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1. Khai niem "tua doi ngau" (TDN) trong 
hinh hpc dtrudng phdthong 

Hai djnh li (hay hai hinh) dugc gpi la ddingiuvdi 
nhau neu djnh li (hinh) niy ed the chuyen thanh 
djnh li (hinh) kia bing cich thay dd'i cic khai niem 
ban dau bdi khii niem dd'i ngau vdi nd. Dd'i ngiu 
thudng xuat hien nhieu trong hinh hpc xa anh, dai sd 
Boole, li thuyet dd thj, li thuyet eic khd'i da dien deu .̂.. 
Vidg: (f/ismvirfr/ong'Iftang'lihaikhiiniem dd'inglu 
vdi nhau trong hinh hpe xa anh. Dd'i vdi hinh hpc 
Oelit dphdthdng, dd'i ngiu dupe hie'u theo each han 
cheva linh hoat hon; ching ban, gdc va canh, dudng 
phan giic (quy tieh eac die'm each deu hai canh cua 
mdt gdc) va dudng tmng tn/e (quy tich cic die'm 
cich deu hai dau mdt eua mdt doan thing). Cicquy 
tie (khii niem) dd'i ngiu niy khdng cdn dung dd'i vdi 
eic djnh li lien quan den tien de V etia hinh hpc Oelit. 
Do dd.chung tdi tam gpi l i quy tie (khii niem) "tua 
dd'inglu". Ket luan mt ra td nhifng quy tic "tua dd'i 
ngiu" khdng phai lue nao eung dung; vi dg: TDN 
cua djnh li "Ba canh tuong mig eua hai tam giac 
bing nhau thi hai tam giac dd bang nhau"& "Ba gdc 
tuong dng eua hai tam giac bing nhau thi hai tam 
giac do bing nhau"kh6ng dung vi hai tam giic ed 
the ddng dang vdi nhau. Tren eo sd dd, chiing tdi 
dua ra dinh nghia sau: 

Djnh nghia: 'Tua da ngiu" ia quy tie ddi ngiu 
bi_ "han che" trong hinh hqc Ociit Thdng qua quy 
ticnay cackhainiem, dinhii, cau tnic toan hqc duqc 
chuyen sang khai niem, dinh lihay cau true toan hqc 
khac, giup hqc sinh (HS) d trudng phd'thdng cd mot 
each nhin mdi vecae ma quan he trong toan hqc. 

Dua vio cip khii niem TDN nhu: canh va gdc, 
ehung tacd the'liet ke mdtsd khii niem TDN vdinhau: 
hinh vudng la hinh tuTON (vi nd cd ta't ea cac canh 
bang nhau va ti't ea cie gdc bing nhau), hinh binh 
hanh cung la hinh tuTON (vi cac canh dd'i dien va cac 
gdc dd'i dien vdi nhau cung bing nhau). Tuong tu, 
hinh chit nhat va hinh thoi, hinh thang can va hinh 
canh dieu tdgiic nqitiepva tugiae ngoai tiep TD N vdi 
nhau tdng ddi mdt. Chung ta quan sit bang dudi day: 
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HM cha nhat 

T t̂ ci cac .176c 6ka bang nhau 

KhoSng cich tir tdm din cdc dinh 

bang nhau, do dd c6 ^tSng trdn ngoai 

cao tmc d6i xiJng cua hinh chia ddi 

cap canh d6i dign 

Hinh thang cin 

Tdn tjil hai cap gdc ke bing nhau 

Mdt cap canh d6i dien bang nhau 

T6n tai iJudng Iron ngoai ti6p 

True d6i xilng chia ddi mdt cap canh 

d6i didn 

rOgHch&Skp 

Tdn tai tiifdng tron ngoai HSp 

cac tJUSng tmng tn/c ciia cac canh 

cat nhau tai tam dudng trdn ngoai tiip 

Tdt ca cac can/? diu bang nhau 

i<hdang each tdtam din cac canh bing 

nhau, do dd cd tUUng trim n0i tiip 

cac tmc doi xdng cua hinh chia ddi cac 

cap g6c di i dien 

Hinh einh diiii 

Tin tai hai cap canh iti bang nhau 

Mdt cap g6c di i di§n bang nhau 

Tin tai duUng trim nji Up 

Tmc di i xdng chia ddi mdt cap g6c dii 

dien 

70 0ac ngoai tiep 

Tin tai dl/d)Tg trie) n6i tiip 

Cdc iluSng phan giic ciia cac gdc ck 

nhau tai tam cua dudng trdn ndi t i ip 

Trong li thuyet ve cic khd'i da dien deu, khii niem 
TDN cdn giup chung ta thi'y rd hon md'i quan he 
giua cic hinh khd'i nay. Tddien deu la hinh tuTDN, 
hinh lap phuong v i hinh bit dien deu TDN vdi nhau, 
hinh thap nhj dien deu va hinh nhj thap dien deu 
TON vdi nhau. Tddd, ta cd the suy ra kef qua: Tam 
cac mat cua mdt hinh lap phuong chinh ia dinh eua 
mdt hinh bat dien deu, nguqc iai, tam cac mat eua 
mot hinh bat dien deu ia dinh cua mot hinh lap 
phuong (xem hinh 1). 
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Hinh 1. Hinh lap phuang va hinh bat dien deu 

Hinh 2. Hinh thap nhi dien deu va hinh nhi thap dien deu 

Tuong tu, fa ed kef qua: Tam cae mat cua mot 
hinh nhi thap dien deu chinh ia dinh cua mot hinh 
thap nhi dien deu, nguoc iai, tam eac mat eua mot 
thap nhj dien deu ia dinh eua mot hinh nhj thap dien 
deu {xem hinh 2). 

2. Van dung khai niem TDN trong day hpe d 
trudng pho' thong 

1) Dung khai niem TON de'phan loai, he thd'ng 
hda kien thuc. Td cic khii niem TDN nhu: goe -
canh, die'm - dudng thing, ndi tiep dudng trdn - ngoai 
tiep dudng trdn GV de dang xay dung so dd giiip 
HS tiep can hoatddng phan loai tdgiae (hinh tif giac, 
hinh binh hinh, hinh chiinhat, hinh vudng, hinh thoi, 
hinh einh dieu,...). Td dd, HS cd the nam dugc tinh 
chat d|ic trung cua tifng loai tdgiae. 

_ Cungtdmd'iquanhegiuacickhiiniem,GVhudng 
din HS tim tdi, phit hieri finh chat mdi eua eac dd'i 
tuong hinh hpc ma neu bing thao tie tu duy toin hpe 
CO ban se khdng ed dugc. Ching han, td finh cha't 
"hai dudng cheo cua hinh chif nhat bing nhaW TDN 
vdi "hai dudng cheo eua hinh thoi fodngg'dcvdi nhau", 
cdthe suy ra cic tinh cha't sau day: - Trung diem ciia 
cap canh cua mot tugiae bat ki cd hai dudng cheo 
bing nhau tao thanh mot hinh thoi; - Trung diem eua 
cae canh eua mot tugiae bat ki cd hai dudng cheo 
vudng gdc vdinhau tao thanh mot hinh chit nhat 

Nhuvay, khii niem TON giup HS nim duqc diem 
die frung cua Idp cae dd'ifugng hinh hpe, tddd phan 
loai vahe thd'ng hda cic khai niem nay. 

2) Ddng djnh li TDN de mdrgng cac ket qua 
/HOT. Djnh li dd'i ngiu trong hinh hpe phi Oelit hoan 

toan dung. Tuy nhien, dd'i vdi hinh hpe Oelit dtrudng 
phd thdng, TDN eho ta cac ket qua mdi can dugc 
kiem ehung. Dieu nay khuyen khieh sutim tdi, kham 
phi eua HS. Xet djnh li Van Aubel dudi day: 

Binh //'(Van Aubel): Neu dung ra phia ngoai mot 
tif giae ldi (dung tren eac canh eua tif giac) bd'n hinh 
vudng thi eac doan thing noi tam cac hinh vudng 
dung tren cap canh dd'i dien bing nhau va vudng gdc 
vdinhau. 

C/JU/7gi/n//j/);Giasdta dung ra ngoai tif giae >ieCD 
eic hinh vudng ABEF, BCGH, CDU. DAMN;gq\ 0,, 
Oj, 0^, OJan lugtlatam eua cac hinh vudng nay. Gpi 
Pla trung die'm ciia doan thing BD, sudgng phep 

quay Qf •.0,-^0,;0,^0„ suy ra Ofi^ = Op^ 
va0fi^L0p^{hinh3). 

Ket qua eua djnh 
li Van Aubel d l dang 
dugc td'ng quit hda 
nhd sudgng quy tic 
TDN giira khai niem 
gdc va canh trong 
hinh hpc Oclitdtardng 
phd thdng (theo de 
Villiers, 2000a). 

Dinh li 1: Neu 
dyng ra phia ngoai td 
giac/4flCD (dung tren 
eac canh) cac hinh chif nhat ddng dang {hinh 4a) vdi 
tam lan lugt la E, F, G,^ H thi doan thing EG va FH 
nim tren hai dudng thing vudng gdc vdi nhau. Han 
nifa, neu J, K, /., Wla trung diem cua cac doan thing 
nd'i eac dinh eua hai hinh chif nhat ke nhau thi JL va 
Kl^ la hai doan thing bing nhau, dong quy vdi hai 
dudng thing EG va FH. 

Hinh 3. Binh li Van Aubel 
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Hinh 4. Djnh li 1 va djnh li TDN aJa no 

Dinh li /'(TON): Neu du'ng ra phia ngoai cac 
canh cua td giae ABCD cac hinh thoi ddng dang vdi 
tam lan lugt l i E, F, G, H thi doan thing EG va FH 
bing nhau. Han nifa, neu J, K, L, Mia frung diem eua 
eac doan thing nd'i eac dinh cua hai hinh thoi ke nhau 
(xem hinh4b)\h]JLvaKi\/^r\km tren hai dudng thing 
vudng gdc vdi nhau. 

Tap ehi Gido due so 325 51 



Tif ket qua dinh Hi,ta suy ra hai tinh cha't sau: - Ti 
soEG/FH bing ti sdcac canh eua eic hinh chd nhat; 
- Gdc giOa hai dudng thing JL va Ki\/I bang gdc giua 
hai dudng cheo cua eac hinh chu nhat ddng dang. 

Tijr kef qua dinh ii 1' (djnh li TON), ta suy ra hai 
tinh cha't sau day: - Gdc giua hai dudng thing EG va 
FH bing gdc giua haicanh kenhau eua eac hinh thoi 
ddng dang; - TisoJUKM bing tisdeua hai dudng 
cheo cua cac hinh thoi 

Binhii2:Cho &ABC, diem Pnim tren doan thing 
AB. Dung siu dUdng trdn sau: (B, BP) nBC = Q; 
(C,CQ)nCA=R;(A,AR)r>AB = S;(B,BS)r^BC= 
Tva (C, CT)nCA =: U.Kh\66,tac6: (A,AU)nAB = 
P. Hon nifa, Ige giic PSTORU ndi tiep dudng trdn 
{hinh 5a). 

Chung minh. Vi POB l i tam giic ein vdi BP=BQ, 
dudng tmng true eua PO ehinh l i dudng phin giic 
eua gdc B. Tuong tu, eic dutjng trung true cua OR, 
/7S chinh l i dudng phan giac cila gdc C va gdc A. Vi 
cic dudng phin giic frong tam giac ddng quy nen 
dudng trung true eua cic canh eua Ige giae PSTORU 
eung ddng quy. Ket qua nay vin dung neu P nim 
tren dudng thing chda canh AB. 

Hinh 5. Dinh Ii2 va dinh li TDN ciia no 

Dinh Ii2 xua't phit td die'm P tuy y tren can hAB. 
Sddung thao tie tu duy TDN, ta cd dinh ii2'. 

Djnhli2'(dd'ingiu).Cho AABC. Dt/ng tia APcua 
gdc/4; dung fia SP eua gdc S sao cho ZPS/1=ZP/4S; 
dung tia CQ cila gdc Csao eho ZOCB=/.PBCva Q 
eBP:6mg\\aARcuag6cAsaQchoZRAC=ZQCA 
va ReCQ; dung tia BS cua gdc B sao eho ZSBA = 
ZRABvcA SeAR;dung tia Cfcua gdc Csao eho 
ZTCB=ZSBCva TeBS. Neu diem U= CTnAPlh] 
ZUCA =ZUACva Ige giic PQRSTU ngoai tiep dudng 
trdn {hinh 6b). 

3) Ddng quy tic TDN de'phat trien tinh sang 
tao cua HS trong giai toan. Trong quatrinh day hpe 
toan dphdthdng, viec van dgng sing tao eac thao tie 
tu duy giup HS tim tdi, kham phi tri thuc ma. Ket qua 
cac thao fie tu duy sddgng khii niem TON ndi ehung 
khdng dung, tuy nhien, nd eho phep HS lip ra gia 
thuyet mdi dua tren kef qua da biet. GV can tao dieu 
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kien va gpi ddng cogiup HS cdthethanh lap va tukiem 
chung cic gia thuyet eua minh. 

Cap khii niem TDN die'm - dudng thing se eho 
nhieu ket qua thu vj neu ehiing ta bie't sd dgng quy 
tic TDN cho eac dd'i tupng hinh hpc don gian. Vid^i: 
xet hinh gdm bd'n die'm (cic dinh cua tam giic deu 
v i tam eua nd) va siu dudng thing (cic canh eda 
tam giae va dudng trung tn/e cua nd), fa thi'y, dudng 
frung true eua eic canh cif nhau tai mdt diem. Dung 
quy tie TDN, xet hinh gdm bd'n dudng thing (cic 
canh cila td giic toin phan) va sau diem (dinh cila 
tu giac toan phan), fa cd ke't qua: trung die'm cua cac 
dudng cheo cua mot tdgiic toan phan eung nim 
tren mot dudng thing. 

Hinh 6. Tugiae toan phan va TDN cua no 

Nhu vay, quy t ic TON "ddng quy" va "thing 
hang" eung cap eho HS mdt phuong phip linh boat 
hon khi chdng minh ddng quy hoic thing hang. 
Sddgng thao tie tuduy TON, tacd the ehuye'n bai 
toin td ehung minh ddng quy sang chdng minh 
thing hang va ngugc lai. Mdt sdkhii niem TDN ed 
thegiilp HS giai quyet cic bi i toin thude dang nay 
nhu: dong quy - thing iiang, hang die'm dieu hda -
chum dudng thing dieu hda; cue - dudng doi cue 
cua mdt diem dd'i vdi mdt dudng trdn cho trudc,... 
Xet vidg dudi diy: 

Qjnti ii(Brianchon): Ba dudng thing nd'i cac cap 
dinh dd'i dien eua mdt Ige giac ngoai tiep mdt dudng 
trdn ddng quy tai mdf diem. 

Chdng minh. Gia su ABCDEF\a Ige giae ngoai 
tiep dudng trdn (0) {hinh 7). Gpi M, N, P, Q, R, Slan 

(kil 1 /2014) 



lupt la tiep die'm cua cic canh AB, BC, CD, DE, EF, 
FA vdi dudng trdn (0). Khi dd, theo djnh li Pascal dd'i 
vdi Ige giic i\4NPQRS ndi tiep dudng trdn: hJINnQR 
=X, PQi-^SI\/l= Y, NPnRS=Z. ta cd ba diem X, Y. Z 
thing hang. 

D l tha'y eic die'm X, Y, Zlan lugt l i cue eua cac 
dudng thing BE, AD, CFdd'i vdi dudng trdn (0). Vi X, 
Y, Z l i ba die'm thing hang nen cie dudng ddi cue 
cua nd l i BE, AD, CFddng quy tai mdt die'm. Die'm 
nay chinh liege cua dudng thing Pascal dd'i vdi dudng 
trdn |0). 

^ (J bai toan nay, neu chifng minh tore tiep ba dudng 
thing BE, AD, CFddng quy se rait pliue tap. Khi van 
dung thao tic tuduy TDN dexem xetdkhia canh khie 
thi bai toan lai trd nen don gian hon. Cg the, nhd cip 
khai niem dd'i ngiu: cue v i dudng dd'i cue, ddng quy va 
thing hang, bii toan dugc chuyen ve chifng minh ba 
die'm thing hing di/a vio ket qua cua djnh li Pascal. 

* * * 
Quy tie TDN yeu eau HS phai cd kha ning tuduy 

d mdc dp eao. Vi vay, diy la bien phip bdi dudng 
nang luc tu duy toin hpe eho HS gidi toan rat hifu 
hieu, die biet, giup HS he thd'ng hda v i md rdng tri 
thdc toan hpc mdt each chu ddng, tich cue. Dieu nay 
la CO sd cho su sing fao frong nghien cdu v i hpe tip 
toan. Do dd, G V can van dgng linh boat quy tie TON 

vao day hpe de truyen eho HS niem say me hpc tap 
va ngay cang yeu thieh mdn hpe. • 
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SUMIVIARY 
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. Tiierefore, 
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 thinkingin solving mathematical problems. 

To chirc day hoc theo dir an... 
(Tiep theo trang 46) 

hudng din; -Banh gii tdng thanh vien trong mdi nhdm: 
Qua tren ket qua danh gii san pha'm eua ca nhdm 
eiing vdi phieu dinh gii eua nhdm tn/dng danh eho 
cac thanh vien, phieu tudinh gia ban than, GV eho 
die'm va tinh die'm vao phieu dinh gi i eua mdi HS. 

Trong quatrinh thuyetfrinh DA, GVed thecincu 
vao tinh tieh cue phit bie'u, kha^ning tham gia ddng 
gdp vao st/thinh cdng cua bud'i thuyet trinh ma eho 
cac em them die'm thudng. 

3) Danh gia kit qua cua DA: Dinh gia thanh 
cdng DA dua tren cic tieu ehi: nang luc lam viee, tinh 
than, tie phong lam viee nhdm va chat lugng san 
phi'm. Mat khae,GV can cin cdvao chua'n kien thdc, 
kinang ma HS dat dugc sau khi DA ke't thue. 

* * * 
Van dgng D HTD A vao day hpe da dat dugc m ge 

tieu kep: giup HS dat chua'n kien thdc, ki ning va 
thai dp theo yeu cau eua mge tieu bai hpe, hieu rd 
cie dng dgng eua foan hpe frong thuc tien; ngoai ra, 
HS cdn dugc ren luyen va nang eao ning luc giai 

quyet vi'n de, ning lue giao tiep, ning lue lam viee 
nhdm... Do dd, DHTDA gdp phan nang eao cha't 
lupng giang day mdn Toa'n frong trudng THPT v i 
gin nha trudng vdi thuc fien.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 
sciiools nowadays. 
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