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TOM TAT: Gido duc STEM & cap Trung hoc hoc phé théng dang trién khai gidng
day thi diém & nudc ta, viéc tiép can mé hinh day hoc STEM dugc nhiéu nha
nghién ctu quan tdm. Trong nghién cuu nay, chiung téi dé cép, phan tich lam
ré tri thiic vé déi tugng cua phuong phdp ludn Toan hoc: Déi tuong cla Toan
hoc, méi lién hé cla Todn hoc vdi cac khoa hoc khac va lién hé Todn hoc vdi
thuc tién; Pac biét la, xdy dung cdc khai niém chdc ndng thanh té cla chic
ndng mén Todn, khai thdc chic ndng thanh t6 cla chic ndng mén Todn dé
lam r6 nguyén nhan Toan hoc xam nhap vao cac khoa hoc khac nhu: Vat Ii va
mét sé khoa hoc khdc, gidi thich hién tugng trong cac khoa hoc khac va thuc
tién cudc séng; khai thdc va van dung tri thic toan tiém &n trong céc tri thic
khoa hoc, ki thuét, céng nghé nham gop phan vao dinh hudng thiét ké day hoc
mén Todn trong mé hinh gido duc STEM trong Chuong trinh Trung hoc phé
théng va giai quyét cdc van dé cé ndi dung STEM.
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1. Dat van dé

Nghién ctru vé giao duc STEM: Theo tc gia Josh
Brown - Truong dai hoc Illinois giai doan 2007 - 2010,
tai Mi c6 60 bai bao khoa hoc lién quan truc tiép dén
gido duc STEM duogc xuét ban tir 8 tap chi ndi tiéng
trong linh vuc gido duc ciia Mi. Diéu nay cho thay co s&
khoa hoc cho viéc nghién ctru vé gido duc STEM [1].
V6i muc dich nghién ctru vé xu hudng giao duc STEM,
téng hop nghién ctru vé gido duc STEM trén thé gi6i
nam 2008 c6 khoang 15 bai bao trén mot nam thi dén
nam 2013 1én gan 100 bai bao [2].

Nhiéu nghién ctru dwa ra khai niém tri thic STEM.
Tri thirc STEM c¢6 thé dugce dinh nghia theo nhiéu cach,
bao gdom: “Tri thiec STEM 1a kha ning xéac dinh, ap
dung va phan tich cac khai niém tir khoa hoc, cong
nghé, ki thuat va toan hoc dé hiéu cac van dé phuc tap
va moi dén giai quyét vin d&” [3]. Tuy nhién, phd bién
hon trong cac tai li€u cai cach gido duc hién hay dung
cac dinh nghia vé tri thirc cua ting linh vyc. Vi du:
“Phat trién cla cong dan co tri thirc khoa hoc 1a mot
muc tiéu quan trong ctia gido duc khoa hoc thé ki XXI
trén toan cau” [4].

Nghién ctru vé vai tro, chirc ning ctia Toan hoc trong
gido duc STEM, tac gia Schmidt va Houang cho rang:
“Toan hoc la nén tang cua cac mon hoc khac cuia STEM
vi n6 hoat dong nhu mot ngdn ngir ciia tat ca cac linh

vuc khac nhau nhu Khoa hoc, Ki thudt va Cong nghé”
[5], nghién ctru nhdn manh dén diém can quan tam 14 vai
tro ctia Toan hoc trong bdi canh hoc tip STEM. “Toan
hoc cung ¢b cac mon hoc khac sé dat Toan hoc vao
vai tro hd tro trong bdi canh gido duc STEM tich hop”
[6]. Theo tac gia Bao Tam va cong su, viéc khai thac
chuc nang mon Toan trong md hinh gido duc STEM
g6p phan vao thiét ké tinh hudng day hoc Toan va giai
quyét cac vin d& STEM [7].

Tuy nhién, nghién ctru vé tri thirc luan cua giao duc
STEM tim ra cac hudng dé tiép can, khai thac mé hinh
gido duc STEM va van dung chung vao day hoc mon
Toan trong truong trung hoc phd théng dang rat han
ché. Yéu cau vé ddi méi chuong trinh gido duc theo
dinh hudng gido duc STEM rét cu thé d6 1a Chuong
trinh moén Toan phd thong 2018 [8]. Trong bai viét
nay, chiing t6i nghién ctru tri thire luan trong giao duc
STEM vé chirc ning thanh t6 cua chirc ning mén Toan
trong day hoc Toan & truong trung hoc phd théng nham
huéng dén thiét ké tinh hudng day hoc, giai quyét cac
van dé c6 nodi dung STEM trong day hoc Toén ¢ truong
trung hoc pho thong.

2. N6i dung nghién cuu
2.1. Tri thiic luan

Tri thire luan hay nhan thuc luan (Epistemology -
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emomupoAoyia, gde Hi Lap két hop giita emotiun: Tri
thirc va Aoyog: Hoc thuyét) 1a khuynh huéng triét hoc
nghién ctru vé ban chét, ngudn gbc va pham vi cia qua
trinh nhan thac [9].

Theo tac gia Lé Thi Hoai Chau, nghién ctru hay phan
tich tri thuc luan 1a nghién ctru lich st hinh thanh tri
thirc nham 1am rd: Nghia cia tri thirc, nhitng bai toan,
nhing vin dé ma tri thire d6 cho phép giai quyét; Nhiing
tré ngai cho sy hinh thanh tri thire; Nhimng didu kién san
sinh ra tri thire; Nhitng bude nhay can thiét trong quan
niém dé thuc dy qua trinh hinh thanh va phat trién tri
thue [10].

2.2. Tri thiic luan vé gido duc STEM trong day hoc Toan

2.2.1. Gido duc STEM

Thuat ngit STEM la chir viét tit bang tiéng Anh
cua: Science (Khoa hoc), Technology (Cong nghé),
Engineering (Ki thuat) va Mathematics (Toan hoc) xuét
hién trong gido duc dai hoc & Hoa Ki vao nhiing nam
1990 [4]. Thuat ngit nay duoc sir dung khi dé cap dén
c4c chinh sach phat trién vé Khoa hoc, Cong nghé, Ki
thuat va Toan hoc cua mdi qubc gia. Ngay nay, thuat
ngit STEM dung chii yéu trong hai ngit canh la gido duc
va nghé nghiép.

2.2.2. Tri thiic STEM

Theo Tir dién tiéng Viét cta tic gia Hoang Phé, tri
thirc 1a: “Nhiing diéu hiéu biét co hé théng vé su vat,
hién tugng tu nhién hoac xa hoi” [11]. Tu phan tich
trén va khai niém vé “Tri thic” cua tic gia Hoang
Phé, chiing t6i dong nhat quan diém khai niém tri thirc
STEM cua tac gia Balka: “Tri thuc STEM la kha nang
xac dinh, ap dung va phan tich cac khai niém tir Khoa
hoc, Cong nghé, Ki thuat va Toan hoc dé hiéu cac van
dé phirc tap va méi dén giai quyét van d&” [3].

2.2.3. Nhin nhan giao duc STEM trong day hoc Toan theo tu

tudng phuang phap luan ctia Toan hoc

a. Boi twong nghién ciru cia phirong phép ludn Todn
hoc

Phuong phap luan Toan hoc nghién ctru cac van dé
chu yéu sau day: Ddi twong ctia Toan hoc, quan hé cua
Toan hoc v6i hoat dong thuc tién, cac con duong phat
sinh, phat trién cta cac khai niém va li thuyét Toan hoc;
Vé ban chét cua céc triru tuong trong Toan hoc, vé mbi
quan h¢ gitra roi rac va lién tuc.

Céc van dé néu trén va cac van dé gan giii v6i ching
tao nén cac ddi tuong Toan hoc. Mot bd phan quan
trong ctia phuong phap luan Toan hoc 1a hoc thuyét vé
phuong phéap dic thu ctua khoa hoc nay trong nghién
cuu hién thuc khach quan. Cac van dé nhu vay dugc xét
0 day la: Phuong phap hinh thanh cac triru tugng, xac
dinh cac lién hé logic cia cac chuong muc khac nhau
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ctia Toan hoc, tp hop cac yéu cau dbi voi cc ciu tric
logic Toan noéi chung hay cac phan riéng biét cua no,
cac khai niém veé ton tai va chén li trong Toan hoc.

Lién quan dén vin dé phuong phap luan, nguoi ta
nghién ciru t6 hop tit ca cac phuong phap nhan thic
duoc str dung trong Toan hoc. Pé nam duoc to hop nay,
can thiét phai xét n6 trong qua trinh phat trién lich sir
cua Toan hoc, nghién ctru khong chi céac van dé ndi tai
Toan hoc ma con mbi lién hé véi cac khoa hoc khac, véi
cac khia canh khac nhau cia xa hoi loai nguoi.

V6i quan diém rong hon, phuorng phap luan cua Toan
hoc dugc hiéu 1a: Hoc thuyet triét hoc vé cac phuong
phap nhan thirc va cai bién hién thuc, 1a sy van dung céc
nguyén tic cia thé giéi quan vao qua trinh nhén thic
va thyc tién (N.I. Vilenkin Vé cf)ng su, 1980). Dudi day,
chung t6i trinh bay mot sb van dé co ban cua phu:orng
phap luan Toan hoc. Cac kién thirc ciia van dé nay can
thiét cho gido vién dé ho biét lién hé viéc day hoc Toan
theo hudng gido duc STEM, biét lién hé day hoc Toan
vao hoat dong thuc tién, biét lam viéc voi cac phuong
phap hinh thirc v6i cdc mo hinh déc trung cho giai doan
hién nay ctia sy phat trién Toan hoc, cic mé hinh Toan
mo ta cc van dé gido duc STEM trong céc tinh hudng co
vén dé giao duc STEM trong day hoc Toén.

Vé doi tuwong cua Todan hoc: Toan hoc cling nhu cac
khoa hoc khac nghién ctru thé gidi vat chit hién thuc,
cac ddi tugng cua thé gidi nay véi cac quan hé cta
chung. Tuy nhién, khac véi khoa hoc tu nhién nghién
ctru cac dang chuyén dong cua vat chét (Co hoc, Vat
1i, Hoa hoc, Sinh hoc,...) hay cac dang truyén tin (Tin
hoc, li thuyét tur dong va cac bo phén ctia dong luc hoc).
Toan hoc nghién ctru cac hinh dang va quan hé cua thé
gidi vat chit duge tach khoi noi dung cua chung. Vi thé,
Toan hoc khong nghién ciru dang chuyén dong vat chat
dic biét nao, d6 1a diéu ndi bat vé sy khac biét caa Toan
hoc vai cac khoa hoc khac.

Vao nira cudi thé ki thir XIX, Ang Ghen di dua ra
dinh nghia dbi tugng ciia Toan hoc nhu sau: “Toan hoc
thuan tay c6 d6i tugng cua no 1a hinh dang khong gian
va quan hé sb luong cua thé giéi hién thyc, trd thanh
mot tu liéu rat hién thuc” déng thoi cho rf‘?mg: bé nghién
ctru cac hinh dang va quan hé & dang thuan tiy can tach
chung hoan toan khdi ndi dung, bé qua nhiing mat thu
yéu, bang cach d6 chung ta thu dugc nhitng diém khong
c6 kich thude, cac duong khong c6 bé day, bé rong, cac
dai luong khong ddi va dai luong bién thién a, b, va x,
y [12] V ‘

Tu dinh nghia cua Ang Ghen, suy ra rang, cac khai
niém xuét phat cia Toan hoc la doi tuong nghién ciru
v6i chinh su phét sinh cua khoa hoc Toan hoc - sb tu
nhién, dai lugng va hinh hinh hoc dugc dtc rut tur thé
gi6i hién thyc 1a két qua cua sy triru tuong hoa cac nét
riéng cua cac ddi twong vat chit ma khong phai xut



hién trong con duong “Tu duy thuin tiy” tach khoi
hién thuc; Pong thoi, dé tré thanh dbi twong nghién
ctru cia Toan hoc, cac tinh chét, céac quan h¢ cua cac dbi
tuong vat chét can phai dugc triru xuat khoi ndi dung
cua su vat.

Nhu vay, nét dac thu cia Toan hoc 1a & chd Toan hoc
da tach cac quan hé sb lugng va hinh dang khong gian
cO6 mat trong tat ca cac sy vat va hién tuong, khong
phu thudc vao ndi dung vat chat ctia chung, triru tuong
hoa cac hinh dang quan hé nay va bién chung thanh ddi
tuong nghién ctru ciia minh. Viéc dua ra khai niém veé
ddi tuong cua Toan hoc néu trén cho ta mdt két luan vé
viéc dinh hudng tim toi cic tinh hung c6 van d&¢ STEM
trong day hoc Toan.

Dé tim toi, thiét ké cac tinh hudng gido duc STEM
trong day hoc Toan, gido vién can dinh huéng dua vao
cac ngit canh lién quan dén véan d¢ cac hinh dang khong
gian cling nhu vdn dé vé lrong.

b. Nhitng nét dac trung cua Toan hoc voi tri thirc cdac
mon hoc STEM

- Toan hoc nghién ciru céc tinh chat triru tugng ctia
d6i tuong: Tir d6 ta thay cac s6 khong phai 1a tip hop
cac d0 vat, cac hinh hinh hoc khong phai 1a cac vat
thé hién thuc. Toan hoc tuyét dbi hoa cac triru tuong
clia n6: Céc khai niém Toan hoc xuat hién trong qua
trinh phat trién ctia né vé sau duoc cung cé, duoc xét
1a nhimg kién thirc. Chang han, mic du hién nay ta biét
rang cac tinh chét cua khong gian hién thuc khac véi
tinh chat Euclid néu ra, hinh hoc cta ong van bao toan
y nghia 1a m6 hinh cta khong gian hién thuc.

- Phuong phap co ban thu nhan Toan hoc 1a két ludn
logic khong dya trén kiém tra thyc nghiém.

- Truu tugng trong Toan hoc duoc xuét hién theo
huéng thang bac. Tir cac triru tugng khai quat truc tiép,
céc tinh chit cua cac dbi tuong hién thuc dén cac triru
tuong ¢ cac muc do cao hon nhu khong gian Topd, cac
hé dai sd téng quat, cac thuat toan...

Tir dac diém th ba, rat ra két luan: Trong gido duc
STEM, chung ta bt dau tir viéc khao sat cac tinh huéng
liy tir cac ngit canh thuc tidn cua cudc séng, sau do
duogc khai quat hoa, triru tuong hoa, li tuong hoa thong
qua tién trinh Toan hoc hoa cac tinh hudng dé hoc sinh
chiém linh cac kién thic Toan hoc can thiét ...

- Toan hoc c6 tinh chat ing dung phd bién trong moi
linh vuc, & dau dat duoc vé mit Toan hoc dit ra bai
toan, Toan hoc s& cho két qua gan dung voi do chinh
xac thich hop vai tinh hudng bai toan.

Dic trung nay cho ta nhan thirc tir mot tinh hudng
thuc tién. Nho tri thite cdc mén hoc STEM cho ta
chuyén sang mo hinh Toan hoc, cac bai toan Toan hoc
dé tiép nhan kién thuec.

- Toan hoc chiém vi tri quan trong trong hé théng khoa
hoc. Tuy nhién, khong thé xép no vao linh vuc khoa hoc
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ty nhién hay xa hgi. Toan hoc cho cac khai niém co
sO str dung hau khip cac khoa hoc. Céc khai niém do,
chang han: “Tap hop” “Céu trac”, “Hé thong”, “D'Zing
céu”, dau tién xudt hién trong Toan hoc nay dugc dung
la khai niém khoa hoc chung.

c. Cac moé hinh Toan hoc ciia hién thuc

Mot trong nhiing phuong phap nhén thace hién thuc
khach quan bang Toan hoc, thun lgi nhit 1a xay dung
cac mo hinh Toan hoc cuia cac hién tugng dugc nghién
ctru. Chung ta hiéu m6 hinh Toan hoc dé 1a sy mo ta
gan ding mot 16p cac hién twong nao dé cua thé gisi
bén ngoai nho st dung ngdn ngir va cac ki hi€u Toan
hoc. Viéc xay dung cac mo hinh Toan hoc la phuong
phap hiru hiéu nhan thirc thé gidi bén ngoai, dy doan
cac hién tugng, diéu khién qué trinh khac nhau.

Phuong phap mé hinh héa dugc ung dung rong rai
trong nhiéu linh vuc khoa hoc khac nhau. Vi du: Khi
nghién ctru dao dong cua con lic vat 1i duoc thiét 1ap
mot mo hinh hién tuwong trong do6 ngu0’1 ta da bo qua luc
can cua khong khi, ma st tai diém treo, d6 mém déo
ctia ddy, kich thudc cua con lac. M6 hinh thu duoc goi
14 con lac Toan hoc. Trong do, kich thudc cua vat treo
ctia con lic Toan hoc xem bang khong (giao dong cua
cac diém vat chat), diy duoc xem tuyet d6i manh, luc
can ctia khong khi, lyc ma sét tai diém treo bang khong.
Tu do, thu dugc mo hinh Toan hoc cua hién tugng,

duogc dudi dang phuong trinh vi phan: ¢’ +§sin p=0.

d. Chirc ndng thanh t6 ciia ciia chire ndng mén Todn
trong gido duc STEM trong day hoc Todn phé thong

Trén co s phén tich ndi dung phuong phap luan dé
cép 6 trén va quan diém vé chirc ning mén Toan trong
mo hinh gido duc STEM: “Chuc nang cua mén Toan
trong gido duc STEM dugc biéu hién qua tu tuong két
n6i Toan hoc vai cac khoa hoc khac, Cong nghé va Ki
thuat” [7]. Ching t6i nhan thirc vé chtc ning thanh t6
ctia chtre ning mon Toan trong viée dinh hudng thiét ké
cac tinh huéng day hoc, trong hoat dong giai quyét van
dé ¢6 ndi dung STEM khi day hoc Toan & trudng trung
hoc phd thong, nhu sau:

Chirc ndng thir nhat: Pinh hudng thiét ké cac tinh
hubng c6 van d& STEM thong qua khao sat cac yéu to
vé luong, hinh dang khong gian cta cac sy vat hién
tuong trong thuc tién, xem xét cac quy luat van dong
cua cac doi tuong vat chét trong cac khoa hoc tu nhién,
cong nghé, ki thuét.

Vi du 1: M6t nguoi tho di sir dung mot 1at cit phang
di qua trong tAm va vudng goc v4i bé mit cta tim kim
loai ddng chét, phan bd déu, hinh khéi, mit day co dang
binh hanh. Két qua mong doi 1 hai tdm kim loai c6
cung khéi lugng (xem Hinh 1a, Hinh 1b).

DPé xem xét két qua mong doi cua nguoi thg cod dat
duoc hay khong phai hudng vao viéc van dung nhiing
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Hinh la. Tam kim loai

A M B

D M C

Hinh 1b. Hinh dang mat day cua tam kim loai va ldt
cat MN

tri thirc cia cac mon hoc ty nhién nhu Vit li, Ki thuat,
Cong nghé nham giai thich khéi luong hai tim kim loai
¢6 dang hinh hop duoc cit ra bﬁng nhau, cu thé: Kién
thirc khoa hoc Vit li: Goi O 1a diém can bﬁng vé luc cua
tam kim loai, nghia 1a néu dung day moc vao tam kim
loai ngay tai O treo 1én thi tim kim loai s& thang bang
(song song v&i mat dat). Néu li tuong hoa do day tam
kim loai xap xi bang 0 thi viéc xac dinh diém O néi trén
chuyén vé bai toan tim trong tdm cua hinh binh hanh
ABCD. Viéc chi ra hai tim kim loai ¢6 cung dién tich
mat day (S) c6 cing thé tich (V = S.h, S: Dién tich mit
day, h: Chiéu cao ttc 1a 46 day cta tdm kim loai) dan
dén hai tim kim loai ¢6 ciing khéi lugng (m = D.V, V:
Thé tich cta vat, D: Khdi lugng riéng cta chét) cho ta
di dén két luan cua vin d& ma tinh hudng dit ra.

Nhu vay, thong qua st dung céac ki hi¢u, ngobn nglr
Toan (md hinh hoéa, str dung cac tinh chét cta hinh binh
hanh, tam ddi xtrng cua hinh, cong thirc tinh dién tich,
cong thirc tinh thé tich) dé khao sat hinh dang, cau trac
ctia tim kim loai nham di dén két luan vé két qua mong
doi ctia nguoi tho, da dinh hudng cho viée thiét ké tinh
hudng day hoc Toan c6 ndi dung lién quan dén két qua
hai ménh d& Toan hoc ma ta thu dugc thong qua giai
quyét tinh hubng trén: Moi dudng thing di qua tim, cit
hai canh ddi dién cua hinh binh hanh ABCD thi chia
hinh binh hanh d6 thanh hai hinh thang c6 di¢n tich
bang nhau.

Vat déng chét c6 ciu trac dang hinh hop khi sir dung
cac nhat cit phiang di qua trong tAm cta khéi hop thi
chia vat d6 thanh hai hinh c6 thé tich bang nhau.

Tur vi du trén cho théy, viéc str dung ki hiéu Toan hoc
nhim mé ta ciu tric, nguyén li vin dong cua sy vat,
hién tuong lam bdc 16 tri thirc Toan an chua trong cac
tri thirc vé& su vat, hién tuong (tri thuc cac khoa hoc,
Ki thudt va Cong ngh¢). D6 chinh 1a chiic nang dinh
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D c

Hinh 2b. M6 hinh hoa

khung cua ban ndang

Hinh 2a. Tam kim logi

hudng cho viée thiét ké tinh hung day hoc Toan trong
md hinh gido duc STEM.

Chirc ndng thir hai: Giai quyét van dé trong céc tinh
huéng giao duc STEM nho st dung Todn hoc hoa. Thuc
hién chirc nang nay ctia mon Toan hudng hoc sinh vao
hoat dong phat hién van dé thong qua sir dung to hop tri
thirc cac moén hoc STEM sau d6 tién hanh chuyén van
dé sang mo hinh toan.

Vi du 2: Giai thich hoat dong cia dung cu dung dé
nang xe may (xem Hinh 2a, Hinh 2b).

Mot s6 van d& can giai quyét trong tinh hudng nay:
Vé phuong dién Vit li: Giai thich vi sao xe ning 1én
duoc; V& phuong dién Toan hoc: M6 hinh hoa hinh
dang ciia ban ning xe, giai thich hién tugng bang kién
thirc Toan hoc (Toan hoc hoa).

Dé giai quyét van dé trén, doi hoi gido vién phai c6
kién thuc lién nghanh nhu Toan, Vat li, Ki thudt va
Cong nghé.

Ki thuat - Cong nghé tham gia vao cdu tric cua su
vat: ban nang xe may dugc cAu tao co ban boi cac bd
phan: Ban nang, khung dé va bon thanh thép trong d6
c6 2 cap thanh thép dugc ghép song song voi nhau va
hai thanh khong duoc ghép song song thi cit nhau doi
mot tai trung mdi thanh (diém O). Lién két tai diém
giao nhau giira cac thanh thép, thanh thép véi dé va ban
nang dugc cau tric vong bi sao cho khoang cach giita
cac diém A, B; C, D; A, D; B, C c6 thé thay d6i. Kich
thity luc mot ddu duge gin vao khung dé dau con lai
gin vao doan thang ndi hai thanh thép song song (BD
va thanh con lai song song véi BD) sao cho thanh ndi
vuong goc voi BD.

Khoa hoc Vat li tham gia vao cAu truc hoat dong cua
su vat: Pé xe may dugc nang 1€n thi lyc tic dung cua
chiéc kich thuy Iyc tac dung gian tiép 1én ban nang phai
16n hon trong lyc cua xe may (lyc tac dung lén gia do
theo phuwong vudng goc vi mat san). Khi ha xe xudng,
chiéc kich thity lyc tac dung gian tiép 1én ban nang mot
luc nho hon trong luc cua xe. Khi do, trong lugng cua
xe 16n hon lyc tac dung cua kich, do vay xe dugc ha
xudng.

Hoat dong Toan hoc hoa trén co sé cac tri thire khoa
hoc Vat li, tri thuc K7 thudt - Cong nghé trong tinh
hudng trén nham giai thich nguyén li hoat dong cia
ban nang: Qua quan sat vt thé (ban nang) thuc hién



chuyén mé hinh thyc ciia ban nang sang mo hinh Toan
(Hinh 2b), st dung ki hi¢u va ngon ngir Toan dé mo ta
chuyén dong Vit li ciia ban nang. Cu thé: Xét tam giac
duoc tao boi ba diém C, O, B hay tam giac BOC, ta
c¢6: OB,0OC khong doi, khi chiéc kich tac dung mét luc

16n hon trong luc cua xe s€ lam cho goc BOC thay ddi
theo hudng tang dan vé dd 16n ctia goc, theo tinh chat
trong tam giac: Doi dién voi goc 1om hon s€ cd canh 16n

hon. Nghia 13, BC ting dan theo d6 16n clia goc BOC

qua cong thirc: BC?=0B? + OC? — 20B.0C.cos BOC .
Khi ha xe xuéng, chiéc kich thuy lyc tac dung lén thanh
OB mot lyc nhé hon trong lyc cia xe s€ lam thay ddi

d6 16n géc BOC theo huéng giam din. Khi d6, doan
BC giam dan theo hé thie BC? = OB? + OC? — 20B.

OC.cos BOC .

Chirc nang thir ba: St dung céc thao tac tu duy khai
quat hoa, triru tugng hoda, li tudng hoa st dung trong
mon Toan dé chuyén hoa cac hién tuong quy luat vé
luong ciing nhu hinh dang khong gian nham hinh thanh
cac kién thirc Toan hoc.

Vi du 3: Giai thich nguyén tic van hanh cia chiéc
kich (xem Hinh 3a).

Cong nang cua chiéc kich: Dung dé nang xe 0to, giai
thich nguyén tic hoat dong cua chiéc kich.

M&6 hinh héa: V& céu triic co ban ciia chiéc kich la
hinh thoi; Li tuong hoa: Xem do day cua chiéc kich xap
xi bang 0. Nhu vay, tir viéc xem xét hinh dang, nguyén
tac hoat dong bién chuyén dong quay cua truc BD thanh

AL e

Hinh 3a. Chiéc kich (Ding cho 6 t6)
A

C
Hinh 3b. M6 hinh héa chiéc kich

Ng6 Hong Huén, Nguyén Chién Thang, Dao Tam

chuyén dong tinh tién theo phuong AC (chuyén dong
Vit li-co hoc) cua chiée kich, dwa vé viée xét bai toan
cu thé sau:

Hinh thoi A BCD (xem Hinh 3b), c¢6 canh la a. xét
hai AABD va AABC theo dinh li cosin ta co:

BD?=AB?+ AD? — 2AB. BD.cosA = 2a* —2a CosA

)]
2AB. BC.cosB =2a* + 2a CosA
@)

Tu (1) va(2) suy raBD*+ AC?=2 a*>(3). Tt (3) suy ra
khi ta thay ddi d6 dai ciia doan thang BD thi d6 dai cua
doan AC thay doi ti 1é nghich véi d¢ dai doan th?mg BD.

V& nguyén li hoat dong cua chiéc kich: Bién chuyén
dong quay d6 1a thay doi do dai doan BD theo hudng
giam dan thanh chuyén dong thing thay doi do dai doan
AD theo hudng ting dan; ludn tudn theo cong thic (3)
va xe s€ duoc nang l1én.

Chitc nang thir t: Sau khi tao nén cac moé hinh Toan
hoc cua cac hién tugng, nguoi ta st dung cac mo hinh
do6 dé quay vé thyc tién thé hién kha nang (mg dung cac
két qua thu duoc trén co sé nghién ctru cac mé hinh nay.

Vi du 4: Ung dung cac khai niém vé: Cac ddi tuong
va quan hé cac dbi tugng nhu “diém”, “dudng”, “mit

AC2=AB?+BC? -

phang” “lién thudc” vao xdy dung tuong nha trong
kién trac.

Trong xdy dung, ngudi ta thiét ké coc tru vudng goc
v6i miat dat (Ta co thé xem mit nén 1a mot mat phfmg,
cac cot bé tong 1a mot dudng thing). Khi do, phuong
cua trong lyc cling 1a phuong cta ct. Vi vay, cot bé
tong ludn ¢ trang thai can bang vé luc (trang thai can

o

Hinh 5b: M6 hinh hoa Toan hoc cua hinh 5a
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bang bén viing). Qua hai cot vudng goc voi mit nén
(hai duong théng song song), ta xac dinh dugc mdt mat
phang vudng goc voi mat dat.

Nguoi thg xay su dung mot soi day (xem Hinh 5a)
ndi v6i hai cot bé tong, sau d6 tién hanh xay cac hang
gach sao cho mép ctia vién gach nam trén duong thang
cua soi day. Néu ta xem vién gach la mot diém, soi day
la duong thang. Khi d6, cac vién gach déu thudc mat
phang tao boi hai cot a, b. Soi day (duong thing AB)
ndi hai cot thudc mit phing (a, b) nén cac diém thude
mép day (thudc duong thang AB) déu thudc mit phang
(a, b) (xem Hinh 5b). Do d6, buc tuong dugc dung 1én
theo cach trén luén vudng gdc v4i mat san.

3. Két luan

Nghién ctru dd gop phan lam sang to tri thirc luan
trong gido duc STEM, nhin nhéan gido duc STEM theo
phuong phép ludn cta Toan hoc budce dau nghién ctru
da lam boc 16 cac chlrc nang thanh td cua chirc nang
mon Toan. Trong d6, chirc niang thanh t ndi bat chirc
nang nhan thuc hién thuc khach quan thong qua Todn
hoc hoa céc tinh hudng c¢6 van dé gido duc STEM, chirc
nang két ndi tu duy Toan hoc véi cac loai hinh tu duy
cua cac khoa hoc khac trong giao duc STEM. Qua do,
gop phan dinh hudng thiét ké cac tinh hudng day hoc
Toan theo mo hinh gido duc STEM, phat trién nang luc
cua ngudi hoc.
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ABSTRACT: STEM education at the high school level is being piloted in Vietnam.
Approaching the STEM teaching model is of interest to many researchers. In
this study, we analyze and clarify several contents, including: Knowledge about
the object of Mathematical methodology, including the object of Mathematics, its
relationship with other sciences, and its connection in practice; Especially building
concepts of elemental functions of Math function and exploiting its elemental
functions to clarify the reason Mathematics penetrates other sciences, such as
Physics and some other sciences, explaining phenomena in sciences and real life;
And exploiting and applying Math knowledge hidden in Science, Engineering, and
Technology knowledge to contribute to the direction of Math teaching design in the
STEM education model and solve problems with STEM content.
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