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T Khéa: B6i cinh: Trong thoi dai chuyén d6i sb manh mé va sy phat trién vuot
Chuyén dbi s6 bac ctia Cude Cach mang Cong nghiép 4.0, nén gido duc dang dimg trudc ca
GeoGebra nhitng thach thirc 1An co hoi dbi moi. Dé cai thién chat lugng day va hoc mén
Giédo duc Toan hoc Toén, viéc tich hgp cong cu cong nghé nhur phan mém GeoGebra duoc xem
Tu duy va giai quyét van dé 1a mot budc tién quan trong. GeoGebra khong chi don thuan 1a phan mém hd
Ung dung cong nghé tro giang day ma con dong vai trd nhu mot nén tang giup nang cao tinh trong
tac va hiéu qua tiép thu kién thirc cho hoc sinh.
Keywords: Két qua: Viéc img dung GeoGebra trong giang day Toan hoc di dem lai
Digital Transformation nhiéu loi ich thiét thuc. Cong cu nay hd tro gido vién va hoc sinh d& dang hinh
GeoGebra dung cac khai niém triru tugng trong Toan hoc, tao nén mot mdi truong hoc
Mathematics Education tap truc quan, hép dan hon. Nho d6, hoc sinh c6 thé tiép can kién thirc mot
Critical Thinking and cach linh hoat, ting kha ndng van dung vao thyc tién, dong thdi phat trién tur
Problem Solving duy phan bién va k¥ ning giai quyét van deé.
Technology Integration Ban luan: Du mang lai nhiéu loi ich, viéc 4p dung GeoGebra trong day

hoc van gip mot s6 kho khan. Cu thé, trinh do cong ngh¢ thong tin cla gido
vién con chua ddng déu, doi héi duge dao tao bai ban hon. Bén canh dé, diéu
kién co s¢ vat chit cling can dugc dam bao dé hd tro hiéu qua viéc tng dung
cong nghé. Vi vdy, can co su phdi hop chit ché tir phia nha trudng, céc co
quan quéan ly gi4o duc ciing nhu thic ddy nghién ciru, cai tién cac phuong
phép day hoc hién dai.

Viéc 1am nay s& gop phan t6i wu hoa viée tich hop cong nghé vao gido duc
va chuan bi cho hoc sinh nhiing k¥ nang thiét yéu dé thich img va thanh cong
trong thoi dai s va ky nguyén cong nghé mai.

ABSTRACT:

Context: In the era of rapid digital transformation and the remarkable
advancements of the Fourth Industrial Revolution, education is facing both
challenges and opportunities for innovation. To improve the quality of
mathematics teaching and learning, the integration of technological tools such
as GeoGebra is considered a significant step forward. GeoGebra is not merely
a teaching aid; it also serves as a platform that enhances student engagement
and the effectiveness of knowledge acquisition.

Result: The use of GeoGebra in mathematics instruction has brought
about many practical benefits. This tool helps teachers and students visualize
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abstract mathematical concepts more easily, thereby creating a more dynamic
and engaging learming environment. As a result, students can approach
knowledge in a more flexible way, apply it more effectively in real-life
contexts, and develop critical thinking and problem-solving skills.

Discussion: Despite its advantages, the implementation of GeoGebra in
teaching still faces several challenges. In particular, the varying levels of
information technology proficiency among teachers call for more systematic
training. Additionally, adequate infrastructure must be ensured to effectively
support the integration of technology. Therefore, close collaboration between
schools, educational administrators, and policy makers is essential, along with
efforts to promote research and the development of modern teaching methods.

These efforts will help optimize the application of technology in education
and better prepare students with the essential skills needed to succeed in the
digital age and the new technological era.

1. Mé dau

Trong thoi dai s6 hoa sau rong va cude Cach mang Cong nghiép lan thir tr, nganh gido duc dang c6 nhimg bude
chuyén minh manh mé thong qua viéc tich hop cong nghé vao hoat dong giang day va hoc tap. Su phat trién ctia cc
cong ngh¢ hién dai khong chi lam thay d6i phuong thirc truyén dat tri thirc ma con tao diéu kién thuan loi dé nang
cao chét luong gido duc, xdy dung mot moi truong hoc tap mang tinh twong tac cao va gidu trai nghiém.

bac biét trong day hoc Toan hoc, phin mém GeoGebra d3 trd thanh mot cong cu hd trg hidu qua, giip gido vién
va hoc sinh tiép can céc kién thirc toan hoc theo hudng truc quan va sinh dong. Dy la mot phan mém mién phi voi
nhiéu chte ning tich hop nhu v& hinh hoc, biéu dién db thi, thyc hién phép toan dai s6 va cac phép tinh ning cao
khac. Nho giao dién than thién va kha nang twong tac cao, GeoGebra gitp hoc sinh d& dang thao téc, tir d6 phat trién
tu duy toan hoc va ky nang giai quyet véan dé.

Vé phia gido vién, cong cu nay hd trg xdy dung bai giang sinh dong, tao 1ap cac hoat dong minh hoa truc quan
va phat trién hé thong bai tap tuong tac, qua d6 néng cao sy tap trung va himg tht hoc tép cua hoc sinh. Ngoai ra,
viée img dung GeoGebra con gop phén bdi dudng ning luc sir dung cong nghé thong tin cho nguoi hoc — mot ky
ning thiét yéu trong thoi dai so.

Khong dimg lai & viéc hd tro hoc truc tiép, GeoGebra con phu hgp véi cac mo hinh hoc tap linh hoat nhu hoc tir
xa hay hoc ty chu. Tuy nhién, viéc img dung phan mém nay vao thuc tién giang day ciing dat ra mot s6 thach thirc
nhu yéu cau trinh d6 cong nghé, diéu kién co s¢ vat chit va sy thich nghi v6i nhimg do6i méi trong phuong phap
giang day.

Dé phat huy i da hiéu qua, can c6 su quan tim dau tu vao viée tap huan gido vién, nang cip trang thiét bi day
hoc va trién khai cac giai phap hd trg phi hop. Vi nhiing loi ich 16 rét, viée tich hop phin mém GeoGebra trong
day hoc toan khong chi 1a xu hudng tat yéu ma con 1a bude tién quan trong nhdm nang cao chat lugng gido duc va
chuén bj hanh trang cho thé hé hoc sinh trong thoi dai k¥ thuat s6 hién nay.

2. Két qua nghién ctru

2.1. P6i méi phwong phap day hoc

Doi moi phuorng phép day hoc la qua trinh thay ddi, cai tién céc cach thire giang day truyén thong nham nang
cao chit lugng gido duc, phu horp Vi su phat trlen xa hoi va nhu cau hoc tap hién dai. Khong chi don thuan thay doi
cach giang bai ctia gido vién, ddi méi con bao gdm cach hoc ciia hoc sinh, méi trudng hoc tap va cac cong cu hd trg.
Trong xu thé hién nay, viéc lay ngudi hoc lam trung tdm tré thanh dinh hudng chu dao, nhan manh vai trd chi dong,
sang tao va tu tin cla hoc sinh trong qua trinh hoc tap.

D6 voi mon Toan, d6i méi phuwong phap khong chi nim ¢ ndi dung ma con & cach tiép can va trién khai day
hoc. Mot s6 huéng d6i méi tiéu biéu nhu sau:
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2.1.1. Phuong phap day hoc lay ngudi hoc 1am trung tim

Phuong phap nay dat hoc sinh vao vi tri trung tm cta hoat ddng hoc. Gido vién khong chi giang giai ma con tao
co hoi cho hoc sinh ty tim hiéu, thuc hanh, thao luan va nghién cru. Qua do, hoc sinh phat trién tu duy logic, k¥ néng
giai quyét vin dé va kha ning ap dung kién thtrc vao thue té, thay vi chi hoc thudc hodc 1am theo mau.

2.1.2. Ung dung cong nghe trong giang day

Cong nghé mang lai nhiéu cong cu hd trg hiéu qua cho day va hoc Toan nhu phan mém d6 hoa (GeoGebra,
Desmos), tmg dung hoc tap va nén tang tryc tuyén. Nho do, hoc sinh co thé quan sat truc quan céc khai niém toan
hoc, tir kham ph4, twrong tic va hoc tip mot cach sinh dong hon. Viée tich hop cong nghé khong chi ting tinh hip
dan ma con gitip hoc sinh hiéu sau va ghi nhé lau hon.

2.1.3. Doi méi hinh thirc danh gia

Thay vi chi dwa vao kiém tra dinh ky hodc cudi ky, viéc danh gia thuong xuyén va da dang nhu bai tap nhom,
thuyét trinh, du 4n gitip gido vién va hoc sinh theo ddi tién do hoc tap va diéu chinh kip thoi. Hinh thirc nay khuyén
khich hoc sinh nd luc theo ning luc ca nhan, dong thoi giao vién c6 thé dua ra dinh huéng cu thé dé hd tro hoc sinh
tién bo.

2.1.4. Tang cuong hoc tap tu hoc

Véi sy hd trg clia tai liéu s, video bai giang va nén tang hoc truc tuyén, hoc sinh co the hoc moi luc, moi noi.
Hinh thte nay giap phat trién k§ ning tw hoc, tang tinh linh hoat va kha ning hoc tap subt doi — mot yéu cau quan
trong trong thoi dai so.

Nhiing d6i méi trén dang tré' thanh xu hudng tit yéu trong day hoc mén Toan, gop phan ning cao chat lwong
giao duc va trang bi cho hoc sinh nang lyc phi hop voi thoi dai cong nghé. Doi méi phuong phap giang day 1a mot
qua trinh lién tuc, doi hdi sy sang tao, linh hoat tir gido vién va sy chi dong tir hoc sinh, huéng dén muyc tiéu xay
dung mdt moi trudng hoc tap toan dién va hiu qua.

2.2. Chuyén dbi s6 trong hoat dong day va hec

Chuyén dbi s6 1a qué trinh chuyén céc hoat dong tir méi trudng thuc sang moi truong sb, gitip tiép can thong tin
nhanh hon, thu hep khoang céch va tiét kiém thoi gian. Trong bi canh Cach mang Cong nghiép 4.0, chuyén doi s6
tr¢ thanh xu thé tat yéu trong moi linh vuc, dic biét 14 gido duc.

Trong gi4o duc, cong nghé c6 sirc manh 16n, 1am thay doi cach day va cach hoc. Day hoc tr¢ nén chu dong, sing
tao, linh hoat va ca nhan hoa hon, ddng thoi giup ngudi hoc phat trién nang luc cong nghé. Theo khung chuyen do6i
giao dyc hién dai, muc tiéu cudi cing 13 sw thanh cong ciia nguoi hoc. BE dat dugce diéu do, giang vién can biét Gmg
dung cong nghé dé tao ra mdi trudng, chwong trinh va phwong phéap hoc phui hop, gitp ngudi hoc 1am chii qua trinh
hoc tép.

Chuyén d6i sd trong nha trudng 1a qua trinh két hop khong gian truyén thong voi khong gian sb, thay doi phuong
thte quan 1y, giang day va cung cap dich vu gido duc. Muc tiéu 1a xay dung truong hoc thong minh, ning cao ning
Iy s cho ca giang vién va sinh vién.

Tuy nhién, khong phai tit ca hoat dong déu c¢6 thé sb hoa. Mot sb hoat dong mang tinh cam xiic, giao tiép van
can duy tri khong gian truyén thong dé dam bao hiéu qua gido duc toan dién.

Nhung lgi ich ciia cong nghé trong hoat dgng day va hoc trong giai dogn chuyen dot $0

Ung dung cong nghé trong day hoc da gop phan d6i méi phuong phap, chuyén tir truyén thong sang hién dai, 1iy
nguoi hoc lam trung tam. Gido vién va hoc sinh tré nén chu dong, sang tao hon, nang cao hiéu qua hoc tap. Hoc truc
tuyén, hoc moi lac moi noi trd thanh xu hudng pho bién, hd trg tinh tir hoc va ca nhan hoa. Cong ngh¢ con gilp ting
tinh twong tac, truc quan, dong thoi hd trog quan ly, theo ddi va phén tich két qua hoc tap, gop phan xdy dung nén
gido duc linh hoat va hi€u qua trong thoi ky 6 hoa.

2.3. Nhirng diém manh va han ché ciia ph?ln mém GeoGebra nham nang cao chit lwgng gido duc trong
ky nguyén ky thuit so va cudc cich mang cong nghé 4.0

2.3.1. Nhitng diém manh ciia viéc g dung phin mém GeoGebra trong giang day Toan hoc
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Trong bdi canh chuyén ddi s6 va sy phat trién manh mé cia cong nghé thoi ky 4.0, viée sit dung GeoGebra trong
day hoc Toan mang lai nhiéu loi ich thiét thuc, cu thé nhu sau:

Tinh twong tac cao: GeoGebra cho phép hoc sinh thao tac truc tiép v6i cac hinh vé va d6i tuong toan hoc, tir do
gitip ho hinh dung rd rang hon nhiing khai ni¢m mang tinh triru twong qua hoat dong kham pha va trai nghiém thuc
hanh.

Tich hop da linh vure: Py 1a mot phan mém toan dién, két hop cic cong cu ciia nhiéu mang toan hoc nhu hinh
hoc, dai s, giai tich, xac suat — thong ké. .., gop phan xdy dung nén tang kién thirc rong va sau cho ngudi hoc.

H& tro trie quan hoéa kién thirc: Nho kha nang thé hién hinh anh dong va minh hoa sinh dong, GeoGebra gitip
nguoi hoc dé dang nhin thay cac méi lién hé giita cac dai luong, hiéu ban chat cac van dé toan hoc mot céch sau sic
hon.

Kha niing md phéng linh hoat: Phin mém cho phep tao va diéu chinh c4c mo hinh dong, hd trg hoc sinh quan
sat qué trinh dién ra cac hién tuong toan hoc ciing nhu két qua ciia cac phép bién ddi, gitp ctng ¢b kién thirc mot
cach tu nhién.

Ca nhén hoéa viée hoc: Gido vién co thé thiét ké noi dung phi hop véi timg d6i twong hoc sinh, tir 46 dap tmg
t6t hon nang luc va nhu cau hoc tép riéng biét, gop phan nang cao hiu qua tiép thu cua timg em.

Phat trién Ky ning so: Thong qua viée str dung phan mém, hoc sinh ¢6 co hdi rén luyén k¥ ning sir dung cong
nghé — mot nang luc thiét yéu trong xa hoi hién dai.

Thich hop véi day hoc tir xa: GeoGebra 14 cong cu hiéu qua trong méi trudng hoc true tuyén, gitp duy tri tinh
lién tuc va chat lugng giang day khi khong thé t6 chirc 16p hoc truyén théng.

Tiét kiém thoi gian va cong sire: Cac thao tac v& hinh, tinh toan va trinh bay duoc thuc hién nhanh chong, giam
génh ning cho gido vién va hoc sinh, gitp tip trung hon vao viée phan tich va ing dung kién thirc.

Ting cwdng kha ning hop tic: Viéc chia sé tai liéu, bai giang va san pham hoc tap trén nén tang s dugc thuc
hién dé dang, tao diéu kién thuan loi cho hoc sinh 1am viéc nhom, trao ddi va hoc hoi lén nhau.

Mién phi, dé sir dung va tiép cin: La phan mém mi ngudn mé, GeoGebra ¢6 thé truy cap mién phi qua trinh
duyét hoac tmg dung, phu hop voi da s hoc sinh — giao vién, khong bi gii han boi diéu kién tai chinh.

Tong hop cac uu diém néu trén cho thdy GeoGebra khong chi 1a mot cong cu hd trg giang day hiéu qua ma con
14 giai phap t6i uu trong viée hién dai hoa gido duc Toan hoc, bat nhip v6i xu hudng phat trién cong nghé ciia thoi
dai.

2.3.2. Han ché khi rng dung phin mém GeoGebra trong day hoc Toan

Bén canh nhimng uu diém noi bat, viée tich hop phan mém GeoGebra vao hoat dong giang day mon Toan van
con ton tai mot s6 mét han ché can duoc quan tdm va khic phuc:

Yéu cilu ky ning cong nghé co ban: Viée stir dung GeoGebra doi hoi ca gido vién va hoc sinh phai ¢6 kién thirc
nhét dinh vé cong ngh¢ thong tin. V&i nhimg ngudi chua quen s dung phan mém, day c6 thé 13 mét rao can 16n
khién qué trinh tiép cén L cOng cu nay gap nhiéu kho khin.

Phu thudc vao thiét bi va ha tang cong nghé: Pé khai thac GeoGebra hiéu qua, can co cac thiét bi nhu may
tinh hoac may tinh bang ctng véi két nbi mang 6n dinh. O nhiing khu vire c6 diéu kién kinh té kho khan hogc han
ché vé co so vét chat, viéc 4p dung phan mém nay vio giang day c6 thé chua kha thi.

Kho ap dung trong 16p hoc dong: Du GeoGebra hd tro ca nhan hoa qua trinh hoc tap, gido vién can dau tu
nhiéu thoi gian dé soan noi dung phu hop véi timg hoc sinh. Diéu nay ¢6 thé gy khé khan trong viéc trién khai &
16p hoc dong ngudi hodc khi thiéu sy hd tro vé chuyén mon.

Cin thoi gian 1am quen va thwe hanh: Nguoi hoc va ngudi day déu phai danh mot khoang thoi gian nhét dinh
dé hoc cach sir dung thanh thao phan mém. Piéu nay c6 thé anh huong dén tién d giang day, dic biét trong giai
doan dau trién khai.

Giam twong tac tryc tiép trong 16p hoc: Viéc tap trung vao phfm mém c6 thé lam giam sy tuong tac mat doi
mdt gilta gido vién va hoc sinh, khién qué trinh hé trg, giai dap thic mac khong con linh hoat nhu phuong phap
truyén thng.
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_Nguy co'lam dung cong nghé: Néu sir dung GeoGebra qua miic, hoc sinh c6 thé tré nén phu thude vao phén
mém ma it rén luyén k¥ nang tu duy toan hoc doc lap, lam giam sy phat trién ning lyc tr duy logic ¢t 16i.

Chi phi gidn tiép cho dao tao va thiét bi: Du phan mém I3 mién phi, nhung viéc dio tao gido vién, duy tri hé
théng thiét bi va hd tro ky thuat lai doi hoi chi phi dang ké, dic biét ddi voi cac truong c6 ngan sach han hep.

Nguy co mét tip trung: Viéc sir dung thiét bi cong nghé trong hoc tap doi khi khién hoc sinh bi cudn vao cac
{ng dung giai tri khic, anh huong dén sy tap trung va hiéu qua hoc tap néu khong c6 su kiém soét hop 1y.

Toém lai, mac du GeoGebra 1a mdt cong cu manh me va hitu ich trong viéc d6i moi day hoc Toan, song dé dat
hiéu qua cao trong thuc té, can c¢6 sy ddu tu, huéng din va quan Iy pht hop, nham han ché cac rao can néu trén va
dam bao muc tiéu gido duc duoc thuc hién ding huong

2.4. Ung dung phin mém Geogebra day hoc mén toan tai Trudng Cao ding Ly Ty Trong Thanh pho Ho
Chi Minh trong glal doan chuyen dbi sb

Sir dung phan mém Geogebra dé vé hinh hgc, d6 thi trong day hgc mén Toan

Muc tiéu ap dung phuong phap:

Viéc tich hop phin mém GeoGebra vio qua trinh gidng day Toan hoc gitip gio vién chu dong va thuan tién hon
trong viéc xay dung cac hinh v& hinh hoc, do thi minh hoa cho bai hoc, du 1a trong 16p hoc truyén thong hay moi
truong truc tuyén. Nho d6, gido vién cb thé tiét kiém dang ké thoi gian tim kiém hogc dung hinh phuec tap, dong
thoi bai giang trd nén trye quan va d& hiéu hon, gop phin nang cao hiéu qua truyén dat kién thuc.

Néi dung va phuong thitc trién khai:

Dic biét voi phan Hinh hoc trong chuong trinh Toan, viéc két hop 10i giang voi hinh v& true quan dong vai tro rat
quan trong gitip hoc sinh nm bt bai hoc nhanh chéng. Trong 16p hoc truc tiép, gido vién thuong phai v& hinh thi
cong, d6i khi khong du chi tiét hodc mét thoi gian. Con trong day hoc truc tuyén, viée trinh bay hinh v& cang trd
nén khé khin hon do han ché vé cong cu va thiét bi.

Tur thyc té do, t6i da lya chon sir dung phin mém GeoGebra phién ban 5.0 dé thiét ké cac hinh hoc mot cach
nhanh chong va chinh xac. Viéc ap dung cong cu nay giup viéc giang day tré nén thuén tién, bai hoc rd rang hon, va
hoc sinh ¢6 thé d& dang quan sat cling nhu tlep thu kién thirc mot cach hiéu qua hon.

GeoGebra hién 1a mot trong nhiing phan mém v& hinh hoc dong dugc sir dung rdng réi trén toan thé giéi. Nho
tich hop da dang céc chirc niang, phan mém cho phép gido vién tu do tao hinh, biéu dién cac db thi toan hoc theo yéu
cau cy thé, dam bao sy chinh x4c va sinh dong trong timg ndi dung bai giang.

Cich gifo vién vé hinh hoc va dd thi bang phan mém GeoGebra:

Pé co thé sir dung phan mém nay, cac thay ¢o hay lam theo cac budc dudi day:

Budc 1: Tai phan mém va khaoi ddng phan mém

{J

Budc 2: Trén thanh cong cu, cac gido vién s€ tién hanh lya chon cong cu v€ hinh theo cac nhom: Nhom cong
cu di chuyén, tao diém, duong thang, quan h¢, da giac, duong tron, goc,...

{

Budc 3: Bé diéu chinh thong s6 ctia cac hinh hoc, gido vién thyc hién nhin chudt phai => Vung lam vi¢c hoac
thudc tinh. Hop thoai thude tinh s€ xuat hién va thay cd s€ diéu chinh theo mong muon cua ban than.

|

Budc 4: Sau khi da vé hinh xong, thﬁy ¢d s& thuc hién thao tac xuét ban hinh béng céch chon hd so=> Chon
xuét ban.
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Vi du 1: Day hoc vé tinh chén, Ié ciia ham s6 vin dung phin mém Geogebra .
a) Muc tiéu: Hinh thanh kién thitc v€ tinh chan, 1€ ctia ham s0, gitip hoc sinh rén luyén cac ki nang giai cac bai

toan lién quan.
b) Noi dung:

Hoat dong ciia gido vién

Hoat dong ctia hoc sinh

GV sir dung phan mém Geogebra vé& do thi ham s6
2
y = x°.

‘\ ily. v i
\ f/ &
\

IS8 SEE /

\ 5 /

S

/
T 1 Jo 1
{Chuén aong [N

HI. Hay cho biét TXD cua ham sé y = x2 ?L4y
diém A thudc do thi va A’ dbi xtmg voi A qua Oy.

GV bam vao niit “chuyén dong” cho diém A chuyén
dong trén dd thi, sau d6 bam nut “dimg”.

H2. Khi diém A chuyén dong trén do thi, hiy nhan
xét vé vi tri ciia A’? Tir d6 nhan xét vé toa do clia A va
A’. Tinh d6i xtmg ctia d6 thi ham s6 y = x2?

GV: Nhu vy gia tri cia ham s tai hai gia tri doi
nhau ctia ddi s thi bang nhau.

H3. Ham s y = x2c6 TXD la Dthoa mén hai dicu
kién. Em hay tim hai diéu kién d6?

GV:Hamsé y = x* goi la ham sb chin.

HS thao luan theo timg cip dé tra 10i cac cau hoi

TL1. TXDb: D=R

TL2. Khi Achuyén dong trén do thi thi A’ luon
thudc b thi.

Vi Ava A’dbi xtmg nhau qua Oy nén hoanh do cua
chung ddi nhau va tung d¢ bang nhau.

D6 thi ham s6 y = x%nhan Oy lam tryc d6i xtng.

TL3.

x€E€Dthi —x€D

f(=x) = f(x)

GV sir dung phan mém Geogebra vé& do thi ham s6

y =x. ) )
H4. Hay cho biét TXD ctia ham so y = x?

Chuyén dong ';.‘ “““““

v

HS thao luan theo timg cap roi dua ra cau tra 10i.

TL4. TXD: D=R

TL5. Khi A chuyén dong trén db thi thi A’ luén
thudc do thi.

6
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Liy diém Athudc do thi va A’ dbi ximg véi Aqua
0.

GV bam vio niit “chuyén dong” cho diém A chuyén
dong trén dd thi, sau d6 bam niit “dimng”.

H5. Khi diém Achuyén dong trén d thi, hdy nhan
xét vé vi tri ctia A’? Tir d6 nhan xét vé toa do clia A va
A’. Tinh d6i xtg ctia db thi ham s§ y = x?

GV: Nhu véy gi tri cia ham s tai hai gia tri doi
nhau cta ddi s6 thi ddi nhau.

H6. Ham by = f(x) =x ¢6 TXD 1a D thoa man
hai diéu ki¢n. Em hay tim hai diéu kién d6?

GV:Hamsdy = f(x) = x goila ham s I¢.

Vi Ava A’d6i ximg nhau qua Onén hoanh d¢ cua
ching d6i nhau va tung d6 cua ching do6i nhau.

D6 thi ham s6 y = x nhan O 1am tam doi xting.

TL6.

x€Dthi —x €D

f(=x) = f(x)

H7. Mot cach tong quat, hdy dinh nghia ham s0
chan, ham so 1&€? Nhan xét vé d6 thi ciia ham so chan/Ié?

HS. Hay néu cac budc dé xét tinh chin/lé cua ham
s0?

) GV nhén manh lai cac budc xét tinh chdn/é ciia ham
SO.
Vi du 1. Xét tinh chin/Ié cta cac ham s:
a)y = f(x) =3x* -2
by =f(x) =1
oy =f(x)=vx

HS thao luan theo timg cap dé dua ra cu tra 1.
TL7. Cho ham sb y = f(x) ¢6 tap xac dinh D.
- Ham s6 fdwoc goi 13 hdm s6 chidnnéuVx € D thi —
x€Dvaf(—x)=f(kx)
-Ham s6 fduoc goi 1a ham sé lénéu Vx € D thi —

x€Dvaf(—x)=f(x)

D6 thi:

+ Db thi cia ham s chin nhédn truc tung Oy
Jam truc d6i ximg.

+ Db thi cia ham s 1¢ nhan gdc toa d O lam
tam ddi ximg.

TLS.

B1. Tim tép xac dinh D ctiia ham $0.

B2. Kiém tra tinh d6i xtmg ctia tap D

NéuVx € D thi — x € D: Chuyén sang budc 3

Néu ton tai x, €D ma —x, € D thi két luan
ham khong chén ciing khong 18.

B3: Xac dinh f(-x) va so sanh voi f(x)

Néu bang nhau thi két luan ham s 1a chin

Néu déi nhau thi két luan ham s6 1a 1¢

Giai:
ayDit f(x) = 3x% — 2
TXD:D = R.
Tacd: VxE€Dthi —x €D
Va f(—x) =3(—x)2-2=3x2-2=f(x)
Suy ra f(x) l1a ham s6 chén.
b) Pat £ (x) =
TXD: D = R\{0}

7
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GV huéng dﬁp HS tai phan mém Geogebra vé dién
thoai va huéng dan HS st dung Geogebra dé v€ do thi
cua cac ham so

a)y =f(x) =3x*-2

1
by =f(x) =~

Oy=f)=vx , ‘
GV yéu cau HS doi chiéu giira tinh chat cua do thi
va chung minh & trén.

Vi du 2. Cho ham sb f(x) ¢6 d thi nhur sau:
Xét tinh chdn/I¢ cia ham s0 g(x) = f(x) + x?
H. Dya vao do thi hay nhan xét vé tinh chat ctia ham

¥

s f (x)

GV st dung phan mém Geogebra v& hai d thi ham
sO f(x) va g(x) trén cing mot hé tryc. Yéu cau HS
quan sat do thi va dy doan tinh chét cia ham s g (x).

Tacdé: VxEDthi —x €D
Vaf(—x) = —=—==—f(x)
Suy ra f(x) 14 ham s6 1é.

o) Pat f(x) = Vx
TXD: D = [0; +)

Vi3€D= -3¢D nén ham sb khong chin
cling khong 1é.

[ IESY TRUNN TESNE 3008

TL.Hams6 f(x) cO TXP1aD = R vanhan Oy
lam truc doi xtimg nén f (x) 1a mot ham so6 chan.
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Fa)

TL. Ham s0 g(x)co TXP1aD = R va nhén Oy
lam truc d6i xing nén g(x) 1a mot ham s6 chan.

H. Hay ching minh g(x) 1a ham s6 chén?

_Nhan xét: Tong cta hai ham s6 chén 1a mot ham s6 TL. f () 1d mot ham s6 chén nén ta co:
chan. i . i ) f(=x)=f(x)
GV yéu cau HS vé nha kiém tra d61 voi hi€u cua hai Vihamsb f(x) coTXD1aD = R nén g(x) =
ham s6~chén, tong va hi€u cua hai ham s0 lé hodc mét | f(x) + x? clingc6 TXP1aD = R.
ham chan mét ham 1€ thi nhu thé nao. Doddb Vx EDthi —x €D
Ta cé:
g(=x) = f(=x) + (—x)* = f(x) + x* = g(x)
Vay g(x) la ham so6 chan.

Ciing ¢: Yéu cau HS v& so do tu duy vé xét tinh chdn/Ié cua ham so.

So dd tu duy
Phieu hoc tip
D6 thi nhan
O)( lam truc
doi xtrng
TXD D cua f(x):
YxeD=>-xeD Db thi nhan
gbc toa dd
O lam tam
ddi xtrng
Cau 1.Cho d6 thi ham s6 y = f(x) nhu hinh v&. Két lun nao trong cac két luan v
sau la dtng? -2 TO z .
A. Dong bién trén R. B. Ham s6 chan LN 5
C.Ham s6 1& D. Nghich bién trén R. -

Cau 2. Trong céc do thi sau, do thi nao minh hoa cho mt ham so 1&?

1
n .
0
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A B

A. D6 thi ham s cit tryc hoanh tai hai diém phan biét
B. Ham s6 dat gié tri nho nhét tai x = 2

C. Ham s6 14 ham s chin

D. Ham s dong bién trén khoang (2; +00).

Cau 4. Trong cac dd thi sau, d0 thi nao minh hoa cho mot ham sd chin?

. . C .
Cau 3. Cho ham sb y = f(x) ¢6 d thi nhu hinh v&. Két luan nao trong cac két luan sau la Sai?

D.

| yA
y \y A : / -1 0 1 -
} N > BT R
0 1 x \
| \
A. B. C D.
bap an: | 1B | 2D | 3C | 4C

Vi du 2: Day hoc vé do thi ham sé bic hai
a) Muc tiéu:

- Nim duge moi quan hé gittahamso y = ax?vay = ax? + bx + ¢
- Nim duogc cic yéu to ctia do thi ham s6 bac haiy = ax? + bx + ¢

- Biét v& d thi ham s bac haiy = ax? + bx + ¢
b) Noi dung:

Hoat dong cia giao vién

Hoat dong ciia hoc sinh

GV yéu cau HS bién d6i ham s6 y = ax? + bx + ¢ vé
dangy = a(x — x)* + Yo

GV st dung phan mém Geogebra dé thiét ké cac phép
dich chuyén bién do thi ham so y = ax?thanh do thi ham
0y =ax?+bx+c

f v GV kéo thanh trugt a thi
/ do thi ham so y = ax?

/ dich chuyén theo phuong
song song truc Ox mot

/ / doan — - ta duge db thi
e hamsd.y = a(x + %)2.
Sau d6 GV kéo thanh

trugt b thi d6 thi ham so6

EPYTRY SREREI.

— .2 — LAV I
TL.y = ax +bx+c-a(x+2a) +o
A= b% — 4ac

TL. B thi ham s6 y = ax? + bx + ¢ 1a mot
Parabol c6 dinh I (— i; — A)
2 r 4 Za 1 4a r 2
( diém thap nhat cua do thi néu a > 0, di€m cao
nhat ctia do thi néu a <0).

C6 truc dbi xung la duong théng x =- %

Kh1 a>0 th’i quay bé 16m 1én trén, khia <0 thi
quay bé 16m xuong dudi.

TL
- LAY 3 5 ’
y=a(x+ Za) d;cAh chuyén theo phuong song song voi Bude 1: X4c dinh toa do dinh 1(— ;;a; _ﬁ) .
Oymot doan bang @ duoc do thi ham so Budc 2: V& truc dbi ximg x = — ;;a

10
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y=a(x+3-)>+= chinh la dd thi ham s6 y =
ax? + bx + c.

Nhu vay, do thi cia ham s6 y = ax? + bx + ¢ chinh
1a duong Parabol y = ax?sau mot so phép dich chuyén
trén mat phéng toa do.

H. Hay néu mdt sO dic diém cua dd thi ham sb y=
ax?®+ bx + c?

/

H. Tir d6 hdy néu cac bude dé v& Parabol y = ax? +
bx +c

Vidy 1. V&dd thihamsdé y = x2 — 2x — 3

Budc 3: Xac dinh céc giao diém cua parabol voi
cac truc toa do.

Budc 4: VE parabol

Néu a > 0 thi quay bé 16m 1én trén

Néua < 0 thi quay bé 16m xudng dudi.

TL.

o  Toadg dinh I(1; -4).

e Truc dbi ximg 1 duong thang: x = 1

e Giao diém vdi truc tung A(0;3) .

e Giao diém vdi truc hoanh: B(-1; 0);C(3; 0)
e Ddthi

Cing cf'):‘ . )
GV yéu cau HS ve so do tu duy thé€ hi¢n cach ve parabol.
So do tu duy

Giao Oy: A(0:c)

Diém déi ximg vdi A qua
A o ’ V b op
truc déi ximg: ' @t )

L Giao Ox (néu c6)

y=0Sa’ +hx+c=0

Phiéu hoc tap ) )
Cau 1: Cho ham so bac hai c6 do thi

VE PARABOL

Dinh

I( i:

2a

A b b
- jc 1 :
10 hode 1053/

Truc ddi xirng
bH

2a

x = —
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Ham s ndo sau ddy co do thi nhu hinh trén?

A.y=-3x?—-6x. B.y=3x*+6x+1. Cy=x*+2x+1. Dy=-x?-2x+1
Céu 2: Cho ham s6 bac hai c6 d6 thi

Ham s6 dat gia tri nho nhét béng:

A —1. B.0. C.1 D.2.
Cau 3:’ Cho ham s6 bac hai c6 do thi
Ham s6 dat gia tri 16n nhat khi:

A x =-2. B.x =-1. C.x=0. D.x =2.
Cau 4: Cho ham s6 y = ax? + bx + ¢ ¢6 d6 thj nhu hinh bén.
Khang dinh nao sau day diung ?

X

/ v
A.a>0,b<0,c>0.B.a<0,b<0,c<0.C.a<0,b>0,c>0. D.a<0,b<0,c>0.
Pap an
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Viéc v& hinh mot cach truc quan nhu vay c6 thé gitip hoc sinh, sinh vién giai quyét cac bai toan vé su trong giao
gitta 2 d9 thi, vi tri twong ddi gitra cac ddi tuong trong khong gian, bai toan quy tich diém..

Nhu véy, thay vi cac thay ¢6 phai chuan b cac dung cu v& hinh cong kénh hodc vé hlnh bang cac phan mém
khéng chuyén dung, ton nhiéu thoi gian cho viéc v& hinh dé hudng dan hoc sinh nhung chua chic dam bao do chinh
x4c cao nhu cach day trude ddy thi voi phan mém Geogebra 5.0 da gitp cho qua trinh day hoc mén toan, thiét ké
hinh hoc ciia gido vién tré nén don gian, d& dang, tiét kiém duoc thoi gian va hd trg xdy dung bai gidng truc quan.
Tir d6, cac em hoc sinh ciing chii y theo dai bai hoc va tiép thu kién thic hidu qua hon.

Diém méi clia phwong phdp:

V&i phin mém nay, céc gido vién da tiét kiém thém duoc rat nhidu thoi gian vé hinh trong qua trinh giang day,
viéc v& hinh minh hoa cho c4c bai tap ciing trd nén don gian, dé dang hon. Pay co the coi 1 trg thit dic luc cta cac
thay c6 khi tién hanh giang day mén toan hoc THPT néi chung va tai Truong Cao Pang Ly Ty Trong noi riéng.

3. Két luan

Trong bbi canh Cach mang Cong nghiép 4.0, viéc d6i moi phuong phap giang day mén Toan tro nén cap thiét
nhim dap tmg yéu ciu phat trién ndng lyc hoc sinh trong thoi dai sb. Viée tmg dung phan mém GeoGebra trong day
hoc khéng chi gop phan hién dai hoa qua trinh gidng day, ma con gitip gido vién truc quan héa ndi dung bai hoc,
ting cudng s twong tac va nang cao hiéu qua tiép thu kién thirc cho hoc sinh. Thong qua GeoGebra, cac khai ni¢m
Toan hoc triru twong tré nén dé hiéu hon, giup hoc sinh phat trién tu duy logic, k¥ ning giai quyét van dé va kha
nang van dung kién thire vao thuc tién.

Tuy nhién, dé khai thac t5i da hiéu qua ctia phan mém nay, can co su dau tw dong b vé co so vat chét, ha ting
cong ngh¢, ciing nhu chuong trinh bdi dudng nang luc ting dung CNTT cho giao vién. Dong thoi, can sur vao cude
tich cuc clia cc cdp quan Iy gido duc trong viée dinh hudng va h tro trién khai (mg dung cong nghé vao day hoc.

Tém lai, GeoGebra 1a mot cong cu hitu ich va thiét thuc gop phan nang cao chét lwvong day hoc mon Toan, mo
ra huéng di phit hop véi xu thé chuyén doi s trong gido duc hién nay.
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