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Tom tat: Todn hoc mang lai nhiéu co héi dé phat trién ning lwc mé hinh héa todn hoc cho hoc sinh. Ky nang nay cho
phép hoc sinh chuyén cac tinh hudng thiee té thanh cac mo hinh toan hoc, qua do rén luyén kha nang phan tich, giai thich
va u"ng dung kién thirc todn hoc dé gidi quyét cdc van de thwc tién. Trong chmmg trmh Gidi tich lop 12, tich phan la mot
chii @é quan trong véi nhiéu ung dung trong doi séng va tiém ndng lom dé phat trién tw duy kj mé hinh héa. Tich phdn
khéng chi cung cdp cong cu dé tinh todn dién tich va thé tich ma giip hinh thanh t duy mé hinh héa théng qua viéc xdy
dung ham sé tir béi canh thuec tién, xdc dinh khoang tich phdn va dién gidi két qua. Bai bdo dé xudt tinh hudng day hoc tich
phdn nham phat trién nang lwc mé hinh héa todn hoc 6 hoc sinh trung hoc phé théng.
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Abstract: Mathematics offers numerous opportunities for developing students’ mathematical modeling competence.
This skill allows students to transform real-life situations into mathematical models, fostering their ability to analyze,
interpret, and apply mathematical knowledge to solve practical problems. In Grade 12 Calculus, integration is a key
topic with significant real-world applications and great potential for enhancing modeling skills. It not only provides
tools for calculating areas and volumes but also develops modeling thinking by constructing functions from contexts,
identifying integration intervals, and interpreting results. This paper proposes teaching strategies for integration to develop
mathematical modeling competence in high school students.
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I. PAT VAN PE

Trong bdi canh gido duc Viét Nam dang
chuyén minh manh mé, viéc phat trién nang luc
nguoi hoc da trd thanh kim chi nam cho moi ddi
m&i, duoc khang dinh rd nét trong chuong trinh
gido duc phd thong hién hanh. Gido duc khong
con don thuan 1a truyén thu tri thirc, ma tip trung
bdi dudng cac ning luc cdt 151, g1up hoc sinh (HS)
chu dong thich U ing va giai quyét hiéu qua cac van
dé trong thuc tién. Muc tiéu Chuong trinh Gido
duc phd thong mén Toan nam 2018 d khang dinh
“Hinh thanh va phat trién ning luc toan hoc bao
gdm céc thanh t6 cbt 161 sau: niang luc tu duy va
1ap luan toan hoc; nang lyc mo hinh hod toan hoc;
nang luc giai quyét van dé toan hoc; niang luc giao
tiép toan hoc; ning luc st dung cong cu, phuong
tién hoc toan.”

Trong d6, nang lyc mo hinh hoéa toan hoc gitp
cho HS c6 kha nang chuyén héa cac tinh hudng tir
doi séng thuc tién thanh cac bai toan toan hoc, tir
d6 tim ra 10 giai va dién giai két qua. Pay 1a ning
luc khong chi hinh thanh tu duy tng dung ma con
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phat trién k¥ nang phan tich tong hop va kha ning
lién két tri thire toan hoc véi thé gidi xung quanh.

Viéc thiét ké cac tinh hubéng day hoc theo
hudng phat trién nang lyc mo hinh hoé toan hoc
ndi dung tich phan 16p 12 dya trén chuong trinh
Gi4o duc pho thong 2018 14 rat can thiét trong day
hoc mén Toan trung hoc phd thong.

II. NOI DUNG NGHIEN CUU

2.1. Niang luc mé6 hinh hoa toan hoc

Theo chuong trinh gido duc phd théng mon
Toan 2018 (B9 Gido duc va Pao tao 2018B) céc
thé hién cta nang luc moé hinh hoa toan hoc cap
trung hoc pho thong gom:

Thiét 1ap dugc mé hinh toan hoc (gdm cong
thirc, phuong trinh, so' d6, hinh vé&, bang biéu, do
thi,...) & mo ta tinh hudng dit ra trong mot sb bai
toan thuc tién.

Giai quyét duoc nhimng van dé toan hoc trong
mo hinh dugc thiét 1ap.

Li giai dugc tinh dung din cua 10i giai (nhing
két luan thu duoc tir cac tinh toan 1a co v nghia,
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phu hop véi thuc tién hay khong). Béc biét, nhan
biét dwoc cach don gian hod, cach diéu chinh
nhitng yéu cau thyc tién (xap xi, bd sung thém gia
thiét tong quat hoa,...) dé dwa dén nhimng bai toan
giai dugc.

2.2. Tinh hudng day hoc khai ni¢m

Theo tic gia Nguyén B4 Kim (2004): “Tinh
hudng day hoc 1 tinh huéng ma vai tro cia gido
vién (GV) duoc thé hién twong minh véi muc tiéu
dé HS hoc tap mot tri thirc nao d6”. Trong d6 GV
dinh huéng cho HS qua viéc dua ra cac yéu cau
doi hoi HS giai quyét van dé, & d6 GV va HS 1a
chu thé con khach thé 1a nhing van dé duoc GV
dua ra.

Theo cac tac gia PO B. Thai va cs. (2018) tinh
huéng day hoc khéi ni¢m todn hoc dugc thyc hi¢n
nhu sau: Trai nghi€ém => Hinh thanh dinh nghia,
khéi niém => Clng ¢ => Van dung.

Tac gia dé xuit quy trinh thiét ké tinh hudng
day hoc chu dé tich phan nham boi dudng ning
lwc mo hinh hoa toan hoc nhu sau:

Buoc 1: Xac dinh muc tiéu

Giao vién xac dinh muc ti€u bai hoc dua trén
Cong vin 5512, bao gém kién thirc, pham chét va
nang lyc hoc sinh can dat. Tuy nhién, khi thiét ké
tinh hudng phat trién ning lyc mé hinh hoa toan
hoc, gido vién can tap trung vao viéc lya chon ndi
dung kién thirc pht hop, c6 tiém ning gin voi
thuc tién. Muc tiéu tinh huéng can lam r: hoc
sinh tiép thu dugc kién thirc gi, ning lyc mé hinh
hoéa dugc phat trién nhu thé nao, nang lyc b tro
nao dugc hinh thanh thém, va kha nang van dung
kién thirc vao thuc té ra sao.

Bude 2: Xde dinh von kién thire cia hoc sinh

Trude khi xay dyung tinh hudng, gido vién can
danh gia von kién thic, k§ nang va kinh nghiém
thuc tién ma hoc sinh di c6. Pay 1a co so quan
trong dé thiét ké hoat dong hoc phul hop véi trinh
do nhan thirc, gitip hoc sinh huy dong dugc kién
thirc nén tang dé tlep nhan tri thirc mdi mdt cach
chu dong. Cach tlep can nay tranh day hoc ap dat,
phat huy tinh tich cuc va sang tao ctia hoc sinh.

Burde 3: Thiét ké néi dung hoat dong

Bao gdm 4 giai doan: (i) Trai nghiém véi bai
toan thyc tién dé khoi goi hing thi va dinh hudng
tu duy mo hinh hoa; (ii) Hinh thanh kién thire moi
qua hoat dong kham pha c6 dinh hudng; (iii) Cung
cb kién thic bang hé thong bai tap da dang, gan
thuc tlen (iv) Van dung kién thirc vao tinh hudng
thuc té, dy an hoc tap, qua do ren luyen nang luc
mo hinh hoa va k¥ nang giai quyét van de.

2.3. Vi du minh hoa “Thiét ké tinh hudng
day hoc khai niém tich phan”

Buoc 1: Xac dinh muc tiéu day hoc cua tinh huéng

i) Kién thirc

Nhan biét duoc khai niém tich phan.

Mo ta mdi lién hé giita tich phan va dién tich
hinh thang cong.

Tinh tich phan trong nhitng truong hop don gian.

Van dung tich phan dé giai quyét mot s bai
toan lién quan dén thuc tién.

ii) Nang luyc

Gop phan phat trién nang lyc mé hinh hoa toan hoc:

Thiét 1ap dugc mo hinh toan hoc: Biét phan
tich tinh huéng thuc té (vi du: thiét ké céng trai,
ctra, thiép,...) va chuyén ho thanh mo hinh toan
hoc béng: hinh v& minh hoa hinh hoc, biéu thirc
ham s mé ta dudng cong, cong thic tinh gn
dang hodc chinh xac dién tich.

Giai quyét dugc cac van dé toan hoc trong md
hinh: Tinh dugc dién tich hinh phing bing cach
chia nh6 phan cong thanh nhiéu hinh chit nhat.
Vian dung dinh nghia tich phan dé tinh dién tich
chinh xac.

Li giai duoc tinh ding dan cia 10i giai: Nhan
biét dugc viéc chia cang nhiéu hinh chit nhat cang
gitp két qua tinh gan ding sat véi gia tri thuc té.
Tim cach dua tinh hudng thuc té vé dang co thé
giai béng cong cu toan hoc da hoc.

Tinh hudng con gbp phan bdi dudng ning luc
giao tiép toan hoc, ning luc tu duy va lap luan
toan hoc cho hoc sinh.

iii) Pham chat

Trung thyc: HS thira nhan va hoc tap cac Kkét
qua ding cua cac ban thong qua cac hoat dong
giai céac bai tap luyén tap, thuc hanh, van dung.

Trach nhiém: Chu dong, tich cuc trong thuc
hién cac nhi€ém vu hoc tap c4 nhan va nhém.

Buoc 2: Xac dinh von kién thirc san cé ciia hoc sinh

Kién thirc vé nguyén ham, dién tich hinh chit
nhat.

Kién thirc vé hé toa do Oxy, phuong trinh
parabol, phan mém v& nhu Geogebra, Desmos,...

Buée 3: Thiét ké va t6 chirc hoat dong day hoc

Hoat dong 1. Trai nghiém

i) Muc tiéu

Goi mo, két ndi hoc sinh véao bai tich phan xac
dinh thong qua hoat dong trai nghiém thyc tién.

ii) Thiét bi day hoc va hoc liéu:

Dbi voi GV: Sach gido khoa, mau thiép minh
hoa, bai trinh chiéu.

bdi v6i HS: Sach giao khoa, dd dung hoc tap,
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méy tinh cam tay, gidy bia lam thiép, kéo, bit chi,
thudc, but mau, keo, hoa kho va ruy bang trang tri.

iii) T6 chire thuc hién

Gi4o vién gioi thidu tinh hudng thyc tién:

Nhan dip ky niém Ngay Nha gido Viét Nam
20/11, Doan trudng t6 chirc cudc thi thiét ké thiép
chuc mung véi quy dinh: Dién tich mat chinh cta
tam thiép khong duge vuot qua 20cm?.Lép 12A12
quyét dinh thiét ké tim thiép co dudng vién phia
trén tao hinh song nudc nghé thuat.

GV dat cau hoi goi mo:

Néu phan trén 1a duong cong, thi lam sao tinh
duoc dién tich tim thiép?

Néu céch tinh dién tich tim thiép co chiéu rong
lem va xac dinh chiéu dai mdi hinh chir nhat 1a
gi4 tri ctia ham f(x) tai ting diém twong Gmg.

Téng quat 1én néu chiéu rong hinh chir nhat 1a
AX thi dién tich

GV v& mo0 hinh thi¢p trén Geogebra tao thanh
truot cho HS trai nghiém sau do dat cau hoi:

Hinh. M6 phong tam thiép trén Geogebra

Néu chia cic hinh chit nhat nhé hon (vi du
0,5cm thay vi 1 cm), thi két qua dién tich tim
thiép c6 chinh xac hon khong?

HS chia thanh 4 nhom doc va quan sat hoat
dong lam thi€p. Cac nhém mo phong thiép va tra
161 cau hoi:

Chia nho phan cong thanh nhiéu hinh chir nhat

[

/|

4

4] 2

va tinh tong cac hinh chit nhat do.

8% fl) + fr) + o+ ) = ) fx0)

i=1
+S = f(xy).Ax + f(x). Ax + -+ f(x,). Ax = Zf(xi).Ax
i=1

HS tuy mo6 phong thiép trén Geogebra.

=

4

Hinh. HS tw mé phong tam thiép

Néu chia cic hinh chit nhat nho hon thi tong
céc dién tich hinh chit nhat sé& tién dén gia tri chinh
xéc dién tich cua tAm thiép.

HS dai dién nhém béo céo két qua thao luan,
nhan xét két qua ctia nhom ban.

GV nhan xét, két luan vé két qua bao cdo cua
cac nhom.

iv) Co hoi boi dwong nang luc mé hinh héa
toan hoc

Thong qua hoat dong, HS c6 co hoi boi dudng
nang lyc mo hinh hoa toan hoc, thé hién & viée:

Thiét 1ap dugc md hinh toan hoc: HS biét cach
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chia phan cong thinh nhiéu hinh chit nhat, HS biét
ude luong duoc dién tich phén dudi duong cong
c0O cong thirc
S = f(x1).Ax + f(xp). Ax + -+ f(x,). Ax = Zf(xi).Ax
i=1

Giai thich dugc rang: Khi chia tim thiép thanh
cac hinh chir nhat va tinh tong dién tich cua cac
hinh chit nhat cling chinh 1a dién tich gan dung
clia toan bo phan dudi dudng cong. Cang chia nho
két qua cang chinh xéac hon.

Ly giai dugc rang: Viéc chia nho cac hinh chit
nhat gitp két qua tinh dién tich cang gan dung



hon véi thuc té - 1a co sé dé HS tiép can khai niém
tich phan.

Hoat dong 2: Hinh thanh khai niém tich phan

i) Muc tiéu

HS nhan biét dugc ¥ nghia dién tich dudi mot
duong cong, hiéu khai niém tich phan gép phan
bdi dudng ning lyc mé hinh hoa toan hoc cho HS.

ii) Thiét bi day hoc va hoc liéu:

D6i v6i GV: Sach giao khoa, bai trinh chiéu.

bdi v6i HS: Sach giao khoa, dd dung hoc tap,
may tinh cam tay.

iii) T6 chire thuc hién

GVdan dat tir hoat dong trai nghiém: “O hoat
dong trude, cac em da ude luong dién tich phan
cong bang cach chia thanh cac hinh chit nhét nho.
Viay néu mudn tinh chinh x4c dién tich dudi mot
duong cong thi phai lam thé nao?”

GV dit cau hoi dan dat: Gia st mép thiép la
mot duong cong ham sb y=f(x) trén doan [a;b].
Tinh dién tich giéi han boi d6 thi ham s6 y=f(x),
truc hoanh va hai duong thang x=a; x=b.

GV nhan xét, chuin hoa kién thirc vé dinh nghia
tich phan, HS ghi nhén dinh nghia tich phan.

HS thao luan nhom doi tra 101 cau hoi.

Dién tich dudi dudng cong tir x=a dén x=b

b
5= [ f@) dr=FGlt = F&) - F(a)

GVyéu cau HS khai quat khai niém tich phan va
doc lai khai niém.

HS khai quat khai ni¢m tich phan va doc lai
khai niém.

iv) Co héi boi dwéng nang lwe mé hinh héa
toan hoc

Thong qua hoat dong, HS c¢6 co hoi bdi dudng
nang lyc mo hinh hod toan hoc, thé hién & viée:

Thiét 1ap mo hinh toan hoc: HS biét biéu dién
dién tich dudi duong cong bang biéu thirc tong quét

b
S = f £(x) dx

Giai thich duoc rang tich phén 1a tong gidi han
cua cac dién tich hinh chitr nhat nhd, dugc tao nén
tir viéc chia doan [a;b] thanh nhiéu phan nho c6 do
rong Ax, chiéu cao 13 gia tri ciia ham s tai diém
ldy mau.

Ly giai duoc rang: Ham sb y=f(x) lién tuc trén
doan [a;b]. Néu F(x) 1a mot nguyén ham ciia f(x)
trén doan [a;b] thi hiéu s6 F(b)-F(a) duoc goi 1a
tich phan tir a dén b ctia ham s6 f(x)
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b
f f(x) dx= F@)IL = F(b) — F(a)

Hoat dong 3: Hoat dong cing cb kién thirc

i) Muc tiéu

HS cung cb kién thirc vé khai niém tich phan,
hiéu duoc diéu kién 4p dung gop phan bdi dudng
nang lyc mo hinh hod toén hoc cho HS.

ii) Thiét bi day hoc va hoc liéu:

Dbi v6i GV: Sach gido khoa, bai trinh chiéu.

bdi v6i HS: Sach giao khoa, dd dung hoc tap,
may tinh cam tay.

iii) T6 chike thuc hién

GV giao nhiém vy tinh huéng thyc tién cho HS:

Trong dip Tét, 16p 12A12 du dinh thiét ké mot
cong trai c6 hinh mai vom cong. Cong trai rong
2m, phﬁn mai c6 dd cao nhét la 3m (tinh tir mat
dat). Phan vom cong c6 dang parabol ddi ximg
qua truc tung. Tinh dién tich phin mai vom dé
lam bién trai.

HS chia thanh cac nhém mdi nhom 6 HS. Cac
nhom thao ludn bai bai toan.

Gia su parabol c6 dang

y=f(x)=ax*+bx+c

Vi parabol ddi ximg qua truc tung nén b=0

Parabol ¢ dinh vom 1a (0;3), hai chan cong 1a
(-150),(1:0) o
c=3

C=3 =
a=-3

a+3=0

f(0) =3
{f(l) o=t = {
= f(x) = -3x2+3

k= f(—3x2 +3) dx= (—x3 + 3x)|%,

=(-1+3)-(1-3)=4m?

Vay dién tich phan mai vom dé lam bién trai 1a
4m?,

Céac nhom trinh bay két qua, cdc nhom con lai
theo di va nhan xét két qua cua nhom ban.

GV nhan xét, chuan hoa kién thie cho HS.

iv) Co héi boi dwdng ning lwc mé hinh héa
toan hoc

Thong qua hoat dong, HS ¢6 co hoi bdi dudng
nang lyc mo hinh hoa toan hoc, thé hién ¢ viée:

Thiét 14p mé hinh toan hoc: HS biét cach xay
dung ham s6 mo ta mai vom duac vao diéu kién
thue té, xac dinh mién tich phan phu hop va viét
duoc biéu thuc tich phan.

Giai thich m6 hinh: HS hiéu dugc rang tich
phan 1a céc tinh téng dién tich gi6i han boi d6 thi
ham sd va truc hoanh chinh la dién tich phﬁn vom
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mai can tim.

Ly giai dugc rang viéc tinh toan st dung dinh
nghia tich phan gitip giai quyét bai toan thyc té
nhur thiét ké cong, méai vom, . ...

Hoat dong 4: Hoat dong van dung kién thire da
hoc vao thyc tién

i) Muc tiéu

HS van dung kién thirc dinh nghia tich phan dé
giai quyét bai toan thuc té, gop phin bdi dudng
nang lyc m6 hinh hoé toan hoc cho HS.

ii) Thiét bi day hoc va hoc liéu:

DPéi v6i GV: Sach giao khoa, mau thiép minh
hoa, bai trinh chiéu.

bdi v6i HS: Sach gi4o khoa, dd dung hoc tép,
méy tinh cam tay, gidy bia lam thiép, kéo, bit chi,
thudc, but mau, keo, hoa kho va ruy bang trang tri.

iii) T6 chire thuc hién

GV giao nhiém vu tinh hudng thyc té cho HS:

Nha ban Minh can lam mot canh cira co dang
nhu hinh v&, nira dudi 1 hinh vuéng, phan phia
trén (phan to den) 1a mot Parabol.

Biét cdc kich thudc a=2,5m,b=0,5m,c=2m.
Biét s6 tién dé lam 1m? ctra 1a 1 triéu dong. S6
tién dé 1am cira 13 bao nhiéu

GV huéng dan HS xac dinh dién tich phén mai
va tinh chi phi lam ctra.

HS chia thanh cic nhém mdi nhom 6 HS. Cac
nhom thao luén bai toan.

Goi parabol c6 dang

y=f(x)=ax®*+bx+c

B y
S
—‘1 o Ill z

Hinh. Hinh v& trong (Oxy) dé mé ta canh cira
Parabol c6 dinh 1a A(0;2,5), di qua B(0;2,5)

a+b+c=2 a=-05
c=25

Dién tich cai cua la:

1

—(-Lias) - (Foas) =Y
’(6 ) (6 ')’3’”

1
; x3
S= J'(fo,le +25)dx= <7? + Z,Sx)
-1

Vay sb tién dé 1am cira 1a  14/3x1000000=14/3
triéu dong.
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HS cac nhom dai dién trinh bay két qua cua
nhém, cadc nhom con lai theo doi va nhan xét két
qua cta nhom ban.

GV nhan xét, chuan hoa kién thie cho HS.

GV cho HS tiép tuc thuc hién hoat dong trai
nghiém: Goi y cho HS mot s6 ham sb c6 dang
song nudc (ham sin, ham cos,...). Yéu cau céc
nhom vé nha thyc hién hoat dong trén.

HS vé nha thuc hién.

iv) Co héi boi dwdng ning lwc mé hinh héa
toan hoc

Thong qua hoat dong, HS c6 co hoi boi
dudng ning lyc moé hinh hoa toan hoc, thé hién
& viée: Thiét lap dugc moé hinh hod toan hoc
cho tinh hudng thuc té: HS xac dinh hinh dang
thyc té (cira, parabol), chuyén thanh biéu thirc
ham s6, va thiét 1ap biéu thtc tich phan tuong
mg. Giai thich dugc rang dién tich phan cong
duoc biéu dién bang gia tri cua tich phan xéc
dinh va c6 thé ap dung vao tinh chi phi thuc
té. Ly giai duoc toan hoc giup tinh toan thiét
ké t6i vu, vira dam bao dung k¥ thuat, vira tiét
kiém chi phi.

II. KET LUAN

Tur thiét ké tinh hudng day, c6 thé thdy rang
viéc t chirc day hoc theo dinh huéng phat trién
nang luc, dac biét 1a nang luc mé hinh hod toan
hoc, khong chi giap HS hiéu sau kién thic toan
hoc ma con nang cao kha nang tu duy, sdng tao va
van dung kién thirc vao thyc tién. Cac tinh hung
hoc tap gan v6i bdi canh thyc té nhu thiét ké thigp
chic mung, xay dung céng trai, lam cura,... da tao
co hoi dé HS tiép can khai ni¢m tich phan mot
cach tu nhién, qua dé tung budc hinh thanh va
phat trién ning luc moé hinh hoa toan hoc. Bén
canh do6, viéc thuc hién cac hoat dong hoc tap da
dang nhu trai nghiém, kham pha, thao ludn nhom,
van dung vao thuc tién,... con giap HS phat trién
cac nang luc khac nhu giao tiép toan hoc, tu duy
va lap luan, giai quyét van dé va pham chat ca
nhan nhu trung thyc, trach nhi¢ém. Viéc thiét ké
tinh hubng day hoc tich hop noi dung kién thirc
v6i thyuc tién khong nhimg gép phan thuc hién
hiéu qua chuong trinh gido duc phd thong 2018,
ma con khing dinh vai tro quan trong ctia mon
To4n trong viéc phat trién toan dién pham chét va
nang luc hoc sinh.
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