SU DUNG PHAN MEM CABRI 3D TRONG MOT SO TINH HUONG
DAY HQC KHAI NIEM VA PINH Li CUA HINH HQC
KHONG GIAN LOP 11

B Nguyén Thanh Hai | T6 Toan
1.1. Phin mém Cabri 3D va cic chirc niing ciiané

Phan mém Cabri 3D 1a phan mém hinh hoc c6 phién ban khong gian dau tién duge
viét vao thap nién 1980 tai Phap. Sau khi cai dat giao dién lam viéc ctua Cabri 3D c6 dang
nhu hinh dudi day [11,12].
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Hinh 1

Cabri 3D ¢6 cac cong cu xac dinh cac ddi tuong co ban nhu diém, dudng thing, mat
phéng, hinh chép, hinh try, hinh nén, hinh cau; cac mdi quan h¢ hinh hoc co ban nhu quan
hé lién thudc, quan hé song song, quan hé vudng goc; cac phép bién hinh, phong to, thu
nhd, kéo gian hinh; cic cong cu dung céac ddi tuong hinh hoc méi trén co s¢ cac ddi tuong
dd c6 nhu vudng goc, song song, mit phang trung truc, trung diém, tong cac véc to.... cc
chtrc nang soan thao nhu cit, chép, dan, x0a,... cua Cabri 3D ciing tuong tu nhu céc phﬁn
mém soan thao khac trong méi truong Windows. Chirc ning “cau kinh” thay ddi goc nhin,
di chuyén cac ddi tugng hinh hoc, cho hinh chuyén dong gitip chung ta c6 thé quan sat
hinh & nhiéu gbc do, vi tri khac nhau nhung cac bt bién, cac rang budc trong mét hinh
khong thay doi. Hinh duoc cap nhat theo cac thay ddi cua yéu té co s&, hinh hoc “dong”



didu nay s& hd trg déc luc cho phat hién cac tinh chat chung cia mot hinh. Ngoai ra co rat
nhiéu chirc ning khac cua Cabri 3D hd trg dic biét cho viéc dung hinh nhu chirc ning che,
hién, chirc nang hoat ndo va tao vét, chuc nang quay tu dong, chirc nang hién lai cac budc
dung hinh, chirc nang thay ddi thudce tinh do hoa cua doi tuong.

Véi cac cong cu va chirc ning wu viét nhu trén ta co thé két luan ring phian mém
Cabri 3D 1a mét trong nhitng phdn mém hd tro viée day hinh hoc khong gian tbt. Véi viéc
stt dung Cabri 3D gido vién c6 thé thao tac dan dit cac tinh hubng day Hinh hoc khéng
gian mot cac ty nhién, truc quan, sinh dong, phat huy tinh chu dong, tich cuc cua hoc sinh
dé qué trinh day hoc dat hiéu qua cao nhat.

1.2. Sir dung phan mém Cabri 3D trong mét so tinh hudng day hoc khai niém, dinh
li ciia hinh hgc khong gian 16p 11

Sau day, chiing t61 sé& thiét 1ap mot s6 tinh huéng day hoc khai niém, dinh 1i dién hinh.
Céc tinh huéng ndy nam trong chuong trinh sach gido khoa hinh hoc 11 ban co ban [1].

1.2.1. Tinh huéng 1: Piém thuéc mdt phang

Khai niém diém thudc mit phang 1a mot trong nhitng khai nién co ban ban dau cua
Hinh hoc khéng gian. Khai niém ndy nam trong bai “dai cuong vé dudng thang va mit
phang” ciia Sach gido khoa Hinh hoc 11 Co ban. Pé day hoc sinh khai niém nay gido vién
thue hién cac budc nhu sau.

M6 phan mém Cabri 3D. Dung cong cu diém ‘ : ‘ dé dung diém 4 khong thudc mat
phang co s¢ (P) va diém B thudc mat phang (P) cho hoc sinh quan sat, hoc sinh sir dung
chirc nang cau kinh dé quan sét hinh & cac goc nhin khac nhau. Sau d6 gido vién dit cau hoi
dé hoc sinh phat hién van dé.

GV: Piém nao thudc mit phang (P) diém nao khong thuéc mat phing (P)?

HS: Piém B thudc mit phang (P), diém A khong thudc mit phang (P).

Nho chie ning cau kinh cta Cabri 3D ma ta c6 thé thay ddi cac goc nhin khac nhau
tir 46 hoc sinh rut ra két luan mot cach tu nhién 1a B C (P) A @ (P). Gido vién co thé chi
vao diém A gitr chudt trai va ré chudt dé cho diém A di chuyén tir d6 hoc sinh c6 thé quan
sat vi tri tuong dbi ciia diém A v6i mit phang (P).



2.2.2 Tinh huéng 2: MGt phing qua ba diém phdn bi¥%t

Gi4o vién dit van dé: Nhu chung ta da biét, qua hai diém phan biét cho trudc thi xac
dinh duy nhat mot duong thang. Vay can it nhat bao nhiéu diém phan biét dé xac dinh duy
nhat mot mat phéng?

Mo file Cabri 3D thiét ké sdn vé cac mat phang di qua hai diém phan biét cho hoc
sinh quan st sau d6 néu cac cau hoi mang tinh chét goi y van dé cho hoc sinh tra 1.

GV: C6 bao nhiéu mit phiang di qua hai diém phan biét 4, B ?

HS: Bang quan sét truc quan cac em thay duoc ngay c6 vo sd mit phang di qua hai
diém 4, B.

GV: Vay néu thém diém C khong thang hang véi 4, B thi lidu mit phang di qua ba
diém A4,B,C c¢6 con vo sb khong?

Hinh 3 Hinh 4
St dung cong cu L= mit phing, kich chudt tai ba diém phan biét trong khong
gian ta dugc mit phang di qua ba diém. Ky hiéu ba diém ma mit phang di qua 1a 4, B, C
da dung 12 (4BC). Sau d6 cho hoc sinh thuc hién lai cach dung mit phang khac ciing di
qua ba diém 4, B, C 0, két qua 1a cic mat phang nay tring nhau va déu 1a (4BC). Tir d6
hoc sinh rat ra két luan:
HS: “C6 mét va chi mot mdt phang qua ba diém khong thang hang”.

2.2.3 Tinh huéng 3: Giao tuyén cia hai mdt phdng

Str dung cong cu | * . (diém) dung ba diém 4, B, C phan biét sao cho 4 thudc mat
phang co s& (P) con B, C khong thudce (P) va BC khong song song voi (P). Khi d6 ta co
mit phang (4BC). Gido vién dit cac cau hoi néu van dé cho hoc sinh.

C

Hinh 5




GV: Mit phiang (4BC) va (P) ¢6 bao nhiéu diém chung?
GV: Mit phang (4BC) va (P) con diém chung nao khac ngoai diém A4?
Huéng dan hoc sinh ding cong cu | =

(duong thang) dé dung duong thang di qua
B,C. Sau d6 cho cac em st dung tiép cong cu L= 3 tim giao diém cua BC vdi (P), giao
diém nay chinh 13 diém chung thi hai ciia mp(4BC) va (P). Tir d6 hoc sinh rit ra két qua
mot cach tu nhién la:

HS: “Néu hai mdt phdang phdn bi%t c6 mét diém chung thi ching con c¢6 mét diém
chung khac nita”.

A=y

Kich chuét vao cong cu chon mat phéng , chon ba diém 4,B,C ta c6 mat

phang (4BC). Chon chirc niang giao tuyén ’ - ‘ , chon mit phang (4BC) va (P) ta co
duong giao tuyén ciia (4BC) va (P).

HS: Quan sat, rat ra nhan xét sau: “Néu hai mdt phang phdn bi%t ¢é mot diém chung
thi chiing c6 mét dwong thang chung di qua diém chung dé.”

GV: “Duong thiang chung dé goi la giao tuyén cia hai mdt phang”.

GV: Chu y, dé tim giao tuyén cua hai mit phing (¢} va(f) ta tim hai diém chung phan

biét ctia hai mat phang d6. Pudng thang di qua hai diém chung nay 13 giao tuyén can tim.
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2.2.4 Tinh huéng 4: Pinh Iy vé giao tuyén ciia ba mdt phang phén bi¥t

Gi4o vién mo Cabri 3D. Dung cong cu mit phang =2 dé dung hai mat phang (P) va
(0) cat nhau theo giao tuyén ¢ (St dung coéng cu giao tuyén & 4 tim ¢). Dung cong cu

duong thang, dung duong thing a trong mit phing (P) va duong thang b trong mat
phing (Q). Sau d6 gido vién dat mot sb cau hoi goi ¥ van dé dé hoc sinh phat hién.

GV: Buong thang a va b c¢6 nhiing vi tri twong ddi nao?

Dung cac cong cu trong Cabri 3D dich chuyén a va b dé ching cét nhau. Sau d6 huéng

hoc sinh dung cong cu L:m‘ giao diém dé tim giao diém cua a va c, giao diém cua b va c.



GV: Nhan xét vé vi tri cua cac giao diém vira tim duoc?

HS: Cac giao diém vira tim dugc tring nhau va cling nam trén duong thang c, hay
a,b,c déng quy.

GV: Huéng dan hoc sinh dich chuyén a va b dé a//b va ding cong cu trong Cabri
3D kiém tra vi tri twong ddi cua a, b va c.

HS: Kiém tra thiy a, b, c d6i mot song song.

Hinh 7

GV: Luu ¥: a,b cit nhau hoic song song thi ludn xac dinh mot mit phing, khi d6 dat
(R)=(a,b) 9 , 9 ,

GV: Mit phang (R) cat hai mat phang (P) va (Q) theo hai giao tuyén phén biét nao?
Khi d6 cac giao tuyén nay c6 mdi quan hé nhu thé nao véi nhau?

HS: Mit phang (R) cat hai mat phang (P) va (Q) lan lugt theo hai giao tuyén phan
biét 13 a va b. Cac giao tuyén ndy cit nhau hodc song song véi nhau.

GV: X¢ét truong hop hai dudng thiang a va b cit nhau. Khi d6 a,b va giao tuyén ¢ cta
(P) va (Q) théa man diéu kién gi?

HS: Khi d6 ba duong thing a, b va “dong quy”.

GV: Xét truong hop hai duong thing a va b song song véi nhau. Khi d6 a,b va giao
tuyén ¢ cta (P) va (0) thoa man diéu kién gi?

Hinh 10

Sau khi quan sat, tu duy, suy ludn cac em rut ra két luan sau:



HS: Pinh li “Néu ba mdt phang phdn bi%it déi mét cat nhau theo ba giao tuyén phén
bi%t thi ba giao tuyén dé hodc la dong quy hodc la déi mét song song véi nhau’”.

P)n@)=c _
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R)N@Q)=b

2.2.5 Tinh huéng 5: Diéu ki%in dé dwong thang song song véi mdt phang

Gi4o vién mé phan mém Cabri 3D d3 chudn bi. Dung coéng cu |~ dudng thing dé
dung duong thang » < (P). Dyng diém M bat ki trong khong gian bang cong cu diém = ..

GV: Khi d6 vi tri twong ddi giira M va (P) say ra nhitng truong hop nao?.

HS: C6 hai kha nang, M thudc (P) va M khong thudc (P).

GV: Huéng dan hoc sinh ding cong cu = dudng thang va cong cu | *# . song
song dé dung duong thang a qua M va a//b.

GV: Em hiy nhén xét vé vi tri twong ddi ctia dudng thang a va mit phang (P) khi M
nam trong (P) va M khong nam trén mit phang (P)?

HS: Néu M nam trong (P) thi a nam trong (P). Néu M khong thudc (P) thi a//(P).

/ Hinh 11 Hinh. Sy phat hién ciia ngojoi hoc

Sau khi hoc sinh da tra 161 dugc cau hoi trén, hoc sinh rut ra dinh 1y:
HS: Pinh li: Néu duwong thiang a khéng nam trong mdt phang (P) va a song song voi
dwong thang b nam trong (P) thi a song song véi (P).

allb,ac (P )
bc(P) :>a//(P)

2.2.6 Tinh huéng 6: Pinh li Talet trong khéng gian

Gi4o vién néu van dé: Ta da biét dinh li Talet trong mat phang. Trong khong gian
cling c6 dinh li Talet twong tu nhu trong mit phang. Vay né duoc phat biéu thé nao?
o

GV: Mé phan mém Cabri 3Dda chuén bi. Dung cong cu mit phang dé dung

mit phang (P). Dung cong cu 1= song song dé hudng dan hoc sinh dung cic mit phang



(O) va(R) cung song song voi (P). Dung cong cu ‘“"""‘“-huc‘mg thang trong Cabri 3D dung
hai duong thang a va b 1an luot cat (P),(Q), (R)taid, B, Cva A’ B’, C.
GV: Hai dudng thing a va b ¢6 nhing vi tri twong dbi nao?
HS: Hai dudng thing a, b chéo nhau hodc ddng phang.

e
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GV: Dung cong cu ‘ do khoang céch va cong cu ﬁz_ig'—-‘ may tinh cta phan
mém Cabri 3D dé do cac khoang cach AB, BC, AC, A'B”, B’C’, A’C’ va tinh ti s6
AB/A’B’, BC/B’C’, AC/A’C’ tir d6 rat ra nhan xét?

GV: Khi a//b hiy ding cac chirc ning ciia Cabri 3D tim mbi quan hé giita 44", BB’
va CC’ tir d6 ching minh cac ti sd trén 12 bang nhau?

HS: Khi d6 44 //BB”//CC’ va cac doan thing d6 bang nhau A4’=BB’=CC”.

GV: Khi a va b cat nhau hiy ding cic cong cu va chic nang ciia Cabri 3D tim mbi
quan hé gitta A4°, BB’ va CC’ tir 46 chimg minh céc ti sb trén 13 bing nhau?

HS: AA’//BB”//CC’ va AB/A’B’=BC/B’C'=AC/A’C".

Hinh 13

b

GV: Khi a va b chéo nhau thi 44°, BB’, CC’ c6 con song song voi nhau khong?
HS: Khi d6 A4°, BB’, CC’ khong song song v&i nhau.

GV: Huéng dan hoc sinh dung cong cu ‘CE“' 4./ do khoang cach va cong cu fg
may tinh ctia phdn mém Cabri 3D dé tinh ti sé AB/A’B’, BC/B’C’, AC/A’C’
HS: Tinh va rat ra két qua: AB/A’B’=BC/B’C’=AC/A’C’

GV: Di chuyén duong thang a hodc b & nhiéu vi tri khac nhau sao cho vén cit ba
mit phang da cho. Khi d6, cac ti s6 AB/A’B’, BC/B’C’, AC/A’C”’ ¢6 con bang nhau khong?
HS: Céc ti s6 AB/A’B’, BC/B’C’, AC/A’C’ van bang nhau va rat ra dinh 1y sau

Pinh li: “Ba mdt phang déi mét song song chan trén hai cat tuyén bat ki nhiing
doan thang tirong iing ti 1% .

AB BC AC

A'B" B'C' A'C




Nhén xét: Pay 1a mot tinh hudng thé hién rd hiu qua cua viéc st dung Cabri 3D
trong day hoc dinh li. Cach day nay hi€u qua hon nhiéu so v&i cach day bang phén
thong thuong. Béi vi, lam viéc véi cdc mo hinh trong 3D tao ra cdm gidc cac em dang
lam viéc nghién ctru trén cac hinh that, vat that lam tang hung thl hoc tdp cho hoc sinh,
cac em ty dung hinh, tinh toan, do dac tir d6 kiém nghiém tinh chét cua hinh va kiém tra
du doan ciia minh. Piéu nay hap din hon nhiéu so voi quan sat hinh v& trén bang hodc
trén gidy.

2.2.7 Tinh huong 7: Khdi ni%m hinh chép cut

GV: M6 Cabri 3D. Diing cong cu | “%—. da gidc dé tao mot da gise A, A4,..A, trén
mit phing co s¢. Tao mot diém S bat ky trong khong gian ndm ngoai mit phing chira da
giac boi cong cu N s, Dung cong cu | @] hinh chop dé tao hinh chép co day 1a da
giac A, A,...A, va dinh 1a S. C6 thé ding chiic ning che hién dé an di cac mit bén ciia hinh

chop dé hoc sinh nhin thay phia trong va ding chirc ning cau kinh dé xoay hinh chop & cac

gbc nhin khac nhau cho hoc sinh quan sat. Huéng dan hoc sinh dung cong cu k2 duong
cit da dién dé cit hinh chop trén theo mit cit (P) song song v6i day. Hinh da dién con lai
duoc goi 1a hinh chép cut. Sau do yéu cau hoc sinh dua ra khai niém hinh chop cut va dat
cac cau hoi néu véan dé sau:

Hinh 15 Hinh 16

GV: Nhan xét vé vi tri twong ddi cta cac cip canh dy twong tng . Vi tri tuong d6i
cua cac canh bén?

HS: Céc cdp cach day tuong ing song song véi nhau.

GV: Cac mat bén cua hinh chép cut 1a hinh gi?

HS: Cac mat bén cua hinh chop 1a nhitng hinh thang.

GV: Tir 46 cac em rut ra cac tinh chat cta hinh chép cut.

HS: Phat biéu cac tinh chét cta hinh chép cut

Nhdn xét: Pay 1a mot tinh hudng thé hién su wu viét ctia phan mém Cabri 3D. Nho
st dung cong cu da giac, dung hinh chdp va cong cu dudng cit da dién ma viéc hinh thanh



khéi niém hinh chop cut dién ra dé dang, truc quan sinh dong, dem lai hirng thu hoc tap
cho hoc sinh.

2.2.8 Tinh huéng 8: Diéu ki%n d@é dwong thang vudng goc véi mdt phang

GV: M6 phan mém Cabri 3D. Ding cong cu L ‘ v¢€ hinh 1ap phuong

ABCD.AIBICIDI .

GV: Nhan xét vé méi quan h¢ gitta A4, v6i AB va AD?

HS: A41 vudng goc voi cac dudng thin AB va AD.

GV: Huéng dan hoc sinh dung cong cu A 4o goc dé do goc giita AA V61 AC va
AA1 véi BD.

HS: AA41 vudng goc véi AC va A4; vudng goc véi BD.

GV: V& duong thang d bat ki trong mit phang (4BCD), va do goc giita A4; v6i
duong thfmg d. Yéu cau hoc sinh rat ra nhan xét sau khi thuc hién cac budc néu trén.

HS: Puong thiang 44; vudng goc véi moi dudng nam trong mit phang (4BCD). Hay
AA1 vuong goc voi (ABCD) va rat ra dinh 1y sau:

Hinh 17

Pinh li: Néu dwong thiang a vuéng goc véi hai dwong thang cat nhau nam trong (P)
thi a vuong goc voi (P).

albale
{bc(p),cc(p)z“(’p)

2. KET LUAN

Viéc ng dung cong nghé thong tin, sir dung cic phan mém Cabri 3D vao day
hinh hoc khong gian nham dbi méi phuong phap day hoc, ting himg thi va hiéu qua
hoc tap cua hoc sinh & cac trudng trung hoc phd thong 1 can thiét. Pé lam duoc diéu
nay cac truong phd thong can trang bi day di hon nita cac phuong tién day hoc hién dai



nhu may chiéu, man hinh, phong hoc chtc ning..., bd sung cac phan mém day hoc co
ban quyén vao thu vién nha trudng dé cic gido vién co thé chu dong sir dung né mot
cach hiéu qua nhét. Ban than céac giao vién phai tich cuc hon nira trong tu hoc, tu nghién
cuu, ung dung cac ph?m mém vao hoat dong day hoc dé cac tiét day thém sinh ddng,
hiéu qua gop phan ddy manh hon nita viéc tng dung coéng nghé thong tin, sir dung phan
mém vao day hoc.



