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RKIn 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 longitudinal pressure
fall.The exact general solution of problem is obtained.
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NKBy 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 ( )w tν 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 functional dependence

of the form ( )T tδ = ( )tγδ . All physical characteristics are calculated.

OKBy method of separation of variables, the functional solution of a number of boundary and boundary-contact
problems on thermo electric elasticity 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 elastic body is considered as transtropic (transversally isotropic)
with surface isotropy r=const.

PKIn 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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PKIn this article we considered the unsteady flow of a viscous incompressible electrically conducting fluid in
annular pipe under external radial magnetic field. An exact solution of the problem in the general form and its
extreme case are obtained.K
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QKBy 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
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To determine the thickness of the dynamic and thermal boundary layers, differential equations are obtained
and exact solutions were found in special cases when the injection velocity varies according to different laws
and between the thicknesses of a functional dependence of the form )()( ttT γδδ . All physical characteristics

of the flow are calculated.
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Ķ̄ ~°³«§w£

«Ḱ ~°¢§~p´§ª§

§±²°§³ªJ©³ª²³°³ª

w£¥ª£ p§¥~«·£¬£ ³ª§

«~±~ª£ §±£©«¬§²°§¬¥§K

OMNP

¯³q~§±§±=~K

µ£°£qª§±

±~¶£ª §±

±~¶£ª«µ§¤

³¬§´£°±§²£²§±

¬~p°«£ §±

©°£ ³ª§

Q

NTqKq£´¸~w£
§K§°¢~¬§p´§ª§

§K§°£«~p´§ª§

«K=p~´ª~·~w£

¥K=«±~°~p´§ª§

¸o´§±¥~°£«±~¥°£±§³ª§

¸£«¯«£¢£ ~±~®°²

¦§¢°²£¯¬§©³°

¬~¥£  £ ¸£

OMNP

f

±~£°q~p°§±

©¬¤£°£¬¡§§±

II©ª¶£q§±

¢~ ª §±

µ·ª§±

£©±§±²£«£ §J

¢~¡´~¢~

°~¡§¬~ª³°§

¥~«·£¬£ ~

p°«~q~

©°£ ³ª§Iq±³I

q §ª§±§I=OOJOQ

§´ª§±§

T

NUfl. •. ‚����£����,
‚. �. ‚����£����
'. ¶. '��¡��¡�

•��������������‹� �����
�������¤ �¤⁄��‹¥

������������ ƒ��¥��‹ OMNP

f

±~£°q~p°§±

©¬¤£°£¬¡§§±

II©ª¶£q§±

¢~ ª §±

µ·ª§±

£©±§±²£«£ §J

¢~¡´~¢~

°~¡§¬~ª³°§

¥~«·£¬£ ~

p°«~q~

©°£ ³ª§Iq±³I

q §ª§±§I=OOJOQ

§´ª§±§

U

NV°K=¢§~©¬§w£
§K=§°£«~p´§ª§

pK=©³®°£§p´§ª§

®K=±§t§¬~´~

¥ª ~ª³°§=¢~q  §±

¤¬¸£=©ª¶£q§±

¢~ ª §±=£©ª¥§³°§OMNP

f±~£°q~p°§±

©¬¤£°£¬¡§§±

II©ª¶£q§±

¢~ ª §±

U



PP

qK=±³®~²~p´§ª§³±~¤°q¶£ §±=¢~¡´~ µ·ª§±

£©±§±²£«£ §J

¢~¡´~¢~

°~¡§¬~ª³°§

¥~«·£¬£ ~

p°«~q~

©°£ ³ª§Iq±³I

q §ª§±§I=OOJOQ

§´ª§±§

OM§K=§°£«~p´§ª§
¸K=£¸³¥ ~§~

«§µ§±¯´£p~=¬~¥£  £ §±

~¥£ §±=²£¯¬ª¥§~

«£q¢§q=II©£¢£ª§

¥°³¬²p§ K

OMNP

fff

±~£°q~p°§±

±~«£¡¬§£°J

®°~¯²§©³ª§

©¬¤£°£¬¡§§±

II¥~°£«±

¢~¡´§±I

~°¯§²£¯²³°§±~

¢~«p£¬£ ª §±

q~¬~«£¢°´£

®° ª£«£ §

p°«~q~

©°£ ³ª§±²³J±

µ·~ªq~

«£³°¬£ §±

§¬±²§²³²§K

 °¨«§I=OVKMTJ

QKMU

NM

ONªK=`~ª~w£
¸K=£¸³¥ ~§~

§K=§°£«~p´§ª§

`~±~p´£ §=¬~¥£  £ §±

~¥£ §±=²£¯¬ª¥§~OMNP

fff

±~£°q~p°§±

±~«£¡¬§£°J

®°~¯²§©³ª§

©¬¤£°£¬¡§§±

II¥~°£«±

¢~¡´§±I

~°¯§²£¯²³°§±~

¢~«p£¬£ ª §±

q~¬~«£¢°´£

®° ª£«£ §

p°«~q~

©°£ ³ª§±²³J±

µ·~ªq~

«£³°¬£ §±

NN



PQ

§¬±²§²³²§K

 °¨«§I=OVKMTJ

QKMU

OO̧ K=£¸³¥ ~§~

§K=§°£«~p´§ª§

ªK=`~ª~w£

µ´°§ª¤~°´~¬§=·~ª§ £ §±

±§±²£«£ §±=¥~«·£¬£ ~

«¬ª§q³°=«p£¬£ ª ~p§

OMNP

gK=II«p£¬£ ª ~

@PEPMFI

q §ª§±§I=±²³K

NM

OP̧ K=£¸³¥ ~§~

§K=§°£«~p´§ª§

ªK=`~ª~w£

~K=£¸³¥ ~§~

«³¶±¬~¢§=·~ª§ £ §

«¬ª§q³°

±~¶ª«p£¬£ ª ~p§

OMNP

µ·~ªq~

«£³°¬£ §±

§¬±²§²³²§±

±~«£¡¬K

p°«~q~

©°£ ³ª§@SUIq 

§ª§±§I

NO

OQSh. Tserodze,
V. Gogilashvili,
N. Tsignadze,
M. Sanikidze et. al.

On structural analysis and
synthesis of transformable

systems with regular elements.

#4(53)
OMNP

International
scientific jouenal

,,Problems of
mechanics� Tbilisi

NO

OR§K=¯´~°~§~ «¸§¢§=©¬±²°³¯¡§£ §±

¢£«¬²~gq~¬

¢~©~´p§°£ ³ª§

²£¯¬ª¥§³°§

®° ª£«£ §K

OMNP

±~«£¡¬§£°J

²£¯¬§©³°§

g³°¬~ª§

II«p£¬£ ª ~ K

NEOUFK

Q

OS§K=¯´~°~§~
pK=·~¬`~p´§ª§

p£¬ §±=¤~±~¢¸£

²£°~¸§²³ª§= ~q¯~p§±

~o¢¥£¬~K

OMNP

±~«£¡¬§£°J

²£¯¬§©³°§

g³°¬~ª§

II«p£¬£ ª ~ KNEO

UFK

P

OT§K=¯´~°~§~ p£¬ §±«qª§~¬§«¸§¢§

©£¢ª§±p£¡´ª§±

²£¯¬ª¥§³°§¥~¢~µ·´£²~K

OMNP

±~«£¡¬§£°J

²£¯¬§©³°§

g³°¬~ª§

II«p£¬£ ª ~ K

OEOVFK

Q

OU§K=¯´~°~§~
qK=q~´~w£

¯´~ ³ª§±=©£¢ª£ §±

¥~«~¥°£ §±=¥~°£p£

¢~«³p~´£ §±=p£«q¶´£´~K

OMNP

±~«£¡¬§£°J

²£¯¬§©³°§

g³°¬~ª§

II«p£¬£ ª ~ K

OEOVFK

P

OV§K=¯´~°~§~ ±~°q³ªp³~¥~¢~¶³°´§±

£ª£«£¬²£ §±~·°¢£¬§

©¬±²°³¯¡§§±p£¡´ª§± OMNP

±~«£¡¬§£°J

²£¯¬§©³°§

g³°¬~ª§

Q



PR

²£¯¬ª¥§³°§¥~¢~µ·´£²~K II«p£¬£ ª ~ K

PEPMFK

PM§K=¯´~°~§~
qK=q~´~w£

¥°³¬²§±¥~«~¥°£ §±¢°±

¥~«´ª£¬§ª§¯´§±©§ ££ §±

¢~¸§~¬£ £ §«~q§

ª§©´§¢~¡§~K

OMNP

±~«£¡¬§£°J

²£¯¬§©³°§

g³°¬~ª§

II«p£¬£ ª ~ K

PEPMFK

P

PN§K=¯´~°~§~
£K=«~ª~¬§~

¯K=¯³q~q£ª~w£

«p£¬£ ª ~=²³°§¸«§±

¥~¬´§q~°£ §±=~³¡§ª£ £ª§

®§° ~K

OMNP

©~´©~±§§±

±~£°q~p°§±

³¬§´£°±§²£²§±

±~«£¡¬§£°

p°«£ §±

©°£ ³ª§@R

U

PO§K=¯´~°~§~  £²¬§±= ³¬£ °§´§=«±³ ³¯§
p£«~´±£ ª£ §±=«®´£ §±~

¢~

¥~«·£¬£ §±®£°±®£¯²§´£ §

±~¯~°q´£ªp§K

OMNP

±~¯~°q´£ª±

£°´¬³ª§

q~´¢~¡´§±

~©~¢£«§§±

p°«£ §±

©°£ ³ª§@NI

¥°§

S

PP§K=¯´~°~§~
qK=q~´~w£

¯K=¯³q~q£ª~w£

«p£¬£ ª §±=«£¬£¨«£¬²§±

¥~³«¨ £±£ §±=¥¸£ §KOMNP

±~¯~°q´£ª±

£°´¬³ª§

q~´¢~¡´§±

~©~¢£«§§±

p°«£ §±

©°£ ³ª§

@NI=¥°§

T

PQpK= ~¯~¬§w£
´K=ªª~w£

§K=`§²~w£

«¬ª§q³°§=«p£¬£ ª ~

«³¶±¬~¢=·~ª§ §~¬§

²£¯¬ª¥§§qK

OMNP

gK=II«p£¬£ ª ~

q §ª§±§=@NEOUF
S

PRpK= ~¯~¬§w£
¬K=«±¶§ª~w£

§K=`§²~w£

 K=±³°¥³ª~w£

p£¬ ~J¬~¥£  ~q~

p£««¤~°¥ª~´§©£¢ª£ §±

©¬±²°³¯¡§³ª§

¥~¢~µ·´£²£ §

OMNP

gK=II«p£¬£ ª ~

q §ª§±§=@OEOVF
NM

PSSh. Tserodze, V. N.
Tsignadze, M. Sanikidze
et. al.

Diagrams stiffness characteristics
in cross-section of deployable

pantograph systems in
transformation process�.

@QERPF

OMNP

International
scientific jouenal
�Problems of
mechanics�
TbilisiK

V

¥~¬¶§ª³ª§~=«§µ§±¯´£p~=¬~¥£  £ §±=«p£¬£ ª §±=£°qJ£°q§=¶£°¶§I=©£°w¢©£¢£ª§



PS

¥°³¬²p§K= ¥~¬¶§ª³ª§~= «§µ§±¯´£p~= «p£¬£ ª §±= £°qJ£°q§= ±~¶§±I= ©£°w¢I= `~±~p´£ §

¬~¥£  £ §±=~¥£ §±=²£¯¬ª¥§~K=¥~¬¶§ª³ª§~=«¬ª§q³°=«p£¬£ ª ~p§=¥~«·£¬£ ³ª§

·~ª§ £ §±= £°qJ£°q§= ±~¶£W= µ´°§ª¤~°´~¬§= ·~ª§ £ §K= ¥~¬¶§ª³ª§~= «¬ª§q³°

«p£¬£ ª §±= §¬´~¡§³°§= «£q¢§J«p£¬£ ª ~= «³¶±¬~¢§= ·~ª§ £ §±= ¥~«·£¬£ §qK

«¡£«³ª§~= «¸§¢§= ©¬±²°³¯¡§£ §±= ¢£«¬²~gq~¬= ¢~©~´p§°£ §q= ²£¯¬ª¥§³°§

®° ª£«£ §= ¢~= «~q§= ¥~¢~µ·´£²§±= ¥¸£ §K= ¥~¬¶§ª³ª§~= « ~q¯~p£ §±= £°qJ£°q§= ±~¶£J

²£°~¸§²³ª§=« ~q¯~p£ ~=¢~=«§±§=~o¢¥£¬§±=¶£°¶£ §K=¢~«³p~´£ ³ª§~=p£¬ §±=«¸§¢§

©£¢ª§±=p£¡´ª§±=²£¯¬ª¥§³°§=¥~¢~µ·´£²§±=®§° £ §K=«¡£«³ª§~=¯´~ ³ª§±=©£¢ª£ §±

¥~«~¥°£ §±= ¥~°£p£= ¢~«³p~´£ §±= °~«¢£¬§«£= ²£¯¬ª¥§~K= ¢~«³p~´£ ³ª§~= ±~°q³ªp³~

¥~¢~¶³°´£ §±= ±~·°¢£¬§= £ª£«£¬²£ §±= p£¡´ª§±= °~«¢£¬§«£= ²£¯¬ª¥§³°§= ¥~¢~µ·´£²~K

±²~²§~p§= «¡£«³ª§~= ~¶~ª§= ²§®§±= «³¶±¬~¢§= ·~ª§ £ §q= «p£¬£ ª §±= ²£¯¬ª¥§~K

«¡£«³ª§~=p£¬ ~J¬~¥£  ~q~=p£««¤~°¥ª~´§=©£¢ª£ §±=©¬±²°³¯¡§³ª§=¥~¢~µ·´£²§±

´~°§~¬²£ §K

³¡¶£qp§

±²~²§£ §

@ ~´²°§L=~´²°£ §
±²~²§§±=±~q~³°§I=g³°¬~J

ª§±L©°£ ³ª§±=¢~±~¶£ª£ ~

g³°¬~ª§±L

©°£ ³ª§±

¬«£°§

¥~«¡£«§±

~¢¥§ª§I

¥~««¡£«ª ~

¥´£°¢£

 §±

°~¢£

¬ ~

N Sh. Tserodze,
E. Medzmariashvili,
O. Tusishvili,
N. Tsignadze,
J. Santiago Prowald,
C.C. M. van t Klooster

Mechanical Supporting Ring
Structure

CEAS Space Journal of European
Aerospace Societies. ISSN 1868-

2502.

Volume
5, Issue 3-4,

CEAS Space
Journal

Netherlands

pp 185-
194

¬~p°«p§=¢~±~ ³q£ ³ª§~I=°«µ~©´£q§ª§=©¬³±§±=¤°«§±I=£°q«~¬£qq~¬=±~¶±°³ª~¢

¢~©~´p§°£ ³ª= °«~¥= ®~¬²¥°~¤³ª= o£°´~¬= ±§±²£«~±I= ~¬~ª¥§³°§= ±²°³¯²³°§±

®°§¸«³ª= ¤°«~±q~¬= p£¢~°£ §q= ¥~~`¬§~= «£²§= ±§´°¡§q§= ±§¶§±²£= ¢~= «¢¥°~¢ ~K

«®§°¢~®§°£= ±~°²·£ª£ §±= ¢§~«£²°q~= ±¶´~ ~= µ~°«p ±= ±~«¥~¬¸«§ª£ §~¬

±²°³¯²³°~±I= ±~¢~¡= ©~°©~±§±= ·´£ª§= £ª£«£¬²§= £°q«~¬£qq~¬= ¥~°©´£³ª

©~¬¬¸«§£°£ ~p§=§«·¤£ ~K=©¬±²°³¯¡§~=¢~¡³ª§~=£´°®~²£¬²§q=@RVSK



PT

±~«£¡¬§£°=¤°³«£ §±=«³p~ ~p§=«¬~µ§ª£ ~

±~¯~°q´£ªp§

@
««¶±£¬£ £ª§L

««¶±£¬£ ª£ §
«¶±£¬£ §±=±~q~³°§

¤°³«§±=`~²~°£ §±

¢°=¢~=~¢¥§ª§

N §K=¯´~°~§~ ±~¯~°q´£ªp§=±~«p£¬£ ª
±¤£°±=¶£ª«wo´~¬£ª§
±²°³¯²³°£ §±=¢~¶´£µ§±
~³¡§ª£ ª §±=p£±~¶£ 

OUJOV=§´¬§±§=OMNPµI
q §ª§±§=q±³K=®K
¥³¥³p´§ª§±=±~¶K
£©¬K=§¬±²§²³²§

O §K=¯´~°~§~I

qK=q~´~w£I

¯K̄³q~q£ª~w£

q~¬~«£¢°´£=¯~ª~¯«p£¬£ ª §±

®° ª£«£ §

OUJOV=§´¬§±§=OMNPµI

q §ª§±§=q±³K=®K

¥³¥³p´§ª§±=±~¶K

£©¬K=§¬±²§²³²§

¥~¬¶§ª³ª§~=±~¯~°q´£ª±=±~«p£¬£ ª=±¤£°p§=~«g~«~¢=~°±£ ³ª§=®° ª£«£ §K=®§°´£ª

°§¥p§= ~³¡§ª£ £ª§~= ¶£ª«wo´~¬£ª§= ±²°³¯²³°§±= ¢~¶´£µ~I= °~¢¥~¬~¡= ~°±£ ³ª§

«¡§°£°§¡¶´~¬§=¢£®~°²~«£¬²§=£©¬«§©§±~=¢~=«¢¥°~¢§=¥~¬´§q~°£ §±=±~«§¬§±²°p§=´£°

~¶£°¶£ ±= §«= ¤³¬¯¡§£ §±= p£±°³ª£ ~±I= °~±~¡= q~¬~«£¢°´£= «p£¬£ ª ~= «§q¶´±K

³p³~ª¢=¯~ª~¯«p£¬£ ª ~p§I=·´£ª~¸£=~¯²³~ª³°§~=¯~ª~¯§±=¡£¬²°~ª³°=¬~µ§ª£ p§

«§«¢§¬~°£= «p£¬£ ª £ §I= °«£ª§¡= «~q= ¥~°p£«= ~°±£ ³ª§= p£¬ ~J¬~¥£  £ §±= ¢~

«§«¢£ ~°£=²£°§²°§£ §±=¥~«~¥°£ ~±=«§q¶´±K

¦§¢°§¬g§¬£°§§±=¢£®~°²~«£¬²§

¢£®~°²~«£¬²§±=¶£ª«wo´~¬£ª§W±°³ª§=®°¤£±°§ª~ª§=oo£ª§~¬§

±~«£¡¬§£°=£°q£³ª§±=®£°±¬~ª³°§=p£«~¢¥£¬ª ~W

±°³ª§=®°¤£±°§W

¥~¥p§w£=p~ª´~X

¥~´~°¢~p´§ª§=¥§´§X

¥´£ª£±§~¬§=q£§«³°~¸§X

¥£¢£¬§w£=¸³°~ §X

¢~¬£ª§~=¸³°~ §X

©¢³~¬¢~°§X

«µ¬£ª§w£=~°`§ª§X

±~·´~°£ª§w£=~«§°~¬§X

·~ª~ £¥§p´§ª§=«§°§~¬§X



PU

~±¡§°£ ³ª§=®°¤£±°§W

~« °ª~w£=q~«~¸§X

~¶´ª£¢§~¬§=~ª£¯±~¬¢°£X

¥¥ª~w£=~´q~¬¢§ª§X

¢~ª~¯§p´§ª§=¥§°¥§X

¥³ £ª~w£=¢~´§q§X

¢§~©¬§w£=° £°²§X

©³®°£§p´§ª§=p°£¬~X

ª g~¬§w£¸³°~ §X

«~°¥~ª§²~w£=§³¬¬~X

«~t~´~°§~¬§=¬~q£ª~X

¬~¬§²~p´§ª§=´~¶²~¬¥§X

`~¶~§~=¥§°¥§X

t§t~o³~=®£²°£X

¶~¸~ª§~=©¬±²~¬²§¬£X

~±§±²K®°¤£±°§W

«~°§¬£=q¤³°§~K

±~¯~°q´£ª±=±~¶£ª«µ§¤= §³¨£²§±=¢~¤§¬~¬±£ §q=OMNP=µª§±~q´§±

¢~¥£¥«§ª§=¢~=p£±°³ª£ ³ª§±~«£¡¬§£°J©´ª£´§q§=±~«³p~£ §

@ ±~«³p~±=¢~±~¶£ª£ ~±~«³p~±=¶£ª«wo´~¬£ª§±~«³p~±=p£«±°³ª£ ª£ §

N ¯K«¡¶£q§±

«³¬§¡§®~ª§²£²p§=p£«~´~ª§

±¤ª£ §±= ±~±«£ª§= µ·ª§±

®°£¯²£ §

¸~³°=¡§¶£ª~p´§ª§©¬±²~¬²§¬£=¶~¸~ª§~

E§¬g§¬£°J¢~«®°£¯²£ £ª§F

O «£µ·°³ª§«´ª£¬£ §±

±~µ§¬~~o«¢£¥= q~¬~«£¢°J

´£=o¬§±w§£ £ §±=p£¤~±£ ~

¢~= ~¶~ª§= £¤£¯²³°§

o¬§±w§£ £ §±=¢~«³p~´£ ~

¥¥~=`~¶~§~ªK=µ³ª³©§w£I

¥K=«±~°~p´§ª§I

qK=±³®~²~p´§ª§I

§K=¶³ ³ª~´~I

¬K=±³¶§p´§ª§I

K=¯°§~p´§ª§

±~«£¡¬§£°=q£«§±=|= ¥ª ~ª³°§=©ª§«~²³°§=¡´ª§ª£ £ §q¥~«µ´£³ª§=£¥¸¥£¬³°§

®°¡£±£ §±= ±~µ§¬~~o«¢£¥= q~¬~«£¢°´£= ±~§¬g§¬°J£©ª¥§³°§= o¬§±w§£ £ §±

¢~«³p~´£ ~J±= «£±~«£= £²~®§±= «£µ·°³ª§= «´ª£¬£ §±= ±~µ§¬~~o«¢£¥= q~¬~«£¢°´£

o¬§±w§£ £ §±=p£¤~±£ ~=¢~=~¶~ª§=£¤£¯²³°§=o¬§±w§£ £ §±=¢~«³p~´£ ~J±=¤~°¥ª£ p§

¢~¥£¥«§ª§= ±~«³p~£ §±= p£±~ ~«§±~¢I= q£«§±= p£«±°³ª£ ª£ §±= «§£°«w§£ ³ª§= ¢~

p£±µ~´ª§ª§= §¯¬~«£µ·°³ª§= ®°¡£±£ §±= ¢§¬~«§©§±~= ¢~= «£µ·£°±~µ§¬~~o«¢£¥

o¬§±w§£ £ §±= p£±~¶£ = ~°±£ ³ª§q~¬~«£¢°´£«~±~ª£ §= ¢~= ±~«£¡¬§£°= ¬~p°«£ §I



PV

°¥°¡ § ª§q£©£ p§I= ~±£´£§¬²£°¬£²§qK= ~o¬§p¬³ª§= «~±~ª£ §±= ~¬~ª§¸§±

±~¤³w´£ª¸£I=±~¯~°q´£ª±=«~¥~ª§q¸£I=p£¤~±¢~=¥ª ~ª³°§=©ª§«~²³°§=¡´ª§ª£ £ §±

¸£¥~´ª£¬~= «£µ·°³ª§= ®°¡£±£ §±= ¸°¢§±= ¢§¬~«§©~¸£I= ~¥°£q´£= p£¤~±¢~= «±¤ª§p§

~°±£ ³ª§=q~¬~«£¢°´£=«£µ·£°±~µ§¬~~o«¢£¥=o¬§±w§£ £ §±=¢~¢£ §q§=¢~=³~°·¤§q§

«¶~°££ §K

p£«³p~´¢~«£µ·£°±~µ§¬~~o«¢£¥~¢´§ª~¢= ¥~¬±~¶°¡§£ª£ £ª§I§~¤§= ¢~

£©ª¥§³°~¢= ±³¤q~o¬§±w§£ ~I= °«£ª§¡= ¥³ª§±¶« ±= ¢~«£µ·°§ª= ¤£°¢ ¸£

¥£¶~ª§`~�Coton Mat� -§±= ¢~¤£¬~±K= ~o¬§p¬³ª= ¥£¶~ª§`~±= ¥~~`¬§~= p£«¢£¥§

«£µ·£°±~µ§¬~~o«¢£¥=q´§±£ £ §W

NF=«£µ·°³ª=±¶£³ª¸£=¢~¤£¬§ª§=¥£¶~ª§`~�Coton Mat� -§±=¬~¶´°£²£ p§=`~§°¥´£ ~
~¢¥§ª °§´§=¶£J ³`¯´~¬§=«¡£¬~°££ §±=¬£°¥£ §I=°«ª§±=«£p´£ §q~¡=¶¢£ ~=¢~«£µ·°§ª

¤£°¢ ¸£=  §«°~´~ª¤£°´¬£ §±= E«£µ·£°±~µ§¬~~o«¢£¥= ¶£J ³`¯´~¬§= «¡£¬~°££ §F

~o«¡£¬£ ~K

OF= §¥§= ¶£ª±³µ· ±= ~²«±¤£°³ª§= ¬~ª£¯£ §±= p£¢£¥~¢= «£µ·°³ª= ¤£°¢ ¸£

¤°«§°£ ³ª§=¸£¢~®§°³ª§=`~«¬~¢£¬§±=°£¥³ª§°£ ~±K

¥£¶~ª§`~�Coton Mat� -§±=·´£ª§´£=¸£«~o¬§p¬³ª§=q´§±£ £ §=¥~¬~®§° £ ±=«£µJ

·°³ª§= ±¶£³ª§±= µ¬~±µ° ~¸£= «¯«£¢§= £¥¸¥£¬³°§= ¤~¯²°§±= ¸£¥~´ª£¬§±

p£«¡§°£ ~±K

~¯´£=³¬¢~=~o§¬§p¬±I=°«`´£¬=«§£°=p£«q~´~¸£ ³ª§¥£¶~ª§`~�Coton Mat� -§±
«±¥~´±§=o¬§±w§£ £ §«±¤ª§p§¢o£«¢£=¥~«§·£¬£ ~=°¥°¡=£°¸§§±=±~µ§¬~~o«¢£¥

±~p³~ª£ ~I=«~¥°~«=¤£°¢ £ ¸£=¥~¬´§q~°£ ³ª§«£µ·°³ª§=«´ª£¬£ §±=±~µ§¬~~o«¢£¥¢

¢o£«¢£~°~°§±=¥~«·£¬£ ³ª§=¢~=µ~°«~¢¥£¬±=§¬´~¡§³°=«§¢¥«~±K

`´£¬=«§£°=~¥°£q´£=p£±µ~´ª§ª§=§¯¬~=q~¬~«£¢°´£=±~ ³°o§=²£¯¬ª¥§£ §=¢~=~«

¢~¬~¢¥~°£ §±= p£±~wª£ ª £ §= £¤£¯²³°§= «£µ·£°±~µ§¬~~o«¢£¥= o¬§±w§£ £ §±

¥~¬±~¶°¡§£ª£ ª~¢K= ©´ª£´£ §±= p£¢£¥~¢= p£«³p~´¢~= p£«¢£¥§= ±~¶§±= «§¢¥«£ §

«£µ·£°±~µ§¬~~o«¢£¥= o¬§±w§£ £ §±= ¥~¤~°q£ §±= «§¸¬§qW= °¥°¡= «¥£¶±£¬£ ~qI

«£µ·£°±~µ§¬~~o«¢£¥= o¬§±w§£ £ §= p£§wª£ ~= ¥~´·q= °= w§°§q~¢= ¨¥³¤~¢= |

o¬§±w§£ £ §I= °«ª£ §¡= «§«~°q³ª§~= «£µ·°§±= ¥~««µ´£´§= °«£ª§«£= ¤~¯²°§±= E~¬

¤~¯²°q~= ¨¥³¤§±F= ~o«±~¤¶´°£ª~¢= E~¬= ¥~±~¬£§²°~ª£ ª~¢F= ¢~= «£°£I= °«£ª§¡

³p³~ª¢= «£µ·°³ª§= ±¶£³ª§±= ¢§¬~«§©§±= p£±~`£°£ £ª= «£¯~¬§©³°= ±~p³~ª£ ~¢K

®°~¯²§©~p§K£±= ³©~¬~±©¬£ª§I= ¥~°©´£³ª§= ´§q~°£ £ §¢~¬= ¥~««¢§¬~°£I= ¶p§°~¢=  £´°~¢

³¤°=£¤£¯²³°§~=¢~=°~¡=«q~´~°§~I=«§±§=«¯«£¢£ §±=±§±µ°~¤£=«·§±§£°§~K

·´£ª§´£= ¸£«q= q¯«³ª§±= ¥~q´~ª§±µ§¬£ §qI= `´£¬= «§£°= p£«³p~´¢~

«£µ·£°±~µ§¬~~o«¢£¥=¶§«§¬¨´~¬§=±~«~¥°£ §±=~¶~ª§=²§®§I=°«ª§±=£¤£¯²³° ~=£«·~°£ ~

q~¬~«£¢°´£= ±~ ³°o§= «µ· §ª £ §±= p£±~wª£ ª £ ±K= ~«= «µ· §ª £ ±= ~¯´±

±~p³~ª£ ~I= ³°o´§±=®°¡£±p§I=¬£ §±«§£°=±§o°«£¸£I=¥~¸~°¢±= ³°o´§±=¢§~«£²°§=¢~

«~¶¢§¬±= ¥~¤~°q£ ~Kq~¬~«£¢°´£= ²£¯¬ª¥§§±= £±= «§oµ£´~= `´£¬= ±~p³~ª£ ~±

«¥´¡£«±= ¡¡´§±= ±§ °²·£¸£= «´~µ·q= ¢§¢§= ¢§~«£²°§±= ±§o°«³ª§= ¶§«§¬¨£ §I= °~¡

«¬§p´¬£ª´¬~¢= ¥~¸°¢§±= p£«~©~´£ £ª= w~ª£ ±= E¶~¶³¬§±= ±§¢§¢£±F= ¢~= p£~«¡§°£ ±

«£µ·°³ª§= ±¶£³ª§±= `~«¡³°£ §±= p£±~wª£ ª ~±K= «~q§= ¥~«·£¬£ ~= ¥~¬±~©³q°£ §q

£¤£¯²³°§~=¢~«°£¡=±°§~ª§±=¸£¢~®§°¸£=©ª¢´~¬§=¯~¬£ §q=~¥£ ³ª§=«£µ·°³ª§=±¶£³ª§±

¡¡´§±=p£«q¶´£´~p§K

«£µ·£°±~µ§¬~~o«¢£¥= ¶§«§¬¨´~¬§= o¬§±w§£ £ §±= ¥~«·£¬£ ~= ®°~¯²§©~p§



QM

¡¬ §ª§~I=q³«¡~=«~q§=£¤£¯²³° ~=±~±³°´£ª=±§o°«£¸£= ³°o´§±=«¡§°£=¢§~«£²°§±=¥~«

·´£ªq´§±=±~©«~¢=¢~ ~ª§=§·K=`´£¬=p£«q¶´£´~p§I=±³°~q§=±~®§°§±®§°¢=§¡´ª£ ~=|=~«

«£q¢§±= ¢~¬£°¥´~= E~°~= ®ª~±²§©³°§= ¢~= ¢£¬~¢§= ²§®§±= «£µ·°£ §±= p£«q¶´£´~p§F= ©~°¥

p£¢£¥±=«¥´¡£«±I=¥~¬±~©³q°£ §q=±~²°~¬±®°²=¢~=£¬£°¥£²§©³ª§=¢£°£¤¬£ §±=¥~±µ´°§´

¤£°¢ £ §±=«¢¥°~¢ §±=p£±~¬~°`³¬£ ª~¢K

p£±°³ª£ ³ª§=±~«³p~±= ª=£²~®¸£=p£¤~±£ ³ª§=§¯¬~=`´£¬=«§£°=p£«³p~´£ ³ª§

«£µ·£°±~µ§¬~~o«¢£¥= °£±³°±«¸¥§= o¬§±w§£ £ §±= £¤£¯²³° ~I= °~¡= ¥´~wª£´±

±~¤³w´£ª±=«§±§=p£«¢¥«§=¢~¬£°¥´§±~q´§±K

@ ±~«³p~±=¢~±~¶£ª£ ~±~«³p~±=¶£ª«wo´~¬£ª§±~«³p~±=p£«±°³ª£ ª£ §

P

µ·~ªq~=«£³°¬£ §±==±~£J

±̄®ª³~²~¡§=°¥~¬§¸~J

¡§£ §±=«£¬£¨«£¬²§±

±~¤³w´ª£ §±¢~«³p~´£ ~

«K=´~°q~¬´§ «K=´~°q~¬´§

¢~«³p~´£ ³ª§~= µ·~ªq~= «£³°¬£ ~p§= p£«~´~ª§= °¥~¬§¸~¡§£ §±±~£¯±®ª³~²~¡§

«£¬£¨«£¬²§±=±~©§q¶£ §K

±~¥°~¬²¢~¤§¬~¬±£ §q¢~«³p~´£ ³ª§

±~«£¡¬§£°J©´ª£´§q§®°£¯²£ §

@
®°£¯²§±=¢~±~¶£ª£ ~

¢~«¤§¬~¬±£ £ª§

°¥~¬§¸~¡§~

®°£¯²§±

¶£ª«wo´~¬£ª§

®°£¯²§±

p£«±°³ª£ ª£ §

N ¦§¢°±~§¬g§¬°=¢~

¥~°£«±¢~¡´§q§

®° ª£«£ §=¢~=«~q§

¥~¢~t°§±=¥¸£ §

¯K¤q§±=p~´§¸o´§±®§°~

°£¥§¬p§

±~¯~°q´£ª±=pq~

°³±q~´£ª§±=¤¬¢§

§³°§=¯~¢~°§~pK=¥~¥p§w£

E±~«£¡¬§£°

¶£ª«wo´~¬£ª§FX

~K=¥¥ª~w£X

¢~±°³ª£ ³ª§~®°£¯²§±±~«§=£²~®§Wµ·ª§±=¢§¬£ £ ¸£²~ªo£ §±=¥~´°¡£ª£ §±

®°£¯²p§= «§o£ ³ª§= q£°§³ª§= p£¢£¥£ §±= ±~¤³w´ª¸£= p£«³p~´¢~= ¯K¤qq~¬

µ·~ª¥~«·¤§=¦§¢°©´~¬w§±=¤~°£ §±=«~¬§®³ª§°£ §±=®²§«~ª³°§==°£g§«£ §I=°«£ªq~

¥~¬¶°¡§£ª£ ~=¶~ª±=p£³µ· ±=¬~²~¬§±=~©³«³ª~¡§~±=¯I¤q§±=±~¬~®§°=¸ªp§

~¥´§±²±= ¯K= ¤q§±= ±~¬~®§°= ¸ªp§I= `~²~°¢~= ¥~¬«£°£ §q§= E±~©¬²°ªF

~¥£¥«´§q§=±~«³p~£ §=¯~ª~¯§±=~°¶§±=p£±~°q~´=³ ~¬¸£I=¢~=®°²±~=¢~=¬~ ~¢~±=p°§±

~°±£ ³ª= «¬~©´£q£ ¸£K= k¬~²³°³ª= ¢~©´§°´£ £ q~= p£¢£¥~¢= ~o¬§p¬³ª= ³ ¬£ ¸£= ~°

¥~«´ª§¬¢~= ±~¬~®§°= ¸ª§±= ~°±£ §q§= ¶~±§~q§±= ¢£¤°«~¡§£ §¥~±³ª§= µª§±

~¬~ª¥§³°=®£°§¢q~¬=p£¢~°£ §qK

¤q§±= ®°²§±= °£©¬±²°³¯¡§§±~= ¢~= £¯±²£¬±§³°§= ¥~¬´§q~°£ §±= ´~°§~¬²£ §±

«¶£¢´£ª ~p§= «§o£ §q= p£«³p~´¢~= ©K¬~ ~¢~±q~¬I= «¢K°§¬§±= «~°¡¶£¬~= p£±~°q~´§



QN

¥~¬²²£ §±= ±§~¶ª´£±I= ¸o´§±= ±~¬~®§°= ¸ªq~¬= ¥~°©´£³ª§= ©³q¶§q= ¢~¶°§ª§

¢~«¡~´§=«ª±=«µ· §±=±¯£«~I=°«£ª§¡=£°q§±=«¶°§´=§¯¬£ ~=®°²§±=~©´~²°§§±

£¯±²£¬±§³°§=¥~¤~°q£ §±=p£«~¢¥£¬£ª§=¬~µ§ª§I=¶ª=«£°£±=«¶°§´=³¸°³¬´£ª·¤±

¤q§±=®°²§±=~«g~«~¢=~°±£ ³ª§=p£±~±´ª£ª§±=¢~¡´~±=«±§ª´£ §±~¥~¬K

@ ®°£¯²§±=¢~±~¶£ª£ ~¢~«¤§¬~¬±£ £ª§

°¥~¬§¸~¡§~

®°£¯²§±

¶£ª«wo´~¬£ª§

®°£¯²§±

p£«±°³ª£ ª£ §

O p~´§=¸o´§±=~³¸§±

~t~°§±=°£¥§¬§±

«¢§¬~°££ §±

¦§¢°£©ª¥§³°§

«~¶~±§~q£ ª£ §=¢~

«~q§=«·~°§=`~«¬~¢£¬§±

 ³¬£ °§´§

¦§¢°ª¥§³°§=°£g§«§±

p£¬~°`³¬£ §±=¥¸£ §K

±~¯~°q´£ª±=pq~

°³±q~´£ª§±=¤¬¢§

¸³°~ ¢~¬£ª§~¡K=¥ª§~w£

«K=q¤³°§~

p£±°³ª£ ³ª§~=®§°´£ª§=£²~®§K

@
®°£¯²§±=¢~±~¶£ª£ ~

¢~«¤§¬~¬±£ £ª§

°¥~¬§¸~¡§~

®°£¯²§±

¶£ª«wo´~¬£ª§

®°£¯²§±

p£«±°³ª£ ª£ §

P °³±£q§±= «§£°= ©³°°²

 °¨«§±= ¶£ ~p§

¥~¬¶°¡§£ª£ ³ª§

£©¡§¢§±= EOMMU= µ£ª§F

p£¢£¥~¢= µ~°«¯«¬§ª§

±£¬±§²§³°§= ³ ¬£ §±

«µ·´ª~¢ §±= p£¤~±£J

 ~=¢~=¬§~¢~¥§±=¢£¥°~J

¢~¡§§±= ±~µ§¬~~o«¢£¥

£¤£¯²³°§= ±²°~²£¥§§±

p£«³p~´£ ~

pq~=°³±q~´£ª§±

£°´¬³ª§

±~«£¡¬§£°=¤¬¢§I

q~¬~¢~«¤§¬~¬±£ £ª§

|=±~¯~°q´£ª±

²£¯¬§©³°§

³¬§´£°±§²£²§

¥¥~=`~¶~§~p~ª´~

 ±§©~p´§ª§I

¸³°~ 

´~°~¸~p´§ª§I

¥§´§

¥~´~°¢~p´§ª§I

ª£´~¬=µ³ª³©§w£I

° £°²=¢§~©¬§w£I

q~«°§©

±³®~²~p´§ª§I

¬§¬=ª«§w£I

©~¶~=©~¶£ª§I

§°§¬~=¶³ ³ª~´~I

¥§°¥§

«±~°~p´§ª§

±~¥°~¬²=®°£¯²§±=~«¡~¬£ §±=«§¶£¢´§q¥°~¬²§±=p£«±°³ª£ ª£ §±=«§£°=«w§£ ³ª§

¢~= ¢~«³p~´£ ³ª§= §¯¬~=  °¨«§±¶£ §±= ª~¬¢p~¤²³°§= ¢~= £©ª¥§³°§

©¬§³¬¯²³°§±=p£±~¶£ =~°±£ ³ª§=±~«£¡¬§£°ª§²£°~²³°~K

¥~¬¶°¡§£ª¢~= °¨«§±=¶£ ~p§=~°±£ ³ª§=±£¬±§²§³°§=³ ¬£ §±=«¬§²°§¬¥§

¢~=p£°`£³ª§=§¯¬~=±~¢£«¬±²°~¡§I=±~©´ª£´§=§¬²£¥°§°£ ³ª§=®ª§¥¬§±=«±~µ· ~¢

±~t§°I= wª§£°= £°¸§°£ ³ª§= ¤£°¢ §K= p£°`£³ª§= £°¸§°£ ³ª§= ¤£°¢ §¢~¬

~o£ ³ª§= §¯¬~= ¬§~¢~¥J¥°³¬²§±= ±§¬¨£ §I= ¢~= ¢~¢¥§¬¢~= «~q§= ¤§¸§©³°J«£¯~¬§©³°§= ¢~



QO

¯§«§³°§=«~¶~±§~q£ ª£ §K

±~©´ª£´§= §¬²£¥°§°£ ³ª§= ®ª§¥¬§±= ±~¡¢£ª= ³ ¬£ ¸£= ¢~«¬²~g£ ³ª§= §¯¬~

¥£¶~ª§`~= ±£©³«~²§ =¢~= ¬£±¥£ K

±~©´ª£´= §¬²£¥°§°£ ³ª= ®ª§¥¬¸£= ¥~¬¶°¡§£ª¢~S= ±~´£ª£= £¯±®£°§«£¬²§I

°«ª§±=¢°±~¡=¢~¢¥§¬¢~=±~©´ª£´§=§¬²£¥°§°£ ³ª§=®ª§¥¬§±==¤~°¥ª£ p§=«±³ª§

¬~ª£¯£ §±=§¬²£¬±§ §±~=¢~=±~¡¢£ª=¢~=±~©¬²°ª=³ ¬£ ¸£=¤°«§°£ ³ª§=«·~°§

`~«¬~¢£¬§±=E£°¸§°£ ³ª§=¬§~¢~¥J¥°³¬²§F=«¡³ª £ §K=~¥°£q´£=¢¥§¬¢£ ¢~=±~¡¢£ª

³ ¬£ ¸£= ¢~«¬²~g£ ³ª= ¥£¶~ª§`£ ¸£= ~o«¡£¬£ ³ª§= ¶£J ³`¯´~¬§= ¢~=  ~ª~¶´~¬§

«¡£¬~°££ §±= ¸°¢§±= ¢§¬~«§©~K= ¸£«~o¬§p¬³ª§= «¬~¡£«£ §= ¢~«³p~´£ ³ª§= §¯¬~

©~«£°~ª³°~¢K

@
®°£¯²§±=¢~±~¶£ª£ ~

¢~«¤§¬~¬±£ £ª§

°¥~¬§¸~¡§~

®°£¯²§±

¶£ª«wo´~¬£ª§

®°£¯²§±

p£«±°³ª£ ª£ §

Q «°µ·´§±= q~¬~«£¢°´£
²£¯¬ª¥§£ §±
¢~~¥°«£²£°ª¥§³°§
¤~¯²°£ §±= ¥~´ª£¬~
´~¸§±= «±~´ª§~¬ ~±~
¢~=·³°w¬§±=¶~°§±¶ °§´
«~`´£¬£ ª£ ¸£

pq~=°³±q~´£ª§±

±~«£¡¬§£°=¤¬¢§

¢K=¥³ £ª~w£

qK¢§ª~´~¸£

©K ¸§~´~

«K«§°´£ª~p´§ª§

±~±¤ªJ±~«£³°¬£= ©³ª²³°£ §±= ®°¢³¯²§³ª§®°¡£±§±= «¢£ª£ §I= w§°§q~¢~¢I

p£¯«¬§ª§~=£°qµª§~¬§=©³ª²³°£ §±~q´§±K=£±I=³®§°´£ª£±=·´ª§±~I=³¬¢~=~§¶±¬~±=§«§qI

°«=«°~´~ªµª§~¬§=©³ª²³°£ §±=«±~´ª§±=¤°«§°£ §±=®°¡£±p§=¥~¡§ª£ §q=«°~´~ª

¢~= °q³ª= ¤~¯²°£ q~¬= ¥´~¯´±= ±~¯«£X= °q³ª§~= «°~´~ªµª§~¬§= ¬~°¥~´£ §±= E´~¸§±F

~°¯§²£¯²¬§©~=¢~=«~q§=¥£«£²°§³ª§=±²°³¯²³°~K~¯£¢~¬=¥~««¢§¬~°£I=´~¸§±=±~¤~°§±

°~¢§~¡§³ª§I= ±§q ³°§= ¢~= µ·ª§±= °£g§«£ §±= °~¢£¬ °§´§= ~oµ£°~= ¥~¡§ª£ §q= «£²

±§w¬£ª££ q~¬= ~°§±=¢~©~´p§°£ ³ª§Kµ§¬~«¢£ ~°£= ®°£¯²§±= ©´ª£´§±=  §£¯²§~= ´~¸§±

©³ª²³°§±= ®°¢³¯²§³ª §±= E«±~´~ª§= ¢~= ¶~°§±¶§F= ¥~¸°¢~I= °~¡= «§q¶´±

~¥°«£²£°ª¥§³°§I=~¥°²£¯¬§©³°§=¢~=²£¯¬ª¥§³°§=®°¡£±£ §±=°~¢£¬ °§´

p£¤~±£ ~±K=©~¡ °§ ~=±³ª=³¤°=«£²~¢=¥~¬§¡¢§±=±¤ª§±=«£³°¬£ §±=®°¢³¯²£ §±

¬~©ª£  ~±K= p£±~ ~«§±~¢I= ¢~±«³ª§= ®° ª£«~= q~¬~«£¢°´£= ¢~= ~¯²³~ª³°§~I= ¶ª

«§±§=¥~¬¶°¡§£ª£ §±=~³¡§ª£ ª ~=¥~«µ´£³ª§~=«§o£ ³ª§=p£¢£¥£ §±=¥~¬´°¡ §q

«£´£¬~¶£ §±=¤£°«£°³ª=«£³°¬£ £ p§K

R ±¤ª§±=«£³°¬£ §±
¶£ªp£µ· §±=®°£¯²§
EASPF«¡§°£=±¤ª§±
§¬¤°~±²°³¯²³°§±
©«®¬£¬²§=ESSRIF
©¬±³ª²~¡§£ §
««¸~¢£ ~=²£¯¬§©³°§
p£±µ~´ª§±p£±~°`£´~¢
±§¡¡¶ª§±³¬~°§~¬§
±~°µ·~´§=¥£¥«§±
°£~ §ª§²~¡§~

±¤ª§±

«£³°¬£ §±

±~«§¬§±²°

¢K=¥³ £ª~w£

¢K¥³ £ª~w£

qK¢§ª~´~¸£

§K¤~´ª£ª~p´§ª§

~Kµ´£°§©«~¸~p´§ª§

©K ¸§~´~

ªKp~¯~°~p´§ª§



QP

±~¯~°q´£ª±= ©ª§«~²³°§I= ¬§~¢~¥³°§= ¢~= °£ª§£¤³°§= ®§° £ §±= ±~¶£±¶´~ ~
¥~¬~®§° £ ±= ±¤ª§±= «£³°¬£ §±= ¥~¬´§q~°£ §±~q´§±= µ·ª§±= ¥~«·£¬£ §±
~°~£°q¥´~°´¬£ ~±~¡I= ©£°w¢= ~o«±~´ª£q= ±~¯~°q´£ª±= «p°~ª§= ©¬²§¬£¬²³°§
©ª§«~²§= «§q¶´±= ±~«£ª§°~¡§= ¥~¢~³¢£ £ª§= o¬§±w§£ £ §±= ¥~²~°£ ~±= ¢~
±~§°§¥~¡§=§¬¤°~±²°³¯²³°§±=°£~ §ª§²~¡§~±K
©~±®§±=°~§¬p§=£°q§~¬§=¤~°q £ §±=©£°w=«¡§°£=«§µ§~¬=¤£°«£°£ ¸£=¢~¬~µ§ª£ ~«

¥~~°q³ª~= µ·~ª««¶«~°£ £ªq~= p°§±= ±~°µ·~´§= µ·ª§±= ¥~¬~µ§ª£ ~K= ~o¬§p¬³ª§

®° ª£«§±=«¥´~°£ ~=p£³wª£ £ª§~=°£¥§¬p§=µ·~ª±~«£³°¬£=®° ª£«£ §±=¥~¢~t°§±

¥~°£p£= I°~¡= ³p³~ª¢= ©~´p§°p§~= °£§¬§±= ±~§°§~¡§= §¬¤°~±²°³¯²³°§±= ¥~«~°q³ª

²£¯¬§©³°= «¢¥«~°£ ~±~= ~°±£ ³ª§= µ·ª§±=  ³¬£ °§´§= °£±³°±£ §±= «~°~¥¸£K

~o¬§p¬³ª§±~= ¢~= ~¥°£q´£= ~°~¢~«~©«~·¤§ª£ £ª§= ²£¯¬§©³°§= «¢¥«~°£ §q

¥~«µ´£³ª§I= ±~°µ·~´§= ~°¶£ §±= ¢~ ~ª§= «~°¥§= ¯«£¢£ §±= ©£¤§¡§£¬²§±= EORJQRBF

p£¢£¥~¢I= µ·~ª§= ´£°= ~oµ£´±= °¥°¡= «~¥§±²°~ª³°§I= §±£= ¥~«~¬~µ§ª£ £ª§= ~°¶£ §±

 ª= ³ ¬£ ~«¢£= ¢~= p£±~ ~«§±~¢= ~¢¥§ª§= ~¯´±= «°µ·³ª§= ¤~°q £ §±= p£«¡§°£ ~±K

«~°²=~«=«§¸£¸§±=¥~«I=°£~ª³°~¢=«°µ·³ª§=¤~°q §=±~°§£¬²~¡§¢=p£«¡§°¢~

±~p³~ª¢ORJRR= BJ§qK= ~¢¥§ª§= ~¯´±= ±~«£ª§°~¡§= ±§±²£«£ §±= «¢¥«~°£ §±

«¬§p´¬£ª´~¬= ¥~³~°£±£ ~±= ¢~= ±~§°§¥~¡§= §¬¤°~±²°³¯²³°§±= «pª~±I= °~¡= q~´§±

«¶°§´= §µ´£´±^~¢¥§ª °§´§= «±~¶ª£ §±=£©¬«§©³°§=«¢¥«~°£ §±= ¥~³~°£±£ ~±= ¢~

«§¥°~¡§~±K= m°£¯²§±= «¸~¬§~= a~±~ ³q±= °£¥§¬p§= `~±~²~°£ £ª§= °£~ §ª§²§¡§§±

±~«³~q~=£©¬«§©³°§=£¤£¯²§~¬ ~

S
²°~±£©~± = ±~²°~¬±®J

°²= ¢£°£¤¬§±= E±¤K

¥ª¢~¬§±= «¬~©´£q§F

«§«¢£ ~°£= ¢£¥°~¢£°£J

 ³ª§= ¤£°¢ £ §±

«µ·´ª~¢ §±= p£¤~±£ ~

¢~= ¬§~¢~¥§±= ¢£¥J

°~¢~¡§§±= ±~µ§¬~~o«¢£¥

q~¬~«£¢°´£

²£¯¬ª¥§§±=p£«³p~́£ ~

±~¯~°q´£ª±

²£¯¬§©³°§

³¬§´£°±§²£²§

ªKµ³ª³©§w£

¥¥~=`~¶~§~I

p~ª´~

 ±§©~p´§ª§I

¸³°~ 

´~°~¸~p´§ª§I

¥§´§

¥~´~°¢~p´§ª§I

q~«°§©

±³®~²~p´§ª§I

p°£¬~

©³®°£§p´§ª§

±~¥°~¬²=®°£¯²§±=|²°~±£©~±±~²°~¬±®°²¢£°£¤¬§±=E±¤K=¥ª¢~¬§±=«¬~©´£q§F

«§«¢£ ~°£= ¢£¥°~¢£°£ ³ª§= ¤£°¢ £ §±= «µ·´ª~¢ §±= p£¤~±£ ~= ¢~= ¬§~¢~¥§±= ¢£¥J

°~¢~¡§§±= ±~µ§¬~~o«¢£¥= q~¬~«£¢°´£= ²£¯¬ª¥§§±= p£«³p~́£ ~J±= ¤~°¥ª£ p§I= f

©´~°²~ªp§= ¢~¥£¥«§ª§= ~«¡~¬£ §±= p£±~ ~«§±~¢I= ¥°~¬²§±= p£«±°³ª£ ª£ §±= «§£°

p£°`£³ª§= §¯¬~²°~±£©~± = ±~²°~¬±®°²¢£°£¤~¬p§E±¤K= ¥ª¢~¬§±= «¬~©´£q§F

~°±£ ³ª§wª§£°=£°¸§°£ ³ª§=¤£°¢ §K=¢£¥°~¢§°£ ³ª§=¤£°¢ §¢~¬=~o£ ³ª§=§¯¬~

¬§~¢~¥J¥°³¬²§±= ±§¬¨£ §= ¢~= ¢~¢¥§¬¢~= «§±§= £©¯§«§³°§= ¢~= ¥£²£¯¬§©³°§

«~¶~±§~q£ ª£ §K

~¥°£q´£=¢~¢¥§¬¢~=±¤K¥ª¢~¬§±=«§«¢£ ~°£=¤£°¢ ¸£=«§«¢§¬~°£=£°¸§³ª§

®°¡£±£ §±=°~¢£¬ °§´§=«~¶~±§~q£ ª£ §K



QQ

®³ ª§©~¡§£ §W

±~¯~°q´£ªp§

±~¶£ª«wo´~¬£ª£ §

@ ~´²°§L~´²°£ §±~¶£ª«wo´~¬£ª±=±~¶£ªµ¢£ ~
¥~«¡£«§±=~¢¥§ª§I

¥~««¡£«ª ~

¥´£°¢£

 §±

°~¢£

¬ ~

N
¸K=¢~¬£ª§~I

qK=~« °ª~w£I

«K=q¤³°§~

¦§¢°~´ª§©~I=¦§¢°ª¥§~I

¦§¢°«£²°§~

q §ª§±§

}²£¯¬§©³°§

³¬§´£°±§²£²§¼

QSN

O

°K=¢§~©¬§w£
pK=©³®°£§p´§ª§
¶K=©§©¬~w£
ªK=«~§±~§~
qK=±³®~²~p´§ª§
®K=±§t§¬~´~

©ª¶£q§±=¢~«p° §=±§±²£«£ §±

µ·~ªJ«§«o£ §«¢§¬~°££ §±

°£¥³ª§°£ §±~=¢~=©~ª~®²§±

¥~«~¥°£ §±=«£q¢³°§

°£©«£¬¢~¡§£ §=E~¶~ª§

¥~¢~«³p~´£ ³ª§=¥~«¡£«~FK

q §ª§±§

II³¬§´£°±~ª§
SP

Q ¸Kª g~¬§w£ «£q¢³°§=«§q§q£ ~=±~±µ~´ª

©³°±p§=}¦§¢°~´ª§©~¼=±~©³°±

±~«³p~±=p£±~±°³ª£ ª~¢

¯K=q §ª§±§I

£ªK´£°±§~=±²³J±

¡£¬²°~ª³°

 § ª§q£©~

CD 465.
QS

R ¸Kª g~¬§w£ g³°¬~ª§=ª~ ª~²°§³ª§

±~«³p~±=p£±~±°³ª£ ª~¢

±~±µ~´ª=©³°±p§=}¦§¢°~´ª§©~¼

¯K=q §ª§±§I

£ªK´£°±§~=±²³J±

¡£¬²°~ª³°

 § ª§q£©~

CD 466.
SQ

©ª¶£q§±= ¢~«p° §= ±§±²£«£ §±= µ·~ªJ«§«o£ §«¢§¬~°££ §±= °£¥³ª§°£ §±~= ¢~
©~ª~®²§±=¥~«~¥°£ §±=«£q¢³°§=°£©«£¬¢~¡§£ §=E~¶~ª§=¥~¢~«³p~´£ ³ª§=¥~«¡£«~FK
°£©«£¬¢~¡§£ p§= µ~°«¢¥£¬§ª§~= ©ª¶£q§±= ¢~ ª §±= «¢§¬~°£q~= ¯±£ª§±
¦§¢°ª¥§³°§=«~¶~±§~q£ ª£ §±=¥~~¬¥~°§p£ §±=«£q¢£ §I=°«£ª§¡=¢§¢=¢~¶«~°£ ~±
¥~³µ£´±= ¢~«®°£¯²£ ª£ ±K«£q¢³°§= «§q§q£ ~= ±~©³°±= ±~«³p~±= p£±~±°³ª£ ª~¢
±~±µ~´ª= ©³°±p§= }¦§¢°~´ª§©~¼Jp§K«£q¢³°§= «§q§q£ ~«§¡~´±±~±µ~´ª= ©³°±§±
}¦§¢°~´ª§©§±¼=p£±~±µ~´ª~¢=¢~=±~©³°±=±~«³p~±=p£±~±°³ª£ ª~¢=±~t§°=w§°§q~¢
±~©§q¶£ ±K= ¥~¬©³q´¬§ª§~= ±~¯~°q´£ª±²£¯¬§©³°§³¬§´£°±§²£²§±±~«p£¬£ ª
¤~©³ª²£²§±~¥°±~§¬g§¬£°§§±= ®°¥°~«§q ~©~ª~´°§±= «±~«¸~¢£ ª~¢K
ª~ °~²°§³ª§=±~«³p~£ §±=g³°¬~ª§=±~±µ~´ª=©³°±p§=}¦§¢°~´ª§©~¼
ª~ °~²°§³ª§= ±~«³p~£ §±= g³°¬~ª§= ±~±µ~´ª= ©³°±p§= ¦§¢°~´ª§©~= p£¢¥£¬§ª§~
~¥°§¬g§¬£°§§±=±~ ~©~ª~´°=«¯«£¢§=®°¥°~«§±=±§ª~ ³±§±=p£±~ ~«§±~¢K



QR

±²~²§£ §

@ ~´²°§L~´²°£ §
±²~²§§±=±~q~³°§I=g³°¬~J

ª§±L©°£ ³ª§±=¢~±~¶£ª£ ~

g³°¬~ª§±L

©°£ ³ª§±

¬«£°§

¥~«¡£«§±

~¢¥§ª§I

¥~««¡£«ª 

~

¥´£°¢£

 §±

°~¢£

¬ ~

N

¬K©¢³~ ~«g~«~¢=«¯«£¢§=©~¬¬§

£ª£¯²°£¬£°¥£²§©§±~=¢~

 ³¬£ °§´§=¥~¸§±=p£±~¶£ 

£ª£¯²°£¬£°¥£²§©§±

¥~¬´§q~°£ ~±=¶£ª±=´£°

p£³µ· ±I=±K²Kg³°¬K

}£¬£°¥§~¼

1(65) P

O

¬K©¢³~ £ª£¯²°£¬£°¥§§±=²~°§¤§±

¢~¢¥£¬~=¥~«¯´£·¬£ ³ª§

~¶~ª§=«£q¢ª¥§§q

p£³wª£ £ª§~I±K²Kg³°¬K

}£¬£°¥§~¼

1(65) P

P

pK=¥~¥p§w£I

~K=¥¥ª~w£I

«K=©¢³~I

¢K=°~¸«~w£

©³°°²=~¬~©ª§~±q~¬=¸o´§±

±~¬~®§°==¸ª§±

«£µ£±°§¥£ §±=o¬§±w§£ ~q~

p£±~¶£ X«£JP

±~£°qK±~«£¡¬K²£¯¬K=©¬¤K

II¥~°£«±=¢~¡´§±I

~°¯§²£¯²³°§±~=¢~

«p£¬£ ª §±=q~¬~«£¢°´£

®° ª£«£ § =±²³J±µ·~ªq~

«£³°¬£ §±=§¬±²§²³²§I

¥~°£«±=¢~¡´§±=£©¡£¬²°§K

q §ª§±§J °¨«§K=ORJPN

§´ª§±§K

NJOENPJNQF q §ª§±§

II³¬§´£°±~ª§¼
R

Q

pK=¥~¥p§w£I

~K=¥¥ª~w£I

§K¯~¢~°§~

§K±~o§¬~w£

ƒ ������� ��������������¤
¡���¤¡����� � ���«��⁄���

������ ���¤ K

«£JP

±~£°qK±~«£¡¬K

²£¯¬K=©¬¤K

II¥~°£«±

¢~¡´§±I

~°¯§²£¯²³°§

±~=¢~

«p£¬£ ª §±

q~¬~«£¢°´£

®° ª£«£ §¼

±²³J±

µ·~ªq~

«£³°¬£ §±

§¬±²§²³²§I

¥~°£«±

¢~¡´§±

£©¡£¬²°§K

q §ª§±§J

 °¨«§K=ORJ

PN§´ª§±§K

P



QS

R

§K¯~¢~°§~

~K¥¥ª~w£

¡K=¥§°¥~w£

«K©¢³~

©~ª~®²³°§=®°¡£±£ §±

p£±~¶£ =«¢K=°§¬§±

µ·~ª¥~«·¤§=©~p¶ª§±=¯´£¢~

 §£¤p§K

@=NJOENPJNQFK

II¦§¢°§¬g§¬£

°§~¼

NM

S

¬K©¢³~ §¬´£±²§¡§§±=«¸§¢´§±

®° ª£«£ §

¦§¢°£ª£¯²°±~¢¥³°£ §±

«p£¬£ ª ~p§=±~¯~°q´£ª±

±®£¡§¤§©§±

¥~q´~ª§±µ§¬£ §q

f=±~£°qK

©¬¤K

?£°´¬³ª§

£©¬«§©§±

¥~¬´§q~°£ §±

«¢£ª£ §W

¥³p§¬I=¢o£±I

¶´~ª?

©°£ ³ª§

P

T

¥K=¢~ª~¯§p´§ª§

¥K=«±§~p´§ª§

±§±ª§©~²³°§=«t§¢~

«~±~ª£ §±=±²°³¯²³°§±

`~«~·~ª§ £ §±=p£±µ~´ª~

±~µ·§±=±²~¢§~p§

®ª§¥°~¤§³ª§

§¬²£°¤£°«£²°§§±

«£q¢§qK=±K²K=g³°¬K

}£¬£°¥§~¼

2(66) P

U

qK=~« °ª~w£I

«K©³ ª~p´§ª§

³¸°³¬´£ª·¤§¢=q£°§³ª§

«°³¢£ §±=®~°~«£²°£ §±

¥~¬±~¸o´°~=©«®§³²£°§q

³¢§¢£±§=¢~«~¨£°£ ª §±

«£²¢§±=¥~«·£¬£ §±=¢°±X

@NEOUF

}«p£¬£ ª ~¼

P

V

G. Gavardashvili, J.
S
o
b
o
t
a

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

Lowland Considering The
Ecological Safety Ensuring Of

Agricultural Lands
Proceedings Of The I.

I q §ª§±§

II³¬§´£°±~ª§

3

NM

¥K=¥~´~°¢~p´§ª§I
¸K=¡§¶£ª~p´§ª§I
¸K=¥~±§²~p´§ª§I
qK=¥´£ª£±§~¬§I=§K
¨~¬£ª§w£

p²°«³ª§=²~ªo£ §±

¸£«¯«£¢£ §±=®§° £ p§

¸o´§±®§°~=¯~ª~¯£ §±

±~¬§~o´°£µ·~ª~°§¬£ §±

±§±²£«£ §±=£¤£¯²³°§

°¥~¬§¸~¡§~K

«£JP=±~£°q~p°§±

©¬¤£°£¬¡§§±

fff q §ª§±§

II³¬§´£°±~ª§

P



QT

±~«£¡¬§£°p°«~q~

©°£ ³ª§

NN

¥K=¥~´~°¢~p´§ª§I
¸K=¡§¶£ª~p´§ª§
¸K=¥~±§²~p´§ª§
qK=¥´£ª£±§~¬§
§K=¨~¬£ª§w£

p²°«p£«~° §ª£ £ª§
±§±²£«§±=¦§¢°²£¯¬§©³°
¬~¥£  ~q~=©«®ª£¯±§±
¬£¥~²§³°=£©ª¥§³°

¤~¯²°q~=´£ªp§
¤³¬¯¡§¬§°£ §±=¶~°§±¶§±
£¯±®£°²³ª§=p£¤~±£ §±
«£q¢§©~
«£JP=±~£°q~p°§±

©¬¤£°£¬¡§§±

±~«£¡¬§£°p°«~q~

©°£ ³ª§

fff q §ª§±§

II³¬§´£°±~ª§

P

NO

¥K=¥~´~°¢~p´§ª§«¢§¬~°£=°§¬¸£

~°¥¬~´²£ §±«~°p°³²§±

~o¢¥£¬~©~ª~®²§±

±²~ §ª§¸~¡§§±

¥~q´~ª§±µ§¬£ §q

±~«£¡¬§£°=p°«~q~

©°£ ³ª§

SU q §ª§±§

II³¬§´£°±~ª§

NM

NP¢K¥³ £ª~w£

«£ª§°~¡§~±=¥~¢~~°`£¬±

¢~°¥§±=±®£¡§~ª§±²£ §=¢~

®°¤£±§¬~ª§=©~¢°£ §

NVKMNKOMNPµK
¥~¸£q§

}°£¸¬~¬±§¼
N

NQ¢K¥³ £ª~w£

¥~¢~´~°`§¬q= ~¸~°¸£

°§£¬²§°£ ³ª§=¯~°q³ª§

±¤ª§±=«£³°¬£ ~

MSMETPQTF
08.02.2013µ.¥.́

8.
¥~¸£q§

}°£¸¬~¬±§¼
N

NR
¢K¥³ £ª~w£

«K´~¢~t©°§~

±~±¤ªJ±~«£³°¬£=¢~°¥§±

¥~¬´§q~°£ §±=±~ ~¸°

«£¯~¬§¸«£ §

¥ª ~ª§¸~¡
§§±

®° ª£«£ §
ONJ£

±~³©³¬£p§K±~£
°q~p°§±
©¬¤£°£¬¡§§±
±~§³ §ª£
©°£ ³ª§
²KNETFI=OMNPµK
¥´KRMJRPK

g³°¬~ª§

}«£¡¬§£°£ ~

¢~=¡¶´°£ ~¼

q±~³I

q §ª§±§

S

NS
¢K¥³ £ª~w£

«K´~¢~t©°§~

±~¯~°q´£ª±=~¥°~°³ª§

£©¬«§©~=±~ ~¸°

³°q§£°q ~q~=®§° £ p§

¥ª ~ª§¸~¡
§§±

®° ª£«£ §
ONJ£

±~³©³¬£p§K±~£
°q~p°§±
©¬¤£°£¬¡§§±
±~§³ §ª£

g³°¬~ª§

}«£¡¬§£°£ ~

¢~=¡¶´°£ ~¼

q±~³I

q §ª§±§

S



QU

©°£ ³ª§
²KNETFI=OMNPµK
¥´KRMJRPK

NT

®K=±§t§¬~´~I

¸K=ª g~¬§w£I

pK=©³®°£§p´§ª§K

±~¯~°q´£ª±=«¢§¬~°££ §±

¦§¢°²£¯¬§©³°§

©ª~±§¤§©~¡§~=©~ª~®²£ §±

«~¶~±§~q£ ª£ §±

«§¶£¢´§q

±~¯~°q´£ª±=²£¯¬§©³°§

³¬§´£°±§²£²§±=µ·~ªq~

«£³°¬£ §±=§¬±²§²³²§±

±~«£¡¬§£°=p°«~q~

©°£ ³ª§

@SU ¯K=q §ª§±§

¥~«¡£«ª ~

II³¬§´£°±~ª§

S

NU ¥K=`~¶~§~I

ªK=µ³ª³©§w£I

¸K=´~°~¸~p´§ª§I

°K=¢§~©¬§w£I

§K=¶³ ³ª~´~I

qK=±³®~²~p´§ª§I

¥K=«±~°~p´§ª§

¥~«tª§= ²§®§±

o´~°¡¤±~µ§¬~~o«¢£¥

¬~¥£  §±= p£¤~±£ ~I

±~¯~°q´£ª±= ²£¯¬§©³°§

³¬§´£°±§²£²§±= µ·~ªq~

«£³°¬£ §±= §¬±²§²³²§±

±~«£¡¬§£°= p°«~q~

©°£ ³ª§

@SU ¯K=q §ª§±§I

¥~««¡£«ª 

~

³¬§´£°±~ª§

V
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5 Gavardashvili G. Prediction Of Flooded Territories
In Case Of  Possible Breakdown
Of The Sioni Earth Dam

International Conference on
VAIONT � 1963-2013, Thoughts
and analyses after 50 years since

the catastrophic landslide

P ITALY, Padua T

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 allows, in the case of a
possible breakdown of the dam, to calculate the wave velocity, 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 Iori valley as well as the
areas adjoining the Iori River comes under great flooding.

As to the spread of the waters it occurs in the north - eastern and south � western directions.
Modern Anti-Mudflow Measures And Development

Of Their Design Methodology
The article assesses the distribution and consequences of mudflows in 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
hydrological 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.
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PU

±~«q

g³°¬~ª§

@NEPMF

OMNPµ¥´

PRJPU

q §ª§±§I

±²³

R

NK±~¸~¬±= ®£¥«~²§²£ §±= ²£¯¬ª¥§³°§= ±§¬¨§±«§¬£°~ª¥§³°§I= ¯§«§³°§= ¢~

¥°~¬³ª«£²°§³ª§= ~¬~ª§¸£ §±= ±~¤³w´£ª¸£= ¢~¢¥£¬§ª§~= ~«= ¬£¢ª£³ª§¢~¬

©~ª§³«§±=«§¬¢´°§±=p®~²§±=©¬¡£¬²°~²§±=«§o£ §±=p£±~wª£ ª ~K=p£«³p~´£ ³ª§~

®°§¬¡§®³ª§= ²£¯¬ª¥§³°§= ±¯£«~I= °«£ª§¡= «§¡~´±= ®£¥«~²§²£ §±= p£°`£´§q

«±¶´°£´~±=¢~=©ª~±§¤§¡§°£ ³ª§=«~±~ª§±=£ª£¯²°«~¥¬§²³°=±£®~°~¡§~±K=«§o£ ³ª§

®°¢³¯²§= ~©«~·¤§ª£ ±= ±²~¬¢~°²§q= ¥~q´~ª§±µ§¬£ ³ª= ¬°«£ ±= ¤~§¤³°§±

¯~p~¬³°§±I=±~«p£¬£ ª=©£°~«§©§±I=p£¢³o£ §±=£ª£¯²°¢£ §±=«ªo §=¢~¬~¤~°§±

¢~=±¶´~=µ~°«£ §±~q´§±=±~t§°=©~¸«§±=©«®¬£¬²¸£K

OK¬~p°«p§= ~o¬§p¬³ª§~I= °«=  ª= µª£ p§= ±L±= II«~¢¬£³ª§± = o§~= ©~°§£°§±

¢~«³p~´£ §±=±§o°«§±=¸°¢~±q~¬=£°q~¢=±®§ª£¬wJ®§°§²³ª=«~¢¬£ p§=±~¥°w¬ ª~¢

p£«¡§°¢~=±®§ª£¬w§±=p£«¡´£ª ~=¢~=§¥§=¡´~ª£ ~¢ ±=MKPJMKRBJ§±==¤~°¥ª£ p§K

·´£ª§´£=~«~¬=¥~«§µ´§~=«~«¢§¢°£ £ª§=¤~ °§©§±=²£¯¬ª¥§³°§=«~`´£¬£ ª£ §±

¥~³~°£±£ ~K=ª~ °~²°§³ª§=©´ª£´£ §±=p£¢£¥£ ¸£=¢~·°¢¬ §q=p£«q~´~¸£ ³ª§~

©°£¯²§°£ ³ª§= ²£¯¬ª¥§³°§= ±¯£«~I= °«£ª§¡= §q´~ª§±µ§¬£ ±= = ¤ª²~¡§§±

©¬¡£¬²°~²£ §±JTQ=«©«J«¢£=EUOJURBF=¢~¤¯´~±I=PM=µ³q§~¬=~£°~¡§~±=¢~=«§±=p£«¢¥«

¥~«¢§¢°£ ~±= ¡~ª©£= ¡§©ªp§I= °§±= p£¢£¥~¢~¡= ¶¢£ ~= ©¬¡£¬²°~²§±= ¶~°§±¶§±

¥~³«¨ £±£ ~= NKRJOKR= BJ§qK= ~«~±q~¬= ¥~°©´£³ª~¢= ³«¨ £±¢£ ~= ~«©°£¤§±

«~`´£¬£ £ª§¡K

PK¬~p°«p§= ¥~¬¶§ª³ª§~= «~¢¬£³ª§±= ±®§ª£¬w§±= «~¢~¬§±= MKTB= p£«¡´£ª §qK

¬~`´£¬£ §~=¤ª²~¡§§±=®°¡£±p§=«§¬£°~ª§±=¸£¢~®§°¸£°£~¥£¬²£ §±=¸£«¯«£¢£ §±

p£¢£¥~¢=£ª£¯²°¬³ª§=®²£¬¡§~ª§±=~ ±ª³²³°§=±§¢§¢§±=¡´ª§ª£ ~K=©´ª£´§±

±~¤³w´£ª¸£= ¢~¢¥§¬¢~= ¬~´q §±=«~o~ª²£«®£°~²³°³ª§= ¤°~¯¡§£ §±= ¥~«·£¬£ §±

®£°±®£¯²§³ª ~=«~¢¬£³ª§±=±®§ª£¬w§±=«~¢¬§±=¥~«¢§¢°£ §±~q´§±K

QK±²~²§~p§= ¥~¬¶§ª³ª§~= ¤ª²~¡§§±= ®°¡£±p§= «¬~µ§ª£= §±= ««~°q´£ª§= ¢~



NPS

p£«~p¤q£ £ª§= ®~°~«£²°£ §I= °«ª£ §¡= ·´£ª~¸£= ¢§¢= ¥~´ª£¬~±= ~¶¢£¬±

¥~«¢§¢°£ §±= «~`´£¬£ ª£ ¸£K= ¥~¬¶§ª³ª§~= ~¥°£q´£= ¢o£«¢£= ·´£ª~¸£

¥~´°¡£ª£ ³ª§= «~°q´§±= ¶£°¶§I= °«£ª§¡= ~¶°¡§£ª£ ±= ©¬²°ª§°£ ~¢§

p£«~p¤q£ £ª§=±§¢§¢££ §±I=©£°w¢I=©´£ ~p§=«µ~°«£ ª³° §±=¢~=«~±p§=«£²~ª§±

p£«¡´£ª §±I= ¡´ª§ª£ §¢~¬= ¥~««¢§¬~°£I= °£~¥£¬²£ §±= ¶~°¨§±= °£¥³ª§°£ ~±K

®°¡£±§±=«~°q´§±=£¤£¯²³° §±=~±~«~oª£ ª~¢=¢~«³p~´£ ³ª§~=±§±²£«§±=~¶~ª§

¶£°¶§I= °«£ª§¡= §q´~ª§±µ§¬£ ±= ©¬²°ª§°£ ~¢§= p£«~p¤q£ £ª§= ±§¢§¢££ §±

E®³ª®§±= ±§«©´°§´§±I= ®³ª®~p§= q§¶´~¬§= «~±~ª§±= °~¢£¬ §±I= ¯~¤§±

«§¬£°~ª§¸~¡§§±=¶~°§±¶§±F=q~¬~¤~°¢ §±=¡´ª§ª£ §¢~¬=¥~««¢§¬~°£=p£«©°£ §=¢~

p£«¸o³¢´£ª§=°£~¥£¬²£ §±=¶~°¨§±=°£¥³ª§°£ ~±X=«¡£«³ª§~=~o¬§p¬³ª§=±§±²£«§±

±²~²§©~p§=¥~¢~µ·´£²~=¥~¬²ª£ §±=±~¶§qX=¢~«³p~´£ ³ª§~=¤ª²~¡§³°§=®°¡£±§±

~´²«~²³°§= «~°q´§±= ¤³¬¯¡§³°§= ±²°³¯²³°~= ¢~= ~oµ£°§ª§~= «§±§= «³p~ §±

®°§¬¡§®§K

RK±²~²§~p§= ¥~¬¶§ª³ª§~= «~¢¬£ §±= ¥~«¢§¢°£ §±= «±~«¸~¢£ £ª§I= ©£°w¢I

w¬£ª±~«¢§¢°£ £ª§= «~¢¬£ §±= E°«£ªq~= ¬~²£¶£ §= µ~°«¢¥£¬§ª§~= µ´°§ª§

`~µ§¬µ©ª³ª§= ±~±~°¥£ ª= ©¬®¬£¬²£ §qF= ¢~«±¶´°£´§±= ®°¡£±§K= ~o¬§p¬³ª§

®°¡£±§q= ¶°¡§£ª¢£ ~= ±~±~°¥£ ª= ©«®¬£¬²£ §±= = ¤³t= ¯~¬q~¬= p£¬~¸~°¢§

¬~²£¶£ §±= ¢~pª~= ¢~= «§¬£°~ª£ §±= q~´§±³¤~ª§= ±~¶§q= «§o£ ~I= °«ª§±

q~´§±³¤ª£ §±= ¶~°§±¶¸£~= ¢~«©§¢£ ³ª§= ~o¬§p¬³ª§= «~¢¬£ §¢~¬= p£«¢¥«§

¥~«¢§¢°£ §±= ²£¯¬ª¥§³°§= ®°¡£±£ §±= £¤£¯²³°~¢= µ~°«~°q´~K

w¬£ª±~«¢§¢°£ £ª§= §±£q§= «~¢¬£ §±~q´§±I= °«£ªq~= ¬~²£¶£ p§= `~µ§¬µ©ª³ª§~

³µ´°§ª£±§= ¸«§±I= ©£°w¢I= NJP= ««J§±= ¤~°¥ª£ p§I= ±~±~°¥£ ª= ©«®¬£¬²§I

¢~«±¶´°£´§±=p£¢£¥~¢=«§¬£°~ª£ §±=q~´§±³¤~ª§=±~¶§q=«§o£ §±~q´§±=`´£¬±=«§£°

¢~«³p^´£ ³ª§=§¯¬~=°§¥§¬~ª³°§=±~«±¶´°£´§=«µ· §ª ~I=°«£ªp§¡=¢~«±¶´°£´~

w§°§q~¢~¢= = ¶°¡§£ª¢£ ~= ¬~²£¶£ §±= t°§±~= ¢~= ¡´£q§±= ®°§¬¡§®£ §qK= ®§°´£ª§

«§oµ£´~~=±®§°~ª³°~¢=¥~¬ª~¥£ ³ª=© §ª£ §~¬§=¢§±©±= °³¬´§qI=¶ª=«£°£J

«µ· §ª ~p§= ¢§±©±=  °³¬´§q= p£¯«¬§ª§= ¦~£°§±= ¬~©~¢§qK= ~o¬§p¬³ª§

«µ· §ª §q= ¢~«±¶´°£´~= ¶°¡§£ª¢£ ~= w¬£ª~¢±~«¢§¢°£ £ª§= g~¬¥£³ª§= ¢~

©~° ¬~²³ª§= «~¢¬£ §±= ¬~²£¶£ p§= «§¬£°~ª£ §±= NJP= ««J§±= ¸«§±= ¤~°¥ª£ p§

`~µ§¬µ©ª³ª §±=®§° £ §±~q´§±K=¢~«±¶´°£´§±=p£¢£¥~¢=«§o£ ³ª§=¯§¬~=«£¯~¬§©³°§

¬~°£´§I= °«£ªp§¡= ©ª~±§= MKRJP= ««= ¤°~¯¡§§±= ¥~«±~´~ª§= p£~¢¥£¬±= RTKOBJ±K

~o¬§p¬³ª§=±~«±¶´°£´~ª~±~q´§±=¢~¬~©~°¥£ §±=E«²´£°§±=±~¶§qF=p£«¡§°£ §±==¢~

«µ~°«£ ª³° §±=~«~oª£ §±=«§¸¬§q=¢~«~²£ ³ª§~=¦~£°§±=¥~«µ´§=«µ· §ª ~

¢~=p£«³p~´£ ³ª§~=±~«±¶´°£´£ª~±=«~°q´§±=®°§¬¡§®§K

SK¬~p°«p§= ¥~¬¶§ª³ª§~= ²·§ ³ªJp~°§±= ±~ ~¢±= ¯´~¬~¶p§°§±= ¥~«¢§¢°£ §±

p£¢£¥~¢= «§o£ ³ª§= µ´°§ª«~°¡´ª´~¬§= «~±~ª§±= EJMKN= ««F= £¬£°¥£²§©³ª§

«§¸¬£ §±~q´§±=¥~«·£¬£ §±=p£±~wª£ ª ~K=¡¬ §ª§~I=°«=«~o~ª§=¬~¡°§~¬ §±

¥~«= E^¡[RMBF= µ´°§ª«~°¡´ª´~¬§= «~±~ª§±= ±~µ´~´~¢= ¥~«·£¬£ ~= «£²~¢

®° ª£«~²³°= ±~©§q¶±= µ~°«~¢¥£¬±K= ¬~p°«p§= «·´~¬§ª§~= µ~«·´~¬

¬~¶p§°««®´£ £ª= ¯´£·¬£ p§= ~°±£ ³ª§= ¥~«§¢§¢°£ §±= q~¬~«£¢°´£

²£¯¬ª¥§£ §±=~¬~ª§¸§=¢~=°£©«£¬¢£ ³ª§~=¸£q´~¬§=¥°~¬³ª~¡§§±=®°¡£±§±

¥~«·£¬£ ~K=~¥°£q´£=¬~¶p§°µ·ª§~¬§=±~µ´~´§±=««¸~¢£ ~I=°«£ª§¡=p£±~wª£ £ª±



NPT

¶¢§±=~o¬§p¬³ª§=«~±~ª§±=£¬£°¥£²§©³ª§=«§¸¬£ §±~q´§±=¥~«·£¬£ ~±

TK¥~«¥¬£ ~=¥~¬£©³q´¬£ ~=®ª~¸«³°=²£¯¬ª¥§£ ±K=p£¯«¬§ª§~=°§¥§¬~ª³°§=®ª~J

¸«³°§= o³«£ª§I= °«ª§±= ±~p³~ª£ §q~¡= ¶¢£ ~= «·~°§= ¬§´q§£°£ £ §±= ¢~pª~

~²«£ ~¢= ¢~= p£«¢£¥= «~q§= §¬§¸~¡§~K= ®ª~¸«³°§= o³«£ª§= §©´£ £ ~= °~«¢£¬§«£

¯´£·~¬~p§=E~ppI=±~¯~°qJ́ £ªI=°³±£q§F=¢~®~²£¬²£ ³ª§=¢£¬§±=µ·~°¢~¬I=°«£ª±~¡

~¯´±=«~°q©³q¶~=´ª²~«J®£°³ª§=«~¶~±§~q£ £ª§=¢~=§wª£´~=¤§¯±§°£ ³ª§=¢£¬£ §±

«§o£ §±= ±~p³~ª£ ~±K= ~«= µ·~°±= ±~p³~ª£ §q= p£±~wª£ £ª§~= ¢§¢§= ±§«wª~´°§±

«§o£ ~=«¶ª¢=w~ ´§±=¸°¢§qK

UK¥~«¥¬£ ~p§= µ~°«¢¥£¬§ª§= ©¬±²°³¯¡§~= ±~p³~ª£ ~±= §wª£´~= p£«¡§°¢£±

¢~°²·«~= °£ª±±~= ¢~= q´~ª±= p°§±= ¢~= ~«§q= «¬§p´¬£ª´¬~¢= ¥~§¸~°¢±= «~q§

«³p~ §±=¶~¬¥~«Jwª£ ~K

VKNMK=NNK=¬~p°«p§=«¡£«³ª§~³±~¤°q¶£ §±=¬°«£ §=¬~´q ®°¢³¯²£ §±=«§o£ §±I

¥~¡£«§±~= ¢~= p£¬~¶´§±~±I= ©£°w¢I= ¬~´q ®°¢³¯²£ §±= °©§¬§¥¸§±= ¡§±²£°¬£ p§

`~±¶«~J̀ ~«±¶«§±~±I= ~´J²¡§±²£°¬£ p§= ¥~¡£«§±~±I= ¥£«£ §±= ¢~²´§°q´~J

¥~¬²´§°q´§±~±I=£ª£¯²°¢~¬~¢¥~°£ §±=£¯J±®ª³~²~¡§§±~±I=~¥°£q´£=³±~¤°q¶£ §±

«q¶´¬£ §=~´²¥~±~«~°q§=±~¢¥³°£ §±=¢~=©«J®ª£¯±£ §±=²£°§²°§§±I=p£¬ £ §±I

¬~¥£  £ §±I= ²£¯¬ª¥§³°§= «µ· §ª §±= «§«~°qI= £ª£¯²°¢~¬~¢¥~°£ §±I

©¬²£§¬£°³ª§= ¢~= «w°~´§= ±~¢¥³°£ §±= £¯±ª³~²~¡§§±~±I= ¬~´q J®°¢³¯²£ §±I

¥~q¶£´~¢£ ³ª§= ¬~¶p§°µ·~ª ~¢§~¬§= ~§°§±¢~= p£©³«p³ª§=  ³¬£ °§´§= ~§°§±

«§o£ §±I= p£¬~¶´§±~= ¢~= ¥~¡£«§±~±K= d¥~¬¶§ª³ª§~= «£¶¢~¡´~±q~¬I= ±²~²§©³°§

£ª£¯²° §±~J¥~¬= ¢~¡´~±q~¬= ¢~= ±~°£«¬²= ±~«³p~£ q~¬= ¢~©~´p§°£ ³ª§

±~©§q¶£ §K

NOK±~¢~µ¬£= ¦§¢°±~²°~¬±®°²= ±§±²£«£ §±= w§°§q~¢= ³~°·¤§q= «¶~°£±

µ~°«~¢¥£¬±= §±= ¥~°£«£ ~I= °«= £¯±®ª³~²~¡§§±= q~´§±£ ³°£ §¢~¬= ¥~««¢§¬~°£I

«~qp§=¶p§°~¢=¶¢£ ~=¥~°J¢~«~´~ª§=°£g§«£ §±=¢~=~°±²~¡§¬~°³ª§==®°¡£±£ §±

µ~°«p ~K=~±£q=p£«q¶´£´£ p§=~¢¥§ª§=~¯´±=µ¬£´£ §±=«¬§p´¬£ª´~¬=¤~°¥ª£ p§

¡´~ª£ ~¢ ~±I= °~¡= ³~°·¤§q~¢= ~§±~J¶£ ~= ²£¯¬§©³°J£©¬«§©³°= «~`´£¬£ ª£ ¸£I

°~¢¥~¬~¡= §µ´£´±= §«= «~±~ª§±I= °«ª§±¥~¬~¡= ¢~«¸~¢£ ³ª§~= «§ª±~¢£¬§I

¢~oª§ª ~±= ¢~= p£±~ ~«§±~¢= £¯±®ª³~²~¡§§±= °£±³°±§±= p£«¡§°£ ~±K= ¸¥¨£°I

~o¬§p¬³ª§= ®°¡£±£ §±= ¢°±I= µ¬£´§±= ¬~¸~°¢§±= «¬§p´¬£ª §¢~¬

¢~«©§¢£ ³ª£ §qI= ~¢¥§ª§= ~¯´±= ±£°§¸³ª= ~´~°§£ ±K¬~p°«p§= ¥~¬¶§ª³ª§~

~´²°£ §±=«§£°=¢~«³p~´£ ³ª§=©«®ª£¯±³°§=o¬§±w§£ £ §I=°«£ªq~=°£~ª§¸~¡§~

³¸°³¬´£ª·¤±= ¥~¬¶§ª³ª§= ±§±²£«§±= «¢¥°~¢= £¯±®ª³~²~¡§~±= ¢~= £©ª¥§³°

³±~¤°q¶£ ~±K

NPK±²~²§~p§= ¥~¬¶§ª³ª§~±~¢~µ¬£¦§¢°±~²°~¬±®°²= ±§±²£«£ §±= ³±~¤°q¶

£¯±®ª³~²~¡§§±«£¯~¬J®¬£´«~²§©³°§= ¢£«®¤£°£ §±I= °«£ªq~= «³p~= °¥~¬£ §

µ~°«~¢¥£¬±=¢°£©~¢J®ª~±²§©³°§=«~±~ª§±~¥~¬=¢~«¸~¢£ ³ªI=±¶´~¢~±¶´~=¤°«§±

E±¤£°±£ °§I= ²°§±£ °§I= ±§ª¤¬§±£ °§I= pª~¬¥§±£ °§F= ¦~£°§q= p£´±£ ³ª§I

¦£°«£²³ª§= ¢°£©~¢§= £ª£«£¬²£ §±= £°q ª§ ~±I= ¥~~¬¥~°§p£ §±= ¥~¬¸¥~¢£ ³ª§

~ª¥°§q«§I=°«£ª§¡=±°³ª~¢=§qJ́ ~ª§±µ§¬£ ±=·´£ª~=§«=£ª£«£¬²§±=®~°~«£²°£ ±I

°«ª£ §¡=¥~¬§¡¢§~¬=«§ª±~¢£¬=«~¥§±²J°~ªp§=µ¬£´§±=³£¡~°§=¥~¸°¢§±=®°¡£±p§



NPU

«§±=¥~´ª£¬~±I=©£°w¢W=«§ª±~¢£¬§=«~¥§±²°~ª§X=±§q¶£I=°«£ª§¡=«~±p§=«w°~ ±X

¢£«®¤£°§±= ©°®³±§I= ¥~¢~«·´~¬§= = «~¢°±§°£ £ª§= = «§ªJ·£ª§I= °«ª§±

±~p³~ª£ §q~¡=¢£«®¤£°§=³©~´p§°¢£ ~=¢~±~¡~´=«§ª±~¢£¬=«~¥§±²°~ª±X=©J°®³±p§

¥~¬ª~¥£ ³ª§=«³p~=£ª£«£¬²£ §=¢~=«~qp§=¥~¬q~´±£ ³ª§=¦~£°§X=¢°£©~¢J®ª~±²§J

©³°§=«~±~ª~I=°«ª§±¥~¬~¡=¢~«¸~¢£ ³ª§~=¢£«®¤£°§±=«³p~=£ª£«£¬²£ §K

NQK¬~p°«p§¥~¬¶§ª³ª§~= ~´²°£ §±= «§£°= ¢~«³p~´£ ³ª§= ±~¢~µ¬£

¦§¢°±~²°~¬±®°²= ±§±²£«£ §±= £©¬«§³°§= £¤£¯²³° §±= ¥~~¬¥~°§p£ §±

«£q¢§©~=«~q§=¦§¢°~´ª§©³°§=¢~°J²·«£ §±¥~¬=±°³ª~¢=¢~¡´§±=³¸°³¬´£ª·¤§±

p£«q¶´£´~p§I=°«£ª§¡=£¤³w¬£ ~=¥~«¥J¬£ §±=¥~«·£¬£ §q=«§o£ ³ª§=£©¬«§³°§

£¤£¯²§±= ¥~~¬¥~°§p£ ~±= «£°£= ¨¥³¤§qI= °«£ªJ±~¡= «§£©³q´¬£ ~= ¥~«¥¬£ £ §

¥~³«¨ £±£ ³ª§= «~¶~±§~q£ ª£ §q= ¢~= ¥°w£ª´~¢§~¬§= ¥~J«·£¬£ §qI= °~¢¥~¬

¢~«³p~´£ ³ª§= ±~¢~µ¬£= ¦§¢°±~²°~¬±®°²= ±§±²£«£ §±= ¦§¢°~´ª§J©³°§

¢~°²·«§±¥~¬=¢~«¡~´§=±~p³~ª£ £ §±=¢~=¶£°¶£ §±=±§~¶ª£=¢~=±~°¥£ ª§~¬ ~=¢~J

¡³ª§~= ±~~´²°= «µ« £ §qI= ~¬³= ~o§~°£ ³ª§~= ¥~«¥¬£ £ ~¢K= «£q¢§©~p§

¥~q´~ª§±Jµ§¬£ ³ª§~= ~¥°£q´£= }±~¶~ª¶= «£³°¬£ ~p§= ~¶~ª§= ²£¯¬§©§±I

¥~«¥¬£ £ §±=¢~=°~¡§¬~Jª§¸~²°³ª§=µ§¬~¢~¢£ £ §±=¥~«·£¬£ §±=£©¬«§³°§

£¤£¯²³° §±= ¥~~¬¥~°§p£ §±= «£qJ¢§©§±¼= w§°§q~¢§= ¢£ ³ª£ £ §I= °«ª£ §¡

¢~«²©§¡£ ³ª§~=±~ tq~=©~´p§°§±=«§¬§±²°q~=±~ t±=«£¡¬§£°£ §±~=¢~=²£¯¬§©§±

±~¶£ª«µ§¤=©«§²£²§±I=±~¶£ª«µ§¤=±~¥£¥«=©«§J±§§±I=«£¡¬§£°£ ~q~=~©~¢£«§§±

¢~= «§¬§±²°q~= ±~ t±= ¥~«¥¬£ £ §±~= ¢~= ~o«`£¬£ §±= ±~¶£ª«µ§¤= ©«§²£²§±

«§£°K

NRK¬~p°«p§=¥~¬¶§ª³ª§~= ´~©©³³«J~«w°~´§±=~¶~ª§= ±~©¬²~¯²= ¸£¢~®§°§±= ©´ª£´§±

p£¢£¥£ §X= ¢~«³p~´£ ³ª§~= ´~©³³«§±= µ·~°±q~¬= ±~©¬²~¯²= ¸£¢~®§°§±

p£«~£°q£ £ª§=©´~¬w§±=¥~~¬¥~°§p£ §±=«£q¢§©~K=£ª~±²¦§¢°¢§¬~«§©³°§=°£g§«§±

~¬³= ¸«£°¤£ª¢§±= °§¡¶´§±= ¥~q´~ª§±µ§¬£ §qI= p£°`£³ª§~= ~«w°~´§±= °¥ª³°

t´°§²£p§==¶~¶³¬§±=®°¡£±§±=ª£¬²³°=±~©§±~°q~¬=¥~§¥§´£ §±=±¯£«~K=±~©¬²~¯²

¸£¢~®§°§±= ·´£ª~= ®~°~«£²°§= ¥~«±~¶³ª§~w§°§q~¢§= £ª£«£¬²£ §±= ¸«£ §±

«§¶£¢´§qW= ´~©³³«§±= µ·~°p£«~£°q£ £ª§= ¬~¶´°£²§±= ¢§~«£²°§qI= ´~©³³«J¢ª§±

¢§~«£²°§q=¢~=±~©¬´£§£°=ª£¬²§±=±§¥~¬§qK

NSK«³p~ §±= ®°¡£±£ §I= °«ª£ §¡= ~¢~±²³°£ £¬= «~q§= «³p~ §±= §¬¢£¬²³° ~±K

´~©³³«J~«w°~´§±= ±~©¬²~¯²= ¸£¢~®§°§±= ²£¯±²³°§±= p£±µ~´ª§±~= ¢~= p£¢£¥£ §±

~¬~ª§¸§±=p£«¢£¥I=°¥°¡=ª£¬²³°§=±~©§±°§±=¥~~¬¥~°§p£ §±~±I=~«=p£«q¶´£´~p§¡

w§°§q~¢=±~~¬¥~°§p=®~°~«£²°~¢I=«§´§o£q=¸«£°¤£ª¢§±=¥~¬¸¥~¢£ ³ª§=°§¡¶´§

EoS FX=~«§±=p£«¢¥«=±®£¡§~ª³°§=¥°~¤§©§±IJé«±°§~ª£=¶~¶³¬§±=µ·´§ª§±=p£¸£q´§±

¬~p°«p§= µ~°«¢¥£¬§ª§~= £ª~±²¦§¢°¢§¬~«§©³°= °£g§«p§= ««³p~´£= ´~©³³«J

¢ª§±=¢~=ª£¬²³°§=±~©§±°§±=°£g§«£ §ùJ±=«§¶£¢´§q=p£§wª£ ~=µ§¬~±µ~°=p£¤~±¢£±

¶~¶³¬§±= ©£¤§¡§£¬²§±= «¬§p´¬£ª £ §W= ¦§¢°¢§¬~«§©³°§I= ¸o´°³ª§= ¢~= «p°~ª§

¶~¶³¬§±=°£g§«£ §±=p£«q¶´£´£ p§K

NTK¬~p°«p§=µ~°«¢¥£¬§ª§~=£ª~±²¦§¢°¢§¬~«§©³°=°£g§«p§=««³p~´£=´~©³³«J¢J

ª§±=¥~«·£¬£ §qI=ª£¬²³°§=©¬´£§£°§±=E£°q=¢ª§~¬§I=©«®~¯²³°§F=~«w°~´§±=³®§J

°~²£±§=®§° £ §=¢~=²£¯¬§©³°§=«~`´£¬£ ª£ §I=µ£´§±=¤~¯²°§±=¸°¢§±=®§° §q=¢~



NPV

¤§¸§©³°§=«¢£ª§±p£«q~´~¸£ §qK

NUK¥~¬±~¸o´°³ª§~¥´§°~ £ §±«p£¬£ ª §±²£¯¬ª¥§³°§±¯£«£ §±±~§«£¢ §±

p£¤~±£ §±w§°§q~¢§©°§²£°§³«£ §±~¥~«·´~¬«µ· §ª £ §±«²·³¬£ §±¬~©~¢§±

~o¢¥£¬§±§¬²£¬±§³° §±«¬~¡£«£ §±«§¶£¢´§qK¡~ª©£¥~¬§¶§ª£ ~±~°£¸£°´

±~«³p~£ §±~°±£  §±p£«q¶´£´~I°«£ª§¡p£±~wª£ £ª§~p£±°³ª¢£±«¡¢£¬§±

p£«q¶´£´~p§K£±~¬~ª§¸§±~p³~ª£ ~±§wª£´~¥´§°~ £ §±¥~·´~¬§±²£¯¬ª¥§³°§

±¯£«£ §±±~§«£¢ §±¢¬£p£¤~±¢£±¢~®°£¯²£ §±£²~®¸£K

NVK«¡£«³ª§~±~¯~°q´£ª±±~~´²« §ª¢~±~°©§¬§¥¸¥´§°~ £ §±`~«¬~q´~ª§I

°«£ªq~«p£¬£ ª ~¢~°£~ §ª§²~¡§~¥~¬¶°¡§£ª¢~ ªµª£ p§K«©ª£¢

~oµ£°§ª§~~±£´£¥~«·£¬£ ³ª§«£q¢£ §K¢£²~ª³°~¢~°§±¥~¬¶§ª³ª§?w´£ª§

~´±²°§³ª§?I?~¶~ª§~´±²°§³ª§?I?¬°´£¥§³ª§?¢~?~¢£©±W«£q¢£ §K¬~p°«p§

~o¬§p¬³ª§~I °«¢o£§±~q´§±±³±²̄ ~¬£ p§¢§¢§¥~¬§©´£q§±¥´§°~ £ §±

¥~·´~¬§±~q´§±w§°§q~¢~¢¥~«§·£¬£ ~?~¶~ª§~´±²°§³ª§?¢~?¬°´£¥§³ª§?

«£q¢£ §I°«£ª§¡³¸°³¬´£ª·¤±¥~·´~¬§±±~«³p~£ §±³±~¤°q¶¢µ~°«£ ~±

¢~«¬§p´¬£ª´¬~¢~«¡§°£ ±«p£¬£ ª §±´~¢£ ±¢~¢~¬~¶~°¨£ ±K

OMK±²~²§~p§«~¢¬£³ª§±«~«¢§¢°£ £ª§¤~ °§©§±®§° £ §±~q´§±p£°`£³ª§~

±®§ª£¬w§±¤ª²~¡§§±®°¡£±§±~´²«~²³°§«~°q´§±¶£°¶§I °«£ª§¡

§q´~ª§±µ§¬£ ±®°¡£±p§«§µ¢£ ³ª§°£~¥£¬²£ §±¶~°¨§±°£¥³ª§°£ ~±

p£«~p¤q£ £ª§¸£«¯«£¢£ £ §±¡´~ª£ ~¢ §±«§¶£¢´§qX

ONK±²~²§~p§~oµ£°§ª§~«~¢¬§±±~«±¶´°£´§«µ· §ª ~I °«£ª§¡£«±~¶³°£ ~

±§¬¨§±¢~¯³¡«~¡£ ~±«§±§p£«¢¥«§¥~«¢§¢°£ §±~q´§±±~t§°̧«~«¢£I

p£°`£³ª§~«§±§~´²«~²³°§«~°q´§±¶£°¶§K

³¡¶£qp§

©°£ ³ª£ §

@ ~´²°§L~´²°£ §
©°£ ³ª§±=±~¶£ªµ¢£ ~¥~«¡£«§±=~¢¥§ª§I

¥~««¡£«ª ~

¥´£°¢£

 §±

°~¢£

¬ ~

N

ªK«~¶~°~w£I

ªK¥~´~p£ª§I

±K±²£°§~©´~

16 th International Conference on
Transpot and Setimentation of Solid
Particles, 18-20 September 2013

Rostock, Germany NM

ªK«~¶~°~w£I

´K¥£ª~p´§ª§I
Ѱқ҄ҋѿ«§̔Ҍѿҏҍ҃Ҍѿ==ҌѿҒ҉ҍҁҍJ
Ҏҏѿ҉ґ҇ҖҌѿ=҉ҍҌғ҄ҏ҄Ҍҕ҇ҞѮҏҍҀҊ҄ҋ҇

��i����������,



NQM

O ±K±²£°§~©´~Ҏҏ҇ҏҍ҃ҍ҉ҍҏ҇ҐґҒҁѿҌ҇ҞI=ҐґѿҊҍ҂ҍ
ҏѿ҆ҁ҇ґ҉Ғ=ґѿ=ґ҄ҔҌҍ҂҄ҌҌҍ§Ҁ҄҆Ҏ҄҉҇
ҏ҄҂§ҍҌ§ҁ=UJNN==҅ҍҁґҌҞ====OMNP

“��� i�� S

NK¬~p°«p§= ¥~¬¶§ª³ª§~= ~´²°£ §±= «§£°¢~«³p~´£ ³ª§= «~¥§±²°~ª³°§

«§ª±~¢£¬£ §±= = ±§¥°w§±= ¥~±µ´°§´= ¢~±~«~¥°£ £ª§= ~¶~ª§= °§¥§¬~ª³°§

©¬±²°³¯¡§~I=°«£ª±~¡=p£³wª§~=¢~§¡´~±=±§±²£«£ §=¥~°¢~«~´~ª§=°£g§«£ §±=¢~

~°~±²~¡§¬~°³ª§= ®°¡£±£ §±= ¢°±= µ~°«p §ª§= ¥°w§´§= ¢~= ¥~¬§´§

°¶£´£ §±~¥~¬I= °~±~¡= ¦§¢°±~²°~¬±®°²= ±§±²£«£ p§= ¶p§°~¢= ~¯´±= ~¢¥§ª§

£¯±®ª³~²~¡§§±= q~´§±£ ³°£ £ §¢~¬= ¥~««¢§¬~°£K= h©¬±²°³¯¡§~= µ~°«¬~¢¥£¬±

«~¢£«®¤§°£ £ª= «µ· §ª ~±I= °«£ªp§¡= «§ª±~¢£¬£ §±= ¥~¬§´§= ¢~= ¥°w§´§

°¶£´£ §±=`~¯° §±~q´§±=¥~«·£¬£ ³ª§~=«~¢£«®¤§°£ £ª§=£ª£«£¬²£ §±=©«®ª£¯±§K

j«¡£«³ª§~=¢£«®¤§°£ §±=®°¡£±§±=«~q£«~²§©³°§=~oµ£°~=¢~=q§q£³ª§=£ª£J

«£¬²§±=«µ· §ª §±=£¤£¯²³° ~¸£=¥~´ª£¬§±=~¬~ª§¸§K

OK¬~p°«p§= ¥~¬¶§ª³ª§~= «°~´~ª±~¤£¶³°§~¬§= ¦§¢°±~²°~¬±®°²= ±§±²£«£ §±I

°«£ª§¡= «³p~ ±= «§«¢£´° §q= `~°q³ª§= ¡£¬²°§¢~¬³ª§= ¥°³¬²§±= ²³« £ §±

±¯£«§q= }²³« = ²³« p§¼I= «³p~ §±= «~q£«~²§©³°§= ~¬~ª§¸§I= °«£ª§¡

§q´~ª§±µ§¬£ ±==±§±²£«§±=«§£°=¥~¬´§q~°£ ³ª§=®~°~«£²°£ §±=«¬§p´¬£ª £ ±=~°~

«¶ª¢=¢~«·~°£ ³ª§=°£g§«£ §±I=°J¥°¡=£±=«§o£ ³ª§=§·=~¯~«¢£I=~°~«£¢=§«~´£

®~°~«£²°£ §±«¬§p´¬£ª £ ±= ~°~±²~¡§¬~°³ª§= ®°¡£±£ §±¢~= ¥~°¢~«~´~ª§

°£g§«£ §±=¢°±I=°~¡=±~p³~ª£ ~±=§wª£´~=~o¬§pJ¬³ª§=±§±²£«£ §±=£¯±®ª³~²~¡§§±

±~§«£¢ §±=¢~=£¤£¯²³° §±=¥~¸°¢§±K

±²~²§£ §

@ ~´²°§L=~´²°£ §
±²~²§§±=±~q~³°§I=g³°¬~J

ª§±L©°£ ³ª§±=¢~±~¶£ª£ ~

g³°¬~ª§±L

©°£ ³ª§±

¬«£°§

¥~«¡£«§±

~¢¥§ª§I

¥~««¡£«ª ~

¥´£°¢£

 §±

°~¢£

¬ ~

N ´K¸´§~¢~³°§±§±²£«³°§=«§¢¥«~

«£¯~¬§©³°§=°¶£´§q§

±§±²£«£ §±=©´ª£´~p§

g³°¬~ª§

²«§=QQSJ

QQTI=¥´KRSOJ

RSR

�Applid
Mechanics
and
Materials�

~pp R



NQN

O ´K¸´§~¢~³°§I

¥Kq³«~¬§p´§ª§

q´ª§±~=¢~=°£ª±§±

³°q§£°q«J̄ «£¢§

£ª£«£¬²£ §±«³p~ §±=®§J

° £ §=¢~=¢~¸§~¬£ ~

g³°¬~ª§

²«§=QQSJ

QQTI RJU

�Applid
Mechanics
and
Materials�

XI±~£°q~p°§J

±=©¬¤£°£¬¡§J

§±= ²£¯¬§©³°§

±§±²£«£ §±~=¢~

²£¯¬ª¥§³°§

®°¡£±£ §±=¶~J

°§±¶§±I=±~§«£J

¢ §±~=¢~

¶~¬¥~«wª£ §±

~«~oª£ ~ I

«~±~ª£ §K

¯K£§ª~²§I=§±°~J

£ª§INOJOM=¬£«J

 £°§I=OMNP=µ£ª§K

Q

NK¬~p°«p§= ~¯¡£¬²§= ¥~©£q£ ³ª§~= ´§ °~¡§³ª§=  §£¯²£ §±= ©´ª£´~p§= ±§±²£«³°

«§¢J¥«~¸£= ¢~= ´§ °~¡§£ §±= ®°~¯²§©³ª= ¥~«·£¬£ ~¸£= ±~«q= µ~°«£ ~p§K

d¥~¬¶§ª³ª§~=~¶~ª§=´§ °~¡§³ª§±~²°~¬±®°²J²£¯¬ª¥§³°§=«~¬¯~¬£ §=¢~

p£±~ ~«§±§²£¯¬ª¥§³°§=¶~¸£ §K

OK±²~²§~=£wo´¬£ ~=q´ª§±~=¢~=°£ª±§±=·´£ª~¸£=¢~ ~ª§=¶~¬¥~«wª£ §±=¬~µ§ª£ §±

q´ª§±= °£ª±q~¬= p£¶£ §±= ¥´£°¢§q§= ¸£¢~®§°£ §±~= ¢~= q´ª§±= °£ª±¸£

¥~¢~¥°£ §±= ¡´£Jq~«£¢£¥ §±= ©´ª£´~±K= ©´ª£´§±= p£¢£¥~¢= p£«³p~´£ ³ª§= ¢~

¥~«¡¢§ª§~=~¶~ª§=©¬±²°³¯J¡§~=E°«£ª§¡==¢~¡³ª§~=±~~´²°=«µ« §qFI

°«£ª§¡=~«¡§°£ ±=¢~°²·«£ §±=§¬²£¬±§J́  ~±=¢~=~¢§¢£ ±=q´ª§±~=¢~=°£ª±§±

¶~¬¥~«wª£ ~±K= ~o¬§p¬³ª§= ©¬±²°³¯¡§§±= ¥~«·£J¬£ ~±= ¢§¢§= £¤£¯²§= £¯¬£ ~

±~p~¶²=±~£ª«~´ª=µ£´~p§K

±~«£¡¬§£°=¤°³«£ §±=«³p~ ~p§=«¬~µ§ª£ ~

±~¯~°q´£ªp§

@
««¶±£¬£ £ª§L

««¶±£¬£ ª£ §
«¶±£¬£ §±=±~q~³°§

¤°³«§±=`~²~°£ §±

¢°=¢~=~¢¥§ª§

N ®°¤K¢K®~²~°~§~? °²·£ª§µ~«~¶´§ª£ ³ª§

±¶£³ª£ §±«¢£ª§°£ ~¢~

¥~~¬¥~°§p£ ~«·~°§

¢£¤°«§°£ ~¢§±¶£³ª£ §±

¢§±©°£²³ª§µ~°«¢¥£¬§±

±~¤³w´£ª¸£?K

«£¯~¬§©±q~

©~´p§°§±«£JQ

©¬¤£°£¬¡§~IOMNPµ

q±³



NQO

«¶±£¬£ §±p§¬~~°±§¥~¢«¡£«³ª§~¨~´~¶§p´§ª§±³¬§´£°±§²£²§±¥~«·£¬£ §q§

«~q£«~²§©§±§¬±²§²³²§±p°«£ p§ON THE CALCULATION OF FLAT TAPERED FIGURES ON

THE BASIS OF REPRESENTATION OF SOLID ELASTIC BODIES BY DISCRETE BAR STRUCTURES.

³¡¶£qp§

@
««¶±£¬£ £ª§L

««¶±£¬£ ª£ §
«¶±£¬£ §±=±~q~³°§

¤°³«§±=`~²~°£ §±

¢°=¢~=~¢¥§ª§

N ´K¸´§~¢~³°§

¬Kq³«~¬§p´§ª§

¤¶´§£°§=«~±~ª§±=´§ °~¡§³ª§

¥~¢~~¢¥§ª£ ~=«³p~=°¥~¬±

©« §¬~¡§³°§=°¶£´§±=¢°±

~¸§§±=©¬¤£°£¬¡§~

«~±~ª£ ±~=¢~=«~¬¯~¬J

~q«p£¬£ ª ~p§K

¯K³¶~¬§I=`§¬£q§I=OMNP

µK

O ´K¸´§~¢~³°§ ±§±²£«³°§=«§¢¥«~=«£¯~¬§©³°§

°¶£´§q§=±§±²£«£ §±=©´ª£´~p§

~¸§§±=©¬¤£°£¬¡§~

«~±~ª£ ±~=¢~=«~¬¯~J

¬~q«p£¬£ ª ~p§K

¯K³¶~¬§I=`§¬£q§I=OMNP

P ´K¸´§~¢~³°§I

¥Kq³«~¬§p´§ª§

q´ª§±~=¢~=°£ª±§±³°q§£°q«J

¯«£¢§=£ª£«£¬²£ §±=«³p~ §±=®§J

° £ §=¢~=¢~¸§~¬£ ~K

XI±~£°q~p°§±
©¬¤£°£¬¡§§±

²£¯¬§©³°§

±§±²£«£ §±~=¢~

²£¯¬ª¥§³°§

®°¡£±£ §±=¶~°§±J

¶§±I=±~§«£¢ §±~

¢~=¶~¬¥~«wª£ §±

~«~oª£ ~ I=¯K£§ª~²§I

§±°~£ª§INOJOM=¬£«J

 £°§I=OMNP=µ£ª§K

NK¥~¬¶§ª³ª§~´§ °~¡§³ª=«~¬¯~¬£ p§=±§´°¡§q§=°¶£´£ §±=~o«`£¬§±=p£±~wª£ ª ~

¢~=®§° £ §=¢~=¢§¬~«§©³°§=«¢£ª§°£ §±=±~p³~ª£ §q=¥~«©´ª£³ª§~=±~²°~¬J

±®°²=«~±~ª§±=«w°~ §±=¶~±§~q¸£=«³p~=°¥~¬±=±§´°¡§q§=°¶£´£ §±=¥~´ª£¬~K

¬~`´£¬£ §~I=°«=¸¥§£°q§=±§´°¡§q§=°¶£´§±=©« §¬~¡§~=w§°§q~¢=«³p~=°¶£´~±q~¬

¸°¢§±= «~±~ª§±= ¥~¢~~¢¥§ª£ §±= ±§`¯~°£±~= ¢~= §¬²£¬±§´ ~±I= °~¡= ¥~¶¢~

~o¬§p¬³ª§=«~¬¯~¬§±=©¬±²°³¯¡§J³ª§=«¢£°¬§¸~¡§§±=±~¤³w´£ª§K

OK«¶±£¬£ ~p§=~¯¡£¬²§=¥~©£q£ ³ª§=§·=´§ °~¡§³ª§= §£¯²£ §±=©´ª£´~p§=±§±²£«³°

«§¢¥«~¸£= ¢~= ´§ °~¡§£ §±= ®°~¯²§©³ª= ¥~«·£¬£ ~¸£= ±~«q= µ~°«£ ~p§K

¥~¬¶§ª³ª§=§·=~¶~ª§=´§ °~¡§³ª§=±~²°~¬±®°²J²£¯¬ª¥§³°§=«~¬¯~¬£ §=¢~

p£±~ ~«§±§=²£¯¬ªJ¥§³°§=¶~¸£ §K



NQP

PK«¶±£¬£ ~= £wo´¬£ ~= q´ª§±~= ¢~= °£ª±§±= ·´£ª~¸£= ¢~ ~ª§= ¶~¬¥~«wª£ §±

¬~µ§ª£ §±Jq´ª§±=°£ª±q~¬=p£¶£ §±=¥´£°¢§q§=¸£¢~®§°£ §±~¢~=q´ª§±=°£ª±¸£

¥~¢~¥°£ §±= ¡´£Jq~«£¢£¥ §±= ©´ª£´~±K= ©´ª£´§±= p£¢£¥~¢= p£«³p~´£ ³ª§= ¢~

¥~«¡¢§ª§~= ~¶~ª§= ©¬±²°³¯¡§~= E°«£ª§¡= = ¢~¡³ª§~= ±~~´²°= «µ« §qFI

°«£ª§¡=~«¡§°£ ±=¢~°²·«£ §±=§¬²£¬±§J́  ~±=¢~=~¢§¢£ ±=q´ª§±~=¢~=°£ª±§±

¶~¬¥~«wª£ ~±K= ~o¬§p¬³ª§= ©¬±²°³¯¡§§±= ¥~«·£¬£ ~±= ¢§¢§= £¤£¯²§= £¯¬£ ~

±~p~¶²=±~£ª«~´ª=µ£´~p§K

¥~«·£¬£ §q§=¥£ª¥§§±=¢£®~°²~«£¬²§

¢£®~°²~«£¬²§±=¶£ª«wo´~¬£ª§±°³ª§=®°¤£±°§=¬¢~°=¤¤°~w£K

±~«£¡¬§£°=£°q£³ª§±=®£°±¬~ª³°§=p£«~¢¥£¬ª ~W
NM=±°³ª§=®°¤£±°§I

NU=~±¡§°£ ³ª§®°¤£±°§I

O=~±§±²£¬²J®°¤£±°§K

±~¥°~¬²=¢~¤§¬~¬±£ §q=¢~«³p~´£ ³ª§
±~«£¡¬§£°J©´ª£´§q§=®°£¯²£ §

@ ®°£¯²§±=¢~±~¶£ª£ ~
¢~«¤§¬~¬±£ £ª§
°¥~¬§¸~¡§~

®°£¯²§±
¶£ª«wo´~¬£ª§

®°£¯²§±
p£«±°³ª£ ª£ §

N

Early Pleistocene
Environmental Changes in
Southern Caucasus�.
Reconstruction of Climate
and vegetation at the Time
of Early Human Expansion
into Eurasia.

Volkswagen Stiftung Angela Bruch

£K=·´~´~w£I

§K=p~²§ª´~I

§K=©©ª~p´§ª§I

«K= ³¶±§~¬§w£I

§K=«~°²·¤ª§p´§ª§

®°£¯²§±= p£¢£¥~¢¢~¸³±²¢~ ±~¯~°q´£ª±= ¯´£¢~®ª£§±²¡£¬³°§= ¬~ª£¯£ §±

±²°~²§¥°~¤§~I~o¢¥£¬§ª§§¯¬~~«=¢°§±=«¡£¬~°£³ª§=±~¤~°§=¢~=©ª§«~²§±=¢§¬~«§©~K

@ ®°£¯²§±=¢~±~¶£ª£ ~
¢~«¤§¬~¬±£ £ª§
°¥~¬§¸~¡§~

®°£¯²§±
¶£ª«wo´~¬£ª§

®°£¯²§±
p£«±°³ª£ ª£ §

O

� From the Caspian to
Mediterranean:
Environmental Change and
Human Response during the
Quaternary� (2013 -2017)

UNESCO
Valentina Yanko

Hombach

salentina Hombach,
Nikolai Panin, Mehmet
Celal Ozdogan, Tamara

Yanina, Zura
Djavakhishvili, Avtandil

Okrostsvaridze at all.



NQQ

®°£¯²§= £wo´¬£ ~= ¶«£ªq~p³~= ¸o´§±I= p~´§= ¢~= ©~±®§§±= ¸o´§±= £©ª¥§³°

¡´~ª£ ~¢ ~±~=¢~=~¢~«§~¬§±=«§¥°~¡§~±=«£q¶£³ª=®£°§¢p§K=£©ª¥§³°=¡´ª§ª£ £ ±

£q« ~=³¢§¢£±§=·³°~¢o£ ~=~«=®°£¯²p§K=«¬~µ§ª£ ~±=o£ ³ª ±=NR=¯´£·~¬~K=OMNP

µª§±= NOJNV= ¯²« £°±I= ¯Kq §ª§±p§= §ª§~±= ³¬§´£°±§²£²p§= p£¢¥~= ©¬¤£°£¬¡§~I

°«£ª§¡=«§£wo´¬~=~«=®°£¯²§±=¢~µ·£ ~±K=±~¯~°q´£ª=~«=®°£¯²§±=µ~«·´~¬§=¯´£·~¬~~K=R

µª§±= «~¬w§ª¸£= p£±µ~´ª§ª§= §¯¬£ ~= ¶«£ªq~p³~= ¸o´§±I= p~´§= ¢~= ©~±®§§±= ¸o´£ §±

~©´~²°§~K

@ ®°£¯²§±=¢~±~¶£ª£ ~
¢~«¤§¬~¬±£ £ª§
°¥~¬§¸~¡§~

®°£¯²§±
¶£ª«wo´~¬£ª§

®°£¯²§±
p£«±°³ª£ ª£ §

P

¥~«·£¬£ §q§

¥£ª¥§§±

¢£®~°²~«£¬²§±

±~±µ~´ªJ±~«£¡¬§£°

ª~ °~²°§~J

«³¸£³«§±

§¬¤°«~¡§³ª§= ~¬©§±

¢~=~¶~ª§

©ª£¯¡§£ §±

E«±~®§°©£q£ £ª§=¢~

±~¬~¶£ª~´=¯´£ §±F

p£¯«¬~

±²³

Ep§¢~=¥°~¬²§F

¢~´§q ª³~p´§ª§

E¥£ª¥§~

«§¬£°~ª¥§§±

«£¡¬§£°£ ~q~

©~¬¢§¢~²§F

ªo~=±£±©³°§~

E«£¬£¨£°§F

´~g~=¥£ª£§p´§ª§

E«qK=«£¡¬K=q~¬~«p°KF

´£°~=~ ¸§~¬§w£

E§¬g§¬£°§F

±³ª¶~¬=¥´£ª£±§~¬§

E³¤°K«£¡¬K=q~¬~«p°KF

¬~q§~=§¬~¬~p´§ª§

E«£¡¬Kq~¬~«p°KF

®°£¯²§±= w§°§q~¢§= «§¸~¬§~= ¥~«·£¬£ §q§¥£ª¥§§±= ¢£®~°²~«£¬²§±= ±~±µ~´ª

±~«£¡¬§£°= ª~ °~²°§~J«³¸£³«§±= ´§²°§¬£ §±= ¥~¬~¶ª£ ~= ¢~= ©ª£¯¡§§±= p£´±£ ~I

«³¸£³«§±= ©ª£¯¡§§±= £ª£¯²°¬³ª§= «¬~¡£«q~=  ~¸§±= p£¯«¬~= ¢~= «§±§= ¥~¬q~´±£ ~

«³¸£³«§±= ±~§²¸£I= «³¸£³«§±= p£±~¶£ =  ³©ª£²£ §±= ¢~= ©~²~ª¥£ §±= ««¸~¢£ ~= ¢~

¢~ £t¢´~K

@ ®°£¯²§±=¢~±~¶£ª£ ~
¢~«¤§¬~¬±£ £ª§

°¥~¬§¸~¡§~

®°£¯²§±

¶£ª«wo´~¬£ª§

®°£¯²§±

p£«±°³ª£ ª£ §

Q

q£ª~´§±

«³¬§¡§®~ª§²£²§±

²£°§²°§~¸£«¢£ ~°£

±¤ª£ §±J~°q~¬~±I

¨³o~~¬§±I¤p~´£ª§±I

§·~ªq±Ip~ª~³°§±I

 ³p£²§±¢~́ ~¬q~±

±~±«£ªJ±~«£³°¬£

µ·~ª««~°~¥£ §±

~°±£ ³ª§±§±²£«£ §±

°£~ §ª§²~¡§§±¢~

µ·~ª««~°~¥£ §±

p£±~wª

p®±� LMC� «K«~°¢~p´~
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