NGHIEN CilU

VAN DUNG NGUYEN TAC PHAN NHO TRONG DAY HOC
GIAI MOT SO DANG BAI TAP TOAN G TRUNG HOC CO SO

1. Li thuyé&t TRIZ va nguyén tic phéan nhd

Li thuyét gidi cac bai todn sdng ché (viét tat theo
tiéng Nga va chuyén sang ki ty Latinh - TRIZ) cGia G.S.
Altshuller 1a Li thuyét tuong doi khai quat vé su phét
trién cta hé théng. Ld nha sang ché xuit sic, nha
nghién cttu mang tinh dét pha linh vuc sang tao, nha
viét chuyén khoa hoc vién tudng clia Lién X0 trudc day,
Genrikh Saulovich Altshuller (1926 - 1998) da xdy dung
-~ TRIZ dya trén khéi lugng 16n cac thdng tin vé sy phat
trién (k€ ca nhiing phat trién khdng ¢ con ngudi tham
gia), tri thic ctia nhiéu bé mén khoa hoc va ki thuat dé
di tim céc quy luat phat trién cla céc hé théng. TRIZ chi
ra rang cac phudng phép sang tao phai dugc xay dung
sao cho ching c¢6 thé gitp nhimng ngudi sir dung dinh
huéng suy nghitheo cac quy ludt phat trién.

Cac phuong phéap séng tao cla TRIZ cé thé trinh
bay dudi dang téng quan thanh cac loai sau: Nhom céc
. phuong phap séng tao cta TRIZ 13 t6 hgp cac thd thuat
sdng tao co ban; Nhém cac phuong phéap sang tao cia
TRIZ dugc xay dung dua trén cac co s& khdc; Algorit gidi
céc baitoan sang ché (ARIZ).

Trong cac phuong phdp sidng tao cha TRIZ, 40
nguyén tac (thG thut) sdng tao <o ban la cac phuong
phép sang tao dan gidn nhét. CAc nguyén tac nay khdng
chi st dung riéng cho cac fink vuc khoa hoc ki thudt ma
con cé thé ma réng, khai quat ching dé ap dung sang
cac linh viyc sang tao khac, ké ca ddi sdng, sinh hoat
hang ngay. Trong thuc t€, ngudi ta thudng dung t6 hgp
clia cac nguyén tac nhiéu hon {a dung cac nguyén tac
don 1é mot cach dgc lap.

Nguyén tic dau tién dugc liét ké trong danh sach
40 nguyén tac sang tao co ban cla Altshuller 1a Nguyén
tdc phan nhd. Néi dung clia Nguyén tdc phdn tich nhé la:
Chia déi tugng thanh cac phan doc lap; Lam déi tugng
trd nén thao 1ap dugc; Tang mic dd phan nhod cua doi
tugng.

Phan nhd déi tugng tuc la lam cho vira sirc, dé thuc
hién, phu hgp vdi phuong tién hién cd. Nhiing trudng
hop khé gidi quyét “tron goi’, “nguyén khéi’, “mét 18n”
thudng phai st dung nguyén t3c nay. Chang han, dé
déng mot chiéc ti-dung quan do, ngudi ta phai tinh dén
viéc lam sao-cho thuan lgi khi dong t0, dé dang khi van
chuyén ti dén noi st dung,... Do d6, phai thiét ké va
déng cac bd phan, chi tiét nhd cha chiéc ti. Cac bd phan
nay c6 thé thao doi khi van chuyén va I3p lai dugc thanh
chiéc t hoan chinh tai noi dugc st dung.
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2. Nguyén tic phan nhé trong day - hoc Toan &
trudng phd théng

Trong day - hoc Toan & trudng phd théng, Nguyén
tdc phén nhé thé hién gua viéc phan chia mét bai toan
thanh cdc bai todn nhé (chia doi tugng thanh cac phan
doc lap, lam cho d6i tugng trd nén thao dugc) ma viéc
gidi cac bai toan nhé don gian hon d&i véi hoc sinh. Trén
cd sG két qua clia cac bai toan nhd nay, ta téng hop lai
(13p lai) dé gidi quyét bai todn ban dau. Thyc té, trong
qué trinh day - hoc Toan & trudng phé thong, <6 rat
nhiéu bai todn ma khi suy nghi dé giai, ngudi gidi can
phan bai toan dé ra thanh céac bai todn nhé. Biéu quan
trong 1a 1am thé nao dé c6 thé phan nhd mot bai toan
{Iam cho bai toén tr& nén “thao dugc”) va téng hgp dugc
(I3p dugc) cac bai toan nhé nay dé gidi quyét bai toan
ban dau. Can chi ¥ dén nhimng y&u t6 ma nha dé ndy
sinh ra suy nghi phai tach (thdo) bai toan ra thanh céc
bai todn nhé hon, cing nhu téng hgp (13p) duogc cac bai
toan nhd dé.

3. Van dung Nguyén tac phan nhé trong day hoc
giai mot sé dang bai tdp todn & trung hoc co s

Dudi day 1a mdt s6 vi du van dung Nguyén tdc phan
nhé trong day hoc gidi mét s6 dang bai tap todn & trung
hoc ¢o sd, gép phan hinh thanh nhan cach sdng tao cho
hocsinh.

a) Vi du khi day gidi bai tdp sé hoc

Khi hudng dan hoc sinh kha gidi gidi cac bai toan s6
hoc nang cao, ta thudng phai hudng dan céc em phén
nhd bai toan thanh cac bai toan don gian hon.

Vidu 1: Ching to rang:

LIS AR R S S

15 721 22 23 7 59 60 2

Bai todn nay, vé mat hinh thuc, c6 thé phan thanh
hai bai toan nho:

Baitodn 1.1: Chiing to rang:

T e e Y
21 22 23 59 60 15

Baitodn 1.2: Ching té rang:

1 1 1 1 1 3
E+E+5§+m+g§+5<5

., 1t 1 1 1 . ;
Téng = +=—+-—-+..+——-+-— latdng cla cac.

21 22 23 59 80
phan s6 ¢6 tir 13 1, mau la cac & tu nhién lién tiép tr 21
dén 60. Thong thudng, véi mbi bai todn nhd nay chung




ta tach ©Ong

LIRS TP S

20 22 237759 60
nﬁé va ap dung ki thudt so sénh moi s§ hang ctia mét
téng nhd véi cing mét s6. S6 cac s6 hang cla cac
t6ng nhd nay c6 thé bang nhau, c6 thé khac nhau.
Trén o s§ d6, bai todn 1.1 ¢6 thé dugc phan nhd
_ thanh cac bai todn nho hon theo cac cach khac nhau:
Cach 1: Bdi todn 1.1.1: Ching té rang:

thanh céc tdng

1+—— ]—i— -}-L+-1——>1
22 23 7 39 407 2
Baitodn 1.1.2: Ching td rang:
LR IVEE S B
41 42 43 7 59 607 3
Bai toan 1.1.3: Chiing té rdn 'l+1>ll-
g g.2 RET:
Cach 2: Bdi todn 1.1.1: Ching té réng:
1 1 1 1 1 1
—t—t—t ot —>=
21 22 23 29 30 3
Baitodn 1.1.2: Chung td rdng:
1 1 1 1 1 _1
b — >
31 32 33 59 60 2
Bai todn 1.1.3: Chiing to ran —1-~|—l>E
9lemng T3 s
Cach 3: Bdi todn 1.1.1: Chiing 1 rang:
1 1 1 1 1 1
bt — ==
21 22 23 29 30 3
Bai tocin 1.1.2: Chung t rdng:
11 1 1 1 _1
—t—t— b ——>—
31 032 33 39 40 4
Bai todn 1.1.3: Chung to rang'
1+—1— 1+ 4= +i 1
41 42 43 49 50 5
Baitodn 1.1.4: Chdng té rang:
1 1 1 1 1 1
—t—td =+t t—
51 52 53 59 60 6

Bai todn 1.1.5: Chdng t6 réng:

1,101,101

3 4 5 6 15

Péi vai cac bai toan cta cach 1 ta lam nhu sau:

- Bai toan 1.1.1: So sanh mébi s6 hang cla tdng

JELIPUR TR SO S R
21 22 23 39 40 40

- Bai toadn 1.1.2: So sanh méi s6 hang ca tong
LIS IR N SV L
41 42 43 59 60 60

- Giai bai toan 1.1.3 khong c6 khé khén. Thao tac
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ti€p theo [a”18p” cac baitoan 1.1.1, 1.1 2,1.1.3 déco duoc
|6 gidi clia bai toan 1.1.

Cac bai todn nhé clia cac cach phan nho khic duoc
gidi tuong tu.

Ta cling ¢6 céch phan nho bai todn 1.2 thanh cic bai
toan nhé va giai chliing tuong ty nhu d6i véi bai toan 1.1,

Vidu 2: Chiing minh réng néu p 13 s& nguyén t6 16n
hon 3 thi p2- 1 chia hét cho 24.

Thong thuding, d6i vdi bai toan chdng minh loai
nay, ta can st dung tinh chat “Néu m chia hét cho a, m
chia hét cho b vdi a va b la hai s6 nguyeén t6 ciing nhau thi
m chia hét cho tich a.b.”. Trong bai toan trén, ta cht y: 24
= 3.8 v6i 3 va 8 la hai s6 nguyén t8 ciing nhau. Khi @6 bai
todn dugc phan thanh hai bai toan nhé hon:

Baitodn 2.1: Chiing minh rang néu p Ia s6 nguyén t6
I6n hon 3 thi p? - 1 chia hét cho 3.

Baitodn 2.2: Chiing minh rdng néu p 13 s6 nguyén t6
I6n hon 3 thi p? - 1 chia hét cho 8.

Tu gid thiét p la s6 nguyén t6 I6n hon 3 nén p khéng
chia hét cho 3, do dé p chi c6 thé chia cho 3 du 1 hodc du
2 va viét dudi dang 3.k + 1 hodc 3.k + 2 (k € Z). Khi do,
bai toan 2.1 tr¢ nén don gian.

Nhd fuu y: p?2 - 1 ¢6 thé viét thanh (p - 1)(p + 1), v6i
p la s6 nguyén t8 16n hon 3 nén p 14 s6 18, Tir d6 ¢6 thé
phéan bai todn 2.2 thanh hai bai todn nhd hon:

Baitodn 2.2.a: Ching minh réng tich cia hai s6 chén
lién ti€p thi chia hét cho 8.

Bai todn 2.2.b: Cho p la s& nguyén t6 I16n hon 3.
Chiing minh réng p? - 1 1a tich cda hai s6 chn lién tiép.
{Chu y: bai nay chi can p la s6 18).

Giai quyét cac bai toan nhd, téng hap lai (I3p lai),
nhd st dung tinh ch3t da néu trén, ta gidi quyét dugce bai
toan da cho.

b) Vi du khi day gidi bai tap dai sé

Viduy 3: Tim gia tri l6n nhat cta A =x2(3 - x) v3i x20.

Thong thudng, véi bai toan tim gid tri Ign nhat clia
mot biéu thic, ta can chitng td biéu thiic dé nhd hon
hodc bang mot hdng s6. Nhan thay, A la tich cha cac thua
s6 va x + (3 -~ x) = 3 nén ta nghi tdi khad nang st dung bat
déng thic Cosi. Khi d6 ta can didu kién clia x dé 3 - x .
duong. Do d6 ta c6 thé phan bai toan thanh hai bai toan
nhé:

Bai todin 3.1: Tim gia tri I6n nhdt ca A = x*(3 ~ x) vdi
0= x<3.

Bditodn 3.2: Tim gid trilén nhdtcla A =
x23.

Trén co s& két qua ctia hai bai toan nay ta c6 két qua
cha bai toén ban dau.

Vidu 4: Tim t4t ca cac nghiém thuc cdia hé phuang
trinh:

x*3 - x) voi

1 1 1

— et —=1

xl x2 n

X, >0, x,>0, ..., x,>0
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& d6 n la s6 nguyén duong cho truéc.

Hai phuong trinh clla h@ la:x, + %, + .. +x =9va
1 1 1

— o t—=1

X1 XZ xn .

Hon nlra ta cé

1 1 1
X .—=L X,—=1 .. x,.—=1
X, X, X
Vi vay, ta suy nghi t6i bat déng thic Bunhiacopxki.
Co: ‘
1 1 1
X, tx,t ) (—+—+. )
X

Xl XZ n

2
1 1
> J;.TJFJ;Z.TJF...WLJ;.% =i,
3 2 n

Do dé nzéQ, hay n<3.Khidé, véin >3 hodacn=1hé
da cho vb nghiém. Phan con lai clia bai toan dugc phan
thanh hai bai todn nhé hon:

Baitodn 4.1: Giai hé:

X, +X, +x, =9

1 1 1
i—+—+—=1

xi X2 X3

x, >0, x,>0, x,>0

Bai todn 4.2: Gidi hé:

X, +%x,=9
_1_+i=1
X%

x;, >0, x,>0

Viéc giadi hai bai toan nhd 4.1 va 4.2 khéng qua
kho. D6i véi bai toan 4.1, chi can ap dung bt déng thic
Bunhiacopxki cho hai bg ba s6 thuc ta co dugc x, =x, =X,
=3, con bai todn 4.2 ta st dung dinh LiViet ddo dé tinh x,
x,1a hai nghiém ctia mét phuong trinh bac hai.

¢) Vi du khi day gidi bai tap hinh hoc

Vidu 5: Trén tia Ax lay hai diém O va B sao cho AO =
2 cm; AB = 5 cm. Goi | 13 trung diém cia OB. Tinh Al

Sem

A 0

1 \\\B b

e

2cm

Nhin trén hinh vé ta thay Al = AO + Ol. Do d6 Al tinh
dugc néu biét Ol ;

Villa trung diém cia OB nén dé tinh Ol ta can tinh
. BO. Bai toan tinh BO 14 bai toédn co ban ma hoc sinh ¢6
thé dé dang giai duoc.

Diéu dang ndi & day 1a ta khong thé néi:“Tit hinh vé
ta ¢4 Al = AO + OI”. Do d6 can phai gidi quyét trudc mét
bai toan nira ta phai gidi thich dugc tai sao diém O ndm
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gitia hai diém Ava L.

Vi vay, bai toan trén cé thé phan nhd thanh céc cau
nhu sau:

“Trén tia Ax 13y hai diém O va B sao cho AO = 2 cmy;
AB =5 cm. Goi | 13 trung diém ctia OB.

a) Hay giai thich tai sac diém O ndm gilta hai diém
Aval

b) Tinh BO.

<) Tinh Al”

Vidu 6: Cho tam gidc ABC c6 ba goc nhon. Goi O la
giao diém ba duding cao AH, BK, Cl. Chiing minh BO.BK
+ CO.Ci =BCA%

A

C
B H

Pé chiing minh bai todn nay, cdn chi y réng, néu
khéng lién quan dén sé do do dai cac doan thing ta
thudng c6 mot tich hai d6 dai doan thang tit mét ti 1&
thic cta hai ti s6 bang nhau. Ti I& thdc nay thudng c6
dugc nhd dinh Li Ta - let (néu ¢6 quan hé song song)
hodc suy ra ti hai tam giac déng dang. Trong bai toan
nay ta nghi dén tam gidc déng dang.

Mudn ¢é tich BO.BK ta can cé mét ti 1é thic trong do
BO 1a tlr ctia ti 6 nay thi BK Ia mau ca ti s6 kia. Vi vay, can BO
va BK 14 hai canh ctia hai tam gidc dong dang. Hai tam giac
d6 la BOH va BCK. Khi dé ta co ti lé thuc:

BO BH

BC BK

BC c6 mit & vé phai clia dang thuc can ching minh
(BC?), hon nifa ta ¢6 BH + HC = BC. Do d6 ta cén chiing
minh CO.C! = BC.CH. Bé ching minh d&ng thidc méi nay
ta lai can ching minh ti lé thuc

2=£Ii, tl dé dén dén phai chiing minh hai

BC (I
tam gidc COH déng dang vdi tam giac CBL.

Nhu vay, bai toan da dugc phan nho thanh ba bai
toéan, don gian hon rat nhiéu va hoc sinh ¢é thé dé dang
gidi dugc (viét dudi dang cau héi trung gian): “Cho tam
gidc ABC ¢6 ba géc¢ nhon. Goi O la giao diém ba duong cao
AH, BK, Cl. Chumg minh réng /A BOH ~ /A BCK; /A COH

~ [\ CBI. Tirdé suy ra BO.BK + CO.Cl = BCX”

Trong day hoc gidi bai tap toan & trudng Trung hoc
o s&, van dung nguyén tic phan nhd dé phan chia bai
toan thanh nhiing bai todn nho rdi van dung phdi hap
cac nguyén tic sang tao khac d€ thyc hién cac phuong
an t6i uu trong timg bai todn sé gitp gidi quyét thanh
cong nhiéu bai todn phuc tap. Can day hoc sinh biét cach

, suy ra BO.BK = BC.BH.

(Xem tiép trang 27)




