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ABSTRACT

In the context of the current general education reform, developing students'
mathematical thinking and reasoning competencies is considered a key
mission to improve the quality of teaching mathematics. This ability not only
helps students deeply understand the nature of knowledge but also forms the
ability to think logically, critically and creatively in problem solving. The
study proposes three measures to develop students' mathematical thinking and
reasoning abilities in teaching the topic “Triangle relations” (Mathematics
10). In the teaching process, teachers need to flexibly apply the proposed
measures to accommodate student’s characteristics, level and learning

interests; encourage them to actively observe, analyze and present solutions
to problems according to their understanding; ultimately forming logical
thinking and reasoning competencies and know how to compare, analyze,
generalize and flexibly apply triangle relations to solve mathematical
problems as well as practical problems.

1. Mé dau

Mot trong nhimg muc tiéu cia Chwong trinh gido duc phd théng mén Toan 2018 1a phat trién ning luc toan hoc
cho HS, bao gdbm: nang lyc tu duy va lap luan toan hoc (TD&LLTH); nang lyc md hinh héa toan hoc; nang luc giai
quyét vin dé toan hoc; ning luc giao tiép toan hoc va ning luc st dung cong cy, phuong tién hoc Toan (Bo GD-DT,
2018). Do vdy, ning lyc TD&LLTH la mét trong nim nang lyc toan hoc can hinh thanh va phat trién cho HS phd
thong, phu hop v6i dinh hudng d6i méi gido duc.

Trong nhiing nam gin day, & Viét Nam di co nhleu cong trinh nghién ctru vé nang lyc TD&LLTH. Nguyén Duong
Hoang va Nguyen Thi Ngoc Hanh (2023) da dé xuat mot s bién phap phat trién nang luc TD&LLTH cho HS trong
day hoc chu dé Khoi da dién (Toan 12). Pham Thi Kim Chau va Nguyén Vin Bé (2023) dé cép day hoc chu dé “S6
va phép tinh” trong chuong trinh Toan 5 theo huéng phat trién nang lyc TD&LLTH cho HS. D4 Vin Hing va Nguyen
Quyét Chién (2023) da dé xuat 3 bién phap phat trién nang lyc TD&LLTH cho HS trong day hoc cac dang toan chuyen
dong déu (Toan 5). Pham Huyén Trang va cong su (2023) da dé xuat mot quy trinh day hoc giai toan nham phét trlen
nang lyc TD&LLTH cho HS va minh hoa quy trinh ndy trong day hoc ni dung “Giam mot s0” (To4n 3),..
nhién, van can c¢6 nhitng nghiéu ctru siu hon vé viéc phét trién ning luc TD&LLTH véi timg ndi dung cu thé de nang
cao chat luong day hoc mén Toan & phd thong, dap Gmg muc tidu phat trién niang luc cho ngudi hoc. Trong bai bao
nay, chiing i sir dung phuong phap nghién ctru li luan dé phén tich, tong hop céc cong trinh nghién ctru, 1am 13 co
s6 11 ludn va cac khai niém trong tam nhu “nang lyc” va “nang luc TD&LLTH”, biéu hién cua nang lyc TD&LLTH
cua HS trong day hoc cha dé “Heé thirc lugng trong tam gidc” (Toan 10); tiép d6 dé xudt mot s6 bién phap phat trién
ning lyc nay cho HS trong day hoc chii d& “Hé thirc lugng trong tam giac” (Toéan 10).

2. Két qua nghién ciru
2.1. Mjt 56 vin dé li lugn
2.1.1. Nang lyc tw duy va ldp lugn toan hoc

Nang lyc TD&LLTH la nang lyc thuc hién dugc cac thao tac tur duy nhu: so sanh, phan tich, téng hop, dac biét
hoa, khai quat, twong tu, quy nap, dién dich; chi ra duoc chiing ct, 1i 1€ va biét 1ap luan hop li trude khi két luan; giai
thich hodc diéu chinh dwoc cach thirc giai quyét vén dé vé phuong dién toan hoc (B GD-DT, 2018). Nang luc
TD&LLTH ciia HS dugc thé hién thong qua kha nang phét hién, phén tich, chimg minh va danh gia van d&, ciing
nhu biét dién dat va bao vé quan diém toan hoc ctia ban than (Nguyén B4 Kim, 2015). Do vy, viéc phat trién ning
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lyc TD&LLTH giap HS khong chi nam duoc kién thirc ma con hoc duge cach suy nghi va lap luan logic, sang tao
trong qua trinh giai quyét vin d& (Nguyén Hiru Chau, 2017).

Nang lyc TD&LLTH cua HS THPT gom céc biéu hién sau: (1) Thyc hién dugc tuong dbi thanh thao cac thao
tac tu duy, dic biét phat hién dugc sy trong déng va khac biét trong nhitng tinh huéng tuong dbi phure tap va li giai
duoc két qua cia viée quan sat; (2) Str dung dugc cac phuong phap 1ap luan, quy nap va suy dién dé nhin ra nhimg
cach thirc khac nhau trong viéc giai quyét van dé; (3) Néu va tra 101 duoc cau hoi khi 1ap lun, giai quyét van dé; giai
thich, chimg minh, diéu chinh dwgc giai phap thyuc hién vé phuong dién toan hoc (Bo GD-DT, 2018).

2.1.2. Biéu hién nang lyc tw duy va ldp ludn todn hoc cua hoc sinh trong day hoc chi dé “Hé thirc luong trong tam
giac” (Toan 10)

Yéu ciu can dat ciia chu dé “Hé thirc lwong trong tam giac” (Toan 10): - Nhan biét dwoc gia tri lwong giac cia
mot goc tir 0° dén 180°; - Tinh dwoc gia tri luong gidc (dung hodc gan dung) cua mot goc tir 0°dén 180° bang may
tinh cAm tay; - Gidi thich dugc hé thitc lién hé gitta gia tri lugng gidc clia cadc goc phu nhau, bu nhau; - Giai thich
duoc cac hé thitc lwong co ban trong tam giac: dinh 1i Cosin, dinh li Sin, cong thirc tinh dién tich tam giac; - Mo ta
dugc cach giai tam giac va van dung dugce vao viée gidi mot s0 bai toan ¢6 noi dung thyc tién (vi du: xac dinh khoang
cach giira hai dia dlem khi gap vét can, xac dinh chiéu cao ciia vét khi khong thé do truc tiép,...) (B6 GD-DT, 2018).

Dua trén cac yéu cau can dat cua chu dé “Heé thirc luong trong tam giac” (Toan 10), khai niém va biéu hién niing
luc TD&LLTH cta HS THPT, chung t6i xay dung mot s6 biéu hién cu thé cua nang lyc TD&LLTH & HS THPT
trong day hoc chi1 @ nay nhu sau (xem bang 1):
Cic biéu hién ning lyc TD&LLTH

cia HS THPT

Bi¢u hién ciia ning lyc TD&LLTH ¢ HS THPT
trong day hoc chu dé “Hé thirc lwong trong tam giac”
- Thiét 1ap dwoc mdi quan hé giita cac yéu t6 clia tam gic
(céc canh, goc, dudng cao, trung tuyén, ban kinh duong tron

Thyc hién dugc twong d6i thanh thao cac thao
tac tu duy, dac biét phat hién dugc su tuong déng
va khéc biét trong nhimg tinh hudng tuong ddi
phtc tap va i giai dugc két qua ciia viée quan sat

noi tiép va ngoai tiep). ‘

- Thyc hién dugc cac thao tac phan tich, téng hop, dac biét
hoa, khai quat hoa, triru tugng hoa dé xay dung mdi lién hé
gilra cac dai lugng trong tam gidc thong qua céac dinh li (dinh
1i Sin, dinh 1i Cosin, cac cong thirc tinh dién tich,...), cling
nhu gidi cac bai todn.

Sur dung dugc cac phwong phap 1ap luén, quy nap
va suy dién d€ nhin ra nhiing cach thirc khac nhau
trong viéc giai quyét van dé

Str dung dugc cac phuong phap 1ap luan quy nap va suy dién
trong cac dang toan v€ hé thirc luong: - Tim, xéc dinh cac
yéu t6 ctia tam gidc; - Thiét lap, blen ddi, chimg minh cac hé
thire luong; - Giai céc bai toan vé tinh canh, goc, hodc dién
tich cuia tam giac.

Néu va tra 101 duoc cdu hoi khi 1ap luan, giai quyét
van d¢; giai thich, ching minh, diéu chinh dugc
giai phap thuc hién vé phuong dién toan hoc

- Néu va tra 10i duoc cau hoi khi 1ap luan, giai quyét cac bai
toan vé chii & He thic luong trong tam gidc.

- Giai thich, chimg minh, diéu chinh dugc giai phap thuc hién
khi giai cac bai toan chu dé “Hé thirc luong trong tam giac”
(Toén 10).

2.2. Pé xudt mjt sé bién phdp phdt trién néng luc tw duy va ldp lugn todn hoc cho hoc sinh trong day hoc chii dé
“H¢ thirc lwgng trong tam gidc” (Todn 10)

Dua trén cac biéu hién cia nang lyc TD&LLTH ciia HS THPT, tham khao céc bién phap phét trién ning luc
TD&LLTH cho HS THPT trong cac nghién ctru ctia Nguyén Duong Hoang va Nguyén Thi Ngoc Hanh (2023),
Nguyén Vin Khang va Lé Hoang Mai (2024), Nguyén Van Thun va cong su (2023), chiing t6i dé xuét 3 bién phap
phat trién ning lyc nay cho HS trong day hoc cha dé “Heé thirc lugng trong tam giac” (Toan 10) nhu sau:

2.2.1. Rén luyén cho hoc sinh thao tac tie duy so sanh trong day hoc chii dé “Hé thirc heong trong tam gide”
(Toan 10)

* Muc dich ciia bién phdp: Gitp HS hiéu sdu mdi lién hé giita cdc yéu tb ciia tam gidc (cac canh va cac goc),
gilra cac cong thure (dinh li Sin, dinh 1i Cosin, cong thirc Heron, cong thurc tinh di¢n tich theo hai canh va goc xen
giita,...). Nho d6, HS khong chi nim vimg kién thirc ma con hinh thanh tur duy so sanh, phén tich, tong hop va lua
chon dugc phuong phép giai thich hop. Bién phap nay ¢6 nhiéu co hoi cho HS phat trién biéu hién 1,2 cia ning luc
TD&LLTH.
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* Cach thirc thuc hién bién phap: “So sanh” 1a xac dinh sy giéng va khéc nhau cua cac sy vat va hién tuong;
mudn so sanh hai su vat (hién tuong), ta phai phan tich cac dAu hiéu, cac thudc tinh ban chat gilra chung, dbi chiéu
cac dau hiéu, thudc tinh d6 v6i nhau, rdi tong hop lai xem hai sy vat d6 co gi gidng va khac nhau (Polya, 1997). Do
vy, dé rén cho HS thao tac tur duy so sanh, GV ¢6 thé t6 chirc cac hoat dong hoc - tap nham gitip HS hinh thanh va
rén luyén thao tac so sanh theo cac budc sau: - Néu ndi dung, dbi trong toan hoc can so sanh; - Xac dinh cac tiéu chi
can so sanh, ching han nhu mbi quan hé giita canh va goc trong tam gidc, gitra cac cong thuce tinh dién tich, hodc
gilta cac dang bai toan vé hé thirc lwong; - Thong qua hoat dong hoc tap ctia HS theo ca nhan hodc theo nhém nho
dé tim ra nhimg diém giong va khac nhau giita cic cong thirc, dinh 1i, hodc phuong phéap giai bai toan; - Cho cac
nhom trinh bay két qua so sanh dudi dang bang, so dd hodc 16 dién gidi; GV quan sat, dinh hudng, nhén xét va dua
ra két luén.

Vi dy: So sanh gitta dinh li Sin va dinh 1i Cosin trong tam giac, ttr d6 rut ra cach van dung tirng dinh li trong qua
trinh giai quyét cdc van dé toan hoc.

Pé thuc hién nhiém vu nay, GV hudng dan HS thyc hién cc hoat dong sau: - Noi dung ciia dinh li Sin trong tam

b
giac: “Trong tam gidc ABC: 'a == .c =2R . Noi dung cua dinh li Cosin: “Trong tam giac ABC:
sin4 sinB sinC

a?=b*+c*>—-2bc.cos A4, b =a*+c* - 2accos B, c? =a®> +b* —2bccosC ;- Xac dinh cac tiéu chi cin so
sanh nhu: dang cong thirc toan hoc, méi lién hé giita cac yéu td trong tam gidc, muc dich sir dung chinh, ¥ nghia hinh
hoc,...; - Td chtrc cho HS ¢6 thé hoat dong ca nhan hodc theo nhém nhd dé timra nhiing diém giéng va khac nhau
gitta cong thirc ctia dinh 1i Sin va dinh 1i Cosin; - Cho cac nhom trinh bay két qué so sanh duéi dang bang, so d6 hodc
10i dién giai; GV nhan xét, chinh xac hoa kién thrc.

Viéce t6 chite cho HS so sanh gifta dinh 1i Sin va dinh 1i Cosin gitip cac em hiéu sau ban chét ciia céc h¢ thirc
lwong trong tam gidc, nhan thdy tuy hai dinh li nay ¢6 hinh thirc biéu dién khac nhau, nhung déu cho thiy méi lién
h¢ chat ché gitra canh va goc trong cing mdt tam giac. Khi HS nim vimg nhimg dlem giong (cung mo ta mbi quan
hé canh - goc) va diém khac (vé cong thirc, didu kién 4p dung, cac dang dir kién can biét,...), cic em s& ning cao
duoc kha nang Iya chon phwong phap giai mot bai toan cho phit hop, biét van dung linh hoat trong hoc tap. Tir két
qua so sanh, HS s€ nhan théy dinh li Sin thich hgp van dung khi bidt do dai cac cap canh va goc d6i dién ctiia mot
tam giac, con dinh li Cosin thich hgp van dung khi biét 6 dai hai canh va goc xen giira hai canh d6, hodc d¢ dai ba
canh clia mot tam giac. Thong qua vi du nay, HS rén luyén duoc thao tic tw duy so sanh, phan tich va tong hop, tir
d6 hinh thanh va phat trién duoc tu duy. Day 1a nén ting cia cac biéu hién 1 va 2 trong nang lwe TD&LLTH cua HS
THPT.

2.2.2. Ren luyén cho hoc sinh thao tdc phan tich va tong hop khi gidi quyét van dé trong day hoc chii dé “Hé thirc
lwong trong tam giac” (Todn 10)

* Muyc dich cua bién phdp: Rén luyén cho HS thao tac phén tich va thao tac tong hop nham gitp cac em: - Phan
tich mot bai toan, van dé thanh cac yéu t0, moi ‘quan h¢, dir kién dé nhan ra hudng giai quyet - Tong hop céc kién
thire, két qua riéng 1é di c6 dé giai quyét mot van de hoan chinh, hodc khai quat hoa thanh két luan chung. Viéc rén
luyén déng thoi hai thao tac nay gitip HS phat trién tu duy logic, linh hoat va c6 hé thong; nang cao kha ning van
dung tong hop cac dinh li, cong thirc vao giai quyét van dé; hiéu sau ban chét cac hé thirc lvong ma khong chi dimg
lai & viéc ap dung may moc cong thirc. Do véy, bién phap nay ¢6 nhidu co hoi phét trién cho HS biéu hién 1,2, 3 cua
nang luc TD&LLTH. ,

* Cdch thirc thuc hién bién phap: Trong day hoc chu de “Hé thue lugng trong tam giac”, GV ¢6 thé rén luyén
cho HS thao tac phan tich va tong hop trong qua trinh giai quyét vin dé thong qua cac bude sau: (1) Huong dan HS
phén tich van de Xac dinh yéu t6 da biét - can tim - mdi quan hé giira cac yéu to. HS c6 thé tach bai toan thanh cac
bai toan nho, mdi bai toan g v6i mot cong thire hodc dinh 1i thich hop (dinh 1i Sin, dinh 1i Cosin, cong thirc tinh
dién tich,...); (2) Huéng dan HS tong hop van dé: Sau khi phan tich va giai quyét timg phén, HS lién két cac két qua
dé xay dung phuong an giai quyét van dé hoan chinh, tir d6 rat ra nhan xét hodc két luan khai quét. Sau d6, GV danh
gia va tong két van dé.

Vi du: Gia sit CD = h 1a chidu cao ciia thap, trong 6 C 14 chan thap. Chon hai diém A4, B trén mit dét sao cho ba

diém 4, B, C thing hang, ta dwgc AB =24m, CAD = 63°; CBD = 48° . Tinh chiéu cao ctia thap.
Sau khi cho HS tim hiéu dé bai, GV huéng dan cac em rén luyén thao tac phan tich va tong hop nhur sau:
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But6e 1: Hudng dan thao téc phan tich (huéng dan D
HS rén luyén ki nang phén tich ngugc): GV hudng dan
cho HS phén tich cac yéu t6 ciia bai toan dé nhan thiy
duogc tam gidc ACD vudng tai C va da biét goc A, do do
dé tinh CD, can biét d dai canh AD hoic AC. Tiép do,
dé tinh canh 4D, ta xét tam gidc ABD, do tam giac nay
da biét canh AB va goc B nén can tinh thém mét yéu t6

nita 1a canh hodc goc cua tam giécaABD. )
Buoc 2: Huong dan thao tac tong hop. Ap dung tinh - i
chat goc ngoai cla tam giac ABD tai dinh 4, ta co: i | de‘ - B
ADB = CAD — ABD = 63’ —48° =15°. Ap dung dinh inh (Nguon: T gid)
AD  AB sin48’ .
1i Sin trong tam giac ABD, ta co: 0B = “uD’ hay 4D = % Ap dung h¢ thic lugng trong tam giac

vudng ACD, ta cd CD = AD.sin A , thay s6 vao ta dugc chiéu cao CD = 61,4 mét.

Qua vi du trén cho thdy, phan tich va tong hop 1a hai thao tac c6 mbi lién hé chit ché, khong thé tach 101 trong
qud trinh tr duy. Thao tac phén tich gitp HS hiéu sdu hon ban chét kién thirc, xac dinh dwoc hudng giai va méi quan
hé giita céc yéu td clia bai toan; con tong hop gitip hé thong hoa két qua phan tich mot cach logic, tir d6 trinh bay
duoc 101 giai hoan chinh.

2.3.3. Rén luyén thao tdc khai quat hda cho hoc sinh trong day hoc chi dé “Hé thire hrong trong tam gidc” (Todn 10)

* Muc dich ciia bién phdp: Giap HS: - Nhan ra diém chung, ban chét cia cic bai toan cu thé. Qua do, gitip HS
hinh thanh khai niém, dinh 1i va cong thirc toan hoc mét cach tu nhién; - Biét mo rong kién thirc tir trudng hop riéng
sang trudng hop tong quat, tir d6 phat trién tu duy logic, ning luc 1ap luin va kha nang sang tao trong hoc tap mon
Toén. Viée rén luyén thao tac khai quat hoa trong day hoc gitip HS khong chi “biét 1am” ma con “hiéu vi sao lam
nhu vy”, biét tim ra quy ludt chung dé 4p dung vao nhimg tinh huéng méi. Bién phap nay ¢6 nhiéu co hoi phat trién
cho HS biéu hién 1, 2 va 3 ctia nang lyc TD&LLTH.

* Cach thiec thwc hién bién phdp, gdm céc budc sau: (1) Giai quyét truong hop riéng, sau d6 dit cu hoi cho HS
xem két qua nay con dang trong cac trudng hop khdc hay khong?; (2) Tim quy ludt chung thong qua céc thao tac so
sanh, phan tich; (3) Mo rong va khai quat van dé bang ki hiéu, biéu thirc toan hoc hodc phat biéu tong quat, qua d6
cung c6 kha nang 1ap luan logic; (4) Giao céc bai toan trong tw nhung m¢ rong hodc bién dbi dir kién, qua d6 gitp
HS ap dung kién thirc da khai quat (néu o).

Vi du: Xay dung dinh li Sin trong tam giac tr mot trudng hop riéng cia tam giac.

. BC . AC
(1) Xét mot truong hop riéng clia tam giac ABC 1a tam giac vuong tai C. Khi do: sin 4 = T va sinB = B’
BC  AC
sind sinB

GV dit cau hoi: Néu tam giac khong vudng, li¢u cong thire (1) con dung khong? N
(2) Tim quy luat chung: GV hudéng dan HS xét tam giac ABC bat ki, vé duong cao 4H , sau d6 hudng dan HS

suy ra = AB (1) (trong d6 sinC = sin 90° = 1).

. AH . AH AB  AC
tinh dugc sinB=——, sinC=——, suy ra AH = AB.sinB=AC.sinC, tr d6 ta c06 ——=——. Sau khi
AB AC sinC sinB
thue hién phép bién doi twong tir cho trudng hop ké duong cao ctia tam giac ABC tir goc B va C, HS dé dang nhan
b
ra quy luét chung .a = = .c (v6iAB=c,AC=b,BC=a).

sind sinB sin
(3) M6 rong va khai quat van dé: Ké duong kinh BD ciia duong tron ngoai tiép tam giac ABC, ta ¢6 goc 4 va

BDC bang hodc bu nhau, suy ra sin 4 =sin BDC , hay =2R. Tir do, ta c6 két qua tong quat hon

sin 4
a b c Ntk et 1o .
—— =——=——="2R, day chinh la dinh li Sin trong tam giac.
sind sinB sinC
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Thong qua vi du trén, HS khong chi ndm viing dinh li Sin ma con ty kham pha va hinh thanh dinh li nay bang
qua trinh tr duy khéi quat hoa. Didu nay gitip cac em hiéu sau ban chit mdi quan hé giita canh va goc trong tam giéc
va phat trién tu duy logic, kha ning lap luan va giai quyét cac van dé twong t.

3. Két luan

Bai béo da dé cap mot s van dé li luan va dé xudt cac bién phap su pham nham phat trién nang lyc TD&LLTH
cho HS. Cac bién phap dugc minh hoa théng qua céc vi du cu thé va c6 thé van dung linh hoat trong thyc tién giang
day. Viéc van dung céc thao tac tr duy mot cach co dinh hudng khong chi giup HS h1eu sdu ban chét kién thirc ma

con hinh thanh théi quen 18p luén logic, tu duy phan bién va c6 kha nang khai quat hoa van dé toan hoc. Dé nang cao
hiéu qua day hoc theo dinh huéng phat trién nang lyc TD&LLTH cho HS, GV can da dang hoa céc hinh thirc day
hoc, két hop giira lam viéc ca nhan, nhom nho va thao luan chung dé phat huy tinh tich cyc ciia HS, gitip cac em chi
dong kham pha, phat hién va giai quyet van dé thay vi chi ghi nhé cong thirc; dong thoi khai thac céc tinh hudng
thue tidn gin voi noi dung toan hoc nham gitip HS hiéu sau kién thirc. Tuy nhién, bai bao méi chi dimg lai & viée
phan tich 1i luan va dé xuat bién phap & dang li thuyét, chua co dleu kién kiém ching thuc nghiém trong thuc tién
day hoc dé danh gia muc do hiéu qua cua cac bién phap trong thuc té. Trong nhig nghién ctru tlep theo, ching t6i
s& trién khai thie nghiém su pham dé kiém chimg hiéu qua va tinh kha thi ctia cic bién phap da dé xuét; dong thoi,
mé rong nghién ctru sang cic chii d& khac trong chwong trinh mén Toan & THPT nhim x4y dung hoan thién hon hé
théng bién phap phat trién nang lyc TD&LLTH cho HS.
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