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Phat trién ning lwc mé hinh héa toan hoc cho hoc sinh
trong day hoc bai toan thyc tién hinh hoc 16p 9 véi ho trg
cua phan mém GeoGgebra
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Abstract: Geogebra is a special mathematical software used freely in the world and has the interface in
Vietnamese. It combines the dynamic environment geometry, dynamic algebra and dynamic calculations;
therefore, it actively supports teachers and students in teaching and learning, especially helps students develop
mathematical competencies including mathematical modeling competence. With visual images given by
Geogebra software, students’ mathematical modeling competence will be enhanced, especially for practical

geometric problems.
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1. Pit vin dé

Bai toan thuc tién (BTTT) la mot dang bai tap
van dung trong chuong trinh mén Toan & phd thong.
Cac BTTT c6 ndi dung thich hop vai viéc nguoi hoc
tim hiéu van d&, thiét 1ap mo hinh toan hoc, lap ké
hoach va thuc hién gidi phép, cling nhu nghién ctu
sau va danh gia van d&. Thong qua giai BTTT, hoc
sinh (HS) co nhiéu co hoi phat trién nang luc, dac biét
la nang lyc MHHTH. Sy xuat hién cac bai toan thuc
té (BTTT) hién nay dang 1a mot xu thé dang quan tam
cho ca nguoi day va nguoi hoc.

2. N¢i dung nghién ctru
2.1. Co'so' ly lugn
2.1.1. Mé hinh hoa toan hoc

C6 thé hiéu, MHHTH 1a qua trinh chuyén mot
van dé c6 trong thuc tién thanh mot bai toan, s dung
nhitng kién thirc, cong cu dé giai quyét van dé trong
ndi bd mon Toan; tir d6 ¢6 nhiing phan tich, danh gia,
diéu chinh thich hop dé 15 giai trong toan hoc trd nén
phu hop hon trong tinh hudng thuc tién.
2.1.2.Nang lyc mé hinh héa toan hoc

DG Puc Thai va cong sy (2018) cho rang, ning
luc 1a thudce tinh c& nhan, dugc hinh thanh, phat trién
nhd t6 chat sdn c6 va qua trinh hoc tap, rén luyén, cho
phép con nguoi huy dong tong hop cac kién thirc, ki
nang va cac thugc tinh c4 nhan khac nhu himg thu,
niém tin, y chi,... thuc hién thanh cong mot loai hoat
d6ng nhét dinh, dat két qua mong muén trong nhimng
diéu kién cu the.

Theo Chuong trinh gido duc phd thong mon Toan
2018, nang lyc MHHTH cua HS THCS gbém céc thanh
t6 twong tmg vai cac biéu hién sau: (1) Sir dung duge
cac mo hinh toan hoc (gom cong thure toan hoc, so dd,

bang biéu, hinh v&, phwong trinh, hinh biéu dién,...) dé
mo ta tinh hudng xuat hién trong mot sd bai toan thyc
tién khong qua phuc tap; (2) Giai quyét dugc nhing
van dé toan hoc trong mé hinh dugc thiét 1ap; (3) Thé
hién duoc 10i giai toan hoc vao ngir canh thuc tién va
lam quen véi viée kiém chimg tinh ding dén cia 10i
gidi.

2.1.3 Vai tro cua bdi todn thwc tién va phan mém
Geogebra trong day hoc phdt trién nang lwc mé hinh
hoa toan hoc cho hoc sinh

Nhiing tmg dung thyuc tién cta toan hoc rat phd
bién trong toan hoc tir cap hai dén cdp ba, & chuong
trinh 16p 9 phan hinh hoc, cac bai toan thyc tién thuong
xudt hién dudi hinh thire nhu: tinh thé tich vat thé, tinh
chiéu cao dién tich vat thé, bai toan vé chuyén dong.
Giai bai toan thyc tién 1a hoat dong ndi giita 1y thuyét
va thyc tién, gitp ngudi hoc hiéu rd hon nhimg tng
dung ctia toan hoc trong thyec tién cudc séng, tr d6 cac
em s& khac sau va ghi nhé dugc kién thirc. Nhu vay
¢6 thé thy, giai bai toan thyc tién 1a mot trong nhing
hoat dong giup HS bdi dudng va phat trién duoc ning
lyc MHHTH. Viéc sir dung bai toan thyc tién trong
day hoc m6n Toan la phu hop trong bbi canh day hoc
theo dinh huéng phat trién phdm chat, ning luc cho
nguoi hoc hién nay.

Ngay nay, véi sur hd trg cia cic cong cy, phuong
tién day hoc déc biét 1a phﬁn mém Geogbra voi cac
cong cu tich hop sin thude nhidu yéu té vé Hinh hoc
gitip hoc sinh ¢6 ci nhin tryc quan nhéat vé hinh vé
tir d6 thuc ddy phat trién nang luc tim toi, mo phong,
chuyén céc van dé thyuc tidn sang mo hinh hoa toan
hoc mét cach hi¢u qua.

2.2. Quy trinh day hoc gidi bai todn thuwc tién hinh
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hoc 9 nham phat trién nang lwc mé hinh hoa todn
hoc cho hoc sinh trung hoc co s6 véi hé tro ciia phin
mém Geogebra

Dua vao qua trinh xay dung MHHTH ctia Nguyén
Phu Loc thi chung t6i dé xuét quy trinh day hoc phat
trién nang lyc mo hinh hoa toan hoc cho hoc sinh trong
giai cac toan thyc tién hinh hoc 9 véi hd tro cia phﬁn
mém Geogebra gdm 4 budc nhu sau:

Buéc 1. Lwa chon bai todn thuec tién.

GV c6 thé lva chon céc bai toan thuc tién hinh hoc
phu hop véi ndi dung, mirc do nhan thire cua HS 16p
9 theo yéu cau can dat cia CTGDPT 2018. Bai toan
thuc tién khong nén quéa kho ciing khong nén qua dé
va phai c6 tinh kha thi @& mé hinh hod BTTT nay bang
phan mém Geogebra thong qua cong cu cua Geogebra
nhu Angle, Slider, Image,...

Buwdc 2. Thiét ldgp mé hinh todan hoc tir bai todn
thuc tién.

GV yéu cau HS xac dinh cac yéu td, thong tin toan
hoc co ban cua bai toan va HS st dung ki hi€u, hinh
v€, cong thuc toan hoc dé thiét 1ap mo hinh toan hoc
twong Ung.

Trong qua trinh nay, GV ciing tién hanh van dung
cac cong cy cua phan mém GeoGebra nhu Angle,
Slider, Image,...de minh hoa BTTT. Viéc minh hoa
BTTT vdi su hd tro cia phan mém Geogebra s& gitp
GV c6 thé goi mé van dé va HS dé dang quan sat truc
quan. Tir d6 cic em c6 sy hinh dung vé mé hinh toan
hoc can thiét 1ap cling nhu cac kién thtrc toan hoc ¢
lién quan can van dung dé dua vao md hinh hoa toan
hoc BTTT da cho.

Buwoc 3. Gidi bai toan voi mé hinh todn hoc da
duoc thiét lp.

Thong qua mo hinh toan hoc dugc thiét lap, GV
hudng dan cho HS sir dung nhiing kién thirc, ki ning
da hoc dé dé xuit cach thic, giai phap giai quyét van
dé va Iya chon duoc cach giai phu hop.

Déi chiéu két qua bai toan thuc tién tim dugc voi
két qua khi sir dung céc tinh ning GeoGebra.

Buéc 4. Loi gidi thuc tién va nghién cvru sdu.

HS dién giai két qua toan hoc tim dwoc vé 10i giai
thyc tién cho BTTT dé cho. Ngoai ra, GV ¢6 thé yéu
cau HS dao su, tim cac cach giai khac dbi voi bai
toan, khai théc va phat trién bai toan theo nhiéu hudng
khac nhau. Bén canh d6, GV cling co thé dua ra bai
toan twong tu c6 cung huong giai nhung nang 1én murc
do kho.

C6 thé noi, thong qua qua trinh giai BTTT hinh
hoc 9 v6i sy hd trg cua phan mém Geogebra nhu trén
s€ giup HS nang cao kha nang quan sat va phat trién
nang lyc MHHTH, tir do khic sau kién thirc va van

Journal of educational equipment: Education management, Volume 1, Issue 314 ( June 2024)

ISSN 1859 - 0810

dung duogc vao céc tinh huéng thuc tién.

2.3. Minh hoa day hoc gidi bai todn thuc tién hinh
hoc I6p 9 nham phdt trién ning liwc mé hinh héa
todn hoc cho hoc sinh véi sw hé tro ciia phan mém
Geogebra

Budc 1. Lwa chon bai todn thuec tién.

Vi chi dé hé thic giita canh va goc trong tam
giac vuong thi dya theo mot trong s cac yéu cau cén
dat CTGDPT 2018 trong chu de nay la “giai quyét
duoc mot s van d& thyc tidn gin vai ti s6 luong gidc
cua goc nhon (Vi du: Tinh d6 dai doan thang, do 16n
goc va ap dung giai tam giac vuong,...)”. Cac van dé
nay déu c6 thé minh hoa bang phan mém GeoGebra
do d6 GV ¢6 thé lya chon BTTT theo chu dé nay dé
day hoc phat trién nang luc MHHTH cho HS véi sy
hd trg ctia phan mém Geogebra.

Bai toan minh hoa. Mot chiéc du quay co ban
kinh 75m, tam cua vong quay ¢ do cao 80m so voi mat
dat. Thoi gian thuc hién mdi vong quay cua du quay
1a 30 phut. Néu mot ngudi vao cabin & vi tri thap nhat
cua du quay thi sau 10 phit nguoi dé6 & do cao bao
nhiéu mét so véi mat dat (gia st du quay quay déu)?
(Dé thi tuyén sinh vao 16p 10 THPT Tinh An Giang
nam hoc 2022 — 2023).

Hudng dan giai

Buéc 2: Thiét ldp mé hinh todn hoc tir bai todn
thuec tién

GV huéng dan HS phan tich dir liéu cia BTTT
d3 cho va md phong thanh hinh anh toan hoc. Ching
han, HS can x4c dinh duoc cac yéu t6 sau dé minh hoa
hinh v&:

+ hinh anh vong quay ctia du quay la duong tron.
Trong SGK Toén 9 Tap 1 c6 hoat dong thuc hanh
va trai nghiém 1a vé& dudng tron bang phin mém
Geogebra nén GV c6 thé v& minh hoa budc nay bang
phan mém cho HS xem hodc hudng dan HS c6 thé tu
trai nghi¢m hoat dong nay. Puong tron mo phong cho
vong quay cua du quay s€ c6 tdm O va ban kinh 75m.

075
-~

|

Minh hoa Bai toan thye tién bing phin mém
GeoGebra
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+ vi tri cua tdm quay ¢ d6 cao 80m so vdi mat dat
(16n hon ban kinh duong tron) nén HS phai minh hoa
mat dét 13 duong thing nim ngang khong cét dudng
tron va qua tam O. Tu d6 HS dung duong vuong goc
v6i duong thing mat dat cit duong thang mat dat tai
A' thi khoang cach OA4' = 80m.

+ Vi tri thap nhét ctia du quay chinh 14 giao diém
A cta dudng tron tim O véi dudng thang OA4' va 04
= 75m (ban kinh).

+ Vi tri B ctiia nguoi do6 sau khi du quay quay dugc
10 phut biét rang thoi gian mdi vong quay cia du quay
la 30 phut Nhu vay day la bai toan chuyén dong, HS
can hiéu r6 mdi Vong quay chinh la chu vi duong tron
1Ol tir d6 lién hé kién thie ti 18 thuan gitra thoi gian va
quang duong di duoc ciing nhu kién thirc hinh hoc 9
dé xac dinh goc ¢ tim 408 = 120°

+ Dung hinh chiéu B' ciia diém B xudng mat dat.
Nhur vy bai toan dua vé tinh khoang cach BB'.

Nhu vay, véi su hd trg cla phén mém Geogebra
HS sé& thay hinh anh m6 phong cua du quay véi cac
dir liéu dugc cho mot cach rd rang va mo hinh toan
hoc dugc xay dung mét cach tu nhién theo timg budc
goi mo van d& tir 46 gop phan phat trién ning luc
MHHTH cho HS.

Buoc 3. Gidi bai toan véi mé hinh toan hoc da
dwoc thiét lp.

GV: Quan sat hinh OA4'B'B thi cac em c6 dugc cac
dir kién gi? o

HS: OA' = 80m, OB = 80m (ban kinh), 4 08 = 120°

GV: Quan sat doan thang BB' can tinh cac em ¢
thay lién quan gi dén doan thang da biét do dai hay
khong?

HS: Poan thang BB' ¢6 d¢ dai 16n hon doan thing
0OA4' va béng d6 dai doan OA4' (80m) cong thém do dai
cua mot doan th?mg nira.

GV: Lam sao ching ta xac dinh dugc d dai doan
thang can cong thém?

HS: Vé thém doan vuong goc OH véi BB' (H €
BB'") va tinh d¢ dai OH.

GV: Céac em c6 thé dung kién thirc gi dé tinh do
dai OH can tim?

HS: Ap dung hé thirc gita canh va goc cua tam
giac vudng BOH.

HS tién hanh giai bai toan:

Vi OA'B'H 1a hinh chit nhat (t@ giac c¢6 3 goc
vuong) nén BH = OA'= 80m.

Taco AOH = 90" = BOH = 120"

Xét tam giac vuong BOH co

-90" = 30"

BH = OB.sin 30’ = 75.% = 37,5 (m).
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Suyra BB'= BH + HB' = 37,5480 = 117,5 (m).

Céc két qua c6 thé dugc thé hién trong phan mém
Geogebra nén sau khi HS tinh duoc két qua GV c6 thé
thé hién két qua trong phan mém dé cho HS xem va
so sanh két qua giita tinh toan va két qua mé phong.

Buwéc 4. Loi gidi thuwce tién va nghién civu sau.

Sau 10 phut, nguoi d6 6 dd cao 117,5m so voi mat
dat.

Hon nita tr mo hinh minh hoa trong phan mém,
GV c6 thé di chuyén vi tri diém B va dit ra thém cac
cau hoi 1at nguoc van dé chang han yéu cau HS tim
thoi gian dé mot nguoi trong cabin tir vi tri thép nhat
di chuyén dén vi tri cach mat dat mot khoang xéac dinh.
Viéc dit ra van d& mai ciing tir mo hinh toan hoc nay
s& giip HS khic sau thém kién thirc toan hoc va ning
cao sy van dung mo hinh toan hoc tir d6 phat trién kha
nang MHHTH cho HS 1én mdt mic cao hon.

3. Két luan

Thyc tién day hoc Toan ¢ Trudng phd thong di
cho thdy thong qua cdc BTTT thi HS c6 thé phat trién
nang luc MHHTH. Viéc day hoc cac BTTT nhit la cac
BTTT hinh hoc ¢6 st dung phan mém GeoGebra minh
hoa thi s& thu hat HS chii y hoc tap hon tir d6 gop phan
gilip cic em phat trién ning luc MHHTH dé giai quyét
van d& ma BTTT dit ra. Tuy nhién dé khai thac hiéu
qua ctia phdn mém GeoGebra trong viéc minh hoa va
day hoc BTTT hinh hoc 9 thi GV can dugc tap huan
hudng dan st dung ¢6 hiéu qua phan mém Geogebra
trong day hoc Toan. Pdng thdi GV can nghién ciru ¢6
hé thong cac BTTT hinh hoc ¢ thé mé hinh hoé bang
GeoGebra dé tir d6 van dung hiéu qua cac cong cuy,
tinh ning cta phan mém vao hoat dong day va hoc.
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