M, YHUBEPCAIBHOCTb KOTOPOIO IO3BOJISIET
OTMECTHUTH, qTo HpC]lCT&BHGHHBIfI HlapHI/IpHI)IfI MEXaHU3M, KOHCTPYKHI/ISI KOTOpOFO
YCOBEPIICHCTBOBAHA MO CPABHEHUIO C CYIIECTBYIONINM, YIIPOIIAET PEKUM paboThl MEXaHU3Ma,

KOHCTPYKLHIO U PETYIUPYET €ET0 CKOPOCTb.

HINGED MECHANISM WITH DRUMS OF DIFFERENT RADII
Jumber Uplisashvili, Nia Natbiladze, Murman Khachidze
Abstract
The article clearly shows the wide application of h9nged-lever mechanisms in modern
machine building, taking into account their superior properties. Disadvantages of the drive
mechanisms of various technological machines used in industrial engineering are considered.
In the paper is presented a developed hinged mechanism, the universality of that gives the
possibility to us to point out that the presented hinged mechanism, the structure of that is
improved compared to the existing one, simplifies the working mode of the mechanism, its

structure and adjust speed.
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Calculation of potential conflicts in the automated air traffic
management system
Mamuka Zoidze, Givi Sanadze
Abstract
The main task of the air traffic planning and organization system is to meet the
requirements of airspace users while ensuring flight safety. The article the methodology for
calculating potential conflict situations between aircraft at the common area of the route is
given. In order to simplification the analysis of the spatio-temporal trajectories of the aircraft,
all possible variants of mutual motion on the common section are reduced to three variants of
mutual motion on the sub-sections of the aircraft. Algorithms for determining the existence of
a potential conflict situation are revied. The methodology has high speedaction and requires a

negligible amount of operative memory to work.

MeToauka pacyera NOTEeHUMAJIbHBIX KOH()PJIUKTHBIX CUTYallUil B
aBTOMaTl’Bl’IpOBaHHOﬁ CUCTEME INIAHUPOBAHUA BO3AYLIIHOIO ABUKCHUA
Mamyka 3ouase, I'nsu Cananse
Pesrome

OcHoBHas 3a7ada CUCTEMbI IUIAHMPOBAHMS M OPraHW3alliM BO3LYLIHOTO JIBUKEHUS -
yIIOBJIETBOPEHHE TPEOOBAHUMN IMOJIb30BATENEH BO3AYIIHOTO IMPOCTPAHCTBA MPHU OOECeueHUN
Oe3omacHOCTH TOJIeTOB. B crarbe paccmaTpuBaeTcs METOAMKA pacueTa BO3MOXKHBIX
KOH(IMKTHBIX CUTyallUi MEXJy BO3IYLIHBIMH CyJaMH Ha oOulieM ydacTke Mapmpyrta. s
oOJieryeHus] aHajau3a IPOCTPAHCTBEHHO-BPEMEHHBIX TpaekTopuil JIA Bce BO3MOXKHBIE
BapHUaHThl B3aUMHOT'O JIBIDKEHHUS Ha OOIIEM y4yacTKe CBEIEHBI K TPEM BapHaHTaM B3aUMHOIO
IBWKeHUs Ha mnoacekuusx JIA. PaccMOTpeHbl anropuTMbl ONpENEICHUsS Haluyus
NOTEHLMAIbHOW  KOH(QJIUKTHOM  cuUTyauud. MeTomonoruss  OTJIMYAeTcs  BBICOKOM

CKOPOJICUCTBUEM M TpeOYeT 11 paOOThl HE3HAYUTEIHLHOTO KOJIMYECTBA ONIEPATHBHOM MaMSITH.
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BHEI{pEHI/Ie H Pa3BUTUEC HHTC/UICKTYAJbHBIX CUCTEM Ha

KCJIEC3HOAOPOKHBIX CTAHIIUAX

Hpaxnu bunansze, Apranauia Hlapsamuase, Kaxatep HHlapBamuase

Pesiome
B cratbe paccmoTpeH mpolecc HEOOXOIMMOCTH BHEAPEHUS U JajbHellee
YCOBEpPILIECTBOBAHUS NHTEIUIEKTYAJIBHBIX CUCTEM Ha KEJIE3HOJOPOKHBIX CTAaHLIUAX. Bormpocs!
00 HCIONB30BaHMM COBPEMEHHBIX TEXHOJOTHM JJIsi IOJIHOTO Tepexoja YHpaBJIeHUs
JKCIIE3HOAOPOIKHBIX CTaHHI/Iﬁ C IIOMOIIBIO MHTCIUICKTYAJIbHBIX WHOBAIIMOHHBIX CHUCTEM, YTO
OCOOEHHO aKTyalnbHO JUid ['py3MHCKOHM JKene3HOW JOporM B CBSI3U C YCKOPEHUEM
NIEPEBO30YHOrO ITpoLecca.

IMPLEMENTATION AND DEVELOPMENT OF INTELLIGENT
SYSTEMS ON RAILWAY STATIONS

Irakli Bitsadze, Avtandil Sharvashidze, Kakhaber Sharvashidze
Abstract
In the article are considered the topical issues of implementation and long-term
development of modern intelligent systems at railway stations. By them the train’s reception,
processing, sorting, make-up, departure and shunting work will be efficiently and quickly
executed in district, key and sorting stations. Centralized automated control of the entire railway

train movement that guarantees the functionality, information, environmental and fire safety.
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Improvement of tractive-dynamic properties of city buses
working in allocated lanes

Davit Pridonashvili, Zurab Bogvelishvili, Natia Butkhuzi
Abstract
The article enumerates the problems induced by automobilization rapid growth rates that

can be effectively solved through introduction of special lines for municipal transport, in
particular for city shuttle buses. There are also shown the conditions of this process and what
additional measures are necessary for achievement of intended objectives. There is offered the
system of equations that enables determination of city bus average speed and total number of
revolutions of crank shaft per unit of length when moving at selected lane. There is shown the
exploitation efficiency of selected fixed-route transport according mentioned parameters.
YiayulleHue TAroBO-AMHAMNYECKHUX CBOWCTB rOPOJACKUX aBTO0YCOB,

paﬁoTamumx B BBIACJICHHBIX IM0JI0CAaX

HMasun llpunonamsuian, 3ypad borseaunmsuiau, Hatna bByrxysn
Pesrome
B cratee mnepeuncienbl npoOsiembl, OOYCIOBJIEHHbIE OBICTPBIM TEMIIAMH pPOCTa

aBTOM06I/IJ'II/IBaI_[I/II/I, OJHUM U3 S(I)(I)CKTI/IBHBIX CpCACTB PCHICHHUA KOTOPLIX CUYHUTACTCA
BBIACICHUEC CIICHHMAJIBHBIX ITOJOC IJIA O6H.[CCTBCHHOI‘O TpaHCIIOpTa, B YaCTHOCTHU, TOPOACKUX
MapHaIpyTHBIX aBTO6yCOB. IlokazaHo TAKXC, B KaKUX YCJIOBUAX AOJDKCH IMPOUCXOJUTH I3TOT
nmponecc n Kakue€ MOMOJIHUTCIIBHBIC MEPOIIPHUATUA HGO6XO)II/IMO IMPOBECTU IJIA JOCTHKCHUA
HaME4YEHHOM OcIn. Hpe;moxceHa cucreMma ypaBHCHI/Iﬁ, JAarouiad BO3BMOXKHOCTb YCTAHOBJICHUSA

CpCI[HCfI CKOPOCTH TOPOACKUX aBTO6y00B U CYMMApPHOI'0 KOJIUYCCTBA O60pOTOB KOJICHYAaTOI'o

BaJla Ha E€AMHUILy PAcCTOSIHHUSA IpHU JIBUXKEHUU IO BbIIEICHHOW mnosoce. IloarBepxmeHa
3bGeKTUBHOCTS BBIOPAaHHOTO MAapUIPYTHOTO TPAHCIIOPTa B ODKCIUIyaTallMM COTJIACHO

YKda3dHHBIM IIdpdMETPAM.
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NUHTEJUIEKTYAJIBHAS TPAHCIIOPTHASA CUCTEMA
KAK HHCTPYMEHT YIIPABJIEHUSA

borBeaumBuin Baxranr
Pe3rome
PaCKpI)IBaeTCH coaepmaHHe I/IHTGJIJICKTyaJ'H)HI)IX TpchnopTme CUCTEM KAaK HOBOI'O THUIIA
CUCTCM ynpaB.HeHI/ISI. PaCCMOTpeHI)I e MW 3aJadun pemaeMble I/IHTCJIJIGKTyaJII)HI)IMI/I
TPAHCIIOPTHBIMH CUCTeMaMH. VHTeJUIeKTyalbHbIe TPAHCIOPTHBIE CHUCTEMBI - 3TO Y4aCTOK
COIIPHUKOCHOBEHHUSI aBTOTPAHCIIOPTHOW WHAYCTPHUH W HHIYCTPUU TEICKOMMYHHUKAIIMOHHBIX
T€XHOJ’IOI‘I/II7L HHTGHHGKTY&J’IBHBIG TpaHCHOpTHBIG CUCTCMBI ABJIAIOTCIA CaMbIM CTpeMI/ITCJH)HO
pa3BI/IBaIOIlII/IMC$I, KJIFOUCBBIM U HepCHeKTI/IBHI)IM 6JIOKOM Tp&HCHOpTHOfI CUCTCMBbI paBBI/ITI)IX

CTpaH.

INTELLIGENT TRANSPORTATION SYSTEM
AS A MANAGEMENT TOOL

Vakhang Bogvelishvili
Abstract
The content of intelligent transport systems as a new type of control systems. The goals
and tasks solved by intelligent transport systems are considered. Intelligent transportation
systems - this is the area of contact between the transport industry and the telecommunications
technology industry. Intelligent transportation systems are the fast-growing, key and promising

block of the transport system of developed countries.
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K BOITPOCY HAPAMETPUYECKOI'O CHUHTE3A
IJIEKTPOITHEBMOMEXAHNYECKOI'O CJIEJAIIETO
HPUBOJA JIETATEJIBHOI'O AIIITAPATA

Yuranmsuiau Banepuan

(I'py3uHcKkuii TeXHUYeCKUIl yHUBepcuTeT, yia. KocraBa Ne77, 0160,

Tounucu, I'py3us)

Pestome:  Onexmponnesmomexanuueckue — ciedawue  NpuBOObl  NOAVUUIU — WUPOKOE
pacnpocmpanenue 80 MHO2UX 001ACMAX MEXHUKU, 8 YACMHOCMU 8 CAMOIeMOCMPOeHUU. Imu
cucmembvl nNpu A0eK8AMHOM MOOETUPOBAHUU ONUCLIBAIOMCS OUHAMUYECKUMU MOOESAMU CO
cneyu@duUUHbIMU  HETUHEHOCAMY, O00YCIO6IEHHLIMU CUNOU  CYX020 MPEHUs HA2pY3KU.
B nacmosweii pabome paccmampueaemcs memooonocuyeckue nooxoovl U  UCXOOHbIE
mMamemamuiecKue MoOeu, HANPAaeleHHble HA YeleHaANPAGIEHHbI CUHME3 UCCIe0YEMbIX CUCTEM.
KiroueBble CJI10BA: DJICKTPOITHEBMATHYSCKUN MTPUBO/I, TIepeaaToYHas QyHKIUS, CTPYKTypHAs

CXEMa, Cujia Cyxoro TpeHus, HCpCXOIIHI)If/'I mponecc.

BBEJIEHHUE
B mnpenmectByromux paborax [1-4] paccmarpuBarOTCs BOMPOCHI JAMHAMHYECKOTO
MOJIEJIMPOBAHUS U aHAIM3a IMHAMUYECKUX MPOLIECCOB B pacCCMaTPUBAEMBbIX CUCTEMAX.
B HacTosmelt pabote B pa3BUTHI MpeALIECTBYIOIUX UCCIEIOBAHUI paccMaTprBaeTCs
3a/a4a LeJICHAIIPaBJICHHOTO CHHTE3a MCCIEAYEMOM CHUCTEMBI C MCIOJIb30BaHMS H3BECTHOMN

METOJIOJIOTMU CHHTE3a 10 3aIaHHBIM NIEPEXOIHBIM IporieccaM [5].

OCHOBHAA YACTD

Ha puc. 1 mpuBeneHa CTpykTypHas cxema JIMHEApU30BAaHHOM CHCTEMBI IPUBOAA,

3aMMCTBOBaHHas U3 paboTel [4], rae:

K
W, = e ; 1
m™MT28% 425 T s+1 ()
Wnn = 3 KzGa : ()
A3ys + Azys + Alys+ A)y
W, = Kopry (T, 1232 +2gT;8 +1); 3
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l -
pr = A]EZKW ! (4)
Wop -
U—n> —> Ky — — KBM > Win y;
- koss -
I kon <
Puc. 1. CtpykTypHas cxeMa 3JIEKTPOIIHEBMATHY€CKOI0
cJeAsero NpuBoaa
I .
Tk )
ny
1 Kf kny 1 Kf\’ Kny .
RPN PN (6)
ny I

31ech ke OTMETHM, YTO IS KPATKOCTH W3JIOKEHUS BCE YCIOBHBIC O0O3HAYCHHSI,
NpUBeICHHbIE B 3aBUCUMOCTSX (1)-(6) Oyaem cunTaTh 3aMMCTBOBAHHBIMHU M3 paboThI [4].
Jlng mepexoma K 3ajadyaM MOCIEAYIOIIUX HCCIEAOBAHUU 3alKChIBAEM OOIIYIO

nepeJaTOYHy0 (PYHKIHMIO UCCIEAYEMON CUCTEMBI

KWy

Wen(8) =17 (KesS +Kop) K Wy ()
rae:
__ KWy
L KWWy,
B pas3BepnyToii popme MoxkeM 3anucarh
Wo(s) = ——eiee ®)
By (S) + By (S)Kogp
rac:
B,, (S) = Dgs® + D,s* + D;5° + D,s% + Dys + Ay 9)

Byp (5) = KKKy, (TiS% + 25 Tys +1);
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D; = Te2A3y ;

D, = 2¢,T.A, +T§A2y :
Dy=A, +26TA,, +T62Aiy :
D, = A, + 25T A, + ATZ:

D, =Ay +2T.A.

C y4eToM H3JI0KEHHOTO

Wis(5) = %y - M o
By () + Bop (5)Kop + Kos K, K Koy, +konK KKy, N(5)
Wckombivu sipisiotest Ko, K 1 Ko -
XapaKTepI/ICTI/ILIeCKOC YpaBHCHHUEC CUCTCMbI 3alIUCBIBACTCA B BU/IC:
N(s) = Dgs° + D,s* + D;S° + D,.8% + DpuS + D, (11)

rue:
Dy« = D, + KK, Ky, Tr 3
Dy = Dy + 2K Kg, K &y + KK KeKg,, ) ;
Do+ = Kon Ky KeKg, + KK Ky -

[lepexoauM K mpolexypamM CHHT€3a C HCHOJIb30BAaHHMEM ammapaTra XapaKTepHCTUK
MHHMMBIX 94acTOT. BEISBIAET 3HAUEHUS HCKOMBIX mapaMETpoOB.

[Tpu cuHTE3€ UCXOAUM U3 TOTO, YTO COTIACHO pabOoThI [6] /Ui MepeXOoAHBIX POIIECCOB,
UMEIOIUX MOJIF0ca M300paKeHUH pacHoI0KEHHBIX B O0JIACTH, OTPaHUYEHHOW MPSIMBIMU C
yrnamu €= 18-20°, TOYHOCTH BOCHPOM3BEACHUS IO XapaKTEPUCTUKAM MHHUMBIX YacTOT
OIWMHAKOB C TOYHOCTBIO BOCIPOU3BCACHUA 110 aMHJ’II/ITYI[HO-(i)a?;OBI)IM XapaKTCPUCTHUKAM.
I/ICXO,HSI N3 TOro, 4TO B pacCMaTprMBA€MOM HaMH CiIyda€ MBI JBUIKEMCA K IICPEXOJHBIM
npoleccaM ¢ BBICOKOW CTENEHbIO 3aTyXaHHs KoyeOaTelbHbIX COCTABISAIOUIMX AJS Moadopa
HCKOMBIX MTapaMeTPOB UCIIOJIb3YEM MPOLEAYPY UHTETPAIbHOTO MPUOIMKEHUS XapaKTePUCTHK
MHHUMBIX 9aCTOT PETYIUPYEMON KOOPIWHATHI H KEJTaeMOTO MPOoIecca.

B nepByto ouepesb 3anmucHIBaCT NPHOIKEHHOE PABEHCTBO MEXy *kenaemoit Y, (t) u

perymupyemoii Y(t) koopamHaramu

Y(S) ~ ¥, (2,9) %um, (12)
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rae: M. u N.—COOTBETCTBEHHO YHCIUTENIb M 3HAMEHATENb B NEPEAaTOYHON (PYHKIUH
KEJTaeMoro  mpormecca;  Z, —MacIITaOHBIM  KO(PQHUUMEHT BpEeMEHH; S — OlepaTop

npeoOpa3oBanuii Jlamnaca.

C ucnons3zoBanue BeipaxeHus (12) MmoxxeM 3anucarh:

M..[ By () - Ko + Ky, - Koy + K Koy [+ MaB (5) = K Ko, Na(Z,5) (13)
rae:
Ky =KosKy;
Koy = KeKgy s
Kean = Kon KKy -
Nnu B mpeoOpa3zoBanHoOl hopme:
D (2,8)Kgp + D (2,8) Ky + D3(2,S)K,, + Dy (2,,5) =0, (14)
rae:
@, = M.By;
D, =MK,, ;

@3 = M*Kean - K N*;

ea
@, = M.B,,.
[[anee nepexoauM K MHHUMBIM 4YacTaM, NMHUIIEM YCJIOBHBIC YPABHCHUSA B TOYKaAX 5i

MHUMBIX YacTOT M B HHMX BHOCHM BecoBble kKodddummentst y; [6]. ITomyuaem cucremy

YCIIOBHBIX YpaBHEHUH U3 KOTOPBIX OMpPEIEIsieM HCKOMBIE KOp , Ksy u Ky .
Baxkneiias 3aaga — onpeeneHue nokasareneil mepexoHoro mpoiecca.
B niepByto odepenr paccmaTprBaeM 3agady 06e3 ydeTa CHUIIbl CyXOro TPEHHS.
JInst 5TOM e MOYXKEM BOCTIOJIb30BATHCS PABEHCTBOM:

Ny (S) = Dgs® + D,s* + D;8° + Dyu(8)s® + Dpx(S)s + Dy = 0. (15)
Wnu B npeoOpazoBanHoOl hopme

s°>+D,,s* +D.s*+D,,s?+ Dys+ D, =0 (16)
c4d c3 c2 cl co — VY-

B nepByto odepenp onpenenseM 3KCIOHEHIIUAIbHbBIN KOPEHb U, .

3Has OJUH KOPEHb MOHMKAET MOPSAOK YPABHEHUS M NEPEXOAUM K YPaBHEHMIO 4-0H

CTCIICHU

"+ AP+ AS +AS+A, =0.
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Cormacuo pab6otel [7] ¢ wucnonb3oBanueMm pasioxenus CokoloBa H jajee
IpeanocieHui onpeaenuTens ['ypBuila B MepBOM MNPUOIMKEHHM HapaMeTrpa OCHOBHOM

K0JIe0aTEIBbHON COCTABIISIONICH MOKEM MPEICTABUTH B BUJIE

~ 25 ; (17)
2A[A —4A + AA]
P e U (18)
Ak — A
Ay = A(AA — A) - ACA,.
Hepexonum k ydyery BiustHust P .
JIJ1st 9TOM 1IeNU UCTIONIb3yeM CHCTEMY YpaBHEHUsI, U3 paboThl [4]:
i, =K/Au; (19)
Au=u, — K, (20)
Ta+2¢,a+a =Ky, (21)
. i . dy
ASyy + AZyy+ Aiyy+ A\)y + Asm | Pmp |S|gng =
. dy
= KGaa - BT | I:)mp |S|gna- (22)

B cBs3u ¢ yem, Kak M BbllIe, BCE YCIOBHbIE 0003HAUEHHUS CUMTAEM 3aUMCTBOBAHbI U3
yKa3aHHOH paboThl.

Hcxons U3 TOro, 4To B NMPUIOKEHUH K YaCTOTHOMY BHUJY ypaBHEHUs (22) B mepBoM
NPUOJIMYKSHUH COTJIACHO paboThI [8] MOXkKeM IOMyCTUTh BBIPaKEHUE aMILTUTY bl KOJICOaHUH a

B BUJIC

e U— OCHOBHOW AKCIOHEHUIHAIBHON KOPEHB aAlIIPOKCUMAMOHHOIO BBIPAXKEHHUS JKEJIAEMOr0
mporecca.

B 31011 cBsI3u npuOIMKEHHO 3amuckiBaeM [7]:

d 4P

a Pmp(y) ~

»
mp i
7Tu

4P

|
pmp(y)z h y.

B Takom ciydae ypaBHeHue (22) npuMeT BUJ
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AV + AV + ALY+ Ay =Kga, (23)
Tae:
) 4P, |
= —|——’
Aoy = Poy +—
) 4P, |
= +—.
Ay =Ay+—

W nanee nepexoanM K pacdyeTy HOBBIX 3HaHUH £ U .
PeanbHbIe 3HAYECHUS €U ® ONpenenseM nocie 2-X, 3-X NpUOIMKEeHHIA.
[Tonck MCKOMBIX 3HAUEHUN £ M (O MOKEM OCYLIECTBIISITh C UCIOJIb30BAHUEM YAaCTHOIO

YpaBHCHU:, COCTABIICHHOI'O HAa OCHOBEC XapPaKTCPUCTUICCKOI'0 YPAaBHCHU A
N.(s) = Dss° + D,s* + D;s° + D,5% + D;'s + Dy, (24)
rac.
D; = Ay, + 26T A, + ATS,

D, = A{y +2&,T A, .

3AK/IIOYEHUE
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C IMOMOMIBIO KOTOPBIX MOKHO OCYHICCTBJIATH ITOUCK CUHTC3UPYCMBIX IIAPAMCTPOB, UCXOIS U3

TpeOOBaHUI K MEPEXOTHBIM IIPOLIECCAM.
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ON PARAMETRIC SYNTHESIS OF AIRCRAFT FOLLOW-UP
ELECTROPNEUMATIC DRIVE
Valerian Chitaishvili
Abstract
Electropneumatic follow-up drives have found wide application in many fields of

engineering, particularly in machinning, robotics, and aircraft engineering. These systems are
adequately modeled to describe nonlinear dynamic models driven by load-induced dry friction
forces. In the presented paper is considered the methodological approaches and initial

mathematical models aimed at targeted synthesis of research systems.
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K BOITPOCY IUHAMUKHU
QJIEKTPOIITHEBMOMEXAHNUYECKOI'O CJIEJAIIETIO
HPUBOJA C YIIPYTUMMU CBA3AMU
B MEXAHUYECKOMW YACTHU

MuenmmmBuian Tamas, YnrtaumBuwiu Bajsepunan, AMkosanse XaTyHu,
becraBpamBuiau /laBua
(I'py3uHckmii TexHU4ecKkuii yHuBepcureT, yJ. KocraBa Ne77, 0160,

Tounucu, I'py3us)

Pe3iome: Jlunamuueckue uccne0o8anus COBDEMEHHBIX ObICMpOoOeticmsyouux
INIEKMPONHEEMOMEXA-HULECKUX CUCTEM NPUBOOOS CONPSIICEHbL C YUemOM YAPY2Uux C8OLUCmS 8
MEXAHUYECKUX NepedamoyHblX NEeMEHMAx, Ymo 8 C60i0 ouepedb mpedyem OdlbHeuule2o
COBEPULEHCNBOBAHUSL MEMOO008 U MEMOOUK NO OUHAMUYECKUX ucciedosanuti. B nacmosweri
pabome paccmMampusaromcsi 80NPOCHl, CEA3AHHbIE C NOCMPOEHUEM OPUSUHATLHBIX MOOenel,
npeocmasnaowux  coboll  0CHO8Y O/l BblsAGIeHUe HeoOXO00UMbIX — 3asucumocmetl  OJisl
YeNeHanpPaeeHHO20 CIMPYKMYPHO-NAPAMEMPULECKO20 CUHME3A PACCMAMPUBAEMOLL CUCTIEMDbL.

KiroueBble ¢JI0Ba: JJICKTPOITHEBMATHYECKAass CHUCTEMa, VIpyras MEXaHW4YecKas 4YacTh,

CTPYKTYpHas CXeMa, CUCTEMa YPAaBHEHUH, THEBMOLMIIMHJP.

BBEJAEHUE
3agayaM TUHAMHUKH 3JCKTPOITHEBMOMEXaHHUUECKHX CHCTEM IMPHBOIOB, B TOM YHCIIE
CHCTEM C YIPYTHMH CBSI3SIMHU, TOCBSAIICHBI paboThI [1-5].
B pa3BuTHM U3BECTHBIX PaOOT MO MOACTUPOBAHHIO U TUHAMHYECKUM HCCIICIOBAHUSM B
HacTosIIeH padoTe PEeIIalTCs BOMPOCH! CBSI3aHHBIE C Pa3pabOTKOl OPUTHHAIBLHBIX MOJIENEH,
3 (PEKTUBHO HCHOJB3YEMbIX B MOCIEAYIOIIUX JAHAMUYECKUX HCCIICAOBAHUAX CHCTEM C

YIPYTUMU CBSA3SMH B MEXAaHMYECKOW YaCTH IIPHUBO/IA.

OCHOBHAA YACTDH

B pab6ore [5] paccMoTpeHbI BONPOCH MOCTPOCHUSI MATEMAaTHYECKON MOJIEH JJHMHAMHUKH
3JIEKTPOITHEBMOMEXAHUYECKOM CIIeIsIel CHCTEMbI IIPUBO/IA JIETATEIBLHOIO alllapaTa ¢ yueToM
YIPYTrocTel CHIIOBOM MPOBOAKM OT HITOKA IMHEBMOLMJIMHApPA K OCHOBAHUIO JIETATEIHHOIO

ammapara, KoTopas COrJIacHO pa0oThl [5] B cilydae UCTIONb30BaHUS JTMHEAPU30BAHHOM MOJICIIN
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JUHaAMHKHU OanaHca pacxoaoB CUJIOBOI'O ITHEBMOIIPUBOAA [1] MOJKET OBITh OIMCAaHA CHUCTEMOM

ypaBuenuii (1)-(4), 3aMMcTBOBaHHO# 13 paboTsI [5]:

My, :Ck(yn_ym)_me_Csym_Fma 1)

mnYn+Ahpg_Ck(ym_ym)_bn(yn+yc)_|:n’ (2)

myYn =A Py —CocYes (3)
Po /. . Ay dpg

Koot — K P, = —no 9 4

c& Gp pg RTO (yn + yc) + ZRTO at ( )

3n1ech K€ OTMETHM, YTO JUIl KpPaTKOCTU HM3JI0XKEHUS BCE YCIOBHbIE 00O3HAaYeHUs,
HpUBEJICHHBIC B 3aBUCUMOCTSX (1)-(4) Oyaem cunuTaTh 3aMMCTBOBAaHHBIMU U3 paboOThI [5].

JlanpHelmas 3amava 3akKiIo4acTcsl B pa3pabdOTKEe HOBBIX OPUTHHAIBHBIX MOJECICH U
JMHAMUYECKHUX CTPYKTYPHBIX CXEM I10 aHajoram ¢ paboToii [6].

Jnis sToii nenu cucremy ypaBHenuii (1)-(2) mpeoOpa3oBbiBaeM K BHILY:
My Yo + BV + CAYm = AP +BYe —Fy s (5)
my, +by, + c.y, = MAy,, + bAy,, +CAy,, — F,, (6)
rne: Ay, =Y, —Ym, Fn B F, — CyMMBI CHJI CyXOro TpeHHS ¥ BHEIIHEH COIPOTUBIICHHUS.

n

CxnanpiBast ypaBHeHus (5) u (6), monydaem:
mZyn +bZYn +Cs¥n = A1p8 +bnyc + mAym + bAym +C5Aym =My (7)
rae: My =m+m,, by =b, +b.
B cBoro ouepenn ypaBHeHue (6) 3aITMChIBAEM B BUJIE:
MAY,, + DAy, + Cs Ay, =my, + by, +c.y, +F,, (8)
rae Gy =C, +C, .
Hanee ¢ yuerom ypaBuenuii (1), (4), (7) u (8), a Takke 3aBUCHMOCTE# U3 paboTsl [5],
B3aMMOCBSI3BIBAIOIINX MEXIY COOOW BXOJHBIE M BBIXOJHBIC KOOPAWHATHI 3JIEKTPOHHOTO
yeuutesst Y , 3JeKTPOMEXaHUYeCKOTro peo0pa3oBaTelis U KOHTYPHBIX OOpaTHBIX cBs3ei [5]

NepexoJMM K TOJHOM CHCTeMe YpaBHeHM, cocrosimei wu3 ypaBHeHuit (7), (8)

JAOIMOJIHUTCIIbHBIX YPABHCHUAMMU:

M. Ve +CocYe = APs, 9
B, 0o + Kep Py = Ker = By (¥, + ¥e). (10)
iy =Kye=K,U,-U, —K,p,); (11)
TZ6+ 26 T,a+1=K,i,; (12)

59



» OBLU3MOE0 s 35649650096 gdEMds “ - Ne3 (49) 20205.

Uoc = Kos(yn + yc) + Koc(yn + yc) ' (13)
rac:
_Ab
5 RT,
g, = b
2RT,

CornacHo npuBefeHHbIX ypaBHEHHH (7)-(13) CTpyKTypHYyIO CXEMY HUCCIEIyeMOH C

CHUCTEMBI MOXKEM IIPCACTaBUTh B BUJEC, IPUBCACHHOM Ha PUC. 1, TAC, KaKk U paHEEC, BCEC YCIIOBHBIC

0003HaYEHHsI CYNTAEM 3aMMCTBOBAHHBIMHU 13 paboThI [5].

W, -
Kp y mA
Fm

A i e _Z@_. We A —’(%_'
bn

B/K |[e—m—

Puc. 1. IIpeobpazoeannaa cmpykmypHas cxema

Ha stom pucyske:
K
Wiy () = ——C —;
B,s+ Kg,
1
W_.(s) =

> ,
MyS° +DbyS +Cg

Wi, (S) = ms® +bs +c;

1
WAym (s)= D
ms® +bs + Cs
W, (s) = —;% :
M.S” +Cye

Ecnu teneph nepelTu K ympolieHHo! cucteMe ypaBHeHui (1) u (2), cornacHo paboThl

[5], mommygaembrx M., m, u b, , cuuTas U3 JOBOJBFHO MAJIBIMH BEITMYMHAMU, MOYKEM 3aIHCATh!

APy =AY, + Ry (14)
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APs =CocYe - (15)
COFHaCHO ITUX 3aBUCUMOCTEMN
P, =—LAy, +F,, (16)
yc - Ci p& = KocmAym ! (17)
oc
rac
_ A&
ocm
Cocph
B TakoM ciyuae repeaarounble GyHKIMH OOPATHBIX CBA3EH
Koc(yn + yc)
n
Kos (Yn + Ye)
MOXEM HpeIlCTaBI/ITI) B BUJIC:
Koe (Vn + KoemAYm) (18)
u
Koc(yn + KocmAym) . (19)

CoryiacHO CTPYKTYPHOH CXEMBbI, TIPUBEJICHHOW Ha pHUC. 1, MOJy4aeM JIBYXKOHTYPHYIO
CHCTEMY, aHAJIOTMYHO paHee IOJIyYCHHBIM  TMPUMEHUTEIBFHO K AJICKTPOMEXaHUYCCKUM
cucremam [5].

C ydeToM MmocieaHero npeoopa3oBaHHYIO CTPYKTYPHYIO CXEMY MOXKEM IMPEJCTaBUTh B
BUJIE, IPUBEICHHOM Ha puC. 2.

Ora cxema 0e3 ydera cun conporusinenus F, u F, u B ykpynHeHHOW (opme
npejcTaBieHa Ha puc. 3.

WmAqo
WpaWeKy A1KGa Ke Kt

~ (By + Kgp)(T's? + 2ceT,s +1)(ms® +bs +cs) 0)

rae. Wocapm =

Wgy (S) —mepenarounast pyHKIUsI BHYTPEHHETO KOHTYpA.

Jlns npuGnuKeHHOTO OTpeieIeHHs] CHHTE3UPYEMBIX [TapaMeTPOB BHYTPEHHETO KOHTYpa
M OCHOBHOW KOJEOATeNIbHONW COCTABIISIONIEH TEPEeXOJHOT0 TIpoIlecca IO aHAJIOTHH C
MaTepHalioM, H3JIOKEHHbIM B pabore [5] OymeM wHcCmonb30BaTh anmpOKCHMAIMOHHBIC

BBIP)KEHHUS TIepeaaTouYHbIX QyHKIMI BHYyTpeHHero KoHTypa Wy (S) M KOHTYpHOI 00paTHOMN

CBSI3U
W pym (8) = —Woe s (8) + (Kogp + KoeS) s (21)
rIe Kocp = Ko Koem + Kpa %;
Kocs = KosKoem -
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Puc. 2. Cmpykmypnasa cxema
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Wsocay [«

Us
—’®—> Wak yr S Waym Aym:

A4

C
@ Ko+ Koem+ K‘”A_k -

n

Kos - KocmS -

Puc. 3. Ykpynuennaa cmpykmypnasn cxema

B xauectBe AIIIPOKCUMHUPYIOIIHUX IIEPECAATOYHBIX (I)YHKI_II/Iﬁ HCIIOJIB3YEM BBIPAKCHUA

KBK .
2 b

Weya(S) = (22)

* 2 * *
Woca (s) = 89S~ +8g;S + 8y - (23)
C wucnonb30BaHUEM aNNpPOKCUMAIMOHHBIX mepenaarouHslx (yHxmun Wge, 1 W,

NoJIHAs iepeaToyHasi QyHKIMS BBIPA3UTCS 3aBUCUMOCTBIO

Ay, (s) WBKanAyWAym Mg

Wog (s) = me) = (24)
° U,(s)  1T+WgaWinoWaym  Nog
C XapakTeprcTHYecKuM ypaBHeHHEM Ngg(S) deTBepTOii cTeneHn Buaa
'+ AP +AS+AS+A=a (25)

U B 3TOM CBSI3U NPUOJMKEHHbIE 3HAYEHMs MapaMeTpoB — Kodd@uimeHta 3ary3aHus € u
YacTOTHl ~ OCHOBHOW KoJIe0AaTeNbHON COCTABISIONIEH MEPEeXOJHOro Ipolecca MOXKeM

OIPEICTISTh M0 AHATUTHYCCKUM 3aBHCUMOCTSIM, TIPHUBEICHHBIM B pabore [7].
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3AKVIIOYEHUE

Ha ocHoge IMPOBCACHHBIX HCCHCHOBaHHﬁ HOqueHBIIIGOGXOHHLHJe MaTCMaTHYCCKHUEC
3aBUCUMOCTH, HNPCHJIOKCHBI OPUIMHAJIBbHBIC MOJACIN W OMNPCACIICHHBIC MCTOIOJOTMYCCKUC
moaxoabl JId MOCICAYIOINHUX IWHAMHUYCCKHUX HCCICIOBAHUU paCCManHBaeMOﬁ CHCTCEMBI

IMpUBOJA.
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ON THE ISSUE OF ELECTRO-PNEUMATIC DRIVE DYNAMICS IN THE
MECHANICAL PART
Tamaz Mchedlishvili, Valerian Chitaishvili, Khatuni Amkoladze,
David Bestavashvili
Abstract
Dynamic studies of modern electropneumoechanical drives are in many ways related to
the consideration of the elastic properties of mechanical transmission elements that in turn
requires further refinement of research methods and methodologies. In the presented paper are
considered issues related to the development of original models, which in turn represents the
basis for identifying the necessary relationships for the purposeful structural-parametric

synthesis of the systems under consideration.
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K BOITPOCY IMHAMUNYECKOI'O CUHTE3A
JEKTPOITHEBMOMEXAHUYECKOI'O CJOEJAIIEIO
INPUBOJA C YIIPYI'UMHU CBA3AMU B
MEXAHUYECKOHW YACTH

MuepaumBuiaun Tama3z, UYnrtanmsuiu Banepuan, Kodaxuaze Jlepu,
Hunya Cepro
(I'py3uHCcKkuii TeXHUYeCKUIl yHUBepcuTeT, yia. KoctaBa Ne77, 0160,

Tounucu, I'py3us)

Pe3tome: /Junamuueckue uccie008aHus COBPEMEHHBIX INeKMPONHEBMOMEXAHUYECKUX CUCTEM
APUBOO08 CONPANCEHbL C YUemOM YAPYeUX CE0UCME 6 MeXAHUYeCKUX nepeoamoynblx
I/leMeHmax, 4mo 8 ceoi ouepedb mpebyem OdlbHelule20 Co8epUIeHCBOB8AHUSL MEMOO08 U
MEMOOUK OUHAMUYECKUX ucciedosanutl. B nacmosiweil pabome paccmampueaiomcs 60npocsl
Paspabomku HeoOX0OUMbIX MAMEMAMUYECKUX 3AGUCUMOCTE, HeODXO0OUMbIX Ol peanu3ayuu
YeNleHaNPAGIIeHHbIX  BONPOCO8,  CBA3AHHBIX CO  CMPYKMYPHO-NAPAMEMPUYECKUM — CUHME30M
paccmampugaemort Cuchmemvl npueoo0a Npu HeNOIHOU HAOIIOOAeMOCMU KOOPOUHAM.

KioueBble €j10Ba: DIIEKTPOMHEBMOMEXaHUYECKAs CUCTEMa, CTPYKTYpHO-TIapaMeTpUIeCKuit

CHUHTEC3, CTPYKTYpPHAA CX€Ma, XapaKTCPUCTUUCCKOC YPAaBHCHUC.

BBEJIEHUE

3amauaM TMHAMHMKH JIEKTPOITHEBMATUYECKUX CUCTEM MTPUBOOB, B TOM YHCIIE CUCTEM C
YIPYTHMH CBS3SMH TIOCBSIIEHO OMPEIeICHHOE YHUCII0 paboT, B TOM dnciie paboTsl [1-6].

B pa3BuTnn Ha3BaHHBIX pabOT B HACTOSAMICH pabOTe PEUIArOTCs BOIPOCH CBSI3aHHBIE C
pa3paboTKOl METOJOJOTUH  IIEJICHANPABIEHHOTO CHHTE3a HCCIEIyeMOH CHCTEMBl C

HCIIOJIB30BAHUEM TCOPUH CUHTE3a 110 3aJaHHBIM IIEPEXOJHBIM ITPpOLECCaM.

OCHOBHAA YACTD

B pa6ote [4, 5] paccMOTpeHBI BOIPOCHI MOCTPOCHUS MAaTEMAaTHUECKHX MOjesen
JMHAMUKH 3JIEKTPOITHEBMOMEXAHUYECKOM CHCTEMBI TPUBOJAA JIETATENIFHOTO ammapara C
y4eTOM yYIPYroCTed CHIIOBOW TMPOBOAKM OT INTOKA MHEBMOIWIMHIPA K OCHOBAHHUIO

JICTATEJIBHOIO amrapara, IOCTPOEHA OpUTMHAIbHAs ABYXKOHTYpPHas CTPYKTYpHas CXema,
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HAllpaBJICHHAsT Ha pEIICHHE MOCJIEAYIOINX 3aJad L[EeJICHAIPABICHHOIO CHHTE3a C
UCIIOJIb30BaHUEM METOI0JIOT MY, pa3paboTaHHoM B padortax [7,8].
CornacHo yKa3aHHOTO JaJbHEHIINE UCCIEOBAaHNs CTPOUM Ha OCHOBE HCIIOJIb30BaHUS
1peoOpa3oBaHHON ABYXKOHTYPHOH CTPYKTYPHOI CXEMBI, IIPHUBEACHHOI B padoTe [5].
CornacHo yKka3aHHO# CTPYKTYPHO# CXeMbI CTPYKTYpHasi CXeMa BHYTPEHHETO KOHTYpa

MOJKET OBITh MPEJICTaBIICHA B BUJIE, IPUBEACHHOM Ha pucC. 1.

B <
K
U. a o .
_3'®_’ Ky ™ We —»{ Wno J » An . Wim ™
N ﬂwyc L brS
Kg
KOC+ KOSS <

Puc. 1. Cmpykmypnas cxema 6HympenHne2o KOHmypa

31eck K€ OTMETHM, YTO JJIsl KPAaTHOCTH H3JIOKEHUS BCE YCIOBHBIE O0O3HAYCHHSL.
NpUBE/ICHHbIC HAa pHC. | U B OOJBIIMHCTBE MOCIEAYIONMX MAaTEeMAaTHYECKUX 3aBUCUMOCTSIX
OyzeM cuuTaTh 3aMMCTBOBaHHBIMH U3 TIPEIbIAYIIUX padoT [4] u [5].

CornacHo puc. 1 Moxxem 3anucarb:

W, _ WBKlweKy . (1)
oK 1+ (Koc + KosS)VVVKl\NeKy
Trac:

W W

WBKl _ p1"'uB" 'mn Bl : (2)
L+ WoWyoWy - -8
G

W

Wpl = = B]_ ; (3)
1+ W W, —Ls
KG

A

Wyb =A, +C_bns; (4)

oc
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1
Wi = 2 . (5)
My-S” +bs:S + C;

Ecmu 3aga4y paCcCMOTPETh B IICPBOM HpI/I6J'II/I}KeHI/II/I, TO MOXKEM 3aIlliuCarThb:

_ Kep
ByuS+Kep

KeAB
C,.K,

oc

Wy, =

e

B paszBepnyToii popme MOxKeEM 3amucaTh:

KeAn
Wiks = 3 C; ' (6)
rue:
8gg =My By ;
ag; =CsBy +byKg, + ABy;
B cBoro ouepenp:
_ bBOKeKy M . 7
WBK - 3 2 = ’ ( )
(ap3S” +apyS” +ag;S + agg) + b KKy (Kye + KieS) Npgk
Mgy = bBo KeKy ; (8)
Npg = 8ggS° +8g)S” + gy + Ay, 9)
re:

app = agy + 0o K K Kos;

dgox =@y t bBO KeKyKoc .
CoryiacHO TeopuH CHHTE3a IO 3aJaHHBIM MEPEXOHBIM MPOIeccaM, M3JI0KEHHON B

pabore [5-9], OTHOCHTEJIBHO CHCTEM C HEIMOJHOW HAOII0JAEMOCTBI0O KOOPJIMHAT, B
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accmatpuBaeM ciydae nouck cuatesupyembix napamerpos K, , Kocu K, - nmem na ocnose
y 0s po

1) uHTErpasbHOrO MPUOIIKEHUS MEPEXOJHBIX MPOLECCOB K 3aJaHHBIM JUIsI BHYTPEHHEIO
KOHTYpa U 2) JOCTHXEHHS ONPEIENCHHO KOA(Q(UIMEHTa OTHOCUTENILHOIO 3aTyxaHus C B
IPUIIOKEHUN OCHOBHOM KOJ1e0aTeIbHOM COCTaBIIAIOLICH MEPEeXOJHOro MpOLEecca CUCTEMBI B
LEJIOM.

B 51011 CBA3M UCIIOJIB3yeM UCXOHBIE 3aBUCUMOCTH:

1) mosyyaemMyl0 Ha OCHOBE HMHTETPAIBHOTO MPUOIMKEHUS XapaKTEPUCTHK MHHUMBIX

4aCToT peryJII/IpyeMoﬁ U Ael1aeMou KOOPpJAHHATBI

— Mnofc(é‘)
Ya(6) = N (3) U, (%)

rjae O — MHUMas 4acToTa, a Ly MacmrabHbil KoadduuueHT Bpemenu [6] u,

2) MMOJIy4a€MbIX U3 paCCMOTPCHUA YaCTOTHOTI'O YPABHCHUA BCEH CHCTEMHEI.

[To mynkty 1) B pasBepHyTOoil (opme 3amuchbiBaeM YCIOBHBIE YypaBHEHUS B
anmpOKCUMAIMOHHBIX TOUKAX 5\,
D (5,) +Dy(5,) =0, (10)
v=123...

rjac:

D, (8,) = Ey(0)Kos Ex(60) ~ E5(6):

Dy (8) = My, (0)N g (6)
E,(5) = lg, KM, ()5 -
E2(5) IBoKe oc (5)

B3(0) = lgoKeNp, (6).

OOpabatbiBasi CUCTEMY YCIOBHBIX YPaBHEHHMH IO METOJY HAaWMEHBUIMX KBaJpaTOB

OTHOCHUTEJIBHO HCKOMOT'O ITapaMeTpa Ky [10] nomyuaem:
K Z72<I>2 ) +Z7 Dy (8,)Py(6) =0, (11)

rac:

CD?,(é‘v) = [Ei(é‘v)Kos T E23(5v)] Ei (5 )K + 2E1(5 )E23(5 )Kos + E223(5 )
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ESY =E,(5,) - E5(6,) .

Wnu B npeoOpa3oBaHHOK Popme
Ky7/\/2 |:z Elz (5v) Kozs + Z 2E1(6v) E23 (5V)KOS + Z E223 (5v):| +
Vv v Vv

+ 2750 (8,)[EL(S,)Kes + Ep3(6,)]=0. (12)

I[aﬂee NNeEpEexXoauMm K nepez[aTquofI (bYHKI_II/II/I CUCTEMBI B LI€JIOM, KOTOpas COIJIaCHO

Marepuaa, U3JI0KEHHOTo B padboTe [5] MoeT ObITh 3amKcaHa B BUIC

W oA (S) — Aym — WBchWmAyWAym _ MObA(p (13)
0 - ’
’ u3 1+ Wks/chAyWAymWOC > N obAg
rac.

Mo, (5)
Bloe = HC : (14)

N, (S)

Ck

WocZ = KocKoem + Kpa ~ _WocA(pm . (15)

HpI/I 9TOM B HpI/IBeIIeHHI)IX 3aBUCHUMOCTIAX YCHOBHBIC O603Ha‘-{eHI/Iﬂ 3aUMCTBOBAHBI U3
paborsi [5].
HOquaeM XapaKTepI/ICTI/IquKOC ypaBHeHI/Ie 5'0171 CTCIICHU
Nopap(s) =5° + As* + As® + Ais” + Ais + Ag, (16)
C IMOMOIIIBKO KOTOpOﬁ Ha OCHOBE€ IIOACTAHOBKHU S =¢ + Ja) 1 BBIACIICHUA ﬂeﬁCTBHTeHBHO u
MHHMOﬁ qaCTeﬁ HpI/IXO,Z[I/IM K 4aCTOTHBIM ypaBHeHI/I}IX

U(@,K,, K, Kg) =0, 17)
V(@,k, ks, ko) =0. (18)
Ha ocnoBe pemenus cucremsl ypaBHenuit (12), (17) u (18) ompenensiem HCKOMBIE

xodpuumentsr Ky, Ko, u Kos.

Cxema pelieHMsI yKa3aHHBIX ypaBHEHUUM cieayromas: u3 ypasHeHuu (17) u (18)

ONpCACIISICM BBIPAKCHUA

Ky =1,(Ky),

Kpd = fp(Ks)

1 OTU BBIPAKCHUSA ITOJACTABIIACM B PABCHCTBO (12), B PE3YJIbTATC YCTO NPUXOAUM K HEJIUHEHHOM

YPaBHEHUIO OTHOCUTEIBHO NUCKOMOM K, smauenne KOTOPOM MOXEM ONPEEIUTh rpadUuecKu.
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3AKVIIOYEHHUE
Ha ocHOBe MpoOBENEHHBIX HCCIEIOBAHUN MOJYy4EeHBI HEOOXOJAMMBIE MATEeMATHUECKUE
3aBUCHUMOCTH U c(HOpMyIHpOBaHA METOJOJIOTHS MMAPAMETPUUIECKOTO CHHTE3a HUCCIIeIyeMOi
CHUCTEMBI.
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ON THE ISSUE OF DYNAMIC SYNTHESIS OF ELECTRO-PNEUMATIC
FOLLOW-UP DRIVE IN THE MECHANICAL PART
Tamaz Mchedlishvili, Valerian Chitaishvili, Leri Kobakhidze,
Sergo Ninua
Abstract
Dynamic studies of modern follow-up electropneumoechanical drive systems are
largely related to the consideration of the elastic properties of mechanical transmission elements
that in turn requires further refinement of dynamic research methods and techniques. In the
presented paper are considered the issues of developing mathematical relationships necessary
for the realization of purposeful problems related to structural-parametric synthesis under the
conditions of incomplete observation of the coordinates of the driving systems under

consideration.
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CorelDRAW uBera v B3auMOCBA3b C IBETOBOI MOJIEJLIO

Tea bapamamBuiau, Harena /xaBaxumBuimn
Pesrome
B craTtbe paccmarpuBaercst criocoObl MOTY4EHHUs LIBETA HA dKpaHe KoMIbloTepa. JlaHa
XapaKTepUCTHKA LIBETOB U MOJIENIH 1IBETA, KOTOPbIE KAX/IbIH I[BET IPEACTABISAIOT B IU(PPOBHIX
KOOpAMHATaX. OTH MOJENM HCIOJIb3YIOTCS B KOMIIBIOTEPBIX TEXHOJIOTMAX MJI 3allUCH
M (poBbIX 3HAUEHUI 11BeTa MUKcenel. B pabore paccMaTpuBaeTcs IBETOBBIE PEKHUMBI 3apUCH
YHCIIOBOTO 3HAYECHUS 1IBETA, IIPOCTHIC BAPUAHTHI 3aIIMCHU [IBETA C LIEIbI0 YMEHBIIICHUS (ailIoB
O6onbpmmx pasmepoB. Iloka3aHbl BO3MOXKHOCTH H3MEHEHMsS MOJENHU H300pakeHHs U

OKOHYATEJIOHOTO pPE€aAAKTUPOBAHUA.

CoreIDRAW COLORS AND COLOR MODELS INTERDEPENDENCE
Tea Baramashvili, Natela Javakhishvili
Abstract

In the presented paper are considered the means of getting color on a computer.
Characterization of colors is given, color models that represent all colors with digital
coordinates. These models are used in computer technology to record the digital meaning of the
color of an image pixel. The paper describes the color modes for recording digital color
indicators, simple color recording options to reduce large files. The possibilities of changing

the image model and final editing are given.
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ONPEAEJEHUE DOPPEKTUBHOCTHU JIECO3ATI'OTOBOK U
IKOHOMMNYECKHU JOCTYIIHBIX PECYPCOB
3ayp Yurunze, Teiimypa3s Kangenaxku, 3ayp banamuapamsuiu,
Hrop I'esramBuian, Upakiamii I'paseanmBuiu
Pesrome
B cratne paccMOTPECHBI BOIIPOCHI OIMPEACIICHUA 3KOHOMUYCCKU NOCTYIHBIX PECYpCOB

ceIpbs. [IpuBenensl Tabnuibl onpeaeneHus 3¢pHEeKTUBHON 3ar0TOBKU JIPEBECUHBI PA3IIMYHOTO
auameTpa, TaOauIbl onpeaeneHus 3p(HEeKTUBHON 3ar0OTOBKU JPEBECUHBI C YUETOM PA3IUYHBIX
3aTpar, a TakXke olpeneneHue yciaoBUH 3((EKTUBHON 3aroTOBKH COPTAMEHTOB C YY€TOM
IOCTOSIHHBIX 3aTpaT. B cratbe Tarkke mpuBeieH rpaduK oOIpeleseHus] SKOHOMHUYECKU

JIOCTYIIHBIX PECYPCOB JIPEBECHOTO CHIPBA.

DETERMINATION OF AVAILABLE RESOURCES OF EFFICIENCY AND COST-
EFFECTIVENESS OF TIMBER PRODUCTION
Zaur Chitidze, Teimuraz Kandelaki, Zaur Balamtsarashuvili,
Igor Gelashvili, Irakli Grdzelishvili
Abstract
In the presented paper is considered the definition of economically available resources

of raw materials. Tables are used to determine the effective production of timber of different
diameters, to determine the effective production of timber taking into account the impact of
constant costs, and to determine the conditions for efficient production of assortments taking

into account constant costs. The graph also identifies economically available timber resources.
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MEXAHU3MbI OHEHKH CTOUMOCTHU JIECHBIX PECYPCOB
N ONPEAEJIEHUSA JTECHBIX KAJACTPOB
Teymypa3s Kanpenaxu, 3ayp Untuase, Jlepu I'urnennmsuim,
Hrop I'enqamsuin, Huno bixxanasa
Pe3rome
B cratpe PACCMOTPCHBI METOJbI U MEXAaHU3MbI OLICHKU CTOMMOCTH JICCHBIX PECYPCOB, a
TaK)K€ MEXAHW3MBl OIPENENIEHUs JIECHBIX KaJacTpoB. B craTbe NpHUBENEHBI pacyeTHbHIE
(bopMyIIbI OIIpeIesIeH s JIECHBIX PEHT, a Takke (POPMYJIbl OLEHKH CTOUMOCTH JIECHBIX 3eMEJb

U JIECHBIX PECYPCOB.

MECHANISM FOR COST ASSESSMENT OF FOREST RESOURCES AND
DETERMINATION OF FOREST CADASTRE
Teimuraz Kandelaki, Zaur Chitidze, Leri Gigineishvili,
Igor Gelashvili, Nino Bzhalava
Abstract
In the presented paper are considered the mechanisms for assessing the value of

forest resources as well as the mechanisms of forest cadastres. The article provides
calculation formulas for forest rents, as well as calculation formulas for determining the

value of forest lands and forest resources.
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Innovative technology for the rapid cooling of plant products
using nitrogen gas
Givi Goletiani, Tamaz Isakadze, Givi Gugulashvili, Mikheil Cagareishvili
Abstract

The article presents an experimental stand on the innovative technology of rapid cooling

using gaseous nitrogen of plant products, equipped with: liquid nitrogen cryocylinders,
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measuring and regulating instruments for measuring the temperature of the nitrogen heat flow.
Experiments were conducted to obtain data on the distribution of freezing temperatures on the
surface and in the center of the product. The article discusses innovative technologies and
results for carrots after pre-cooling (zone-1) and freezing (zone-2). The high efficiency of the
use of low-temperature gaseous nitrogen for pre-cooling and subsequent freezing of blanched
plant materials has been proved: the microbiological safety, presentation and extension of the
guaranteed quality of plant products are enhanced.

NHHOBALIMOHHAS TEXHOJIOTHS OBICTPOro OXJIAKAECHUSA PACTUTEIbHBIX
NMPOAYKTOB C UCNOJIb30BAHHEM Ta3000pa3HOro a3ora
I'uBu I'onnernanu, Tama3 Ucakanse, 'uBu I'yrynamsuim,
Muxeun [larapenmBuin

Pe3rome

B craTpe npescTaBieH skcriepuMeHTaIbHBIM CTeH/, 10 MHHOBAIIMOHHOM TeXHOJIOTUHI
OBICTPOTO OXTAXKAEHHA C HCIOIb30BAHMEM  Ta3000pa3sHOr0  a30Ta pPacTUTENTBHOI
IPOAYKIMM, OCHAIIeHHON: KPUOUMIMHAPAMU >KMAKOTO as0Ta, HM3MEPHUTENbHBIMU U
PeryIupyIOIUMU IIpUOOpPaMuU [jId M3MepeHHSA TeMIepaTyphl TEIUIOBOTO IIOTOKAa a30Ta.
Brrmn mpoBesieHs! 9KCIIepUMeHTEI /I TIOTyYeHU JaHHBIX O paclipefieleHUH TeMIlepaTyp
3aMep3aHMA Ha IIOBEPXHOCTM M B IleHTpe IpPOAyKTa. B crarbe paccmaTpuBaroTca
MHHOBAaIlMOHHbBIE TEXHOJOTMM M Pe3yJbTaThl JJId MOPKOBU IIOCJe IIpeABapUTeJIbHOIO

oxyaxAeHus (30Ha-1) u  3amopaxkuBaHuA(30Ha-2). JlokazaHa BbICOKas 3((PEKTHBHOCTH

HCIIOJIB30BAHUA HHU3KOTEMIICPATYPHOI'O ra3006pa3Hor0 asorta A OpeABAPHUTECIBHOIO
OXJTAXACHHA W IMOCICAYIOMIETO 3aMOpaXMBaHUA 6J'IaHH_II/IpOBaHHOFO PACTUTCIIBHOI'O CBhIPbS:
0o0ecreynBacTCs IOBBIIICHHE MHKpO6HOJ’IOI‘H‘ICCKOﬁ 6630HaCHOCTI/I, TOBAPHOI'0 BHA U

MMPOAJICHUEC CPOKOB I'apaHTUPOBAHHOI'O Ka4Y€CTBA paCTHTeHLHOﬁ MMpOAYKIIHHU.
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Water refrigerant chiller

Givi Goletiani, Tamaz Isakadze, Givi Gugulashuvili,

Mikheil Cagareishvili
Abstract
The article presents a vacuum refrigerated machine in which the working body uses
water vapor. This type of chiller can not only cool the water, but also produce various
modifications of ice. Since water is used as a refrigerant in such a system, the refrigeration unit
is characterized by a simplified device and a technological scheme. In this case, water can be
used as a working body, as well as for intermediate cooling. This factor significantly reduces

the cost of this machine. In addition to the positive factors, a low working pressure of the
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working fluid can be taken as a negative character in the machine. This is why the system needs
a large flow of water vapor. The production of this type of refrigeration equipment
operating on a natural refrigerator is one of the best ways to solve environmental problems.
With this step, Georgia can also contribute to solving the most pressing problems facing the

world, in particular, helping to equip the refrigeration park with natural refrigerants.

Xo010AMJIbHAS MALIUHA € XJIAAAr€HTOM, HCIIOJIb3YHIIUM BOAY
I'mBu I'osiernanu, Tama3 Ucakanse, I'mu I'yryaamsuiiu,

Muxeuna Harapenmsuiu
Pesrome

B craTthe npezcraBieHa BakyyMHas pepukeparopHas MallMHa, B KOTOpoW padouuii
OpraH HCIIOJIb3yeT BOJASHOM map. DTOT TUI XOJOAWJIBHOM MAaIIMHBI MOXKET HE TOJbKO
OXJIX/1aTh BOJY, HO M IPOU3BOAMUTH pasivyHble Moau(pukanuu jabjaa. [lockonbky Takoi
CUCTEME XJIaZ0Aar€HTOM UCPOJI3YeTCs BOJA, XOJOIMIbHBIN arperaT OTIMYaeTCsl YIPOIIEHHBIM
YCTPOHUCTBOM M TEXHOJIOTHYECKOU cxeMOoi. B 3ToM ciiydae Bo/1a MOXKET OBITh UCIIOIH30BaHA B
KayecTBe pabodero opraHa, a TakXe JUIsl IPOMEXKYTOUHOTO OXJaXJAeHus. OTOT (axTop
3HAYUTEIbHO CHUXKAET CTOMMOCTb 3TOH MamuHbl. Kpome mNOJ0XHUTEeNnbHBIX (DaKTOPOB Yy
MAIllMHBl OTPUIATEIBHBIM XapaKTepOM MOXHO IMPUHATh HU3KOE pabodee AaBiieHHE pabouero
Tena. Bor mouemy cuctema HykgaeT OoiblIOW MOTOK  BoJsHOTro napa. [IpousBonactso
TAaKOro THUIIA XOJOJWJIBHOTO 000pyAOBaHHUs, pabOTArOIIEr0 HANPUPOIHOM  XOJIOJAUJIbHUKE,
ABJIIETCS OAHUM M3 JIYYIIUX CHOCOOOB pPELICHHS SKOJIOTMYECKHUX MpoOsieM. DTHUM LIarom
['py3us Taxke MOXET BHECTU CBOM BKIJIAJ B PELICHHE CAMbIX HACYIIHBIX MPOOJIEM, CTOSAIINX
nepea MHpPOM, B YacCTHOCTH, IOMOras oOOOpYJOBaTh XOJOAMJIBHBIA MHapK MPUPOJHBIMU

XJIagarcHTaMHu.

111



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

d9Lsgsemo RevitArchitecture -80 o Ls3mIHIsMGdEOM
0b@gmggolo
30060 99629005, 0sbs S1500560
(Lagdo®mzgemls 39dbozm®o 1boggdlo@dgdo, 3. 3MLEZL Ne77, 0160,
00000, LogdoMmn3zgenm)

69on0g: fsmIggbocro bhsdos 30302959010 3GHmgGsdol - 0bgmGIszoremo
d@9cr0980b bsgedzemgdobs (BIM) s 8960m80b dmgero®gdol 35059990980l
RevitArchitecture 353608000 bsbosorols 65965m8os. gl 36mg®sds #9339 40 fgeros

ps&dshgboor 3300996985  FoBHOISQI©  SOJOBIIOIOIro @5 Usddgbgderen
3M03560980b 8og6. (BIM)-b9 3o0sbzcms 56 60Fbs3L 36028 H39-9cm0 #3b@w9b390¢9%30l
d9635b, 302569 309990098500 sbsero Hg76aarmgogdol bsgwidzgemos, Gmdgcmog
d000bm3lb s6bg8r9cmo bspsmeaca 2)h009k0328980b dgp3asl.

1533930 BoByzgdo: LsdmIbsGmgdwm 0bEGgMxgomMLo, LoobxmMIsgom dmYEocgds,
3609330, bggdo, 30193505 350G, 3MMgdEol olidghgdo.

36maMods Autodesk Revit dmm sofjergmmol 496353emdsdo Mbozswrwmemo
3950 5MJoE 9GO Y-Lsddbgdm s9d5MgdoL (AEC) bgg@mdo.  Fgbmdsme
Lo0bgMGIs30Mm dmgeo®@gdols (BIM) d9939mdom 3033gdlmero
536993 9d0LsEdo M30L0 doEamdol boxbg. Mo 0Jds Mbs, sOLYdMBL, Lbgs
BIM-53¢0035(30990( , ®3gdo3 0deg3s 3D-80 ©s360mM9d@gool bodwmoegdsls . s 007y
10 Harol Hob 3D 9o6339me oxbsl 60dbsgs, MHMIgEoE MMMl Ms30L0
d9L5dgdEMBOOL  JobgOZ0m  YMBEs, EILEEIMdom 3D - 3oMzger  Moydo
dmbgMbgdeo 3domdss!

Revit Lms35DmdL  dmdbdocmgdgerls LBodMmgddHm  0bxgm®mdsgools 89909d539d0U,
950mmM30L 5 ©M39d96EHMOO 2ox83MmMTJOOL b0 3o TgbodegdMmdL, HOLMZOLSS
dbmEm© 9O B0l 0g4gbgdl. 5dob Lydegdsls yzgars bbgs BIM-53¢0035(30990
60 0deg3s. 30650056 g439ws dmbszgdo 3MHMgdBHol 9mm0sb Bsowdo 0dymxygds,

112



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

300356 IMmEgrmob  3mBsmdololl  Jga0dEr000)  EISMZI0gMHMm ol o
dmobobmo  dobo Mg BHoMgds 39239%0U, 930lo@gdoL,  FMogdob,
15396BMI0gd0sb0  odmbobgdgdol, L3YE0R03930JO0L,  IGHIWOMmIOOLS
OMOMO 4655303900 d9d39mdomsg 30. Revit-ol bagargdsbmsb 393806900
B39b0 BmaBomMHMdOL sLsfyoldo B396 oagbTsMgdom 3MHMYMHTOL LsdMIBTSMYdI M
06@gmHxgobols s Revit Architecture-do  3MMgdBHol  mOAs60Bs300L  doMomso
3606303900l 503090500.

50 15380 398099 09d90L d9g30Lfogzerom:

» Revit-ols 06&9M35390L0L gogqdsls;

» 159 dom 3G 399d0L 0BEBHIORIOLOL goaqdsls;
> ©905JG0Mm9d0b Logmomm 0bLEBHMMIGBEHIOOL godmyqbadsls.

Revit-ob 0696290b0b 353985

Revit-8o g59my9690o Lsdmdbds@gdaem 0b@gmagolo (UI) olgmoggs, Hemameys
Autodesk-ol bbgo 30m©5090d0, 390dm@ AutoCAD, Inventor oo 3ds Max-do. slgg9
503600653m, M3 ol Windows-0ob 8md,dsgg Lbgs 930003530900, 9390005
Microsoft Word 56 Mindjet MindManager-ob, sb5¢omgom@Mos. 439es 3smasbo ,,angb@ob”
36398330509 ©oxmdbgdwo, MMmEgLbyg  0bLEHOMIGBGHMS M35 OHOEbMZ60
35690900 0053980105 50b0dbImo 139305 e 35690 DBy, 96 W9bEsDBY, IOl
9065500 0330gds 085Hg M0 GIOM, 03¢) 5851505 ML 539NYOM. 53 M>330
B396 063 )OHRIoLME FMdsmdol yzqgwsbg 3600369 m3z56 SB39dEgOL Fg39bgdom,
952650 (13009000 56 25630b0S30 Y39 356gels O 3Mds6gdgdL. J50b X gH
300093 LM gd0 3Fomdsls 53 Hoabols 3ombgzols s LygsMX0dMgdol FglBregdols
36m39Ldo.

Bob.  1.1-%g BoBggbgdos Revit Architecture-ob 0b@&gOxgobo.  3MH™9dEoL
1bgoolb3s bggdol LEMZoE0gMYd S 90degds Mmmbo Lobgg B3sbx MOl 89Jdbs:
39295, 13515000, 3D o 3599M0.

113



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

Application Button

(53035300b @OE30)
Quick Access Toolbar 06[’6)6)0636@0 Contextual Tab InfoCenter
Tab l'bﬁﬁ)bcgo 83Q6330b 3053@0 (36Gadbd0 dgborgb bsbodbo) (Ls0BgmAIsz0m 39bE®O)
(bobodo) | | |

Ribbon (@gbyo) ==
Options Bar ——
(396539BHM 0 3569@0) | &
Panel ———

(3s6geo) ,

Properties Palette —=s=— =
(0030690505 35E0H?) =3

PR ———

Project Browser —

(360990l obidghgo)
View Control Bar Drawing Area
(BopmBst «g:l? EE%E;(:S()) (bocgaodol (stacison)
g 360300 by GHogmbo)

bsb. 1.1.  Revit-ob bsdmdbdsk98ene 069gBxg0bo

dmom 063y xzgolols Fbmmwmo Msdgbodg bsfowls Fgzbgomom. Hoabomsb
35356™dol 3MM39Ld0 9396 96D 390 9903393000 dob Y39y Bygbgendo.

Properties Palette (033015985005 35¢705653)

03090505 39OGS — guss ,dMGH03EBH039“ 35BS, MMIgEoE Fg0dEgds VOs
0ymb dogo 0d EOMOL go63s3wmds80, Lobsd MWL 8Mdsmdom. ol 936sbob
6900L30gH  5EA0WDBg  Tgodegds  2obesagl s  sbY3g gmEg  dmboGMmOHbY
3905065:33¢0mb. 030905005 35e0E®mS G90dgds bsdo bg@boom 2o0blibsL:
> @gb@obg 39bwsggdmwo Lsbodbol Modify (G9wodBHoMmgds) 3s6gerols Properties
(0030L98930) badrasby (30J@mp®sds%bg) Properties (030l98930) ©5§3534969800;

> 3ombol o6 396s 0oEs3%Y 39396900 godmbioyzsbo 3mbEgduEmeo d9bowmsb
Properties (»30l90900l) d9Ghg300;

» AutoCAD-m56 5b5¢0my0580, 30003003 w65%Y Ctrl+1 o Fg@om.

114



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

MmamOa bob. 1.2-%Bgs bsBgqbgdo, m30L9dsms 3sbgwro bgs boffoerdo dgoEsgls
ows3l Type Selector (Godol TgMBggzs). sboewo 9wgdgb@ol  gobmogligdolisls b
dmgdo 339 9OLYdMEo 9gdgb@Hol GHodol 8933wrolsll ™30L939d0l  35bgo
4m39em30L ©0d MBS 0gml, Goms mJg3gb admbogm  3mds Mowszmsb GHodol

dgMBg3s.
Properties 2
Type Selector (¢o30b dgehggs)
::1 Basic Wall I—_
| Exterior - Brick on CMU
— el Properties Filter (:g30bgd9d0L goww@H®o)
| New Walls v F3 Edit Type ——
Constraints 2 »—+— Display Type Properties (030l 03090980l B396905)

Location Line Wall Centerline

Base Constraint Levell

Base Offset 0' 0"

Top Constraint Unconnected

Unconnected Height ' 20" 0"

L ‘ | Instance Properties

B et 5 (9693963 0b dglgerol 356ed9EE900)
0 ling

Structural
Enichual

Dimensions

Identity Data
Comments

b6 1.2. 023098980b 3serod®s 0dengzs dgbsderngdememdsl Bmpgdeyem ofbsl dgbmbsdo
Je9896(3025 Ggligemols sb bggbol 355895980

99d96G oL FgMBg30L  9MHMLGOMdOL  dgdmbggzsdo  M30L9dsms  35EOGMS
9000bs6g bgol ™30LgdgdL SLobogl. vy agbHo dobo ™M30LgdgdOL 933,
“JOGom© d90F96g0 3300 gd5d0 MZ3oLGdsMs 35e0EH™MS30. HgEIOOLMZ0L VO30
Apply-og (399m9ggbgds) 3o 96 56M0L LsgoOm — (330000930  IYm3bgderog
50mJdggdo.

@5 0MMUL, 030Lgd30d 35WoE™mS F90dwgds godmygbgdmer odbsls dgMBgmero
9w99963H900L  BoBHMH300B5m30L. ) ™J3gb F9MsMYPOIE  MB0GIBHMS OO
omgbmds 9gomBogm, Bodol 8gMbgzol J390mm 450mbBbgds Bsbx oM 53 gergdgb@Goms
L59MM M5MPIbMdOM. obLGBom gl Los — 0d BsFdMMZ 0o 0g69ds y3ges d9MBgmwo

115



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

9999530 35393MmM09d0L  dobgzom (bsb. 1.3). gbaws Fgodggds 6ydoLdogmo
3949306M00L dgMBg3s s Jglodsdolo 9wgdgb@GHgdol 3sMsdgBHmms dgE3ws. SLYMO
J099ds  2obLbbgoggds  obLEHMWMAEE  Filter-Lasb  (FowE®o),  MMIgEos
96535M0EbM3z60 (33000 gdgd0L  A9BbMM 309w gdol  FgLodgdEIMdL 0535
99396 900L bgendgmMg 39Mbg30l go09dg 0dgg3s.

Project Browser (362990l olb39b96(0)

36MM9dGHob ©ol3dghgmo (bsb. 1.4) — glss 30OEGHMSMMO by, OGMIgoi mdzgbo
36099 GobL y39ws bggdol, gygbgdol, 1393053035(30900L, BMMELJOOL, X sbgdOL,
X3IBJOOLs @O 393006M900LsYIL 5Ol 53MT9bgdmo. Tgaodwosm Bo3gEMm b
390owmm gl bg ©o53900L + b - sF M0 TGLodsdolo 3mBoEooL #39MOm.
360m9d@Gob  ol3ghgmosb 69d0ldogmo bgol aoblbs olBg dombiol Fotrzbgbs
©OW530L MO0 353116930 braM3090gds.

Properties ()] Project2 - Project Browser )]
510, Views (all)
=} Floor Plans
Level 1
Level 2
Common (32) v] -
e { a - Ceiling Plans

9

:\Al‘;alyt;éa g;z;ms (-17') anmnn (32) e S
Columns (1) v—b e

Doors (1) I -} - Elevations (Building Elevation)

a

Floors (1) 2 East
Railings (2) Jtruction North
Roofs (1) South
Structural Beam Systems (3) o

West
Structural Framing (Joist) 115) —
Structural Framing (Other, (2) Legends
Topography (1) [ Schedules/Quantities
Walls (5) [N Sheets (all)
3D View: Aerial -2 Families

1 [@ Groups

&5 Revit Links

bsb. 1.3. 30L98505 35¢n0d0b 3sdeyggbgds  bsb. 1.4. 36mgghol olighgto
BBIT0 990963980b FoerdGsgoobsgol

36:0m93Gob ob3gBgMHOL 3mboE0gdO s1s3g 909G RS0BOWEHOML S
©OXAMNBEIL BH35slbZs 3565893 Mool dobgwzom. 3Mmgddol olidghgMols
03019893056 3mdolomzol 1s3dsMmolos bol Bgws bsffordo Views-bg (bgwqdby)

116



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

9o6x 3965 005308 (H393Mmbgds o Type Properties-U (¢o3ol m30L9d9d0l) 90Bg3s.
390099 9906B935 530009090 30mDB030980 459mbgbowo LooL ¥6 ol 3M3ocMEgds
5300L0 Bs3MMa®o ool Tgbogddbgeoc.

Status Bar (Ocog 0569280l bhkodmbo)
93 MdsMgMdOL LBMOJMbdo s0Lsbgds 0bFMMTsE0s FgLsltrErgdgE dMIs67dYdBY

@5 99gbgme  9w9dgb@gdbg (Bob. 1.5). ©sds3goom 0 dmoEgds 0bxzm®mIssos
d9LsxBgIOOL  3e0530090Dg b MOGOEME  RTMMZEOE0s, MY BS  Mm309JGHJO0S
d960Bgmo. sggg ol doeosh dmbgMbgdmeos  IIM3I0EIOIo  9egdgbBEgdols
L50Y6EH0R03S30M.

[F i XM Wi |

bsb. 1.5. dcogmds9mdols bhkogmbo gsbersggdricmos Revit-obs
bsGeydsm 9365600 gggcos bspoerdo

View Control Bar (bo¢r3scom8ob dstoz0b bdtogmbo)

bowgzsmdol  JsMm30L  LEHModmbo  bgol  gzgems 93M6Bg  IdWSS
390Woagdmmo s gogogb  bbgoolbgs  bodmegdl  bgool 0d  GHodby
533000909 gd0m, OGP Msbs3 J0dEObsMMdL ddomds (bsb. 1.6).

18" = 10" = (P ok Sk Co Ik 9 0g » ©

65b.1.6. bogmzscomdols 6030 bdmogeabo btrse faoeadsl
00935 bgol dotooms 030l98980056

LBy b gdMos (BomEbbosb Fotrxgbog) Scale (FsldEsd0), Detail Level
(9B 0Bs3ool mby), Visual Style (30Hw9sco®o LEowo), Sun Puth (On/Off) (3%ob
GO59dBHMM05 (Bo®r07/90mM)), Rendering Show/Hide (BHomwgdo (Bs®o/gsdmmom)) —
dbmeme 3D bggdobmgzol, Crop (On/Off) (bgol dmFMs (boroy/gsdme™)), Show/Hide
Crop (0m3®mol s6gl Bo®mgs), Lock 3D View (bgol d¢wrm3o®mgds) — dbmerme 3D

117



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

bggdobmgol, Temporary Hide/Isolate (MMgd0m0 ©Fo35/0BMEs305), Reveal
Hidden Elements (©sds¢omemo 9engdgb@gdol B39690s). 503603653m, M0 bmaogHmo
9L 0030 bgol M30L9890d03ss doLH3EMI0 MZ30lYdMS 35EOEHMIBY.

View Cube (baeo00b 37180)
B53095300L6  gM-ghmo  LYFPEgdol  Lobom  bggdol  3Mdo  yzqwrs

L53RO6DMA0WGd0sD bybg BbYds. 3oL 6gdoldogM sEA0WDHY Fomliols ows3zol
9039O00 @O A99Y0JI0D  (F9oMG30m) FQ0dw0sm IMPYO  MMIOGEHOL
390890 506OHMbmm. 1939 Fgodegds bgol mEMOgbGH0MYds LoFodmm [Fobbogbg,
3790bgBHg 56 fodmBg domliols sH3939690000.

30039wbsfigolo bgol sebsagbs 3Md0L J39dmm dzocg Bmdol ,Lobero®
S5OLYOMAL.  bem  bggdol by Tox3zgbs  ows3oL  3e3Mbgds  bgwol
M6096&5300UL 5§ymdol dgboml bubol (bob. 1.7).

Go Home Home
Save View
Lock to Selection

Set Current View as Home ":"’-Q‘ o
s - O | 0" )
tt ’
et Front to View \\/
Reset Front g
v Show Compass

[x]
Orient to View »
Orient to a Dicection v @
Orient to a Plane...

®

Help...

Options... —

bsb. 1.7. dst3xz3965 @oms 3ol sf3s3:9698000 bogds baogdol 3796y
3059960000 350309H(9980b 35002056985

Options bar (356G599¢5G0s 3569¢70)

356589 39bgwo — dogrosb 8603369crm3s60 30mb39JuEM-58030L9dgo
5695,  MHMIgoEg 3393900  SbmME09wgdl  Mmd0gJGHMb  FMFomdol  M™U.
392505, MHMEILS3 0Ygbgdm dMAsbgdsly Wall (39009w0), 356539GMmms 3569ty
Lods®enol, 30ddol, 39FM0oL s X sF3d0 dggMmgdol 3603369 Mmdgd0 s0LsHGds (Bob. 1.8).

118



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

0590653 30, 09 19396 5bMEHsE0sL 5M3Lgdm, 35MTgEHOMS 3569eBg Jobo Tgloderm

30ymd900 45dmRbgds.
Aschitecture  Structure  Systems  Insert  Anncate  Massing &Site  Collaborate  View  Manage  Modify |PlaceWall (=~
[N % X Cope - Q] Je DL D/ s & - Posee-
Modty [TH] ] '-’7‘ o b o yol # L 6ol T B>
. T B Bl - ”‘s "‘ ) O il ’! X = f S‘ %
Select | Properties  Chpboard Geometry Modify Vew | Draw -
Modify | Place Wall Level: Levell - Height v Uncont »  20° 0° Location Line: Wall Centerfine v 7!Chain Offset 0° 0" Radius: 1

bsb. 1.8. 3565099025 356960 35(509HPIS 306053060 0993565L 9DMH639¢yRl Tgehgeaemo
8099303 56 863ds6980b50730l

998mg9690vo oG Msdmes:
1. Ibxeiimc Banpesanpn, ®un Pupn, Damu Kpurep "Odwumuanpusiii yue6HsIN Kypc " -Be6-caitt

N30aTEJIbCTBA : WWW.JIMK. |zg]1.

Berynmiienue B RevitArchitecture m o3HakomJieHue ¢

uHTepPeiicom

I'mopru llenresauna, /Iuana Acarnanmn
Pesrome
JlanHas paboTa  SBISETCS O3HAKOMJIEHHMEM  KOMIIBIOTEPHON MpPOTrpaMMbl OCHOB
uHpopmanmoHHoro wmoaenupoBanuss  (BIM) u mapamerpbl MOAENMpOBaHMS 3aHUIN
RevitArchitecture. Bot yxe 40 net sTa mporpaMma yCHEIIHO HCIOJIb3yeTCSI B OCHOBHOM
apXUTEKTYpHbIMU U cTpoutTenbHbIMM ¢upMamu. Ilepexox Ha (BIM), 310 He cmeHa
IPOrPaMMHOT0  OOECIEYeHHs, 5TO OCHOBAHHWE HOBOW TEXHOJIOTUM MPOEKTUPOBAHMS,

TpeOyrolIee MepeesIKU CI0KUBIIUXCS TPOU3BOACTBEHHBIX OTHOIICHUM.

INTRODUCTION IN RevitArchitecture AND USER INTERFACE
Giorgi Shengelia, Liana Asatiani
Abstract
In the presented paper is considered an introductory in RevitArchitecture Computer
Information Basics (BIM) and Building Modeling Options. This program has been used
successfully for 40 years mainly by architectural and construction companies. The transition to
(BIM) does not mean a change in software, but rather a foundation of new technologies in

design that require a change in existing production relationships.
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Modern Advantages of Human Resource

Management System

Ana Tsulaia, Levan Mikava, Aleksandre Kankadze
Abstract
In modern business, the involvement of a Human Resource manager is important, because
human resources create the future strategy of the company and implement it. Often business
owners have a misconception about the functions of HR and consider a team that is limited to
the personal files of employees only. And today, for any business, HR managers perform many
more important functions. With the involvement of an HR manager, it is possible to manage
and develop the skills of employees and many other ways that HR can be used for the growth

and development of the company.

CoBpeMeHHBIE IPEUMYIIIECTBA CUCTEMbI YIIPABJICHUS

YeJIOBEYeCKUMH pecypcaMu

Anna Iynas, Jleean Mukapa, Asnexcanap Kankaase
Pe3rome
B coBpemeHHOM Oun3Hece BaKHYIO 3HAUMMOCTh 3aHHMMaeT ydactue HR menemxepos,
TaKk Kak KaJpbl CO3JAIOT W PEalu3ylOT CTpaTeeruro OyAaymiero Ajis KommaHud. Yacto y
BJIQJIeTIbIIEB OM3HECAa €CTh HEMpaBWIbHOE TMPEACTaBICHHE MO TOBOAY (PYHKIIHIA HR
MEHE/DKEPOB M CYUTAIOT YTO 3TH KOMaH Ibl OTPaHUYCHBI BCETO JIUIIH BEICHUEM ITePCOHATBHBIX
nen corpynuukoB. Ceromaas s moooro 6usneca HR menemkeps! ucnomHsaroT 60s1ee BaxkKHbIS
(GYHKINH, UX Y4aCTUEM BO3MOXKHO MIPABUTH U PAa3BUTh HABBIKM COTPYAHHUKOB, TaK KaK B I[EJIOM

9TO CIYXXUT pa3BUTUIO KOMITAHWH.
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A new device for drying the Caucasian Rhododendron

Sopio Buchukuri-Sologhashvili

Abstract
The issue of the production of products of wide demand both domestically and abroad

from the Caucasus Rhododendron was considered. It is shown that the method of natural drying
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currently used in the process of processing the Rhododendron of the Caucasus is inefficient and
Is associated with significant labor costs and production area. It has been substantiated that for
drying Rhododendron highly effective methods can be used, such as drying using infrared
radiation and drying in a fluidized bed of raw materials, which provide the intensification of
the process, reducing its duration and improving the quality of the final product. A schematic
diagram of a new device for drying the Caucasian Rhododendron is presented, which
implements the combined method of drying in a fluidized bed of raw materials while using

infrared rays.

Hosoe ycTpoiicTtBo 1uis cymiku Pogoaenapona Kapkasckoro

Co¢uo bByuykypu-Cosnoramsuin
Pe3rome

PaccmoTtpen Bompoc npou3BOACTBa UMEIOLIETO MHUPOKHUM CIIPOC KaK BHYTPU CTPaHbI,
TaK u 3a pyoexom npoaykiuu u3 Ponogenapona Kaskasckoro. [lokazano, 4To UCIONIb3yeMbIid
B Hacrosimee Bpems B Ipoiecce mnepepabotku Pomonenapona KaBka3zckoro wmeron
€CTECTBEHHOM CYIIKH sIBIsieTCs Hed((HEKTUBHBIM U CBSI3aH CO 3HAYUTEIBHBIMH 3aTpaTaMu Ha
TPYAOBBIE pPECYpPChl U TPOU3BOACTBEHHYIO IUIomaab. OOOCHOBaHO, YTO MJIs CYIIKH
POI[OZ[GH)IPOH& MOTr'yT OBITh UCIIOJIb30BAHBI TAKHE BBICOKOB(i)(l)eKTI/IBHBIC MCTOABI, KaK CylIKa C
UCIIONIb30BaHNEM WH(PAKPACHOTO M3IYYEHUS M CYIIKA B KHUIIALIEM CIOE€ CBHIPbs, KOTOpHIE
o0OecreunBarOT WMHTEHCHU(UKALMIO TPOIecca, YMEHBIICHHE €ro MpOJODKUTEIILHOCTH |
MHOBEIIIEHUE KadyeCcTBa KOHEYHOU MMPOAYKIUH. HpCI[CTaBJ'ICHa IMPpUHIUITHAIbHad CXE€Ma HOBOI'O
ycTpoiictBa g cymkd Poponmennpona  KaBkasckoro, B KOTOPOM — pealiu30BaH
KOMOMHHPOBAHHBIA METOJA CYIIKM B KHUISIIEM CIO€ ChIpbS TPH OJHOBPEMEHHOM

UCIIOJIb30BaHUH UH(PAKPACHBIX JTydeH.
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I'naBHBIA NPOrHO3 Pa3BUTUA TPYAOBBIX PECYPCOB B MHpe
Tamap Kunanze, Us XapTumsBuin
Pe3rome
B cratbe AHAIIM3UPYIOTCA TCKYIIUC TCHACHIIMKY COBPEMCHHOI'O PhIHKa Tpyda U Jar0TCA
BEPOSTHBIC HAIPABICHHS, XapakTepusywoomme Oynymme pbslHKA Tpyna. Cpeam 3THX
HalpaBJICHUH - aKTUBU3AIM MOOUIIBHOCTH paboueil crilbl, BKIIIOYas paciiupenue reorpaduu
He TosibkO B CeBepHOl AMepuke U EBporne, HO U B psAlie a3MaTCKUX CTpaH; BbICOKUI ypOBEHb
663pa6OTI/IHH cpeau MOJIOACIHKH, KoMmnanun neltarorcs [MPpUBJICYDb YHHUKAJIBHBIC BO3MOKHOCTHU
U BBICOKOKBAIM()MIIMPOBAHHBIX JroAck; KommanusmM, paboTaromuM Ha pBIHKE Tpyaa
OyIyliero, BEPOSITHO, MOTPEOyeTCs MEPECMOTPETh CHCTEMbl YIPABICHUS YEIOBEYECCKUMHU

pecypcaMu: B IIOJIb3Yy I'YMAHU3AllUW U UHANBUAYAJIIU3allUN TPpYyJda.

The main forecast for the development of labor

resources in the world
Tamar Kiladze, la Khartishvili
Abstract
In the article are analyzes the current trends in the modern labor market and gives the
probable directions that characterizes the future labor markets. Among these areas was the
activation of labor mobility, including the expansion of geography not only in North America
and Europe, but also in a number of Asian countries; High levels of youth unemployment;
Companies struggle to attract unique opportunities and highly competent people; Companies
operating in the future labor market are likely to need to overhaul human resource management

systems: in favor of labor humanization and individualization.
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Georgian industry development opportunities

Megi iakobashvili
Abstract

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

and its enforcement.

Bo3moxkuocTn pa3Butus I'py3MHCKON NPOMBINIJIEHHOCTH

SAxodoamBuan Meru
Pe3rome

OxoHoMEKa ['pysum ¢ MOMeHTa OOpeTeHHS He3aBUCHMOCTU PasBHBAJIACh TXKeEJO,
4TO CJieslaio ee OJHOI M3 pasBHBAlOIUXCA cTpaH. [lofcynTaHO, YTO CTpaHBI, KOTOpHIE
cocrasnaoT BBII vHa nymry Hacenenus meHee mecaru Teicad gosurapoB CIIA, orHOocaTcs k
GeHEHIINM CTpaHaM, HO B Hallleil cTpaHe 5Ta Uudpa He IPeBhIIIAeT U II0JIOBUHBI 3TOTO
nokasaresia. [loaToMy Ha IOBeCcTKe JHA CTOUT YCKOPEHHOe Pa3BUTHE DKOHOMUKH, YTO, B
CBOIO Ouepejib, HEMBICJIUMO Oe3 BOCCTAaHOBIEHHA M Pa3BUTHA OTpaciau. B aToit crarbe
06CY>X/IAIOTCA BO3MOXXHOCTH YCKOPeHHUA Pa3BUTHA OTPACTH M CIIOCOOBI €T0 JOCTIDKeHH.
Y0681 0OecreynTs OBICTPOE pasBUTHE IIPOMBIIIIEHHOCTH, HEOOXOJUMO: CIIOCOOCTBOBATH
Pa3BUTHIO PBIHOYHOW WHQPACTPYKTYphl, CHU3UTH HAJIOTOBOe OpeMs, 00eCcIednuTh
CTaOWJIBHBIM OOMeHHBIM KypC M JIHMOepaspHyI0 KpPeJAUTHYIO IIOJUTHKY, OOeCIIeuuTh

SKOHOMHNYECKOE 3aKOHOOATE/IbCTBO XU €I0 UCIIOTHEHHE.
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A0 HACTOALIECIO BPEMECHU U NIEPCIHECKTUBDLI €1'0 Pa3BUTHSA

Hs I'ogepa3uimBmiiu
Pe3rome

Pa3BuTHe mpOMBINUIEHHOTO MpOM3BOJCTBa ['py3unm mmeer OOJIbIIOE 3HAYEHUE IS
SKOHOMHUYECKOTO Pa3BUTHS CTpaHbl.. JKOHOMHKA - YaCcTh MOBCEIHEBHOW >KM3HHM YEJIOBEKA,
Ka)X/IbIii U3 HAC KUBET B SKOHOMUYECKOW CpeJie U BHOCUT CBOM BKJIAJl B €€ pa3BuTuE. B cBsI3u
C U3MEHEHUSIMU B YKOHOMHYECKON CUCTEME HAOIIOAACTCS PEKOPIHBIN CIaj] TPOMBIIUICHHOTO
MPOM3BOJCTBA. TpaHchopmalusl MPEANPHUATHH, pa3pbiB TPAJAWIIMOHHBIX CBSI3CH, JCPHUIUT
KpeauTa, HeIOCTaTOK KaruTajia JijIsl HOBbIX UHBECTULMH, [[0BbIIIEHNE YPOBHS 10X0/I0B U POCT
0e3paboTHIIBI - 3TO JIMITL HEKOTOPBIC M3 MPOOJIEM, KOTOPBIM TOCYIAPCTBO JIOHKHO YIIEISThH
Oospiie BHUMaHuA. OJHAKO CIEAyeT OTMETHTh, YTO AKOHOMHYECKas cutTyauus B [py3um

CCTOAHA 3HAUYUTCIIbHO JIYULIC, YEM B IPEAbIAYIIUEC I'OAbI. CJ'Ie,I[OBaTeJ'IBHO, IIOKa3aTCJIn OTPaCIIu

TAKXC JIy4IIc.

Industrial Development in Georgia from the 30s-60s of the XIX

Century to the Present and Prospects for Its Development

la Goderdzishvili
Abstract
The development of Georgia's industrial production is of great importance in the
economic development of the country. Economy is a part of human daily life, each of us lives
in an economic environment and contributes to its development. There is a record decline in
industrial production due to changes in the economic system, transformation of enterprises,
severing of traditional ties, credit deficit, Lack of capital to make new investments, low income
levels and rising unemployment this is a list of a number of problems that the state should pay
more attention to. However, it should be noted that the economic situation in Georgia today is

significantly better than in previous years. Hence the industry figures are also better.
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Features of marketing services in Georgia

Marine Lomidze, lulia Tedeevi
Abstract
Services not only in business, but also the whole country's success. That depends on the
service sector, is what the profit of a business. The services sector can influence the dynamics
of aggregate demand and economic growth. The services sector can influence the dynamics of
aggregate demand and economic growth completely. The service sector plays an important role
in economic growth, gquantitative and qualitative indicators of the optimal proportions

formation.

Oco0eHHOCTH MAapPKETHHIOBBIX ycJayr B I'py3un

Mapune Jlomuaze, Uwas TeneeBu

Pe3rome
VYciyru He ToJIbKO B OM3HECe, HO M YCIEX BCeW CTpaHbl. DTO 3aBUCHUT OT C(epbl YCIYT,
ABIIIETCS TO, 4TO NpUOBUIL OusHeca. CeKTOp YCIyr MOXET IMOBIUATh Ha JAWHAMUKY
COBOKYITHOT'O CIIPOCa ¥ 3KOHOMHYECKOT0 pocTa. CEKTOp YCIyT MOKET MOBIUATh HA JUHAMUKY
COBOKYITHOTI'O CIIPpOCa U 9KOHOMHUYCCKOI'O pOCTa MOJHOCTBIO. CCKTOp YCIYyr urpacTt BaXXHYIO
POJib B 9KOHOMHYECKOM  POCTEC, KOJIMYCCTBCHHBIX u KaA4eCTBEHHBIX ITOKa3aTejien

(GbopMHUPOBaHUS ONITUMAITEHON TTPOTIOPITUH.
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YPpoBeHb KU3HHM U cOLUAJIBbHBbIE IPo0JeMbl B I'py3un
Hyny AuyamBuin
Pe3rome
ypOBeHb KHU3HU ABJICTCA  MHOI'OMCPHBIM  ITOKAa3aTCJICM. Ero mosbmmenue
MOJIpa3yMeBacT POCT JOXOJOB HA IYyIIy HACEJICHUS, YMEHBIICHHE OCTHOCTH, YIIyYIICHUE
06pa3013aHI/1$[, 3APAaBOOXPAHCHHA U 9KOJIOTHYCCKOI'O ITOJIOKCHUA. IToBrilIEHNE YPOBHA XHU3HHU
B IICPBYHO O4EpCAb NJOCTUTACTCS POCTOM IIPOU3BOACTBA, HA KOTOpBIfI BIUAKOT TAKHUC CI)aKTOpLI
KaK: MaKpO3KOHOMHYCCKOC pPAaBHOBCCHUC, I/IH(l)JIHIII/Iﬂ, JIOJCKUE HOTpC6HOCTI/I A Te 0coObIe
CUTYyallMu: BOMHBI, SMUJEMHH, CTUXUNHbIE O€ICTBHS, KOTOpPbHIE BBI3bIBAIOT Oe3paboTully U
66,Z[HOCTB. IToBrilIEHHE YPOBHA JKHU3HHU JOJDKHO JOCTHUIAaTbCA TIOCPEACTBOM XOPOLIO
p8.3pa6OTaHHOI7I rocyaapCcTBoM COHH&HBHO-BKOHOMHHGCKOﬁ IIOJIMTHUKH, CO,I[eI‘/‘ICTBI/ISI

TPYAOYCTPOMCTBY U CO3/1aHUs pabOUUX MECT.

Level of Living and Social Problems in Georgia

Nunu Achuashvili
Abstract

Level of living is multidimensional index. Rising of that implies growth of incomes per
head of population, reduction of poverty, improving of education, healthcare and ecological
state. Rising of level of living first of all may be achieved by growth of production, which is
influenced by the factors such as macroeconomic balance, inflation, human necessities and the
special situations such as wars, epidemics, natural disasters, which cause unemployment and
poverty. Rising of level of living shall be achieved by the social-economical policy, developed

by the state properly as well as through employment contribution and creation of jobs.
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Co31aHne MHTEVIEKTYAJIbHOU TPAHCIIOPTHOM CHCTEMBbI C

HCHOJIB30BAHHEM HHOBAIIMOHHBIX MHKCHECPHBIX METO10B

Koncrantune MuepaumBuin, becuk Yuranse

Pe3rome

B cratbe moka3zaHbl BO3MOYKHOCTH 3HAUUTEIHHOT'O YMEHBIICHUS OTPHIIATEIBHBIX
HBHCHHﬁ, CONMYTCTBYOIIMUX PA3BUTHUIO aBTOMO6I/IJIBHOI‘O TPAHCIIOPTA IIYTEM IOBBIIMICHUA
IPOMYCKHOW CIIOCOOHOCTH TPAHCIOPTHOW HH(PACTPYKTYyphl M yIy4IIEHUS YIIPaBICHUS
TPAHCHOPTHBIMH TMOTOKaMHu. [l 3TOro HeoOXxoaumma pa3paboTKa CHCTEMBbI, B KOTOPOW
Cpe/CTBa CBSI3H, YIPABICHHS ¥ KOHTPOJISI BHEIPCHBI B TPAHCIIOPTHBIE CPEICTBA B OOBEKTHI
TPaHCHOPTHON HHPPACTPYKTYPHI, HOTydeHHE HH(POPMAITH TPOUCXOTUT B PEKUME PEATLHOTO
BpEMEHHU, a BeIpaboTaHHbIE 3()(hEeKTUBHBIEC PELICHUS JOCTYITHBI IS OTIEPATOPOB TPAHCIIOPTA U
BCEX YYAaCTHHMKOB JIBIDKEHHs. B craThe IMOKa3aH ONBIT MEPEAOBBIX CTPaH B CO3JAHUH U
UCTIOJIb30BAaHUU  HMHIMBHIYaJbHBIX  TPAHCIHOPTHBIX  CHCTEM,  IIOKa3aHa  TaKXke
11€JIECO00PA3HOCTh Pa3pabOTKH M BHEAPEHHs aHAIOTM4YHOU cuctembl B ['py3un. IlpuBenen

nepeyeHb HEOOXOAUMBIX MEPOIIPUATHH JUIsl OCYILECTBICHUS STOM 3a/1a4H.

CREATING AN INNOVATIVE SMART TRANSPORTATION SYSTEM
USING ENGINEERING METHODS
Konstantine Mchedlishvili, Besik Chitadze
Abstract

In the article is shown the possibility of reducing the adverse events associated with the
development of motor road transport by increasing the capabo;oty of transport infrastructure
and improving traffic flow management. For this, it is necessary to create and implement a
system where the means of communication, management and control are embedded in vehicles
and facilities of transport infrastructure. Information is received in real time and developed
effective solutions are available to all transport operators and traffic participants. The article
shows the experience of the world's leading countries in the development and implementation
of intelligent transport systems. The expediency of developing and introducing a similar system

in Georgia is also shown, the measures to be implemented are listed.
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ABTOMOOMJIN3AINSA U MCIIOJIH30BAHNE KOHIENIIUH

YMHOro ropoaa B I'py3uu

Koncrantune Muenumsuiau, Upakiaus [lano3umsuiun

Pesrome

Cratbst mocBsilieHa npoOseMaM, BBI3BAHHBIM PE3KUM  IOBBIIMIEHUEM YPOBHS
aBTOMOOMJIM3alMU B ropojaax I'py3uu 3a mocieqHue rofsl. YXy/uleHue O0e30IacHOCTH
JBUKEHUSI U DKOJOTMYECKON CHUTYyallMM, HEIOCTATOYHAs MPOIYCKHAsl CIIOCOOHOCTh YJIWYHO-
JIOPO’KHOM CETH, OTCTaBaHWE METOJOB M CPEACTB OPraHU3alUU JABWKEHHUS U TEXHUUYECKOMN
XapaKTepUCTUK aBTOMOOWJIBHOTO TIapka OT COBpEMEHHbIX TpeOoBaHuil. B cratbe
IpEe/CTaBIEHbI IPUMEPbI UCIOIb30BAHUS KOHIIETILIUU «YMHOTO TOPOJ1a» B FOPOAx MepeIoBbIX
EBpomnelickux ctpaH. Ilokazana He00X0AUMOCTh pa3pabOTKH U BHEAPEHUS 3TON KOHILENIUH B
roponax ['py3un, koTopas mOJpa3yMeBaeT BHECEHHWE COOTBETCTBYIOIIMX HW3MEHEHUH B
3aKOHOJIaTeNIbHONH M HOPMAaTUBHOW 0a3e, B MeTOJaX U TEXHUYECKUX CPEJICTBAX OpraHU3aIlluH

JIBIDKEHUS, B Pa3BUTUU TPAHCIIOPTHOW MHPPACTPYKTYPHI.

AUTOMOBILIZATION AND APPLICATION OF THE SMART
CITY CONCEPT OF IN GEORGIA
Konstantine Mchedlishvili, Irakli Panozishvili
Abstract

The article is dedicated to the problems caused by the sharp increase in the level of
automobilization in Georgian cities in recent years: the deterioration of traffic safety and the
ecological situation; Insufficient capacity of transport infrastructure; Trailing the technical
characteristics of the traffic organization and vehicle fleet to modern requirements. The article
presents examples of the use of the concept of "smart city" in the cities of advanced European
countries. It is necessary for the cities of Georgia to develop and implement this concept, which
implies the relevant changes. In the legislative and normative base, in the methods and technical

means of traffic organization, as well as in the development of transport infrastructure.

202



» BOBL3MOEHO 5 356J965008969demmds “ - Ne3 (49) 2020¥;.

533OMS BSYMMSMIdM©

1553936090 658MMBoL HgEsgd30sdo Fsmdmmagbol fglo

LodoMmmM39wml  $9d6039MHo  MbogamLOGHIGHOL  LoFGMmBL3MOEHM s 96796 dgbgdEMdOL

30390 GHIGOL  FMObosedo - “GOMBL3MOGH0 s 056565003096 98mds”  LsdgEboghm  BsdMMIol
§om3mpabs begds Jodomnm, 0bawolm® s Glme 9bgdbg, HMIwgdoz MBS 930594mBOgdEIL
399099 ImobmgbadL:

1. 6586mdo Mbs g mewal A4 mGmds@ol Jomswool 1,5 0b@ghzswom bsdgFw 390Dy ISO
LEobsMEHOL Immbmzgbol dobgzoom:
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3) JoOmME gbsbg Fgleregdyeo bsdHmIo Mbs s0figml Sylfaen — ol go@bo@m@ol IhogEom,

060bM s Hbre 9bgdbg Igltrvmergdwo BodHmdo 3o - Times New Roman dGog@oom;

©) 65360l @abbgmgds bs sofymlb Sylfaen go®bo@wcol Ihog@om (18B); s3¢™®ob Labgwo

@9 33560 - Sylfaen 20660 wGHOL IHoyEom (14B); obobgwgds MmGaboBoo0l, Losa gl ErEs

Lo dom, Mbs Jogmommlb gHRbowgddo - dhox@oom 12B; bsdthmdol Hgbomdg mbs dgbdmargl

396L030 IO0GEGH0m 12; 153356dMm Lo@Yyzgdo - IOHoyEGom 12; bsdMmdol Ggdu@o - 12; Glivyar 9bsby

dglermamgdyeo bsdhmdo - dMoxEGom 12; wodgMo@dme@mol Bsdmbsmzgowols d9dwgy 9eom30L

9039 0bawolme s ML 9bgdbg 999 a0 JoMOMYO0m: BoTHMTOL OLEbYGDds, 53EHMMOL

(533™M900L) LobgEo S A356M0. MBIl IMEWEMdS Ybs 0yml 5-15 BEG®OJmbo;

2. 658GMAo FoMImagbowo Mbs oyml 3md3sdd ol (CD-R) s gho gaHgddmsto Al
B6oG0b JorsebY (83580ME) ©BYFROWO;

3. B59OMAL 096 by ghmzm©l IMbs3gdgdo 93BHMMOL (53BMMYdOL) Fglobgd: Lsdgabog®m
bo®obbo, frwgds s 15658 dMds;

4. 376boerdo J3994bgds dbmemme Mg396%B0Mgdso bsdmmdgdo;

5. ©905d305 oL ©MFgOL gOHo FmMbosdo ghmo s 03039 53GHMMJdOL Boge TgLtrmEgdwEn
9657893 gb Lodo LGsGHO0oL A50Mmd399bgdsL;

6. 6596HMA0L 339MJOOL MHomEIbMds F60LOBPZMYdS 5-sb 30 339MmA©Y);

7. 53¢™60 35Bv9blL 5390L 65dGMTOL F0bssMLLS s BomOlbDY; 0093IdS 53EMMMS bR OM.
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K CBEJAEHHUIO ABTOPOB

HOpﬂ)IOK npeacraBjJCeHus B peAaKIIHI0 HAYYHbIX paﬁoT

B xypaan “TpaHcriopT u MalIMHOCTPOEHWE” TPAHCIOPTHOTO W MAIIMHOCTPOUTEIHHOTO
¢axymnpTera ['py3MHCKOTO TEXHHYECKOTO YHHBEPCHTETAa HAy4HbIE paOOTHI IPEICTABIAIOTCS HA
TPY3HUHCKOM, aHTJTMHCKOM M PYCCKOM SI3bIKaX C COOJIIOACHUEM CIEAYIOMINX TPeOOBAHMIA:

1. PaGora nomkHa ObITH BhINIOJHEHA HAa Oymare popmatom A4 c unTepBasioM 1,5 Ha me4aTHOM
JICTE coriacHo TpeboBanusMm cranaapra 1SO:

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

(bopMyIT; BO3MOXHO HCITOJB30BaHue mporpamMmer Microsoft Excel.

0) pasmepsl nonsg pabouero nucra: BepxHee — 35 MM, HWKHee — 25 MM, neBoe — 25

MM, IpaBoe — 25 MM.

B) BBINOJIHEHHAS HA IPY3UHCKOM S3bIKY PaOOThI JOJDKHA ObITh HabOpana mpudrom Sylfaen,

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

') Ha3BaHUE PabOTHI IOJDKHO ObITh HaOpaHo mpudrom LSylfaen (14B); ums u hamuius aBropa

— mpudrom Sylfaen (13B); Ha3BaHue opraHu3allvy, Te BHIIOIHEHA pab0Ta, yKa3bIBACTCS B

ckoOkax — mpudrom 13B; pestome pabOTHI BBINMONHSAETCS KYpPCUBHBIM mpudToM 12;

KIIIOUEBbIC cTIOBa — MIPUPTOM 12; TeKcT paboThl — MPUQPTOM 12; BBINOIHEHHASI HA PyCCKOM

S3bIKy pabota — mpudrom 12; mocie nuTepaTyphl IpHIaraeTcs pe3roMe Ha aHTJIHHCKOM U

PYCCKOM SI3BIKaX CO CIIEAYIOIIMM yKa3aHHEM: Ha3BaHHE paboTbl, WM W (paMuins aBTopa

(aBTopoB). OOBEM pe3roMe He JOJDKEeH MpeBhlaTh S5-15 cTpok;

2. PaOota pomkHa ObITh mpejacTaBicHa Ha kommnakT-mucke (CD-R) wu B omgHOM 3K3eMIuIsape
(pa36opuuBo) HaneuaTaHHOW Ha Oymare Gopmara Ad;

3. K pabote npuiararorcs 1aHHbIe 00 aBTOpe (aBTOpax): Hay4dHas CTEIEHb, 3BaHHE U JIOJIKHOCTH;

4. B xxypHae IIy0INKyIOTCA TOJIBKO PelleH3upyeMble paboTsl;

5. Pepakuus cornacuTcs Hame4yaraTh B OJJHOM XXypHaie He 0Oosee TpEX cTaThbell BBITOTHEHHBIX
OJTHUM U TEM K€ aBTOPOM;

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

7. ABTOp HECET OTBETCTBEHHOCTH 32 COJIEpKaHUE U KauecTBO paboThl; IleuaraeTcs Ha aBTOpCKUi

CUCT.
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FOR AUTHIORS

procedure for submission of scientific papers in journal

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

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

a) The paper must be prepared in Microsoft Word with using of redactor for the tables

and formulae; is possible to use the program Microsoft Excel.

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

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

Russian papers — in Times New Roman.

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

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

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

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

paper, name and surname of author (authors). The abstract should not exceed 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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