
 
  

 
 

 
.  

» 
 
 
 
 

.  
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  2 0 1 1 



  
 

 
 

  
 

 
 

.  
» 

 
 
 
 

.  
 

  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

2011 



: 621.452.3.539.4(075) 
: 39.55 

          
 

:  
 

 
. 

           
: .  / . . . – 

: . . . , 2011. – 49 .: . 
 
ISBN  
 

,  
 

, ,  
, . 

 
,  "  

". 
 

: 621.452.3.539.4(075) 
: 39.55 

 
 
 
 
 
ISBN        ©  
      , 2011 
 
 
 
 
 
 



 
1. . ………………………………………… ……………...5 
  1.1.      ……………………………………………………………….. ….5 
  1.2.  ………………………………………………………… ..…6 
  1.3.   ………………………….….6 
2.     ………………………………………………………..………...8 
3. ..………………………..…….…10 
  3.1.  …………………………….10 
  3.2. ……………………………. ……………….12 
  3.3.  …………………………………………………… …………...12 
  3.4  ………………………………………………………………………..13 
  3.5. …….15 
  3.6.  ………………………………….…….....16 
4. ………………………17 
  4.1. …………………..…………..17 
  4.2. …………..…………………………………………….…….......19 
  4.3. ..........20 
  4.4. ……................................................................…..21 
  4.5. ..………………......................21 
5. ……………………………………..…24 
  5.1. ………………………………………………………………………….24 
  5.2. …………………………………………………………………………….26 
6.  …………………………………………………………………..…..28 
  6.1. ……………………………………………………….28 
  6.2. ………….34 
  6.3. ……….36 
  6.4. ..40 
  6.5. ..…………………………………………42 
  6.6. ……………………42 
7. ……………………………………………………………..46 
8. …………………………………………….……48 
 
 
 
 
 
 
 
 
 



1.  

 

1.1. . 

 

 u -  X, v –    Y, w –  

 Z.  

dx, dy, dz.  OXZ ’  

’. . 1.1.  

 

 
.1.1.  

 

x
u

dx

dxu
u

xdxudx
x    .                                                              (1.1) 

 

y
v

y      ,                                                                                                      (1.2) 

z
w

z .                                                                                                       (1.3) 

  OXZ  

: 

21zx  .  

, ,  

x
wx

w

udx
x
uudx

wdx
x
ww

tg
x111   , 



z
uz

u

wdz
z
wwdz

udz
z
uu

tg
z122   

 
x
w

z
u

zx       .                                                                                   (1.4) 

 

x
v

y
u

xy            ,                                                                                  (1.5) 

y
w

z
v

yz                                                                                            (1.6) 

           (1.1) - (1.6) – . 

 

1.2.  

 

  dxdydzdv .  

 )1()1()1( zyx dzdydxvd . 

  ( ,  

yx . )  

zyx
zyx

dxdydz
dxdydzdxdydzdxdydzdxdydzdxdydz

dv
dvdv' . 

 

1.3.  

 

: 

 x  
E

x
x ,   – . 

 y  
E

y
x ,   - . 

 z  
E

z
x . 

 Txt , 

  - , T  - . 

: 

T
E zyxx )(1          (1.7) 



 

T
E zxyy )(1          (1.8) 

T
E yxzz )(1          (1.9) 

  

Gxyxy /                          (1.10) 

Gyzyz /                         (1.11) 

Gzxzx /                         (1.12) 

  
)1(2

G   - ,  - . 

       (1.7)  (1.12) – . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.  

 

. 

 

.  

. 

  

  .  

  - ,  

 .  

 

 1 .    

2
minmax

m ,  
2

minmax
a  ( . 2.1).  

maak
n 1 ,  ak  - ,  

, ,  

.  

 ( . 2.2).  

 

 , 1 .  

),  2 … 4 ,  

 ( ). 

 
. 2.1.  

 



 
. 2.2.  

 

        ,  

.  

. ,  

  (  

,  

).  

  ( ).  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



3.  
 
 ,  – .  

 – . ,  
 Y  ( ) , 

 r . 
 , , .  

 – ,  r.  
. . 

 
3.1.  

 
  r  r+dr  

 dm,  ( . 3.1).  

 
. 3.1.  

 
  z – ; 1P  1 , 2P  2  -   

; 1C , aC1  uC1 , 2C , aC2  uC2  - ,  

; Nd , adN  udN  -  ,   

,  ;  Qd , 

adQ  udQ  - , ,  
 ( . 3.2).  



 
. 3.2.  

 
  t  

. .  
 )( 12 CCdmtNd   

 dG,   
 tdGdm .  

 
 )( 12 CCdGNd , 

 
 )( 12 aaa CCdGdN , 

 )( 12 uuu CCdGdN . 
  

 2211
22

aa rdrC
z

rdrC
z

dG .  

: 

 aa dQPPrdr
z

dN )(2
21 ,  

 

 )(2)()(2
12

2
22211221 aaaaaa CCCPPrdr

z
CCdGPPrdr

z
dQ  .  (3.1) 

: 

 )(2
1222 uuauu CCrdrC

z
dNdQ                            (3.2) 

  (3.1)  (3.2) .  
  

 
dr

dQ
P a

ra )(2
12

2
2221 aaa CCCPPr

z
                   (3.3) 

 



 )(2
1222 uua

u
ru CCrC

zdr
dQP                                   (3.4) 

 .  
, ,  

. , ,  
,   –  .  ,   

 b,  

 
b

Pp ra
sa  

b
Pp ru

su . 

 
3.2.  

 
  dm  
 RFdrRdmdQc

22 ,  

  - , F – , R –  
 Y,  - .  r  X.  

cos2 RFdrdQcr , 

sin2 RFdrdQcx . 

 rR cos , xR sin ,   
rFdrdQcr

2 , 

xFdrdQcx
2 . 

,  rY,   
yFdrdQcy

2 . 

 
.  

r
Fdr
dQP cr

vr
2 ,  x

Fdr
dQP cx

vx
2 ; y

Fdr
dQP cx

vy
2 .                      (3.5) 

 
1.3.  

 
.  nr , kr  br  - 

 
,  bm  - ,  

 r  

222
bb

r

r
bb

r

r
crcr rmrdrFrmdQQ

nn

.                                    (3.6) 

,  
. 

  

rF  



r

cr
r F

Q
 

 
3.4.  

 
  

 r  r+dr.  ),,( ryxB  
.4.3). ,  

,  ),,( 111 ryxA . 

 
.3.3.  

 
)()()( 111 rrdQrrdQyydQdM cyacrx  ,                              (3.7) 

 )()()( 111 rrdQrrdQxxdQdM cxucry  .                                 (3.8) 

  

 
nr

r
xx dMM

1

,    
nr

r
yy dMM

1

.                                                               (3.9) 

 ,  
. ,  01xx ,  

01yy ,  0cxdQ  0cydQ ,  

. 
  ,  -  

 ( . 3.4),  -  
 OXY.  



 
.3.4.  

 
sincos yx MMM , 

    cossin yx MMM  . 

 b  

.  M : 

J
M

W
M

b1 , 

 W  J  -  

 .  M : 

J
M

W
M

b2 , 

 W  J  -  

 .   

J
M

J
M

b .                                                                                           (3.10) 

,  
. ,   

0
J
M

J
M

,  

  

a
J
M

M
J

. 

 – . ,  JJ 05.0...01.0 , 

  a  .  
,  

:  ,   –   –  .   
. 

 



3.5.  
 
       

. ,  
.  

 r.  
.  ( . 4.5). 

 
. 3.5.  y 

 
 .  

. )( 2fP , ),,( cPfP . 
,  

, .  
0xcx MM ,                                                                                                  (3.11) 

0ycy MM ,                                                                                                  (3.12) 

 7.0...5.0 . 
 ,  

. ,  
,  

xx brax ,  yy bray . 

.  
. ,  

,  – . , 
 kxx rab  , kyy rab  .   )( kx rrax ,  )( ky rray  . 

 (  cydQ ,  crcy dQdQ ):  

0)()( 11

11

drrrPdryyP a

r

r
cr

r

r

nn

 .                                                        (3.13) 

  
)()()( 111 rrarrarrayy ykyky .  

 (3.13),  



0)()( 11

11

drrrPdrrrPa a

r

r
cr

r

r
y

nn

. 

 ya .  xa  

. . 
  

, .  
.  

. 
 

3.6.  
 
  

  

r
bK lim  

  

max

lim
mK . 

 r  - , brmax  -  

, lim  - .  

lim  - ,  t
lim  -  

. 
   

8.1bK ,  65.1mK  . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4.  
 

4.1.  
 

: 
1) ; 
2) ; 
3) ; 
4) ; 
5) ,  

, ,  
. 

,  d ,  
 r  dr,  

 ( .3.1).  

 
.4.1. ,  

 r  h ,  r+dr  h+dh. 
 .  r  r + 

d r,   ,   
2rdrhrddQc . 

 r: 
)())(( dhhddrrd rr - rhdr - )2/sin(2 ddrh + 2rdrhrd = 0      (4.1) 

 
)())(( hdhdhdhddhhdhhd rrrrrrrr .  

 (3.1)  
ddrrhdh rr )))((( - rhdr - )2/sin(2 ddrh + 2rdrhrd = 0 . 



,  2sin(d /2)  d    d   ,  
0)( 2drrrhdrhrhdhdr rr . 

, ,  
  

hN rr r , hN .  

  
drrrhdrNdrNrNd rr

2)( . 

 rdr,  

rh
r

N
r

N
dr

dN rr 2  .                                             (4.2) 

 .  

r
u

r ;    

v
rr

u 1   , , 0v  
r
u  . 

r =
1   ( r -  ) + T , 

 = 1  (  - r) + T . 

,  h  
: 

r
uTNN

Eh rr )(1  ,                        (4.3) 

r
uTNN

Eh r )(1 .                         (4.4) 

 (4.4)  

r
uNTEhEhN r  

 (3.3)  (3.2). : 

TN
Eh

u
rdr

du
r )1(1 2

  ; 

hr
r
TEhN

r
u

r
Eh

dr
dN

r
r 2

2

)1(    . 

      
  u  Nr. , , . 

 
 
 
 
 
 
 



4.2.  
 

     ,  
.  

.  
  (r = r0) : 
1. .  0)( 0rr , 

, 0)( 0rN r . 

2. .  0)( 0ru  . 

3.  p.  prr )( 0  , 

, 00 )( phrN r .  

4.  .  )( 0ru  . 

  ( err ) : 

1.  ( , ).  0)( er r , 

, 0)( er rN . 
2.  z .  (  

) ,  ( cbP ),   ( clP )  

 ( cpP ).                                               

ee

cpclcb
er hr

PPzzP
r

2
)(

)(  .  

 
 kr  er . 

ee

ek
eekcb

er hr

rrhrrzP
r

2
2

)(
)(

222

 . 

.  
 kF ,  nF ,  i  

 l,   

)
2

...
2

(
1 21

k
i

n
b

FFFFF
i

m   . 

  

2
2 nk

bcb
rrmP , 

 kr  nr  - , . 

 ,  )0()0(r  . 
 r0 = 0, ,  0.  



– .  

 err 001.00  )()( 00 rrr . 

 
4.3.  

 
 :  1  2.  

 1  T2,  1<T2., ,  
, .  1  

,  2 (  1<T2),  2.  1 
.  2  

,   1,   
.  

, , , 
.  –  
. 

  0  

 k
ee

ek
eekcb

er hr

rrhrrzP
r

2
2

)(
)(

222

,  

,  0, .  
. 4.2. 

 
.4.2.  

 – ,  -  
 

  2 ,  
 4 ,  

.  
 ,  

, , . 
.  

 t
b .  



 ,  
.  

,  – ,  
.  

.  
, .  

,  (  
). 

 
 

4.4.  
 

,  
.  IV  

 rreq
22  . 

  

eq

K lim .  

 6.1K . 
 lim  - ,  

lim  - . 

 
4.5.  

 
, ,  

 limn .  
, .  

,  
, . 

 
.  

 
.  

, . , , 
.  

,  
. 

 ( .4.3). 
 limk ,  
  

dhrdQ eekk lim ,  



 r  
dhrdQ eekr coslim  . 

 
. 4.3.  

 
,  

.  

kk n
n

2
max

2
lim

lim ,  

 maxn  - , k  -  
. 

  

eekeekeekkr hr
n
ndhr

n
ndhr

n
nQ 2

max

2
lim

2

0
2
max

2
lim

2

0
2
max

2
lim 2cos2cos2                     (4.5). 

, ,  
2

lim )2()( nrrhrdrddQc . 
 r : 

ee r

r

r

r
cr drrrhndnrdrhrQ

00

22
lim

22
lim

2
2

0

)(8cos)2)((2  .                                 (4.6) 

,  
. 

 )(rt
b .  

, ,  
. , ,  

 r : 

drrhrQ t
b

r

r
r

e

)()(2
0

                                                                                                (4.7) 

. 



  
0rcrkr QQQ . 

  (4.5), (4.6), (4.7),  limn : 

eek hr
n
n

2
max

2
lim2 +

er

r

drrrhn
0

22
lim

2 )(8 - drrhrt
b

r

r

e

)()(2
0

=0    . 

 6,1
max

lim

n
n  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5.  
 

5.1.  
 

, 
.  

, .  
 – ,  

, .  
 ( . 4.1).  

 
. 5.1.  

 

 
3

zyx   

3
zyx . 

 
. ,  

,  ( ),  
,  ( .5.2). 

 
                                          

. 5.2.  
  

.  
. 

, , ,  
,  i  

 i .  



222222
222

2
3 )()()( xzyzxyzyx   ,     (5.1) 

222222

2
1

2
1

2
1

3
2 )()()( zxyzxyi zyx   .          (5.2) 

 : 
              0i ,                                                                                                   (5.3) 

              0)1(
3
2

i   .                                                                                    (5.4) 

  – .  
 

 ( . 
4.3) – ,  

 i , i  (4.3), (4.4). 

 
.5.3.  

 
 

 0  
0
.  

 ( , )  
 )1()1()1()1( ;.....; yxyx .  

 *
)1(i  )1(i .  1 ,  

.  
,  )1(i ,  

.  
  

)1(

)1()1(

i

i
cE  

: 
 

0

)1(
0)1(

2

21

2
1 c                                                  

 
.  2  )2(i  , *

)2(i  .  
,  



 )2(i , 
 

. 
 : 

1)(

)()1(

n

nn

 , 

,  

2)(

)()(

n

nn

  , 

 
. 

 
5.2.  

 
 –  

.  ( . 5.4),  
, .  

 
dt

dV
c

c  

 t=0 .  
. , 

. 

 
.5.4. . 1- ; 2-  

; 3- . 
 

 
 – , .  

 «  
» T

t . ,  t   
 %.  

,  
 ( . 5.5). 



 
. 5.5.  

 
  t1 , , 

, , 
 t1,  ,  ( . 5.6).  

, , 
.  

 

 
.5.6.  

 
,  

, . 5.5., , 

). , 

, . 

,  

, .  

. 

 
 
 

 
 



6.  

6.1.  

 

, , 

 m ( . 6.1). 

 
 

. 6.1.  

 

 2- . , ,  

 ( 21 ll ).  

 ( ) 2.  

. ,  

1  ( 2)  

 e. .  

 OXYZ,  

 

. 

 Z , ,  X, Y 

 (X – ; Y – ). 

, . 2  

 r .  xr~ , yr~ .  

 «~» ,  

.  

,  2  

, . 2  

 q .  xq~  yq~ . 

: rq . 



 ( 1)  R . 

: yx RR ~,~ . 

, ,  

.  

 ,  

.  ,   

, .  

,  (t=0) 1  

, . .  t 

1 2 ,  6.2. 

 
. 6.2. XY 

 

: 

,cos~cos~~ teqterR xxx  (6.1) 

teqterR yyy sin~sin~~ .   (6.2) 

: 

       ,0QQ   (6.3) 

 Q  - , ; ÈÍQ  - .  

 c: 
rQ              (6.4) 

  

RmamQÈÍ , (6.5) 
 (1.4)  (1.5)  (6.3)  (6.1)  (6.2), : 

0~)cos~(2 xx qcteq
dt
dm            (6.6) 



0~)sin~(2 yy qcteq
dt
dm .   (6.7) 

 (6.6), (6.7)  m,  
m
cp2  

)  t. : 

teqpq

teqpq

yy

xx

sin~~
cos~~

22

22

   (6.8) 

 (1.8) : 

yyyy

xxxx

qqCqCq
qqCqCq
~~~~
~~~~

2413

2211  (6.9) 

 1
~

xq , 2
~

xq , 1
~

yq , 2
~

yq  -  

  

0~~
0~~

2

2

yy

xx

qpq

qpq
  ,   (6.10) 

1…4 – , , xq~ , yq~  - 

 (6.8). 

  (6.9) : 

tBptCptCq
tAptCptCq

y

x

sinsincos~
cossincos~

43

21       .   (6.11) 

, 

 p . 

 , 

.   

 
tBq
tAq

y

x

sin~
cos~

         (6.12) 

  (6.12)  (6.8). : 

 
tetBptB
tetAptA

sinsinsin
coscoscos

222

222

 . (6.13) 

 

22

2

22

2

p
eB

p
eA

     ,        (6.14) 

 



 t
p

eqx cos~
22

2

; t
p

eqy sin~
22

2

.                (6.15) 

,  

. ,  

 t=0.  t  

 0  2 .  

 (6.3). ,  

.  

 
. 6.3.  

 

 

, .  

.  

, .  

 =    (6.16) 

  , . 

 (6.16) .    

, ,  

,  

. 

.  

 22

2
22

p
eqqrr yx .  (6.17) 



, ,  

.  

. 

,  p  r .  

,  

, . ,  

, . 

, .  

 (6.1)  (6.2) 

t
p

eptet
p

eRx coscoscos~
22

2

22

2

 (6.18) 

t
p

epRy sin~
22

2

.  (6.19) 

 (6.18), (6.19) ,  ttg
R
R

x

y
~
~

;   (6.15) ,  ttg
r
r

x

y
~
~

. 

. 1 2 . 

 p ,  r
p

epRRR yx 22

2
22 ~~  ( .6.4). 

 
. 6.4.  p  

 

 p ,  Rr  ( . 6.5). 

 
.6.5.  p  



 

 , 0R . . 

 (  

). ,  

, .  

,  – , 

.  ,...,. 21 kk  

 –  

.  

. 6.6). , , . 

 

 
.6.6. . 

 

,  (  

, , ,  

) .  

 ( . 6.7). 

 
. 6.7.  

 

, . ,  

 max  0,5…0,7 1k .  

, . ,  

1k < max , ,  



. ,  

. ,  

, . 

 

6.2.  

 

 

 

, , .  

,  

.  

. ,  

. ,  

 ( . 6.8).  

 

 
. 6.8.  

 

  

,0QQ                    (6.20) 

 qcQ p .  cp –  

.  

2  

 bQ . , 

. 2 .  

 q .  

rrq 0                       (6.21), 



 r  - , 0r  - . 

 bQ ,  

 2/bQ .  q  bQ .  

 

0QQb , 

  rcQ .   

c
QrrcQQ b

b . 

 2/bQ : 

0
000 22

QrQr bb . 

 r  r0  (6.21) : 

b
bb Q

CcC
Q

c
Q

q
00 2

11
2

. 

: 

qcq

C
c

cq

Cc

Q pb

00 2
1

2
11

1 .  (6.22) 

 (6.20) ,  

.0~~
,0,~~

ypy

xpx

qcRm

qcRm
 (6.23) 

 
m
c

p p2  (  

),  (6.1)  (6.2),   

teqpq

teqpq

yy

xx

sin~~
,cos~~

22

22

 (6.24) 

,  (6.8), ,    

 

   )
21

1(

0C
cm

cp   . (6.25) 

,  

 .  =0,  p=0.  oC ,  



m
p , . 

 ( .6.9): 

 
. 6.9.  

 

,  

=0 , ,  

. 

 

. 

 

6.3.   

 

 

 

. ( ,  

,  

, .  

 

.) ,  

, . 

,  

.  Cox,  Coy.  

, ,  

 e.  

. 



 
 

. 6.10.  

 

.   Y,  2  

, .  

 (6.22)   

 .

2
1

;

2
1

oy

py

ox

px

C
c

cc

C
c

cc  

 (6.3)  

: 

.0~~
,0~~

ypyy

xpxx

qcRm

qcRm
 (6.26) 

: 

,2

m
c

p px
x  

: 

.2

m
c

p py
y  

 xR~  yR~  (6.1)  (6.2),  (6.26)  

: 

.sin~~
;cos~~

22

22

teqpq

teqpq

yyy

xxx  (6.27) 

 (6.27),  (6.8), : 

.sin~
,cos~

tqq
tqq

yy

xx   (6.28) 



 (6.28)  (6.27) : 

.; 22

2

22

2

y
y

x
x p

eq
p

eq  

, ,  

 0e ,  

, : 

t
p

eq

t
p

eq

y
y

x
x

sin~

;cos~

22

2

22

2

  (6.29) 

 (6.29) : 

1. , , 

,  yx pp 21 ; .  

,  xy pp .  

2. : 

.~~ 2
2

2
1 constqqq xx  

, .  

. 

. 

,  

, . 2...0t . 

,  

. 

) xp  ( . 6.11): 

 
. 6.11.  xp  

 



 0  2  

.  2222
yx pp ,  yx qq ,  

,  .   , . 

 

, , . 

) xp  ( . 6.12):  

 
. 6.12.  xp  

 

 xp ,  X. 

 xp . 

) yx pp . 6.13):  

 

. 6.13.  yx pp  

 

,  

. 

) yp  ( . 6.14).  yp , 

 Y.  yp  

.  



 
. 6.14.  yp  

 

) yp  ( . 6.15): 

 
. 6.15.  yp  

 

,  

. 

 

6.4.  

 

 

 

  

 . ,  

 J .  



  ( .  6.16).  ,   

, , ,  r . 

 
. 6.16. ,  

 

 M .  

,  JM Ã  ; ~~sin|| JJM ,   - 

  .  

,    

.  (6.17) ,  

, .  

, .  

, , 

, . 

 

 
. 6.17.  

 

 ( . 1.18)  

, . 

 

 
. 6.18.  

 



 

 ( . 6.19.): 

 
. 6.19.  

 

 
m

p . 

 

6.5.  

 

 xc  yc  Y  

, , . ,  

  

m
c

m
c yx ;    (6.30) 

.  

, ,  

, . ,  (1.30),  

. 

 

6.6.   

 

 

: 

1)  ( ); 

2)  ( ) 

3)  ( ). 

 

 



 

 

. , . 

. .  

, , , 

: 

1) 0iFF  - . 

2) 0iMM  - ,  

iF  - , iM  - . 

,  

 ( )  

 (  

). 

 

 

 

 –  

 ( . 6.20). 

 
. 6.20.  

 

 max ,  

,  ÌÃ , . 

 ,  

 10 %,  50 %. 



,  

, ,  

.  ,  

. . 

 

 ( , 

),  

. 

 

 

 

 – , . 

,  

 ( . 6.21),  ( ),  

 ( . 6.22). 

 
. 6.21.  

      
. 6.22.  

 



 

.  

. 6.23. 

 
. 6.23.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7.  
 

 
  – . 

 –  ( ,  

),  

, .  

 

.  

, , 

,  – ,  

, .  

 

– . 

 

 
1

0 )cos(
m

mm mAA )  

 ( . 7.1). 

 
. 7.1.  

 

 – .  

.  

, ) ,  

.  

 

.  20 % 



 40 %  (  –  

), , .  

 

, ,  

.  

, , 

. 

 – 

, , . 

,  

,  (  

, ) ,  

 (  

,  

), ,  

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8.  

 

 ,  

.  

,  

,  

 (  10 000  – 

). , 

. 

  

 . .  

. 

  

 1 .  ( ,  

). , 

.  2N  

 2 ,  1N  

 1  ( . 8.1). 

 
. 8.1.  

 
 
 
 
 
 



 
 
 
 
 
 
 
 

 
 

 
 

  
 

 
 

 
 
 

 
               .  60 84 1/16. 

. . 
. .          . 

           .  ___  ____ . .  -   /2011 
 
 

 
. 

443086 , , 34. 
_____________________________________________________________ 

 
 

. 
443086 , , 34. 

 
 
 
 


