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TOM TAT: Ngay nay, vdi su chuyén minh mét cidch manh mé cla tat ca céc
thanh phan tir kinh t€ cho dén khoa hoc, xa héi thi linh vuc gido duc ciing
¢6 nhing thay déi hét stic déng ké. Thay vi tap trung vao day hoc cho hoc
sinh nhiing kién thic mang tinh Ii thuyét, han Iam kinh vién nhu truéc day
thi ngay nay viéc day hoc tap trung vao phét trién nang luc va phdm chét
cho hoc sinh. Theo Chuong trinh Gido duc phé théng mén Todn 2018,
nang luc s dung céng cu, phuong tién hoc Toan la mét trong nam nang
luc thanh phé‘q clia ndng luc Todn hoc cdn dugc hinh thanh va phat trién
cho hoc sinh. O cdp Trung hoc phd théng, néi dung biéu dién mién nghiém
hé bat phuong trinh bac nhat hai &n la néi dung duoc chu trong. Néi dung
nay thé hién tiém nang phat trién néng luc st dung céng cu, phuong tién
hoc Toan (phdan mém GeoGebra). Trong bai viét nay, nhém tac gia dua ra
céc quan diém vé nang luc s dung céng cu, phuong tién hoc Todn, cac
biéu hién ciing nhu quy trinh day hoc béi duéng nédng luc st dung céng cu,
phuong tién hoc Todn (phdn mém GeoGebra) théng qua day hoc biéu dién
mién nghiém cla hé bat phuong trinh bac nhat hai &n cing nhu vi du minh
hoa cho day hoc theo quy trinh nay.
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1. Pat van dé

Chuong trinh Panh gia hoc sinh quéc t& nam 2021
(Programme for International Student Assessment -
PISA) cho rang: “Nang lyc sir dung cong cu phuong
tién hoc Toan 1a nang lyc st dung nhiing loai thiét bi
vat 1, ki thuat s6, phan mém va thiét bi tinh toan. Cac
cong cu Toan hoc trén may tinh dang dwoc sir dung phd
bién ¢ nhiéu co quan cia thé ki XXI va s& ngay cang
phé bién hon ca ¢ co quan 1am viéc néi riéng va xa hoi
n6i chung” [1]. Theo Chuong trinh Gido duc pho thong
mon Toan nam 2018: “Noi dung mon Toan thudng mang
tinh logic, triru tugng, khai quat. Do do, dé hiéu va hoc
duogc Toan, chuong trinh Toan & trudng phd thong can
bao dam su can ddi gitra “hoc” kién thuc va “van dung”
kién thirc vao giai quyét van dé cu thé. Trong qua trinh
hoc va ap dung Toan hoc, hoc sinh luén cé co hoi su
dung cac phuong tién cong nghé, thiét bi day hoc hién
dai, dac biét 1a may tinh dién tir va may tinh cAm tay hd

38 TAP CHi KHOA HOC GIAO DUC VIET NAM

tro qua trinh biéu dién, tim toi, kham pha kién thirc, giai
quyét van dé Toan hoc” [2]. Chuong trinh Gido duc phd
thong moén Toan 2018 cho ring, can thay doi tir viée
day hoc tap trung vao truyén thy ndi dung sang day hoc
phat trién nang lyc, phim chit ngudi hoc. Muc tiéu cia
day hoc mén Toan chinh 1a: “Hinh thanh va phat trién
nang luc Toan hoc bao gdm céac thanh t§ c¢dt 15 sau:
nang lyc tu duy va lap luan Toan hoc; nang lyc mé hinh
hoa Toan hoc; nang luc giai quyét van dé Toan hoc;
nang lyc giao tiép Toan hoc; nang lyc st dung cong cu,
phuong tién hoc toan” [2]. Nhu vay, nang luc st dung
cong cu, phuong tién hoc Toan 1a ning luc can hinh
thanh va phat trién cho hoc sinh.

Phan mém GeoGebra 1a phﬁn mém Toan hoc hd tro
hoc sinh kham pha, hinh thanh thyc hanh, luyén tap
cac kién thirc Toan hoc. Phidn mém GeoGebra duogc
xem la mét cong cu, phuong tién hoc toan bdi né thoa
man hai tiéu chi v& Danh muc thiét bi day hoc mon



Toan cdp Trung hoc phd thong ban hanh kém theo
Thong tu 39/2021/TT-BGDDT Danh muc thiét bi day
hoc t6i thiéu cap Trung hoc pho thong, ngay 30 thang
12 nam 2021. Tht nhét, n6 dam bao biéu thi duge
diém, vecto, cac phép toan vecto trong h¢ truc toa do
Oxy; v& duong thing, dudng tron, cac dudng conic
trén mat phfmg toa do; tao duogc su thay d6i hinh dang
ctia cac hinh khi thay d6i cac yéu t trong phuong
trinh xac dinh chung; thiét ké dd hoa lién quan dén
duong tron va cac duong conic; v& duong thing, mat
phang, giao diém, giao tuyén, tao hinh trong khong
gian, xac dinh hinh biéu dién; tao mo hinh khéi tron
xoay trong mot s bai toan tmg dung tich phan xac
dinh; v& duong th:fmg, mat phflng, mat cau trong hé
truc toa do Oxyz; xem xét su thay d6i hinh dang khi
thay ddi cac yéu td trong phuong trinh cua chung; Thir
hai, phdn mém GeoGebra 1a phan mém ma ngudn mo
khong vi pham ban quyén.

Mot s tmg dung ctia phin mém GeoGebra da
dugc d& cép qua cac nghién ciru nhu “Capabilities
and Contributions of the Dynamic Math Software,
GeoGebra” cua Awgichew Zergaw Bahir va cong su
(2020) [3]; “Teaching and Calculus with Free Dynamic
Mathematics Software GeoGebra” ctia Hohenwarter
va c¢ong su (2008) [4]; “Discovery Teaching about
Plane Geometric ExtremeProblems with the Help of
Geogebra Software at Secondary School in Vietnam”
ciia Nguyén Ngoc Giang va cong su (2021) [5]; “Str
dung GeoGebra dé cung c6 li thuyét hinh hoc” cua Vil
Thi Phuong (2021) [6]. Cac nghién ctiu dua ra nhiing
ung dung cua GeoGebra trong day hoc Toan nhu truc
quan hoa, st dung céng cu tinh toan, st dung trong
chting minh hinh hoc, trong cic phép bién hinh hay
trong hinh hoc khong gian; ung dung ctiia GeoGebra
trong day hoc phép tinh vi tich phan nhu tiép tuyén
ctia duong cong, tao vét ham tiép tuyén cua sin(x), dao
ham, nghiém va cac diém cuc tri, biéu dién dong cua
xap xi Taylor, cac tong dudi va tong trén dé tinh tich
phan, vét cia ham dién tich; Ung dung GeoGebra trong
day hoc cuc tri hinh hoc phéng; Str dung GeoGebra dé
cung ¢ 1i thuyét bao gdm bon bude. Thir nhat, dua ra
bai toan cing b 13 bai toan dién hinh, khong qua kho
va ¢6 ndi dung phu hop; Thir hai, hoc sinh giai bai toan
theo phuong phép li thuyét vira hoc; Thir ba, gido vién
mo ta voi phén mém GeoGebra; Cubi cung 1a hoc sinh
so sanh, ddi chiéu vai két qua.

Vai tro ctia phan mém GeoGebra da dugc khing dinh
qua nghién cuu “Learning Media on Mathematical
Education based on Augmented Reality”. Nghién ctru
chi ra rang, GeoGebra la cong cu cong nghé thuc té do
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tang cuong gitp giai quyét cac bai toan thuc tién cling
nhu la cong cu tot trong danh gia hoc tap [7].

Vétinh hi¢u qua ctia viée sir dung phan mém GeoGebra
d duoc khang dinh qua cac nghién ciru: “Some of the
Potential Affordances, Challenges and Limitations
of Using GeoGebra in Mathematics Education” cua
Wassie & Zergaw (2019) [8]; “Day hoc Toan theo
dinh hudng phat trién tu duy dd thi dudi sy hd tro cua
phin mém GeoGebra” ctua Lwong Viét Hung (2018)
[9]; “Khai thac phin mém GeoGebra trong mét sb tinh
hudng day hoc mén Toan 9” cia Nguyén Thi Hudng &
Lé Tudn Anh (2018) [10]. Cac nghién ctru khing dinh
rang, GeoGebra d& hinh dung hon trong gidy hay bang,
thiic day hoc sinh tham gia vao bai hoc, biéu dién cac
ham phitc mét cach dé dang. GeoGebra giup cai thién
thanh tich hoc tip va cung cip mai trudng dé phat trién
cac phong cach hoc tap khac nhau; GeoGebra ho trg tdt
trong giai cac bai toan tric nghiém thi trung hoc phd
thong qubc gia; Uu diém ciia GeoGebra trong 1a tao
dugc vét, kéo, ré cac d6i tuong hinh hoc dé phuc vu cho
viéc day hoc; Co thé khai thac GeoGebra trong mot s6
tinh hudng day hoc Toan 9 nhu tinh hudng day hoc khai
ni€m, tinh huéng day hoc dinh 1i Toan hoc, tinh huéng
day hoc giai bai tap toan. K&t luan rat ra 13, cac tinh
hudng day hoc vé6i su hd tro ctia phdn mém GeoGebra
gitip hoc sinh ndm viing kién thirc hon. Hoc sinh biét
cach tim toi 101 giai va khai thac 101 giai cua bai toan.

Yéu ciu can dat ddi v6i chu dé bat phuong trinh va
hé bat phwong trinh bac nhét hai an trong Chwong trinh
Giao duc phé thong mon Toan (2018) 1a nhén biét dugc
bat phuong trinh va hé bat phuong trinh bac nhat hai
an; Biéu dién duoc mién nghiém cua bat phuong trinh
va hé bat phuong trinh bac nhat hai an trén mat phiang
toa do; Van dung duogc kién thirc vé bt phuong trinh,
hé bat phuong trinh bac nhat hai 4n vao giai quyét bai
toan thuc tién (Vi du, bai toan tim cuyc tri clia biéu thuc
F = ax + by trén mot mién da giac,...). Hé bit phuong
trinh bac nhét hai 4n 1a kién thirc co ban trong céc linh
vuc ki thuat, khoa hoc va kinh doanh. Chung ta co thé
ap dung hé bat phuong trinh bac nhéat hai an dé giai
quyét mot s bai toan thuc té, chéng han nhu bai toan
vé san xuit hodc tiéu thu. Néu nhu trong san xuét hodc
tiéu thu c6 hai yéu t6 anh huong dén két qua (Vi du, sb
lwong lao dong va sb luong nguyén lidu), thi viée giai
quyét hé bat phuong trinh bac nhét hai 4n s& giup ta
tim ra cac gia tri ctia hai yéu t6 nay dé dat duoc két qua
mong mudn.

Vé viéc van dung phurong phép day hoc tich cuc trong
day hoc hé bat phuong trinh bac nhét hai 4n d3 dugc
khéng dinh qua nghién cuu “T6 chure day hoc theo du
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an trong day hoc mén Toan cho hoc sinh trung hoc phd
thong” cua Tran Viét Cudng va cong su (2014) [11].
Nghién ciru da d& xuét xay dung ké hoach trién khai
du an hoc tap, kiém tra, huéng dan hé tro hoc sinh thuc
hién dy an va lap hd so danh gia qua cac bai toan hé¢ bét
phuong trinh bac nhét hai an.

Vé viée xay dung bai toan kinh té trong day hoc chii
dé hé bat phuong trinh bac nhét hai 4n di dugc khang
dinh qua nghién ctru “Mot s6 bién phap xdy dung bai
toan kinh té trong day hoc chu dé “Hé bat phuong trinh
bac nhit hai 4n” (Toan 10)” cua Pham Thi H@)ng Hanh
va cong su (2023) [12]. Nghién ctru da dua ra bon bién
phap. D6 13, chon loc bai toan kinh t& c6 md hinh Toan
hoc 13 hé bat phuong trinh bac nhat hai an tir cc tai lidu
san co; Thay d6i mot s6 dit liéu cia mot bai toan kinh
té c6 mo hinh Toan hoc 1a hé bt phuong trinh bac nhit
hai an dé tao thanh mot bai toan kinh t& méi va thém
cac yéu tb kinh té vao cac bai toan hé bat phuong trinh
béc nhét hai an (bai toan thuan tiy Toan hoc). Pdi véi
tung bién phap, nghién ctru da dua ra dugc muc dich,
cach thirc thuc hién va vi du minh hoa. Két luan dugc
rat ra 13, d6i v6i hoc sinh dat va chua dat, can su dung
cac bai toan & muc do van dung théip, tie 1a bai toan
van dung cac thao tac tinh toan don gian. Péi voi hoe
sinh kha, gioi, gidao vién c6 thé lya chon nhiing bai toan
kinh té & mic d6 kho hon, doi hoi sy van dung tong
hop nhiéu cong thirc, sir dung thao tac tinh toan phtc
tap. Bén canh do, gido vién can chu ¥ tinh vira sic va
hirng thu hoc tap cua hoc sinh khi td chire day hoc cac
bai toan kinh té.

Mic du di c¢6 nhiéu nghién ctru vé viée st dung phan
mém GeoGebra trong day hoc va nhing hiéu qua dem
lai cling nhur hé bat phuong trinh bac nhat hai an, biéu
dién mién nghiém cuia hé bat phuong trinh bac nhat hai
4n nhung chwa c6 nghién ctru nao vé cac ddi twong nay
theo hudng phat trién ning lyc. Vi thé, bai viét tap trung
nghién ctru vé chu dé biéu dién mién nghiém hé bat
phuong trinh bac nhét hai an véi su hd trg cia phin mém
GeoGebra nhdm phat trién ning luc sir dung cong cu,
phuong tién hoc Todn cho hoc sinh.

2. N6i dung nghién cuu

2.1. Nang luc sii dung cong cu, phuong tién hoc Toan

Hién nay, quan diém vé ning luc sir dung cong cu,
phuong tién hoc Toan c¢6 nhidu cach tiép can khac nhau.
“Nang luc st dung cong cu, phuong tién hoc Toan
la kha nang sir dung cong cu va hd trg bao gom céc
chuong trinh s6 hoc, chuong trinh dd hoa, dai sb may
tinh, bang tinh. Ngoai ra, con c6 bang, thanh truot, ban
tinh, thudc ké, compa, thudc do goc, logarit, bang phan
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phdi chuén... Vi mdi loai cong cu lién quan dén mot
hodc nhiéu loai biéu dién Toan hoc, nang lyc st dung
cong cy, phuong tién hoc Toan c6 lién quan chat ché
véi nang luc biéu dién Toan hoc. Hon nita, vi viée su
dung mét s6 cong cu, phuong tién thudng lién quan dén
viéc tuan theo cac “quy tic” nhat dinh va dua trén cac
gia dinh Toan hoc cu thé nén nang luc st dung cac cong
cu, phuong tién hoc Toan con lién quan dén nang Iyc sir
dung ki hiéu va hinh thac” [13].

Theo Mogen Niss trong The Danish KOM project,
nang luc st dung cong cu phuong tién hoc Toan bao
g6m hai thanh phan. Thi nhat, nhdn biét su ton tai, cac
tinh chdt cua cac cong cu va su hd trg dbi véi cac hoat
dong Toan hoc, nhan biét pham vi va gidi han cua cac
cong cu va su hd tro. Thir hai, biét sir dung cong cu va
su ho tro” [14].

Chung t6i dong ¥ véi quan diém cua Chwong trinh
Gi4o duc phd théng mén Toan 2018 vé cac thanh 6 ctia
nang luc str dung cong cu, phuong tién hoc Toan gom:

- Nhan biét dwoc tén goi, tic dung, quy cach sir dung,
cach thirc bao quan cac dd ding, phuong tién tric quan
thong thuong, phuong tién khoa hoc cong nghé (dac
biét 1a phuong tién st dung cong nghé thong tin), phuc
vu cho viéc hoc Toan.

- Sur dung dugc cac cong cu, phuong tién hoc Toan,
dac biét 1a phuong tién khoa hoc cong nghé dé tim toi,
kham pha va giai quyét van dé Toan hoc (pht hop voi
dic diém nhan thic lta tudi).

- Nhan biét duoc cac wu diém, han ché cua nhitng
cong cu, phuong tién hd trg dé co cach str dung hop li

[2].

2.2. Cac thanh to ciia nang luc sit dung cong cu, phuong tién
hoc Toan (phan mém GeoGebra) trong biéu dién mién nghiém
hé bat phuang trinh bac nhat hai an

Trén co s& cac thanh tb nang lyc st dung cong cu,
phuong tién hoc toan trong Chuong trinh Gido duc phd
thong moén Toan 2018, chung t6i dua ra ba thanh té cua
nang luc sir dung cong cu phuong tién hoc Toan (phan
mém GeoGebra) trong day hoc biéu dién mién nghiém
hé bat phuong trinh bac nhat hai 4n nhu sau:

- Nhan biét duoc tén goi, tac dung, quy cach su dung
phan mém GeoGebra trong dung hinh, v& d6 thi biéu
dién mién nghiém hé bét phuong trinh bac nhét hai an.

- Str dung dugc phan mém GeoGebra trong viéc tim
toi, kham phé va giai toan biéu dién mién nghiém hé bat
phuong trinh bac nhit hai 4n.

- Chi ra vu diém ciia phan mém GeoGebra trong day
hoc biéu dién mién nghiém hé bat phuong trinh béc
nhét hai 4n.



2.3. Quan niém vé day hoc biéu dién mién nghiém hé bat

phuang trinh bac nhat hai an véi su hd trg cia phan mém

GeoGebra nham phat trién néng luc st dung cong cu, phuong

tién hoc Toan cho hoc sinh

Trén co sé cac quan diém vé nang luc sir dung cong
cu hoc Toan; cc thanh t§ cua nang lyc st dung cong
cu, phuong tién hoc Toan (phan mém GeoGebra),
chung t6i cho rang, day hoc biéu dién mién nghiém hé
bét phuong trinh bac nhat hai an véi sy hd trg ctia phan
mém GeoGebra nhim phat trién nang lyc sir dung cong
cu, phuong tién hoc Toan cho hoc sinh la cach thic
day hoc, trong dé gido vién yéu cau va huéng din hoc
sinh sir dung 6 nhap 1énh, cac nat 1énh cia phén mém
GeoGebra dé biéu dién mién nghiém hé bat phuong
trinh bac nhét hai 4n theo ding quy dinh biéu dién mién
nghiém cia sach gido khoa. Trén co s& quan sat mién
nghiém cia cua phﬁn mém GeoGebra, hoc sinh st dung
thanh truot dé tim ra gia tri 1on nhat hay bé nhét cia
ham muc tiéu. Tt d6, rat ra duoc vu diém cua phﬁn
mém GeoGebra trong day hoc giai Toan hé bt phuong
trinh bac nht hai an.

2.4. Quy trinh giai Toan biéu dién mién nghiém hé bat phuong

trinh bac nhat hai an véi su ho trg ciia phan mém GeoGebra

nham phat trién nang luc sii dung cong cu, phudng tién hoc

Toan cho hoc sinh

Trén co so cac thanh t6 ciia nang luc sir dung cong
cu, phuong tién hoc Toan (phan mém GeoGebra) trong
day hoc biéu dién mién nghiém hé bét phuong trinh béc
nhét hai an, chiing t6i dé xuat quy trinh giai Toan biéu
dién mién nghiém hé bat phuong trinh bac nhat hai an
v6i sy hd trg cia phan mém GeoGebra nham phit trién
nang luc st dung cong cu, phuong tién hoc Toan cho
hoc sinh nhu sau:

Buéc 1: Yéu cau hoc sinh sic dung phan mém
GeoGebra nhdp vao 6 nhdp lénh cdc bdt phirong trinh
bdc nhdt hai dn cia bai todn (xem Hinh 1)

Hoc sinh du6i sy huong dan cua giao vién nhap cac
bét phuong trinh vao 6 nhap Iénh ciia GeoGebra. Co
bdn dang bat phuong trinh 1a:

ax+by +c<0; ax+by +c>0;

ax+by+c<0; ax+by+c=>0.

Budc niy gop phan phat trién thanh t6 1 va thanh t6
2 cua nang luc str dung cong cu, phuong tién hoc Toan.

Buée 2: Yéu cdau hoc sinh sit dung phin mém
GeoGebra biéu dién mién nghiém ciia hé bdt phwong
trinh bdc nhat hai dn (xem Hinh 2)

Vi mién nghiém trong phan mém GeGebra thuong
nguoc v6i cach biéu dién mién nghiém trong sach giao
khoa cho nén gido vién can huéng dan hoc sinh dao
nguoc lai cach biéu dién bang cach bim chudt phai vao
cac bat phuong trinh ¢ 6 nhap 1énh da nhap xong —
Kiéu — Péo nguoc sy lép déy. Luc nay, ta s€ dugc mién
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Hinh 2: Pdo nguwoc biéu dién mién nghiém trén
GeoGebra (Nguon: Cac tac gia, 2023)

nghiém nhu quy udc trong sach giao khoa. Chang han,
ta co mién nghiém cia bat phuong trinh 2x + 3y > 1
nhu sau:

Budc nay gop phan phat trién thanh t 1 va thanh t6
2 cua nang lyc sir dung cong cu, phuong tién hoc Toan.

Bude 3: Hoc sinh rit ra két ludn bdi todn tir quan sat
mién nghiém trén phan mém GeoGebra

Gi4o vién yéu cau hoc sinh quan sat mién nghiém
biéu dién trén cong cuy, phuong tién hoc Toan (phén
mém GeoGebra) dé rut ra mién nghiém cta bai Toan
can tim. Mién nghiém chinh Ia mién khong t6 ddm trén
GeoGebra.

Budc nay gop phan phat trién thanh tb 2 ciia nang luc
st dung cong cu, phuong tién hoc Toan.

BuGc 4: Phat trién bai todn nho sir dung phan mém
GeoGebra

Gido vién dua ra bai toan thuc té cua bai toan duoc
cho bai hé bat phuong trinh bac nhét hai 4n. Sau do,
gido vién yéu cau hoc sinh dwa vao kién thirc dugc
hoc dé giai bai toan bang phuong phap Toan hoc. Tiép
theo, gido vién biéu dién mién nghiém va phuong trinh
ham muyc tiéu trén GeoGebra c6 su dung cong cu thanh
trueot. Di chuyén thanh truot dén cac gia tri khac nhau
s€ tim duoc gia tri [on nhét hay bé nhét cia ham muc
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tiéu. Tir do, rat ra két luan cho két qua phat trién.
Budc nay gop phan phat trién ca ba thanh to ciia nang
luc st dung cong cy, phuong tién hoc Toan.

2.5. Vi du minh hoa viéc td chiic day hoc giai mét sd bai toan
biéu dién mién nghiém ciia hé bat phuong trinh bac nhat hai
an véi su ho trg cha phan mém GeoGebra nham phat trién
nang luc sif dung cong cu, phuong tién hoc Toan
Bai toan 1: Biéu dién mién nghiém ctia hé bat phuong
trinh bac nhAt hai 4n

3x +2y <10

X+y<4

x>0

y >0

Buée 1: Yéu cau hoc sinh sic dung phan mém
Geogebra nhdp vdo 6 nhdp lénh cdc bat phiong trinh
béc nhdt hai an ciia bai toan

Hoc sinh st dung 6 nhép Iénh cta cong cy, phuong
tién hoc toan (phin mém GeoGebra) nhip vao cac bat
phuong trinh (xem Hinh 3)

3x+2y<10;x+y <4, x>0,y >0.
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Hinh 3: Nhdp cdc bt phirong trinh (Nguon: Céc tdc
gia, 2023)

Buée 2: Yéu cau hoc sinh sic dung phan mém
GeoGebra biéu dién mién nghiém ciia hé bt phwong
trinh bdc nhat hai an

Vi trén phﬁn mém GeoGebra, mién nghi€m cua cac
bat phuong trinh 1a mién t6 ¢am nén ta phai dao ngugc
lai mién nghiém. Gido vién yéu cu hoc sinh vao bét
phwong trinh, ching han a: 3x + 2y <10 — Kiéu — Pao
nguoc sy lap ddy. Lam twong ty v6i ba bit phuong trinh
con lai (xem Hinh 4).

Bude 3: Hoc sinh rit ra két ludn bai todn tir quan sat
mién nghiém trén phan mém GeoGebra

Mién khong t6 ddm (mién tir gidc OABC, bao gdm ca
cac canh) 1a phan giao ctia cic mién nghiém va ciing 1a
phan biéu dién mién nghiém cta hé bt phwong trinh da
cho (xem Hinh 5).

BuGc 4: Phat trién bai todn nho sir dung phan mém
GeoGebra
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Hinh 4: Biéu dién mién nghiém trén GeoGebra (Nguon:
Cac tac gia, 2023)
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Hinh 5. Két lugn mién nghiém (Nguon: Cdc tdc gid,
2023)

Tir bai toan ban dau, gido vién dé xuat ra bai toan
thuc té sau:

Bai toan 2:

Bac Ba du dinh tréng ngo va lac trén mdt manh dét
c6 dién tich 4 ha. Vi sir dung may moc nén néu trong
mot ha ngd thi cin 3 ngay cong va thu duge 100 tridu
ddng; trong 1 ha lac thi can 2 ngay cong va thu dugc 65
triéu dong. Bac Ba can trong bao nhiéu ha cho mdi loai
cdy dé thu duoc nhiéu tién nhat? Biét ring, bac Ba chi
c6 thé str dung khong qua 10 ngay cong cho viéc trong
ngo va lac.

Goi x 14 s6 ha dat trong ngd va y 1a s6 ha dit trong lac.

Ta c6 cac diéu kién rang budc ddi voi x, y nhu sau:

- Hién nhién, x >0, y > 0.

- Dién tich canh tac khong vuot qud 4 ha nén
X+ y<4.

- Sb ngay cong s dung khong vuot qua 10 nén
3x + 2y <10.

Tir d6, ta c6 hé bat phuong trinh mé ta cac diéu kién
3x +2y <10
X+y<4
x20
y 2 0.

rang budc:

Biéu dién mién nghiém cua hé bt phuong trinh nay
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Hinh 6: Sir dung GeoGebra tim gid tri lém nhdt ciia
ham muc tiéu (Nguon: Cac tac gia, 2023)

trén hé truc toa do Oxy ta dugc mién ta giac OABC
(xem Hinh 5).

Toa do cua cac dinh cua tir giac la:

O(0; 0); A(C; 4); B(2; 2); C(g; 0).

Goi F 1a s6 tién (don vi triéu dong) bac Ba thu dugc,
tacod F =100x + 65y.

Ta phai tim x, y thoa man h¢ bat phuong trinh sao cho
F dat gi4 tri 16n nhét, nghia 13 tim gia tri 1on nhat cua
biéu thirc F = 100x + 65y trén mién tir giac OABC.

Tinh cac gia tri cia biéu thic F tai cac dinh cia da
giac, ta co:

Tai 0(0; 0): F =100-0 + 650 = 0;

Tai A(0; 4): F =100-0 + 65-4 = 260;

Tai B(2; 2): F =100-2+65-2 = 330;

Tai ¢(1%. 0): F =100.12 1 65.0 = 1990
3 3 3
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F dat gié trj 16n nhat bang 1900 tai ¢10. )
3 3

Vay, dé thu duoc nhiéu tién nhat, bac Ba can trong 4
ha ng6 va 0 ha lac.

Sau khi gidi bai toan bang phuong phap Toan hoc,
gi4o vién dua ra nhan xét: ta co thé giai bai toan bang
phuong phap str dung cong cu, phuong tién hoc Toan
(phan mém GeoGebra). Chung ta sir dung Thanh trueot
e voi gia tri cuc tiéu 1a 0, cuc dai 1a 1000. Nhép vao
phuong trinh e = 100x + 65y, sau do di chuyén thanh
trugt dén cac gia tri khac nhau, ta thiy F dat gia tri 1on
nhit bing % tai C(g; 0) (xem Hinh 6).

3. Két luan

St dung phin mém GeoGebra trong qué trinh day
hoc giup hoc sinh giai quyét van dé mot cach nhanh
chong. Thong qua viée sir dung phan mém GeoGebra
trong biéu dién mién nghiém hé bt phuong trinh bac
nhét hai an, nang luc sir dung cong cu, phuong tién hoc
toan ctia hoc sinh dwogc phat trién. Cu thé, hoc sinh nhap
dugc cac bat phuong trinh vao 6 nhap 1énh, st dung
thanh thao céc nat 1énh nhu duong thing, da giac, thanh
truot. .. trén phﬁn mém GeoGebra. Hoc sinh doc duoc
céc két qua hién thi cling nhu cac két luan trén phan
mém GeoGebra. Thém vao d6, hoc sinh sir dung phan
mém GeoGebra trg gitp trong cac bai toan tim gia tri
16n nhat, gia tri nho nhat cua ham muc tiéu trong mot
sb bai toan thuc tién. Qua do, hoc sinh rut ra nhiing vu
diém ctia viéc sir dung phan mém GeoGebra trong gidi
Toan so v&i cac phuong phap giai Toan thong thuong.

Tai liéu tham khio

[1T PISA 2021 Mathematics Framework (Second draft)
For Official Use, (2021), Retrieved from https://www.
oecd.org/pisa/pisaproducts/pisa-2021-mathematics-
framework-draft.pdf.

[2] BO Giao duc va Pao tao, (2018), Chuong trinh Gido duc
phé théng mén Todn.

[3] Awgichew Zergaw Bahir, G., Abera Wassie, Y., &
Awgichew Zergaw, G, (2020), Capabilities and
Contributions of the Dynamic Math Software,
GeoGebra-a Review, Capabilities and Contributions
of the Dynamic Math Software, GeoGebra-a Review
Article in North American Journal of Psychology, 7(1),
https://www.geogebra.org.

[4] Hohenwarter, M., Hohenwarter, J., Kreis, Y., & Lavicza,
Z, (2008), Teaching and calculus with free dynamic
mathematics software GeoGebra, Retrieved from
https://www.researchgate.net/publication/228869636
Teaching and Learning Calculus_with Free
Dynamic Mathematics Software GeoGebra.

[5] Nguyén Ngoc Giang - Bui Thi Khanh Linh, (2021),
Discovery Teaching about Plane Geometric Extreme
Problems with the Help of Geogebra Software at
Secondary School in Vietnam, Universal Journal of
Educational Research, 9(6), 1340-1352, https://doi.
org/10.13189/ujer.2021.090624.

[6] Vi Thi Phuong, (2021), Sir dung GeoGebra dé ciing
c6 Ii thuyét hinh hoc, Ho Chi Minh city University of
Education Journal of Science, 18(5), 817-826.

[71 Kounlaxay, K., Shim, Y., Kang, S. J., Kwak, H. Y., &
Kim, S. K, (2021), Learning media on mathematical
education based on augmented reality, KSII Transactions
on Internet and Information Systems, 15(3), 1015-1029,
https://doi.org/10.3837/tiis.2021.03.011.

[8] Wassie,Y.A-Zergaw, G. A, (2019), Some of the potential
affordances, challenges and limitations of using
GeoGebra in mathematics education, Eurasia Journal
of Mathematics, Science and Technology Education,
15(8), https://doi.org/10.29333/ejmste/108436.

Tap 19, S6 08, Nam 2023 43



Pham Huyén Trang, Nguyén Ngoc Giang, Mai Vi Linh Dan

[9] Luong Viét Hung, (2018), Day hoc toan theo dinh
hieéng phat trién tw duy do thi dwdi sw hé tro ciia phan
mém GeoGebra, Journal of Science, 15(10), 159-168,

http://tckh.hcmue.edu.vn.

[10] Nguyén Thi Huong - Lé Tuén Anh, (2018), Khai thdc
phan mém GeoGebra trong mét s6 tinh huong day hoc
mén Todn 16p 9, Tap chi Giao duc, s6 114, 163—167.

[11] Tran Viét Cuong, Nguyén Ngoc Trang, Nguyén Phuc
Binh, (2014), T6 chire day hoc theo du an trong day hoc
mén Todn cho hoc sinh Trung hoc phé théng, Tap chi

Phwong, Nguyén Binh Viét, (2023), Mt s6 bién phdp
xdy dung bai toan kinh e trong day hoc chu dé “Heé bat
phirong trinh bdc nhat hai an” (Todn 10), Tap chi Gido
duc, 23(6), 7-12.

[13] Jankvist, U. T., & Misfeldt, M, (2018), The KOM
framework's aids and tools competency in relation
to digital technologies-a networking of theories
perspective, Retrieced from https://www.researchgate.
net/publication/330501168.

Gi4o duc, s 325, ki 1-1/2014, tr. 44-46, 53. [14] Niss, M, (2002), Mathematical Competencies and the

[12] Pham Thi Hong Hanh, Dinh Mai Phuong, Nguyén Thu

Learning of Mathematics: The Danish Kom Project.

REPRESENTING THE SOLUTION SET OF THE SYSTEM OF TWO
VARIABLES LINEAR EQUATIONS BY USING GEOGEBRA SOFTWARE
FOR DEVELOPING STUDENTS COMPETENCE TO USE MATHEMATICS

TOOLS AND MEANS

Pham Huyen Trang*", Nguyen Ngoc Giang?,

Mai Vu Linh Dan?

* Corresponding author

' Email: phamhuyentrang@hpu2.edu.vn
Hanoi Pedagogical University 2

32 Nguyen Van Linh, Xuan Hoa,

Phuc Yen city, Vinh Phuc province, Vietnam

2 Email: giangnn@hub.edu.vn
Ho Chi Minh University of Banking

36 Ton That Dam, District 1, Ho Chi Minh City,

Vietnam

8 Email: linhdan1775@gmail.com
Duong Van Thi High School

161 La Xuan Oai, Tang Nhon Phu A, District 9,

Thu Duc city, Ho Chi Minh City, Vietnam

44 TAP CHi KHOA HOC GIAO DUC VIET NAM

ABSTRACT: Nowadays, with the strong transformation of all sectors from the
economy to the sciences, society, education has undergone significant
changes. Instead of teaching theoretical knowledge as in the past, current
teaching focuses on developing students’ competence and qualities.
According to the 2018 Mathematics curriculum for high school students, the
use of learning tools and means is one of the five components in mathematical
competence that needs to be developed for students. At the high school level,
representing the solution set of a system of two-variable linear inequalities is
emphasized. It reflects the potential development of the competence to use
mathematics learning tools and aids (such as GeoGebra software). In this
article, we present viewpoints on it, as well as its indicators, teaching process
and training (using GeoGebra software) through teaching the representation
of the solution set of a system of two-variable linear inequalities, as well as
providing illustrative examples.

KEYWORDS: The competence to use mathematics tools and means, GeoGebra software,
solution set of the system of two-variable linear equations, representation of solution sets.



