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ABSTRACT

Mathematical problem-solving competency is one of the five components of
mathematical competence, stipulated in the 2018 General Education Program
for Mathematics. Designing appropriate teaching situations would create
opportunities for students to develop their mathematical problem-solving
ability, while helping them to actively learn and explore knowledge. With the
topic “Antiderivatives” in the Math 12 program, students often struggle with
understanding the nature of concepts, calculation formulas and solving
problems with practical elements. This study presents and analyzes some
viewpoints on mathematical problem-solving ability and teaching situations,

12 thereby proposing a process for designing math teaching situations to develop
students' mathematical problem-solving competency and illustrating the
process for designing teaching situations for the concept of “Antiderivatives”
(Math 12). To develop students’ ability to solve mathematical problems,
teachers need to choose teaching situations that are related to reality, suitable
for their cognitive level and close to the students. In addition, teachers also
need to create a positive learning environment to promote students’ initiative
and creativity.

1. Mé dau

Hién nay, doi méi toan dién GD-DT la van dé mang tinh cap thlet pé dap tmg dugc nhu cau phat trién ciia xi
h6i, mdt trong nhing nang lyc can thiét 1a HS phai biét cach giai quyet cac van d8 trong hoc tap ciing nhu trong cudc
song. Mot trong nhimg muc tiéu chung cua Chuong trinh gido duc pho thong mon Toan 2018 1a giap HS hinh thanh
va phat trién nang luc toan hoc, trong d6 nang luc giai. quyét van dé toan hoc ' (GQVDTH) la mét thanh t6 cua nang
Iuc toan hoc (Bo GD-DT, 2018). Nhiéu nghién ciru de cap dén viéc phat trién ning lyc GQVBTH cho HS; ching
han nhu Rajkumar va Hema (2019) da thao luén céc yéu o tac dong dén ning lyc GQVDTH cua HS va dua ra mot
s giai phap gop phan cai thién nang Iuc ndy cia cdc em. Hoa Anh Tuong va Duong Phung Vi (2024) dé xuét quy
trinh day hoc mon Toan theo mo hinh SE va van dung quy trinh trong day hoc chu d& Pao ham cap hai (Toan 11)
theo hudng phat trién nang lyc GQVDTH cho HS. Nguyén Van Liéu va L& Xuén Truong (2021) da thiét ké tinh
hudng day hoc khai niém  Ham s6 mi” (Giai tich 12) nhim phat trién nang luc GQVDTH cho HS, véi quy trinh
thiét ké tinh hudng day hoc gdm 4 budc, ... Céc nghién ctru cho thiy, day hoc phét trién nang lyc GQVDTH cho HS
¢6 vai trd quan trong trong viéc nng cao hiéu qua day hoc mén Toan, dap tmg yéu cau dbi méi gido duc hién nay
va can duoc tiép tuc nghién ctru vdi cac ndi dung toan hoc khac.

Trong chuong trinh Toan 12, chit dé “Nguyén ham” ¢6 vai tro rat quan trong, 1a nén tang gitip HS hoc tiép kién
thtre Tich phan - mot phan kién thirc co ban 16p 12. Viéc nim vitng khai niém “Nguyén ham” gitip HS dé dang hiu
duoc tich phan xac dinh, dinh li co ban vé tich phan, biét img dung vao giai cic bai toan tinh dién tich hinh phang,
thé tich vét thé, quéang duong vat chuyén dong theo thoi gian, .. . Trong bai bao nay, chung t6i sr dung phuong phap
nghién ctru li luén dé dua ra khai niém ning lyc GQVDTH, cac biéu hién nang lvc GQVDTH cua HS THPT; tiép
d6 dé xuat quy trinh thiét ké tinh huéng day hoc khai niém nham phat trién ning lyc GQVDTH cho HS va van dung
quy trinh nay vao thiét ké tinh hudng day hoc khai niém “Nguyén ham” (Toan 12).

2. Két qua nghién ciru
2.1. Mjt 56 vin dé li lugn
2.1.1. Nang lyc gidi quyét van dé todn hoc

Theo Nguyén Ngoc Ha va Nguyén Van Thai Binh (2020), ning lyc GQVDTH 14 t6 hop céc ning lyc thé hién &

cac ki nang (thao tic t duy va hanh dong) trong hoat dong hoc tap nham giai quyét c6 hiéu qua cac nhiém vy cia

30



Tap chi Gido duc (2025), 25(19), 30-34 ISSN: 2354-0753

bai toan; theo do, nang lvc GQVDTH 1a mdt trong nhitng nang lyc ma mén Toan ¢ nhiéu thuén loi dé phat trién
cho nguoi hoc théng qua viée tiép nhan khai niém, chimg minh cdc ménh d& toan hoc va qua trinh giai toan. Theo
Hoa Anh Tudng va Duong Phing Vii (2024), ning luc GQVDTH 1a sy két hop giita cac thudce tinh tim 1i, phim
chét ctia nguoi hoc va kha ning huy dong kién thirc, ki ning, kinh nghiém di tich liiy dé giai quyét cac van dé toan
hoc trong nhiing diéu kién cu thé. Theo Trén Thi Ngoc Trdm va cong su (2025), ning luc GQVDTH la kha ning HS
¢6 thé van dung nhitng kinh nghiém, kién thtre va ki ning toan hoc da duoc trang bi dé tim ra giai phap GQVDTH.

Tir cac quan diém trén vé ning luc GQVBDTH, theo ching t6i, “ning lye GQVDTH” 14 kha ning ngudi hoc xéc
dinh duoc van dé toan hoc can giai quyét, véan dyung dugc kién thirc va ki nang toan hoc da co dé GQVDTH dit ra,
d4nh gia duoc két qua thuc hién giai phap giai quyét van dé, tim dugc quy trinh giai quyét cho van d& tuong tw. Theo
Bo GD-DT (2018), nang lyc GQVDTH cua HS ¢ THPT g0m céc biéu hién sau: (1) Xac dinh duoc tinh hudng ¢6
van dé; thu thap, sip xép, giai thich va danh gia dugc do tin cdy cua thong tin; chia s¢ sy am hiéu van dé voi nguoi
khac; (2) Lua chon va thiét 1ap duoc cach thire, quy trinh giai quyét van dé; (3) Thyc hién va trinh bay dugc giai
phép giai quyét vin dé; (4) Panh gia duogc giai phap di thuce hién, phan anh duoc gia trj cua giai phap, khai quat hoa
dugce cho vén dé tuong tu.

2.1.2. Tinh hudng day hoc ‘

Theo Nguyén Ba Kim (2011), tinh hubng day hoc 14 tinh huéng ma vai trd ciia GV dugc thé hién tuong minh voi
muc tiéu dé HS hoc tap mat tri thuc nao do; trong tinh huéng day hoc, su gitip 4o cua GV can duoc thuc hién voi
liéu lwong ting dan tiy theo mirc d6 can thiét. Theo Nguyén Tan Minh va Nguyén Duong Hoang (2022), mét tinh
huéng thong thuong chua phai 1a mét tinh hudng day hoc va chi Ia tinh hudng day hoc khi GV dwa nhimg ndi dung
day hoc vao cac su kién ciia tinh hudng sao cho phu hop véi logic su pham, dé khi nguoi hoc giai quyét sé dat dwoc
muc tiéu day hoc; tinh huong day hoc 1a nhimg tinh huong mang tinh dién hinh, miéu ta céc sy kién, hoan canh co
that hay twong tuong nham gitp nguoi hoe hiéu va nim duoc kién thirc.

Vi cac quan. diém Ve tinh huéng day hoc dé néu trén, theo chung 61 mot tinh huong day hoc can c6 4 yéu t6
sau: (1) Huéng dén yéu cau can dat cua kién thire cn hinh thanh cho HS. Mi tinh huong day hoc la mot don vi klen
thirc trong ké hoach day hoc ctia GV; (2) Phit hop véi kién thirc va ki ning toan hoc sin c6 ciia HS dé cac em c6 thé
tham gia tich cyc, huy dong tri thire va kha nang cua minh vao giai quyét cac Vén d& ma tinh huéng dat ra; (3) Phu
hop voi muc ti€u day hoc va logic su pham; (4) Tao himg tha dé HS cO gang, no Iuc hoc tap, ¢6 thé phai hop tac dé
giai quyét vin dé dat ra hodc can dén su tro giup cia GV méi giai quyet dugc van dé ma tinh huong dua ra.

2.2. Quy trinh thiét ké tinh huong day hoc khdi niém nham Pphat trién nang lyc gidi quyet vin dé todn hoc cho
hoc sinh

Tham khao quy trinh thiét ké tinh hudng day hoc ctia Nguyén Hoang Tinh va cong su (2025), cac biéu hién cua
nang luc GQVDTH theo quan diém ciia Bo GD-DT (2018), chiing t6i dé xuét quy trinh thiét ké tinh hudng day hoc
khai niém nham phat trién nang luc GQVDTH theo quy trinh gém 4 budc sau:

Buée 1: Xac dinh yéu cau can dat ciia bai hoc. GV can xac dinh yéu cau can dat ciia HS ddi voi ndi dung kién
thirc toan hoc can day theo Chuong trinh gido duc phd théng mén Toan 2018. Viée xac dinh dung yéu cau can dat
vé kién thirc giup GV xay dung hé thong cau héi, hodc cac chudi hoat dong day hoc phu hop, 16 rang va dat trong
tam vao ndi dung bai hoc.

But6e 2: Xdc dinh kién thirc, ki ndng todn hoc da cd cua HS. GV can xac dinh nhimg kién thirc va ki ning toan
hoc di ¢6 ciia HS can dugc sir dung dé gidi quyét cac nhiém vu hoc tap, xem ¢ phit hop véi kha ning cia HS hay
khong. Diédu nay gitp cho cac tinh huéng day hoc dua ra vira strc véi HS, thu hat va tao dong luc cho cac em tham
gia vao hoat dong hoc tap, kham pha kién thirc méi. ’ 4 ‘

Buoc 3: Xac dinh nhitng biéu hién ciia nang luc GQVDTH co thé phat trién cho HS. GV can xac dinh biéu hién
cua nang lyc GQVDTH tng vdi ndi dung bai hoc, tir do thiét ké tinh hudng day hoc phu hop v6i ndi dung bai hoc,
gitp HS ¢6 co hoi thé hién cac biéu hién cia niang luc GQVDTH, tir do phat trién dugc nang lyc nay.

But6e 4: T6 chire day hoc tinh huong. Can ctr theo Cong van s6 5512/BGDDT-GDTrH cua B6 GD-DT (2020)
vé khung ké hoach bai day, chung t6i lya chon tién trinh t6 chirc day hoc khai niém toan hoc gom cac hoat dong sau:
(1) Trai nghiém; (2) Hinh thanh khai niém; (3) Cung c¢b khai niém; (4) Van dung.

2.3. Thiét ké tinh hudng day hoc khdi niém “Nguyén ham” nhiam phdt trién néng luc gidi quyét vin dé todn hoc
cho hoc sinh

Buée 1: Xdic dinh yéu cau can dat cia bai hoc: (1) Nhan biét duoc khai niém Nguyén ham: HS can nhan biét
duoc diu kién dé mot ham sb 1a nguyén ham ctia mot ham s6 cho trude, nhan biét dugc ki hiéu ho cac nguyén ham
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cua mot ham s0; (2) Nhan dang va thé hién khai niém nguyén ham: HS klem tra dugc ham s6 nao 1a nguyén ham
cua ham s6 cho trude, dw doan duoc nguyén ham cia mot sb ham sb so cip va van dung khai niém nguyén ham dé
kiém tra du doén.

ButGe 2: Xac dinh kién thire, ki nang todn hoc da c6 ciia HS. HS d tinh dwoc dao ham cac ham sb so cp, cong
thirc tinh dao ham cua téng, hi¢u, tich, thwong cua cac ham s0; cach tinh dao ham cac ham sd.

But6e 3: Xdc dinh nhitng biéu hién ciia nang hee GOVDTH c6 thé phdt trién cho HS. Dua trén céc biéu hién ning
luc GQVDTH cua HS THPT va ndi dung day hoc chui de “Nguyén ham”, chiing t6i dua ra céac biéu hién cua nang
luc GQVDTH cua HS trong day hoc khai niém “Nguyén ham” nhu sau: (1) Xac dinh dugc yéu cau cta bai toan, thu
th@p va giai thich dugc d¢ tin cdy cua thong tin, phén tich dugc nhimg dir kién d& bai dua ra; (2) Luya chon va thiét
1ap dugc cach thire, quy trinh giai quyét van dé: Lua chon duoc cong thirc tinh dao ham va ham so phtt hop dé xac
dinh nguyén ham cua mét ham so; van dung khai niém “Nguyén ham” de dua ra giai phap giai quyet céc bai toan co
lién quan thyc tién; (3) Thuc hién va trinh bay dugc giai phap giai quyét van dé: sir dung kién thire vé khai niém
nguyén ham dé trinh bay giai phap giai quyét van dé, thuc hién céc phép toan chinh xéc, trinh bay hop li; (4) Panh
gid duoc giai phap da thyc hién: nhan xét va danh gia dugc giai phap.

But6e 4: To chire day hoc tinh huong.

Hoat dong 1: Trdi nghiém.

GV dua ra mot van dé nhu sau: Ban Nam dang di xe dap voi van tdc 8 (m/s) thi phat hién phia trude c6 mot cong
trinh dang rao chin dudng, ban Nam da him phanh dé giam tdc d va di v6i van toc v(t)=-2t+8, trong do ¢ la

thoi gian duoc tinh bang gidy (0<r<4). Hoi sau 2 gidy ké tir khi hdm phanh, quiing duong ban Nam di duoc 1
bao nhiéu mét? ) i

Khi hoc tng dung ctia dao ham trong chuong trinh Toan 11, cac em da tinh dugc van toc ctia chuyén dong khi
biét quang duong di duoc clia vt theo thi gian ¢ bdi cong thire v(¢) =s'(¢). Tuy nhién, bai toan trén lai dt ra la
cho ham sb vén tdc va yéu cau tinh quing duong vét di duoc theo thoi gian 7. Dé giai quyét van dé trén, GV dua ra
cac nhiém vu hoc tap sau thong qua cac cau hdi cho HS:

Céu hoi I: Tinh dao ham va nhan xét két qua dao hiam cta cac ham sb sau: @) F (x)=x"; b)F,(x)=x"+3;
¢) Fy(x)=x"—1.

Céu hoi 2: Cho ham sb f(x) xdc dinh trén K va ham s F(x) théa F'(x) = f(x),Vxe K. V6i C la mot

hang s0, tinh (F (x)+ C)' ?
Két qua mong doi: Cau hoi 1: a)F, (x) =2x; b)F,/ (x) =2x; o) F/ (x) =2x. Nhan xét

F (x)=F (x)=F (x)=2x. Cauhoi 2: (F(x)+ C)’ =F'(x)=f(x).

HS c¢6 co hdi phat trién ning lyc GQVDTH thong qua cac biéu hién sau: (1) Xac dinh dugc van d& can giai quyét,
thuc hién tinh giao ham cac ham so va danh gia két qua cac dao ham cta cac ham so; (2) Tinh chinh xdc cac dao ham
cua cac ham so. .

Hoat dong 2: Hinh thanh khai niém. GV cho dua ra cac cau hdi sau cho HS giai quyét van d¢ theo nhom:

Cau hoi 1: Cachams6 F, (x), F, (x),F, (x) ¢hoat dong 1 dugc goi la cc Nguyén ham clia ham s6 f'(x)=2x
trén R. Mot céch tong quat, em hdy du doan mdt ham sé F(x) thoa diéu kién gi thi duge goi la mot nguyén ham
clia ham s6 f(x)?

Cdy hoi 2 Theo lgét qua c6 duoc 6 hoat dong 1 va du doan vé nguyén ham ciia mdt ham s0, em hay cho biét mot
ham so cd thé c6 nhiéu nguyén ham hay khong?

Cau hoi 3: Néu F'(x)= f(x) va G'(x)= f(x) thiton tai hangso C d¢ G(x)=F(x)+C ladung hay sai?
Vi sao?

Két qua mong doi: Cdu hoi 1: HS phat biéu duoc dy doan: Ham s6 F'(x) dugc goi 1a nguyén ham ciia ham s6
f(x) khi F'(x)= f(x).

Cau hoi 2: Nhan biét dugc mot ham s6 c6 the c6 nhi€u nguyén ham.
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Céu hoi 3: Plng, vi G'(x)=(F(x)+ C)’ =F'(x) = f(x) (hodc dya theo két qua & hoat dong 1 ta duge cac
ham s6 c6 cung két qua dao ham s& hon kém nhau mot hang sb). ) )

HS ¢6 co hoi phat trién nang luc GQVDTH thong qua cac biéu hién sau: (1) Thu thap két qua tir hoat dong trai
nghiém dé c6 cu tra 1oi; (2) Xéac dinh duoc moi lién hé gitra cac ham s0 F,(x),F, (x),F(x) va f(x) la
F(x)=f(x). F/ (x)=/f(x),F (x)=f(x); (3) Nhan biét dugc mot ham s6 ¢6 thé c6 nhiéu nguyén ham.

GV chuén hoa kién thirc: “Ki hiéu K 1a khoang hoac doan hodc nira khoang cua |R.Cho ham sb f (x) xac dinh
trén K. Ham sb F(x) dugc goi la nguyén ham cta ham $0 f(x) trén K néu F'(x)=f(x) voimoi x thudc K.

Cho F(x) l1a mot nguyén ham ciia ham so f (x) trén K. Khi d6, v6i mdi hangsé C,hamsd F(x)+C ciing
1a mot nguyén ham ctia ham s6 f(x) trén K;Néu G(x) 1a mot nguyén ham ciia hamsd f/(x) trén K thi ton tai
hdng s C sao cho G(x)=F(x)+C véimoi x thudc K. Nhu vy, moi nguyén ham ctia ham s6 f(x) trén K
déu c6 dang F(x)+C, v6i Clahingsd. Tagoi F(x)+C, CeR laho tat ca cic nguyén ham ctia f(x) trén
K. kihigula [ f(x)dx vaviét [ f(x)dr=F(x)+C “(TrnNam Ding va cong s, 2023, tr 6-7).

Tir khai niém nguyén ham, GV hudéng dan HS giai quyét vin dé dat ra ¢ hoat dong 1: “Ban Nam dang di xe dap
v&i van toc 8 (m/s) thi phat hién phia trude c6 mot cong trinh dang rao chan dudng, ban Nam da ham phanh dé giam
the d va di voi van toe v(z) =—2¢ +8, trong d6 ¢ 1a thoi gian dugc tinh bang gidy (0 <7 <4). Hoi sau 2 gidy ké
tir khi him phanh, quang dudng ban Nam di dugc 1a bao nhiéu mét?” thong qua tra 161 cac cau hoi sau: (1) Ké tir luc
ham phanh (¢ =0), quing duong s(¢) ban Nam di duoc dén thoi diém ¢ (0 <¢ <4) la mot nguyén him cia ham
v(7). Ménh dé nay dung hay sai? Vi sao?; (2) Quéing duong ban Nam di dugc sau khi him phanh dugc tinh boi
s(t)=—1" +8t (0 <t <4) lading hay sai? Vi sao?; (3) Tinh quing duong ban Nam di duoc sau 2 gidy ké tir khi
ham phanh?

Két qud mong doi: (1) Dung, vi s'(¢) = v(¢) nén quang dudng s(¢) di duge dén thoidiém ¢ (0<7<4) lamot
nguyén ham cua ham v(¢); (2) Pang, vi s'(¢) = v(¢) vas(0)=0(m); 3) s(¢) =—t> +8t = s(2) =12(m).

Hoat déng 3: Ciing cé khdi niém. GV dua ra cc bai tap trac nghiém ¢ mirc d6 nhan dién va thé hién khai niém
“Nguyén ham”:

Bai tdgp 1: Choham so f'(x) xac dinh trén K, ham s F(x) la mot nguyén ham cua f(x) trén K. Ménh dé
nao sau day ding?

A) F(x)=f"(x); BYF'(x)=f"(x); ©) F'(x)=f(x); D) F(x)=r(x).

Bdi tdp 2: Chohamsd £ (x) x4c dinh trén K, hamsd F(x) 1a mdtnguyén hamca f'(x) trén K. Ménh dé
nao sau day ding?

A) Jf(x)dx=F’(x)+C; B) jf(x)dx=F(x)+C;

0) ff’(x)dsz(x)+C; D) IF(x)dx:f(x)+C.

Két qua mong doi: Bai tap 1: C; Bai tap 2: B; ) )

Thong qua cac bai tap, HS c6 co héi phat trien nang lvc GQVDTH thong qua cac biéu hién sau: (1) Nhan bict
duoc khai niém nguyén ham, ki hiéu ho cac nguyén ham ctia ham sé f(x); (2) X4c dinh dugc ham sé f(x) khi
da biét nguyén ham £ (x) bang céch tinh duge dao ham ctia £ (x); (3) Thuc hién tinh chinh xac dao ham céc ham
50 dé tra 10 cAu hoi diing sai. 5

Hoat dong 4: Van dung. GV giao nhiém vu cho HS van dung khai niém “Nguyén ham” d€ gidi cac bai tap sau:

Bai tap 1: Tim je”dx.

Bi tdp 2: Chimg minh rang ham s6 £ (x) = ™" 1amdt nguyén him ciiahams6 f (x)=2¢™**" trén khoang R.
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Bdi tgp 3: Kihiéu h(x) la chiéu cao ctia mot cdy (tinh theo mét) sau khi trong x nam. Biét rang sau nam dau tién
cdy cao 2m. trong 10 nam tiép theo, cdy phat trién véi toc do h(x)= 1 (m/mam).
X

a) X4c dinh chiéu cao cua cdy sau x nim (I1<x<11).

b) Sau bao nhiéu nam cdy cao 3m? (Tran Nam Diing va cong s, 2023, tr 12).
3. Két luan

Bai bao di dé xuét quy trinh thiét ké tinh hudng day hoc khai niém nham phat trién ning lyc GQVBTH cho HS
va minh hoa quy trinh nay thong qua thiét ké tinh hudng day hoc khai niém “Nguyén ham” (Toan 12). Viéc thiét ké
cac tinh hudng day hoc khai niém theo quy trinh da d& xuat nham gitp HS chu dong tim hiéu, ndm dugc khai niém
“Nguyén ham”, dugc tham gia giai quyét cac nhiém vy hoc tap dé kham pha tri thirc; tir d6 cac em phat trién dugc
nang lwc GQVDTH thong qua viéc nhan biét van dé can giai quyét, thu thap thong tin can thiét, xac dinh dugc kién
thirc va ki nang toan hoc phi hop, trinh bay duoc giai phap giai quyét van dé. Dé ning cao hidu qua day hoc mén
Toan, GV can chit dong van dung linh hoat quy trinh thiét ké tinh hudng day hoc phtt hop vai ndi dung, muc tiéu ctia
bai hoc va timg ddi trong HS. Viée thiét ké tinh hudng day hoc khong nén mang tinh hinh thirc ma can dugc xay
dung trén co so hiéu biét siu sic vé ban chét cac khai niém toan hoc, cting nhu nhirng kho khan ma HS c6 thé gap
phai trong qua trinh chiém linh tri thirc; dong thoi, GV cén tao co hdi cho cac em duogc tham gia vao qua trinh giai
quyét vin d&, qua d6 rén luyén va phat trién ning lyc GQVDTH mot cach tw nhién.
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