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 є   є   є  
 ( ) . 

’        
є    –    

 ,    –   .   
     ,  

є       1  
    ,  –    

 . 
 –    ,    .  

,     є  90CBA .   є  
 10 , LB . 

 

   ’      
 : 

1.     

bBB 10 .    (16) 

b  -        

)2cos
2)1(3

2sin
)1(4

3
1( 1

2

2

2

22

4
1

2

112

2

1

Bu
a

e

ea

Wv
BuW

ea

e

M

u
b ,   (17) 

   1
22

1 sin1 BeW  -      ;    

3
1

2

1
)1(

W

ea
M  -      . ; 12cos Asu ;  

12sin Asv ;   u, v –   . 

  s < 30   є   
1

2

2

2

2cos
2

Bu
a

e
   (17) 

 . 
2.     

dbBdBB 102 .   (18) 

d –        

))1sin10(
12

cos
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1(

)1(2
0

2

2

0
222

2

2

2

2

2

2
0 B

Be

e

Wc
d , (19) 
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22

0 sin1 BeW  -       ; c – 

       

)
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22

4
1

2
0

ea

Wu

a

Wv
c ;   (20) 
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0cosB

c
; 0tgBc ;        -  . 

  s < 30   є    )1sin10(
12

cos
0

2

2

0
222

B
Be  

 (19)  . 
3.     

12 LL .    (21) 

 -       (     є 
 ). 

)sin)sin76(
903

1( 0
2

0
2

4

4

2

2

BB .  (22) 

  s < 30   є   
0

2
0

2

4

4

sin)sin76(
90

BB   

 (22)  . 
4.    21A  

tAA 1801221 .    (23) 

t – ,          

    ,       . 

 t      .   
  t  є  . 

)cos
666

1( 0
42

2

2

2

2

2

2

Bet .   (24) 

 -     

)1(2 22

4
1

ea

Wvu
.    (25) 

  s  < 30   є  
0

42

2

2

cos
6

Be   (24) 

 . 
 

. ’    ,    
  NB 71111.0110481 ,     

NL 031111.1111221 ,     

NA 3111.0110112 ,    
Ns 50060000 .   N –  . 
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и . 

NB 71111.0110481  48°  01'  01,1111" 48°,01697531 

NL 031111.1111221  22°  11'  11,1111" 22°,18641975 

NA 3111.0110112  1°  01'  01,111" 1°,01697528 

Ns 50060000  60 000    

 . 
 6378245   

2 
0,00669342 2e  0.00673853 ρ° 57°,29577951 

 

   . 

      

1
22

1 sin1 BeW  0,99814903 
1M

u  
0,53951948 

3
1

2

1
)1(

W

ea
M  

6370864,071 112

2

2sin
)1(4

3
BuW

ea

e  0,00004718 

12cos Asu  59990,545 
)1(3 22

4
1

2

ea

Wv  0,00000001 

12sin Asv  1064,918 1
2

2

2

2cos
2

Bu
a

e  -0,00000003 

b 
0°,53949404 

B0 

48°,55646935 

0° 32' 22,1786" 48° 33' 23,2897" 

   . 

      

0
22

0 sin1 BeW  0,99811767 
)1(2 2

2
0

e

Wc  0,00000090 

a

Wv 0  0,00954815 
2

2

6

 
0,00000001 

)1(6 22

4
1

2

ea

Wu  0,00001473 
 

0,00000001 

 0°,00954801 )1sin10(
12

cos
0

2

2

0
222

B
Be  

0,00000000 

0cosB

c  
0°,01442556 d 0°,00000090 

0tgBc  0°,01081352 B2 

48°,55646845 

48°33'23,2864" 
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   . 

      

2

2

3

 
0,00000001  0°,01442556 

0
2

0
2

4

4

sin)sin76(
90

BB  
0,00000000 2L  

22°,20084531 

22°12' 03,0431" 

   

      

)1(2 22

4
1

ea

Wvu
 0.00004496 t 0°.01081352 

2

2

6

 0.00000001 

A21 

181°.02774384 

0
42

2

2

cos
6

Be  
0,00000000 181°01' 39.878" 

 

7. ’      
     

   11 , LB    ,  12A   
    ds ,   22 , LB   

      21A  є    s : 

sfA

sfL

sfB

321

22

12

,     
0

0

0

312

21

11

fA

fL

fB

. 

  if       0ii fsf  

32

!3

0

!2

0

!1

0
s

f
s

f
s

f iii ,    bBB 12 , 

12 LL   tAA 1801221  є    

62

62
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3

1
3

32

1
2

2

1

3

1
3

32

1
2

2

1

3

1
3

32

1
2

2

1

s

ds

Ads

ds

Ad
s

ds

dA
t

s

ds

Lds

ds

Ld
s

ds

dL

s

ds

Bds

ds

Bd
s

ds

dB
b

.  (26) 
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 „1” є,       
11 , LB , 12A .         

   .    

    
2

21 BB
Bm    

 
2

180 2112 AA
Am

,    (26)      

   .  ’     є 
     ,  

    .    -

      1     
 ,          

   .       : 

)sin
2412

1(cos 2

2

2

2

23

mm
m BAs
c

V
b ;  (27) 

)sin
2424

1(
cos

sin 2

2

2

2

2

m
m

mm B
b

B

A
s

c

V
;                     (28) 

)
12

sin
2412

1(sin
2

2
2

2

2

2

2 b
BtgBAs

c

V
t mmm

m .        (29) 

 bBB 12 , 12 LL , tAA 1801221 . 

 

        
 mB   mA ,   b    ,  .   

’   .    

12

3
1)1( cos As
c

V
b ; 

1

121)1(

cos

sin

B

A
s

c

V
; 112

1)1( sin tgBAs
c

V
t      

2

)1(

1
)1( b

BBm ,  
2

)1(

12
)1( t

AAm .   )1(
mB , 

)1(
mA , )1(b , )1( , 

  (27) – (29),     
)2(

mB , 
)2(

mA , )2(b , )2( .  ,   
         . 

 

      § 6. 

и . 
 . 

 6378245   2e  0.00673853 ρ° 57°,29577951 
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 (1) 
      

21 eac  6399698,916 
1

22
1 cos1 BeV  1,00150641 

12

3
1)1( cos As
c

V
b  0,53951948 

112
1)1( sin tgBAs
c

V
t  0,01061095 

1

121)1(

cos

sin

B

A
s

c

V  0,01427464 

2

)1(

1
)1( b

BBm
 48,28673504 

2

)1(

12
)1( t

AAm
 1,02228075 

  
   

(2) (3) (4) (5) 

mm BeV 22cos1  1.00149067 1.00149067 1.00149067 1.00149067 

2

2

12

 
0.00000005 0.00000005 0.00000005 0.00000005 

mB2

2

2

sin
24

 
0.00000001 0.00000001 0.00000001 0.00000001 

2

2

24

b  
0.00000369 0.00000369 0.00000369 0.00000369 

m
m As
c

V
cos

3

 0.53949315 0.53949313 0.53949313 0.53949313 

m

mm

B

A
s

c

V

cos

sin  0.01442450 0.01442561 0.01442561 0.01442561 

mm
m tgBAs
c

V
sin  0.01076766 0.01076848 0.01076849 0.01076849 

b 0.53949315 0.53949314 0.53949314 0.53949314 

 0.01442445 0.01442555 0.01442556 0.01442556 

t 0.01076774 0.01076856 0.01076857 0.01076857 

2
1

b
BBm

 48.28672188 48.28672187 48.28672187 - 

2
12

t
AAm

 1.02235915 1.02235956 1.02235956 - 

 

 . 

   

bBB 12  48°,55646844 48° 33'  23,2864" 

12 LL  22°,20084531 22° 12'  03,0431" 

tAA 1801221  181°,02774385 181° 01'  39,878" 
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8. ’      
     

 ’    ,     

 11 , LB     22 , LB          12A , 

21A    s   ,   
   ’      

  (27)–(29). 

   ’      : 
1.    bBB 12 , 12 LL    

 
2

21 BB
Bm . 

2.    є    (27)  (28) 

mb B2

2

2

2

2

sin
2412

1 ;  
mB

b 2

2
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2

2

sin
2424

1 . 

3.    mA . 
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c

V
b cos
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m

mm

B
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s

c

V

cos
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  P  Q: 

Q
V
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V
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m

m
m
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sin . 

    є :   mtgA
Q

P .   
Q

P
arctgAm ,    

 P  Q є  ,     mA . 

4.       
mA

P
s

sin
    

mA

Q
s

cos
. 

5.    t    (29) 

)
12

sin
2412

1(sin
2

2
2

2

2

2

2 b
BtgBAs

c

V
t mmm

m . 

6.      
2

12
t
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2

18021
t

AA m . 
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. ’    ,   
   NB 71111.0110481 , NL 031111.1111221 . 

N –  .        №7: 
4286.2333482B , 1043.0321222L . 

и . 

NB 71111.0110481  48°  01'  01,1111" 48°,01697531 

NL 031111.1111221  22°  11'  11,1111" 22°,18641975 

2B  48°  33'  23,2864" 48°,55646844 

2L  22°  12'  03,0431" 22°,20084531 

 . 
 6378245   2e  0.00673853 ρ° 57°,29577951 

 

      

1.       

bBB 12  0°,53949314 

2

21 BB
Bm  48°,28672187 

12 LL  0°,01442556 

2.    є    (27)  (28) 

2

2

12

 0,00000001 

b  1,00000001 

2

2

24

b
 0,00000369 

 0,99999631 
mB2

2

2

sin
24

 0,00000000 

3.    mA . 

21 eac  6399698,916 
m

m

V

Bc
P

cos  1070,556 

mm BeV 22 cos1  1,00149067 
Q

P
arctgAm

 1°,02235956 

bmV

bc
Q

3
 

59990,448 mA  1°01'20,494" 

4.      s  

mA

P
s

sin
 60 000,000  

mA

Q
s

cos
 60 000,000  
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5.    t  

mm
m tgBAs
c

V
sin  0,01076849 2

2
2

2

2

2

2

12
sin

2412
1

b
Bm

 1,00000739 

)
12

sin
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1(sin
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2
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2
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2 b
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V
t mmm

m  0°,01076857 

6.   

2
12

t
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2
18021
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181°,02774385 

1°01'01,111" 181°01'39,878" 
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.    
    

 0L .    
 є 6° (  3°   

  
).    

   
     

    
1:1000000.   

    
360 nL ,           (30) 

 n –   ,    . 
 N    1:1000000 є   N = n + 30. 

      №№ 4,5,6,7.   
     є      

 L,    –     0LL .   

є    L     
6

L ,   1, 

   N    
:  n = N – 30. 
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1.    n,     0L   
 ,AB     . 

2.    yx,       
    ,AB : 

))cos4cos95(
12

cos
1(cossin

2

44222

2

22

2

2

AAA
A

AAA BeBeBtg
B

BBNXx   (31) 

))cos1(
6

cos
1(cos 222

2

22

AA
A

AA BeBtg
B

BNy ,  (32) 

 
AV

c
N ; AA BeV 22 cos1 ; 21 eac  -     

  ;  X –        
   AB .  Х     (5): 

)6sin
6

4sin
4

2sin
2

)(1( 2
AAA

A B
D

B
C

B
BB

AeaX .  (33) 

3.         : 

)cos2cos31(cossin
3

sin 44222

2

3

AAAAA BeBeBBB .    (34) 

       AB : 

ABAB A .    (35) 

4.    m     . 
  (  ) dsdSm /   

    dS      
    ds    . 

)cos1(
2

cos
1 22

2

22

A
A Be

B
m .  (36) 
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a(x,y) 
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5.         -

       s    

’         
( .       №№ 4,5). 

6.    yx ,     

     AA yx , ,   

  AB ,      
   . 
    ( . )  :      

)   : 1AABAC ; )(180 21 CCACCD ; 

2ACDDB ; )(180 21 BBDBBA . 

)    : 

1,1,1 cos iiiiii Sxx ;  1,1,1 sin iiiiii Syy . 

7.     s     . 
      sAB ,    

     Sab .    S 

        s   
  :  

)
1224

)(

2
1(

4

4

2

2

2

2

m

m

mm

m

R

y

R

y

R

y
sS ,   (37) 

 
2

BA
m

yy
y ; AB yyy ; 

m

m
Be

c
R

22 cos1

.    

   1  mR     
 Am BB   .  

8.      . 
,  –  .  ab, ac –    .  
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 ab    ab     ab   a  
           

 (        ).   

           
     .    

   . ,   
  AB       

abABabABAB A .   (38) 

        : 

mmm
m

m
m

m
m

tgBBey
R

yy
y

R

xxyy
y

R

xx 222

3
123

4
1212

2
12

12 cos
6

)
6

(
2

;    (39) 

mmm

m

m

m

m

m

tgBBey
R

yy
y

R

xxyy
y

R

xx 222

3

123

4

1212

2

12
21 cos

6
)

6
(

2
, (40) 

 11 , yx   22 , yx  -      -

  ; 
2

21 yy
ym ;   mR    

  mB       . 
         

    ,   . , 
    A      abacA ,  

    AAA .   
          є 

 CBA ,   -    . 

9.         
yx,     . 
 

.           
   §4,     

 NBA 71111.011048 , NLA 031111.111122 ,   

 NAAB 3111.01101 ,    
NcAB )50060000(1 ; N –  .  

и . 
NBA 71111.011048  48°  01'  01,1111" 48°,01697531 

NLA 031111.111122  22°  11'  11,1111" 22°,18641975 

NAAB 3111.01101  1°  01'  01,111" 1°,01697528 

Nc 500600001  60 000    
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 . 
 6378245   b 6356863,019  

2 
0,00669342 2e  0.00673853 

 1,00505177  0,00506238  0,00001062 D 0,00000002 

ρ° 57°,29577951     ρ" 206264,8062 

1.     

      A  . 

      

6
1

L
n

 
4 

0LL  
1° 11'  11,1111" 

360 nL  21° 1°,18641975 

2.     , 

        

        : 

       

)1( 2ea  6335552,717 ABN cos  88509,41952 

AB
A  0,84228798 AA BBN cossin

2 2

2
 681,1841142 

AB
B

2sin
2

 0,00251717 
2

22 cos AB  0,00019185 

AB
C

4sin
4

 -0,00000056 ABsin  0,88191686 

AB
D

6sin
6

 0 AA BB 2

2

3

cossin
3

 0,00005640 

X 5320408,749( ) m 1,00009622 

21 eac  6399698,916 Ax  5321089,974( ) 

AA BeV 22 cos1  1,00150641 Ay  4588508,763( ) 

AV

c
N  6390072,827 

 
0°,88197377 

ABtg2  1,23493091 0° 52' 55,106" 

ABe 22 cos  0,00301510 
ABAB A  

0°,13500150 

ABe 44 cos  0,00000909 0° 08' 06,005" 

3.        
(    § 4  §5). 
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4.      . 
 .   i  iS  x'i y'i 

B  180°08'06.005"  
  

A 78°27'08.217" 5321089,974 4588508,,763 

78°35'14.222" 61342,671 

C 118°47'43.917" 5333228,149 4648638,523 

17°22'58.139" 70030,424 

D 59°25'18.450" 5400060,282 4669560,434 

256°48'16.589" 83104,483 

B 103°19'49.417" 5381089,808 4588650,136 

180°08'06.005" 60000,000 
A  5321089,974 4588508,763 

5.        . 
      

2
A

m
V

c
R

 
6380461,217 

2

BA
m

yy
y  88579,450 

2

2

24

)(

mR

y  
0,00000000 

AB yyy  141,373 2

2

2 m

m

R

y  
0,00009637 4

4

12 m

m

R

y  
0,00000000 

                            S   ( ) 60005,782 

6.       . 
       . 

   

 

1:      1:      1:      1:      1:      

2:      2:      2:      2:     D 2:     D 

mR  6380461.217 6380461.217 6380461.217 6380461.217 6380461.217 

x'1 5321089.974 5321089.974 5333228.149 5333228.149 5381089.808 

x'2 5381089.808 5333228.149 5381089.808 5400060.282 5400060.282 

y'1 88508.763 88508.763 148638.523 148638.523 88650.136 

y'2 88650.136 148638.523 88650.136 169560.434 169560.434 

y'm 88579.450 118573.643 118644.330 159099.479 129105.285 

6

12 yy
ym

 88555.888 108552..017 128642.394 155612.494 115620.236 

6

12 yy
ym

 88603.012 128595.270 108646.265 162586.464 142590.335 

2
12

2 mR

xx  
0.00015200 0.00003075 0.00012125 0.00016931 0.00004806 

3

4
12

6
m

m

y
R

xx  
0.001 0.000 0.002 0.006 0.001 

mmm

m

tgBBey
R

yy 222

3
12 cos

 
0.000 0.002 -0.002 0.001 0.004 

12  13.460" 3.340" 15.594" 26.342" 5.559" 

21  -13.467" -3.956" -13.169" -27.523" -6.855" 
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    α  = α'  – b = 0°  07'   52.546". 

 

         
      . 

№ 
. 

    
    

  

№ 
. 

    
    

  
    

1 

A 3.340" 13.460" -10.120" 

2 

C 26.342" 15.594" 10.748" 

B -13.467" -13.169" -0.297" D -6.855" -27.523" 20.668" 

C 15.594" -3.956" 19.550" B -13.169" 5.559" -18.729" 

:      1 = 9.135" 9.133" :  2 = 12.693" 12.687" 

 

7.       . 

№
 

. .  
 

 

-  
 

  
- w/3 

 
  

 
 

 
 

1 

C 49°59'51,20" -19,550 49°59'31,650" 2,081 49°59'33,731" 0,76596257 60005,782 

B 51°33'02,51" 0,297 51°33'02,807" 2,081 51°33'04,888" 0,78316584 61353,492 

A 78°27'09,18" 10,120 78°27'19,300" 2,081 78°27'21,381" 0,97977110 76755,618 

Σ1 180°00'02,89" -9,133" 179°59'53,757" 6,243" 180°00'00,000"  

1 9,135" 
 

w1 -6,243" 

2 

D 59°25'19,10" -20,668 59°24'58,432" 3,579 59°25'02,012" 0,86089503 76755,618 

B 51°46'48,52" 18,729 51°47'07,249" 3,579 51°47'10,828" 0,78570945 70052,227 

C 68°47'54,33" -10,748 68°47'43,582" 3,579 68°47'47,161" 0,93230129 83122,053 

Σ2 180°00'01,95" -12,687" 179°59'49,263" 10,737" 180°00'00,000"  

2 12,693" 
 

w2 -10,737" 

 

8.      . 
 

 

  i  iS  xi yi 

B  180°07'52.546"  
  

A 78°27'21,381" 5321089,974 4588508,763 

78°35'13.927" 61353,492 

C 118°47'20,892" 5333230,376 4648649,113 

17°22'34.818" 70052,227 

D 59°25'02,012" 5400085,682 4669569,979 

256°47'36.830" 83122,053 

B 103°20'15.716" 5381095,599 4588646,234 

180°07'52.546" 60005,782 
A  5321089,974 4588508,763 
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10.      
  

 x  a   є  ,  є 
        1a    1B .  

 0y   0   1aa       
 1AA     1BB . 

 

 

 1B       ,  є 
x.     (5)    

       1B ,  xs . , 1B  - 

    0y : 

)6sin
6

4sin
4

2sin
2)1(

( 11121 B
D

B
C

B
B

ea

x

A
B .  (41) 

     -   

, e2
 , A,B,C,D    8062.206264 , є : 

1111 6sin0007114572.04sin5451113292.02sin4709177.5190323930760.0 BBBxB .(42) 

  (41)  (42)  є x    1B .  
’      .   

 x
eAa

B
)1( 21

; xB 0323930760.01 .  , 

     1B      . 
         y  

    є   1BB .   є  
 Х        .  

A(B,L) 

ь
 

 

 

1 

 

x 
X 

P 

a(x,y) 

y 

 

1a
 

  

x 

X 

x 

y 
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     1B     y     – 

: 

))cos9cos35(
12

1(
2

1
2

1
22

1
22

1
2

2
1

2

1
11

2

1 BtgBeBeBtg
N

y
tgB

NM

y
BB , (43) 

 
3

1

1
V

c
M ; 

1
1

V

c
N ; 21 eac ; 1

22
1 cos1 BeV . 

 

          -  

))cos21(
6

1(
cos

1
22

1
2

2
1

2

11

BeBtg
N

y

BN

y
. (44) 

     

0LL ,    (45) 

 0L  -    . 

 

.     ,   
    xB = 5381095.599 ,   yB = 

4588646.234 . 

и . 
 . 

 6378245   2e  0.00673853 ρ" 206264,8062" 

 

   1. 

  
   

(1) (2) (3) (4) (5) 

16sin0007114572.0 B   -0,0007 -0,0007 -0,0007 -0,0007 

14sin5451113292.0 B   -0,1289 -0,1342 -0,1342 -0,1342 

12sin4709177.519 B   515,7747 515,4588 515,4590 515,4590 

x0323930760.0  174310,2387 174310,2387 174310,2387 174310,2387 174310,2387 

1B  174310,2387 174826,1416 174825,8310 174825,8312 174825,8312 

          1 =     48°   33'   45,8312" 
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     . 

      

21 eac  6399698,916 1
2

1
22 cos9 BtgBe  0,03408477 

1
22

1 cos1 BeV  1,00147458 1
11

2

2
tgB

NM

y  22,54790423 

1
1

V

c
N  6390275,947 

B  

174803,2865" 

3
1

1
V

c
M  

6371471,612 48° 33' 23,2865" 

11cosBN

y  
4323,537993 

 

4323,0430" 

2
1

2

N

y  0,00019243 1° 12' 03,0430" 

1
2Btg  1,28321566 

0LL  
79923,0430" 

1
22 cos Be  0,00295133 22° 12' 03,0430" 

 

   Ь 

№    

    

1 2 2 

2 2 2 

3 2 3 

4 2 3 

5 2 3 

6 2 3 

7 2 3 

8 2 3 

9 8 9 

10 2 3 

 
26 34 

60 

 

   

1.  . .   . .: , 1964. – 504 . 
2.  . .   . .: , 1969. - 304 . 
3.  . .     (  ). 

.: , 1961. – 339 . 
4.  . .  .  . : 2000. – 248 . 
5.  . .  .  – : , 2005. – 315 . 

 

 

 

 

 

 

 

 

 

 

 

 

 


