LY THUYET SAI SO PO
l. Ban chat va céc dang do:

- Do mot da1 lugng nao do la so sanh dai
luong do vo1 dar luong cung loai dugc chon
lam don vi.

«VD: Khi do chiéu dai ctia mot doan Em:m
chiing ta lay thudc cé chiéu dai 1a mét 1am don
vi. Pé kiém tra va nang cao d0 chinh xac két
qua do nguoi ta thuong do nhiéu lan dai luong
do.




[. Ban chat va cac dang do:

o - Trong trac dia nguoi ta chia dai luwong do
thanh 2 loai chinh: Pai lwong do & dai lwong
tinh toan.

+ Dai _:Q__m do con goi la tri do: la gia tr
gan mcbm cua 1 dai _:o.bm can do. Moi dai

lwong ¢ tri so thuc cua no :_Ebm khi do chi
dat duoc gia tri gan ding cta no.

* + Dai lwgng tinh toan: la dai luong ma tr1 S0
cia n6 tim dugc bang cach giai 1 ham nao do
cua dai lugng do.




[. Ban chat va cac dang do:

- Co cac dang do: do tryc tiep,do gian tiép,do cung
mo chinh xac,khong cung d¢ chinh xac,dai lugng do
can thiét,dai luong do thira,dai Eo.:m ngau nhién
doc,dai Eo.:m ngau nhién E&sm doc 1ap.

» + Po truc tiep: dung may hoic dung cu dé truc

:o_o do 1 dai lugng. Vi du: dung thudc thép do truc
ti€p 1 doan Embm trén mat dat.

. Po gian tiép: 1a mot dai luong can xac dinh tri
so,nhung phai thong qua vai ham cya cac dai Eo.:m
khac dugc do tryc tiep. Vi du: muon xac dinh fong
cac goc trong mot da giac nguoi ta phai do truc tiép
cdc goc trong da gidc do.




[. Ban chat va cac dang do:

+ Po cung do chinh xac:la cac két qua do
trong cung diéu kién giong nhau cung
1 loa1 may hoac may co cung d0 chinh
xac,cung 1 phuong phap do,cung 1 so lan
do.

+ Po khong cung do chinh xac: 1a két qua
do trong diéu kién khong giong nhau mhu
may cO do chinh xac khac nhau,phuong
phap do khéac nhau,so 1an do khac nhau.




[. Ban chat va cac dang do:

- Trong trac dia dé giai quyét 1 bai toan thong
thuong phai do nhiéu dai luong. So dai lwong
can thiét toi thiéu de giai quyét bai toan dwoc
goi 1a dai lwong do can thiét hay tri do can
thiet.

Ngoai dai lugng do can thiét, ngwoi ta do thira
mot so dai lwong. Pai lugng do thira cd tac
dung kiém tra va nang cao do chinh x4c két qua
do. Nguo1 ta go1 dai luong do can thiét 1a tri do
can thiét,dai lugng do thura 1a tri do thura.




Trong mot ludi trac dia:

-Sotrido lan

- S6 tri do can thiét 1a t

-So trido thiralar

Thi: r=n-—t

Cac tri do khong lién hé v&i nhau bang 1
ham nao ca go1 1a cac tr1 do doc lap.




Il. Sai S6 Do — Phan Loai Sai S6 Po:
1. Sai s6 do:

» Khi do nhiéu lan tai mot diém nao do,
bmqq_ ta nhan dugc cac két qua khong
giong nhau. Piéu do chimng 8 trong
cac két qua do co chua sai soO, dong
thoi phan anh céc két qua do chi 1a gia
tri gan dung cia dai lugng do.




1. Sai so do:

» MOoi dai lugng cé tri so thuc 1a X tri do cua dai
lwong nay ¢ lan do thtr i 1a Li thi hiéu gitta tri
do va tri thuc 1a sai so do va day 1a sai so thuc.
Néu goi sai so thuc 1a A, thi ¢ lan do tht i sai
s6 thue duoc tinh theo cong thurc:

* Ai=Li—X(i=1+n)

» Trong thuc té cong tac tric dia ngudi ta coi

tri do nao do cé do chinh xac rat cao 1a tri sb

thuec.




1. Sai so do:

Nguyén nhan giy ra sai so do: ¢6 3 nguyén nhan co
ban

a/ Sai so do may, do dung cu: May va dung cu do
du dugc ché tap hoan ow_:r the nao cung khong

_u.m:w wro_ sal sO nhu: sa1 sO E&o vach trén thuoc,
sa1 sO Eﬁo vach trén ban do may kinh vI..

b/ Sai s0 do con ngwoi: do tinh ciia mat bmqg kha
bm:m bat muc tiéu, trinh do tay bmw@u Jtrinh do doc
..chi co muc mo cho nén gay ra sai so.

o\ mm: so0 do moi trueong: Nhi¢t d, gio, dia hinh .
anh huong dén ket qua do.




2. Phén loai sai so do:

» Theo tinh chat ciia sai sO ngudi ta chia
sai sO bang 3 loai sau:

» a/ Sai so tho (sai 1am): 1a nhitng nham
lan trong qué trinh do dac va tinh toan
nhu bmm:s sal muc tieu, doc sai, ghi sai,
tinh sai. Sai so tho thuong cé tri so 10n.
Pé phat hién va loai tru: phai do nhiéu
lan, kiém tra viéc tinh toan.




e b/ Sai s0 he H__msm” 1a loai sai s6 c6 tri s6 va dau
khong do1 theo mot quy luat nhat dinh.

* Vi du: Trén mot thude thép dé do cd ghi 20m,
dem so vdi thude chuan cé sai léch

» Néu goi chiéu dai danh nghia cia thudc thép 1a
11 =20.005m

. Chiéu dai chinh xac 1a 12 = 20.000m

* Al=11 -12=20.005 — 20.000 = +5mm

* Tri sO Al =+5mm 1a sai s6 hé thong.

* Mdi lan dat thude do chiéu dai déu cé Al ; sau n
lan dat thudc thi s& cd sai s6 mac phai 1a n. Al

o Sau khi do phai hiéu chinh két qua do



Gia sir sau khi do duwoc chiéu dai
doan thang 1a 484.28m so hiéu chinh

la:

484.28m

°n. Al = >0

Smm =120mm

» Chiéu dai ctia doan thiang do da dugc

hiéu chinh la:
484 .40m.

484.28m

0.12m =



* ¢/ Sai i :mm: nhién: mot dai lugng do nhiéu
lan trong ocbm diéu kién nhu sau, nhung lai
nhan duogc cac tr1 do khac :rmc Néu biét
dugc tr1 chinh xac cua dai _c.o.bm nay s€ tinh
dugc Qm% sal mo twong ung voi day két qua
do. Cac sai sO nay co tri mo va dau khong
giong nhau, duogc goi 1a sai so bmmE nhién.

* Vd: mot doan Embm do 8 lan bang thuédc thép
nhan duoc két qua do 1a: 245.15m, 245.20m,
245.00m, 245.08m, 245.10m, 245.05m,
245.12m, 245.17m. C6 chiéu dai chinh xéc
cua moms Embm nay la 245.12m ta s€ cO cac
sai sO twong tng 1a:




Thtr tu do Két qua do A=1-X (cm)

| 245.15 +3
2 245.20 +8
3 245.00 -12
4 245.08 -4
5 245.10 -2
6 245.05 -7
7 245.12 0

8 245.17 +5

245.12




3. Cac tinh chat co ban cua sai so
x oA
ngau nhien:

» Vd: Po 100 lan chénh cao 2 diém trén
mat dat trong dicu kién do cung d6
chinh xé4c. Khi da biét trudc chinh xac
chénh cao gilra N &mB d6. Theo keét
qua mo ta c6 tri sO va so lugng cua sai
sO ngau nhién tuong ung:




Tri so cua SS | S6 lwong | Tn so cua SS | So lwong

-6 1 3 7

N D K&

2
1
0




Z 4 A P P o
3, Cac tinh chat co ban ciia sai
A oA
s0 ngau nhién:

» Quan sat 1 diy sai sO ngau nhién trong 1 diéu
kién do nhat dinh nhan thay chung thé hi¢n 4
tinh chat sau day:

*a. Tr1 tuyét doi cua sai sb ngau nhién khong
vuot qua 1 g101 han nhat dinh (tr1 gi61 han do
phu thuoc vao di€u kién do).

* b. Sa1 sO ngau nhieén co tr1 tuy¢t do1 nho xuat
hién nhi€u hon sa1 sO ngau nhieén co tr1 tuyet
do1 16n.




3. Céc tinh chit co bin chia sai
s0 ngéu nhién:

 ¢. Cac sa1 sO ngau nhién am va duong co tr1
tuy€t do1 bang nhau xuat hién nhu nhau.

* d. Khi s lan do tang 1én v6 han thi tr1 trung
binh cOng cua cac sa1 sO ngau nhién s€ tién to1

ky hiéu [ 1a tong s0]




M. CAC TIEU CHUAN PANH GIA PO
CHINH XAC CUA CAC KET QUA PO
TRUC TIEP:

» Trong 1 diy cac két qua do cung d6 chinh xac
cua 1 mm: lwong, chiing ta nhan thay ting tri do
cd sai sO wrmo nhau, dong nghia v&i su phan
bo cua sai sO cang tap trung, Vi vay dé danh
gia d6 chinh xac cua két qua do nguoi ta xay
dung cac dac trung cho két qua do, duoc go1 la
cac tiéu chuan danh gia do chinh xac cua két
qua do.




1. Sai s0O trung phwong (m)

» Khi do nhiéu lan cting d9 chinh xac 1 dai lvgng
cO Qm< sai sO ngau nhién A1, A2, ...... An thi
sal sO trung U:QQ:@ la gioi :m: cua can bac 2
tri trung binh cong cua binh U:QQ:@ cac sai sb
doc _mc khi sb 1an do tang Ién vd han = goi la
sai sO trung phwong (m)

lim AA n la sé lan do.
J1—>o< n



1. Sai s0 trung phwong (m)

» Trong thuc té s6 lan do n ¢ han vi viy ngudi ta
thuong dung cong thirc gan dung

AA |

n

m==



2. Sai 50 trung binh 6

e Sai s6 trung binh 1a gi61 han cua tr1
trung binh cong cac gia tri tuyét doi
cia cac sai sO doc lap khi s6 lan do
tang 1én vO han




2. Sai s0 trung binh 0

» Trong thuc té so lan do chi c¢6 han do do6 cong
thire gan dung

A

n

0 = &




3. Sai s0 x4c suat :(vi)

e Gia st doan AB chua biét chiéu dai, do n 1an
dugc 1, 1,... 1 khi d6 ta co

- N+12+...+1n

n

L

* L go1 la g1a tr1 sac xuat ctua dai luong do la
g1a tr1 chinh xac nhat cua da1 luong do




3. Sai s0 x4ac suit (V)

. X —
SaisO v, =1, —L

_ g
<=|rﬁ|h ‘
v, g01 la sa1 s sac xuat

Vay sai1 so sac xuat la hi¢u cua dai luong do va gia tri
do.

Tinh chat: [v]=0
[vl]=vl+v2+....... + vn
(néu khong c6 sai s6 1am tron)




4. Sai s0 giéi han:

. Hﬂ.osm _m:oc kién do nhat dinh, tri E%m_(. doi
cuiia sai sO ngau nhién khong Vuot @cm o101
han nhat dinh. ﬁ.Obm 1 Qm% két qua do, tri
s0 ndo c6 sai sb vuot qua g101 han du xac
dinh thi tr1 do do khong dam bao d¢ chinh

Xac va wrobm SU Qc:m dé xir ly két qua do.

* Goi Amax la sai s0 gidi han
* Thi Amax =3 .m (m 1a sai so trung phuong)
» Khi yéu cau d6 chinh xac do dac cao

* Amax =2m




5. Sai s0 twong doi (1/T)

» Cac sai1 sO trung phuong, sai sO trung binh, sa1
sQ xac suat, sai1 sO g101 han la cac sai1 sO tuyet
doi. Trong mot sO trugng hgp dung sai so
torong do1 lam ti€u chuan danh gia do chinh
xac. Sa1 sO tuwong do1 la ty sO gitta sai sO do
vOl gia_tr1 cua dai1 luong do va thuong dugc
bi€u dién dudi dang 1 ty s6 vo1 tir s6 = 1.

*Vd: ¢cO 2 doan thang S1 = 150m va S2 =
225m khi do 2 doan thang nay mac phai sai
sO trung phuong msl = ms2 = * 3 cm, sai sO
trong do1 cua S1 va S2 la:




5. Sai s0 twong doi (1/T)

1 msl  3cm |

71 S1 15.000cm 5000

1 ms2  3cm |

T2~ S2  22500cm 7500

* Nhu vay doan S2 do chinh xac hon S1 va

sai sO tuong doi ms2 _ msl
S2 S1




3. Phwong phap danh gia d¢ chinh
xac cua ket qua do

+ Pé danh gia do chinh xac cua két qua do
dung sai1 sO trung phuong.

» Sai sO trung phuong c6 thé tinh theo 2 cong
thurc.

» Tinh sai s trung phuong theo sai so thuc

» Gia st rang mot dai _c,o.bm do co gia ﬁ_ thuc
la X. Do dai lvong d6 n lan duoc




®
—]
Qo
O
O~
L'y
|

Ay =

[ — X
. MH|N _w. A; sai s6 thiec
L, — X.

* So sanh trung phuong ki hi¢u la m :

+  [A%]= AT+ AT + .+ A7

[A?]
o — -
\ I

-

O)\

'nlas



Tinh sai1 so trung phuong theo sai soO
Xac suat:

e Sa1sOthuc: & = | — X
e Sa1soxacsuat: v = | _
A -V =1 - X -1 4+ L =L — X =

Ag lasal s6 cua trixac sudt

SA vV o+ 4, ()



» Trong 1 diy so do, don lan ¢ :

b_“_. — Hx-“_. N _D_G
_D_M — ﬂ.-m — _D__“_
A, = V, — A4

» Binh phuong 2 vé ta co :

AT = VP o+ 2004, 4+ A
AT = ﬂm + mm E_ + h_..p
A7 = sm + 24 E_ + mb

[A%] = [V4] 4+ 2[V]Ina, + [AZ]



4 . A y A y r
 Theo tinh chat cua sa1 sO xac suat ta co:

e Chia2 vé chon:

=1 . 0 ﬁmm_.m,z déi theo céng thirc (a? + &m”&

Ay, = L — X - Saisétrung binhcéng

- . . .- . h___n_
It

e Néudo11ancéd SSTPlam .

* Goi SSTP s6 TB cdng 1a M.
Trong 6 : m la SSTP ciia 1 lan do

I v A A
nlaso lan

=
|
\



n n " n "
- me = ?..|m_+ :|Hm
. ~
_,
m2.n? — m? = [V?]
_,
mZ(n—1) = [V?]
7 [V<]
2
m —
|
m = i

Vi Ag=m



Trong thuc té ¢ nhiéu hop khong thé biét dugc
g1a tr1 thuc (X). Vi thé nha tric dia Betsen da
tim ra cOng thirc sau:

Trong do :
-y, = X, — ¥ lasai sO x4c suat nhat
- X1 la cac ket qua do dugc
- X la gia tri TB ciia két qua do
- N laso lan do



Vi du: Po 1 gbc 5 lan duoge két qua sau

+Lan1 652 14’ 30" )
+Lan2 65°% 14" 15"
+ran3 657 14" 45" » Tinh S5TP do goc?

_H_ .q .1.1
L LAn 4 65 ”E, E“_:
\ 65° 14" 15" )
+Lan 5
7 - % 5] e
-Oa“mlhuﬂummauﬁmﬂ
- Sai sb x4c suit nhit : E — __mh. o __m
vy = 657 14" 307 _65° 14 30" = 9" = Ju — B
v, = £5% 14" 15" _ 65° 147 30" = T - 1L

-

vy = 65° 14' 45" 65° 14' 30" = 424" =1} = 536
o= 659 147 00" _ 65° 14/ 30" = 21" = ¢f = 441"

-

- = 6B5% 14 Hm._._u 5% 14" 30" = —p" = = 38"

-
[

- mg =t = 4 | —




I1.2. SAI SO TRUNG PHUONG
CUA HAM CAC PAI LUQONG bO

Trong do dac cac dai lugng do ¢6 quan hé vd1 nhau theo quan hé
ham s0.
Vi du : Khi xac dinh khoang cach ttr may => mia

Ding cong thic:  § = K[ + C :trong dé C la hang so
Gia str khong co m% o Kl % S
e cosaisdla  =>saisd nay s& anh hudng dén chiéu dai do :

=1, + I [, césaisélaml,

Fd

[  ¢Osaisolami,

- VA

* Vay saiso




Néu biét sai s6 ciabiénsdla . Thi
ml 4 sai sé ciia bién sé
ms A sai s6 cua ham sé
— Nhu vay khi biét sai so cta bién s& tim dugc sai s6
cua ham.
Co6 rat nhiéu dang ham khac nhau :

— Khi tinh khoang cach ngang (V #0 ):
S = (100! + A)cos?V
* Trong a.mo dia cac da1 luong do co quan h€ vo1 nhau
theo nhiéu dang ham E don m&: mob phurc tap.

« Van mo 1a khi go_,. sai sO cuia bién s ta phai tim duoc
sai s0 ctia ham so:



1 — Ham so dang :

Giasiex co sal sola Ax SZ4 Az=k(x+ Ax) = kx 4+ kAx

GiasieZ cOsal sola Az

Lav (2) — (1) ta co:

VA

= kx

ﬁ»”_.”_ — wZM..

Az = kAx — Néulday do do nlan

Taséco:
_D_MU_. — _m.nb_.#ﬁ“_.
DMH — _m.mb_.ﬁam

Az,

kAx,

(2)



Binh phuong 2 vé chia chon ta ¢6 :

Azi + Az5 + .. + Az}
n
7]
1 - #b
l
mZ*
- mZ? = k*m?2

kAx? + kAxs+ .4 kAx!

I

[Ax?]
n

1

mx -

— mZ = kmx




Vidu ap dung 1 :

Tinh sa1 mmq_udbm phuong cua chiéu dai
duong thang dugc xac dinh theo cong
thirc
S=kl trongddk=100:1cdsaisélaml = +5mm.
Giai:

Ta co:

m, =kml =100X5 =500 """ = +0,5(m)



2-Hamdang : [z=x+y| (3) -m; =2

mm..mmww.mn&ma..mmﬁ b.ﬁ,% Mlbm
Gida siky coO sai sé la Ay
‘H,m CO - A + Az = __M..._ﬂ + _D_Hu W __M.h,.__q 1 _D_uqu
= x+A4Ax ty + Ay  (4)

Lay (4) — (3) tacb: Az = Ax + Ay

Binh phuong 2 vétacd: A2 = A2 + 2AyAx + A3

Néu co n 1an do : A2, = A2, +2AyAx; + A}
A2, = A7, £ 2AyAxp + AF
R



Chia ca 2 vé chon taco ;2 _ [l Lo Axd Ayl [47]

n n n n

Theo tinh chat thi 4 cia sai s6 ngau E:@:

,V [Ax + Avy]
Khi » - = thitong : - =0
Theo dinh nghia cta sai so trung phuong :
[AZ] 5 |aZ] i A?
» =mis = myT H:_ = mx?
- mZ‘ = mx®+ my?

- mZ = mx*+ my*



Vidu ap dung 2 :

Tinh sai s0 trung @Wc.o.sm cho chiéu dai doan thang do
dugc. Theo cong thirc:

S =K.l :trong d6 biét rang S? doc trénmia la +0,5mmvak = 100.
Giai :

Trong tric dia ¢ mot nguyén tac 1a

NOo66

nguyén tic anh
huong bang nhau”. O day :
ml;  ml, - ml; = ml, = 40,5 (mm
- ml = /0,52 + 0,5? = 052 = +0,70mm)
ms = 100.ml = 100.0,7 = 70" = 40,07 (™

C6 nghia 1a khi do khoang cach tir may = mia khi sai s6
doc la g 5mm = thi doan thang do dugc cd sai s0 1a 0,07™



0,07™



Vidu ap dung 3 :

. = .« A - A y
Khi do géc ta tinh bang cong thirc . Biét sa1 s6 do goc

mr = mp = 4+ 3071 50 do goc -
Theo cong thic : "6 — ;__ mz + m2
Ma m, = my = 130" =m
mg = m\2 = +30V2 = +42"

GHI CHU: M¢ rong ham 3 ta ¢6 :

L= X{T X3 X X3 ... T X,

m, =/ m?x; + mex

b=

;  mex; £ ... & mex,

~N

Néu: Mx;=mx; = =mMx,; — My = M/N



Vidu ap dung 4 :

SSTP tong cac moo do trong 1 da giac co 9 goc
1a bao nhi€u néu sai s6 mo1 goc do + 30"

Giail

Ap dung cong thuc: mg = ___Em + mg + ..tmg
.._.___ 1 2 Q

Ma :
Mg, = Mg, = = Mg,

—* E..:w — E.ﬁ._____._..ﬂ — Wm_u.: = G() Fr — ”_...m_u.:



Vidu ap dung S :

Sai s0 trung phuong mh cua 1 tram do thuy chuén 1a bao nhiéu
néu biét SSTP cua 49 tram= £35™"

Giai : .
Ta co:
Ma:
Rﬁe
FrirrererLLILrL



3- Ham dang :

N

Vay




@\C@ﬂn\-\o

4- Ham dang :

Gia su cO cac sai sO - 7 ¢O sai
SO
AT LI\ AL
Nhu vay :

Khai trién ham (8) theo chuan Taylor ta c6 :

ROTITTNT

Lay (9)—(7)tacd: ..




Trong d6:- —  dao ham cta ham f theo bién s6 m.

- la cac sa1 sO twong irng.

u.\c'\\
- lay dao ham z theo x,y

1

- 1a hing s6



Vi du ap dung 6 :

Gi1a sO toa dO co sa1 sO 1a bao nhi¢u biét rang khi tinh toa do ta

P S

dung cong thurc

P 4 jE--\

Néu do voi sai soO :

cO sal s

O)\






Vi QC %ﬁ QC—._Q 6 : (tiép)

Thay vao ta co :

\

g




oV o

5 — Sai s0 gi¢i han :

 Goim la SSTP ; m gi61 han = 2m (m ¢ day la
SSTP) hoac m gi61 han = 3m.

» Goi la sai s6 gidi han c6 nghia 14 sai so khi do
ra duoc khong dugc 16n hon sai s6 gidi han.Co
khi sai sO gi6i han bang 2 1an sai s6 TP, c¢6 khi
bang 3 lan.Piéu d6 hoan toan phu thudc vao
dung cu do, y€u cau do chinh xac cua ludi.Sai
s0 nay duoc ghi chu (quy dinh) trong qui
pham.



Bai tap vé nha: o
Bai s0 1 : Do trén ban do6 ti 18 1/1000 dé x4c dinh dién tich
duoc

———

a-Xac dinh dién tich ngoai thuc dia?

b-Tinh SSTP xac dinh dién tich ? .
c-Néu SS cho pheép xac dinh theo cOng thirc /\|

trong do
M 14 mau s6 ti 18 ban do;
P 1a di€n tich tam gidc xac mﬁsr duoc thi viéc tinh
di¢n tich tam gidc nhu vay c6 dat yéu cau khong?



Ta co : — ma

Theo cOng thirc :

\I\/1

Ta co:




!ld"! - A —

e o

Nhu vay : Khéng dat yéu cau



Bai s0 2 : Xac dinh SSTP va SS gidi han
cua DT hinh chit nhat.
Cod a=200m ; b= 750m do vdi sai s6

twong d6i —

Go1y : Tinh P? mp?
SSTP xac dinh dién tich can ctr vao ma ,mb




Bai s0 3 : Tinh sai s6 chénh cao xé4c dinh theo tia ngam nghiéng
theo oObm thirc h = dtgV trong do d 1a dai ngang = 200m . Do
v6i sai s tuong do6i .

V 1a goc nghiéng

Giai: Taco:

- [ -

i @







Bai s0 4 : Do chénh cao bing phuong phap do cao lugng gidc
h=stgV +1-1-f
Tinh mh =?
Giai :

Ta co:

N7 m N7 m s




GHI CHU :

Poan AB do n 1an duoc cac s6 do
Ta c6 sai s6 1 1an do 1a m .Vay SSTP s6 TB cong L 1a bao nhiéu?
Néu goi SSTP s6 TB cong la M ta ¢ :

&




Chung minh :

Ham L co6 dang cua ham :

|

71

Néu :




I1.3. CHINH LY KET QUA PO
CUNG PO CHINH XAC

1.Khai niém : - Trong trac dia c6 2 dang do :

* Do cung do chinh xac

* Do khong cung do chinh xac

* Po cung do chinh xac bao gom :

« 2 da1 lwong do cung d0 chinh xac

* 1 dailugng do cung do chinh xac

- Po cung d6 chinh x4c 1a luén dam bao > diéu kién :

« Mot la: Cung diéu kién do : Po cung 1 may,dung cu
do co cung do chinh xac nhu nhau.

« Hai la : Cung phuong phap do.

» Bala: Cung so lan do.

» Po khong cung do chinh xac : 1 trong 3 diéu kién trén
b1 vi pham



2.Chinh Iy két qua do cung d¢ chinh xac:
Gia sir can do chiéu dai daon thang AB.Tién hanh do n

lan dugc cac két qua do 1a

Tinh gia tri chinh x4c cua két qua do:

1 4]

Y¢€u cau dat ra la : Tinh gia tr1 xac suat cua két qua do ?



* Panh gia chinh xac cia ket qua do :

- Tinh sa1 sO xac suat :

Kiém tra k€t qua bang cach [ v | = 0 néu khong co sai1 s6 lam tron.
- Tinh cong cac tong lai ta dugc

Vay



* Panh gia chinh xac cua két qua do : (tiép)

- Tinh SSTP cta mot 1an do .

- Tinh SSTP cuia gia tri x4c suat




Vidu:

Po gdc ngang 5 lan dugc két qua do & bang sau :

Goc do

Y Eu cau:

Tinh gia tri xac suat
cua goc do va SSTP do
g0C ?




Gial: Taco:

= r1>r— "




Giai : (tiép)

SSTP mot 1an do

SSTP cua két qua do :



I1.4.CHINH LY KET QUA PO
KHONG CUNG PO CHINH XAC

»  Po khdng cung dd chinh xé4c 1a vi pham mét trong ba diéu
kién cua do cung dd chinh xac.

. Trong do cung d¢ chinh x4c dung sai s6 trung phuong dé
danh gia két qua do (m,M)

*  Trong do khong cung do chinh ac dung trong sO dé danh gia
do chinh xac cua két qua do. =

1 - Trong so: Trong s6 ky hiéula P :

Trong do : k 14 s6 tu chon sao cho P nho va chan.
M la SSTP
P cang Ién => cang chinh xac

P chon bang s6 lan do



2- SSTP trong so6 don vi :

« SSTP _Hosmmm don vila SSTP ¢o trong s6 wmsm 1.
Ki hiéu la .Taco:

» Néu goi SSTP cua 1 lan do 12 m. Theo dinh nghia vé trong s6

can lap mo1 quan h¢ cua p voi
e Taco:

B _ J

 Vay két luan : SSTP trong s6 don vi bang SSTP 1 lan do nhan
vd1 can cua trong so.




-Néu SSTP tinh theo sai s6 thuc :

“Néu SSTP tinh theo sai sO x4c suit :

-Va khi d6 SSTP cua s6 trung binh cong mang trong so :

Jo

- Trong do cung do chinh xac o

- Trong do khong cung do chinh xac




3- Chinh Iy két qua do khong cung
do chinh xac

NH NH NH

- P bang s6 lan do
4~

- Vi => do khong cung do chinh xac




| ) o

-Chiéudai 1a:

-Chiéudai 1a:

- Chiéu dai la : e

- do _WS
- do _WD
- do _Mb
e s la 3 dai lugng do

khong cung do chinh xac



v o/ il ol

_— 7

Trong do duoc chon tu

Gia st chon
Ta co: —
| 7o o

1a sO trung binh cdng mang trong so ( sO trung
binh cdng .tong quéat) => chiéu dai



* Panh gia do chinh xac cia két qua do :

- Tinh SSTP trong s6 don vi :




* Panh gia do chinh xac cia két qua do :
(tiép)

- Kiém tra :

- Tinh SSTP cuia so trung binh cong :

~



Vi du ap dung :

- Co két qua do goc va so lan do ¢ bang sau

do Gia tr1 do S6 1an do

Yeéeu cau :

Tinh gia tri goc
do va danh gia
do chinh xac.




So |
o lin | Trong
Gia tr1 do do | 59

ﬂ.-\

=> (G1a tr1 TB cOng




* Panh gia do chinh xac :

Y

- SSTP trong s6 don vi :

- Keét qua cuo1 cung :




Bai tap ve nha :
» Khao sat két qua do & bang sau :

Gia tr1 do S6 1an do




BINH SAI PUONG CHUYEN

467,015 3

594, 358 560,052

39 48 41

X1=10722,18 m; Y1 =2893,955m



PUONG CHUYEN PHU HQP

o D
14
X =33747.039

o
h
G \
X = 34821.908
%wuﬁ\ﬂp Y = 16313.180
5 %

2 %

3 %

fcp =100gidy; 1:Tep= 1: 5000



KET QUA BINH SAI

NO | Trido goc | GocB.sai | Goc.PV Canh SO gia toa do Toa do ( m)

A 03 10 01

B | 169 32 452|169 32 43 33747.039 | 15356.764
13 37 18 +0.005 -0.007

1 [156 18 54| 156 18 52 330.743 | 321.440 77.893 34068.484 | 15434.650
37 18 26 +0.006 -0.009

2 (144 47 232| 144 47 21 443.294 | 352.595 | 268.675 | 34421.085 | 15730.316
72 31 05 +0.007 -0.011

3 (228 59 32-2| 228 59 30 529.003 158.915 | 504.569 | 34580.007 | 16.207.874
713 3135 +0.004 -0.006

C [ 162 54 442 | 162 54 42 263.827 | 241.497 105.312 | 34821.908 | 16313.180

D 40 36 53

> | 862 33 18 | 862 33 08 1566.867 | 1074.447 | 956.449




BAI TAP VE NHA

* 1)Cho biét toa do cia cac diém E.F. Piém E ¢6
toa do 1a X, =511.24 m; Y = 112.31 m; Piém
Fvor Xp=19754 m; Y = 613.71 m. Tinh
chiéu dai canh EF va gdc dinh hudng ciia canh
EF ?

«2)CO 2 diem A,B, diém A c6 toa do X A =
100000.0 m; Y, =20000.0 m; goc dinh huong
canh AB 13 o, , = 60° 30’ 20”; chiéu dai canh
AB1a S, =100.0 m. Tinh toa d6 diém B ?



BAI TAP VE NHA

* Cho biét toa do cac dinh AABC la :

 Piém A v6i X,= 224,17 m ; Y, = 111,32 m.
Piém B v6i X,= 517,34 m; Y, = 403,55 m.

* Diém C véi X.= 127,74 m ; Y. = 603,81 m.
Hay tinh cac goc trong cua tam giac ay ?






TRI PO GOC VA CANH

NO Goc Canh(m)
A 47927°03”

1 179920°32” 305.005
2 180913°51” 215.761
3 178%45°10” 196.830
B 151°11°08” 359.569




NO X(m) Y (m)
C

A 16815.754 5391.068
B 17750.093 5910.827
D

0-4=162010°35"

0y =359°07°59”




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







® 20

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°




Z

>4
[—
N
>

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




BINH SAI DON GIAN CHUOI TAM GIAC

W




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

N\D

9

N

o))

~

GRS ISR

DO




*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.




 IILHE PHUONG TRINH CHUAN DANG TONG QUAT :

.:'O@mwsmq@:m amsrmﬁwmo:m& _qqcmvchoomom&ﬁ_w

nhung bai toan dat ra la can ¢o t dai luong do can

thiét. bé gia1 bai toan nay nguoi ta chon t an sb doc 1ap sao cho
¢ cac gia tri lan lugt la x,y....... u.

Giira cac an s6 va tri do c6 quan h¢ ham s6 duoc biéu dién nhu

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

quanhéla: ~ < 7
Go1 la s6 hi€u chinh cac tr1 do. Ma s6 hi€u chinh
7 v /

Suy ra :

Pay chinh 1a hé phuong trinh s6 hiéu chinh dang tong quét. Trong
mot sO truong hgp hé nay khong giar duge phar dua vé dang
tuyén tinh nhu sau :




2 7

* Néu goi 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 |




rRIIN/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 so cta hé phuong trinh chuan :

STT aJox b]oy .. t]oz | S
1 a, b, e t, |, S,
2 a, b, i t, l, S,
n a, b, ... t, |, S,
X
[a [aa] [ab] . [at] [al] [aS]
[b [ab] [bb] -~ [bt] [bl] [bS]
[t [tt] [t] [tS]
[I1] [IS]

I



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,= 4602020 “
3,= 4303920
3, = 90°00°10°¢
3, = 3394010
3= 40°30°30°“
3

3,

= 7491050
19594930 “

®_>_ \
Budc 1 : Chon an sb

batx=B, = x,=p,=46°20°20"
V=B, = y,=p,=43°239°20"
z=pB, = z,=pP,=33°40°10"
t =R, —= v.=R.=400130 ‘ RO “




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




hé phwong trinh chuan 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
3, + 8.32
5, -3.50
5, +1.89




Tro sau binh sai :

mma%q Tri do goc V; Goc sau binh sai Kiém tra
T [46°20°20% [48.32 |46°20°2832°
2 |43939°20~ |+8.32 |4393928.32¢ Pivs+ Bans = Bans
Baps T Bsps = Beps
3 |90900 10~ |-13.36 |89°59 * 56.64" B + By +Byt Be.t
4 [33°40°10% |-3.51 (339400649«  |Pm—360°
5 [40930°30“ |+1.89 |40930 < 31.89~
6 7491050« |-11.62 |7491038.38
7 [195049°30« |-5.02 |195949  24.98




