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Tém tdt: Trong day hoc Todn & trudng phé théng, mét trong cdc dang hoat ddng gidi todn la tor bai todn cdn gidi lién
tudng véi mét bdi todn tuong tu da cé cdch giai dé€ phdt hién cdch gidi bai todn dé cho. Bai viét dé cap dén cdch nhan biét
su tuong tu gitia cdc bai todn cia mét s6 dang todn trong chuong trinh Trung hoc phé théng dé té chiic hoat déng gidi
todn. D€ tim cdch gidi bai todn, hoc sinh phdi nhdn biét bai todn tuong tu' gém 3 dang: Bdi todn c6 tinh chdt tuong tu; Bai
todn cé cdu tric tuong tu; Bai todn cé ddu hiéu tuong tu khéng tudng minh. Qua dé, ndng luc gidi todn cta hoc sinh dugc

béi duéng trong day hoc todn & trudng phé théng.

Tirkhéa: Tuong tu; nding luc gidi todn; hoc sinh; trung hoc phé théng.

(Nhdn bai ngay 08/11/2016; Nhdn két qua phdn bién va chinh stta ngay 18/01/2017; Duyét ddng ngay 25/02/2017).

1.Pat van dé

Hoat déng giai toan (HDGT) cung vai viéc st dung
“von” kién thuc, ki nang; ngudi gidi todn thudng “huy
doéng” hé théng tri thic phuang phéap va hé théng cac
bai toan da dugc “phuong phap hoa” dé gidi quyét van
dé. Day hoc (DH) Toan & trudng phé théng, mét trong
cac dang HDGT, la ti bai toan can giai lié
bai toan tuang tu da co cach giai dé phat hién cach giai.
Trong bai viét nay, ching t6i dé cap dén cach nhan biét
sy tuong tu gilia cac bai toan clia mét s6 dang toan trong
chuang trinh Trung hoc phé théng dé t6 chic HDGT.

2. Tuong tu va phan loai tuong tu

2.1. Khdi niém tuong tu

Theo G. Polya“Tuang tula mét ki€u giéng nhau nao
dé... nhung & muic d6 xac dinh hon, va & muc do dugc
phan anh bang khai niém... Nhiing d6i tugng gidng
nhau phu hgp véi nhau trong moét quan hé nao dé”. Dién
gidi rd hon, tac gia viét: “Hai hé la tuong tu néu chung
phu hgp véi nhau trong cdc méi quan hé xac dinh roé
rang gilra nhitng b6 phan tuong ung”[1, tr.20].

G phuong dién ciu tric, D. Gentner cho réng:
“Tuong tu la mot tir mét cau tric, ¢ s& hodc ngudn dén
mot cau tric khac hay muc tiéu hé thong” [2, tr.20]. Vé
phuong dién logic, Nguyén Phu Léc cho rang: “tuong tu
la suy luan trong d6 két luan vé su giéng nhau cla cac
ddu hiéu khac cla cac doi tugng”[3, tr.82 - 83].

Tuli luan trén, chdng to6i quan niém: Tuong ty la suy
ludn dya vao dau hiéu gidng nhau ctia d6i tugng muc
tiéu (dugc suy ra hoac phat hién) va doi tugng co s& (da
dugc biét dén hodc da hiéu). Trong DH Toan, hai van dé
dugc xem la tuong tu néu chiing cé clng tinh chat hay
¢ vai tro nhu nhau hay gitta cac bo phén tuong Uing cua
ching cé méi quan hé giéng nhau & mét sé dau hiéu.

66 « KHOA HOC GIAO DUC

2.2. Phan logi tuong tu

Theo Nguyén Phu Léc, tuong tu dugc chia lam 2
loai:

a. Tuong tu'theo thudc tinh: Khi dau hiéu dugc rat ra
trong két luan biéu thi thudc tinh. Tuong tu theo thuéc
tinh c6 cau tric nhu sau:

AviBcocingtinh chét B.R,...P.

Bcd tinh chit P, ?

Acotinh chit P

So dé 1: Tuong tu theo thudc tinh
b. Tuong tu theo quan hé: Khi dau hiéu dugc rat ra
trong két luan biéu thi quan hé. Tuong tu theo quan hé
c6 cau trdc nhu sau:

A va B co cung loai (hay cung cau tric tuong tu)

Beoquanhé véi C?

S0 dé 2: Tuong tu'theo quan hé
3. Nhan biét bai toan tuong tu dé té chiic hoat
ddng giai toan
3.1. Cdc bai todn c6 tinh chét tuong tu
Mot s6 bai toan tuy nédi dung khac nhau nhung
chiing c6 tinh chét tuong tu nhau. D& tim cach giai mot
bai toan; tim hiéu, phan tich gia thiét va két luan cda bai

.....

AcoquanhévdiC

tuong ty vdi bai todn da cho. TU cach gidi cda né dinh
huéng phat hién cach gidi bai toan.
Vi du: Cho tu dién ABCD c6 cac canh AB, AC,
AD db6i mot vudng goéc véi nhau. Ching minh
2 Q2 2 2
Sscp = Supe TSuep T Susp (1)

Tu dién ABCD, AB1 AC, AC L AD, AD 1 AB.
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GO¥ K I hinh chiéu clia A trén 4

mp(BCD) (Hinh 1). 0
Hé thuc (1) ggi sy “lién

tudng” téi Dinh li Pitago trong

tam gidc vudng (c6 nhiéu

phuong phdp ching minh). 8 D

can luu y HS, “lién tudng” E

tuong tu gira tinh chat cla e
bai todn hinh hoc khéng gian Hinh 1
va bai toan hinh hoc phang cé

thé 13 su “lién tudng” vé cach 4

gidi quyét van dé.

Mét trong cadc phuong
phap ching minh Binh |i
Pitago la st dung tam giac 3
déng dang. Xét tam giac i
vuéng ABC, dudng cao AH Hinh 2
(Hinh 2). TU hai tam giac vuéng déng dang AHB va CAB,
taco

F

AB_BC . AB*=BH.BC ()

HB AB

Tuong tutacé AC*=HC.BC  (3)

Coéng (2) va (3),tacod

AB*+ AC*=BH.BC+HC.BC=BC* (4)

“Lién tudng” téi phuong phap trén day dé ching
minh hé thuc (1), tu gia thiét ta c6 tam giac EAD vuéng
tai A, c6 dudng cao AH (Hinh 1), ta c6 EA*> = EH.ED

nén %BCZ.EAZ :%BCZ.EH.ED

2
hay( BCEAJ (;BC.EH].(%BC.ED)

do do Sisc =Spuc-Spep (5)

R6 rang cé sy tuong tu gilra hé thuc (5) va hé thuc
(2). Hon nira, d€ c6 hé thuc (5), ta da si dung hé thiic (2)
trong chiing minh.

Chiing minh tuong tu, ta c6 Sicg =Supc-Ssep
va SADB SHDB'SBCD

Khi do,
wac t SiCD t SiBD Sc-Ssen T Supe-Ssen TS pps-Ssep
= SéCD

Vay hé thuc (1) dugc ching minh.

3.2. Cdc bai todn c6 cdu tric tuong tu

Su tuong tu clia cac bai toan c6 thé nhan biét dugc
& dau hiéu ca“iu trL]c cﬂa chL'mg Mét bai toan cé cau trt]c
tudng t6i phuong phap giai bai toan nay dé tim huéng
giai bai todn da cho.

Vi du 1: Cho gbc tam dién (Oxyz) va diém G thudc
mién trong géc tam dién. Dung mit phdng o qua G va
lan lugt cat Ox, Oy, Oz tai A, B, C sao cho G la trong tam
clia tam giac ABC.

Cau trac cla bai toan khéng gian, gai lién tudng téi
cdu truc bai toan phdng sau:

Baitodn 1: Cho g6c xOy va diém M thudc mién trong
go6c d6. Dung dudng thang d qua M va lan lugt cit Ox, Oy
tai A, B sao cho M la trung diém clia doan AB.

Giai bai toan phéng theo céc cach sau:

Céch giai 1 (Hinh 3) Phan tich: Gid sirda dung duong
thang d théa man bai toan.

Khi d6 ta xem A, Bla hai dinh

ddi dién cua hinh binh hanh 4
OAO,B va M la tam cua hinh
binh hanh OAO B. Suy ra M °
la trung diém cta ABva OO,

Tu do, suy ra cach dung: 5

-D.L;fng 00, nhan Mlam Hinh 3
trung diém.

- Qua 0, dung cac dudng thang lan lugt song song
vGi Ox cat Oy tai B va song song véi Oy cat Ox tai A.

- Pudng thang phai dung d di qua A, B.

Cach giai 2 (Hinh 4)

Phan tich: Xét phép d6i xting tam M, ky hiéu D,,.
Qua D, O cé anh la O,. Theo gia thiét d lan lugt cat Ox
tai A, cat Oy tai B suy ra A thudc Ox, B thudc Oy. Vi M la
trung diém cda AB suy ra
Ala anh cta BquaD,, do
d6 Athudc Oy’la anh cua
OyquaD,,.

Tu do ta cé cach
dung:

- Dung O, la anh cua
OquaD,,

-Dung O,y’laadnhciaOyquaD,,

- Ala giao diém clia Oxva O y’,

-Budng thang d qua A, M.

Bai toan phdng téng quat ctia bai toan 1:

Cho g6c xOy va diém M bat ki. Dung dudng thang d

O,

Hinh 4

MA
qua M va lan lugt cat Ox, Oy tai A, B sao cho VB =k>0.

Tu cach giai 2 chia bai toan 1 ggi cho ta cach giai bai
toan téng quat:
Phan tich: Gia s M thudc mién trong géc xOy, xét

phép vi tu tam M ti s6 -k, ky hiéu V;¥.Qua V,5,0c6 anh
2O.
1
Theo gid thiét d lan lugt cat Ox tai A, cat Oy tai B suy
A u MA s 2
ra A thudéc Ox, B thudc Oy. Vi E: k>0,suyraAlaanh

ctiaBqua V,; dod6Athudc Oy’ laénh ctia Oy qua V.
Tu d6 ta c6 cach dung:

-Dung O, laanh clia Oqua V;;,
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-Dung O y’la anh ctia Oy qua V;;,

-Diém A la giao diém clia Oxva Oy,

-Pudng thdng d qua A, M.

Tuong tu M thuéc mién ngoai goc xOy, khi dé ta xét
phép vi tu tam M ti s6 k.

Xét quan hé tuong tu gilta cau tridc ctia bai toan

hinh hoc khéng gian trong vi du 1 va céc bai toan 1 va
bai toan téng quat clia hinh hoc phéng:

Bai toan hinh hoc

khéng gian (Vi du 1) Bai toan 1 hinh hoc phang

Goc tam dién (Oxyz) Go6c xOy

G thudéc mién trong géc tam
dién

M thudc mién trong géc

Dung dudng thang d qua M
va lan lugt cat Ox, Oy tai A, B

Dung mit phéng (o) qua G
va lan lugt cat Ox, Oy, Oz tai

A B C
G la trong tdm cla tam gidc [ M 1a trung diém cha doan
ABC AB

T d6 c6 thé thuc hién cac cach gidi sau:

Céch gidi 1 (Hinh 5):

- Xac dinh mat phang (Oy, Oz),

- Xac dinh mat phang (G, Ox),

Hai mat phang nay c6 diém chung O, goi Ot la giao
tuyén cltia chung. Khi d6, G thudc mién trong géc xOt.

-Trong mit phdng (G, Ox), qua G dung dudng thang
d cat Ox tai A va cat Ot tai M sao cho oM _1 (day chinh

GA 2
[a bai toan phang téng quat)

- Trong mién géc yOz chia diém M, dung dudng
thang d’ qua M, cét Oy tai B, cat Oz tai C, sao cho M la
trung diém cla BC (day la bai toan 1 ta da lién tudng tai)

- Mat phéng (o) qua A, B, C.

Cach gidi 2:Van dung cach giai bai toan phdng téng
quat vao bai toan khong gian ctia vi du 1 (Hinh 6)

Phan tich: Gia sir da dung dugc mat phdng (o) thda
man diéu kién bai toan, goi M la trung diém cla BC suy
ra M thudc mat phang (Oy, Oz). Theo gia thiét, G la trong
tam clia tam gidc ABC suy ra A la anh ctia M qua phép vi

tutdm G, ti s6 -2, ki hieu V;*. Do d6, A thudc mit phéng

(B) 1a 3nh ctia mit phdng (Oy, 0z) qua V..
Tu d6, ta c6 cach dung:
- Dung mp (B) la dnh cta mp(Oy, Oz) qua
o

\/

- A la giao diém cla Ox
vamp (B).

Tuong tu ta dung cac
diém B, C.

Mat phdng (o) qua ba «
diém A, B, C.

Chd y: Khéng phai moi
bai todn tuong ty thi cé
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cach gidi giéng nhau. Hiéu
ré diéu nay dé khi thay dé'uﬁ\

hiéu tuong tu cla bai toan,
nguoi gidi phai nhin dugc
ban chat cta sy tuong tu
mdi dinh huéng dung cach
giai.

¥y

Hinh 6

3.3. Bai todn ¢6 ddu
hiéu tuong tu' khéng tudng
minh

Mot s6 bai toan thoat nhin khong dé thay su tuong
tu clia né véi mot bai toan da cé cach giai. Trong trudng
hgp nay, dau hiéu tuong tu cta bai toan khéng duoc
tudng minh. Phai that “tinh” ngudi gidi todn mdi phat
hién dau hiéu tuang tu (&n tang) ctia nd vai mét bai toan
da c6 cach gidi, tur d6 dinh hudng cach giai cia bai todn
(d6 “tinh” c6 dugc nha rén luyén giai nhiéu bai toan).

Vidu2: Cho ham sé

y= §x3 —2(sina — cosa)x® —3(sin2a)x +1

Goi x,, x, la hoanh d6 cac diém cuc tri ciia ham sg,
tim cdc gid triclaasaocho x, +x,=x +x;  (1).

Day la mét bai toan giai tich, vé tinh chat hay ciu
tric, mai gap lan dau ta kho thay n6 tuong tu véi mét bai
toan (hay dang toan) nao d6. Nhung nhin ki ta sé thay
dau hiéu tuong ty ndm & hé thic x, +x, = x] +x; (tuong
tu theo thudc tinh). Ta lién tudng dén bai toan phuang
trinh bac hai c6 hai nghiém thdéa man mot hé thic doi
xuing va cach giai la st dung dinh i Vi - ét. T d6, ta c6
cach giai bai todn nhu sau:

TU gia thiét x,, x, la hoanh d6 cac diém cuc tri cua
ham s6 nén ching la hai nghiém phan biét ca phuong
trinhy’=0 (2).

Tacod y'=4x’ —4(sina —cosa)x —3sin2x .

a'=4(sina —cosa)’ +12sin2a

Phuong trinh (2) c6 hai nghiém phan biét x, x, khi
va chi khi A>0

< 1+sin2a>0

| B
& ——<sin2a <1 (3)
2
. . 3.
vVa X, + X, =sina —cosa, x,x, = —Zsm2a.
. . . V4
Dat u =sina—cosa = 28"{0_2}

V3 — 2£u£\/5, suyrasin2a=1-u?

Khi d6, (1) < x, +x, = (x, + x,)” —2x,x,
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. . 3.
& sina —cosa = (sina —cosa)’ +5s1n2a
oSu'+2u-3=0
u=1
<
u=-3
Nghiém u = 7 théa man diéu kién cta u.

Do d6, ﬁsin(a —%j -1

a =2k

= 2 (k,l € Z) thoéa man diéu kién (3).
a, =1+
3.Két luan

Trong DHToan, GV can rén luyén cho HS vé cac quan
hé gira tinh huéng dugc xét va “vén” kién thuc, ki nang,
tri thiic phuong phap, tri thiic céc bai toan da c6 & HS.
Nang luc gidi toan phu thuéc nhiéu vao “chat lugng” di
liu trong “vén"kién thuc, ki nang, tri thiic phuong phap
ma ngudi gidi todn da tich [0y dugc. Hon nira, chinh su
tich Iy lau dai vé “lugng” cac dit liéu tao tién dé cho su
phat trién truc giac xac lap cac”lién tudng” nhanh choéng,

hiéu qua trong giai quyét cac tinh huéng mai.
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USING SIMILAR FEATURES AMONG MATHS EXERCISES
TO FOSTER STUDENTS’ DOING MATHS COMPETENCE
IN TEACHING MATHS AT HIGH SCHOOLS

Phan Anh Tai
Saigon University
Email: phananhtai@sgu.edu.vn

Abstract: In teaching Mathematics at high school, one of doing Maths activities is to associate that exercise with

a similar one with given solution to find out the answer. The article refers ways to recognize the similarity among Maths
exercises in several forms at high school curriculum in order to organize solving activities. To find ways to do these exercises,
students have to realize similar exercise, including 3 types: exercise with similar features; exercise with similar structure;
exercise with implicit similar signals. Thereby, students’ competence to do Maths exercise will be improved when being
fostered in teaching Maths at high schools.

Keywords: Similarity; competence to do Maths exercise; students; high schools.
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