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Abstract: This article refers to ability of mathematics student teachers of designing lessons of transforming proof geometric problems into
investigation ones (a survey on 30 mathematics student teachers at Hue University of Education). The study shows differences in geometric problem
transformation methods of mathematics student teachers. Morever, the results of survey also point out the necessity of integration of transforming
proof problems into investigation ones into mathematics teacher training program.
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1. Mu aéu

Hoc tép da trin tim toi, khao sat (Inquiry-Based
Learning) la mét xu hGiiing giao duc adiic nhitu nha
nghitn cu va thc hanh day hoc quan tém hirn
nay [1]. Mét bao cao cua Uy ban Chéu Eu v giao
duc va khoa hoc aa nhén manh ruing s( thay adi
phaung phap day hoc cac mén khoa hoc U nha
triang pho théng hith nay chuyrn tG chu yru theo
tiTp cén suy ditn sang titp cén dda trin cac hoat
aong khao sat, kham pha, cung cép cac phiung
tiTn & gia ting moi quan tém va thiich thu cua hoc
sinh adi vui khoa hoc [2].

Trong ngd canh day hoc toan, cac nha nghirn
clu aa sl dung cac thuét ng(i khac nhau nha khao
sattoan (mathematical investigation), kham phatoan
(mathematical exploration) hotic th(ic nghitm toan
(mathematical experimentation) &' ch vitc day hoc
toan dla trrn khao sat [3]. Day hoc toan d(a tr'rn
khao sat a0i hoi cac nhitm vutoan alia ra phai i dang
khao sat ch(i khéng phai dang aong, t(c lanhivm vu
toan ao chla aling cac atic trGng cho phep hoc sinh
khao sat, alit giathuy'it, thay adi giathiit, allara nhiiu
cach giai quyrtkhac nhau. At thittkadiic cacnhitm
vutoan nhll véy, giao virn cén phai co nhlng ki nting
aut vén ar'vanhlng hitu bitt virkivn thic va cac qua
tronh [in quan &Tn bai toan. Aiiu nay cang tr
guan trong khi ma héu hit cac bai tép trong cac sach
giao khoa mén Toan hith nay G nQlc ta aitu addc
cho d(idi dang bai toan aong.

Trong chlung tnh aao tao giao virn toan hith
nay, tiftp cén day hoc dda trrn khao sat vén con it
a0uc quan tém gidi thitu va vén dung. Cac giao vitn

toan taung lai fit co ct héi ren luyTn va thlic hanh Wi
viic altra bai toan mui hay chuyTn t(ibai toan “aong”
(dang ching minh) sang bai toan “m(” (dang khao
saf). Muc titu cua nghith clu nay la tm hifu kha
nuing va cach thlc bith adi bai toan hinh hoc tli dang
chlng minh sang dang khao sat cua cac giao vitn
toan tOung lai. Chung t6i cu thT hoa muc titu nay
thanh hai céu hoi nghith clu sau aéy:

- Nhiing cach thic thay adi bai toan hinh hoc tQ
chling minh sang khao sat cua giao virn toan tOung
lai 400c thOc hith nh( thT nao?

- Aéulacac kitu baitoan khao sataduic hinh thanh
bui cac giao vith toan tadng lai?

2. Hoc tép d0a trrn khao sat va kha nting aut
vén ar
hitu nhi la mét cach day hoc trong ao hoc sinh hoat
aong vatham gia tGung ti nh( cdng vitc cua cac nha
khoa hoc, bao gém cac hoat adéng nhi act céu hai,
phatbiTu vén aT, khao satvaalaragiathuyit, ching
minh gia thuyt [1]. Hoc tép dla trrn khao sat la mét
cach titp cén day hoc gui [T'n st quan tém, thich thu
vaaong cu hoc tép U hoc sinh.

Trong hai thép kb qua, cong adng giao duc toan
hoc aa auc bitt nhén manh tém quan trong cua méi
triung hoc tép dla trin khao satthuc trong viTc aéy
hoc tép tich clic cua hoc sinh [2], [3], [4], [5]. Cac nha
nghitn clu chéra rang phling phap khao sat aa cai
thith chét 10ung cua virc hoc toan bung cach cung
*Trlng Aai hoc S pham - Aai hoc Hui

** Tr{iling Aai hoc Nong 1ém - Aai hoc Hut
*** Tr(Ung Aai hoc SO pham - Aai hoc Aa Ning

Tap chii Giao duc SO AUC BITT |167

(Thang 12/2016)



cép cho ngQui hoc nhiTu ct héi néng cao va thQ
nghitm giathuyrt, nhén a0dc phan héi nhanh chong,
sli dung aa biTu dith, va aduc tham gia vao qua
trinh m6 hinh hoa [3].

Auttvén & (problem posing) lamétkhai nitm réng,
th(ding livh quan &1n vitc tao ra mét bai toan mui bai
cac céu hoi. Nhitu nhanghirn cQu cho riing quatrinh
chuy1n adi mét bai toan la métkitu cua hoat adng aut
vén ar. Cac nhagiao ductoan xemvitcautvén arva
cac bai toan khao sat nh(i lamét phén cua mét kitu
nhitm vu toan réng hdn la cac “bai toan md” [6].
Pehkonen |ép luén ring bai toan mu phu thudc vao
tinh “mU” cua gia thitt va muc titu hing arn, addc
xac ainh bui mét nhitm vutoan. Cac nhanghitn clu
tép trung a1n cac khiia canh khac nhau cua aut vén
ar nhl auc triing cua qua trinh nhén thic liTnh quan
arnvitc autra bai toan, chith 100Uc aut bai toan [7], sG
phat trith cua ky niing actvén ar, vaautvén arnhdla
ma&t cong cu day hoc [2].

3. Phaudng phap nghith cOu

NghiTn cOu nay aduc chung téi thGc hitn tr'rn
aoi thung la 30 giao viTn toan tadng lai (sinh viTn
nganh SO pham Toan) cua Trung Aai hoc S0
pham - Aai hoc HuT nim 2014 [6]. Cac sinh viTh
aduc yTu céu thay abi ba bai toan hinh hoc trong
sach giao khoa Hinh hoclap 11 ph6 théng tl dang
chlng minh (dang aong) thanh dang bai toan khao
sat (dang mu). DG livu thu thép aduc bao gém cac
phitu hoc tép va mét bang hoi. Phén tich da litu
aduc thac hitn bung phdung phap ainh tinh. D0a
theo sliphén loai cua Leikin & Grossman [5], chung
toi phén tich Kt qua theo hai hGling sau: - Kitu bai
toan khao sat aliuc hinh thanh: chung t6i thlic hith
phén ftich tét ca cac bai toan do giao vith toan tidng
lai tao ra &T xac ainh xem litu chung co aldc xéy
dding ro rang va co y nghia toan hoc hay khong.
Cun cGvao mic a6 “mu” cua bai toan tao ra chung
tdi chia lam hai loai tn: bai toan ainh hung khao
sat va cac bai toan khong co auc triing khao sat. -
Cach thlc thay a6i bai toan ching minh: chung toi
chia lam hai loai v kitu chuyrn aéi bai toan: thay
aoi gia thirt cua bai toan va thay adi muc titu cua
bai toan ban aéu.

4. Kitqua

4.1. Cac kitu bai toan mui aduc hinh thanh

4.1.1. Bai toan ainh hlung khao sat:

Chung t6i phén chia bai toan ainh hGiing khao
sat thanh hai loai ctin ¢l vao a6 “mU” cua bai toan
aut ra bui sinh viTn: bai toan kham pha va bai toan
kitmching.
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Bai toan kham pha: mét bai toan adtic xem la bai
toan kham phaniunoaddc xéy ding viiyru céumu
VI nhitm vu phén tich va chiing minh mét phong
aoan. Nhiing bai toan nay th(ung aduc nhén dang
gua cach phat bitu nh(: “Tim méi livh hil gida ...",
“Aitu gisexay raniu...”, “Nhiing g ban co thr noi v
.27 “Cotht ...?". M6t so phitu hoc t&p sau se minh
chlng cho kiTu bai toan nay:

Bai toan 1. Cho t{ ditn ABCD co cac
cup canh adi vudng goc. Goi H la
trlic tém cua tam giac BCD. Ching
minhring 47 | (BCD)-

Y1u céu: Hay thay aéi bai toan nay
thanh mét bai toan U dang khao sat.

Sau aéy lanhdng kitu bai toan kham phamamaét
sd giao viTh toan tiung lai aahinh thanh ti Bai toan 1:

Noi dung bai toan mui

|
nh do/ vuong gL .

Ned 4ow giae BCD clati

vi W it 1 e an Laco
g dee Ao |

Cha 4" dién ABCD co’ere o ch 1 ol ABCD o cal cip

'a:g 6Cp .
X ik § i AR i
pharg (Be)

|
Neid fam goal BED sudngie

i
Cth Vit H b o ac hier?

Bai toan 2. Cho td ditn ABCD co AB vudng goc DC. Goi
M thudc BC. Goi (P) la mit phung ai qua M va song
song wii AB, DC. Chiing minh thiit diTn cua td ditn
ABCD cut bti mp(P) la hinh chdi nhét.

YTu c8u: Hay thay aci bai toan nay thanh mét bai toan 0
dang khao sat.

Mét s6 bai toan mUi dang kham pha addc hinh
thanh t0 Bai toan 2:

oo DC . Goi M ARube L Goi ()
&Im_x* p&a’}ua a\in]uu M vz eng
%mgv&f%,w- e e M’m.ag»‘r
o itk diBn W 46 Mion pocp [ Do T dir Ao ik
cdx e w(D e S ABco L& A 'z‘«": 5:3’3

S e ewpn
5 ﬁha’ﬁﬁb@y}fz
. "L,

Bai toan xac minh; mét bai toan adidic phén loai la
md&t bai toan xac minh Niu no khdng aoi hoi att gia
thuyit va chi yIu céu kitm tra mét miinh ar. Thadng
cac bai toan nay yru céu kitm tra mét minh aT aung
nhing khdng yru céu xem xet v nhling ailiu kith nao
thd minh ar ao aung. Cach thay adi bai toan th(ling
gup lathay thT'yTu céu “Chlng minh X" bl yru céu “X
coaung khdng?”. Sau aéy lamat so cach thay adi bai
toan cua giao viTh toan tung lai thude kitu nay:
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Bai toan ban aéu Cach thay adi bai toan
Bai toan 1. Cho tl ditn ABCD co cac cip

A RER s G )
canh a6i vubng goc. Goi H la tric tém cua £ ! j«\ Y ﬁﬁ_ o e
tam giac BCD. Ching minh  ring |\ & | 7 '~

ucnj 3':1 NI mp(BCD) H'm7 ?

AH 1 (BCD)-

Bai toan 2. Cho td ditn ABCD co AB vudng o , 9 ‘tv\y: o 3
goc DC. Goi M thudc BC. Goi (P) la mut /) \IC( 18 ‘Hu} ) \ "H{UL“ ‘]kﬂ-ﬂ NN}I
phung ai qua M va song song vii AB, DC. A

Chdng minh thiit divn cua td ditn ABCD cut (‘o’ pl\a‘) ’Q‘ /ﬁm 0,&-*11 nk‘\} tk;,;‘ .9

bai mp(P) la hinh chi nhét.

! .9 ) E i ’
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Bai toan 3. Cho t0 ditn ABDC, goi B, C’, D’ 8 8“ ) I'"‘“ ‘b o

la cac aivm bét ky Ién ladt thudc cac canh \/ﬁ%’ Atb/~ 49(" A D/
AB, AC, AD. Chiing minh ring: e
" AC'AD . A D
V ipcp _ AB'AC'.AD A BLD AP A -

Vv AB.AC.AD

ABCD
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4.1.2. Bai toan khdng co auc triing khao sat

Bai toan khdng co atc tring khao satbao gbm cac
kiiu nh( bai toan ching minh, bai toan co ché dén, va
bai toan tinh toan. Bai toan ching minh aoi hoi giai thich
cho mét Iép luén aluc xem nh( laaung cho trlilic. Bai
toan cochidén labaitoan coguli ydén dutdut ththarm
IGii giai cua bai toan ban &éu. Bai toan tinh toan chiia
alng cac giatrisdvathOung lith quan ain tinh toan ad
dai, dith tich, thr tich... ma khéng yru céu ada ra Kit
luén t(i cac tinh toan ao. Sau aéy lamét bai lam thuéc
kiiu bai toan khéing coatic trGing khao sat (bai toan tinh
toan) ma cac giao viTh toan tidng lai da a1 xuét:

Bai toan ban aéu
Bai toan L. Cho td ditn ABCD co | |
cac cup canh adi vuoéng goc. Goi
H la trc tém cua tam giac BCD.
Chang minh ring 4/ 1 (BCD)-
YTu céu: Hay thay aéi bai toan
nay thanh mét bai toan U dang
khao sat.

Bai toan mui

4.1.3. Bai toan khdng ro rang

Bai toan alilic phénloai la khdng ro rang trong hai
trQdng hup: (1) ai’bai khdéng rorang viitingd; (2) bai
toan khéng co y nghia vif mut toan hoc hotic yru céu

chiing minh mét phat bitu sai. DO a8y la mét bai
toan thutc kitu trin v ai'bai phat bitu khéng rorang:

Bai toan ban aéu Bai toan mui
Bai toan 2. Cho ti divtn ABCD co
AB vugng goc DC. Goi M thudc BC. | (ho il i dgu ALCh G AB |
o

. N N Ss _ 7 i ] 4 i
Goi (P) la mut phung ai qua M va Wﬂ qoo ne. Gm‘MG'Ec L
song song Vi AB, DC. Chiing minh 1 3

1§ e 7 iy
it i cua 0 ifn ABCD cit bai| 1% :@)‘Zﬂ il J/’L’”’j dique "'i
mp(P) la hinh chdi nhét. b Seipponiyn Af e
Yiu céu: Hay thay a6i bai toan nay | * LC},;,JD' MNST f jumju o 9

thanh mot bai toan U dang khao sat.

4.2. Cach thGc bitn a6i bai toan

Dda tri'n bai lam cua cac giao vitTn toan tadng lai,
chung t6i chia lam hai cach thlic bivh a6i pho bin:
thay adi giathitt vathay adi muc titu cua bai toan aéu.
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4.2.1. Thay a6i gia thint

ThT loai nay ar cép airn nhlng thay a6i t'rh cac
adi tiung va tinh chét aldc cho trong bai toan ban
aéu khi chuy'in sang bai toan khao sat. Sau aéy la
ma&t bai lam minh hoa:

Tonel W oA g S sad
|ttt di dae thanh o
| i g7 7
|- NEL e ABD &5 N afn
A i Bl Ay fao Rafb
o & Ak g7l

Adi vii Bai toan 1 G tr'in, mét s6 giao vitn toan
t0ung lai aatith hanh thay cac gia thiit “cac clip canh
adi vubng goc” thanh “aay BCD la tam giac aTu, cac
mut brn la tam giac cén tai A”.

4.2.2. Thay a6i muc tiru bai toan ban aéu

Uaéy cac giao viTn toan tauing lai aathay ai muc
tiru cua bai toan ban aéu thanh mét muc titu mdi. Khi
thlc hith thay adi nay vén ar khao sat se réng hin
khdng bo hep trong mét néi dung nhét ainh tuy theo
muc tiru hliing tli. Sau aéy la mét bai bai lam minh
hoa IiTn quan ain thay a6 muc tiru bai toan:

Bai toan ban aéu Thay a6i muc titu bai toan
Bai toan 3.Cho t(i diin ABDC, goi B’, C', D’ | 4. ~/&i 3,-,3 Hazd 5 .
la cac aiim bét ki Ién laat thuée cac canh anp (B/Q/Dﬁ // mp @w
AB, AC, AD. Chiing minh rting: 5 SRy
¢ g Ben o’ nhan ot g \é & 5

V pip.  ABLAC'.AD' :
Vv AB.AC.AD e da e/ wa ABen

ABCD

A A

Bai toan trin aduc tao ra vdi mot muc titu md, vui
nhiTu phudng an tra IGi khac nhau coth co nh(: tinh
aong dang gidia hai khéi thdiTh, so sanh th'tich, t s
cac canh tung Ong cua tadirn...

5. Kit luén

Trong khuon kho bai vilt nay chung t6i aa ar
Cép an vén ar chuyrn adibai toan hinh hoc td chling
minh (dang aong) sang khao sat (dang mu). Kt
gua nghirTn clu cho théy co nhitu cach thiic khac
nhau ma cac giao virn toan tQdng lai aaap dung ar
tao ra bai toan mui dang khao sat, va ho cung aatao
ra nhiru kitu bai toan mui co adc tring dang khao
sat hotic khong. Thay adi bai toan hinh hoc ti dang
chlng minh sang dang khao sat la mét néi dung
cén thiit cua cac giao viTh toan tidng lai nhum adt
ra cac bai toan khao sat thuc aéy hoc sinh tim toi,
kham pha, aut gia thuyt, kitm chlng gia thuyit, tQ
ao giup cho hoc sinh nim but cac kith thic hinh hoc
mdt cach linh hoat khéng ap adt. Aéy cung la mot
nung I0c adt vén aT quan trong cén co cua ngQdii
giao viTth toan tiung lai. Trong chdung trinh dao tao
giao viTn toan hitn nay, day hoc dla trin khao sat

(Xem tiip trang 166)
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IN

Cho a, bthoamana+b=a?+b?+ab, tm GTLN
cuaA=ac+b.
TacoA=a’ +b’ =(a+b)a’ +b* —ab) = (a+b)’.

2 2
TO:giami-lta+b:az +bz—ab:(a—gj +%:a+b20.

Alt a+ b =S vaxet hT phQang trinh

s R a+b=S
{a+b=a'+b'—ab {a+b=(a+b)'—3ab
= =

2
a+b=S a+b=S ab=S3_S

=> a(x4+y4 +a4+a4)24xya3(3)
Cong ting v cua (1) (2) (3):
(l+a)(x4 +)/4)+(6+0!)(Z4 > 4a3.(xy+x+y) =40’

3 4
Véy 7> w (htings6), GTNN cua T
+a

Iaz(ﬁ—1)4 khi x=y=+2-1.

4. Kt luén
Vi vai trola ngdi hiing dén ngQui hoc, GV cén

2 7 A e - BN A s
ga,bgszZ@(@Sz,4530©0SSS4Z>A:(H@jr@gh@nguuhoccalanchphalaat,Iamchonguu1hoc

0 0<S<4= A=(a+b)><16

Véy khix=y="2%.

Xy+x+y=

1
Bai 16. Cho { . Toim GTNN cua

T = x*+y~
Do vai tro binh adng gida va y, ta dii aoan aung
thlcxayrakhi x=y=«.

T giathitt ta tinh A00C & =2 - 1.

Khiao: x* +a' +a' +a' 2 4x* o' a’.a* =4xa’ (1)
yi+at+at+at 24‘{/)}4.0/4.W:4ya3 @
*+yt+at+at 24‘\‘/x4.y4.W=4xya2

x,y>0

hiing thu hoc va giup aa ho ti &ich. Chung ta cén
khuyin khiich ngui hoc td giac, tich clic a1 aat alilic
nhdng gi ho vén tin ring minh co thr lam aduc. 0
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Kha nuing bith adi bai toan hinh hoc...
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vén con ftaddic quan tém gidi thivu vavén dung. Cac
giao viTn toan tiung laift aduc ren luyin vath(c hanh
vUi vilc aut ra bai toan mUi hay chuyin tQ bai toan
“aong” dang chiing minh sang bai toan “md” dang
khao sat. Viv&y nrn khuyrtn khich cac giao virn toan
taung lai nghirn cOu vath(c hanh vén a1’ nay artung
cliing nting I0ic day hoc sau nay. 4
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