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Day hoc giai bai toan thue tién nham phat trién ning hre
mo hinh héa toan hoc cho hoc sinh trung hoc pho thong
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Abstract: According to the 2018 General Education Curriculum, mathematical modeling competency is
one of the components of mathematical competency that needs to be formed and developed for students.
Mathematical modeling competency helps students solve practical problems by using mathematical
models to convert practical problems into mathematical problems.

Keywords: Mathematical modeling competency, General Education Curriculum 2018.

1. Mé dau

Theo muc tiéu cua Chuong trinh Gido duc phd
thong moén Toan 2018: moén Toan gdp phan hinh
thanh va phat trién cho hoc sinh (HS) ning lyc toan
hoc, bao gdm cac thanh phan cbt 16i nhu ning luc
tu duy va lap luén toan hoc; nang lyc mé hinh hoa
toan hoc (MHHTH); ning lyuc giai quyét van dé toan
hoc; nang lyc giao tiép toan hoc; nang luc st dung
cong cy, phuong tién hoc toan (Bo GD-DT, 2018).
Do vay, nang lyc MHHTH la mét nang lyc co ban,
can hinh thanh va phat trién cho HS phd thong.

2. Noi dung nghién ctru
2.1. Mt s6 vin dé li lugn
2.1.1. Quy trinh mé hinh hoa toan hoc

Theo Blum va Leiss (2007), quy trinh MHHTH
gbdm céc bwdée sau:

- Budc 1: Poc hiéu nhiém vy da cho va xay dung
md hinh cho tinh hudng do;

- Budc 2: Pon gian hoa va xéac dinh cac bién phu
hop nhidm xay dung mé hinh thyc cua tinh hudng;

- Budc 3: Tir co s& md hinh thuc, chuyén sang
mo hinh toan;

- Budc 4: Giai bai toan bang kién thirc toan hoc
dé tim két qua;

- Bude 5: Chuyén két qua toan hoc thanh tré lai
giai quyét vin dé cua thyc tién; -

- Budc 6: Xac dinh tinh phu hop cua két qua voi
mo hinh thuc;

- Budc 7: Trinh bay cach giai quyét cho tinh
hudng thyec.

Quy trinh MHHTH ciaa Swetz va Hartzler
(1991) gdm 4 giai doan nhw sau:

- Giai doan 1: Quan st cac tinh hudng thyc tlen
phéc thao cac tinh huong va phat hién cac yéu t6
quan trong (nhu bién sb, tham sd) co tac dong dén
van dé do;
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- Giai doan 2: Lap gia thuyét vé mdi quan hé giita
cac yéu tb thong qua ngdn ngir toan hoc, tir d6 phac
hoa mo hinh toan hoc tuong ung;

- Giai doan 3: Ap dung cac phuong phap va cong
cu toan hoc phi hop dé mo hinh hoéa va phan tich
mo hinh;

- Giai doan 4: Thong bao két qua, d6i chiéu mo
hinh véi thuc tién va dua ra két luan.

2.1.2. Nang lyc mé hinh hoa toan hoc

Theo Chuong trinh gido duc phd théng mén Toan
cua B GD-DT (2018), nang lvc MHHTH cua HS
THPT gdm c6 03 thanh t6 véi cac biéu hién twong
ung nhu sau:

Thanh phﬁn nang luc

Bié€u hién

MHI1. Xac dinh dqqc
mo hinh toan hoc (gom
cong  thie,  phuong
trinh, bang biéu, do
thi,...) cho tinh hudng
xuat hién trong bai toan
thye tién.

MHI.1. Thiét 1p dugc mé
hinh toan hoc (gom cong
thac, phuong trinh, so
dd, hinh v&, bang biéu, d6
thi,...) dé mo ta tinh hudng
dat ra trong mot s6 bai toan
thure tién.

MH2. Giai quyét duoc
nhiing van dé toan hoc
trong mo6 hinh duge
thiét 1ap.

MH2.1. Giai quyet duoc
nhitng vén dé toan hoc
trong m6 hinh dugc thiét
lap.

MH3. Thé hién va danh
gia dugce 101 giai trong
ngu canh thuc thé va cdi
tien dugc mo hinh néu
cach giai quyét khong
phu hop.

MH3.1. Li g1a1 dugc tinh
dung din cua 101 giai
(nhitng két luan thu duoc tir
cac tinh toan la co y nghia,
phu hop véi thyuc tién hay
khong).

MH3.2. Nhin biét dugc
cach don gian hod, cach
diéu chinh nhiing yéu ciu
thuc tién (xap xi, bd sung
thém gia_ thiét, tong quat
hoa,...) dé dwa dén nhing
bai toan giai dugc.
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2.2. Day hoc gidi bai todn thuc tién nham phat
trién néng lwc mé hinh héa Todn hoc cho hoc sinh
THPT dwoc thé hién thong qua mot so vi du minh
hoa nhu sau

Vi du 1. Khi mic song song hai dién tré R, vaR,
thi dién tr¢ tuong duong R cua mach dién bang
R — RIRZ

. Mot dién tré 10Q duge mic song song
R +R,

v6i mot bién tré x(Q). Bién tré chi thay d6i duoc tir
50 dén 30Q. Khi d6 dién tro twong dwong

a) bang 5Q khi bién trg 1a 30Q.

b) lu6n giam khi bién tré ngay cang 1n.

¢) khong thé vuot qua 10Q.

d) nho nhit c6 thé 1 ?

Loi giai

a) Saivi g R _ 10
R +R, x+10

x=30=>y= 10-30 =17.
30+10

. 100 L gen ,

b) Sai vi y'=———— >0 do d6 dién tr¢ twong

(x+10)

duong ludn tang.
¢) Pung vi lim y = lim ———=10 nén dién tro
X+ x=>+0 xy + 10
tuong duong cua mach khéng bao gio vuot qua 10Q
d) bung vi ham s6 dong bién trén (5;30), Khi do

dién tré trong duong nho nhét 1a: R = 10 khi x =5

Phan tich: 3

+ Vi du nay danh gia nang luc MHI.1. Thiét ldp
diwge mé hinh todn hoc (gom cong thire, phwong
trinh, so' do, hinh vé, bang biéu, do thi,...) dé mé td
tinh huéng dat ra trong mot 6 bai todn thuce tién.

+ Pé giai dugc bai toan nay hoc sinh cin van
dung céc kién thuc lién mén, thiét 1ap dugc mot ham
s6 toan hoc.

Vidu 2. S6 dan ciia mot thi trin sau # nam ké tir
ndm 1970 duge ude tinh boi cong thire /(1) = 26;:510

(f (f) dugc tinh bang nghin ngudi). Cac khang
dinh sau dung hay sai?

a) SO dan cua thi tran vao dau nam 1980 1a 18
nghin nguoi.

¢) Pao ham cia ham s6 f@ biéu thi téc do tang
dan sb cua thi tran (tinh bang nghin ngudi/nim) co
cong thire 1a: f'(7)= 129

(1+5)""

b) S6 dan cua thi trin ludn giam.
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d) S6 dan cua thi trdn khong vuot qua 26 nghin
nguoi

Loi giai

a) bing vinam 1980 =10; /(10) = 18 nghin nguoi.

b) Ding.

¢) Sai f'(¢)>), v6imoi ¢ >0 nén dan s6 luén ting.

d) Bung vi lim f(r)=26dan s6 ludn tang nhung

khong vuot qué 26 nghin nguoi

Phdan tich:

+ Vi du nay danh gia niang lyc MH2.1. Giai quyét
duoc nhiing van dé toan hoc trong mo hinh dugc
thiét lap.

+ Bai toan dan sb thuong dugc wéc tinh boi cong
thirc S, = S,.e”, tuy nhién khi r> 0 udc tinh theo cong
thirc nay thi dan so s€ tding mai dén vo han , diéu nay
khong phu hop véi didu kién vé kinh té, xa hoi, dién
tich... cuia mot thi tran.

Vidu 3. St dung manh inox hinh cht nhat ABCD
dé 1am mot thung dung nudc c6 day, khong co nép
theo quy trinh nhu sau: Chia hinh ch@t nhat ABCD
thanh hai hinh chit nhat ABNM va BCNM, trong d6
phan hinh chit nhat ADNM duoc go thanh phan xung
quanh hinh tru c6 chiéu cao bang AM; phin hinh chit
nhat BCNM duoc cit ra mot hinh tron dé lam déy cta
hinh try trén. Biét manh inox c6 dién tich bé'mg Im?
thi ¢6 thé 1am duoc cai thung c6 thé tich hon 2m? hay
khong?

A D
!
M v @ v
B C B C
Loi giai
bat BC=x (m)
Tacé: ABBC=1=> AB=—— =1 (m).
BC «x

Goi R (m) 1a ban kinh day hinh tru inox go dugc,
ta ¢6 chu vi hinh tron ddy bang BC = x (m).

Dodé 27R=x < R=-> (m),
2
BM =2R=% = AM = AB—BM =L X (m)
T X T

Thé tich khéi tru inox g0 duogc la:
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2
VZﬂRZhZE.(ij .(l—ﬁj: 12 (ﬁ—xz)
27 X 4

Tir d6 ta c6 thé tich 16n nht ¥ ~2,14(m) va
chi khi x ~1,02m (m).

Vay c6 thé lam duogc cai thung co thé tich hon
2

Phdn tich:

+ Vi du nay danh gia nang luc MH3.1. Li giai
duge tinh ding ddn cua loi gidi (nhitng két lugn thu
duoc tir cdc tinh toan la co y nghia, phut hop voi thuc
tién hay khong).

Vi du 4. Gia dong cira cia mot ¢d phiéu 1a gia
ctia c6 phiéu d6 cudi mot phién giao dich. Bang sau
thdng ké gia dong ctra (don vi: nghin déng) cua hai
mi ¢d phiéu 4 va B trong 50 ngay giao dich lién tiép.

2m
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Do léch chuan cia miu sd ligu ghép nhom la
S, =+/87 =4/12,4096 [1 3,5227 .

, Tong d6 1éch chuan cua mau s6 liéu cd phiéuA va
co phiéu Bla: S, +S, =6,3.

Vay néu danh gia d6 rui ro theo phuong sai va
d6 1éch chuén thi ¢ phiéu 4 c6 do rui ro thap hon
¢b phiéu B.

Phan tich:

+ Vi du nay danh gia nang luc MH3.2. Nhdn biét
d‘u"O’c cach don gian hoa, cach diéu chinh nhu"ng yeu
cau thye tién (xap xi, b6 sung thém gia thiét, tong
qudt héa,...) dé dea dén nhitng bai todn gidi duoc.
3. Két luan

Trong qué trinh day hoc mon Toén, thuc hién mo
hinh héa gitip HS hiéu duoc ¥ nghia, vai tro cua kién
thirc toan hoc trong cudc song;

phat trién kha ning phan tich,

suy luan, 1ap luan va giai quyét

Gié dong cira | [120:122) [ :124) [124:126) [126: ) [128:130)
Cb6 phiéu A 8 9 10 11
Cé phiéu B 16 4 3 21

van dé toan hoc trong nhimng
tinh huong khac nhau. Tu do,

Hay tinh tong do 1éch chuan ciia mau sb liéu cd
phiéu 4 va cb phiéu B. Tir d6, hdy so sanh do rui ro
ctia ¢6 phiéu 4 va cb phiéu B.

Loi giai

Ta ¢ bang thong ké gia dong cira theo gia tri dai
di¢n:

HS hung thu hon trong hoc tap,
dic biét 1 phét trién dugc nang lyc MHHTH. Thong
qua hoat ddng MHHTH, HS c¢6 co hdi phat trién céc
thao tac tu duy, ki ndng giai quyét van dé, dic biét
la théy duoc mdi lién hé gitra toan hoc voéi thuc tién,
yéu thich hoc tdp mon Toan hon. Nhu vay, viéc day

Gia déng cira 121 123 125 127 129 h?c .gtlal bai to?n tHLIC 'EICH
Cb ohidu A s 5 3 o " s& gitip HS phat trién ning
o eu I3 I
- P i lyc MHHTH, dap ung duoc
Co phicu B 16 4 3 6 21 muc tiéu day hoc phat trien

Xét mau s6 liéu cia cb phiéu 4:

SO trung binh ctia mau so liéu ghép nhém la

P 8.121+9.123+12.125+10.127+11.129 ~125.28
50

Phuong sai cia mau s6 liéu ghép nhom 1a

S} =%(8.1212 +9.123% +12.125* +10.127° +11.1292)—(125,28)2

=7,5216
Do 1éch chuan cia mau s6 liéu ghép nhom 1a
S, =4S} =4/7,5216 12,7425

Xét mau s liéu cua 96 phiéu B:

SO trung binh ctia mau so liéu ghép nhém la
x> =125,28

Phuong sai cia mau sd liéu ghép nhom 1a
S7 =12,4096 .
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nang luc toan hoc cho HS
theo yéu cau d6i méi giao duc hién nay.
Tai liéu tham khio
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