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YK 621.923
JHEPI'OCHWJIOBBIE TAPAMETPBI JIEHTOYHOT O ITMJIEHUA
KOMITIO3UIIMOHHBIX MATEPHUAJIOB

Yuruaze 3. 1., lNenamsuian U. H., Kangeaaku B. J., AoaumBuiu B. B.
(I'py3uHCcKMii TEXHMYECKN YHUBEPCUTET, TPAHCIIOPTHBIN U
MALIMHOCTPOUTE/ILHBINA (akyibTeT, yi. M. Kocrasa 77, 9175,

Tounnmcu, I'py3us)

Pe3tome: Ha ocnosanuu mamemamuyecku CHAAHUPOBAHHLIX U CMAMUCMUYECKU 00pabOMAaHHbIX
IKCNEPUMEHMATLHBIX OAHHBIX BbIBEOCHbL VPAGHEHUS Pecpeccuil, ¢ NOMOWbIO KOMOPbIX MONICHO
onpeodenums 8eUUUHY COCMABTAIOUUX CUTL PE3AHUA KOMNOZUYUOHHBIX Mamepuanos (naumuel JJCIT u
MDF), & 3agucumocmu om pexcumo8 ux oopabomku, Kak Hanpumep ycuaus noodavu Q u
HOPMATbHOU K Hell cuibl S, Komopule s6IAI0MCA 8ANCHEUUMUMU KOMNOHEHMAMU NPU ONpeoeleHun
obwetl cunvl pezanusi P u mownocmu pezanus N, umo Heo6Xo00umo 011 NPpoeKmuposanus 106020
000py008anusL.

KawueBble cjioBa: CHIbI PE3aHUsl; KOMIIO3UIIMOHHBIC MaTepUAIIbl, ICHTOUHOE MHJICHHE; PEIKUMBI

pe3aHus; ypaBHEHUS PErPECCU.

BBEJIEHUE

B ycnoBHsX 53KOJOTMYECKOTO KpU3KWca Bce OoJjiee aKTyaleH BOMPOC HCIOJIb30BAHUS
pecypcocOeperammunx TeXHOJIOTUH B JAepeB0ooOpadaThiBatonieil MPOMBIIUIEHHOCTH. [loaTOoMy
OIHMM W3 TyTEH pemeHus] 3THX BOIMPOCOB SBISETCS YBEIWYEHHE OOBEMOB MPOU3BOJICTBA
KOMITO3UIIMOHHBIX MaTepUasoB.

Kommo3unmoHnHpIMH MaTepraiaMi Ha3bIBAIOT IUIUTHI, KOTOPBIE COCTOSIT U3 CPEAHETO CIIOS U
C JIBYX CTOPOH OKJICCHBI OOJIMIIOBOYHBIM IMIMOHOM. CpeHHN CIOH MOXET COCTOSTh M3 IUIACTHH
LUEJIbHOW JIPEBECUHBI, PEBECHOCTPYKEUHOU IUIATHI, MOPUCTON JPEBECHOBOJOKHUCTON IUIMUTHI,
TUIICOKAPTOHHOU MUIUTHI U TMEHUCTOU CMOJIBI. MOKET UCIOIb30BaThCA MyCTOTENbIA CPEAHUN LIUT,
HaIpuUMep IIUT ¢ COPTaMU U3 TOPpUpOBaHHOW Oymaru, pelKu U3 IPEBECHOCTPYKEUHBIX TUIAT WIIHA

TBEPAbIX JPEBCCHOBOJIOKHHUCTBIX IIJIMT.



OCHOBHAS YACTD

WuTeHcudukanys mpou3BOJICTBA JPEBECHBIX KOMIIO3HIIMOHHBIX MaTE€pPHajOB HEPa3pbIBHO
CBSI3aHA C IOBBIIIEHUEM IPOU3BOJUTEIBHOCTH JEPEBOPEKYIINX HHCTPYMEHTOB, B TOM YHCIIE
JCHTOYHBIX MW, yAy4lIEeHWEeM WX  OKCIUTyaTal[MOHHBIX  XapaKTEPUCTUK, MOBBIIICHUEM
MU3HOCOCTOWKOCTH, YBEIMYCHHEM TII€pHO/a OJKCIUTyaTallud TaK Kak o00paboTka JpeBeCHBIX
KOMITO3UIIMOHHBIX MaTePHAJIOB TPYIOSMKHI TPOIIECC.

Hcxonss ®3  BBINIECKAa3aHHOTO  aKTyaJdbHBIM  CTAHOBUTCS  BOIPOC  HCCIICIOBAHHS
SHEPrOCUJIOBBIX MAapaMEeTPOB JIGHTOYHOTO NWJICHHUS KOMIO3MLMOHHBIX MaTe€pUajoB B YaCTHOCTU
T u3 JACIl u MDF. B coorBerctBun ¢ DIN EN 321 pasznuuaior 7 THUNOB IUIUT, CPEIHSAS
IUIOTHOCTB KOTOPBIX KoJebnercs ot 600-800 kr/m® m 13-14% CBA3YIOIIETO KOMIIOHEHTA CMOJIBI.

MDF — mmuter (Medium Density Fiberboard) — mpeBecHOBOIIOKHHCHBIE TUIMTBHI CpeIHEH
IUIOTHOCTH C TIOYTH OJHOPOIHBIM CTPOCHHEM. OTH IUITUTHl NPUMEHSIOTCS TPH HW3TOTOBICHUHU
MeOenn BMECTO JPEBECHOCTPYKEYHBIX IUIMT, OCOOCHHO B TeX CIyd4asX, KOrJa KaHThl M
MOBEPXHOCTH JOJDKHBI OBITH MPOMMIMPOBAHBI, @ JETa TUMA MEOCIBHBIX TBEPOK W HAKIIAJIHBIX
naHesaed BBIABWKHBIX SIIIUKOB JIOJDKHBI OBbITh JIAKUPOBAHbI WJIM MOKPBITHI IUICHKON 0e3
HEOOXOIMMOCTH HAaHECEHHsI CIIEIMAIbHON KPOMOYHOW OTIEIIKH.

MDF — miautsl uMmeroT cpeaHioro mioTHocTs ot 700 mo 900 kr/M°. W3-3a oueHb TOHKOTO,
TOMOTEHHOTO CTPOCHHS TUTUTHI, KAHTHI, & TAK)KE TIOBEPXHOCTH MOTYT OBITh MPOpminpoBaHbl. [LTuTer
TonmmMHOM Oonee 15 MM oOmamaroT xopomiell CHOCOOHOCTBIO yNEP)KMBATh BHHTHI B KaHTaxX M
TUTOCKOCTSIX. biaromapst xoporreii o0padaTsiBaéMOCTH B TOM YMCJIE M KAaHTOB, a TaKKe XOPOIIEeH
BO3MOYXHOCTH HAaHECCHHMS JIAKOB M MOKPBITUH JIJISl 3THX MaTEPHAIOB OTKPBIBAIOTCS HOBBIC TOPH30HTHI
HNPUMEHEHUS.

MDF — miuThl OPUMEHSIOT BMECTO OOBIUHBIX JPEBECHOCTPY)KEUHBIX IUIMT TOrJa, KOT/Aa
TpeOyeTcst 0cOOEHHO TOHKasl W IJIajKasi MOBEPXHOCTb M3AEIMs, KOTOpas B JAaJbHEHIIEM J0JIKHA
ObITh TOKpBITA JIAKOM WJIM TIUICHKOW. [IJis Takux wW3Ienui KaHThl W TOBEPXHOCTH MOXKHO
npoUIMpoBaTh 0€3 JOMOIHUTEIBHOTO HAKIICUBAHUS KPOMOK.

Jns  wmccnemoBaHMsS HHEPrOCHIIOBBIX —IMApPaMETPOB  IPOLECCa JICHTOYHOTO — MUJICHUS
KOMITO3UIIMOHHBIX MaTepHajoB OBUIM IPOBEJCHBI SKCIEPUMEHTHI COTJIACHO MaTeMaTH4eCKON
MaTpHIle IJIAHWPOBAHMS M BBIBEACHBI YpaBHEHUsS perpeccud it Q W S COCTABIISIONIMX CHII
pe3anus. [Ipu 3ToM mepeMeHHBIMH OCTaBaJIUCh CKOPOCTh pe3aHus V M/cek ckopocTh nojgauun U
M/MHH U BBICOTA IIPONMJIIA /I MM.

— niist oopabareiBaemoro matepuana JICIT

0=52-035X,+2,6X,+252X, 041X, X, +134X,X,. (1)

S=577-113X,+3,1X, +2,51X, — 082X, X, +1,23X, X, )



rie X,, X, u X, —ycloBHble HNEpPEMEHHbIE: X, —CKOPOCTb pe3aHus V, m/c; X, — CKOPOCTb

nozxaun U M/MuH; X, —BBICOTA IIponmiIa A MM. (cM. puc. 1, puc. 2; puc. 3)
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Puc. 1. 3aBucumMocTb COCTABJISIIOIIUX cHJI pe3anusi Qu S

. Puc. 2. 3aBHCHMOCTH COCTABJISIIOIINX CHJI Pe3aHMs
oT ckopocTu pe3anus V (o0padaThiBaeMblii MaTepual

BBICOTA MponWJa /i, =40 MM
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Puc. 3. 3aBHCHMOCTDb COCTABJISIIOLINX CHJI pe3anusi Q M S oT BbICOTHI mponuiaa h
(o6padarniBaemplii Mmatepuan [ICII; ckopocTs pesanust V,, =32,5 m/cek;

cKopocTh mogaum U, =18,5 M/MHUH)

cp

1 L H ii: i_'JLUM,MuH

Qu S ot ckopoctu noxaun U (o6padaTbiBaeMblii
JACII; ckopocTb moaaun U, =18,5 M/MHH; BbICOTA NIPONAJIA matepuan JICII; ckopocts pesanus 7, =32,5 m/c;

’



— nnst oopabateiBaemoro marepuana MJI® (cum. puc. 4, puc. 5, puc. 6)

0=682-0,47X,+3,4X, +335X, —0,59X,X, —2,08X, X, +1,78X,X,. (3)

S=758-148X, +4X, +334X, 112X X, +1,65X,X,. (4)

IV m/e

P HE R
0 5 10 15 20 25 30 35 40
Puc. 4. 3aBUCHMOCTH COCTABISIIOIIUX U pe3anuss Qu S ot
ckopoctu pezanusi V (odpabarpiBaemblii MaTepuan MI®D,

CKOpoCTh nofauu U,, =185 M/MHH; BBICOTA NPONHKIA

he, =40 MM)

MUH

ol

Puc. 5. 3aBHCHMOCTD COCTABJISIIOIIMX CHJI Pe3aHHsT
Qu S ot ckopoctu nogaun U (o6padaTbiBaeMblii
marepuan MA® ckopocth pesanust V,, =325

M/c; BBICOTA IPONMAA /i, =40 MM)

Puc. 6. 3aBUCMMOCTB COCTABJISIFOIIMX CHJT pe3anusi Q U S OT BBICOTBI npomnujaa h

(o6padaTbiBaemblii MaTepuan MJI®, ckopocTh pe3anust V,, =32,5 M/ceK;

CKOPOCTb MOJAYH U, =18,5 M/MHH)



3AKJIIOYEHMUME

JleHTOuHOE THMJIEHHE JPEBECHMHBI M JIPEBECHBIX MAaTE€pPHUajoOB BKIIOYA€T MHOMXECTBO
(akTOpOB, CBS3aHHBIX C WHCTPYMEHTAJIBHBIM MaTEpUAIOM, CaMUM HHCTPYMEHTOM H €ro
reoMeTpuell a Takke pexuMamMu o0paboTku. Kaxkmprii m3 3Tux (PakTOpoB B KOHEYHOM CYETE
OKa3bIBACT BIMSHUE HA BETMYUHY COCTABJIAIOIINX CHUJI PE3aHUS.

C WCIoIb30BaHUEM METOJIOM CTAaTUCTHUYECKOM OOpaOOTKH, IMOJYYEHHBIX PE3yJbTaTOB U
COIIACHO MaTEMATHYECKOW MAaTpUIle TIAHUPOBAHWS, B PE3yJbTAaTe BapbUPOBAHHA 3 OCHOBHBIX
PEKUMHBIX (pakTOpa ObUIM IMOJIyueHbl YPAaBHEHHsI PErpecCHM, OTpakarolue 3aBUCUMOCTH QO u S
COCTABJISIIOLINX CHJI PE3aHUSsI.

3HaueHUs] COCTaBISIIOLUIMX CHUJI pE3aHus, IOJYYCHHbIE W3 BBIBEIEHHBIX HA OCHOBE
MaTEeMaTUYECKOTr0 IUIAHUPOBAHUS JKCIEPUMEHTOB YPaBHEHHWHW PErpecCUd  COBNAJNAIOT C
SKCHEPUMEHTATBHBIMU 3HAYEHUSIMUA JITAHHBIX CHJI, YTO MIOATBEPXKIAET TMOJHYIO aJeKBaTHOCTh
MOJTyYEHHBIX PE3yIbTaTOB.

Cunel pe3anus npu nwiedunu JCII u MDF B cpennem B 2+2,5 pasa Bbllle 4eM IpU NUICHUU
HATypaJIbHOM  JpeBECHHBI, YTO  OOBSCHAETCS  MOBBIMICHHON  IUIOTHOCTBIO  JIPEBECHBIX

KOMITO3UIIMOHHBIX MAaTEPHAIOB B CPABHEHUH C HATYPAITBHOU JPEBECUHOM.
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ENERGY-POWER PARAMETERS OF COMPOSITE
MATERIAL’S BAND-SAW
Z. Chitidze, 1. Gelashvili, V. Kandelaki, V. AbaiSvili

Summary

On the basis of mathematically planning and statistically processed experimental data are
generated regression equations due that is possible to define the value of composite material’s
(particle boards and MDF) cutting forces components in dependencies of their operating mode, for
example, feed thrust Q and normal for it force S, that are most important components at definition

of total cutting force P and cutting power N that are necessary for design of any equipment.
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INPOI'HO3UPOBAHMUE BAJIOBOI'O BHYTPEHHEI'O IPOAYKTA

I'.Tkemenamsuiu, I'.3apuanze, 1. Anagamsuiau, U. Tabopun3e,
JI. AllagamiBuiiu

Pesrome

[Toxazarens BBII (Banosoro Buytpennero [Ipoaykra), MHOTO(AKTOpPHBIN MOKa3aTellb, HA
KOTOPBIA OKa3bIBAIOT BIMSHUE OOJBIIOE KOJMYECTBO pa3UYHbIX (akTopoB. Ha ocHoBaHuM
pETpEeCCHBHOTO  aHaNW3a  yCTAaHOBIIEHO, 4YTO, BBINYIIEHHAS  MPOAYKIHS,  KOJIUYECTBO
TPYIAOYCTPOSHHBIX, CPENHsIS MecsyHas 3apaboTHas IiaTa TPYJIOYCTPOCHHBIX, MHBECTUIIUU, POCT
tekymux 3arpaTt BBII, nedusmms, mokazarens nadasaimun, 3amenysitot poct BBIL. Knaccudukarms,
pazpaboTaHHass Ha JAEUCTBYIOMMX (aKTOpax MPEANPUHUMATEIHCKON NeATENbHOCTH, JacT

BO3MO>KHOCTb CTpPaHE Pa3BUTh NPUOPUTETHBIE ITYTH.

GROSS DOMESTIC PRODUCT
G.Tkheshelashvili, G. Zarnadze, D. Aladashvili, I. Taboridze, L. Aladashvili

Summary

Gross Domestic Product index is multifactorial rate, influenced by many factors regression
analysis based on revealed that: manufactured goods, the number of staff, workers average monthly
salary, investments, growth of GDP — at current prices, the deflator, the inflation rate reduces the
GDP — thegrowth. Active Factors Classification worked out on business activity will enable the

country to develop priority sectors.

16



GTU Ne85

Transport and Mechanical Department’s of Scientific

and Research Centre

Engineering Department
www.gtu.ge MACHINEBUILDING PRINT MEDIA
T: 68-82

3MOILOL IHOIXIGSLN &I6TIIV(M30 1LSII IO

%+ 8mobsdzomo, 3. gogdody, . ddgzsdzomo
(bogstronggemml Bgdbozaco mboggdlbodgdo. 3. jobgezst 4 77, 0175, mdomobo,

bsdotroggenm)

Ggbondy:  dmpgdacr bdsigosdo  [umdmeggbocmos ghmxgmsea  $gbdgdimzo  bsgaeramo, Gmdocrag
dodemgds  gsdmynbadacr  ofbsl  semgmdmenags oz bbgs  bsbol  bsbdyemols  deoremoliozol.
s@bodbemos,  Ged  msbsdaemezy  S0mdgddo  bsJmberols  bogbzols s  dHsgeemogtiezbydol,
339039 880l gobewocro dmmbegbocrgdgdol gmbly bocr ga6em oo dbodzbyermds gbofgds
bsffsdmer  @oBsobl,  dobo  ybsdemgdenmdgdol  gsdmygbgdsl  dmdbdsmgdacmos  yGsemgdols
dobsgazee.  bdsigosdo  gsbdsedgdaemos, msbsdaetmzy  dberggemomdo,  bswps; Jomgacm  swgocn
@g3b  Imdbds@ydemols  dmor beogboemygdgdo.  [Fsedsdgdoemgdo  stosk ol dscdegdemgdo,  Gerdemgdos;
03308600 dndbAsegdgemls sf08b SO0, Gemdyemay  IsHdmbogen  dylsdsdolbmdsdos ooy,
Jbogdogat @8 gemgdml  sg0l  bsgombidosh.  b§shosdo  [atidmmggbocro  goomxgmseo
396399 g0 bsggera@o  @sdbspgdmemas  b3gosecrato  fsmsenolgzsb, Gemdyemor  segoemse offmgl
3o@dmbbdgemmo  boobol g8 [39m93L  geapcocgds g0 byl ofgedl  goéer dydo  eapgberdoo
boobol  dyffmgsl.  bsygeramols gmo@do  gsytoemo  GEobol  [atocmo  dsgggdo  bewosh  gmatols

Jer3b§ommmdsl, ol dyoggee  bsygemmmo  gx6em  dfoetoe  g3¢0b dmoeol ygenl.  bsgodo
B3 s@bodbemos, ol gsfho, Ged  gEmoxgse  Bgbdydfmg  bsygermdo  gsdeygbadacro
J@semo  sEgoems@  9h3900905993s  doemobsposl s s&  Jdbol  stsbsots g ymemeigom
3Om3emgdsl, s EEIFbEI0  Gogemo  gaeeremgonmo  bolgmsool  qmbly  3sbbsmodgdon
b0 Fgbacmergsbos.

bogge6dm  Loggggdo:  Bgbdgdfmgo,  Lsggemméo,  amu@omgdgmo,  gdomobsiges,  g3memans,
3§ 363c9d9em0, dedbdsergdgmro.

QIO 3bmdogmos  Mggmads 860l 3Mmiglo, Gmdgmoi 0ogsemoliffobgdl  dogeo

6030
17



05630393070 33 y39B0mgdgdols domgdsl s MM asb3bawgdgdo, GmIgmasi R3gb 3B3wgdom
Amgmeyy dmdbdsrgdmmgdo, [sdmseeagbgb 83 3Om(3gbols demmm  3OmeEndl. IFsGdmgdgemds bros

3905G 93080, Golbo domgzs bydl sl Oggemasdols bsdgsemgdom, Gmdgmo dsbsdo  ©ssdndsml,
A6 B3dmsgsmodmls dodsdmgs, Gg3msdol Gs Lednsmgdgdo  asdmoggbml s dsbbg Gedegbo
Esb3OIRMl. 38350 smBg@bsBngosh 3sb Mbes soMBomls ol, GmIgmoai somgdmse dooygsbls
3390 Fs63sB)9ds90.

gl Lodmbemol  Lonbgzol  306mdgddo, dfs@dmgdgmms bsJdosbmdols  gsgzs@mmgds 56
0benEgds  Lefs@dmm  Fgbsdmgdemmdgdom s s 0degbo  3OmeEndigool  Fe@dmgdol  mbsto
35386050, 3960l nsbmJdsbsy  Fgdegdls dsbsto. Fgbomegol Lsboo  gsdmeol  dbmeme
dcdbdsrgdgmms  gobommemaon@o s glodnmemaon®o  dglsdmgdememdgdo.  sbgm  3o6mdgddo
8oAdgol  begdsm  mee g dos3omb  gudsemgds  dmdbdsdgdmol  glodmenmgon®
bogo®mgdgdl  ©s  dmmbmgbomgdgdl, asbsmgdol  sbsgmo  Fglsdmgdmmdgdol  gsbzomegdsl s
356 3980630L  LaBeemgdgdol 95398 Omdol asbesls.

03633900039 30630698d0  Lsmbemols Logbgols s dMsgemag@mgbgdols, sadgmgg dsbGol
a3bOEomo  dmobemzbomgdgdols Bmbbg by  guem oo  3603369mmds  gbogads  Lefe@dmme
©0bs06ls, dolo Fglsdemgdemmdgdols 3sdmygbgdsls demdbdsmgdgmms gn@smgdols dobsdsgzsc.

036339006039 bergmondo, bagos(s 30639 sa0m by g5l dcdbdsergdemols
o begbomagdgdo, IFs™Imgdmgdolmgol Lyem 3t 360336gemgsbo  sdm(3sbs brgds  dgoggemas
@03 Omdol  Fbshnbgds s bmds  Lsgnmsto  dGgbrobswdo.  FaedsBgdamado  s€0s6  ols
3736395980, OMImgdoy m8308600 dmIbsergdgmls 8F3006 OmEY305l, GMIgmoi 3sGBmboe

3933830 lmdsBos gmogy®, glogdognd ©s 3s®gdml ©s;330L bszomnbgdmsb.

6ob. 1 960xgeseo $96d9dGmgo Lsggmgeo
18



9O0xOR0  Bbdgdfmze  Lsggemrgdo  Fgodegds  3edmygbgdae  ofbsl  sergmdmmg@o oy
Ubgs Lobol  Lsldgmol  dmmmobogol. Geamé  (6mdomos, m30bols org  bgs  bsldgmadols
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O/IHOPA3OBBIN BJIATOBIIUTHIBAIOIINAN OBOJIOK JJI51 BY ThLIIKA

Jix. YnummcamBuian, M. Kunmuase, JI. MazeBamBuiIu
Pe3rome

B nmanHO# cTaThe mpeAcTaBiIeH OJHOPA30BBIM BJIATOBIUTHIBAIONINK 000JOK, KOTOPBIN
MOJKET OBITh UCTIOIB30BaH JIJIsl OYTHUIOK U3 MOJI aJIKOTOJIEHBIX U APYTUX BUAOB HAMMUTKOB. B cTaTthe
OTMEYEHO, YTO B COBPEMEHHBIX YCIIOBHIX MHOT000pa3us MPOAYKIMH a TaKkKe Ha (OHE pacTyIInux
NoTpeOHOCTEH phIHKAa BCcE OOJbIIE BHUMAHUS YJENACTCS IMPOU3BOJICTBEHHOMY U3aWHY, €ro
BO3MOXKHOCTSIM TIPUBJICKATh BHHMAaHWE IMOTpeOuTeNcii.B craThe ykazaHo, 4TO B COBPEMEHHOM
MUpe, TJIe Ha TIEPBOM MECTE CTOST MOTPEOHOCTH TOTPEOUTENS, YCHENIHBI T€ MPOU3BOIAMTEIH,
KOTOpPBIE TOCTOBIIAIOT ~ NPOAYKIIMIO, KOTOpas TOPMOHHMYHO COYETAETCSI C OATHYCCKUMH
ACTETUYECKUMH M DKOJIOTHYECKUMHU MOTpeOHOCTIMHU. [IpencTaBieHHBII B CTaThe OJHOPA3OBBIM
BIIArOBIUTHIBAIONINI 0000K U3TOTOBIICH U3 CIEIUATLHON OyMaru a roprupoBaHue criocoOCTBYET
BIIMTHIBAHHMIO OOJIBIIEr0 KOJIMYECTBA KHAKOCTH. Takke OTMEUEHO, YTO 000J0K JErKO MOJIJAaeTCs

YTUJIM3alluu U HE CO34aC€T HUKAKUX SKOJIOT'MYCCKUX HpO6JIeM.

BOTTLE DISPOSABLE MOISTURE ABSORPTION WASHER

J. Uplisashvili, M. Kipshidze, L. Mdzevashvili
Abstract

In the presented article is presented a single moisture absorption washer that would be used
for alcohol or other beverage bottles. It is noted that in modern conditions of goods fullness and
diversity, as well as on the markets increased demands larger importance is attended to industrial
design, application of its ability to the customer's attention. The article explains that in the modern
world, where customer requirements in on the first place, successful are those manufacturers who
provide to their customers products that are harmonious with ethical, and aesthetic and environment
protection issues. In the article is presented a single moisture absorption washer made from a
special paper that easily absorb poured out liquid drops and crimping will promote to the more
amount of fluid absorption. The threaded in the washer’s crimps thin rubber fibers increases
elasticity of crimp, a result the washer more closely joint to bottle neck. In the article also is
mentioned that applied in single moisture absorption washer paper would be easily utilized and does
not create any environmental problems that is especially important for nowadays complex

ecological situation.
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YIK 621.923
K BOITPOCY OIITUMHN3AIIMOHHOI'O CUHTE3A
CJIO’KHBIX CUCTEM PEI'YJIMPOBAHUA 11O
3AJAHHBIM INEPEXO/HBIM ITPOIIECCAM

MuegaumBuiau T.®., Mueaanmeuiau H. I1.
(I'py3uHCcKuil TeXHU4ecKkuii yauBepcurert, yia. M. Kocrasa 77,

0175, Tonaucu, I'py3ust)

Pe3tome: Cospemennvie asmomamuzuposanuvle CUCMEMbl HPUBOO08 NpedCmasisiom coboll 6
CMPYKMYPHOM NIAHE CIONCHbIE CUCTEMbL A8MOMAMUYLECKO20 pPe2yIupo8anus U YNpaeieHus,
oanvHeliulee COBEPUIEHCMBOBAHUE KOMOPLIX 6 CB0I0 0uepedb AGIACMCA  BANCHOU HAYYHO-
mexnuyeckou 3aoayel. B amoii ceéa3u ocobylo akmyanbHocms npuobpemarom 0npocel, CA3AHHOE
¢ ONMUMUZAYUOHHBIM NAPAMEMPULECKUM U CIPYKIYPHBIM CUHIE30M Pa3padamvléaemMulx CUCHIEM.
B macmosuyeii pabome paccmampusaromcs OpuUHAIbHble Memoodonocuyeckue Nnooxoobl U
npugedenvl  HEeKOmopvle UCXOOHble —Mamemamuyeckue 3a6UCUMOCMU, HeoOXooumbvle Ol
Ppaspabomku NPUKIAOHbIX Memo008 cuHmesa.

KiroueBble ciioBa: cucTeMa peryjIMpOBaHUs, MapaMETPHUUYECKUN CHHTE3, JKEIaeMbIe IPOIECCHI,

KOPPEKTUPYIOLINE CBSI3U, BAPHHPYEMBIE TTapaMETPHI.

BBEJIEHUE
CuctemMbl NIPUBOJIOB COBPEMEHHBIX MAIIIMH TPEJCTaBISAIOT COOOUW CTPYKTYPHO CIIOXKHBIC
MHOTOKOHTYPHBIE CUCTEMBI aBTOMaTHUYECKOTO PETyJIHNPOBAHUSL.
TenneHniuu AanpHeiIIero mMoOBbIMIEHUST AS(G(GEKTUBHOCTH pa3pabaThIBaeMbIX CHCTEM
TpeOYIOT JaNbHEHIIIEr0 COBEPUICHCTBOBAHUS METOJOB M METOJUK JUHAMUYECKHX HCCIEI0BaHUH,

HaIlpaBJICHHBIX Ha UX 0HTPIMPI38.LIHOHHBII>1 III/IHaMI/I‘-ICCKI/Iﬁ CHUHTC3.

OCHOBHASA YACTb
B o06mem cirydyae cTpyKTypa CHCTEMBI aBTOMaTHYECKOTO PETYJIMPOBAHUS BKIIFOYAET B CeOS

00BEKT PEryJIMPOBAaHUS U PETYIISATOP, OXBaUYCHHbIE OOPATHOMN CBSI3bIO O BBIXOAHOM KOOpAMHATE.
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OIHOBpPEMEHHO € 3THUM B CUCTEME MOTYT MPHCYTCTBOBAThH JOTOJHUTENbHBIE OOpaTHBIE CBSI3H, MO
oTpesicIEHHBIM JIOTIONTHATEIBHBIM KOOPJUHATAM, IOCTYMAIONIMM B CyMMHpPYIOIIEEe YCTPOMCTB
cucremsr [1-3].

B pazBuTHM TOCNENHEr0 cxeMa, MPHUBEACHHAs Ha pHC. | JOJDKHA OBITH JIOTIOJTHECHA

O6paTHI>IMI/I CBA34AMHU HC TOJIBKO IIO KOOPAHWHATC )y, HO U MO BCEM IPOMCKYTOUYHBIM KOOPpAWMHATAM

+ﬂt)

|
|
|
| v 00BEKT x
I
I
|

perynaropa 1 00beKTa peryIupoBaHusI.

F—————————

+n(t)

™ perymupopanus

_ beryop J

Puc. 1. CTpykTypa cucTeMbl aBTOMATHY€CKOI0 PeryJIMpOBaHUA

3neck (Ha puc. 1): g U X — COOTBETCTBEHHO BXOJHAs M BBHIXOAHAS KOOPAWHATHI CUCTEMBI, a
v —BbIXO/IHasl KOOpAMHATA peryJisiTopa; n(t) u f(¢)— BO3MyLIAOLIKE BO3ACHCTBHU.

B ciaydyae MHOTOMEpHBIX CXEM UMEEM JIeJI0 C BEKTOPAMU BXOJHBIX M BBIXOJHBIX KOOPIUHAT
{a}, {xp w {y).

B pasBepuyToit ¢opme k 0000mIeHHbIE (YHKIMOHAJIbHBIE JJIEMEHTHI, NPHUBEIEHO Ha
CHCTEMBI BKIIOYAIOT B ce0s yCHIIUTEIbHbIE, N3MEPUTEILHO-IPE0Opa3yIoIne, HCIIONHUTEIbHbIE, a
TaKKe ¥ KOPPEKTUPYIOIINE YCTPOUCTBA, IPHUYEM B MPSMOM LIENH BKIIOYAIOT MOCIEI0BATENbHBIE, a
B 00paTHBIX CBS3SX MapajuieIbHBIe KOPPEKTUPYIOIINE YCTpoiicTBa [4].

B OonpmmHCTBE cnyyaeB 3ajadya CHHTE3a CHUCTEM PEryJUpOBaHUS MPESyCMaTpUBAeT
MOCJIeI0OBaTENbHBIE STalbl BhIOOpA JKEJIAeMbIX XapaKTEPUCTUK PETyJIUPYEMbIX KOOpAMHAT (B
YACTHOCTH >KEJIaEMbIX MIEPEXOHBIX MPOIECCOB) U OMPEJIEICHUS TapaMETPOB JIIEMEHTOB CUCTEM M3
YCIOBHUS MaKCUMAaJIbHOI'O NPUOIMKEHUS 10 ONpPEeeHHBIM KPUTEPUSAM KauecTBa pealn3yeMbIX B
CUCTEME ITPOIIECCOB K JKeNaeMbIX (3aJJaHHBIM) IpoiieccaM [5, 6].

[Tpu 3TOM OHMM K3 Hanbosee MOJIE3HBIX KPUTEPHEB, UCIIOIB3YEMBIX IPU MPOESKTUPOBAHUH
CHUCTEM, SIBJISIETCS MOKa3aTeilb OMIMOKH, XapaKTEePU3YIOMMH OTKJIOHEHWE KOOPAWHAT CHCTEMBI OT
xemaeMbIx 3HaueHUH [1]. CTpykTypa pe3ylbTHPYIOMEH CHUCTEMBI OOBIYHO OIPENENSETCS ITHM
II0Ka3aTeJIeM OLIMOKY.

OOBIYHO HCIIONB3YyEMbIM HMHTErpajbHbIA IOKa3aTeldb OLIMOKU SBISETCS KBaJpaTUYHOM
(opmoii, onpeensieMoil BbIpa)kKeHUEM

T ( n
I(m) = {Za EMOEEAG) +ﬂm2<r>}dr, (1
o U=
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rne x.,. (t) —o0003HayaeT jKenacMble 3HAYCHHS KOOpAHWHAT COCTOsSAHHUA X, (l) H &, —BCCOBbLIC

K03(p(PULIMEHTBI, KOTOpBIE YKa3bIBAIOT HAa OTHOCUTENBHYIO B@)KHOCTh OTIENbHBIX YICHOB,
BXOJSIIIIMX B BBIPAKCHUE OUTHOKU CHCTEMBI.
B omnpeneneHHbIx ciayyasx B OJHOMEPHBIX CHCTEMax peryJupoBaHus [5,6] MOXHO

OFpaHI/I‘II/ITI)CSI q)yHKHI/IOHEU'IOM BHU1a
1(o)[[x,.(t)-x(o,,0)] dt, )
0

IJle O; — CHHTE3UPYEMbIE IapaMETPhl CUCTEMBI.

IIprueM B KauecTBE CUHTE3UPYEMBIX MOTYT BBICTYNIUThH KaK IIapaMeTpPhI IIOCIIEN0BATEIBHBIX
TaK M HapaJIeJIbHBIX KOPPEKTUPYIOIIMX 3BEHBEB, KOTOPBIE B IEJIOM PEANTH3YIOT HE00X0AUMOoe
yIpasieHue m(t) .

B mpunoxeHne k Cka3aHHOMY Ha puUC. 2 TpUBEJEHA M3BECTHas OJOK-CXeMa CHUCTEMBI,
peanusyronel ONTUMalbHbIM 3aKOH ynpaBieHus [l] ¢ MOMOIIBIO CHHTE3UPYEMbIX OOpaTHBIX

ceaseir B.(¢) (i=1,---,n), B KOTOpoil: 1. Konu4ecTBo 1eNe OOpaTHBIX CBSA3€H PaBHO MOPSIKY

CHUCTEMBI, 2. CUTHAJBI O6paTHI>IX CBSI3EH SABIISIIOTCS HU3MEPACMBIMU KOOPpAWHATAMU CUCTEMBI.

m°(t
Cymmarop @ IMpodecc

J 0. | x0...
aab] a0e ﬂn (t) i

x, (1)

£

By (1)

Puc. 2. Cxema onTUMAJIBHOMH CHCTEMbI PeryJIUPOBAHMS.

3mech Ke OTMETHM, YTO 1O TaKOM cxema CTPOMTCS METOJ| CHHTe3a, 00eCrevYHBarOIIni
3aJIaHHOE pachpesicliecHue TIOMIOCOB B TepeJaToYHON  (YHKIMM 3aMKHYTOW CHUCTEMBI Ha
KOMIUIEKCHOH TJIOCKOCTH, MOJyYUBIINI B Hadaje Ha3BaHWE METOJa CTaHJAPTHBIX KOd()(PHUIIMHTOB,
a B J1aJibHeHIIeM UMEHYEMOM MOJAJIbHBIX YIIpaBiieHUueEM [2, 3].

CucreMa HOPMAJBHBIX YPaBHEHWH JIUHAMHKH CHUCTEMBI PETYJIUPOBAHUS MOXKET OBITh
3amnrcada B BEKTOPHO-MaTPUIHOM BHJIE [ 8]

dx

{E = A{x}+1{g(t)}, 3)

rmue
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x,(2) g,(1) ay  ap 4y,
xzz(t) : {g(t)}zz gzz(t) :

xn (t) gn (t) anl anZ e ann

) =

B npunoxenue k puc. 1 B 4MCIO KOOpAMHAT X, MONAJar0T KOOPAMHATHI Kak OObEKTa

peryJjaupoBaHus, TaKU PEryJsiTopa

B npunoxeHun K 0THOMEpHO# cucteme OyneM HMeTh

g, ()

0
eoi=| . |. 4)

0

B n3o6pakenusix Jlamnaca B IpUI0kKEHUH K MHOTOMEPHBIM CUCTEMaM B MaTpU4YHOH (opme
UMeEM
(SE =) ix(s)} = {g(s)},
rae E — eAMHAYHAs MaTpULA.
B npunoxxenue xe K 0JHOMEPHBIM cUCTEMaM Oy/1eM UMETh
N(s)x(s) =M(s)g(s) ,
rae q(s) m x(s)—mu300pakeHHe BXOAHOM M BBIXOJHOW KOOPAMHAT CUCTEMbI, a N(s) u M(s)—
onpezeneHue MHOTOWIEHBI OT CTENEHeH omnepaTopa S .

[Ipu cuHTE3€ cUCTEMBI MO 3aJaHHBIM MEPEXOIHBIM MpoleccaM [4, 5, 6] B epByI0 ouepenb
COCTaBIISICTCS TIepenaToyHas (pyHKIMs HECKOPPEKTHPOBAHHOW CHUCTEMBI perynupoBaHus. [lanee B
CTPYKTYPY CUCTEMBI BBOIST KOPPEKTUPYIOIINE HIIEMEHTHI.

T.o. ansg Toro, 4TOOBI Ha BBIXOAE CHCTEMBI HMEThH KEJIAEMYIO PErYIUPYEMYI0 KOOPAUHATY

X,.(t) B CyMMHpYIOIIEM yCTPOHCTBE JOJKHO JONOJHUTENBHO IOCTYaTh BO3/ICHCTBIE

e (D) =8,.(1)—g(). (6)

B sTom BeIpaxkeHnn:

g,.(t)—>T0 BO3AEUCTBHE, pacCMaTpUBAEMOE BO B3aUMOCBS3U C pealu3alMedl KelaeMon
KoopauHatel x, (¢), g(t)—BXOJHOE BO3JEICTBUE CUCTEMBI.

3mech

8,.(s) = X, ()= g(s), (7

W,.(s)

rmue
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Mkc (S)
ch (S) = )
Ny (s)
NpeACTaBIsIET COO0H MepenaTouHy 0 (PYHKIIUIO CHCTEMBI.
OTMeTuM, 9TO MPH 3aJaHUH BBIPAKECHUS )KETAEMBIX MPOIIECCOB MOKEM PYKOBOJCTBOBATHCS

TUTIOBBIMHU XapaKTEPUCTUIECKIMH YPAaBHEHUSAMH, B YACTHOCTH MTPHUBEIEHHBIMU B paboTax [4, 7].

HanbHeiimas  3agady  (pOpPMUpOBAaHMS — JONOJHUTENBHOTO — BO3AEHCTBUA g, (s)

OCYLIECTBJISIETCS C IOMOLIbIO BBEEHUSI KOPPEKTUPYIOIINX 3BEHBEB, PEATU3YIOIINX BO3AECUCTBU:

gig (S)nap = ﬂi'xi (S) b4 (8)
gig (S)nac = Wk (S)nuc ka (c)x()lc (S) H (9)
rac Wk (S)’wc - Hepe,[[aTOqHaH q)yHK]_H/ISI IIOCJIEAOBATCIBHOT'O KOppeKTI/Ipy}OHICrO YCTpOﬁCTBa,
W, (s) =) (10)
X, (5)

B O6H_[€M CIydac 3aaada MnapaMeTpu4eCKOro CHHTE3a MOXHO CTPOUTb Ha OCHOBC

JOCTHKEHHSI TPUOJINKEHHOTO PAaBEHCTBA

ggwc(s)zzﬂixi(s)-’-gig(s)nac‘ (11)

B npunokeHMH K COOTBETCTBYIOIIMM OpHTMHajaM 337ady MapaMeTpU4ecKoro CHUHTE3a

MOXHO p€aIn30BbIBATh HA OCHOBC MUHUMMH3AIIUU KBAAPATUIHOT'O q)yHKHI/IOHaJ'Ia

(Dg :j‘|:ggﬂlf(t)_Zﬂixi(t)_gig(t)nm] dt (12)

C TIOMOIIBIO BapualMU pPEryJUPYyEeMBIX I1apaMeTpoOB MapajUIeNbHBIX M IOCIEJOBATEIbHBIX
KOPPEKTHPYIOIINX 3BEHBEB.

3mech K€ OTMETUM, 4YTO BO MHOTHX CIIydasx JUis YIPOLICHHWsSl pPacueTHOW YacTh
MUHUMM3aIU0 ¢GyHKIoHana (12) 3aMeHst0T oOpabOTKOW MO METOy HAaUMEHBIIHUX KBaJApPaTOB

CHCTEMBI YCIIOBHBIX YPaBHEHHUI

ggo/c (tv) _Zﬁixi(tv)_gig (tv’o-nj noc = O 2 (13)

v=1,..,1,
I¢ O,; — HCKOMBIC [1apaMeTpPBl [OCICA0BATEIBHOIO KOPPEKTUPYIOIIETr0 yCTPOKCTRA.
[TIpu OGonee 0OOOHMICHHOM IIOAXOJE HAa OCHOBE WCIIOJIb30BAHHS YPAaBHEHUS JIUHAMHKH

HCCKOppCKTHpOBaHHOﬁ CUCTEMbI

{%}AM 3 —{g(1) (14)
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IpU 33JaHHOM jkelaeMoi (yHKUMH X, (f) MOLIAroBO pacCcuMThIBAEM 3HaueHusa x,.(f,) M Bcex
KOOpJMHAT X, HAYMHAA C X, , T[€ {, B PACCMaTPHMBAEMOM CIy4ae MOMEHTHI V-TO LIara YUCIEHHOIO

UHTETPUPOBaHUS.

C HCIOIB30BaHUEM IOJTyYaeMbIX PE3yJIbTaTOB MPUXOAUM K YCIOBHBIM ypaBHeHusM (13), B
TOYKAX YHCIEHHOI'O UHTETPUPOBAHMUSI.

OO0pabaTbiBasi 3T YCIOBHBIE YPaBHEHUS 110 METO/Iy HAWMEHBIINX KBaJpPaTOB MPUXOIAUM K

CHCTEME HOPMAJIbHBIX YPAaBHEHHUI OTHOCUTEIILHO UCKOMBIX 3, U O, .

B cooTBeTcTBUUM € M3BECTHOH TeOopuel CHHTE3a IO 3alaHHBIM MEPEXOJHBIM Ipoueccam [5]
KeJTaeMyI0 KOOpJIMHATY 3a/1aeM B ()YHKIIMOHATBHOM B3aMMOCBSI3M C MacIITaOHBIM KOd(QPHUIIEHTaM

BpeMeHH z, , T.C. BBuue f.(z,) u o,(z, ), 4T0 Ja€T BO3MOKHOCTb JOIOJHUTEIBHOIO yBEINYCHUS

CTENIEHH TNPUOIIKEHUsT CHHTE3UPYEeMOro Ipolecca K JKEeJaeMOMYy, a TakKe pEeLIeHUs
MHOTOKPUTEPHAIBHON 3a1ayll CHHTE3A.
B pasBuTtuy nocnenHero B NpUIOKEHUH K CUHTE3Y TOJIBKO MapauIENbHbIX KOPPEKTUPYIOLIUX

3BEHBEB YCJIOBHBIC YPABHEHUS B Pa3BEPHYTOM (hopMe MOTYT OBITH 3alMCaHbl TaK:

Boxy (t,)+ Boxs(8) +...+ B,x,(8,) = 8, (2,1,) 5 (15)
v=1,...,1[
OOpabatpiBass cucreMy ypaBHeHu#d (15) mo MeToqy HaWMMEHBITUX KBaJgpaTOB, KaK OTO

YKa3aHO BbILIC, IPUXOAUM K CUCTEMC HOPMCIIbHBIX

Y @)] By X5 (1)x, () By 4 X, (1), (1) B, =X 8 e (21,03, (1,) 3

v

2%, (1%, (t) By + 2o x3(8,)x, (t,) By ++--+ 2 [x, (1)) B =
=2 80 (2,1,)%,(2,), (16)

JMHEHHBIX 0 OTHOILEHHIO K UICKOMBIM KOG GHLUEHTOM f3, .

3AK/IFOYEHUE
Ha ocHOoBe TpOBEICHHBIX HCCIEOOBAaHMN CQOpMyIHpoBaHa OOOOLIEHHAs cXxeMma
MOCIIEI0BATENBHON Peamu3alui IpoLeaAyp U NPUBEICHBl HCXOAHBIE MATEMATHYECKUE 3aBUCUMOCTH
JUTs OCYILIECTBJICHUS LIEJIEHAIIPABICEHHOIO CUHTE3a CTPYKTYPHO-CIIOKHBIX CUCTEM aBTOMAaTHYECKOT O
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ON ISSUE OF OPTIMIZATION SYNTHESYS OF COMPLEX CONTROL
SYSTEMS ON SET TRANSIENT PROCESSES
Mchedlishvili T.F., Mchedlishvili. N.P.

Summary
Current automatic actuator systems structurally represents complex automatic regulation and

control system, further improvement of that in turn represents the complex scientific and
engineering problem. In connection with this the rather actual are issues related with optimization
parametrical and structural synthesis of developed systems. In the present work are considered
original methodological approaches and are given some initial mathematical dependencies that are

required for development of applied methods of synthesis.
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INPOEKIIMOHHAS ®OPMA UHBAPUAHTOB METPUYECKOM "
A®PPUHHON TEOMETPUHU
H. HuxkBamBuiau, M. XaTtuckanu
Pe3rome
B cratne HWHBApPHUAHTBI a(l)(bHHHOfI u MCTpH‘lCCKOﬁ reoMETpUur NPCACTABIICHBI B BH/C
HHBAPHUAHTOB HpOGKHHOHHOfI r€OMECTPUHN — CJIOKHBIM COOTHOIICHUEM I'ICTBIpéX TOYCK. OTMe‘IGHO,
YTO Ha HpOGKTI/IBHOﬁ IINIOCKOCTU TOJBKO IIOCJIE€ BBIACICHUA HeCOOCTBEHHOH HpHMOﬁ BO3MOKHO

pCUICHUC 3aaa9 U3MCPCHHA OTPE3Ka B HpOCKHHOHHOﬁ CXEMC. I[aH IJIaH IIOJIHOT'O pCIICHUA STOU

3a7a4d Ha BCEN IIJIOCKOCTH.

PROJECTION FORM OF INVARIANTS OF METRIC AND AFFINE
GEOMETRY
N. Nikvashvili, I. Khatiskatsi
Summary
In the article the invariants of affine and metric geometry are presented in the form of
projection geometry — complex relation of four points. Is mentioned that on projective plane only
after the separation of ideal line is possible to solve the tasks of line segment length measurement in

the projection scheme. The plan for total solution of this task on whole plane is given.
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COBPEMEHHASA TEXHOJIOI'M BOCCTAHOBJIEHUA
ACPOAJIIBTOBETOHHOI'O ITOKPBITHUA ADPOAPOMOB

H. DnomBuian, An. Bypaynanze

Pe3rome

B cratbe paccMOTpeHbl COBPEMEHHBIE B3IVl HA PELUKIMPOBAHNUE U IIPOU3BEICHA UX
KpUTHYECKas olleHKa. PaccMoTpeHa M ompTuManbHO MojpoOpaHa HeoOXoaumas MeXaHH3alus C
TOYKM 3pEHMs] COBEPIICHCTBOBAaHMUS TEXHOJIOTMH. B cTarbe Takke paccCMOTPEHBI METOJIbI
peadmmTanuy a’dpoIpOMHBIX MTOKPHITHIN MPU MOMOIIY NPUMEHEHUS! TEXHOJIOTHH PEIMKINPOBAHHS
1 000CHOBaHBI TOJOXHUTEIbHBIE CTOPOHBI 3TUX METONOB. TEeXHOJOTHs TAaKOro THMA MO3BOJSET
OBICTPYIO PEaOMIIMTALIMIO A3POAPOMHBIX MOKPBITHIA, YTTO TOJIOKHUTEIHHO CKaXeTcs Ha paboTe
a’poapoma. AHaJOTMYHO CIy4ar a3’pOJPOMHOTO IOKPBITHIL TAKYH TEXHOJOIMEIO MOXHO

CBOOOIHO IPUMEHUTH B clicdae PeaOUINTAIIUN TIOKPHITHH aBTOMOOHMIILHBIX JIOPOT.

MODERN TECHNOLOGIES OF AIRDROME ASPHALT CARPET
REHABILITATION
N. Eloshvili, Al. Burduladze

Summary

In the article are considered modern views on recycling technologies and they are
critically assessed. Are considered and optimally selected necessary mechanization from point of
technology perfection view. In the article also are considered methods of airdrome asphalt carpet
rehabilitation by application of recycling technologies and are sounded advantages of these
methods. Technologies of such types gives the possibility to rapidly airdrome asphalt carpet
rehabilitation that is positive for airdrome operation. Similarly as in case of airdrome carpet this

technology would be freely applied in case of motor road carpet rehabilitation.
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MMOJY3ABUCUMASA TAPHUPHAS ITOABECKA 3A/IHBIX KOJIEC
JIEI'KOBOI'O ABTOMOBNJIA
b. Yeanaze, I'. Yeaunnze, H. bapa3umamBuin
Pesrome

OmnucaHa ¥ MpoaHAIN30BaHa M0JTy3aBUCUMas IIapHUPHAs I10/IBECKA JIETKOBOI'O aBTOMOOWIIS,
KOTOpasi oOecreunBaeT MOBUIIEHHYI0 0€3aracHOCTh, COKpaleHne pacxono Ha IIpoekrupoBanue, a
TaKKe YBEJIWYEHHE HAJIeKHOCTU y3/a B 1eioM. lIpenctaBiieH cXxeMaTWYeCKUH 4YepTeK IMOJBECKH.
[Ipu pa3paboTke YNMpoIIeHHON AWHAMHYECKOH MOJENH YYTEHUBl OCHOBHHE IapaMeTpH IMOJIBECKH, a
MMEHHO CYMMBI TOTEHCHUAIbHON H KHHETHYECKOW OJHEPrud Mg KaXKJO0W Maachl, KOTOpPBIE
MOJCTAaBISIIOTCST B ypaBHusA Jlarpamwxka BTroporo pogna. IlocpenctBoM BapblpOBaHUSI YHCIIEHHBIX

3HAYCHHI YJICHOB I[I/Iq)(bepeHHI/IEU'IBHBIX ypaBHeHHﬁ AOCTUTACTCA MaKCHUMaJibHasA YCTOWMYHUBOCTH

IIOJABCCKH.

SEMI-DEPENDED JOINT SUSPENSION FOR PASSENGER GARS RR
AXLE
B. Chelidze, G.Chelidze, H.BardzimaShvili

Summary

We would like to present a newly developed construction of semi-depended joint suspension
for passenger cars rear axle.

A dynamic model of suspension system has been designed.
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PABPABOTKA PEKOMEHJIALIMU 11O CHUKEHUIO TOPOXHO-
TPAHCIIOPTHBIX ITPOUCIHIECTBHUMU B I'PY3UN
BborsesmumBuiu B.3., Mocedounze :x.C., Anakuaze T.M., lapunamsuian J.I'.
Pesrome

B pabore Ha OCHOBE CTaTUCTHKU JIOPOKHO-TPAHCHOPTHBI IMPOUCHICCTBHIA
NPOaHATIM3UPOBAHBI COCTOSIHIE aBApUIHOCTH B MUpE U B [ py3uH, BHISBICHBI OCHOBHBIC TCHICHIIUH
U ocoOeHHOCTH, pa3paboTaH U CHOPMUPOBAH KOMILIEKC PEKOMEHIAWid Mo 00eCreYeHUI0

yITydIIeHus: 0€30MacHOCTH JOPOKHOTO IBMKeHUs B [ py3um.

DEVELOPMENT OF RECOMMENDATIONS TO
REDUCE TRAFFIC ACCIDENT IN GEORGIA
V. Bogvelishvili, J. losebidze, T. Apakidze, E. Darchiashvili
Sammary
In the work of the basis of accidents statistics are analyzed n the state of accident rate in

Georgia and worldwide, are revealed the main trends and features, is developed and formulated the

complex of recommendations for improvement of traffic safety in Georgia.

55



GTU TRANSPORT AND Ne85
Transport and Mechanical Nel (23) % 2012 Department’s of Scientific

and Research Centre

Engineering Department
www.gtu.ge MACHINEBUILDING PRINT MEDIA
T: 68-82

D33 6562591
LASBORL'ITAHO LOLINGHOLS KRS dH630L FIdIEMISO
LIGINLULM PHIRISOL 33350150)301
3. ac(39g, b. gohodoroolo, 6. amaodzomo

(boJstronggemml Bgdbogaco bagg@lodgdo, 3. gebgegst 4. 77,
0175 mdagmalia, bsdstronggme)

Ggbogdy:  Audedgdawe  ogmGogme @ gfbigGodibdgme  sewasgdol @sggdac by
G9dmcns 38 Bgdaemos bsegenber [igmgdol 33980l 33560l 356505608980, Gedemgdoy o6 sbrgbab
953009983 d398s30  Jbgeol  bobdomol (3390090503589,  @sd9dsz98mmos  b§sdocrato
bobdoobs s dsdgob  bsogamo  gstesdddogmmol  mdodseramo  dsdzol  dbawol  dstorgmorbs
ge5ds  (bobobmoeagto gmcdols dsgoztse) 36330056 3s3emgbsl o6 sbpgbl bsegenber ool
33080 I 3smds By

boggebdem  Loggggdo: Lodrgmber Fogoo, 33900L  Fgodm, Ledozndo gseesddbgmo, Lobdatmg,

dsd3s.

(36mdoemos, Hmd Latgembo Feagegdol s@lgdamo 33980L Fgsemgdo ©sdndsggdnmos dsdzols
A9bmbsbLols 3006(303%. 6o @  306mdg3B0, Gmis LobBomy s dsdzs LBsdorrn®os, obobo
37 30md36 6@ s bsodgome. 353083, Gmegbsz gl 3sM8dgBGgd0  ozmgds  (bsgdsme
I306) ©083s5mb63o;z  30), gl ImFygmdomemdgdo  ggmstr  bAMb3gmymezgs  Lsdgmlbe  Fegondols
293360 3773seadsls s M 30bogbol  sgBmdsBogols s Bgmadgdsbogzol Lob@gdsoms  g3ubdisombodgds
363Jhogamse Bygdegdgeos.

badrgeolim Geggdol be@dsgrn®o d9dsmdobsmgols Azgbls dogé @sdndsggdmmos Bdgosm o
dmgmdoenmdgdo, Gmdegdoi  gflBOgdsen®o  dommdgdol  B38mb3gg3sdo  mbErmbagmymagb  Letgeliey
FOgeqd0l gsdsonm s Lsodgem dndemdsls.

I 6sbsbbg demggsboemas 33980l Fgseml doGromswo 35603680, GMIgmBoss asdmygbadaemas
R3gmmgdcog,  sM83sGmM35© Bocobgmegdby 839090 dmffymdoemeds. 83 Fgdmbgg3s30

56



3333s0m3ggemols Lsdnsmgdom L‘B © C°8 goeogol asgmon 33908k @gdmemdls ,,0% obzg@Em®o.
b Lgds  (3bmdogmos  modg@edm@sdo  ,,3533mM0L ¢ Ldgdol  Lebgemoo. LLLGT  b@Esdognméo
Lob3omol Lobdomol (gsemesb 063963 ™m0l V6 ©s V7 Bocolgmegdby dogfmegds 0d3membado.

353m3356LboGgdgemo  C

5 3036 Lsgme0ls s L 3 0bEd30m6Omdol  3ebgdmdols  asde  bogds

Bocob@megdols bgmmgbn®o asdmemgs.

22031%

U saay ‘t@_ [‘;\\ _I:LT s T 5030+0,23

L

]
&
.
g

6ob. 1. 33900 (gséml doomspo 3sér0sb@0

339005 dsdgol Lsdomrgo ooy 9bembggmymeaamos s3Bmds@ o Gggnmomgdols Lob@gdoo.
6obsBosb Bsbl, O3 asdmdsgsemo dsdzs U, 02 gsddstimggmols asgmom dogfmegds  Igoscigdols

33969L, Lss brgds dobo dgpsmgds @sbsbygm desdgsbmsb (Ugst) 3smo0 Lbgsmds dogfeowgds ,,0¢
obgatsdmol, bomn dgdogs ,00% adSmmlgol gdsdmoghgdmal gegmon — Gofoldrhgdl.
sbgomo 338G Lol@Bgds 33900l dsdzsl ogg@l 200+1,5%-0l gstamgddo, Gmwglsg 33980l
Tgo0mb dsdzol (339emgdeemds 380£30%-05 ©s ©s3)300m3980L (3390 g8smdol @asdsbmbo wowoas.

06390B™0l  gsdmbsgsemo dsdzol gm@ds dm(3gdymos bsb. 2. sk Bs39300L  gmEds s43b

(393bbgomadmemo bsbo) Lobylmopnmo bs(33emsw.

57



4\
\

=3
Kol

L . e e s . s . s, s, .

bob. 2. 06gg0@@@0lL g58mbsgsmo dsdgols gm@ds

063960l asdmbsdsgmo  dsdgol  gmeds L C 3503398M960ks s BASbgMEIs;300l

4’ d
3098009680l Fg®hgz00m dgadegds dogomo dsdzol m3Bodsmn@o gm®ds, L, 3sGdmboggdols

399339038 d0bodsen®o 0dbgds. sdolsmgols gsdmgoygbge dobodsen o 33sMsBgdol Igmmeo

e(x) = T[Ua sinx— f(x)[} dx =T (U, sinx —kx ) dx +

0

+7TI(Ua sinx — ko, ) dx + T(Ua sinx — k(7 —x) dx . (1)

X1 T=X|

bosi, U, Lobgbmoea®o dsdzols s33emodymoss;

A
k =—— 86339300 sb0l ggobols @sbagblo;
X

1
A — BM3gi300L Lodsmeng;
£(x) = Lobylmopsbs ©s BMs3giosl dmeol Lbgemds;

S (x) =6sgb-bsbmgsbo B@s3g00l sbsgmabn@o gsdmbsbamads.

o (1) as3mbsbrmadol Go®d3mgdnmadl £k s X-0l d0dstro gogndmmgde boemls, g.0.

oe(x) 0 oe(x)

a(k) = s o ) =0, 80300\)360) ™60 @ﬁ)oﬁhegﬁQaG@)ﬂQo 606@)«)@3636015 15015(5_3)33013, oo k
X

s X, 9ibmdom. oy 83 LobBgdsl sdmgblboo Gmdgmody (36mdogmo  dosbenmgdomo  dgmmeon,

dogomgdom:

58



x, =0,267; A=0,86U,.

3360350, BAs3gommo dsdgzols skgmo gsblbgsggdnmo gm®dol dgdmbggzedo Lsgoder sms®
360l ©sdsBgdomo  bmdgdol domgds dsdgol gm®dol asmdxmdgladalsmgol. bdgdol n3osdglimdss
3369039, dobo LodserBogg s  3s3m3396Locgdgmo Gemligmols Ld ©oEo 33850980 ©s dsbs.

dsgmemgsbo  bsbgge@asdBednmo  Bgdbogol  gebgoms@gdsd,  sbsgmo  Bodol  Laggmg
BHOBBoLBmOgools s dsmsem  dsdggols s gbgdby  dmdydsgg  dogrosbse  dsGmgswo
BoOmbBmmgdols asdmBgbsd Ladmsemgds dmags Fg346sm 3G0b(303mse  sbamo  gstesdJdbgmagdo,
Amdgdlsig Bgdmm dmyggsbogmo 6s3mm3zs6gdgdo 8¢ asshbosom.

o ==
U R
|
\ﬂk K\M
—fﬁ—i — i .
2207+1%
+”m_® |T\ @ | 503£0.21

6ob. 3. BHGBBoLFMOFRDY s3gdmmo 3stesdJdb6gmo

6sb. 3 dmggzsboemos YGBT  BesbbolBmegdby  sggdmmo  3séesdfdbgmol  géomg@mo
35603683)0. 3453, OMmO3 306390 3956103680, 0639MB M0 33908 @gdme@mdl Bl Mbogg@lsgrm®o
3993560390006 L‘B ©5 C‘B goeodol asgmom. V5, V6, V7 ©s V8 Lsggmyg &®sbbolgmegdo
0339990036 333™ds 0 Mga3nmogdols Rszgdomo  Loldgdoesb, Lsss wsbsbym Uml, dsd3sls
Fq90698s  3sdmbsgamo  dsdgs. 3 Lob@Bgdsdo  dofmmgdamo  033mmbadols  LobBomg o6 sl
©3dmgoEadnmo  Ms0dy  3s6sdgBeby. Ol asddstoggemols  dsdzol  (33momgdolsl  ogsgemgds
BOBBobBmOol  os  dpamds@rgmdols  Logsbg, sdoo  bEMb3zgmmygmgomas  dsdgol  Lsdysenm
3603369emmdols dndogmds.

59



Ax
Ax
:
o B o] B an B T 2% ot
5 A

u

o
T ot

bsb. 4. Lod-ols gedmbsgsmo dsdzol gmEds

6ob. 4-Bg dcmgzsboemols 1LOB-ol gsdmlisgsemo dsd30l gm®ds, Aol LaBmsemm ooy
g4mggmeogols dqedogos. Lgdol 30sBglmdsl emdmewggbl dsmsmmo Lsodgoemmds s dgos@rgbon
d306g Jobs s asdstop)gdo. Fobs Bgdslmsb Fgostigdom sdsemo 3..3. asshbos, dsg@sd ogo
baglgdoo dolswgdos Azbl dogd sbsbmmo dobbgdolsmgol.

9Jb3em e300l Ogemn®  306md5880  RsBedes Logbsemobszool  s3s@sf ol Fgdm{dgds,
Ooegbsz 030 0339090008 dstmgnobs Be®dols dsdz0m. GramE Imbsgmmebymo ogm  dGmeols
O mobs  gm®ds  (LobglmoEn®o  gm®dol  dsgozdee) o6 sbegl  sGszomsd  as3emabsls
3356580l 39 domdaty.

3mlbsbodbsgos oboi, G™I  asdmbslgmgerdo  dsdgol Lobdomy o6 sG0l  sdem gogdnmo
93390530 dsd30L Lowowyby.

386030, Bohs@gbymo mgm@ogme @s 5fl3gModgbdem@-33mgzasel Fyegase gebbormgmos
5 gdmmsgsbgdmmos Bogbsemobszool, (3963 Gsmobszools s demmgodgdols  s3sGsdymols

339001

60



3560368980, OMImgdaiy O sbEgbgb Mgs30698sl  d3398s30  Jbgmol  LobBotol (338 gdsmdsby.
F90mms35Bgdmos  sa@gmgy  bedomrg@o  bobBomolbs ©s  dsdzol  bgedogneo  ascwsdfdbgemoals
330330 gs0sb@)0.

333(1d4I6Jd IR0 RLNGIHISGIMHS

1. 8. am@edy, 6. amgodzomo — ,,530b5936d6md0scry  Latigeolier  Fogool  Lsodgomemdols
335030l Lsobgobtim  Igmmeogs”,  gudbsmo  ,,BO6BLImOBG0 ©s 33636503 Bgb69dmmds”,
Ne2, 2011, a3. 54-56.

2. M. T'onamze, H. Jloo:xkanuaze, 3. /LkumxemnmmBuin — «CucremMa cTaOMIH3alMH
BBIXOJTHOTO HAIPSDKCHHS UCTOYHWKA MUTAHNS CTAOMIN3UPOBAHHON YaCTOTHI IJISI PEIbCOBBIX

ueneit», x. « Tpancroptu», Ned(20), 2005r, ctp. 24-24.

HUCTOYHUKHU CTABMJIHON YACTOTHI 1 HAINIPSI)KEHUSA IS
NUTAHUS PECJIbCOBOU LIEINTHA

M. I'onaaze, C. Kapuouaucu, H. I'orumsuiau
Pe3srome
Ha ocHoBe TmpOBENEHHBIX TEOPETHYECKMX ¢ OKCIEPUMEHTANBHBIX HWCCIICOBAHUN
MPEIUIONKEHBI BapUAHTHI aIaparypbl IMUTAaHUS PEJIbCOBBIX  IIENEH, KOTOpPhIe HE OKa3bIBAOT
HUKAKOTO PEarupoBaHUs Ha M3MEHEHHE YaCTOTHI IMHTAIOIIEH ceTH, pa3paboTaHa MpsSMOYTOIbHAS
dbopma (BMECTO CHHYCOMAQIBHONW (hOPMBI) ONTHMAIBLHOTO KPHBOW CTAOMIBHOW YacTOTHI H
HANpPSDKEHUST CTAaTHMYECKOTO TpeoOpa3oBaTelisi HANpsDKEHUs, KOTOPOE Ha OKa3blBaeT HHUKAKOTO

BJIMSIHUS HAa UCTIPaBHYIO PabOTy peciIbCOBOM IIETN.

STABLE FREQUENCY AND VOLTAGE OF POWER SOURCE CIRCUITS
RAILS
M. Gotsadze, S. Karibidisi, N. Gogishvili
Summary
On the basis of carried out theoretical and experimental investigations are offered variants of
rail circuits feeding equipment that haven’t any reaction on feeding circuit frequency change, is
developed orthogonal shape (instead of sien shape) of optimal voltage curve of static transformer

stable frequency and voltage that aren’t impact on running order of rail circuit.
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CJIOKHBIN PEJIBE® I'PY3UU U PACUETHAS
CKOPOCTSB IBUKEHHUA ABTOMOBUJIA

X. MreopumBuin, X. Kpadenamsuian

Pe3ome

Mertoandeckne acneKThl BEIOOpa aBTOMOOWIICH, NpeHa3HAaYeHHBIX I padoTel B ['py3un
pEKOMeHTyeTcs OOOCHOBBIBAaTb CHUCTEMHBIM IOAXOJOM, KOrJa aBTOMOOWIM aJanTHPOBAaHBI K
YCIOBUSAM TOM cpenibl, B KOTOPO OHU pabOTalOT B TEUEHUE BCEr0 aMOPTU3MPOBAHHOIO pecypca.
OKCIUTyaTallMOHHBIE  OCOOGHHOCTM  BHEIIHEH  Cpenibl, TIJIaBHBIM  00pa3oM, BBIPAXKAIOTCS
XapaKTepUCTUKaMHU aBTOJOPOKHOW CeTH C ydeToM Toro Qakropa, uto B I'pysum 70% oOmei
NPOTSHKEHHOCTH JTOPOYKHOM CETH PACHOJIOKEHBI B TOPUCTOM MECTHOCTH, MPUYEM IPeoOIalaroT

J0pPOru ¢ HEKAYC€CTBEHBIM ITOKPBITUEM.

DIFFICULT RELIEF AND SETTLEMENT OF GEORGIA
VEHICLE SPEED
Kh. Mgebrishvili, Kh. Qvabelashvili

Summary

The methodical aspects of a choice of automobiles intended for job in Georgia are
recommended to be proved by the system approach, when the automobiles are adapted to conditions
of that environment, in which they work during all amortized resource. The operational features of
external environment, mainly, are expressed by the characteristics of a road network in view of that
factor, that in Georgia 70 % of general extents of a road network are located in mountainous

district, and the roads with poor by a covering prevail.
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WORKING OF SHIP’S MAIN DIESEL ENGINE DURING THE LOW
LOADS OF WORK
D. Tsetskhladze, R. Gegenava
Summary
Here is represented the way how to increase reliability of ship’s diesel engines at partial
loads. The method is to disable individual cylinders by using special designs plunger injection
pump, in case of significant reduction of total load on diesel engines, differently changes fuel
supply in to two groups of cylinders. And in some cases completely off feed for one of the groups

in the ongoing work of the second group of cylinders.

Illustration 1, bibl.4.

PABOTA T'JIABHBIX CYJOBBIX JU3EJEN HA MAJIBIX
HATI'PY3KAX
J. Henxaanze, P. I'erenaBa
Pe3rome

[IpencraBnen cnoco® yBemUUeHUsT HAJIE)KHOCTH CyJOBBIX TU3eJe HAa YaCTUYHBIX HArpy3Kax.
Croco0 3akmrodaercss B OTKJIIOUEHWUH OTHACIBHBIX IWIMHAPOB C TIOMOIIBIO CHEIHATbHOM
KOHCTPYKIMU TUTYH)XXEPOB TOIUIMBHOTO  HAacoca BBICOKOTO JaBJ€HHUS, MO3BOJSIOMUNA MpU
3HAYUTENILHOM CHIDKEHUHU OOIIe Harpy3KH Ha JU3elb Pa3IMIHBIM 00pa3oM MEHSTh Mojady
TOIUIMBA B JBYX Ipynnax UWIAHAPOB, & B HEKOTOPBIX MOMEHTAaX IMOJHOCTBIO OTKIIKOYAaTh MOJIaYy
JUTSL OJTHOM M3 TPYII IIPH MPOOJDKAIOMIEHCS paboTe BTOPOU TPy bl IMIHHAPOB.

Puc. 1 mur.4
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3AKPEIIVIEHUE KPACKHN HA OTTUCKAX

H. 3epenamBuian
Pe3rome
Bo Bpems mevaranus ocoboe 3HaYeHNE HMEET TBEPIOCTh 3aKPETUICHUST KPACKH Ha OTTHUCKAX.
[Ipu cmaboM 3akperyieHWH OTTHCKH OTMaphIBAalOTCS M BO3MOXKHO MPOTEKaHHWE Ha 00OpOTHOU
cropoHe. Ha 3akperuieHre KpacKd OKa3bIBAIOT BIIMSHHE KaK CBOMCTBA OymMarn W KpacKH, TaK H

XapaKTep OpuruHajia, CKOpOoCTb MAallIMHbI U TEMIIEpATypa OTTUCKOB.

PAINT FASTENING TO IMPRINTS
N. Zedelashvlili
Summary
In the course of printing especially important is firmness of fastening of paint to imprints.
In case of loosely fastened paint imprints are blurred and a reverse side can even get impregnated
with it paint fastening is influenced both by paper and paint properties and type of an original copy,

speed of machine and temperature.
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MEHE/UKMEHT TPYJAOBBIX PECYPCOB

3. baanamBuJIn
Pe3rome

B pabote paccMOTpeHBl NPUHIMIIBI M METOMABI YNPABICHHS YEJIOBEUECKUMH PECypCamH.
[IpuBeneHB 0COOEHHOCTH pabOThl MEHEKEpa IO YEJOBEUYCCKMM pecypcaM MW TpaBa  Juls
OCYHICCTBJICHUA YCHCHIHOfI ACATCIIbHOCTH OpraHu3alnu. I[J'IH pa3pa60TKH nporpaMm pa3BUTUSA
TPYJOBBIX PECYPCOB HEOOXOUMO COCTaBIEHHE KOHKPETHBIX rpauKoB paboT, ompeesieHue Toro,
KaKhe MEpONpHITHS TpeOYIoTcs A moA00pa MEepCleKTUBHBIX Pa0OTHWUKOB M OpTaHM3aIlvsl WX
JaTbHEeHIero npoABIKeHus. B paboTe mpuBeAeHBI STabl YIIPaBICHUS YeT0BEYECKUMHU PEeCypcaMu
58 HpoaHaﬂI/BOBaHBI nyTH OCYH_IGCTBJICHI/ISI KaXXa0ro sTaria. O,HI/IH n3 B&)KHGfIH.IH 3TAaIl0B pa3BI/ITI/I$I
YCIIOBCYCCKUX PECYPCOB 3aKIOYACTCA B IIOATOTOBKE PYKOBOAANIUX KaJIpPOB. Ananmms IIOKAa3bIBACT,
KTO BBIIIOJIHACT, @ KTO HC BbIIIOJHACT BO3JI0XCHHBIC O6H3aHHOCTH, qpé O6y‘I€HI/I€ UIIN

MepernoAroToBkKa H€06XOZ[I/IM3 JUUISL TaJTbHEHIIeTro MMPOABMIKCHUA HUIIU IICPEBOJa HA APYTYIO pa60Ty.

MANAGEMENT OF MANPOWER RESOURCES
Z.. Baliashvili
Summary
In the work are considered principles and methods of human resources management. The
features of human resources manager’s operation and rights for successfully activity of organization
are given. For development of manpower resources development programs is necessary to compile
specific schedules of works and definition of that actions are required from selection of perspective
employees and organize his further promotion. In the work is given stages of human resources
management and are analyzed ways of each stage carrying out. One of the major stages of human
resources development is managerial personnel training. The analysis indicates who perform and
who didn’t perform his functions, which training or retraining is required for further promotion or

transfer to another position.
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HNPUMEHEHUE UTHOOPMALIMOHHBIX TEXHOJIOI'A B
TPAHCIIOPTE
A. Kypranuase

pe3iobe

B exonomuke I'py3un TpaHCPOpPTHAas cucTeMa  OJHO W3 TNPHOPUTETHHUX
HaNpaBJICHUH, KOTOPOMY CpPOCOOCTBYET reopoinyeckoe pacpoioxenue.Hecmorps Ha ero
TPAaHCTIOPTHAsI CHUCTEMa HEJOPO3BUTO, MNPUYMHA KOTOPOrO MOXKHO HCKAaTh B MEHEIKMEHTE
npaBjeHWA TPAHCIOPTHUX CHCTEM. B eToll craThe pacCMOTPEHH METOAM pelIeHua 3aaad
MEHE/DKMEHTa B COBPEMEHHBIX pBIHOYHHMX YCJIOBHaX. TakuMm oOpa3oM, (opMHpOBaHUE
3¢ GeKTUBHON CHCTEMbl YIPABICHHUS ABTOTPAHCHOPTHBIM MpPEANpUATHEM TpedyeT pa3paboTKu
HOBOM KOHLENIMU pPa3BUTUA METOJUUYECKHMX OCHOB YIPABICHHUS B YCIOBUSX JUHAMUYHOM,

OBICTPOMEHSIIOIIICICSI CPEIBI.

USE OF INFORMATION TECHNOLOGIES IN TRANSPORT
A. Kyrtanidze

Resume

Georgian economical transport system is one of the privileges line which is based on
geopolitical location despite of this transport system is n developed as well as it need to bi and the
principal reason is partly transport firms management. In this since issue is discussed high effective
transport system problem and haw to overcome a difficulties and solve them in modern marketing

condition.
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COCTOSAHMUE N NEPCHHEKTUBbBI IPOMBIIIJIEHHOCTU I'PY3UN
T. Pyxanse
Pe3rome
B mnpexacraBnenHol paboTe OOCYXIEHO CETOMHEIIHOE TOJ0KEHHE MPOMBIILICHHOCTH
I'py3un. Dtamm pa3BUTHIA NPOMBIIUIEHHOCTH W Omrpkaiimas uctopua. A Takke OOCYXKIEHBI

MPOBOBBIE MPOOJIEMBI, TyTH UX PELICHUS U MEPCIEKTUBBI Pa3BUTHI IPOMBIIUICHHOCTEHI.

THE CONDITION AND PROSPECTS OF THE GEORGIAN INDUSTRY
T. Ruxadze
Resume
The present paper discusses the condition existing in the Georgian industry, the industry
development stages and its recent history. The paper also deals with the legal issues and lays out

the ways to provide solutions to them.
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YK 621.923
K UCCJIEJOBAHWIO IMHAMUKH CYJIOBOA
SJJEKTPOMEXAHUYECKOH CUCTEMBI
YIIPABJIEHUSA KYPCOM
Junacamuaze T.A., Pomananze U.P., [Iluacamuaze A.A.
Jdunacamuaze M.P.
(I'py3uHCKuUil TeXHUYeCcKHil yHuBepcuTeT, yia. M. Kocrasa 77,

0175, Tonaucu, I'py3us)

Pe3tome: Cucmemvl ynpasnenus Kypcom u NOJLOJNCEHUEM CYOHA, Obecneuusaroujue GblNoJIHeHUe
OCHOBHOU 3a0auu CYOOBONCOCHUsl, 3AKIIOYAIOUWEeCss 8 MOYHOM U 0Oe30NACHOM YNPAGIeHUU,
nPeocmasisitom coboU CLONCHYIO MHOLOKOHMYPHYIO MHO2OPENCUMHYIO CUCeEMY pe2yiuposanus. B
CBA3U C UBNONCEHHBIM BeCbMA AKMYANIbHA 3A0ayd NOBbIUEHUs dPDEKMUBHOCU OUHAMUYECKUX
uccnedosanull  paccmampugaemoll cucmemsl. B nacmoswell pabome paccmompensvl 3a0auu
ROCMPOEHUst UCXOOHbL 3AKOHOMEPHOCMEU 0I5l NPUTIOAHCEHUSL K UCCIeOYeMOUl dNEeKMPOMEXAHUYECKOU
cucmeme Memooa cuHmesa no 3a0AHHbLIM NEPEeXOOHbIM NPOYECCAM.

KawueBble cioBa: (yHKIIMOHAIbHAS CXeMa, TepenaTodHas (QyHKIHs, IBYXMaccoBas MOJICIb,

CTPYKTYpHasi cXxema, Kypc Cy/iHa.

BBEJIEHUE
B pabore [1] maercs ommcanue (QYHKIMOHATBHBIX CXEM aBTOMATHYECKOW CHCTEMBI
YIpaBJIeHUs MOJIOKEHUEM U KypCOM CYHA, paCCMOTPEHBI HEKOTOPbIE BOIPOCH! MOJCIUPOBAHUS U
MIOCTPOCHUSI CTPYKTYPHBIX cXeM. B Hacrosmielr pabore paccMaTpuBarOTCsS BOTPOCHI, CBS3aHHBIC C

3aJa4aMiy mapaMETpUICCKOTro CHHTEC3a HCCJ'IG)Iy@MOfI BHCKTpOMexaHHHGCKOfI CUCTCMBI YIIPaBJICHUA.

OCHOBHAA YACTDH
DyHKIHOHATBHAS CXeMa HCClIeyeMOol cUCTeMbl TIpuBeeHa Ha puc. 1 [1].
3nechk: BBY — 010K BEIYMCITUTENBHBIX YCTPOUCTB, MpeacTabistonyii codoit [TN ] perynstop,

BKITIOUatomnii B ceds auddepeHmpyromee 1 UHTETPUPYIOLIee 3BEHbs, pealM30BaHHbIE Ha
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SIEKTPOHHBIX YCHIMTEISIX TIOCTOSHHOTO TOKa; ), — cymmupytomiee ycrpoiictBo; CCYP — (cucrema
o) cienduias cuctema ymnpasieHus pyieM; YO — gaBwkyulieecs CynHO; Y — YCHIMTENbHOE
ycrpoiictBo; PC — perymnsrop ckopoctu; PT — perymnsrop Toka; YII — ycunurensHo-nipeoOpasyrormiye
ycrpoiictiy; WMJI — wucnonHuTenbHBIM aBuratenb, P — pyneBoit mexanusm; [P u I[P, —

npeoOpasyrole yCTpoiHCTBa KOHTYpa TOKAa U KOHTYpa CKOPOCTH; ¥ U ¢ —COOTBETCTBEHHO YTOJl

Kypca CyJHa ¥ yTojl MepeKIaKy pyis; v, — 3ajaloliue 3Ha4eHus yria y;, U, . —HalpaBieHHe,
noasaeMoe Ha Bxon CCVYP;
Y3 \
—= X = BBY [—=| CCVYP - VO
A
a)
1P, |-
Y
%Z*Y——Z—»PC—>Z—>PT—>VH—>YO—.—P <

HPT @

0)

P |

Puc. 1. ®yHKIMOHAIBHBIE CXEMBbI
a — cucTeMbl YNIPaBJIeHUsI KypcoM; 0 — cliesilieil cucTeMbl yNpaBJeHUs pyJiemM

1
W (s)= ; 1
s) 15>+ (b, +b,)s+C,, O
1
W (s)= ; 2
(8) 1,s> +(b, +b, )s +C,, @
W()L‘M (S) = blZS + C12 ; (3)
K (1+7T s
WZS(S): 23( OK )2 ; (4)
sA+7,s+T,.s")
, K (1+T)s
VVKB(S): <,( )2 , (5)
s(A0+T, s+T,s")
1
K =— . (6)
4 Kd)z

3nece: W) (s)— mepemaroyHas (yHKIUS CyaHa (THIPO3BEHA) IO BO3MYMLIAIOIIEMY

BO3CHUCTBHIO;
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Kyps Kuyms K, —COOTBETCTBEHHO KOI(DMUUMEHTBI yCHICHUs U epeHIupyoLero,

MHTETPUPYIOLIETO U YCUIUTENbHbIX 3BeHbeB K, u K, K, u T, , K, wu T, —COOTBETCTBEHHO

K03(p(pULIMEHTHI YCHIIEHHsI M TIOCTOSHHbIE BPEMEHHM HMCIIOJHUTEIbHOrO Aurarens, guiabtpa @1 un

T, T

oK 2

THPUCTOPHOTO NpeoOpa3oBaress, a BeIpaxeHus kodduientos ycunenus K, , K., T, 1

u T, 3auMCTBOBaHBI U3 paboTHI [1].
CTpykTypHas cXeMa CUCTEMBI B 1IEJIOM C YYETOM YNPYIOH JAByXMAacCOBOM MOJENHU PYJIEBOIO

szl’ Wn’ VVnd’ le’ W‘uZ’ W W U

ocm 2 23

MeXaHu3Ma npuBejieHa Ha puc. 2, tne: W, , W, W,
W, —cooTBeTcTBeHHO nepenarounble GpyHkuuu ITU]J] — perynsatopa, peryiastopa Toka, GUiIbTpa
@, THpHCTOPHOro mnpeoOpazoBarelis, UCIOIHUTEIBHOIO JBUraTels, pyjeBoro mexanumsma (W,
w.,W,,), o0bexTa ynpapieHus (Tuapo-3BeHa); K, —kodhpUIMeHT ycuneHus ycunutens; K, s u

K s —mnepenarounble (QyHKIMM OOpaTHBIX CBsI3ed IO 3JIEKTPOABMXKYLIEH cuile U KOHTypa

ckopocty; K, —nepenarounslii koadduimeHT oopaTHOM CBsI3U 1O TOKY; § —oneparop Jlamnaca.

B pasBepHyTOli hopme umeeM:

K
VVnuO (S) = Kz)u(j;s + Kna + = >
N

K
W,.(s)= 1 =
‘ (Tys+DK,, T,s+1
K, K,
Wy (s) =——2—— = :
(Tys+DK, T,s+1
K
W (s)=—"—

T,s+1
B ciyuae paccMoTpenus ynpyroit AByXMaccoBOM MOJENH PYJIEBOIO MEXaHU3Ma YPaBHEHUS

JMHAMUKHU UCTIONHUTEIHHOTO IBUTATENS U MEXaHU3Ma 3aluIIyTcs Tak [2, 3]:

Ly +b,0, + b, + 0, =M ) + 0,0, + 1,0, (7
1,0, +b,0, +b,,p, +¢,,0, = by, + b, ; (8)
M, =C,i,; )
U,=K,,1+T;)I,+E, (10)

rae:
E=K,ssa, T, =(L,, +Lo@)/R4;2 +R,, ;

K,,=R,,+R, ; R,, u R, axrusuble conporuBinenus ¢uibpa ®2 u nsurarens; L,, u
L,, — MHIyKTUBHOCTU (puibTpa u Apurarens [3].
I, n I, —npuBeneHHbIE MOMEHTHl WHEPLMHM IBYXMAacCOBOM YNPYrol MOAENIH PYJIEBOIO

MEXaHu3Ma; ¢, U b, — KO3 HUIMEHTHI )KECTKOCTH U BSI3KOTO TPEHUS B YHPYrOil MEXMacCOBOM
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KS |<= Y

KS («e— ¢

WMI -

Woo ->®-> K, —>®> Wpe | Wom [l Wo (el W, —»@— Wi Cu

—*

KT Wmmc

Puc. 2. CTpykTypHas cxemMa cMCTeMbl yHpPaBJeHUs] KYPCOM CyJHA




cBs3U; b, u b, xorpHUIMEHTHI BA3KOTO TPEHHS BO Bpalalomuxcs cowieHeHusx; C,, — IOCTOsIHHAs

30C.i,
T

0 MOMCHTY [IBHUIKCHUA, Ke = ) iO — IePeAaTOYHOC YUCIO OT HUCIOJHUTCIIBHOIO ABUTATCIIA

0 Baja pynsd; i, —TOK, IPOTCKAIOMUM IO LENM AKOps AsBurarensd; U —Ha INpsDKEHHE B LENHU
axops, C, —kod(duimeHT mpoTuBo 3.4.C.; ¢ U ¢, —KOOPAUHATHI YIJIOBBIX JBIKeHUil; M, —

MOMEHT, Pa3BUBAEMbIN UCTIOJHUTEIbHBIM JBUTATEICM.

Cuntes cnensmel cucrembl ynpasieHus pyiem (CCYP) MoxeMm HpoBOIUTH MO CHCTEME
MOJIYMHEHHOTO PEryJIUpOBaHus [4], ¢ madbHEHIIUM y4eTOM Pe3yJIbTaToOB U3 CTaThu [5].

Hannuue ynpyroil MexaHMYeCKON 4acTH MOXKET IPUBOIUTH K IEPEXOJHBIM MPOLECCAM C
KOJIeOATEeIbHBIMU 3aTyXAIOIIMMHU COCTABIISAIONIMMHU, HO B Cllyyae pacyera CHUCTEMbl YIpPaBJICHUS
KypCOM CyJIHA 3TH COCTaBIISIONINE OyAyT (PUIABTPOBATHCS B CTPYKTYPHBIX CBSI35X MOJTHOM CHCTEMBI.

Ha puc. 3 npuBenena npeoOpa3zoBareibHasi CTPYKTypHasi CXeMa CHCTEMBI.

S
1 - S
T e g :
Wtz
Y
gﬁ{x}-ﬁ E - Wp a-.za- Tow (et Wo o) T, fof TP o T peel T e

T Ko |- Weiow  |a—

ES |-

Puc. 3. IlpeoOpa3oBanHas CTPYKTypHasi cxema

CornacHo CTPYKTYpHbIX cXeM (puc. 2 W puc. 3) nepeaTouHyro (QyHKIMIO CHUCTEMBI

yIpaBJIEHUs] KypcOM Cy/iHa (CUCTEMBI ) MOKHO MPEICTABUTH B CIEIYIOIIEM BUIE:

w W W
W )= o’ o’ 23 , 11
. ( ) 1 + VVnudWaWex ( )
31€Ch

KW

W, (s) = e (5) ; (12)
1+ Koc 7Wae (S)Kn
WMZ
K CWO(G

W (s)= . ; (13)

1+ KCSLWPCWM

M2



WKmWwe
1 2
1+7Wace
M2
W..(s) m W, —COOTBETCTBEHHO TIEPENATOYHbIe (DYHKIMM 3aMKHYTOrO KOHTYpa TOKa U

Wee(s)= (14)

3aMKHYTOTO KOHTypa ckopoctH; K, —Ko3(p@uiueHT kpaTtHOW cBsa3u; W, (s)—mnepenarodHas

(GYHKIHS CliefisIeii cucTeMBbl yIpaBleHUs pyjieM; s —oneparop Jlammaca.

OxonvarensHo GyHKumO W, (s) MOXKHO IPEACTABUTE B BUE:

an) VV23 Kn Wox (S)

(15)

W, (s)=
[ Kn W(Z@ ' W23

I+K,. W J+W
/4

nuo
M2

3AKVIIOYEHMUME

Ha ocHoBe mnpoBeNeHHBIX HCCIAEAOBAaHUN TMOMYyYEHBl HCXOJIHBIE 3aKOHOMEPHOCTH ISt

HEJICHAIIPaBJICHHOI'0O AMHAMHUYCCKOI'O UCCICA0BAaHUA CIIOJKHOM BHCKTpOMexaHI/I‘ICCKOI‘/‘I CHCTCMBI.
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ON ISSUE OF SHIP ELECTROMECHANICAL SYSTEM OF
COURSE-KEEPING SYSTEM

Diasamidze T.A., Romanadze I.R., Diasamidze A.A., Diasamidze M.R.

Summary

Course-keeping and ship location systems, providing execution of navigation basic task,
consisting in exact and safety control, represents complex multi-contour multi-mode control system.
In connection with stated rather actual is task of improvement of effectiveness of considered
system’s dynamical investigations. In the presented work are considered tasks of construction of
initial regularities for application to investigated electromechanical system synthesis method on

given transient processes.
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1. CtpaxoB A. ®@. ABTOMaTHU3UPOBAaHHBIC U3MEPUTENBHBIE KOMIUIEKCHL. M., DHeprouzaar, 1982.

CTPYKTYPHBIE CXEMbI UCIIBITAHUE CYJOBBIX
IJIEKTPOOHEPTETUYECKUX CUCTEM

T. Meakaaze, [I. Heuxmaanze, M. Ilanackupu
Pesrome

OpHUM M3 CPEICTB YCOBEPLIEHCTBOBAHUS CHCTEM YIPABIEHUS U PETYIMPOBAaHUS CyIOBBIX
NEKTPOIHEPTeTUUECKUX  CHCTEM  SIBIsETCS  HMH(POPMALMOHHO-U3MEPUTENBHBIH  KOMIUIEKC,
MpeIHa3HAYCHHBIH JUIs aBTOMAaTH3alldd TPOILECCOB cOopa, OOpabOTKM W  MpeICTaBICHHS
UHPOpPMAIM BO BpeMsl HKCHEpUMEHTOB. IIpencTaBieHbl CTPYKTYpbl HUCHBITAHUS CYyIOBOM
JNEKTPOIHEPTETHYECKON CHCTEMBl M HH()OPMAIIMOHHO-U3MEPHUTEIBHOTO KOMIUIEKCA, a TaKkKe
BapHUaHTHI CTPYKTYPHON OpraHU3aluy H3MEPUTEIHHBIX KaHAJIOB.

Puc.2, mut.1.

THE STRUCTURAL SCHEME OF TRIAL OF SHIP’S ELECTRICAL
POWER SYSTEMS
T. Melkadze, D. Thethkhladze, M. Papaskiri
Suimmary
One of the means of modernization of ship’s electrical power systems is an informational-
measuring complex for automatisation of collection, treatment and performance processes during
the experiment. The paper deals with the structures of trials and informational-measuring complex,

as well as the variants of structural organization of measuring channels.

Illustration 2, bill. 2.
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2. Xago6uu H.E. u mp. DneMeHTs U QYHKIMOHAIbHbIE YCTPOUCTBA CyJOBOM aBTOMAaTHUKH. —

CII6, Dmvop, 1998

SHIP’S ASYNCHRONOUS ELECTRICAL ENGINES PROTECTION
T. Melkadze, M. Kukuladze, P. Varshanidze, D. Thethkhladze
Suimmary
The paper deals with the protection scheme of short rotor circuit 3 phase asynchronous
engines widely used in ship’s system. It includes automatic sender of microprocessor system and

protection block. The last one has electrical keys and double roll hermetically sealed contact.

The scheme provides switching off from the net as at overload, as well as the result of any of the
phases break.

Ilustration 1, bibl.2

3AIIUTA CYAOBBIX ACHHXPOHHBIX )IBI/IFATEJIEﬁ
T. Menxagze, M. Kykynanze, ®. Bapuranugze, [I. lenxnaznze
Pe3rome
Hpe,Z[CTaBJIEHa CcXeMa 3alIHThI ]J.[I/IPOKOHPI/IMGHHEMOI‘O B Cy,Z[OBBIX cucremMmax TpGX(bElSHOI‘O
aCI/IHXPOHHOI‘O ABHUTATEJId C KOpOTKOBHMKHYTBIM pOTOpOM. CXQMa CO,Z[EP)KI/IT JATIYHUK
MUKPOIIPOILECCOPHOM CHCTEMBI ¥ OJIOK 3alIUTHI. B 6I0Ke MMEIOTCA 3JIEKTPOHHBIN KIIIOY U ABYX
OOMOTOYHBIHI TepPKOH C 3aMBIKAlOmuMK KoHTakTamu. (Cxema obecredmBaeT OTKIIOUEHUE

ABUTATENIA OT CETH KaK IIPU IIeperpysKe, TAKXKe U IIPH OOphIBe JII000# (askl.

Puc. 1, Jlur. 2
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YK 621.923
K BOIIPOCY JUHAMMYECKHUX UCCJEJOBAHUI
QJIEKTPOMEXAHUYECKHUX CUCTEM ITPUBOJ1OB
C YYETOM YIIPYT'OCTEM Y 3A30POB B MEXAHUYECKOH YACTH

Muenmmmsuiau T.®D., Uxonapusa H.H., Pomananze U.P.,
banaxanze /J./1.
(I'py3uHCKuil TeXHUYecKHil yHuBepcuTeT, yJa. M. Kocrasa 77,

0175, Tonaucu, I'py3us)

Pe3rome: B cés13u ¢ danvhetiuum CoBepuLeHCmeo8aHUEeM INEKMPOMEXAHULECKUX cUucCmem npueoaoe
COBPEMEHHBIX MAULUH 80 83AUMOCBA3U C mpe606aHuﬂMu N0 UX OUHAMUYECKUM xapakmepucmuxkam
secoma aKmyClJleOZZ CMaHosumcs 3a0aid yZle6JZ€HH020 yuema 6 OUHAMUYECKUX UCCIEO08AHUSIX
GIIUAHUSA ynpyeocmeﬁ u 3a3opoe6, npucymcmeyrnuwux 6 MexaHuiecKux nepe()amoqﬂblx 36eHbsX. B
Hacmwm;eﬁ pa60me pacemampueaemcsi 60npocsl, CeA3AHHble C 6blABNIEHUEM mamemamudecKux
3ClKOHOM€pHOCWleIZ, HAanpaejlennvlx Ha pa3pa6om7<y OPUCUHATIBHBLX PACHEMHbIX Memooo8 aHanuza u
cucmema pacemampueaemvlx cucme.

KiruyeBble ciioBa: QJICKTPOMEXaHUYCCKasA CHUCTEMa, TIIPUBOL, YIIPYIrue 3BCHb, J'IIO(bT,

MEXaHHUYCCKass CUCTEMA.

BBEJEHHME

3ajayaM JWHAMUKA 3JEKTPOMEXaHMYECKMX CHCTEM, B TOM YHCJIE CHCTEM C YIPYIHMMHU
CBSI3IMH B MEXAHMYECKOH YacTH, MOCBSIIEHO 3HAYUTENHHOE YMCIIO padoT, B YACTHOCTU PabOTHI
[1,2]. B pa3BuTuu U3BECTHBIX HCCIIECIOBAHHHA MO MOAETUPOBAHUIO U TUHAMHUYECKOMY aHAIHM3y B
HacToOAlEH pabdoTe pemaroTcsi BOMPOCHl, CBS3aHHBIE C  pa3pabOTKOM  OpUTHHAIBHBIX
3aKOHOMEPHOCTEH, HalpaBJIEHHbIX Ha Pa3pabOTKy pacuyeTHBIX METOJO0B Ul MCCIEJOBAHUE CUCTEM

C y4€TOM YHPYFOCTeﬁ 1 3a30POB B B ICPCAATOYHBIX 3BCHbAX MEXaHUYECKOM YacTu ImpuBOAaA.
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OCHOBHASA YACTD

B pa6ore [1, 2] npuBeneHbl CTPYKTYPHBIE CXEMBI 3JIEKTPOMEXaHHUYECKUX CUCTEM TMPUBOIOB
C YHOpyTruMH 3BeHbSMH B Mexanmdeckoil dactu (MC) mpuBoaa, B KOTOpOW MC IpeacaTaBieHa B
BUJEC JBYXMAacCOBOH MOJETH, JTUHAMHKAa KOTOPOH ONKCHIBACTCS CIEAYIOMIEH CHCTEMON
Qg QepeHInaNbHBIX YPAaBHEHHIA:

1, +b, +b,Ap+c,Ap=Ci,, (1)

L, g, +b,0, —b,Ap—c,Ap=-M,, (2)
e Ap=¢,—¢,, Ap=¢,— ¢, ;
@, U @, —KOOPJWHATHl YIJOBBIX ABWXECHUH IPUBEICHHBIX MOMEHTOB MHepuwid [, u [, B
JIBYXMAacCOBOH MOJIEIT MEXaHUYECKOW CUCTEMBI; ¢ — IMOCTOSIHHAS, MTPOTIOPIIHOHATBHAS MarHUTHOMY
noToKy gsurarens; b, u b, —kodpduuueHTs BA3KOTO TPEHHsS BO BpANIAIOUIMXCS Iapax
IPUBEICHHBIX 3BEHBEB; b),, ¢, — KOOQOUIMUESHTHI BA3KOTO TPEHUS M )KECTKOCTH B THOKHUX CBSI3SIX
NPUBEICHHBIX 3BEHbEB; M, — BHEIIHUI MOMEHT COIPOTUBIICHHS I, — TOK Ha SIKOPE JIEKTPOIBUTATEIS.

B npeo6pazoBannoii popme cucrema (1-2) MokeT ObITH 3amicaHa B BHJIE:

Lg +b,, +b,A@ + ¢, =Ci, +b,0, +¢,,0,; (3)
L, g, +b,0, +b,A@, + ¢, =bj,p ¢, =M . 4)

B GonbmMHCTBE peasibHBIX 3JEKTPOMEXaHUYECKUX MPHUBOAOB BCErAa MPUCYTCTBYIOT TaKUe
CYLIECTBEHHbIE HEIMHEWHOCTH, Kak JIIO(MT MU CyXOe€ TpPEHHE, KOTOPbIE COIVIACHO H3BECTHBIM
UCCIIEIOBAHUSAM OKa3bIBAIOT CYIIECTBEHHOE BIUSHHME HA JUHAMHYECKHE XaPaKTEPUCTUKU CHUCTEMBbI
[3-5].

N3 ananmn3a KHHEMAaTUYECKOM CXEMbl MEXAHMYECKOW YacTH MPHUBOAA C 3a30POM,
npuBEACHHON B pabote [3], crmemyer, YTO JIBMKEHHE MEXAaHWYECKOH YacTH MPUBOJA B TO BpeMs,
Korja ot B mepeaade BoIOpaH, OyaeT onmuchiBaThes cuctemoli (3-4), a B ciayyae paboThl odra
OyZeM UMETh /1Ba HE3aBUCUMBIX YPABHEHHUS:

1,¢,+bg =Ci,; (5)
L,p, +b,0, =—M,,. (6)

CornmacHo reoMeTpuueckoil wmojenu modra [4] yCcIOBUS TPUIIACOBBIBAHUS OyIyT
OTIPENIeNIATHCS 3aBUCUMOCTSIMHU:

@, =¢, —b upu ¢, >0;
@, =@, +b npu ¢, <0,
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a mpHu |(p2 —¢1| <b ypaBuenus (5) u (6) pemaroTcs HE3aBUCHMO, NpUYeM CBOOOIHOE JBIIKCHHE

BTOPOH Macchl OyJeT ONeeNsAThCs HAYaIbHBIMH YCIOBHSMH IIPOM3BOAHBIX OT ¢, . 31ech b—

BeJIMYMHA JIIOQTA.
CornacHO (opMaIBHOTO TOAX0Aa K Bompocy [3, 4] mpuitokeHHs: TEOPUH TapMOHUYECKON

TUHEeapu3allii YpaBHEHUSIM U3 cUCTeMBI (3-4), IoceIHIe MOYKEM 3aIicarh B BUJIE:
L, + b, +b,0, +c,p=Ci, + F,(0,,0,), (7)
L,§, +b,0, + F(9,,0,) = by, + 0, =M . 3)
3nece F (¢,,p,)— yclnoBHOE 0003HaUCHNE HEIMHEHHOCTH, ONpeeNsieMo To(ToM.
B cBorO ouepenp MoxKEM 3aIncaTh:
F (0,,0,)=F,(9,)+ F,,(,),
U JlaJiee TapMOHUYECKYIO JTHHEAPH3ALUIO HeNuHeWHocTeld F, (¢,) u F,,(¢,) MOXKEM OCYIIECTBUTH

COTJIAaCHO M3BECTHBIX 3aBUCUMOCTEH [3, 4]:

F,(p,)= q(a)+q( a) plo,; )
F,,(9,)= q(a)+qa§ a) ¢’z: (10)
rae:
q(a)= l[z + arcsin(l - %j 2(1 _Z_bﬂ 2(1 _2_bj : 0
|2 a 4 P p
q’(a>=—4—”(l_2_”j, o
7a a

X,(t)=asinw,t u p—oneparop 1uddepeHIpOBaHNUS.
JlabHEHIMI aHaTu3 MOKa3hIBAeT, YTO COTJIACHO MPHBEACHHOrO (HOPMaIbHOTO MOAX0JA B
npezaenax padboTsl o Ta MPUXOIUM K CUCTEME YPaBHEHHIA:
1L, +bg +b,p+c,Ap=Ci,; (13)
L,p, +b,0, =bj,0—c,Ap =M, . (14)
B 3amMeH 1ByX HE3aBUCHMBIX YpaBHEHHWH, 4YTO YyKa3blBaeéT Ha HENPaBOMEPHOCTb
BBILICTIPUBEICHHOTO JINHEAPHU30BAHHOTO MOIX0/1a, MbO B Mpejieiax Jro¢Ta CBI3HOCTD IBMKCHHI HE

uckmoyaercs. [Tocneanero MoxxHo n30exaTh, €CIIM ONEPUPYS YPABHEHUSIMHU:

Lg, +bp =Ci, + HAp,Ap); (15)

L,¢, +b,p, + HAp,Ap)=-M ,, (16)
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nuHeapuzalmonnble BbIpakeHus (9) um (10) peanmuszoBaTh C MOMOUIBIO TPUOTMIKEHHBIX

3aBUCHUMOCTEH:
"(a
H,(Ap) = [q(a) + %p}A o: a7
0
. "(a .
<HAA¢ﬂz{qw)+{i)p}A¢, (18)
0
B KOTOPBIX KOA(PGUIMEHTH! g(a) 1 '@ paccuMThIBaIOTCA coryiacHo 3aBucumocteit (13) u (14).
W,

IIpuxonnM k cucTeMe TapMOHUYECKHN JIMHEAPU30BAHHBIX YPABHEHUN MEXaHUYECKOW YacTH

IIPUBOJIA:
(AWS2 + A8+ A4)p (s) = (B(/,zs2 +B,s+B,))p,(s)+Ci,(s); (19)
(A(/)22s2 + Angls +4)e,(s) = (B(/)ZS + ngls + B¢0 Yo (s)-M,, (20)
rne: A,,=1,+ (AC) b, ;

0

"(a
A, =b, +b,q(a)+c, %;

0

A4, = B% =cq(a);

q'(a)
Bq)Z = by,
@,

"(a

B, = b,q(a)+cy, M 5
@,

g(a)
A¢22 =1, +_b12 5

0

"(a
A¢721 =b, +b,q(a)+c, qag ) >

0

a s —onepaTtop u3odpaxxenuii no Jlammacy.
CknanpiBast ypaBaerue (19) u (20), momydaem
(L, +1,))p, + LAp+b(p, —A@)+bAp=Ci,— M,
170011
Isp, + (b, + b)), =1LLAp+bAp+Ci, — M, 21
a u3 ypaBHeHus (12) moxkem 3anucarthb
q'(a)

0

1,(p = Ap) +b,(p — Ap) —

.. "(a .
ble(/’_[b12Q(a)+c12 C]a() )JA(/J_

0
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—c,q(a)Ap=0. (22)
Wnu B Gonee koMmakTHOH dopme
1, AQ, +bA¢HA(/’)2 +cAwA(p:IZgo+b(/’>l, (23)
rue:

2

12>

1

Agpn
0

q'(a)

=b, +b,q(a)+c,——;
@,

b

Agu

CA(pI/ =c, +q(a).

C wHcIonap30BaHMEM IMOCIEIHMX 3aBHCHUMOCTEH NPUXOAMM K CTPYKTYpPHOH cxeme
MpUBeIeHHOW B pabote [1], B CBSA3M C 4eM JabHEHIIINE UCCIIECOBAHNS B IPUHITUITHAIBHOM IIJIaHe
MOTYT OBITh IOCTPOEHBI B COOTBETCTBHH C HCCIEOBAHUSAMH U3 paboThI [1].

Hanee MoxxeM OTMETHTb, YTO pPacCMOTpPEHHass JIByXMaccoBasi MOJENb JUHAMUKH
MEXaHMYECKOW CHUCTEMBI B TMpefenax paboTel JodTa CONpsHKEHA C TIOHMKEHHEM CTETICHU
a/ICKBATHOCTH C peaIbHBIMU (PU3NIECKUMU MOJIECTISIMH, H0O0 B mpesenax JrodTa B ypaBHEHUsX (5)
(6) mpomoKaroT AEHCTBOBAThH YIIPYTMe€ MOMEHTHI HAKOIJIEHHBIE YIIPYTUX CBS3SX MPEIIIECTBYOLIMX
PAaCKpBITUIO CTHIKOB B 3a30Pax.

B cBs3u ¢ atuM Oosee 1esnecooOpa3Hoi SBISETCS HCHOJIb30BAHUE TPEX M JIBYXMAaCCOBBIX

MOHCHCﬁ, OITUCBIBAEMBIX YPAaBHCHUSIMMU:

L,p, +b,@, + b, (9, —@,) + e, (9 —9,) =Ci (24)
L,¢, +b,0, =D, (9, = P,) = 1o (@ = 0,) + by (0, —P3) + o5 (0, —03) =0 (25)

105 + b3y — by (05 —0,) + 5 (0; —0,) — M, =0, (26)

IIpY BBIOpAaHHOM JIIO(TE, U YPaBHCHUSIMH

1§y +bypy +biy (@ = ) + ¢y (9 = 93)Cy 5 27)
1@, + b, + by (9, =) + ¢y (9, —9) = 0; (28)
139 + by + by (93 = ¢3) + ¢y (@3 —93) =0 (29)
13655+ byps + by (p3 = 95) + 5 (9, 205) =M, (30)

npu pabote modra.
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B nocnenHux 3aBUCUMOCTSX:

I,=01+1,

I} w 1] —3T0 mpHBeICHHBIC MACChl JBYXMACCOBBIX AMMPOKCHMAIIMOHHBIX MOJICIICH MEXaHUYECKUX

Ieneil COOTBETCTBEHHO OT Baja JBWTaTeNs A0 JopTa W oT modTta g0 pabodero oprana

BKIIFOYHUTCIIBHO.

[1pu BEIOpaHHOM 3a30pe @, = @) =@, .

3AKJIIOYEHUME

Ha ocHoOBe npoBeICHHBIX UCCIIEIOBAHUN MTOJTy4YEeHbI HCXOIHBIC 3aBUCUMOCTH, HE00X0IUMbIC
JUTSL TIOCJIENYIOIIeH pean3aluy 3aJad MapaMeTPUUYECKOro aHalli3a M CHHTE3a HCCIIEeIyEeMBbIX

CHUCTEM.
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ON ISSUE OF DYNAMICAL INVESTIGATION OF
ELECTROMECHANICAL SYSTEMS OF ACTUATORS WITH TAKING
INTO ACCOUNT ELASTICITY AND CLEARANCES
IN MECHANICL PART
Mchedlishvili T.F., Chkholaria N.N., Romanadze I.R., Balakhadze D.D..
Abstract

In connection with further improvement of current machines electromechanical systems of
actuators in interconnection with requirements on their dynamical characteristics rather actual
becomes problem of advanced taking into account in dynamical investigations of impact of
elasticity and clearances, occurring in mechanical transmission links. In the presented work are
considered issues, related to revealing on mathematical regularities, directed on development of

original design methods of analysis and synthesis of considered systems.
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1. XKamo6mr H.E. u gp. DimemeHTHI U QYHKIMOHAJIBHBIE YCTPOMCTBA CYZOBOM

aBromaruku. — CII6, Dimop, 1998.

3AIIUATA CYJIOBBIX DJEKTPUYECKHUX JIBUTATEJEN

T. Meakanze, M. Kykynanze, ®. Bapmanun3e, /. llenxnanze
Pe3srome

[IpeacraBinena cxemMa 3amIUThl OT HEHOPMAJBHBIX PEXKHMOB CYJOBBIX AaCHHXPOHHBIX
neuraresneit. Cxema pearupyer Ha oOpbIB OJHOW M3 mUTamuX (a3 u Ha meperpys3ky. B kauecTse
YYBCTBUTEJIbHBIX 3JIEMEHTOB NPUMEHSIOTCA JAaTYUKA MUKPOIIPOLIECCOPHOM CUCTEMBI, CBSI3aHHBIE C
KOHTPOJIBHBIM Y3JIOM Ha OIleparnioHHOM ycwiutene. [lpu oOpbiBe nroOoi (da3pl, curHAN
MOCTYNAIOMIMKA OT JAaTYMKOB, BO3JEHCTBYET Ha KOHTPOJBHBIM y3€]I U Ha €0 BBIXOJE CHUTHAN OyIeT
UMETh MUHUMAaJIbHOE 3HaYeHHe. ITUM GUKCUPYETCS OOpBIB (ha3bl.

Puc. 4, nut.2

THE PROTECTION OF ELECTRICAL RECEIVERS ON SHIPS
T. Melkadze, M. Kukuladze, P. Varshanidze, D. Thethkhladze
Suimmary
The paper deals with protection of ship’s asynchronous engines from abnormal regimes. The
scheme reacts for break of one of feeding phases and overload. As the sensible elements the sensors
of microprocessors, connected with the control node on the operational intensifier are used. In case
of break of the phase signal, coming from the sensor, impacts on the control node and on the output

the signal will have a minimal value. This fixes the phase break.

Illustration 4, bibl 2
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OCHOBHBIE ®AKTOPBI, JEMCTBYIOIIUE HA Y®®EKTUBHOCTD
MEXAYI'OPOJAHBIX IEPEBO3OK 1 MEPBI JIMKBUJALIUN
OTPULOATEJIBHBIX

H. HaBangze, b. ’KBanus, B. lorpamsunim

Pe3rome

Kpurepuem crenenn 3pGeKTHBHOCTH aBTOMOOMIBHBIX MEPEBO30K YaIlle BCErO MPUMEHSIOT
OKOHOMHYECKUH d(PQEeKT NpUMEHEHHs] aBTOTPAHCIIOPTHOTO CPEACTBA, YTO B OCHOBHOM
ONpEAENAeTC pasHULE MEXKIy HOOXOJaMM M pacxoJaMH IIOJyYEHHOW INpUMEHEHHEM

NEPECABUIKHOI'O COCTaBa aBTOMOOMIIEHOTO COCTaBa. O‘ICBI/IILHO, YTO YCM BBICOKA CKOPOCTb
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HepeBKEHNS, TeM OOJIbIIEe PacTeT KOJUYECTBO BBIIIOJHEHHBIX PEHCOB U COKPAILAIOTCS PACXOAbI
BpPEMEHH Ha MEepeBIKEHIE ACCaXKHPOB.

[Tocme Toro, kak Tteppuropusi ['py3um Oonee-MeHee NPUMEHSETCS KaK TpPaHCIOPTHBIN
kopunop EBpona-Kaskaz-A3zus, MOMEHSUIUCH PEXUMBI TPAHCIIOPTHOTO JBUKEHHS HA LEHTPaIbHBIX
Maructpaisax. OTpHULIATENbHBIM MOPSJIKOM CTajo TocienoBaTeNbHoe (TPULETHOW TPUHIUI)
MEPEIBIKEHIE ABTOKOJOHHBI W aBTOMAIWH, YPETyJIMPOBaHHWE KOTOPOrO YMEHBIIUT BpeMsi

NEPEBO3KH IPYy30B U MEPEIBIKEHUS MACCAXKUPOB Ha TeppuTopun I'py3uu.

ABOUT THE FACTORS EFFECTS OF INTER TOWN LOADING-
TRANSFER
N. Navadze, B. Zhvania, V. Dograshvili

Summary

For auto loading-transfer effect quality criteria often use economy effects of auto meaning
using, what mainly determined with incomes and expenses differences of using auto transport
moving composition. It is clear that how high communication is, higher is the numbers of executed
trips and reduces time spending on passengers’ moving.

After Georgia has become a corridor of Europa-Caucasus-Asia, on the central main line
have changed regimes of transport moving. The negative rule become moving of autos or many-
bridged autos along together (the principle of chain) which regulation will help to reduce loading of

good and passengers transfer.
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GEORGIA MARITIME TRANSPORT
T. Kiladze, T. Kokoladze, J. Sharadze
Abstract
The status of the country's maritime location and its great economic advantage, which is
still - we still incomplete. The cargo proceed growth, which would strengthen the economy and
especially the neighbors of a / Caucasian states and Central Asia, as well as exports of minerals in
the west to the new demands of maritime transport, the country is prepared to meet. Eliminating the
need for maritime transport and the improvement of investment climate factors and the good

Georgian economic development.

MOPCKOM TPAHCIIOPT I'PY3UHN
T. Kunanze, T. Kokoaanze, I:xx. Hlapanze

Pe3ome

['eorpaduyeckoe monoxkenue I'py3un M €ro CTaTyc MOPCKOM CTpaHbI SBISETCS OOJBITUM
SKOHOMUYECKAM TPEHMYIIECTBOM, KOTOPOE HCIOJIB30BAHO HE TMOHOCTHIO. POCT Tpy30ITOTOKOB,
KOTOPBI BBI30BET YKpEIUICHHWE dKOHOMUKU ['py3un M 0cOOEHHO COCeTHUX CTpaH 3akaBKas3bsi, a
TaK)Ke, OKCHOPT TMOJIE3HBIX HCKomaeMbIX LleHTpanpHOl A3uM Ha 3amajl BhIIIBUTaeT HOBBIE
TpeOoBaHUS K MOPCKOMY TPAHCIIOPTY, KOTOPKIE CTpaHa JIOJIKHA BCTPETHUTH
MoATr0TOBICHHONW. COOTBETCTBEHHO TpeOyeTCs HCKIIOUEHHE MEMIAIINX PAa3BUTHIO MOPCKOTO

TPpaHCIIOPTAa S9dKOHOMUYCCKUX q)aKTOpOB " YJIIyUIICHUC MHBCCTUIIMOHHOTO KJIMMAaTa pr3HH
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YK 621.923
IHEPI'OCHWJIOBBIE TAPAMETPBI JEHTOYHOI'O
INWJIEHUA IPEBECHBIX MATEPHUAJIOB

Yuruaze 3./., NenamBuan U.H., Kangeaaku B.J., AbanmBuian B.B.
(I'py3uHCcKMii TEXHMYECKH YHUBEPCUTET, TPAHCIIOPTHBIN U
MALIMHOCTPOUTE/ILHBINA (akyibTeT, yi. M. Kocrasa 77, 9175,

Tounnmcu, I'py3us)

Pestome: B pabome uccnedo8ano 6nusHuUe pexicuUMo8 Pe3aHus Npoyecca JIEHMOYHO20 NULCHUS
(ckopocmu pezanust, CKOpoCmu NOOAYU U GbICOMbL NPONUILA) HA COCMAGIIOUWUE CULbL PEe3AHUSL.
Hccneoosanuio noosepeanuco oopasybl CyxXoul, GIANCHOU U MEP3IOU COCHbl. Bblgedenvl ypasHerus:
pezpeccuu u NOCMPOEHbL SPAPUKU 3A8UCUMOCIEN COCMAGTSIIOWUX CUTL PE3AHUL OM PEHCUMHBIX
Gaxmopos.

KJiroueBble ¢J10Ba: CHIIBI PE3aHMSI; IPEBECHBIE MAaTEPHAIb; JIEHTOUHOE MMUIICHHUE; PEKHUMbI PE3aHHS;

YpaBHEHHSI PErPECCHUH.

BBEJIEHHUE

[TueHre JEHTOYHBIMU MHUJIAMU MPOCTOM M JIEIIOBBIA CIIOCOO PACHUIOBKHM JPEBECHHBI U
JIPEBECHBIX MarepuaioB. Ilo CBOMM JMHAMHYECKMM M CHJIOBBIM XapaKTEPUCTHKAaM IPOLECC
JICHTOYHOTO MUJICHUS 00Jiee MPOTPECCHUBEH MO CPABHEHUIO C PaMHBIMHU U TUCKOBBIMH IPOIIECCAMU
nuieHus. BMecrte ¢ TeM SICHO, YTO OT MOJATOTOBKHM PEXKYIIETO MHCTPYMEHTA 3aBHUCUT YHCTOTa U
Ka4yecTBO 00pabOTaHHOH MOBEPXHOCTH, YTO SIBJISETCS CYLIECTBEHHBIM B IPOLECCE TEXHOJIIOTUU

00paboTKM MaTephasoB.

OCHOBHASA YACTDH

B ycnoBusx cepuifHOr0 1 aBTOMaTH3UPOBAHHOTO MPOU3BO/ICTBA PEXKUMBI 00pabOTKH, B TOM
YUCJIE€ U TMPOILECC PACTIMIOBKH JAPEBECHHBI U JIPEBECHBIX KOMITO3WLIMOHHBIX MAaTEepHajoB CTPOTO
pETIaMEeHTUPOBaH BO HM30€KaHMM BBIXOJA M3 CTPOS KakK PEXYIIEro HWHCTPyMEHTa TaKk |

JIOPOTOCTOSIIEr0 000PYAOBaHMUS.
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C 3T0i TOYKM 3peHHs LEIbI0 HacTosedl paboThl ObUIO HCCIENOBAHHE SHEPrOCHIIOBBIX
apaMeTpoB MPoLecca JIEHTOYHOTO MUWJIEHUS! COCHBI B Pa3IMYHbIX (PU3MUECKUX COCTOSHHSAX; COCHA
Cyxasl, COCHa BJIa)KHasi 1 COCHa Mep3J1as. DKCIIEPUMEHTHI POBOAMINCH COTJIACHO MaTeMaTH4eCKOH
MaTpulle TNIAHUPOBAHUS B OCHOBE KOTOPOH JIEKUT MOTHO(AKTOPHBIN dKcriepuMenT. JlJist 3Toro Ha
Kadenpe nepeBooOpabaTeiBaroniero 000pymoBaHus [ Py3HMHCKOTO TEXHMYECKOTO YHUBEPCUTETA
Obl1a CHPOEKTUPOBAHMA U COOpaHa SKCIEepPUMEHTAlbHAs yCTAaHOBKAa Ha 0a3e JEHTOYHOIMJIBHOTO
cranka JIC-80 ¢ BO3MOXXHOCTBIO OE€3CTYNIEHYATOTO PETYJIUPOBAHUS CKOPOCTH PE3aHUS M CKOPOCTH
1oJlauu ¢ TePUCTOPHBIM ympasieHueM. Yucimo oboporoB 7 =100+1000 o6/mMuH; momava crosa
U =5+35 m/mun; Beicota nponmia 4 =10+200 mm.

Hwxe npuBeneHbl pe3yabTaThl HCCIEI0BAHUMN BIMSHUS Ha COCTABIISIOIINE CHIIbI pe3aHus O
(cuna compotusienus nonaun U) m S (cuna HopmanbHas k mnojade U), Takux (akTopoB Kak
CKOpoCTh pe3anus V, ckopocte momaun U u  BbicoTa mpommia h. Ilpm 3TOM ocTOBaynch
MOCTOSIHHBIMBI Takue (DaKTOphI, KaK MHCTPYMEHTAIBHBIA MaTepHaj MUIbl, €ro KOHCTPYKTHBHbIE U
TE€OMETPHUUECKUE MTapaMeTPhI U T.1.

[To pesymbraTaM OKCIIEPHMEHTAa BBIBEICHBl YPABHEHUS PETPECCHH W TIOCTPOCHBI
COOTBETCTBYIOIIHE TPaPUKU
— st oOpabaTbiBaeMoro marepuaia cocHa cyxas W =10%

0=1718-0,24X, +38X,+4,23X,-0,21X X, -042X X, +
+2,33X,X,-036X X,X,. (1)
§$=41-037X,+1,84X, +2,67X,-0,39X, X, +1,21X,X,. (2)

rie X,, X, u X,—ycIOBHBIE IEpEMEHHBIE: X, —CKOPOCTb pe3aHus V , M/c; X, — CKOpOCTb

nozxaun U M/MuH; X, —BbICOTa Iporuia A MM (cM. puc. 1, puc. 2, puc. 3).

—T

5 10 15 30 35 40

Puc. 2. 3aBUCHMOCTD COCTABJISAIOUINX CHJI Pe3aHUs
Q u S ot ckopoctn nopauu U (odpadaTpiBaemMblii
MaTepHuaJl COCHA cyXasi, CKOPOCTb pe3aHusl

M/MHH; BBICOTA Nponnia /,, = 50 Mm) V., =32,5 m/c; BbicoTa nponuia h,, =50 Mm)

Puc. 1. 3aBHCHMOCTD COCTABJISIIOIIMX CHJI Pe3aHUs
Q u S ot ckopoctu pe3anus V (odpadaTbiBaeMblii
MaTepHaJj COCHa cyXasi, CKOPocThb mopaun U , =18,5
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Puc. 3. 3aBucHMOCTD COCTABISMIOIHUX CHJI pe3aHusi Q H S 0T BBICOTHI
nponuiia h (o6padaThiBaeMblii MaTepHAaJ COCHA CyXasl, CKOPOCTH
pesanust V, =32,5 M/C; CKOPOCTH MOJa4YH U, =185 M/MUH)

— niist oOpabaTeiBaeMOTo Marepuana cocHa Biaxknas W >30% (cum. puc. 4, puc. 5, puc. 6).

0=11,2-0,22X,+6,6X, +6,4X, —0,15X X, +419X, X, 3)
S=9-0,51X, +4,88X, +4,57X, +29X,X,. (4)
. | Q.S xr

20[i R H
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5 10 15 20 25 30 35 40 FHHHEHHEH i EHI | Uim/mun
073 {0 15 20 25 30 35
Puc. 4. 3aBUCMMOCTH COCTABJIAIONINX CUJI Pe3aHUS Puc. 5. 3aBHCHMOCTE COCTAB/IAIOUIMX CHIT Pe3aHHst
Q u S or ckopocTu pesanusi V (06padaTbiBaeMblil Qu S o ciopocT noxa'h U (o6pabaTeiBaembrii
MaTepHaJ CoCHa BJIaKHasl, CKOPOCTh pe3aHusl
MaTepHaJl COCHAa BJIa)KHasl, CKOPOCTH MOAAYH
V. =32,5 m/e; Boicora mponmaa /1, =50 mm)
U, =18,5 m/MuH; BbIcOTa mponuia /s, =50 MM) P @
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Puc. 6. 3aBHCHMOCTB COCTABJISMIOIHUX cHJI pe3annsi Q U S OT BBICOTHI MPONMJIa
h (o0padaTbiBaeMblii MaTepuaJ COCHA BJIaJKHAs, CKOPOCTH Pe3aHus
V., =325 M/¢; CKOPOCTh NMOJAYH U, =185 M/MUH)

— i1 0O0pabaTeIBaeMOT0 MaTrepualia CocHa Mep3iias (CM. puc. 7, puc. 8, puc. 9).

0=793-174X, +4,44X, +1,77X, — 113X X, + LY, X;.

S=554-119X, +338X, +1,55X, ~1,06X X, + 13X, X, .

V m/c

0 i P b
5 10 15 20 25 30 35 40

Puc. 7. 3aBucuMOCTDb COCTABJIAIOLIUX CHJI pe3aHus Q U S 0T CKOPOCTH pe3aHus
V (o6pabaThiBaeMblii MaTepHal cOCHA Mep3.asi, CKOPOCTh MOJAYH

U, =18,5 M/MHH; BbICOTA NpoNMJIA /, =50 MM)

)
(6)
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Puc. 8. 3aBucuMOCTb COCTAB/IAIOMIMX CHJI Pe3aHUS
Qu S ot ckopoctu nogaun U (odpadaTpiBaeMblii
MaTepHuaJl COCHA Mep3.1asi, CKOPOCTh pe3aHus
V, =325 M/c; BBICOTA MPONMIIA h,, =50 MM)

Puc. 9. 3aBucuMOCTH COCTABISAIOIIUX CHJI Pe3aHUs
Q u S or BeIcOoTHI Npommia h (o6padarsiBaembrit
MaTepHaJ COCHA Mep3Jiasi, CKOPOCTh pe3aHust

V, =325 wmle; ckopoctb mopaym U, =185

3AK/IIOYEHUE

B pesynbraTe mpoBeneHHs MPeaBApUTEIBHBIX IKCIIEPUMEHTOB CPEIH MHOXECTBa (aKTOpOB
ObUTH BBISBJICHBI 3 OCHOBHBIX (hakTOpa, CYNIECTBEHHO OKAa3bIBAIOIIMX BIHMSHHUE HA BEIUYHHY
COCTABJISIIONIUX CHJI PE3aHHsA, & WMEHHO CKOPOCTb PE3aHHs, CKOPOCTh MOJa4d W BBICOTA
IIPOIUIIA.

VBenuueHue CKOpoCTH pe3aHus BJIEUET 3a COOON yMEHBLIEHHE COCTaBJISIIOIIMX CHUJI PE3aHus,
3TO OOBACHSAETCS POCTOM MHEPLIHMOHHOTO MOJIOpPA C OJHOM CTOPOHBI M YMEHBIICHUEM PExXYyILeit
30HBI KOHTAKTa C Ipyroi CTOPOHBI.

VYBenuueHue CKOPOCTH TOJady BIEUYET 3a COOOH yBETMUYEHHE COCTABISIONMINX CHJI PE3aHuUs, TaK
KaK BEJIMYMHA TI0J]aY Ha 3y0 YBEITMYUBACT CHIIBI PE3aHUSI.

VYBennueHue BBICOTHI MPOMUIa BEAET K PE3KOMY BO3PACTAHHUIO COCTABIIAIOIIMX CHJI pE3aHus,
TaKk KaK C YBEIMYEHUEM BBICOTHl IPONWIA YBEIMYMBACTCS KOHTAaKT OJHOBPEMEHHO
paboTaronux 3yObeB ¢ 00padaTbIBa€MbIM MaTEpHANIOM, a TAK)KE YBEJINYMBAIOTCS CUJIBI TPEHUS

WHCTPYyMEHTA ¢ 00pabaThiBa€MbIM MAaTEPHATIOM.
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ENERGY-POWER PARAMETERS OF TIMBER
MATERIAL’S BAND-SAW
Z.. Chitidze, I. Gelashvili, V. Kandelaki, V. AbaiSvili
Summary
In the work is investigated influence of band-sawing process cutting modes of cutting force

components. Are investigated samples from dry, wet and frozen pine. Are generated regression

equations and constructed diagrams of dependencies of cutting forces components from mode factors.
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KIIACCUDPUKAIUA MY KCKOM HAI.II/IOHAJIHOI71 OJAEX/bI
. KopuunaBa
Pe3rome
B crarnpe paccMOTpCHa LCIb HUCCICAOBAHHA BHI0OB pr3HHCKOﬁ HaHHOHaﬂHOﬁ O4CXKAblI U
HYy)XJa CO3aaHuA KJ'IaCCI/I(bI/IKaI_II/I}I OACsAHUusA, HJI1 Yero HOTpCGOBEU'IOC’b ,I[I/Iq)epeHHHa]_II/IH
HAIMOHATTHON OJICX/IbI Ha )KEHCKOE U MY)KCKOE, TOPHOE, HUBUHHOE U ypOaHHOE, UX HCIIEeIOBAaHUE U

U3ydeHHE.

CLASSIFICATION OF MAN’S GEORGIAN NATIONAL CLOTHES
D. Qorchilava
Summary
The article is about the aims of Georgian national clothes research and about the necessity of
creation of clothes classification. For this issue it was essential to differentiate the national clothes
according to the gender, mountain, plain and urban. For that, is needed to make detail research and

investigation.
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Ob UICKOPEHEHMHU HEKOTOPBIX IPUYHNH OTKA30B
MAT'HUTHOTI'MAPABJIMYECKOI'O TOJIKATEJIA

C.I'. bunanze, P.I'. bunanse

Pe3rome

B crathe paccMOTpeHBI W MPOAHATM3UPOBAHBI BCE T€ (AKTOPHI, KOTOPBIE MPH HAKIOHHOU
Harpys3ke LITOKa TOJIKATEN NPUBOAAT K YCUIIEHHIO H3HOCA OJTHOM CTOPOHBI IITOKA, HAIPABIIAIOLIEH
BTYJIKW M YIUJIOTHUTEJIBHBIX MAaH)KET, YTO BbI3bIBAET HAPYILIEHUE TIEepMETU3ALUU BHYTpPEHHEU
nosioctd Tonkarens. llpeanoskeHa oOpurHHajIbHAas KOHCTPYKLMS MAarHUTHOTIMIPABINYECKOTO
TOJIKATENSI, B KOTOPOW MCKIIOYAETCS YCWICHHBIH M3HOC OJHOM CTOPOHBI ITOKA, YIUIOTHEHHH M
HaITPaBJIAIONIEN BTYJIKH, a TAKXKE UCKIIIOYAETCS 3aKIMHUBAHUE IITOKA HAPABIIAIOIIEH BTYJIKH B €T0
nojoMKa. B TpeayioKeHHOW KOHCTPYKIMHM TOBBIIICHA HAIEKHOCTh M JIOJTOBEYHOCTH PaOOTHI

TOJIKATCJIIA.

ON ELIMINATION OF SOME CAUSES OF MAGNETOHYDRAULIC
PUSHER’S BREAKDOWN
S.G. Bitsadze, R. G. Bitsadze
Summary

All factors that lead to severe wear of one part of the stock, guide bush and sealing cups
under oblique load of pusher’s stock, that causes depressurization of pusher’s body cavity, are
considered and analyzed in this paper. Original design of magnetohydraulic pusher is offered, in
which severe wear of the stock, packing and guide bush is eliminated, as well as is eliminated the
jamming of guiding bush’s stock and its breakage. Reliability and durability of pusher’s operation is

increased in the offered design.
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TEXHOJIOI'NMUSA U3I'OTOBJIEHUSA COBPEMEHHBIX ) KEHCKHUX
BOCOHOKEK C UCPOJIb30BAHUEM XEBCYPUVCKUX OPHAMEHTOB
H. I'3supumuBuin
Pe3rome
B Tpyae paccMOTpeHBI OPUTMHAIBHOCTH XEBCYPHMHUCKHX OPHAMEHTOB M BO3MOYKHOCTH HX
VCIIONIL30BAHMS JIJI YKPALIEHHs COBPEMEHHBIX JKEHCKHMX OOCOHOXeEK. J[aH 00pasel] KOHCTPYKIHMU
JKEHCKUX OOCOHOMXKEK U II0CJICA0BATCIBHOCTh TEXHOJIOTHYECKOH 06p2160TKI/I.

TECHNOLOGY OF MODERN WOMAN SANDALS WITH KHEVSURIAN ORNAMENTS
N.Gzirishvili
Summary
There is discussed originality and possibilities of use of khevsurian ornaments for women
sandals decoration in the work. There is given the construction of sample of woman sandal and
sequence of technological treatment.
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YK 621.923
K IOCTPOEHUIO MATEMATHUYECKOM MOJIEJIN
T'HJIPOKOIIMPOBAJIBHOM CUCTEMBI POTOPHO-
HIJINM®OBAJIBHOI'O CTAHKA
Amkoaanze X.M., 3yonamsuim I'.M., Mapcarumsuin JL.I'.
Hapcus .M.
(I'py3uncknit Texnnyeckuii yausepcurer, M. Kocrasa 77, 0175,

Touaucu, I'py3usn)

Pestome: B npedwecmsyioweli pabome paccmMompenvl BONPOCHL,  CEA3AHHbIE C  AHAIUZOM
KUHEeMAMUKU — OMHOCUMENbHBIX — (DOPMOOOPA3YIOWUX — OBUMNCEHULL  NPOYecca  KONUPOBALbHO2O
WAUDOBAHUSL  CLONCHONPOPUILHBIX — NOBEPXHOCMEN — OPYCKOGbIX  Oemainell U3  OpPeGectul,
CNLOJHCHONPOPUILHOCb  KOMOPBIX  ONPe0ensiemcss NIA0CKOU30SHYMOCMbIO  NPOOOJIbHOU  OCU U
NePEeMEHHbIM CeYeHUeM 3a20mo6KU 80016 dmou dce ocu. Tam dce nonyueHvl UCXOOHbIE
3asucuMocmu 01 ROCMPOEHUs. OUHAMUYECKUX Mooenell. B nacmosiwee pabome ¢ ucnonvsosanuem
NOJIYYEHHBIX 3A6UCUMOCTEN OCYWEeCMBIAEMC s NOCMPOEHUe MAMeMAmu4eckoi Mooeu OUHAMUKU
2UOPOMEXAHUUECKOU Clledsujell CUCIeMbl PACCMAMPUBAEMO20 KONUPOBAIbHO20 CIMAHKA.

KiroueBble cJ0Ba: THIPOKONMHUPOBAIbHAS CHCTEMa, MaTeMaTH4ecKas MOJEIb, THIpaBIHYECKast

Y4acThb, CIEIIIAs CHCTEMA.
BBEJAEHUE

B pabote [1] B oOmeit (opme moNydeHBI WCXOMHBIC MATEMATHUYCCKHE 3aBUCHUMOCTH,
NPEACTABISIONINE OCHOBY JIIS TIOCIEAYIOMIeH pa3paboTaHbl pa3BEpHYTOH MaTeMaTHYeCKON
UCCIICyeMOH KONMMPOBAIbHOW cUCTeMbl. C HCHOJB30BAHUEM TIOJIYYECHHBIX 3aBHCUMOCTEH B
HACTOSIIEH paboTe OCYNIECTBISETCS TTOCTPOCHUE MAaTEMAaTHYECKOW MOJICNIN JIMHAMHUKH CIICIISIIETO
NPUBOJIA; PEANM3YIOIIEro Mpollecca MBYXKOOPIAUHATHOIO KOMHMPOBAHUS HA THAPOPHUIIMPOBAHHOM

POTOPHO-IITU(OBATLHOM CTaHKE.
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OCHOBHAA YACTDH
Hcnonb3ys noiydeHHyto B pabore [1] McXoaHble 3aBUCMMOCTH U 3allUCAaHHYIO B OOLIEH
(opme B MPUIIOKEHUH K MEXaHUKE KOTMPOBAIBHBIX JIBHKEHUH IUTH()OBATBHBIX THEBMOLIMIIMHIPOB U
KOIIMPOBAJIBHOIO KOJbLA MCXOIHBIX YPaBHEHUN AMHAMUKH, MOXKEM IEPEUTH K MX pa3BEpHYTOU

(hopme KOTOpast BEIpa)kaeTcst CIIEAYIONIel CHCTEeMON ypaBHEHUH:
.. . . 1 .
mmlyml +bm1(yk _ym1)+ C§ m[(le _xp)|Sln(0| +RCOS71 +r(x}<1)_yml ]+
1
+C11(yml_yl<):Qpl; (1)

. . ) 1 )
My Vi T 00 (Vi =¥, ) +Cs m[(xsz _xp)|sm¢|+RCOS7/z +"(x,<2)_ym2]+

2
+C12(ym2_y;<)=Qp2§ (2)
ij}K +bu¢1(yx _yull)+bu¢2(yx _j}m2)+cll(y1< _ym1)+C12(y1< _yu¢2)+
+C,(y, [sing|—x,)|sing|=0. (3)

B »Tux YpaBHCHUAX: m m,,, —MAaccChbl, OIIPCACIICMbl MacCCaMu HIJ'II/I(i)OBaJ'H)HI)IX

wl
ITHEBMOIWJIMHIIPOB U MPHUBEJICHHBIX K HUIM MacCaMy COBMECTHO MEPEMEIIAONIMXCSI MEXaHHYESCKIX
3BCHBEB, a BCE OCTAJbHBIC YCIOBHBIC 0003HAUCHHS U WX ONPEACICHHUS MOJHOCTHIO 3aMMCTBOBAHBI
u3 pabotsr [1].

VYpaBHeHHE JWHAMUKHA THAPABIMYECKOH YAaCTH WCCIEAYEMOTO CIENAIIEro TPUBOaa

COTJTacHO padoT [2, 3] MOXeT OBITh 3aITUCaHO TaK:

d . 1 .. N
EFW +k, x=k,k, 1_pn_F(F”’ + B,X + B, X)signe - &, 4)

rAe p, — AaBJICHUA )KUAKOCTH, IIOABOAUMOC K YIIPABJIAIOIIEMY YEThHIPECXIICICBOMY 30JI0THUKY, k

oHc

U k,, — COOTBETCTBEHHO, KOA(P(UIIMEHTHI KECTKOCTH U NPUBEAEHHbIN KO3()(DULNEHT YCHICHUS T10
CKOPOCTHU THJPABINYECKOI ccTeMbl; B, — Ko3((UIMeHT, yUnTHIBAIOINI NOTEPH BSI3KOTO TPEHUS B
MAacJIONPOBO/IAX, COCAMHSIONIMX  30JOTHUKOBBIM  paclpeleNuTeIb C  THAPOIMINHAPOM,
IPONOPIHUOHAIBHBIE pacxoay; B, —Ko3(QQUIMEHT, yJYUTHIBAIOIIUII MOTEPU OT HHEPLUOHHOM
HArpy3KH, CO3/IaBaEMOW KHMJIKOCTHIO B 3THX K€ MAaCJOMPOBOAAX; X — KOOPJAUHATA TIECPEMEIICHHS
NOPIIHS TUAPOUMIMHAPA; F, — CHJa, IPUIOKEHHAS K IITOKY THAPOLMIMHIPA.

B cBoto ouepenn:

.. . oIl oD .
F. =k mpxp+bpx0+a—zc+f+Qmpx +F,,.signx (5)

2y r
X, 6xp
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rae k, —xoadduuueHT mnpuBeneHa CWII, NPHIOKEHHBIX K OCH POTOpa, K IIOPIIHIO CHIIOBOTO

MMHEBMOLWJIUH]IPA;

Qmpx = fmpc5 (51 + 52 )|COS ¢|Sign5cp , (6)

oIl
—2%° =2(,sin’ @x, —2C1|sin(0

Oox

P

y.+2C, sin* @, -

¥, =2(C,sin’ p+C,sin* p)x, —

. 2 .
—2C,sin g0|sm(o
. . 2 .
-2(C, |s1n ¢)| +C, sin ¢)|s1n ¢>|)yK ,
Sop —KOIDDHUUMEHT CHIIBI CYXOTO TPEHHs; M1, —Macca INEPEMEIAOIMX YacTed, NPUBEACHHAs K
NEPEMELICHUSM OCH POTOpa CTaHKa; b, —KoapduuueHT nemMudepuposanus; F, ——cuia TpeHus B

TUAPONMWIIMHAPE U B MEXaHU3MaAX CTAHKaA, MPUBCIACHHLIC K KOOPAHWHATC Xp; @ — auccuIlaTUBHAS

byHKITHS.
B paszsepnyToii popme OyieM UMETh:
o1y oIl
ACRTUR S U0 SIS Rk W P S L

k, ox, ox, X,
1 .. N . .

=k, k, \/1 - p_F(F“’ + B,X + B, x)sign(y, — xp|sm go| sin @) x

x(y, - X, [sin (p|)|sin o, (7)

rue:

F, =k[(m %, +b,x,)2C sin’x, +2C2|sin3 (p|xp +b,[sing|x, +

yK2C2 Sil’lz @}K _beK]:

+fmpC5 (9, +§2)|cosgo|-signxp —2C1|singo

sin go|)'c b

=k.[(m,%, +b,%,)2(C, sin x +c,[sin’ plx, +b,

=— 2(C1 lsing|—C, sin’ go)yk —b. 3, + 1,,Cs(0, +5,)|cos |- signx , +
)

+m,X,+b,x, Jk.,
rae: F —Iomas MOPIIHS UCIIOHUTEIBHOTO THAPOIMINHAPA
kvl = kplkv ;

k, —mepeaToyHoe OTHOLICHWE pblyara, JCHCTBYIOUIETO HA 30I0THHK; k, —KOd(hduiment

YCHUJICHHA 110 CKOPOCTHU FHHpaBHquCKOﬁ CHUCTEMBI.

B npeo6pazoBanHOM BUE OyJ€M UMETh:

o k. 1 .
k,m,x, +k,b,X, +—+k2{m[()@1 —xp)|s1n(p|+Rcos7/1 +
2

e
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. 1 .
+713(X0) = Vi ](_ lsin ¢’|)+ m[(% —x,)sing|+

sin gousin go| =

+Rcosy, +1(x,)+ V., ]|singo|+kebp5cp —cz(

K

=k, .k, \/1 b (F,, +B,X+ Bx)sign(y, — xp|sin g0| sin @) x
p.F
X (J’K -X, |sin go|)|sin (p| . 9)
3mech k€  OTMETHM, 4YTO TIOJy4YCHHAs MaTeMaTHuYecKas MOJelb  HEeJIWHEHHOM
HECTAI[IOHAPHOW CHCTEMBl JOJDKHA OBITh JIOTIOJIHEHA TPAHCIEHACHTHBIMU alre0pandecKuMu
YpaBHEHHSMHU:

Zu = Zuy +(R=5)sin g, ; (10)

k1

Zey = Zup H(R=0,)siny,, (1)

rae o, u 0,— TeKyuue aedopmanuy nu(oBaTbHBIX THEBMOLMINHIIPOB.

k.m,x, +kbX, +k,,x, +kb,x, + szp|sm(p|+

+kz|sin2 go|( 12 + 12 jxp +k,Ax, +k,AR |sing|+
cos’y, cos’ 7,
i |s1n (0| .

w2

lsin g

2

+rgAx31+reAR7|sm¢)|+k2A13K|sm(p|—ke w T, >
cos” 7, cos” ¥,

1 . .
=k, .k, \/1 _p_F(FZ" +B,%+ B\ x)sign(y, —x, |sm go| sin @) x

; (12)

X (yK -x, |sin go|)|sin o
rae:

A o |sin2 (0| L |sin2 (/’| .. (13)
cos’y, ' cos’y,

ARyzR( S— j; (14)

cosy, C€osy,

r.(x rAXx
A’,.SK(XK): 3(2K1)_ 3(2x2) , (15)
COS 7/1 COS 7/2

a BCC OCTAJIbHBIC YyCJIOBHBIC O603Ha‘leHI/I$I, KaK M BbIIIC, C LCJIbIO KPATKOCTH MU3JIOXKCHUA CUHHUTAEM

3aMMCTBOBaHHBIMH 13 pador [1, 2].

3AKJIIOYEHMUME
Ha ocHOBe NpoBeNEeHHBIX HCCIEIOBAHMM IIOCTPOEHA MaTeMaTH4ecKas MOJIENb IWHAMHUKU
THAPOMEXAHUYECKON cleasiiell CHCTeMbl JBYXKOOPAMHATHOIO KOIMPOBAJBHOIO IpPHUBOJA

UCCIIElyeMOr0 pOTOPHO-IUTH(OBAIILHOTO CTAHKA.
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ON CONSTRUCTION OF ROTOR-GRINDING MACHINES HYDRAULIC
TRACING SYSTEM’S DYNAMICAL MATHEMATICAL MODEL
AmkolaZdze Kh.M., Zubiashvili G.M., Marsagishvili L. Narsia D.M.

Abstract

In the previous work are considered related to timber details complex shape surfaces two
coordinate form copying grinding process shaping relative movements kinematical analysis. The
complexity of this detail profile is stipulated with their longitudinal axes planar bending and variety
of workpieces cross-section radiuses related to same axis. Also are obtained required for dun model
construction dependencies. Due the application of obtained in the presented work dependencies is
carried out construction of investigated form copying machine tool hydraulic tracing system’s

dynamical mathematical model.
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TEXHOJIOI'USA NCJIEJOBAHUA UBMEPEHUSA TEJIA YEJIOBEKA

. KopuuniaBa
Pesrome
B cratbe paccmoTpeHa HykJa MaTeMaTHUECKOH OOpabOTKM JaHHBIX MONYYECHHBIX B XOJIE
AHTPOMOMETPUYECKUX HCCIEOBAHUN C LETbI0 YTOYHEHHWE H3MEPEHHHM Tena yenoBeka. Jlis
IMOJTY4YCHUSA TOUYHUX JaHHBIX, o6pa60TKa AHTPOIIOMETPHUICCKOr0o Marcpsijyia JOJDKHA IMOAYHUHATCA
MAaTeMaTHYCCKUM CTAaTUCTUYCCKUM METOAdaM, II0 ApyTromy, BBIpa6OTKa METOOAOB nporpaMHoﬁ

00paboTKH ¥ U3MEPEHUSs ISl KOHCTPYUPOBAHUS OICKIbI HE BO3MOXKHA.

THE TECHNOLOGY OF HUMAN BODY MEASURES RESEARCH
D. Qorchilava
Summary
The article is about the results of anthropometrical research of human body measures and the
necessity of mathematical treatment of the gained data. In order to get exact findings, treatment of
anthropometrical material must be subordinated under the methods of mathematical statistics.
On the other hand, it’s impossible to create treatment programs and measure methods for clothes

constructing.
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O BOBMOXHOCTAX YBEJIMYEHUS TIPOU3BOJIUTEJIBHOCTHU
IMOPTOBBIX TEPMUHAJIOB
I'PY3UM I1PU TIEPEBAJIKE HE®@THU U HE®TEIIPOAYKTOB
G. Lomouri
Pe3rome
B cratbe pPacCMOTPECHBI BO3MOKHOCTH YBCJIHWYCHUA IIPOU3SBOJAUTCIBHOCTH IMOPTOBBIX
TCPMUHAJIOB pr31/11/1 Ha OCHOBE YCTAHOBJICHHA OINTUMAJIBHBIX 3HAYCHHWU CKIIAACKHUX MOLHHOCTCﬁ
i HerenpoaykToB. OnpeneneHrne yIOMSHYTHIX MOIIHOCTEH B KOHKPETHBIX CHUTyalusaX, OyIer
UTpaTh 3HAYUTEIFHYIO POJIb IPU (PYHKIMOHUPOBAHUU TIOPTOBBIX TepMUHANIOB [ py3un, KoTOpBIEe B

I[aHHLIﬁ MOMCHT HaxOoJiaTCA B IIPOLECCE MPOCKTUPOBAHUA U CTPOUTEIILCTBA.

POSSIBILITIES OF GEORGIA PORTS TRANSPORT LOGISTIC
COMPLEXES CAPACITY IMPROVEMENT AT OIL AND PETROLEUM
PRODUCTS HANDLING
G. Lomouri
Abstract

In the article are considered the possibilities of improvement of Georgia ports transport logistic
of complexes (tlc) on the basis of definition of petroleum products storage capacity optimal

values. In the specific case definition of mentioned capacity plays an important role in the Georgia

(tle) functioning still in their planning and construction process.
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O JIUHEAPU3AIIUYU HEJIUMHEWHOI' O JU®PEPEHIIMAJIBHOI' O
YPABHEHUS DJIEKTPHYECKHUX KOJIEBAHUM B KATYIIKE
MAT'HUTOTI'NAPABJINYECKOI'O TOJIKATEJIA
P.I'. bunamze, C. I'. bunan3se

Pe3rome

B pabore HaliieHO KOHTAaKTHOE IpeoOpa3oBaHHE, C IOMOIIBIO KOTOPOTrO HEIMHEHHOe
muddepeHnranbHOe ypaBHEHHE BTOPOTO TMOPS/AKA B YACTHBIX IPOU3BOAHBIX 3JIEKTPHUECKUX

KoJIeOaHU B KaTyIIKe MarHUTOTHIPABINYECKOTO TOJKATENS IPUBOAUTCS K IMHEHHOMY BHILY.

ON LINEARIZATION OF THE NONLINEAR DIFFERENTIAL EQUATION OF
ELECTRICAL OSCILLATION IN THE COIL OF A MAGNETOHYDRAULIC PUSHER
S. G. Bitsadze, R. G. Bitsadze

Summary
Contact transformation is found in the work that helps to reduce nonlinear differential

equation in partial derivatives of electrical oscillation in the coil of a magnetohydraulic pusher to

linear type.
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K BOITPOCY 2OPEKTUBHOI'O UCITIOJB30OBAHUSA
ABTOMOBUWJIBHBIX
IKCINIYATAIIMOHHBIX MATEPHUAJIOB BI'PY3UN

B.A. llBepaga, T.C. I'enamBuiu, T.M. Dqunamsuiau, M.H. Bernamsuan

PE3IOME

B pabote paccmarpuBaroTCs BONPOCHI MPOM3BOJCTBA M HCIOJB30BAaHUS KadeCTBEHHBIX
ABTOMOOMJIBHBIX TOIUTMB, CMAa304HBIX Macel M TeXHWYECKHUX JKUAKOCTEH C y4eTOM AEHCTBYIOLIHX
HOPMAaTHUBHO-TIPABOBBIXbIX JTOKYMEHTOB U MHUPOBBIX CTaHAAPTOB, a TAK)Ke MPOOJIEMBI Pa3pabdOTKU
OpPraHU3aIMOHHO-TEXHUYECKUX MEpONPUATHI o o0ecIeYeHn o 3KOHOMHUYECKUX,

OKCINUTYaTallMOHHBIX U 9KOJIOTHYCCKUX Tpe60BaHPIﬁ.

TO QUESTION OF AN EFFECTIVE USING OF THE AUTOMOBILE
EXPLUATATION MATERIALS IN GEORGIA

V. A. Tsverava,T. S. Gelashvili, T. M. Edilashvili, M. N. Begiashvili
SUMMARY

In the work considered the questions of production and using the qualitative automobile fuels,
lubricating oils and technical liquids, taking into account the working and normative-just documents
and world standards, and also the problems of the working out of organizational and technical

measures to meet the economical, operational and ecological requirements.
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2. Bb.Kapnymescku, JI.{ro0Hep (Marneodypr, I'epmanna) P.Typmanunse,
3.I'sunnamBuin, . Anamus (Towmcu, I'TY) Cnupansabie cBEpia ¢ MepeMEeHHBIM YTIIOM
HaKJIOHA CTpy»euHbIX KaHaBoK. Pezanne m MuctpymenT,Mex.H.K. Xapko HTY «XPU»

2008r.

HA3ZHAYEHUE IMOBOPOTHOI'O MEXAHU3MA HA
CHELITPECITIOCOBJIEHUME /151 BbIINJIM®OBKHU CTPYKEUHBIX
KAHABOK C HEPEMEHHBIM YI'JIOM HAKJIOHA CITUPAJIN
J. Anamus, 3. I'BuanamBuin, JI. TexuamBuau, B. bauananse

Pe3rome

B nmanHOW crare pacMOTPeHHBI OCOOMHOCTH paboTH TPECTOCOONICHHS KOTOpas

JOIIOJHUTEIIBbHO OCHAIICHA ITIOBOPOTHUM MCXaHU3MOM, IJIA BBImnH(bOBKH CTPY’KCYHBIX KOHOBOK Ha
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cBEpNax ¢ HOBOM reoMeTpuu. BeIOpaHHN HOBBIE CXeMHU pa0OTH Kak W JJIs CIIell —[IPECTIOCOOTICHMSI
TaKk M Tpolecca BHIIUIM(OBKU CTPYKEHBIX KOHOBOK C MEPEMEHHBIM YIJIOM HAKJIOHA CIHPAJIH.
ITociie KOMITIOTEPHOTO MOJAENUPOBAHUS, CHAEJIAHO B MeTaje JBE MJIEHTHUYHbIE CIIell —
MPECIIOCOOICHUS C TIOBOPOTHBIM MEXaHU3MOM. M3rOTOBIEHHO W UCIIMTAHHO HECKOIBKO MPOOHBIX
naptu cBépn auamerpom 0,9mm. Excnepumentst ycranoBwimm: 1.HeoO6xomauMocTh MOBOPOTHOTO
MeXaHHM3Ma Ha npecrnocobnenue. 2. [IpaBuiHOCTh BbIOOpa cxeM paldoThl crel —pecrnocoOIeHHUs.
3. Ilo Bceii nnuHHE pabouell yacTu cBepia MOMY4YeH HYKHBIM TMEPEMEHHBIA YTOJN CTPYKEUHBIX
KaHaBK, T. C. HapacTAalOCIIM{ LIar BUHTOBOM crnupanu. 4. OT KOHUMKa cBepja A0 JEp>KaBKU

IMOJIY4YCHO CTAaHAAPTOM YCTaHOBJICHHBI HpO(bI/IJI CTPYKCUYHBIX KaHAaBOK M JICHTOYK CBEpJia.

DESTINATION OF SWING-OUT MECHANISM ON SPECIAL DEVICE
FOR CHIP GROOVE FLUTING WITH VARUABLE ANGLE OF SPIRAL
D. Adamia, Z. Gviniashvili, L. Tediashvili, V. Bachanadze

Summary

In the presented article are considered singularities of device operation that additionally is
equipped with swing-out mechanism for chip groove’s fluting on new geometry drills. Are selected
new schemes of operation for special device as well as for chip groove’s fluting process with
variable angle of spiral. After the computer modeling are manufactured in metal two similar special
devices with swing-out mechanism. Are manufactured and tested several samples lots of drills with
diameter 0.9 mm. Experimentally is defined: 1. Necessity of swing-out mechanism on device. 2.
Correctness of special device scheme of operation selection. 3. On the whole length of drills
ooperational part is received necessary variable angle of chip glove, i.e. increasing lead of spiral. 4.

From drill tip to support is obtained defined by standard profiles of chip grooves and drill’s land.
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PERSPECTIVES OF USE OF COLD RECYCLING IN THE ROAD SECTOR
OF GEORGIA
D. Demetrashvili

Summary
The polymer modified bitumen used for road coverings recycling cold and Advantages of

damaged cover rehabilitation method of the road. Those are the basic requirements, which must
meet a polymer modified bitumen cationic emulsions used for recycling.

NCITOJIBUBAHUE ITOJIMMEPHO — MOAU®UIIUPOBOHHOI'O
BUTYMOB ITPAU XOJIOJHOI'O PECUKJIMHT' A
HemerpamBuau JI.H.

Pe3rome

PaccMoTpeHo npenmyiiecTBO BOCCTAHOBJIEHHUSI JOPOKHUX MOKPBITHM METOIOM XOJIOJAHOTO
PECHKIIMHTA C HMCIOJBb30BaHUEM ITOJIMMEPHO-MOIU(PHUIMPOBOHHOTO M CBOMCTBA HCIIOIB3yEMOTO
3akpenurTens. JlaHbl OCHOBHBIE TpeOOBaHMSA, KOTOPHIM [OJDKHA YJOBJIETBOPATH KaTHOHHAS

OMYJICUA, UCII0JB3yEMasd BO BPEMsI XOJIOAHOI'0 pEUMUKIUHIA.
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