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Abstract: Mathematical modeling equips students with the competency to use math as a tool to solve
problems that arise in real-life situations. Mathematical modeling competency is one of the competencies
that need to be achieved during the learning process according to the new educational program. For
grade 12 math, applying derivatives to investigate functions is one of the cores. Therefore, applying
mathematical modeling to teaching applied derivatives for grade 12 helps students solve real-life
problems using mathematical methods, develop mathematical skills and understand the usefulness of

mathematics in practice.
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1. Pit vin dé

Nam 2018, Bo Giao duc va Pao tao da xac dinh ro
nang luc mé hinh héa (NLMHH) 1a mét trong nhitng
nang lyc ¢dt 16, dic thu can hinh thanh cho hoc sinh
trong qua trinh day hoc. Cac nghién ciru v& mo hinh
héa (MHH) da xudt hién kha lau va da dang trong qua
trinh gido duc; do d6 ngudi day can thay ddi phuong
phap day mdt cach tryc quan, dinh hudng hoc sinh
(HS) Iinh hoi kién thirc mot cach chu dong, tich cuc
va phu hop véi thyc tién. Viéc van dung mo hinh hoa
toan hoc (MHHTH) vao day hoc cling la mot trong
nhitng van dé tat yéu, gitp gido vién (GV) xdy dung
bai hoc theo hudng tiép can thuc tién, dung tiéu chi “li
luan gin lién vai thyc tidn”. Trong bai bao niy ching
t6i dé xuét quy trinh mé hinh héa toan hoc va tinh
hudng day hoc tmg dung dao ham vao bai toan ham
s6 16p 12, mot trong nhig ndi dung quan trong trong
chuong trinh THPT, gbp phan phat trién NLMHH va
nang cao chét luong day hoc & truong phd thong.
2. No¢i dung nghién ciru
2.1. Khdi niém vé Mé hinh héa Todn hoc

Mb hinh héa toan hoc 14 qua trinh chuyén d6i mot
vén dé thyc té sang mot vén dé toan hoc (TH) béng
cach thiét 1ap va giai quyét cac MHHTH, thé hién va
danh gia 101 giai trong ngit canh thyc té, cai tién mo
hinh néu cach giai quyét khong thé chip nhan. Nhu
vay, MHHTH duoc hiéu 1a sir dung cac cong cu TH
dé mo ta cac tinh hudng thyc tién, thé hién cac tinh
hudng d6 dudi dang ngon ngir TH, dwa bai toan thuc
tién thanh bai toan TH phi hop. Qua trinh chuyén doi

gitra tinh hudng thyc tién va tinh huéng TH tuén theo
mot quy trinh nhat dinh voi nhitng quy tic dic biét dé
xdy dung gia thuyét TH tir d6 hoc sinh ¢6 thé dé dang
nhin nhéan cac van dé thuc tién.
2.2. Day hoc mé hinh hod Todan hoc

Day hoc MHHTH Ila day hoc cach thtrc xay dung
mé hinh toan hoc cua thuc tién, nhdm t6i tra 101 cho
nhiing cau hoi, van dé nay sinh tir thyc tién. Day hoc
bang MHHTH 1a day hoc toan thong qua day hoc
MHH. Nhu vy, tri thirc todn hoc can giang day sé& nay
sinh qua qué trinh giai quyét cac van dé thuc tién.O
day, MHHTH duogc hiéu 1a su giai thich toan hoc cho
mot hé thong ngoai toan hoc nham tra 10i cho nhiing
ciu hoi ma ngudi ta dit ra trén hé thong nay. Day hoc
MHH va day hoc bang MHH cho thdy y nghia ctia
viéc hoc toan do HS théy dugc g dung ctia kién thuc
toan trong thuc tién. Day hoc MHH chi la sy dp dung
tri thure da co, trong khi do, day hoc bé‘mg MHH cho
phép tri thirc toan nay sinh qua qua trinh MHHTH dé
giai quyét mot van dé thuc tién.
2.3. Quy trinh mé hinh hoéa Todn hoc
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trinh thu thap, hiéu va phan tich cic thong tin toan
hoc va ap dung toan hoc dé mé hinh hoéa cac tinh
hudng thuc tidn. C6 nhiéu quy trinh mo hinh hoa
phat trién theo nhiéu thoi dai, tuy nhién khong thé
khong nhic dén cac quy trinh kinh dién nhu M6 hinh
cuia Bloom va Leib (2006), mo hinh nay dugc xem la
co s& cho tat ca cac hoat dong MHH va nhiing thay
dbi cua cac chu trinh MHH ngay nay.

Theo Swetz va Hatler, quy trinh MHH bao gom
4 giai doan chu yéu sau day (Swetz, F., & Hartzler,
J. S. Eds., 1991). Giai doan 1: Quan sat hlen tuong
thuc tién, xay dyung tinh huong, tim cac yéu tb trong
tdm c6 anh huong dén van dé thuc tién.Giai doan 2:
Lap gia thuyét vé mdi quan hé giira cac yéu t6 dung
ngon nglt toan hoc. Dua vao do, xay dung bai mo
hinh toan hoc twong ing.Giai doan 3: Van dung cac
phuong phéap va cong cu toan hoc phu hop véi tinh
hudng thyc tién d¢ MHH bai toan va phan tich mé
hinh.Giai doann 4: Pua ra két qua, ddi chiéu m6 hinh
véi thue tién va rat ra két luan

Stillman va cong sy (2008) da dua ra quy trinh
MHHTH gbm 6 budc: - Bude 1: Hiéu tinh hudng
da cho, dua ra cac diéu kién va gia thiét phu hop dé
tao ra mot mo hinh thuc té cia tinh huéng; - Budce 2:
Xay dung mo hinh toan biéu dién cho mé hinh thyc
té; - Bude 3: Lam viée trong moi truong toan hoc dé
thu dugc két qua todn hoc; - Budc 4: Thé hién két
qua trong ngit canh thuc té; - Budce 5: Xem xét tinh
hop li, thoa dang cua két qua thuc té hay quyét dinh
thyc hién lai qua trinh 14n 2; - Budc 6: Trinh bay cach
giai quyét van dé.

Sau khi nghién ctru cac quy trinh MHH toan hoc
va dac biét 1a quy trinh MHH cua Swetz va Hartzler
(1991), chiing t6i dé xudt mot quy trinh MHH gdm 4
budc dé van dung vao day hoc ndi dung “ Ung dung
dao ham 16p 12” nhu sau:

® Bwoe 1: Dua vao cac yéu td thyc tién va lién hé
dén cac yéu td toan hoc. Tir d6 dua bai toan thuc tién
thanh bai toan toan hoc tuong ung.

* Bwée 2: Van dung cac phuong phap va cong cu
toan hoc phu hop véi tinh hubng thuc tién ¢¢ MHH
bai toan va phan tich mé hinh. Xac dinh van d& can
giai quyét trong toan hoc.

* Bude 3: Giai quyét bai toan.

* Bugc 4: Pua ra két qua, dbi chiéu mé hinh
v6i thue tién, néu khong phu hop ta thuc hién lai
buée 1. Néu két qua phit hop ta két luan.

2.4. Thuc nghiém sw pham
2.4.1. Myc dich, doi twong va phicong phdp thuc ng-
hiém
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- Muc dich thyc nghiém: Kiém nghiém tinh kha thi
cua quy trinh MHH toan hoc trong viéc xay dung tinh
hudng day hoc ndi dung Ung dung dao ham 16p 12.

- Déi twong thuc nghiém: 30 hoc sinh 16p 12A
nam hoc 2023-2024 truong THCS- THPT Théi
Thanh, O Mén, TP Céan Tho (16p thyc nghiém) va
30 hoc sinh 16p 12A truong THPT My Xuyén, TP
Séc Trang (16p d6i ching). Hai 16p ¢6 hoc lyc twong
dong & mirc kha- gioi.

- thfng phap thyc nghzem GV giao nhiém vy

giai quyét bai toan thye té bang quy trinh MHHTH
(GV da huéng din vé quy trinh ddi voi 16p thuc
nghi¢m), HS suy nghi va lam viéc c4 nhan trong thoi
gian 45 phut. Sau d6, ching t6i st dung phuong phap
dinh tinh dé phan tich bai lam cia HS bang quy trinh
MHHTH va dit liéu dinh lugng thu dugc.
2.4.2. Vén dung quy trinh thiét ké tinh huéng day hoc
mé hinh héa gidi bai todn thuc tién trong day hoc
néi dung “Ung dung dao ham tim GTLN-GTNN ciia
ham s6 " (Todn 12)

Tinh huéng 1:. Mot soi day dai 6m dugc chia
thanh hai phan. Phan thtr nhit dugc udn thanh hinh
tam giac déu, phan con lai dugc ubn thanh hinh
vudng. Hoi do dai canh ciia hinh tam giac bang bao
nhiéu dé tong dién tich hai hinh 12 nhé nhét (lam tron
dén chir s thap phéan tha hai)?

Dung y su pham: GV huéng dan HS thuc hién
bai toan duwa trén 4 budc da dé xuét cta quy trinh
MHHTH, nham gitip hoc sinh tlep can quy trinh,
nim rd cong doan va tlep cén yeu tb thuc tién trong
bai toan, bai toan thuc tién & day thuong la bai toan
tim GTLN, GTNN, tim cuc tri ham sd.

* Budc 1: Pua bai toan thyc tién thanh bai
toan toan hoc twong ing hay con goi 1la mo hinh
héa lai bai toan thyuc tién vé bai toan toan hoc, hoc
sinh tién hanh mo hinh lai bang hinh v&
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e Buée 2: Xac dinh van dé can giai quyét trong
toan hoc.

Hoc sinh tién hanh xac dinh muc dich cua bai
toan toan hoc 1a tim d6 dai canh cta hinh tam giac
déu sao cho tong dién tich hai hinh 12 nho nhat tir d6
xéc dinh déi tuong can tim trong bai toan toan hoc.

Goi d6 dai hai phan 1an luot 1a x;y(m)= x+y=6.
Suy ra do dai canh hinh vudng va canh tam giac

1an luot 1a ;2 . dién tich hai hinh
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ham sb dat gia tri nho nhét.
* Budc 3: Giai quyét bai toan toan hoc
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Lap bang bién thién trén doan [0; 6] tacod
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54 ] Viay ham s6 dat GTNN tai
9+ 43
y 18
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* Budc 4: Pua rakét qua,
dbi chiéu md hinh véi thuc
tién, néu khong phu hop ta 5
thuc hién lai budce 1. Néu két
qua phu hop ta két luan.Dbi
chiéu lai bai ton thuc tién,
két qua tim dwoc hop li véi
noi dung va yéu cau dé bai
nén chép nhan két qua. Két
luan d6 dai cua hinh tam giac
s€la 1,13m.

Tinh huéng 2:. Cin

phai 1am céi cira s ma phia trén 13 hinh ban nguyét,
phia dudi 1a hinh chitr nhat, c6 chu vi 1a 15m (chu
vi hinh ban nguyét cong v6i chu vi hinh chir nhat
trir di duong kinh ciia hinh ban nguyét). Hay xac
dinh duong kinh cua hinh ban nguyét d&é dién tich
ctra 50 1a 16n nhét (1am tron két qua dén chir s6 thap
phan thir hai). Déi vi vi du nay, GV chia 16p thanh 8
nhom, cac ban lam viéc nhom va trinh bay trudce 16p,
mot hoc sinh tién hanh giai nhu sau

* Buwdc 1: HS vé lai hinh m6 phong ndi dung bai
toan nhu sau

* Bude 2: Sau khi v& HS tién hanh xac dinh céc
dbi tuong can tim, goi x(x < 0) 1a dudng kinh cua
hinh ban nguyét, can xac dinh x sao cho dién tich ca
hai hinh 13 16n nhat. HS tiép tuc dat chidu dai con lai
ctia hinh chit nhat 1a y(y > 0). Chu vi ctra s6 1a

15 x|«

15= 772+2y+x:>x— > 2[2 —HJ

Dién tich ctra s6 1a
2 r4-4
f( ) X 15x X (7T )

1
Xy+—n—=—-
YTTE T 8
dé ham sb dat gia tri 16n nhét.
* Budc 3: Dao ham va ldp bang bién thién ta

. Vay can tim x
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duwge ham sé dat GTLN khi X =———~4,2(m)
T+4

 Buéc 4: Duwa ra két qud, doi chiéu mé hinh
véi thuee tién ta thdy két qud nay hop li va két lugn.

Trong qua trinh thao luan, GV can c6 cac goiy de
hoc sinh tién hanh mé hinh hoa va tim déi twong can
tinh trong bai toan thuc tién, tir d6 HS tu tim toi dua
ra hudng giai quyét bai toan toan hoc. Cac nhém lan
luot trinh bay va nhan xét, GV chinh xac hoa bai toan.
3. Két luan

Phuwong phap MHH dong vai tro quan trong trong
qué trinh day hoc mén toan & trudng phd thong, gitip
HS khéam pha the g101 xung quanh, giai quyét cac
bai toan thuc te bing phuong phap toan hoc; giap
HS hiéu sdu, ndm chic cac kién thirc toan hoc va
phat trién cac k¥ niang toan hoc. Qua trinh va két qua
thuc nghiém cho th?iy cac hoat dong duogc thiét ké
gitip HS tich cuc hon, chu dong hon trong tiép thu
kién thuec, tir d6 hidu qua hoc tap dugc nang cao, gop
phén phat trién ning lyc mo hinh hoéa toan hoc cua
HS. Sau khi thyc nghiém tir két qua cho thiy cac
tinh hudng c6 tinh kha thi, quy trinh dwoc d& xuét
c6 thé 4p dung vao day va hoc theo dinh huéng phat
trién nang luc dap ung yéu cau can dat cia CT GDPT
2018 mon Toan.
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