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Huong dan tinh sai so trong thuc hanh thi nghiém 2 L

CACH TINH SAI SO VA XU LI SO LIEU

~

I. Co s6 li thuyét
1. Pinh nghia phép tinh vé sai s6
Cac khai niém

a. Phép do truc tiép: Do mdt dai luong vat 1i c6 nghia l1a so sanh né véi mdt dai luong
cung loai ma ta chon lam don vi

b. Phép do gian tiép: Trudong hop gia tri cua dai luong can do dugc tinh tir gia tri cta cac
phép do truc tiép khac thong qua biéu thirc toan hoc, thi phép do dé 1a phép do gian tiép
Phin loai sai s6

Khi do mot dai luong vat 1i, du do truc tiép hay gian tiép, bao gid ta cling mac phai sai so.
Nguoi ta chia thanh hai loai sai s6 nhu sau:

a. Sai s6 hé thong:

Sai sb hé théng xuat hién do sai sot cua dung cu do hoac do phuong phap li thuyét chua
hoan chinh, chua tinh dén cac yéu t6 anh huong dén két qua do. Sai s6 hé thong thudng lam cho
két qua do Iéch vé mot phia so véi gid tri thuc cua dai lugng can do. Sai s hé théng c6 thé loai
trir duoc béng cach kiém tra, diéu chinh lai cac dung cu do, hoan chinh phuong phép li thuyét do,
hodc dua vao céc s6 hiéu chinh.

b. Sai s6 ngdu nhién:

Sai s6 ngau nhién sinh ra do nhiéu nguyén nhan, vi du do han ché cta gidc quan nguoi
lam thi nghiém, do sy thay d6i ngdu nhién khong luong trudc duge cua cac yéu té gy anh
huong dén két qua do. Sai s6 ngiu nhién lam cho két qua do 1éch vé ca hai phia so voi gia tri
thuc cua dai lugng can do. Sai s6 ngau nhién khong thé loai trir dugc. Trong phép do can phai
danh gia sai s6 ngéu nhién.

2. Phuong phap xac dinh sai s6 ciia phép do true tiép
a) Phuwong phdp chung xdc dinh gid tri trung binh va sai sé ngdu nhién

Gia sur dai luong can do A dugc do n lan. Két qua do lan luot 1a A, A,,...A . Dai luong

==—(1)

duogc goi 1a gia tri trung binh cua dai lwong A trong n lan do. S6 lan do cang 16n, gia tri trung

binh A cang gin véi gia tri thuc A. Céc dai lugng:
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Hudéng dan tinh sai sé trong thiee hanh thi nghiém

AA = |A - A
AA, =|A-A,|
o, =[A-A,

duogc goi 1a sai s6 tuyét ddi trong mdi lan do riéng 1¢. Dé danh gia sai s6 ctia phép do dai luong

A, ngudi ta ding sai s6 toan phuong trung binh. Theo i thuyét x4c sudt, sai sé toan phuong trung

binhla: o =

va két qua do dai lugng A dugc viét: A= A+o (3)

Nhu vay, gia tri thuc cta dai luong A véi mot xéac suét nhat dinh s& nam trong khoang tir
A—-o d&n A+ o, nghia la:
A-o0 <A< A+o

Khoang [( A -G),(R+ o )] goi 1a khoang tin cdy. Sai s6 toan phuong trung binh ¢ chi
duoc dung vai cac phép do doi hdi do chinh xéc cao va s6 1an do n 16n. Néu do dai lugng A tu 5
dén 10 lan, thi ta dung sai sb tuyét ddi trung binh s6 hoc AA (sai s6 ngau nhién) duoc dinh nghia

nhu sau:

n

> [(an)
AA = 'le 4)

Két qua do luc nay duoc viét dudi dang: A = A + AA (5)
Ngoai sai s6 tuyét dbi, nguoi ta con st dung sai sé ti d6i dugc dinh nghia nhu sau:
5=22 1009 (6)
A
Két qua do duoc viét nhu sau: A=A+5% (7)
> Nhuw viy, cach viét két qui phép do truc tiép nhw sau:
- Tinh gié trj trung binh A theo cong thirc (1)
- Tinh céc sai s6 AA theo cong thirc (4) hodc (6).
- Két qua do duoc viét nhu (5) hodc (7).
Vi du: Do dudng kinh vién bi 4 14n, ta c6 két qua sau:
d, =8,75mm Ad, = 0,00mm
d, =8,76mm Ad, =-0,01mm
d; =8,74mm Ad, =0,01mm
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Hudéng dan tinh sai sé trong thiee hanh thi nghiém

d, =8,77/mm Ad, =-0,02mm

Gié tri trung binh cta duong kinh vién bi la:

q = 8,75+8,76 +8,74+8,77 —875mm
4
Sai s tuyét di trung binh tinh dugc 1a
Ad = 0,00 +0,01+0,01+0,02 — 0,01mm
4
Két qua: d =8,75+0,01mm

b) Cach xac dinh sai $0 dung cu
e Mbi dung cu c6 mot do chinh xac nhét dinh. Néu dung dung cu nay dé do mot dai luong vat li
nao d6 thi duong nhién sai s6 nhan duoc khong thé vuot qua do chinh xac cua dung cu d6. No6i
cach khéc, sai s6 ctia phép do khong thé nho hon sai sé dung cu.
e Tuy nhién cting vi mét li do nao do, phép do chi dugc tién hanh mot 1an hodc do nhay cua
dung cu do khong cao, két qua cta cac 1an do riéng 1¢ tring nhau. Trong truong hop do, ta phai
dura vao d6 nhay cta dung cu dé xac dinh sai s6. Sai s6 AA thudng duoc 1y bang ntra gia tri cla
d6 chia nho nhit caa dung cu.
e Khi do céc dai lugng dién béng cac dung cu chi thi kim, sai s6 dugc xac dinh theo cép chinh
xac cua dung cu.

Vi du: Von ké ¢ cap chinh xé4c 1a 2. Néu dung thang do 200V dé do hiéu dién thé thi sai s6 mic
phaila AU =29%.200 = 4V .
Néu kim chi thi vi tri 150 V thi két qua do s& 1a: U =150 + 4V
e Khi do cac dai luong dién bang cac dong hd do hién s, can phai lya chon thang do thich hop.

- Néu céc con s6 hién thi trén mat dong ho 1a on dinh (con sé cudi cung bén phai khong bi thay
d6i) thi sai s6 ctia phép do c6 thé 1dy gia tri bang tich ctia cap chinh xac va con s6 hién thi.

Vi du: @dng ho hién sb c6 ghi cap sai s6 1.0% rdg (ki hiéu quéc té cho dung cu do hién s), gia
tri dién 4p hién thi trén mat dong ho 1a: U=218 V
thi c6 thé 1y sai s6 dung cu la:

AU=1%.218=2,18 v
Lam tronsétaco U=218,0£22 v
- Néu cac con sb cudi cung khong hién thi n dinh (nhay s6), thi sai s6 ctia phép do phai ké
thém sai s6 ngau nhién trong khi do.

Vi du: khi doc gi4 tri hién thi ctia dién 4p bang dong hd néu trén, con s cudi cing khong on
dinh (nhay sb): 215 V, 216 V, 217 V, 218 V, 219 V (s6 hang don vi khong 6n dinh). Trong
truong hop ndy 14y gia tri trung binh U = 217 V. Sai s6 phép do can phai ké thém sai s6 ngiu
nhién trong qua trinh do AU = 2'V. Do vay:
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Hudéng dan tinh sai sé trong thiee hanh thi nghiém

U=217,0+£22+2=2170+42 v
Chuy:
- Nhiéu loai dong ho hién sé c¢é dg chinh cdc cao, do d6 sai sé phép do chi can chii ¥ t6i
thanh phdn sai s6 ngdu nhién.
- Truwong hop téng qudt, sai sé cia phép do gom hai thanh phan: sai s6 ngau nhién véi cdch
tinh nhw trén va sai s6 hé théng (do dung cu do)
3. Phwong phap xac dinh sai so gian tiép
a) Phwong phap chung
Gia su dai luong can do A phu thudc vao cac dai luong x, y, z theo ham sb

A=1(xYy,2) Trong do x, y, z 1a céc dai lugng do truc tiép va co gia tri

X=§iAX
y =y +tAy
ZZEJ_rAz

Gi4 trj trung binh A duoc xé4c dinh bing cach thay thé cac gia tri x, y, z vao ham trén, nghia
laA=f(x,y, z)
b) Céch xdc dinh cu thé
Sai s AA dugc tinh bang phuong phap vi phan theo mét trong hai cach sau:
Cach 1 (Dgc thém)
Céch nay st dung thuan tién khi ham f(x,y,z) 1a mot tong hay mot hiéu (khong thé lay
logarit dé dang). Cach nay gém cac budc sau:
a. Tinh vi phan toan phan cta ham A = f (X, y,X), sau d6 gdp cac sd hang co chira vi phan cua
cing mot bién sd.
b. Lay gi tri tuyét dbi clia cac biéu thirc dimg truée dau vi phan d va thay dau vi phan d bang
dau A. Ta thu dugc AA.

c. Tinh sai s6 ti d6i (néu can).
’ A A r A 4 r A - 1
Vi du: Mot vat ném xién goc a c6 d¢ cao h=v,sinat —— gt

Trong do: v, =39,2+£0,2m/s

a=30+1°
t=2,0+0,2s
g=98m/s’

_ 2
Taco: h=239,2.5in30°2— 9,8.2? =19,6m

Trang 4
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dh = v,sina.dt + v, cosa.da +sin a.t.dv, — g.t.dt
= (v, sina — gt)dt + v, tcosa.da +sin a.t.dv,

Ah = |vg.sin-gt|. At+ |v,.t.cos|. Aa + [sin at]. Ay,

= \39,2.sin 30° —9.8.2\.0,2+\39,2.2.cos300\.%+\sin 300.2\.0,2 =1,38m

St dung quy udc viét két qua o IV ta c6: h =19,6 £1,4m
Cach 2 (Poc thém)
Str dung thuan tién khi ham f(X,y,z) la dang tich, thuwong, Iy thtra.... Cach nay cho
phép tinh sai sb ti d6i, gdm cac budc:
a. Lay logarit co s6 e cia ham A= f(x,y,2)
b. Tinh vi phan toan phan ham In A =In f(x,y,z), sau d6 gop cac sé hang c6 chua vi phan cia
cing mot bién sd.
c. Lay gia tri tuyét ddi ctia biéu thirc dimg trudc dau vi phan d va chuyén du d thanh A taco &
_AA
A
d. Tinh AA= A. 6

2
Vi du: Gia tdc trong trudng duoc xac dinh bang biéu thirc: g = 47[2 |
T
& day: | =500 +1mm
T =145+0,05s

g = 9,78+0,20m/s?

Khido: Ing =In(4721)—In( T?)
2 2 2 2
dg _d(@z) d0%)  dg _d(r’)  dr'dl ,dT
g 472l T g 4zl Arx°l T
<:>A—_g:£|+2£:>Ag g(leuﬂj
9 | T I T
Bai tap rén luyén

Hay tinh cong thirc sai s tuyét doi va sai so twong doi cua cac dai lwong do gian tiép sau:

V, =V, £ Ay,
2
S=vt+— vbi {t=t LAt
a=aztAa
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2
E= mgh+mTV voi

Il
o <
[+
>
<

onstant

Q < - 3
Il
=
[+
>
=

4. Cach viét két qua
a) Cdc chir s6 ¢é nghia
Tat ca cac chir sb tir trai sang phai, ké tir s6 khac khong dau tién déu 1a chit s ¢ nghia.
Vi du: 0,014030 c6 5 chir s6 c6 nghia.
b) Quy tdic lam tron sé
- Néu chir s6 & hang bo di ¢ gia tri <5 thi chit s6 bén trai no van gitt nguyén.
Vidu: 0,0731 — 0,07
- Néu chir s6 ¢ hang bo di co gia tri > 5 thi chir s6 bén trai nd ting thém mot don vi .
Vidu: 2,83745 — 2,84
¢) Cach viét két qua
- Sai s6 tuyét d6i AA va sai sd trung binh déu dugc 1am tron theo quy tic trén
- Khi viét két qua, gid tri trung binh dwoc lam tron dén chii so ciing hang vdi chir sé c¢é nghia
ciia sai sé tuyét doi.
Vidu:
Khong thé viét m = 2,83745 +0,0731g
ma phai viét m = 2,84+0,07g

hodc la tatinh 6 = (%}100% = 2,464 = 2,464%

Ta c6 thé viét m = (2,84 + 2,5.2,84%) g . Néu sai sb 1ay dén 1 chit s6 c6 nghia thi
m=(2,84+0,07) g

Chu y rang khi viét két qua cubi cung, sai s6 toan phan s& bang tong sai sb ngiu nhién va sai
s0 hé thong: A, = Ay, +Ay;

Vi du: Khi ding thude kep dé do duong kinh mét sgi day nho, gia sir ta do 5 lan, sai s6 ngiu
nhién tinh dugc 1a Ad =0,05mm. Thudc kep ¢6 dd chinh xac s = 0,02mm thi sai s6 toan phﬁn S€
la A, =0,05+0,02 =0,07mm.

Néu sai s6 ngéu nhién nho hon sai s6 hé thdng thi ta bo qua sai s6 ngiu nhién do6 (vi khong
thé do duoc két qua chinh xac hon ca cip chinh xac cua dung cu do). Trong trudong hop phép do
chi thyc hién mot 1an thi sai s6 toan phan duoc ldy chinh 14 sai s6 hé théng (do dung cu do).

I1. N§i dung thwe hanh
Mt s6 vi du vé xir li s6 liéu thye hanh thi nghi¢m.
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1. Thi nghié¢m xac dinh gia toc trong truwong g bang con lic don.
s Co s6 ly thuyét :

T:27Z'\/I:>g:472'2—2
g T

< Tién hanh:

- Do 1 bang thude do ¢ d6 chia nho nhat 1a mm nén c6 A =0,5mm.

- Po chu ky T bang dong hd bam gidy c6 sai s6 0,02s sau mdi lan 10 dao dong.
- Lay 7° =10

Két qua do
Lan do L (mm) t T

1 500 15 1,5

2 501 14 14

3 409 15 1,5

4 408 16 1,6

5 502 15 1,5
Trung binh Al =1,7mm AT =0,06s

Két qua do duoc 1=7500,0+1,7 (mm) va T = 1,50+0,06 (s)
Sai s6 ti d6i cia g 1a

_4Ag
g -
V(’yi§=4_0'|2=40025—8893
(T) 1,5
s A 2AT 17 2006
| T 500 15

Ag =5.9 =0,0434.8.89=0,39
Vay kq: g = 8,89 +0,39m/s’

Két luén:
% Khi tinh sai s6 tryc tiép ta tinh sai s6 ngéu nhién 1 trung binh cong cua céc sai s6 tuyét
dbi AA va xac dinh sai s0 hé thong do dung cu do. Két qua phép do dugc viét 1a:

A= A+ (SSTD+SSHT) = A+ AA

2 laA)
Trong do: + Sai s6 tuyét ddi (SSTD) xéc dinh bang CT: AA= 1T

+ Sai s6 h¢ thong thuong (SSHT) bang ntra d9 chia nho nhét ciia thudc do hoic
v6i dong hd do G ong dinh lay két qua do nhan voi cap chinh xac ciia dung cu
% Khi tinh sai s gian tiép cua dai lu:orng C thong qua cac dai lugng A, B
+ Truée hét ta tinh sai sd truc tlep cua A, B dugc A= A+AA Vi B=B+AB.
+ Tinh Cqua Ava B bang cong thirc lién hé giira A, B va C
+ Tinh & theo cac truong hop:
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> O(A+B)=AA+AB Sai s6 ciia 1 tong bang tong cdc sai so

> M = ATA +ATB Sai sé ciia 1 tich bang tong cdc sai so
AB A B

> M = AA + AB Sai sé ciia 1 thwong bang tong cdc sai so
A:B A B

> % =N A—: Sai sé ciia 1liy thira bang tich cdc sai so

S(/A) _1 AA
YA n AT
+ Khi d6 ta c6 AC =5.C va két qua dugc viét C= C+AC.

Vi du: Con lic don c6 1 =0,8+0,06(m), g = 9,8 40, 4 m/s>.

Chuky T = 27[\/I c6 két qua:
g

+T=27 28 g 795(s)
9,8

+5T:1A_I+£A_g=£ %4_% =O'O6
21 29 208 98

+ AT =T.5, =1,705.0,06 =0,1
Vay T =1,8+0,1(s)
2. Xac dinh buéc séng anh siang bang thi nghi¢m Y-ang.

\ r J A . 9 A \ \ A A 5 5 A . - L
- Dung thuéc do ¢6 dd chia nho nhat 1a mm do L 1a bé rdng cua n khoang van i ta dugc 1 =—.

n
- Po khoang cach D bang thudc do mm
Ap dung cong thuc A = % = ;—t} . Véia=0,2mm va Aa=0,005mmva n=10
Tién hanh thi nghiém thu dugc két qua nhu bang sau
Lan do L (mm) D(mm)
1 5.00 1600
2 4.00 1605
3 4.00 1603
4 6.00 1598
5 5.00 1596
Trung binh

Puoc
L =4,80+1,04 (mm) va D =1600+4 (mm)
a=0,2mm va Aa=0,005mm
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2=2L_ 248  eiomm=o, 6.m
D.n 1600.10
Aa AL AD 0,005 1,04 4
=t =+ == + + =
a L D 2 4,80 1600
AL =5.2=6.10"0,22=132.10*mm=0,132 um
Vay 1=0,6%0,1(um)
3. Thi nghiém do vén toc 4m trong khong khi.
Két qua thi nghiém thu dwoc £=510+4(Hz), 1 =65+ 2(cm)
Hay xac dinh két qua thu dugc cta van tde y? ]
4. Xac dinh tong tré doan mach RLrC noi tiep.
Két qua thi nghiém thu dugc: R =50+5(Q); r = 20 +3Q; cosp=0,65+ 0,05
Xac dinh két qua thu duogc cua téng tré doan mach?

o

Tai liéu con nhiéu sai sét, cdc ban va cdc em 0 ¥ kién déng gép hodiic bo xung xin giri vé
mail: tranphong.vivn@gmail.com

Chiic céc em thi tot!
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