VAN DUNG KHAI NIEM “TUA DOI NGAU”
TRONG DAY HOC HINH HOC O TRUONG PHO THONG

7S. NGUYEN DANH NAM*

1. Khai niém “tua dm ngau” (TEN) trong
hinh hoc & trudng phé thong

Haidinh li(hay hai h|nh) duqgc gO| la domgauvo‘n
nhau néu dinh i (hinh) nay cé lhe chuyen thanh
dinh i (hlnh) kia bang céch thay d6i cac khai niém
ban d4u bdi khai niém dai ngau vdi né. DA ngau

Hinh chit nhat

Hinh thoi

thudng xuét hién nhiéu trong hinh hoc xaanh, daisé

Tét cA cic goc du bing nhau

Tét ¢4 cdc canh ddu bing nhau

Boole, li lhuyet dahi, li thuyet cac khdida dign deu

Vidu: diémva ducng !hangla haikhéiniém déi ngau
vdi nhau frong hinh hoc xa anh. Déi véi hinh hoc
Oclndpholhong déi ngau dugc hidutheo céch han
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Khoang cich tif tdm dén cic dinh
bing nhau, do dd c6 duding tron ngoai

Khoang c&ch tif tam dén céc canh bing
nhau, do dd c duding tron nfi tiép

C4c truc ddi xing clia hinh chia d6i
¢dp canh ddi dign

C4c truc d6i xing clia hinh chia dol c4c
cdp géc déi dien

chévalinh hoathon; chang han, gocva canh, duong
phan giac (quytlch cac diém cach déu haicanh clia
mét goc) va duong trung tngc (quy tich cac diém
cach déuhaidau mutcua mdtdoan thang) Cac quy
tic (khai nigm) doi ngau nay khong con ding déivéi

Hinh thang c4n

Hinh cénh diéu

cacdinh lilién quan déntién dé V cla hinh hoc Ofclit.

T6n tah hai cip goc ké bing nhau

Tén tai hai cap canh ké bling nhau

Do do, ching ti tam goi Ia quy tac (khai niém) tua

Mot c3p canh dbi dién bing nhau

Mt cip gdc d6i dién bing nhau

ddi ngau”. Két luan rit ra tlt nhimg quy tic “tua doi

T6n tal dudng tron ngoai bép

Tén tai dung trdn noi tiép

ngéu khéng phai lic nao ciing ddng; vi dy: TON
cua dinh li ‘Ba canh tuang ung cua hai tam g/ac

Truc d6i xatng chla d6i mét cip canh
66 dign

Tryc 68i xdng chia doi mét cap gdc dbi
dién

bangnhau th/ haitam gidc dé bang nhau"la ‘Ba goc
tuang tng cua haitam gidc bang nhau thi haitam
g/ac dé bang nhau”khéng dung vi haitam gidc ¢
thé déng dang vdi nhau. Trén ¢o s§ do, chling ti
dua ra dinh nghia sau:

Dinh nghia: ‘Tua déi ngéu” 14 quy téc déingéu
b "han ché” trong hinh hoc Oc//t Théng qua quy
tac nay, cackhdiniém, dinh I, c4u tric !oan hocduge
chuyén sang khai niém, dinh Ii hay cau tric toan hoc
khac, gidp hoc sinh (HS) G trrong phé théng cé mét
cédch nhin mdi vé cac méi quan hé trong toén hec.

Dya vao cap khai niém TN nhu: canh va géc,
ching ta céthéligtké mét sé khai niém TDN véinhau:
hinh vudng 1 hinh lu TON (vino co 1At c& c4c canh
béng nhau va tAt ¢4 cac goc bang nhau), hinh binh
hanh cung l2hinh ty TON (vicac canh déidién va cac
géc dai dién véi nhau ciing bang nhau). Tuang tu,
hinh chiz nhétva hinh thoi, hinh thang cén va hinh
canh didu, v gidc ngi iliépva tigidc ngoai jtiép TON véi
nhau timg d6imét. Ching ta quan satbang dudi day:
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_ Trgidcngi tiép

T0n tai dubing ron ngoai tiép

Tir gidc ngoai tEp

Ton tai dong tron ngi tidp

Céc duding trung e clia cac canh
¢t nhau tai tim dudng tron ngoai tié

C4c duding phan gidc cua céc gdc cht
nhau tai tim cda dudng tron noi tié

Trong li thuyétvé cac khdi da dién déu, khainiém
TDN con gilp ching ta thay ro han mdi quan hé
gida cac hinh khéi nay. TJ dién déu 14 hinh tu TDN,
hinh lap phuong va hinh bat dign déu TN védinhau,
hinh thap nhj dién déu va hinh nhj thap dién déu
TON véinhau. Trdé, ta c6 thé suy ra kétqua: Tam
cdc métcua méthinh Iap phuong chinh Id dinh cua
mét hinh bat dién déu, nguac 1ai, tAm cdc mét cua
mét hinh bét dién déu ld dinh cda mét hinh lap

phuong (xem hinh 1).
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Hinh 2. Hinh Ihép nhj dién déu va hinh nhi Ihdp dién déu

Tuong tu, ta c6 két qua: T4m cdc mét cia mét
hinh nhi thp dién déu chinh I3 dinh cta mét hinh
thép nhi dién déu, nguoc kai, tim cdc mat cia mét
thép nhj dién déu 14 dinh cla mét hinh nhjthép dién
déu (xem hinh 2).

2. Van dung khai niém TN trong day hoc ¢
truong phé théng

1)Dung khainiém TON déphan loai, hé théng
hda kién thire. Ti cac khai niém TN nhu: géc -
canh, diém - dudng thang, nditiép dudng tron - ngoai
tiép dudng tron,..., GV dé dang xay dung so dé gidp
HS tiép can hoat déng phan loait giac (hinh tir giac,
hinh binh hanh, hinh chitnhat, hinh vudng, hinh thoi,
hinh canh diéu,...). T d6, HS c6 thé ndm dugc tinh
chat d4c trung cla ting loai tir giac.

Cing tirmdiquan hé gida cac khainiém, GV hudng
dn HS tim tdi, phat hién tinh chat méi clia cac déi
tugng hinh hoc ma néu béng thao téc tu duy todn hoc
co ban sé khong ¢6 dugc. Chang han, tur tinh chét
“hai dudng chéo cla hinh ch nhat bang nhav” TON
véi*haidudng chéo cla hinh thoi vudng géevéinhau’”,
cothé suy ra cac tinh chat sau day: - Trung diém cua
céc canh cia mét i gide bat ki ¢6 hai dudng chéo
béng nhau tao thanh méthinh thoi; - Trung diém cua
cac canh cda mét i gide béat ki c6 hai dueng chéo
vudng gdc vdi nhau tao thanh mdt hinh chi nhét

Nhu vay, khainiém TEN gilp HS nam duoc diém
dic trung clia I6p céc déituang hinh ho, tr dé phan
loai va hé thong hoa cac khainiém nay.

2) Ding dinh i TON dé md réng céc két qua
méi. Binh i dai ngu trong hinh hoc phi Oclit hoan

toan dung. Tuy nhién, déi véi hinh hoc Oclit & trudng
phé thong, TN cho la cac két qua mdi can duge
kiém chung. Biéu nay khuyén khich sy tim toi kham
pha clia HS. Xétdinh li Van Aubel dudi day:

Binh li(Van Aubel): N&u dyng ra phia ngoai mét
tr giac 16i (dung trén cac canh cta tu gidc) bén hinh
vudng thi cac doan thang ndi tam cac hinh vuéng
dung trén cap canh déidién bang nhau va vudng géc
véinhau,

Chung minh:Gids(ta dung ra ngoaitt giac ABCD
cachinh vudng ABEF, BCGH, CDIJ, DAMN:goi 0,
0, 0, 0,lan luotlatam ctia cac hinh vudng ndy. Goi
Platrung diém cla doan thang BD, st dung phép

quay Q,°.°" 10, >0,;0, > 0, suyra 0204 = O’OJ
va0,0,10,0,(hinh 3).

Két qua cta dinh
li Van Aubel dé dang
dugc téng quét héa
nh¢ st dung quy tac
TDN gira khai niém
géc va canh trong
hinh hoc Oclitdtnrong
phd théng (theo de
Viliers, 2000a).

Dinh Ii 1: Néu
dyng ra phia ngoai tu
giac ABCD (dungtrén
cac canh) cac hinh ch nhat déng dang (hinh 4a) véi
tam Ian lugt & £, F, G, H thi doan thang £G va FH
nam trén hai dudng thang vudng géc véinhau. Hon
nla, néu J, K, L, M1atrung diém cla cac doan thang
nGi céc dinh cla hai hinh chi nht ké nhau thi JLva
KM 1 hai doan thang bang nhau, dong quy vdi hai
dudngthang EGva FH.

. \4°
Hinh 3. Dinh If Van Aubel

Hinh 4. Dinh Ii 1 va dinh i TDN cua no

Dinh Ii 1 (TDN): Néu dyng ra phia ngodi cac
canh cla t giac ABCD cac hinh thoi dong dang véi
tam 1an luot 1 £, F, G, Hthi doan thang EG va FH
bang nhau. Hon nifa, néu J, K, L, Mlatrung diém clia
cac doan thang ndicéc dinh cla haihinh thoiké nhau
(xem hinh 4b)thi JL va KMnam trén hai dudng thang
vudng goc vdinhau.
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Tukétqua dinh I/ 1,1a suyra haitinh chétsau: - 7/

SO EG/FH bang ti'sé cdc canh cua cdc hinh chifnhat:
-Gdc gida hai duong thang JL vd KM bang goc gitfa
hai diuong chéo ctia cdc hinh chd nhét déng dang.

Tirkét qua djnh /i 1’ (dinh li TDN), ta suy ra hai
tinh chatsau day: - Gdc gia hai duang thang EGva
FH bang gdc gita hai canh ké nhau cua céc hinh thoi
déng dang; - T7 s6 JL/KM bang t s6 ctia hai duong
chéo cuia cdc hinh thoi. ,

Dinh1i2:Cho AABC, diém Pnam trén doan thang
AB. Dung sau dudng tron sau: (B, BP) N BC = Q;
(C,CQINCA=R;(A,AR)NAB=S, (B,BS)nBC =
TVa (C, CT)~CA = U.Khidd, ta cé: (A, AU)NAB =
P. Hon nifa, luc gidc PSTQRU ndi tiép dudng tron
(hinh 53).

Ching minh.Vi PQBlatam gidc can vdi BP = 8Q,
dudng trung trye cla PQ chinh Ia dudng phan giac
cla géc B. Tuong ty, cac dudng trung tryc cla QR,
RS chinh 1a dudng phén giac cta géc C va goc A. Vi
cac dudng phén gidc trong tam giac dong quy nén
dudng trung tryc clia cac canh cla luc gidc PSTQRU
clng dong quy. Két qua nay vén ding néu P ndm
trén duong thang chira canh AB.

Hinh 5. Dinh If 2 va dinh I TDN cua né

Dinh I 2 xuét phat tur diém P tuy ¥ trén canh AB.
St dung thao téc tu duy TON, ta ¢é dinh /i 2°,

BDinh Ii2’ (d6ingéu).Cho AABC. Dung tia APcla
géc A; dungtia BP clia géc Bsao cho ZPBA = £LPAB:;
dungtia CQ ctia géc Csaocho ZQCB =/PBCva Q
€ BP;dngtia AR clia goc Asao cho ZRAC = £QCA
vd ReCQ; dung tia BS cla goc Bsao cho ZSBA =
ZRAB véi SeAR; dyng tia CT clia géc € sao cho
£TCB=£5BCva TeBS.N&u diém U= CT APthi
ZLUCA = LUACvalyc gidc PQRSTU ngoaitiép dudng
tron (hinh 6b).

3) Dung quy tic TDN dé phit trién tinh sang
tao cua HS trong giditoan. Trong quatnnh day hoc
toan dpho thong, viéc van dung sang tao céc thao lac
tu duy giip HS tim 15i, kham pha tri thie méi. Két qua
cac thao tac lu duy sir dung khainiém TON ndichung
khong dung tuy nhién, no cho phep HS Iap ra gla
thuyét mdi dua trén keét qua da biét. GV can tao diéu
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kiénva gm dong cogip HS c6théthanh lap va trkiém
ching céc gia thuyét ctia minh.

Cap khai nlem TEN diém - - dudng thang sécho
nhleu két qud thd vj néu ching ta biét st dung quy
tic TDN cho cac donuorng hinh hoc don gian. Vidu:
xét hinh gom bon diém (cac dmh cla tam giac deu
va tam cua nd) va sau dudng thang (cac canh cua
tam giac va duang trung tryc ctand), ta thay dudng
trung trye clia céc canh cat nhau tai motdlem Dung
quy tac TDN, xét hinh gom bén duang thang (cac
canh cla t glac toan phan) va sau diém (dlnh cla
tr gidc toan phan) ta co két qua trung diém ciia céc
dudng chéo cua mat i gidc todn phén cung ndm
trén mot duong thang

Hinh 6. Tiz gidc toan phan va TN cua no

Nhu vay, quy tac TON “déng quy” va “thang
hang” cung cap cho HS mdtphuong phdp linh hoat
hon khi ching minh déng quy hoic thang hang
S dung thao tac tu duy TDN, ta ¢4 thé chuyén bai
todn tt chung minh déng quy sang chitng minh
thang hangva nguac lai. Mdt 56 khdi niém TDN c6
thé g|up HS gidi quyet cac baitoan thuge dang nay
nhu: déng quy - thang hang hang diém diéu hoa -
chum duang thang diéu hoa; cuc - dudng déi cuc
cua mét diém doi vdi mot dudng tron cho trude,...
Xétvidududiday:

Dinh i (Br/anchon) Ba duorng thang ndi céc cip
dinh déi dign ctia mét luc gidc ngoai tiép mot dudng
tron ddng quy tai mot diém.

Chiing minh. Gia st ABCDEF 14 luc gidc ngoai
ti€p dudng tron (O) (hinh 7). Goi M, N, P, Q, R, SIAn

Hinh 7. Dinh li
Brianchon ;
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Iuotld tiép diém cla céc canh AB, BC, CD, DE, EF,
FAvdidudng trdn (). Khidd, theo dinh fi Pascal déi
véiluc gidc MNPQRS néitigp dudng tron: MNAQR
=X,PQNSM=Y,NPNRS = Z,tacé ba diém X, ¥,Z
théng hang.

Dé thay cac diém X, Y, Zlan luot la cuc cla céc
duong thang BE, AD, CFdowmduorngtron( O).Vix,
Y Zla ba diém thang hang nén céc ducmg déi cuc
cliand la BE, AD, CF déng quy tai mét diém. Diém
ndy chinh lacyc clia dudng thang Pascal d6ivéi dudng
tronjO)

O'baitoan nay, néu ching minh tryc tiép ba dudng
thang BE, AD, CF dang quy sé ral phuc tap. Khivan
dungthaotac tuduy TONdE xem xétGkhia canh khac
thi bai toan lai trd nén don gian hon. Cy thé, nhd cap
khainiém ddingau: cucva duong doucue déngquyva
thang hang, bai toan dugc chuyen ve chimg minh ba
diém Ihang hang dya vao kél qua cta dinh li Pascal.

Quy tic TN yéu cau HS phaicé kha nang tu duy
& muc do cao. Vi vay, day la bién phap bdi dudng
nang lyc tu duy todn hoc cho HS gidi toan rat hiu
higu, d4c biét, gilip HS hé théng héa va md rong tri
thifc toan hoc mét cach chi déng, tich cuc. Diéu nay
4 co s cho sy sang tao trong nghién ctu va hoc tap
toan. Do d6, GV ¢an van dung linh hoat quy tac TN

vdo day hoc d& truyén cho HS niém say mé hoc tap
va ngay cang yéu thich mén hoc. O
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SUMMARY

The concept of duality plays an important role in
mathematics. However, this concept is not popularly
used in the secondary school because duality princi-
ples are not true in Euclidean geometry. Therefore,
this paper proposes the potential of applying the con-
cept of quasi-duality in geometry at the secondary
school level and presents its application in systema-
tizing knowledge and discovering new results. These
activities also make a contribution to develop stu-
dent’s thinking in solving mathematical problems.

To chirc day hoc theo dv an...
(Tiép theo trang 46)

hudng dén; Danh gidtung thanh vién rrongmomhom
Dua trén két qua danh gla san pham cla ¢ nhém
ung véi phigu danh gia cGa nhom truorng danh cho
cac thanh vién, phleu ty danh gid ban than GV cho
diém va tinh diém vao ph|eu danh gia cia moi HS.

Trong qua trinh thuyettrmh DA, GV cothécan cir
vao tinh tich cyc phat bleu kha nang tham gia dong
gop vao sy thanh cong clia budi thuyét trinh ma cho
cac em thém diém thudng.

3) Danh gid két qua cia DA: Dénh gid thanh
cdng DA dua trén céc liu chi: nang lyc lam viéc, tinh
lhan tac phong lam viéc nhém va chat luong san
phdm. Matkhéc, GV ¢an can ctrvao chudn kién thitc,
Kining ma HS dat duoc sau khi DA kétthdc.

Van dung DHTDAvao day hoc dé dat dugc muc
liéu kép: giup HS dat chuan kién thuc, ki nang va
thai dg theo yeu cau cta muc tidu bai hoc, hiéu ro
c4c ung dung cla toan hoc trong thyc tién; ngoaira,
HS con dugc rén luyén va nang cao nang lyc gidi

quyétvan dé, nang lyc giao tiép, nang luc lam viéc
nhém... Do d6, DHTDA gép phan nang cao chat
lugng gidng day mdn Todn trong trudng THPT va
gan nhatrudng véithyc tién.Q
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SUMMARY

Project based learning is a form of teaching aimed
at learners, learner-centered. This article has pro-
posed the ways of organizing students project based
learning in Mathematics for high school students. The
experimental pedagogical results were initially dem-
onstrated that project based learning in Mathematics
for high school students is appropriate and meet the
requirements of innovative teaching methods in high
schools nowadays.
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