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SU DUNG PHAN MEM GEOGEBRA LAM PHUONG TIEN
TRU'C QUAN TRONG DAY HOC GIAI BAI TAP PHEP BIEN HINH
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TOM TAT

GeoGebra 14 phan mém toan hoc déc biét dwoc st dung mién phi trén thé gisi va co
ca giao dién tiéng Viét. N6 két hop gitka moéi trworng hinh hoc déng, dai sé dong va tinh toan
dong. Trong do, gido vién c6 thé dwng cac hinh hinh hoc hay lam viéc véi cac ham sé, déng
thoi thao tac dwoc voi cac biéu thirc toa do cla nd. Hon thé nira GeoGebra con cé khu vuc
nhap théng tin cac déi twong truc tiép. Bai bao nay gidi thiéu viéc st dung phan mém toan hoc
dong GeoGebra lam phwong tién trec quan trong day hoc giup hoc sinh dw doan, chirng minh,
minh hoa, gi&¢i han va mé réng bai toan phép bién hinh & trweng phé théng.

1. Mé dau

Day hoc Toan véi su hd trg cua ph?ln mém day hoc gop phén tao nén moi truong
hoc tdp mang tinh tuwong tac cao, gitp hoc sinh (HS) hoc tdp hi€u qua hon, gido vién
(GV) ¢6 co hoi tot dé xay dung céc kich ban su pham phu hop v6i dic diém nhan thic
ctia HS, phat trién tu duy, nhan cach cia HS. Hién nay, cac phan mém hd tro day hoc
mon Toan khé phong phu. Trong d6, GeoGebra 13 mot phan mém toan hoc két hop hinh
hoc, dai sb va vi tich phan. Dac diém ndi bat cua phﬁn mém GeoGebra 13 dinh huong
chién lugc toan hoc dong, hoan toan mién phi véi ma nguén m& hd trg nhiéu ngdn ngit
trén thé gidi, trong d6 c6 Tiéng Viét. Co thé danh gid phan mém GeoGebra 1a phin
mém hinh hoc dong hién dai va manh nhét hién nay trong viéc cung cép phuong tién
truc quan mang lai hi€u qua cao trong day hoc hinh hoc cho HS.
2. Noi dung
2.1. Gidi thiéu phdan mém GeoGebra

Piém khac biét co ban nhit ctia GeoGebra véi cac phan mém khac cung loai 1a
phan mém GeoGebra 1a phan mém hoan toan mién phi véi ma nguén md. Man hinh 1am
viéc chinh ctia GeoGebra dugc chia thanh 4 phan chinh nhu sau:
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3. Cira sb cdc dbi 1. Hé théng Thue dom va thanh
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4. Cira sb nhip céc tham sé 2. Cira 56 céc doi tuomg
Prai s6 (ddng) hinh hoc (déng)

1 - Khu vyc thyc don va thanh cong cu.

2 - Khu vuc hién cac ddi tuong dd hoa chinh.

3 - Cira s6 cac ddi tuong Dai s6 (Algebra window)

4 - Khu vuc nhap thong tin cac ddi tuong tryc tiép (Input field).

Hai khu vuc 1 va 2 la hoan toan twong tu céc phén mém nhu Cabri hodc
Sketchpad. Hai khu vuc 3 va 4 1a hoan toan méi trong GeoGebra va 1a nhiing dic diém
ndi bat nhat ctia phan mém nay so vdi cac phan mém cung loai trén thi trudng. Bay gid
ta quay lai khu vuc 1 va 2 1a nhimg chtic nang v& cac ddi tuong hinh hoc dong ctia phan
mém. Cac 1énh, cong cu v€ chinh dugc mo ta trong céc nut I¢nh trén thanh cong cu
chinh cia phin mém. Céch tiép can ciia GeoGebra tuong ty nhu phan mém Cabri,
chung khong coi cac 1énh v& hinh 1a cac "cong cu" (tools) theo nghia chiing ta hiéu thuat
ngl nay trong tin hoc. Déi v6i GeoGebra hay Cabri, mdi nut [énh s& 1a mot "Ché do lam
viéc" hay Mode. Khi nhan mot nut 1énh trén thanh cong cu, chung ta da budc vao mot
ché d6 lam viéc nao do, trong ché do nay, nguoi dung chi co thé thuc hién duoc mot sb
thao tac nhét dinh va lam dugc mét sb chic nang nhat dinh ma thoi.

2.2. Str dung phan mém GeoGebra lam phwong ti¢n tric quan trong day hoc gidi bai
tdp phép bién hinh

Phép bién hinh 16p 11 Trung hoc phd thong (THPT) ludn 12 mot cha dé kho ddi
v6i GV va HS d hinh thanh cac khai niém, ching minh dinh 1y va tim phuong phap
giai bai tap. Lam thé nao dé hoc sinh hoc tap chu dé nay mot céach tich cuc, chu dong,
sang tao, khong nhiing hiéu duge dﬁy du ban chit khai niém ma con biét van dung mot
cach linh hoat dé giai toan ludn 1a huéng nghién ciru, im toi v6i nhiéu GV. Day hoc
giai bai tap vé phép bién hinh c6 thé thuc hién theo cac budc sau:

- Bu6c 1: Tim hiéu ndi dung dé bai; chi ra duoc dau 1a dir kién, dau 1a an, dau 1a
diéu kién rang budc. V& hinh biéu thi bai toan.

- Buée 2: Tim kiém phuong huéng giai; dua vao yéu cau bai toan dé xac dinh
bai toan d6 thudc dang toan nao?. Phén tich cac mdi twong quan cia cac yéu té trong
ndi dung bai toan dé tir d6 lya chon dwoc chinh xac phép bién hinh (mbi tuong quan
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gilra anh va tao anh, sy rang budc ctia anh va tao anh...). Van dung cac bét bién, céc
yéu t6 xac dinh phép bién hinh dé lya chon phép bién hinh vao giai toan.

- Bude 3: Lua chon phuong hudng giai va giai theo huéng da chon; lya chon
phép bién hinh. Dich tir ngdn ngir bai toan sang ngdn ngit phép bién hinh da chon; trinh
bay 10i giai bang phép bién hinh dé.

- Budc 4: Soan thao 101 giai.

- Bue 5: Kiém tra, danh gia Kkét qua lo1 giai; kiém tra cach trinh bay, suy luan,
cAu tric logic; bién ludn, va khai quét hda bai toan.

Bai toan 1: Cho AABC c¢6 3 gdc nhon va diém P trén canh BC. Tim trén AB
diém M, trén AC diém N sao cho APMN ¢4 chu vi nhé nhat.

GV 6 chirc hoat dong (HP) nhan thirc cho HS v6i phan mém GeoGebra nhu
Sau:

HD 1: HS vé hinh, suy nghi

St dung phan mém GeoGebra v& hinh va danh thoi
gian cho hgc sinh suy nghi.

HD 2: GV huéng dan cach lam

Hoi: Hay cho biét cach tinh chu vi tam giac?

TL: Chu vi cua tam giac bang tong do dai 3
canh cda tam giac.

Tir d6, GV ¢6 thé hudng dan HS suy nghi 1oi
gidi ciia bai toan. P61 voi dang Toan ndy ta can tim cac
diém sao cho tong cac doan thang nho nhat, théng
thuong ta ding phép ddi xtmg truc, phép quay, phép
tinh tién hodc tich ciia phép tinh tién va phép dbi xtng truc dé chuyén vé mot duong
gap khuc c6 hai dau mut c6 dinh.

HP 3: Chon luya phép bién hinh va tao
duong gap khuc

Do HS lam bai tap nay sau khi hoc
xong bai phép dbi ximg truc, cho nén HS

C

s& nghi dén viéc ap dung phép ddi xung
truc. Do P ¢6 dinh nén HS s& ¢ ging tao
hai dau mut cia doan gdp khic chinh la
anh cua P qua hai phép d6i xing truc.
That vay, goi P’va P’ la anh cua

P lan luot qua phép dbi xing truc AC va
AB khi d6 chu vi APMN chinh bing d6
dai doan gap khac P’MNP . Tir d6 HS suy ra cach dung.
HD 4: Dung hinh:

Tt nhitng phan tich trén thi HS di dén cac bude dung hinh nhu sau: Thyc hién hai
phép dbi xtmg truc
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Dac(P) = P’; Pas(P) = P’
Néi P’ véi P’ thi M =P'P""AB va N=P'P""AC.
HD 5: Do chuvi APMN va APM'N".

Trude khi HS chung minh thi GV c6 thé st dung GeoGebra dé thuc hién do chu
vi cia APMN véi M, N ¢6 dugc tir cach dung trén, do chu vi cia APM 'N* véi M, N’
lay bét ki trén AB va AC dé hoc sinh thiy duoc rang chu vi tam giac MNP 1a nho nhat.

Thuc hién nhu sau:

- Bo chu vi tam giac MNP
¢ = khoangcach[M,N]+khoangcach[P,N]+khoangcach[P,M]
- Cho hai diém M, N 1an luot trén AB va AC va tinh chu vi tam giac PM’N’
¢’ = khoangcach[M,N]+khoangcach[P,N’]+khoangcach[P,M’]
- Di chuyén hai diém M’, N’ va yéu cdu hoc sinh quan sat va so sanh giita ¢ va c’.
HD 6: Chung minh

Viéc ching minh lic nay tré nén don gian d6i véi HS vi chu vi APMN dua vé
d6 dai duong gip khuc P’MNP’’ va n6 nhé nhat khi duong gap khiic d6 1a mot doan
thang PP ",

HD 7: M6 rong Bai toan

HS mé rong bai toan khi ba diém M, N, P bat ki trén AB, AC va BC nhu sau:
“Cho AABC hay tim diém PeBC,M e AB,N e AC sao cho APMN ¢4 chu vi nhé
nhdt”.

Bai toan 2: Cho hai diém B, C c¢6 dinh trén dwong tron (O) va mét diém A thay doi trén
dwong tron do. Tim quy tich truc tam H cua AABC.

GV ¢6 thé to chac HP nhan thirc cho hoc sinh véi phén mém GeoGebra nhu
Sau:

HD [1: HS v¢ hinh va phan tich.

Trong bai tap nay néu HS chi v& mot truong hop cua hinh va phan doan thi rat
kho, hay suy ludn ra quy tich cling gip kho khan vi chi quan sat duoc hinh anh bat dong
ctia d6i twong tai mot vi tri. HS phai c¢6 kha nang tu duy, tri tuéng tugng va biét gin két
cac moi quan hé giira dau vao, dau ra véi phép bién hinh nao.

42



UED JOURNAL OF SOCIAL SCIENCES, HUMANITIES AND EDUCATION

VOL.2, NO.1 (2012)

. I W N o =
Cira sé Tro gidp
9 ) IS =S Di chuyén viing lam viéc
e/} NJ= Nhén chudtva kgo frén wing lam vigc
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sét.[Ten |Binh nghia [Giatm
1 Biémo 0=(3,1)
2 DiEmMK K=(5,0)
3 Hinhtran e
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10 Dubng thing e

Dubng thing qua Avudng
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Biémtrén ¢ A=(3.9,3.08
7 BPoanthinga Mang[B, C] a=428
8 Poanthdngb |Mang[A C] b=292
9 Boanthdngd Mang[A B] d=409

:-4.28x- 0.12y =-17.04

11 DiémA, Giao didm claevaa A,=(297.037)

12 Pudngthangf Bubngthing quaBwubng f-126x+264y=-035
13 BiémB, Giao didm ciafva b B =(441,197)

14 pidmH Giao diémclaevaf H=(3.04,1.74)

15 Doanthingg MangB,, Bl g=391

16 Boanthdngh  Mang[A,, Al h=267

Dé trg giap HS trong HP nay thi GV ¢6 thé sir dung GeoGebra trg gitp bang
cach thiét ké kich ban nhu thé hién & cua sd dung hinh; Tao vét cho diém H; Sau d6 cho
A chuyén dong trén dudng tron (O). HS quan sat trén man hinh thay vét ma diém H dé
lai c6 hinh dang 1a mot dudng tron va c6 thé bang duong tron (0). Tir d6 HS c¢6 lién hé
dén mot s6 phép bién hinh da hoc, phép bién hinh nao bién duong tron thanh dudng tron
bang no.

HP 2: Huéng dan HS ké dudng phu

Pé nhin nhan bai toan dugc rd hon, GV ¢6 thé goi ¥ cho HS ké duong kinh CC”.
Khi ¢6 dudong kinh CC’ thi HS tim cach lién két voi mot sé diém lién quan nhu nbi C”
voi Ava C’voiB.

e
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1 BDiémO 0=(3,1)
2 PiémK K=(5,0)
3 Hinhtronc  Budmgtron quaKvatmO |c (- 3Y+ (- 17=5
e B

6 |piém A Biémtrénc
7 Poanthdnga Mang(B,C]
8 Boanthingb Mang[A Cl b=292
9 Boanthingd Mang(4,B] d=409

e -4.28x-0.12y =-17.04
A, =(3.97,0.37)

f.-1.26x+ 2,64y =-0.35

13 DiémB, Giao diém cliafva b B, = (4.41,197)
14 BiemH Gizo diem cla e vaf H=(3.94, 174;
15 Boanthingg Mang B, Bl 9=3091
16 Boanthingh Méng[A,“A] h=267
17 |piémc C a6ixting qua O C'=(0.84,1.50
18 Boanthdngi  Mang[C,C] i=447
19 Boanthing] Mang[C' Al i=338
20 Boanthingk Mang(C,B] k=131

(et [t 2020 (b [t

Néu nhu HS van con gip kho khin thi GV goi ¥: trong cac phép bién hinh bién
duong tron thanh dudng tron bang né thi ¢ day ta du dinh ap dung phép bién hinh nao?
Néu nhu ap dung bang phép tinh tién chang han thi ta can tim yéu t6 gi? T nhitng goi ¥
trén HS tim cach chi ra mot véc to ¢b dinh ma ¢ thé qua phép tinh tién véc to d6 bién
duong tron (O) thanh quy tich cua H.
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AA, // BC'
BB, //C'A

C'B=AH.Suyra Tus:Aa H;ma Ae(O)tirdésuyra He(O).

That vay, do { = Tu giac AHBC’ la hinh binh hanh. Suy ra

(v6i (0’) 1a anh cta (O) qua phép tinh tién theo véc to T ).

HP 3: GV goi y gitip HS c6 thé st dung phép bién hinh khéc: c6 du doan gi vé mdi
lién hé giira hai duong tron (O) va (O’) véi dudng thing BC
TL: Hai dudng tron (O) va (O’) dbi ximg nhau qua dudng thing BC.

Tt nhitng goi ¥ trén HS tim cach chi ra phép dbi xtmg truc BC bién duong tron
(O) thanh quy tich cua H.

That vay, kéo dai AA; cit dudng tron (O) tai 4°’dé dang chimg minh dugc
AA'BA, = AHBA, (gcg). Suy ra Dy: A o H;ma 4’ e (O) tr d6 suy ra H e (0",
v6i (0°) 12 anh cia (O) qua phép ddi ximg truc Pac.

HD 4: Khai thac Bai toan

HS khai thac bai toan dwa vao tinh chit cua phép doi hinh nhu sau: “Cho
AABC, H la tryc tam. Chitng minh rdang ba dwong tron ngoai tiép cdc tam giac ABH,
ACH, BCH bcing nhau”.

3. Két luan

Viéc huéng dan giai bai tap Toan cho HS 13 mot diéu can thiét va co vai trd
quan trong trong toan by qua trinh hoc tap ctia HS. Bai tdp Todn ndi chung va bai tap
lién quan dén phép bién hinh trong mit phang noi riéng. GV biét cach st dung phan
mém day hoc ma cu thé ¢ ddy 1a phan mém GeoGebra vao viéc hd tro giai toan lién
quan dén phép bién hinh 14 rat pht hop, nd gép phan rit ngan thoi gian vé hinh, giap do
trong du doan, giup d trong kiém tra két qua mot cach dé dang, ... Tuy phin mém
GeoGebra c6 nhiéu wu diém trong day hoc Hinh hoc nhét 1a Hinh hoc phang nhung dé
ap dung n6é mdt cach hi€u qua dat muc ti€u bai day thi can phai biét cach thiét ké bai
giang phu hop, biét van dung cac phuong phap day hoc, biét ndi két cac HP tu duy va
cac HP st dung phan mém day hoc.
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USING THE SOFTWARE GEOGEBRA AS A MEANS OF VISUAL LEARNING
IN TEACHING HOW TO SOLVE TRANSFORMATION PROBLEMS

Tran Trung?, Nguyen Thi Thanh Tam?, DangThanh Hung?
1Sam Son Preparatory University of Ethnic Group
Ha Tinh University? Tam Nong High School, Dong Thap

ABSTRACT

Geogebra is a special mathematical software used freely in the world and has the
interface in Viethamese. It combines the dynamic environment geometry, dynamic algebra and
dynamic calculations. By using Geogebra, teachers can produce geometrical figures or solve
functions and manipulate coordinate expressions. Moreover, Geogebra has a sector for
inputting information about the object directly. This paper presents the use of dynamic
mathematics software GeoGebra as a means of visual learning to help students in predicting,

demonstrating, illustrating, limitting and extending transformation problems in high schools.
* TS. Tran Trung, Truong Du bi Dai hoc Dan toc Sam Son
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