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Tém tdt: Trong cdc trudng dai hoc khéi ki thuat, Hinh hoc Hoa hinh la hoc phdn trang bi kién thuc va ki ndng gidp
ngudi hoc doc hiéu va thiét ké duoc nhiing ban vé ki thudt. Bai viét trinh bay viéc khai thdc 16i gidi cia mét sé bai todn
Hinh hoc Hoa hinh st dung phép thay mdt phdng hinh chiéu nhdm gidp ngudi hoc thdy dugc su can thiét caa viéc dua
bai todn vé trudng hop ddc biét. Qua ddé, tu duy thudt todn duoc phdt trién va ting budc rén luyén kha ndng tu hoc, tu
gidi quyét vén dé cho ngudi hoc. Ngudi hoc ¢6 co héi thudn lgi tim hiéu va phadt trién tu duy thudt todn déi véi cdc dang

bai todn lién quan.
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1.Pat van dé

Nén kinh té tri thiic hién nay doi hoi méi ngudi phai
nam bat dugc nhimng quy luat ctia ty nhién va xa hoi. bé
c6 dugc diéu dé, gido duc phai coi trong viéc phat trién
tu duy, day cach hoc, cach suy nghi giai quyét van dé cho
ngudi hoc.

Trong cac trudng dai hoc khai ki thuat, Hinh hoc Hoa
hinh [a mén hoc nghién ctiu céc hinh khéng gian trén hai
mat phdng hinh chi€éu (MPHC) vuéng goéc véi nhau. Hoc
phan nay trang bi kién thuc, ki nang gilp ngudi hoc doc
hiéu va thiét ké dugc nhimg ban vé ki thuat. Tuy nhién,
da s6 cac bai toan Hinh hoc Hoa hinh déu dugc xac dinh
& trudng hop téng quat, trong khi ciing véi cac bai toan
do khi xét & cac trudng hop hay vi tri ddc biét sé cho Ioi
gidi ngan gon dé hiéu, déng thai ngusi hoc dé dang lién
tudng tai cac bai toan thuc té cta Vé ki thuat. Bén canh
dé, viéc dua mot bai todn dang téng quét vé cac trudng
hgp ddc biét giup ngudi hoc nhan dinh, phan tich va tim
ra dugc thuat toan &n tang trong d6. Thuc té cho thay, da
sO sinh vién (SV) chua c6 tu duy thuat toan (TDTT) hoac
chua van dung TDTT hop li va linh hoat. Diéu nay can
trd tinh sang tao clla ngudi hoc trong viéc st dung, khai
thac cac kién thiic da dugc trang bi dé giai quyét cac tinh
huéng méi dugc dat ra.

Bai bao nay trinh bay viéc khai thac 16i gidi cla moét
s6 bai toan Hinh hoc Hoa hinh st dung phép thay MPHC
nham gitp ngudi hoc thdy dugc su can thiét cha viéc
dua bai todn vé trudng hgp dac biét, qua dé phat trién
TDTT va ting budc ren luyén kha ndng tu hoc, tu gidi
quyét van dé cho ngudi hoc.

2. Khai thac 16i giai mot s6 bai toan Hinh hoc Hoa
hinh st dung phép thay mat phéng hinh chiéu

2.1. Tdm quan trong cua tu duy thudt todn

Nguyén Ba Kim [1] da gigi thiéu khai niém thudt
todn (thudt gidi): “Thudt todn duoc hiéu nhu mét quy tdc
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mé td nhang chi dén ré rang va chinh xdc dé ngudi (hay
mdy) thuc hién mét logt cdc thao tdc nhdm dat dugc muc
dich @é ra hay gidi mét I16p bai todn nhdt dinh. Bdy chua
phdi mét dinh nghia chinh xdc ma chi la cdch phdt biéu
giup ta hinh dung khdi niém thudt todn mét cdch truc gidc”
Bén canh dé, Nguyén Ba Kim néu lén khai niém quy tdc
tua thudt giai cing nhu dat van dé vé rén luyén tu duy
thuat giai trong day hoc giai mét sé bai toan. Déng nhat
gira cac tac gid trong va ngoai nudc, cac nha nghién ctu
déu khédng dinh: Viéc phat trién TDTT trong nha trudng
la rat can thiét. Nghién ctiu vé day hoc cling nhu phat
trién TDTT da c6 rat nhiéu cong trinh clia cac tac gid nhu:
Vi Quéc Chung vé béi dudng mét s6 nang luc tu duy
cho hoc sinh cac 16p cudi bac Tiéu hoc; cong trinh cla
Nguyén Thai Hoe vé rén luyén tu duy cho hoc sinh qua
gidi bai tap toan; Nguyén Van Thuan (2004) vé phat trién
tu duy logic cho hoc sinh; Tran Luan vé boi duéng tu duy
séang tao cho hoc sinh...

Tac gia Gerald Futschek cho rang: TDTT dugc thé
hién béi kha nang thiét ké va hiéu cac thuat toan: Kha
nang phan tich van dé dugc dua ra; Kha nang xac dinh
mot van dé chinh xac; Kha nang tim ki€ém cac hanh déng
cd ban du dé xac dinh cac van dé; Kha nang xay dung
mot thuat toan chinh xac dé gidi quyét van dé nhat
dinh bang cach st dung nhitng hanh déng co ban; Kha
nang suy nghi vé tat ca cac trudng hgp dac biét va binh
thudng clia mét van dé; Kha nang dé nang cao hiéu qua
clia mot thuat toan. Néu muén thiét ké cac thuat toan
dé gidi quyét dugc van dé thi ngusi dé can cé kha nang
TDTT [2].

Marasaeli, Jacob Perrenet, Wim M.G. Jochems, Bert
Zwaneveld (2011) [3] da dé xuat bon cap do triu tugng
trong TDTT clia SV tuong (ing vé&i bon cap do triu tugng
cUa thuat toan nhu sau: (1) Cap d6 thuc hién; (2) Cap
dé chuang trinh; (3) Cap do déi tuong; (4) Cap do bai
todn. Theo COMAP (Consortium for Mathematics and Its
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Applications) (1997) [4]: “TDTT” la mét loai tu duy toadn
hoc. Cac biéu hién cta TDTT la: a) Ap dung cac thuat
toan; b) Phat trién cac thuat toan; ¢) Phan tich cac thuat
toan; d) Ghi nhan cac van dé ma khong co giai phap
thuat toan.

Nhu vay, ching ta déu nhan thay vai trd va tam
quan trong cla thudt toan ciing nhuTDTT. Tuy nhién, noi
dung bai bao khéng dat van dé day hoc thuat todan ma
muc dich muén phat trién TDTT cho ngudi hoc théng
qua khai thac loi giai cia mét I6p bai toan déc trung.

2.2. Kién thic co s&

Trudc hét, ta nhac lai mot s6 kién thic co ban khi
thay MPHC:

a) Thay MPHC ding (P,)

Khi xay dung hinh biéu dién ctia diém A néu ta thay
(P,) bang (P,) L(P,), gilr nguyén vi tri ctia (P,), diém A
(Hinh 1) thi hinh chiéu bang A, va dé cao cta diém A
khoéng thay déi.

Viéc thay MPHC diing (P,) thuc hién trén hinh biéu
dién nhu sau (Hinh 2):

-Thay truc x (la giao tuyén cta (P,) va (P,)) bang truc
X' (la giao tuyén ctia (P,") va (P,)).

- Thay hinh chiéu ding A, cla A béng A’, sao cho
AA LxvaAA =N A

"

Py X
2 A A
.A"'
A: A, '
Hinh 1 Hinh 2
b) Thay MPHC béing (P)

Néu thay (P,) bang (P,) L (P.), gilr nguyén vi tri clia
(P,) va diém A thi hinh chiéu diing, d6 xa cla diém A
khéng thay déi (Hinh 3).

Viéc thay MPHC bang (P,) thuc hién trén hinh biéu
dién nhu sau (Hinh 4):

-Thay truc x bang x’ (la giao tuyén ctia (P,) va (P,)).

- Thay hinh chiéu bang A, clia A béng A’, sao cho
AA LxVaAA =AA,

Nhu vay, tiy thudc dac thu méi bai toan, ngudi hoc
6 thé lua chon viéc thay MPHC diing hodc MPHC bang.
VGi mot s6 bai toan phuc tap, ta c6 thé thay lién tiép cac
MPHC dé dat dugc muc tiéu clia bai toan.

Khai thac thuat toan qua mét vai vi du dién hinh

Vi du: (Xac dinh goc gitta hai mat phang) Cho mat
phéng (P) = (V,P N V,P) va mat phéng (Q) = (V,Q " V,Q).
Xac dinh goc gitra (P) va (Q)?

VéGi bai todn nay, SV da biét hai cach xac dinh goc
gilta hai mat phang (P) va (Q) trong chuaong trinh Hinh
hoc & Trung hoc phé théng. Bai vay, gidng vién chi can
SV nhéc lai hai cich nay va dua vao dé dé dé xuat hai
thuat toan giai bai toan. Ngoai ra, v6i mét sé trudng hop

A A
[ «
Ay A
P>,
x & A,
A,
Hinh 3 Hinh 4

dac biét, gidng vién co thé gai y cho SV xét trudng hap
dac biét: Khi giao tuyén g cda (P) va (Q) la dudng thang
chiéu (khi d6 goc gitra hai hinh chiéu (da suy bién thanh
dudng thdng) clia (P) va (Q) trén mat phadng hinh chiéu
nay chinh 1a géc o can tim) va c6 thé st dung phép thay
MPHC dua bai toan da cho vé trudng hop dac biét nay
dé c6 thém mot cach gidi khac.

Cdch 1: Thuc hién theo cac budc sau:

Budc 1: Xac dinh giao tuyén g = (P) n (Q); Budc 2:
Xac dinh mat phdng (R) L g; Budc 3: Xac dinh cac giao
tuyén: p = (R) n (P) va giao tuyén q = (R) N (Q); Budc 4:
Xac dinh goc a gilta p va g (a cling chinh la g6c gitra hai
mat phéng (P) va (Q)) (Hinh 5).

Cdch 2: Thuc hién theo cac budc sau:

Budc 1: Xac dinh phap tuyén a cila mat phéng (P);

Budc 2: Xac dinh phap tuyén a ctia mat phéng (Q);

Budc 3: Xac dinh géc a gilra a va b (a cling chinh la
géc gilta hai mat phang (P) va (Q)) (Hinh 6).

Hinh 5 Hinh 6

Trong Hinh hoc Hoa hinh, ta cling c6 2 cach tuong
Ung. Thuat toan xac dinh goéc gita hai mat phang (P) va
(Q) da cho nhu sau:

- Néu giao tuyén g = (P) N (Q) la dudng thang chiéu
((R) trung véi mét MPHC nao dé) thi goc gilra hai hinh
chiéu (da suy bién thanh dudng thang) cta (P) va (Q)
trén MPHC nay chinh la géc o can tim.

- Néu qua diém M (bat ki) ta vé cac dudng thdng e |
(Pyvaf L (Q)thigoc (e f)=gdc (P, Q)

Tu d6, thuat toan gidi bai toan nhu sau (D6 thuc
minh hoa trén Hinh 7):

Budc 1: Vé giao tuyén AB = (P) " (Q) (A = VPNV.Q
B=VPNVQ.

Bu6c 2: Thay MPHC dting (P,) dé AB tr thanh duong
chiéu ding mdi clia (Q) ta ldy diém C e (Q) va xac dinh Q
bang ba diém (A, B, C). (P) xac dinh bang ba diém (A, B,
D) v6i D =x N(P).

Buc 3: Thay MPHC bang (P,) dé dudng mét AB tr&
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thanh dudng chiéu bang: ldy x” L A’ B’,. Hinh chiéu bang
mai clia Q suy bién thanh dudng thang A.C'; cta (P) suy
bién thanh dudng thang A',D’, va goc (A,C', A',D") = o
=goc (P.Q).

2!

Hinh 7

Vi du 1: Cho mét phang (Q) = (V,Q n V,Q), hinh
chiéu bang O, cda diém ON(Q) (V,Q N V,Q). Hay vé cac
hinh chiéu ctia dudng tron (e) € (Q) c6 tam la O va ban
kinh bang R cho trudc.

Phan tich bai todn: Néu (Q) la mat phéng chiéu, khi
dé hinh chiéu tuong Uing cda (Q) trung vai vét clia mat
phdng (Q), vét d6 chira hinh chiéu tuong ng clia dudng
tron (e). TUr d6, thuat todn gidi bai toan nhu sau (Hinh 8):

Budc 1: Truéc hét xac dinh hinh chiéu ding O, cla
tdm O bdng cach gén O vao dudng bang b e (Q). Thay
MPHC hai lan.

Buéc 2: Thay (P,) bang (P,") L V,Q dé (Q) tr& thanh
mat phang chiéu dimg (x'L V,Q) va vé elip hinh chiéu
bang cua (e).

BuGc 3: Thay (P,) bang (P,) L V,Q dé (Q) trg thanh
mat phang chiéu bang (x"L V.Q) va vé elip hinh chiéu
ding cua (e).

C’;
Y OH=E=F,
v N R/f R "’:"-f‘lf-Q.

L= E
e >\(R/ﬁ[‘
R I
" ﬁ{

=

Hinh 8

Vi du 2: Tim giao tuyén clia mat phang chiéu diing
(R) vGi hinh n6n tron xoay. Xét thdy khuat clia giao tuyén
va cla hinh nén.
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Cdch 1: Dung méat phang phu trg (Hinh 9).

Budc 1: D€ xac dinh dang cla giao tuyén (R m ndn),
ta vé qua S mat phéng P//R.

Budc 2: C4t (R) va ndn bang (Q) - mat phang chiéu
bang qua truc nén va vuéng goéc véi (R) (V,Q N VR).

Budc 3: Dung qua V mat phang bang B, tim giao
tuyén b = BNR, giao tuyén (i) = Bnnén ((i) la mot vi tuyén
clia nén) va cac giao diém C, D = b(i).

viQ ’
<
Sy
A 1
D 1/4 Fro br=1 =6,
m Ej o \\
x H, A | '\ K
N LA
/’—‘--\\
RGP L 7
A
m; gy S BXL Y a=an
H. \ F JN:
ML PG,
WP L I'~__L_ -
v r— b,
R
Hinh 9

Cdch 2: Dung phép bién d6i hinh chiéu

Néu mat phang cét (R) Ia mat phéng chiéu ding thi
viéc xac dinh giao tuyén clla mit phang chiéu ding véi
mat nén tron xoay la bai todn kha quen thudc va don
gian déi vai ngusi hoc. Tu d6, bai toan cé thé gidi quyét
nhu sau:

Thay MPHC diing (P,) dé (R) tr& thanh mét phang
chiéu diing va dua két qua vé hinh dang ban dau (Hinh 10).

ViR

~

Hinh 10
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Nhdn xét: C6 thé nhan thay cach gidi tha hai dé
dang thuc hién va gan gai v6i ngudi hoc hon.

3. Két luan

Qua viéc phan tich, khai thac viéc si dung phép
thay MPHC dé€ dua moét bai toan trong trudng hop téng
quat vé truong hgp dac biét, ta nhan dugc 16i giai hay
vGi két qua dep, gan gii véi ngudi hoc trong cach tu duy
cling nhu géc nhin cho céc bai toan. Qua dé, ngudi hoc
¢6 co héithuan Igi tim hiéu va phat trién TDTT d6i vai cac
dang bai toan lién quan.
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EXPLORING SOLUTIONS OF SEVERAL GRAPHIC GEOMETRY EXERCISES
THAT USE PROJECTION PLANE REPLACEMENT
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Abstract: Graphic Geometry is a course to equip students with knowledge and skills so that they can understand
and design technical drawings at the technical universities. The article presents the exploration of solutions to Graphic
Geometry exercises that replace projection plane to help learners see the necessity of taking exercises to the special case.
Then, algorithmic thinking is developed and gradually practise learners’ self-learning and problem-solving. Learners have
opportunities to learn and develop algorithmic thinking for involved types of problems.

Keywords: Graphic Geometry; solution of projection plane replacement; algorithm.
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