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Abstract: Functional thinking (TDH) is a type of thinking characterized by perceiving processes and the
specific and general correspondences between mathematical objects or between their properties. The
development of TDH in teaching Mathematics helps learners have a more complete view of Mathematical
objects and the relationship between them. This article proposes some construction problems using
transformations, with the support of geometry software such as Geometer s Sketchpad, GeoGebra, etc. to

develop TDH for students of Mathematics Teacher Education.
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1. Pit van dé

Khi ban vé viéc phat trién TDH cho hoc sinh, tac
gia Nguyén Thi Phong (2016) cho rang “Tu duy ham
la hoat dong tri tué¢ lién quan dén su nghién ctru cac
quy ludt cta sy vat, trong sy bién ddi sinh dong va
trong su phu thudc 1an nhau”. Theo tac gia Chu Cam
Tho (2013), mot nguoi dugce cho 1a cd nang luc TDH
néu ho d& dang nhén ra dugc sy twong Umg gitra cac
dbi tuong va loi dung su tuong tmg d6 dé giai quyét
van dé ctia minh. Tir d6, ba cho rang trong xa hoi
hién dai, ngudi ta ngay cang coi trong loai hinh tu
duy nay, n6 thé hién pham chét linh hoat, bién ching
cta con nguoi.

Theo Nguyén Vin Loc (2008), cac khai niém cia
phép bién hinh khong nhiing c6 day du cac dic diém
ctua khai niém Toan hoc ma chung con 1a md hinh
Toan hoc cua cac “d6i twong Vat 1y ton tai & trang
thai “dong”. Trang thai “dong” nay giup nguodi hoc
dé dang quan sat dugc sy twong Ung giira cac ddi
tugng Toan hoc.

Trong bai viét nay, chung toi dé xuat mot sd bai
toan dung hinh véi yéu cau st dung phép bién hinh,
qua d6 gitp SV rén luyén va phat trién ning luc
TDH.

2. N9gi dung nghién ciru
2.1 Tw duy ham va phép bién hinh

Theo Nguyén B4 Kim (2011), TDH trong Toan
hoc thé hién ¢ su nhén thuc duoc tién trinh nhitng
tuong (mg riéng va chung giira cac ddi twong Toan
hoc hay nhitng tinh chit cia ching (ké ca ky ning
van dung ching), thé hién rd nét tu tudng 16n trong
Toan hoc & trudng phd thong 14 coi ham sd ¢6 vai tro
trong tam.

Theo Ng6 Thi Phuong Thao (2021), TDH la loai
tu duy ma viéc giai quyét nhiém vu duoc dua trén
viéc su dung sy tuong Ung gilia cac khai niém, céc
két cau logic, dugc tdn tai va van hanh nho ngon ngit
nén TDH Ia loai tu duy logic hay con goi la tu duy
triru tuong. TDH gdm céc thanh t6 sau: (1) Phat hién
su twong tng, (2) Thiét lap su twong tng, (3) Nghién
ctru nhitng su tuong Gng va (4) Van dung sy tuong
ung.

Theo Nguyén Ping Phat (2005), phép bién hinh
trong mat phang (P) 1a mot song anh £ (P) ® (P) tir
tap hop cac diém trén mit phang (P) 1én chinh né.
Nhu Vay, phép bién hinh trong mit phing (P) 1a mot
quy tic f tuong ung diém M 1 (P) v6i duy nhat mot
diém M ¢1 (P) (ta viét M ¢ = f(M)) thda hai didu kién
sau:

(i) Néu M, N1 (P) sao cho M N thi iM) ' AN).

(i) Véi moi M ¢ (P), ludn ton tai duy nhit diém
M1 (P) sao cho M ¢ = fiM).

Néu (H) 1a m6t hinh nao d6 trong (P) thi ta ¢ thé
xéc dinh tap hop diem (H ¢) =f(H) = {AM) M1 (H)}
1a mot hinh phang va goi 1a anh cua (H) qua phép
bién hinh .

Céc phép bién hinh co ban gom: (1) Phép tinh
tién, (2) Phép quay, (3) Phép ddi ximg tam, (4) Phép
dbi xtng truc va (5) Phép vi tu.

2.2 Bai todn dung hinh

Theo Htra Thuan Phong (1973), bai toan dung
hinh 1a dga vao nhiing diéu kién da biét, dung cac
phuong phap hinh hoc hop 1y, chinh xac dé dung mot
hinh can thiét. Khi trinh bay vé giai bai toan dung
hinh, Nguyén Phuong Thao va cac cong su (2022)
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cho rang bai toan dung hinh gom 6 budc:

(1) Gia thiét: Xac dinh gia thiét cia bai toan, 1a
nhitng diéu kién da cho.

(2) Két lugn: Xac dinh yéu ciu cua bai toan, 1a
hinh can dung, thda cac yéu cau, diéu kién da cho.

(3) Phdn tich: Tt yéu cau cia bai toan, gia s
hinh da dung duoc, phan tich cac yéu té, dbi twong
va quan hé phu thudc trong hinh.

(4) Dung hinh: Cian clr vao nhitng phan tich, tién
hanh dyng hinh. Khi dung can chu y viéc van dung
cac phép dyung hinh co ban dé thuc hién.

(5) Chung minh: Dung cac kién thic co ban va
quy trinh dung hinh dé chimg minh hinh da dyng
thoa yéu cau ctia bai toan.

(6) Bién ludn: Phan tich quan hé cua cac yéu té dé
bai cho dé xac dinh khi ndo bai toan c6 mot nghiém
hinh, ¢6 nhiéu nghiém hinh hay khéng c6 nghiém
hinh.

Trong cac budc trén, budc 3 (phan tich) va 4
(dung hinh) 1a quan trong nhét, cic bai toan duoc dé
xut bén dudi sé tap trung vao hai bude nay.

2.3 Mt 56 bai todn dwng hinh bang phép bién hinh

Bai todn 1: Cho hai duong thang c, d cit nhau va
hai diém 4,B khong nam trén hai duong thing nay.
Hay tim diém C 1 ¢ va D 1d sao cho tir giac ABCD la
mot hinh thang can nhan 4B 1a mdt canh day.

A B

d

c
Phan tich: Gia st ta da dung dugc mdt hinh
thang can ABCD c6 AB 1la mot day:
D 1 1 C
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(Phat hién sw twong irng) Goi [ 1a dudng thing
ndi trung diém cua doan AB va doan CD. Khi do, ta
chung minh dugc / 1a dudng trung truc cuia cad 4B va
CD. Hay néi khac hon, B 1a anh ctia 4 va Cla anh cta
D qua phép dbi xtmg truc /.

(Thiét lgp suw twong mg) Goi f'1a phép dbi ximg
truc /, khi d6 ta co B =f(4), C=f(D).

(Nghién civu nhitng sw twong 1tng) Theo gia thiét,
D 1dnénsuyra C=f£(D) 1 f(d). Mit khac, ta lai c6 C
I ¢ nén ta dugc {C} = cCAid). Do tinh chat ctia phép
dbi xtng truc, ta ciing suy ra D = f{C).

(Vin dung su twong ung) Tu do, ta c6 phép dung
hinh nhu sau:

Dung hinh:

- Dyng / 1a dudng trung truc cua doan 4B.

- Dung d¢ 1 anh cta d qua phép ddi xing truc /.

- Dyng diém C 14 giao diém cua ¢ va d¢.

- Dyng diém D 14 anh cua diém C qua phép dbi

xung truc /.
T gidc ABCD vura dung 1a hinh can tim.
o W .z
L .

Bai todn 2: Cho hai duong thang b va ¢ song song
nhau va diém 4 khong nam trén hai duong thiang nay.
Hay tim cac diém B 1 b, C 1 sao cho tam gidc ABC 1a
tam gidc vuodng can tai 4.

A
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Phan tich: Gia st ta da dung duoc tam giac ABC
vuong can tai A.

(Phat hién sy tuwong 1rng) Khi do ta co AB = AC
va BAC = 90°. Theo dinh nghia ctia phép quay, ta c
thé xem C 1a anh ctia B qua phép quay tim A goc 90°.

(Thiét ldp sw tiwong ing) Goi f1a phép quay tim
A gb6c 90° va g 1a phép quay tam 4 goc - 90°, ta c6 C
=/(B) va B=g(C) ,

(Nghién cvuu nhitng sy twong vng) Theo gia thiét,
B1bnénsuyraC=fB)IAb). Mit khac, C 1 cnén
ta duoc {C}=f(b) C c.

(Van dung su twong ung) Tu do, ta c6 phép dung
hinh nhu sau:

Dung hinh:

- Dung b¢ 1a anh cua b qua phép quay tdm 4 goc
90°.

- Dyng diém C la giao diém cua b¢ va c.

- Dung diém B 1a anh cua diém C qua phép quay
tam 4 goc - 90°.

Tam gidc ABC vira dyng 13 hinh can tim.

Ngoai ra, bang viéc thuc hién hai phép quay tim
A nhu trén 1an luot theo cac goc - 90° va 90°, ta thu
dugc tam giac AB¢C¢ 1a mdt nghiém hinh khac cia
bai toan.

el c 1
I

Mot s6 bai tap dé nghi khac:

a. Cho hai duong thing ¢,d cit nhau va hai diém
A, B khong nam trén hai dudng thang nay. Hiy dung
cac diém C 1 ¢, D 1d sao cho tir giac ABCD 1a mot
hinh binh hanh.

b. Cho hai dudng thing ¢, d cit nhau va hai diém
A, B khong nam trén hai duong thing nay. Hay dung
cac diém C1 ¢, D 1d sao cho tu giac ABCD 1a mot
hinh binh hanh.

c. Cho ba duong thing a, b, ¢ song song nhau va
diém 4 1 a. Hay dung B 1 b, C 1 ¢ sao cho tam giac
ABC la tam giac déu.

d. Cho hai dudng thing b va ¢ song song nhau va
diém A khong thudc hai duong thing nay. Hiy tim
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cac diém B 1 b, C 1 ¢ sao cho tam gidc ABC 1a tam
giac vuong can tai B.
3. Két luan

Theo Nguyén B4 Kim (2011), trong viéc day hoc
mon Toan, can chii ¥ nhiing tri thirc phuong phap,
nhat 1a cac phuong phap khong co tinh chat thuat giai
nhu k¥ ning tu duy ham. Véi su hd trg ctia cac phan
mém hinh hoc ddéng nhu Geometer’s Sketchpad,
GeoGebra,... cac phép bién hinh duoc thuc hién mot
cach nhanh chong va chinh xéc, nho do, ngudi hoc
cang d& nhén ra sy tuong g clia cac doi tuong Toan
hoc. Viéc van dung cac phép bién hinh dé giai bai
toan dung hinh gitip nguoi hoc rén luyén véi cac thao
tac tu duy cia nang lyc tu duy ham. Trong qua trinh
rén luyén tu duy ham cho nguoi hoc, gido vién khong
chi truyén dat cac kién thirc, ma con 1a nguoi huéng
dan dé SV c¢o6 thé lién tuong dén sy twong tmg giita
cac doi tuong Toan hoc, giita cac tinh chit Toan hoc,
va giita Toan hoc véi thuc tién.
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