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VAN DUNG CAC NGUYEN TAC “PHAN NHO”, “DAO NGUQC”
VA “GIAI THUA HOAC THIEU” CUA ALTSHULLER TRONG DAY HQC
HINH HQC THEO HUONG PHAT TRIEN NANG LUC SANG TAO
CHO HOQC SINH CHUYEN TOAN TRUNG HQC PHO THONG

Nguyén Xuan Quynh
Trwong trung hoc pho thong Chuyén Himg Vieong, Phii Tho

Tom tat. Ngay nay, trong xu huéng phat trién nén kinh té tri thirc, voi bdi canh cudc cach
mang cong nghiép lan thi 4, bén canh nhitng wu thé vé nhan cong, thwong hiéu, con ¢ mot
yéu té khéac quyét dinh sy thanh cong cua doanh nghiép, d6 chinh 1a kha ning canh tranh vé
sang tao. Tur thuc tién 6, gido duc va dao tao can phai hinh thanh va phaét trién ngudn nhan
lyc c6 ning luc sang tao. Bai viét d& cap dén viéc van dung mot s nguyén tic sang tao cua
Altshuller nhu nguyén tic “Dao ngwoc”, nguyén tic “Phan nho”, nguyén tic “Giai thira
hoic thiéu” trong day hoc hinh hoc theo huéng phéat trién ning luc séang tao cho hoc sinh
chuyén toan trung hoc phd théng.

Tir khoa: Nang luc, ning luc sang tao, nguyén tic sang tao cua Altshuller, day hoc hinh
hoc, hoc sinh chuyén toan.

1. Mé dau

Kinh té tri thirc 12 nén kinh té trong d6 su san sinh ra, phd cap va st dung tri thac déng vai
tro quyét dinh di voi sy phat trién kinh té, tao ra cua cai, nang cao chat lugng cudc séng. Trong
béi canh cach mang cong nghiép lan thi tu dang dién ra, kinh té tri thirc gén lién véi cudc cach
mang sd, internet van vat, tri tué nhan tao va phan tich di liéu Ién. D& xay dung va phat trién
nén kinh té tri thic, cin dao tao ngudn nhan luc chét lugng cao cho xa hoi.

Thuat ngit: Gido duc dwa trén nang Iuc hay Giéo duc tiép cdn ndng lwc (Competency
Based Education - CBE) da duoc cac nha giao duc hoc Hoa Ki dé cap dén tir nhitng nam 1970.
Trong d6, thay vi tra loi cau hoi: Biét 1am gi? Hoc sinh (HS) can tra loi cau hoi: Biét 1am gi tir
nhitng diéu da biét? [1, 2]. B6i méi can ban, toan dién gido duc va dao tao & Viét Nam ~dang
huéng dén muc tiéu phat trién pham Chat nang luc nguoi hoc, trong do ndng lyuc giai quyét van
dé va sang tao duoc xem 14 nang lyc ¢t 16i ma ngudi hoc can dat [3, 4].

Nghién ctru vé niang luc sang tao (NLST) ctua HS phé thong ¢ Viét nam, Pham Thi Bich
Dao (2014) quan niém: “NLST cua HS trung hoc pho thong (THPT) la nang lyc tlm thay cai
mdi, cach giai quyét mdi, nang luc phat hi¢n va gidi quyét c6 hiéu qud cao vé cac van dé dat ra
trong hoc tdp, ndang luc phat hién ra diéu chwa biét, chwa cé va tao ra cdi chia biét, cdi chua
c6, khdng bi go b6, phu thude vdo cdi da biét, da cé, suy nght khéng theo 16i mon” [5].
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Theo Bang Thi Thu Hué (2019): “NLST cua HS la thugc tinh cd nhdn dwoc hinh thanh va
phét trién nho té chdt san ¢6 va qué trinh hoc tap, rén luyén, thdi thic HS tao ra y tweng méi co
gid tri truéc hét doi véi ban than, tim kiém duoc gidi phap va van dung thanh cong y twong dé” [6].

Da s6 cac nha nghién ctu gido duc déu co quan diém: O mot mac do nao do, tit ca moi
ngudi déu ¢6 NLST; NLST s& duoc boc 16 16 nét khi ca nhan dugc dat trong tinh hudng phu
hop; sang tao c6 thé hoc duoc va day dugc, nghia 1a co thé st dung cac bién phap su pham dé
phét trién NLST ciia ngudi hoc [7-10].

Mot s6 tac gia ciing da dé cap t6i viéc phat trién tu duy sang tao cho HS trong hoc tap mon
Toan [9-12]. Tac gia Tran Thi Bich Lidu d¢ cao vai trd ciia to mo, tudng tugng trong viéc phét
trién ning luc sang tao cho HS [13]. Céc vi du trong céc tai liéu néu trén cha yéu thudc cac phan
moén S6 hoc, Pai s6 va Giai tich trong khi noi dung Hinh hoc it dugc dé cap.

Trong chuong trinh pho théng, phan mén Hinh hoc chira nhiéu yéu t6 truc quan va gan giii
V6 cudc séng, tuy nhién no lai doi hoi tri twong tugng phong phu, tu duy logic, triru tuong va
sang tao. Viéc ap dung tu duy thuat toan trong cdc phan mon Dai s6, Giai tich dugc sur dung kha
thuong xuyén. Nhung trong Hinh hoc, neu khong st dung phuong phép toa do, viéc giai quyét
vén dé 1a rat da dang, khong c6 khudn mau san c6 giong nhu thuat toan giai phuong trinh bac
hai ctiia Pai sb. Chinh vi vy, viéc trang bi cho hoc sinh céc cdng cuy, cach thie dé tiép can va
giai quyét van d& s& gitip cac em c6 suy nghi linh hoat, da chiéu, gép phan phét trién ning luc
sang tao cho cac em.

Dua trén mot sé nguyén tac sang tao trong khoa hoc ki thuét cua Altshuller [7], van dung
vao qué trinh day hoc, bai viét dé xuat mot sb bién phap day hoc Hinh hoc theo huéng phat trién
ning luc sang tao cho HS chuyén toan THPT. Mbi bién phép 1a su van dung mét nguyén tic
séng tao, trong d6 co cac vi du cu thé cling cac nhan xét, binh luan va céach thic thuc hién dé
GV va HS tham khao.

2. NOi dung nghién citru

2.1. CAc nguyén tic sang tao co ban do Altshuller dé xuat

Genrikh Saulovich Altshuller (1926-1998) sinh ra tai Uzbekistan, giang vién cua dai hoc
Baku (Azerbaijan) trong nhleu nam. Ong 14 tac gia cua hang tram phat minh, sang ché; 1a nha
van viét truyén khoa hoc vién tuéng [7].

Xuat phat tir ¥ tuong xay dung mot Ii thuyét gitp bat ki nguoi binh thudng nao ciing co thé
tao ra cac sang ché, ong di nghién ciru va dé xuit hé théng 40 nguyén tic (thu thuat) sang tao co
ban, chu yéu ap dung trong khoa hoc ki thuat, d6 1a cac nguyén tic: (1) Phan nho; (2) Tach khoi;
(3) Pham chit cuc bo; (4) Phan ddi xtmg; (5) Két hop; (6) Van ning; (7) Chira trong; (8) Phan
trong luong; (9) Gay g suit so bd; (10) Thyc hién so bo; (11) Dy phong; (12) Pang thé; (13)
Pao ngugc; (14) Cau (tron) héa; (15) Linh dong; (16) Giai thira hodc thiéu; (17) Chuyén sang
chiéu khac; (18) Str dung cac dao dong co hoc; 19) Tac dong theo chu ky; (20) Lién tuc tac
dong co6 ich; (21) Vuot nhanh; (22) Bién hai thanh loi; (23) Quan hé phan hoi; (24) St dung
trung gian; (25) Tu phuc vy; (26) Sao chép; (27) Ré thay cho dit; (28) Thay thé so dd co hoc;
(29) Su dung cac két cau khi va  16ong; (30) Sur dung vo déo va mang mong; (31) Sur dung vat liéu
nhiéu 13; (32) Thay (101 mau sic; (33) Pong nhat; (34) Phan huy hodc tai sinh cac phan; (35)
Thay ddi cac thong s6 hoa i ctia dbi twong; (36) Sir dung chuyén pha; (37) St dung su né nhiét;
(38) Sir dung chat oxy héa manh; (39) Thay d6i do tro; (40) St dung vat liéu hop thanh
composit. Pay ciing 1 nén tang dé Altshuller hoan thién "Li thuyét gidi cac bai toan sang ché"
(TRIZ). Ngay nay TRIZ duogc ap dung va giang day & nhiéu noi trén thé gidi trong d6 co Viét
Nam [7].
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2.2, Van dung cac nguyén tic “Phin nhé”, “Pao ngwec” va “Giai thira hoic
thiéu” ciia Altshuller trong day hoc hinh hec theo hwéng phét trién ning luc sang
tao cho hec sinh chuyén Toan trung hec phé thdng

Mot sé nguyén tic sang tao co ban do Altshuller dé xuat trong khoa hoc ki thuét ciing c6
thé van dung dugc vao cac linh vuc khac. Trong qua trinh day hoc phan mon Hinh hoc ¢ truong
THPT chuyén, gido vién (GV) c6 thé huéng dan HS van dung mot s6 nguyen tic nhu: “Phan
nho”, “Pao nguoc”, “Giai thira hogc thiéu” dé chiém linh tri thic va giai quyet cac nhi¢m vu
trong hoc tap cling nhu trong thuc tién mot cach chu dong, linh hoat, qua d6 gop phan phat trién
nang lyc sang tao cho cac em.

2.2.1. Nguyén tic “Phan nhé”
Ngi dung nguyén tdc:

Chia ddi tuong thanh cac phan doc lap; 1am d6i twong trd nén thao lip duoc; ting mic do
phan nho cia dbi tuong.

MGt 56 vi du vé vin dung nguyén tic “Phdn nhé” trong khoa hoc ki thudt:

- Day dan dién mot 16i ddc c6 nhuge dlem 1a sgi day ctmg, kho cudn tron, dé bj dut khi gap
khiic. Ngudi ta thay thé chung bai loai day gdm nhiéu soi nho thi cic nhuoc diém trén déu duoc
khic phuc.

- Thude do do dai bang bang mot thanh cing c6 nhugc diém 1a kho do vat c6 kich thude
16n. Chung dugc cai tién bang cach phan nho thanh thude gap hodc thude cudn.

- Bao kho rong dugc in thanh nhing cot nho cho dé doc.

- Thay vi lam banh xe ¢6 kich thude 16n, nhiéu banh nho chay trén vong xich giup xe tang
di chuyén dugc trén nhiéu dia hinh du c6 khéi lugng rat 1on.

- Khi san xuét tau thuy ¢G 16n, nguoi ta thuong chia ham tau thanh nhiéu ngin nho doc 1ap
v6i nhau dé dé khic phuc su ¢6 néu mot ngan bi thung.

Mot s6 vi du vé vin dung nguyén tdc “Phdn nhé” trong day hoc hinh hoc:

Viéc chia mot bai toan ban dau thanh nhiéu bai toan nho, dé giai quyét hon 1a mot ki thuat
quan trong trong day hoc mon Toan noi chung va phan mén Hinh hoc noi riéng. Sau day la mot
s6 vi du vé van dung nguyén tic “Phan nhé” trong day hoc Hinh hoc:

Vidul

Cho ABC latam giac khong vuong, truc tam H. Chung minh rang, diéu kién can va du dé
tam giac ABC' can tai A 1a dudng tron noi tiép cac tam giac ABH va ACH c6 ban kinh bang
nhau.

Nhdn xét: R rang, néu ABC la tam giac vudng thi truc tm caa nd triing vai dinh goc vuong,
khang dinh cua bai toan khong con diing nita. Py 1a mot bai toan twdng nhu kha dé, tuy nhién
nhiéu HS cho rang n6 khdng hé don gian.

Loi gidi

Phan thuan caa bai toan 12 hién nhién, ta chung minh phan dao, nghla 13, néu du:ong tron
noi tiép cac tam giac ABH va ACH c6 bén kinh bang nhau thi tam giadc ABC' can tai A.

Goi I,J lan lugt 1a tim duong tron noi tiép cac tam gidc ABH, ACH ; K, L la hinh chiéu caa
I,J trén AB, AC tuong Gng. Ta chia bai toan thanh 2 truong hop:
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TH 1: ABC latam giac nhon. A
Tir gia thiét, tacd ABH =90 — BAC = ACH
nén KBI = LCJ, ma IK = JLsuy ra

ABKI = ACLJ = BK = CL.

Ta dung phép chirng minh phan ching, gia st
nguoc lai, IK =JL ma AB = AC.

Néu AB < AC thiter BK = CL suy ra H

AK < AL = tan KAI > tan LAJ B o

= KAI > LAJ (KAI,LAJ lacac géc nhon) Hinh 1

= BAH > CAH = ABC > ACB = AC > BC, mau thuin véi gia thiét AB < AC.
Tuong ty, trudng hop AB > AC' ciing ddn dén mau thuan.
Mau thuan nay ching to diu gia sir 1a sai, hay AB = AC.
TH 2: ABC' la tam giéc t0. Két hop gia thiét

duong tron noi tiép cac tam gidc ABH va

ACHc6 ban kinh biang nhau ta suy ra

BAC > 90". Trong truong hop nay, HBC la

tam giac nhon nhan A 1am truc tam. Ap dung

ching minh trong TH 1 d6i véi tam giac nhon

HBC , ta thu dwoc HB = HC, suy ra

HBC = HCB = ABC = ACB, diéu can
chung minh.
Vi dy 2 (Bai toan vé diém Toricelli ciia tam giac)
Cho tam gidc ABC vadiém M thudc mién tam gidc d6 (Mién tam gidc ¢ day dwoc hicu
la tap hop cac di€ém nam trén canh hodc bén trong tam gidc do). Xéc dinh vi tri cua M sao cho
MA+ MB + MC' dat gia tri nho nhat.
Nhdn xét: Trong bai toan nay, tam giac ABC' 1a tuy y va diém M di dong nén s& xay ra rég
nhiéu kha nang. Ta van dung nguyén tac “Phan nho” va xét cac truong hop dac biét trude dé tim
hudng giai cho bai toan.
Loi gidi
D& théy truong hop tam gidc ABC' 1a tam gidc déu thi viéc xéc dinh vi tri cua diém M
théa man yéu cau bai toan la don gian nhat. Dy doan tam cua tam giac déu (diém 7' la trong
tam, truc tam, tim duong tron ngoai tiép, tam duong tron ndi tiép) 1a diém can tim.
That vay, qua A dung duong thang vudng goc véi AT,
qua B dung duong thang vudng goc véi BT, qua C
dung duong thang vudng goc véi C'T, chlng cét nhau doi
mot tao thanh tam giac déu A'B'C"'. Goi X,Y,Z lan
luot I3 hinh chiéu vudng goc cua M trén
B'C',C'A',A' B' twong tng. Dé thay, doi véi mot tam
gidc deu, tong khoang cach tir mot diem bat ki thugc mién
tam giac do dén céac canh lubn bang d¢ dai duong cao cua
no. Tu détacd MA+ MB + MC > MX + MY + MZ
=TA+TB+TC.
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bing thirc xay ra khi va chi khi M = T.
Truong hop tam gidc ABC khong déu s& van
dugc giai quyet nhu trén neu tam giac A' B'C"
la tam giac déu. Nhu vay diém 7' can tim nam
bén trong tam gidc ABC va nhin ba canh cta
tam giac dudi cac goc 120°. Diéu kién nay dian
t6i tam gidc ABC' ¢6 ba géc cling nhé hon 120°.
Loi giai

Xét cac truong hop sau cua tam gidc ABC':
TH 1: Tam giac ABC c¢0 ba goc cung nho hon
120°. Theo nhan xét néu trén, diém can tim 1a
giao diém T cua ba cung chira géc 120° chan
boi cac doan AB, BC,CA va nam bén trong tam
gidc ABC. biém T duogc goi la diém Toricelli
cua tam giac ABC.
TH 2: Tam giac ABC' c6 mot goc bang 120°.
Khang giam tong quét, gia st BAC = 120". Lay
diém A' tly y nam ngoai tam gid&c A BC sao cho
BAA'=120". Khi d6 tam giac A' BC' c0 ba
géc cting nho hon 120° va A chinh la diém
Toricelli cua tam giac A' BC. Lay dicm M tly y
thugc mién tam giac ABC, khi d6 M ciing
thugc mién tam giac A' BC. Theo chang minh
trén, ta co
MA'+ MB+ MC > AA'+ AB+ AC

= MA+ MB+ MC > MA+ AA'— MA' + AB+ AC > AB + AC. Pang thic xay ra khi
M=A

TH 3: Tam giac ABC ¢6 mot goc lén hon 120",
Khéng giam téng quét, gia st BAC > 120°. Khi
d6 trén canh BC' ton tai cac diém B',C'' sao cho
BAC'=120", B'AC =120". Lay diém M
tiy y thuoc mién tam gidc ABC, khi d6 M
thuoc mién tam giac ABC'"' hoic AB'C.

Hinh 6
Gia st M thuoc mién tam giac ABC'', ap dung két qua da ching minh trong TH2, ta c6
MA+ MB+ MC'>AB+ AC!

= MA+ MB+ MC = MA+ MB+ MC'+ MC —MC' > AB+AC'+ MC —MC'

>AB+ AC'+ MC — MC'

Vidiém M khong nam trong tam gidc AC'C nén AMC'C lamét ti gidc. Goi O la giao

diém hai duong chéo cua tir giac va sir dung bat dang thirc tam giac ta ¢d the chung minh dugc

két qua sau: Tong d¢ dai hai duong chéo cia mot tir gidc ludn lon hon tong do dai hai canh doi
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dién cua tu giac d6. Ap dung cho ta gidc AMC'C ,tacd AC'+ MC > AC + MC"
= AC'+ MC — MC"'> AC. Vady MA+ MB + MC > AB + AC.Dang thic xay ra khi
M=A
Két lugn: Nhu vay, néu tam giac c6 ba goc nho hon 120° thi diém can tim 1 diém nhin ba
canh dudi géc 120° (diém Toricelli). Néu tam gidc c6 mot géc 16n hon hodc bang 120° thi
diém can
tim chinh la dinh &ng véi goc tu caa tam giac.
Vidu 3
Chang minh rang, khdng thé phu kin mot tam
giac co di¢n tich lon hon 1 béi mét hinh tron ban
kinh 1 sao cho tam cua hinh tron khong thugc mién
tam gidc dd cho (khai niém mién tam gidc dugc
hiéu nhu trong Vi du 2).
Nhdn xét: Ba duong thiang chaa ba canh cua tam

giac ABC chia mat phang thanh bay mién khac
nhau. Mat khac, tdm caa hinh tron khéng thuoc
mién tam gidc dang xét nén dé tién hanh 1ap luan
duoc dé dang, ta can xét 6 TH. Tuy nhién do vai
trd twong ty ciia cac mién 1, 3, 5 va 2, 4, 6, ta chi
can xét 2 TH.

Loi gidi

Ta ching minh bai todn bang phuong phap phan ching, gia sir ton tai duong tron tm O,
ban kinh 1 pha dwoc tam giac nhu trong gia thiét. Ta chi can xét hai TH sau:
TH 1: TAm O cua hinh tron thuéc mién 1.

Qua O ké duong kinh MN || BC. Do O thudc
mién 1 nén MN khong cat canh ndo cia tam giéc
ABC, hay tam giac ABC nam tron ven trong

mot nira hinh tron duong kinh MN. Keé duong
thang qua A vubng goc voi BC, cat BC tai H

Hinh 7

va cit duong tron O tai K (K, H cung phia dbi
voi A). Taco BC < MN =2 AH < AK <],
suy ra dién tich tam giac ABC, dt ABC <1,
tréi gia thiét.

TH 2: Tam O cua hinh tron thuoc mién 4. Ta ciing
dung thém cac diém va cac duong nhu trong THI1.
Lap luén twong ty nhu trén ta cling c6 tam gidc
ABC nam tron ven trong mot nira hinh tron
duong kinh MN va dt ABC <1, tréi gia thiét.

Bai toan dugc ching minh.

Hinh 8

Lueu ¥ khi van dung nguyén tic “Phdn nhé”:
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Dé chia bai toan hoic van de can giai quyét thanh cac trudng hop riéng, cu thé hon, dé giai
quyét hon ta c6 thé dia vao mot s can ctr thuong gip nhu sau:

- Tinh lién thudc: Piém da cho nam trong hay thu¢c phan kéo dai cua doan thang, thuoc
duong tron hay khong, thuoc mién nao caa mat phang. ..

- Hinh dang ctia cac hinh: Tam giac da cho la tam giac nhon, vudng hay tu; ta giac dang
xét 1a hinh binh hanh, hinh chir nhat, hinh vuéng...

- Quan hé cua cua cac dbi tuong co ban: Hai duong thang vudng gdc, song song, tring
nhau, tao véi nhau mot goc nhon; tam giac bang nhau, tam giac dong dang, tam giac khdng
ddng dang. ..

- Céc truong hop suy bién (dic biét) va khdng suy bién: Tam giac déu, tam giac vudng can,
tam gidc can, tam gidc khong can...

2.2.2. Nguyeén tic “Pao nguoc”
Ngi dung nguyén tac:

Thay vi hanh dong nhu yéu cau bai toan, hiy hanh dong nguoc lai; lam phén chuyén dong
cta dbi trong (hay moi truong bén ngoai) thanh dimg yén va nguoc lai, phan dimg yén thanh
chuyen dong; lat nguoc déi tuong.

Mot s6 vi du vé vin dung nguyén tic “Pdo nguoc” trong khoa hoc ki thudgt:

- Khi dun nau, thong thudng nhiét dugc cung cép tir bén ngoai, nhung 4m dién lai cung cp
nhiét tir bén trong. Diéu nay giup tiét kiém ning luong va ting d an toan khi sir dung.

- Thay vi tron bé tong theo cach thu cong 1a d6 xi mang, cat, soi vao rdi dao déu 1én, ngudi
ta cho nguyén li€u vao thung va cho thung quay tron.

- Khi chay bo, thong thuong ngudi chay s& di chuyén con con dudng dimg yén. Tuy nhién,
dbi v6i may chay bo, ngudi chay khong thay déi vi tri con “con duong” lai chuyén dong. Giai
phap nay hitu hiéu ddi v6i nhitng khong gian hep dong thoi viée tap luyén khong bi anh hudng
boi thoi tiét.

- Céc cay cau thuong dugc bic qua dong nudc dé cic phuong tién dudng bo luu thong ma
khong bi gian doan. Tuy nhién cAu nudce thi nguoc lai, chung danh cho cac phuong tién duong
thuy. Cach lam nay giup cho tau thity c6 thé di chuyén duoc qua nhiing khe nti hiém tré, phan
ludng giao thong duong thily hodc lam dudng dan nudce tudi tiéu, sinh hoat.

Mot s6 vi du vé vin dung nguyén tic “Pdo nguoc’” trong day hoc hinh hoc:

Viéc xem xét bai toan nguoc nhidu khi rat hitu ich dé tim ra 16i giai va phat trién bai toan.
Céc bai toan chimg minh hinh hoc thudng c6 dang: Cho A, chiing minh B. Ta lam diéu nguoc
lai hay con goi 1a suy nguoc, c6 B thi thu dugc gi? Néu B 1a diéu kién can va du dé cé A thi bai
toan dwoc giai quyét va ménh dé déo ciing dung. Néu B khong phai 1a diéu kién can va du dé co
A thi phép suy luan nay ciing gitp ta tiép can gan hon toi 1o giai cia bai toan.

Vi du 4:
Cho hinh thang ABCD véi AD || BC va O la giao diém cua hai duong chéo. Lay diém

M thudc doan OA va djém N thudc doan OD sao cho ANC = BMD. Chung minh ta giac
BCNM la tt giac noi tiep.
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Nhdn xét: Van dung nguyén tic “Dao nguoc” dé B C

giai quyét bai toan nay, ta xem xét bai toan v
nguoC cua bai todn néu trén: Cho hinh thang

ABCD véi AD || BC va O la giao diém cia ‘

hai duong chéo. Liy diém M thudc doan OA —

va diém N thudc doan OD sao cho tir giac

BCNM la tir giac noi tiép, liéu ta co thé suy ra

dugc két qua ANC = BMD? GV huéng dan A D
HS tim duoc nhiéu két qua nhét tir cac diéu kién Hinh 10

Cua bai toan ngugc.
Ta giac BCNM nai tiép co thé suy ra tir giac
AMND néitiépdo D, = B, = M,. Hon nita,
M, =N, 1. Tukétquatigisc AMND noi
tiép, ta thu dugc CMD = ANB. That vay,
M1 :Dl’Ms :As :>M1 +M& = D1 _'_A:s
= ANB (g0c ngoai cta tam giac), nghia la
CMD = ANB 2 .Tu 1 & 2 suy radiéu
can chang minh. Hinh 11

Loi giai:

Gia sir dudng tron ngoai tiép tam gidc BCM cit doan thang OC' tai diém N'.
Theo nhan xét trén, ta c6 AN'C = BMD. Mat khac, ANC = BMD va N,N' cung thudc

doan
OC nén N'= N, diéu can ching minh.

Tir viéc xem xét bai toan nguoc, ta o thé mo rong bai toan theo cac huéng sau:

Mo rong 1

Cho hinh thang ABCD véi AD || BC va O la giao diém cia hai dwdng chéo. Lay diém
M thudc doan OA va diém N thudc doan OD. Khi dé, diéu kién can va du dé bon diém
B,C,M,N cung thugc mét duong tron la ANC = BMD.

Mo rong 2

Ta nhan thdy, doi voi te gidc noi tiép
BCNM, khi diem M chuyén dong tien dan toi
diém O thi diém N ciing tién téi diém O; khi
M =0 tht N=0 va khi M thuoc doan OC
thi N thugc doan OB. Ket qua bai toan van dung
khi diém M thudc doan OC. Ta c6 thé phat biéu
nhu sau: Cho hinh thang ABCD véi AD || BC.
Puong tron tuy v di qua hai diém B,C cit cac
doan thang AC tai M va BD taiN. Khi do,

ANC = BMD.

A

Hinh 12
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Bai toan mo rong dugc chimg minh tuong tu bai toan goc.

Vi du 5:

Cho g6c nhon zOy va diém A nam bén trong goc d6. Hiy xac dinh diém B trén tia Oz
va diém C trén tia Oy sao cho tam giac ABC' ¢6 chu vi nho nhit.

Nhdn xét: Trong hinh hoc, bai toén c6 yéu to thay doi la dang toan khé déi voi nhieu HS,
ching thuong dan téi cac cau hoi ve quy tich hodc diém co dinh va doi hoi ngudi hoc can tu duy
triru twong ¢ mirc d6 cao. Trong bai toan nay, c6 dén hai yeu to thay doi do la cac diém B va
C' lan lugt di dong trén hai tia Oz va Oy, diéu nay co thé lam HS lung ting. GV c0 thé hudng
dan HS van dung nguyén tic “Pao nguoc” dé tim hudng giai quyét cho bai toan, cu thé 1a gia st
da tim dugc cac diem théa man yéu cau cua de bai, tir d6 suy ra cac dac diem hoac tinh chat ma
ching phai thoéa man. Trén co s¢ d6 xac dinh dugc vi tri cua ching. Ta cling c6 the coi déy 1a
bai todn dung hinh, vi thé n6 s& bao gom cac budc: phan tich, dung hinh, chitng minh, bién luan.

Loi gidi

Phan tich: Gia st ta da tim dugc cac diém
B,C thoa man yéu cau cua bai toan. Khi do tong
d6 dai cac doan thing AB + BC + CA dat gid tri
nhé nhit. Goi A, A, lan luot 1a cic diem doi
xang véi A qua Oz, Oy tuwong ung. D& thay chu
vi tam gidc ABC bing AB+ BC+CA. Vi
tong nay nho nhat nén cac diém A, B,C, A, ciing
nam trén mot dudng thang.

Cach dyng: Dung cac diém AL A, lan luot
la déi xtng véi A qua Oz,Oy. Puong thing
AA, cittia Or tai A vatia Oy tai B, d6la cac Hinh 13
diém can tim.

~ Ching minh: RS rang d6 dai doan gap khic lén hon d¢ dai ctia doan thang néi diém dau va
diém cuoi cua doan gap khitc do.

Bién lugn: Goc zOy nhon 1a diéu kién dam bdo cho su ton tai cua B,C (doan thang A A,
cit cac tia Oz, Oy). Bai toan c6 mot nghiém hinh.

Lueu y khi van dung nguyén tic “Pdo nguoe”:

Khi van dung nguyén tic nay, HS c6 thé tiép can theo cac cach sau:

- Xem xét va giai quyét bai toan ngugc Ciia bai toan da cho. Nhiéu truong hop, viéc tim toi
161 giai cua bai toan nguoc rat hiru ich. Neéu bai toan ngugc 1a ding, ta c6 the phat bieu mo rong
bai toan da cho thanh bai toan vé diéu kién can va du.

- Gia sir yéu ciu cua bai toan (thuong la bai toan chung minh hodc dung hinh) da dugc
thoa man thi ta thu dugc ket qia quan trong nao. Tiep d6 ching minh ket qua quan trong nay
cling duoc suy ra ngay tu gia thiét cta bai todn ma khong can thém gia thiét nao khac. Cuoi
cung, HS trinh bay loi giai theo logic thong thuong.

- Chang minh bang phuong phép phan ching: néu ménh dé can ching minh la sai thi suy
ra mot dieu mau thuan. Mau thuan nay chting to diéu can ching minh la ding.
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2.2.3. Nguyeén tic “Giai thira hoic thiéu”

Ngi dung nguyén tdc:

Néu nhu khé nhan duge 100% higu qua can thiét, nén nhan it hon hogc nhiéu hon “mét
chut”. Luc d6 bai toan c6 the tré nén don gidn hon va de giai hon.

Mot s6 Vi du vé vin dung nguyén tdc “Gidi thira hodc thiéu” trong khoa hoc ki thudt:

- Thit lung, ddy dong hd duc nhiéu 16 dé nhimg ngudi sir dung khac nhau déu ding duoc.

- Nguoi ta lam san cac phoi chia khoa, mit kinh rdi tiy vao nhu ciu str dung dé mai, cat
cho phu hop. Viéc 1am nay gitip tiét kiém thoi gian, chi phi va c6 thé san xuat hang loat.

- Qéc mach dién tir thuong dugce lam duc’yi’ dang céc mogluq nho roi ghép ndi lai. Néu du chi
mdt phan trong mach bi hdng, nguoi ta thay thé cd modun dé tiét kién thoi gian.

Mot s6 Vi du vé vin dung nguyén tdc “Gidi thira hodc thiéu” trong day hoc hinh hoc:

Tir mot bai toan da duogc gidi quyét (bai toan gbc), GV co the dit ce cau hoi goi mé dé HS
phat hiér} va phat trién van d€. Van dung nguyén tac “Giai thura hqaflc thieu”, ta thay cd hai
hudng d€ khai thac bai toan. Huong thir nhat, bé sung vao bai toan goc cac dir kién maoi dé thu
dugc ket qua dac biét hon. Pay cling 1a cach dé dac biét hoa bai toan. Cac tinh hu6ng thuong
gap la thay thé tam gidc tily y boi tam gidc dac biét nhu tam giac déu, tam gidc vudng can...;
thay theé ttr gidc boi hinh binh hanh, hinh thoi, hinh vudng...; thay doan thang bai tia hodc dudng
thang... Hudng thir hai, bo bot gia thiét hodc lam “ycu” gia thiét dé thu duoc bai toan tong quat
hon. Pay chinh la mot trong cac cach dé khai quat hoa bai toan.

Vidu 6

Cho tam gidc ABC, hai diém D, E lan luot di chuyén trén céc canh AB, AC' sao cho

AD_CF gy quy tich trung diém I cia
BD AFE
doan DFE.

Loi giai Phan thugn: Qua D ké duong thang
song song voi AC cat BC tai M. Theo dinh li
Talet

AD _COM &t hop voi gia thiét, ta c6

BD BM

oM _ OB suyra EM || AB. Tird6 ADME 1a i
BM AE Hinh 14

hinh binh hanh hay I 1a trung diém cua AM.
Vay I thudc duong trung binh PQ cua tam giac
ABC.

Phan ddo: Ly diém I tly y thuoc duong trung binh PQ cua tam giac ABC. Puong
thang AI cit BC tai M. Qua M ké cac dudng thang song song véi AC, AB cit AB, AC
lan luot tai
D va F. Dathiy 22 = M _ CF

BD BM AFE

Két lugn: Quy tich can tim 1a dwong trung binh PQ cua tam giac ABC.

B6 sung thém gid thiér dé ddc biét héa bai todn (“Gidi thira”):

Tir vi dy trén, GV c6 thé thay doi gia thiét dé c6 bai toan mei, gilip HS c6 cai nhin linh

hoat, sang tao khi giai quyét van dé. Str dung nguyén tic “Giai thira hodc thiéu” ma cu thé, trong
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AN 4 “o = 4 2= \ - s . - L AD E .
tinh hudng nay 1a “giai thira” d¢ thay doi bai toan. Gia thiet D C_E dugc lam “thira” boi
gia thiét méi AD = CE,BD = AF; tam giac thuong ABC dugc lam “thira” thanh tam giac
vuong can dinh A. Tuy nhién dé bai toan khong tim thuong, ta an di diém A.

Vi du 7: £y

Cho diém M di dong trén doan thang BC
¢b dinh. V& cling mot phia cua duong thang BC,
dung cac tam giac vudng can BMD,CME (tam
gi4c can tai D va E). Tim quy tich trung diém
I cua doan thing DE khi diém M di chuyén '
trén doan thang BC. Hinh 15

Nhdén xét: Cac canh BD,CE kéo dai cat nhau tai A. D& thay tam giac ABC' vudng can tai
A do d6 A 1a diém cb dinh. Ta gidkc ADME ¢6 4 géc vudng nén né la hinh chit nhat va I
chinh 1a trung diém ciia AM. Tir day d& thay quy tich can tim 14 duong trung binh cia tam giac
ABC 1ng voi canh day BC.

Bo bat hogc lam yéu gia thiér dé c6 bai toan tong qudt hon (“Gidi thiéu”):
Tir bai toan trong vi du 7, GV ¢ thé bo bét gia thiét dé thu dwoc bai todn méi co mirc do tu

duy cao hon, doi hoi hoc sinh phai c6 cai nhin siu sic vé cac yéu to dong va tinh. Cac diém
D, E khdng bi han ché trén canh cua tam giac ma di chuyén trén hai tia Az, Ay.

Vidu 8:

Cho goc zAy cb dinh (khong la gdc bet) va sé dwong a khong ddi. Cac diém D, E lan
luot di dong trén céac tia Az, Ay sao cho AD + AFE = a. Tim quy tich trung diém I cia doan
thang DE.

Nhdn xét: Trén céc tia Az, Ay lan luot ldy cac
diém B,C sao cho AB=AC =a. Ta co
BD =AE, AD = EC. Nhu vay, theo vi du
trén, quy tich cac diém I 1a dwong trung binh cia
tam gidc ABC' (song song véi canh BC').

Tiép tuc lam yéu gia thiét voi diéu kién hai tia
Az, Ay khdng chung géc ma ching tach roi nhau
ta thu duoc bai toan tong quat hon. Hinh 16

Vidu 9:

Cho hai tia Mz, Ny clng nam trong mét nira mat phang bo 1a dwong thang MN. Cac diém
P, lan luot di dong trén cac tia Mz, Ny d6 sao cho MP + NQ = a, khong dbi.
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Tim quy tich trung diém I cua doan thang PQ.

Nhdn xét: Goi A la trung diém cua MN. Dung
cactia Az', Ay' song song va cung chiéu vai cac
tia Mz, Ny. Trén céc tia Az', Ay' lan luot lay
cac cip diém B,D;:C,E sao cho
AB=AC =a, AD= MP,AE = NQ. Ta c0
DPEQ 14 hinh binh hanh nén trung diém I cua
PQ ciing 1a trung diém cia DE. Do d6, theo két
qua trén, quy tich cac diém I 1a duong trung

binh cua tam gidc ABC (song song Vvéi canh .

Lueu ¥ khi van dung nguyén tdc “Gidi thira hogc thiéu
- “ Giai thira” 12 bd sung thém gia thiét dé dic biét hoa bai toan.
-« Giai thiéu” 12 bo bét hogc 1am yéu gia thiét dé co bai toan tong quat hon.

3. Kétluan

Nhu vy, viéc van dung céc nguyén tic sang tao cua Altshuller trong khoa hoc ki thuét vao
day hoc Hinh hoc gitp GV va HS c6 thém cong cu méi, cach tiép can mai khi giai quyét vin dé
hodc dé xuat van dé. Bai viét dé xuét viéc van dung ba nguyén ticvao day hoc Hinh hoc, gom:
Nguyén tac “Phan nho”, nguyén tic “Pao ngugc” va nguyén tac “Giai thira hogc thiéu”. Nguyén
tic “Phén nho” chuyén mot bai toan kho thanh céc bai toan dé hon. Nguyén tic “Pao ngugc”
lam cho van d& tré nén 13 rang hon, ban chat hon tir d6 vira giai quyét duoc bai toan goc vira cd
thé ma rong duoc bai toan. Khi van dung nguyén tic “Giai thira hogc thiéu” thi “Giai thira” 1a
mét hinh thirc cua dac biét hoa bai toan. Trong nhiéu truong hop, tir cach giai bai toan riéng ta
thu dugc cach giai cua bai toén da cho. “Giai thiéu” cho ta cach tiép can tét khi mudn mé rong
hoac tong quéat hoa bai toan. Trong qué trinh thuc hién giang day theo cac bién phap da dé xust,
HS thé hién su hao hing, chu dong va sang tao dé kham phé va chiém linh tri thirc. Ngoai ba
nguyén tic néu trén, mot sé nguyén tic khac ciing co thé khai thac va van dung trong day hoc
moén Toan.

TAI LIEU THAM KHAO

[1] Pham Birc Quang, Lé Anh Vinh (d¢ng Chii bién), 2018. Day hoc mén Toan cdp trung hoc
co s6 theo huéng phét trién ning luc hoc sinh, NXB Dai hoc Quéc gia Ha Noi.

[2] Nguyén Thi Lan Phuong (chu bién), 2016. Chuong trinh tiép Cdn ning luc va danh gia
nang luc nguoi hoc, NXB Giao duc Viét Nam.

[3] Ban Chip hanh Trung wong Pang, (khda XI), Nghi quyét sé 29-NQ/TW ngay 04/11/2013
ctiia Hoi nghi lan thir 8 Ban chap hanh Trung wong.

[4] Bo Gido duc va Pao tao, 2018. Chuong trinh gido duc phé thdng - Chuwong trinh tong thé,
Ban hanh kém theo Théng tu sé 32/2018/TT-BGDDT ngay 26 thang 12 nam 2018 cua Bo
truong Bo Gido duc va Pao tao.

[5] Pham Thi Bich Pao, 2015. Phét trién ning luc sang tao cho hoc sinh Trung hoc phé théng
trong day hoc héa hoc hiru co chuong trinh nang cao, Luan &n tién si Gido duc hoc, Vién
Khoa hoc Giao duc Viét Nam.

170



Vén dung cic nguyén tic “Phdn nhé”, “Bdao ngwoc” va “Gidi thira hodc thiéu” cia Altshuller ...

[6] Dang Thi Thu Hug, 2019. Day hoc mén Todn theo hiréng phét trién ning lic sang tao cho
hoc sinh trung hoc co s¢, Luan &n tién st Giao duc hoc, Vién Khoa hoc Giéo duc Viét Nam.

[7]1 Phan Diing, 2010. Céc thu thuat (nguyén tic) sang tao co ban, NXB Tré.

[8] Tran Kiéu, 1995, Mét sé kién nghi vé doi méi day hoc & nuéc ta, Tap chi Thong tin Khoa
hoc gido duc, (51), tr. 26-31.

[9] Chu Cam Tho, 2014. Phét trién tu duy thong qua day hoc mén Toan ¢ trudng phd théng,
NXB bai hoc Su pham.

[10] Bui Vian Nghi, 2009. Van dung li luan vao thyc tién day hoc mén Toan & truong phd
thong, NXB Dai hoc Su pham.

[11] Bui Van Nghi, 2009. Rén luyén phuong phap sang tao bai toan cho sinh vién su pham toan
¢ truong Pai hoc Su pham, Tap chi Khoa hoc, truong Pai hoc Su pham Ha Noi, Vol. 55,
sb 4, tr. 3-8.

[12] Ton Than, 1995. Xay dung hé thong cau hoi va bai tap nham boi dudng mot sé yéu td cua
tu duy sang tao cho hoc sinh kha va gioi toan ¢ truong trung hoc co s Viét Nam, Luéan an
Tién si gido duc hoc, Vién Khoa hoc Gio duc Viét Nam.

[13] Tran Thi Bich Lidu, 2013. Phat trién ning luc sang tao caa hoc sinh phd thdng Viét Nam
thong qua mot s6 mén hoc cu thé, NXB Pai hoc Qudc gia Ha Noi.

[14] International Mathematical Olympiad 1959-2018, https://www.imo-official.org/

ABSTRACT

Applying some Altshuller’s creative principles: “Division”, “Inversion” and “Excessive
or partial action” in teaching geometry towards developing creative competence
for high school mathematics gifted students

Nguyen Xuan Quynh
Hung Vuong High School for Gifted Students

Nowadays, in the tendency of developing the knowledge economy, in the context of the 4th
industrial revolution, besides the advantages of labor and trademark, there is a factor
determining the success of business: the competitiveness of creativity. Therefore, education and
training need to form and develop human resources with creative competence. This article
mentions the application of some of Altshuller's creative principles such as “Division”,
“Inversion”, and “Excessive or partial action” in teaching geometry towards developing creative
competence for high school mathematics gifted students.

Keywords: Competence, creative competence, Altshuller’s creative principles, teaching
geometry, mathematics gifted students.
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