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MOT SO PE XUAT DAY HQC NGUYEN HAM - TiCH PHAN O TRUONG
TRUNG HQC PHO THONG THEO PINH HUONG PHAT TRIEN NANG LUC

Tran Cudng va Luu Ba Thing
Khoa Toan Tin, Truong Pai hoc Suw pham Ha Noi

Tém tit. Bai bao nay nhim dé xuit viéc cu thé hoa muc tiéu, lua chon, bd sung, sép xép
n6i dung ciing nhu mot s6 goi y t6 chirc hoat dong day hoc theo dinh huéng phat trién ning
lyc trong day hoc ndi dung Nguyen ham - Tich phan (I6p 12 trung hoc pho thong). Nhitng
dé xudt - ndy dya trén tim hiéu co so li luan day hoc truyén thong, mot s6 xu hudng nghién
ctru qudc té, thoi su vé day hoc giai tich, tong két kinh nghiém, budc dau khao sat, danh gia
thuc trang tai mot s6 co sO gido duc. Bai bao cling trinh bay xu huéng van dung mot ) ung
dung mini-CAS trong day hoc Giai tich & truong trung hoc phd thong.

Tir khoa: Day hoc giai tich, tich phan, day hoc phat trién nang lyc, mini-CAS.

1. Mé dau

Day va hoc Giai tich toan hoc 1a m6t linh vuc da duwoc quan tdm nghién ctru mot cach séu
sac, hé théng bai cac nha nghién ctru qudc té.

Tiéu ban Calculus Education tai ICME 13 (International Congress on Mathematical
Education, Hamburg, 2016) da tong hop 5 cha dé nghién ctru chinh:

(i) Vé noi dung day hoc Giai tich tir tiép can lich sir - khoa hoc luan;

(i1) Nhiing nghién ctru thyc nghiém thu thép bang chimg dé phan tich hoat dong day va hoc
trong timg thé ché cu thé;

(ii1) Nhiing nghién ctru phan tich chuong trinh ¢ cac nudc;

(iv) Qué trinh chuyén tiép giita cac bac hoc (tir THCS 1én THPT va tir THPT 1én Dai hoc)
khi hoc tap mon Giai tich;

(v) V& tu duy giai tich (Calculus Thinking) va nhitng kho khan ctia ngudi hoc.

Ban khao sat tong quan [1] ctia Tiéu ban da diém tong cong 144 cong bd, trong d6 khoang
thoi gian gitta 2 ki ICME (2012 - 2016) c6 45 cong bd. Khao sat nay da tham khao 12 cong
trinh c6 dé cap toi khai niém tich phén trong tiéu dé, 8 trong s6 d6 céng bd sau nam 2000.

Day hoc toan theo dinh hudng phat trién ning luc 1a yéu cau, chi truong, g1a1 phap bét
budc trong cong cudc ddi moi gido duc ¢ nudc ta hién nay. Tuy chuong trinh gido duc pho
thong da dugc ban hanh cubi nam 2018, viéc trién khai vao thyc té day hoc hién con rat nhiéu
van d¢ can nghién ctru 1am rd.

Chuong trinh chi dua ra nhitng dau muyc kién thirc bat budc va yéu cau can dat & mdi chua
dé. Hién nay, tir cac nhom tac gia sach gido khoa (SGK), can bd quan |i nha truong t6i doi ngi
gi4o vién phd thong déu kho khin khi tra 16 mot s6 cau hoi ¢6 tinh nguyén tic nhu: (1) Lam sao
cu thé héa cac yéu cau can dat thanh nhiing hoat dong, chi bao cu thé dé dung, dé danh gia?

Ngay nhan bai: 15/9/2019. Ngay sura bai: 23/9/2019. Ngay nhan dang: 30/9/2019.
Téc gia lién hé: Trin Cudng. Pia chi e-mail: trancuong@hnue.edu.vn
141


mailto:trancuong@hnue.edu.vn

Tran Cudng va Luu Ba Thing

(2) T6 chic hoat dong day hoc, trong mon toan, dudi dang hoat dong trai nghiém nhu thé nao
dé khuyen khich nguoi hoc hoc tap tich cuc, chu dong, sang tao? (3) Lam thé nao day hoc toan
6 thé gan voi thue tién? (4) Béanh gia nang lyc toan hoc cua hoc sinh ra sao?

Bai b4o nay tap trung dé xuit phuong an tra 10i cho ba cau hoi dau tién, & ndi dung Nguyén
ham - Tich phan (NHTP) trong chuong trinh Giai tich 12.

Trude tién, nho nghién ciru 1i ludn co yéu t6 so sanh qubc té, mot s6 luan diém lam can cbr
dugc rat ra tir Li luan day hoc truyén théng, Gi4o duc toan hoc gin véi thuc tién (RME -
Realistic Mathematics Education), Li thuyet tinh hudng (Théorie des Situations). Sau khi diém
lai vi tri, y nghia, muyc tiéu, yéu cau can dat cia ndi dung NHTP trong chwong trinh pho thong
trong Chuong trinh 2006 va Chuong trinh 2018, chiing t6i mo ta lai mot khdo sdt ngau nhién vé
kinh nghiém, quan diém day hoc NHTP ctia 59 giao vién THPT.

Thong qua tong két kinh nghiém hoc, day va nghién ctru toan cua chinh minh co6 két hop
v6i phong vén 14y ¥ kién mot sd chuyén gia giao duc trong nude, chung t6i nhin manh mot hién
tuong ¢ kha nang tac dong lon dén day hoc toan n6i chung, day NHTP néi riéng: sy xuat hién
clia cac phan mém, tién ich tinh toan hinh thirc trén dién thoai thong minh va may tinh xéch tay.
Trude khi di t6i két luan - ban luan, chung toi trinh bay tom tat nhimg dé xuat c6 hé théng tir
viéc xac dinh, cu thé hoa muc tiéu - yéu cAu can dat dén t6 chirc ndi dung, goi y chudi hoat dong
day hoc NHTP ¢ 16p 12.

2. Noi dung nghién ciru
2.1. Qua trinh day hoc mén Toéan

Qua trinh day hoc bao gém viéc day va viéc hoc: viéc hoc 1a dbi tuong diéu khién cua viéc
day, hudng toi chiém linh noi dung mon hoc. Noi dung, cung véi muc dich va phuong phap 1a ba
thanh phan co ban ciia qua trinh day hoc, c¢6 quan hé hitu co, tic dong qua lai 1in nhau, trong d6
muc tiéu giit vai tro chu dao quyét dinh ndi dung va phuong phap day hoc. Tuy nhién, "trong diéu
kién nao do, phuwong phap day hoc c6 thé tac dong tich cuc tré lai myc tiéu va ndi dung" [2, tr. 9].

Muc dich day hoc mon Toan, dugc xac dinh mét cach toan dién, dya trén muc ti€u giao
duc, dic diém mon Toan va vi tri mdn Toén trong nha truong pho thong. Trén co s& (1) trang bi
tri thirc & ca 4 dang su vat, phuong phap, chuan, gia tri, viéc day hoc mdn Toan can (ii) rén
luyén ki nang cho hoc sinh & ba binh dién van dung tri thirc: trong néi b6 moén Toan, trong cac
mon hoc khac va trong cudc sdng; (iii) phat trién ning lyc tri tué cho ho (tir tu duy logic - ngdn
ngtr chinh xac, kha nang suy doan - tuong tugng, cac hoat dong tri tué co ban, tdi hinh thanh
mot cach bén virng cac phdm chat tri tué); (iv) gop phan gi4o duc chinh trj tu tuéng, phim chat
va phong cach lao dong khoa hoc (long yéu nudc, thé gi6i quan, pham chat dao dirc, nang luc
tham mi,...) va (v) tao co sé dé nguoi hoc hoc tlep hodc budc vao cudc song lao dong san xuét
[2, muc 1.2].

Trong xu thé thoi sy, khach quan doi hoi day hoc phat trién niang luc (NL) cho ngudi
hoc, viéc day hoc mdn Toan phai tirng budc hinh thanh cho hoc sinh NL tu duy va 14p luan
toan hoc, NL mé hinh hoa, NL giai quyét van dé toan hoc, NL giao tiép toan hoc, NL sir dung
cong cu phuong tién hoc toan [3]. Mon Toan ciing cin gop phan hinh thanh va phét trién cac
NL chung cho hoc sinh gém NL tu chu va tu hoc, NL giao tiép va hop tac, NL giai quyét van
d8 va sang tao [4].

Theo quan diém cta Gido duc toan hoc gin véi thuc tién ndi dung mén Toan dugc trinh
bay trong cac sach, giao trinh chua chic da phan anh dung tién trinh ching dugc phat minh ra,
toan c6 san khac voi toan dugc tim ra; mét trong nhimg bién phap t6t nhat dé day hoc mon Toan
1a hudng din hoc sinh tién hanh hoat dong tai kham pha ra tri thirc. Trong moi truong hop, bai
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day nén duogc bét dau bﬁng mot tinh huéng, vén dé thyc tién - nghia la gﬁn giii véi tri thace, kinh
nghiém cta nguoi hoc [5, tr. 523].

Li thuyét tinh huéng (Théorie des Situations) lai ddc biét quan tim téi hién twong chuyén
hoa su pham (didactique transposition) giita cic dang tri thirc: tir nhiéu dang thirc khac nhau
trong lich sir im toi kham phé ctia nhan loai, ¢6 dac thanh tri thirc khoa hoc, tiép theo dugc "ché
bién" ra tri thirc chuong trinh. Nguoi giao vién lai * ‘ché bién” tri thirc chuong trinh thanh tri thirc
day hoc dé dwa dén voi thé hé sau, thanh tri thire cua ngudi hoc. Khau cuoi phai cé dung y su
pham ctia ngudi gido vién, ma cach 1am cha yéu, phit hop nhét 13 hoan canh hoa lai, thoi gian hoa
lai, ca nhan hoa lai [2, tr. 153].

2.2. Nguyén ham - Tich phén trong chwong trinh toan pho thong

Trong chwong trinh gido duc phd thong 2006, khai niém Nguyén ham dugc dwa vao nhim
giai bai toan ngugc ctia phép tinh dao ham, Tich phan dugc dinh nghia nhd nguyén ham, con
nhing Ung dung ciia tich phdn gi6i han trong pham vi hinh hoc [6, tr. 108]. Viéc nay hién thyc hoa
nhimg tu tuéng co ban nhu: dam bao vi trf trung tdm cua khai niém ham 56, tang cuong mot sb
yéu t6 cua giai tich toan hoc va hinh hoc giai tich, ting cudng va 1am 13 mach toan tmg dung va
mg dung toan hoc, str dung hop Ii ngdn ngit tap hop va logic todn nham dam bao tinh co ban,
toan dién, thiét thuc, hién dai va c6 hé thong [2, tr.64].

Chuong trinh quy dinh yéu cau can dat cho hoc sinh gom (i) Hiéu cac dinh nghia nguyén
ham va tich phén, (ii) Biét bang nguyén ham va st dung né6 mot cach linh hoat vao cac bai toan
cu thé, (iii) Hiéu va van dung cac tinh chat, phuong phép tinh nguyén ham va tinh tich phan va
(iv) Véan dung tich phan dé xay dung cong thirc tinh dién tich, thé tich cac hinh va dé giai toan
[6, tr. 108].

Trong Chuong trinh toan phd thong 2018, dé dam bao tinh tinh gian, thiét thuc, hién dai;
tinh thong nhit, nhat quan va phat trién lién tyc; tinh tich hop va phén héa; tinh mg, chu de
NHTP van dugc sip xép day ¢ 16p 12. Nhing dé muc 16n vé ndi dung van giir nguyén gom
Nguyén ham, Tich phén, Ung dung tich phan, tuy vay Chuorng trinh c6 diéu chinh vé yéu cau
can dat, nhin manh bai tap thyc tién. Day hoc NHTP phai gitip ngudi hoc dat duoc t6i mire do
(i) Nhan biét dugc khai niém nguyén ham ctiia mot ham s, dinh nghia va cac tinh chat cua tich
phan; (ii) Giai thich dugc tinh chat co ban clia nguyén ham, xac dinh dugc nguyén ham mét sb
ham so cép, tinh dugc NHTP trong nhirng truong hop don gian; va (iii) Van dung duoc tich
phan dé tinh dugc dién tich mot s6 hinh phing, thé tich mot s6 hinh khéi va giai dwoc mot sb
bai toan thuc tién [3, tr. 106].

2.3. Thue tién va boi cinh méi vé phwong tién hoc tip

2.3.1. Kinh nghiém va quan diém ciia giso vién pho thong khi day Nguyén ham Tich phan

Nham cung cd y tudng thuc hién nghién ciru, chung t6i da hoi 59 giao vién THPT dugc
chon ng?lu nhién tir 13 tinh thanh (Tuyén Quang, Bic Giang, Ha N6i, Yén Bai, Lang Son, Vinh
Phiic, Thai Binh, Phu Tho, Ninh Binh, Bic Ninh, Son La, Hai Duong, Can Tho), trong d6 80%
da day toan tir 10 dén dudi 20 nim va 61% khéng dinh da day chi ¢& NHTP tir 11 14n dén mirc

“nhiéu khong nhé ndi”. Két qua chi tiét ciia khao sat doc gia co thé xem trong Phu luc, mac du
chua du y nghia thong ké dé rat ra nhimng két luan vimg chéic, nhung cing c6 mot s6 diém dang
cha ¥ va ctng ¢6 can ctr cho nhom tac gia khi dwa ra cac nhan dinh, dé xuat:

54% nguoi tham gia (NTG) chi yéu ciu hoc sinh hiéu dugc dinh nghia hinh thire, coi
nguyén ham nhu phép todn nguoc voi dao ham; Vé khai niém tich phan, 49% NTG chi can hoc
sinh hiéu dugc ndi dung phat biéu dinh nghia bang cong thirc Newton - Leibniz dé giai bai tap.
Chi 12% NTG dit muc tiéu cho hoc sinh hiéu duoc tich phan 14 "téng chinh xac" thu duoc qua
phép tinh giéi han, mic du ngudi ta c6 thé tinh duge x4p xi véi do chinh xéac tity ¥. 68% NTG
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udc tinh ti 1& lugng bai tap ung dung NHTP trong mén hoc khdac (Li, Hoa, Sinh,...) minh da
dung 1a duéi 1/5. 73% dung it hon 1/5 s6 lwong bai tap thudc nhém ing dung NHTP trong doi
song nhu ki thuat, kinh té,... (trong 6 3 NGT = 5% khang dinh khong bao gio ding nhém bai
tdp nay). 100% NTG ludn phan dang (tir 6 dén 10 dang) cho hoc sinh khi luyén tap tinh NHTP.

Chi ¢6 17% NTG rdt it khi hodc khéng bao gio ding may tinh bo thi trong khi day NHTP.
Nguoc lai ti 1& rat it khi hodc khong bao gio dung dién thoai thong minh trong day hoc 1én toi
78%. 71% khong néu (cling c6 thé 1a khong biét / khong quan tAm téi) phan mém, (mg dung,
dich vu truc tuyén nao co6 kha nang tinh dugc NHTP.

S¢ di van dé sir dung ing dung di dong, phan mém va dich vu chuyén dung duoc dit ra, vi
nhimg cong cy nhu vy da va dang phat trién manh m&. Nguoi gido vién khong thé chdi bo, 1am
ngo, bang quan. Nhitng sw thay doi, diéu chinh trong day hoc NHTP néi riéng, day hoc todn néi
chung, la khéng thé tranh khoi.

2.3.2. Bo6i canh méi can thich ving

Di¢n thogi thong minh (smartphone) da dan tr& thanh cong cu lao dong, hoc tdp quen
thudc, thlet yéu. Thlet bi di dong nay két ndi dwoc internet tbc do cao, chay cac phan mém
(tham chi rat ning) gan nhu may tinh nhung tuong tac, giao dién than thién hon nhidu qua man
hinh cam tng. C6 hang triéu ung dung chay trén smartphone nhu Trd choi, phan mém nghe
nhac, du bao thoi tiét, nhan va giri email, doc sach dién tir, vin phong, cac chwong trinh ké
toan,... Hai hé diéu hanh pho bién nhat diéu khién smartphone 13 iOS (may Apple) va Android.

Véi nguoi dung chuyén nghi€p, nhimg hé tinh toan dai sO (CAS: Computer Algebra
System) chuyén dung, d6 s6 nhu Maple, Mathematica, MatLab,... dd c6 tir 1au, va van dang tiép
tuc dugc phat trién dé ngdy cang thdng minh, giéi giang hon nhd chit xam cia mot doi ngi
hung hau cic chuyén gia vé Pai 56 mdy tinh hay Tri tué nhan tao.

Vi hoc sinh va gido vién phd thong - trong chirmg muc niao d6 ca vdi nha nghién ctru toan
- nhiéu c6ng cu nhod gon, hiéu qua ciing dang xuét hién ngay cang nhiéu, ngdy cang manh mé.
Do tinh nhé gon, mién phi, dé ding va c6 kha nang thire hién mot cach hiéu quda nhiéu tinh toan
hinh thirc & phd thong, trong khudn kho bai bao nay, chung dugc goi 1a mini-CAS. Dudi day
gi6i thiéu hai img dung mini-CAS rat hitu ich.

PhotoMath (phat hanh nam 2014 boi Microblink, Zagreb, Croatia - dang ki van phong tai
London, Vuong qudc Anh) sir dung camera trén thiét bi di dong dé nhan biét rdi giai va cung
cip cac budc giai cac bai toan phuong trinh, hé phuong trinh, tich phan,... Ung dung c6 sin va
mién phi trén ca Android va iOS.

Wolfram Alpha Mathematics (WAM) 1a dich vu truc tuyén do Wolfram Research (thanh lap
nam 1987 tai My) phat trién tir nam 2009, c6 kha ning tra 11 cac ciu hoi vé toan dugc nhap
bang tiéng Anh vao hop tim kiém, bao gom ca céc tinh toan hinh thirc. Mot tai khoan chuyén
nghiép (mét phi) tham chi duoc 1ap trinh dé hién thi ndi dung timg budc giai cac bai toan. Tat
nhién WAM khong hé nhé gon nhung vin c6 ban mién phi, dé dung, hiéu qua nén khi giéi han
cac nhiém vu trong toan phd théng, WAM ciing dugc goi 1a mini-CAS.

Mini-CAS lam dwoc mét sé viéc sau:

Péi véi hoc sinh, mini-CAS c6 thé dua ra cac 10i gidi chi tiét, cu thé véi két qua nhanh
chong, chinh xac gitp hoc sinh c6 thé tu kiém tra 10 giai ctia minh trong kha nhiéu bai tap tinh
toan. Dbi vai nhitng dang da c6 thuat giai, ching tham chi giai dugc tron ven véi ca Kkét qua cac
budc tinh toan trung gian gitp hd trg hoat dong kiém tra, dbi chiéu, so sanh, phan tich, tim toi,
kham pha. Hoc sinh dung mini-CAS co6 thé tiét kiém thoi gian tinh toan dé suy ngdm, tim hiéu
vé ban chat ¥y nghia, cach thic. V& mit tam Ii, viéc duoc hudng dan sir dung ding cach cac
phan mém c6 thé goi dong co, gy td mo sung sudng cho ngudi hoc, thic ddy ho canh tranh tich
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cuc véi may tinh. Tét nhién mot nguy co rat rd rét 1a néu néu lam dung trong hoc tép s& rat dé
sinh tdm li y lai, tinh trang luoi suy nghi.

Doi véi gido vien todn, mini- -CAS giup: goi dong co, thay d6i khong khi 16p hoc; giai toan
nhanh va ra dé toan hang loat véi sé lidu tot; tiét kiém thoi gian cong suc phai day qua nhiéu
nhing kién thirc, ki ning ma sau nay it dung dén, thay vao d6 cé thé tap trung phan tich, thao
luén, giai thich, goi cam hing hoc tap - sang tao,... ndi gon la day toan thay cho chi day tinh. Sy
xuét hién cua céc cong cy manh me nay ciling tao dong lyc tich cuc, budc nguoi gido vién phai
d6i mé&i phuong phap, tiép can day hoc.

Thir nghiém cua chung t6i khi giai cac bai tap (BT) chuong Nguyén ham - Tich phan trong
SGK 16p 12 hién hanh (Ban co ban) cho thay WAM gidi duoc tron ven 50 Vi du, BT, con
PhotoMath chi khong giai dugce Vi du 4 tr. 24.

Bing 1. Két qua thir nghiém tinh NHTP véi mini-CAS va mdy tinh bé tiii

Bai tap Két qua PhotoMath | WAM | Casio 570 VN-Plus
) o Tinh ra két qua 30 30 0
Tinh nguyén ham ——
Co loi giai chi tiet 30 30 0
o i Tinh ra két qua 49 50 20
Tinh tich phéan —
Co loi giai chi tict 49 50 0

Céu hoi ty nhién xuét hién la: chi mot dong tac bam 1én man hinh d3 giai dugc toan bd
cac bai tap trong SGK, liéu co can cam hoc sinh dung mini-CAS? Néu khéng nén (khong thé)
cam, phdi day cdi gi va day nhu thé ndo?

2.4. Mot s6 dé xuat day hoc Nguyén ham Tich phan

2.4.1. Xac dinh muc tiéu
Do khuén kho cuia bai béo, ching t6i khong gii thich cin k& cac dé xudt cu thé hoa muc
tiéu, yéu cau can dat trong Bang 2 dudi day.
Bing 2. Pé xudt xdc dinh muc tiéu, yéu cau can dat khi day Nguyén ham Tich phan
theo dinh hwdng phit trién ning luc (Chwong trinh 2018)

Muc tiéu | Yéu cu can dat Pé xuit bo sung / cu thé héa
Nhan biét duge khéi (i) Nhan biét dugc nguyén ham chinh la ham bieu thi
o A N dién tich hinh thang cong thay 601 nh¢ hoat dong trai
niém nguyén ham
S Al A nghiém voi sy hd trg cia mot sé phan mém chuyén
e a cua mot ham so
Khai niém dung
nguyén ham (1) Kiém nghiém dugc cac tinh chat véi hang loat vi
du duogc tinh toan voi phan mém chuyén dung
(iii)) Nhén ra lién h¢ giira cac tinh chat ctia nguyén
ham vai cac tinh chat ciia dao ham
(iv) Hi€u y nghia cua cac ky hi€u trong cach viét hinh

thire J' f(0dx.

Giai thich dugc tinh
chat co ban cua
nguyén ham

Khai niém Nhan biét dugc dinh (v) Thay dugc / hidu rd hodc ty néu dugc (a) cach

tich phan n,ghla} \llla Cl?f: th chat lam téng‘d(f) chinh xac trong khi udc tinh dién tich,
cua tich phan; (b) nhu cau dung gidi han dé tim cong thirc tong quat
va dién tich chinh xéac; (c) Qua d6 hiéu duoc ban chit
ctia khai niém: tich phan ching qua 1a mot tong xép
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xi duge chuyén qua gi6i han dé tim gi tri chinh xac.
(vi) Nhan thirc dugc y nghia, gia tri cia cac phuong
phap toan hoc;
Xac dinh  duoc
nguyén ham mot sb
ham so cip
Tinh dwgc NHTP | (vii) Biét dung phan mém / may tinh bo tii dé kiém
trong nhiig trudng | tra, ddi chiéu két qua;
. .| hop don gian (viii) Tra 16i dugec mot s6 cau hoi dinh tinh can hiéu
Kinang va bin chét thay vi céc tinh toan phirc ta
Ung dung - - e L0 P 4D — -
tich pha Su dung duoc tich (1;() Uéc qung duoc ()gap xi) dién tich, thé tich mot
phan A T . R % M o
phan dé tinh duoc | s6 hinh khoi don gidn bang thuc nghiém;
dién tich mot sé hinh | (x) Hiéu dugc mot sé md hinh don gian (trong SGK)
phang, thé tich mét | va tinh dugc tinh dién tich, thé tich bang tich phan
s hinh khi theo cdc md hinh do;
Giai dugec mot s6 bai | (xi) Tu lap duge mot so mo hinh tinh dién tich thé
toan thyec tién; tich bang tich phan;
Phat trién tri Tu duy thuét toan, Tu duy ham, Kha nang suy doan,
tué tudng tuong
Pham chat Céan than, ti mi, kién tri

2.4.2. Pé xuit vé ndi dung va phwong phap day hoc

Noi dung gido duc toan hoc theo nghia rong [3, tr.57] gérn ¢6 nhiing tri thic toan hoc cu
thé, nhirg phuong phap va nhitng y tuong. O chi d& NHTP c6 thé ké t6i:

Nhom 1: (a) Nhiing tri thirc toan hoc cu thé nhu dinh nghia NHTP chit ché bang suy dién,
bang nguyén ham cia cac ham so cip thuong gip, cac tinh chat cia NHTP, cac cong thic tinh
dién tich, thé tich - chinh 14 nhitng dinh Ii toan hoc; (b) Nhitng phuong phép, ki thuat thuan tay
toan hoc (bién d6i vi phan, dbi bién, tich phan timg phan) va (c) Mot lwong 16n cac BT cha yéu
yéu cdu tinh toan.

Nhom 2: (d) Mot sb k7 thudt sir dung cong cu; (¢) Nhitng phwong phdp suy nghi (twong tu
hoa, khai quat hoa, quy la vé quen, tim toi, suy doan,...) va (e) Nhitng y fwéng ma cac nha toan
hoc tién bdi di dung khi phat minh NHTP nhu chia dé tri, mé hinh - don gidn héa hay xem xét
sw vt trong vdn dong - phu thude, chuyén qua gidi han,...

Nhom 1, ngoai vai tro quan trong la gia mang hoat dong day hoc - gido duc thi sau nay s€
chi can thiét cho mot nhom rat nhéd nhitng nguoi 1am cong viée lién quan téi toan hoc (ki su,
chuyén vién phan tich, giao vién toan, nha toan hoc,...). Pa phén ngudi hoc s& quén hét cac dinh
nghia, dinh || bai tap phirc tap vi hau nhu khong dung dén. Néu con hiéu dugc: tich phan bt
ddu tir mot tong xap xi, muon c6 tong chinh xdc (thwong chi dién tich, thé tich) phai chuyen qua
gidi han d3 c6 coi 1a thé hiéu ban chit NHTP. Nguoc lai, nhom 2, khé thdy hon, lai can thiét
cho moi nguoi.

Trong lich sit, tich phén dwoc phdt minh du6i dang thuc nghiém tir rit som khi Eudoxus
(390 - 337 tr. CN), Archimedes (288 - 212 tr. CN) dUng phuong phdp vét kiét dé tinh dién tich
hinh tron thong qua day da giac deu ndi va ngoai tiép no (nhleu tai liéu cho thiy Archimedes
dung tdi da gidc déu 96 canh). Két qua mic du rat tuyét voi (sb pi co thé dugce suy ra dung t6i 5
chir s6 sau ddu phay), nhung “tai sao cu tiép tuc ting sd canh da giac déu lén thi bat ky diém
nao cua hinh tron (du gan bién t6i dau) ciing s& c6 luc bi vér hét?” thi nguoi ta chua tim thay
gii thich nao ctia Archimedes. Gan 20 thé ky sau, vi phan va dao ham méi duge phat trién boi
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Fermat (1607 - 1665) va Descartes (1569 - 1650) khi nghién ctru tiép tuyén cia duong cong
phang hay Newton (1643 - 1727), Leibniz (1646 - 1716) hay Bernoulli J. (1667 - 1748) khi can
tinh toan céac dai lugng tuc thoi trong Vat Ii. Lic nay vo cing bé va gidi han déu chua dugc
dinh nghia chinh xdc. Ngay ca Cauchy (1789 - 1857) khi dat nén moéng cho gidi tich co dién,
qua cic cong trinh ndi tiéng cia minh ciing con méc vao vong luan quan: dung sé thie dé dinh
nghia gidi han, dong thoi lai dung gidi han dé dinh nghia s6 thye!!! Phai 61 khi Dedekind
(1831 - 1916) dinh nghia duoc so thic nho lat cdt, nén mong cia gidi tich cé dién méi thuc sy
dugc vitng chic nhu ngay nay [7, ch. V].

Thtr ty trong chuong trinh toén ¢ nudc ta, vi nhiéu Ij do khéc nhau, sé thic duge xay dung
6 16p 6, gidi han 161 den dao ham, vi phan & 16p 11; dén 16p 12, nguyén ham méi dugc dinh
nghia qua dao ham; cudi cung mai dén tich phan dugc dinh nghia bang cong thirc Newton -
Leibniz.

Ve day i tlguyé't, nh¢ vao mini-CAS va nhitng hoat déng trai nghiém dugc thiét~ké hop I,
hoan toan c6 thé hoan canh hoa lai, thoi gian hoa lgi, ca nhan hoa lgi tri thuc dé dan dat hoc
sinh tai kham pha khai niém tich phan qua con duong day hoc theo thir tu:

Tich phan -> Nguyén ham -> Ung dung ciia tich phdn;
Trong gio bai tip (BT), nén giam bét cac BT doi hoi nhiéu ki thut thuan tiy toan hoc

phirc tap dé danh thoi gian cho 3 dang thién vé hiéu ban chdt Va nhitng chirc ndng tri tué bdc
cao: BT dinh tinh, BT van dung va BT giai thich hién tugng.

Vi dy 1. (BT dinh tinh) Cho ham s6 y = f(x) c6 do thi cua ham s6 dao ham f(X) trong Hinh
1. Hay sap thu tu tang dan ba so f(a), f(b), f(c).

Yy m=0 M
o]
/\ [ é
b c 3 —t
0 \)(
Hinh 2
Hinh 1

Hinh 3

Vidu 2. (BT lién mon vrng dung tich phdn) Trong co hoc, cong cua mot luc thay dbi theo
ham F(x) cua bién li d6 x tac dong vao mot vat va gy ra sy dich chuyén mot quang duong gitra

b
hai 1i d9 a, b duoc tinh theo cong thie W = jf(X)dX (khi luc F(x) khong ddi, ta co cong thirc

quen thuéc W = FS).

Mot chiée 16 xo cong nghiép (Hinh 2) ¢6 d6 ctrng k = 1500 N/m dai 30,5¢cm 6 trang thai tu
nhién, bi nén con 25,5cm. Tinh céng cta luc nén.

Vi du 3. (BT thuc tién) Anh chi quan ca phé dé hai ban sinh vién lam thém: Uéc tinh xem
“quéa dua hau khong hat vira nhap s& xay dugc bao nhiéu cdc sinh té ?”.
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Tran Cudng va Luu Ba Thing

Qua dua nay cao 32cm, chu vi vong tron chd 16n nhét 1a 81,6cm, thude gidng co vo day
trung binh lem. Coc & quan 14 loai 330ml nhung mdi cdc chi can ding 260ml nuéc dua hau
nguyén chét do pha thém d4 lanh. Ban Tuan (hoc Vat If) di do thém chu vi 4 vong lién tiép cua
qua dua hiu cho két qua nhu Hinh 3, dé coi mdi lat nhu mot khéi tru roi tinh mot 14t ra két qua
39 cbc. Ban Lan (hoc nganh Toan) chi ghi mot tich phan ngin, ding smartphone mé phan mém
gi d6 chup “tach”, rdi tuyén bd: qua dua nay xay duoc khong quéa 35 cée. Em hiy cho biét doan
xem hai ngudi di tinh toan cu thé ra sao rdi danh gia xem ai wdc luong tt hon?

Vi du 4. (BT gidi thich hi¢n twong) Tai sao PhotoMath khong tinh dugc tich phan trong Vi
du 4 (trang 24 SGK Giai tich 12)?

Chudi hoat dong cu thé hoa dé xuit Day Ii thuyét ciing nhu Loi giai - Binh luan chi tiét cac
Vi dy, doc gia quan tam c6 thé xem tai dia chi https://bit.ly/2LTVIPm.

3. Kétluan

Két qua chinh trong bai bao 1a nhitng dé xuéat vé day hoc Nguyén ham Tich phan theo
hudng phat trién ning luc hoc sinh thong qua cc hoat dong trai nghiém. Nhitng dé xuit nay cin
ctr trén tong két kinh nghiém, phong van chuyén gia, nghién ctru I luan, quan sat diéu tra (mau
ngiu nhién 59 gido vién THPT tai 13 tinh, thanh phd) va thir nghiém ki thuat kiém chimng kha
ning cia mot sé tmg dung mini-CAS:

V& muc tiéu day hoc c¢6 11 dau hiéu (dudi dang cac hanh dong, chi bao cu thé) c6 thé gitip
gido vién 1ap bang kiém danh gia mirc dat cta hoc sinh vé kién thirc, ki niang;

V& néi dung day NHTP, ching t6i khuyén nghi cac gido vién toan (I) nén thiét k& nhiéu
hoat dong trai nghiém, tan dung stirc manh cta mini-CAS dé day theo trinh ty Tich phan —
Nguyén ham — Ung dung va (I) ting cudng 3 nhoém BT dinh tinh, lién mén, thyc tién va giai
thich hién tuong.

V& phuwong phdp day hoc, ching t6i dé xuat mot chudi hoat dong trai nghiém voi sy hd tro
clia cac phan mém mini-CAS tai https:/bit.ly/2LTVIPm dé c6 thé lay duoc y kién cac dong
nghi€p quan tam.

Can luu ¥, do chi dong gidi han vé pham vi nén viéc khao sat didu tra con & mirc d6 ngau
nhién véi s6 lugng nhé, chua co nhiéu y nghia thong ké.

Bai bao co thé tiép tuc phat trién thanh nghién ctru thuc nghiém quy mé du do tin cay, tir
murc d6 tim hiéu danh gia kinh nghiém, nhén thuc, thai d6 cta gido vién t6i danh gia hiéu qua,
diéu chinh hé thong cac dé xuat sw pham. Tra 10 cho cau hoi "lam thé nao dé d4anh gia ning luc
cua hoc sinh sau khi hoc NHTP" ciing 1a mot van dé mé thu vi.
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ABSTRACT

Proposals for teaching the concept of integral at high school under orientation
towards competency based learning

Tran Cuong and Luu Ba Thang
Faculty of Mathematics and Informatics, Hanoi National University of Education

This paper aims at proposing the materialisation of objectives, options, additions, and
content arrangement as well as some suggestions for organizing teaching activities in order to
implement the approach of Competency-Based Learning in teaching the concepts of integral for
grade 12 in high school. These proposals are based on research of traditional teaching theories,
some current international research trends and news with respect to Calculus Education,
experience synthesis, conduct of initial surveys and assessment of the situation in some
educational institutions. Our work notably focuses on the tendency of using some applications
named mini-CAS in Calculus Education in high school.

Keywords: Calculus education, concept of integral, competency based learning, mini-CAS.
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