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1. Mé dau

Dinh huéng d6i méi can ban va toan dién gido duc ¢ nudc ta hién nay 1a “chuyén manh qué trinh gido duc tir chit
yéu trang bi kién thirc sang phét trién toan dién ning luc va pham chat ngudi hoc” (Ban Chap hanh Trung wong,
2013). Trong d6, ning luc tu duy va 1ap luan toan hoc (TD&LLTH) la mét trong nhitng nang luc co ban, can duoc
hinh thanh va phét trién cho HS THPT (B GD-DT, 2018a). D6i v6i HS ph thong, ning luc todn hoc ciia cac em
thé hién trong qué trinh giai quyét nhiing van dé & mén Toén, van dung mdn Toan vao cac mdn hoc khéc va giai
quyét van d& thyc tidn. Noi dung mén Toan thuong mang tinh logic, triru tuong, khéi quét (Bo GD-PT, 2018a).
Do d6, dé HS hiéu va ndm viing c4c kién thic toan hoc, chuong trinh mén Toan & truong phd théng can bao dam su
can déi giira “hoc” kién thite va “van dung” kién thiic vao gidi quyét van dé cu thé. Dé hiéu va van dung dugc toan
hoc vao cac van dé cu thé thi HS can phai ¢6 nang lyc TD&LLTH.

Trong day hoc Toan, hoat dong giai todn gilp nguoi hoc dugc trai nghiém, tap luyén c&c hoat dong thuc hanh,
van dung kién thire, phuong phap todn hoc vao giai quyét nhitng van dé trong va ngoai mon Toan; HS can thuc hién
c&c hoat dong nhat dinh, bao gém ca nhan dang va thé hién dinh nghia, dinh If, quy tic hay phuong phap, nhing hoat
dong toan hoc phuc hop, hoat dong tri tué phd bién, hoat dong tri tué chung va hoat dong ngén ngit (Nguyén Ba
Kim, 2017). Do vay, day hoc giai toan ¢ nhidu co hoi dé phét trién nang luc TD&LLTH cho HS. Bai béo trinh bay
khai niém “ning lyc” va “nang lyc TD&LLTH”, dé xuat quy trinh day hoc giai toAn nham phét trién ning luc
TD&LLTH cho HS ¢ truong THPT va minh hoa quy trinh ndy théng qua day hoc giai toan noi dung “Ham so bac
hai va do thi” (Toan 10).

2. Két qua nghién ciru
2.1. Co sé i lugn
2.1.1. Khéi niém “nang luc”

C6 nhiéu quan diém va cach tiép can khac nhau vé khai niém “nang luc”. Theo Tir dién tiéng Viét: Nang lyc 1a
dic diém cua ca nhan, thé hién mirc do thong thao - tic 1a c6 thé thyc hién mot cach thanh thuc va chic chan mot
hay mot s dang hoat dong nao do (Hoang Phé va cong su, 2008). Theo Ru-Dich (1963), ning luc 13 ban chat tam Ii
cua c4 nhan; ngudi c6 nang luc thi c¢é thé thyuc hién tét hoat dong nay hay hoat dong khac. Theo Gonobolin (1976),
ning lyc 1a nhiing thudc tinh tam li riéng I¢ ciia ca nhan, nho nhiing thugc tinh ndy ma con ngudi hoan thanh tét mot
hoat dong nao d6 va méc du phai bo ra it sirc lao dong nhung van dat két qua cao. Theo Nguyén Loc va Nguyén Thi
Lan Phuong (2016): Ning lyc ciia mot nguoi 1a noi dén kha nang két hop céc kién thie, ki niang (nhan thic va thuc
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hanh), thai d6, dong co, cam xdc, gia tri, dao dirc dé thuc hién cac nhiém vu trong bdi canh, tinh huéng thyc tién cé
hiéu qua. Theo Nguyén Thu Ha (2014), nang luc Ia su két hop cuia cc kha nang, pham chét, thai do caa mot c& nhan
hoic t6 chire dé thuc hién mot nhiém vu ¢6 hidu qua cao.

Trong bai bao nay, ching toi dong nhat voi quan diém ctia Chwong trinh gido duc phd thong 2018: Nang luc 1a
thudc tinh ca nhan dugc hinh thanh, phét trién nho t6 chat san c6 va qué trinh hoc tap, rén luyén, cho phép con ngudi
huy dong tong hop céc kién thirc, ki ning va céc thudc tinh ca nhan khac nhu himg tha, niém tin, y chi,... thuc hién
thanh cong mét loai hoat dong nhat dinh, dat két qua mong mudn trong nhimg diéu kién cu thé (B GD-DT, 2018b).
2.1.2. Khai ni¢m “nang luc tw duy va Igp lugn toan hoc”

Theo Nguyén Quang Uén va cong sur (2012): Tu duy 1a mot qué trinh tam If phan anh nhiing thudc tinh ban chét,
mdi lién hé va quan hé bén trong c6 tinh quy luat caa su vat, hién tuong trong hién thuc khéch quan. Theo Lithner
(2008): Lap luan la mot hoat dong, la qua trinh 1ap ludn, trong do sir dung tr duy dé di dén mot két luan hoic dua ra
mot nhan dinh mai dang. Trong bai béo nay, ching tdi tiép can khai ni¢m “nang lyc TD&LLTH” theo quan diém cia
B6 GD-DT (2018a): Nang luc TD&LLTH thé hién thdng qua viéc HS thyuc hién dugce céc thao tac tu duy nhur: so sanh,
phan tich, tong hop, dc biét hoa, khai quat hoa, trong t, quy nap, didn dich; chi ra dugc ching cw, 1 18 va biét 1ap luan
hop i trudce khi két luan; giai thich hodc diéu chinh duogc cach thirc giai quyét van dé vé phuong dién toén hoc.

Ciing theo Chuong trinh gido duc phd théng mén Toan, cac thanh té cia nang luc TD&LLTH cia HS THPT bao
gom: (1) Thuc hién duge céc thao tac tu duy nhu so sanh, phan tich, tong hop, dic biét hoa, khai quat hoa, twong tu;
quy nap, dién dich; (2) Chi ra duoc chung cu, i € va biét lap luan hop li trudc khi két luan; sir dung dugc cac phuong
phap 1ap luan, quy nap va suy dién dé nhin ra nhing cach thirc khac nhau trong viéc giai quyét van dé; (3) Giai thich
hoac diéu chinh duoc céch thirc giai quyét van dé, néu va tra 1oi duoc cau hoi khi lap luan, giai quyét van dé; giai
thich, chimg minh, diéu chinh dwoc giai phap thuc hién (Bo GD-DT, 2018a).

2.2. Quy trinh day hoec gidi toan nham phét trién ndng lwe tw duy va Idp lugn toan hec cho hec sinh ¢ fruomg
trung hec phé théng

Dua trén quy trinh gidi toan cua Polya (2010), c4c thanh t6 cuia nang luc TD&LLTH cta HS THPT, chiing toi dé
XUét céc budc day hoc gidi toan nham phat trién ning luc TD&LLTH cho HS THPT gom:

- Buéc 1. Lra chon bai toan trong néi dung day hoc 6 tiém ndang phat trién nang hec TD&LLTH cho HS. Khong
phai bai todn nao ciing c6 nhiéu co hoi phét trién ning lyc TD&LLTH cho HS. Dé phét trién ning lyc TD&LLTH
cho HS mét cach hiéu qua, GV can lya chon cac bai todn phét huy dugc céc thao tac tw duy cho HS, dic biét la cac
bai toan thuc tién. Budc ndy 6 nhiéu co hoi phét trién thanh té 1 ctia ning luc TD&LLTH cho HS.

- Buéc 2. Phan tich, tim toi loi gidi bai toan. GV néu cau hoi, dan dat HS thong qua cac cau hoi dé tim “nut thit”
ctia [oi gidi bai toan. Dit kién chinh cua bai toan Ia gi? Dit kién chinh dan ching ta dén diéu gi? Thong qua c4c thao
tac tu duy nhu phan tich, so sanh, twong tw hda, quy la vé quen, tong hop,... HS Iap luan dé dy doén, phat hién mdi
lién hé giira yéu t6 da biét va yéu td phai tim. Buéc ndy cd nhidu co hoi phat trién cho HS ca 3 thanh t6 cia ning luc
TD&LLTH.

- Burée 3. XAy ding cach gidi bai toan. GV can dit cau hoi dan dat, goi mo cac huéng giai khac nhau. HS tu duy
sang tao, tim tdi cac phuong phap, cac thirc giai bai toan. GV can huéng dan cho HS két hop phuong phap dai s6
Vai do thi nhim nhan manh tinh tich hop trong giai toan. Dai voi bai toan giai bang phuong phap d6 thi nén sir dung
phan mém GeoGebra dé gilp HS phat trién tu duy hinh hoc héa céc bai toan dai s6. Budc nay ¢d nhiéu co hoi phat
trién thanh t6 1 va thanh t6 2 cta niang luc TD&LLTH cho HS.

- Budc 4. Giai bai todn. HS trinh bay cach giai bai toan thdng qua Iap luan toan hoc va cac phép toan. Budc nay
¢6 nhiéu co hoi phét trién ca 3 thanh t6 ciia nang lyc TD&LLTH cho HS.

- Burée 5. RUt ra két lugn cia bai toan. GV huéng dan HS can ctr vao loi giai bai toan dé rit ra két luan cua bai
toan. Budc ndy c6 nhiéu co hoi phét trién thanh t6 2 cua ning luc TD&LLTH cho HS.

- Burc 6. Phét trién bai toan. GV huéng dan HS khai thac va phat trién bai toan, nghién ciiu sau 1oi giai bai toan
dé dé xuét bai toan maéi. Budc ndy ¢6 nhiéu co hoi phan phat trién thanh t6 3 ciia nang lyc TD&LLTH cho HS.

2.3. Minh hea day hec gidi toan ngi dung “Ham sé bic hai va do thi” (Todn 10) theo hwéng phét trién ning luc
tw duy va Igp lu@n toan hec cho hgc sinh

Trong day hoc giai toan noi dung “Ham sb bac hai va d6 thi” (Toan 10), dé phét trién ning lyc TD&LLTH cho
HS can thuc hién theo c4c bude da dé xuat & tiéu muc 2.2 nhu sau:

- Buroc 1. Lyra chon bai todn vé ham s bdc hai va do thi ¢ 16p 10 ¢6 tiem nang phdt trién nang lyc TD&LLTH
cho HS. GV can huy dong kién thirc, lwa chon cac bai toan vé ham sé bac hai va db thi ¢ tiém nang phat trién ning
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luc TD&LLTH cho HS. Bai toan dua ra nén 1a cac bai toan thuc tién. HS s& nhan th?iy tinh thuc tién, tao dong co
bén trong va thuc ddy qua trinh hoc tap cua ban than. Chiang han, GV dura ra bai toan sau:

Bai toan 1: Bac An c¢6 600m hang rao dé rao mot manh dat hinh chit nhat doc theo bd song. Khu vuon hinh chit
nhat s& duoc rao ba canh (xem hinh 1). Hoi bac An phai tinh xem kich thuéc x va z 1a bao nhiéu dé tong dién tich
manh dét duoc rao 1a 16n nhat?

~ g o LF T

A

L o s

g —————
X e =y x

z

Hinh 1
- Buge 2. Phan tich, tim toi loi giai bai todn ham s6 bdc hai va do thi. GV huong dan HS phan tich, dinh huéng
1oi giai bai toan: Vi ¢6 tong 12 600m hang rao nén ta co: 2x + z = 600 <> z = 600 — 2x.
Viz>0 = 600 — 2x > 0 = x < 300. Goi A la tong dién tich dit rao dugc thi: A=xz.
Vay: A(X) =x(600—2x) = 600x —2x*. Vi x, z > 0 nén x e (0; 300). Vay, bai toan 1 dua vé bai todn sau:

Bai toan 2: Tim gia tri 1on nhat cua ham sé A(X) = 600x — 2x° trén (0; 300).
- Buoc 3: Xay dung céch gidi bai ton. GV dua ra nhiing goi ¥, dinh hudng cho HS trong qué tim céc cach giai
bai toan.
Céch 1 (bién dbi twong duong): Bién ddi dua biéu thic A(x) vé dang —C(X)> + M(X) dé riit ra gié tri I6n nhat
cua A(x) tir 1ap luan —C(x)* <0.
Céch 2 (dung biét thic delta): Tir biéu thic can tim cua A(X) , bién ddi dua vé phuong trinh bac hai ddi véi x.
DPé A(x) dat gia tri I6n nhat thi biét thic delta phai duong. Tir day rat ra duoc gia tri 1on nhat can tim.
~ Céch 3 (sur dung d6 thi): Sir dung do thi dé gidi bai toan tim gié trj lon nhét cua mot ham sé bac hai. GV c6 thé
két hop v6i phan mém toan hoc dong GeoGebra dé tim ra Ioi giai mot cach nhanh chong va truc quan.
- Bugc 4. Gidi bai toan. Tur nhing dinh huéng tim 16i gidi da co, GV yéu cau HS dua ra 10i gidi bai toan nhur sau:
Céch 1 (bién doi tuong duong): Ta co:
A(X) = 600X — 2x* <> —2x* + 600X — A(x) =0
& —2(x? — 300X + 22500) + 45000 — A(X) =0
& —2(x —150)* + 45000 — A(x) =0.
Vi —2(x —150)* < 0 nén A(x) < 45000.Vay, gia tri I6n nhit cia A(x) 1a 45000 khi x = 150.
Cach 2 (dung biét thac delta): Ta c6 A(X) = 600X — 2X° <> —2x2 + 600X — A(X) = 0. D& A(x) dat gid tri
I6n nhét thi biét thirc delta phai cé nghiém. Hay A' = 300° — 2A(x) > 0.

90000

Vay: A(X) < = 45000. Giatrilon nhatcia A(x) la 45000 khi x = 150.

Céch 3 (st dung db thi): Str dung phan mém GeoGebra v& do thi ham s6 A(x) va tim gié tri 1on nhét theo céc
bude nhu sau (xem bang 1a):
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Bang 1a. Sir dung phan mém GeoGebra vé do thi ham sé A(x) va tim gia tri I6n nhat

Hinh énh Cac budc thuc hién
Al A0 L - Nhap ham sé: A(X) = 600X — 2x2.
Q Alx) = 600 x —2 %7 a)
- Chon biéu tugng banh rang dé cai dat
D A C : éS cac thugc tinh cua hé truc.
Basic = xAxis yAxis Grid - Nhap: x Min: —10
x Max: 50
Dimensions y Min: —100
x Min:  -10 y Max: 200 o
- Nhap Iénh: Max(A, 0, 300) d¢ xac
x Max: 50 dinh gia tri 16n nhit trén (0; 300) cua
A(X).
v Min:  -100 5000 HA
y Max: _200|
KAXIS | yAXIS
1 - 429688 I
LN = Max(A, 0,300) | e
= (150, 45000)

Gia tri I6n nhat cua A(x) la 45000 khi x = 150.
- Buéc 5. Rit ra két lugn cia bai toan. Tur loi gidi bai toan 2, rit ra két luan bai toan ham s bc hai va do th ban
dau nhu sau: Bac An phai chon kich thuéc x = 150mva z =600 — 2 X 150 = 300 (m) dé tong dién tich manh dat

duoc rao 1a 16n nhit.

- Budc 6. Phét trién bai toan. Tir bai todn 1, GV dt cau hoi: “Néu chiing ta mo réng bai todn 600m dé rao manh
dat hinh chiz nhat thanh bai todn 600m hang rdao dé rdo hai manh dat hinh chiz nhat lién ké thi ta dwoc bai todn

twong tw nao?”.
GV c6 thé dua ra bai toan sau:

Bai toan 3: Bac An c6 600m hang rao dé rao hai manh dét hinh chir nhat lién ké véi mot hang rao ¢ gitta, duoc
minh hoa nhu hinh 2. Hoi b&c An phai tinh xem kich thude x va y 1a bao nhiéu dé tong dién tich rao hai manh dat la

I6n nhat?

Y
Hinh 2

Vi tong la 600m hang rao nénta cd: 3x + 2y = 600 < y = 300 — gx.
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Taco: y >0 =300 — gx >0 = x < 200. Goi A la tong dién tich dat rao duoc thi: A= xy.
Vay: A(x) = x(300 —ng =300x —gxz. Vi x,y > 0 nén x e (0; 200). Viy bai toan 3 dura v& bai toan sau:

Bai toan 4: Tim gia tri I6n nhat ciia ham s6 A(x) = 300x — gxz trén (0; 200).

Vi bai toan 4 trong tw Vi bai todn 2 nén GV yéu cau HS dura ra 3 céch giai trong tu nhu bai toan 2, do 1a bién
dobi tuong duong, str dung biét thue delta va dac biét chd trong dén céch giai béng do thi.
Str dung phan mém GeoGebra vé do thi ham s A(x) va tim gié tri I6n nhat theo cac budc (cach giai bang phuong
phap db thi) nhu sau (xem bang 1b):
Bang 1b. St dung phan mém GeoGebra vé do thi ham sé A(x) va tim gid tri I6n nhat
Hinh dnh Cac buoc thuc hign
P = I O S !

@ A(x) = 300x—% x?

—— - Chon biéu tugng banh rang dé vao cai dat cac thudc
L & © 4™ g |imomn:

- Nhap ham s6 A(x) = 300x — gxz

Basic xAxis yAxis Grid - Nhap: x Min: —40
x Max: 300
Dimensions y Min; —20000
x Min:  -40 y Max: 20000
e - Nhap Iénh: Max(A,0,200) dé xac dinh gia tri lon

nhit trén (0; 200) cua A(X).
y Min:  -20000 '

y Max: 20000

® B = Max(A,0,200)
— (100, 15000)

fa \

Gia tri 16n nhét cia A(x) 12 15000 khi x = 100. VAy bac An can rao manh vuon hinh chix nhat véi chidu rong
X =100m va chiéu dai y =150m thi tong dién tich hai manh dat dwoc rao 1a I6n nhét.

GV din dét HS phét trién bai toan 1 thanh bai toan 5 twong ty nhung & mirc do kho hon nhu sau:

Bai toan 5: Mot nguoi lam vuon mudn xay dung mot khu vuon hinh chir nhat rong 2000m? doc theo b song.
Khu vuon hinh chit nhit s& dugc rao ba canh (nhu hinh 1). Ngudi lam vuon ¢6 ké hoach sir dung hang rao bang thép
trang tri voi gia 186 la/1m? & canh doi di¢n song va hang rao thong thuong voi gid 4 d6 la/1m? & hai canh bén con
lai. Tinh cac canh cua khu vuon dé chi phi xay dung la it nhat. Chi phi toi thiéu twrong ng la bao nhiéu?

GV dua ra goi y nhu sau: Goi z 13 d6 dai canh hinh chir nhat doi dién véi song va x 1a d6 dai cia mat trong hai
canh bén cta khu vuon (z > 0, x > 0), don vi la mét (m).

Tong chi phi dé dung hang rao la: C =18z + 8x.

Vi dién tich khu vuon 13 2000m? nén xz =1000 < z = @ Suy ra C(x) = 18000 + 8x, voi x> 0.
X X
Ta c6 bai toan 6 tuong duong:

Bai toan 6: Tim gia tri nho nhét cua ham sé C(x) thoa min phuong trinh 8x* — C(x).x +18000 = 0 trén
(0; + ).
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GV c6 thé yéu cau HS giai bai toan bang biét thic delta: Dé ham sb C(x) dat gié tri nho nhat thi biét thic
A =C(x)? — 4.8.18000 > 0 < C(x) > +/576000.
Viy C(x) dat gi&tri nho nhat trén (0; + o) tai x = 47,43 va (rg]in)C(x) ~ 758,95.

V6i x = 47,43 thi z ~ 21,08. Ta cd két luan: Dé chi phi it nhat thi chidu dai va chiéu rong cta khu vuon lan
luot Xp xi 12 47,43m va 21,08m . Khi do, chi phi dé xay dung xap xi la 758,95 (d6 la).
3. Két luan

Ning lyc TD&LLTH c6 vai trd quan trong ddi voi HS phd thong. Thuc tién day hoc Toén & truong phé théng
d cho thay niang lyc TD&LLTH khdng chi dwoc thé hién trong qua trinh HS Iap luan dé giai toan ma con thé hién
khi cac em ting dung toan hoc vao giai quyét cac van dé thyc tidn. Khi vé d thi trong qua trinh giai toan, GV c6 thé
str dung cac cong cu, phuong tién day hoc chuyén vé hinh hoc nhu phin mém GeoGebra. Phan mém GeoGebra cho
phép vé& db thi ham sé bac hai mot cach nhanh chdng, chinh xac; hé tro ngudi hoc tim ra duoc gid tri I6n nhat va nho
nhat cua ham s6 bang 1énh Max hodc Min. Do vay, viéc day hoc noi dung “Ham s6 bac hai va do thi” co st dung
phin mém GeoGebra tré nén sinh dong va hidu qua hon. Bén canh do, dé quy trinh | day hoc glal toan nham phét trién
nang luc TD&LLTH cho HS THPT dat hiéu qua, GV can hiéu rd quan niém, cau trc va biéu hién cua nang luc
TD&LLTH, mirc do yéu cau can dat ciia nang luc ndy ¢ timg giai doan nhan thuc ciia HS THPT.
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