Baiso1:
Binh sa1 don gian luéi da giac trung tam sau :

N’ Tri do N° Tri do
[ [49°34720" |11 [37° 587187
2 |60° 577597 12 |949 287507
3 [69° 277477 13 |68% 377387
4 490 4104 14 50 38 43 7
5 [36°337407 15 |520 43° 36"
6 |737457207 Opp = 320047°28,17
7 53935703~ Sap =2507,20 m

0 ’ >y VA>” @ HO‘N M@M»%H m
8 ¢ 0 2 Y,=5571 684,52 m
9 |69° 347307 X 5 = 6109 706,77 m
0 1479 327507 |Ys=5570099,60m
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Bang 1 : Binh sai goc va tinh giai canh tam giac :
So HC lan 1 . SO . .

N | Trigécdo [T T > Goc sau HC HC Goc sau binh Canh

lan 1 A sai

Lan 2

1 49 34 20 |-2 +0,3 |-1,7 |49 34 18,3 | -0,9 {49 34 17,4|2182,83
2 60 57 59 |-2 +0,3 |-1,7 {60 57 57,3| +0,9 |60 57 58,2(2507,20
3 69 27 47 |-2 -0,6 |-2,6 |69 27 444 | 0,0 [69 27 24,4|2685,20
> (180 00 06 [-6 00 |-6 180 0,0 180
4 49 41 04 |-1,3 |[+0,3 |-1 49 41 03 | -1,0 |49 41 02,0 [1994,52
5 56 33 40 (-1,3 |+0,3 [-1,0 (56 33 39,0] +1,0 | 56 33 40,0 [2182,83
6 73 45 20 |-14 |-0,6 (-2,0 |73 45 18,0f 0,0 |73 45 18,0 |2511,38
> (180 00 04 |-4 0,0 |-4 180 0,0 180
7 53 35 03 (+2 |+0,3 [+23 (53 35 53| -0,9 | 53 35 4,4 (191730
8 56 50 21 (+2 |+0,3 [+2,3 (56 50 233| +0,9 | 56 50 24,2 [1994,52
9 69 34 30 (+2 |-0,6 |+1,4(69 34 31,4| 00 | 69 34 31,4 (223274
> (17959 54 |[+6 (0,0 |+6,0 180 0,0 180
10 (47 32 50 |+0,7 (+0,3 |+1 | 47 32 51 | -1,5 |47 32 49,5 [2299,18
11 (37 58 18 |+0,7 |+0,4 |(+1,1 |37 58 19,1| +1,5 |37 58 20,6 |1917,30
12 ({94 28 50 |+0,6 (-0,7 |-0,1 |94 28 499| 0,0 [94 28 49,9 |3106,61
> (179 58 S8 [+2,0 (0,0 |2,0 180 180
13 (68 37 38 |+1 |[+0,3 |+1,3|68 37 39,3| -0,7 | 68 37 38,6 [2507,20
14 |58 38 43 |+1 (+0,4 |+1,4|58 38 44,4| +0,7 | 58 38 45,1 |2299,18
15 |52 43 36 |+1 |-0,7 |[+0,3 |52 43 36,3| 0,0 |52 43 36,6 |2142,46
> (17959 57 |3 (0,0 |43 180 0,0 180°
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So HC lan , . .
Tri géc do |1 m ¢ | CocsauHC ) o | Goesaubinh oy
lan 1 2 sal
Lan 2

49 34 20 (-2 +0,3 |-1,7 |49 34 18,3
60 57 59 (-2 +0,3 |[-1,7 |60 57 573
69 27 47 (-2 -0,6 |[-2,6 | 69 27 444
180 00 06 -6 0,0 |-6 180

49 41 04 |-1,3 [+0,3 |-1 49 41 03
56 33 40 |-1,3 [+0,3 |-1 56 33 39,0
73 45 20 (-14 |-0,6 |-2 |73 45 18,0
180 00 04 - 0,0 |-4 180

53 35 03|+2 +0,3 |+2,3 |53 35 53
56 50 21|+2 +0,3 |+2,3 (56 50 233
69 34 30(+2 -0,6 [+1,4(69 34 314
179 59 54 +6 0,0 [+6 180

—_— ) O OO0 SN D W DN —
Mo = =M % %

47 32 50 (+0,7 (40,3 |+1 47 32 35l

37 58 18 |+0,7 |+0,3 (+1 |37 58 19,1
94 28 50 |+0,6 [(-0,6 |0 94 28 49,9
179 59 S8 +2 0,0 [+2 180

—
wn B~ W

]

68 37 38 [+1 +0,3 [+1,3 168 37 393
58 38 43 |+1 +0,3 [+1,3 |58 38 44,4
52 43 36 |+1 -0,6 |+0,4 152 43 36,3
179 59 57 +3 0,0 |+3 180




Bang 2 : Bang tinh s6 hang tw do PTPK cuc :

Aj| Logsin Aj [8A’j| B’j | Log sin B’j [6B’j | 6Aj +6Bj | (3Aj +B’)) | i’’Aj | i’’Bj
1 | 9.8815094 | 1,79 2 | 9.9416759 | 1,17 2,96 8,7616 -09 | +0,9
4 | 9.8822339 1,78 | 5 | 9.9214114 | 1,39 3,17 10,0489 -1,0 | +1,0
71 9.9056536 |1,55| 8 | 9.9228004 | 1,38 2,93 8,5849 -0,9 | +0,9
10| 9.8679605 | 1,93 | 11 | 9.7890699 | 2,70 4,63 21,4369 -1,5 |+ 1,5
13 9.9690575 0,82 | 14 | 9.9314404 | 1,28 2,10 4,41 -0,7 | +0,7
Y. | 49.5064149 Y. | 49.5063980 53,2423
®, = M 1 - M 2=16.9
® 16.9
k =-0.3174

TN 6, +05,) 532423




Bang 2 : Bang tinh so hang tw do
PTDK cuc

A’ | Logsin A’j |3A’j | B’j | Logsin B’j | 8B’j | 8Aj +8Bj | (3Aj+3B’)) | i”Aj | i”’Bj
J

1 2

4 5

7 8

10 11

13 14

) Y




Bang 3: Tinh tea d§ cac dinh dwong chuyén :

KY¥ hiéu A 11 1 I v
| II 11 v A

o 3204728,1 [171 13 8,9 [340 34 85 |50 25 243 (126 02 9.4

< 49 34192 [110 39 0,4 |110 08 442 |104 23 14,9 |106 36 0.6

o 271°13°8,9 [340 34 8,5 |50 25 24,3 |126 02 9.4 (199 26 8,8

X 6 107 620,94 6109 989,32 [6111411,86  |6109 584,19 |6107563,70

X, 6 107 563,81 [6107620,94 [6109989,32  |6111 411,86 [6109584,19

A, 57,13 | 236838 1422,54 |- 1827,67 -2020,49

Cos o |0,027433 0,943042  |0,637109 0,588292 | -0,943015

S 2685,22 2511,42 2232,81 3106,73 2142,58

Gno,  |-0.9997736 | -0,332670 [0,770773 0,808648 -0,332750

Yy - 2684,61 - 835,48 1720,99 2512,25 - 712,94

v 5571684,52  |5568 999,91 |5568 164,43 |5569885,42 |5572397,67

v 556899991  |5568 164,43 |5569 885,42 |5572397,67 |5571684,73




Bai tdp vé nha

I




BINH SAI DON GIAN CHUOI TAM GIAC

]




Bang 1 : Binh sai goc va tinh giai canh tam giac :
N Tri géc do S6 HC lan | Géc sau HC lan mm,mn Goc sau binh Canh
1 1 Lan 2 sai
1 30 42.1 -0.13 30 41.97 -0.17 30 41.80 |216.61
2 91 52.8 -0.14 91 52.66 +0.17 91 52.83 424 09
3 57 25.5 -0.13 57 25.37 0.0 57 25.37 357 56
2 180 0.4 -0.4 180 0.0 00.0 180 0.0 .
4 53 21.7 +0.1 53 21.80 -0.17 53 21.63 191.79
5 64 59.3 +0.1 64 59.40 +0.17 64 59.57 216.61
6 61 38.7 +0.1 61 38.80 0.0 61 38.80 210.34
> 179 59.7 +0.3 180 0.0 00.0 180 0.0 .
7 60 334 -0.07 60 33.33 -0.17 60 33.16 |215.77
8 41 33.2 -0.06 41 33.14 +0.17 41 33.31 197.79
9 77 53.6 -0.07 77 53.33 0.0 77 53.33 289 7
> 180 0.2 -0.2 180 0.0 00.0 180 0.0 .
10 43 295 102 43 29.70 20.17 | 43 2953 |19564
1 62 20.2 +0,2 62 2030 | +0.17 | 62 2047 |o5q 77
12 74 9.8 +0,2 74 10.0 0.0 74 10.0 273.47
> 179 59.4 +0.6 180 0.0 00.0 180 0.0 .
13 94 8.8 +0.04 94 8.84 -0.17 94 8.67 298.60
14 40 48.1 +0.03 40 48.13 +0.17 | 40 4830 | 19564
15 45 3.3 +0.04 45 3.03 0.0 45 3.03 211.90
> 179 59.9 +0.1 180 0.0 00.0 180 0.0 .




Aj| Logsin Aj [6A’j| B’j [LogsinB’j | B’j | 0Aj (BAj i | i
+Bj +3B’)) | Aj | Bj

a | 2.627116 b 2.47510

1 9.70803 3.5 | 2 9.99977 -0.1 3.4 11.56 -0,9 | +0,9
4 | 9.90441 1.6 | 5 9.95724 1.0 2.6 6.76 -1,0 [+ 1,0
71 9.93993 1.2 | 8 9.82171 24 3.6 12.96 -0,9 [ +0,9
10| 9.83777 1,9 | 11 | 9.94729 1.1 3.0 9.0 -1,5 |+ 1,5
13| 9.99886 22 | 14| 9.81520 24 4.6 21.16 -0,7 | +0,7
Y. | 52.01646 Y. | 52.01631 61.44

®, =Y 1-) 2=15.0
® 15
k, =- =— - =-0.2441
Y 6,+8,) 6144




Binh sai dieu kién lwéi do cao sau :

D06 cao diém goc, chénh cao cac tuyén do trong bang sau day :

(G14 tr1 dO cao

A(Goc) 50,000 mét
| + 5180 mm
+ 7060 mm
- 8180 mm
- 6440 mm
- 1250 mm
- 3024 mm
- 1140 mm
- 640 mm
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*Hé phuong trinh s6 hiéu chinh nhu sau :
v,—Vvstv,—10 =0
vV, Tv,tve—20 =0
Vit v,—v,+20 =0
Vit v, —v,t24 =0
*H¢ phuong trinh phap dang :

STT a]Ka b]Kb c]Kc d]Kd \ h;

1 1 0 0 1 -3,7 5,1763
2 0 1 1 0 +0,9 | 7,0609
3 0 0 1 1 -13,7 | -8,1937
4 1 1 0 0 +10,9 | -6,4291
5 -1 0 0 0 2,8 | -1,2528
6 0 0 0 -1 +6,5 | -3,0175
7 0 0 -1 0 +7,2 | -1,1325
8 0 1 0 0 +8,1 | -0,6319
® -10 -20 +20 +24

a |

b H 0 0

3 1
C 3 3 1
d 3




H¢ phuong trinh phap dang nhu sau :

3Ka+Kb+Kd-10=0

3Kb +Kc -20=0
3 Kc+Kd +20=0
3Kd+24=0
c. Giai hé PTPD theo so do6 Gauss :
Dong a]Ka b]Kb c]Kc d]Kd ®
a 3 1 0 1 -10
E, -1 -1/3 0 -1/3 +10/3
b 3 1 0 -20
E,ba -1/3 0 -1/3 +10/3
b, 8/3 1 -1/3 -50/3
E, -1 -3/8 1/8 6,25
Cc 3 | +20
E,ca 0 0 0
E,cb, -3/8 1/8 6,25
Cy 21/8 9/8 26,25
E, -1 -3/7 -10
d 3 +24
E, da -1/3 +10/3
E, db, -1/24 -50/24
E, dc, -27/56 -78,75/7
d, 2,413 14
E, -1 -6,533
Nghiém Ka=+2,8 | Kb=+8§,133 Kc=-7.2 Kd=-6,533




c)Bang tinh d¢ cao cac diem :

Piém A Cao dd 50,000 m
I 11 I11 IV
55,1763 43,5709 57,0609 41,8063
d)Kiém tra :

Hp:um o Hpmg Hpﬁum -
h, +h, +hg =0,1 mm
h, . —h, +h, =-03mm
h,.—hg thy =01 mm




BAI TAP VE BINH SAI GIAN TIEP

I/ KHAI NIEM VE BINH SAI GIAN TIEP :
Binh sai gian tiép 1a phuong phap binh sai dua vao ham
s6 quan h¢ gitta cac dai lugng can xac dinh va céc tri do
dé xac dinh g1a tr1 mws dung cua dai luong can xac dinh
va s6 hiéu chinh cta cac trj do.
Trinh tu binh sai gian tiép nhu sau :
Buéce 1 : Chon an sd, Vira du ( doc 1ap, khong phu thudc
vao nhau )
Budc 2 : Lap hé phuong trinh s6 hiéu chinh.
Budc 3 : Giai hé phuong trinh s6 hiéu chinh theo nguyén
tac sO binh phuong nho nhat.
Budc 4 : Xac dinh gia tri gan ding clia cic an s va so
hiéu chinh cua cac tr1 do.
Budc 5 : Panh gia do chinh xac.




* II.LHE PHUONG TRINH CHUAN DANG TONG QUAT :

.::Q@mwsm:@:mam:rw:rmo:m@mEo.:mum:QoomomEE_w

nhung bai toan dat ra la can co t dai leong do can

thiét. D¢ giai bai toan nay ngudi ta chon t an s6 doc 1ap sao cho
cé cac gia tri lan luot la x,y....... u.

Gitta cac an s6 va tri do ¢ quan hé ham s6 duogc biéu dién nhu

sau: Néu goi [a gia tri sac xuat nhat cta cac tri do c6 ham sb

quanhéla: ~ 7~ g
Go1 la sO hi€u chinh cac tr1 do. Ma sO hi€u chinh
7 v /

Suy ra :

P4y chinh 1a hé phuong trinh s6 hiéu chinh dang tong quét. Trong
mot sO truong hop hé nay khong giai dugc phai dua vé dang
tuvén tinh nhu sau :




2 7

* Néu go1 la cac sO hi¢u chinh
cua an soO vO1 cac gia tr1 gan dung la
. ta co :

S

?W QO\ AYWARNVAN VA AV ARvan V4
» Khai trién theo chudi Taylor ta c6 :

N4 |




rRIN/RVI

Suyra: .

Pay chinh 13 hé phuong trinh s6 hiéu chinh dang
tong quat. Hé nay cé n phuong trinh va n+t an
sO. Dang day du 1a :

R it I



III.LHE PHUONG TRINH CHUAN DANG TONG ocﬁ :

Hé PT s6 hiéu chinh & trén c6 n phuong trinh va n+t an so
nén khong thé giai mot cach thong thudng ma phai 4p dung
nguyén tac sO binh phuong nho nhat tirc 1a xac dinh céc gia tri
vsaocho: ™

Pat ham so :

Pé ® min thi ®’86x’ = 0; ®’oy’ =0; ......... ; @’ou’ = 0. Binh
phuong 2 vé sau d6 cong tong so ta ¢é :

[aa]ox+ [ab]Ooy+......ccooeiiittl, + [at]ou+ [al]=0

[ab]ox+ [bb]oy+.....ccccnnnnn... + [bt]ou+ [bl]=0

[at]ox+ [bt]oy+.....ccvviiiitnn. + [tt]ou+ [t1]=0

Pay 1a hé phuong trinh chuan dang tong quat.



Hé nay c6 tinh chat :

- Cac h¢ so trén duong chéo la cac hé s6 binh phuong
nén luon ludén duong.

- Céc gia tri d6i xtmg nhau qua dudng chéo.

- Hé c6 t phuong trinh va t an so.

- Gi1a1 h¢ nay cho cac gia tr1 cua ox, 9y...., ou

Truong hop do khong cung do chinh xac h¢ phuong
trinh ¢6 dang :

Paa

lox+ [

Pab

OX+ [

+ [Pat]ou+ [Pal]=0

+ [Pbt]du+ [Pbl]=0



» Bang tinh va kiém tra hé s6 cua hé phuong trinh chuan :

STT a]&x b]dy t]6z | S
1 a, b, t, l, S,
2 a, b, t, A S,
n a, b, ... t, . S,
L
[a [aa] [ab] [at] [al] [aS]
[b [ab] [bb] [bt] [bl] [bS]
[t [tt] [tl] [tS]

[ [I1] [1S]



Giai hé phuong trinh nay theo so d6 Gauss ta
s€ tinh dugc cac gia tr1 0x;0y....ou.

Sau d6 thay vao bang tinh v; dé tir d6 tinh
duoc tr1 sau binh sai



I/ HUONG DAN GIAI BAI TOAN CU THE :
Binh sai gian tiép két qua tram do sau :
3,= 4692020 “ A
4303920 “
90°00 ‘ 10 “
3304010 “
40°3030 “

)
I

w
I

03

7491050 “

= 19504930 “

GIAI E

Budc 1 : Chon an sé

Ditx=P, = x,=P, =4692020"
v=B, = y,=PB,=4393920"
2=B, = 2=P,=33°40"10"

ey Y o Y

)
I

wwwhwww




Buée 2 : Lap hé phwong trinh s6 hiéu chinh

By +vi=xy+ 9,

= v,;=x,+0, -, =0, +(46°20°20“-46°20°20“)=9,
—.w~+<~”%=+@w
Hv<~H§+m«-mwnmw+Eu=mcamc:-hu=uchmc:v Mm«
Bs +v3=(x¢+ 8, )H(yy + 9, )
”v<m”AN=+Mxv+O€+M%V|@uHmum+mv~|w©

Byt vy=2y+9,

= v,=2,+0, -B, =06, +(33°40°10%“-33940°10%) =9,
Bs +vs=t, + 6,

=>Vs=t,+0, -Bs=9, +(40°30 30« -40°30°30“) =39,
Be+Vvi=(z,+8,)+(t,+8,) = v,=8,+8, -10
?+5meccl_xxc+va+Q=+m<¥1_”AN=+va+:e+mLvﬂvfnumx-m%-
leme |_|H°

vV, =0,
v, =98,
v;=0,+0, -30
v,=90,
Vs =0,



+ Lap hé phuong trinh s6 hiéu chinh

STT a] 5, | b] 3, | €] 3, | d] 3, 1 S Soa hiedu chanh
Vi

1 1 0 0 0 0 1 +8.32
2 0 1 0 0 0 1 +8.32
3 1 1 0 0 -30 -28 -13.36
4 0 0 1 0 0 1 -3.51
5 0 0 0 1 0 1 +1.89
6 0 0 1 1 -10 -8 -11.62
7 -1 -1 -1 -1 +10 +6 -5.02
> 1 1 1 1 -30 -26
aJ 3 2 1 1 - 40
b] 3 1 1 - 40
o” 3 2 -20
d] 3 -20
1] 1100
SHe phuong frinh chuan 1a | 883

36,+20,+90,+98 -40=0
36,+0,+0,-40=0

30, +206,—20=0
30,—20=0




Giai hé phuong trinh c

huan theo so d6 Gauss

Dong a] o, b] 5, c] o, d] §, 1 Ghi chu
a 3 2 1 1 -40
E, -1 -2/3 -1/3 -1/3 +40/3
b 3 1 1 - 40
E ba -4/3 -2/3 -2/3 + 80/3
b, +5/3 +1/3 +1/3 - 40/3
E, -1 - 1/5 - 1/5 +8
C 3 2 - 20
E, ba -1/3 -1/3 +40/3
E, cb;, - 1/15 - 1/15 + 40/15
C, + 13/5 + 8/5 - 60/15
E, -1 - 8/13 + 60/39
d 3 - 20
E, da - 1/3 +40/3
E, db, - 1/15 + 40/15
E, dc, - 64/65 +480/507
d, +21/13 - 1548/507
E, -1 + 1.89
5, + 8.32
5, + 8.32
5, -3.50
5, +1.89




Tro sau binh sai :

STTgéc | Tri do goc 2 Goc sau binh sai Kiém tra
1 [46°20°20« |+832 |46920 2832~
2 43939720« [+8.32 |43939 28327 Pivs - Bans = Pans
Bans T Bsps = Beps
3 [90°00°10“ |-13.36 |89°59 < 56.64 B + By +Byt Be.t
4 [33940°10“ [-3.51 |33940°06.49 Brys= 360°
5 [40930°30« |+1.89 |40°30 31.89%
6  |[74910°50« |-11.62 |74°10 3838~
7 19594930 [-5.02 |195749 < 24.98 -




BINH SAI DPUONG CHUYEN KINH VY

XA =212481m XR = 2767.18 m
A YA =1680,35m YR = 3555.59 m



cao cla cac tuyén do, chiéu dai cac tuyén do nhw trén hinh vé. Hay binh sai
dé tinh d6 cao chinh xdc nhat cla diém nat Q ? danh gid dé chinh xac cta két

qua do ?
Ty h,=+7525m  [n= +1435m Ty
50.00 m ® =4 km L= ~ 56.085m
), =+2.465m (b, =+5.197 m
_ Ly, =8km

I3

55.050 m —
52325 m



