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R Kn this article is considered the unsteady flow of viscous incompressible electrically conducting fluid
in an infinitely long pipe placed in an external uniform magnetic field perpendicular to the pipe axis.It is
considered that the motion is created by applied at the initial time in cocstant longitudina pressure

fall.The exact general solution of problem is obtained.
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N Ry method of successive approximation there has been studied unsteady problem of an infinite rotating
porous plate in a conducting fluid with account of heat transfer with variable electroconductivity, when into the
plate takes place injection of the same flow with n(t) speed. To determine the thickness of the dynamic and

thermal boundary layers, differential equations are obtained and found the exact solutions in special cases when
the injection velocity varies according to different laws and between the thicknesses of a functiona dependence

of the form d, (t) =gd(t) . All physical characteristics are calculated.

O Ry method of separation of variables, the functional solution of a number of boundary and boundary-contact
problems on thermo electric elagticity equilibrum of single and multi-layer bodies, limited with coordinate
surfaces of spherical system of coordinates, is constructed. The body is affected by stationary temperature and
electric fields and surface perturbations. The eastic body is considered as transtropic (transversally isotropic)
with surface isotropy r=const.

P Kn the paper a problem of planning manufacturing goods is considered which is a problem integer
programming and is solution by the method of dichotomic programming is offered. Also considered is a
problem of design works selection, which maximizes profit. The latter problem are solved by he method of
dichotomizing programming.
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P K this article we considered the unsteady flow of a viscous incompressible electrically conducting fluid in
annular pipe under externa radial magnetic field. An exact solution of the problem in the general form and its
extreme case are obtained.K




Q Ry using the method of successive approximation we have studied the unsteady rotation problem on porous
plate in a conducting fluid with account of magnetic field and heat transfer with variable electric conductivity
S S, land injection velocity u,, Uy, —
TO 0
To determine the thickness of the dynamic and thermal boundary layers, differential equations are obtained
and exact solutions were found in specia cases when the injection velocity varies according to different laws
and between the thicknesses of a functional dependence of the form d; (t) od(t). All physical characteristics
of the flow are calculated.

®3 280~i8f 8§W

+~£2«wo’  ~-£23-£ §

o

J¥ £
¥ ~ « - | E~«C8¥48 8§

+

@ - 2-°§L~ Zi‘“ﬂ£a<<W0'~—|£a-i=j ¥~«_«i£«ao~_¢

NgK= ~j 80~w «~t~2 ~q~=¥~«wjq 8§28zx8I NP O=
==-8g~°~w f=-~pnp82 8§ ¥ ~«- @j-£ «

2 £7 2§03 ° §
3§ £°+§2f

OMNP
HE-~«CE ~°£=x~TE£2«wW0 ~-£28-==pu~°«-C¥E£-82§~=
pEt~" ~2+] =pO8YFH—*J£ +| =NNO=-~7T~2+] =-°=j97°8§2
H- ~°- %K
t~T£2«wo ~—£28-p8=¥~C«-jL£«d3 @88z~ ~2 ~=~¥f 324
«8T£¢  8§8q=¢C~=p£8j~"t=~«g~«8-CE£28§=+82~ 3 +8q=¥-~q
+~08qT+xtK=--"£288=q~"8+= -2-¥£g8&8+=-08(HCESG=pPE
tpH- °8=0@~+3T£ §K=B2+=NIBEM=0BHI¥ £-82 §K

I+

~qfE£a«wWo ~-fa- q-¢3°~¢=¥~«~°Qq33a8§~K=«~+p8§=«|

A
—

£°08§~-8= ©--+2°3 8§38 8= «-C¢CE£28§~= ¥~«---£-£ 3238§Ks
8°0 £ ~=Q~"«&«CE£ ~-8§+t=¥~C~n- £28+t~xW="£°=«-"73
C¥E ~= HU-=—~xtnu-°- 8§§x= ¥~-2_-3f ~| = ¥~-8782EL£ ~=
CE£o-°«~i 8L 8§C¢C~—-=w~ " £ [ E=¥~C¢C~t"8~=2¢C~= -3.+=2¢

© £q8§K




©° £ 3af §
¥ £°
, , ©° £ 33 8+t=+~(E£2 | ¥~«-jE£«8x= 8§ +
~7 2 _ o ~ 2
@ sL ¥~«-«jE«?°®°~-¢
NgK ~j 80~wEl [+~8§-g8-°-=«£ ~-8€ q 8§28+x8=0| NQQO
, K« ~w~03 ~
~K«3°p32ag-~
i"- ~°p8=¥-~--78283388~= «~t~2~qg~=¥~«wW?E£E- 8z =
i-i ~¢- §+=qf£-°8£f£ 8§zl =xt~«pE-£E 8 . Z«f ~a8§08+t==w
+t2~28f£ §
¥  £°
© e ., +2 ~2§8+=%§|g=g39°%° ~~? ¥~«'la£<< § +
@ - = §L~ a§i|_©‘a§i3:¢~i~ﬂ©°£ 3 a ~¢¥§ § °~_¢
N ¥~«-«j £« ]
N K | ’0'°3a§::::¢~2
K | §-2£-+83°- 8%
K | ¢~- 0©O8¢CE 328f -~ @Q I U
K ¢~2'§°q3a =« - 7
+8¥°wEf+tq~-K=%~
2 £ -803°8=g3°
«pE-£ a- ~] OMN
O| K 0n8° 0§22 8§+
K ¥~-,  -¥~¢C-£ 328§
K ¢C~w~ 328=«C¥-« @UN |
23] =123 ¢C@AUFN=TO-&
t~«£j8£°-=0-
¢t~+© -£q£2~®p 8§
¥~«~°" "7 £ 3asg
123 C¢CE£-2£ 8§+£=-a~
gf, 8x£ §+=0° £
PlgK= ~j80~w«~*83°8=+~Ww8°0Ox~«E£j 231 q 82§ R=¥’
“K=«3°0%28|¢C8§-~«80O~ - OMNP
'K=—|§g~°~w 2 £ =8¢
gS°_|~a
«pE-£

N M




QK-K £°8p 828 ¢t£f£wom-°«~j88§x=3pnlxt~«£j4x23] g 8§22 {MKO=
CK=¥8-°¥- ¥~-2-23af £ §=w-~ - OMNP
CK=¥-¥-2a~w °2.f£2a&-| ~=8+x=(2£ =8¢
a K=z¥- ¥-a—~w g3 ° -~

«pE£-£f
EOUF

RK-K £°8p  82g¢~¢" 03 - | 8£ 8§x|t~«£j1x23] q 83MKO=
CK=¥8-°¥- g 8+t£f£ ~=«3¢-8§7 - OMNP
TK=¥-°"-238~«-j32a. §qg8§=w~2|2£f£ -8

¢° -+ g3 ° -~
«p£-£
EOUF

SK-K £°8p  8§2+t~03q~°8=u--8+x|xt~«£j 123 g 8§23 MKO=
°CK=¥8-°¥- ¥~t8«s3238§=¢~=¥-~ - OMNP
¥K="~"~(8p«8«~°qg32£f£ §q 2 £ -8C¢C

H~°«- «-838=«-|Qg?3° -~
w~af 8§q=p£0O3 «p| «pE£-£E
+tf£328+=¢Jw~ 3 ~ ==
C£o-°«8° £ 328§ EOVF
«KC¥-«~°E- ~

TK-K £°8p 82| - " £2«f°8 =qg~-|xt~«£j1%x23]q 838 MKO=
CK=¥8-°¥- ¢~2"8§°q%2a8§=+x7¢£F - OMNP
¥K="~" ~qf8plt~w~ 338§=«C¥-«|2Ef -8¢

~ow°3a8§=«-j3a.-.|Qg3° o~
w~2af 8+=¥~q ~2 «pE-E
~ =ZE@

UK K -°8=«8«~°Qq32¢£ 231 q 8%R

q~-~ °~C¢C=¥~a~puj OMNP
¢t~2"8°q 8q=p£O

NN




©--~23°8q=¢~-°¢|]
£°q¥""°-'~ﬂ§:D |
«C¥° ~¢ - -~
|
OEOVF
O MNP
V K K gf--" ~a8=+28«£E? g 82 8=+8|
iZ°3_23°§i—u0§
| §28§-6¢°3°28=¥~°
~«-j~"8*tz-«~¥-~2
| OEQS
O MNP
NMI K BE--"~-8=qT£?2 | OMI
+8° °j80g8=t8%2¢E
p£o£3a§=a_o«§i
w§°8§qg~¢8§
¢t~«- ©8¢CE 3af £
OoP
O MNP
N N 2,§°q§i: ~° ¢ -
+8«~028+xt=-0®2 §«
. §2 8+ 8|
~K=9~ £8p [+8§¢C8C¢C8+t=¥~-1%-~ g 3 S
«K=f~ £8p [t~°2.«§+=¢C° B+ #1(7)-20133£§’—|§‘()©+§:
t~«£j-8£°-=9g3° - =
¥~-~q9q2£f -~ K
NQ a 82’ §+=¢8~«£E?
°3-q~=°"8j 1" §¢
_ _ _ _®2§«~a30§:i§¢ q §a§i§|
«E:¥~ Egp ¥~-+~, 0" °~=¥°¢£ #1(7).20132£_—-§©3°
= p ¢~°2'«§-’—_=¢0\§i 3_|§,£°'_|'§2
+~«£i—.§£°-:93°
¥~-~q2£ -~ K

NO




NP ¢t°£O0~¢8=+8+2 £
¥~-+~,0 °~=8w3

= o —¢° — o q 8§28+§]|
~K=9T~ £8 T£ §x=¢°-+=°F§£ — °
- K=19~ £§E ¥~q ~28+u8-£B§ #2(8).201325 ,—'§°©3 ! R

+~((£|—|§£°-:93° _'§ £ i§‘
¥~-~q2£f£ ~ K
NQ ¥~-8§  §=¢~°2 «
©-t §+t=«~=%8=
¥~-q ~28+tu8-£ 8§

- ° _ g §28=+*8§]|
~K=1~ £8p [ ~°¢-8t=:§«~o02 8 ;
«K=19~ £§g - ®2 §«~2&3§p’ _|£a#2(8).20132£ ’—|§‘()®3 ’ R

¥~at~, 0 °BtK=% "8 £7 %879
t~«£j-8£°-=¢9g%°
¥~-~q2£f£ ~ K
Ne~p°-«p§= = ¥~-98§23338~= -°= +t~.°¢C£-, £= = ¢~ °¢
= ¥~-~u8? £

t8«£2°83%38~¢= = ¢~= 3puy-"£2~¢= g~~~ °~¢
®2 ~+280%°8§= «~*~28+t~¥~-=C~«, ~C£ 3238= O-1t8§K= ¥~
¢t~2"8°(q3238§=z«--~0"£q8+x=zx7T ~¢~zx97 ~=+t8¥°wWEK==%2~2
¥~«--£-£ 8§+= t~p3w £ £= pEC¥E£-8§2§~= o0 °32a§=

¢t~2"8°(q%28=«--1~0"  £q88zxz2Z¥«xwPLBLH-32 £ §+3F¥~~p Y
pga Fe~j §-~23°8§=p3 2 [ §~K=~¥f 338§~=pf+t~ ~«§*§=¥

OK~p°-«p8§= = ¥~-98233a8g~= = -°= «-@®8§°C~®8§°EL£= pu-~
Yoo -W§ L T3§==C-2 §°q §q=¥-(§«22§=«-°qOqf~=-
¥~«--E£-FE~BIwWw £2 £= ¥~~~ 0 °PFEE~ZEW~8§=T £«8-~Tx-f

+°3ag-= £ﬂ£°¥§~: ¥~«--£-£ 328~]= J-%£Yr <t 8§D w]
¥~3q9g ~28xpu8§- a~¢=¢~=¥~q ~28xpu8-£ 8qK=pECE¥E
pPExt~ ~«8x8=¢£ ®§3°£ § K

PK-p°-«p8= ¥~-8f88FX° &= +t~w8§°© 3£ 8§xt= °TE£ £ §I =
C°£0~¢8§=03 w8+==8-£°;8328. ~K=no3wf¢=pE£°  £32a8§~=
~OME° 83 8~= «8§~T2-£ 8§(g8§= ¢C8nE°EL£-j8§~23°8§= ¥~-2-2

«3¢C«8 £ 8§=pE£° £3238§~=8+£(q8=2~T78ql—="°+-8«=@8CFEL ¢3=§
pEC~°£ 8§q= ,%3+28= ¥~-2-23f 8§§g= «80EL£ 3328= pECE¥YE ¢
£f~0-4-22~ 2-=w~ ~~l==°-«£28§j=~08w °£ ~=pu°§32a8§g=

T ~03%34a" ~= ¢~= «8+8= «8§TE£¢  8§g= «~ +*8«~23°8= ~«®2§
©- £o8pP8§As+t~p3~2f£f 8§(Q=¥~«-89q 2£ ~=08-~«803%°8=w~
CA U K

©2 ~+ 8§03 °8§=¥~-2-2f f §
=¢~«~0~"p8§°E£ £2 8=H—~22°
w~ ~ £ 8| =°-«?¢f §i=p££+~ ~«£ §~a=° ~a3°—¢£0-°«
®8°- ~t+t=@o-°«~23s ~¢_§+£q§ £_+~ﬂ o .
£E £ p8=pLf«~" ~2=w-~ £ =¥-~--z27"

1l
w
®
w +
1




«28p ~£2- £ FiCH-FFNZL£° qc~-£08§+~¥~~

RKge£@~¢- §+=0©2~28§03°=Qq£-°8§~p8§=«80£L 338=--~%]|
W~ £ §= U~°«-~C¥E-£-=°£~233°=w~ £ #4335~ 4+
C£o-°«~ji 8L 8§K= p--a~2p-°- 8+=~¢KPEAE-8E £~~~ (8
W~ £ ~¢= ¥~-8§f8§2f£ ~= ~°~°f£-~a33°8§= w~ ‘£ §|= °-
a~°¢- §q Cf£o-°«~j8f£ K= g8§-~«C£ £ §==1 p—-l,t<§3—§~
¥~-78§23%2a8~= ~¥°£q £= W °§+= «-C33F8¢E£EY¥Y=-2§:="1

¢t~¢¥£-82~¢~ 0 a3 5 | 8§8f£ 8§38 °°8F ¥ f&-£ £ 8§l = °-
H8-~~0«CE¥- ~p8§= ~°= «-¢8~-= 8«= ¢C£ 32E °~t-q—C¥E£

:~°((-—|§3a=Q3—| |§£ iK

SK= ¥~

~+x~782  £28= +(L£XEF*x= «B2EW~33BB= «C¥-«~°E-
~«-~7+x-81 = °~¥|- 2 |j~0Oc~--08§28 L += °-¥-°;= ¢°£0~C¢C-
¥~-2-838f£ £ x| =~¥°£q £=xT£328+x=" ~«~¥°£ 8x=pE£z*-~
d¥~°¢~= ~«8+~= ~j82af£ 3388~= g~ 8§¢C~--= ©a~i§©3°§=
peEd £t~ ~«- ~l = °8+£= gg~-~T«~C~j = ¥~-8  §= L£w&«~°~(j3
¥~«-«p” £ 8=w~ ~ £ §=3¥3af fa ang§2§~K

§ = = «C¥- «~"°{
~,0 °-=0®8°- £ =¢~=¥"8 " £-£ A
PE«qQY £ ~p8§=qgq~-~ °~C¥~-~u82Ef ¥AGETHFTE=HTLY BT
© £qf£ p8§=~08w °£ 8~-=¥-~«t8«~"8§=w~ £ §j=¢~=+t-
+t£328+=p8¥-8qg=£°q¥  ~°-" ~-8

UK-~p°-«p8= «-jL£«’3288§~= £°qQ¥  ~°-"~-8§= on8§°ng§2f §¢
¥~¢~p- " E£2~| = ¥~~-~28§ £ 3a§~—+—<¢§0£3+323§§t plE-¢ £8¥ £
PECE¥8+t= 3 4+2= ~«-Tt-~2q-=pEC~°£L£ ~«= ~"T"E£-~]=7°
~~+8~g£f£ £-= ©8§° o828 to= °BW~£L 3383 = «C¥- «~°E£- ~=|
gE-°88+x=j¢-«82 £ ~=~U=CoL£=W82°£8 qPEtRBE=IM R~°¥2 £ p§
VK ~p%p8= = ¥~«-0" 3£3838~= pof~-" ~-8§=j8§ag-¢°32ag=y
¢~2"8°qg 8+x= «- «E£CE 8§+~+xK= ¥~-9782832388~= ogf--"~-8§
i 828§-¢°328= ¥~°+8K=«80 3288=pE£CE¥E 8§+£= 3 +2 = ~«
TE£a@~= +8¢C8¢8+tq 8%l = °-«?f §iB+t=0¢+xRED2 28§ ¥
«C¥-«~°£- ~%|l=pf«-qgq~"~, £ 3238=«fqg-¢8§+IHi=k-~«8WEE® {
MIPRB 8+= o~°¥28f p8§~K= ~«~xtq~-~"£= ¢8¢8= jgq-«82¢E
a~°¢- 8§Qg8§=+8+ 8§+t=¥~°+£ =+K

N MK

K JN O
| JQ
I K

NNK=2"8°q8+="~°¢-8+=+*8«~028+=-®28«~233°8=+8¢C8¢C
t2Bt=+t~«£]-8£°-=9g3°2~28§= ¥~-~q2£ -~ K

NQ



K
NOK 2§28 §+=¢§~«£2°§+=C~= °3 aq~=°§|
¢C~°2 . «§2=C°B#=-K=%E] ~§£°-=9g3°-~3§= ¥~-~q2£ ~ K

K
NRC°E£O~¢C8§= +8+2 L£«8+t= | -«E 8§x= ¥~
¥~q ~28xu8§-£B8g+tKzf}fH§EL£°-=g3°~2

o  °~= §ws3a/{
¥~-~q2 £ ~

w4+
I

K
NQK= ¥~-8§" §=¢~°2. «§+=¢°-+| = G-ft Sig=@~ 8FqBE% = "~ ¢
-®28§«~23°8=«-8p  -£2 - §+B¥=ht+t«f£QP-"8E£°K=f22% ~-~28§=

K
+~«Ej-~§E°-Lt~tp~"28.=]£-2°§= 2£ §0O3°§=£ +OFf
«pE-£ @8- ~p§ ==pE£+°33f 38F=t~«3p~-£

@ t~«3p~-HNELECL£+ 4 t~«3p~-=TE£2 «Vt~«3p~-+t=pL«t?®

N |[A~°«~23°8+=8=¢ aK:>~« ~ﬂ§ ~K=.3 ..__|£§p
OL£° - £ ¥&x-j ¢~ £EK= °8+2f£+§~
+§«2 08 £, £

®3 280~i8f 8§W
t~ ~°q  £%-p§
«--1-¥°~08£f 8§

¥  £°
«- - ¥°~088+t=+~¥~«-jE£«8t= § +

~7 2 _ 0 ~ 2
@ sL ¥~«-«jE«?®~-¢

N «,8~=T«~a" ~-~¥£f£ - £ 8§+x=ETf8CE g 828*8I1 NRR

N R



¢t§~¥--12280~3 ®2t§®| +~ ~°q £°
¥~¢~«p-C¢C£ §q 2 £ .80°% °
3 .8 £°+8§2

A~p°-«¥%HE§-T823 G ¥Lf -HBLELEFZTHE~¥--+x2800©-F ®X80O3 ° §
¥~C~« - ¥~ «&+ £ CE~«EQ- CEPBE3 p KeE -~ ¥° ¥-8+03 q  -8§2 §
t~ ~°q £3@32f£ 808 388§ £°+t82f£RLBupE-E£ HB®E| §~2- §
«K~¥8§+2°~22FK & -EEL£ EE§CC~T«~°E£¥ ~3tpf” +0~2 ~"° £
¢- 2-°~H4F -#2°3 2|-«pfE £ 12C&E- ¢+2°3 [ BE+@BH- ~2 ~| § §
¢t~3+t~0°qf-€~°2¥08§+t~ «EBEYH §~28t2E =+

+ I+

+t~T£2«wo’ ~-£23-£ §

¥~«-jE£«gzx=

*
@| ~"2-°8L~"2t~qfL£a«w0 ~-£2-+=4 ¥~«-«jE£«?°~-1¢

N «K=p8 ~°8plpE--F—~¥£ - EL~F+=¢ g §828%+8I1 OMM
"~ ~q8p 83 °L£O- %2 °3«-jCE~I-§ +t~ ~°q  £°
S8«E£C¢~wWE 2 - 8§03 °

£ -
3 8§ £°+§2

t~T£2«wo ~-£2%8-= ¥~-03(q =823 8§~= £t~«pE-E£ &-= o~0©3
«-jE£«3288§~= " ~¢C~x7" " ~= ¢~-8p-3%2f 8§§x= pE-- 8§zx=
PEt~ ~«8x~¢C=C0f£ ~-C£28=1%~79 8@OF~«¥Q-81=2«8CC, ~ £~ "H£® 2 -§&
¢~2-"£ 8+l = *~t8°-£ 8§x= pE«qQY £ ~p8= «8«€ 8§~
~3 88 £ a. ~K= ~«~ =¢°-+= 2~ " £-£ 8§~= ~0-8p-232
®8°- £ 8+x=C¢C~=¢C~-8p-32£ 8+=pLf£j] 28+t=pL«qgT £ ~pf§
CH-+t-+°3 [ 88+t~= ¢~= «-C£°-8, ~i8§8+tq 8§xtK= t~T£2«
7" ~¢~+t7 " ~= «8, £, £ 8q= "pf£-- £ 8f= °£0O0--1%2°3
PE«qY £ ~p8&8l = pf£x~ ~«8§£8§= £~0--x2°3 2._.°.= &+
t~T£28«wo ~-£2-p8=«-j£«?288~=¥2pn0B0L£28==s-f82§=¢
+~08qfNf 8+=30C£qf£+8=q ~2+~ 8§--£ 8+-~q 8x=0¢~=¥-~d
«~¥8§+2°~22f +| =8xf£=¢- 2-°~22f =xK
©° £ 33af£ §
. ° . ¥~«-if£«8+t=(¥ E£°
@ ~ 2-°8L~"2 ©° £ 32ag§t=+t~(E2 | ¥~«'_«i£«a § +
°~-¢

NS



N| «K=pu8§ ~°8plpE--F—¥£ - £
«fE2° £  £3 82 £ 28§03 °8§=¢8~
T3i8p 828l«£g-¢80%°8§=«S§

£°§W£ a~_°~2_°§3a§
pEt~t°3ag a—g¢

H+
o

J

w

I w

th J o o
o(ﬂ)Q(m
+ © i+
w “thw
N O @ —

uo

+~T£2 «wo’
«£q9g- ¢80~

©- ~%2°3

+ ~ «

«8Qg8Qqf 3%ag§g=
~©~2~"°£ 8§+~
C8~¥--+2808+~

i 8§~p8§=~°t£

a -_—

pf-£

©°£ 3ag= ¥~-@°

« ~

~=£

+®E£° 2§

¥§+2°~a2¢

~-£8-p§=¥~-9§232a8§~=3°0" £’
©- ~%2°3
sag=¢CEDE

T 8£

§1 =

§=©--2°-2§

° -« E£?® §j

2f£ §=q~-~«£¢C°-" £
8t °~ 52 §+®F | §~F~ £ |
§+0g 8§xK=zx~T£2 «w(

§+=¥~-9°8qg=«-«3p-~

£2~28£ §

v
) . Ll t2~2 882128 1qg=g g3 ° ~~2§ ¥~«-ia£<°£:
@~ - 8L lagi 0umerg-x-9q O°F£ 2og “O¥ETET
_|_«£°§¥~«-«i£< £
N|[-K=«3°0328C¢C°£0~¢C8=8-£°; 8 +t~«£j-J8 q 82§z R
@K, ~« ~fT8wi¥~" 2af~= ¥E -~ 2£_—-§©3i:~°q'£
T °8+2 £ +8KpxE8t«wECEY¥- ~ £ g3°-~23| 2£ -803
£EK ° 8§+2 £+ 8§~ «pE-E= |38 £°+4%
@OEOVFI
O-K=z«3°0328|¢°£O0~¢C8=8-£° 8 xt~«£j )8 q 8§28+ R
,~« ~Y8WEI¥~"23f~ - ~¥£ 2 £ 803+t~ ~°q’ 1
S °8+2f£+8~plt~w~ XBPo-° «8°E g3 °-~~2 2 £ 807
EKT° 842 £+ 8~«C¥-«~°"£- ~ £=| «pE-£ 938" £°12
,E«- «£CE£ 8§x~x| @QOEOVFI
PR« K=p8 ~°8plxt~t~«~°Qq2-=%2~J«| £~«£j I8 g 8§28+ R
~KO~j ~wE 2 f -80©3°8§=f£ +t® 2£ -803%x~ ~°q° {
~«-j~=£ 8§x~=¢~ g3 °-~~2 2 £ -803
T E~«-j~-£ 8% «pE-£ §3 287 £° %
©2 ~+ 8080~ 8§~ @NEOUF I

NT




QK« K=" ~° ¢8§~pl§+2-°8§8B3@a23°3a \+~f£°Qq~p- ~3q~8%| O
L, K= ~°3 «8WWE¥2E p8=¥~«-.t~«E£jI8Ef ~KE°£q?
«~t~23f 8§+=-£0O0-«®°~ 2803 +t~TEL£2«p
©- - £°£43 -8 £
p°-«£ 8§
}8--"~i 8
2 £ a-2 - ¥
¢ ~
qg~-~«£¢°
«~+~2af£ 8§
STr=8" -8+
RK¥K=C¢C~-£288~~T~2=«pE-£ 2- *t~«£j 38 g 8§28+ O
§K=~ £+~WEP£0O©--%2°3" ; 8§~+| 2£ 2803+t~ ~°q i
~K=2~ ~2~w¥~-q~"+£ 323F=p g3 ° -~2 2 £7 18038
-~¥f£ - £ Bt=po3 |} «pE-£ {387 £° 4%
+~w8°0© af | £=« @P E P MH
®°-j£+t£ 8§+x=¥~"|q 828+8§I
®° - ¥--, 8°£ ~

NK= «80£f£ 3238§~=03w8+=¢°£0~¢8=C¢C£f£o-°«~j88+=¢8nf"
PE«~ ~38§=+~¥Ff §+=0-£0§]8£-2£ §=«-- ~-8§28§~=0¢~
¥~q ~28+tUu8-£f«Bf@~8¢C°£- 8§q- 8= ¢°£0~¢- §%= q£
£-£ 8§ 8+t=«-¢8n§j8§°£L£ 32a8§=-8§-2£¥°~23°8=-¥3agq

OKH~° «-C¥E£-828= ~-¥~°8pE SLEGE«F*28F | £«- «E£CE
¢~«--2- 8§+=-¥~qQ~28+xtu8-£ 8ql=°~j=3%p0°-=«j8°E£~=4
8§, B ~pE£-- 8= °-¥-°j=¥+GxEL£E¥E2E ~°8=°"T£ 8§x=®
«-«£-&88&p -£2 - ~=—08=«j8°¢C£ ~=w8°8q~¢~¢=®8° " £2

PK+2~28~p8§= pu~°«-C¢C¥£-828~= +~2~&£° %8-C2 ° 8=« [EE
~«-j~=f 8§x~=¢C~=""E£~«-j~SE «EPLBQXEL£EpBECE2? | £82~H =
t~f£ +®£°2-=-0"2f£ K =@®°-jE£¢C3° ~z

4j« 82 -°8§-¥8§+=2822£«8x=C~«3p~"£ 8§+=«§, ~ax=pu-~
¥~°f«-«j £@8§=~°8+t= f£«- «ECE 8§x=pE+xt~TEL£ =¥~o-~°
S OEQE+8= «- 2a§z+= ~°B~—RE£ BE¥?2 «B0 ¥~°£L£«-«ij £2¢
pEoa~+£ 8§+~q 8§+= ~3;838f £2a38§~| = ¢C~C¥8-CEL£+t= °~«CEn~

«8«~°gqK= +t2~28~p8= «-jL£«388§~= «~xt~2f£ §+t= £0O0- «- =
° . «8f §ji=+~p3~8f ~+=8§WRAE ~=pLftu~ 2§2E§=FF=s<wE£ ¢
¥~-8+~ 0  °-x=j 383838 f £ 8= «~+~388F+=+2°3"723° 4 =
°~«C¢E£-~¢C=¢8¢CT~-+t=p£8W2E ~=~+£098§=¢~2"8§°q §+~=%=

RKt2 ~28~p8= ¢~«3p~"£ 3288§~= ~(~2= «pE-£ 2- ~*q-~n

NU



¥~-q~" £ 2238 ~FEE-8+= 3wl ° ©" 2 £ | £= L E«-  «ECQ
®°-¥-- 8°£ 8+x=«£(0-¢C80~=¢C~=¥~-98233a8~=«~¥~28(Q8§

t~£2«wo’ ~a£2- £ §

¥ £°
@ -~ 2-°8L~" 2|4 , S L B b
t~Y£28«wo’ ~—-£%28- =4 ¥~«-«j E«d|®~-¢
N |°Kji T £¢~w£l I I VO

K I O MNK

K

ME8¥-8=£wo —-£ ~=¥~-~03(q°£ PEEJq—BOBEF=-C++v§ §g §
~°+£ - *+= ~C~«8~-8+= «8§E£EP =YEE -« EFH=FxE¥~~£= w~ 2
- «?f 8= «- «ECH £ pES- |  £EK= ®° - 2 L£«Ef£ §+= w§°
¢~ "8 ~q=XpEt¥E -~ £ 8§= 3£ 8§+=+~p8p8=«-"2EAEL£ §
i3 -"~«8§=¢~=+27  ~Fl =27  ~¢~+7 ~=n0§ 8§0O3%°8§= £«- &
°f£,-a~=28=¢~=27 ~F=¢~=~2£ £=, £«- «ECE 8§i~¥~-]|

T£28q=E 8 &I-588-~«8§0%*°§=¢~2"82Qg8§2=4==af-~&FK- =

K
OFPKiT £¢~w£El | | NOU
K | O MNHK
K K
¥~-982a3 2§~ | =« 8u8xtw °8x=pu~°«- «
g 8+*£ £ 8= ¢~= «~T~+8~gf 3£ 8K= ¥~ -¥~C£ 32§~
¥~~-¥~°8pf 8§+= w8§°8q~¢8= «£q-C¢C£ 8l = «- - ~«§%¥§2f
«-jE«3288§~= a~¥f - §+= ¢~j 8§+= ~-28+£8§+«3°8= o
«EQq-CE£ ¥&K O3 q - &8 —°q  £2@-+= 2£ 2803 ° §}
t~«pE-H -~ 232 £28§+=+23¢CL£-2£ §+x~q 8§ K

NV



+2 ~2§£ §

, ¥ £°
F e , | +2 ~2§8§+x%8|g=gl3 9% ° 7~ 2 ¥~<<-|a£< § +
@ |~ 2-°"8L~" g, oagergu-q O° £ 22 TOE¥EIE .
-« £° ¥~«- «ij £« L
N SK=vHhc™ "~ ¥ x0WNK =FRBHFHFL XK K Q

BK=bWr FUXcl " fFbpitWp” "J=:FT
BK=ywWCWr % [b" b bbpb” bKH=T
BK=b' Wb :Wplf” p~ Xb CETMBX 't

OEOVFI

RUTFrFbK3WK= pWCLIrW= PLICK3 bWi= PbLIrfpb™ b~ k= p~ % J
PAWI P~ X :b#b=pWcebbe  IIMK=b" b” bbpb” bk2=T¥§f" pK=hB
bIbbecKeWkr K= bWw=""TPHb" thkph = EMRMEALNE K~ KB H=bLCbL b

WKUK=AWKKX bKiA="="#b=i"rb” " =FPRpF#+"  h=p~ % b

O 3K=vB¢ 7 W |37 p~ %~ 37 b7z =" = K Q
BK=bWr FUXKCE: FIbAMbbL bbpb™ b
EK=ywCwr W Pp” =FRpfF+bif=np
BPK=b' Wb':Wp

OEOVFI

W= pWCLIr = T I T " F FI'K= FRpREYL. Bbpbd b =TT =g ok
$pWcT rWp bbbKBHh=bWRpK' ~ b" T =c="" BN K=3WIX = Wt

~ ~

" bap =FRpF+LIr  K=%3W p  ¢cbK =p~ %" b~ K=Tbbrc¢c  rrlTr
PbLbib3k=i" rb” W=VKIEK=&"::" ¥~ ~ K
P | K | K Q
K |
K ) OEOVFI

qQT£20£¢28§~-8§= ©O--x2°3 | § §+= ¥~~-¥~°8pf 8= -~
~°~¢C°£0~¢= ¢C£o-°«~j 8L £I 1~+t8~q¢C£ ~= ~°~p° o8’
CEf£o-°«~i8E =p-°8xtK~«¥ ~°8=~«-j~=af 8zx=~«- xEfY*
A~p°-«p8=¥~-78§23ag§g~=;8§28§-¢°3a8=@~-£28] =°-«? 84
©8¢C£=¢~-°¢C-- 8§288~=x~Tx°-"=a~¢]l =¢6~-~°"£-8=-"°§=
g~-~ °~C¥~-~p82f 888F~= ¢~= 2-°«~23°8~= +3~=  £C~
~°~u° o8  §=UE S HE2ELt=CTCE ~=«8«CE£”°- 8§0g8=«8~97°2-

o Il th

oM



~ -=¢C~=x~«° £’ £2 -

CE®~°2 ~«EE2 EWO~ WHEREE - o £+- ° §

=«p£—|£

§x=CE£E®~"°

+~«£j-8E£°-=£°QL£328+=@®E°+- 1~23°8=pLE«~C¥E2-

NK~¥3 as§
OKt £° ¥ -

P Kq ~ «

QK& -~ ¥3p

1 1]
I+

l

RK 8t §0©-
SK¢§-~~=¥

TKE 2 ¥
UK- « ~
V Kq £ «
N MK~ «
N NeK§ ~
NOK2 £
N P«K~ §
N K~ 2

3 -

o

3

N R¥KS§ - °

N StK~ -
NT@- =
N LPKS ~
N V¥KS§ -
O MKE «
ONK® ¥
O OK- -

+ w

o

5

¢

1
—

N O K
1

a —

l

l

«

1 8—+-8 §° £
t° £=2 £ +~48WE
234 -8j~8 ° £
3a~psi828E°E

J

w T

- WL 8§=®°-0f+-°8§] =CE£E®R~°2 ~«fE-28§+=
+H+"WF2 §=®° - o £+- °§
«ERBWEE=@®°-nf£+-"°8§

«p " £EHh8EC& SwWwR°-0EL£E- °8§
3 °YRALJE=@®° - fL£+t-"°8§

+

o

, ~2+wWiES° £

a~+wWgS° £

£

-

o

«

I+

l

EP°8WES = ®° - o £+ - ° §
Ew«~°&2p28ER° -of+-°8§

T~ 8§p£ -8i28° £

o

8

-

38 §=@°-0L+-°§
3a§=@°-0f+-°§

Ta§=@°-0L+-"°§

33a§=@R°-0fL£+-°§
3a8=@R°-0f+t-°§
3a8§=@®°-0f+t-°§

3a§=@°-o0f+-°§

§ +3+°- W £ ®XAF £ +- ° §

¢ 8§ —pt'-§ 288 £

3a§:®°-

af+-°8§

AE=8 4B t8ESH2 =®° - oL t- °§

'@ P WES2§=%°328=0°-n0fx-°8

D« QWE?2§=+°323§=@°-0L£t-°§
®°-nf+-°8§

§~p 8285 2§=%°323

~8p«Ei~pl EBH+E | §° £
° i M« BWE32§=3n°- ¢+

ON

3a§=@°-0f+-°8§
g

§=-«~% U~

£28§

3

o]

o

t



t~T£2«wo ~—"£2 - +x=d4¥~«-j E«8*x= § £
¥~«-«j E«x?°~-2¢

N@K=0~78~-81 °©8§-a~ £2-28§+xt=Z0- - +t~¥~«-«j £ PU
aK ~2~a" 87 ~\ @£ {8f£ 8§x=0--#x~728= 2£
a K=" f£°32a~p~ § 3 -8  £° +82

g 8§28x*81 37
OlaK=f«E2 §wEl «E° T -8§+=%8§«?20 *-~¥-~«-«ifl PQ
«K=«-¢C£ ~w£El «~~+8~qf 2£ 8§+l +x~728= 2£°
QK:’£°3a~i'§a~ _°~2_°§33§:t~ 3_|§'£°i§2
¥K=¥3°£p8WEIT8+t~=¢C~=®2 ~+t2«~+8§ g 8§28§+8I| =
TK=m3 |~ ©--+2°3 [ 8£ p

PlaK=f«£2 8wkl 1#8q--8+x=38§°8 - +t~¥~«-«j £ SQ
«K=«- C¢C£ ~WE | p~«p§i:¥~~_,¥~°§._|...ﬂa§= 2 £
oK="£°33~+"&§ ©--%22°38°£ ~K=¢ 3-8 £°+§2
~f £33 «wo ~-£2 q §28§+§1 =

.K
A
I
+*®

w

o

th
©

wn
=

th
-+

¥~¢~97%3° " 8+x=«,8¢8=0--x2°3 [ 8f£ 8§=pE£-- 8x=«-8p"’
«8§+x8=pE° £ ~= (CEf ~= «~*~28+x| = «- «E£¢C8§=¢~2"8§°q
1~+8~9g8+t=¢~=%29 " ~=op~ 2-°f£ 8§+=¥~q ~28§+xtu8-£ 8qK
©- ~-+2°3 7 | 8§f£ &S=BESWXEE °2 . £38§=¢C~=+x8§  °j8§q8§K= °2.
¥~«- - £-£ 3

2 8=«~*x~28+=pL£+x~F 88 BEF =28H=F8x1 = |
©- « 8§-8°f£ 32a8K=«, 8§¢8§=0--+2°3 ; §f£ 8§=«3Ip~- 8x=
+8«2 088+l = «C¥°~¢C- 8| = (2Px¥~CEW,-£ -8 +8l+= =~ °] £§j2
£O- =- «8§0%°=«-qY-" -~£ H-¥£«§? -§a=pB®E+t=pE£° £ 8=

+ 1l

" ~°8§~22f 8§+ FVE -~&BV® °§=~-~28§ §K=-«~¥~28qg~¢C| =°
i Ei T2 ¥~«W2E~] =T~¥~«W2E~=¢~=3n°-=£0- - «83° &~
g-28~¢8+=0--%22°3 [ 8§f£ *x=¥~~"a28§~q=3%8°-=«j8°E=«~
«8*8§= «-212~0g81=2°~2+®-°28°£ ~|=~p-- ~C8~]=«~¥

©- ~+2°3 7 | 8f 8§=¥~«-8° £  ~=+8«x3 37 8§ql =pEC~°£ §
i £Ei T2 «E£CE¢= ¢~= J~-¥~«w@E- 8§§gK= £of 23°8§~= 0©O- «
°-«£28j=pEf «-823 8~z ~C¢C~2T ~=Z«~t~28§+=0-« 8-~
| ®- " ~= +~«©3 qT~=P8Y*-&G §t==uFK UEE «~| = °-«E£2 qH=«=
«E£2° ~«CE£EK=«~(08=¢8¢C8§=3®8 B+=£B/«~*28B¢ £d =3C¢L+~-2B8&(
1~°"8l =°~¢C¥~-~j=~2£q8=p~«uEE 8§x= £¢C~=x~°2. f£2ap




«-«£-2f£ 8]l = 9g%«j~1=9pg°~¢= £+= ~~02 - ~=f£ ~= ©O-
PE «-8qgl = °-«£238j= (£2-"23°~¢= A¢CE£ ~= 48=°2w~f
£ +j£-2°8+82£28+=pf «-8qgK
t2~28f£ §
¥  £°
i 2_°§L~,:i2~2§§i3=°i§'|q39\339300_'~a ¥~~¢«¥-§|a£§« § +
agtLo2B/r=¢~+~70° £ *9 °~- ¢
m- «£° ¥ ~«- «ij £« ]
aK=0~1M8~-8 p£8+«-8, -2 ~;81 xt~«£j 23] =9 8§ R
§K=x~2 ~wE ©~°0©0~+32a8§=p¢k 2 £ =
¥~«~°28" £ 328§ g3° 5~
¥~~-¥~°8+£ 8§H «p£-f
~ OEC
OMNP
aK=0~178~-8 H8-~fxpu~°C¢C~w~ ~«£j 23] =q 8§ S
~K=2£ ~-28wWO--%22°3  ¥YB-f« -8 1f 2 £ =
¥K="~" ~T8plg~=-~«E£C¢C°-" " E£=«p| g3 ° -~
§K=~°q8p [t ~=«8+t8§=£0- =- « «pE-E
~ PEHF
OMNP
aK=0~78~-8 °cO08-~ £2--8zx= xt~«£j 23] =9 8§ Q
aK=2- «8w£l ©~° ©C~+*tpL §- £ 2 £ =
~K=2£f£ ~-8w=+8f78x28+= 8§°q’|g?®"° -~
¥K=«~8§+3°~ «3p~- 8§+=q~ 8§84 «pf-f
~ NEC
OMNP
aK=0~718~-8 °©08-~ £2--8x=¢ £~«£j 23 K=q 8§ T
«K=«3 (§¥3a| pEo- §+= £°2§ 2£ -
«K=t ~-23°8§ pEO3 «p3a§=£23£{Qgs° -~
«C¥°~C-+-88qTM1] «p£f-f
~ NEC
OMNP
~#K- [ ~w£El w8°80g~¢C8=®°8t~«£j 1 £23K=qg 8§ \%
"K=£x~8~p°~ PE--F—¥£ - E£P2£ =K
3 +~p°qf-£ §g3°-~2
«pE-£

OoP




3,°% -7 £2 ¢~ -] -~ NEO
OMNP

S |~K- 1~w£El t~¥~-¥f - =-z%8§2 t~«£j £23 K=¢q
gK=«£2 ~wf ¢~ 8§~-£ 33238=pg 2£ =
gK=0~®~-~w ~~¥£f - £ 8§+xt=pfg3° -~
~0C¥E -~ «pE-E
~ NEC
OMNP

T QK=T<«£28WE| PECY¥ELE-§3&QIE8 *-~«£L£ £23 [ =q
¥K="~"q~°§/ +~«©3qf~=3§°8§ 2 £7 4
CK="3¥~p  § ~f~28§=0©--+2°3|g3° -~
¥~¢C~p- " £2~ «pEf-E£
~ OEC
OMNP

Ul«K=t ~=a23°8 j8§28§-¢°3a8=¥~| £~«E£j £23] =q
-K="f~8wE ¥~~¥~°8pEf ~= 2 £ 4
CE£o-°«~j88§+x=~99g3%°a~
3 -f 8§x=¥~q ~?8 «p£f-f
~ PEF
OMNP

V| K="~o~°8w C¢C£o-°«8°£f£ 338)=| +t~«f£ij| 23] =q
2 K=¥~°+£ ~ ~~¥Ef - ~q~=~y 2£ -
¥K=~°£p§WE ~~ 3BOE£ | §3° g3 -~
- K=0"8-"82| 18«8-"£ 8q=¥~\ «p£f-£
pEX~TE ~ NEC
OMNP

NMEK=0O" ~t ~w£E t~w8°0© @a8x=¢C~x~«E£jK=xt23] =q
gK=0" ~t ~WE|¥~-%2~, 0 °~=«8«Qgsd°~~
«8~f23-£ 8§x=«E( «pE-E
«8§+t8§=¥~«-- - £-£ ~ NEC
OMNP

NNt KE+~wgl + " £2 £ §+=2¢8 - Internatiuvona] §2 ~2 § ~ |
pK=3°3p~wfl«¢¥°~¢- §z+=~«-|l|Conference
aK=ng§° .32~ " £°280~23°8§=1+ 13y,
¥~¢~~¢C¥82 £ § 2013 Pisa
[RASD
20130

0Q




CE®R~°2 ~«EELEZ

t~«£j ~8EL£YE£S3

3 o

p~18=

«

°w w 1 T

oW

~ ©

- q
8 -

8

-

° - ©a

o

~

- ¥

KO-~

1w

d

+~"~°Qq £2-p8l =C0E ~-CEA§=£0--«§O?°§=°L£~2 - §4
©f£°w-¢|l = t~«pE-£ 2-=«E£j-8E£°EL£ 8| =*~pE-8= «~x-~2
«pE-£ - 8§+= +~ «8~-a- 8§i= tp-°~C= p~°«~°q° ~=°n
«C¥-«~°£- ~p8~F-~&8«f28§-=Up8=«C¢E ~°£=C¢CE£¢~ ~2~"
+8«t 8§8¢C°-" £= ¥~-2~®8°- £ += «8+E ©-°"--%-8°03= &= | §-83+32
£O0-2-¥83°=¢~=8-9g8-°32=°"8+0xK

«pE-E a- §+= ®°~ 28§0~«= ¥ § “£a~l= °-«= °CB=S- £
" fa~ £=¥~"°[f£Aaf 38=_°=¢°~" ~84-°g3a88~z=1+t8+2 £«
-~¥f£ - £ ~CK=«zxq 8§3a3@®~-£2383°8§=pf£-- £ 8§+=+8+2 £ «-
«pE-£ @8- §+~2=OR=2~°(Qq328~«CE£|=9-28-=4~_-¥~C¢-£
WE°8§Qq~C~CEME«-§O~°0~23238§=+8+2f£«~|=28«~028q=PM
WE«- «E£ECE 8§+xt~+t=~¢ 8§23 ~¢C=Z0OC~°¥~"£-=«C¥°~¢C- ~zx]| =°
¢~= ffp8§°~¢= 8u " £ = pE-- 8§x= -¥°£ ~+xK= «C¥°~¢C-
H~°«-C¥E£-~+=¢C8C8=«-8p -£2 - ~=~ 8¢=0&=«BO~-H8I =
t~~-¥~°8p-=+8§+x2£f£«Ef §=+8§ °{8Qq8§~=C¢~= «~(Qq§= ¥~~)
¢t~«- ©8¢CE£E 328K

t~«- ~8~" - cSCt~=x~«°£L£pPp  £2-=«pE-Ef 28- 8§§x=2f --2.¥

«~*t~28f 8+x=CE®~°2~«£-28§

8wo W-Kxg 3 ¥ ~8§-~

B8+=@E° - ~33°8=pE«~C¥E2 - ~W

£ 3 Y¥t°3P-§=@°-0f+-°8§X

g o« W

T *x28WB=@®°-0f£xt-°8X

T~7 ~ (48°p e8P B/R° - m £+ - ° 8§ X
°c+WE28§=®°-0f£+t-°8X

182+wWiE8° £ 323 8§=@®°-o0f£+-"°8X

T ~~§8§° £ 32a8§=@R°-of£*t-"°8X
~p 8328 8°£ 32a8§=@®°-nf£*t-"°8X
CE+2§ 8° £ 328§=@®°-0fx-"°8X

E«~pL£t8LB/R*-20L£+- °8X

§° .32 ~pr88A28P 2L +-° 8K

~ ¢ 8°°3WEE§ =®° - m£+- ° 8§X

T %P IGEER® -0 f£ - ° §8X

OR



« £° ~
~° > ga ="

a§~q~=3

qE-=--
«~aq~ =
q~«~°=

= a

1~q3 ~~=

l

£~ ¥
+

°£02 §pf -8R 8° £
23 °gy£2~wg° £
£+ +wfh 8§8° £
£y K=« ~xtpnu~"~

a.°Qq §EELB/OE- n££- ° §X
§J+°22§=@°-of+-°§X
Y3 a4 §°¢

3ag§g=@°-0f+-°§X

3a§=@°-0f*-°§X
3a§=@°-n0f£%-°§X

32 8=@°-vf£+-°8X

af £28K

°~a2 . =@¢fogg=4t~«3p~" £
~«£i - PBE2ELE §9q8§=0®°-£ 2¢£

3a§
8

@ o -, ¢C~«a8§a~a% ®° - £ 28+ ®° - £ 28+
® '£ §ﬂi¢a~£j _0¥~ﬂ§’~ ﬂEa((WO,“'ﬂ p£((103a£
NpE-~-F—¥£ - -~ t2%ps8¢ -~ pK= ~ ~= gf « 8§+ =«E€E -

pE«-«o~°¥a~~ ¥° ~-2§ TK=a - a <y

«°~" ~a8p°8§~8§

£Fa£°¥-¢C~« - ¥ “K=«+9q 82

©E¢C2 £ §z+= « a K=%+~«qT~F

~q~ag=2f£ .2 aK=+8§ +8§
gf«8t= ¢C~«3p~"£ 8§x~+t= t~«3p~-= ¥E£¥«8+t= «8TE£C  §
+~©0©8qTEf 8W=| =«---28Qq8°8§=«pE-£ 2- §+=~°+£ 32§+
| =«-=2-28(q3°8=«pE€HE+rtE¢oft=-¥~«-- -£-£ 83238§§=.~28§ £
| =~°+£ 338§=2f ~-2.¥8§f §+t~=¢~=.~28§ £ 8§+=-0°82 8§«
| =p£«-q~"~, £ 28=~9~-28=28@®8+=+~-~38 £=0~°£ §1
| =p£«-q~"~, £ *28=~9~-28=28@®8+=+~-~38 £=0~°£ §1
| = pf«-q~" ~, £ 32 8x~f£. 8&F BEH¥EL£ ~ ~gq~=pEL«-«o~"°Y%¥
¢~ £2--£ 8§+xt=~T~28§=z2f ~-2-¥8§f SW=£°qp°8§~-81I =«
°q3a®°-0n8a3° £¢6~®8°8§~-8=p°£EL£ 8x=pEf£«qf £ £ 8§+-
| =~° £ 3238=¢~=pf«-q~"~, £ 322 FO-—2&8AO3FTH/=pHE ¢+~&C

| =¢~#£08=C¢~=°£0- «£-¢C~j 8§E

§ K

@

®° - £ 2 §HEL£G£S

¢~((Q§—|~—|i

- °¥~-§ -~

®° - £ 2 84+
TE£2 «wo’ ~ =

®° - £ 28+
pE«xt°3afg

OS



Ot~ ~°q  £8-42 p-9-
P~"§,0 §+®§° °3xq~ £3
q -*8i 8 §q £° -7~ 432 « £° ~
«- «~°~¥¥f£ 8§+ +t~«£j8E a-°qg 8§@o~~
©- £ -23 ;83 °8§ a--¢8§
«£q-¢8

®°-£ 28=pELEELEYE ~=_ 0 ~*Q~-=«8«CEf ~°f£=¢~=3ps~a

-~¥f£ - £ 8§+= £~®-°2-= ¢~= -2~®8°C~«j~"8= ,o0°%¢C
pExt~°q~"3% £ p8= ¥~-2~¥f 3238= O~pf2Ef 8§x= ~ £¢~
+~0~-~28 ~j8§-= ©O-2£ 2-°£ §¢=~¢C2BCPK=8pKE ~-¥~"°§
qE- °88+t~=¢C~=«£q-¢C£ 8+t=pLf«3p~"£ ~1=°-«2E£ §j=¥
~°+£ 32838= Lf«®§°8IAEg= «wE£Q-CE 8§xt~¥~-= ¢~= E£a3w
+2°~2808)8°£ 338§=-2~0~C£ 8§+x=|8C°-¢C8§-~«80%°=¢q¢£
t~" £ 8§(0=«8x~u C-«JBF°~L £~ =BOFFELELEB+~C«§K=~«=
PESWAE ~= «8§8 ~0©3q  -~-Qq= °-¥-°j= ¥~«--£-£ 8= -~
©~2 £¥-°8~xK
@ o — ¢C~«Bo§a~a% ®° - £ 284 ®° - £ 284
®° - £ 2 § H=£E £ LY -a§ - T£28 «Wo' ~-| pE«t°3ag
P European Union
project ,,Black Sea
Integrated Coastal Basin Joint
Monitoring of Operational CE©° ~
Environmental Problemsin |  programme 2007- a_°q §o~n
Sea Rehion and the Ways of 20130
their Solution (@1872)
£ °-0~"p
®°-£ 28
®°-£ 28§+= «§, ~a*x= ¢~= ~«-j~a~x=p~"8§= 0 §+®§° ~
«~¥~a8q £l = q -+8i8 80g= «-«~°~¥f 8§§+= E£0O0-2- ¥§3
£of 28§~-8]l = ~-3= O-£ 323 ;83°8= «£q-¢8+t= ¢~+~ 3
®°-£ 28+t=¥~-9-"°)8£2 L 8§+ =£pCE « T« ES3~°p8E=| £ B«EE +FE8 H 4 4
«-¥f£ ~| =2°~¢8j8%32=-«wf£q-¢Cq~-=E| ~£°8+t=¥~¥°82af ~

1-2-=ql¢~={ T£3 U ~3«-«~°~¥E ~= 3£ °8 §=¥~ 8§NH
«&@aK= ~pp=¢-2~°+= pE£E~C¥£-12K= §--"~~j83°= ®°-£&£ 2
¥~C~«pnu- £28§= £0-2-¥83°8§= 3qO8§ %«~2«E#¥-~¥£fj] §+= °£-~2
-~~Tp8&8°-°9g~¥8+x= ¥£-£°8° £ 8§+= ¥~°£L£pf£=E 3£ °8
-7 £2pag3 e ~¢= K= @~ 80O~t= ~2«-zt8of INB=— g—18=2 .2
-~Tp8°-°9g~-¥8FK

@ |®°-£ 2 8MELRE]{ C~«a 8§~ ®° - £ 28§+ ®° - £ 2§+

oT



-°¥~a8 ~| ff£2«wo  ~-a| pE«zxe°3ag

Qx~pE£-8§=«~t~2

98, §@F«82 80 1 Lo

«£_~—|§©~=,£¢£O__, s a g 1 « £ ° ~

~T2§3°=¥~°F _' . a.°q §a~n

E«~+~2f §4 i~«iéﬂ§£ -

o} -

¢C£o-°«~j §&F

®°-£ 28§+x=«8, ~xt=pu~°«-~CHEXEET £¥~-REX3IPSEtE, ~
« ~°8=+t~pE£-8=-«~xt~2f §x=C£L£o-°«~j]8ELf 8§xt=¥~-"8q-~
- «@8+t=pECEY¥YE 8§xt=C~-E£°¥ ~zZ«-¥ jE«rt=~cz=Z«~x~2E
g 8- °8 = ¥-~3-«t'l-= £*xKKE£28j= g~ 8§x= «°8§ = 3 ~°3
8 +~o0°qqf-=«3p~- ~zxK
@ o -, ¢t ~«0o8§a~a+ ®° - £ 28+ ®° - £ 2 8+

- .

® £ § HL£EA£: -°¥~a8 -~ T£2 «wo ~~| pE«zx©°32f
R,0’§i=u.a§i~p-q~ .

§~on~:+§~-§ | o td~ £731

-_|-...«p£_|£ a_:«£°_'—.3a§ o § K = ~2§~p

«~x~2¢f §i=<<§i~«£i_'§£°' ~K=--¢38§ _ o

«’§i:£_|£o¥§§c-ﬂ¢§ «K=1~°q9g8p

¥~«"£ﬂ£ §qK||£,°-Q-ﬂ(

¢t~«3p~"£ 2238§=§ £ ~=~7~-28§=28@R8+t=+~.-~28§ £=1

pEt°c3agE

« ° ~

‘~ap°§~-

§8=pE«-«m~°¥a~"~

«--1-¥°~08£f£ §

280~ 8£ 8W
~°q  £%-p§

¥ £°
) ¥~«-jE«g8t= § +
-~ 2 _ ©° ~ 2 o —
@ 8L « - - ¥ ~a88+t=¢%~ ¥~«-«jE«x?|°~-¢
N|. K= ~°3 «§w¢ ®E°28§28§=«pE-£E +~¥~«-«j £ NMV
" K= £ ~8~ t~fT128=11"
ISBN 978fi 9941-0-
4474-8

ou



@) K=2a.2a~w¢ 8 -f£ °8§ §=z0O~2(q¢t g 828+£81 = NRQ
—K=z«x982 ~w¢£E -~¥£ - £ 8x=uo¢f£f]
,K=®§°«§+~p «C¥° ~¢ - §i=3,°3—|
qK=gq~" ~w£ ~f~28§=2£ --2.-%¥
¥~¢~pn- " £2£
¢ ~«3p~" £ 3238§~= 8 -f£ °8 8= O0~2(gf 8§= C¢C~= «8ug§t= -
3>°3ﬂ'£a - o§+= ~q~2§= 2£__|_a_¥§3°°§_3(ag~@-r.¥l.’£1
£aE 2°--+«-*28x=«-"2f£~xK
t~7T£8«wo” ~-£2-£ 8§
¥° £°
, t~T£28«wo ~—£2-+t=4¥~«-jE£«8t= 8§ +
-~ 2 . ©° -~ 2
@ §L ¥~«-«ij E£«?|°~-2¢
N ~K="8 -~ " ~-8|+t~p£-8§=«~xt~2£WWgA3 +23K=q 8§23 NUM
C~=0--2° «EZxCE
O~K="8 -~ ~-8 t~pE£-8=«~x~28 %= +23K=q 8§22 RM
gK=-~°£028p ¥~«-+-E£-£ §x=2£
tu~"2£ 8§§xt=«£q-
P|" K= £ ~8§~ ®E°2828=«pE-£ § ~¥~«-«ij£ NMV
t~fT128=11"
q 8§2*8+*8§
Q| K=£, 6 3 ¥ ~§-~ pPpE--F-—~¥£ - £ 8§73 +£23K=q 82 QOM
§8K=8°£«~p  § 2 £ -8 -¥§~
Rl«K="~"~18p |pE--F—¥£ - £ 8§zx=¢ POM
°*K=8«£¢~w£E °CEO--+x2°3 j8§8§~] =«
«K:u§_~0§p,
¥~-a98§23a8~ghphE£- -~ ~g~=~¥£f£ 8§+xt=~T~28§=2£f --2.¥§f
t~«pE-BR°% - £+£ 8§§=C¢Cr=PLE-- £ 8K
iz~2§£ §
¥  £°
¥~«-j £«
+2 ~2 +E%glg=gl3g° ° 0~ ! +
@ ~'2_°§L~'Za §§ §Iq gJ ©° £ 3 4 "‘¢¥§a§ ° §
§+LO®*/ ¢ ~+~1 ~-¢

¥ ~«- «j £«

ov




«K=za-°q 8§o{«x3 3 8§=-0O--%229 @NESH g 82 8% §
gK=-~°£02 § «~+*~3 8+
“K=Z2 ~ ~2 ~w ®-28§+28§° .2 £ 2
¥K= £«£°2¢ £ +t®£°8§«E-~232
«8*8=pEC¥E-S§
- ®2 8«8, ~j 88+
C~-~«~2£ §4+=1-
Kl £-£°¥8§~
(I [T SR NIRAHIIINN @OE S § g 82 8§+ 8§
", I QAR
MERAIHRA (MITIITIITER £
" A ([TTITTTER¢ (TR TTITTRRE
([T
(I [T @PEH K
T"l:tm:lml!
aK=3¥3a~" ~g~-~«£¢°-" £ @OEO g 82 8% §
©- «®-, 8§83~ 8§
«~+~28 £ § OMNP
oK=xIplE-£ K2 §
~K==~¢8°~wi«kpE-£ 2- ~p8§ @OEO q 82 8=*§
¥~«-+-£-£ 3238=¢F
g 8§q¥~«© °§"° OMNP
gK=1l1 «pE£-£ 2-
~K==2~¢8° ~wijj E«£-28+=] §¢C° ~ @NE S F g 82 8% §
¢tK=n8° .32~ 10" 2£ ~=¢C~=«8%8§
£2__|§__|.:i§«2©§ OMNP
gK=I1 £-£°¥8~ K
~K="8 -~ ~={ £«208j£= £2- @P q 82 8=*§
¥K=¥3°£p8wigK=Il1l«pE-£ 2- OMNP

P M




Ul~K="8" - ~ﬂ°©§—-~ --8+=%| @PESI g 82 8§+ 8§
§~ﬂ£ +t=¢~=
«~¥-3§qE § OMNP
gKI £E-£°¥§~ K
Vi~K="8 -~ ~-{BOSTIK!| §¢° - +~8 - @N g 82 8§+ 8§
« ~+~2 ~
OMNP
gK=I11£-£°¥8§~ K
NN~K="8 -~ ~-2i{°0©8-~~ £2--8x=8| @OES}] g 82 8§+ 8§
~,8~-£ 8§x¢~=~
«~¥-3§qE § OMNP
gK=11£-£°¥§~ K
N Nfl. “ [ T (T [ @OES § "« [T
(T
OMNP

NQ«K=2-°q §om{«t3 3 §=0©--*2°| @NESE q §°2§=§&
gK=-~°£02§|«~+~3 §% OMNP
~K=gq~ ~2~wi{®-23§+28§°- £2 -

£ +t®E£°8§«E£-2328§
«§+8§=pECYE-§a-
-®2 8«8, ~j88x~=
C~-~«~2£ §+=4%-~
gK=I11£-£°¥8§~ K

NF«K=23°wE£?2 ~\«~0~28+8«2 08 8§ @OoP g 8§82 8+
K=" ~°3«8w]| £2--£ §+=pf£CY¥ OMNP

¢t~®°-£ 2£ §+=q
«8C¥-«£ 8§
gK=118§-2f£3ag 23

NQe K=23°wfa ~y+3 ®E£°®2~+2 8080 @OEO g 82 8=x§
. = ~°3«8wi~f~28=q~- § + =
aK=a.-a-wE |(«80F£ §+t=fL£of 23 OMNP

+~p3~3af£ ~K
gK=11«pE£-£ 2-

NF, K= ~°3«8wjo” ~°j-mo328§ $qg~8+8§
«K=23°wWE2 ~\¥~«--~2~o£ §+= OMNP HE° EQ? 8§
«K="~°¢8~plT£- 8§82 JBEEPEL §2 t~fE£2 -

¥ ~« - £-£ ~=Z«z%3 +~T£2 «p




£2--£ p&K 3§ £°+8§

aA~p° - «£E

©° £ 32§

NgKUS§ ~°§p §l§t2-°§gooaazscsa T3 g-~8<8
KT ~°3 «8WE WEY¥2E£Y¥p&- - £-£ OMNP| pE£°£Qq?§
«K ~°¢C8~p 8§l«~%~2£f CB-t«- =82 K t~T£2 -
+~T£2 «py

3 -8  £° +8§

aA~p° - «£E

©°£ 3a§

NTqKg £~ , ~w£E , 0 8+ ° £ «—¥t° £+ 8§ f

8K§-° ¢ ~-8p |, £«- «E£HER-~° 2 - +r~£°q-~p-
SKE° £E«~p §2a|l§C°-2£ ~§03° OMNP . sag-° g~
«K=p~"8~.~\a~¥£ - £ £ lel- 2 1£q §
¥K=-«x~°~p ¢~ 2- 8
-8+

£O- +§+2)f

¢~j ¢—

© i §- ~a

¥~«-+ £~

p°-«~qH

©° £ 3Y&P

q 8§82 8=PC

§ 2§x§

N Ufl. . , R o (IR f

,.. [, MR (TG /IR +~£°Qq~p-
X Rinine (LTI (0T OMNP o. nge° g
I€l- 2 T£q8§

¢~ a- 8§

h- 28+t
£O- £ 8+%2Jf

¢ ~i ¢—

© i §--~a

¥~«- - £+
P° - «~q-

©° £ Y&
g 8§82 8+=8¢(

§ 28§+8§

NV K=¢§~0©- ~§y ¥a. ~as°§=¢-~q ft~£°q-~p
§K=8°£«~p~ g- o, £=0-2 (£ ©- ~af£° £
PK=03®° £§p| ¢~ 2a- §z=f£0-2a| OMNP g aqgqsg
®K=+8t §-~" ¢~ 2- 8§

PO




3t~n°qf-£ 8§

I+
Tl

H- 28+
£O- +8+2JF
¢~ ¢—
o~i §__|~a
¥~«-+ £~
p°-«~qH

©° £

a §28+P(

g

KL

2 8+8§

ON

8§K=8°£«~p"~
,K=£, 63 ¥ ~38

OMNP

fff

N M

t~£°Qq~p-
+~« £ 38
®° ~ 280
©- - £° £~

I¥~° £ « -

¢~j 18+
~°_§2 £_2
¢C~«pE£E-£ 2
q~-~«£¢ 9

®° -

p° - «~q-

©° £
M-

a £ «f

S ERH
~aq~

«E3°aE-
§ -+ 2 §2K3
- ° 7 -1«=80Y

QK MU

on

T ~2 ~wE
,K=£, 6 3 ¥ ~38
8§K=8°£«~p"~

OMNP

fff
t~£°Qq~p-
+~« £ )8
®° ~ 280
©- —naof° £
I¥~° £ « -
¢~j 18+%
~°_§2 £_2
¢C~«pE£E-£ 2
q~-~«£¢ 9
®° - a £ «f
p°-«~qH
©° £ 33R2ZFH
H- ~3q~
«£3°—|£_

NN

PP




§ - +2 §2K3

- ° 7 -1«80Y
QK MU
OC, K=£,3¥ ~8jp" °82p~°-" ~-8= gK=11 «p£ NM
8K=8°£«~p"~ +8+2 £«E 8§x=¥~ OMNP @P EP MF
a K=" ~2a~wgE «---38Qq3°=«pEn g 828+8I
OF, K=£,3 ¥ ~8§ «-3f+xt-~¢C8=- ~ pHe ~2q-~ N O
§K=8°£«~p"~ «---238§qg3° OMNP| «£3°af£-
aK="~a~w¢E t~M2«pE-£ 2- §-+28§23
~K=£,3 ¥ ~8§ t~«£j -
p° - «~q-
©° £ 3328@
§28+8§|
O (Sh. Tserodze, On structural analysis and #4(53) International N O
V. Gogilashvili, synthesis of transformable OMN P| scientific jouenal
N. Tsignadze, systems with regular elements. ,,Problems of
M. Sanikidze et. al. mechanics[Tbilisi
OR§K=""~°~8§~ «,8¢8=0--+t2°3 t~«£j 38 Q
CE£«--22~9g0Q~ 1 2 £ 803
¢~O0~ p§° £ 3 OMNP g3 ° ~~ag
2 £ a-2-¥83° ' 1 «p£-£
®° - 2 f£«Ef 8§
NEOUF |
0S8 K=~ ~° ~§~ pE-- 8§x=8o~41%- +~«E£j 38 P
pK=:~="~p~ 2£°~,8232388= ~ OMNP| 2 £ -803
~0C¥E£-~K g% °~2¢g
'l «xpE-£ 3
UF K
OT8 K=~ ~°~8~| p£-- «§£ §~« 88 ¢ t~«£j 38 Q
©fcapE£;  28% OMNP| 2 £ -803
2 £ 7 4-2a_-¥§28 8§ -K g3 ° ~~2§
'l «pE£-E
OEOVEF ¥}
OU8§ K="~ ~° ~8~ T~ 3238+=-0fFf¢ +~« £ )8 P
gK=qg~" ~w£E ¥~«~¥°£ 8§x=¥ OMNP 2 £ -803
¢~«3p~" £ §+=p g3 ° ~~2a§
'l «pE£-E
OEOVEF ¥}
OVME K=" ~°~8~| £~°q3apl~~C~753° t~«£j 38 Q
£E2ELE«E-%2E . 8§ ¢CE - 2 £ -803
OMNP

©- ~+2°3 8§+ &

PQ




2 £ a-3.¥F2E 8§ K | | «xp£-£
PEPMEF}

PN8§K= =~ ~°~8~|¥°3 2284« ~¥°¢E° 8§ +~« £ 38 P
gK=g~" ~wf |¥~«- 2£8%@§ £4 OMNP 2£ -§0°3
¢~, 8§~ £« ~fg 88 g3 ° ~~2§
a8§0 §CK| §~ | | «p£-£
PEPMF}

PN§K=""~°~8~ «pE-£ 23- ~=23 ©~" ©~+ § U]

EK=«~2~-28~|¥~-"8§q~°£ 8§%=~ OMNP/ t~£°q~p-

K= 3q~qft? ®8° - ~K 3 .87 £° +8§
+t~«£j -8
p°-«£ §
©° £ 3@R8

P8K= "~"~°~8~| £2--28+= 3£ ° t~ ~°q £ S
pE«~"x£ 2£ §x= OMNP £°-7 32
¢~ g~"¢~j’
¥~«--£-£ 8§+®FF ~O©~C¢CE£«8§
t~"~°q £2-p p°-«£ §
©° £ 3 a@N|
¥-°8
PAHEK= ~~°~8~|«pEf-£ 2- 8§zx=«f +t~ ~°q  f T

qgK=g~" ~wg£E ¥~3 «" - E£+£ 84 OMNP £°-"~ 32

~K="3qg~q£? q~"¢~j’
~O©~C¢CE£«8§
p°-«£ §
©°£ 3 a §
@NI =¥ - °

P(pK= ~ ~=-8wj«---28Qg3°8=«ptE gK=11«p€£ S
TK=2a-a-~wg «-3ft-~¢=. ~2a OMNP|q §2§+§=
§K="8§2~wE 2 £7--2-¥88§q

PApPK= ~ ~-8w PE-~-F—¥£ - -~ gK=11«pE N M

“K=z«zx(82~wipf«-«a~°OEL2E OMNP|g 82 8z+8=

§K="82 ~w¢E ©- -+x2°3 " §3

K=+3 °¥3 3~ ¥~¢C~n- " E£2£

P 9Sh. Tserodze, V. N. Diagrams stiffness characteristics| @Q E R FInternational \%
Tsignadze, M. Sanikidze| in cross-section of deployable scientific jouenal
et. d. pantograph systemsin O MN P|[Problems of
transformation processL] me.ch"?‘“' cst
ThilisK

¥~-7823288~=«8u8+t  Ep~=-~¥f - Ef qSE==NEP IS8 =2OF 5k

PR



¥°3 22p8K= ¥~-782328~= «8ugzx ~EF9BzpEB8+Y-= GRAE=wW
-~¥f£ - £ 8§x=~¥f£ 8§+=2f -2 _-¥8§~K=-¥~-9782328§~=«-
. 8§ £ 8§xF° &89 £~T£W= p” " °82wop~°-"~58= . ~28 £ §K
<<p£—|£ a - 8 = —|-'~i\]§)3£°—|§= a<<-£(l]"*:¢§<'3ﬂi—l~¢§= - ~a8§
«-jE«3@f-= ,8¢8= ©--22°3 [ 8§f£ §§+t= CEL£«--2~g(q~n
®° - 3f£«f §=C¢C~=«~Qq8=¥~¢~p- £28+=¥_ £ §K=E¥r-q-81-543
2 f£°~ 8§23388=«- ~q ~pEf ~=C¢C~=«8+8=~0C¥EL£-8+8FMEL&

l
®

I+

©f£¢238+t=pLfj 28§+t=2f ~-2-¥8§3°8§=¥~¢C~nu- £28+=0®8§° -
¥~«~¥°f 8§+t ¥~°f£pE=C¢C~«3p~" £ 8§+=°~«-CE-8«E£E=2E£"
¥~¢~T3° £ 8§x=4+~.°¢CE£-8= £2L£«E-2£ §+=pELj 28£= °~
2 ~28~p8=2E~£«f~28=280R08+t=«-3T+xt-~¢8=.~28§ £ 8§
«-jE«338~JpE¥E -~ ~gQ~=pE«-«o~°¥2~"8§=0QL£C¢C3L£ 8§+=C(
T ~°8§~-2f£ §K
ifM-£qp8
t2 ~28§£ §
¥ £°
@ |- 2.5l £7 "2 88x=%8g=gr 07"~ =" ¥~~¢«¥-§ia£§« §
T |egxLOe/rEC~+~70C° £ 379 °~- ¢
I ¥~«-«j £« o
N |Sh. Tserodze, Mechanical Supporting Ring Volume CEAS Space pp 185-
E. Medzmariashvili, Structure 5, Issue 3-4, Journal 194
O. Tusishvili,
N. Tsignadze, CEAS Space Journal of European Netherlands
J. Santiago Prowald, Aerospace Societies. ISSN 1868-
C.C. M. vant Klooster 2502.
“~p°-«p8=C~*x~ 3 QEUSO8EQTF2E=«O- -3 £8+t=0-"°«§x]| =£°
C~O~ p8§°E 33= -°«~¥= ®~-2-¥°~038= 9f£°- " ~a= £§%2
®° 8, «8%2 = pop-°«~2Qq~-= pE£EC~°£ 8§q9g= ¥~~ -8~= «£28= &
«-®§°¢~®§°£= +~°2.£3f£ §+= (¢§~«f£2°q~= *9 ~- &=
+2°37238°~4]|= +~¢~j= ©O~°0~x8+t= .- £38§= E£3L«E
©~=-- -, -«8£°£ ~p8§=8§«:-0f ~K=0O--x2°3 [ 8§~=¢C~;328§

PS



t~«£j-8£°-=0-°3«f 8x=«®p~- ~p8§=«--~uS8§

t~"~°q " £2-p8§

«-«frE-E£ £2 o-°3 «8+=" ~7

@ «-fT+tE£-£ 8§§x=x%-~¢
«-«YxE-£ 2aEf ¢°-=¢C~=~0C¥
N[§K= ~ ~°~8§~ t~ ~°q £2-pg§=t~« ODV=8  -§+8§
tof°-+=T£23«w0o’ 4 q 8§28+8=qH+4
t2°3 23°f §+=¢C~ ¥3¥3p §2 8§+
~3i8af 2a. 8+=pf £0---K=§-=%2
O|8K=""~°~8§~| g~-~«£¢° -~ £= ~2a~ obvV=8" -8§=*8§
qgK=q~" ~w£l ®°- 2 L£«E 8§ g 82 8+8=q¢
“TK3g~qf£?d~wE ¥3¥3p’ g2 §+
£@©- ~K=§-%2

¥~ 8asasg-

=+t~ ~°q £2-x=2~«pf£-£ 2-=£0f£°-p8=~«gyg
°*8§¥pg§= ~3 8§32

£ £23a8§~= (£2«wo0 ~—-£2a38= +£2°3 7 23¢°84+=

«ji8°£°8j7-" ~28=C£B®~°2~«£-28=£0---«808+xt~=¢C~=«¢
~TE£°YE£ = 8«= ©v3 - PEE~8&F= PEX2] = g~-~«E£C° -~ £= «
3p3~a_¢:_~a~_«p£—.£ a _ ~p§|:.'£a~’£=~_23~a30§
«§«C§-~"£= «pE-E£ - £ 8§l = °-«E3§| = «~qd ¥¥E pL«E

I:
«8«¢CE ~° =2 £°8§2-°8f §+=¥~«~¥°Ff ~+=«-8qT- =K

1 8¢°-8-9g8-£°88§+=¢C£®~°2~«E£-2§

CE®~°2 ~«E-28+t=(EL°@RE=O=L£3BAN 860- 0£2 §~-§
+~«£j8E£°-=£°q£32a8§+=RE°+- -WA3°§=pLE«~C¥E2 -

+°3238§=@®°-0f£x-°8W
¥~¥-p8wE=p~2a~ ~X
¥~ " ~°¢C~p°  §28=¥8§8" §X
¥  £a£+8~-8=g£8«3%°~ 8X
¥YECE-SWE=,3°~ §X

¢~-£2§~=,3°~ §X

©- ¢3—~ ¢ ~°8X
«-Hh--"E28WE =

+ ~ .

a

T ~°£28WwWE

° 828X
~«8°~4a8X

£¥8p 828=«8°8§~-8X

PT



~+-(8§°£ 33§=@®°-of+-°8§W

~« °-a~wE=g~«~, 8X

~ 2£¢8~-8=~23f£ £~a¢°£X
¥-¥-2~wf=~"qg~-¢6828X
¢~2~"8p §28=¥§-°¥§X

¥3 fa~-wf=¢~"§q8§X
¢§~0- -8§wWE=°- £°2§X

©3 ®°£8p 8§82 8=p-°£-~X
& - g~-.8wE~ §X

«~°¥~28§2 ~WwE=83 2- a~X
«~t~" ~°8§~-8§=-~qf£a~X
-~~-82~p" 828="~972~-¥8X
T ~71-~8~=¥§8-°¥8X

t §t ~03 ~=®£2° £X

f~, ~38§~=0--+2~-28-£X

~+8§+2K®°-0f£+-°8W

«~°8-£=q-wv3%°8§~K
+~ ~°q £2@-xt=+~T£2«u8uo-= 83" £28+t=¢~08§a~az£f
¢ ~¥L£¥«8§288§=C~=pLt>~%EL - BLEEL §g8=x~«3p~-£ 8§

@ t~«3p~-HNELECL£+x 4 t~«3p~-=TE£2 «Vxt~«3p~-*t=pL«t?®

N | K«jT£098¢ , ~3°=i8Y£2~p©- %2 ~-228-£=19~
«3-§j8§®~a82£2 p E§-g8§&6£e®° - £ 2 {
t-02f §+= +t~+«fE
®°-£ 2£ 8§

O |«Epu-°32a§«-"2fFn ¥-¥~=" ~f~8§@K=p3as3o08wfEl
t~U8-~~0«CE¥ "= ¥K=-«x~°~p  §2 §
"£=0--8xw8£f £ gK=%+3 ®~2~p~  §2 §
¢~ = ~71~28= £ §K=9¢3 3a~" ~|
0o- 8+*tw8£f £ §z*= -K=+398p~  §2 §|

-K=- °8~p~ §28§
i"'«£i‘l§£°'=qf:«§i:|= ¥a_ ~a3o§:©a¥§._««.__2u3'0£§3__ai§'=a£§,
®°-j£+xEf£ 8§x= +~U8-~~0«CEL£¥-= (g~EO«PLGC¥83LB/B=+908—
C~«3p~EE «f£+xt~«f£= £2~®8=*= «Ep-°3%38= «-"2EL£-£ §%
0- - 8+w8f £ 8+xt=pfo~+f ~=¢~=~T~28= £3opf~ 2£R -G=DH¥ &
C~¥E¥&BH ~«3p~-£ 8§x= pf£t~ ~«8x~C| = qf«8¢c=WBE«£®

PEtpu~ 28§28=«EU~23288§= ®°-{£+£f §§+t= ¢§-~«§O8+~=
0- ~8§+W8SE £ 8§+= pE+~fE-=«EfHE~FLBEE §= ¢~= t~«E£| -§

PU



°_¥-°| § 28-(qfIcE PHB/ESE £2£° K2 SHEP—3 2 8§= «~+~23f 8§+
+~03w £8 £l =t~ ~°q £8-+t=«~¥~38q, £l =pEu~+¢~=¥3

+

L E¥~"T 2 fa~= «Ep-°%328§=@®°-j£+E£ 8§+x=  °¢8+xt= ¢8§8§-~«8O"
~°+xf 3a88=(Qq~a~«EC°-"E£=«EPu-£°t~U8~~0«CE¥-=0- "
«T£E 8K

PE«3 p~"W@EU:- £°t~U8 " ~~0«BE¥LC= ¥~-~7-818§£8 =
£OC-2-¥83°~¢= ad3afzrzw8f ~1 = °-«£28j= ¥338+T«- =*3

¥E£-9~28CToton Mad8+= ¢~ f-~+tK= ~0-8§p-32a= ¥£-9~28
«KEPU-E°+t~pu8-~~0«CE¥-=q 8x£ £ 8§W

NF=«Ep-°32=zx£32 £=¢~o flCotBPMREIEFL£=F~F8°£2 £ p
¢ ¥§82a - ° g 38=9-E£ ~-8§=«jEf£"~°£L£F£ 8§x=-E£°¥EFE 8| =°- «? 8§
£¢- | £= §-«°~" ~3pf£°-" af 8§+= E«ENR E°£~H8&=-~0
~0«-jE=-£ ~K

OF= 8§¥8= Jfdt += ~2«-20f°338= w~a3f£ £ §+= pL£CE
-°«8°f£ 3238z £¢~®8§°3238=" ~«--a~CE£-8§+=°EL£¥3238§°f ~

¥E£-(~2%otonMatl-§+=--"£28  £= £«-~0-8p-328§=q° §4
- °B88= +(E£3238+= PU--a~xp-°- ~ £= «- «E£EC8= £¥ - ¥E
pE«i 8° £ ~=xK

~ " E£=3%3-2¢~=~08-8pE-zkB8L&2gqP ~, B £3-2(& 2 oton Mat[}-8
«t¥~" +8§=0- §+tWBESHMPOE « ¢ £=¥~f~B2 £¥-°{ =£°-  §§+¥4
+~p3 ~2 £ ~| =«~¥°~«=0E£°C- E£«f|E=¥-2-§BqQ~"EL£ 3L §§+ =
COL£«L~°"8+=¥~«i3E=€~=U~°«-~C¥E£-+£=8--"~j 83 °=«S§

T E-a=z«8E°=~¥°£q £=pftp~" 28§23 8§=8§ a~z=Zqg~-~«£E£C

l

o]

o]

¢C~-~C¥~°£ §+= ptt~w2£f£ a.- £ §= £Eof ¥$328§pD- «§HwW
¥~-2~7-°"PRP&ERAKE © 2£ £ 8§+t= pECE¥~C= pE«d3p~"¢~=
«Ep- £°2~Uu8-~~0«CE¥-= 0--8+tw8f £ 8§+= ¥~op-~°qQq-£ 8§
«KEPU-E£°+t~pu8§-~~0«CE¥-= 0--8+tw8Ef £ 8= pE£8wW2E ~=
0- " 8xw8£f£ £ 8l = °-«?f 8§j= «8«~°(Qq¥%28§~= «EUu-°8xt= ¥
g~ 2-°qg~= "¥308+F= ~0«-+t~8F-E822¢2fE2=C¥F= ¢~= «

3p3~a_¢: «£u.°3a§: +£32a8+= ¢t§-~«8§0©08 + = p£i~\£|‘

®° ~ 28§CE4PEKO~-~+0O-£28] = ¥~°0"  £328§="8§qg~°£ £ §C¢C~

3 p°-=zfof 23°8§~z=¢~=°~j=«g~ ~°8~]=-«8+t8=«- «£ECE

-7 £3f%8= | f£«-Q= q «328+= ¥~q ~28+xu8-£ 8ql =
KEMU - E°£~U8-a~~0«CE¥- =78«8-"-" ~-28§=t~«~¥°£ 8§x=~1
g~-~«£¢°-"£= +t~ 3°08§= «-pu-- 82- £ 8§+= pE£rt~w?E
t~p3~af£ ~1 = 3°0 8§x=@®°-jE£xp8I==¥rf ~FH« &F° =3+ 80 S«
«-~M¢C8--1+t= ¥~o0qg2g-KEL£E¢K-"~"£= 2 £ --2-¥88+= £+= «8§
«-¥ jEf£«xt=j-j 8§+t=+8 °2.£ £=«-"~nu--q=¢8¢8=¢8§~
«28p  mf?-" a~C= ¥~ °¢8% PE«~O©C~" £ £2= w~2af += E

«£u3,ao§= + £33 8+= " ~«-j3°

£Eof 23°8§~=¢~«°E£j=%2°8§~28§

i-i 8x=pf£«qT  £° ~p8K
«KEMU- E°£~U8-a~~0«CE¥-= 9(8«8&§-"-"~=8= o0--8+tws§

£ 8§+t= pE£Et~wqEf 2a- ~+K=
t=, £¢C~®8°, £=02¢- " ~-8=|

PV



~1 =q3 «@jf~ 288§ =F+~+3°  £a3=+80°«E£ £= 3°0°

- £2q  8§8+x=%+~0«~-¢=¢~ ~28=8§.-K=""£-=pf£«qf £ ~p

«E£EQqQ-¢C8x=C¢C~-£°¥ ~=E~°~=®2~1228§03°8=¢~=¢C£-~¢8=

PECE¥+=-«-¥ jL£«xt] =¥~-+t~02gq=€£~85f=£2¥ELE28§OBR28=CE°"
af°¢- £ 8§x=-«C¥°~¢C- 8x=pEf£xt~-~° 3£ 2~¢K

pgxt°3af 3a8=-+t~«3p~-%= -28.=f£2~®, £=pLfuo~£ 32

«EPU- £E°t~U8a~~0«CE¥-= °E£+£3°+t«, -¥8= 0--8xtw8£f £

t~03w £2+=«8+8=pPH<B¥-~Qq8 B¢K-£°

@ t~«3p~-ALEL£+ 4 £ ~«3p~-*x=TE£28 «\t~«3p~-*t=pL«t?®

M- ~2g~=«£3 ° - £)-

_'_|'®a3~2~i§-=_\3¥ . . . ]
Pi§£ §+t=«E-E£" «£E «K= q-~-- « K= q-~--
i~a3w'ae~§ip~,

¢~«3p~"f£ 338~= p.~3qg~= «£3°-£- -~p8§= pE«f +®EZ -
«E-E£7  «£-28+=+~08gT£ 8K

+~¥°~4208-~-KE«8Pp~" £ 328§
+t~«£i - BE2E PGS E 2 £ 8§
@ _ ¢t ~«0o8§a~a+ ®° - £ 28 ®° - £ 2 8§+

o _ 2 +
® £ § HL£E £+ -°¥~-8 ~j T£2 «wo0o’  ~ pEf«ztc°3act

N:§¢°'i~§—|g

-+~ ~°q  £2-| §3°8= ~¢ PK=¥~¥-p
¥~°£f«-C~j §(°3xtq~" £2 8+ Ext~«£j-8§
®° - @L£«E §=¢ TE£2 «wo’ ™ ~ =
¥~¢~t °8x=¥_ £ ~K=¥-¥- 2,
- Ke-gqg8§x=p~" 8

CE¥8--p§

C~+°32af 3@°8 £ 245 §= £2p @8It = ¢ 8§ -2 ~L OFLE §+= ¥~
*

®°-£ 2p8§= «80f 328§= qf£-°8328§= pECE¥E §zx= ~
H ~2¥~«--08§=]8¢°-0 ~-w8*t=0~°£f §+=«~-8®%328°¢E
¥~-71-°i8£238£ ~=1~2x=pE3 Y- *=2~2~28+=~03% «3 2~

~¥" 8§+2 - K= 2 ®§8+= t~-23p8§l = "~2~°C~= ¥~a«E- ]

I+

~¥£¥« §q8=x~«3p~-£ §= ~3~"8§+=~°8x=pfr~°q~" =
~°+f 338= «--2~0  £qf (£K=k-~23°33a=¢~0"§° £ £ (
¥~«-"28-¢~= £~-~®8°-= [ -238+= ~°+£f 8§§(q8=¥f+328§¢g8§
~-~2_.¥83°=@R£°8§-¢q~-=pE£C~°£ 8§qgK

n-QqQ8t= ®-°28+= °£0--%22°3" {8§8§+t~= ¢~= £ 2 £-%8§
«TEC  £2 - ~p8= «80f 8= pEf«3p~"¢~= OK-~ ~¢C~%xq-~

QM




¥~-22-2f£ 8§+= £8§~972-"£+]l = ,0 8§+t= £~-~®8§°-= |, -2aqg-~
t~«j~" 8= «-2-*t=«-U-- 8§x=+ L£«~|l=°-«E£28j=£°q8¢
£ +2£-+83°8§=¥~0-~°q-£ 8§+t=pLf«~C¥E-£288=-~pugasg| =
B-(08+=0®-°28t=~«g~«~C=~°+£ 3238=pft~+ 2L£A8+=¢~
@ | ®°-£ 28HMEELH ¢ ~«B§a~+% ®°-£ 28 ®° - £ 284
°¥~-8, ~j TE£2«wo ~{ pE«zx°32f
p ~ =, 0 8xt=~{t~ ~°q  £2-] 3°~¢t~-£F£2 i K=¥-2a§-~
~t~°8+=°£¥§-1°2xq~" £28§% «K=q-m2°
«¢8-~°££ §+#
1 8§8¢° - £0- 2 - ¥8§
«~f~+x8~qf ?2E£
«~Q8=«-~°8="
s -£ °8° 8
 §¢° -23-¥8§3°8§
pf-~"° S -f£ 8§+
pEx°32af 3a8§~=-@®§°K £28§=£2~®8
0 - ¢ ~«no§a~-t ®° - £ 28§ ®° - £ 2 8§
®° - £ 2 § HL£E-L£H S o ¥~a§ ~j TE3«wo ~| pE«+°3acEg
°3+£Q98+=«8£°p-q~=°3+q~7] ¥-¥-~-=" ~p~-°2° ~
e -«§E=  fgt - 32 ~+§50-p’ §°
¥~-9-°i8£2¢£F +~«£j-~8E£° -1 3 o _
£O- i8¢C8+t= EONg~-~C¢~«n 8§ ~°~ ~p  §a
PECE¥~¢= p~°j] =+~ ~°q  £3 ¥8§8 8§
+£-+8§283°8§= [2£ 8§03 ° § ¥~ " ~°¢~p” 8§
«-u- @ ~¢c- 8HAI 8§ £° +82 £7 aE" ~a=psd as
~=¢~=-28~¢~¥ °- £°2=¢8§~
¢+88+t= £t~pnu8g- q~«°§0O©-
Eof 23°8§= 2 +3®~2~p~ 82
pE«dp~"£ ~ 2~ 8-a- =2 - «8w
©~f~=0~T£2
§°8-~=9723%13
¥8§-°¥8§
-«+~°~p’  §a
* °~n2-=0°-£ 28%=~«- |¥'Ef 288 «pBETEHR 382 2 £ 8+
¢~= ¢~«3p~"£ 3238§= § £- -84=- &+ ¢p-~n23°§= ¢~
©- 83 - 23°8+=pL£+t~TEf =~°LR/2FE2E2B2kKj-8§E°-
¥~-97-°j8£23¢~= -°"-«8+*x=9E£- ~p8§=~°+£ 32a88=+f
¢ :p£°\£3a§:§__"":i“'¢£«-—|iz°~i§-|:i~©’a£'§___§_'_
+t~t8°-1 = w2a8£°= £°- 8§°£ 3a8§= pwfE°C- 8§§K= p£° £3
Of 3238§=8 - H¥23Z8§28+¥ +8-"£ 8§l =C¢C~=C¢C~C¢C¥EELEC—-=&6

QN



"§«8§3°8§=«~T~*t8~qf 2f£ §K
+~© 2£° 8= §-2 £¥°8§° £ 32af= ®-28¥-18+= +t~j¢CE2=
¥YE£-(~2%& +£03«~28§ =¢C~= -—£+¥€£f- K

+~© AL = §-2L£¥°§° L 3a= ®-38¥- -S=£ 2 Y-E£AIE" E£§ £
+~]=C~C¥8§-C¢C~=+~© 3£ §=§-2L£¥°§° L 32

= §-2£-+8§- §+x~=C¢C~=+~;CE3=¢C~=+t~0O-2°
Y ~«-~C£-8+x=E£° - BW¥EI IRFE=E~¢>¥- £ 8§K=~-¥°£q f

3 —f [ E£=C~«--a2~gf 3 F=¥PH«FTFESED BT E= (£-8= ¢ ~=
«j£E-~°££ 8§+= [ °¢8+t= ¢8-~«80©~K= £«-~0-8p-328§3
©~«E£° ~2a3°~¢K
@ o - C~«B08§~-4% ®° - £ 28 ®° - £ 284
- +
® £ § H£E £+ -°¥~-8, ~| f£2«w0o  ~| pE«t°3acg
Q- "H-"8x= (g~9p-9g~-=°3£(" :
2£ 7 -8 - ¥§E Sxli-£| 8E°- K- 8%~
¢C~~¥°-«£2£-° - .
o~"2.°f §+-= ¢ K=¥3 £2 ©K , 8§~
T~ , 8= « - +~" 7 o -
G~=.3°Wag4+= A « K« § £a ~
«~" " E£-£ £ £

t~t-08~«£3°af£-= ©3223°f §+=@P°--j0E+§+§3 &k §¢CL£2 £ §
PE «-828~=£°qu?8§~-§=0%223°£ §+-~q §xK=£+] =308
- =« ~" ~ayag§g~58=-0%223°f §+t=«-=x~"
¢~= °Qq32@=n~"2-°f£ q~-= ¥ ~7 £z t~ «£X=
~° T 82 £72. 1§0~=¢~=«~QqQ8§=¥E£- «E£EZLERABY¥
°~¢8§~j83281 =+8q 3°8§=¢C¢~=p-28t=

+8W-£2£Ef gq~-= ~°8§%= ¢8O~ QIS £~ BLBR® - £ 2 §+ =
©3a23°§8§+= @®°-¢3 283P~" SUF-—FEk~= [~°8§+xT8F= ¥~ °

®

wn
I+
1]
o}

o
h
«Q
wn
A
H
[e]
w A QO
+ M S @
I
o
l

~¥° - «f£2£-°-2_-¥83°8] =~¥°-2f£ -8§03°8§=¢~=2£F -2,
pEfao~+£ ~+tK=0O0~j- °8§- ~=x38=3p°-=2«wf£?2~¢C=¥~-8j¢8§
- ~©2 £ - ~*tK=pEfExt~ ~«8x~¢Cl=0¢~2«3238=®°- 2 f~d-="¢
«8+8§=¥~-9-°i8£2£ 8§+=~3 ;8§38 £ 2. ~=¥-~«-p £328~=
«E E-~TE£- 8t=wof°«E£°38z=z«EB°S£- £ p8K
R £-0838§+x=«f3°aE t-nod 8§+
TEPEU: - 8§x=0®° - «E3° £ -
ASPF« | §° £=+- na Gt~ §§ 2 ¢ K¥3 £a,.._
§-0° ~+20°3 230 gK-¢8§82 ~" 1
-« ®- = = §Kon~"2afga -
g__,f3a25§F\?Fg£E§ ¢K=¥3 £a~K|1,£°§©«~
«-«, ~CE ~=2£ ©K , §~7
pEi}J"',F’i‘@ﬁ"‘o\E aKp~_~°~p
+8j-jifT28x3~°
t~° U~ §=¥E£ ¥«
°f~ §ag§2~; §~

QO



~_~°q' £ a

- ©38«~23°8§l = -8§~C~¥3°8= C¢~= °£2§4
~-~®8§° - £

+ = +- 02 8+ = «E3° £ §zx= ¥~-"8q9q~°¢£

® I+

~°~£°Q¥ ~°-"42f£ ~%t~jl= 0Of£°wW-¢6= ~0«-x~"2£qg= %~
©2 8«~28= «-8qf-"+t= +t~«£28-°~]8-= ¥~C~3C£ £28=
+~8°8¥~j8-=8§-0°~+2°3 "23°8+=°£~ 82382~ 8~1+K
©~+®8*8--p8§=£°q8§~-8=0~°q- £ 8§+

¥~~°Qq32~= p: ~8«-«T«~°"£ £8q~= p-° = :

®° - 2L£«§t=«-¥ ~°Lf£ ~=pE3WAE £2§~=°L¥§--p§=p- ~
¥~°E£pE=1°~j=23%8p3~2¢=0~"p8°Pj8—~="88a-"+82=" ~ § ¢ §
«KC¥-«~°E- ~ 4+ ~ = ~°+ £ 3 agz= h- 2 8+= 3 |

2£__|§©3°:

~0-8p-32a38§+t~= ¢~= ~¥°£q £= ~°~C~«~0O«~:-n0823f £
¥~«-p  £%328] = x~°p-~"8= ~°fT£ 8= ¢~ ~28§= «~OMORF
PECEY~C| = p>=2Q8pEL£ £+= °-¥-°j = «~¥8§+t2°~233¢°8]| = §z+¢
-2a. =23 Sf ~«CE=ZC¢C~=Zpft~ ~«8xt~C=~C¢C¥8238=~ 7~ =
«~°2 .= ~«=«8 £, 6 8t=¥~«-]=°£~3833°~C=«-"°nu-328§= o~
t~p3~2-RR= BgK= ~¢¥8§28= ~ "~ += +~«£288%=;8¢¥- «
«=8p  mf@ -7 ~a= ¥~3 ~°f4+f ~4+=¢~= +t~8§°8¥~|8-=8§-nm"°
«°8 =8§u £ £NA~¢¥82- °8§ §=«-x~T2EL£- 8§§+=£0- «§

«8¥°~j 8§22+xK=2M8+t= «, ~28§~= a~+~ 3q9g-+= °£¥8§--p8=
F~«3-Q9Q~=£@CF-"®§=£0f 28~-- -~

+~ ~°q’ -¥~-=0 -0

S 2° ~+x£0~% = @] _2£_ ;©3£C §;~:é,~ =3

o SETERASE i gigpeous - +§0~p’ §°

¥a ¢ ~-§+= « - } 3o

«8«C¢CE ~°£= ° ¢ :~o~ ~p’ g2

3 a = af® ¢ am3a3©§V¥§’§>

«- M- a~¢ - §H £ ¥~ ~°¢~p 8§

¢ ~= ~8§~¢~¥§4 q~((o§©_p

°~¢~j §8%= t«OCUES +3®~2~p  §2

g~-~«£¢°-" £ ;-°£ ~p

2 £7 -2 - ¥ § =

©* ®° £8§8p  §@

+~¥° ~a2 .-
«8«CE ~°
°~C~j 8§8¢

®° - £2 2 §HFLG2+°+®% 2 -¢C£° £ -8+t =E+- o K=¥2 ¢ ~
=°CEEH¥* &L B L C- £ 8§x= «- Y- TE~6¢ = ¢&i==-p8E-f
T QUES¥+~—=~Q ~ - ~« £ ¢ ° - £= 2 £ pr-£ak~=¥ §&L X PH
© ~°2~2p8§= ¢C~¥£¥«8§238= ~«-j~2£ 8= pExt~ ~«8§§x~¢
pe° £328§ 8 °++£0~1+ = £~2CESEL£@~°EFp8§ n K= ¥2 ¢ ~-8+¢
~°+£ S3wWAe8 £°=£°-  8° £ 32a38=pf°C¢C- 8SK=CE£¥°~C¢C8° £ 3
-8 ~W°¥ 228+t= +8§-" £ §= C¢~= C¢C~C¥8-¢C~= «8§8§+x8§= £O0O-
«~f~+x8~qg£ 2 £ 8K
~¥°£09Q £=C~C¥ ¥ AW —~=Btrk§«CE ~°£=0f£°¢C- | £=«8«C8§
®° - £+£f 8§+£=°~-C£-- °8§ 8§=«~T~x28~qf£ 2 £ 8§K

1w It 1

o |l

QP



®3 280~i8f 8§W

T ~°q  £2-p8§

+t~T£2«wo’ ~-£23-£ §

¥ £°
. ¥~«-jEf«gzx= § +
~ 2 _ ©° ~ 2 - _
@ §L t~TE2«wo’ ~=£3-t=4 y o pale g
L, K=¢~-£2 8§ ~| ' §¢°~" 280~ =] 8¢ g 8§8§28z+8§
NqK=~-« ° -8 ~w ! 8§¢C° - «£2° 8§~ }2 £ -803 QSN
«K=q-mn3%°8§~ 8 -8  £° +8§2
©-29£9g8+xt=¢~«p°- 8§
§=f®§;)©'£§§§”p-~Jé§«o£<¢§ﬂ~°££ §
p = ° p o 3 a ° - = - =
O TK=080-~wE ¥ ? £ §f ¢ f q §%°8+£8 ] gp
aK:«"'§i~§~ ¥~«~¥ £ §i—«£q'¢ ||3ﬂ§’£
qK=i3®~2~p'°£©'«£“¢~i§£ §=E ~
PK=*8t 8§-~" ~¥~C~«3p~"£ 32 &K=¥+
Q Ka - g~-8wEf|«£Qq-¢3°8=«8q8Q¢tL T K=qg 828§
©3°+tp8§=},8¢c°~"2a8| £aK” £° + 8§
t~«3p~-x=pE£xt~=%° i £-2°~23
§ a§'q£ QS
CD 465.
R’Ka_ g~ﬂ§W£ g30_|._a§=a.., - a -2 K:q §a§
t~«3p~-x=pf£t~%°| £2K" £° + 8
t~+u~"2-=03%°+p8= i £-22°~2a3
§ a§'q£ SQ
CD 466.
©-a9£9g8t= C¢C~«p°- 8= =+ 8 K2EBEOFE «848=— °- ££ 8§+ = ° £¥3 9
©~2 ~®-28§+t=¥~«~¥°f£ 8x=«£(Qq-€¢3°8§=°"£0-«E£-¢~j 8L£ K=
CEOC-«£-¢C~j 8Ef£ p8= H~°«-C¥£-82§~= ©-2aY£q9g8zx= ¢ -
' 8¢°-2-¥83°8=«~T~28~qf 2 £ 8§+=¥~~-¥~°8pEf 8+=«
¥~3 UE ~&xx®E-£ 2L£«EH-LRK° 8= «8§8q8§QgEf ~= £~03°+-= %~«
t~+ U~ a-=©3°ip§=}b§(§<¢£°q~- 0338°CB~Vu« 8B E~F++tpu~"2- =
}:§¢°~'a§©§il/4=p£i~iu~ ~¢=¢~=+~03°%-=2%~«3p-~-
+~08qTf K= ¥~-0%3q -828§8§=2=%£ +|§©33°°¢§£B°-|+§2£2§;1£ﬂ
oa~0©3 a2 f£28+4¥°-+~8§%9§§84= ®° - ¥° ~«Pqg ? °84+= < - £ A
a _°~2_°§3a§=i~«3p~_£ §i:g3°ﬂ~a§:i~iu~ a_:©3
a ~ _°~-2_.°833a§= +~«3p~-£ §#-= g3°ﬂ~a§:i~iu~'a_=
~¥°-8-098-£°88f£2+=«~0~«E£¢8=0®°-¥°~«8+t=+8§2 ~ + 8§+ 7

QQ



+2 ~2§£ §

g3 ° ~a ¥~«-jE¥ E°
, . , | £2 ~2 88 +xx%8&|g=9J8 . ~¢C¥82§ 8§+
@~ -8l g, oagerc~x~q O F I
—- « £ ° ¢
- KO- ¢3 ~ ~«g~«~C=«- «£¢8§ 1(65) P
£Eaf 2°-f£-£°¥£28§
$-£ °8°  8§=¥-~ 8
N £Eaf 2°-£-£°¥£28§
¥~-"8qg~°"£ ~+=1
pE3 - - £l =12£K2Kg
}E-EC¥8~Y
- KO- ¢3 ~ £Eaf 2°-£-£°¥88+ 1(65) P
¢C~C¥E-~=¥~«- ' £
@] ~f~28=«£Qq-¢-2-¥
pf£3w?aE £3KEKIg?3 ° -
}E-EC¥8~Y
©3°-°2=~-~028~4 NOEMN®F q 828+ R
PK=¥~¥-p8wzt~-~®8°-==_, -28+ 13 -8" £
~K=¥-¥-2~wW«EUELX°8E¥E 8§x=o0-
«K=0- ¢3 ~| p £ £ ~X«&P
CK=°~, «~WEx ~£Kff ~«2£f kKO- - &
| 1 ¥~°f£«-*=¢~j 8§
P ~° §2f£ 23°8+~=¢
«pE-£ 2- 8§+=q-~n
®° - 2 L£«R3/U=+2(
« £33 ° £ - §+=8 %2
¥~°f«-x=¢C~j 8zx=
q 8§82 8+8°"7 - « PHN=C(
§ 28+8K
pK=¥~¥-p§w [ OIS « P H-~2qg+4 P
~K=¥- ¥- 2 ~w| [8;IIIITRE7II t~£°gKzx| «£3° £
§K ~¢~° 8~ ([T K 2 £ K= 8§-+28273
§K+t~08-~wE I | ¥~° £ ¥~°£«-
¢~ 84 ¢~ 8
Q ~° 8§2f£ | £O-j £-17
t~=¢~ q 8?2 8+
«pE-E£ 2 - ° 7 -« §
g~-~«£¢ PN~ 28z
®° - 2 £«
+2 H

QR




8K ~¢~° §~
~K¥-¥-2a-~-w¢E
i K=¥8-°¥~w
«KO- ¢3 ~

©~2 ~®-23°8§=0®° - j
PE+~TE =«C¢K=° §-
H- ~32¥~«.--08=0~p
§ £ Kp §

@=EN®]I

§¢° -
o§%

N M

~K©- ¢3 ~

§-" £+
®° - @
l'§¢° -
«pE-£ 2-
+t®£j 80808 +

¥~q ~28xu8-£ 8q

o
1
I+
H+
I ©

¥K=¢~2~" 8p
¥K=«-*8~p”~

N
w
o

+8+2 8§80~
...a£
T~ k-~ ~
t~u- 8%
®- 2 §¥° ~
§-2£°nf°-«£2° 8§
«£Qq-¢8gK=xK2K=g
}E-EC¥8~Y

A

t §
o 3 —

§ + =
§~p8§
8

N

« ~ *

1
w
l
»® e th + w

°o o M

o
w N w I+

3

~ (3 ° 3

TR aT e
«°3¢CE 8§+
¥~-x~,0°
3 ¢8CE+S
«£2 -¢8¢+

-a8¢=gq
=®~° ~«£
°~=0- «@®
£ o
£ -

¢~ ~ "

¥ ~«- -

@NEOU

}

«p£ﬂ£

G. Gavardashvili, J.

Improvement Of The Socia And
Economic Conditions Of The
Local Population On Kolkheti

Lowland Considering The
Ecological Safety Ensuring Of
Agricultural Lands
Proceedings Of Thell.

8§ £

° wn

+ I+

.}K
! X XXX

4

o
1 &
)

(N T T
-

+ H+ v

v

YW
wth I+ =

Q,
oo n

th K K — K
Q

S 2wth )

thth » ®
+ 1

o «3ag=2-a
T«ECE §%
" 8§+®8° ~=
~=a8~qu -~ ~° 8- £
t2 £«E 8§x=F£uof |
-°¥~-8, ~j8~K

«P=x~£°qg~p-° 8§zt -

« -

® |1 O

£
®8

o th ©»

l

wn

o

©- -of£° £ §8 %

fff

g 8§28+
| 3 -8° £

QS




t~«£j8£°-p° - «~
©° £ 32§
¥K=¥~"~°d+4p2-°«pf«~° 8§82
K=ij8T£28~p+t8+2 £«8%+=) §¢° - fff g 8§28+
, Ks¥~+82 ~pga~¥£ - ~Q~=0- « 11387 £
gK=¥"£2£+] - £¥~283°=£0-2
§K="~=£a88va~ 2-°q~="£2p§
@3 -"j8§--8°£ §=
NN £ +t®E£°23a§=pfa
«f£q- ¢80~
«P=x~£°q~p- ° 8-
©- -m£° £ 88+
t~«£j-8£°-p° - «~
©° £ 32§
¥K=¥~"~°Ci«¢8-~°£=°8- - £
~°¥- 2~ ECPR I 2E Su q 8§28+
~0CY¥fO—2 ~®- 2 § ¢+ [13-8" £
NG t2~ 8§28 ~j 88+t
¥~q ~28xpu8-£ 8q
t~«£j-8£°-=p° -
©° £ 32§
«EAE-°~j8~+t=¥~¢ ¥~, £q¢
NPC K¥3 £2~wE£|C~°¥8+£t=+£®E£j8~2§ NVKMNK °£’_ ~
®°-0f£+§--~2§=0- s 2T
¥~C~  ~° §--gq= - MSMETF e o
NC¢K¥3 £a~W£_o§£_|2§0£ 3a§:—08022(8)13u¥}0£5-:']-~
+-0288+=«E£3° A F- '
¥a_ ..,a§
§8+
®° - 2 £«
oy " g: -t
¢ KY3 £a~W£i~i-D,\E=~«£o3 "£"i~3©3—|£}«£|_'§£
NRek’ ~¢-to.c ¥~ 8a-°£ 8§x=l°q-p-°§~=j7-"~
«E ~-8, «£E ©- -0 f£° £ qzx~3I
+~83 §3 q §a§+
©°£ 3 a
2 KNETFI
¥ KRRPWK
¥a_ ..,a§
§ 8+ g3 °~~2a
— _ o . — o ° - a %
¢cK¥s ga-wg[ 4 ET-E=o¥ ® - £ }«£|ﬂ§£
NS £O- - «§O~=2~ ~ ¢~=i 9-"
«K' ~¢~t©-° ) e ~3 0% of
q8£°qg- ~q~=®8 ., _,_ o gt ~31
qa~-p §
©--~ofg° £ 9 8% 8+%
+~83 8§79

QT




3 a

©° £

2 KNETFI
¥ KRRPWK
®K=*8t §-~ @t~ ~°q £2-t=«0C8§ @suU | K=q §°

N'| k=za. g-~-gi 8¢°-2£ -803°§ ¥~«-j L«

©2 ~+808§0~j §~=0~ 1 13-8" £
pK:©3®°£§p«~ﬂ~i‘§~q5 af 8+

«8TE£C 8§

+~ " ~°Qq £2-+=2£"

3-8  £° 82 £28+=y

«£3° £ - §+=8 %2

t~«E£j-8E£°-=p° -«

©° £ 32§

N¥K="~7~8~1[¥~«t -28§=
aK=pu32308wo ~°j-otxt~u8-~~0
K=" ~°~_ ~plh~¥f£ - §t= @S U “K=q §3
°K=¢8§~0- -8x~" ~°q £2a- = 2 ¥~«-«ij k
§K=9(3 32a~"13 8" £°+82f£2 §+= ~
qK=%3 ®~2 ~pl«£3 ° ~£- §zx= § $ 87 £°
¥K=- «x~°~pt~«£j-8§£°- =

©° £ 32§

NV, K ~°~, ~p  §¢~«Ep-°828= of « P K=gq &7
¥K ~1~8~1 «GC¥°~¢- 8§zx= pEt~£°q-~p -7 -«
A KH3 23 OEWEI|g~-~«£¢° - £=¥EF- - ¥~«-«jk
°K¢ § ~©- - 8§wHlCotonmat B+= +~p3 ~ix~«£Ej J§ ~
8Ky 3 3a ~7 ~ ||« P = rt~£°q9q-~p 2 £ 80 3-8 £°
qKt 3 ®~2 ~p &+ ~«£j -BE°-§0O3° §O- -nf° £
¥K- «+~° ~pl” §©- - n£° £~ §¥~°E ¥~° £«
-K=+398p  8§¢~j 8§+l = ~°"82¢ ¢~j 84
-K=- °8~p l«pE-£ 2&- 8+x= gq~~° 82E£

®° - A f«E 8p° - «-~ +~=¢ ~
©° £ 328§ «pf£-£ @
q~-~«£¢
®° - 2 £«

M¥K ~T~8§~1 |[-§~C~¥§+=£°-5%84f ==~ Hp>x

K ~° ~ ~p 7 S« OC¥E- = ¥E-T ° 8-
a Ku3as ©§ weE |, Eroecomatd§ + = 2~ -JO©--of£°E  K=q §3?
§KTs sa~" ~jcgag=0" 2£ ~|=pf-§ ©O-2qI¥H ~K=o-(
qK+x3 ®~2 ~p  § §+- = 0- 0 £° £ ¢~ 2-
-K- "°8~p 8§83 §+x= ¢~ - §x-= H- 28+
£©- +8+2 £«£ 8§= | |[£EO- £§+2
°~j§--~33°8= ¥ =¢C~j A
p°-«~q~=0©° £ 32a§°~j8§- -~
§ =¥ ~ « -

QU




ON« K’ ~°q~--"|©0-29£q8§2= ¢J®§° £ §
+t8+x2 £«£ 8§x= £ H+x-~£°q9g-~p
£O- -- «8§03° 8= £a-
~«~02f 8§+x=w8°8(O--nf°E

} ©-29£q| " K=q §7
¢~ a- 8§

W- 8=

£O- £8+%2]

¢~  ~=

© ~ i §- o~
§=¥~«- -

OQ«K ™ ~°qg~--"[ybWW ' =WqgWwp 3i«Et~«k

PALF™ b=%" pW t-£%a-p
- =+ ~« £ _
2g--g03| K4 8°
©- nof£° £
} ¥~° £ «-
¢~ 8=I
~° T §2 g~
i~:
«pE-£ 2
g~-~«£¢
®° a f «

OP° KK §~0- ~8§Wf«2 ©-~°8§=p.2£ 8§z NNV | q §28§¢%
gK==«~«~+~¥~-+~03q°£ 8§q=+% 13 -8" £
QK==23®~2~ju-28+=90~°8§+x78§+=
oK=2-°q §n| - ¥§£°q8=«~ £

g~ 2.-°£ §+x~¥~aK
t~£°q~p-"°8%- =4~
2f£ 802 °8§=0--nf
1] 8¢°-«£2£-°-2
£0-2-¥8§8§+=~"23 ~
®° - af«f 8§K==%~"]
2 f -~8§03°8=3-8§ £
8¢ ° - «E£2 E£-° -2 ¥
§_|i2§232§

OQ° K=¢8§~0©- ~§[¥a- ~as°g=¢~q - N q §°2§¢
§1§° E«~p’ §aP- ", £=0-290£q8+= 12 -8 £

. f©-2-¥g§3°8=3+~0

plo3 ®° £8p §¢"‘i ~=«¢8§-~°£q~
®K S8t §-~"~ |1 §¢°-23-¥§3°§="¢
qK=i3®~2~p¢~°£¥3a§o£ 8§+ =¥
t~£°q~p-°8%+- ©O- =
©-29M£9g8+x=¢~ 2-




£O- 82 f&£j §~=¢
°~j 8- ~283°8=¥-~«
§ K="~"~178p”  §2 8§
g 8§28 8§+8§+t=x~97£2 «
3 .87 £° +£82180Q@88 =%
RP°K=¢C§~©- ~8§p~ §==, 0 8§+x«§E° P qg §28§% P
pK@3®0£§p’§~ °~,§3a§=®°'i£ ||3ﬂ§’£
: ¢~j 8§+=- ®28§«~23
OKSt S~ "~ o . §+w§E -~K=ES§-
qK=%23®~2 ~plf -~ £ BPK=t=EL q~p |
t~«£j - BE°-8§03 ° 8§
©- ~BE°E£-j§~=11¥
¢~j 8%l =~°"82¢£"
«pE-£ 2- §i:q~—|
®° - B EL£«E 8§ =+~
2£__|§©3°§:3_|§'£
M- ~2(q~=xfE-3 °§ %
§_li2§232§|=¥~°£
£O- | £-84°8K8t§
-°"-«§3N\|=(§Qa§i
OS°K=¢8~0©- -8 §8§§28+8+= 0" §z Su qg 828+ NQ
¥K="~7~8~ £EO-2-¥83°8§=®° - 138" £
@ K=pu32a3308Vt~=«~RFE £-j 8§88+
,K~°~,~P 8--8+tw8Ef £ 8§
pK=0©03 ®° £8¢
gK=%23 ®~2 ~g
- K=«Qq83% 28
OT2 1 © 8 §~-8 «g8+t= ~-£ 8= 3 g~8W
K¥E£CE-8WE T ~«x--a~ jET8=¢ - £« E£°
L EC-®8° £ §+=-~- Q
¥~~ﬂ¥~°§p£
OU21 © 8 8~-8 ¥~-~u82f 3a=wWw«pE-E£ ¥ q 8§28+
CK¥ECE-8S8WE| 28122 £«8 =3 «—°2£f @QEOT F 4
¢ ~.  ~a-~ S
OV, K=¥E£CE-8w « ¢t 8§-~°8§+=w§g° H-~3qg+ g 8§828%§8 £t
§K=¥~ °8 8§ «~T~*8~qgf 2 fH «£3° £ ~
¥~~~ 0" °8§+~| §-+28§2
P M' K “ M (TITITEN 3-th N OK
¢GRI . | [0 000D ([EI6 [T Internat.Scienti
(I > —{I1I fic-Techni[&A K
(LTI (! [ Conference

RM




[m O ([ (T [The Modern
([T problems of
environmental
Protection,Arc
hitecture And
Construction(]
29 July-
4August,2013
P NT. Gvelesiani Effective organizacion of sea-  |3-th P K
Tsikhelashvili Z. shore cities Zain dzainage Internat. Scienti
Gasitashvili Z. systems under storm waves fic-Technical
Gavardashvili G _ | Conference
Jandidze . Action (Georgia) (The Modern
problems of
environmental
Protection,
Architecture
And
Construction(]
29 July-
4August,2013
P QT. Gvelesiani The evaluation method of|3-th P K
Tsikhelashvili Z. expert judgement Internat.Scienti
Gasitashvili Z. Of the rate of hydrotechnikal ggr;l;ggr?clgal K
Gava'rdashwll G constructions functioning in [The Modern
Janelidze . [negative ecological factors problems of
sphere[] environmental
Protection,Arc
(Georgia) hitecture And
Construction(]
29 July-
4August,2013
«C8§-~°£= °8§-= £= ~°¥- -~ 2f §+= @-2pPB32F#= +¢ ¥
¥~ ~28+tpu8~«E&-FF 8-PB°=08CL£" = j-jT%- +=-°8=2£¥4{
°- «£28ij=¢C~0~"p8°Ef 32B~=sU=®22&BEgqEtEF+tq~-] =C~=~"°23
-~p°-«p§g= i~_~°q' £&-p8&§= 23°8 «8§+t= ¥~-"8§q~°E¢£
,£«-(QQ=~0-8p-3238§=~«=-°8=2£¥£-¢82=0®°~ 28§0~p§=¥-~
~0-8p-328= N§-a~¢~¢C£ ~=9-°j8£28C¢CE ~= «CK="°§-
- «£38i=@®~°~3£33° ~¢CH~FG¢FEL-L£¥E- 8§+t=23~-¢p~n2§
«-"2f£af §x~¥~-=C¢C~j] 8§x=+xt~8«E£C-- 8x=¥~ °C8x=x-~p
®°-£ 28=8q ~28+xu8-£ +t=«¢8§-~°£=°8§-1 £=23°8§
2°~9+@®-°28+= ~0C¢C¥Ef-~+|l= °-«xE£288§j= «-8§j~"x= 0--
°£~3§ ~|iBY¥~°C~=, £«-~0-8§p-32a§x~| =TE2+£=p3 - - = Ws
«¥p~- ~x| =" K=wo-q8§+t=¥~-"8§q~°£ ~+~=¢~=p~" 8=, 0  §




l

=((¢K_O§\h_|'§:lﬁ_q'_3((q-~ﬂ§"+@§'£q £E=2t~«C¢C8-~°- ] +t~«

~C¢C~, 8%° Ej §ﬁa‘£¥~+|—\]t+~~«i£-3ﬂ°a—-£-= +~" ~°¥
T2 £ §+—u ~a - " ~° ¢ £ §+~=¢~= .o~

t= = ¥~«--£2£ ~I| = °

8 ~a£28+x=08%223°388acz= «f«O© §C°Hf

--28«803°=+~°¥f f£3¥+z-«-32~51xK

l

® o |+

° 1

~ % g ~°%2 _ =

[ 1+ N =
\I N N
oth=aw 1

l
l
1 9 |l

I+ ' &+ &

H
l

« ~° g§af £a§—+§+2£«§

p? pE«-~ =1 §¢° -
£O-3a-¥883°==ng~"2.°qg~="£2ap§ :Qsﬂ_
£ § ©

2 =
i §--8§°£ §x=

A

pE«-q~"~, £ 328§=«E£QqQ-C-0~=£03 Waft ~~—~=~3JRUPD~
= ¢~«3p~" £ ~%l=°-«£288j= = £~p3 ~
¥~¢C~p- " 82 - %= «~q£«~2§©3°§_=q'~"’l
~«-j~a~W= a~¥f - ~Qgq~= O-«®2 £ =81
* ° 8= ~-3&%+= ®8§° £2 £ p8= —-£¥~2§3°_:£
"£2p8 = £ +t@®£°2328= ~-~28 8§q= pE~uw~t-2= | ~20F
i §+= = {~°8x781 == °-¥-°j=j]~30£3 2~
2 o2 * fE«- «ECE 8§Hl =£¥£2828=s=f
. ~°f 33§z «-0©2L£] =+t~p3~2
£+~ ~«8§8*x~¢K
§+= ®8°- £ p8§=
°8§=-°¥~-8 ~j 8§~
& = 2«f2Coff 88+ = ®§ ° -
8

+ I+ + o
!
o]
w
s
th
QO
e | hw
Q
+ ™

- £ §+= +8+2 £ «8§
¢ § w3 ° £ 3aB¥~ . £ ¢
¢ ~ £ 8= £0of 23°§—-°¥~—-§ ~i 8818
~®°-£ 2-1= ~x£° = x=~£ +®a3~2~|§-— S
a 8§+t= ¢ ~J=8¥KBL£P2°8°=8 a,. °«E 8§§+£= w§g°E
pEt~ ~« K

IMPROVEMENT OF THE SOCIAL AND ECONOMIC CONDITIONS OF THE
LOCAL POPULATION ON KOLKHETI LOWLAND CONSIDERING THE ECOLOGICAL SAFETY ENSURING OF
AGRICULTURAL LANDS

The project discusses the pilot project preparation process between Water Management Institute of
Georgian Technical University and Environmental Protection Institute of Wroclaw University(Poland), which
refers to the improvement of the social and economic conditions of the local population on Kolkheti Lowland,
considering the ecological safety ensuring of agricultural lands.
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5 |Gavardashvili G. Prediction Of Flooded Territories P ITALY, Padua T
In Case Of Possible Breakdown
Of The Sioni Earth Dam
International Conference on
VAIONT [01963-2013, Thoughts
and analyses after 50 years since
the catastrophic landslide

PREDICTION OF FLOODED TERRITORIES IN CASE
OF POSSIBLE BREAKDOWN OF THE SIONI EARTH DAM
In order to carry out a computer simulation of a flood originating in the case of a possible breakdown of

the Sioni earth dam, the author has re-worked the algorithm of the Volna-2[]which alows, in the case of a
possible breakdown of the dam, to calculate the wave vel ocity, the run-out distance according to the topography
of river.

In the case of a possible breakdown of the Sioni earth dam the population of the lori valley as well as the
areas adjoining the lori River comes under great flooding.

Asto the spread of the waters it occurs in the north - eastern and south Cwestern directions.

Modern Anti-Mudflow Measures And Devel opment
Of Their Design Methodology
The article assesses the distribution and consequences of mudflowsin Georgia. The problems of
reducing their risk and losses from them are analyzed. Anti-mudflow structures proposed by the author are
described. A methodology developed by the author on the basis of analysis of long-term (1981[2011) field and
laboratory investigations is considered. Its use makes it possible to design such structures, taking into account
their reliability.
Designing the engineering-environmental measures to protect the Shiomghvime Monastery against
erosive and mudflow processes
Summary
For the protection of the Shiomghvime Monastery, a VI-century monument, against erosive and mudflow
processes, the peak discharges of different provisions formed in the gorge of the Monastery, average and peak
current velocities, average and maximum diameters of solid fractions transported by mudflow and other major
hydrologica and hydraulic characteristics of the mudflow were specified.

Aiming at protecting the Shiomghvime Monastery against erosive and mudflow processes, it has been
suggested to regulate the Monastery gorge by means of the bed barraging and regulate its two active right
tributaries by arranging weaved fences.

«pE-£f 2- 8§§+=-0-«@®§32£°388§=¢~®°-£ 2£ §t=¢CE£O®~"

CE®~°2 ~«£E-28+=E£R°KE®° ~8K2EW «~-=03 2 ~p’ §2§

t~«£j]8E£°-= £VRELHL &G+ 23 ° 8= pf fHKE-B°-- aK= «3° «~
©3 a~p 8§28 =+°K=0®°-0K= ~¢°8§=¥ ~+t~2a8~]|=~1%-j] K= ®
®°-oK=«8T£828=0q-¢3~] =~28§+£2K=0°-aK=JK=¥-°"-2~wf]| =

RR



®: 280C~j8£ 8§8W
t~ ~°q £°%-p8§
©° £ 32af 8§
¥ E£°
, ©° £ 33 8+t=+x~TEL£2 | ¥~«-jE«gt= 8 +
~ 2 _ ©° ~ 2
@ §L ¥~«-«jE«?|°®°~-¢
N TK=¥-°"-2a~w «~QE«~280~=Ez%8§ t~¥~«-«ij £ OTP
8- ° " -2k wgE ©- «®8§-~2-°8§0~| =1+x~97238=}2¢f£
- K¥-°"-2a~wf| qQf£-°8~1l=q  @8+£=~°% 38" £°+8§2
+8+2 f£«E 8| =, - «8§4%

C~«J«~°"E£=x~T£2 «w0o ~-£2-p8§=«- -

T ~28838~=+8«° ~"~

a

~28 ~Qq- 8x=Qf-°88zxz=£f£2f£«f£-2£f£ 8K=x~-8«3p-C¢C=¥~-"
«~¥~28qf 8§K=«- " ~-a8238~=~¥°£q £=08=205=~«8=#F-£°
+2 ~28f£ §
¥ £°
., . ,’ig~2§§13:oi§.|q3_g\]3930_|~a ¥~(('|a£(( §t
@1~ - 8" lagiLonmenc-x-9g0O £ 29 TC¥ETSI.
m .« E° ¥~«- «ij £« i il
N |gK=~« ° -«@K- 8 0 °3 -7 £a. - ol @NEOL +2 3| S
©3 @& ~p’  §2a 8§ gE-°8323a8§=«"°3( +~«£ij -8
®~° ~«£2 ¥E£ -8+ 2 £ -803
©- «®§32 £°§q=3 g3 ° -~2§
¢~«~"£°£ 2a- §+ }«pE-£ 2
¥~«--£-£ 8§zx=
@] K=¥" ~+~28l«~+t~28§+t=9~°"" § 23 | | £~¥~«- «j Q
gK=0" ~t ~wE +2°3 23°33a8§g p°-«¢E +t~728
©- -+2°3 7 8§84+ =- @QPEQY }2£ =80
+t8«~028+t=pfE° 3 -.87 £° +8
PITK=¥-°"-28~ °©08-a~ £2--28z%= @OEO +2 3| S
aK=~"~28p ©- -+2°3 ;| §£ §| t~«£j -8
¢CK° £ ~, 8p~ 8 a~°8§=E+8«2 0O 2 £ 803
+2 ~2 §0©83°8§=¢~= g3 ° a~2§

RS




,E«- «E£CE £ § }«pE-£ 2

QT K=¥-°".-2a~+ q¢~q'e3 " | §F @NE O 23] Q
~K= £°8p’ 8§ ‘& w3 t~«£i 8
cK=¥§-°¥. q 8z*£ «3 ¢ 2 £~ 50

«-j3a. 8§8g8=w g3 ° a~at
¢° -+ } «pE-E

RIgKO® ~t~wfl| +~w8°© ag§+t=¢ @NE O 23] R
CK=0" ~t ~w£E ¥~-a%+~_0" ° - +t~«£E£j 8§
«8«CE ° - 8 2 £ 8083
«8~928-£ 8§x=«£E g3 -2

«8+8=¥~«- - £ }«pE-£E 7

to£°-K 8§

S «kK=qgq-¢3 ~| ¢C°£O0~¢C=-°®~°1 @QEP]I +2 3| 8§ £t
K=q-¢3 ~| 03 WE, E£=«CE£ +t~«£j -8 ~

J

¥K==-, ~wf 2f£ -~803
«° ~" ~a8a g £ 8~5¢ gso_|,._a§
¢~=-n08°n8§2 £ } «pE-E 7

¥~~-¥~°8§p¢£E

NK= 3¢8¢£+8= ¢~«~"E£°£ 2- 8§+= «£(gq-¢8+t= ¥~«-- £+
®~°~«£2°£ 8§+= +t~p3 ~2a.- QralS g «£-2°8802(2888&+ = ©O- £ o § CHY
a~°¢C- 8§+= O-«®8§32£°8§+t= +t~p3~af §q= ¥~~-¥~°8p¢E

Mathematicall =+ § « - 383 ° = f 2~ E£]| =° - «2 8§+ =« EQPmk=¢ 8= —~28LEF
C~LK=8«~" £E=0®° - ¥° ~«8q=¥~-9-°{8£238¢C~=0-«®832E£°C,EH+
CC,a~°¢C- 8§x=C~C¥£--~K

OK= pf«-q~"~, £ 323§~= +£2°83723°388§= ©Q--%2°3" | P§H#£
«E£EQ-¢C8K=®°- 28 f«~=u~°«-C¥EL£-8238§~=~°~n°o8§ 8§= «~q
+~98gK= «-." " ~-838~= «~¥~28§098§= ¢~= ~«-j~-8*xt= ¥~
¢ ~pnE° §VISUALBASICH § K

PK==~p°-«p8§="~2~°£ 83388§~=°08§-~ £2--28§+=0~"°0O-~°"18§32a
¥~«-0© 2£  ~| =0C£°w-¢]l =«80£f 328~=0C-«®§32£°32a8g=¥

t~~-¥~°8p-= + £«8+t= o~°¥3f p8§= +£8+«3°8= w~2" £
§-2£-+*x8 - £ 8§x~q 8§x= ¢~2"8§°q £ 8§+x~= ¢~= °0O8§-~
®~°~«£2°£ 8§§+="~°8~j88qK

RT



QKte £©0~¢- §+=02~+8§03°=q£-°8~p8§=«80E 323=p--~%y
W~ £ 8= U~°«-~C¥E-£-=°£~833°=w~ ' £ 483 §AE~ 40
CE£a-°«~j 8L 8§K= p--a~xp-"°- 8+==HEEAJgE ¥~ &+tE~-¥~ (B
w~ " £ ~C= ¥~-8782%° &= w2~"£~8] = °-«?2f£ §j= ~°=p
a~°¢C- 8q= CE£o-°«~j 8L K= U8-~«CEf £ f===£p%-1xPB~
¥~-f823a8§~= ~¥°£q £= W °8§x= «-¢3288¢£¥=-3fi="¢&

t~C¥£-82~¢~ 4 g3 o | §Ff£ 8§43 °8F ¥ F@L£ £ §| = °-
HE8-~~~0«CE£¥- ~p8= ~°= «-C8~-= §«= C£ 32f °~kqQ—C¥E

I ~°«-283a=p3% 47§ §£ =*K

I
RR~P°-«p§=¥~-982328~=«8«CE °- §q8=«§~92-£ 8
W~288~a=«j8°CE ~=¥~«-2~(0 «@£33§=+ ~~«IBPp—=¥~«§18° § |
- ~u8@8§+t=¥~«-. -£-£ 8§§x=~3;8af a. ~K==~""£-£ 8§~
3~°._Q§q§:«ﬂ~°££ §=¢ ~ _«~q§ ¥~«-+ £-£ §+t=x0f£° - {
3®§°~2£+- ~=«~0%8§ =pE£- £ p§=C~=«f, -~ E2BE=PpHEC

p
SKt2 ~28~p8§=¥~-7823288~=27" ~Cx7" ~=¥~«--£-£ 8§x=
n8§°n8§2 L §x=  -¥8EL£°(8§= £t®E£| §~23° 8= ~«-j~8+x= ¥~«-
a3 wE, K6 £=«-0q~ £ 3a§= £--"~-8§=¥~°+f£ 8§xt~=¢~=0o8§°aqn
, ¥~¢8= +8§+2f«8+t~=C¢C~= -°®~°~«£2°8~28=0af-"~-8=
£°9g- 28 8=¥-~«-- -£-£ §i—p£i~wa£ a- ~K

$iT1-£9qp8

£2~28£ §

o B 30 _ _a ¥~«-j £«
@|~ 2-°§L=~" '—"2~2§§i3:'—"§’|q_~nggo s 4 ~¢C¥8§2§ *
ag§+LO2B/t=¢~2~90° £ °~-¢
¥ ~«- «j £«

N [« K=, ~ ° ~w£| Ononemode of reduction of the @S Several Problems of 0X0)
K= ~ - 8 ©8 w| Dirichlet generalized problem to Applied
-©- 2 8§p~  §2 ordinary problem for harmonic Mathematics and
K==-~j 28p function Mechanics. Nova
Science Publishers;
Mathematics
Research
Developments.

New York, OMN

«-jfE«3?d§~ ¢t8°8M2L£+t= ¥~ -¥~C£ 338z ~«-j~=8+=

RU




«E£EQ-¢8=] ~°«--83238=-0p3 5 | 8§84+ =WEqQY- £+ £ p8K’=-«¥-qQ°-jd
$+~+°32a8g=~°£f 8§+~ §xK
t~«£j-8£°-=0o-°3«f 8x=«®p~- ~p8§=«--~uS8§
t~ ~°q  £2-p§

«-«frE-E£ £2 o-°3 «8+=" ~1
@ «-T+t£-£ 8§xt=%-~q

«-«JrtE-E£ 2aE ¢C°-=¢C~=~20C¥
N | ~ °~WE=«t~«3PBE | ~°«--83238=n3 5 g 8§28+8L ~q

,~,~1=©% a~p  §| ¢8§°8§faLt=¥~~ -¥-

©- 28p 8§82 8=a~a| ~«-j~8t=~«-Tta~=

t°8a8§+t=« --£=31+¢
g§ °2

. §i:p£«qﬂ

+

~°«--83%28= o3 - j88+~q" 8§
~«-j~28+t= «8§~72-£f£ 8UB¥E-°@QqKkEB8=8H«=pLE«qT £ 8xqg 8§
t8 °2 . £+=¥~~" 28~= | ~°8+=28@®8+t=1t°828K=~«-T*-8
¢C8° 83 L£t= ¥~ -¥~C£ 35%88§= ~«-j~=8x=¢~" ~a~=""71§¢
~«-j~n8%=«§~T%-£ 8(98= ~«-fxt-~=103 ¢~ «EEFLEF| S
"£°+88gX=PF=w8°8(0g~¢8=~«-j~28+t=«8~72-£ 8§Q9g8=~«-
~«-~7+t-8+t=x~p3~2f£ 8§qgK

pf«-qgq~"~, £ 388~=

¥~-78§33238~=«~¥~38§qf §=C~=«-|E£«33§~zt~Qq~n~C- =

«pE-£f 2- 8| =£0---«80C8+¢£®R~-2&E«E-&K-2 8%

~«£j"8E£°-=£°Qq£3% 2§ +tWIEXQRWO - ¥"£2vEE

I+

~«E£j8E£°-=£°q£3288+t=RRE£° - --Wa3°8=pE«~C¥E2-

I+

t°3a8=@°-af£x-°8W

Y. —WE=" £«-~a
i 8- ~WE=¥3"° ~«

~+-(8§°£ 33§=@®°-of+-°8§W

«~7  §&a ~wE=°£"~ ~

®~2 ~° ~§~=°~3 2

RV



"8At ~°~wE£=0-

« -

-8 ~wf=q£f£«3°

¥8§~=9-0£° 8~

«

«

Mo E3@° & onf+-°8W

o

«

~ a9 =

° ~wE

~+8§+2K®°-af£+-°8W
f~°q8p 8§82 8§=8~
«~tpu~"2 £ £28W
¥-¥ £°~p 8§23 8§=~a~

W- HE-SWE=«ECE~

£2~28£ §

a80~i 8L 8W

iz~2§§i3=°i§lq2~g.]ggo_|~a ¥~«-i£«¥ §+
@ |~ 2-°8L~"7 agxLO®/ £3 ©° £ 3 a ~¢¥§2s§ °~__¢
C~+~T£2 £ ~ a .« E° ¥~«-«ij £« ]
N|["E«~3="-¥-kpE-£ 3- 8§x=£(K@NEOU *~«£j 8§ Q
°K=z«~T 82 ~fLnf 28§=+~8§-" £ 2 £ 803
~K¥-¥ £°~4°8§+08+=0®8°- £ g3 ° a~2§
«pE-£ 2
Ol«~7 82 ~wWE=«pfE-£ 2- §= K@NEOU *~«£j -§ Q
"KT-¥-7 ~wWHEO- -8«80©O3 °8§=¢£F 2 £ 803
~K¥-¥ £°-#3~§- ££2§|§- = ge° ~act
®8°- £ p8§ K «pE-E£ @
PIPK«~T 82 ~w2Wu-28§+=0~®82~°"1 @QNEOUF+t~«£j -8¢E£ Q
T KT -° 7 8§~ L E«- «ECE F=p 2 £ 803 ° ¢
A~¥f£ - ~2~=«¢ g3 °-~~28§
«pE-E£ 2
Q | K X «pf£-£ 2- 8¢ J K K P
K X -°¥~-8, ~j §8*= = J
K X «3p§i:i~p3~a_
K ¥~«-«3p~" £ 8¢ J K
«pE-£ 2- 8§x-~qg J

SM




t~jf-"°£ £°28 3
§-p° ~+2°3"23° 0@®R
¢t~®°-£ 2£ ~p8§ OMN
NEOUFC(C
R | K X +~«- ~2~7 . q 8§8§28§+§
K X «pf-£ ®- ~p8§ t~«£j-8§¢£F
K X t~°q®*?p3 ~ 2 £ 803 °
K ¥~¢~9q3°" £ §+¢ g3 °-~~2§
¥£°~8, -2~ 88 «pE-E£ 2
£EO©- -- «8§0C~=¢~=
S | K X «¢C8-a~°£=°8- q 8§82 8§+ §
K X ' §¢°-£23 £ 2° -
K X 2 £ —2803°=£0- -
K ¢~+~ 3 qf~ ~®~2f
CE£E®°8-8° £ 8x=
RTUT
T wW- HE-SWE=UNK gq~-~«£¢° - g 82 8+§
+~8§-0-°«~j §-
2 £ 7 -.a_¥Y§Ef §+ OEOVFIF £~«£j -8
CE£+3°+f£ 8§§=¢~= *£ -~80°
®§°- £ §=§-2¢ g "=
«pE-£ 2
U |®~2 ~° ~§ ~ = °[f I @0 g 82 8+ §
[T - LTI +~8-98 -
V f~°g8p 828t ~«pE-£ 2-=0° @QPEPM +-~«£j -8
«~°qQq 8§+xt=z%2 3 2 £7 1803
~a~28§ §°f£ ~=¢ g3 ° ~2§
¢~®°-£ 2£ §zx= «pE-E£ @
NMT~°qg8p 8288~ " £+2 8 8£ 8= OEOTFEF *~«£ij -8
°-28=w8§°8qg~¢8§ 2 f£ -803
©~®§2 ~2 § + g3 ° ~a§
© A~ pu~°«-£ -~ 20 0+ @®-

¢ ~
_~_|~q

a ~

SN




NNT~°qg8p 82 8u8-~xpu~°¢~w-~ PEPME +~«£j -8
°cO8§-~~ £2- -8+ 2 £ -803
©--+x2°3 | 8£ 8§ g®° -~28
¥~«--£-£ ~=q-~ «pE-£ 2
«pE-£ 2- ~p 8=
§0O0- -- «8OS £ §2 §

NOY ~°qg8&8p  §2 §f MMIIMIGH NEOS| x~«£j -8
([T I 2 £ 8§03
(T—(¥ (T g3 ° ~~2§
(TR IR +~2°~a+%
([T ¢ ~

«~= ~=a-~(
a _ -

NPT ~°q8p  §2 §.fIMO NEOS|xt~«£j -8 £
([T I 2 £ 803 °
(TR I g3 °-~28§
(TTITTITITT [TTRIC] +~2°~a+4
(T TR ¢ ~

K ~ - ""‘_l""‘q
a _ ~

NQY ~°qg8&p  §2 §f [T N=EOx~«£j ~8E
(T (I 2 £ 803 ° ¢
(Ta—(¥ [T 1 g3 °-~-~28§
(TR TR +~2°~a+%
(] ¢ ~

«~= ~=a-~(
a _ -

NR-¥ £°~p  8ixt~w8°0O  2£ 8§+| QNEOQRt~«£ | -8 £
«K8U~p8&=" ~0° « 2 £ 1808 °
t~°Qq32Ef 8§*=« g3 °-~2§
B ~3¥~3 2 ~° = «pE-E£ 2

NS~K¥-¥ £°~p«pfE-£ 2- 8§x=£( @GNEOUFzt~«£j -8¢£

°cK«~T" 82 ~WEBf 28§=+~8-" £ 2 £ 803 ° ¢
TKT-¥-7 ~wf° 8§+08+x=®8° - £ g °-~28§
«pE-£ 24

SO




NT

~K¥-¥ £°~p«8pu~p

cK«~T" 8§82 ~wt~°q3

TKT - ¥-7 ~wfu - ~
3

l

@QPEPMF +t~«£j ~8€£ P

2 £ 1803 ° ¢
g --2§
«pE-E£ 24

NU

~K¥-¥ f£°-pt-~8- £+28§;

CK«~T 82 ~We8-8«8, ~j §

KT -¥-7 ~wf8§-" £+2 8 §8€F

fFof 28§~n-

g -

+ e Il

¥~«-jElx~«£Ej-8E S

£1g® ° ~~2 §

2£__|§©3°\

«p£—|£ a |

q~—-~«£¢-
wg§°8q-~¢-~
t~8-" £4+2
«-8§p  -£2
°c - «E£?® 8§ =
«- «¥f£ §~

¥°3 -28z%=

¢ ~ §~—|£u-

pE" E£° £ 8§

¢~=§-2~0Ff §=n

TEfEo-~°=1¢

£Eof 28=E8§~o~¢

T~-¥°w?§
¥~«-==2~p
3i§a£ a

l

|+
l
1
A
H
L34
1
1

1 = + K
ol
o
o)
w
®

1 Q
1 A
OI 1
° wn
AT I+
1w th
1 [
[w th th Il w Il

TE=®8°- £ p
¢t=0C° £¢8§823 2§
8§8i8-=¥~°¢f£«-
- ~apga
«8+8§=x~9 ~
-- §+
p-?2£

3.8 ~ o ~

+ =¥ ~«

|
I+
l
J l
l (3]
[N o ]
wn e

o W
+
I
e
!
A

tH
w

|
Hh !
I w

£ ~=«

l
K + 1
el v
NT©
w th th |
o)

T =Z®E°
°-«p8

o

I w 1l
I 1

1
l
I+
I
l
[e]

th
©
1
1
1
A
wn
th O !
w
o 1
A

1+
w th w 1

th —

1
+
l
A
l

o

1w
|

I+
< 1l I+

£

~CET-L¥EWEET =@E° §- ¢, £=¥

£Eog2

£=C~=£ +®3F—¥E |-§~HEFKS «

g

L34

I+
l

I w

£ (&P <«PpE£«wEPU2p8§="~0° «~"~
£2-—|£ §q:«-u.

£

wn
!
wn
wn
I+
I
+
wn
+
T
mm
A
th

~°¢C~ap8=p- ~28=C¥E£
~ji 8¢+ =¢C B WEELLO~=

L
. - o
~ 3

=K

§:p£—._

o]

H+ X wu N ]

I+ thaQ =2

8

+

i o

| wn

H+ 1l

J

-

¢

=+ ~

£a~

o -_—

- ¥f o380 §:|Jﬂ2a§ﬁi :§L¢_~a¥

- - £
o ¢ ~
5 £ =

=g~ ¥~3 2 ~°=

§+="."7
:((-,
+~1t 8
- «EC
08° £
+f«-

=¢- a£f£«= ~2a~"
§¢~—.:—.~93°
2-42f£ [ E£=«-W-

° wn
o
tH AR
o )
In %o
nm 1 e
l

I+

I A
A

+ © W

I th

o

an—,u
D
th I+
w

«EF=q~" =8 £
§g~¢=, £«- «£E
qf E£-=«pE-£

£ §+x=¢~03 wa£E

A =¢~=wW8BUh~+rHIPBHF ELHE§2

©8gTE 8X=«- j
¢ K
- «3 280~ 8¢

«~i:| =¢~-£ +2

o £ p§:u.~a§:‘

«8a§- - §q==

Itf wn o
P o K«

8§ +
8§ 3

i o

¢ £

a

8

£ «

§¢

§...

SP



t-j8§~2a3°8§=fof 23°. 8§+t=-¥~«-_ 2L£-28qgK

"f£@~ £=8~0~C=°8q~j==2£-CE£E°pPp8=x~«pE-E£ -7
t~«-«~"28- = +£~8«EC-C= ¥~-9T-°i8£2EL£ ¥az-«ip£t-££8%
3 a¢~=¥~0CE£qC¢tE£+t=~°~=8«~"¢°-33=z=~°~«f¢=zx~£ =

~j=8-"£+28§j83°8= °8+08+t= «8§-8«8§, ~j8§8xt=¢~+%
i -3°8=-0~®8§2 ~28+t=«-,8C §+t=¥~°~-2~¢=pEgw2E

w
=

H+

~2°~91+2®-°2-=¢C~=«~ ~a~(q«pE-£ 2- §+xr=¢C~=%~«

a~@©332f£2(q~p-°8§+t8=+t~¥,6 ~-=CE£®~°2~«E£-2§

CE®~°2 ~«E-28+=TE£BAWOE +—FHBEE W °BEp< -§8 8
+~«E£j8E£°-=£°(Q£38§+=@L£°+-~233°8§=pLEc~CY¥XE-2 - -

«-§+U°~o§p §A®EEREE® S
«-8xtu° ~o8p 8§82 P« L+~ §

¢33 ~WE=~-WVE -8 +-°8§
-~¢8°~p  §2 8§ ROE2°EL - ° §
«fE ~a~°8p  §2 § =R @£+~ °8§
8°f£«~p 8§82 8§=%-§8° £ 332§=@°-0f£+t-"°8§
¢t~q3©8p §28=HF ®° £ 328§=@®°-0f£+-"°8§
©- ~Y8WE==0C—2f~ 8§°°£ 328§=0@°-0f£+-"°8§

°©3°3 ~ =3 ¥ @°°-aft-"°§
t3°~wE=Qq~@%>~- BE+- ° §
«t£¢28p §28§=0- ~®2 ~mELE~E§

©* ®~2 ~WE=Qq-~*~§@BL £ *28§=®°-0f£+-°8§
© ~-2~28~8=¥34-§"8°°f 32 8§=@®°-0f£t-"°8§
¥°WEa8p 8383 8=«+2BSEEL 328§=®°-0f£+-"°8§
«~8x3°~wWE=~%x°"8&° £ 328§=@®°-0f£+-°8§
P®3 ~p 8§82 8§=QqL£—H-§;, §°£ 332 8§=@®°-0f£+-°8§
PEPE-~p §2E=«—:BFr2-L£H2 =@®° -0 f£+-"°§

- ~t 8§83 ° 8= ~f4i8%@ £-2 =@®° - o £+- ° §

SQ



«--1-¥°~08£f 8§

280~ 8£ 8§8W

'2_°§L~'2

«-1-¥°~08§8§+=4+~

¥~«-jf£«88zt=

¥~«-«j E«?

o

3 3

-K®° ~
£ K«

« K«

K

§+p° ~no8§
§+p° ~na8§
E¥~wE

o

— O

©8 -3
sq2e¢ g

23~a3°§

+
o

g§2 8§+ 8|
2£__?§©3
3_|§'£°i§2
OMNP =

q

PUN

a

th

«8«~°(q?3
£°q8~-8
~8§p° -£
- 8pE - 7

20~ 2+ ®-

8§

¢

)

«

«

+

¢t~«3p~"£ 32ag§g
*O8-8¥ 8§zx=
°©8-8¥ 8§
£°_' _|36.§
©- « ®2 £ + § HL ~Kz
_23°§i|

"8 u° - 28— 8§

*

I +

d

+ 2 ©° 3

«- - ¥°~n08~p§=

8 §=4~2°~1t®- £22°.~2 Ghebefak

~8«EC¢C- -
¢~= «8+£8= 8§~
- °‘]Z«£~_2_‘§§i@3 o §:

=¢~¥f£¥« §*-~
°cO8-8¥, 8§+ =¥~«- -

¥~+4f822H8£2 - +
=~ 2P fR 3F8="®

2

¢

-

+ =

+~978qgK
~a§b£

¢ ~ -

¥~
8§ + ~

g° ~42°3 72
, 8=
3_°¥§#¢.a.§=2 £ - a_ ¥
C~=¥~-"~
£-£

3 a § ~
¢ *>~c N« -£w °8~2

= °©8-8¥, 6 §+= °¥& ¢
‘£ -8 (E2 §~=@®F  ~° (
% B3+ = §AFIB=~ "« &=+ § =
T =B x&BP- 2EE BOKESQHT G329 °
®B~22 ~ 5+ +8§+2 £ « +=8§ 8= 2«EH¥- 0
+8+2 £«~p8l = KO~ PELE~ L@ E&F=Lt=CF &

-2
3°§
T~ - - £

§ £
§ q ~ £

§X=2£3 §84¢
£8 +&EXg~t— «~
§+=®E£° +t®Ef <2

+2°

§+=

§ £

t~7T£28«wo’  ~-£2-£ 8§
¥ £°
. 3 ] ¥~«-jf«88zx= 8§ +
@ ~"2-°"8L~" 2+~ qL£a«wo ~-£2- =4 ¥-«-«jf«al®~-¢
N [-K®°3°3 ~ t~28§~-¢C~¥-=«~- ~3Jg 8§28+81 =03 NQU
EK«-8+tpu°~o08«Ef 8§=¢~=8~°~0£ § |°8§=3 8" £° ¢
«K«-8+tpu° ~no8§ OMNP =
O -K®3°3 ~ a8~-¢~¥8+t=2fH~—-8§&xq 8§28+81 =J NTV
¢~=pf£o~xt£ ~ °8=3%3-28" £° ¢
OMNP =

SR



Pl«K=p8p8-~p |u- ~2¥~«2~" Ez “STEdy sagigicxi Vv

~K= 3°¢3a~w §a.=¥ £

t~T£2«wo ~—£2W=£wo0o -£ ~
°©8§-8Y¥, §+=28§~-C~¥82=pLEOLQqEf £ BEFEEt=22BxTCE-
¥Y¥«-£-£ #2238~ ¢~¥-—FL «th=~«wwE ~-8,6 «£ +=¥4¢-~EE88-
«EC° - £= §RLEFEL£ D23 ° 8= ¢~=3 - ERLBx «§
«~= ~=f 8§x= ¢~= «E£ ~-8, «E£ 8SE§ 3 YL~ TH ==¥¢-—~
t®f 28Q¢=¢8=HKE~ 228§=«-9qT-" -£ §8X
+~°£28+-=28§~2¢8+x= «-QU¥5+5H0-*8&é—-=pEfo~£ 8§

1l

o]
l
]
l

§- | BKEE~OUE° §2 §C-¥EHF~G~= «§+§=-8HL«kESE L £ -
+~p3 ~2LY¥E+§O- -2 L2 ®~° ~«£2 °E FH=@—=° L ¥ §+2 |
a8 ~¢~¥Bet«fE+t=-°"¥~X§ ~| §~

t~~"2-«- 8§2-=¥_f£ [ £=p-r~2¥~«2~°8§=«8%EL£ 8§x=0-

«E£EQqQ-CE£E £~=C~=¥~«--£-£ 8§§xt=zt+wof£°-£ K= u8¥-p

«82 £ 8 + q~—|~«£¢°-'£p¢©-_,-_|-2°3_i§£ §

£2~28£ §

+2 ~2 §§+=%8gPf~> H(9° ° -~ 2 éﬁ;:—z£« .
ag§+LO/+=¢~+~qOC° £ 37 g2 § o 6
ﬂ_«£o ¥“‘<(-«i£«

@~’2_°§L~'2

N T £«~p 82 «8§ug§+t="~08+8+= - Kg §28+%
3 ,°3 .7 £23. - 0~=°JONEOSF S
- £ p8=«-«3Ip-~71
£ K

'_|'~((£i —|J§£_°_-1§©3°
g3 °-~38= 22 §=4

«~= HxPEQE @ - ~

O K °E£«~p 8§3-~®§° C~«j~ 8§
£-£ a - §i=q~,

«g8t=«C8§~~°¢£

~«~" ~a =¥ £

-J Kg 82 8%
§ |ON EFO@M R
£

w

o

QO

wn
|

- ~

«pE-E

P igKt3°~wgl
©OK«t £¢2 8p "~ |
«K¥°wg28p (¢

~28 ~ - = «8u8Y - Kg 8§28z
=~q 8§+£ §+=@NE M NVI
3 «E£-2~j88+=]
=p£x~T£ K

<<£i—lJ§£_°_'1§©3°J
- ~2 8= «pE-E£ 2 -

+ @ W

SS




QOK«t £¢28p |[«8u8+t "~ £p~=«p-£] Kg 828+
«K¥° wE£388 §|23~23°8§= +~08qT]J @NEOL P
-KO® ~t~wf |°q  £2-p§K OMNP

t~«£i -BE°-8§0O3 °J
A~ 8= «pE-E 2 -

RQKt 3 °~wEI [23 3 -8§=F (E=*8~C|£§ Kq 8§28z
«K«- 88 ~8¥ 8§°~ 8§+= ©O~«~IJ @NEOL R
~K«~§+3°~w°§+= ¥~~-¥~°8§p] OMNP
§K« 8 pEB2 8§ («328~278§°q  §x=

t~«£i -BE°-8§0O3 °J
A~ 8= «pE-E 2 -

S «K¥°wWE28p ' |£3° ~«8+xt=¥"§°~ ] ~Kg 828§+
©K©- ~fT8WE| ~=-£ ~K @PEP | Q
¢tKO3 a8 ~p §xt~«£j-BE°=-8§03 °] OMNP
a K~ (Po32w£E A~ 8= «pE-E 2 -

TlQKt:®° ~wEI [«8u8%  E£p-~-= @PEPMF Kq §a§=| T
«K¥°WEa8§p |u- ~3pE3oONE ~C§ OMNP
¢CKO* 2 ~p’  §lt~«~¥°§K
©KO- ~8WEx~«E£j - BE°-8§03 °J

-~238§= «pE£E-£ 2-

UlgKt 3° ~wEIl [x~~ 2-«- §a--= @PEPN Kg §28§#% NN
qKj ~°8§~-8l«~°q &+, 0 ~°¥~| OMNP
KT~ 8wt +8+2 £«E£ §K
a K ~2~w¢E +t~«£j - BE°-8§8§03 °]

-~238§= «pE£E-£ 2-

V| LI f I (IS [0 o -2 (49 “Kq §2%8§ O
", 0L (I 50) 2013 p®+
i M O AT - 27 -0t ®-

([T

N M'., G fl [QUIIITEC (IS A -2(49- “Kg §2@§ Q
Lf (IR (ITIIIIkY [T [}/50) 2013 O p®+
f.fREOO [T (I 2°~-210@-

([T (] [T -
(I

N N, (L] (T AT [0 -3 -42013 ~Kg 8§28 Q

f.fleEFOU (I T8 (&[T - p®+
([T (T (] [ID- 27220
(3
(I (] [EIIIIA -
(I

N Q'.,, ] R B3 -42013 Kg 8§28 O
f.fRET0 (AT mo - po®

ST




(0 [T 2°~2+0®-
([T O [T -
(TS
NP« K=p8§p 8§ -~plIell (IIIk¥ I¥D - @OEU “Kg 828 P
~K= 3 °¢3 a ~ [ -0k (&[T [ t~«£j 8§
UMD (o (LT & T g °a~2g
(T ¥~-~q2{
N Q . [IEmD (IS (I 1 -2(49500 Kq 8§28 P
', f B (&M O [0 G - p®%
8. (MBI [ e - 2° ~2+®-
([T
. (IS
NROKt £¢28p 8§49 §,6 3 ~23°8= «&4d4 @P ~Kg §%§ Q
aK=8«-~8p  §£2 £ 2-3.2 §q= i 3 t~«£j 8
«Ko-2a~¢~p 88 £ ~= £~~"2. «-] g3 °-~pP 88
§+=¢~®° - £ 2¢£ ~£B-9g8-£°
NSQK®-®% ~p §/~to-~22 £2--.8889 0 ND +2 3 T
, K=«E£2 ~wf 2P £-8qg-¢808j8°E
®K==~¢8° ~plt~«£j-8£°- =93 °]
gK=«Ef ~=a~°x®-°28= ¢~= «~9J
£ a _ ~
NTQK®~®3 ~p~ §|£+~¥ ~-= 823 «8F 0O N=EC( x23 Q
, K=«£2 ~wEf | 8° £ ~=®-28«E°)
®K==-~¢8° ~pl«*f£ 8§x=¥~«-- £
gK=«E ~=a~°lt~«£j-8§E£°- =
«p£_|£ a _ ~
NUgK®~®3 ~p~  §~+tn~22 f£2. 58+=|0 NO=BH ~Kgq 8§28 O
~K=¥-¥- £°lu§8GE ~-8§8§0°%°HB] RMF p®+
aK="82-"~"|f 8§= «-¢8u08§;£° 4 2° ~51+®-
3 «= ®-28§«E°3ag]
@& f 8§t=x~m3w £2
t~«£j-8£°-=9°%°]
+®- ° 28§
H~°«-C¥E£-838§=x+%£F3 &BEZ=L£w0o -£ ~W
~+n~22 £2. . 8§4=-~°£ £ §+=q §+£ £ §r=¥-~3« - £
C~=+9 ~¢~+7 ~=¢C~-~«~2 £ 8§+=¥~«- £E-£ 8¢
t~ ~28~" .- =-«8u88t " Ep~=+8° °;8+t=~q 8§+xt£ 8§§x=@®°- 2
t~~"2.-«- §83-.:=2°4+@-°28+=+t0f£°-+£=0~C°£ §ay=B =
«-W~- §+=3+~0°QqT-£ §+=3 °3 -  £8. . n0~t=f£af2°.
¥,8¢q

«8§U8xt=" ~OB°+t8G-=«8+=3  °3 5" £2. _ _o~fF=pPFe&=-@®FP~IE

- ~®8°C~«j~" 8§=—-E—¥f 2-- 8H—«p~ B&«H8T=ZLCE-~° £~

¥~«~" ~2=¥ £  £K

SuU




+ + + I+

~Ta £% -8
~~" 2 . «- )

~ a

~©8qTE

=«
+

HE+ " Ep-~=«pPFEET I =4

I+

=« ~°

a-=78¢C£ 8§
§ug+t " E£p~=x8°°

q’ 8
i 8=

I+

A
H
|
I+

£2 ~2§£ §

3 i91-£9qp8

+2 ~2 §§+=%§Ig=g)
ag+tlLoO®B/EEC~+~T

gS°_|~a

©° £ 349

m .« E° ¥~«- «ij £«

¥~«-j £«

~¢C¥§2 8§

Kp8§pg&§-~p~
K 3°¢3a~ywy
K=z=«~0°~WwE

Theoretica Bases of Creation of
Semifixed Composite Coverings
[(European Science and
Technologyd 4th Internationa
scientific conference.

Munich P. 150-

K=p8§p8§g-~

, [IT}IIE RI{ITRY
M O [
(I

[T - (I /T
(TR TG

[%(28)

“[m (0106 -
107

Pl«kKp&p8&-~d~

~

3 °¢3 a @~

K- ~t 83 °8§

([ [ (M
([T

X1 T [ -
([ ([
(e ([Te; - [T

(I (T3

(D [ 78-81

H~°«-C¥£-8§388§=-~p°-«£ §=£wo’

W °8+x~C«8=«C¥° ~C8=%~¥,
t~ ¥, ~

« p
=¢

+ 1l

3 .f §

-£ ~W
=of£-82 £

£-£ #- ~p8§=~C¢C¥82- °8§" 8§
~ji 8+=+~08qVf £=x~¥ ~-

8§ +

L ~

~¥£ 8§+
~ag §%
«pE-E£ @a- ~

1
=+ 1l
1

*+ ~« £

-~ 8§£°-=0o-"°3 «¢E

+~"~°q  £2-

p 8

Q-t+=~|B P2~ - ~ §

«-«J+xE£E-E£ £2
«-«fN+rE£E-£ £

«-f+xtE£-£ 8§x=+-~q

Q-°3«§i:‘~2

¢°-=¢~=~¢¥

N|gK®-®3 ~p  §2 § T E«E-2- £2

, K=« £2 ~w£f

2

_£2-—|§q:

- a8 += +~]
° £ O- 2 g

g 8§28+*8

SV




g-¢£ 8§+t=¢C~«3p~" £ ~
H~°«-C¥E£-823 - =«-T+tEL£¥ ~=
g 8*£ £ 8+t=¥-~3«" - E£*£ 8§

£WR L mE® £ §+x=F~E° xRLEO®~2
+ =

~©8qfE£ ¢
3ifM-£9gps8
«-«fJrE-E£ £2 : g-°3 «8§8+=" ~2

@ - «[tE-E af «-T+E£-£ §x=x~q ., _ 7__ .
N |« K=p8p8-~p~ 82 §|Theoretical Bases of Creation of Semi- Munich

~K= 3°¢32a~wfE fixed Composite Coverings
O «kKpg&§p8&§-~d” 8§28 (LTS (T (D [ [ - (I

~ 3°¢3a~wE (T

H~°«-C¥E£-828=«-9Tx£-£ £ 8§=£wo0o -£ ~W
W °8+~C«8=«C¥° a€&§82L£¥8§+=~¥EFf 8§§+=Qqff- £834+2 =« - 4
t~¥ ~-zZ«pE-£Ef 2- ~p8E—H¥EL -§HLBEB/E 23 ° =¥ ~«- -
8 -f 8§x=¢C~j 8§x=x~0O8QqQTEf z=x~¥ ~-=«pE-£ 2

CE®~°2~«E-28§+=TL£3@WoK=-E2E={W2§p §2§
+~"~°Qq £a-t=2+~T£3 «pBsnE-§H+E£284=OMNP=pa§+
¢ ~¥E¥«§2§=C¢~=pLE+°32f PI8LE+§qEFx§8p~-£ §

-~

T~«dPp~-MMELEEEL£+ 4 £ ~«3p~-=TEL£2 «{xt~«3p~-=pE«t?®

N X K KK

KK

™M



P K K K
QK K K K K K
E K
K
RK K K K K
K
N K W L
L
K
| OMNOQ
OK
|
K
P K W
K
OMNOQ K
QK K
K
RK K

TN




t~¥°~22.=¢~0§-~a+t£ §q=C~«3p~" £ 32§
t~«£i-PE®EL£°8q8§=®°-£ 2£ 8§
@ . —_, C~«O§~~n-z ®°-£ 28§+ ®°-£ 28§+
- 4
® £ §-|—1.[:£G’a"£- _o¥~_|§’~ T|-£a«wo'~_| p£((toga£ F
N K K
K
/\a/\ K
K
K
J
o) K K
K
K
P USEID K K
K
EEPI) “ EF K
K
Q J KNATO
K K
K
- K E F K
K
RK~q~+p2 £3 2 § xJ=MCC/MCA-Georgia
£ §+=0-°®-°
«8E°=Z¥~«-iT~
®° - oK¥~-~q2 £ K K
¥~ 8g-"£ K E F §K+~23 " ~wf
2. =2@- 2©3% ° +§4H
®§° £23§=no~
®°-£ 2§
S U ~«- «~° ~¥f
t8+2£«£f p8=¢2 al LVlUL . . .
u'a§i=¢~ﬂ~©~NMPLNP _|K_|~| a§p §K©a§«§~p §
+8¢C8¢8£t=0¢C~C¥
£©O©- -- «§0©3 ° §

TO



pEo~x*£ 8§+=«£§E

AREPI J I

QKJ J W J

RKc«=£2 ~®, £="~2 ~°f£ 38 f§~=«-+t~«,  ~CE£ £33 8§=%~«3

PECE¥~C=¥~-§%~ °~= -, ~° £=«-qf- -~¢§=%0®

5

(0] =
+t~£°q~p-°8+£=8£g¢¢=®°~ 280Of 8§x=¢C~-£°¥ ~=@®
t~¥~-a«~~(QqQ2%Ef 2-=+8+2f«~p8= 8§, £+£8+xt=«-qT-"~
®° - ¥°~«£f£ p8=30CE£q=¥~q ~28+tu8-£ 8§+x=«8, =8¢
TK

I
K

®: 280~j8f£ 8§W

t~ ~°q  £2-p8§
t~T£28«wo” ~=-£2- £ §

¥  £°
¥~«-jf£«gzx= 8§ +

@ -~ -7 8L-" oLt w0’ ~aER - k=4 peale g

TP




N[ Ka~t - £ §~ 2 3 « - £ §:¢~:i~23«q a§i§ OTV
TKT~283°8§ +t~C¥3°£ 8§ 2 H =¥ ~«- «j
O|~K¢~"8qg~p & Windows70¢ ~« - £ g~qg |INATO-x =0 ~° ¥a ONN
Efa £ 2 °. 3ag=¢~
"8C¢CE£-2£ j8£ 8§zx=0°
P l«K¥°wEa8p 8§¥~q - -~ T2 F =¥ ~«- «j QMM
-K¥8-°¥- 8§~
QKgK«E¥° £28 ~wE|lg 3°8| =¥°8§¥~23°8=+2FH=¥-~«- «,j NQU
S8KpEf: -°82~wE®3 2+~ 83°8§=«82L 8§
¥K¥3 ¥3a~p’ §
"Ko ' ~"28~-8
©° £ 3af 8§
¥ £°
3 ©° £ 3a38+t=+~(EL£2 | ¥~«-jE£«8x= 8§ +
~ 2 _ ©° ~ 2
@ 5L ¥~«-«jE«?°®°~-¢
N ¢KO3t3T8wWE |[«£(g-¢C3°8=«8QqQ8QgEf ~t2 HH=¥~«- «j QR
t~«3p~-x=pEL£x~+°33
T Ke~~° - a§~§°«-«~°~¥£ ~+~=¢
p8§=t~«- K=¢~=%K«?®
+t®EL£j K23 ¢C£-2£ 8§+~
O OK«£2 8 8B8WE 2£ -8§03°§=¥~¢C~p- [E2E 2°--32
©~2 ~2 . ¥ § _
http:www.sdap.ge/im
+~i FEK-- £ 8§z =p¢£E «-|ages/stories/PDF/gart
©- ~+23 | §£ §+=¢ ~ quli%20 kataolgo.pdf
PpE«3p~"£ 3238§~=pf£«,03¢C~"8§=0--22°3" {8F£ 8§+t=2£ =
+t~if-"°£ £38§=pE-- £ 8§+x=¢~q 3 -£-8%Y-BelE=70>%—~ «t
pPEt~ ~«8x~C= ¥~«-(0q 28§238~= xt~ ~°q  £2-+= £7T ~¢~
©--+2°3 ;8§f£ 8§+=q -¢~j 8q8=¢--££ 8l =«-.-"~-828§~
+2~28f£ 8§
¥ £°
2 o ., +2 ~2§8+=%g|g=g39°%° ~~? ¥~«'la£<< § +
@ ~ T8t lagileegirc-s-qotE 29 TE¥STSI.

2 -« £°

¥ ~«- «j £«

TQ




N|, K, ~280~p |~ 283°8§=2~«§+% N Georgian
¥K, ~280C~p pEp--828p°8§~-89= O MN P| engenering nep s
«E £33 8] a~«8+t=¥ +2 F =¥ ~« -
C~=" ~«¢8&§-~°£=p
¥~0~«0O~«£E£ §%-~¢g
O§K.°3~p'§a_|§~¢'¥..°¥3_|2p§ ST iZBK:u.~E
EKO3 ~2 ~p " @m8§22°~; §8+=~2- «£3° K81
§K§-~p 8§2§q~-=¢~0~" p8°E £~«£iKp®
©K , §~7 ~ +~08qNEf 8§x=pft ©° £ 32
¥K-~2°-p” § g 82 8§+ §
PI8K:-°3~p  §28mg8282°~; 8§8+=q-~ ST 23 K=p- ~7§
EKO3 [ ~2~p | ~-8§=-F2¢~¥£ p «E3° aKE:
§Kg§-~p  §2 8§
©OK _ §~ - t~«£j Kp?®°
¥K"“‘2°'p,§ ©0£ 3a§
g 8§82 8+§
QK- °7~p §aft~t-0k-«E?° E- P |g 8388
«£E28-°~j88+x=«¢ .
¢C~=«8+£8=¥~-"8¢g t~ Ki-=m?
®E° +®E 2§ £ § «ES T -
4T -cq’E£a-p§ «Ej "K~0O~
«~j £
R|-Knon3°; £2 ~wE-£°¥£2 8032 8§=+¢ NOEMNRQI 82 §8+8=
CKO~2«~fTE£2%|«, 8x=£-£°¥8~_ £ 1 8¢C°-8-g
S|-Kao3°; £a~wE-£°¥-£o0f 23°8§ NOENRFQq 82 8+8=
CKO~2 «~fTE£8«kpE-E£ 2 - ~ l'§¢°-8-g
T¢EKO3t3 8WE©- ~ +§~2a3° ~¢= NEQUt2 & =p° - «
i §828-¢C° 8=« -3
©~«£°§~—|=¢~—|~¢
¥~ £ 8§x=«-w° -
t8§-~«80©C8+t=p£f+t~
UCKO3 t 2 T8WEN° §¥~20~«E£° §~n NEQU*? &=p° - «
¢C~-~C¥~°£ p8F-~
«8§©8+t=pExt~TE
V |k K¥°wEa8p || ~£°8§+=0--¢8; § NEOUt~«E£j K2 £ ]
-K¥§-°¥- §)j£-2°~2a3°8=4+8§8% a §
~KO- ®~23§~-P t~0°qf-£ ~=%-~ «pE-£ 2|
~¥£-28x=; ~ag
¢° -z
NMOK«£2 8 8SWEpE«, 03¢~  §=0-4 NO |9 828+*8§
§+t=q -2£ -8CB 1 8¢°-8-g¢g
T2 f 8§+=«EQq-¢-2




q -¢~ij 89g8§=¢J -
" ~28+pu8-£ §q
NhBW#Lm““’“: wrm"rF—pwrP fppkwG¢™ I~
Yo # baK '~ 7 “ Chp bbbz =RL I Cp” ' bR~
BLFELNUH™ " = NRmQBpF'AK
WW™ Wp~ K=0K
é0b ¢ pl
NQ K Shales of Georgia: Shale Gas T | saag2g N M
K Mining Context N dEf-°¥§~n
K N ~CE - =
pi 8£-j £%
NPl K O=OMdE-° ¥8~n R
K | K J b-¥8-EELSgA
K
NQ K X ov J| P Q
K I K Q K K K
| K K
| K I
NRq+8©O| £2 ~+]boof£0©28 £=1]°¥Y~ |0V J| P P
d~+*82~x] " 8p} -°"£=" 828£+£=0|Q K K K
d " £2£+8~-8p- 2 Lf£«t=ra¢CE£° = K
gdFK" ~° ¢~ |"j28--=EdE- ° ¥8§ I
dKl g~-£28¢

TS




£2~28£ §

8 iT1-£9qp8

. ¥ £°
2 _ o _ +2 ~2 §§+%§|g=gl39°%®° ~~? ¥~<<-|a£« § +
@ - T8LE ag+LO0e/B+EC~+~70° £ *79 Se¥ERELL
m- «£° ¥ ~«-«ij £« . |
N |hKarine Melikidze Energy Passport[koftware CISBAT |Lausanne, S
programm for designing 2013 Switzerland
enhanced thermal performance| Proceeding | Epp.1121
of the building envelope and | s Volume 2 |SWiss Federal -1126)
energy efficiency labeling (Internation |/Nstitute of
al Technology in
conference |-ausanne
Cleantech
for Smart
Cities C
Buildings)
September
+~«E£j-~8§E£°-=8pD-°3«E §i=«3p~- ~p§=«""“|-1§
t~ ~°q  £%-p8§
«-«TxtE£-£ £2 og-°3 «8+="~2
@ «-J+tE£-£ 8§§x=x-~q
«-«JrtE-E£ 2aE C°-=C~=~20C¥

N |Karine Melikidze

of buildings

bEnergy efficiency approach for
buildings in Georgia:[Energy PassportL|
sofftware programm and certifikation

17-19.09.2013 Thilisi,
Georgia , Fourth
International Forum:
Energy for Sustainable
Development

TT



A X XXX

JP

d-

Qlgx8©! £2a ~ !
£2a £ +B—~"~8=@qK4 !
dKI g~-£23a8§¢, £=fp

" 8281

~

ano£©28° £=1 °¥Yp-1--8 £0V JQ

§28£+=0~8-=a°~8§--
2-°«=tr? §g+-=EdE-"°

JP

N K

OK

$iT1-£9qp8

«-«J+xE£E-E£ £2

«-«+rE-E£ 2E£

«-Tx£-£ 8§x=+-~9

N |hKarine Melikidze

Towards an Action Plan for energy
efficient housing in Georgia

PMKNMKOMNP
k ~8° - 81 hE-
da - ~a=p_32
af £2a - ®«E 2
Er Kk bmF

TU



Karine Melikidze

Energy Passport software program for
designing enhanced thermal
perfomance of the building envelope
and energy efficiency labeling

Karine Melikidze

Valerian Melikidze

Developing Software Tool for
Sustainable Management of Energy
Resources in Waterheds

i ~3xt~--£1 pp
MRKMV KOMNP
ppu8tzt=cE£C¢CE"
qEj | ~-2%-¥.=
Brugge,Belgium
5.05.2013

Annual

conferece(2013) of the
European Association
of Geographers

I.Shekriladze Developed Boiling as the Exseptional |The ASME 2013
Case of Convective Heat Transfer Summer Heat Transfer

Conference Juli 2013
Minneapolis, MN, USA

N K

|
OK |
K
P K
K
QK

TV




£E-£°¥£2808+t~=¢~=2£28£0-«%-80~j 8§8+t=nm
Me§3°§=t~«E{-§E°-=~-¥~°§p§

2L£38£0-«3180~]88x=CL£®~°2~«£f£28§

CE°®~°2 ~«£-28+=T42KWK=<«EfHB8=¢C- " 2-°8] =+°3238§=@°

~a £+~ P¢° §2~p' §ga g

CE®~°2 ~«E£-2p8§=«-0"~NE- £=NO=~OC~CE£«83°8§=@REL£° - ~2¢
®: 280~i8f 8§W

t~ ~°q  £%-p8§

t~£2«wo’ ~a£2- £ §

£
] . ) ¥~«-jE£«gzx= 8 +
@ | ~"2-°8L~"2 +-qLgaqwo ~-£2 - +=4% ¥~«-«jEf«?d|®°~-¢

NK °K=%x"~-8%~¢~j £«8+t=j8pv°32a88§3 E¥~«- £ - QRM
" ~}®2 803 °8§=+28+2 f£«Ef 2F=£~82
gtu.ge, 2013 p K

OK K=t ~-8¥~¢C~j£«8+t=j8n°P2a8z E¥~«- ~£-9 OOM
«K="~8Y ~}-®2 §ORE§ --2 - ¥8§¢F t2F=+x~82
E«~¥~28qgf 8| =~«-j A gtu.ge, 2013 u K

q ~2+~ 8--£ ~=0C6~=+
+ ~-8+~2£3£0-«3 80~ §- 3 q 828+8I1 TRQ
18§°c223a ~°q¥Fs t3ag=2af +8§O
0

o]

P K °

http://www.ena.ge/gncc-
online2

1 22 ®@WLLppp

QK £K=97~92%32~°£02 ~«~=¢C~=+x28«32§ d~«-«jf«?
}¥°~~ag | =
fSBN 978-9941-9809-67

+
l
o}

w
=

Taf 23| =] £q2°

§ 28-qf ©H

RK £K=7T~9°%2 ~ §, "£x8+x=¢

UM



-Ko§ ° ~y

OMNXB NP MV

NIiE~°«-C¥E-§288§~=2~2£ [ §-=203°28= -¥-OCF PEE O
E¥] -#F K= j«-- ~-828§~= w§° 8B+ §=02 §&@3 £§ 5

¢t§~®~, - -£ 8§ ®
©~ £2£ p8= «82EL£° 8§+
s

I+
1
1

+t2 f«E 8§x| = °E

«332§@®AELET+E°L£ §x= = ¥E-£°~2-°f §%
"82£°8+t~= ¢~= " ~aC£°8+x| = *x2~¢~°2£ 8§x| = ¥; -+
a3 - [ 8§--2~33°8=0Q ~-wf 8§xl =¥; -+= +£2f 8§+=~¥E¢F
«=-8p —-£23 -7 ~-8§=~C¢C¥8AYHEGFER §=xpt~@ §+t=q ~2+t~" §~

I+

q§q-£3a=q~' ¢~°q3a§=~_'-_|-:2£°«§—|

OK=pu~°«-C¥£-838§~=2f£+2f §| z«~¥~2§
t~¥~-%8C-~j £«8+£=j 8§n°3 P&R? §QC-§ 2L

~+~~"+£=08§ 8§03I°=®°-jE£LE x| =°-«?E
-®280%° =282 £f£«Ef p8=E¥| -zxzFl =¥~«-_
°8§= -t ©-t~=¢~=0~ £28§+x=0--%x2°3"; §
¢ ~=2~2303°8=«3228RMTELEGEG+BLELLEERLE =¥} -
¥~C~«jf£«fE £~=¢C~=«8«0Ef £ x| =°L£¥E£A

PK=2f£ +8§0©- -8§=z«-8j~"2=URRM=2 £° « 8§~

K=©- «3-80~i8f£ 8+x=£®- ~=+~t8°-¢£

- ®2 §©3°§: ¥~¢§

£ §+t=¥~-«~°2¢E

gf 8l =~«-j ~-£E
- -a_.¥8f 8§X=«-
8 =«8« (¢t 8§~ £
£E-£ 32a=2~930~

£ | =«8§2 £ §+~
- 8- 2~283°=0@°
£E°~jg8§3ag=3 8§

1]

¥ tj

©3°8§=0~ £2£ §l=«~Q§=0- %2
8§

t~=C~=¥~-«~"°

+=°£02 ~«8*x=¢

B &&=

©

2

Q
t2°~2f£¥8f tK=°£0C2~«8x=x~p3~2£ 8§qgq=TCE£ ~=«- 8¢~  f{
C~pnu- £ 388§«g~"°£ 328§=20R8~°8§qK=C~«T«~°"E£=~T£2 «wWO0
- 8§~3aprg -2-¥8§3°8§= ~+@®Ef 2£ 8§= ¢~= «~Qq8= «-¢CE
©- «3 80~ 88+t=«8, "££88¢=z2£8¢E?2 8K
RK= ¥~-f8232388~= £0---«8§08x= ¢~= §, " £+£8+x= g~~~
t~T£2 «p8no-= ¢~= 8§, "££8X= §8, " £+28x= «E£-£7 «£-2§
B°~a" ~8 8 ¥FEH«§rskn8p -£2- ~X= 8§, " ££8x= £0O- -
«f~°££ 8+= (8~ " £4X+t= «~°q 8§+t= 8§£°~° §~= ¢~= 9" ~
£E-£°¥£280C8+t~=¢~=2£2£02RE¥E28§@=;18%8%C£=:2@®3 §+xq 8§+
t~ ~0~3~"°.-.=@®°-¥°~«+t8=«Y8E£C  8§8q=%t~¥~-p8&=} §,6 £
©° £ 3af §
¥ £°
; 3 ©° £ 3a38+t=+~(E£2 | ¥~«-jE£«8x= 8§ +
~ 2 _ ©° ~ 2

@ 5L ¥~«-«jE«?°®°~-¢

UN



N|["K=¢3--p~°8§~«PD=*x~£°q~p-°8§+-=4~0~08=p£°E S
©'_|Q£°£ﬂi§§i: £ﬂ£+~ﬂ£a« _
= - ° o x H§Q]
((K ¥ ¥ £ p°£¥§__|3a§_ ®o_ a£, . , ,
= ~ 3 a ~weE ¥..._|’§q_._0£ +=@®Ff ° + £ i§ £ §J
«-J+£-£OFEEL£ 8§*x2§K=NA*8IPOR«~8§*
O K=pg§8§0©2a ~3°8l«D=t~£°qgq~p-°8§+-=4~0C~0O08=pE°E R
_ ©- ~of£° £ 88+%= £ﬂ£+~ﬂ£a
= 3 4 ~° ~ x «H§Q]'
K ﬂ u § 0£¥§__|3a§: ®° - a£, . , ,
¥~-"§q-°£ §x=@g°4 £ E8FPEZS
«-Y+£-£OFEEL£ §*x28§K=NA*8IPOR«~8§*
P| Kzpu§02a~3°§|«D=*~£°q~p-°8§+-=4-0~08§=pE°£( Q
©--nvf£°£-i88x= £-£, _ a
" K=93 ay~° 8§ ~ t~T£2 «pugd-
K ﬂ u § o£¥§__|3a§= ®o_ a£, . , ,
¥~- §q-~°f §t=@feos L E87EZSI
«-J+£-£OFEELE 8§*x2§K=NA*8]IPOR«~8§*
OK: 0° £E2§WE=-Kl«D=+*-£°q-~p- °§+-=4-0~O0§=pE°£( P
o _ §2~p'§a§©-_|n£°£_|i£§_|§i°¥£2§i"'ﬂEa«qu]'
— "E¥8--3%328= ®° - ° £ ° 2 2
~O- 8-=CK¥Kly - gg~cf §i=-@ges LS EZS]
«-Y+tE£E-EL£OCEE §3+2 § +81 BOR«~ 8§ ¢
RK k~-=- ~p 83ED= +t~£°qgq~p- &4 B~O0~O0C8=pE°E R
. ©--nmE£° £ §~= +t~T£2 «pu8g8d-
I‘(l‘“‘ﬂ- ~p §ao£¥§__|3a§= ®o_ ai, . 2“‘2
¥~-X8°Ff §+= @f°+| £ 8PEZS
«-T+£-£ ~q~=0°£ 3x81POR«~8¢
S K §K=«-¢C£ ~«OD=zrt~£°qgq~p-°8§+-=4~0~08=pE°E S
©Kﬂ_p2~o§©-—|0£°£ﬂi§§&§©£W£i~ﬂ£a«u§@_
CE¥8- 23 ®Y - af«E § . , )
¥~-g-5 £ §+=@f£°+@f| - *87E7 8]
«-+*£-£ ~gqg~KO°£ 3xt81POR«~8%
NK= ¢~+~ 3Qqf 38§~= «--~jE£«q~=0-°£8§°F 3ag=_.°Y¥-~
3I¢~-~0~°¥-= ©-C§°£ §+= E£mL 23°. ~= ¢~z p~°c«- ¢¥
C~C¥£-828§~] =°-«=8C~~0~°"¥-=0-¢8°£ 8§x~C«8§=~C~@®
©- «®°£+£8§~+t=~°~~C~@F* S=PERXSLE &FK=j «- "~ ~-82 8§~
©- ¢8° £ §+= £Eof 23°. §4+= «--a~j £«E §= - ¥~

uo



¥~«-x~73%28£ £ §+x~q §xK
OK= «- 8§23°8= ©O~ " p8§°8x+t= 38" LUMIS ?|F~°° 8« ~0B¥L L=
¥~"°j£2E 38= 2f£ H-38.-¥8~4+4= ¢C~= 8§¥8§= O-0¢3°§= 0" £-
d¥~-97823UMES8+t=~¥£ 32£ -~

=¢C~=«3p-~- 8§+=®° 8- §®E
+§1p§°22ag§= | -38§+t= ¥-~«- £-£ §t= 3@§°~2£+- £ §=
+8§fpg°c32ag= -2f §+t=¥~«-- -£-£ 8§q= +£28+=7T~°8+7T8+¢

PKLTE 2 £ —-2 - ¥8~= g 3=« EAL¥E=¢C~= «£x~«£=0~- §+= §
«§«~°(Qq32f ~+K= YETEPSR *R-§2— ¥§8§+= q~ §+£ 3°£ £ §|
T§2£723° ~=¢~=¥~«--£-£ 38§=«-033~[§§+£=28§@F §

QKU~°«-C¥E£-§2§~= §-0-°«~{§8§+= ¢~ §x= ~7~2§=
¥~«--£-f£ 323§=£8 S £P=2+E¥~2 £ §r= ~-~2_¥3°§= ° -

I+

¥~¢C~jf£«8+t~2K= -~""£-£ 8§~ = °-«= pE«-q~" ~, £ 32-
©° 8§®2 - «C¥° ~¢- ~ K
RK=—-f%82328«dD= +~97E£E- 8§ + = §8«®I2pETSEWA@- ¢ § +3E- &3
£+8§- °--3%32. §4#= ~0C¥E£-8+%= q°  ~2+~,°8+8qgK= p £
¥-«-£~0%23E £ 81= °-«£2q~= £~-p3~2£2 5@ BFET>; 07
"'O¢¥£—|§iq’§i:i~t§°-:i~2~_2_=§ﬂz£o’,._a£ §i:°~-¢
SK¥~-f8g2a3ag~= - ®280%3°8§= «3228@AELE *§°£ §+= ®° §—J
-®2803°8§=2£ --2-¥8f 8K=~2£ £==a~""£-£ 8§~ =°- «-3
PE+~WeE £a88§~=°~«lEf£-8§«E=~+£328§=-@®28§03°8§=~°98§4
2 ~203°8=¢8~®~,--£ 8§l =txt~¢C~j=«823L£ ~x=~"" =9  ~7
«-8p  af£2- ~d¢d= +«t88°-= CE ~= 7T ~¢C~x7 ~= ¢8§~0®~,
¥~-~u82ELf 8§x= £ ~C~2T ~= ¥£¥«8+t= ¥~«-- -£-£ ~| =7
H~°«- «-8%*= ¥~° 0 £3 == EWARRLLE &+ = ¢°-+t= «-8q¥T-
®~° ~«£2° £ 8§+z=¥ O~ -° =£F-2-8"° -2 +K
+2 ~28§£ §
) a¢ £F
~72_°§| +2~2§§+t=%§|q=gl g a~2 ¥~«-j £« CE 5
@ ~7 2 _ 0 a @ 3= ~ - ©° £ 3 a ~¢¥82 8§ o _
£ §xLO®R/+=C~+~9 ¢
--«£° ¥« £ .-~

UP




N K= 3 -apu~°«--~jf£«gq~=0-"°£¢ @Ol =(~©~08=p£
-°¥~a - «8@f 8§+ t~T£2 «p8
«K | §+¢~®23°8=3¢-~ 32§ £° 4§
¥-¥ £ D o « @ E2REL~L£°J - T39~§+186
K=~ 3a~v\°§ii~«£i—l@£°ﬂ@£ «~8+81 =(
°£-i88+t= E£-£°¥{ ¥~ KNFTOOK
“"E¥§--°38§=0@° - f
¢~:¥~—|'§q~°£~]§
28 £ 8 =sEK-fl+t8+
©°£ 3a§K
O| Kz pgoa ~3«f+~«f£=q~- §*= @Ol =0~0~@P&° £q
_ a3°8=-0O~" p8°8§t= +t~T£2«pu8
K=92 == lymTse ~=«§2+§=n3 - 3-8  £°t§
me-2saerTap - ° 8+ - =4 ~ °q~-8zB8
~8§£°-=Z0- -0 £°E | «~8§+x81| =(C
E-£°¥E£280~W="{ ¥ KPHRRSO
®° - a f«fE 8§=¢F =2
£ ®FE ° H2@FE £ §
«-NTxE-EL£OCEE 832 § K
P K=p8§©2 ~3LTE 2 £  -- 2 - ¥3= k « @0l =0~0~@w8° £q
: 3 Ja~p-°8£-= + ~ t~T£2% «p8§
K= "M~ lo. ogog-ig82= -8 £°+8§
cE£¥§--3%323§=@®° - 30q-~8+B8
¥~- §q~°£ §k=®f «~8§+81 =0
¥ K PHAR/S
28 £ 8§ «-T+£-f
©°£ 3a§K
Q K f[IEMILL... MIBI0N0 I - @KNE -aK K= q 8§
IR (I t~£°9~p-
(L. (TS TIIT;) (T oMMR +~§-9g8-°
BT (T B ~O~¢E£«§~
MW /dbk~"~°q”
IR0 +~8§-9&8~T2FE - §
RK30°£28wWE£=§8-0-°«~j8§8+£=¢~j] @OI| =0|~0~PE° £q
°-. §2-~p §«EQ-C§=°~C8E§O~ t~fE£2 «p§
~K¥KI =~0-+8%2 £ « §la D=&+ £)° P8  £° 8
p-°8+-=%x~«£E£j 8 3 9~8+108
©- ~BE°E£-j88t= | «~8§x§1 =0
°£¥§--328§=@°- 3 ¥ K PRERWV

QF!

¥~—|,§q‘“‘°£ §\]i

uQ




28 £ § =Z«-Tx£-4
©° £ 328K

SK k~=- ~pil«OD=x~T£- 8§§+=17J8 @0l =0I~©~©8=pE

°8=0-¢8x= 2- 03] +~T£2 «p8
K== ~Pleg-"°- -8 £ §t=: 3.8  £°+8§
«PD=t~£°q~p- ° 8¢ 39g~8+1S%
+t~«E£j"8E£°-=20- ¢ «~8+8| =(
£-E£XH@-H¥§- -3 2 ¥ K PRV
®° - 2 L£«E §=)~=2
g~°£ 8§+x=®f£° +t®f |
«-TxzE£-£ ~q~KO°{
TKOK=9-p2 ~°DWDM+ § + 2 £fw&°+§ g ~{ N1(14 |q §2 § =&
®~° ~«£22ZEHGp° I +
§K=«-¢£ ~ 8«~°Qq ~8£ - «~F § ¥~«- «j £«
a K=0~T£2 8§ 3ag=-+8+2 £«E 8§ OMNP

UKE§K=«-¢£ ~WDM2E£ --2-¥8§f£ & @Ol =ON~-O~P@PE&° £
OKf-p2~°"8~-"8§q~°"£ 8§+x=2{ +~T£2 «pu8§
1-p2~°8~ «kP=x~£°q~p-"°8+¢ -8  £°+8§

t~«£j-8£°-=0- ¢ 3 g~8+zP686
E-£2°H@>~H¥ §- -3 2 «~8*x81 =(
®° - a8 fL£«E §=J ~=2? ¥ K PRV
g~°£ 8§+=®f£° +t®f |
«-TxzE£-£ ~q~KO°{

VK« - ¢£ ~wfmt~ ~°q° £2- =1 ONENQQ 82 §=8&J
«3°7" 8O0C-£23-82£2 £0- «3 ~8§80~ +
8§28~p 83 x£28x=~¥f §il= ¥~«-«j £c

+23#p°-«E«8§%q  § OMNP
~ 2 - «~2 8§ B GEIE
« £ 8

N M %.o. [T o ([TT§] (T - 1 -2(49-50) '«
yl...[4e IDTe [0 Ik [T Me¢, 2013
LI (T

(T IxIm -

(BT (T} (T8 [ -

i [ -

VI (TeIIB .
NEKT~T22~pT~°"8x18+x=«~°q  {@L7) q 8§28+

231 =9g%°K=} ¥~SSN@NRNE 2 &

¥ ~«- «j £«

UR




OMNP

NDEKT~T32~pu~°«~2£ 32388= 8§ @28 g 8§28+ 7
¢~= 8§, -£+«£J8=9SSN@N RN & +2 &
«3 -80O~j §~p8gK ¥~«- «ij £«
23] =¢g3° K=} ¥~ OMNP
NP EKT~T32~pj £-£7 «£-22 8% =« 1@3(9) g 8§28+ 5
«-C¢CE£2E£ §=¢~=%~7SSN@N RN § 2 &
£23 ] =g3° K=} ¥~ ¥~«- «ij £«
OMNP
NK=¢~+~ 3gf 32838~z «--~jL«q~=0-°£238§° £ 3a38=.°¥~

3¢ ~a~0~"°¥-
¢C~C¥£-82 8§~
©- «®° £+ 8§~
©-¢8° £ §=

¥~«-+~9q32

©-¢8°£ 8§+= £of 23°. ~= ¢~= pP~°«-C¥
=°-«=8%8¢~-~0C~°"¥-=0-¢C8°£ 8§+x~C«8=~C¢C~®
-~ ~®23°=0-C§°£ ~%Q--=pEC~°£ §ql
fFof 23°_. §+= «--~jE«E §= -0 ¥~y
£ 8x~q §xK

OK=  «- §as°8§= O~ " p8°8+t= 3-8 LEUMAS?2 -2 Bae- +@¥L £x=
¥~"°jE£EL 383 = 2f 4-228¥8=+= ®>>°8§= ¢~.-08+t= ®° 8- §
d¥~-7823UMIS8+=~¥£ 328 f ~=¢~=«3p-~- §+= ®° 8- §®E
+8fpg°3238§= | -28+t= ¥~«--£-£ 8= 3®§°~2£+- £ §=
+8fpsg°c3ag= -2f 8§§+xt=¥~«-- -£-£ 8§§q= *£28+=8[K-°8+T8+

1+

PKLTE 2 £ —-2-¥8~= N~°«-~C¥£f£-1+= «E£-°£=¢~= «E£+t~«E=
«8«~°(Qql2f ~+K= ¥LTET®8L 3 2-8>-¥8§8+t= q~" 8§+£ 3°£ £ §8I
o T§2L£T23° =¢~=¥~-~«- £-£ 38§=«-¢33~]§8§+=2§0F §
QWE+tpu~" 282 §~= 3a.¢C=¥°WwWEBE8g=u°83238§=0" £9g8t=j
«-Qq~ +£ 33§=3 38 _ ¢=¥°WEAG=3EL£28+¥~=pECY¥ET
t8§-~«8©3°8§= q 8§+£ £ 8K= ¥~«-q @828~z «8§+8= ¥~«-
¥~«- 2~ 3L K2 §~=pf H—~«~«tH 8 £ §+=¢C8~¥°~«£f£ 8K

RKp~°«-C¥£-838~= 8§-0-°«~j88%t= ¢~ §+= ~7-~28=

S~k °
o

I+

~

¥~«--£-£ 338§=8§ a~x= t~«f£2."  £2 - =2 = ~ A
¥~C~j£«8t~2K= =~ " "£-£ 8§§~1= °-«= pLf«-q~"~, £ 324
©° 8§®2 - « C¥K~C- ~

SK=~f8§2328«PD= +~T£- 8§=£= §8«®2pEXEW2@- 8 +%- B3
t8§- °- %2 §+= ~0C¥E£-8+%= q°  ~%+~,°8+8qgK= p £
¥~«-%2~T32£ £ 8l = °-«f£@q~= £~p3~2£2858@°WE§~12; 06?3
~0C¥£-8+q 8§+=+~t8°-=x~2~"2.-=8-2£°" ~28f 8§+=°~-¢
TK==~""£-£ §~=®°- 2a£«f£ §| =DWDM3 £ §; & q¥ §¢=~<FF W—'E
OTN-OTH # ~2 ° ~ 24 ®- °2-= “+£38 £ §x= ¢~ £~°pB ~24£| =§ f ~ « & apcf
¥~9¢~= - ®280%° §= -1 ©- = «~  t &—~@-3.°f~Cf= £ K £ YBWDIg

+8+x2 f£«f 8§+=w8°8(qQ~C¢CB=RE*HF«f22E88UE-£ ~j=~3j88¢E

us



x££ §x=¢C~®°-£ 2£ §x~zK

UK= ¥--f§233§-= -®2§0°°§= «232§@2E£ £§°F£ §+= ®°
_®2§©30§:2£__|_a_¥§£ §K=~i£,£:_l~\,£—|£ §~|:°_«

1l _¢n

PE+~WAE £3§~=° -« ¢EBECIHEIAG[§4= ¥~£°q§~-£ ~ 1
2 ~303°8=¢8~®~, --£ 8§l =txt~¢~j=«83EL£ ~x=~ " £=%x9 ~=
«-8p  m£%- ~| = ~«82-«= £~t8°-= CE ~= £ ~¢C~x9" A
¥~a~u82E 8§x= 27"  ~¢C~27" ~= ¥£¥«8t= ¥~«=nf-ELjSEEEL
H~°«- «=8%+= ¥~°0O £338¢==xEFEW+BRRLEZE+t= ¢°-+t= «-8q¥-
®~° ~«£2° £ 8§+z=¥ O~ -° =£2-2-8"° -2 +K

VK= ¥~-f§28328§~= +~ ~°q £23-%= 2~J¢-t O §+2-Bc§%E2-£D
Tx£38+= ~¥f §+= @EOFQUIES §K O-(E-ICECE «= -~ q- =£§

g3 4 | 8§--28°EL£-¥£%;=2+£~03q~°8=2£2 £ 0O- «I38tE&EC—~~ °8£8-(=8§ qH
2 £f3a£0-«3-80~;88+t=~°9T£ 8l =°~q~=-=-~"q- - 8£ 2¢
«~0~38§=9~°8+M8xK=~2£ £==a~""~"E£-£ 8§~ =°-«=- FE*8G3*#
«8@ +t~CE£-8+t=¥~+tu” °8§ K=z¥~-9823238~=-@®280%°8= -1t

©~ £2£f 8§+£=0®~°~«£2°f£ 8§=¢~=°£0-«£-¢C8°£ 328§~=q3
§ —f£+=¥~«--£-£ 328K

10. MG [RODO (IO . - (T (MM &M
(I ([T M) D (0D (OO0 (OO (0T (I

(R IITIIIIIO LY - j [T I ke DT IS O

(TS CITOITTTTTT ] (OO TR (1174 ([T ([T
IO [Ts £ [T [ [ O

(I (T (I (R T (e (I [

(0 Mei0m O [ [T O GO0 0 7 [0

(& ] () (I3 (0 (T (OO (T (7 (m

([T (T [ e I8 0E [T e TR [T [

(6 [T OO 0o e 0G0 [0 G

(I, [ (110 (1 [T (T (T (T8 (O (TR (T (TR

MR [0 O D [OAD [0 ORI OO D& O

(O T I

NKgQ~=-~«£¢°-" £=0--03°£-23a= § Sf£+=¥~°L£%~PBERSEK
1~°8+x978+= «~°Qq  8§+x= +£8§+2 Lf£«~= ¥328+f«- += ©- -03°
®°-¢3 28§32a8. 8§4+= ¥~3« " - E£+f£ ~xK= T~°8x2£78+t= «~°q7]
«- ¢ £2 = pf «-a~t= x~£°Qq~p-°8%*-= £2~-¢~°2£ §ql =

§
1~°8x2718~-8=@°U~C3«-j£§ & qK
NK= g~-~«£¢- E2°3§23P+p8§= u~°«~2£ §+q §+= *£~18§

+8+2 f«Ef 8§+= ©O-°0®-°~j832a8= ¥~C~p-"£2~]1=¢~-~9~"°

«-qf-"-1~¢= ®°-¥°~«¥238§= ©O-«32~2-.°f£ 8§= ¢~= O-"°®-°
«-¢CE£238+t=pf «xt=x~8§ - &Kt§ 8§

NK «£-£"  «£-28+= «+x-028-= «-CERESZB+=L£¥~H4T8~gq £2 -
°-¥-°j= +~op3w £38§= @®-28§280%3°8| = ¥£-¥°~pop§32a§=

¥~+~q ~28+u8-£ @ ~C¢CK~«g~«~Cl =2~ ~°q £2-+= «£-8&

uT



§-~®- ~§8%1 —§ %2588 #I =¥L 83 °§+=6~=0C~2~ 23°§=«EE
«-8q7-"£=¢~T £p~+t=¢6~= -~j8§--~23°8= " ~°(q3%28= «§f
~3 (] 8af a8 ~(¢= «-32~a%= x~ ~°q  £38-+t= P~°«~2£ ~=*=
£©- --«80~t~=¢~= 8§,  ~£+p8K

t~«£j8£°-=0-°3 «Ep8rr«Hpp8?E-

i~
«-«TxtE£-£ £2 o-°3 «8+=" ~32
@ «-fT+tE£-£ 8§§x=%-~¢
«-«fJ+xrE-E£ 2a¢f t°-=¢C~=~0¢¥
N EKT~T13%32~p" 8§ N«E°8O0O8+xt=C~=%t~ 4~«£°808*«j -
°q- ufs=--"£2np

8§, ~£x3°Qq8¢E

+~3©3 2§¢~n

¢of

NREVE p @ §

t~£°qp-"°8§
©- w0 £° £ 4
«8wo -§a
®° £, §CE-2 =
2§-0-°-5§4
¥£28+ 3°%¥
£+82 .7 8§q=¥-~

+q -~

gzl ~«£°

pEtpu~" 28
§-+28§2328§]| g

ffK=x~£°qK

EKT~T32~p" 8§

aKﬂ'3ﬁu~°§~

+ ~§ -

T E£+2 8 8- =«f A
£F-£°¥£2 8§00~

h-of£°£-j
E-£°¥£2§0
CEY§. a~2d
®° - a f «¢E
¥~-"8q~°¢£
®LE° +t®E 2°

BJSAIDRE *

uu



EKT~T32~p~ § _ 8§, -£x8=¢~= +t~£°q~p-°
t~«£j-8¢£F
©- ~of£° £

} «- 02 8- =¢ ~
23] =q K=
.8 .8 ~WE=«K~K||H~®°-¥~- -=08§-~-zx ffK=x~£°qK
3 -p~°8§~=aK="KPH-8f 8x=«-«,6 ~CE h-of£° £
£E-E£°¥£2803%328=0- «®H £E-£°Y¥£2 80
08°£ 338f 8§+t=pfo~=tf OEY¥§- a~as3
®° -j £+p8§ ®° - af£«f
¥~-"8q~°¢£
®E° +t®E 2°
BJSAIDRE *
«f~°¢c~t £°
3 g~8x8+3
HE°®° £92 8=
r-8§° £°+8§2
T 3g~8+81 I
«~8§+§
NK~«=3°g8£°q- £ +t=o0«~=nf£+x " £ 8§=~""909= - BAE~=8]
+©-2£ 8= L£PE  §~-= tu~" 2 £ BBAFIt=—~ +t—~X—H-FUBARP= =
+~C¢- " 2-°DBAFE®° - ¥° ~«f §+= qe&FKECEgl £ H~ B~ 9
®° ~¥«~2338§= ¢~= «-28§ §°F£ 3a§~K= ~pp= x~ ~°q
®~°2-28-°- 8§+xx~-2988§¢= § -~£x=xof£°-p8=x~«3p
CoL«CEIF+=ppT° 8¢~ =+~ ~°q £28-p8&§=¥~-9-°j 8¢E
¢-2~°8+=8-"£828§£8&=¥~-"8§q9g~°£ 8§xq §xK
OKt~8-"  £+£28j8-=«E£-£  «£-28= £t~T£28«u8no-= ®-28§2
H~°«-~C¥E£-+x= " £.-28+x= £0---«8§08x= ¥~-~ 8§H*
3 «-8p  m£2%-=28-1+2°3«f£2+tK=%t~8-"  £+28j8-=«E-E"
CE£~23°8| =0 §-+=8mPR3LAE 23 ~23°8§=8-" £+28; 8§£ §+-=
+8§- °--8, £ §qgK
PK ~28+=p~°«~2£ 33 8=+t~ «8§~=- ~= 8§ —£xtp8§8=¢-~c«
8§82 £¥°8§° £ 32a8§= 3°qg8E °X-¢BYFtxEL8«- - £-£ 8§qgK=
83 °~C0Ef ~x2= ~«~T 8§82 f +£= £~0%F~2=08k&"° =£k=C¢C&E
t~,-¥~C-£ ~, E£= £¥~" 23 L£28+t=EGUEGHLE~~8§]|] §2 -8§= -
S ~23° .~z k~«~0~jQqQ~= t~«-~°-p8l = °-«E£?8§j = ‘
®°- 2 L£«E 8§+= ¥~C I+t~ 23 °F2 ~§K-E£+xtp8WU= --"£2q 8§
g~ ¢~"E£°£ 32 .£+§ =2 «8I| =@®~+3 (8t«¥E 2a- ~|
QK- "E£28 ~= g~=f«¢E ~= 8«~, £l = °-«= «-«~" ~3§= 3,
®°-¥--,8°f£ ~= ®°~ 280328 ~¢= pE£E3w2Ef £238K= «§3

~a~2 8§

«~8-aj =¥ ~w2E +=0- «®~ﬂ§§3:.z~@ag~§5a_,.§

uv



¥~~+to0  °8§
« - «~"a§g+
3 At ~=«-19
¥~-+~,0 °~l = «80f 328

£E-£°¥£2803%328§=0-«®~-8§

2 £2£0- «3 80~ §8H=¥+£F£="8%3 o §

~«E|-8E°-=£°q£228+=@E£°+-~23°8§=pLf«~C¥E2-

I+

3a8=NP=gq~-~«p°-«£288] =«~q=p-°8+xt=U=~0~C£«83°8§=q~~-
«~xu~"2 £ £2§

I+

®3 280~i8f 8§W

t~"~°q £°-p8§

+~£2«w0o0 ~-£2-£ 8§
¥ £°
, o , ¥~«-jE£«gzx= 8§ +
@ ~" 2. §L ~ zi“ﬂEa((WO,“—!Ea-i:j ¥~«-«jE£«?®~-0
N g~-~«£¢°-"£=3+~¢£ K=q 8§28#8| UMM
§K:¥£®©-|:'i~2£a£©_«3ﬂ§©~i§-¥~«-«i£«a-

_ - o« C¥- «~°£- ~=C~=¥-~
SK= =801 =9c¢ccs0e-258" ¢ s Eu§¥-§=x%2~
C~+~ £t ¢~¢|

©-1="K= £°8
O §8K=j "~ 828-8~2 ~q- 8x=q£-°88+% K=qg 8§28#8| RO
K=—" c « ~* - °8  §z-«- «x~3¥~«-«ij £«? -
» 0T A7WE lgg-cg8t=zx-nsw ag
NK=o~°q-,-2a-" ~=% ¥~-7~8q-~

=3 +~C£--= *£2£ 8§+

~2 £ £0O- «3 280~ §- ©- «®~-8 £

A
I+

_ua§-i: u~«.'~—.§:

~° g¥3age

t=+~ ~°q  £2-+£=0-«3 280~ §

~«= 0 f° - % x x
“BP= t&&+= «BHL£328§= O- «®~-8£E

S8 th I+ W

¥~ n O~ ¥~  t= 2£3£0- «
°£i3°i§i=°~i§-ﬂ~a3°:¥"’«'"Q"'iK:H§¥_'p§=«'i£«3
34 ~CE--=4~2£3£0-«?-§0~]8§-= +£3£ §+t=¥-- §q-~°E%

VM



+8fpg°3ag= °L£+3°+f 8§§+= ¥~-~u82f 8§+t= +~CBqYTR L£E
~0-8p-3%28§=«8«~°q%2f 8§qgK
OK= ¥-~-f8332a§~= ~a -~q- 8§%= g£-°8§~= €~= «~t-
°~«CE£-8«E£= +~08q9qT8= ¢~= «- ~a8§a§~= °£0-«E-¢C~
°~-C¢C£-~- °8 8§=pfuw~x£ £ 8§x~q 8§zxK
+t2~28f£ §
¥  £°
. . ,’__'_2~2§§i3:o__|_§'|q39J3930_|~a ¥~(('|a£(( §i
@ - - §L~ a§i|_©<a§i?’:¢~i~ﬂ©o£ 3 9 ~¢¥§ § °c~- ¢
ol ¥ ~«- «j £«
“- « £ 4 - 4
N |Kvirkvelia Sh. Space-timein MIMO System § £t¢| " K=qg §2 S
Beridze J. Georgian Enginering News
O ¥Kp~«~=a~WE°~C8-°£+3°+£ §| -~ £tix~£°q-~p- U
a a - ¥~ -¥~C£ 328§ t~«£j-8¢£E
K=2~p ~"~l_ay._o°gig«s gs° -~28§
§-2f£af£ 23
@=04Q! 82 8§
OMNPK
P¥Kp~«~-~WEIGSM£2 ~~¢~°248f2 £ -~ E£tx~£°q~p- u
B ¥~¢~27~§°q3a- 8§ +t~«£j -8€F
aK=2~p ~°-~ o 2 . 3 ° ,~2
H8-~xtu~°«E£2 . £ g - 8§
~ayY.°§q«§= ¢~ §-2f£afg 253
®~°~«£2°E£ § @=04Q9! 828
OMNPK
QP K=a~p ~°~GSM*2 ~-¢~°2 8§+ -~ E£tx~£°q-~p- R
« - §as3°cg=°~¢§g- +t~«£j-8E
+t£2 £ p8§ g% °-~28§
o~¢§_0£tgoi£ § §_|2£a£_23
~a¥-°8q«£ 8§ @=0Ql 828
OMNPK
~~p°-«f §=E£7£ ~=«- §33°§=0~ p§°§+t= +E£3EL£ §q= 8§
~«~02f 8§+= +£+~08QqTEf 8= © 2 £ ~+IGSMIP £ B2 £ gp8=°+££
t2 ~-¢~°LTB =+ £2 £ p8K

VN




t~«£j-8£°-=0-°3«f 8x=«®p~- ~p8§=«--~uS8§
t~ ~°q  £2-p8§
«-«frE-E£ £2 o-°3 «8+=" ~1
«-TxE£-£ §x=x-~qQ
«-«fJ+xrE-E£ 2a¢f t°-=¢C~=~¢ ¥
¥Kp~«~=a~wE GSM +£2a § + t~£°qg~p-° 8%
aK=a~p ~°~" ~ ¥~¢~2"8§°q323- 8§x~qlt~«£j8£° -

«~qQE£«~2803°8§=«-0C£30- o E£° £ ] 8 ~

£E-£°¥£2 8§00~
°£¥8§- 1~23°8§
®° - @ fL£«E §=
¥~-"8q~°£ 8§
®E° +t®E 28 £

3 qg~8=x8l
+~ ~°q  £2 -1
©- ®2 ~2 ~wE=«KI| =|j«32@28+f£°  §+328§= + W4JJJIWNII
«~°¢C~2£8p  §28§=°£+3°+£8%= ¥ ~ -
+~08qf8+t~q  §¢
- 80 8§~-8= K| =¥ |«-«*x~T3°F£ 8§§+=9~°8+4 133J3JJW%WJ I
©3 ®~2 ~wf£=qK t~£°q-=x~°¥£ 2a- 84
t~2f38fo---= +£23p§
© 8§°© £28§~=pKI [x®E 2°32a§= £of 34JJJIWII
3 °O©~wE=2K pfa~+£ ~= «- §ase
MIMO +8+2 £« £ MABAB-§C
«-¢C£28° £ 8§qgK
«-NMTtE£-£ £ p8= «-: -~ ~=-8§28§~= «- §2a3°8§= ©~ p§°8§z+-=
«~QE«~280%°8§=~0ME° ~| =«-«x~T3°L£ §+=9~°8+T8+=~«
« " ~-8238~= +t®ELE 2°32a8§=fof 2FZ-q~§:+WEr@eBsMHIOE: §+=2 K £
«~QqQ?~ 8§x=¥~«--.-£-£ 8K
i 71-£9gp8
«-«JrE-E£ £2 a-°3 «8§+=" ~72
«-fT+tE£-£ 8§§x=x%-~¢
«-«JrtE-E£ af ¢C°-=¢C~=~¢C¥
Z. Kirtava, D. Jorjoliani, K./Hibrid Networking Solutions for ehedlt|21-th
Kashmadze, J. Beridze, 0O./Systemsin Georgia Telecommunications
Shamanadze, N. Gazizaidi Forum,Belgrad,

VO



November 2013

«-f+tE£-£ ~p8§= «-."~=8288~= 4+~ ~°q £2-p8= ~«£EC
+®£j 8§~28, 8° £ 32a8§=  +f£38+t= ~¥f£ 8§§+= O £ 8§+= pEC{
£ f 8§i=¥~«--.-£-£ 8§+=3@®8°~2£+- £ §K
°~¢8-2£ -8@RFEHPCEL£ 2 - 8§+t=CE£®~°2~«£-2§
CE®~°2 ~«EELE2QWO ~JWVLLTEL£+-°8§=--¢~°==30°£28WE
t~«£j8E£°-=£°QqQ£388+£=RRE£°+t-~383°8=pLf«~C¥E2-
NKo ~8§©= -¥¢~--" 8l =2°K=m®°-0of£+-"°8X
OKa-¢~°=30°£38WEIl =2°K=m®° -ao£+-°8X
PK¥3 ° ~«= £ ~-8§mB8RFE=xx°EX
®3 280~i8f 8§W
t~ ~°q £°%-p8§
+2 ~28f£ 8§
¥ £°
¥~«-j £«
+2 ~2 t=%8§lg=gl3 9° ° ~~° ' +
@ ~ z-°§L~" 17, § 8§ §-qu©0£ s a ~¢¥§a§o§
§+LO®B/+E ¢~ ~ ~- ¢
o | ¥ ~«- «ij £«
- - « £ - - -
N |fIIRL...., 5WIT™ Kb~ " ==PIUbL |@1, 2013 Georgian TUP
(I KA ::PpbiiWw#b™ b Engineering News
(IBMIIILL] ROITIr  ¢cbbit=p" W
[RIEM. [ Kipdbw="=""" "W}

Ppbc¢eb” K3~ #b=p"
Oc~80=dK3d «~“ag§uoun° ~;j28--=-n0|q 8§238§+¥&d~-~22£f£ ®RKSIM
dK=h£282~¢ |, ~" £4y2--®£FEp ~2 =~OMNP Georgian NSS

180 2~C, £t LB E 852 L£=C8§E? Technica
a.j~2£¢=8-=21F§ University
M~ £¥38¢CE
Plc~8©=dKHd «~“a8§ww°~j28--=-0o|q 8§28§xd~-~22£f |®CNKU
dK=h£f282~¢C|-o=eNM=2 BE=x§ 3 Georgian

VP




£2 ~2§£ §

80Ol a~¢, £|C8LEaELEj2°8]~a=" OMN P |Technical NVP
i £E-2£°=-n=~=| § University
NKaTF T~ F7 rITK==KW::rpb”™ " bW~ Me™ " ==Tebizl ¢
N brbXbb#b= =" ronNN X MH:b#b= = K:pibWw= =" = =
Ppb™ ' ¢cbWKkbKIE==p® ~ FIbil===pwlPRbL WL ' BIRLIUNKERS"
WKX TMK™ P TK=¢= UbWI P~ X IM:ik2= fbpif” | = BWp W't
PLlrpb” bK="" 9+#pWiilK=bWRpWCcN bbbl r™ =Ubr" bbk
*ifM-£49qps8

+2 ~2 §§+E%§| = gJ3 g3 ° -~2 ¥~«'i£(¥,§:

@ - 2'°§L=~,a_§iL©‘a§_i3:_¢~qt~‘lT©°£ sal TO¥BERIL g
m -« E° ¥~«- «j £« ]

Nc~8§0= l¥&—~"@®®2§| ~22~2 <o OMNOImMm° ~¥3 £ 5®®K =
g - ~  ~d | =£r--hi - Y® EE£=_~+8+=cC 0£®3 28§jVUV
h! ~23 a~=h!{ -j=p-2328§-=-

Pi~22£°8§-¥=m° -

- «®28§j~2£¢=p3

dE-«£2°8£+x=c¢c"° -

j 8i°-u~"£=c° £

me - i £E£¢C8-¥+=-n1

- mpnfEC° £ E=- A=

me - ®~¥~28§-a=E
OcKdK¥¢+--" |s~28¢C~28p2="-xm=1p£®2 £«JOMNOI =i "|®E®KP K
oKgK ~" ~1I C3-ji2?@®*%2~gj - ¢|OT r ©° ~8-£
"H| £E-+K&HALbj Lbj =m°- 2£f«

- «®2§j~2£¢=p3

dE-«£2°8£+=n°

j8i°-pu~"£=c° £

me - jK=-o=usff=

pEf«8-~°Lt-"°0O¢t]

f-"£°+£=m° - a £

vVQ



bafij2°-«~¥-£j28
t~"£=q| £E-DODMNBOE
ONPRURI = fIQ KIW=
oomP

C~80=_ |lo¥W&—~{ - «®~°8+-a=-po= ~2~23.3d-2] £ 3@®KIN
g- I=h} ~23 ff «®2£«E£-2~28§- -3« £° ppeECE-I |NUU
f«®EC¢C~=j £=_-3=" cmNBET]
- °=] p} £E§+xEpug|l "®° §°2 -
N

~~2 .28 ~az=~+¢

me - i ££ ¢ 83¥ + =® 8o~
\-—|U£°£ﬂi£:-—|=
me - ®~ ¥ ~ 2 §0 MNFERD
‘..2..a_¥=_,3«\]-ﬁ°_

C~80C=_}¥6~4qaf £2-@®«E£-2] =s| ~2~a.3d-2] £~ 3@®KIN
g- H*°8§-~=" "®®28§| ~28-1=-0-3« £° ppuecCE- NV P
_~*8+£=cCc34aj28-4a] cmNPTT
f«®2 £«E-2~28- arpXIEga
dE- «£2° 8§£+ OMNP

me - i ££ ¢'&3¥+ @8
‘-—|Q£°£—|i£=-—|=
me° - ®~ ¥ ~2 8§80 MN-FEFb

C~80= _4 ¥W~"®®28§] ~28§--=-0(g32a.=0N °2~=¢-1@®@~®F°
g- F£f~°8-~3 -3-¢~°.="--¢8§ rp” ROSKN
pl ££2+=2-=hjLb
| ®E~=Pa=d£- «£2

me - ££¢8-¥+t=-o
p: «®- £83% «=- ="
m° - ®~¥~-pPEBroepk?2

t~«£j8£°-=0-°3 «Ef 8§xt=«3¥p~- ~p8§=«--~uS8§

t~ ~°q  £%-p8§

@ «-«T+tE£-£ £ «-J+£-£ 8§+=+~qdo-°38 «8+=" ~12

VR



«-«J+rE-E£ 2

~¢ ¥

“K=30°£2 8wkl
~K=0_ §2~p,§a
¢K=~0- §-~

8§-no-°«~j 88§
°~¢8§-0C~"p8g"°

«
t~«£j-8E£°

e

§

| | E-£°¥£2§0~

®° -
®RE° +®Ef 8§ 8 £

I e

I+
I+

t~£°q~p-"°8

l

af«fE §=¢C~=¥

o —

I+

l

OMNP = p

T3 g~§8§+x85=0R

3 i9-£q9gp8

«-«fTrxE-£ £

«-«frE-E£ 2

«-TTx£-E£F£

8 +

+

~

C~80=_|lo¥ ——m-='¢
Aﬂ‘d"‘} £_+..§~_|

h: ~23—|~=h: ~ + ~

/\®®a§i~2@.2-,—£-:&—hi‘¢-ﬁm°~¥3£|

0~C§~2§- =~
T «®2 8 ~2£¢
df- «£2°§£+=
C°E£ 3 £-j8E£+

me - i £E£¢C8 ¥

-ﬂ:/\—|2£—|—|~

+ o+

-

¢=pi ~
p3° o~
° -« =i
_Q:SZ
~a¢=nm

~ + § i:c23__,:ij2_§_:_pt_ a 9

¢ KdK¥ ¢ tokg K
H! £- + KBh+H ~

N

~a§g¢
®®° 2
=" - ®2 § |
df- «£2° §E+
C°E£ 3£ 8¢E

g

«

+

mo-iK:-Q:u

f =7

£ 4

Q S JORO B/P

~2 8p2o=°"-wm=+4%*§
Fl -¢C£2=Dbj LD
~2f£¢=p3

=o° - «=ij

sff=f=2
PECE~~°"Lt-°0%!-®=
fF&=fink £+ =- m=p 2
~a¢=Aj-3+28; =t 3’

OMNOF | = {PpRoKRW=Q NiS R

th

OMNOI =i

,

8

VS




P c~80=_t|to¥&—"-= - «®~°8§x--=-8o0=j-jd-2] £~ 3°¥]|
h! ~23 a~=h! ~¢+~-o0=p3°0~j £=f «®F£ ¢~
T--a¢C82fF-%2f£=§-2=p,
Noa~a. 28§ ~a=~¢=| £

me - | ££ ¢’ HF¥+®8=T=
-ﬂ:/\—|2£—|—|~:~—|¢=m°

OMNPF2 ~2 - ¥=23 «F H°

Q [c~80©=_ -¥¢C~--"Tlaf £2-@®«E£-2]=s~28§d-2"! £~ 3°¥]|
feog§a~="1-{18~"@®2§{~28§--=-n

C3 ~j28--%+=8-=j -] =
q°8§~-¥32a~2Mme=¢gE££4
Th?°-®8§~=-="=--0f£°¢{
me° - ®~¥~2 GOMNER T ~ 7

Ea£T2°.2£ 1§08§+~=¢~=£28£ 2°. 1§08§2=CE®~"2 ~«f

CE®~°2 ~«EELE2QWO ~JRETS§K=«Ej-K=¢-"2-°8] =x+x°3238§=@F° -
+8«-1=af£«xt~WE
t~«°E£p  £38 - =£3 £ R°%—8qO8=t" ¥3 o §

E8£72°  «--- §8- ~q~=C~§¥--12§08x~=0¢~=°£«
+~¥~-aq~="¥30§

®E° £- ~~23°§=pE«~C¥E2- ~W

+33a=NR=(Qq~-~«p°-«£28] =«~§=p2°B&-P=-H28§8EF£ -2
®°-of+-°§]|

t~£2«wo’ ~a£2- £ §

@ ~7 2 _°§L~"2 ¥~«-jE«i¥ E£°
t~T£2 «wo’  ~-£2 -~¢¥82 8l 8§

VT



t~T£2p-¢£ -~ ¥~«-«jE£«d°~-¢

N g~«~, =0-99 £2£ 2°-«-pnu-- 8§94 x~¥-~«-«ijf NTU
| ¥~«-j¢CE£ 8§x~=¢~71 +~9q2 §=|
«EqQq-¢£ §=C~=t~p 2£ 8§03 F
3-8  £°+82

~~p°-«p8§= ¥~-9§a3ag~= FAELT2°_ - p- - ga. £ §+-=
«Eq-¢£ §= ¢ ~= t~p3~2f£ £ 8K¥-~«-jC8x= - 8§f£ 2
2°~atxp-°«~2-°£ §=C~=£2 £ 2°388=«~a ~-£ 8§l =~¥°4§
N~p°-«p8=¥~-0%q 82 8§~= £-£°¥£2 § O8I =~ ®°L 208 228%+-| 1
+t®E£j §~2- £ 8§x= ~0~2~"°8~28+~= C~= «~¥§+2~°237
C~N«~°£ ~+=¥~3pUf +=£-£°¥£2808+=C~°¥p8=«-«dp~"~

¥~«-i£«§¥ §£+
@ ~7T 2 _9°§|~" 2 +~f£8 «wo ~-f£2 ~¢¥§a§|°~__¢
+~T£2p-¢£ -~ ¥ ~«- «j £ «?
o Simon Nemsadze Basic Electrical Engineering dgrl ="aN NNR
(Theory and Practice)

It covers of electric circuits and its elements, main definitions, methods of calculation of direct current (d.c)
and alternating current (ac) circuits, d.c. and ac. generators and motors, electrical measurementK This

textbook is meant mainly for students of and power engineering and information as well as for other faculties
of Technical Universities.

£2~28£ §

+2 ~2 §8+=%§Ilg=9gR|9°° ~~% ~c¢¥§e +
2a8+LO®/+EC~+2~TO° £ 3¢ ~w-«iji°~-¢

2 - « £° -

@ ~'2_°§L~'2

VU



NIQK=0C- T° £8WE ~f-28=q~- §¢ |1 £-£
ERE£T2°. £-£°¥§§
"K«EZ°E E£28§ | gy 2 _osag-g.| @PES1 q §284 T
~K3nag+~p  §a<~¥"-"E 28r=¥~-1 Syyp
®E° +®E 28 ~=%~
£Ea £ 2° - f£-£°¥£2
+8+2 f£«~p§
¥~-98§2a323a8§~= ~q~28§= (q~- 8§x= E£23E£ 2°-f£-£°¥8§8§+7
«~¥°-"f£ £38= Ef£, ¥8«F= «~0~2§8= {apghMerco..32ag8 = ¢ = § g
H~°«- ~C¥ERLPGQEEQGE 23 °=+t~p3 ~3f ~+t=pE£~x°32a.+=pt¢E
¢C~=¢8-~«80% °8§=«C¥°~C- 8§x=%53&~2"~ §*xd £ =7 +==RB-OF
¥~°0O© £32=pnpfE£°28af p8§=w~ “8§Ex=pE-~° 3£ ~| =+8%2
¢~°0 £ 8x=¢°-+=+8p8°8§+t=~0C¥£-8§+=23 °3 57 £2a..
¢ ~«3p~" £ 33aPar=f ~¥8&« §+t= £ EL£«~= £ £ ° %EG08O3333=][ + {4
«~QE«~28§083°8§=«-C£38§=] =°-«£@88j=xt~p3~3f£ ~t+=8gw?2
C~=¥~°C~«~" ~28=@®°-jE£+tEf 8§KBEB=(q-~£ S8t 88—+l °°~o« «£ ¢¥
«K K= ©-£08j8£-28qg=pu~°«-~C¥£-~+=£0f 23°=+~p3 ~3
£0O-«83%°- 8§+~=¢C~=8«£C¢8~-- 8*x=~«~02£f 8§*-~K
£2-28825%810205 (50 _a| oygel s
@ ~"2.-.°8L~"2 a8+t O®F +3 ©° £ 3aly_ . _°~__(]:
« «l
¢~x~fE2E ~ . goq . _ ' _ 7
O ¥KO- J°£8wWEIl [ 8§ °8¢*28- --«f§ || £-£°
¢tKa2 ~-p 82 8| E£E-£°¥£2 803 2§
PKo~O~WEI| = [®@~° ~23 £33 °§=4+8§4 @NE S R|q §a 8§+ R
¥-¥§--p 828 [«3p~- 8x=°£g8§« NP
-®2 8«8, ~j8~=2¢CH
«C¥° ~C- 8§x=¥-~c«
P ¥KO-T°£8wWEIl f«, 8§8x==£-£° ¥ 8§ 8§ 4rUSAID Il
CK=0-T° £8WEI¥~°C~ «a8+x=0®° {xt~£°qK=
~K=¥-¥§--p §§ §0©°°§=+~03yo--og°g| 9°8 T
OMNP
Q ¥KO- T°£8wWEIl 4 ~°8+=£-£°¥884 rUSAIDII
CK=0- 1°E£8WEI¥~°C¢C~ «-8§x=0®° -{x~£°qgK=| _
~K=¥-¥§-~p §§ §02°§=%~02yo--ngeg 978 S
OMNP
OK~p°-«p8§=«80f 323 8§~=¥~£°q8§~-£ 328§=]8§ °8§¢328§=@®
+§+2£«f 8§+~q §+t= C£-82= «S§TE£C §q= ¥~C~j £«8§z=

VYV



§-2f£°" ~2f §+~q §xX= ¢C~C¥£-82§~= +8+2 £«Ef §x=
¥~«-2~7338f ~z= j«-3{CE®@3R38E = ®~°~«£2°£ 8§+= «8TE£C¢C  8§q
t~o3w £3 £=¥-~«-0©0 3£338§~=f£°98§~-8=+t8+x2L£«Ef §t=c«
t8+2£f«f 8%~ §tf= FP-RFPZFPET2E= «~f~+x8~qf °?2f
t~ad3w £2 £=¢~%223°¢CEf£ ~=«3p~- 8§§x=-£f£ SEE8AXGGEL£¥="€Ec¢
+8+2 £«f 8x=«C¥°~C- ~K

PK=+2~28~p8§=z¥~-78233238~z«, §+x=£-£°¥88§+=¥~°~ «=
¥~«-+98 £ 8§+=8§-2£-+83 ° - ~=¢~=~2«-*0f°-+=«8E°
¥~"2£28+x=~«x~T £28=w8°8§g~¢C8=®~"° ~ « £2="B-K2=- LR L« §
g 8+£f£ ~K==a~"""£-£ 8§~=Z«--2-0°8+t2~23°8§===0~g ~C8§
E2L£«E-28+= 3 «~°28  £+8= ©O- -12°3 Ping-—=C ¢ +=+¥ AL£-2AqQ8+
E-£°¥£280C328= ¢8~¥°~«£f£ 8§K= ~¥°£q £= ¥~-+t~_ 0  °3

¥~C~«? ~fO80E++= « §E° AP H -~ FEEGF§+=+§C § ¢ § £~ =€ I0=£

~ +-83323°8=-«=8p° ~£2 - §+t=t+t~~-¥~°8p-=p3°;af §K
QK2 ~28~p8= ¥~-8§28328~=  ~°8+= u~°«-p- 8+= 08§ §OF
t~ ~°q  £2@-+= 2f£°82.-°§~ = ~°8+x= - af 8§K= ~O0E-°
PECE¥~¢= ~ow °3238= 0" 8§+t= +~-~®8°-= ~~°f£ §%=
|l | = «~2 £° §~2a33°8= «3+--£ §+ = «- W° ~ - §+= «8«~°(
£O-2-¥83°~¢=3%3+~0°qQf-=¢~= ¥~-~T2f£ 3a8g§= £-£°¥88§
E-£°¥88x=LELWB+ = ~° £ - §+= +t8«~02££f£ 8§=¢~= +£8"°
we~"8+x=0°q8+t= £¢~®8°8§+t=«3p~- 8x=+~~-¥~°8p-=0-
£2 -2 85+5%810=0) 10 _a ¥mw-i £E4T §+

@ ~,2'O§L~' a§il_©(a§ig ©0£ 3 a ~¢¥§a§o~__¢

C~+~T£2 £ -~ m. «E° ¥~«-«ij £«
CE£E-8§+=¥~°¢~« < g 8§28+
¥ ~° ¢ « ~ ~a§ i~¥~((-((i
£af " 2°_ «~¥-8§23 @0=E Q| +~9q28§ S
o _ . — OMNP = —

R 'K:«£a§_§® '|£i'£ §i—¥~< ||2£ _|§

£~+°3Bf ~- §q¢ 2§ £° 8
«EQqQ-C8+x=¥~a -Y%
E°c3x3a8a=-f-~_ £F
t~ ~°q  £°2-+=2{
83 -8  £°+82 £2 §+ 47
©° £ 3 as§g

NMM



- - ¥§-~- q §°8+
¥~°¢~« «=£2 £ + ~ ¥ ~«- «j
¥~o¢~«~ ~a§:®o @OEQUL i~ﬂa§ S

. . OMNP = -

S 'K:«£a§_§¥~«'i~© & £° 8§ 12 £ -8

+°3a _Q§a§:iﬂ' 3 -8 £° ¢
¥~a2-38f 8§+=¥-~c«
E°3x3a8a=£-~ £F
t~ ~°q  £°2-+=2{
8 -8  £°+82£2 8§+ -
©° £ 3a§

RK<<--'~—'§""§~= £-8+=¥~°¢~ «-8+t=Qq£f£-°8~p8&=j -

«C¥-«~°E- =0-«%32~;88§+=0C3qN£Ef 8§x=~°pE«ij £2 87

*+ f£«~p§= p£<<~'~a§:¢'§=ﬂ¢—3—7i§§3"§§: Hg-~o0- £ 8§§x= £

¢°-+2K=pf«3p~"£ 3238§=¢8§+0°£232a~¢=£ ~ 8§ ~23f£-238F

pPpEt~w2Ef £38§=¥~C¢C~= x££ 328= ¥~ -¥~C£ 328§= 4

° . «£38j= £ §+«8E£°8§= O~ §~-- §i= ¥-°¢ kA

§-"£°2-°£f£ p8F= ¥~°¢C~«~"~28= ®°-jE£+£ 8§+= | 3 +28§

t~p3~2f£ ~+=8w2Ef ~K=~0-8p-328§=0@°- a£<§i= ~¢~y

+" ~- 8Q9q8= ¥~-2-2af £ 8§x= «£Qq-€¢C8%x= °-28§= C£-8+%:
t8§-~«80C8+x=pEL£xtpu~ ~p 8K

SK=¥ —«-82'8§~=-°- B~ -BEENO ¢ ~« «-£28§+x=w8§°8§qgqg~¢c="

wad 8E£° =" £8¢q

§+0©°£23%a~¢

~-2-3af 8§+x=¥

1" ~- 8§9q8=¥~-2-2£ ~=«-pu-- 8§2- ~p§

CE¥Y~ 38 f£-8§+
T ~- 8q8=¥-

CE ~=+
S g

~« - 7

ﬂ,
~ a

-~ "

£ §+«8E£°8§¢q~§+ug®-

~° ¢ ~«~" ~28§

- ¥-°%° ] =¥ ~««

=¢~=¢ ~
~°q'£a

« -

~¢

£

+

-

° X 1
H+ th I+

-

2

« -=f£=-"£38~=-w8°8§qg~C8=n
2 -af ~=~3FPES || =°=-Ck £
§q8§=¥~-2-2f£ £ 8§+x=«£q-¢
3°8=¥~-2-8a8f£ £ 8*x=«E£(q-¢C
E«~p8=pf«~" ~28§=~ 28§3°
¥~-2-83af ~=+-~p3~2f ~+=8§

32a8=®°-j£+x£ 8§+£= 31%28=
£ £= +£238+t=-«8«--23=8-" £

I+

£a £ 2

E®~°2 ~«£f -

~¢3°=t3a~p’

° - «w- T«

2 8+=T£82LEWOK=«ffi2-K=¢- 2-°8| =+°3238§=@R° -

§2 8§

~°£ 8§+x=2EL£ C¢CER+"¥EGKESHL §

~«£j-8£°-=£°q£3%2 8%

=®E° £- 1~23°8=pEf«~C¥E2

NMN



I+

3a=NM=qgq~-~«p° -

~+tpu~2£ £23§

«E@ 8| =«~q=p-°8t=

®3 280~i8f 8§W

t~"~°q £°-p8§

Q=+°328§1 =Q=~%-;§"

t~T£2«wo’  ~-£2- £ §
¥ £°
. , | E~TE2 «wo™ ~=£2 - x=d4¥~«- | E£«8x= § %
@ -t SL~" 7 ¥~«-«j £« ~-¢
N ¥8 8§=p~ " £23~|£E3 £ 2°-«-pu-- 8§2- |~ ~°q  £2 - NSR
2f -8§02°8§=£ ®23~q 8§28x8K
°cf«--28=Ef=-~u828EC~«2 08| £
+2F +~ t - x=
t~T£2 «wo’ ™ F
O| ~¢3°=t3-~plE2EL£ 2°-2f£ -23_-¥83x~ ~°q  ~2a. N NR
¢C~-~¢C¥~°2£ § q 828*8K
EEaEL£ 2°-°0~23°8=¢«-«, ~CE£ 32
ff=-~p828F ¥~«-%2~jE£«~
POK=pE°E£qE@8§E2E 2°338=«~a ~=f+x~ ~°q £2- ONM
~K=, ~«©-" "8l |-~png?2§ q 828%8K-§
QK=—|~C]£—|~W£ 3 -8  £°+82 £
¥ ~«-«j £«? -
OMNP
Ql«K=~2«-£ ~l|«£Qq-¢3°8§=«8q8gf ~xt~ ~°q £2- uo
gK= -¢-08~1|®°-£ 28+x= *+~«°£p'jlg §282EK-§
gK=«3 £ £2 8§~ ~u~°«- =283 «8§JE+jB -8 £°+82¢F
- ~(Q03°8~a8=t~a~(0f ¥~«-«j E«?-
£af 2°3a8§=-¥~-~qgf |[OMNP
pE+xt~x°3af a~¢K
NK~-f8a3a8§~= £af 2°. «-«~°~¥f §x= ¢~= E£3£ 279
pE«~" ~28§= £2E 2°-¢~-~C¥~°£ §%-= ¢ ~= £a £ 2° -
2°~at0-°«~2-°£ 8] = +£+~0~ £2-= 9~ £ 8§81 = =+=~0-
¥~«~-~U82E £2§= «-M-- 82- £ §| = £af£~8§°3 38§~z
~««®°qQ £2£ 8§=C¢~= =9 ~F==0¢~«--22~9gf 8%l = ¥~p- -
H~°«-£ 8+= -°¥~-8, ~j8328= ¢~ = 2 f£f -8§03%° §= *
pfx°c32f 3a38~=NST=¥ £°¢ £ =«~2p8§=09gE£-°83%2=«~14
t~Q~-~¢C-= *3°~qf 8l = -2~7~,£ 8| = ~&H-~-FKEKPE2 w0l ~
¥~-03q ~828§~=8%3«~02£+8=¥~-~Q02f 8§£x=x23C¢C£-2£ 8§41
H~°«~2 £ 8§QgQ=8§ -~x=¥-~«--£-£ 338§=£-£°¥£28§0%28=¢

NMO



°-«?f §j=¢~0~"£ 33838§=~°8~a=~0-8p328=C~°¥8§+=(
°cf£«- gK8§

OK ~«f«~°£=+~T£2«w0o ~=-£2-p8§=p~°«-C¢C¥E£-828§~=
«80f 3228=w8°8q~¢C8=j £ £ 8§=C¢C~=¥~-«~°2£ £ §K=
CE£E-8+x= °£¥32a8°f 8§+x= «£QqQ-C£ 8K= p~°«-¢¥£828~=
«~T~28~qf £°2, £K=«-jE£«32 8=ppLELL 0%£° §+C@¢33-°~C ¥ ~° f
®° 8- 8®f 8§=¢C~=«~°QqQ 8§8+=+8+2f£«f 8K=¥~-98§2332a§~-
¢C£-8+t= £°qr~, ~= ¢~= £t~«B~, ~= t~C-- 8= ¢C~-~C¥~°f{f
©--+2°3 [ 8§3°8§= pEx°3af ~8K= p~°«-¢¥£828~= w-~
«-"+~2888§~=«~(Q8=%22~280°%°°8§=¢~=¢68-~«80%°8§=«~T~+¢
£E2L£«E-2£ §+= ~¥~°8p8§+t= «£q-CE£ 8K=j-jE£«3?28§~=

+ +

£a L 2°. «-«~°~¥Ff 8+=-~pP+x€£8-L£RK~-03g ~-8§28~= °-¥
+~T£2«wWw0 ~af£@-= f£afT2° .2 f7 5. G ~¥EFI-=8§FAE~ 2 ¢ W~"°
+t®E£j 8§~2- 8§+= «~¥8§+t2°~23°8+=¢~= ~0~23~"°8§~28z+=
C8¢=¢C~T«~°£ ~+=¥~3puE += £3L£72°_.2£,808°=+~u~"

t£38f p8=«-«3p~"£=+t®E£;j 8§~28§+2£f£ +K
PK=¥~-978232a8~=~4+8- °-0©3&a8Z°%3~ 4] &L £818=t¥ ~« - - f
—¢~—-§p—|3a£ ~K= ¥~-0%q  -828~= 3 «~0%£+8= +t~4+y
° -2 - 8§0©3°8§=¢C~=£ - £ ¥£28§0328§=+®EL£E;j §~2- £
¢-_2-°~—-2£ 8§8+~q 8§xzK= 8§8¥8= ~¥°Rd L£B®C - E (w3
-«@f §j=0C~O~ £ 38§z -~°§~=fa8FE T 2°388=~a ~af

o th e
|
Ilt'hl
N
1

tH
+
@
Q
w

l
N

l
w
w
o
A

QK~«f«~°£= £t~TE£3«w0o0 ~=£28-p8&= = N~°«-C¥E£-82 8§~
gEf- °8~p8§=«80£f 32a8=p3 2f£ -8§O0O8§+x=w8°8qgq~¢C8=j -
¥~a~qf 8§x= WEREKELR E §x= 2£ -8§03%3°8§= ®~°~«£2°
£af 2°82f 803 °8§= ¥~~-¥~°8pEf 8§+t= «£qgq-¢£ 8= ¢~
t~«3p~-£ t= pE£x°32af 8§§+= pPpE+t8K=j«-.-"~=8§28~=p
¢ 2°3a§—¥~_|~q£ §+ =~

- ¥ -

~¥~°8p8+~§£ B F Ly

~_,~°qp§a£
N~p°-«§=¥~-~-03Qq ~§3§~= S = C~«T«~°E£=2~TE2 «
¢~= E£3E£72°.«-p-- §3- 8§% = «8§«~°Qq33f£ §x= +O@f
~©~2~"°§~28§+~=0~=3«~02£+§=@®°-0£+§33F=¥~~~q?
¢8C¢=C~T«~"£ ~t=¥*3UELEEELEJL-2C~=%~« " £p £2-=6~

2£7 28§03 °= ®E° 4--~3+= £Aaf 2°33§F= ¥~-~Qqf §= %
¢~®° - £ K

S£T2£ §x=¢° -

I+

£2 ~2§£ §

gs °~~2 ¥~«-j £«
+2 ~2 +E=% =J3
4 - §§— —§Iq gJ ©o£ 3 A4 ~¢¥§a§

ag+tLoOeRETEC~+~T ﬂ_«£°¥-~-«-«i£«0~-¢

@~ 2-°8§L~"

NMP




N VFbox¢™ W =[ur~ bhpbbbK =" T| NIl =OMz~ ~°ql & Q
WF#F X =&Kuyul ¢~ #0r” U =¢=TF] q §28=+8I
KW ::rpb#™ " pWw¢ W dE-°¥8§~n
Pp™ ¢b” WH=r=1"1T ¥§-£EN A
R #FW pbcwb” K=
OCE«8=2~-p  [£E-E£°¥88x=¥~-~1 NI =B+~ ~°qlé& R
h-~°-£ 8£=¥~«-| ONR q §*8=+§
2 f -8§03°8=@®° g3 ° a~2§
£E-£°¥8

P ¥K=jT-«£28+8pg°32a8§ @QOESS+~ ~°ql& Q

CK=¥-¥8§-~"¥~°¢~« -£23£ 8§ OMNP g 82 8§+ 8§
fFaf 2°3a="41f2aq g3 ° ~2g
£af T 2° . «~¥-8§23 £E-£°¥8§
g~ £ ~¢- §+=1%

NK-~p°-«p8= ¢~«3p~" £ 838238~= ¥f«¢E t= x~t §x8£F£
~«W°® ~«&¥ q 8= 82 Lf«~|= °-«E£2 "= —HtE °Y @R+ =
pE«t°® 3@ f F£3F = ° R¥NL-GHFAG AaZ~= £af 2°. ~«w®~" §+1
H~-£-£ 328§=«-qf-" -£ 8§=¢~=«8+t=+~po3w £2 £=2¢~
+8+2 f«8+t=n3 5 [ 8§--~23°8§=4+ L«~K=pEC¥E-828~=«-~
¢t~=«~qQf£«~283°8§=~0uE° 82 - ~K—‘~2~°£~—«3a©§~a=£<2-°:qt
¢t~=¢8-~«803%°=°£9g8«Ef pPp8K=t~°«-C¥£-828~=£ =+O®F

OKt2 ~28~p8§=¥~-78§23288§~=£-£° ¥§§_—¥~-~‘|Ta£ ~¢C8=p
t~=@®°£+®f 28 £ 8§=x7T ~¢~x7 " ~=¢~j 8§+=£-~°8§+=
g~-~, -« ~E~£8H¥88§+t= p~°«-£ 8§§+xt~= ¢~= «-T«~°£ ~
~3j;8af f£a38§=  ~°qQ 8§+t~=¢~= ~«-°QqQ 8§+t= «~-8@®32§°E
°E£¥323a~, 88+ttt L£«~=pESWRBE ~=¥~«--£-£ 323:=8 Sf
¥~-2+~03(q°£ 8q=£rf 23°8§~=z+T ~¢C~xF° £ ~°8§2z0Y
j«~+t= ¢8¢8= 3 @®§°~2£+- ~= ¥~~" 28§~= £-£°¥8§8+=
£E-£°¥-+8+2f£«~p8=¥~«--£-£ 8§x=¢°-+tK=-2~p°-«pS§
®° ~ 2803823 8§=-¥~«--£-£ 8§xt=pf£xt~wef 2- £ 8K

PKt2 ~28§~p8§=¥~-782328~= +8p8°328=¥-~-2L~-%"kXETH
¥~"af£-8+= +~08qT£f 8l = ©£°w-¢= +8fpg°3ag= ¥~°¢
l ~°«--8338= «C¥E£-£28f 8§+= ¢--8+t= ¥~-+~ 0" °8zx=
£E3a L 2°-£-£°¥88+=9~°8+78+%= «~ £E-£ 2£ | E£EK= ~=f
¢t~ °O©-2£ £ 8§+= ~0«-@AxT °8=x¥ +JK=ac¢~+0© -~8§+x= %~
+8fpgci3ag= ¥~°C~« «-£38+x= +8«w?2~"°8zx= p £+~
¢~ °0©0-2£ £ 8§+=0-«®E£-+*~]88+x=°£0-«£-¢C~j8E£ §K

NMQ



8 i9M9-£qp8
iz~2§£ §

g °~~2 ¥~«-j £«

, . | t2~288x=%x&Ig=gB| ", § +
@|~"2-°8L=~ a§iL©e§13:¢~qJ_rgJ'n© E 2 ~E¥5°3 °~-¢
2 - «E°¥~«-«ij £« i
N|CKaK=VFbux3bcKx b~ =Kb~ p PUK |8:p WVH @kt o)
WK&K=3" FpbPL:®" Wr~ 2 =iWb OMN |y 6=¢é V PUK
bKH=WI" bHhpbBbK O MN
Pp” ¢b” b¢cK
poRwrT K Tz =g
17;5: crbopwr” “p
KW :s:r"pbPp~ ¢b” W

—|~p°-«w§~°«- ¢¥£—|§ia~§l« ~+*8§C¥3°Ef & ~2w°H
~+28- °-aBBFY 2° . ~«kW°ELE° A2 8@RFT§ L£-£ 2K~92E
~O8qNE~E3 p~" £ °E-F2 §AFE W2 ~ +~§r « ®L &~ 5 §¢ ¥ {
«~°q §«C-  °E £¥323§°Lf B/EFr2IE«>-«£2§(§q ~?2 8§+
£E2E 2°-«-«~°~¥%E2FH £+~C¥3WEH%-~ ~2° ~-z+o- ° «~
CE~ 283w~ (8§41 ~0O0~K¥Ej F«3 28 §~«3p~" £ +£8%4E £

-¥® EKpE «- q~" ~, £+t SP28F«p-PSE~ LB E «E£ 12 B®~Br«E£?2
¥ ~~-a¥~° SpEF? -8CK8 © ~

I+

t~«£j-8£°-=0o-°3«f 8x=«®p~- ~p8§=«--~uS8§

8 iT1-£9qp8

«-«frE-E£ £2 o-°3 «8+=" ~1
@ «-T+t£-£ 8§x=%-~¢(
«-«YN+rE-E£ 2E£ ¢°-=¢C~=~¢ ¥

N |CKaK=VFbuxc N B3bcKx b -~ =Kb~ p#~ r" INSON=T" brKC
PL::W' Wr” U =ibb#b # Kinp 9 p W kb 0
WKRK=3" P pb Kb g~ b bbKB=KA st r s '~ Fbupb” b
bWF XbHbB™ XK
“bbf” p” bp K

«-T+tE£E-£¥~-0£Qq¢3>0C° ~8§-~p8S§E£°q~p-°+r-0f° LK 8~ i
H~°«- C¥E 834823 « ~"8~¢C¥3 ° £ &a&° ~" ~2w°®~" §~+-88- ° -
£E2E 2°- ~«W°~E£E£8¥£2 803§ " £-£ 2 L£«&02E EH~O08QqH

N MR



¢ ~«3 p~" £ °3£2-§ -2 §3+38& W2 ~ £ -8G- « ®RE &€~ 8§ ¢ ¥~° §* «e®-q”
CE¥3238° L+ 8H2IER~«E£28§q ~28§+tpu8-£2 H 2 ° - «- «~° ~HF2
T EE~C¥3Wgt- T 2 ~at+tp0- % «~2%-L P82 I LW~ TE§H~0O0~K
«-j E«3 88«3 p~" £+ P28 «B4+® LKL «-q~ ~, £ 8HRE~PEXE
E2 L «E-2@~°8=2« £2 ¥FE ~&§ ¥ ~ ° 8«pEL?2 -8CK8 © ~

beaf 2°-£-£°¥£28082~=C¢C~=£LE£R®2"2«x£Ef~280O8§*

CE®R®~°2 ~«EELE2EWO IZETEK=«Ej~K=¢-"2-°8§] =+°3238§=QR°-af
p~%" ~=-~t - £ 8§~
bEaf 2°3a88=%~¢C¥3°£ §+| = £~ B FEC="38H® £ « £

~«£j8E£°-=£°qQ£328§+x=RE£° - 1~23°8=pEf«~C¥E-2- ~W

I+

38 =NQ=Qq~-~«p°-«£288] =«~Q=p-°8§+x=Q=+°323§|] =R=~%+-j §°

I+

®° - f£+-°8]|

° ~q2 . =¢~n8§a~azxE §q=¢~«3p~,£ 3 a§g

+~ ¥
t~«£i-PE®EL£°8q8§=®°-£ 2£ 8§

@ ®°-£ 28+t=¢C~+{¢C~«n8§~+% ®° - £ 2§ ®° - £ 28§
-°¥~-8, ~| TE£2«wo  ~| pE«x°3af

N ¥~«-"£-828§ +~ ~°q £ +° K®° - o pK-~t - - £
«Ej8E£°E£ 8§+ 2 £-803° pK==-~t - { §KY¥- ° ¥§\
§-9g8§-°£ 84 3-8  £° 181 +° K®°-9d~K¥°§8¥-2as§g
§-¥°~0832a8=¢C §K=¥-°%¥ ~K®> 8§ -7 A
1 K=3 -¥§ -

TE£-828= «£j-8E£°E

= « A4

A~p°-«p8=pPp~°«-C¥E-828§~= ¥~«-
«--=~jf«E 8K= «~Qq8§= «£j-8£°3238= «-0" ~UE- 8§ +

~ «8~-a- ~ K

+
®® 280O0O~i8f 8§W
t~ ~°q  £2-p§
+~T£28«wo’  ~~£2-£ 8§
@ ~72.°8L +~(£2«wo ~-f¥~«-jE£«8+x=1¥ £°¢CE
t~+x~9£2 £ ~ ¥~«-«jE«@|®°~-¢CEn
~ 2_°£
N| ©-9T2~p 83 £3£ 2°3ag§=+~¢ q 828+8I QMO
+~" ~°q  £2

NMS



¢ ~= T E£E+~¢C¥3 | +~T£2 «p8d
£2 £ 2°- +£8+%
@] «~T~°~wE t~, ~£° - q 828z%8§ uo
£Ea L 2° - ¥~¢~| ]
T~, £ §£=-32a_."7 8 -8 £° %~
®8°¢~®8° §=« §«
H-~o- -~

NK¢~-8§23388~= f£2a3f 2°. +~¢¥3°f §+= &~@-- 82~
g~-~«£¢°-"£=£"°-®328§=0¢~=~«£°80%28=pu~"°«
0§~=¢~—«-¢3a3°§—«~—|~p.§a£ £33 8§=«-punu- - 8§2-
¢t~=p£+~ ~«8x8§=j~2aq~, -~ ~-8=+ £«E£ §K

Ke 80f 3288§~= +~) ~£°-= [~ £ 8§x= -32a."7 ~58= ¢
WS--c- £ SE= Eooo¥-CSpo= ¥o«-x~ff0E £ 5=
¥~9q ~28+*tu8pE«8qKk’ ~ £ 3238~= o~ 3°8= pn8a-~o0
«£0g-¢8K

©° £ 32 f 8§
@ ~"2.-°8L| ©°£ B’32a§+t=+x~9E¢E ¥~«-jE£«8 ¥ £°CE
. ~¢C¥828] |°~-CE£n
-2 £ ¥~«-«j f£«?
N «~fT~°~wgE £3 £ 2°33a§gc="+¢ g 8§28+8]| ONU
«~f~°~wE «3¥p~- §§+x=°£g 3 287 £° %~
¥~~-¥~°8pEf ~=¢
@] T8fMa~wE= a~ -°~2.°834 g 828+8§ SP
t~«3p~-£ 8 _
-~j 28p’~ 8§ fag—20° o § 2 £ -~§803
«~+~2£ p§ 8 .8  £° +82
P 82 ~w£E = ©8qT £ §=¢ g 8§28zt8§ PN
t~" ~°"8p- £ _
T8 ~w£E = 2 £ 803
£E2 £ 2°-2£ 2§ 3-8  £°+£82
«~+t~2EF£ p8§

NK«-|£«3a§~= ¢~= ¥~~-~28§8 £ 388~=+~T~+8§~ 1
¥~q ~28zu8-£ 328§~= £aEf 2°-¥~CAHAi~E«8£ ﬂ _f
£E-£° ¥§§i=¥~¢~i£«~=¢~=¥~ﬂ~u§a£ ~ =¢8+; 8®

"E£28=qgq~"8x=pf£xt~"  ~2p8§=¥~C«-jEf«d3288§~=q¢E-
¥~«-i~ﬂ3a£ £ 8K

OK«-j £«3838~= ¥~«2~°8§] = =a~9C¢ ~C¥~«2~°8= ¢~




w8°8qg~¢8§= £a£_2°3a£§=a£~§+:§¢~~q¢¥£—|§t: «£q-
i 282 f £ 8§+t=-¥~«-0O0 2L  ~=x9q ~¢~%7T ~=Z@B~ 2.°
PKu8¥-p8§=«-j£«328§~=-08qT £ 8§=¢~=zx~"~°"8p-F
£Eafg 2°-.2f -803°8§ = «~t~2f 8§+= +8§2~ 3 +84+=
£afg 2°.2f 8O3 °28 =[L+EERL {~8—~2 ~~ ° §~2 8§+ = +2
t~" ~°"8p-£ 8§=pE£xt~ ~«£ ~=2f£ [ 8£ 8§§x=¢-~2~ -
+2 ~28f£ 8§
@ ~~2-°8L +2 ~288+=+x~QqQ~Qg3°-~23 ¥~«-jE£¥ E£°
g °-~28+L0O° £ . s a ~¢C¥§82i°J .
- r- TR ¢~+~qgag ~| O % ¥ ~J« ~
- «£°
N ﬂ~t-£ §~ q~—|~((£¢°-,£= NESR q §a§i P
] ¥~-««3 92 £2ay
¥ oo o<W opper g gs=q~" §:
£E-£° ¥8§~
0] §f2a~wEf£32°~at+to-°«~2-°§ OESOHR q 8284 Q
ry - Lk~2 8 ¥~«, - «
ﬂ~| a§p § ¥ Ka .
T£€2t~u- - £ §
+~ ~afgag|(pPEt~«-p«E £2 83
¥3 ¥~" ~= £-£°¥§~
P §fa~wEF2°~-tom-°«~2-°8 @QEQU| g 82§ Q
. f~°8§+718+t=pshb-
° _ 4+ -
¥ t®-p +§¢8¢8§q
§ﬂa~W£: izai:po_<(£ §
Q §1¢ ~WEZ2°~--%n-°«~2-°§ @QEQU g §284 Q
0£00~ |§§i—
¥30~-x@-p ©- £0§i §E£-2
§72 ~wE 3 +8§«0©° ° 8" £+=p
©~" p8§° 8§
+Zat:p°_«£ §
R g3 ° §--= E-£°¥-158+2£d @QOEIKS! q §384 O
£oq¢o_3a§
~fM2 ~w£E 3 ~° ~+8«f£2°§3
¢~,8~-£ £ §z%-=
«~gf£«~2803%° §=

N MU




pE «-~1

t~"~°q £2 - f=1%

+8~72£-8

NK = +2 ~2 8§~p8§= ¥~-98§2as3ag-~-= g~-~«£¢° -7 £= 2 8
+~f£ +@®33~2~i8-=q~"8§x£ 3°£ ~-8=¢C~=pf£° £ §x=®

OK=¥~-q8§832388§~=22°~54+0-"°«~2-"°84+=, g8t=¥~«°0" §f
¢~-~0~°¥£ §t= ¥~«,«§—£‘Hﬂ:"’®wa~w2-£§§ﬁq §+= ~ ~°

¥~,-« 8+=+8 3+28+t=2a~ -°~-2.°88+= @®§°- £ p§=
«- «£CE£ 8§+= ®°8§-j8®8=¢C~=0--£2°3  j8~K=23"°£¢§f
« - ="f£= «- 4. - §a . £ += p~°«-~C¥E-£-K= «~q8= «~{
°C-¥-87W= po£f’ ~l = 2 £«®E°~23¢C~= C¢~=2£-Ff£F-«E2 =

§i,a£ ~ K= ((—|§p,—|£a-,—|~ =~((~°2§,£ £ - = ﬂEai‘“u
~¢ §2~¢=C~-~%t~«,6 ~CE 2L §=-~°8§~aK

K= ¥~-+~ o0  °32a§~= 2° ~q+tpm-°«~2-"°8+%+ ~M1-~-28
£ +®2-~2~882q 8§+= «- «£ ~ @£q3s§B§§¢§£¢qs£ §= OM=
2£«®£°-~23°~-,£K C~C¥L£HGBZL£= 8= ©OgEH-12@+t= «~°(
+~f£ +®2-~2~;8-= {~°8§+x78§+x= | £q9q£f 8§§x~q 8§§+x= ¢~3
£ +®2--~2~788+q  8§+x=3"~°¥8+8= £2£ 8§§+~q §xK=pf
,EqQ8 =9 =+=pH£&+£ 8§+t=«£q-¢-2

I+

XK= ¥~-98§2328~= 2°~54p-"°«~2-°8§+x= ~~28= ¢~=n3
*f£o°®~ [ 8§8+t= ©O- £o§|[Bf&R@~=8¢C£+= p-°8+x= O~ p8°§
C~C¥E£-838§~] =°-«=2°~at+tD-°«~2-°8neF+9¢88EE£, £q 8§

L EQ8+t= «C¥-«~°£- 8§x=¢~=n OF

+~£ +®2-~2~i8§-= ¢C~= WASE£°= ¢~ AP £85C8FEL=Lq8
af §q=pfo~t£ ~K

K= +2~28§~p8§= ¥~C«-jL£«3@38§~= £aL£ 2°.= " +£23p§=
°~-CE£-- 88§x= 28z£A%>§F3% ~° ~+8«f£2°8§338§= ¢~ §~af
®~°~«£2°£ §2=¥~~-¥~°8pf §+4£#=3%-8"£°+~33°8F=«¢f
°£g8«8§zt= ®~°~«f£2° £ 8§+= t~~-¥-~°8p- = «- CE£2 8=
¥~-2-38f ~qQ~=+28+2£«8+x=%x2~9T8qK

NMV



3 ifT-£qp8§

+2~28§£ §

@ ~7z_°§L +2 ~28§8§4=+~(0J9g3°~~23|¥~«-{£ ¥ £°
~7 2 _og g3 °-~28+L0O°E o°f s a ~¢c¥g§ai{°e 3 A
- ¢C~+~TE£23 £ ~ ¥ ~Ja ~

= -« £°

N | G. Mamniashili, i - PYE°«=] £2 - 97N ¢7 ~aj rpn N M
¥(Saharlnr1]ir(1)cr)v, j ~¥a£2 - ~j -3 %2 A2 §
. Gegechkori, . . _ I ;
D.G(\a/gentsadze, t.)ﬂ'2§20 'i____i_ . SAiA

E. Kutelia, j~2E£°8~2%= . =q¢ E"T
Sh. Nachkebia m3&+f£+=r +8-¥g c£ °3
gfj | -8 3£

t~«£j8£°-=0-°3 «Ef 8§xt=«3¥p~- ~p8§=«--~uS8§

t~ ~°q " £2-p8§

@ «-«NtE-E «-T+tE£-£~%3 ° 8§ og-°3 «8§+L©- -0 f
«-«+tE£-E£ C°-=¢C~=~C¥8§
N «~~°~wgE °f£~ 28§32a8§=¢~2"8§ OBS=«~8+81| =]

-®2 - «~233°8=-0-«®f «P=x~£°qg~p- |
~ﬂ~a~w£:

+8+2 £«3°8§=-«8§C¢CY¥- « ©- mnf£° £ §~)=

®° - A f«EfE §=¢~=~9 ~ 2 80~ =° £¥§-

~° *8§ ®° - a8 f£«E §=

¥~-"8qg~°£ 8¢

0o T8 ~wES[ 2° ~ato-«~2-° G OBS=«-8+§I =
o ¢~28 p-°8§x=0~"p§ «P=~-L£7q~-p-]

¥3° ~+2®~p 3§ 2 E @B~ £ ©- o £° £ §~J=
¢~«- ©8¢E£ 32¢f 280~1 =°£¥8§8-

®° - a f«E 8
¥~-"8qg~°£ 8=

NKt2?2 ~28~p8§=¥~-918§2388~=°£~ 28§3a8=1¢~2"8°q" 8§
~«-j~28+t=8+=0®°- 2L£«Ef£ 8|l =°-«£28j=0¢~0~"p§
®°8-i8®Lf gq~-=¢~=pf«-q~" ~, £ 3328§~= ~~28=
§£°~° §3aK8=p-- 8§x~=¢C~=CBHUEGTBL EE§R/+t=¥~q -~

OK¥~-978§838§~=2°~q4+m-°«~2-°§+=~~3§] =°L£¥E~
£qf 8§+= +£8§ 2 -~--28+= ¢~= ©%3(q°8= uS8slFo- O8tp




¢t ~«-©8¢CE 33 f£ ~=C¢C8L£23L£ 2°803238=¢~-~0~HYEC -§
~«= O~ " p8§°8xt= j 28§2af°8§x=2KIPET-~BYHK= «80E£
~°~«~°%°2.- = «E£j-8£°3383 8= «-8p  mf£?- ~= ~ " =
pEt~wd £ £28§~= £9q8t=t~f£ +®%-~2~;8-=" ~°¥§8+
£23 £ 2°- «f +—¥8OC8qt~="¥3 o §
t~«£j8£°-=£°Qg£%328+t=R®E£°+t-1~383°8=pLf«~C¥E-2- ~W

t3a8=R=q~-~«p°-x£

®°-ovf£x-°8]|

AFLt =R=°3L-§IFNE 32 §=

¢~=N=~+§+2 £~

®3 @280~i8f 8§W
t~ ~°q  £2-p8§
t~T£23«wo ~-£2-£ 8§
¥ £°
, R , ¥~«-jf«8x= 8§ +
@ ~"2-°8L~" 24t qLacwo ~-£2- =4 ¥m«-«i E«d|®~-¢
NEK=¥E£°+~«8§~|E3EL£ 2°33a8=-«~a ~-f+t~ ~°q £2-
H~°«-£ 8§x=2£ -~-2-2£ 803 °8§
s gcsgze| NOR
q 828+81 =0
O©OK=uE°EQERSIEAE 2°3a38=-«~= ~=-£2£f£ -803°8§ O N
~K=, ~«0©- "8 |[«Ext~«E=-~u8§2 8§ 3 .87 £°+82 £
gK==-~gq£-~wE g §828+81 =0
PI[CKO- T°£8wWE |£E3 £ 2°338=-«~- ~-£qg 8§28=+8§I UT¥-
«© £ ~" 8= +£°2 8§+ 2f£ 8083 ° 8§
~°~+2~; 8- S£YBE P -8 £°+82 ¢
SONKPNPKNO
CDNPRVI =0OMI]
EE£Ea2 £ 2°- -3
"TE£°+8~F

NNN



+2 ~2§£ §

o ¥~«-i£«¥,£°
R A A Bl Rt R APV
Aa8+L02B/r=¢~2~70" £ 37 °~- ¢
a- < E° ¥ ~«- «j £« . i
CKO- T°E£8WE| ~°8+t=£-£°¥8§8§+©--0£LE"° T K="3qg-~ Q=¥
©- 1°E£E8WEIl =®° - £E+£ 8§+x=n08§ |§8=
pK=o~0O0~wfEjxt~o3 w” 2 f § p°-«~q OMNP =u
¥-¥8--~p 82 «dD=t~£°q~p-°§+O° £ 3a
+t~«£j-28£°-=20-
£E-£°¥£280~ =p
©°£ 3a§
CKO- T°£8WEl«, 8x=£-£°¥88+=0--08£° OMNP=pK R=¥
©- f°£8wWEl] =8 8§03 °8§=+~03WE8=* _ _
pK=of~0~wEt~£°qgq~p-°8§+t-=xp°-«~( K= 3%0g~8§8;:
¥-¥8§-~p 8§2|1©O- -wmf£°£-j8~= E£|©°E£ 32
P°-«~Qq~=©° £ 32
L] G, (TR ©- -m£°q 8§2§=*8§ P=%¥
[ f [T (¥ [T § 8§+
(LI p° - «~qOMNP=uK
(B0 ©° £ =38
G.A. Janelidze, N.A.  |TheNano-sensing systemsasa |©- -2 £°q 82 §+ § O=¥
Esiava, N. Dzagania  |system of simulation modeling |8 8§ +
means of informational p° - «~qOMNP=uK
technologies ©° £ =3 a4
Cf (T , (T ©- -m£°qg 8§28z+8§ P=¥
(AT [T 8§ 8§+
o o [T 0° - «~gOMNP=HK
©° £ =38
8 i9v1-£9qp8
+2 ~28§£ §
g3 ° - ¥~«-jE«iy- o
+2 -2 + 3= =Qq]3 ¥ £
-t 8L=- a_§+L©§‘a§§_+3:_q%.|f]+?Jﬂ L ~¢¥8° 8| § +
- h B ©° £ 3 ¥~«-«i£«a°~_¢
= - « £

NNO



0. f¥IG0

ST T TS
([T TR
(IS (T
([T ([T
(T IR
I

(7, 2013

L (T -
CITTTIT# TS

30 [

0. f M0

([T (T
([T

([T (I § (TN
RATTIE R
[HIRAEAWIIIT

“ [T (]
([

2, 2013

(L (T -
CITTTIT# TS

5 [l

0. f¥IG0

IR
MIIITIEBTE
(BT (T
[T kTS [
[T

MR [T

“ [T (T
([

(3, 2013

L (T -
(TS

8 [l

0. f¥IG0

f (TR IS
(TR (PITTIT
MR [T¥IIEY
MG E 0T
(I

MR (I

“ [T (T
([

[, 2013

L (T -
(TS

5 [

0. f M0

(O CITTTT
(YT [T ITTTRITTT]
<«
(I
(LTI T ke AT
(1D

[HIRAEAWIIIT

“ [T (T
([

12, 2013

(L (T -
CITTTIT# TS

9 M

NNP




t~«£j-8£°-=0-°3«f 8x=«®p~- ~p8§=«--~uS8§

t~"~°q  £2-p8§

«-«frE-E£ £2 g-°3 «8§+=" ~12
@ «-T+tE£-£ 8§+x==%-~g
«-«JrtE-E£ aEf ¢C°-=¢C~=~¢C¥

N [¢CKO- T°E£8WEI Kl«, 8x=£-£°¥88+=¥~°¢ OMNP=pK

¥
K=jn§,6 §03°§=+~03® 2£
a

tK-£f£«zxt~wEIl =p - _.
~K=¥-¥8-~p §28t~£°q~p-°8x-=x~«g£j K= *d-8%3
©- ~BE° £ §~ —sg-§s8§+=2%
£ﬂ£°¥£2§©§i=¥~ﬁ'§c3ﬂ§’£°i§2£2
°CFf¥§--1~23°8§=@°- af
¥~-"8q~°£ 8§x=Q®Ff° £¢
O|CKO- T°E£8WEI —¥K| ~° §i:£_‘£°¥§§i:¥"’°OMNP=uK
tKaf«x~wWEl =pK=®° - j£+x£ §+=08§ §0O3 7
ﬂK=¥-¥§—|~p'§a§i-«g:§3w’a£ § K = 3q~§i§
«£D=i~£°q~p_°§i_=©_3q~§&§5—|§©
ff£°Y¥Y£2808+=¥~-"8§¢ "8 £°+x82£2
CE¥8§-2328§=2@®° - a £ « f
¥~-"8q~°£ 8x=Q®Ff° £¢
P | LGS, L f [ (TR ¥ T~ ~°q £°8-%
D:D]]]]]]D]]Iﬂl]]]]]ﬂl 2£__|§©30§
(T ORI 3 .8 £°+8§2f£2

®§° " £2a8=x~£°qg~p-"°EOMNP=puK=qg 8§
£©- -- «80©3°8§=0-IES0 £ °
£°-" 2323 8=£0- - «8C
¥~-"8§q~°£f£ 8§x=«-CE£3
Cofx|l =9  ~2

Q |G.A.Janelidze, N.A. Esiava, N.  |The Nano-sensing systemsasasystemof |+ ~ ~°q " £2 - *
Dzagania simulation modeling means of 2 £7 4803 ° 8§

informational technologies 3 8§ £°+8§2 L2

INTERNATIONAL CONFERENCE OMMMK=q §2 § 4

R | LJf IO , LT T t~ ~°q  £°2- %
([T [T TR 2 £ 803 ° 8§

D:l:[l:l:l:l:l:[l] 3 - § 7 £ o i § 2 £ 2

OMNP=pK=q 8§

NNQ



E~£°¥£2808+=«EE2«f-2E¥3 0§
RE° +-~~23°8§=pLE«~C¥E-2- ~W

323 =NN=Qg~-~«p°-«£28]| =«~q=p-°8§+xt=8S=+x°32a38| =0=~=%-j §"°
®° -0 f£+-°8§

®3 280~i8f 8§W

+

~T£2«wo” ~~£28- £ §

. o , . ¥~«-jE£«88tx= 8§
@ ~"2-°8L~" 2%t -qf£a w0’ ~-£2- =4 ¥~«-«i£«dlo ~-

o |+

l

N@K -t-°8p”~ 8§ j «Eu~°«E- ~=C+ d¥~«-«ijE£«|NVU
«K¥3¢8§~p~  §2 ®° - 2 L£«E 8§x=¥-~¢ }2 £ -803
EC~«f«~°E£E=x~E2 3 .8 £°+8§2

O «K¥3¢8§~p~  §2 j «E-ETE£°33a8=£0x2F= 8§ 28-RP K
E2£ {8£ 8§+=0--"a=@NOUSI
§-¥38§+3°=f 5~
PIECK ~a~°8WEIlbEO- --«8§0O3°8=¢~= d¥~«-«j E£«|SM=¥
«Kg- a3 ° 8§~ °8§+*+0O©f 8§=E~«-j~~~0( }2 £ 803
3 8§  £°+§2
QK2 K -t-°8p 8t~«EL£u~°«E-=x~ «8~ d¥~«-«jE«TP=¥
«Kg-m®m3°8§~ ¥Y¥E¥«8t=pECY¥ELE-~~=Ec« }2 £ 803

o]

«8098qf -~F 3 ,§ £°+§2
t~T£2«wo ~=£2-£ p8= PHETREBER®~28§= £ 2-°8§+t= =
- - % «~28§3ag§g= ~, 8= nEAKBCY¥E2 §@8+t= £0O0- --«8§0O08§ %~

«~©° - £0©- - «§O%°§2«t-= £—f £L ¥E2 §O3 A §= ~2~-+§+
®° -¥-- BPIEL£O- ~-«8§0O3°8§= ¢~= 0B+HCGELE +88° |G L£+= ¥E£¥«§H
- ¥~ 8tE G-~ ~°«-t=2~8-"  £+28§3+t85+=08§qFE~8K

£2 ~2§£ §

Q — 3 °0 , ~a 4 o
@~,2-°§L~, iz~2§§i3: §'Iq—~g\]3g ¥___«_i£(¥ £
¢

~¢¥82 8§

NNR



¥~«-«i £« =- i
|

N-Kt~«t--8] DEIE 2°-£-£°[@O=ESSH K=q 8§23 S
gKng§28®8¢ H~°«-£ 8§+x=2~

t~ ~°q  £2%-+=£=
gS°_|~a§:}£_|£

O«K¥3¢8~p"~ j «i8°£=]8¢° -+ @P=EQUY K=qg 8§28 R
§, J&°+ | £+£8¢

©- « ®§3 2 £°3 a § =
+t2F%=p°-«E£ 8§zx=
+2 ~2 § £ p§= ¥~-98as3ag-~-= ﬁmq—ioﬁq£'°9£a£_2ﬁ©3a§:
CEfo-°«E ®a-~22°3238§=C~=08-~-+3°EEL 0B A BAU¥Y¥EE+
2 ~°8nf 8§§x= °EL£¥° WRELE FLI°8= «E£-E£7  «£-88kE~FI £
®- 282808 =x~08~a%-=0C~=1~ Ef32°8£8-- =R+ &~ P E+ K¢+
«~°g+xt=+~OKgTE 8

«-«fJrE-E£ £2 g-°3 «8+=" ~12

«-«+xtE-£ 2aEf ¢C°-=¢C~=~0¢¥

Nj«K¥3¢8~p 8281 =le| 8§¢°-+t~C¥3°8§+=£-f +~£°q~p-°
§-¢80O~2-°8§+=®° - ¥ - £O- -- «8 03
3 «j 8°E£x=0" ~ ~2 q-~7 ©- ~0E£° £ j
¥~«--£-£ 8g=E§-¥2§ }E° - 38
£O©- =-- «80©
¥~- 82-~°¢
«-¢C£3a £ §W=
C°E£+x=9q ~2a
g 82 8§+BEN

2 .« £°

o

<

O |« K? - «P2WE " ~ §-- ~j83°8=2£ -2 ffK=tz£ESLHK
¥~—|'§q~°£ ~=£-£° ¥{ h©—=o £ ° £ =
£E-£°¥£2 80
OE¥§- -~as3
®° - a f « £

¥~-"8q-~°%

NNS



ISSN @V TWV BN Q

1 8¢ ° -

d¥-~-978§2328~"
t8«w?~"°££ §x=-~q

~°q E2-+t= EFH£Q¥£28032a8= p@=«®2F
§+£f §+| =£-£°Y¥£280~p8§==8--  ~|
+ ~B ¥GEP-£° ¥£28§0°2§=8§-08§0~2-88£:@O08YF£, §KE

q -¢-~

b

=1 8¢C°-£-£°¥£2808x=¢C£®~°2~«£-28§

CE®~°2 ~«EE2QWO W 2-K=«E£|j-K=¢- " 2-°8] =+£°3238§=@®°-r«

-«~°=0©803% °~w¢E

@
th

w
V]

Z I+
I
w

+

+

o]

- a~a3°8=p¢

S=gq~-~«p?° -
- +t8z-«~t U~

«~C¥Ef£ -2 - ~ W

((£a§| :((~q:p-°§i:O:
af f£agl=N=a~ -°-~no

~°~2°~¢8§)8§338§=-L£-L£°¥£2808t~=C¢Ct+=E-L£f¥=E¥YETE3° -

1 8¢°-£-£°¥£280328=4~%~46§~2LE¥8eS§

- a~a3°8=p¢f

c
1

£+-°§

«~C¥Ef -2 - ~ W

b

g~-~«p°-«£28] =«~q=p-°8§+xt==Q=x°3238| =0=~%-j 8§

q -£-£°¥£28§0%328§=C¢t-¥4t¥q2£ $%*o§

_—|~a3°§:p£

NQ=g~=~«p®-

£+-°8

M C¥E-2 - ~

«f2 8] =«~q=p-°8x=T

NNT

+

°©°338§=¢~=R=~4+- |



t~¥°~22-=¢C~08§-~-x£ 8§q=¢C~«3p~" £ 328§
t~«£jBE®L£ §g8§=®°-£ 2£ §
@ o _ C~«o§~nt ®° - £ 28+ ®°-£ 28+
®° - £ 2 § H{L£E £ S ¥~a§ ~ fEAT«WO ~o pE«todaf 3
N-~° £-8= USAID ¥K=~°~ §gK=«8§ §~p  §
E~£°¥£2§5032§ ~K=TE£"18p~ &
i §~28+= pE - K=080°* ~wi
+~"~°q  £2- %q qK="8p©~"° 8§+
«§+§=°£~3§, @ nK=8-" 8-
2084 +~" ~°_ 3 K=" T1~8w¢£
¥~q - 8= -
®°-£ 2p8§
®°-£ 28+= ¢~t°3af §+t~+t= ¥~«-8j~= 2~ ~°q £2-7p
+t~0~¢C~%2°-=«-~jf£«Ef §K=-~2~72°8+=+~"~°-=4+0- 2 A
+8§x2f«~p8= 8§-«~*28§*x=¥~«--£-£ §+£=+-~®§2-2-=0°-¢F
¢ ~«-="2~g¢C~=¢C~= £~-pi8R ¥ —L p-'j §= §- «~*28+t=-~°"£-£ §
-7~ 8K
@ o _ ¢C~«o§~at ®° - £ 28§+ ®° - £ 28+
®° - £ 2 § H{L£E £ S ¥~a§ ~ fEAT«WO ~o pE«todaf 4
Olq 3°=«83f L H%©°~§-8§+=d £K-~t~ ~°§ K= £°-p §a
-£ 328§= I8 E°-=2£ --] CK=p£-°82~y
«,8§+x=0-2£ 2-°8§=j£2°8§ «K=p " ~-¥8° -
CK=2~®~-~W§
pPE«3p~ £ 3838§~=Qq 3°=«88f _£=¢C~03 wWof 3288§=«, §
¥~~-¥~°8pEf 2= «£q-¢8§0~= ¢~= ©-3£ 2.°8x= +£7 ~(
¥~~-¥~°8pf 8+= +~8-098-°-= «£Q9g-C¢C80~K= ¥~~-¥~°8§p|
£«qf £ ~=£ ®£°8«EK2338=«-a~jE«E =
@ o _ ¢C~«o§~nt ®° - £ 28+ ®° - £ 28+
®° - £ 2 § HL£E £ S ¥~a§ ~ fEAT«WO ~o pE«todaf 3
PRz~ ~©~2~"°-=USAID - Winrock ¥K=~°~ 8gK=«8 8§~p~  §
}£~- -8~ T-" °lnternational Institute - K=0803% ° ~wf
°*£0° 8§~ §3%2§=For Agricul Turd qK="8§p©~"° §
t~«®E£p” £2 - Development K="f~8w£
- 8§£ 2£ §% pK-~t - £ §~
E-£°¥-3 °3 45 «K¥3¢8~p~ 8§19
¥~-~7T2£ ~¢8§= gK" 180©" ~w¢£
¢ ~= £E-£°¥-£
2 £ -~-23-¥8f §
t~ ~°q £2-p8= ~° £ 338= £-£°¥88+= ¥~-~T2£ ~¢C§=
~Qq 8+f 8§+t~= C~= E£nf 23°-¢=(CHE¢t= ALE°S¥pPG-SEYE

NNU



®°-08§38§+t= +®E£|j §~28§+2 £ §+= «-«,~CE£ ~K= ®°-£ 28§

®° - ¥° ~«328=«-¢328= «-8j ~¥Ef£=E B¢ AEGI="88HI° - £-£°
CE+83°+x£f 8§x= ¥~«--£-£ 8§l = ~¥°£q  £= £~«°£pn” £2 -]
+£ 2-°£ 8+~ §+= ¥~-03q -8§28=2£ -~-2-¥8f 8§x= pd

H~° «-~C¥E Ht=—=Ff+PF3° ¥£2 §O0O8+t~= ¢C~=2£2£0-«3 80~ §8«
®° - ¥° ~«8§+t=}£-£°¥£280~=¢~=£3£ 2°-8§-9g8§-£°8§~ =2~

®: 280C~j8£ 8§

«--1-¥°~08£f£ §

¥ £°
¥~«-jE£«8+= 8§ +

~ 7 2 _ o© ~ 7 2 o =
@ 8L « - - ¥ ~a88+=1%~ ¥~«-«j E«x?®~-¢

+~¥~«-«ij ENVT=

l

N¥K~° §W£I _|~°‘£—|§: §_((~i§__|.:
- K~° S WE | ®-2£-]8§~38=+~_ ~§

-~ t~f2a8§=}2 £
pK, ~°~=¢8~1I E©O~¢~+2° 8§F 3 -8  £° +§2
gK«§ §~p~  §2 g 82 8+8=(

K" T~8wg£l

- K©8o3° ~wE

TKT = ~p”
gK”" 8§p©~° 8~
O-K g~2~"~| j «-~°8§=+~q - § + = +~¥~«-«j ETU=¥
QK" 8p©~°8§~-| ©O- «®§32£°3238=«-(xt~T28§=}2¢"
3,8 £° +8§2
g 828+8=(

NKpfEo~+£ 338~= +~" ~°q  £23-p8§= ~°+£ 338= -~ £2
§-«~*28+*x=£-£°¥£280%338§=®-2£-)j8§~28] =°-¥-°j=
| ~2©£3238=°£¥§- £ §2=«8TE£¢ §qK

OKt~ ~°q £2-p8= "~ ~-~Tp8§°8§~=8x= £°9g~¢C£°q8= p§
«~°~¥8| = x~p3~2f ~+= SWAE ~= pE§ «a~%= ¢ ~«-

N~«82 - «=«8+t8=f£of 23°~¢C=¥~«-- -£-£ ~=Z«-8q7T-"~

2 £ —-8-.¥§E §+=~q 8§+£ ~*|=°-wWEHag¥ESG~F = L£2Y
¥~ 8§p080~j 8~K

NNV




t~£2«wo’ ~a£2- £ §

K
w th
o

o I+

¥~«-ijE£«§x=

~ 7 2 _ o L~'2 - a O a _ -
@ § t~T£2 «wo - £ =3 ¥y w- o« Ewale ~-

l

N|[- K©§o3° ~weE q -2£ -~8§03°8§=¥~| +~¥~«-«j£f NSO
ff£a+~pu--£ §=E+~74+~72)8 £ -8
3_,§'£°i§2
g 8§28+x8=(

OlgK«8 8§~p 82|} ©-¥£-£° ] 8*B=£8&f+t~¥~«- «j £«
©- -x£° ~j 8§~1I| = -

¢t~-~¢C¥~°£ 8§ 3-8  £°+£82¢£
q 8§28+8=0M
PlgK«8 8§~p 82|} ¢t8§~"28@~28§q=¥~¢ +~¥~«-«ij £
E-£°¥-£0f 23°=x+8§+t~728=}2¢"
3 .87 £° +82
qg 82 8+8=(
QK  KO~-C¢C£2 ~0O8|} §-¥2 §P+B#3F ~° g3 2§ +~¥~«-«ij £
E-£°¥£28033a8§=af H+t~T28=}2¢L
3 .87 £° +82
qg 82 8+8=(

NN+~T£28«wo ~-£23a-=1}q -2£ -8§03°8= ¥~ -« £ § = ¥~
~«~"E=C¢C~+2~TE£2f 8§+=+=¥-8§E8§HY3I BEK=2L£«®E° ~23°§+|
T~°"8+t~=¢~=°~-¢C£-- 8+| =+8278+£=¢C~=07" 8§£°8=-8§"
-8 (q8£°f 8§+=2f£-8~-- 8§+| =~8°8+t=+£C¥£-82- 8§§+=2¢
©- = j £22° ~| 8B +8=t¥=«£2-C¢C£ 8§C~=xt£+~ ~«8+8=T@®&—us§

I+

OK= t~T£38«wo ~=£2-= 3®Pq¥EXE2 L£i-E~CI¥8EL£+t= O- ~2£° A
¢C~-~C¥~°¥~-80°3%3q -8§28§~=+~ ~0~2~"°.= «-0¢32388+t= ~«-~
§8+£g= w8°8§2 ~¢= +~0C829f 2~-=FLFL72¢] 8= ¥~ 2 &89~ 3
©- ¥£-£°~j 8~ = ~~°" £-8= +8§2 - += ¥~«--:-£-£ ~I|= =
~8§°23° §48388§=(C~a~C¥~°"£ 8l =zx~T£23«w0o ~-£2-p8= ¥
H-3§+= -°q 38§+~= ¢~= 2£-8§~-8§= | ~£°8§+= ®~°~«£2°§
i 8O £EXP8¥~-97823338§~= ¥~~¥~°8pf 8§+= «~¥~238qf §
¢t~«-©C8¢CE£ 3%238f£f £ 8§=+~8§-9g8-°-=¥~q  2£ 8+~q 8§zxK
PK=*~f£28«0" ~-£2-=}]18¢°~"280~=u-28q=¥~q - 8§=-=
H-238§q=¥~q - 8+=£-£°¥-f£of 23°§=+8§+2£«f §+=F2BF
+~08qfEf *K=8t=p£C¢¥-828§~=p~«- ~-8§=¢~+t~"23°8§=0
¢C~=¥~«-j¢C8af §x=+~o3w £23 £K

QK} §-¥2 g+ 3 ~° g3 a8§= £-£°¥£28§0328= 2af ONGMME 2=£

NOM



£°qf£sazt= g -£-£°¥£2808=%]| = £3a £ 2°-f£-£°¥f£2 808§
¥~-~72£ ~¢8= - ~°- £ 8| =£-£°¥-£0f 23°. §+=¢~=
~°+f£ 338§= a8 f +8§8O0--£ 8§if~¥~-= ¥~-zx7  ~" £ 8§q= ~«=
RE°8§-¢Cp8§= ¢~«© 8§C°£ 3a8= «°~" ~28§= 2£°«§-8= ¢~
+~°¥f 8. ~3+=«-832~+=~0O~2«*°2=x+¢328§+=4+23¢E 2]
«3p~©f x| =@®°-0v0£+8§--~2=(Qq~°"8«=-£f £|l =8§-278-°£ |
t~ ~°q £2-p8=«-«3t~"£=39(-£383=8-"£+2-°£ +| =£ 4
+t2~28f£ §
3 ° 4~2 ¥-~~«-i£’,«¥,£o
@| - u . eg .- t2-r8sEEwsg=ge L T §+
: "8rLO%RBEEC -2 —|-«£°¥~«-«§i £§« °_|~-¢.
N8K=p£f£:-°82 ~«,8+x= £-£°¥8~ £ K= 3 g~
Koot~ —o§-- ~i82°§=t~J7 | |~-0~0©§=pe{ g
2 3 ¢ K- + ~ a «
.K:°3i§p,§ff=K+~£°q~p-+°~§1 3_—-§ﬂ’££°iu§
PREPE TS T see. = 0-a8fe
CKECEm= 8P e goyvEz 50~ wer s
®° - 2ELE«R~F ¥~4J
°f£ 8§+x= Q®Ef£°*t®Ff
«- £ £ 8§x=0°¢E
O|~K= £°-p " § 3£ °8§8 §=¥— §§ = %q-~
§K= £°-p  §¢~= ¢8, £2 &+ pn" ~ ~©0~08=pt£ =)
EK=«~t ~" ~°~32 £° 5~28" ~K t~T£2 «yp
ff= £~£°q~p-°8§ 3-8 £° 8§
i "8£°-= ©--of£°f
}E-E°¥£2 80~ W=
®° - 2fL£«E£ §= ¢~F
° £ 8= ®E°+*®f
«-f+E£-£ £ 8§+=0f
P¥K="82~p  §+t~ ~°q £2-+t= £ T K=3q-~
-K=" £ 18p |2£«8+t= £2°3 23p ~©0~08§ Q
-K~"p~=-~p’l«8§, ~i8§8§+=+~08 HE° EQ? 8§
ff= £t~£°q~p-°§ +t~T£2 «p
ASE°-= ©--nE° 5 £°+§

}E-E°¥£2 80~ W=

NON




«-f+tE£-£ £ 8

« £ §
®E °

¢ ~J;
®F
+=0

I+

<K="

87 ~w¢£

EK=g~=j 7~"

—|K:_

+-  °fga

~~C¥~°f

«-TxE£-£ £

i 83 ° 8§
§ =g
8 +

£2H
¥~0
pEJ

- ~K
£°q~p-°§
°- = ©- o f°{
C¥E£280~W=

af«E §= ¢ ~J
t= ®E£°+t®Ff
§+=0

K="3q-~
~0~08§
ME® £Qq? 8
+~T£2 «p
3 .8  £°

I+

8

FK=«~t ~" ~°

©ag

+®8° £ 339
©~-- 287
ﬂ§©3°§:£ﬂ£
=¢t~-~C¥~°4§
,-¥~¢8= ®°
§+=0®° - j
+t~£°q~p<t=8§
°-= ©- o f°y
°C¥£280~W=

af«E 8§= ¢ ~J
®E° +t®E
£E-£ £ 8=

- BE
~0~08§
ME®° £Qq? 8
+~T£2 «p
3 .8  £°

I+

8

K
A

i 88+x=+~08q"
g3 °-~~28=}

th W |+
J

+ o

t~«°E£p” £2 - = + A

T« 8HE|E =T~

@NES |

4 1 K
A XN XN
(1 | I

SIS [
(TR [T
(O T
(IR TH] .
a§=}

£

-

@OES ¢

¥~-~f3¢f

gS°_|~
~¢8

° - £
¢ ~—

§+=

LK 1~ =

CEK

g3°-~2§

£

®- 2 £
_iz§0a§

1l e & th

@O

NOO




}Georgian Engineering NewsY
VIg§K=2-«8wE || §¢ 3 °  § - £ JOK; K= 3¢~
¥K=T£28WE ¥~-x~, 0" °~= ~ ~0~08§ Q
aK=p-~2~0©§pi £qSt=¥-q ~2§3 LWE® £q9® 8
~K~-gq~°8~|ff= *~£°q~p-°8§ +~T£2 «yp
i ~§£°-= ©--8§£2f P87 £° 18§
JE-E£° ¥£2 §0~ W=2 §
®° - T ELE«R~F ¥~
°f£ 8§+= Q®Ef£°*t®Ff
«-M+=£ £ 8§x=0° £
NNEK=2- «8WEI|} §¢C°-£2a£ 2° - +~( i 828+ P
¥WE2SWE t~-82 ~E®O22 . ¥§3 ° d @O
*K=®~2~°~§u- ~2¥~p”" £ 8*= =
qgK=~°"p ~ +~08qg718+~q 8+
g3 °-~~28§
}Georgian Engineering NewsY4
NN¥K £gf£a~3{u ~a¥~«~j TE£2E S K="3g-~Q=¥
K 780" ~wi-82af£° 8§+ ~0~08=pE
'K©§O3°~Wiq ‘2£__|§©3°§ -_|-~ﬂ£a«u
¥r-«w-j -~ 3 .87 £°+ 8
ff t~£°q~p-°8+J
i "8£°-= ©- ~0of° |
}E-E£° ¥£2 8§80~ W=
®°- 2 EL£«E §= ¢ ~J4
°f£ 8§+= @®E£° +t®f
«-Y+tE£-£ £ §+=0
NQe« K™ 89" ~ £2~+280°%°«82£ OQOEOVg®°-~28 Q
g -¥~C~«j£«8¢C~ «pE-E£ @
NP-K~°~ 8SwWEf£[xt3oq~£-£°¥8£ 8§ O d Kb Kk R@S
«K~°~ 8S8wWElfE ~¢C~«~2£ 8Qq8p
~K¥°8¥~2~ |- ¥f 8§++~p3 ~2¢f OMNP
NQga K« £¥°£238\yp°-«8+x®°-jE£xpd a g3 °-~28£| ROSP
TKO~®~" ~ a8 ~£°8+«3 pH ~=q 8§28+%
«K° ~, «~WwWE §+~0C¥E -~ OMNP

NOP




NR¥K¥3 ¥3a~pl;jf- 8§2a8§+£¢~«t °{ NEQU=*2 3 Kx=q U@ u
A K®~®~" ~ |§«E ~-8§, «§ p°-«£ 8
NS-K £ 8p {x~«°E£u” £2 -+~ NESFg?® °-~~28§
qK-~ji 28pl«g3s £-£°¥8~
¥K'§2-p  8igg £ ~¢28°~nsq q §285:§
«K® ~, «~wE ++~08qTE § OMNP pu
NT-K £ 18p {p®t= «2X5E£BEE Q=ESg? ° ~~2§
-K, ~"  ~8wf£ |OV=£-£°¥- 2.0, £E-£° ¥8~
¢ K ~§w CE2 ~JCE° q §28z%8§I
g2 - ¥E-£°~2-°3a§-¥
¥K3 P §i¥~«--£—|£ §+t£fan
N K®~-®~ ~ | £0°§28§0323®~°~ 0O g3 ° ~~2§ RIU
K E£°8p 8§ «3p~"  ££-£°¥- £-£°¥§~
§2°~2ag° g 8§22 8§x8§=
g~ ¥ ~¢3°§p.'a§
+®%3 ~2~j 88§+
.- ¥8£°98qg~"  8§*¢£
NVEK@a ~-j f~"4+-°q 28" ~ 8+uyu- NESRg® °-~~28 NBN S
- K«t £¢2 8WIEO- -- «~8WE®° §+¥ £-£°¥8§~
-K©8o?®°~wil{"£g8«Ef 8xt«-¢CE£2 OMNP=q &

¥

A~p°-«£E

£-£

~ & - -

2§°88-¥8t=w° ~"

Sp~- 8§+

-¢C£°-8, ~{88+t=¥ 8§q=
~= £-£°¥- «-«~°~¥F¢F

iZ §3°«§a£
£3 ~+283°f£«f2ps8¢ £8qT8=
-°j=f~%-p28.-.=2f S80~p8§=
~apEp--82£

a -

§,

- ¥~¢§=
~« -+ £ £
§2~
~2 ~ 5§
—|§p, —|£a
~-CEn-

-~ "

+ =

PE=¥~LHEPHX¥BELTWY ~-~T2 £
§-. -

~=¢C~«3p~" £

+ £«£ 8§X=

-£-£°¥£2803%3288=¢C~-~C¥~°F¢£

- ®2 8«8, ~j §8%7

«ji £E«8§=~®~°~23°8+t=pkELd

§+=

®0

§+=

= ©-«®E£2E£-j 8§E
o3a§: 1'[~o--

+ §3

5 £ =

5 £ =

pEX~w?E &- ~=
~p8=¢
§-j §®3% 2 8§=
q
§ %=

§~-8=q -¥~¢-~

~= £©- =- «8§3 ° -

,a£
...ﬂ...

§+= +pu-~
£Eof 23°. ~=
§+=
1°8 ¥~-0®8° -
= pE£zt-~
Y~

T~ -~

+8+2 £«§t=

= «- W° ~ -
£ -,
8§+

§+=
a¥~,
..,a§
=¢C~= «~*g~-=¢~0~"p8g°E
3a§= - o
~«8+x~¢|
+t=+~08qYE

§-8§t~= ¢~=
= £0©-2-¥§3°.
3°E§=E£-£°¥§82=«Ef ~-8§03°=£ QP -%BOFL B =Ct—w CHE ]
®° §-i §®F ®° - |

° ¢ ~ =

§ K

~j 83 °8§=
3a§g~-=

~° x £

§x=q9-~~

£E+xp8Il =

£ 2 ~¢X=

= | E+§%=

pE£zt-~

~¢8=p- ~°- £
©- ~x2°
~« 8§84
3~a-8¢ ¥ §

§x£

¢§, £2¢
§ +

¢t ~®8§
+t®L£ | §J2'8et2f
§ ¢ ° - &,
3a§-=
. §32a§=
« §£° =

8

3

N

NOQ



i~<(q}‘4_£_a_¥§3°§=g~©3a2£2§
M3 §3°§=t~«E|§E£°-=~-¥~°§p§

t~«Q-=2£ ~-28_-¥§f §+£=CE®~°2~«£-2§

CE®~°2 ~«E£-28+=WW*RWE=®HL£PEL-O88§=¥3" ~ §wE

I+

~«E£j"8E£E3EEETGRE - 1 ~283 ° §=pE«~C¥E-2 - ~W

I+

°32a§=@®° - ofMNS"°§
~+-(8§°F£ 32 §=@INNK:-°§

t~f£8«p8om-= 83" £28+t=¢C~08-~-%£
pEt°3af P28£+t8q8Fx8EKEpPp~-£ 8§

@ t~«3p~-HNELEE £+t 4 +t~«3p~-

I+

=£3 «\t~«3p~-x=pEL«zt®

t8+t£°2~j8~=¢
~©0~¢C£«83°8=9-~"°
N<<-i~®-’£ a - ¢ ®° -aK=°KE-~ ¢ - 2.°~528=~K
}J«~¢C-£328+=1%
«~¢C-8+=
®° -j £+8
«~°qQq  8§#
¢ ~«3p~"~

th oIl 4+ o
n
1
+ ®
N
wn
A

“~p°-«PpE-T8283288§~= «~C-£3238§+=
a_2....i§3°§:«£q_¢§q:¥~«¢§¢0£ §

~ ~¢-+= ®§8°- £ &
a = ®° - 8L =882 @2«
+~©O8qTEf 8§K= ~¥£ 338= § o~= @®°- £28§+= «~qf«~28§0O3
¢t~«-0©8¢CE 32 f ~+= ««~°Qq £28= | f£«- «ECE *~= E°£~¥/{
+8C8CEE = EO- -j£-2°~28§+= ¥~«-%~"~28=¢~= T~°8=|
«-¢CE£2 E£=¢~-°¢C-~=8-qB2«8«~233 °8§=-«~°QqQ §x=+8+2 L£«8§x=
~¥f ~=¢~=0"2f£ ~=pf«~pun-qf £28=, £«- «E£CE £ 8§

§ —-~=pE£t ~«8+8=«~°q 8x=+&+xt2 £«E 8§x=x2°3"23°¢°

+
+

N e H+

*
£

3

l

@ T~«dPp~-MMELEEEL£+ 4 £ ~«3p~-=TEL£2 «{xt~«3p~-=pE«t?®

NOR



£_i®a3~2~i§~p§ m ®° - o K=°K=z£f£-~¥F¢£
'~¢~¥~i3a§:«~¥ "'i-iK:®°'gK

O ¥~,t~¢C£-£ 8§+=%| ®°-o0K=qgK="~" ~¥K="~"~T78p " 82§
- ~u8238t=3+t~0o°¢( « ~¥8+2°~4238§
£ +®233 ~2 ~; §8+= ¥K=*~«-8~p 8§28

¥~¥°wfEaf -~

gEf«8+ ~«3p~" BE~-®8§°- £ 8§R&E—~°L£«-I£ °8q« =~ ~°q°
«~¥8+2° ~¥3°B-CEL£EH4B8+8 £ «"BYE- 2 E BS- t-@Q— p8LEHXE
RE° 8-RpPE-E£ °%%-§ +~CL£-EEBE ~n8I28- «2 £ &i~t8° - F~#A~
"~ U828+ @23 ~2 ~r GHEF ¥ WEAE~BGx+23 KE -~ ¢

E« 8+~ «3 p~"ELEBELEE£L£8 ++2°3[°-8«wE2 &i~L£03 WHE -~ « £ (
-°«~28%2 O3 «EHA2 £t E€° -t «~ 8« ~23-°°-8¢+t¥~q ~28§+tpu8§
~ ~°QqQ £l ~1¥8§+2° ~23¥%X8 +~CEfkpEHE 2 - ¢&F+ £ +®23 ~2
~ 8x£f£ 3TE®E° 8 KE 8§

¥~ +~CEB3+&®0° qf-+®23 ~2 ¥~FIWEAEL£CP28~8§q 2E€~e«~2{
--°«~288%3¢KEG0-8p3a-8C8¥~+ 2 PE«CEHPE £+ ~we £ EZ§+~¢
£ +®23 ~2 2 ~§PH 2 ~(~¥8¥° WEGKP®E° - |1 §g« ~2 ~° ¢«£8 8- ° §
¥~«-0© TEZE -~8C3C°¥E- «~° fp-£osH=HE£- ~LERuUL£28u~£pHpgIK?
~«£2 ~®¢ £«3p~" £ ¥X3 §~CL 1B A -1+®23 ~2 < -~ U~ ¥° WE?
t~«3p~-PHDEGL3AL +t8§Fla«r~" £38¥~«- O 2 £ E~&B8O0EL 33PBCELY¥
©~«E° ~2¢3~°«8 p~ «EE 8- £¢ 33° § 3 -7 £2aK - o~

o H+ U

@ t~«3p~-AELC £+~ t~«3p~-£=T£2 «V\xt~«3p~-£t=pL«tx®
«~¥§+t2° ~asog ®° -KPKE-~~¥E?2§
«8a+~CE£-£ §+ ~*-K®° -k

P.,'z_«.,2§5£~gq'§ M° -KgK" ~" ~18p |¥K" ~" ~18pd  §2 8§
+8+2 £«B@- «£-¢CE «~¥8+2°~-28§
+2°3 7230 §&3 p~ f “Ka~2 £ ~a8WE

A~ g- (BH¥— &+ ®- £2£8§+--2 - ¥®¥2QEL£+E SO« §E~+8§~(
- 8£ 2£-8p -£2¥~-—BSAELEEL£4 -8 ~¥KEFL£WK §q

-~ Qg- @x¥-~ 8«¢-®-" £2 /-2 - ¥EP°°-§ £+ £«-8°#q¢C—~§ . ~
«- M- - 8% «~8ag  ~°fv~-£ £¥-8§0d- £ ~8§OLfl2 - +=8° §- ¥~ «- §°Ko
B~°Q-©--2°-P8+~° 83428 - ~2 8§ €i~-8§8x0O8° £u3%x+ | BEP B8 ~g
TC¢CE 2 £ --2-¥8®28~«E£2°EN8t£2&°q >03% 0~ " pE®°88&- §
¥~«--£KE 8

¥~ ~"2f-o383w" £8Y¥ FE -—~" - BE¥~ 8- C~«3 p~-®E- 8L
«~°q B%:2L£K®- §2° - 2@+t §¥-~2§ —«F - H-FH -~ £-18§°
2 £ 7 4. 2. ¥Y®L° §«E2 Sl § KT K ~
~"Qq- ¥*xpg%--+x 8%f 8~ 8§xf£ 3 °E£¥FE«8&€¢8§-—~R£2§ ¢
PEx~ ~«8e4§-" PEE § -2 - ¥PPLF £+ P «~2@8°8g 8&F£2 £ «
~ © §2£_F.3®-.§°i~23°¢3~®§_¥°~«3353.°§3_|'£a,«_§3(§.ﬁoq

wW8°8Qq~€¢38° ~¢Cof~~«~1T" 8§2£ fRIK BCSE 8§ + 2 £x £Midributed Control

[+ 1

NOS



SystemsF PLCER® - ¥ ° ~« § °%- ¥§@3© 82 ° - 3FE °~§ ~ ~ B £ 3§ + 2 fB |
C~®°-¥°~«®a°3 " £3 SCADAk ¥ ~«- - £ Kic-—~f ERH¥° - €~
¥~C~j E«¥~-0-° | §E£3CEEH2 ~~| §3 °%C¢-23 ~¥E 383F°«§~2

«- M- § 2 RTWEK

_ a t~«3p~-+=
@ t~«3p~- MEL£E £+ — t~«3p~-2=T£2 «w DE«s°3ag al
«~¥8+2° ~¢3°8~¢EM ®° -KPKE - ~ ¥ E24§-K
«C¥° ~¢-3 8§88 -7 £2 ®° -KgK" ~" ~18p  §®° -K¥K" ~" ~ 8"
Qlg ~+~"asgg ~°q  £2 1 ~ 4 K@° - K K
« ¢ 8§-~°fuf ~8+ ~ £p - ~ , §~I¢t8wWg - ° ~
¥~¢~+~"3£3F£ £ K~ | §~-8wE

TRE T ELE°q8«q- ~ %5 O08qTEF T £~-CE£GE W~ WEo- ° «§° 4
C¥- «~° £ ¥-~-&+ O 12 £8+q §++~t 8§° -®° - £+t8D«PE~FTEL£O  ~
~QE«~2 8@®ITERE® ~" ~&k-CE£2gp-°"8+°-«£2 81+« «8§8, ~89° §

pPpE«-q~"  ~IEpE®GES 28+« - CEP § - «£2 8  £28 ~ «E2 ~8E£x~¢
t~ ~°q BB KE

«8a8+~CE£ C8xwWw~ PO -°«8° £ & kTEE-«~°E£-¥8¢t- 0" 2 E&-AC
]  ~C¢C~*+MEFSKESE E° qWE° 8~ EQg8«x8 -£3 PPE~xqTI £-€£ 4

«§2 4 ~CE~§% £ §«~¥° L YuGE K- °fL giBRS ¥3 2 £ £B2EF -
«8a8+t~C£08+ ~ pBB¥~uU-£ 8~ 2 £«®E° ~237882af HFg«- U8
C~w~ 3 K-~«~j~083tt «&HE +~«E° 8§~ ¥pF2328pL£«q il £-4€£ 2
«§a+~CESFL q -2 - ¥ 298q~ £ O-2EBE-tK2 - °§

«82 x~CE£E48W~ PO -°«8° £ @GPV «~°£-C~-&+C¥EPEECT ES
©- -~ ©0° £23)#-8~2 " £HP—~C~+~+12 €E€LEYER-E~« 82 +~CE££ZL¥°3 17
®~° ~«E£2CEt~ @ 8 +V®° - | E+DPECR£° £ -] § ¥2-3228§ a8 £3 £ -§
¥~-~N82ELEC3AZGE° ¥~ ~28+tpu¥-£~-89g, o®82- £¢-§+rI8(
C~«3p~"C&2 +=~C KELHFEL ~C-3 8§88 -" £2 .0-08%+wWSEE £ §

o
~a2

¢t~a08§~ax£ §q=¢~«3p~’£

t ~ ¥
t~«£]OE?£L£°8q8§=®°-£ 2£ §

3a§

@ -, ¢C~«a§~nt ®° -£ 282 ®° - £ 2§¢%
° . .
® £ §ﬂ:£q9£— _o¥~ﬂ§’~ ﬂEa«WO,"'ﬂ p£«t°3a£ E
E-£°¥-£o0f 2B~ph=£-£°¥lqf«~=+°323C¢CH¥=K¥-¥§~|
~§03° ~C=«~°JCE®~°2 ~«£IJ0E§, §O§+ = 8§ 4 ]

N «scg=zcp@~agsoq 3ag=sslfzgqoaz=f£°q~rKKT¥EFESWE
a :((~oq©3qﬂ}ﬂ_£ §i:~¢]«ﬂ°§¢©""\lﬂ£ﬂﬂ”’K:q~¢3«~w£
~«®E£°323a8=«~J°~j §~K °8§~=cCK=¥faf
a8§~-8§=0" £ 8§+ ¥K=¥£2£-8wf

NOT



®8° £a=£2~®,£=pEt°328f 3aF~=pLf«cCE¥88=2+~«3p-~]
a8+=-0© £ 8§x=Zpu-~°-xt="  ~a~; @f 8§§+xt=-4+t L£«E 8§§X=Z¥~0fFf£ql
a8 8§X=C~«3p~"C¢C~=®2~, «3°8§=°0~28+x~=¢~=«8+£8=0" £
© ~-w8z+t=, -¥~¢&=2°£@8X=Ep- £2~¢=«8pu-¢£ 8§+t=«£E ]
- +=C¢CE£-8+t=w~28+t=+t~~¥~°8p-=~2¥-°8§qQ«8X=¥~0£q¢C
~a~28 §| =°-«£28§j=80C" £ £ ~=C¢C£-8x=p:-~°-¢~-K
@ o ¢C~«o8-~-+ ®° - £ 2 8+ ®° - £ 2 84

®° - £ 2 § H=£E £ Se¥~o§ -~ T£2 «Wo ~-| pE«t°3ag 4

t~«E£j " FL£E28+t~ ~°q  £2 4 2 £ Kef K&- RI¥K--  AweE

RNSF NTLSM £°-" 328§ ®° -KCK®~2 ~° ¥K" ~" ~ 18" 8§
O«o___'_._ac,:«;_| i §x~«£j ~8E° - gK' ~" ~718p~ 8

T ~-a239°88¢ 8§ a--¢8§

~ ¥ 8° ¥¢ 8«3 p ~

¢ ~0" 2 4 OMIDMN P

e £ 8

OMNIP § £2 ~V@EE -2 3 %¥§2° ~~+®+ 8§22 £wWELE§Qq+EP° - £®22 ~« £2
¥~~¥~°EpE~ DEO~+£ OF+ ¥° ~ 33 § 3 7
8y ~¥° HqE2EL -G8+« 3 p~C £qE- °§3@F2E

‘5

PECEYFE SIRE° § « Fp£2@-2u&—£0 E & ~¥ ~ -
¢ ~«3p~2D¢¢-~3D ¥° ~0§#0—2 ° ~ -+ ®+ 8§22 £¥8+0§O~0HEL"° § |
S0 ~2 . 0 AR &2 ~°(fE- ° 8§32 ESELE +t®EL° § « £EG 2B R FBAC £ ¥

a

8 ~328, PIEESFWE L

£a.

- ¥ K¢ E

-poE§ t« ¥~° ~ 1 § ©

~a~3 K, §
@ . .-, ¢~«o§-~-4  ®° -£ 284 ®° -£ 2§+
- +
® £ §i'1-[:£q9”£— _o¥~_|§’~ ﬂEa«WO""_' p£«i03a£ F:
Q32 §E-«E£2°8§| °3+q~ £3 ®° -KK~§~-
« -®E ~ 280~p £°-" 32 BK~"~718p"
~ 2 ~ 9 ~ -~
¥~'°{£af 33§ +~«f£{-§4 z~7f£2- §°® -8
p |©8~%2"°% i85k a- 68 P8 ETES Tk~ ~qsp 8
«- CE§ G~ ~ ¥~«- - £-E
¥ ~ ~ = ¥ ~ *ARPpMELIOOM «~Q£«~2 8§
§ - +2 §2F3 2
pEt°3af SEB~JHE- "§°°3C8 £ PLCE¥PE° £°8§ ®° ~ 2§
¥~«-  E£-E£ °qEF § O- ~08¥?° ~ [ § B2 ELTE 2L Fh -~ ¥~ O
¥~o, -¥~Cf @FEY- « B «3p~ BMELO°E£23%§ CE2FUu~° «- CY

t~ad3w R&«EF? ~QBECE ¥ E-~§uiIS 2 8§ §¥~ « -

5

T E-KE

3a§

NOU



«--1-¥°~08£f 8§

280~ 8£ 8§8W

¥ £°
, o , ¥~«-jE£«8+= 8 +
@ - 2.8l 2 «- - ¥°~088+=4%-~ ¥~«-«j E£«?®~-¢
N «IRE° £EqE£?2 8§ ~- ~°8xf£ °8§=08¢3 2£ -803°§
. ) ®~°~«£2°£ 8§x=pf° +82 £2§
~K«~f~°~p~ § «*p~ £ §+=C8-~«§ NOT
-~ § ~ §28+81 OM
SKUE® £QE®§ - ®2 §«§, ~j §~KH
«--1-¥°~08§~p8= ¥~ 82323 8~= £°q -2-8§~-8= 0©O§¢?:3
®~°~«£2°f£ 8§+xt=¥~~-¥~°8pEf ~=¢C~=pE£° £ ~K=«-j£«3]
q~i =¥,8x=¢--£q~=27" ~- 8x| =+8¥°w8t~=¢~="~¥- 8]
°¥ 8§+=098q «8x=." £2£2®E£°~KE2°8+=p
¥~-(8a3ag~= ~¥°£q £= ~¥8§°¥ 8§§+=(¢8§-~«80O3%°8= "¢
C°-+=~0wW°338§=°fE£ £ §+= '~ °- ~|=°_¥_-°j=C~«~2§
we~" ~x=x~p3~2f §qgK
ME¥-8§=¥~-03q -838~=+t~«Qg-=2£ --2-¥8§f£ 8§+=2¢£0®]
p-328=+~08qT£f 8§q=¢~8§-2£°£+£f 328§=+x@®E£j 8§~28+x2£ 8§
t~T£2«wo’  ~-£2-£ 8§
¥ £°
, o , ¥~«-ijE£«§x= 8 +
@ ~ 2-°8L~" 24 _qfgacwo ~-f£8-+=4 ¥~ -« E«d|®~- ¢
,K~°~ 8S8wWEX [p8~08x£32g~=¥~«tC8§ g 8§28=+8I
k- x~«,  ~CE£ £238§=@° - 2 £ -~803%°
N [~K=~ p§a~ -~ 3 .8  £°+8§2 NRT
t~«gq-=ft~u~°«-q~-=2 2£ -803°§
i ) +t®E£j§~23°8§=+~9T£- +8§2£28§ |
O K, 8~6~3°8lg- g o _ . g3agoqmo - NOP
«- M- - §a . £ §8F g §28+£81 OM

NOV



2£__|§©3°§

_ +8§2£28§ |
- K=~°3¢C~p 8«8u8g8+x “"Ep~=x~«ql % NRU
£E8 «-«~°~¥Ef ~r g §28+81 OM
-K -t-°8p  §f xt~n°qf-£ 8§+x=2£J+4g 8§28§+8I =%
~K=~ p8§2a~"~w 2£-8"(q- 8x~=C-~Fj £« -=x~92]
QlakKa~-~T~°~WEI®- £ §2~=¢~=£ +®2-§02°§=2g95| °SM
AKf3-¢~w£E ﬂ~u§a§ 2 £2 8Y,

-K -t-°8p 83 +t~no°qf-£ 8§+t=2£ -q 8§28+8I =%

~ p8a~"~1 |t~03wW)®E-~ Q- §t+ £«d-=t~F2]

A K«~f~°~WEI|~§°§4=«-®- £ §+t~-=-§02°§=3gg| SNT
T+®23 -2~ §8+~%1 =2 £2§Y

NKE~TE£2 « WO ~¥E(BS 3 «§~°26+~° ¥YEUB-08 * £ 3¢a~&at | ¢
JO2 ~+8§08§0~Q38EHEO3CE g~ ~«EC°«E£QqQE- CIE «&§qQ8 £- ° §3 %
+t~a3w PE® -§ £¥p&- - £ K~3-3F-~C¥+REpS§- ®§ & €
¥~«- - £HEEH2 £ -2 - ¥B3IL &K §

+~TE£2 «W0o ¥r£RP03 (q ~82F~°Q E£REE-§503 2§ £°+§*
lHl~«g-¢C~ ¥£-8-9g8-£28§820~2 ~322¥~a«~2~(q2&° -2¥%° ~
23 ¢C£-2£ K+x~q 8%

~¥° £Q¥£° O EG2(«~° PE~3HEY F- 2 - ¥§(~KEL£2 ~23°¥§
®°-08§28+~0~2~" ° 8§ 428t~ +t~°¥£ |P&~08+t£3¥8§«C8C°
2 f --2- Y“RFEH §~28P®2 8Lf+8§¥28§~q2£+8%C¢E£ 20+ «(
¢ ~° ¥p 8«3 p—~T£2 ¥~ +r*®UE~ §8~2 8K+t 2 £ +
OKUE8¥-p8-( 823323 8~=t~«QgQ-=2£ --2-¥83°=@R°-jE£+xE£ p
¢FH8p-32E §x= 8§ °~j§3ag= «~- ~=£ 8=
"8 °-2°~5+@®-°28-°£ X8-lpE-- 8§F-°£ 81| = I
8§ °-ug+t “8FEL£ §§=¢~=zx7T" K
HE8¥-p8= «-0O2L£¢C= ~°8+t= pPp~°«-C¥£-828§=2=] ~2@®E
¥~-(82328§~= o §£°8§= «~*+~2£ 8§+= "~ 8§ °~j8§3asg

t~o3w &£ 8§ = «~t~238+t~= C¢~= «3p~= -°¥~--4%=
®~°~, 823a8=°(L £ 8§+=-¥N¥ERELEGE=@2Z L] LxL -8+=-«8«¢
HE¥-8= ¥~-03%3(q - 8¥f8-~2=- ¥&§XY§ =2 4 EM~2 8§+ = ~©~

«~¥8§+2%F(~8+t~=¢C~=¢- 2-°~22f 8§+~ 8§+xK=8¥8§=+~
«-«3p~" £FAF®ELIB/ 8+~ 8K

PK ~0x~-8p-~"8~1= °-«= Pu~°«-C¥£-828§= =+~T£2
¢~0~"p8§° £ 328§= @®§° £28§= -~p°-«8§~= ~°qqd2=
~opug®8§~= E£2EL£ 2°-.«-«~°~¥f 8§§+= (q~-~«EC¢° -~ £=
£afEg 2°3a8= ££°¥88+t= ¥~-~Uu8FEL -BLB 4= L« °FK=
«8t~pu-¢£ £2 8= w~  §%= +8¢8¢C8+= pE£° £ P8&-—

NP M



N

PEE” §+= «£q-C£ §I
¥
QK
+
i o
¢ ~= ~8§° 8§+ =

A
1
|+

«f ~-8§08§ =+

~~"g- *~CE£-£ §+=|8§¢°~ 28§03°§=¥~~-¥~°"I5pE&SOF

¢~=«-j%2- 8§Qq8§=!8¢C°-%>% ~-FE° @A 8§+l =23« -£]
"E §%1 = ¢C¥3p§~-§l= °.2.°3a§|= °_2_°3a§= ¢~z
PE+~TE K
RKt~fT£28«wo ~—-£2-p8§= «-jE£«d3288~= jE£-2°8§¢C~~-328§=
©_ﬁ1203_i§3a§: £a£«£ﬂ2£ §: ¢~= «Sp_.._ §i: 0£
£ +t®23 ~2~;8§8+=Q®° F~it&RL ~&IzD®} 88 - =¢C~-~C¥~°¢
C~=«~QqQ=«8«~°Qq=HU~- £ £F 3F48=23f+ ~0§ QY+ = « ©q k¥ ®° £ £
£t~C¥3°f p8=«-p-- §38- £ §t=¥~-3~¥E §i~q §+
1 8¢°-«£ ~-8, ~i88+x= pE£Ex~T£ X= | 8¢C°-+~2°~4%
t+2 ~ §283°. 84~z ¢~= = +t~8«EC-- §+=3 °3 57 fa..
«~¥8x2°~a3°8= «§rx~CL£-£f §WE23IXL-gBaF- ¢t~
+t~8«E£C-- ~X==zt~«°Ef£pu E2*«£C2=f~tue® «-£ £ 8§17
§°+t~¢C£-£ 8= ¢ ~= ~8°«~-~nu83 L £2 8= ¢~-~2¢
t~, -¥~¢-£ °8 8l = x~i9-"°£ £238= pELEh-~ -£08&%t9q=
8f£ 2f£ 8§+= ~£°t+t~CEL«Eu8= 2= ~¥= «8§u8zxt £
«pE-E£ - §+=0--j£8j§~=¢~=3+~0°Qqf-=£ +®23 ~
F~U~°«--=2~28§2~°8§~=¢~=T~aW~-°"%t~U§~~0«CEY¥- 3

°~-atno-°«~2-°8+= +t8«wr~"°8§+~= ¢~= O~ £2£ 8§

...ﬂ~q£ §i:"’"¥~°§p§K:¥~—|ﬂ§a3a§~=£a£_2°-3¢~

~ﬂ£a(<WO'~ﬂ£a-p§= «-i£«3a§~:—.
~ ~C¢-f£ 8§%=0C~«3p~ £ §%1=2°~-3+®-°2§2F+HLLE(
~cEp-~-=-¥P3B§-§:t-0°qT-£ §i=z

~2-¢-£28=23 £¢3°8=p 801~ £ £] B*E Bat= ¥, £ 8§

4
~¥°£q  £= £3£ 2°3a8§= ¢~ f£
g

~"gq- ~8°8+t= 0©°

~o3w af §K= " A
«-W°~P8&EE=WwE68F~C8= ®° 8§~ §®E §I

~«-j~-2£f£ 8§%= g—qg S§+M8EF-ELL£ 89gG~ = EC

£2~28£ §

@~'2_°§L~'2

¥~«-jE£| ¥ £°(
t+2 ~28§8+=%8Ig=g {9°° " ~% -~¢¥gasg § +
23 8+LO®/+tE¢C~+~T40° £ ¥y ~w-«ijf °~-¢

- «£° - o _
t~, ~n- t=®Ff ¥ «~]
- ¥~«C¢8C¢C°£ 8§+=_ -
CtK=2 ~2a ~q ~w s
N-|K=¥£¥§~:¢ +~08qT£ 8 NEPM 9 828+ R
'l t~«q-=9g3% ° =
t~~ | 8- = £~

NP N



~K=~ pg82a~"| «~¢-£3238+ = p¢E NEPM q 828+
~K=03%03%-8p¢t~g~-¥328§=RPO§FEL
+ 9 ~ «~C £ §+= ¥ ~ I
2 £ -3 .¥83° 8= «~ g~
¥~3 «" - £+£ 8§8*=«f
-~ q- §8#%-= «~0~24]
°3agop°~ | 8£ 8§x=] .
;E¥§§£€'§_‘£§E §9g= t®§2EL£-W§+; q||§ 5t
=q ., T W - - - T ~ « (
af -2 ~i884= ® NEPM .. _a
§~2L£-+§080~ § ¢” -
«K=¥~«jf«? c2-2~;,88+=0®° - q §28+8§
°cK=z£f£-~-~¥f£ag «~°q 8§8x=9T£°Y I 1 £+~«( -
NEPMg3o_|~a§
t~«x £ 8§=«- |
«~°Qq 8§8£=0®° § |
«K=z¥~«ij£«? ¥~q ~3§+pu§-£ NEPM q 828+
CK=£--~¥£2§ I 1 £~ «(
g3 °®~2
2.8 Ppr-°8+x=¢+-~ g 8§28=+*8§
K=~°~ 8w£ -~Tp8&8° £ 8§+ I+~ ~°
~K=~ p82~"|u" ° 82 «~"°j a . ~ 5 ou t=-~"4-
~K=¢-28wE ¥~«-+-£-£ 8§x=@®F ¥~ 8
~Ko° ~-¥8p [« ~°8§=z«~%x~2£ 8§+3 °w~n~
,K¥~+82~p ' |«80£f 8§x=9T£°978K |@PQVLM
¥K¥- ¥8§~| OMNP
«K¥E£2 £-8wWE @NNVT
¥~-~;3d 8°8%8
E=¥~J WK
-£ 8+F
£-284
i £E«84
+~7£
K, §~¢~3° CE2+£8+x=C~t~«~¥C~CE
«-Mh-- 82- ~N¥~C~u-
ﬁqus((~_|§p a£ ~=\Iq §a§i§
£-284
+~i £«
¥ ~-a~iJ

NPO




@APOMN

MNOQO

£g~-8p"°

I+
=

2 f£f -8§03°8§=3 +~nd
«-qT-"-£ 8=-9 ~gp
g- ®° - ¢ 3« 80fL
¥~ £«8+~=0-8=tp-£

}£~«qg-=9g%° -~

-

N=EPI

OMNP

“Kq §°
¥ K- «j
2 £ -80
T E°

N M

£g~-8p°

I+
=

§+~+tK=}
_“'ﬂ’*q<(p£—|£

«K ~ "

NEOS

OMNP

~Kgq §°2
¥ K- «j

} 20 I®+e 4

C~=«dJ~

a~g«pE-
~ Y

N M

NN

£g~-8p"°

I+
=

2f£ -§03°§=3+~an
«-q7-"-£ 8§=~"2-
©- «®2 £ *£ §=x3£
i §88x~+xK=}2°~-¢
_~—|~q«p£—|£

«K ~ "

@QOEOT

OMNP

K4
¥ 3
«-«ij K} 2
Sczg=¢
- 3.
«pE-E£ @

§a

«K ~ "

N M

N C

D

K«~~°~w§E
" K¥E£2@~p  §a

®2 £ +3°8=0- -
p~" £ ~=«~¥8§84
~CE£-8=¢e)
®-°2-=+8+2 £«E J§A
§+~=C¢C~=£0O- 9
gY-£ 8x=3, ¢
—«8, =8¢

I+

l
wn

l
o]
o

§W° 4

I+

o
wn

q~

« ~

©O

-

*

3 g~8+8§
~0~08§
ME®° £Qq? 8
+ANE2 «U§
3 -5

TE° 82 E
¥ 3

«-«ijE«?®

a K~ ~°~w©E

I+

«

q 8§28+
+~¥ ~




NP2 K¥~" ~p£2§ +®23 ~2 ~; §848~FL) (g3 ° -~ «- «j £« Q
+K+t2£°8§~0-| 2802 °8=¢3«nf®£] @QNEPM§ i~J’1l§I
°C8pEf 8§x=¥~-, - ¥4 }2 £ -8
¥-°8Q9q«8§ 3 .87 £° +
Ya
i"“¢"‘uﬂ£-
1 8¢C° - +~2°~a2+®- ° ]
+8+2 £«f 8= £ }+~«0q q 82 8=
A Ke~T~°~wWEEof P2 §+= ¥~~-¥0g3°a~7 +~9~ Q
NQ K+t82 ~¥~wWE«E£(Qq-¢80O0~=«~q8=! |@OEPNF «- «j £«
«K" ~=¥8WEI|C~°2 . &F ¥§& - = * +~78
tKx2 £°8~0-1¢C~j 8§z%x= g E°83. ~ }2 £ -8
pE«qT £ £ p8§ 3 287 £° %
Ya
T ~03B«ww°® ~" £ §+=+% ~Kq §&@
,EC~®8° £ §+=-@®2§ x2F |£2 =+ 2 ~
NRﬂKZ«-a-¢§—|®~?}(~£20£ §i:©'a£ po_«£ P$)U
°K:«-"‘-¢§—_~_|~a§ § @OEQU
’ OMNP =
NS-K-2-¢8-8| T~ 03w ® > B ° Kg 82?2
o — ¥ K- «j
“Kz=«-2-¢8§-  ETPPTSSEKOBLGNERPME , - _gg| THR
£ -80
.87 £° ¢
+~«qQq-
g3 °®~2
+~£°qH
°§i- B
NT-K«-2-¢C8-82a £-23°8§=0- &£ @£8 + ~«E j 3 g~8+£8 QMU
°K-2-¢K-8 ME  S=p~"2.°§~| ‘oo
qK©~®~ﬂ~W£ _230,§~©3‘]}~««WO~' ®o‘}_
~2§©3
©- -~ o £F
i 8§8pm° J
« £ 8
NUSK=¥3"~ 8w ¥ 8§°~ £ 8§+x=«pt€E
i 2 £ --2-¥83E8E
TKE«g~" =l y 8 «EC-- §t=-~- - 2 P
K=a Csw pEn~+£ -~ EQWWRN Pp° - «£
NVEK=¥3"|~ SwC8C¥~-8 © £q8~- N 2 F Q

NP Q



L K=2 £ ~-8w «pE-E£ 2- ~

I
+

w
+

EQROMN p° - « £

~K=¥-"-23¢f£§
cK=z«g~" ~=~

CK=£-~¥£28|mad -2~ F+ | £+£8 % *+~«(q-

«K~«ij E«l?8wik~°q 8 18~«q- g3 ° -~
OM g3 ° ~~@PFMOMNMiPDEwHM (9 8788 Q
HE- 82 -wE |pog oMNey **°
P®Q
K -~¥£28] ~«x{ £18§- §2- t~«(-
M ~«jf£«l® Wik~ q @B §®§ * g3 ° -~
ON ¥~q ~28§+uk & «§g @ONP W q 828 R
W a EASWE |G o _ agagp MIOMN P4 P ROMN P4 t23
WK~ -cgrag PU PRU
NKt ~, ~=-+t= ®E£¥«~282f 8§+= 2f -«8&-E8228¥82838] &+
¥ ~no3a8. (f£2°§23a8§= ~-~2§ £ §r= x~no3w £2 £= ¢~
©~283 «8§+=«8§-¢C °8§+t=p®~28§+t=0--j£-2°~28+t=«80E
®° §-{ §®33§= 2 £ ~-3_-¥§3°8§= £+ L£«~|= °-«E£E2§| = «
«t T °E ~2t=¢C~=@2RE2Br&K[~F>~28§+t=L£3 L 2° - «~¥-8§23°
®°-¢3% 2§= ~O«~--0828EL £= +2--¢~°28Qg= ¥~q ~2§
T ~p~-3° 8%l = t~«pE-Ef ?-=0CF£°~«8§08*tl =pEC3 0L 8§+
¢C~=29 ~=pu~°«-£ 8§+t~ 8§xt=%x~18°-=0~, «8§+£=0- «®- -
OK-~p°-«p8= 28-8p-T- «= -2-= pN?E p8&= L= 11«~¢
¢C~«3p~"£ 8§x=x80°«8x=_ °¢~ Y& -§F2L°2q=—~«C~=C+-E@8 2p£E+W
PE«j8§°¢C~=2®82L£-wWw8xt=pE£«ij £2- ~=FMKRBS—Sd "2y

- T £ 8 £z ~«k~= ¥~«-8Uu  8§~=Z«~«C8C¢C°E£ &2 G=un~f£2f
¥~3~°£+f ~K=2~ -°~2.°8323a8=-0Q0  2£ " £ §+x=pECE¥E
©-°£ 28°f£ 3ag=2f H-2a._¥83°8= 1+ f«~|="°-«E£?2§j
©- =) £-2° ~ITR=[HOE€ 2 ERBOF=¢C~0 ~ ~+t| =PM=p3q8§~-=~£
¥~«C¢C8C° £ ~xt= PAPOE= 8§+t= pECE¥~C~j= 9JCE ~= O-
¥~3«”" - E£x2£) OKRNBBB QK= ~«~2QqQ~-= ¥~°0" £32 ~¢= 3 «~
«~ " E£-£ £28§jK

PKa~p°-«p8= ¥~-98283288~= «~C-£3288+t= +£+t®8§2L£-w8=zx=
A~ T E£-£f 8§~=pa.-.2~788+x=@®°-|£=xp8=£«8¥EES2F2 §&i== £f
PECE¥~C¢C=£3 £ 2°.-3a88§=-Q@R-2£-j8§~28+t=~ +-2a323¢°8§
t~o3w £28 £=C¢~C¥8§-C¢C~=-~"(- 8= «~0~22L£«®E° ~2
RE° +®E 28328 . ~z«~¢C-£3238§+=+@®8FEL£E-W8t=«~C-8+=Y¥

QKt2 ~28~p8§= ¥~-982328-="cdq £APBFE¢=-®UE2EL£= §+=

NPR



pE«~po-qgqf £2838§= ®~°~«£2°£ 8§l = °-«2E£ §j= .~ £2
¥~«¢8¢° £ 8§+= «~" " E£=-£ &£  E£K= ¥~-978§23a§g-~=

¥~"°j£3L£ 3288= «~°q  8x= T£°781= °-«£28j =

pE«~po-qgf £238§=+8C¢C8CEL SHIGSEXEHS~W-«-1£=2CF 3 ° - §
pE«ij £2a8- 8§x| = j 282 L §C~-= ¥~«-«C8§-~°£] = 7°
®° - £+8+t=-«~°q 8§x=£nf 23°. 8§+=~+t~«~02Ef 2~
fE° 918! = =8 ~28+tp8-f *= ©--2°-28°Ff -

|
E®: 8§ ®= +8«© ° 8§ §z%1| = ®3 2 ®~p8§= g87-"~-8= « ~ 4
«8§-£°~28 ~j88+=97~°8x8+xtF=q~-~0~°¢- 8§x=j &87
pPpE«, 03¢  £238§=°£~¥£-2£f£ 8§§+=9~°"8§+t=°L£¥3238§°LF ~+
12 ~280~p8§=¥~¢C~pn:- " £2~=2¥~-2-2f S ~AFqX=CE&ExE
~ -«~23°8= «~°Qq  8§+= B3I -4 j8§3°8§= £2°3 23°~= ¢

RKt2 ~28§~p§= ¥~-98§23323§~= «~C-£ §x= ¥-~«C§C°E£ §
£2+~«¢8¢C°£ £28= «~C-£ 8§§x= E°-«f2q~= -a~2£]
~UE-pO3AE= £~ ~°Yff R L= BGFB®C~«x] £ §x= @
- T-°i8£2C¢CE ~= +t~+~°¥E£ 2

2

, = - =
-~2£9£ 8= ¢~p?~= ¢~= «8§-£°~28f£ §+x= (g~ §%3 o~
q~ §+x3w2f 8§§+= T~°8x7,£~= ¢~«-0OC8§¢CE£ 328§= ~0-8§
¥~«C8C° £ 8§x= - YEI°-§R ®°-j£+£ §+= £Eaf 23°
W-E£8+t~«C8C¢C° £ £288= 8+x£(9q8= «~C-£ 8§+x~q 8§ = ° -«
S u’°82L£+£8= | - «8x|IP-OB&W-2C+=¥RE£ p8§l = +t~+~°¥¢
C~«x £  8x=pE£CE¥~C=«8-£°~2£ 8§+t=q~" §x3no~2§
¢...«3'p£/\ 3a§=§__‘~='°§¥§""a3°§=i'~<<iﬂ'°£'§=«-p-
w8°8gq~¢~¢==9-°]8£2¢CE£ ~=-2~2£7£ 8§x=1t°8x~= ¢~
«8OMUE ~~=+t®8§°~23° ~C=¥~-8~¥f 338=0 8§2E£ §~-8F
«-H-- 8§2- ~p8§§= ¢8§+0- t= °3 -278q9g= pREKE? &0 ]
«-pu-- 82- 8= C¢~«x £ ~= f-°i8£28CEf ~= w-o£2~

© ~

-a~238388= «~C-£ 8% A ~2 L MRP=pBE=«8-€8+2 H ~§
§-pnoG2 3 a. 8§+=®8°- £ 8§x~q 8§xK=C¢C~«zx9 " ° £ 8§17
-~°£ 8l = °-«£23p8j PO2%««tBu °MKR 8§8+t= ¥~«-+t~" ~ 38k

° T

~0-8§p-3238=t~«tf £ ~2~1t~q §£=C~-~0O~°¥Ef §z=
«KU~°«- £ @3 °. §8+t=~«~0%£L£ 8§+=Z«8§, -8§g=C~«~2£ 32
C~=pE£«3Ip~" £ 3838~z ~«zx £ £ ~+tz=«~°Qq §x=®° § -

SKn~p°-«p§= ¥~—§§R38§)8%2 °§+= +~ ~¢-+=  ~-~Tp§
PECE¥~¢C= «80E£ 3288= Y’ °82«~°i IMKN=- &x Fe~ H£~—2LE
«8, -£ 8§x~q 8§+t=¥~«--£-£ 8§x=pEt~w2E &- ~K=j -

’ +

¥~«-2[RAMBF= p" °82%«~°j 2. " ~58= «~#%~2384%= ~u’
®° - 2 L£«~23°= +~08qf+= H~°«-~C¥E£-+K= -~p° -
-~fp8°«-«®-" £ E£2= T E--£ p8= ~°+£ 3a8§= 3
2 £ o-2-¥8f 8§+£=~-~28§ §=C¢C~=°£0-«E£-CE£ 328§~=  f
¥~«-- - EKE~¥°£q £=-~p8°pH-28§~-8§==*x~p" ~" §+= «-

NPS



T¢8§£=~0-8§p-338=«~*-288+=£-£°¥£2803288§=«8§, ~£ §

TK¥~«-¥-2£ ~=¥~-2£03q -~£ ~=®23~, «3°=2£ ~-2.¥§§
,«3° 8= 03 «E£A81 = °-«?8+= +t~p3~3f£ §q~j= BEE &=
~2.«f ~¢=¢~=pE«CEY¥=«~QqQ8§=8--8, ~j8§~K=@®2~ «?3
T £ ~a~p8§=EJpHA-=lt="3-¥MqEF=C~®~2£-2 £ 323 §=¢ELE

l

~ t=«~°(Qq03 qP»E3-228—~~~28~qf £28§=¢C~=8w?2 £ A
«80Ff 8+=t+~p3 ~2£° ~tKzt—p3=—~£~8g=pE£t~weE £28§~
«80¢£ —«f-2-¢=w~ "~ 8x=, °¢C8qgK

UK¥ ~«-¥- £ ~p8= p~°«-C¢C¥£-8§28§= ©O--%+2°3 ;| §~= +~

¢t~°2 . «~=°£38++t~=¢~=q ~2+t=p-°8+t=¢~= ~«8(Qq= «~
«3p~- § + IMPE£+¥ —K

VKNMK=NNK= ~~p° - « P&=@-"qf« %2 §+==- " <L §=-~"q- @
¥~i£«8+t~= C~= pPE-~T 8+t~+]= OE°W-¢1 = -~"q- ®°-
S~ fe~x- T «8+P+|i=§+£2£° £ p§= ¥~ i E«§t~%] = ¥
¥~-2278°q  8£~£1 =£7£ 2°H@®II-C¥7BB/LERL £ ~¥° £q8 4

«- QY- £ §=~"2-¥-~t-~«~°QSPEETCLE° B2§LECS20° &
-~¥£f£ - £ 8%l = 2f£ --2-¥8§3°8= «-unu-- 8§2- 8§tz «
©- -2£8§-£°3a8§= ¢~= «-wW°~"8§= +~¢C¥3°f S E£¢2T2¢
¥~qTE£ ~¢£ 33238= -~Tp8°pu: ~T~=¢BEGRBcp>+88H+ 3 £
«80Ef£ 8%l = pE-~T 8xt~= C¢~= ¥~ £«8t~2K= d¥~-98
£2 £ 2°-¥8§4= ¢~ ~xq~-= ¢~= £~°f«-22-= £~«3p
+~08qT£ 8K
NOK~¢~p-£-= | 8§8¢°-%£~2°~2+®-°2-= *8§+x2L£«E §x=
H~° «-~C¥E£-£E«@EH= ¥+ °-«= £ *®23~2~;88§+x=q9g~" §%
«~gp8=Tp8°~¢=HeéRK~~=%¥82°£g8§«Ef 8§+x=¢~=~°+2~; §

~+t£g=pE£«qT £ £ p8&8§=~¢c¥8§2a8§=~"7" %=

W~°«-p- ~K

i ~2E ~¢C- ~zx|=°~j=3~-L -vBYELE ELXTFGFLFO~" " £-£
C~C¥~-~j= 8p £ t= 8«= «~x~28%x| = °-«?28xt¥~-~
¢~02828- ~4= ¢~=pf*t~ ~«fx~C= £ +®I3~2~]§§x= °
~0-8§p-3%2ag= ®° - £+£ 8§zx= ¢° -zl = H-£° §+= -
¢t~«-©8¢CE£ 32f£ 8§ql = ~¢c¥82§= =t H*§ « p3BE=¥~"-

~"2.°f §%

3503_|’£a,_0

«8E£°=¢~«3p~" £ 3

~7 7 %
a8=-0-«®2E£ *+3°8=090-
= ¥~-f§2323§= +§2

2 f«8+x= «tC¥° ~¢C= £

+ I+

3+~w°qf-£ ~zK

NP#K2 ~2 §~p8§= ¥~-TM823¢@8u—EEC°-+~2°~242®-°2-= +£§+2 £«
£ +®23 ~2 ~kEFP—£  «228503CEL£«®OE°E §x| = °-«wf£2q~=
H~° «- ~C¥E£-+tREX°H£08@% ° 8= «~*t~28+t~¥~-=C~«, 6 ~CE
E+tof°-+£ °8l = 2-°8+f£ °8§|l = +82u0--8+x£ °8| = pa

l£°«£2338=¢C°£0~¢C8=£3L£«E-2£ 8§xt=£°(Qq--28¥~¢£I
~38¥-°8q«8l =°-«£28|F+*8Lpq=Bqr=-" £2~=8«=£2¢£f
-« Ef §ji=Z¥~-8i¢C8~-=«BLEAPEEPN=K~FE8£3 L ~° 8= ¥~

NPT



«8§+xt=¥~"28f 1~ =OL£°W-CW=«828+t~CE£-8=«~¥§+t2°~2F§
C£«®uEL£°8§+t= O-°®I£L£EFRLB=¥=C«e«C®-+8° £ JEL28E] = “«-§
t~p3~2£ 8§09~ =C£«®rL£°8§=30~"pPp8°CE ~=¢~=%-~F ®F=E
¥~-28~¥f 3388=«3p~=£2L£«E-2E£ §=0C~=«~Qqp8§PBYE—~—2tF
©3 °8=«~%x~2~] =°- «88*t¥~a~j=C~«, ~CE£ 3838~=0CE£«®C
NQK~p° - «p§~-f§232ag~= ~"2-°f£ §x= «§£°= C~«3
l §¢°-+~2°~24®-°2-= +8+2£«f §2= £O---«§3°§=
«£09g-¢C80~=«~Qq8= | 8C°F - XEOC8EE=4=%°32~¢C=0¢~; 8§
PE«qT £ ~p8l =°-«£2 8| Lo 38t—+f¥ —~-¥ ~E«+£¥ -§q=-«§D ¢
£of 28+= ¥~~¥~°8pf ~t= «E£-FL£=="&8H@3qJ =-E- «£3
¥~3 «" - E£+£ 3238z «~f~x28~qf £ 8§§q=Xk¢-~£-¥°EHT T
¢C~«3p~"£ 328= +~C~p-£-= | 8¢°-+~2°~2+0®-"°"P =
C~°2 . «8§x¥~a=C~«j~"8§=x~p3~28~flagLe==xFLYRLEDR
j3@8§~= +t~~"2-°. = «-p«- £ 8l = ~=3= ~08~°£ 32
¥~q ~J8HEf 338§~= ~¥°£q  £= }x~7T~29T-= «£3°aEf-
¥~«-¥--2£ £ 8§+x=R8&§=-2-B-4&= ng§~¢C~¢C£ £ 8*=¥-~«
£of 23°. 8§+= ¥4 %EMEPE+E= w8°8q~¢8&= ¢£ 32f
¢t~«208jif£ 328§~=+~ t-q~=0~"p8°8+t=«8§-8§+2°q~=14
t~f£2«p8uo-=0-«82£28+]| =+~T£HEBEI ==<£1¥BECE= €
¢~= «8§-8+x2°q~=*~ t-*+=¥~«-¥-2£ £ 8§+x~=0¢~«B2H¥%
«8E£°K
NRK~p®°-«p8§=¥~—%8320DP&W&~" §+=~7~28Z-+=- 0L & 2®8° §4
PECE¥E 8X= C¢~«3p~"  £8#f2 8p=~7 ~0OF32«= *+~0- -2 §%
PpE«~E£°QEf £28§=0" ~-w8z*x= ~~-¥~°8pf 8§x=«£Qq-¢680C
~=3= | -«E£°nmf2C8+t= °8) T 8+t= ¥~q ~28+xtu8-£ 8ql =
t °82£L£p8§==97~73-8£=0@° - £+x8§x=2£-23°=+~08+x~"°¢(
£¢~®8° 8§+= TE8~= ®~°~«£?2 "EBEF° Bl 8= BEkeE 7> K
«8TE£C  §qW= " ~0©C33 «8+t= N-~°-pE«~£°qf£ £°2 8§=X-~2(F
t8~«£2°8(9=¢~=+x~0--~"£8£K-=2£-28+=+x8¥~-8(
NS&K3 p~- 8+= ®°-j£+£ 8l = °-«2Ef£ §j= ~¢~x23°f £a=
T ~0B«W® ~ §x= £~0- 22~ 2- =  fSGE=RRE Bg="22£8 £+2=38 ¢
~2~28 8+x=pE«CE¥] =°-¥-°j=28£-223°8§=+~08+°8+=¥
WE°8(q~C=%t~~2¥~°8p-=®~°~«£2°~¢| =«8 8§80£q9g=, - «f

ESFX=~«8+x=pE«C¥- «=%@®Ff I« F=W -~ &§@&=Ip - " §2

a~p° -«
¢-28§%=
1T~93-8
1T~93-8
NTK~p ° - «
a§i:¥~
°~2 £x§

Pp8= U~ «-C¥E£-888§~= £28~+2-18§¢°-¢8-~«80
¢ ~=2£-23°8=1+~08"QEFLUEIVBK=Lp BIW?2 £ ~= 8
t= ©-£08j8£-28+x=«-8p  -£28- £ 8§W= | 8§¢° - (
+ = °H=gp8E«Eq T8 KE " £ p §

P8=HUu~°«-C¥£-8§28~=£28~+2-18§¢°-¢8§-~«HOCI
«-+-£-£ 8ql =2£-23°8§=0--"£8£°8+t=E£°q=20
=®8°- £ 8§=¢C~=2£ -80%°8=«~""£-£ 2£ 8§I

NP U



a8 CB °8§=«-CHEX*+ q~" ~, £ 8§qgK

NUK~-+~, 0 °¥238%~ KKpEHELE 2 -2 £8§+ -2 - ¥ 83 °f8& E£+ 8§88« £ ¢ -
PER~+*£wW828g©O©C82EL£° §H«H~&-«&~h-- 8§2-«E- B4~
~0C¥Ef 88+ £-+83 %- &4 £E«E£E§BACK [§2 OB ~-8 9§23+~ °~£ £
t~«3p~-£° 8 -pB«LqQII°E-"«£2 PE+t~W2 £ pELIB 323 ¢EL+| ¢ £
PE«qf KE+p8-28+8p3 ~2 LEWALE ¥~ 8§° ~ E~8%~2fF+--2 - ¥
+ EF«fr S« EC-¢- §FLOo~+CER° - £ 2A(L ~8B £

NVK- j E«3 &28&~~°q £2%~Ff 2 - «-¢682~°08-8¥ 8§°~ E~8+-~(
C-«Er PE-E 3C~°~E£~ §23§2¥78F-°jE§EL£LTE~pE KE- O
~OME° 8§EEELE¥E «- - £ £« EBP-8CKEC £82 ~2 3 °—~°C§ ¥~ §2 372n§ £
~  +2° 8PP 8P~2-8 +2° §PP82° £ ¥ §38L OW£ q - CKE~~§p ° -
~0-8p-P23¢8~«C0E£8+t~qt8+t2 ~-£f£ PECE¥~-80 E£¥8&° ~
¥~. ~-8+w8° 8~ ¥—~-8§ - £2X2£L£]—~2~§ +2°8§388§P--°" £¥§7
«Eq-CIE° -8« £2 8§ °3 " £2 ¥~ f ~+8et3 p~-F+8x° qp~-C° «-
¢ ~«-8p "£2~&«p8CE&PE-E£ 3-~@GRACH~-~T~°K £ =

OMK2 ~2 §~pg8§C¢C-£323&8+«¢8C¢C° £ of2 8 §O®E° - £ 8§+ pE°°§H£3
+®82 £ w8 2 ~ | §ERH - | £+ 8&F 2 - «~23«~8 q SR °IN8 - «£2
89 ~28+tUS®E- tL£+txBU-CE 3B/~ Y¥L£ 2 £7~8+ §L £¥3 2 §°
pPpE«~po-Qgf £&3%8 «£C £ £2 8+ ~C«e8BECEC ™ §qgX

ONtK2 ~2 § ~pPBUE° §3@—~C - &+« T  °«&E"'p§ - 8P ° - «£2 8F«x~1T3
8- 8¢~ 3 «~ji KEEBPELE«CY¥- ¥§«C8C°E §H—q 8% - «~1
PE°  E£3&8+8F 2 - «~23~°F B E£E°K S8

8 i9-£9qp8

©° £ 3%af 8§

¥ £°
©° £ 338 8+t=+~(E£2 | ¥~«-jE£«8zt= § +

~7 2 _ 0 ~ 2
@ sL ¥~«-«jE«?®~-¢

@ K« ~T1~°~wWE I |16™ International Conference on
N Transpot and Setimentation of Solid

a ~ 7~ a
¥ P£% 31 |particles, 18-20 September 2013 Rostock, Germany | N M
tK+2 £°8~0-"
A K«~T~°~WEI WK~ @49bWpb” bWI=bWF
TK¥E2-p 828 PpE:rT Kb W=t hpW @7
i

NPV



O |*xK+2£°8§~0-"|Pp  pb  bitbp IFF¢gWY “[ il S
RW ¢~ s F =1 8Er bl
R & NN=="b¢crbK==

NK-~p°-«p8§= ¥~-782328§~c ~" 2¢2&£3 Bt =L SPL£8°= « ~

« §a ~C£-£

o

~°~%2 ~; 8- a~"° a8= ®°-jE£xE£ 8&§x= C°-£t= U~°«-p
CTE E ~&GH =¥° ~t~j = | §W®-"R~2=2HE&H p8§= pg°~¢= -
£ +®23 ~2 ~; §8+E°E~EE§BB ~ = ¥ ~«- « - ~°§~K= ph~C -«
«~CE£«®r§° £ £ = «- - - ga - ~+l = °-«£28p8j= «§g?
CTE E 8§+="~ °- 8§x~q 8§x=¥8RL£  EARB=PLRBE~«EL@®@PEL
j«- i E8*=CEL£«®u8° £ 8§+x=@®°-jE£+8+t=«~gL£«~2803°§
«E£-28+t=«-nu-- 8§2- 8§xt=fof 23°. ~ f£=¥~"2f58+7
OK~p®-«p§= ¥~=§283288§~= «°~ ~3+-0EL(3°§~~8= | &
C-«£28j = «3p~- = «8«CE£” - §q= ~° (3228823
+ £«8Q9q%f«}2= 238Ul = «3p-~- §+= «~Qqf«~2803°§

§q,~a§iu§—|£

§+x= = 8¥°w8x= ¥~z

w

@~° ~«E2°E8p ~£2 - £ &= 003425

+ e g = ¢~t-~xy
©--22°3 [ 8§~ =°3 wER+=0=pf ~+t=+8§+t2L£«Ef §=¥~°
+

+==+8+27Z BE2L£«BEZE=9~2~«E2°E
«f-2-¢C=¢C~«-~°£ 3238=RL£YBrE+tBe¢gaL-3238§=8. - =~
®° - |E+£ ¥&£ ¢ ~

§ £ =

"EQg8«E §x=¢° - | =° ~j=1%~p% IR Sori=SRPALEC £~ =§d0=Ef
+t~8§«£¢-- 8§f=¢C~=£of 23°. §+t=¥~ °¢8§8zK
+2 ~28§£ §
¥  £°
C o _ +2 ~28§8+=%§Ilg=gp0°%° ~~*? ¥~«‘la£« § +
@~ - 8Ll E g loagsrg-s-90° £ 33 TE¥IISI Ty
m- «£° ¥~«- «j £« .
N,K,,§~¢~3°i§iz£«3°§:«§¢¥g3°_|.._a ~pp R

«f ~-803°8§=°¢9E
+8+2 f«f 8§+x=0©" 2

2 -« §3Q
QQTI =¥
RSR

[Applid
Mechanics
and
Materials[]

NQM



TK, 8~¢~-3°g 28+t ~=¢~=°£2+|g%°a~2XIxt~£°q~P- Q

¥Kg3 «~=-8p ' P°q8£°H«£CS§ 2 - «83Qt- =0- mo £F

£E2 £«E2«£3 B+ §4Q0QTRU 8= 2 £ -8

° - £ 8§=¢~=¢~, 8§ +8+2 £«£E£ §

[Applid 2 £ 7 4. a._.¥§

Mechanics ®° - £E+£ J§

and c8+x78x1F+

Material s ¢ - §+~=¢

T~-¥~«w? £

~«~0%2% £ ~

«~x~af §K

T KE§2a ~2 §|

£2 B NDM= -J £

£° 81 =0OMN
NK-~p°-«p8§=~ j£-28§=¥~0O£qf 328§~="8§ °~j8§32ag= -
«8¥-«~, £= ¢~= " 8§ °~; 8f£ 8§§+t= ®°~ 28082 = ¥~«-
d¥-~-9823288§~= ~~28§=+-8 °—8F-FF~-2 - ¥83°8§= «~n

pExt~ ~«B+8-2-¥8§3°8§=9~, £ 8K
OKt2?2 ~28~=£wo0’ -£ ~=q 288*x~=C¢C~=°£2+8+=."£2~ £=
g 28+t= °£28+q~-= pE£YTEL£ 8§+= ¥  £°¢8q8= |, £¢~®8§°§
¥~C~¥-°f£ F+rx{EECLEY- §+= O 3£ ~+Ks= a £’ 8§x= pk
¥~«-j¢828§~=~(~2GBOE=-EB*E| ==¢~j3288§~=+~~"2.
- «E£28j=~«{8°E *=0C~°TF -«E+FHL=F2CEE0£EE £ =q 2§
IT~-¥~«w?2f£- ~+K= ~0-8p-328= Gf-+2+°=3C888=L¥E ¢
t~p~f2-=t~£28«~"2-=znufE” ~p8&K

t~«E£j8£°-=0-°3«Ef 8§§xt=«3p~-

~p8§=«--"~u8§

+~ ~°q  £2-p8§

«-«Y+xE£-£ £2 g-°3% «8+="~17

«-fT+tE£-£ 8§§x=x%-~¢

«-«JrtE-E£ af ¢C°-=¢C~=~¢¥

®° -KEK®~2 ~° ~8§|?7 °2. fus~& ~9q "  §a £ 32 «E ~-80O- 4
tT£32 £« 8CGEE?2 §°CE~ ~ ©~"  p 8P+
¥~~-¥~°8p£E°§ ©- ~o£°4 M8
CE£o-°«8° HETE£CE £ 8§+ gts
C8+0° £212%B«-C¥E-§+
t~o3w K& E?

NQN



«-T+E-£p &t~ ~°"¥EC«- | E«32-F—~T8p"’
«~(QF£«~288C82+8§2 3 P8+ « £

THE BASIS OF REPRESENTATION OF SOLID ELASTIC BODIESBY DISCRETE BAR STRUCTURES.

§0§+ £° +§242&+ £
pOBl THE CALCULATION OF FLAT TAPERED FIGURES ON

3i9-£9qp8
«-«frtE-E£ £2 D-°3 «§+=" ~2
@ «-T+x£-£ §x==%-~q o _ _
«-«YJ+rE-E£ 2aE ¢°-=C¢~-=~0¢¥%
N|"K, §~¢~3°8§ o 8£°8§=«~*x~28+x=" 8§  8§8§+=0- ~of
~KQg3«~-8p 828 ¥~C¢C~~C¥828f ~=«3p~3«~xt~2£f +~=0
©-« 8§-~j83°8=°9T£  &~q«pEf-£ 2-
K3 f~-81="8
n K
O K, &§~¢~3°8§ +8+2 £«3°8§=«8C¥-«~3~ 8§8§+=0- -nof
°CTE£ 898=+8+t2 £f£«f 8d«~t~2f~=¢~3
a~q«pE-£ 2-
K3 f~-81="8
P K, §~¢~3°8§]| g 28+~=¢C~=L£YB8ELHY{ XIxt~£°qgq~p-"°
¥Kg3 «~-8p 828 | «EC8=L£2L£«E-2£ 8§*40- - o £° £~ §8
°- £ 8§=¢~=¢~, 8§~-f£F 2 £ 5803
+8+2 £ «£E 8 + ~
2 £ T 4,.a._y§gs3o
®°-j£+£ §d&-=
18+l =t~8«£¢
C~=T~-¥~«w?@
~«~0% £ ~ | =
§ +° ~ £ ANMN-O
£° 81 =OMNP=
NK¥ ~-98§as32g~°~;8§38=¢~a ~-£ p8§=+8° °;8q8=°"T£" £
¢t~=®8° - £ 8§8=¢~=¢8-~«80©3°8§=«-CE£238°L£ 8§x= 1~
t®-°2-z2«~t~28+t=z«-W°~- 8§x=7~28~q, £=«3p~=-"°%¥
S~ U E-E B~ =°-«=, - ¥8E£°Q8=+8 5B BECNET Ep
,°¢8+= «~*~28+= ¥~¢C~~C¥83£ 8§§+= 8~ ~°EL£+~= (
~0-8p-%32 8-~ ~-8HEPTwxCL£3-§ 8~ 8§8+t=+t~n3w £
OK«-f+t£-£ ~p8§=~ [ £-28§=¥~0OCE£qf 328§=8§.--="8§ °~; 8§
«8C¥-«~, £= ¢~ T8 % ~ 38z 8« -®°F- £ 80 £= *~«(
¥~-782328§=8§8.-=~97~28§="8§ °~j 82L B2 2¥EUR= R 1
pPpE+t~ ~«8+8IREI°§FA~ £ 8K

NQO



PK«-T+tE£-£ ~= £wo =-£ ~= q 2 8= ¢
-~pu8afy B+t =°"£3+q~-=pEJE §x=¥"’
¥~C~¥-°£ Y+« {ECLEY¥ - §+= © &£’ +
¥~«-jt828~= ~(~2§BO= EFX2-°«PE£28§j==0¢~j328~= %~

- «£388j = ~«i8°ELE +=0C¢~°%Y -«E tFLE-FRESEHB +=(Q

T~ ¥~«WKE- ~048p-328=(CB-8¢tt=? ¥K-~£= ¢8§8§¢8= £0of

"

~p~T2-=+~£3«~Ka-=puf ~p§

¥~«--£-£ 8§q8=¥£-2-¥88+t=CE£®~°2~«E£2§

CE®~°2~«E~28+=TL£%4CWOE§=@EA8E+-°§=n-CKk°=n-a-"°

t~«£j-8£°-=£°QqQ£3288§+t=RRE°£t--~23°8=pLf«~C¥E2
NM=%x°32a8§=@®°-o0f£+-"°8]|
NU=~=*- i38°&° - s £+- °§|
O=~+8+x®E-8BL£+-° §K

th

I+

t~¥°~-2.=¢~08§-~-£f£ §q=¢C~«3p~" £ 328§
t~«£i-®E®*EL£°8q8§=®°-£ 2£ 8§

o - C~«B08§~-4% ®° - £ 2 8+ ®° - £ 284
@ ®° - £ 2 §HME£E£: S o ¥~o§ -~ T£2«wo ~- pf«t°3ag d

Early Pleistocene
Environmental Changesin EK=-"~" ~
Southern CaucasusL] §K=p~282a-
N |Reconstruction of Climate | Volkswagen Stiftung AngelaBruch §K=0- ©- 2 ~ ¢
and vegetation at the Time «K=+8f-8w
of Early Human Expansion §K=«w~8B28p~ §

into Eurasia.

®°-£ 28+= pPEGEY¥>®2 +~ ~°q £8-+=  E££-®2gH+2z~¢

+2°~28¥°~0@¥L 8T §«=¢°-8+t=«jE£-~°£328=+~0~"°8§=K -

° — ¢~((Q§—|~—|i ®°-£_2§i ®°'£_2§i
@ ®° - £ 28 HL£EA£: -°¥~-8, ~ T£2«wo ™ ~=| pE«zt°3agf 3
s alentina Hombach
[From the Caspian t ’
rom the L.aspan to Nikolai Panin, Mehmet
Mediterranean. VaentinaYanko | Celal Ozdogan, T
O |Environmental Change and UNESCO 2€00en, Tamard

Hombach Y anina, Zura
Djavakhishvili, Avtandil
Okrostsvaridze at all.

Human Response during the
Quaternary[{2013 -2017)

NQP



®°-£ 28= £wo —-£ ~= f«f£2q~p3¥~= ,0 8%l = p-~ = ¢
i ~2£ ~¢C- ~t~=¢~=~C~«8§~-8+t=-«8¥°~j8§~rt=«E-QqTE3?
£q«- ~=3¢C8C¢CE£+8= - -3°~¢0Ef ~= ~«=@®°-£ 2p8K= «-a~pu
H28+x=NN& - 2-« £4 +§%=8+tK 8= §28§~+= 3-8  £°+82£2p§+
°-«£2 8 =«8Lf£WO0 a~=Z~«=®°-£ 28%=¢C~p-£ ~xtK=zx~ ~°qg
M2 8+t= «~-w8?2  £= pE£tpu~_"238§28§= 8§ £ ~= f«E£@q~p3~=
~©® ~2-°§~K
o — ¢t ~«n8§~-+ ®° - £ 284 ®° - £ 2 8+
@ ®° - £ 2 §HME£E£: _ey¥-~.§ - T£2a«wo ~a| pEf«t°3af ¢
¥ ~ «a- - £ = £+ 8§08 -2 0~=%£ +O"
¥t - - ¥§8+ E«xE-£" £°
CE®~°2 ~«£-2 8§
t~rtu~kEE«£E£j - § i , T ~g~=¥£2%£L8§
a .~ _° -2 _3 §~ ¢~"8cf°~p gE«qK:«£i—|K
_a _ )
P «3 £33 «§8+% +2 3 E§¥££° a¥§¥ TE° ~ =~ 8§
« | -~ - s
- _ ©° ~ 3 a ~ = o o
i i ﬂ«a|§§ § Ep§¢ ¥ «£i_|§£o£ E§_'g§_'£
= ~ ~ - 2 _ _ ; )
o ni-ise s G-nese-tsin gy e
E«-+~®§° ©Of q8 E? e’ K«bi =Ky
i~—|~ﬂ£a~'-:_ —|~q§~=§—l~—l
pE «-~ E«Ej-Kg-~n-

®°-£ 28+= w8°8(0g~C8= «§, ~-BE=2¥¥88+E-EL£BYSE2 ~« £ -
t~«£j8E£° - =2~ k-3° ~£23-«°8&%k—= "~ §2°8§-£f 8i= ¥~-~(2£f ~=
«3  £3«8%+= ©-3£ [88+t= £23f£ 2°. 53388z «-Aa~jL£«qg~= ~
«3 £33 «8+t= +t~82 £ = «3  £3«8+t=pErt~TE = 3 ©2£2 £ 8§
¢t~ £t ¢ ~K

. - ¢ ~«Bo8§~~% ®° - £ 284 ®° - £ 28+
@ |®° - £ 2 § M=£E £ S oY -8 ~ fE T«WO ~- pE«oiaf 3

gf£&’ " §+

«3 8] §®>8%82f

2£°82-°&4EE A

t- 02 f J&F¥ q-~h

T30~~~ £P |

§- ~aqgpr?a ~3°P ¢ 3K, " 8~a~w
Q| 3 p£E2¢&8£ ~-q ~A p ®HMCO Ka« ~° ¢ ~p- «K+ §+~3 ° §

Tt~ «¥2«ES° A E

M ~2 «- «~° ~¥f

~° £ 3£38% 2 £ «

£~ 82824188

M ~2 «- «~° ~¥f

pEX~w? -

NQQ



~a2 f£° , -2 §3 ag§
“~°§~-2f §

t~  £3°f£O- ¥-- 1+t 8¥E£-8% 2 -«~-pP8-~T34dLEY~" &B -8 §®~2 |
C~+~(£2£+3 88 f BAt «Ef-8~2 «-«~° x¥L0ER+° £ 3488+ 2 £lg
PE 8«3 p~E£@-QquE-C ~«i~HB/EF §2 8§82 ~ | 8848 B+~ 8§t w8 £p £+ -§
¢~ " t~CEqg©° £232~82 £ 8§2pf2f+  ~-grrt«EffE~2 «- «~7°
~° £ 3AMEG~° £33 BY-° ~j 8- o~ B8 «- «~° ~¥EFGEHK £ §

¢C~«Bo §a~az% ®° - £ 2 84 ®° - £ 2 8§+

o _ - 2 -
@ |®° - £7 2 SHECE " o7 o T g e cwo  ~a pEatcsaf 4

T-p2 °&8- 8¢

t-02f «8H- ¢§& 3K, " §~d~w
R ®~2 ~Pa~f " § + POHE - +-° K ~° ¢ ~p- «Kt §+~3°§

+ ~+«IHE2«E3° A E

M- ~2 «- «~° ~¥f

f~p°° 8«3 -5 5®~25%pF%p§ ~*808E §5u- €~ ®-2-°8df’
M ~2«-«~°~¥%¥FL£ o081+ 82@8°- £ pB-~ °K «£-°£«f°I8§8 ~° £

M~ «-«~°~“¥£L "8+ §¥Y~«-3 . £-fi- £2 8 -&E£2 ¢ 8§+ fpL3twa
¥~¢~t o +¢o08q ~°£ 33EGLBo8§ RBR2ZEEBEPLCY¥ L -H8L2R®° - ¥ -
1 8§8¢°-¥£-2-K8LO -G-pBO° £232°~-F«x8§q8qf 2*B688§8p-2 &° - £
¥~«--£®E ~§L8PEE~WAE 23¢~«~FS8q 8§+tR E£E§+8©@®8° - K | £

¢C~«Bo §a~a% ®° - £ 2 84 ®° - £ 28§+

o _ - 2 4
@ |® £ § HL£E £: -°¥~-8§ ~ T£2«wo ~~-| pE«zx°3ag 3

¢t3pE£gs8t

«3 18] 8§®~2§2 £
-o@f §Hh-~=a3°
w8 H#g8tt~¢C 8" °
t~p~ 3°~¥~+

wEx§O° ~«i? -
®8° «§+~~aq(Q

T ~°+8«~~-(q0~
«JFE2«E3° AL

L~ k- x~° ~¥Ef

I+

3K, " 8§~d~w
p®ti j - K« ~°¢~p- K+t §+~3°§

I+

= +

®°-£ 8§+ ~U8TFLAGHE] -- -¢C—£~2L£Y88pL«- ¥~"E—p§ - ° £
«CE ~F-Lfod@f BFT+«ER E§~2 «- «~° 4YE T KBH¥ - «~° £¢ ~ + £ «K
«K~KE8EL~QgQ~-—~¢-~2 8 pEHX £ ¥pRB«3 p~" £ BO-8«E-C~¥8E T8 I
§G0-8p-¥2 82 L I8+~2 «-«~"O¥E SR «~2E~-Fqpu-KE -~

y@\®°-£‘2§ﬂi@£4¢~«o§ﬂ~ﬁiy ®°-£‘2§ﬂ ®°-£‘2§ﬂ

NQ R



-°¥~-8, ~ T£2«wo  ~=| pE«t°3af 4

«®Kqg ~2qTE£° 8§84
B~¥£" -+

«3 28 8®~F82{
TIH: ~2pE«BGR®E 8 pRLO~-~°¥
oa~°¥2af +H 8+«
W8 E£ 842 ~° £ §
®8° - £ 8§

K " 8~a~w
Ka ~° ¢ ~p- "~

C-¥-°jia- SPEKE~¥~°L£ 2 «-«~°"WELEg~C«tC q ~2QqTE
n8§a2°~2£O8MW2~¥E§H/QT-°" i SE£2KH: —2~«0o0P £8482 - ° §+~ O«
~°Q0-6~ «¢8-~°-848 £~®8§ %+ § | K¥+° ¢ ~«8ltelC §-~°8=°
F~-~®8I°~°,i£F0 8 8§ C« ~ W82~ §~«" ~00V§ £ q §2£8°+8§2 - «xT£ ~°K
®°-£ 2Bf«*t°328f LAY~ PE«3I pPp~ £8§330O- 10°£23F@-§18+ w8l
- «?®f @ E£Qq° 0P C~*T£8§+x«®¥-0828° i~ ~«0B~8¥2 £ ¢p
«~x(q>pd ~2 ~D«-x~" 2 L£BLEEHE 2£7°£82 - KB~ £

_ ¢~((Q§—|~—|i ®°-£_2§i ®°'£_2§i
®° - £ 2 8§ HM£L£E£
@ S A=£¢ -°¥~-8 ~ T£2«wo ™ ~=| pE«zt°3agf 3
UNDP project: Mﬂmediate SK © §~d~w
U |Response to 2012 Disasters UNDP K ~° ¢ ,
in Georgiall @ P-

OMNIO §#2 8 83«-«~2L£ - «~ 1 @p8~2¢8F«-8p —-£23¢~~~¢°
t~ ~°Q E@--#~ (2 RK¥~=+x~03qUBCHESE ~ «88 ~ ¢ ©~ T £ °S£¥ § - & ¢
©- "©° £232L£¥E- &2 °+x KgE2~Kat" ~° | - 03«A¢88 ~~F£2 ~" §£°
3 p3~2a.¢~2~ (84t ~T2 £ *ABE§2/H° §2-°§—~«E £¢ 8K 83 T£L£C

§ « 81~ «O~2 ~®- 2£8 - -FH2 - @£ C2 £ p°8«- | EPAS~2 «- ~|
C°- 4 ~3~ EH° £®° ~ 2 §O03@¢~2§ 6 £EK®® §£ 2§+ ~ 1 § 2 ENEN
CO§H~«~" 28-CE£2p8 3 °pBE+ U~ @UEFE? ~ §£ FE£ -1 —op£°E

CE«C 8" +>BgFE-CE~«E@®3-SE+EY §E| ~F565° TE£3 2 §wEHE
+£2 ¢ ~«tOE°~£2°3 (8L -+ £2 8§ «E§+~02w £8-£0 £Y¥~-8§, -
L~°3 C¥§—frr 3 qE£«32§ °£¢ £« 82 £ 088+ WSEEDP £+ J¥E « £2 |
¥~ af-° [ §E£8HC3¢°3 2 £3T~a%~ F#~0°qT-£L Fr« EHEXWE ~ |
0" ~°j-¥§22PL£«qf K  ~p8§

C~«0o8§-~-+% ®° - £ 2 84 ®° - £ 28+

®° - £ 2 § ME£E £
@ S A=£¢ -°¥~-8 ~ T£2«wo ™ ~=| pE«zt°3agf 3

NQS



«3f°~-82f£ §3
~3 , & °¥af pi
~°+£ 328§

= K~ p8&al~"
~ a 3 2 ~
+ e g - _ag
Y  §C°-C§-~«§Q p ®BWPL «K ¢~p ‘I]IE 8
CEQ8EH U~ 2 A K £«- ©OF 8§
t~£ 7 +®23 ~2 ~ K22 ~«8p”

«~° ~¥PHEP+H £
«8, 8¢

TEALAEC~ ~2 &R -« ~° E¥EE B «-8p T £ - ~—E&BT° ~
~°2f3283 Sc¢t§US: NEPEKE«§<EE3 TECS -~ ~ ~CE Fx®2 3 ~2
089 «B8+*«8qE3AW/E?2 8%~ j« 8« 8-~I°HE~£ ++®23 ~&~7 §¥€0B«¢(
A~~~ ¥~°"8BPE- G208 | £~ 2CKYLEAPELEO° 3 2@RE§-x £¥ 8t~ 0 P
-« ®°-£ 28+ ~u82fEE £ g~ ~PBBEIpEL«- C¥- e~ B~ ¥

+ = +

- °¥~-28 ~j §GWP)gp£E-q ~ - T « £0 ~333£8- ¢ ~ ¥V LA¥E«@&T £ ¢K § q

~TE2 «UPE « 8t P~ 3 C¥8E-4~«20OF| £332¢ 842 £,
~£ 8«8P8+t UEPE 8+xE£ £®23 ~A—"&FKER°§F £ ¥§-9-°i 8¢£
2 ~C8~-P8r~«3 p~¥E¥&~ - «8§E°CEUE -~ PET¥EL£-828§ ~«O’

§33%

&

<

1" ~=«8«£8§«£) EPE®L£°  §q8§=®°-£ 2£ §W

@ ®°-£ 28H#ME£E£L£+| ¢~«O© £98§=-°¥~ ®°-£ 28+x=p£f«zt”’]

~© " §--8§z=-1
NMi~£_i®a3~2~i§ IDS - ° 7 -« 8§
«~°~¥f 8§+xt=pfan t~ ~°q  £?-

EONMDNMINQ=u U KF

§K=2 . «§a~wWE
_ +t~«£j~8E£°-=0"2f
¥~((~=©-—|i~a2§—|

F~«d¥p~-°"-«8*8§-p8O%°E YU & - £« 8O- ~QRGUE £

WEP £

PE+tUu~"2¢é~Ff~£ +®23 ~2«—i°&¥L£pBe~+t£ OMMQP?2 §+tN ~®° §?2
«KC¥-«~°E£-~°&E 3B 8~°-EL£«8E8x [UEDE &*° ~¥Efpf8H~+£ ¢&
PE«CY¥- «xp8+ 8 +®23 ~2 ~«88+H8§g= «8«CKRRt—~«B-p~*r°32a¢EL
£°q- 28§ p®UE~§CEE+° " - «§ £° 808« ®~I-#8+ ~° q £o3823+§~2

t~ T E£3 umg° «+t 0T i KK 8 AU B E PRHE ¥~ ®- ot ~27 2§ ¥EBK
~0-8p-3@°§ £ 2BHTEC Bt ~° ¥L£U8-08+£3A~-+ ¥£+ §HE 2 « |
S u- £ ~Q-~pPO-«BHE EKHFOU~° ECY¥SpE~>-a~£ *®23 ~%~] §¥AF
a g i

NQT




«--1-¥°~08£f£ §

¥  f°
, , ¥~«-jE£«8+t=|C¢CE §&
~ 7 2 _o© ~ 7 2 - o °o - 4 ~
@ 8L « ¥ a§8+==% ¥~ -« E«al® ~- @
g 8§8§28=+8I
\ ... ([T SO ¥m«-«i £«a -
.0 fIIEmD WMM'MWM 2§ £+
OMNP
t~ ~°q  £2- %
1 8¢C° - ¥£-2_-¥§83 °§
«~*p?2~ 8§W=NWN-= a
K= ~32~p'§ i~_~°q,£a'i:«§ q § §i§| ]
o ’ ¥~«-«j E£«? S¥ |
K=«TT£8wWE pH-2E£ 8§+x=°3 0O~
t+= ©~°2-¥
«~xp?2~ 8§W=NWN-s
t~"~°q  £3-+x=£° -7 -
P K= ~¢~w£E
K= ~3§2~ ’§ q §a§i’§i=i~§—| q §a§i§|
P l¢K="° ¥’“‘,‘F‘)‘| ¥£‘a‘¥§~ EaK:IEOiNPM'
«K:a~®§~p'§ BEK="~o0krf8WE«~~-1£2&= § 2&8§-
_ ©3 +3 4 ¢ ~-F CD @S ST
qK="8§§~ 8 @
¢C~+~(£3E£ 33 = «---¥°~08Ef p8=¥~-98233238=2+~08qTE

«-j£«328gK

NK« - = - ¥° ~no § ~[OIEEIE ST TR [T I
I H~°«-C¥EL£-8&8+2"£q £~~F %-+ +~@23 8§ af f£§
°- «? £ @+ & A -¥8° 8§ «f-¢C8q T E£-x= «8E£°= ®§°pER2E=8K
+t®-£ &§~C~«2 °@#*° 2 L£8H-RE+L£ 88 2 L£®°2£L8 £ & § 2 ~ g p ~203
08 - 5P -¥8° 8§«f-C8P° «x~jxp*HriqE ~«-¥~~& HEBGB-~~x+-2£(
t~~f - t« | £*L2 8§+t 82 8§18 % -°8§4~C~¥EUS¥~-"§2° £ 8§RE 2®K
£E2>~0H8+ ¥«- 08+ +83WEE §. - ~VE2 G «iE£*E£ 8+ £02- ¥ °J
©2 8@ %8 " ¥BAE §+~FE- 3L 8+t «ECPE Ko? -° 8§38 £22RHE§+LtpLER®EI

®8° L «o-° «8§BL £ 8+t¥~"-§°£8++2¢E g~ ¥«—~28 ~¥~°02§
«tx¥E£~(CEEQE~C~ 0 8§x8if£~ £8x¢&«O®pE 3 ®8 ®EH
"% §3OP8ECE C~x~%L£-¥2 -4  238f £ Kz0o«x-t~pPBEG M -
£ 88§ 1 8+®°iAEE °-%k8+t®E8°ES -PE£8 ¥w-TC~ " £° OC8LE
~C Q@23 P Ka«p@E| ~8§¥ AWEE L8 «-KES-2 ~D~+~F8E! £~
P3*%%3 PR« ~"¥ e« -~ ~¥+8EL£ SO EFYT+88«8 - p3 ~¢ ~

NQU



B+ ~Q23 § 4+
~ 86 -8 £7-
OKt~"~°q  £2-
¥YE£-¥°~n§3
q 23°§:
+ ~ w'a~¢
tp8§=
T£2 £
°C-¥f£-8 - ¥
°C-¥f£-8 - ¥
£o~a3°§:§

a

w

= 3

3 a

o

8§
E

¥~-+~°CB P ag=.3

¥~"°j £2£~
«8ugx " E£p

[l

I K

~Q'

NPRE~2T" ~=

+ =

~°K«q@8& p8E®° | A 88 -
P Ege~X%

C AR BEBEL S -
©~°2-¥°~n08§338=
§= p£C¥£-82 8§~
t pE£+t-~

COPEE =G
®O

CE t=
§= °3 OF
§3° §=
§3° 8=
p=*g0-,

£a - +=
§ %= g~-~T«~¢lI
©2 £=¢~T1~+8~0g£f£ 8§+
"TE£-8= 7 £.

« £2 8§

q~° ¥«-~ ®° -oK= ¥K= "
A~p° -« 8 IW="¥K==FLtb, E2L£2 §WE |
T~°qg £2- 1 =g §2§+§1=NVUQ= pEaS§F
2 £° §W-~-FR\FH FNVPIE = p££°32af 3 3aJ
© 2£" £ 8§x=pECE¥E 8| =¥~-978232a§~=z

¢°-+t= ~0«- | £ ML -332-8¥=83 £ §& - g&°
°~¢o£ T t=¢~qgq«- 82 8=NMM=«£¢£E
=@¢=+~ HN£gF+°¥8§3° fEo~+£ ~z| ° - ¥ -
«pE-E£ @ §+~q 8§

~ 0 ~

° 8
I

=p
+ K

+~7M£23«w0o0’  ~-£2 -

£ 8

- °§L~"

¥~«-jE£«gzx=

¥~«-«j E£«?

§2 8§+ 8|

j« B & -

£-10 5= 8%
3 - 8§87 P°B+8§
¢ ~+2 ~«

®° § -2

q

HE~08+£32§+=1~ ¥

H~°«-p- &8Z¢Ct£p

¥~-~u82E §x=0~~-- !

K 1

q

NNO-=

T~ 8~
~©£a§~
a~°8wE

J

q 8§28=x8§I
T~ ¥~k &

i’“‘ﬂa§2 5@30
3 - 87 P2°B48§

+ 2 ©°© 3

23°3ag=Y¥¢f-

¥£-2-¥8§3°8§=0~"°7 NOV =

NQV



gK=2 - «8-a~w£E — t23 ] =£2a K’

Plek=pe eqeas T~ -7 Qq Ef-E=¥E- CD.1337 NRO-=
¥R - «x~w£E | q 8§28+8§I

Q ¥R~ ~2~w¢E f~«Q-=f£~p~°«-Qq-~= I'12£ -~-80© OPR=
¥R - g~-8WwWE 3 .87 £° +8§2
q 8§28+8|

. ' §¢° - ¥E£-2 - -F8§BPL'EE ¥~«-«j E«? ,

R K, ~8§~¢~w£E ! CEqQ-¢50O- 2 £~ 2500 N O¥
3 -8  £°+82
q 8§828=+8|

3K " 8§~d~wE _, ¥~«-«ij f«?
+ P E~CR/+ ~ _
o —ce ot csusrwommemn-«g VTS 0,

3 8§ £°+§2

NU¥’

q 82 8=+8]|
, 1 8¢C° - ¥£-2-¥88+t~=(@¢ *~¥-~«-«ij6k&k
— o - - l =
TjeK="-% ¥E£-2-¥8883w 28 £  £~928= 2£_UQ \

3 .8 £°+82

q §2§+8]|
¥°3 92 «j-C¢C-£-8-08 ¥~«-«j E£«?

®E£2°-23a.-¥§~ 2 £ -80©3
8 -8  £° +8§2

Ul«K=2~®8~p  § 00y’

q §2§+8]|
af£° ¢ - 8+t =« (¢ ¥° ~ ¥~«-«j £«?
t~~-¥~°8p- =«£qQ 2 £ -80©3
3 .8 £°+82

V «K=2 ~®8~p"  § R W’

tf£28«wo’ ~-£2-£ p8§= ¥~-9T82328= w8°8q~¢C8&8= +~08qT

q~-~«8«¢E£"°- 8§g=~°8f=«-jE«3?8K

NKt~f£2«wo ~-£2-p8§= | = HE~08§+£3238§+= +~ ~C¢-¢£
¥~-~H82E 8§+=0~-- -, GH2BLEXE° £¢ B~ =§+t=~0pPE°§2 §=;
¥EE2 3 ° 8= 28§@8§+= H~°«-pPB2F+l«B-€2¢AL°8§= pECY
+8° °j - ° 8 F ¥8§HE Y~ FFREE +£2 °3 2HEFEIT §«E3° BIER
£2 ~3 . 43°§=4~ ~C-£ §X=«~¥~38§g£ §q

OK+t~T£2 «wo -~
¥~-98§a3 28§~

£ -+pp8& 3 23 °338=- YL -HLXE~ ¥§3°8§= O~

¢C£EC~«8u8+t= «-~°8= £° 8§§+= | £¢~=

¥~«-«U £ 8=«8,E £ 8§x=~0UE° ~| =¥E£-23-¥8§3°8§=°3
¢

MH~°«-£ 8+xt=zpf+£f 8§x=¢C~=«£q-¢C£ 8§+x=¢~7~+8~qgf ~]

PKt~T£2«wo ~hEL~DPE°q £2 - +=¥E£-C~-¥&§-~|E£228%>~q |
2 £°82-° g+ - ¥YEI-O¥E 33 L £T2 . 8EAF§- - ~F+ «£C
+ E«8GCY¥E-§RF3 T 23%K32p0- 2. ¥E§E®GETE § < § Y £ CKYSJ
a3ag-2f£7 2. S§@~°§§- hE2F+28¥°|~a8Be~2BY¥EER - ¥§
¥~ 8qg~CEUB*08+£%2882 BEpS&§~U82£L£~B&qNE~BE2 «woO '’

I =

NRM



¥~-03q
+23 ¢CE£-2 £

QKt § £& wo~E-p§ |

454 §—° q

i~«q-:

TR¥- 8O
§+q¥‘§ﬂ:q¢~£ﬂ~ <E ¥+ 3 URK~-H L2 ° ~AXUAEHLHERE

£E°+82£08§3 28§/~ 2L

t~H~° «- g~ = [« HEE LG 2F ~

£O0- --«803°= ®8°q-£ &=~ «£-£" «£81 F+texgB q’
g~-~«£¢°-" " £=®° 8- 8®E 8§l =«£q-¢C£ 8§=¢~=-°¥~3
£ 8§x=8EF £ -8= = -= QEY- g~= W8 £pEX= ¥~~-~28§
g~ 2-°f£ 8§l =°-«2f §j=z«- «ECE E£-=t~p~°«-1t=4%~
-®28§«~23°8§=4+2°3 23°84=" ~g-.-~28§ £ ~ E£X=Z¥~0C«
«f£qQg-¢3°8§= x~o3w @af §= ¢~= «§+8§= ®°~ 2803%2§=
t~T£2«wo ~-H3gPEY—~= 3 «~02£+8§= £~¥~-«~a~(q2E 2
t~«H¥E£-2-¥83°8= ¢~= «-~FHFELE+E8LE-¢EWLE~q 8&+° ¥
«-«¥pE=t-BPLEE T L §~=C~=+§ 2L AESD § =« G888t ~'q8%
RK:t~TE£2 «Wo~-|£8 58 - ¥£-2 - @E3L §KEF* ¢ §OBL£2 ~2 3 =2 §
¥~-90828BA8q~" LS (B ~§L£q-CIf -E2g~p3 ~2 £ SHr§+
H-2 £ &+ ~C- £ ~§LL£-- ¢~-§~88x7- «>87" E-£ pEL ~FEC £

~i~%{82f A885-~®§°+t~ ~—C«+° ~¥EPFSHH-u~+tE£CApR«C¥-

£ +®22 ~; &+t~ XE«~¢

SKa~p° - qp&88 U8+ [ £3%E (8- ~« §O¥~-7823128¢° - ¥£-2 £¥ §
£°Q&-8p -E£3%~ (888 uS+ W PpE-CS+~«§O5L§3L-§us w P
+ " ~C~&f-8§p-32£80Bt- (8~ ¥&FQF TE«SaLf «~2 @ T&E ~
«EQ-CIE+80% ~¥8«- | ¢C82 KSYFLCU 8YC° - ¥£ -2 - Y4838 ~ |
®~° ~«£2¥£-8% o®°°~§+ §@>¥§28YE §

TK | 8¢C°-¥£-2_-¥8§8+~=(¢C~= +~8-098-°-=¥£-2XHX¥EZ58+xX¥§
N~©%282£28+= 23 ¢C£-2£ §+~q §+= ¢C~= ~«= C~°¥p§=
¥~«-8j~K=tt~T£2«w0o ~—-£2-p8§= ¥~-978232a8§~= §+= |
~t~f~ t=«§U8% T E£p~=p.2Ef£ §+t=o-°«§°F£ §t~=0-~=
~°f«-+t= +~BEQgB-¥8§3°= g~ " 8§+£ 3°£ £ K= ~0pgET
«E T ~-80%2°8= q 8+t£ £ 8§l = q~-FWE--j £HE ¥YE= G-~
+~8gFE-P-¥§3°8=0"2EL£ §+t=~«-j~2£f §=¢~=x~TE£E-

UKt ~T£28«wo ~¥PB-52 «j-C¢C-£+~8-0g8-°-= ®E£2 ¥~-08 §~ -
+~8-098-°-=¥£f£-2.- ¥8§8H—+PBELC{L£E22E- §+t~=C~=+t@®E| §~2
°-«2f£ 8§§j= pEStpu~"  @8§~+xF ~C¢C—~—£] &= ¢~-8p-3af
«pE-£ 2- 8§+= +~0©8qT£ K= +t~T£2 «wo’ ~\¥-H£a--—¥§
©2 ~+8§08§0~j8~p8=«80f 328= =+  ~¢C~xT"  ~="¥308+
-8 (qQ8£°8=pEC¥EL£-82 Kk £8 +|-BoCP °C&3¢°~=p-2a-" " ~-8§=q°
t~~-¥~°&p-  £-£ 3£ §+= k2gE§O2FO3C~«3p~ £ -~
"¥3p8+t= ~-f FIE¥HREBEEL~®°-£ 2f£ 8§+=q~ 8§x£ 3°

VKt~T£2«wo ~—-E2-pg8°C¢C- 8§x= «C¥°~¢C- 8§x= +~~-¥+t]
¥~-9f8a3ag~=-opf°¢- £ 8§+xt=-«C¥°~C- 8§+=0®8°- £ §=
¢~= ~°~o08§ +8§°£ 3a8§= - 8§+x=  £¢~®§°8§~-8§= -~8§

NRN



+~-~®8§°-+t=¥~¢C~«3p~"£ 8§+=+ fL£«~|l=Zof£°¢- £ §+=
t~~-2¥~°8p-=«~¥~28§qgf 8¢l =°~j=u~°«-~C¥E£E-+=173
¥f£-2-¥83°8=@®8°- £ 8+tEPpfHor&E BEE=L£°g-E£+xt=«~" £
©° £ 3af£ §
¥ 9
N o . o o ¥~«-jf«8x=[CE §
@ ‘- §L ? ©° £ *88%=2~-T£L7 ¥~«-«jEt«?°®°~-40
A K=«~T~°~w§ g 8§28=+8I
°cK=x23°3 ~| ¥~«-«ij £«?
+ ~ - = 3 °9 4~2 _
Ndek=o- v~ -} =T«q- =4 8 g~ o503 NOU
§K=¥3"~ §w§ 3 .8 £°+8§2
NVVU= p28§+=¢~+x~u-8+xtp8§=~972~¢=

PE «-82% «~= +~«q-
E«xg~"~°8= °£¢~ 2-°8= ®°-0of£+-"°8§= -°8%+= CE«EZ2"° ~
pE«- «ECE£ 8§98§=+~ «8§~-- 8§q=3, °3 57 £23a..=Qg3°~28§+
~O~CEL£«80-+t=~°" §q=zWEWEB¥3>TZE=-«xEWOo -BEE=8§OXEL E=s,
i 88x= «~%2~2£f£ 8= EIDWOV U~ BHBFKON~*t= pE«CE¥=9g3%°2~2
«©8qY  £2 ¢ °-¥-°j= " £-8l = 8§+£= +t~ 0 ~°¥~°E£¢g8E
®° - afL£«E | E= t~«E£j-8£°-1=+2~8-9g8§-°3P8Bfe+tB8«qfB¥
®3 28§0O~ij8f *K=OMNP=zpfE2st=zpEzx°3a8¢~= +t~«(g-=g9g3% °FE
--«E£°p8=E«qg~" ~°8=°£¢~ 2-°8§=@®®°-0f£+-°8§=2af ~ o=
°f  ~, =%23°3 ~F| =NM=°?% °§0O~p§=«-q~ *£ 33§~=PT=;
ONPN p2 §H=«EEPNF= - «£°+2K=2 ~=«~x~3f£ q~-=£°qg~¢

¢ - 2_o~_|2q...:i2...2§£ §|K

£2 ~2§£ §

£2 ~2 §§+E%8Iq~g3 ° ~~3 ¥~«- £« jgﬂg
@ | ~"2-°8L~"7 g3 °&H&+xLO®RK 3 ©O°EL£ 319 ~¢¥§a§°~_®
tC~+x~TM£2 £ ~ a- «E°|¥~«-«j £« ] |
. Stratlgrgphlcal (.Zorrelat!on of the Georgian nationa
M. Sharigadze, Barremian-Aptian Sedimentary v.7. @0 acadermy of
N |M. Kakabadze, Sequences of the Okriba-Khreiti '2613 scienc)(/es NN=¥
|. Kakabadze and Dzirula Tectonic Subzones :
) [Bullettin[]
(Georgia)
«Ip~°§’~w£| ¥£-a_¥§3i§:£_: g 82 8+§ ,
O8K=g~"¢3 «~| ¥, ~«©" 2 £~ §=E | J OMN P R ¥
,K=—|~ﬂ2((~—l §—|¥a§i3°=£—l£

NRO



, K=%3° ~«£2| AAPGEuUrope® £ ¥ § - =~ 9
°K=®~~2~p"~ ©- ~o K=} @& g +?2
- ~" q- 82fF«ff £§
£ °-®8¢C~-=~,
«8«~" ~28=¥ £
L. Maisuradze, The result; of micropal eontol_ogi -
I. Shatilova, ca analysusqf the Latheotlan-
Early Pontian deposits of the a
M.Vekua, Black Searegion @R a S°%5%% U=¥
K. Koiava, ) OMNP
i i
Georgian National Museum
¥°~a~28+x=q"
¥~«--£-£ ~=~na2
t~ ~°q  £%-p
oy | 20000k
TK=¥~"£§a § EIBATEL£qS Cfpo . L3a NMY
Ex~ ~"9q 53-5:{ « 3 £3 «
« 3 £3 «8§x=~° £ -
i £E72°8+x=+~«£E|
+£°§3ag=g3° o
t~ ~°q  £°2 - g 8§82 8+ 8§
SWE-°82~wE qg8f~a8 2£ §W=g t~"~°q° £
- K=o-o-°~w «-®-"£ 8§+=0- 42 - «8=T «£j-8£°f V¥~
3 K=, §~¢~w £°-" 32
« - ~« £ ~O0~¢ £ «
W~«8+t=«~C¢C§~
¥°~-~2f 8§
- K=z=o-a-°~w ;
-K=+£+0©3 ° § «80£f£ 33a88§~= % @N=EH a 8788 T¥
g3 °-~2p§
¥~«- -~ £- - f
©~" ©~+*88+=p3
~+~08 =¥~ ~«~
«£° £ 8 g 82 8§+ 8§
_ , t~ ~°q  £2-+=¢£" @R t~ ~°q’ £ ,
§K=~T"2£¢8§ «3 E3 «§+=«-~ go . L3a 13¥
+~ 3 £ §+«f? « 3 £3 «
®° £8+2-°8§32a8§=
E«80£f£ 328~=¢~:
A~«~°f=w3 w3 « g 8§82 8+§
§K=~T"2£¢8 W @£ 8§+=-«8-£° ~ @R t~ ~°q  # 8¥%°
© &£ ~ £°-" 32

NRP




«3  £3 «
t~ ~°q  £@-+=£°
«3 £33 « 8% =«~|
+t~ 3£ §+t«£E£2 .
®° £8§+2-°8§3 28§z
E«80£f£ 328§~=¢-~4
«EpYTEC3°§="
¢t~«,  ~¢C£ 32ag=t a
y - + §
§K=~7"2EC¢S§~ ©-2%£ |88+ f'_'_?og .
V «K¥E 3 ~wgl ~2°8 3j788+t~q 2-«8H o ,qga
_|K:¢£«3o§p' £ - |
3 3
- ~o g fa_ 4=g « £ «
«3 £33 «8+=«-
-°¥~-8, ~j §3ag§g a
¥K=2~ [~2 ~w| £~8-- <E& L «£- OEOc¥q 8 _§£i§
NN- 3 ~ChwE (g)M nl se- .o RY
K=i£°( ~w g3°-~38§=11z2-; L §'£:i§
£O©- ~- «§ O~ Y B -
«~QEf£«~2 8§08+ =«-
¢ Ke ,§~|—|§W£¥ «°££q-¢+£ ¢§i:,¥§~+« q §9§4+§
~ « - =C¢C ~
YR ~ ~2 ~ - I - e - .
NN 14 | ~w£E ¥-C~t-p.  E£2 @2, ¥ ~ « _«|£« RY -
-3 -CkHwWE O MNIK 2 £ =80
K« £ % ’ a 3 4 g °
q K« 1T78p~° 8§ g3 °~~2ag=1J 5 § £°+8§
§-19g8-£° 8§ ¥!
¥K=2 ~ ~2 ~w T~°"£ 8+£~=¢( §2 K+ §
w5 p 8 eyt E Bes SO
~ K« - L | «
NC-K=«~t ~[ ~° @3, O MMF 2£_'§© RY "’
¥R - g~-8§WE g:° a~2§=1J § \ §,£:+§
"M&8q~°8§p 8§ §-g8-£°8¥¢ K B
-~"q- 8§x=«=x-
~, °8t=0q~-~«/ q 8% 8z+§
«C¥-«~°E- ~ ¥~«-«ij £«
N P¥Ka - ~ -8 WwWE ) Ol =ON ! ’
g ¥~-"8qg-°f£ §+=29 2g -850 OF
3 -8  £°+8§
g3 °~~28=11=%~«q
[OPECE £t =, £¥~" 2
-~~~ 0g- 8§*x=«z*-n? q 528§+ ¢
2 | | R
NQ¥Ka - g~-8WwE ,£ CE-i 8k ’£@0|=0|\¥~«-«i£« Uy’
-~"q- §++=-«- «® ®- 3 §Y¥° -
TOE--f §r=x2° _




g3 °-~ag§=11%-~
§=¢~=Y¥

-~ q-
«Ej 8L ° £ £-2=80¥%
£©- - « 8§03 ° | g 82 8+§
NR¥K- g~+t8wif ¥j- ~28 ~j8f [O-UI ¥~«-_«i£« NN
Kt ~° 8«E£2@§ ¥~~ 283°f §+=¢ OMMK 2 £ 80
87 £°+8§
g:°-~2§=|1£0-
3 ¢C--) KPEHE 2
¥~a~T2E ~zq .
3K, "~ §~A0~WwWE ¢~©~ p§° £ 3 ¥f«§«f;f
NS«K« ~° ¢ ~p-" ~ +~8-9g&F£>-2-¥8§3 @EWQWU 2 f - T
K £«- ©2a §WE +~©8qKE § £ ~80
- 87 £°+8§
+t2Fp°-«£ 8§
«qQF~-t~=°£¥8§
*t~8 g FL£>-2 - ¥83 a g+
E°'°<<~i§3a§,F:¢ ifl¥~§«-§«iS
NT¢K=°- ¥~" ~ &;f:?§;3;~§§f @NE QU +~1°2§ U
_«~¥~a§|q c 2 £ -80
’ 87 £°+8§
t2F#H=p°-«£ 8§
1 8¢° ~" 2803 °
1 8¢°-¢C8-~~«8(
«£qg-C¢C£ 8§x=£°(q
¥~«--£-£ 8§x=3¢
+t~£ +®23 ~2~; §-
pEt~o~zx£ & ~¢=
" K=¥ ~f-~°8§ l §¢°-¥E-2a-¥§

§K=2-«8-~w - 8£f£ 28xq §%-= q 82 8=+§
NU-K=j §°082 ~ «8§-£°~23°8=-py| @QOUI =|¥~«- «j £« T
"K=¥~ £ ~7| £~ ~0C-*=«~¥-~3 ®- % 8¥° 1

K=«8¥8-£8§

t~£°Qq~p-°8x- =4
2 £ 803 °8§=4+~8J

~o5~282 8§03 ° §
CEnE£° 8§° L 32a§=
t~"~°q £23 - +=+

¥~ 8

t~ ~°q  £°2- q 82 8=¢

NV-K8&8§28§~p 828 ¢~+~9T2£f£ ®32-8§ 8 £ @N=EP ¥~«- «j £« Q

t~t«EP §2 «- «~8 % 2 £ =80

NRR




T~°8=£98" 8§ 3 .87 £°+8
«~" " £-&+pifEft ~ | £
g3 °-~~28=11=%x~«q
~°5¢535=0%5|
:-_|£ p§: 3ﬂ£
«~*~a8f£ §+x=¥-~« a
§
«j £a~° £33 8§=4%- q 8 CES
OMg K §  § ~ DE  «m~ 3 ¥~«- «j £« ]
q 2 £ 80
3 8§ °
«80£f£ 3328k =p23 « 8 £° =8
©° £ 32aps§
¥~«-+~""E£. af
£O- 2 - ¥§3 ° §
H- =~ p-° - §+=
3 - f ° 8§87 =« ~ 7 g 82 8§ +¢&
: ¥~«--£-E£ §( ¥ ~«-«j £«
ONg K &8 8 J 2 £ 2§50 J
«80£f£ 3328k =p23 « 3 .8  £° +§
©° £ 32aps§
¥~«-+~""E£. af
¥f£-2-¥8§3°8§=¥-
T K=2 28p° 8 «sEIEET ) g 828z+§
=2 ~ , )
OO«K:3~®§“'D’«§O£ 3agF=p23 « J 5 §£':l£°§-<;) J
©0£ 3ap§ = o
¥~«-+~""E£. af
¥ ~ = ¥RLEW~-¥8§WE-20g~-~«p°’-«E£@q~= «8E°

¥£
N K

o £ £ 8PS = t~«3p~-£ §+= pEr~TE
~28§f §+=2~78qg=¥~«-_ " £.--2C¢~K="
=~=-2~{8f §=«8«~°(Q33£ £ §+=«§TE

o+ =
N

-1 - ¥EEWBWFE~ -2 -2 - ¥§§St=«S«~°q3 L ~K

£2 -2 §~p§= ¥~ 7829 SEGGE@ G- 6-= w§° A §r= 2 £ 2.
Ext~ ~°q £2-FF®>2E&2AEL ~£-+£ 8§+ =+p£CREEQ°TSSKES8 < &
2£°82-°88+= §-= B22~RPHEY¥°L£w0/328§= O £ £ §zx=
¥~-~®8°- ~= °4 £R £¥323 8§ ~°f«3 2 ~@®23°8§= - ~2a £
«° ~" ~8pf° - af ~«|l=«¢8¢~°8=0~3728§+23°8=0-«@®3
2 ~j83°8= [ 80O2L 8§x= Tp8°«~= «-=~j 2L£- ~«K= w§g
~°E£PFP®23°=~~af£ £ p8§=3q~-f«-=,£¢~®8° £ 8§z| =~
¢t~= «~° 8= o~ 8£+£ 8§+= «--a~j 2EL£- §+t= pErtpu~"73

FECS«E2 ~| §3° 8Bt B B oABAE A AL AY AL ALFI =° - «@

NRS



OK-~p° - «®Z ~ffw ~= OMNP=gx=8§+£ O0F« £°+= q 8§28+8+

PK+228p 8«{ K ® § ¥ ~§«£23°§ ¢ ~~C $-22%° §-2 £ £§ % §60 3 § ~¢ ~

«§-£°~2_. ¥8§§5+] =R®RE2°-2.-.¥§E5+~=¢~~¥£- S«§§5+=-«

-©° 8N >~£8§q8§+= £, ---~F&Fx--CuE2= JFO®EXIE +£

PEE+~ ~«f£ B8XL£K=23(8— =B+«=2+£ ~£-+£ 8§t §-+2° ~2
pPExpU~" 2838 ~=«Ha& =8~ §L£E£3°8=]  ~2£ ~¢- §x=
¢°-p8K=3«E£2£+=pEf£«q £ ~p8§=+£  £-2£ +=p-°8§=
~°8H~«-~2338] = 9-2-= 8«=t°8%L£ p8l = +£~¢C~j =
PEC~°EL£ §q= 3B°-= 0°«~= D~ 8§£+8§q= ~°8§+= pP~° «-
t~, 0 ~°8= g~-T«- 89q8~K= 8«= pL£«qf £ ~p8I =

+2°~28¥°~npg32ag§=~°" £ 8§g= ~°8§+= p~°«-¢¥Ef 8L HH
~«¥Ef 8§= " ~-£f£ 8§£=¢~ ~-£f §+=~ 8§«32§=¢~=¢~T"°§
- £238= ~+£q8= £~,0 ~°8= p~°«-~C¥£-+= 2 8®§3 °
§°O £ ~1=°-«=«§£§=CE£¥°~¢~{8§328§=+x§j~°§£2§+="

PE+pu~ 38§a=°£¥§--p§=; ~3E£ ~¢§~X

©- o f£°£-88+=E ®~°~2£98§+8§+=-~"(q- 8x=+8=%2 £ «f
¥E£-2-¥83°=f +03%°+ 8 tFEEeG I PIB-28 ~3 w3+ §T£
2~ 8+= WE-°8FK= 8§¥8§= pfr°32af 3ag-= " +I2YPTag.g
¥ ~«© 2af£ §+= ®§° £a= -~0 £qp8= «-0©2£¢= ~°§%
-°-18¢°-¥°~08~]= ¥£-2-¥8§3°8§= ~¥E£ 3af -= ¢-~=
§+2-°8§~K=«f£-°£=2~0 £q8§=3p3~2a-¢=¥f£-2-¥§3-°§g=
¥E£-23.-¥8§3°= ~0Uf° ~+t= £q«- ~K=8@E° W~ 4 =8«-q&? £ =5

¢C~= «jiT£98+t= «8C¢C~«-EFov8&L+F8YR8EEqQE«2 O  °8§xt= «~°

« - = tl =«¢K=2~-8+t=9T£- 8§+= ~£¢~=-~nug?a 8+

i -- £ §=~ =Z~°+f 338§=8§+2-°8§338§=¢C~=~°_ §2 £ 23¢9

q--= £°q §+eqf£2- 4= wEL EWI a§IA§= ¢~= ¥E-2.¥

¥E£-2a._.¥§s3 —t°§af §=¢~=¥F- 2. ¥YES °H2=f ~2=3§°+32a_ F =K.3
~7 " £2 t3°~qgq£ 88X

!
©
th

Q
w

I+

~ L

®2 8§ «-8EF£ §p £~ "8+ p L ¥ £ B « 802 §%3° § «+2~ pE£¥7 §§~
¢~+%~£q *~~f %-p§ ¢~ - 88x8 +~"G £8 ~2£ £8+t °BE § -~k
®~2 8- -¥38° §«+ B ~pEY¥-" 88~ ° 8t °BE ~ J « K« K~=®+C ~ — ~4
TEEL£pKpERE~2"82 t °BEPE ¥«- 0§ 8§~n3 8§ ~¢¢Cg~°PE S
¥ 8«E3° 8C ~~C B-223° SER®%*-° 82 8- £ F-2 £ £8«g83 T~°" £
q~6g—- §§«C> 4 ¥¢~"+28Kn 2 8§23 8O- R ELELESPELE«~EB¥EC~
«6¢8 1T+808 | ~OE2§ ®-2-3° § + £ £8§+«£2° Ng§-~®° £«h«&
CE- 8gx~" BEKH¥ 8«£23° ~3p8L£0O2- B° 8§ ®E° - 8F¥~3 ~° £
B ~-«®8% Fo-° «8BELEL£8f~¢g—- §8¥~0~°"£8~C~p3>®@3 3° §+
C~+~88qt" §xg8 ~«uC-«8(g~>8 «8L£ 8 ¥~C+ §8«C€° - %°-CH~j
PE &8§8§ 8§~ &° 8§ ®F- £8§ - 2 °O©L £ &-~-(8+8«&EC - ®&K23° §
~0«- |I=C~««~Q¥&83° " a—43~f 8§ ¥ '°~f §~C~+t~JEE¥~F~4
PESPHTESK« + ¥+-8BR° A8 ° WR £ € ~« Q%28 ®2 §- | £E¥ &P~ p ¥

NRT



QKi~- §38§-= £ °8§= «§-E°-281= °"-«%E §i= "£°-=
t~ ~°qQ-~HB<P&I°=&2EE~«Bx]| = ° - ¥-

* £ ~¢8= -£¢2£328+| =4+~ ~C-£ 8§
pE«-] -=-2C~q= ’ " E-=-£ 8§¢C~-K=Z«~q=p-°8t=~
PpE«©3388§= ~° f£-2a.¥8§3°8= 8§ FEqqE~ -8 ~8ut§3-3°88=18 aq ~ ~ 9
¢C£2 ~33° ~C¢r~=p2£82 8| =° ~x~j =" £°="82 . §q=«8-£° ~
-8  qf 8§x= t~«£j-8£°-= © 2EL£  ~ £K= ~«82-«= 2 §2f
«-T+t£-8£ 328§= «8-£°~2£ 8§§+x=3«E2ELEE- ~=FF~-GF4
8 ° FB®«~-C¢8-8+t=x~HMEY " «w--~UE¥E-xX
RK¥a. ~2a3g£,£°¥£280% 2= ~,~°,E£= EKpK= 8T ~a8§ 7§
¥~«-pn £3238= p-°t+t«8«~"~28= w °£ 8= pUN8§-a-~= @2
g8 ~n8§ @£ §+= ©O 2£  8§+= ®°- 2 f£«~2tK= +2~28§~p
g8 ~no8 £ 8§x= «-02£=«8«-9828 " ~=«~q8§= 3£ °8§°
©~2 £ +2p8K=¢~2~7328§~=-~ 8§ £ 8§=+-~pu-§+£8=¥f£-2
¥~0°«~"£ 8+q 8§+tK= °8§¥= ¥~°f«-£ ~gq~= ¥~«-1= "
3@8= 2~pn8a@apg§= ®8§° " £2a8§= °8§¥ e~ DO

+
+

i £,
© a£ 8§+x=~°£=~°8x=°£0-«£-¢C8° £ 33aJKEPE«CTH¥=«=
~, £ 8= £ ~¢~%x7" " ~= ££ 2-°£ §x~= ¢~= x80°«EE
¢--£,£]l = ~-£ 8§+= «Q?@8§~-=-°¥~-328z=«C¥E-L£23+~=
«-®-"£ 8§8+x~C«8= p~-£-£ 328= «O~j °8 ©-2 - ¥8§83°

+ i =
A~ T E-f 8§~=C~&>NHE -8B 88§= 0 2 £ BiF+=3j8RAL°
w8°8§q~¢C8= 8-+2°3 «£-28+= °-28§= - 8+= 2£°8§2-°
¥~ pf«j £28= ~-f£ 8§x=¥-~-~pnug2f §
~0f 8%x=~-2~28 «~=3%¢~=pE£~+x°32.+
¥~-a+x~ 0 °8x=x~p3w £28=32¢C~=¥~F9
SK+xt2 ~28~p8§=¥~-978283a8§~=wWw~«8xt=«~C-8§~-8="£2a8§+=¥

"£88+=°~8--2p8=+0~°-£ §§+x=-°8=3 ~-8=¥~«-8§: -
8 ~-a8K= ¥°~-2~28+x= "¥308+x= «8-£°~2f£ §x=pE«ij £
C-¥°j= "~ ~2~°f s3838= © L £ §= ~ T E£-£ %] = «-~
¥~ °jE£3Ef 338z ¥°~o~2f 84+= ¥~°¢C~2£718+t= «~" £
¥° ~a~2f£ +=pf£fxt~ ~«£ ~=C~=W&CEGFCE2GI-=%71 =+
¥°- 38 ~°8~428= +~T£zx9 ~- £ 8§q-~-~= M~ ° «-°C¥-£-38
+~83  £38§°- =2+t~ «8+t~Qq 8§xt=¥~«-3+t~CE£E¥~°8~X

7. ©~ ©~+88§ ¥~a~«~°T£ 323 = 8§8O~-- 8§23 °= «£° =E£

o I+
I

«- °o- ¥ ~°EHnpligiddylon Andreanzsky, Agathoxylon Hartig, Xenoxylon Gothan,
Podocarpoxylon Gothan, £+ ~" ~° ~3 ¢ - ¢ = p~° «- ¢ ¥ £ - S8 SmplicoylHrE S.
hungaricum Andreanzsky, Xenoxylon latiporosum (Cramer) Gothan; Podocarpoxylon Svanidzei n. sp;
Agathoxylon, «.desnoyersii (Lemoigne) Philippe;

UK+2 ~28~p8=a~«~°f=w3w3«pu-"~°q~=w" @£ 8§+=«~¥~2¢

© 8L ~1 = °- HEAPE—E ~= «-¥ j~= ~0¥ E£¢¥§-~= p
0° ~¥«f£-2£ §+=+~U-8§+§=pE«~C¥E-3 . ~| =~¥°E£q £
®° - | £+£ §+=¥f£- §«§3°8§=C~=¥E£-C§-~«§O3°§= ®§°
°~§- £ §+£=2£°8¥L£-3238=0—=~REGTEF ¥E£3 L5 54 -2

NRU



VKt~ ~°q £28-x=f£°- -3a=¢«3 £32«p8l=p~2 ~HA£&§° -5

«3 £33 «8+t=~0«-+t~"23°8=©-23f §-&HELEE L=+~ {8+t~ ~-p§
t3°t28+="¥%*88=0R=£°q£328] =j-~- 8§28§=°-¥-°) =«
©-2£ (8~ =°-«£?2 8 ¢=«?i§--~CE -=¢~-8p-32£ 8§+¥F

¢C¥£-828§K= ~«= 2~0£q- ~Q~= «~*~38x= ~2°§ | §§4
-~©£q- ~gq~= 8= «~+~28+=8C¢C£-2808j 8°L ®©=3L"T
PECE¥~C¢C= ¢~C¥8-¢C~1= °-«= «Ep| £0¢J8% =" T 2= «82§
«E2 ~RP-8RE~=pPp~°«- «-§2§=3a2°LedWwfE°¥¥E§ELEEEL=-E
°-« 3238§= @®8°- *£-8F= ¥~+2f~282f 8§+=pELECE¥~C=
~«Y°£09g8q=«¢Ef ~°£="8°~-8+t=-Xo08§-28§23°=-0-«®2 L |

£O- 7- «§OC8§+~=¢C~=«f £ " «£-28§+t=z«f«~°q%2f ~K

I+

NMK?2 ~2 §~p § = ¥~-978232a8~= i ~4L8CE | §B8+t=E- ®BE° +- =
-_|--i§_©3a2303a§=¥~o£«_|:«~oqr§i:i_2§a§=¢~=(
- «@f §j=~ 283°=¥~"a8f ~4t=~(CE-£-=-°¥~-8 ~|8§

NNK2 ~28§~p8§=¥~-978§2832388§~=-«~QqQL£«~2808+t=«-C£28§°£ §
C~j 8= ~«- ¥—~€E£-2&H - " £2 ~¢C= ¢~= «~g£«~2808+t=p
T¢8--+=£0-2-¥83X=0®°-jEL£E£ | E

A
1
l

NOK?2? ~28§~p8§= ¥~-7883388§~= -~"@q- 8x~= ¢~= ¥~ 8§+
C~-~7~°"£ 8§x~=¢C~=§J~OE=8D28+F §~-- 8§x=~3; §4
t~ «8~-- 8§+=£0---«80PEGE=RHefHL£28~4X 8§

NPK~p°-«p8=«-jE£«388§=(¢~=¥~-978§2832388~=5~"(q- 8+=

~,°8x= g~-~«£¢°-"£= 2£C¢C£-;8EL 8= £ ~¢~=x¢

~«~*tQ~-l= pf£tpuy~"28288= ¢C~= ¥~~-~28 £ 338~z «t
«-fJ«~°"£ ~l = «-097-"-~1= «+t8§8288§60~b=xt£~8aq= -
-~ Qq- «-«f«~°£ £238= T £.£ 8§+= +2°~2f£¥8§Ef §I

«°Epn  £2- 8§§+£=@®°-¢3 [ 88+t= pu~°«-£ 8+= ~3 ;82 L+F

+q ~=~"23-33°8§=4+-08§qT£L£ 8§l =°-«£2q~=¥~q ~2§+
¥~- 8§Q~8E£E=¢+«-20O8CE 2- ~tz=«-8p —£R- a~C=¥~-

NQK~p° - q4p8 «-C¥£-828= ¢~= ¥~-98§a83ag§g~= --~"q- 8§=

- °¥~-§, ~| §IPEEFI0£©F+§=«§, ~-§1 =t~ «§~-- ~|=n
°-238§= £0--«8§O0~p8§= C~=  £¥~ 2fL£a~= o~ [PE- G = §

£¥8§--328§= ~+®f 2£ 8§l =-~"q- 8+= «t-po28§- = ~,
2 f£-C£-j8f£ 8§X= ~«~xQq~-l= ¥~~-~28§ £ 338§~z 5~
t2°~2£¥8f£ 8§=-~"0q- 8= «-®-"£ ~*xq~-=¢~0~"p8"°
¥~-"8(q~°£f£ 8+=-FO-iB~-BOPECLY¥YELE 8l =-~"Qg- 8+= «-

+
¥~C~«3p~ £ §+EO-§«BO3°§= £¥~ A L-~=«*-02§- 4

NRRE =%+~3 03 -8+t=£0- --«8§03°8§=¥2a. ~ag§ ~ji8§~=fof 2
g~ 8§+30~38§= ¥~«-. -£-£ §+= pE+t~ ~«§+x~¢C1l= ~+£ £
®-280F° =¥2- ~2§ ~{8§~-p§=~°"=2-¢~="~"£°q-ql =°
~«=«f°8 =" T E£Aj=8AaC~=¥~¥"~ aCE£+x=¥~°0 £328§=q

It

NRYV



J EC° - ¥E£-3 .  ¥E§+=¢~=4~§-9g8§-°-=¥E£-a.¥5E+=«§«
NSK? ~2 8 ¥p-§- 18§23 2§§-gF£>2- ¥§3-°5u§2- PEC°- ¥E£- 2 - )

NTK~+~"23£q= ~of~, £q8§+= 2£°8§2-°§~= Q£F--2-¥§4T1= ¢
q8q-£32=_,--2~p8§= ¥~«-8.-= ~2£f 8= ¥~-1+t~ 0" °F
¥£E-£2803°8§=0-«®3L +£ 8BK=Z¥£-¢8-~«803°8§=@®°-j{
+§ °j- °8§ §= O©O~---,-«8E£°E£ ~= ¥-~3®§ %~ |£§ 3233
,__|~a3°_ §q: ¢ ~ = 2£_2__,§©3°§= g~_2_°§: T ~a £
¥~¢C~«pd- £2=°-2334+=~+°33af +=2L£RH[2AEV/FH=G=BLHyEH

NUKE§UuE+ ~£p~=p-23£ 8§x=2~£ @33 ~2~{8§-=«~°~¥EF §
£E-8t£ ~= ! §¢°-¥E- 2. ¥§3L-§== «pEfg°- CEE+g+k «§0o £ 32

NVK~° £« S2E~+8§3#3F30° «, ~°¢&Qq°- ®- ¥B+2F° @+ £

- «= «xt-no88§-+= «€¢68§¢C~°8= +~T£2 «nu8e-£ 8§= ¢~-~°

C~T«~°£ ~x=«f-2-¢=2~°" £-8:P-PE¥FL&gE+8qg=pF2-°
«83TE£¢~" ~¢= ~«8x~1=-"£2~=pf«q £ ~p8§= ¥2.- -~
tt8°¢E£ ~1l=°~j= " £.-28+t= £+~+80£q-¢=3-¢~= 8§ =
«qQ~" ~°8=~«-j~a~=«C¥-«~°E- +T=8«~p8&I =°- «=«~2
t~o3w a8 ~¢= ¢C~3QEL£LB=+xH3 IQtcELEGL~3 °3 - += ®°~ 2R
,£E£- °8° 8= +t~p3w  @f §K= °-¥-°j= +t~0°«(QqQ-= MUE°
¥~«-j¢82f §C¢C~-=~°8§x=j-- 8§28l = "£.-83°8§=+8§01
~3 838 f £38§= ¢~= «-8§p  m£2-" ~a28~]| = ¥2. ~a§  ~f 48
®8°-pg= ¥~o~°qq- CEWBELEO AL £«-~0-8p-32= +~08¢
§ a883°8§= ¥~~_ °£ 8§ql=°~C¥~-=,  -¥~¢+~0~j- °8
p-°84+4=_, £~0«~2£f£ 32a§=~¢¥8g2§= § a8~ =qgf£-2- ¥4
«~ = ¢~m3wWw-f 328= +t~QqQ~-~FEO= -+« 8PP E° +~ ©OF~ §
°-«E£@q~j = «qQa@8~«~8pp&ELEE-~ ~-8= ¥~ 28 f B EWE

¥a8. ~3§ ~{ §8§4£=-£¥~28§3°8=2£-C£-] 8E *£~=C~=¥~c¢

®° - | £+£ -§«28Ef G~ 2. °§L-HE 38§EEL 2385 £, £ ¥5 4 -
“£¥~2838% 5¢~8§ -~«8 -E£3FR38¢--8§8C¢C° - O ~«pBxE£ 2 -¢ -8
PE«CY¥-f«8 ®23 ~2 ~RE£E8Y- ¢CPB~«~°2 ¥~° L «l-+E~«£¢-03q°
1 8¢° -0 ~-WE+- £-° . £ 08F8- «£QL£~8+-~ °X818(

*-f£ °8  =®8°- £ (q--=«~ *8«~23°~¢=«8§~02-£ 3

«8§-£°~23°8= py.-28+= +t~ ~C-x= «~°~¥£ 8§z

i ~2O0£3% 2 §=t 3°082f 8§+q 8§+x= E@QSUF= | 8¢°-¢8§-~c«
’ £

1 8¢°~ 280 °"BEFXEY¥~«-- -£-£ ~, £K=«~°~¥ §+=pELo-
C~C¥E£-§2§ -= £~p2~2-= ¢C£ §2£ §= ¢~= ¢--8§x= ¢~
o_((a§+: ¢°_i,.._i: i"'§o«§i= «§ﬂ£o~a30§: l.l'a§i=

+ d
3,°3 7 £3. .- 0838=¢C~=£0-°2-¥83°~¢=¢C~=7~°8§=9- °8§

g~-"~«£¢O~7£ °8L£°F{L g «u ~EGSqQECE-2- ¥§E§R®E 2af
¥~¢C~&Kaj~p°-«p8§=¥~-¢48383x2g-f2.+=-«8ug8+t " Ep~=u-
t~«£3°£-= PN~ «-«~°~¥f 8§+t= «8§ -8qg= ~q 8§zx¢£
¥ ~-a«~" 8. ~p8§= «8«C¢C8-~°£= «--8§2-°8§-¥8§= 97 ~¢

NS M



M- ~2 ~«0£E£ 8= -~¥£ - £ 8§+= t~p3~2£ 8§q= «- ®-
¥~~-~28 £ 32828 «¥§8=-pECE¥Ef 8|l =«8q8Qqf 328§~=
°-«@f£ 8§§j= pPE8-8SpPE ~= t~F2«f£@8= PN ~2«-«~°~¥E
H-23F£ §+= -°¥~,33§= 3 = ~°~.°¥~3a3§= 2. +§0O~-
«-jE«3838§~= | ~20FL£328§= 2. +8§O0O~-2f£ 8§+= «8§u8§zt
°~¢£-- °8° 8= «~ T E£-£ @£ §x= °30Of §= C¢~= £zx-=
n-°«~28 £ §g=C~C¢C¥£-82= o0 °3a~¢C=C¢C~x~p £ =0-

OMK~p°-«8= £T£ ~= O~ - ° 8- 8§+~q 8§+t= 8§+x£q9g= «=8p
~°8¢32a= - af p8= «jf£~°£3388= +~0~°8x= pEf «&H
PE«j8°f£ ~= «8x8= °~j8--~23°8= ¥~«-- £-£ §x= ¥
-°8¥8-~23°8= «£q-¢C8= p-28+t= ~0%«328§°L£ §x~| =
~°8¢3 2= -=£ p8= «jE£-~°£338= +£~0~°8+= pEf «-A
«-8p  ~m£2-" ~-8= pE«i8°£L£ 8q= COo0f ~-C¢CE£?2- ~&F+ L 8
T~°¥f 28 8+t=-«-«2~a8~X

ONK~p°-«p8= ¥~-9782a3a88~= C¢0f ~-C£2- 8§x= «£2~¢-3
°-¥-°8j~~= £°- 8°f£ 3288 = C¢£o-°«8°EL£ 3ag= df
c£O0%2a28" ~; 8§~ = ~°8§§¢C328= O28«~28+t=  --2£ p8&= =
-°8¥8§-~23°8= «f£(q-C8xt= ¥~«EEGFE B=~° &L= (p £
«-x~"288~5- 8§+= ¥~ °C8x~=C¢~=¥~3¢~ --£ 8§x= pu§
H~° «-~C¥E£2%1] = 8 -£f£ °8 8= «~*x~38f 8+= ¥~«-- £-£F
¥~3«"- £+xf£ ~=¢C~=0®°-j£+x8+x=¢C°-8§+t=pf£«j8°EL£ ~X

OOKE-2-¥83°8= ¥~°f«-= ~C~«8§~a8§+x= .-Z£¢6408§2°§~
t~ «8§~-- 8§x= 3p3~2.= . §f 28§~K= £ 8§+x«8§E£°§=
t~°¥f 2. ~=C¢~=~KpK=¥£-23-¥83°=¥~°f«- £=, 6 £«

. | = o

¢C~2  §°Qq ~=¥~-39°E£23~¢ & =2£%5=¢ =2 (8° q  ~=, -

~°=q~"2C¢CE ~|I =pECE¥E8I] =°-¥-°| = U EHES-] 3= «¥ANBE «L£8~=K¥=
«8x8§=¢C~j ~ = | = ¥~-78a3ag~= ¥f£-2._.¥8§3°8= ¥~°F¢
2 £ —S-¥£-3°8=  f«- «ECE 8§09g= «~xtp8&= «8«¢8§-~°£=
PpE £ ~w? - = ~° ~2 8+ =« § - 8§« &=« =—(8&-q X

- «= 2£7-§03°§= ®°-¥°£+§+= © ~2-

« § £ °

$iT1-£9qp8
iZ~2§£ §

, Jt2~2g5sruggaqe 8 TT | ¥TeoiEc
o §L=~a§+L©‘a§+3:q;~-+~.ﬂ@ £ 3 ~¢¥82 8§
- - - a- «E°|¥~«- «ij £«

¥ g°
¢£ 8
°~-. @

NSN






