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VAN DUNG LY THUYET CHUYEN HOA SU PHAM
CUA DIDACTIC TOAN VAO VIEC TiM TOI PHAT HIEN
LOI GIAI CAC BAI TOAN O TRUONG PHO THONG

e GS.TS. Bao Tam ™

Tém tit

Trong bai bdo nay chiing téi dua ra cdch gidi cdc bai todn phd thong nho sit dung kién thiic
cila todn hoc cao cdp, sau dé nho hoat dong chuyén doi ngoén ngit chuyén sang cdch gidi pho
thong va si dung hoat dong tuong ty héa theo cdu triic dé phdt hi¢n tim toi cdc bai todn mdi.

1. Mé dau

Mot trong nhitng y&u t6 1y thuyét cd ban clia didactic todn 1a 1y thuyé&t chuyén hod su
pham. Ly thuy&t nay dé cap dén van dé chuyén hoé céc d6i tugng tri thifc bac hoc (Savoir
Savant) thanh doi tugng tri thiic dude gidng day.

Céc giai doan chii y&u clia qua trinh chuyén hod su pham 1a

Tri thitc bac hoc R Tri thiic can day | Tri thic dugc day
(Thé ché tao tri thiic) | (Thé ché chuyén tri thitc) (e ché day hoc)

Qua trinh chuyé&n ho4 nay tao ra su khic biét (d6i khi kha 16n) giira tri thifc cAn day va tri
thitc dudc day so véi tri thic bac hoc.

Nghién citu khoa hoc luan vé tri thitc can day s& cho phép lam rd su khéc biét nay va do
d6 1am rd dic trung cia tri thitc can day so v6i tri thitc bac hoc. N6 gitip chiing ta ¢6 cdi nhin
khong hoan toan bi bé hep trong hé thong day hoc hay b6 hep trong pham vi chuong trinh
sach gido khoa. Tt d6 cho phép nhin nhan tri thi'c chuong trinh sach gido khoa trén mot quan
di€m cao, hgp nhit nhiéu sy kién riéng 1é thanh cii tong thé, khdi quat; dac biét cho phép
dinh huéng phat hién van dé trong day hoc todn & trudng phd thong bing tri thic todn cao
cip, toan hién dai sau d6 chuyén hod su pham sang cich gidi quyé&t phd thong nhd qué trinh
chuyén d6i ngdn ngit sang ngdn ngit phd thong, ngdn ngit day hoc phit hop véi dic di€ém nhan
thiic cia hoc sinh. Chéng han, khi niém hai véc t ciing phudng dudc dinh nghia trong siach
gido khoa hinh hoc 16p 10 1a: “Hai véc to c6 gid song song hodc triing nhau”. Nhiéu gido vién
khong nhan thic dudc c¢o sd toan hoc hién dai cia khdi niém nay 1a gi? va ho day hoc sinh

(*) Trudng bai hoc D(Sng Thap, HOi gidng day todn hoc ph6 thong.
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kh4i niém ma ban than khong nim dugc ban chat. Gido vién khong hi€u phuong trén mat
phéng hay khong gian. C6 thé hi€u nodi dung khai niém phuong trén mit phing hay khong
gian nhu sau:

Trén mat phing hay khdng gian xét tap hop {D} cdc dudng thing. Trén dé xét R - quan
hé song song hoic triing nhau ctia hai dudng thing. Quan hé R 14 quan hé tuong duong. Do
vay ta c6 cac 16p {D}/R, mdi 16p 1a ho cic dudng thing song song hoic triing nhau, mdi 16p
12 mot phuong trong mit phing hay khong gian.

Khi chiing ta n6i phép chi€u song song phuong d 1én mat phing (P) thi d 1 dai dién cla
mdt phuong. Khi néi qua phép tinh ti€n T, moi phuong déu bét bi€n c6 nghia 1a qua T anh
clia dudng thing a 1a dudng thing a’ sao cho hodc a’ song song vi a hodc a’ triing a.

Trén day chiing tdi gidi thiéu khdi quat vé 1y thuyét chuyén hod su pham va vai trd clia
né trong viéc xem xét tri thitc sach gido khoa. Du6i day chiing toi xét vai trd clia 1y thuyét
chuyén ho4 su pham nhiim stf dung tri thifc toan hoc cao cip, toan hoc hién dai tim toi 15 gidi
cac bai toan phd thong va kham phé cdc bai todn mdi.

2. Noi dung nghién ciu

Nghién cifu ctia chiing t6i tip trung vao viéc khai thic cic phudng thiic chuyén hod su
pham nhim phét hién cdch giai cic bai todn va phat hién cic bai toin méi & trudng phd thong.

Phuong thitc 1: Khai thac cach gidi bai toan phd thong nho sit dung ki€n thic toan
cao cap, toan hién dai, sau dé6 chuyén sang cach giai phd thong.

Vi du 1: Xét bai toan “cho 7 s6 tu nhién d6i mot khac nhau. Biét riing tong clia 4 s§ bat
ky trong 7 s& d6 16n hon téng ctia 3 s6 con lai cong v6i 2010. Chitng minh ring mdi sd trong
7 s6 néi trén 16n hon 2013,

Céch gidi cao cip: Tap hop gdm 7 s6 trén la tip sip thit ty toan phin nén ton tai phan
t bé nhat. Gid s cdc s6 trén sdp theo thit ty: a < a, <..<a. Khi d6 chi can ching minh
2013 <a . Theo gia thiét a,+a,+a +2010<a +a +a, +a, <& (a,-a)+(a,-a,)+(a -a)+
2010 <a,

& 2013 <a,
Tir d6 chuyén sang cach gidi phd thdng theo cic budc sau:
- Sap x&p cdc sO trén theo thif tw a,<a, <..<a.
- St dung gid thi€ta, +a, +a,+2010<a +a,+a, +a,
- Bi€n ddi tuong duong lam triét tieu tong a, +a, + a, d€ suy ra diéu phai ching minh.

Vi du 2: “Mot 16p hoc néu x&p hoc sinh mdt ban ngdi 4 em thi con 3 em chua c6 chd
ngdi; n€u x&p mdi ban ngdi 5 em thi con thira 2 ban. Hay tim s hoc sinh cta 16p™.

Xét cach gidi nhd st dung song 4nh: gia si¥ hoc sinh dang x&p mdi ban ngdi 5 em. Chon
ra mdi ban ding 1 em va x€p vao 2 ban con thira mdi ban 4 em. Do d6 néu A 1a tip hgp s6
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ban x&p 5 em ldc dau; B 1a tap hop s hoc sinh chon ra. Khi d6 ta c6 song anh f tir A dén B.
Do s6 phin i ctia B bing 8 + 3 = 11. Tir @6 s& ban x&p 5 em 1a 11 ban. Suy ra s hoc sinh Ia
11 x5=155(em).

Chuyén sang céch gidi méi cho hoc sinh 16p 4 trudng ti€u hoc theo ti€n trinh nhu sau:

- Gi4 st mdi ban x&p 5 em

- Chon ra mdi ban ding 1 em va x&p vao 2 ban con thira mdi ban 4 em thi con 3 em chua
c6 chd ngdi vay s6 hoc sinh ctia I6p 1a 11 x 5 = 55.

Phuiong thiic 2: St dung céc bat bién clia cac 4nh xa d€ dinh huéng diing va huy dong
diing kién thiic d€ giai cac bai toan diit ra

Phuong thifc nay nhiim gidi dap ciu hdi: Dua trén cd sé nao dé€ huy dong ding kién thitc
dé giai mot bai toan?

Chezlng han khi gép c4c bai toan tinh d6 dai, 6 16n géc, chitng minh céc hé thitc vé lugng
lién quan dén tich cdc d6 dai, binh phuong do dai thi c6 thé sit dung tich vd huéng hodc hinh
hoc ddng dang. Nhan xét trén c6 thé gidi thich bang kién thifc ctia hinh hoc cao cip. Khi chuyén
tir khong gian afin d&€n khong gian Euclide, chiing ta cAn bd sung céc tién dé vé tich vo hudng.
Ciing c6 thé diing hinh hoc ddng dang dé€ nghién cttu hé thitc lugng trong cic hinh. Gido vién
c6 thé huéng din hoc sinh THPT hi€u nhan xét trén bing tri thifc sach gido khoa.

Vi du: Xét bai todn sau day: “Goi O, I 1an ludt 1a tAm dudng tron ngoai tiép va dudng
tron noi tiép ctia tam gidc ABC; R, r 1an lugt 1a ban kinh ctia cdc dudng tron néi trén. Chitng
minh ring OI>’= R? - 2Rr”.

C6 thé st dung tich vd hudng d€ gii bai toan trén va nhd st dung bai todn quen thudc
sau: “goi I 1a tAm dudng tron noi ti€p tam gidc ABC. Chitng minh ring alA +bIB +cIC =07
ciing c6 thé gidi bai todn nay bing sif dung céc tam gidc ddng dang SKC va AHI, trong d6
CS = 2R, IH =r va st dung tam gidc KIC can (xem hinh 1).

<l
A

L—— 7€

K

i
)

Hinh 1



TRUGNG DAI HOC DONG THAP Tap chi Khoa hoc s6 02 (thang 4-2013)

Phuong thiic 3: Sit dung md hinh to4n cao cAp, toan hi¢n dai vé mét doi twgng, quan
hé toan hoc va tim cich dién dat chiing theo ngdn ngit phd thong dé tap dugt cho sinh
vién phat hién bai toan méi

Chéng han xét md hinh: “Cho tap A = {a,a,.,a }vatapB={b,b,., b }latip sép
tht ty toan phan, trong d6 m < n. Khi d6 mdi don anh f tir A vao B bao toan thi ty trong B 1a
mot t& hdp chap m ctia n phan t¥. SG cic don 4nh nhu viy bing cr”

C6 thé xét bai todn & trudng phd thong tuong thich véi md hinh trén nhu sau nhd st dung
ngdn ngi todn pho thong: “cho 10 sd tu nhién: 0, 1,..., 9. C6 bao nhiéu s& ¢6 5 chit s& chia hét
cho 5 sao cho s& hang don vi bé hon s6 hang chuc, s6 hang chuc bé hon s& hang tram, s6 hang
tram bé hon s6 hang nghin va s6 hang nghin bé hon s& hang van”.

Phuong thiic 4. St dung tuong ty theo ciu tric d€ mé rong bai toan tif mit phing
sang khong gian hoic chuyén hoa céc bai toan khong gian thanh bai toan phang.

Ta xét vi du kh4i niém m-don hinh trong khong gian afin m chiéu A™ sau day: trong A™

cho m + 1 diém doc 1ap {A, A, A_}. m-don hinh xdc dinh b&i m + 1 di€m noéi trén 1a tap

m

hdp nhitng di€m X sao cho véi moi diém O ta c6 OM = ZOL XAI v6i ZOL =1. Véi cach

hi€u dé, 1-don hinh x4c dinh bdi 2 diém phan biét A, B la doan thing AB 2-don hinh xéac

dinh bdi 3 di€m A, B, C khong thing hang 14 tam gidc ABC; 3-don hinh x4c dinh bdi 4 diém
khong ddng phing A, B, C, D 1a tif dién ABCD.

Nhu vay tam gidc va t dién ¢ cau triic 2-don hinh va 3-don hinh la trudng hdp dic biét
clia m-don hinh. Tir d6 chiing c¢é nhitng tinh chat afin tuong tu.

Chiing ta c6 thé xdc 1ap sy tuong tu ciu triic gitta dudng thdng va mit phing; gifta hinh
binh hanh va hinh hdp; gitta dudng tron va mit cau trong khong gian.

Bay gid ta xét bai todn phéng: cho tam gidc MNP. Qua cic dinh M, N, P 1an lugt v& cic
dudng thing m, n, p tuong ng song song véi cic dudng thing PN, PM, MN. Céc dudng thing
n, p cit nhau tai A, cic dudng thing p, n cit nhau tai B va dudng thing m, n cit nhau tai C.
Chitng minh riing cic di€ém M, N, P 1an lugt 12 trung di€m clia cic canh BC, CA, AB clia tam
gidc ABC.

Ban doc c6 thé gidi bai todn trén nhd st dung tinh chit cia hinh binh hanh va phat biéu
bai todn tudng tu trong khong gian nhu sau: Cho tit dién MNPQ. Qua céc dinh MNPQ Ian lugt
v& cac mat phing tudng Gng song song véi mit phing (NPQ), (QMP), (MNQ), (MNP), cic
mat phZ?il’lg trén d6i mot cit nhau tao thanh t dién ABCD c¢6 cdc mit nhin cac diém M, N, P,
Q lam trong tam.

3. Két luan

Nhitng ndi dung nghién citu trén day ctia ching t6i lam sdng té vai tro clia 1y thuyé&t
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chuyén hod su pham van dung vao hoat dong phat hién van dé va cich gidi quyét van dé
nhiim nang cao tiém luc clia gido vién ddp ng yéu ciu td chifc phét hién trong day hoc Todn
& trudng phd thong.

Ban doc c6 thé ti€p tuc nghién cfu md rong cic bai todn phd thong thanh céc bai toan
m&i nhiim d€ khai thac tiém niang sich gido khoa nhd viéc st dung cédc hinh twong dudng doi
véi cdc anh xa./.
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Summary

This article aims to present ways of solving high school mathematical problems by using
advanced mathematics, then simplifying the language to make them more accessible to learners
so that they can use general solutions to deal with these mathematical problems and apply
similar problem solving methods to new mathematical problems.



