Journal of educational equipment: Applied research, Volume 1, Issue 316 (July 2024)
ISSN 1859 - 0810

Boi dudng niing lwe mod hinh héa toan hoc cho hoc sinh
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Abstract: The article proposes a number of measures to foster mathematical modeling capacity for
10th grade students through teaching the topic of inequalities and two-hidden first-order inequality
systems, including: Using Practical problems related to the topic of inequalities and systems of first-
order inequalities with two unknowns to train students to convert practical language into mathematical
language, thereby establishing mathematical models; coordinate the use of GeoGebra software to
support students in solving mathematical problems on the topic of inequalities and two-implicit first-order
inequality systems in the established mathematical model; Organize students to verify the correctness of

the solution on the established mathematical model.
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1. Pit vin dé

Theo Nghi quyét s6 29-NQ/TW, viée doi méi
phu’O’ng phap day hoc 1a can thiét dé phat trién phdm
chit va nang luc cta hoc: “Tiép tuc doi méi manh mé
phuwong phap day va hoc theo hwong hién dai; phdat
huy tinh tich cwe, chii dong, sdng tao va van dung kién
thire, ky nang ciia nguoi hoc; khdc phuc 16i truyén thy
dp dat mot chiéu, ghi nhé mdy mée. Tdp trung day
cach hoc, cach nghi, khuyén khich tw hoc, tao co so
dé nguwoi hoc tir cdp nhdt va doi méi tri thire, ky ning,
phat trién nang lec”. Nang lyc mo hinh hoa toan hoc
la mot trong nhlrng nang luc ¢bt 16i theo Chuong trinh
gido duc phé thong tong thé 2018, gitip hoc sinh ap
dung kién thirc toan hoc vao thuc té va giai quyet cac
van dé thyc tién bang cach chuyén ddi chung thanh
cac bai toan toan hoc. Trong thuc té giang day, nang
cao chit lugng gidao dyc toan hoc ludén 1a muc tiéu
hang dau. M6 hinh hoa toan hoc 13 mot trong nhiing
phuong phap hiéu qua gitip hoc sinh hiéu sau hon vé
ban chat ctia toan hoc va tmg dung cta no trong doi
song thuc té. Tuy nhién, nhidu hoc sinh van gip kho
khan trong viéc van dung kién thire toan hoc dé giai
quyét cac bai toan thyc té, dic biét 1 cac chu dé phirc
tap nhu béat phuong trinh va hé bat phuong trinh bac
nhét hai an. Bai viét dé xuit mot s bién phap boi
dudng nang lyc mo hinh hoa toan hoc cho hoc sinh
16p 10 thong qua day hoc chu d& bit phuong trinh va
hé bat phuong trinh bic nhat hai an.
2. N9¢i dung nghién ciru

2.1. Quan niém vé nang lwc mé hinh hoa todan hoc

Theo tac gia Lé Hong Quang (2020): “Nang luc
MHH todn hoc la kha ndng thue hién ddy di cdc giai
doan cua qua trinh MHH (Zoan hoc hoa gzaz bai toan,
thong hleu doi chiéu) nham gidi quyet van dé duwoc
dat ra”. Chuong trinh gido duc phd thong mén toan
2018 coi nang lyc md hinh hoa la mét trong nhiing
nang lyc Toan hoc can duoc tap trung phat trién trong
qué trinh day hoc mén toan & truong phd thong Viét
Nam. Biéu hién cua nang lyc mo hinh hoa toan hoc
thé hién qua viéc thyuc hién cac hanh dong : xac dinh
dugc mo hinh toan hoc (gom cong thire, phuong trinh,
bang biéu, db thi,...) cho tinh hudng xuét hlen trong
bai toan thyc tién; giai quyet duoc nhung van dé toan
hoc trong mé hinh duoc thiét 1ap; the hién va danh gia
duoc 1oi glal trong ngir canh thuc t& va cai tién duoc
md hinh néu cach giai quyét khong phu hop.

Tir cac quan niém trén, ching t6i dong quan diém
v6i quan niém nang luc mo hinh hoa Toan hoc theo
chwong trinh gido duc phd thong mén toan 2018,

2.2. Biéu hién ciua nang luc mé hinh hoa toan hoc
ciia hoc sinh trong hoc chii dé bit phuong trinh va
hé bat phuong trinh bédc nht hai én

Trén co s¢ ndi dung cia chu de bat phuong trinh
vahé bat phuong trinh bac nhét hai 4n, ciing nhu quan
niém vé nang lyc mé hinh hoéa toan hoc & cép THPT
theo chuong trinh ph théng 2018, chung t6i d& xuét
mot sd biéu hién nang lyc mod hinh hoéa toan hoc cua
hoc sinh trong hoc chu dé bat phuong trinh va hé bét
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phuong trinh bac nhat hai 4n nhu sau:

Hoc sinh c6 kha ning thiét 1ap cac mo hinh toan
hoc tir cac bai toan thuc tién lién quan dén viéc st
dung kién thuc trong chil dé bat phuong trinh va hé bt
phuong trinh bac nhét hai 4n

Hoc sinh c6 kha ning giai quyét cac van dé toan
hoc trong m6 hinh duogc thiét lap

Hoc sinh c6 kha nang kiém chtng va Iy giai tinh
dang dan cua 1oi gii

Nhu vay, dua vao cac biéu hién da trinh bay, can
phai ¢6 cac bién phap dé bdi dudng ning lyc md hinh
hoa toan hoc cho hoc sinh khi day hoc chu dé bat
phuong trinh va hé bat phuong trinh bac nhét hai an.
2.3. Mt 56 bién phdp boi dwing néing liwc mé hinh
héa todn hoc ciia hoc sinh trong day hoc chii dé bit
phwong trinh va hé bét phwong trinh bic nhit hai én
2.3.1 Ren luyen cho hoc sinh chuyén doi tir ngon
ngir thiee té sang ngon ngit todn hoc dé thiét lap mo
hinh todn hoc théng qua cdc bai todn thiee tién vé bat
phiong trinh va hé bat phirong trinh bdc nhdt hai an

Bién phap nham glup hoc sinh thiét 1ap mo hinh
toan hoc tir viée chuyén doi ngon ngir thuc té sang
ngdn ngit toan hoc cho cac bai todn vé bat phuong
trinh va hé bat phuong trinh bac nhat hai an. K§ ning
nay hd tro hoc sinh tao ra cic mé hinh toan hoc, tir d6
bdi dudng ning lyc mo hinh héa toan hoc ciia cac em.

Gigo vién chon bai toan thyc tién vé bat phuong
trinh va hé bat phuong trinh bac nhat hai an don gian
va gan giii voi hoc sinh. GV hudng din va yéu cau cac
nhoém HS phén tich bai toan va hiéu van dé thyc tién:
xac dinh céc dai luong da biét, cac dai luong chua
biét, chi ra muc tiéu cta bai toan, chuyén dobi ngoén
ngilr thuc thé sang ngdn ngit toan hoc, thiét lap duogc
mo hinh toan hoc.

Vidu I: Trong mét tudn, ban Manh c6 thé thu xép
duoc tdi da 12 gio dé tap thé duc giam can bang hai
mon : dap xe va tip cir ta tai phong tap. Cho biét mdi
gior dap xe s& tiéu hao 350 calo va khong ton chi phi,
moi gioy tap ctr ta s& tiéu hao 700 calo véi chi phi 50
000 d6ng/gio. Manh mudn tiéu hao nhiéu calo nhung
khong duogc vuot qua 7 000 calo mot tuan. Hay glup
ban Manh tinh s6 gid dap xe va sé gid tap ta mot tuan
dé chi phi tap luyén 1a it nhét.

Duéi sy huéng dan cua GV, HS cho két qua mong
doi:

Cic dai lwong da biét:

Tdng s6 gid tap luyén toi da mdi tuan: 12 gio.

Luong calo tiéu thu mdi gio: dap xe la 350 calo/
gi0, tap cu ta 1a 700 calo/gio.

Gidi han calo ti€u thy khong vuot qua 7000 calo
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mot tuan,

Cac dai lwgng chua biét: s6 gio dap xe trong tudn
va sb giotap cu ta trong tuan

Bdi todn yéu cdu: tinh sb glor tap dap xe va tap cu
ta dé chi phi tap luyén la nho nhét.

GV yéu cau mo ta viéc chuyén ddi ngon ngir. HS
cho két qua mong doi:

Ngon ngir thye té Ngon ngir Toan hoc

Goi x, y 1a sé gio' ban Manh
dap xe va tap ta trong mot
tuan. (x> 0,y >0)

Cén tim s6 gio dap xe trong tudn va s6
2i0 tap clr ta trong tuan

Manh c6 thé thu xép duoc tdi da 12 gio | x +y <12

Mbi gio dap xe sé tiéu hao 350 calo,
tap cur ta s€ tiéu hao 700 calo va khong
vuot qua 7 000 calo mot tuan

350x + 700y < 7000
hay x + 2y <20

Mai gitr dap xe khong tén phi, tap ctr | Goi F la tong chi phi tap
ta 50 000 dong/gio. Can tinh so gio | luyén F =50000y (dong)
dap xe va tap ta mot tuan de chi phi tap F =

luyén 1a it nhat min

Bai todn quy vé tim gid tri x, y thda man hé bat
phuong trinh
x>0
y20
x+y<I12
x+2y<20

(I) dé F=150000y (dong) 1a nho nhat

2.3.2. Phoi hop sir dung phan mém GeoGebra dé ho
tro hoc sinh gidi quyét bai todn todn hoc chii dé bat
phuwong trinh va hé bat phwong trinh béc nhdt hai an
trong mé hinh toan hoc da dwoc thiét lap

Bién phap nham hd tro hoc sinh giai quyét bai toan
vé bét phuong trinh va hé bt phuong trinh bic nhét
hai 4n trong mo hinh toan hoc da thiét 1ap bang cach
phdi hop sir dung ph?in mém GeoGebra.

Khi day chu dé bat phuong trinh va hé bat phuong
trinh bac nhat hai an, gido vién c6 thé phdi hop sir
dung phan mém GeoGebra dé minh hoa cac khai
niém va quy trinh giai toan mét cach truc quan va sinh
dong. DPdng thoi, gido vién cung cap cac bai tap thuc
hanh cy thé phu hop véi nang luc ctia hoc sinh dé hoc
sinh thuc hanh trén GeoGebra. Cac budc tién hanh chi
tiét nhu sau: GV chia 16p thanh cac nhom

Bude 1: Yéu cau hoc sinh mé GeoGebra va nhép
cac bat phuong trinh bac nhét hai 4n vao 6 nhap lénh.

Budc 2: Huéng dan hoc sinh sir dung cc cong cu
ctia GeoGebra dé vé& biéu dién mién nghiém cua hé
bat phuong trinh bac nhét hai an 1én mit phang toa do.

Budc 3: Hoc sinh rat ra két luan tir viée quan sat va
phan tich mién nghiém trén GeoGebra, tir d6 hiéu o
hon vé bai toan va cac khai niém lién quan.

Vi du 2. Dya vao mo6 hinh toan hoc da lap ¢ vi du
1, GV huéng dan hoc sinh str dung GeoGebra dé giai
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bai toan: tim gi trj x, y thoa méan hé bat phuong trinh
x>0
y=0
x+y<12
x+2y<20

(I) dé F= 150000y (ddng) 1a nho nhét

Budc 1: Yéu cau hoc sinh m& GeoGebra va chon
ché do “Graphing”, nhap cac bat phuong trinh trong hé
(I) vao 6 nhap Iénh (hinh 1)

Budc 2: Hudng dan hoc sinh sir dung cac cong cu
cua GeoGebra:

+ Vo kiéu dé chon kiéu dudng thang, d6 day dudng
thing, 46 md ctia dong (Line Opacity), t6 mau nén, déo
ngugc su lap ddy, goc, khoang cach. (hinh 2)

+ Tim toa d cac dinh cua mién da giac khong bi
gach bang cach tim giao diém cua cac dudng thang.
Nhép céc phuong trinh dudng thing twong tmg voi
mdi bat phuong trinh — A= giao diém(dbi tuong 1, dbi
tuong 2) dé tim duoc toa do dinh A, tuong ty tim dugc
toa do cac dinh con lai ctia da giac (hinh 3)

+ Tiép dén nhap ham muyc ti€u vao 6 nhép 1énh F' =
50000y, roi nhap F(A), F(B), F(C) dé tinh gi4 tri cia F
tai cac diémA, B, C, tiép theo nhép ham GTNN dé tim
gi4 tri nho nhét cua F (hinh 4)
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Budc 3: Tir két qua c6 duge nhd sy hd trg ciia phan
mém Geogebra, cac nhom hoc sinh c6 hai két luan khac
nhau:

+ Két luan 1: F dat GTNN béng 0 tai 0(0,0) hodc
C(12,0). Vay Manh mudn chi phi tap luyén I it nhat thi
Manh khéng tap luyén ca hai mon thé thao trén hodc
Manbh chi dap xe 12 gio va khong tap ta.

+ Két luan 2: F dat GTNN béng 0 tai 0(0,0) hodc
C(12,0). Vay Manh mudn chi phi tap luyén I it nhat thi
Manh chi dap xe 12 gio va khong tap ta.

Thong qua viéc sir dung GeoGebra dé biéu dién
mién nghiém cua hé bt phuong trinh bac nhét hai 4n,
nang lyc mo hinh héa toan hoc cua hoc sinh dugc bdi
dudng.

2.3.3. T6 chire cho hoc sinh thuc hién kiém chung
tinh ding ddn ciia 1oi gidi trén mé hinh todn hoc da
duge thiét lap

Bién phap nham gitip hoc sinh c6 kha ning kiém
ching va i giai tinh diing dan cta 10 giai trén mo hinh
toan hoc da duoc thiét 1ap, gitup hoc sinh théy 13 mdi
lién hé gitra Iy thuyét va thyc tién.

Céch thuc thyc hién: GV ¢6 thé huéng din cho hoc
sinh thuc hién theo cac budc:

X ‘ @ st i
|

AL O0 LN
A B A%
0 nx20 @ x20
0 ny20 @ n:y20
@ Mixsy<i @ Mixty<n
@ Mixsy<n @ Wix+2y<w
+ Nngp e

Hinh 1: Nhép céc bit phuong trinh (ngudn: tac
gia)

€2 GeoGebra Classic
D= oS IPANIEINE
B A & ¢
@ =a:x=0
@ b:y=0
@ cix+y=12
@ d:ix+2y=20

0 = Giaobiém(a, b)
@

= (0.0)

A = GiaoDiém(a, d)

= (0.10)

B = GiaoDiém(c,d)

= (4.8)

C = GiaoDiém(c,b)

= (12,0

Z.

Hinh 3: Tim toa d6 dinh ciia da gi4c nghiém (ngudn: tac gia)

RSO0 4N 2

Hinh 2: Biéu dién mién nghiém hé bt phuong

Xac dinh 10 yéu
cdu cia bai toan —
xem xét 101 giai da dé
xudt — kiém tra tinh
dtng dén cua 10 giai
— tong két va danh gia
— dé xuét cac cai tién
(néu can)

Vi du 3. Dya vao
cac két luan & vi du
2, GV tb churc cho HS
thue hién cac budc dé
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trinh (ngudn: tac gia)

kiém tra 101 giai.

+ Xac dinh & yéu ciu cia bai toan: tim s& gid
dap xe va sb gio tap cir ta sao cho khong vuot qua 12
gid mdi tuan ma Manh tiéu hao dugc nhiéu calo nhét
nhung khéng dwoc vuot qua 7.000 calo, dong thoi chi
phi tp luyén la it nhat.

+ C6 2 1oi giai khac nhau:

- Loi giai 1: Manh mudn chi phi tap luyén 1a it nhat
thi Manh khong tap luyén ca hai mon thé thao trén
hodc Manh chi dap xe 12 gio va khong tap ta

- Loi giai 2: Manh mudn chi phi tap luyén 13 it nhat
thi Manh chi dap xe 12 gi¢ va khong tap ta.

+ Kiém tra tinh ding dén cua 10i giai
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- Loi giai 1: Thay x=0, y=0 va x=12, y=0 vao (I)
thoa va F dat GTNN bang 0. Tuy nhién néu tai x=0,
y=0 thoa nghia 1a Manh khong tap luyén ca hai mon
thé thao trén, diéu nay trai voi yéu cdu bai toan 1a
Manh phai tham gia tap luyén

- Loi gidi 2: Thay x=12, y=0 vao (I) thoa va F dat
GTNN bang 0. Loi giai nay c6 chi phi tap luyén 1a 0
déng va Manh tiéu hao dugc 4200 calo trong tuln,
thoa man tit ca cac rang budc va yéu cau bai toan.
nay 1a Manh nén dap xe 12 gid mdi tuan va khong can
tap ta dé dat chi phi tap luyén it nhat va van tiéu hao
dugc mét lugng calo dang ké.

3. Két luan

Boi dudng niang lyc md hinh hoa toan hoc cho
hoc sinh théng qua day hoc chii dé bt phuong trinh
va hé bit phuong trinh bac nhit hai 4n khong chi
gitip nang cao chat lwong hoc tap mén Todn ma con
cho cac em thiy su gin két giira toan hoc va thuc
tidn. Piéu nay khoi diy niém dam mé toan hoc, gitip
cdc em cam nhan dugc vai tro thiét yéu cua toan
hoc trong doi séng hang ngay. Mot sb bién phap dé
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xuét trong bai viét hy vong s& cung cp thém thong
tin hitu ich cho gido vién va hoc sinh trung hoc phé
thong trong qué trinh gidang day va hoc tap mon
Toan, gbp phan thuc hién muc tiéu cia chuong trinh
gido duc phd théng méi.
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