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ABSTRACT

In Grade 12 math program, students have an opportunity to learn the
concept “integral” and its applications. Thus, they know the practical
significance of mathematics in general and calculus in particular. In
addition, they also recognize that mathematics is a unified whole, the
subjects of mathematics are consistent and mutually supportive. For
example, thanks to integral, one can find the formula for calculating the
area and volume of shapes that students have learned in Geometry, and
can calculate the area and volume of shapes that it is very hard to find by
geometrical tools. With such an importance of integral concept, the
question is that in calculus Grade 12 textbook, what are mathematics
organizations related to mathematical concepts? And what are students’
restrictions on the application and the perception towards concepts
“integral”? This paper presents some results relating to the above two
questions.

TOM TAT

Trong chuwong trinh mon Todan I6p 12, hoc sinh dwgc hoc khai niém tich
phan va cac tmg dung. Nho d6, cac em thay dwoc ¥ nghia thuc tién cia
Toan hoc néi chung va cua mon Gidi tich noi riéng. Ngoai ra, cdc em con
nhdn biét duoc rdng, todn hoc la mét thé théng nhdt, cac phdan mon toan
6 s nhdt qudn va hé tro lan nhau. Chdng han, véi tich phdn ngieoi ta c6
thé tim lai cdc cong thirc tinh dién tich va thé tich cac hinh ma hoc sinh da
hoc trong Hinh hoc va co thé tinh dwoc dién tich va thé tich cac hinh ma
voi cong cu Hinh hoc rat khé cé thé tim ra. Véi tam quan trong cua khdai
niém tich phan nhu thé, van dé dat ra la cdc sach gido khoa Giai tich 12
dd bao gom cdc 16 chirc todn hoc ndo lién quan dén khai niém nay va
nhitng han ché vé nhén thirc va vdn dung khdi niém tich phan co thé c¢6
ciia hoc sinh ra sao? Néi dung bai bdo gép phan tra 16i hai cdu héi trén.

1 TO CHUC TOAN HQC: MQT KHAI
NIEM PAC THU CUA DIDACTIC TOAN

Xuét phat tr viéc xem hoat dong toan hoc nhu
mdt hoat ddng cua con ngudi: chu thé thuc hién
moét kiéu nhiém vy nao do trong mot thé ché xac
dinh, truong phai Didactic toan (Bessot va ctv.,
2010) d 1ap luén rang khi tién hanh mot nhiém vu
toan hoc, chu thé phai biét “cach thirc” thyc hién
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(know — how) va dua ra nhiing ly giai cho qua
trinh hanh dong trén co s& 1y thuyét toan hoc lién
quan (knowledge); va tor do, ho da dua ra khai
niém “t6 chic toan hoc” (mathematics
organization) vai bon thanh phﬁn: kiéu nhiém vu T,
ky thuat 7, cong nghé 6, Iy thuyét © va dwoc mod
hinh héa nhu sau:

[T,7,60,0] (1)
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Mb hinh ndy c¢6 y nghia la: mdi hoat dong cua cong nghé @ dugc hop thirc hoa boi 1y thuyét O .

con ngudi déu nhdm thyc hién nhiém vu t thude Dé gitip hiéu 16 hon vé mé hinh (1), Nguyén Phu
kiéu nhiém vu T nao n6 nho s dung k§ thuét 7, Loc (2014) da dién giai lai nhu sau (xem Hinh 1).
7 duoc giai thich boi cong nghé @, va cubi cing
1. Kiéu nhiém vu 2. K¥ thuit (trinh 3. Cong nghé (néu 4. Ly thuyét (hop thic
(néu dang toan can bay cach giai cho ra céc tri thuc lam héa tri thitc 6 b.3; chi
xem xét) dang toan néu ¢ b.1) co s0; ly giai cho 13 1y thuyét lam co s
ky thuat giai 6 b.2) cho tri thitc ¢ b.3)

N J
N J
Y N

Cach thirc thwe hién nhiém vu

(hodc quy trinh hanh dong dé hoan Tri thike va Iy thuyét dwgc ding 1y gidi
thanh nhiém vu) cho cach thirc thuc hién nhiém vu

Hinh 1: So db dién gidi “to chirc toan hoc”
Nguyén Phii Loc, 2014
2 PHAT BIEU VAN PE NGHIEN CUU toan hoc lién quan dén khai niém tich phan. Chung

e a N as C toi phan tich cac sach sau day:
Khai niém tich phan déng vai tro rat quan trong p Y

trong chuong trinh Giai tich 12. Thong qua tich —  My; Ey; Gy lan luot 1a Giai tich 12 — nang
phan, hoc sinh thdy r& hon nhiing tmg dung cta cao (boan Quynh va cv., 2012a), Bai tap Giai tich
mon Giai tich trong thyc tién ciing nhu mbi twong 12 — néng cao (Nguyén Huy Doan va ctv., 2012),
hd va nhét quan véi nhau giira cac phan mon toan Giai tich 12 nang cao -Sach gido vién (Poan
hoc. Nho tich phan ma ta ¢6 thé ching minh lai Quynh va ctv., 2012b).

duge cac cong thue dién tich va thé tich cua cac — My; Ex; G, 1an luot 14 Giai tich 12 (Tran
hinh quen thudc, ¢6 thé tim ra dién tich va thé tich Vin Hao va ctv, 2012a), Bai tap Giai tich 12 (Vi
cac hinh ma v6i cong cu hinh hoc thuan tay kho co Tuén va ctv., 2012), Giai tich 12 - Sach gido vién
thé tim thay. V&i vai tro nhu theé, mot cau hoi duge (Tran Van Hao v ctv., 2012b).

dat ra la:

— Thir nghiém su pham:

Cac o chitc toan hoc ddi v6i khai niém tich
phén trong hai bg sach gido khoa Giai tich va Giai
tich 12 nang cao gdm nhimng ndi dung gi?

Poi tuwgng khao sat: Hoc sinh bon 16p 12A,
(N=32) va 12A; (N=36) thuoc Truong trung hoc
phé thong Nguyén Trung Truc, 16p 12Cs (N=33)

No6i dung bai viét s& gop phan tra 16i cau va 12C, (N=34) thudc Truong trung hoc pho thong
hoi trén va tién hanh kiém chimg mot gia thuyét ~ Nguyén Hiru Canh, tinh An Giang.

sau day: Céng cu ding thir nghiém: Kidm tra (Test).

Gia thuyét Hy: Trong qua trinh tinh tich phan Kiém tra hoc sinh bing mot bai toan dé kiém
bang dinh nghia (cong thirc Newton-Leibniz), hoc chimg H; nhu sau:
sinh quen thudc voi dé bai cho ham s6 f(x) bang
biéu thire. Khi f(x) dugc cho bang db thi, hoc
sinh khéng cé nhiém vu tim dang biéu thirc cua
f(x) dé thay vao cong thirc Newton Leibniz.

Bai toan 1. (Kiém chiing gia thuyét Hy)
Cho ham s6 y = f(x) co6 6 thi nhu hinh vé&
bén duéi. Hay tinh tich phan [ = j £ (x)dx.

'3 PHUONG PHAP NGHIEN CUU VA S
POI TUQNG KHAO SAT

— Phan tich npi dung: Phan tich ndi dung
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Nhén dinh ban dau:

Trong qua trinh day hoc khai niém tich phén,
chung t6i cho rang di ton tai mot hop dong ngam
an gitra gido vién va hoc sinh, d6 1a, khi thay gido
cho dé VO‘l yéu cdu tinh tich phan thi hoc sinh
khong can phai xac dinh dang biéu thic cta f(x)

nita vi d& bai thay ludn cho sin roi. Trudng hop dé
bai yéu cau tinh tich phan, trong d6 ham sé f(x)
khong duoc cho bang biéu thirc ma dwoc cho bang
dd thi nhu bai 1 da dan dén su pha v hop dong va
chung t6i du doén rang HS sé& khong tim dang biéu
thirc cua f(x) vi d6 khong phai 1a nhiém vu cta
cac em.

Céc chién lugc giai c6 thé ¢ bai 1 1a:

Chién lwge S1. Xac dinh dang biéu thuc cia
f(x), sau do su dung cong thuc Newton-Leibniz.

Cdi ¢6 thé quan sat. D6 thi ham s y = f(x) di
qua diém (—4;1) va diém (2;4) nén phuong trinh

c6 dang y:f+3.
2
Khi d6
2
2(x x2
I=[|—+3|dx=| —+3x
-4\ 2 4

4
Chién lwge S2. Cong thie dién tich so cap

=7-(-8)=15.

S2a. Tong hai dién tich

I 1a tong dién tich (tinh bang dvdt) ciia hinh
chir nhat (6 dvdt) va hinh tam giac (9 dvdt). Cdi c6
thé quan sat I =6+9 =15.

8$2b. Hi¢u hai di¢n tich
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I 1a hiéu dién tich (tinh bang dvdt) ciia hinh
chit nhét (24 dvdt) va hinh tam giac (9
dvdt). I =24-9=15

S$2c¢. Dién tich hinh thang vudng
Cdi ¢6 thé quan sat: 1 1a dién tich (tinh bang

1
dvdt) cta hinh thang vudng: I = 5 (1+4)6=15.

4 KET QUA VA BAN LUAN
4.1 Tb chirc toan hoc ddi véi khai niém tich phan
4.1.1 Kétqua

Qua phan tich cac sach My; Ei; My; Es, chung
toi thu dugc két qua 1a co ba kiéuﬂ nhiém vu lién
quan dén khai niém tich phan, cu thé la:

T: Tinh tich phan.

T1a: Tinh tich phan khong dung nguyén ham.
T1p: Tinh tich phan dung dinh nghia.

T»: Tinh quang dudng vat di chuyén dugc.
T3: Tinh dién tich hinh phéng.

b
Kiéu nhi¢m vy T;: Tinh tich phén J. f(x)dx.

Kiéu nhiém vu Ty, Tinh tich phan khong
dung nguyén ham.

Ky thugt T, : Ky thuat giai quyét kiéu nhiém vu
gdm céc bude sau:

Buge 1: V& dd thi cua ham sd dudi dau tich
phan.

Budc 2: Dya vao hinh v€, stt dung cong thiic
tinh dién tich cua nhing hinh gi6i han boi dudng
thang va cung tron (nhu hinh tam giac, hinh vuéng,
hinh tron...) dé tinh tich phan.

Cong nghé 6,,: St dung ¥ nghia hinh hoc cta
tich phan

Ly thuyét ©,,: Y nghia hinh hoc ciia tich phén.

vidu (T,,;
152.

— Kiéu nhiém vu Ti: Tinh tich phan dung
dinh nghia.

Z'la): Xem bai tap 10, M, trang

Ky thudt T, : Ky thuat giai quyét kiéu nhiém vu

gom cac budc sau:
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Bude 1: Tim nguyén ham ctia ham sé dudi dau
tich phan.

Budc 2: Tinh tich phan dya vao cong thirc
b b
[ f(x)dx = F(x)|, = F(b) - F(a)
a

Coéng nghé O,: St dung dinh nghia tich phéin
(cong thirc Newton — Leibniz) va bang nguyén ham
cua mot sO ham so thuong gap.

Ly thuyét ©,;: Dinh nghia tich phan.
Vi du (le;flb): Xem vi du 1, M, trang 149.

Kjéu nhiém vu T2: Tinh quing duong vat di
chuyén duoc.

Ky thudt gidi quyét T,:
Buée 1: Dua vao dit kién dé bai xac dinh can
tich phan, ham so dudi dau tich phan.

Budc 2: St dung dinh nghia tich phan dé tinh
quang duong.
Bang 1: Thong ké bai tap theo kiéu nhiém vu
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Céng nghé 6:: Str dung dinh nghia va y nghia
co hoc cua tich phan.

Ly thuyét @,: Pinh nghia va y nghia co hoc
cua tich phan
Vi du vé (Tz;’[2 ) : Xem vi du 2, My, trang 150.
Kiéu nhiém T3: Tinh dién tich hinh phéng.
Ky thudt T, :
Budc 1: Xét ddu biéu thirc dudi diu tich phén,

Budc 2: Ap dung cong thirc tinh dién tich va
dinh nghia tich phan

Cong nghé G;: St dung cong thirc tinh dién
tich hinh phang.

Ly thuyét @;: Y nghia hinh hoc ciia tich phan

Vi du (T3;’[3) : Xem vi du2, M, trang 164.

Kiéu Chwong trinh ning cao

Chuwong trinh chuén

nhiém vu Vi du - Hoat dgng Sach M; Sach E;

Cong Vidu - Hoat dong Sach M: Sach E; Cong

T, 1 1
T
T, 2 1 5 8 3 2 1 6
T, 1 4 2 7
T, 4 7 12 23 3 3 3 9
Tong cong 13 19 7 6 4

4.1.2 Ban lugn

Qua Bang 1, chung ta thiy ring sich gido
khoa co ban khong dua nhitng bai tap c6 hinh nhu
sach nang cao, khong dua vao nhiing bai tap ung
dung tich phén vao tinh quang dudng di ctua vat
trong vat li.

Sach nang cao c6 dang bai tdp su dung cong
thirc ciia hinh hoc so cdp dé tinh dién tich ma
khong dung nguyén ham, nhung rat it day 1a cai bo
sung dang chu y cia GTnc.

Tuy nhién, ca sach ning cao va co ban déu
ving bong nhitng bai tap tinh dién tich nhung
khéng cho trudc dang biéu thirc ciia ham f(x).

Chinh déu nay da 1am chung t6i tran tré rang, liéu
cach thiét ké hé thong bai tdp nhu vay cé lam hoc
sinh khoé van dung thyc tién?

Trong thuc tién thudng c6 nhitng bai tap yéu
cau tinh dién tich nhung khong cho sin f(x) dudi
dang biéu qtht'rc, bugc HS phéi suy nghi dé
tim dang biéu ’thl'l’C coO thé, thiét pghi néu cho nhu
vay HS c¢6 biét lam khong? Chang han, bai toan
sau day:

“Gia sir tbe do thay doi ctia thoi gian T°(x) cua
mét ngudi the lam ra mot san phdm x trong moi
ngay lam viéc dugc biéu dién bang do thi nhu sau:
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'y
20

¥=T'(x)

Hoi nguoi th phai ton bao nhiéu thoi gian dé
lam ra 5 san pham?

Bang 2: Thong ké cac ciu tra 107 Bai 1 cia HS
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4.2 Két qua kiém nghi¢m gia thuyét H1

Bang 2 trinh bay ket qua khao sat dbi voi Bai 1
va cho thiy rang c6 rat nhidu HS khéng tra 10i hodc
tra 10i sai. Cac chién lugec S2 (S2a, S2b, S2c)
khong HS nao lya chon, déu do ching to: HS chi
tap trung vao viéc tinh tich phan bang dinh nghia
ma khong chii y ring, néu khong giai dugc theo
chién Iugc S1, HS ciing ¢6 thé tinh dién tich dwa
vao y nghia hinh hoc cua tich phan. Trong 135 HS
duoc chon lam thuc nghiém c6 104 HS khong dua
ra dugc chién lugc giai (chiém 77%) va c¢6 31 HS
khong c6 cau tra 10i (chiém 23%). Hinh 2 minh
hoa, mot 101 giai voi chién luoc sai cia mot HS.

Chién luwoc

Loi gii véi

Cau tra 101 ST S2a _ S2b___ S2c_chién luge sai Khong triloi  Tong
S6 lwong 0 0 0 0 104 31 135
% 0% 0% 0% 0% 77% 23% 100%
Lt gl Tra 10i: Em nghi mdi khi bai toan yéu cau

mirrm
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Hinh 2: Loi gidi sai ctia mgt hoc sinh

Qua bai 1am cua HS nay cho thay, khi dé bai
khong cho f'(x) duéi dang biéu thirc nhu cac em
thuong gip, cac em s& ling ting va cd ging dua
mot dap an hay mot 10i giai cho bai lam, thé hién
mot hop ddng didactic quen thudc: thay gido cho
d&, nhiém vu cua HS la phai dua ra 101 giai.

Dé biét nguyén nhan vi sao HS khong lam duoc
va gip kho khin chd ndo, c6 diing nhu nhan dinh
ban dau ciia chung t6i hay khong? Chung toi tién
hanh phong van vai HS v&i cau hoi nhu sau:

Héi (Hoc sinh thr nh?i:c): Em thdy céu 1 ¢6 phai
1a dang toan quen thudc doi vdi em khong?

Tra 16i: Em thiy bai nay la, em chwa ting lam
bao gio.

Héi: Em thiy la chd nao?
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tinh tich phan thuong cho ham f(x) cu thé, bai
nay em thiy dé bai khong cho f(x) nén em khong
biét lam.

Héi: (Hoc sinh thir hai) Em nghi dé bai cau 1
nhu theé nao? C6 qua kho doi voi em khong?

Tra 1oi: Em nghi dé bai cho khong kho, nhung
ma thiéu dit kién, dé bai cho thiéu 1(x) .

Két qua cho thiy ding nhu du doan va gia
thuyét H, cla chung t6i, trong qua trinh tinh tich

phan bing dinh nghia, HS khong c6 nhiém vu di
tim dang biéu thirc caa f'(x).

Két luan: chap nhan gia thuyét H, ma chung toi
dua ra.

5 KET LUAN

Tir két qua nghién ciru thu dwoc ddi voi khai
niém tich phén, ching ta c6 thé két luan rang viéc
linh héi tri thirc cua hoc sinh phu thudc rat nhiéu
vao cac to chirc toan hoc ma sach gido khoa dua ra.
Trong nhimng tinh hudng khong quen thudc, hoc
sinh t6 ra lung tang va thuong khong dua ra dugc
161 giai ding hodc khong giai quyét duoc. Mot didu
can chu ¥ nita 1a trong qua trinh giang day can chi
ra ¥ nghia ciia cac ddi tuong toan hoc ciing nhu
mdi lién hé giita chung. Chi c6 nhu véy, hoc sinh
méi c6 thé nhan ra duge ban chat cua toan hoc.
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