Chuong 2:

SAI SO TRONG PO PAC

GV: Pao Hitu ST
Khoa Xay dung s
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NOI DUNG CHUONG 2:
> Phép do va sai 0
> Pénh gia két qua do cung do chinh xé4c

> Sai sb trung phuong cua tri do gian tiép va cua tri
trung binh

> Cac don vi thuong dung trong tric dia va nguyén
tac lam tron so
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§ 2.1 PHEP PO & SAI SO
2.1.1 Dinh nghia phép do

Phép do la dem so sanh dai lwong can do véi dai luwong
cung loai dwoc chon lam don vi.

v'Trong do dai, don vi la: mét.

v'Trong do goc hé don vi la: Degree (d0; phut; gidy) hodc
Gradian (d6 grad, phut grad, gidy grad)

2.1.2 Phan loai phép do

s Theo dung cu do co:

v'Do truc tiép: 1a nhitng dai lwong nhin duogc sau phép so sanh
truc tiép

v'Po gian tiép: 1a nhilng dai luong dugc tinh ra tir cac dai
lugng do tryc ti€p thong qua moi quan h¢ toan hoc. 59

59

% Theo dé chinh xdc co:

v" Po cing d6 chinh xac (do cung diéu kién do)
v" Po khong cung do chinh xac (do khong cung diéu kién)

Diéu kién do, gom: Dung cu, con nguwoi, ngoai cdnh,
phwong phap do

2.1.3 Két qua do du (do can thiét) va do thira (do du):

v Do du: 1a sd trj do téi thiéu (k) du dé xac dinh duogc dai
lugng can xac dinh.

v' Do thira: 1a s6 trj do du cta do da (n-k), (n>k)

Po thira 14 can thiét trong tric dia. Vi né giup ta kiém tra
dugc céc két qua do voi nhau va tdng d6 chinh xéc.

60
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2.1.4 Sai s6

Sai 50 la sw sai khac giita két qua do dwoc so voi do lon
thuc

A=1-X (2.1)

Trong d6: 4, : 1a sai s6 thyc cua 1an do thir i
I, : két qua do dugc & lan thir i
X : gia tri thuc cua dai lugng can xac dinh

2.1.5 Phan loai sai so
v’ Sai sb do sai 1am

v’ Sai s6 hé théng

v’ Sai s6 ngau nhién

61

61

§2.2 PANH GIA KET QUA PO CUNG PQ CHINH XAC

2.2.1 Sai s6 trung phwong mét lin do tinh theo Gauss (tinh
theo sai s0 thuec )

(2.2)

Trong do: 4i = li-X
Ai ;12 sai b thue cua 1an do thtr i
n :1asb lan do
Vi du:

Po doan th.'fmg AB trong 5 lan duoc céc sai sb thue 1an luot:
_2cm, +3cem, -2cm, -1cm, +3cm. Tinh SSTP 1 1an do?
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2.2.2 Sai s6 trung phwong mét lin do theo Bessen (tinh
theo sai s0 xac suat nhat)

Nhan xét:

> Pé tinh duoc sai s6 trung phuong theo cong thirc Gauss
(2.2) thi ta phai tinh dugc sai s0 thuc 4, =/, — X nghialata
phai biét dugc tri thuc X cua dai lugng can do.

- Vi vay cong thirc Gauss (2.2) chi mang tinh thyc nghiém.

» Bessen da dua ra cong thirc tinh sai s0 trung phuong theo
sai sO xac suat nhat nhu sau:

m =i,\’[v I (2.3)
n—1

V.= 1[.— L: 1a sai s0 xac suat nhat

L=(Y1)/n : tri trung binh ctia két qua do (trji xac suat nhat)

63
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2.2.3 Sai s6 giéi han (han sai ciia sai sé)

Sai s6 gidi han dwoc quy dinh trong cdc quy chudn, quy pham;
lam co so dé so sanh, kiém tra - xac dinh so liéu do-tinh toan,
dat yéu cau hay chua.

2.2.4 Sai s6 trung phwong twong ddi:

La ty sb gitra sai sd trung phuong vé6i gia tri 6 16n cua dai
lugng tinh sstp:
T, X

Trong d6:  m, : 14 sai sd trung phwong cta dai luong do

X :1adg lon cua dai luong do
> Két qud tinh SSTPTP luén thé hién dang phén sé, cé tir s6 = 1
» Riéng goc khong co khai niém SSTPTD

64

64

32



§2.3 SAI SO TRUNG PHUONG CUA TRI PO GIAN
TIEP VA CUA TRI TRUNG BINH
2.3.1 Sai s6 trung phwong ciia tri do gian tiép (ham tri do)
Gia st tri do gian tiép 1a F = f{x,y, ...z)
X, ...,z 1a cac tri do (bién); twong tmg c6 sai s trung
phuong la m,, m,..., m

Z

2 2 2
oF oF oF
- = =+ || — +o4| = 2.5
m, \/H;Z( po mIJ \/( - mx) (8z mzj (2.5)

OF OF OF
» Trong do: 3, 37 =% la cac dao ham riéng cua
ham F theo bién x, y,...,z
> (2.5) la cong thirc tong quat dé tinh sai sb trung phuong
cﬁ:cl trji do gian tiép thong qua cac dai luong do khac da
bict 65

65

2.3.2 Sai s trung phwong ciia trj trung binh

Do mét dai lugng trong n lan; do dugc cac gid tri l,, I,..., [,

(twong urng co sstp lam,, m,,...m,) =>

+¢ Tri trung binh:

L:[l—]:lll+...+lln (2.6)
n

n n

% Sai s6 trung phwong trung binh

m="" .7)

Jn

Trong d6:  M: Sai s6 trung phuong cua trj trung binh
m: Sai sb trung phuong tri do 1 1an do

n: SO lan do o
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§2.4 PON VI DUNG TRONG TRAC PIA VA NGUYEN
TAC LAM TRON SO
2.4.1 Don vi thwong dung
a) Do dai: mm, cm, dm, m, km
b) Dién tich: mm?, cm?, dm?, m2, km?2, ha
¢) Do goc:
» H¢ Degree: Do, phut, gidy
27 =360 1'=60"=3600"
» H¢ Gradian: B§ grad, phut grad, giay grad
27=400°G; 1°G=100"G, 1’G=100"G
d) Pon vi chuyén doi _
IS0 D =IS0 T ST Rdian by
p’ = p’x60= 3438’ chia cho céac hé sé don vi
p = p’x60=206265" chuyén d6i twong tmg o7

67

2.4.2 Nguyén tic 1am tron sb trong tric dia

S6 mudn 1am tron, néu:

> Cacsotir 0+ 4bod Vidu: 3,34=33

» Cac s6 tir 6 + 9 1am tron 1én 1 Vidu: 3,36 = 3,4

> Véisb 5
« Néu trude 5 1a s6 chin bo Vidu: 5,25 =352
« Néu trudc Slas1é thilamtronlén 1. Vidu: 5,35 = 5,4
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BAI TAP 1: Cho biét s6 liéu do dac nhiéu lan mot doan thang nhu
sau:
STT | Trido T.binh | V;=[-L(m) V2 (m?)
L(m) | L(m)
1 120,55 0,00 0
2 120,57 0,02 0,0004
3 120,53 120,55 -0,02 0,0004
4 120,56 0,01 0,0001
5 120,54 -0,01 0,0001
) 0,00 0,0010
Tinh: 1. T trung binh cua doan thefmg
2. Sai s0 trung phuong mot lan do (m)
3. Sai s@ trung phuong cua doal} thang trung binh (M)
4. Sai s0 trung phuong tuong doi (1/T) cua doan thang trung
binh 69
69

BAI TAP 2: Dung thudc thép do dién tich hinh chit nhat c6 chiéu dai
a=50m, b = 40m voi sai sd trung phuong tuong tng m,= m, =
+5mm. Hay tinh:

1. Sai s6 trung phuong xac dinh dién tich
2. Sai s6 trung phuong twong dbi xac dinh canh a, b, va dién tich
Giadi:
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BAI TAP 3: Po ban kinh cia modt vong tron duoc
R=45,3cm=0,4cm.

1. Tinh chu vi (C), m¢, 1/T

2. Tinh dién tich (P), mp, 1/Tp

71
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BAI TAP 4: Hinh binh hanh ABCD do canh

2. Tinh sai s6 trung phuwong twong ddi xac
finh dién tich hinh binh hanh

Bai tap 5: Po 1 goc 4 1an duoc cac tri sb do
90°21°30”, 90°21°15”, 90°21°08”, 90°21°40”
1. Tinh tri trung binh cong
2. Sai s6 trung phuong mét 1an do
3. Sai s6 trung phuong cua s trung binh cdng (coi cac 1an do ¢ cung do
chinh xac)

Bai tap 6: Tinh m, khi h = S.tgV +i-1
S=100m=+ 0,05m
V=1020"+ 0, 5’
i=130cm+ 7cm
[=125cm+ 2cm

72

a= AB=40 m, canh b=AD=50 m. Va sai sb B C
trung phuong tuong dbi canh a 1a 1/Ta=1/4000,
canh b la 1/Th = 1/5000, Goc A = 60°00°00” a
v6i sai s6 m,=+0,5° 60°
1. Tinh dién tich hinh binh hanh ABCD A b %
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