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PHAT TRIEN TU DUY THUAT TOAN CHO SINH VIEN QUA KHAI THAC LOI GIAT
MOT SO BAI TOAN SU DUNG PHEP CHIEU PHU (HINH HQC HOA HINH)

Tran Hong Hai'

Tém tit. Viéc day hoc céc kién thiic co s8, co ban khong chi gitip sinh vién c6 nhiing hiéu biét
sau sac vé nghé nghiép, cong viéc clia minh, ma con gitip cho sinh vién biét cach suy nghi dé nhan
thifc va gidi quyét nhitng vén dé ndy sinh trong thuc tién. Theo muc tiéu d6, hoc phan Hinh hoc
hoa hinh vita trang bi cho sinh vién nhiing kién thiic co ban d€ doc hiéu va thiét ké cac ban vé ky
thuat, dong thdi tiing budc gitip ngudi hoc biét cach gidi quyét vin dé theo mot trinh tu nhét dinh,
tic 12 phat trién tu duy thuat toan. Bai viét niy trinh bay mat trong nhiing bién phap phat trién tu
duy thuit toan cho sinh vién cic truong Pai hoc khéi ky thuat thong qua hoc phan Hinh hoc Hoa
hinh.

Tir khéa: Tu duy thudt todn, phép chiéu, Hinh hoc hoa hinh.
1. Dit van dé

Phat trién ning luc ngudi hoc, trong d6 c6 ning luc giai quyét vin dé va sang tao dang 12 mot
trong nhitng diém méi trong gido duc Qudc té va Viét Nam. Diéu nay khong chi diing véi gido duc
pho thong ma con dung vdéi gido duc Pai hoc.

Theo “Tiéu chudn vé& gido duc tif nim 2000 ctia cac nha gido duc Au My” [Bdo Gido duc thoi
dai, 3/1994]: Ct nhan t6t nghiép can phai dugc rén luyén t6t kha ning giao tiép, trao ddi thong tin
va lam viéc c6 hiéu qua cao trong mdt nhém cdng ddng; phai c6 kién thiic va hiéu biét tot vé may
tinh va cac nganh ky thuat khac.

Van dung todn hoc vao giai quyét vin dé, dic biét 1a nhiing vin dé nay sinh tir thuc tién 13 mot
trong nhitng ning luc clia ngudi hoc dudc nhiéu nudc trén thé gidi dit ra trong thé ky XXI. Theo
William Lauden (1992) [5]: By ning luc cd ban ctia ngudi lao dong thé ki XXI can c¢6 nhu sau:

(1) Ning luc thu thap, phan tich va t& chiic thong tin; (2) Ning luc truyén thong ¥ tudng va
thong tin; (3) Niing luc 1ap ké hoach va td chiic hoat dong; (4) Ning luc 1am viéc véi dbi tac va
theo nhém; (5) Ning luc st dung tu duy toan hoc va ky thuat; (6) Ning luc gidi quyét van dé; (7)
Nang lyc st dung cong nghé.

Vé tam quan trong cta tu duy thuét toan, Gerald Futschek (2006) [4] cho ring: Tu duy thuét
toan dudc thé hién bdi kha ning thiét ké va hiéu céc thuit todn: Kha ning phan tich vin dé dugc
dua ra; Kha niing xdc dinh mot van d& chinh x4c; Kha niing tim kiém cdc hanh dong co ban di dé
x4c dinh cdc vin dé; Kha ning xdy dung mot thuit toan chinh xdc d€ gidi quyét mot van dé nhit
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dinh bang cich st dung nhitng hanh dong co ban; Kha ning dé€ suy nghi vé tit ca cac trudng hop
c6 thé dic biét va binh thudng ctia mot vin dé; Kha ning d€ nang cao hiéu qui ctia mot thuat todn.
Néu ai d6 mubn thiét ké cac thuat todn d€ gidi quyét dudc van dé, thi ngudi d6 can c6 kha ning tu
duy thuat toan; Tu duy thuat todn ham chiia mot su sdng tao manh mé.

O trong nudc, cic nha nghién citu ciing rit chu trong t6i viéc rén luyén va phat trién tu duy
thuét toan. Theo Nguyén Ba Kim (2015) [3]: Viéc phét trién tu duy thuat todn trong nha trudng la
can thiét vi nhitng 1i do sau day: i) Tu duy thudt todn gilip ngudi hoc hinh dung dugc viéc tu dong
hoa trong nhiing linh vuc hoat dong khic nhau ctia con ngudi, gép phin khac phuc su ngin cich
gilta nha truong va xa hdi tu dong hoa. ii) Tu duy thuat toan gitp ngudi hoc lam quen véi cach lam
viéc trong khi giai bai toan bang mdy tinh dién tir. iii) Tu duy thuét toan givip ngudi hoc hoc tap t6t
nhiing mon hoc & nha trudng, rd nét nhét 12 mon Toan.iv) Tu duy thuit toan ciing gép phan phat
trién nhitng ning lyc tri tué chung nhu phan tich, tong hdp, khai quat hod,. .. va hinh thanh nhiing
pham chét ctia ngudi lao dong méi nhu tinh ngin nap, ki luit, tinh phé phan va théi quen tu kiém
trav.v...

Trong cac trudng Dai hoc khdi ky thuat, hoc phan Hinh hoc hoa hinh cung cAp cho sinh vién
nhiing kién thic can thiét d€ biéu dién cic vt thé trong khong gian O-clit ba chiéu 1én mit phang
va gidi cdc bai todn thudc khong gian ba chiéu bang cach vé trén céc hinh biéu dién diéu d6. Nhiing
kién thiic ctia mon hoc nay 12 cd sé cho viée doc hiéu va thiét ké cic ban vé ky thuat, phuc vu cho
nghé nghiép sau nay ciia sinh vién. Ta c6 thé thdy hoc phan Hinh hoc hoa hinh c6 lién quan truc
tiép t6i cac ning luc (5), (6). (7): Hoc phan nay gép phan phit trién cic ning luc st dung tu duy
thuat toan, ning luc st dung phan mém AutoCAD, niing luc van dung todn hoc vao thiét ké, sang
tao cdc chi tiét ki thuat, cdc mit khong gian trong thuc tién.

Hoc phan nay doi hoéi ngudi hoc phai biét tu hoc (day 1a phong cich hoc & dai hoc), biét giai
quyét nhiing bai toan vé xdc dinh hinh chiéu va tinh todn cic kich thu6c ctia vat thé trén ban V&,
biét hop tdc, sdng tao van dung va tim ra nhiing thut todn giai nhiing bai toan. Cac bai toan hinh
hoa dit ra thudng & cic vi tri tdng quat v6i nhiing 15i giai kha phiic tap va khé d6i véi ngudi hoc, |
trong khi ciing véi cac bai toan d6 khi xét & cac trudng hop hay vi tri dic biét sé cho 16i gidi ngan
gon dé hiéu, dong thoi 16i gidi clia cic bai todn d6 cling gidp ngudi hoc dé dang lién tudng t6i cac
bai todn thuc té clia vé& k§ thuat. Mot thuc t& nita d& nhan thiy, d6 14 da s6 sinh vién chua c6 tu duy
thuat toan hoic chua van dung tu duy thuit toan trong hoc tip hoc phan Hinh hoc hoa hinh.

Noi dung bai bdo trinh bay viéc khai thic 18i gidi cia mot s6 bai todn Hinh hoc hoa hinh sit
dung phép chiéu phu v6i muc dich: Gitip ngudi hoc thay dudc vai trd clia phép chiéu phu trong
viéc gidi mot bai todn & trudng hop tong quat, qua d6 phat trién tu duy thuét todn cling nhu ting
budc rén luyén kha ning tu hoc, tu gidi quyét van dé cho ngudi hoc.

2. Noi dung nghién citu
2.1. Pai cuong vé phép chiéu
* Phép chiéu xuyén tdm [2] (Hinh 1)
Trong khong gian ldy mit phang (P) va di€ém S khong thudc (P).
Chiéu mot diém A bat ky tir tam S 1én mp(P) la:
- Dung duong thing SA
- X4c dinh giao diém A’ ctia dudng thing SA va mp(P)
Cac tén goi:

92



JEM.,, Vol. 11 (2019), No. 11.

S
S A

A \
[N7 L5

Hinh 1 Hinh 2

- S: TAm chiéu

- (P): Mit phang hinh chiéu

- SA: Pudng thang chiéu (Tia chiéu)

- A’: Hinh chiéu ctia diém A ti tim chiéu S 1én mit phang (P).

Tinh chét: Phép chiéu xuyén tam bio ton quan hé lién thudc, bao ton thi tu cic diém.

* Phép chiéu song song (Hinh 2)

Phép chiéu song song la trudng hop dic biét ctia phép chiéu xuyén tim khi tim chiéu & vo
cung

Tinh chit: Ngoai cic tinh chét ctia phép chiéu xuyén tim, phép chiéu song song con c6 tinh
chét dic trung: Bao ton ti s6 don clia ba diém thing hang.

* Phép chiéu thiang géc: La trudng hop dic biét ctia phép chiéu song song khi phuong chiéu s
vudng goc v6i mit phang hinh chiéu (P).

Ngoai céc tinh chit ciia phép chiéu song song, phép chiéu thang géc sé bién mot géc vudng
thanh mot géc vudng néu géc vudng chiéu cé6 mot canh song song véi mit phang hinh chiéu.

Nhan xét: Ngoai mot sb trudng hop (vi tri) dic biét, néi chung cac phép chiéu khong bio toan
khoang cach giita cac diém (Phép chiéu 1a mot phép bién d6i afin, khong phai 1a phép bién ddi
metric)

* Xay dung do thic clia di€ém trong phuong phép hai hinh chiéu thing géc

A

Hinh 3
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Lay hai mit phiang vudng géc véi nhau: Mit phang (P;) thang diing va mit phing (P3) nim
ngang, giao tuyén cta ching 1a x. Cho mot diém A trong khong gian, goi A; 1a hinh chiéu ctia A
trén (Py), goi Ag 12 hinh chiéu ctia A trén (P5); sau d6 xoay (P2) quanh truc x dé€ nita phia trudc
ctia (Py) trung vdi niia phia dudi ctia (Py). Ta dugc do thiic ctia diém A trong phuong phéap hai hinh
chiéu thing géc. Ky hidu A (A1, Ay).

* V& phép chiéu phu: Trong mot sb trudng hop dic biét, ngudi ta con st dung cac phép chiéu
theo mot phucng nao d6 (khong nhit thiét phai 1a thang géc) 1én mot mit phang hinh chiéu khac
v6i (P1) hay (P2). Phép chiéu nhu thé dugc goi 1a phép chiéu phu. Trong Hinh hoc Hoa hinh, phép
chiéu phu it dugc quan tAm va gi6i thiéu v6i ngudi hoc. Cac bai toan st dung phép chiéu phu bao
gid cling la cac bai toan kho, tuy nhién s€ cho 16i giai hay va doc dao.

2.2. Khai thac mot s6 bai toan van dung phép chiéu phu

Bai toan 1. Tim giao diém ctia dudng canh AB véi mit phang (P) = (VP, V,P)

Cung tim hiéu va khai thdc 15i gidi bai todn theo nhiing cach giai khac nhau

Cich 1 (Hinh 4a): Dyng mit phang phu trg (R) x4c dinh biang hai dudng thang song song p va
q, Vi p qua A, q qua B; & day ta 13y p va q 12 hai dudng thang mit.

- Tim giao tuyén IJ = (R) N (P) trong d6 I = p N (P); J= q N (P). PE ¢6 I ta ding mit phang
mit (M) lam mit phang phu trg. D€ c¢6 J ta ding mit phang mit (N) 1am mit phang phu trg

- Xdc dinh giao diém H =1J N AB.

Cich 2 (Hinh 4b): Dung mit phang phu tr¢ (R) 1a mit phang canh: ViR = VoR = A|B; =

- Tim giao tuyén MN = (R) N (P) v6i M = ViR N V{P; N = V,R N VP

- V& hinh chiéu canh ctia AB va MN. Xdc dinh giao diém H = AB N MN:

H3 =A3B3 N M3N3; H3 — H; €A;1B; va Hy € A3Bs.

1
A VIR=V2R
My
v A
2z A
>
: M s
my
Hy }
\ V13 = s
x B+ E;
5= N;N S & x HEH, Ns
B: j
\\ w3 —
25
2= M7 m, 2 Nz
o s
Ag
Hinh 4a Hinh 4b

Cach 3: Dung phép chiéu phu chiéu mit phang (P) va dudng canh AB 1én mit phang P theo
huéng VP xubng mit phiang (P2) (Hinh 5)

Nhan xét: Cling mot bai toan dit ra véi 3 cach gidi khac nhau, c6 thé nhan thiy viéc sit dung
phép chiéu phu cho ta 15i giai ngin gon, doc ddo trong 10i giai thif 3

Bai todn 2. Cho ba dudng thang chéo nhau d, e, f. Hay dung mot dudng thang cét d tai M, cat
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Hinh 5

e tai N, cit f tai K sao cho MN = NK.

Loi giai (Hinh 6): Chiéu ba dudng thang d, e, f theo phuong dudng thang e 1én mit phang hinh
chiéu bing (Py) ta dudc hinh chiéu phu cia d, e, f 1an lugt 1a d, €’, f*. Do ¢’ 1a mot diém nén nén
hinh chiéu phu ctia diém N thudc e 1a diém N’ thudc e’. P MK = NK thi M’N’ = N’K’. Nhu vay
thuét toan d€ giai bai todn nhu sau:

- Budc 1: Dung diém M’ thudc d’ va K’ thudc f* sao cho N’ 1a trung diém clia M’K’.

- Bué6c 2: Tit hinh chiéu phu M’, N’, K’ ta tim dudc cic diém M, N, K (cich dung xem dd thic)

Hinh 6

Bai todn 3. VE giao tuyén ctia mit phang (P) v6i mit chép S.ABCD
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Bai toan thudng dudc ngudi hoc giai theo cac bude sau:

- Budc 1: Nhan xét vé vi tri tudng dbi ctia mit phang (P) va chép S.ABCD (Cu thé: (P) khong
cat diy ABCD cua chép)

- Buéc 2: Xdc dinh giao diém ctia mot canh bén (chang han canh SA) véi mit phang (P) (St
dung thuat toan xdc dinh giao diém clia duong thang véi mit phang)

- BEIGC 3: Thuc hién cic thao tic trong budc 2 d6i véi 3 canh con lai. Khi d6 ta dudc giao clia
mat phang (P) véi chép S.ABCD.

Nhan xét: Khi gidi bai toan theo huéng truyén thong, 19i gidi tuy khong khé vé mit tu duy
nhung kha ruom ra va don diéu.

Sau day chiing ta cling khai thac 15i gidi bai toan khi van dung phép chiéu phu.

Lai giai (Hinh 7):

- Budc 1: Chiéu ch6p va mit phang (P) theo huéng V4P 1én mit phang hinh chiéu ding (Py),
dua mit phang (P) tir vi tri bat ky v& vi tri méi 1a mit phing chiéu.

- Budc 2: Xac dinh hinh chiéu méi ctia mit phang (P) 1a dudng thang triing véi vét VP, hinh
chiéu mdi ctia chép 12 S1°A1°B1°Cy’Dy .

- Budc 3: X4c dinh hinh chiéu ctia giao tuyén & vi tri mé6i 1a 1;°21°3;°4;".

- Budc 4: Pua két qua tré lai bai toan ban diu, ta cé dudc giao tuyén cia mit phang (P) va
chép SABCD 1a tii gidc 1234 ( cach vé xem db thic)

Hinh 7

Nhu vay giita hai 16i gidi trén, viéc sit dung phép chiéu phu gitip chiing ta c6 dudc 15i gidi doc
ddo, gitip ngudi hoc rén luyén dugc kha ning van dung tot tu duy sang tao, phat trién dudc tu duy
thuat toan khi gidi quyét cac bai todn phiic tap.
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3. Kétluan

Qua khai thac mot s6 bai todn trén ta thiy: Viéc st dung phép chiéu phu d€ giai quyét mot sb
bai todn dang ning cao, ta nhan dudc 10i gidi hay véi két qua dep d&, tir d6 gitip ngudi hoc c6 co
hoi thuan 10i tim hiéu va phat trién tu duy thuat toan dbi véi cac dang bai todn lién quan, dong thoi
tiing budc biét van dung linh hoat phép chiéu phu trong qu4 trinh linh hoi tri thiic cia hoc phan Vé
ky thuat.

TAI LIEU THAM KHAO

[1] Nguyén Quang Cu, Nguyén Manh Diing (2004), Hudng ddn gidi bai todn hinh hoc hoa hinh.
Nxb Xay dung.

[2] Nguyén Dinh Dién, D6 Manh Mon (2006), Hinh hoc hoa hinh. Tap 1, Nxb Gido Duc.

[3] Nguyén B4 Kim (2015), Phuong phdp day hoc mén Todn. Tai ban 1an thi 7, Nxb Dai hoc Su
pham, Ha Noi.

[4] Gerald Futschek (2006), Algorithmic Thinking: The Key for Understanding Computer
Science. Vienna University of Technology Institute of Software Technology and Interactive
Systems Favoritenstrasse 9, 1040 Vienna, Austria

[5] William Lauden (1993), Competency-Based Standards in Teaching: Two Problems - One
Solution. Australian Journal of Teacher Education, 17(2).

ABSTRACT

Developing mathematics for students through exploitation some of the problems to use
additional license (graphics)

Teaching basic and basic knowledge not only helps students gain a deep understanding of
their career and job, but also helps students to think about how to recognize and solve problems.
arise in practice. According to that goal, the section of Graphic geometry equips students with
basic knowledge to read and design technical drawings, and at the same time helps learners solve
problems in a process. certain self, ie to develop algorithmic thinking. This article presents one of
the methods to develop mathematical thinking for students of Technical Universities through the
Graphic Geometry module.

Keywords: Algorithm thinking, projection, Graphic geometry.
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