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IIpoMBbIIVICHHBIA ABTOMATHU3UPOBAHHBIA MeXaHU3M

Jxkymoep Ynamcamsuian, Hua Hatonnansze, Anexkcanape KaBenamsuom,
Mypman Xauyuiase

Pe3rome
B cratbe paccMaTpuBacTCA pO60TOT€XHH‘I€CKHI>i KOMIIJIICKC, KOTOpBIfI OTHOCHUTCA K
001acTH pOOOTOTEXHUKH M MOXKET HAWTH IIMPOKOE NMPUMEHEHHE B Pa3IMYHBIX OOJIACTSIX
MaHII/IHOCTpOGHI/IH n HpOMI)IHIJICHHOCTI/I. EFO HNCITIOJIB30BAHUC YMCHI)IHaeT HpOI/I3BOILCTBCHHI)Ie
jiomrazau, MOBbIMIACT Ka4€CTBO aBTOMATHU3AallUH, ITOBBIIIACT IIPOU3BOAUTCIIBHOCTD, IIOCKOJIBKY
BCC A€TaJ I KOMIIJIICKCA pa6OTaIOT B eI[PIHofI CHUCTCMC YIIPABJICHUS, CHHUXKAA BEPOATHOCTD C60€B,
IIOBBIIIIAA KaA4dCCTBO HpOI[}/KIII/II/I U CHHIKasa SanaTI)I. KpOMe TOro, O4YCHb JICTKO

OTPEMOHTHUPOBATH U YKOMILICKTOBATL JACTAIM KOMIIJICKCA.

Industrial automated mechanism

Jumber Uplisashvili, Nia Natbiladze, Alegsandre Kavelashvili,
Murman Khachidze
Abstract
The article discusses the robotic complex, which relates to the field of robotics and can
be widely used in various fields of engineering and industry. Its use reduces production areas,
improves the quality of automation, and improves productivity, since all parts of the complex
work in a single control system, reducing the likelihood of failures, improving product quality

and reducing costs. In addition, it is very easy to repair and equip the details of the complex.
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ABIIIETCS. OCHOBHOW TpOOJIEeMOl B COBPEMEHHBIX MEXaHHM3Max MalluH. MexaHu3m
TEOMETPHUECKUX MPeoOpa3oBaHUi, OOCYX ITaeMbI B ITOW CTaThe, OTHOCUTCSA K OTPAcId U
MOJKET OBITh WCIOJIB30BaH JUIS CKJIAJBIBAHUS PA3IMYHBIX JIUCTOB. YTIOMSHYTHI MEXaHH3M,
KOTOPBI YIPOLIAET CIOXKHOCTh pPabouyMX MEXaHW3MOB aBTOMATOB, IUIABHO BBIMOJHSET

orepaiuy B Hy)KHOH 00J1acTu.

Sheet materials Folding device

Jumber Uplisashvili, Nia Natbiladze, Murman Khachidze,
Alegsandre Kavelashvili
Abstract
The article discusses a device that generally provides synchronous rotational motion of
leading and throttle rings and performs shear bending operation with a high degree of precision,
eliminating the possibility of sheet stoppage and damage, which is a major problem in modern
cars. The mechanism of geometrical transformations discussed in this article belongs to the
industry and can be used for folding various sheets. The said mechanism, which simplifies the
complexity of the working mechanisms of automated machines, performs operations in the

desired field smoothly.
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Oo0s13aTe/IbHBIN EPUOINYECKUIT ABTOMATH3MPOBAHHBIN
TeXHUYECKHUH OCMOTP TPAHCIOPTHBIX CPEACTB

U KOPPYNIHOHHBIE pucku B ['py3un

JaBuag MecxumBuIn

Pe3rome

[lepBeiif sTanm  pe@opMbl  0053aTEIBHOTO TMEPUOJAUYECKOTO TEXHHUYECKOIO
ocmotpa (IITO) Berynun B cuny 1 siuBaps 2018 roma, u ero OCHOBHOM LIENBIO OBLIO
COKpalI€HUE KOJIMYECTBA BbI3BAHHBIX HEUCIPABHOCTSMU JTOPOKHO-TPAHCIOPTHBIX
npoucHiecTBuil 1 BBIOpocoB B atMocdepy. Obs3atenbubiit IITO nns Bcex xaTeropwuii
TPAHCIIOPTHBIX CpencTB nercTByeT ¢ 1 sauBaps 2019 roma. Kpome BBIIIEOTMEUEHHOTO
ocHoBoU i pedopmbl cramu: qupektuna 2009/40 / EU EBpomneiickoro napiameHTa u
Cosera ot 6 mas 2009 roga, nupektuBa EBpomnerickoro napiamenTta u Cosera oT 3
anpenst 2014 roga o Cornamenun 06 accoumanuu mMexnay ['pysueit u EBponeiickum
cotozoM 2014/45 / EU.. C 1 suBaps 2020 r. cOIacHO TEXHUYECKOrO perjaMeHTa
(ITocranonenus IlpaButensctBa N510) BXOIUT B CUITY YKECTOYEHHBIN B OTHOLIEHUHU
aBToTpaHcnopTHeix cpenctB (ATC) TpeboBaHuii, Takux Kak: OOOpyJOBaHUE
aBTOTPAHCIOPTHBIX CPEJICTB  KAaTallM3aTOpPaMH, KOHTPOJb BBIXJIOMHBIX Ta30B
perynupoBaHueM JsiMO/1a koddduiinenHTa, 3arnpeneHne peryIupoBKH aBTOMOOMIIEH ¢
IpaBbIM PYJIEM yIJIa HaKJIOHA (papbl cTukepaMHu U T.1.. Ha 3ToM oHe 0cOOEHHO BayKHO
Oo0CyIUTh CYIIECTBYIOIIME MpOOJeMbl M HAWTH NOyTH HX pemeHus. B crarbe
paccmaTrpuBaeTcs 00s3aTeNbHbIN MIEPUOJANYECKUN  TEXHUYECKUM OCMOTp
aBTOTPAaHCHOPTHBI3 cpeactB B ['py3un. Ocoboe BHUMaHHE YAETSIETCA OICHKE
3 PEKTUBHOCTHU TEKYIIEH AIMEKTPOHHOMN MPOrpaMMBbl U aHAIM3a MPOOIJIeM, CBSI3aHHBIX C
nporpaMMmoii. PaccMarpuBaroTcst pa3nuyHble MOJIXOJbI K MPOBEPKE U OLIEHWBAIOTCS
KOpPYIIMOHHBIE pUCKU. B craTthe naercs perieHue mpoOieMbl, B OCHOBE KOTOPOU
JSKUT pa3paboTKa SIEKTPOHHOW NpPOrpaMMbl M CO3JaHUE HaJJIeKallell CUCTEMBbI

MOHHTOpPUHTIA.
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SOFTWARE OF MANDATORY PERIODIC TECHNICAL INSPECTION
OF VEHICLES AND CORRUPTION RISKS IN GEORGIA
David Meskhishvili
Abstract

The first stage of the reform of the mandatory periodic technical inspection came
into force on January 1, 2018, and its main goal was to reduce the number of road traffic
crashes caused by malfunctions and exhaust gases emissions. The mandatory periodic
technical inspection for all categories of vehicles is valid from January 1, 2019. In
addition to the above, the basis for reform were: Directive 2009/40 / EU of the European
Parliament and of the Council of May 6, 2009, directive of the European Parliament and
of the Council of April 3, 2014 on the Association Agreement between Georgia and the
European Union 2014/45 / EU .. C On January 1, 2020, according to the technical
regulation (Government Decision N510), the requirements toughened up in relation to
motor vehicles (ATE) come into force, such as: equipment of vehicles with catalysts,
control of exhaust gases by regulation of the lambda coefficient, prohibition of adjusting
cars with right-hand drive headlights by stickers, etc. Against this background, it is
especially important to discuss existing problems and find ways to solve them. The
article discusses the mandatory periodic technical inspection of vehicles in Georgia.
Particular attention is paid to assessing the effectiveness of the current electronic
program and analysis of problems associated with the program. Various approaches to
verification are examined and corruption risks are evaluated. The article provides a
solution to the problem, which is based on the development of an electronic program

and the creation of an appropriate monitoring system.

35



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

M3 629.113

99B395EH 300l 306HMBJOO0 S 53EHMAMIOEOL

9BIJOTOMDS
53000 3MH0EMH5d30¢0, BBt EOsL5F0dY, 3555 IMSIZ30¢0
(Lago®nzggmml BHgdbozmmo Mbogg®lo@gdo, 3. 3MLEgsL J. Ne77, 0175,
03000, LgoMmzgerm)

M9BoMdg: bhsBosdo gsbbocreemos 53¢920mB80¢mol 9R99DIG@Bs s dsbiby dmddgcoo
J%335¢0H03602560  RoHH2980,  HGYrsgsb  gsdeaymnoeos  9dbderrsdsgool
30(58980: bsg bsea, bsd®36b3crH, (8560 bs30Ie-997603960.
9000535 09879¢m05  Ggoom@©03s,  Hdgeros  0035¢70bpobgdl 30063099 ¢1¢0
@sbsbargdryemo 399649H0bsz0L B3¢0 99b3cr15Hs00l 306289800 T9lifszcobs
@5  bhoholhozesmo  dsbserolb  ©sd290539806 999850 (HO309H0 039025029000
doagemols  G9fdbsl. 50 «93565l369¢70b  dobgwz000  bogds 939 Idogrgbol
IRATA00L  J9z5b985 ©s d90ga900b Bobywz000 Bempgdeicro  ©sbsbengdryero
32969Hobsomz0l 9crdmsz0 dgdsggbermdols G9hBg3s. bhsosdo gsbber@zogamgdeicmos
J90000535Y98:9¢v0  Jgoocao 0L 302636099090 Ggserobsgos g oBogrobolb
330389b980L  bsOsk3GoyHr  Jbgerol  dsgscromby.  bhsolhozoamo  dsbsgrols
©309953960b 90098 38902905 356969898l deadols dsbdogrol  gsbspocrgdol
30U 595 s PomIggbocmos 69302096330980 9RIHHCIO B0l 3sbs b s .
1533960m  LoBYzgdo:  9B9IBHIOMDs,  9JL3WYSESEO0L  30OMDYB0,  MYJMOOYO
dm90, LHFsOIOYE M Jugeo.

dglisgsemo
99393AMOMBS  560L  93GHMIMO0OL M30L9ds  FobsbMOE0gWML  osBo30L
36MHM39L0 OMMWSE, FoVIWbIMOLLOSBI s MBsROMbM, Mg Fgodwgds d3069
953M05MM0 @5 IOMI0N0 BbIbIOXGO0m. 080 [FoMTmoygbl LoEEMIBLEMEME M
15399500l Fgx3sLgdolL  3033gJlvE  3o6TYGHEOL, MMIJOE  OTMIOWIOIE0S
96535 RoJBHMODY: gomol FbE0g, LEEGMIBLEMOEGM L8 gdol JMbLEGM300l

36



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

UMYl S ol gLodsdoLMdIBY gJu3YSESE00L 30MMBdJOIMD, IgmEg dbGO] -
39005H03900L M62560H53059. b90mm 5060366 RGIONG)
3oLom3z5olobgdgeros 9909204: abmyEoml 15533 MAMmdo™ 39631
4m39fiom®mo©  99s3gds 90 b  93¢™Imdoo  (2ob30msMgder  J3994bgddo

bmM 309 ©9ds d3z9wgdwo 3H9dbozol 9dudemsEoE00sb dmblibs), beaenm Logbom
0b6gx3m5LGHOMIBHOOL 256300050905 Tglsdsdobo (gddgdom 396 bgds (50bodbmeo

36OMm39L0  AobLH3IMMGO0m  LogMABbMdOs BodoMmgzgwmbs @y b3y 296300569050
9394690380). ©sLEbYEgdME0 s dogero Moo Lbgs JobyHBgdOL odm drmem (iemgddo
96003b69emgbse 99930605 93¢H™IMdowol  9x39dGHMOMdOL  dmgwo Moo

956396900 gd0. sdoBH™md  ygzgws bsddmdo, MmIgwos 9dm3bgds  @iLabggde
3623 gdols, 59(30€90JIO S 5JGH¥IILMEINS.

do®omso bsfjoero
MmamO3 503603600, 93¢H™IMdowol  9x39dGHOMdsDg dmddggdol IMs35w0
39dBHMM0, OMIGEms JmMob by3dsm 3608369 m35605 9dudeIsGSEO0L 30MMdYdO.
506036l 25653060HMdJOL 0, MMI 533MIMOdOE0 Fgdomdl 5Esdosbols dmdozo
©90mddggdom, bmwm gl LobEgds ,930560 - 93EHMIMdOO” BMbJ30MmboMdL
335 2o6Mgdm 3060HMdYdTo (0b. bob. 1).

LagTom Lagabl- sdmbimyfrmen- frgoboBogomee-
Jofmdndo 3mfadym Jerododimfo &ndbozmto
Jofmdndo JoMHmd)do 30fmdndo
¥ h 4 h 4 h 2
¥
53HMimdorro e asdosbo

bsb. 1. ,,500500560 - 53¢9880¢m0 “ bolihgdobs s gbdereysdsaool 3okhmBgdol gemgdybdgdol
9OD0YHIOS03009879¢m98S
000MgMo  Fo0HdMm©agb0owo  Bogduds@ogom  306MHMds  Q9B30MHMBYdMOs

965350 BoJGHMMH0m:
- LogBotm: 50 IEYOIMYIMOOL  B0gxko,  BoaBom  Loxs®ol G030 s

37



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

900 M35M9Md, IMIMIMIOL MOR60DE0Y;

- LSGHMBLEMOEGM:  B30Mmol Lobg, gosHBoE30L dsbdowro s IMEFMWMY,
3306000060630l )Ms653MMBS, OEZ0M35-2563300:30L 3OM39L0;

- 5¢9mbggMHI-300do@EMo 3060HMdYd0: Bmdogmo, 3030 s 3bgeo 3eods@ol
BMbgdo;

- m63560B30Mw-3H996039600 306HMdYd0: gJu3YSES300L Mgsg0do (Lsdwgowom
Derom®o s OO o6Md9gb0), 39ddmalabwMmgds, 99bsbgzol 3oMmmdgdo.

00mMGMNwo  Hgdmm  Bsdmmzmomo  943beErgs@sEgool  d3oMmds s  dolbo
3obLYBOZOgMOo  BoJBHMOMgd0  sbgbab 293w gbsl  s3GHMIMmBdool  bgssbbgs
BogdudEmoBdoE3om  ™M30U9090bg O, 3bsOs,  FmdMsgo  JgBogbermdols
9BIIHOODDY.

by O™, 93GHMIMBOEOL  9BYIBHMOMIS  doosh 0936, o LEBO3MYdIo
3390905 356599BHMBYs IM30©IOIE0. sdoBH™I, 3boos, BT FJgmdwgdgEos
g439ws  Bgdmo  ©iLvbggdwo  BsdGHMOOL  Qom35¢olobgdom  53¢MIMdowols
©330M99dBHgds s d94dbs. 58539 OHMU, AoLmM35oL0bgdgEos, MM doeosh dg3to
boog  933HMAMIOWOL  9x89dGHIOMDIYBY  MODOYODLobssVTIAM  493egbsL
sbgbl. B39bol sBOOm, MRGM JoBsbTgHmbowos 989JBHIMOMdOL AsbMHOL dobboom
9m35bobmm  sOLYdMWO  FMO35¢MOEbM360  Bso3EMIMBOEM-LOEG®MIBLEMOEHM
153995909000 36309 Mo 9L MOGIE00L  306HMBYBOL  omzswolfjobgdom
9d6530 8995003960 Md900L J9x35L905 @S JgMBg3s.

5939 ©93d9bm, ®mI bgdoLbdogMo dJggysbs (g dobo MHMIgEodg Gs0mbo)
399066935 1o9JL3MSBESEOM 3060HMBYOOL FM35¢RBINOM369d0m. sToGHMA STM3EsbOoL
Domdmpqbowo  Hobooadom  25sfiY39GHolom30L 930 gds©  d0y35Rbos
A0309600 9Ju3YSGHSE00L 306MHMBYIBOOL MYMMOwo dmEgwol 89ddbs, Gmdgwdos
wBbs  50LObML  1y330g30  Bsombol Bgdmom  ILLbggdIMWo 9L MsEHOEOOL
3060900: BogHom, BsBMIBLEMOEBHM O MEMRYIBODsFOIM-3)Ib03ME0. ILIBYW GO
909 do 458560 303900L JoBbo 5BHIMBGBIOHY-300085EHwMHO 30MMdJdOL T9g3565 56
9093958605  LsFoOM, 3065006 Los3EBHMIMdOWM  BHEBLIMOEGHOL  3MMYJEHYdS-

38



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

Doe0mgds  bm®309wgds doMOMIEI© HBMT0gMo  306MHMBGOOL  FgLodsdolo
d90pamddo bgds dmEon0300M9gds Immbmgbols gsmazsobfjobgdom 3ogo 6 gbgwro
3@03530b Dmbgdolimgol.

306500096 3500905303900  »35¢LsBOOLom  sTmsbs  Fsobiz  MBgds
9653536003 9M0)30560, 0BsbdghHimbowos GHodomemo 9L msdogool 306HMdIdOL
0900 dmgeol 994dbolsls 459m30ygbmm 350935303500 39600 3bMdowo
©M3d0b0M9d0l 360b63030. 53 3956513690l sOGLO dEYMTsMYMBL 3O MEgLBY ImJdgo
96535M0EbM3Z560 BoJBHMMJO0ID 63560, 9.0. MI0boMYdgEOl STMMBY35T0.
0530000350  (3b50s, MMd oL Mbs 3Jmbgl ULbgs dmddg  BodBHMEMGOMb
39050900  30M5GHILMBS.33€0g308 53 Fgom©OlL  AsdMmYgbgdolsls bz
36039003900l Jobgz00 30 bgds d9BMM3900L Hgligds.

9m35b@0bmm  fomdmagbowo 8gomozol  3mb3MgGHoBszos . dowoliols
53331930l LsdsMIOMEBHM Jugerols Jogoomby. doger Abmgeromdo (s Ms 0dds
b, B396L gogoesddoa) GHadbogzol MBsmerglo ™obsdg®mmgg dowfgzgdom
50 FMOZ00 LHYEGOMWO BsGMIBL3MOEBHM 153w dId0L FMdMMOdOL Lod oM
LoBdog 15...20 38/L07-0b Os35BMBT0 (3030L LosmMYddo MBOM bs3egdo3) 0TYMRGds.
500l 9909290 3930LM535@  (3bs0s, MMI F9930MGOIE0s Fo0  9BGIEGHIOMS.
506036 dm3zwgbsdo Msgme BsbL 9JudevysdoEool 30MHMBYBOL 453wgbs, HrMdEol
69350 EbM3zs60 399G MOHGO06 bogognodm 3oMIOMEHO0BOMYOMEO
53¢MdM19d0LIMZ0L MI0b0MYOMWsE Fgodwgds Bs0MZoEMl 25BgMH9d9gL FmMol
9s6dogo. LmMgo gl 39653690 SHBIBL o3 9bsls goblsbogrggeo dmdesgo
3905003960 Mmd0l dmgar Mo JobsbosmgdgHg: ddEMsmdol LoBJs®y, Lofizsgol boGxo,
doem3z560 5369393 gd0l  dMdomdol 0900900, IIVMEOL IGHZOOMZS S bgs.
050993539090 dgnMmE030L Lodeegdom [2] J. mdowoldo dgHsz3mmbs3zswgdols
d9LPHogerol 999 399mymz0o 0dbs MBOHM 9o IGHZ0MMNO FsOTMYY3HGdO0,
M9, 8mbs399990L ©3MTs3900L 9309y 539010 0465 53EMOMLOL A5BgMHGdOL
dm6ob 396dool 4obsfioegdols 3oLEGHMma®Mmsds (bob. 2).

39



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

MmO 3 3b93m, J. ®dowoldo MRBOM 9@ 3930 39I9dMEo sGol 250-450
9-0560 956300  ITIMMGOMO  2obgMgd9gd0, Mo3, 3bsos, 3608369 m3bs
593069l Lodogodm 933 ™dMLdoL  9539JBWIOMBL.  50bodbmeo  bs3ermgsbgdgdols
3900bOLHMOGPIWsE  LoFoMmd  ©9adogsdol  3o6m30L  Fg3Lgdol  3Mmgldo
306053 gumds J0960FML 08 53EHMIMLYOL,

P%4
36 ¢
32¢

284
2494
20¢
16¢
12¢

Be

49

l >
200 300 400 500 600 700 800 L(d)
bsb. 2. 530989980 359059898 dmol sbdogrols gsbsfoergbol 3oy (sds

OMIgwmsg 94300 Fo@owo  obsdogmMmmds.  Bggbols  sBOom,  MRO™
d0Bs6d9hHmboo 046935 0bxzMLEHMXIEHMMOL QoM ™MdGLGO0m dmbEIL Bos3EHMBMBM
50O 3HGODY 45B)M9390L ImEOL 8600l gobM ..

313365

DoM0mpqbowo 990mMm©03000 gJu3YsEs300L 30MHMOJOOL o3wgbol 33eg3s
533™dMd0gdol  LogdudwsBogom  ™30Lgd9dBY s  FJogdMwo  JggagdoL
dobg30m 09339630900l dom3zs¢olobgds 3609369 m3bs 4oBOEOL IMIMoz30
3905003960 Md0L 9539JEOMBL.

399my9b90me0o o EghodmMs:

1. bs60@M™bsd30w0 3. LYogBHMIMdOEIM BHEMBLEMOEHOL 9539dEVIOMDds. MdOWOLO,
»093009M9d5%, 2005, 93. 210;

2. [Tpupgonamsunu JI. - MeTosuka co3faHMA XapaKTepHOTO MapUIpyTa U ee

40



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

KOHKpeTHas peanusanusg Ha npuMepe r. Tomrucu. H/T xypran «Tparcnopr», Ne3-4,
T6wunucu, 2008r., c. 21-22;

3. BaxyramoB B.K., Illarpos M.I'., IOpueBckuit A.A. ABromo6unu. MockBa, Akazema,
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YCIOBUA OKCIVIYATAIIUA U DOPEKTUBHOCTH ABTOMOBUJIA

Hasun llpunonamsuiu, Hyr3ap Jluacamunse, Basxka /lapamBuiu
Pe3rome

B cratbe paccmarpuBaetcs GpakTopsl 3P GHEKTUBHOCTH aBTOMOOWIIS U ICHCTBYIOIINX HA
HEro MHOTOYHCIIEHHBIX (DaKTOPOB, OT KOTOPBIX BBIIENAIOTCA YCIOBMS 3SKCILIyaTallUu:
JIOPOXKHBIE, TPAHCIIOPTHBIE, OpraHu3alMOHHO-TexHuueckuil. [Ipemioxkena MeToauka, KoTopast
oOecrieunBaeT JjIsi KOHKPETHOW HACEIEHHOIo IyHKTa B pe3yjbTaTe 00paOOTKM MaTepualioB
M3yUYEHHsI PEANBbHBIX SKCIUTYaTallMOHHBIX YCIOBUN U CTaTUCTUYECKOTO MaTepralia THITHYHYIO
TEOpPEeTUYECKYI0 Moiesb. COrinacHo MocieHero oueHuBaercs 3¢ (heKTHBHOCTh aBTOMOOUIIEH 1
COIJIACHO PEe3yJIbTAaTOB JJISl JIaHHOTO HACEJIEHHOTO IyHKTa BbIOOp MOABMIKHOIO cocTaBa. B
CTaThe TPE/ACTaBICHA KOHKPETHAS pealM3alyus MpeanaracMoid METOIWKHA Ha MPHMEpE CETH
aBToOycHbIX MapuipyroB TOwmnmcu. Ilocnme 00paboTKM CTaTHCTUYECKOrOo MaTepuaia
COCTaBJIIETCSI TUCTOIpaMMa  paclpelielieHus] PacCTOSHUM  MeXIy OCTaHOBKaMH U

MPpEaAOCTaBIAOTCA pCKOMEHAAIINHU 10 TTOBBIICHUTIO B(I)q)eKTI/IBHOCTI/I.

OPERATING CONDITIONS AND EFFICIENCY OF THE CAR
David Pridonashvili, Nugzar Diasamidze, Vazha Darashvili
Abstract
In the article are considered the factors of vehicles efficiency and the numerous factors
acting on it, from that are outlined the following operating conditions: road, transport,
organizational and technical. Is proposed the methodology that provides a typical theoretical
model for a specific settlement as a result of processing materials from studying of real
operating conditions and statistical material. According to the latter, the effectiveness of
vehicles is evaluated and, according to the results for a given settlement is selected the rolling
stock. The article presents the specific implementation of the proposed methodology as an
example of a network of bus routes in Thilisi city. After processing the statistical material, a
histogram of the distribution of distances between stops is computed and recommendations for

improving efficiency are provided.
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V]IK 621.9
K BOITPOCY JMHAMUKMU IJIEKTPOITHEBMOMEXAHNYECKOI'O

CIEJAIIEIO IPUBOJA

MuennmumBuian Tama3z, Uuraumsuiau Basepuan, becrapamsuiu lasua,
3ykakumBuwiu Pamun, TaBanaze Anexkcanap
(I'py3uHckmii TexHu4eckuii yHuBepcurert, yJja. Kocraa M. Ne77, 0175,

Tounucu, I'py3us)

Pestome:  Onexmponnesmomexanuyeckue — credawjue — nNpugoovl  NOAVYUIU — WUPOKOE
pacnpocmpanenue 60 MHO2UX 001ACMAX MEeXHUKU, 8 YACIMHOCMU 8 CAMOJIeMOCMpPOoeHuu. dmu
cucmemvl NpuU  A0EKBAMHOM MOOEIUPOBAHUL MpedyIom  yduema Ynpyeux Ccoucms 6
NepeoamoyHblX MEXAHUIMAX CUTOBbIX Yacmell Npusooos, Oelcmeue KOMopblx OKaA3blearon
cywecmeennoe GIUAHUE HA OUHAMUYECKUX NOKA3amensx paccmampueéaemvlx cucmem. B
Hacmoswel pabome paccmampuéaemcs 3a0a4a yenyOieHHO20 MOOeIUpO8aHUus OUHAMUKU U
Gopmuposanus 8onpoca noCiedyIouUx UCCIe008aAHULL.

KawueBble cj10Ba: 3JICKTPOMTHEBMOMEXAaHHMUYECKUI MPHUBOJ, ITHEBMOIMWIUHIP, Tepenan

JaBJICHUS, IEPCAATOUYHBIC q)YHKHI/II/I, MCXaHUYCCKaA 4aCThb NpHUBOAA.

BBEJIEHHUE

B paborax [1, 3] paccMOTpeHBI AIEKTPOTHEBMOMEXaHHYECKUE CUCTEMBI PUBOJIOB 03
yuyera YIOpyrux CBOMCTB MEXaHWYECKOM wyacTu TmpuBoja. B Hacrosmieit pabdote
paccMaTpruBarOTCsA 3aJa4uu, CBA3aHHBIC C JUHAMHUYCCKUM MOJACIIMPOBAHUCM n C
HOCEIYIOIMMH HCCIIEJOBAHUSAMH, CUCTEM PYJEBBIX MPUBOJOB JIETAaTEIbHBIX alllapaToB C
Y4€TOM YIPYTUX CBOMCTB PbIYaroB yNpaBlIeHUs JIETATEIbHOM TOBEPXHOCTHIO.

CornmacHo pa6otr [4, 5] ¢ yderoM yhOpyrocre CHIOBOW TMPOBOJKH OT INTOKA
IMHCBMOLWJIMHIPA K OCHOBaHHWIO JICTATCJIBHOTO almapara CHUCTEMY ypaBHeHI/II\/’I MOXHO

MNpeaACTaBUTL B BUJIC:

mym :Ck(yn - ym) _bym —C¥Yms (1)
mnYn :A1pg _Ck(yn_ym)_bn(yn+yc); (2)
mcyc = A% pg —Coc Yo (3)
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dP
Al 9 (4)

Ka-K = .
¢ o Py 2RT, at

Pory o«
RT, (Vo +¥e)+
3aech: M —IpUBEJCHHOE 3HAUCHHWE MACChl HArpys3Kd; M, —IIPUBEACHHOE 3HAYCHUE MAaCChI
HOPIIHSA IHEBMOLMIMHIpPA; M, —Macca MHEBMOLMIMHAPA; C,. —XKECTKOCTh KOHCTPYKIMU
OCHOBAHHS ITHEBMOLWIIMHIPA; C, — KECTKOCTh CHIIOBOM NMPOBOAKH; b —Kkoadduument Bsa3koro
nemnpupoBaHus pyael; b, —koadduienT BA3KOro TpeHHs MOPIIHS U MHEBMOLMINHAPaA; A
u A, —pabouue miom@any MopumHd U nHeBMoumnuHApa; C, —Kod(QGHUIUEHT MO3UIHMOHHON
(lmapHUpHOI) HATpY3KH; Y, , Y,, Y, — COOTBETCTBEHHO KOOPAMUHATHI IEPEMEILECHUI HATPY3KH
HOPIIHS U THEBMOLWINHIPA; T, — TeMIIepaTypa, yCTAaHOBUBIIAACS B MOJIOCTIX LMIMHIPA IIPU
€ro HEWUTpaIbHOM  IOJOXKEHUH; [, —IOCTOSHHOE JaBIE€HHE BO3AyXa B IIOJOCTIX
nHeBMoIMIMHApa npn « =0; o —yrnoBoe mepeMenieHne KOHIA CTPYWHOH TpyOku; P, —
nepenaj 1aBleHus Ha nopuine; R —rasosas mocrosuuas; K, n K, —annpoxcumannoHHbie
K03 (HUIMEHTHl B JIMHEAPU30BAHHON HArpy30YHOW XapaKTepHCTHKE MHeBMonpusoxaa; |, —

JJIMHA MMOJIOCTEH IMHCBMOIWJIMHAPA IIPHU €ro HeﬁTpaﬂbHOM ITOJIOKCHHH.

Cornacno 3aBucumocteit (1) — (3) 3anuceiBaem:

mYm + bym + Ck ym + Cs ym + C'k yn ; (5)
mnYn+bn(yn+yc)+Ckyn=A1pg+ckym; (6)
1 .
P, :K(mcyc +C,.Y.). (7)
C yuerom nocneanero ypasHenus (1) — (4) npeobpazoBaHueM K BUAY:

my_ +by. +cy,+CY,=CV,; (8)

mnyn+bnyn+ckyn =Ckym+%(mcyc+cocyc); (9)

A‘I PO . . KGp .o AWIO e .
K.a= +Vy)+—=—(MVy +cC +—"2 _(MmYVy +c¢C , 10
Ga RTO (yn yc) A: ( cyc ocyc) ZRTOA\: ( cyc ocyc) ( )

COTJIACHO KOTOPOM MMEEM JIEJIO C TPEMsI YPaBHEHUSIMU C 3-MsI HEU3BECTHBIMU

Yms Yo B Ye-

B npeoOpa3zoBanHoOil popme nmeem:

mym +bym +(Ck +Cs)ym :Ckyn; (11)
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mnyn +bn(yn + yc) +Ckyn = Ckym +imcyc + A]bn yc + A]COC

Yoo
A A A
A]IOmc -y--x+ Ahlobn + KG pmc yc+ AhIOCoc + A\qpo yc+
2RT,A, 2RT,A, A 2RT,A. RT,
A1IOCOC Ahpo y
—hote v Ko - :
’ 2RT A, Ve = Re RT, n

[Tepexons k ykpynmHeHHOMY (hopmMe, MOKHO 3aIHiCaTh:
my_ +by. +(C, +C)Y,=CVY,;
mnyn +bnyn +Ckyn = Ckym +a20yc +alcyc +aocyc ’

A%sy"c + A:zyc + A:lyc + A:oyc = KGa - BnYn’

m
rae a,, = A“A%C ;
b
8, =,
A
aoc — A1C0C
A
A1|Omc .
As=—"—71
° 2RT,A
A; — Awlobn +KGme .
> 2RT,A A,
A\: — A‘lIOCOC _+_A1p0 .
' 2RT,A  RT,’
Alc, .
A\: — oc :
° 2RTA,
B — Ahpo )
" RT,

CornacHo BToporo noaxozaa ypasHenus (1) — (4) 3anucbiBaeM B BUJE:

mym +me +(Ck +Cs)ym = Ckyn;

1. . . C
P() :K[myn +bn(yn + yc)+ckyn]_xk ym’

.. ) 1 . . C
m. ¥, +Db, Y, +C. Ve =E(myn +b Y, +Ckyn)—xk Y s
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K K, C
Koo =—2(my, +b y +cy )-—22y +
A,
Al y . Al . APy . AP .
+———(my, +by +cVy,)- + + ; 20
ZRTOA1( yn nyn kyn) ZRTOAh ym RTO yn RTO yc ( )
MY, + By, + (G +C,) Y = CYns (21)
mcyc+bnyc+cocyc=a2pYn+a1pyn+aopyn_aopym; (22)
KGa - chc + Bmo Y * Bmlyn = A13Yn + AQYn + Aplyn + A&oyn J (23)
rme: a,, = m.
. Zp __1
A
b, .
aip :E1
Ck .
d, =—,
"OA
— IOm .
s = 2RT,
Ao = IObn_"'—KGpm;
2RT, A,

A = IoCk + APy + Kprn .
1 ’
2RT, RT, A

A\]o — Abpck .
A,
B — A1 pO ’
RT,
B - KGka _
mo A1
B IOC:k
™ 2RT,

Bo mHormx clrydgasax npeHe6pera10T 3HAYCHUAMU mc, mnI/I bn cyuTasg HMX MaJlbIMH
BCIIMYUHAMMU.

B takom ciydae paBeHcTBO (1) — (4) npuHUMAaET BU;

Ck(yn - ym) = mym +bym +CYms (24)
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AP, =C (Y, =)
Atp() :Cocyc’

AD . quo
K.g=2ho Ke,P, -
=R (o +¥e)+ RT, dt o

Ilpu ¢, U c, cormacHo ypaBHeHus (24) [4] Mmoxxem 3anmcath

yo(5) = [—s +3s+1]ym(s)

k Ck

B npyrom Buzne

Y, (s) = [—s +'°s+°k“’5}ym(s).

k Ck Ck

B cBoro ouepenr npenedperas Maccoil MHEBMOIMIMHAPA Oy/1eM UMETh:

V(&)= 2R (S).

CornacHo ypaBHeHui (24) u (25) 3anuceiBaem:
A\Pz) = mym +bym +Caym !

OTKy/1a
P, = (M, +by, +C,y,).
A,
Janee c momMorpto paBeHCTB (29) u (24) umeem:

A
Yo = ——— (MY, +bY,, +C.Y,) 5
OCA‘I

Y = Ci[ms2 +bs+(c,+(S)1y,,;

k

yn(s)+yc(s) (_S +— b S+ﬁjym+
C C C,

k k

A 2 A L1
+C A}(ms +bs+c,) = (CCOA]JFC j(ms +bs+cC)y, +VY,-

[Ipenebperast BeTMUMHOM C, OyHeM HMETh:

co

Y, (S)+V.(s) = D,.(ms® +bs)y, +V, .
B cBoro ouepens

y, +Y¥. =D, (ms®+bs’ +cs)y, +Y.s.
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(32)

(33)

(34)
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anee nmepexoaum K ypaBHEHHIO (4):

APy o Al, dp,
K.a = +Vy )+K + o
G RTO (yn yc) Gp p() 2RT0 dt
Wnu BBOst 0003HAYEHUS:
APy ., .
RT, y
APy _,
2RT, °
nojryqyacm
S d
KGa = ay(yn + yc)+ KGp po +ap%'

B cBoto ouepenpb

d 1 3 2
a|:>{)(s,) :K(ms +bs®+c,)y, (s).

C ydeTom mocliieHero npapas 4acTh ypaBHeHUs (36) 3amuILeTCs Tak:

KGa = (An333 + AnZS2 + Anls + Ano)ym (S) '

a
rae A, =D am+-—=;

Kg,m a
A, =D, ab+—2—+-Eb;
A A

Keb @,
A= Dncay(cs +)+—+—C;
A A
K.C

B Takom citydae ykpynHeHO OyZeM UMETh:

Koo =(AsS’ + AS” + Ays+ A ) Vi (5)-

(36)

(37)

(38)

(39)

(40)

Jlanee paccmarpuBaeM oOOpaTHbIE CBS3M IO JABICHHUIO P,, MO CKOPOCTH M IO

ITOJIOKCHHUIO.

B paccMaTpuBaACMbIX CUCTEMaAX o6paTHa51 CBA3b OCYIICCTBIIAOTCA IMOTCHIHUOMCTPOM.

Tak xak IICTKAa MOTCHIMOMETPA 3aKPCIJICHA HETIOCPECACTBEHHO HAa MITOKC IMHCBMOUMWIMHIPA,

Kapkac ¢ OOMOTKOW MOTEHIIMOMETpa 3aKperjieHbl Ha MHEBMOLMIUHAPE, TO Ha BBIXOJIE

MOTCHIUOMCETpPA UMECM HAIIPSKCHUC
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UOC = Koc(yn + yCO) ! (41)
rae K, . —ko3¢h¢dunueHT neperadu NoTeHIMOMETpA.

YKpynHeHo 3aBUCUMOCTD (34) 3anuchiBacM B BUJIE

Yo (8) + Yo (8) = (8yep8° + 80y +1) Y (S) (42)
D,.m.
rac. a'002 = C ’
k
D,.b
Ay = c
k

IIpu ydere oOpaTHOH cBA3M MO ckopocTH OT Y, (S)+Y.(S), monHas oOpaTHas CBS3b,
CBSI3aHHAS C TIOJIOKCHUEM M CKOPOCTBIO 3aIUIIETCS TaK:
2
Uocn = (KOCS + KnOC)(aOCZS + aOCl +1) ym * (43)
OKOHYATEIBHO CTPYKTYPHYIO CXEMY pacCMaTpUBAaEMOU CHCTEMBI TIPEACTABIISIET B BHJIC,

npuBecHHOM Ha puc. 1 [3]

Upd

UOC

Whos |

Puc. 1. Cmpykmypnas cxema cucmemul

Ha puc. 1

K
W, (s) = £ ;
(5) TS’ +25 T s+1

— Ke .
AwsS’ +ALS" +ASHA
K

W_(s)= g :
() T2 +2g,T,+1

Wnn (S)
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T,=[—;
°ycC

b
E=—Fr.
,m
2 _

3necs W, (S) —mepenaroynas (GYHKOUS DIEKTPOMEXaHHYECKOTO IpeoOpazoBaTels,

Wnoc (S) = (aoc282 + aoclS +1)(Kocs + Knoc) '

3aMMCTBOBaHHas U3 paboTsl [3]:

K, = < — k05 PUIKEHT yCUIIEHHS SIEKTPOHHOTO YCHIIUTENS.
£

AHaJIN3 TOTYYEHHBIX MOJICNICH, a TaK)Ke MOCTPOCHHOW MHOTOKOHTYPHOW CTPYKTYPHOMH
cxembl (puc. 1) yka3pIBalOT Ha 11€71€CO00Pa3HOCTh MOCTPOCHHS MOCIEIYIOITUX UCCIICI0BAHUM
Ha OCHOBE pa3pabOTKH METOIOJIOTUH CTPYKTYpHO-TIApaMETPUYECKOTO CHHTE3a Ha OCHOBE

HCIIOJIb30BaHUS NU3BECTHOM TCOPHUU CHHTEC3a I10 3alaHHBIM IICPCXOJHBIM IIpOoLcCcCaM [6]

3AK/IIOYEHUE
Ha ocHOBe paccMOTpPEHHBIX OCHOBHBIX 3aKOHOMEPHOCTEH, B3aUMOCBS3BIBAIOIINX
OTACJIBHBIE KOOPAMHATBI MCCIEAYEMBIX CHUCTEM, I[OCTPOECHBI MAaTEMaTU4YECKUE MOICIIU
JUHAMUKA C Y4YeTOM YIPYrMX CBOMCTB MEXaHMYECKOW YacTM NpuBOJa MU B 0oOuIeH

Cq)OpMYHHpOBaHO HAITpaBJICHUC NTOCIICAYIOIINUX HCCJIeIOBAHUIM.
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ON ISSUE OF DYNAMICS OF ELECTRIC PNEUMATIC MECHANICAL
FOLLOW-UP DRIVE
Tamaz Mchedlishvili, Valerian Chitaishvili, David Bestavashvili,
Ramin Zukakishvili, Aleksandre Tavadze
Abstract
Electric pneumatic mechanical drive motors are widespread in many areas of
technology, particularly in the field of aircraft engineering. These systems, when adequately
modeled, require the consideration of elastic properties in the drive mechanisms of the actuator
that have a significant impact on the dynamic performance of the systems under consideration.
In the present paper is considered the problem of enhanced modeling of dynamics and the issue

of further research directions.
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V]IK 621.9

K UCCJIEJOBAHUIO INMHAMMUKH
AJNEKTPOMEXAHUYECKOI'O IIPUBOJIA C YYETOM
YIIPYTOCTEA B MEXAHUYECKON YACTH
MuennmumBuiau Tama3z, Kananaagse Topuuke, TanakBaase Manana,
Yuranmsuiau Banepuan

(I'py3uHckuii TeXHHYeCKUH YHUBepcHTeT, yJ. KoctaBa M. Ne/77, 0175,

Touaucu, ['py3usn)

Pe3tome: Junamuueckue uccie0osanusi 21eKMPOMEXAHUHECKUX — CLedauux npuooos
CONPSIICEHBL C YUemoM YAPY2ux C8OUCHE MEeXAHUYeCKUX NepedamoyHblX d/1eMeHmos8, 4mo, 8
C8010 ouepedb, mpebyem OalbHelue20 COBEPULeHCMBOBAHUS MeMOo008 U MemOOUK Ux
OUHAMU4ecKux ucciedosanull. B nacmosiueil pabome paccmampusaomest Memoooi02udecKue
NnO0X00bl U UCXOOHble Mamemamuyeckue 3a8UCUMOCMU, HANPAGIeHHble HA OdalbHelulee
COBEPUIEHCNBOBAHUE MEMO0008 OUHAMUYECKUX UCCIEeO08AHULL CUCTEM NPUBOO08 C YNpYeumu
CBABAMU 8 MEXAHUYECKOU YaCmi.

KiioueBble ciIoBa: »lIeKTpOMEXaHWYECKass CHCTeMa, MPHUBOJ, NepeaaTodyHas (QYyHKIIHS,

XapaKTECPHUCTUICCKOC YPABHCHUC, MOMCHT MHCPLH.

BBEJIEHUE

B mpenmectByrommx paborax [1, 2]  paccMOTpeHBI BOMPOCHI JHHAMHUYECKHX
WCCJICIOBAHUI CHUCTEM PETYJIMPOBAaHUS C aOCOJIOTHO KECTKUMH M YINPYTUMH CBSI3SIMU B
MEXaHUYECKOW YaCTH.

B mactosmeit pabote 11s MccieIoBaHUS CUCTEM C YIPYroil MeXaHMYeCKOH 4YacThio
npeyiaraeTcsl OpUTHHAIbHAS METOJIOJIOTHS 1IeJIeCO00Pa3HOr0 COYETaHUsI U3BECTHON TEOpUU
MOJYUHEHHOTO PETYJIMPOBAHUS, MCIOJIB3YEeMOU B TPWIOKEHHUH K CHCTEMaM C aOCOJFOTHO
AKECTKOM MEXaHWYECKOW Nepefadyeil, K CHUCTEMaM C YIPYrod MEXaHWYEeCKOM 4YacThl0 C
MOCIEAYIONUM aHATU30M KONeOATeNbHOW COCTaBIAIOIIEH B TEPEXOJHOM IPOIECcCce

HCCIIEyEMON CUCTEMBI.

OCHOBHAA YACTDH
Ha puc. 1 mpencraBieHa CTpyKTypHas CXeMa CIEISAIIETO 3JIEKTPOMEXAaHUYECKOIO

IIPUBOJA, XapaKTepU3yeMas TEM, YTO B CTPYKTYpPE CHCTEMBI IPUCYTCTBYIOT J1BA 3aMKHYTBIX
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KOHTYpa pEeryjiupoBaHusA CKOPOCTH H TOKA, a MCEXaHHYCCKasA 4YacCTb alIlpOKCHMHPOBAaHAa

JIBYyXMAaCCOBOM JUHAMHYECKON MOJEIBIO.

Kr [« I W |

Vs

u i v
- Wo [=( Wo *:*WP’W'E®"W$?W il

ko

Puc. 1. Cmpykmypnas cxema cucmemul
PaccmarpuBaeM 3amady JAMHAMHUYECKHMX MCCIEAOBAHUM BBEICHHEM B CTPYKTYPY
CHUCTEMbl NapaJUyIeIbHBIX KOPPEKTHUPYIOLUIMX 3BEHbEB COIVIACHO H3BECTHOM TEOpUH
HOYUHEHHOT0 peryaupoBanus [1-3].

Ha puc. 1 npucyrersytot cienytomue nepenarounsie pyukuun: W, — IT — peryisropa
nonoxennst; W, u W, —IIN — perynsitopos ckopoctu u Toka; Wy, Wy, u W,, —ynpyroi
Mexanudeckoi yactu [4]; W, u W, — THpHCTOpHOTO IpeoOpa3oBaTelis M AJICKTPOABUTATEIS,
a Takke u: C —ToCTOsIHHAS, TPONOPIHOHATbHAS MarHUTHOMY NOTOKY nBurarens: K., K. u

K., — Kod(bduimeHTs npeoOpa3oBaHuii 0OpaTHBIX CBSA3ed MO CKOPOCTH, MO TOKY H IO

TI0JIOKEHUIO Paboyero opraHa.
Ecmu Bocmone3oBathcs NpeoOpa3oBaHUSAMH CHCTEMBI YIPABICHUH, OMHCBHIBAIOIINX
JBYXMAacCOBYIO MEXaHHYECKYIO YacTh COTTIaCHO PaboThI [3] HOCIEAHIO NPUBOINUM K BUIY:
(Il + I2)¢l + (bl +b2)¢l :Clﬂ + I2A¢+bA¢_ MHl - MHZ ’ (1)
1L,AG+ (B +D,)Ap+Co AP = 1,61 + (B +D)Ap+ My, , ()
rae:l;, m |, —MOMEHTBI HHEpPUHMM TIEpBOM BTOPOH COCPENOTOYEHHBIX Macc; Cj, —
ko3 dunmenter xectkocty, b,b,,b, —xospdunmentsr Bs3kux Tpemmit; M, u M, -

MOMCHTBI OT CHJI CYXOI'O TpPCHUS, A¢=§01—§02; ¢, U @, —COOTBCTCTBCHHO YIJIOBbBIC

KOOpJMHATHI MIepBOI 1 BTOpoit Macc [3].
CornacHo yKka3aHHBIX MpeoOpa30oBaHUI NPUXOIUM K CTPYKTYPHOM CXeM NMPUBEACHHON
Ha pHUC. 2, KOTOPYIO TpPH BBEIEHHH B PACCMOTPEHHE KOHTYpPHOH OOpaTHOM CBSI3U IO

KOOpJAMHATe A@ c nepeaaTouyHon GyHKuen
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WOA(p = kon +W 1 (3)

" CW W, W,
rac:
W, = 1,5 + (b, +D,)s;
1+T,s
Wpc = Kpc _—
Tpcs
Wn = Kn' W| = 21 1
I+s° +bys

Ky # T, —napamerpsl IIM — perymsroper ckopoctu, W, —nepenaroynas (yHKIus
3aMKHYTOro koutypatoka; Iy =1, +1,; by =, +b,; s—oneparop npeobpazosanuii Jlannaca.

AHau3 MoKa3bIBaeT, YTO BHYTPEHHHI KOHTYP CUCTEMBI B IIEJIOM MPEICTABISICT COOOM
CXEMY CHCTEMBI C a0COJIOTHO »ECTKUM MEXaHH3MaM, K KOTOpOH MOXXeM IPHUMEHHUTh
METOMOJIOTUN TOA00pa TapamMeTpoB 3aMKHYTBIX KOHTYPOB TOKa M CKOPOCTH COTJIACHO
M3BECTHOM METOAOJOTUN TOJYMHEHHOTro perynupoBanus [1, 2]. CoriacHo yka3aHHOTO
nepeaTouHy0 QYHKIUIO 3aMKHYTOTO KOHTYPa TOKa MPEJCTABIISIEM B BUJIC

NERE!
MK 1+27s ]

(4)

rze: 7 —IOCTOSHHA BPEMEHH TUPUCTOPHOTO NpeodpazoBaTersl.

Amnanoruyno, mpeneOperas uneHoMm byS B mepemarounoit gpynxuum W, cormacHo

TEOpUHU CHUHTE3a KOHTYpa CKOPOCTH Ha CUMMETPUUYHBIH ONTHUMYM, NEPEeNaTOUYHYI0 (YHKIIUIO

3aMKHYTOTO KOHTYpa CKOPOCTH MOKEM pacCMaTpUBaTh B BUJIC

o 1 1
W.(8)=—=— . 5
<()=7 K, 167%s% + 475 +1 ©)

n
B takom ciydae nepenaToyHas GyHKIUS BHYTPEHHETO KOHTYpa IO CTPYKTYpHOH cxeme

(puc. 2) BeIpa3uTCs TaK:

K
W, = 3 " , (6)
AgsS” + 5,8 +ay,S+k, K,

T
61;32:4?C
1
T T

c

[TepexonuMm k mepenaTouHON HYHKIIMH BCEH CUCTEMBI
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Wy(s) = —etaallis Mo ™
0 _1WWW N

Ap™ "on

0Ap
Trac: Won —IHepcaarouHasd (byHKI_II/ISI KOHTYpa O6paTHOﬁ CBA3HU B CUCTEME, HpI/IBe,Z[CHHOfI Ha puc.
2 1 oHA BBIPAXKACTCA 3aBUCUMOCTBIO!

K, (2zs+1)(155° +0,9)T s

W_(s)=k , (8
on( ) on CKC (-I-kcs + ch) )
B KOTOpPOM:
T S+K,
nuc =T = .
ToeS
aT,=K,T,.
Ko |-
\ A
el e i wfr-l»@
- Kt <
<
L= |
Puc. 2. Ilpeobpazoseannas cmpykmypHas cxema
ITocne IIPOBEICHUS OIIPEIETIEHHBIX peoOpa3oBaHU BBIPAKECHHE

XapaKTepUCTUUECKOI0 ypaBHEHUS
6 5 4 3
N A(p:A((SS +A(5$ +A,S +A<3S +A<15+Axo’ 9)
rae kod(pQuuueHtsl A ABIAIOTCS KOHKPETHBIMM (YHKLIHSAMHU I1apaMeTpPOB HCCIETyeMOU

CHUCTCMBEI.

Otmerum, uto ko3 duunent ycunenus I1 — perynaropa nonoxenust K, npucyrcrByer

B BeIpakeHUsAX A, A,, A, 1 A, C TOMOLIBIO CIEAYIOIUX 3aBUCHMOCTEH
A<0 = BXOKn ’
A, =ByK, _Cxl
A, =B,K, +Cx2
A<3 = Cx3 - BXBKn ;
rue: BXO = kon Kch12 ;
Bx = konchclz + koanZKpc - koanK

pc’
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B,, =k, b5 + k1, b, Tk, —1,K K

c'von 2" Ypc

Cya =g 1Cip T e + 3P K +a50C K ;

on !

Km !
Cyz =agibTyc +ageCro Ty — c s

Bys =Koy 5Ty -

HOCJ’IGI[YI-OH_IaH 3aga4a — 4aCTOTHOC UCCIICAOBAHUEC ITOJIYUYCHHOI'O XapaKTCPUCTUUECCKOT' O

on

ypaBHeHus. J{71s1 3T0il nenu B paBeHCTBE (9) OCYIIECTBIIsIEM MOJICTAHOBKY S=¢&+ jw ,TIE € U ®

COOTBETCTBCHHO KOB(b(l)I/II_II/IeHT 3aTyXaHUsd U 4aCTOTa BO3HUKAKOIIHUX B CUCTEMC KoJIeOaHMiA.

[TonydyeHHOE YacTOTHOE YpaBHEHHW pasjiaraeM Ha AEUCTBUTENbHYIO U(g,w) W MHHUMYIO
V (&,w) . Tlonyuaem aBa ypaBHEHHSI C HICKOMBIMHU € U ® [5].

AHanu3 BCEro  BBILIEM3TIOKEHHOIO IO3BOJSIET K  BOIPOCY  HMCCIEAOBAHMS
paccMaTpuBaeMOil CHUCTEMBl OCYIIECTBUTh CJEIYIOIIME METOAOJOTUYECKHE IOJXO/BL,
COTJIACHO KOTOPBIX aHAIN3 KOPHEH XapaKTepUCTUIECKOTO ypaBHEHUSI BHYTPEHHETO KOHTYpa U
COOTBETCTBYIOIIMX HMM 3HAYCHUH € U (O MOXHO CYIUTh O KayeCTBEHHBIX IOKAa3aTEeNsuX

HIePEXO/IHOTO Tpoliecca Mpu onpezeneHHbx 3HadeHnsx K, [6], a ¢ momomsio Bapuamuu K,

OCYIIECTBMMA 3aJladya CHUHTE3a CHUCTEMbl U3 YCIOBHUSX MPUOIMKEHUS K JKEIaeMbIM
nokazaressiM. [lpu 3Ttom B 00oux paccMOTpeHHBIX ciydasx napamerpsl I perymnstopos
KOHTYp TOKa M CKOPOCTHM CYHMTaeM I0J0OpaHHBIMHM COIJIACHO M3BECTHOM Teopuu

MNOAYUHECHHOTI'O PETYJIUPOBAHU.

3AKVIIOYEHUE
Ha ocHoBe mpoBeneHHBIX MCCIEI0BaHUN MOIy4YeHbl HEOOXOJUMbIE MaTeMaTHUECKUe
3aBUCUMOCTH, IPEIIIOKEHb OPUTMHAIBHBIE JUHAMUYECKUE MOJEIN U METOAO0JIOTMYECKUE

NOAXOAbI A1 JTUHAMHWYCCKOIo UCCICIOBaHUA paCCManI/IBaeMOI;'I CUCTCMBI PCTYIUPOBAHMA.
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RESEARCH OF DYNAMICS OF ELECTROMECHANICAL DRIVE
CONSIDERING THE ELASTICITY IN THE MECHANICAL PART
Tamaz Mchedlishvili, Tornike Kapanadze, Manana Talakvadze
Valerian Chitaishvili
Abstract

Dynamic studies of electromechanical follow-up drives are related to the consideration
of elasticity in the mechanical transmission elements of the system that in turn requires further
refinement of the dynamic research methods and methodologies. In the presented paper are
considered methodological approaches and initial mathematical dependencies related to the

further improvement of the elastic-link drive systems.
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V]IK 621.9

K CUHTE3Y JIEKTPOMEXAHUYECKOI'O ITPUBOJA C
YIPYT'UMU 3BEHbSIMU B MEXAHUYECKOHN YACTH

MuepanmBuiau Tama3z, Cypmasa 3a3a, Kodaxunse Jlepu,
Hapynamsuiau I'eoprui

(I'py3uHCKMii TeXHHYECKUI yHUBepcuTeT, yia. Koctaa M. Ne77, 0175,

Townaucu, I'py3us)

Pesrome: Jlunamuueckue uccnedosanus COBPEMEHHBIX bvlcmpooeticmsyouux
INEKMPOMEXAHUYECKUX CLEOAWUX NPUBOOO8 CONPANCEHbL C YUemoM YNpyeux Ceoucme
MEXAHUYECKUX Nepeoamounblx JJ1eMeHmos, Ymo, 8 C0l0 ouepedb, mpedyem OalbHeuule2o
COBEPUIEHCNBOBAHUSL ~ MemOo008 U  MeMOOUK,  CBA3AHHBLIX C  ONMUMUSAUUOHHLIM
napamempuyecKum u CmpyKmypHulM CUHIME30M UCCaedyeMblx cucmem. B nacmosaweti pabome
Paccmampuaromesi Memooo02uecKue no0xXoobl U UCXOOHbLE MaAMeMamuiecKue 3a8UCUMOCU,
HAanpaegneHHvle Ha OalbHeliulee COEPUIEHCINBOBAHUE MEMOO08 OUHAMUYECKO20 CUHMEe3d CUCTEM
NPUBOO0E C YNPY2UMU CEAIMNU 8 MEXAHUYECKOU Yacmu.

KurroueBble c¢ji0Ba: cuctemMa peryivpoBaHUs, TapaMETPUUECKUI CUHTE3, KOPPEKTUPYIOIINE

3BEHbS, XapaKTEPUCTUUECKOE YpaBHEHUE, JKEIaeMblil MpoIiecc.

BBEJIEHHUE

B npenmrectByromux padotax [1-5] paccMOTpeHbI BOPOCH TUHAMUYECKOTO CHHTE3a
CHCTEM TPUBOJIOB C YIPYIHMMH 3BEHbIMH, OCHOBAaHHOTO HAa HMHTETPAIILHOM MPHOIMKEHUN
peryaupyeMbIX TIpOLECCOB K Hamepel 3aJaHHbIM JKEeJaeMbIM U3 YCJIOBHUS paBEHCTBA
XapaKTEepPUCTHUECKUX YPAaBHEHHH JKETaeMbIX U pealu3yeMblX B CHUCTEME IEpEeXOJIHBIX
IPOIIECCOB.

[Tpu 5TOM B pa3BUTHHU UCCIICAOBAHUIA, TPUBEICHHBIX B pabore [5], B HacTosIIeH paboTe
paccMaTpuBaeTcs 3a7ada TATbHEHIIIEro YITyqIIeHHsI Ka4eCTBEHHBIX MTOKa3aTelel MepexoaHbIX
IPOIIECCOB HAa OCHOBE IOCTPOEHHUS Mpolecca CTPYKTYPHO-TIAPAMETPUYECKOr0 CHHTE3a C
UCIIOJIb30BAHUEM KaK MapajUle]bHBIX, KaK 53TO paccCMOTpeHo B pabore [5], Tak u
MIOCJIEIOBATEBHBIX KOPPEKTUPYIOIINX CBS3EH.

OCHOBHAS YACTbD
Ha puc. 1 npuBeneHa oHa U3 BO3MOXHBIX CTPYKTYPHBIX CX€M CHCTEMBI C YIPYTUMHU

CBS3SIMH B MEXaHHUYECKOM 4acTH IIpUBOJA, XapaKTCpU3yCeMasa TCM, YTO B CTPYKTYPC CUCTCMEIL
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MCXaHHMYCCKasd 4YaCTb aIlIlpOKCHMHpPOBaHa

npucyrctByer [IH-perynstop mnonoxxeHus,
JIBYXMacCOBOM JAMHAMUYECKON MOJENIbI0 U B MPUJIOKEHUU K PEHICHUIO 3aJaud CHUHTE3a C

BbIsIBIIEHHEM napaMmerpoB [IM-perynstopa mnosjokeHus mnpeaycMaTpUBAETCA OINPECIICHUE

apaMeTpoOB MapaIIEIbHBIX KOPPEKTUPYIOIINX 3BEHBEB, BBOAUMBIX B CTPYKTYPY CUCTEMBI IO

TECOPHH MOJAIBHOTO yrpasieHus [1].
< Wl
Ky ™ . o
- la
My
Cs [
Ko -

Puc. 1. Cmpykmypunas cxema cucmemul
B cBsi3u ¢ mocneaHUM B CTPYKTYpY UCCIIEAYeMON CHCTEMBI, IPUBEIEHHON Ha puc. 1,
IPEeyCMOTPEHO BBEICHHE IMapaJUINbHBIX KOppeKTHpyrommx Bosnewctuit ¢, (t) u q,(t),

MOCTYIAIIHUX Ha BXOJ 3aMKHYTOI'O KOHTYpa TOKa COTJIaCHO 3aBUCUMOCTH
Up’r =Upn _ql(t) _qZ(t) 1

rae U | — BbixoaHas koopaunara [TU-perynsTopa nonoxenus, a Bosaeiicteus ¢, (t) u g,(t) B
CBOIO Oouepelb SBISeTCs (QYHKIUSIMH IPOMEXYTOUHBIX KoopauHat I, Ag(t) =@ (t) —¢,(t),

G U P,.

IIpu 3TOM OyneT cuumrTaTh, YTO HCXOJHBIE MapaMeTphl 3aMKHYTOI'O KOHTypa TOKa
ABIISIOTCS BBIOPAHHBIMU B COOTBETCTBHH C U3BECTHOM T€OpUEH MOAUYNHEHHOTO PErYIMPOBaHUS
peryusaropa IOJIOKECHUS U

U B KauyeCTBE CHHTE3UPYEMBIX BBICTYHNAIOT IapameTpbl
nepenaTouHble KOAQPHUIMEHTHI TapaJuIeIbHBIX 00paTHBIX CBsi3el [2].

3meck Ke€ OTMETHM, 9YTO C IeNbI0 KPAaTKOCTH HW3JIOKEHHUS BCE MOCIEAYIOIINe

NPUBOJIMMBIC B HACTOSIICH paboTe yCIoBHbIC 0003HAYCHHUS OYAYyT 3aMMCTBOBAHbBI U3 PadoT [2,

3].

CornacHo pabotsl [4] mepenaTounyo (yHKIUIO 3aMKHYTOTO KOHTYpa TOKa MOYKEM
IPEJCTaBUTh B allIIPOKCUMALIMOHHON (popme Buaa
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W (s)= K __1(5)
o 2rs+1 U,.(s)’

rne: K, = P T —IIOCTOSTHHA BPEMEHU THPUCTOPHOTO MTPeoOpa3oBaTes.

T
C yuyeTtoM TOCIHEAHETO W TIPEHEOPEKEHHEM HWHIYKIIMOHHON OOpaTHOW CBSI3H

nepefatouHas QpyHKUMS MEKIY BXOIHON KOOpIMHATHI KoHTypa Toka U (t) M BbIXOAHOH

KoopauHaToH rpu yenosun M, =0 MokeT ObITh 3aIHCaHO TakK:

_o(s)
W,,.(s) = U..(5) =W, (S)CW,, (s), 1)
rac:
K,(L+T,8)
W, (s) = — 5 2)
pnS
Wy (9) = WWMl Mt (3)
My (S)\NM2 (S)le (S)
1
W, (9)= I,s?+b,s+¢C,, ®
Wy, (9= 0 ®)
S°+b,s+cC,
WZl(s) = blZS +Cy;,. (6)

Ormernm, 4to B 3aBucumoctsix [2-6]: |, u |, —momenTsl mHepuuu, b, u C,, —
COOTBETCTBEHHO KOY((PUIUECHT AUCCUIIAIIMN U KECTKOCTHU, & ¢ U (9, — YIIIOBbIE KOOPJHUHATHI

B JBYXMacCcOBOW JMHAMMYECKOH Mopaenu MexaHuueckodl uvactu mpusoma; K, um T, —

COOTBETCTBEHHO KO3(PPHUIMEHT YCWIEeHUs M TMOocTosiHHas Bpemenu [IM-perynstopa
HOJIOKEHHUS; S —omnepaTop npeodpasopanuii Jlamaca.

C YUYCTOM BBIIICU3IOKCHHBIX 3aBHCUMOCTEMN HMEEM:

b.s+c
W. (s) = 12 12 ’ 7
m (9) a,s" +a,s° +a,s’ 0
K.C(b.,s+cC
Wnpl(s): - T (412 312) =, (8)
As®+A;s" +AsS’+AS

rne: a, =1,1,;

a; = blZ(Il + Iz);
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A, =2m;+a,;
A, =2, +a,;
A =2a,.

JUis pelleHHs 3aJaud CMHTE3a IO 3aJaHHBIX IIEPEXOAHBIM IIPOLIECCAM  3aaeM
BBIpOKCHHE >KelaeMoro mpoiecca ¢@,(t), ¥ Ha ero OCHOBE PAaCCUUTHIBAEM BBIPAKCHHS
xemaembix koopauHat L(t), A@.(t), @.(), ¥ c mOMOIIBIO MOCIEOHUX peanu3yem

napaiesibHble KOPPEKTUPYIOIIHE 00paTHBIE CBSI3U.

MoxeM 3anucarthb:

a,s* +a,s® +a,s’

1.(s) = P (S); 9)
b,,S +Cy, 2

l,s°

Ap.(S) = ———0,.(s), (10)

blZS + ClZ

. I.s>+b,.s+c

P (8) =2 0 2—220,.(s). (11)
12s + ClZ

C wucnonp3oBanueM 3aBucuMocteir  (9)-(11) OMONMHUTENBHOE KOPPEKTHUPYIOIICE

BozaeiictBue ((S), [1], mocebutaemMoe Ha BXOHI 3aMEHYTOH KOHTypa TOKa BBIPA3HTCS

3aBUCHUMOCTBIO
g(s) =, (s) +0,(8). (12)
rae:
8,8" +3,5° +3,8° l,s° 1,s° +b,s+cC
gl(s) b + KA(p 2 @ 2 -2 - ¢29/c’ (13)
12S + ClZ blZS + 012 blZS + ClZ
9,(s) = K5, SPoe (14)
a K, K, , K,, u K, —uckombie K03(PHIHEHTBI apajielbHbIM KOPPEKTUPYIOIIHX 3BCHBEB.
3anuuem:
K;C(b,s+c
W, (s) = (by, 12) (15)
1+Wnlql(s) D.s® +D,s* + D,;s® + D,s? +Ds
W (S) WI KTTC(blZS + Cl?_)
! 1+W, K, s N, (s)
_ K1Clby5+Cy) _
(Dys° + D,s* + D;s° + D,s* + Djs) + K 1K, C(by,s +C,,)s
* (b23S + C12) (16)
(D s°+D,s* +D,s° +D;s)+ K. K, (b,s+c;,)s’
rae: D, =A;

D,=A+K/K;a,;
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D3:A3+KrT(Kia3+K' |2);
D, =A2+KTT(Kiaa+KA¢I2+K b.);
D1 = KrT K¢2C12;

Nmu:
W” (S) — : KZT (b23S :_ Cl2)* - — (17)
D.s>+D,s" +D,;s°+ D,s* + D;s
rac.
D,=A+K_ (Kia, + K, 1, + K, b12)+KTTK(p2b12, (18)
D, = K KC +K. Kclz, (19)
K, =K,C. (20)
Teneps nepeiigem K nepenaToyHon QyHKIIUU BCEl CHCTEMBI:
W, W
Wy(s)=—e Mo (21)
1+ kOCW,,Wpn N,
B KOTOpOU
K @+T_ s "
Wy Wy (5) = ) KaBSvey)
TS D.;s>+D,s"+D,s"+D;s
— n TT (blzS + Clz)(l+Tan) (22)
D,s° +D,ss° + D,,s* + D,,8° + D,,8°
C Y4Y€TOM U3JIOKCHHOI'O OKOHYATCIIBHO MTOJYUIUM
MO = KTT* (bIZS + CIZ)(Tpn +1) = KTT* (bnzs2 + bnls + ClZ) ; (23)
Ny(s) =D, s’ + D,.s° + D,,s* + D s’ + D,,s* +
+k K K. (b, 8% +b, s+Cp,) =
=D, s°+D,s’+D,,s*+D,s’+D,s*+D,+ D, (24)
rae: D= ASTpn ;
Dys=AT, + KchnKTTa
D.. %TpnjtKﬁ pn(Ka3+K 1,);
D AZTpn+KrT pn(Ka2+KAgo|2+K |12)+KrTTan¢)2|IZ’
D = KTTTpnc K + kOCKnKTTan +K. KTTTpn ;
D - koc Kn Knbnl >
D - kOCKnKZ‘TC12 >
bn2 = b12 pn;

bnl = ClZTpn + b12 .
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K, K,, K, unK

Jlns pereHus 3agauu noadopa UCKoMbIX mapameTpos K, T Ao Vo

pn? @’

BBIOMpPAaEM THIIOBOE XapaKTEPUCTHUECKOE ypaBHEHHE 6-OW CTeleHu, MpuBeAeHHOE B paboTte
[6]. K npumepy BbIOMpacM XapakTepHCTHYECKOE ypaBHEHHE 6-OM CTENECHHU, B KOTOPOHl Bce

KOpHHM BEILIECTBEHHbIE, HOPMHPOBaHHAs JUIMTEIBHOCTb IE€pexoaHoro mpomecca t,, =10,
A =6,00, A, =1500 A;=20,00, A =15,00, A’ =6,00.

Hame xapakrepucTuieckoe ypaBHEHUE IPUBOAUM K HOPMUPOBAaHHOMY BULY:

N.(S) =5° + A.S® + As* + Aus® + As® + As+ A, (25)
rac:
A.=[ A +KKja, |/A, (26)
Av=[ A+KG (Ko + K, 1L /A 27
A =[ A+ KL (K, + Ky 1, + K, b,) + KEb,K, A, (28)
A= K:TCIZ K(pl + k(pz KaCp, + kocTrT K, Tl}/As ' (29)
Ai* = kocKn K:Tbnl/ASTpn > (30)
Ai)* = koc Kn K:TCIZ/ASTpn . (31)

Hcxons wu3 kenaemMod IIMTEIbHOCTU tHlnepexo,uHoro nponecca BbIUUCIIACM

k03¢ ¢urment HopmupoBanus Kj cormacHo paBeHCTBa

K, =z, (32)
t2

C HUCIIOJIB30BAHHUEM MMOCJICAHETO 3HA4YCHUA KOB(l)(I)I/II_[I/ICHTOB B KEJIaCMOM

XapaKTEpUCTUYECKOM YPAaBHEHHMH BBIPA3ATCS TaK:

A = Kyhy
A = KGA,
A, = KA,
Ao = KGA,,
AL = KA

A, =K;.

VckoMble BeTMYHHBI TapaMeTpoB o0paTHBIX cBsa3eil u [I1-perynsaTopa nonoxenus K,

u T, ompenenseM U3 paBeHCTB

A+ KiKGa, = ALA, (33)
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A’.+K:T(Kia3+K¢>_Ll2):AA*A‘5’ (34)
A+ K:T (Kia?. + KA(pIZ + K('p_LblZ) + K:TblzK(/')Z = As*As' (35)
« « 1
K€K, + k('pz KorCro + Koo K Ko T =AA, (36)
pn
koc Kn K:T bnl = Al*ASTpn 4 (37)
koc Kn K:T C12 = Ab*ASTpn . (38)
[TonydeHHyI0 CHCTEMY PABEHCTB PELIAEM B CIEAYIOLIEH MOCIEI0BATEILHOCTH:
3 paeHcTB (37) u (38) onpenensem K, u T, nanee n3 (36) K, , u3 (35) — K, u3 (33) -

Ki nus (34) -K,, .

3AK/IIOYEHUE
Ha ocnHoBe MMPOBCACHHBIX HCCIEIOBaHUM MMOJIYYCHBI MAaTEMATUYCCKUEC 3aBUCUMOCTH, C
MMOMOIIBIO KOTOPBIX MOKHO OCYHICCTBJIATH INOUCK CUHTEC3UPYCMBIX IIPOLCCCOB 110 3aJaHHOMY

XAPaKTCPUCTHUICCKOMY YPABHCHUIO JKCJIACMOTO ITponecca.
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ISSUES OF SYNTHESIS OF HAVING ELASTIC LINKS IN MECHANICAL PART
ELECTROMECHANICAL DRIVE
Tamaz Mchedlishvili, Zaza Surmava, Leri Kobakhidze,
Giorgi Parunashuvili
Abstract
Dynamic studies of modern high-speed electromechanical follow-up drives are largely
concerned with considering the elastic properties of mechanical transmitters that in turn require
further refinement of the methods and methodologies involved in the parametric and structural
synthesis of systems under study. In the presented paper are considered methodological
approaches and initial mathematical dependencies related to the further refinement of

dynamically synthesized drive systems with elastic links in the mechanical part.
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L1-01A,L2=AB, L3= BC,L4=CD,Ls=0,C,L6=03D, L7=0203.

@4 37bob LoHgol s LEdMEMmm 36503369 MdIL 3060Bg3m B39 M3000Mb o
3956039000 3oL (33900935 MAL 2063390 doxom. C,B s D {ohEHowgdol
300M0b5@JO0L 4oLs3gd® 299Mm3049bmom o Msd®s [1]-do sefigdowo dgmmo.
5 9gomEol msbsbdoco C  §9o@owol  30mm©obs@gdo  0gbgds
Xc=Ls*(cos @4), Yc=Ls*sin(¢p4). D fgGowolb 3mmmobs@gdol goboggdsw C FgOhGowo
265 893596000 O3 930w m9b s 29dm3zmzsmo dolio bLoy®mdg BmEmIMwom:

Co, = JL; + 13- 2L, L,CO5(p,)

CO3-0L doge g 9boo 3Mmbg X 0g®dmsbepx=180-arcSIN(Yc/ COz). D {o®@EHowosb
65 5303500 BomMdO CO3 gMdHg s godmzmzsma dsbdogro C oM@ owosb
59 56000d53 XD=(L42+C03-L6%)/2(CO3)

3mombg CO3 0gMdbs s CD - dmeob ss=arcCOS(XD/La4)

39obg 0 CO3 0g®Adbs o DO3 -l dMob @s3=arcCOS((COs-xD)//Ls)

CD &m0l doge 99ddboero 3mmbg X-09@dmsb  gco=@X+ @s4s—180°

C P9m@0ob 30mMm©obs@gdo: Xc =LsCOS(ps),  Yc =Ls*SIN(p4).

B §96® 0ol 3emm@obs@ndo: Xe=Xc+LsCOS(pco+p), Yg= Yc+ LsSIN(pco+B).
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194.24 18.458991 4207581 114 125456 118.8584 1450498 -19.6616 54 40381
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2842701 27.01338 10.66076 122 1325476 208.8885 23.02845 -13.2084 62 47.47276
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@5 AB 356md535B9 00090509 S f9OE0wwolb GMsgdEHm®ogdo (bvme.4).

359myg9g6900 oG MGMS:

1. Aprodoaesckuii M. U. Teopus mexanuzmoB u MammH. M,;Hayka,1975.640c.

IMPOEKTUPOBAHUE MEXAHU3MA I KJIACCA III ITOPAAKA C
HUCITIOJI30BAHUEM ITPOI'PAMMBI “Excel”
Kaxereannze Tenrus, Unypuase Kooa
Pe3rome
PaccmarpeiBaeTcs ompeseneHue JIUH M PACHOJIOKEHHHM KPUBOILIMIA M IIATyHA
MexaHu3aMma | kusacca Il mopsaka (mo Accypy). Ilokazano, 4To 3amada moOXo0Xa
POCKTHPOBAHUIO KPUBOIIUITHO-TION3YHHOTO MEXaHW3Ma, MOJ3yH KOTOPOTO IBMXKETCS IO
ompenenenHoi kpuBoil. C mcnom3oBanueM mporpammbel “Excel” moctpoensl Tpaekropun

PA3HBIX TOYCK MCXaHU3MaA U CTUJIIN30BaHHAs CXEMa MCXaHU3Ma.

Design mechanism of class | kind 111 using the program "Excel""

T. Kakhetelidze, K. lluridze
Abstract
Determination of the length and location of the crank and coupler mechanism of the
class I kind 111 (according to Assur) is considered. It is shown that the task is similar to the
design of a crank-slider mechanism those slider moves at a certain curve. Using the Excel
program, the trajectories of the different points of the mechanism and the stylized mechanism

scheme are constructed.
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7KeJIe3HOAOPOKHBIX MATHCTPAJICH U BO3MOKHOCTH MMOCTPOEHUS

BOJIOKHO-ONITHYECKHH CEeTH JJIfl X perucrpanun

Mepad TI'onansze, Hukouaii Mreopumsnian, Tenru3 Tadouaze,
Jlama ®dxakajaze
Pe3rome
B crathe paccMOTpeH CpaBHHUTENbHBIM aHaNIU3 ypoBHEH BUOpaluu BO3HMKIIEH Ha
HOI[BI/I)KHOI;'I COCTaB U MMACCAKHUPOB IPU ABMIKCHHUU ITOC3A0B Ha CKOPOCTHBIX MAarucCTpaliiax, a
TAaKKC pCIIArOIIUC (baKTOpBI oT Bnﬁpaunn 1 BO3MOXHOCTHU ITIOCTPOCHUS BOJIOKHO-OITHYECKOH

I/ISMepHTCHBHOﬁ CCTH i1 UX PECTrUCTpalu.

Comparative Analysis of Vibration Levels for High Speed Rail
Highways and Their Registration for Building Capabilities

of Fiber-optic Network
Merab Gotsadze, Nikoloz Mghebrishvili, Tengiz Tabidze,
Lasha Pkhakadze
Abstract

The article discusses the comparative analysis of vibration levels on moving staff
and passengers when high speed trains travel on the main line, impending factors caused
by vibrations and capacity of fiber-optic measuring network building for their

registration.
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MeToa0/10T1s1 OLIEHKH PHCKA BHI3BAHHOIO BHIMbIBAHHEM Oepera
PEeKH UJIM NepeTeKaHus 3eMJISTHOU IVIOTUHBI Pa3pyLICHUs ¢
MOMOIIbLI 0OAHOMePHBIX (1D) ypaBHeHuUil coCTOAHUSA

HEPABHOMCECPHOI'O IIOTOKA

XBuua UpemamBuiu, I'nopru bepasenamsBuiu
Pe3rome
B pabote npennaraercs cornacHo ogHoMepHoro (1D) HepaBHOMEpHOro ypaBHEHMSI
COCTOSIHUS TTOTOKA IMPOrHO3UPOBAHMSI BBI3BAaHHBIX CESIMHM YIpO3 PUCKOB U OLIEHKU OJHUM U3
IpPEUVIOKEHHBIX ~HaMU  METOJIOB, OJMH COIVIACHO KOTOPOMY MOXHO Obulo OBl
KJaccu(uIupoBaTh B ciay4yae HEOONBIIONH TIIyOMHBI pPEKM PUCKM M BO3JICHCTBHE Ha
OKPY’KaIOIIIYI0 CPEly BBI3BAaHHBIX BBIMBIBAHHMEM Oepera peKd WM NEpPEeTeKaHus 3eMIISTHON

IIJIOTHUHBI.

Methodology for assessing the risk caused by wash-out of a river
bank or overflow of an eart dam destruction dam using one-

dimensional (1D) equations of state of uneven flow

Khvicha Iremashvili, Giorgi Berdzenashuvili
Abstract
In the paper is offered according to a one-dimensional (1D) non-uniform equation of
state of the flow forecasting of risks caused by mudflows by one of the proposed by us methods,

risks and assessments according to that, in the case of a shallow depth of the river, the risks and

environmental impacts caused by wash-out of the riverbank or earth dam overflow.
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MeToauuecKkue yKa3aHus JJIS PyCCKOS3bIYHbBIX
CTY/ICHTOB K BbINIOJIHEHHUIO JIA0OPATOPHBIX H
MPAaKTUYECKHUX 3a1a4 no npeaMery “KommnorepHsbie

TEXHOJIOTHHN’ (Yactb neppas)

Hapen:kan Mamnopust
(I'py3uHckuii TexHUYeCKHUil ynuBepcureT, yJi. M. KoctaBa Ne77, 0175,

Tounucu, I'py3us)

Pe3lome: B cesa3u ¢ pocmom  nOCMYNieHUs pPYCCKOA3bIYHBIX CMYyOeHmo8 6 I py3unckuil
MeXHUYEeCKUll yHU8epcumenm 6CMal GONPOC O  CO30AHUU MEeMOOUYECKUX YKA3AHUL NO
BbINOIHEHUIO 1AOOPAMOPHBIX U NpaKmudeckux pabom no npeomemy ‘“‘Komniomephwie
mexuonocuu” Ha pycckom sazvike. B Ilepsoti uwacmu  cmamvu npedycmampeusaomcs
nOOPOOHbLE YKA3AHUSA NO BLINOJIHEHUIO 340aY 8bINOIHAIOWUX 8 meKcmeom pedamope Microsoft
Word. Paspabomsinbl 60npocst nocmanosku 3a0ay pewiaiowcxcs 6 Word-e, a maxace oaromest
nOOpPOOHbBlE ONUCAHUSL NOCTEO08AbHOCHel uX pewtenus. Hauunmas ¢ onucanusi camvix
APOCMBIX NPUMEPOS NOCMAHOBOK 3A0ay, CMYOEeHm NOCMENeHHO 6800UMCS 8 MUpP peuleHus
NOCMABNIEHHBIX Neped HUM 3a0ai ¢ NOMOWbIO KOMRiomepd.

KmawueBnisie ciioBa: File, MC Office, Caiir.

BBEJIEHUE

3a nocineaHue roAbl 3HAYUTEIBbHO BO3POC KOHTUHIEHT PYCCKOCCKOSA3BIUHBIX CTYACHTOB
MOCTYNaMKX B [ py3nHCKUIN TEXHUYECKUN YUBEPCUTET HA pa3HbIe crieliMaibHOCTU. M3yueHue
Kypca KOMITIOTEPHBIX TEXHOJIOTHH SIBIISIETCS 00s13aTeTbHBIM  TIPEAMETOM Ha  BCEX
cnanuanbHOCTRsIX ['TY. IloaToMy oOkazamoch 0cO00 BaKHBIM  CO3JJaHHE METOIUYECKUX
YKa3aHUU K BBITTOJHEHUIO TAOOPATOPHBIX U MTPAKTHUECKHUX paboT Ha pycCKOM si3bike. B mepBoit
YacTH TPEJICTABICHHOW CTaThbU NMPHUBEAEHBI MakeThl mpakTthueckux 3agad no MC WORD.
EcTecTcBEHHO B 0JTHO# CTaThe HEBO3MOXKHO BMECTUTh OTPOMHBINA MaTEPHAII TIO MPAKTUUECKUM
3amannam. [loaTomMy B mepBOil 4acTH pabOTHI pa3MelNieHbl B OCHOBHOM 3aJa4d TEKCTOBOTO
penakropa — WORD. B nocienyromux 4acTeix cTaThbi MOCIEBaTENbHO OyIyT MyOIMKOBATHCS

3aJaund Kak 1o aiekTpoHHbIM Tabimunam — EXCEL, a Takke um 1o BceM mporpaMmmam,
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npexycMoTpeHHbIM o Cunabycy. Kaxxnas 3agaua cTaBuT nepea coboit ornpeneseHHyo 1eb:
a) TIOCTaHOBKY 3ajJauu, 0) ompejeseHHe IOCIe0BATEIbHOCTEH Omepanuid 1Mo BHIIOJIHEHUIO
3ajaud. B 3aBepineHun pelieHus BBIJAIOTCAB B BHUJAC 3alOJIHEHHbIX Ta0Onuil. B crartbe
MPUBEICHBl CCHUIKM HAa CAlThl C LEJIbl0 OOOTOUICHHS 3HAHUN U BHEJPEHHUS CTyIEHTaM
HABBIKOB CIOCOOCTBBYIOIIMX CAMOCTOSTEIBHO CTaBUTh W PEIIaTh 33Jayd C MPUMEHEHEM

KOMITIOTEpa.

OcHoBHasl 4YacTh

[IpuBeneHHBIE B J1a0OPATOPHOM MPAKTUKYME 3aJIaHUS COCTABJISIIOT MHHUMYM TOTO
MPAKTUIECKOT0 MaTepraia KOTOPHUHA JTOJDKEH BBIOJIBHUTE CTYJCHT JIUIS JIONyCKa Ha YK3aMEH;
Kpowme, Toro asns sx3aMeHa J0JDKHBI ObITh OJATOTOBIICHBI U IPYTUE BOIMPOCHI, 3aTPOHYTHIE B
MPOYUTAHHOM B JIEKIIMOHHOM KYypce.

Hwxe mnpuBomsATCS 3aJaHus, HAYMHASA C CaMBIX IPOCTHIX IMPUMEPOB, KaTOphIC
MOCTEIICHHO BBOJST CTYAICHTa B MUP PEUICHUS MOCTABICHHBIX TIEpe]] HUM 33]1a4 C TIOMOIIIBIO
KOMITIOTEpA.
3aganue 1. Ilenp paOoThl: a) HAYYUTHCS BBHINOJIHATH ONEPAllMKd IO CO3JaHUI0 U
dbopMaTupoBaHUIO TaOIUIl B JOKYMEHTE; OIepaluu Mo oO0pabOTKe MaHHBIX TaOIUIIbL:
COPTUPOBKA, BBIYUCCIICHWE, b) HayduThCs CO3/1aBaTh TAOIMYHYIO MOJETh HAa OCHOBE
TEKCTOBOTO OMUCAHUS M PEATU30BaTh €€ B CPEJie TEKCTOBOTO PEAaKTOpa.

HeoO0xonumMoe mnporpaMmHoe o0ecredyeHHe: YCTAaHOBKA U 3aJaHUE HEOOXOIUMBIX
napameTpoB Iporpamaoro obecneuenuss Windows, MS.Office.
CoznaTh B HOBOM JIOKyMEHTE TaOJUIly C 3aJaHHbIM QopmaTupoBaHueMm, 2. CoXpaHUTh

JOKYMEHT MOJ cBoel (haMuinel, ykazaB HOMEep MPaKTHUECKO paboThI.

Tabnuya 1.
Hacenenue MJIH. ILnoTHOCTHL Moo
Ha3Banue cTpanbl Yeu. yes. Ha kB. kM — KB.KI\,/I
1971r 1989r 1971r 1989r
Ascrpanmus u OkcaHus 19 26 2 3 8,5
Adpuxka 361 628 12 21 30,3
EBporra 642 701 61 67 10,5
IOxnas Amepuka 190 291 11 16 17,8
Cesepnas u LlenTpanbHas 320 429 13 17 24.3
Awmepuka
A3zus 2161 3133 49 71 44 4
Beck mup 3693 5201 27 38 135,8
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HOCJ’IGI[OB&TCJ'IBHOCTB BBITIOJTHCHU A

1. BcraButh Tabmuiy HCIoNb3ys KomaHny BeraBka-TaOnmia, mpeaBapTelbHO ONPEICITHB
KOJIMYECTBO C TOJIOIOB -6, CTPOK-9.

3aganue 2.

Tabmuua 2. IIpaktrueckas pabora «Co3nanue Tabauil B TEKCTCTOBOM penaktope WORD”

Otkpoiite TekcToBbii penaktop MC WORD?”, Co3paiite Tabnuiry, coctosiyto u3 7 CTj106110B

17 ¢ TPOK. 3aroiHUTE TaOIUITy CIASAYIOIMIMM 00pa3oMm:
Tabauya 2.
-] 2 <
S o = < 2 = g
= = = o) = o
o = (=% L =] = ©
o = o) S = <.
g -] - = 15
1 Marematuka | Pycckuii s3b1k T'eorpadus MaremaTuka n30
Martemaruka
2 Jlureparypa Wn. SI3b1Kk Pycckwuii s3b1k
Ucropus = Texnonorus
3 Teorpadus Uctopus Buonorus E
JIurepatypa £
4 | Pycckuil a3bIK Marematuka HH. S3b1K 5 Puropuka
OBX N
5 Wndop-
OuU3KyIb- MaTHKa
6 Typa
3az[aHHe 3. BcraBnTe B Balry Ta6n1/1uy pacriiCaHnue 3BOHKOB YPOKOB.
Tabauya 3.
= <
Pacnucanne | S = = a = g
SO = = L = =3
:E = 2 : : g
3BaHKOB =2
: 3 ° 2 = 2
Pycckuii Mare-
80040 Maremaruka Teorpadus 130
Marema- SI3BIK MaTHKa
THKa Pycckuit
84592 Jlureparypa Un. SA3b1x
SI3BIK TexHo-
Ucropus
T'eor- ] JIOTHS
9%5.10%° Hctopus Buonorus E
padus s
Dycemni Jlureparypa <
1025-11% Matemaruka Un. Szeix | Puropuka
SI3BIK
OBX
11151155 Wndopmaru
Du3KyIbTYpa Ka
1200_ 1240

86




»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

3amanue 4. CoctaBieHue Gopmyt

3anuck Matemarmuecakux Qopmyn 0ol cioxHoctd B WORD-e BhImonHsIeTCS
JIOTIOJTHUTEIBHOM IporpaMMoit Bxoasiei B maket Microsoft Office- 1.1. pegaktopom dpopmyst.
Jnst ero oTkpeITHs B MyHKTe Document menu — BeiOupaercs : Insert —object — Microsoft
Equftion — Paste. B mocamenctBum, cpean NOSBUBILCHCS B OKHE MPOTOYKOJIbHUKAMHU

HpGI[CTaBJ'IeHHOf/'I NAJIATPBI C Ppa3HBIMU 3allMCBbIAMU, HAIO0 HAaWTH MMEHHO TOT BH]T KOTOpBIfI

X
COOTCBETCTBYET W YIPOILIAeT cocTaBieHue (opmynsl. Hampumep: mias 3amucu npobu  —
y

YHKIOUHU JI1 €ro 3allMCH OTAKPBIBAIOTCS MICJIKAHUEM IIOA HUM Ha TPCYT'OJIbHUK. Ha nucte

YKa3bIBACTCA TAKIKC U MECTO 3aIlIMCU q)OpMy.]'ILI.

3
CocraBbTe POPMYIIBI: Z = x;f/? + f_nl x+y
mo sina N\Nn, .
,8=Z T+len_,oo <1+—) +sin" a
k=0 n

anganue 5. CocTaBbTe CXEMY IIPUBEICHHYIO HUXKE!

Cxema
\ 4 \ 4 \ 4 \ 4
Cxema 1 Cxema 2 Cxema 3 Cxema 4
L
»| Cxema$5 » Cxema 6 |
Cxema 1.

Jlns cocraBneHus 000N cxembl U3 MeHI0 Insert BeIOMpaercss BcTtaBka Tex BoOX,

KOTOpasi 1aéT BO3MOKHOCTh BBIOOpA JIFOOOTO HY)KHOTO BapHaHTA.

Hcnoab3oBanHas aureparypa:

1. 3. lgepaiinze, 3. banamBumu, M. Huxapanze, JI. lllaBepmamBunu, «MeTonnueckue
yKa3aHUs 1O MPaKTUYeCKyMy Kypcy HWH(POPMALMOHHBIX TexHojoruu ,131.-Bo.
”Texuuueckuit yausepcuretr 3a 2006-2010rr. (Ha rpy3UHCAKOM SI3BIKE) ;

2. M.Onunanu, KoMmmoTepHble TEXHOJIOTHH, METOUYECAKHE YKa3aHUs 110 MPAKTHICCKOMY
Kkypey. 7, U3a.-Bo. "Texunueckuit ynuepcuter” 3a 2011r. (Ha rpy3uHCaKOM SI3bIKE);

3. B. ®onbk. “Tabnuunsie pacuetsl B WORD-¢; (Ha YouTu-be)
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4. Exarepuna [lemkosa , “Co3ganue u pegakrupoBapaue tabmui 8 WORD-e ”;(Ha YouTu-

be).

Guidelines for Russian-speaking students to perform laboratory

and practical tasks on the subject of “Computer Technology “

Darejan Mamporia

Abstract
In connection with the increase in the enroliment of Russian-speaking students at the

Georgian Technical University, the question arose of creating guidelines for the implementation
of laboratory and practical work on the subject “Computer Technologies” in Russian. The first
part of the article provides detailed instructions on how to perform tasks performed by the
Microsoft Word editor. The problems of setting tasks solved in Word are developed, and
detailed descriptions of the sequences of their solution are also given. Starting with the

description of the simplest examples of problem statements, the student is gradually introduced

into the world of solving the tasks assigned to him using a computer.
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ONPEJEJIEHUE CYMMAPHOM CUJIbI TSATU HA TATOBOM
KAHATE IIPU TPEJIEBKE B IIO/IBEHHIEHHOM COCTOSHHUHA
ITOITEPEYHO INIEPEHOCHbBIM TAT'OBO-HECYIIIUM KAHATOM
KAHATHOM TPEJIEBOYHOM YCTAHOBKH

Mausxa3 Axsiaeananu, 3ayp banaduapamsuiau, Tunatun 'orumsuimy,
Hasung MocymnmBuiau, Pamasu Tkemasiaase
Pe3rome

Pa3paboTtana u co3maHa ympolleHHass cXema JABYCTOPOHHEW ABYTATOBOTO KaHATHOW
NONEPEYHO TIEPEHOCHOW KaHAaTHOM Tpene4yHoil ycTaHoBkH. IIpoBeneHo pacueTHOe
HCCJIEI0BAHNE CYMMAapHOU CHJIBI TATH HA TPY30BOM KaHATE KAHATHOM TPEJIEBOYHON YCTaHOBKH
Ipu TPCJIACBKEC B MOABCHICHHOM COCTOAHHMU HOINCPECHHO INMEPCHOCHBIM TATOBBIM KaHATOM BO
BpeMs BBINOJIHEHUSI YETBEPTOW ONepaluy TEXHOJIOTHYECKOrO Ipolecca TPelIeBKUA. TOouku
npuiiokeHus cuin conporuBinenus [-XX; B XX mocienHeld Touke T.e. B TOYKE HaxJecTa
TATCOBOI'O KaHaTa Ha OapabaH cyMMapHasl Cujla CONpPOTHBIIEHUs paBHa 639 krc, nmogoOpax

AUaMCETPp CCUCHUS TATOBOI'O KaHaTa 8 MM 1 QJICKTPOABUTATCIIb HG6€I{KI/I 4 xBrT.

Determination of the total traction force on a traction
rope during skidding in a suspended state by a transversely-

movable running skyline system of a cable skidder
Malkhaz Akhvlediani, Zaur Balamtsarashvili, Tinatin Gogishvili,

David Mosulishvili, Ramazi Tkemaladze
Abstract
A simplified scheme of a two-way transversely-movable running cable skidding system
with two traction ropes has been developed and created. A calculated study of the total traction
force on the cargo cable of the cable skidding system during in suspension state with a
transverse-portable traction rope during the fourth operation of the process of skidding has been
carried out. The drag centers 1-XX; in the last XX point, i.e. at the overlap point to the traction
rope on the drum, the total resistance force is equal to 639 kgf, the diameter of traction rope —

8 mm and the electric motor of the winch — 4 kW are selected.
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tpancnoptHoro kopugopa TPACEKA mnpu mnepeBo3ku Hedtm Kacnus. Bapiaga,
oromnererr OCXK][ Ne4-5, 2002, ctp. 19-20;

2. [IlaBnoBckuii W.I'., IlepmunoB A.C., UYepnworoB A.Jl. Opranuzanus JIBHKCHUS
COeIMHEHHBIX noe3/10B. Mocksa, u3a. «Tpancnopt», 1977. - 128 c.

I[HoBbIIEHHE NPOU3BOAUTEIHHOCTH JIOKOMOTHBA HA ITIABHOM
MarucrpaJje I'py3HHCKOH Ke1e3HOW JOPOrd NP YIJIOTHEHHOM

NMponycKe BAroHOIOTOKOB
Kenkan3se Ilerpe, Teaus I'purosa, Mazanamsuiau /laBun,
HuxkoaanmBuin AjieKcH
Pe3rome
B cratbe paccMOTPUBACTCA BO3MOKHOCTHU IOBBIMICHUS TTPOU3BOJAUTCIIBHOCTHU JIOKOM-
OTHBA Ha prsnncxoﬁ JKeJIe3HOM Aopore; IMpuBeACHbBI COBPECMCHHBIC MCETOAbI YIINIOTHCHUS
BAaroHOIIOTOKOB; IMPOaHAJIU3UPOBAHBI I_ICJ'ICCOO6pa3HOCTI/I HUX MPUMCHCHUA C TOYKH 3PCHUA
MOBBIIICHUA TPOU3BOJUTCIIBHOCTH JIOKOMOTHUBA, 000CHOBAHEI KpUTCPUU BBI60pa YKa3aHHBbIX
METOOAO0B.
IMPROVEMENT OF LOCOMOTIVE CAPABILITIES ON GEORGIA RAILWAY
TRUNKWAY BY CONCENTRATION OF CARRIAGES FLOW
Petre kenkadze, Grigol Telia, David Mazanashvili, Aleksi nikolaishvili
Abstract
In the article are considered the possibilities of improvement of capabilities of freight
locomotives on Georgian Railways discussed; are stated contemporary methods of carriages
flow concentration; are analyzed the advisability of their application in improvement of
locomotive’s efficiency; are justified the criteria for selecting these methods.
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HUHTEHCUDPUKALIUA PABOTHI KEJIESHOJOPOKHBIX
TEXHUYECKUX CTAHLIUI

Ouer buunameuian

Pe3rome
B cratbe paccMOTpeHbI U U3BICKAHBI OCHOBHBIE MPUHITUIIBI YBETHUEHUS IPOITYCKHON 1
nepepadaThIBAONIE  CIIOCOOHOCTH — KEJIE3HOJOPOXKHBIX ~ TEXHHUYECKHUX  CTAaHIUH W
c(OpMyJIMpOBaHbl HANpPABJIEHUSl TEPCHEKTUBHBIX pPa3BUTUH YKa3aHHBIX CTAHLUMN; JlaHa
YTOYHEHHAss METOJAMKA OMpeieNieHusl mepepadaThIBaIONIel CIOCOOHOCTH COPTHPOBOYHBIX
YCTPOMCTB TEXHUYECKUX CTAHIM W Ha OCHOBE pPACUETOB IOCTPOCHBI 3HAUUTEIbHBIE

3aBHUCHMOCTH, Y KOTOPBIX UMCCTCA MPAKTHICCKad ICHHOCTD.

INTENSIFICATION OF RAILWAY TECHNICAL STATIONS
OPERATION
Oleg Bichiashvili
Abstract

In this article are considered and studied the key principles for increasing the
productivity and processing ability of a railway technical station and are formulated directions
for the prospective guidelines for the mentioned stations; is stated the refined methodology for
determination of processing ability of marshalling devices of mentioned stations and based on

calculations are constructed important dependencies that have the practical value.
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Georgia's industry and possible development directions

Megi lakobashvili, Lasha Rokhvadze
Abstract

GDP of Georgian on one inhabitant is calculated to be 4200 $, which is less than not
only the analogous indicator of industrious states but also the average indicator of the world.
The main level of the economic progress is in the development of the industry sector, for what
the main macroeconomic problems to be solved are: the development of the market
infrastructure, the accomplishment of liberal tax policy, increasing of the relations strength of

monetary affairs and providing of economic justice.

COCTOSAHUE MPOMBIIIIVIEHHOCTU I'PY3UHU U BO3MOKHBIE
HATIPABJIEHUS PA3BBUTHUSA
Meru SIko6amBuin, Jlama PoxBaase
Pesrome
BBII I'py3un Ha nymy Hacenenust coctasisgeT Bcero 4400 momnapos CIIA, yro B
HECKOJIBKO pa3 OTCTa€T HE TOJIBKO OT TPOMBINUIEHHO pa3BUTBIX CTpaH, HO M OT
CpPEeIHEMHUPOBOTO YpoBHs. Kilod K HSKOHOMHYECKOMY pOCTY JIEKUT B Pa3BUTUHU
MPOMBIIIIEHHOCTH, 11 KOTOPOM MaKpO’IKOHOMUYECKHE MPOOJIeMbl UMEIOT IEPBOCTETIEHHOE
3HaYeHHE; PA3BUTHE PHIHOYHOH HHQPACTPYKTYpPBI; peanu3anus JuOepanibHON HaloroBon
NOJUTHUKH; TOBBIIIEHHE MPOYHOCTH JCHEKHO-KPEIUTHBIX OTHOLIEHWH H olecreueHue

3 PEeKTUBHOCTH SKOHOMUYECKON CITPABEITMBOCTH.
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DIRECTIONS OF MANAGEMENT AND ORGANIZATION OF
IMPROVEMENT OF ECONOMIC EFFICIENCY OF THE
GEORGIA UNIFIED TRANSPORT SYSTEM
Makvala Svanidze, Salome Davituliani
Abstract
One of the factors contributing to the economic efficiency of Georgia's unified transport
system is the forms of management and organization of entrepreneurial activities in the field of
transport services. In addition, the economic efficiency of the transport system depends heavily
on both the volume of cargo transported and the number of passengers transported, for which
economical-mathematical linear multi factor models are compiled. Estimates by model

identification criteria are given.

HAIIPABJIEHUSA YIIPABJIEHUS U OPTAHU3AIIUU NOBBILNEHUSA
3KOHOMHYECKOM Y®PEKTUBHOCTH EAUHOM
TPAHCIIOPTHOM CUCTEMBI I'PY3UHN
Maksaja CBannaze, Cajiome JlaButyiuanu
Pe3rome

OpauM u3 (HakTOpOB, CHOCOOCTBYIONIUX 3KOHOMHYECKOH A((EKTUBHOCTH €IMHOMN
TpaHCHOPTHOM cucrembl ['py3un, sBistorcs (OpMBI  YOpaBICHUS M OpraHU3aluu
MPEANPUHUMATEIILCKON  IeITeTbHOCTH B cepe TpaHCHOpTHBIX ycayr. Kpome Toro,
sKOHOMHUYECKass A(PPEKTUBHOCTh TPAHCIIOPTHOW CHUCTEMBI CYIIECTBEHHO 3aBUCHUT Kak OT
o0BeMa NNEepeBO3UMOI0 rpy3a-rpy3006op0Te, TaK U OT KOJIMYECCTBA IICPCBO3UMBIX ITACCAKUPOB-
Haccaxcnpoo6op0Te, IJIL KOTOPBIX paspa60TaHLI SKOHOMHUKO-MaTeMaTHUEeCKHUEe JTUHEHHbBIC

MHOTrogakTopHble Moenu. [IpuBeneHb! OLIEHKH 110 KPUTEPUSM UACHTU(DUKAIIMN MOJIEIH.
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Improvement of Corporate Management Development in

Georgian Machine Engineering

V. Zeikidze, G. Maisuradze, T. Rukhadze. T. Khamkhadze
Abstract

Due to the peculiarities of business relations in Georgia, there are no guiding principles
of corporate management, which create significant problems in the relations with international
companies and in the development of the country's economy and such important fields as
machine-building. In the initial phase, it is necessary to have a so-called "soft-low". The
development of soft law recommendation documents and its practical application will make it
possible to refine it. Practical application of world-class corporate management experience

allows Georgia to successfully address key driving challenges.

YCOBEPHLIEHCTBOBAHMUME PA3BUTHUA KOPIIOPATUBHOI'O
MEHE/’/KMEHTA B MAIIMHOCTPOEHUU I'PY3UHN
Ba:ka 3enxnnse, 'mopru Maucypanze, Tamap Pyxansze, Tamapu Kamxanse
Pe3rome
Hcxons u3 ocobeHHOCTEH pa3BUTHs MPeNPUHUMATENbCKON IeATeIbHOCTH B ['py3un
HE CYIIECTBYET PYKOBOIAIIMX MPUHIUINOB KOPIOPATHBHOTO VIIPABJIEHUS, YTO CO3HAET
3HAYUTCJIIbHBIC HpO6J’IeMBI npu BSaHMOHeﬁCTBHH C MCXKAYHAPOAHBIMU KOMITAHHUAMU WU MICPEL
9KOHOMUKOM CTpPaHbI, B TOM YHUCJIC B Pa3BUTUHU TaKoOM Ba)KHOU OTpacCiii Kak MAalTHHOCTPOCHUC.
Ha HavyaJIbHOM 3Talle 00s13aTeIbHa paspa60TKa PCKOMCHAAIUOHHBIX JOKYMCHTOB T.H. ,,MATKOT'O
SaKOHOHaTCHBCTBa“ u B PpCE3yJibTaTC MNPUMCHCHHA HaA IMPAKTUKEC CTAHCT BO3MOKHBIM
YIYUICHUE W COBCPHICHCTBOBAHUC IOTUX ITOKYMCHTOB. HpaKanecxoe IMPUMCHCHUE OIIbITa
KOPIIOpPaTUBHOI'O YIPABJIICHUA B MHUPE MPEAOCTABIIACT BO3MOXXHOCTL YCIICIIHOI'O PCIICHUA

CTOAIIUX NCPEa MAITMHOCTPOCHUCM prSI/II/I OCHOBHBIX 3aJa4.
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IOOPEKTUBHOCTD JIOIT'NCTUKHU U T'PY3UA

M3uss Moucupanumsuiu, Tea ApuBanze
Pe3rome
Nunexc 3¢ (HeKTHBHOCTH JIOTUCTHKU TpEACTaBisieT co0oil mHAeKC MmupoBoro 0OaHka,
KOTOpBIfI Hy6JII/IKyeTC$I OJIMH pa3 B IBa roJia 1 OUCHUBACTCS IIATIO OCHOBHBIMH KPUTCPUAMU 1.
ToproBoe u TpaHCcoOpTHOE OKpyXkeHHe d3pdextuBHOcTH; 2. KauecTBo TOproBoil u
TPaHCHOPTHOM MHGppacTpykTypsl; 3. JlerkocTs NPOMU3BOJACTBA KOHKYPEHTHOM IIE€HBI
MEXIyHapoaAHOro mnepeBo3ka. 4. JlerkocTe M KauecTBO OOCIY)XMBaHMsI JOTHMCTHKH. 5.
JlocraBka Bo BpemeHuU. [1o MHEHUIO aBTOPOB, 11 pa3BUTHS 3PPEKTUBHOCTH JIOTUCTUKU HY)KHO
ONPECACIINTL JOJTOCPOUYHYHO CTPATCTUIO PA3BUTHA TPAHCIIOPTA U CUCTEM JIOTUCTUKH, PA3BUTUA
ernb JOTUCTHUKU.
EFFECTIVENESS OF LOGISTICS AND GEORGIA
Mzia Moistsrapishvili, Tea Archvadze
Abstract
In the paper is stated the logistics efficiency index thjat represents a world bank index,
published every two years and evaluated on five key criteria, such as: 1. efficiency of the trading
and transport environment; 2. quality of trade and transport infrastructure; 3. simplicity of
production of international shipping at competitive prices; 4. simplicity and quality of logistics
service; 5. delivery within the planned or expected timeframe. According to the authors, in
order to improve the effectiveness of logistics, it is necessary to: long-term strategy of transport

and logistics system development; logistics chain development.
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Poan PYKOBOACTBA B INIOBBIINCHUU NMMPOU3IBOAUTEIBbHOCTH NMPEANPUATHS
Hyny AuyamBuiu, S I'ogepasumBuin
Pe3rome

B nocnennue roapl B Hamiel cTpaHe ObLIM MPOBEACHBI 3HAYUTENbHbBIE peOPMBI IS
yIy4IIeHUS] JEJIOBOM Cpefibl, 32 KOTOPBIMHU IMOCJIE0Ball SKOHOMHUYECKUW pocT. [loBbiieHne
3¢ (PEKTUBHOCTH YIpPABJICHUS MPOIIECCAMU SIBIIAETCS HamboJee BaKHON M Hauboyiee BaKHOU
npobnemoii. [Ipon3BOIUTENFHOCT - 3TO OJMH M3 KOJMUYECTBEHHBIX IMOKa3aTee, KOTOPBIH
OTpesieNIeTCsl OTHOLIEHHEM KOHEUHOW MPOJYKLUUHU K MOHECEHHBbIM 3aTpaTtaM. [loBblleHne
MPOU3BOJUTENILHOCTH KaK Ha TMPEANpPUATHU, TaK M B CTpaHE SBISETCS HCTOYHUKOM
MMpouBCTaHUA. Hpe)mpm{TI/m 0 Bceu CTpaHEC JOJDKHBI MHBCCTUPOBATH B KallUTAJl U YIYUYIIHUTDH

cOOp CpeCTB ISl MOBBIMICHUS TIPOU3BOIUTEIHLHOCTH.

Management's Role in Enhancing Enterprise Productivity

Nunu Achuashvili, la Goderdzishvili
Abstract
In recent years, significant reforms have been implemented in our country to improve
the business environment and that was followed by economic growth. Increasing the
effectiveness of the management process is the most important and most important issue.
Productivity -is one of the quantitative indicators that is determined by the ratio of the final
output to the costs incurred. Increasing productivity both in the enterprise and in the country is
a source of prosperity. Enterprises across the country need to invest in capital and improve

fundraising to boost productivity.
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AYTCOPCHHI MAaTePHAJIbHO-TEXHUYECKHUX MOCTABOK B

INPOMBIIINJICHHOCTDb

Manonna Kyxanenmsuiau, Harto Ku6adunse
Pe3rome

B crarbe ayrcopcuHT mMaTepHalibHO-TEXHHUYECKOTO CHAOKEHHSI B MPOMBILIICHHOCTH
00CYXIat0TCs BOMPOCHI AyTCOPCUHTA JIOTUCTUYECKOM JIEATEIbHOCTH OT IMPOMBILIICHHOTO
NpCAINpuATA KakK HEOCHOBHOM WA BCIOMOTATEIHLHOM ACATCIIBKOCTH 0 IICpCaadu €€
CHGHI/IaHHBI/IpOBaHHOﬁ JIOTUCTHYECKON KOMIIAHUU JId €€ BBIIIOJIHCHUS. B »sTo#i craree
000CHOBBIBAETCS 11€1€C000pa3HOCTh MPUHATUS 3TOTO PELIEHUS B TOM CIlIydae, €ClIM yCIyru
BHCITHEH JIOTHCTUYECKOW KOMIAHWHM TPOMBIINUICHHOTO TMPEANPUATUS OyayT JelieBiie
CTOUMOCTBh €€ CO6CTB€HHBIX JIOTUCTUYCCKUX YCIIYT. AYTCOpCI/IHF JIOTUCTUYCCKUX YCIyr
HIMPOKO PACHpPOCTPAaHEH B TMPAKTUKE 3apyOeKHBIX MPOMBILIUICHHBIX mpennpustuii. OH

CUHUTACTCA OJHUM U3 HauooJee 3(1)(1)€KTI/IBHI)IX CpCACTB CHUKCHUS 3aTpar.

OUTSOURCING OF MATERIAL AND TECHNICAL
SUPPLIES TO INDUSTRY
Madona Kukhaleishvili, Nato Kibabidze
Abstract
In the article outsourcing logistics in the industry are considered the issues of
outsourcing logistics activities from an industrial enterprise as a non-basic or auxiliary activity
to the transfer to specialized logistics company for its implementation. This article substantiates
the feasibility of making this decision if the services of an external logistics company of an
industrial enterprise are cheaper than the cost of its own logistics services. Outsourcing of
logistics services is widespread in the practice of foreign industrial enterprises. It is considered

one of the most effective means of reducing costs.
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EFFICIENCY OF USING VARIOUS SOLAR DRYING
UNITS FOR DRYING AGRICULTURAL PRODUCTS

Ketevan Archvadze, Ilia Chachava
(Georgian Technical University, M. Kostava Str. Ne77, 0175,
Thilisi, Georgia)

Abstract: There are three solar driers 4 constructed and developed at the Georgian Technical
University - convectional, large and the sheet solar drier, as well as 12 variants of these
structures. The advantages of using a solar dryers on agricultural products are shown
compared to natural drying in the open air. Products dried in the solar driers have high
consumer properties, vitamin composition is maximally conserved, allsow inactivation of
enzymes and micro-organisms occurs in the dried product, substances are stored better,
determining the nutritional and biological value of products (sugars, vitamins, etc.).

Keywords: solar dryer, agricultural products, vitamins, dried fruits.

A stable supply of the country's population with high-quality, biologically complete,
environmentally friendly food products can be ensured by developing the production potential
of the food industry. The use of solar energy in a rational combination with other energy sources
in many cases can save a significant amount of fuel and energy resources. The effect of the use
of solar energy is especially noticeable in the implementation of the most energy-intensive heat-
technological processes in solar plants. Recently, the problem of finding more and more
alternative energy sources has become particularly relevant. Currently, various types of
renewable energy sources include hydropower, solar, wind, animal and plant biomass.

For the efficiency of the drying process of agricultural products, it is recommended to
carry out drying in a solar drying device. There are inventions of varying complexity of solar
energy collectors. Three solar drying plants are designed and developed at the Georgian
Technical University - convective, large-sized and sheet-mounted solar drying systems, as well
as 11 variants of these designs. The use of solar dryers, as shown by studies, reduces drying
time, improves the preservation of aroma, nutrients and taste, ensures sterility of products, and
also facilitates the storage of dried product (no spoilage and stored longer than usual). As

experiments have shown, the use of simple solar-drying plants both in small farms and city
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dwellers saves money, physical labor, and spares the environment (there is no release of heat
and carbon dioxide into the environment). The use of high temperatures (in an electric dryer
and ovens) for the preparation of dried fruits often leads to the destruction of vitamins. And
drying the raw materials in a natural-solar-air way in the open air usually takes a long time,
which also does not affect the quality of the product and its vitamin composition in the best
way. But drying in helio-drying devices, as shown by analysis of the data of dried products for
vitamins, is the most optimal, because The vitamin composition, consumer and taste qualities
of the products are kept as high as possible, and enzymes and microorganisms inactivate in the
dried products. Note that during storage, products dried in a solar dryer were more resistant to

mold, stored longer than products dried by natural drying in the open air.

Fig. No. 1. Large-sized solar dryer

The proposed solar dryers are combination dryers. In windy weather, when the dried
product cannot be left in the open air due to strong winds and the raw materials are brought
under a canopy, then in these devices drying in windy weather occurs no less intensively than
in hot weather if you turn the inlet towards the direction of movement winds (usually to the
northwest, because in Georgia northwest winds blow most often). The high drying rate is due
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to increased convective motion. The wind creates a fan effect both at the inlet of the solar dryer

and at the outlet at the end of the pipe.

Fig. No. 2. Convective solar dryer

In the proposed plants, it is possible to dry various agricultural products, both under direct
sunlight and without them. To this end, several options for this design are offered. In a solar
drying plant, the air temperature is higher than in the environment (in the sun) from about 10 to
35 degrees Celsius, depending on the coating of the drying chamber. A convective solar dryer
is offered for urban residents. This device is small in size, it can be placed on any site as you
wish. A large-sized solar drying device is offered mainly for small-scale peasant farming.
Although a similar design can be built dryers of the desired size.

The drying process in solar dryers allows to ensure the sterility of products. When drying
agricultural products in a solar dryer, the raw materials are left in the apparatus for a certain
time from several hours to several days, depending on the products being dried without any
tracking:

- for the drying process (no need to turn the product over);

- for the purity of the dried raw materials. The solar dryer is closed and during drying the
product is not exposed to dust and rainfall, dew, is not damaged by birds, insects, especially

wasps, and if it gets into the dryer, they die from high temperature;- 3a moroaHbsIME YCITOBHSIMH.
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Fig. No. 3. Sheet solar dryer

B n0oXknp v B BETPEHHYIO IIOIOJy, BBICYIIMBAEMBIA HA OTKPBITOM BO3JYyXE IPOIYKT,

Y6I/IpaCTC$I B 3aKPbITOC TIOMCHICHUEC, TOT'Jd KaK B TCIIMOCYHIUIJIKE ITPOAOJIZKACTCS CYLIKA ChIPbA.

Fig. No. 4. Polycarbonate solar dryer

157



»» BMBL3MOEHO s Fo6J96500TTYbYdEIMdS “ - Ne3 (46) 2019

Due to the shortened drying time, the product changes color (brown) to a lesser extent
compared to the air-solar drying method, which makes the product of higher quality. At the
same time, substances that determine their nutritional and biological value (sugars, vitamins,
etc.) are better preserved. Drying in solar dryers also has other economic advantages, as a free
energy source is used - the sun, drying time is significantly reduced, productivity is increased
and production costs are reduced. Raw materials of fruit and berry products in a number of
regions of Georgia are not used to the proper extent. Therefore, the use of solar dryers in both
small and large specialized farms, in the private sector, can significantly replenish the volume
of domestic dried fruit products, using not only high-quality, but also non-market, damaged
fruits for drying, while reducing crop losses.

Some dried fruits contain preservatives that can act as allergens in sensitive people. And
in the dried fruits prepared in the proposed solar dryers, there are no preservatives, dyes or
flavorings. Before drying, the products may not be subjected to sulfitation, as well as blanching
(when blanched, the raw materials are pre-processed in hot or boiling water, while a small part
of the vitamins is destroyed). Studies have shown that at the initial stage of natural drying in
rainy weather, the product may become moldy and unsuitable for further use. Natural drying
should begin in sunny weather. The solar dryer (especially with ventilation) makes it possible
to start drying in any weather conditions.

The solar dryer is located on any site oriented to the south in order to maximize the use
of the radiant stream of solar energy. The higher the air temperature in the medium, the greater
the difference in air temperature of the solar dryer and the environment. This unit is lightweight
and convenient for transportation, during the day it can be moved and rotated in the sun. The
proposed dryers are simple to manufacture and can be widely used in large and small farmers,
private and subsidiary farms.

Thus, taking into account the foregoing, the proposed solar drying devices have a number
of advantages compared to other known ones, namely:

o are simple to manufacture (they are easy to manufacture and repair using local
materials);

o relatively inexpensive (compared to other types of solar dryers);

o effective,;

o retain the quality characteristics of fruits and vegetables;

o economical to use;

o reduced drying process;
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o High ambient temperatures shorten drying time.
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IOPEKTUBHOCTDb HUCIIOJb30BAHUA PA3JIMYHBIX I'YJINOCYIIINJIBHBIX
YCTAHOBOK ITPU CYIIKE TPOJAYKTOB CEJBCKOI'O XO3SMCTBA
KereBan ApuBanse, Uiabs Yauasa
Pesrome

[Ipemnararorcst 4eThlpe TeNMOCYIIMJIBHBIE YCTAHOBKH, CKOHCTPYHPOBAaHHBIE U

paspaboTtaHHble B [ pY3MHCKOM  TEXHHYECKOM YHUBEPCHUTETE —  KOHBEKTHBHAs,
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KpyIHOradapuTHas, MoJuKapOOHaTHAsT U JMCTOBAs TeJIMOCYIIUIbHbBIE YCTAHOBKH, a Takxke 12
BapUaHTOB  yKa3aHHBIX KOHCTpyKuMH. Ilokazanel npeuMyliecTBa  MCIOJb30BaHUS
reJInoanmnapaToB IpU  CYLIKE CEJIbCKOXO3SHCTBEHHBIX IPOJYKTOB IIO CpPaBHEHUIO C
€CTECTBEHHOMW CYUIKOM Ha OTKPBITOM BO3Ayxe. [IpoayKThl, BHICYIIEHHBIE B I€IMOCYIIMIBHOM
anmapare 001a/1al0T BBICOKMMH IMOTPEOUTEIbCKUMH CBOMCTBAMHU. MaKCUMallbHO COXPaHSAETCs
BUTAMUHHBIA COCTaB, MPOUCXOJUT HWHAKTUBAIMSA (PEPMEHTOB U MHUKPOOPTaHHU3MOB B
BBICYHIMBAEMbIX MPOJYKTAX, JyYIl€ COXPAHSAIOTCA BEILIECTBA, ONPEACNAIOIINE MUIIEBYIO U

OHMOJIOTUYECKYIO IIEHHOCTD MPOIYKTOB (caxapa, BUTAMUHBI U Jp.).
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K CBEJEHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B xypaan “TpaHcriopT u MaIlIMHOCTPOEHWE” TPAHCIOPTHOTO W MAIIWHOCTPOUTEIHHOTO
¢dakynpreta ['py3HMHCKOTO TEXHHYECKOTO YHHUBEPCUTETAa HaydHble pabOTHl MPEICTAaBISIOTCA Ha
TPY3HUHCKOM, aHTJTMHCKOM M PYCCKOM SI3bIKax C COOJIIOACHUEM CIEAYIOMINX TPeOOBAHMIA:

1. Pabora momxHa OBITH BEITIONTHEHA Ha Oymare ¢popmatom A4 c mHTepBasioM 1,5 Ha meyatHOM
JICTE corjacHo TpeboBanusaMm cranaapra 1SO:

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

(bopMyIT; BO3MOXHO HCITOJB30BaHue mporpaMmer Microsoft Excel.

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

MM, IpaBoe — 25 MM.

B) BBINOJIHEHHAS HA IPY3WHCKOM S3bIKY PaOOThI JOJDKHA ObITh Habpana mpudtom Sylfaen,

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

r) Ha3BaHue pabOThI JOUKHO ObITh HabpaHo mpupTom  Sylfaen (14B); ums u damumms

aBropa — wmpudrom Sylfaen (13B); Ha3BaHnue opraHu3alMu, TJC BBIOJHEHa padora,
yKaspIBaeTcsi B CkoOkax — mmpudrTom 13B; pestomMe paOOTHI BBHINMONHAETCS KYPCHBHBIM
mpudtom 12; kmoueBbie cinoBa — mpuptoMm 12; Teker paborel — mpudPTomM 12

BBITIOJTHEHHAS] HA PYCCKOM $I3bIKY pabora — mpudToM 12; mocie aurepaTypbl NpUIaracTcs
pe3ioMe Ha aHTJIMICKOM M PYCCKOM SI3bIKaX CO CJIAYIOUIMM YKa3aHHMEM: Ha3BaHHE paboThl,
ums 1 pamuus aBTopa (aBropo). O0BEM pe3roMe He JOJDKEH NpeBbIaTh 5-15 cTpok;
2. PaOota pomkHa ObITh mpejacTaBicHa Ha kommnakT-mucke (CD-R) u B ogHOM 3K3eMIuIsApe
(pa3bopunBo) HareyaTaHHO Ha Oymare popmara Ad;
3. K pabote npunaratorcst JanHbIe 00 aBTOpE (aBTOpax): Hay4YHas CTEIEHb, 3BaHKUEls U JONIKHOCTD;
4. B )xypHase myOIMKYIOTCS TOJIBKO pPelleH3upyeMble paboThI;
5. Pepakuus cornacuTcs Hame4yaraTh B OJJHOM XXypHaie He 0Oosee TpEX cTaThell BHITOTHEHHBIX
OJTHUM U TEM K€ aBTOPOM;
6. KonmuecTBo nmcToB paboThl onpeensiercs oT 5 1o 30 crpaHull,
7. ABTOp HECET OTBETCTBEHHOCTH 3a COJICPKaHUE 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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