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Abstract: The problem-identifying and problem:-solving skills are important for students in learning Space geometry. This paper proposes measures
to develop these skills to enhance learning results and education quality of grade 11 students in learning space geometry.
Keywords: Space geometry, The capacity to detect and resolve problems.

Ung l0c (NL) phat hith va giai quyit vén av
N(PH&GQVA) cuahocsinh (HS) laméthithéng
icac thudc tinh cua con ngQdi thT hith G kha
nuing (t0 duy va hanh aéng) trong hoat adng hoc tép
nhum phat hith va giai quyit co hitu qua cac vén ai,
nhitm vucua hoat ang &0. Cothr noi, PH&GQVA la
mot trong nhdng NL cl ban cén co cua HS; w véy,
trong day hoc, giao vith (GV) cén phat tritn NL nay
cho HS.
Trong bai vitt, chung toi a1 xuét mét so bivn phap
s pham nhom phattrir NL PH&GQVA cho HS trong
day hoc Hinh hoc khong gian (HHKG) Ip 11.
1. M6t s6 bith phap nhum phat trith NL
PH&GQVA cho HS trong day hoc HHKG Itp 11
1.1. Khai thac phén mTm &’ thiit Ki' cac mo
hinh day hoc nhim tao cu hdi dén dit ar HS
phat trith NL PH&GQVA. Cac md hinh, adc biit la
mo hinh aéng co vai tro tich clic trong day hoc Toan.
Thay wtri giac trc titp adi tiung, HS tri giac, nghitn
cOu mé hinh adi thdng (thém chii chd la mo hinh cua
mét bd phén nao ao cua adi tiung). Vite GV slidung
cac mo hinh trong day hoc Toan phu hiip se giup HS
co th phat hitn bung mdt thQdng cac tinh chét, auc
aim cua adi taung; titp cén cac khai nitm trdu tadng
gua vén ar cu thT va adn gian; phat tritn NL nhén
thlic, auc bitla kha ning quan sat, tG duy nh: phén
tich, téng hup, adlara ddiaoan, rutra Kitluén coad tin
céy...; hinh thanh biTu tOdng aung aun Vi’ cac hinh
khdi, phat tritn trfi tOUng tOang khdng gian. Mt khac,
vitc stidung mé hinh daaddc chuén bisun, giup GV
titkitm addc thdi gian trrn 10p, aivu khith hoat aéng
nhén thlc, kitTm tra va aanh gia Kit qua hoc t&p cua
HS aduc thuén Idi va co hitu qua.
Trong day hoc Toan, brn canh cacmé hinh alilic
tao ra bung con atung truytn théng, GV cothT khai
thac cong nghT thong tin a1’ tao ra md hinh toan

hoc, s(idung cac ch(ic nung cua phén mrmday hoc
(PMDH) nhim tao ra cac mé hinh toan hoc nhQ:
mo hinh dang hinh ve, mé hinh dang cong thdc,
ham s0...

Airm khac birt so vii cac mé hinh truy'in théng,
mo hinh aduc tao ra ti cac PMDH viia mang tinh
aong (thay adi aduc), via bao toan cac céu truc cua
hinh. GV trith khai day hoc Toan theo hGiing cho
HS thing tac vii md hinh, thQ nghitm d aoan trin
mo hinh a1 tm Idi giai cho bai toan hay dén arn bai
toan mii.

GV coth khai thac PMDH trong day hoc HHKG
Umét s6 khiia canh nh{:: adia ra hinh ve cho HS quan
sat, xac alnh cac y1u td ban aéu va o chlc cac hoat
aong, thdng tac wi phén mirm, thay a6i mét soy1u td
cua hinh ve, ao aac, tinh toan,... nhim phat hitn ra
nhdng Vi trf, moi quan hir bét bith trong bai toan. TG
ao, ala ra dGaoan, stidung PMDH aT minh hoa Kit
guacua bai toan.

Viidu1: Cho hinh chop S.ABCD, coaay ABCD la
hinh vuéng. SA wudng goc VUi ay tai A. Aitm M di
aong trrn canh AD. Gai | latrung aitm cua SC, H la
hinh chitu cua |l [''n CM. Xac ainh quy tich aitm Hkhi
M thay a6i trrn AD (hinh 1).

Khi giai bai toan nay, aa st HS thling gup kho
khain trong vitc xac ainh mai lirn h' gila cac yiu to
ar tm ra quy tich. GV co th1' st dung phén mim
Geospace nhl sau:

- Hoat adng 1. Tém hitu bai toan: Cho HS quan
sat hinh ve, ve hinh vaxac ainh yTu td ct ainh vayiu
t6 di a6ng va tim quy tich.

- Hoatadng 2. DG aoan quytich: Cho aitm Mthay
aoi v tri aTn mot s6 aitm adc biit, HS quan sat Vi trf
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cua airm H. Khi
ao bung trlic
guan, HS da
aoan quy tich H
la thudc loai tron
va tm hdung
chlng minh.

- Hoat aéng
3. H6 4 HS
tm cach chiing
minh quytich: HS liTn Kityru té quytich vii cac yiuto
khac, goi O lagiao cua AC va BD. Bung quan sat tr(ic
guan va s( dung chiic nuing &o goc, thu adtc IO va
MC wuong goc Vi nhau. &y, cén chliing minh OH
vuodng goc vii MC.

- Hoat aéng 4. Minh hoa quy tich H khi M di aéng
tr'rn AD: Sau khi HS xac ainh alitic quy tich, GV cho
aitm M chay tr'Tn aoan AD va al’ lai déu vit mét vai
aim cua H. HS addc quan sat mét cach trlic quan
guy tich.

1.2. Vén dung quy trinh giai bai tép cua G.
Polya trong day hoc giai bai tép HHKG nhum
phat tritn NL tinh toan, suy luén va chlng
minh cho HS. Day hoc giai bai tép toan khong co
nghia la GV cung cép cho HS Iui giai bai toan.
Bi'rt lGi giai bai toan khéng quan trong bung lam
thr nao al giai adlc bai toan. Vi véy, cén trang bi
nhdng hQung dén chung, gui y cach suy nghf tim
toi, phat hitn cach giai bai toan la cén thiTt. Dda
tri'n tO tOUng tong quat cung VUi cac gui y chi tirt
cua G. Polya vi' cach giai toan, phQung phap tim
toi lUi giai cho mét bai toan thGiing addc tith hanh
theo 4 bQuc sau:

- BOuic 1. Tom hitu néi dung bai toan. AT tm hiu
néi dung cua bai toan, cén chuy cac yiu to cl ban
sau: phén biit y1u t aa cho, yiu t6 phai tm va phai
chlng minh; coth'dung ctng thiic, kihitu, hinh ve,...
artomtutarbai; phén biit cacthanh phén khac nhau
cuaaimu k.

- Buc 2. Xéy dng chiiing tinh giai. YTu td quan
trong khi giai allc bai toan chinh la vitc xéy ding
ch(ung trinh giai cho bai toan ao. Do véy khi thic
hivn, cén chuy: phén tich bai toan aa cho thanh nhiiu
bai toan aun gian, quen thudc; l0a chon kith thiic aa
hoc cén thitt a1’ di aoan Kit qua; st dung phQung
phap atc thu Wi ting dang toan nhl: ching minh
(phan chiing, quy nap toan haoc,...), toan ding hinh,
toan quy tich,...

Hinh 1
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- BOuc 3. Trinh bay Ui giai. Trinh bay lai Iii giai sau
khi aaairtu chinh nhding yru td cén thiit.

- BOuic 4. Kivm tra va nghivn cdu I giai. U blidc
nay, cén tritn khai cac hoat a6ng nhi: kitm tra lai
Krt qua, cac Iép luén trong qua trinh giai; nhin lai
toan b cac bauc giai, rutra tri th(ic phGung phap ar
giai mét bai toan nao ao; tim thim cach giai khac
(nTu co thT); khai thac Kit qua co th1 co cua bai
toan; aT xuét bai toan tadng td, bai toan adc biit
houc khai quat hoa bai toan.

Biin phap nay khéng nhdng giup HS co addc tri
thlc phGing phap VI vitc tm Il gial macon co aldc
cac ki nting chung, t0 ao cac em phat trith a0dc NL
PH&GQVA. A

Vidu 2: Cho
t0dim ABCD; M,

Nlénlattlatrung " £

aitm cua AC va P
BC, K la mét g /f " 5

aim trrn aoan
BD vaBK =KD.
Tim giao aiim
cua AD va mp(MNK) (hinh 2).

GV co thT hliing dén cho HS giai bai toan theo
cac bQuc sau:

- BOdc 1. Tom hitu ndi dung bai toan.

GV: AT bai cho nhiing yiu t6 nao?

HS: Cho tG dith ABCD. Gaoi M, N Ién 10t la trung
aifmcua AC vaBC, K lamét aitm tr'rn aoan BD, BK
#KD.

GV: YTu céu bai toan la gi?

HS: Tim giao aifm cua adung thing AD va
mp(MNK).

- BUuc 2. Xéy ding ch(iiing trinh giai.

GV: Giao tuy1n cua mét adng thung va mét mot
phuing khéng song song hotic cha adiiing thing ao
lagi?

HS: Lamat aitm.

GV: Hay xem xet xem AD co song song hotic
num tr'rn mp(MNK) khéng?

HS: Khong.

GV: Métaitm thdng aduc xac ainh nh(thTnao?

HS: Giao aitm cua hai a0ung thung.

GV: Cac em hay tm mét ading thung thutc
mp(MNK) va ctt AD.

GV: Mét adiing thung ma cut AD thi phai co tinh
chét gi?

HS: Aéng phiing vii AD.

c Hinh 2
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GV: AD thuéc nhing mut phung nao co stn?

HS: AD thutc mp(ABD) vamp(ADC).

GV: Trong mp(BCD), goi P lagiao cua NK vi CD.
Trong mp(ADC), tim trong mit phing nay addng
thiing nao thudc mp(MNK).

HS: ViMeAC vaPeCD nrn MP thuéc mp(ADC).

GV: Trong mp(ADC), goi E la giao aitm cua AD

HS: E chinh lagiao aitm cua AD vii mp(MNK).

- Bluc 3. Trinh bay Ui giai. Trong mp(BCD), do
KB khac KD nn K khéng phai latrung aitm cua BD.
Mt khac, do N latrung aitm cua BC nrn KN khdng
song song VUi CD. Do ao, KN ctt CD tai P.

Trong mp(ACD), gai E la giao aitm cua MP va
AD. Suy ra E viiathutc mp(MNK), viia thuéc AD. Do
ao, E lagiao aivm cua AD vamp(MNK).

- BOuc 4. Kitm tra vanghirn cQu i giai. Trong IUi
giai trrn, a1'tm giao aitm cua AD vamp(MNK), chon
mMp(ACD) va mp(ABD) la mut phting trung gian. Do
MN // AB, nTn giao tuyin (n1u co) cua mp(MNK) vui
mp(ADB) la aliiing thiing ai qua K va song song Wii
AB, aliing thung nay cut AD tai E. Khi ao, E la giao
aitm cua AD va mp(MNK).

Vi du 2 cho théy: AT tim giao aivm cua addng
thung a va mp(P), ta thdc hith theo cac bOuc sau:
- Tom mp(Q) chla atiing thing a sao cho (Q) cut (P);
- Chira giao tuytn d cua mp(Q) va mp(P); - Xac ainh
giao ai'tm A cua hai ading thung avad; - Kitluén A
chiinh la giao aitm cua atdng thung a va mp(P).

Adi khi cothr tim trong mp(P) mét adting thing b
nao ao cut a. Giao aifm cua a va b lagiao aimm cua
alung thung a vii mp(P).

1.3. Ren luyin ki nung thac hirn cac thao tac
t0 duy giup HS phat tritn NL PH&GQVA. Khai
quat hoa, auc bitt hoa la hai qua trinh a6i 1Ep nhing
théng nhét vai nhau. Trong nhitu tridng hdp co tht’
coi phep thung ta nhd la titn thén cua khai quat hoa.

TrI'n ¢l su phén fich va tong hdp, khi ren luytn
cho HS cac thao tac triitu'nh{ khai quat hoa, atic bit
hoa, tOung t0, GV cén hliing dén, t6 chiic cho HS
phén tich vén a1’ mét cach toan dith U nhiing khia
canh khac nhau: phén tich n6i dung va Kit qua cua
cac vén al, khai thac IGi giai; ainh hQiing cach giai
guyt cac vén ar tong quat, tung td; sau khi giai
guyrt xong vén ar, cén rut kinh nghivm, a1 xuét vén
ar mui; cac thao tac tiung ta giup HS giai quyit vén
ar'theotirn [, thao tac atc bitthoa giup HS momém
tm hdung giai quy1t vén ar.
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Vidu3: Chotldith ABCD co AC=BD; AD=BC.
Chdng minh ring acan ndi trung aitm cua cac canh
adi la doan vuodng goc chung cua AB va CD.

Ching minh. Goi M, N Ién 100t la trung aitm cua
AB va CD (hinh 3). Ta co AABC=ADAB. Do ao: CM
=DM, suyraMN L CD (1)

VOiABCD=ACADNnTnBN=AN.Doao: MN | AB
2).

TG (1) va (2) suy ra MN laaoan vudng goc chung
cuaABvaCD.

Vi du 4: Chiing A
minh  rang nTu
adung thung néi
tfrung aitm cua hai M
canh ABva CD cua
td ditn ABCD la
alung vuodng goc g D
chung cua AB va
CD thy AC = BD; N
AD=BC.

Ching  minh:
GoilvaJlénladtla
trung aiftm cua hai
aoan thung AB va
CD (hinh 4). Qua J
ke aoan thung AB’
sao cho AABB la
hinh binh hanh va
thoaman JA’=JB’=
AB
7 .

VOilJ LAB’ vald L CD,nTn J L (CDAB).

Mt khac: AA’// BB’ // 13, nin AA’ va BB’ cung
vuong goc viimp(CDAB)).

Véy:AA’ 1L CA’'vaBB’ L DB

Do aitmllatrung aitm cua AB’vaCD nThAC=
BD,DAAT=DBBD. SuyraAC=BD.

Chdang minh tidng tG, ta altic BC = AD.

TOVidu 3 arn viidu 4, chung ta aa sl dung thao
tac Iét ngQtic vén &' a co bai toan mui.

Ap dung Kit qua Vi du 4 ta di’ dang ching minh
a0uc bai toan sau:

Baitoan: Chotliditn ABCDcoS,,.=S, . Ching
minh adlng vuéng goc chung cua AB va CD ai qua
trung aitm cua CD.

Chang minh: V0 S, = S, nTn hai adlng cao
t0ing Gng CB, = DA, (hinh 5).

Xet hai tam giac vuong CB A va DDA B, co

Hinh 4
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CB,=DA, va AB, A
chungninDCB,A

= DDAB, Do ao: A
CA,=DB,.

NIuA, =B, khi
ao xet tO din
ABCDcoCB, =
DA, vaCA =DB, B D
nTh addng vudng
goc chung cua
A B, CDlaaduing C
ndi trung aitm cua Hinh 5
AB, va CD, hay
alung vubng goc chung cua AB va CD ai qua trung
aimm cua CD.

N71u A =B, thoKitqua hith nhirtn aung.

1.4. Tép luyrn kha niing s dung ngon ngd,
kil hitu toan hoc a1 ditn aat vén ar theo cac cach
khac nhau nhum giup HS phat tritn NL
PH&GQVA. Méttrong nhiing bith phap la ren luyin
cho HS cach phat bifu bai toan aa cho sang bai toan
tOung aldng, trong ao chu trong giup cac em phat
hivn aduc st tung Gng gidia hai a6i tidng ar phong
tranh sai Iém do aanh trao luén ar. GV cén hllng
dén HS nhin nhén vén ar'theo nhitu cach khac nhau,
dén aIn cac cach chiing minh, giai toan khac nhau.
T a0, luyTn tép cach huy adng kirth thiic khac nhau
cho HS. Cén chutrong dith aat cac vén ar, bai toan
theo cac cach tung aling, tung thich vii cach giai
khac nhau.

Biin phap nay nhim giup HS nuim addc cac hinh
thlic phat bitu khac nhau cua bai toan, bitt chuyn vir
bai toan tOung adung, bit st dung ngdn ngd, kit hitu
toan hoc ar dith aat cac néi dung toan hoc; bith adi
bai toan, diTh aat bai toan theo cac cach khac nhau se
giup cho quatrinh tm Ui giai cua cac em aldc thuén
Iti. Qua cac hoat adng ao, HS co cl héi phat trith NL
PH&GQVA.

2. ThQ nghitm s pham

A kitm ching tinh kha thi va hitu qua cua cac
bitn phap s pham nhum phat triin NL PH&GQVA
cho HS trong day hoc HHKG, chung t6i aa tith hanh
th(i nghitm s pham cac bivn phap ai ra U Trdng
trung hoc pho théng Nghta Hing A, tinh Nam Ainh
t03/12/2015 &n 25/3/1016. Cun cl vao Kit quahoc
tép vast 10ang HS khéi 11 chung téi I0a chon 42 HS
Itip 11A, la Idp thic nghitm va43 HS I0p 11A, laldp
adichlng.
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Cun clivao phén phéi chiing trinh Hinh hoc 11
(chOiing trinh Chuén), qua trinh thc nghitm aduc
thdc hitn linh hoat vao quatrinh day hoc métso tittcu
th' sau: (xem bang 1)

Bang 1
Titt | Tvn bai day Muc aich, yTu céu
Hai mat . N . I
1 hing son Giup HS num addc agy au, chinh xac }(un thic cu
pUNg Song | o, Qua ao, phat tritn NL PH&GQVA théng qua
song (Tl) vitc chling minh hai mut phing song song, ainh |
Hal mut va hT qua cua hai mut phung song song, ainh |i
2 | phung song Thales.
song (T2)
Hai mit Nl]lm aduc khai nitm va cach xac éﬁph goc gida
phing hai mut phang, cach chdng minh hai mat phung
3 vuéng goc vuéng goc. BiTt vén dung linh hoat tinh chét cua
(1) lung tru ading, hinh hdp, hinh chop aru va hinh
chop cut a1u vao giai mot so bai tép.
Num aduc cach tinh khoang cach: ti mét aitm
arn mot aldng thung, mét mat phung; gida hai
4 Khoang |adung thung; gilla aldng thung va mat phung
cach (T1) |song song; giGia hai mut phiing song song; gitia
hai aliing thung cheo nhau va afiing vuéng goc
chung cua hai adiing thiing cheo nhau.
Nam ving li thuyTt va mét s6 phlung phap giai aa
ar cép trong tit Ii thuyit. Co kha nung vén dung
5 | Luyintép |linh hoat, chinh xac kivn thlic vao giai quyit nhiing
bai toan mui. HY thong kivn thic, phén dang ba
tép la yTu céu cén aat alilc sau khi luyin tép.

Sau qua trinh t6 chic thlic nghitm sG pham, thu
aluc mat so Kit qua va tith hanh phén tich tr'rn hai
phQung dith: aanh gia vir mdt ainh tinh va aanh gia
VI mot ainh 1Gdng.

- Kiit qua danh gia ainh 10Ung. Sau thui gian th(
nghitm sG pham, cho lUp thlic nghitm va aéi ching
cung lam mét bai kitm tra, Kit qua thu aldc (xem
bang 2):

Bang 2. BangKit quakitmtracua HS IGp 11A, valdp
11A, trGdng THPT Nghia HGng A

Aitm Aitm
kilmtra ([0 |1|2|3|4|5|6| 7 | 8 | 9 |10 trung
% binh
SO HS
aat aimm
X cua lap 1(2|11|14|11| 3| 7,98
thic
nghitm
SO HS
aat aimm
i 1(2|5[15|11]| 9 74
x; cua lap
aoi ching

Kt qua bang 2 cho théy: Lup thGc nghitm co
42/42 HS aat aitm trung binh trdi [vn, chitm 100%;

(Xem tiip trang 131)
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quatrinh giang day. Vitc Gng dung CNTT larét cén
thitt & trau déi nhling ki nung NN nhG ngd phap, tG
v(ng, nghe, noi, aoc viit... ma khong cén phai aéu
t0 nhOng khoan tiTn Iin a1 GV ra nQc ngoai th(c tr
hotic mui cac chuyTh gia nQdc ngoai VI giang day.
NhUCNTT hirn aai, SV coth1'tl hoc, tG nghitn clu,
giao l0u nhum néng cao kha nuing th(c hanh tithg
cua minh.
* k%

TGthlc tr''fn, nha trGting cén chu trong tui vitc
néng cép vatrang bi phong hoc nhum hadng tdi aat
chuén phong hoc NN ar coth'néng cao chétlling
giang day hitu qua nhét. Tinh trang nhiTu phong
hoc NN khong IUp adt h thdng may chitu aa géy
khong it kho khun cho GV khi cac bai giang buing
GAAT aa addc bitn soan ki 10ting, céng phu. Do
ao, SV rét kho tiTp thu kith thic mon hoc va phat
trirn ki naing thuyit trinh maét cach hitu qua; con GV

thu adng va mét thai gian trong vitc truyTh aat kith
thGccho Sv.U
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Phat triTh nung lc phat hitn va...

(Tinptheotrang 96)

trong aoco 39/42 HS aatloai kha, gioi, chitm 92,9%,
VUi 3HS aataitm 10, chitm 7,1%. LUp adi chling co
42/43 HS aat aitm trung binh tr [Tn, chitm 97,7%;
trong ao co 35/43 HS aat loai kha, gioi, chitm 81,4%
va khéng co HS nao aat aitm 10. Comoét sé em G
[Gp thc nghitm aat aitm téi aa do cac em co nhiTu
IGi giai va tim aduc i giai hay, adc aao. LUp adi
chiing khéng co em nao aat ai'Tm t6i aa. Aitm trung
binh hoc tép uldp thiic nghitm cao hiin Ip a6i chiing,
sO HS co aitm kha gioi U lp thGc nghitm cao hdn
lGp a6i chdng.

A co thr khiing ainh vii' chét [ating cua adt thic
nghitm s pham, chung t&i tith hanh x0 Ii s6 lifu
thdng K" toan hoc. Kit qua kitm &inh chling to chét
I0Ung hoc tép cua Itp thlic nghitm cao hdn IGp adi
chlng la.co y nghta théng K.

- KiIt qua aanh gia ainh tinh: Trong qua trinh t6
ch(c thlic nghitm s pham, theo doi s chuy'tn bith
trong hoat aéng hoc tép cua HS, bluc aéu cho théy:
+ HS lp thlic nghitm hoc tép tich clc, chiu kho suy
nght tm toi cach giai bai tép, hoat abng nhom dith ra
s6i ndi, conhitu ykith hay, sangtao hiin so v lUp adi
chling; kha nuing titp thu kith thic mdi va phat hivn

(Thang 4/2016)

sai |ém nhanh, kha nting tim aGdc nhitu cach giai va
co cach giai adc aao cua HS IUp thic nghitm hdn [Gp
aodi chdng; + HS G ca hai lUp aru nim ving kith thlic
cl ban. Tuy nhith, cach trinh bay IGi giai U IGp thic
nghitm mach lac, ngtin gon, 1ép luén chut che han.

Kit quathlc nghitm cho théy tinh khaithi cua cac
bih phap si pham, gop phén phattriin NL PH&GQVA
vén ar'trong day hoc HHKG cho HS.

***x

NL PH&GQVA laméttrong nhiing NL cti ban cua
HS trung hoc pho théng. Trong qua trinh day hoc
mon Toan, GV c¢én thiit Ki' cac hoat aéng hoc tép,
vén dung linh hoat cac bitn phap s pham nhim giup
HS co aivu kitn, ¢t héi phat tritn NL PH&GQVA. O
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