
G DVNG PHAN MEM MAPLE 
IT liT fiJ Jr ' Jl't.IF 

THONG DAY HOC KHAM PHA KHAO SAT HAM SO 
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1. a~t van de 
D9y h9c kham pha Ia phuong phap d9y h9c thea 

ajnh huang ho9t d9ng h6a ngudi h9c. Vai phliong phap 
nay, giao vien (GV) "to chuc cho h9c sinh (HS) h9c t~p 
trong h09t OQng va bang h09t OQng t\f giac, tich ClfC, chU 
a9ng va sang t90". Ngay nay, Slf xuat hi~n cua cac phan 
mem tinh toan hlnh thuc nhu Maple, Matlab ... giup ich 
rat nhieu cho qua trlnh d9y h9c kham pha. Neu biet khai 
thac cac ung d~,Jng cua chung se giup HS c6 them m9t 
each h9c va kham pha mai. Trang khuon kho bai viet 
nay, chung toi de c~p den m9t so ung d~,Jng Maple trong 
d9y h9c khi10 sat ham so. 

2. Phuong phap d<:'IY kham pha 
Kham pha Ia tlm thay, phat hi~n ra cai an dau, bi 

m~t; Ia qua trlnh ho9t d9ng va tL1 duy "nham alia ra 
nhung khai ni~m, phat hi~n ra nhung tinh chat, quy 
lu~t... trong cac Slf V~t, hi~n tliQ'ng Va cac moi lien h~ giua 
chung': Theo Bui Van Ngh!, "Phuong phap d9y h9c kham 
pha OUQ'C hieu Ia ph liang phap d<;Jy h<?C trong a6 duai Slf 
huang dan cua GV, thong qua cac ho9t d9ng, HS kham 
ph a ra m9t tri thuc nao day trong chuang trlnh mon h9c" 
[1, tr.160). 

Phan lo9i d9y h9c kham pha: 
M¢t Ia, khdm phd dan dat: GV huang dan ae HS 

kham pha van de va giai phap giai quyet van ae. 
Hai Ia, khdm phd h6 tr<;J: GV huang dan ae HS kham 

pha van de va cac em w kham pha giai phap giai quyet 
van de. 

Ba Ia, khdm phd tl/ do: HS tl,i kham pha van de va 
tl,i kham pha giai phap giai quyet van de (vai cac van de 
khong qua phuc t<:Jp). 

3. Gi6"i thi~u ve mem 
Phan mem tinh toan hlnh thuc Maple Ia phan mem 

do D9i h9c Waterloo (Canada) cho ra adi vao nam 1980. 
Ke tU thdi diem nay, nhieu trlidng h9c tren the giai a a c6 
slf thay aoi phliong phap d9y h9c toan. Cung vai each 
giai toan truyen thong, d9y HS them each giai bang phan 
mem Maple. Vai hon 2500 ham, phan mem Maple giup 
vi~c giai m9t so d<;lng toan de dang va nhanh hon so vai 
each giai toan truyen thong. Vu diem cua day hoc giai 
toan khi ung d~,Jng phan mem Maple Ia tfnh chfnh xac 
cao, xu If tot cac bai toan c6 tfnh toan phuc t<:Jp ... 

Maple c6 cac khai ni~m co ban sau: 
- L¢nh: Giao di~n trl,ic tiep giua ngudi va may thong 

qua vi~c go cac l¢nh sau dau [>; 
L¢nh gdn: Vi~c gan ten m9t hang, mot bien, m9t 

bieu thuc auoc thong qua l~nh gan Khi a6 hang, 
bien, bieu thuc ve trai aVQ'C gan ten 0 ve phai. 
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Ten trong Maple auqc bat a au bang m9t chu cai, d9 
dai toi aa 496 kf w va khong c6 khoang trong. 

C6 the a~t cac ten nhv sau: a, a 1, a2, A 1 (khac voi 
al), ab, abc, xy, xyz, ... , nghiem, Nghiem_cua_da_thuc, ... ; 

-Ham: C6 nhieu each xay dl,ing ham. Khi su d~,Jng 
ki hi~u anh x9, vi~c gan gia tr! cho ham va vi~c thiet l~p 
ham hqp de han; 

- G6i thu tvc: Doi vai m9t so linh vlfc a~c thu, Maple 
t9o nen cac g6i thU t1,1c (package). Bola m9t t~p hqp cac 
ham (chliong trlnh viet san) danh rieng cho linh VlfC 00. 
Khi su dl,lng den linh VlfC nao, can n<?p g6i thu ti,!C cho 
phan ay bang l~nh With (ten g6i thu t1,1c); 

Cdc diu l¢nh ve Maple su d~,tng trong bai viet 
> restart 
L~nh nay giup giai ph6ng b9 nho. 
> extrema(Y,{},x); 
L~nh nay giup tlm clfc tr! cua ham soY theo bien x 
> plot({Y,m}x=m .. n,p .. q,color=red; 
L~nh nay giup ve do thj ham so Yva audng thang m 
> minimize(f,x,x=a .. b); 
L~nh nay giup tlm gia tr! clfc tieu cua ham so trong 

ao9n [a; b). 

> maximize(f,x,x=a .. b); 
L~nh nay giup tlm gia trj clfc 09i cua ham so trong 

do9n [a; b). 

> solve (y ,x); 
L~nh nay giup giai phuong trlnh ham soy. 
4. Ung d1,1ng phan mem Maple trong 

kham pha khao sat ham 
4. 1. Gc;ti tinh huong bai tocin va kham 
each giiii 
Su d1,1ng phan mem phat hi~n nhung thu9c tinh 

a~c trling cua cac bai toan thlidng g~p ve khao sat 
va ve ao thj ham so, tU a6 de xuat bai toan tren co so 
nhung hinh anh trl,ic quan, hinh bieu dien, nhung bieu 
tuqng ho~c ngon ngu the hi~n, ... Khi d<;Jy h9c giai bai 
toan ve khao sat va ve ao thj ham so, GV khong alia ra 
ngay phvong phap giai (each d9y ma hi$n nay nhieu GV 
thudng su d1,1ng). Thay vao a6, thong qua vi~c gi6'i thi~u 
nhung aoi tliQ'ng thoa man aieu ki~n cua bai toan (c6 
the alia ra mot vai aoi tliqng khong thoa man day au 
cac khai ni~m cua bai toan), su d1,1ng phan mem Maple, 
GV cho HS quan sat, phan tich nham hinh thanh nhung 
thu9c tinh a~c trling cua cac aoi tliqng dang xet dew 
phan tich va kham pha each giai bai toan. 

Vf d~,t: Voi cac gia tri nao cua m, audng th~mg y m 

cat audng cong )' == x4 2x' - 3 tai bon diem ph an bi~t. 



---------------------- NGHIENClru iWJ 
Bu6'c 7: GV su dt,tng phCin mem Maple ae tim gia tri 

Cl/C GQi, ctjc ti€u ciJng nhu ve a6 thi ham so 
> restart; 
y: =xA4-2*xA2-3: # Nh~p vao bi~u thuc 

f(x) sau dii.u = 
# Nh~p vao cac rni~n gi6i h~n cua Ox 

va Oy (x tu rn . . n, y tu p .. q) 

rn:=-5:n:=5:p:=-5:q:=2 : 
print('Gia tri cue dai, cue tieu cua 

ham so:·) ; 

Yrnax_rnin:=extrerna(Y,{},x); 
Gia tri cue dai, cue tieu cua ham so: 

Y max_ min := { -4 ; 3) 

> plot({Y,rn}, x=rn .. n,p .. q,color=red); 

2 

-4 

GV cho HS tra IO'i d\u h6i: D6 thj cat duong cong t<;~i 
bon diem ph<'m bi~t khi niw? 

Ro rang, nho c6 cac diem eve d9i, ctfc tieu va d6 thl 
ham so tren phan mem Maple, HS de dang tra loi duqc 
d\u hoi. f)6 thj cat duong cong t9i bon diem phan bi~t 
khi-4<m<3. 

Bu6'c 2: Yeu diu HS chung minh bai toan bOng phuong 
phap toan hQc 

Neu HS chua chung minh ngay duqc, GV alia ra cac 
cau hoi dan dik 

- f)o thj y = x 4 2x2 
- 3 cih duong th~mg y m 

t9i bon cMm phan bi~t thl h~ phuong trlnh c6 

J y x4 

lY m 

2x2 - 3 . ,. h', 7 
co may ng u~m. 

HS tra loi: 4 nghi~m. 
Em hay rut ra loi giai bai to an? 
HS giai toan nhu sau: 
Hoanh d(> giao diem cua duong th~mg va duong cong 

da cho Ia nghi~m cua phuong trlnh x4 2x2 3 m, We 

Ia x 4 2x2 
- m 3 = 0. (l) 

f)~t X x 2
, X :2: 0, ta duqc 

X 2 
- 2X m - 3 = 0. (2) 

Duong thang cih duong cong da cho t9i bon diem 
phan bi~t khi va chl khi phuong trlnh (1) c6 bon nghi~m 

phan bi~t. Dieu nay xay ra khi va chl khi phuong trlnh (2) 

c6 hai nghi~m duong X 1, X 2 ph an bi~t, We Ia 

1
,<1' > 0 ~m + 4 > 0 
xlx2 > 0 <=> -m- 3 > 0 <=> -4 < m < -3. 

X 1 + X 2 > o 2 > o 
Bu6'c 3: Yeu diu HS phOn tfch bCti todn ve giao cMm 

cua hai a6 thi bOt ki 
Nhi~m Vt.,J cua HS can phan tich duqc bai toan giao 

diem hai d6 thj. Cho hai ham soy= f(x) va y = g(x), 

00 thj CUa cac ham SO f(x) va g(x) G'!Jt nhau t9i diem 

M(x0 ; y 0 ) khi va chl khi (x0 ; y 0 ) Ia m(>t nghi~m cua h~ 

. {y = f(x) 
phuongtnnh 

y = g(x) 

Nhu v~y, hoanh d(> giao diem cua hai d6 thj tren Ia 
nghi~m cua phuong trinh f(x) = g(x). 

So nghi~m cua phuong trlnh tren bang so giao diem 
cua hai do thj. 

4.2. Phat hifn, tim kiem, ae xu6t cdc cckh giai mai, 
cac bili tocin mai bOng cac phllcmg phdp tllcmg tl/ hila, 
khciiquath6a 

Kham pha Ia tim thay, phat hi~n ra cai an dau, bf 
m~t. Vi~c phat hi~n ra cac bai toan m6'i, cac each giai 
khac nhau chfnh Ia m(>t bieu hi~n cua stf kham phit Su 
dt.,Jng phan mem Maple, HS phat hi~n cac bai toan m6'i 
va each giai m6'i chfnh Ia "cai an dau" ma bai toan ban 
dau chua de c~p den. 

vr dt,t 7: Tim gia trj 16'n nhat va nh6 nhat cua ham so 

sau f(x) x 2 + 2x- 5 tren do9n [ -2; 3] 

Bu6'c 7: GV cho HS tim gia tri 16'n nhCit va gia tri nhO 
nhat cua ham so tren phCin me'm Maple 

> f:=xA2+2*x-5; 

f:= x 2 + 2x- 5 

> rninirnize(f,x,x=-2 .. 3); 
-6 

> rnaxirnize(f,x,x=-2 .. 3); 
10 

Wy, gia tr! nho nhat cua ham soIa -6. 
Gia trj 16'n nhat cua ham sola 10. 

Bu6'c 2: Yeu diu HS chung minh bai toan bOng phuong 
phap toan hQc 

Neu HS chua chung minh ngay duqc, GV alia ra cac 
cau hoi dan dat: 

- Em hay tfnh d9o ham cua ham so dew do tim ra 
duqc diem ma 090 ham doi dau? 

f'(x) = 2x + 2, f'(x) = 0 <=> x -!.a 

WY diem ma 090 ham doi dau Ia X 

Em hay l~p bimg bien thien? 
Bang bien thien: 

l. 
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X -00 -2 -1 3 

f'(x) 0 + 

Tu bimg bien thien, em hay rut ra gia trj ion nhat va 
gia trj nho nhat cua ham so? 

X~i2~j f(x) = f( -1) = -6 ; X~~~~ f(x)= f(3) 10. 

Buac 3: Yeu diu HS phdn tfch bOi toan tuang tl/, chOng 
hqn bai toan trong vf dv 2 

vr dv 2: Tim gia trj ion nhat va nho nhat cua ham so 

f(x) = x 2 + 2x -7 tren doi?n [-3; 5] 

Em hay su dt,mg phan mem Maple de tim gia trj ion 
nhat va gia trj nho nhat cua ham so? 

> f:=x"'2+2*x-7; 

f :=x2 + 2x -7 

> minimize(f,x,x=-3 .. 5); 

-8 
> maximize(f,x,x=-3 .. 5); 

28 
V~y ham so d9t gia tr! ion nhat Ia 28 va nho nhat 

Ia -8. 
Buac 4: Ma r¢ng bai toan cho ham so b¢c ba 
HS alia ra bai toan bat kl, chang h9n bai toan trong 

vi dl,l3. 
vr dv 3: Tim gia trj I on nhat va nh6 nhat cua ham so 

J 

sau ((x) = x + 2x2 + 3x 4 tren doan [-4; 0) . 3 . 

su d~:~ng phuong phap tuong ty tren, HS t1J giai 
toan va elva ra ket qua: 

Gia tr! nho nhat cua ham soIa 

Gia tri ion nhat cua ham soIa -4. 

16 

3 

4.3. Hinh thimh bai toan tif cila bai toam toan 

Viec hlnh thanh bai toan thvc te cua bai toan toan 
hQC Ia m9t phVO'ng phap kham pha rat thu vi nhvng 
cung rat kh6 trong d9y hoc. Thong thvong, GV elva ra 
bai toan toan hoc va cac cau hoi de dan dat HS elva bai 
toan toan h9c thanh bai to<\n th!Jc te. Ho9t d9ng kham 
pha doi voi d9ng toan nay chu yeu Ia kham pha dan dat 
voi s!J tr<;J giup cua phan mem Maple. 

vr dv: Tim gia tri ion nhat cua ham so 

f(x) = 480x- 20x2 tren (0; +oo). 

Buac 1: GV cho HS tim gia tr[ /an nhdt va gia tr[ nhO 
nhat cua ham s6 tren phon mem Maple 

> restart; 
> f:=480*x-20*xA2; 
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f := -20x2 + 480x 

> maximize(f,x,x=O .. 

2880 
> solve(480*x-20*x"'2=2880); 

12,12 
V~y ham so d9t gia tr! I on nhat Ia 2880 t9i x = 12 

Blfac 2: Gqi y, thay X bOi n (n E Pf) ae' HS phdn tfch 

bai toan 

Tim gia tr! I on nhat cua ham so f(n) = 480n 20n 2 

tren (O; +oo). 
Buac 3: GV dan dat w bOi toan toan h<;>c 
- Neu P(n) = 48 20n Ia can n~ng (gam) trung blnh 

moi COn Ca SaU m/?t Vl,l nuoi thl n COn Ca sau mot Vl;l can 
n~ng bao nhieu gam? 

- HS tra /ai: f(n) = 480n- 20n 2 

- GV gqi y ae HS phdn tfch bai toan thljc te. 
M9t h<;Jp tac xa nuoi ca trong h6. Neu tren moi dan 

vj di~n tich cua m~t h6 c6 n con ca thl trung blnh moi 
con ca sau m9t v~:~ can n~ng: 

P(n) 48- 20n (gam) 

Hoi phai tha bao nhieu ca tren m9t don vj di~n tich 
cua m~t ho de sau m/?t Vl;l thu h09ch OV<;JC nhieu ca nhat. 

Em hay giai bai toan? 
Neu tren moi dan vj di~n tich cua m~t h6 c6 n con 

ca thl sau m<;>t vy, so ca tren moi dan vj di~n tich m~t h6 
trung blnh can n~ng: 

f(n) = n.P(n) = 480n- 20n 2 (gam) n EN* 

xet ham so f(x) 480x 20x2 tren 0; + oo) 

(Bien n lay cac gia trj nguyen duang dvqc thay bang 
bien sox lay cac gia trj tren khoi'mg (O; +oo)) 

f'(x) = 480 40x ; f'(x) 0 <=> x 12 

Tren (O; +oo) ham so (fx) d9t gia trj I on nhat tai x = 12 
Suy ra tren t~p hQp N* cac so nguyen dvong, ham 

so f a9t gia tr! I on nhat t9i aiem n = 12. 
V~y muon thu h09Ch avqc nhieu ca nhat sau m9t 

vu thl tren moi Clan vj di~n tich cua m~t h6 phai tha 12 
con ca. 

s. Ket 
Vi~c khai thac va su dyng chuc nang tr<;J giup cua 

ph an mem d9y h9c Maple c6 the th!Jc hi~n hi~u qua trong 
d9y h9c nhieu n9i dung cua mon Toan va cac mon hoc 
khac. To chuc cac ho9t d9ng kham pha trong d9y h9c, HS 
tv hlnh thanh tri thuc, bien tri thuc cua nhan lo9i thanh 
tri thuc cua chfnh mlnh. Kien thuc hlnh th~mh bang con 
dvong kham pha se nhd lau han. D9y h9c kham pha giup 
HS phat trien tv duy, d~c bi~t Ia tv duy d9c l~p, sang t9o 
cung nhV cac kT nang can thiet trong cu<;>c song. 
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SUMMARY 
Discovery teaching helps students' developmentthinking, 

especially independent thinking, creativity and necessary 

skills in life. Today, the presence of calculation software such 

as Maple, Matlab ... were very helpful for discovery teaching. 

The exploitation and usage of the support functionsin Maple 

software can perform effectively in teaching mathematics 

content and other subjects. In this article, the author refers 

to some applications of Maple software in teaching function 

survey. 
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5. KEh 
KT, DG KQHT Ia m<)t khau quan trQng cua qua trlnh 

DH. KT DG KQHT theo dinh hvdng phat trien NL hvdng 
vao kha nang vim dt,~ng kien thuc, KN aa hoc de giai 
quyet nhung van de trong hQC t~p va thuc tien CUQC 

(Tiep thea trang 7 3) 

song, phu hqp vdi mt,~c tieu DH cua mon Vat If o trudng 
pho thong. De thtjc hi~n KT, DG KQHT theo djnh huang 
phat trien NL, trvdc het phai xac djnh dVQ'c cac NL d~c 
thu mon V~t If tvong Ling vdi moi phan n<)i dung can KT, 
DG. Tren co so d6, giao vien ll.fa chQn phvong phap, hlnh 
thuc to chuc KTDG phu hqp, d~c bi~t Ia bVdc thiet ke de 
KT. V~n dt,~ng each DG cua PISA vao thiet ke de KT/thi Ia 
m<)t huang doi mdi KT £lG ket qua hQc t~p mon V~t If 
theo djnh hvdng phat trien NL. 
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SUMMARY 
This article presents ideas of examining and assessing 

students' learning outcomes generally and in Physics 
particularly towardscompetence development. The author 
also clarifies 4 groups of competencies in learning Physics 
and methods, technique, process in assessing learning 
outcomes towardscompetence development; suggests 
applying PISA's assessment in designing Physics tests. 

Keywords: Competence in Physics; learning outcomes 
assessment; students. 
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