NGHIEN COU

TANG CUGNG MOI LIEN HE GITA HINH HOC CAO CAP V(I
HINH HOC SU CAP TRONG DAY HOC HINH HOC CAO CAP
CHO SINH VIEN SU PHAM TOAN

Patvén dé

-Cac nha su pham cho rang: C6 nhiéu vén dé todn
hoc sa cép chi ¢é thé dugc hiéu chinh xéc va ding
bén chat néu ching dugc nhin ti nhiing van dé cla
toén hoc hién dai. Vi vdy, viéc soi sdng toan hoc so cip
béng todn hoc cao cdp ndi chung va trong linh vuc
hinh hoc néi riéng 1a cén thiét.

D6i véi gido vién (GV) mdn Toén & trudng phd
thong, viéc ndm ving mdi lién hé gita ndi dung kién
thic todn cao c&p va ndi dung kién thic toén so cip la
cén thiét nhim gitp hoc sinh (HS) hiéu dugc séu séc,
ndm dugc ban chét cdc vin dé vé toan hoc phé thong
va ¢6 thé dan dit cho HS tim kiém céc kién thic méi
mét cach hiéu qua. ;

Trong bai viét nay, ching t6i dé cap nghién clu
viéc tdng cudng méi lién hé kién thic gida hinh hoc
cao cip (HHCQ) vdi -hinh hoc so cap.(HHSC) cho sinh
vién (SV) nganh Su pham toan trong day hoc cac hoc
phan HHCC nhdm gitp SV hiéu r6 dugc ban chét,
¢6i ngudn cuia cac kién thitc cia HHSC & trudng phd
thdéng, thiy dugc méi quan hé gilta ndi dung kién
thdc HHCC dugce hoc & cac trudng su pham vdi ndi
dung kién thiic HHSC & trudng phé théng.

1. Y nghia ctia viéc si dung hinh hoc cao cdp sol
sénghinh hocsocdp

Tut viéc nghién ctu, ching toi thdy, viée st dung
HHCC soi sang HHSC 13 mot viéc lam can thiét, hitu ich
va ¢ y nghia bdi cac li do sau:

Thi nhdt, ching ta biét rang HHCC néi chung
va hinh hoc Oclit néi riéng la trudng hgp t8ng quét
cGa hinh hoc phéng va hinh hoc khéng gian & chuong
trinh phé théng. Vi vdy, viéc nhin nhan mét vin dé
ctia hinh hoc phé théng dudi “con mét” ciia HHCC sé
1am cho vén dé dugc séng 16, dugc chinh xéc va khoa
hoc hon. Tt d6, ngudi GV ¢6 dugc cach nhin khoa hoc
vé mot vin dé dang truc tiép gidng day & trudng phé
théng.

Vi dy 1: Trong HHCC, chiing ta da ching minh
dugc két qud sau: “Trong n - don hinh tryc tdm

8(Jy,3,,..,3.), tam siéu cdu Cle clung trong tam
T, tryc tdm H cha n - don hinh ciing ndm trén mot
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dudng thang, ta goi d6 1a dudng thing Cle cta n -
don hinh 8(J,J,,...,J.), d6ng thdi véi mbi s8 q tu
nhién 0<q<n-1 goi O, la tém siéu cau Ole loai g
n+l —
2(q+1)

Dua vao két qud ctia dinh li trén trong HHCC,
ching ta c6 céc két qua sau trong HHSC:

- Bai toan 1: Cho tam gidc ABC. Goi H,GvaOlan
lugt 13 tryc tdm, trong tdm va tdm dudng tron ngoai

ti€p tam gic ABC. Ching minh ring GH = -2GO .

- Bai todn 2: Chung minh réng trong td dién tryc
tam, trong tdm clia né ndm tai trung diém cla doan
thdng néi tryc tam véi tdm cla mat cdu ndi tiép cla
i dién do.

C6 thé thay ring, néu ngudi GV khéng nédm viing
céc kién thic HHCC thi sé cho réng hai bai todn trén
13 doc 1ap vdi nhau. N&u ngudi GV hiéu biét vé HHCC
thi hai bai todn trén chi 14 hai trudng hgp dic biét cla
mét bai todn téng quat trong khong gian Oclit n -
chiéu véi n = 2 va n = 3. D38i véi ngudi HS, bai toédn tht
1 13 bai todn HS da dugc biét trong hinh hoc phéng.
Bai toan thu 2 1a bai toan trong hinh hoc khéng gian,
day lai 12 bai todn mdi d6i véi cdc em. Do d6, ngudi GV
cén gitip HS chiém linh bai todn nay. Viéc GV hudng
dén HS gii quyét cac bai todn nhu trén visa rén luyén
cho HS céach gidi todn, vifa rén luyén cho HS dugc kha
nang xem xét bai todn tuong ty ti hinh hoc phing
sang hinh hoc khong gian. Qua d6, gép phéan boi
dubng nang lyc gidi todn cho HS.

Thif hai, trong HHCC, cac cdng cu dé giai quyét
vén dé nhiéu hon, phong phd hon, do d6 giup cho
ngudi GV cé thé gidi quyét dugc nhiéu vin dé hon
hodc nhiing vén d& ma chi gidi han cia hinh hoc phd
thong thi khé hodc khéng phét hién ra. Tir d6, nguoi
GV chi viéc dic biét hda cac két qua ctia HHCC thi sé
thu dugc nhing két qua ctia HHSC mang tinh chinh
x4c va khoa hoc. Pay chinh 13 mét cong cu dé phat
hién vén dé cla ngudi GV.

Vidu 2:“Trong P? [V], cho hai dudng thng phan
biét d va d. Cho ba diém phan biét A, B, C thubc
dudng thdng d va khic d Md' va ba diém phan

L4

clia n - don hinh. Khi d6, ta ¢6 HO =
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piet A, B, C' thudc dudng thdng d' va khac d nd’ Hinh2
Chung minh ‘réng <BiC>M <B,C">, <CIA>M <AIC>, C A B d

(A",B)m(B', A) 1a ba diém thing hang.”
. Chung minh:

pit (B,C)n(C.BY=a, (CLAYN(A'C)=8, §

(A,B)N(B',A)=7. Chon dudng thing (a,B) lam B’ } A G

duding thang v tan D trong md hinh xadnh AZ (Hinh 1). : .
9ang g ’ b) Truding hop d ¢t d'tai O (Hinh 3). Do BC'// B'C

Hinh 1 nén ta c6 DOBC'~ DOCB! Suy ra, ta c6 2B _ OC” 5

OC.. .OB'
Tuong ty, vi CA'// C’A nén DOCA’~ DOAC’ Suy ra,
tace 2C _ %(4). '
OA OC'

Hinh 3

Néu trong PV}, (B,C)n(C,B)=o va
(C,A)n(A',C)=B thitrong Al tacéB'C//CBva

C'A // AC. Do d6, bai todn chuyén vé bai toan trong
A?: “Cho hai dudng thdng phén biét d, d’ trong mjt
phdng afin. Goi A, B va C 13 ba diém phan biét thudc

duding thing d. Goi A, B va C' I3 ba diém phan biét OB OC_OC' OA'_ OB _OA'
thude dudng thing d’ (khac giao diém ctia d véi d). OC OA OB'OC' OA OB'
Néu dudng thing BC' song song véi dudng thing CB’ Do d6, ta c6 AB'//A'8.

Vay trong moi trudng hgp ta déu dugc AB'//A'B.

va dudng thang CA'song song' 'véi (Efubng thdng AC'thi N&u trong A2 ta c6 BC'// B'C, AC'// A'C va AB' //
duding thang AB'song song vdi dudng thang AB” A'B thi trong P2[V] ta cé: <B, C>M <C; B> = a; <C, A>
Ching minh: Trong A% do d va d'1a hai dUdNg M <A C>=b; <A B> M <A, B'>=gva %P7 €4
thdng phan biét nén c6 thé xdy ra hai trudng hgp sau Chuyén két qua thu dugc vé mit phing xa anh
:d cdtd'hodcd // d' P2[V] ta dugc a,B,y thdng hang.
a) Truding hgp d song song vdi d’ (Hinh 2). Do BC' Thir ba, tUf tdm cao ngudi GV ¢6 cch nhin ting

// B'C nén BCB'C’1a hinh binh hanh. Do d6, BC = C'B’ vén dé mang tinh Ché't hé th6ng, tu do cé thé Xéy
’ dung dugc ndi dung hoc tap cho HS mang tinh “hé

(1. th8ng” cao, khdng phai 13 nhing bai todn so cap rdi
‘ Tuang ty, do CA’'// C'A nén CACA’ |a hinh binh  rac, ma la céc bai todn thudc chuyén dé trong mét hé
~hanh. Do d6, CA = A'C'(2). théng hoan chinh hon.

S Vi dy 3: Tt céc kién thic d3 biét vé don hinh, don
Tu (1) va (2) ta ¢6 BC+CA=A'C'+C'B'  hinh tryc tdm trong HHCC, dic biét hoa ching ta ¢6
dugc cac két qua trong HHSC lién quan dén tryc tam

< BA=A'B" ‘ clia tam gidc va tryc tdm cla td dién nhu sau:
Suy ra, tf gidc ABA'B' I3 hinh binh hanh. Do d¢, * D31 véi tam gidc ta ¢6 cac két qua sau:
tacé AB'//AB. 1) Trong tam gidc, truc tdm nam trong tam giéc

0 106 - THANG 7/2014 « 23



NGHIEN U

khi va chi khi tdm cdia dudng tron ngoai tiép cling
nam trong tam giéac do.

2) Cho DABC ¢6 tryc tdm H. Khi d6, ta cé céc
ménh dé sau tuong duong:

a) H ndm ngoai DABC.

b) T6n tai mdt trong céc tich sau nhan gia tri dm:
ABAC, BABC, CACB.

¢) T6n tai mét dinh sao cho H cung vdi hai dinh
con lai tao thanh cac tam giéc ¢d tryc tdm ndm ngoai.

d) T6n tai mét canh sao cho binh phuong ctia canh
d6 16n hon tdng binh phuong ctia hai canh con lai.

3) Cho DABC c¢é truc tam H. Khi @6, ta ¢ céc
ménh dé sau tuong duong:

a) H ndm trong DABC,

b) Binh phuong clia mét canh bt ki nhé hon
t6ng binh phuong hai canh con lai.

c) E.X@SO, ﬁ.ﬁf>0, CACB>0.

d) Céc tam gidc HAB, HBC, HCA cé tryc tam ndm
ngoai tam gidc d6.

4) Cho DABC ¢6 truc tdm H. Ching minh:

a) Cac tam gidc HBC, HCA, HAB lan lugt ¢6 cac
tryctamla A, B, C.

b) H trung vdi A khi va chikhia2 =b2 + c2;

*P3i vdi t dién, ta ¢6 céc két qua sau:

1) Diéu kién can va da dé t dién tryc tdm ABCD
¢4 trie tdm H ndm trong tu dién 13 tdm O clia mat cdu
ngoai ti€p cling nam trong td dién.

2) T¢ dién tryc tdm ABCD c6 truc tdm H ndm
ngoai ti dién khi va chi khi cé it nhdt mét mét nao dé
¢4 tryc tdm ndm ngoai tam gidc dé,

3) Cho td dién tryc tam A AAA, €6 tryc tam H.
Khi d6, ta ¢6:

a) H n&m ngoai ti dién khi va chi khi tén tai mét
dinhA (i=1,2,3,4)sa0cho A A A A, j=k, jk#i,

1<j, k <4 khéng d8i va nhan gid tri &m.

b) H ndm trong t& dién khi va chi khi véi moi i
c{1,2,3,4} sa0 cho AAJAA, jrkjk#i,
1< j, k £4 khéng d6i nhan gia tri duong.

c)Htring véi mdtdinh A ndodé A;A;AA, =0,
jrk ik =i 1<jk<4.

4) Néu 1 dién ABCD . cé truc tdm H thi HBCD,
HACD, HABD, HABC cling la cac t dién truc tdm va
I4n lugt nhén cac dinh A, B, C, D lam tructam,

5) Cho i dién tryc tam A AJAA, c6 tryc tam H,
Khido,ta co: .

a) Néu H ndm ngoai t dién thi tdn tai mét dinh
A, (i=1,2, 3, 4) sao cho H cung 3 dinh con lai tao
thanh mat i dién c6 truc tAm ndm ngodi.
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b) Néu H ndm trong ti dién thi cac ti dién
HA,AA, HAAA, HAAA, HAAA, c6 tam nam
ngoai t dién.

¢) Néu H trung véi mot dinh A, (i =1, 2, 3, 4) nao
dé cla td dién thi t dién tao bdi H va 3 dinh con lai
clng ¢6 tryc tdm trung véi H.

6) Cho t dién truc tam ABCD, H 13 tryc tam ctia

t dién. Ching minh rdng:

a) Tryc tam H trung vai A khi va chi khi
Siscp = Skasc +Siaco + SZABD'

b) Truc tdm H ndm trong tu dién ABCD khi va
chi khi binh phuong dién tich mét mét nhé hon tng
binh phuong dién tich cac mat con lai.

) Tryc tam H ndm ngoadi t dién ABCD khi va chi
khi t&n tai mdt mat sao cho binh phuong dién tich
mat d6 Ién hon téng binh phuong dién tich cac mit
con lai. _

Thir tu;, cac két qua cla ting bai toan trong hinh
hoc ph&ng va hinh khéng gian d6 chinh 1a tai liéu
quan trong mang tinh dinh hudng gilip HS ¢6 thé
khai quat héa dé c6 dugc céc két qua trong HHCC.

Vidy 4: Trong mat phang, ta cé cac két quéd sau: G
la trung diém cla doan thing P1P2 thi GP, +GP, =0
hay G la ‘trong tdm cla tam gidc P1P2P3 thi
GP, +GP, +GP, =0. Khai quéat cic két qua trén,

trong Hinh hoc Afin, ching ta ¢é dinh li “Cho k diém
P1, P2..., Pk clia khong gian Afin A va k s6 thudc

k
truong K: 11, 12..., Ik sao cho Z}‘i # 0. Khi dé, c6 duy

i=]

k .
nhat diém G sao cho X A,GP, =0"va dinh nghia
i=1
“Diém G néi trong dinh li trén dugc goi la tim ti cy cla
hé diém Pi gén véi ho hé s6 1i”. Trong trudng hgp cac
li bing nhau, diém G goi la trong tdm clia hé diém Pi.

Cé thé thiy, cac kién thirc HHCC va céc kién thic
HHSC ¢é méi quan hé bao ham, phan kién thic HHSC
chinh 14 céc trudng hop dic biét clia cac phan kién
thic HHCC tuong dng.

2. Mét s6 gidi phap nhim tdng cuding méilién h¢
ki€n thirc giita hinh hoc cao cdp véi hinh hoc so cdp
trong day hoc hinh hoc cao cép

Trong qua trinh day hoc Ii thuyét cac hoc phan

HHCC (Pai s8 tuyén tinh, Hinh hoc Afin va Hinh hoc

Euclid, Hinh hoc gidi tich, Hinh hoc Xa dnh va Hinh
hoc vi phan) cho SV trén I8p, cic gidng vién cin lay
céc vi du minh-hoa, can phan tich cho SV thdy dugc
ma&i quan hé gilta cac ndi dung kién thic ca HHCC
véi cac ndi dung kién thic clia HHSC ma SV da dugc
biét trong chuang trinh phé théng.

Vi du 5: Khi day hec hoc phén Dai s6 tuyén tinh
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cho SV, khi day xong dinh li “Tap S = {X,} la mét co s&

__ctiakhong gian vectd E khi va chi khi moi vectg X cla

~ Edéucothéviétdudidang X = Za %, vGicachésba,

dugc xac dinh mot cach duy nhat theo X " gidng vién
_ c6thé dat van dé yéu cau SV dic biét hod dinh Ii nay
_trong mit phdng dé SV nhan thdy: Trong mit phing
cho hai vecto & va b khéc 0 vakhéng cung phuong,
khi d6 {@, b}1a mot cd s& clia mit phéng. Do d6, véi
moi véc to X trong mat phing déu cé thé viét dudi
‘dang X =mi+nb v6i cic hé s6 13 m va n dugc xac
dinh mét céch duy nhét theo X . D6 chinh la dinh Ii SV
da biét trong chuang trinh sach gido khoa Hinh hoc
10: “Cho hai véc 1@ khong khéng ciing phuong a va
b. Khi @6, moi vecto X déu c6 thé biéu thi dugc mét
céch duy nhit qua hai vécto @ va b, nghia la c6 duy
nhét cip s6 mvansaocho X=md+nb"
- Trong céc tiét day bai tdp céc hoc phén HHCC
cho SV, céc gidng vién nén dua cac bai tdp yéu cdu SV
van dung cac kién thic HHCC dé dinh hudng tim toi
_ |5i gidi bai todn dé gidp cho SV thdy dugc mdi quan
hé gita cdc ndi dung kién thic cia HHCC véi cac ndi
dung kién thdc cia HHSC ma SV da dugc biét trong
chuong trinh phé théng.

Vi du 6: Gidng vién c6 thé yéu cdu SV vén dung
kién thic vé tam ti cy dé dinh hudng tim toi 16i gidi
bai todn sau: Cho td dién ABCD va O 13 diém bat ki
trong td dién. Goi V,, V,, V,, V, 14n lugt la thé tich cla
cac t dién OBCD, OCAD, OABD, OABC. Chimng minh

. 14ng V,.0A+V,0B+V,0C+V,0D=0.

Y tudng van dyng HHCC. Goi V Ia thé tich cla td
dién ABCD. Péng thitc cdn ching minh tudng duong
vai hé thic sau day:

A OA+V OB+V OC+V OD=0.
v A"

Diéu nay ching t6 0 13 tdm tf cy cta hé bén

diém doc lap {A, B, C, D} trong A® ting v&i ho hé s8

{&,&,& A , Suyra toa dd cia O trong muc tiéu
VvV VvV

afin {A;B,C, D} 13 Vs -Yi Y—) tuc 13 ta c6 biéu dién
V'V'V
sau: AO =2 AB+ 2 AC + V4 AD
v A" A%

vV, V, V
o | =%,—=2,— | lahésd
Do dé, ta can ching (V v V) é s6
clia AO trong khai trién ddi véi co s& {Kﬁ,Ké, D}

- Céc gidng vién b mon Hinh hoc, nén duara cac
dé tai cho sinh vién nghién ctiu dudi dang bai tap 16n,
céc bai tiéu luan hay cac dé tai nghién cdu khoa hoc
SV @€ gitp cho SV thdy dugc méi quan hé gitta cac
kién thic clia HHCC vdi cac kidn thitc cCia HHSC.

Vi dy, gidng vién c6 thé dua ra cac dé tai sau dé

'SV nghién cttu:

1) Dung HHCC dé€ xdy dung hé théng bai tap
HHSC nhém béi dudng nang luc giai todn cho HS;

2) Khai thac m6i lién hé gita hinh hoc xa anh va
HHSC nham néng cao hiéu qua day hoc mén Hinh
hoc & trudng phd théng;

3) Ung dung hinh hoc xa dnh vao viéc gidi va
sang tao cac bai toan HHSC...

Két lugn

Viéc tdng cudng mdi lién hé gitta ndi dung kién
thic HHCC véi ndi dung kién thidc HHSC cho SV trong
qué trinh day hoc HHCC khéng nhiing gidp SV ¢6 thé
ndm viing dugc cac kién thic vé HHCC & trudng su
pham ma con gidp SV hiéu rd dugc ban chit, cdingudn
ctia cac kién thic cia HHSC & trudng phé théng, thay
dugc méi quan hé gilfa cac ndi dung HHCC dugc hoc
tap & cac trudng su pham vdi ndi dung hinh hoc &
trudng phé théng, t& d6 gép phan nang cao hiéu qua
day hoc mén Todn & trudng phd thong.
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SUMMARY

For teachers of Maths at general schools, it is
necessary to grasp thoroughly the basic and advanced
knowledge of Maths. in order -to help students. to
understand the nature of general Maths issues and
guide them to search effectively for new knowledge. The
article refers to the meaning of exploring the advanced
geometry knowledge with the aim to clarify the basic
geometry knowledge. From that, students in Maths
education department will realize the relation between
the content of basic and advanced geometry knowledge
in advanced geometry semesters at universities of
education.
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