
1 
 

 519.688 
 

 
 

., . 
 

 
, ,  

, « » , ,  

 

. 

 [5],  

, ,  

. 

 

. ,  

, ,  

 [3, 6],  

 [1, 4]. ,  

 «  

» [7]. 

 

,  

.  

,  

,  

. 

.  iX , 1,2,...,i n , 

 iP  ZX .  

. 

 

 ( ). 

 1.  iX  

iP  ZX ,  

ZX  iX : 



2 
 

 iiiZ PdXX , (1) 

 ZX  – , , id – , 

 iX  ZX .  

 (  

,  1X  2X  ZX ). 

.  (1) 

2,1i .  111 PdXX Z  222 PdXX Z , : 

 222111 PdXPdX , (2) 

 

: 

 XDP12 , (3) 

 2112 , PPP , ,  

 1P ,   –   2P , , 

12 XXX  – , 
2

1

d
d

D –  D, 

.  

 (3) : 

 XPD 12 , (4) 

 12P  – ,  12P . ,  D  (4)  

, , , 

 [1]. 

 (2)  

 111 PdXX Z  222 PdXX Z .  

 1P  2P  

, . , 

. 

 2. ,  1X  2X ,  1P  2P , 

 (1).  

, . 

 21, ddI , , 

, : 



3 
 

 22211122211121, PdXPdXPdXPdXddI T , (5) 

 1d  2d .   

 (5), : 

11122
2
22211

2
11121 2, PXdPPdXXPPdXXddI TTTTT  

 222212112121221 22222 PXdPPddPXdPXdXX TTTTT . (6) 

 (5) ,  

 [2].  

 1d  2d : 

212112111
1

21 222, PPdPXXPPd
d

ddI TTT  

 

211212222
2

21 222, PPdPXXPPd
d

ddI TTT . 

,  1d  2d , : 

 
221222211

112212111

PXXPPdPPd
PXXPPdPPd

TTT

TTT

. (7) 

 ii PdPd 111 ,   – ,  

 id ,  1i
T

i PP ,  

121 PBadd T  212 PBadd T ,  21 PPa T  –  

12 XXB  – .  2
21

1 1 a
PaPBd

T

 

2
21

2 1 a
PPaBd

T

. 

 1a ,  

 1P  2P .  

, . , . 

 1d  2d  (1), 

: 

 12
21

221112
1

)1(

1
P

PP
PPPPXXXX

T

TT

Z , 



4 
 

 22
21

212112
2

)2(

1
P

PP
PPPPXXXX

T

TT

Z . (8) 

1. , 

, , , .  

 (8) ,  
)1(

ZX  )2(
ZX , . 2)2()1(

ZZ XXX . 

 N>2 .  (4)  (7)  

 iX .  ni ,,1 ,  

 (2) : 

jjjiii PdXPdX ,  nji ,,1, , ji . 

 
2

12 nnCn , .  n  2.  

 iX  jX  (2),  

 (3) : 

 XDP ~~~ , (9) 

 

nn

n

PP

PP

PP
PP

P

1

1

31

21

000

000

000
000

~ , 

 

1

13

12

~

nn XX

XX
XX

X , 

: 

nd

d
d

D 2

1

~ . 

                                                
1 , . . 



5 
 

 D~  
XPD ~~ . 

,  (6)  

: 

i
T
iij

T
jjj

T
ji

T
iii

T
iji XXdPPdXXPPdXXddI 2, 22  

j
T
jjj

T
ijii

T
jij

T
ijj

T
i PXdPPddPXdPXdXX 22222 , 

 1,,1 ni , nij ,,1 .  2
nC .  

, : 

j
T

iji
T

iji
T

ii
i

ji PPdPXXPPd
d

ddI
222

,
, 

 (8),  

n
T

nn
T

n

n
TT

TT

TT

PPPP

PPPP

PPPP
PPPP

P

111

111

3111

2111

000

000

000
000

~ , 

 

11

113

112

~

n
T

nn

T

T

PXX

PXX
PXX

X , 

 

nd

d
d

D 2

1

~ . 

 

, ,  

[2]. 

 



6 
 

 

 

.  

 TX 100,0,1001 , TX 579.8,699.56,252 ,  

 45,60, 11  

 1X  45,45, 22 .  2 
TP 707.0,612.0,354.01 , TP 707.0,5.0,5.01 ,  

,     1, : 

707.0707.0
5.0612.0
5.0354.0

~P , 
421.91
699.56

75
~X . 

,  200,711.70D . 

 (8) (   2),  

: 

1983.0
983.01~P , 

494.130
882.125~X . 

 200,711.70D   1  

. 

 (1),   

 ZX : T
ZX 150,301.43,125)4,3,2,1( ,  

 ZX .  

 125, 43.301,150ZX .  

  1  3.22·10–13,    2 – 

3.059·10–11. . 

 

: TX 100,0,1001 , 
TX 0,0,2002 , TX 579.8,699.56,253 , TX 100,0,1504 ,  

 45,60, 11  1X ,  

30,150, 22 , 45,45, 33 , 45,120, 44 , ,  

                                                
2 . 



7 
 

.  iP : 

TP 707.0,612.0,354.01 , TP 5.0,433.0,75.02 , TP 707.0,5.0,5.03 , 

TP 707.0,612.0,354.04 .   1   2  

 ZX  ZX .  

: 1210ZZ XX . 

 

 

1. ., ., . .  

: . – .:  

, 1983. – 471 . 

2. ,  A.A.  .  –  3- .,  .  .  –  .:  

, 2008. – 672 . 

3. ., ., .  

. – .: , 1989. – 413 . 

4. .  ( ): 

. . – .: , 2013. – 432 . 

5.  – [ ] – :  

https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_

%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D0%BE%D1%82%D0%B0, 

. 

6. ., .  

. – .: , 2010. – 247 . 

7. .  

 

–  disserCat, 2010 –  

: http://www.dissercat.com/content/teoriya-i-metodologiya-povysheniya-

effektivnosti-i-tochnosti-resheniya-glavnykh-geodezicheks#ixzz45DTJFcZK – 

. 

 


