Nguyén Ngoc Giang, Nguyén Ai Qudc, Pham Huyén Trang, Tran Chau Thanh Ngoc

Ren luyén tu duy thuat Toan trong dgv hoc
ndi dung giao tuyén cua hai mat phang 6 I6p 11
véi su ho trg ciia phan mém Geogebra

Nguyén Ngoc Giang', Nguyén Ai Quéc?,
Pham Huyén Trang*?, Tran Chau Thanh Ngoc*

' Email: giangnn@hub.edu.vn

Trudng bai hoc Ngan hang Thanh phd Ho Chi Minh

36 Ton That Dam, Quan 1,

Thanh phd Ho Chi Minh, Vigt Nam

2 Email: naquoc@sgu.edu.vn

Trudng Dai hoc Sai Gon

273 An Dudng Viang, Quan 5, Thanh phd HO Chi Minh,

Viét Nam

* T4c gia lién hé

8 Email: phamhuyentrang@hpu?.edu.vn

Truong Dai hoc Su pham Ha Noi 2

32 Nguyén Van Linh, phudng Xuan Hoa, thanh phé Phuc Yén,
tinh Vinh Phac, Viét Nam

4 Email: tranchauthanhngoc@gmail.com

Truting Tiéu hoc - Trung hoc ¢d s6 - Trung hoc phd thong 1GC
Chanh Mon A, Khu phd 1, thanh phd Tay Ninh,

tinh Tay Ninh, Viét Nam

1. Dat van dé

TOM TAT: Ngay nay, viéc van dung céng nghé théng tin hién dang la
mét trong nhiing xu hudng chd dao trong linh vuc gido duc & nudc ta.
Viéc thanh thao cac tu duy may tinh ndi chung va tu duy thuat Toan
ndi riéng trong day hoc hién dang la mét viéc cap thiét va can thiét.
D3i véi day hoc Todn, rén luyén tu duy thuat Toan déi véi hoc sinh
thé hién duoc hai muc tiéu. Muc tiéu thi nhat 1a rén luyén duoc tu
duy va lap luan Toan hoc. Muc tiéu tha hai la rén luyén tu duy phén
tich bai toan theo hudng tin hoc. o} I6p 11, néi dung giao tuyén cta
hai mdt phang la néi dung tuong déi khé. Hoc sinh phai cé tri tudng
tuong khong gian dé tim dugc hai diém chung ctia hai mét phang.
Tir d6 mdi it ra duoc cdch dung giao tuyén ctia hai mat phang. Tuy
nhién, viéc tudng tuong khéng gian sé tré nén don giadn va dé hiéu
nhd st dung phdn mém GeoGebra. Phan mém GeoGebra c6 nhiéu
tinh ndng dung hinh khéng gian cho phép di chuyén hinh dén céc vi
tri khéc nhau, tim giao tuyén cta hai mat phdng mét cach dé dang.
Hoc sinh s( dung phdn mém GeoGebra cé thé du dodn két qua,
kiém chuing, tao vét.. Nho su két hop vdi viéc day hoc rén luyén tu
duy thuat Toan ma hoc sinh hing thu véi néi dung dugc hoe, dé nhd,
dé ap dung hon. Trong bai viét, nhém tac gia dua ra quan niém, quy
trinh ciing nhu céch thic t6 chic day hoc rén luyén tu duy thuat
Toén trong day hoc néi dung giao tuyén cla hai mét phang & I6p 11
VGi su hé tro cla phdn mém GeoGebra.
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duy logic, kha nang sang tao Toan hoc va hinh thanh

Chuong trinh Gigo dyc phd thong trong Chuong trinh
téng thé 2018 viét: “Pinh hudng Khoa hoc may tinh dap
g muc dich di siu vao h¢ théng may tinh, chi trong
phat trién tu duy may tinh, kha nang tim toi, kham pha,
phat trién cac phan mém va dich vy trén may tinh. Cac
chu d& Khoa hoc may tinh tap trung trang bi cho hoc
sinh nguyén 1i biéu dién va xu 1i thong tin, kién thirc vé
thuat Toan” [1]. Dé c6 kién thuc vé thuat Toan, hoc sinh
can duoc trang bi tu duy thuat Toan mot cach day dii va
phong phu. Tu duy thudt Toan giup hoc sinh xtr li, phan
tich bai toan mét cach khoa hoc, theo trinh tu, c6 quy
trinh. Trong khi dé, theo Chwong trinh Gido duc phd
thong mén Toan 2018, day hoc theo dinh hudng phat
trién nang lyc Toan hoc 1a: “Nhiam hinh thanh nhimng
cong cu Toan hoc dé giai quyét cac van dé cua Toan hoc
va cac linh vuc khoa hoc khéc c6 1ién quan; tao cho hoc
sinh kha nang suy luan suy dién, gop phan phat trién tu
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kha ning sir dung cac thuat Toan” [2]. Nhu véy, dé hinh
thanh kha néng str dung céc thuat Toan thi di kém voi
d6 1a sy reén luyén thao tac tu duy thuat Toan dé hoc sinh
nam vitng, thanh thuc dang tu duy rat quan trong trong
thoi dai Tri tué nhan tao hién nay.

Noi dung giao tuyén cta hai mat phang 1a ndi dung
quan trong trong Chuong trinh Hinh hoc khong gian
o lop 11. Thu nhat, khi hoc dang Toan nay, hoc sinh
thuong kho tudng tuong duogc cach thiue xac dinh dugce
hai diém chung ciia hai mat phing. Viéc xac dinh hai
diém chung chinh 1a mau chdt ban chat cua viéc tim
giao tuyén. Thir hai, hoc sinh khi hoc trén 16p thudng it
dugc boi dudng tu duy thuat Toan. Viéc nhé va ap dung
thuong mang tinh ca nhan, khong duc rat dugce thanh
quy trinh. Chinh vi thé, hoc sinh khi hoc s& thuong
hay quén hon so vdi cach hoc thong qua rén luyén tu
duy thuat Toan. Pé khic phuc hai kho khin vira néu
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thi mot trong nhiing cach t6i wu do 1a thuc hién viée td
chure day hoc rén luyén tu duy thuat Toan ndi dung giao
tuyén cua hai mat phang voi su hd trg cua phan mém
GeoGebra.

Trén thé gidi dd c6 nhidu cong trinh nghién ctu vé
tu duy thuat Toan va phan mém GeoGebra vé ndi dung
hinh hoc khong gian [3], [4], [5], [6], [7], [8], [9], [10],
[11]. O Viét Nam, ¢6 mot sb nghién ctru veé tu duy thuat
Toan ciing nhu phan mém GeoGebra vé noi dung hinh
hoc khong gian [12], [13], [14], [15], [16], [17], [18],
[19]. Tuy nhién, nghién ctru vé rén luyén tu duy thuit
Toan trong day hoc ndi dung giao tuyén cta hai mat
phing ¢ 16p 11 véi sy hd trg ciia phan mém GeoGebra
con 1a cha dé chua dugc nghién ctru. Tir nhimg 1i do
vira dé cép, bai bao nay tip trung nghién ctru vé rén
luyén tu duy thuat Toan trong day hoc ndi dung giao
tuyén ctia hai mat phang & 16p 11 véi su hd tro ciia phan
mém GeoGebra.

2. N6i dung nghién cuu

2.1. Thuat Toan

C6 nhiéu quan diém khéac nhau vé thuat Toan. “Thuat
Toan 1a vi¢c thuc hién ki nang dugc cu thé hoa dua trén
nhan thirc ciia nguoi phan tich van dé khi nguoi d6 dua
ra mot chudi cac bude thyc hién gidi phap mot cach
phﬁ hop ciing nhu t6i wu héa mot chudi cac bude di
blet trude va tim kiém cac budc thay thé dé giai quyet
van dé do” [6]. “Thuat Toan (thuat giai) 1a mot quy tic
chinh x4c va don tri mét sé hitu han nhing thao tac so
cép theo mét trinh ty xac dinh trén ddi tuong sao cho
sau mot sd hitu han thao tac dé ta thu duge két qua
mong mudn” [16]. “Thuat Toan dugc hiéu nhu mot quy
trinh mo ta nhitng chi dén rd rang va chinh xac dé nguoi
(hay may) thuc hién mdt loat thao tac nham dat duogc
muc dich dat ra hay giai mot 16p bai toan nhét dinh”
[18]. “Thuat Toan (thuat giai) theo nghia tryc giac duoc
hiéu 1a nhu mot day hiru han chi dan thyc hién mot
cach don tri, két thiic sau mot sd hiru han budc va dem
lai két qua 1a bién d6i thong tin vao cua mot 16p bai
toan thanh thong tin ra mo ta 101 giai cua 16p bai toan
d6” [20]. Chung t6i dong y véi nha Khoa hoc may tinh
Knuth khi cho rang, thut Toan hay cac thuat ngit tuong
duong nhu “cong thirc (recipe), cach thire (process), ki
thuét (technique), thi tuc (procedure, chudi tién trinh
(routine), thu tuc phu:c tap (rigmarole)” 1a tap hop hitu
han céc nguyén tac dua ra chudi thao tac dung cho viéc
giai quyet mot loai van dé xac dinh. Thuat Toan c6 nim
dic tinh co ban va quan trong sau: Thir nhét 1a déu vao:
Thuat Toan chi c6 hitu han thong sé dau vao; Thi hai 1a
tinh hiru han: Mgt thuédt Toan luén ludn phai dirng sau
mot sb hitu han cac budce; Thir ba 14 tinh xac dinh: Mdi
budc cua thuat Toan phai dugc dinh nghia mot cach
chinh xac, cac thao tac thyc hién phai dugc xac dinh

mot cach chinh xac va rd rang ddi voi timg truong hop;
Tht tu 1a tinh hiéu qua: Tinh hi¢u qué la cac thao tac
ctia thuat Toan phai co ban ma theo nguyén tic thi n6
6 thé dugc mot ai do su dung giéy va but chi thuc hién
mot cach chinh xac trong mot s6 budc hitu han; Tht
nam 1 dau ra: Mot thuat Toan c6 mot hodc nhiéu dau
ra. Yéu cau it nhat mot dau ra 1a rd rang can thiét vi néu
khong, chiing ta khong thé biét cau tra 10i/giai phap do
thuat Toan cung cap. Céc dau ra c6 mdi quan hé cu thé
v6i dau vao, mbi quan hé nay duoc dinh nghia boi thuat
Toan [21].

2.2. Tu duy thuat Toan

C6 nhiéu quan diém vé tu duy thuat Toan. Theo Bui
Van Nghi va cong su: “Tu duy thuat Toan 1a cach suy
nghi dé nhan thtc, dé giai quyét van dé mot cach co
trinh tu (sdp xép 1an luot, tht tw trude sau)” [18]. Theo
Gerald, tu duy thuat Toan la sy két ndi cac nang luc cua
tu duy theo cach nao d6 dé hiéu va xiy dung dugc thuat
Toan, bao gom:

(1) Nang luc phan tich bai toan da cho.

(2) Nang lyc xac dinh tinh chinh xac cua bai toan.

(3) Nang luc tim ra cac thao tac co ban twong tng véi
bai toan da cho.

(4) Nang lyc xay dung mot thuat giai chinh xac bang
cach sur dung cac thao tac co ban.

(5) Nang lyc tu duy vé tit ca cac truong hop (binh
thuong va dic biét) cop thé xay ra cia mot bai toan.

(6) Nang lyc nang cao hi€u qua ciia mét thuat Toan [6].

Theo Byrka, tur duy thuat Toan gom nam tu duy thanh
phan va co thé dugc sir dung dé giai quyét van dé trong
bat ki m6n hoc nao nam ngoai linh vurc cong nghé thong
tin. Qué trinh giai quyét vin dé bao gom:

(1) Xay dung rd rang cac ket qua mong doi can dat
dugc sau khi g1a1 quyét mot Van de.

(2) Xac dinh tat ca cac yéu cau, didu kién ciia van dé.

(3) Lya chon va xac dinh trinh ty cac bude chinh dé
giai quyét van de.

A
Tu duy trie quan

Tu duy kién tao II .. II Tu duy logic

Tu duy khai niém

i S B .

Tu duy triru tuong
Hinh 1: Tw duy thudt Toan [5]
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(4) Thyc hién cac budc nay theo trinh tu da xac dinh
va xem xét nhirng han ché cua chung.

(5) So sanh két qua thu duoc v6i két qua mong mudn
va néu can co thé diéu chinh trinh tu hodc diéu chinh
céc budc giai quyét van dé.

Byrka ciing dua ra cac thanh t6 cta tu duy thuat Toan
nhu sau [5]:

Nhu vy, tu duy thuat Toan la qué trinh nhan thuec, di
sdu vao ban chat, phat hién ra tinh quy luat dua ra phan
doén, suy li bang luu d6 thuat Toan ciing nhu phén tich
va ap dung duoc quy trinh dbi v6i bai todn mang nam
dic tinh thuat Toan: dau vao, diu ra, tinh hitu han, tinh
xac dinh va tinh hiéu qua vao thuc té.

2.3. Rén luyén tu duy thuat Toan

C6 nhiéu quan diém khac nhau vé rén luyén tu duy
thuat Toan. Trong cudn “Tir dién Tiéng Viét”, rén luyén
1a luyén tap nhiéu trong thyuc té dé dat toi nhitng pham
chat hay trinh d¢ viing vang, thong thao [22]. Tu duy
thuat Toan (algorithmic thinking) 1a quy tic chinh xac
dé thuc hién theo thir tw xac dinh mot hé théng cac phép
Toan nao d6, cho phép giai Toan thé cac bai toan thudc
mot 16p xac dinh [22]. Trong cudn Tur dién “Oxford
Advanced Learner’s Dictionary”, rén luyén (enhance)
duoc mo td “to increase or futher improve the good
quality, value or status of sb/sth” ¢6 nghia la: “Gia tang
hay cai thién chat luong, gia tri hay tinh trang ctia mot
ai d6/mot diéu gi do t6t hon” [23].

Chung t6i dong quan diém v6i Nguyén B4 Kim khi
cho rang, rén luyén tu duy thudt Toan (thuét giai) cho
hoc sinh 1a rén luyén cho hoc sinh ndm loai hoat dong
sau day: 1) Thyc hién nhirng hoat dong theo mot trinh
tu xac dinh phu hgp véi mot thuat Toan cho trudc; 2)
Phan tich mgt hoat dong thanh nhiing hoat dong thanh
phﬁn duogc thyc hién theo mét trinh ty xac dinh; 3) Mo
ta chinh x4c qua trinh tién hanh mot hoat dong; 4) Khai
quat hoa mot hoat dong trén nhimng ddi twong riéng 1¢
thanh mot hoat dong trén mot 16p déi twong; 5) So sanh
nhitng con duong khac nhau cung thyc hi€én mot cong
viéc va phat hién con dudng t6i wu [20].

2.4. Ren luyén tu duy thuat Toan trong day hoc néi dung

giao tuyén cua hai mat phang véi su ho tro cia phan mém

GeoGebra

Trén co s& cua cac cong trinh vé rén luyén va phat
trién tu duy thuat Toan cia Nguyén Ba Kim [20]
Nguyén Chi Trung [24], ching t6i quan niém rang:
“Reén luyén tu duy thuat Toan trong day hoc ndi dung
giao tuyén cuia hai mit phang véi sy hd trg ctia phan
mém GeoGebra 13 su luyén tap bao gém cac hoat dong:
1/ Xac dinh bai toan giao tuyén cuia hai miat phing
¢6 thé ap dung dugc tu duy thuat Toan va phan mém
GeoGebra; 2/ Dung hinh va tim giao tuyén ctia hai mat
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phang trén phan mém GeoGebra; 3/ Thiét 1ap luu do
thuat Toan tim giao tuyén chung ctia hai mat phang; 4/
Xay dung 10i giai Toan hoc tir luu db thuat Toan; 5/ So
sanh 101 gidi clia bai toan tim giao tuyén cua hai mat
phang tim dwoc tir phan mém GeoGebra véi 10i giai
tim duoc béng tu duy thuat Toan; 6/ Thyuc hién cac thao
tac tu duy Toan hoc nhu so sanh, phan tich, téng hop,
khai quat hoa, tuong tu, dac biét hoa, 1at nguoc bai toan
trong nghién ctru sdu vin d& nham giup hoc sinh kién
thirc, ki ning vé quy tic xac dinh chinh x4c chudi hoat
dong d6i v6i ndi dung giao tuyén cua hai mit phing”.

2.5. Quy trinh day hoc rén luyén tu duy thuat Toan trong day
hoc néi dung giao tuyén ctia hai mat phang véi su hé tro ciia
phan mém GeoGebra

Trén co s quy trinh day hoc rén luyén tu duy thuat
Toan [20] ciing nhu quan diém vé rén luyén tu duy thuat
Toan trong day hoc ndi dung giao tuyén cua hai mat
phang voi sy hd trg ciia phin mém GeoGebra, ching
toi dua ra quy trinh day hoc rén luyén tu duy thuat Toan
trong day hoc ndi dung giao tuyén cia hai mit phing
v6i sy hd tro cua phan mém GeoGebra bao gém céac
budc sau:

Bude 1: Xem xét bdi todn giao tuyén ciia hai mdt
phcfng co van dung duwoc tuw duy thudt Toan va phdn
mém GeoGebra

- Khong phai bai toan hinh hoc khong gian nao cling
¢ thé van dung duogc ph?m mém GeoGebra trong du
doan, kiém chung, do dac... ciing nhu khong phai bai
toan nao cling c6 thé xiy dung dugc thuat Toan giai.
Chinh vi thé, dé viéc day hoc hiéu qua thi nhat thiét
phai chon dugc cac bai toan vé giao tuyén cua hai mat
phing mang duoc dic tinh cia hai yéu t5. Yéu t6 thu
nhit 13 van dung dugc phdn mém GeoGebra trong du
doan két qua, kiém chung 10i giai bai toan. Yéu t6 thir
hai 1a thé hién duoc tu duy thuat Toan.

- Budc nay thyc hién thanh t6 xac dinh bai toan giao
tuyén ciia hai mat phang c6 thé ap dung duoc tu duy
thut Toan va phdn mém GeoGebra.

Budc 2: Dung hinh va tim giao tuyén ciia hai mdt
phdng trén phan mém GeoGebra

- Sir dung cac nut 1é€nh, cac thanh cong cu cua phan
mém GeoGebra dé dlrng hinh va tim duong thing
chung cua hai mat phang. Phan mém GeoGebra cho
ngudi ding biét chinh xac két qua cua giao tuyén can
dung.

- Budc nay thyc hién thanh t6 dung hinh va tim giao
tuyén cia hai mit phing trén phan mém GeoGebra
trong quy trinh.

Buéc 3. Vé luu do thudt Todn tim giao tuyén chung
ciia hai mdt phing

- Su dung cac biéu tuong vé luu dd thuat Toan dé
v& luu do tim giao tuyén cua hai mat phang (P) va (Q)
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(xem Hinh 2):

1 ’v Bt diu / K&t thiic chwong trinh
2 ~ : Dibu kién ré nhanh (lya chon)
3 — Lubng xit I

4 J Nhip

5 ‘ ] Xuit

6 . Xir Iy / tinh toan / gan

7 @ Tré vé gia tri (return)

Piém noi lién kél

/ Mat phang (P) va (Q) /

Xéc dinh diém chung thir nhét s8n c6 clia hai mat
phang (P) va (Q) (Diém chung thir nht c6 thé 1a
diém chung trong cac diém da cho cla hai mat
phdng hoic diém da cho cla mat phang nay
thudc dudng thang cia mat phang kia hoac diém
da cho clia mat phang nay thudc mat phang kia)

I

Xac dinh diém chung ther hai clia hai mat phing
(Pva(Q)
Diém chung ther hai s&n c6
clia hai mat phang (P) va (Q)

Tim duong thang d
thudc (P) va ' thue (Q)
(d vad'cing thuoc (R))

Bung

l

Giao tuyén ciia hai mét phang (P)
va (Q) 1a duong thing i qua hai
diém chung thir nhat va thir hai

N

Tim duoc giao
6iém ctia duong thing d
thudc (P) va d'thudc (Q) (d va
d’ cung thude (R)

Bung

[Giao tuyén ctia (P) va (Q) (néu c6)

song song véi d
Didm chung thir hai
la giao diém ctia d va d

Tim duoc giao tuyén
cua (R) véi (P)
va clia (R) v6i (Q)

Dung

Diém chung thir hai
14 giao diém
clia hai giao tuyén tim duoc

Giao tuyén ctia (P) va (Q) (néu co)
s song song v6i hai giao tuyén
cua (R) voi (P) va (R) voi (Q)

Giao tuyén
cla (P)va (Q)

N

(Nguon: Téc gia)
Hinh 2: Luu do thudt Todn tim giao tuyén chung ciia
hai mat phang

- Bu6c nay thé hién thanh t6 thiét 1ap luu do thuat
Toan tim giao tuyén chung cta hai mit phang.

Buoc 4: Giai Toan

- Tir luu d6 thuat Toan, rat ra 10i giai Toan hoc. Néu
gip kho khin trong giai Toan c6 thé st dung phan
mém GeoGebra trg gitip. Phan mém GeoGebra gitip di

chuyén hinh, v& thém cac hinh phy, du doan két qua
la cong cu phuong tién hoc Toan trong day va hoc tim
giao tuyén chung ciia hai mat phéng rat tot.

- Budc nay thé hién thanh té xay dung 10 giai Toan
hoc tir lwu dd thuat Toan.

Bude 5: Kiém chirng

- Tur 161 giai bai toan tim duge dwa vao luu d6 thuat
Toan ciing nhu két qua tim duoc trén phin mém
GeoGebra, ta d6i chiéu hai két qua nay v6i nhau. Néu
hai két qua gidng nhau thi ta khang dinh 10i giai chiing
ta dua ra la chinh xac. Néu hai két qua khac nhau thi
ta phai xem xét lai cach duyng hinh trén phan mém
GeoGebra va tim 101 giai bang tu duy thuat Toan dé
chinh sira, phét hién sai 1am trong hai cach 1am nay. Sau
do, di toi 101 giai ding théng nhat dbi véi két qua tim
dugc bang tu duy thuat Toan va két qua tim dugc bang
phan mém GeoGebra.

- Budc nay thé hién thanh t6 so sanh 10i giai cta bai
toan tim giao tuyén ctia hai mit phang tim dugc tir phan
mém GeoGebra véi 10i giai tim dugc bang tu duy thuat
Toan.

Buoc 6: Nghién ciru sdu bai toan

- Thyc hién céc thao tac tu duy khai thac va phat trién
bai toan dé mo rong bai toan, tim bai toan cung ban
chat, ciing cach giai Toan hay 1at ngugc van dé ciing
nhu tim nhiéu cach giai giup hoc sinh dio sau van dé,
bdi dudng tu duy bac cao cho hoc sinh.

- Bude nay thé hién thanh t6 thyc hién cac thao tac
tu duy Toan hoc nhu so sanh, phan tich, tong hop, khai
quat hoa, tuong tu, dac bi€t hoa, 1at ngugc bai toan
trong nghién ctru sau van de.

2.6. Mot so vi du minh hoa viéc day hoc rén luyén tu duy
thl!ﬁt Toan trong day hoc r]tji dung giao tuyén cta hai mat
phang véi su ho tro cia phan mém GeoGebra

Buéce 1: Xem xét bdi todn giao tuyén cia hai mdt
phang c6 vin dung dwoc tw duy thudt Todn va phan
mém GeoGebra

Khéng phai bai toan giao tuyén cua hai mit phing
nao ciing van dung duogc ddng thoi ca tu duy thuat Toan
va phan mém GeoGebra trong phat hién cac két qua,
tinh chat va giai quyét bai toan. Chinh vi thé, chung ta
can lya chon cac bai toan thé hién duoc ca hai cach tiép
can nay. Chung ta dua ra bai toan sau day:

Bai toan 1: Cho tam giac ABC ndm trong mit phing
(P) va A 1a mot duong thang nam trong mit phang (P)
va khong song song voi AB va AC. S 1a mot diém &
ngoai mit phiang (P) va A' 1a mot diém thudc canh SA.
Xac dinh giao tuyén ctia mdt phang (A', A) véi mat
phang (SAB).

Buéce 2: Dung hinh va tim giao tuyén cia hai mdt
phdng trén phan mém GeoGebra

- Chon biéu tugng ¢ pnéicann  sau d6 chon biéu tuong
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@ Hinhhoc dé chon ctra s6 lam viéc trong hinh hoc
phing.

- Chon biéu twgng [ sagic | nhay chudt chon ba diém
A, B, C bat ki trén ving lam viéc dé tao tam giac ABC.

- Chon biéu tugng ~* Bung thang qua 2 @iém , nhay chudt
chon hai diém bt ki trén ving lam viéc dé tao duong
thang A.

- Chon biéu tugng ¢» Phéicanh | sau d6 chon biéu
tugng 4 Védadhoa3Dd dé chon cira s6 lam viée trong
khong gian 3D.

- Chon biéu tugng «» wmatpnéne , chon doan thing AC
va AB dé tao mp (P).

- Chon biéu twong @ sén e aé wons , nhdy chudt vao vi
tri bat ki trén mat phang (P) dé tao diém L

- Chon biéu tuong J( puongwiong gée | chon diém I, mat
phing (P) dé tao duong thing di g qua I va vudng goc
v6i miat phang (P)

- Chon biéu tuo’flg iém thude déi tuong , NhAy chudt vao
vi tri bat ki trén dudng thing g dé tao diém S.

- Chon d6i tuong, nhép phai chudt va bo diu tich
trong phan v~ dé 4n duong
thang g, diém F.

- Chon biéu tuong . voanthing, nhay chudt chon 2
diém S, A dé tao doan thang SA, nhay chudt chon 2
diém S, B dé tao doan théng SB, nhay chudt chon 2
diém S,C dé tao doan théng SC.

- Chon biéu tugng A eiém thuee aé rong , nhay chudt vao vi
tri bat ki trén doan thing SA dé tao diém A'.

- Chon biéu tugng «» matphing , chon duong théng A
va diém A' dé tao mp(A',A) chon doan thing SB va SA
dé tao mp(SAB).

- Chon biéu tuong ¥ Gaociazmat, chon 2 mat phang
(A'A) va (SAB) dé tao giao tuyén cta cua hai mit
phang 1a duong thing k.

- Chon bléu tuong >( Giao diém ctia 2 déi tvong , chon du‘(‘)’ng
thang k va doan thing SB dé tao giao diém M, chon
duong thing k va A dé tao giao diém E.

- Két qua hién thi trén giao dién ctia phan mém
GeoGebra (xem Hinh 3).

Hién thi di twong

Hinh 3: Két qua hién thi
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Budc 3: Ve luu do thudt Todn tim giao tuyén chung
cuia hai mat phang (xem Hinh 4).

/ Hai mat phang phang (A’, A) va (SAB) /

l

X&c dinh diém chung th&r nhét sn c6 cia hai mat
phang phang (A", A) va (SAB) 1a A’

I

Xac dinh diém chung th hai cla hai mat
phang phang (A, A) va (SAB): Vi A thuéc (P) va
AB thuéc (P) ( A khéng song song véi AB) nén
giao diém thir hai cta (A, A ) va (SAB) la giao
diém E clia ABva A

Giao tuyén cua (A’ A)va (SAB)la AE

Hinh 4: Luu do thudt Todn tim giao tuyén chung ciia
hai mat phang

I/

Buoc 4: Gidi Toan

Tir luu d6 thuat Toan, ta rat ra 10i giai sau:
A'e SA
A'e(A', A)

mit phang (A',A) va (SAB).

Trong mat phang (P): AB va A khong song song nén
cit nhau

Goi E 1a giao diém ctia AB va A.Vay E 1a diém chung
thir hai ctia hai mit phang (A", A) va (SAB). Vay giao
tuyén ctia hai mat phang (A', A) va (SAB) 1a A'E.

Bude 5: Kiém chitng

Kiém ching 10i giai tim dugc bang phan mém
GeoGebra va 101 gidi tim dugc tr tu duy thuat Toan,
ta thay hai két qua nay gidng nhau. Vay, ta khang dinh
rang, giao tuyén ctia hai mit phang (A', A) va (SAB) la
A'E.

Buéc 6: Nghién cuu sau bai toan

Vi AB chi la mét canh cua tam giac ABC nén tur bai
toan 1, ta ddt cau hoi “Giao tuyén ciia cia mit phang
(A", A) lan luot véi hai canh con lai AC, BC ctia tam
giac ABC 1a (SAC) va (SCB) nhu thé nao?” Ta c6 bai
todn tuong ty:

Bai toan 2: Cho tam giac ABC nam trong mit phang
(P) va A 1a mot duong thang ndm trong mit phang (P)

nén A' 1a diém chung thir nhit cua hai
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va khong song song vdi AB va AC. S 1a mot diém ¢
ngoai mit phing (P) va A' 1a mot diém thudc canh SA.
Xac dinh giao tuyén ctia mat phang (A', A) 1an luot véi
cac mit phang (SAC) va (SCB).

Bai toan nay hoan toan giai dugc bang tu duy thuat
Toan véi su hd trg cia phén mém GeoGebra tuong tu
nhur bai toan 1. Cu thé, v6i giao tuyén ctia (A", A) va mat
phing (SAC):

Trong mit phang (P), AC va A khéng song song nén
cit nhau. Goi F 1a giao diém ctua AB va A. Vay, giao
tuyén clia hai mt phang (A', A) va (SAB) 1a A'E.

Véi giao tuyen cta (A, A) va mit phing (SBC): A'E
va SB cling nam trong mit phang (SAB). Goi M 1a giao
diém cua A'E va SB. Ta suy ra M 1a diém chung thu
nhit cua hai mit phang (A", A) va (SBC). A'F va SC
cling nam trong mit phang (SAC). Goi N 14 giao diém
ctia A'F va SC, ta rat ra N 1a diém chung thir nhat ctia
hai mit phing (A', A) va (SBC). Vay, giao tuyén ctia hai
mat phang (A', A) va (SBC) 1a MN.

Nhu véy, ching ta nhan thiy, bai toan 1 va 2 13 hai bai
toan thé hién duoc quy trinh dé xuét va no phi hop voéi
quan niém rén luyén tu duy thuat Toan trong day hoc
noi dung giao tuyén ctia hai mat phang véi sy hd tro ciia
phan mém GeoGebra. Cac bai toan 1 va 2 déu thé hién
rd cac hoat dong xac dinh bai toan giao tuyén cia hai
mit phing co thé ap dung duoc tu duy thuat Toan va
phan mém GeoGebra; dung hinh va tim giao tuyén cua
hai mit phang trén phan mém GeoGebra; thiét 1ap luu
d6 thuat Toan tim giao tuyén chung cua hai mit phing;
xay dung 16 giai Toan hoc tir luu dd thuat Toan; so sanh

101 giai clia bai toan tim giao tuyén ciia hai mit phang
tim dugc tir phan mém GeoGebra véi 10i giai tim duoc
bang tu duy thuat Toan ciing nhu thyc hién thao tac tu
duy twong tu trong nghién ctru siu van dé nham giup
hoc sinh kién thue, ki nang vé quy tac xac dinh chinh
xéac chudi hoat dong ddi voi ndi dung giao tuyén cua
hai mat phing.

3. Két luan

Day hoc rén luyén tu duy thuét Toan ddi voinoi dung
giao tuyén ctia hai mat phang & 16p 11 v6i su hd trg cia
phﬁn mém GeoGebra 13 cach thirc day hoc hién dai.
Céch thte day hoc nay két hop giira viéc sir dung cong
cu, phuong tién hoc Toan va phét trién tu duy. Phan
mém GeoGebra trg gilip trong viéc dinh hudng tim toi
101 giai bai toan, dy doan, mang tinh su pham khi gitp
cho nguodi hoc quan sat dugce vi tri cua hinh vé ¢ céac
goc do khac nhau. Trong khi do, tu duy thuét Toan gitup
ngudi hoc hinh thanh quy trinh giai, dé nhé, dé 4p dung
vao thuc tién. Viéc van dung phﬁn mém GeoGebra két
hop voéi tu duy thuat Toan s€ lam cho 101 giai chinh xac
hon. Phan mém GeoGebra 1a cong cu hiru hiéu gitp
kiém chung 10i giai bai toan. Néu 1o giai bai toan tim
dugc bang phin mém GeoGebra va tim duoc bang tu
duy thuat Toan khac nhau thi ta cAn xem xét lai cach
dung hinh ciing nhu 1ap luan Toan hoc. Con néu hai két
qua nay dong nhat thi ta khing dinh rang, 15i giai ta dua
ra hoan toan chinh xac. Véi cach day hoc két hop nay,
hoc sinh to ra cudn hut va thich tha.
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ENHANCING ALGORITHMIC THINKING IN LEARNING THE
INTERSECTION OF TWO PLANES IN GRADE 11 WITH THE SUPPORT
OF GEOGEBRA SOFTWARE
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ABSTRACT: Nowadays, the application of information technology is one of the
prominent trends in the field of education in Vietnam. Proficiency in algorithmic
thinking, in particular, and computationalthinking in general are crucial. Two goals of
Mathematics education are the establishment and growth of students' algorithmic
thinking. The primary goal is to enhance their proficiency in mathematical
reasoning and thinking. The development of computationally oriented problem-
solving abilities is the second goal. The intersection of two planes is a relatively
difficult topic for grade 11. To identify the intersection between two planes and
their common points, students must visualize space. But GeoGebra software will
simplify and improve the understanding of this assignment. With the help of its
many features, users may simply locate the intersection of two planes and move
shapes to other locations when generating spatial diagrams. Students can use
it to generate traces, validate answers, and anticipate outcomes, among other
things. Students who learn algorithmic thinking become more engaged with the
material they are studying, which facilitates memorization and application. The
idea, procedures, and structured approach for improving algorithmic thinking
abilities in grade 11 - with the aid of the GeoGebra software - are presented in
this article.

KEYWORDS: Thinking, algorithm, intersection, plane, GeoGebra.
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