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Abstract

Mathematical thinking and reasoning abilities are among the key components of
mathematical competence. These abilities not only aid in learning mathematics but also contribute
to solving problems in other subjects and in real-life situations. Analyzing the literature on
competency-based mathematics education and practical teaching related to the topic of coordinate
geometry in the plane at high schools, this article proposes several measures to develop students’
mathematical thinking and reasoning abilities in teaching the topic of “Coordinate Geometry in
the Plane — Grade 10 Mathematics, thereby enhancing the quality of mathematics education in
high schools.
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1. Pat van dé

Trong nhimg nim gin day, nganh gidgo duc khong ngimg déi mai nang cao chit luong,
phwong phap giang day theo dinh huéng phat trién ning lyc va pham chét cho ngudi hoc.

Chuong trinh Gigo duc phé thdng (Bé Giéo duc va Dao tao, 2018a) thuc hién muc tiéu gido
duc 12 hinh thanh cac pham chét va niang luc cho hoc sinh bao gdm nhiéu noi dung, trong d6 co
gi4o duc toan hoc. Giéo duc toan hoc ¢ vai trd quan trong trong viéc gép phan hinh thanh va phat
trién cho hoc sinh toan dién ca vé pham chat va niang luc toan hoc véi cac thanh t6: nang liec tw
duy va Idp ludn todn hoc; ndng lirc md hinh héa todn hoc; ndng liec gidi quyét van dé toan hoc;
ndng luc giao tiép toan hoc; nang lec sir dung cdng cu, phirong tién hoc toan (Bé Gido duc va
bao tao, 2018b).

Trong cac nang luc trén, nang luc tu duy va 1ap luan toan hoc (NL TD&LLTH) chiém mot
vi tri quan trong gan chat véi tu duy phan tich, tong hop cac kién thirc toan hoc; gidp hoc sinh tim
ra, xac dinh chién luoc giai va trinh bay 1oi giai chinh xac. Phat trién ning luc tu duy va Iap luan
¢ y nghia quan trong trong day hoc toan, né vira la yéu ciu cua viéc day hoc mon toan, vira la
diéu kién dé nang cao chat lwgng day hoc nhiéu kién thirc mén toan.

Bai viét dé xuit mot sé bién phap gép phan phat trién ning Iyc tu duy va phat trién ning luc tu
duy va 1ap luan toan hoc cho hoc sinh trong day hoc chi dé “Phuong phép toa do trong mét phang”.

2. Phuong phap nghién ciru

Dua trén phan tich cac tai liéu Ii luan, tai liéu gido duc mén toén, lién quan dén nang luc, ning luc
toan hoc, ndi dung toan 10; tir cac nghién ctu thuc tién toan ¢ truong trung hoc phd thong (THPT) dé dé
Xuat cac bién phap.

3. Két qua nghién citu

3.1. Ning lye tw duy va 1ap luan toan hec

Theo chuong trinh gido duc phd théng tong thé (Bo Gido duc va Pao tao, 2018a), “Nang luc la
thuge tinh cé nhdn dioc hinh thanh, phét trién nho té chdt san ¢6 va qua trinh hoc tp, rén luyén cho
phép con ngueoi huy déng tong hop cac kién thire, ki ndng va cdc thuge tinh cd nhan khéc nhau nhie himg
tha, niém tin, y chi, ... thuc hién thanh cdng mét loaz hanh dong nhdt dinh, dat két qua mong mudn trong
nhitng diéu kién cu thé”.

Pham (1992) cho rang “Tw duy la qud trinh nhdn thizc phan &nh nhizng thugc tinh ban chat,
nhizng mai quan hé c6 tinh quy ludt cia sw vat va hién reong trong hién thuc khdch quan”.

Lap luan 1 “Trinh bay Iy 1 mét cach c6 hé thong, cé 16gic nham chizng minh cho mét két
lugn vé mét véin d@é” (Hoang, 2003).

Theo chuong trinh toan phd thong 2018 (B Gido duc va Pao tao, 2018b), nhitng thé hién
vé NL TD&LLTH dbi véi cap THPT la:

- Thuc hién duoc tuwong doi thanh thao cdc thao tac tw duy, dac biét la phat hién su twong
dong va khdc biét trong nhitng tinh huéng twong déi phirc tap va li gidi dwoc két qua ciia viée
quan sat.

- Stk dung dwoc cdac phwong phdp ldp ludn, quy nap va suy dién dé nhin ra nhitng cdch thire
khdc nhau trong viéc gidi quyét van dé (GOVP).

- Néu va tra loi dwoc cau hoi khi lap lugn, GOVD. Gidi thich, chirng minh, diéu chinh duwoc
gidi phdp thue hién vé phwong dién todn hoc.
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Nhu vay c6 thé khang dinh, NL TD&LLTH gén lién véi cac thao tac tu duy co ban, va van
dung céc phuong phap suy luan, cach trinh bay lap luan trong qua trinh thyc hién céc hoat dong
toan hoc, cling nhu diéu chinh duoc cac giai phap thuc hién.

3.2. Mét sb biéu hién ciia ning lwe tu duy va 1ap luan toan hec cia hoc sinh trong chii
dé “Phwong phap toa d§ trong mit phang”

3.2.1. Ngi dung chui dé

Chu d& Phuong phap toa do trong mat phiang déu duoc dé cap ¢ ca ba bo sach: Chan troi sang
tao (Tran & cs., 2022), Két néi tri thirc véi cudce sdng (Ha & cs., 2022), Canh diéu (D & cs., 2022).
Riéng bo sach Chan trai sang tao gdm cac noi dung:

- Toa do cua vecto: toa do cua vecto dbi voi mot hé truc toa do; biéu thuc toa do cua cac
phép toén vecto.

- Buong thang trong mit phang toa d6: phwong trinh tham sé va phuong trinh tong quét cia
duong thang; vi tri tuong ddi caa hai duong thang; goc gitra hai duong thang; khoang céch tir mot
diém dén mot duong thang.

- Pudng tron trong mit phang toa d6 va tng dung.

- Ba duong conic trong mit phang toa d6 va tng dung.

Day 1a nhitng kién thic mai mé ddi voi hoc sinh (HS) béi tinh két ndi giira hinh hoc véi dai
s6; co s& cua viéc xem xét sy van dong cua cac dbi tuong toan hoc. Do d6 ¢6 nhiéu co hoi dé boi
dudng nang luc tu duy va 1ap luan todn hoc cho HS.

3.2.2. Mgt sé biéu hién néng hee tw duy va Idp ludn toan hoc cia hoc sinh

Can cir vao cac thé hién cia NL TD&LLTH, cin cir Va0 ndi dung chuong trinh, yéu cau can
dat ctia chii ¢& phuong phap toa do trong mat phang; tham khao céc nghién ctru cua Nguyén (2023),
chung t6i x4c dinh cac biéu hién NL TD&LLTH ciia HS khi hoc chii dé phuong phap toa do trong
mit phang.

a. HS thuc hién fuwong doi thanh thao cdc thao tic tr duy co ban khi GOVP dac biét phat
hién duwoc sir twong dong va khac biét trong nhiing tinh hudng firong doi phirc tap va ly gidi duroc
két qua cua viéc quan sat.

Chu dé “Phuong phép toa do trong miat phang” rat da dang vé noi dung, né gidp rén luyén
céc thao tac tu duy cho ngudi hoc nhu so sanh, phan tich, tong hop, dic biét hoa, khai quat hoa,
tuong tu,... phat hién sy tuong dong, khac biét trong noi dung kién thirc, phuwong phéap giai toan
toa d6 nham gilp cac em giai quyét tét cac van dé theo yéu cau cua qua trinh hoc tap.

b. HS véan dung dwoc cdc phirong phdp suy ludn dong thoi biét 1gp lugn hep 1i trong gidi
quyét cac van dé lién quan dén chi d@é “Phwong phdp toa dj trong mat phang

Khi gap mot van dé can giai quyét c6 lién quan dén cac kién thuc vé toa do trong mit phang,
ngudi hoc phai chi ra duoc chung ci, Ii 18 va phai biét 1ap luan hop li trude khi két luan 1a viéc
lam quan trong giup ngudi hoc giai quyét dung huéng va nhan duoc két qua chinh xac.

c. HS diéu chinh hodc gidi thich dwoc cach thirc GOVD Vé phirong dién toan hoc nhin ra
nhizng cach thizc khac nhau trong viéc GOVD

Viéc giai thich cach thitc GQVD theo phuong dién toan hoc nhin ra nhitng cach thirc khac
nhau trong viéc GQVD la mot yéu t quan trong vi n6 gilp cho HS nhin nhan van dé theo nhiéu
khia canh khac nhau va giai quyét ching mot cach hop Ii, chinh xéac nhat.

Cac biéu hién trén c6 mdi quan hé chat ché véi nhau, gan lién véi hoat dong hoc tap cua HS
trong hoc tap va van dung kién thuc chu dé.
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Trén co so khoa hoc trén, chung t6i dé xuat mot s bién phéap phat trién nang lyc TD&LLTH
cua hoc sinh.

3.3. Mt s6 bién phap gép phan phat trién ning lwe tw duy va 1ap luan cho hoc sinh
théng qua day hoc chi dé “phwong phap toa dd trong méit phang”

Trén co s& cac biéu hién caa NL TD&LLTH cua HS trong hoc tap chu dé; trén co s cach
thire phat trién nang luc, NL TD&LLTH duoc dé cap cua céac tac gia D6 (2018); Lé va Nguyén
(2020), ching t6i dé& xuat mot s6 bién phap bdi dudng nang luc tu duy va 1ap luan toén hoc cho
HS 16p 10 théng qua day hoc chu dé “Phwong phap toa do trong mit phang”

3.3.1. Bi¢n phép 1: Tdap luyén cho HS thuc hién linh hoat cdc thao tac tw duy co ban, phat
hién s tuwong dong khéc biét trong day hoc dinh nghia khdi niém, chitng minh cdc dinh |i va gidi
bai tdp chi dé “Phwong phdp toa dé trong mat phang”

Muc dich ciia bién phéap: Bién phap nay nham tap luyén cho HS thuc hién dugc cac thao tac
tu duy co ban, phét hién duoc su twong dong va khac biét trong céc tinh hudng hoc tap, mot thé
hién cia NL TD&LLTH.

Céch thizc thyc hién: Gido vién (GV) cho HS tap phan tich dinh nghia, phan tich, tim mbi
lien hé giira gia thiét va két luan cua dinh If, bai tap, van dung trong chang minh dinh Ii, giai bai
tap toan.

Vi du 1: Khi day phuong trinh tong quét cua duong thang, GV yéu cau HS giai bai toan:

“Trong mdt phang toa dé OXY, dwong thang d di qua diém M, (XO; yo) va nhdn vecto N1 = (a;b)
(v6i i = 0) Lam vecto phdp tuyén. Tim didu kién can va du dé diém M (X,Y) thuge dieong thang
d”.

Hoat déng ciia GV Duwr kién hoat dong cia HS
buong thang d diqua M, (X,;Y,)
Giathiét |va co vecto phap tuyén (VTPT)

GV: Hiy xéc dinh gia thiét va két luan

cua bai toan néu trén? n f(a;_b) - _
PO biéu kién can va du dé diém M
Két luan )
thuoc d .
N . ﬁ = a’b A " \ 2
GV: Vecto ri 1a VTPT ciia dusng HS: Vecto ( ) la VTPT cua duong tha}ng d
thing d ta suy ra diéu gi? nén gia cua vecto A vudng gdc voi dudng thang d

HS: Bé diém M thudc duong thang d thi gia cua
M, M ciing s¢ nam trén duong thang d . Do d6 gia
cua M,M vubng goc véi gia cua ri.

HS: Khi d6 M,M.i=0.

Taco MM =(x—%,;y—Yo)

GV: MOM vuong goc véigiacua n ta | pg M,M.ii=0

suy ra diéu gi?

GV: Gia cia M,M nhu thé nao khi
diém M thudc d ?

& a(x=%)+b(y-Y,)=0 Hay
ax+by+c=0 (trong d6 ¢ =—ax, —by,)

GV: Tap hop cac didm M thuoc | Tap hop cac diém M thuoc duong thang d co
duong thang d c6 phuong trinh 1a gi? | phuong trinh 1a: ax+by+c=0
GV: Khai quét van dé
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Trong mat phang toa do OXy , moi dudng thing déu c6 phuong trinh téng quét dang
ax, +by, +c=0, Vvéi @ va b khong dong thoi bang o .

Nguoc lai, mdi phuong trinh dang ax, +by, +c=0, véi @ va b khong dong thoi
bang 0, 1a phuong trinh cua mot duong thang, nhan i = (a;b) 1a VTPT.

Tir d6 yéu cau HS phat hién sy twong dong, khéc biét gitta phuong trinh tong quét cia duong
thang va phuong trinh tham sé da duoc hoc trude dé trong mit phang toa do OXy thdng qua bai
toan sau: Lap phuong trinh tham s, phwong trinh tong quét cua dudng thang A di qua hai diém
A(L6) va B(3;3).

- Lap phuong trinh tham sdcua A

AB =(2;-3) 1a VTCP cua A

Vi A qua A(16) hodc B(3;3) nén c6 phuong trinh tham s6 la:

{x =1+2t hodc {x =3+2t (t<R).

y=6-3t y=3-3t

- Lap phuong trinh tong quat cua A :

AB = (2; —3) la VTCP cua A néntasuyra i=(3;2) lamot VTPT cia A

VI A qua A(1;6) nén c6 phuong trinh téng quat la:

3(x—1)+2(y—6)=0<>3x+2y—-15=0.

Nhu vy, néu so sanh gitra hai cach 1ap phuong trinh tham sb va phuong trinh tong quét cua
mot duong thang di qua hai diém cho trudc, ta thdy c6 nét tuong dong va khac biét.

- Sy twong dong: déu 12 1ap phuong trinh duong thang biéu thi méi lién hé giira cac dai lugng
X va y trong mit phiang toa do OXy .

- Su khac biét: dbi voi phuong trinh tong quat biéu thi su lién hé truc tiép gitra hai dai lugng
X VA y ; con dbi véi phuong trinh tham s thi biéu thi sy lién hé gitra hai dai luong X va y théng
qua t (vai t la tham sé) trong mat phang toa do OXY .

3.3.2. Bién phap 2: Tdp luyén cho HS ldp ludn, trinh bay ré can ci cuia céac két lugn trong
gidi quyét cac vdn dé toan hoc lién quan dén phirong phdp toa dg trong mat phang

Muc dich cua bién phap: Gilp HS biét 1ap luan dé giai quyét van dé, biét xac dinh céc cin
clr & ting budc két luan.

Cach thic theee hién: GV xay dung hé thong cau héi goi mé gitp HS xéc dinh cac gia thiét,
két luan cua bai toan, xac dinh cac can cit & tung budc két luan.

Vi du 2: Trong mit phang toa do OXy, hai A
duong cao BH va CK lan luot ¢6 phuong K A
trinh 12 2x-y+3=0 va 3x+2y-6=0. Viét
phuong trinh téng quét cia duong thang chia
canh BC.
B C
Hinh 2

Sau khi GV cho HS phan tich, lap luan dé tim cach giai bai toan. GV cho HS trinh bay bai
giai c6 can ct.
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Két qua mong doi HS c6 thé trinh bay duoc nhu sau:

Cac két lugn Cac can cir
VTPT cua AB: fi,, =(2;-3) AB L CK (g =0)
Phuong trinh téng quét cia dudng thing AB | Pudng thang di qua diém M (Xo:Yo) Nhan
la AB:2(x+4)-3(y+1)=0 fi=(a;b) 1am VTPT ¢6 phuong trinh tong
< 2x-3y+5=0 quat la a(x—x,)+b(y—y,)=0
Toa d¢ diém B(-11) B=AB N BH
VTPT cua AC : fi,. =(12) AC L BH (fi,c fig, =0)
Phuong trinh tong quét ctia duong thing AC | Puong thang di qua diém M (x,;y,) nhan
la AC:1(x+4)+2(y+1)=0 fi=(a;b) 1am VTPT c6 phuong trinh tong
& X+2y+6=0 quatla a(x—x,)+b(y—-y,)=0
Toa do diem C (6;-6) C =ACNCK
BC=(7;-7) Toa @ vecto BC = (X, —Xg: Y —Ys)
VTPT cua BC: fige =(L1) Age.BC =0
Phwong trinh téng quét cia duong thing BC | Puong thang di qua diém M (Xo:Yo) Nhan
qua B(-11) c0 VTPT fi,. =(1;1) la: i =(a;b) lam vecto phap tuyén c6 phuong
BC:1(x+1)+1(y-1)=0<=x+y=0 trinh tong quat 1a a(x—x,)+b(y—y,)=0

Nhu vay, qua Vi du trén, GV da giup HS rén luyén phan tich tim 15i giai bai toan; biét lap
luan va trinh bay loi giai ¢o can ctr.

3.3.3.Bi¢n phap 3: Tap luyén cho HS diéu chinh hodc gidi thich diroc cach thire GOVP vé
phirong dién toan hoc dé nhin ra nhing céach thizc khac nhau trong viéc GOVP, lya chon loi gidi
t0i weu

Muc dich cua bién phap: Gitp HS c6 thoi quen nhin bai toan duéi nhiéu goc do khac nhau,
tir d6 c6 nhitng cach 1ap luan khac nhau dé tim céch giai bai toén.

Céch thic thuc hién: GV lua chon hé théng bai tap tap c6 nhiéu cach giai, huéng dan HS
suy luan cac huéng khac nhau dé tim céc cach giai khac nhau.

Vi du 3: “Trong mit phang toa do OXy, cho ba diém A(2;-1), B(12) va C(2;—4). Tinh
dién tich tam gidc ABC ”.

GV: Vi gia thiét trén ¢ nhitng dinh huéng nao co thé tinh dugc dién tich tam gidc ABC ?
(cAu hoi phu dy kién: Hay liét ké cac cong thirc dé tinh dién tich tam giac da hoc?, can ¢é nhitng
yéu t6 nao dé tinh dién tich tam giac bang cac cong thic vira néu?)

Két qua mong muédn: HS c6 thé tim duoc hai huéng giai:

Huéng 1: Tinh d6 dai ba canh cua tam giac ABC , sir dung cdng thicc Heron dé tinh dién
AB+ AC +BC

> .

Huéng 2: Dua vao cong thic tinh khoang céach tir mot diém dén mot duong thang dé tinh
chiéu cao AH , tinh d¢ dai doan thang BC. Sau d6 ap dung cong thic tinh dién tich tam giac

ABC la S, =%AH.BC.

tich tam gidc. ABC 12 S, = |/p(p— AB)(p—AC)(p-BC) véi p-
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- i vai cach 1, HS can nha kién thuc cii 1a tinh d6 dai doan thang dé tinh do dai cac doan
thang AB, AC,BC va nhg cong thic tinh dién tich tam giac ABC khi biét do dai ba canh (cong
thirc Heron). Sir dung cdng thirc Heron dé tinh dién tich tam gidc ABC .

- B4i vai cach 2, HS chi can viét phuong trinh téng quéat cua dudng thang BC, sau do st
dung cdng thirc tinh khoang cach tir diém A dén dudng thang BC, tinh d6 dai doan thiang BC . Sir
dung cong thic tinh dién tich tam giac ABC .

Nhu vay, cach giai quyét tha 2 HS ¢ thé giai quyét bai toan nhanh chéng va dé dang hon.

4, Két luan

Phat trién NL TD&LLTH trong day hoc chii dé phuong phap toa do trong mét phing s& gop
phén phat trién nang lyc toan hoc trong vi¢c thuc hién ddi méi day hoc toan theo hudng tiép can
nang lyc. Co nhiéu cach tiép can trong day hoc phat trién nang luc, cac bién phap néu trén néu
duoc thuc hién mot cach linh hoat trong day hoc chu dé s& co hiéu qué trong phat trién NL
TD&LLTH.
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