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1. MO DAU:
Li DO CHON DE TAL:

Hinh hoc khong gian 1a mdt mon hoc tuong dbi kho d6i voi hoc sinh
THPT noéi chung va hoc sinh 16p 11 néi riéng, nhat 1a d6i v6i cac hoc sinh ¢
hoc lyc trung binh kha tré xudng. Pay 1a ndi dung chiém phan 16n chwong trinh
hinh hoc 16p 11, ciing 13 nén tang dé hoc sinh hoc chwong trinh hinh hoc 16p 12:
Thé tich khéi da dién; Phuong phéap toa do trong khong gian.

Trong nhitng nim giang day bo mon Toan ¢ trudng THPT, t6i thiy da so
hoc sinh rat yéu phan hinh hoc khong gian, ma dic biét 1a chuong I1I: Quan hé
vudng goc trong khong gian, trong d6 chirng minh quan hé vuéng goc la cdac
bai todn ddu tién va co bdn. Do 36 mot hé luy kéo theo 13 cac em sé& rat kho
khin trong cac bai toan vé “Géc”, “Khoang cach”, “Thé tich khdi da dién” va
“Phuong phap toa do trong khong gian” nén thuong khong 14y dugc tron ven 2,0
diém ¢ nhitng noi dung nay trong dé thi THPTQG.

Gi1a1 mot bai toan hinh hoc khong gian 16p 11 ndi chung va bai toan “chirng
minh quan h¢ vuong goc trong khong gian” noi riéng, theo to1, thuong cod ba
phan: Vé hinh, tim hwéng gidai va trinh bay 1oi gidi. Viéc huéng dan hoc sinh
v& hinh phai duoc thuc hién xuyén sudt trong qua trinh day hoc bd méon. Tuy
vay, hoc sinh vé hinh {6t méi chi la diéu kién can dé gidi dugc bai toan (trong
cac dé thi thuong cd cau: hinh vé sai co ban khéng chdam, nhung lai khong co
thang diém cho hinh v&). Vay khau quan trong nhat d6 13 fim hwéng gidi (hay
duong 16i giai), sau d6 13 trinh bay 16i gidgi. Tuy nhién, rén luyén ki ning tim
hwéng gidi cho moét bdi todn méi la khdu cé tinh chdt quyét dinh dén toan bd
qua trinh rén luyén giai toan va kha nang tu duy cho nguoi giai toan.

Trong moén Dai s6 khi hudng dan hoc sinh giai bat phuong trinh béc nhét
bac hai mot an, bat phuong trinh tich hay bat phuong trinh ¢6 an ¢ mau ta
thuong huéng dan hoc sinh 13p bang xet dau hoic 1ap truc xét dau biéu thuc & vé
trai tao nén mot “quy tac” giai rat don gian. Thiét nghi trong hinh hoc chung ta
c6 thé tim nhitng “quy tic” tuong tu cho cic dang bai tap thuong gip duoc hay
khong?

Trong cdc nam hoc 2014-2015 va nam hoc 2015-2016 t61 da nghién clru va
dua vao ap dung thi diém dé tai vé d6i méi phuong phap day hoc d6 la: “Reén
luyén ki nang gidi bai toan churng minh quan hé vuong goc trong khong gian
cho hoc sinh I6p 11 nho so dé tw duy ngwoc” véi ¥ tuong: Thong qua viéce ldp
so dé tw duy ngwoc dé tim dwong 16i gidi va ciing dwa vao so dé dé dé trinh
bay loi gidi cho cac bai toan ching minh quan h¢ vudng goc trong khong gian.
Qua thuc té t6i thay phuong phap nay da gop phan tao dugc himg tha hoc tap
cho hoc sinh va budc dau thu dugc két qua cao. Qua cach lap so do tim duong
16i giai cho bai toan, hoc sinh s& duoc rén luyén ki nang phan tich, tong hop, so
sanh va hé théng hoéa kién thac tir d6 khic sau kién thire mén hoc, phat trién tu
duy thuat toan va tu duy logic nhim ning cao chit luong day hoc bo mén gop
phﬁn dat dugc muc ti€u gido duc toan dién.

Hién tai toi chua thay tai liéu nao nghién ctru sdu vé van dé nay.



Vi tat ca nhitng 1i do trén toi thay viéc nghién ctru va hoan thién dé tai
SKKK nay 1a cép thiét.

MUC BICH NGHIEN CUU:

Nang cao chit luong day hoc Hinh hoc khong gian, tir d6 ning cao chat
lwong day hoc bd mon toan ¢ truong THPT.

DPOI TUONG NGHIEN CUU:
Cac bai toan chiing minh quan hé vudng goc trong khong gian.
PHUONG PHAP NGHIEN CUU:

Phuong phap str dung chu yéu 1a phuong phap nghién ciru xay dyng co s&
Iy thuyét két hop véi phuong phap thue nghiém su pham.

2. NOI DUNG CUA SANG KIEN
2.1. Co s li luin ciia sang kién kinh nghiém:

Noi dung, chuong trinh hinh hoc khong gian 16p 11; Cac dinh nghia, cac
tinh chat,... trong chuong III: Quan hé vudng goc trong khong gian, sach gido
khoa hinh hoc 11.

Mot s6 tai liéu tham khao vé phuong phap day hoc toan nhu: “Giai bai toan
nhu thé nao” cua Polia; “Rén luyén ki ning tim 101 giai cho mot bai toan” cua
Nguyén Vin Hoe,. ..

2.2 Thuc trang ciia vin dé day - hoc tim 101 giai cho bai toan chirng minh
quan hé vuong goc trong khong glan tru’0’c khi ap dung SKKN.

Hoc sinh 16p 11 thudng rat yéu vé phan mon “hinh hoc khong gian”, dic
biét 1a hoc sinh khong & 16p miii nhon. Chuong III: Quan hé vudong goc trong
khong gian c6 thé néi 1a ndi dung quan trong nhat trong chuong trinh ma dang
toan chimg minh quan h¢ vudng goc la dang toan co ban cua chuong, tir do xay
dung cac khai niém vé goc va khoang cach. Vi mot vai hoc sinh chua blet \C
hinh hodc v& hinh khong tdt, v& hinh khong truc quan, sai quy tic thi 18 tat yéu
1a khong tim duoc 10i giai. Nhung voi da sé hoc sinh da biét v& hinh tdt, truc
quan van rat kho khin trong viéc ty minh tim ra hudng giai cho cac bai toan
chting minh quan hé vudng goc. Nhiéu hoc sinh khi gido vién trinh bay 10i giai
thi cac em hiéu bai nhung thudng c6 mét thic mac “Tai sao co (thdy) lai nghi ra
dugce hudng lam nay?”. Nhiéu hoc sinh ty minh tim dugc hudng giai bai toan
nhung theo kiéu “mo mam” mat rat nhiéu thoi gian. Nhiéu hoc sinh c6 hudng
giai roi nhung trinh bay 10i giai lai khong rd rang, khong logic tham chi “dai
dong” hoic “quanh co” khéng dat yéu cau.

Tur thyc trang trén, hoc sinh thuong co6 tam ly “ngai”, “né tranh”, “khong c6
hing thu” véi cac bai toan chimg minh quan hé Vuong gbc trong khong gian. Va
do d6 gido vién thuong gap rat nhidu khé khan khi giang day n6i dung nay.

Nam hoc 2013-2014 t6i da cho 11A4 lam dé kiém tra 45 phut chuong I11,
két qua diém cua 16p 11A4 nhu sau:

L4 S6 Gioi Kha TB Yéu
PIHS|SL |TL(%) |SL |TL(%) |SL |TL(%) |SL |TL(%)
11A |42 |1 |238 7 116,67 25 59,52 |9 |2143

199 ¢
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Xuét phat tu thyc trang trén, t61 da manh dan tién hanh do6i moéi phuong
phap vé “Rén luyén ki ning gidi bai todn chitng minh quan hé vuéng géc
trong khong gian cho hoc sinh I6p 11 nhé so do tw duy ngwee” cho hai 16p
11C3 va 11D4, trong d6 11C3 c6 chat luong twong duong 11A4, 11D4 co chat
luong thip hon, ban than nhan thiy cach 1am nay c6 hiéu qua rd rét.

2.3. Cac giai phap thue hién

To1 thuc hién day chuong III: Quan hé vudng gbdc trong khong gian ma
dang toan co ban la chirng minh quan hé vudng goc tai ba 16p: Lép 11A4 va
11C3 13 hai 16p co ban A c¢6 chat lugng tuong dwong; Lép 11D4 ¢ chat luong
dau vao thap hon 16p 11A4.

Nam hoc 2013 — 2014, tai 16p 11A4, thuc hién theo phuong phép truyén
théng: Phan dang va dwa phuong phéap giai twong tng cho cac dang bai tap
chu:ng minh quan hé Vuong goc trong khong gian, nhu’ng trong khi huéng dan
giai cac vi du va bai tap, giao vién chi yéu cau mot vai hoc sinh néu duong 16i
giai (hodc gido vién goi ¥ duong 16i giai) roi sau do trinh bay 1oi giai.

Nam hoc 2014-2015 tai 16p 11C3 va nam hoc 2015-2016 tai 16p 11D4 1la
16p co ban co chat luong thap hon t61 cling day nhiing ndi dung nay va hé théng
bai tap tuong Gmg nhung véi méi vi du hodc bdi tip, sau khi hudng dan hoc sinh

v& hinh, gido vién dung hé théng cau hoi va goi y dé hudng dan hoc sinh tién
hanh giai quyét bai toan theo hai budc:
Buéc 1: Ldp so do tw duy nguoc dé tim hwong gidi (Chi 1am vao bang nhap)
Buwéc 2: Dua vao so do dé dé trinh bay loi gidi.

Khi hwéng din hoc sinh fim hwiong gidi cho m01 bai toan, ¢ thé dung
cac cau hoi nhu la: “ Dé chimg minh. . .(ménh dé A vé quan hé vudng goc- Piéu
can chimg minh) ta phai chimg minh diéu gi?”, hay “tai sao...(duong thang a,
mp (P)) vudng goc véi...( dudng thang b, mp (Q))”. Gia sir cau tra 10i cua cau
hoi trén 1a: “ Pé chimg minh ménh dé A (1a dung), ta phai chimg minh ménh dé
B (B 1a gia thiét hoic két qua phan doan ma ta cho 1a dtng)”, cur lap di lip lai
cac cau hoi kiéu nhu vay cho dén khi B 1a gia thiét cua bai toan thi hoan thanh
viéc tim hudng giai. Bang cach van dép truc tiép va ghi tom tat lai qua trinh trén
thanh mot “so dd” tam goi la “so dd tu duy nguoc” kiéu nhu:

(7 M
A=sB=C=D=..=H=F, theo d6, tir ménh dé A4 1a két luan cua bai toan
(ménh dé can ching minh), ta 14n tim ra B, roi tir B lai 1an tim ra C, 61 D,... va
cubi ciing dén F, F chinh 13 gia thiét ctia bai toan. Va can luu y rang so do nay
chi ldp trong bang nhap, khong dua vao 101 giai.
Khi trinh bay loi gidi, ta chi vi¢c trinh bay theo chiéu nguoc lai cua so do.
Tirc 1a trinh bay theo kiéu: F'= H= .= C= B= A



Trong pham vi dé tai SKKN nay tdi xin dugc trinh bay hai khau nay qua
cac vi du cu thé trong tung dang toan thuong gap vé chimg minh quan hé vudng
gbc trong khong gian sau day:

2.3.1. Trong cac bai toan chirng minh hai dwong thing vudng géc.
Cac phwong phap (PP) thuong dung:
+ PP1: Ching minh hai véc to chi phuong ctia a va b 1a vuong goc

al(P) alh

+ PP2: be(P) : bay 1a phuong phap hay dung.

(Mot trong hai duong thang vudng goc voi mat phang chira duong con lai)
+ PP3: Sur dung dinh li ba dudng vudng goc.

|affc

+ PP4: b
+ PP5: Khiavab cung nam trong mot mat phang, c6 thé s dung cac phuong
phap ching minh hai duong thang vudéng goc trong hinh hoc phang. ..

=alb

Trong vi du 1, méi ¥ a,b déu cé thé huéng dan hoc sinh gidi theo PP2 hodc
PP3 néu trén. Sau day toi sé trinh bay cach giai vi du 1.a theo PP3, vi du 1.b
theo PP2.
Budéc 1: Lap so' dd tim huéng giai
*C6 thé hudng dan hoc sinh lip so dd tim hudng giai cho vi dul.a) nhu sau:
Gido vién dua cau hoi goi vy Hoc sinh tra 10i (mong mudn)
-21: Pé ching minh BD LSC bing (P (BD L AC
cach sur dung dinh li ba du:(‘ypg vuong BD | SC = S4 1 (ABCD)
goc (PP3) phai chirng minh diéu gi? (?2)'
-22: Taisao co BD L AC9 BD 1 AC <

T gidc ABCD la

hinh vudng.
Van dép truc ti€p va ghi lai qua trinh d6 thanh “so d6” tam goi 1a so do tu duy
nguoc (thuc hién trong bang nhap) nhu sau:

‘?’}

{“"1} | 2)
BD 1 AC <= ABCD la hinh vuong.

BD 1SC 1 SAL(ABCD) (gt)
* C6 thé huéng dan hoc sinh lap so d6 tim hudng giai cho vi dul.b) chimg minh
AE L SD phy sau:

| Gido vién dua cdu héi goi y | Hoc sinh tra 1oi (mong mudn) |
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-21: Su dung PP2, d¢ ching minh
AE LSD o phai chimg minh diéu gi?

-72: Tai sao AEJ‘(SDC}?

-23: Tai sao AE LSC?

-24: Tai sao AE LDC9

- 75: Tai sao

- 26: Tai sao DC L SA49

DC 1(S4D),

AE J_SD[?I} |AE 1L(SDC)
—
SD =(SDC)

(72)
AE 1(SDC) = jﬁ ii’%

73
AE 1SC'2) sC L(a).(a)> AE
AE J_DC{?4} 'DC 1(S4D)
{(SAD) > AE

(?3)(DC 1L AD
DC L (S4D) = DC LS4

DC 154 y; SAL(4BCD)

Hoc sinh s& c6 dugc so do tim hudng giai cau b) ching minh 4E L SD nhu sau:

(71)

AE L 5D = |

(?2)

AE L(SDC) = -

|SD c(SDC)

(73)

AE 1 85C = SC L(a)(a) 2 AE

(25)(DC L AD

74)
Bl Dctc DC L(S4D) = (26)

\DC LS54 = S4L(ABCD)

(SAD) > AE

* Ching minh AH L SB ¢ho hoc sinh lam hoan toan tuong ty ta dugc so do :

¥

AH L 5B =

—
-

")

AH 1 (SBC)<= -

SB <(SBC)

AH 1 BC< |

(7)

7

—
-

AH L SC= 5C L(a)(a)2 AH

(7 [BC L 4B

BCL(S.—IB)t {'1}

| BC L 54« 541 (4BCD)

(S4B)> 4H




Budc 2: Trinh bay 101 gidi:

Vi du l.a) Te giac 4BCD13 hinh
vuong nén ta cod BD 1AC (1)
Mat khac: ,5’4 L(4BCD) nén AC

1a hinh chiéu cua SC 1én (ABCD) (2)
Tur (1) va (2) suy ra BD LSC.

Vidu 1.b)

Chimg minh AE 1 8D; AH 1 5B

+ Ta oo SAL(ABCD)= DC LS4 s DCLAD= DC J_(SAD)’

lai c6 AE S(34D) sy AE 1 DC (1
Mit ke SC L(@).() > AE= AE LSC 5,

Tu (1) va (2) suy ra AE L(SDC) 13 SD < [SDC)nénAE LSD

4 Taco SAL(ABCD)= SALBC . BC 1 AB ney BC L(S4B),

lai co At C(SAB:’suy ra AHJ—BC(I).
Mit khéc SC L(a).(a)=> AH = AH 1 8C )

AH L(SBC) 4 SB<(SBC)  AH 1 SB

Tu (1) va (2) suy ra

Trong vi du 2, toi sé trinh bay cach giai cau a) theo PP1 va cdu b) theoPP4
(c6 thé huéng dan hoc sinh chon PP khdc trong cdc PP dd néu)

Khi sir dung PP1, mét ki thudt hay ding dé chirmg minh cdc dang thire lién
quan dén véc to la phdn tich cdc véc to lién quan theo cdc véc to chung goc.
Buwéc 1: Lap so dd tim hwéng giai

Bang cach dua ra hé thong cau hoi van dap tuong ty nhu ¢ vi du 1, ta
hudng dan hoc sinh 1ap dugc so d6 tim hudng giai nhu sau:

Vi du 2.a)

(Mmi_ oogd (Mood_oood  oodd Mol oo o ol (N[AQ =A0
AB 1 00'= ABOO' =0= AB(A0'- 40)=0= AB.AQ'- AB.A0 =0=
B40' =B40

Vi du 2.b)



(CD/I =C'D'

(?) CC 100"
=lcc mﬂc CD//AB
T giagc CPD'C’ 13 hinh chit nhat AB LOO"
D C
Buéc 2: Trinh bay loi gidi: 0
22) D (A0 =40
| 0 /
N L] 40" =BAO T B/
(00_ Mo 000_ 00 A& b
= AB.AO'- ABAO =0 A
000 00 Mmoo R
= AB(40'- 40)=0 e
ool mﬂ
= ABLOO' b
CC'100’
2b)Do {CDI/AB =CC"LCD (1)
AB LOO'

Mit khac €D/ =C'D" nen tir giac CDD'C’ 13 hinh binh hanh (2)
Tir (1) va (2) suy ra tr giac CPD'C’ 13 hinh chit nhat.

Budéc 1: Lap so' dd tim huéng giai
Bang cach dua ra h¢ thong cau hoi van dap tuong ty nhu & vi du 1, ta
hudéng dan hoc sinh 1ap dugc so do tim hudng giai nhu sau:

Vi du 3.a) (Theo PP2)
'BC'=(BCC'B")
) “{ABC}J_{BCCZB'}
AM 1 BC'= o VI (ABC)N(BCC'B"y =BC
AUJ_(BCCB} AM < (ABC)
AM L BC

Vi du 3.b) (Theo PP2)



AN c(AMN)
o “ (7)
(7) ' o
A g (7| BC' L AM < cdu l.a)
ANLBC=1per 1 (anmy = ) (AN //B'C
BC' L 'h“\ B'C LBC

Vidu 3. c) (Theo PP5)
AN J_\P:AP =AN? +“-.P (1)

AV 1Po< AN L(pg)< | AN L.\.’; (theo (1))

Khi tinh dwoc do dai cdc canh cua tam gidac thi thuong dung dinh [li Pitago
dao dé chirng minh tam gidc vuong.
A C

Buwdce 2: Trinh bay loi gidi:

3.a) Ta co: (4BC) L(BCC'B'):;
(ABC)N(BCC'B"y=BC,

AM < (ABC),AM LBC

= AM 1L (BCC'B"Yma BC'<(BCC'B")

Suy ra AJllr’f J_ BC' . A"’

C'

3.b) Ta co:
MN//B'C:B'C LBC'= BC'LMN 1

Lai co: BC'LAM (Cau 3.a) (2).

BC' J_;’AM.?\-"} AN < (4AMN) o AN 1 BC'

Tu (1) va (2) suy ra mat khac
AN =@+ 5 | =20 NP'=NB- +BP =L ;
3.¢)Ta co: 16"
: " pe _ 23a’
2 — I J
AP = AA" + A'P TG

Nén AP* =AN*+NP*= AN LBC' (1),

Twong tu: AN 1 PO (2) ' |
Tir (1) va (2) suy ra AN L(NPQ)= AN L PO

O Vi du 4, tdt cd cdc ¥ déu cé thé giai theo PP2 hodc PP3. Voi hoc sinh
yeéu thuong cac em hay su dung PP2, nén trong vi du nay toi sé giai theo PP2.
Budc 1: Lap so do tim hudng giai.



NK <(BHK)
'MC L BK(gt)
(?)(BH L AC

Y | MELBHS 1,141 (4BO)

(7
¥ ;l'i'r . fq}
MCLNK =101 (BHK) <

2) [ NB < (BHK)
MC 1L NB = (?
4.b) ' MC 1(BHK)«< ciu 4.a)

'MB = (MBH)

(?)

(?) NCLMH:{ :
MELNC=1 e L (BH) < |

(?) [NA L (ABC)
BH 1 AC

NCLBH&{
c) - \ -

Budc 2: Trinh bay loi giai:

4.a) Ta co

BH 1 AC; MA1(ABC)= MC LBH

‘ MC 1L BK (g‘r}nén MC 1 (BHK) 1)
ma ] . )
Tur (1) va (2) suy ra MC LNK.

MC 1L (BHK)

4.b) Theo cau 3.a) ta c6
3 VB <(BHK) s MC LNB.
4.C) Ta co: NH J_JIC,CH 1L MN
= NC L MN (3)

Mt khac: NA L(ABC),BH L AC = NC | BH (4)

NC L(MBH) ma MB < (MBH) nén MB LNC

T (3) va (4) suy ra
2.3.2 Trong cac bai toan chirng minh dwong thang a vudng goc voi (P).
Cac phuong phap (PP) thuwong dung:

+ PP1: Chimg minh a vudng goc v6i hai duong thang cét nhau cta (P)

+ PP2: Chimg minh a 13 giao tuyén ctia hai mat phang cung vudng goc véi (P);



allb _
+pp3; (0L(P)

+PP4. Hai mit phang vudng goc, dudng thing nao ndm trong mp nay ma vudng
vO1 giao tuyén thi vuong vé1 mp kia

aL(P)

b

_ PPI la phuwong phdp rdt hay dimg cho dang badi tdp nay. Trong vi du 4a,b
déu co thé sw dung PP1 hoac PP4, o vi du nay toi sé trinh bay cach gidi cau a)
theo PP1 va cau b) theo PP4.

Budc 1: Lap so do tim hudng giai
. )
| BC LAD<= 4D | (ABC)
BC 1L (ADM) = (N[ 4R —
BC L am < [4B=A4C
2) | MB =MC

Vidus
‘(ADM)n(BCD) =DM
AH < (ADM)

AH 1(BCD)< | AH L DM

(ADM) L(BCD)<
Vi du 5.b) | -

(ADM) L BC< cau 4.2)
BC = (BCD)

D

Budc 2: Trinh bay 101 gidi:
Vi du 5.a) Do 48 =AC v3 M 1a trung diém
cua BC nén BC L AM (1)

Mit khéc AD 1 (ABC)= BC 1L AD @)

Tir (1) va (2) suy ra 3¢ L(ADM)
) Theo cau 5.a):(ADM) L BC;
Vi du 5.b
ma BC =(BCD)= (ADM) L(BCD)(1)
(ADM)Yn (BCD) =DM
AH c(ADM)
AH LDM

Mit khac 2)

5

10



Tur (1) va (2) suy ra 21 L(BCD).

Cac bai toan tinh khoang cdach trong ,cdc‘d‘é‘ thi thir THPT quoc gia ciia cdc
truong THPT hodc cdc So gido duc hdu het déu quy ve tinh khodng cach tir mot
diém dén mot mat phang. Khi do PP4 la phwong phdp kha hiéu qua.

Budc 1: Lap so do tim hudng giai A
(ACD) L(BCD)

o (ACD)N(BCD)=CD

Al 1L(BCD)«<= | Al C(ACDJ

Al LC D (AC=4D

IC=1ID

Buwdc 2: Trinh bay loi giai:

Do 4C =A4D v3 13 trung diém
CD nénAl LCD

cua canh

(ACD) L(BCD);,(ACD)YN(BCD)=CD, Al €(ACD); AI LCD= Al 1(BCD)

PP2 khé dé nhé va hau nhw “dé nhin thdy” dé dp dung. Vi du 7.1.a) ta gidi
theo PP2, Vi dy 6.3 theo PP3. Cdc ' con lai cé thé gidi theo nhiéu cdch.
Buéc 1: Lap so dd tim hwéng giai

[ =(SAB)N(SAD)
”
SA L (ABCD)«= {(§4B) L(4BCD)

1 (SAD) L(ABCD)
.1.a) -

Vidu7
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) N ”
BD J_SAE:: SA4 1 (ABCD)= Céau6.1.a)

i
BD 1(SAC)=. BD < (4BCD)
du.Lb) BD L ACE ABCD Ia hinh vuong,
Vi
(S4B) L (ABCD)
(2 -
5C L sap)” | SABIN(4BCD)=4B
BC <(4BCD)
10 BC 1 4B
Vidu7
Vidu 7.2.
o [AM LSB
| o | AM L(SBC) 0 "BC 1 (S4B)(cau6.1.¢))
(7) ] AM 1 BC .
SC LMV [PC HAM = | < | AM c(S4B)
SC =(SBC)
SC LAN
i?
MN L AK

Vi du 7.3. Ta gidc AMKN c6 hai duong chéo vudng goc

: DS SN | SB=SD

(7 ANAAT /) _

(" erLrsAC}é _J-’fh i BDC: SB _SD — (M

=] MB=ND <= ASAB =ASAD
BD 1 (§4C) (cau 6.1.b))

AK < (SAC)

Budc 2: Trinh bay loi giai:
'S4 =(SAB)M(S4D)

(SAB) L(ABCD) = S4 L(ABCD)

1 (SAD) L (ABCD)
1.a)

Vidu7
12



) Caué6.1.a): SA L(4BCD);BD =(4ABCD)= BD 1. S4(1)

Vidu 7.1.b
Mit khac, tir gidc ABCD 1a hinh vudéng nén BD L AC (2)
Tu (1) va (2) suy ra BD L(54C)

Vidu 7.1.c)

(SAB) L(ABCD)

Do | (SAB)N(ABCD)=4B _ BC 1 (S4B)
BC = (ABCD)

'BC L AB

Vidu 7.2.
Theo cau 6.1.¢): BC L(SAB); AM < (SAB)

= AM L BCma AM L 5B
= AM L(SBC);SC = (SBC)

= SC LAM (1)
Chirng minh tuwong tu ta cling ¢ SCLAN (2)
Tt (1)va ()= SC L(4AMN)
u
Vi du 7.3.
_ — MB =NDma SB =) SM _SN:
T 6. ASAB =ASAD= MB =NDma SB =5D <5 =3p MN/IBD.

BD 1(SAC) (cdu 6.1.b))= MN L(SAC)ma AK <(SAC)= MN L AK

Lai c6

Vay tr giac AMKN c6 hai duong chéo vudng goc.
2.3.3. Trong cac bai toan chirng hai mit phang vuéng goc

Phwong phap thwong dung la: Pé chimg minh () () 43 chi ra mot trong
hai mit phang chtra mot duong thang vudng goéc voi mit phang con lai.

Budéc 1: Lap so' dd tim huéng giai
8.a)

Vidu
(AB'C'D)=> DC’

(" (
e at LI 7 DC'J_CD’
(AB'C'D) L(BCD'4)) = DC' L (BCD'A) & )
DC' L BC= BC L(DCC'D))
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[ (M [AC L BD

o |4€ L BD= {CC’J_[ABCD)
AC* L(4'BD)= 0 (AB' L A'B
oh) ACTLAB= {CZB’J_(ABBH')

Vidu

Buwdc 2: Trinh bay loi giai:

Loi giai: B C
Vi du 8.2)
BC 1L(DCC'D')= DC'LBC y - D
Ta co N
ma DC’ LCD'pan DC' L (BCD'A") n
DC'c(AB'C'D)
lai do | _
suy ra (AB'C'D) L(BCD AJ‘ IS
Vi du 8.b) 14y A N C’
(AB" 1 A'B s
il P A, = ACrJ_AB A' ,
EGJCBLHmH) () D
{ACJ_BD
Mt khac: |CC" L(ABCD) _ 4C' | BD 2):
AC L(4'BD)

T (1) va (2) suy ra

Buéc 1: Lap so db tim hudng giai
(SAC) > AC
l}

() 2 (AC LBD
(SAC) L(SBD).= |+ o)) o

Vi du 9.2) I AC LSO <= 50 L(ABCD)
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Vi du 9.b)
l.-"r

) |(sor) L 4B 4B 1 S0 50 L(4BCD)

| AB = (S4B)
Vidu 9.c)
'SB = (5AB)
(?) (SOI) L (SAB)
OJ LSB< | )| (S01N(SAB)=SI
O LBAB =107 < son
OJ LSI
Vi du 9.d)
(SCD) > 8C
() a | (7)
(SCD) L(BDK)= SCJ_(BDK)E SC | BK =
[SCLDK BK 14 trung tuyén trong
tam giac déu SBC.

)

Buwdc 2: Trinh bay loi giai:
Vidu9.a) Taco
SO L(ABCD)y= AC J.S(]'mé1

BD L AC pan AC L(SBD).
(S4C) L(SBD).

tor do suy ra
Vidu 9.b)
SO L(ABCD)= AB 150
Ta co:
_AB 1 OI pgp (SOI) LAB

ma
(SOI) L (S4B)

tir do suy ra

Vidu9c) Taco (SO L(SAB):(SOIN(SAB)=SI:0J (SOI):0J LSI
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nén 0J —"{SABJH‘I dé suy ra OJ LSB.
Vi du 9-d) Do BK 1a trung tuyén trong tam giac déu SBC nén ta c6 SC L BK
Mit khac: SC L DK guy ra SC L(BDK)(1)

Laico SC = (5CD)(2)
Tir (1) va (2) suy ra O D)L (BDK)
Bai tap
Cho tt dién ABCD; AD L(ABC). pE la duong cao ctia tam giac BCD

a) Ching minh: (ADE) L(BCD) .

b) V& duong cao BF, BK cua tam giac ABC va tam giac BCD.
Chtrng minh (BFK) L(BCD) ?

c) GoiH,J 14n luot 14 truc tAm cua tam giac ABC va tam giac DBC.
Chiing minh HJ L(BCD)

Cho hinh choép S.ABCD , day ABCD 13 hinh vudng canh g, hai mit phang

(SAB)Vé (SAD)cfmg vudng goc vai day, S4 =a. Goi M 1a trung diém cua SB.

Cho hinh chop S.ABCD day l1a hinh vuong, S4 = SB = SC = SD.
a) Ching minh rﬁng SO vudng goc voi (ABCD)
b) Ching minh rang: BD vudng goc voi (SAC)
¢) Goi 7 1a trung diém 4B. Chiing minh rang: AB vudng goc voi (SOI)
d) Ké duong cao OJ cua SOI. Chimg minh rang: S4 vudng goc véi OJ
Cho hinh chép S.ABCD day ABCD la hinh vuong tam O, SO vudng gbdc véi

(U4BCD), SO = @3 4B = a2 .
a) Chtng minh rang: BD vudng goc v6i S4; AC vudng goc voi SB.
b) V& CI vudng goc véi SD, OJ vudng goc voi SC. Ching minh duong thang
SD vudng goc voi (ACI); SC vudng goc Vcn (BDJ).
¢) K 1a trung diém SB. Chiing minh rang: OK vuong goc voi OL
Cho hinh vuéng ABCD canh a. Goi 1, J 14 trung diém 4B, CD. Trén dudng
thang vudng goc (ABCD) tai I 1dy S.
a) Ching minh: BC vuong goc véi (SAB), CD vudng goc voi (S1J).
b) Chimg minh: (SAD) vudng goc véi (SBC), (SAB) vuong goc voi (SLJ).
¢) Goi M 1a trung diém BC. Chimg minh rang: (SIM) vudng goc voi (SBD).
2.4. Hiéu qua ciia sang kién kinh nghiém :

Sau khi kién tri 4p dung SKKN “ren luyén ki nang giai bai toan chung
minh quan hé vudng goc trong khéng gian cho hoc sinh 16p 11 nho so do tw duy
nguoc "vao hai 16p 11C3, 11D4 va so sanh voi 16p 11A4 (ndm hoc 2013-2014)
1a 1op co chat luong twong duong. Toi thay hoc sinh 16p11C3, 16p 11D4 nam bat
kién thirc tot hon va c6 ky nang giai toan t6t hon. Nhin chung cic em di giai
dugc tuong ddi tot cac dang toan chimg minh quan hé vudng goc trong khong
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gian, ddc biét phan trinh bay 151 giai rat rd rang, xuc tich; Mot s6 di ¢ sy linh
hoat, kheo I¢o van dung cach lam do cho cac dang bai tap nhu chirng minh quan
hé song song, tinh goc, tinh khoang cach,... Qua thyc té giang day tai lop 11C3,
11D4, t61 thay hoc sinh con rat himg tha véi cach 1ap so d6 tu duy nguoc, cai
thién dugc phan nao tam 1 “ngai”, “né tranh” cia cic em d6i voi viée giai toan
hinh khong gian. o ,
Cu the, toi da cho lop 11C3, 11D4 lam d¢ kiém tra 45 phuat cudi chuong III
turong duong voi d€ ma ndm hoc 2013-2014 t6i da cho 11A4 lam:
Két qua diém ctia moi 16p nhu sau:

L S6 Gioi Kha TB Yéu

°P IHS| SL | TL(%) | SL | TL(%) | SL | TL(%) | SL | TL(%)
11A |42 ] 1 2,38 7 16,67 25 | 59,52 9 21,43

11C3 146 | 3 6,52 12 26,09 28 | 60,87 3 6,52

11D | 42| 2 4,76 14 33,33 22 52,38 4 9,52
4

Trong do: + L&p thue nghiém 1a 11C3; 11DA4.
+ Lop ddi ching 1a 11A4.
Chét lugng dau ndm cta 11C3, 11A4 1a tuong duong, 11D4 thap hon 11A4.
3. KET LUAN, KIEN NGHI
- Két luan:

Tim hudng giai 1a khdu quan nhat khi giai mot bai toan hinh khong gian.
Phuong phép tim hudng giai cho cac bai toan chirng minh hinh hoc dac biét 1a
chimg minh quan hé vudng goc bang cach 1ap so d6 tu duy nguoc la mot
phuong phap dé 1am ma mang lai hiéu qua cao trong day hoc. Vi vay ngay khi
m&i tiép can cac dang toan chirng minh quan hé vudng goc, voi mdi vi du va bai
tap, gido vién can hudng dan hoc sinh cach 1ap so dd tu duy ngugc théng qua hé
théng cac cau hoi van dap (Can luu ¥ cho hoc sinh day chi 13 cach tim duong 16
giai chir khéng phai 13 101 giai cua bai toan, so d6 nay chi trinh bay trong bang
nhap). Pong thoi hudng dan hoc sinh trinh bay 101 giai khi di c6 so dd tu duy
nguoc.

Trong khi l4p so d6 tim huéng giai, hoc sinh lién tuc phai tra 101 cau hoi tai
sao lam nhw vdy? Khi hoc sinh dua huéng giai khong dung thi ta lai yéu cau hoc
sinh tra 101 cau hoi tai sao khong dung? (Thuong st dung phuong phap phan
chtmg), ... dé tra 101 duoc cac cau hoi do hoc sinh lién tuc phai st dung cac thao
tac tu duy nhu phan tich, tong hop, so sanh, twong tu hoa, khai quat hoa, h¢
thong hoa kién thtrc nén rat thuan loi cho viéc khic sau kién thirc moén hoc va
phat trién tu duy cho ngudi hoc. D6 méi 14 céi dich cudi cung ciia qua trinh day
hoc.

Ban than to1 trong khi day hoc sinh 16p 11, nho 4p dung cac giai phap da
néu trong SKKN nay, t6i thay hiéu qua day hoc dugc nang cao rd rét. Toi tin
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réng, cac déng nghi¢p khac néu ap dung SKKN nay vao thuc tién day hoc cta
ban than, ciing s& thu dugc két qua tot hon.

- Kién nghi:

Ban doc co thé phat trién cach 1am nay cho cac dang toan khac nhu ching
minh quan hé song song, cac bai toan vé goc va khoang cach, chimg minh cac
dang thirc véc to,. ..

Véi BGH truong THPT Triéu Son 4: Tiép tuc t6 chitc bao céo cac SKKN
hang nim bdi ban than t6i va cic dong nghiép déu thay rang day la cac hoat
dong chuyén mon rat bo ich.

Trén day 1a mot vai kinh nghi€ém nho cuta toi trong qua trinh thyc hién viéc
d6i moi phuwong phap day hoc, dé tai khong tranh khoi nhitng han ché, rit mong
su dong gop quy bau cua ban be, ddng nghiép dé SKKN cia toi dugc hoan thién
hon.

T61 xin chan thanh cdm on!

XAC NHAN CUA Thanh Hoéa, ngay 15 thang 5 ndm 2016
THU TRUONG PON V] T6i xin cam doan day 1a SKKN ciia minh
viét, khong sao chép ndi dung cua

nguoi khac.

Lé Thi Lién
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