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Nhan bai 6/3/2019

1. Dat van dé

Dung trudce sy phét trién nhanh chong va tic dong cia
cong nghé thong tin (CNTT) dén cac khoa hoc ki thut,
xa hoi... Trong thoi gian vua qua, trén thé gidi cac nghién
ciru vé chuan, ki ning (KN) tng dung CNTT trong day
hoc kha phong pht, cu thé nhu sau: Ngay tir nhitng nam
2000, Hiép hoi Qudc té vé cong nghé trong gido duc cua
Hoa Ki di x4c dinh r& chuan cong nghé ddi véi mot nguoi
gido vién (GV).Tomei (2005) da dua ra mot bang phan
loai mtrc d6 hiéu biét va sir dung cong nghé cua GV va
hoc sinh (HS).

V& van dé bdi dudng KN tng dung CNTT cho GV, sinh
vién (SV) c6: Tomei, L.A. (2005) d3 dua ra mot sd nhiing
nguyén tic trong boi dudng KN tmg dung CNTT cho SV,
d6 1a: tich hop véi viée giang day cac hoc phan (HP), gin
viée st dung CNTT véi bdi canh thyc va tao méi truong
dé SV duoc trai nghiém ... Cher Ping Lim (2006) cho rang,
cac truong dai hoc (BPH) c¢6 nhi¢m vu chuén bi cho SV cua
minh céc ning lyc tng dung CNTT trong day hoc dé sau
khi ra trudng c¢6 du nang lyc ing dung CNTT ma thyc tién
nghé day hoc doi hoi. Pbi voi doi ngii GV phd thong, cac
nghién ctru ctia J.J. Hirschbuhl (1996) cho rang can tiép tuc
trang bi cac KN sir dung CNTT cho GV va di dé xuit 6 giai
doan phat trién KN mg dung CNTT cho GV.

Ngoai ra, c6 thé ké dén cac két qua nghién ctru cua Aija
Cunska, Inga Savicka (2012); William J, Goos M. (2013);
R.N. Ronau (2014); Drijvers P., Lynda Ball, Biebel Bar-
zel M, Kathleen Heid Yiming Cao, Michela Maschietto
(2016)... Qua cac két qua nghién ctru cia thé giGi cho thay
thé gioi danh gia cao tim quan trong va nhitng tac dong tich
cuc cua CNTT dén day hoc va da dua ra nhiéu minh ching
sinh dong cho viéc tng dung CNTT vao day hoc Toan cling
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Duyét dang 25/5/2019.

nhu nhitng KN cta nguoi GV khi ing dung CNTT vao day
hoc can co.

Lién quan dén van dé ung dung CNTT trong day hoc
Toan & trudng phd thong, trong nudc ciing cé nhiéu két qua
nghién ctru. Vi du: Nguyén Anh Diing (2013) da dua ra cac
két qua nghién ctru vé chuan ning lyc dau ra vé CNTT va
truyén thong (ICT) di vi SV su pham (SP), thyc tién va
nhu ciu bdi dudng vé ICT cho SV SP, tir d6 dé xuét chuan,
chuong trinh dao tao ICT cho SV SP.

Nghién ctru vé viéc tng dung CNTT trong day hoc Toan &
truong pho thong, c6 thé ké dén cac két qua nghién ciru clia
Pao Thai Lai (2006), Trinh Thanh Hai (2007), Tran Trung
(2008), Nguyén Danh Nam (2016)...Van dé bdi dudng tng
dung CNTT néi chung, KN st dung PM néi riéng trong
day hoc Toan & truong phd thong ciing da dwoc nhiéu tac
gia dé cap nhu: Tran Trung (2011), Tran Dinh Chau, Ping
Thi Thu Thuy (2011), Trinh Thanh Hai, Tran Viét Cuong
(2013), Lé Tuan Anh (2016)...

Céc nghién ctru nay di cu thé hoa viéc img dung CNTT
trong day hoc Toan ddi véi cac bac hoc, qua mot sb cac tinh
hudng, hinh thirc, ndi dung day hoc...ciing nhu cac bién
phap bdi dudng KN sir dung pham mém (PM), khai thac
Internet... cho doi ngii GV Toan ph thong va SV.

Trén co s& nghién ctru cic két qua trén thé gidi va trong
nude vé viée boi dudong KN st dung PM hd tro day hoc
Toan cho SV nganh SP Toan, chiing t6i dat ra hai nhiém
vu nghién ctru nhu sau: 1/ Xac dinh va cu thé hoa mot sb
KN sir dung PM trong day hoc Toan cin bdi dudng cho SV
nganh SP Toén; 2/ Xac dinh cic bién phap SP nhim boi
dudng cac KN su dung PM hd tro day hoc Toan cho SV
trong qua trinh dao tao SV nganh Toan hoc ¢ Truong DHSP
- BPH Thai Nguyén.



2. Két qua nghién cuu
2.1. Mot so ki nang st dung phan mém ho trg day hoc Toan
can hoi dudng cho sinh vién nganh Su pham Toan

2.1.1. Ki nang st dung phan mém dé kiém tra két qua tinh toan

Véi mot s truong hop trong day hoc Toan, ta c6 thé ding
phan mém dé tinh toan nhanh cac két qua va danh thoi gian
cho viéc phan tich két qua, mo rong bai toan hay phat hién
sai 1am trong 10i giai. Hién nay, cac phan mém Toan hoc
bén canh viéc cho phép tinh toan nhu mdt may tinh bo tii
thi ciing cung cap cho ngudi st dung mot hé théng cac cau
lénh dé xtr li tinh toan trong S6 hoc, Pai s6, Giai tich... Dé
khai thac duoc cac chic nang nay, doi hoi ta phai c6 KN su
dung cac cau Iénh, cac cong cu cua PM.

Vi du 1: St dung PM dé dua ra két qua giai toan: Ta chi
viéc sir dung ngan hang cac cau 1énh c6 san cia phan mém
dé thyc hién c6 ngay két qua, dap s6 cudi cing. Ching han,
sir dung phin mém Maple dé tinh toan, ta c6:

- Kiém tra két qua giai phuong

42° + 1223z +1 = 27(z +1)
Ta dung I€nh [> solve(4*x"2+12*x*sqrt(x+1)=27*(x+1
) 4x3);
81 9

K&t qua nhén duogc: {z = 3 === _=497

€t qua nhan duoc {:17 },{x 3 3 }

Wr+4—364—z
X

Ta su dung Iénh [> limit((2*sqrt(x+4)-(64-x)"(1/3))/
x,x=0);

trinh:

- Kiém tra két qua tim gi6i han: lim

z—0

Két qua nhan duoc: % )

- Kiém tra két qua giai phuong trinh: zt —5a® + 61 =2

Néu str dung 1énh: [>solve(x*4-5*x"2+6*x=2, {x});

Ta c6 ngay duoc két qua: {x =+3-1}, {x=-1-+/3},
{x=1}, {x=1}

Vi du 2: Str dung dé kiém tra két qua thyuc hién cac tinh
toan c6 mot thuat toan: Trong truong hop nay, ta c6 thé sir
dung hai hay nhiéu ciu 1énh (tam goi la chicong trinh) dé
kiém tra két qua thyce hién mot thuat toan hay két qua thuc
hién mot day cac tinh toan, vi du str dung phﬁn mém Maple:

Ch?mg han, xét bai toan: Tinh céac sb hang, té)ng cua mot
day s6: cho mot cip sb cong biét u(3) = 29; u(8) = 84. Hay
dura ra 20 s6 hang ddu va téng ciia chung (SGK Pai s6 - Giai
tich 16p 11), Ta co thé st dung cac ciu 1énh sau cia Maple:

[>restart; u(3):=29; u(8):=84;

d:=(u(8)-u(3))/(8-3); u(1):=u(3)-2*d; tong:=u(1);

for i from 2 to 20 do u(i):=u(1)+(i-1)*d; tong:=tong+u(i)
od;

Két qua thuc hién chuong trinh cho ta két qua téng can
tim 1 2230. Van d& & déy 1a ta c6 thé sir dung chuong trinh
nay cho bai todn m¢ khi biét gia tri 2 s6 hang khac nhau cua
mot cap sé cong thi sé dua ra tong S, cua cap s6 cong véin
1a s4 tu nhién bat ki mot cach nhanh chong.

Trinh Thi Phuong Thao

2.1.2. Si dung phan mém dé mé ta bai toan, két qua l6i giai
cta bai toan

Viée str dung phﬁn mém Toéan hoc v6i thé manh dd hoa va
tinh twong tac cao dé mé ta cac van dé thyc tién, mo ta cac
bai toan s& cho phép HS duoc tiép can v6i cac mé hinh sinh
dong truc quan ma bang cac phuong phap khac khong hoic
rat kho dé thyc hién. Str dung PM dé mé ta bai toan hay két
qua giai toan, ngoai kién thue toan hoc, ta phai c6 KN lam
chu céc cong cu cua PM dé mo hinh hoa bai toan, biéu dién
cac yéu td cua bai toan...

Vi du 3: Str dung phan mém Cabri mé ta bai toan quy
hoach tuyén tinh (dang don gian): “Ngudi ta dy dinh ding
hai loai nguyén liéu dé chiét xuat it nhat 140 kg chit A va
9 kg chat B. Tir mdi tan nguyén liéu loai I gia 4 triéu dong,
6 thé chiét xuat dugc 20 kg chit A va 0,6 kg chat B. Tur
mdi tdn nguyén li¢u loai II gia 3 triéu dong, c6 thé chiét
xuit duge 10 kg chat A va 1,5 kg chit B. Hoi phai ding
bao nhiéu tin nguyén liéu mdi loai dé chi phi mua nguyén
lidu 14 it nhat, biét rang co s¢ cung cip nguyén liéu chi co
thé cung cép khong qua 10 tin nguyén liéu loai I va khong
quéa 9 tan nguyén lidu loai II” (SGK Pai sb - Giai tich 16p
10) nhu sau:

Trudc tién, ta phan tich dua bai toan da cho trd thanh: Tim
0<z<10
0<y<9
20 +y>14
2z + 5y > 30

cac sO x va y thoa man hé bat phuong trinh:

sao cho T(x; y) = 4x + 3y c¢6 gia tri nho nhat. Tiép theo, ta
¢6 thé sir dung phin mém Geometry Cabri dé dua ra mo
hinh cta bai toan ban ddu: Mién nghiém ctia hé bt phuwong
trinh (xem Hinh 1).

14
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10 c

5 D (10,9)
Y

) NG

Hinh 1

Vi du 4: Xét bai toan: Cho ho ?arabg)l d).y=x + (2m
+ D)x + m? — I”. Ching minh rang d6 thi ho ham s nay
luén tiép xtic véi mot duong thang.

Sau khi HS chirng minh dugc dd thi caa ho ham sb trén
ludn tiép xtc voi dudng thing y = = — 1 ta ¢6 thé s dung
PM Geometry Caibri minh hoa két qua 1o giai mot cach
sinh dong (xem Hinh 2).
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Hinh 2

2.1.3. S dung phan mém ha trg hoc sinh tim toi hudng giai quyét

van dé

Dé str dung PM hd trg HS tim dwoc hudng giai quyét van
dé, ta thuong sir dung PM theo 3 budc sau:

Bude 1: Tié’p cdn van de: St dung PM thé hién bai & dang
tinh & HS xac dinh rd nhirng yéu t6 ban dau.

Budc 2: Khdm phd: Cho thay d6i mot vai yéu td cuia hinh
v&, HS quan sat sy thay ddi cta cac dbi tuong va mdi quan
hé gitta chung dé dua ra cac nhan xét, du doan, co thé st
dung PM dé kiém thtr cac du doan ma HS dua ra. Tur két
qua xu li cia PM ma loai bd hodc tim cach chiing minh du
doan.

Budc 3: Minh hoa két qua. St dung PM minh hoa cac két
qua mdt cach sinh dong va co thé tiép tuc duara hudng phat
trién, mo rong bai toan.

Vi du 5: Xét bai toan 7 (SGK Hinh hoc 11): Cho diém A
nam trén nira dudng tron tim O, duong kinh BC. Dung vé
phia ngoai cua tam gidc ABC hinh vuéng ABEF. Goi I 1a
tam d6i xing ctia hinh vudng. Chirg minh rang khi A chay
trén nira duong tron da cho thi I chay trén mot nira duong
tron”.

Hoat dong 1: Giai quyét bai toan.

-Ta c6 114 anh cua A qua phép dong dang F c6 dugc bang
cach thyc hién lién tiép phép quay tim B, goc quay 45° va

. . N2 .
phép vi tu tam B, ty so % Twr d6 suy ra khi A chay trén

ntra duong tron (O) thi I cling chay trén ntra dudng tron
(0”) 14 anh cua nira dudng tron (O) qua phép dong dang F
(xem Hinh 3).

Hoat dong 2: Nhan dang quy tich.

[ws)
(@]
9]

Hinh 3
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GV yéu cau HS xét cac vi tri ddc biét cia diém A.

-A=B =>1=B. Vay B thudc quy tich.

-A=C=>1= N N la trung diém cung BC thudc quy
tich.

- Vay quy tich I 1a ntra duong tron duong kinh BN (xem
Hinh 4).

Hinh 4

Hoat ddng 3: Phét trién bai toan bang cach thay doi gia
thiét: Xac dinh quy tich khi diém A chay trén ca duong tron
duong kinh BC.

Thuyc té mot s6 HS khong chu ¥ dén diédu kién “Dung vé
phia ngoai cua tam gidc ABC hinh vudéng ABEF” nén da
dan dén sai 1am: xac dinh qiiy tich 1a dudng trong duong
kinh BN (xem Hinh 5).

Nguyén nhan HS sai 1am 1a: khi A thudc nira dudi cia
dudng tron thi I s& 1a anh cua A qua phép dong dang F 1a
anh cta phép quay Q(B;- 45°) va phép vi tu V(B; % ), chtr

2

khong phai phép quay Q(B; 45°) va phép vi tu V(B; 7)

nhu khi A thudc ntra trén ctia duong tron.
Keét qua ta c6 quy tich s€ hai nira duong tron doi xirng
nhau qua BC (xem Hinh 6).

Hinh 5 Hinh 6

Ttr bai toan nay, c6 thé dua ra cho HS cac bai toan tuong
tu nhu: Tim quy tich diém F khi diém A thay doi.

2.2. Cac bién phap boi dudng cac ki nang s dung phan mém

hé trg day hoc Toan cho sinh vién Truéng Dai hoc Su pham -

Dai hoc Thai Nguyén

Trén co s¢ cac KN st dung PM trong day hoc Todn &
truong pho thong, qua trinh bdi dudng cac KN nay duoc
tich hop trong qué trinh dao tao SV ngay tir nim thir nhat
boi cac bién phap dong bo sau:



Bién phap 1: Xdy dung chwong trinh Tin hoc co sé co
tinh trng dung cao

Do da phan SV ciia Truong DHSP - DH Thai Nguyén
xudt phat tir cac truong THPT trén dia ban cac tinh Trung
du, mién néi phia Bic nén con han ché vé cac KN CNTT
co ban noi chung, cdc KN str dung PM trong day hoc noi
riéng nén dé SV timg budc hinh thanh va phat trién cac
KN co ban vé tmg dung ICT, chuong trinh tin hoc co s&
ctia Truong DHSP - DH Thai Nguyén ngoai cac kién thirc
co ban vé tin hoc dai cuong, chuong trinh da dua vao mét
s6 phan mém thuong dugc dung trong viée tra clru, tim
kiém thong tin va thiét ké trinh bay bai gidng. Cac bai thuc
hanh, bai tap tu hoc cling duoc thiét ké theo dinh hudng
tmg dung CNTT trong cac cong viéc ciia ngudi GV. Két
thuic hoc phﬁn Tin hoc co s0, SV da ¢d cac KN co ban nhu:
KN sir dung may tinh va thiét bi ngoai vi, KN sir dung phan
mém cong cy, tim kiém, khai thac thong tin trén Internet. ..

Bién phap 2: Xdy dung chwong trinh wng dung CNTT
trong day hoc Todn

Hoc phan tng dung CNTT trong day hoc Toan dugc
giang day cho SV nam thu 3 khoa Toan, Truong DHSP -
DH Thai Nguyén c6 muc tiéu bdi dudng cho SV cac KN:
Ung dung CNTT trong day hoc Toan; Xay dung va thuc
hién ké hoach day hoc véi sy hd trg cia CNTT gém cac
ndi dung chinh sau: Chuong 1. Day hoc Toan véi sy hd tro
ciia CNTT; Chuong 2. Str dung phan mém hinh hoc dong
trong day hoc Toan; Chwong 3: St dung phan mém tinh
toan dai sb trong day hoc Toan; Chuong 4. Khai thac E-
learning trong day hoc Toan. Nhu vy, viéc bdi dudng cac
KN st dung PM trong day hoc Todn dugc thue hién chu yéu
qua ndi dung chuong 2, chuong 3 véi cac cip do cu thé sau
(xem Béang 1):

Bién phdp 3: Béi dwong KN sir dung PM trong day hoc
Todn thong qua day cdc hoc phiin trong chwong trinh dao
tao mot cich dong bé

Bang 1: Cac cép d6 cu thé qua néi dung chuang I1, Il

Muc tiéu

Chuang

Chuong II. St dung
phan mém hinh

IILA.1. C6 hiéu biét cd ban vé mot s6 phan
mém hinh hoc dong trong day hoc toan.

[1.B.1. SU dung mot s6 phan mém hinh
hoc dong trong day hoc mot s6 tinh

Trinh Thi Phuong Thao

Trude hét, phai khang dinh rang néu GV giang day cac
hoc phan thudc khdi giao duc dai cuong hay kién thirc
nganh, chuyén nganh Toan (trong d6 ¢ cac hoc phan nhu:
Hinh hoc so cip, Pai s6 so cip, nhom cac phép bién hinh,
toan hoc trong thuc tién...) ma khai thac tdt Internet, cac
PM trong qué trinh 1én 16p thi ngoai viéc truyén thy kién
thirc, d6i mai ndi dung, phuong phap day hoc thi day 1a
mot moéi truong thuan loi cho SV lam quen, hoc hoi qua
ting gio giang cua GV dé tich liy dan thanh KN ki xao cho
ban than minh.

Mit khac, d6i véi cac hoc phén vé i luan, nghiép vu
trong chuong trinh dao tao nhu: Phuong phép day hoc mon
Toan, thuc hanh SP... thi mot trong nhitng muc tiéu cua
hoc phén 14 gbp phan bdi dudng KN sir dung PM trong day
hoc To4n va la méi truong thuan loi dé SV thé hién cac KN
nay qua viéc thiét ké va thuc hién cac hoat dong trong viée
thir nghiém day hoc Toan cho HS phé thong. Pay duogc xac
dinh nhu moét trong nhitng nhiém vu ¢6 tinh rén nghé cho
SV d6i véi cac GV giang day cac hoc phan.

pé thuc hién bién phap nay, & Truong DHSP - DH Thai
Nguyén, cac GV day cac HP phai cung nhau phan tich
chuong trinh, chi ra dugc nhiing ndi dung nén str dung PM
trong qua trinh 1én 16p cac HP trong chuong trinh dao tao
ké ca cac HP trién khai trude hodc sau khi SV hoc HP Tin
hoc g dung.

Bién phap 4: Khai thdac co hiéu qua viéc tw hoc ciia SV

Viée phat huy vai tro tu hoc cua SV nham rén luyén KN
st dung PM trong day hoc Toan dugc thuc hién mét cach
déng bd, cu thé nhu sau:

- Khuyén khich SV tim toi, tu hoc cach st dung cac PM
6 thé hd tro qua trinh day hoc Toan.

- Giao nhiém vu cho SV su dung PM dé hoan thanh cac
nhiém vu ty hoc (trong d6 c6 ca nhi¢m vu thiét ké cac giao
an, cac kich ban hoat dong ngoai khoa toan hoc... co su
dung PM).

I1.C.1. Banh gia dudc nhiing noi
dung trong chudng trinh phd

hoc dong trong day  11.A.2. Trinh bay dudc cac budc st dung phan  hudng dién hinh cla day hoc Toan. théng co thé thuc hién day hoc

hoc Toan mém hinh hoc dong trong day hoc mot s6  11.B.2. Xay dung dugc kich ban day hoc  vdi su hd trg ciia phdn mém
tinh huéng dién hinh ctia day hoc Toan. mét ndi dung cu thé ¢ st dung phan  hinh hoc dong mot cach hiéu
IIA.3. Biét cach sti dung mdt s6 phdn mém  mém hinh hoc dong ho trg day hoc. qua.
hinh hoc dong.

Chuong Il SG 1Il.A.1. Biét cach st dung mét sO cau lénh co  111.B.1. St dung mot so cau 1énh co ban,  11.C.1. Danh gia dudc nhiing noi

ban clia phan mém Maple.

II.A.2. Biét cach sl dung mot s6 cau cau
triic cd ban trong ngon ngti Iap trinh clia phan
mém Maple.

dung phan mém
tinh toan dai so
trong day hoc Toan

cau triic ¢d ban trong ngon ngii 1ap trinh
ctia phan mém Maple dé giai mot s6 bai
toan 4 trudng phd thong.

[11.B.2. St dung phan mém Maple trong

dung trong chuong trinh phé
théng co thé thuc hién day hoc
v6i sy h6 trg clia phdn mém
Maple mot cach higu qua.

viéc hd trg nghién ctu toan hoc (Kiém
tra gia thuyét toan hoc; H6 trg kiém tra
két qua tinh toan; H6 trg tim toi 16i gidi
bai toan...).
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- Tao dién dan trén Internet dé SV cung chia sé kinh
nghiém, két qua ciing nhu hd trg nhau trong viéc tu boi
dudng KN st dung PM trong day hoc Toan...

- Giao cho SV thuc hién mot sb dé tai nghién ctru khoa
hoc, khoa luan tot nghiép lién quan dén viéc st dung PM
hd trg day hoc toan.

3. Két luan

Can cur vao muc tiéu dao tao GV day mon Toan & truong
pho thong, chung t6i dd xac dinh 16 chuan dau ra theo dinh
hudng tiép can CDIO, trong do co chuan vé CNTT déi véi
SV sau khi t6t nghiép DH. Chuan nay hoan toan pht hop
v6i chuan KN sir dung CNTT theo Thong tu 03/2014/TT-

BTTT va la cu thé hoa gin v6i nghé day hoc Toan.Trong
nhom cac KN vé tng dung CNTT trong day hoc Toan thi
cac KN: Sir dung phan mém dé kiém tra két qua tinh toan,
mé hinh hoa bai toan, minh hoa két qua giai toan, hd tro
tim toi 101 giai, m& rong bai toan dong vai trd ¢t 15i. Viée
van dung dong bo cac bién phap, trong d6 bién phap 3 (Chu
trong bdi dudng KN st dung PM trong day hoc Toan thong
qua day cac hoc phan trong chwong trinh dao tao), bién
phap 4 (Khai thac ¢6 hiéu qua viéc tu hoc cua SV) dong vai
tro quan trong. Qua cac dot thuc tap SP ciia nam thir 3 va
cudi khoa, nang lyc img dung CNTT trong day hoc Toén,
trong d6 c6 KN str dung PM cua SV dugc GV céc truong
pho thong danh gia cao.
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ABSTRACT: The formation and training of skills teaching, including the skills of
applying information technology in teaching is one of the objectives and well-
defined in the standard output of the program education for math teacher. The
article mentions some skills of using basic software in teaching mathematics
at high schools to equip students with mathematics pedagogical universities:
Using software to check calculation results, modeling problems, illustrating
mathematical results, support finding solutions, expand the problem and
measures to train and develop these skills from practical training of math
students in Thai Nguyen University of education.

KEYWORDS: Applying information technology in teaching mathematics; skills of using
software in teaching mathematics; training skills using software in teaching and learning
mathematics.



