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DAY HOC PINH LY HiNH HOC KHONG GIAN VGI SU HO TRG
CUA PHAN MEM GEOSPACE

¢TS. Nguyén Duong Hoang ), ThS. Tran Thanh Cén
Tém tit

Khai thdc chitc ndng ciia phan mém Geospace nham hé trg hoc sinh khdm phd dinh Iy,
gitip hoc sinh phdt huy dugc khd ndng tich cuc hod trong hoat dong hoc tdp. Bai bdo gidi thiéu
quy trinh day hoc dinh ly hinh hoc khéng gian cé hé tro ciia phan mém Geospace va van dung
theo titng budc cu thé.

1. Pat van dé

Mot trong nhitng xu huéng ddi méi phuong phdp day hoc todn & trung hoc phd thong
(THPT) la tng dung cong nghé thong tin (CNTT), ngoai viéc st dung nhitng phuong tién day
hoc chi y&u dua vao cdng nghé thong tin va truyén thong (CNTT&TT) nhu trang web dién
tlf, cdc maplet, cdc gido 4n dién tr d€ hd trg rén luyén ki ning day hoc todn. Viéc luyén ki
ning tng dung CNTT trong day hoc todn THPT 1a mot ndi dung rat quan trong. Cé nhiéu ki
ning tng dung CNTT trong day hoc cin rén luyén nhu: ki nang truy cap cac trang web dé tim
ngudn tu lidu, ki ning soan cdc bai gidng dua vao céc phan mém trinh dién, ..., ddc biét 1a rén
luyén ki ning st dung cdc phin mém todn hoc hd trg day hoc todn. P€ gido vién (GV) c¢6
duge ki ndng d6, cAn c6 mot quy trinh dinh huéng, nhitng vi du cu thé minh hoa ng dung clia
phian mém day hoc todn trong nhitng tinh huéng day hoc dién hinh lam cd s& cho GV ti&p tuc
nghién citu phat tri€n. Trong bai vié€t nay, ching toi giGi thiéu cdch khai thic phin mém
Geospace trong hd trg day hoc dinh ly hinh hoc khong gian.

2. S¢ luge vé phan mém Geospace

Phin mém Geospace 12 mot phan mém mién phi, nhd gon. T4c gid phan mém 1a Markus
Hohenwarter quéc tich Ao, giang vién Toan — Tin thudc Trudng Pai hoc Salzburg Du an phan
mém Geospace dugc khdi tao nam 2001 va trdi qua nhiéu ndm lién tuc phét trién. Yéu ciu vé
ciu hinh may dé chay phin mém rit nhe nhang va chay tot hé diéu hanh Windows XP/Vista/
Windows 7/. Pic biét c6 thé chép vao USB dé chay trén nhiéu mdy tinh khdc nhau. Dé&n théng
01/2009, phién ban 1.6 ctia phain mém Geospace c6 hd trg bon ngdn ngit Phip, Anh, Bic, Y
dugc phat hanh. V& tinh ning, Geospace c6 nhiéu uu di€ém nhu hinh vé ctia Geospace rat truc
quan va giong véi hinh v& ma hoc sinh nhin thiy trén bang, gidy khi cic em giai toan, dong thdi
gido vién c6 thé cho hoc sinh quan sat hinh vé& dui nhiéu géc dd khac nhau. Phan mém Geospace
con hd trg chifc ning tao vét, tim quy tich clia diém, hd trd viéc tinh todn dién tich, thé tich, do
dai, khodng cich, céc phép toan vecto, tinh toa dd diém...

3. Day hoc dinh 1y hinh hoc khong gian c6 sy hd tr¢ phan mém day hoc Geospace

Theo Gido s Nguyén Ba Kim [2], qué trinh day hoc dinh 1y toan hoc dugc ti€n hanh theo
hai con dudng: Con dudng c6 khau suy dodn va con dudng suy dién (hinh 1a).

(*) Trudng bai hoc D6ng Thép.
(*) Trudng Trung hoc phd thong Luong Tam, Hau Giang.
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Con duong c6 khau suy doan Con dudng suy dién

Gdi dong cd va phdt hién van dé

/\

Du dodn va phat bi€u dinh 1y Suy dién din tdi dinh ly
\ 4 \'4
Chirng minh dinh 1y Phit bi€u dinh 1y
\ 4 A 4
Vién dung dinh ly
A\ 4
Cung ¢6 dinh 1y
Hinh 1a

Cin ¢t vao quy trinh trén, phan mém Geospace c6 thé hd trg trong cdc khau sau day
trong day hoc dinh ly (hinh 1b).

Ggi dong co Phdt hién Cing co Khai thac dng
hoc tdp cho HS dinh 1y dinh 1y dung dinh 1y

Hinh 1b

Goi dong co hoc tdp cho hoc sinh

Gdi ddong cd hoc tap cho hoc sinh (HS) trong day hoc dinh Iy béing c4ch tao cac tinh hudng
day hoc chita cdc mdi quan hé; cdc quy luat chung 4n chita trong céc trudng hop riéng hoic
t6ng quat; trong thuc tién hoic dé xuat bai todn v4i yéu cau chitng minh ma kién thifc cii chua
da @€ gidi quyét.

Phdt hién dinh ly

Thong qua viéc thao tic trén phan mém day hoc, md phdng cic d6i tugng clia tinh hudng
day hoc, dua ra céc ciu hdi va d& nghi HS tim toi, du doan k&t qua. Pic biét thong qua céc hoat
dong phat hién: Phan tich, so sanh, tdng hop, khii quat hoa, hoat dong bi€n d6i d6i tugng 1am
bdc 16 cdc mdi lién hé chung, cic quy lut chung tir c4c trudng hop riéng, dan dén dinh ly.

17



TRUONG DAI HOC DONG THAP Tap chi Khoa hoc s6 08 (04-2014)

N&u giai doan du do4n dinh ly nhim phat trién kha ning phdn dodn thi giai doan ki€m
nghiém dinh 1y nhim muc dich khéng dinh tinh dting d4n ctia dy doan va nhiim di tim 1y 1& dé
chitng minh dy do4n dé. Trong giai doan nay, phin mém day hoc hd trg t&t cho viéc ki€m
nghiém, gitip ngudi hoc c6 thé tu tin hon trong du dodn clia minh. Thong qua dé, GV thuc
hién khau chinh x4c hod lai dinh 1y vira phét bi€u cling vdi céc ki hiéu.

Ciing cé dinh ly

T8 chiic cho HS hoat dong dé nim vitng ndi dung ctia dinh 1y, van dung dinh 1i vira hoc vao
tinh huéng cu thé nhu: gii cac bai tAp todn, xay dung va chitng minh cic hé qua cia dinh ly.

Khai thdc cdc ving dung ciua dinh 1y

Pay 12 mot yéu cAu rit quan trong trong day hoc dinh ly. Tir cdc vi du cu thé, GV khdi
quét nhitng ng dung ciia dinh 1y trong nhitng dang toan di€n hinh hay xay dung cic quy trinh
gidi todn tir ndi dung ctia dinh ly. Cdc mo6 hinh dong dua theo phin mém Geospace c6 thé
gitip HS phat hi€n céc ttng dung nay.

Vi vu minh hoa:

Day hoc dinh 1y “Néu ba mdt phdng phén biét déi mét cdt nhau thi ba giao tuyén dy hodc
dong quy hodc déi mot song song vdi nhau”.

HD1: Goi dong co hoc tap dinh ly

Bai toan: Cho hinh chép S. ABCD c6 ddy 1a hinh binh hanh ABCD.

a. Tim giao tuyé&n clia hai mit phing (SAC) va (SBD).

b. Tim giao tuy&n clia hai mat phang (SAD) va (SBC).

- GV: D6i véi ciu a ta c6 thé tim giao tuyén bing cich tim hai di€m chung ctia hai mat
phing (SAC) va (SBD). Tuy nhién ciu b ta khong thé st dung cdch tim hai diém chung. Tuy
vao gi4 thuy€&t va yéu ciu cda bai todn ma ta chon cong cu gidi quyét cho phii hdp. Pinh 1y
sau day cho chiing ta thém cong cu tim giao tuy&n cda hai mit phing & trudng hdp cau b.

HD?2: Phat hié¢n dinh ly

- GV: M& mbd hinh, 14n lugt cho hién ra cdc y&u t& mat phing (o), (B), (y) va () N (B) = a,
(@) N () =c, (B) N (y) = b. Chon phim 2 d€ quay md hinh va di chuyén diém A tif vi tri 1
diém A, dén vi tri 2 diém N cho HS quan sit nhiéu géc d6. C6é dy dodn gi vé vi tri tuong doi
giffa cdc giao tuyén a, b, ¢ (hinh 2, hinh 3).

- HS: Qua khao sét trén HS du dodn tai vi tri 1 ba giao tuy€n a, b, ¢ song song nhau, tai vi
tri 2 ba giao tuyén a, b, ¢ ddng quy tai N.

- GV: Hay phat biéu ménh dé trén bing ki hiéu toan hoc. Hiy tim cdch chiing minh du
dodn do6?

a//b, b//c, c//a
anbnNnc=N

-HS: (@) zB) =), ()N B)=a, BN =b,()n()=c <
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N&u HS ling ting trong viéc chitng minh GV c6 thé ggi y: Gié sit diéu ngugc lai v6i két
luan liéu dan d&n mau thuin nao khong?

Gia st khong xay ra a//b, b//c, c//a (1) va khong x4y ra a, b, ¢ ddng quy (2). Do a, b, ¢
binh ding, khong mat tinh téng quit ta gi4 st a khong song song b, vi a va b déu thudc ().
=anb=N=Ne (0) " (y) =Ne c.Viyanbnc=N (mau thuin véi (2), din d&n dicu
gié st 1a sai). Suy ra diéu phdi chitng minh.

- Gi4o vién: Tir nhitng hoat dong trén hiy phat bi€u ménh dé d6 bing 13i va bing ki hiéu
toan hoc?

- HS: Néu ba mdt phdng phén bi¢t déi mot cdt nhau thi ba giao tuyén dy hodc dong quy
hodc doi mot song song vdi nhau.

a//b, b//c, c//a
anbNnc=N

@B =W, @NP=a,BN@M=b(wny=c <

HD3: Ciing cd dinh ly

Vi dy I: Cho tt dién ABCD. Goi M, N, P, Q, E, F lan
lugt 1a trung diém cta cac canh AB, BC, CD, DA, AC va
BD. Trong cdc ménh dé sau ddy ménh dé nao ding?

A. Ba dudong thing MP, NQ, EF dbi mot song song.
B. Ba dudng thing MP, NQ, EF dong quy.

C. Ba dudng thing MP, NQ, EF d6ng phéng.

D. C4 ba ménh dé trén déu sai.

S dung phan mém vé& hinh theo yéu ciu, quay hinh
& nhiéu géc do khac nhau cho HS quan sét.

D&i vdi cau hdi nay HS c¢6 thé sit dung dinh 1y trén dé
gidi quy€&t, HS phai nhan ra c6 ba mit phing (MNPQ),
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(MEPF), (QENF) phan biét va (MNPQ) N (MEPF) = MP; (MEPF) n (QENF) = EF;
(MNPQ) N (QENF) = NQ. Nén theo dinh ly vé giao tuyén ctia ba mit phing va c6 hai
giao tuyé&n cit nhau nén MP, EF, NQ déng quy (hinh 4).

HDPA4: Khai thdc cdc iing dung cua dinh ly
- Ung dung 1: Tim giao tuy&n ctia hai mit phing.

GV dat cau hdi cho HS: N&u (o) va (B) cit nhau theo giao tuyé&n a, 1an lugt chita hai dudng
thing song song b va c. Xéc dinh vi tri tuong ddi a, b, c?

HS: + Trudng hop 1: a=b hoaca=c.

+ Trudng hgp 2: a, b, ¢ phan biét. Qua b va ¢ x4c dinh dugc (y), mdt khac b//c nén a//
b va a//c.

Hiy phat biéu ménh dé dua vao gia thuy&t va két luan cla khéo st trén?

HS: Né&u hai mat phing phan biét 1an lugt chita hai dudng thing song song thi giao tuyén
ctia chiing (néu c6) ciing song song vSi hai dudng thing d6 hoic triing véi mot trong hai dudng
thiing d6. Pay 12 hé qua clia dinh ly vé giao tuyén ctia ba mit phing.

Ung dung cta hé qui: C6 thém modt phudng phdp nita d€ tim giao tuyén ciia hai
mit phing.

Quy trinh xdc dinh giao tuyén ciia hai mdt phdng phan biét:

+ Quy trinh 1: P€ x4c dinh giao tuyé&n clia hai mit phing ta chi cin x4c dinh hai di€m
chung cua ching.

+ Quy trinh 2: P& x4c dinh giao tuyén clia hai mit phing cling song song vdi 1 dudng
théing (hoic 1an lugt chita hai dudng thing song song) ta chi cAn xac dinh mot diém chung ctia
chiing. Giao tuyé&n ctia 2 mit phing nay 1a dudng thing di qua di€m chung Ay va song song
vdi dudng thing (hodc song song véi 2 dudng thing) da biét.

Vi du 2: Cho hinh chép S. ABCD c6 day la hinh binh hanh ABCD.

a. Tim giao tuyé&n clia hai mit phflng (SAC) va (SBD).

b. Tim giao tuyé&n ctia hai mit phing (SAD) va (SBC).

Dung phin mém vé& hinh theo yé&u cau (hinh 5).

Chiing ta c¢6 thé x4c dinh giao tuyé&n clia hai mit phing theo mot trong hai quy trinh trén:

a. P&i v6i cau nay, HS c6 thé 4p dung quy trinh 1 d€ gidi bai nay. Xét hai mat phing
(SAC) va (SBD), ta c6 S 1a diém chung thit nhat. Goi O 12 giao diém AC va BD thi O I diém
chung thit hai. Vay giao tuyé&n ciia (SAC) va (SBD) 1a SO.

D3&i véi ciu a tuong d6i d&, HS c6 thé d& dang tim duge ddp 4n theo quy trinh 1. Tuy
nhién ciu b tuong doi khé véi HS.

b. Xét hai mit phing phan biét (SAD) va (SBC) c6 di€m chung thit nhét 1a S. Tuy nhién
dé tim di€ém chung thit hai thi rdt khé vi AD va BC Ia hai dudng thdng song song (theo gid
thuyé&t). G day HS giap chudng ngai nén diéu chinh lai ki€n thic 12 dudng thing di qua di€m
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chung va 1an ludt chita hai dudng thing AD va BC song song nhau. Vay theo quy trinh 2, suy
ra giao tuyé€n ctia (SAD) va (SBC) 1a dudng thing di qua diém S va song song véi AD va BC
(hinh 6).

S

Hinh 5 Hinh 6

Ung dung 2: Chitng minh 2 dudng théng song song, chiing ta chitng minh chiing 1a 2 trong
3 giao tuyé&n phan biét khong déng quy clia 3 mat phing phan biét.

Vi dy 3: Cho tit dién ABCD. Goi I va J 1an ludt 1a trung di€m ctia BC va BD. (P) 12 mait
phing qua IJ va cit AC, AD lan lugt tai M, N. Chitng minh riing IJMN 12 hinh thang.

Diing phin mém dung hinh theo yéu ciu dé bai. Ta thdy ba mit phang (ACD), (BCD),
(P) d6i mot cit nhau theo ba giao tuyén CD, 1J, MN.

(ACD)~ (BCD) = CD
(ACD) (P) = MN
(BCD)N (P) =1J

A A A
N
\ > v
N
D D D
B B B
I I I
C C C
Hinh 7 Hinh 8 Hinh 9

Vi 1J//CD (1J 1a dudng trung binh ctia tam giac BCD). Theo dinh 1y trén ta c6 1J/MN.
Vay tir giac IJNN Ia hinh thang.

0] day c6 thé 1am 16 hon viéc IINM Ia hinh thang bing cach diing chudt di chuyén diém
M dé€ thiy rd trong cic trudng hop khac (hinh 7, 8, 9).

C6 thé hdi thém HS néu di€m M I trung di€m AC thi hinh thang ITNM trd thanh hinh
gi (hinh 8)?
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Ung dung 3: Chitng minh ba dudng thing ddng quy, ta chi'ng minh chiing 12 ba giao tuyé&n
phan biét clia ba mat phing phan biét, trong d6 c6 hai dudng thing cit nhau.

Vi du 4: Cho hinh chép tit gidc S.ABCD c6 ddy la hinh chit nhat. Goi M, N, E, F Ian lugt
1a trong tAm clia cic tam gidc SAB, SBC, SCD va SDA, chitng minh ba dudng thing ME, NF,
SO ddng quy (O la giao diém clia AC va BD).

St dung phan mém dung hinh theo yé&u ciu dé bai (hinh 10).

S

Hinh 10
Goi M', N', E', F' 1a giao diém ctia SM va AB: SN va BC; SE va CD; SF va AD.

ViM, N lan lugt 1 trong tAm clia cdc tam gidc SAB va SBC nén

=2 = MNIMIN Vi MN = M (1)
Tuong tu, EF//E'F' va EF = % E'F'. (2)
NE//N'E' va NE =§ N'E". 3)
ME/M'E' va MF :§ MF'. (4)
M'N' 1a dudng trung binh ctia tam giac BAC suy ra:

M'N' /| AC va M'N' :% AC. &)
Tuong tu, E'F'// ACva EF' = % AC. (6)
T (5), (6) suyra M'N'//E'F' va M'N' = E'F' :% AC. (7)

T (1), (2), (7) suy ra MN // EF. Vay bon diém M, N, E, F ddong phdng.  (8)

1
Tu (1),(2),(3),(4),(7),(8) va AC=BDsuyra MN=NE=EF=FM = EAC. Vay tit gidc
MNEF la mot hinh thoi. Suy ra ME " NF =1
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DE& dang thay O ciing 1a giao di€ém ctia M'E' va N'F'.

Xétba mit phdng (M'SE"), (N’SF’), (MNEF). Ta ¢6: (M'SE') N (N'SF') = SO; (M'SE') N
(MNEF) = ME; (N'SF') n (MNEF) = NF.

Theo dinh 1y trén ba dudng thing SO, ME va NF ddng quy.

Vi cdch tudng tu, chiing ta c6 thé st dung phan mém Geospace hd trg day hoc cic dinh
1y khac cda hinh hoc khdng gian.

4. K&t luan

Viéc st dung phan mém Geospace hd trg day hoc dinh ly theo quy trinh di vach ra §
trén s& gidp HS tich cuc hon khi dugc ti€p can, nghién cttu, khim phé va tryc ti€p thao tic
trén mo hinh dong, tir d6 gitip HS phét hién ra ki€n thitc mdi. N€u chiing ta bi€t khai thac hgp
ly céc chifc ndng clia phan mém Geospace vao qud trinh day hoc dinh 1y hinh hoc khong gian
s& gép phan ddi mdi phudng phap day hoc, nang cao chat lugng day hoc hinh hoc néi riéng
va day hoc to4dn néi chung § trudng phd thong./.
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Summary

Using Geospace software helps students to discover theorems and develop their dynamics
in learning activities. The article introduces the procedure of instructing space geometry theo-
rems with the support of Geospace in specific steps of instruction.
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