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Bai b&o nay 14 su tiép noi ciia bai bao “Nghién citu mét do dan day hoc cic ham so
tuan hodn bang mé hinh héa trong mdi trieeng hinh hoc déng (phan 1) “[2]. Trong [2],
chiing t6i da trinh bay nhitng lwa chon su pham ciia do an day hoc va két qua cia budi
thue nghiém thir nhatgom cdc tinh ’hUOng 1 va 2. Trong bai bao nay, ching t6i sé #inh bay
chi tiét ngi dung va két qua ciia buoi thuc nghiém thir hai (finh huong 3).

Tir khéa: hién tuong tuan hodn, ham sb tuan hoan, md hinh héa, hinh hoc dong.

ABSTRACT
Studying a project for teaching periodic functions
by modeling in dynamic geometry environment (Part 2)

This paper is a continuation of the article "Studying a project for teaching periodic
functions by modeling in dynamic geometry environment (Part 1)" [2]. In the first part, we
present the pedagogical options of the teaching project and the results of the first
experimental session consists of situations 1 and 2. In this paper we will present in great
details the content and results of the second experiment (situation 3).

Keywords: periodic phenomena, periodic functions, modeling, dynamic geometry.

1. Nhic lai két qua budi thue nghiém thir nhét

O budi thyc nghiém thir nhat, hoc sinh da 1am viéc véi hai tinh huéng 1 va 2 dé
xay dung mo hinh hinh hoc trong Cabri biéu dién du quay, cabin cia M va truc thoi
gian. [2]
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O déy, duong tron biéu dién cho du quay va diém M biéu dién cabin cia M trén
du quay. Tia Ax biéu dién truc thoi gian, diém P di dong trén tia Ax diéu khién chuyén
dong cua diém M trén duong tron. Do dai AP1 tuong ing v6i mot vong cua cabin M;
do dai AU tuong Gng voi su chuyen dong cua M trén duong tron trong 1 phut tinh tur
diém I, nghia 12 khi P di chuyén tir A dén U thi n6 diéu khién chuyén dong cua diém M
trong 1 phat tinh tu L

2. Phan tich chi tiét budi thwe nghi¢m thir hai

Budi thyc nghiém thtr hai dugc t6 chirc xoay quanh tinh huéng 3. Tinh huong nay
dwa vao ciu hoi vé nhirng thoi diém ma cabin duoc chiéu sang boi mot tia sang chiéu
séng ting dot. Bai toan trong tinh hudng nay duoc phat biéu tong quat nhu sau:

Mot vong du quay kéo dai T phat. Cir m phut tia sang chiéu sang trong n phut dé
chiéu séng mét vi tri L - noi cac cabin di qua (& d6 cao h). Néu mot cabin duoc chiéu
sang khi n6 di qua vi tri L thi ngudi ngdi trén cabin s& thang mot vong mién phi.

Cau hoi:
+ M ¢6 thang 1 vong mién phi khéng ? Néu co, sau bao nhiéu vong choi?
+ M c6 thé thang thém nhiing lan khac khong ?

~ Trén man hinh Cabri Xuét hién md hinh trung gian C da duogc xay dung trong tinh
huong 1 va 2. Ngoai ra, c6 mot doan thang biéu dién mat dat (xem hinh 2).

Cblm - [$3-P1-binome.cnv I
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Hinh 2. Man hinh Cabri khi bar dau finh hudng 3

Tinh hubng nay dua vao cau hoi vé sy triing khop ciia hai hién tuong tuén hoan 1a
cabin M & vi tri L (chu ki T pht) va den dugc chiéu sang (ctr m phat chiéu sang trong
n phat). Hé giai quyet bai toén nay doi hoi phai thao tac trén hai chu Ki cua hai hién
tuong Va lam tién trién m6 hinh trung gian cua cac tinh hudéng 1 va 2 vé mét mé hinh
ham s6 tinh toén dugc.

Cau tra 16i cua tinh hudng phy thudce Vao bo 4 gia tri (T, n, m, h). Trong bo bén
nay, thoi gian cia mot vong dugc chung toi c¢b dinh 12 5 phit va thoi gian chiéu sang
cua tla‘sang 1a 1 phait. P 4n quan tAm dén su thay d6i cua cdp gia tri (m, h). Cap (m, h)
nhan lan luot cac gia tri (3 phat, 35 m) ¢ pha 1 va (4 phat, 20 m) & pha 4.

Chung t6i tdm tét su lwa chon gié tri cua cac bién trong pha 1 va pha 4 trong bang
Sau:
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Bdng 1. Cac lya chon khac nhau trong pha 1 va pha 4

Thoi diém Thoi diém
T | n | m| h |trung khép dau | trung khép tiép | Pwong hinh sin
tién theo
Pha 1 s | 1 3 | 35 | gan (vOng thir 2) sau 3 vong khong cho trudc
Pha 4 4 | 20 | xa(vongtht4) sau 4 vong cho trudc

Thuc nghiém duoc tién hanh thanh 5 pha trong thoi gian 2,5h. Trong pham vi cho
phép cua bai bao, chung toi chi tap trung vao phan tich cac phalva4 nham lam rd viéc
sir dung tinh tuan hoan ciia cic hién tuong va su n6i khép gitta hai mo hinh C va O.
Sau day 1a cac chién lugc co thé dé giai quyét bai toan vé sy trang khép.

- Chién lugc d6 thi mét chiéu

o Tia > duong tron : thoi gian tuyén tinh duoc chuyén thanh thoi gian quay vong
trén duong tron

+ Péanh dau trén duong tron Mot diém L & vi tri ma tia sang chiéu sang ;

+ Tim trén duong tron nhing cung biéu dién khoang thoi gian chiéu sang cua tia
sang;

+ Tim thoi diém trang khop dau tién: diém L thudc vao mot trong nhimg cung
biéu dién khoang thoi gian chiéu sang cua tia sang.

Trong Cabri, chién luoc nay doi hoi phai phan biét cac cung duoc (va khong
dugc) chiéu sang, dong thoi can tinh dén cac vong khac nhau cua du quay. Vi vay,
chién lugce nay doi hoi kha nhicu thao tac va thoi gian.

Trong mbi truong gidy but, chién lwoc ndy it kho khan hon véi diém L duoc dit
tuong doi trén duong tron va cac cung duge danh dau boi viée do nhicu nét but Ién
cung. Chung ta sé thay diéu nay trong cac san pham cua hoc sinh.

e Duong tron > Tia: thoi gian quay vong dugc chuyén thanh thoi gian tuyén tinh
trén mot tia

+ Pat diém L trén duong tron;

+ Tim trén truc thoi gian cac doan thiang biéu dién khoang thoi gian chiéu sang
Cua tia sang;

+ Di chuyén diém P trén truc thoi gian, tim thoi diém tring khép: diém M triing
voi dieém L va diém P thudc vao mot trong cac doan thang biéu dien khoang thoi gian
chiéu sang cua tia sang.
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#5 Cabri Il Plus - [MIRA-Situation3-1.fig *]
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Hinh 3. Pdnh dau thoi gian chiéu sang Ciia tia sing trén truc thoi gian
- Chién lugc db thi hai chiéu: thoi gian myén tinh va do cao
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+ Tim trén truc thoi gian cic doan thang biéu dién khoang thoi gian chiéu sang
Cua tia sang;

+ Dyng anh cta cac doan thang ndy & d6 cao h;

+ Dung nhimg doan thing vudng goc véi truc thoi gian vai gbc 1a P, di qua diém
M’ sao cho PM’ = HM (véi H 1a hinh chiéu cia M 1én doan thang biéu dién mat dat).
Vét ctia cac dau mat M’ (nhan dugce trong Cabri) 1a mot duong hinh sin;

+ Hoanh d¢ giao diém ciia cac doan thiang biéu dién khoang thoi gian chiéu sang
cua tia sang va duong hinh sin la cac thoi diém trung khop.

8 Cabri Il Plus - [MIRA Situatinn3-5.fig *] FEX
{E) Fichier Edition Options Session Fenétre Aide NEE]
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Hinh 4. Chién luoc dé thi hai chiéu trén man hinh Cabri
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Chién lugc “dd thi hai chiéu” khé xuat hién vi n6 tham chiéu vao md hinh O
trong khi qué trinh md hinh héa ¢ budi 1 4 xay dung mé hinh C. Tuy truc thoi gian tao
thuan lgi cho budce chuyen qua md hinh O nhung nhing phan tich sach gido khoa cua
chiing t6i d4 chi ra rang ki thuat thyc hién budc chuyén nay hoan toan viang bong ké ca
& 16p 12 khi cac dao dong diéu hoa dugc dua vao.

A 9y

Ddi v6i chién luge “dd thi mot chiéu”, hai 1o giai trong Cabri (duong tron > tia
trong Cgbrl va tia > duong tron trong Cgbrl) kho thuc hién vi phai thuc hién chuyén s6
do. Chién lugc tia > duong tron trén giay it kho khan hon vi nd su dung tri gidc d€ dét
diém L trén duong tron va danh dau nhirng cung biéu dién khoang thoi glan chiéu sang
cua tia sang. Tuy vay, n6 dt ra cau hoi vé sy chinh xac cua vi tri L va cac cung. Chlen
lugc nay dya trén mo hinh C da xay dung trong budi 1 va ching ta c6 thé du doén ring
no s€ chiém uu the.

Viée tra 101 cau hoi “M c6 thé thang thém nhiing ldn khdc khong ?” d0i hoi phai
st dung tinh tuan hoan cua cac hién tuong.

2.1. Phan tich két qud pha 1
~ Chung tai trinh bay trong bang sau nhitng chién luge duoc s dung boi hoc sinh
deé tim cac thoi diém trung khop
Béng 2. Cac chién liwpc xudt hién trong pha 1

Chién lwgc Nhom

Tia — duong tron trong
Cabri
Tia — duong tron trén
giay
Puong tron — tia trong
Cabri

Do thi hai chiéu -

1

Do thi
mot
chieu

2,3,5,6

4

Céac nhom 1, 2, 3 va 6 sir dung duong trdn nhu 1a duong di cua cabin M dé tinh
quang duong di duoc theo thdi gian. Pudng tron duoc chia (mot cach twong dbi) thanh
5 phan, HS dung but dé danh dau va ¢ém cac vong khac nhau. Day 1a bang chimg cua
viéc str dung tinh tun hoan.

Hinh 5. Gidy nhdp ciia nhém 6
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Chéng han, sau day la cau tra 161 cia nhom 1 :
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Hinh 6. Cau tra loi ciia nhom 1

Nguoc lai, nhdm 4 14p luan trén qudng duong cabin M di dugc doc theo tryuc thoi
gian trong Cabri:

o] B [l 7]

dow

Result: 13.06 cm
327cm
M Result 9.80 cm

lem

Hinh 7. Man hinh Cabri cua nhém 4
Cau tra 161 cia nhdm 4:

Tra loi va gidi thich cdu trd 167 ctia em :
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Hinh 8. CAu tra loi ciia nhom 4
Nhu véy trong pha ndy, chi ¢6 chién luoc d6 thi mot chiéu xuét hién. M6 hinh C
(M6 hinh da dugc xay dung trong Cabri) dugc uu tién sir dung bdi hoc sinh. Tuy nhién,
kho khan trong viéc danh dau cac cung bicu dien khoang thoi gian chi€u sang cua du
quay dan dén 4/6 nhom tir bé moi truong Cabri va chuyén hinh V€ sang giay.
Su tuan hoan dugc khai thac bél}g cach thu hep thoi gian vao mgt khong gian xac
dinh 1a duong tron chir khong khai trién hoan toan theo truc thoi gian (trir nhoém 4).
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TOm lai, & thoi diém nay, chi c6 hai nhom 1 va 4 st dung dong thdi tryc thoi gian
va md hinh C. Chién lugc do thi hai chiéu hoan toan khéng xuat hién. Thé nhung, su
noi khép gitra C va O lai d0i hoi sy xuat hién cua do thi hai chiéu. Vi vay, ching t6i
xay dyng cac pha trung gian (pha 2 va pha 3) dé dua vao d6 thi do trong Cabri trudce
khi tao ra sy canh tranh gitra hai mo6 hinh C va O trong pha 4. Do khudn kho c6 han cta
bai bao, ching tbi bé qua viéc phan tich chi tiét hai pha nay.

2.2. Phan tich két qud pha 4

Cau hoi dt ra trong pha nay twong tu nhu pha 1 nhung gia tri cua cap (m, h) la
(4, 20) lam cho thoi diem triing khop dau tién xa goc thoi gian (¢ vong thir 4). Dicu nay
tao thuén lgi cho viéc sir dung tinh tuan hoan cta cac hién tugng.

Sau day la yéu cau dat ra cho HS :

Ngudi quan li du quay quyét dinh thay d6i chiéu cao cua tia sang 1a 20 m & phia
bén phai du quay. Ctr 4 phut tia sang chiéu sang trong 1 phut.

Céu hoi:

M c¢6 thing mot vong mién phi khong? Néu co, sau bao nhiéu vong choi?

M c6 thé thang thém nhimg lan khac khong?

0 day, chién lugc do thi mot chiéu s& khd thuc hién hon trong pha 1 vi sy két hop
cta viée dém dong thoi s6 vong va cac cung biéu dién khoang thoi gian chiéu sang cua
tia sang.

~ Ngoai man hinh Cabri, hoc sinh dugc phat mét to gidy bicu dién duong di cua
diem M’* trong hé truc toa do Dé-cac véi 3 cung dugc v& va chd trong cho 2 cung
khac. C4c truc thoi gian va d6 cao cia cabin dén mat dat duoc dat tén.

Hinh 9. Pé thi biéu dién dwong di cia diém M’
Viéc phat d6 thi hinh sin trong pha nay c6 thé khuyén khich hoc sinh sir dung dé
thi gan vai md hinh O hon 1a sa dung mé hinh C. Nhu vay, pha nay tao ra mot sy ngat
quang Véi cac pha trude vi cac pha trude da cho san mé hinh C.

Trong mdi trudng gidy bat, chién lwgce ndy can phai quay tré lai cung dau tién sau
3 cung (15 phat) hodc 1a kéo dai do thi vai it nhat mot cung nhu trong hinh sau day:
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Hinh 10. Chién lwgc do thi hai chiéu trong pha 4
Tuong tu nhu trong pha 1, chién luqc‘dé thi hai ’Chiéu 14 chién lugc toi wu vi nd
cho phép tong quat hoa bai todn ma khdng can lap lai tat ca qua trinh.
Chlng t6i tom tat cac chién lugce dugc HS sir dung trong bang sau :
Bdng 3. Cac chién lipc xudt hién trong pha 4

Chién lwgc Nhom
A . | Tia — duong tron trong
DOthi | cabri -
m.('it Tia — duong tron trén | 2, 3, 4, 5,
chieu e
gidy 6
Do thi hai chiéu 1

Trong pha nay, mic du do thi biéu dién d6 cao cia cabin M theo thoi gian d4
dugc cho san, ching ta van thay sy thong tri cua chién luoc d6 thi mét chidu. Khdng co
bt cir ddu vét nao dé lai trén do thi cua cac nhom 2, 3, 4 va 6. Vi cac nhom nay, d6 thi
duogc cho chi 1a mot phuong tién minh hoa chir khong duoc khai thac dé giai quyét bai
toan. Nhom 5 d4 sir dung do thi dé tra 10i cAu hoi vé d6 cao va thoi gian (phan dau caa
pha 4). Tuy nhién, véi bai todn vé su tring khop, nhém nay quay tré lai chién luoc do
thi mot chiéu (v& dudng tron trén gidy).

Chi c6 nhom 1 sir dung d6 thi hai chiéu trong pha nay. Hoc sinh mé rong db thi
thém mot cung va chia mdi cung thanh 5 phan (dwa theo cac 6 vudng chia do trén to
gidy) twong wng véi 5 phit.
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W o 4

Pudng ma diém M’ vach nén

T

‘Thoi gian tinh bang phut

Hinh 11. Ddu vét trén do thi ciia nhém 1

Cac khodng thoi gian chiéu sang cua tia sang dugc danh dau trén d6 thi (ki hiéu
L). Chung ta thiy & day hoc sinh mac sai lam vé& mdi lién hé giita cac dai luong bién
dqu thé hién trén do thi ya vé cach doc gac gia tri cua céc dai luong trén dd thi. Céc
sai lam nay chung t6 sy noi khdp khong day du gitra cac mo hinh C va O ¢ hoc sinh.

Tuy nhién sau d6, nhom nay tur bo viéc str dung duong hinh sin dé thuc hién viéc
dan trai thoi gian trén nhirng doan thang song song.

-
v L W M; Uy

Hinh 12. Gidy nhdp ciia nhém 1

Nhu viy, chién luge ma nhdm ndy sir dung 1a chién luge d6 thi hai chiéu (thoi
gian theo cac doan thang va s6 vong).
Chung t6i mudn minh hoa san pham ctia nhom 2, mot trong bén nhoém vé trén
giay nhap duong tron dé thuc hién chién luge do thi mot chiéu.

22



Tap chi KHOA HOC DHSP TPHCM Nguyén Thi Nga

AMN

Hinh 13. Gidy nhdp ciia nhém 2

Puong tron thir nhat duge sir dung dé biéu dién dudng di ctia cabin M véi vi tri
cua diém D (L) ¢ d6 cao 20 m. Cac duong tron khac dugc st dung d¢€ danh dau va dém
cac khoang chiéu sang cua tia sang (T: tat, S: sdng). Chién lugc nay cho phép nhom 2
dua ra cau tra 161 dang (M thang sau 4 vong choi). Nhom 3 cling c6 chién luge tuong
tu va cho céu tra 101 dung. Con lai nhom 4, 5 va 6 chi sir dung 1 duong tron duy nhat va
ho cho két qua nham lan vi cac kho khan cua viéc dém dong thoi s6 vong va cac cung
biéu dién khoang thoi gian chiéu sang cua tia sang trén cung 1 duong tron.
2.3. Két lugn ciia budi thir hai

Viéc thuc nghiém d6 4n d4 chi ra ring bai toan vé sy tring khép giira hai hién
tuong tuan hoan dugc chon 1a hop thirc dé xem xét tinh tuan hoan ciia moi hién tugng
dugc nghién ciru va thao tac véi chiing. Hon nira, thyc nghiém nay ciing cho thay rang
hoc sinh nhan biét va sir dung dugc Su tuan hoan dudi nhiéu hinh thirc khac nhau.

+ Tuan hoan theo c4c vong trén duong tron, thoi gian roi rac, md hinh C;

+ Tuén hoan theo cac doan théng trén mot tia dugc chia dg, thoi gian tuyén tinh
lién tuc;

+ Tuan hoan theo cac cung cia dudng hinh sin, thoi gian tuyén tinh lién tuc, md
hinh O;

+ Tuan hoan theo cac doan thang song song, thoi gian tuyén tinh roi rac.

Budc chuyén tir mot trong hai mé hinh C va O sang mé hinh con lai dugc dién ta
d6i véi bién thoi gian bang mot sw dan ra hay gap lai. Trong thé ché day hoc phd thong
0 Viét Nam, su dan ra duogc thé ché hoa véi duong théng thoi gian (d6 thi cua cac hién
tuong bién thién theo thoi gian). Nguoc lai, sy gép lai chi ton tai ngﬁm 4n qua viéc
quén duong thang thuc quanh duong tron lwong giac (chuong trinh toan 16p 10). B 4n
day hoc nay cho thiy rd su gap lai thoi gian trén dudng tron boi vi trong moi trudng
hinh hoc dong Cabri, sy diéu khién diém M (di chuyén) boi diém P (thoi gian) tao ra
kha nang doc thoi gian trén duong tron. Viée gip lai thoi gian trén duong tron nay
duoc thyc hién bang su phén tich thanh s vong. Diéu ndy gay ra sy roi rac cua thoi
gian ma su hinh thirc héa né gén lién v6i modun sé hoc vé mit ngir nghia.
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3. Kétluin chung

Thyc nghiém d6 4n su pham cho thiy tiém nang cua cac phan mém hinh hoc
dong trong viéc day hoc mo hinh hda ¢ truong pho thong. Moéi truong hinh hoc dong
Cabri sur dung trong d6 an cho phép thiét 1ap mo hinh trung gian C, khai thac né va lam
tién trién n6 dan dan theo qua trinh md hinh héa.

Thyc nghiém cho thay su kho khan cua hoc sinh trong budc chuyén tor mo6 hinh C
sang mo hinh O vi n6 doi hoi phai tach dai lugng dugce chon & mo hinh C dé dat trén
truc thr hai cia mot hé truc toa do Be-cac cd mot truc xac dinh 1a truc thoi gian.

Do 4n tao ra mdt cach tlep can méi vé cac ham sb luong giéc, tao ra su ngat
quang véi cac thyc hanh cua thé ché, vi ham sb luong gidc ndy sinh tr mét qua trinh
mo hinh hoa tinh huong ngoai toan hoc. O day, cac kién thirc vé sy tuan hoan duoc xay
dung nhu 1a san pham ctia mot qua trinh todn hoc hoa mot hién tuong thuc té, d6 1a cac
hién tuong tuan hoan theo thoi gian.

D0 4n d4 tao ra hai sy ngat quang dbi véi hop dong cua thé ché trén cac ham sb

- Biéu dién dong cia ham s6 trong mot moi truong tin hoc (budi thir 1);
- Ham s 1a két qua ctia qué trinh md hinh héa (budi thir 2).

Viéc thuc nghiém d6 an da ching t6 hiéu luc ciia cac rang budc thé ché trén hoat
dong cia moi sy pha vd nay.

Nghién ciru d6 4n dan chiing toi dén viéc dat ra cau hoi vé kha ning day hoc lién
moén Vat li — Toan duoc xay dung quanh nhiing tinh hudong chira dung mét qua trinh
mo hinh hda toan hoc cac hién tuong dugce nghién ciru trong vat li. Nhiing tri thirc toan
hoc va vat li nao cé thé dugc tao nén tr mot qua trinh mé hinh hda ngoai todn hoc
trong cac diéu kién thé ché hién tai? Nhing t0 chirc praxéologie (hon hgp toan-vat Ii)
nao ma thé ché ¢ trung hoc can xay dung dé day hoc mé hinh hda toan hoc ?

M’ nam trén duong théng di qua P'va wudng goc Vi truc thoi gian sao cho PM” = MH véi H 1a hinh chiéu
cta M [én duong thang biéu thi mat dat.
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