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TAP DUQT CHO HOC SINH PHO THONG NGHIEN
CUU KHOA HOC

GS.TS NGUYEN CANH TOAN

Bé Gido dyc va Dao tao

Loi toa sean: Ngot mor phan ue thé' ky nay. hang nam, Trung tdm 1iéu sic quoc té’
IBC (International Biographical Centre) va Vién tiéu sit My ABI (Americal Biographical
Institute) phoi hop voi nhaw 16 chite hoi nghi quée té nhdm tao diéu kién cho nhing
ngwoi noi tiéng (who's who) trén thé gioi ¢é dip gdp g6 nhau. tiép stc nhau suy nghi dé
mai ngweot, khi ra vé, lar ndng diwoc sie sdang tao cua minh lén, dong thot tang cudng thém
tink than doan két quoc 1é. Pia diém hoi nghi thuong la nhitng not ¢é truyén théng lich
sie, van héa, khoa hoc noi tiéng trén thé gioi. Nam 1996 dd la Hoi nghi quéc 1€ ldn thie
23,16 chuie tai San Francisco (M¥), dé la mét thanh pho du lich dd chimg kién nhiéu su
kién quéc té quan trong, nhie sw ra doi cia Lién hop quéc. O Hoi nghi nay, ldn ddu tién,
Viér Nam cé mot nguot tham gia trong sé gdan 200 nguai dén ur 33 nude (M 60 ngudni,
Trung Quoc 28 nguot, SNG 17 nguci, Nhat 12 nguoi......). D6 la Gido sw, Tién st Nguyén
Cdnh Toan. nguoi ma nam 1995 dd dwoc IBC bdu lam danh nhdn quéc té MOIF
(Member of the Order of the International Fellowship); OIF moit ra dai nam 1995, gém
moi s ¢o dinht 500 thanh vién khdp the' giot (khi c6 ai chét di moi bé sung) bdu ra tw
25000 ngweat déd co téntrong cde danh sdach who's who cua IBC. Dau nam 1996, Gido su
Nguvén Cdnh Toan lai duge bdu lam Pho Téng gidm déc cua IBC va Phé Théng doc cua
ABI. Tir 30/06/1996 dén 0710711996, éng da du Hoi nghi qudc 1€ ldn thir 23 va cé déng
gop mot bao cdo & tiéu ban Gido duc va Van héa (Héi nghi chia ra thanh 8 tiéu ban:
Giao duc va Van héa, Khoa hoc va suce khoe, Van hoc, Nghé thudt, Tho, Nhac, Cdc phu
i thanh dat, Cde vdn dé quéc 1€). Sau dédy. chiing t6i xin dang nguyén vdn bdn bdo cdo
ctia ong viét bang tiéng Phdp, bai dich ciia tdc gid va iom tdt bdng tiéng Anh.

Van dé nghién ciru khoa hoc chua bao gio duge chinh thire dat ra trong cac trudng phé
g trung hoc. Co 1& vi nguoi ta da danh gia thap kha nang tri tué cua hoc sinh. Nhung
én ciru khoa hoc ¢6 thé ¢6 nhiéu thang bac, tir viéc tap duot cua hoc sinh cho dén cac
t trinh 16n cua cic nha bac hoc xudt sic. Nghién ciru khoa hoc ndi chung 1a mot loai lao
1 ¢6 nhimg nhu ciu nghiém ngat, nhung lai ¢ trong tdm tay cua da s6 nhitng ngudi khang
wyét tat tam thin, néu ta cho ho luyén tdp dén tir d& dén kho. Con vé gia tri va tdm voc
cac két qua thu duge thi diéu dob tuy thudc vao trinh do tri tué, kién thiic va vao tinh
1g tam ly, vat chat cua timg nguoi. Ciling gidng nhu choi dan vidlong, 1am tho ..., mot
¥i ndo do6, khong bi khuyét tat, déu c6 thé hoc dé choi, d€ lam dugc; con co tro thanh
v s1 violong hay thi si khong lai 1a chuyén khac. Toi dd chimg kién viéc hoc sinh mot
ng ti€u hoc tham gia vao viéc diéu tra s6 ngudi mi chir trong thon x6m céc em. D6 1a 14n
tién trong doi ma cac em tu luc di d€n nhitng thong tin madi. Toi ciing dd chirng kién
1g hoc sinh cuia mot truong phé thong trung hoc cong tac voi mot Gido su dai hoc, gilp
ta thuc nghiem mot phuong phép canh tac mai trén nhitng thira rudng thi nghiém tai dia
yng, bén canh nhirng thua rudng ddi chimg. Nhin cic em can, do, tinh toan v&i mot do



|

chinh xac cao, t6i phai di dén ket luan rin;:, néu nhimg su cdng tic nhu vay gitta hoc smk
cic nha bac hoc dugce nhan 1en. th két qua vé mat giao duc s¢€ rat thu vi.

Khéng phai chi trong finh vuc diéu tra, thu nghiém mai ¢6 the chon duge cac cong
nghién ciru phu hop véi hoc sinh o nhitng trinh do khiac nhau, ma ngay trong cac cong ]
nghién ciru co ban ciing ¢6 thé tim ra duge nhimg viéc phu hop voi mot ty l¢ hoc sinh nio
LA mot nha Toén hoc, 161 muén noi ¢ day dén Toan hoc, khong phai o khia canh tinh toas
img dung, ma ¢ nhitng khia canh khai quat kha trau tugng. Dudi day, 161 ¢6 vinh du duge
thiéu vai cac ban mot quyén sach 215 trang nhan dé "Tap cho hoc sinh gioi lam quen dan
nghién ciru Toan hoc" ma toi 1 tdc gia. Trong sach do. toi chon dwgce nhimg bai tap ngt
clru dudi dang mudi dé 1ai nghién ciru ludn van nho, thich hgp voi trinh do cac hoc sinh ¢
bac pho6 thong. Trong mdi luan van nho, 16i bat diu bing "phit hien van dé", sau do hu
din tim phuong hudng giai quyét van dé dat ra va cudi cung 1a giai quyet van dé. Toi ket t
ludn van bing nhig suy nghi tan man xudt hién ngdu nhién cing véi cic su kién gap tr
qua trinh tién hanh dé tai. Nhirng suy nghi tan man doé dugc hé thong hod o cudi sach d
dang mot téng quan vé cic suy nghi do. ¢d lam noi bat cac quy ludt chi phai lao dong s
tao trong toan hoc, 1y nén tang 1a quy luat "mau thudn 1 dong luc cua su phat trién” vi
luat "Phu dinh cta phu dinh”, coi quy ludt ndy I cai chi phdi co ché cua su phat trién. To
di vao chi tiét véi cac cap pham tru doi lip nhau sau day:

1. Ly luan va thuc tién. 6. Suy dién vi quy nap.

2. Chu quan va khach quan. 7. Phan tich va tong hop.
3. Noi dung va hinh thirc. 8. Bién thién va bat bién.
4. Ban chat va hién tuong. 9. Cu the va triru tuong.

S. Ngdu nhién va tat nhién. 10. Cai chung va cai rieng.

Va chimg t6 bing cic su kién cu the gap trong qué trinh tién hinh cac dé i, ring
van dé xudt hién khi ¢6 mau thudn giud hai pham tru trong méi c¢ip. va khi van dé duoc |
quyét thi thay rd su théng nhat giud hai bén. Hai pham trii cai chung va cai riéng gitr mo
tri dic biét trong Toan hoc, vi mo1 phat minh trong linh vuc toan hoc thudn w¥, xét cho ¢f
déu 12 mot su khai quat hoa, di ngudi phat minh ¢6 y thire hay khong khi bit tay nghién ¢
Vi vay, phai tap dugt cho hoc sinh bi¢t "khii quat hod™, Toi da di dén chéd chi ra cho hoc s
mot thuat toan vé "khai quat hoa" gém chin buoc:

1. Budc thir nhat: phan tich cai riéng da bict thinh cic bo phan ciia no.

2. Budc thir hai: ¢d ging nhin mbi bo phan dé dudi nhidu goc do khac nhau, ¢
nhiéu cing 1ot

3. Budc thir ba: hay ¢o gang ong hop lai bing moi cach ¢o the ¢6 duoe cac poe
nhin tung bo phan (¢6 duge sau budce thir haiy dé ¢o nhi¢u goe do nhin khic nhau vé cai rii
di bieét. '

4. Budce thir tu: mdi goe do nhin vé cdi rieng di biét sé goi ¥ mot huang "khii ¢
hod" cai rieng d6. Méi goi ¥ cho tamot "gia thuyet” vé ket qua "khai quat hoa.

5. Budce thir nam: truc giac ¢o the gidp ta loai ngay mot s¢ "gia thuyét” sai.

6. Budc thir sau: doi vai mdi gia thuyet khong bi loai, hiy ¢6 ging ap dung no
mot s6 truong hop dac biet khi don gidn. Néu ap dung ma dua dén két qua sai th chic ¢
1a gia thuyét do sal. NEU ap dung ma dua dén ket qua dung thi chua chac gia llltl} &1 da di
nhung long tin ring “né ding" duoc cung co.

7. Budc thir bay: hay dung cac ket qua (ca ding va sai) ap dung o budc thir siu
hodn chinh thém cic gia thuyé&t chua bi virt bo.

8. Budc thir tam: Hay c¢o ging chimg minh tung gid thuyet di duoc hoan chinh. |
chimg minh duoc gia thuyét nao thi gia thuyel do ding 13 mot su "khai quat” ¢ii rieng



)6i vari nhimg gia thuyeét chua chimg minh duoc thi dé 1a nhitng nghi vin khoa hoc néu
g van dé cdn giai quyet.

9. Budce thir chin: Néu, sau bude thir sdu, 11 ca cic gia thuyét déu bi virt bo thi phai
than Lam Lai e ddau vol mot hy vong v mot long tin ring, s& ¢d mot ngay nao dé, tim
mot goc do mai de nhin cii néng di biét va goe do nhin nay cho phép "khai quat hoi"
"eai reeng” da cho.

)¢ cu the hod tat ca nhimg dicu vira noi. sau day 161 10m gon dé tai thu chin (trong s6 10
y nhu sau:

)é 1ai thir nhat: hiy di tim cdc ~o phic.

)¢ tai thir hai: cie phép bién doi vécto va ban chat cic s6 phire.

)é a1 thu ba: dudng trung tuyén va dudng trung binh trong mot tam giac,

)¢ 141 thir tu: vé mot khang dinh d&i véi hinh thoi.

)¢ tai thir nam: hay di tim logarit tu nhién.

)¢ i thir sau: hay nhin "bai toan con buom” dudi mot goc do mo rong hon.

)¢ tai thir bay: hiy thu nhin cic ham tuyén tinh va phan tuyén dudi goc do cac toan ur.
Yé tdi thir taim: G sao lai 1) a=b 4+ ?

> tai thir chin: khai quat hod dinh 1y: "Ba trung tuyén cua mot tam gidac dong quy''.

)¢ 1 tha mudi: hay xem x¢t i cac him phan tuyén ngoai pham vi cic sO thuc.

3y gior ta hdy dimg L o dé i thir chin:

wede thae nhar: trong dinh 1y ndy ¢6 hai khan mém toan hoe: tam gidc, trung tuyén, va
no1 quan he gitia ba trung tuyén: chiing dong quy.

beoe thut hai:

Co thé nhin "tam gidc” nhur i

+ Truong hop dac biét cua da gide n canh, trong do n - 3 canh triét tiéu.

+ Cli twong twr voi tr dign ¢ trong khong gian.

+ Cdi twong tu voi tam dién o trong khong gian.

Trong khii ni¢m trung tuyén cé an khai niem "trung diém cua mot doan thing” ma ta
¥ nhin dudi nhiéu goc do khic nhau:

+ Trong tam cua doan thang. :

+ Trong 1am cua hai ddu mat doan thang.

+ Pi¢m chia doan thang theo ty 6 -1

+ Diém lien hop diéu hoi ctia di€m xa vo tan déi vai hai ddu mat doan thang.

+ Tam mot vong tron ¢6 s chidu bing khong trong khong gian mot chiéu,

+ Cai trong y vai phan gidce trong cua mot goc.

Frong khai niém "trung tuy€n” con an khii niém "dinh tam giac”. Dinh ndy c6 thé xem
goc do “trung diém cua mot canh bing khong". Ciing ¢6 the xem i cai tuong wr véi
cua moOt tam dign.

C6 the xem "déng quy” nhu 1 trudng hop dac biet cua khong déng quy. Boi 1&, néu ba
g thiang (xudt phat tir ba dinh cua mot tam giac) ma khong déng quy thi ching tao nén
am gidc ¢o dién tich S: the thi "déng quy" g vai truong hop dac biet S = 0. Mat khac,
a xét mot trong ba dudng do (dung hon la doan thang trén duong do tir dinh tam giac
:anh doi dien) va cac ty s dai s6 theo do hai dudng kia cdt no thi thdy ngay rang ba
g dong quy hay khong la tuy theo hai ty s6 nay bang nhau hay khong, nghia la ty s6 K
i ty sO ndy (1y s6 kép) bing | hay khong. Ty s6 kép K do khong phu thudc thir tu vong
h, theo dé ta chon ba dudng thing di cho (dudng nio 13 dudng thir nhat, diéu kien dob



khong quan trong). Tir 46 xuat hién khai ni¢m: ba dudng thang K - cat nhau. "Déng quy
voi trudng hop dac biet khi K = 1. Khai ni¢ém ndy dua ngay deén dmh ly Céva quen thuoc
Iy thét ma nhan xét ring truéng hop K = -1 (mg voi su thing hang cuia ba giao diém cd
dudng voi canh doi dién.

Buce thit ba: T6 hop lai di moi cich c6 thé duge ¢ic goe do nhin vé "tam. giac", "
diém", "dinh", "déng quy", ta c6 thé di dén nhiéu gia thuyet vé "khai quat hoi", vi du;

- Gia thuyét thir nhét: trong mot tir dién, cic duéng thang n6i méi dinh véi trong tam

mat d6i dien 12 déng quy (tam gidc —> i dién; trung diém mot canh —> trong tam mot m

- Gia thuyét thir hai: trong mot t&r dien, cac dudng thang néi mdi dinh voi trong tam
chu vi mat d6i dién 1a ddng quy (tam gidc —> ti dién; trung diém mot canh —> trong
cua chu vi mot mat).

- Gia thuyét thir ba: trong mot tir dién, cac dudng thing ndi méi dinh vai tAm vong

- figoai tiép mat d6i dién 1a déng quy (tam gidc —> tr dién; trung diém mot canh —> tam !
tron ngoai ti€p mot mat).

- Gia thuyet thir tu: trong mot tam dién, ba mat phing n6i mdi canh vai phan giac t
clia mat d6i dien 1a déng quy (tam gidc —> tam dién; dinh —> canh; trung diém cta canl
phan giac trong cua mat).

- Gid thuye€t thit nam: néu ba diém Iy trén ba canh (hay canh kéo ddi) cua mot tam
ma thing hang thi ba duong thing ndi ba dinh véi lien hop diéu hod ciia ba diém da che
véi hai ddu mat cua canh tuong (ing sé dong quy.

Neu gia thuyet nay diing thi ta c6 ngay dinh Iy Ménélaus quen thuoc. Va khi dé, tinh

“c6 ba chin thing hang" (chan Ia giao diém cua mot ducmg lhang xuat phat tr mot dink
canh d6i dién) rd ring la c6 the dién tad boi khai niem "(-1) - cit nhau". Gia thuyét thir
ndy con goi len mot sy "khai quat hod” di xa hon: cho (D, D). (E, E'), (F, F') |4 ba cap «
theo thir tu trén ba dudng thing BC, CA. AB (ABC li tam giac di cho) sao chou(BCDD') :
, (CAEE') = m,, (ABFF') = ma. Khi do, néu AD, BE, CF 1a K - ¢it nhau thi diéu gi sé x
dé6i véi AD', BE', CF' ? Mot aghién ciru nho nho sé dan ti cu tra 16i: ching sé " K/ myr
cit nhau". C6 mot dinh 1y quen bi¢t la: "néu ba duong thang xudt phat tir ba dinh mot
giac ma déng quy thi cac d6i ximg cua ching theo thir tr qua cac phin giac trong cling «
quy". Dinh ly ndy goi lén mot nghién ciu di xa hon va dan 161 dinh 1y: neu ba duong t
xudt phat tir ba dinh cia mot tam giac ma K - cit nhau thi cic doi ximg cua ching theo tl
qua ba phan giac trong sé 1/K - cit nhau.

Xin tam dirng & day dé di dén ket luan: tap cho hoc sinh phé thong nghién ciru khos
1a mot diéu hoan toan cb the voi toi ngay ca trong pham vi nghién clru co ban, vi tu duy
tao & nha bac hoc hay & hoc sinh déu tuan theo nhiing quy luat nhu nhau, Néu ta 1am r¢
quy luat dob ra réi ding nhitng bai tap din dan tir dé dén kho, ta ¢6 thé lam cho hoc sinh
dugc ciac quy luat dé. Néu hoc sinh van dung duge cac quy ludt do thi ho s& "hoc mot,
mudi" theo mot phuong ngon Viét Nam. Vi du, tir dinh ly: "ba trung tuyén cia mot tam
déng quy", hoc sinh ¢é thé te minh ritt ra ca chuc dinh 1Y khic (méi d8i voi ho). Tap duot
hoc sinh nghién ciru khoa hoc néi chung phai li cong viéc "ngoai khod”. D6 1a miii giap-
thir hai dé chéng lai cach hoc thu dong cua hoc sinh; miti giap cong tha nhat 1a déi mai
day, cich hoc 0 moi khoa theo hudng tiép ¢4n din dén huéng dan va thue hanh nghién
khoa hoc.
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APPRENTICESHIP OF SCIENTIFIC RESEARCH FOR PUPILS
IN SECONDARY SCHOOL

NGUYEN CANH TOAN

Ministry of Training and Education

The apprenticeship of scientific research is apt to the pupils of secondary schools, in
ticular, the good ones of the upper classes. In Vietham there is a non-regular
:nomenon: pupils of secondary schools, even primary schools, cooperate with scientists in
ir scientific research. For example, pupils of a primary school have cooperated in a social
estigation about the number of an alphabetic in the locality. This is the first time in their
- when these pupils, by their proper labour, bring new information to scientists. Personally,
ave followed the situation concerning the cooperation between pupils of many secondary
ools and professors of an university in the research of a new method of cultivation. I have
ived to the conclusion that the apprenticeship of scientific research has a great educative
act.

Even in abstract sciences such as mathematics it is possible to give to pupils exercises of
earch in the form of small theses. In the direction of this idea, I have written a book with
title 'Apprenticeship of mathematical research to good pupils’. This book has 215 pages
h ten small theses such as 'to generalize the theorem: the medians of a triangle are
icurrent’. Each thesis contains the revelation of a certain problem, the hint to solve the
iblem, and finally the solution itself. These ten theses make clear the lows of mathematical
ovation. The pupils will have a perfect command of these laws if they have regularly done
iged exercises:

- To look at anything as a unity of contradictions, for example, to look at a triangle as a
iper triangle and also as a quadrilateral. A problem would appear from each contradiction.

- To look at a particular case from various points of view, as many as possible; for
imple, to look at the middle of a segment as a centre of gravity of the segment or as the
itre of gravity of the ends of the segment, or as a centre of a circumference and so on.

Dialectics makes the pupils think with flexibility and establishes a relation between
thematics and non-mathematics, between mathematics and the personality of the pupil.



