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Resume: There is considered the column and uncovering uncapitals monolithic reinforced concrete roof and the
construction of the knot. There is established dependence of tense situation on the tile and the geometrical characte-
ristics of the carcass. The finite element method using the recommendations of the roofing tiles defines the transverse
forces. There is carcass provided support to tile area distortion model. Algorithm is proposed to use modern engi-

neering tools.

Key words: frame; roof; column; capitals; crush; methodology; ffect of final elements.
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MOJAENb LE®OPMWUPOBAHUA MPUOMNOPHOM 30HbI NUTDI

N'ypewwnpse I.l., Xmennpze I.1.

[JenapTameHT rpa)KAaHCKOTO U MPOMbILLJIEHHOTO CTPOMUTENbCTBA, [PY3UHCKMIA TEXHUYECKUI YHWUBepcuTeT, [py3us,

0175, Téunucw, yn. Koctasa, 77

Pe3tome: PaccmoTpeHbl pacyeT M KOHCTPyMpOBaHWE y3/1a CTblKa KOMOHHbI U 6e3pebpuctoro 6eckanutesibHOro
MOHO/IMTHOTO Kene306eTOHHOro NepeKkpbITUMA. YCTaHOB/MEHa 3aBUMCMMOCTb HaMpPAKEHHOTO COCTOAHWUA MAUTbl OT
reoMeTpUYECcKMX XapaKTepUCTUK Kapkaca.llpuBegeHa mogesnb AedopMMPOBaHMUA MPUOMOPHOM 30HbI MAUTLI. [aHbl
peKkoMeH4auMmn no MCMoab30BaHUIO METOAa KOHEYHbIX 3/1IEMEHTOB MpU onpeaeneHuM MomnepeyHbIX CUa B nauTe
nepeKkpbITUA. MNpeanoxKeH anropuTm pacyeTa NPy NOMOLLMY COBPEMEHHbIX MHMKEHEPHbIX MHCTPYMEHTOB.

KaroueBsie CI0Ba: KapKac; NepeKpbITUe; KONOHHA; KanuTenb; NpoAaBANBaHMe; MeTOAMKA; HarenbHbli 3ddekT;
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UDC 624.923.93
CALCULATION OF THE CONIC CONSOLE STAND ON THE TRANSVERSAL SHOCK WITH TAKING
INTO ACCOUNT THE STABILITY

A. Khabeishvili, N. Khabeishvili, M. Khabeishvili
Department of engineering mechanics, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: This Article describes the conic console stand on the transversal shock with taking into account its stability.
The methodology of dynamic calculation of the one-beam stand with a permanently changed lateral section is in-
troduced, making it possible to determine the size of section, ensuring the conditions of strength and stability.

Key words: conic stand; dynamical calculation; shock.
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PACYET KOHWUYECKOW KOHCO/IbHOMN CTOMKU HA NPOAO/bHbLIN YAAP C YYETOM
YCTOMYUBOCTU

Xabenwsunun A.[l., Xabenwsunun H.A., Xabenwsunmn M.A.
[JenapTameHT UHKEeHepPHOW MeXaHUKM, [PY3MHCKUIA TEXHUYeCcKuiA yHuBepceuteT, Mpysusa, 0175, Tounuck, yn. Koctasa, 77

Pesiome: [laeTcA meToaMKa AMHAaMMYECKOro pacyeTa OAHOMPOJIETHOW CTOWKM C HEMpepPbIBHbIM M3MEHEeHWem
NMonepeyHoro CcevyeHus, [Jalolas BO3MOXKHOCTb OMNpenenuTb pasmepbl ceyeHus, obecneuuBatolwme yciosue
NPOYHOCTU N YCTONYNBOCTH.

KitroueBsie c/1oBa: KoHMYecKas CTOiKa; AMHAaMMYECKMii pacyeT; yaap.

domgdagamos obsdgdwoe 18. 062012

16



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

V53 624.023:681.3

Ne 3 (485), 2012

(133035RIAH() dIRdIGNRN0O MABILIdAH0 3MFOL 3MINIBIGHIR( Rd3@(MIIBTdS

3. 3gobogos*, b. go3565dy

©9350dgbH0, Logommggaml Bgdbogn®o boggdlodgdo, Logsmgganm, 0175, mdogrobo, gmb@sgsl 77

E-mail: gvasbadal@posta.ge

09%093g: boIO™ITo Ygdmmogsbgdgmos 3GMO-
3ooVg3960U
aobbo@yaos, Gmymas
39M0  3MMYAdgdol Logombo. bohggbgdos ©ol-
dgao  sdmEsbol  jmddoygdg@gmo  sdmblbols dg-
boden gdenmdgdo. Lodmmem g.o. m3Godseo@do 3o-
M099BMgool  360dgbganmdgdol  domgdolisggh  do-
dogoen absbg 9O gme Asdmomgmgds SMo
350A™M M3B0dogy®o, 553 ool  sBomM3Go-
doga@o, dog®sd ©solodggdo 3oMmsdgBMgdo. ©sIy-

g0 9dols sbogno  3gmmEo.  sIm30bs

s@s{Mg0g0, domgds@o-

Pog909a0s oM gmgg seam@omndo, Gmdgeog do-
@gogeo dgegagoob Bobyregoo godol pGogogy-
o 3mbLEOPomgdol  Igbsde gdenmdols  odanggs.
30my®Msdgdo  @ofgMomos  sanam@omdygm  gbs
VISUAL BASIC-%y.

boggobdm Lodgggdo: @ommbol 3mblg®yglioy-
305 gmbLA® 30900l M3G0Is@ g0 3oMmodgBMgdo;
30%ol ©o3MmmgdBgos; gJbE®gdydol Fgdmbgggomo
dgobo.

L. 9glbogsamo

Aogao  boddgbgdemm  gmbld®MYJizogdols s
6o gomdgdoll  Mm3Godoydo  ©e3MmyglBgds dgyd-
93905 Mobodgu®mgg godmmgeomo domgds@o-
3obs s 3m330yBgagmo  Ggdbmamaogdols godm-
496900l ao@9dg [1]. gb LEs@os Bodmgbogros m®-
Agbgd®o  gmdol 30M5dgHHgdols
25bLobmgmobs s gbsdsdolo dobo gmddoydg-
Y0 ©o3MmYJHgdobowdo.

sdm@ebs  dgodangds  dgdegaboods  hodmgoygs-

3@0do@ 0

@0dmO:

30350, ©abad®myglBgdgeros Igoagbogo m@-
A9Lgddo gobogo gggmol 3Jmby gmaswol gmdo.
302 9@olbdmm, @Gmd  3odbg dmdgogdl  mobe-
dGoE aobofomgdymo sBgodmgs. Lodkodms go-
3m&ols 35@sd9p@gdo  (t,.h,.K,K,),
O3 gdo gmdol dobodsenygd Fmbsl yb@ybgg-
SR

309300 ols

g :ng + gw :2kl kthth+

+ht,p = phit,(2kk, +1). D

35T30b, OdmEabsi wopgdymos Igbmywgs dood-
35%9

M
% -R <0 )
t,h, (1+6kk,)
3oEol  modmb s ggoaol  syommddog
dyMomosby [4]
K
Kh 45| E 3)
2k, R
tWZhM/%/S.S. “4)
30%ol Log@mem dpadommdsby [4]
M M_ (h/2)
max_ _ max < . (5)
oW g (1220t (2]
3m%ol 3mbognmdsby
125st&3150. (©)
30dob K oo K, 3mgn0309639dby
0.2<k <0.5 (7)
2<k, <3. 8
30dol 3ol Lodsmengby
h <h,<h,. ©
3m%ol ggomol Lobgby
t <t,<t,. (10)

bogm bbgs 35M0dgBMgdo, Gmdmgdoi bgdmm
domomgdym ge@Igmgddo Jgol bmdogo 4b-
> 04ml, OHOMAMEA03ES

M max = 275400 36.1:3;

O =23 gb/187;

p =7,85 &/B=7.85 10 4o/Ld® =7,85 .10°5 36/13%;

R,= 23 (55/1332;

E=2,06.10* ;6/1:3%.

sbggg 3bmdogro gbps ogml 3md3oynBgddy ao-
domgmgdols hoboGomgdmam Lokodm  3o®odgB®y-
33309890y hobs@omgdgano
(3Pgool MsmEgbmds  S=30000, Lsdogdgeno (3geos-
N=4, Jgbuyogsms

b0. o ogomsg,

@5M-

©gdol  @omEgbmds
©gbmds M, =14

17



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

9bes dggb0dbmm, dmI (2,3,4,5,6,7,8,9,10) gm®-

I gddo  dgdogoemo  Loddbmenmgdo  Igbsdsdolow
500603bgdes:

g-gmkol gdmo addogo dgB®ol Leyamo Fmbo,
g;- fmbs, g,
9ol Ymbs, M — 3s]Lodsgryg®o Losbas®odm
dmdgb@o,

3odol  ghmo  msmmls

—3m&ols

R, - 3sbogols  Loobyo@odem  Fobswmds,
h,- gmdol ggoeol Lodsweng, t, —gmdol sgo-
ol bobdg, @6 - gmdol dpydomdol  3mggo-
30gbdo,  W-  smdolb  Foboswmdol  dmdgbdo,
b, = kh,-000mb  Logsby, t, =k,h,-ms@mb  Lolgg,
h =h, +2t, -gmdols Lodo@eng, h, =h, +t; -
05MMgool  0g@mdgol Jm@ob  dsbdogno, K — gmdols
9ol bodomeol s modmb boasbol ©sdsgog-

‘Jotgdgeno 30980309600, K, — gmdols  ggoeols
LobJol s wms@mb  Lobjol  ©odszogdodmgdgaro
30980G0IbGO-

b9dmm  o0bodbyeosb  Aodmdwoboty m®Fg-
bgo@o gmkol m3Godoey@o 35MsdgBMgdols goob-
235M0dgdol sdmzobs Ygodangds Fo®dmgsyobmn,
O3 5057058050 o0 gdsGogy®o  ©o3Mmyde-
dgool sdIm@Eobs s 0qo Ladbmammme  dgodargds
sy hodmgoygomodmn:

Lodo@ms  godmgmm  sloddmmygddgogero, dge-
a960@0 @R glgddo gobogo 3ggmols 3Jmbg jmkols,
ol 35@0dgBd@gdo (t,.h,.K.K,), @dmdgamoi 80b0ds-

@ 360dgbganmdsls  dosbokgdl (1)  dobbols
396Jd30ol dmiEgdyao  Ygbeygoggdol (2,34,5,7.8,
9,10) @w®Mb.

9L sIm3ebs, Gmam®i gbgosgmn doginmgbgds
505 M%5030 JomgdoBogn®o ©odMmmy®sdgdols sdm-
(3060, Amdmol sdmbsblbgemms goygbgdm genm-
do@y®o  gJbB®9dxdol Imbobgols
dgobols dgmmel.

‘dgdombggzomo

2. doGomopo bsfogo

2dmobol sdmblboli sangym@omdo  Jgdwgyboo-
Ao 39 domdls:

L. @sbofyolidogg aobobobwgdmgods ygyggems  Lo-
Tyolbo dmbszgdgdo. of ogyyaolbdgds s®s do@EM
ol dmbogdgdo  @olisi, omgoolifobgdl  Bgdbo-
3900 ©sgoegds mMBglgddo gmiols dgdmbgggo-
Lbomgol, oModge oloboz ®s@ Logo®ms  3mddo-
9B gOY00  aodmmgmgdol BoloGomgdemaw. doyo-
@omoE, LBASAOLHYM0 Grgdol S GomEgbmds,
M, dgbogogoms s N @gmowgdol @Gsmegbm-
ds, LoPgol Imdgb@do dobbols gybJiEools 360dg-

Ne 3 (485), 2012

bgenmdol dglo@odgdgmo mgm@oygmsw dgbsdenm
oo Moibgol Lowogwg.

2. ©s0(yg0s  LEs@obBogg®mo Gegools ho@domyg-
b0l 3@mgbo, @mdmol  OMbsE  dgdnbgggomo
@oibggool  2gbg@o@m@ol  dog@  odmdydsgogds
Mobggdo, Gmdgmoi  Jgdogy  Igbodsdols -
DOygons  gomgogolifobgdom Gm@do@megds G-
2003 bodMmgddm 3sMsdgBdgdols 360dgbgemdgdo.

3. dmbegds [obolfod 3m3gdynmo 30Gmdols dg-
bodsdolog  yggems  Igbwymgol  dgdm§dgods. oy
gggemes  300Mds  gOmEOMgms©  Jglegeogds
domgs gowsgigds dmdwyggbm g4 39bJHol Tg-
Oy gdsls,
30089393 2-9 396J@0l Igldryagdsl s sodbggs
bo3®mgdHem  3oM0d9d®gdol sbogno - goblbgogy-
b0 360dgbgarmdgdo.

Voboowdwga  Fgdmbgggado  ds@mgo

4. aodmomgangds dobbol  gybjiool  360dgby-

eds s dggedgds  Fobslifs®  s@hgym o
@oabglb. oy dobbol  gybliool  360dgbgarmds

bogargdo 0gbgos o3 Moibgby, 35Tob 53 @oibgl
dogboggds  dobbol  gubJi00l  I60Tgbganmds  ©s
dgobobgds 00 Lomsbowm 3o®53gBMgdmsb ghmag,
Goms  a5dmgoygbmm gy gsdmmgm gdolsmgol.
Fobooswdwgy d9dmbgggedo, dommgs yowag3gds dg-2
396JHob Jgbdgaaosl ©s yop@dgmegds 304w y-
@0 36m3glbo. gl Gogeyg@o  asdmmgegdo g 6-
dgenEgds 35603, Lobsd 5@ ho@omwgds gggems S
3. Ygegase dogomgden dobbol gybjiools dobo-
ooy 35M5d9B3Mgdols  0d
360dgbgenmdgdl, GmdgmoE YbOyggeymal  dob-
bol 9396300l M3Godsgy@ 860dgbgemdsl.
3033093 g0y 3oobas®0dgdol Mgoeydo  dg-

093900 dmyggsboaos  Jggdme dmEgdyee 1 s 2
ab®ogando.

360dgbgenmdsl s

hggb Bog® Ygdmmasgobgdygeo dgmmeo ws§g@o-
mgdom sefgdomos [2,3], of Imgengo Dggzgbgdom
dol >sAOLL o Y30MoHgbmdsl dgangbosl Igmme-
05b dgsmgdon.

50bodbyeo  dgmmeol  ogdom  dmdgb@gdew
doagohbos:

L gmdkol §mbol j@Modgdoydee (dobboli ¢3ybd-
(305©) >®fggmos mmbis®sdg@d®osbo gyblaos (1),
OmIgeoi YO bylGoe sbobogh jmdol Fmbsl.

2. IBsgo3oMadgB@osbo  dobbols  gybiools
B mOos@y@0  gJbRA®gdygdol dmbobobow  godmygby-
dgemos  dgdmbgggomo  dgdbols dgmmeo, Gmdganoi
©0E0  HomEbmdols (3gdol hosBomgdol dgdmbgyg-
850 odgnggs  Loobgobdm  3@sJBogsdo  doboswgdo
LobyglGom ggagdol domgdols dgbsdem gdemdsl.

3. sbogobydop ©sd@goagdgmos K s K,
3oM5dgHMgdols G RBoMamgddo (3gEomgds  0d-

@g35  aoMsbBosl  bgdmm  smbodbyamo  jmdols

18



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

BMEo GoOnmdgdobs s Fmbol dowgdolols Mo
9Om-gOmo 5730 gdgemo dmmbemgbss 0bgobdgdols
IbMo@sb, Moysbsi o8 @OML brgds ©sBz00M-
3900l Mobsdomo yowsbsFoamgds ool mo®mgols
> Lods@engls dodol.

hogfgtmm  domgdoBoggdo  Go@mmdms  Gm-
Emds, dob ol Loby:
2kt =ht,, (n

oo ht, #0 ©s ht, #o. gobsowst (11)  @Fo-
mdoll m@ogg Ibodgl ool gBmo ©s o0gogg, do-
353 goJbodgdymo Lbgowslbgs Lowowyg, >30@ma
b93m0  5@b0 by BoBmNMdMS  BmErmds  ©sdm jo-

9090 o >tol h s t,  s@hggabg, Lodopog

OO 030 Jogosbspss ©sdmopgdgmo K s k;
3098030960900l 360dgbgermdgdby. gl 9gob5Lgbyg-
0 Aemds Lodo@mosbos ki ©o kr-oli gmggo-
(30966900 Ibmeme 03 360Tgbgermdgdolimgols,
Aemdagdois (7) wo (8) Jgboywggdl ogdsymaomgols
> MmIgems boddogmo Bmaos

Ne 3 (485), 2012

30650006, ki o k' 3m9g803096(gd0 YOm0g@-
3o lobs Lowowggdos ©s dom dmdol s@Lgdmdl
9393OM30AOE0Y@0  EsIMJoEdgmgds. gRGem  dg-
B0, Mgoglohobmgdols Jobbom, sgogmm domo g@-
00gONE>IM JoEgdygmgdol a@ox040 1-garo bobsbo
s 53539 3M5x803dg  ogodobmm g dgangbosl
dog  ggmIgbrgdymo ki wo k' 3mgn0E0gb@gools
brgOyge 360dgbganmdoms babgdo. gl babgdo ho-
3900 a,b,c,d dotrmygmbgel Jdbol.

330000, Gomds (11) Lodo@mnarosbo ogbgds
ki 0o kr-ols dbmgome 03 360dgbgenmdgdobomgols,
Omdmgdoz  dmmoglgdgmos a,b,c,d dsdmgyomby-
k =0.5/k, {ocdol bo-
Vognbyg. dsg@0d, Fodol o8 dmbsgggmnbg dgodmgds

om  Jgdmbsbrgden
dmodgobmlb ki wo ky  3m980309609d0L  glsley-

e @omEgbmds,  Gmdgmns  OMLsE  Jdoym-
Qogrgds (1) Fmemds. sdo@md, g dgegbosl
Jobob@gosl ygdogms o@s oJgl, go. bgdmm ow-

6060 Gohmmdms FGommds h, ©s t, m3@Go-

kk, =0.5, (12) dogoy@o 360dgbgarmdgdol dobowmgdsw Logdodolio
Poboswdogs  dgnbaggedo  Homemds (1) Lo 30mds 5@ osMol, Gmdmgdoiz  gmdol  dobodo-
ds@Omeosbo 5@ 0gbgos. @y Fmbol 9b@bggeymgl.
1‘11
0.600 = ™ o
0.500 - b C
0.400 s
0.300 = 4 .
2 .\\ f
\"“q.__-‘_‘_“
——1 1
0.100
D_DDD & ........................... «rmrm\i. ........................ .ﬂn«rﬂn\r ............................................. I
1.0 1.5 2.0 2.5 3.0 35 40 Ik

6sb. L gool ggemol Lodspmol ©s ns@mlb Logsbol ©53s353B0Mgdgemo kl ©> gmgol

Jaemal Lobjol s msdmb Lobjol psdsgsgdotgdgmo K, jmggoGogbdms
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4H00JHNESIM Jogogmgdol gtsgo o

0dobsmgol, MM gOHmEOMY@s© d0goOMme  Jm-
dols d0bodosgnyg@o Fmbs s GoMmmdms Goemds
Lododms:

o) Yg3s8o0mm K s K, 3095030963 9d0L
3go@gdols os3sbmbo (ob. bob. 1) Fgdwgyboo-
0,2<k 0,25 ©o 2<k,<2,5.

3) g9bdybggagygmo  asdmmgmomo 3MmEgLols

[ON

Vomdodmmgs olgmbooto, Gmd godmd@smm dbm-
LOQ
k =0,5/K, asL{gmog.

Lbosdmemme dogowgdo dgmeg abGogodo Jm-

doMmggmbgoon  dgdmbsbmgdygamo  Fodols

(99980 Fggagdl. Sbogobowsh Bsobl, Gmd oy

K, .K, <05, 35806 jokol ggomol godmmdo dg@os
05OMYd0l GoMmmdms A, xsdol, go. A, > A,
o9 K .K,>05, 85906 A, <A ©>5 do@mol, oy
Kk, .k,=05, 35906 A, = A, .

300g9a  3b®oado dm@obogmos  m3Gods@ydo
Bgg900. AorgLog posbyemodgogbe gbegey-
dgamos a,b,c,d Jsdmmygmbyoomn dgdmbobog@gmo
ki 0o ko 35M5398@gd0l gemomgdol dgdmbgggs-
oy
9039, M3G0doe o Fgago0, OmEglsE aoob-

o, bom  dgmeg  gboeTdo  dm@obogos,

25M0dgdgd0 LA yamgdgmos a,e,f,g dotmgymby-
oo d93mbsbmgdgmo Kk =0,5/K, Fodol gob§g-
®0g 3d@omdobsl. dowgdyeo Jgogygool dgos-
900056 258m30boMgmdl, MM Jomggen dgdmb-

393590 gmgdgmmdmn m3@odsgrydo Fmbols IJmby
30&l, dop@sd 33009000  oM®agNEo  0bgds
bg9dmm b0 dbymo GosOmmoms Geemds, boem

dgmeg  dgdmbggzedo gx@m dgdo [mbol dJmby
30dl, dog@ed woaygmo 0dbgds 9339 boblgbgdo
RIOMMONS GEOIEMOS.

3000, mM0gg Jgdmbgggsdo oEmos Y3g-
o dmmbmgbomo dgbmygogs. dodggen dgdmbgg-
godo dow§ggmos gmdol dobodsgny@o {mbs, be-
2bO9bggeymazomos
3030l 05Mmgdol BoOmmdms xodobs s gmdols
Jgools BM@mdS,
o RIbY  ©aGFOGMGOL
Fomgbdol dgbodargdamdsls adgnggs.
>
H9dby  eorgogmo  Ygbeygeggdo
99J36ol, @mIgemoi Kk =0,5/k, fodl astgm  o-
B™M8gol, 359ob jmdol Ymbol dobodobszos dmbog-
bs, 35389 gmdkol ms®mgdols Bodmmdms xsdols

o ool ggoaols goBmmdol Goemds sy
sGLmEgl 5@ 0gbgds.

g dgmeg  Jgdmbgggsdo
RONMS0L 53 0moMMgdls
0obodMo  Ao@abo-
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Amn), Bm+kh,, n-ki,). C<m+%—%, n-kit,)

D(m+%+%w, n—kt —h), E(mn—kt —h), F(m+kh, n—2kt —h).

ooz M s N Bsbsbol ©ofygdol LsFgolo
Fgo@oagool gom@oobs@gdos.

3M3309Hgtby  sdmEsbol  aosfyggdol @bl
3090 Lgds dmygoboanos 89-3 bob-by.

LJgds 39Tomdl Fgdwgaboodom: gomdgom Lodo-

s 20800ba5M0dmm  hggumgddogo o6 Gogn-
RoOmosbo  gmdol  m3Godoemydo  3oModgdHgdo.

sdolomgol, Lododms l-gawo o6 g2 3Oma@sdols
3°3390>  Jgbdgargoaby. Fgrgagdo gOHOREOGEE
hoo(gdgds 3mbogdms dsbodo s sobobgds dm-
bodmeby.  gdgy  go0dggos  IBmAMSTS  gmb-
LAOYJHMO0 oby 3Omy@sds 3 s 93@Msobbg  so-
Lobgds  yggams gbodgnm  Loby®ggemo  ©s>  dom
@0l m3Godsarygdo godol gmbbR®ydaos dgbe-
b5dobo  3oModgBMgdom. dg-4 3Oma@sdol ob  Lo-
3ObHOM@®  3Omy@sdol Ladygsamgdom  Jglodarg-

30Ma@ods 1

300Mp05ds 3

dgmos  Loko®mgdol Jgdmbgggsdo  yowsdm{dwgls
dogdyao 9gagoo ob jmko soaml, Gmdgemms
bmdgdo  0dbgds  gbsdsdolemdsTo
Jodbbol  dog®  godmIggoymro
OA Y0 BYOEEgool bmdgdmsb. 8dsgg O™

Ygbodagdganos  3Ms]Boggmow  s@hgymo  gmdols
bmdgdo s Fmbs Ygos®wgl m3Godogmo@l.

dmygobogo
@onmbol b sb-

25562500Tgdgd0 HoBoMgdgmos, Gmwgleg K,
s K, 3505399 gd0 ab,.cd dodmigmbywomn -
Jogs@amym  s®Mgdo  03gmgos. 3m&ols
30bLA®YJE0s 93006bg Moiombogm s gobmsag-
gool  dobbom 529070
3odggaols 1,4,8,11 LE®oJmbyao 8mbszgdgodols do-

beoam
dg@hggom gb®ogo

bggom (bob. 4).

3GMa®5ds 2

3Oma®sds 4

A 4 /

3mbogdms d5bs

A 4

V9093950 dmbodmdby

A

65b. 3. 53m(3560L gorsFyzadoel gubjsogmo Ljgds

21



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY Ne 3 (485), 2012

abGogno 1

1 k1= 02007009 k2= 2. 760724 b= 1413.947 t=10.6039 gmin= 2481256 Sw= 1435335 2.5f= 16615.02

£ k1= 02458082 k2= 2. 430261 b= 1299.577 t=10.04526 gmin= 24,9672 Sw= 13057 .6 2.5f= 15600.65

3 k1= 02271035 k2= 2156302 h= 1341975 t= 10.51453 gmin= 219.2498 Sw=14110.24 2.5f= 13819.68
4 k1= 02132318 k2= 2138506 h= 1406744 t=10.28931 gmin= 217 2615 Sw= 1447526 2. 5f=13201.37
5 k1=02218745 k2= 2 3636 h=1310.214 t= 1017923 gmin= 214.5042 Sw=13336.97 2.5f=13588.41

B k1=02124843 k2= 2 358163 h= 1344848 t=10.01618 gmin= 211.7096 Sw= 1347024 2. 5f=13499.14
7 k1= 02185998 k2= 2 010276 b= 1405.871 t= 101573 gmin= 210.6178 Sw= 1427385 2.5f= 1255044

B k1= 02233915 k2= 2138787 h= 1367334 t=10.018 gmin= 210.2808 Sw= 13697 96 2.5f=13083.41
9k1=02026813 k2= 2.09353 h=1410.084 t= 1027221 gmin= 2101991 Sw= 14484 67 2.5f= 122592 28
10k1= 02151601 k2= 2060895 h=1393.32 t= 10.0813 gmin= 208.8116 Sw= 1409772 2.5f= 12502 49
11 k1= 02163652 k2= 2. 000554 h= 1407398 t= 1010754 gmin= 203.3407 Sw= 1422534 2 5f=12314.88
[ ptirnuim

11 k1= 02163652 k2= 2.000554 k= 1407.358 t= 1010754 gmin= 208.3407 Sw= 1422534 2.5f= 12314.58
amocaniz amokzna damT avrebulia

NN | [ —
1
b
1
.
e
3
L 1 L 1
k1= 0.2132318 k2= 2138506 k1= 0.2233915 k2= 2138787 - -
h=1406.744 t= 10.28991 gmin= 217.2615 |h=1367.334 t= 10.018 amin= 2102803 hl} 2'02?1 gggstz I;S} 5?05040351?n= 208 241
[N 3 k1.h= 299.9626 k2.t= 22.00503 k1.h= 3054508 k2.t= 2142637 k1 b= 204 5119 k2 b= 2099068
25F= 132 37 Sw= 14477 27 25f=130289.4 Sw=13697.95 . ; o '
k1=0.2007009 k2= 2 760724 w 25f=12314.88 Sw=14225.33
h= 1413947 t= 106033 gmin= 248.1256
k1.h= 2837804 k2.t= 29.27444
CF- 1ERTR N2 Ci— 149972 2R

6ob. 4. 3ool 3mbLEGYI3ogmo bobsbo

20063500398980  Bo@agdamos, Gmwglsg K, Lgools dobbom dg@hggom opgdgemos 3bogoo dgm-
@0l 14,8 ©o 11 bE®oJmbyamo dmbsizgdgdols dobge-

s K, 35053990950 aefg  dsdmggmbywom g
gom (bob. 5).

dngs@ymam  s®gdo  o3gmgds,  boe  jodols
3ObLAOYJE0s  ggMobby GoiEombsema@sm aobmog-
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abGogno 2

1 k1= 02407245 k2= 2077063 h= 1407 037 t= 10.02804 gmin= 221.5241 Sw= 1410981 2.5f= 14109.51
2 k1= 02040357 k2= 2.450551 h=1319.596 t= 10.37203 gmin= 214.88471 Sw=13686.89 2 5f= 13636.89
A k1= 02449745 k2= 2.041028 h=1351.363 t= 10.07638 gmin= 213.7346 Sw= 13616.85 2 5f=13616.85
4 k1= 02351203 k2= 2126571 h=1335.385t=10.19117 gmin= £13.6635 Sw=13609.14 2 5f= 13609.14
5 k1= 02307007 k2= 216731 h= 1352459 t= 10.02575 gmin= 212.8328 Sw=13559.41 2.5f=13559.41
G k1= 02444263 k2= 2.045607 h=1352.032 t= 10.00757 gmin= 212.4296 Sw= 1353055 2 5f= 13530.55
7 k1= 02082793 k2= 2400623 h=1337.525 t= 1011023 gmin= 2123062 Sw= 13522 89 2 5f= 13522 63
A k1= 02124843 k2= 2353115 h=1344.848 t= 10.01618 gmin= 211.4828 Sw= 1347024 2 5f= 1347024
9 k1= 02229458 k2= 2242698 h=1341.537 t= 10.00642 gmin= 210.7566 Sw= 1342399 2 5f=13423.99
10 k1=0.2425209 k2= 2061678 h=1341.052 t= 10.00406 gmin= 2106303 Sw= 1341597 2.5f=13415.97
11 k1= 002387102 k2= 2.09459 h=1339.484 t= 10.01135 gmin= 210.5378 Sw=13410.05 2.5f= 13410.05
Jphimm

11 k1= 02387102 k2= 2.09459 h=1339.484 t= 10.01135 gmin= 210.5373 Sw=13410.05 2 5f=13410.05
amocanis amoxsna damT avrebulia

e ———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
———————————————————— _ -
i
{5
1
i
B
s
L =
k1= 02351203 k2= 2.1 26571 E :
i k1= 02367102 k2- 209459
= 13 3 ) 3 7 i LS | b 2 2 2 AR h= 1339.484 t= 1001135 gmin= 210.53
k1.h=313.9761 kt= 21.67225 h= 1344.848 t= 10.01618 gmin= 211.482¢ 1 h= 3197485 k2 t= 20.96967
L 25f=13603.13 Sw="1360314 k1.h= 2857591 k2 t= 2356922 25f= 13410.04 Sw= 13410.04
k1= 02407245 k2= 2077063 PR TR S e
b= 1407.037 t= 10.02304 grrin= 221.5241
k1 h= 336, 7083 k2.t= 20.82957

=

6sb. 5. goFob 3mbl@GgdEogmoe bobsbo

30dol 3mbld® ool oggool 3@ma@sds dm-  Input #1, k(i), k2(i), h(i), t(i), gmin(i)

399gmmos J3gdmm.

Next i
Picturel.Scale (0,1650) - (400, 0)

Dim k1(4) As Single, k2(4) As Single, h(4) As Single, Picture2.Scale (0,1650) - (400, 0)
t(4) As Single, _ Picture3.Scale (0,1650) - (400, 0)
k11(4) As Single, k22(4) As Single, h1(4) As Single, Picture4.Scale (0,1650) - (400, 0)
t1(4) As Single, M=10

gmin(4) As Single, I As integer N=1648

Private Sub command2_Click() Fori=1To 4

Open ”C:\badri\orte.txt” For Input As #1 Ifi=1 Then

Fori=1To 4

Picturel.FillStyle = 4
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Picturel.Line (m, n) - (m + k1(i) * h(i), n - k2(i) * t(i)),
vblue, B

Picturel.FillStyle = 5

Picturel.Line (m + k1(i) * h(i)/2 - t(1)/2, n-k2(i) * t(i)) —
(m+k1(1)*h(1)/2 + t(1)/2, _

n-k2(i) * t(i) — h(i)), vbBlack

Picturel.FillStyle = 4

Picturel.Line (m, n — k2(i) * t(i) — h(i)) — (m + k1(i) *h(i),
n -2*¥k2(i) *t(i) — h(i)), _

vbBlue, B
Picturel.Print
Picturel.Print “k1="; k1(i); “k2="; k2(i)

Picturel.Print “h="; h(i); “t=""; t(i); “gmin="; gmin(i)
Picturel.Print “k1.h="; k1(i) * h(i); “k2.t=""; k2(i) * t(i)
Picturel.Print “2Sf="; 2 * k1(1) * h(i) * k2(i) * t(i);
“Sw="; h(i) * t(i)

End if

If i=2 Then

Picture2. FillStyle = 4

Picture2.Line (m, n) - (m + k1(i) * h(i), n - k2(i) * t(i)),
vblue, B

Picture2.FillStyle = 5

Picture2.Line (m + k1(i) * h(i)/2 - t(1)/2, n-k2(i) * t(i)) —
(m+k1(1)*h(1)/2 + t(1)/2, _

n-k2(i) * t(i) — h(i)), vbBlack

Picture2. FillStyle = 4

Picture2.Line (m, n — k2(i) * t(i) — h(i)) — (m + k1(i) *h(i),
n -2*k2(i) *t(i) — h(i)),
vbBlue, B
Picture2.Print
Picture2.Print “k1="; k1(1); “k2="; k2(i)

Picture2.Print “h="; h(i); “t="; t(i); “gmin="; gmin(i)
Picture2.Print “k1.h="; k1(i) * h(i); “k2.t="; k2(i) * t(i)
Picture2.Print “2Sf="; 2 * k1(i) * h(i) * k2(i) * t(i);
“Sw="; h(i) * t(i)

End if

If i=3 Then

Picture3.FillStyle = 4

Picture3.Line (m, n) - (m + k1(i) * h(i), n - k2(i) * t(i)),
vblue, B

Picture3.FillStyle = 5

Picture3.Line (m + k1(i) * h(i)/2 - t(1)/2, n-k2(i) * t(i)) —
(m+k1(1)*h(i)/2 + t(i)/2, _

n-k2(i) * t(i) — h(i)), vbBlack

Picture3.FillStyle = 4

Picture3.Line (m, n — k2(i) * t(i) — h(i)) — (m + k1(i) *h(i),
n -2*k2(i) *t(i) — h(i)),
vbBlue, B
Picture3.Print
Picture3.Print “k1="; k1(i); “k2="; k2(i)

Picture3.Print “h="; h(i); “t="; t(i); “gmin="; gmin(i)
Picture3.Print “k1.h="; k1(i) * h(i); “k2.t="; k2(i) * t(i)
Picture3.Print “2Sf="; 2 * k1(i) * h(i) * k2(i) * t(i);
“Sw="; h(i) * (i)
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End if

If i=4 Then

Picture4.FillStyle = 4

Picture4.Line (m, n) - (m + k1(i) * h(i), n - k2(i) * t(i)),
vblue, B

Picture4.FillStyle = 5

Picture4.Line (m + k1(i) * h(i)/2 - t(i)/2, n-k2(i) * t(i)) —
(m+k1(1)*h(i)/2 + t(i)/2, _

n-k2(i) * t(i) — h(i)), vbBlack

Picture4.FillStyle = 4

Picture4.Line (m, n — k2(i) * t(i) — h(i)) — (m + k1(i) *h(i),
n -2*k2(i) *t(i) — h(i)), _

vbBlue, B

Picture4.Print “ “

Picture4.Print “k1="; k1(i); “k2="; k2(i)

Picture4.Print “h="; h(i); “t="; t(i); “gmin="; gmin(i)
Picture4.Print “k1.h="; k1(i) * h(i); “k2.t="; k2(i) * t(i)
Picture4.Print “2Sf="; 2 * k1(i) * h(i) * k2(i) * t(i);
“Sw="; h(i) * t(i)

End if

Next i

Close #1

End Sub

3. obggbs

3000, sbaliGyen
F9dega0 ©obgghe:

Yg0m0msgobgdymos sS@bodbymo  jmkol m3Go-

Pgodengds  35853900m

o @0 30M0dgHMgdols  aoobyomodgdols  sbogro
dgompo.  3Omdagds  Fodmdmwygboaos  Gmyma3

505§ 0%x50g0 JomgdoBogdo ©s3MMyMsdgool sdm-
3obs. Imygobognos Jolo gowsFyzgdol dgmmeo.

ody9doggdymos  3md30yBgmby  dowgoymo
‘Yg0gp9%0L dobgogomn gmdol 30mbLEGYJGE00l Sp9-
b0l sangm@omdo. Igygboemos 3Oma®adgdols do-
3960, md09]3bdg MmB0gbGoMgdymo senam®omdyan
96> Visual Basic-by.

@0HIBGTG

1. Xor 3., Apopa A. MNpuKnagHoe onTUManbHOe NpPoeK-
TuposaHue. Mocksa: Mup, 1983.- 480 c.

2. 3. agologmos. dgoagboeno m@Rglgocmo  jmkols

30M59gHMgdols  aoblobrgds  //
boJotmggarml  Ggd6oggcdo  9boggdlodgdols
YHmIgdo, 2(476). mdognobo, 2010, gg. 11-17.

3. 3. agobogos. boddgbgdam  3mblE@ycogools
©> 653905960l M3B0dogy®o ©s3MmydBgools

Badboga®o  9bogg@lo-

3@0do@ o

dgomgdo.  mdbdognolso:
Gapo, 2010, ag. 240.

4. MeTannnyeckme KoHcTpyKumm / Mog obuein pegakumeit
BeneHs E.N. Mocksa: Ctpoiinsaart, 1986.- 560 c.
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UDC 624.023:681.3
COMPUTER-AID DESIGN OF COMPOSITE OPTIMAL | BEAM

B. Gvasalia, Z. Kapanadze
Department of computer engineering design, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is offered calculation of the new method of composite | beam optimal parameters.The problem is
presented as non-linear mathematical programming task. There is given the methodology of its solution. There is
compiled program package on the object oriented algorithm language Visual Basic. There is developed algorithm of
beam’s structure construction based on obtained on computer results.

Key words: metal construction; optimal parameters of beam; random search of extremum.

YAK 624.023:681.3
KOMMbIOTEPHOE MPOEKTUPOBAHUE COCTABHOW ABYTABPOBOW BANTKU

FBacanusa b.A., KanaHagse 3.L1l.
[lenapTameHT KOMMbIOTEPHOTO MPOEKTUPOBAHUA CTPOUTENbHBIX KOHCTPYKLMMI, [PY3UHCKNIA TEXHUYECKUIA
yHuBepcuTeT, Ipysua, 0175, Téunucu, yn. Kocrtasa, 77

Pestome: Mpepgnaraetca HOBbIM METOA, ONpeAeneHna ONTUMasIbHbIX MAapaMeTPOB COCTaBHOW ABYTaBpOBOW HasKu.
Mpobnema npeacTaBieHa KaK 3afaya MaTEMATUYECKOTO Hes/IMHEMHOro MporpammupoBaHuna. [laeTtcA meToAuKa ee
peweHus. MpepnaraeTca NakeT NPUKNALHLIX NPOrpaMm Ha O6BEKTHO-OPUEHTUPOBAHHOM aNTOPUTMUYECKOM A3bIKe
Visual Basic. Ha ocHoBe nosy4eHHbIX pe3ynbTaToB pa3paboTaH anroputm BU3yanmsaunm 6anku.

KitoueBbie C/IOBa: meTa//iMyecKkue KOHCTPYKUMM; ONTUMAbHbIE NapamMeTpbl ABYTaBPOBOM Gasiku; cayyaiiHbIi
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UDC 691:620.1
S-35
ERODING OF ROCKS AND ITS INFLUENCE ON THE QUALITY OF FACING STONES

N. Bochorishvili, A. Bezhanishvili, N. Machavariani, I. Bochorishvili, S. Gigauri
Department of mining technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: It was ascertained, that eroding of rock provokes cracking of rock, changes composition and physico-
mechanical properties of rock. The main reason of this is solar radiation, irregularity of thermal radiation of which dur-
ing twenty four hours and year provokes temperature change. This one causes change of the volume and dimensions
of the rock, change of the volume of the gas and water in rock, vaporization of moisture and condensation, accelera-
tion or retardation of chemical reaction.

Key words: eroding of rocks; cracbing of rocks; crystal; perlitomoz.

YK 691:620.1
C-35
BbIBETPUBAHUE NOPOA U EFO BJIMAHUE HA KAYECTBO OB/IMLIOBOYHOIO KAMHA

Bouopuwsunm H.A., bexxanuwsunu A.l., Mauasapuanu H.B., bouopuwsunu U.H., f'uraypm C.I.
[enapTameHT ropHbIX TEXHONOTUI, FPY3UHCKUI TEXHMYECKUI yHuBepcuTeT, Mpysua, 0175, Téunaucu, yn. Kocrtasa, 77

Pe3rome: YcraHoBneHo, yto B O6HaXeHHOI Mopoge, KOTOpas MoABepraetcA BbIBETPMBAHWIO, MociegHee
BbI3bIBAET HE TOMbKO NOAB/AEHME TPELLMH, HO U M3MEHEHME COCTaBa M GpU3NKO-MeXaHMUECKMX NoKasaTenei nopoa.
OCHOBHOI MPUUYMHOI 3TOrO ABNAETCA paaMaums CO/HLA, HepaBHOMEPHOCTb TErN0BOro W3/yyeHUs KOTOPOro B
TeYeHMe CYTOK M rofa BbI3blBa€T M3MEHeHWe TemrnepaTypbl, Y4TO B CBOW ovepedb 06yc/n0BAMBaeT 06bemHoe
M3MeHeHWe Nopoj U Pasmepos, M3MEHeHMe obbema ra3oB UM BOAbl B MOPOAE, UCMAPEHUE BNarv U KOHAEHCaLMio,
YCKOPEHUE UK 3aMeaIeHNE XUMUYECKUX PeaKLMA.

KiaroueBble cj10Ba: BblBETPMBAHWE NMOPOA; TPELWMHOBATOCTb MOPOA; KPUCTANAN; NEPAUTOMOPDHbIN Mpamop.
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Resume: There are considered issues of deformation, cracking and eroding of building and facing materials in the
upper layers of the earth's crust. There is noted, that deformation, cracking and eroding have considerable influence

on the face finish of the facing materials.

Key words: eroding of rocks; cracking of rocks; deformation of rocks; firmness of rocks; plasticity of rocks.
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mdo /1 Logsdmggeml bogmmdo ©s gobo, Ne
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3. Acunbexos B.K., Kunb6ac6aes Y. K., Ka6zynos C. 3.
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UDC 622. 244. 448
EFFECTIVENESS OF USING RADIAL DRILLING

V. Khitarishvili, N. Machavariani, A. Chichinadze, T. Sardjveladze, M. Loria
Department of oil and gas technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Radial drilling is the most effective means among the methods applied for development of oil and gas. It
means drilling of new several horizontal radial Rohr with the depth 100-150 m and diameters of 20-50 mm in produc-
tive layers of exploited boreholes. Its use gives possibility to carry out the capital repairs of boreholes for increasing of
layers oil yielding. By applying of this method it is possible to develop undeveloped oil consisting 25-30% from whole
store of oil, also it gives possibility to increase of oil recharge from little recharge, liquidated and conservation bore-
holes. It is this desirable to use the radial drilling on the oil-bearing sites of Georgia for increasing of oil recharge.

Key words: Radial drilling; lateral holes; hydro flow; productive layer; oil recharge.

YAK 622. 244. 448
3PPEKTUBHOCTb NPUMEHEHUA PAOUANIBHOIO BYPEHUA

Xutapuwsuaum B. 3., Mauasapuanu H.A., YuunHaase A. H., Caparxksenagse T. [ix., Jlopua M.[.
[JenapTameHT TeXHONOMMM HedTU 1 ra3a, MPY3NHCKUI TEXHUYECKMI yHUBepcuTeT, py3usa, 0175, Téunucu, yn. Koctasa, 77

Pe3stome: PapgmanbHoe 6ypeHue sABnseTca cambiM 3PPEKTUBHbIM CPEACTBOM Cpean Tex MeToAoB, KoTopble
NPUMeHATCA ANA NoBbiWeHUA A06blun HedTH 1 rasa. OHo nogpasymesaeT bypeHue annHoi 100-150 m 1 guameTpom
20-50 MM HECKO/IbKUMM HOBbIMUW FOPU30HTA/IbHLIMM PagUanbHbIMK CTBOIAMM B NPOAYKTUBHbIX MAAcTax, HAXO4ALLMXCA
B 3KCM/IyaTauum CKBaXKWMH. X npumeHeHne AaeT BO3MOXKHOCTb NPOoBeAeHMA KannTabHOrO PEMOHTA Ha CKBaXKMHax A
NnoBbIWeHNA HepTeoTAauM naacta. ITMM MeToAoM OypeHUs MOMKHO [06biBaTb HeusBieKaemylo HedTb, KoTopas
coctaBnner 25-30% Bcero 3anaca HepTW, a TaKXKe BO3MOMKHO MOBbieHWe aebuta HedTM U3 ManogebuTHbLIX,
JIMKBUAMPOBAHHBIX M 3aKOHCEPBUPOBAHHBIX CKBaXKMH. PagmnanbHoe BypeHue enatesibHO NMPUMEHATb B NPOBYpPeHHbIX
CKBaKMHax Ha HedTeHOCHbIX Naowwaaax Mpysumn gna yseandenna gobblum HedTu.

Karouessie ciioBa: paanansHoe 6ypeHune; 60KOBOE OTBEPCTUE; TMAPOCTPYS; MPOAYKTUBHBIN NAaCT; 4e6UT HedTu.
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UDC 551.49
INFLUENSE OF ATMOSPHERIC PRECIPILATIONS ON THE OPEN RESERVOIR AND GEOTHERMIC
WATERS

N. Kiknadze, N. Mekvabishvili
Department of mining technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is discussed influence of atmospheric precipilations on the open reservoir and geothermic waters.
There is given monthly observation of river Kvirila, how change meanings of radium and radon accounts by in-
crease of atmospheric precipilations.

Key words: geothermal reservoirs; exothermic waters.

YAK 551.49
BIMAHUE ATMOCODEPHbBIX OCAZ1IKOB HA BOJOEMbI U TEOTEPMWYECKUE BObl

KukHagse H.T., MekBabuwsuam H.U.
[enapTameHT ropHbIX TEXHONOTUI, FPY3UHCKNI TEXHMYECKUI yHuBepcuTeT, Mpysua, 0175, Téunucy, yn. Kocrtasa, 77

Pestlome: B paboTe paccmoTpeHO BAMAHME aTMOCHEPHbIX OCAAKOB Ha OTKPbITble BOAOEMbl U reoTepMuyeckue
BOApbI.

MpoBeaeHbl exemecayHble HabaAeHMA BOA Pekn KBMpMNa: KaK M3MEHAIOTCA 3HAYeHUA KOMYeCcTB pagua u
pafoHa BMeCTe C yBesiMyeHMeM aTMOChEpPHbIX 0CaKOB.

Kirouessie cioBa: reoTepmasibHble BO4OEMbI; reoTepMmnyeckme soabl.
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UDC 549. 621.9
OBSOLETE AND MODERN NAMES OF GARNET

O. Seskuria
Department of geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Mineralogical terms underwent changes (evolution) with time. Sometimes one and the same term de-
noted absolutely different minerals and vise versa. In this research work there are discussed obsolete and modern
names of the garnet group minerals.

Red corundum is often attributed to garnets, that the authors consider to be improbable. They should be consi-
dered, as red varieties of the mineral - corundum. The garnet group minerals should be named according to the color
variant: red or brownish-red should be named as almandine, dark red or pinkish red — pyrope, orange-yellow — spes-
sartine, honey-yellow — grossular, yellow or greenish — andradite and emerald green — uvarovite.

Key words: garnet; mineral; precious and facing stone; anfracts; pyrope; almandine.

YK 549. 621. 9
YCTAPE/IbIE N HOBbIE HASBAHUA TPAHATOB

CecKkypua O.A.

[JenaptameHT reonioruu, FPy3MHCKUIN TEXHUYECKMI yHUBepcuTeT, Mpysua, 0175, Téunucy, yn. Kocrtasa, 77

Pestome: B npoLwiom MUHEpPanorMyeckme TEPMUHbI YacTo NoABeprasnch U3MeHeHUAM. MHOraa nog, ogHUM 1 Tem
e TEPMUMHOM MOAPa3yMeBa/IUCb CaMble PasHble KaMHW. B cTaTbe pacCMOTPeHbl CTapuHHbIE M HOBble HA3BaHWA
MWHEpPasioB rpynmnbl rpaHaTos..

KopyHAbl KpacHOro LBeTa 4acTo OTHOCAT K rpaHaTam, 4YTO HaM KaxKeTcs HenpaswabHbiM. Wx cneayet
paccmaTpuBaTh Kak KpacHble Pa3HOBUAHOCTM MUHepana KopyHaa. MuHepans! rpynnbl rpaHaToB AOKHbI Ha3biBaTb NO
LBETY Pa3HOBMAHOCTEN: KPACHbI UAK Bypo-KpacHbI —asibMaHAMH, IyCTON TEMHO- KPaCHbI MM PO30BATO- KPaCHbIN —
NUPOM, OPaHMKEBO-KENTbIN-CNECCAPTUH, MEL0BO-KENTbIA - TPOCCYNAP, KENTbIA WAM 3eNeHOoBaTbli- aHAPaAMT, a
M3YMpPYAHO-3ENEHBIN —yBapOBMT.

Kirouessie cioBa: rpaHaT; MUHEepPan; gparoueHHblie n O6J'IMLI,OBO“IHbIe KaMHWU; aHd)paKc; nupon; aibMaHAuH.
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3oblbogno bog@mmgools Lobom, doebol go@sdydo-
39%0L @Amb Fo®dmJdbogno hodwoboty Fymgdols
dobomgdo Imbggo@ols dgogao. ao®gdml m@ogy
Lol gdowsb gommdmogo ob @Gom-3om3g 3dody
@00nmbgdo yMMggds boswsado s domo odosb
3°0mEg3bs Logdome @mygamo 3GmEglos.

2. doGomspo bofoao

3350 930L dobobos gob@gmol (Jobgyemols) bo-
b5ml s@go@do  s@Lgdygmo Leogagdols gz08m-
bodmmobyo, @obmgoloi dmbos  “boswsp-3(3960-
@ol” LolEgdsdo 3dody @ommbgdols Cu, Zn, Cd
Jg938920mdols ggsligdo.

33209306 mdogd®goo: Lmggao dognodol, bob-
0A0l s M5dggobols (Lodomligsb dglodsdo-
Lo o@goggdygmo 4; 15 ©s 30 3d-om) Logo®ay-
@gdols bossagdo s dolbg dmygobogno  joyeo-

52



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

BWMgd0 (goMHmMRoaro, bdgmo @mdom, bogmbo,
bodobwo, 3mdoEmeo s bom@o).

3dodg  @ommbgdol  dgdiggemdol  goblsbrgHs
bosogdo s gum@a®gdol  bogmydo  dmbps
C115  5@mIY@-sdbm@mdizogamo  3g]BO-8m@mIgd-
@0l godmygbgdom.

Ne 3 (485), 2012

bogotgagdols  boswsygdosb  smgdyen  Lob-
x90do  @ommbgdols  Ygdggemdol  Imbszgdgdo

dmygsboaros 3b@ogno.

Ne bogaols 603 dols Cu Zn Cd
obobgangds 50950l 32/30 3/ 38 3/ 35
05G0MO by. boe®. | bao. bow@d. | bgo. | bowd.
L. | dogmogo 05.10 97.0 495 159.1 140.3 438 20.0
2. | ®5®gg560 10.10 2050.0 5113 5420.0 499.0 68.7 100.3
3 bsbowy®o 05.10 231.8 2854 3770.0 404.0 34.6 415
10.10 46.3 72.0 1659 217.0 — —

@b®oarol dmbszgdgdo bowymaal, Gmd dsol-  Foosggdol ©s  sg@mbmagdols  Lobom  doodal
o Lmg. domokosb  smgdye boswspol Lob-  Lmg. boboy@ols d0dsOm e gdbom. >dogg
%9030 3dodg @ommbgdols (Cu, Zn, Cd) 999339 @bMogmdo  dmyggobogos  mJGmdd@ol  bobygdols
@OdS o3 d0m  Eodomos go®g Lmg. bob-  dmbogdgdo  bmg. @o@ggobols  wo  bobopyg@ols

ool Lobyxgddo. gl gohwo dbdog dgodargds
50blbol 0dom, G®MI Lme. dsgnodo omgdl Lo®@Tysg
Fgoml . 35Tsggopsb, dwobsty gobGgmygasl
99009603y, (Jpobs®yg gob@gmyasTo hsgooby-
ds “dobygymol”  3mddobo@ol hodoboty (ymg-
40), Lemg. boboy®ol Logodagmgdo 3o 0dFyggds
3. 35T53900L Tymom . gob@gmyasl dogm-
mgool Vgdpgy. Igmdg dbdog gl aob3oMmmdgdy-
@os  de@bobol  @oomboll  Gg@Hodmmosby godo-
B™bgdymo  Jotgdol dods@myegdbom, GMIgenlsi
dog®do Igmgo ddodg @ommbgdo dgFmbogno  bo-

boswoydo, Lo 3dodg mommbgdols Cu, Zn o
Cd-ol 9g9339e0mds 20300 gd0m Jo@ommos, gowMy
boboy@ols boswopagddo, @o3 mogolmogo®  gob-
30MM6goyE0s ©od06d9M 930l [yoMmmsb-
“dobgymol”  3mddobs@owsb wsEogdgdol dob-
doenom (dglodedolbow 15 s 30 33.).

I, 2 bobobgdbyg obosbymos ULmg. domodols,
5793560l o boboy®oli boswoagdby dmygebo-
o 3g@B0gdol  bogmedo  3ddody  @mommbgdols
(Cu, Zn) 999390mdols dmbs393gd0.

domo

cu; 38/

8 gaagemgorme (b S 33/32)
0 hoBobgeo (10 33/32)

65b. 1. L3ogmgbdob 0mbgdol Vgdggmmds bmgmob gydbgmdols Jym@ytgddo dmeboliols
Go0mbols 808gds6g GgBoGmesdy

53



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

Ne 3 (485), 2012

n; 8%/ 33

dogmoRo

Gofagsbo

Gabopydo

0 jafigmgorve (hey 10 33/33)
O heolor= (B So/s0)

B pyedon (50 33/53)
DaSennde GO Sy/20)

[ bogm%o (100 33/33)
HGonde (10 S3/43)

65b. 2. mgmool  ombgdol Ygdi339mmds  Lmgmol 3gy@bgmdols amE 1@ gddo
Sebolol @S0mbol Jodgdody Gagmodm@osby

0dols Joygbgosgo®, MM bmeg. @s@ggebols o
boboy@ol boswogoesb swgdge  Lobyxgodo (md-
BMIdA0L dmbs3gdn), L3oangbdols s mygmools dgd-
(3390 mds  33390G0©  Swgds@gds  ©olodggd bme-
390l (Jgbsdsdobow 132
203458905 bomMol goMEs o o5m0bodbgds M3
90mo Lbgs 39a@@y®ols bogmaydo. gl gdmo db@og
dgodegds  S0blbol 0dom, Gm3 di3gbomggoo Lbge-

s 220 da/33), bgo.g-0l

olibgopgoMom  Mgoa00gdl  boswopado ddodg  @oo-
0nmbgdols Lods®ogby [3]. dgmdg dbdog 339650930
ddodg  ommbgdol aowsbsfomgds sHsmobsdomos
s bossado domo oo gd3g9emdolisls do-
QoMo sHZ0MmMZgol  0wgol Ii3gbsmol  Kgliggdo,

®IOM s ermmagdo [4].

3. oligghs
3obOgmols  (Jobgyaol) dodpgds®y bemgerg-
ol dognodo, @o@ggebo, bobopy®o, “boswoyo-

33960M9” LobRgdsdo 3ddody gommbgdols (Cu, Zn,

UDC 628.3
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Taxenole meTannbl B MoyBax u

MONITORING OF HEAVY METALS CONTENT IN SYSTEM “SOIL-PLANT”

I. Kavtaradze, G. Avkopashvili, E. Shengelia, L. Gvasalia
Department of chemical and biological technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: There was carried aut monitoring of heavy metals (Cu, Zn, Cd) in system “soil-plant” in the area of Ka-
zreti (Madneuli) — villages: Balichi, Ratevani, Naxiduri. According to the results obtained in the soil, content of heavy
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metals are significantly higher, than the allowable concentration limit. In spite of this in crops of the plants, wich were
grown on this soil, content of, Cu and Zn does not exceed the allowed concentration limits, Cd content was not found.

Key words: monitoring; heavy metals (Cu, Zn, Cd); system; soil; plants; farm produce; concentration limit.

V/IK 628.3
MOHUTOPUHT COAEPAHUA TAXKE/NbIX META/1/1I0B B CUCTEME “ NOYBA-PACTEHUE”

Kastapapgse WU.l., ABkonawsunu I.M., LUeHrenua E.l'., I'Bacanua J1.E.
JenapTamMeHT XMMUYECKOMW U BUONOrMYECKOM TEXHONOTMN, TPY3UHCKUIA TEXHWUYECKUI yHuBepcuTeT, pysma, 0175,
T6unucwm, yn. Koctasa, 77

Pestome: MposeseH MOHUTOPUHT coaep:KaHua Taxenbix metannos (Cu, Zn, Cd) B cucteme “ noysa-pacteHue” Ha
Tepputopumn Kaspetn (MagHeynu) B aepesHax banuasu, PateBaHu, Haxuaypw. MonyyeHHble AaHHbIe yKa3blBalOT Ha
TO, YTO COAEprKaHWe 3TUX META/IJIOB B MOYBE HAXOAWUTCA Ha BHYLUMTE/IbHO BbICOKOM YPOBHE W ropasfo npeBbiwaeT
[OMyCTUMble HOPMbl. HecmoTpsa Ha 3TO B Ce/IbCKOXO3AWCTBEHHbIX MPOAYKTAX, BbIPALLEHHbIX Ha 3TUX MOYBAX,
KONMYecTBO  Taxenblx metannos (Cu, Zn) He npeBblaeT [ONYCTUMbIX HOpMm, a cogepxaHue Cd He 6bino
3aduMKcMpoBaHo.

KiroueBble CJ10Ba: MOHUTOPUHT; TasKenble meTannbl (Cu, Zn, Cd); cuctema; mnousa; pacTeHue; CeNbCKOXO3ANCT-
BEHHble MPOAYKTbl; 4OMNYCTUMbIE HOPMbI.

domydaaos obsdgdwse 20.06.2012

YAK 621.774.35
METOAUKA PACYETA CHbl YOAPA NMPU NEPBUYHOM 3AXBATE TPYBbl BATKAMU
ABTOMATCTAHA

A.U. Tyt6epupgze*, C.A. MeboHusa, A.T. lemeTpaase
JenapTameHT MeTannyprum, matepuanoBeseHus U obpaboTkM meTannos, MPY3MHCKUI TEXHUYECKUA YHUBEPCUTET,
lpysua, 0175, Téunucu, yn. Koctasa 77

E-mail: atutber 34 @ mail.ru

KnioueBble cnoBa: NepBuYHbI 3aXBaT; yAapHbIi Npo-

Pe3tome: PaspabotaHa meToauKa pacyeta cun yaap-  UECC; aBTOMATCTaH; Balkn.
HOro B3aMMOAEWCTBMA MeTaila M BajKOB NpW nepsuy-
HOM 3axBaTe TPybbl Ha aBTOMaTMHYECKOM CTaHe Tpy6o-
MPOKaTHOW ycTaHoBKW. OnpeneneHbl NapameTpbl marte-
MaTMYECKON MOZAE/N, OMWCBIBAKOLLEN YAAPHbIA npoLuecc
B CMCTeMe npoKaTbiBaemas Tpyba — NpOKaTHble BasKu
aBTOMaTcTaHa. [lJaHHas Mofenb yuuTblBaeT naacTuyec-
Kylo aedopmaumio meTanna npu yaape B MOMEHT nep-
BUYHOTO 3axBaTta TPy6bl Ba/IKaMM aBTOMaTCTaHa.

1. BBEJJEHUE

YaapHble HarpysKku MMeKT MecTo B ovare fedpopmaLium
aBTOMaTMYeCKMX CTaHOB Npu 3axeate Tpybbl BasKamu.
XapaKTep yAapHOro B3aMMOAENCTBMA MeTasna U BaNKoB
npyv MNepBMYHOM 3axBaTe 3aBUCUT OT MHOTMX (aKTOPOB,
cpeam KOTopbIX B NEpPBYIO o4epeab HEOBXOAMMO OTMETUTD
OTHOCUTENbHYIO CKOPOCTb COAMMKEHMA COyAapsAemblX Tes,
UX reomeTpuyeckylo Gopmy M MexaHMYecKue CBOMCTBA
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maTepuana. MexaHUYecKMe CBOWCTBA MmaTepuana coy-
JapAembIX Ten OnpefenAlTcd COOTHOWEHUAMM  €ro
PEONOrYECKMX XapaKTEPUCTUK YMPYrocTn, BA3KOCTU U Te-
Ky4decTu, Mepamu KOTOPbIX ABNAIOTCA MOALY/IN YIPYrocTy u
NAACTUYHOCTK, a TaKMKe KO3pPULMEHT BA3KOTO TPEHUA W
npeaen Tekydyectn. KombUHUpys onpeaeneHHbIM obpasom
YKa3aHHblE 3/1IEMEHTbI, MOXHO MOCTPOUTL PEOIOTUYECKYIO
MoAenb cpedpbl, onpefenstoweit npouecc Aebopmupo-
BaHWA MaTepuana Npu yAapHOM HarpyxeHuu. Pasmeluan
TaKyl0 MOAE/b MeXay CoyAapAemMbIMy Tenamu, nosydaem
MEexXaHUYeCKyl0 MOZENb, BOCMPOM3BOAALLYID NpoLiecc
CWI0BOTO B3aMMOAENCTBUA TeN NpU yaape.

TaKoW Noaxos, OCHOBaHHbIW Ha YMO3PUTE/IbHBIX Npes-
CTaBNEHUAX O XapaKTepe ABJEHUIA COyAapeHUn peasibHbIX
Ten, HasblBaeTcA GeHoMeHoIorM4Yeckm noaxosom [1,2].

2. OCHOBHAA YACTb

B paHHOW cTaTbe paccmaTpuBAeTCA MEeTOAMKa pac-
yeTa CUN yO4APHOro B3aMMOAEWUCTBUA METan/a U BasKoB
npv NepBMYHOM 3axBaTe TPybbl Ha aBTOMATUYECKOM CTaHe
TpybonpoKaTHOM YCTaHOBKW. Pa3paboTaHHas asTopamu
MEeTOAMKa NPMBOAUTCA 34eCb B BUAE YNCNEHHOro npumepa
pacyeTa Cubl YAAPHOrO B3aMMOAENCTBUA TPyObl O BaNKu
aBTOMaTCTaHa, 4YTo 60nee HarNAaAHO WAMOCTPUPYET ee
NpaKTU4YecKoe NPUMeHeHue.

Hu)ke npeanaraetca KOMMblOTEPHAA MpoOrpaMmma
[AHHOTO pacyeTa ANs Caydas 3axBaTa TPyObl Ba/sKamu
aBTomacTaHa 140.

McxoAHbIMM S@aHHBIMK ANA pacyeTa ABNAIOTCA:

1. Macca Tpy6bl — 200 Kr.

2. CKopocTb Tpybbl (CKOPOCTb ABMMEHUA Nyllepa) —

Vo= 4,4m/cek.
3. MomeHT nHepumm Bankos — | = 186 K’
MoOMeHT WHepuMM BaANKOB paccyUTbiBaeTca Mo
dopmyne
I= 1 m Rep,
2

rae m- macca Banka; R~ cpefHuii paguyc Basika,
paccYUTbIBAEMBI MO cxeme Ha puc.l.

]

Puc. 1. Cxema pna pacyeta cpeaHero paguyca Banka

CpefHuii paguyc BasKa paBeH

300 350 700
22300+232400)2+7321680

= 265mMm .

o
P (300+400)2+1680
Macca Banka paBHa m=yV , rae ¥ - NJAOTHOCTb

2
maTtepuana BasKka; ansa ctanm ¥ =7800 Kr/mm”.
O6bem BasnKa paBeH:
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V = nR%p- I, = 3,14 0,2652 - 3,08 =

= 0,679 m2.
CnepoBatenbHo, m = 7800 - 0.679 = 5300 xa.
1 1
1= Emchp =5 5300 - 0.2652 = 186 k2 m?.

4. Katatowmit paguyc Banka paseH: R= Ri-0,75Ry; Ri=
=300 mm =0,3 m.
3pecb Ro— AnameTp Basika B BEPLUMHE Kanubpa.

5. *ecTKocTb WNuHAEeNs onpesensem no BbipaKeHUio
n9d*
321"
9=08- 106Kr/CM2-Mo,u,ynb ynpyroctu Il poga; d -
AnameTp WnNuHAens;

3.14-108 30 8
C= ——— =10"Hm/paa.
32:60 /pad
6. Mneyo cunbl yaapa paccunTbiBaem no popmyne
fR 0,25-0,3
=0,1m.

=4c059-sina " 4c0s60sin20

7. NopatanBoCTb NMHEapU30BaHHOM cucTtembl K =

=0,2><10'7M/H onpeaeneHa no aaroputmy, npuseneHHo-
my B pabore [1].

8. Bpema t, B3aumogelicteua nywepa c Tpybon

npuHumaem 0,01 cek.

hRm _01-0,3-200 __

9. OTHOLWeHNe B = T Tm o 0,032.

10. MakcumanbHoe ycuame nywepa Fp, pasHo 300 Kr
nnaun 3000 H.

Onpefenns 3TM NapameTpbl nNpouecca, ANA AaNbHen-
Lero pacyeTa MCMo/sib3yeM KOMMBIOTEPHYIO MPOrpammy:

Calculating Of Impact Force.exe

B pe3ynbTaTe peanmsaumm KOMNbOTEPHON NPOrpam-
Mbl MOJly4aemM MAKCMMaNbHOE 3HAYyeHue CuAbl yaapa —
21 460 Kr.

B cnyyae HeMcnosib3oBaHMA KOMMbIOTEPHOM Npor-
paMmbl MOXKET BbITb MPUMEHEH Ka/IbKYNATOPHLIN pacyeT
yAapHOro ycunua. Huxe gatotca anroputm U YUCAEHHbIN
npumep pacyeTa CUAbl yaapa Npu NepBUYHOM 3axsaTe
Tpy6bl Ha aBTOMATUYECKOM CTaHe.

BHauane coctaBnsem aunddepeHumanbHoe ypasHe-
Hue ypapa [3 ]:

QY + AQ+BQ=D+Et.
Onpepensem KoadpdpuumneHTbl andypaBHEHUS :

1. A_J+crrk+arrR_
Jmk
8 -7
_186+10"-200 0,2_170 _0.8-10°,
186-200-0,2-10
7
B C _ 0,2-10 7:()’135.1012’
Jrk  186-200-0,2-10
2F 2-3000
D: = =
kmt>  0,2-107-200-0,01>
=0,15-10",
8
E_ csz _ 10 30097 410"
Jmkt?  186-200-0,2-107-0,01
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OnddepeHumanbHoe ypaBHeHWe yaapa NpuHUMaeT
Takol BuA, :

QY +0,8-10°Q+0,135-10°Q =
=0,15-10" +4-10"t*.
YpasHerne Q" + AQ+BQ = D+ Et> umeer obiwee
peweHune:
Q=CCos/t+C,Snit+C,Cosit +
+C48in/14t+Et2 +—BD_22AE.
B B
Onpep,enﬂeM MOCTOAHHbIE BE/NIUYUHDI
E__ 410°
B 0,135-10"
BD-2AE
B
~0,135-10"-0,15-10"* —2-0,8-10° - 410"
0,135-10*
Torga peweHne puoddepeHLManbHOro YypaBHEHMA
yAapa 3anuiueTcs Taknum obpasom:
Q=CCosit+C,9n4,t+C,Cosit +
+C,9n4,t+29,6-10°t* —243.

2.0npepensem HavyanbHble yCNOBUA:

=29,6-10°%

=243

Q(0)=0;
. V. 4,4
0)=—2=—21"_=-922.10";
Q) K 0,2-107
Q(0)=0;

v, o 4,4 _
QO)=—3-(1+) = 70’22_1044.200(1+o,032)
=0,5676-10".

m fR
3pecb B =aR— ,akosdpuumeHt a=———;
Aece fi=aR ouu 4Cosd- St

f —koadpduument tpenna; f =0.4;
R —cpeanuin pabounii paguyc Baika; R=0,3 m;
6 — yron BbinycKa Kannbpa BasiKa; B NPUBAMKEHHbIX
pacueTax MOXHO npuHaATb, uto @ = 0;Cosd =1,
a —yron 3axgata; @=18"; Sna=0,309.
. 200
_ 0403 _49; 5=0,1.0,3- 22 =0,032.
4-1-0,309 186

3. Haxoaum KOpHU XapaKTepUCTUYECKOro ypaBHEHUA:
A*+0,8-10°4* +0,135-10” =0.
MpumeHaem macwTtabuposaHue sBpemernn 7 =1000t;
TOTZa XapaKTePUCTUYECKOE YpaBHeHWE NPUHUMAET cneay-
oM BUA:
A*+0,81>+0,135=0.
Ero KopHu ByZyT MHUMbIMK:
A7 =-0,4%.0,16-0,135 =-0,4+0,158,
A, =%4-0,4+0,158 = +0,492i,

Ay, = +4/-0,4—0,158 = +0,747i.
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4. Obuiee pelleHMe ypaBHEHUA C y4eTOM MacluTabu-
pOBaHWA BpeMeHU NoayYaeT Takow BUA,
Q=C,Cos0,4927 + C,Sn0,4927 + C,Cos0, 7477 +
+C,9n0,7477+29,63- 10°-107°7% —243.
Onpeaensem KO3apPULMEHTbI ypaBHEHUA:
C1;C23 C3; Cy.
0= —492C,Sn0,4927 +0,492C,Cos0,4927 —
—0,747C,Sn0,7477 +0,747C,Cos0, 7477 +
+29,63-27;
Q =—0,242C,Cos0,4927 - 0,242C,Sn0,4927 —
—0,558C,Cos0, 7477 —0,558C,Sin0, 7477 + 59, 26;

Q =-0,119C,Sn0,4927-0,119C,Co0s0,4927 +
+0,417C,Sn0,7477 —0,417C,Cos0, 7477.

C ydyeTom macwTtaba BpemeHM Mojay4yaem HOBble
HavasbHble ycnosusa npu 7 =0:

Q(0) = 0;Q(0) =22-10*;Q(0) =
=0;Q(0)=-0,5676-10" .
Mocne noACTaHOBKKW HaA4a/ibHbIX yCﬂOBMVI nonyvyaem

cUCTeMy ypaBHEHWIA, U3 KOTOPOM U onpeaensem nocro-
AHHble KO3dPULMEHTDI:

C, +C, =243,
0,492C, +0,747C, =22-10°,
0,242C, +0,558C, = 59,26,
0,119C, +0,417C, =5,676-10%
PeweHne 31O cucTembl ypaBHEHWI [aeT caeayto-
wmne 3Ha4yeHnA NOCTOAHHbIX:
C,=243; C,=0; C,=42,41-10*; C, =1.5-10".
5. Mocne NnoACTAaHOBKKU NOJIYyYEHHbIX 3HayeHu noc-
TOAHHbIX C Y4ETOM NPUHATOIO macwTtaba BpemeHU OKOH-

YyaTenbHo AudbdepeHUManbHoe ypaBHeHWe yaapa npu-
HUMaEeT cneayowWwmnin BUA, :

Q=243Cos492t +42,41-10* Sn492t +

+1,5-10* SiN747t +29,63-10° - t* —243.

Onpep,enﬂeM MaKCMMa/ZibHOE 3Ha4YyeHne Cuabl yaapa,

NPUHAB t,,,=0,001:
Q... =243C0s0,492+42,41-10* In0, 492 +
+1,5-10*Sin0,747 + 29,63 - 243 =
242-0,8813+42,41-10*-0,4726 +1,5-10* - 0,6794 +
+29,63—-243 =21,06-10%,

Taknum 06pa3om NoJslyyaem,uTo cuaa yaapHoOro B3au-

MO,D,eVICTBVIFl npu nNepsnYHOM 3axBaTe rMab3bl BaJlKamu

ABTOMATUYECKOro CTaHa Manoi TpybonpoKaTHOW ycTa-
4
HoBKM 140 coctaBnaet 21,06 x 10" H namn 21,06 TOHH.

3. 3AK/TIOMEHUE

CpaBHeHWe pe3y/bTaToB, MOJYYEHHbIX OT peanvsauun
KOMMblOTEpHOW nporpammbl (21460 KI) ¢ AaHHbIMK
KanbKynsTopHoro pacdyeta (21 060 KI), nokasano, YTo OHU
NPaKTUYeCKM  COBMAJAlT,  OAHAKO  TPYAOEMKOCTb
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METHOD OF CALCULATION OF THE STRIKE FORCES AT THE PRIMARY CAPTURE OF PIPE BY
ROLLS OF THE AVTOMATIC MILL

A. Tutberidze, S. Mebonia, D. Demetradze
Department of materials science and metal working, Georgian Technical University, 77, Kostava str, Tbilisi, 0175,
Georgia

Resume: There is developed the method for calculating the forces of shock interaction of the metal and the rolls
at the primary capture of the pipe on the automatic pipe mill plant. The mathematical model describing the parame-
ters of the shock process in the systems “rolling -mill rolls — tube” of the avtomatic mill is determined.

This model takes into account the plastic deformation of metal when struck at the time of the primary capture of
the pipe by rolls of the avtomatic mill.

Key words: primary capture; impact process; avtomatic mill.
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PRIORITY M/G/1 SYSTEM WITH SOME RESTRICTIONS. POSSIBILITIES OF GENERALIZATION, MOD-
IFICATION AND INTERPRETATION OF MATHEMATICAL MODEL

R. Kakubava, G. Pipia, R. Mania

Department of computer engineering, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The presented article is a further development of the works [1] and [2]. There is considered possibilities
of generalization, modification and interpretation of the mathematical model, constructed in [1] and investigated in
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[2]. Namely. there is examined, that the case, where the number of entered flows into system is greater, than two. As
an illustration the case of three input flows is studied in details.

The method used in the article gives a possibility to reduce the case of four input fhows to the case of three flows,
and so on, the case if n imput to the case of (n-1) flow. Eventually, the investigation of the arbitrary system of this
type is feasible.

Key words: imput flow; probabilistic characteristic; generalization.

YK 6813
NPUOPUTETHAAA CUCTEMA M/G/1 C HEKOTOPbIMW OFPAHMYEHUAMWU. BO3MOKHOCTU
OBOBLUEHUA, MOOUOUKALIUM U UHTEPMPETALLUM MATEMATUYECKON MOZENU

Kakyb6asa P.B., Munua .M., MaHua P.I.
[enapTameHT KOMMNbIOTEPHON WHXeHepuu, [enapTameHT MaTemaTuKku, [Py3MHCKUI TeXHUYECKMIt YHUBEPCUTET,
Mpy3ua, 0175, Téunucu, yn. Koctasa, 77

Pe3stome: [laeTca paanbHelwee passutue ctaten [1] n [2]. PaccmoTpeHbl Bonpockl 0606weHns, moanduKaumm mn
MHTEepnpeTauunm matemaTUYECKOM MOZenun, NoctpoeHHol B [1] u uccnepgosaHHoW B [2]. B 4acTHOCTM, paccmat-
puBaeTcA CyYai, rae KoMYecTBO BXOAALLMX MOTOKOB 6onblue ABYX. B KauecTBe UANOCTpaUMK AeTasbHO U3yyaeTcs
C/lyYai ¢ Tpems BXOAALLMMM MOTOKaMMU.

Mcnonb3yembiii 34ecb MeTof, MO3BOJIAET CBECTU C/yvyaun C 4YeTbipbMA BXOAALMMM NOTOKAMM WU T.4., TaK 4ToO,
OKOHYaTe/IbHO MOXHO MCCea0BaTb NPOM3BOJIbHYIO CUCTEMY PACCMOTPEHHOrO TUNa.

KitroueBsie c10Ba: BxoaAlmii NOTOK; BEPOATHOCTHAA XapaKTepuUCTuKa; obobuieHne.

domydagamos @obsdgdose 06.06.2012
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IDENTIFICATION OF FLOWS IN THE APPLICATION BASED ROUTING
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flow packets are sharing. Further, Netflow version 9 and

Resume: Application flow recognition is a funda-
mental task of an application based routing. The first
phase of its algorithm is to identify different flows tra-
versing of the network and create entries in the router’s
cache memory. In order to achieve this goal, common
characteristics of IP packet and transport layer headers
are analyzed, which identify common fields, that same

IPFIX protocols are described along with manual configu-
ration, that are available for collecting data and sorting
them into flows. Their advantages and drawbacks are al-
so reviewed.

Key words: application flow; netflow; ipfix; flow iden-
tification; flow characteristics; application based routing.
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1. INTRODUCTION

Application based routing is an algorithm being devel-
oped, which uses utilities that measure primary QoS para-
meters from the source all the way to the destination,
which provides independent treatment of each application
running through the network. For instance, all VolP traffic
will go via a route, that has less delay whereas file-sharing
stream will be directed towards a line, that has the biggest
end to end throughput capabilities.

The first phase, that the application based routing pro-
tocol has to accomplish, is discovering and identifing vari-
ous types of application flows running through the edge of
the network. Based on the results, the protocol can group
similar types of flows in to classes and apply some desired
policy. This can be rerouting of the traffic through different

Ne 3 (485), 2012

interface or making changes in metrics for underlying inte-
rior/exterior routing protocol.

The aim of this work is to analyze available flow identifi-
cation algorithms, define advantages and drawbacks and
choose the most suitable algorithm to be used for the ap-
plication based routing protocol.

2. THE BODY OF THE ARTICLE

2.1. Application flow characteristics

An application flow can be characterized by common
field inside the network and transport layer headers. [4]
Below is presented a header of IPv4 packet and its re-
lated fields to flow identification (Fig. 1) [1].

- 32 Bits
1 8 16 24 32
T T T T T T T T T N T T YT T O T T A Y A
Version IHL Type of service Total length
. DM
Identification Flr Fragment ofiset

Time to live Protocol

Header checksum

Source address

Destination adress

Options (0 or mors words)

Fig. 1.

The first necessary condition for any packets P, P,_ P, to
belong to the same flow G, is a match of packet’s source
and destination IP address fields respectively. If this condi-
tion is met, P; P, P, belong to the communication of same
pair of devices. However, this does not mean necessarily
the same application flow. The second necessary condition
is to have identical protocol fields, which are 8 bits long and
indicate the next level protocol used in the data portion of
the internet datagram. The values for various protocols are
assigned by IANA and are industry standards. Each trans-
port layer protocol has source and destination port num-
bers, which stay the same during whole session. Some
transport protocols like TCP are connection oriented, that
means they are negotiating session, others are connecti-
onless. However, this doesn’t change the logic of keeping
the same ports per flow. Therefore, these fields have to
match on all packets in order to be identified as a one flow.

As an example of transport layer protocol format, TCP
header is presented on Fig. 2 [2].

Another typical IP header field, that same flow pack-
ets are sharing, is Type of Service field and it is 8 bits
long. It provides an indication of the abstract parameters
of the quality of service desired. These parameters are to
be used to guide the selection of the actual service pa-
rameters, when transmitting a datagram through a par-
ticular network. Usually same flow packets are marked
with the same DSCP/IP precedence bits, that are carried
by ToS byte. A flow is determined to have ended, when it
has been idle for a specified length of time, when it has
become older than a specified age or when the flow is a
TCP connection and a packet with FIN or RST flag has
been sent. The router may expire flows more aggressive-
ly if it is running out of cache memory.
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8 Bits 8 Bits 8 Bits 8 Bits
Source Port Deastination Port
Sequence Number
Acknowledgement Number
Data UAPRSF .
< RC A
Offset Reserved RC ﬁ ? e Window
Checksum Urgent Pointer
Options Padding
Data
Fig. 2.

In other words, if packets Py P, . P, are traversing a rou-
ter and have the same above-mentioned fields, these pack-
ets necessarily belong to the same G,, flow of an applica-
tion.

Therefore, if

P1(srcip) = Pasreip) = Pugsreip) @nd,

P1ost.ip) = P2(ost.ip) = Pnpst.ip) and,

P1(sre.port) = Pasre.port) = Prgsre.port) @Nd,

P1(dst.port) = Pa(dst.port) = Pn(dst.port) @aNd,

P1(prot.) = P2(prot) = Pnprot) @and,

P1ftos) = Pa(tos) = Patos) then,

P, P, P,EG,

But this principle is leading us to another question
whether how to inspect packet header and classify simi-
lar flows into groups. There are several options to ac-
complish this task and they are described below.

2.2. NetFlow version 9

NetFlow version 9 is a tool for monitoring traffic flows in
the network and it operates by creating a NetFlow cache
entry, that contains the information for all active flows. The
NetFlow cache is built by processing the first packet of a
flow through the standard switching path. A flow record is
maintained within the NetFlow cache for each active flow.
Each flow record in the NetFlow cache contains key fields,
that can be later used for exporting data to a collection de-
vice. Each flow record is created by identifying packets with
similar flow characteristics and counting or tracking the
packets and bytes per flow. The flow details or cache infor-
mation,can be exported to a flow collector server(s) period-
ically based upon flow timers. The collector contains a his-
tory of flow information that was switched within Netflow-
enabled device. This capability can be used for deep traffic
analysis and for manual defining of new traffic classes. Net-

Flow accounts for every packet (non-sampled mode) and
provides highly condensed and detailed view of all network
traffic, that entered the router or switch.

The key to NetFlow-enabled switching scalability and
performance is highly intelligent flow cache management,
especially for densely populated and busy edge routers
handling large numbers of concurrent, short duration flows.
The NetFlow cache management software contains a highly
sophisticated set of algorithms for efficiently determining, if
a packet is part of an existing flow or should generate a new
flow cache entry. The algorithms are also capable of dy-
namically updating per flow accounting measurements re-
siding in the NetFlow cache, and cache aging/flow expira-
tion determination.

Netflow version 9 is described in RFC 3954 [3] but is
not an industry standard. It was initially developed only
for Cisco devices and later with version 9 it was submit-
ted in RFC, however Cisco keeps right to change its algo-
rithm, which may lead to incompatibility or errors with
other vendors.

2.3. IPFIX

Internet Protocol Flow Information Export (IPFIX) is
another traffic flow monitoring tool, which is rather
straightforward if the starting point is a NetFlow v9 ap-
plication. This is because NetFlow v9 has been used as
base for the IPFIX protocol. In a nutshell IPFIX is basically
NetFlow v9 over SCTP with little differences such as
templates definition, when non-IETF defined flow fields
are used. IPFIX considers a flow to be any number of
packets observed in a specific timeslot and sharing a
number of properties, as it was described above in the
application flow characteristics section. IPFIX message
header structure is presented on Fig. 3.
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16 32bit
Wersion Message Length
Expart Time
Sequence Mumber
Observation Domain ID

Record set n {wariable)

Fig.3

Version - Version of Flow Record format exported in
this message. The value of this field is 0x000a. Length -
Total length of the IPFIX Message, measured in octets,
including Message Header and Set(s). Export Time - Time
in seconds since 0000 UTC Jan 1st 1970, at which the IP-
FIX Message Header leaves the Exporter. Sequence
Number - Incremental sequence counter modulo 2”32 of
all IPFIX Data Records sent on this PR-SCTP stream from
the current Observation Domain by the Exporting
Process. Observation Domain ID - A 32-bit identifier of
the Observation Domain, that is locally unique to the Ex-
porting Process [5].

IPFIX is established, as an industry standard and its
format has native support for extensibility on top of the
standard fields, therefore Enterprises can define specific
information elements for their flows [6].

Cisco proprietary NBAR algorithm is another method
of application flow recognition however it is not consi-
dered in this work due to the reason of its closed code
and vendor dependency.

2.4. Manual classification

Manual classification is another method of identifica-
tion of application flows, which requires intervention by
administrator. Each traversing packet can be inspected
by a classifier and matched on common fields predefined
in the configuration. If packets were marked by DSCP or
IP precedence bits, ToS byte can be inspected and pack-
ets identified to belong to a group of application flows.
The advantage of this method lies in ability to manipu-
late flow matching parameters to match non-standard
traffic flows with a deep granularity, which can be gained
by analysis of previously exported traffic to a flow collec-
tor server, however this method cannot work online and
needs human interaction.

Unfortunately, simple port-based classification methods
are not always efficient and systematic analysis of packet
pay loads is too slow. Some research proposals use flow
statistics to classify traffic flows once they are finished,
which limit their applicability for online classification.
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There is some work done in this direction by Pierre and
Marie Curie University to evaluate the feasibility of applica-
tion identification at the beginning of a TCP connection.
They propose a method to distinguish the behavior of an
application from the observation of the size and the direc-
tion of the first few packets of the TCP connection. This al-
gorithm applies three techniques to cluster TCP connec-
tions: K-Means, Gaussian Mixture Model and spectral clus-
tering. Resulting clusters are used together with assignment
and labeling heuristics to design classifiers. The result of
their work shows, that the first four packets of a TCP con-
nection are sufficient to classify known applications with an
accuracy over 90% and to identify new applications as un-
known with a probability of 60%. More detailed informa-
tion is available in their publications provided in the refer-
ence section [7].

3. CONCLUSION

Several algorithms have been described for application
flow identification. Netflow version 9 traffic monitoring
tool is very powerful and efficient protocol however, it has
limitations of not being industry standard, which can lead
to intercompatibility issues. Next there have been dis-
cussed another traffic monitoring protocol IPFIX, which is
an industry standard and has capabilities for some fields
to be modified per Enterprise needs, which makes this
protocol very flexible and scalable. As a supplement, ma-
nual configuration can be used to match and define non-
standard traffic flows. With all these said, above-
mentioned protocols can be utilized for the first phase of
application based routing process.
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Resume: There is described the new technology process for produce the cheese from soya milk. There is shown,
that for defence the quality of cheese is important its keep in refrigerator. There is established the optimal parameters

of soya cheese keep in refrigerator.
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QUESTIONS OF RECEIVING ARTIFICIAL SAND FROM WEARLY COMBINED QUARTZ SANDSTONE OF

TBILISI REGION

M. Bezhanishvili

Departament of road, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the role of sand in road building area and the shackles and methods of it receiveing,
which are now used in the building area of road infrastructure in Georgia.
There is presented chemical and granulometric parameters of quartz sandstone of Thilisi region and the physical

and mechanical properties of the artificial sand.
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There is shown the prospects for the use of artificial sand, obtained after processing of quartz sandstones, in road
building area in improving their performance building products.

Key words: sand; sandstone; artificial sand; granulation.
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BOMPOCHI NOZTIYMEHUA UCKYCCTBEHHbIX NECKOB U3 CNIABOCBA3AHHbIX KBAPLIEBbIX

NECYAHUKOB TBUJIUCCKOIO PETMOHA

bexXannwsuam M. I.

[JOpOXKHbIN AenapTameHT, FPy3MHCKUIA TeXHUYeCKuid yHnsepcuTteT, Mpysus, 0175, Téunauck, yn. Koctasa, 77

Pe3tome: PaccmoTpeHbl ponb Necka B JOPOXKHOM CTPOUTENLCTBE UM Te€ NYTU U METOAbl €ro MosyYeHus, KoTopble

CerofHs NPUMEHAITCA NPU CTPOUTE/IbCTBE AOPOXKHON UHOPACTPYKTYPbI MPy3nu.

MpeacrasneHbl XMMUYECKNE U FpaHyIOMeTPUYECKME NOKa3aTeNn KBapLEeBbIX NeCHaHUKOB Téununcckoro PernoHa n
¢M3MKO-M€X8HMH€CKMG CBOWCTBA NOJIly4€HHOIo UCKYCCTBEHHOIO NecKa.

lNoKa3aHbl NepcrnekTMBbl MCMONb30BAHMA MCKYCCTBEHHOrO NecKa, NOAy4YeHHOoro nocne nepepa60TKM KBapueBbIX
nec4yaHUKOoB, B OPOXKHOM CTPOUTENIbCTBE NPU YNYHLLEHUN €ro CTPOUTENbHbIX nokasaTenem.

Kirouessie cioBa: NecokK; Nnec4aHukK; MCKyCCTBeHHbIVI necokK; rpaHynauma.
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EVALUATION OF THE ENERGETIC EFFECT OF INJECTING EXTRACTION

Z. Japaridze, N. Tomadze

Department of mechanical engineering, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is prezented the estimation of the energetic efficiency of process in the injecting extractor for
plant materials. There is deriveed calculation formulas of additional energy, transmitted on extraction mass due to the

relative motion of the flow in the injector.

Key words: vegetatable raw materials; extraction; extractor; injector; layers of flow; tangent tension.
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OLLEHKA SHEPTETUYECKOIO 3®PEKTA UHKEKTOPHOM 3KCTPAKL MU

Oxanapugse 3.LU., Tomagse H.B.

[JenapTameHT malwmrHocTpoeHus, FPY3UHCKUI TEXHUYECKUI yHuBepcuTeT, py3us, 0175, Téunucu, yn. Koctasa, 77

Pe3tome: MpeacrasieHa oueHKa 3HepretTuyeckoin 3¢pdeKTUBHOCTYM MPOLECCa, NPOTEKAIOWEro B MHMKEKTOPHOM
3KCTpaKTOpe, A1 PaCTUTENbHOTO CbipbA. BbiBeaeHbl pacieTHble GopMybl LONOJHUTENbHON SHEpPruK, nepesasaemon
9KCTPaKLMOHHOM Macce 3a CHeT OTHOCUTEIbHOTO ABUMKEHWUA C/I0EB NOTOKA B MHKEKTOpE.

KirroueBsie ciioBa: pacTuTenbHoe Cbipbe;
HanpAXeHuA.
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Resume: There is considered hierarchy (multi-level) of
approaches to create vehicle integrated dynamics control
systems (VIDCS). The first of them - the deterministic ap-
proach, based on the control methods on parameter’s set
of vehicle driving, was studied. However, such approach can
not be enough for effective control of vehicle movement
dynamics in critical (emergent) situations on a road. Charac-
teristic properties of set S for such situations are uncertainty
and vagueness (lack of exact information about movement
parameters or road collisions forecasting etc.). There is pro-
posed new perspective multi-level (hierarchical) approach
to driver behavior in such “fuzzy” conditions for set S. The
approach uses two types of methods:

A) Stochastic control based on the statistical mode-
Iling and optimization;

B) Fuzzy control based on linguistic description (by
words) with its further modelling and optimization.

Stochastic control (A) studies expediency to consider
the stochastic nature of the given process and construction
of VIDCS on this basis. The first stage is a stochastic estima-
tion of the conditions to prevent collisions with an obstacle,
while a stochastic optimization is further stage.

The article attempts to estimate probabilities of road
collision by using statistical features of parameters based on
real accidents. The authors used the statistical modelling
method — Monte-Carlo to calculate the probabilities of colli-
sion prevention with an obstacle. The article suggests using
these results for design the stochastic level of VIDCS.

Fuzzy control (B) corresponds to set S pre-collisions
(non-critical situations) on a road such that Stochastic
control cannot provide desirable decisions. Proposed
Fuzzy control method consists of two stages:

Stage | — construction of control algorithm in linguistic
form, as set of pairs R {(road situation R; , action of ve-

hicle driver A )}-- R =R {(Rj , A()} . Stage Il includes: (i)

Transition (transformation) algorithm in Linguistic form to
its Fuzzy form; (ii) Its processing using by the fuzzy ma-
thematics with derivation of fuzzy decisions; (iii) Reverse
transition from fuzzy to grisp (Linguistic) decisions.

It is necessary to note: proposed hierarchical Fuzzy —
Stochastic approach to effective vehicle integrated dyna-
mics control (FS-VIDCS) has the following main properties:

- Both methods do not contradict, but supplement
each other;

- The proposed FS-VIDCS method unites advantages
of both control methods- Stochastic and Fuzzy ones.

Key words: car movement safety; collision preven-
tion; fuzzy control; stochastic control; Monte Carlo me-
thod; statistical models.

1. INTRODUCTION

During last years creation of the integrated control
systems of vehicles dynamics (VIDCS) was paid great at-
tention. Its purpose is to increase traffic safety. Similar
studies in USA are called VI, Safespot and WILLWARN in
Europe and AVS in Japan [1]. These studies basically are
conducted in two directions:

1. On a detour of an obstacle and 2. On collision pre-
vention from a meeting two driving cars on one road
lane, and For two kinds — (i) full automated system and
(ii) partial automated (warning) system (with the driver
participation).

In last publications, for example [2, 3], car driving -- for
case of an obstacle on its way is based on the minimum
distances value for collision prevention (with obstacle) by
braking or the maneuvering. The value is defined by opti-
mization of the equations for car movement in real time.
In some publications there are offered optimization on a
time interval [1, 4, 5]. Here control algorithms provide de-
cision-making on corresponding operations on car control
tools only in limiting (critical) situations.

Critical situation is such one, when any delay in op-
eration or deviation from optimal control’s parameters
lead to collision. It is necessary to notice in reference to
choice operations on control strategy for optimization of
car driving in real time or on calculation of minimum dis-
tance (trajectory) for collision prevention in real time.
Such operations cannot provide appropriate safety of
the car. In such cases it is necessary to brake or to ma-
neuver in an extreme mode, that is connected with cer-
tain risks on loss of car stability [6, 7]. Besides, car driving
based on definition of the minimum time interval for col-
lision prevention can apply only by consideration one
way of such prevention by braking, or by maneuvering.
Eccording to our calculations, various ways of collision
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prevention in different emergencies are developed for
different cases of minimum distances and time intervals

Unlike considered above approaches to car control,
the given article offers other algorithms for case of a de-
tour of motionless obstacle with use of three kinds of ma-
neuver: braking, maneuvering, maneuvering with braking.

During the establishment of analytical dependences
for longitudinal and lateral car moving there are supposed
presence on the car systems of stability and controllabili-
ty, such as ABS, EDB, ESC. In the article it is offered car
driving on the basis of the analysis of only main parameter
for collision prevention with an obstacle --- minimum dis-
tance. Such operations are possible, when is given:

(i) Analytical expressions of such parameter, and

(i) Division of control levels on extreme and pre-
extreme. It is accepted that:

--- In critical (extreme) situations control should be
carried out on the base of analytical dependences, and

--- In dangerous (but not critical) situations, using the
methods of Fuzzy control.

Control levels are divided in dependence on accepted
order of preferences. Here are possible 2 kinds (variants)
of such division:

1. On a type of collision prevention,

2. On atype of arisen dangerous situation.

An order preference on variant 1 (collision preven-
tion) takes into consideration: performance complexity
of procedures on collision prevention from a point of
view of driver's skill and also from number of control op-
erations on the car. So, we can use:

Braking is carried out by efforts (force pressures) on
a brake pedal,

Maneuvering — by turn of a steering wheel and angu-
lar speed of its turn;

Maneuvering with braking — by the following simul-
taneous actions: brake efforts (pressures) on a pedal,
and rotation angle and angular speed of a steering turn
of wheel.

Under identical cinematic conditions of collision pre-
vention, the order preference is the same.

The order preference on variant 2 (arisen dangerous
condition) is based on assumption, that in such situation
not always is required extreme actions and, if it is possi-
ble, can drive car in a moderate mode. Thus, extreme
actions are required to apply only in critical situations.

At parameters reception for dangerous conditions ( S, --

distance “car- obstacle”, Yob --width of an obstacle and
Va -- car speed) the computing block calculates the mini-
mum distances for a detour of an obstacle with various va-
riants — braking S , maneuvering Sm , and joint maneu-

vering and braking SmS . Now the received results are com-

pared and made the decisions on a way and a mode of colli-
sion prevention, and corresponding parameters of driving.

Ne 3 (485), 2012

2. THE BODY OF THE ARTICLE
2.1. Theoretical tasks of control

The car driving in extreme and pre-extreme situa-
tions demands different software. Each extreme situa-
tion is characterized by quite certain parameters and ne-
cessary concrete control actions. But in pre-extreme sit-
uations it is possible to neutralize them with control op-
erations on driving tools of car, with the purpose of
avoid running on an obstacle (collision prevention).

Therefore, the decision on a way and a mode of colli-
sion prevention is accepted by analysis of minimum dis-
tances values. For case of extreme situations it is better
to carry out decision by using analytical dependences be-
tween necessary parameters. However, for pre-extreme
situations, authors suggested to use methods of Fuzzy
control on car driving. These methods allow in real time
to choose the most suitable variant to the given condi-
tions from set of variants of control for car driving.

2.2. Control in extreme conditions

In many works on car behavior during its movement
in extreme conditions (‘braking’ or reforming in other
row--‘lane change maneuvers’ or ‘lane change maneu-
vering and braking’) there are received analytical depen-
dences for car movement trajectories of many construc-
tive and operational factors.

In the given work for definition of a “stopping dis-
tance” at extreme braking the following expression is
used [8, 9]:

SS = (td +tm)va +Va2 /Zg(px

Here Ty — reaction time of the driver

(1)

tm — car systems reaction time

V, - initial speed of the car

@, — longitudinal road adhesion coefficient
g - free falling acceleration.

For definition of longitudinal and lateral car moving
during --‘lane change maneuvers’ and ‘lane change ma-
neuvering and braking’ we received the following regres-
sive equations [10]:

S, =, +t,)V, +
+1 .208Y0.4796Va0.9611 (a/ b)0.1716 ¢;0.3893(KW2 / le )0.1173
Sus =t )V, +0.4026-Y"* -Va]'203 X
X(a/ b)0.0981 (0—0.6839(K / K )0.14212 h0.0982 (3)
y w2 wl

where: K,,.K,, — lateral stiffness of the front and rear

()

tires (axles),

a,b— distances between vehicle centre of gravity
and front and rear axles,

Y — width of an obstacle,

@, —lateral road adhesion coefficient,

h— gravity centre height of the vehicle.
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At parameters reception of dangerous conditions of
distance to an obstacle, width of an obstacle and speed
of the car, in the computation block there are defined
the minimum distances of a detour of an obstacle with
various ways braking, maneuvering and joint maneuver-
ing and braking. In the corresponding logic blocks the re-
ceived results are compared and on their base decisions
on a way and a mode of collision prevention and driving
parameters are made.

2.3. Control in pre - extreme conditions (Fuzzy Control)

The main reasons of such transition:

--- Any Control Algorithm (CA) on car driving is set of
driver actions, as some functions of situations on a road :

A =f({R}). Growth of number n variables - parameters
of the set {R;} leads to the fast growth of numbers of

possible combinations (permutations) N =n!

--- In dynamic conditions of car traffic on a road it is
enough difficult to measure exactly and in real time pa-
rameters’ values of the set{R;}.

Thus, CA design for car driving in real-time and in
conditions of uncertainty, imprecision and vagueness
belongs to great complexity tasks.

Stochastic Control and corresponding CA’s can not
provide satisfied decisions. Good decision of control
tasks with great complexity in dynamic conditions can
give another well-known approach: Fuzzy approach --
Fuzzy Control [11, 12].

Fuzzy Control supposes presence (or construction) of
CA in subjective knowledge (unlike objective knowledge),
as rules system usually given by set of productions “If ...
Then...” System for CA modelling in such form is called
Fuzzy Logic Control system (FLS), or Fuzzy Logic Control-
ler (FLC) [13, 14].

Architecture of any FLC (Figure 2) involves the follow-
ing major blocks:

(1) Pre-processor (2) Processor and (3) Postprocessor.

Pre-processor, or Fuzzifier with the functions:

--- External representation of CA in Linguistic form;

--- Translation of such form into Internal Representa-
tion Language -- Fuzzy Sets (Fuzzification).

Knowie
Based

Cutput

Fuzzifier Inference DeFuzzifier i@

Fig. 1. Fuzzy Logic Controller (FLC)

Rule

Base

Input
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Processor, or Fuzzy Inference Subsystem (FIS)
consists of 2 sub-blocks:

A) - Inference (Fuzzy Inference Engine) and B) --
Knowledge Base (KB).

FIS’s functions are to provide decision- making and
approximation reasoning procedures and to receive
results in Fuzzy Form also.

Post -processor, or Defuzzifier. This block executes
reverse function — conversion of received Fuzzy results
into Linguistic and Crisp information (Numbers) (Defuzzi-
fication).

It is necessary underline, that Fuzzy Control equip-
ment (FLS and FLC) uses Fuzzy Mathematics (FM) with
tools: Fuzzy sets theories, Fuzzy Arithmetic, Algebra and
Logic,Fuzzy measures etc.

FM was developed to represent of man’s subjective
knowledge. Such knowledge (unlike  objective know-
ledge) represents linguistic information (by words) and
reflects uncertainty, imprecision and vagueness, that
usually impossible to quantify with traditional (Crisp)
mathematics [11].

Very important peculiarity of FM are a lot of its appli-
cations in different knowledge domains. Its engineering
applications include transportation or navigation control
systems for cars and vehicles, aircraft, robots etc. List of
typical tasks and its decisions involve accidents and colli-
sions preservation, detection and avoidance of critical
(emergent) situations on a road; reverse parking of au-
tomobiles/cars. The aim of these studies is to provide
movement safety and stability, and to improve common
performance of vehicles transportation.

In the given article there are executed the following
procedures on modelling of car driving by using the
above given block- diagram of Logic Controller FLC:

--- Design of CA (Control Algorithm) for car by com-
pletely automation system. Such CA is created in some
dialogue “Expert- Designer”. Expert (or experts) must be
with great work experience both of driver and on statis-
tic analysis of Road Accidents (RA).

Initial set of CA rules was represented in linguistic
form, as system of rule-productions:

(R). = {If[X]iThen[Z]j},i =L.,mj=1.,m

Now we explain each block functions of Controller
FLC and their interaction by its block- diagram (Figure 2).

--- Block “Preprocessor (Fuzzifier) “

As the result of dialogue with expert(s), designer
chose some systems of FUZZY sets for “assignment” of
the production system IT; ={(R;),_} . The corresponding

information is written in sub-block “Knowledge Base”
(KB). So, now it is provided transmission CA representa-
tion from Linguistic form to its Fuzzy form (R;); .

--- Block “Processor or FIS (Fuzzy Inference System).

It involves two sub-blocks also: parts (A) FIE and (B) RB.

Sub-block A “Fuzzy Inference Engine” (FIE):
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Authors suggest to use transparent graphically and
simple for realization (“Engineering” Inference) of FIE-
variant [15].

Sub-block B — “Rule Base” (RB) contents set of deci-
sion- making rules for various variants of FIE Input sig-
nals. both Crisp and Fuzzy ones. The Output signals on
block FIS are received in a Fuzzy form also.

--- Block “Postprocessor (Defuzzifier)“:

The output signals on this block are also output sig-
nals of the given controller FLC. It executes functions
that reverse/ opposite in comparison with Fuzzifier:

Transmission Pr-R in its Fuzzy forms to its Linguistic
form and then in Crisp form (Real Numbers R):

[MF =IIL=R

Comments 1:

Some basic definitions and concepts of Fuzzy ma-
thematics [12]:

-- A fuzzy set F defined on a universe of Crisp set U is
characterized by Membership function (Mf) F(X) with
values in the interval [0, 1], XC F. FSiis a generalization
of ordinary (Crisp) subset with values in {0, 1}.

-- The basic Fuzzy logic operations (F- operations) { U,
)=, > }are F- union, F- intersection, F- complement, F-
implication, accordingly. Examples of such Mf for two F-
sets Aand B are:

AUB  m, (x)=min[m,(x), m(y)]
Aﬂ B mAnB(X) = mjn[mA(X)9 n\g(y)]
—A  m;(X)=1-m(x)

For simplicity of computation we use variant of impli-
cation so-called F-minimum implication

A=B  m_g(xy)=min[m,(x), my(y)]

Comments 2: About functions of FLC blocks:

--- Block Fuzzifier - it executes transmission/ transi-
tion CA representation as Rule production system from
linguistic form IT, ={(R;).} to its Fuzzy form
[T ={(R;)¢} by above given basic F- operations.

Block FIS:

Sub-block A-- Fuzzy Inference Engine (FIE): In this
block Fuzzy logic principles are used to combine F-rules
“IF—Then” from Fuzzy RB into a mapping from Fuzzy in-
put sets in U=U,xU, ><...><Uq to Fuzzy output sets in
V, U, V are Crisp finite sets. Here each rule is inter-

preted as an F- implication. So, FIE is treated as a system,
with mapping F-sets into F-sets by means of

mNAéE (Xa y) .
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- Sub-block B — “Fuzzy Rule Base” (RB) — F- RB. It
consists of collection of Pr- R’s “IF—Then”.

Main function of whole Block FIS is operation “Infe-
rence” by the logic concept “Composite, or Generalized
Modus Pones” (G-MP) [11]. G-MP is a fuzzy composition
of two members M;(X) and M;_4(X,Y) by formula

M (Y) = Sup[m, () * My (X )] (4)

(o8 )d

Here Fuzzy sets A=A B =B put A and are
similar to A and B accordingly ; and

* is a symbol of operation “composition “.

--Block Defuzzifier:

To receive signals in CRISP form on output the whole
modelling system (FLC), we have chosen one of engi-
neering methods —“Center Of Sums” (COS), or “Centro-

id”[12]. The method is given by an expression:

2.z2m,(2)

7=t (5)
2 (2)

Here: Z; isvariable fromcrispsetV, z c'V

m,(z) is the membership function Z; to Output fuzzy
set V.

Example

Now we demonstrate above described procedures on
modelling of car driving by the example of simplified va-
riant of CA in the base of logical controller FLC: Its Input
variables — Speed V,, Distance “Car- Obstacle” S, ; its
Output variables — Braking force F, turn angle and an-

gular speed of steering- wheel -- & and @, accordingly.
Here each of CA outputs is a function of all its inputs. For
simplicity, we accept, that any of Input and Output va-
riables can have one of three (Linguistic) values --{Sm -
Small, M - Middle, B- Big}.

We consider only one CA- mode - CA A for car driving
by Braking.

CA’s Linguistic form is described by the Production
Rules system (Pr- R):  TT={R;}. Let Pr- R pair R,R,
corresponds to Crisp relations “Input — Output”
F, = f(V,,S). Then corresponding Linguistic forms

R, R, of such CA A:

R:if V, =Bigand S, =Middle Then F, = Middle,
R/ : IfV,=Big and S, = Small Then F, =Big.
Fuzzy form of CA A:

Our rules R, F’J use the Fuzzy values (Fuzzy sets) of Rule

Production System Input—Output parameters (Table 1):
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Table 1

Rule Production System of Input—Output parameters

Rule Production System
Va Speed ~ Small 1.0/0,...,1.0/20, 0.6/30, 0.3/45
Middle 0.5/40, 0.8/50, 1.0/60,...,1.0/90, 0.8/100, 0.4/120
Big 0.5/ 100, 0.8/100, 1.0/160,...,1.0/200
Distance Car- Ob- Small 1.0/0,..1.0/15, 0.8/20, 0.5 /25, 0.3/30
stacle S/ Middle 0.4 /30, 1.0/45, ...,1.0/60, 0.6/ 70, 0.4/80
Big 0.4/80, 0.8/90, 1.0/120,..,1/200
Braking force Small 1.0/0,..1.0/0.1, 0.6/0.2, 0.4 /0/3
FbR = Fb/Fbmax~ Middle 0.4 /0.3, 0.7/0.35, 1.0/0.4,..,,1.0/0.6, 0.5/0.7, 0.3/0.75
Big 0.3/0.65, 0.5/0.7, 1.0/0.8,..,1.0/1.0

Let it is necessary to compute value of Braking force

F,(orF) on the given values of Input parameters

V, =120 km/h and §, =30 m. According to Table 1 we

found values of corresponding Mf for rule
R:m, (120) =0.5; m, (30)=0.4; m, (30)=0.3.

Then in correspondence with (4) for rules Ri and Rj
we compute accordingly:

m, (=m._ (x)=05 for Fowa and Fgg -

Finally, by expression (5) for “Center of Sums” (COS)
we compute crisp value of the system output
Fr =F,/F e =0.885%0.90.

max

3. CONCLUSION

There was studied problems of car driving with the
purpose to increase safety of its movement in real condi-
tions (collision detection and prevention with obstacles
on a road). We offer new integrated approach to car
control as hierarchical composition of two control me-
thods in dependence on situations on a road:

(i) Stochastic control - for emergent (critical) situa-
tions and (ii) Fuzzy control for preemergent (non- critical)
ones. For Stochastic control we received main analytical
functions and evaluations. In addition, we argued neces-
sity of transition from Stochastic to Fuzzy control, and
represented architecture of Fuzzy Logic Controller (FLC)
to model CA for car driving. The example of simplified
variant of CA by FLC was described, which demonstrates
functions and interaction between FLC blocks for execu-
tion of such CA main procedures.

The results in the article confirm following main qual-
ities of our Fuzzy — Stochastic approach:

-- It unites advantages of both control methods;

-- It extends possibilities on application to complete
range of car dynamic characteristics (both for emergent
and non- emergent situations).

Thus, proposed integrated approach allows us re-
ceive effective decisions on car driving in real time and
for any road situations.
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HEYETKAA - CTOXACTUYECKAA CUCTEMA YNPABJIEHUA TPAHCINOPTHbIMU CPEACTBAMU

Mwuxaen BeH Xaum', Banepuii Yephses?, [xkymbep Mocebupase®, reopruii A6pamunwsunmn’
1,£I,enapTameHT MaLUNHOCTPOEHMA — MeXaTPOHMKK ApnanbeKoro YHueepcuteTta, Apnans, 40700 U3paunns;
2Ll,enapTaMeHT 3/IEKTPOTEXHUKUN N INEKTPOHMKM Apnanbckoro YHmsepcuteTa, Apuanb, 40700 Uspaunns;

3 JenapTameHT TpaHcnopTa, FPY3UHCKUI TEXHUYECKUI yHuBepcuTeT, pysua, 0175, Tounucu, yn. Kocrtasa, 77

Pe3stome: PaccmoTpeHbl uepapxuyeckve noAxoAbl K CO34aHUI0O WHTErpUPOBAHHOM CUCTEMbl yNpaB/ieHus
AvHamuKol asTomobuna (UCYOA). Mepsbli M3 HUX - AETePMUHUPOBAHHbIM MOAXOA, OCHOBAHHbLIM Ha meTone
KOHTPOJIfi MO COBOKYMHOCTU NapameTpoB B 061aCTU ABUNKEHUA TPAHCNOPTHbIX cpeacTB. O4HAKO Takol Noaxoa MoXeT
6bITb HEAOCTaTOUHO 3bGEKTUBHBIM B YNPaBAEHUN AUHAMUKON ABUNKEHUA aBTOMOBUNA B KPUTUYECKUX CUTYyaLMAX Ha
Jopore. XapaKTepHble CBOWCTBA MHOXECTBA TaKUX CUTYaLMI - HEONPEeAeNeHHOCTb U HEACHOCTb (OTCYTCTBME TOYHOM
MHbOPMaLMM 0 NapameTpax ABUKEHWUA U NPOTHO3UPOBAHWUA JOPOXKHbIX CUTyauuMi). Mbl npeasiaraem HOBbIV NOAXOA;:
MHOTOYPOBHEBOE (MEpPapXMUYECKOe) YyNpaB/ieHe ANHAMMUKON aBTOMOOWNA B ""HEUETKUX" YCII0BUAX ABUKEHWA.

A) CToxacTuyeckoe ynpasieHne Ha OCHOBE CTaTUCTUYECKOrO MOLEIMPOBAHNA U ONTUMMU3ALLUM.

B) HeueTkoe ynpaBfieHWe Ha OCHOBE JIMHIBUCTMYECKOTO OMUCaHuA (Ha cnoBax) C nocnefylolmm ero moge-
JIMPOBaHUEM U ONTUMM3ALUEN.

CToxacTuueckoe ynpasieHue (A) paccmaTpuMBaeT CTOXaCTUYECKWUM XapaKTep AAHHOro npolecca W MNocTpoeHue
NCYOA Ha 3Toi ocHoBe. B cTaTbe npeanpuHATa MNOMbITKA OLEHUTb BEPOATHOCTb CTONKHOBEHMA aBTOMObUNA ¢
NMOMOLLBIO XaPAKTEPUCTUK CTATUCTUUECKMX MApPaMeTPOB, OCHOBAaHHbIX HA peasbHbiX AaHHbIX 06 aBapuax. Ans 3Tux
uenen, T. e. ANA pacyeTa BEPOATHOCTM MNPeAOTBPALLEHMA CTO/IKHOBEHUW C MPEnATCTBMEM MCMOJIb30BancA
CTaTUCTUYECKUIA mMeToa moaenupoBaHua MoHTe-Kapno. B ctaTbe npeanaraeTcs MCnonb3oBaTb 3TU pesynbTaTbl ANA
pa3paboTKM cToxacTnyeckoro yposHa UCYJA.

HeuyeTkoe ynpaBneHue (B) COOTBETCTBYET MHOMECTBY HEKPUTUUECKUX CUTyaUMit Ha Aopore, U NPUMEHSEeTCs
KOra CToXacTM4ecKoe ynpaBaeHue He MOXKeT obecneynTb KenatesbHble peleHus. Mpeanaraemblii MeTo HEYEeTKOro
ynpaBAeHUA COCTOUT U3 ABYX 3TaMOoB:

1. NocTpoeHne anroputTma ynpasieHus B A3bIKOBOM Gopme Kak MHOXECTBO Nap ([OPOKHOW CUTyaLMKN U AelcTBUA
BOAMTENA TPAHCMOPTHOIO CPeACTBa).

2. TpaHcoopmauus anroputma ¢ A3blkoBon Gopmbl B HeyeTKol ¢opme, ero obpaboTka ¢ MCNONb30BaHMEM
METOL0B HEYETKON MaTeMATUKM U C BbIBOAOM HEYETKUX pelleHui. A ganblie obpaTHbI NMepexos OT HeYeTKMX K
JIMHIBUCTUYECKUM PeLLEHUAM.

CnepyeT OTMETUTb: NPEASIONKEHHbIN NepapXUUEeCKUi HEYETKUM - CTOXaCTUYECKUA meTog, ABnaeTcA 3GPeKTUBHbIM
MHCTPYMEHTOM WHTErpUPOBaHHOrO yNpaBAeHUA AUHAMUKOMW ABUMEHUA aBTOMOOGMAA B KPUTUUECKUX CUTYauUMAX Ha
Jopore n MeeT cieaytoLye OCHOBHblE CBOMCTBA:

- 06a meToza (HEYETKUIA — CTOXACTUYECKUIA) He MPOTMBOPEYAT, @ AOMNOJHAIT APYr ApYra;

- npepgnaraembiii HC-UCYAA meTon ob6beanHAeT npeumyliecTBa 060MX METOAO0B KOHTPOAA (HeYeTkuin —
CTOXaCTUYECKUN).

Kntouesble cnoBa: 6e30nacHOCTb ABUMKEHWUA aBTOMOOWUA; NpeaoTBpalleHne CTOIKHOBEHUA; HeYeTKoe ynpase-
HUe; CToXacTnyYeckoe ynpasneHue; metos MoHTe-Kapnio; cTaTUcTUYecKne moaenu.

Submitted 03.07.2012
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Resume: There is offered the model of expert system, which is built up on base of a matehematical apparatus of
fuzzy sets. There is considered the method of constructing an expert system with possibility of organic combination of
qualitative information and quantitative data. There is described structure of the model of an expert system. There is
considered subsystem of explanations and its functions. There is analysed advantages of given model.

Key words: expert system; fuzzy sets; simulation.

YAK 681.3

MCNO/Ib3OBAHUE HEHETKUX MHOMXECTB B 3KCMEPTHbIX CAICTEMAX

Kyratenagse P. ., Ko6uawsunu A. A.

[enapTameHT ynpaBaeHUs SKOHOMUKOM 1 BusHecom, MPy3MHCKUIA TEXHUYECKUI yHuBepcuTeT, Mpysua, 0175, Teunucw,

yn. Kocrasa, 77

Pe3stome: [MpeanoskeHa MoAesNb ISKCMEPTHOM CUCTEMbI, KOTOpas MOCTPOEHa Ha OCHOBE MaTemMaTU4yecKoro
annapaTa HeYeTKMX MHOXKECTB. PaccMOTpeH MeToZ NOCTPOEHUA 3KCNEePTHOM CUCTEMbI C BO3MOMHOCTBIO OPraHUYHOro
COYeTaHMA Ka4YecTBEHHOMW MHOOPMALMM U KONMYECTBEHHbLIX AaHHbIX. OnMcaHa CTPYKTypa MOLENN 3KCMepTHOM
cucTembl. PaccmoTpeHa nogcuctema o6bsicHeHUA U ee GYHKUMU; CAeNaH aHaM3 NPenmyLL,ecTs AaHHON moaenu.

Karouessie ciosa: SKCNepTHaA CUCTema,; He4YeTKMe MHOXKeCTBa, moaennpoBaHue.
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FEMALE BEGINNING AND CHRONOTOPICAL ARCHETYPE IN THE TRAGEDY OF MINDYA AND
ZIGFRID (“SNAKE EATER” BY VAZHA-PSHAVELA AND GERMAN EPOS “THE SONG OF

THE NIBELUNGS”)
I. Burduli

Department of liberal sciences, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Mindya in the epic “Snake Eater” by Vazha-Pshavela realized the mystery of the inspiration towards the
new beginning. It might be said, that the same secret was bearing the mysterious treasure in the German heroic epos

“The Song of Nibelungs”.

In the both works the aspiration of the unbosomed heroes towards the mystery of nature, as well as towards the
self-recognition goes on the way of confession and takes into consideration the human destiny.

In the both works the symbol of snake appears with the ambivalence. It should be mentioned, that the female be-
ginning emerges in both works in diverse directions, as the nature of the tree of life.

Key words:
beginings everlasting earthly circle.
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YXEHCKOE HAYAI0 U XPOHOTOMWYECKUI APXETUMN B TPATU3SME MUHOUU U 3SUTOPULA
(,23MEEEL” BAXXA-NLWABE/Ibl U HEMELLKMI 3N0OC ,,MECHb O HUBENYHIAX”)

bypaynm U.M.

[JenaptameHT mbepanbHbiX HayK, MPY3UHCKUIA TeEXHUYECKMI yHuBepceuTeT, py3sus, 0175, Téunuck, yn. Koctaea, 77

Pe3tome: CtpemneHne K 6e3ycIOBHOMY Hayany ABAAMOCL TOW TalHOW, KOTopyl npuobpen MuHaua y Baxka-
Mwasenbl B nosme “3meees”. Kak BWAHO, 3TOM TallHOM BRafen W COKPOBEHHbIM COKPOBMLLEM HWOENYHTOB B

Hemeukom anoce ,MecHb 0 HnbenyHrax”.

B 060MX Xy[0KeCTBEHHbIX NPOU3BEAEHUAX CTPEM/IEHUE K TallHe NpMpoAbl U CAaMOMO3HaHWUI0 MPOXOAUT UCNoBeab
M yunTbiBaeT cyabby yenoseka B ObiTME, a TaKXKe CUMBON 3MUA aMBMBANEHTEH U KEHCKOe Hayano pa3BMBAETCA He-

OLHO3HAYHO, KaK PEBO XKMU3HMU.

Knwouesble cnosa:
BEYHbIN 3eMHOI KPYroBopoT.
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UDC 80
PSYCHO-SOCIAL ASPECTS OF LANGUAGE COMMUNICATION

N. Gamkrelidze
Department of languages and communications, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are discussed psycho- social aspects of language communication. The basic components of com-
munication process are separated from the structural point of view. There is revealed specificity of verbal communi-
cation, the main feature with hes 4 mark and exchange of information during the communication.

Key words: language communication; psycho- social aspects; ssial relation; communicative intentions; Intercul-
tural communication.

YK 80
NMCUXO-COLMAJbHBIE ACMIEKTbI A3bIKOBOM KOMMYHUKALIUM

Famkpenunase H.O.
[JenapTameHT A3bIKOB U KOMMYHUKaLWI, TPY3UHCKUIA TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175, Téunucu, yn. Koctasa, 77

Pe3slome: PaccmaTpuBaloTCcs NCUMXO-COLMAibHbIE ACMEKTbl A3bIKOBOM KOMMYHMKaLMW. BblaeneHbl OTAenbHble
KOMMOHEHTbI NpoLecca KOMMYHUKALUKW B CTPYKTYPHOM MiaHe. BbifiBieHbl cneuudnka MHbopmaLMoHHOro obmeHa B
npouecce KOMMYHUKALLMK U ero rnaBHble 4 npu3Haka.

Knrouesble cnosa: asbikosan KOMMYHUKaUUA; NCUXO-COUMaNbHblE aCnNeKTbl; counaibHble OTHOWEHUA; KOMMY-
HUKATUBHbIE HaMepPeHUA; MeXKY/NIbTYPHaA KOMMYHUKaUUA.
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UDC 80
PROFESSIONAL COMMUNICATIONS AND SPECIFICITY OF TEACHING

N. Gamkrelidze
Department of languages and communications, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered conditions for formation of the unit of professional communications — the special
professional text. During the professional communications linguistic means and structures are applied which are con-
nected with specific branch and cognitive relations. The result of language-thought transfers into professional lan-
guage-professional thought. Studyng of professional language means not only mastering of the professional terminol-
ogy, but teaching of lexico-semantic, syntactic, stylistic, funktional-communicative of the special text. The communica-
tive unit formed by taking into account all factors meets alter requirements put to the special discourse can be suc-
cessful and adequate.

Key words: professional communications; special professional text; cognitive relations; transfer from result lan-
guage-thought into professional language-professional thought; professional terminology; successful and adequate
special discourse.

YK 80
NPO®ECCUOHA/IbHAA KOMMYHUKALIMA U CNELIMGUKA OBYYEHUA

Famkpenunase H.O.
[JenapTameHT A3bIKOB 1 KOMMYHUKaLWI, TPY3UHCKMIA TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175, Téunucy, yn. Koctasa, 77

Pe3tome: PaccmoTpeHbl akTyanbHble BONPOChl NPodeccMoHaNbHOW KOMMYHUKAUUKM U NPOGECCUOHANbHOTO TeK-
cTa. HaBbIKM NpodeccMoHaNbHOW KOMMYHMKALMK CBA3aHbI C OAHON KOHKPETHOM OTPAC/biO U KOTHUTUBHbIMU AENCTBU-
AMW KOMMYHUKAHTA. B pesynbTaTe COOTHOLIEHME A3bIK-MbllIeHWEe MpeobpaxaeTca B COOTHoWeHue npodeccuo-
Ha/bHbIN A3bIK-NPOdeccMoHanbHoe MbllwieHre. M3ydeHne npodeccMoHanbHoro Asbika NogpasymeBaeT oB/lajeHue
He TONbKO NPodeccoHaNbHON IEKCUKON U TepMUHOIOTME. B npouecce obyyeHnn f0MKHbI NPenoAaBaTbCA NEKCUKO-
CEMaHTMYECKME, CUHTAKCUYECKME, CTUAUCTUYECKUE, (YHKLMOHANbHO-KOMMYHMKATUBHbIE aCMeKTbl, TUMUYHblE ANA
NPodeCccMoHaNbHOrO TEKCTa, TO/IbKO BKYNE 3TUX COOTHOLWIEHMI BO3MOMKEH MNPOGECCMOHANbHBIN U IPPEKTUBHDBIN
ANCKypC.

KiroueBsie ciioBa: npodeccroHanbHas KOMMYHUKaUMA; NPOGECCHMOHaNbHBIN TEKCT; HaBblKM NPOdeccroHans-
HOW KOMMYHMKaLMKN; COOTHOLUEHWE A3bIK-MbllUEHWE; NPOodEeCcCUOHAbHbLIN S3bIK-MPOdeccMoHasIbHOe MbllUIEHUE;
npodeccroHanbHbli U 3pPEeKTUBHBIN AUCKYPC.

domgdaamos @obsdgdwee 26.06.2012
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XAPAKTEPUCTUKA N OCHOBHbIE YEPTbI IMTATOJ1IbHbIX ®PA3EOJIOTMYECKUX EANHALL

T.3. Uomas

JenaptameHT AiMbepanbHbix HayK, MPY3UHCKMIA TEXHUYECKUIA yHUBepcuTeT, Mpy3ua, 0175, Touanucu, yn. Koctasa 77

E-mail: t.tsomaiya@gmail.com

Pe3tome: PaccmoTpeHbl CBOMCTBA rnaronbHbix dpase-
O/IOTMYECKMX EMHUL, U BCAEACTBUE MPOBEAEHHbLIX Hayy-
HbIX MCCNEe0BaHWNIA YCTAHOB/IEHO, YTO OCHOBHbLIMW TUMAMM
NepeocmbICIEHNA  ABAAOTCA MeTadopa, METOHUMUA U
0bblYHOE CpaBHEHWE, KOTOpble B CBOKO OYepeap MOA-
pa3aenaoTcA Ha pasHble rpynnbl v NOATPYNMb.

Kntouesble cnosa: rnaronbHble ¢paseonornyeckme
eAVHULbI; HOMUHATKBHbIE eAUHULBI; NMHTBUCTUYECKUE U
3KCTPANIMHIBUCTMYECKME BaKTOpbI; rMnepbonnyeckue dpa-
3€0/10TMYECKME €AMHULDbI; [AEHOTAaTUBHbLIMA aCMeKT; Mo-
TUBMPOBAHHbIE U HEMOTUBMPOBAHHbIE FarofibHble dpase-
o10rnYeckme eguHuLpbL.

1. BBEAEHUE

FnaronbHble ppaseonormueckne eguuuLbl (PE) oTHo-
CATCA K KNAacCy HOMWHATUBHbBIX U1 HOMUHATUBHO-KOMMY-
HUKATUBHbIX €4MHUL, BCIeACTBUE TOTO, YTO OOHU U3 HUX
ABNAIOTCA C/0BOCOYETAHMAMM, a APYyrMe — KaK C/l0BO-
CoYeTaHMAMMU, TaK U NpeanoKeHnamu. FnaronbHole OE
MOTYT 6bITb MOMHOCTBIO MM YACTUYHO MEPEeOCMbIC/IeH-
HbIMW MOTMBMPOBAHHBIMU WAN HEMOTUBUPOBAHHLIMMU
obopoTamu. OCHOBHbIMM TUMAMWU NEPEOCMbIC/IEHUSA fAB-
nAaTca metadopa, METOHUMUA U cpaBHeHue. MeTtado-
puyeckne @PE yacto 6biBaloT runepbonnyeckummn mam
aBpemuctTuyeckumn. HemotmemposaHHocTb OE BbI3bIBa-
€TCA KaK JIMHIBUCTUYECKMMM, TaK U IKCTPASIMHIBUCTUYEC-
Kumu pakTopamu.

2. OCHOBHAA YACTb

OTHeceHwWe rnaroos ¢ nocteepbamm K Toh MAM UHOM
CEMaHTUYECKOW Tpynne B OTAE/IbHbIX CAy4asxX sBAAETCSA
YCNOBHbIM BCNIEACTBUE TPYAHOCTM ONPEeaeneHns XxapaKrepa
nepeocmbIc/ieHns. MnarosbHble 060poThl TUNa beat up —
YKecToKko u3bwuTb; flare up — BCMbIXHYTb, 3anblNaTb; Stir up
— XOPOLUEHBKO pa3meLlaTb, B36oNTaTb U Ap. 06pa3oBaHbl
Nno MOPOXKAAOLWEN CTPYKTYPHO-CEMAHTUUYECKOW MOZENW,
ABNAIOTCA NEPEMEHHO-YCTOMYMBbIMM 06pPa3oBaHUAMN —
0BBEKTOM U3Y4YEHUA IEKCUMKOIOMUH, @ He Gppaseonoruu.

MHorne meTtadopuyeckne OE, HauuHawowmecs c
rnaronos be u have, 0603Ha4aloT NpebbiBaHME YeNOBEKA

B KaKOM-IMbBO cocToAHWUK, Hanpumep, be in smooth wa-
ter — npeofoneTb TPYAHOCTU, 3aTPyAHEHWA, [OCTUYb
«TUXOM NpUCTaHU»; be on one's bones (pa3r.) — 6bITb B
TAXenom (maTepuanbHOM) MONOXKEHUW, A[OUTU A0
KpPalHOCTU; — OO0UTU A0 TOYKK, BbITb Ha Menn; be (Mam
have) one's head in the clouds — Butatb B obnakax; —
6bITb He OT mupa cero; have a bone in one's (unn the)
throat (pasr., wWyTn.) — 6bITb HE B COCTOAHMM CKa3aTb HU
cnoBa (cp. cnoea 3acTpanu B ropae).,...give us a chance,
constable: I'm right on my bones. Two bob's all I've got
left in the world besides a wife (J. Galsworthy).

Hapagy c¢ ®E, HauuHaowmmuca ¢ rnarona be,
cywecTBytoT OE ¢ YaCTUYHOM OBLLHOCTBIO IEKCUYECKOro
CcOoCTaBa, HauuHawowmeca ¢ rnarona get. Takve OE
03HayaloT Mnepexos, YesoBeKa M3 OLHOro COCTOAHMA B
apyroe: be in hot water — 6biTb B 6bege — get into hot
water — nonacTb B 6eay; be in somebody's bad books —
6bITb Ha NJIOXOM CYeTy Yy Koro-i., 6biTb B HEMWUNOCTU Y
Koro-n. — get into somebody's bad books — BnacTb B
HEeMWNOCTb, NOTEPATb Ybe-/1. PACMNONOKEHME.

Y MHOMMX NarofibHbIx runepbonmuecknx ®OE, B Tom
yucne M y 3aMMCTBOBAHHbIX, HET COOTBETCTBYIOLLErO
nepemMeHHOro C/I0BOCOYETAHUA, TaK KaK B MX OCHOBE NIEXKUT
He peanbHas, a Boobpaxkaeman cuTyauus. Metadopu-
YecKMiA XapakTep NodobHbIXx 06OPOTOB YyCTaHaBAMBAETCA
nyTem CPaBHEHWUA KOMMOHEHTOB rnarosibHol OE ¢ Temu ke
cnoBamu 3a npeaenammn ¢ppaseonornsma, Hanpumep, hitch
one's wagon to a star — 6bITb YecToNtO6UBLIM; — 3aHec-
TUTb B MeyTax (BYKB, «NpuLLEenuTb CBOW GYProH K 3Be3ge»);
make a mountain out of a molehill — penatb u3 myxu
cnoHa (byKB, «4enaTb ropy M3 KpPOTOBWHbLI»); twist smb.
round one's little finger — BUTb BEPEBKM U3 KOTO-A1. U A4p.; @
KOHBEPCMBHbIE BbICKa3blBaHWA OTPaXKalOT OAHY AeHOTa-
TUBHYIO CMTyaLMIO, HO MO-PasHOMY CTPYKTYpUpYIOT ee B
3aBMCMMOCTU OT TOTO, Kak FrOBOPALLMIA XO4YeT NpeacTaBUTb
peasibHble OTHOLWIEHMA MeXAy Yy4aCTHMKaMU. B Kakgom
C/ly4ae No-pasHoOMY CTaBATCA IOrMYeCcKMe aKLEHTbI.

HeKkomMnapaTuBHble, YaCTUYHO MEPEOCMbIC/IEHHbIE MO-
TMBMPOBAHHbIE M HEMOTMBMPOBAHHbIE TNaro/bHble ¢pa-
3e0/10TMYEeCKMe eanHuLpl. Cpean ¢pa3eonorMsmoB 3TOro
TUNa WMPOKO NpPeAcTaBNeHbl MOTUBMPOBAHHbIE [1aro/ibHO-
HapeyHble 06OPOTbI, B KOTOPLIX FAaron ynotpebnserca B
6YKBaNbHOM 3Ha4YeHWM, a HapeyHasa 4yacTb — B nepe-
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HOCHOM: die by inches — ymupaTb Meg/IeHHON CMepTbIo;
die in harness — ymepeTb 3a paboToit, Ha cBoem nocrty; live
in clover — »wTb NpuneBatoyn; — KaTaTbCA KaK Cbip B
macne; see with half an eye — cpa3y 3ameTuTb, Nerko
pas/MumnTh, OLEHUTb C NepBoro B3rnaga v Ap. Mmetotea
oAHONWUTEPa/bHbIE TNaro/bHble 060POTbI U APYIUX CTPYK-
TYPHbIX TWMOB, Hanpumep, catch smb. red-handed —
3acTaTb KOro-. Ha MecTe NPecTynieHns, 3aXBaTUTb KOro-/.
C nonuyHbim. TMpuBeAeHHble Bbile 060POTbl ABAAKOTCA
meTadopuyeckumn. Pexke BCTpevaeTcss MeTOHMMUYEcKoe
NepeocmbIC/IEHNE, HaNpPUMEP, count noses — NPOWU3BOAUTbL
NMoACYET ro/I0COBaBLUMX; MOACYUTHIBATb MPUCYTCTBYHOLLMX;
get a big hand — 6bITb BCTpeYEHHbIM NPOAOIKUTENBHBIMMU
annogucmeHTamun.: | thanked them for their support and
got a big hand (A. Saxton).
HekoTopble ogHOAWUTEpPaNbHble
ABNAIOTCA HEMOTUBMPOBAHHLIMU BC/IEACTBME Ha/MuMA
apxansma B WX COCTaBe, Hanpumep, crack a joke —
OTNYCTUTb LWYTKY. Hekpotusam crack TONbKO B 3TOM

rnaronbHble OE

BbIpa¥XeHWU COXPaHAET CBOE CTapoe 3HaYeHWe KIPOMKO
MM ¢ 671eCKOM PaccKasbiBaTb YTO-N.». ITO 3HaYeHue
ABNAeTcA Gpa3eosorMyeckm CBA3aHHbIM U BbIBOAMUTCA U3
®E crack a joke.

Leave smb. in the lurch — NoKuHyTb Koro-n. B bede, B
TAXKENIOM MOJNIOKEHUU. Lurch (ycT.) — TpyAHOoe, Tsaxenoe
MOJIOXKEHME.

How does he come not to have been taken too? Did
he run away and leave Rivares in the lurch? (E. Voynich).

HeMoTUBMPOBAHHBIMU ABASIOTCA TaKMKe rNaronbHo-
HapeuyHble: pay through the nose — nnatutb belweHble
AeHbru v talk through one's hat — HecTu Yywb, NOPOTL
yenyxy. lNpoucxoxKaeHve 3TMX 06OPOTOB HE YCTaHOB-
NeHo. B noaobHbix 060poTax HEMOTMBMPOBAHA CBA3b
rnarona c HapeYHoOM YacTbio.

YacTuuHonpeanKaTBHble 060POTbI BCTPEYaloTCs He
TONbKO cpeamn CyBCTaHTUBHBIX, HO M CPeau rNarobHbIX
®E 1 6bIBAlOT KaK MOJIHOCTbIO, TaK M YacTUYHO nepe-
OCMbIC/IEHHBIMMU.

HekomnapatueHble rnaronbHble PE asnatoTcs obopoTa-
MU C MOAYUHUTE/IBHON WM COUYUHUTE/IBHON CTPYKTYPOIA.
®E ¢ NOAYMHUTENBHOM CTPYKTYPOM MOTYT BbipakaTb
06beKTHblE  UAM  OBBEKTHO-0BCTOATENLCTBEHHbIE  OT-
HowweHuA. B rnarosibHbix ®E ¢ COYMHUTENIBHOM CTPYKTYpOL
MUMeloTCA [Ba BWAA COYMHWUTENbHOM CBA3W: COEAMHU-
TeNbHO-COYMHUTENIbHAA U Pa3aeNUTeNbHO-COYMHUTEIbHAS.

[naronbHble ¢GpPa3eonorvambl, Bblpaxarowme obbek-
THblE OTHOLUEHUA, MOTYT WMETb PA3/INYHYIO CTPYKTYpPY.
MpocTeiirm 06pa3oBaHNEM ABNAETCA COYETaHUE rnarona
C CywecTBUTE/IbHbIM: eat crow — 6biTb B YHU3UTE/NbHOM
pO/K, CHOCWUTb OCKOPBNEHWS, NPOrNOTUTL 06WAY, YHU-
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YEHHO W3BUHATLCA; raise Cain — NOAHATL LWYM, CKaH4a-
Tb 1 ap.

CyliectButenbHble MoOryT ynoTpebasaTbcs
HeonpegeneHHbIM, Tak U C onpeaeneHHbIM apTUKAEM:
bear a cross — HecTu KpecT; drop a brick — caenatb
nancyc, Aonyctutb OecTakTHocTb; miss the bus —
ynycTUTb BO3MOXHOCTb, C/y4yaii; take the plunge —

KakK C

caenatb peLnTeNbHbIN Wwar v ap.

Cnepnyet MMeTb B BUAY, YTO Y3KOe 3HaYeHue rnarona
ABNAETCA MPUYUHOW €ro y3KoM COYETAeMOCTM, Hanpu-
mep, launch (mop.) — cnyckaTtb Ha Boay: launch a boat
(liner, ship, vessel, etc.).

3. 3AK/TIOMEHUE

B pe3ynbTaTe 3KCMPECCUBHOrO NEPEOCMbICIEHUA MEXK-
AometHble ®E npespaluatoTca B 0606LEeHHbIE BbIpasuTenu
3MOUMI U BONEU3DBABIEHUA, @ MHOTAA U TOFO U APYroro
BMECTe, BCNEACTBME Yero 3HauyeHWe MnoJobHbIX MeXKnao-
MeTHbIX 06pa3oBaHuMit ABNAETCA HEMOTUBMPOBAHHbIM.

ONna MeXOOMETHOM CeMAHTUKM XapaKTepHO MosiHoe
SKCMPECCMBHOE MNEPEeOCMbIC/IEHNE, U MO3TOMY MEXAO-
MmeTHble ®E MoryT 6biTb TONBKO MAMOMATU3MaMK, a He
navodpaseomaTvamamu unm epaseomatnamamu. Mexao-
MEeTUA OTHOCATCA K SMOTUBHbIM W, C/ef0BaTe/IbHO, OLie-
HOYHbIM 06pa3oBaHMAM. MeXAOMeTHaA CeMaHTUKa He-
[OCTaTOYHO M3y4yeHa, U MPUXOAUTCA OrPAHUYUTLCA NNLLb
HeKOTOpPbIMM  MpeaBapuUTENbHbIMU  COOBPaXKeHUAMM Mo
aTomy nosogy. OTparKeHHoe co3HaHWem 0606LueHHoe
BbIPAXKEHNE 3MOLMKM, SMOLMOHANIBHOTO COCTOAHUA SABNA-
eTcA CUTHUPUKATOM MeXAOMeTUA. KOMMNOHEHTbI 3MOTUB-
HOCTW (3KCNPECCUMBHOCTb, WHTEHCMBHOCTb, OLLEHOYHOCTb)
COCTaB/IAOT KOHHOTATUBHbIM aCMNEeKT MexaomeTus. [leHoTa-
TUBHbIM acneKT MeXAOMETHOM CEeMaHTUKU MpoABAAeTcs B
COOTHECEHUWN MEXIOMETUA B KaXKAOM OTAE/NbHOM C/yyae
KOHTEKCTHOW peanunsaLmm ¢ SKCTPaIMHIBUCTUYECKOM CUTYa-
umen. MNopobHaa COOTHECEHHOCTb HOCUT OMOCPEeA0BaAHHbIN
XapaKkTep, TaK KaK peanusyeTca B 33aBUCMMOCTM  OT
COObLLEHNA O CUTyaLMM OOHOTO M3 MEepPCOHaXKel Man oT
aBTOPCKOrO OMNUCaHUA CUTYaLUW.

Cpean mexaomeTHbix PE  HeobxoaMMO OTMETUTbL
peaynanumMpoBaHHbIn  0bopoT hear, hear!, KoTopbl
03Ha4aeT NpaBW/IbHO, NPaBW/IbHO (BO3MIAC, BbipaXKatoLLmii
cornacume ¢ BbICTYNaloLWMM), a He cayLaiTe, cayLwanTe:

«He will be only too pleased to do me a favour.» Bun-
dle nearly said: «Hear, hear», but checked herself (A.
Christie). 3Ta ®E MOKeT BbINONHATL GYHKLUMIO PpeMapKU n
CTOATb B CKOBKax:

As you know, in this country we not only ill-use ani-
mals — («Hear, hear») — but to a very much greater and
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MOJAA/IbHbIE ®PA3EO/IOTMYECKUE EANHULIBI U MOCNOBULLbI B COBPEMEHHOM

AHITMNCKOM f13bIKE
T.3. Uomas

[JenaptameHT AiMbepanbHbix HayK, MPY3UHCKMIA TEXHUYECKUIA YHUBepcuTeT, Mpy3ua, 0175, Touanucu, yn. Koctasa 77

E-mail: t.tsomaiya@gmail.com

Pe3tome: PaccmoTpeHbl pas/ivuHble CTPYKTYpPHble TU-
Nbl MOAANbHbIX GPA3EONOTUYECKUX EAMHUL, U aKTyalb-
HOCTb MOC/IOBULL, B COBPEMEHHOM aHI/IMIACKOM R3biKe. B pe-
3ynbTaTe MPOBEAEHHbIX HAYYHbIX MCCNefoBaHMI Obino
YCTAHOB/IEHO, YTO MOA@/bHble $PA3E0Nornieckme eauHu-
bl BbIBAIOT C MNOAYMHUTENBHOW M COUMHUTENBHOW CTPYK-
TYPOM M COOTBETCTBEHHO OHW [JENATCA Ha rpynnbl ©
noarpynnbl. TakKe B cTaTbe OblLIO BbIABNIEHO, YTO TAKOM
CTUICTUYECKMIA NPUEM KaK 3//IMMCUC - OAHO M3 CaMbiX
4acTbIX ABNEHMI Cpeam NociosumL,.

Kntouesble cnoBa: moganbHble ¢paseonormyeckme
efMH1LDbI; MOAanbHble KoMMnapaTuBHble ¢dpaseosiormyec-
KWe eAMHMLbI; ananTepaumns; AMAaKTMYeCcKas Lueb.

1. BBEAEHMUE

CyLLecTBYOT pas/iMyHble MOHMMaHWA MOAANbHOCTU.
B WMPOKOM NOHMMaHUN MOSANbHOCTb PacCMaTpMBaeTcs
KaK OTHOLUEHME TOBOPALLETO K COAepKaHUIO BbICKa3blBa-
HUWA U OTHOLLUEHME COAEePKaHWNA BbICKa3blBaHUA K AeNCT-
BUTE/NIbHOCTM, Bblpaxkaemble rpaMmmaTUYECKUMU, NeKcu-
YeckMmmn wunm ¢paseonornyeckumm cpeacrsamu. Mpu
TaKOM MOHMMAHMM MOZA/IbHOCTU 3HAUYUTENbHOE YMCAO
¢dpasem u Bce dppaseonornyeckne eantuubl (PE)-npea-
NIOXKEHUA ceayeT paccMaTpPUBaTh Kak ModasibHble.

CywecTByeT 1 60nee y3Koe NoHMMaHWe MOZANbHOCTU.
B cdepe dpaseonormm ato BbipakeHne DE yTBepKAEHNA U
oTpULaHMsA, 0603HaYeHNe MMM OTHOLIEHMA K BbICKa3bl-
BAHMIO C TOYKM 3PEHMA ero A0CTOBEPHOCTW, ¥KenaTesb-
HOCTW, NPEANONOXKUTENbHOCTM, @ TaKKe COOTHECEHHOCTb
®E ¢ moganbHbiMn cnoBamu. C 3TOM TOYKM 3peHua B
COBPEMEHHOM aHIIMACKOM A3bIKe BblAENATCA Pas/InyHble
CTPYKTYPHble TWMbl MOAanbHbiXx ®E HemeXa0oMeTHOro
XapaKTepa, BbINOHAOLWME Pas3/iMyHble GYHKUUM.

2. OCHOBHAA YACTb

MoganbHble ppaseonornyeckue eAMHULbI C NOAYN-
HUTeNbHOI CcTpyKTypoii. KomnapatusHblie ¢paseono-
rMyeckue eguHULbI:

1. Co BTOpbIM KOMMOHEHTOM-NeKcemMon. OcobeHHO
LUIMPOKOE pPacnpoCTpaHeHWe noayymna rpynna moga-

NbHbIX CPAaBHEHWI as sure as..., NOATBEPNKAAOLAA A0C-
TOBEPHOCTb BbICKA3bIBAHWUA UM COOTHOCALLAACA CO CJ/O-
Bamu surely, sure, certainly.

B 3Ty rpynny BXoAAT cieaytolme cpaBHEHWS: (as) sure
as a gun; (as) sure as death; (as) sure as fate; amep. (as)
sure as shooting — HaBepHSKA, HECOMHEHHO, HEN3BEXKHO;
— BEpHO, KaK ABaKabl [Ba YETbIPE, KaK NUTb AaTb.

2. Co BTOpbIM KOMMOHEHTOM-NpeanoxeHmem. B He-
KOTOpPbIX CPaBHEHWUAX BTOPOW KOMMOHEHT MNpeACTaB/eH
npeanoxeHueMm: (as) sure as eggs is eggs; (as) sure as I'm
alive; (as) sure as | am standing (wnw sitting) here; (as) sure
as God made little (green) apples; (as) sure as you're born.

MoMUMO KOMMapaTUBHbIX 060POTOB, K MOAA/bHbIM
HekomnapatueHbiM PE C NOAYMHUTENIbHON CTPYKTYpPOM
oTHocaTca dpasembl TUNA any day — BeccnopHo, Hecom-
HeHHo; at any price — noboW LeHol; BO 4TO 6bl TO HU
cTano; by long odds — HaMHOro, 3Ha4YUTENbHO, rOPa3zo,
pelwunTeNbHO, HECOMHEHHO; not at any price — HW 3a 4To,
HW NpU KaKux obcToaTenbCcTeax; not by a long chalk (nnv
amep. shot) — oOTHIOAb HeT, AOaNneko He,
obpasom, HKM 3a 4yTO; on the face of it — Ha nepBbIit
B3rAs4, C NepBOro B3rnaaa.

He is better looking than Gil, any day, | think (Th.
Dreiser).

B cOBpemMeHHOM aHI/IMIMCKOM A3bIKe UMEeoTCA MoAab-
Hble HeKomnapaTueHble OE COo CTPYKTYPOW NpeanoKeHus,
Bblparkalolme YTBEPKAEHUE WAN OTPULAHME U COOTHO-

HUKOUM

cawmecs co cnosamu certainly, surely. K Takum obopotam
oTHocaTes: I'll bet my boots; you bet your boots; I'll bet my
shirt; I'll bet my life; you bet your life; amep. you bet; I'll bet
my bottom (unu last) dollar — pepxy napu, 6yabTe yeepersn
ele 6bl; — KaKk NUTb 4aTb, Aato ro/I0BY Ha oTceveHwue. Fre-
da: | expect father knows captain Keith. Keith: You bet he
does (J. Galsworthy).

BonpocuTenibHble NPEA/IOKEHUA TaKKe MOTYT HOCUTb
MOZaNbHbIV XapaKkTep, Hanpumep, will a duck swim? —
Hey»Kenn Bbl COMHeBaeTeCb B MOEM COMIaCUN? OXOTHO, C
60nbluMM yaoBonbcTBuem. Morosopka will a duck swim?
ABNAETCA PUTOPUYECKMM BOMPOCOM, T.€. YTBEPKAEHUEM
B BOMPOCUTE/IbHOW dopme, YTO BUAHO M3 NPUBOAUMOrO
HUXKe Npumepa.

«What do you say... will you dine with me?»
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MopganbHble  ¢paseonoruyeckue
COUYUHUTE/IbHOWM CTPYKTYPOIi:

1. CoefiMHUTENbHAA CBA3b. EAMHCTBEHHBIM NPUMEPOM
ABAAeTCA NapHocMHoHMMMYHAA ®E well and good — Hy 4TO
»e. OHa BblAENAETCA B CAMOCTOATENIbHYIO PUTMUYECKYIO

eauHMUbl €

TPYnMy U OTHOCKTCA KO BCEMY MPEA/IONKEHUIO.

So they knew of him! They were quite well aware of
him. Well and good (Th. Dreiser).

2. PaspenutenpHaa cBA3b. K moganbHbim O®E ¢
pa3gennTenbHoM cBA3blo oTHOCUTCA 0bopoT not for love
Or money — HM 3a YTO (Ha CBeTE), HW 3a Kakue LeHbru
(cp. ,HM 3a KaKkne KOBPUKKK”).

The Daughter: Well, havn't you got a cab? Freddy:
There's not one to be had for love or money (G.B. Shaw).

®E c MoJanbHbIM 3HAYEHMEM B CMHTAKCMYECKOM
OTHOLUEHUW NPEACTaBASAOT cobol BBOAHbIN YNeH npeasio-
KEHUs, CTOALMIA B Havane, cepeuHe UAW KOHUe npej-
NOXKEHUA U YacTo oTaensAlwmica 3anatbimu. OHU MoryT
ynoTpebnaTbCA TaKKEe KaK CaMOCTOATe/IbHble Npeasio-
)eHua. ®E c mopanbHbIM 3HAYEHWEM BBOAATCA B peyb
nyTem COOTHECEHHOCTU, T.€. CEMaHTUYECKWU peannsytoTca B
33aBMCMMOCTY OT COOBLLEHUSA O CUTYaLLUM.

B ®F ¢ moaanbHbIM 3HaYEHWEM 3BGOHUYECKME M306pa-
3UTeNIbHble CPeACTBA MCMOJb3YHOTCA KpaliHe ckyaHo. Mme-
€TCA TONIbKO HECKOJIbKO C/Iy4aeB annuTepaumu: (as) sure as
shooting; I'll bet my boots; I'll bet my bottom dollar.

B oT/IMuMe OT paccMoTpeHHbIx Bbiwe PE, B aHrMIMCKOM
A3blKke WMMeloTCA OAHOBeplUMHHble ®E 3Toro Twna. He-
KOTOpble NPEAIOKHO-UMeHHble OE 061a4a10T MOAA/IbHBIM
3Ha4YeHMeM, Hanpumep, of course — KOHEYHO.

®E TMna at all — coBcem, coBeplUeHHO (B OoTpuLa-
TeNbHbIX NPeanoXKeHusx); not at all — coscem HeT; not
in the least — HWYYTb, HWUCKO/IbKO, HWM B Maneiilien
cteneHu; and no mistake — OyabTe yBepeHbl, HECOM-
HeHHo, beccnopHo; by no means — HU B KOEM CNy4ae,
HWU NOJ, KakMm BUAOM; not a bit — HUYYTb, COBCEM HET;
not for the world (not for worlds) — Hv 3a 4To Ha cBeTe,
HW 3a Kakue Bnara B Mupe; on no account — HU B KOEM
cnyyae M T.4. BCerga BbICTYMAKOT KaK YCUAUTE/bHble
YacTUUbI; UX MOAANBHOCTb 3aK/IHOYAETCA B MOAHEPKU-
BAaHUW YTBEPKAEHUA UNN OTPULLAHUA.

K KommyHMKaTMBHbIM DE OTHOCATCA (paseonornsml,
ABNAOWMECA NPEAJIOKEHVUAMMN, MPUYEM HE YaCTUYHO-
npeaukatMBHbIMKM TUNA ships that pass in the night —
MMMOIETHbIE, CyYaiHble BCTPEYM (CP. PaA3OLLIUCL KaK B
mope Kopabnw) unu strike while the iron is hot — KoBaTb
Keneso, NoKa ropsvo, a LeibHOMPeaVKaTUBHbIMM.

Moa, nocnoBmuamm 06bIMHO NOHMMAOT adbOPUCTUYECKM
C)KaTble U3peyeHns C HasuAATe/IbHbIM CMbIC/IOM B PUTMU-
YecKM opraHusoBaHHOW ¢opme. MocnoBuua Bcerga fiB-
naetcsa npegnoxeHnem. OHa npecneayeT AUAAKTUYECKYHO
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uenb (noydatb, NpegocTeperatb U T.n.). B otanumne ot ®E
APYrMX TUNOB, MOC/0BULbI YacTO BbIBAIOT CIOXKHBIMK Npes-
NOXKEeHUAMW. B KOHTEKCTe NOCNOBULLIA MOMKET BbICTyMaTb B
KayecTBe CaMOCTOATE/IbHOTO MPEAJIOKEHUA WAU  YacTu
C/IO}KHOTO MpeaJioxKeHus. Tak ynoTpebnsetcs, Hanpumep,
nocnosuua the proof of the pudding is in the eating —
«4TObbl CYAMTL O NyAMHre, HAafo ero OTBefaTb» BCe
NpOBEPAETCA HA NPAKTHKE.

They will tell you that the proof of the pudding is in the
eating, and they are right (G.B. Shaw).

XoT cpeayn LUMPOKO PacnpPOCTPAHEHHbIX aHTMACKUX
NOCN0BUL, U UMEETCA HEKOTOPOE YMC/IO A/IMHHDBIX MOC/IOBUL,
Tvna a bird in the hand is worth two in the bush — He cynn
KypaBna B Hebe, gali cuHuUUy B pyKu; he should have a long
spoon that sups with the devil — «Kkorga cagunwbea 3a cTon
C YepTOM, 3aMacuCb JIOXKKOW NOAJ/IMHHEE»;, — CBA3ANCA C
YyepTom, NeHAl Ha ceba u ap., 6ONbWMHCTBO NOCNOBUL, —
KPaTKWE, TAaKOHWUYHbIE BbICKa3blBaHMA.

3. 3AK/TKOYEHUE

KaK nokasanu npuBefeHHble Bbille NPUMEpbI, 3MuUnN-
CUC pacnpocTpaHeH cpeau nociosuu, bonee, yem cpeau
Kakunx-nmbo apyrux tunos OE. [AinHHbIE NOCN0OBULbI, T.€.
nocnoBuLpl, coctosilme 6onee yem M3 AECATU JIeKCEM,
MUMEIOT TeHAEHLMIO yCTapeBaTb. BOMBLWMHCTBO AJIMHHBIX
MOCNOBUL, 3aperucTpupoBaHHbiX B «OKchopackom cho-
Bape MoC/MOBULY, ABNAIOTCA YCTapeBLUMMMU, HAaNpUMep, NOC-
nosuua measure thy cloth ten times, thou canst cut it but
once BbiTecHeHa 6au3Koit no obpasy measure thrice and
cut once — ceMb pa3 OTMepPb, OAMH pa3 oTpexb. Hannuve
apXan3moB B NOC/0BMLE CNOCOBCTBYET ee yCTapeBaHUIo.

MoHATME NOrOBOPKM B COBPEMEHHOM ONBKIOPUCTUKE
ABNAETCA  HEOMNPEeAENeHHbIM,  BK/OYAIOWMM  pasHble
CTPYKTYPHO-CEMAHTUYECKME TUMbl YCTOMYMBLIX 06PA3HbIX
couyeTaHuit cnos.. Mo cywecTsy, eAMHCTBEHHOE, YTO 0bbe-
[AVHAET 3TV Pa3/INYHble COYETAHUA C/IOB, — 3TO TO, YTO OHU
He ABNAITCA NOC/A0BULAMM, XOTA 6AM30CTb TEX U APYTVX B
OTAENbHbIX CYYasX OTPULLATL HE MPUXOAUTCA.
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Resume: There are discussed different structural types of modal phraseological units and actuality of proverbs in
contemporary English language. As the result of scientific researches there has been established, that modal phraseo-
logical units can be both with subordinated and co-ordinative structure and accordingly they are divided into groups
and subgroups. Also, there were revealed, that such a stylistic devise as ellipsis is one frequently used phenomenon
among proverbs.
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To the authors attention!

Transactions of Georgian Technical University represents reviewed, periodical edition, which there
is published four times in year. (the first number includes the period from 1 January to 31 March,
the second number - from 1 april to 30 June, the third number - from 1 July to 30 September and the
fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and spe-
cialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original lan-
guage).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the fol-

lowing theoretical and applied sphere:

e Building

e Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Architecture, urbanist, design

o Informatic, systems of management

e Transport, engineering industry

e Business-engineering

o Institute of buildings, special systems and engineering maintenance

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature;

e The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier;

o For Georgian text is used Acadnusx font, size 12;

e For English and Russian texts is used font - Times New Roman, size 12;
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o The beginning of the article should contain the following informations:
»= UDC (Universal Decimal Classification);
= Name, surname, of author/authors;
= E-mail and contact telephone of author/authors;
*= The name of department in all three languages;
= Key words in all three languages.
o In the article with subtitles should be isolated introduction, the body of the article and conclu-
sion;
o Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi;
e The article should have resume in Georgian, English and Russian languages;
e The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes;
o Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:
o Two reviews;

o Extract from the minutes of a branch commision meeting of faculty learned experts;
o Extract from the seminar minutes of faculty or direction.
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K cBegenuro aBTopos!

COOpHHMK HaydHBIX TPYIOB ['py3MHCKOTO TEXHHUYECKOTO YHHBEpPCHTETa SBIsCTCS  pedepu-
POBAaHHBIM TIEPHOAWYECKHM H3/IaHUEM, KOTOPOE BBIXOJHWT B CBET YETHIpE pa3a B roj (NEepBHIi
HOMED BKJIIOUaeT nepuoj ¢ lgauBaps mo 31 mapra, Bropoit Homep — ¢ 1 anpens no 30 uroHs, TpeTuit
HoMep — ¢ 1 utons mo 30 ceHTaOpst 1 4eTBepThidd — ¢ 1 okTs0ps 1o 31 aexadps).

Haznauenue CGOpHI/IKa — COI[eﬁCTBHe Pa3BUTUIO HAYK, HOBBIX ,Z[OCTI/I)KGHI/II\/’I YYCHLBIX U CIICHUAINC-
TOB, OIICpAaTUBHAA HY6JII/IK3HI/I$I MaTCpUuaJiOB U pC3yJIbTATOB PICCJ'ICI[OBaHHfI.

[IpuHUMarOTCS CTaThU HA TPY3WHCKOM, aHTJIMHCKOM M PYCCKOM SI3BIKaxX (IyOJHMKYIOTCS Ha SI3BIKE
OpUTHHATIA).

ABTOp MOXKET MPEICTaBUTh TOJIBKO JIBE CTAThU.
s cotpynHuKkoB ['py3MHCKOTO TEXHUYECKOTO YHUBEPCUTETA CTAaThbU ITyOJIUKYIOTCS OECIUIaTHO.

KommuecTBo ABTOPOB CTATbU HE JOJIKHO IMPCBLIIIATH 5.

B cOopHHKe TIe"aTaroTes CTaThH, Kacatoluecs HOBBIX Pe3yIbTaTOB HCCICIOBAHU 0 CIIEAYIOIUM
TEOPETUYECKUM U MPUKIATHBIM OTPACIISIM:

e CrpoutenscTBo

e DHepreTuka, TeJIeKOMMYHHUKALUN

o T'opHoe meno-reonorus

o Xumu4ecKas TEXHOJOTHS, METAJUTY pIHs

e Apxurektypa, ypOaHHCTHKA, TU3AIH

o Mudopmaruka, CUCTEMBI yIPaBIECHUS

o Tpancnopt, MalIMHOCTPOEHUE

o busHec-uHx)eHepuHT

o CoopyXeHus, CrielliaJbHble CUCTEMBI, HHXEHEpHOE obecreueHre

[Ipennaraem nopsaok opOpMIICHHUS HAYYHBIX CTATEH:

e OObeM pabotel ompexensercss popmarom Oymarm A4 ¢ uHTEepBanoM 1,5, 5-7 medaTHBIMH
cTpaHuLaMH (IOJsL = 2CM), C NMEPEYUCICHUEM PUCYHKOB, Ipa)uKoB, TaOIMIl U CIIHUCKA JIUTE-
patypsl;

o Crarps nomkHa ObITh BeIONMHEeHA B Buiae (aitma DOC (MS-Word), 3anmcanHOro Ha J1000M
MarHUTHOM HOCHTEIE;

e Jlnst Tpy3UHCKOTO TEeKCTa UcTob3yercs mpudt Acadnusx, pasmep 12;

o Jlns aHramiickoro u pycckoro tekctoB — mpudt Times New Roman, pasmep 12;

e B Hauane craTbu J0JIKHA COAEPIKATHCS ClEAyOLast HHPOpMALU:

» VJIK (YHuBepcanbHas AecATHIHAs Kiaccu(uKamus);
= Qamuns, UMs, OTYECTBO aBTOPA/aBTOPOB;
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» AJipec 3IeKTPOHHON MOYTHI aBTOPA/aBTOPOB M KOHTAKTHBIN Tese(oH;
» HasBanue nenapraMeHTa Ha TPEX SI3bIKaX;
» KiroueBble cioBa Ha TpeX sI3bIKax.
o B craTtbe noa3arosoBKaMu cienyeT BBIAECIUT BBEACHNUE, OCHOBHYIO YacTh U 3aKJIIOUEHHUE;
o KomnbloTepHBI BapuaHT PUCYHKOB WM (OTO foikeH ObITh BbimoiHeH B (opmare TIFF
pacmnoznaBanueM 150 dpi;
e Crarbs 1OKHA UMETh PE3IOME HA IPY3UHCKOM, aHTJIMIICKOM U PYCCKOM SI3bIKaX;
e Craths nomkHa OBITH HANMCaHA TPAMOTHO, C COOJIFOJICHUEM TEPMHHOJIOTHH, O€3 CTHIIHC-
TUYECKUX U TPAMMaTHYECKHUX OIINOOK;
e ABTOp/aBTOPBI OTBETCTBEH/bI 32 COACPIKAHUE U KaueCTBO CTAThHU.

s mpencTaBieHus CTaThb HEOOXOAUMBI CIEAYIONINE TOKYMEHTHI:
o JIBe peueH3uu;

e Brimucka u3 npoTokosa 3aceaaHus OTPACcIeBO KOMUCCUH YUEHBIX SKCIEPTOB (DaKyIbTeTa;
e Brimmcka u3 nporokosna cemuHapa (hakyJIbTeTa WM HallPaBICHHUS.
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