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tinh sai so trong phép do

Pham Thi Trang*

*ThS. Khoa Khoa hoc Pai cuong, Trieong Dai hoc Tai nguyén va Moi truong Ha Noi
Received: 18/9/2024,; Accepted: 26/9/2024,; Published: 16/10/2024

Abstract: Physics is an experimental science. Physical laws are often established and tested by collecting
and comparing experimental data. In experiments, to determine the value of a physical quantity, we need
to measure many times and there are errors. Therefore, the theory and practice of calculating errors are
included in the curriculum. In the process of doing exercises to calculate errors, students often encounter
difficulties and cannot apply the theoretical knowledge they have learned to the exercises. With the desire
to help students absorb and self-study more easily, after each lesson, I often give a general method of

solving exercises. In the scope of this article, I introduce the method of solving exercises to find errors in

measurement in general physics.
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1. Pit van dé

Vit ly 1a mdt nganh khoa hoc thuc nghiém. Pa
s6 cac dinh luat vat ly déu duogc thiét 1ap va kiém
tra bang cach thu thap va so sanh cac so lidu thuc
nghiém. Trong thyc nghiém, dé xac dinh gia tri cua
dai hrong vat 1y nao do, chung ta can tién hanh do
nhiéu 1an va c6 nhung sai s0. Vi vay, ly thuyet va
thuc hanh tinh sai s0 dugc dua vao giang day. Trong
qué trinh 1am céc bai tap tinh sai s6, nhiéu SV thuong
gap kho khan la khong tim ra dugc phuong phap giai
quyet van dé, khong van dung duoc kién thirc ly
thuyét da hoc vao bai tap. Boi vay, voi mong muon
c6 mot phuong phap day don gian, dé hiéu dé nhimg
SV dai tra co the tlep thu va tu hoc dugc vat ly dé
dang hon, sau moi phan hoc, t6i thuong dua ra mdt
phuong phap chung vé cach giai quyét tbt bai tap
phan d6. Trong pham vi bai bao nay, t6i gi6i thiéu
phuong phap giai bai tap cach tim sai s6 phan do
luong thudgc vat ly dai cuong.
2. Noi dung nghién ctru

2.1. Khdi qudt vé phwong phdp do lwong trong vit li

a) Phwong phap do luong trong vat ly:

Khi nghién ctru cac hién tugng tu nhién, trong
Vat li hoc, nguoi ta thuong tién hanh cac phép do cac
dai luong vat 1i dac trung cho hi¢én tugng, xac dinh
mdi lién hé gitra ching, tir d6 rit ra quy luat vat li.
Vi vay, viéc do luong cac dai luong vat li la mot Iinh
vuc quan trong khong thé thiéu duoc trong nghién
cuu vat li. Po luong mét vat 1a so sanh vat can do véi
mot vat chuan goi l1a don vi. Po mot dai lugng vat i
nghia la so sanh n6 vdi dai lugng cuing loai ma ta quy
udc chon lam don vi.
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C6 2 phép do chinh trong vat 1i la phép do truc
tiép va phép do gian tlep

+ Phép do truc tiép: Poc két qua ngay trén thang
do (hoac trén bo hién thi sé) cua dung cu do

+ Phép do gian tiép: Xéac dinh dai luong can do
thong qua cac phép do truc tiép cac dai luong lién
quan trong cac ham véi dai luong can do.

Chung ta c6 thé dung cac phuong phap nay dé do
ludng d6 dai, khdi lugng, thoi gian va ning lugng,
v.v...bang cac thiét bi do ludng trong vat Iy nhu can,
thudc, d@)ng hod , may do nhiét dg, v.v...

Céac don vi do cac dai luong vat 1y trong hé SI 1a:
Mét, kilogram, gidy va joule...

b) Sai 50 ciia phép do: Khi do dac nhleu lan mot
dai lugng nao do, du can than dén may, van thay cac
két qua gitra cac lén do duoc hau nhu déu khac nhau.
Diéu d6 chimg to rang trong két qua do dugc ludn
ludn c6 sai sd va két qua chung ta nhan duogc chi 1a
gia tri gan dang ciia né ma théi. C6 nhidu nguyén
nhan gy nén sai s6, nhung chu yéu la cac nguyén
nhan sau:Do may moéc va dung cu do thiéu chinh xéc,
thiéu tinh vi; do ngudi do véi trinh d6 tay nghé chua
cao, kha nang cac giac quan bi han ché; do diéu kién
ngoai canh bén ngoai tic dong t6i, nhu thoi tiét thay
ddi, mua gio, nong lanh bat thuong,... Vi viy ngudi
ta phan loai cac sai s6 nhu sau:

- Sai s6 hé thong: Ludn sai vé mot huéng

- Sai s6 ngau nhién: Mdi 1an do sai s6 khac nhau

- Sai sb dung cu: Do chinh xac ctia dung cu gidi
han

- Sai 6 tho dai: Do nguoi do

3) Xdc dinh sai s6 ciia phép do
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— A +A,+.A
- Gi4 tri trung binh cta n 1an do: A= L

- Sai s6 tuyét d6i ciia mdi lan do 14 tri tuyet doi
cua hiéu giira gia tri trung binh va gia tri cia moi lan

do AA =|A-A[AA, =|A-A; AA =|A-A;
- Sai sé tuyét dbi trung binh cta n lan do:
EZAAI+AA2+...AAH
n

- Sai s6 tuyet dbi cua phép do la tong sai s6 ngiu
nhién va sai s6 dung cu Ad = Ad+Ad

- Cach viét két qua do: Két qua do dai luong A
duoc viét dudi dang: A=A+ AA

- Sai s6 tuong dbi (sai s6 ti dbi) cua phép do 14 ti
sO gifra sai sO tuyét ddi va gia tri trung binh cua dai

luong do tinh bang phan trim 8A = %

4) sai s6 phép c6 thé biéu dién do bang so do tu
duy sau:

i Phép do truc tép
Phan loai }»( Phép do gién tiép

0Sasbhéthing -

SAI SO

Phan logi sai s6 7 N
—E ) ngau nhién

TRONG PHEP DO

) Saish ngau nhén \uyet @i
Car:h xicdinhsaiséphépdo
.\ Saisotids

{ sai s6 phépﬂol»

4=B:C

Saisb tuyét di
Sai s6 phép do giantiep ——— ——
—  \Saisofidoi

Cachghi ket qui | A=A Ad
2.2. Phwong phdp gidi téng qudt bai tip tinh sai sé
phép do

Dé giai duoc bai toan sai sé trong phép do, ta co
thé thuc hién cac giai doan sau:

Giai doan 1: Tom tat bai toan. Luu y doi don vi
da cho cua cac dai lugng phu hop.

Giai doan 2: Giai bai toan:

Thub*ng thi cac bai toan do lu’(‘mg phan nay bat
tinh sai s0 tuyét dbi va sai sb tuong dbi cua phep do
sau d6 viét két qua do dugc. Mudn tinh sai sd tuyét
d6i cta phép do thi chung ta phai tinh dugc sai so
ngiu nhién va sai s6 dung cu trong d6 A4 = Ad +
AA' trong d6 A4 1 sai sb ngau nhién va A4' 1a sai s6
dung cy. Thong thudng thi bai toan da cho biét sai sb
dung cu A4'". Dé tinh sai s6 ngau nhién, ching ta can
tinh sai sd tuyét ddi trung binh cta n lan do
oM HAL + A rong @6 ching ta phai tinh

n
duoc sai s6 tuyét d_éi ctia mdi 1an do va gié tri trung
binh cta n lan do(A). Khi tim duogc sai sb tuyét dbi
ctia phép do, ta viét dugc két qua do 1a: A=A + AA.

Giai doan 3: Két luan
2.3. Cdc bai tdp vdn dung
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Bai tap vat Iy chon lam mau cho SV phai c6 tinh
tong quat, di tir don gian dén phuc tap, dam bao ciing
co b sung va hoan thién tri thirc dd hoc, qua d6 cung
cip cho SV nhimng hiéu biét vé thuc té, k¥ thuat c6
lién quan dén kién thirc Iy thuyét da hoc.

Bai 1: Thwe hién phép do dwong |[Lin| D
kinh hinh tru trong 5 lin va dwgc | do | (mm)
bang két qua sau: 1| 225

Cho biét sai s6 dung cula 0,1’mm. i ;i’j

Tinh gid tri sai sO tuyét doi va 2 22;6
tuong doi cua phép do? s | 225

Ghi két qua do duoc

Giai: Giai doan 1: Cho biét:

lando1:22,5mm
lindo2:22,4mm
lando3:22,Amm A)AA=264="7
lindo4:22,6mm 11 {b)A _9
ldndo5:22,5mm
AA =0,1mm
Giai doan 2: Giai bai toan:
a) = Sai s6 tuyét déi cua phép do: Al = Al + (AD),,

trong do (A, la sai s6 dung cu da biét da biét. Bé tinh

Al dau tién fa cAn tinh gié tri trung binh cua 5 1an do:
s L+L+L+1 41 22,5422,4422,4+22,6+22,5

1= 3 ERE =22,48 mm
5 5
Tiép dén tinh sai s6 tuyét d6i ciia mdi 1an do:
=0,02 mm; Al, = =0,08 mm;
=0,08 mm
Al = =0,12 mm; Al = =0,02 mm

— Sai s6 tuyét d6i ctia phép do:
=Al+(Al), =0,064+0,1=0,164mm
* Sai s6 tuong dbi cua phép do:

S—ATI 100% = 0,164 =0,729%

il

b) Két qua phép do: 1 =1+ Al = (22,48 + 0,164) mm

. . £ 1A Al =0,164;61 =0,729%
Giai doan 3: K&t luan @) ’
b)l = (22,48 + 0,164) mm
Bai 2: Thoi gian mot vat roi I&;:),. Thiﬂ( sg)ian
gitra hai diém co dinh nhw sau: T 1 03027
Cho sai s0 dung cu (A}, la 2 | 03024
5.107s. 3 | 03023
a, Tinh gia tri trung binh cua 4 | 03023
thoi gian roi? 5 | 03022
b, Tim sai s0 tuy¢ét doi va sai sO
tuong doi cua phép do?
¢, Ghi két qua sai so cta phép do?
Giai doan 1: Cho biét:
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ldndo1:0,3027 s
ldndo2:0,3024 s

ldndo3:0,3023s a)r=2?
ldndo4:0,3023s  Tim:4b)Ar =25t =
lando5:0,3022s c)t="?

AA =5.10"s
Giai doan 2: Gidi bai toan:

Gia tri trung binh cua thoi gian roi:
bttt 0,3027+0,3024+0,3023+0,3023+0,3022
5 5
b) Sai so0 tuyét doi ciia phép do: Al =

= Sai sO tuy¢t doi cuia moi lan do:

=3.10™

=0,3024 s

Al + (A,

At =t—t|=

Aty =|t—t,)| = =0s;

At, :‘2—5 = =10 s;

At, =|t—t,|= =10"s

At, = ‘Z—zs =[0,3024-0,3022| = 2.10"*

= Sai s0 tuyét doi trung binh cta 5 lan do:
— At +AL AL AL AL 3107 +0+107 +107 +2.107
At= : 5=
5 5

— Sai s6 tuyét d6i ctia phép do:
At=1,4.10"+5.10" =0,0052 s

» Sai s6 tuong dbi cua phép do:
ot =£.IOO% = 0,0052 =172 %
t

3024

b) Két qua phép do: ¢ = (t+ Ar) = (0,2024+0,0052) s
a) At =0,0052;0t =1,72%
b)t =(0,2024+0,0052) s

Bai 3: Mot nguoi mua khoai ¢ siéu thi. Sau khi
mua thi ngudi d6 cén lai va thiy sau 4 1an can tai
thu dugc cac gia tri nhu sau: m = 980g; m, = 1050g;
m, = 1020g; m, = 970g Hoi cac tai khoal O siéu thi
duorc can voéi sa1 s6 bao nhiéu phan tram?

Giai doan 1:
ldncan 1:980 g
ldncan 2:1050 g
lancan3:1020 g
ldncan4:970 g

Giai doan 3: Két luan {

Cho biét: Tim {6m=?

Giai doan 2: Giai bz‘li toan:

Dé tinh dugc sai s6 trong ddi, chung ta can tinh
dugc gia tri trung binh ciia cac 1an can va sai s tuyét

dbi ciia phép can: om=—
m

116

=1,4.10" s
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Gia trj trung binh ciia cac lan cén:
— m,+m,+m,+m, 980+1050+1020+970
4 4

= Sai s0 tuyét do6i cua moi lan do:

=1005g

Am, =|m—m =[1005-1050| = 45¢;
1 1

=[1005-980|=25 g ; Am, = ‘m m,

=[1005-970| =35¢

=[1005-1020|=15g; Am, = ‘r;tfm4

Am :‘mme

» Sai s6 tuyét ddi trung binh cta 4 lan do:
Am = Am, +Am, +Am, +Am, _ 25+45+15+35 —30g
4 4
Tai khoai & siéu thi dugc can vdi sai s6:
Sm =2 1000% = 2
m 1005

x100% =2,3%

Giai doan 3: Két luan: vay tai khoai ¢ siéu thi
duoc can voi 9m=2,3%

2.4. Két qud van dung phwong phdp dé xuit:

Viéc chon phuong phéap giai bai tap phu hop voi
dbi twong SV dai tra da mang lai hi¢u qua dang ké.
Cu thé qua khao sat ¢ cac 16p thyc day o truong DH
Tai nguyén va Moi truong Ha No§i (Trong pham vi
bai béo, chi dua ra khao sat bai tap phan do luong),
két qua nhu sau:

S6 SV lam duoc bai tap di giao
Lop SE Khi chua st dung Khi da sir dung
s0 | phuong phap phu | phuong phap phu
hop hop
PH13QbP4 | 60 20 40
DHI13QM2 | 47 10 37
DPH13QM1 | 46 10 36

Két qua khao sat cho thdy 15 su tién bo cua SV
trong viéc st dung phuong phap day phu hop.
3. Két luin

Viéc hé théng hoa kién thirc giup SV sir dung
dugc cac ngudn tai liéu da dang, phat trién tu duy
logic, tu duy hinh tugng, tu duy bién ching. Qua
viéc hé thong hoa kién thirc, SV dugc rén luyén kha
nang khai quat hod. Khai quat hoa, dic biét hoa va
twong ty hda, d6 1a nhiing thao tac tu duy c6 vai tro
rat quan trong trong qué trinh day hoc. Viéc hé thng
hoéa va goi y cho SV phuong phap giai tong quat cac
bai tap: tinh sai s6 phep do da gitip SV nam viing kién
thie dé dang sau sac hon.
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