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LOI CAM ON

Trudce ti€n, to1 xin bay to long biét on sau sic dén TS. Nguyén Chi Thanh, nguoi da tan tinh chi dan,
dong vién t61, gitp toi co6 du niém tin va nghi luc dé hoan thanh luan van nay.

T61 xin tran trong cam on: PGS. TS. Lé Thi Hoai Chau, PGS.TS. Lé Van Tién, TS. Lé Thai Bao
Thién Trung, TS. Trin Luong Coéng Khanh, PGS. TS. Annie Bessot, TS. Alain Birebent di nhiét tinh
giang day, giai dap nhirng thic mic gitp ching t6i c6 thé tiép thu mot cach tot nhét vé chuyén nganh nghién
clru rat thi vi - Didactic Toan.

T61 xin chan thanh cam on:
- Ban lanh dao va chuyén vién phong Khoa hoc cong nghé - Sau dai hoc, ban chii nhi€ém va giang vién
khoa Toan — Tin cua truong PHSP TPHCM da tao thuan loi cho ching t6i1 trong sudt khoa hoc.
- Ban giam hiéu va cac ddéng nghiép trong t6 Toan truong THPT An Nhon Tdy — TPHCM di tao diéu
kién cho t61 trong subt thoi gian theo hoc cao hoc ¢ truong DHSP, déng thoi da nhiét tinh hd tro t6i tién
hanh thyc nghi¢m 1 va thyc nghi¢m 2.

L&i cam on chan thanh dén cac ban cung khoa da ludn chia sé cing t6i nhitng budn vui va kho khin
trong qua trinh hoc tap.

Cubi cung, toi xin bay t6 1ong biét on sau sic dén nhiing nguoi than yéu trong gia dinh, nhiing nguoi

ludn 1a cho dya viing chac nhat cho t61 vé moi1 mat.

PO THI THUY VAN



DANH MUC CAC CHU VIET TAT

SGK : Sach gido khoa
SBT : Sach bai tap
SGV : Sach gido vién
GV : Gido vién

HS : Hoc sinh



MO DAU

1. Ly do chon dé tai va cau héi xuit phat
* Ghi nhan 1

“Khai niém ham s6 la khai niém then chét ciia toan b toan hoc”

Trich Giai tich toan hoc nhitng nguyén 1y co ban va tinh toan thuc hanh (tdp mot), Pinh Thé Luyc -
Pham Huy Dién - Ta Duy Phuong - Nguyén Xuan Tan, NXB Gido duc 1998: “[...] Trong thuc té ta
thudng két hop ca ba phuong phap trén (phuwong phdp gidi tich, phwong phép bang, phwong phdap do
thi) @& mé ta ham sé. Biéu thirc giai tich cho phép ta nghién ctru cac tinh chét dinh tinh, d6 thi cho ta
mot hinh anh tryc quan va bang cho ta mot dinh lugng cu thé ctia ham sb [...]”

Trong SGK Toan Viét Nam, khai ni¢m ham s6 duoc xay dung qua nhiéu cép 16p nhung hinh thirc
biéu thirc giai tich dudng nhu ludn chiém wvu thé. Hon nira, ca cu tric cia SGK va cach to chirc day
hoc ciia GV déu xem nhe vai tro chu thé cua HS trong viéc tiép thu cac kién thtrc vé& ham sd.

Piéu nay dan dén hé qua gi ?

Khi day chuwong ham s, 16p 10, chung t6i dit ra cau hoi “Em hiéu thé nao vé ham sb ?” dé nhic lai
kién thtrc 16p dudi, cau tra 10i thu duge 14 :

- Ham s6 1a v&i mdi gid tri ctia x ¢6 trong tng mot gia tri cia y (3 HS)
- Ham s6 c6 dang y = ax + b (5 HS)

- Ham s6 c6 dang y = ax (hay ax + b) hay y = ax” (15 HS)

-Ham s6 1a 'y, bién s6 1a x (2 HS)

- ... c6 nhiing HS khong tra 161 dugc

Nhu vy khai niém ham sb duoc HS luu giit lai da s6 dudi dang biéu thire giai tich (ham bac nhat
hay ham bac hai), khong quan tdm dén cac dic trung ctia khai niém (tdp xac dinh, su tuong ung ...).
Hon nita viéc tinh cac gia tri ham khi biét gia tri bién va nguoc lai ciing gay khong it khé khan cho HS.

Vay c6 thé day hoc khéi niém ham s6 vira tich hop nhiéu cach biéu dién vira tao diéu kién dé HS tu
xay dung kién thirc (cing c¢6 kién thirc ddi v6i HS 16p 10) cho minh hay khong ?

* Ghi nhan 2 :

Qua trinh day va hoc luon doi hoi phai co su twong tc, nhét 14 trong mdi truong co tich hop cong
nghé nhu phan mém day hoc, Internet.

Theo didactic ”Chii thé hoc bang cdch thich nghi (dong héa va diéu tiét) véi méi truong (MT), noi

tao ra nhitng mdu thudn, kho khan va mat can bang”



Theo Brousseau : “Trong tinh huong didactic, méi truong la hé thong déi khdng véi HS, tirc la cdi
lam thay déi tinh trang ciia kién thirc theo cach ma HS khéng kiém sodt dwoc”. Cac yéu t6 hinh thanh
nén moi trudng co thé 1a vat chét hoac phi vat cht.

Mot trong nhitng mdi truong tao su twong tac hidu qua d6 1a moi trudng may tinh tich hop cic phan
mém day hoc. Va phin mém Casyopée 1a phan mém day hoc ham sé do Lagrange (2002) va nhém
nghién cuu thudc trung tdm Nghién cuu Didactic Diddirem (nay 1a trung tdm Nghién ctru Didactic
LDAR bai hoc Paris VII) phat trién. Mot dic trung ndi bat cua ph?m mém nay la c6 hai moédun dai )
va modun hinh hoc dong va két ndi chit ché v6i nhau. Pay 12 phan mém duy nhét nghién ctru quan hé
ham c6 su tich hgp cua hai modun dai s6 va hinh hoc.

Nhitng ghi nhan trén dua ching toi dén véi nhitng ciu hoi xuat phat sau :

- Khai niém ham s dugc trinh bay nhu thé nao trong chuong trinh toan phd thong Viét Nam ?
- Cach trinh bay ctia SGK anh huodng thé nao dén quan niém cua HS vé khai niém ham sb ?
- Vai trd ctia phan mém Casyopée d6i voi viéc day va hoc khai niém ham sb trong méi trudng tich hop

nhiéu cach biéu dién ?

2. Khung ly thuyét tham chiéu
2.1 Ly thuyét nhan chiing hoc

Trude hét chung toi dit nghién ctru ctia minh trong pham vi cta 1y thuyét nhdn chiing hoc. Tai
sao lai 1a 1y thuyét nhan ching hoc ? Béi vi 3 cau hoi cua chiing t6i déu lién quan dén nhitng khai niém
co ban cua 1y thuyét nay : quan hé ca nhan, quan hé thé ché d6i voi mot ddi twong tri thire, va to chirc
toan hoc. Dudi ddy chung toi s& trinh bay tom tit nhitng khai niém dé va c¢b ging 1am rd tinh thoa dang
cua sy lya chon pham vi ly thuyét ctia minh. Dé trinh bay céac khai niém nay, chung t6i dya vao bai
giang didactic duoc cong b trong “Nhitng yéu td co ban cua didactic Toan”, sich song ngit Viét —
Phap, NXBDHQG TPHCM 2009.
. Quan hé c4 nhén ddi véi mot ddi twong tri thirc

Mot dodi tuong 1a mdt cai gi do tdn tai it nhat ddi véi mot ca nhan. Quan hé ca nhan cua mot ca
nhan X véi mot doi tuong tri thirc O, ky hiéu R(X,0), 1a tap hop nhiing tdc dong qua lai ma X cé thé
c6 véi 0. R(X,0) cho biét X nghi gi vé O, X hiéu nhu thé nao vé O, X c6 thé thao tac O ra sao.

Theo quan diém nay viéc hoc tap ciia ca nhan X vé ddi tuong tri thirc O 13 su diéu chinh mdi
quan hé ctia X d6i v6i O. Cu thé, viéc hoc tap xay ra néu quan hé R(X,0) bat dau duoc thiét 1ap (néu
n6 chua tirng tdn tai), hodc bi bién doi (néu n6 da ton tai).

. Quan hé thé ché ddi voi mot ddi twong tri thirc



Thé nhung, mdt ca nhan khong thé ton tai lo limg ¢ dau d6 ma ludn ludén phai & trong it nhat
mot thé ché. Nhu vay viéc thiét 1ap hay bién doi quan hé R(X,0) phai dugc dit trong mot thé ché I nao
d6 c6 su ton tai ctia X. Hon thé giita I va O ciing phai c6 mot quan hé xéac dinh.

Hién nhién, trong mot thé ché I, quan hé R(X,0) hinh thanh hay thay d6i duéi cac rang budc
cua R(1,0).

Véi nhitng dinh nghia trén thi tra 10i cho cac cAu hoi xuat phat chinh 1a 1am 1& quan hé cia thé
ché I ma chung t6i quan tdm ddi véi déi tuong O. Ddi twong O & ddy 1a ”khai niém ham s6”, con thé
ché day hoc I thi v6i khudn kho luan van chiing toi chi gidi han trong pham vi 16p 10.

Mot cau hoi dit ra ngay tie thi : 1am thé nao dé vach rd quan hé thé ché R(1,O) va quan hé ca
nhan R(X,0) ?

. T6 chirc toan hoc

Hoat dong toan hoc 1a mdt bd phan cua hoat dong xa hoi. Do do, cling can thiét xay dung mot
mo hinh cho phép mé ta va nghién ciru thyc té d6. Xuat phat tir quan diém nay ma Chevallard (1998)
da dua vao khai ni¢m praxéologie.

Theo Chevallard, mdi praxéologie 1a mdt bo gém 4 thanh phén [T,t,0,0 ], trong d6: T la kiéu
nhiém vy, 7 13 k¥ thuat cho phép giai quyét T, 61a cong nghé giai thich cho ky thuat t, © 1a 1i thuyét
cho 6, nghia la cong ngh¢ cua cong nghé €

Mot praxeologie ma cac thanh phan déu mang ban chit toan hoc duoc goi 1a mot to chic toan
hoc

Theo Bosch.M va Chevallard.Y, viéc nghién ctu mbi quan hé thé ché I v6i mot dbi tuong tri
thirc O ¢6 thé duoc tién hanh thong qua viéc nghién ctru cac to chire toan hoc gin lién v6i O :
> Moi quan hé thé ché véi mét doi twong [...] duoc dinh hinh va bién doi béi mét tdp hop nhitng nhiém
vy ma ca nhan [ chiém mét vi tri ndo do trong thé ché nay] phai thuc hién, nho vao nhitng ky thudt xac
dinh (tham khao Bosch va Chevallard, 1999)”

Hon thé , ciing theo Bosch va Chevallard, viéc nghién ciru cac to chirc toan hoc gén lién véi O
con cho phép ta hinh dung dugc mét sb yéu td cua quan hé ca nhan cia mot cha thé X ton tai trong O,
boi vi:

“Chinh viéc thuc hién nhitng nhiém vu khdc nhau ma ca nhan phdi lam trong suot cuée doi minh trong
nhitng thé ché khac nhau, ¢ dé né la mét chi thé (lan heot hay dong thoi), dan téi lam nay sinh moi

quan hé ca nhan cua no voi doi twong noi trén”.



Nhu thé, viéc ching t6i 1dy 1y thuyét nhan ching hoc 1am tham chiéu cho nghién ciru ctia minh

duong nhu 1a hoan toan thoa dang.

2.2 Hop dong didactic

Hop dong didactic lién quan dén mét déi twong day — hoc 1a sy mo hinh hoa cac quyén loi va
nghia vy ngam an cua gido vién ciing nhu cia HS déi véi ddi tuong do.
»[...] mét tap hop nhitng quy tic (thudng khong duoc phat biéu tudng minh) phan chia va han ché
trach nhiém ctia mdi thanh vién, hoc sinh va gido vién, vé mét tri thirc duoc giang day” (Bessot va cac
tac gid).

Nhitng diéu khoan cua hop ddng t6 chirc nén cac mdi quan hé gitra Thay va Tro ddi véi mot tri
thirc:
»Hop dong chi phdi quan hé giira thay va tro vé cac ké hoach, cac muc tiéu, cac quyét dinh, cac hoat
dong va danh gia su pham. Chinh hop dong chi ra & timg lc vi tri twong hd cua cac d6i tac ddi véi
nhiém vu phai hoan thanh va chi rd ¥ nghia sau sic cua hoat dong dang duoc tién hanh, cta cac phat
biéu hodc nhimg 15i giai thich. N6 1a quy tic giai ma cho hoat dong su pham ma moi su hoc tap trong
nha trudng phai trai qua”. (Tai liéu da dan)

Nhu vy, khai niém hop dong didactic cho phép ta “giai ma“ cac ing xu cua GV va HS, tim ra
y nghia cta nhitng hoat dong ma ho tién hanh, tir d6 c6 thé giai thich mot cach rd rang va chinh xéac
nhirng su ki¢n quan sat dugc trong 16p hoc.

Theo dinh nghia trén nhiing yéu t6 tra 10i cho cac cau hoi xuat phat déu c6 thé duoc tim thay

qua viéc nghién ctru cac quy tic hop dong didactic lién quan dén ddi twong khai niém ham sb.

3. Trinh bay lai cau héi luin vin

Gidi han trong pham vi 1y thuyét didactic da chon, chung t6i trinh bay lai duéi ddy nhimg cau
hoi xudt phat ma viée tim kiém cac yéu td cho phép tra 10i chung 13 trong tim nghién ctru cta luan vin
nay. Hé thdng cau hoi cta chiing toi xoay quanh nhimg yéu té cho phép xac dinh quan hé thé ché I,
(thé ché day hoc toan ¢ 16p 7), quan hé thé ché I, (thé ché day hoc toan & 16p 9), quan hé thé ché I5 (thé
ché day hoc toan & 16p 10) véi dbi tuong O — “khai niém ham s6”, va quan hé ca nhan caa HS 16p 10
voi O.
e Cau hdi 1 (Q1) : Trong cac thé ché da néu, O xuit hién nhu thé ndo ? c6 nhiing tinh chét gi, cho

phép giai quyét nhitng kiéu nhiém vy gi ?



e Cau hoi 2 (Q2) : Dudi tim anh hudng cia cac thé ché : trong moi truong gidy but truyén thong
quan hé c4 nhan ctia hoc sinh véi O dién ra nhu thé nao, (cu thé c4 nhan van hanh O giai quyét nhiing
kiéu nhiém vu gi ?), bi chi phéi boi nhitng quy tic hop ddng nao ?

e Cau hoi 3 (Q3) : trong moi truong cong nghé thong tin, quan hé ca nhan d6 thay ddi ra sao ? Co
nhirng ki thudt va cong nghé todn hoc mai nao dugce dua vao dé giai quyét cac kiéu nhiém vy thé ché

duara?

4. Phuwong phap nghién ciru va ciu tric luin vin
Luan van ching t6i nhdm dén viéc tim nhitng yéu t6 tra 10i cho ciu hoi néu trén.

e Dbi v6i cau hoi Q1, Q2 : ching t6i st dung lai mot sd cac két qua phén tich quan hé thé ché duoc
trinh bay trong hai luan vin cta thac si Bui Thi Ngat va Bui Anh Tuin
e Pbi vai cau hoi Q3 : nghién ciru phan mém Casyopée
Chung t6i sé& trinh bay trong chuong 2 va théng qua thuc nghiém tim hiéu méi trong quan cua nod va
viéc day hoc khai niém ham sé trong méi trudng tich hop nhiéu cach biéu

Cu thé , trong chuong 1 chiing t6i s& tong hop diéu tra khoa hoc luan vé khai niém ham sé trong hai
luan vin dd dé cép truée d6. Chuong 2 chung t6i s& viéc nghién ctru mdi quan hé thé ché véi khai
niém ham sd (qua cac 16p 7, 9, 10). Chuong 3 danh cho phan thyc nghiém va nghién ciru vé phan mém

Casyopée.



CHUONG 1: MOT VAI TONG HQP PIEU TRA KHOA HQC LUAN VE
KHAI NIEM HAM SO

Chung t6i tong hop lai tir cac nghién ctru khoa hoc luan trong hai luan vin thac si ctia Bui Anh Tuén

(2007) va Buii Thi Ngat (2008).

1.Luén van cia Bui Thi Ngat

Nhiing giao trinh dai hoc chu yéu dugc chon dé tham khéo trong luan vin nay 14 :
- Todn hoc cao cap, tdp 1,2,3- ciia Nguyén Dinh Tri (chu bién).
- T uyén tdp bai tdp toan danh cho cac truwong dai hoc ki thudt (1)- Pai ) tuyén tinh va co s¢ giai tich
toan hoc, NXB KHKT, do A.V.Ephimop, B.P.Demidovich bién tap.
C6 thé tom tit mot sd diém chinh cta ludn van nhu sau :
e Ba dic trung co ban cta ham s6 13 : fuwong itng, phu thudc va bién thién.
e Biéu dién ham sé : Trong lich str, ngudi ta d3 dung cac phuong tién khac nhau nhu bang s, hinh
hinh hoc, biéu thirc gii tich va do thi. Ké tir thé ky 17, cach biéu dién bang hinh hoc rat it khi xuét
hién. Cach biéu dién bang bang thuong chi dugc ap dung khi tdp xac dinh ctia ham s6 14 hitu han va
quy tac twong tng khé dién dat bing mot biéu thirc giai tich. Hai cach biéu dién con lai van ludn dugc
uu tién.
e Ta co thé nghién ctru ham s théng qua do thi cua nd vi cac dic trung ctia ham sé déu duogc thé

hién thong qua do thi.

Ham s6 dwoc cho bang biéu thire giai tich y = f(x)

Do thi ham sb y = f(x)

1- La mot phép twong tng mdi sb thuc x€ X vai

mot s6 thue f(x)

2- Tap xac dinh cua ham s6 1a tap roi rac hay

lién tuc

3- Ham s dong bién (nghich bién)
4- Ham sb chén
-Hams6 1é

5- Ham s6 tuan hoan

1- La tap hop nhing diém co toa do ciing thoa man
biéu thirc x4c dinh ham sb

- Cit nhimg duong thang cung phuong véi Oy tai
khong qua mot diém
2- C6 thé 1a mot tap hop diém roi rac, mot duong
cong (lién tuc hoac khong lién tuc)

- Trong truong hop do thi 1a duong cong thi d6 1a
mot dudng cong phang
3- P06 thi di 1én (xudng) tir trai sang phai
4- D6 thi nhan Oy lam tryc ddi ximg

- D4 thi nhan gdc toa do O lam tam d6i ximg
5- P6 thi gdm nhitng phan “giéng hét nhau”, mdi

phan co6 thé xem la anh ctia mot phan nao d6 qua mot




phép tinh tién.

6- Ham s6 bi chan trén trong (a;b) boi s6 M. 6- D0 thi trong khoang d6 nam dudi dudng thing y =
M.

- Ham s6 bi chan duéi trong (a;b) bai s6 m. - D6 thi trong khoang d6 nam dudi duong thing y =
- Ham s6 bi chan. m.

7- Ham s6 lién tuc trong khoang (a;b) - P6 thi ham sé ndm trong phan mat phang giGi han

béi cac duong thing y =M vay =m.

7- D6 thi ma mot dudng cong lién nét trong (a;b).

Nguoc lai tir biéu thirc giai tich ta cling c6 thé suy ra tinh 16i 16m, diém uon, dang diéu cua db thi, ...

2 Luén viin cia Bui Anh Tuén

e Ham sb biéu dién su phu thudc cua nhiing dai lugng bién thién nay ddi vai nhirng dai lugng bién
thién khac. Tir “dai luong” duoc hiéu chung 14 phan tir ctia mot tap hop bat ki.

e Dic trung co ban ctia d6 thi 1a duong cong dung biéu dién d6 thi phai thoa man tinh chat : cdr
nhitng dwong thang cung phirong truc Oy tai khong qud mét diém.

o Pé “dung dd thi ham s&” ¢6 ba ki thuat :

1. Dung cong cu cua giai tich dé khao sat ham sd, sau d6 dung do thi.

2. Dung mot phﬁn dod thi, sau do dung cac phép bién doi (tinh tién, song song, kéo dan ra, nén co lai,
bién ddi d6i xtmg) dé dung toan bo phan con lai cta dd thi.

3. Dua vao d6 thi mot ham sb khac, dung cac phép bién hinh dé dung dd thi ham s da cho.

3 Két luén

Chung t6i s& tom tat lai dudi day nhimg diém chinh rit ra duoc tir tong hop trén.

- Do thi 1a mot phuong tién biéu dién thé hién rd 3 dic trung co ban ciia ham sd (phu thudc,
trong tng, bién thién). Khi ham s xac dinh boi biéu thic y = f(x) thi duong cong biéu dién ham sb
(46 thi) cdt nhitng dwong thing ciing phwong vdi truc Oy tai khong qud mét diém.

- Tinh chét cta dd thi duoc suy ra tu tinh cht cua ham sd. Nguoc lai, cac dic trung ciia ham )
déu duogc thé hién trén d6 thi nén qua d6 thi, ta cling co thé thay lai mot sb tinh chat cua ham sb ung
voi no.

Phuong phap d6 thi thuc chat 1a mot bién thé cua phuong phép bang. Thay vi cho mét bang sb
liéu, nguoi ta cho mot tap hop diém trong mat phang toa ¢ vudng goc (tirc 1a mat phang voi hé toa do
Descartes), va ham s f duoc xac dinh boi phép cho twong tmg hoanh do cua mdi diém (trong tap diém
d3 cho) v6i tung do ctia nd. Nhur vy, trong khuon kho luan vin nay chiing t6i s& quan tdm dén day hoc

khai niém ham s6 gan véi viée tich hop hai cach biéu dién bang do thi va bang biéu thic giai tich.



Trong luén van cua Bui Anh Tuan dua ra 3 ki thuat dé “dung dd thi ham s6”, thuc chét 1a vé
thong qua khao sat. Phuong phap nay gitip cho viéc v& dd thi thu cong mot cach dé& dang. Tuy nhién,
16p ham ma ngudi ta ¢ thé v& dugc dd thi theo phuong phap nay khong phai 1a rong, va dé tién hanh
nguoi vé phai nam duoc nhimg kién thirc co ban vé khao sat ham sé (kién thirc Toan 12). Vay trudc
khi c6 dugc nhitng kién thirc nay, viéc day hoc khai niém ham s6 duoc tién hanh nhu thé nao ?

Véi nhan xét rang mot dudng cong binh thuong ludn co thé xap xi dugce bang duong gip khiic
nho, dudng gip khuc nay hoan toan duoc xac dinh boi cac diém dinh, phwong phap vé& truc tiép d6 thi
ctia ham sb (khong can kién thirc vé khao sat ham sb). Tuy vay phuong phap nay néu thyc hién mot
cach thii cong s& rat vat va, nhung d6i véi may tinh thi diéu nay trd nén rat dé dang, va trén thyc té voi
sy tro' gitp clia may tinh ngudi ta vé duge cac do thi vdi do chinh xac cao tiy y (bang mat thuong
khong thé biét duoc d6 chi 1a mot hinh anh xap xi).

Va khi viéc tinh toan trén may tinh trd nén phd bién thi phuong phap vé thong qua khao sat chi

con 1a phuong tién dé cung c6 kién thirc 1y thuyét vé khao sat ham sb.



CHUONG 2 : QUAN HE THE CHE VOI KHAI NIEM HAM SO VA SU TiCH
HQP NHIEU CACH BIEU DIEN HAM SO

Mé diu

Chung t6i chon phan tich bo SGK 16p 7, 16p 9 va 16p 10 theo chuong trinh co ban, theo chii d&& ham
sO va cac cach biéu dién ham s6. Tai lidu phan tich:

+ SGK Toén 7 (tap 1, 2), Phan Prc Chinh (tong cha bién), Ton Than (chi bién), 2004, NXBGD

+ SBT Toan 7 (tap 1, 2), Ton Than (chu bién), 2004, NXBGD

+ SGK Toén 9 (tap 1, 2), Phan Prc Chinh (tdng chua bién), Ton Than (chi bién), 2005, NXBGD

+ SBT Toan 9 (tap 1, 2), Tén Than (chu bién), 2005, NXBGD

+ SGK Pai s6 10, Tran Vin Hao (téng chi bién), Vii Tuan (chi bién), 2006, NXBGD.

+ SBT Pai s6 10, Vii Tuan (cha bién), 2006, NXBGD.

+ Céc SGV dung kém v6i bo SGK trén

+ Trong phan phan tich dudi ddy c6 st dung lai cac két qua phén tich duoc trinh bay trong lusn vin
cua thac si Bui Thi Ngat.
Muc dich phan tich
- Tim hiéu con dudng hinh thanh khai niém ham sd trong chuwong trinh phd théng Viét Nam (trai qua
ba cap 16p 7, 9, 10). Cu thé :

+ Trong chwong trinh, SGK toan pho thong trinh bay khai niém ham s6 nhu thé nao ?

+ C6 hay khong su tich hop nhiéu cach biéu dién ham s6 ?

+ Viéc trinh bay nhu vay dem lai nhitng thuén lg1 va kho khan gi ?

I. Phan tich chwong trinh
1.Lop 7:
* Phan phdi chuong trinh :
Bai 5. Ham s6 (1 tiét). Luyén tap (1 tiét)
Bai 7. D6 thi cia ham sb y = ax (a # 0) (1 tiét). Luyén tap (2 tiét)

* Bai 5 : Ham so



SGV trang 69, da luu ¥ "Ham sb 1a mot khai niém kho, HS s& con tiép tuc nghién ctru & cac 16p trén
nén GV chi can 1am cho HS dat dugc cac muc tiéu”

Véi luu ¥ nhu vay, SGV trang 69, muyc tiéu cua bai duoc dé ra nhu sau
”Hoc xong bai nay HS can phai :

- Biét dwoc khai niém ham s
- Nhan biét dwoc dai lwong nay c6 phai 1a ham sé cua dai luong kia hay khong trong nhiing cach cho (bang bang, bang
cong thirc) cu thé va don gian
- Tim duoc gia tri twong tmg ctia ham s khi biét gia tri ciia bién s5.”
Pé lam rd muc tiéu trén, SGV trang 69 di luu y :
»... dé dai luong y 1a ham sb cua dai luong x can co ba diéu kién sau :
1. Cac dai lugng x vay déu nhan céc gia tri $0.
2. bai lvgng y phu thudc vao dai luong x.
3. Vi mbi gia tri ciia x ludn tim dugc gia tri twong tng duy nhét cua dai luong y.”
Nhu vy, chuong trinh qui dinh dai lugng *y’ 1 ham s6 cua dai luong *x’; y phu thudc” vao x va
c6 sy "twong g duy nhat” mdi gia tri x v4i gid tri cua y.
Trong truong hop ham hang, SGV trang 69 da gii thich nghia ctia ”phu thudc” nhu sau :[...] sy phu
thudc thé hién & chd : v6i mdi gia tri cia x ta déu xéc dinh duge mot gia tri ciay”

Trong phan goi y day hoc, SGV trang 70, da trinh bay :

”[...] ¢6 hai loai dai lwong bién thién (thay ddi) ; trong d6 mot dai luong thay doi phu thudc vao su thay doi cua dai luong
kia. Khi d6, néu thém diéu kién “gi4 tri twong tmg duy nhat” ctia dai lugng phu thudc thi dai lvong d6 1a ham sb cua dai
lwong kia”.

Tom lai, tuy xac dinh khai niém ham s6 1a mot khai niém kho nhung chuong trinh Toén 7 van
yéu cau lam rd ca ba dic trung “twong tmg, phu thudc va bién thién”. Hon nita, chwong trinh ciing chi
dé cap dén hai cach biéu dién ham sd bang bang va bang bicu thirc giai tich; ki nang “tinh” 1a mot
trong ba muc tiéu cua bai dé gitip HS nhan biét khai niém mot cach tryc quan va dé dang hon.

*Bai 7 : D6 thi ctaham sy =ax (a#0)
SGV trang 73 :
“Hoc xong bai nay, HS cin phai :
- Hiéu dugc khai niém dd thi ctia ham s, dd thi ctia ham sd y =ax
- Biét duogc ¥ nghia cua db thi trong thuc tién va trong nghién ctru ham so.
- Biét cach v& @6 thi ham sd y = ax”
Pé “hiéu duoc khai niém dd thi ...”, SGV trang 73 luu ¥ GV phai lam rd cho HS thiy : ”Pd thi ham sb ¢6
thé 1a mot sb diém roi rac ”

Ciing trong phan nay SGV dé cap :



” + Trong toan hoc (chuong trinh todn phd thong), d6 thi ciia ham sb dugc cho bai cong thie thudng 1a cac dudng (vo s6

diém), nén ta can phai biét hinh dang dd thi ctia mdi ham sb cu thé. (Vidu: dd thi ctia ham sb y = ax la mot duong théng

, N , a \ N
di qua goc toa do, do thi cua ham s0 y = — 1a mot dudng cong goi la hyperbol, ...). Vi vay HS can nh¢ ro hinh dang d6
X

thi ctia cac ham s6 s& duoc hoc.

+ Trong thuc tién, nguoi ta thudng chi v& mot s6 diém diac biét rdi ndi lai v6i nhau dé xem xét hinh dang cta no (ché“ing
han, béc si theo ddi bénh nhan chi do nhiét d6 co thé ciia bénh nhan mdi ngay 1, 2 14n rdi ndi cac diém lai v6i nhau s& c6
dugc do thi gan dung cua dién bién nhiét do co thé ctia bénh nhan theo thoi gian)...”

Tur nhitng gi dugc trinh bay & trén ta rit ra dugc rang :

- Hinh dang d6 thi ham sb gin voi 1 dang biéu thire giai tich biéu dién ham sb nhat dinh, co thé chi
bao gdm nhitng diém rdi rac. Nhu vdy chuong trinh khong trinh bay do thi véi tu cach 1a mot cach
biéu dién ham s6, diéu nay c6 thé dan dén sai lam cho HS : ’tap hop nhimng diém roi rac 1a d6 thi cia
mot ham s8° (duoc trinh bay trong thuc nghiém A)

- Khai niém d6 thi ham s6 xuat phat tir thuc tién, chuong trinh dua ra mot qui tic hop dong : *vé db
thi ham s6 13 v& mot sd diém dic biét rdi ndi chung lai v6i nhau’ duoc cac 16p trén (16p 9, 10) chap
nhén va st dung
2.Lop9:

* Phan phdi chwong trinh :
-SGK toan 9 (tap 1)
Chuong II : Ham s6 bac nhat
Bai 1 : Nhic lai va bd sung cac khai niém vé ham s6 (1 tiét). Luyén tap (1 tiét)
Bai 2 : Ham s6 bac nhét (1 tiét). Luyén tap (1 tiét)
Bai 3 : P6 thi cia ham s6 y = ax + b (a = 0) (1 tiét). Luyén tap (1 tiét)
Bai 4 : Puong thang song song va duong thang cat nhau (1 tiét). Luyén tap (1 tiét)
Bai 5 : Hé s6 goc cua duong thang y = ax + b (a = 0) (1 tiét). Luyén tap (1 tiét)
- SGK toéan 9 (tap 2)
Chuong IV : Haim sd y = ax” (a # 0) _ Phuong trinh bac hai mot an
Bai | : Ham s6 y = ax® (a = 0) (1 tiét)
Bai 2 : B0 thi ciia ham sd y = ax” (1 tiét). Luyén tap (1 tiét)
*(tap 1)
SGV trang 52 luu ¥ nhu sau :



”Céc khai niém vé ham sb da duge hoc & lop 7, .... Trong tiét hoc chi dua thém khai niém ham sd d@)ng bién, ham sb
nghich bién. Khai niém duoc hinh thanh thong qua vi du va di dén dinh nghia tong quat. Phin nay hoc sinh phai truc tiép
tinh toan thong qua vi du dé tiép can dan khai niém, ...”

Cu thé trong phan goi ¥ vé day hoc SGV dé cép :

” Cho HS 6n lai cac khai niém vé ham s béng cach dua ra cac cau hoi :
+ Khi nao thi dai luong y dwoc goi 1a ham sb cua dai lugng thay doi x ?
+ Em hiéu nhu thé nao vé cac ki hidu y = f(x), y = g(x) ?
+ Cac ki hiéu f(0), f(1), f(2), ..., f(a) noi 1én diéu gi 2 ”
.. Biac biét vé khai nién ham sd, GV can néu rd nhu sau :
+ Pai lugng y phu thudc vao dai lugng thay doi x;
+ V&i mdi gia tri cia x, ta luén xac dinh dugc chi mot gia tri twrong Gng cia y”

Ta c6 thé thay rang SGK 16p 9 c6 su lién thong véi SGK 16p 7 : nhic lai khai niém ham s, 3 dic

trung co ban cua khai niém, ki ning tinh toan va cach bién dién ham sb bang biéu thuc giai tich; day
hoc khai niém méi (ham sd dong bién, ham s6 nghich bién) duya trén biéu thirc giai tich va bang gia tri
ctia ham sd.
Thém vao d6, viéc nghién ciru d6 thi ham sb (ham sb bac nhit) dugc trinh bay qua 3 bai, ngoai yéu cau
v& thanh thao d6 thi ham s6 bac nhat y = ax + b, biét d6 thi ctia n6 1a mot dudong thang, va tir d6 xuat
hién su két ndi gitta dai s6 va hinh hoc (tinh chu vi, di¢n tich cua tam gidc , chirng minh hinh binh
hanh, tam giac vudng, goc, vi tri trong dbi, ...)

SGV tr.30, gi61 thi¢u chuong nay nhu sau :

” Tuy chi 1a mé dau va chi 1a trudng hop don gian nhét ctia ham sé bac hai song né lai vo ciing quan trong vi n6 da giai
quyét gﬁn hét moi van d& co ban nhu : dd thi la mot duong cong goi la parabol, nhin truc OY lam tryc Oy lam tryc dbi
xtmng, c6 diém thap nhat néu a > 0 (cao nhat néu a < 0) goi 1a dinh cuia parabol ”

Vi vi tri quan trong nhu vay, SGV tr.35, bai “d6 thi ctia ham sb y= ax> c6 néu :
” Muc tiéu : Ndm vitng cac tinh chit cia ham s6 y = ax” (a# 0) va do thi cia n6. Biét dung tinh chit cua ham sb dé suy ra
hinh dang ctia d6 thi va nguoc lai. [..]
Nhiing diém can luu y :
- Nén lién hé chit ché dang ctia d6 thi v6i su bién thién ciia ham s .
- Khi lap bang gia tri trong tng giita X va y, ta nén luu ¥ HS ring vi y = ax” nén khi thay x boi —x thi cac gi trj tuong
mg cta y bang nhau. Nho nhin xét ndy ma viée tinh toan giam co thé giam di mot nira. Qua d6 chiing ta ciing thay rd
tinh d6i xtmg cua d6 thi qua truc Oy
- Khi chon cac diém dé vé do thi cling nén thudng xuyén tan dung tinh chit d6i ximg cta do thi dé cong viéc don gian
hon”

Qua phan trinh bay trén, ta nhan thay :



Céc tinh chat cia ham s c6 thé dugc nhan biét thong qua : cong thirc ham sb va do thi. Hinh
dang cua dd thi 6 thé duoc suy ra tu tinh chit ctia ham sd. Tinh chit ctia ham sd va su thé hién né trén
d6 thi dugc tac gia SGK dic biét nhan manh.

Khi v& db thi ham sb y = ax?, tinh d6i xtmg cua do thi qua truc tung duoc dic biét luu y. HS tim
mot vai diém thudc d6 thi va anh cta ching qua phép d6i xtng truc Oy rdi ndi lai. Pay chinh 1a k¥
thuat ma thé ché mong doi & HS khi thyc hién kiéu nhiém vu: “V& db thi ham sb y = ax™”.
3.Lop10:

3.1 Chuwong trinh nang cao
* Phén phoi chwong trinh :
Chuong II : Ham s6 bac nhit va bac hai
Bai 1 : Pai cuong vé ham sb ( tiét)
Bai 2 : Ham s6 bac nhét ( tiét)
Bai 3 : Ham s6 bac hai ( tiét)
SGV trang 4 :

“ Trong chu dé nay, diém can nhin manh la yéu clu vé ki nang doc dd thi, nghia Ia khi cho dd thi ctia mot ham sd, HS
phai lap dugc bang bién thién ciia ham sé d6 va néu dugc nhitng tinh chat don gian cta no. «

Va khi cho ham s6 bang d thi, HS can :
“ - Biét cach tim gia tri cia ham s6 tai mot diém cho trudce thude tap xac dinh va nguoc lai, tim gia tri cia x dé ham s
nhan mot gié tri cho trudc (ndi chung 14 gia tri gin ding, tuy nhién, néu két hop vai cac phuong phéap khac thi c6 thé tim
duoc gia tri chinh xac)
- Nhan biét dugc su bién thién va biét 1ap bang bién thién ctia mot ham sb thong qua dd thi cua nd
- Budc dau nhan biét mot vai tinh chat ciia ham sé nhu : gia tri 16n nhit hodc nhoé nhit cia ham s (néu c6), dau cia ham
s6 tai mot diém hodc trén mot khoang
- Nhan biét dugc tinh chin-1¢ ciia ham s6 qua do thi “ [SGV tr.69]

Qua phan trinh bay trén ta nhan thay:

Trong chuong trinh Pai s6 10 ning cao:

- Yéu cau “doc d thi” duogc dic biét dé cao.

- V& @6 thi dong vai trd quan trong. Cac kién thirc vé dd thi ham sb y = ax® da biét & cac 16p dudi
van dugc ké thira. Chiing khong duoc trinh bay chi tiét & chwong nay, chi dugc nhic lai. Péi véi cac
ham s6 khac, viéc v& dd thi ctia né chil yéu dura vao nhitng do thi da biét va mot sd phép bién doi do thi
(phép tinh tién db thi). Sau d6 tir @b thi suy ra mot sd tinh chat ciia cac ham sb nay. SGV tr.71 con viét:
“Do tinh phirc tap cua van dé, SGK chi trinh bay so lugc va rat truc giac dé hs hiéu thé nao 1a tinh tién mot dd thi. Sau do

cho hs thira nhan két qua tong quat vé mdi quan hé giira cdc ham s ma dd thi cua ham sé nay thu dugc bang cach tinh



tién d6 thi cua ham sb kia. bay la sy chuén bi cho bai hoc sau, nhét 1a bai hoc vé& ham sé bac hai”. biéu nay cho thé,y
viéc dua vao “phép tinh tién dd thi” nham muc dich phuc vu cho yéu cau “vé dd thi” (mat trong nhiing
yéu cau chinh ctia chuong) va viéc nghién ctru ham sb bac hai y = ax®+ bx + ¢ va d6 thi cta no.

Pé rén luyén ki ning “doc do thi”, ta thdy SGK ludn trinh bay, song song tinh cht ctia ham sb va
tinh chit cta d thi twong tng. Cu thé:
“Pé HS nidm vimng khai niém ham s, GV cin nhan manh yéu cau vé tinh duy nhat cta sb thuc y ing véi mdi gia tri ciia x
thudc tap xac dinh. Piéu d6 duoc thé hién qua dd thi nhu sau: Néu x, thudce tap xac dinh thi duong théng song song voi
truc tung va dudng thing qua diém (x,;0) bao gio ciing cit d6 thi ciia ham s tai mot diém duy nhat (néu x, khong thudc
tap xac dinh thi duong thing nay khong cat do thi). Nhitng hinh khong co tinh cht, chang han duong tron hay duong
thang song song vai truc tung khong thé 1a d6 thi ctia mot ham s6 nao ca ” [SGV tr.72].

Tinh chat “itng véi méi x, luén c¢é duy nhdt mét gid tri y” ciia ham sd y = f(x) dugc dit twong tng
v6i tinh chét ctia d thi “cat cdc dwong thang cing phwong véi Oy tai khéng qua mot diém”.

Hay “Khai niém ham s6 ddng bién hodc nghich bién ciing nhu ham s6 chin, ham sé 1¢ khong phai 13 mot khai

niém kho. Song GV nén phéan tich cho HS théy su chuyén ddi gilra ba ngdn ngt Giai tich, Pai s6 va Hinh hoc, cu thé nhu

sau.

Giai tich Dai s6 Hinh hoc

Ham s f dong bién Xi<xo= f(x,)< f(x,) D6 thi ctia ham s6 di 1én

Ham sb fnghich bién Xi<x2= f(x,)> f(x,) Do thi ciia ham s6 di xuéng

Ham s6 f chin f(-x) = f(x) Do thi nhan Oy lam tryc doi
xung

Ham s6 f1¢ f(-x) = -f(x) D6 thi nhan géc O lam tim
dbi ximg

(Trong bang trén ta bo qua céc chi tiét phu) [SGV,tr.72]
3.2 Chuong trinh co ban
* Phén phoi chwong trinh :
Bai 1 : Him s6 (2 tiét)
Bai 2 : Ham s6 y = ax + b (1 tiét + 1 tiét luyén tap)
Bai 3 : Ham s6 bac hai (2 tiét)
On tap chuong II (1 tiét)
*

“Khai niém ham ) duoc nhéc lai theo dinh nghia cia SGK Toan 9 (sy tuong quan phu thudc gitta hai dai luong bién
thi€n) va c6 dua thém khai niém tap xac dinh. Cac khai ni€ém déng bién, nghich bién, ham sb chdn, ham sé 1é dugc dua ra
tir nhan xét truc giac trén d6 thi.” [SGV tr. 51]

Cu thé, SGV tr. 53 néura :



“Mot ham s6 co thé dugce cho bang bang, biéu dd hodc bang cong thirc.”. SGV ciing nhan manh trong thuc té
gap cac ham s6 cho boi bang hodc biéu do, “SGK dua ra nhing vi du thuc vé ham s6 va qua cac vi du nay cing
cb khai niém tap xac dinh ctia ham sd, khai niém gia trj ctia ham s6.””; ngoai ra cha y réng SGK Toan thuong chi
xét cac ham sb duoc cho bai codng thirc, “diém méi can nhan manh ¢ ddy 1a quy woc vé tap xac dinh ctia ham s
duoc cho béi cong thic™
=> ki nang “tim tap x4c dinh ctia ham s6”

V& d6 thi ham s6, SGV tr. 53 chi cht y :

“Hoat dong 7 dé HS tap “doc” d6 thi (doc xudi, doc ngugc), nghia 1a dya vao do thi dé tim f(x) theo cac gia tri cta x

va ngugc lai tim x theo f(x)

Chang han, dé tim f(-2), tir diém — 2 trén truc hoanh ta ké mot duong song song vai truc Oy cit do thi tai diém M. Tur
diém M ké dudng song song véi truc Ox, cit truc tung tai diém — 1. Ta duoc f(- 2) =- 17
=> ki nang “tinh” béng dd thi ham sb, chi y trén minh hoa cho tinh chét: “ Khi ham s xac dinh béi
biéu thire y = f(x) thi duong cong biéu dién ham s6 (dd thi) cit nhitng dwong thing cing phwong véi
truc Oy tai khong qud mét diém.

“Pd thi ciia ham sb bac hai y = ax® + bx + ¢ dugc suy ra tir dudng parabol y = ax” bang cac phép tinh tién song song
véi truc hoanh va truc tung... . Tinh tién & day duoc hiéu mot cach truc giac 1a dich chuyén mot hinh song song vai truc
tung (truc hoanh) 1én trén hodc xudng dudi (sang phai hodc sang trai)... . Chiéu bién thién cta ham sé bac hai duoc rit ra
mot cach tryc gidc tir d6 thi ciia nd.”
=> nhu viy ciling nhu trong chuong trinh nang cao phép tinh tién dugc dua vao (khong tudng minh)

phuc vu cho viéc v€ d6 thi va nghién ctru mét so6 tinh chat ham s6 bac hai tur do thi

I1. Phan tich SGK
1. SGK Toan 7 tap 1

Trong SGK toan 7 dé cap dén nhiing kiéu nhiém vy sau :

Kiéu nhiém vu SGK SBT | Tong Céch biéu dién ham s6
Vd—-hd | bt cong
Toaan dang. 4 7 11 | - Bang bang (10)
Xac dinh y ¢6 1a ham - Bang biéu thuc giai tich (1)
56
cuax?
Tiinn 3 15 18 36 | - Bang biéu thirc giai tich (21),
Tinh gi4 tri chua biét trong d6 yéu cau 1ap bang (6)
ctia ham s6 - Bang d6 thi (15)




Ty 2 10 10 22 | - Bang bang (1) _ d6 thi 1a cac
V& db thi ham s diém roi rac.

- Bang biéu thirc giai tich (19) _
d6 thi ham sb c6 dang y = ax

- Dién dat bang 15i (2), biét diém

dau va diém cuoi

Tien thuse 2 3 5 | - Bang biéu thirc giai tich
Xac dinh diém thuoc

dd thi ham s

Txabins 3 3 6 |- Bang d6 thi (c6 néu 15 hay
Xac dinh biéu thirc khong dang biéu thirc giai tich)
giai tich ctia ham sb 4)

- Dién dat bang 10i quan hé giita

ham sé y va bién s x (2)

Taoc 4 3 7 |- Bang d6 thi
Xéc dinh gtln — gtnn

cta ham so ?

Topt 1 3 4 |- Bang biéu thirc giai tich (2)
Tim x dé y duong - Bang d0 thi (2)
hoac am
Téng cong 5 39 47 91 | - Bang bang (11)
- Bang biéu thuc giai tich (48)
- Bang d6 thi (28)

Ghi cht: Vi mot bai c6 nhidu cau thudc nhimng kiéu nhiém vy khac nhau nén ching t6i thong ké trong bang trén theo s6 ciu trong cac
bai tap
Qua bang théng ké trén ching t61 nhan théy nhiém vu Ty, va Tog chiém sb luong bai tap nhiéu, va

trong pham vi nghién ciru ching t6i xem xét cac nhiém vu c6 két hop nhiéu cach biéu dién ham s6 :
* Kiéu nhiém vu Ty; :
+ Ki thuit 7, : (V& do thi ham s6 y = ax)

Tim mét diém thudc d6 thi va khac diém gdc O, r6i ndi véi goc toa d6 O
Cong nghé 6., : dinh nghia d thi ham sd, tinh chat ciia ham s bac nhit y = ax
+ Ki thudt 7> : (V& do thi ham sb cho bang bang)

Dua vao bang gia tri xac dinh cac cip sb (x;y)

Lan luot xac dinh cac diém co toa do 1a céac cap s6 trén. Tap hop cac diém 1a d6 thj ham sd can vé.

Cong nghé 6> : dinh nghia d6 thi ham sb



* Kiéu nhi¢m vu Thppe : tim cac gid tri cua x khi y duong; khiy &m
+ Ki thuat Tyt
Dya vao d6 thi
y > 0 Gmg voi phan dd thi nim phia trén truc hoanh
y < 0 tmg voi phan do thi nam phia dudi truc hoanh
Cong nghé 6, ,: mbi lién hé giira tinh chat ctia d6 thi ham s6 va tinh chat twong tng ciia ham s6, dinh
nghia d6 thi ham s
+ Ki thuit 7', :
Dua vao biéu thirc gidi tich y = ax
y nhan gié tri dwong : néua >0 thi x >0, néua<0thix <0
y nhén gia tri &m : néua<0thix>0,néua>0thix <0
* Kiéu nhiém vu Ty, : tinh cac gia tri chua biét ctia mot ham s cho bﬁng dd thi hoac béng biéu thirc
giai tich
+ Ki thuit 7., : Dya vio biéu thiic giai tich
Véi mbi gia tri x thay vao biéu thirc tinh dugc gid tri cta y twong Gmg (va nguoc lai)
+ Ki thuat 7', :
Dua vao d6 thi ham sd
Vi mdi gid tri x trén truc Ox dung duong théng song song truc Oy, cat do thi tai mot diém. Qua
diém d6 dung dudng thang song song truc Ox cit Oy tai dau, d6 chinh 1a gia tri y twong tmg ctia ham
sO (va nguoc lai voi gia tri cua y).

D¢ dé theo doi chung t61 xin minh hoa mot s6 vi du thude céc kiéu nhiém vu trén :

Kiéu nhiém vu Mot sb vi du minh hoa
(Ttinh Bai 28/64 :
(Tinh gia tri chua 12

) ) Cho ham sd y = f(x) = —
biét cia ham s0) by

a/ Tinh £(5) ; f(- 3)

b/ Hay dién cac gia tri trong ing ctia ham s6 vao bang sau :

X -6 |-4 -3 ]2 |5 |6 |12
12

fx) =—
X

Bai 31/65 :

. 2 Lz .
Cho ham s6 y = f(x) = Ex . Bién s0 thich hgp vao 6 trong trong bang sau :




X -0,5 451 9
2 -210
f(x)= —x
(%) 3
Bai 44a,b/73 :

V& d6 thi ham s y = f(x) = - 0,5x. Bang db thi hay tim :
a/ f(2); (- 2); f(4); £(0)

b/Giatrictax khiy=-1;y=0;y=2,5

Bai 46/73 :

prt
(Tim x khi y

duong hodc am)

Bai 44¢/73 :

V& db thi ham s y = f(x) = - 0,5x. Bang db thj hay tim :
¢/ Cac gia tri cua x khi y duong, khi y am.

Bai 43/49 SBT :

Cho ham sb y = - 6x. Tim céc gia tri ciia x sao cho :

a/ y nhan gia tri duong

b/ y nhan gia tri am.

Tvé
(V& db thi ham s)

21/69 :
Ham sd y = f(x) dugc cho bang bang sau :
X 2 -1 |0 0,5 [ 1,5
y 3 2 -1 |1 -2

a/ Viét tap hop {(x ;y)} cac cip gi tri tuong (mg clia x va y xac dinh ham s
trén.

b/ V& mot hé truc toa do Oxy va danh ddu cac diém co toa do 1a cac cap $6
trén.

Bai 39/71 :

V¢ trén cung mdt hé truc toa dd Oxy dd thi ctia cac ham s6 :

a/ly=x; bly=3x; cy=-2x; dy=-x




Tnhandang
(Xéc dinh y co la

ham so cua x ?)

Bai 24/63 :

Céc gia tri twong Umg ctia hai dai lugng x va y duogc cho trong bang sau :

X

-4

-3

2

-1

1

2

3

4

y

16

9

4

1

1

4

9

16

Dai luong y ¢6 phai 1a ham s6 cua dai lwong x khong ?

Bai 45/73 :

Hai canh cua hinh chit nhat ¢6 d¢ dai 1a 3m va x(m).

Hay viét cong thuc biéu dién dién tich y (m?) theo x. Vi sao dai luong y 1a

ham s6 ctia dai lugng x ? [...]

Txdbtns
Xac dinh biéu thuc
giai tich cua ham

r
A

Bai 42/72 :

SO
Bai 45/73 :
Hai canh cua hinh chit nhat c6 d¢ dai 1a 3m va x(m).
Hay viét cong thirc biéu dién dién tich y (m?) theo x. [...]
2. SGK Toan 9
Trong SGK Toén 9 xuét hién céc kiéu nhiém vu sau :
Kiéu nhiém vu SGK SBT Tong Céch biéu dién ham s6
Vd—-Hd | bt cong
Tohan dang. 1 3 4 | - T cach dién dat bang 1oi
Xac dinh y ¢ 1a ham s6 cua dura ra biéu thic giai tich (2)
x khong ? - Bang bang (2)
Tohin dang 1 3 3 7 | - Bang biéu thirc giai tich (7)
Xac dinh ham sb bac 1 ? vi
tri twong ddi ? tinh bién
thién ?
khi biét biéu thirc giai tich
ctia ham s
Tiinh 10 17 16 43 | - Bang biéu thirc giai tich (37),
Tinh gia tri chua biét cia trong d6 yéu cau 1ap bang (13)




ham so

- Bang db thi (6)

Ty 5 18 15 38 | - Bang biéu thuc giai tich (36)
V& db thi ham s hsy=ax +b; y =ax’
- Bang db thi (2)
Thien thuge 1 3 4 | - Bang biéu thuc giai tich
Xéc dinh diém thudc d6 thi
ham sb
T dbtns 28 44 72 | - Dién dat bang 10i (2)
Xac dinh biéu thuc giai tich - Bang biéu thirc giai tich (70)
ctia ham s
Taoe 4 10 5 19 | - Bang do thi (18)
- Xac dinh gtln-gtnn (diém - Bang biéu thuc giai tich (1)
cao nhat, thdp nhit)?
- Chiing minh tinh chat hinh
hoc ?
- Kiém tra tinh d6i xing cua
diém trén do thi
Topt 4 - Bang db thi (2)
- Tim x dé y dwong hoic - Bang biéu thirc giai tich (2)
am ?
- Khi x duong hoac am thi
y?
Tab— b 3 3 2 8 | - Bang bang (2)
Xét sy dong bién, nghich - Bang biéu thirc giai tich (3)
bién ctia ham s6 ? - Bang d6 thi (3)
T gico diém 12 8 20 | - Bang bicu thic gidi tich (17)
- Bang db thi (3)
Tiap nop diém 5 5 - Bang db thi (5)
Toiém cb ainn 1 1 - Bang biéu thirc giai tich
Tong cong 28 92 105 22 | - Dung 101 (2)
1 | - Bing bang (4)
- Bang biéu thuc giai tich(179)
- Bang db thi (39)

Trong phﬁn trinh bay trén ta nhan théy xuat hién kiéu nhiém vu Ty, . €O su tich hop nhiéu cach

biéu dién ham so.

* Ki€u nhiém vu Tgp




+ Ki thuét 7!, : Dua vao do thi
Néu d6 thi ham s di 1én (xudng) trén khoang K thi ham s (d6ng bién) nghich bién trén K.
Cong ngh¢ ¢!, , : mdi lién hé giira tinh chat ctia @6 thi ham s6 va tinh chét tuong tng cta ham so,
dinh nghia do thi ham sé.
+ Ki thuit 7, : Dya vao bang gid tri
Khi x 1an luot nhan cac gia tri ting 1én thudc khoang K ma gia tri twong tng ciia ham sb y ting
(giam) thi ham s6 da cho dong (nghich) bién trén khoang K.
Cong nghé 62_, : khai niém ham sé dong bién, nghich bién
+ Ki thuit 72, : Dua vao biéu thirc giai tich
Véi V xq, X, € K, X1 <X, ta co : f(x;) — f(x,) < 0 hay f(x,) < f(x,) thi ham sé dong bién trén K.
Véi V x1, X, € K, X; <X, ta ¢ : f(x;) — f(x,) > 0 hay f(x,) > f(x,) thi ham s nghich bién trén K.
Cong nghé &, :khai niém ham sé ddng bién, nghich bién
+ Ki thudt zJ,_,: Dya vao biéu thirc giai tich
Ham sb cho boi biéu thirc y = ax : véi a > 0 thi ham sé dong bién trén R; véi
a < 0 thi ham s6 nghich bién trén R.

Vi du minh hoa cho kiéu nhiém vu trén :

Kiéu nhiém vu Vi du minh hoa

Tdb—nb Bai 2/45 (TOéIl 9 tﬁ.p 1) .

. -1
Chohamsoy = 7x+3

a/ Tinh céc gia tri tuong Gng cua y theo cac gia tri cua x roi dién vao bang
sau :

X |-2,5 -2 | -1,5 -1 |-0,5 0] 0,5 1 5| 2| 25

y
b/ Ham s6 da cho 1a ham s6 dong bién hay nghich bién ? Vi sao ?

Bai 3/45 (Toan 9 tép 1)

Cho hai ham sé y =2x vay = - 2x

a/ V& trén cung mot mat phéng toa do dd thi ctia hai ham sb da cho.

b/ Trong hai ham s6 dd cho, ham s nao dong bién ? Ham sé nao nghich
bién ? Vi sao ?

Bai 7/46 (Toan 9 tap 1)

Cho ham sé y = f(x) = 3x

Cho x hai gia tri bat ki x;, X, sao cho x; <X,




Hay chig minh f(x,) < f(x,) roi rat ra két luan ham s6 di cho dong bién trén
R

Bai 14a/48 (Toan 9 tap 1)

Cho ham sb bac nhét y= (1 — \/g)x -1

a/ Ham s6 trén 1a dong bién hay nghich bién trén R

3. SGK Pai 56 10 co ban

Dbi voi kiéu nhiém vu T, (V& do thi ham sb y = ax>+ bx + ¢)

Thé ché mong mudn HS v& truc tiép parabol chir khong st dung cac phép tinh tién dé tim lai d6 thi
ctia ham sb nay théng qua do thi ham sé y = ax” gidng nhu phan trinh bay 1y thuyét da lam.

Cu thé, SGK tr.44 c6 viét :
Dé v& duong parabol y = ax’+ bx + ¢ (a # 0) , ta thyc hién cac budc :

1) X4c dinh toa do dinh I (— i;ij
2a 4a

X b
2) V& truc doi ximg x = — —
2a

3) Xéc dinh toa d6 cac giao diém cta parabol véi truc tung (diém (0 ;c)) va truc hoanh (néu c6).
Xac dinh thém mot sé diém thudc dd thi, chéng han diém dbi xung voi diém (0 ;¢) qua truc ddi xung cua parabol, dé vé
d6 thi chinh x4c hon.
4) V& parabol
Khi v& parabol cin cht ¥ dén ddu cta hé s6 a (a > 0 bé 16m quay 1én trén, a < 0 bé 1dm quay xudng dudi)

Va day ciing chinh 1a k§ thuat ma noosphere mong mudn HS sir dung dé thuc hién kiéu nhiém vu
kiéu nhiém vu T, : V& dd thi ham sb y = ax’+ bx + ¢ ndy

Nhu véy, phép tinh tién d6 thi chi dung dé tim ra ddng diéu ciia d6 thi; giai thich tén goi d6 thi cua
ham s y = ax”+ bx + ¢; toa d6 dinh va phwong trinh truc d6i xtmg cua dudng cong nay. Sau dé hs
dugc phép sir dung két qua vira tim duoc dé nghién ctru do thi ham sé bac hai, cu thé 1a v& dd thi ham
s6, ma khong can phai dung lai phép tinh tién db thi nira.

Tir d6 thi ham sb y = ax®+ bx + ¢ vira duge xdy dung, SGK 1ap bang bién thién cho ham s nay,
sau d6 dua ra dinh 1y vé chiéu bién thién ctia ham s6 bac hai.

Céc kiéu nhiém vu cu thé trong SGK Dai s6 10

Kiéu nhiém vu SGK SBT Téng Biéu dién ham s6
Vd-Hd | bt cong

Tiion 4 7 7 18 - Bang bang (1)

Tim gia tri chua - Bang biéu d6 (1)




biét cia ham sb - Bang biéu thuc giai tich (13)

- Bang db thi (2)

- BT 19/41 cho ham sb bang biéu thic
giai tich va bang db thi

Tiap xéc dinh 4 7 9 20 | - Bang biéu d6 (2)

Tim tép xac dinh - Bang biéu thuc giai tich (16)

ctia ham s6 ? - Bang bang gié tri (2)

Tab— b 12 15 27 | - Bang biéu thuc giai tich (27)

Tenin - 16 1 4 12 17 - Bang biéu thirc giai tich (12)
- Bang d6 thi (5)

Tien thuge 3 4 7 - Bang biéu thirc giai tich (7)

Ty 3 12 21 36 |- Bang biéu thirc giai tich (36)

T bt 13 23 46 |- Bang biéu thirc giai tich (27)

Xac dinh biéu - Bang db thi (9)

thire giai tich

cua ham so ?

T giao diém 4 10 14 - Bang biéu thtrc giai tich (11)
Tim giao diém - Bang db thi (3)

cia hai dd thi
ham sb ?

cia d6 thi ham
56

Vo1 truc toa do ?

Tong cong 12 62 101 185 | - Bang biéu thurc giai tich (149)
- Bang biéu do (3)

- Bang bang (3)

- Bang db thi (19)

Trong cac kiéu nhiém vu trén ching t6i quan tdm nhiéu dén Tepz,_ e, Vi n6 gin v6i khai niém méi
va SGK trinh bay khai niém nay bang con duong sir dung do thi (SGK tr.37):
“Xét d6 thi hai ham sd y = f(x) = x> vay = g(x) = x

—_
v

v




Pudng parabol y = x> ¢6 truc dbi xtmg 1a Oy. Tai hai gia tri d6i nhau ctia bién sb x, ham sé nhan cung mot gié tri
f- H=f()=1,f(-2)=1f2)=4 ...
Gbc toa d6 O 1a tam dbi xung ctua duong théng y = x. Tai hai gia tri ddi nhau cta bién s x, ham sb nhan hai gia tri doi
nhau :
g-D=-g),g-2)=-gQ2) ..
Ham s y= x* 1a mot vi du vé ham s6 chin
Ham sé y = x 1a mot vi du vé ham s 1¢
* Kiéu nhiém vu Tepgn_je ¢

+ Ki thuat 7', : dya vao do thi

han—le

Néu d6 thi ham s6 d6i xtmg qua truc tung (qua gdc toa d6 O) thi ham sd 1a chén (18)....

Cong ngh¢ ¢, . :mdilién hé gitra tinh chat ctia do thi ham s6 va tinh chat twong Gng cta ham so,

dinh nghia do thi ham s6

+ Ki thuét 72 : dua vao biéu thic giai tich

chan—le
Ham sd y = f(x) vdi tap xac dinh D :

Néu V x € D thi —x € D va f(- x) = f(x) thi ham sb chin
Néu V x € D thi—x € D va f(- x) = - f(x) thi ham s6 1¢

Cong nghé &’ :khai niém ham so chan, ham so 1&

chan—le *
Vi du minh hoa
Kiéu nhiém vu Vi du minh hoa
Bai4/39
Xét tinh chin 1é ctia cac ham sb
aly=|x| b/y=(x+2)>
c/y=x+x dy=x"+x+1

Bai 7/34 SBT

V& @6 thi ciia cac ham s6 sau va xét tinh chan 1€ ctia chiing

a/y=_T2x+2 b/y=§x—l c/y=3x

dy=5 e/y=\/§—1

Ciing no6i thém rang , trong SGK Toan 10 co ban khong xuat hién kiéu nhiém vu Taoc CU thé 1a
nhiém vu tim gia tri 16n nhét, gia tri nho nhat, nhung co xuét hién trong SGK Dai s6 10 nang cao. Vi
du tr. 37, SGK Dai s6 10 nang cao :

Vidu 2 : Ham sb y = f(x) xac dinh trén doan [-3 ;8] dugc cho béng dd thi nhu trong hinh
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Dua vao dd thi da cho, ta c6 thé nhan biét duge (voi dg chinh xac nao do) :

- Gi4 tri ham s tai mot sb diém, ching han f(-3) =-2, f(1) =0

- Cac gia tri dac biét cua ham $0, chang han, gié tri nho nhit ciia ham s trén doan [-3;8]1a—2; ...

Qua vi du trén goi ¥ cho chung t6i nhu sau : dd thi cho ching ta hinh anh triuc quan cia ham s (thé
hién du 3 dic trung); dung d6 thi tim ra gia tri 16n nhat va nho nhét cta ham sé 1a nhiém vy dé& dang
v6i HS bang cach doc do thi tim ra vi tri diém cao nhat hodc thap nhat (tuy thudc nhing rang budc cia

bai toan).

II1. Két luan

* Khai niém ham s6 dugc trinh bay theo quan diém mo ta sy phu thudc 1an nhau gifra hai dai lugng
bién thién (khong theo quan diém anh xa).

* Qua trinh hinh thanh khai niém ham s :

+ Lop 7 : thong qua cac vi du (ham sé biéu dién bang bang gia tri) HS hiéu duoc ring c6 mot dai
lugng thay ddi phu thudc vao sy thay ddi cua dai lugng khac; néu thém diéu kién “gia tri tuong ing
duy nhat” cua dai lwong phu thudc thi dai lwong d6 13 ham sb cua dai luong kia.

+ Lop 9 : Khai niém ham ) déng bién, ham sb nghich bién dugc hinh thanh thong qua vi du : tinh
gia tri tuong ng cua ham sé (ham sd biéu dién bang biéu thire giai tich) va dién vao bang; nhan xét
tinh tdng, gidm cua cac gia tri cua x va cac gia tri tuong ung cua y trong bang; dua ra khai niém ham
s6 dong bién, ham sb nghich bién.

+ Lop 10 : Khai ni¢ém déng bién, nghich bién duoc dua ra bat diu tir nhan xét truc giac vé d6 thi
ctia ham sb y = x* trong cac khoang (-o0; 0) va (0; +o0). Khai niém ham s6 chén, ham sb 1& cling dugc
dua ra tir nhan xét truc giac vé dd thi ctia ham sb y= x> va ham sb y=X.

* Trong tat ca cac thé ché (16p 7, 9, 10) déu khéng trinh bay tudng minh cach biéu dién ham sb
bang db thi.

* Kiéu nhiém vu Ty, dugce dac biét chu y



+ Lop 7 : tinh bang cong thirc, tinh bang do thi

+ Lép 9 : tinh bang dd thi (udc luong), tinh bang cong thirc (tinh hoic dung nd dé kiém tra két qua
tinh bang do thi).

+ Ldp 10 : tinh bang bang gia tri, tinh bang biéu do, tinh bang cong thirc.

Trong d6 ki ning tinh bang coéng thirc xuit hién nhiéu nhat.
=> Mobi quan hé c4 nhan giita HS va khai niém ham s dua trén cach biéu dién ham s6 bang biéu thirc
gidi tich (cong thuc).

* Xuat hién cac quy tic hop dong

R, (hop dong thé ché) : y ki hiéu dung chi bién phu thudc, x ki hiéu dung chi bién doc 1ap.

R,: v& d6 thi ham s6 14 v& mot sb diém dic biét va ndi chang lai. (vi qui tic nay di duoc kiém
chtng trong rat nhiéu luin van trudc va duoc dé cip trong SGV nén trong luin vin ndy ching toi
khong thyc hién lai nhung xem n6 nhu 1a mot ki thuat dugc st dung trong moi truong may tinh).

R; : HS phai ghi nhé hinh dang ctia @6 thi ham s6 (gan véi mot biéu thirc giai tich) da hoc.



CHUONG 3 : THU'C NGHIEM

** Gia thuyét nghién ciru

+ Méi quan hé ca nhan gitra HS va khai niém ham s6 dua trén cach biéu didn ham sb bﬁng biéu
thire giai tich. Anh hudéng ciia R, va R; dbi voi mdi quan hé nay.

Dé kiém ching ching t6i v6i tién hanh thue nghiém A : tim hiéu quan hé c4 nhan caa HS véi khai
niém ham sb qua ba cach biéu dién bang bang, bang biéu thirc giai tich, bang do thi (tric nghiém trén
moi trudng gidy but truyén thdng), trén co s¢ d6 cung cb lai khai niém ham s6 & HS 16p 10.

+ Thé ché khong trinh bay cach biéu dién ham s6 bang db thi, nhung yéu cau HS phai ghi nhé hinh
dang d6 thi ciia ham s6 (Rs) va dung d6 thi dé giai quyét nhitng bai todn vé gia tri 16n nhat va nho nhat
ctia ham s6. Khi HS ddi dién véi cac bai toan tim cuc tri véi nhitng biéu thirc ¢c6 dang khong quen
thudc => tim kiém cong cu hd tro vé d6 thi ham sé.

Tuy vy SGK ciing cé tinh dén viéc nay bang cach day hoc chu dé bat dang thirc (toan dai sd 10
chuong IV) va st dung n6 dé giai quyét nhiém vu trén va diéu nay c6 thuc sy dé dang véi HS khong ?

Mit khac, “cdc khdi niém bién va khdi niém phy thudc chi mang nghia trong nhiing tinh huong
bién thién. Cach duy nhdt dé nhdn thdy cdi nay phu thudc cdi khéc la lam cho ching thay doi lan luot
tirng cdi mot dé ghi nhdn sw bién thién c6 hiéu qua nao nhung chirng nao ma khéng cé sw bién thién,
gan nhu khéng thé biét c6 sw phu thuéc hay khéng” (Rene de Cotret, 1988) do dé chiing toi tién hanh
xay dung thuc nghiém B trong moi truong may tinh, véi li do nhu sau :

+ Véi méi trudng may tinh chung ta c6 thé tao ra mot méi truong hinh hoc dong. Hon nira “trong
moi truwong hinh hoc dong nay , mé hinh hod cac dai lwong bién dwoc thuc hién béi viéc tao ra cdc
diém di chuyén. Mot diém di dong cé thé mé hinh hod cdc dai lwong bién khdac nhau (khodng cdch,
dién tich, thoi gian). Vi thé, viéc thiét ldp mé hinh trung gian nay nho vao hinh hoc déng cho phép cu
thé hod cdc dai luwong bién bdng viéc dé lai cho hoc sinh trach nhiém luva chon cdc dai lwong thich
ddng trong tinh huédng dwege nghién ciru. Chiing ta cé thé dwa vao khdi niém diém diéu khién mot diém
khdc, tién dé ciia cac khdi niém bién doc ldp va bién phu thuje...” (Bessot, 2010).

+ Phan mém Casyopee c6 cac dic tinh nhu sau :

- La phan mém nghién ciru quan hé ham, c6 tich hop hai modun dai s6 va hinh hoc. C6 mdi truong
lam viéc than thién vi nd c6 cac biéu tuong dé nho, hé théng cau lénh don gian, dé thyc hién.

- Trong mo6 dun dai s6 : Cac ham s6 véi bién sb thuc 13 trung tAm nghién ctu ctia Casyopee.

Casyopee cung cip phuong tién dé tao ra cac tap sé thuc c6 diéu kién (st dung ddi twong tham s6) ma



cic ham, biéu thic x4c dinh trén nd. Can nhin manh thém cac ki nang tinh toan, khao sat ham $6. ..
déu duoc chuong trinh ty dong thyc hién.

- Trong m6 dun hinh hoc : C6 cac cong cu dung céc ddi tuong mdi dya trén co s& ddi tuong da co
(nhu trung diém cua doan thing, giao diém cua hai duong thang, cua dudng thang va dudng tron). Khi
thay d6i vi tri ciia diém di dong, cac ddi twong trén van bao toan ciu tric ctia nd. Nho kha ning nay
ma HS c6 thé phat hién ra mét s6 tinh chét cua hinh khi dich chuyén diém.

Xéc dinh dugc mién xac dinh va cong thuc tinh cac dai lugng nhu dién tich, dg dai ..., va
tuy theo gia tri bién do nguoi dung ty chon (theo quy uéc riéng cua Casyopee), nd chuyén cac biéu
thirc ndy thanh cac ham sé trén mo dun dai s6. Nho kha ning nay, né kiém tra méi quan hé giira hai
dai luong bién thién co 1a quan h¢ ham hay khong ?

Qua mot sd tinh nang ctua Casyopee ma ching toi trinh bay ¢ trén chung toi nhan thiy ching to ra
thich hop véi yéu cu cua chung toi trong viée tao ra tinh hudng giup HS nim céc dic trung ban chat

cua khai niém ham so.



I. Thwe nghiém A :
Cau 1l : O 16p 7 va 9 em di duoc hoc vé khai niém ham sé , viy theo em thé ndo 12 ham sé (em hiéu

thé nao vé ham sd) ?

Cau 2 : Hay danh dau B vao céc cau tra 101 ding. Trong c4c cau sau, cau nao cho ta mot ham so :

O a/ x |1 1 4 4 O g/ y
y| -1 1 =2 5
O b/ |5 4 3 2 0 g
ylo 0 0 0
y
Oc/ x| -2 -1 03
y |1 3 57 Oh/ -
A O | X
y
3o 1
1. 1 ;
ml 2 -1 20 4 5 x
o ! T o R
N ) i X
3l :
44
YA
| , /(O): y f(X)
Oe/ -1 34 X, ()| \
= = >
L-1-2 | Ok/y=f(x)=2x +1
]
2xkhix>1
\/ -3x+7khix<1
O 0 Om/y=x"-5x+1
| <
On/y=9
Cau 3 : Giai thich li do em lua chon cac cau tra 161 & cau 2?




L.1 Phén tich apriori thyc nghiém A
1. Bién tinh huong va gia tri :

V; : Hinh thtrc dit ciu héi : tu luan, tric nghiém
- Cau ty luan : noi dung tap trung vao mot kién thirc cu thé (khai niém ham sd)
- Cau tric nghiém : kiém tra bao quat kién thirc ctia HS (ham s qua céac cach biéu dién)
V, : Phuong thure 1am vi¢e : ¢4 nhan, [am nhom, tap thé
Lam viéc ¢4 nhan : tao san pham c4 nhan
Lam viéc theo nhom : tdng cuong trao ddi, thao luan, tao ra sy canh tranh trong hoc tap.
Lam viéc tap thé ca 16p : cho phép thuc hién pha hop thirc hoa.
Vi cac phan sau chiing t6i s& phan tich cau 2 trong thuc nghiém (trinh bay theo 3 cach biéu dién ham
s6)
2. Bién didactic :
V’, : Hinh thic trinh bay ham s6 :
+ Bang gia tri
X| y |
y| x|
B.1 B.2

HS lua chon dya theo cac hiéu biét vé ham sd, dé xuat hién cac chién lugc vé bang gia trj khi bang gia
tr1 dugc trinh bay theo B.1

+ D6 thi

- Dang quen thudc (tap hop cac diém roi rac, parabol, duong thflng) - d& xuét hién chién luoc Sdang quen
thudc

- Dang khong quen thudc (dudng gip khiic, duong cong bat ki) : xuat hién chién lugc Sham 6

+ Biéu thtc giai tich

- Ham s cho béi 1 biéu thire : d& xut hién chién Iwoc S g quen thuse

- Ham s cho béi nhiéu biéu thirc : d& xuat hién chién lugc Spum s

3. Chién lwge giai

+ Béang gid tri :

Steong ing 1:1°

- Kién thtre 1am nay sinh : dic trung twong tmg cta ham s, 1 gia tri x cho 1 gid tri y

- Lua chon cau ¢

Sbién thién -



- Kién thtc 1am nay sinh : dic trung bién thién ctia ham s6 , x thay d6i din dén y thay d6i (thay d6i véi
nghia 13 mot 1an xuét hién trong bang gid tri).
- Lva chon cau a, b, c.
Sham 56 *
- Kién thtc 1am nay sinh : khai niém ham s6 (3 dic trung ham sd)
-Luachoncaub, c
+ D0 thi :
Sham 56 -
- Kién thtrc 1am nay sinh : duong cong dung biéu dién d6 thi phai thoa man tinh chat : cat nhitng
duwong thang ciing phwong truc Oy tai khong qud mot diém.
-Lvachoncaud, f, g,j, h
Sdang quen thudc -
- Kién thtrc 1am nay sinh : kién thirc 16p 7, 9 vé do thi ham so (tap hop diém roi rac, duong thang,
parabol ...)
-Lyachoncaud,e,f, g,
+ Biéu thuc giai tich
Sham 56 -
- Kién thirc 1am nay sinh : khai niém ham s6 va ba dac trung co ban
- Lvachoncauk, 1, m, n
Sdang quen thuse -
- Kién thte 1am nay sinh : kién thire 16p 7, 9 vé do thi ham s (tap hop diém roi rac, duong thang,
parabol ...)
- Lua chon cau k, n, (1)
I.2. Phan tich a posteriori
Thuc nghiém A, ching toi tién hanh v&i HS 16p 10A1 (si s6 46 HS), truong THPT An Nhon Tay,
thoi gian 15 phut , tiét 5 chiéu ngay 06/09/2010, trude khi hoc bai 1 chwong 2 : Ham sb

Hay dénh dau ¥l vao cac cau tra 161 dung. Trong cac cau sau, cau nao cho ta mot ham so :

Céch biéu dién ham s6 Cau tra loi S6 1an duoc lya chon
a 11
Béng bang gi4 tri b 8
c 17
Bing d6 (Diém roi rac) d 20




thi e 15
f 7

(Puong lién nét) s ’

h 2

i 5

i 7

k 39

Biéu thirc giai tich 1 15
m 16

n 10

* Nhiing cau dugc lya chon nhiéu nhat

k d c m € | a n

39 20 17 16 15 15 11 10

- C6 sy nhat tri cao ¢ cau k, d; cac cau c, m, e, 1 c6 ti I¢ Iya chon gan ngang nhau.
- Khong c6 cau khong dugc lya chon.

* Giai thich cua HS vé nhitng lya chon trén (cau 3) :

cau Kién thirc 1am nay sinh céu tra 1o
tra 1oi
a | - Ham s6 gom hai dai lwong x, y ma dya vao x cho san dé tim y
b | - Ham s6 c6 hai bién x, y. Bién y s& thay d6i theo bién x
- Khi cho gia tri x s€ co gia tri y
c

- Ham sb y = f(x), gia tri y tang thi f(x) ting , y giam thi f(x) giam (ciu c)

d | - D6 thi ham s6 chtta an x, y

- Ham sb 1a 1 biéu thtrc chta bién c6 dang y = f(x), khi bién thay d6i thi két qua cua

ham sb thay doi.

- Ham s0 1a mot duong cong

- B0 thi ham s6 chtra an x, y

g | - D6 thi ham s6 c6 dang duong thing

- Biéu dién ham s trén hé toa do dudi dang duong théng di qua géc toa do
i |- Ham sb co dang y = ax, trong d6 x 1a 4n s, gia tri ciia phuong trinh tuy thudc vao

gia tri cla an x

- Ham s c6 dang y = f(x)

- Ham s f(x) 1a mot phuong trinh ta biéu dién trén hoanh do va tung do.

k | - Ham s6 gom hai dai lwgng x, y ma dya vao x cho san dé tim y




1 | -Ham s6 c6 dangy = ax + b; y = ax

m | - Ham s6 : khi thay mot x vao phuong trinh ta duwgc mot gia tri y bat ki thoa méan didu

kién

- Ham s6 ¢6 dang y = f(x), (f(x) = ax + b hay f(x) = sd)

- Ham s6 12 mot biéu thic c6 bién x, co dang y = f(x) = A, v6i A 1a mét biéu thirc
chira bién

- Ham s 1a mot biéu thire chira 4n x va sé

- Ham s6 1a mot duong thing duoc biéu dién trén truc s6 xOy

- Ham s6 1a nhitng 4n s luén thay dbi, dién ta su bién thién trén truc sb, co dang y =

f(x)

1.3. Mot s6 bai 1am dang chi y cia HS

1. Tran Thi My
+ Cau 1 : “Ham s6 1a phuong trinh ¢ an”
+Cau 2 :chonk, m
+ Cau 3 : giai thich “ vi cac cAu con lai 1a d6 thi ... khong phai ham s§”
=> ham s phai gan v6i mot biéu thirc giai tich, dac biét véi giai thich & cau 3 HS phan biét gitra do thi
va ham s, cling nhu c6 sy trung ldp giira bang gia tri va do thi

2. Lé Thi Ngoc
+ Cau 1 : “Ham s 1a biéu thirc c6 dang y = f(x)”
+Cau2:chonb,k,n
+Cau 3:
=> ham sb phai gin voi biéu thuc giai tich hodc c6 thé tim ra biéu thuc d6, tuy khong c6 giai thich ¢
cau 3 nhung vdi cac lya chon & cau hai thi biéu thirc f(x) ma HS dé cap tap trung vao dang ax + b

3. Nguyén Thuy Trang
+Cau 1 : “Ham sb 1a mot biéu thire c6 chira an va s6”
+Cau2:chonk, 1, m
+ Cau 3 : giai thich “vi cac biéu thirc d6 chira an x va s6”
=>ham s phai gin voi mot biéu thirc giai tich., co thé thay dau vét R, & day.

4. Pham Thi Thuy Tién
+ Cau 1 : “Ham sb 1a mot dudng thiang dugc biéu dién trén truc sé xOy”
+ Cau 2 : chon k
+ Cau 3 : giai thich “vi y = f(x) = 2x + 1 khi viét ra bang gia tri va v& trén truc sé xOy thi tao ra mot dudng thang”
=>V¢icau l ta théy duoc hai diéu : xuat hién dau vét cia R, nhung HS van chi lya chon ciu k, ma

khong lya chon ciu g (dudng thang). Nhu vdy voi Tién ham sb cling van gin véi biéu thire giai tich



5. Bui Vian Téan
+ Cau 1 : “Ham s6 13 biéu thtrc c6 dang y = f(x) ma x 1a bién, gia tri cua y phu thudc vao x.”
+Cau?2:chonb, f, g k 1, m n
+Cau3l:
=> ham sd gin v6i mot biéu thirc giai tich, hodc c¢6 thé tim ra biéu thirc giai tich (chon b véi y = 0),
hodc gan vai do thi c6 dang quen thudc (parabol, dudong thing).
6. Nguyén Thi Loan
+ Cau 1 : “Ham sb 1a phuong trinh ¢6 dang y = ax, trong d6 x 1a 4n sd, gia tri cua phuong trinh tuy thudc vao gid trj cia
an x”
+Cau 2 :choni
+ Cau 3 : giai thich “theo em ham sé duoc biéu dién bang dd thi voi duong thang”
=>ham s6 gan véi biéu thirc giai tich y = ax hoic dang do thi ctia né (dudng thang qua gdc toa do).
7. Nguyén Minh Quang
+ Cau 1 : “Ham sb 1a mot dai lwong duoc biéu dién véi dang x, y. Gid tri cua y phu thudc vao gia tri cua x. Ham sb6 duge
biéu dién dang truc”
+Cau2:chond,e,j, k 1, m
+ Cau 3 : giai thich “vi y dugc biéu dién theo gia tri cia x”
=> ham s6 gan v&i mot bicu thirc gidi tich (cu thé hodc chi can ki higu y = f(x)), hodc 1a tap hop nhitng
diém roi rac trén hé truc toa do. Cach chon cho théy cO su phu thuoc gia tri cua y vao x.
8. Tran Phuong Duy
+ Cau 1 : “Ham s6 13 phuong trinh ¢6 dang y = ax + b. Trong d6 a, b 1a hai sé da cho, a # 0”
+Cau2:chonc,f, k, 1
+ Cau 3 : giai thich “f/ vi ham s6 1a mot dudng cong, k vi c6 dang y = ax + b”
=> ham s gén v6i biéu thirc giai tich y = ax + b, hodc hinh dang dd thi (parabol), hodc c6 sy twong
ung 1 giatrix cho 1 gia tri y.
9. Hoang Ngoc Long
+ Cau 1 : “Ham sd y = f(x) c6 nghia véi mdi gia tri x ta chi tim duoc 1 gia tri y twong ng”
+Cau2:chonc,k I, m
+ Cau 3 : giai thich “vi véi mdi gi tri x chi duoc mot gid tri y”
=> ham sb gan voi biéu thic giai tich (khong c6 dang y = b) hodc bang gia tri (1 gia tri x fwong iing
voi 1 gid tri y va nguoc lai)
10. V3 Tan Vii
+ Chu 1 : “Ham sb 1a déng thirc c6 dang y = ax + b trong d6 a, b h¢ s6 va ta 6 thé biéu dién no trén hé truc toa do béng
do thi”

+Cau2:chonc k,1



+ Cau 3 : giai thich “chon c vi khi v& 1 ham s6 trén hé truc toa do ta ké bang nhu c; chon k, 1 vi |, k c6 dang ctia ham s6”
=> ham s gin voi biéu thirc giai tich cu thé (y = ax + b, b # 0) hodc bang gia tri (i do nhu trong giai
thich va HS c6 quan tim dén su fuwong g 1 gia tri x voi 1 gid tri y)
11. Chau Thi Té Uyén
+ Céu 1 : “Ham sb 1a mot dang thirc chita x va y va hang sé nhat dinh. Trong d6 gié tri ctia y phu thudc vao timg gia tri
ctia x va duoc biéu dién bang dd thi ham sb, c6 dang y = f(x)”
+Cau2:chona,b,c,d, e k m
+ Cau 3 : giai thich “vi ¢ trén 1a cach phén tich gi4 tri cta y theo x dé v& do thi ham sd, cau k thi n6 di ghi lai dung dang
ctia ham sd y = f(x)”
=> ham sb gin voi biéu thuc giai tich cu thé (y = ax + b, b # 0) hodc bang gia tri (i do nhu trong giai
thich va HS khong quan tim dén su tuong ing mdi gia tri x v6i 1 gid tri y)
12. Tran Qudc Khanh
+ Cau 1 : “Ham sb c6 dang y = {(x), néu ta cho mot gia tri x thi ta s€ nhan dugc mot gia tri y. Ham s6 ¢o thé d@)ng bién
hodc nghich bién. Ham sb béc nhét co dang y =ax +b (a= 0). Ham s6 bac hai co dangy = ax’ (a # 0)”
+Cau2:a,b,c,d, e k
+ Cau 3 : giai thich “Pay la bang gia tri (a, b, ¢) khi ta cho x s€ nhan dugc y. Pugc vé trén truc toa do Oxy, cb gia tri
chiéu 18n truc hoanh Ox va truc tung Oy (d, e). C6 dang y = f(x) = ax + b (a =2, b= 1), day 12 ham sb bac nhit (k)”
=> HS chi quan tdm cho x mot gia tri thi xac dinh dugc gia tri y,
13. Phan Van Dai
+ Cau 1 : “Ham sd y la ham s6 biéu thi su thay doi dai lugng ctia né theo bién x, theo dangy=ax+b
hodc y = ax® + bx + ¢”
+Cau2:chona,c,d, e g j,k, mn
+ Cau 3 : giai thich “em chon cdc cau tra 101 & cdu 2 vi c6 bién x va sy thay doi cta y theo x.”
=> HS cling chi quan tdm dén dac trung phu thudc cia khai niém ham $6 , gén ham sb v&i chi mot biéu
thirc giai tich, khi ham sd cho bang bang gié tri thi kiém tra tinh chit 1 gia tri x cho chi 1 gia tri y.
14. Nguyén Thi Anh
+Cau 1 : “Ham s6 la nhitng con s6 ma no6 co thé biéu diln trén hé truc toa do”
+Cau2:chonb,c,d, e k
+ Cau 3 : giai thich “li do ma em chon cac cau tra 161 ¢ cau 2 1a ham $6 12 céc s6 tu nhién co thé biéu dién trén hé truc toa
d6 hodc trong bang gia tri hodc co thé viét thanh 1 phép toan ma nghiém ctia né co thé biéu dién trén hé truc toa d6”
=> HS ghi nhé ba cach biéu dién ham sd, tuy nhién khong ghi nh¢d dic trung cua ham sé.
1.4 Két ludn

Qua cac ghi nhan trén ching t6i di dén nhitng két lun sau :



* Khong c6 HS nao ghi nhé ba dic trung cua ham sé (twong ung, bién thién, phy thudc). R, anh
hudng manh 1én tat ca HS, tuy vay HS van chua phan biét dugc su khac nhau gitra bién doc 1ap x va
bién phu thudc y. Vi vay khong c6 HS nao c6 bai lam chinh xac ¢ cau 2

* Pé xac dinh mot ham sd, HS hodc dya vao biéu thire giai tich (mot sé HS xac dinh chi dya vao
mot va chi mot biéu thirc giai tich), hodc dua vao bang gia tri (da phan chon a, bo b trong khi két qua
phai nguoc lai), hoic dya vao dang db thi (parabol hay duong thang).

* Két qua khao sat lai nghiém dung véi du doan vé sai 1am HS mic phai trong chuong I :  do thi
ctia ham sb ¢6 thé 1a tap hop cac diém roi rac” (chon cau e).

* Kién thirc vé& ham s6 ma HS con luu giit lai gin véi biéu thuc giai tich (98% HS déu ¢6 Iya chon &
muc nay k, I, m, n ), va hinh dang dd thi (a4nh hudng ctua R;tuy da dugce han ché béng cach dua ra cac
d thi parabol khong c6 dinh & O hay dudng thang nim ngang) ctia nhitng ham sé di dugc hoc chir
khong phai 12 ban chat cia khai niém ham sb.

II. Thyc nghiém B

I1.1 Bai toan thuc nghiém

Trong mit phang cho hai tia Ox, Oy vudng goc v6i nhau va cho mot diém M c¢b dinh nam trong
goc xOy duoc xac dinh boi OP = 1 va OQ = 2 (xem hinh v&). Qua M dung dudng thang d cit tia Ox ¢
A va tia Oy ¢ B. Hiy xé4c dinh vi tri ctia d sao cho tam giac vuéng OAB c6 dién tich nho nhit .

y

O P A X

I1.2 Phan tich apriori :
1. Bién tinh hudng va gia tri
V1. Phwong thirc lam viéc :
Lam viéc ¢4 nhan : HS hiéu rd thong bao bai toan, tao san phém c4 nhan, chuan bi cho cong vige

lam nhom hiéu qua hon.



Lam viéc theo nhom : tdng cudng trao doi, thao luan, tao ra su canh tranh trong hoc tap.

Lam viéc tap thé ca 16p : cho phép thuc hién pha hop thirc hoa.
V2. Ban chdt sé do goc xQy, cach xac dinh diém M, sé do canh : gbdc vuong, nhon, tu; phép chiéu
vudng goc, song song, khoang cach dén diém... v6i s6 do 1a mot sb chén hay 1é.

Viéc Iya chon géc xOy vudng; cach xac dinh M dya vao cac hinh chiéu vudng goc trén Ox, Oy cac
s6 do chin c6 muc dich 1am dé dang céc tinh toan cua hoc sinh.That vay, twong g véi moi vi tri clia
duong thang d quay quanh M va cit Ox & A, Oy & B thi cac doan OA, OB duoc tinh d& dang bang

cach st dung cac ti I¢ thirc trong tam giac.

2. Bién didactic

V3. Hinh vé trong thong bao bai toan

H1 H2
Truong hop hinh H2, tao diéu kién thuén loi cho viéc xuat hién chién luoc c6 str dung dit an phy.
V4. Méi trwong lam viéc : may tinh hay gidy but
Véi méi truong “gidy bat” HS phai tinh duoc dién tich tam gidc OAB, va khi di c6 biéu thuc tinh
dién tich thi HS phai van dung cac kién thic ca nhan (bt dang thirc Cauchy,...) dé tim gia tri nho
nhat; con v6i moi trudng “may tinh”, cu thé 1 st dung phan mém Casyopee, HS khong truc tiép tinh
toan dé tim biéu thirc dién tich ma HS chi can xac dinh cach chon bién sé dé théng qua d6 chuong

trinh s& xac 1ap biéu thtrc dién tich (c6 thé dugc hay khong tuy thudc cach chon bién cia HS).

3. Chién lrge va cai c6 thé quan sat dwogc, anh huéng cia bién

3.1 Cac chién lwoc

a/ Shinh hoc +

+ Kién thirc chi dao chién lugc : kién thire hinh hoc 16p 7, 8 (dién tich tam giac, hai tam giac bang

nhau, diém doéi xing ...)




B’ O’

B By
Q M
A A
O P A, X

Lay O’ d6i xtmg O qua M, A, 14 giao diém O’y’ va Ox, B, 14 giao diém ctia O’x’ va Ox (Oy // O’y’,
Ox // O’x’).

Goi A, B 1a giao diém cta dudng thang d bat ki qua M véi Ox, Oy. Goi A’, B’ 13 giao diém cua AB
vo1 O’y’ va O’x’.

Ta c6 Soas = So'a's’

Suy ra Soag = 72 (Soao's + See'Bo + Saa’ao)

Nhu vay, dién tich tam gidc OAB dat gia tri nho nhat néu A = A, va B=B, , tic 1a duong théng
phai dung chinh 1a duong thang di qua A, va B, (M 1a trung diém A,B,).
b/ Sdaiss : chon an sd thich hop, thiét 1ap cong thuce tinh S. Stir dung bét déng thirc Cauchy (hoac tinh
chat tich hai s6 khong d6i thi tong nho nhat khi hai sé bang nhau), diéu kién c6 nghiém cta phuong
trinh bac hai, tim gi4 tri nho nhat cia S.
+ Kién thirc chi dao chién lugc : ti 18 thirc trong tam giac (hinh hoc 16p 8), bt dang thirc Cauchy,
phuong trinh bac hai ...(dai s6 16p 9, 10).

+ “chon dnx = OA(1)”

Taco’:i:x_lcogzz_x
OB X x—1
2
Soas =" OAOB =1 . x.—2X =¥ _p v qi ]
x—1 x-1 x—1

Vi (x— 1).L1 khong ddi (= 1) nén Soap nhé nhit khi x — 1 = Ll tire 1a x = 2.
—

Y—
+ “chon dnx = OA(2)”

x—1 o OB = 2x
X x—1

Taco: 2
OB
SOAB =% 0OA.0B=%.x. =
x—1 x-1
& x*—Sx+S=0(véiS=Soas) (3)
Khi d6 (3) 1a phuong trinh bac 2 ¢6 an 14 x, (3) c6 nghiém khi :




A=S"-4S>0 S>4
Viy S dat gia tri nho nhat 1a 4 khi x =S/2=2
+ “chon dnx = OB (1)”

, 1 -2
Taco—:x X

X x-=2

2
T —x-2+ 4
x=2 x—=2

2SOAB =

Vi (x - 2).—— Kkhong déi nén Soap nhé nhat khix —2 = —— e la x = 4
2
x_

Y
+ “chon dnx = OB (2)”
x—2©0A: X

X x-=2

, 1
Taco —=

2
X

2SoAB = 5 & x*—2Sx+4S=0(v6i S =Soap) (4)

Khi d6 (4) 1a phuong trinh bac 2 an x, (4) c6 nghiém khi :

AN=8-4S>0CS>4

Viy S dat gi tri nho nhat 1a 4 khix =S =4
¢/ Sgisi ticn : chon bién, thiét 1ap cong thirc tinh S = S(x), khao sit va v& do thi ham sd, dwa vao do thi chi
ra gia tri nho nhét ciia S
+ Kién thirc chi dao chién luoc : ti 18 thirc trong tam giac (hinh hoc 16p 8), dd thi ham sb , gia tri 1on
nhat, nho nhat ciia ham s6 ... (dai s6 va giai tich 10, 12)
+ “chon biénx = 04 ”

2x x?

Soas =72 OA.0B =" . x. =

x—1 x-1

2
X I ~ A 1N A
1V()qul.Vedoth;hamso
x_

Xét ham sb y = f(x) =



Dua vao d6 thi ham sb ta co Miny=4khix=2

x>1

+: “chon biénx = OB "

2

Soas =% OA.OB = —~
OAB 2 2(x-2)
2
Xét ham s6 y = f(x) = v6ix >2 . V& do thi ham sd
2(x-2)

Dua vao d6 thi ham sb ta co Miny=4khix=4

x22
3.2 Anh hwéng cia bién
Vi thyc nghiém &p dung cho HS 16p 10 nén viéc xuat hién chién luge Sy en 14 kha kho khan khi
thuc hién trén moi trudng gidy but truyén thong, tuy vay véi su tro gitip cia phan mém Casyopée viée
nay thyc hién kha don gian. Hon nita con lam xuét hién chién lwgc Sy, hoc giai tich Vi MmO dun hinh hoc
trong Casyopee dugc xay dung dua trén h¢ truc toa do Oxy.

%k
Shinh hoc gii tich



Ta c6 thé thiét 1ap hai cong thirc tinh dién tich S = 4 OA.OB hoic S = 4 OH.AB véi OH 1a d6 dai
doan vudng goc ha tir O xudng AB

Khi ta di chuyén diém A, ddn dén H va B di chuyén theo, va gid tri dién tich S ciing thay d6i. Quan
st cac gia tri thay doi ta thiy gia tri nho nhat cta S 1a 4 khi d6 P 1a trung diém cua PA.
* Seidi tich

Tiép tuc st dung biéu thuc di dugce thiét 1ap trong chién lugc Sy hoc gidi tich t AP van dé sau :

Vé6i S = % OA.OB khi chon bién 1a OA (hoidc OB) dung cong cu thiét 1ap quan hé ham va biéu
thirc giai tich ta sé duoc cac biéu thurc giai tich twong ty nhu trong Sgisi ticn d trinh bay ¢ trén.

Vé6i S = 5 OH.AB khi chuyén qua quan hé ham ta khong thé c6 duoc biéu thirc ham sb theo bién x
= OH (hoic AB) nhung van thiét 1ap duoc quan hé ham.

I1.3. Phéan tich a posterriori thuc nghiém B

Thuc nghiém tién hanh ddi v6i 10p 10A1 truong THPT An Nhon Tay (si s6 46 HS), chia ca 16p
1am 8 nhom (4 = 6 HS/nhém). Thoi diém tién hanh, sau khi hoc xong chu dé bat dang thirc (tng dung
tim gia tri 16n nhat, nho nhat cta biéu thuc )
*Phal:
- GV thong bdo ndi dung bai toan trén bang trude ca 16p
- HS lam viéc theo nhom thot gian 15 phut tai 16p muc dich tim hiéu bai toan, phan chia nhiém vy,
thod thuén thoi gian hop nhém.
- HS tién hanh lam viéc theo nhom thdi gian 5 ngay (09/12 dén 13/12/2010), viét thanh bai thu hoach
Két qua chung cac bai thu hoach :
- Tuy theo cach hiéu cau hoi ctia bai toan dit ra ‘vi tri cla duong théng d dé Soap nhoO nhat’ ma co ba
két qua tra 101 : 1. Soap nho nhat khi M 1a trung diém cta AB; 2. vi tri cia AB, do dai OA, OB hodc
toa d0 A, B; 3. phuong trinh duong théng d
- Bai toan dat ra trong pham vi hinh hoc nén dé tim gia tri nho nhét cia Soap cac nhom déu tién hanh
thiét 1ap biéu thirc dién tich trong pham vi d6, dung cong cu 13 bat dang thirc Cauchy dé tim gié tri nhod
nhat, c6 6/8 nhém xéac dinh vi tri d bang cach thiét 1ap phuong trinh (hinh hoc giai tich)
- 2/8 nhém c6 cau tra 10 sai, nhu vy ti 16 6/8 nhém tra 101 dung 13 kha cao. Tuy vay nhin vao phan
danh gia diém ca nhan va khao sat truc tiép cac nhom trudng thi trong nhém chi khoang 1 dén 2 HS
dua ra hudng giai con cac HS khac dong vai tro 1a nguoi kiém dinh
Duéi day 1a phan tom tit cac két qua thu duoc
Nhom 1 : (6 HS)



bit toa do diém M(1;2), A(a; 0), B(0;b), viét phuong trinh d (phuong trinh doan chén), dua ra moi
lienhé a,b:a.b=b +2a (1)

Soup =% a.b (ab>0)

Muén Soap nho nhat thi a.b phai bé nhat

(1) <ab>2b2a ... ab>8

Déu “="xdy ra khi b = 2a

Két hop véi (1) tacob=4,a=2

Dién tich tam gidc AOB nhé nhat khia =2va b =4

Vay d di qua hai diém A(2 ;0), B(0 ;4).

Pt - d : §+£ =1 hay M(1 ;2) la trung diém AB

=> Trong bai xuét hién kién thuc chua duoc hoc la phuong trinh doan chén .
‘Soap ho nhat thi a.b phai bé nhat’ > tich a.b thay d6i din dén Soup thay doi
3/8 nhom lua chon cach nay
Nhom 7 : (6 HS)
bat toa do M(1 ;2), B(0 ;y), A(x ;0), O(0;0), P(1;0), Q(0;2)

Cach 1 :
Dk:y>2x>1
Ssom T Supa = Apmin)
2 2
&P lhana t ——— = Qppin) 22 tana_ =2
tana 2 tana
Dau ‘=" xdy ra khi % tana = & tana =2

tan o
Tinh d6 dai QB = tana.QM = 2, suy ra toa do B(0;4). Viét phuong trinh d qua hai diém B, M.
Cach 2 :
Xét hai tam gigc BOM va MPA dong dang ... => PA.OB =2
S0 = Soomp+ Soms + Spam = 2.1 + 72 OM.OB + /2 PA.PM = 2 + > OB + PA

>2+ 2‘/%QB.PA

>4
Tinh d6 dai doan OB = 4, suy ra toa do diém B. Viét phuong trinh d.



=> V6i cach 1 HS dua biéu thie dién tich vé biéu thirc mot bién 13 tan o (1/8 nhom lwa chon cach
nay)

Phén tich Saop dé tim nhitng phan thay doi trong biéu thirc > c6 thé nhin manh dé dan dén khai
niém ham sb

3/8 nhém lya chon cach 2
Nhom 3 : (6 HS) ¢6 hai cach nhung cach 1 gan giéng véi nhom 1 nén dudi day chi tom tit lai cach 2

Ta c6 hai tam gidc dong dang BOM va MPA : ... => BQ.PA =2

Siop = "% OA.OB =1 (OP + PA)(OQ + OB) = .... = % (4 + é””f” >4

Ddu bang xdy ra khi é=PA SPA=1 ...

Suy ra toa dd A, B. Viét phuong trinh duong thang qua hai diém A, B.

=>HS dua biéu thirc dién tich vé biéu thirc mot bién theo PA (1/8 nhoém lya chon cach nay)
Tiéu két pha 1
- Qua céac bai thu hoach trén cac nhom déu nhan ra dugc rang Soap thay doi phu thudc vao mot dai
luong thay ddi khac. Nhu vay bai toan dua ra tuy vuot khoi pham vi dai s6 va giai tich nhung HS van
nhén biét dugc cac dic trung cua mot ham s6, quan hé gitra hai dai luong bién thién.
- Ry, R; anh huéng manh 1én HS trén moi trudng gidy bat (7/8 nhém déu xac dinh vi tri d bang cach
thiét 1ap nén phuong trinh véi hé truc toa d6 Oxy 1a goc vudng cho san).
- Két qua bai lam trén giéy déu phu hop véi chién lugc S dai s6» VA VO1 cac ki ndng tinh todn da duoc
hoc, bai toan nam trong kha ning cua HS nhung van gy ra rat nhiéu kho khin déi véi timg c4 nhan
HS. (bai toan tim gia tri 16n nhat, nhé nhat ciia mot biéu thirc).
- Véi cac sai 1am HS gdp phai ¢ thuc nghiém A va kho khan nay sinh trong thuc nghiém B, chiing
to1 s€ thuc hién tiép pha 2 véi cadc muc dich cu thé sau :

+ Tao diéu kién HS giai quyét bai toan, nhan biét mo hinh quan hé ham s bang cach thiét
1ap lai bai toan trong mo6 dun hinh hoc cua Casyopée.

+ Kiém chimg lai két qua trén bang mé dun dai s ciua Casyopée (qua nhiéu cach biéu dién

ham s6)

* Pha 2 : thuc nghiém trén méi trudng may tinh sir dung phan mém Casyopee.
Thuc nghiém tién hanh tai phong may truong THPT An Nhon Tay, 16p 10A1 (46 HS chia thanh 8
nhom), thoi gian 30 phat, ngay 28/12/2010



Két qua thyc nghiém : m&i nhém Iuu thanh file trén may két qua bai lam; ghi tom tat lai két qua
trén bai lam gidy

Cac budc tién hanh :

+ GV phat tré lai cho HS céac bai lam trén gidy cua cic nhom, yéu cau ghi lai cac két qua nhom
thuc hién sau tiét hoc.

+ M6 dun hinh hoc :

GV cung cip hinh v& bai toan trong mé dun hinh hoc, 1i do : hinh v& khé thuc hién trong khoang
thoi gian ngan trén 16p (vé duong thang d thay doi thi phai di qua hai diém mot 14 M hai 1a mot trong
hai diém thay d6i 12 A hodc B, A di chuyén trén Ox ké tir P tro di, B di chuyén trén Oy ké tir Q tré di)

Nhiém vu ctia HS : thiét 1ap biéu thirc tinh dién tich tim gia tri nho nhat (phan mém cho két qua);
v6i gia tri nho nhat d6 tim vi trf cua d.

Két qua thu duoc :

- Thiét 1ap biéu thirc (chon biéu twong AM) : c6 hai két qua Soap = 2 OA.OB; Soap = QO.QM + %
QM.QB + % PA.PM

- Budc 1 : khi dich chuyén diém A dan dén d thay doi vi tri, 8/8 nhom déu tim duoc két qua Sxop
nho nhat bang 4 , khi d6 d cat Ox tai diém A voi OA = 2, cit Oy tai diém B v6i OB = 4 (két qua OA ,
OB dugc tim ra bang cach nhin trén hinh v& bai toan)

- Budc 2 : cac nhom tién hanh chon bién (chon biéu twong xy) tuy theo bai lam ciia mdi nhom.

- Budc 3 : thiét 1ap biéu thirc trong mé dun dai sé (chon biéu tugng xy > AM), cac nhom déu gip
kho khan vi tap xac dinh trén mo6 dun hinh hoc véi bai toan nay déu xac dinh trén mién duong nén khi
chuyén biéu thuc qua mo dun dai s6 budc phai lya chon Auto dé Casyopée tu xac dinh lai tap xac dinh
ctia ham s6.

Nhom 1 :

Soas = 72 OA.OB

Xéc dinh c6 hai bién thay ddi => chon bién 13 A trén truc hoanh hodc B trén truc tung (abscisse)

Thiét 1ap duoc biéu thirc trong mo dun dai $6.

Nhoém 3 :

Cach 1 giéng nhu nhém 1, cach 2 thiét 1ap biéu thirc theo mot bién PA

Thiét 1ap duogc biéu thirc trong mé dun dai sb
Nhom 7 :

Cdc 16i gdp phdi : (bai ghi va ciu tra 10i cia HS nhom 7, phan chit nghiéng)

+ Tao mot phwong trinh cho hai bién



=> HS khong biét cach chon bién, GV huéng dan :

- Ham s6 duoc hoc trong chuong trinh theo may bién (bién doc 1ap) ? (HS : I bién)

- Theo bai lam da c6 PA.QB = 2 ta ¢6 thé tinh PA theo QB hodc nguogc lai dugc khong ? (HS :
dwoc)

- Vay v6i bai ndy em c6 thé chon bién nhu thé nao ? (HS : la PA hodc OB)

+ Sir dung ti $6 lwong gidc thi phdi ding dwong tron

Vi véi cach 1 thiét 1ap biéu thirc theo tano. HS khong thuc hién duogc trén Casyopée (qui wdc trén
Casyopée dit bién bang goc chi 4p dung trén dudng tron; khong c6 ki hiéu tan; khong co cach chon
bién dit theo mot ti s6)

+ Biéu thitc khong thé copy

Vi véi cach 2 : Soas = QO.QM + % QM.QB + % PA.PM (=2 + % QB + PA) => chon hai bién 1a
PA hoic QB, HS phai g hai lan biéu thirc do.

Thiét 1ap duoc biéu thirc trong mo dun dai $6.
Nhoém 8 :

Két qua lam trén gidy bi sai

Soas = 72 OA.OB
(bai ghi lai trén gidy ctia nhom 8, chit in nghiéng)

Chon 2 bién =>1a OA hodc OB

Ghi chit : chi chon mét bién thay doi

Vi khi chon bién nhom chon 1a AB (bién kiéu distance) v6i li luan “d thay déi thi A va B ciing thay
doi” do d6 khi khong thé thuc hién duoc nhom ghi trong bai “khé khan : 16i hinh diém B khéng di
déng”. GV yéu cau HS xem lai qui uéc dat bién trong Casyopée vé dit bién kiéu distance, HS moi
chép nhan l1a khong thé Iya chon bién nhu vay.

+ M6 dun dai sb :

Véi biéu thirc giai tich duoc thiét 1ap, v& d6 thi ham s6 , dich chuyén diém trén do thi kiém tra két
qua bai toan
Két qua thu duoc :

- Click chon ham sb, Casyopée cung cip dd thi trong tng. Dura vao d6 thi HS xac dinh 2 diéu : tap
xéac dinh bai todn cung cip v& nén phan d6 thi ¢ phia trén (xem thém cc file bai lam cta HS), c6 thé
tryc tiép kiém tra bang cach click chon diém trén d6 thi va dich chuyén né thi twong tng trén mo dun

hinh hoc d ciing thay d6i vi tri, do d6 khi diém trén d6 thi dich chuyén qua phan do thi ¢ dudi thi trén



mo dun hinh hoc khong c6 két qué; gia tri nho nhat cia ham sé xét trén phan do thi di xac dinh d6 1a
dinh cua do thi.

- Pé xéc dinh chinh xac gié tri, HS click chon diém trén d6 thi, khi dich chuyén céc diém nay phén
mém s& tinh cac gia tri ctia bién va ham twong tng (hinh thirc bang gid tri).

- V6i Casyopee HS déu nhan ra chi c¢6 thé dich chuyén diém trén d thi hodc diém twong Gmg trén
tryc ndm ngang (tryc hoanh) => Hinh anh tryc quan dé GV nhan manh ba dic trung cta khai niém
ham s6 : twong tmg, phu thudc, bién thién
Tiéu két pha 2 :

- Céc chién luoc Seiai tich VA Shinh hoc giai tich déu xuét hién trong két qua thyc nghiém. Nhu vay bé‘mg cach
chon bién thi voi Casyopée, HS da 1am xuat hién chién luoc méi khong xuat hién trong méi truong
gidy but, nhung ciing 1am han ché cic cach giai ma HS tim ra trong méi truong do.

- V6i Casyopée chung ta di giai quyét phan kho nhét 1a v& d6 thi ham s (c6 biéu thirc bét ki) trong ki
thuat gidi quyét nhiém vy tim gid tri 16n nhat, nho nhat trong Tq,. .

- V6i nhitng ghi nhan trong thuc nghiém ta rat ra dwge mot sd nhin xét sau vé phan mém Casyopée :

Thuan loi :

Véi mo dun dai s tich hop nhiéu cach biéu dién ham sé nho d6 cung cap nhirng hinh anh truc
quan giup hoc sinh khéc sau kién thirc.

C6 sy lién két ciia hai mo dun hinh hoc va dai s6 nho d6 thiét 1ap duogc biéu thirc giai tich, kiém tra
tap xac dinh... giup giai quyét nhirg bai toan phirc tap trong hinh hoc bang phuong phap giai tich.

Thich hop cho viéc day hoc céc khai ni€ém vi du khai niém ham s6, tao moi truong hoc sinh nhan
biét khai niém va khong dé cao ki ning tinh toan

Kho khan :

Casyopée qui udc sin mot sd cach chon bién, do d6 xuit hién nhimng cach giai dung ciia HS khong
thé ap dung trén chwong trinh dugc .

Chuong trinh tinh toan sin két qua cho nguoi dung, din dén mot bo phan HS khong hing tha vi
khong ren luyén ki nang tinh toan cho HS, mdt ki nang quan trong trong cac ki thi ctr tai Viét Nam.

Kho khan cho nguoi dung khi v€ lai cac bai toan trén mé dun hinh hoc (vi du nhu bai toan trong

thuc nghi¢m).

I11. Két ludn
Tir thue nghiém trén HS 16p 10 chung toi thu duge mot s6 két qua sau :

+ V6i moi truong gidy but :



HS van chua c6 kién thirc vé khai niém ham s6 mot cach toan dién, day du. Cu thé véi thuc nghiém
A khong c6 HS c6 lua chon chinh xéc, chi dya vao mot dac trung ham sb (bién thién, tuong tng, hay
phu thudc)

Thuc nghiém A cho phép chiing t6i khang dinh tinh thoa dang cia gia thuyét nghién ciru duoc néu

Cac qui tic R;, R; anh hudng manh 1én ting ca nhan mdi HS. Thé hién rd nhat 14 trong pha 1 cua
thue nghiém B, véi goc vudng xOy va yéu cau tim vi tri ctia d thi 7/8 nhém déu tim cach xac dinh
phuong trinh cta d

+ V&i moi truong may tinh  phan mém Casyopée

Qui tic R; khong c6 moi truong sdng trong Casyopée. Qui tic R, chi ¢ anh hudng trén mo dun dai
5.

Bai toan thuc nghi¢ém tao diéu kién don gian hoa ki thuat san co dé giai quyét nhiém vu duoc dé ra

trong thé ché (lién quan dén viéc tich hop nhiéu cach biéu dién)



KET LUAN

Két qua cua chung toi duoc trinh bay trong ba chuong cta luan van
* Chuong 1

- D) thi 1a mot phuong ti¢n biéu dién thé hién rd 3 dic trung co ban ctia ham $6 (phu thudc, tuong
tmg, bién thién), tinh chét ctia d6 thi duoc suy ra tir tinh chét ctia ham sé va nguoc lai

- V& d6 thi ham sb thong qua khéo sat hay vé truc tiép nhung nhd may tinh viéc vé tryc tiép s& dé
dang hon
* Chuong 2 : chiing toi da lam rd tién trinh va cach t6 chirc dwa vao khai niém ham sb gén véi cac cach
biéu dién ham s (bang bang, do thi, biéu thuc giai tich)

- Kiéu nhiém vu Ty, dugc dic biét cht y, trong d6 ki nang tinh béng cong thirc xuat hién nhiéu
nhat.

Moi quan hé cd nhin giiva HS va khdi ni¢gm ham sé duwa trén cdch biéu dién ham sé bang biéu
thire gidi tich

- Thé ché khong tao diéu kién cho viéc day hoc khai niém ham ) trong moi truong tich hop nhiéu

cach biéu dién ham s, ciing nhu khong trinh bay tudng minh cach biéu dién ham sé bang d6 thi.
* Chuong 3 : chung t6i dd hop thirc hoa duoc quy tic hop dong dd néu, khang dinh duoc gia thuyét
nghién ciru voi thuc nghiém A va pha 1 cia thyc nghiém B trong méi trudng gidy but truyén thong ;
v6i pha 2 ciia thuc nghiém B chung t6i tién hanh trén moi trudng may tinh tao didu kién cing cd lai
kién thirc vé khai niém ham s bang cac hinh anh tryc quan thé hién du ba dic trung ciia ham s, dong
thoi rat ra duwgc mot sd két luan sau :

- V6i mdi trudng may tinh ta c6 thé don gian hoa cac ki thuat giai quyét cac kiéu nhiém vu trong
thé ché.

- V6i thye nghiém trén moi trudng may tinh dwa dén cho chung ta mot giai phap trong viéc day hoc
khai niém ham s6 tich hop nhiéu cach biéu dién trén mot md hinh dong, tao tién dé thuan loi cho HS
tiép thu kién thuc.

* Nhitng han ché va huéng mé cua ludn van :
+ Han ché :

- Bai toan thuc nghiém dua ra nham muc dich tan dung tdi da cac tinh nang cua phﬁn mém

Casyopée, nhung chua dap tng hoan toan cho viéc day hoc khai niém ham sé trong mdi truong tich

hop nhiéu cach biéu dién ham so.



+ Hudéng mo cia luén van
Trén co s& cta nhitng két qua dat dugc, ching t6i nhan thiy co thé tiép tuc nghién ciru theo huéng
xay dung mot hé thong tinh hudng day hoc khai niém ham s6 nham giap HS nhan rd cac dic trung

ham sd trén cac mo hinh dong (moéi truong may tinh).
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CASYOPEE AN OPEN ENVIRONMENT FOR LEARNING ABOUT
FUNCTIONS AT UPPER SECONDARY LEVEL

Jean-Baptiste Lagrange, Nguyen Chi Thanh
DIDIREM, Université Paris 7

Modelling geometrical dependencies by way of algebraic functions, and studying the geometrical
properties of curves representing functions are essential mathematical activities that Casyopée
makes very accessible for students. They allow students a better link between syntactical and
semantic points of view in algebra and an easy introduction into calculus. Casyopée has two main
windows closely linked. The first one, (called the symbolic window) provides students with
symbolic computing and representation capabilities as well as facilities for proving. The second
one is a Dynamic Geometry (DG) window. Casyopée uses the Maxima kernel and can be freely
installed on Windows based systems (http://casyopee.eu). Participants in the workshop will be
introduced to Casyopée’s main features and to learning situations for their classes.

CASYOPEE : OBJECTS AND CAPABILITIES

Real functions of one real variable are the central objects of Casyopée. A function is defined by a
formula involving a function variable and a domain. This definition is a distinctive feature in
Casyope¢e. It allows being consistent with the mathematical definition as well as providing realistic
modelling: when designing a function as a model of a situation, often the function is not defined
on the whole set of real numbers and often not on the whole set of existence of the formula.
Casyopée provides means for creating sets of ordered real numbers, possibly including parameters,
in order to define domains. The parameters can be treated both formally and numerically by way
of animation. Constraints can be set on parameters in order to adapt to all situations: for instance if
the parameter is intended to model a measure, it can be defined as positive. Functions can depend
on parameters. Expressions (that is to say formulas not involving a function variable) can also be
defined and treated.

A wide range of construction capabilities is available within a Dynamic Geometry (DG) window
to build a figure including free points. Curves of functions can be drawn using the algebraic
definition of functions (domain and formula). Because Casyopée is a DG system based on an
underlying symbolic kernel, if offers constructions, like the intersection of a line and a curve, and
the facility for exporting geometrical functions or expressions: Casyopée can compute a domain
and a formula for ‘“geometrical” expressions or functions related to measures, providing a
capability to express algebraically geometrical dependencies. This “export” capability, explained
below, is a great help for students when modelling algebraically geometrical functional
dependencies or expressions.

THE SYMBOLIC WINDOW OF CASYOPEE

Figure 1 displays the symbolic window. Each panels deals with specific objects:
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Figure 1: the main window.

The particular values panel: this part of the window displays an ordered set of particular
values of a function variable, entered by the user or computed by the environment (for
example when automatically specifying geometrical functions); several variable identifiers (x,
¥, t...) allow different sets of values.

The expressions panel: this part includes the formulas for all functions and expressions,
geometrical ones exported from the DG window as well as functions directly created by the
user.

The equation panel: equations of four types can be created and solved. 1) f(x)=k 2)f(x)=g(x)
I)f(x)=k g(x) 4) k=0, where f and g are functions and k is a formula possibly depending on
parameters. Casyopée solves the first three types in x, and the fourth in a parameter. The
existence and consistency with the domain of the functions and parameters are checked by the
kernel.

The functions panel: a table displays the properties (sign, variation) of the functions after
they have been proved;

Particular values and limits of functions for chosen values are also available on demand in
the right part of the window;

The graph panel: this panel contains graphs of selected functions; it is possible to zoom,
translate, modify the axis scale, resize the representation of the window with the mouse...
Notepad: all the actions activated by the user are recorded in this part using Latex. Users have
consequently at their disposition a record of their actions. They can reorganise this NotePad in
order to obtain a well written report and/or exporting this as an html file;



e  Parameters’ trackbars: they are used to animate parameters. Constraints on parameters
(intervals) can be modified by a special menu entry.

Casyopée also includes facilities to prove properties of functions by way of theorems. Students

have to express the conditions for application of one of these theorems before applying them. The

property and the theorem have to be chosen in the corresponding menu.

THE DYNAMIC GEOMETRY WINDOW
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Figure 2: the DG window

Casyopée provides students with dynamic geometry capabilities like in other software, but also
specific features helping students make sense of the algebraic modelisation. A figure constructed
within Casyopée may include different types of points and various geometrical objects. Note
especially the possibility of creating curves of function defined on a domain (not necessarily the
whole set of real numbers) and of creating an intersection point between a curve and a line. Thanks
to the symbolic definition of geometrical objects, Casyopée can easily know whether a point
belongs to a line, a circle or a curve, or test the equality of objects.

The DG window of Casyopée (figure 2) includes also the measures panel that allows creating
geometrical calculations, choosing a variable, exploring (co-)variations and exporting geometrical
expressions and functions. A geometrical calculation is a well-formed formula that contains
distances or coordinates of points and possibly algebraic objects (parameters, expressions,
functions...) A variable is a particular measure, more precisely a distance between 2 points or any
coordinate of a free point, or a coordinate of a vector, or an angle in case of a free point on a circle.
A valid variable depends univocally on a free point. Internally, this is checked by Casyopée by
verifying that the variable can be expressed as a reversible function of a geometrical hidden
parameter - emanating from a free point.

When a valid variable has been chosen and a geometrical calculation has been selected, then it
defines a geometrical co-variation that can be explored numerically. If it is a consistent



dependency, it can be exported as a geometrical function towards the symbolic window. Casyopée
verifies the consistency of the dependency between the 2 measures and if consistent, computes and
exports the relevant function. This exportation of a geometrical function or expression is designed
to help students during the modelling process. It allows them to concentrate on strategic decisions,
like choosing a variable or creating a calculation even when they have not great ability in algebraic
manipulations. In ordinary settings (without Casyopée, or with another software), the students
cannot operate by themselves this part of the modelling process.

THE CASYOPEE PROJECT

Casyopée is a long-term project initiated ten years ago by a group of teachers and researchers after
experimenting standard Computer Algebra Systems. Recent development has been possible thanks
to the European Project ReMath (Project 1ST4-26751). Scenarios of use have been created and
documented for an easy use by teachers. They are accessible via the ReMath platform
(http://remath.cti.gr). Disseminating Casyopée among teachers in connection with the other
outcomes of Remath is an important perspective. We selected a region of France (Brittany) where
local authorities are specially interested by Casyopée’s features. A group of teachers has been set
up with the help of the French INRP (National Institute for Pedagogical Research) and the IREM
(Institute for Research in Mathematics Teaching) of Rennes. Although already interested by digital
technology, these teachers were not involved before in Casyopée’s design and experimentation.
We expect them to bring a fresh vision of Casyopée’s features and to prepare scenarios of use that
will be disseminated to other mathematics teachers together with Casyopée on the professional
digital workspace for teachers in Brittany. We plan to set up a regional community of users, and
later to extend further this community.
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