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Ob OCHOBHBIX YCTAHOBKAX U BCIIOMOI'ATEJIBHOI'O
OBOPYJAOBAHMUSA I'ASOHAINNOJIHAIOIINUX KOMIIPECCOPHBIX
CTAHIIIflfl, PABOTAIOUINX HA ITPUPO/IHOM TI'A3E
bexannmBuian A.I'., Mocedonaze .C. Kynaraasze /I .O., AopamumBuan I'. C.,
AnapnamBuiau . x.

Pe3rome
B pa60Te paCCMOTpeHBI TCXHHNYCCKHC Tpe6OBaHI/I${ KOCHOBHOMy O60py,HOBaHI/IIO ra3oHa-

MIOJTHSIFOLIUX KOMIIPECCOPHBIX CTaHIMM, pabOTalOMUX Ha MPUPOTHOM ra3e — KOMIIPECCOPHOU U
ra3oCylmjIbHON yCTaHOBKaM, a TakXKe K BCIIOMOTaTelIbHOMY  OOOpPYIOBaHUIO— CHUCTEMaM
BEHTWISIIIMM U TOAAaYU C)KATOTO BO3AyxXa (rasa), MpOTHBOIOXApHOMY 00OpyaoBaHuI0. ONuUCaHBI
paboThI, CBSI3aHHBIE C ITYCKOM U OCTAHOBKOM, IKCILTyaTallMe, TEXHUYECKUM OOCITyKUBAHUEM U
PEMOHTOM KOMITIPECCOPHOW M Ta30CYIIMILHOM YCTAHOBKH M MOCIEA0BATEIbHOCTDh UX BBIITOJIHEHHUS.
JlaH cnucok HeOOXOAUMBIX paboT AJSl OCYIIECTBICHUS TEXHUYECKOTO OOCIYyXUBAaHUS U PEMOHTA

IIpHU SKCILTyaTalluu BEHTUJIAIIMOHHON CHCTEMBI I101a4H CKaTOro BO3yXa (1"338.).

ABOUT MAIN INSTALLATIONS AND AUXILIARY EQUIPMENT OF
AUTOMOBILE GAS FILLING COMPRESSOR STATION
WORKING ON NATURAL GAS
A. Bezhanishvili, J. losebidze D. Kupatadze, G. Abramishvili,
D. Aladashvili

Summary
Technical requests for main equipment of automobile gas filling compressor station working

on natural gas — compressor and gas drier installations, as well as for auxiliary equipment — systems
of ventilation and compressed air (gas) feed, fire- prevention equipment are considered. Works,
dealing with putting in operation and stop, exploitation, maintenance and repair of compressor and
gas drier installations and succession of their execution are described. List of necessary works for
maintenance and repair execution during exploitation of ventilation and compressed air (gas) feed

systems is given.
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CHUCTEMHBIA MOJIXO/JI K AHAJIN3Y PETHMOHAJBHBIX ITIPUPO/THO-
MMPOMBIHMIJIEHHBIX CTPYKTYP
(HA IPUMEPE JOHBACCA U TKUBYJIU-IIAOPCKOI'O
MECTOPOXIAEHUSA)
Hpuxoasko C.10.,* Kaxuanum M.P.**
(loHenkuii HAMOHAJIBLHBIA TEXHUYECKUH YHUBEPCHTET™)
(I'py3uHckuii Texnnyeckuii ynuepcuret, yJi. M. Kocrapa Ne77,

0175, Tonaucu, Lpy3usa™*)

Pe3swome: [Ipeonpuamus monnusno-snepeemuueckozo komnaexca (TIK) [onwbacca u Txkubynu-
Illaopckozo mecmopodwcoenus - cpepa blCOKUX PUCKOS U 00BEKMO8 NOBbIULEHHOU NPOMBIULIEHHOU
onacHocmu, Komopule 061a0arom OOTLUUMU NOMEHYUATLHBIMU B03MONCHOCHAMY OJIsl CO30AHUSA
Kamacmpogvl MexHoeHHO20 Xapakmepd, pPA3IUYHbIX aeapuil, yepo3vl NH0AM U OKpylcaioujel
cpeode. Paznoobpasue puckos, ucxooawux om npeonpusmuti TOK, npedonpedensiem neobxooumocmso
KOMNJIEKCHO20 N00X00a OJisl MUHUMUZAYUU BO03MONCHOCTIU ABAPUU U KAMACMpoduvl, a Makxice
HAO0OHOCMb OP2AHUZAYUU CUCTHEMb] PUCK-MEHEOHCMEHMA, HAYELEeHHO20 HA peuleHue MACUmMAabHo20
KOMNJIeKca npooiem pasiuiHoeo xapakxmepd, 8 KOMmopblx dKOA02UYecKue pUcku 3aHUMarom 0anieko
He nocieoHee Mecmo.

KiroueBbie cjioBa: [IpoMBINUIEHHO-TIPUPOIHBIA KOMILJIEKC, MOJEINPOBAHHE OOBEKTOB, TEOPHUs

yIpaBi€HUs, TOPHbIE BHIPAOOTKH, MPOBAJIBI TOBEPXHOCTH, SKOJIOTHSL.

B coBpeMEHHBIX YCIOBHSAX OBICTPO MEHSIOIIMXCS 3KOHOMHYECKUX, MOJMTHYECKUX M APYrHX
(akTOpOB 3HAUMTENHFHO BO3pPOCTA II€HAa OIIMOOK B YIPABJICHUM OpPTraHU3ALMOHHBIMU CHCTEMaMU
(aAMUHUCTPATUBHBIMUA OOPa30BaHUSAMU, KPYIHBIMU MPEINPUSATUIMHU U T.I1.). Bece monoOHbIe cucTeMsl

BKJIIOYAIOT KakK MPHUPOJIHbIE, TaK U TEXHUYECKUE OOBEKTHI, a MapaMmeTpbl UX (QYHKIMOHHPOBAHHS
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CYLIECTBEHHO 3aBUCAT OT IPOCTPAHCTBEHHOI'O PACIHOJOXKEHHWs M OT BpEMEHHM. Takue CHUCTEMBI
Ha3bIBAIOTCS MIPOMBILUICHHO-IPUPOIHbIMU KoMIuiekcamu (ITTTK).

DkcrnepuMeHTanbHbie Bo3aeicTBuss Ha [IIIK mo MHorum mnpuuymHaM (OrpaHHYCHHBIC
BPEMEHHBIE PaMKH, OINACHOCTh HEOOpPATHMBIX HM3MEHEHHH, BBICOKAash CTOUMOCTb U JAp.) OOBIYHO
HEBO3MOJKHBI MJIM HEXEJATEIbHbI, II03TOMY OCHOBHBIM METOJOM H3Y4YE€HHUS U INPOTHO3UPOBAHUS
nosenenus [IIK cinyxut monenupoBaHue.

MogenupoBaHue TaKMX 0OBEKTOB € JOCTATOYHOM Ul MOJTYYEHUS MPAKTUUECKH 3HAYMMBbIX
PE3yJIbTaTOB MHOIOCTOPOHHOCTBIO 3aCTaBIISIET PACCMATPUBATh X KaK CJIOKHBIE IPOCTPAHCTBEHHBIC
JUHAMHAYECKHUE CUCTEMBI C IIEPEMEHHON CTPYKTYPOU, MHOKECTBEHHBIMU BHEIIIHUMHU U BHYTPEHHUMU
CBSI3IMH, YYHUTHIBaTh pPa3HOOOpazHble HH(POpPMAIMOHHBIE, (UHAHCOBBIE, MaTepHAIBHBIE,
SHEpPreTUYecKue MOTOKHU, MpelycMaTpuBaTh aHAJIN3 MOCIEICTBUM U3MEHEHUS CTPYKTYpbl O0BEKTa,
KPUTHUYECKUX CUTYyallui U T.IL.

JIroboe ympaBieHYeCKOE pelIeHNe B KOHEYHOM CUYETe CBOAMTCS K TIOUCKY U BBIOOPY TOM HITH
MHOM anbTepHATUBBI U3 MHOXKECTBA fonycTuMbIX Bo3aericTBuii Ha ITIIK. I1IIK BxitouaroT B ce0s Kak
IPUPOJHBIC, TAK U TEXHUUYECKUE 00BbeKThl. Kaxaplil Takoil 0ObEKT MOXKET MpelCTaBIATh COOOM
MHOI'OYPOBHEBYIO CHCTEMY THOAOOBEKTOB, CBA3aHHBIX pa3JIMYHBIMU CUTHAJaMH, KOTOpHIE
MOJICIIUPYIOTCS TOTOKAMH JJAHHBIX U TPAKTYIOTCS KaK PECYPChI, UCTIOIb3YeMbIE H/UITH PACXOIyeMbIe
0o0BEKTaMU B X0/1€ UX (PyHKIMOHUpPOBaHUs. VI3MeHeHns pecypcoB BHYTpU OOBEKTOB OIMHUCHIBAIOTCS
HEKOTOPbIM Ha0OpOM Mpoleayp Wik GyHKIUN, IMEHYeMbIX Ipoueccamu. [l aHanu3a noBeaeHus
II1K u cpaBHEHUS pa3IUYHBIX HAOOPOB 3HAYEHUH PECYpCOB MEXAY CO00M OOBIYHO UCTIONB3YIOTCS
OJIMH WM HECKOJBKO KPUTEPUEB KauyecTBa - (DYHKIIMOHAJIOB, ONPEIENIEHHBIX Ha TeX WJIU HHBIX
Habopax pecypcoB. B TepmuHax Teopuu ynpapieHus U 0011l TEOPUU CUCTEM CUTHAJIbI, KOTOPBIMU
O0OMEHMBAIOTCS OOBEKTHI, OOBIYHO YAAETCS MHTEPIPETUPOBATh KAaK BO3MYUIAIOIIUE BO3JEHCTBHS
(moGouHble W/WINM HEXeNaTelbHbIe Pe3yNbTaThl (PYHKIIMOHUPOBAHMS MPOLIECCOB), M YIpaBJIECHUS,
UCHoJb3yeMble i (POPMUPOBAHUS JKEIaeMOoro MoBeeHus: o0beKkTa. [IpHHIMIHANIBHOE pa3nuyne
MEX1y NMPUPOJHBIMU U TEXHUYECKMMH OOBEKTaMU COCTOMT B TOM, YTO CTPYKTypa U IOBEJIECHUE
IIEPBBIX HEIMOCPEICTBEHHO HE 3aBHUCAT OT BOJM YEJIOBEKA, B TOM YHCIE JIMLA, MTPUHUMAIOLIETO
peleHns, OCOOCHHO KOIJa 3TO KacaeTcsl YIYYILICHUS S>KU3HEAEATEIIbHOCTH TaKuX OOBEKTOB.
VYnpaBieHrne TeXHUYeCKMMU 00bEKTaMU UCCIIEyeTCsl Ha YPOBHE IPUHATHS PEeLIeHU 00 M3MEHEeHUN
(MM cOXpaHEHHMH) UX CTPYKTYPBI B 3aBUCHUMOCTH OT OOILEro COCTOSHUS U UMEIOIIUXCS TeHIEHIUN
passutus [1IIK, nens MopenupoBaHus COCTOMT B MOMCKE (sl 3alaHHOrO Habopa albTepHATHB)
NPEANOYTUTENBHON CTPYKTYPhI pealln3alliil TEXHUYECKUX 00bEKTOB, oOecneunBaroniel Tpedyembie

XapPaKTCPUCTHKU UX d)YHKLII/IOHI/IpOBaHI/ISI IIpyu IpUEMIIEMOM COCTOAHUHN TPHUPOAHBIX 00BEKTOB.
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Jlns mpennaraemMoro moaxona (GpyHaaMeHTadIbHO BajkHAa BO3MOXKHOCTH MHTETPUPOBAHUS B
€IMHYIO CPeay MOJICITMPOBAHUS MO/IETIC KOMIIOHEHTOB 00BEKTa, IIOCTPOCHHBIX Pa3HBIMH IPYIIIaMH
UCCIIEIOBATENE B PA3HOE BPEMs M, COOTBETCTBEHHO, HMMEIOIIMX pa3IUYHbBIC JUHAMHYECKHE
napameTpsl (I1ar AUCKPETHOCTH, HOPSAA0K MOJIENHN U T.J1.) ¥ 1aXKe pa3IMyuHble IPUHLUIBI BHYTPEHHEN
OpraHus3aluu (HampuMep, YUCTO JIOTUYECKHE, aBTOMAaTHbIE M aHAIUTUYECKHUEe Mozenu). B
paccMmarpuBaeMoil 00JIaCTH TaKoM MOAX0 00ECIEUNBAET €lIe U BO3MOXKHOCTD PEeAJIN3al[iy CTaBILeH
YK€ CTaHIAPTHOM IS IPUKJIAJHBIX CHUCTEM HCKYCCTBEHHOI'O MHTEJUIEKTa CTPATETMU YCKOPEHMsS
BHE/IPEHHUS [IPOrPaMMHBIX MPOIYKTOB IIyTEM pa3pabOTKHU “ObICTPHIX MPOTOTHUIIOB™: MPU OTCYTCTBUU
WM HETIOJIHOM TOTOBHOCTU MOJIEJIY TOTO MJIM MHOT'O KOMIIOHEHTA 00bEKTa UCCIIEA0BAaHUS 3T MOJIEIb
MOJKET OBITh 3aMEHEHa HAO0OPOM SKCIIEPTHBIX MPaBHJI, YTOOBI HE TOPMO3HUTH COMPOBOXKICHHUE BCEH
cucreMbl. Kpome TOro, npuHUMIIMAIbHAS HETOJIHOTA 3HAHUM O CIIOKHBIX 00BEKTaX CYIIECTBEHHO
OrpaHUYMBAET IPUMEHUMOCTb KIACCUUECKUX aHATUTUYECKUX MOoJieNel U TpeOyeT Co3/1aHusl CPEICTB
(dbopmanu3anuy SKCIEPTHBIX 3HAHUM M MX HETOCPEJACTBEHHOI'O HCIOJIB30BAHUS B MPOTPAMMHON
cucreMe MoaennpoBanus. [103ToMy B COBPEMEHHOM MOJEIMPOBAHUU CYLIECTBEHHO BO3POCIIA POJIb
TAKOro MOHATHS, KaK KOHIIENITyalbHas MOJIeNb peAMETHON obnacTu. B oTnmune ot npoueaypHbIx
MOJZIETIEM, OCHOBOM JTOHM MOJENIN SBISIETCS HE QIrOPUTMUYECKas MOJEIb Iepefadud MU
npeoOpa3oBaHus JaHHBIX, a IEKIapaTHBHOE ONMCAHHUE CTPYKTYPHI 00OBEKTa U B3aUMOJICHCTBUS €ro
COCTaBHBIX uacTeil. B mMonenu omnpenenstoTcss 3J1€MEHThl UCCIEeIyeMON INMpeAMETHON obiactu u
OIHCHIBAIOTCS OTHOUIEHHS MEXKAY HUMH, KOTOPbIE 3aJal0T CTPYKTYPY U NPUUYMHHO-CIIEICTBEHHBIE
CBSI3H, CYLLIECTBEHHBIE B paMKaX POBOJUMOTrO HccaenoBanus. [Ipy koHCTpynpoBaHUM TaKOW MOZJENN
3aKJIaJbIBAIOTCS IOYCTUMBIE aJIbTEPHATUBBI CTPYKTYPBI HCCIEAYEMOT0 00BEKTA, /ISl YETO MPHU €ro
JEKOMIIO3UIIMM  MCHOJB3YIOTCSl OTHOWIEHHWs Kkiaccupukauud. CorocTaBlI€HHE BO3MOXKHBIX
AJIbTEPHATHUB C LIEJIbI0 MOAJCPKKU MPUHITUS PEIICHUS O BBIOOPE OJHON M3 CTPYKTYp peau3aliuu
00BEKTa HCCIIEOBAHUS B CHUCTEME CHUTYAIlMOHHOI'O MOJICIMPOBAHUS MPOM3BOJIUTCS Ha OCHOBE
pa3BUTHA CUTYallMOHHOTO MOJXO/A.

CuryanroHHasi CUCTEMa MOJIEIMPOBAHUS Oa3UpyeTCs Ha MHTETPUPOBAHHOM KOHIIETITYaJIbHOM
MO/JIEJIN HECTALMOHAPHOTO MPOMBIIUIEHHO-IIPUPOJHOIO KOMILIEKCA, JOITYCKAIOWEH paBHOIIPABHOE
HCIIOJIb30BaHNE JaHHBIX, IIOJYYEHHBIX OT PACUETHBIX MOAYJIEH, BCTPOCHHBIX IKCIIEPTHON CUCTEMBI U
I'MC. Cucrema oOpuEHTMpOBaHAa Ha aBTOMAaTH3alMI0 BCEX JTAllOB MOJEIMPOBAHUS, LIMPOKOE
MIPUMEHEHHE SKCIIEPTHBIX 3HaHUM, ucnonb3oBanue [ IC-TeXHOMOruu He TOJIBKO IS rpaguuecKoro
MIPE/ICTAaBICHMSI COCTaBHBIX YacTell 00bEKTa, MOCTAHOBKM 3a/ladyll U IPEICTaBICHUS pe3ylbTaToOB
MOJIETTMPOBAHUS, HO U JIJIS BBIIIOJIHEHUS IPOCTPAHCTBEHHO-3aBUCUMBIX PacYETOB.

JUis  KOMIUIEKCHOTO ~ MH(OPMALMOHHOTO oOecreueHus 3ajad Mo PalUOHATBHOMY

HCIOJIb30BAHUIO TPUPOIHO-PECYPCHOTO MOTeHIHana J(OHEIIKOro pervoHa M €ero ycTOHYHMBOIO
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pa3BUTUS HEOOXOIMMO CO3[IaTh MOJIENb CIOMCTON CTPYKTYpBI TOPHOTO MaccuBa. D(PPEKTUBHBIN
MIPOTHO3 MPOIECCOB (POPMUPOBAHUS M M3MEHEHHI B TOPHOM MAaCCHBE IO/ BIUSHUEM TUHAMUKU
HaIPSKEHHBIX U HAPYLIEHHBIX COCTOSIHUM IJIACTOB B HEOJTHOPOHOM Cpelie BOZMOXEH IIPH HATTMYUHU
peruoHabHOM 0a3bl JaHHBIX, MCCIEAOBAHHBIX 3aKOHOMEPHOCTEH HM3MEHEHHs HampsyKEHHOTO
YCTOWYMBOTO COCTOSIHUSI CJIIOMCTOM CTPYKTYpbl TOPHOTO MaccuBa, paspadoranHoir 4D wmomenm
IJJACTOBOM CTPYKTYpbl TOPHOTO MaccuBa ¢ ucnoib3oBaHnueM wmetojgoB [MC TexHomoruii u
Heoreorpaduu.

3aBUCUMOCTh MEXIY 3HAaYE€HHWEM HA4YaJIbHOW HHEPIrUU CUCTEMbl U MOBEACHUEM T'paueHTa
BEPTUKAIBHOTO CMeIIeHus (puc.l), Mo3BosieT moydaTh HHPOPMAIUIO O TTOBEICHUN HAMPSHKCHUMA
BHYTPU FT'OPHOT'O MAaCCHUBA.

Jis  OpOCTPaHCTBEHHOTO  MOJEIMPOBAHUS  MOAPAOOTKH  MOBEPXHOCTH  TOPHBIMU
BBIPa0OTKaMH, a TaKXKe A MOJEIMPOBAHUS CIOMCTON CTPYKTYpPhl TOPHOTO MAacCHMBa BO3MOXKHO
UCTOJB30BaHUE TMporpaMMHOro obecreuenus «l'eocodt», paspaboranHoro B JloHEHKOM
HAI[MOHAJTLHOM TEXHUYECKOM YyHHBepcUTeTe. KOMIUIEKC MpOrpaMMHBIX CPEICTB OOCCIICUNBACT
MIOCTPOCHUE TPEXMEPHBIX MOJIETICH 3eMHOI MOBEPXHOCTH, €€ MoApaboTKU TOPHBIMU BBIPAOOTKAMU,

I'COJIOTHYCCKHX HapymeHI/Iﬁ, BU3YyAJIU3alUIO 00BEKTOB B PAa3JIMIHBIX PAKYypCaAX .

| L T

Puc. 1. Croncro — HapylieHHasi CTPYKTYpa rOPHOr0 MaccuBa
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Ioeepxrocriie \

BompaGoris

Puc. 2. MozesupoBaHue 0TPaGOTAHHOTO MPOCTPAHCTBA

Puc. 3. MoaeaupoBaHnue nNpoBajgoB MOBEPXHOCTH

20




AM3bL3MME0 s 35679650008969d¢rmds Ne3 (34) 2015

Puc. 4. Moaeab 100LIYHOIr0 0JI0KA

[TpoMBITIITICHHBIH BEK IPHHEC YeJI0BEYECTBY HEMaIIO OJ1ar, CBA3aHHBIX C OypHBIM pa3BUTHEM
Hay4YHO-TEXHUYECKOI0 IIporpecca, U B TO K€ BpeMs IIOCTaBWJI JKH3Hb Ha 3€MJI€ Ha TIpaHb
sKosiorudeckoil katactpodsl. Jlonbacc u TkuOynu-Illaopckoe MecTOpOXAEHUE SBISIOTCA
KpYNHEWIINMU [TPOMBIIIJIEHHBIMUA PETMOHAMHU, U B TO K€ BpeMs - Haubosiee HeOIaronpusTHHIMU B
9KOJIOTMYECKOM OTHOILIEHUH. J{J1s pereHust 3a/1a4 CUCTEMBI )KU3HEO0eCTIeYeHUsI pErMOHOB BO3HUKIIA
HEOO0XOJMMOCTh CO3/1aHUSI COBPEMEHHOM HH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW Cpelibl ¢
BO3MOKHOCTBIO IPEIOCTABJICHUSI LIUPOKOrO CIEKTpa yCIyr B HMHTEpecax HaceJeHus, Ou3Hec-
CTPYKTYp ¥ OPraHOB rOCYJapCTBEHHOT'O YIIPaBJICHHUS.

[Tpoext «4]l JlonGacc» mpencrtaBisieT coO0H MHOTOCIOWHYIO MOJENb, OAHUM M3 CJIOEB
KoTopoit sBnserca «l'eomonOaccy. Llenbio uMccinenoBaHMi 3TOrO CIOSI SBISETCS BO3MOYKHOCTB
MIPOTHO3UPOBAHMSI YCTOHUYNBOCTH PETMOHAIBHOMN MPUPOAHO-TIPOMBIIIUIEHHON CUCTEMBI, pa3padoTKa
U BHEJPEHHE PErHOHaJIbHOW aHaJIUTHYECKON TeoMH(OPMallMOHHON CHUCTEMBbI ¢ 0a30i JTaHHBIX
BCECTOPOHHETO MOHUTOPHHIAa TEXHOTEHHOM M 3KOJIOTHYecKoi Oe30omacHOCTH [IOHEeKOoro pernoHa,
npeocTaBIeHue HHPOPMALIUY JUIS TTOAJIEPHKKU IPUHATHUS ONITUMAIIBHBIX YIIPaBIEHYECKUX PEIIeHUN
XO3SMCTBYIOIIMM CyOBeKTaM. AHanorudeckuii moxaxon mnpuemsieM g TxuOynu-Ilaopckoro
MECTOPOXKICHHUSI C 1eJIbl0  OOecreuyeHusi KOMIUIEKCHOTO MOHUTOPUHIA TEXHOTEHHOW U
HKOJIOTMUYECKOI Oe3MIacHOCTH CEBEPO-3aMaHOr0 peruoHa ['py3uu, 1uist peleHus ynpaBieHIeCKUX

3aa4 JaHHOT'O pCrhuOHa.
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B pamkax aToro cios IpengokeHa MaTeMaTH4ecKas MOJENIb TOPHOIO MAacCuBa,
MIO3BOJISIIOIIAsA M3y4aTh JMHAMUKY €ro 3BOJIOLUMU U IPOU3BOJUTH KOJUYECTBEHHBIE PACUEThI
HaANpPSHKEHHO-1e()OPMUPOBAHHOTO  COCTOSIHMSI MAacCHMBa, a TakKe UCIOJIb30BaTh MX s
MIPOTHO3UPOBAHUS Ta30JMHAMUYECKUX SIBJICHUW B YTOJBHBIX IIaxTax. PaccmaTpuBaercs BIUsSHHE
BHEUIHET0 NOTEHUUana (rpaBUTALlMOHHOE BO3JECHCTBUE BHEIIHMX HCTOYHUKOB) U BHYTPEHHETO
noTeHIMana 3eMJIM, KOTOpble BO3ACHUCTBYIOT Ha 3€MHYIO KOpPY M (OPMHUPYIOT HampsKEHHBIC
COCTOSIHMSI B TOPHOM MaccuBe. PaccMarpuBaemMyro MaTeMaTH4ECKYH) MOJENb TOPHOTO MaccuBa
MOXHO CUMTATh YHUBEPCAIbHOU. [IpH 3a1aHuM COOTBETCTBYIOIMX F€OMETPUUECKUX TAPAMETPOB U
KpaeBbIX YCIOBHH, 3Ty MOJEIb MOKHO MCIIOJIb30BaTh IPU HMCCIEAOBAHUSAX JUHAMHKU TOPHBIX
MaCCHBOB B JIFOOOW 00J1aCTH 36MHOTO II1apa.

B nocnennue roapl onpenenéH HOBBIA aclEKT B MHTEPHpETAMU TeodU3nYecKuX IMojei, a
MMEHHO — UX M3y4YeHHE B KaueCTBE dKOJIorndeckoro pakropa. MeTomka uccieoBaHui CBOAUTCA K
YCTQHOBJICHHIO BCETO CIIEKTPA MPOCTPAHCTBEHHO-BPEMEHHBIX BEIMYMH (PH3MUECKUX TOJIeH 3eMitH, K
BBISIBJICHUIO KOPPEJSIIMOHHBIX 3aBUCHUMOCTEH MEXIy HHMMM, a TaKK€ IOUCKY MEXaHHU3MOB HX
B3aMMOCBS3U U B3aUMOBIIHSIHUS.

MaremMaTtuueckue MOJEIM TOPHOrO MAacCUBa, KOTOpPbIE HCIIOJIb3YIOTCA B TOPHOM
reOMEeXaHMKe, SBJISIOTCS B OCHOBHOM KAy€CTBEHHBIMM U HE Jal0T KOJIMYECTBEHHOW OLEHKU
reou3nuecKnx MporeccoB. PemieHne Ha KOJWYECTBEHHOM YpPOBHE MPOOJIEM Treo(pu3nuecKoi
HKOJIOTUH SIBJIETCSI aKTYaJIbHbIM BOIIPOCOM COBPEMEHHOM HayKH M JUIsl 3TOr0 HEOOXOIMM HOBBIN
MIOIXO0JI K IOCTPOECHUIO MaTEMaTHUYECKUX MOJIEIEH.

Pe3ynbraTtel MccnenoBaHUMN OTHENBHBIX CJIOEB MOJAEIU HMHTETPUPYIOTCS B  EIUHYIO
peruoHaIbHYI0 0a3y JaHHBIX, KOTOpasl OyJeT MCHOJb30BaHAa B IMPOrHO3UPOBAHMM YCTOMYMBOCTHU
BCEH PETrMOHAJIBLHONW IMPHUPOIHO-NPOMBIIUIEHHON CUCTEMBI. Pe3ysbTaThl MPOrHo3a MOTYT IIUPOKO
UCIIOJIb30BAaTbC B YIrOJbHOW IPOMBIIUIEHHOCTH, TPAHCIOPTHOM XO34HCTBE, OKCIUTyaTalluu
HE(PTSIHBIX W Ta30BBIX TPYOONPOBOJOB, JKOJIOTUH, JKHWIHMIIHO-KOMMYHaJIbHOM XO3SHCTBE,
IpajoCTPOEHUH, MPOTHO3UPOBAHNHN YPE3BBIYAMHBIX CUTYALIUH.

Kpome onenkn ycrorunBocty IIIIK u ero cocraBisironux KpUTEPHUSIM MaTEMaTUUYECKOH
MOJIENIH, UCTIONb3YyeTcs KOI(P(UIMEHT CUCTEMHOCTH, KOTOPBIA MO3BOJSET HE TOJBKO OICHUBATH
COCTOSIHUE CUCTEMBI (YCTOHYHMBOE WIIM CUIILHO HEYCTOMUUBOE), HO M OTIPENIENATh (haKkTOPhl, KOTOPHIE
Ha BBIJIEJICHHBIX BPEMEHHBIX HWHTEpBajlaX BIUAIOT HAa YCTOMYMBOCTH CHCTEMbI ( WM ee
COCTaBJISIIOIINX).

Koo duimeHT cucTeMHOCTH SBIS€TCS YHHUBEPCAJIbHBIM, T.€. MOXKET paboTarh ¢ Oa3zamu

AAaHHBIX PA3JIMYHBIX HaHpaBJ’ICHI/Iﬁ (FCO(I)I/BI/I‘-IGCKI/IMI/I, 9KOHOMHWYCCKUMH, COTUAJIbHBIMU U T.I[.)
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O6wextel TOK B ycHOBHSAX PBIHOYHOW CHCTEMBI MpPEXkAE BCErO IMPOCUYUTHIBAIOT CBOU
XO35IIICTBEHHBIE PUCKHU, B TO K€ BPEMsI TEXHOT'€HHBIE, IKOJIOTUUECKUE (IIPUPOIHBIE) PUCKH Yallle
BCEro UrHopupyrorcs. O1HaKko caMo o cede MpeCcTaBIeHUE TAKUX KaTeroOpuil pUCKOB B ICHEKHOM
BBIPQ)KEHUU MOXKET KOPEHHBIM 00pa3oM M3MEHUTh OTHOIIEHHE K KOJIOIMYECKMM IpobiemMaM Ha
npeanpusatisx TOK. [Toaromy ocHOBa peryinupoBanus 6€30MacHOCTH B TEXHOTEHHOH cdepe ToDKHA
0a3MpOBATHCS HA IKOHOMUYECKHX OIICHKAX, BeJb B YCIOBUSAX PHIHOYHBIX OTHOLICHUH TIIABHYIO POJIb
WUTpaeT B3aUMOJICHCTBHE KPUTEPHEB "CTOUMOCTD - 3 (HEKTUBHOCTH".

CraThsi NOCBSIIEHA AaKTYaJlbHOM TeMe: HCCIEIOBAaHUIO YCTOWYMBOCTH  TOIJIMBHO-
SHEPreTUUECKOro KOMILJIEKCA HA YPOBHE pacCMaTPUBAEMOI'0 PETHOHA , YTO BO MHOTOM ONPEEIISET
SHEPreTHUUECKYl0 O€30MacHOCTh CTpPaH. OJTO IMpeajJaraercsi OCYIIECTBUTh IIyTEM CO3JaHUs
dopmanbsHOi Monenu TOK u ee uccnenoBanus Ha yCTOHYMBOCTh. OIHAKO, CO37JaHNE TAKOWH MOJIENTU
npeacTaBisier co0oil ompeeNneHHble TPYAHOCTH M3-3a OOJIBLION pa3MEpPHOCTH [JaHHBIX, HMX
HETOJIHOTHI ((pparMeHTapHOCTH) M 3aIIyMJICHHOCTH, BBICOKOH TMHAMHYHOCTH MTPEIMETHON 001acTn
B YCJIOBHUSIX SKOHOMHKH TMEPEXOJHOTO Meproia. PernieHne MaHHON MpoOiieMbl BO3MOXKHO ITyTEM
pa3BUTHS METOJOB CHUCTEMHOIO aHanu3a Juid obOecreueHHsl YCTOHYMBOCTH (DYHKIIMOHHPOBAHUS

MNpUPOAHBIX CUCTCM.
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3J00MBITIA0 3 T6JdA(N3-LOIGIVII( LAGHIIS IAHISBOL
S6HRDBOLHKRAN LOLGAFIAH() NR3IMIS (RMBASLOL KRS &INSI2()-

9IMHOL LHIIRLML 3ddSR00)BI)
. 30bmggm, 3. gsbosto
Hgbomdy

©mB3sbobs @5 Byodnmo-Bsm@ol bsdspmgdol Lsmdmd-9696358047mo  md3mgdbol  (Lgg)
Lofo®dmgdo  asbéeomo  Goligol  Bgd;339mgdo s dsmemo  Lefe@dmm  bogscol  dsghsGgdgmo
30930 56086, 35B60sm G Bofboagbao bsbosool sslBGmagsol dsmemo SmBabiomnGo
B9bodmgdemdgdo,  bbgsslbss 33060930k,  bsmbols s 30653l 03t Legembols
B9bodmagdenmdgdo. gy g@d3mgdlol LsFe®dmgbolsgsb 3s3mdeobady Gobggdol dGsgemagtmabybs
0dmemadmels agbools as63sbe@30gmme  Jmd3madlndo owamds s@60d6mmo  3Bmdmadgdolsodo
305bBOmggd0ls ©s 335609301 Jobodsmobsz00l dobbom, s3GgM3y SM3omgdamo  brgds Gol-
3969539680 Lolighgdol  oegebobgds, Gmdgmog  dodsGorgmo  odbgds  Lbgseslbbgs  bslosmols
36mdmadgdols dsbBBedneo md3madbol asesbofysdom, Gmdmgddor gymEmaon®  3GMmdmadgdls
039030330 gBm-96mo 3608369mm3360 sEROO.

SYSTEM APPROACH FOR ANALYSIS OF REGIONAL NATURAL-
INDUSTRIAL STRUCTURES (IN CASE OF DONBASS AND TKIBULI-
SHAORI DEPOSITYS)

C. Prikhodko, M. Kakhiani
Summary

Enterprises of fuel and energy complex of Donbas and Tkibuli-Shaori Deposit Region are a

sphere of high risks and objects of enhance able industrial danger, that possess large potential
possibilities for creation of catastrophe of technogenic character, different accidents, threats to the
people and environment. Variety of risks outgoing from the enterprises of complex, the necessity of
complex approach for minimization of possibility of accident and catastrophe, and also necessity of

organization of the system of risk-management aimed at a decision scale to predetermines.
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CPABHUTEJIBHBIA PACYET OCHOBHBIX ITIOKA3ATEJIEN

PEAJIBHBIX KPUBBIX ®A3HBIX HAIIPSI)KEHUM

ACHUHXPOHHOI'O IBUT'ATEJIA, IIMTAIOIIETIOCA
OT TPEX®A3HOI'O UHBEPTOPA HAIIPAKEHUSA

Kapunuauc C.H., Canukunze Ix. K., Cxupriaanze FO.11.,
Mapreenamsuiau I'.111.
(I'py3uHCKHil TeXHHYeCKUI YyHUBepcuTeT, yia. M. Kocrasa 77,

0175,Tonaucu, I'py3us)

Pe3tome: B cmamve paccmompenst npoyeccyl, umerowue Mecmo 8 peaibHou mpexgazHoi cucmeme
NUMAHUsL  ACUHXPOHHO20 MSA208020 O8UcaAmeis, NOAYYawe20 numauwue om mpexghazHozo
uneepmopa Hanpsicenus. Ilpouzeedenvl cpasHumenvHvle paciemvsl OCHOGHbIX NOKa3amenetl, MmaKux
KaK amMniumyoa nepeoti 2apMoHUKU, Kodhhuyuenm 2apmMoHuK u m.o. 015 peaibHOU Kpusou ¢paznozo
HanpssiceHuss U npeonazaemol 08yXCmyneH4amou OnmuMalbHol Kpugoll. 30ecb makxoice YKa3aH
HeO0OCmAamoK peanrbHOU KpUgoll mpex@azHoco mpexumMnyibCHo2o @aznoeo Hanpsxicenus. B
pesyibmame pacuema YKA3aHO HA HU3KOe 3Hauenue amnaumyowl nepeou eapmonuxu 0,4718Eq
npomus 0,562 1Eq4, na 6onvwoe 3nauenue xoagpgpuyuenma capmonux Kr=0,6987 npomus 0,2202.

KiroueBble cjioBa: WHBEPTOP, AMIUIMTY/A, TapMOHHKA, KOX(PQHUIIMEHT TapMOHUK, TpexdaszHas

cUCTeMa, TPAH3UCTOP, TAPUCTOP U ..

B nHacrosimee BpeMst OOJIBIION MPOTPECC B YaCTH CO3/IaHUS U BHEJPEHUS] BEICOKOBOJBTHBIX
TTOJTYIIPOBOTHUKOBEIX MpHUOOpoB, Takux kak JGBT tpansucropor Ha 7000B, 600A, 3300B, 1200A,
ymnpasisieMblx TupuctopoB GTO, JGCT na 4500B, 5500A, criocob6cTBOBaI IIMPOKOMY BHEAPEHHIO B

TATOBBIN QJICKTPOMPUBO/ JICKTPOBO30B U 3JICKTPOIOC3/10B ACUHXPOHHBIX TATOBBIX JIBUraTesIeH.
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HecmoTpss Ha HEKOTOPOE OTHOCHTEIBHO HHM3KOE 3HAU€HUE K.I.J. JITHUX TITOBBIX
NEKTPONPUBOJOB [0 CPAaBHEHUIO C TATOBBIMHU 3JIEKTPOIIPUBOJAMU C IPUMEHEHUEM TITOBBIX
JBUraTesneil MOCTOSIHHOTO TOKAa C IIOCJIEJOBATENbHBIM BO30YKIEHHEM, ACUHXPOHHBIN TATOBBIN
3JIEKTPOIIPUBOJ UMEET MHOT'O IIPEUMYILECTB U [TO3BOJISAET:

- peann30BaTh BHICOKME 3HAUYEHUS CUJIbI TATU OJiarofaps )KeCTKUM XapaKTepUCTHKaM
TATOBBIX ACHHXPOHHBIX JIBUTATEJIEH;

- 3HAYUTEIbHO YMEHBIIATh SKCILTYaTallMOHHbIE PACXObl, YMEHBIINUTh PACXO/Ibl MEU U
MeTaJljla B CAMOM TSTOBOM JIBUTaTelIE;

- peann30BaTh HOMUHAJIBHYIO MOIIHOCTb BO BCEM JHala3oHE CKOPOCTEH BIUIOTH 0
KOHCTPYKTUBHOH BKJIIOUUTENBHO, BCIEACTBUE YErO 3JEKTPOBO3 CTAHOBUTCS YHUBEpCAJIbHBIM. B
3TOM Clly4ae He MOTPEOYIOTCS OTAEIBHO IPY30BbIE U MACCAKUPCKUE DIEKTPOBO3BI.

B HacTosiiee Bpems TATOBBIA 3JEKTPONPHUBOJ] C ACUHXPOHHBIMM JIBUT'aTESIMU SIBIISIETCS
HaunboJiee nepcneKTUBHBIM. BMecTe ¢ TeM, 10 HacTOsAIIEero BpeMEHH IHPOKO IPUMEHSAEMbIE METObI
HIMPOTHO-UMITYJILCHOI'O PErYJIMPOBAHUS HANPSYKEHUS WIK MOMEHTHOI'O YIIPABICHUS HE MO3BOJISIOT
MaKCUMaJIbHO UCII0JIb30BaTh MOIIHOCTb, IIOTPEOJISEMYIO OT CETH.

B paborax [l, 2] HamMu mnpousBedeH CpPaBHUTEIbHBIA aHAIW3 IMUTaHUS HArpy3Kd OT
onHoctynenuaToi 1IIMIM u ero cpaBHeHHE C JBYXCTYNEHUYATOH ONTHMAaJIbHON KYCOYHO-TMHEHHON
KpHBOM.

B pesynpTaTe BBINOJHEHHBIX pacyeToOB IOKa3aHO Oosblloe 3HaueHue KodgpduureHTta

rapmonnk K. =0,7708 mpu HIMMe nporus K. =0,2132 mns aByxcrymeHYaTtod OonTHMAaibHON

kpuBoi. [loka3aHo HU3KOE 3HAYEHHE aMIUIUTYABI epBoil rapMoHukH HampsbkeHus 0,808 Eq nmpoTus
0,998 Eq. Yka3zaHo Ha Hanuuue OOJNBIIOTO YMCIAa TAPMOHHMK, a TAK)KE HA BBIHYXKICHHYIO paboTy
TPaH3UCTOPOB MHBEPTOPA MPH BHICOKUX YACTOTAX.

B »tEx paboTax uIsi MaKCHMaIbHOTO WCIIOJB30BAaHUS MCTOYHHKOB MUTAHUS TPEITIOKEHO
BCETO JIMIIb ONITUMHU3UPOBATh CYIIECTBYIOIINE JABYXCTYIEHYAThIE KPUBBIE, Morydaemble pu 180° u
120° rpagycHBIX OTYNEPUOIaX U COSAUHEHHS Harpy3KH B 3BE3/Y U B TPEYTOJIbHHUK.

B nacrosmieit pabore paccMoTpensl npoueccel nutanus ot [IINUM peanbHol TpexdasHoit
Harpy3kH, B KOTOpOil KpuBble (ha3HBIX HAMPSKEHUH UMEIOT ABYXCTYIEHYATYI0 MHOTOUMITYJIbCHYIO
dbopmy, Tlie aMIUIUTya TepBOM TapMOHHUKH TAaK)K€ YMEHBIIAETCS MO CPAaBHEHUIO C ONTHMAaJIbHOM
JBYXCTYIIEHYaTOW KPUBO.

Ha puc. 1, a, 6, B npuBeieHbl GOpMbI KPUBBIX (Da3HBIX HAMPSHKEHUH B peaibHOM TpexQazHoi
cHUCTEeMe, NHUTAIOUMI ACHHXPOHHBIM TATOBBIA JBUTATENb, TJ€ PETYIUPOBAHHUE HAIMPSHKEHUS

OCYHICCTBIIAICTCA MMOCPCACTBOM 1M IpHU pA3JIMYHBIX KOJIUYCCTBAX HMITYJIBCOB B IMOJYIICPUOAC U
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Pa3JIMUHBIX YacCTOTax.

MozeupoBanus [3].

Ha puc. 1, a noka3ana ¢opma kpuBoi (a3HOTO HAIPSHKEHUS B CIIy4ae OJHOTO MMITYJIbCa B

noaymnepuose npu yacrore f =130Tm.

VYKa3zaHHbIE KpUBBIC I10JYy4EHBI

Ha OCHOBAaHUM MATCMAaTH4YCCKOI'O

(Jr.‘ B EI T1T 1T 1T 1T 171 Trrriyrri0 T T T T § 8 17T Trryvr 111 r‘il“' T Trria7 |
LAt Ug |
o )
1000 i—- : i e = b s —-,."E 5
OF rumm 7 ' AR A T AN %

E N OF N f v N S S E
1000 f ——U U—J L—UF A LUJ
-2000 E -

E f, =130T'u E
‘3000 E 10 L1 8 i 1 SN S0 SN T T UK TG K N N N (N U T TN N A W N N N N G B N I DA T . s |

0,25 0,26 0,27 0,28 0,29 l,c
[}:BEI'I TITrrrrrrrrrrrurrii7 T 1T I TrrrryvrT T 1T 1T T 1T 1T 1T T I‘I?E_TlfIE
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2000 ¢ ‘l mm1 @ L 14
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0,25 0,26 0,27 0,28 0,29 tc

Puc. 1. Pe3yabTaThl MAaTEMAaTHYECKOT0 MO/IEJINPOBAHMUSA MPOIECCOB B CHCTEMe
mutanust AJIT ot ceTn nepeMeHHOr0 TOKa NP Pa3InYHBIX YaCTOTAX;
f=130T"1, 65I'u 1 2911 ¥ OTHOM, TPeX M OMHHAMIATH UMIYJIbCAX

HA MOJyNepuos

Ha puc. 1, 6 npuBesieH ciay4dail Tpex UMITYJILCOB B mosynepuoe npu yactore f =651
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Ha puc. 1, B nokasaH ciydaii olMHHAAATH UMITYJIBCOB B IOJyneproae npu yacrore f =29
I'n.

Kak 3T0 sicHO u3 pucyHka, GopMbl KpUBBIX (Da3HBIX HAMPSHKEHUH 3HAYUTEIHLHO OTIMYAIOTCS
OT citydas ogHoga3HoW ogHOCTyneH4YaToi kpusoii [T Ma.

Jl1s cpaBHUTENBHBIX PAcUETOB, B LIEISAX UX YIPOIIEHHUS pacCMOTPUM CpaBHEHHE puc. 1, a B
ONTUMAILHOM BapuaHTe C (opMoil KpuBOWl Tpex(a3sHOH TPEXUMIYIBCHOM B TMOIYNEPUOIE,

MpUBeIEHHOM Ha puc. 1, 6.

R
U
U
Be T 21 0,
Olotn
)
U2
U,
0 T 2m 0
— O, |
o
o3
o4
o5
a6 N
o7 _
[o4:] - _ !
o9 !

Puc. 2. Kpusble ¢a3HbIX HANIPsiZKeHUI IBYXCTYNEHYATOH ONTUMATBLHON U
Tpex(da3Hoil TpeXuMIIYJILCHON B MOJIyNepHoe.

Jns Ttoro urtoObl MX CpPaBHUTh MEXAY COOOH, ONpe[eNuM OCHOBHbBIE ITOKa3aesH,

XapaKTCPUIYIOMIUC IOTU KPHUBBIC. K Takum 1mokasaTenssM OTHOCSTCS AMIUIMTYABl HUX TCPBLIX
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rapMOHUK, KO3((UIIMEHThl UCKaKEHUS U TapMOHHMK U T.O. Iy ompeneneHust 3TUX HoKas3arenen
HEOO0XO/MMO 3TH KPHBBIE CTaBUTh B OAMHAKOBBIC YCIOBHA 1O MX 3()()EKTUBHBIM 3HAYCHHUSM, T.C.
HE0OXOIMMO HUX MPUPABHATH Mexay coOoil. Jlms sToil menu kpusble puc. 1, a U O BblIEICHBI
OTJENbHO Ha pUC. 2, U Ha HUX HAHECEHbl COOTBETCTBYIOIIME O00O3HAYEHUS, HEOOXOAWUMBIEC IS
BBITIOJTHEHUS PacYETOB.

s xpuBoii puc. 2, a 3pdexruBHOE 3HaYCHNE HaNpspKeHus [ 1] paBHO:

3o+
U91:U1 z (1)

rae U, —HavanbpHas BBICOTA NIEPBOM CTYIIEHH HANPSIKESHHUS;
O —onTHMaJIbHOE 3HAYCHHE YTIIa KPUBOH pHC. 2, a, paBHOe « =1,7825.

[Tpu 3TOM @ 3P PeKTHBHOE 3HAUCHHE HATIPSIKEHUS COTJIACHO puC. 2, a Oyner:

=16444-U, . ()

3.17825+314
U =U, 314

OddexTuBHOE 3HAUYCHNE KPUBOU pHUC. 2, O COTIACHO MPHUHSATHIX 0003HAYCHUWI HA puC. 2, O

Oyzer:
U,,=U, 1juzda =
4 0
1
:\/;[UzzazlJrUf(oz3 —a,) + AU (o, — ) + AU 2 (o — ) +U 2 (o, — o) +U 2 (g —ag)], (3)
T T /4 V4 T T
e o=, =2, =4—; =5—, a;=6-—; =8—; 4
PR T Ty BT BT BT BT @
T T 1
o, =9 X a8=1OE; a9=12E=72', U, §Ed,
rae E, —BenmunHa HanpsHKeHWS MTHTaHUSL.
[Toncrapnss BhILIETIPUBEICHHBIE 3HAUCHUS ¢y, (X, ... U3 (4) B (3), monyuyum
U,, :UZ\/E:%Ed -1,2247 = 0,4082E, . (5)

[TpupaBusB Mexy coboii (2) u (5), corlacHO HMPUHATOMY 00s3aTENbHOMY YCIOBHUIO IS
BEJIMYMHBI IEPBOM CTYNIEHU U KPUBOM pUC. 2, a, NOTyUUM:

~0,4082

E. =0,2482E, .
Y1644 d

TakuM oOpa3oM BbICOTa NEpPBOM CTYNEHH JIBYXCTYNEHUaTOW KpPUBON IpU PpPaBEHCTBE

3¢ (eKTUBHBIX 3HAUEHUHN KPUBBIX pUC. 2, a U pHC. 2, 6 Oyner:
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U, =0,2482E, .

Jns amrumatyael M -0l TapMOHUKH ATOM KPUBOM B 0OIIEM cirydae, coryiacHoO [1] MOkHO

HalMcCartb.

mk

U =4U1[1+sink£-sinkg] (6)
& 2 53

Paznoxenue »Toit kpuBoii B psa Dypee corsacHo (6) Oyaer:

0,3086 0’017795in5¢9+

U (0) =0,5621E, {sin 0+ sin30 +

0,587 sin76 +

1117 si 1,369

+ in90 + sin116 +
11

0,169

3 sin136 + 0,2815

sin156 + 15273

" sin17¢9+-~-] ()

Jlyis M -0ii TapMOHUKHU KPUBOM pHC. 2, 0 B 00IIEM CiIydae MOKEM HaIUCaTh:

U,, =2 JU@)sin k6d9=%{fuzsin k6-d(k6) + [U,sinkad (k6) +
o 0

a2
ay ap a7
+2[U, sinkéd (k6) +2 [U, sinkad (k6) + [U, sinkad (k&) +
as as ag

+ jUZ sin kaj(ke)} = %%[(1—cos ke,)+ (coska, —cosker,) +

ag
+2(coska, —coske,) +2(coskay —cosker ) + (coska —coske, ) +
+(coskay —coskay)]. (8)

[IpuHuMas BO BHHMMaHHME 3HAY€HUS Q,,0,,...,0y U3 (4), OKOHYATEIBLHO BbIpakeHUe (&)

MOKHO IIEPLIIUCATh B CIICAYIOIICM BUJIC:

U = 0.2123 Eq (1—cosk£j +(cosk-2£—cosk -4£j+
K 12 12 12

+2 cosk4£—cosk5£ +2 cosk6£—cosk8£ +
12 12 12 12

+| cosk8Z —cosk9~ | +| cosk10X —cosk12 ~ ||, 9
12 12 12 12
Ha ocHoBanuu (9) MOXHO BBIYMCIUTH U COCTaBUTH psan Dypwre 1isi KpuBoi puc. 2, O.
Paznoxenue 31oii kpuBoii B pax @ypre Ha ocHoBanuu (9) Oyzer:

0,3555 . 0,004

sin36 + sin5@ +

U (@) =0,4718E, [sin 0+

2,6494 0,5472

+————sin70+———sinl116+ 0,8647
7 11

sin136 + 0,0089

sin159+---}. (10)
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Kak sro BuaHo wu3 (10) ammmryna nepsoil rapmonuku 0,4718Eq mensbiie, uem y
ontumanbHOM oxHoctynenyaro IIIWM, mnsa kotopoii, kak u3BectHO [1], ona paBua 0,808Eg.

0,5621
0,4718

OTHolIEHNE aMILTUTY/] IEPBbIX rapMoHUK psoB (7) u (10) paBHO =11913, T.e. B peanbHOii

Tpex(a3Hol cxeMe UCTOYHUK HaNpsDKEHUsl He UMIToJIb3yercs Ha 19%.

CpaBnuBas psaasl (7) u (10) BuguMm, uto B psaay (7) 3HaAUTENbHBI ACBATAs U OJWHHAAIATHIC
rapMOHMKH, a B psay (10) ropazno 60:b1iie ceibMasi rapMOHUKA, TAK)KE 3HAYUTEIbHBI OJJMHHA/I1IaTas
Y TPUHAIIATAS.

Koaddurnuents nckakenus mjst 06enx KpuBbIX ¢ yaetoM (2), (5), (7), (10) cooTBeTCTBEHHO

OoyayT:
0,5621 0,4918
K,,=——:0,4082=09766; K,,=—+-:0,4082=0,8197. 11
n="7 =" (11)
J1I-K?
Hins k03 (ULMEHTOB TapMOHMK Ha OCHOBaHUM QopMmynsl K, = . [4],
u

COOTBETCTBEHHO MOYKHO HaIlMCaTh:
[ 2 | 2
r1 :M:O,ZZOZ; K., :ﬂzo,e%r
0,9766 0,8197
CpaBHMBast OCHOBHOM mokazateib Kr KoappHuiueHT rapMOHUK, XapaKTepU3yOLIHii 01130CTh
KPUBBIX K CHHYCOHUZE, YOeXkJaeMcsi B TOM, YTO B ONTHMAaJbHOM JBYXCTYNEHYAaTOM KpPUBOW OH
HamHoro Menbie 0,2202 mpotus 0,6978.
BbIBO/IbI
1. IIpoBeneHHBIM CpaBHUTEIBHBII pacyeT OCHOBHBIX IOKa3aTesel, TaKUX KaK aMILIUTY.IbI
NEePBbIX T'APMOHUK, KOI(P(UIMEHTHl TAapMOHUK, JUIS peaqbHON Tpex(a3HON Harpy3ku, KakoBOH
SBIISICTCS ACHHXPOHHBIM JIBUTATENb, TOKA3bIBACT TAaK)KE€ HU3KOE 3HAYCHHWE IEPBON TapMOHUKHU
0,4718E4 npotus 0,5621 Equ BeicOKOE 3HaueHHE KodpdunuenTa rapmonuk 0,6987 mporus 0,2202.
Bce cka3aHHOe TOBOPUT O TOM, YTO U B 3TOM PEAJIbHOM Ciydae MOIIHOCTh MCTOYHHKA
MUTAaHUsS HeOUCTIoNb3yeTcs Ha 19% NpoTHB ONTUMANIBHOTO JBYXCTYIIEHYATOTO BapHaHTa.
JIUTEPATYPA
1. Kapunuguc C.H. Cratuueckue mnpeoOpa3oBaTend 3JIEKTPONOABMKHOIO cocTaBa. TOWIHCH.
TexHnueckuil yausepcurer, 2015.
2. Kapunuauc C.H., Canmxugze JIx.K., Cxupraagze HO.Il., Mapreesamsuau I.HI.
OnTtuManbHOE pETYJHUPOBAaHHE HAMPSOHKCHUS W YacTOTHI DIIEKTPOBO30B C ACHHXPOHHBIMH

TATOBBIMU ABUTaTesIMU. MexnyHapoaHas koHdepenuus. « TpancnopTHsiit MmocT EBporna-
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Azus», okT0ps, 2014.

3. MogenupoBaHue 3JIEKTPOMEXAHHMYECKONH CHUCTEMBI 3JIEKTPOBO30B C ACHHXPOHHBIM TATOBBIM
npuBojoM. [Tox penakmnueit mpodeccopa E.M. ITnoxosa. Mocksa, «TpancmopT», 2001.

4. 3eexe I'.B., MUonkun I1.A., Herymuia A.B., CtpaxoB C.B. OcHoBHBIE TeopuH 1ietieii. MockBa,

Oneprus, 1975.
1LSABIBNS60 063I6SEMEAHNRS6 33335530 SLOBIAME'I( IAHS3IdOL

BIBIA0 dO63330L HISNRN'IG(0 IGH'IRIIBOL JNSHND)SKR0

ddR3d6Jd2JdNL FINRS&IBND0 35563560 TIdS
3560300l . o., Labogody x. 3., LbodO@Bmady o). 3, dstgzgmsdzamo a. G.
G9bondy

b@odosdo  gsbboeogmos  3Omiglgdo, O™MAmgdoz  30d0bstgmdgb  skobJembamo {930l
dM3900  Ageed  bsdgsbosbo  gbol  LolBndsdo, Gemdgmoi 03390908 dsdgol  Ledggsbosbo
06396086, RsBe@gdgmos doMmomswa dshggbgdmadols dgosmgdomo assbast0dgdgdo, G@MMMO(3ss
3061390 3563mbogols 333modymes, 3s6M3mbogol Jmgn0egddo s 8.9. gaby@o dsdzol Ggsen®o
dIermneobsmgols s 99dmmsgsbgdgmo  mebsggbydmgsbo  m3Bodsmo  dOmeobsmgal.  sbgag
sbodbgemos  Lsdgebosbo  Lsdoddgmlosbo  gaba®o  dsdgol Ggeseng®o  dGmeol  bs3mmgsbgdgdo.
2586256039001 Fgegase domomgdamos 3oMzgmo 3s6dmbogols sd3emo@)moals sdsem 360d3bgemmbaty
0,4718Eq4 3gwstrgdom 0,5621Eq, 3563mbozol 36038369mmdsl Ki=0,6987 asbéoorm 360336g00mdsls
0,2202 §obssmdoaa.

COMPARATIVE CALCULATION OF PHASE VOLTAGES REAL CURVE
KEY INDICATORS OF ASYNCHRONOUS MOTOR, POWERED BY THREE-
PHASE VOLTAGE INVERTER
Karipidis S. I., Sanikidze J. K., Skhirtladze Yi. P., Margvelashvili G. S.
Summary

In the article are considered the processes taking place in the real three-phase power supply system
of asynchronous traction motor that is supplied by the three-phase voltage inverter. A comparative
calculation of key indicators, such as the amplitude of the first harmonic, total harmonic distortion, etc.
for real curve of phase voltage and the proposed two-stage optimal curve. It also listed the lack of a real
curve of three-phase three-pulse phase voltage. As results of calculation is outlined on the low value of
first harmonic amplitude 0,4718E4 against 0,5621Eg4, on the large value of harmonic ratio K.=0,6987
against 0.2202.
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XAPAKTEPUCTHUKHA TAT'OBOI'O ACUHXPOHHOI'O
JABUT'ATEJIA, IMTAIOIIEI'OCSA OT HHBEPTOPA
HAIIPAXKEHUA

Kapunuauc C.U., Canuknnze Ix. K., Cxupraanze FO.I1.,
Mapreenamsuiu I'.111., Xaunaze A.T'.
(I'py3uHcKkuii TeXHU4YecKUil yHuBepcureT, yia. M. Kocrasa 77,

0175,Tonaucu, I'py3us)

Pe3ome: B cmamve 6vinonnenvi cpagnumenvbHvie pacyemvl Xapakmepucmuk acUHXpOHHO20
msa206020 0guzamelis, NOIYYAWE20 NUMAHUe om UHeepmopa Hanpsicenus. Pacuemul nposedenvi
0/12 mpex cy4aes UCMo4HUKa NUMaHusl.

a) [nsa yucmo cunycouodanbHo20 HanpA@CeHUs NUMAHUS.

0) [{na nanpsscenus no ¢popme umnynvcog npu LLIIM-e.

8) /lna nanpsadiceHust 08yXCMyneHuamou OnmumMaibHoU Gopmul.

3asucumocmu momenma u AKMuHOU MOWHOCMU OM CKONbMCEHUs U HUcia 060pomos
paccuumansl OJisl 8bIULEYNOMAHYMbIX MPeEX CYUaes opm HaANPAHCEHUs.
KiroueBble cioBa: WHBEpTOp, IapMOHUKA, 3((EKTUBHOE HAINpPSDKEHUE, CKOJIBXKEHHUE, YHCIIO

00OpOTOB U T.1I..

XapaKkTepUCTUKU TATOBOTO 3JIEKTPOINPHUBOJIA C ACHHXPOHHBIMHU TSTOBBIMU JBUTATEISIMHU B
3HAYUTENBHOM CTENEeHU OINPENEIIIOTCS TUIIOM NMPUMEHsEMOro mpeoOpa3oBaTelis 4acTOThl U YuCIia
¢a3, a Takke BEPHO BHIOPAHHBIMM AITOPUTMaMU YIPABJICHUS 3TUM mpeoOpazoBareneM. C yyeTom
TOTO0, YTO MPHU Pa3HBIX peKUMaxX pabOTHI TATOBOTO 3JIEKTPONpUBoaa K hopme pa3HOro HaNpsKEHUS
ACUHXPOHHOTO [BUTATENsl MPEAbSBIAIOTCS pa3jIMYHbIE 4YacTO MPOTUBOPEUYHMBBIE TpPEOOBAHUSA,

HanOoJee NEPCHCKTUBHBIM SABJISACTCA IMPUMCHCHUC TAKOI'O aBTOHOMHOT'O MHBEPTOpPA HAIIPAKCHUA,
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KOTOpPBIM TMO3BOJUT IPUMEHEHWE PA3IMUYHBIX BapHMAHTOB MIMPOTHO-UMIysibcHON (IIIMM)
Monynsiud. [Ipu nUTaHuM OT MHBEPTOpPA HANPSHKEHUS TOKK OOMOTOK CTAaTopa M, CJIEOBaTEIbHO,
JIEKTPOMAarHUTHBI MOMEHT Ha Bally aCUHXPOHHOI'O JIBUraTelIl UMEIOT CIIOKHBIA TapMOHUYECKUI
COCTaB, YTO NMPHUBOAMT K BO3PACTAHUIO IOTEPb U OKa3bIBA€T HEOJIAronpusATHOE BO3/EHCTBHE Ha
MEXaHUYECKYIO YacCTh TATOBOTO 3JIEKTPONPUBOJA, OCOOCHHO MPU MANIbIX CKOPOCTSAX JABIXKEHHA. B
CBA3U C 3TUM aKTyaJIbHOW CTAHOBUTCS 3a7a4a UCCIIEIOBAHUS IIPOLECCOB B ACHHXPOHHOM J[BUTATEIIE

MpY MUTAaHUU €r0 OT UHBEPTOPA HAMPSIKEHUSI C pa3nuyHbIiMu Buaamu [ITM.

t, C

0,42

vy

0,415

H YaCTOTE BPALICHUA U YHUIIOJAPHOU MOAYJIALIMA

YacTUYHO ABYXNONSpHAs MOaynauus
AeyxnonspHas MOAYNS LU

5000 MNWWM
04 0,405 041

Puc. 1. JIuneiinoe Hanpsi:xkenne Ha Boixoae AUH npu pa3au4HbIX BUAAX MOAYJIALMU
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Ha puc. 1 npuBenens! pasnuunsie Bapuantsl npumeHenus LIIUM. Tlo nannabiM [1] Haubonee
OnmaronpusATHON (POPMOI HANIPSKEHUS SIBIISIETCS YHUIOIApHas Moay siius. 1o 3Toif mpuunHe HaMu
ObUIN MPOBEAEHBI CPABHUTEIbHBIC PAcUeThl OJHOCTYIEHYATON KPHUBOM, IOKAa3aHHOM Ha pHC. 2a C
JICBO CTOPOHBI C ONITUMAJILHOM JBYXCTYIIEHYATOM KpUBOii [2].

B sToM ciyuae nokasaHo HEOMCIIOIb30BaHNE UCTOYHHKA HANpsKeHUs Ha 23%.

Hamu takke ObUIM MPOBEIECHBI CPABHUTENBHBIE PAacyueThl JJISl PEealbHOM JBYXCTYIEHYATON
MHOTOUMITYJICHOM (DOpMBI KPHBOW HANpsKEHUS ¢ ONTUMAalbHOW AByXcTymeHuatou [3]. B stom
cllydae IIOKa3aHO HEIOMCIIOIb30BaHUE UCTOYHMKA TUTaHusA Ha 19%.

Ha puc. 2 npuBenens! (popMbl KpHUBBIX HANpPsOKEHHS, TOKA M MOMEHTA, MOJY4YCHHBIE Ha
OCHOBaHHMM Marematrudeckoro mojenupoBanus [1]. Kak 310 BuIHO U3 pHC. 2 ¢ IPaBOH CTOPOHBI,
MOMEHT JBHMraTeisi IyJbCUpyeT. 3/ech CileqyeT 0cobo OTMeTuTh cienywomee. Ilpu paborte
ACMHXPOHHOM MAIlIMHBI OT YACTO CUHYCOMIAJIbHOIO HANIPSKEHMSI B CUITy KOHCTPYKTHBHBIX 1 MHOTHUX
JIPYTUX OCOOEHHOCTEH, HaIM4Ke 3y0I[0B 1 HECUMMETPHUH U T.II., B MAIIMHE BO3HUKAIOT Pa3IM4YHOIO
poia JONOJHUTEIbHBIE MOMEHTHI [4], Takue Kak: a) aCMHXPOHHBIE MOMEHTBI, CO3/aBacMbIC
BbicliMMH rapmoHukamMu M.JI.C., B ToM uucie U 3yOLOBBIMM TapMOHMKaMHU; 0) CHHXPOHHBIE

MOMEHTBI, BO3HUKAIOIIKE IIPU ONPEACICHHON CKOPOCTH U IIPU OIIPEAEIEHHOM COOTHOLLIEHUH MEXKIY
YHCIIaMU [1a30B CTaTopa u potopa Z, U Z,; B) BUOpAlMOHHbIE MOMEHTHI, OOYCIIOBJICHHBIC TAKXkKe
HEOJIaroNpUsATHBIM COOTHOIICHHEM Yncel Na3oB Z; U Z,; ') 3yOL0BbIe TApMOHHKH H T.I1.

Kax 310 5ICHO 13 BBIIIEU3I05KEHHOT0, JAXKE B JIYYILIEM CIIy4ae CHHYCOHIaJIbHOTO HANIPSKEHUS
MUTAaHUS UMEETCS] B HAJIMYMU Takoe OOWJIMe BCIOMOIaTeIbHBIX MOMEHTOB. Bce 3TO B CUiIbHOM
CTEIIEHU OCJIOXKHAETCS IIPU NMUTAHUU JBUTATENls OT HANPSKEHUS B BUIE UMITYJIbCOB, T.€. oT IIIMM.
B sToMm ciyuae i uccnenoBanus y100HO HECUHYCOUIAIbHOE HAIIPSDKEHUE Pa3JIoKUTh Ha

r Xis Xlas Tk KXis KXlas

— A AR YTV oY Y YTV

X
U 0 r2/g Uk rlag /S

Puc. 3. DKBUBaJICeHTHBIE CX€MbI 3aMEIICHUSA, YYUTHIBAIOIIINE
OCHOBHYIO M BBICHINEC TADMOHUKH
OCHOBHYIO COCTaBJIAIOIIYIO W PAJ BBICIINX TapMOHHK. Ecan HAChIIICHHUEC HC YUYUTBIBACTCA, TO

JIBUTATEIb MOYKHO pPAacCMaTpUBaTh KAaK JIMHEWHYIO CHCTEMY, JUII KOTOPOM NPHUMEHUM NPUHIIMII

35



AM3bL3MME0 s 35679650008969d¢rmds Ne3 (34) 2015

cynepro3uiuy. B TakoM cirydae MOKHO pacCMaTpUBATh JIBE SKBUBAJICHTHBIC CXEMbI 3aMeleHus [5],
YYUTBIBAIOIIME OCHOBHYIO U BBICILINE TAPMOHUKH.

Kak »10 BMAHO u3 puc. 3, O, Bce compoTuBieHus yxe Apyrue. [IpaBga axTuBHBIE

CONPOTHBIICHHS I, W I, 3a CUET MOBEPXHOCTHOrO 3P(PeKTa MEHSIOTCS HEe3HAYUTENbHO. UTO Ke
KacaeTcsi MHAYKTUBHBIX coOmpoTuBieHHH X; M X,, TO OHU NPSIMO MPOINOPLUOHATIBHBI YACTOTE

rapmoHuK K , mensrorcs u cranossarcs KX, n KX, .

CkonpXKeHHE poTopa IO OTHOLIEHHWIO K OCHOBHOW COCTaBIISIIOIIEH BpallaroIIerocs

MAarauMTHOTI'O I10JIA paBHO

Sz—’ (1)

rac no — CHMHXPOHHAs CKOPOCTb BpallICHUSA MAIrHUTHOI'O I10JI;

N —4gacToTa BpalleHus poTopa.
I"apMoHHKH (pa3HBIX TOKOB C KPATHOCTHIO «K» CO3Maf0T rapMOHUKH MarHUTOIBIKYIITUX CHJT

(M.A.C.) npsiMoii 1 0OpaTHOM MMOCIIETO0BATEIBHOCTH, BPAIIAIONINECs CO CKOpocThio KN, B pa3HbIe

CTOPOHBI. B stom CJIydac CKOJIbKCHUSA HpHMOﬁ u O6p8.THOI>i IOCJIICAOBATCIbHOCTH COOTBCTCTBCHHO

OymyT
Kn, —n Kn, +n
Sy, =—2—: § =—0_ 2
0= e S0 = g, @
B obuem ciydae aiist ckonbkeHus: K-bIX rapMOHUK MOXHO HamucaTh:
Kn, ¥n
S, =—0 3
<= k. 3)
Ecnu (1) u (2) pemiuTs COBMECTHO, TO MOITYYHM O0JIee YETKOE BBIPAKEHUE TSI CKOJBKEHHS
FapMOHI/IK
KF¥1)+S
5, =L K) 1 @

U3 (4) sicro BuaHo, uto S, pu K =579 u S =0-1, mensiercs B y3xkux mnpejesax.

Hwke, Ha OCHOBaHWM W3BECTHBIX aHAJIMTUYECKUX COOTHOIIEHWH [4] s Bpamaromerocs
MoMeHTa M U mose3HOi MOIIHOCTH P BBIYUCIMM UX 3HAYCHUS B 3aBUCUMOCTH OT CKOJIBXKEHUS S U
000OpOTOB N /1715 TpEX 3HAUECHUMN HANPSHKEHUS MUTAHUS.

1. HomMuHansHOro CMHYCOUJANbHOTO (ha3HOTO HANPSKEHUS.

2. Jlns HanpspkeHus B BUAe uMnyibcoB (LLMM)-a.

3. JInst HanpspKEHHsI ONTUMAIBHOM IBYXCTYNEHYaToi (pOpMBI.
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[Ipu 3TOM OCHOBHBIM KPHUTEPUEM BO BCEX TPEX cIydasx OyaeT paBeHCTBO MX d(H(HEKTHBHBIX
3HA4YCHUI.
B kauecTBe npumepa pacCMOTPUM KOHKPETHBIN aCHHXPOHHBINA TATOBBIN ABUTraTenab Tuna Hb-

609, KOTOPBII UMEET CIICIYIOIINE OCHOBHBIE TEXHUYECKHUE JaHHBIC.

LY [0 1105 (0o 5 3N 4 s LR 880

2. JIMHEHHOE HATIPSIKEHUE, B ....oiiiiiiiiiiiiiccceee e 2100

RO 716350817 (s o) TN SOOI 305

4. UUCIIO 000POTOB, O0/MEH .....ccevveeieieeeiiieeieieeerieeniaeessaeesseeesseeessseessssessnseens 870

5. UHCIIO TIAP TTOTFOCOB, TIIT ...eevveerrreeereesresnreenseeesseenseesseenseessseesssessseesssesseenses 3

6. HOMMHAIIBHAST FACTOTA, ITL .oeeiviiiieeiiieee ettt ee e 44,2

7. AKTUBHOE COIPOTUBIICHUE CTATOPA I}, OM ..oviiiiiiiiiiiiiiiiiieieeicnieeee 0,02986
8. AKTHBHOE NIPUBEICHHOE COMPOTUBIIEHUE POTOPA Iy , OM .ovveeiiiieee, 0,0255

9. I/IHI[YKTI/IBHOG COIIPOTUBJICHHUC CTAaTOpPA B OmMm

Xyo =27 L =27-44,2-0,001348 .....ooovooeoeeeeeseeeeeeseee oo 0,3741

10. MHayKTHBHOE TPUBEIEHHOE CONPOTHBIIECHHE poTopa B OM

Xbs =27+ 48,2-0,00107 .ooooooooeiecccceeeeeeeeeeee e 0,297

Ha puc. 4 npuBenensl GopMbl CpaBHHUBAEMbIX KPUBBIX HampspkeHui. st kpuBoit puc. 4, a

(ILIUM) > dhexTHBHOE 3HAUCHKE HAMPSDKEHUS COTIacHO [2] paBHO:

U31:\/E'Ed\/(bl_aﬁ"'(bz_az)"‘(bs_as)- )
T

[Toxcrapisist YUCICHHBIC 3HAYCHUS &,8,,...,0,,D, ... B (5) momyanm:

U, = \E E,~/01182+0,3954 +0,4012 = 0,7249E, . (6)
T

Db dexTrBHOE 3HAUCHNE HATIPSHKEHUS [T puC. 4, 6 Takxke cornacHo [2] paBHO

3o+
U,,=U : (7)
s

rae U — BbICOTa IIEpBO# CTYICHH.

[Toncrasnss B (7) ontuManbHoe 3HaueHne o =1,7825, nonyuum
U,, =1644U . (8)
[TpupaBHuBasg Mex 1y coboii (6) u (8), 11 nepBoii cTyneHu puc. 4, 6 MOIyIUM
0,7249E, =1,644U ,

OTKYyJ1a
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©0,7249
1,644

= 0,4408E, . (9)

CormnacHo Ja”HHBIX TAroBoro asurareis tiuia Hb-609

U, =2100B; U, =UT/§ = —2\1/20 =1213,87B. (10)
1
/ \ \
A/‘L« A
v /
/ N
/ / / N
< , ¥ ; N
ol ! y / r 8
4
Eq a1=0,213; b1 =0,3314
a7l — a2=0,654; by =0,9594
(0] as=1,1164; b3 =1,5176
az >
b |
as
b3
(0] V4 q
ki
2 a)
4k f(@
3
U 0,4408E,;
v ¥
0,4408E,,
O . y 0:
T
Olonr.
1,7825
0)

Puc. 4. /lmarpammsl popmupoBanus cunyconaaasnoi HHIAM n
ONTHMAJIbHOM ABYXCTYNIEHYATOH (POPMBbI HANIPSIKEHU S

AJIst AaCHHXPOHHOI'0 ABMTaTEJIsd

ITpupaBuuBas mexay coboit (6) u (10), s Beicotsr Ey [IIM mokem HanmcaTsh
0,7249E, =121387,
OTKYy/a
E, =1674,53B. (11)
Jlns Beicotet U kpuBoii puc. 4, 6 cormacHo (9) u (11) Oynem umeth

38



AM3bL3MME0 s 35679650008969d¢rmds Ne3 (34) 2015

U =0,4408-1674,53=738,3B.
Urak, npu cunycounanbHoM ¢asnoMm Hampsokennun U, =121387 B, sennuunsr E; u U
COOTBETCTBEHHO OyyT:
E, =1674,53B; U =738,3B.

HeobOxommuMo 0c000 OTMETUTH, YTO COTIACHO puc. 4, a U 0, BpAIIAIONINH MOMEHT CO3JAr0T
3 PEeKTUBHBIC 3HAYCHHUS UX MIEPBBIX TAPMOHUK HANPsDKeHUH. [10 3TOM NpUYKHE ONPEISTUM HX HIXKE.

AMIIMTY1a IepBOi TApMOHUKH pHC. 4, a, coriacHo [2], paBHa

U, = 8E, [sin0,2747 -sin 0,0567 +sin 0,8068-sin 0,1526 +sin1,3-sin 0,2] =
T
8 8
=—-0,3164-E, =—0,3164-1674,53=1350B. (12)
T T

D¢ dhexTnBHOE 3HAUCHUE STOW NIEPBOI TApMOHUKHU OyIeT:
1350
J2

BeipaxkeHue Ui aMILTHTY/IbI IEPBOI rapMOHKKH puc. 4, 6 coryiacHo [2] paBHO:

U, =-——— =957,35B. (13)

U, =11 sinZ.sin% |= 47384414+ 0,7778) = 1672,4B.
T 2 2 T
Db dexTHBHOE 3HAUCHHE ITOM MEPBOil FApMOHHUKH OY/IET:

1672,4
V2

KO3(1)(1)I/II_II/ICHTBI HCKaXXCHHUA HaHp}I)KeHI/Iﬁ COOTBECTCTBCHHO PABHBI:

U, 957,35

Uazz =

=1186,1B.

K, = =0,7887,
U, 12138
K, = 2oz 18614400
2 u,, 12138

Kak sto BuaHo, Koddduimentsr nckaxenns K, ormmuarorcs 3HauurtensHo. Bo BTOpOM

ciydae K03 OUIMEHT UCKAXEHUS MaKCUMATbHBIM.

Takum O6p8.30M OOJIKHBI CPAaBHUBATLCA MCIKIAY coboit XAPAKTCPUCTHUKU ABUTATCIIA IIPU TPEX

3HAYCHUAX HaHpH)KCHI/Iﬁ
U, =121387B; U.,,=957,6B u U, =11861B.

Cornacto [4] cooTHOMIEHHs 3aBUCUMOCTEH MoMmeHnTa M 1 mosie3Hoi MormHocTd P Ha Bamy

ABUTATCIIA OT CKOJIBKCHUS COOTBCTCTBCHHO PABHBI:
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M:M; (14)
S S,
—+ - +2
S, S

P=Maw,(1-9), (15)

riae Sm — 3HAYCHUE CKOJIBKEHHS, NMPU KOTOPOM MOMEHT M JocTUraeT CBOEro MaKCHMaJIbHOTO
3HAYCHMUSI,

Mm — MakcUMabHOE 3HAYEHUE MOMEHTA, KOTOPOE PaBHO:

3U2

M, = , (16)
2 2
2w0[1/r1 + X, rl]
I'1 — aKTUBHOE COIIPOTHUBIICHUE CTATOPA,
Xk — MHOYKTUBHOE COIPOTUBIICHHUE KOPOTKOI'O 3aMbIKaHUSI
r.1
S,== : (17)

RN PN .
@opmyisl (13), (16) u (17) MOXKHO YIPOCTUTH, €CIIU NMPEeHEOpeUb BEIMYMHOMN I, TOCKOJIBKY

OHa OOBIYHO JUIs MOIIHBIX MAIMH HE MPEBBIIAET 5% OT cymMbl I,” + X/ . B TakoM ciyuae MoxkeM

HaItucartb
oM
M= —n
S S’ (18)
7_'_7
s. S
2
Moo= (19)
204 X
S, =2 (20)
Xk

Crenyer oTMETUTB, uTO (hopMmyna (18) B TeXHUUECKON TUTEpaType UMEHYeTCs Kak GpopmyIia
Kiocca.
3aBucumoctu MoMeHTa M u mourHoCcTH P OT ymciia 060pOTOB N MOXKHO IMOJIYYUTh, €CITH B

(15), (18) BMecTO S OJICTAaBUTH CBOE 3HAUCHUE

(21)

Pemas (21) ¢ (15) u (18), mocie npocThix mpeodpazoBaHuii OyaeM UMETh:

2M _n,-S_(n,—n
M= nznézo+(rr1n(_on)2)’ (22)
0~m 0
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LZanO 'Sm(no _n)
Ne NeSa+(ny—n)? '

(23)

@y

Takum obpazom Ha ocHoBanuu (18), (19) m (22), (23) moryr OBITH paccCUUTaHBl B
3aBUCUMOCTH MOMeHTa M m momHOcTH P oT ckonbxkeHus S m 000poTOB N mpu Tpex (GopMoit
HanpspkeHus. KpuBbie STHX 3aBUCUMOCTEH MTPUBEICHBI Ha puc. 5, Takke A1l HarJIsAHOCTH TOYHOCTH

CPaBHUTCJIbHBIX PpaCyY€TOB, UX PC3YJIbTAThHI IPUBCACHLI B BU/IC Ta6.HI/II_IBI 1.

P, A Myrw [ Puer
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Puc. 5. 3aBucumoctu Momenta M u akTHBHO# MolHOCTH P OT cKo/IbKeHMSsI
H 000pOTOB NpH Tpex GopMax HANPSKeHHI
Kak u3 kpuBbIX 3aBHCHMMOCTEH puc. 5, Tak ¥ u3 Tabmuusl 1 BuaHo, yto mpu LINUM-e

MaKCHMaJbHO€E 3HaueHne MoMmenta M m MCHBIIIC Ha 37,77% 10 CpaBHCHHUIO CJIy4acM €Tro MUTAaHUA OT

CHUHYCOM/IaJIbHOTO HANPSDKEHUS, IPU IBYXCTYIIEHUYAaTON ONTUMAalIbHOM (popMe OHO MEHBIIIE BCEro Ha
4,53%.
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Tabmuna

S 0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,09 0,1 0,2 0,3 0,4 0,5 0,6
n 353,6
/ no | 875,16 866,32 857,48 848,64 839,8 830,96 822,12 804,44 795,6 707,2 618,8 530,4 442,6
06/m
M1 152,52
0 595,33 996,9 1176,4 1209,54 | 1165,87 | 1094,22 | 997,14 866,76 803,5 4439 301,53 227,75 182,76
Krm
M2 94,92
0 370,52 602,45 732,17 752,8 725,24 681,05 620,6 539,45 500,08 276,27 197,67 141,75 113,67
Krm
M3 145,7
0 568,4 951,3 1123,17 1154,8 1112,2 1044,7 952,1 827,5 767,2 423,8 287,9 217,5 174,5
Krm
P1 55,3
0 534,4 885,7 1034,6 1052,7 1003,6 932,6 840,9 715,1 655,6 324 191,4 123,8 82,96
KBT
P2
0 332,6 535,3 643,9 655,3 624,7 580,5 523,9 445,2 408,1 200,4 119,2 77,2 51,6
KBT
P3
0 510,2 845,7 1005,2 1065,2 890,3 890,3 802,8 680,2 625,9 307,5 182,8 118,2 79,2
KBT

1. M1 — MOMEHT 1 MOIIIHOCTH P1 IIpU CUHYCOUJAJIbHOM HAIIPSI’KHUH.

2. M2 — MmomeHT 1 MomHOCTE P2 ipu [IIMM-e.

3. M3 — MOMEHT ¥ MOIIHOCTH P3 pu ABYXCTyIIEHYaTONW ONTUMAIILHOU (hopMe.




AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

BbIBO/IbI

1. B pe3ynbTare BBINOJIHEHHBIX CPAaBHUTENBHBIX PACUYE€TOB YCTAHOBJIEHO, YTO IpPU IUTAHUU
ACMHXPOHHOTO JIBUraTelisd OT UHBEPTOpa HANPSIKEHUSI, MAKCUMaJIbHbIE 3HaYeHHsI MOMEHTOB M 1
aKTUBHOI P mourHocTy Ha Bany ymensbinaioTes npu LLIMM-e Ha 37,77% npu qByxcTyneHyaTon
ontuManbHOW Qopme HampspkeHuss — Ha 4,53% 10 CpaBHEHUIO C TNHTAaHHEM €ro OT
CHUHYCOM/IaJIbHOTO HAIIPSHKEHHUS.

2. KoaduimeHTsl nckakeHUs HAIPSHKEHUSI COOTBETCTBEHHO PaBHBI

K, =07887 u K,,=09771.
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253635600398980, G™MIgmog 03390908 dsdz0l  0bzgOBMG0Eb. gssbasm0dgdgdo  gsbbme30gmadnmos
339001 (geéels bsdo dqdmbzgzolsmzols.
8) 33900L Lmggos Lobglmo@senndo dsdzs.
3) dsd30Lsm30ls as603-033 el ImErs300l Bm@Iol 033 7nmlgdolsmgals.
a) mObsggbaymmgsbo ™m3Bodsemamo gmedols dsdzobsmzols.
d099683)0b s sdBomeo Loddmegmols ©sdmgoegdnmgdgdo bEosmolbs s dOmbms Gozbzobsmgols
253635600 39dmos Bgdmm  smbodbyeo dsdzol gm®dol bsdo dgdmbzggdalsmgols.

CHARACTERISTICS OF TRACTION ASYNCHRONOUS MOTOR,
POWERED BY THE VOLTAGE INVERTER
Karipidis S. 1., Sanikidze J. K., Skhirtladze Yi. P.,
Margvelashvili G. S., Khachidze A. G.
Summary
In the article are carried out comparative calculations of the characteristics of asynchronous
traction motor that is supplied by the inverter voltage. Calculations were carried out for three cases of
power supply.
a) For a pure sinusoidal voltage.
b) In order to form voltage pulses in PWM.
¢) For two-stage voltage optimum shape.
Dependencies between torque and active capacity from sliding and rpm are calculated for the above

mentioned three cases of voltage shape.
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TRANSPORT CORRIDOR DEVELOPMENT OF TRACECA AND THE
ROLE OF GEORGIA
Tkeshelashvili G., Papiashvili M., Nakashidze N.
Summary

TRACECA is the transport corridor running through South Caucasus. It is to ensure

development of transport processes for freight turnover and passenger transportation in Western
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Europe and Central and Northern regions. In the development of the above mentioned corridor
Georgia has one of the leading role. Accordingly, the development of TRACECA on the one hand
will help the growth of the transit of goods through Georgia, and on the other hand it will increase
the international authority of Georgia and create the better conditions for accelerated development of
the transportation system. All about mentioned facts will ensure the stable development of the
economy of Georgia. To achieve this goal the most important is the proportional development of the
land and sea transport and the enhances of competition.

PA3BBUTUE TPAHCIIOPTHOI'O KOPUJIOPA TRACECA U POJIb
I'PY3UM B HEM

TkemenamBuian I'., IlannamBuian M., Hakammaze H.
Pe3rome
TPACEKA TtpancnoptHblid kopunop npoxoaut depe3 FOxubiii KaBka3. OH crpemurcs k
Pa3BUTHIO TPOIECCOB MMl OOecreyeHus] MepPeBO30K TPY30B U MACCAKUPOB B HEHTPAIbHBIX H
3amajgHbIX peruoHax LEHTpajJbHOU U ceBepHOil EBponbl u Asuu. ['py3us umMeeT oAMH U3 BEAYLIUX
posib B pa3BuTuu d3Toro kopugopa. C oxnoit croponsl, paszsutue TPACEKA copeiictByet
MPOJIBIDKEHHUST POCTAa TPAH3UTHBIX TPY30B B ['py3un, ¢ Jpyrol CTOPOHBI - U YBEITUUCHUE
MEXIYHApOAHOTO aBTOPUTETA TPAHCIOPTHOM CHCTEMBI HE TOJIBKO CO37aTh Ooyiee OiarompusiTHbIC
YCIOBUS ISl YCKOPEHHOTO Pa3BUTHS, HO M CTAOMIBHOTO SKOHOMHUYECKOTO POCTa CTpaHbl. A s

JOCTIDKEHHMSI OTOM IIeNH Tpe6yeTcsi IPONIOPLUHOHATIBHOC Pa3BUTHE HA3E€MHOTO WM MOPCKOIO

TPaHCIIOPTA, IIOBBICUTH €€ KOHKypeHTOCHOCOGHOCTB.
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AKTYAJIBHBIE BOITPOCbI COBPEMEHHOM TEOPHUH
YIIPABJIEHUSA TIPOEKTAMMU

I'. Ouckapunse, K. Ynxpanse, JI. Teaus
Pe3rome

[IpoekT yka3bIBaeT AEUCTBHS, KOTOpBIC OMpEneseT Hadajao U KoHer paboTsl. IIpoekt
peann3yercs YeIOBEKOM, TPYIIIIbI JTF0IeH Wil opranu3anuil. OHM UMEIOT CTIeUaIbHBIC LIETH, YTOOBI
BBIMIOJTHUTH OMpENEICHHYI0 Iporpammy. B mensix peanuszanuu HpoekTa, €CTb TPU OCHOBHbBIE
nporeccel: 1. Crparernueckuii; 2. Bpibop crtpareruto; 3. OcymectBienune. Mmeercs mpsmas
KOPPEJSIIHUS MEXJIYy OTBETCTBEHHOCTHIO MEHE/IKEpa MPOEKTa U YCIEUIHOW pealu3alliy MPOeKTa.
JItou, KOTOpBIE 3aMHTEPECOBAHBI B POCKTE, UMEIOT OUYEHb BAXXHYIO POJIb, TAK KAK OHU MOTYT UMETh
MOJIOKUTEIBHBIN MIIM OTPUIATENbHBINA BIUSHUE. J{J1 TOrO YTOOBI IPOEKT UMEIT YCIIeX, OUeHb BaXKHO
TakKke, YTOOBI OMPEENUTh MPOOIEMY TOIKHBIM 00pa30M U aHAJIM3UPOBATH PE3YIbTAThl IPABUIBHO.

I'pynna npoekTa 10KHA OLEHUTH PEalbHYIO CUTYALMIO U CAEJIaTh COOTBETCTBYIOIIUE BBIBOJIBI.

CURRENT ISSUES OF MODERN PROJECT MANAGEMENT
RESEARCH
G. Tsiskaridze, K. Chikhradze, L. Telia
Summary
Project is specified with actions, which has defined beginning and ending. Project is
implemented by person, group of people or by organizations. They have special goals to fulfill the
particular program. In order to implement project, there are three essential processes: 1. Strategic
analyzing 2. Working and selecting strategy 3. Actualizing strategy. There is a direct correlation
between responsibility of project manager and successful implementation of project. People, who are
interested in project, have very significant roles, whereas they can make positive or negative
influence. In order to be project successful, it is very important as well to define the problem properly
and analyze the results correctly. Group of project should evaluate the real case and make balance of

demands for successful project implementation.
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IOPUINYECKOE OBECIIEYEHUE @ YHKIIMOHUPOBAHUA
TPAHCIIOPTHOM JIOTUCTUKH

T. IDyouruase, O. I'entamBuim, I'. HepuBanze
Pe3rome

B(b(l)eKTI/IBHOCTb pa60TBI TpaHCIIOpTa SABJIICTCA OYCHb BaAXHBIM [JIA 3KOHOMHUYECKOI'O
Pa3sBUTHUA Hallen CTpaHbl, TaK KaK OH ABJIACTCA COCTABHBIM TCXHOJOI'MYCCKHM 3BCHOM IIPAKTHYCCKH
BO BCEX O0JIACTSX HAIMOHAJIBHOM JKOHOMHKH, OT PabOThl KOTOPOW 3aBUCUT Ce0ECTOMMOCTH
BBITMIOJIHEHHBIX  Pa0oT. OCHOBOW >(PPEKTHBHOCTH TPAHCIIOPTHOW JEATEILHOCTH COCTABISIET
CUCTEMHBIN nmoaxon, OCHOBAHHBLIM Ha NpuHOUIIax JIOTUCTHKMU. HpI/IMCHeHI/Ie JIOTUCTUYCCKUX
NoAXO40B OKa3ajlo CYHMECTBCHHOC BJIIMAHHUC KAK Ha TPAHCIIOPTHYH IIOJIMTHUKY, a4 TaAKXC Ha
NESTeNIbHOCTh B MpeAnpusaTuil JaHHOW oTpaciad. C y4€roM yKa3aHHOro OOJIbIIOE 3HAYEHHE
npugaércss OpraHM30BaHHOM, d3()(EKTHBHOW © IOPUAWYECKH OINpPABIAHHON JESTEIBHOCTU
TpaHCHOpTHOﬁ oTpaciii, OCHOBY KOTOpOfI COCTAaBJIMICT 3aKOHOAATCIIBHOC oOecrreuenne. B crathe
paccMaTpruBaCTCA BOIIPOCHI ITPABOBOTO oOecrieueHus (pYHKL[I/IOHI/IpOBaHI/Ie TPAHCIIOPTA, KOTOPHBIC
MOCTPOEHBI corjiacHo 3akoHaMm ['py3uu, ['paxkmanckoro koaekca M TpeOOBAaHUAX TEXHHUYECKOTO
periJamMeHTa 1 NoBbIIIAOT 3PPEKTUBHOCTH MIEPEBO30YHOTO MPOLIECCa.

LEGAL REASONING OF TRANSPORTATION LOGISTICS FUNCTIONING
T. Shubitidze, O. Gelashvili, G. Tsertsvadze
Summary

The efficiency of transport operation is very important for our country's economic
development, since it is a consistent technological part of almost all fields of national economy, on
that depends the prime cost of executed works. As the basis of transport activity efficiency is systemic
approach, which is based on the principles of logistics. The application of logistical approaches makes
a substantial impact on the transport policy, as well as activities of the enterprises in this field. With
taking into account of this the great importance has the organized, efficient and legally proper
activities in transport sector, the basis of that makes legislative provision. In the article are considered
the issues of legal provision of transport functioning, which are constructed on Georgian legislation,
Civil Code and are based on requirements technical and are improve efficiency of the transportation

process.
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POJIb ABTOMOBHWJIBHOI'O TPAHCIIOPTA B UCITIOJIb3OBAHNHU
TPAH3UTHOI'O IOTEHIIUAJIA CTPAHbBI

I'. Maiicypansze, T. Maunamsuiau, H. Hakammunse
Pe3rome

B cratpsa PACCMOTPCHO AJISI JOCTHIKCHUS SKOHOMHNYCCKOI'O pOCTa pr:«:pm, MMpEIATCTBYIOINC
9KOHOMHWYCCKOMY Pa3BUTUIO aBTOMOOMIILHOT'O TpaHCIIopTa, I/I,Z[eHTI/I(bI/IKaI_II/IH HauOoiee OCTpPBIX
npobieM W BO3MOXKHBIE IMyTH ux pemieHus. Cornamenue o0 accoumanuu Mexay lpysueit u
EBpocor030M, HEOTHEMJIEMOH 4YacTbO KOTOPOTO  SIBJSIETCSl  CO3JaHMsl  YIUIYOJCHHOW W
BCGO6’L€MJ’IIOH.I€I71 30HBbI CBO6OI[HOI>1 TOProBJiM, CTAaBUT MLCJIBIO TIO3TAITHYID 3SKOHOMHYCCKYIO
HHTCI'paliuro Fp}ISI/II/I Ha BHYTPCHHCM PBIHKC EBpocomaa u CO3I[aéT HOBBIC IICPCIICKTUBLI JIA
MOBBIIICHHUS] KOHKYPEHTOCIIOCOOHOCTH YacTHOTO cekTopa ['py3uu. Xopoio pa3Burtas TpaHCIIOpTHAs
U JIOTUCTUYECKass MH(pAcCTpyKTypa SBISIETCS OJHHMM U3 CaMbIX BaXXHBIX (aKTOpOB pocTa

KOHKypeHTOCHOCO6HOCTI/I 1 pOCTa TPAH3UTHOI'O IOTCHIHMAJIa CTPAHBI.

THE ROLE OF ROAD TRANSPORT IN THE APPLICATION OF
COUNTRY'S TRANSIT POTENTIAL
G. Maisuradze, T. Matsiashvili, N. Nakashidze

Summary

In this paper is considered for achievement of economic growth of Georgia, hindering the
economic development of road transport, identification of the most critical problems and ways of
their possible solution. Georgia-EU Association Agreement that is an integral part of the
establishment of a deep and comprehensive Free Trade Area, is aimed at the gradual economic
integration of Georgia in EU's internal market and creating new opportunities to increase the
competitiveness for the private sector of Georgia. The well-developed transport and logistics
infrastructure is one of the most important factors for competitiveness and improvement of the

country's transit potential.
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COCTABJIEHUE YPABJIEHUU PETPECUU KOOOOUIINEHA
BYKCOBAHMUA B JABUCUMOCTU OT YBEJIBHOI'O TAI'OBOI'O
YCHJINA TPAKTOPA
P. lixBapanse, I'. ApuBan3e
Pe3rome

B cratbe . CocraBiieHue YpaBJICHUU pEerpecrun KOB(l)(bHHI/ICHa 6YKCOB8.HI/I$I B 1aBUCHUMOCTH OT
YACIBHOT'O TATOBOI'O YCUIIHA TpaKTopa” Aac€TCda ¢ TPUMCHCHHUEM BEPOATHOCTHO — CTATUCTUUCCKUMU
METOAaMH, B HaCTHOCTH METOJAO0M ,, HAMMCHHHNUX KBa[[aTOB” COCTaBJIEHUE MaTeMaTHIECKON MOACIN
KOB(I)(I)I/II_II/ICHTB. 6YKCOB8.HI/I$I B JaBUCUMOCTH OT TATOBOI'O0 YCHUJIUA TPAKTOPA. B B€ACHUECM INOHATHUA
5, YACJIIBHOI'O TATOBOT'O YCHUIIHA TnaKTopa” Aa€TCA BO3MOKHOCTBL B 3aBUCMMOCTH OT THIIA TpaKTOpa
(KONeCHBIN, TYCEHUYHBIN) BBIPAAUTh 3aBUCUMOCTh & = f(P.). aHATUTUYECKH AN KOHKPETHOU

MapKH TPaKTOpa ¢ y4€TOM [TOYBEHHOTO (OHA.

COMPILATION OF TRACTOR SKIDDING COEFFICIENT REGRESSION
EQUATION BY SPECIFIC TRACTION FORCE
R. Tskhvaradze, G. Archvadze
Summary

In the article “compilation of Tractor skidding coefficient regression equation by specific
traction force” is stated due application of probabilistic-statistical methods, in particular, least squares
method deriving of mathematical model of the tractor skidding coefficient in dependence from
specific traction force. By the introduction of traction specific force is possible by taking into account
of the tractor type (wheel, caterpillar) in the analytical form to express the specific brands of tractors

for specific soil background skidding coefficient in analytical form § = f(Pyqx)-
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HPOPECCUOHAJIBHOE CAMOOIIPEJAEJIEHHUE

K. Kuumapumsuian, U. @panrumsuim
Pesrome
[Tponiecc mpodeCCHOHATHFHOTO CaMOOIIPEICTICHISI OXBATHIBACT JIUTEIBHBINA TIEPUOJT KUZHU
YCJIIOBCKA — OT IIOABJICHHUA 3a4YaTKOB HpO(i)GCCI/IOHaJ'IBHBIX HHTCPCCOB U CKJIOHHOCTEH B JCTCKOM
BO3pacTe 10 OKOHYATEIHLHOTO YTBEPkKACHUS B M30paHHOM chepe mpodeccuoHanbHON ASSITENbHOCTH
B ToAbl 3pPCJIOCTH. Ha MNPOTSHKCHUMU OJOTOro Imepuoaa MNpOUCXOAHUT HE TOJBbKO COOCTBEHHO

HpO(l)eCCI/IOHaHI)HOG, HO 1 COMAJIBHOC, @ BMECTC C TCM M ) KU3HCHHOC CaMOOIIPCACIICHUC INYHOCTHU.

PROFESSIONAL SELF-DETERMINATION
K. Kitsmarishvili, 1. Frangishvili
Summary
Process of professional self-determination is a long-term period of life — started from the
professional interests and inclination revealed in childhood, ending by final establishment in the
chosen sphere of professional activity in full age. During this whole period a person has as
professional as social and life self-determination. In notion of “self-determination” which has had
wide development in sociological literature is underlined that important moment of understanding of
a person’s development problem which is connected to his/her independent choice of professional

and life way.
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OIIEHKA [UKJUYECKHUX PEXKUMOB JIBUKEHUSI ABTOMOBWJIEN
KO®PUIHUEHTOM D2OPEKTUBHOCTH

. llpuaonamsBuiau, H. {nacamuaze

Pe3rome

B cratbe paccMOTpeH Takoil paclpOCTPaHEHHBIN PEXUM JBUKEHHS aBTOMOOWIISA, KaKuM
SBIIAETCS 3aMKHYTOE LUKIWYeckoe IBIKeHHe. llokazaHo BiMsIHHE €ro KOMIOHEHTOB (pasroH,
YCTOSIBILIEECS] JIBJKEHUE, CBOOOJHOE Kau€HUe, TOPMOXKEHHME) Ha TaKHME OHKCIUTyaTallHOHHBIE
[IOKa3aTea AaBTOMOOWJIS, KaK CPEAHSSl CKOPOCTb JIBUJKEHUS W TOIUIMBHAs SKOHOMMYHOCTb.
OcyllecTBIEHO CPaBHEHUE 3aMKHYTBIX LHUKJIMYECKUX PEKUMOB, UMEIOIINUX pa3Hble napameTpbl. C
L[eJTbI0 YCOBEPIICHCTBOBAHUS IAHHOTO MPOoILiecca MPEeAoKeH 0000ICHHBIN TEXHUUYECKUNA TapaMeTp,
KodpunreHT 3pPEeKTUBHOCTH, KOTOPHI OJHOBPEMEHHO MPEIyCMaTPUBAET H3MEHEHUSI CKOPOCTH

ABWKCHUSA U pacxoJa TOIJIMBA.

ASSESSMENT OF MOTOR VEHICLE MOVEMENT CYCLIC MODE BY
COEFFICIENT OF EFFECTIVENESS
D. Pridonashvili, N. Diasamidze

Summary

In the article is considered such wide spread modes of motor vehicles movement, as closed
cyclic mode, is shown the impact of it components (acceleration, steady motion, free rolling, braking)
on such operational parameters of vehicle, as average speed of movement and fuel efficiency. The
comparison of having various parameters closed cyclic modes is carried out. In order to perfection of
these process is offered the generalized technical parameter, the coefficient of effectiveness that

simultaneously will taking into account the speed of movement and variability of fuel consumption
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AKTYAJIBHBIE BOITPOChI TPAHCIIOPTHOM INOJIMTUKH

T. IDyouruase, O. I'enamBuam, I'. TadaTtanse, I'. HlepuBaase
Pesrome

PaccmoTpens! cymiecTBytomye B cepe TpaHCIIOpTa PErHOHAIBHBIE TPOOIEMBI, IPAaBUIIBHOE
pelIeHre KOTOPBIX SIBJISICTCS MPEANOCHUIKON ISl Pa3BUTUS M YCHEIIHOTO (DYHKIIMOHUPOBAHHS
NESTeIbHOCTH TPAHCIOPTHBIX KOMIAaHWM. M3BeCTHO, uYTO 3HAuYMTENbHAs 4YacTh OIOIKETHBIX
MOCTYIUIEHUH CTPaHbl IPUXOJUTCS Ha TPAHCIOPTHYIO JESATEIbHOCTD, 3P PEeKTUBHAS paboTa KOTOPOH
YBEIIMYMBACT CyMMy noctymieHuid. [IpuBenens! 3ppeKTUBHBIX CIOCOOBI Pa3BUTHS TPAHCIOPTHOM
MOJINTUKA W Pa3pabOTaHbl PEKOMEHAALMU, C TIOMOIIbIO KOTOPBIX MOXHO OYIET IOBBICUTH
3¢ GEKTUBHOCTh TPAHCIOPTHBIX ONEpaluii, KOTOPbIii OCHOBBIBAIOTCS Ha MPUHIMIIAX JIOTUCTHKH.
[IpuMeHEeHNE JIOTUCTUYECKUX IOAXO00B OKAa3aJI0 CYIIECTBEHHOE BIIMSHUE KaK Ha TPAHCIIOPTHYIO
IIOJINTHKY, a TaKXKe Ha ACATENBHOCTh NPEIIPUATHN JAaHHOW oTpaciu. B crathe paccMOTpeHbI
aKTyaJlbHbl€ BOIIPOCHI TPAHCIIOPTHOM IMOJIUTUKH, YTO YKa3bIBA€T HA HEOOXOJUMOCTb BHEIPEHUS
JIOTUCTUYECKUX CHCTEM YyIpaBieHuss U oOecneuuBaeT 3((eKTHUBHOCTh (DYHKIMOHUPOBAHMS

TPaHCIIOPTHBIX KOMIIaHUH.

ACTUAL ISSUES OF TRANSPORT POLICY
T. Shubitidze, O. Gelashvili, G. Tabatadze, G. Tsertsvadze
Summary
The existing in transport sector regional problems, proper solution of that is a prerequisite to
the development and successful operation of the transport companies are considered. It is known that
a significant share of the country’s budgetary income is made by transport activities, effective
operation of that increases the amount of incomes. Are stated the effective ways of development of
transport policy and are developed guidelines due that it will be possible to raise the efficiency of
transport operations, which is based on the principles of logistics. The application of logistics
approaches makes a substantial impact on the transport policy, as well as the business activities of
this sector enterprise activity. In the article are considered actual issues of transport policy that
indicates on necessity of implementation of management logistics systems and ensure the

effectiveness of the transport companies operation.
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YK 621. 891. 621, 621. 822
K BOITPOCY NMOBBIIIEHUSA PECCYPCA TAXKEJIOHAI'PYKEHHBIX
BE3CEITAPATOPHBIX HNOAIMWITHUKOB KAYEHUSA

T.A.Uxaunze, I'.K. I:xxanapunze, JI.J. I'oronansze, /1. L. I'onrnanse
(I'py3unckuii TexHnyeckuii ynupepcuret, yJi. M. Kocraa Ne77, 0175,

Tounucu, I'py3us)

Peswome: Paccmampusaiomesi 603MOAICHOCMU NOGBIUUEHUS  peccypca De3cenapamopHbiX pOIUKOGbIX
NOOWUNHUKOE , UcCCiedyemcs — YCI08Us IKCHA0Amayuy NOPMAaibHblX OAUEHHbIX KPAHOS.
Komniomepnoii npoepammoii cmooenupoganvl 03MONHCHbLE PACNONONCEHUS POTUKOS , 8bI3bIBAIOUIUX
9KCMPEMANbHbLE IKCNI0AMAYUOHHbBLE YCA0BUSL, 6]IEKYUUX B03HUKHOBEHUE 603DACMAIOW€20 MOMEHMA
Mpenus U 3aKIUHUeaHue noowunHuka . Paccmampusiomes 60npocvl IUAHUSL MENCPOTUKOBO20
3a30pa, Ha npumepe ULONbYAMBIX NOOWUNHUKOS U CMENeHb USHOCA KOHMAKMUPYIOUUX
noeepxuocmeti 8 KpynHo-2abapumuulx 0Oe3cenapamophvix poauxonoowunuuxax Ilpednazaromcsa
MexHoI02UYeCKUe NPedsioNceHUs Ol NOGLIUUEHUS UX PAOOMOCNOCOOHOCMU U HAOEHCHOCU.

KiroueBblie ciioBa: 6e3cenapaTopHble pOJUKONIIIMITHUKY, TPEHNE, I3HOC, MEKPOJIUKOBBIN 3a30p.

BBEJIEHUE

I[J'IH 6C3CCHapaT0pHBIX POJIMKONMOAIMIUIIHUKOB. YCTAHOBJICHHBIX Ha IMOPTAJbHBIX KpaHaXx

CpeaHel Ipy30M0IbeMHOCTBIO ,cO cTpenoil Beuiera L=30M., KpecTooOpa3HO YCTaHOBJIEHBI POJIUKU
d= 50mm. mox yriom ¥ =45°k ropu3oHTy, 06ecIeunBAOMKX BOCHPHATHE PAJUAILHON M OCEBOIl

Harpysok. PaCCManI/IBaBIOTCSI BOITPOCHI MMOBBIIICHUSA UX 3KCHJ’IO&T3HHOHHOI>1 HaJC)KHOCTH.
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OCHOBHASA YACTb

[TapameTpsl OAHOPSIHBIX POJIMKOBBIX OMOPHO- MOBOPOTHBIX KPYTOB C 3yObSIMU BHYTPEHHETO
3alleIUIEHUS perjiaMEeHTHPOBAaHbl OTpocieBbiM crangapTrom (OCT 22-1401-79) [4,5].
Lenbro HacTosIIEeH pabOTHI SIBJISIETCS ONPEIeIICHUE TPUYHH BOSHUKHOBEHUS MMOBBIIICHHOTO U3HOCA
OETOBBIX JOPOKEK OT KAYCHHUS JKECTKHX POJIUKOB IO OErOBOM JOPOKKE BIUIOTH /10 BOZHUKHOBEHUS
3aelaHus W 3aKIMHUBAHUS MEXaHW3Ma MOBOPOTa KpaHa./lyis mporecca «XOJIOIHOTO « 3aeaHust
BaXHOE 3HAUCHHE HMMEET CTENEeHb JUCKPETHOCTH KOHTAKTa, M3HOCTOWKOCTH IIEPOXOBATOCTEH
KOHTAKTUPYIONIMX IMOBEPXHOCTEH HMX IUIACTUYHOCTH, CKJIOHHOCTh K OOpa30BaHHUIO aAre€3MOHHBIX
cBsi3eil. M3 BHENTHUX MapaMeTpoB OOJBIIOE 3HAYCHUE UMEET BHEIIHS Harpy3Ka , CHOCOOCTBYIOIIAS

BO3HHKHOBCHUIO 3aeanus [1].

Puc. 1 Ciieapl MHHTEHCHBHOTO M3HOCA POJIMKOB 0e3cenapaTopHOro nNoJMMIHNKA

[Tpu HEBBICOKMX KOHTAKTHBIX TEMIIEpaTypax u Jle(opMallOHHOM YIPOYHEHUHU MaTepHaa,
00pa3oBaBIIEro B pe3yabTaTe MIACTUYECKOTro J1e(hOPMUPOBAHUS Y3JIbI CXBATHIBAHUS MOTYT UMETh
Oosiee BBICOKYIO NMPOYHOCTb, YE€M OCHOBHOM MeTall, HaxoJsluiics Ha TiayouHe. Paspymienue
KOHTaKTUPYIOLIMX MOBEPXHOCTEH MPOUCXOAUT B MEHEE MPOYHOM odare marepuaia, oopazyercs

3aUp, BO3HMUKAeT MOBBIIEHHBIH u3HOC(puc.l). [l mnopTanpHBIX OallleHHBIX KpaHOB, TJE

92



AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

MOBOPOTHBIE MEXaHU3Mbl OCHAILEHbl 0e3CenopaTOPHBIMU POJIMKOBBIM  HOJIIUITHUKAMH,
paboTaronX B MHTEHCHBHOM HKCIUIOATAlMOHHOM PEXUME,HAINYHE YKa3aHHOTO SIBICHUS BIICYET
OBICTPBIN BBIXOJ M3 CTPOS OIOPHI KAaueHUs, a B LEJIOM JKCIIOATAIIMOHHBIE MPOCTOH, BIEKYIIHUX
3HAYUTENIbHbIE SKOHOMUUECKUE U3/IEPIKKH.

JUis aHanM3a 3TOro SIBJIEHUS PACCMOTPUM Cllydyail KadeHHUs )KECTKOro LIMIMHIPA (POJIHKa) 110
IJIOCKOMY OCHOBAHUIO C NPUHATBIMA MEXAHUYECKUMU XapakTepucTukamu marepuanon| 1,2 |. s
MaJlbIX CKOPOCTEN KauyeHMsl YCHJIME COIIPOTUBIIEHUS KaueHUIo onpenenerca| 1 | :

F:ﬂvoﬁ
x R

: 1)
rae u—06e3pasmepHbiii kodddumment Ilyacona; N — gelictByromias Harpyska; R- pamgmyc
KPUBU3HBI; U, - CKOPOCTb KAUEHMSI; K -TIapaMeTp, XapaKTepU3YIOLUIHi pa3inune yIpyrux cBOicTB
KOHTaKTUPYIOIIUX MaTEPHAIIOB.

Tak kak mpu paboTe Oe3cenapaTopHBIX POJMKOMOIIIUITHUKOB, Ha MPUMEpPE MOPTAIBHBIX

KpaHOB, BO3HUKAeT YCJOBHE 3aelaHMs, OTHOCSIIEeCS K aBapUMHBIM BHAAM pPa3pyIICHUS
MOBEPXHOCTEN TPEHHSI, KOTOPOE MOXKET MPUBECTH K IMOJHON HEMPUTOIHOCTH MEXaHHU3Ma, CTPEMSITCS
OTrpaHUYUTh CKOPOCTh JBUKEHUS U HArpy3Ky Ha onopbl Tpenus [1.2.4 ].

N3 32 HEBBICOKOW CKOPOCTH BpalleHUs] TEeMIIepaTypa HE OKa3bIBAET CYIICCTBEHHOTO BIIMSHUS
Ha CBOMCTBa MaTePHAJIOB, MOJIb3yeMcs JaeopMaiuoHHON Mozebio 3acaanus [ 1 .CyiiecTBeHHBIM
B Pa3BUTUHU NpOLECCa 3aedaHusl SBISIETCS Kak SIBJICHUE JBYXCTAJIUWHOIO Ipoliecca, B PE3ysbTaTe
KOTOPOT'0 KacaTebHbIE HAPSDKEHUS 7 JIOCTUTAIOT KPUTHIECKOTO 3HAUECHUS T .

T=Ar, )

rae T- cuma TPCHHUA ; Tcp - COIMPOTUBJICHUC CABUTY 0oJlee MATKOrO MeTallia CI)pHKLIPIOHHOfI Mapsl;

A, —MCTHHHAs TUIOIIAab, HA KOTOPOI MpoucxomuT caBur. CUily TpeHHS B YCJIOBHSX IIpolecca

ITAaCTUYECKOTO CABUI'a B OTHOCHUTCIBHO TOHKUX I'PAHUYHBIX CJIOAX TPYIIHUXCS TCJI KOJIUYCCTBCHHO

MO>HO BBIPa3UTh[2 |

T, =7, tKOo (3)
rae 7, — CONPOTHUBIICHUE C/IBUTY IPU HOPMAITEHOM HAINPSDKEHUH O , PAaBHBIM HYIIIO;
K —KO(Q(UIIMEHT NPONOPIUOHATBHOCTH , PaBHBIH OTHOIICHUIO CONPOTHBICHUS

MeTasuia
CIBUTY K IPOYHOCTH Ha OTphIB[ 1 ].
Jnst onpesenenus yCIOBHM BO3HUKHOBEHHS 3aeaHus, 7€ KOHTaKTUPYIOIas napa padboTtaer

B PCXKHUMCE, HC BBI3BIBAIOIICM KaTOCTpO(I)I/I‘IeCKOFO paspymicHusd HOBerHOCTeﬁ IJICHKH , TO B 3TOM
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ciydae, oOHapyXMBaeMble 3aKOHOMEPHOCTH IO CHJIaM TPEHHUS KaueCTBEHHO COOOTBETCTBYIOT

3aKOHOMCPHOCTIAM KOHTaKTHO-FI/IIIpOIII/IHaMI/I‘-IeCKOf/'I TCOpHUU CMA3KH, a 06H_Ia$I Cujia TpCHUA , B 9TOM

city4ae paBHa[2]
F=[r.,ds, (4)

1€ Tew — KaccaTellbHOE HAIPSHKEHHUS cpe3a(ClIBUra) B CJI0€ CMa304HOI0 MaTepuana; S- miomaib
MIOBEPXHOCTH Cpe3a.

BcenencrBue paspylieHus cMa3bIBaIOIIETO CJIOS B OJHOM MM HECKOJbKMX TOYKAaX CHJIA
TPEHHSI BATOT MOMCHT YBEIHYMBACTCS U MOXKET OBITh MPUOIMKCHHO MPEJCTABJICHA B BHJE IBYX

ClIaraeMplX:
n |
F= Zz—ichSi + Zrk.c.ASk , )
i1 pa)

IZe 7, , — KacaTelbHOE HAPSKECHUE HA «CYXOi» IIOBEPXHOCTH.

3aemaHue B YJIOBUSX KAau€HUsI CO CKOJBXKEHHEM TEJl B MACISTHOW Cpelie COMPOBOXKIACTCS
HEYCTAaHOBUBIIMMCSI TPOIECCOM , BBI3BIBAIOIIMM KYCOYHO- TEpUOAMYECKHE KojeOaHUs B
MeXaHH4YecKoil cucreme. XOTs U BeAyTCs pabOThI IO CO3AaHUIO TBEPABIX CMA304YHBIX MAaTEPHUAJIOB C
MPOTUBO33UPHBIMA CBOMCTBAMH B TSKEJIOHATPY)KEHHBIX COCAMHEHUSX MPU HUBKUX CKOPOCTSIX
CKOJIBKEHUS, T/€ TOJIIMHA TOKPBITHUA JocTuraer g0 20MkM M 0ojiee HUCHOJIb30BaHUE B
KOHCTPYKIHUAX Oe3cernapaTopHbIX MOAMUITHUKAX KAUeHHUS, T/Ie BBICOKHE TPeOOBaHUS K CTaOMIBHON
AKCIUTyaTallMOHHOW HAJIEXKHOCTH HE HcciieqoBaHo [1].

B TsokenoHarpy:KeHHBIX — y3JaX TPEHHS MPU PEHIEHWH 3a7ad HaxXOXKJECHUS TMpeaesibHBIX
Harpy30K ,KOTJla KOHTaKTHPIOIIME MaTepasbl TMOABEPKEHBl YIPYTOIJIACTUYECKON aedopMainu
UCIONB3YIOT Teoputo ynpyroctu ['.I'epua, rae mpeaen ynpyrocTd JOCTUTAeTC B TOYKE C
HauOOJBIIUM KacaTeNbHBIM HAMPSHKEHUEM, pPACIOJIOKEHHOW Ha HEKOTOpOHW TIyOMHE Mo
MJIOMIAAKOW KOHTakTa. J[Jig ciydas mepBOHA4YaIbHOTO TOUYEYHOTO KOHTakTa (cepa —IITOCKOCTH)
riryounna z=0,48a

(a- paanycC IIomaakKu KOHTaKTa). COOTBCTCTBYIOH_IGG A3TOM TOYKE MaKCHMAaJIbHOE KacaTeIbHOE

Hallp)KCHHE,3aBusliee  OT  Harpy3sku  paBHo T = 0,31p,,amo kpureputo  Tpecka p,, =
1,07 o, I'myOrHa pactosoxKeHusl TOYKH C HauOOJBIINM KacaTeJIbHbIM HampspkeHueMm z= 0,786b
( b-momymmpuna nonocku koHtakTa). COOTBETCTBYIOIIEE MAKCUMATIbHOE KacaTeIbHOE HAIIPSHKEHUE
T max =0,304p , amo kpurepuio Tekyuectn Tpecka p , =110,

CBsi3p MEXIy Harpy3kol M JuaMeTpoM OTIeyaTKa MpH IUIACTUYECKOM BJABIBAHUU c(epsl

omuckIBaeTCs 3akoHoM Metiepa[ 1 |:
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N= Ad" (6)
rae A U N — KOHCTaHTBl /IS JaHHOTO MaTepuaya Mpu 3aJaHHOM auamerpe chepsl (N- UHACKC
Meiiepa, N=2...2,5) 1 uem OosibIiIe N , TEM BBIIIE CKOPOCTh YBEIIMUYCHHUS MPEJIeia TeKYIeCTH C POCTOM
nepopmaruu. PazMepsl MIacTHUECKOro OTrHedaTka , 0Opa30BaHHOTO MpPHU BHEAPEHUU CTAIBHOTO
mapuka B Oojiee MSTKHM MaTepuall, MCIONb3yeTcs IJid ONpeiesieHus 3HAYeHUs] TBEPAOCTH IO
Bbpunemno HB:
N N

D? 1—,/1—@)2 7DH
D

rae  du D — guametpsl oTrieyatka U cepbl COOTBETCTBEHHO; H- rinyouHa orneuarka; HB-

HB = (7)

(bu3nyecKuil CMBICT KOTOPOTO €CTh CPEIHEE AaBJICHUE , IEHCTBYIOIIETO HA IPOSKIIUIO OTIeYaTKa, a
TBEpIOCTh 10 Maiiepy ompenernsercs 1o Gpopmyie:

4N
HM= —— 8
yor (8)

B pesynprate ynpyroro BOCCTaHOBJIEHHs OTIe4YaTKa 3aMETHO YMEHbLIaeTcs  IIyOuHa
orneyarka H ¥ mo4tu He u3MeHsiercs ero auamerp d, modtomy Oojiee MpaBHIbHOEC 3HAUCHUE
TBEpAOCTH 10 bprHemio nonydaercs Npu NOJICTAHBKE B ypaBHEHHE JMaMeTpa OTIEeYaTKa , a He
€ro riIyOuHbI.

CpenHee naBieHue, ISHCTBYIOIIEE HAa OTIICYATOK, 3aBUCHT OT OTHOCUTENILHOTO BHeApeHus d/D
(D-muamerp chepsl), ompenessiomero aehpMandio B OTIIEYaTKe, MO3BOJISIONICE IMOJYYHUTh
3aBUCHMOCTh MEXy HAlPsLDKEHUAMHU U AeQopMalusIMi [IpH U3MepeHuu TBepaoctu [1 |:

a. N
anz ! d 2

rac N- yIipyrasa KOHTAKTHas Harpys3ka, A u N — KOHCTaHTHI AJId JTAHHOT'O MaTepuraia npu 3alaHHOM

N=A - A" ©

auametpe cdepsl (N- nnaeke Meitepa); d u D — quamerp oTrevaTka U cepbl COOTBETCTBEHHO.

B cootBercTBHU ¢ XapakTepoM JeopMaliiyi MaTepUalbl € pa3HbIMHM 3HAUEHUSMHU IapameTpa
E/o .. obecnieunBaroT pa3iudHbIC paNlpeeIeHNs] KOHTAKTHBIX HAPSHKEHUH pH 1e()OPMHUPOBAHHIH,

SIBIISIFOILIMECS BaXKHOM TpPI60J'I01"PI‘-ICCKOI>i XapaKTCpHCTHKOﬁ, BJIMSIONICH Ha TPEHUC, U3HOC U CMA3KY

KOHTaKTHPYIOIINX MoBepxHOcTell CpenHee JaBieHHE B KOHTAKTE SIBISCTCS (YHKIMEH mapamerpa,
XapaKTePU3YIOIIETO ypyromiactuiyeckue cBoiictBa wmarepuana(E/o . )u yrma S (puc.2),

3aBUCSILEr0 OT FEOMETPUH UJEHTOPA WU TIIyOUHBI BHEPEHUS C(EephL.
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-

Puc. 2 Cxema nedopmanynu npu ynpyro-mjiacTu4ecCkoOM BHeJIPEHHHU KJIMHA -a),
HWIHHAPA WK cPepbi-0)

VYka3aHHblE NapamMeTpbl IO3BOJSIIOT  MCIOJIb30BAaHUE TEOPUM YIPYTOCTH Ui PELICHUS
KOHTAKTHOM 3a/1auul TpEeHUs U W3HaIMBaHus MycxenumBuin [ 3 |, Juis 3TOro UCHOJB3YeEM 3ajady
TEOpUU YIPYTOCTH ,pAaCCMATPUBAIOIIETO JBIKEHHUE KpPYyra Mo KPUBOJIMHEHHOW MOBEPXHOCTH —
pelibca Ipyu OAHOPOJIHBIX U PATMYHBIX MaTepHaax .

Jlia Hamiero ciyvasi, 3yO4aTblii BEHEI,I0 KOTOPOW ABMXKYTCSI POJIMKH, WIOTOBJIEHBI W3
Pa3IMYHBIX MaTepHalioB: OeroBas mopoxka u3 ctanu 40X, a ponuku u3 cramu IX15.Pemas sty
3amaqy MycXenumBUIM MOATBEPINI, YTO MCIOJIB30BaHUE PA3IMYHBIX MATEPUAIOB B IpOIIecce
TpeHHs KA4YeHHUsS CHIKAeT JIOJITOBEYHOCTh TMOAIIMIHUKA KaueHus.PaccmarpuBas 3amady

B3aUMOJICHCTBHUS Kpyra U peyibca U3 PaIMYHbIX MaTepHAIOB B BhIpaXCHUHU [3 ]:

b .
_ J‘[P(t) +|T(t)]dt + AI[P(tO) + iT(to)] = Bto +Ci %_% < (10)
-a t_tO dtO dtO

ﬂ[xl_l_ X _1j —_
— A— Hy Hs . B=-_%& TR, £ C = Az ’

(sorse)’ ©RR T (n x)

M H H Hr
A>0

U TIPEAINONOKEHHH, 9TO BIOJb JuHUM KoHTakta 7(t,) = —1P(to). DTo ycnoBue cooTBEeTCTBYET

IpeauiecTByronemMy OykcoBaHUIo Kosieca. Otaenss B ypaBHeHUH (10) nelCTBUTENBHYIO YacTh U
nosoras 7(t,) = =P (to), monyunm ypaBHeHune
b
P(t)dt
-J’%+AVP(tO) =B(t,) (12)

-a 0

4EeM MNOATBECPKAACTCA HEKOTOPOEC BO3pACTAHHUEC UHTCTPAJIBHOTO BBIPAXKCHU .
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Puc 3. CmoaeiMmpoBaHHBINH POJHKONOAMIMIHUK B mporpamme (3D)

I[JI?[ 6C3CGHapaT0pHI)IX HNOJUIMITHUKOB, C ICJIBIO o0ecIieueHUsI MUHHUMAJIBEHOTO TPCHUSA JOKHBI

OBITH PErJIAMCHTUPOBAHbBI KaK TOPIIOBBIA Tak O0OKOBOM 330Dkl (puc. 4 ) .

|-

A
a)

Puc. 4 KoHCTPpYKTHBHBIE COOTHOIIEHHUS B UT0JILYATHIX MOAIMIHNKAX [4]

B uronp4arhix MOMIMMITHUKAX AJIA AOCTH)KCHHUS MUHUMAIBHOTO TPEHUS PErliaMeHTHPYETCs
TOPLIOBBIN U OOKOBOM 3a30pHI (prc.4), BIUAIOMINUX HA CTENIEHb TPEHHUS: B HEHATPYKEHHOM COCTOSIHUU
MIPOUCXOUT MPOCKAIB30BAHUE W TIPH UX B3aHMMHOM CONPHKOCHOBEHUHM BO3HHKACT MOBBIMICHHBIN
koadunuent tpenus (f =0,01 ... 0,02); amuna urasl 6epercs |= (5+10)8, rae §- quaMeTp MUIIbI,
TOPIOBBII 3a30p BeIOMpaercs S= (0,1 +0,15)d, rae d-auamerp BHYTpeHHEH OETrOBOW JTOPOKKH;
BbICOTY 3a3opa mpunHumaroT h= (0,7+0,8) §. BokoBoii 3a30p MeXIy CMEKHBIMH KOHCYHBIMU
UTOJIKaMU cocTaBiiseTcs [4]

t=qd, (12)
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rzae § - IMaMeTp UToNIoK; -Kod(pPHUIHEHT, yYUTHIBAIOIIUN BiIusHue TpeHus:pu < 0,4
BO3HHUKAET JI0NyCKaeMoe TpeHue; npu > 0,8 BOZHUKAET MOBBIILIEHHOE TPEHHUE, BOZMOXKHBI IEPEKOC
WTrOJIOK W 3aKJIMHUBaHUE[4].

MOMEHT TpeHusi BEIUK y TSDKEJIOHATPYKEHHBIX IOALIMIHUKOB C HEOOJBLIOW 4acTOTON
BpAILlICHUS U TMPEXKAE BCETO OH 3aBHCUT OT JAedOpMaluil UM MPOCKAIb3bIBAHUS B 30HE KOHTAKTa
MOBEPXHOCTEH KaueHus1[6]:

M, = fIIPd_, (13)
rae-f1 koadduupeHT, 3aBUCAIINI OT THIIA TOALIMITHAKA U BEJINYUHBI HATPY3KH; [1- KOG PUIHEHT
HaIpaBJICHUs] HArPY3KH, Po - SKBUBaJICHTHAs Harpy3ka, H; dm — cpennuii quamerp NoIIUITHUKA.

Hcnonb30BaHnue yKa3aHHOM METOAOJIOTMM JUIsl KPYMHOraOapUTHBIX TSKEIOHArpyyKEHHBIX
POJIMKONOUIMITHUKOB, YCTAHAaBIMBAEMBIX Ha IOPTAJbHBIX KpaHaX, IJ€ KOHCTPYKLMS OIOpPHI
BBINIOJIHEHA CBApHOM JIOCTM)KEHUE BBICOKOIO KBAJIUTETa TOYHOCTH 3aTPYAHEHO, BO3HUKAET
IIPEEIbHOE OCEBOE  CMEUICHHE,CIIOCOOCTBYIOIIET0 BO3HMKHOBEHHIO B  ONOpax KadeHUs
ITOBBIIIEHHOTO TPEHHSI B CBS3M C YEM IIPSIMOE €TI0 HCIIOJIb30BAHME HE JACT JKEJIAEMBIX PE3YJIbTaTOB

n Tpe6yeT MMPOBCACHUC OIIBITHO-OKCIICPUMCHTAJIbHBIX pa60T, 3aBUCAIINX OT MHOXKCCTBA (1)aKTOp0B.

SAK/IIOYEHUE

1. IlpoBeneHHble HCCIENOBaHUES IO  ONPEIEICHHUIO  IKCIUIOATALMOHHOW  HaJleKHOCTU
Oe3cenapaTopHbIX POJIUKOIMOMIIMITHUKOB YKa3bIBaeT, YTO HA MOPTAIbHBIX OAIIEHHBIX KpaHax
OeroBble JOPOKKH M3rOTOBIIEHBI U3 ctanu 40X, a crangapTHbeie poauku u3 cranu HIX15 He
o0OecrieunBarOT BBICOKYIO HAJEXKHOCTh H3-3a Pa3HOM CTENEHM HM3HOCA KOHTAKTHPYIOIIHUX
IIOBEPXHOCTEH;

2. Hcnonp3oBanue kommioTepHOil mporpammsbl (3D) mo3Bossier BapupoOBaHUE TEXHUUYECKUMH
XapaKTEepUCTHKAMH, B YaCTHOCTH KOHEYHOTO MEXPOJIMKOBOTO 3a30pa € LENbI0 ONpEAEICHUs
ONTUMAJIBHOTO  3a30pa, HCKIIOYAIOUIEr0 BO3HMKHOBEHHME IOBBIIIEHHOIO TpPEHUS U
3aKJIMHEBAHNUE MOIIIUITHHUKA;

3. Ha ocHOBe WHCHONB30BaHUS MaTeMaTHMYeCKOW TEOPUHM YHPYrOCTH IO  TOBBIIICHUIO
JIOJITOBEYHOCTH  POJIMKOINOAIIMITHUKOB PEKOMEHJO0BAHO M3TOTOBJIEHUE KOHTAKTUPYIOIINUX

MTOBEPXHOCTEN U3 OJJHOTO MaTepHalia, U3HOCOCTOWKOM JIESTUPOBAHHOW CTaJIH.
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ISSUES TO INCREASE THE HEAVILY LOADED CAGELESS ROLLING
BEARINGS RESOURCE
T. Chkhaidze, G. Japaridze, L. Gogoladze, D. Gongladze
Summary
Is considered the possibilities to increase the resource capacity of cageless roller bearings, is
conducted a survey in the operation conditions on the tower portal crane. Due computer program is
modeled the possible arrangement of rollers that causes extreme conditions. The impact of clearance
between the rollers in the needle and roller bearings on the depreciation degree of contact surfaces is
considered. The technological suggestions for improvement of their capability and reliability is

offered.
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CYTb KOPPEKTUPOBKH U ITOAI'OTOBKA CKOPPEKTUPOBAHHOI'O
IMPOBHOI'O BAJIAHCA

M. AuyamBuiau, M. UYnnuiiaase
Pesrome

Byxrantepckuii yu€r 4acTo Ha3bIBAIOT “SI3bIKOM Ou3Heca”. B mupe OusHeca OH sBISETCS
CpeAcTBOM TmpuobpereHne u Tnepepayn aenoBod wuHpopmammu. OOpaboTka Oyxranrepckoi
uHpOpMalUU BKJIIOYAET B ceOs CHCTEMaTHYECKHI aHaJM3 JAHHBIX MOBCEJHEBHOM EATENbHOCTU
ouszHeca. Mupopmanus o (pUHAHCOBOM IOJIOKEHUM KOMIIAHUHM IPEJCTaBICHAa B OyXIraJlTepCKOM
CME€Te, UTOTU IPOU3BOJICTBECHHOHN JAEATEIBHOCTU HPEANPHUSATHS — B CMETE NMPHOBLUIM M YOBITKOB.
CocraBienne (pUHAHCOBBIX JOKYMEHTOB HAUWHAETCS ITOCIIE TOTO, KaK KaXK/1as CAEIKa, Kak OCHOBHAs,
a TaKke KOPpEeKTHUpYollas Obula 3alycaHa B [NIABHOM )KypHaJIe, U IEPEHECeHa B INIaBHbINA rpoccOyX.
JUis poBEpKU TOYHOCTU 3THUX IPOLECCOB COCTABIAIOT JBa TuIla NMpoOHoro Oananca. [lepsblit
Ha3bIBAETCSl HEKOPPEKTUPOBAHHBIN MPOOHBIN OanaHc, B TO BpeMs KaK BTOPOM COCTaBIISIETCS MOCIIE
MPOBEICHUSI aMOPTH3AllMM M JpYrux KoppekTtupyrommx 3anmuceir, m OOH Ha3bpBaeTcs
CKOPPEKTHPOBAaHHBIM  MpoOHBIM  OanancoM. Koppektupyrommue 3amucu  CTaBAT — LENbIO
pacrpocTpaHEeHHE COOTBETCTBYIOIIEH JT0XOJIOB U PACXOJ0OB B TE€UEHHE OTYETHBIX nepuojoB. OHu

MO3BOJISIOT MMPOBECTH TOYHYIO OLIEHKY (PMHAHCOBOI KapTHHBI MPEATIPUATHSI.

THE ESSENCE OF ADJUSTMENTS AND PREPARATION OF ADJUSTED
TRIAL BALANCE
M. Achuashvili, M. Chinchladze
Summary

The accounting is often called as “language of business”. In the world of business it is the

means of acquisition and transfer of business information. The processing of accounting data involves
a systematic analysis of business daily activity. Information about the company's financial position is
presented in the balance sheet, results of enterprise performance — in profit and losses statements.
Financial documents starts after every transaction, as well as basic accounting adjustment has been
recorded in the ledger, and has been moved to the main account book. For verifying the accuracy of
these processes are comprised of two types of trial balance. The first one is called non-adjusted trial
balance, while the other is compiled after depreciation and other corrective entries and then it is called
as corrected trial balance. Corrective measures aimed at the distribution of the relevant income and
expenses during the reporting periods. They allow an accurate assessment of the financial picture of

enterprise.
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KOMINVIEKCHOE COTJIACOBAHHUE UHTEPECOB B KOPIIOPALIMAX

10. TeaeeBa

Pe3rome

CornacoBaHre WHTEPECOB B KOPIMOPATUBHBIX OTHOIICHUSX MOAPAa3yMEBAeT HE TOJBKO
OTpaB/IaHKUE OKUJIAHUH BIIaJI€bIA, HO U HEMEHHEE BaXKHBIM SIBJISIETCS YIOBJIECTBOPEHUE MEHEIKEPOB
pe3ylibTaTaMi COOCTBEHHBIX TPY0B. B 1aHHOI cTaThe pacMOTpEHBI IPUOPUTETHI TEX 1iesiel U cdep
MaKCHUMHU3AIMKU JIOXOJ0B BIAJIENbIEB KOpHoOpanuil (Mpojiaxu, JOXOAbI, TEMI pPOCTa aKTHBOB U
00raTcTBO aKIMOHEPOB), KOTOPHIE CTABAT Iepe]] HAaéMHBIMU MEHEDKEPaMU BJIAJICIIBIIBI KOMITAHUH.
B Hacrosiiem Tpyne 3aTpOHYTHI TaKkKe Kak BHYTPUKOPIOPATHUBHBIC, TaK M MEKKOPIIOPATHBHBIC
acmeKkThl  coryacoBaHusi wuTHepecoB. OHM  paccMaTpUBAaIOTCS Kak B TOPU3OHTAIBHOM
(Henepapxuyeckas cucTeMa), TaK M B BEPTUKAIBLHOM paspe3e (Hewepapxuyeckas cHCTeMa).
MexaHu3M KOMIUIEKCHOTO COIJIACOBAaHUSI MHTEPECOB MOJPAa3yMEBAET COTJIACOBAHHWE MHTEPECOB B

KBa3UUEPAPXUUECKOIN MOIMKOPIIOPATUBHOM crUcTEME.

COMPLEX INTEREST AGREEMENT IN CORPORATIONS
|. Tedeevi

Summary

Interest agreement in corporate relations means not only the expectations of the owners,
but no less important to satisfy the managers with their labor results. The work deals with the
maximization of corporate income (sales, profit, assets and shareholders' wealth growth rate) and the
priorities of the objectives the company managers set for the hired managers. | will also touch
upon the interest agreement as intra company as well as within the companies aspects. The latter
is considered as a horizontal (not a hierarchical system), and vertical (hierarchical system.) The
mechanism of complex interest agreement involves the interest agreement in quasi hierarchical

poly corporate systems.
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ISSUES OF APPLICATION OF FREIGHT CARS LATERAL AND TRUCK
BOLSTERS INDIVIDUAL RESOURCES

D. Kbilashvili, T. Grigorashvili
(Georgian Technical University, 77, M. Kostava str., Tbilisi, 0175, Georgia)

Summary: The locomotives and carriages represent the rolling stock of railway transport. A
carriage is a unit of rolling stock that purpose is with keeping of traffic safety to carry passengers
and cargo transportation. The freight cars are equipped with 18-100 model bogies, which have
normative operational life. After the termination of mentioned operational life the lateral and truck
bolsters need to be removed from the operation that in turn impedes the effective use of cars fleet.
Hence urgent is the issue of study of freight cars lateral and truck bolsters individual resources in
order of their rational use.

Keywords: traffic safety, freight cars bogies, individual resources of freight cars lateral and truck

bolsters.

INTRODUCTION

The main duty of the railway transport staff is to satisfy the requirements for conveyance of
passengers and transportation of goods, effective use of the existing reserves and technical means,
satisfy the requirements of environmental protection standards. In the solution of these tasks one of
the main roles has the railway rolling stock.

It is known that about 20% of the railway fixed assets has the railway carriages fleet, and
about the same share has the railway staff that is involved in the maintenance of carriages in repairs

and operation.
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Despite the variety of carriages design, their structure consists from four main units, each with
a specific purpose and responsibility. The carriages basic units are: body, running gears, crack-
traction devices and automatic brake [1].

The carriages running gear include bogies. The running on Georgian Railway freight cars are
equipped with 18-100 (ITHMHM-X3) model bogies. The 18-100 model bogies consist of two lateral
and truck bolters. In structure of carriage are combined wheel pairs, boxes, spring hanger and brake
rigging.

The bogie is designed to ensure the safe movement of carriages on rails with required speed
and smooth running. The bogies are ongoing the loadings from the carriage body and by lateral and
truck bolsters transfer load to wheel pairs, from that the load is directly transferred to the rails [2].

Since the establishment of Georgia Railway the great attention was paid to carriages technical
state, improvement of their service level that was expressed by foundation of repair workshop and
facilities [3].

In recent years, the great attention is paid to the study of carriages residual resources and their
technical diagnostics, in the direction particularly noteworthy are the works of professors M. Sokolov,
and A. Tretyakov [4, 5].

BASIC PART

The railway transport rolling stock is presented by locomotives and carriages. The
locomotives and carriages belong to one of the railway basic technical means.

The carriage represents a unit of rolling stock, the purpose of that is in conveyance of
passengers and transportation of goods. The set of running on railways carriages represents the
carriages fleet with versatile design, which would be divided into two groups. One group consists
from passenger cars, due that is carried out passenger transportation services, and the other includes
freight carriages — for transportation of goods. Both passenger and freight carriages due their different
destination and designs provide a comfortable transportation of passengers, security of transported
goods, convenience of their loading and unloading. In addition to satisfy of all these conditions, each
unit of carriages fleet will safety the requirements for safe traffic.

The runnings on Georgian Railway freight cars are equipped with 18-100 (ILIHMI-X3) model
bogies. The necessity of bogies arrangement is provided due increasing of carriages capacity and
length of the truck centers. The gross weight of large capacity carriage exceeds the permissible load
on two and three axles and requires increasing of the axle’s number. The distribution of the axles on

truck centers makes it more stiffness that impedes the possibility to curve negotiation.
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In the bogies that are arranged at the ends of carriage with same distance from middle of
carriage, may be combined two, three or four pairs of wheels, due that we obtain four, six and eight-
axle wagons, for that is easier the curve negotiation, because the bogie is hinged connected to the
carriage frame and at the curving freely are rotating on the desired angle.

As the result of same hinged connection, is possible to increase the length of truck centers. In
this case long-cars can easily negotiate in small radius curves and arises less resistance.

The transport market, in market economy conditions, to improve the quality of transportation
service strategy; reduce the transportation prime costs, provide the flexibility and reliability of
transportation process is necessary to provide the maximal application of the rolling stock’s individual
resource.

On the issues of the design of new types and improving the structure of existing carriages
systematic was carried out and still is ongoing work on the variety of railroad scientific and industrial
community, but these studies mainly are focused on the development of structures and layouts of
carriages, on refining of optimal parameters and improve of reliability of the cars. Relatively less
attention was paid to the issues of carriages individual resource control at operation.

The control of carriages individual resource at conditions of operation gives to us the
possibility to adjust to the demands of market economy, to avoid the possible failures and limit states;
to rationally plan the operation modes and preventive measures.

Grounded on the analysis of existing types of carriages and their structures will be possible to
make decisions on rational modernization, reconstruction of deficient rolling stock, as well as their
units, particularly to elongate the normative operational life of the freight cars bogies.

As it was above mentioned, the load from the vehicle body is transferred to the wheel pairs
and then to rails by lateral and truck bolsters. In the freight cars, under that are arranged 18-100
(ITHNM-X3) model bogies the loading from carriage body will be transferred on the bogie due the
center bowl (the vehicle body is supported on the truck bolster on bowl, and between the carriage
body bearers and arranged on truck bolster bearers should be the clearance). The truck bolster in turn
by friction wedges and central hanging springs (that are arranged in an opening in the lateral bolster)
the load is transferred to the lateral bolster, the latter due the existing box support between boxes

inserting cheeks will transfer the load on the box of wheel pairs (Fig. 1).
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Fig. 1. The equipped with 18-100 (THUM-X3) model bogie freight car
load transfer scheme from the vehicle body to the wheel pairs.
1. box unit; 2. lateral bolster; 3. truck bolster with center bow; 4. center bow;
5. central spring hanger with friction wedges and double cylindrical springs;

6. wheel pairs.

In providing of carriages safety traffic an important role plays the running technical condition
of model 18-100 bogie lateral and truck bolsters. The molded details of bogie (lateral and truck
bolster) as well as the carriages are subjected to technical inspection and periodic maintenance. They
as carriages have standard operating life.

Normative operational life of freight carriages in accordance with types are different and are
changing the in range of 18 + 32 years (Table 1), when strictly is defined the model 18-100 bogie

molded parts (lateral and truck bolsters) normative life time that makes up to 30 years.

Table 1.
Freight cars and containers normative operational life
# Title of cars and containers Operational life
(in years)
| Box car
1 Universal 32
2 Paper pallet 32
3 Animal transporting 30
4 Vehicles transporting 30
5 Apatite concentrate transporting 24
6 Grain transporting hoppers 30
7 Cement transporting hoppers 26
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8 Mineral fertilizer transporting hoppers 26

9 Flour transporting (bunker type) 30

10 Bitumen transporting (bunker type) 30

11 Pellets and agglomerate transporting hopper 15

12 Hopper-batcher 25
I1 Gondola car

13 Universal 4, 6, 8 axles 22

I11 Platforms

14 Universal 32

15 Large-capacity containers 32

16 Steel pallets 32

17 Vehicles transporting 30

IV Tanks

18 Petroleum 32

19 Acids 18

20 Sulfuric acid transporting 18

21 M¢élange transporting 13

22 Different chemical cargoes 24

23 Food 30

24 Cement transported 28

25 Transporting live fish 30

V Refrigerated cars

26 ‘ Refrigerator trains, sections, ARV and thermos cars ‘ 25
VI Transporters

27 | Al types | 35
VII Containers

28 Large weight, universal 15

29 Medium capacity universal 16

For freight cars after the special diagnostic would be possible to extend service life in the
amount of 1.5 of the normative service life, but this extension applies only to the vehicle body. The
service life is not prolonged for carriage’s running gear, draw-buffing gears and automatic brakes.

Georgian Railway owned carriages data accordingly of manufacturing date and carriages
repairs dynamics analysis shows that for the maintaining of freight cars fleet in order to maintain the
required for country freight-rail transportation, it is necessary to purchase lot of 18-100 model bogies

lateral and truck bolsters or extending of their service life.

In this regard are carried out a number of works by scientists M. Sokolov, I. Morchiladze and

others [6] and are developed various guidelines [7] and instructions [8], but the made decisions to
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prolongation of bogies lateral and truck bolsters only up to 3 years could not provide the required

freight cars fleet maintenance. In this regard, it is necessary to continue practical and theoretical

observations and work.

CONCLUSION

In order of effective use of freight cars fleet is necessary to study residual resource of expired

exploitation 18-100 model bogies lateral and truck bolsters due science-based diagnosis means for

their future application.

o~ N
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BOITPOCBHI IPUMEHEHUA NTHINBUAYAJIBHOI'O PECYPCA
BOKOBBIX 1 HAJIPECCOPHBIX BPYCOB I'PY30BbIX BAI'OHOB
A. I'. Konnamsuiau, T. JI. I'puropamsuian

Pesrome

[TonBUKHOM cOCTaB KEJIE3HOJOPOKHOTO TPAHCIIOPTA IMPEJICTaBIEH JIOKOMOTUBAMU H
BaroHaMu. BaroH mpencraBisieT eIMHUIly MTOJIBHKHOTO COCTaBa, Ha3HAYeHHE KOTOPOTO COCTOMT B
MEPEBO3KE MACCAKUPOB U TPY30B € COOIIIOICHNEM TpeOOBaHUN Oe3011aCHOCTH ABMXKEHHUs. I py30BbIe
BaroHbI OCHAILIEHBI TeaekKkaMu Moaenu 18-100, KoTopble UMEIOT HOPMATUBHBIE SKCILTyaTallUOHHBIE
cpoku. [Tocne ucteueHns ykazaHHBIX KCIUTyaTallUOHHBIX CPOKOB OOKOBBIE M HAaJIPECCOPHBIE OPYChI
JOJKHBI OBITh M3BATHI M3 OJKCIUTyaTalldd, YTO CO CBOEH CTOPOHBI CclaepKHUBaeT 3(PGeKTHBHOE
MpUMEHEHHE BaroHHOro mapka. Mcxoas u3 3Toro akTyaneH BOMPOC M3YYEHMs] WHAMBHUAYAJIbHOTO

pecypca € ICJibl0 UX palluOHAJIIBHOTO ITPUMCHCHHA.
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NECESSARY CONDITIONS FOR IMPROVEMENT OF RELIABILITY
OF CARRIAGES BOXES

Z. Paturashvili, T. Grigorashvili

(Georgian Technical University, 77, M. Kostava str., Tbilisi, 0175, Georgia)

Summary: One of the main branches of the railway transport is presented by carriages; its purpose
IS to maintain the carriages in running order. The running order and reliability of the cars make a
significant influence on the safe traffic of trains. The constituent parts of carriages are the boxes, due
that loads are transferred to the vehicle body to wheel pair journal neck and then to the rail. The
boxes will ensure normal working of the wheel pair journal neck in operational conditions. In the
boxes are arranged the bearings, selection and adjusting of that is carried out by the various tools,
at that human factor plays a rather significant role. To improve the reliability of boxes a necessary
condition is the selection of parameters of the journal neck and inner ring of bearing due the modern
electronic equipment with excluding of human factor.

Keywords: carriages, train traffic safety, freight cars boxes, bearings.

INTRODUCTION

The rail transport is the only sector of the national economy in our country, which has the
capability to provide a stable and safe transportation of goods of passenger’s traffic. The restoration
of previously existing in Georgia industry and agriculture level and planned directions of perspective
development, maximal stipulation of transit traffic set of large and serious tasks for Georgia railway
and necessitates its further development that primarily depends on development of including in it

locomotives, railway, carriages, and other major fields.
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The carriages are one of the leading sectors of railway transport, on which technical running
order and right organization of operation are largely dependent the perspectives of railway
development. The carriages fleet is basically divided into two parts: as freight and passenger cars
fleets. Despite the fact that due their purpose and design carriages are different types of coaches, their
basic units principal arrangement is almost the same. Such elements includes a carriage frame, draw-
buffing gear, braking system, dunning gears (bogies and wheel pairs), the technical running order and
reliability of that makes the greatest influences on the trains safe traffic. the successful operation in
the field of carriages is achieved by better using of carriages fleet, their turnaround (loading-
unloading) and reducing of the time being under repair, as well as maximally avoiding of reasons
causes the carriages failure in operation [1, 2], and accordingly prolongation of their service life [3].

In the works of scientist 1.VV. Biryukov are stated the results of locomotives and carriages
separate units and elements and spring hanger theoretical and experimental study in operation, as well
as in special test rigs that is ultimately aimed at the improvement of their running gears [4].

The requirements on boxes and bearing structures are stated in the norms [5] and standards
[6].

The issues of carriages boxes and bearings operation, maintenance and repair are considered
in the works V.K. Koturanov [7], M.M. Sokolov [8], A.V. Tretyakov [9] and I.G. Morchiladze [10].

BASIC PART

The running gears, including wheel pairs, are one of the main and important units. The running
gears consist from axis and rigidly arranged on it wheels.

The train’s safety traffic largely depends on design, materials, manufacturing technology and
quality of repair of wheel pairs and boxes, as well as on the proper inspections and testing. The design
and running order of wheel pairs and boxes makes impact on train’s smooth running, values of forces
arising between the wheel pairs and rails and resistance of movement, due that design of wheel pairs
and boxes and construction should be durable, reliable and in constant running order.

The boxes have to work in heavy-duty conditions; to them are transferred static and dynamic
loads that arise at the train movement. In addition, at passing of curve sites on them are applied the
additional loads, due that they will be subjected some wear and damages.

For the development of rail transport one of the most important issues is the rather above-

mentioned carriages units, including the improvement of arisen is structural as well as operational
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issues of boxes. For the implementation of this important task is necessary to study of carriages
operational processes.

The main purpose of boxes is to take the transferred from vehicle or bogie frame load and by
bearing to transfer it to the journal neck. Due box will also be limited the transverse and longitudinal
movement of the wheel pair at carriage movement. At the same time the box will ensure the normal
operation of the journal neck at operation process, i.e. execute the lubrication of neck and protect the
tightness of box body, in order to prevent the working surface from outer mechanical particles. The
boxes are operating in a heavy-duty loading and high-speed movement conditions, due that they are
subjected to an action of dynamic impacts and variable forces. This causes the significant stress in
material of the elements. So the boxes will be of durable and reliable structure. At the same time at
design of boxes must be taken into account that the resultant of applied on the journal neck vertical
load would be passed through the center of neck. The box consists of from body, bearing, bearing
mounting elements, lubricating device, box cover and rear tightening.

In the freight carriages in boxes are installed single-row cylindrical roller bearings. The
operation of rolling bearings is based on the rolling principle, according of that rollers have rolling
between the two rings. One from these rings is installed immovable on journal neck and rotates with
it, while the other is closely attached with box body and remains motionless with him. n3g @oller
bearings work depends not only on the selection of correct structure of bearing, but also on the
durability of journal neck installation, for which the bearing installation method is very important. Is
existing two methods of roller bearing inner ring installing on journal neck: installation with bushes
and hot installation. Currently is used hot installation.

The roller bearing journal neck hot seating method is based on the hot metal extension
property.

Installed in the carriage’s boxes rollers bearings are subjected from a combined load, value of
that is vary at movement of the carriages in the large range.

The acting on the bearings forces by their direction are divided into two groups: the radial and
axial forces. The radial forces are radial-vertical and radial-horizontal. The radial-vertical force is
compound by applied on one neck vertical-static and dynamic loading it came to the throat. In
addition, to the vertical-radial load is added arising from the centrifugal, wind pressure and inertia
forces additional vertical loads. The inertia force that arises as a result of braking of carriages, to the
bearings will be transferred as horizontal-radial. At the same time, to the horizontal-radial load will
be added the pressure force of the brake shoes, if the vehicle braking is done unilaterally, as it does

in bogies of the freight carriages.
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To increase the reliability of boxes with roller bearings, i.e., for providing the safety conditions

of operation, it is necessary to:

1.

The bearings will have high service life on operating loads and will be less subjected to the

impact of stress concentration;

. The lubricating materials will be provide the reliable disconnection of the bearing elements

frictional surfaces (between the butt end parts of rollers and rails board) in extreme lubricating
mode conditions;

The applied on bearing loads will be distributed rationally between the elements of load
bearing elements and not be overloading the separate elements;

The bearings must be carefully checked prior to installation, from the very beginning will be
rejected the damaged elements, strictly will be protected the installation rules and
requirements;

The constant supervision and control should be carried out on boxes at operation, in order to
be detected in time the malfunction of bearings and their decommissioning.

The analysis of possible malfunction of boxes unit shows that to improve the reliability of
boxes one of the necessary condition will be the selection of roller bearing’s inner ring and its
adjusting on the journal neck. The scientific solution of this issue is the actuality of topic.
Accordingly of item 5.2.7.2 of carriages roller bearing boxes operation and maintenance
instruction [11] at selection of bearing’s inner ring the diameter of journal neck is measuring
by lever external gauge (Fig. 1) at that the human factor plays a major role, and it is quite

difficult to achieve the required accuracy.

Fig. 1. The measuring of journal neck diameter by lever external gauge
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CONCLUSION
For the achievement of improvement in reliability of boxes will be applied high-quality

materials for the manufacture of bearing, precisely will be maintained production and installation

technology, lubricating materials will satisfy the requirements, at operation will be continuous

supervision and control.

To improve the reliability of boxes a necessary condition is the selection of parameters

between journal neck and inner ring of bearing by modern electronic equipment that excludes the

human factor.

10.

11.
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HEOBXO/UMBIE YCJOBUS ITOBBINIEHUSA HAI[E}KHOCTI/I OyKCoB
I'PY30BbIX BATTOHOB
3. HarypamBwiu, T. 'puropamsuin

Pe3rome

Baronnoe x03siICTBO TpeACTaBISIET OJWH M3 OCHOBHBIX OTpACiEH JKEIE3HOIO0PONKHOTO
TPAHCIIOPTA, €r0 Ha3HAYCHHE 3aKJIF0YAETCS B 00ECIEYECHUN TEXHUYECKON MCIPABHOCTH BarOHHOTO
napka. TexHuueckass UCIIPAaBHOCTh M HAJEKHOCTh BarOHOB OKAa3bIBAET 3HAYUTEIBHOE BIMSHHE Ha
0€30MacHOCTh ABM)XEHUS 1M0e3/10B. COCTaBHOW YacThIO KOJNECHBIX Map BaroHOB SBJISIOTCS OYKCHI,
MIPU TIOMOIIIM KOTOPBIX HArPY3KH OT Ky30Ba BarOHOB MEPEIAIOTCS Ha MICHKY OCH KOJIECHOU Maphl U
3aTeM Ha penbc. ByKkchl momkHa oOecTieurnBaTh HOPMAJIBHYIO pa0OTy MIEWKU OCH KOJIECHOM IMaphl B
AKCIUTyaTaIMOHHBIX yCIOBHSX. B Oykcax pacroiararoTcsi MOAIIUIHUKY, BBIOOP M COMPSHKEHUE
KOTOPBIX MPOUCXOUT C UCTIOIB30BAHUEM PA3IMYHBIX HHCTPYMEHTOB, BO BPEMsI KOTOPOTO JIOBOJILHO
OOJIBIITYIO POJIb UTPAET YesioBeueckuil paktop. st MOBBIICHUS HAIEKHOCTH OYKC HEOOXOMMBIM
YCJIOBHEM SIBIIIETCS BHIOOP MTapaMeTPOB MEXK/Y IMICHKON OCH M BHYTPEHHUM KOJIBIIOM MOAIIUAITHUKA

IIpy IOMOIIH COBpCMCHHOfI 3J'ICKTp0HHOfI afraparypbl ¢ UCKIIFOUCHUCM YCIIOBEYCCKOI'O (I)aKTOpa.
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bapmddmeem ©obg®Bsisos, mdogmalo, 2011§.

SOLVING METRIC PROBLEMS USING INVERSION
N. Javakhishvili, T. Baramashvili
Summary
The article offers an original way of solving geometric problems. Specific methods of
problem solving is given as well as vaviety of cases in wich one could use inversion. Using
inversion considerably simplifies the process of problem solving. Inversive geometry is a
unique way of loversing points on a plane. It is very practical, given that, using this method,

one could turn problem including circles into simpler ones, reading straight lines.

PEHIEHUE METPUYECKUX 3AJAY C IIOMOIIbIO NHBEPCUH

H. T:xxkaBaxumBuiu, T. bapamamBunu
Pe3rome
B crathe paccMaTpruBacCTCA OpI/IFI/IHaJ'ILHHﬁ MCTOJ pCHICHUS TCOMETPUUYCCKUX 3aldayd, AaMa
CHeI_II/ICI)I/I‘ICCKaH MCTOAHUKA HUX PCHICHUA. Hpe,Z[J'IO)I(eHBI HCEKOTOPLIC CBOMCTBA HHBCPCHUU U HX
MPUMEHEHUs JUIsl pelIeHs MeTpuyeckux 3anad. [IprMeHeHne HMHBEPCHOHHOTO IpeoOpazoBaHUs
3HAYaTeJIbHO YNPOIIAET PEHICHHE TeOMETPHUYECKHX 3amad. [IpeoOpa3oBaHHE TI'€OMETPUUYECKOM

MHBEPCUU — 3TO 0COOBII TUI IpeoOpa3oBaHKe TOUYEK Ha MIIOCKOCTH. [IpakTudeckas moab3a OT 3TOro

Hp606pa30BaHI/IC B TOM, YTO OHH IIO3BOJIIEM CBCCTH PCUHICHUC FGOMGTPI/ILIGCKOI\/II 3aa49u1 C
OKPYXHOCTAMHU K PENIE€HHIO COOTBETCTBYIOLLLEfI 3aZiadu C IIpAMBIMU, KOTOpad OOBIYHO HMeEeT

ropaszo 6oJee IPOCTOE pelIeHHUe.
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K1 3somogo 6086wmol gobsggde z=02  dseeogo 6086wmmadol Foggby(bn®. 9) sgeamm
»©33b3s6rg  dsmgmobs  Lsdzmobgogdo® lo © 20 Toodomagdon  asbLbsbmg@rmmo  FoHgal
dmbs3390m0bsm3zol s 30 ©s 40 [oOBomadon gsblsbmzermmo Hgol dmbs3zgmgdolsmzol (3oeto
s 4oeto).

03 b33 g3mmnbgegdols Jodmpgbnbgdol gemszzgmals Foddomols  dsmemogo 60dbmmo Lsdogdgemo
Ko Toodomol  dsemogo  60Bbemos, bemme  doomse  agadomms  Loddggyby K Faddomols
dgdsMgmds 3sbolsbma®gds dbgsgbo Faddomgdol Gogol Lsdmsemgdoo.

Q31336
domemogo  603bmgdol GOl geblsgmgmegdamo  360d3bgmemds  gbodgds  Logéols
390393 Gommo  dmEgmocgdol  mgsmlsbGolon, 39@dme ogo  [sMdmseagbl  dobsermmo  dmegmols
25005335090 me 39l dombgresgse 0dols, O™ ggmo  gesgzsgdamoas, Bgbsdmgdgmos  sdbdsey
263530390 3396960 Lssdnemagboo g3sesyzgBomo ofosl Logdzomo sdem(3b9d0.

353(MJI6IdIT0N LNSIGHIS IS

1. dxanapupze U.C. — HauepraTenbHas reoMeTpusi B CBET€ T€OMETPUUYECKOTO MOJAEIUPOBAHUS,
3. ['anarine0a, ToOumucu 1983r.;
2. IMaeryauasze A. C. _ PazpaboTka o/1HON MHTEpIPETALIUU METOa MPOEKIHi ¢ OTMeTKaMu Juid R3

u R4, u3n. Texunueckuit Yausepcutet, Toumucu, 2001r.;

3. 6. beobsdy —  doemogzbodoymgdosbo  agadoemgdo s  dolo  gmd3ogdadgmo  dbsewsgg@s,

olgddsos, by, 2012§.

PEHIEHUE HEKOTOPBIX ITOSUIIUOHHBIX 3AJIAY METOAOM
IMPOEKIINU C BBICOTHBIMU OTMETKAMMHA
H. Ho3anse, T. bepunsze

Pe3rome

B nannHolf paboTe paccMOTpEHO pelleHHe HEKOTOPBIX MO3MIMOHHBIX 33Jad HauepTaTeIbHOU

T€OMETPUHM METOJOM TPOEKIHH C BBICOTHBIMH OTMETKaMmu, pa3pabortanHoi mpodeccopom A. C.

139



AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

[TaBrynuaze. MeTos1 OCHOBaH Ha OJHOM M3 CXEM MPOEKIIMOHHOW peain3alliid MO a-5 CHUCTEMbI
He3zaBucHUMbIX Mogenedt mpod. M. C. JDxamapunze. KOHCTpYKTHUBHBIA ammapar HpOenUpOBaHUS
UCHOJNb3yeTCsl AJs  YacTHOro  cllydas, Korja TIunepOojuuYecKas JIMHEWHas KOHIPYIHIMS
OpTOrOHAJbHAsL, TAaK YTO oJHa IupekTpuca Oz coBmeriena ¢ Iz u nepnenaukymspaa k Il1, a Bropas-di
ABIISICTCA HECOOCTBEHHOW NpsAMOii rutockocty Ii.

C mozeno coBMelieHo JlekapToBa NpsMOYrojibHAas CHCTEMa KOOPAMHAT, Tak 4To O2 coBmana c
ocbto — Z. Takum o6Gpa3oM, KOMILICKCHBIH 4epT&X JaHHOM MOJENH IMPEACTABISET CO00M uepTex

OpPTOIrOHAaJIbHBIX HpOCKL{I/IfI TOYCK NPOCTpAaHCTBA R3 HOHOHHGHHBIﬁ BBICOTHBIMHM OTMETKAMH Ha Z=d>.

SOLUTION OF SOME POSITIONAL TASKS USING HIGH LEVEL
ELEVATION METHOD
N. Nozadze, T. Beridze

Summary

In presented work there are considered solution of some positional problems of descriptive
geometry using the method of high level elevations, developed by prof. A. Shavgulidze. This method
is based on possible scheme of projective realization of a-5 type model, which is part of independent
model systems by prof .I1.Djaparidze/. Particularly, constructive apparatus of projections is used in
particular case, when we have hyperbolical linear congruency is orthogonal . In the same time one
directrix of congruency dz belongs to ITI> and is perpendicular to IT1, the other directrix di represents a
line at infinity of a plane II.. This model is placed with Cartesian rectangular coordinate system in
such way, that d. is coincided with z axes. In result accepted complex drawing is a drawing of
orthogonal projection of a space Rs supplemented with elevations on z=d2 axes.
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AoBo Gy dmgbodbom Do Faedomo, Gmdmols dxmmago Bodbmmo Bomas dmggdnmo Bo
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boBgbgdos bsBBstralgdato bsbom). (Bmdomos, Gmd boddgol meopgbo ©sbommdols G
0bm3gds  LoddBgol ©sbGal  gnmby agadomms  LoddBggbmsb. ©sdbdscrg babsbbg Bgmogligdols
dgoemeol  asdmygbadoo  go3bmdme  gnmby 8, G™Igmoi  Fe6dmoEygbl  ggbol  dm(3gdmmo  dbol
LodeBgol sbGal gmobglb.

AoBo  §émgby dogbodbon B0 Gabomo Brmmasbo 6086mman. Eo Gaedamby sagdmmo
Jotobob@mo o || @0 ool ggbol ool Byesdatby gedelgmol Fegy (3ohmdomse, dofal
Bwsdodols 6oBbmmo Bmmol Bomos), bbgsazstse Gmd mdzsm — Do sGol AdBoCo Lodédgol
2903339008 X0y Lodergggbosb, 569 AoBoCo Loddggol 33semo.

% CE Z=d2
[T £ OB,
] + e __/"% 1
[f\h \ /
~ YA C
A
B g
/. ) AD
/ E B.=D)
S ]
A A
AC
0] 20 40 60 '}-r_ T
bge. 6

aam(sasa 2. dsmemogo 6036mmgdol ggadsbg dm(zgdngmos ggbol Lsggdo 33960l Lsdo
TooBomo (AoBoCo) s Lsbatsgo 33900l gomo  Faddomo (Mo). Lsgotms Mo §9éE0mBo

3960LsBm36mL gggbol B397moa, msMsbmmo ©s beddsern@o Loddmsgdy (big®.2).

142



AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

960l Laggdo 33960l AoBoCo 33069 «3s60 dogommm Loddgygge ao(AcBoCo) s s3s3mm
dobo  3mG0bebBemgdo. a0(AcBoCo) LoddBgol dsrnmdamse  BgdmzgaBsbom  sbsgmo  3gadammoms
Loddrdgy (IT'). sgegmo sbsem Lolggds8o ao(AoBoCo) Lodtgygol 43smo @' s Mo Fgd@omoel M!
ag330e0. M! 39a800m0sb @' 3300mbg 83930 dstrmdol Logtdy ggbols beaddsema®o Loddmsg@ols
(M) Bomo 0d6gds. M agadombg 3ogemadnmo X' ©g6dol dstmnmdagmo @8  3stragmgemno

FO50L  dmbsgggmgdo, M agadomopst @' j3smsdmg, Tgbsdsdobse  ggbol  Fggrew (M3;.) o
0363 Bem (Mersts.) boadggogﬁ)aabh 236 LsBgMsgl.

B!
M3,
X Xl\
Mgme-
80
B \ M!
60
i

. INg3.
w| | c / A

20
A B,
M
M,
o 20 20 60 - CK,
Ay
L AK
Q
b6, 7

8dm(3868 3. Bm(zgdmemos Mo Fgodomo ©s o0 sGlgdmmo as3mbsdndgze6als mg®do
ao(AoBo) s bo(CoDo). Lsgotems 3m(3g3mmo FadBomoest gsygesboemo 0dbgl 7dmgmglo Log@dols
336356y 330680, G@Igemoz sOLgdnen asdmbsdndg3agdl gewszzgml (bn.3).

0dolbsmgol, ™3 3sdmzstggomm  Igbsedmagdgmmos o 3@ 83 30OHmdol ©(335, F0gdsONM!
390099 3Gexg03e  Sbsemobls:

dmzgdgmo Mo §96@0mo 0835393806000 ghm-96m,  dsg.  ao(AoBo), ©96dol 6
796806, 303m3mo  3gmerg — Do(CoDo) — mg®dol  gossgzgomol Ko F96@omo  MoAoBo

143



AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

%’3@(@)0@3600) 336l brg@mem 1)025(4)@)33150)06. dor(399meo0 Mo Joodomo  dgzsg@0mmn Ko
9680w ©s asgea@dgmme  ao(AoBo) ©gmdol 3osz3gmsdmy. Gmamé3 gbgwszm, dm(3gdne
390mbgg3sdo  dglsdmgdgmos  dmigdnmo oo omopsb  gsggsboemo  odbgl,  dm(zgdmmo  méo
353mbs30 3935601 333900 9dmzmgbo Log@dol agzo@msdo.

VSR

]
-
N

/ N
K/ . 4=M, 4 2 M
1=3 “‘“‘A: 3 3

]

l_‘_.-|1
e
ir

L. 8

8336 4. dsmemogo 60T6emgdol g9adsty dm(3gdnmos ggbols gem-gem0  g39GEol m®o
TooBomo Ao ©s Bo @ gqbols gobzd (3030l gnoby  @. dm(3g3nmos s369m3g Bgbol LodGdggols
23690 dgdsérg Do (oo omo. begodms agadsby gsbolsbogdml D fomdomowst aslsggsbo, ggbols
LoddB gl 3sGremgmeo ©s do3gdgmo ©odgsommo gamboo (A') dodstrormmo as3mbsdndgzecols
a g®do (bgd. 4).

s353m0 D Foé@ommowsb a' oMgdionmo ggoboo asdmdsgsemo @ Lbogo. odolsmgols, ed
08303350 33 09Adol 3sMvmammds gabols LoddBgglmsb, bszds®obos ggqbols Lod@dggdo sgsgmm a
©0q6dols 3sesemgern®o GL {65y o8 363bsbm30mo dolo ©sb®ol 3gmby agadomms Lod@dggbmsb.
boos, Gm3 & mgddol EsbGOl grmby 3gadomos Loddgggbosb 0dbgds B-L Bomo. a ©gedols
236Lsbmaolsmzgol  Lagodms  asbolabmzdml  dobo  gmmzbommo  GmIgemodg Fo  Fgedomo. ogo
2360Lsbm3098s oo F  ggadomom dsmmogo 60Bbmmgdals 49a3sbg s Fi-0m ds6imogzo 6086memgdols

Fo39b9.

144



AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

X G C z
. _ GL
\ S .& B=G;
S V!
~ AN
/% Ky
/ NS t
/ ~
A'/ Eﬂ\ c F
) D\ Al
0 A\ \ y - 1 AK.
i a O
g, 9

9O0-96m0  dsmgsbo, dsgsmomse  F1,  Bga30dmos  szommm  6580L30gMse, beemm  dgeméy

a9a3dommo  dsOBogee  gsbolsbmadgds  ,wedbdscy  dstgmmbs  bsdzmmbgmol  LsBmsemagdoon.

263530390 3396960l 08630dg300ds bsmemse Bsbl bsbsbby.

RILA36S

3335009500 doG0m3©0 bobsbo (3939s)
A5 033mbshobml  brol  dsmeogbodbyegdosbo

asbbogmem 35 Jbodsmr M 5601

236ma30lgaegdgmo  ©sdbdsty 3390960596,
a93990mgdol  dgomeol  asdmygbgdols  30@sBglemdsl  Lsdmm  agmdgd@ool  sdm(3sbgd0ls  sdmbLbals

OOL.

353(MJd6Id IR0 RNSIAHIGIMY:

1. asryauaze A. C. _ Pa3zpa0®oTka 0J1HOI MHTEpHpeTali METOAa MPOEKIU ¢ OTMETKaMu Ui R

u R4, m3n. Texanueckuit YauBepcutet, Toumucu, 2001r.

2. 9. Bsgammodg — Lsobgobte  gesxg0zol L3giosemno  3ndbo, 3s3m33g0mmds  “aebsmemgds”,

ndogolo, 19 T75.
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3. 6. beabady — doemozbodbemgdosbo ggadoemo s dolo 3mddoydgemmo FbsdEsFgds, ©olg®Es;os,
Ly, 2012¢.

SOIUTION OF MINING-GEOLOGICAL ENGINEERING PRACTICAL
TASKS BY USING HIGH-LEVEL ELEVATION METHOD
N. Nozadze, T. Beridze

Summary

In the present work, four mining-geological engineering practical tasks are solved by using
the method of high level elevations. A advantage of this method lies in the fact that the some auxiliary
constructions are taken out of the plan and thus reached the drawing visualizations, measurements
simplicity and dynamism. During solution of positional and metric tasks by the method of high level

elevations basic terms and explanations of method of elevations are used.

PEIIEHUE 3AJJAY TOPHO-TEOJIOTHYECKOM UHKEHEPHOI
IMPAKTUKHN METOJOM ITPOEKIIMU C BBICOTHBIMHA OTMETKAMM

H. Ho3anze, T. bepuase

Pe3rome

B manHoi#t paboTe 3aauu TOPHO-TEOIIOTUYECKON WHKEHEPHOU MPAKTUKU PEIICHBI METOJ0M
MPOEKIUHN C BBICOTHBIMU OTMETKaMH. [[peiimMy1ecTBO JaHHOTO METO/1a 3aKIIFOYAETCS B TOM, YTO PSJL
BCIIOMOTaTENIbHBIX TPpaUUeCKuX TOCTPOSHUH MTPOU3BOIATCS 3a IIPeieslaMi OCHOBHOTO IIJIaHA U 3TUM
JIOCTUTAETCA HArJISAHOCTh, MPOCTOTA U3MEPEHUN M JTMHAMUYHOCTH KOMIUIEKCHOTO ueprexa. [lpu
PELIEHU TO3UIMOHHBIX M METPUYECKUX 3aJady METOJIOM IMPOEKIUN C BBICOTHBIMH OTMETKaMU

IMOJIB3YEMCA TepMI/IHOHOFHeﬁ METOJa HpOGKHI/II\/'I C YUCJIOBBIMH OTMETKaMHM.
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YK 515
MHOI'OI'PAHHUKH

JI. Acatuanmn
(I'py3uHckuii TexHn4yeckuii yunepcuret, yJi. M. KocraBa Ne77,

0175, Tonancu, I'py3us)

Pe3tome: /lannas cmamvs HOCUM UHDOPMAYUOHHBIL XaApakmep, YMO HNO360JSIem YUMAMesim
HOCMOMpPeEnb Ha HEKOMOPbLE Gelll C MOUKU 3PEHUsL 2eOMEMPUU U YBUOeMb, HANPUMED 8 BUPYCAX He
MOJILKO ONACHOCb OJis1 300P08bsL 4eN08eKd, d KPACUBbLe MHO2OCPDAHHUKY, 68 NUPAMUOE He MOAbKO
2PaHOUO3HOe CMpoeHUue d 2eoMempuyecKylo guaypy—mempa’op, 6 HeOObIKHOBEHHO KPACUBOM
Kpucmaliiie ukoca’sop uiu 000eka’op. Bcé smo pacwupsiem Kpyeo3op uenogexka u cnocoocmeyem
V3Haeams 6¢cé bonvue u boabule, YMo HeoOX00UMO OISl pa38UMUsl Camozo Yeloseka U oowecmasa 6
KOMOPOM Mbl 8C€ IHCUBEM.

KiroyeBsle coBa: MHOTOTpaHHUKY, TpaHU, pé06pa, BepIIMHBI, OPUTAMHU, KyCy/AaMa, CMEXHBIH,

BBIITYKJIBIH, IIPaBUJIbHBI.

[eomerpuss  sBIseTCS KIIOYOM K IIO3HAHUIO OKPY)KAaIOLIero Mupa, 0a3oif HayyHO-
TEXHMUYECKOro TMporpecca M HE CTOUT 3a0bIBaTh, YTO TE€OMETpPUS KaK HayKa BO3HHUKIA U3
YeJI0BeYECKOM MPaKTUKU U3 HaOMIOACHUN 332 OKPY)KaIOIUM MUpPOM, U3 ku3HH. OHa onupanach Ha
HaISIHOCTh U MMelia OOJIbIIOe pa3BUTHE B MIPOIILIIOM.

MHOrorpaHHMKd B TPEXMEPHOM IPOCTPAHCTBE SIBIIAIOTCSA OJHHUMH M3 CaMbIX KPacHUBBIX
reOMEeTpUYEeCKUX (Uryp, KOTOpble MOXKHO BOOOpa3uTh. C MHOTOrpaHHUKaMHU MbI IOCTOSTHHO
BCTpeyaeMcs B Hallell )KU3HU — 3T0 ApeBHUEe Erunerckue nupamMuabl U KyOHMKH, KOTOPBIMU UTPAIOT
JeTH; OOBEKTHl ApXUTEKTYpbl W JAM3aiiHa, NMPHPOJIHBIE KPHUCTAJUIbI, BHPYCHI, KOTOPbIE MO>KHO
PacCMOTPETh TOJIBKO B MIEKTPOHHBIA MUKPOCKOIIL, IPOYHBIE KOHCTPYKLUH — ILIECTUYTOJIbHBIE COTBI,

KOTOPBIC IMYECJIbI CTPOUIIN 3a0JII'0 10 MMOABJICHHUA YC€JIIOBCKA.
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MHOrorpaHHUKU 3TO 3araJjo4HO-KpPacUBBIE KPUCTAJUIbI, OTPOMHOE KOJIMYECTBO OPUTaAMHU.
CxilaiplBAHUEM MHOTOTPAaHHUKOB CO3JAETCSI MUP OpUraMH. OTO 3aHATUE,KOTOPBIM IOCIEIHEE
BpeMs YBJICKAIOTCS JIFOAU, OCOOEHHO JEeTH, W 3TO 3aHATHE MOXXHO Ha3BaTh HCKYCCTBOM T.K.
co3natorcs (aHTacTHUeCKue (PUTyphl U AJI CO3/aHUs ATOro (PaHTACTUYECKOTO MHpa Tpedyercs
JIUIIB JIUCT OyMar.

Kycynamel — oqHM U3 caMbIX JIPEBHUX U I€KOPATUBHBIX TPAJULIMOHHBIX AMOHCKUX U3AEIUN
B TexHUKe opuramu. «Kycypu» Ha SIOHCKOM $I3bIKE O3HAUAET WIEKAPCTBO», «TaMa» — «IIap.
CrnenoBaTenbHO, CIOBO «KyCyZaMa» MOXHO IEPEBECTU KAK «JIEKapCTBEHHBIN 1Iap». BmecTe ¢ Tem
TaK Ha3bIBAIOTCS JEKOpaTUBHBIEC MIAPOOOPa3Hble KOHCTPYKLUHU, COOpaHHbIE U3 OyMaXKHBIX [IBETKOB,
pO3eTOK WM Moayieil apyroi Gopmel. Bo3HukaeT Bompoc -mipu 4€M K€ 37eCh MHOTOTPAHHHUKH?
Oxka3bIBaeTcsi, TO, YTO OPUTaMMCThI HA3bIBAIOT «IIAPOOOPa3HON KOHCTPYKLMEW», C TOUKU 3PEHUS
Te€OMETPHUH OKa3bIBA€TCSi MHOTOTPAHHUKOM, KOTOPBI MOXKHO BIUcaTh B Imap. [[is atoro ynoOHee
BCEr0 HCIOJIb30BaTh apXuMenoBbl U IlnaroHoBbl Tena. [IpoBea€HHBIN aHaNM3 MOKa3bIBAET, UYTO B
TpPaJULIMOHHOM OpUTaMU KyCYAaMbl Yallle BCEr0 CTPOSITCSI HA OCHOBE TOJBKO TPEX MHOTOTPAHHUKOB:
Ky0, yceu€HHbIN KyO u noaexa’ip. OcraBuiecs Tpu [11aToHOBBIX U TPUHAAATH ApXUMEIOBBIX TeEIl
naroT Ooratbie BO3MOXHOCTH JJIsSi TBOPUYECTBA.

Tak kak 0OpU CO3JaHUM TE€OMETPUYECKUMX KOMIO3MIMH KaK Ha IUIOCKOCTH, TaKk U B
IIPOCTPAHCTBE, HEOOXOAUMO, YTOOBI BXOJSALINE B HEE MHOTOYTOJIbHUKU UMEIH PaBHbIE CTOPOHBI U
no3tomy Tena [lnarona BeI3bIBalOT 0COOBIN MHTEPEC

M3BECTHO, YTO MHOTOTPAHHHUKH 3TO COBOKYIMHOCTH KOHEYHOTO 4YHCJIa MHOTOYTOJBHUKOB,
Takasi, YTO KakJasi CTOpOHa JI0O0ro U3 MHOTOYTOJILHUKOB €CTh OJHOBPEMEHHO CTOPOHA JAPYroro, HO
TOJIBKO OJTHOTO CMEXHOTO C HUM, a TaK)K€ MOXKHO MEPEXOAUTH OT OJTHOTO K CMEKHOMY C HUM M OT
3TOTr0 K CMEKHOMY CO CJIEIYIOIINUM U T.l. DTH MHOTOYTOJIbHUKH HA3bIBAIOTCS TPAHSIMU, UX CTOPOHBI
— p&€6pamMu, a BEpIIMHBI — BEPIIMHAMUA MHOTOYTOJIbHUKA. MHOTOTPAaHHUKHU JIEJSTCS Ha HECKOIBKO
rpynn. OTO: NPaBUIbHBIE BHITYKJIbIE MHOTOTPAHHUKY - Tena [[aToHa U npaBUiIbHbIE HEBBIMYKIIBIE -
tena IlyaHco; momympaBuiIbHBIE — BBINYKJIBIE MHOTOTPAHHUKM — Tejla ApXHMMENa; BBIIYKIIbIE
napauienodapsl — rena Génopona.

Tena [1naToHa 3TO BBIMYKJIbI MHOTOTPAHHUKH, BCE TPAHU KOTOPBIX OJJUHAKOBBIE MPABUIIbHBIC
MHOT'OYTOJIbHUKHM ¥ BCE MHOTOTPAaHHbIE YITIbI PU BEPIIMHAX TOXKE IPaBUIIbHBIE U paBHbIE. Kak 310
cleyeT W3 TMOoJAcY€éTa CyMMBI IUIOCKMX YIVIOB TIpU BEpPIIMHE, BBIIYKIBIX MPaBUIBHBIX
MHOTOTPaHHUKOB He Oonpiie natu. M3 storo ciemyer , 4yTo CymeCTBYeT TMSITh IPABHIbHBIX
MHOTOTPaHHHUKOB (3TO JI0Ka3asl DBKIUJ ) - 3TO MPaBHIbHBIE TETpadp, KyO, OKTa’ap, NoJeKadIp U
ukocayap. Ky0 u okTasap nyasibHbl, T.€. OTyJaroTCs APYT U3 Ipyra, €CiIH LEeHTPhI TSHKecTell 01HOro

MNPUHATH 332 BEPUIMHBI JPYroro WM OOpaTHO. AHAJIOTHMYHO IyajdbHbl JOAEKAa3Ap M HKOCAIP.
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Terpasnp nyanen cam cebe. I[lpaBUabHBIN HOAEKAdIP MOIYYaeTCs U3 KyOa OCTPOSHUEM * KPBITIT’
Ha €ro rpassx (crnocod DBKINIA), BEPIIMHAMU TeTpasapa sBISIOTCS JIIOObIE YeThIpE BEPIINHBI Ky0a
MOMapHO He CMexHble 1o pedpy. Tak momydarorcs W3 Kyda Bce OCTajJbHBIE IpaBUIIBHBIC

MHOTOrpaHHuKd. B 1752 romy DiinepoM Oblia 0Ka3aHa BaKHEWIIAs Teopema OOIICH Teopuu

BBIITYKJIBIX MHOI'OI'PAHHUKOB .

Teopema - *“ JIs 11060T0 BBITYKJIOTO MHOTOTPAaHHHUKA CIIPABEIMBO COOTBETCTBHE

I'+B-P=2, rae I - uucno rpaneii, B — uncno BepmuH, P —uncno pebdep .

HassaHWe mHororpaHHuKa fpann T Pebpa P BepwuHbl B
MpaBuAbHbIM TETPA3AP 4 6 4
MpaBuabHbIN OKTasgp 8 12 6
MpaBuAbHbIA NKOCA3AP 20 30 12

Ky6 6 12 8
MpaBunbHbIN AoAEKa3AP 12 30 20

Ha pucynke nokasansbl Tes1a IlinaTona : 1-npaBuibHbINH TeTpajdap (mupamuaa), 2-kyo0,

3-npaBWIbHBINA OKTAdIp , 4-NMPaBWIBHBIN 101€KAYIP, S-NPaBUIbHBH HKOCAIIP.
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POLYHEDRONS
L. Asatiani

Summary
The presented article carries an informational character, which makes it possible to see the
world in terms of geometry. For example, in viruses is possible to see not only a danger to health, but
also attractive polyhedrons, in the grand pyramids not only the historical monuments but tetrahedrons,
in fabulous beauty crystals not only beautiful and precious stones, but also icosahedrons,
dodecahedrons and so on. All this expands human vision and allows to better understand the world

in which we live.
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OCOBEHHOCTH UCHHIOJBb30BAHUA MUKPOITPOIIECCOPOB, B
CUCTEMAX CUT'HA/IN3BALIMHU, HEHTPA/IN3ALINU U BJIOKUPOBKHA
’KEJIE3HOM JJOPOT'H

H. MreopumBuiau, M. Moucupanumsuiau, I'. MreOpumsuiu
Pesrome
PaccmoTpena cucrteMa MHKPONPOILECCOPHBIX OJIOKOB, IPH IOMOIINM KOTOPOTO BO3MOXHO
HAQJIKHOE  IIGHTPAIN30BAHHOE  YINpaBJIEHHE IOABMKHOTO  COCTaBa.  XapaKTepPU3UPOBaH
crienuanu3upoBanHbIi ynpasisiromuii komnbiorep ECC. Onucan ECC-CU yHuBepcanbHbIi MOIYITb
U TPEACTaBICH aITOPUTM U3MeHeHHs uHankaiuu. CocTaBiieHa apXUTEKTypa CHCTEMBI
neHtpanuzauuu.  PaspaboraHa  cTpyKTypa  HpOrpaMMHOIO  OOECHEYeHHMs  CUCTEMBI
MHKpOIIPOLIECCOPHOM  LeHTpanu3auuu. IlpuBeneHsl  mpeuMyliecTBa  MHKPOIPOLECCOPHOM

LEHTPAIU3ALHH M0 CPABHEHUIO JEHCTBYIOIIMX CUCTEM LIEHTpanu3anuu [ py3uu.

FEATURES OF USE OF MICROPROCESSORS, SIGNALING SYSTEMS,
CENTRALIZATION AND BLOCKING RAILWAY
N. Mgebrishvili, M. Moistsrapishvili, G. Mgebrishvili
Summary
Examined a system of microprocessor blocks, by which can be reliably centralized
management of the rolling stock. It characterized a specialized control computer ECC. Is described
ECC-CU universal module and an algorithm change indication. Composed system architecture
centralization. Developed by the structure of the system software of microprocessor centralization.
Given e advantages of microprocessor centralization compared to existing systems centralization of

Georgia.
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NCCIEJOBAHUE HNOI'PEIIHOCTEM PACHOJIOKEHHUS, CKOPOCTH
N YCKOPEHMUA 3BEHBEB COPEPUYECKUX MEXAHU3MOB C
3A30PAMUA
A. TanakBanse
Pe3rome

B crathe gaH aHanu3 MOTPENIHOCTEN PACIIONOKEHUS, CKOPOCTH U YCKOPEHHUS 3BEHHEB
chepruyecKuX MEXaHM3MOB C 3a30paMH C HCIOJIb30BAHHEM TEOPUHU JTUHEHHONW TOYHOCTH.
Pacuér mnorpemHocTeil mnpou3BeNEH TOCIE BBIUUCICHHS JOMOJHUTEIHHOTO JIBUXKEHUS

MeXaHu3Ma C ToMoIbio AU HEepeHIINaTbHOTO YPaBHEHHUS.

RESEARCH OF ERRORS OF POSITION, VELOCITY AND
ACCELERATION OF LINKS OF SPHERICAL MECHANISM WITH
CLEARANCES
A. Talakvadze
Summary

In the article is stated the analysis of position, velocity and acceleration of application
of links of spherical mechanism with clearances by linear theory of errors. The calculation of
errors is carried out after calculation of additional motions of mechanism by differential

equation.
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IMPUOPUTETHBIE OBJIACTHU TPAHCIHOPTHBIX
HUCCJEJOBAHWH B IT'PY3UHU
(B CBETE EBPOIIEMICKOM TPAHCIIOPTHOM OJIUTUKN)

T. I'opuikos
(Cpy3uHckmii TexHudecknii yausepcuret, 0175, Touancu,

yia. M. KocraBa Ne77)

Pesome: Bonpocwl cosepuiencmeosanus u pazeumus mpancnopmuou cucmemst I py3uu 0ondicHwl
yuumeieame mpancnopmuyto noaumuxy Eepocorosza, a 6 nekomopwix obnacmsax- obecneqyusame ux
gzaumooeticmeue. Imo noopazymesaem co8MeCcmHoe UCHONIbIOBANHUE CYUECMEYIOWUX MEXHOI02UI,
npubIUNCEHUE MEXHUYECKUX Xapakmepucmuk MmMpaHCHOPMHBIX CUCHEM, CO8MECMmHOe peuleHue
80NPOCOG OE30NACHOCIU U IKOJIO2UYECKUX NPOOAEM, YCIMAHOBNIEHUE 83AUMOCEA3U MENCOY CIMPAHAMU
nO UHMEPMOOATbHOMY mpancnopmy u m.o. /s pewenus 3mux 60npocos, Ha COBPEMEeHHOM dImane,
HeoOX00UMO  ocywecmenenue COBMECMHbIX, KOOPOUHUPOBAHHBIX —UCCLE008AHUl, KOMOpble
obecneuam pazeumue MpPAHCNOPMHBIX cemell, Nnoooepicam 2apMOHUAYUIO MPAHCNOPMHOU
cucmemvl  Ipy3uu, yckopam 6HeOpeHue UHHOBAYUU 6 Hawlel cmpaue,  NOCAYHCAM
YCOBEPUIEHCIBOBAHUIO CUCTEM OP2AHUZAYUU OBUNCEHUSL U M. 1.
KuroueBble cji0Ba: nccieI0BaHMsl, CTPOUTENIBCTBO JOPOT, HHTEPMOIaIbHbIE CUCTEMBI U MIEPEBO3KH,
HKOHOMHYECKHUE U COLIMATbHbIE aCTEeKThI, 0€30MaCHOCTb IBUKEHHUS, COTPYIHHUUYECTBO, TPAHCIIOPTHAS
UHPACTPYKTYpa, YyIIpaBICHUE JBHKEHUEM.
BBEJIEHUE

B nHacrosmiee BpeMst epeoprUeHTaLMs IPY30II0TOKOB Ha 3anajHyo EBpony u MHTEHCHBHOE
pa3BUTHE TPAH3UTHBIX IIEPEBO30K BBISIBUIIA PAAJT CII0KHOCTEN CBA3aHHBIX C HETOCTATOYHOCTHIO WJIU C
OTCYTCTBHEM BO3MO>KHOCTEH COBMECTHOH pabOThl pa3IMYHBIX BHUJIOB TPAHCIIOPTA, YTO BHI3bIBACT

HCOIMpaBAAHHBIC <«3aTOPbD» HAa TPAHCIOPTHBIX CETAX, @ C YUCTOM TOT'O YTO CE€Th HaCTO HAXOAUTCA B
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HEY/IOBJICTBOPUTEILHOM COCTOSHHM M BO3MOXXHOCTH (DOHIOB MHBECTHPOBAHMS OTPAHHYECHBI TO
HEO0XO/IMMO OCYILECTBIISATH JCHCTBHSI HANPABJICHHBIC HAa MO3UTHBHOE MCIPABICHUE CUTYallud — B
MPOTHBHOM cily4ae yxyamraercs 3p()eKTUBHOCTh TPAHCIIOPTA M BO3HUKAIOT MPOOJIEMBI C OXpaHOH
OKpY’KaIOIIeH CpeJIbl.

[TosTOMY OYEHB BaKHO PAIlOHATIBHO YKCILTYaTHPOBATh YK€ CYIIECTBYIOIIUE TPAHCIIOPTHEIE
CHCTEMBI, B COOTBETCTBUM C YCIOBHUSMH OKCIUTyaTallUd M 3aJadaMd, K KOTOPBIM CTPEMHUTCS
HAaCeJIeHHe CTpaHbl, T.€. IMPEOAOJIeBas NPOOJIEMBl HEJOCTATOYHOM MOIIHOCTH TPAHCIIOPTHOU
CHCTEMBI, WJIM HU3KUE CTaHJapTHl 1 HOPMATHBBI, WIIK OTCYTCTBUE B3aMMOICHCTBUS HITH COLIAIIEHOTO
¥ SKOHOMHYECKOTO eAnHCTBAa. Ha coBpeMeHHOM 3Tamne 4ToO0bl JOOUTHCS HAMIYYIIMX PE3yIbTaToOB
npu pabore ¢ (QyHKIHOHUpYIOMICH WHPPACTPYKTYpOoH HeoOXoauMma MOAJNEpKKa CO CTOPOHBI
MCCIIEIOBATEIBLCKUX U MIPOEKTHBIX CTPYKTYp. [IpH cymiecTByromeld He0OX0IMMOCTH YTOOBI BHECTH B
Ka4eCTBO J>KM3HU HaceleHus ['py3suH SKOHOMUYECKHE W COLHAIbHBIC YIYYIICHUS HE0O0XOIUMO
PacHoCTpaHUTh UCCICIOBAHMS M Pa3padOTKH Ha Te 00JIaCTH, KOTOPhIE CONPHUKACAIOTCs ¢ Hanboee
Ha0oJIeBIIMMYU TIPOOIEMaMH M HCCIIE0OBAHUS B KOTOPBIX AJyT HAMITYUIINE Pe3yJIbTaThI.

OCHOBHAA YACTDb

DKcIepTHbIE U SKOHOMUYECKUE BBIBOIbI YKA3bIBAIOT, YTO B3AUMOBBITOHBIM SIBJIIETCS OTAATh
MIPUOPUTETHI B UCCIIEIOBAHMSX TPAHCIIOPTa 00JIee SKOHOMUYHBIM, U B TO K€ BpeMs, 3P (EKTUBHBIM
METOJIaM CTPOUTENHCTBA M OOCIYKUBAHUS JOPOT, pa3paboTKaM MHTEPMOJAIbHBIX TPAHCIIOPTHBIX
CHCTEM, YIYYLIEHHIO CTaHIapTOB OE€30MacHOCTH JOpOr M 0ojiee palliOHAILHOMY HCIIOJIb30BaHHIO
CHCTEM YIPAaBJICHUS JIBH)KEHUEM.

Cmpoumenscmeo 00opoz u obcayrncuganue

[Iponomxaromuii pocT Mapka aBTOMOOWIBHOIO TpaHcmopra B ['py3um mnpuBen K
BO3HUKHOBEHHUIO MPOOJEM TMPOIMYCKHOW CIIOCOOHOCTM H K  CEpPbE3HBIM  YXYIIICHUSAM
GbyHKIMOHMpYIOLIEH HHQPACTPYKTYphl, OCOOEHHO B KpYNHBIX TOpojax cTpaHbl. Poct
SKOHOMMYECKOTO OJIarOCOCTOSIHUSI HAacCeNeHUs, PACHIMPSIOUIMNCA MOTOK TOBapOB, OCOOEHHO B
TPAH3UTHOM pEXKHME, TPUBENI K POCTYy MHTEHCHBHOCTH JIBUKCHHS W OKa3bIBaCT MaBJICHHE Ha
TPaHCIOPTHYIO ceTh. [lo3TOMy, TMOCKOJIBKY CTOMMOCTb OOECHeueHUuss U TOCIEIYIOIIEro
00CITy>KUBaHHSI JJOPOKHON HHPPACTPYKTYPHI OOBIYHO BBICOKA, TO CYIIECTBYET B3aUMHBII HHTEpEC B
COTPY/ZHUYECTBE Il JOCTMDKEHUS U NPUMEHEHHS TEXHHYECKH INPEBOCXOAHBIX, HO HEIOPOTHX
TEXHOJIOTUI CTPOUTENHCTBA JOPOT U UX JajbHeero oocnyxuBanus. lanHas npobiaema 0cOOEHHO
3HaYuMa MpPH CTPOUTEILCTBE JOPOT B CEIBCKOM MECTHOCTH U B COOOLIEHHSIX TOPOACKHX
arJIOMeparui.

[TosTOMY COTPYIHHUYECTBO MPUHUMAET pa3IHuHble (OPMBI, BKIIIOYAS:

- IO CaHKe COTIAIeHUH 10 0OMeHy nH(popManueit co ctpanamu EC o Bompocam o
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PEHTA0EIBbHOCTH T€X MHCTPYMEHTOB U METO/I0B CTPOUTENIBCTBA U OOCITYKMBAaHUS J0POT, KOTOphIE
OCHOBAaHbI Ha YK€ CYILECTBYIOIIUX TEXHOJOTUAX C IEPCIEKTUBON CUCTEMaTU3UPOBATh HACTOSILHE
CTaHIapTHl, TEXHOJIOTUHU U CHelH(pUKaLNY;

- [IOMOUIb B [OBBIIIEHUH YPOBHS KBAUIN(UKALMHU U 3HAHUH HHKEHEPOB-JOPOKHUKOB CTPAHbI
C LIEJIBIO CO3JaHMsI UMH PALIMOHAJIBHBIX CTPYKTYP KU3HEICATCIBHOCTH;

- CTUMYJIUPOBaHHE 00pa30BaHUs B 00JIACTH TPAKIAHCKON WHKEHEPUU U TOCYAapCTBEHHOE
(¢uHaHCHpOBaHHE HA YHHBEPCHUTETCKOM YPOBHE, a TAK)KE MOOIIPEHUE CTYACHYECKOTO W HAYYHO-
HCCIIEI0BATEIbCKOr0 OOMEHa;

- IOAJEpKKa mporpaMM u MpoekToB EC 1nenpl0 KOTOPBIX SBISAETCS WHHOBALMS
CTPOUTENIbCTBA M OOCTY)XKMBaHUs AOpOr. Takas MOAAEpX KA OTHOCUTCS K MCCIEIOBATENsIM U
CIELMAIUCTaM JOPOKHON OTPACIIH.

BakHpIM HampaBlIeHUEM SBISIETCS ITOCTPOCHHE B3aMMOOTHOLIEHHH C €BPONEHCKUMU
SKCIEepTaMHM, y4yacTHe B KOH(EpEeHLUsIX, CEMUHAPAX, BHICTABKAX, a TAK)KE Y4acTHE B COBMECTHBIX
00pa3oBaTEeNbHBIX MPOrPaMMax U COTPYAHUYECTBO B HCCIICAOBATEILCKUX MTPOEKTAX.

bezonacnocmo na oopozax

[TpoBeneHHbIE MepONpPUATHUS, HANpPABICHHbIE HAa YCWJIEHHE O€30MacHOCTH, BOIPEKU
YCHJICHUIO NHTEHCUBHOCTHU JBUKCHMSI HAa IOPOTax, IPUBEIHN K CHUKCHUIO I0POKHO-TPAHCIIOPTHBIX
npoucuiecTBuil U tpaBM. Ho mokasarenu B Hamel crpaHe BCE €lIe BBICOKA U OHU JOKa3bIBAIOT O
HE0OXOJIMMOCTH OCYILECTBJICHHS CEPbE3HBI3 1IaroB B cepe Oe30macHoCcTH ABMKeHus. Poct uncna
BJIA/IEIBLEB JINYHOTO TPAHCIIOPTA U YBEIMYEHNE UHTEHCUBHOCTH JBMKEHHS, a TAKXKE MOBBILLIEHUE
IUIOTHOCTH JABWXKeHUs Mexay I py3ueit, Apmenueil, Asep6aiimkanom, Poccueit, Typrueit u uepes ux
IpaHUIbl B COCETHUE CTpaHbl Oy/eT 03HaYaTh POCT B3aMMHOTO MHTEpEca, CTUPAIOIIETO Pa3Inyus U
MMOAHUMAIOIIET0 YPOBEHb B3aUMHBIX TpeOOBaHUM. /{151 7TOr0 HYKHO OCYIIECTBUTH PsiJl ACHCTBUN U
Cpelu HUX:

- oOMeH wuHpOpManuell O HaIMOHAIBHBIX TMpaKTHKaX W Mepax 0e30MacHOCTH,
3aKJIIOYAOLIMXCSl B CO3/IAHUU MPUHIMIIOB 0€30I1aCHOCTH, B IIOJITOTOBKE U O0YyYEHUH, B KOHTPOJIE 32
CKOPOCTBIO JBMKEHUS M B AKTHBHBIX U MACCUBHBIX NMPEJOXPAHSIOIINX CPEJICTBAX BHYTPH CPEICTB
MIEPEABUKCHUS;

- oOMeH MH(popMaIel 0 HAllMOHAJIBHBIX UCCIIEAOBAHUAX U MX pe3yabTaTax Mo BOIpPOCaM
6e3omacHocTH JBHKEHUs. Takoli oOMeH JOKEeH BKIIOYATh IJIAHMPOBAaHHE U KOOPIWHUPOBAHUE
HCCIIEA0BATENIBCKON JEATENbHOCTH, OPraHU3alHI0 MEXIYHAPOJHBIX U PErHOHAIBHBIX KOHIPECCOB
no BompocaM  0€30MacHOCTM  JIBKEHMS M OOMEH  CIeUaTUCTaMH  HalMOHAJIbHBIX
UCCIIEIOBATEILCKUX MHCTUTYTOB (UTO MOMOXKET MOJHATH HCCIENOBaHMUA B ATUX HHCTUTYTax Ha

COBpPEMEHHBIH YPOBEHB);
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- YCTQHOBJICHHE KOHTAKTOB MEX/1y UCCIIEOBATENIAMU U TOTPEOUTENIIMU Pe3yJIbTaTOB MX
MCCIICIOBAaHMI,BKITIOYAst pa3pabOTYMKOB, CIEHUATUCTOB JOPOXKHBIX CIyXKO M aBTOMOOHIBLHOU
OTpaciu, a Takke NPOPECCHOHATBHBIX U HENPO(ECCHOHANBHBIX MOTpeOUTeNneid. T KOHTAKTHI
JOJKHBI OBITh OOECIIEYEeHbl TEMH, KTO CO3/1aeT KOHLEMNIHUU PAa3BUTUS TPAHCIOPTHOM CHUCTEMBI, Ha
OCHOBE JIaHHBIX O MacluTabax CyHIECTBYIOIIMX HPoOjeM, O JIEHCTBUAX MPEIIPUHATBHIX I HX
PELIEHHS ¥ O TOM, UTO €I1le He0OXOIMMO C/IeTaTh;

- MOAJEp)KKa OpraHu3allMii B CTpaHaX peruoHa B MX YYacTUU B HCCIIENOBATEIbCKHUX
IIPOrpaMMax M MPOEKTaX, BKIKYae Te, KOTOpble npoBoarcs B EC. DTu mporpamMMsl U IPOEKTHI
JOJKHBI IPOBOAUTHCS B 00J1aCTH CUCTEMaTH3alMK 0a3bl JaHHBIX 00 aBapusaX Ha JOporax, BHEAPEHUs
YCIICHIHBIX MEPONPHUSATHH M0 OIEHKE 0€30IMacCHOCTH CPEACTB MEPEABIKEHUS, TPUMEHEHHS OOIIIX
CTaH/IapTOB OE30MACHOCTH B IPOEKTUPOBAHUM, CO3JJaHUU, YIIPABICHUHN U 00CITY>)KUBAaHUH, a TAK)KE B
M3y4EHHUH MTOBEJICHHs YelloBeKa Ha Jiopore (yesnoBeueckuil Gpaxrop).

be3zonacHOCTb ABMKEHHS - 3TO O€3YCIIOBHO KIFOUYEBOE MECTO, II€ COYETAHNE KOHLENTYaIbHBIX
pa3paboTOK M ACWCTBUI B 00JaCTH HCCIEI0BATENBCKUX pa3paboTOK OyIeT MOIHOCTHIO OKYIAaTh
MHBECTULMH KaK B )KOHOMHUYECKOM, TaK U B COLIUAJILHOM CMBICIIE.

Humepmooanvuwiii mpancnopm

Eme oguuM cnocoOOM palMOHAIBHOIO MCIOJIB30BaHUSA TPAHCIOPTHOM MHQPACTPYKTYpPbI
SBJIIETCS pa3BUTUE CBA3CH MEXIy pa3Iu4yHbIMU BHUJaMHU TpaHcnopra. MHTepMonanbHOCTH
TPaHCIOPTA — 3TO BO3MOXHOCTh BIMUATH HAa JOMUHUPOBAHKE OJJHOTO BUA TPAHCIIOPTA HAJl IPYTHUMH.
Ceituac B ['py3un Takas JOMHHAHTa — aBTOMOOMJIbHBIN TPaHCIOPT.

ABTOMOOUJIBHBIN TPAaHCHOPT AaKTHUBHO MCIIOIB30BaJl BO3MOXKHOCTH, MPEJOCTaBICHHbIE
SKOHOMMYECKOM OTKpbITOCThIO cTpaH lOxxkHoro Kaskasa co crpanamu EC, Typuueit, Poccueit u
ctpanamu CpenHeil A3uu. A ¢ pa3BUTHEM TIPY30BbIX MEPEBO30K 0XKMJAETCS U JaJbHEHIIMHI pOCT
TpeOOBaHUI K MEXKTyHAPOJHBIM TPAHCIIOPTHBIM CITY’K0aM - 3TO OTHOCUTCS U K I'PY3MHCKOM CTOPOHE,
B TOM YHCJIE U KaK K TPAaH3UTHOW CTpaHE.

Poct TpeboBanuii K ¢QpaxToBBIM ciyk0am ObUT HOJ BIMSHHMEM H3MEHEHUN B Ipoliecce
MPOM3BOJICTBA M OpraHU3alluu MEXJIyHapoJHOH Topromiu. [Ipou3BoACTBO MpoayKIUH ObLIO
pa3duTo AN JOCTHKEHUS OTIAENBHBIX U CHEIMATM3HPOBAHHBIX 33J]au U peau3alliil KOHILICTIIHH,
CpeIu KOTOPBIX BEAYIIEE MECTO 3aHMMalla CTPATErHs «CUIOMMHYTHOW BBIFOJb». B pesynbprare
SKOHOMMYECKAsi aKTUBHOCTh CcTajia OoJyiee pa3o0IleHHO B reorpa)uyeckoM CMBICIE, a JIOCTaBKU
cTanu 0oJiee YaCThIMH.

ABTOMOOUJIBHBIN TPAHCIIOPT HAIIEH CTPaHBI JIOCTOMHO MCIOIB30BAT HE TOIBKO THOKOCTh U
3¢ EKTUBHOCTH HKCIUTYaTAIIHOHHBIX Ka4eCTB, HO M TeorpaduyeKkoe MoyIoKeHHe U TEM CaMbIM JTyYllle

JIPYTMX BHJIOB TpPAHCIOPTAa CMOI aJalTUPOBAThCA M 3aHATH JOCTOMHOE MECTO Ha pPBIHKE
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Ipy30IEPEBO30K.

Kak wu3BecTHO, WHENsMU TPAHCIIOPTHOW WHTEPMOAAIBHOCTH SIBISIFOTCS HCIOJIb30BAHUE
KaXX/I0TO BHJIa TPAHCTIOPTAa HHTETPUPOBAHHO, YTOOBI MOKHO OBIIO M3BJIEKAaTh HAUOOJIBIIYIO BEITOLY
U3 ero cnenu(uUYeckux XapakTepUCTHK; COCPEI0TOUEHUE BHUMAHMSI COTPYAHUKOB U MOJIb30BaTeNIEeH
TPAHCHOPTHOH CHCTEMBbI HA UHTETPUPOBAHHBIX TPAHCIIOPTHBIX CIIYKOaxX. DTH CI1yKOBbI JOJKHBI ObITH
OPHEHTUPOBAHBI HA MOTPEOHOCTH KIMEHTOB, MpeaaraTb BHICOKOKAUYECTBEHHOE M aJIeKBATHOE 110
1eHaM OOCITy’)KMBaHHUE U J1aBaTh JIOTOJHUTEIbHBIC MPEUMYIIECTBA BCEM YYaCTBYIOIIUM CTOPOHAM.
JUis TOCTHIKEHUS 3TUX Lieled HeoOX0IUMO Jiydlliee TIOHUMaHue TeX TpeOoBaHMM, KOTOpble celdac
IPEIbSBIIAIOTCS K MEXKYHAPOAHOM TPaHCIOPTHOM CHCTEME U €CTECTBEHHO — HOBOE, JIOTUCTHUYECKOE
MBILICHHE.

HeoOxonnmo wusydyenue koHuenuuu uHTepMmojanbHoro kopupopa TPACEKA , 3aHoBO
[IE€PEOCMBICTIUTh MHHOBAIIMOHHBIE MEPhI M IMPOAHAIU3UPOBATH HA MIPEJIMET COCTA3ATENBbHOCTHU IS
OCYILLIECTBJICHUSI CpElHE, MEJIKO W KpYNHOrabapUTHBIX NEepeBO30K. M HakKoHel, KOHLIEMIHS
MHTEPMOJAILHOCTH [JOJDKHA TPUHUMATHCS BO BHHMAaHUE TIPH IUIAHUPOBAHMHM U CO3IaHUU
TPAHCHIOPTHON MH(PACTPYKTYphl B OyaylmieM M TO3TOMY HEOOXOJMMO IMOJITOTOBHUTH CTPATETHIO
UCClieIoBaHUM B 001acTH pa3pabOTOK MHTEPMOAAIBHOIO TPAHCHOPTA C MEPCIEKTUBOM YIyUIlIEHUs
3G (GEKTUBHOCTH, MPUBJIEKATEIBHOCTH M KOHKYPEHTOCIIOCOOHOCTH 3TOH (hopMBI TpaHcHopTa Hu
00CITy>)KUBAHHUSI IS yIOBJIETBOPEHUS MOTPEOHOCTEH KIIMEHTOB M TOBAPOIIPOM3BOUTEIICH.

[lepeunicanM TeMbl UCCIEIOBAaHUN U Pa3pab0TOK — OHH BKIIFOUAIOT:

- MoBbIIeHHE 3((HEKTUBHOCTH MHTEPMOAATIBHBIX CEeTell M A MacCaXXUpOB M JJS TPY30B
MIOCPEJICTBOM BBIPAaBHMBAHUS KadecTBa pabOThl OTAEIbHBIX BHJOB TPAHCIOPTA, HMHTETrpaluu
BEPXHETO M HW)KHETO TPAHCIIOPTHOTO IOTOKA M HCIIOJIb30BAaHHE YCOBEPIICHCTBOBAHHBIX CHCTEM
VIIpaBJICHUS IBUKCHUEM;

- yaydiieHue 3(QQGEKTUBHOCTH MEpecajlouHbIX IMYyHKTOB MOCPEACTBOM ONTHUMHU3ALUU U
panMoHaIu3aly UX JU3aiiHa U epecaouHbIX TEXHOIOIUH, OCOOCHHO MPH IPy30BbIX EPEBO3KaX;

- obecnieueHne yNpaBlIeHHS TPAHCIOPTOM TEXHOJOTHUYECKOH HH(opManueil ¢ Ienbio
VIy4IICHUs] KadecTBa OOCITYy)KWBaHUS KJIMEHTOB, T.e. TIONCK W pa3paboTKa MapuipyTa, BBEICHHE
€IMHOTO OMJIETa Ha HECKOJIBKO BHJIOB TPAHCIIOpTa U MH(OpPMAIIMOHHAS MOJICPIKKa;

- pazpaboTtka Oonee >(PGEKTUBHBIX TPAHCHOPTHBIX CPEACTB M 000OpyIOBaHHA, T.€.
MOJyJTBHBIH  COBMECTUMBIA JHM3aifH TPAHCHOPTHBIX CPEJICTB, KEIE3HOJOPOKHOTO ITOJBHKHOTO
COCTaBa M CYJOB, KOTOpPBIE MOTYT HCIIOJIb30BaTh COBMECTHMBIE TOTPY30YHO — pasrpy304YHbIC
YCTPOMCTBA;

- OTpe/ieTIieHHEe CTPATEeTHI pelIeHs COLIMATbHO-DPKOHOMMYECKUX U IOPUIMUECKUX MTPOoOIIeMm,

a Taxoke Mpo0OJieM, CBA3aHHBIX C YCIOBUSIMHU O0OCITY>KUBAHUS U KOHKYPEHLIUU;
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- pa3paboTka MapKETHUHTOBBIX M TOPIOBBIX HMHCTPYMEHTOB, KOTOpPbIE  MOTJIH
OBICTIOCOOCTBOBATh  PACIpPOCTPAHEHHUIO TEPENOBBIX IPAKTHK, IyTeM TIepelayd Hoy-Xay H
MOBBIIIEHUS YPOBHS MPO(ECCHOHATBHBIX HABBIKOB.

A corpymaunyectBo Mexay [pyswert m crpanamu EC B 007acTH WMHTEPMOIATBHBIX
UCCIIETOBAHU JTOJKHO BKIJIIOYATH!

- 0OMEH 3HaHMSMHU 110 BONPOCAM OpraHU3aIlMM M TEXHOJOTHH, UMEIOIINX OTHOIIEHHE K
MHTEPMOAAILHOMY TPaHCIIOPTY;

- ompezeneHue npoOiIeM, KOTOpble BO3HUKHYT IPH B3aUMOJEHCTBUU HHTEPMOJAIBHOTO
Tpancnopta I'py3uu u crpan EC;

- OIpe/IeNieHNe KPUTEPHEB KaueCTBa, KOTOPbIe HEOOX0AMMBI Oy IyT JUIsl OpraHnu3aluy o0Ien
MHTEpMOAaIbHOM TpaHcnopTHOM cuctemsl ( [ PY3US — EC);

- ONpeneiuTh Te YIAY4YIIeHUsS, KOTOpble HEOOXOAuMbl s 3(P(GEKTUBHOCTH pPaOOTHI
MHTEPMOJAIbHBIX TEPMUHAJIOB;

- TpU3HAHUE POJH, 3HAYUMOCTH U BIUSHHUS MaTepUAIbHO-TEXHUYECKOH 0a3pl Ha
3P PEKTUBHOCTH HHTEPMOJIAIBHOTO TPAHCIIOPTA.

Ynpaenenue osuscenuem

OnTumalbHOE  yNpPaBICHUE, KOHTPOJIb M IIPOCTPAHCTBEHHOE IUIAHMPOBAHME JBUKCHMS,
IIPOUCXOJUT OHO B BO3JyX€, HAa aBTO- WJIM JKEJIE3HBIX JOPOIax MM HA MOPE, HECET ONpPEACICHHBIE
IIpEeUMyIIecTBa. JTU MPEUMYILIECTBAa BEAyT K JIydlleMy U Oosee O€30acHOMY HCIIOJIb30BAaHUIO
CYIIECTBYIOIIEH MH(MPACTPYKTYpPHI, CPEICTB TPAHCHOPTU3ALMU U OOPALICHUI0 C 000pYI0BaHHUEM.
[IpeumyiiecTBa 1ar0T BO3MOKHOCTb CO3JaHUS JOIOJIHUTEIBHBIX MOLITHOCTEH, pa3psiKEHUs IOTOKA
JBAKEHUSI, CHUKEHUS DHEPreTUYECKUX 3aTpaT U 3arpsA3HEHUs OKpyXkaroulen cpenbl. JlocTrkeHue
3TOr0 BO3MOXKHO Onarojapsi pa3paOOTKe CHCTEM, KOTOpble 0a3MpyIOTCS Ha OOIIMX TEXHUYECKUX
CTaHJapTaX M KOTOpbIE OTPaKAIOT HEOOXOAMMOCTh B3aMMOJAEHUCTBHs. Takue CHUCTEMBbI CMOTYT
[IPEOI0JIETh PA3IMYHbIE TEXHUYECKUE U YIIPABICHYECKUE CTPYKTYPBI, U KOTOPbIE MOT'YT IPUMEHSATH
COOTBETCTBYIOILIME MEpbl HaKa3zaHUs U CIYXUTb OapbepaMH B HWHTETPUPOBAHUU JBIXKEHUS KaK
BHyTpu ctpaH EC, tak u mexny EC u I'pysueit. Toabko B TakoM ciydae CTaHET BO3MOXKHBIM
CYHIECTBEHHOE COKPAlICHUE 3aTparT.

Ha nansbIii MOMEHT npuoOpUTETHBIE 00JaCTH COTPYIHUYECTBA BKIIOYAIOT CIEIYIOIIHE
HaIlpaBJICHUSA:

- CUCTEMBI YIPABIICHUS JKEIIE3HBIMU JOPOraMH;

- yIpaBJI€HUE BOJAHBIM TPAHCIIOPTOM;

- YIIpaBJICHUE BO3YIIHBIM JBUKECHUEM;

- nH(pOPMAIIMOHHOE 00ecIieYeHNe U KOHTPOJIb.

3AKIIOYEHHUE
[TpuoputeTHble 00IaCTH TPAHCIIOPTHBIX UCCIEIOBAaHUM, KaK BHIHO, OXBATbhIBAIOT MPOOIEMBI
MOJAQJIBHOTO M HMHTEPMOJAIBHOIO TPAHCIOPTa B OTHOLIEHHHM KOHCTPYKLUH, CTPOUTENIBCTBA M

OKCILTyaTalluu OCHOBHOH U paHHOHaHLHOﬁ I/IH(I)paCprKTYBI, a TAKXKC B BOIIPOCaxX B3aUMOCBSA3U U
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B3aUMOJCHCTBHS, COBMECTHBIX W COQJTaHCHPOBAaHHBIX CTAHAAPTOB M KPUTEPHEB KadyecTBa.
OueBuaHO, YTO HEOOXOAWMO COPMYIHMPOBATH MpaBHUJIA MPOIEAYpP M periaMeHTa A Yy4acTHs

I'PY3MHCKON CTOPOHBI B PEILICHMH COBMECTHBIX MTPOOIIEM.
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PRIORITY DIRECTIONS OF TRANSPORT RESEARCHES OF GEORGIA
(advance knowledge of EU policy of transport)
T. Gorshkov
Summary
Development and improvement of transport system of Georgia requires to take in account the

EU policy of transport and merger. This requires use in common of existent technologies, an
approximation technical characteristsic of this systems, security and solving ecology problems out,
amalgamation of intermodal transport between countries and others. To discuss these issues for
modern time it is necessary to implement ordinate researches which will develop transport system
and inculcate innovations. Besides this, this will help harmonization of system and perfection of

management system and others.

171


mailto:vs-borissov@hotmail.com
mailto:vs-borissov@hotmail.com
http://www.europa.eu.int/

AMBL3MOGO s 96495650030969demds Ne3 (34) 2015

GTU TRANSPORT AND Ne303
Transport and Mechanical Nel (34) E i .-93:;".; 2015 Department’s of Scientific
Engineering Department W and Research Centre
www.gtu.ge MACHINEBUILDING PRINT MEDIA
T: 68-82
Y/IK338.22
AHAJIN3 TEHI[EHHI/Iﬁ PASBUTUS TOTUCTHYECKOI'O PBIHKA
IO KHOI'O KABKA3A

Jooopmxrunauase I'.
(I'py3uHckuii Texunuyeckuit Yuusepcurert, 0175, yi. M. KocraBa Ne77, Touaucu,

I'py3us)

Pe3wome: [nobanuzayus, pacmywas — cmeneHb — IKOHOMUYECKOU — UHMEZPAyuu  MexHcoy
npeonpusmuamu Ha Bocmoke u 3anade, u oanvHetiuias uHmepHayUoOHaIU3ayUsi PbIHKO8 co30aem
VHUKATLHYIO 803MOdCHOCMb 0151 FOdicnoeo Kaskaza unmezpuposamucs 6 cghepy medncoyHapooHou
mopeognu. Jlocucmuka A611emcs KiuesblM CMOANOM IKOHOMUYECKO20 PA36UMuUsl pecuoHd.
Ohexmusnas nocucmuueckas cucmema nozeonsiem KasrxazckomyTpancnopmuomy Kopudopy
cmamsv Yyacmuio 2100ANbHOL T02UCMUYECKOL cemu U npusiieysb 2100a1bHbIX uepoxkos. OOHUM U3
OCHOBHBIX waeos no pazeumuto FOxcnoeo Kaexkasza makas kak KOHKYpEHMHAs J02UCTUYECKAs]
JloKayus, obecneuugaem cucmemamuieckoe pasgumue MmMpaHCNOPMHOU UHGPACMPYKmypbl,
Komopasi npooaém MmMpaHCNOpPMHOU  cucmeme cemegou 3pgekm u nogviuaem e2o
aghpexmuernocmo.

KiroueBble ciaoBa: KOpUAOp, AUCTPUOYIHS, PHIHOK, JOTHCTHYECKas CETh, LEMH IOCTAaBOK,

TPaH3UT, I100aNn3anus, HHTerpamus, HHQpacTpyKTypa, TPaHCIOPT.

BBEJIEHUE
PazButne JJOTUCTHYCCKHUX yciayr n HUCITIOJIB30BaHUEC I/IH(i)OpMaHI/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTHi1 PE3KO H3MCHHIIN 00BEMBI MMPOMU3BOACTBA W IMPOLCCCHI
,Z[I/ICTpI/I6y1_[I/II/I U CcnocoOCTBOBAIU CO3JaHUIK0 HHTCTPUPOBAHHOI'O r100aJIbHOTO PBIHKA.

HapaJlJ'ICJ'ILHO C YBCIIMYCHUECM r100aIbHOTO KOHKYPCHTHOI'O JaBJICHUS, MTOCTABIIUKH U TPOJaBIbI
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TpeOYIOT 3(PGHEKTHUBHBIX JOTUCTUYECKUX YCIYr, KOTOpPhIE OOECIeYMBAIOT JIOCTAaBKy TOBapa B
HY>KHOM COCTOSIHUH, B HY’)KHOE MECTO, B HY’)KHOE BPEMS U 110 ONITUMAJIBHOM LIEHE.

FJIO63.JII/I33.HI/I5I TOProBJIK U IPOU3BOJACTBA BIIMAIOT HA BCC PETHMOHBI U B TOM YHCJIC HAa CTPAHBI
IOxHoro KaBkasa. Te cTpaHbl, KOTOpBIE CO3/IAIOT JIyUIIAE YCIOBUs OYAYyT MPUBJICKATh KOMIIAHUH,
KOTOPBIE SBJSIFOTCS YacCThIO TJI00AIbHOW SKOHOMHUKH. JTO OCOOCHHO HeoOxomumo uist HOxHOro
KaBkaza, nmnsi KOTOpPOro JOCTYI HAa MHUPOBBIC PBIHKH SIBIISIETCS a0COJIOTHO BaXKHOM YacTHIO
YUuThIBasA €ro HE3HAYNTEIbHBIN pasMEp S3KOHOMUKH.

B coBpeMeHHOH SKOHOMHKE, KOMITAHWW MPUHUMAIOT JIOJITOCPOYHBIC CTPATErHYECKHUE
pemieHust - TJA€ pa3MECTHTh IIPOHM3BOJCTBO, TIJieé MpOJABaThb TOBAp M KaK OOECICYHUTH
TPAHCIIOPTHPOBKY 3TUX TOBapoB. OIWH W3 BaXHEHIIHUX (PAKTOPOB BO BpeMs MPUHATHS 3TUX
pPEIICHUUA ABJIACTCA KQUCCTBO U CTOUMOCTD JIOTHUCTHUKHU. Huzkne HU3ICPIKKU MPOU3BOACTBA HE UMCIOT
HUKAKOTO CMBICJIA, €CJIM KOHEYHBIH MPOIYKT HE MOXET OBbITh JIOCTABJCH JCHICBO M HAJIE)KHO
3aka3unKy. CyIIecTByeT JiBa NPUHIUITHATIBHBIX acriekTa 3(GQEeKTHBHON e MOCTaBOK: IepBas -
3TO PacXoJbl Ha JIOTUCTUKY, BTOPAsl - 3TO KA4€CTBO JIOTHCTUKHU. TakuMm 00pa3oM, KpailHe Ba)KHO
pa3sBUBATb JIOTUCTUYCCKYIO CHUCTEMY Ha KaBkaze B neisx CO[IGI>'ICTBI/I$I Pa3sBUTHUIO TOPIOBJIH,
PETHOHAIBHON YKOHOMUYECKOW MHTETPALMU M JIOTHCTUKHU JIJISi 00CCIICUEHUS JIyYIIero J0CTyma K

MHUPOBBIM PBIHKAM.

Crparernueckoe MecTonojioxxeHue

HOxub1it KaBka3 cocrout u3 Tpex crpaH ApmeHuu, AszepOaiimkana u ['pysun. OH
pacnonoxeH Mexay YepHbim u KacnuiickuM MOpsIMM M Ha BOCTOKE T'paHUYMT C LleHTpanbHOI
A3muei, ¢ 10)KHOU cTOpOoHBI ¢ bimkarM BocTokoM, ¢ 3anaaHoi ctopoHsl ¢ Boctounoi EBponoit u
¢ ceBepHoit ctoponbl ¢ Poccueit (puc 1). OH cityXUT Kak mepekpecTok Mex 1y EBporioit u Asueit u
aBigeTcs BakHOHM yactbio Hosoro llenkosoro Ilyru- «TpancnoprHeiii kopugop Epona-Kaskas-
Aszus» (TPACEKA).

KonkypentHoe npeumymiectBo IOxHoro KaBka3za kak TpaH3UTHOTO 3B€HAa OCHOBAaHO Ha
TOM, 4TO Kparyailmum nyreMm coeaunser Cpeanioro Asuio ¢ 3amanHoit EBpomoii, Typruio c
Poccueit u koTopslit mpoxoauT yepes ['py3uto u AzepOaiikan 1 TeM caMbIM co3fiaBast KaBka3ckuit
Tpancnopraenii Kopunop. I'py3us csoumu uepHomopckumu nopramu llotm m barymm ciyxur
ocHOBHBIM BopoTam st FOxkHoro KaBkasa u LleHTpanbHOM A3uu, I€MCTBYS B KAYECTBE TOPTrOBO-

JIOTUCTUYECKOro xaba AJId BCETO peruoHa.
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Pucynok 1: Crparernueckoe pacnoJio:xkenne IOxxnoro Kaskasa

Hemounuk: Humepnem

PoJIb JIOTHCTHKHY B Pa3BUTHH PErHOHAJIBHOM YJKOHOMUKH
Jloructuka sBiseTCs Ba)KHOM 4YacThi0 pervoHaibHoi skoHOMHKM Ha lOxxHom Kaskase.
Jlonst oTpaciu TpaHcHopTa U JJIOTUCTUKHU B peruoHanbHoM BBII cocrasmnsier npumepno 10%.
I'moGanuzanuss M pacTyiias SKOHOMHYECKas WHTErpalus MEXIy HNpeInpUsTUsIMH Ha
Bocroke n 3anane, 1 MHTEpHAIIMOHAIM3ALUs PBIHKOB CO3/1a€T YHUKAJIbHYIO BO3MOXKHOCTbH IS
uHTerpanuu Kapka3zckoro pernosa B MexayHapoaAHYI0 Toprosito. [lepeaoBas cucreMa JOTUCTUKU
NMOBBIIAET 3(P(HEKTUBHOCTh LIETIOUYKH MMOCTABOK U JIEJNAET €ro JEIIEBJE, YTO SIBISIETCS BaKHBIM

(I)aKTOpOM I YKPCIIJICHU A KOHKypeHTOCHOCO6HOCTI/I peruoHa u KOMHaHI/Iﬁ, pa6OTaIOH_II/IX TaM.

Tennenuun Jlorucruyeckoro Poinka
C 2009 ronma pelHOK TpaHcmopTa U joructuku Ha FOknom KaBkasze AMHAMUYHO pacTer.
Cpenneronosele Temnbl pocta coctaBisioT 10%. Ilo mpornosam [lemapramenrta Jloructuku
Texunueckoro Yuuepcurera ['py3uu (I'TY), aTa TeHaeHIMs OyaeT MPOJOIKATHCS U B Oy yIIEM.
I'py3us, Kak IIaBHBIM TpaH3UTHBIA KOpuAop Ha KaBkase MOKa3pIBaeT NTMHAMHYHBIA POCT
rpy30BbIX TiepeBo30K. Uckmodenuem siisercs 2013 roxm, korma oOmmii 00beM TPY30BBIX
epeBo30K Aoctur 47,6 MIIH TOHH, 4TO Ha 3% MEHbIlE, YeM 3a Npeapaymui rog. OcCHOBHOM

HpH‘{HHOﬁ 3TOr0 CHHXKCHHUS SBIIIETCSA OCJIa0JICHHE 3KOHOMHUYECKOTO pocta B PETUOHC U

YMEHbIIIEHNE TPAH3UTHBIX JUKBUIHBIX TPY30B (puc 2).
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Pucynok 2: /lnnamuka rpy3onepeso3ok B I'py3nu (MJIH. TOHH)
Ucmounuk: Munucmepcmeo xonomuxu u ¥Ycmotuiuugozo Pazsumus I py3uu
Poct koHTeitHEepHBIX EpeBO30K B opTax [ py3un 3HaunTenbHbli 1 B 2013 ObLIT peKOpAHBIM
rogoM. KosnngectBo oOpabarbiBaeMbix KoHTeiiHepoB gocturiio 403 447 TEU B o6oux noprax, 4to

Ha 13% Gonbie, yem 2012 roay (puc 3).

WH/n W ABTOMOGMALHLIA W Mocpkoi B BO3AYWHBIR

—4—Batymm ——Tlotn

2009 2010 2011 2012 2013

Pucynok 3: O0bémM KOHTelHEePHBIX PucyHnok 4: Jlosis1 pa3Jn4HbIX BH/10B
nepeso3ok B I'py3mHcKHX nmoprax (ThIC. TPAHCIOPTA B 001eM 00bEéMe

TEU) rpy30BbIX nepeBo3ok 2013 (MuH.
HUcemounux: Munucmepcmeo Ixonomuru u TOHH)

Yemouuueozo Pazeumus I'pysuu Hcmounux: Munucmepcmso

Oxonomuru u Yemotuiuusozo Pazeumus
I'pyzuu

Pacnipenienienrie rpy3omoToKOoB IO BHMJAM  TPAHCIOpPTa IMOKAa3bIBA€T, YTO AaBTOMOOWIBHBIN
TPAHCTIIOPT 3aHUMAET CaMyl0 OOJNBIIYIO JOJNI0 TPY30BBIX MepeBo30K B ['py3un. O0BEM rpy3oB

NEpCBO3NMEBIX Ha )I(/I[ coctaBiasieT TOIbKO 29%. OcCHOBHOM HpH‘-IPIHOﬁ OTOr0 ABJIACTCA

OTHOCHUTENILHO BBICOKHE Tapudbl, HEIPHEKTUBHOCTH >KEIE3HOJOPOKHOU HHPPACTPYKTYPHI U
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HU3KHUI YPOBEHb YCIYT TPY3MHCKOMH KEJIe3HOJOPOKHOM KOMITAHUY, 4YTO AEIaeT aBTOMOOUIIbHBIE
MEePEeBO3KH 00JIee KOHKYPEHTOCTIOCOOHBIM.

OOBEMBI TPY30BBIX aBHANEPEBO30K B ['py3uu SBISAIOTCS HE3HAUUTENbHBIMH. OCHOBHYIO
YacTh COCTABIAIOT BHYTpeHHUE TIpy3bl. OnHako bakMHCKMH MeEXIyHapOAHBIH a’pomnopt
pa3BUBAETCA Kak PErMOHAJIbHBIA BO3IYIIHbIN IPy30BOM Xab, KOTOPBIH CIIy’)KUT B KAUECTBE TOUKU
KoHcomuparmu Uit KaBkaszckoro perwoHa. B 2012 kommdectBo 00paOOTaHHBIX T'PY30B B

asponopty baky nocturio 135 000 ToHH.

OcHoBHBIE NTPO0JIEMBI JIOTHCTHYECKOH 0TPaCIH
HepasBurocts HHPPACTPYKTYphI U OTCYTCTBUE KOMITETCHIIUHU B JJOTHCTUKE U YIPABICHUN
LIENU TTOCTaBOK CO3/JAI0T CYIIECTBEHHbIE OTPaHUUYEHUS JUIsl Pa3BUTHUS JIOTUCTUYECKOIO PbIHKA Ha
IOxnom KaBkaze. OpnHONW H3 OCHOBHBIX HpPHUYMH HEI(P(PEKTUBHOCTH CYIIECTBYIOLICH
TPAHCHOPTHON UH(PACTPYKTYpPHI ABJISIETCS TO, YTO OH HE UMEET CeTeBOro 3dpdekra.

MecTHblE JIOTUCTHYECKHE YCIYTH XapakTEpHU3YIOTCS KaK OTrpaHUYEHHbIE U JIOPOTHE.
Tepmun "noructuka" TPAAUIIMOHHO COJEPXKHUT TOJBKO TPAHCIOPTHBIE yciayru. KomruiekcHbie
JIOTUCTUYECKHE YCIIYTH, KaK CKJIaJUpPOBaHME, PACIPEICIICHUE, YIIPABICHUE LETOYKAMH IOCTaBOK
OCYILECTBIISIOTCS B OCHOBHOM BJIaJIeNIbLIaMU IPy30B (IIPOU3BOAUTENN, TOPrOBbIE KOMIIAHUN).

CraHmapToB JIOTHCTHYECKMX TIPOLIECCOB HE CyHmEecTBYIOT. HalOmromaeTrcst cepbE3HbIit
NeUIUT  KBAIM(UUMPOBAHHBIX  TOCTAaBUIMKOB  KOMIUIEKCHBIX  JIOTUCTMUECKHUX  YCIYT.
WHudopmanMoHHble CHUCTEMbI AJs IUIAHUPOBAHMS W MOHUTOPHMHIA IeNed MOCTaBOK BCe ellle
UCKIIIOUEHHE. MEXIyHapoJHbIM KOMIIAHMSIM B PETHMOHE OYEHb TPYIHO OCYILECTBIATH
MOCJIEZI0BAaTEIbHbIE CTPATETUH MU3-3a HEAIP(PEKTUBHOCTH JIOTUCTHUECKOH HHQPACTPYKTYphl U
nepuuTa KBATUQUIMPOBAHHBIX pabOUYMX KaJIpOB.

OcHOBHBIMM MrpoKaMH Ha KaBKa3CKOM JIOTMCTHMUYECKOM PBIHKE SBIISIOTCS KJIACCHYECKUE
HKCHEUTOPHI, 3aHUMAIOLINeCS IJIaHWPOBAaHUEM TPAHCHOPTHBIX mporeccoB. [loprdens ycmyr
TUX KOMIAHUHN O4YeHb orpaHudeH. OTCYTCTBYET JOTMCTMYECKHUN ayTCOPCHUHI M CTOPOHHHUE
MOCTAaBIIMKKU JlorucThueckux ycayr (3PL). VuuteiBasgs 3T ¢akThl, MecTHble KOMIIAHUU
(mMpou3BOANTENM, PO3ZHUYHBIE U ONTOBBIE TOPIOBBIE KOMIIAHUH) BBIHYKJIEHBI 1€pPKaTh MIOYTH BCE
JorucTUYeckue (PyHKIMM BHYTPH KOMIIAHHWH, KOTOpBIE JIeNaloT CTOMMOCTh KamuTaia Oosee
JIOPOTOM, M BIMUSIOT HETaTMBHO Ha KayeCTBO YCIYr KOMIAHUU U 3(PPEeKTUBHOCTH IEMOYeK
MOCTaBOK. 3aTpaThl HAa JIOTUCTHKY y 3THUX KOMIIAHUI OorpomHble. TakuM oOpa3oM, MECTHBIM
KOMMaHUsAM 0e3 3(h(heKTUBHOTO IOTUCTUYECKOT'O CEPBHCA OUE€HB TPYAHO 3aBOEBATh KOHKYPEHTHOE

NpEeUMyIICCTBO U BBICOKYIO MPOU3BOAUTCIILHOCTD.
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Ba:xxHocTh pa3BUTHS JIOTUCTHYECKOH HHPPACTPYKTYPbI

[Iponecc riaobanu3anuy U U3MEHEHHUS! CTPYKTYpPhl MHPOBOTO PBIHKAa TPEOYIOT KOPEHHOM
MIEPECTPOUKH U NIEPEOPUEHTALIUN TPAHCIIOPTHOT'O U JIOTUCTHYECKOr0 pbiHKa Ha FOxHOM KaBkase.
C pocToM NOTPeOHOCTH B KOHKYPEHTOCIIOCOOHOCTH ¥ YMEHBIIEHUH JOTMCTUYECKUX 3aTpaT IyTeM
IIPEJOCTaBIICHUS aJIeKBaTHOH U 3()(pEeKTUBHON CUCTEMBI JIOTUCTUKH SBISIETCS 00JIe€ BaXKHBIM, YEM
KOT1a-1100.

B cBs3u ¢ pasButHeM 35((HEKTUBHON CHCTEMBI TPAHCHOPTHPOBKH M JIOTMCTHYECKOM
uHpacTpykTypbl cTpaHbl lOxHoro KaBkaza uMEOT peanbHbId WIAHC U NPUBJICYECHUS
MEX/YHApPOAHBIX HOCTABILUKOB JIOTUCTUUYECKUX YCIYTI U TJ00aJIbHBIX MIPOKOB B PETHMOH, YTO
MO3BOJISIET 00ECTIEUUTH JOCTYI K MUPOBOM JIOTUCTHYECKON CETH.

[IpaButensctBa crpan  IOxuHoro KaBkasa mnpuszHalOT HEOOXOAMMOCTb pa3BUTHUS
3¢ GEeKTUBHON TPAHCHOPTHO-JIOTUCTUYECKONH CUCTeMbl B permoHe. OIMH U3 CaMbIX Ba)KHbBIX
UHOPACTPYKTYPHBIX IPOEKTOB SIBISETCA CTPOUTENBCTBO JKEJIE3HONOPOKHOW JuMHMM baky-
Townmucu-Kapce (puc 5), coenqunstonieit ['py3uto u Azepbaitmxan ¢ Typrueit. Jlopora Hanpsmyro
cesker I'pysuto ¢ Typuwmeil, uto Oyaer cnocoOCTBOBaTh OTKPBITHIO Mpoxoaa K EBpome u
CpenuzeMHOMY MOpIO 0oJiee JeleBbIM U KOPOTKUM TPAHCIOPTHBIM KOPUIOPOM, Oiiarofaps uemy
Bo3pacTeT (QyHKIUSA I'py3MHCKOM JKene3HOH AOporM Kak ajJbTepHATHBHOIO TPAHCIOPTHOIO
kopugopa mexay EBpomoit m Asueil. 3aBepilieHHE CTPOUTENBCTBA JKEJIE3HOW JOPOTH, II0

nporHo3am oxwunaercs B 2015 roxy.

e
B GEORGIA ¥
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y Ahilkelek Uil s X ’
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TURKEY

Pucynok 5: Kenesnonoposxxnas iuHus baky-Tonmmcn-Kape
HUcmounuk: Hnmepnem
Kpome BblllIeyKa3aHHOTO NpPOEKTa €CTh JBa KPYMHBIX HHQPACTPYKTYPHBIX TMPOEKTa,

KOTOPLBIC 3HAYUUTCIIBHO YBCJIWYAT IMPOITYCKHYIO crmocooHocts KaBka3zckoro TpchnopTHoro
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Kopunopa. 9To mpoeKT CTpOUTEIHLCTBO HOBOTO KacIUKCcKoro mopta baky B Ansat B AzepOaiikane

U CTPOUTEIBCTBO HOBOIO IIyOoKoBOAHOro nopra B I'py3un B Anaxnus. Ilopt baky B Ansar B

CTaJNM CTPOUTENHCTBA. 3aBeplleHUE epBOro 3Tana HameueHo B 2015 roxy. CTpouTenscTBO

HOBOT'O MOpTa B AHAKJIMS [TOKa ellle B panHel cranuu. [IpaButensctBo I'py3un 00bABHIIO TEHIED

Ha CTPOMUTENbCTBO Mmopra.  KOHCOPIHMYM, KOTOPBIH MOCTPOUT MYJIbTU(GYHKIIMOHATIBHBIN,

r71yOOKOBO/IHBIN MOPT, OyzeT BhisiBIEH 10 KoHIa 2015 rona.

Heo0xoanmple maru no pa3BUTHIO JIOTHCTHYECKOT0 CEKTOPAa B PernoHe

ITo mporuo3am Jlemapramenta Jloructuku I'TY, Ha FOxHOM KaBkase rpy3oBbie IEpeBO3KH OyayT

pactu Oosiee yeM Ha 5% B OmKaillMe TOABI, YTO IOAPa3yMEBaeT IMOBBIIICHHWE CIIpPOca Ha

KOMIIJICKCHBIC JIOTUCTUYCCKHUEC YCIIYTH.

3(1)(1)6KTI/IBH85I CHUCTEMA JIOTUCTUKHU ITO3BOJISICT PETUOHY CTATh YaCThIO r100aIbHON TOTUCTUYECKOH

CCTH U IIPUBJICYDb rI100aIbLHBIX HUI'POKOB. I[J'IH peaiu3aniu 3TOro IHnOTCHIHAJIa JOJIPKHBI OBITH

MPEATPHUHATHI CIEAYIOIIKE [aru:

pa3paboTKa JOJArOCPOUYHBIX IOTUCTUYECKHUX CTPATErUil, KOTOpbIe OYIYT COCPEIOTOUEHBI Ha
VKpeIUIeHHe  KOHKypeHTocmocoOHoctn  crpaH  FOkHoro KaBkaza B KkadecTBe
PErHOHAIBHOIO JIOTUCTUYECKOr0 Xaba W HHTErpalud pPErMoHa B  IJ100ANbHYIO
JIOTUCTHYECKYIO CETh;

CHUCTEMAaTUYECKOE  pa3BUTHE  TPAHCHOPTHOW  HMH(QPACTPyKTyphl, KOTOpas  JacT
TPAaHCIOPTHOM cUCTEMBbI ceTeBOM 3(P(PeKT 1 MOBBICUT €€ 3P HEKTUBHOCTH;

[IpuBneueHne YaCTHBIX MHBECTULMM B pPAa3sBUTHE TPAHCHOPTHOW M JIOTUCTHYECKOH
MHQPACTPYKTYpPbl € IOMOIIBIO COOTBETCTBYIOUIMX (OPM rocynapcTBEHHO-YaCTHOTO
naptaepctsa (I'ID);

I"apMoHU3a1ysi HOPMAaTUBHON - PAaBOBOM M HOPMAaTHBHO-TEXHUYECKOH 0a3bl B 00JacTH
TPaHCIOPTA U TOPTOBJIH AJIsi COACHCTBUSI TOPTOBJIE M IPUBIICUEHUIO MTPSIMBIX HHOCTPaHHBIX
WHBECTHUIINH;

Pa3BuTHe coTpynHHYECTBA M HOBBIX MOJENEH HapTHEPCTBA MEXAY JKCHEAUTOPAMH,
MepeBO3UMKAMHU U OriepaTopaMu HHPPACTPYKTYPHI;

CozaHue COBPEMEHHBIX JIOTHCTMUECKHX 00pa3oBaTeNIbHBIX IPOTrpamMM  BBICIIETO
o0pa3oBaHMs, HUMIUIEMEHTAIUsl NPOrpaMM CepTH(UKALUU M TPEHUHTOB B OOJIACTH

JIOTUCTUKHU U YIIPABJICHUS LNCIIAMU IMOCTABOK.
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TREND ANALYSIS OF LOGISTICS MARKET IN SOUTH CAUCASUS
G. Doborjginidze
Summary
The globalization and growing economic integration between the companies in East and
West and the further internationalization of the markets creates unique opportunity for South
Caucasus to be integrated in the international trade. Logistics is a key pillar for economic
development of South Caucasus countries. Efficient logistics system enables the Region to become
a part of global logistics network and attract global players. One of the major steps for development

South Caucasus as a competitive logistics location is a systematic development of transportation
infrastructure, which will give the transportation system the network effect and increase its

efficiency.
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JOTUCTUYECKN AHAJIN3 PA3BUTHSA T'PY30BBIX HIEPEBO30OK HA
YYACTKE KOPHUJIOPA «TPACEKA» BI'PY3UN

I'. Jooopaxrununse, P.Tegopanse, I'. Cucanse
(I'py3unckuii Texuunuyeckuit Yuusepcurert, 0175, yi. M. KocraBa Ne77, Tounucu,
I'py3us)
Pesrome: B cmamve ananuzupyemcs nokasamenu 2pyzoobopoma wua Ipysunckom — yuacmke
kopuoopa  «TPACEKA». [aemca nocucmuueckuil ananuz epy3zoobopoma u cOelaH NPOSHO3
3akonomeprHocmu e2o pocma 0o 2020 2ooa. Ilposedenvi ucciedosanusi YpoeHs 3acpsi3HeHUs
ammocghepvl na smom yuacmre kopuoopa « TPACEKA» epeouvimu ewjecmeamu om 8bIXIONHBIX
24308 A8MOMOOUILHO20 MPAHCNOPMA U BO3HUKULUE NPU DIMOM dKOI02udecKue npoburemvl. Yxkazan
cpocob  ynyqwenus aKonocuyeckoeo cocmosinus Ha «TPACEKA» nymem onmumusayutil
MPAHCNOPMHBIX ~ NPOYECco8 ¢ UCNONb308AHUEM  JIOSUCMUYECKUX  cucmem  (6HeOpeHue
UHMEPMOOANbHBIX, KOMOUHUPOBAHHBIX U KOHMPEULEPHBIX NEPeso30K C Yelblo nepepacnpeoeieHus
2PY30NOMOKO8 HA 0ojee  IKONOSUYHBIL  HCENLE3HOOOPOJICHBINL  MPAHCNOPM), 4mo mpedyem
OP2AHU3AYUOHHYIO, MEXHONOSUYECKYIO U MEXHUUECKYI0 YCOBEPULEHCMBOBAHUS UHDPACMPYKMYpU
«TPACEKA» na yposne mexncoynapoousix cmaHoapmos.
KiaioueBbie ciaoBa:  «TPACEKA», EBpomeiickuii TpaHCHIOPTHBIN KOPUAOP, TIPy30000poT,
JIOTUCTUYECKUM aHaIN3, TOKCUYHbIE BEIIECTBA, TPAHCIIOPT, UHPPACTPYKTYpa, BBIXJIOMHBIE ra3bl.
BBEJAEHUE

Kopunop «TPACEKA» siBisieTcst 3HaUMMBIM JIJIsl TapaHTUPOBAHHOU U Y0OHOM MepeBO3KH
rpy3oB crpaH apeana Kacnmiickoro m YepHoro Mopei Ha MEXKIyHApOAHOW PBIHKH, a TaKXKe IS
MeXIyHapoaHOM O0e3onmacHOCTH. [[ist MeXTyHapOIHBIX OTHOIIEHUH U pa3BUTHUH 3KOHOMUKH [ py3un
«TPACEKA» nMeer oueHb BakHOE 3HaueHHe. PazButue MHPPACTPYKTypbl KOPHUAOPAa U POCT
noTpeOHOCTEl Ha MEPeBO3KM TPY30B, BiIEUET 3a co00M pocT rpy30000poTa M MHTEHCHUBHOCTU

JBUKEHMSI TPAHCIIOPTHOTO MOJBMXKHOIO cocraBa. Ha ceronns nepesoska rpyzoB no « TPACEKA»
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OCYILIECTBIISIETCSI B OCHOBHOM aBTOTPAHCHOPTHBIMU CPEACTBAMH, YTO CBSI3aHO C BO3HUKHOBEHUEM
OospIIMX 3KONIOrHYeckux npobdseM. [losromy, B pabore mokazaHbl pe3ylbTaThl OIEHKH YPOBHS
HKOJIOTUYECKOTO 3arps3HEHUsT Ha MarucTpajlbHOM ydacTKe Kopuaopa I'py3unm u aHanu3 myrtei
YIIy4IIEHUS YKOJIOTUHU C TIOMOIIBIO COBEPILIEHCTBOBAHUS JIOTUCTUYECKUX METOJIOB IEPEBO30K.
OCHOBHAA YACTbH

Hamu Obiia mocTapiieHa 3a7ada Ha OCHOBE TEMIIOB MOBBIIIEHUS Tpy30000poTa 10 2014 rona,
ONpeAeNuTh 3aKOHOMEpPHOCTh pocTa  TIpy3oobopora mo kopuaopy a0 2020 roma myrem
JIOTUCTHYECKOro aHanu3a. Jlyig 3Toi 1enu ObLIM MCHOJB30BaHbl PE3YJbTAaThl yUeTa KOJMYECTBa
aBTOTPAHCIOPTHBIX CPEACTB IO THIAM, C HOMOIIBIO JIa3€PHBIX JETEKTOPOB Icoms-
Software,ycTaHOBIIEHHBIX MO MOPYYCHHUIO BCEMUPHOTrO OaHKa [lemapraMeHTOM aBTOMOOUIIBHBIX
nopor I'py3un Ha gopoxknux  yuyactkax kopupopa C-01....C-05 (ITotu—KpacHslii MocT), B iepuoa
2009-2014 r.r.[1]

B Tabmuue 1. npuBeneHbI pe3ynbTaThl yueTa CYMMAapHOTO CpeIHE CYTOYHOTO U TOJMYHOTO
KOJIMYECTBA TPY30BBIX aBTOTPAHCIIOPTHBIX cpeAcTB Ha ydacTkax C-01.....C-05 kopunopa no rogam

B nniepuo ¢ 2009 no 2014 r.r.

Tabn.l. CpeoHecyTOUHbIE M CPEeOH EroAMUH ble CYMBaPH ble NOHAZATEAM KOAWMUECTBa
MPY30BbIX ABTOTPAH CNOPHEIX CPencTe Ha ydacTkax C-01....C-05 kopwaopa.

2005 2010r 2011r 20013 2008r 20140 CVMMa
CYTOUHEBIE
15333 17443 19843 20502 30376 34934 138433
o aMyHbl 2
5596545 | 63666505 | V2434325 | T483048 | 11087240 [ 12750910 | 50527863

OcHOBaHMEM JIOTUCTHYECKOTO aHajHM3a CTaja W3BECTHAs JIOTUCTHYEeCKas  (pyHKIus
@epxurocTa[2], CHOMOIIBIO KOTOPOH MOYKHO OMHMCATh 3aKOHOMEPHOCTH POCTAa 3KOHOMHYECKHX U
COLIMAJIBHBIX MIPOILIECCOB, a TAKXKE MaTePUaIbHOIO IPOU3BOACTBA. BaxkHOI 0COOEHHOCTBIO PYHKIIUU
SBIISICTCS TO, YTO OHO JIA€T BO3MOXHOCTb C TOMOIIBIO CTATUCTUYECKHX JTAHHBIX, ONIPEICTUTh Pa3HbIe
KPUTHYCCKUC, ONTUMAJIBHBIC W APYTHUEC NPAKTHUYCCKHU 3HAYUTCIBHBIC TOYKHU (1)YHKIII/IOHaJ'II)HOFO
M3MEHEHUs Ipoliecca rpy30000pora.

Pe3ynbraTi mpoBeneHHOr0 HAMHU JIOTUCTHYECKOTO aHallu3a MpHUBEIeH B TabIuIe 2.

Tabnuna 2. Oxxunaembie 3HaYSHUS TOKa3aTenei rpy3oo6opora a0 2020 r.

roabl 2012 | 2044 | 2045 | 20d6 (| 2047 | 20138 2019 | 2020
rpysood opor
ThiC.amE. T.HM 7443 | 753 7,73 812 143 | 14%| 1552 1g2

) ¥

CpaBHCHI/IC PE3YIBbTATOB TCOPCTUUCCKUX PACUCTOBC PCAJIbHBIM NPAKTUICCKUMU TaHHBIMU
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Jaly  YAOBJIETBOPUTENIbHBIE PE3YyNbTaThl (OTHOCUTENbHAs pa3HUIA He mpeBblmaer 5..7%), 4uTo
II03BOJISIET 10 JAHHBIM aHAJIN3a CIENaTh NPAKTUYECKUE BBIBOJBL.

Oxupaemblii poct r1py3oobopora B kopugope «TPACEKA» B mpemenax  15...16
TBIC.MJIH.T.KM SIBJII€TCSI PEAIbHBIM IIPU YCIOBUM SKOHOMHYECKON M MOJUTUYECKON CTaOMIM3aLMU
cTpaH apeana YepHoro u Kacnuiickoro Mopei, a Takke UX UHTErpaliii B €BpOCTPYKTYypsl. Cienyer
OTMETHTh, YTO MPH OSTOM HEOOXOJMMO DAa3BUTHE W YCOBEPIIEHCTBOBAHUE HH(PACTPYKTypH
«TPACEKA», a Takke 00J1acTh JOTMCEUYECKUX U MAPKEHTUHTOBBIX YCIYT.

IIpu srom Ha poporax «TPACEKA» HaOmomaeTcs BBICOKHMH YPOBEHBb 3arps3HEHUS
OKPY>KaIOIE! Cpelbl BPEIHBIMU BEILIECTBAMU BBIXJIOIHBIX I'a30B aBTOTPAHCIOPTHBIX CPEACTB, YTO
TpeOyeT MPUHATHS CPOYHBIX KOHKPETHBIX MEp, B NMPOTUBHOM CIIydae KOPHAOP OKAXKETCS Tepen
OONBIIMMH  DKOJIOTHUECKUMBI mpoOiiemamu. Kak  wm3BectHo Bnonms kopumopa «TPACEKA»
PacrojoKeHbl KaK HACEJIEHHBIE IIYHKTHI, TAK M CEIbCKOXO3SMCTBEHHBIE Yroapsi U peku. Ilocie ux
3arpsi3HEHUS] BPEIHBIMU BEIIECTBAMM, IIOCIEJHUE IIONAJNAOT B OPraHUu3M IPOKUBAIOLIETO
HACEJICHHS, YTO BBI3BIBACT UX 3a00JIEBaHUS MHOTUMH M3BECTHBIMH O0OJe3HAMH. Taxxke ryOuTenpHO
MOBPEXJCHUE OKpyXaromeid ¢uopbl ¥ (ayHbl. B pa3BUTBIX CTpaHax BENETCS MOJCYET U
HKOHOMHMUYECKOr0 YObITKAa OT BO3/AEHUCTBHUS BpPEAHBIX BELIECTB aBTOTPAHCHOPTA. Tak Hampumep, K
2000 roay B ABCTpHH SKOHOMHYECKHE YOBITKH OT 3TOW mpobiemsl coctaBuiu 3 mipa  EBpo, Bo
®panmmii- 21,6 miapa Espo, B [lIBennapwmii- 2,2 mupa EBpo [3], u 370 HeCMOTps Ha 4TO, 3TH CTPAHBI
YAENSAI0T OO0NbIIOe BHUMAHUE PEHICHUSIM DKOJIOTUYECKUX MpolieM. MoXHO mpeayraiarh, 4To
HKOHOMHYECKHE YOBITKU OT aBTOTPAHCIIOPTHBIX BBIXJIONHBIX BEIIECTB Ha y4acTKe Kopuaopa ['py3uun
COCTaBUT HECKOJBKO COTE€H MMJUIMOHOB €BpO, UYTO TPeOYyeT COOTBETCTBYIOLIETO MCCIIEAOBAHUS U
MOJICYEeTA.

3AK/IIOYEHUE

HeoOxonuM  HempepbIBHBIH MOHMTOPUHI  3Kosormueckux mnpobimem «TPACEKA» u
UMIUIEMEHTALUsl COOTBECTBYIOIIBIX MEPONPATUN I YMEHBUICHMs 3arpsi3HEHUS OKpY’Karollen
cpenbl. OCHOBHBIMH MEPONPUITUIMHU YAYUIICHNUs SKOJIOTMUECKON CUTYyallMil Ha ydacTKe Kopuaopa
«TPACEKA» B I'py3us MOXHO CUYMTaTh ONTUMH3AIUSA TPAHCHOPTHBIX  IPOLECCOB ITyTEM
MCMOJIb30BAHUUS JIOTUCTUYECKUX CUCTEM (MHTEPMOJAAIbHbIE U KOMOMHUPOBAHHBIE IEPEBO3KU ) U
ycoBepiieHcTBoBanue HHPpacTpykrypsl K TPACEKA)» Ha ypoBHE MEXIyHAPOAHBIX CTaHIAPTOB.

JIUTEPATYPA
1. Od¢unmnansueie nannsle JlenapramenTa aBTOMOOMIBHBIX opor ['py3un. Toumucn,2014 r;
2. JlormcTHYecKWW ~ aHaIM3 pa3BUTHS  TPY30BBIX IIEPEBO30OK HA YyYacTKe KOPHIOpa

«TPACEKA» B I'pysun. H/T XKypnan Tpancnopt u mammHocTpoeHnue TOumMcH U3

Tpancnopt u mamuaoctpoenue. Nel(29). 2014;
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3. EBpomneiickas skoHOMHMUeckas komuccus. [Ipoexkt  romy6oit xopumop. OpraHuzamms

oObeuanoHHbIX Haruu.Hero-Mopk u XKenesa. 2003 rog.

LOGISTIC ANALYSIS OF DEVELOPMENT OF TRANSPORT FREIGHT
TRANSPORTATION ON GEORGIAS SECTION OF THE “TRACECA”
G. Doborjginidze, R. Tedoradze, G. Sisvadze
Summary

The article analysis highlights of turnover on the section of the “TRACECA”, given the
logistic analysis of the volatility of freight and is made the legality of its growth forecast for 2020. IN
this article is researched the pollution level of ambient air for human health with harmful substances
on the corridor of “TRACECA” by the road transport and caused environmental problems. The way
of improvement of an ecological state is specified "TRACEKA" by optimization of transport
processes with use of logistic systems (introduction intermodal and combined of transportations with
the aim redistributions of freight traffics on more eco-friendly railway transport) that demands

organizational, technological and technical improvement of infrastructure of " TRACEKA " at the
level of the international standards.
336(M39-39335L0NS SBOOL LISEHIELIMGHSG(M LIGIB6OL
LYINGHDBIML 3M6533dMNBI LIS3NEHA(M BdSRSBNKR3IBNL
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RESEARCH PNEUMOBALANCING VIBRATIONAL SUSPENSION
SYSTEM MULTIAXIAL VEHICLE
Z. Bogvelishvili
Summary

It is considered the mathematical model of the oscillatory dynamic multi-axis
suspension system of the vehicle with pneumatic elastic elements of high pressure. Using
the developed in the theory of automatic regulation and control techniques of block diagrams
and transfer functions are described in the longitudinal plane of vertical and angular
oscillations of the sprung mass of the vehicle.

NCCJIEJTOBAHUE MTHEBMOBAJTAHCUPHOM KOJIEBATEJIBHOM
CUCTEMBI NIOJAPECCOPUBAHUA MHOI'OOCHOI'O
TPAHCIIOPTHOI'O CPEIACTBA

3. BorseJuImBuIN

Pe3rome
P aCCMOTpPCHA MareMaTnuuyccCkKas MOACIb KOHC6&TCHLHOﬁ JUH aMUYECKOU CUCTCMBI
nmoapeCCoOpuBaHrd MHOTOOCHOI'O TPAaHCIOPTHOIO CpeaCcTBa C€ MHEBMATUYCCKMMU YIPYTUMHU
JJIECMEHTAMH BBICOKOI'O OAaBJICHHS. C uCnoJsL30BaHUM pa3pa60TaHHoﬁ B TCOPHUHU aBTOMATHUYCCKOI'O
peryjiupoBaHusa W YHOPaABJICHUA MCTOAaMH CTPYKTYPHBIX CXEM U TMCPEAATOYHBIX (I)YHKI_II/II/I
OIIMCBIBACTCS B HpOIIOHLHOfI IJIOCKOCTU BCPTHUKAJIBHBIC W YITIOBBIC KOJ'IC6aHI/IH HO,Z[pCCCOpCHHOfI

MAacCCBhI TPAHCIIOPTHOI'O CPECACTBA.
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ACIIEKTBI IIPABOBOI'O PEI'YJIMPOBAHUSA JIOTUCTUKHN
I'. TkemenamBuau, X. I'mopraase, P. TerBaase

Pe3rome

B crarbe 06cyxaaroTcst mpoOIeMbl pa3BUTHS JIOTUCTUKU TPEATNPUATAN B YCIOBHSIX PHIHOYHON
SKOHOMHUKH. OMNUCHIBAE€TCA JOTMCTUYECKAsl LIENb U BXOJALIME B HEro sjneMeHThl. OTMeueHo, 4To
IJIABHOM JIBWKYLEH CHJIOM JIOTUCTUKH SIBIIIOTCS, KOTOPBIE OPUEHTHPOBAHBI Ha JIOCTHIKEHUU

9KOHOMHYCCKUX PE3YJIbTATOB.

Pabora BkirodaeTr B ceOs HampaBieHHS IPABOBOTO YIPABICHHUS JIOTUCTUKH W MOJEIH

COCTaBJICHHA KOHTPAKTOB.

ASPECTS OF LEGAL REGULATION OF LOGISTICS
G. Tkeshelashvili, H. Giorgadze, R. Tetvadze

Summary

The article discusses the problems of development of logistic of enterprises in a market
economy. It describes the logistic chain and elements included in him. It is noted that the main driving
force of logistics are transport companies that are focused on achieving economic results.

The work includes the directions of the legal management of logistic and models of drafting of

contracts.
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393m3585%by.
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1. Kpuopyauenko B.®., AxmemxanoB P.A. CoBpeMeHHbIE METO/IbI TEXHUUECKOU TUATHOCTUKU
Y HEepa3pyLIAoIIEero KOHTPOJIS JIeTaleil U y3JI0B MOJBUXKHOIO COCTaBa JK.J. TpaHcmoprta. M.,
«Mapuipyt», 2005, ctp. 390.

2. KapnoB B.A., BopoobeB A.A. Ha ocHOBe Hepa3pymaromero KOHTpoJas. M.,

«Keneznonopoxusiii Tpancopt», Ne 10. 2015.

ITPOBEPKA TEXHUYECKOM NCIIPABHOCTH I'PY30BbIX
BAI'OHOB B OKCILUIYATAIIUA
P. Mopunaan3se, I'. Hxkutumsuian, 3. Mopuniaase
Pe3rome

B cratee paccmaTpuBaeTcsi pazHOBHIHOCTh HEUCIPABHOCTEH T'PY30BOTO IMOABUKHOTO
COCTaBa KEJIE3HOJOPOKHOTO TPAHCIIOPTA M CITOCOOBI UX OOHApYXeHUs. PaccMaTpuBarOTCsS MPUIMHBI
IIOABJICHU S I[e(i)eKTOB ABTOCHCITHOTO N XOJOBBIX qaCTeﬁ, a TAaKKC BIIMSAHHUC JTUX I[G(i)eKTOB Ha
0€30I1aCHOCTh JIBHIKCHHUSI.

PexomennoBaHO UCMOJNIB30BaHWE B  OKCIUIyaTallMM YCTAHOBKH IO  OOHAPYXEHHUIO

HCI/ICHpaBHOCTeﬁ KOJIECHOM TapbI TCJICKKH.

INSPECTION OF FREIGHT CARS RUNNING ORDER IN OPERATION
R. Morchiladze, G. Tskitishvili, Z. Morchiladze
Summary
In the article is considered the types of widespread failures of railway rolling stock (freight
type cars) basic units and ways for their revealing. The circumstances of origination of failures of
automatic coupling device and running gears (bogie) and impact of these types of failures on traffic
safety are considered. Is recommended application of detecting failures of basic unit of running gears

— wheel pairs in operation.
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S3GHM&AH0)S 1LHIJIHHILLIHML
badg(360960m 653GMAol Ggrsd(30080 [amBmmagbols falo
bsJstrnggemmmlb  Bgdbognéo  mbogg@bodgBol  LoB@sbbdm®dm  ©s 8&6;]3600)3'83636@0’)2)015

B339 9Bl guebsemdo  — “(?)606153006@0 s 8&6506&0)8‘8363?)@(*}60” bsdg(360960  653Adols

Fodmegabs brgds Jedogm, obamolné® ©s Gqlgem 9696%y, GmImgdo Mbos 3dsgmaomadegl

3990093 dmonbem3zbgdls:

1.

653630 bs Fglitrmemegl A4 gm@dsdol Jemsmeols 1,5 0bBg@gsmon 633 g3960by
ISO 18)96@sol dmmbemzbols dobgozon:
8) 6s3Om3o  bos dmdbspwql  Microsoft Word-do  (sbeoggdols  ©s  gertrdmemgdols
905930l 3s8mygbgdom;  Ygledmgdamos  3sdmygbgdme  obgl  Microsoft Excel-ol
3693(153s.
3) Lodndsm Jomsemeols dobegtol bmdgdo: bgos — 35 33, J3gos — 25 33, dsézbgbs — 20
39, dstrx3gbs — 20 33.
a) Joormem  965Bg Bgliermemgdgemo 658630 gbos sofgml  LItNUSX — ol asébognéols
Fr0g800, obamoln® ©s Gl 9693%g Fglernmgdnmo 6586mdo o — Times New
Roman 3&og@00.
©) 653mmdol  @sbobgmgds mbos sofyml  LitMtavr  3s660896m0l  dogdoon (14B);
338™e0l Lobgmo s a3060 —  LItNUSX  godbogynéol  dcogdomn (13B); wosbsbgemgds
m6as60b3(300L, Lswsz Fqlergmes bsdnBsm, mbrs dogmooml g@Rbormgddo — Moy om
13B; 6586030l é9body mbos gbernmegl 390bogo dogdoo 12; Ls3zs60m Logyszgdo —
05300 12; 6536030l Fgdbgo — 12; Glnem 9bsby dgbernmadanemo 6586mdo — GHoxBom
125 emodgesdyn®ols Bsdmbsmgsmols dgdwga gom3zols Hgbomdy obamolinéd s Gmlinm 9690%)
F9dqa0  domomgdoo: 6530mdol  Eslsbgmads, s3B™M0l (s3¢m®go0l) Lsbgmo ©s g3s60.
950739l m3memds Mbes ogmls 10-15 B ®oJmbo;

2. 658630 (o®dmwagbormo mbos ogml 3m33sdd ©olizbg (CD-R) ©s 900 g3bgd3mstee Ad
ool Jomsrety (3sg0me) @sddrowo;

3. 653603l 0sb Mbes gEm3mEgl dmbs3gdgdo 3380l (s3BmE930l) Bglsbgd: LadgsbogHe
bstobbo, [megds ©s 0sbsdwgdmds;

4. Ggesdios bsOl andgOl 960 Fn@bsmBo gAmo s 0g303) 93390l dogH Bglernmadmem
365939896 Lsdo bgoBool gsdmJzggbgdsls;

5. 658630l 3390980l emEgbmds gsbolsbra®gds 5-s6 10 3396 ©sdmy;

6. 5330 3sbgbl 9398l 6533l Bobsstlls s bstolbby;
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K CBEJAEHUIO ABTOPOB

IMopsinok npeacraBjieHus: B peJaKIUI0 HAYYHBIX padoT

B xypnan “TpaHcnopT W MalmIMHOCTPOEHUE” TPAHCIHOPTHOTO M MAIIMHOCTPOUTEIHLHOIO

¢dakynpTera ['py3sMHCKOTO TEXHHYECKOTO YHHMBEPCHTETa Hay4Hble paOOThI IMPEICTABISIOTCS Ha

IPY3UHCKOM, aHTJIMMCKOM U PYCCKOM SI3bIKaX ¢ COOIIOCHUEM CIeAYIOIINX TPeOOBaHHIA:

L.

Pabora nomkHa ObITh BeIOJTHEHA HAa Oymare popmatom A4 c uaTepBaioM 1,5 Ha me4aTHOM
JHcTe cornacHo TpeboBanusam ctangapra 1SO:

a) Pabora moxgroraBmuBaercs B Microsoft Word ¢ ucrionb3oBaHueM peakTopoB TaOIUI[ 1
bopmyi1; BO3MOXKHO UCIOb30BaHue mporpammbl Microsoft Excel.

0) pasmepsl mousig paboyero iucra: BepxHee — 35 M, HIKHee — 25 MM, jeBoe — 20
MM, npaBoe — 20 mwm.

B) BBINOJHEHHAs HA TPY3MHCKOM SI3BIKY paOOThI J0JKHA ObITh HaOpaHa mpudtom LIitNUSX,
BBINTOJTHEHHBIN HA aHTJIMICKOM U PYCCKOM si3bIKax paboThl — mpudTom Times New Roman.
r') Ha3BaHHe PabOTHI JOJKHO ObITh HaOpaHo mpudrom LitMtavr (14B); ums u dbamunus
asropa — mpudrom LitNusx (13B); nHasBaHme opraHm3anuu, rj€ BBIIOJIHEHA paboTa,
yKas3blBaeTcsi B ckoOkax — mpudrom 13B; pestome paOoThl BBINOIHSAETCS KypCHBHBIM
mpudrom 12; xmroueBsle cioBa — mpuprom 12; TekcT pabotrel — mpudpTom 12;
BBITIOJTHEHHAs] HA PYCCKOM $3bIKYy pabota — mpudrom 12; mocie nurepaTypbl Npuaaraercs
pe3ioMe Ha aHTJIMICKOM M PYCCKOM $I3bIKAaX CO CJIEIYIOIIMM YKa3aHHEeM: Ha3BaHHE padoThl,

ums 1 pamunus aBTopa (aBTopoB). O0bEM pe3tome He 1ojkeH npeBbimarh 10-15 cTpok;

2. Pabora nomxkHa ObITh mpeAcTaBieHa Ha komnakT-aucke (CD-R) u B omHOM sK3eMIutsipe

(pa3bopuunBo) HareyataHHOW Ha Oymare ¢popmara A4;

3. K paborte mpunaratrorcs JaHHble 00 aBTOpe (aBTOpax): Hay4Has CTENEHb, 3BaHHEL W

[OJIKHOCTb;

4. Penakius corimacutcs HamedaTaTh B OJJHOM JKYpHAJIC HE Ooiee TpéX CTaThbel BBHITOJHEHHBIX

OAHHM U TEM K€ aBTOPOM;

5. KonugecTBo nuctoB paboThl onpeaensercs ot 5 1o 10 ctpanwuir;

6. ABTOp HECET OTBETCTBEHHOCTD 32 COZIEpKaHHUE U KaueCTBO paboThl;
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FOR AUTHIORS

procedure for submission of scientific papers in journal

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

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

a) The paper must be prepared in Microsoft Word with using of redactor for the tables and
formulae; is possible to use the program Microsoft Excel.

b) Margins: top — 35 mm, bottom — 25 mm, left — 20 mm, right — 20 mm.

c) Performed in Georgian paper must be typed in LitNusx, performed in English and Russian
papers — in Times New Roman.

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

(13B); affiliation, in parenthesis — in 13B; abstract must be performed in italic 12; keywords

—in 12; body-type — in 12; performed in Russian paper — in 12; after references should have

the abstracts in English and Russian with following: title of paper, name and surname of

author (authors). The abstract should not exceed 10-15 lines;
2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed on format

A4,

3. The paper should be accompanied with the information about author (authors): scientific degree,
rank and position;
4. Pe,[[aKI_II/ISI COTJIaCHUTCs HaIlle4aTaTb B OJHOM JKYpPHAJIC HC Ooiee TpéX CTaTbey BBIMTOJIHECHHBIX

OIHHUM U TEM KC aBTOPOM;

5. Size of paper’s sheet is determined in range from 5 up to 10 pages;
6. The author is wholly responsible for the contents and quality of the paper;
7. Aforementioned requirements are necessary for the scientific paper to be accepted.

The work is printed at the expense of the authors.
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