
31

 5 5 1 .4 6

,  
, 

-
 1966 – 2013 . -

USGS 1966 ., GoogleMaps  2007  2013 . -
-

. , , 
. -

-
.

: , , , -
, .

. -
,  .  ,  

-
.  ( ), -

 ( ),  ( ),
. , 

. 
-

, , .

-
, , -

. -
-

, -
.

-
 [1, 2].

-
, 

. -
, , -

 ( .1) 
. -

 –  (2200 )  (
60 ) . -

: ,  ( ) -
.

© ,  ,  2014



32

. 1 .
, 

.

, 
,  

-
,  

. , 

: , -
 ( .2).  

-
, , -

-

. -
, -

-
.

, 

. , -
, -

, 
.

.  [3] 
:

– 
;

– ;
– .

, -
, 

.
, 

.

. 2 . .



33

-
, . -

-
. ,  (QuickBird,

Ikonos)  0,6 – 0,8  [4] -
 3 – 4 , 

. 
2009 . Landsat, Landsat 1, -

 1972 ., Landsat 7, -
. 

. 
Landsat 1966 .

, GPS
-
-

. -
-

.

, GoogleEarth
2005 – 2013 ., USGS 1966 . [7].

. -
, -

-
. , 

GoogleMaps -
,  ( ) 

, .3.
, -

-
 ( ) -

, -
-

GPS. , 
, -

GPS-
[5] , -

-
, .

-
, 

-
.

. 3 . -
.



34

. 4 . , .

, .4 
, 

. ,  " "
 2 .

, , -
 " " -

, ,  [1]  1 
, ,  " " 

 [6] -
.  ,  
"  ( ) , -

 1966 , 
, -

, 
. ,

, , 
,  – 

. 5 . .



35

. 6 .
 1966 ( )  2013 ( ) .

, -
 ( .5). 

-
, -

, .

Google Earth, 
, . 

-
-

 ( .6).
-

. , -

, 
USGS (United States Geological Survey) Landsat
1966 .   3630 dpi  ( )  

.  ( ) 
ArcGIS  "Georeferencing" -

-
 ( .5). -

 0,00008. .7 .
, Google

Maps , -
 7 – 9  (



36

. 7 . USGS 1966 ., .

. 8 . :
Google Maps ( );  ( ).

). , Google  2002 .,  
. 

 2004 . (17 ), 
.  -

 2005, 2009, 2011
 2013 ., . ,  2007 ., 

 ( .8).  2007 .
.

-
, -

Google –

-
-

-

, . 

 2005 ., 

Google – -
. -

) , -
.8, , 

.
, 

 1 . -
 ( ).

- 2005 –
1966

2007 –
1966

2009 –
1966

2011 –
1966

2013 –
1966

1 25,3 25,6 31,9 32,4 43,1
2 29,8 26,2 30,9 34,8 41,5
3 36,5 30,5 35,7 40,6 42,0
4 37,4 38,6 41,6 45,3 44,3
5 37,9 33,9 39,0 35,8 38,4
6 43,2 40,2 37,9 42,3 36,0
7 31,4 31,6 32,0 29,9 22,4
8 23,8 21,3 21,1 20,0 18,7
9 13,4 9,4 11,6 11,8 8,3
10 6,2 3,5 3,7 5,4 1,9
11 5,1 0,9 3,0 5,1 0,6
12 1,5 – 2,8 – 5,7 – 5,6 – 6,0
13 – 9,5 – 18,2 – 16,2 – 15,8 – 17,1



37

 1966 .  ( .1).

. 9 . :  ( ) 
 ( ); .

, -
 2007 . .9.

.
, , 

 (  " -
"  250  (  4-  5- .9).

 " " 
 ( .9, )  .  

, .9, ,  
. , 

1966 .  2005  2013 . , ,
. , 

 1966 .  20 – 40 , 
. 

, -
, 

.



38

 2013 – 1966 -
 2011 – 2013 . -

, . 
 " "  –

, 
,  " " , 

 " " -
.

, 
, , , -

.
, -

 ( .9), 
, . 

 7 – 8 .  8  12 -
 10 .

, 
, -

.
, 

.9, ,  ,  .  
, , -

, . -

. 
 2007 – 2009  2011 –

2013 ., , . -
 ( .10), 

, -
, . -

. , 
-

.
 –

, , 
, , -

. 



39

. 1 0 .
 2007 – 2009 .  2011 – 2013 .

. 1 1 . -
 2009 – 2011 .

2009 – 2011 ., -
 ( .11). 

-
.

 ( ) -
, .9.

. 
, 

 2011  .  -
, -

.
-

 ( ) Google
2004 – 2014 .  2 : -

 ( .12).
-

, . 
17 ,  2009 – 2014 .

,
 0,6 

 20,2 . ,

-



40

. 1 2 . -
: -

 (--–), 
 (- - -); -

 ( ).
. 1 3 . -

 2005 – 2007 .

. , 
, 

. 
 ( .12), , , 

3- , -

, . .
,

 2005 – 2007 . ( .9, ). -
,

, , 
, .13 

.12. , .12 -
, 

.13 .
. -

, -
-

. -
 1966 ., -

, -
, 

, 
, .

 (  40 ) -



41

, 
 20 .

-
. -

.

 «
-

 2014 – 2020 .» (
RFMEFI57714X0110).

1. ., . : -
.– : , 2007.– 192 .

2. ., . -
 // 

.–
: , 2009.– C.92-99.

3. ., . -
 //  « -

i».– 2010.– .1(35).– .122-129.
4. . http://vinek.narod.

ru/satellites.html
5.  Centrality Surf Atlas, , SiRFstar, Sirf Prima. 

http://forum.gps-navi.com.ua/viewtopic.php?f=2&t=121
6. .

 // . . . .– 1974.–  6.– .107-117.
7. USGS. http://landsat.usgs.gov/

 0 1 .1 2 .2 0 1 4  .

-
 1966 – 2013 . 

USGS 1966 ., GoogleMaps  2007  2013 .

. , , 
. 

.

ABSTRACT  The dynamics of one of the Sevastopol beaches shoreline in 1966 – 2013 is
studied. To analysis the array of satellite images USGS in  1966,  as  well  as  pictures
GoogleMaps  from 2007 to 2013 is used. A possible error of image georeferencing at
fixed  points  on  the  ground is  analyzed.  It  is  shown that  the  beach can  be  considered  as
three separate natural areas. The main trend of the dynamics is the gradual destruction of
the cliff in the northern beach and the accumulation of sediment in the south one.
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