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V]IK 656.224
IHJIABHOE PETI'YJIUPOBAHUE HANIPAKEHUSA

TSATOBBIX IBUT'ATEJIEM 311C IOCTOSAHHOI'O
TOKA C BBICOKUMU DOHEPTETUYECKUMH
IHOKA3SATEJIAMHA

Cepro Kapunuauc*, Apranaui llapsammaze*, Mupuan HouxanamBuian™**,

FO03a Cxupraaaze***

*[Ipogeccop, I pysunckuil mexnuueckuil ynueepcument,
** [T, 511117 T Y 5 .
, ;
[puenawénuiii npogpeccop, I pysunckuil mexnudeckuii ynugepcumem

*** Accoyunposannwiii npogeccop, I py3unHcKull mexHuyecKull yHUGepcumem

(I'py3nHCcKMii TexHHYeCKUIl yHUBepcuTeT, yi. M. KocraBa Ne71, 0175,

Tounucu, I'py3us)

Pe3tome: B cmamve snepsvie oopaweno enumanue Ha sHepeemuyeckue noxazamenu IIIC
HOCMOSHHO20 MOKA NpU MNIABHOM Ppe2yIUPOBAHUU HANPANCEHUS HA 3AACUMAX MIA208bIX
ogueameneli. Ykasaunvl Hedocmamku cyuecmeayoujeli 00HOCHYNeHYamoll CUcmembvl Nia6HO20
De2YIUpoSanUs HANPANCEHUs, 6MeCmo KOMOPO20 NPEONONCeH MHO2OCHYNEeHUYAmMbl NIA6HbLU
Cnocob pe2yniupo8anuusi HanpNCeHusl, KOmMopbulil 0aem dKOHOMUI0 dnekmpodnepeuu 12,5% ons
BJI10 u 18,5% ona BJI15. Jlokasana o6sa3amensHocms mako2o pe2yiupo8anus HanpsaiceHusl
HA MANCEN08ECHBIX NOE30aX.

KurroueBsble cj10Ba: S)KOHOMUS, DHEPIUs, TATOBBINM JIBUTaTENb, IUIABHOE, PETYIMPOBAHUE.

Pa3Butre TEXHOJIOTMH MPOU3BOJCTBA MOJYIPOBOJHUKOBBIX MPHUOOPOB TaKUX Kak,
tpar3uctopsl IGBT Ha 6500B, 600A, 3300B, 1200A, ynpasnsemsie Tupuctopsl GTO, IGCT
Ha JIECATKH Thicsid BonbT M AMmep MO3BOJHIO CO3[aBaTh JIIOOblE CHCTEMBI IJIAaBHOTO
ABTOMATHYECKOTO PETryJUpOBaHUs HANpPsSOKEHUS Ha 3aKMMax TATOBBIX JBUTAaTENeH
MOCTOSIHHOrO Toka Kak Ha JIIC mocTossHHOro TOKa, Tak M mepeMeHHoro. Bmecre ¢ Ttem, k
CO’KaJICHHUIO JI0 HACTOSIIETO BPEMEHH Ha YHEPTETUUECKHE IMOKa3aTe N MPU ATOM He oOpariaim
BHHMAaHHUE.

[TpaBna Ha IEKTPOBO3aX MEPEMEHHOTO TOKa ISl yIydIieHus: (JOpMBbI KPUBOI CETEBOTO
TOKa W TOBBIIEHUs KOAD( HUIIMEHTa MOITHOCTH B HACTOSIIIIEE BPEMs Ha BCEX IJIEKTPOBO3aX

OCYIIIECTBJIEHO MHOTOCTYTIEHYATOE PETYIUPOBAHNE HAPSIKEHUS.
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Bwmecre ¢ TeM 10 HacTOAILLIETO BPEMEHH, HA BCEX AIEKTPOBO3aX MOCTOSHHOIO TOKA MPHU
IJIABHOM PETYJIUMPOBAHMM HAINPSHKEHUS BE3JI€ NPUMEHSIETCS OJHOCTYIEHYATOE ILIABHOE
peryJIMpOBaHUE HANPSHKCHUS.

HeoO6xomumMo OTMETHTB, YTO B CYIIECTBYIOIIEM 10 Hactosmiero Bpemenn OIIC
MIOCTOSIHHOIO TOKa € PE3UCTOPHO-KOHTAKTOPHBIM PETYJIMPOBAHUEM CKOPOCTH B LEJAX
SKOHOMMHM 3HEPIHMM M TMOBBIIICHUS IUANA30HAa PETYJIUPOBAHHS CKOPOCTH OCYIIECTBISETCS
IEpErpyInmupoBKa TATOBBIX apurarencii [1]. 3meck cieayer 0co00 OTMETHTH TO, YTO
MHOTOCTYIIEHYATOe TUIABHOE PETYJIMPOBAHUE WMEET OOJbIIOE 3HAYEeHHWE TaM, TJe BpeMs
pa3roHa UCUUCIISIETCS MUHYTaMU, T.€. HA TSKEJIOBECHBIX MOE3/aX.

Huxe paccMOTpuM HEKOTOpBIE OCOOEHHOCTH IMPOIIECCOB B 3TUX CHCTEMaX B PEXKUME
pasroHa rnoesza ¢ IUIAaBHBIM PETYJIMPOBAHUEM HAIPSIKEHUs Ha MPUMEpPax C JIEKTPOBO3aMHU
BJI10 u BJI1S5. Ha puc. 1, a u B npuBeZieHbl YIIPOLIEHHAs! CXEMa JIBYXCTYIIEHYATOI'O IJIAaBHOTO
PEryJIMpOBaHUs HAIPSKEHUS U IMarpaMMa U3MEHEHUSI TOKOB M HANPSHKEHUM [T JIEKTPOBO3a
BJI10. Ha puc. 1, B >xupHOW JIOMaHHOH nMHUEH MoKka3zaHa (opMa IEPBHUYHOIO Toka |,
WCTOYHUKA MHUTAaHUS IPU JIBYX30HHOM IUIABHOM pETyJIMPOBAaHUM HAINPSIKCHUS, TaM Ke
MYHKTUPHOM JIMHUEH MOoKa3aHa ¢opMa MePBUYHOTO TOKA MIPU OJIHO30HHOM PEryJIUPOBaHUH.

Jns cxemsl puc. 1, a mpu ABYXCTYNEHYATOM IIJIABHOM PETYJIUPOBAHUHU HANIPSHKEHUS IS

SHEpPTUun HOTpe6JI${eMOI>'I U3 CCTHU MOXHO HaAIlMCaThb:

TO
2 Ty
E=| Yo, lodt + | Y% 21,dt = YoloTo , 3oleTo _ ZUOIOTO. (1)
0 TO Tfo TO 8 8
2
[Ipn ogHOCTYNEHYaTOM IUIABHOM ITyCKE OY/I€M UMETh:
T
¢(U
E, =] 2t | 2gdt =UglT,. )
o\ o
Koad¢uimeHT myckoBeIX noTeps Oyaer:
K = _T.9-7_o975. @3)
E, 8 8

)51

3HaYUT TOpU TAKOM KOMOMHHMPOBAHHOM PpETYJIMPOBAHUU HANpPSHKEHUS OT CeTH
notpednsercs 87,5% ot obuieil sHepruu, notTpediiseMoil MpU OJHOCTYNEHYATOM TJIABHOM
pEryJIMpOBaHUU HANPSHKEHUS.

rac UO — MOCTOAHHOC HAIIPSAKCHUEC NCTOYHUKA ITUTAHUA npeo6pa3013aTeJm;
T, —Bpems mycka; |, — HeM3MEHHOE 3Ha4YeHHe ITyCKOBOTO TOKA.

Jns snextpoBosa BJI1S nHa puc. 1, 6 npuBeeHa Takke YIpOIIeHHAs CXeMa MpU MJIaBHOM

TPEXCTYNEHYaTOM pEryJIMpoBaHui HanpsbkeHus. Ha puc. 1, r npuBeneHa nuarpaMma TOKOB U
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HaHpH)KeHI/Iﬁ IJId TPEXCTYIIECHYATOr0 UCTOYHUKA NMMTAaHWA, II0OKa3aHa q)opMa MNEPBUYIHOIO TOKA

|, mpu m1aBHOM perynupoBaHuu HanpsbkeHue. IlyHkTupHoi muHuei nokasana popma Toro e

IIEPBUYHOIO TOKa |; IIpu OHOCTYNIEHYAaTOM IUIAaBHOM PETYIHPOBAHUN HAIPSKCHUS.
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Puc. 1. Ynpouiennvie cxemuvl njiagHo20 ROUHMEPEATLHOZO PEYTUPOCAHUA
Hanpscenus ma208vix oguzameseil 31ekmpoeo3oe BJI10, BJI15 u
coomeemcmeyoujue Ouazpammsl MOK0G U HANPAIHCEH UL

Jnsa BJI1S npu TpexcTyneH4aToM IUIaBHOM HANpsDKEHUS PEryJIUPOBAHUM JUIS SHEPTUH,

ynoTpeOasieMoit u3 ceTu OyJeM UMETh:
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T 2
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Puc. 2. IIpakmuueckue cxemul nepezpynnupo8oK ma206wlx oguzameeil
anexkmpoeso3zoe BJI10, BJ/I15 npu niaenom nounmepeaibHom
PecyIUposaHuU HANPANCEHUS

OOmass »Heprusi, ymnorpeOJeHHass TMOE3J0M IMpH TMPSAMOM IyCKE U IJIaBHOM

PETYIMPOBAHUH HANPSDKCHUS OyIeT:
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T

U 3
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Taxkum oOpazom, misa saekTpoBo3a BJI1S mpu Tpex30HHOM IUIABHOM pEryJIupOBaHUH
HAIPSDKEHUS, OT CeTH noTpediisercs Ha 18,5% MeHbIe SHEepruu, 4eM Ipu IPSIMOM.

[TpoBeneHHBIE PACUYETHI M AHAIN3 ITOKA3BIBAIOT, YTO B CIy4ae TSHKEITOBECHBIX MOE3/I0B C
JTH00BIMU TUIIAMH 3JIEKTPOBO30B, /1€ UMEET MECTO IIJIaBHOE PETyJIMPOBAHUE HAIPSHKEHUS TIPU
pasroHe C MecTa, KOTOpBIM [UIMTCS MUHYTaMH, 00s3aTeIbHO HEOOXOAUMO OCYILECTBISATh
MHOTO30HHO€  IUIABHOE  PETYJIMPOBAHHE  HANPSOKCHHS, OCYMISCTBIISIL  MPH  ITOM
MEPEerpyNIUPOBKY TATOBBIX ABUTaTeNei. s 3JeKTpoInoe3 0B, rie JIMTEIBbHOCTh BPEMEHU
mycKa U3MepseTcs CEKyHAaMU TaKOi HEOOXOAUMOCTH HET.

Ha puc. 2 a u 6 mpuBeneHbl MHOTOCTYIEHYAThle MPAKTUYECKUE CXEMbI IUIABHOTO
perynupoBaHusl HamnpsbkeHus asektpoBo3oB BJII0 u BJIIS. [Ins snextpoBosa BJI10
[IOKa3aHHAasl CXeMa IUIAaBHOI'O pEryJMpOBaHUs BBIIOJHEHA C IIOMOUIbIO YIPABISEMOTrO
tupucropa tuna GTO u IGCT V2. Pa6ota cxembl mpocTa u HaaexHa. st anexrporo3a BJII15
TaM ke Ha puc. 2, 6 Moka3aHa MpakTU4ecKasi cxema, paboTy KOTOPOM HUXKE BKPATIIE OMUIIIEM.

[Tpu nocnenoBatenbHOM «C» COCTUHEHHH BCEX INECTH TATOBBIX JBHTraTeNel, Kak 3TO
BUJTHO U3 CXeMHbI puc. 3, 0 BkitoueHb! KOHTakTOphl: K1, K4, K6, myntupyromue nuoast V1,
V2 u V3, BKIIOYCHHBIE ITOCIICIOBATEIHLHO B IIETTH COOTBETCTBYIONIUX TATOBBIX JIBUTATEIICH.

Jns pexxuma «CII» coennHeHus COOTBETCTBYIOIIAs cXeMa Moka3aHa Ha puc. 2, B. Kak
3TO SICHO U3 CXEMBI B 3TOM citydae BKiItoueHbl koHTakTopsl K1, K3, K5 u K6.

Jns pexxuma mapauienpHoro coemuHenus «II» cxema mokasaHa Ha puc. 2, T, TIPH STOM

BKITIOUEHBI KOHTaKTOphI K2, K3, K5, K3, K4 u K7.

BbIBO/IbI

1. BoinonHeHHBIE pacyeThl OTHOCHTENBbHO 537ekTpoBo3oB BJI10 u BJI1S mnpu mmaBHOM
JIBYX30HHOM M TPEX30HHOM PETYIMPOBAHUIN HANPsDKEHHAS MTOKA3BIBAIOT: JIJIS JIEKTPOBO3a
BJI10 sxonomusi sHeprum coctaBisgeMm 12,5%, nmis snextpoBoza BJI1S 18,5% mnportus
OJTHOCTYIIEHYATOrO.

2. JlokazaHo 0053aTEBHOCTh MHOTO30HHOTO IUIABHOTO PETYIUPOBAaHHS HANPSHKCHHS Ha
TSDKEJIOBECHBIX TPY30BBIX ITOE€3/1aX JIF00OH CUCTEMBI (ITIOCTOSTHHOTO, HITH TIEPEMEHHOTO TOKA)
B CBSI3U C T€M, YTO B HUX BpeMsl pa3roHa roe3a u3MepsieTcst MUHYyTaMU U He00s13aTeIbHOCTh

Ha 3JICKTPOIOC34ax, I'’IC BpCMs pa3roHa U3MepAaACTCda CCKyHIAaMU.
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SMOOTH VOLTAGE REGULATION OF DC TRACTION MOTORS
WITH HIGH ENERGY INDICATORS
Sergo Karipidisi, Avtandil Sharvashidze, Mirian Tsotskhalashvili,
Yuza Skhirtladze

Abstract
In the article, for the first time, attention is paid to the energy indicators of DC EMF

with smooth voltage regulation at the terminals of traction motors. The disadvantages of the
existing one-stage system of smooth voltage regulation are indicated, instead of that a
multistage smooth voltage regulation method is proposed, which gives energy savings up to
12.5% for VL10 and 18.5% for VL15. The necessity of such voltage regulation on heavy trains

has been proven.
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Development of a relay circuit control system using optical

sensors in train traffic control systems

Nikoloz Mghebrishvili, Maxim lavich, Tamaz Chorbachidze,
Merab Gotsadze
Abstract

The paper discusses the expediency of using optical sensors in the parameters control
system of the railway rolling stock units. The relay circuits built on fiber-optic cable, which use
the optical sensors, form a modern rolling stock monitoring system. The system allows
detecting rolling stock at the station, to detect the type of wagon and to detect defects in the

rolling stock with great accuracy.

Pa3pa0oTka cucTeMbl KOHTPOJISA PeJIbCOBOM LENbIO ¢
HCIOJIb30BAHUEM ONTHYECCKUX JATYMKOB B CHCTEMAaX

yYHpaBJgcHUSA IBHKCHUECM MMO€3/10B

Hukos103 Mreopumsuian, Makcum SAABuy, Tama3s Hopoaunase,
Mepab I'onanze

Pe3rome

B cratbe o6cy>Kz[aeTc>1 I.[eJ'IeC006pa3HOCTI> HUCIIOJB30BaHUA OIITHUYCCKUX JAaTYHUKOB B
CUCTCMC KOHTpPOJA MTapaMEeTpOB CAUHHUILL KCIC3HOAOPOIKHOI0 MOABUIKHOTO COCTaBa.
PenbcoBrie LEIKr, MOCTPOCHHBIE HA OIITOBOJOKOHHOM Ka6ene, B KOTOPBIX HCIHOJB3YHOTCA
OIITUYCCKUEC NAaTYUKH, 06p33y10T COBpPEMEHHYIO CUCTEMY MOHUTOPUHIA ITOJABUKHOI'O COCTaBa.
CucreMa Mo3BoIsieT ¢ 0OJIBIION TOUHOCTBIO: O6Hapy)KI/IBaTB HOI[BH)KHOﬁ COCTaB Ha YYaCTKCE,

ONpPCACIIATh THUII BaroHa n OGH&pymI/IBaTL I[C(bCKTLI IIOABHMXKHOI'O COCTaBa.
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Bobo fobs 3wsbby 59gbgdl 3H9dbozmMo 3MHmEglgdol 93mbmdog® 989dEH0bMdL,
390993300  MBOROMBMYOIL s  90bodbMwo  FHgdbmEmaogdols  AbmgEom
LoLEBHYF>do EIBYIMY30L TgbodegdMBISL. 0bM35300IM0 BgdbmeEMa09d0olL 9x39JE 060
259myggbgdol gMM-9MmM0 FoQ5c0m0s 153MmbEHMYOgOHM-LoM30b04bM gowsBowgol
dmYo. 50bodbmeo dmEgeo 329olbImdl 33060000 OGO GHMJO]-
6ol Inmoglgdsl L3930 IMHOE SVFMYMZ0 LoEYMOTo 2ooLOEBO B5gbol Lods)s-
9000 LB3630609DM 3EOGHBMOT>DY, MOMSE 020 F9BIObJOISE Foboa@IMDdL Bl
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»30603B0b 39939Mm00m ©6036MdOL LoYMEMSBY, brm 0Josb 2osMmdgEgdL
9IS, OMYMO3 1o93BHMIMdOM LMo gds (L. 1).

A300000L 0565d90MM3g IREMIGo Bs3dom@ 93536 JmmMbmabgdl xygbadl
Bo@®bL3MOEHM 33356090 LoBMIBL3MOEHM IMALbMgdOLM30L dofirrgdols MH™-
ol, 306000l MBsROMBMIOOLS s 9JB3gEOGMOIo  FMALIBYOIOOL  boGolbols
0350LOBOOLOm.  FbMmErmE 00  A9sdBo3gl,  MMIgwog  YBOHY39YmRL
33060000 goIHB0Z0L B0 BstoLbol dmALsbmE@gdol LM 139dEHML, d9mdeos
©55305gmBoml gl dmobmgbgdo. 53 LoGsgosdo,  LsGzoMmm  BoGMIGOL
96039369c™3560 130653 gumds 59300 M30608BobMb Tgscgdom.

U965 1. 630608 bob 8556000 bs30069090em96 3sq0s bogzs

LoEgolm 306MHMdYBT0 59930 gOG0  obEs BHZ0MMOL 3 E0TMPIEIYOO
39050308 dmEgwom, LogHom s Lo®30b0aBM GHMIBL3MOEHMYOOL dFoOH™

0565996MH:MIMB00 06gMHYML O 2963005MEIL A9sDBOZ0L T3FHJIOMO B0
LobgMds — Bo3MBEGHMYOGOHM-L5M3060aBM 2oIBOWZS. 933500 BHOIBLEMMEH0MOS
9060l MFy39¢3) LBoGHMBLIMOEGHM XoF3L BHZ0MMRTAB360E BH30MmMOl d0dM)dsd©Y,
o3 Q953059ma30¢gdl dmdbTsM9gdgms 5HBM©OE IMmMbmgbadl gohgmewro ImaAlos-
b9®H900L boGobbols d0ds0n s Foglodorms 259m0Ygbgdls GHMIBL3MOEH0MIdOL
000MJ20 BobgmdOL »306MsEHJMdYIL.
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30600500 bsfjoemo

LoM3060Dm s Lo93BHMIMIOWM  GHOMIBLIMOEGHOL MO0 IOHJTgIdIOLSL
®30603B0oL  Ly0gEMMdS, LoBJsMY s  FoIBOPZOLBIM0BMdS  FgMfydros
333)MG®5bL3MMEHOL 3mgbowMmdsLS S 9BIJEH0EMILML6.

9306M303960 ®35¢LsBOOLom, gu  FMEHOIMPICMOO  BHMBLIMOEHMYdS
bs 2obal 9539dGH060 oHY39¢S OMIMEOE GHZ0MHMOL  IRELMIYGOOLMZOU,
Mmdwgdoz obHMIx3056 MBOWE39egmb  GHMIBLEMMEGH0MgdOL bosGmolbo s Loodg-
MMdS, 516939 LobgIFoRMLHMZ0L — 93MEMYPOMEO oMl F9bs®BRMBIdOL ™sg5e-
LSBOOLOO.

OMaMO3 36Mmd0w0s, LodsMMZgM sGOL 93cMsBOOL 3535380609090 IMY-
93960, G®MIgeroi 36009369 m3bs 9630005090L Lobgedfogm 93mbmdozsl GHEMbBo-
AMo 3H30600m900L 0dmlgEr0.

5 9myzsbowo gMs303990L dobgzom (Lme. 2 s Lw®. 3) Fga30d¢0s
3963L5DW3OM® BoBMBL3MOEBHM MRl B0gH 25sDBOPNMO GHZ0MHMYOOL Brom-
©96mds, 5853, ©MI396WI0 930W305MJO0EID 2odMIObIEY, L530om 35BS
3960359, 3o Hobs 39M0Mm©To 3063 89 96M9d00 BSOSO 0YM.

a1.1 42.3 42.9

15.5 15.0

dneanembn Gmbs

[-XII'18 [-XII'19 [-XII'20 I-V'20 I-v'21

965, 2. H®sbl3ca3ol 8oy gss boorxmo 330509980l xzs8«9kho Gscaogbeads

2020-2021 ol I-V 3356E@ol dmbs3gdgdoom (bwye. 3) GH300m900L gows-
035 ®30602B0l 39939000 4.6 Ieb GHMboIb o0BsM©s 5.0 b FHMbsd©Y. bergom
»30603B0L GHMIBLEMOEGH00 FHZ30MMdOMB35D 2020 gl 2895 b GHmbs: 30 Tgoy0bs
LmE. 4). O3 999b90s Bo93GHMIMdO™M BHEMBL3MOEOL 2odmyggbgdom 25sBOEME
330600090, 59 Lo 03039 39M0m©do 10.9 — 11.0 dEb GHmbs Fg500y0bs (LmE. 4),
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653 000l 353969090y, GMI  3H300m9d0L  JOMOMIPO  IGHZ0OMZS  IMOl
L553GMIMOOWM FGHMIBL3MOGHBY. g 30 030l Fobs3oMmMdL Jdbol, MM LserzoboyBm
A3bL3MOEHOL LHimOo 0bmgs30IMH0 3MMmgdBHol ©og9gad300, dglsdwgdgmo gobgds
15533MAMIOWM FHJOoL A9B6GHZ0MHMZs 3mb639MIBEGHMWO sEEHIMbsGHOMWwOo yBom.
2020 Hwosb Lodo®mzgwrm  30mdL Lo 3obogbm  Lozmb@mgowgMm
19OH30LOL MORIBO0DBYISL, 5TV, LogoMNZgEML BoBIODY 53 BHo30L IMABbMGgdOL

dmmbmzbols sGoMBYIMdOL godm, 0639LE0E0900 83530069305 B> MHOLZNOMD.

m— s hmBrlneem (BAgh. ) =Mooy B (BMAgh.)  ==LsBrgrmigm sgoagns (Bfeg. ) Mmobo grbs
120 10.9 11.0 35.0
@ 98 28.0
:E% 7.2 21.0
5.0
g 4.8 4.6 14.0
7.5
g 24 3.6 7.0
[1=]
0.0 o , - 0.0
I-v'20 I-v'21

beyes. 3. bsd®@sbb3eatrer os@gg80l doge gss boremo (33060980L Gsmagbmds

Lom3gMozom obmogonmmgdn 2017 2018 2019 2020
H30Mmgbol bewnbgs Bemb. Gmbs-Jorndghehy 2,930 2,571 2.909 2 895
Babaafigbol Bfmbgs Bumb. Sgboa®-30mm8yat) 597 634 677 247

beys. 4. 530608 ol AGsbl3mHHOL bsm39tsgoc 0bozs@mbydo

5090 ¢9dbmema0009b, 0bmgzs30Gm0o "d(3569 ¢9dbmema0gdols”" Immbmg-
boll BEGHOBMEOMYds T9dgdgwos Lobgwdform bgwolygegdols dmbsfogmdols
3969389, 56 mbs Bmbegli 3MMgdE ol fobooligdols babom 45633990 93mbmdozmeo
Q5 0990000 boLOSMOL FJ3500930L HILYDS oSTHB0I39dOLMZOL.

5060869900 LobgMdOL 2osD03gdL 2o5Bb0s B98I0 Y30MSEJLMdYdO:

1) (3000006 ©oE 856d0Bg  FHOMBLIMOGHOMGIOL OOML  LoM3oboybm
AbL3MOGHO 9839JG05BMBOBS s 93:bMB0MOMIOL MZsLsBOOLOM M3E0ToEMH0S
6020 53060 /56 MMM 4gMPMSRONIE 30MMOYdTO.
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2) 3H3060m0L 2505H0©35 MgligdHg dglsdewgdgeos bMEM® BYOMOEI6
LYY, 9FMO0YSE, WMYPOZIM0S 3533650, OMT EMPOLEBHOZOL boMrxgdols
399306M900L a5 Mbs 39999 GHMIBL3MMEHOL LobgMOIMS TMEMOL VOHNOYHMNJI-
©905L> @S BHZ0MMOL F53HP035d0 LEMIBoRAHBM s F0dYIIMY LoGEIBLIMOEHM
L5 gd900L BoG35d0.

3) 296099mb RBoJBHMO0 939 M9bsdMO© Fb0T36gEM3z560s. Tsswroms: 1
A™bo-309-Bg 3d0dg 5356539080 LoMOMMOL FoBYOOL GFoLOS 5GTMBRBIOMTO MMOMJIOL 4-
X96 89305, 30069 M30608BsbY.

4) 3505 530bs, 50bodbMo LobgMdom FHMmIBLEMOE0MGBOL 49630050l
396U39J3H03900L FgxsLgdoLsl, goblogzmmMIOMEI0 SO 35300 BoaBom MLog3-
HObmgdol 3M:MdYIqdL, 95969039 BoMMb 35380090 L3056 ©s 930bm-
903196 Bosbb.

Lo3MBEMIOgHM FHMIBL3MOEHOMGOOL MEYI60DYOOL MoILo 3MmEHgbaoswo
0oM8mygbowos Y39wsbg G000 B593EBHMIMIOW™  GHMIBL3MGOEOL J0do6-
0 gO0m, HMEYLSE BOBOZMOL 25005339000L YYROM Jooeo LoBJs6g s M30b0yBom
Logmbarol dofimgds GO WMmoLEG03MMO botxqgdol d60dzbgwmgsbo d9gdi0Mgdols
339dBHMEO0. 020 B53MoEgdsl 0deg3s  dmbEal LosgzBHMIMdowm gbol AsbGH30MHM3o,
93¢MIRMdYL  Bsdoegds 9degzs IBMAML d96B0bo, 4990 gds bgds
0930000 ©> OMWLE, 967 H30boybs  YBOYBIIYNBL  INIGEOGY  ©d
MBOBOHMbM 255 A0WGOL gOmo oL 3MH0bE03om, M3 FMErolbIMdL dd30
9305360MdsL 5 33000 MBS 3OolMm Fo@sbols S0 bY.

50 G030l BHMBLEMOEH0MGdOL  GOM-gOHo  3gMHL3gJGH0Mwo  B0BsOMYYdS
g0 50IMbOgEgm0s, 30039 M0Qdo  BHoM0xBJIOL M35 LsBOHOLOm. ©EIL,
A650gmHol BHMBL3MOEH0MNOS FgqLsdsdgds mbogzgMLsemMo 3mbEGHgobgMol @HEsb-
L3MOEGHOMGISL. Tgodergds G90ddbsl B3gE0sWIMHO 30MMdJO0 0doLOMZ0L, MM BHESL-
LB3MOGH0MGOS LEOBE ML 0gmbs.

o3 999bgds  36MHMdEgdgdL o  [fobomdgdl, ULods@mggwrmdo o3 GHodol
AOBL3MOEHO0MGOOL  ILIBYMHRO® FOIMdYTs Hdobs Hgdbolzmeos. 3oMm3z9gw Goydo
mbs Jgdmfiogl  LoGMBL3MOEGHM  Fsbdobs  godsmE ool M3 lsBOHOlom, vy
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450©9bs© MBOHMB39wymRL B3960 MHgEognol 30MmMd9d0 s 49g3560e0 306050900
3190 BMIol J56Jobgd0oL 2oBHoMgdL. 0g9gdgds Tglsdsdolio Labgmdols GzoMmmgdolm3z0l
LoRYMYOOL 50 FMMZS B0, BB S BrvlicS3d0.

50539 ©MML, Jgodrgds  JgLodwgdwmds  d0gEgo 396G Mm39MHOGHMEMIOL
B59000mb 51gmo Bobols GHMbL3MOEH0MGO0L obbMEME0gwgdsdo. doMomso  sdm3sbs
9aM3o6Mgmdl  Looobosm  30MMdgdol  99ddbsdo,  s30egdgwos  dgoddbols
3oBRM®s, Loss 98 3MBEMIOgMHYdOL A5IMEGHI0MMZS S VIGHZ0O™MZS dMbEYdS
UiOo35© s 989JH0sbs.

XIOXIOMO0» gl 3OMgJBHo Lsfiyol 9Bs3Bgs @s dobo MHYoermds©  J3930L
90Bbom 09300 LHFMToms BILEEHIMYOYO. 58 3MgdEHOL IBbMOE0gWgds sdM30©Y-
005 Bo1YdBY, 59MJgYdOLMZ0L  LoFoMmm  Jglodsdolo  0bBMILEOWJE MOl
394965b5 @5 GHEBL3MOEHOMGOOL G96053900l ORGBLMB. go8mbis3z3zeg300 M¥) MOl
dobg30m Mbs bl H30MH™MOL 256x35Lgds 0lg, ®MI 50bodbwwo 363796zl

0930936  BosgBHmImdomm  aBom  BHZ000L  GoIHOI30L  SeBHYMHbsEHOM
9L GOV,

by, 5. Bobsligemgemo ¢nosbosgol bod-ydo

Lo3mbEMmgogHM-LoM3z0bogbm  BHEBLIMOGH0MIOOL  ©fygdol  ghm-9Mom
90053500 OMIMgdsL FoMTMogbl slg39 LEFoMMNWGOMH0Z30 BIOBML SMSMLYIMDY,
3903 960 00035¢0bF0bJAL 53 BH030L BHMIBL3MOEH0MYOL (03w9olbdgds GH30MmmOol
396055995, 4BoPLOGILMOOL  doobs 5.9). 98 3MHM9dBHOL  2oblobMGOE0gW YIS

9300090905 1393090 HGdIMo  MmROLEBH03MNOHO TboMLFIMOL T9ddbs, slgmoas:
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39603065900, 359 MO0 3eo@GRMOTYO0, 5OLYGIMWO W056IYJOOL YoRIONMYDS
QO 5Q33}53E09. 93 Ym39e039L 30 ©sddEHIO0MO 0639LG0(309d0 BLFOMEYOS, Mo3 b
9m0DoEM™b OMAMOE3 05350 3mA3sbool, oby 390dm dsMmEbom®o 3mB3s60900L o6
Lobgerdfonml LoblMgdosb (L. 5).

o336

439039 199mombodbmosb  999mdobstg B3gbo dobsbos Ly3mbEmg-
09MHM-L5M30604DBM  2oIHB0E390L  MEORBO0DYIOL  MEbMmMGO  godmEOwgdOl
39965000905, 063)9MHIMEIOHO BHEMBLIMOEH0MOOL LodoONZgML d5BsODY 9n9d-
A0560 298mygbgdolsmzol dgboxrgMobo @9gdbmemyommo gowsfy393¢0wgdgdol o-
3965, bmm bbgosbbgs ¢gdbmemaom®mo LolGgdol 9339d@EH0sbmdol dgbogsligdurs
39056093000 5b5eoBol, 0600l @y LoLEBHYIMMO FoEamdol  FgomYdOL
3990yYy9gbgds.
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3. Kysumemosa A.U., IlocroBamos A.V. BrraBreHme moTeHuIMana >HEProcOepexeHUs B
IIPOMBINUTIEHHBIX oTpaciax, B chepe JKKX um BHYTpUroponCckoil TpaHCIOPTHOMH
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5. Kysnemnosa A.Ml. AnbrepHaTHBE MHHOBAalLlMOHHOMY Pa3BUTHUIO Ha COBpEMEHHOM 3Talle
Het! // Bectiuk MockoBckoro yausepcureTa uM. C.IO. Burre. Cepus 1: DxoHOMuKa 1
yupasienue. 2013. Ne 2 (4). C. 11-15;

6. Tepnoxie6 B.B., Kocrenko A.IO. Opranusanus KOHTpeiIepHbIX TIepeBO30K Ha AaIbHEM
BocTOKe Poccuu;

7. Xnomo K. B. 3apyOexHbIii ONBIT ¥ HaIpaBIeHUS Pa3BUTUI MEXIyHapOJHBIX
KOHTpelepHBIX IepeBo30K B Poccum. // Poccuiickuii BHeIIHeSKOHOMUYECKHI

BectHUK N29, 2011r., c. 101-10.

Introductions of contrailer transportation by Georgia railway

Manana Moistsrapishvili, Tamar Arjevanidze
Abstract

The article covers innovative approaches of cargo shipping, possibilities for
introduction of multimodal transportation types, findings about new solutions for the
development of transport infrastructure. It discusses a new innovative technology of
transportation for Georgia and international experience of using this technology. The article
analyzes transport infrastructure potential in Georgia and obstacles to implement the above-

mentioned technology.

BHeapenue KOHTpPeHJIEPHBIX MEPEBO30K MO KeJIe3HOH

nopore B I'py3un

Manana MoucupanumBuiu, Tamap ApaxeBanuase

Pesrome
B craThe paccMaTpuBarOTCs HHHOBALMOHHBIE CITOCOOBI IOCTaBKH IPY30B, MIEPCIIEKTUBbI
BHEJIPEHUSI MYJbTHUMOJAIBHBIX BHJOB IMEPEBO3KH IO JKEJIE3HOM J0pOore, MOHUCK HOBBIX
pelieHuit A pa3BUTHS TPAHCIOPTHO-JIOTHMCTUYECKOW WMHQpacTpykTypel. B craThe Takke
00CYX/al0TCSi HOBbIE HMHHOBAIIMOHHBIC TPAHCHOPTHBIE TEXHOJOTHMHM i ['py3uum u
MEXYHApOJHBIN OIBIT MCIIONb30BaHMS 3TUX TEXHOJOTMH. AHAIM3UPYETCs MOTEHLHUAT 3TUX

TEXHOJIOTHH JIIs1 HHPPaCTPpYKTypbl ['py3un u npensaTcTBUs Ha MyTH UX peau3aluu.
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V]IK 656.224
ABTOMATHYECKOE TEXHHWYECKOE

OBCJYXEBAHUSA MUKPOIIPOLIECCOPHOM
HEHTPAJIM3ALINUU COPTUPOBOYHLIX I'OPOK

Yananze Mepad™, Jlomcanse Jlepan™, Yananze 'mopru™*,

HoJsoeB Muxamia™**
* Akademuueckutl dokmop, I py3uncKuil mexnuyeckuil yHugepcumemn,
** akademuueckuni macucmp, I py3unHckuii. mexHuveckuil yHugepcumem,
*** oaxanas, I py3uHcKuti mexHuueckutl yHugepcumem
(I'py3uHckuii TexHu4ecknuili yHuBepcuret, yJj. KocraBa Ne71, 0175,

Tounucu, I'py3us)

Pe3ome: C cepeounvi 80-x 20006 XX-20 6exa HAYanace asmomMamu3ayusi npoyecca
mexHu4ecko2o oocnyscueanus obopyoosanusi CLIbE Ha ocHoge omoenvuvix V3108 U O10K08
KOMNAKMHBIX  OAMYUKO8 U MUKDPONPOYECCOPHBIX cucmem. B nacmosiwee epems cucmema
aemomamuzayuu ucnorvzyemcs na Copmuposounvix I opxax 6 I py3uu. OOHOU U3 OCHOBHBIX
3a0au pazeumus KHcee3Hol 00pocU ABNIAEMC CO30aHUe MUKPONPOYECCOPHOU YeHMPaIu3ayuu
Topxu. B obmen na peneiinyio cucmemy 6ce nocudeckue (QYHKYuu 6 MUKPONPOYECCOPHOT
cucmeme Ha Topke  BbINOMHAIOMCSL ¢ NOMOWBIO NPOMBIULIEHHBIX KOMNbIOMEPOS UNU
nPOSPAMMHO20  obecneueHusi Kowmpoliepos. Henocpeocmeennas c6136 ¢ NoeBbIM
000py00BaHUEM OCYWECBIAEMC C NOMOWbLIO CYUWECMBYIOWUMU MUNOBLIMU CXeMAMU
VAPABIeHUs U KOHMPOas U NOCMPOEHA MAaKum 06pazom, ymobwvl Hapyulenue  ee pabome He
nPpUOOUNIO K ONACHOMY omKa3zy. MuxkponpoyeccopHas 20pouHas yeHmpanuzayus ROCmpoeHa
C  UCNONL30BAHUEM CEPULIHO  BbINYCKAEMbIX MEXHUUECKUX CpeoCme ¢  OMKPbIMbLMU
npomokonamu nepeoauu oawHvlx Cucmema o6radaem BbICOKOU 0E30NaACHOCMbIO U
YCMOUYUBOCMbIO K HEeNoNaoKam, ee paboma NOCMpoeHa maxum o0pazom, umoodwvl nodvle
Henoniaoku 6 ee pabome He €030a6al0 onacHozo ywepoda. Mukponpoyeccopnas
yenmpanusayusa lopku — ocywecmensiemcs ¢ UCHONb308AHUEM OOCMYNHbIX MEXHUYECKUX
cpeocmes, Komopwvie UMerom cpedcmea nepedad OmKpblmvlx OaHHuIX, Yepes npomoxousi.

KaroueBble cioBa: BeIcHHWE apxWBa, aBTOMaTHYeckoe (OpMHpOBaHHE, 3aJaHUC

MapuIpyTa.
MukpormnpoliieccopHas cucTeMa ropki UMeeT CleAyIolue GyHKINH:
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e IIEPEBOJI CTPEJIOK [10 MAPLIPYTy CKATHIBAHUS OTLEIOB,;

KOHTPOJIb 3aII0JIHEHHMS ITyTE€H COPTUPOBOYHOIO MAPKA;

e aBTOMAaTHYECKOE NPOTOKOIMPOBAHHUE;

o CBi3b € AUCNETYEPOM U KOHTPOJIb COCTOSIHUS YCTPOMCTB CUTHAJIN3ALIMH,

nenTpanu3anuu u 61okuposku (CLB);

e MoHuTOpuHT PabOTOCIIOCOOHOCTH HANIOJIBHOTO U TOCTOBOTO 000PYIOBaHMS;

e BEJICHHUE apXMBa U IPOCMOTP apXMBHBIX JaHHBIX B TeueHue 90 nHei;

o Co3ganue u Bb1aya HHGOpMaLUU 00 ONIEpaTUBHOM IEpCOHAJIE 110 pa30opKe U

PEKOHCTPYKLIMU BarOHOB;

o dopmMupoBaHHE TPOTOKOJIA BBINOJIHEHHBIX PadoT.

IIpouecc CopTUPOBKM  BaroHOB OCYILECTBISETCS B MapUIPYTHOM, IPOTPAMMHOM U
ABTOMATHUYECKOM peXuMe. B cirydae HEOOXOTUMOCTH OTBETCTBEHHBIH JEKYPHBIH TOPKH,
MOJKET IIEPEBECTH CTPEJIKH B PYUHYIO PYKasJKal ¢ aHEIU AUCTAHIIMOHHOIO yIpasieHus. B
MapILIPYTHOM PEXHUME 3aJaHU€E MapILIpyTa CJIeJOBaHMs OTLIENIAa OCYLIECTBIIAECTCS JEXKYPHBIM 110
rOpKe MHJIMBUIYaIbHO 10 K&KJOMY oTLeny. Paznenenne npaucxoaur aBroMarudecku. Ilocne
OKOHYaHUs pachopMHUpOBaHUS COCTaBa BBIJACTCS HA MEYATh MPOTOKOJ POCITYCKa, KOTOPBIN

dbopMHpyeTCsi aBTOMAaTHYECKHU.

Puc. 1. Monumop en. MEXAHUKA CLb

Ctpoka COCTOSIHUS COJEPKUT UHPOPMAIIMIO O CTaHIMHM, CHCTEMHOM BpPEMEHH, JaTe, a
TaK)Ke PAZl PACKPBIBAIOIIUXCS MEHIO, OTOOPaKAIOIIUX COCTOSHUE HAIOJIBHBIX YCTPOUCTB U
apXuBa.

[Tone MOHUTOpPA COCTOUT U3 CTPOKHU COCTOSIHUSI U TIOJI BUJIEOTPAMMBI TOPKU. MOHUTOP

Cllb otoOpaxaer wHGOPMAIMIO O CTaHIMU, CUCTEMHOM BPEMEHH, JaTe€ U KOJUYECTBE
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PACKPBIBAIOIINXCA MEHI0, KOTOPBIE OTOOpaXaloT HHPOPMALHUIO O TOISIX M apXUBHYIO
uHpopManuioo. MEHI0O KOHTpOJIepa COACPKUT TUArHOCTHYECKYI0 HH(GOpMAIHMIO B
Buseoopmarax, IBeT / HOPMAIbHOE COCTOSHHE, BBOJ / BBIBOJ, WCTOYHUKM IHTaHWS,
[EHTPAIBbHBIN POIECCOP.

e MeHO «ApXHB» COAEPKHUT HH(popMaIMIo 3a nociennue 90 cyrok paboThl CUCTEMBI.
VYnoOublii uHTEepdeiic M moxpoOHas OUArHOCTUYECKass WHQPOPMAIHMS IO3BOJISIOT
AIIEKTPOMEXAHUKY OBICTPO YCTPAHUTh HEUCIPABHOCTb.

e MeHio «Ctpenkuy, coeprxariee HHPOPMAIHIO 000 BCeX CTPEIKaX: COCTOSHUE, PEXKUM
YIIPaBJIEHUS, CBOOOAHOCTB/3aHATOCTh CTPEIOYHOIO YUaCTKa, a TAKKE BpeMs IEpeBO/Ia.

o Mento «CBetoopbl» MO3BONSAET MONYYUTh HH(DOpPMAIMIO O COCTOSHUM U

HCTIPAaBHOCTH KaXKOTO CBETO(Opa U CHTHAJIA.

- a -
) A 31 rPm
+ lsm
. & & = 916 1M g8 ®|§'>
1 HIROSE ¥ — e — il
. —% e
. "/@\r r HeCe® 1 ¢ mora
~ [Nz e+
A e On g @ ED £ _2ms I _2nr ED

Puc. 2. /leyxnumounwstit nnan I'opxu

B 10 Xe Bpemsi 3JIeKTpOMEXaHUK KOHTPOJIUPYET paboTy CKOPOCTEMEPOB, NAIbHOMEPOB,

TOYCYHBIX JaTYUKOB IIPOXOJda BArOHOB U BArOHHBIX 3aMeInTenei 1...3 TOPMO3HBIX MMO3UIIHM.

29



g9065¢00 ,,BMBbL3MME0 5 3564965000896 9demds“ Ne3 (52) 2021F;.

THATHOCTHKA CTPEJTIOK
Necrpenxx | BPEMA K OK MK nmy MY PEXUM
1 00 000Mc - K
2 00 000me = K
3 00 000Me | = K
4 00 100gc . | 1 K
5 00 100Mc | | 1 K
6 00 000mc K
7 00 000Mc | K
8 00 0OOMec - ———— | K
9 00_100uc K
10 0 B0xec | B . P
11 00 100mc B = K
12 00 000me — K
12 00 000me = K
13 00 000mc o K
14 00 T00nc [ [ ¢~ _ K
15 00 050mc — ] P
16 00 000Mc |- K
17 00 000mMc | K
18 00 000Mc | = K
19 00 000mc K
20 00 000mc K

Puc. 3. Buoeozpamma

B otnnume ot peneiinbix cuctem, MIIL] ropku obecneunBaroT ciaenyromue GyHKIH:
e KoHTpous 3anonHeHus myTei;
e dakTHyeckas CKOPOCTb OTLIENOB HA KaXJI0H TOPMO3HOU MO3ULINH;
e BPEMEHU IIEPEBOJIA CTPEIIKH;
® JIaBJICHMS B BO3JYIIHOW MaruCTpaJId 3aMeJINTENIS;
® OIpEIENECHHs Beca OTLENA;
B HmKHeH yacTH moisi BHJIEOrpaMMbl TOPKH PAcIookKeHa 00JacTh HEHCIIPaBHOCTEH

CUCTEMBI, HAMOJIbHBIX U TOCTOBBIX YCTPONUCTB C BbIIayeil peueBbIX COOOIICHUH.

BbBIBO/JbI
1) OyHKIMH TOPOYHON [EHTPAIHM3alUd PEATU3yIOTCS Ha MHKPOIPOIECCOPHBIX
YCTPOMCTBAX B COOTBETCTBHUU C IPUHIUIIAMHU TUIIOBBIX PEIIEHUM ISl IPOESKTUPOBAHUS
TOPOYHBIX UCIIOJIHUTEIBHBIX YCTPOMCTB. B KauecTBE MUKPOIPOLIECCOPHBIX YCTPOMCTB
TOPOYHOM  IEHTpaJIM3allii  HUCIOJNB3YIOTCS  KOHTpoJUlepsl  Tuma-  Schneider

Electric, otnmyarommecs: BBICOKONM HaAEKHOCTBIO.
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2) Jlas mporpaMMUpOBaHMs KOHTpOJUIEpa HCIOJb3yeTcs mporpaMmHas cpeaa -Concept
paspabotku Schneider Electric, kotopasi momuep:KuBaet sI3bIKA IPOrPaMMHUPOBAHUS
Mexnaynaponnoro cranmapra |EC 61131-3. IlporpammHoe oOecriedeHune — IIO.
npombiiicaaspie  cetu Modbus  TCP/IP m Modbus  Plus.  Uznpenusmu,
noiepkuBatonumvu - Modbus Plus, sBIsSIFOTCS KOHTPOJUIEPbI U CETEBBIC aalTephl.
[IIuHa ceTr COCTOMUT U3 BUTOH Mapbl SKPAaHHUPOBAHHOTO Ka0ElIsl, KOTOPBIA MPOXOIUT I10
MarucTpalii MEXIy JBYMS TOCIEIOBATEIbHBIMU Yy3JIaMH. Y3JIbl MOAKIIOYAKTCS K
Ka0eJo MpH MOMOIIM OTBETBUTENCH, KOHTpoJUIepsl Quantum - HermocpeacTBEHHO K
KaOeJIIo IIMHBI CETH Yepe3 CHEeNUAIN3UPOBAHHBIA KOMMYHUKAIIMOHHBIA opt Modbus
Plus.

3) Buempenue MHKPOIPOIECCOPHONH CHUCTEMbI TOPOYHOW ICHTPATHU3AIMH TO3BOJIUT
3HAYUTEIIBHO TOBBICUTh KayeCTBO YIpaBieHUs myiabTa-Tadbmo (MoHuTOpa),
nepepabaThIBAIONIYI0 CIIOCOOHOCTh TOPKH 32 CYET BHICOKOA((HEKTHBHONW 00padOTKH,

BBIJIa4YX HEO0OX0MuMol HHPOpMAaMU 1 0OMeHa JAaHHBIMH C IPYTHMH CHCTEMaMHU.

Jluteparypa:
1. Cucrema Mukpomporeccoproi ueHtpamu3amuu ESTW L90 5 mns ynpomeHHBIX
ycnoBu 3kcrutyaranuu // Kenesusie qoporu mupa. - 2000. - Ne06;
2. OtBetbl Ha noab30Barenbekue ycnosus. - 2000. - Ne07;
3. BU. lllenyxun ABTOMaTH3aLUs U MEXaHU3ALMsI COPTHUPOBOUHBIX TOpOK-M.: Mapuipyr,

2005. - 240c.;
4. Kenesnsie noporu mupa. - 2003. - Ne 5.

30360m36GMEgLeMMwmo 396E¢MsroBozool dsbsGolbgdgemmo
20539000 533MAsBH1IMo 3gdbo3oMo dmabobwyMgds
396500 Boansdyg, 9356 grmadlisdg, om®0 Bognsdy,
dobsoe 3mEmg30
9oy
XX borgbol 80060  Gawgdol  Bems 396000, ©sofym  LEd-b
9mfymdowmdgdol  GHgdbozm®mo  dmALEbMHgdoL  3OMEgbol  533MAdEH0DoE0s
300354360 3H9wgasdbmdo 2osdfm©gdols s 303MM3MHMEgLMmMMEo Loldgdgdol
3o399o  3396d900Ls  @s  dErm3gdol  MHgHgM30M900L  d3BIDBY. 90550500,
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Lodo®mzgumdo dobsMolbgdge am©5390Dg 298mygbgd s am®m30L 93BHMIdEHOO
396GH®0Bs300L  Mggm@o  LobEGgds. Ls3obogdm  gsbgzoms®mgdol  gMm-gemo
0053500 53m3sbss Fgoddbsli gm®53900L Jo3MM3OHMEILMOMWO  (396EMW0DsE0Y,
MOmdgwog 930609  godsMOGMWos,  dobo  3H9dbozmeo  dmALobEgds 3930
930b6m30ME0s s 25dMmoMBg35 BIWO HOYO  FORIOMMYOVIEO BB 30IOMDOm.
boggwg  9mfymdoErmdgdl  MHMAEOLyy 8093936905  LobJsMIbmAgdo,
956d0¢8BMdgd0, §MbsdBMIgdo  F0)gMHEYI06  MIMSwMm©  3MBGHOMEEGMHGOL.
3M6M530L J03M0M3OMELMOWWOo bobiEgds 360d369wm3bs@ 405X MdILGAL o300l
boseoLbL,  LyFoOM 0bFMOT>300L A5o3gdoLsL s Lb3s LoLEgdgdmsb dmbsigdoms

3933w 0LOL 046905 oo gR9JGHIOO.

Automatic maintenance of microprocessor

centralization of sorting slides
Merab Chaladze, Levan Lomsadze, Giorgi Chaladze,

Mikhail Tsoloev
Abstract

From the middle of the 80s of the 20 th century, the automation of the technical service
process of SCB equipment started on the base of separate nodes and blocks of compact
telegraphic sensors and microprocessor systems. Nowadays, the hill station's central
centralization relay system is used on the cliffs that are in Georgia. One of the main tasks of the
railway development is to create a microprocessor centralization of the hill, which is a small
dimension, its technical service is much economical and is distinguished by a number of
extended functionality. Field equipment, which are included in the speed limits, distance
meters, motions are directly connected to controllers. The mountain microprocessor system will
significantly improve the quality of management, deliver the required information and

exchange data with other systems will be highly effective.
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mo3 656.224
Logo®mggeml 630608 bobg Lsobgm®mdsgom

G996 mg09960 d5%0ob §94d6ol

3M(30¢290eMmd0l 3060HMdJOO
0653¢0 dofjodg*

*0MG 235690, bsgst039¢nml 9976037960 296039(5LoBIH0
(Lagsmmzgmmb Ggdbozmmo MboggMlodg®o, 9. 3mUiEegsL J. Ne71, 0175,

000¢0obo, bogdsMoggee)

M9bondy: bsdmerddo 35b6bocreyemos bsgo®og9¢nml 30608 b5 by
d5¢H5M906¢980L/35826900b 597603296 Iz ds69m85Yg  podoggbolb  soGopbzob
3OLISrIemo g I5(98s ©5 Pomdmggbocros dgbsdsdobo Uidgbs, 8500329000005
33¢m930b  3Gempgbdo  Jdodoobstg  bsz000b980L  ©s0w9053980bsb  dorgemo  Hogo
29309 R0m0  0bs®9980,  J9d93339829cm0s  J3H5M98¢m980l/35826980b  Hsmggbol
s@®oibz0b 399-14 9¢m99H®brycmo bobhgbolb ©sbghgz000 Bomgdricmo dicogagdo.

da39099¢005 5@H0b0L 9¢99HBbrIcro Lobdgdol s dgbmyengdeer bsddscors
bsosbsm  bd9dgbo.  Bsbshsgdgcmo  Hgseraato  bsdgbogter 390939800

356b®3090980bsL  3Gmpgbo  osymgoer  ofbs  RsYgds,  Hdgerdss  IroE3s
bsgs®o39¢nml 930608 s Yy b39p05¢cno@s@ G96Bgeicmo bseogrn®gdo. dorerosbmdsdo
30036306 90995 Gb1¢v0 bobhgds ©s696G30¢r0s Usdstoz9¢reml 630608 bs by, sl
d9dcog o 356300056980 3966399903980 @ F9ds28lL H3638sH98000.

1533%6dm Bodyzgdo: Fo@oMgdgeo, 353mbo, LsyMMo, 9wgddHO™brwo LobEgds,

x> 3-14, 946030  BEYMIoMMds, RBs,  ©IBYMR3Z9, 9B MSES30Y,
3994603960 ImALsbMOgdOL 3mbd@o.

dgbsgsemo

Lodoomggarml  93mbmdogmeo  25630m56MHg00L  yzgws  9BHa3by  obgm
3600369035691 ML, BMAMOOE OOl Ba®30bogbm GHGMIBL3IMOEGH0 ymzgwm3zol
93939 396L5390MOMW0 5EYO0. BodsM39W ML M306094Bs 5GOL J39gbol JsLdEHsd0M
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439wsdg »albgowglo 3m335605, MHMIgEog SHMOE0gwgdl dbbgzow Lo@gzoMmomm
23900510390l 5MSABMEMO HOYOWMIMH0Z30 s IJHBMdY J399bgdmMsb FMdsmdoom,
5605990 3H300mHB03900 bmOE0gWEYds dmgwo Moo  J3994bgd0Esb  SBooIb
9360™30L5396 o 3oModom.  3bmdoos,  MHMI  LodeOMZgWML  MH30bodBIBY
9090bsMgMmdl  MAlbgzoglo bsdmBsmgdo  0bBOLEHOXYIEHMOMEo  dmfgldoygdols
0350LYBOOLOM  930M3ME0  BEIBIMEJOOL  gom35¢olfobgdom, o3 MEI3MO
bal  99mHgmdl  Fo@GHotmgdgerms  mdMsMdOL  MLIBOMbMABdOL  5To0EgdOLS @
LoBRJoM0L goBOOL 36093693560 s 9GS STMEBOL QooFMSL.

090Ls™M30L, OMI LogdoMmM3gEml Lo 3060aBM  BHEBLIMOGHDY OGS
353069035 08tmdM3Mmb 89Mx3gMHbgdws© s 9dwmb LsboBrgmm 3mbJ@gdol gogwms
(300 9OI0  4obEs, MMI  MH30603B5Bg  I0bgMYML  Fo@9Mgd9dOL/353MbgdOL
3996032960 8MoMgMmdoL B53mbEHMMMWgdgwo gergddOMmbmewo boli@gds.

Pomdmpqbowo LsdgEboghm BsdOmdo 9dw3bgds Mo Mo JgGbeyergdemen
@5 @BgMa0e  LsdMToml, GMmIgoi  HomdsGgdom  FMdomdl  LodsMmzgwoml
30603Hsby.

doM0mso bsflogro

336930l 30m3glido 58m339000¢0 3030bsty 3MmEgliols
MSMYmgBomo dbsmggdo

0533003009005 9B396s, MMI  3MOJBHOIMWOE 9O bEYdS  3OHMYMTMOE
3535M90gd0L 9d603mM0 dmALabMmgdol sMoEbls s Imbo@MmMobyo;

o 250Mm033909, OHMI Moy 90mb3zg390do 56 bgds 3MIMYMITMWS© 398MbydoL
3996039960 ImdLabm@gdol LHMMIE SMOEb3S WS Fmbo@m®mobyo;

e LoLEJIMMO 56 BEYOS FoBoMgdgd0L/353mbgdOL (3960306 BrMBLobmEgdsbY

350900 @OHMOL s©Mm0Eb3ZY;
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e 3996030 IMALobmMHgdol  3mbdBHol F/Mdszol Foge 396 bMEM309wIOS

36MHMyM53ME0 50M0Eb3d 359MbgdoL 3H9dbozmmo ImBLEbBLIMYdOLLL;

o J5BoMm9d9d0l/359Mbgdol  gdbozm®mo dmALabMmgdol  gobdbmGmE0gWwgdgwo

3953900l 99dGHOMbME LolEGgdsdo sLsbgs 6 bemM309Yds.

330930l Md0g3E0 - LagoMmM3gEML G30609BsBY I5E)9M9dgdOL/Zs3mbJdOLs

399603796 amBsMgmdsbg FoMagbol smMogbgols sGligdwymo damIsMmgmds

4 N

399603196 dLobYIMgdaHY
3oBHoM90930l/353mbgd0L
fomagbol soMoiEbas
(0@9dHOMEEO LobEydol
25939 Bm®s> 34)-14)

N\ /

4 )

353Mb9d0LsmM30L
35M20L056MBOL 35BHgAMMO0L
@5 3NOLOMYdOL
3oambgdol doboFqds

(9€9dHOMbA@o LobEgds
Rm®I> 39-140)

o /

bsb. 1. bsgsoggemeals 330608 bs g dsHs6398an980ly/353 26980 (H97603-9(% Fcog20sG9ds by
Pz 960l setogbzol s6Glgdeaemo dwogmdstgmbol Lggds
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397603796 dmALsbyMgdsBg Lod30M0m Fo@sMmIdEgdOL/353mbgdols Fotagbols

50603b30L (397-14) gemgdGH®mbmemo boldgdol sbgMazoom
80)dywo 8)w)agd0

BodoMgdmero  33e093900L  Logdzgebyg,  G9dbozme  BmALObMdIBY
BoB3060mm  FoGHoMYdEgO0L/359Mmbgdols  Homagbols  swGoEbgzols (3m-14)
99dGH®MbMo LobGgdol sbgmy30L 9dwgy doMgdE 0dbs 9dgao (ob. bab. 2).

o 23bbmOmEogw©s  3H9dbozme  ImALobMgdsbg  Bod9Mgdgdol/353bgdol
DoM960L5L Bom3gMogom bogddosbmdol LHmMo s 9x39dGHMMo seMoiEbzol
0500639 ymgs;

e 256bmmE0gw©s 398MbgdbBY 0bBMMT>300L M3gMsGHOME Mgsg0ddo dmdogds
9mbs399m5 35H90096;

o 23bbmOmE0gw©s 3990w gd0ol/359Mmbgd0l  3H9dbozme  dmALabmEMgdsBy
390900 Mol 3O MWS© SOOHOEHIS S MboBMM0bYO;

o 256bm®ME09Ws F5E9MYOJ S FMIMSMIOL MLOBOMbMYdOL bgedgfiymds.

Bobio@otmgdgeo LsdgEbogmm 33emg3900lL gsbbmMmEogmgdols 3MmEglio symaow
0965 9gLmme9d0l B3sBgdsC:
33093900L g3bbmMogmgdols I 3sBs

v 360000 MBOHMB39mymes — (2 m39).

v 56960235 00M0mo©  LoaMgddo:  adMEdBo  (flygowo  3sM30),
39050560  (396@0 39630), MdooLo Fsbsmolbgdgero, ™doEOLO
153396dMm,  ®MBOOLO  LOGZOOMM, OMLMOZ0, LoEsbw M, bsdmeo,
B9LEOIBMbO, LYIGHMYO0s 1, LEFEHMIO0S 2, MmO, dsmvdo, 3530 (L
14 LyEYMMO).

V' BM960620L baba®deogmds (2 330609);
v bygYwo gJu3adeaos (1 03g);
V' 996353530580 2583905 (2 330009).
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33093900l g96bmME0gegdol II gga®s
v 5690235 8900092 Loa®9ddo: ©gOMABOLHYsOM, oM, 4mMo,
329605, dMEMX M0, FoMMfigoo, JoMmbgmero, gMxssbo, 30Bosbo, 3gwo,
53mb0 3¢, 39390, 653, 3bMS-Ads, I3bgms, sHsE30bY, Imwomo,
Doxs, Jmmsolio 1, gmmoolio 2, Hombo, ¢yodwo, F050)Ms, sbRbmomo,
196530, BP0, JMOMWIDO, b5E96900, MBMOHY0, G930 (L 30
LoRYOO0).
v $6960630L boba™dwogmds (2 33069);
V' 99393530580 3983900 (2 330605);

3393900L 296bmM0gegdol III gg3sbs
v 5696235 oLgm  LoaMgddo, LsSE 96 50056  gobmsglgdmwo

39906900l Abobx39gd0: Fobobx M0, ob0sb0o, 53Fows, 39O JsMbIbY,
56395, dOMFIMWS, MYWws30, 3mdo, 063060, ombs, 3Jsg3mobbggo,
39B6M9m0, Logotgxm, LoBbgMy, Loxsgobm, Jusbo, Bsdzo, dgagz0, oMy,
Foo0EO, bo®odsmmo, 50535, 3M30@bsM0, bogmomo, ®mBbsdmGo,
LRLY, J390M3560, JnEwMdsbo, KmBsmo (Lvyer 29 boym®o).

v BHM960620 (2 33065);

V' 996353530580 2583905 (2 330009).

Usgdotogzgmmls 630603B0l 4060050 3gdbognmo dmalisbrymgdol 3w9bd@Egdo:
3900560 (fyzomo  35630), F9MELBBO  (39gbBHO  39630),  MdOWOLO

obo®olbgdgeo, Mdowolo Bs3356dm, Mdowolo LsGZ0MmMM, OHLMS30, LsIbwM,

bsdmE0o, BgbBonmbo, LEdGHMIOos 1, LGOS 2, BMMO, d5mwmdo, 3ou3o (L 14

L5gdsM03geml 30603B0L Ggdbozmmo dmalsbuyMmgdol s Lad3z0Mmmm 353mbgdols

©3L5EZ0MME FmMLsdboEIdIMo 36JEgdo (9.3.00.0.3):

WOoWM, RBOMOMYowo, doObgmwo, 35H0sbo, 39wo, Bmboows, 35FMgmo,

©IOMBOLHYSOM, 29O R 5560, FoM50©s, FBGS-dds, I3bgms, JMM0, 5565, drGOX ™0,
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sboanzobg, foxs, dmwomo, Jmmsolo 1, Jmmsolo 8g-2, G®ombo, FosmmMs, wsbRbmomo,
196530, BMYOWO, b5E9BJO0, MBMOYJIO, 6930, Jndwgmo (Lwyer 30 &33).

306005000 LERYMHYdO: (396053LgdMEP0s J0M05O ¢).8.3-990).

LodBHMgos 1, LYIGHOYOos 2, OMLMOZ0, BILGHIRMbO, FmmMo, Losbm,
39050560 (Y300 35630), FoMId60 (396E0 35630), MdoWOLO Fsbstrolbgdgero,
030obo  LBsGH3Z0MOMM, Md0OoLo Bs3356dMm, bsdMEO, 3o dsodo (L 14

Lo YOO).

L5YM9B0: 36053L9dYE0s F0MHMSO &.0.3-900 (9.3.00.9.3-900) - FoeBmgdls
OEWS-3BH300m35 dgB0 0b6EGH9blogmdOm.

dmOX M0, sBOEE0bY, oM, GoMmmfyowo, dJmmsobo dg-2, Gombo,
950bgmo, 350560, 3gwo, BmboFows, 353090, ©IMBOLYYSOM, FMexssbo,
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Conditions for the necessity of creating an information

technology base on the Georgian Railway

Irakli Bitsadze
Abstract

The paper discusses the current state of registration of the submission of trains / wagons
on the technical condition of the Georgian Railway and presents the relevant scheme.
Appropriate diagrams of the electronic accounting system and the work performed are given.
During the implementation of real scientific research to be conducted, the process was divided
into phases, which included important stations of the Georgian Railway. In general, the
electronic metering system has been introduced on the Georgian Railway, has further

development prospects and is working successfully.

YcioBust HEO0OXOTUMOCTH CO3IaHUS 0a3bl
HH(POPMANUOHHBIX TEXHOJOTHH

Ha ['py3HHCKOH xKee3H0i qopore
HNpakiau bunaase

Pe3rome

B craTthe 00cyxmaercs Tekyliee COCTOSTHUE PEeruCcTpaIlii MoAauu M0e3/10B / BATOHOB O
TEXHUYECKOM COCTOSSHMM Ha ['py3MHCKOM JKelme3HoW Jopore M  IpeAcTaBieHa
COOTBETCTBYIOIIAs cxema. [IpuBeeHbl CXeMbl SJIEKTPOHHON CUCTEMBI yueTa U BHIMOTHEHHBIX
paboT. Bo Bpemst mpoBeieHUS HACTOSIIIMX HayYHBIX UCCIE€A0BAHUM, Tpoliecc ObUT pa3/ieieH Ha
9Tambl, B KOTOPbIE BXOWIN CIESILHO BRIOPAHHbBIE CTaHIIUU [ py3UHCKOM Kele3HOH JOpOory.
B uenom snextpoHHas cuctema ydeTa BHeapeHa Ha ['py3MHCKOHM KeNne3HOW J0opore, UMEeT

MEePCIEeKTUBY AaJIbHEHIIIETO PA3BUTHS U YCIIEITHO paboTaerT.
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090950039600 M3900L @5 Jom obMH09dT0 (33¢00gd9d0L Tglobgd.

o 0b6xMLEGHOWIEHMOOL  doBBYL-9hPgMEol  bgdsos bs dmoEeggl  d90gy
doMoms©  0bxymMIs300l, @OMOL  Ogorm  M9g0ddo  Qobobargdols

d9L5dWgdEMBO:
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V' 3300005350 Lo®gebim GH®MIBLIMOEHOL o590 dOL JLobgd;

V' L®30603%B™ (39960300 3o@oabagbols Jglabagd;

V' B5630603DM 3300m0L 25@sH0E30L ©s (39M0gEo 899 9bermdgdom
BOHMb3gergmgol Jglobgd;

v 05393300 39dbmemyo®o  BsbxMgdol  Fglobgd  (BHgdbmermyom®o
039bxM900L  dmddg  9E9dGHOMbM  IOMAMIALIB  0bEHIYMOMmIdOL
abom);

V' Loyu®9d80 5 3oaLMIYBIdDY ©gLYdMo LoRJsM9gdOL, dmddgwo
bsbaMdwo3dmddgoo @S @OMIOOMO  oROMb0YEgdgdol  dglobgd
(3983MMbowgdqdol s0M0Eb3oL dmddg 9ugdBOMbME 36OHMaMsToLmD
063930060900l aBom).

LoE30M0M, BoAYDIZMM S VBROLEHMIBHMOOL dOBEYL-9OMMIMEdOL Lgdiz0gddo
LEBMWo  0bRMOT5300L 2593 dog900L  LyxdzgDy,  Mbs  dmbegl
©0L39EHBRIMODBE00LIMZOL Y3990 35¢gdYdOL Y300l BMMTOMYdS, Lo
53590990l Lobgmdosb  go8mdobscy,  53BMIsGHIMSE b BobgzMoo
533)MA5GM5, Tgbodsdolo Jgmsobbdgool sb/s 30m69dEHoMgdol 9909y, b
50Lsbmb  45399Mo O35 gdgd0, Fs0d  FIMEMOL  Loob3gBHRIOH™  MBBJOOL
dobggom. 58539 Ugdgosdo Mbs bgdmgL  oL3gBHRYMOBsEo0L  JogH
Q535¢9098Dg 9O gdol BEGsEHMLOL doboFqds.

BoGs®drIo 33eg30L dmbsembeo Byegpgdo:
d9Lodegdgeo  2obgds  OoL3YEHRIMODsE00LIMZ0L  Lbgoolbgs  d0BbgL-
90099 gdol doge  LSToGIMYIM  FdomdILMID 353006090 o390
OQMO3 2MIYE35000560, 515939 M3JMOBHOIO O35¢GOJOOL 534990 MYGOS JEID
Lob3)dsdo s H0BEHIMILYdIMOo BOBBYL-9HNGMEgdol oge dsmo Fglitrmegdol
393263HHMg05 @OMOL Mo E Gg:10ddo.
d9L5dEgdgE0 0gdbgds LOEGZOOMM F5IHBOZJOOL Y35BHESTIDGHTs LsdMTomgdo
52939mL 9.§. 909dEH®MbMo Bgwgd@m®ob 39939Mmd0m ©S POHMOL MHYowE
6950980, LoEYMMGIOL 450Mdobgdol go6gdg 2o53MmbGHOMEML g gdmewo
L53)Fomgdo
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BOLOAMOM 5 BOBsBHIMYOM  FYdsmdOL  M3GMIBHOMWS®  IRJRIZ0LS O
356>30L 9539JEIOMBOL ADBOMY;

doBbol Jobomiigzom sMEMYdgmos Bs@sMEgL d9dagao 39blsbmMEogummgdgumo
0mbolidogdgdo:

sboe gagdBHOmbme LolGgdsl dogEgl LEAHMEIFOMEo 3MMIJBHOL LEAHIGMLO ©
00mMJMo  d0BBIL  9OHDGME0sb  Tgbsdsdolo  dMABJOOL  Logwdzgw by
399m0ogml  §o®mdmoygbergdo  Yym39EomMo  BsGoImmdom  3Gmgd@ol
QILOME9d59©Y;

30m9gd@Bolb  Mgowobgds s LobGgdol  ©obgey3s,  Fgbodsdolbo  od
05659960 gdobomzol  BHMgbobygdol  Bo@oMmgds, 3063 Imbsfoergmds  Mbs

9000 9engd@EHembmwo bgewgd@memol fomdmgdsdo.

LOEZ0MMNM  25IB03gO0L I35 E9TI6GHOL 9399 YdJdsT0 FYMmGB Ygz9es
3sbol  byYMgddo, dglsdsdolbo  0bgMLEGMJEHMOMOL  dsmgzscolobgdom

BOMEYMBOEsE JmbEgl LoEYMMGOOL 3mB3099BHIOODIE0S, CYMS LOYOYDDS
QOMSE IMbEobmb 06830MH35300L BMBEO SWMOEHIS O J9(3905;
LOEZ0MMNM  FoIHB0WIO0L I35MESTIDEGHOL V9399 YdMgdsdo Tyma dgmOy,
dgbodg o Tgmobg  Jasbol  Loa®ddo  Los3  JEsbgdol  dgLodsdobo
bmMHE09WYds BoB30M0M M39M5(30900, 53MIJN39 FoBMYOO0EE Fo80bgdol
sblibo/00d3s o 353Mbgd0l MHYIM3To 49sY396s s 3oModom, dmbgl 339
306390 3¢05L0L LyYMJOT0 I6IMROWO BoBs6g3MIM 3OHMYGMSTOL oY9bgds s
06335300l EOHMOL MG Mg 10ddo SLobgs.

09999953009L BodsGHMgO™M s S LOYMHJOOL FNTomdOL MMR6ODYOOL Bgds
(bob.1).

396LbMME0gEgdY0 Lsdsmls BsBYIO S 35¢VYdO

LMol ASBLMOE09E9ds 04930905 LT BoB:

I g5%s - gwgd@®mbmmo LoliGgdol dmEwerols @ dsbdo LsG3zoMmmm d0BbgL

9690l bgdgool Bm®IoMmgds - 9egdBOMbrwo bgwgd@m®ol Fomdmgdolsmgol

39035¢0L{obgdmeo  Mg3mOmEJO0Ls s dMbo(399900L F93mT8539d5 s Mo38MYMy,

QOMOL M9 (950900 3300Egd9d0Ls s A9bIBEGBGBOL TgbodegdMdOM;
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I gsbs - ULoOyboghm s 0bgmslBOhmddamol  dobbgl-ghomgmemgdol s
oL39BBgM0BIE0LEIMNZ0L gslsEgdo 395 gdgd0L Lydogdol BmMIoMgds - dscmdo
ME0gd9Eo  0bxmMmdszool s dmboEgdgdol  $3MIMWoMmgds, OMOL  MYoEIE
69510980 (33€00g3900Ls s J96sHEGOGOOL TgbodeGdMIOM;
IIT @sBs - 3Gm9dBoL MYseoHgds s JergdGOmbrymo LobEGgdol sbgMags dgledy
935D0b BMYEGdF0 6O 2oBbMOE09IL Loy MMgdol 3m330EIM0DBI30s (LSS
500L  LoFoMHMgds  SOBYOMBL) s  LsTsbgzdm  3OHMYMol  Ygbgds, saMYmM3Y
9¢9dBHOMbMwo  LolBgdom  AMbsGmYgdEg  MsbsIINMIgdOLIMZ0L  BHMGbobAgdOL
Bo@Go®gds.
©dli33bos

Bsddmddo  (ommagbowos oG mmo  Lbygombo,  GMmIgroi gbgds
LogoOm3germl  ©3060aBsbg  FoBHoMgdgms @O LyYMMGOOl  FMTomdols
mO560H900LsmM30L sbowo Msbs3gM™M3g gdBHOMbMo LolEgdol FgdmTsg390sl.
50b0dbmo LobEgdol 99ddbs sGROLMZ0L SHOL 3OOMMOGHIGHWIWO s dglsdsdols
B530mbols ©5849853980L 3OMEgLO 98 39MHOMPOLMZ0L SJGHYISW IO BsBsdos s 2022

Parobmgzob 993b oo 39MHL3YJEH03d MmO LOMEISE FbbMM309EEIL Jolo IbgMY3s
Lodo®mzgermb H30608DoBY.
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1. bunanze W.JI. NHTenexTyanbHbIE KEIE3HOAOPOXKHBIE cHUCTeMbl. HayuHo-TeXxHHUECKHH
xypHan «Tpancropt». ISSN1512-0919. 2015 r. Nel-2 (57-58). c. 3-5;
2. 0. 00fsdg, o. 0563500dg. 659900MM39 3JJbMEMa0900, 0bE g E
LoM30602BM EMIBL3MOE DY FoLZOLEM30L. (06 olmE 9bsbyg). LogMmsdmMoliem
L539360960™ 94603290 HMbsEo Bgdobozol 3OMdgdgdo. ISSN 1512-0740 Ne 2(59) /
2015. 58-61 93.;
3. 0. 80{5dY, 5. Jo63530dY, 3. F563500d7. 063H9w9dEI9E MO0 LobEYIgOOL I6YIMHY3S
396300006905 H30608B0oL LoYMOGOT0. GHOIBLEMOEO s 356496 TTYbgdMds. ISSN
1512-3537 Ls393b0gom-3 946032960 gm@bsgro #3 (49) 2020. a3. 32-39;
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IepcnekTUBBI JAJbHEHIIIET0 PA3BUTHA 0a3bI
UH(POPMALMOHHBIX TEXHOJIOTUH ['PY3HHCKOH KeJIe3HOU

noporu Ha 2021-2022 roawbl
HNpakiau bunanse

Pe3ome

B cratee paccmaTpuBaeTcs CcO34aHME HOBOM Mozenu «OJIEKTPOHHAs CHUCTEMaA
IUTAHUPOBAHUS JBM)KEHUS T0€3/10B» Ha OCHOBE ONepanmoHHON CHUCTEMBI IPY30IEPEBO30K
(RAPL) TI'py3uHCKON Kele3HOM JOpOrd, KOTOpas OOBEIUHSAET EAMHULIBI TPY30BOH,
naccaXMpcKoi u MHPpacTpykTypHoii 6a3. Ha ocHOBe JaHHBIX OyzeT aBToMaTudecku coOpaHa
orepaTtuBHas MHPOpMaLUs, U MOCIe HauIexaleil 00paboTKU OlepaTUBHBIE U J10JITOCPOUHBIE
3amaud OyIyT aBTOMAaTHYECKH WM TIOJYyaBTOMAaTHYECKH BBIIABATHCS COOTBETCTBYIOLIHM
YKEJIE3HOJJOPOKHBIM CIIy’k0aM M JAUCIIETYEPCKOMY LIEHTPY YIIpaBJIeHUs ABMKEeHHEM. B 1ienom
BE/IETCS MHTEHCHBHAs paboTa MO Pa3BUTHIO JIEKTPOHHON CHUCTEMbI IUIAHUPOBAHMS PabOTHI
noe31oB Ha I'py3MHCKOHM Kene3HOW Jopore, KOTOpas HMMEeT OONbLIYI0 IEpPCIEeKTUBY

no3tanHoro BHenpenus B 2021-2022 ronax.

Prospects for further development of the information

technology base on the Georgian Railway for 2021-2022

Irakli Bitsadze

Abstract
The paper discusses the creation of a new model "Electronic train planning system" on

the basis of the Georgian Railway Freight Operating System (RAPL), which combines units of
freight, passenger and infrastructure bases. Based on the data, the operational information will
be automatically collected and after proper processing, both operational and long-term tasks
will be automatically or semi-automatically issued to the relevant railway services and the
Traffic Control Dispatch Center. On the whole, intensive work is being done on the
development of the electronic system for planning the train work on the Georgian Railway,

which has a great prospect of introduction in stages in 2021-2022.
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VJIK 621.9
K BOITPOCY CUHTE3Y 2JIEKTPOMEXAHNYECKOI'O

CIEJALEIO NIPUBOJA C YIIPYTUMHA
3BEHbSIMU B MEXAHUYECKOHN YACTHU

Amkouaaze Xarynn*, Xaruckauu Jlyka**, CamanumBuiau Jpexie™*

*Accoyuuposannoe Ilpogeccop, I py3unckuti mexnuueckuil ynusepcumem,

** Acnupanm, I py3unckuli mexHuuecKuil yHugepcumem

(I'py3uHckmii TexHu4eckuii ynuBepcuret, yJj. Kocraa Ne71, 0175,

Townaucn, I'py3us)

Pe3rome: Junamuyeckue uccnedosanus COBDEMEHHBIX ObICMPOOeticmBYIouUx
INEKMPOMEXAHUYECKUX CLEOAWUX NPUBOOO8 CONPANCEHbL C YUemoM YNpyeux Ceoucme
MeXanuyecKux nepeoamoyHvlx 21eMeHmOs8, Ymo 8 C80H ouepedb, mpebyem OdlbHelueo
COBEPUIEHCMBOBAHUS MEMOO08 U MEeMOOUK, CEA3AHHLIX C ONMUMUZAYUOHHBIM CIMPYKMYPHO-
napamempuyeckum u CmpyKmypHulM CUHME30M ucciedyemvlx cucmem. B nacmosweii pabome
PaAccmampuearomesi Memooo02udecKue no0xXoobl U UCXOOHbLE MAMeMamuiecKue 3a8UCUMOCHIU.
Hanpaesnennvle na nocmpoenue memoouxu OUHAMUYECKO20 CMPYKMYPHO-NAPAMEmpUiecKo2o
CUHME3A paccMampusaemo2o Ciedauje20 npusoodd C y4emom napamempos Kax napaiieibHbix
06pammublLX, Max HOC1e008amMelb KOPPEKMUPYIOUIUX 36EHbES.

KuroueBble cjioBa: cucreMa peryjaupoBaHus, KOPPEKTUPYIOLIUE 3BEHbS, )KeJTaeMbIi MTpoLecc,

nepegaToyHble QyHKIUY.

BBEJIEHUE

B npenmectByromux pabortax [1-4] paccMoTpeHbl BOIPOCH AMHAMUYECKOTO CHHTE3a
CHCTEM IIPUBOJOB C YNPYIMMHU 3BEHBbSIMH, OCHOBAaHE HA HWHTETPAJIbHOM MPHOIMKEHUN
PETyJINPYEMBIX MTPOLIECCOB K HaNepe 3alaHHbIM JKEIaeMbIM.

[Ipu »TOM B pa3BUTHH HCCIEIOBAHUN [5], B KOTOPBIX NPUOIMKEHHE MPOIIECCOB
OCYIIIECTBIISIETCS U3 YCJIOBHS PABEHCTBA XapaKTEPUCTUYECKUX YpPAaBHEHUH, B HaACTOALIEH
paboTe paccMmaTpuBaeTcsi 3ajJada LEJIEHANPABICHHOTO CTPYKTYPHO-TIapaMeTPHUECKOTO
CHUHTE3a UCCIIEyEMOT0 KJIacca CUCTEM C MCIIOJIb30BaHUEM allapara XapakKTepUCTHK MHUMBIX

HacCToT.
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OCHOBHASA YACTbH

Ha puc. 1 npuBeaeHa cTpykTypHasi cxeMa UCCIeAyeMON CUCTEMbI, Ha KOTOPOW CBEJICHBI

cienytonme oboznayenus: W

o W, W, W_ - nepenarouynsie ¢ynkuuu I[IH-perynstopa
NOJIOKEHUS, THUPHUCTOPHOTO mpeoOpasoBarens, [IW-perynmsitopa KoHTypa TOKa U

ucnonHurensHoro anekrpoasurarend. W ,, W ,, W, u W, —nepenatounsle (yHKIMU

OTZEIBHBIX IEPEJAaTOYHBIX YCTPOMCTB B CTPYKTYpPE JIBYXMAacCOBOM aIllIPOKCUMALMOHHOMN
JTMHAMHYECKOM MOJIeNM MeXaHH4YeCcKoi dacTu npuBoja; C —IOCTOSIHHAS DIICKTPOIBHUIATEIIS

HOCTOSTHHOTO ToKa. K, —ko3dduuueHt npeodbpa3oBaHus Lenu 0OpaTHON CBSI3H IO TOKY.

JanpHelmas 3a1ada — 3T0 pa3paboTka METOJ0JOTUU CTPYKTYPHO-TIapaMEeTPHIECKOTO
CHUHTEC3a, IMPEAYCMATpHUBAIONIAsA BBIABJICHUC U IapajiCJIbHbIX KOPPEKTHPYROIINUX CBHSGﬁ,
BBOJUMBIX B CTPYKTYPY CUCTEMBI COITIACHO TECOPUN MOJAJIBHOI'O YIIPABJIICHUA [1]

[Ipu 5TOM B mEpBYIO OdYepenh MEPEeAATOUYHYI0 (YHKIMIO 3aMKHYTOTO KOHTYypa TOKa
paccMmaTrpuBaeM B alllPOKCUMAIMOHHOW (hopMe

K _ i(s)
2rs+1 U, (s)’

W, () =

1 .
roe: K, =1 T —IOCTOSIHHAs BPEMEHM THPUCTOPHOro mpeodOpasosarens, i (S)—Tok Ha

T
sIKOpe dneKkTpoasurarens, U, — BBIXO/HAS KOOPAMHATA PETYIISATOPA TIOJIOKEHHUS,
B oToli CBS3M B CTPYKTYpY HCCIEIYeMOW CHCTEMbl MNpPEAYCMOTPEHO BBEICHUE
KoppekTHpyomux Bo3aerctsuil (t) u Q,(t), co3maBaeMbIX MapauIIbHBIME OOPAaTHBIMU

CBSI3SIMH.
C yueTtoM TOCHEAHET0O W TPEHEOpEeKEHUEM MHIYKIIMOHHON OOpaTHOW CBS3H

nepenaTouHast PYHKIUsS MEXIy BXOAHOH KOOpAMHATOM KoHTypa Toka U (t) n BBIXOAHOM

KoopauHaToH npu ycnoBun M, =0 MoskeT ObITH 3amicaHa Tak:

_ o)
Wi (8) = TG =W, (s)CW,, (s), 1)
K,1+ Tpns)
W, (s) = 1 2)
W,, (s) = P Wy, (3 ©)

1_WM1 (S)WM2 (S)le (S) ’
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1
W, (s) = , 4
. (8) I,s? +b,s5+¢,, @
b,s+cC
W, (s)=—2—™"2 5
w2 (9) 1,52 +b,5+C,, ®)
W21(S):b125+clz- (6)

OrmeruM, 4yro B 3aBucuMocTsX [2-6]: |, u |, —momentsl unepuuu, b, u C, —
COOTBETCTBEHHO KOY(QMUIMEHT AUCCUNALMI U )KECTKOCTH, @ @ U ¢, YIIOBble KOOPIUHATHI B
JIByXMacCOBOM JMHAMHMYECKOM MOJENM MEXaHWYecKoM dvacth mpusoga, ¢ K. wm T -

COOTBETCTBEHHO KO3(ppuIMeHT ycuineHus u TnocrosHHas Bpemenu [IH-perynstopa
MIOJIOKEHUST; S — oreparop npeodpazoanwmii Jlarmaca.

C YYC€TOM BBIIICU3JIOKCHHBIX 3aBUCHUMOCTEH UMEEM:

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

rae: a, = 1,1,;
a; =b, (I, +1,);

a, :Clz(ll"' Iz);

A =2m,;
A, =2m, +a,,
A, =2a,

B cBoto ouepens nomonmHuTensHble Bo3aekcTeua 0 (t) u Q,(t) sBisroTcs QyHKIMAME
xoopauHar i, Ap(t) = ¢ (t) —@,(t), ¢ u @,.
Moxem 3anucars:

a,s’ +a,s° +a,s’

i.(s) = 0 (S); ©)
b,S+C,,
l,s°
Ap.(S) = ———,.(5), (10)
blZS + C12
. I.s>+b.s+c
D (s) = 2 b L 12 Do (s). (11)
12S + ClZ

C HUCIIOJIB30BaAHHUEM BBIHICITPUBCACHHBIX 3aBHCUMOCTEM JOIIOJIHUTCIIBHOC

KOppeKTHpyIolee Bo3jieicTBhe ((S), cO3/MaBaeMoe JICWCTBHEM IMapaUIelIbHBIX OOpaTHBIX

CBs3EH BBIPA3UTCA 3aBUCUMOCTBIO
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4 3 2 2 2
a,s8" +a,8" +a,s I,s I,s“+b,s+c
g(s):{Ki 2 3 2 pg K, 2 D1z + Gy ?2,.(8) + K, ,(5). (12)
blZS + ClZ blZS + C12 blZS + C12
3necs, K, , K,,, K, u K;-nepenaroyssie KodQOHIMCHTEl KOPPEKTHPYIOLINX

napajieIbHBIM OOPaTHBIX CBSI3EH.

B yxkpynHeHHO# dopme 3anuchiBaeM

0(8) =W (8)922(S) (13)
rac
Wioe =W, (5)K, +W,, (5)K i, + W, (S)K; + W, (K, (14)
W(s) = a,s* +a,s’ +a,s’
| by, +y,
l,s°
W =—
»O s,
1,s° +1,5° + ¢S
W, (s) = -2 by, G ’
blZS + C12
W, (s) = K,s. (15)

C yuerom 3aBucuMmocTd (15) cCTpykTypHass cxema HCCIENyeMO CHUCTEMBbl B
VKpymHeHHOW (opme MokeT ObITh mnpeactaBieHa puc. 2. Ilepematounyio ¢GyHKIUIO
BHYTPEHHET0 3aMKHYTOI'0O KOHTYpa MOYEM MPEACTABUTH 3aBUCUMOCTBIO:

W” (S) — D, (S) _ Wnpl _ A1(S) (16)

U(s) 1+W,W,, B, (s)+B,,K,, +B,K, +B, K,

koc" "npl

rae: A, (s)=K;C(b,s+C,,);
B, (s) = As® + A + As® + As?;
Bi(s) = AW, (S);
By, = AW,,(s);
B, ()= A (W, (5),
B,, (s) = A,(s)s.

C yuerom 3aBucumoctH (16) nepenarounas QyHKIHS BCEH CUCTEMBbI 3aIIUILIETCS B BUJIE:

an (s)W, _ $(5)

W, (s) = = .
O( ) 1+anWIIKon US(S)

Wnu B pazBepHyTOi hopme:

anA‘u
B, +W,,AK,, + BK; + B, K,, + B(/»}l K«/& + B(/-,2 K,/-,2

W, (s) = 17)
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Moxem 3amnucarhb:

K
—+K,S
K,@+T,8) [Tpn ]

18
P T,.S S (18)
IIpu TakoMm noaxone
K_+Ks
W, (s) = (K + K8 A, | (19)
[B,(s)+BK; + B, K,, + B, K;+B;, Kq.)z]s +(K, K $)AK,,
K +K As
Wy(s) - AR (20)

B, +B'K +B,, K, +B, K, +B, K, +K AK, +KAK,s

Hcnonw3ys BeipakeHue (19) nmepexonum K 3aade CUHTE3a UCCIEyeMON CUCTEMBI 110
3aJJaHHBIM TEPEXOJIHBIM IpOIIEcCaM C HCIOIb30BAaHUEM allllapara XapaKTePUCTHK MHHUMBIX

gacTot [7].

B nepByto ouepens 3amaeM jkeixaeMblii mporecc @, () W 3amuckiBaeM HCXOJHOE

IpHONMKEHHOE PAaBEHCTBO MEXIY perynupyeMoit ¢, (t) u xenaemMoil KOOpAUHATaAMH

M.(z,9)

N.(2.9) U,(s), (21)

?,(8) = ¢,,.(2,5) =

rae: M. u N. —cooTBeTCTBEHHO YHCIUTENb U 3HAMEHATEIb )KeJTaeMO KOOPANHATHI;
Z,, —MacIITaOHbIN KOA(QPHUIMEHT BpEMEHH;

S — onepatop npeoOpazoBanuii Jlamnaca.

Ha ocHoBe BripakeHus (21) Moxem 3amucarh:

M,.[BK, +B, K,, +B, K, +B, K, +K_ A (5K, + K A (5)K,S]+

oHC

+M,.B,(s) =K, A ()N, + K, A(s)s. (22)
Wnu B npeoOGpa3oBaHHOHN Gopme:

D, (2,9)K; + D,(z,9)K,, + P3(2,9)K,, +D,(z,9)K,, +

+@,(2,8)K, + Dy (2,8)K, +Dy(z,8) =0, (21)
rae:
@, =M.B;;
®,=M.B,,;
®,=M.B, ;
®,=M.B, ;
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O, =M.AK, —N.A ;
D, =MAK, —N.A;
@, =M.B,.

[lepexos Kk XxapakTepUCTUKAM MHHMBIX 4acTOT [7]: 3alKMCBhIBAEM CUCTEMY YCIOBHBIX

YPaBHEHHUH B aNIpOKCHUMAIlMOHHBIX TOYKaX O, MHHUMBIX 4acTOT, CHaOxaeM IOceIHHe

BCCOBBIMH KOB(l)(bI/II_[I/ICHTaMI/I Yy H, O6pa6aTI>IBa${ HUX 10 MCTOAY HAMMCHBIIUX KBAAPATOB,

IPUXOJUM K CUCTEME aIredpandecKuX HOPMAJIbHBIX YpaBHEHUH, 3alIMCAaHHBIX OTHOCUTEIHLHO

HCKOMBIX Kod(duumentos K, , K

Ky Ky Ky m K

A Ap?

SAKVIIOYEHUE

Ha ocHoBe IMPOBCACHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ IMOJIy4CHbl MATCMATHYCCKUC 3aBUCHUMOCTH,

IIO3BOJJIAIOIIMEC BBIABIIATE OIITUMAJIBHBIC 3HAYCHUA HCKOMBIX K03(1)(1)I/IHI/ICHTOB.
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7. AHamu3 W ONTUMHU3ANMOHHBIA cuHTe3 Ha DBM cucrem ympasnenus / [lom pen. A.A.

Boponosa u 1.A. Opypka. M.: Hayka, 1984, 344 c.

ON THE ISSUE OF ELECTROMECHANICAL FOLLOW-UP
DRIVE SYNTHESIS WITH ELASTIC LINKS

IN MECHANICAL PART
Khatuni Amkoladze, Luka Khatiskatsi, Erekle Samanishvili

Abstract

Dynamic studies of modern high-speed follow-up electromechanical drives are largely
related to the consideration of the elastic properties of mechanical transmission elements that
in turn requires further refinement of methods and methodologies related to the parametric and
structural synthesis of systems under study. In ehe presented article is considered
methodological approaches and initial mathematical relationships aimed at constructing the
methodology of dynamic structural-parametric synthesis of the observational drive under
consideration, taking into account the parameters of parallel, feedback, and sequential

connection of copying links.

3999603996 65{odo ©MY350MMEgd0s60 gemgdEMmdgdsboz®o
90035 m35em9 53303308 Lobmgbols lis3ombolisgdo
b50bo 53gmemsdg, arm3s bo@olizsgo, gMglwrg Lsdsbodgzomo
M9bomdg

5658900039 LHEIRJIgEo FMM35 M350 9egdEPmdgdsbozmemo 58dM3900L
0653031600 330093900  36535¢Homo© 5393306090 wbo  96M056  d9dsbozmEo
39005933900 999963930l MY3950 M30LgdJOOL QoMo oLHObYOILMD, Mo3E Tegols
dbcmog  dmombmgl  Lby33wg30  LOLEJIGOOL  356FgBHMME  ©s  LEGHMWIGHMOIME
LObMIHBMB 3538060900 FJNMEIOOL S FJPMPO3JOOL F9IEAMI LEOWEYMGSL.
Domdmpqbogn BsdM™ATo gobobogdosb dgmmmEmyomHo domdgdo s Lofigolo
9509353030100 9300939 gdq00, d0doMmmbo 49bbowgso Immzswmgzag
59965308 ©0bs303MM0  LEHMVIBHOW-350599BHOMEo  Lobmgbol  dgomozol
53900L5396, OHMAMOE 3550, 399353006900L, 9aMgM3g F0dIZBMIOMO
9530m699GH06M909w0 MMEgd0L 356M5d9GMIO0L FomM35¢oL{obgdoo.
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UDC 627.2/3
SPECTRAL CHARACTERISTICS OF A PULSED

SIGNAL IN ABSORBING NO STATIONARY MEDIA

Inga Surmanidze*, Mikheil Lezhava**

*Candidate of Technical Sciences, Invited teacher at Batumi State Maritime Academy;

**Professor, Batumi State Maritime Academy, Dean of the Faculty of Engineering
(Batumi State Maritime Academy, Rustaveli Av. 53, Batumi 6010,
Georgia)

Abstract: Stochastic differential equation is solved by the use of the method of statistical
moments for the electric field tension taking into account the border conditions by the
large-scale heterogeneous environments (compared with the wavelength). Repulsive
frequency as well as duration of fallen dropped Gaussian duration is included in border
conditions. Approved analytical expression for the two-dimensional spectral density of
space-time spectrum, for any permittivity and conductivity correlation functions and cross-
correlation functions of these parameters. Permittivity and conductivity fluctuation are
statistically heterogeneous and isotropic. Single-scattering approximation restricts the
distance covered by the scattered wave disseminated on heterogeneous environments.
During the numerical modeling for high and low frequencies were adopted curves, which
have the Gaussian form.

Keywords: Wave processes, dielectric constant, the anisotropy, the low-frequency range,

the high-frequency range.

One of the urgent tasks, a significant number of works are devoted to the problems of
propagation of pulsed signals in chaotically inhomogeneous media. This work is dedicated
to studying the features of the current power spectrum in a linear stochastic medium
without dispersion with one-dimensional space-time fluctuations of the dielectric constant
and conductivity. The features of the influence of the dissipative fluctuation parameter

(conductivity of the medium) on the normalized current power spectrum are discussed.
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The behavior of the experimentally measured high-frequency current power
spectrum and low-frequency current power spectrum is investigated in the approximation
of single scattering of electromagnetic waves on dielectric constant and conductivity
fluctuations. General expressions are obtained for arbitrary correlation functions of random
scalar parameters characterizing an inhomogeneous medium. Using a specific example of
Gaussian correlation functions shows that the mutual correlation of fluctuations of the
permittivity and conductivity affects the behavior of the current power spectrum. Such
studies should be carried out using numerical methods. The wavy behavior of the
normalized low-frequency current power spectrum will probably be typical for other space-
time correlation functions models. However, their amplitudes and dip depths can vary with
the distance traveled by the impulse signal in a randomly inhomogeneous medium.
Knowing the duration and fundamental frequency of the probing signal, the measured
current power spectrum can be used to determine the characteristic spatial and temporal
scales of random parameters of non-stationary media, which is essential for information
transmission.

Let us write a one-dimensional wave equation for one of the components of the
electric field strength in the absence of depolarization in a randomly inhomogeneous

absorbing medium

1 . 41t 0 e _
— - C——s(z, t)l (z,t) — 2ot [o(z DE(z,0)] =

In Fourier representation, it can be rewritten as:

o)

2

aazE(zw)+k0E(zw)——k0 fdw [s(za) w’)+L—C(zw w’)]E(za))

—00

4TT0, ~ (o} . .
- 9. &= - - % « 1 - random functions of coordinates and
0 0 0

where: 6, =

time, in a medium with smooth space-time inhomogeneities, a stochastic differential

equation satisfying the boundary condition at z = 0

E(0,w) ——T expl Ml
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where: w, and Tj, - are the carrier frequency and duration of the incident Gaussian pulse
lec and T., are the characteristic spatial and temporal scales of fluctuations in the
permittivity and conductivity.

Single scattering approximation
a)oz
f d ZW << 1

current power spectrum

S(z,6,v) B
$(z,0,v)

<& >pst< &l >p

o) = —
£ <& >A-pH)+<(? > p?

1+ 4pé

exp(—262)

Dimensionless parameters are introduced here:a = 1 + = ( ) p=—p=— 0=

—_Z\r-1
(t u) T
In the absence of absorption and for models of a fluctuating medium, they are

described by the function

282

F(5) = ll + fp_ pzl exp(—262)

The field is an honest function of the parameter §.
In the low-frequency range, when v « (), the dependence on z in the exponent
disappears, and the expression for the normalized low-frequency current power spectrum

turns out to be complex. For the natural part, we finally get:

zIT

S(z,t,v) = ReS(z,t,v) T

l_ = exp (—3 —m) {cos(vam + ) +

* cos(vVnm + q) -

<{2 > gvm+< & > (%—m)—<?1>g(g+2m)l—

1 - 5 1 —~ n
—nsin(vnm + q) [_Z < €2 > g+< &G >Vm+ 13 < &2 > (Z — 3m)]

~ ~ Vid
where: n = (pr)z; g =Tybp;q = By, 1 = %(lza") m :i(@]

27 2
4u Tp® \16u sz 16u?
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If absorption is not taken into account, F (&) is an honest function of the parameter §,
the high-frequency current power spectrum, for both models of medium fluctuations, the

following function is written

+ pd
Fl(S) = (1 + 4p8 %) EXp(—ZSZ),
1
-pé
F,(8) = (1 — 4p& %) exp(—262).

In numerical modeling, the dependence of the normalized high-frequency current

power spectrum on the parameter § at P = 0; 0.05; 0.1 is obtained (Pict.1)

Fy(5.0.05),

Fy(6.01) g4

0.2

0 0.3 1 1.5

é

[

Pict.1. Normalized high frequency current power spectrum F (&) on the
parameter ,at 8, = 50.

For both models, the curves are Gaussian. The p = 0 curve corresponds to the
idealized case of an incident pulse of infinite duration, T, — co. With a decrease in the
duration of the original high-frequency pulse, the current power spectrum expands. In the
case of cold non magnetized plasma (3; = 50) and a weakly dispersing medium (3, =
0,02; B3 = 0.15), the course of the curves starting from 6 ~ 0,5 is almost the same. Starting
from B3 = 0.1 high-frequency, the current power spectrum narrows (Pict. 2) shows the

case forB3; ~ 0,1, which is explained by the dispersive properties of the medium.
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12
Fy(a.0) !

0.8
Fys.0.05),

F(5.0.1) 0.4
0.2
I::' —_— —_—

Pict.2. Normalized high frequency current power spectrum F, (&) on the
parameter §, at 8, = 0.02, ;3 = 0.15

Numerical calculations show that, as the parameter 3, increases, both the amplitude

and the depth of the curves increase.
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CnekTpajibHble XapaKTePUCTUKU UMITYJIbCHOTO

CUTIHaJIa B IIOIJIOIIAKIIMNX HECTAIIMOHAPHBIX Cpeaax

HNura Cypmanunse, Muxeuna Jle:xaBa

Pe3rome
Croxactudeckoe nuddepeHImanbHOoe ypaBHEHUE PEIIaeTCsl METOJIOM CTaTUCTHIECKUX

MOMCHTOB HAIPSPKCHHOCTU  JJICKTPUYCCKOr'o IIOJid €  Y4YETOM TI'PAHUYHBIX y'CJ'IOBI/Iﬁ
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KPYITHOMACIITAOHBIX HEOAHOPOAHBIX cpeA (IO CpaBHEHHIO C JUIMHOW BoOJHBI). YactoTra
OTTAJIKUBAHUSA, a TaKXKE IPOAODKUTEIBHOCTh T'ayCCOBCKAsl JUIMTEIBHOCTh BKIIIOYEHA B
ITPaHUYHBIC YCJIOBHA. YTBEPKACHHOE AHAJIUTHYECKOE BBIPDAKEHUE IJIs  JIBYMEPHOH
CHEKTPAJIbHOM  IUIOTHOCTM  IPOCTPAHCTBEHHO-BPEMEHHOI'O  CIEKTpa, s JIHOOBbIX
KOPPENSIUOHHBIX (DYHKIIMN AUAIIEKTPUYECKON MPOHUIIAEMOCTH U TPOBOJIUMOCTH U B3aUMHBIX
KOPPENSUOHHBIX (YHKIUH 3THX mapaMeTpoB. Koiebanus nuanekTpudeckoi MpOHUIIaeMOCTH
U [IPOBOJIMMOCTH CTaTUCTUYECKH HEOAHOPOAHBI U M30TpOonHbI. [Tpubimkenne olHOKpaTHOrO
paccesHMsT  OIpaHMYMBACT  PACCTOSIHUE, KOTOPOE  IPOXOJUT  paccesiHHas — BOJIHA.
pPacIpoCTPaHsIOTCS B FETEPOreHHbIX cpenax. [Ipu yncieHHOM MOJAEIMPOBAHUM ISl BBICOKUX

Y HU3KHUX YaCTOT OBLIN MPUHSATHI KPUBBIC, UMEIOIIUE TayccoBy (Gopmy.

03319elvmo Logbogrols B3gdE Moo
Aobollosmgdengdols 9gufoges 90sbogds
SM3LEOE0MbIEME 256M99m9dTo
065 bM3sbodg, dobgog mgs935
M9bomdg
LAoG0oLEH03MM0 dmdgb@gdol 890mEadoL 53mygbgdom oblibgds LEmdslid®o
ORIMI6305MM0  gbFGHMmgds  gugdBHOwo 390l IdMEMdOLIMZ0L
BoboBOzOM™ 30600390 3°m35¢wobfobgdom 5059633560356 s6gdo
Abbg0dsldBHod0560 (BHoeol Log®Mmdglmsb FgIMgd0m) 9MGMHMAZ5MM36909000.
LoLOBEZOM 300M9dT0 dgol MMAMOE obdboo Lobdody, 1939 ©sE3dMEo
399LWM0  BbAMAO3Mds.  J0GIMWOos 650D MMmO  godmbobgds  LogzmE0-
©OM0m0  1B39dBHMOL  MORBEDMIowgdosbo  B3gdEBMowmEmo  10d33M030L5MZ0L
69d0oLdogMo ©099JGHO03 0 d90093°0md0b Qo 39935690 MdOL
36Omb30M930M0 396J30900Bsm30L. MOEb30MO FMYWOMmYOOLLL FoWIWO
Q9350 LobdoMmgadoLsmM30L  Jogdme 0dbs IMMIdo, MMIWIOLSE  FIBRbOSM
2399LmEo Labg.
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Us3396dm Lo@yggdo: [Mgfodo, H3seo, Fgmoegds, MoEombo, 39oby, 396@®o,
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399900905 990dgds 935HL0SMOM™, MMM OO0 IMbs3ggmom dgwagbowo
390bols 8mdMH35¢gds. 890dqds 009350, GMI FgMEgds sGOL [iMgfocmol G350,
beem 3Mmbob 89950396900 3mbs3z909d0 53 fidghomol bgdl Fomdmowaqbab.

AutoCAD-8o Modify 3569y s6Lgdmwo bgwlsfiym Fillet-ols Lsdmsegdom
d9L5dgdGE0s MO FMBs339000L 96 MG BI5¢oL FgMVEgds I (39N BIPOMBO.
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53obomM30L  LBoFoMHms dogmomMmm  TJMNRWGOIOL  MOEOMLO S XIO 3060390
39LoMEgdg0 Md09JE0, 8999y IJMOg Md0gIBHO. MmMo IMbs339000lL ™Mbs339mOL
090G0@obL 4oblsBE3MOLIM30L dogmomgdor R=0.

95M@030  3og00mol  d90mbgg3sdo, MmEgbsg  dm3gdMo  a35d3b  mGo

9mb5339m00 9909600 3Mmby, g gds FoM 0350 O DS.

/N
L\
_ C O\

bsb. 1.
Modify 3569wy d0ds690s Fillet-ols 259mdsbgdols 8999 363dsbgdol bGMmogmbao

306B9g30m Trim-U (0dobosm3z0l, GMI 9990w gdol 8999y 390obol boffowro dmodsgmls).
99009y Enter. 5300Bg300 990 gdol ®oombl s ©35(393mbgdm xq 9o
39999 999 9mb533000DY. LogMELIOMS, md dBGI6JBOL BEGHMOJMET0o FgMLEgdols

50O 039obbdgds  Beol  GHmeo. FgLommegdgwo  mdogd@o  d90dwgds
399mbsbyeo 0gml §H»Tobgmoligeb sdmMgdyeo bsbgdom.

™60 M350l 9Meegdols 99dombggizsdo Dvaw 3569osb 306Bg300 863dsbgdsls
Arc. Bsdmbodggeo 39609006 95306069300 ©35¢00lL 353mbsHB30L gMm-9Mm 35M05BEGU.
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3993bsB3m MG ©35¢b s Foo FgMEgdIl 39HoMTMgdm obgmogzg d08I3-MdOm,
OMaMmOE3 MO0 Imbs339mol dgdmbggzedo (Arc-gbsbogo M3o¢qdl. Fillet — g0MBggm
399790900l MoEoLL, ©o35§3931969000 3039w MIowby, 9999y IgmMgbYg) (bsb. 2).

00 0d90mbgg3sdo, o) LsFoOms  Ms8gbody FgMMEgdol  J08I3BIMBIO”
d9LEImMEgds  M3oMLOL s®Bg30L 90y (GMIgeroi dgodegds dgo®bgl dsmliols
956x3965 300030l 259mygbgdom) BdMdsbgdol LEH®odmbdo z06Bg3m Multiple o
90080930™Md00 37000M O TGLo0Egdger dmbs339090L (bob. 3).

N0

O

/ A\
\ 7/

bsb. 3.
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Bo9mMLsdgero 3960996 F935Mbomom iMool 25dmbsHB30lL 9Hm-9MHm0 35M056EG0:
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bsdo FgdEGowom, [OgfoMmol mmo dbgdom s Gsonlom, fMghomol 3 dbgdoom.

3009350 5300B090 35600s6E0 Center, Radius ({GgfoMol spgds 396GHM00 o
5©0Mbom). 3mgbodbmm [iMgfiomol (396¢ 0 s F039MOMM™m MHSOLO.

53530 MmO Lbgoolbgs Msomlol ddmbg FMafoMo s d935m0emo olbobo.
5300B0mm  BsdMLsdwgwo  d960M©sb  39M056Go Tan, Tan, Radius. 39OLEOO
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Examples of object conjugation using an AutoCAD
computer system
Natela Javakhishvili, Tea Baramashvili
Abstract
AutoCAD provides the ability to draw details, the ability to read and use drawings,
and the ability to solve creative and cognitive tasks. It develops independent work skills.
AutoCAD is required to execute 2D and 3D image drawings to obtain both planar and spatial
objects. In the article is considered a rather interesting topic: Examples of intervals
Algorithm for conjugation objects using AutoCAD program: 1. Find the center of the
conjugation; 2. Find the conjugation points that move the conjugated arc into the
conjugation lines. 3. Construct the mating arcs, i. Join the coupling points with a given
conjugation radius. The main types of conjugation are considered: Examples of straight lines

conjugation with angles, circles and arcs and circumferences are presented.

IHocTpoeHue conpsizkeHUsA 00bEKTOB ¢ IPUMEHEHUEM
koMnblOTepHOI cuctembl AUtOCAD

JxapaxumBuian Harena, bapamamsuiau Tea
Pesrome

AutoCAD mpezcraBiger BO3MOXXHOCTh CO3ZAHHS PHUCYHKOB JeTaneif, yMeHue U
IIppMeHeHne 4YTeHUAd qepTe)KEﬁ, TEXHUIECKNX PHCYHKOB, IIOMOTd€T BBIIIOJTHATD
TBOpYECKHMe M 3aHMMAaTe/bHbIE 33/a4M Pa3sBUBAeT yMEHHE CAMOCTOATEIBHO BBIIOJHATDH
TBOpueckue paborsl. AutoCAD HyxeH ana mocrpoernus yeprexxeir I'D u 3D nzobpakenwuit
IOJTy4eHWe KaK IIJIOCKOTO TaK U IOJIy4eHWe IIPOCTPAHCTB OOBEKTa MeTaau B TpeX
npoekuusx. CTaThs MOCBsIIEeHAa BeChMa MHTEPECHOM TeMe — IIOCTPOEHUAM COIPKEHHH B
nporpamme AutoCAD. [TocTpoenue conpsokeHMs OCHOBAaHO Ha CBOMCTBAX KacaTeIbHBIX K
KPUBBIM U CBOJHUTCHA K OIIPe/leIeHUIO ITOJIOXKEHUS ILeHTPA COIPATAIoNleil TYyTM M TO4YeK

COIIPSKEHUM.
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IMPACT OF RADIATION ON THE HUMAN BODY AND RISK
ASSESSMEN
Nana Kiknadze, Nato Kiknadze

Abstract
Given that even a small exposure to radiation can have a significant impact on the body,

a large proportion of scientists based on complex studies are trying to study the effects of
nuclear weapons, medical radiographs, nuclear reactors and other sources. However, in order
to be able to adequately assess the health impact of radiation, it is necessary to find out the
mechanisms of action of radiation on other cells, which is thoroughly discussed in the paper. In
humans, biological influences are divided into harmful - or somatic effects - and mutations

passed on to future generations - or inherited / genetic effects.

BO3JENCTBUE PAJTUAIIUN HA OPTAHU3M YEJIOBEKA
N OIIEHKA PUCKOB
Hana Kuknanse, Hato Kuknanze

Pe3rome
y‘lI/ITBIBaSI, qToO Jaxe HC6OJ'ILI_I_IOC BOBI[GfICTBH@ paauanmuunu MOXET OKa3aThb

3HAUUTEIbHOE BIMSHME HAa OpPraHu3M, OOJblIas YacTh YYEHBIX Ha OCHOBE KOMIUIEKCHBIX
VICCJIEIOBAHMM MTBITAETCS U3YUNUTh BIUSHUE SIEPHOTO OPYXKUS, MEIUIIMHCKAX PEHTIE€HOTPamM,
SJIEPHBIX PEAKTOPOB U JIPYIMX UCTOYHHUKOB. OHAKO, YTOOBI UMETh BO3MOXHOCTh a/IEKBaTHO
OLICHUTH BJIMSHHE paJualliy Ha 3/I0pOBbE, HEOOXOIMMO BBIICHUTH MEXaHH3MBbI JEHCTBHS
panualnyy Ha Ipyrue KJIEeTKH, YTO MOAPOOHO 00Cy K aaeTcs B cTaTbe. Y JroAel, OMoJIornuecKue
BO3/CUCTBUS JENIATCS HA: BpPEAHbIE, COMAaTMYECKHME W MYTAllUH, INepeJaBaeMble OyayIIuM

nokoJyieHusIM. Takke CyIIecTBYIOT yHaclieJJOBaHHbIE TeHeTHYeCcKre () PEKTHI.
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UDC 330; 625.
Industry Development in Georgia

la Goderdzishvili*, Tamar Qamkhadze*
*Associated Professor, Georgian Technical University
(Georgian Technical University, Kostava str. Ne71, 0175,
Georgia, Thilisi)

Abstract: Development of Georgian industry production has a great meaning in economical
development of country. Economic is everyday life part of a man, each of us lives in economical
environment and contribute our share in its developing. Recoded falling in industry production,
which is conditioned with changes in economical system, enterprises transformation and

traditional connections splitting, credit deficiency, insufficiency of capital for realization of

new investments, lower level of incomes and raising of unemployment - this is the list of
the problems, to which the state has to pay more attention. But there should be noted that
Georgian economic condition today is improved importantly, than in recent years.

Following from that, industry index is better.

Key words: development of industry, transformation, investment, credit deficiency.

Industry production for Georgia, as for any state, plays the most important role in
economical raising and development sphere. Developing of industry means development of
national agriculture and economical headway of a country. Not more than 30 years ago,
Georgia was indivisible part of Soviet Union, it's economic depended on Soviet's economic,
that is why destroying of Soviet Union caused disappearing of many fields of economic.
Condition abruptly worsen in the end of XX century, reduced raw base, foreign economic
connections disordered, it followed discontinue of raw import and stopping most of the
enterprises, many employers unemployment. Destroying of enterprise fields caused
circumstance, that it was not ready to move on the market economic. Our country
economic "disappeared" fields are: sericulture, tea-planting, mechanical engineering,
industry, mining, light industry. Some recovery was noted in 1996-2000, excluding 1998,

when each following year there was noted growing compared with the previous one.

83


http://gtu.ge/Eng/Pdf/Instructions_for_managment_ing.pdf
http://gtu.ge/Eng/Pdf/Instructions_for_managment_ing.pdf

g9065¢00 ,,BMBbL3MME0 5 3564965000896 9demds“ Ne3 (52) 2021F;.

Comparatively with better index are characterized 2000-2010. As we noted, industry sector
plays the most important role in economical development of a country. Georgian Gross
Domestic Product (GDP) in field structure industry sector takes the second place 16.9% in
the trading sector. It is very important to grow enterprises quantity in the mentioned field.
In 2015 according to the Data Service of National Statistic Service of Georgia, in Georgia
there were registered 6684 industry enterprises, 5487 of the were small, 661- average and
536 were big ones. According to the data of April 1, 2021 in industry field registered subjects
amount in mining and open-cast mine there are 1868, active subject numbers are 883; in
manufacturing industry registered subjects numbers consists of 37518, active subjects
numbers are 17043; in electricity, air, steam and conditioned air supplying registered
subjects numbers are 332, active subjects number- 188; in water supplying, canalization,
waste managing and cleaning from pollution activities registered subjects numbers are 829,
from which active subjects consist of 205. As we see, from the mentioned activities types
active subjects amount is too low, it is needed to activate big, average and small enterprises,

for to raise production according to the enterprises sizes, what is so important to raise the

country's economic. We present produced products volume in industry field during five years

according to the economical activities.

Produced products volume according to the economical activities

(in acting prices: million GEL)

Years 2015 2016 2017 2018 2019
Industry in total 8577,8 92454 10 805,0 11 864,2 13 195,3
Mining industry and open | o, 7 633,4 690,6 767,0 881,4
cast mining
Manufacturing industry 6 536,7 7 049,2 8402,3 9130,6 10 287,3
Supplying of electricity,
air, stream and conditioned | 1098, 9 1263,3 13475 1 600,6 1 658,3
air
Water supplying,
canalization, waste 289,5 299,5 364,7 366,0 368,3
managing and cleaning
from pollution activities
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As we see from the table, produced products volume in 2019 compared with the
previous four years, is significantly raised. What about produced products volume in 2020
according to the enterprises size, consists of 13 049,4 million GEL, from that- by big
enterprises production producing in 6938 million GEL; average producing: 3501,1 million
GEL, but small enterprises- 2610,3 million GEL.

In industry sector, in spite of mentioned data, there are also important main
activities according to the economic activities types at the end of the year, with rest balance.
According to the data of 2019, industry main actives total is 11 026,6 million GEL, compared
with the previous year it is raised with 1 483,4 million GEL. We should pay attention to

employers average annual numbers according to the economical activities types in industry,

what clearly shown in the table below.

Employers average annual numbers according to the economical activities

(thousands men)

Years 2015 2016 2017 2018 2019
Industry in total 123,4 125,9 130,7 131,0 130,0
lc\ﬁizig;;‘;umy andopen | g, 7.9 8.6 8,8 8.8
Manufacturing industry 87,2 90,2 92,4 92,9 91,5

Supplying of electricity,
air, stream and 14,6 14,5 14,9 14,9 15,1

conditioned air

Water supplying,
canalization, waste 13,5 13.4 14,8 14,4 145

managing and cleaning
from pollution activities

If you look at the statistic data, during five years in Georgia industry field, there
are noted employers annual growing in numbers, what is so important.
Rising of production produced in the country and its realization is one of the

assisting factor of economical development. Very important factors are: development of
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market economic, business managing easiness, which helps in development of small and
average enterprises and industry, also convenient investing environment. Envisaging of all
these factors define enterprise growing index. But the most important economical index,
which comparably fully reflects economical development level of the country compared
with other indexes, is the Gross Domestic Product or cost of the produced products and
market service calculated during year by the country. Because in the industrially developed
countries the Gross Domestic Product, national and budget incomes more than their half
are created in the industry production. Exactly for that, to raise products quantity produced
by our country in enterprise field, it is necessary to develop industry in all regions of
Georgia. And what is the most important: the state must realize industry, as the main
moving field in economical, working places and state rising and well-being creation

strategy.

References:
1. N. Arevadze, Georgian industry and its developing necessity. Book: "Economic and
Business Development Tendencies in Georgia", Georgian Economic and Law University, P.
Gugushvili Economic Institute, Thbilisi, 2010;
2. P. Chagelishvili, Industry Producing (firm) Economic and Enterprise. Tbilisi,
Establishment "Zekari", 2004;

3. Georgian Statistic Annual, 2020,

39390 mdOL 356300050905 BsdsMmgzgermdo

05 3MYMH3d0Adz0e0, 05sM Jsdbsdy
9oy
Logdo®mz9geml LsdMgfzgwm Fo®mdmgdol 35630msM9dl oo 360dzbgEMds
593 g399bol  93mbmIzMGo  49b30maMgdol  Lsddgdo.  93mbmdozs  9@Tosbols
4m39OEo)OHo  3bmgmgdol  bsffowos,  moommgmwo  Bzgbasbo  g3gbmzmOHmdm

86



g9065¢00 ,,BMBbL3MME0 5 3564965000896 9demds“ Ne3 (52) 2021F;.

9306m30396 g5M93mdo s 99235J3L B39bo Howro ol 4sbz0mscmgdsdo. LsdMgfizgwrm
Pot0mgdsdo  Lobgimeom  3560@Ebss,  GMIgwoi  93mbmdogmé  LolEgdsdo
33093900055 2ob30MIMBGOME00, LofoMdMmgdol GHMIbLRMODs305 s GHMIPOEFOEO
393006900L 2509390, LOIMIVOGM IBOGOGHO, 393030l 305MOLMBS  SHIEO
06393030900l goblobmM09wgdws©,  89dmbogErgdool  Idso  ©mby o
319936 MO0L DO, LHMO9 gl 5GHOL BIMBIMZ9e0 HOY0 3O:MI9TqdOL, OMIgEls3
MO 39GHo© Mbs J05gd30MmL YMmoemqds Labgwdfoxmd. mmdiEs »bos s0obodbml,
™I Logo®mggeml  93bmdogmemo  8ymds®mgmds gl 3603369 m3bs
239990% M09LgdME0s 30O Hobs ergddo. 9Jgsb 25dmIobatg  IMYH39wMdOL
95639690 9d03 M390m9L0s.

Pa3Burtue npoMsinuieHHOCTH B ['py3un

Hs IN'opepm3umBuiau, Tamap Kamxanze

Pesrome

Pa3BuTHe npomblieHHOro Npou3BojAcTBa ['py3un nmeer OOJbIIOE 3HAYEHHUE IS
HKOHOMUYECKOTO Pa3BUTHs CTPAaHbL.DKOHOMHKA - YacThb IOBCEJIHEBHOM XHU3HU YeENIOBEKa,
KOKIbII M3 Hac JKUBET B DJKOHOMHYECKOM CpeAe U BHOCUT CBOM BKIaJ B €€
pasBuTHe.HabmronaeTcst peKopAHBIN criaj] IPOMBIIIIEHHOTO TPOM3BO/ICTBA U3-3a U3MEHEHUH B
sKOHOMHUYECKOU cucteme.Tpanchopmanus npeanpusaTuii ¥ pa3pblB TPaJAULIMOHHBIX CBSI3EH,
neuIUT KpeanuTa, HeIOCTaTOK KanuTasa JJis HOBbIX MHBeCTUIMH, HU3KMI1 ypoBEHb 10X0/10B
U pactymias 0e3paboTHLa - 3TO CIIUCOK Psijia IpoOIeM, KOTOPBIM TOCYapCcTBY CEeNYeT YIeIITh
6onbuie BHUMaHuA. OJHAKO clelyeT OTMETUThb, YTO 3KOHOMHYEcKas curyauus B ['py3un
CEroJIHs 3HaYUTENBHO JIy4Ille, YeM B IpeapLayIIue roapl. CaeaoBaTesbHO, TOKa3aTeIn OTPaCIn

TaKKe JydIIe.
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365d0MH0MO©O, 9647 ©sTHAsGY.

B99m»bsmd35d0l 30bs350, BoLYGMEMdsMS G9dabol X sF380 5MIA0MOMOSO
36m39L9d0L 53606905 sMd30msM Tgdmbggzsdo 96 Tgodwrgds. dsomo 99839Md0m
(306390 s gmEg MHmo) bgds Fo®mdmgdol 3OHmEgbol MBOHMBlgwymes ©o
©53D5 0o 3OHMEYJ300L MgooBs30s (Bgmmby Gymwo). dgBoa, 3bmdowo
993b0gMo 8503 3mMEGHIM0 sMdo dmddg bwmo 30m6379M96EME dosemsls dmGols
dgmmbg  dowd  dMIfMmEgdol  35FMHMdoL  MbsML, bmeom  dgbmog  dowsm
99400390 900L 353OMd0L bl SLobgergdl. Bg9b 36309 mMeE F9dmbggzsdo glgbo
BoLYMEEMISMS  F9daboll xsF30L  30M3go s Tgmmby  GaMgdos. 3063910
3006 BoHo®M M30Mb YoM MHgLYOLNBL, dgmmby MMmElL 30 M30mMb
90394ool 3bs 36:Mm©MJEosL. 6039 9900bg935d0, LEFoMTM MbES gEoEML, MMA 500
5699 3m3fmqdegdol s IY039egdol 3mb3MMIbEE0 dogs 0lg Az 56 0ymUs,
™3 350056 MOH0gHMMO5d0 0l 03 gdO 0gml MTMOIBY fo309U.

LoMYH39wM LoHoBMgOL Mbs sblMmgzEgm, MHMI ,,0mIfEYdgdo FermdIb
de0g6 3063796096 dognsl 08 d98mbgg35d0, GMmEgLsg dguhgzo Mbso dmobobmb
D9393w9bs  RB0MT>-8mIbocgdol  3m63MbEGHWMwo  3MmBoEool (3300 gdsbY,
R3oLgdOL @S batolboL MYyME0EMOOL, 953MJ39, Bs3MMIMO 3OHMPYII300L godm-
496900L5 s dolo dofimgdol botrx g™, Mmool IFsMBdmgdgeo Lsfo®dmbogol
L5gIMISOYOMS 53MJM39 34039 MS 363N 9bE o LodeogMy - ,,9L begds 35806,
OmEbsg 894039l gdarggzs dgbodErgdEmds  Bgye3wgbs  dmabobml  gsligd by,
bsM0oLbDBY, IMALobYHGdOL EMbgLs s J9go30L Bb3sS 30OHMBYdbY™.

MLOLYOOL  BMIFMEYdIgdol s  LsdMYH3gm  LofoMdml  3GmEwdiool
9940039 900L 3mb639M9bEGHMwo LodwogMob g 4obbowgom 0dol FodmBgbs 43060,
OM3 M50, FomMIb MOH0gHMMIOL 3OHM3EgLYdo LsdMghHzgerm Lsfo@mdmbomgol
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30835600l 3mb3MMbEME dosbg s MYBOHMb3gWYMaL TsEHJd0m JME3IMMIBEHwMw
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050550539, LYIMIH3gEM Bofo®BMA Mbs 0HBOHMBML 08By, GMI dMA[myd-
90Hg s IMIbTsM5dgdbg Jolo BYYs3egbs 0ymls AE0gMO WS 56O 3060400. 5351 0dO
9050(93L Fo0b 5E056LOM s 35OBHBOMOMBOM, JMb03MIEsE SfYMdOE M56>TT-
HMIwMdom. sbgom Jgdmnbgz935d0 MMMME Q90BOEYds Jobo 3mb3MOHIBEGHMBIOO0IbMdS
05D5MDBY, M55 Y30l sl oGRTO OEIHMBSL.

03039 00g4dol  LoGMBLEMOGHM ©d WMAOLEO3ZMNO MOYBODs309dDg b
339L99MdsM J9dbol xoF30L Fgmeg GRMEDBY. 9MM0s FMIFMEIOWGIMID 35620
3060009300 bgardg36M g0l goxgmmdgds, Boa®sd dgmemgs dmbsfimgdgwro MglvedLol
boFodOHm  OML, LsFoMOHm 50Dy s  LsFoOm  MomEabmdom  (53s5L09b,
9 H05690s©) Fmmgds. 58 Mm39M3090L LOGHMBL3MOEGHM s W MK oLEH03MOO
62960530900 SO 9db.

RBYMEXMdMS F9Jdbols xo3F380 306390 s FgMEY MRMGds© JMIfmgdgdo
Q5 LOGHMBLIMOEM s WMXROLEBHO0ZMNOO MOYIBODB30900 2393e0b9d056. 89933900930
dobodsmmom  olobo  sbmGME0gwgdgb  F9339m0wo BB Moo ME-3H9dbozmeo
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U539 domgdl, OLOHYMDYOSL s bbgsl. dogo gl 3HmEglo dofimgdol XsF350
0fi9ds. dMoz5¢0 393609600 d0fmgdols X sF3L myoLEBHO3MMO XsF30L Lobmbods
030b. JoOmM39wo 99360960900 0. 0™ 335dg, 3. 9M9dg S 3. dM(335d9 3oL obsswdgy
299056 @5 533Mdgb, MMA ,,MmPoLEHOIS gu 9®Ol FbmEmE FmfmEgdsms KOF30L
65§00, 3anmdsoBsEool 306HMdYdT0, HMYMOE BolYEMmdsms d9ddbol xs330, olg

9090l %5330, 3OLES YOO 39960l BoMYEOL.
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603b53L, GMI sLEbgEgdMw XoF3do Lbgoslbgs 9399bgdos Bs®omweo. dgodergds
Bywgmol ;v Bsboegdols dmdfmEadgero gemo J3qgsbs ogml, dob @GHEMmsbldm®-
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939996580 gomob.
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90600500 ©sbsbostxgd00m.
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0Mm(335d9 ., 3953300 M., G56500dg ©. - dofmgdoms K9F30L o35, Md.,
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»296039Mbow0”, 2015§.;

bo®bgo 3. - m39Mms30meo 99bgx 960, &. 11, 2010§., a3. 78;

A™A3LMbo - MI3O™BO 5., LEAHMOIXIBPO 5. LEHGEIR0o J9bgx I 6EH O, d., 2010§.,
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Little things about value creation, demand and on supply chains

Madona Kukhaleishvili
Abstract
The article discusses value creation, demand and supply chains. Their different
role in the set of processes. The value creation chain starts with the procurement-supply
of necessary resources, goes through the production process and ends with the process
of satisfying the end user demand for the finished product. Together is a value creation

chain.

MeJ104H 0 CO3TaHUH CTOUMOCTH, CIIPOCE U 0 LHCIIOYKaAX MOCTABOK

Mapona KyxajenmBuiu
Pe3rome
B crathe paccMaTpHBarOTCS BOMPOCHI CO3/IaHUs CTOMMOCTH, CIIPOCa M IEMOYEK
nmocTaBok. Mx pasnuuHas posib B Habope mporeccoB. Llemouka co3maHus CTOMMOCTH
HA4YHWHACTCA C IIOCTABKU HCO6XOI[I/IMI)IX pecprOB, HpOXOI[I/IT q€p€3 HpOHSBOI[CTBCHHBIﬁ
mponecc nu 3aKaAHYHNBACTCsI ImpoucccomM YAOBJICTBOPCHHUA CIIpoca KOHCYHBIX

MOJIb30BaTENEH Ha TOTOBBIM MPOAYKT. BMecTe 3To 11enoyka co3gqaHusi CTOMMOCTH.
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09B0MBg: 90560239¢»B000 35OPYINIOCPIB5005 LoIGs3¢m900 dgbsdereas sGBgoiemo
0gbsl Fmpgdacr 306589800 Usen39009b02  350PY39HOC98s, G 23¢H0dobszoob
30mpsbsL psedmsggblb 0@gsT0. 35(30 85PYIHOCgdol dogdol dgdorbzg3s90
b 3330035¢70bpobmor  bbgsslbzs 30(mmB9080 gl 046985 bgerdgdpymdo oy
3060500 byerols G9ddengero, Gsgsb s®lgdrcmo 306Hm8980L gsmzs¢rolobybood
b3929009602 3503093990985 8900¢n98s bryer bbgs ogelb.

153396dm Lo@yggdo: 3969xdqbE0, d9mm©gd0, IMEYEo@gds, m3EH00BsE0s.

dglogsemo

5300bsMmo  969%gOMWOo  4505(Y39GH0Wgds  4Eolbdmdl  bgsslbgs
39000b393900L (35600563 gd0l) ©s3MTo3905L. 53 3MHMEgLOL  FoblobmME0gwgdws©
80s689fimbowros 8900 dgom©ydo:

J 13MbEobMOO FgoMO;

o 06@w™o30©mo 3gmmEo;

J Abx9emdols 900Mo;

o 9653500356056 300 I9oMO;

o 0bmgs530M0 dgommo.

0v) Bo3dmom mommgr)en gomEb, 4oLoggd0s, B3MBEBMMmO dgomo GLl
3obbdmdl 53 dgomEom  JoMgdMo  A5sfY39B0wgds  d969xgMOLm30L
BoMYOMdOL IMIEB0 56 5GI0L, MoEAD L3MBE6IMS, IRO0JMYdWS ToWIOrE

390050939301 9ds 95393dGH05600 56 s60U.
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06@wo3o®o dgom@o IgbgxgHol 306m36905Dgs  ©ITMZ0IONICNO, Y
009bs 543t Fgbgxgdl  0bGHroEos  @obgomotmgdeo,  Fglsdsdobs,

3905093930 gds3 0dol dobgzom 0d69d5 9x839dEHMMo. 58 dgmnmEL d0dsMro39b,
OMOgLYGE 39BLZMNOIOMEO T9INH39355. BORIOMOE, 56 SMOLYIMIL 06FMEOTs:309,

390050939301 9gdol bbgs gBs s 5.9.

Abx9emdol 8900MmEOo Y39y ambogmrmeo dgmmos, 020 2Erolbdmdl
©@MQ03796 XIS, 565¢0BL. Jobo 9539d3H0sbMds 80565 HFMIO0IOIOS
b9ddm3569wol gmbgdcmog 9gLsdwgdermdqdby.

53 899b9ds 3535350056 EH ™M FgoMmEL, 59 9969xgOL Mbgds Lbgsalbgs
3950056490056 55MROML Lym39009LM S dMEEML 0bmgs30MMo dgommeo, gu sGol
sbewols dogodob, obgzomamgdols, foblgarol dgmmeo. LimeMgo 53 dgomgdoo bgds
0050039000 3MM39L9d00L IMPYWOMYDdS.

3060050 bsfjoemo

d9bgxd9bBHo,  OMmamO3  80sOMM39wMmdomo  bogdosbmds  dFoOMO
©5393006098Mwo0s 00 2505(Y39@GH0Wwgdgool  89999353905b056 s Fogdslimsb,
OMAwado3  J0doOHDMEos  ILEBYYO  FoBbYdOL  FJomfigzoDg @O oygydowo
39092900L 300g05BY. 535LMsb, FdsOHMZgerol oge F0MYOEO 25HY39EH0YdJOOL
bseobbo  LEOWMELE  FoBLEBOZMIZL  LofoMTmb  Loddosbmdols Bmdsgzse  F9wgaq0L-
9539605 ME,  BobsBLYO s 53306 NH  MYLMOLYdDY  AOPIMWo  BsBIXGOOL
9nEMwmodol  Boogwom. 93oMo o 9099R9JGHMIO0  FTOHM39MOOMNO
39005093930 9g900 0509096 M35 MHOEBMZL MoMYyma30m 9gagdL - B0bsbLwWEMO
b9dm3egmds, Lol®3zgero dmygdol o® JoMgds, Fo3MEGHMI0s s bbgs, sdo@Hmd
99bgx g0l Loddosbmdsdo  [oMBsBgds o [ods@gdemds  306H 3060
©59M3000900s dol 309 F0LgdMWo 255HY39BH0w 90930l bomolbBY. 53oLmb
90mo©, 99bgx9gML 9mddggds @S 39sY39G0Wgdol doPgds Mbgds MO
Lobsdz0wgdo,  GMIJOE OO  MOMEIBbMBOL  Lbgosalbgs  BoJEHMO™MS
©99J9909d5L 496030L. Fomysb, ghMbo OV ABLIBWIO0s, TgmEgbo -

d9dmbggzomo, bmwm bbggdo - LBOMWOosE oeM33939ebo @ MBOM  39BHogG,
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3999m35¢0olfobgdgwo.  LBimOgo  sdo@Gmd,  Loyzgmgbm 3353900 MBOMO

3905093930 gdol 893w9d53900Lom30L S B0MGOOLHMZ0L, Y30M39egl  YMm3zobY,
3300090905 503 9o OHMOOL S BBSMMZIMBOMO 3OO0l 4oHY39GOL
9om935@03MMo  dmEawo. MBOm  LBHmMgo, 9Eowgdgeos  3ogduodowEme
39359560 303M0 OO MIJoMOS, 93993530 M® Y39ws 653egds 3603d3b9emgsbo
3394 BHMOGO0 O o096 ©I3BHMZM® 0LYMO RBOJEMMYd0, HMIgdo3 I60dzbgeMm356
393@gbsll  9bgbgb  LsFoMrmsg  LoJB0sbMOIBY. MY MEMIOL s LOFIOIMSZ30
15d305b6MBOL 59335 M0 o9 E03IM0 Mol IMJdggdom TGO GOIOS
393609605 ILIMMYINMNWO A5(Y39E0 OOl F93mT53905 S F0MYds.

3969% 960 g55Y39G 0Ol M3EH0d0BE00L $FM35BOL doMomoo JoBsbo
903569l 08530, MMA gbodem 455HY39G0WgdsMs LoAMSZ3Egdo SMBGE 06U,
9399  300Mm09000,  Ls3909LM  39FY39GOWgds.  5ToLOM30L,  LyFoOMS
3600G9M0mM3gooL  5MLYIMdS 96wy Fobo  oIbol FgmMmEo, GMIwol  EOMULSE3
3°035¢0bobgdMwo Mbs 0gmb bgsslbgs 306MHMdgd0 gl 0dbgds bgwdgdfymdo o
bgw893dwgwo 300Mmd9d0. 8500995303900 3Mm©gEo©gdols JoBsbL FoMdmoagbl
LOHoML  BMBJ30mboMGdOL  9539d3H06MdS s 08 doMOMIEO  3OOGHIMOIgOOL
503965, ®MIol Lodmogdom bgds d608d3z69wmgsbo  Lozombgdol 5o M.
350935303600  IMOI0Gmds  JOMOIMMO  bgMbos, MMAol  Lsdwsgdomss
d9LsdgdgE0s 3OMPBMBOMYds s FoPJIMWOo  FosHY39EH0wgdol  3mEHgbzomemo
390929000 356L5BMZMS. HoMTMY0A9600 IMEI0EHGOOL Lod FHodb:

e 30D03WOO;
e 5b5ePMY0M©O;
e 3om9d53H03mcO.

1300329600 dMmEIEo gb GOl 90 frgdwo LsfoMIML bdgds, Gmdgeos
9050039l 53¢93L LYFOEGOIL SZOWHE 500358 3OMEgLo S dooml LHimGo
39005093930 gds.  2oMmES  53oby, FoHozWOO dIMmEIEgoo  39OIM©, dIGoMdIdOL
909900, LdMogdsls sdg3l  o0bGHYMHYLGOME 306090, obLEBPIOME dolo
5396900L  80Bs6AgHmbowMds  Lbgoslbgs  IMLsBOgdom 0dbgds gl dmdygdosbo,

B9GH03MM0 M Bbgs. HMYMO3 LobgwHmgd0b BBL, sbsrmyomMo dmgwo, gl
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5 396Mbs3H03900L  Md0gdBH O  sbseo@odmmo  3MmEgbol  Logwydzgu by
33035 MM0  5050Y3930wgdol d9dmdsgqosl. gl dgoomo  LsFoMmgdl
5659900039 LoObRMEOTs30M-3H976039M0 LT gdIOOL, g9 MbE-
3°00m8m3wgwo 946030, LodOMAMITM 3OMEYJEHIOOL S 3Z9WOROGFOVIMO
139305oBEJOOL  2oTMYgbgdsl,  MHMIWwgdog  dgdwgdgbh  2sdm30b9b
99b39MEGHoL G do.

97



g9065¢00 ,,BMBbL3MME0 5 3564965000896 9demds“ Ne3 (52) 2021F;.

o336

d9bgx96BHOL  Gmeo  JEaMdsMgmdL  LsfoMdml  dsengol  Loli@gdol
39m95390bgd9o 3bJzomboMgdols MBEMbzgwygmasdo. dolo LobEgdol g3bdogdol
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Methods for optimizing managerial decisions

Nato Kibabidze
Abstract

In the multitude of management decisions, the best solution under the given conditions
may be chosen, which is the task of optimization in the idea. In case of making a good decision
we have to consider different conditions it will be supportive or vice versa hindering, because

considering the existing conditions the best solution may be completely different.
MeTOI[I)I OIITUMM3AIINHA YIIPABJICHYCCKHUX pemeHm‘/i

Haro Kuoaouase

Pe3rome
W3 MHOXecTBa YIpaBICHUECKHUX PEHIeHWH MOKHO BbIOpATh JIydlllee pelIeHHE B
JAHHBIX yCJ'IOBI/IHX, qTO U ABJIACTCA 33}13‘16171 OIITUMH3AIINUU B HJECC. B cnytlae HpI/IHSITI/If{
MMPaBUJIBHOT'O PCIICHUA MbI JOJIKHBI YIYUTBIBATH APYIrUc yCJIOBUA, OHO 6y,£[eT 6nar OIIPUATHBIM
niu, HaO60pOT, OpCIATCTBYIOIIUM, ITIOTOMY YTO € YUCTOM CYHICCTBYIOIIHX yCHOBI/Iﬁ JIyqmiece

pelieHne MOKeT ObITh COBEPILIEHHO IPYTHM.
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UBbsMEHOL dmmbm3bol dobgzom:

5) bsdmmdo  wbs dmdBsgl  Microsoft Word-do  gb®owgdols @S BmmIMgdol

6905JBHMMIO0L 359mygbgdom; gladwrgdgwos 4sdmygbgdayce 0gbgls Microsoft Excel-ob 3G:mg6s0s;

d) LsdMBom Joworol dobwzmol bmdgdo: Bgyws - 25 89, J3gs - 25 33, Jodbgbs - 25 99,

do6rx39bs - 25 00,

3) JoMmmE 9bsbg gl gdeo Bsdmmdo wbs sofiymlb Sylfaen — ol go®bo@wGHol dBhogEom,

062,0bMM ©s MM 963d%Bg gLt gdeo bsdmmdo 3o - Times New Roman dGog@oom;

) 659MH@IoL ELEbYEGDS MBs s0fiyml Sylfaen asGboGMGOL IGoyEom (18B); s3EHmemobL Labgwo

Q5 33500 - Sylfaen a56bo@Mol IhogEom (14B); alsbgugds meysbobszool, basg dgltvyas

bosdwdom, “9bs dogmooml g®Bbowaddo -  dOox@oo 12B; bsdOmdol Ggbowmdg mbos

dglerangl 399OLOZ0 MOREH0m 12; 1553356dm Lo@yzgdo - IMogGHom 12; Bsdhmdol GgduGo - 12;

Gl 965%g Iglieregd o bsdOmdo - IHogEHom 12; wodgmo@@ol hsdmbsmgswrol 9989y

9m30L MHgHDowdg 0bawolivy® s MMimer gbgdbg 898ga0 FJomomMgdom: b5dHMI0L ILsbgwgds,

33GMOOL (533MMHJOoL) Lobgwo (LEYIESE) S 335M0. MYHBOIGL FMEE™dS Mbos oyml 5-15

LBH®oJmbo;

2. bsdmhmdo FomBmagbowo Mbs ogml 3mddsdd ©olgbg (CD-R) s 9o 9a%gddsto A4
BMOoG0b Jose DY (839300©) ©)FROO;

3. 65Ol 096 Mbs ghmzmEgl ImboEgdgdo o3GHMMOL (3BHMMIdoL) Tglobgd: 9350900090
ba®obbo/LsdgEbogm bs®olbo, Mebsdgdmds s Lsdwmdsm sYOEO;

4. 3m6Bsedo g3946gds Fbmmm H936%BoMgds©o bsdMM™MIgdo;

5. ©95d30s FboMl oIl 9O F9MHbordo gMmo s 03039 53GMMIdOL BogH Tglitrmergdwye
065999 gL Lodo LESEO0L 35dmd39ybgdsUL;

6. 653 MIoL 439MHIBOL H5MEIbMDs 460LOBLIMGOS 5-sb 30 3390 s3®Y;

7. 533™MO0 35LbL 5390 65dOIMBOL FobssMULS s baMolibby; 0893Fgds 53BHMOMS botrx 0.
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K CBEJAEHHIO ABTOPOB

HOpﬂ)IOK NnpeacraBJCeHus B PeAaKIIUI0O HAYYHbIX paﬁoT

B xypaan “TpaHcriopT ¥ MaIlIMHOCTPOEHHE” TPAHCIOPTHOTO W MAIIWHOCTPOUTEIHHOTO
¢axymnpTeta ['py3MHCKOTO TEXHHYECKOTO YHUBEPCHTETAa HAy4dHbIE paOOTBHI TPEACTABIAIOTCA Ha
TPY3HUHCKOM, aHTJTMHCKOM M PYCCKOM SI3bIKaX C COOJIIOACHUEM CIEAYIOMINX TPEOOBaHHMA:

1. Pabora momxHa OBITH BEIIONTHEHA Ha Oymare ¢popmatom A4 c mHTepBasioM 1,5 Ha meyatHOM
JCTE coriacHo TpeboBanusMm cranaapra 1SO:

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

(bopMyIT; BO3MOXHO HCITOJB30BaHue mporpamMmer Microsoft Excel.

0) pasmepsl ojst pabouero aucTa: BepxHee — 25 MM, HKHee — 25 MM, JeBoe — 25 Mw,
npasoe — 25 MM.

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

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

I') Ha3BaHUe paboThI JOIDKHO ObITh HaOpaHo mpudpTom Sylfaen (18B); wms u Gpamusns aBropa

— wmpudrom Sylfaen (14B); Ha3BaHME OpraHH3allUH, TJC BHIOJHEHA Pad0OTa, YKA3bIBACTCS

B ckoOkax — mpudrom 13B; pesrome pabOTHI BHEIOIHIETCS KYpPCHBHBIM IIpuQpTOM 12;

KIIFOUEBbIC cTIOBa — MIPUPTOM 12; TeKCT paboThl — MPUQPTOM 12; BBINOIHEHHASI HA PyCCKOM

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

PYCCKOM SI3bIKax CO CIIEAYIOIIMM yKa3aHHEM: Ha3BaHHE paboTbl, uMs W (paMuins aBTopa

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

2. PaOota pomkHa ObITh mpejacTaBicHa Ha kommnakT-nmucke (CD-R) u B omgHOM 3K3eMIuIsApe
(pa3bopunBo) HareyaTaHHO Ha Oymare popmara Ad;

3. K pabote npuiararorcs 1aHHbIC 00 aBTOpe (aBTOpax): Hay4dHas CTCICHb, 3BAHUE U JIOJIKHOCTH;

4. B sxypHase myOIMKYIOTCS TOJIBKO pPelleH3upyeMble paboThI;

5. Pepaknus corjlacuTCsl HarmedaTath B OJHOM KypHaje He 0oyiee TPEX CTaThell BBIMMOTHEHHBIX
OJTHUM U TEM XK€ aBTOPOM;

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

7. ABTOp HECET OTBETCTBEHHOCTb 32 COJCPIKaHNE U KaueCTBO paboThl; Ileyaraercst Ha aBTOPCKUI

CUCT.

100



g9065¢00 ,,BMBbL3MME0 5 3564965000896 9demds“ Ne3 (52) 2021F;.

FOR AUTHIORS

procedure for submission of scientific papers in journal

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

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

Russian papers — in Times New Roman.

d) Title of paper must be typed in Sylfaen (18B); name and surname of author — in

Sylfaen (14B); 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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