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bo3go6dm Lodygggdo: ©@gzoo [mbolfm@mds; m3@odsgydo dodmgol odmsbgdo;  be-
Lob@g@dm sdmobgdo; Lygms dg@s.

dglbogogoo

aobbogamos  m3@odogny@o do@mgols sdmzsbs {®g0g0, dgmmg @opols 39@dmfs@dm-
90980950560, ggo0MsG Y0 BbJiEombosaols 3Jmby oRg@gbosmyg®o AsbGmagdolomgol. gL
Logombo, Gmdgeroi 306gges 0. Jgbmbds asdmoggeos, gbgdbms s@oemgoy® Lolsbwg®em
sdmEsbsl gamygommgsabo Lomdyg®o asb@magbolomgol 0bGga®omy@o s@sgm o ydo  bo-
Lobeg@m 3odmdgdom. Jgdpymddo Fbaogbo sdmiebgdo dgolfegangl @n. Jgd0606ds [1], 6. omb-
30635 [2], o. bodo@lbgod [3], o. gM0edgbds [4], o. dcgbosbds [5] ws bbggdds.

SO @M o@a@o  Lalobegdm sdmzsbgdols 3o@ggeo Low@dolgyao dglfogaol oyio-
@ gdemds  d90Jdbs 3ansbIg@o Fobogol 3OmEglgdol Jomgde@dogyn® dmegmo®gdolomsh ©o-
35890 9b0m, OmEglsi ooligs ©o Aobbmasees s@s@mgsmy@o  Lobobwg@em sdmEsebgdo
geoglyg® gy9bdcosms bmgogdmo ganslolomgol. og3Bm@9dds 0bBga®oy@o asb@mangdgdols
0 go@ools Jgmmegbols 25dmygbgdom ©ssdG3o3gl 5dm3obol sdmboblibols s@lgdbmds s gHhme-
©OgONMdS ea3esliols Mm3g@s@m@obs s Jodmyygmbs s@ol dgdmbgggsdo [6].

©. 200©9b0560L Jog@ [o@dmeagbogros 0§ sdg-Lodo@lbiol Godol Lobsbwg®m sdmzoby-
0l Iglfogeol @odwgbody dgogao o domo aobbmysmgds domgdo@ogy®o gobogols beyo-
gm0 5dIm3obolomgols AgzoEmbols s ao@lms mgm@osdo [7, 8]

do@omswo bsfoao

09y T 0J6gds wMggo0 Lbgyeo, d5Tob I'=10,1,]1 % [0,15] x [0, 5] 05 AOOSOA0 oo
U(u,v,w) 0dbgds ©g3o0mdol ©gxnm@dscools gs@sspyomgdols ggJdm®o u,v,w jmd3mbgb@g-
dom X, y, z-0s gob{gM0g. godgom, Xx, Yy, Zz o®ol bo@dogny@do dodggdo dgbodedols Lod®d@yg-



90bg, 35906 Xx,Yy,Z; ogbgds dglodsdobo obpgdlom domomgdyeo Bobygbiosmey®o dsdggdo
(bob. 1), bogom Z — dsby@o dogns, GmIganoi dmdgogdl gomggemgsb dmEgamdsby [9].

bob. 1. 39M3gbpogymsdygmo s Bsbygbosmy@o dodggdo

aobgobogrmo dgdpgao Lobabogdm o®mdgdo:
z=0,l3:Z,=0;, u=0; v=0; (1)
x=0:Yy=0 obv=0;Xy=0 ob u=0; 2)
Zx = f1(y) ob w = f1(y).
x=0l:Y=0 b v=0;Xy=0 ob u=0;

Zy =1,(y) ob 0 =1, (y) A3)

56 w(ly,y) = ow(&o,y) + ().
y=0: Xy, =056U=0;Y, =05b6Vv=0; 4)
y=l, : Xy =056u=0;Y, =0 5bVv=0; (5)

Zy = fo(x) 36 0 = f1(x), Lowoi fi(i =1,...,4) 560l bgosdo@ygeo dogrgdo, o0 <1  ©owg-
3000 gobbRsb@os, bowm & _ godlo@gdgmo Fgd@oao (0,1;) 0b@g@gommowsb.

©0gnm®Ododgoygmo  dggoo  Lbggmols  3m@gbgogdo  gbgdgos  godmolabgds
‘dgdpgabsodow [4]:

':Jﬂfi[zi +2¢ +2u2” |dxdydz. (6)

3obgLobwgdmm obgmo dsby@o dogns Z,V C IR 0b@gdgogosb (V' s@ol mos Jggboddsg-
g  R-©ob), Gmdmolmgolbsi Lbygyemo Fmbolfm@mdsdos, s3dsgmegoamgdls (1)—(5) aob@mang-
b9l s obEgbls 3m@Fgbzoyg®o gbgdaool Jobodobsiosl.
F0bol{m@mdol aobdmangdsls @mgsowo Lbygyamobmgol o3l dgdwgyo Lobg:
OX +8XY +8XZ _o,
OX oy oz
Yy N oYy . oY,
ox oy oz
0Ly 0L, OXZ,

R TR LA

=0, (7)
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J399m0 dmigdgmos 37406 3obmbols aob@meangds:
X, =a| & ou 8V o oo ow 2/u6_u
OX ay 0z OX
ou av 0w ov
J (8)

Y, =2 ou,
Y (6x o a ) ey

Z, =4 8u+8v 6a)+ 0w
oXx oy oz

)

Lo@si E 5@ols 00bgols dmegeo, ulx,y) — dgool (ao@sseaomgdol) dmeymo ©s v(x,y) —
F

379obmbols 3mgxn0E0gbdo Alx,y) = K omay:
(8)-0L mobobdo, Lobsbmg®m 3odmmdgdo (1) dgodergds ws0{gaml dgdpgabso@ow

ow__
= 0,v = 0,52=0. (10)

z=0,l3u
o3 2dm3obols (I)—(5) 5dmboblibgdl ggdgdm (7)—(9) gob@magdgdols dobgogom
u=0v=0, w=wly). (11
AoE0b AoEsseaomgdols ggdBdm@o o6 s@ol wodmzowgdymo Z-bg, (7) — (9)-sb doowgds
oz

. 0Z, Z(x.y)
— t———=—4(XY);
ox oy y

Xy =0,Y, =0,Z, =0, X, =Yy =0.
(12)

0 — (13) godmlsbyangds, Gmdmomnsi dgbadangdgeos w(x,y) gubJiools goblsbrgms:

d Jw d Jw
a( g) +5(#@) =—Z(x,y). (13)
Goash asmos@aomdols « M@0 ©5IMN 30090905 Z-oboasb U(0,0, w(x,y)), >do@dmd
0B {00 3IJO 009 30RIOIR > 4
aobgobogomm OZ mg®dol dodo@m oMo gangdodgeols 39M39bwogyemstygao gg9ms (bob. 2).
"

(126 g

ly




Lobobmag@m 300m393L 94698 Bgdwgao Loby:
x=0: uz—i’ =) b 0(0,y) = fi(y);
x=l: p2=F0) 6 wl,y)=F£)
o6 w(ly,y) =o0w(o,y) + L0); (14)
y=0: w32=fu() o6 w(x0) = f();

x=lt p52= i) o6 w(xb) = f(2).

09 5dmgblboo (13)- (14) Lobobwgdem 30Mmdgdom, 35Tob po@ssaomgdols g9]@m@ols
yggems  3md3mbgb@o (11)-@ob s, dgbodsdolow, dsdgol Ggbbm@mols yggans 3md3mbgbdo (8) —
(9)-ob 3oblabmgd o 0bgds wMgzso Lbgymols bgdoldogd §gdEoen do.

aoblsbognggeno sdmEobs s 3ogdoMmgdygmos Mm3Godogyy@o doGmgol sdmEobols odm 33-
935Lmob (6) @o@mgdymgdols gyubjioom (13) gobGmengdolomgols (14) Lolobwgdm 3o®mdy-
dom. (13) gobGmengds >s@ol BgBMogedgemo 300bdol gz Lygxgms dg@ols domgds@ogzycdo
degeno.

9bws >5®0b0dbml, ™I, mg I Lbgymo gomagommgsbos s pu(x,y) = const (13), asb@m-
9ds> 504356905 39oLmbols obBmergdsdwy.

m3@0dsma@mdolongol  sggomgdgmo @  Logds®olo 3do@mds. bgdmo  gobbognyamo
sdm@isbolbomgol  ¢bws  dogo@emm  ®3Godsmyg@dmbolbomgol  syioggdgamo s bogds@olo
3000M3980.  gmdgom,  g35dab  do@mggmbgreo D = [0,1,] X [0,1,], ULowsi D Js@mggmbs  s6ols
bobggotoss ¥ = {13, 0 <y < L1,y = {0y 0 Sy < L& — gofbodgdamo Tadposmo
(0,11) 0b®yMgomOESH.

V oo Jggbodc@ogags R-sb, Zyq ={Z:D — V,Z € L,(D)} — 3s6mgol gggbjizosms Lod-
@oganyg, Omdgenoi dggbsdedgds oy doagdl, p s@ols dg@ols dmwygero, GmIganoi dgodogo
boowgs — p = const.

3obgobo@mo s m o y@o Lobobwg®dem sdmEabs 39sbmbols gobGmenrgdolomgol ym-
390 QoJbodgdygmo Z € Zgg-obomgols D s@owob, Lbossi Z oMol doby@o dogns, @mdgemo
dogdgeos, Hmyme 3 Jsdmngol gublaos.

Pw w1
o —;Z (x,¥)eD, (15)
r
(U(X»J’) =0, (ny)E;' (16)

w(ly,y) =0w($o,y) +2(0), 0y <1,
Lowo 0 < o = const,o < 1.

©5399g0m, G (15) — (16) 5dmiobol sdmblbs 5@Lgdmdl ©s dogggmgbgds HZ(D) Lo-
dmgnggols Log@gl.

©gRMOI0O oo ©Agzo0 Lbygamol 3m@gbcoyg® gbgdaosl ol dgdwgao Labg [11]:
_ ulfow 2 dw\?2
(2) = fDE[(E) + (5) ]dxdy. (17)
303m3m0  g96J305 Zg € Zgg_0ob, GmIgmol Iglododolo wy sdImblbs Lolobwmg®m sdmge-
boli (15) — (16)-006 gOmoE obwgbls 3m@Ggbzoy®do gbgdaool dobodobszosl (17). sdpgo®ow

domgoye Tygoemls (wo,Zg) gfmegds m3@odsgado [12].
aobgoboarmo bgdolidog®o woliodggdo dodmgs Z; € Zyg oo (15) — (16) 5dmzobols dgbe-
d5dobo w, sdmblibs. dgdmgomme s@bodgbgdo:
Z1=2.—7y® = w, — Wy, (18)
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d5dob dogomgdmn Vgdwgy RMOIYEgdls

%’ | 0w 15
oz Tae = " 32y) ED; (19)
@(x,y) =0,(x,y) ET\ a; (20)

@(ly,y) =0i(e,y),0<y < L.
5399300, @96Jcos Y # 0 s swgdgmos YeH?((D \ ag)) N H'(D)-sb, gogod@ogemm
(19) P-by s go0bRga®mm D ségby:

[, ey [55 + 53] dxdy = [, 29(x, y)Zdxdy. 1)
396J30mbsaols 60%&)53[5 ymggeo godbodgdyao Va@@)op@g&om 9J6g985 sLgmo Lobg:
_ _ awo 5000 9B | (06 2 dwo\% | [Bwy)\> dwy & (952
=120 -1z = IL(5) +2% 8+ () - (52) +(52) +2 525+ (3) -

_ (a“"’) |dxdy + [, (22 + 2207 + 2% - 23)dxdy = ], [ (Be22 a;; Z“’) +22,Z) dxdy +

+ﬂ.DE[(E) + E ]dxdy+ffDZdedy. (22)
(21) = (22)-sb odmIwobotyg, dogowgdm:

1=1(Z:) = 1Zo) = [, ¥(x. ) [_J’W] dxdy + [f, (220 + 2 w) Zdxdy + [, |u (5252 +
+%’fz—;’)]dxdy+ff1)§[(£) +(Z—;’ +Z]dxdy (23)

0801)000301) Gmd dogowmo dgym 11)86”’]51\“0 3obBMEngds, yobgoboame dgdwgyo:
l l l ~
Jo S wx y)a Sdxdy = [ ([0 Ce ) Sadx + [ p(x y)—dx) dy = [* YU, N @, y) -
—(0,)@,(0,y) + (W (&5, ¥) — wx(fo ,y) - aﬂlix(lz,y))w(ll.y) +

(W&o, y) — Y&, )@, (%0, ) +f wd + fg ﬁwdx)dy (24)
Sbogmaoy@oe dogomgdm:
[ fy e Sodxdy = [ )3, 06 1) — e, 0@, (1,0 + ;25 S adyldx.  (25)

U= [ fy' [ ] dxdy = [ [ [Ge 2] ax + St [ 52 ax ay = [ (522 5. marces ) -
29 (0,9)(0,) — [ L% dx + 222 (1, y)(ly, y) — 222 (65, )& y) - [ SR ) dy =

1222 (1, y)oa(l, y)dy — fyt 12 2% adxdy. (26)
(4)0592)06 wo € H*(D) ﬁogr\nog)dbggr\no 0gm@gdol s (20) Lobobeg@m 300mbgo0l msbobds,

sbogmaoy@oe y-ol dods@m dogowgdm:

4 ply 0wy 0D l ly (Qwg 0D ly (0 ~ 0 ~
'Sy ;;" Saxdy = [, [, (525 dy)] dx = [, (52 0 L)B(x 1) — 52 (x, 0B (%, 0) -
l 1y ¢l,0? ~
- e y)dy) dx = [ [ S50 @ (x, y)dxdy. @27)
(23) = (27)-ob dogomgdm, ﬁ)mﬁ
9%y 61,0

o T aye —Zy, (x,y) € /}’o
l/)(ny) =0, (xIY) € a(D),
V€5, ¥) — ¥ (§a, ) — o (ly,y) = uoZox(ly,y). 0 <y <. (28)

1=l (2Vo + W) Waxdy + [, ( ((ZZ) + (Z—?)Z) +22) dxdy. (29)
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©oliggbs
sd@opse, dogomgmn dgdgao mgm@gds: 0y & S0l dgywengdgmo sdmEsbols sdmbsb-

Lbo, 35Tob oyEomgdgeo s bogdo@olo 30Mmbds 0dobs, O™ wgyogml m3Godsgryco, 9bos

YgLOgewgl dgdegao 306mds:

10.

11.

12.

13.

14.

220 + ﬁwo] zZ =22+ iwo] Zo. (30)
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APPLIED MATHEMATICS

PROBLEM OF OPTIMAL CONTROL CONNECTED WITH ISOTROPIC BENDING
N. Odishelidze, E. Kevlishvili, S. Malidze
(I. Javakhishvili Thilisi State University)

Resume: There is considered the control problem connected with elastic equilibrium of a rectangular
parallelepiped under its pure bending. The control function, which corresponds to mass function, minimizes
the elastic deformability of the body under consideration.

Key words: boundary values problems; elastic equilibrium; optimality for control problems; pure
bending.

HNPUKJIIAJHASA MATEMATHUKA

3AJAYA OIITUMAJIBHOI'O YIIPABJIEHUSA, CBA3AHHAS C YIIPYT'UM
PABHOBECHUEM

Oaumenuasze H. T., Kepaunmsuiau 3. b., Maaua3e C. I1.

(TOunucckuii rocymapcTBeHHBIH YHUBEpcHTeT M. W. J[aBaxuiiBuim)

Pe3rome. I/ICCJ'IG,Z[OBaHa HCKOTOpas 3aAava ONTHMAJIBHOI'O YIIPABJICHUS, KOTOpAd CBsA3aHA C YIPYTHUM
PaBHOBECHUECM MPAMOYTOJBHOTO Hapajijiejienumneaa nmpu 4uCcTomM CABUTC. B kauecTtBe q)YHK]_[I/II/I yapaBJICHUA

paccMaTpuBacTCsA CUjia MacChl, KOTOpasd MUHUMU3UPYET NMOTCHUHUAIBHYIO SHEPIrUui0 pacCMaTpuBacMoro Teia.

KaroueBble cioBa: 3aauM ONTHMAJBFHOTO VIIPABJICHHS;, KpaeBhIE 3aJadud; YIPYroe pPaBHOBECHE;
YUCTBIIA COBUT.
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03IMBH0IR0O 83356030

I0RIGOL BM@FINROL 3533565 8IS0 LHLIIROL LBIGIRO
3(M3BOM3OLSM30L

237953 do@oM A0S
(LoJodmggenmlb @ gd603960 9bogg@lodgdo)

M9b0oydg: JmEgdgmos Igs®o Lbgymol bggagemo dmd@smdols el LobhJo@gms gobe-
Fogogdolomgol gogg@ol go@Iygaol godmygsbs. dgobo ggmbydo Lobds@ols agadogrgdo ao-
dobobymos dgo@ Lbgymmsb ©s3o3dodgdygmmo dmd@sgo Logmm@wobs@dm mg@ddgdols dodds@-
03900 39JBM@gd0Ls s domo [o®Imgdymagdols Lodgomgdom. bohggbgdos, Gmd dgolo gym-
bygy@o LobhJs@ols ggddmdo ghmsg®mos. sdol dgdwgy doomgds goeng@ols gm@Igas, @mdg-
@03 5353d0Mgdl dgodo bbgyeols bgdboldogdo FgdGomol Lohfomgl o3 Lbgyarols dgols gyo-
byy@ LobJomglomsb.

bo3gobdem Lodyggoo: gogg@ols gm@Igems; ghmgyemgsbo ggd@m®o; dodds®mggero g9d-
Aeeo; Igs®o Lbgygaro; dgobo ggoby@o Lobds®gs Lobdodg; bygdygamo dmd@smds; dg&ggeo
bod@sgemo.

Igbogogmo
dgo®o  Lbggeol bggdgeo dmd@smdols ool Lohjs@gms gobsfommgdols 3obmbo, b9
gogog®ol  go@Igas, asdmygobogro ogm hggb dogd sbognobydo dgmmwom [1]. gobsowsb

Qo@OIgaols asdmygobs 2oM3397e LoOmgmgdmsebss ©s3ogd0Mgdgmo s Loangdiom 39aLdo
dobo dg@obs 5@ s@Mol dobobdgfmboaro, sdo@md dggg3ogm dowdmaggas YA eols ao-

dmygobol  dgoodgdomn  do®Fogo  gbo.  ULbgowolbbgs  Lobgeddwgsbgarm@o gl ge@dygas
bbgopolibgopgo®oss domgdbyao [2, 3] bmpogto  Lobgeddmgsbganmdo [2] dgolo  gymby@o
Lob ool agadogmgdbolomgols dgdm@sboanos s@bodgbgdo, Mo bdodsw goygd@mdsl 0f393L.

do@omswo bsfoao
30 Jgom, dgodo bbgygmo d@yboglh gomo 9gddogo O Fgd@owol ao@dgdm. yobgobogmn
9d@530 Logmm@wobs@dm Lolidgds OX,Y,Z; ©s dgo® Lbgymmsb 3330050 ©o353d0Ggd a0

LobRgds Oxyz. bgooldogho M {gd@omol dpgds@gmds gobolobwg@gds dobo I @Gowoyl-gg9d-
Am@om. 0y X Y,Z2 ool M {gd@owol gmmeobs@gdo dmddsg Oxyz Lol gdsdo, bmeoem

i, ],E od LobiBgdol @g®dgdols dy9boggdos, dsdob
F=xXi+Vj+2K .
M (ga@ools gmmeobs@gdo dmddsgo LolEgdol dods@m dyodogo Lowowggdos. oI
V9o@oaols LobhJo@ol ggddmdo asbolsbwgdgds gm@dgemon [2]:
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- odfF di dj _dk
V=—=X—+y—+2—.
dt dt dt dt

Lohdo®gms agadoagdo Logmm@obs@m ©g@dgdbyg 0bgds

. di - dj- _dk -
Vo=Vl =X—I1+y—=1+4+2—1,
dt dt dt
. di+  dj. _dk -
V, =V] =X— —J+z—],
’ a! TV a! " a
VoK = x gy D s g
dt dt dt
30650056 T, i.k YO00gONISOMM Y0 gOmgyemgsbo  ggJdmegdos 17 =1, i’ =1,
IZ2=1, Tj?=0, TRZO, 4__:0’ Loowsbsg
d—'T:O, d—izo, d—kkzo,
dt t dt
di-_ dj- djip_ dk. dke di

9JOM Yo mgsbo T,T,E 39JBm@ 950l Fo@dmgdyamo  @@mon o3  ggJdmagdbol  dmenem
FgoBoegdol LohJo®ggdols Bmenos

di . .~ d . -+ dk . -
— =@ xi, —=a,xj, —=a,xk,
dt dt dt
oo @, @,, @;6609630L saobag®o  LobdoMggdos.  3sdmgmgogmmen  aodmbobaagds
di-__dig
dt dt
dr = — Ders - - e D > -\
EJ =(o,x1)] =[(ay ] + @, ] + @, K)xi]] :(_a)wk to,))]=0,,
dj:* — >\ - g e e " = T
al = (0, x DI =[(0yl +@,, ] + @, K)x J]i =(@,,k —,,i )| =-aw,,.

Bogomgm @, =@y, o 0. 2 @aGIby B > @, 3aJHOGYIL ygpdomgdo Hoeos. (@ xI)] wo
(@, x DI §o@dmoa96b  g9ddmaam-lgsmetam, oba Jg@gnm, bsddogml ©s Mo@ol o3
3016000y Spgdnmo  deGomamgdodgeol  dognmmdst. 1 ws | geognmegebo
YAN0JOMISONMdYE0  39JBm@gdos, bowm @, = @,,. 53 oMo geng303gols InEYEMmdgdo
AoEos. 5Jgsb goliggbom, GMI @ =d,. sLgmogg abom FLgdgm@Edm, GMI @, =, ©>
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Oy = @,. S0y, O =0, =0, =@ dA9630L dgobo jgmbydo bohJoGol 39J@mG0 gOHMs©gH-
000,

253mgmgogmn Lobds@ols V. g9]@m@ol gg9ad0em9d0

V, =Vi = y%f + Z%T =y(@x DI +2(@xK)T = Y[(o] + @, ] +o,K)x ]I

= y(a)xlz —)i +2(~w, ] + wyT)T =0,71-0,Y;

+Z[(o] + @, +0,K)xK]i =

V, =] = y%]+z%]= X(@x0)]+2(@xK)] =X[(@d +o,] +a,K)xT 1]+ 2[(0] +o,] +a,k)xk]] =

=X(—a)yIZ+a)Zj7)J7+Z(—a)xi+wyr)]=wzx—a)xz,
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THEORETICAL MECHANICS

OBTAINING EULER’S FORMULA FOR THE SPHERICAL MOTION OF THE SOLID
BODY
G. Baghaturia

(Georgian Technical University)

Resume: There is obtained Euler’s formula for determining velocities in case of spherical motion of
solid body. Projections of the instant angular velocity are expressed by unit direction vectors and their
derivatives of moving co-ordinate system of the rigid body. Uniqueness of the instant angular velocity is
proved. Accordingly, we obtain Euler’s formula, that connects the velocity of arbitrary point of the solid
body, with the instant angular velocity of the same body.

Key words: direction vector; Euler’s formula; instant angular velocity; mixed product; solid body;
spherical motion; unit vector; velocity.

TEOPETHYECKASA MEXAHUKA

BBIBOJI ®OPMY.JIbI SMJIEPA ITPU COEPUYECKOM JIBUKEHUHN
TBEPJOT'O TEJIA

bararypus I'. I'.

(I'py3uHCKHI TEXHUYECKUI YHUBEPCHUTET)

Pe3tome. [laetcs BeIBOI (popMyIibl Diliepa pacnpeneneHusi CKopocTeil mpu cepudecKoM ABHKEHUU
TBeproro Tena. [Ipoekiuu MrHOBEHHO! YIJIOBOMH CKOPOCTH BBIPA)XKAIOTCS Uepe3 €ANHUYHbIE HalpaBiIsAIone
BEKTOPBI U UX MIPOU3BOAHBIE B MOABMKHOM KOOPAMHATHOW CUCTEME.

[loka3ano, 4To MrHOBEHHas YIJIOBas CKOPOCTb eauHCTBeHHA. Ilocie storo mosmydeHa dopmyna
Oiinepa, KoTopasi CBA3bIBAET CKOPOCTh MPOM3BOJIBHOM TOYKH TBEPIAOIO Teda C €r0o MTHOBEHHOH YITIOBOMA
CKOpPOCTBIO.

KnroueBble c10Ba: eIMHUYHBI BEKTOP; MIHOBEHHAs YIJIOBAas CKOPOCTb; HANPaBJISIOLIMHA BEKTOP;
CKOPOCTbh; CMEIIaHHOE MTPOM3BEICHNE; ChepruuecKoe ABMKECHUE; TBEpIOE Teo; ¢opmya Ditnepa.
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METHODS OF TEACHING PHYSICS

LEARNING OF INERTIAL AND GRAVITATIONAL MASSES IN COURSE OF
PHYSICS

I. Kalandadze, M. Beridze, M. Metskhvarishvili, M. Shogiradze

(Georgian Technical University)

Resume: Questions discussed in the paper are important for the studying of the course of the
mechanics in the general physics. This question carries philosophical load that, sufficiently complicates its
studying. However the greatest meaning of this question is significant, that this question possesses among
other physical problems and phenomenon.

Tere is presented the best method of studying of this question. In it there is combined the theory of
studied materials and their mathematical description.

Key words: gravitational constant; gravitational field; inertia; law of universal gravitation.

METOJAUKA OBYYEHUSA ®U3UKHN

OBYUYEHUWE MHEPIITMOHHOM U TPABUTAIITMOHHOM MACCAM B KYPCE
OU3UKHU

Kananpanze U. I'., bepuaze M. I'., MenxBapumsuiau M. P., [llorupanze M. X.

(I'py3uHCKHI TEXHUYECKU YHUBEPCUTET)

Pe3tome. [l m3ydeHus Kypca MeXaHUKH oOIell (GM3MKA pacCMOTPEH BOMPOC, KOTOPHIM HeceT (-
JT0cO(CKYIO HATPY3KY, YTO 3HAYMTENIBLHO YCIOXKHACT ero n3ydeHue. Ho cieqayer NPHHATH BO BHUMaHHE TO
OrPOMHOE 3HaYCHHE, KOTOPOE 3TOT BOIPOC 3aHUMAET CPEIU APYTrUX (PU3HUECKUX MPOOIIEM U SBICHUM.

IIpuBenena mydinasi METOAMKA M3YUYEHUS TAHHOTO BOIPOCA, B KOTOPON OOBETUHEHBI TCOPHUS H3Y-
4aeMoro BOIMPOCa U €ro MaTeMaTHYeCKOe OMHCaHMeE.

KiroueBnle ciaoBa: rpaBUTAlIMOHHAA MOCTOSIHHAA; I'PAaBUTALIMOHHOC IIOJIC; 3aKOH BCEMHPHOTO TATO-

TCHUA; UHCPLIUA.

25



303030

BSOLSBSE6 3MIBINGOL d3SAMIMBS KRS 30KRIBIRO 60398330L 0RIGBHOBN3SB0S
@935% 3gendodyg, 3558 meEnodg, H™Ish 39bz0Tgoeo, Mg3sd ©gdg@MsTgoemo
(. gomols dobdoboms dgobogol 0blGody@0)

0950939 (omdmeagboaos 3mxg0bol oboyy®-Jodoydo dobsbosmgdangdo s dolo Lod-
@9¥390m dowgds Lobmgbol abom. s@{g@ogos hools Jsbosaologseb 3mggoboli yodmymauolon-
30L Loko®m 535G5@9Ms s Mgo]B03900, 9Ju3gM0dgbBol ho@o®gdols 30Mmdgdo, msbdodwgg-
Omds o dowgdyeo bodydgbol ogb@oxossiool Jgmmwgdo.

boggobdm Lodyggdo: 30Rgobo; 3mxgobols sdmymas ©s 0gbG0x0 o30; hoo.

dglbogogmo

30989060 39M0bols Gogols s s@mowos. Jobo gddo@oygmo gm@dgess Cg Hig Ny O,, dm-
@g39ma@0 dobs — 194,19 3/dmano, Lodjg@ogg — 1,23 /L, memdol Bgd3g@e@y@s — 234 °C,
bgdgrodszools Ggddgas@yg®s — 180 °C.

e
N
LT
/ ~CHj
H3C 0O

3099060 (1,3,7-§®0dgmoa JlsbE0bo)
3099060 3Fsdg 29dml, gblybm, mgmeo 960l bydlolgd®o J@olGsamgdo ob mgmeo

3O0b@omy@o gbgboaos (bob. 1). go®aom oblbgds Jerm@mam@dls s gbgae Fysado (1 :
2), 3o — 303 Tgomls (1:60) s gmsbmendo (1 : 50) [1-5].

26



bob. L 3mgggobol mgm@o @ol@sma@o gbgbogmo

b9b9dM0g 30xg0bl Foboo hHsol d@gmols 5b yogol do®igawgdol dmbogrgolsls Fo@dm -
dbogro bo®hgbolaob ©gdymmdebgb, dog@®sd wwgobsmgol dobo dowgds Iygsame yogol dod-
(335960l dgbbm@om ©sdydaggools ybom bpgds.

hooli IBg@ologob 3mggobols yodmymaol Jgmmwo omgomolfobgol dsbogols goGmsb dg-
@935L (1 : 0,5) doby@o mobogs®Emdom, bsdggol Jom@dmazm@don b G gmmon gJbEos]-
305L, 2odblbganols M Im@gdols s 3mxgobols 2odm Aol gdsls.

9JLEOsJz0s  Yglodangdgemos  3bgao  Fymomss. sdobomgol Tymosh  o8mbsfgmoanls
53539096 ddo@dgogs HYgool, aodmbomgdl BomE@oggb ©s Gygool STm@gdgh amaodmw§ys-
gdoom. dgdegy bLbosdl symgdgh do@bdo HS-ol dmbsgoggdbamsw, obgg gom@@oggb oo
Sbgagdgb 03399 Loligdeyg. 35303900LslL  3mgg0bo  godmg@ol@ommogds, dog®sd >3 dg-
00mMEom Jogdoymo 3OmEYJHo MOysbymo asdblibgemgdomn Jowgdbygmmsb dgosdgdom liyy-
0oms s Lodkodm bpgds dobo by Fyoedo b Jeomdmgm®ddo gobdgmdgdbom asblbs, bob-
‘Jodom ©sdy9doggos, yogomBgHs o FomE@sGol ©s3@MobEomgds.

>bobodbogos, @md dbmeme d9bgd®ogo 3mygobom dsb@ols Jmmbmgbomgdols s gds-
4o goggds (120 smsl @-bg dgBo Fgeofowdo) wmgolbomgols dgodengdganos. sdo@md dols dolo-
04050 BoOMME 04969896 Lobmgby®@ Igmmegdl. sbgmo Jgmmwo jo Godgbodgs. domysb Lo-
939m9bms  Qodg@ols dgmmeo, Gmdgmoi 3mggobol sdbogdsl aymolbdmdl do@mgsbs-
Lo ob. dodeols Igogobogeb 3mggobols dJowgds dogobg do®dEogos: do@mgabsls gbx@@ggolsls
omeols dgmogol Tyom@y@ol blbs®do (ysmdowols mmbogg 0mbl hogbsigangds do@omgsbsls
dogggg@gool Jgmogols xa9ngdo ©s [o@dmdbol Eg@@sdgmom o@omgobsls dgogol. gl
37035 gobgm@ol Jaomdgebyon aoabgmgdolol gowsols Jenm@ jmegobdo. dJowgdymo Jenm-
030959060 sy 9boliols odgrggs 3me3gobls.

YoOEdgegs doMggase sedmbgboan odbs o, gu@z@el (Fourcroy) o go. gmgegbols
(Voquelin) dogd g@obggems 93099963 do  (aobm). dgdpgy opo [o@ds@gdom  dgiEgoms
30989060L Jowgdol sboads [yo@mmd — a4obobds (CsHsNsO,), dmdgeoloi oo Gomogbmdom
‘dg03o8b 0g3bols Jgoeol Jop@maobol 3GmydEgdo.

30989060l 395bobowsb Lobmgbol Jgmmwo Dgoagds dgdwegao LHoswogdobogsb: g9sbob-
bgargs@o 373039 m@oJamomn dgdgsgm gmyododgegel (yomblbo®@o (Fyosmo agobobby 14-15-
xg® 3980 gbs ogml). sdol Fgdwgy dgdysgm 2-xg® IgBo sbm@dgegs bosd@oydol (yoemblibo-
@0 (osb@mgdon 40 %-0560). oMo os®ggol Vgdwgy wosbanmgdom 800 C &933gGo@mHoby

27



30-45 Fo-ob aolgarol dgdwgy wogdgol 0fygel Jlobmobo, @mdganlisz ao®giboggb Fyeom
s 5TOMmdgb. dgdegy brgds Jowgdymo Jlsbmobol dgmogro®gds, @obomgolsi Il blboob

15030 Gom©gbmdol gobboggdagm B9H9d0, 99pga Lotgadom bsdggl sés 9dgpgl 30° C
®99390539Mobg [gdomo bogoom 53539596 Jlsbmobols Gomegbmdsby 3-xg6 9@ odgmo-
@lgmasdl d90dog0 G9939@sdm@ol (30-35° C) 300mdgd30. ©0dgmomliymas@ols dnmosbso
dg0930L Igdgy blbodL 3owgg 99396 1 Lm-ol aobdogemdsdo, Lo®gsjiom bodggl gogn-
B®5396 ©o ®gdYmdgh 3mx90b0ol J0Mgge YaoyBsl. smGmJagdols dgdegy dodmymagh  jm-
Qgobols Jgmdg gaasl. s@bgbo ©gomlb olgg som@mJmgdgh ©s L3odEol ©sds@Ggdom
odmgdeggb bo@®oydols Jgmomamaodedgegsl, bowm L3od@Ggmo Gog@®s@ologeb b3om-
Aol dm@Eogrgbol dgdegy 2odmo3@obEomgdgb 3mxgobols dgbody yeoyxsl. Jowgdyer wanw-
Q9oL xg® SLyRMoggdgb mbggomo bobdodom, gdwgy 9doBgdgb 3oy GosmEgbmbdom amao®-
©dgogol s godms3MoliGomgdgb.

J393mm bohggbgdos 3me3g0bols Lodmg(ggenm Lobmgbol Igmmegdo Fo@Emgabolspsb ©s
B®o969L dobggom [6—10].

Lobmgbo o@Mgobsliopsb

0
H
j\)i:'?:o (CH,C0),0 Ij\ ”\>_ (CH,0).S0,
—<o.
o™ NN H

-CH,COH O
0 0 0o
/ / /
SN N Cl. \N N OH, t = N
d )= —— J L e — 2
fo) T N fo) T N 0o T N
Caffeine
1306(»3%0 66)0“3?)313 Hammg\)om
(o)
H H O CH,CH, H 1 ~CH,CH,
y b+£-;—o -'_-;;,C-\O:
';" T CH,CH,ONa _l c N-O
o=¢ + C=N-OH —4m4mM—> S R
\ / H- N.-/C N:H .c,H,0H
/N\: o C=N ----I-
H H 3l
o (o) H
H. .C. N=oJFEMCl H ¢
Mo W RN N
N HCOOH/ 4
— | ﬁ 2) p |71 c \

I Xantine
H

28



do@omswo bsfoao

305]B0g9mo mgombsb@olom, hggbmgol Lsob@gmgbm ogm dy9bgddogo 3mggobols dJowg-
d0ls s dobo 0©gbBogoEge30ol Lsgombgdo. (0go0 hoGo®s @odbm@s@m@oye  Jo®m-
dg6do.

9JU39M0396@0bomgols godmygbgdbygae odbs by gyao, @go@oggdo (50 g hools IBggdo,
25 g dogboydol gobyo, 150 dgo Jenm@mgm@do, 25 g Jo@ogdgegs, 25 deo 5 %-osbo I(gog9
boB®@0gdol Bydg) ©s @sdMmMsGMOPE0 535M5@ Y — I3 doM0sbo gmeds, mg@dmdg-
©g30 dobols dods, 20d9mxzo dsd@o, d9bbgboli gmads, doygbby@ols dod®o (bob. 2).

bob. 2. 3mggobols dobomgdo @sdMASGMAOYMO S35@SGYHS

9JU3900396@¢0 ho@odws dgdgao MobdodggAmdom: x g ©ogsdbogm dogboydol gob-
30L ®god@ogo (25 o + 150 den Fgo@o); Gmobdo hobsyogro hools d@gg®o dmgomsglgmn jmen-
350, ©ogsodoBgm dogboydol gobaol GgsdBogo s 250 den Fyoeno. gmads sgoaom gargd-
AOMJyaobg s goymgm 15 Fo-oli aobdsgenmdsdo. domgdyamo blbs®o ao3(g®gm dodeanso,
ogdodgm 150 3o Fyoemo s oligg sgoymgm.

0935600 gd o [gamosbo blbs®o yogo@o®gm dsdbdols God3mbdo.

Tyemol  obsfomdo dggedgoggm 25 dao  gobboggdygeo do@ogdgogomo bodggol pH-3-
Jg 5 535306396300 Lom@m Jamgdgen Bobxsbdo Fymol s65bsbols Lofgolo ImEymm-
dols 1/3-3g0y.

gbgeo blbs®o yoggom@B®gm bs3g39000b omE@do s S-xg® IJmgobpobgm gJlG®sdo-
@905 Jaomemgm®domn, Gmdmol bosdxo monmgymo gJbBsdo®gdol Ol dgoygbos 30
dgo-1s;

Jememgm®dosbo @sbsfomdo dmgsgomgmn xg® 25 deo 5 %-osbo  GyBol blbs®om,
9392, Vyeom. 253blbgero Imgsdmdgm GmFmage Losm@m Jegdganls (bob. 3).

29



6ob. 3. BmGmOgmo LsmeOnJmgdgmmo

30989060l @s3M0lESmgds gobgobm®zogmgm 810 dan 3bgero Tymom, @ols dgogyomss
dogowgom mgm@o, bgdlbolgdomo 3@HobRsamgdo (bsb. 4).

"I. :I j'*
|: |III " '.T...i-_.l'_ i
.E:. ﬂh.' i L ..'_I " | rd
E._l'..::'. -:‘+..-|.-j.r'_' -.-l.-l' \
o T L B
\F o N e
- - =} it
. I TT R P o

bob. 4. 3mggobol g@obESEgdo (x200)

dogdygeo 3HobEosmgdo dg3o8mfdgm mgolgddogow, @obmgolsg 1 g Jarm@dmygm@dols
©obo{mdl wogyds@gm 10 Fggmo 0,1 N omwols blbs®o, @sbsi o6 godmyfgggos o@3 bogng-
Job Fo®ImJdbs wo o3 Lodwg@ogyg. @sdwgbodg (ggmo 8 %-0560  HCl-0l ©sds@gdolsls go
Jomdmoddbs dgodyao bosangdo, @mdgemoi oblbgds domd Gydgdo (bsb. 5).

30



6ob. 5. 3mggobols FgdmFdgds mgoligdmogow

©sbggbs
30989060L  godmgmggols s 0gbB0g03045300L  dgImmegobgdymo  @sdM@SEMEA0YEO

dgmmeo do@B0go s sEgomse asblobm®zogmgdgmos. oqo dgodangds godmygbgdym 0dbgls
33900Ls> o BoMIs3933 0 ©oMygdol LAY bHms Lfsgmgdols 3Gm39Ldo.

AN o e

10.

R0B3IH0DIAS — REFERENCES — JIMTEPATYPA

MenentreBa I'. A., AaronoBa JI.A. @apmaneptrueckas xumus. M., 1985.
Cronsapos I'. B. JlekapcTBeHHBIE ICHXO03BI M ICUXOTPONHYECKHE cpeacTa. M.,1964.
http://www.ic.omskreg.ru/nou/bibliog/metod88/3 14.html
http://www.nioch.nsc.ru/cafedra/2k _xim_m/hetero/purine.hm
http://chemfiles.narod.ru/nature/cofein.html

Menxkanze P., Jomuaze [1. Texauuueckuii KoderH U3 4asi U HKCIPECC-METO]] €T0 TECTUPOBaHU//
Hosanus, Nel3, Kyraucu, 2014, ¢.190-195.

R. Melkadze, P. Dolidze. Method for producing caffeine from tea and express-method of its Testing //
International journal of Applied research, 1(9), 2015, p. 822-824.

Menkamze P. Dkcmpecc-meron ompenpeneHusi KopenHa B PACTUTEIBHOM ChIpbe W NpoAyKTax.VI
Bceepoccuiickas koH(d. «HoBble HOCTH)XKEHHS B XMMHHM U XUMHYECKOW TEXHOJIOTHH PACTUTEIBHOTO
ceIpps». Tp.Anraiickoro I'ocynuBepcutera, bapnayin, PO, 2014. c.154-156.

@. dgandody, 3. menody, @. 39bz0dgoeo. jmegobol dJowgdol sbhogo dgmmwo//dgbog@gds
s Bgdbmamaogdo, Ne3 (720), 2015, ag. 39-43.

0. bo@®osdgoao, &. dgandsdg, &. ©gdg@@sdgomo. jmygobols dowgdol Egdbmemyos ©s
sbsas®o. Logdm. Ladgsh. 3mbg. ,,950@maogoe bygms 30meygddgool Fomdmgdol
05b5dg0MMm3g  Bgdbmemmaogdo  Lomgmmols dgg@bgmdol  Jpg@omo  gobgoms®gdolsmgols™,
LoJo®mggenml bogaols dg9@dbgmdols 3g;3bogdgosms s3s©gdos, md., 2016, 3. 592-594.

31



BIOCHEMISTRY

ALLOCATION AND IDENTIFYING CAFFEINE FROM TEA

R. Melkadze, P. Dolidze, R. Kenkishvili, R. Demetrashvili
(R. Dvali Institute of Machine Mechanic)

Resume: There are presented data on the physical-chemical properties of caffeine, synthetical
pathways of its industrial production. There is described apparatus and reagents for isolation of caffeine from
tea material, the conditions of the experiment and the sequence and methods of identification of the samples.

Key words: caffeine; selection and identification caffeine; tea.

BUOXUMMUA

BBIJIEJIEHUE U TAEHTUO®OUIINPOBAHUE KO®ENHA U3 YAA

Meakanze P.TI'., Joaunze II. P., KenknmBuiau P. A., lemerpamBuau P. C.

(UucTuTyT Mexanuku Mamud uM. P. JIBanu)

Pe3tome. [IpencraBneHbl NaHHbIE O (PUBMKO-XMMHUYECKHUX XapaKTepUCTUKaX KOpeWHa M €ro mpo-
MBIIIJICHHOTO MOJMYYeHUs! MyTeM cuHTe3a. OnuMcaHbl anmnapaTypa W peakTHBBI JJIs BbIACIeHUS KodenHa u3
JaifHOr0 MaTepHaina, YCIOBHS M IIOCIEIOBATEIFHOCTH IPOBEIACHUS JKCICPHMEHTAa W METOIbl HICHTH-
(bMKaIMu MOTyYeHHBIX 00Pa3IloB.

KaioueBsle ciioBa: BeiJieNieHne U HIeHTUGUKAIMA KopernHa; KOQEHH; Yai.
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3enogomgamsbo  dogzgmgbgds  ds@ogdm§gldoggdgeo LGB y®dols djmby Lobglbge-
Mosl, MMIgEoi3 S do@d-moamgsbom @0l Fo@mdmwygboao. ogo dog@mgeobmsb gomsw
J3bol 390F 0@ s 5bG03gaBoB Y LA YJBYOSL. domo g@olGomobsiEool @gddgasdyes
396990l 350550 °C-0ls 3ot gddo.

Sen5b0Bo  b0mE0E056-AJo@Yno®0sbo a@obo@gools Jobdsdgbo dobgdsgmos [6], Lowsi ogo go-
301939@-9(35b9  dggng@oambol, BodBoEOLIdG0 ©s JoBasw  godmbs@eo  3M0bIgamo  3@ol-
Aomgdols Loboo s@ol Foddmwygbogo; bmaxg® ©sd@hmbdaogos. dolo dgdiggenmds 756 o/@-l
Jgoagbl.  ©obo®hgh a®@sboBgddo obggg agbgegds oJagbmdygmo  dobgdomol  Lobom s
L3m@sEysss gogd(39egdymo. sasboddo hobs@mols Labomss dom@Go@o, bmaxg® a@sbs@o.

oy gbo@os dogdy@o o 3mbEdogdydo 2gbgbolols seosbo@gdo [7]. dogdydo seosbo-
Bobmgol sdsbosliosmgdganos go®aow godmbs@ygmo bmbogy@mds s bdodop dol mob ob-
gogls dgm@ggao g3om@ols s@dos (bob. 3).

3. @osbmgohols dobgogom, dogdy®o 2969300l sensbo@l sbalosmgdl godasw aodmbe-
Ao 3@ob@Goma®o gm@dgoo s damogomymsbols hobs@mgdo [8]. sdogg sg@m®ol dobgo-
300, 30bEdogd@o sensbo@o ©sgogdoMgoymos g30EMGMSb. 030 5bodbogl IgHolimds@ydo
Fo®dmdmdol sasbo@loE, @mdmobmgolsi odsbsbosmgdgemos s@sLYm®0 bohdoligd®o gme-
do o Ubgowslbgs dobg@omols hobs@mo [8]. @o@g@s@y@ygeo  dmbsi3gdgdom, sansbo@ols
0P M5mEIbmbom  3Mb3gbH®sE0s  domE0E05b-GOJsBYgeosh  a®sbo@gddo  goe30gdom
3000A ool ggo83doMegds. g @osbmgobo [8] wo ULbggdo go®oywmdgh, G®d a®sbodgddo
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OO MoMEIbmdom  sensboBol  o@OLgomds s ogdo@mgdymos  slodogsizools  3GMEgLmSb,
390dm, d0mE0G056-OJo@ggomosh a@sbodgddo dmbsizo@-0@dgbodosb slmEosEosl  sboig-
@gdl o obo@®-1ggbosbo. sesboGo 35MoagbgBgeos 535G0FMSb, (3003Mbmsb, Lggbmsb s
3526930@m5b. semsbo@ols [o®dmTmbds domGoB0sb, asbloggmdgdbom domEo@0sb-OJs@ygemosh,
305608900 aob3oMmdgoygmos  a@sbo@ya  dopadsdo oo  GomEgbmbomn  0dgosmdofs
9 gdgbBgdol s@Lgomdom, sbggg dgdpamd Joemmng®dgao blbsdgbol dogd o oygdols
‘dgBoboo [9].

6ob. 3. bmbsgy®o sepsbo@o (s — goho bogmedo); smsboGol jHolEsmo gdopm@ol
5®3000 (6 — xgoMgeob bogmamTo 3.9X8)

dogOmbmboy®o 33 ggol dgogaoe oEaobs, @M b@sdol dsbogol g@sboGmogdols
Seobo@gdo dogggmgbgds Ce 03, La03 0o NdyO3 domosao dgdggeemdol 39M09dosh Lobglbge-
Mb5l, Amd@ols Fo®Indmds gobdo@mdgdymos y@sbo@ e dogdsdo oo Gomegbmdom odgo-
smdofs  gargdgbBgools 3mbEgb@®oooms s dodmmg®@dymo blibo®gdols dog® gog0ygdols
dgBobom [10] (3bGoeno 1).

3bGogno 1
b@sdol g@obEosmado dsbogol gdsbo@mowgdols sensbo@gdols dog@mbmboygdo
dbsgnobgdo (3s5U. %-To)

asb.
%

Si0,

TiO,

AL,O5

FeZO3

MnO

MgO

CaO

SrO

ThO,

L3203

CeZO3

Nd,O;

Sm203

Gd,0;

Y,0;

U0,

H,O

0JER0

9.56

1.82

14.17

16.77

0.20

0.34

10.2

0.84

6.62

12.0

3.92

1.86

0.11

0.16

0.08

0.29

1.6

Joddo

29.93

1.62

14.31

16.32

0.23

0.29

10.0

0.14

0.68

6.60

12.1

3.36

1.68

0.09

0.13

0.09

0.03

1.9

3M5b5G0sbo  a®sbo@gdo Jodgamwgds b@Asd-I-ol  Josdmgddo ©s dobo aodmbsgangdo
=1=1.5 33%-00. gl 5Gol @go30m36@¢ 0, dlbgom @ol@oma®o 3mGgoMolgd®o Jobo. JobTo
a®sbo@ol dgdiggemds 510 %-os. a@sbs@o aobgoms@mgdygmos Jodase asdmboG g @g@-
Mo30Mb-F®0mJGogodygmo  3@GolFsamgbol  Lbobom  (bmds 2—-10 3d-0b  godyewgddos). doldo
33bgegds 535@0G0l, dom@Godob, 003mbol, sensbo@ol hobs@mgdo (bob. 4).
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bob. 4. 3M0bs5@ 0l gHolGomo dom@GoGol s semsbodol hsbsdmgdoo.
9900 bogmeno 3.9X8

3M5bo@ol  dog@mbmbpygdo  sbogmobols @s  dobo  dobsgnyydo g gbogmdols
dmbs399gd0m, g@0LFs@ol  dodmgo  3Go]Bog o dmdmygbydos, bmarm  as®g  bmbs —
33390050  bmbosgryg@o.  G3060l @omEgbmds  dodmgosh  39M0xg@oobsggb  ¢3bodgbgerme,
bogm  gomiogdobs s dopabogdol — d3ggmeee dEoMgds; Jobasbydol dgdiggmmds  go
36093bgenmgbs® 0b@Egds. sendobeobols gdggemdols gomosios ¢360dgbgems, 30Mmm3ol s
30mbyg@s@oll  GomEgbmds  do@mgosh  39M0xgM00lsggh  dgggm@e  gi3gds,  bmenm
L3gbo@mBobols — 0bOEgds (bGogno 2).

3gb®ogno 2
300303 056-30565¢0560 g@sbo@gdol a®sbs@ols dozOmmbmbpa@o sbogobo
3Msbs@o
1 (dothmgo) 2 3 4 5 6 7 (396089000)
SiO, 36.39 36.47 36.43 36.48 36.18 36.59 36.81
AL Os 20,91 20.86 20.76 20.77 20.84 20.60 20.48
FeO 37.01 36.90 36.81 36.86 36.87 36.59 35.70
MnO 1,87 1.94 1.9 231 3.06 3.79 6.49
MgO 2.27 2.29 2.37 1.96 1.53 1.23 0.70
CaO 1.43 1.43 1.44 1.55 1.25 1.18 0.53
%590 99.88 99.89 99.71 99.93 99.73 99.98 100.71
Si 2.96 2.96 2.96 2.97 2.96 3.00 3.01
Al 2.00 2.00 1.99 1.99 2.01 1.99 1.97
Fe’* 0.08 0.07 0.08 0.07 0.07 0.02 0.01
Fe’* 243 243 242 2.44 245 2.48 243
Mn 0,13 0.13 0.13 0.16 0.21 0.26 0.45
Mg 0.27 0.28 0.29 0.24 0.19 0.15 0.09
Ca 0.12 0.12 0.13 0.14 0.11 0.10 0.05
X Fea+ 0.90 0.90 0.89 0.91 0.93 0.94 0.96
Alm 0.84 0.84 0.84 0.84 0.85 0.84 0.83
Prp 0.08 0.08 0.09 0.07 0.05 0.04 0.03
Sps 0.04 0.04 0.04 0.04 0.06 0.08 0.13
Grs 0.04 0.04 0.04 0.04 0.04 0.04 0.01

09 3530mg5¢00l{0bgdm, O®I Jobdo o@OLgoymo Jo@Mggmowo (dogdydo LEswool) do-
oA 9d3g@o@ YO Y@ Jgnoa0mgemabgbo s gogroydol dobog®ol d35@gdo 3mbEdoadyd LEo-
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©05bg 3oMEsddboeos Wods@Bgd3gMo@d P ger dobgMomgds® (sedodow, Mmdgmoi dgoiegl
1 % sbo@mo@l o dogdOmgmobo, Gmdgedog 3 % serdo@ols Jmgogsgess; 3b®ogoo 3),
og5liggbom, Mm3 g@sbs@ols dodmgo hodmysmodws Foadyd  LEoosby 3oMoygbgboligddo
Bt+Pl+Ort+Grt+Qtz, bogom dolo 3gG0xgg@os a@sbo@dymo dopdol 3mbEdsadyd LEswosby (bo-
3oMo9m© 450-500 °C 306md95@0) 3o®opgbgbolbPo — Ab+Mikr+Gre+Qtz+Ms.

3b®ogoo 3
3o07930b dobg@ol I35@ol ©s Jmogomamsbol dojdmbmboyg@mo Sbaognobgdo

3M5b0@dgoo abgolygdo gmddengJlo
10-kh 21-kh 9-kh 10-1
Kfs P1 Ort Pl Ort Pl Pl Pl
Si0, 64.07 68.27 | 63.88 | 56.14 64.66 56.47 56.00 55.80
ALOs 18.58 19.66 | 17.96 | 27.25 21.00 27.53 27.50 28.02
FeO - 0 0.25 0.09 0.08 0.10 0.08 0
CaO - 0.19 0.03 | 10.54 0.02 10.41 11.54 11.41
Na,O 0.31 11.51 1.60 5.87 0.88 6.00 4.87 5.90
K,O 16.08 0.15 16.08 | 0.12 16.16 0.10 0.13 0.10
BaO 1.04 0.23 0 0 0 0 0 0
%590 100.08 | 100.02 | 99.80 | 100.01 102.8 100.38 100.12 101.23
Ort 0.92 0.01 0.87 - 0.92 - - -
Ab 0.03 0.97 0.13 0.50 0.08 0.57 0.49 0.54
An - 0.01 - 0.50 - 0.43 0.51 0.46
Cs 0.05 0.01 - - - - - -

530050, @653l BmAIoMgds JodoboMgmdes Mm@ LHsosbg: a@sbodyao dogdols
3O0LAS@obs00l 3OmEgLbls s dol Imdggbm 3mbEsydY@ LHsosby o oG oym ©o3o3-
‘do@gdgo sbodognszool 3GmEgbmsb, Omym® G gl sdg doshbosm [11].

b@sdol g@ol@ogyg®o dobogol 30563500l gm0 a@sbodgdol Jodogmo ©s o0dgosmdo(s
909996 gdol Lodygogrem dgdggermdgdo dmgdygmos dg-4 b®ogodo.

3gboogno 4
b@sdol gBobBsmydo dobogol ggosbgsdolignmo adsbodmowgdol Jodoy@o sbsgrobols
Lsgogmm gd3g9e0mdgdo (3sL. %-To)

Ne \ SiO, \ TiO, \ AlLO; \ FeO \ MnO | MgO \ CaO | Na,O \ K,0 | P,0s
300303 056-0J5Gg9s@05b-5a560F 0560 g@SboE 90
14 609. Lo4. \67.80\ 0.36 \ 14.47 \ 5.28 \ 0.97 | 0.97 \ 2.64 | 4.03 \ 2.77 | 0.10
domBoBosbo a@sbo@gdo
16 609. Lod. \71.10\ 0.27 \ 14.45 \ 2.97 \ 0.05 | 0.53 \ 1.6 | 3.70 \ 3.83 | 0.08
500G0B05b-2@5bsG0sbo a@sbo@gdo
4 60d. 159 \70.91\ 0.26 \ 14.40 \ 4.7 \ 0.05 | 0.45 \ 1.79 | 3.97 \ 3.31 | 0.07
sl go@gdo
10 609. Ls49. \75.80\ 0.13 \ 12.20 \ 1.97 \ 0.03 | 0.30 \ 1.07 | 3.60 \ 3.68 | 0.04
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S, I s A ol g@0dobsioygeo osp®sdols (bob. 5) [12] dobgwgom, g@sbs@osbo y@sbo@gdo
I, d0mE0@056-OJs@ggom0sb-s@sbo@osbo I s bofogmddmog A, dom@odosbo I, A s S, beognm
se05ligoBgdo a®sboBgdols A Bodl dogigmgbgds.

D2

6

L

-10 -

_18 =

1 | |
-6 -18 -10 -2 BD‘

bob. 5. S, I o A ©olgtodobszoymo @osg@sds [12. 1 — dom@odosbo adsbo@goo; 2 —
3M565@0sbo 3Msb0@gdo; 3 — dom@0G0S6-BJsGY>D0sb-samsbo@osbo g@sboBgde; 4 — sanosbzodgdo

3. 35b0s@0l s 9. 3ogmeol dog® gdmmegobgdyam o0dbs osp®sdgdo (bob. 6), GmI-
@gdo3 bodyommgdsl odgggs Msdwgbodgloggby@osbo 0b@g®3®g@ocool dggase asdoyx by
0J69L bbgowolibgs 99m©0bsdogy® 300mdgddo aobgoms@mgdygmo a@sbo@mowgdo [13].

30039 Logggby®dbg KyO-Si0, dmbsgdgbom bogds m3goby@o dgnsgoma®sbo@gools gsdo-
xgbo> @obs@hgbo Bodol a®sbo@mogdologsb. hggbls dgdmbggasdo, @mym@E gl dmbsgmwbgeno
04m, 039569@0 3esa0ma@sboBgdols s@dbodgbgan ggendo oAz ghmo [gO@Gogo o@ dmbgws.

dgmeg Loggby®dbyg o3 Tg@Goagdols godoxgbs bogds gm@m@do®gdols ggmeobsdogy®o 3o-
Amdgool dobgogom. ALO3—S10; osa®sdobyg dbomBo@osbo y@sbo@Ggdbo IAGHCAGHCCG-obs o
RRG+CEUG/POG-0l, a®sbs@osbo g@sboggdo IAGHCFG+CCG/POG-0ols s RRGHCEUG/POG-ol,
0MH0B056-M JoBgyomosb-sgnsbo@osbo g@sbo@gdo IAGHCAGHCCG-ols s RRGHCEUG/POG-ol,
bo@m seooslgodgdo RRGHCEUG/POG a@sbo@dgdols ggendo gobgosys.

FeO'/(FeO*+MgO) ©052M5d5bg bomBo@osbo a@sboBgdols Gogyudymo [g@Eoggdols ¢d-
@og3aglmds RRGHCEUG/POG a@sbo@gdols ggendo, beoenm  bofogo TAGHCAGHCCG p@sbo-
Bgool  ggeodo  gobmoglis. a@sbs@osbo  g@sbo@gdo RRGHCEUG/POG g@sbo@gdol  ggando
dobges.  d0mE0E056-O 5By godosb-semsbo@osbo  g@sbodgdo  RRGHCEUG/POG  g@sbo@gdols
390 do aobmogbws, bogm mmbo (g@Bomo asbmsglps IAGHCAGHCCG ydsbo@gdol ggendo.
se05ligoBgdols gogydgeo §gdGoamgdo RRGHCEUG/POG y@sbo@gdol ggando aobensgs.
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L 17 x 1,0 T
~ 1, =574
6| IAG +CAG +CCG 4, 164X TAG + CAG + CCG =) RRG + CEUGX
5| + RRG + CEUG + %UG s | =09 g
KX| o + 038 Z X
=) 471 Ay + O, 14 % 4 A
X 3} v X axX| 13 9 POG
“XX = Ld ‘I. A & X & 0,7 Y X
2 o X =06 IAG + CAG + CCG
! Il - RRG + CEUG? - X
ol 1 1 1 10 1 1 (i 0.5 | ] | @
60 65 70 75 80 70 72 74 76 78 80 60 65 70 75 80
SiO. Si0, Sio,

6ob. 6. Lbgowolbgs 99m©0bsdognd 30H™39330 Rsdmysmmodgdygmo @sbodgdols ao6dLsbmgdgemo
©o0b3MHodobsogmo  ©osy®sdgdo [13]. g@sbogmopgdo: TAG — j9bdgmms Ggosmol, CAG — jmb-
606360 9M0  @goaol, CCG — 3mbdobgbdyto smmobool, POG - 3obEmé@mygbygmo, RRG -
108390056  ©s353T00gdgmo, CEUG — 3mb@obgbgy@o g30dmggbymo sbgggdol, OP — ¢y3g569@o
3e0530mM560§ 930 (3oBmbéomo b0dbgdo 0goggs, Go3 9g-5 bob-by)

b@sdols 3@obEogy@o dobogol ag05bgs@Moligya a@sbo@gddo @. gmangdsbols s b. wm-
boBml ©ooy®sdsbyg (bsb. 7) Rb o Sr d9dig9e0mdols gobofoangdols dobgogom: a@sbs@osbo
305608900l goagdgmo  F9oRomgdol bofomo gobmogls 3mb@obgbdy® F®mbwogdo@dols
3gmob sbanml, bmam bsfomo — gdgomme ggando, oliggg gobmopws bom@Go@B0sb-@Js-
AY95©05b-5g05b0G 0560 g@sboGgdol Bogydymo Fg@Fomgdo, bowm dom@odosbo a@sbodgdo
30 — 9dyome 3mb@0bgb@y® A®mbrogdodol ggendo [14].

: by obgbdy o
£, Jpe oX  SeNeTL.
10° “

10!

mggabgfie Jgmagemafabadbo

1(,0 L PR L T W S W W |
10! 10 10°

Sr, ppm

bob. 7. 3mb@0bgb@ o GOMbrogdodgdol s ™3gebydo 3msy0maMs6odgdol gsblsbmgmds
©ob3MHodobsiogmo osgy®sdol dobgpgoo [14] (3o@mdomo 6odbgdo 0goggs, G>3 g5 bob-by)

o. 30@bols Nb-Y moog@sdoby (bob. 8) b@sdol g@oli@saydo dsbogol gg05b35@0b 39900
305608900 VAG+synCOLG ggeodo aobmoglis, bemenm Rb-(Y+Nb) @osg@sdsabyg ggosbgodols 3o
@0 2MoboRgdo dmbgos VAG ggeodo [15].
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1000
1000 +
syn-COLG
WPG
g g 100 ;//F
(=% (=% X X
.. - [ ] Y
£ 4 *VAG® ORG
0k
1 1 1 Il 1 i i ) ] 18
1 10 100 1000 1 10 100 1000
Y, ppm Y + Nb, ppm

6ob. 8. Nb-Y, Rb-(Y+Nb) a@5b0@gdol ©obg®odobsEogmo @osy@sds. ORG — mggobgdo Jgoob,
WRG - Topogomsdby®o, VAG — j9bdgemns Ggsgol s synCOLG — gomobogdo g@sboggdo [15]
(30d@domo 60d6gdo 030895, @53 dg-5 bob-by)

Rb/S1-S10; @0og@535bg (bob. 9) b@sdols g@olFsemyg@o dobogol gg0sbgs@oligyemo g@o-
bodgdol yggens Lobglbgomds Jg@Jol bgos bofomol aodymey ggemsb aobmogles [16].

Ja®Jol Bbyrs bofogro

Xy
}(.

— Rb/Sr

ARl

TR doe o
0 10 20 30 40 50 60 T{}Sioz 90

65b. 9. Rb/Sr-Si0;-0b ©0l36H03d0bs309e0 @osga@ads [16] (3o®mdomo bodbgdo 0goggs, G53 I35 bob-by)

b@sdol g@ob@ogy@o dobogol gg0sbgs@olggeo a@sbo@gdols 39BMmmagmdodoydo dobe-
Lbosmgdagdols l-gmo s dg-2 bGoggdols Lodgogrem dmbozgdgdol dgos@gds . Ggogmeols
s U. dogemgbobols [17] Jgges @o bgos Jgd e Fo®dmbsJdbgomsb bopymal, @md dgL§sg-
oo 2aM5b0dMmoegdo msgolbo Jsbobosmgdemgdom g30Gs@glo dgglsdedgds bgws Jg&Jye

Fo®3dmboJdbgdls (3b®ogno 5).
3gboogoo 5

b@sdol g@obGomamo 3sbogol gg056g5@obggemo a@Msbodgdol Lodgsmm 3g@@mygmJodoy@o

dobobosmgdagdol Ygoomgds bgres s Jggos Jgtdam g@sbodmopgdmsb L. Ggommdol s
L. 354a096560L dobggom [17]

b@sdol g@obEsmgdo dobogol ggosbgo@olyggmo ©s
Jodogdo Jacdol J3oses Jacdob beo bgos 3omgmbemg@o Fomdnbsdbgdo (3®obo@gdo)”
9099963 g0 | bofogno bofoaoo IR =4 d B d
I II 111 v
SiO, 54,40% 66% 70,91% 71,10% 67,80% 76.14 %
Al,03 16,10% 15,20% 14,40% 14,45% 14,47% 12.66%
K 0,28% 2,80% 2,75% 3,18% 2,30% 4,43 %
K/Rb 530 250 304 292 307 295
Rb/Sr 0,023 0,32 0,39 0,44 0,30 1,51

* 1 — g@sbo@osbo, II — dom@Go@dosbo, III — dom@o@osb-GJs@ggodosb-sgnsbo@osbo, IV — 3356 33m-
OBoO-26560@ 3O B0Agb0.
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©oliggbs

b@sdols g@ol@oygdo dobogol 3056350l a®sbodgdols 0dgosmo s 0dgosmdofs
9e09d9b@Ggdol  Vgdi3ggemdgdols s  Jobdsdgbo dobg@smgdols dog@mbmboy@o ©s doi@mem-
3390 3380 93> bowymyl, @M ag05bgs@Moligymo  a@sbo@mowgdol Lbofyobo s, dglo-
dodobo, gggemobyg dowom@gddg@s@@mo Robs domBo@osb-0dsdgysdosbo Labglbgosmdom
>0l [o®dmagbogro. ogo dol dJmdyma dom@Bo@osh ©s dom@o@0sb-3@sbs@dosh Lobglibge-
M0695mob  dgo®gdom bogmgdo Gomegbmdomn dgoizegl SiOx-Ls o KyO-L o ¢gdm  g50-
oA gdymos FeO-mo o MgO-mo. g@560d s@dmdbols 3GmEglo dmsgdgds seoslzodydo
3obom, Lowsi dglsdhbggom gob@womos SiOr-ols Gompgbmds s dgdodgdygmos ¢gdyco
303306963 gdo.

Omam63 bgdomm smgbodbgm, bmaogho I3z gze®dl Joshbws, @M aMsbsGosh a@sbo-
B9ddo  g@sbs@o  sbodogsizoydo [o@dmdmbolss, Go3 gobdo@mdgdbyao oym  a@sbo@yeo
dopdol dog® mobmgsbo  Jobgdol slodognsigoom. hggbo dmbsigdgdom, gl o® sLEYO©gds.
390dme, ALO3-0l MomEgbmds aMobosBosb a®msboRgddo olgmoggs, Gmym@oE dom@Eo@osb-
O Jodygno®osh s domBodosh g@sbodgddo. Jobgddo o@ goJloGegds Jod@opymo a®sbo-
Bgdobmgol  @odsbobosmgdgero  TiOz-0l  doswogno  dgdiggermds  (0.5-0.69) [8]. obggg o6
BodbodEgds  3mbAsdobo@gdyamo g@sboBgdbobmgols CaO-l dmdo@Ggdygmo omgbmds, @mdg-
o3 325 %-05, bogem s@ogmb@odobo®gdygedo — 0.7-45 %; dogboydols dgdggeomds s
L3gLo®@obymo Jmergsyges 5 %-3pgs g0 deygao.

393®m-a9mJodoygdo s  dobgBommaoyg®o  dmbs3gdgdo  solB®mgdl, M3 agosbge-
@olgygmo  3Msbodgdo  doginmgbgds  dswogmobodofosh  3o@-@udg Lydool  Jobgdl. olobo
930053 gloe Fo@dmeagbogros 1T Godols a@sbo@mo@gdom, s@oslzo@gdo ©s 335G 33MmGOR0Mgdo
30 A Bo3ol g@sbo@Gmogdls dJogzumgbgds, bmam gm®dodgdols ggmeobsdogy®o 3o@mdgdols
dobgogom, g9bdymms @gomy® a®Msbo@gdl dgglsdodgds. domo Lofgolo dopds JgdJol bgos
s Jggs bofoagdol 0dymey Lob@gs®msob gomodwgdmws, Lows wopo Gmeo dgoldygas
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GEOLOGY

ABOUT THE GENESIS OF LATE VARISCAN GRANITES OF THE KHRAMI
CRYSTALLINE MASSIF

G. Beridze, 1. Javakhishvili
(Al Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University)

Resume: The paper deals with the conditions of the Khrami crystalline massif Late Variscan granite-
formation based on petrologic-geochemical and mineralogical study and microprobe analysis of accessory
minerals garnet and allanite. The researches established two generations of K-feldspar in granites formed —
magmatic and post-magmatic. It was stated, that allanites of the Khrami massif granites belong to the Ce
variety with high Ce,O;, La;O; and Nd,O; content. Its formation is induced by high REE concentration in
granite magma and the delivery of Ca by hydrothermal solutions. The garnet is of zonal character: its core
formed at the magmatic stage in paragenetic association Bt+PI+Ort+Grt+Qrt and its peripheral part at the
post-magmatic stage of granitic magma cooling in the paragenesis -Ab+Mikr+Grt+Qrt+Ms. Garnet-
formation was not connected with the assimilation events, as it was believed earlier. The initial,
correspondingly the most high temperature phase of granites is represented by biotite-hornblende bearing
varieties. To the following phases of granite-formation corresponds biotite- and biotite-garnet bearing
varieties. This process is terminated by the alaskite phase.

Key words: allanite; garnet; granite genesis; scapolite.

I'EOJIOT' U

O TEHE3HMCE ITO3JHEBAPUIICKUX TPAHUTOB XPAMCKOI'O
KPUCTAVIMYECKOI'O MACCHUBA

bepuaze I'. M., Ixapaxumsuian WU. P.

(UuctutyT reomorun uM. An. JDxanenmaze, TOumucckuii rocyqapcTBeHHBIM yHUBepcuTeT uMm. M. Jlxka-
BaXHUIITBHIIH )

Pe3ome. PaccMoTpeHbl ycioBus (GOPMHUPOBAHUS IMO3JIHEBAPUICKHX TPAHUTOB XPAMCKOTO KpHC-
TAJUTMYECKOTO MAcCHBa HAa OCHOBE M3YYCHHUS UX METPOXMMHUYECKUX U MUHEPATOTHUECKHX IapaMeTpoB, a
TaK)Xe MHUKPO30HOBOTO UCCIIEIOBAHMUS aKIIeCOPHBIX MUHEPAJIOB — IpaHaTa M ajllaHuTa. Y CTAHOBIICHO, YTO B
TpaHUTaX Pa3BUTHI JIBE TEHEPAIMH KAJMEBBIX TOJIEBBIX IIMATOB — MarMaTHYECKass W MOCTMarMaTU4ecKas.
VYCcTaHOBICHO, YTO aJUIAHWTHI PAHUTOB XPaMCKOTO MaccuBa OTHOCATCS K HachimeHHbIM CeyOs, La,O u
Nd,O; 1eprieM pa3sHOBUIHOCTSIM, TIOSBICHUE KOTOPHIX OOYCIOBICHO BBICOKHM COJIEPYKAHUEM DPEIKO-
3eMENbHBIX JJIEMCHTOB B TPAaHUTHOW MarmMe W TPUBHOCOM KalbIMS THAPOTEPMATLHBIMH PACTBOPAMHU.
I'panar 30HANLHOTO XapakTepa: SIPO 00pa3oBajOCh HAa MAarMaTHYECKOW CTaJWH B MaparcHETHYeCKOH
accormanuu — Bt+Pl+Ort+Grt+Qrt, a mepudepus pa3BuTa Ha TOCTMarMaTHYECKOW CTaNH B TTaparcHe3mce -
Ab+Mikr+Grt+Qrt+Ms. ®opMupoBaHHe IpaHaTa HE CBSA3aHO C SIBJIICHUEM aCCUMMIISAIINHN, KaK CUUTAIN paHee.
HauanbHast TpaHUTOBAst M caMasi BRICOKOTEMIIepaTypHas ¢aza npejcTaBlieHa ONOTUT-POrOBO-00MaHKOBBIMHU
Pa3HOBUIHOCTAMU. 3a HUMH CIEAYIOT OMOTHTOBBIE M OMOTHT-TpAaHATOBBIE PAa3HOBUIHOCTH, a IpoIlecc
rpaHUTO00pa30BaHMs OKAHYMBAETCS aSICKUTOBOH (pazoi.

KaroueBble ciioBa: AJUIaHUT, TCHE3UC I'PAHUTOB; I'paHaT, CKAITOJIMT.
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ENVIRONMENTAL PROTECTION

DETERMINATION OF MICRO-ORGANISM’S PHYSIOLOGICAL GROUPS CAUSING
BIOLOGICAL CORROSION IN METAL PIPES OF REHABILITATIVE PIPE-LINE AND
IN THE SOIL OF THEIR PLACEMENT

(DIGOMI VALLEY)

T. Dzadzamia, U. Zviadadze, M. Mardashova, Z. Kakulia, D. Chutkerashvili, L. Glonti
(Institute of Hydrogeology and Engineering Geology of Georgian Technical University)

Resume: There is studied the content of micro-organisms in the different sections of the trench soil,
correlation between the characteristic properties of microbes and physico-chemical composition of the soil.The
role of selected bacteria and fungus in the development of corrosion processes in metal pipes, the their number
impact on the degree of metals biodamages and on the flow processes of biocorrosion are installed.

Key words: biocorrosion; enzymes; organic acids; remediation.

OXPAHA OKPYKAIOIIEN CPE/bI

ONPEJIEJIEHUE ®U3MOJIOT MYECKHX I'PYIIII MUKPOOPTAHU3MOB,
BBI3BIBAIOIIINX BUOKOPPO3HIO B METAJUIMYECKHUX TPYBAX
PEABUJINTUPYEMOTI'O TPYBOIIPOBOJIA M B TPYHTE UX PASMEILIEHUS
(IUTOMCKASI JOJIMHA)

JM3am3amus T. 1., t3Buananze Y. U., Mapaamosa M. JI., Kakyaus 3. T'.,

Yyrkepamsuiu . I'., I'nontn JI. E.

(MHCTATYT THIPOTE0IOTHH 1 HHKXEHEPHOH reooruu ' py3nHCKOTO TEXHMUECKOTO YHHBEPCUTETA)

Pe3tome. M3ydeHO copep)kaHWE MUKPOOPTaHM3MOB  HA PaA3IMYHBIX YYacTKax TPyHTa TPaHIIEH,
OTIpeieciieHa CBSI3b MEXIY XapaKTepPHBIMH CBOMCTBAMH MHKPOOOB M (DH3MKO-XHMHYECKHM COCTABOM TPYHTA.
VCraHOBIIEHA POJIb BBIACICHHBIX OakTepuil W T'PHUOKOB B Pa3BUTHU KOPPO3HOHHBIX IMPOIIECCOB B JKEJIE3HBIX
Tpy6ax, BIMSHWE WX YHCICHHOCTH Ha CTENCHh OMOTMOBPEKIACHHS METAIOB M HA TPOIECCHl MPOTEKAHUS
OHOKOpPPO3HH.

KnroueBsbie ciioBa: OMOKOPPO3Hs; OPraHUYECKUE KUCIOTHL;, peMenuanus; GepMeHTHI.
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DEMOGRAPHY

DETERMINANTS OF THE AGE-SEX STRUCTURE OF THE POPULATION IN
TBILISI AND RUSTAVI

G. Meladze, N. Elizbarashvili
(I. Javakhishvili Thilisi State University)

Resume: The age-sex structure of the population is formed under the influence of many factors.
Among them one should note the ratio of girls and boys among the new-borns and gender difference in
mortality and migration.

The present age-sex structure of the population of Tbilisi and Rustavi is formed under the influence of
the evolutionary changes, as a consequence of global decline of mortality and fertility in the process of
demographic transition and the perturbing impact of the economic and social disasters of the last century.

Since the 1990s, in Georgia, there has been a sharp deterioration in the demographic indicators of
natality, mortality and external migration have reached an unprecedented scale. Some famous processes
caused significant changes in the age and sex structure of Tbilisi and Rustavi.

In the period between the 2002 and 2014 censuses, the process of aging of the population was
observed. In Tbilisi, the proportion of children under 15 years old declined by 0.4 % and by 1.9 % in
Rustavi. In the same period, the proportion of population aged 65 and older in Tbilisi and Rustavi increased
by 1.5 % and 1.0 %, respectively.

In the period between the censuses, there has been a steady decline in the number of men per 1,000
women. According to the 2014 census, the number of men was 946 in Tbilisi, and it was 917 in Rustavi.

The analysis showed, that a decisive role in the change of the age-sex structure of Tbilisi has been
played by the migration processes, while in Rustavi, migration contributed much to the natural growth of
population.

Based on the explored materials, it can be concluded, that in the future in the cities under the analysis,
the number of children under 15 years old will decline and the number of population aged 65 and older will
increase leading to the deteriorated age-sex structure of the population.

Key words: age-sex structure; migration; mortality; natality.

JAEMOI'PA®UA

ONPEJEJISAIOIINE ®AKTOPBI BO3PACTHO-IIOJIOBOM CTPYKTYPBI
HACEJIEHUSA TBUJIMCHU U PYCTABH

Meaanze I'. I'., dnuzdapamBuiu H. K.

(TOumucckuii rocyapCcTBEHHBIN YHUBEpCcUTET UM. WM. [aBaxumBuig)

Pe3tome. Bo3pacTHo-1I0NI0Bast CTPYKTypa HacelneHnss popMHUpyeTcs MO BIUSHIEM MHOTHX (DaKTOpPOB.
Cpenn HUX HaIO0 OTMETHTH: COOTHOIIEHHE POIWBIIMXCS MAITbUMKOB W JEBOYEK, PAa3NUYHUS B YPOBHSIX
MYCKOH U >KEHCKONH CMEPTHOCTH U MUTpAIUsl.
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CoBpeMeHHas BO3pacTHO-TIOJIOBAs CTPYKTypa HaceleHus TOwnmwcn u PycraBu chopMupoBaiach moj
BIMSHUEM OHBOJIOIMOHHBIX M3MEHEHHMH, KaK CIIEIACTBUE TIJIOOAIBHOTO CHMKEHUS CMEPTHOCTH U
POXIAaeMOCTH, B Mpoliecce AeMOorpadUuecKoro nepexona u nepTypOaloHHbIX BO3EHCTBUH, CBA3aHHBIX C
9KOHOMHYECKHMHU U COIMATbHBIMH KatacTpodamu mpouutoro Beka. B 1990-x roaer B ['py3un npounzonuio
pe3Koe yXyIIICHHE MOKa3aTeled POXKIaeMOCTH U CMEPTHOCTH, HIMPOKUX MAaclITa0OB JOCTUITIA BHEIIHSSA
murpauusi. OTMEUYEHHBIE MPOLECCHl BBI3BAIM 3HAYMTENILHBIC W3MEHEHHS BO3PACTHO-TIONOBOH CTPYKTYPHI
TOwnucu u Pycrasu.

B mepuon mexay nepenucsimu 2002 u 2014 rr. HaGmromancs mpolecc CTapeHUs HaceleHus. B
Tonmucn nons nereit mo 15 ner ymensuriace Ha 0.4 %, a B Pyctasu Ha 1.9 %. B oTMedenHbIi ieproa J07s
MOKHUJIBIX B BO3pacTe 65 net u crapuie B Tounucu u Pycrasu Beipocna Ha 1.5 1 1.0 % coOTBETCTBEHHO.

B mexnepenucHoOi mnepuo HaOI0AaN0Ch HEYKIOHHOE COKpalleHHEe 4Hcia MYX4YuH. [1lo maHHBIM
nepenvcu HaceneHus 2014 rona yncno myxuuH B TOummcu cocraBuno 946, a B Pycrasu 917 Ha kaxayio
1000 >xeHIIMH.

[lo pe3ynpTaTam aHagM3a BBISBUIOCH, YTO B M3MEHEHHH BO3PACTHO-TIONIOBON CTPYKTYPbI PEIIAIOIIYIO
ponbp B TOwincH Wrpanu MUTpanMOHHBIE MPOLECCH, a B ciydae PycraBu — BMecTe ¢ MUTPalMOHHBIMHU
MIPOIIECCaMU Oy TUMBIM OBIJI BKJIa]l €CTECTBEHHOI'O IPUPOCTA HACEICHHUS.

Ha ocHoBe paccMOTpEHHBIX MaTE€pHUaloB MOMKHO 3aKIIOYUTh, YTO B OyIyIIEM B aHAJIU3UPYEMBIX
ropojax Yucio AeTei A0 15 JeT cOKpaTHTCs U BO3pAcTeT YMCIIO MOXKUIIBIX B BO3pacTe 65 JIeT U crapiie, 4yTo
MIPUBENET K YXYAIIEHUIO BO3PACTHO-TIOJIOBON CTPYKTYPBI HACETIEHMUS.

KarwueBble ciioBa: BO3pacTHO-IIOJIOBAs CTPYKTYPa; MUTPALIHS; POKIAEMOCTh; CMEPTHOCTb.
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CLIMATOLOGY

LIGHTNING IMPACT ON VARIOUS BUILDINGS
M. Tatishvili, L. Kartvelishvili. I. Mkurnalidze
(Institute of Hydrometeorology of Georgian Technical University)

Resume: There has been studied the lightning impact on building object, also lightning protection
measure application and safety recommendations have been given.The consideration of climatic parameters
in construction is important especially regarding the application of light structures, that are more sensitive to
climate change. To solve a number of applied climatology issues investigation of meteorological parameters
variation has to be needed, as object exploitation level is depended on it.

Key words: building climatology; climate; lightning; lightning protection measure.

KIMMATOJIOI'UA

BO3JIEHCTBUE MOJIHUHA HA PA3JIMYHBIE 3JAHUSA

TarumBuau M. P., Kapreesumsuiu JI. I'., Mxypuanuase HU. I1.

(MuaCcTUTYT THApOMETEOpOIoTHH | py3MHCKOTO TEXHUYECKOTO YHHBEPCHUTETA)

Pe3tome. Bpu1o M3y4eHO BO3ACHCTBHE MOJTHHHM Ha CTPOUTEIBHBIA OOBEKT. BBUTM IMpUMEHEHBI MEph
MOJTHUE3aIIUTEl W JIaHbl PEKOMEHJAIMH IO Oe30MacHOCTH. YYeT KIMMATHYECKHUX MapaMeTpoB B CTPO-
UTENIBCTBE OCOOCHHO BaXXCH B CBSI3U C MIPUMEHEHUEM JIETKUX KOHCTPYKIIHA, KOTOPBIE 00JIee UyBCTBUTEIBHBI
K U3MCHCHHIO KJIMMAaTa. HHH TOT'O YTOOBI PEHIUTh PAad MPUKIAJHBIX BOIIPOCOB KIMMATOJIOTUN HGO6XOI{I/IMO
WCCIIEIOBATh M3MEHEHHS] METEOpPOJIOTHYECKHX ITapaMeTpPOB, MOCKOJIBKY YPOBEHB JKCILTyaTaliil OObeKTa
3aBHCHT OT HETO.

KiaroueBble caoBa: KJIIMMAaT; MOJIHUC3AIUTHBIC MEPBI; MOJIHUA, CTPOUTCIIbHAA KIUMMATOJIOI'UA.
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APPLIED CLIMATOLOGY

ACCOUNTING FOR JOINT ACTION OF RAIN AND WIND IN CONSTRUCTION
AND AGRICULTURE
L. Kartvelishvili, L. Megrelidze, N. Dekanozishvili, K. Rokva

(National Environmental Agency, Georgian Technical University)

Resume: There were identified some common points of Georgia against precipitation and wind
(called the slanting rain) and their distribution in a temporary space. Determine the average number of
perennial slanting rain and the warm period of the year, these values are distributed within a month. Based
on the data of territorial maps of distribution slanting rains on average values depending on the intensity of
the slanting rain there is allocated zones average, moderate and severe exposure of slanting rain.

Key words: average perennial; intensive impact zone; rain measuring instrument; slanting rain;
territorial distribution.

HPUKJIAJHASA KIIMMATOJIOI'A

YYET COBMECTHOI'O BO3JIEMCTBUSI ATMOC®EPHBIX OCAJIKOB M BETPA
B CTPOUTEJILCTBE U CEJIbCKOM XO351lICTBE

KapreeanmBuiau JI. I'., Merpeaunnse JI. /1., lekano3umsuian H. U., Poxksa K. 111.

(HarmmoHnanmsHOE areHTCTBO OKpYXKaromieit cpensl, [ py3nHCKHUN TEXHUICCKUH YHHBEPCUTET)

Pe3tome. B pabote mist HEKOTOPHIX MYHKTOB [ py3un onpeneeHo COBMECTHOE BO3JICHCTBHE OCATKOB U
Berpa (T.H. KOCBIX JOXJAeH) M WX paclpelneieHne BO BPEMEHHOM mpocTpaHcTBe. OmpeneneHo cpeaHee
MHOTOJIETHEE KOJIMYECTBO KOCKHIX JTOXKJIEH rojla U TEIIOro Mepuoja, paclpeaesieHbl 3TH 3HAYCHUS B TCUCHUE
Mecsina. Ha ocHOBe IOJIy4eHHBIX JaHHBIX MOCTPOEHBI KapThl TEPPUTOPHAIBHOIO PACHpPENENICHUS KOCBIX
IOXAEW MO0 CpeAHWM 3HA4eHHSIM; B 3aBHUCHMOCTH OT MHTEHCHBHOCTH KOCHIX TOXKAEW BBIAEISIOTCS 30HBI
CpeIHero, yMepeHHOTO M HHTEHCHUBHOTO BO3IEUCTBHUS KOCBIX JTOMKIEH.

KiioueBble ciioBa: J0KaeMep; 30Ha WHTCHCHBHOTO BO3CHCTBUSI, KOCOHl [OXIb, CpPEIHEE MHO-
roJieTHee; TePPUTOPHATBHOE pacTpeieieHue.
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MINING

ABOUT POSSIBILITY OF MODERN TECHNOLOGIES APPLICATION ON
TKIBULI-SHAORI DEPOSIT

L. Japaridze, T. Pirtskhalava
(Gr. Tzulukidze Institute of Mining)

Resume: Tere is considered the structural-functional model of complicated production model "mine".
There is established, that coefficient of integral estimation of mining and geological conditions of coal area
of mine Tkibuli-Shaori deposit (TShD) is approximately twice less, than analogical index for Donetsk one, in
1,7 times less, what for Ruhr and on 35 % less than, than for Karaganda pools, where mining fully on 100 %
comes true by the mechanized method.

For the designed mine TShD there is offered: in the conditions of enhanceable intensity of display of
mountain pressure, that characteristically for the preparatory making in the affectiveness of the cleansing
making zone, setting of the roof bolting, that protects the breeds of roof from the out of control process of
deformations development, slows the process of destruction of roof; development of powerful declivous
layers of the mechanized complexes, with producing of subroofing coal layer, that will assist the high
concentration of mountain works, substantially will bring down the operating losses of coal and danger of
origin of endogenous fires; in 1,5 — 2-fold the specific volume of driving of the preparatory making and cha-
rges will go down on their maintenance, charges on the equipment of the cleansing making and transport wi-
thin the limits of the hollow field, prime price of coal from the increase of booty of long-wall cleansing face.

Key words: coefficient of integral estimation of mining and geological conditions of deposit of coal;
modern mechanized technologies of mining; the structural-functional model of difficult production system
"mine"; Tkibuli-Shaori deposit.

TOPHOE JEJIO

O BOBMOXHOCTHU HPUMEHEHUSA HA TKUBYJIU-ITAOPCKOM
MECTOPOXJEHUU COBPEMEHHBIX TEXHOJIOT U

J:xamapunze JI. A., [Impuxanasa T. I'.

(Uopuerit maCcTUTYT UM. ['p. Lymykumse)

Pe3tome. PaccmoTpena cTpyKTypHO-(PYHKIIMOHATBHAS MOJENb CIIOKHOW IMPON3BOIACTBEHHOW MOIETH
«IaxTa». YCTaHOBJEHO, 4YTO KOA((UIMEHT WHTETPAIBHON OIEHKH TOPHO-TEOJOTHYECKUX YCIOBUH
yraeHocHoi turomanu TkuOymu-Iaopckoro mecropoxnenus (TLLIM) mpuOIM3MTeNbHO BABOE MEHBIIE,
YeM aHaJOTHYHBIN MoKa3aTenb s Jlonenkoro, B 1,7- pasa, uem nist Pypckoro u Ha 35 % MeHbIIe, 9eM s
Kaparangmackoro OacceiiHOB, rae moObrda yras moiHocTeio Ha 100 % ocymmecTBiseTcs MeXaHU3H-
POBaHHBIM CITIOCOOOM.
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Hns mpoextupyemoit miaxtel TIIM mnpeanoxkeHO: B YCIOBUSX TMOBBIIIEHHOH WHTEHCHBHOCTH
MIPOSIBIICHUSI TOPHOTO TABJICHUS, YTO XapaKTEPHO IUIsl MOJATOTOBHUTENBHBIX BHIPAOOTOK B 30HE BIMSHUS
OUYHUCTHBIX BHIPA0OTOK, YCTAHOBKA CTAJCIOJMMEPHON aHKEPHOW KpemH, KOTOpas MPEJOXPaHSET MOPOIbI
KpPOBJIM OT HEYIPaBIIIEMOTr0 Ipollecca pa3BUTHS JedopMaliiii, 3aMeIIeT MPoLecc pa3pylIeHHUs] KPOBIH;
pa3paboTKa MOIHBIX MOJOTHX IUIACTOB MEXaHH3MPOBAHHBIMH KOMIUIEKCAMHU C BBIITYCKOM ITOJKPOBEIBHOM
YTOJIBHOM TOJIIH, YTO OYJET CITIOCOOCTBOBATh BHICOKOM KOHIIEHTPAIIUH TOPHBIX PadOT, CYIIECTBEHHO CHU3HT
OKCINUTyaTallMOHHBIC IMOTEPHU YTJIA U ONACHOCTH BOSHUKHOBCHUA SHAOICHHBIX ITOXKApPOB; B 1,5 -2 pasa CHH-
3UTCS YACTBHBIA 00bEM MPOXOKU MOATOTOBUTEIHHBIX BEIPA0OTOK M PAcXoJlbl HA UX COAEpIKaHUE, PACXOIbI
Ha 000PYJIOBaHUE OYHMCTHBIX BHIPAOOTOK M TPAHCIOPT B MpE/esiaX BEIEMOYHOTO IOJISA, CEOECTOMMOCTD YIS

13-32 MOBBIIICHNS TPOU3BOAUTEIHHOCTH JIABBI.
Karouesbie cioBa: K03()(UIMEHT MHTETPaJbHON OLEHKH TOPHO-TEOJIOTMYECKUX YCIOBUH MeCTO-

POKICHUS YIJIS, COBPEMCHHBIC MEXAaHU3HPOBAHHBIC TEXHOJOTHUU JOOBIYH YTJS; CTPYKTYpHO-(DYHKIU-
OHaJIbHAst MOJICJIb CJIOKHOM MPOU3BOACTBEHHOM MOIeH «IaxTa»; TkuoOynu-I1laopckoe MecTopoXxaeHuE.
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METALLURGY

EXPERIMENTAL RESEARCH OF EFFORTS IN THE PROCESS OF RADIAL
FORGING

S. Mebonia, D. Gventsadze, M. Baakashvili-Antelava, A. Gagnidze

(R. Dvali Institute of Machine Mechanics, Georgian Technical University)

Resume: There are considered in modern radial-forging machines enough significant forces, which
size in powerful machines reaches up to 3000 tons. Exact determination of forces operating in radial-forging
machines is surely for appropriate design and reliable operation of the machine.

Here results of a pilot study of forces operating in process of radial sinking, are presented. Research
was conducted on the special device for radial sinking, which by means of a standard test press has allowed
to measure the efforts operating on samples of a cylindrical form at various modes of radial deformation. By
the analysis of the results received from experiment there is established, that at deformation of samples with
a diameter of 20 and 24 mm the studied factors — diameter is model also diametrical sinking — almost equally
influence effort of radial sinking.

Key words: loading; press; radial-forging machine; sinking.

METAJIJIYPI'UA

3KCHEPUMEHTAJIBHOE UCCJIEJOBAHUE YCUJIUN B ITPOLIECCE
PAIUAJIBHOI'O OBXKATUA

Meoonus C. A., I'eennanse /I. A., baakamBuiu-AnTenasa M. B., 'aruuaze A. H.

( MaCcTHTYT MexaHuKH MatuH M. P. JIBamu, I'py3uHCKHif TEXHUYECKH YHUBEPCUTET)

Pe3tome. B coBpeMeHHBIX paguaTbHO-KOBOUHBIX MAalIMHAX JEHCTBYIOT TOBOJBHO 3HAYMUTENbHBIC
CUJIBI, BEJIMYMHA KOTOPhIX B MOUIHBIX MammHax jgocturaetr 1o 3000 tonH. TouHoe  ompeneneHue
NEHCTBYIONINX B paralibHO-KOBOYHBIX MAIIMHAX CHJI 00s3aTelbHO JUIS HAJUIekKAIIEro MPOSKTUPOBAHUS U
HAJEKHOW DSKCIUTyaTaluu MamuHbl. [IpencTaBieHbl pe3ynbTaThl 3KCIEPUMEHTANIBHOIO HCCIIEIOBAHUS
JNEHCTBYIONINX B MpoLEcce pagualbHOro o0kaTusi cwi. VccrnenoBaHue MPOBOAMIOCH HAa CHEIMAIBHOM
YCTPOMCTBE LTSI PagualibHOTO O0XKAaTHs, KOTOPOE C TIOMOIIBI0 CTaHAAPTHOTO WCIBITATEIHHOTO IIpecca
MO3BOJIWJIO TIPH PAa3IHYHBIX PEeKUMaX pagualibHONW nedopMaluu W3MEpPHUTh YCHIIHS, JCUCTBYIOIIAE Ha
oOpasuel nuiauHApHYeckod ¢(opmbl. IlyTem aHanmmza MOMYYEHHBIX M3 OKCIEPHMEHTa pe3yJbTaToB
yCTaHOBJICHO, YTO mpu Aedopmannu 00pa3uoB nuamerpom 20 U 24 MM HccieayeMble GakTOphl — AHAMETP
00pasIoB 1 AuaMeTpaIbHOe 00KaTHe — TTOYTH OJMWHAKOBO BIMSIOT HA YCHUIIME DPaTHabHOTO OOXKATHSL.

KiioueBnble ciioBa: O6)KaTI/Ie; Ipecc; paaruaJibHO-KOBOYHAsA MallllHa; YCHUIIUC.
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MECHANICAL ENGINEERING

INNOVATIVE REFRIGERATORY CASCADE-TYPE MACHINE
T. Megrelidze, T. Isakadze, G. Gugulashvili

(Georgian Technical University)

Resume: There is shown the role of low temperatures in the modern workplace. There are described
methods of obtaining low temperatures. There are affered uses refrigerating machine operating in cascade
cycle, in which each stage operates on a two-stage refrigerating cycle using a compressor. There is shown, that
every stage is carried out using a rotary compressors cascade refrigeration cycle which is equivalent to a two-
stage refrigerating cycle and using a similar two-stage refrigeratory machine may get the temperature -90 °C.

Key words: compressor; condenser; evaporator; economizer; solenoid valve.

MAIIMNHOCTPOEHHUE

NHHOBAIIMOHHAA XOJOAUJTBHASA MALHINHA KACKAJJHOI'O THUITA

Merpeaunnse T. 5., Ucakanse T. A., I'yrynamsuou I'. JI.

(I'py3uHCKHI TEXHUYIECKUI YHUBEPCUTET)

Pe3tome. [lokazana poilb HU3KHX TEMIIEPATyp B COBPEMEHHOM Npou3BojcTBe. ONUCaHbl METObI
MONMYYCHUST HU3KHUX Temmepartyp. [IpeanoeHo HCMONb30BaHUE XOJOAMJIBHBIX MAIIWH, PaboTaroluX B
KacKaJIHOM IIMKJIC, B KOTOPOM KaXIblii Kackaa paboTaeT Ha ABYXCTYNEHYATOM XOJOIMILHOM ITUKIE C
WCTIOJIb30BaHUEM OJHOTO KoMmrpeccopa. [lokazaHo, 4TO KaKAbI KacKaJ[ OCYIIECTBISIEMOTO C HCIOJB30-
BaHUEM POTAIMOHHBIX KOMIIPECCOPOB KACKAJHOTO XOJIOMWILHOTO IMKIA TNPHPABHHUBACTCS K JBYXCTY-
MEHYATOMY XOJIOJHUILHOMY IMKITYy U C HCIOJIB30BAHUEM MOJOOHOM NBYXKACKATHON XOJOAMIBHON MAIluHBI
BO3MOXHO MOJTY4HTH Temmepatypy -90 °C.

Karwuesrble ciioBa: KoMIpeccop; KOHJICHCATOP; UCIIAPUTEINb; COJICHOUIHBIN BEHTHIIb, SKOHOMaN3ep.
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ENERGETICS

STATIONARY SYSTEMS AND EQUIPMENTS OF CONTROL AND PROTECTION
OF A VIBRATING CONDITION OF GEORGIAN HYDRAULIC GENERATORS

L. Gugulashvili, Z. Azmaifarashvili, I. Metskhvarishvili, G. Gugulashvili

(Georgian Technical University)

Resume. There are considered the conditions of operation of hydro-generators and there is shown, that
arising in generators vibrations damage them and increase the economic cost of an emergency stop and the
necessary repair. There are described the basic causes of the vibrations in hydro-generators. There are
presented stationary systems, that are currently used for the diagnosis and control of a vibrating condition of
generators and are described their positive and negative sides. It is shown, that at present there is not still a
perfect system, which is guararteed to be able to ensure the protection of hydraulic generators from damage,
caused by vibrations in the course of their work.

Key words: defect; diagnostics; hydro-generator; transmitter; vibration.

JHEPI'ETUKA

CTAIIMOHAPHBIE CUCTEMbI KOHTPOJISA U 3BAIUTHI BUBPAIIUOHHOT' O
COCTOSIHUS HA TUIPOTEHEPATOPAX I'PY3MHCKHUX DJIEKTPOCTAHIUI

I'yrynamsuim JI. T., Asmannapamsuiau 3. A., Menxsapumsuiu U. P.,
I'yrynamsuiau I'. JI.

(I'py3uHCKHI TEXHUYIECKUI YHHBEPCUTET)

Pe3tome. PaccmoTpeHnsl yciioBus pa0OTBl THAPOT€HEPATOPOB M IOKAa3aHO, YTO BO3HMKAIOLIME B
reHepaTopax BHOpAlMM NPUBOIAT K HMX TMOBPEXKICHUIO M YBEIHMYCHHIO 3KOHOMHYECKHMX pAacXoIOB Ha
BBIHYK/IEHHYIO OCTaHOBKY U HEOOXOAMMBINH peMOHT o6opynoBaHus. OTHCaHbl OCHOBHBIE MPUYHHBI
BO3HMKHOBEHMs BHOpanuili B ruzaporeHepatopax. llpenctaBieHpl CTalMOHAapHBIE CHCTEMbI, KOTOpBIE
HCTIONB30BAINCh U B HACTOALIECE BPEMsS HCIIONB3YIOTCS OISl JUATHOCTHKM M KOHTPOJS BHOPALIMIOHHOTO
COCTOSIHMS T€HEpaTOpOB Ha 3JEKTPOCTAHLUAX ['py3uH, ONMUCaHBl UX MOJOKUTENBHBIE M OTPHUIATEIbHBIE
cTopoHbl. 1IoKka3aHO, YTO K HACTOSALIEMY BPEMEHHU €Ille HE CYIIECTBYET TAKOW COBEPIICHHON CHCTEMBI,
KOTOpasi CMOXKET TapaHTHPOBAaHHO OOECICUMBATH 3AIUTY THIPOTEHEPATOPOB OT BBI3BAHHBIX BHUOPALUSMU
MIOBPEXXICHUH B IIpoIiecce UX padoTHI.

KiioueBble ciioBa: BI/I6paL[I/I$I; TUAPOTrCHEPATOP,; AATUHUK, I[G(I)GKT; JHUAardHoCTHKa.
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BUSINESS

THE STATE OF SMALL BUSINESS IN SOME DEVELOPED COUNTRIES
R. Otinashvili, M. Iashvili

(Georgian Technical University)

Resume: Small and medium enterprises (SMEs) is one of the oldest and the most common form of
business. World experience of the leading countries of the world shows, that any economic progress depends
on the effective existence of small and medium-sized businesses.

The German government attaches great importance to the development of SMEs, in particular to the
production, export promotion and expansion. Today in the US there are more, than 20 million SMEs. The
American scientists have estimated, that one out of every three American Family is engaged in business, in
the most cases it SMEs.

Currently, Japan’s economy is 40% of the SMEs, which is mostly in construction, light industry and
activity in the services sector. There are very favorable conditions for the development of SMEs.

Chinese government attaches great importance to the development of SMEs and trying different ways
to this process.

The development of SMEs, according to CNN Singapore ranked fifth in the world. Currently,
Singapore has more, than 140 000 small and medium-sized enterprises, of which vast majority of small
businesses. These examples illustrate the need for the development of developed countries NSEs.

Key words: development trends; employment of population; gross domestic product(GDP); small and
medium enterprises (SME).

BU3HEC

O COCTOSAHMNHU MAJIOTI'O BU3BHECA B HEKOTOPBIX PA3BBUTBIX CTPAHAX

OrunamBuium P. I'., MamBuau M. H.

(I'py3unckuit TexHudeckuil Y HUBEpCUTET)

Pe3rome. Manwiii u cpeannii O6uznec (MCB) sBnsieTcst omHUM W3 cTapeWux W HauOojee pac-
npocTpaHeHHOH (opmoii Ou3Heca. MHpPOBOW ONBIT BEAYIIMX CTpaH MHpa MOKa3bIBaeT, YTO IHOOOM
SKOHOMHUYECKHUH IPOTpecc 3aBUCHUT OT 3(PGEKTHBHOTO CYIICCTBOBAHIS MAJIOTO U CpEIHEro OM3Heca.

Hemernkoe mpaBuTenscTBO yaeisier Ooibinoe BHMMaHue paszBututo MCB, B "acTHOocTH K TIpoms-
BOJCTBY, MpPOABI)KEHUIO M pacliupeHuto skcrnopra. Ha cerogusmuuii nens B CIA 3apeructpupoBaHo
6oxee 20 mwronoB npeanpustuii MCh.

B nactosmee Bpemst B skoHOMuKe Snonnn 40 % cocraBmsror npennpuarus MCB, kotopeie B oc-
HOBHOM (DYHKIIHOHHPYIOT B CTPOUTENBCTBE, JIETKOH MPOMBIIIICHHOCTH U B CeKTope yciyr. Co3aHbl O4eHb
OnaronpusTHbIC ycioBust i pa3sutus MCB.
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Kwuraiickoe mpaBHUTETLCTBO mMpuaacT Oosbinoe 3HaueHHME pa3BuTHio MCB W mbITaeTcs pa3aTuIHBIMU
croco0aMu MOJIeP)KUBATh ATOT MPOIIECC.

Cornacno ganasiM CNN 1o pazsutuio MCB, Cunramyp 3aHuMaeT msToe MecTo B mupe. B HacTosiee
Bpemst B Cunranype padoraer 6osiee 140 000 ManbIX U CpeAHUX MPEANPUITHN, U3 KOTOPHIX OABJISIONIEE
OOJBITTMHCTBO MaJIbie (PHPMEL.

OTH IpUMEPHI HILTFOCTPUPYIOT HEOOXOUMOCTh pa3Butus B ctpane MCB.

KiroueBble cioBa: BHyTpeHHMI BasnoBoii ipoaykT (BBII); 3anaTOCTS HaceneHus; Madblid U CPEeTHUIMA
ousnec (MCB).
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Lom@0dgsggdo sOLgdmdl Gmym® 3 gbgboaol Lobom, olg dgs®o ©s mbggemo (96939
eds, dgbsdsdolow, 5 — 8 o 20). gobogy®-Jodoymo mgolgdgdbom Lom@odemsgo gJbE®M>J@g-
b0 9bos dggbodsdgomegl LEsbps@Ggdoms ©s Ggdbogn®o 300mbdgdom oy gbogn bm®dgodls
(gbOogano 4).

Igbol gJuB®oJBo Ibogds Igbol Fg@Jbologsb. ogo dgodangds ogml oo ob mby-
gowo. dgbol gJbBOoJBo godmoygbgds Lododyg, Bgdboggdo s Lolbo®oxm-boybosgodyg Bysggdol
slodbowgdaow. I3gbodgye  Lom@odmsg bogmog@gdsmagsb yggeoby dgBow  odmygby-
doos dgbols 9JbEGSJFo0.
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Godogol  gJud@sjdo doowgds BoMogol JgdJobogob. opo doggnmgbgods  Loyizgmgliom
Lom@0dgsg b0ogmog®gdgdl s @yogl odaggl Logdom Loldgegls (Loldgl), aobsdo@mdgdls
Aygogol  Vyoedgogamdol domogn  dohggbgdgenls wo wos ggdl. gJlE@sddo [oMmdmowagbls
9O 350Mgsob I7d gogolgyg®d dobsl, dmdgenoi oblbgds 3bgen (ysendo.

65d30L gJuEB®sJBL godm0dydoggogh bodgol Jg@Jologsb. oo 9o yogolggdo gomags-
Amgobo dobos, Gmdgeoi oblbgds 3bgee (yoendo. badgols gJlE®s]Bol godymyzomo dbodgs
AYgogol bofogrmd@og s@slOYmymagomo asm@odgans, sdo@Gmd dob 04gbgdgb bbgs 339656 gy
(I9bols, Godogol) gJlE®s]@gomsb ghmsw gmddobsizosdo; sliggg Lobmgby®d s dobgBom @
(JOmdols o 3od3mboydol) gJbAGsIBgdmsb ghms.

g0dgol gJuE®sJHo Fbspwgds Gokgol Jg@Jobsasb dgs®o 3@meyddol Lobom. ol dgod-
oo Lom@0dasgo bogmog@gdss. godgol gJlE®sdo godmoygbgds, @mam@i Ladody, obiggyg
Lobgoadodmyg Hyoggdol woliodbowgdasw.

3b®ogno 4
3339650 g0 Lym@odamsgo bogmogHgdgdbol goboy@-Jodoygdo mgobgdgdo

dgbols gJLb@@sj@o Bodogols bodgols
3 adodesdoo | adboesdoo
&
dohggbgdgero CE dygodo 0nbggoEo 02
=l C C T
ey 4 4 o4
% & 2 & | & | &%
I o m | 1 n|m | z g 2 g T3
© g 2= g 82 o
bggedono Fogo:
Bgbo, sMsbogagdo %
dgen®Qo, 19 19 19 — - - 18 - 19 - 21
bod@gddo, 16 16 16 — - - 8 — 8 - -
abgboando 8 8 8 — - 8 — 8 — —
Bobowgdo, s@sbsgemgdo
dgeddo s bod®gddo, % | 56 50 45 54 48 43 50 45 46 42 52
Abgboado - - - - — — 46 - 43 - -
Fgoeodo gblbowo bogmog- %
095900, >G5 9@ 9bo 45 | 50 | 58 | 45 5 58 4 3 4 3 4
boomo, >@s 9dg@glo % 3 3 3 3 3 3 6 6 6 6 3
®30bols womJlogwo, %
>0 9dgHgbo - - - - - - 0,02 0,02 | 0,035 | 0,035 -
3900 bs@olibmgbgds %
>@obogengdo dgen@ o, 58 52 47 56 50 45 52 - 48 43 54
bog®gddo o gbgboando; - - - - — — 48 - 44 - -
blbo®ols pH; 42 | 45 | 48 | 42 | 45 | 48 | 455 | 4-55 | 455 | 455 | 4-5
blbodols go®mdomo Lo-
daobg, o@> 9dgHabo
bdgeddo s bod@gddo, - - - - — — 45 30 65 - 50
xbgboando - - - - - - 30 - 40 - -
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Lobmgbydo Lon@odmsggdo. gzgmms Lobgmdol @Gysgol odbowgdobsls d3gbs@gygen  ©s
dobg@omy® Lon®M0d@sggomsb gOMOE RoMmnmME §5dm0ggbgds Lobmgbydo Lom@odemsgo bog-
00993950, AMIgEns JoMomswo by gygemos Bgbmey®o bsgdmgdo.

Lobmgby@o Losm@odensgo bogmogmgdgdols d3gbsdgye s dobg@omud bogmogdgdgdmsb
9JOmo© 3mId0bo305T0 25dmygbgds gobs3dodmdgdl aom@odganols 3Gm3glols dgdodgdsl, dm-
(399900 Byogol 3o gm0 badmdbdo@gdam mgolgdgool goyndxmdglgdsl, d3gbsdgymo bs-
0®0d@s30 bogmog®gdgdol 930mbmdosls ob dmerosbo hoboigergdsl s Jowgdyamo Fysgol
030m®oMgd e gdols Igdodgosls [2].

>0 gdmdl  Lobmgby®o Lom@odmsgo bogmogdgdgdol @odwgbody JansbogolgsEos, @m-
dgenms dm@ols g30Gs5@glmds gbodgds  ©sbodbyangdols dobgogom dgoagboen gesliogogszo-
ob. 03 gansboggogooom Lom@®odansggdo dgodagds ogmlb sdbdodyg, @obowgdols dgdigergeo
s L3gEosey@o sbodbyegdols  [3].

©3dbdo@g Lobmgby@ Loo®odmsggdl dogznmgbgds olgmo Lobmgby@o Lom@odmsggdo,
AmIegdloi  dggdmos  Gobowgdol olidgdlodgds s aom@odganols 3GmEglol ohJs®gds.
Ayogol IM9(ggemdsdo dgoo@gdom GoOmmE godmoygbgds bog@omoboli gm®dsaogidopmsb
3Mbwgbloool dsboby dowgdygmo Lobmgbydo Lom@odmsgo bogmog®gdgdo. domo dowgdols
30m3glbo @oymyzomos olgmn LHoswogdsw, GmameoEss: bymagooo®gds, 30begblsios, bgod-
@Ao@0bo00 @ LESbLsOE0bDS300.

sbgmo  bJgdomn  Ibsegds  bog@omobymbegblbod®gdymo  ©s  bog@smobgm@dsawgdo-
G0 Lobmgby@o Lom@odensggdo.

@obowgdol  Ygdgemgmgdo  [oddmgdymo  m@asbymo  Lom@odgsgo  bogmogdgdgdols
LogHmm AomEgbmdbdol 45-48 %-1 dgoygbl. olobo ga®m Bgdbmemaon®os, gomg ©sdbdsmy
Lobmgby@o Lon@odmsggdo. Jomo Lodygomgdom aom@odeyao Gysggdo YR®M @dogros ©
Logdom Loliobs. ba®dgol @gd3gds@yss 75-80°C.

Lobmgby@o Lom@odgrsgo bogmogdgdgdom os@s do@Fm dbodgbgenmgbo® d30M©ds, sEo-
dg Jm@osbo® 03gmgds aom@odgenols 3GM3gLdo 33gbs®gyao Fsbowgdols asdmygbgds s
9Ixmdglegds BYysgol o390 mgolgdgdo (Jpa®omds omdgdol, ©s69Mgdols, sa®gloy-
@0 2o0gdml bgdmJdgogbolswdo s Lbg.). dsgogomobsmgols gobgobognmen @sdwgbodg Lom-
@0dgog0 bogmog@gdos:

Ne2 bom@odmogo bobosmpgds  aom@odgmols bagggmgbm  mgolgdgdom ©s wolbdg@lo-
@60l gbo@om. Iob 0ygbgdgb ULbgs I3gbodgye ©s Lobmgby® Lom@odrsggdbmsb bo®ggol
Lboboo bbgowolbgs Lobgmbol Ggogol @obodbo@gdemom ©s ©0sdmyzoegdemsmsi Gysgol ©sds-
B9d0m0  gom@odgmolomgol; sbggg 094gbgdgb dobg@omy@ Lom@odensg bogmog®gdgomsb g@-
0o 3mddobo®gdymmo asm@odgmolsmgols [1-6].

0dgaobymazo@gdomn Jomgdbya  Lobmgbyd Lom@odasggdls dogigmgbgds Ne5, 6 s 12
Lbom@odasggdo [9]. obobo gOmdsbgmoliogsb doGomswsw asoblbgoggdosh dom Jobowgdow go-
dmygbgdyamo Lofyobo ggbmengdom. 53 Lobmgby@o Lom®odmsggbol yeowgl wo@lgdsl Fo@-
dmoagbl godao gm@dodgdols s dggligdol ybodo [1].

Ne5 Losm®odaosgol sdobsliosmgdgeno msgolgdg@dgdss ol, O™ go@ase dgool j0ddobs-
(30540 b5dgol gJLEA@sJHmsb. o3 bogmog@gdom gom@odmygao Bysgo (Jobg@omado Lom®od-
mo53900L  2009dg) 2odmodhggs bo@Pgol owomo  Bgd3gts@dnGom (pssbamgdom 80°C) wo
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3o0®0dgeols Mobgo Josbanmgdbymos d39bs@gyao Fsbowgdom aom@odgamol Goibgmsb, ao-
Jmol dgomo Loboo ws d9do gogolbggdos.

Ne6 Lom@odgosgo  [o®Imowygbl  gobols  mdgaslbygmao®mgsb  30mEy]@l, GmIgmoi
doowgds  Lobmgby®o ggbmaols  3mbogblsiools dgmmon. Vgdwgy d9dogogds bosG®oydols
bygengs@om, go@dsmmobom, sa@9m39 4mM0037go35m0 © ddo@dgogomo.

Nel2 Loo@odmsgo goJaols ggbmagdols gm@dsmegdomsb 3mbegblszool 3@mwyddos,
Omdgeo oIy deggoygmos go®dsamegdools s bygmas@ol bodggom. s@bodbygao dobs-
@00 ©od9doggdgm Bysgl godyo gg@o oJgl; aom@odgemols doibgo 70 — 74.

BH® Loso@odgogo godmme gs5d3moggbgds ogb@obs s ggblsgdamols badodg @Gysggdols
olodbowgdamow. 00 [oMImoagbl Fobowgdols 3ody dgdEgmgel ogbBol gom®@odgeolisl,
35000 mogbgdopos d(39bs@M gy, d0bg@om @ o Lobmgby® Lom®0dasggdbmsb.

BHC bso®odaasgl 306 Lom@odmsg mgoligdgdmsb ghmse ol ©olsg@lbomgdol bs-
@0; dobo 203mygbgdoliols doowgds  bosmgao gg@ols ogbBol @Gysgo.

9O0-900 3g0L3gJBoge Jgmmes omgmgds Ggbmeam@dsmwgdool golol @oabm-
byyeoamby® dgog9ddo @olidg@lodgdols boggydggenbg Lobmgby®o Lom@odasggdols domgds. I
A030l Lom@odasggdols [o@dmgds g3mbmdogn@os, Gowysb dowgdol Jgmmwo Gnyga@o 5@
(obobo Fo@dmowagbgb e gembe-Jomoemols Fo@dmgbols bomhgbgdl) wo domo godmygbgdols
999y bgagygmol bodhgbgdo 3GsJHoggmo swo® ®hgds. o3 Jgmmon Ibswgds 1M,
N23 ©o CIIC Loo@odgmsggdo.

IM  Lom@odamasgo  w@omJboeoggbombygmamboll gm@dsmegdomsb @Gygdg ao>6gdmdo
30b©gblsool 30mEyddos, GmIgmoi oldg@lomgdbymos @oabmlygmambols dgoggddo, @ols
bo®3dggen by BYogo ©goy@mdl mebsds®, oo dggngeommdsl. ol 0ygbgdgb ogb@ols s
3gblodmol Lodo®yg Gyogol slsdbowgdans,

Ne3 Loo@odgosgo  ggbmmam@dsgmegdool  gobols 3mb3gbd@s@msb  ©oldg@lo®gdols
30 9JB0s. goMgabymse dgdo yogobygmo densbBo Lombgs. godmoygbgds gygges Lobol Bygo-
g0l slodydoggoes.

Ne9 Loo@odansgo [o®dmopagbl womJlopagbombygmambols s bymaopyg@o bdo@@ol
ROOdomEgdoEmsb  ghomdmogo mbegblsgool 3GmEy]dL, Gmdgmoi ©oldg@lomgdygmos
bogyBomobliygeamdgegsdo s bofommmd®og bgo@@omobgdygmos bo@®oydol jo@dmbs@om.

CIIC Loo®odmogh  ofo@mdmgdgh goJmol ggbmagdols gm@dsmpgdomsb ©s byaao-
@0 L3oOEOL 3mbiEgbBAsAMSb Jmbogblsiool abom (3mbi3gbd®s@do wolidg@lo®gdom). gl
Lom@0dgrs30 60300gMgds BoMmmE A5dmoygbgds ogbBobs s @gblsEdwol Lado®yg Gyoggdol
olodbogdms, sp@gmgg JOmdom asm@odmagmo bsbgosdomyg ysggdol ©sds@goomo aom-
@0dgaobsmgol. s5@bodbyeo Lom@odmsgo bogmogdgdgdol gobogy®-dgsbogn®o mgolgdgdo
dogdgeos dg-5 3bdoando.

96O 390L39JB0gmos 3md3ggJby@o  Jodoy@o 3Mg3o@s@gdo, AmImgdlon o3l dde-
goea3bJ309M0 mgoligdgdo Lom@odmsgol, Lowgdsgols s dgdglgdol ob Lom@odensgols s
Lboibodsgol s Ubg, Gomsi olbobo  @gdbmenmyoydo 30mEgLgdol aog@mosbgdols Lodgyoag-
b5l 0danggosb [1-4].

Lomgdsg Lobmgbagd  Lom®odesggdl dogzymgbgds  @ommbimddegdba@o  gogolgg@o s
omebgymddmgJlydo IFgobg Lom@odemsggdo, Gmdmgdoi [odmoygbls @gobol  ob  gmdogn@ols
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333 gJbl,  1-60E@MbM-2-bsg8@melygaamdgeggdol  ggbmmgdmsb  3menojmbogblisizools  3GMm-
©03ddUL[3]. 3g-6 3bGogTo IniEgdymos m@ogg Loo@odasgo dobogols sbogobyy®o dohggbgden gdo.

Loo@0dgsg bogmog®gdgdl 04gbgdgb Lbgopslbgs Lobol Bysgbgoemgyamoblisgeb ggeny-
@sl, Lobgesdomyg JOmdol @ysgols s bmgogdmo Loboli 0gbGol Gyogol ©obsdbogdems.
Lboegdogo  Lom@odmsgo  bogmog®gdgdol  ©sdobslbosmgdgeno  mgolgdss  d9ddgogamdols s
ddGoeo ob Lggeo bobyboloswdo Bysgol dpa@dsmdbols sdomangds.

Lozbodsgo ©s 3sgodbodgdgmo Lobmgbymo Lom®odmsgo 603mnogMgdgdo doosh 3gm-
L3gJBogeos 0gbBol Gysgol Fo®dmgdsdo. doxgolodgogan Lobmgby®d Lomn@odgmogmsaysb go-
dmoygbgds goJlo@m@o, GmIgaroi dJoowgds Bgbmenol 56 dobo FodImgdyemgdols gm@dsgng-
d0nsb 3mbogblsiool dgegasw sdmbogdol bLyaas@ol msbsmdobsl.

3gb®ogno 5
Lbobmgby®o Lom@odmsgo bogmogdgdgdol gobogn®-39dsbogy@o mgolgdgdo

Lobmgby@o bosm@odesggdo
CIIC
Pobbadaezo Ne2 | Ne5 | Ne6 | Nel2 | BH® | BHC | IM Ne3 Ne9

dgo- | oby-

@0 | gopo
dobyy@o Fogoo %
Bgbo, sG> 9dgdgbo
Bbgbogxdo ob 14 |25 | 25 |2426| 17 | 17 |20 | 30 S I
dom(33a090do, mbggoE
damds®gmdsdo 50 _ _ _ 60-65 | 60-65 _ - - - —
Bobogdo, sMsbsgmgdo | % | 56 55 50 56 57 62 49 44 45 48,5 47
Fgoedo ¢blboswo bog- | % | 0,5 | 2,5 | 0,5 - 0,5 0,5 2,5 3,5 - 0,5 -
009 9ds, M
99909bo
bo@o®mo, oG 9dgHgbo % | 08 | 28 | 28 3 1 2 9 3 32 5
®30bols omdbowo,
oMo 9dgBgbo % | 0,05 | 0,08 | 0,1 0,1 0,02 0,5 |0,05 0,05 0,06 | 0,04 | 0,04
3o i0dol mJLogo,
o 9396 9bo % - - - - - - 1,2 1 - 1 0.95
mogobygsmo ggbmano,
oo 9dg@9bo % _ _ _ _ _ _ _ 3,8 _ 2
39mogbs@olibmgbgds
>@5bo e gbdo % | _ _ 56 _ _ _ _ _ _
sbogobydo blibotols 4-6 | 4-5 | 3,5- | 4,5- 3,8- 3,5- | 3,8-| 3,8-55 | 3,6-4,0 | 4-5 4-5
pH 4,5 55 4,7 4,5 4,5

B0 JLsAmAlL oJgb gomombydo bolosmo s sbomby@o bobosmols bogmog®gdgdomsb (Lom-
0d@ 53900, Lowgdsggodo, b0dgdo) 9OHM0g@mJdgogdolols FomdmJdbol gblbo bofoggdl, o6
20dm0M9i3bgds s IB0EIe 393gds Byogol Jumgoangddo, @si 0§33l dobogngdols g30bmdo-
ol s Gyogol bo®olbol goydxmdglgdsls [1-4].
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3b®ogno

Lowgdogo Lobmgby@mo Losm@odmsggdol sbogobydo dshggbgdemgdo

dohggbgdgamo

Lom@odasgo MK

Lom@odasgo M3

Lomgdagol 0g@-Loby

4o30b8900 gbgboano

V3569 93bgboano

dsbgdo Fogno, % s@s 9dgdglo:

Bgbo 10 10
Fyoedo gblbso bogmoghgdgdo 5 5
booto 50 50
L0d 336039, /L3, >@Sbs e gdo 0,35 0,35
pH 7-85 7-85

L0bngby® Lon@odasggdl, GmImgdlsi gOmbso®o Lom®odmsgo s bsibodsgo mgoly-
b9060 oJgl, Boggznmgbgds XK s JDKO Loom@odmsggdo, @mdgammsash 3o@ggero dowgdaeos
A9db0gn®o Bgbmagdols dobobg, bomerm gmdg — Bgbmangdols s bganmgby®o (3b0ddgsgyg-
b0l (ogobyygao 3oM550bgd0l) boboby. 53 Lobmgby@mo Lom@odmsggdol Loibodsgo dmdgwg-
b5 300w ggs 300 bobBo@domgsb xodkgdo Lom@odgsgo bofogsgzgdols s@lgdmdom.

slobgagdbyamo Lom@odesggdol godmyggbgds 2oblsggm@gdom @siEombsaeyg®os ogb@ols
AYogol odbowgdoliol, Goasbsi 0bobo Fgos®gdomn 0msbsd@o@ss aobsfomgdyao LE®Y]-
AYOY 9 gdgbBgddo s 3HoEge wsgoJbodgdymo — o gddo, Gol gogyowsi dbodghbg-

@gbo 0bAEYgds Bysgol [ysedgogaymds ©s bbgs mgolgdgdo.
Lobmgby®  Lom@odgosg bogmog@gdgdmsb gomoe  @ysgol [o@dmgdsdo aodmoygbgds Lo

0G0dg0ogo  Fo@Emgsbogm@dsmegdool,  dgasdobmgm@dsmegdowol,  ©oosdosdopyg®o  ©s
bbgs gobgdo. Lom@odasg }oligdl doGomswsw 094gbgdgh BYysgol ©sds@gdomo aom@odgmolis ©s
‘d93LgooLomgol, bognm ©sdmyY ogdas om0 gsdmygbgds 5@ brgds. 53 Golbgdom yom@odeny-
@0 BYoggdo aodmomhggs dooeo  LagJldgys@ocom mgoligdgdom ((3ggmedgogamdom, [ysedg-
©gaMd0m s bbg). Bm3ma®sgoygm ¥dbgddo 3o dom YROM mobsdo®o mgoligdgdo sbolosmngodm,
300009 03 BYyog9ol, OMIegdoi 53 Gobgdom sMos odydoggdyemo [8—10].

©slggbs

SdM0y00, 537 doggdgmos 0gb@ol Byogol ©sdbswgdols sbogno  Fgdbmenmaos, @mdg-
@03 ©o0bgMs Lodbgo®m ©sbodbyamgdols 0gb@ol ggbloEdaol [o®dmgdsdo. 3bgao goyeo-
3oboboools s mbggoo Fm@IoMgdol Jgmmeo  gobsdo@mmbgdl RgblsiEdmol (yomdgog-
3005, Loko®m 0mdmsdeg mgolgdogdl s bgosdo@msb do®ols dodog@gdols Loodgommobsls.
sbogno dgmmeo 3Oma@glbyaos, YbOYbggaygmal Gysgol bo®olbbol goydxmdglgosl s dobo
Fomdmgdol g539]B0obmdsls.
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LIGHT INDUSTRY

CLASSIFICATION OF YUFTED LEATHER AND TANNING MATTERS
T. Maglakelidze, S. Rotteli
(Georgian Technical University, International Association ,,ST- GEORGITALI")

Resume: There is provided information materials about the classification signs of yufted leather used
for the surface of military and other special shoes, there is explained the essence of tanning process and are
presented the groups of tannins, used for yufted leather. There are also given their physical- mechanical
properties and purposes in the tanning process.

The article is particularly distinguished with detailed information, which is presented in the tables:
leather boiling temperature according to tanning substances; properties of tanning materials (chromium
zirconium, titanium and ammonium sulfate, complex, mineral, vegetable and synthetic tannins) and their
multi—functional purposes; physical-mechanical characteristics with relevant exploitation properties, etc.

Key words: chemical and physical-mechanical properties; classification of yufted leather; tanning

matters.

JIET'KAS IMPOMBIINJIEHHOCTD

KJIACCUPUKALIUAS IOOTEBOM KOKU U YIIOTPEBJISIEMBIE 1YBUJIbLHBIE
BEILIECTBA

Maraakeauase T. A., Porrean C. [I.

(T'py3uHCKHUI TEXHUYECKUI YHUBEPCUTET, MEXTyHapoaHas accouunanus ,,ST- GEORGITALI)

Pe3tome. PaccMOTpeHBl MaTepHaibl, OTHOCSIIMECS K KIacCU(PHUKAIMOHHBIM 3HAKaM O(PTEBOH KOXH
yIOTPEOSIEMOM /I TOBEPXHOCTH CHEe00yBH BOCHHOTO U JAPYTOro Ha3HAYCHUS; pa3bsCHEHA CyTh mpoliecca
nyOJNeHUsT W TPEJCTABIICHBI TPYIIBI YIOTPEOISIEMBIX AyOUILHBIX BEIIECTB JUIsl 1yOneHus 10()TEBOH KOXKH.
A Tarxxe MpUBeIeHbI X (PU3MKO-MEXaHUYECKHUE CBOMCTBA M HA3HAUCHUE B MPOLIECCE Iy OICHMS.

OcobenHo wWHTepecHa ToapoOHas WHQPOPMAITUs, KOTOpas MpeacTaBiIcHa B TAOJIHIAX: TeMIlepaTypa
BapKM KOXHU MO JyOWJBbHBIM (LIUPKOH XpOMa, TUTaH, CyJdb(paT aMMOHHUS, KOMILICKCHbBIC, MHUHEpPAIbHBIC,
paCTHTEIbHBIC M CHUHTE3HBIC AyOWIbHBIC BEIIECTBA) BEIECTBAM M UX MHOTO(YHKIIMOHAILHOE HA3HAYCHHUC;
(1)I/I3I/I‘ICCKI/IC, XUMUYCCKUEC U MCXaHUYCCKUEC XaPAKTCPHUCTHUKU C COOTBETCTBYIOIIUMMH OKCILTYaTallUOHHBIMUA

CBOMCTBaMH H JIp.

KiroueBnble cioBa: Z[y6I/IJ'ILHLIC BCIICCTBA, KJ'IaCCI/I(bI/IKa]_[I/Iﬂ IO(bTCBOI‘/'I KOXH, XUMHYCCKUEC U (I)I/I3I/IKO—

MCXaHHYECKHE CBOMCTBA IIy6I/IJ'II)HBIX BCIICCTB.
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TOURISM

ECOTOURISM - TOURISM INDUSTRY
N. Shavishvili, M. Kaishauri

(Hydrometeorological Institute of Georgian Technical University)

Resume: There is presented one of the actual direction of a tourism — explanation of ecotourism,
reviewed its meaning in a modern industry of the world tourism; there is evaluated ecological meaning of
ecotourism to solve problems of safety environment for prosperity of country and stable development of its
economics; also protecting from an anthropogenic negative influence on it; it is charactered the basis
principles of the ecological tourism and its nature: there are given perspectives of ecotourism development in
Georgia.

Key words: ecology; ecotourism; tourism; tourism industry.

TYPU3M

IKOTYPU3M B UHAYCTPUHU TYPUZMA

Magumsuau H. I'., Kaiimaypu M. H.

(MHCTUTYT THAPOMETEOPOJIOTUH TPY3MHCKOTO TEXHMYECKOTO YHHBEPCHTETA)

Pe3tome. [IpencraieHo ompeneneHne dKOTYpU3Ma—OIHOTO M3 aKTyaIbHBIX HAlpaBlICHUH TypU3Ma,
paccMOTPEHO €ro 3HaYCHHWE B COBPEMEHHOW HHIYCTPUH MHPOBOTO TYPHU3Ma; OIIEHEHO HSKOJIOTHYECKOEe
3HAYCHUE JJIs pelleHus MpoOIeM OKPYXKAoMUIeH Cpefbl, OJaromnoayyus CTPaHbl U CTAOMIBHOTO PAa3BHUTHS
SKOHOMHKH; a TaKXe CaMO3allUTHl OT aHTPOIIOTEHHOTO HETaTHMBHOTO BIMSHUS. XapaKTepHbl OCHOBHBIE
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TOURISM

TOURISTIC-RECREATIONAL IMPORTANCE OF HEALTH — RESORTS DISTRICT
OF BORJOMI GORGE
M. Kaishauri, N. Shavishvili

(Hydrometeorological Institute of Georgian Technical University)

Resume: There is considered climatic and medical pecularities of health-resorts of Borjomi district.
There are described several mineral water sources and there are conducted their classification by medical
features.

There were evaluated, health-resort and recreational resources of Borjomi region. their modern
potential was established, their effective use recommendation methods was formed.

There are given development prospects of touristic recreational importance of Borjomi district’s healt-
resorts.

Key words: district of Borjomi; mineral waters; recreation; resorts; tourism.

TYPU3M

TYPUCTHYECKO-PEKPEAIIMOHHAS BA’KHOCTb KYPOPTOB
BOP KOMCKOI'O YHIEJIbA

Kaiimaypu M. H., lllaumBuian H. T'.

(MHCTUTYT THAPOMETEOPOJIOTHH TPY3MHCKOTO TEXHMYECKOTO YHHBEPCHUTETA)

Pe3rome. PaccmoTpeHs! KIMMaTHYECKHE U JieueOHbIE 0COOEHHOCTH KypPOPTOB bOpKOMCKOTO YIIIETbsI.
OnucaHO HECKOJBKO HMCTOYHMKOB MHUHEpAIbHBIX BOJ M IPOBEACHA MX KiIacCUpHUKanUsi IO JIe4eOHBIM
cBoiicTBaM. OLiEeHEHBI KypOPTHO-0370POBHUTENbHBEIE pecypchl Bopxomckoro paiioHa, yCTaHOBJIEH COBpe-
MEHHBIH MOTEHIHAaJ, JaHbl peKoMeHaauun ux 3¢dexkTuBHOrO Mcmonp3oBanusi. ONMHUCAaHO TYPHUCTCKO-PEK-
pealroHHOe 3Ha4eHne KypopToB BOp:KOMCKOTO yIienbs ¥ epCrneKTUBBI UX Pa3BUTHS.

Karouessble cioBa: Bopxomckoe yiiesnbe; KypopThl; MUHEPAJIbHBIE BOABI; PEKpealys; TYPU3M.
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HISTORY OF TECHNICS

REGARDING TO THE ENSURING COSMONAUT'S VITAL CAPACITY
A. Betaneli

(Georgian Aviation University)

Resume: It is known, that the first and obvious result of weightless, which arises during the flight of
cosmonaut into the space is rapid muscles atrophy. In fact, musculature is shutting down from the human
action arena. That's why all physical characteristics of the body are falling.

According to the author in order to ensure effectiveness of cosmonaut we have to use the ideas about
the sixth race and superhuman. Besides it is advisable to use genetic technologies.

Key words: cosmonaut; race; superhuman; weightless.

UCTOPUA TEXHUKHU

Ob OBECHHEYEHUU ) KU3HEJAEATEJIBHOCTU KOCMOHABTA

Beranean A. U.

(I'py3uHCKHI aBHAITMOHHBIA YHUBEPCHUTET)

Pe3rome. I/I3BGCTHO, YTO HEBCCOMOCTH, BO3HHKArOIIasd IIpU KOCMHYECKOM II0JIETC, MIHOBCHHO
BBI3BIBACT anO(i)I/IIO MBI, KOCMOHaBTa. DaKTHIECKH MYCKYJaTypa BBIKJIOYACTCA M3 MOJA ACATCIIBHOCTH
KOCMOHAaBTa. B CBfA3U ¢ 3TUM U3MEHSIIOTCS BCE (I)I/ISI/ILICCKI/IG XapaKTCpUCTHUKU OpraHru3Ma.

,Z[JIH obecneyeHus KNUBHCACATCIBbHOCTH KOCMOHaBTa B KOCMHYECKOM TIIOJIETEC MOIYT OBITH
HCIIOJIB30BaHbl UJCU O IMPUMCHCHUU IIecToi pacbl U CBEPXYECIOBEKA. KpOMe 9TOro, MOXHO HCIIOJIbB30BaTh
TCHCTHYCCKHUEC TEXHOJIOTHUH.

KiaroueBble caoBa: KOCMOHAaBT, HEBECOMOCTh, paca,; CBEPXYCIOBECK.
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