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Tém tit: Bai bdo trinh bay két qud nghién ciru sir dung phwong phép twong tw dé day hoc mét sé néi dung trong hoc
phan vdt Iy dai cuwong nham boi dudng cho sinh vién phuwong phdap twong tw cua nhdn thicc vat ly. Phuong phdp twong tu
giup hoc sinh nhdn thirc dwoc cach ap dung ly thuyét vat ly vao thuc té, qua do mo rong kha nang wng dung kién thirc vao

cdc tinh hudng thuc tién.

Tir Khéa: Phuweong phdp twong ti, boi dwdng phwong phdp tieong tw, day hoc vit li dai cuong.
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Abstract: This article presents the research result of using analog method to teach some contents of general physics in
order to improve analog method of physical cognition for students. The analogical method helps students understand how

to apply physical theories in practice, thereby expanding their ability to apply knowledge in real-world situations.
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1. PAT VAN PE

Trong vat 1y ta thudng bat gap nhing kién thirc
khac nhau vé mit ban chat nhung hinh thirc twong
tu nhau vé khai niém, cong thuc ... cling nhu cach
xdy dyung chung. Vi vay khi t6 chirc cic hoat dong
nhan thirc néu van dung phuong phap tuong tur
vao day hoc nghia 1a dua vao sy tuong tu gitia
quy luat mot hién tuong, su kién vat ly da duoc
nghién curu dé suy ra quy luét cua hién tugng, su
kién moi. Phuong phap nay giup nguoi hoc tiép
can dugce kién thirc méi mot cach nhanh chong va
hiéu qua.

2. NOI DUNG NGHIEN CcUU

2.1. Su twong tu trong vat ly

Tuong ty 1a sy gidng nhau & cac mirc d6 khac
nhau cta hai hodc nhiéu d6i tuong vé cac dau hiéu
xac dinh.

Theo logic hoc suy luan tuong ty la suy luén
logic tir sy gidng nhau vé mot sé déu hiéu xac
dinh cta hai hay nhiéu d6i tuong, suy ra su giéng
nhau vé cac déu hiéu khac cua chung [1]. Phuong
phap tuong tyu 1a viéc dua vao su gidng nhau mot
phan vé cac tinh chat hoic vé mdi quan hé cta hai
dbi twong, nguoi nghién ciru dem nhirng két ludn
thudc vé ddi tuong niy gan cho ddi twong kia.

Theo ngon ngli hién dai phuong phap tuong
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ty 12 viéc chuyén nhing thong tin thudc vé ddi
tuong nay sang ddi tuwong khac khi ma hai déi
tuong do c6 mot s6 dau hiéu giéng nhau. Vi du
su tuong ty giita cac dai lugng ctia chuyén dong
thang va chuyén dong tron khi nghién ciru co hoc
chét diém, su tuong tuy ciia dong luc hoc chét diém
v6i dong luc hoc vat ran (chuyén dong quay), su
tuong tu Pién — Co xay ra khi nghién ctru dao
dong co véi dao dong dién tir, song co va song
dién tur. Sy tuong ty Dién — Tur xdy ra khi nghién
ctru truong tinh dién va tir truong.... Trong hoc
phan vat Iy Pai cuong ta ciing bat gap mot sé don
vi kién thuc c6 dau hiéu tuong tu, néu van dung
phwong phap tuong tu dé t6 chirc day hoc thi s&
cho két qua nhanh chong va str dung phuong phap
d6 dé heé thdng kién thirc ciing s& 1am cho nguoi
hoc d& nhé va nhd 1au.

Sw tirong tir gitka chuyén dong thang va chuyén
dong quay

Trong phan co hoc ta nghién ctru dong hoc va
dong luc hoc cua chat diém tiép d6 nghién ctu
dong hoc va dong luc hoc cua vat ran, trong hai
ndi dung dung nay ¢ sy tuong tu vé cac dai lugng
vét 1y, cac phuong trinh mé ta hién twong, co thé
tom tit bang bang sau:
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TT Chuyén ddng thang ciia chit diém Chuyén dong tron ciia chit diém
1 | Quang duong di: s Goc quay: ¢
2 A LA 2 ds A LA .
Vén toc thang: v=— Van toc goc: o =—
dt dt
3 L dv  d’s . do d’6
Gia toc thang: a =—=— Gia toc goc: f=—=—-
s dt dr’ goc: f t dr
4 Chuyén dong thang déu: a =0,v = const Chuyén dong tron déu: £ =0, = const
Chu.yéni dong thang bien doi déu: Chuyén dong tron bién d6i déu
+ Gia toc: a = const Do
) + Gia toc goc: [ = const
+Véantéc: v=v,+at N
+ Van toc goc: o =w, + ft
5 . 1
+ Quéng duong di: s = vt +—at’ ) 1,
2 + Goc quay: 0 = w,t +Eﬁt
+Lién hg: v’ —v] =2as , s
+Lién h¢: o™ —w; =250
DPong luc hoc vét rin (chuyén dong quay
Pong luc hoc chat diem quanh truc c6 dinh)
1 1
-Luyc: F -Moé menluc: M
- Khoi luong: m - Momen quan tinh: I
- Van tdc dai: \I} - Van tbc goc: (1)
. £ \sL ! i I
- Gia toc dai: a - Gia toc goc: f
6 . _ ]'( \
- Dong luong: - M6émen dong lugng: L
u 1
- Phuong trinh co ban: F =ma W ou
w | - Phuong trinh co ban: M =14
- Bong luong: K =mv v
w - Momen dong luong: L=Iw
s an dKk U
- Binh ly dong luong: —=F dz un
dt - Pinh ly mémen dong lugng: — =M
t

Bang 1. S tiwong tw vé cdac dai heong trong chuyén dong thang va chuyén déng quay
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Phén dién hoc duoc trinh bay chuong
“Trudng tinh dién” trudce sau do trinh bay

chuong “Tiur truong khong d6i”, kién thire cia
hai chuong nay c6 hinh thirc twong tu.

TT Truwong tinh dién Tir trwong khong doi
1 |Dién tich diém Phén tir dong dién
2 | Luc dién (Pinh luét Cu - 16ng) Luc tir (Pinh luat Ampe)
3 | Khai niém dién truong Khai niém tir truong
4 | Vecto cuong do dién truong Vecto cam ung tr
5 | Vecto cam ung dién Vecto cuong dd tir truong
6 | Nguyén ly chong chét dién truong Nguyén Iy chong chat tir truong
7 | BPuong suc dién truong DPuong cam tng tur
8 | Dién thong Tur thong
9 | Pinh ly O-G ddi véi dién truong Dinh 1y O-G ddi véi tir trudng
10 [ Cong cua lyc dién Cong cua luc tu
11 | Méat d6 nang lugng dién truong Mat do nang lugng tir truong
12 | Nang lugng dién truong Nang luong tur truong

Bdng 2. Sy twong tw vé cdc dai lwong dién va cac dai luong tir
Chuong dao dong dién tir va song dién tu tuong tu phan dao dong co va song co (duoc nghién

ctru & phd thong).

3 Van tdc: v= ﬁ
dt

1T Dao dong co hoc Dao dong dién tir
1 [Lidd: x bién tich: q
Phuong trinh dao dong: Phuong trinh dao dong:

X +@’x=0 g +0’q=0
2

0)2 = ﬁ a)z = L

m LC
dq

Cuong do dong dién: i = =

2
4 Dong nang: w, :%

. o Li’
Nang lugng tir truong: w, = >

2
5 | Thé nang: w, =

2

- A . q
Nang luong dién truong: w, =—
g luong dig g w, °C

Nang Iugng dao dong:

6 w=w, +w, =const

Nang Iugng dao dong:

w=w, +w, =const

Bdng 3. Sy tuwong tw vé dao dong co va dao dong dién tir
Dua vao cac bang trén, tién ich s dung sy con dé don gian hoa viéc xdy dung mot sb kién
tuong tu dbi voi sinh vién khong chi hé théng hoa thurc vé tur truong dua trén sy twong tu di€n trudng
nhiing kién thirc da hoc va nhé cong thirc tot, ma  mot cach nhanh chong.
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2.2. Vi du day hoc mdt s6 ndi dung theo
phwong phap twong tw nham bdi dudng
phwong phap twong tw ciia nhin thire vat ly

Vi du van dung phuong phap tuong tu day hoc
chwong “Tir trudng khong d6i” dya trén su twong
tu cia chuong “Truong tinh di¢n”.

2.2.1. XAy dung biéu thirc vecto cam ng tir
duwa trén su twong tw vecto cwong do tir trudng.

Viée xay dung vecto cuong do dién truong cta
dién tich diém gay ra tai mot diém ta dya vao dinh
nghia cuong d6 dién truong va biéu thic cua luc
Cu-long:

~ F —- 1 r
E=£=const F__‘I_‘Zof
9, dmee 1~ 1

— F_ 1 qr

suy ra E=—=—%£

Vecto cuong do dién truong dic trung cho
dién truong vé phwong dién tic dung luc, né
khong phu thudc vao dién tich thir ma chi phu
thudc dién tich q sinh ra dién trudong, vao vi tri
diém xét va moi truong xung quanh.

+ Nguyén Iy chong chat dién truong:

_ 1 v ( Dién tich phan
E=[dE-= dg— b6 lién tyc)
;{, ;£ A6 7 r
. ( nhiéu dién tich

diém)

C6 thé dinh huéng tu duy cua SV s dung
phuong phap twong tyr dé suy ra vecto cam tng tir
do phan tir dong dién gay ra tai mot diém.

Dinh ludt Ampe cho biét luc tac dung ctia phén

tu dong dién IO;;O 1én phan t dong dién IO;;O :

ul I I
d%g g Lol x(1dixr)

_47r r

3

Trong biéu thiic nay dai lugng vat Iy nao khong
phu thudc vao phan tit dong dién f,dl, . .-
phu thudc vio ban than phan tir dong dién
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w
Idl vao vi tri diém xét va moi truong xung
quanh? thi SV s€ nhan ra ngay:

3

I B = Hok

A r

D6 chinh 1a vecto cam tng tir do phan tu
dong dién gy ra tai mot diém cach phan tir dang
xét mot khoang r trong moi truong. Pai lugng
vecto nay dic trung cho tir truong vé phuong
dién tac dung luc va yéu ciu SV néu cac dic
diém cua vecto nay

+ Dya vao nguyén 1y chong chét dién trudng
ta co thé suy ra cong thuc tinh cam ung tir cia
dong dién toan phan va cua niéu dong dién:

( dong dién
B = J' dB toan phan)
cadongdien

(nhiéu

B=B +B,+..+B, =Y B, dnedin
i=l1

2.2.2. X4y dung biéu thirc vecto cuong do
tir truong dua trén sw twong tw vecto cim
ung dién

beé viéc mo ta dién truong do cac dién tich gay
ra khong phu thudc vao tinh chit dién ctia moi
truong nguoi ta dung mét dai lwong dac trung cho
dién truong tai mdi diém goi 13 vecto cam ing
dién ;l) u

Vecto cam tng dién D tai mot diém nag d6
c6 quan hé véi vecto cudng do dién truong £ tai
diém dé boi hé thie:

D=¢ E
u

Vecto cam tng dién D khong phu thudc vao
tinh chét dién cia moi trudng xung quanh va ciing
tuan theo nguyén 1y chong chat dién truong.

Dua vao su tuong tu ta tim dugc dai lugng vt
1y trung cho tir truong do riéng dong dién sinh
ra ma khong phu thudc tinh chat moi trlr(‘)r&‘g dat

dong dién d6 1a vecto cudng do tir truong H
ul

B

HoH

Vecto cuong do tu truong cling tudn theo
nguyén ly chong chat tur truong.

w
H=



2.2.3. Xay dung khai niém Tur thong. Pinh
1y O-G dbi véi tir trwong dua trén sy twong tw
Pién thong. Pinh Iy O-G doi véi dién trudng.

+ Khai niém dién thong dugc xay dung bét
dau tir khai niém duong cam tmg dién 1a duong
nhan vecto cam tng dién 1am tiép tuyén, pho cua
duong cam ung dién khong bi gian doan khi di
qua mat phan cach gitra hai moi truong.

Thong lugng cam tng di¢n gui qua toan bo
dién tich S bang;

®, = [d®, = [ DdS
($) ($)

Thong lugng cam tng dién (dién thong) qua
dién tich S 1a mot dai lugng c6 do 10n ty 1& véi s6
duong cam ung v€ qua dién tich do.

+ Pinh Iy O-G dugc phat biéu:

Dién thong qua mot mat kin bdng t(fng dai 56
cdc dién tich chira trong mat kin dy:

®, = [DdS=Y g,
() i
D6i v6i tir trudng ta xdy dung khai niém tir
thong bang phuong phap tuong ty:
+ Tu thong guri qua dién tich S dit trong tu
trudng:

4, =[BdS
N

Ttr théng qua dién tich S c6 tri sb ty 1& véi
duong cam ung tir xuyén qua S.

+ DPinh ly O-G d6i voi tir truong

Vi cac duong cam ung tu la nhiing dudng
cong khép kin nén tir thong qua mdt mat kin s€
bang khong.

¢ = §§d§ — 0| (dinh Iy O-G ddi véi tir truong)
N
2.2.4. Xay dung cong thirc nang luong tir

truong dwa trén sy twong tw nang luwong dién
truong
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Nang lugng dién truong duoc xdy dung tu
nang luong dién truong giita hai ban cta tu dién,
tor d6 suy ra mat d6 nang luong dién trudong va
ning lugng tir trudng trong mot thé tich V bat ky.

+ Mat d0 nang luong dién truong:

o, =150$E2 _Lpg
2 2

+ Ning luong dién truong trong thé tich V bat

ky: W, =[wdr= % [eeE?ay = %jDEdV
vV Vv Vv

Xay dung cone hirc nang lugng tr truong dua
trén sy tuong ty gitra cac dai lugng dién va tur:

(V] u u w

& Uy E> WES>B D H

+ Mét do nang lugng tl trudng:

1 1 ,
w =—BH =—puuH

+ Nang lugng tli trudng:

W, = [m,dV = 1 [ mopH*dv = 1 [ BHay
Vv 2’ V 2 Vv

3. KET LUAN

Phuong phép tuong tu dugc cac nha ngién ctiru
vat 1y st dung dé nghién ctru ra cac tri thitc moi,
do vay van dung phuong phap tuong tu vao day
hoc 1a mot cach tiép can doc dao gop phén rén
luyén cho SV mot loat cac thao tac tu duy nhu
phan tich, so sanh, hé théng ho4, khai quat hoa...

Van dung phuong phap tuong tu vao day hoc
s& gop phan nang cao hiéu qua thé hién & tinh hé
thdng kién thic vi né lién két cai chua biét va cai
da biét, phat hién nhitng mdi lién hé giita cac hé
thdng khac nhau hodc céc phan khac nhau ciia vat
Iy voi nhitg déu hiéu gidng nhau cia ching.
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