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Tom tit: Bai bdo dé xudt cdc bién phdap su pham nham boi dwéng nang lwc mé hinh héa toan hoc cho hoc sinh (HS)
I6p 9 thong qua chit dé “Gidi bai todn bang cach ldp phiong trinh”. Bang cach dwa ra cac vi dy minh hoa cu thé, nghién
ciiu tdp trung vao ba bién phdp cot 16i: (1) Boi duéng cho HS ky nang nhén dién va mé ta tinh huéng trong bai todn thurc
tién dé thiét lap mé hinh todn hoc; (2) Rén luyén kj ning gidi phicong trinh trong mé hinh da thiét lap; va (3) Té chirc cho
HS thuc hién kiém chirng két qua dwa trén mo hinh da thiét lap.

Tir khéa: Nang liwc mé hinh héa todn hoc; Gidi bai todn bang cach lap phirong trinh, bién phdp.

ENHANCE GRADE 9 STUDENTS’ MATHEMATICAL MODELING COMPETENCY
THROUGH TEACHING “SOLVING PROBLEMS BY SETTING UP EQUATIONS”

Abstract: The article proposes a set of competency development measures to enhance mathematical modeling competency
Jfor 9th-grade students through the topic of “Solving problems by setting up equations.” By providing illustrative examples,
the article focuses on three core measures. (1) Fostering skils in identifying and describing real-world situations to establish
mathematical models; (2) Training equation-solving skills within these models; and (3) Organizing the verification of

results based on the original context.
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I. PAT VAN PE

Trong chuong trinh Giao duc pho thong 2018,
nang lyc mo hinh hoéa todn hoc (MHHTH) la
mot trong nhitng thanh phan cbt 18i ciia nang luc
toan hoc. MHHTH khong chi giup HS hiéu sau
ban chit cic khai niém toan hoc ma con 1a cau
nbi quan trong giira kién thuc 1y thuyét va thuc
tién doi séng. Tuy nhién, thuc té day hoc tai cac
truong trung hoc co s& hién nay cho thay nhiéu
HS van gip kho khin trong viéc chuyén ddi cac
tinh hudng thyuc té sang ngdn ngit toan hoc. Chu
dé “Giai bai toan bang cach 1ap phuong trinh” &
16p 9 14 mot ndi dung tiém nang dé phat trién ning
luc nay. Pay 1a giai doan chuyén tiép quan trong,
noi HS bt dau lam quen v6i cac mo hinh dai sb
phirc tap hon dé giai quyét cac van dé da dang
trong thuc tién.

Bai viét nay dé xuit mot s6 bién phap nham bdi
dudng nang lvc MHHTH cho HS 16p 9 thong qua
day hoc Giai bai toan bang cach 1ap phuong trinh.

II. NOI DUNG NGHIEN CUU

2.1. Quan niém vé ning lwc md hinh héa
toan hoc

Ning lyc MHHTH kha ning van dung kién
thure, ki nang va cong cu toan hoc dé xay dung,
thiét 1ap, dién giai va kiém chirng mé hinh thé
hién moi quan h¢ chat ché gitra todn hoc va
thuc tién.

Phan bién: 05/02/2026

Duyét déng: 10/02/2026

OECD (2012) xem nang luc MHHTH la mot
trong nhitng thanh phan cdt 16i cia niang luc
toan hoc dé cap dén kha nang cd nhan nhén biét,
xay dung cAu tric toan hoc cho mdt bai toan
duogc trinh bay trong mdt ngir canh nao do6. Theo
Nguyén Danh Nam (2015) thi ning lyc MHHTH
1a kha nang thyc hién dugc dﬁy du cac giai doan
trong qua trinh MHH dé giai quyét van dé duoc
xéac dinh ban dau.

Chuong trinh gido duc phd théng moén Toan
(2018) di néu ba thanh t6 ciia ning luc giao tiép
toan hoc cta HS (HS): (1) Str dung dugc mo hinh
toan hoc (gém cong thirc, phuong trinh, bang
biéu, do thi...) cho tinh huéng xuét hién trong bai
toan thyc tién; (2) Giai quyét dugc nhimg van dé
toan hoc trong mo hinh duogc thiét lap; (3) Thé
hién dugc 101 gidi trong ngilt canh thuc té va lam
quen Vi viéc kiém chung tinh dung dan cua 1oi
giai. (B GDDT, 2018b, tr.11).

Trong nghién ctru ndy, chung toi dong quan
diém voi quan niém nang lyc MHHTH theo
Chuong trinh Gido duc phd thong mon Toan 2018.

2.2. Nhirng biéu hién ciia ning lyc mé hinh
héa toan hoc trong ndi dung Gii bai toan bing
cach 1ap phwong trinh lép 9

Trén co s¢ cac tiéu chi cia nang luc MHHTH
dugc Chuong trinh GDPT moén Toan 2018 dua
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ra, chiing t6i xac dinh 5 biéu hién dic trung ciia
nang lyc trong chu dé Giai bai toan bang cach lap
phuong trinh 16p 9 nhu sau:

+ HS doc hiéu dé bai, xac dinh dai luong chua
biét, cac dai luong da cho va mbi quan hé gitra
chung (véan tdc — thoi gian — quang duong; chiéu
dai — chiéu rong — dién tich; ning sudt — thoi gian
— khéi luong cong viéc, ...)

+ HS biét chon 4an sb hop li, biéu dién cac dai
luong khac theo an, thiét l1ap dugc phuong trinh
hodc hé phuong trinh phan dnh dting méi quan hé
thuc té cua bai toan.

+ HS lya chon ding dang phuong trinh (bac
nhat, tich, chira 4n & mau, bac hai), ap dung cic
k¥ thuat bién d6i dai s6 dé giai phuong trinh, xac
dinh diéu kién ctia nghiém.

+ HS ddi chiéu nghiém véi diéu kién xac dinh
va diéu kién thyc t&; sir dung may tinh cam tay dé
kiém tra két qua, phat hién va diéu chinh sai sot
néu co.

+ HS dién giai y nghia ctia nghiém trong ngit
canh thyc té, tra 10i dung cau hoi cta bai toan (van
tdc, dién tich, thoi gian...), loai bd cac nghiém
khong phii hop véi thyc té.

Nhu vay, dwa vao cac biéu hién da trinh bay,
can phai c¢6 cac bién phap dé bodi dudng ning luc
MHHTH cho HS 16p 9 thong qua day hoc Giai bai
toan bang cach 1ap phuong trinh.

2.3. Noi dung giai bai toan bing cach lap
phuong trinh trong Chwong trinh Toan 16p 9

HS nhén biét duoc bai toan thuc tidn c6 thé
giai bang cach lap phuong trinh; thuc hién dugc
viéc chon 4n, dit diéu kién cho 4n, biéu dién cac
dai luong theo an va thiét 1ap phuong trinh phu
hop. HS giai duoc phuong trinh da lap, kiém tra
nghi¢ém va két luan bai toan trong mot s6 tinh
hudng thyuc tién quen thudc nhu chuyén dong,
nang suét, cong viéc. No1 dung nay HS da duoc
lam quen & cac 16p dudi, tuy nhién & 16p 9 kién
thire duoc cung cb, mé rong va hé théng héa theo
quy trinh rd rang véi cac dang phuong trinh khéc
nhau, gop phan phat trién ning lyc mo hinh hoa
toan hoc.

2.4. Mot s6 bién phap boi dudng niang hrc mod
hinh héa toan hoc cho HS l6p 9 thong qua day
hoc giai bai toan bing cich lap phwong trinh

2.4.1. Bién phdp 1: Boi dudng cho HS ki nang
nhdn dién va mé ta tinh hué'ng trong bai toan thuc
tién dé thiét lap mé hinh todn hoc
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* Muc dich cua bién phap

Tap trung bodi dudng kha ning chuyén d6i mot
tinh hudng thyc té thanh mot bai toan c6 thé giai
duoc bang cong cu va phuong phap toan hoc.
Qua trinh nay gitip HS biét cach xac dinh dir kién,
dat an, thiét lap mbi quan h¢ gitra cac dai lugng
va xdy dung mo hinh phi hop véi bdi canh cia
van dé.

* T6 chirc thuc hién bién phap

Buoc I (Phan tich béi canh va nhan dién cdc
dai lwong cua tinh huéng thuc tién): HS gach
chan cac dir ki¢én quan trong, phan loai cac dai
lugng da biét va chua biét, tir d6 lién hé cac cong
thire thé hién méi lién hé gitra cac dai luong.

Buée 2 (Triee quan héa va mé ta tinh hudng
dudi dang bang hodc so do):

225 km

Gap nhau sau 3 gia ‘3
v \ j

A C B

< Fn

Chuyén d6i cac dir kién roi rac sang dang bang
hodc biéu dd béng ngon nglr toan hoc. Thyuc hién
chon 4n (don vi va diéu kién xac dinh) va biéu
dién cac dai luong con lai theo an.

Buoc 3 (Xac dinh mo hinh toan hoc va danh
gid tinh twong thich véi dé bai): Dya trén cac dit
kién chua dugc su dung va mbi quan h¢ ban cht,
HS thiét 1ap phuong trinh mé ta tinh huéng. HS
kiém tra lai tinh thong nhat vé don vi do, ¥ nghia
thuc té ciia 4n dé dam bao day du cac didu kién
rang budc cua dé bai.

Vi du 1: Hai nguoi di xe may cing xuat phat
ddng thoi tir hai thanh phd cach nhau 225 km. Ho
di nguoc chiéu va gip nhau sau 3 gid. Hoi ngudi
thir nhat da di voi van tdc 1 bao nhiéu, biét rang
van toc ngudi thir nhat 16n hon vén téc nguoi thir
hai 1a 5 km/h?

Buoc 1 (Phan tich béi canh va nhan dién cdc
dai lrong ciia tinh huéng thye tién): Gido vién
sir dung so d6 truc quan (Hinh 1) dé HS x4c dinh
day 1a bai toan chuyén dong nguoc chiéu, cac
dai lugng gém quing dudng (s), van toc (v), thoi
gian (t).

Buée 2 (Triue quan héa va mé ta tinh hudng
dudi dang bang hodc so d6): HS lua chon an sb
phul hop va chuyén d6i ngon ngir thuc tién sang
ngdn ngir toan hoc (Bang 1). Vi cau hoi cua bai
toan thi ta can tim gi? Piéu kién 1a gi?
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Bdng 1. Bang tém tdt gia thiét bai todn

Tinh hudng

Ngon ngir Toan hoc

Hai nguoi cting xuét phat va di nguoc chiéu
nhau cach nhau 225 km

Téng quang duong cua 2 xe di duge s, +s, = 225

Hai nguoi gap nhau sau 3 gio

Thoi gian di chuyén cta hai nguoi la r=3 gio.

Van toc ngudi thir nhat va ngudi thir hai chua
biét

Goi van tdc cla nguoi thir nhat1a x km/h

Van toc nguoi thr hai nho hon van tde nguoi thir
nhat 5 km/h

Van tdc ciia nguoi thir haila x-5

HS tién hanh biéu dién quang duong theo van toc va thoi gian nhu bang 2
Bdng 2. Bang biéu thi moi quan hé gitva cac dai luong trong vi du 1

s (km) v (km/h) t (h)
Nguoi 1 3x X 3
Ngu’(‘wi 2 3(x—5) x-5 3

Buoc 3 (Xac dinh moé hinh toan hoc va danh
gid tinh twong thich véi dé bai):

Duya vao cot quing duong, HS nhan ra tong
quang duong cua hai nguoi chinh la khoang cach
giita hai thanh phd va lap dugc phuong trinh

3x+3(x-5)=225

Dua vao bang 2 HS kiém tra lai diéu kién rang
budc ctua phuong trinh ( x>5).

Co héi gbp phan béi dwéng ndng luc mé hinh
hoa Toan hoc trong bai toan nay dwoc thé hién
qua viéc thue hién dwoc cac thao tac sau:

Nhén di¢n, lya chon céc dai luong c6 y nghia
thuc tién va cac moi quan hé dinh lugng gitra
chung trong bbi canh chuyén dong nguoc chiéu.

Chuyén dbi tinh hudng thyuc té sang cac biéu
dién toan hoc phu hop thong qua viée sir dung so
dd va bang tom tat dé thé hién mbi lién hé giira
quing dudng, van toc va thoi gian.

Xac dinh dugc phuong trinh va kiém tra lai cac
diéu kién rang budc.

2.4.2. Ren luyén ky nang giai phuwong trinh
trong mé hinh da thiét lgp

* Muc dich cua bién phap

Bién phap nay nham boi dudng k§ ning van
dung cac quy tic dai sd (chuyén vé, quy dong,
khir mau, phén tich da thirc thanh nhan tir) dé tim
nghiém cua phuong trinh di lap dugc. HS biét
két hop giita giai toan thii cong va may tinh cam
tay dé xur 1i va kiém tra cac sb liéu nham ting do
chinh xé4c cho két qua va dam bao tinh hoan chinh
cua chu trinh moé hinh hoa.

* T6 chire thue hién bién phap

Buoc 1 (Nhan dién dang phwong trinh): HS
quan sat phuong trinh da 1ap dugc dé nhan dién
dang phuong trinh (phuong trinh bac nhit, phuong
trinh tich, phwong trinh c6 4n & miu, phuong trinh
bac hai) dé dinh huéng duoc cach giai phuong
trinh toi uu

Buéce 2 (Gidi phirong trinh bang thudt todn
twong ung): Tuy theo dang phuong trinh HS 4p
dung k¥ thuat bién ddi dai s6: quy dong, khir miu,
phén tich da thic thanh nhan t, st dung cong
thirc nghiém hodc két hop may tinh cam tay dé
hd tro.

Buée 3 (Kiém tra lai két qud): Sau khi tim ra
nghiém bang cach giai thu cong, HS st dung chirc
ning SOLVE hodc CALC ctia may tinh dé kiém
tra lai két qua.

Do budc thiét 1ap mé hinh Toan hoc ching t6i
da trinh bay trong bi¢n phap 1, nén trong bién
phap 2 vi du minh hoa chi trinh bay truc tiép phan
giai phuong trinh cho mo hinh da lap.

Vi du 2: Mot t6 cong nhan du dinh may 120
chiéc 4o trong mot thoi gian nhat dinh. Do cai tién
k¥ thuat, mdi ngay t6 may thém duoc 5 chiée 4o
so voi dy dinh. Vi vay, to di hoan thanh ké hoach
som hon 2 ngay. Tinh ning suit du dinh cta to (s6
a0 may dugc trong mot ngay).

PT duoc lap nhu sau: 120 120 _ 2 (Piéu
kién: x>0 ), trong d6 x 1a nér)fg suat ghr dinh cua
t6 cong nhan.

Buoc 1 (Nhan dién dang phuwong trinh): HS
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quan sat va nhan xét vé cu triic dé nhén dién day
1a dang phuong trinh chtra 4n & mau. Tir ddy dinh
hudng dugc cach giai 1a quy dong khir mau dé dwa
vé phuong trinh bac hai hodc phuong trinh bac
nhit mot an, sau 6 ding may tinh dé tim nghiém.

Buéc 2 (Gidai phwong trinh bang thudt todn
twong tmg): HS thyuc hién quy dong va khir mau
“Mau thic chung ctia hai phan thuc 1a gi? Tim
mau thirc riéng? Phuong trinh sau khi quy dong
co6 dang gi?”

Chon méu chung x(x+5)
Phuong trinh tr¢ thanh:

120(x +5)—120x = 2x(x +5)
Sau khi quy dong ti€p theo ta s€ lam gi? (Nhan
phéan phoi, rat gon)
120x + 600 —120x = 2x* +10x

& 2x +10x-600=0 < x* +5x-300=0

Déi voi chuwong trinh hoc ki I, HS st dung may
tinh dé hd tro phan tich da thirc thanh nhan tir.
Thao tac: Mode 9 -2 -2; nhap hé s6 1; 5; -300.
May tinh s& tra lai két qua x =15;x, =—20 . Tir
day HS sé& phan tich vé trai dé dua vé phuong trinh
tich , khidd x-15=0 hodc x=-20 .

Dbi v6i chuong trinh hoc ki II, HS sir dung
cong thirc nghiém dé tim ra nghiém hodc ghi truc
tiép nghiém bang cach bam may.

A=5 —4.1.(—300) =1225>0
Phuong trinh ¢6 hai nghiém phan biét

=5++/1225 -5-+/1225
y=——7——=I15x=———"=
21 2.1
Buoc 3: Kiéem tra lai két qua
beé hoan thién budc giai phuong trinh can kiém
tra lai nghiém bang may tinh nhu sau: nhdp vao
120 120

méy tinh == -
X X+

SOLVE hoic 1énh CALC x =15 két qua thu duoc
bang 0 thi chtng to day 1a nghiém.

Co héi gép phan béi dwéng néng lwc mé hinh
hoa Todn hoc trong bai toan nay dwoc thé hién
qua viéc thuc hién duoc cac thao tac sau:

HS thé hién kha niang chuyén dbi tir mé hinh
cu thé toan hoc (phuong trinh) sang két qua cu thé
bang cic phép bién d6i dai sd.

Str dung va kiém soat cac phép bién ddi dai sd,
két hop cong cy hd trg tim va kiém tra nghiém cta
phuong trinh.

-20

=2 va giai bang lénh SHIFT
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D6i chiéu va danh gia nghiém thu dugc voi cac
diéu kién va béi canh thyuc tién cua bai toan.

2.4.3. T6 chirc cho HS thuc hién kiém chung
két qua dwa trén mé hinh da thiét lap

* Muc dich cua bién phap

Bién phap gitp HS hinh thanh thoi quen dién
giai va kiém chimg nghiém thu duoc dé tra 16i cho
cau hoi ban dau. HS thuong ding lai khi tim ra gia
tri cia ma khong kiém ching hay tra 10i lai cau
hoi cua dé bai. Viée rén luyén k¥ ning nay gitp
HS lién hé nguoc tir két qua toan hoc vé bdi canh
ban dau va hoan thién qua trinh mé hinh hoa.

* T6 chire thuc hién:

Gi4o vién hudng dan HS thyc hién nhu sau

Thao tic 1 (Péi chiéu diéu kién): Kiém tra
nghiém thu duogc véi cac diéu kién toan hoc (mau
thirc khac) va cac diéu kién thuc té (van tde, thoi
gian, ning suat phai duong; s6 ngudi, s vat phai
1a s6 nguyén duong).

Thao téc 2 (Dién gidi két qud): HS chuyén d6i
gié tri cia an s6 thanh cdu tra 16i cho van dé thuc
té d3 dat ra.

Thao tic 3 (Pdnh gid mé hinh): Xem xét két
qué c6 phu hop vai logic doi séng hay khong (van
tdc khong thé 1a 500 km/h)

Vi du 3: Mot manh dat hinh chit nhat ¢6 chu vi

la 20m va dién tich 1a 24m?* . Tim cac kich thudc
ctia manh dét trén.

Do buéc thiét 1ap moé hinh Toan hoc va Giai
mo hinh chiing t61 da trinh bay trong bién phap 1,
2 nén trong bién phadp 3 vi du minh hoa chi trinh
bay tryc tiép phan kiém tra va dién giai cho mo
hinh da 14p.

Sau khi giai phwong trinh x* —10x+24=0 tim
duogc hai nghiém x, =4 va x, =6 , gido vién thuc
hién cac thao tac nhu sau

Thao tdc 1 (Péi chiéu diéu kién): HS d6i chiéu
hai nghiém véi didu kién ban dau 1a 0 <x<10 déu
théa mén diéu kién vé mat toan hoc.

Thao tac 2 (Dién gidi két qua): Gido vién dat
cau hoi goi mé “Trong thuc té hinh hoc, giita hai
gid tri va gia tri nao phu hop dé 1am gié tri cho
chiéu dai ctia manh dat?”

HS van dung quy udc thuc té chiéu dai luén
16n hon chiéu rong dé xac dinh cip kich thudc
phtt hop 14 chiéu dai 13 va chiéu rong 1a .

Thao tic 3 (Pdnh gid mé hinh): Tu két qua
& trén HS dua ra két luan cho bai toan thuc té 1a
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chiéu dai cia manh dat 1a 6m va chiéu rong ctia
manh d4t 14 4m .

Co hdi gép phan béi dudng ning liec mé hinh
hoa Toan hoc trong bai toan nay dwoc thé hién
qua viéc thuc hién duoc cac thao tac sau:

Chuyén d6i ngdn ngit va thé hién duoc 1oi giai
trong bdi canh thyc té.

Kiém chimg két qua giup thé hién su két ndi
gitra toan hoc va tinh huéng ban déu, thé hién tinh
hop li ctia mo hinh d thiét 1ap.

II. KET LUAN

Bai viét d& xuit mot s6 bién phap nham boi

dudng nang luc MHHTH cho HS 16p 9 thong qua
day hoc Giai bai toan bang cach 1ap phuong trinh.
Céc bién phap tap trung vao viéc bdi dudng cho
HS cac k¥ niang xac dinh mé hinh tir tinh hudng
thyc tién; nang cao nang luc giai quyét mo hinh
bang cac quy tic bién ddi dai sd va cong cu may
tinh cam tay; cudi cung 1a bdi dudng kha ning thé
hién lai 161 giai dé dwa bai toan toan hoc tré lai bdi
canh thyc tién. Nhitng bién phap dé xuat hy vong
cung cap thong tin hitu ich cho GV va HS, gop
phﬁn thuc hién muc ti€u cua chuong trinh Gido
duc phé thong 2018.
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