ISSN 0130-7061
Index 76127

ddG60dmddo RS B&JIJ6(MXR(ME0IS0

1553JG60IA() HJBIA0AISORND TJIGH6OIRKRO

SCIENCE AND TECHNOLOGIES

SCIENTIFIC REVIEWED MAGAZINE

HAYKA U TEXHOJIOI'UHU

HAYYHBIN PEOEPUPYEMBIN ) KYPHAJI

Ne2(716)

[INEATC R N3ALNAIAN
GEORGIAE UNIVERSITAS RERUM TECHNICI

060060 — TBILISI — TBUJINCHU
2014



35300l 1949 Favols

0563A0002b, R59BIIEIBLIB0:
dobobaes 2013 Faeob. bodotmggenml 3936090 gdsms gamgbyeo sgowgdos
bogodmggaral Bgdboga@o gbogg@bodgdo
33G603@IdS> KRS boJotmgganml Loobgob®m ogowgdos
&3J36(MRM30IB0 bodo®mgganml Lmgenols dg9@bgmdols 393609 9dsms s 3o©gdos

39609M930L 0LEAMA00L Lsdotmggeml Lobmysmygods

Ni2(716), 2014 §.

CONSTITUENTS: YYPEJUTEJIH:
Georgian National Academy of Sciences Hanuonanbsnas akagemus Hayk ['pysun
Georgian Technical University I'py3uHCKuil TEXHUYECKUH YHUBEPCUTET
Georgian Engineering Academy WwnxenepHast akagemus [ 'py3uu
Georgian Academy of Agricultural Sciences Akanemus CebCKOX03HCTBEHHBIX HayK [ py3un
Georgian Society for the History of Science I'py3uHcKoe 00111eCTBO HCTOPHH HAYK

LOMIRSIGOM 3MWIdOS:

>, BM3by0dg00 (053dxMISMY), 0. a0m®A0dg (00539x©EMI>GOL dmoyomy), d. bogygdos (mogdyxwmds®ols
dmspaoamy), @. BoJmgsbo (mogdxomds®ols dmopyoarg), a. odydgmodgomo, o s0dognsgs, . SModody,
@. oMggaadg, M. 45650060 (AYLgmo), b. do@omyg@os, M. 653035dg, . dodogrgodgoaro, 3. dydizmgo (AYbgmo),
d 3og90©sdgomo, b. golbo@sdgoao, b. agmgbodg, ™. agmsdgomo, seo. a@ogmerodgomo,  ©. auMagbody,
b, a9bggo (Ogbgmo), o. ganodsgmgo (599), L. golognggo (Gglgmo), 6. gobsbos (Igflogs), 3. byy@dmglgo
(9g®006s5), . byddbycdady, 3. bybggeo  (oglH®0s), ©. mogbganodyg, o  mmgbhodgogmo, b, gogyos,
3 33omoibgmos, a. 339Lodedy, @. genodosTgoeo, . gMosm (gldsbgmo), 3. jybsgrgodgoeo, @. @obosdmgo
(599), x. @s0Bdsbo (599), b. @mdbsdg, b. dobgogrsdy, ©ggobmbo go. Jomgdgoano, 3. IoEodgMody, 3. doBggggo
(dgbgmo), 3. dgansdg, 9. 39ddo@osTgoano, o. doJosdgogmo, ®. bosmodgogro, . bsdohgodgoao, . bmgozmgo
(d9bgmoa), L. 3g@mem (o@owos), @. gobggohoylio (@o@gs), 0. goewesbos, g gu3mabzo (G9bgmo), 3. @obo
(0@om0s), 3. Logryydgedg, @ Lostang (Log@sbygmo), @. LEy@gs, o. Lymsdg@odg, ¢ 9bygdo (sgLGmos),
o ¢0dogzo (5bgMdooxsbo), b. yogansdgoao, o. bbgody, . (30635dg, . (306(35dg, b. Fgdgmgeo, b. Fg9Go0dy,
o bdgea®o, o. xogmebodgomo, a. xogobadg, JoGAM3IME@o@G o. xoBsMody, . XgAgbsTgomo, 3. xoodmrsdy,
N XIXOO0 (0Hog000)

EDITORIAL BOARD:

A. Prangishvili (chairman), I. Gorgidze (vice-chairman), Sh. Nachkebia (vice-chairman), R. Chikovani (vice-chairman),
G. Abdushelishvili, A. Abshilava, G. Arabidze, R. Arveladze, R. Babaian (Russia), N. Bagaturia, T. Batsikadze,
G. Bibileishvili, V. Burkov (Russia), A. Chkheidze, P. Ciarlet (France), I. Elishakov (USA), Z. Gasitashvili, G. Gavardashvili,
Z. Gedenidze, O. Gelashvili, G. Giugiaro (Italy), Al. Grigolishvili, D. Gurgenidze, B. Gusev (Russia), T. Jagodnishvili,
Metropolitan A. Japaridze, G. Javakhadze, G. Jerenashvili, M. Jibladze, Z. Kakulia, N. Kavlashvili, G. Khubuluri,
L. Klimiashvili, F. Kriado (Spain), M. Kukhaleishvili, V. Kvaratskhelia, G. Kvesitadze, J. Laitman (USA), R. Lazarov (USA),
Z. Lomsadze, N. Makhviladze, Archpriest L. Mateshvili, M. Matsaberidze, V. Matveev (Russia), E. Medzmariashvili,
H. Meladze, G. Migqiashvili, O. Namicheishvili, O. Natishvili, D. Novikov (Russia), A. Pashaev (Azerbaijan), S. Pedrolo
(Italy), P. Ricci (Italy), M. Salukvadze, R. Sturua, T. Sulaberidze, H. Sunkel (Austria), D. Tavkhelidze, A. Topchishvili,
G. Tsintsadze, T. Tsintsadze, N. Tzereteli, Z. Tzveraidze, F. Unger (Austria), N. Vakhania (Mexico), S. Vasilev (Russia),
M. Zgurovski (Ukraine), R. Zhinevichius (Lithuania), I. Zhordania, V. Zhukovski (Russia), O. Zumburidze

PEJAKIIMUOHHAS KOJIJIEI'UA:

A. TpanrumBuiu (npexacenarens), WM. Toprumze, (3am. mnpeacenarens), III. HaukeOus (3am. mnpencenarens),
P. YukoBanu (3am. mpencenarens), I'. AOaymenumBunu, A. AGmunasa, I. Apabumze, P. Apsenanse, P. babasu (Poccus),
H. Bararypua, T. baumkanze, I'. buOuneumBunu, B. BypkoB (Poccus), C. BacunbeB (Poccust), H. Baxanus (Mekcuka),
I'. TaBappamumy, 3. lacuramBunm, 3. Tenennaze, O. lenamunu, An. I'puromumusumm, /1. I'yprenunse, b. I'yce (Poccus),
I'. OxaBaxanze, T. Jxaroguuimsuiy, Mutponomur A. JDxanapunze, I'. JDxepenamsunu, M. xubnanze, x. xymxapo
(Uramus), Y. Enumako (CILHA), P. XKunenuyc (JIutsa), 1. XKopaanus, B. XKykosckuii (Poccust), M. 3ryposckuii (YkpauHa),
O. 3ymOypumze, X. 3ynken (Ascrpus), H. Kasnamsumm, 3. Kakymus, B. Keapanxenus, I'. Ksecuranze, JI. Knumuamsuim,
®. Kpuano (MUcnanus), M. Kyxaneumsunu, P. Jlazapo (CLHA), k. Jlautman (CIIA), 3. Jlomcanze, B. Marsees (Poccusi),
IIporenepeii JI. MaremBunu, H. Maxsunanze, M. Manabepunze, O. Mensmapuamsmim, . Menanze, . Mukunamsum,
O. HamuuenmBuiu, O. Harumsumy, JI. HoBukoB (Poccust), C. Ileapono (Urtanus), 3. Puun (Mramus), M. Canyksanze, .
Cunapne (®pannus), P. Crypya, T. Cymabepunse, [I. Tasxemunze, A. Tomunmsuiu, ®. Yurep (Asctpus), A. Pamraes
(Azepbaiimxkan), I'. XyOynypu, 3. Lisepannze, H. Llepereny, I'. Lunnanze, T. Hunnanze, A. Uxeunnze

bsgedemd (393 babemo ,,8q460 3760 bogg@lod g o™, 2014

Publishing House “Technical University”, 2014 -,
© Wznatensckuil nom “Texnudeckuil Yausepcurer”, 2014 B'D
http://www.acnet.ge/publicut.htm

Verba volant,

scitech@gw.acnet.ge scripta manent





































































































































































































































































LB AIBL3MAHB () 35630650 FFI6ISR (MBS

IR353ROL (M3BN03ORIA0) LOFIBEIZ(M 3IA3IB IR0 BIRSBIFNL ROFIFS3TdS
T & 90M58gbodg, o. Vo®gsTody, . mgposdgomo, L. Vo®sTdgbody

(Logodmggenml Bgdbogndo 9bogg@lodgdo)

Lodgbogdm 3939890 aopsigdol  ©sbodbygmgdes  Lodygbdgkm  ogobp@ol dogé  gobgomes-
69090 ofmaol dogrol badybdygdm  bybogdbolomgol aoogds Labldym  dggdmgdgddo IEody
dogn®0  sbsgomygdom. bgdoldogdo Lodgb@ydem  dg@39d o gows3gds  gbws  omgseolifobgdogls
gggees bodgb@ydm bybpol d0dsdon gHmbso®o ofmaol dognol aoagdol; sdsbmob, bybobyg wofm-
@ol 360dgbgarmds o@ gbes ogml sdmjgogdyamo d9@393go0ls ©s Fg39d0b @ob®ol jymbggdbyg; gbos
obalinomgoegli Logdom Lod@gozg o Lobobdg swdydgomo gbos ogml sg@mds®gymmomgdgaa dmfym-
dognmdom; Igb@ydkol 5dgg9dol @AM Lakodms Lsdgb@ydm bybogdols g@mbso®o dsbdognom sdm@gds
353mbols  mgaols am@gol  bgsdo@mowsb (g.0. >yEomgdgamos o gbogro  @Aghml  Yb@Aybggeymeys
ngeol gm®gol bgsdo@lbs o bybwol bgwsdo@l dm@mol); 9bws 3Jmbogl doanby wowo I3 wo ».9.

sbgmo  doGomso Immbmgbgdo ghEgmegds gerdsgarols Lodyubdgdm 6g® 390 g0 aosgdol do-
3om53. Labygmgganos Ladgb@gkem gos3gdsl 3jmbogl d9M393go0l, Fg3900Ls ©s Labldgamo dggtmg-
bg00l dobodsgry®o MomEgbmds, o3 gobsmgol Ig@ow oG ysmy®os. bggb dogd [o@mImeagboanos
o0bgdgao BJI 10 gendsgarols Lodgb@ykm d9@ 39890 aopsigdol Lgds (bob. 1), @mdgamoi 3mblid-
@gdaogmoe IgHoe oo LoblOygmo aoo3gdss, MoEash 0a0 oo Gomgbmdom  dgMz9dgdol,
V93900Ls s Labldygmo dgg@mgdgdolisgysh Jgoygos. bgdol Bobgogom, Lsdybdygkm aomsigds dgoegl
23 396390bo o Fggol wo odwgbogg Loblegen dggdmgosl, Goi bOEol Lobbeyge dggtmgdgddo bo-
bygboli dogmgdol @ademggaby badgbeygdm omobpowsb yows3gdygemo wofmemols dognol sbsgotygdols
Lowogl ©s 5330090L sfmeol dognol 360dgbganmdsls Lodygbdgdm bybpgdol dododm. gyodws sdobs,
9@0g0L hodhmby oo Gomwgbmdomss godmygbgdymo aswsigdol dgdzgdgdobs o Fgzgdol Lsdog@o
RO gdo, Go3 bOwol g3mbmdogy®d bomyxgdl Lodyubdgkm aomogdol ofymdsbs s wodbowgdsby.

& {7

65b. 1. BJ 10 gen@sgemols s6lgdgmo Ladynbogiem 336390 amo adesigdol bgds. 1, 10 — bsgowegdo;
2 — Lodgboggem d9bogo; 3 — Ladgb@gim bybroo; 4 — bHsbbymo s@gymmodgdgeo Ju@em;
5 — bodogmobbem d3M3980; 6 — Lodgbogim Gomoboo; 7, 8, 9 — Fgggdo

Lodgbogdm d9@398 90 gopsigds dmnddomdsdo dmdysgl 254 33 wosdgddol dJmbg Lasdybéygdm
30g00b®l. Jobyob godmdsgseo dmgol bgdmJdgwgdom ©sdfmao dogns aoogigds dosblbo®gdls —
Lodo@sblim 396 39090L (5), @mdmgdoi Jggos Loblmgddo dggdmgdgemos Fggoom (7). dosgnsblbomgdols
bgos Loblmgdol Fggg900l (8) Lodysagdom @ofmaoli dogos gowsgigds bsgowl (1), bogm dgbogo (2)

89



2bO9bggeymal bybools (3) dokg@sl mgeol am@gol bgsdo@mmsb. Fgg0l (8) Lsdygsargdom dgdmayb-
©gd> d9@3980 (10) gddogo dAybgomo Loblmol dods@m s Fggob (9) bgdmJdgogdom ©sfmeols dogns
35593995 @obs®hgh bybrgdl. JsMgymemomgdgemo  Jydm (4) aodmoygbgds Jggs Tggg00lL  Log@dgms
(330 gd9dobsmgols.

3obbognaemo odybegkem dg9@390 @0 aops3gds JmbLEGYJGogms Gmygamos, sdoGmd hggh dogd
oy doggdne 0dbs Mm3G0dogrydo Ladybdyudm d9G39@ gm0 ao@sgds, Gmdgmoi dgoiegl 18 Labldyan
Ygg0mgdol, 10 596 390bs o Fggol. m3Godogydo dgMz9B g0 goesigdol Lgds Fomdmoygbogros 892
bob-by.

m3@0doemay@o  Lodybdgkem 3939090 aosigds  godmombggs  Fobsdm@mdgoologsb  @mam®
3MbLAOFJcogmo Lodsd@ogom (0go dgozegl 5 Lobl®oms @s 13 Lobldygao dgg@mgdom bsjangdls), olyg
LogLdgogo@oizom o bobysddangmdol  35@5dgBtgdom.  Lodgbdydm  Gomobo@owsb (1) gowsigdyge
dogools bybegools Lsdyb@ydem dpgmdstgmdsdo dmygebsdmg oJglb 25 %-om bogangdo dogny@o ©sbsgo®ao
s@Lgdy@msb Ygodgdom, bowm d9M39Bgd0bs ©s §93900L Gomgbmds dgdEodgdygmmos 52 %-om. oo
2O Ybggmymgrls Loy Lodgbdgkm 9989]0L Gmam®E bogamgd OmTo Fgggdobs s ggBBogomy@o
590390900l aobasggdol, slggg dglodam  IJmd@omdsms  Logaymgol dgdmnbgggsdo. s@lgdaygeolisgsh
35b6Lbgoggdom, m3@odsmed Ladybogdm dgd39d e gos39dsdo JoMggmsewss aodmygbgdsemo wsb®ogro
3903909%0 (11 s 12), GmImgdbo ggHBogomy® dgd39Hgdmsb (3) ghmsw 0fygdl goosyomgdsl ©s
2bOYbgamymals  mmbogg  Lsdgboygdm  bybool  gohmeOmgm  ofmamsl  gogmbol  mgeol  am@gols
bgsdomols dJodo®m.

/ﬁ%_"&a
1
(0]
k\ F, 'Z
®) ~—f—
-
g a
vd
= B
- Y
m C
=Y
4 6, 4/ A
3 D INY
d P R d
O; Os{E
F F
2 F, F
nio
6 M L 5
l';'] 7 ﬂ(

6sb. 2. BJI 10 gendsgaol m3@odsgmyg@o Ladgbaim d3@390eo gors3gdol bgds.
1 — bodgbogim Gomobe®o, 2 — Loghomm 53dMsgo 3903980, 3 — ggdGogom@o bybogdosbo dgM3989d0,
4 — Jmgeg F93900, 5 — Lodybdgdem bybpol d49bogo, 6 — Lodgbdggem bybwgdo; 7 — Ggmlo, 8 — goambols mgsmo,
9, 10 — 3bAgymgdo, 11, 12 — Eobogo Fgggdo

90



s lgd e Lodygbdygkem dgd 3939w aos3gdado Fg3900 (9) gobemsoggdgmos @osbpapgols Mgenlsgd-
056 s 3o@gdmseb sbanml, sdodmd [93900 goboEeol 5@IMLygdgm ©s gmdmboge bgdmJdgogdsl;

d9dgoobpgos dofols gsgobo I@gdoms o gogmbol bgmmgobo hsdmbowgbom, @oli gsdmi begds domo
bgesdo@ygmo @obosbgds s IFYmdMowsb bosmggo godmbigms. m3@odsayd Ladgb@dgkem d96 394 e
3o053935do sligmo dmgemgbgdo asdm@oibymos.

03&0dogy@  Lodyb@ygdm dg@390 Y 2os3gdsl 0@ Lio®wgds oo @omgbmdom  gdogol
ho@bmbomsb dgdsghomgdgeno Lsdog®gdo, boam dobo jmblEdgcogmo as9dxmdglgds bawol gzmbm-
0390 989JB05bmdsl goozgdol sdbowgdsbs s oFfymbdaby.

boob@gtgbmpss dg@dhgyao g@ogzol ho@bml dodo®im m3Bodogygdo Ladyb@gdm dg®3gd Yo go-
53990l dgdo@agbgamo dgd 9@ goobs s §93900L syomdpgdo@mgmds — ob, Gmdgaoi yobasggdyeos
390003590 Lod®Rggdo gogmbol g@ogol ho@bmll M—M mbols sdars, Foddmowygbl Lodygbodgdm
33564, dgmeyg, @mdgmoi gHogol  ho@hmbowdo dnMobmb@omygdopss gobmaggogmo, o LErgds
bo@hml s gogangbol g9® obgbl y@dogol dods@m gogmbol do@sl  dmdMomdoby. 39@E0 o @
Lod®Rggdo aobmogligdyamos gg@@ogogdo dgd3gdgoo (3, 9, 10) s Fgg9d0 (11, 12). 3m@obmbRsmmed
Lod®Fygdo — dbmame bsdgbdgdm Gogobo@o (1), Loghmem s3ddsgo dgd3gd0 (2) s Jmgerg Fg3960
(4). 53d@0g0 3903900 (2) powobGogos Loghmm gg@@ogoma@o Lodgd@ool N—N @y@dowpst 90° —a
Ja0bom Lodgb@ygkm Gomobo@olisggh. 53539 gymbom aomsob®gds s3dMsgo dg@mzgdo N—N wg@dowasb
Ladyb@gdm  ogobp@ols dmgol bgdmJdgogdol Jgogase dombbog Lsdmamm ©sdybegdgdsdpg. g.0.
53dGog0 39 3900L FgImd@nbgdol 180°—=2a  j9mby gglodsdgds dmgol aodmlgeols 20-25 1d-l. O,
O3 o O5 ¢ddsgo Loblb®ygamo Jggdmgdgdol aomdgdm  dgdmo@gbogds Loghmm sdddsgo (2) o
bybegdosbo dg® 398900 (3), bogm gmogzol mgmgdo Oy s O 396dOgd0m gooseaomEgds Mgelols
(7) B03s0m. gddogo Op o O7 d@Oybgomo Lablidgdol dods®m Fgdmdb@dybogds Ib@gymagdo (9, 10). wag-
b 0 gopmboli am@gol bgwsdodlbs s Lodybdgdm bybool dogs d9ds bgsdodl dm@ol yggemasb
9O®Mbs0G0S.

M3®0dog o Lodgbdgkm 390390900 doesi9dol dgdomdols 3M0biodo sbgmos: g@ogol ho®dhmls
bgesdo@oll M—M do@obmb@ogols 3odotm 53ddsgo dgd3gBol dgdmddaygbgds a jgmboom Lsdgbdgdm
3og0bE@ols kmgol Fi dognoli O Loblo®do dmddgogdol dgmgase o393l B o D Loblcgdols d9dmo-
A96g05L Losmols ol@ol dmd@omdbdol bado@olido@mm dods@mygmgdom, Gol godmi A s C Lobb®gdols
dododm  gO®ogAmbsdo@olidodm  Jods@mgagdom  dgdmdbaybogds Lodygbdgdm  bybogdosbo (6) bg@-
390900 (3). 53539 @AM olbobo dgdmdAbogdosb Oz s Os gd@sgo Lobl®gdols dododm Y gymbom ©s
bybpgdo dogdxobgds mgmol ymegol bgosdomgdl. wob®oaro Fgggd0 (11, 12) Jg8mddybogds P ws R
Lobloddo bybrgdosbo dg@ 393900l (3) 80dotim ©s obpgbls  Ibégymgdom (9, 10) S ws H mgangdols
30030L bgesdo®by bybwgdol ghm@Omya Jodgdsl. G ws T Labl®mgdo gobansygdygmos mgangdols O,
> 04 396@®gd0l gdog@mgdgen babdbyg, boem P s R Lobldgdols 3gdesdmgmds 3@s]@oggmom 9bwos
3oeofyogl am@gol  bgosdo®gdobswdo bybwgdols wofmaol dognols aosbao®odgdols dgdwpgy, g o.
Lobmgbol sdmiEsboli gosfyggdol 3MmmEglido gbos wowyobegl NP s ER 8mbsjggmgdols Logmdy.
3bowos, P oo R Lobldgdo dggb d—d 3m@obmbdomy®d (Ox9bg ©s 5dogg ©dml CM s AL bybog-
b05b g6 39390by.

sdMoas, .,

(]
3990L ggmIgd@oygemo 3o@sdgB@mgdo s dmdgogdols 3M0biodo.

@030l d5bol 5@Lgdmdolsls gosfyggdomos m3Bodo@do dgM39d Y0 oo

MmO 5mgbodbgm,  m3@odogydo  Lodybdydm  aowsgdol  d3zomg  Mosmegbmdol  Loblmyen
Y9ghmgdgddo dognyg@o obsio®agoo babybols dogngdol @odanggaby dgdodgdgmos. aomsigdol go®-
©Md> 5ddGog0 dgHggHolomgol (2) ge@ol U =00,/OB Lowowpgl, sdodmd B Loblo®@o Lodgb@edm
3ogobE@ols  dmgol  ofmaol Fy dognol 360dgbgarmds  gs0b®wgds ©s dods@myao odbgds B
Lobb®owsb dodibbog. dobo 3b0dgbganmds gobolobmgmgds Gmemdom:

91



F= Flﬁsina. (1)
OB

03089 dogs 0dmJdgogol geOmog@mbsfobssmdpgam Jodsdmygegdom A s C Loblmgddo.
30053930 Godmds AL s CM  3d9@39Bgo0bomgols gombso®os s aodmomgargds dgdgao
ROOIYE00:
_AL+EL
=
(2) Howmdols yomgomolfobgdom, L ws M d@9bgol (3966®9ddo 0dmJdgogdl byboby wsfmanols

U, 2

F3 dogns, @mdganoi aodmomngmgds gm@dygeom
F, =FU,siny . 3)
Uy-0ls 360dgbganmdols gomgsmolifobgdom
00, AL+EL
OB

Goysh byboby wofmaol Fy dogns mgmol (396@@0l 0do@o oygbl B wofmaols 3ymbgl,
s>do@md

F=F sinasiny . 4

00, AL+EL . .
F,=F —~ - —— —sinasinycos 3. %)
0B EL

bybeols @ofmeols slgmogg dogns 0dmJdgogdl dbmgyagdol Lodygbéygdm bybogdol H s S
Lobloge dgg@mgdgoddo.
O@YGdosbo YHhogs seydgoaos 8 Lodygbdgdm bybwon, sdo@md n==g bygbeols ‘dgdmbgggsdo
00 AL+EL

F, =8F ——.—————sinasinwcos 3. 6
2 1 0B EL y cos (6)
bmpopsw dgodegds oo gdml:
OO, AL+EL |, .
Fyny = NFy OI_OIB . Tsm asiny cos . (7)

bodmamme  dgodgngds  ©ogoligbom, @md Lodyb@dgkm dgd39@ a0 aops3gdol  m3@odsgnyg@o
35005630l dobggom, Loko®ms  hogodwgl  aomsigdol  bobmgbo  ggmdgddogmo s  dognyy@o
3oMdgBHgdols dgdhgzol abom, Goms Jowgdyga 0dbgl goggdxmdgbgdgemo Lsdybogdm 9590

ROB3IOOSIOS—-REFERENCES-JIUTEPATYPA:

Adonun I'. C. ABTOMaTHYECKHE TOPMO3a MOABIKHOTO cocTaBa. M.: Akanemus, 2010.
Kpsuos B. U., Kiukos B. B., Scennes B. @. ABromatnueckue Topmosa. M.: Tparcmopt, 1976.

& U do5Tgbodyg. gogambgool wobsdogs. md.: gobsmangds, 2001.

v~

Mapamennaze I'. C., Jommuaze M. P. OntumanbHas TOpMO3Has pelyakHas Ieperavya ¢ ABYCTOPOHHUM Ha)kKaTHEM

KOJIOJZIOK MOTOPHOTO BaroHa snexTporoe3na // Tpynst I'TY, Ne2(472), T6., 2009.

92



LB AIBLIMAB () 35635650 FFI6ISR (MBS

IR0 (M3B035R I LOFIbAIF() dIG3IBHIR(O 35RSBIFO RSOFIFO3JdS
T o doM5Tgb0dg, . Fo6gsdodg, . mgeosTgogo, L. Jo@>Tgbody

(Logodmggenml Bgdbogndo 9bogg@lodgdo)

6909y bsIOMITo ©sdYTdoggdymos mIBodogyy@o Lodyb@dydm dgdg9Bgmo aowsizgds BJI 10
B30l gedoga gdobomgol. Mm3Godogado  gows3gds  Ybdybggamygmal s@Lgdymmsb dgos@gdomn  Lo-
0dgm Lsdgbagdm 989JdL d90390900L, F93900bs s Lobldygao dgg@mgdgdol gacem bogemgdo @om-
©gbmdom  aodmygbgdoliol. dowgdygmos Lsdgb@ydm bybool @ofmaol dognol 360dgbgenmdols obe-
@oby@o  aodmlobyamgds  Lodgbdgdm  Gogmobo@ols dogd  aobgoms®gdygamo  wofmaols dognobs  ©s
LobRgdols gosigdol Moibgol gomgomolifobgdom.

TRANSPORTATION ENGINEERING

DEVELOPMENT OF OPTIMAL BRAKE LEVERAGE TRANSMISSION OF ELECTRIC
LOCOMOTIVE

+ G. Sharashenidze, A. Sharvashidze, L. Tediashvili, S. Sharashenidze

(Georgian Technical University)

Resume: There is developed optimal brake leverage transmission for VL 10 type electric locomotive. Due the
optimal brake transmission there is provided reliable braking effect with less number of lever rods and joint
connections. There is obtained value of the brake shoes pressing force in an analytical form, with taking into account
the brake cylinder pressing force and system transmission ratio.

TPAHCIIOPTHOE MAHIMHOCTPOEHHUE

PA3PABOTKA OIITUMAJIBHON TOPMO3HOM PHIYAKHOM MMEPEJAYH
IJIEKTPOBO3A

+ I'. llapamenunnse, A. lllapsammaze, JI. Texnamsuiau, C. lllapamennase

(I'py3uHCKMI TEXHNYECKUIH YHUBEPCHUTET)

Pe3iome: PazpaGoTana omnTmManbHash TOPMO3HAs pHIYaKHAS Tepenada uis dJIekTpoBo3oB Ttuma BJI 10.
OnTuManbHOM TOPMO3HOHM mepenadeld oOecreymBaeTcss HaNeKHBIM TOPMO3HOH 3(P(eKkT ¢ MEHBIINM KOJIHMYECTBOM
PBIYAroB, TAT U MAPHUPHBIX coequHeHNH. [lorydeHo 3HaueHne CUiIbl HaJKaThsl TOPMO3HOM KOJIOAKH B aHAINTHYECKOH

CbOpMC, C YYETOM CHJIBI HAXKaTHUs TOPMO3HOTO HWJIMHAPA U YHUCJIIOM II€peaavn CUCTEMBI.
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TRANSPORTATION ENGINEERING

DEFINITION OF RAIL-CAR KINETIC ENERGY WITH TAKING INTO
ACCOUNT OF ASYMMETRIC ARRANGEMENT OF BOGIES

+G. Sharashenidze, 1. Zakutashvili, L. Tediashvili, S. Sharashenidze

(Georgian Technical University)

Resume: There are considered the inequalities of rail-car wheels and rail, that can not affect on the kinetic
energy of rail-car motion. There is compiled the scheme of rail-car movement to calculate the kinetic energy of rail-car.
The analytical expression for the kinetic energy of rail-car motion with taking into account the kinetic energies of
bogies is obtained.

TPAHCIIOPTHOE MAHIINMHOCTPOEHHUE

ONPEJEJEHUE KWHETUYECKOW SHEPT UM JIBUKEHUS BATOHA
C YYETOM ACUMMETPHUYECKOI'O PACHIOJIOKEHUSA TEJIEZKEK

1I'. lllapamennase, U. 3akyramsuian, JI. Tenmamsuau, C. lHlapamennase

(I'py3uHCKUH TEXHUYECKUN YHUBEPCUTET)

Pe3rome: PaCCMOTpeHI)I HCPOBHOCTU KOJIECa BaroHa M peibCa, KOTOPbIE HE MOI'YT BOSﬂeﬁCTBOBaTL Ha
KMHETHYCCKYIO SHCPTUIO ABUKCHUS BaroHa. CocraBiiena cxema JABWKCHUS Barona JJisl pacucTa KUHETHYECKOM OHEPrun
BaroHa. HOHy‘{eHO AHAJIMTUYICCKOE BBIPAKCHUE KHHETHYECKOMN OHEPruv ABMIKEHUS BaroHa C y4€TOM KHHETHYECKOU
OHEPIUU TECJICIKECK.
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0. osbsdody

(FIows obp@os 30039 Fmegdgmmol Lobgemdbol Jodmgemmo 9boggdlodgdo)

9093y LHsGos gbgds hOwommgmn goggobosdo s@bgoygmo Jodmymo JOobBosbymo s @ey-
@0l dgaagool dglfogmols Im3mggdymo o ©sdydoggdgemo dsbogols sbogrobols dobgwgom. oxy-

@obbdgds Jodmgeo JHobBosbymo gge@yg®ol dglfegans wggebogemo go@shoo-hgddgbgmols Gg@o-
BMA0obg, bopsl wegdrgs dgdm@mbgboeno X Loyggbol m@o  J@ob@osbygmo @Godo@o dygsbols o

Lgb®ol  LobgaFmpgdom; dmygmge  Jodmbogoygmos  Jo@mygamo  Lobgandfogml  aogmgbols  dglobgd
bOoenmgo 3ogzoliosdo, 39@dme go BydJgbgmdo.

HISTORY

GEORGIAN TRACE IN CHERKESSIA IN THE X-XII CENTURIES

T. Diasamidze
(Saint Andrew the First Called Georgian University)

Resume: The aim of the article is study of the Georgian Christian cultural monuments collected materials and
processed analysis in the North Caucasus. It is meant study of Georgian Christian culture in the Karachay - Cherkessia
area, where still preserve the X century’s two Christian churches — named as Senty and Shuana.

There is presented a short review of the state of Georgian influence in the North Caucasus, in particular, in

Cherkessia.

nCcrorus

I'PY3UHCKHME CJIEJbI YEPKE3HUH B X-XII BEKAX

T. luacamuaze

(I'py3unckuii ynuBepcureT UM. Anapes [lepBo3BaHHOTO)

Pe3tome: llenbio craThbu SIBISIETCS M3YYUTh I'PY3MHCKHE XPHCTHAHCKHE MAMSATHUKU KyJIbTypbl Ha CeBepHOM
KaBka3ze mo BceM COOpaHHBIM MarepuaiaM U 00paboTaTh MX Ui aHanu3a. M3ydaercs rpy3wHCKas XPUCTHAHCKas
KyJIbTypa Ha Teppuropun KapadaeBo-Uepkeccuu, rie 0 CHX MOP COXPAaHEHBI JBE XPUCTHAHCKUE IEPKBH X BEKa —
Illoana u CenTu.

31ech jke MpEeACTaBICH KpaTKuid 0030p COCTOSIHUS Ipy3HHCKOTO BinsiHus Ha CeBepHoM KaBkase, B 4acTHOCTH, B

UYepkeccuu.

106



M908 JBmegdo: . gom®amdasbo, g. 0mlgdady, . Jn®ody, . 3019Mm3G8596T 3s0s

33308 96 mmo BOMb3gmygmas 9. Jeehsgslo

2908(3S %’oﬁ)amabob 25.09.2014. bgmdmfgomas Qobobaggogg 15.07.2014. Jowoemeols Bmds
60X 84 1/8. 306Hmdomo 6539deo msdsbo 6,5. Bodsgo 100 ga'b.

bsasdmd3dmm bsbemo 894603760 1bogg@lod g0, mdomolo, 3mligegsls 77

5]

Werba wolant.
scripta manent





