PHAT TRIIN TU DUY THUET TOAN VANUNG LUC GIAI QUYAT VEN AT CHO SINH VIIN
TRONG DAY HOC HONH HOC HOA HONH
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Abstract: Developing learner’s competency, including problem-solving competency, is one of the
new points in international education and Vietnam today. Module descriptive geometry (in technical
universities) contains many opportunities for students to implement algorithms, develop algorithm
thinking and applying algorithms to real life. This paper presents the solution to develop algorithmic
thinking and problem-solving competency for students in teaching descriptive geometry.
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at trith nung I0c (NL) ngQui hoc, trong ao co
P;L‘Jng l0c giai quy’it ven & (NLGQVA), dang
la mét trong nhding aivm mui trong giao duc

quéc tr va Vitt Nam. Aitu nay khong chb aung vai
giao duc phd thdng macon aung vii giao duc aai hoc.

Theo “Titu chuén Vi giao duc tO num 2000 cua
cac nha giao duc Eu Mg” thi cdi nhén tét nghitp cén
phai aduc ren luyrn t6t kha nung giao titp, trao adi
thong tin valam vitc cohitu qua cao trong mét nhom
cdng aong; phai co kith thQc va hitu biit tét vif may
tinh va cac nganh kithuét khac.

Trong cac trQuing aai hoc khdi kb thuét, hoc phén
Honh hoc Hoa hinh (HHHH) cung cép cho sinh vith
nhang kithth(c cén thitt arbitu dith cac vé th'trong
khong gian Euclid ba chitu ['fn mut phung va giai cac
bai toan thutc khéng gian ba chitu bung cach vetrin
cac hinh bitu dith. Nhing kith thGc cua moén hoc nay
la cu su cho viic aoc hitu va thitt K cac ban ve ki
thuét, phuc vucho ngh'rnghiip sau nay cuasinh vitn.
Hoc phén nay co nhitu kith thQc lith quan &in thuét
khai thac cac n6i dung gun livn tdi thOc tivh, bdi dOdng
NLGQVA cho sinh viTh. Bai bao nay trinh bay bitn
phap phat triin t0 duy thuét toan (TDTT) vaNLGQVA
cho sinh vitn trong day hoc HHHH.

1. Vai tro cua TDTT vaNLGQVA

1.1. Vaitrocua TDTT

Theo Robert J. Sterberg, trong cutc song hang
ngay, chung ta aa ting aldc hoc mat s thuét toan,
chung han: cach budc déy giay, cach muc quén ao.
Nhiu khi chung ta tao ra nhling thuét toan arhGdng
dén ngQi khac lam aldc maét aiu gd @o. Co nhiing
thuét toan addc vit thanh van ban hGiing dén (hGiing
dén lup rap, hGung dénlai xe, v.v...). ThT giti cua cac

‘thuét toan” rét da dang va méi ngldi aang livn tuc
thdc hitn mat tép hip cac thuét toan. Cac thuét toan
th(ung ngay adi khi coth khdng aldc ro rang bui vo
ngon ngQ ta nhitn lakhong chinh xac. Viic day hoc
thuét toan cung aa xuét hitn ta rét sim, daui dang
nhling céu ad houc bai toan vui. Hoc thuét toan cotht’
but &éu trong nhng num &éu ai hoc cua tre Wi cac
aoi thung gén gui va aun gian. Chung han céu ao:
“Lam thnao ar'léy addc 7 it nduc khi chico hai chiic
can, mét cai 3 fit, mét cai 8 fit va cac binh aling nGic?”
Thuét ngd TDTT aa addc cac nha toan hoc quan
tém vao gilia nhiing num 1980. No aa dén arn mét
loat cac cudc thao luén Vi cach giang day trong Toan
hoc va trong Khoa hoc may tinh. Futschek G cho
rung: “Trong nhitu nUm gén aéy vén ar nay aa tru
thanh mdt chudi’ nong trong cac cudc thao luén gitia
cac nhanghitn cQu. TDTT lamét thuét ngGatdc st
dung rét thOung xuyTn, mét trong nhding NL quan
trong nhét co th1 aat addc trong Giao duc Tin hoc”
(2;tr 159-168).

Nguyin Ba Kim va Vu Daung Thuy aa ala ra
quan nitm Vi1 thuét toan nh( sau: “Thuét toan aldc
hitu nhQ mét quy tiic M6 tanhling chi dénrorangva
chiinh xac &r ngi (hay may) th(c hith mét loat cac
thao tac nhum aat altc muc aich ai'ra hay giai moét
|(p bai toan nhét &inh. Aéy chiia phai mét ainh nghta
chiinh xac ma chd lamét cach phat biu giup ta hinh
dung kha nitm thuét toan mét cach trlic giac’
(2; tr 195).

Nguy1n BaKim cho ring phQungthGc TDTT thT
hitn anhdng hoat adng sau &éy: “(i) Thac hith nhing
hoat a6ng theo mat trinh th xac ainh phu hdp vai mot
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thuét toan cho trOdc; (i) Phén tich mét hoat adng
thanh nhiing hoat atng thanh phén aduc thac hith
theo mat tronh t xac ainh; (jif) M6 ta chinh xac qua
trinh titn hanh mét hoat a6ng; (iv) Khai quat hoa mét
hoat atng thanh mét hoat &6ng trin mét IUp a4 tadng;
va (V) So sanh nhling con adiing khac nhau cung
thdc hitn mét cong virc va phat hith con aldng toi
au” (3; tr 298).

1.2. Nhitm vu phat tritn NLGQVA cho
ngaui hoc

Vén dung toan hoc vao giai quyrt vén ar, auc biit
la nhGing vén ar nay sinh tG thlc tith la mét trong
nhing NL cua ngQui hoc aitic nhitu nOdc trin th
giti aut ra trong th ko XXI. William Lauden adachi ra
bay NL ct ban cua ngui lao adng thki XXI cén co
nha: NL thu thép, phén tich va td chiic thdng tin; NL
truy1n thong y tiung vathongtin; NL Iép Kirhoach va
t6 chlc hoat &6ng; NL lam virc vii &6i tac va theo
nhom; NL s dung t0 duy toan hoc va ki thuét;
NLGQVA; NL sii dung céng ngh.

Tacoth1 théy hoc phén HHHH co lith quan tric
tip tdi cac NL: NL s dung tO duy toan hoc vaki thuét,
NLGQVA; NL s dung cong nght. Hoc phén nay
gop phén phat trith cac NL sO dung TDTT, NL sG
dung phén mim AutoCAD, NL vén dung toan hoc
vao thitt KT, sang tao cac chi titt kb thuét, cac mut
khong gian trong thlc tith.

2. Bin phap phat tritn TDTT va NLGQVA
cho sinhvitn trong day hoc HHHH la vén dung
K1t hip mét s6 thuét toan trong HHHH va vén
dung vao thdc titn

Air'thlc hith bitn phap trin, giang vitn coth ap
dung mdt s6 cach sau:

Th( nhét, tép luyin cho sinh vith xac ainh giao
cua hai mut theo ba mlc aé khotung dén: Giao cua
hai aa divh; giao cua mét aa dith va mét mut cong;
giao cua hai mut cong; giao cua bamct.

Tha hai, Kit hdp lit'n mon gida HHHH va Ve
kithuét.

Thi ba, giao cho ting nhom sinh vitn lam bai tép
[in: Nghi'rh cOu mét cong trinh kith truc dda tr'in giao
cua hai mut hotic sang tao mét dang kith trucdda trrn
giao cua hai mut.

Viidu 1. Chobavét thrtrong hinh 1a, 1b, 1c. Hay
chératrong vét thi' nay cogiao cua nhling mut naova
thr hith cac giao a0 trrn ad thlc.

Kt qua: Trong vét th U hinh 1a co giao cua hai
mut phung, giao cua hai mut tru tron xoay co cac truc
vuong goc vui nhau. Trong vét thr i hinh 1b co giao
cua hai mut phung, giao cua mut phung vai mut non
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Hinh 1a

Hinh 1b

Hinh 1c

va mUt tru, giao cua mut non VUi mut tru adng truc.
Trong vét th U hinh 1c co giao cua hai mut phung,
giao cua mit phiing vai mit tru. Ao thic thdng ang
VUi mdi vét th aa cho nhi trong hinh 2, 3, 4.

Hinh 2

Hinh 3
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Viidu 2. Xac ainh giao cua hai mut trutron xoay co
hai truc vubng goc vacoaliung kinhadiiing tron chuén
bung nhau vaar xuét maét ing dung cua bai toan nay
trong thdc tirn.

HGUng dén: Honh biu dith (&6 th(c) giao cua hai
mUt tru tron xoay co hai truc vudng goc va co aduing
kinh &01ng tron chuén bung nhau nhl hinh 5. Coth’
arxuét mét ing dung cua bai toan trin: Ve hinh bitu
dith khiip ndi cua hai 6ng nGdc mit tru tron xoay to
bting nhau va co hai truc vuéng goc.

TOuangtq, cothyru céutling nhomsinh vithxac
alinh giao cua mét mut tru tron xoay vamét mut céu
(@6thc nh( thinh 6) vaarxuét mat (ing dung (chung
han: Ve hinh bitu dith cua mét chitc xangang hinh
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Hinh 6

tru tron xoay t0a hai &éu trong hai khdi céu co ban
kinh bung aludng kinh aay tru att trin hai chirc cot
honh tru tron xoay to bung chit’c xangang ao).

Vidu 3. Hay thititKi'mdt cai nut chai “van nung” co
thr aéy khit ba kitu mithg chai sau: mét mivng chai
honh tron coalung kinh bung a; maét mithg chai hinh
vubng co canh buing a; métmirthg chai hinhtam giac
cén cocanhaay bung avaaduing cao ketGainh ain
canhaobunga.

HQGUng dén: Nut chai cén tim phai la phén chung
cua bakhdi truthting a0ng i thitt dith thung [én 10t
la hinh dang cua ba loai miTng chai noi trin. Bai toan

quy VI'xac &inh giao cua bamtt tru (ba biymut cua ba
khai tru nay).

Ta att ba mut vao hi' thong ba mut phung hinh
chiru thung goc sao cho: Mt tru tron xoay cotruc la
alung thung chitu buing, ling tru tam giac co canh
brn la adung thung chitu aing va ling tru co aay
vuong laca canh brnlaaldng thung chitu canh.

Hoinh 7c

Thuét toan xac ainh giao tuy'1n cua ba mut béc hai
noi trrn nha sau (hinh 7):

Bluc 1: Xac ainh giao cua lung truvamuit tru tron
xoay (hinh 7a). Kitt qua cho ta mét aoan hinh tru co
thint dith qua truc lamét hinh vuong (honh 7¢).

Bluc 2: Xac ainh giao cua lung tru tam giac Vi
giao tim addc U bldc 1 (hinh 7b, 7d). Kit quacho ta
hinh dang nut chai cén tim (hinh 7€).

* % %

NLGQVA adic th hitn thong qua vitic vén dung
cac kith thlc cua HHHH vao thlc tith, trong &o co
cac kith th(c v’ cac quy trinh, thuét toan adc thu, cu
ban cua hoc phén nay. Giai phap vén dung Kt htp
mot s6 thuét toan trong HHHH va vén dung kith
thic HHHH vao thlc tith se thlc hith adtic muc
titu kep la phat tritn TDTT va phat triin NLGQVA
chosinhvitn. 4

(1) Futschek G. “Algorithmic Thinking: The Key for
Understanding Computer Science”. Lecture Notes in
Computer Science, pp. 159-168. Springer. 2006.

(2) NguyTn Ba Kim, Vu Dlung Thuy. Phdng phap
day hoc mon toan (tép 1). NXB Giao duc, H. 1992.
(3) NguyTn Ba Kim. Phiiiing phap day hoc mén Toan.
NXB Aai hoc St pham, H. 2011.

(Xemtitptrang 53)
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4.3. Phat tritn ki nung trQu tadng hoa - khai
quathoa

- Bluc 1. Giao BTT

GV:GiaoBTT sau “Gen céu truc co5 aoan exon
1:2:3:4:5 co s6 10ung cac nucliétit tung Gng la 300:
200: 3: 400: 300. Nhén adi livn tip 51én, sau ao titp
tuc phith mamgi trQdng néi bao aa cung cép 48000
ribonuclétit cho vung ma hoa. Mdi mARN aa cho
mat sO riboxom tradt qua met 1én khong 10p lai, cén
80000 axit amin cho quatrinh dich ma. S61én phith
ma cuaméi gen va so riboxom tradt trin moi mARN
Ién 100t la bao nhitu?”.

HS: Tirtp nhén BTT, phéntich &rbai: + Cac aoan
exon la nhing acan ma hoa axit amin; + Gen nhén
a0i 5 1én, nguy1n limu mai triing cung cép cho vung
ma hoa 48000 ribd nuclétit, 80000 axit amin a1 tao
chudi polipeptit hoan chinh.

- Bt 2. Ainh hiiing phaiding phap giai BTT

GV: Gy, giup HS ainh hGiing phaung phap
giai BTT bung cach dia vao nguytn tuc bd sung ar
xac ainh phQing phap giai BTT.

HS: Nghirtn cOu SGK, huy aéng cac kirth th(c
i'n quan aa biit, l10a chon nhiing théng tin cd ban,
loai bo nhing thdng tin th( yTu: + Gentai ban 5 1én
tao ra 25 gen con; + SO phén ti mARN aduc tong
hip bung s61én phith ma; + SGchudi pdlipeptit altc
tong hdp bung tich s6 1Ot tradt cua riboxdém vai s6
phén tG mARN. Qua phén tich, HS loai bo nhiing
thdng tin tha yiu, hdp nhét cac déu hitu chung ban
chét arxuét cach gial.

- B0dc 3. Thic hith giai BTT

GV: TéchlcchoHS thic hitn gia BTT theonham
houc canhén.

HS: Thdc hitn giai theo 3 thao tac: (1) Tinh s
nuclétit cua vung mahoatrin gen: N =300 + 200 +
300 + 400 + 300 = 1500 — rN = 1500/2; (2) Tinh s6
gen con aluc tong hdp sau 5 Ién tai ban: 25; (3) Dla
vao s6 nucliotit cua gen va ribdnucliétit méi tridng
cung cép ar tinh sd1én phith ma, sd 1én phitn ma=
480000/ 25 x 750; (4) TQ s6 axit amin mai triung
cung cép, so phén td mARN tinh ra s ribdxom.

- BOdc 4. Kt luén, chinh xac hoa kith thiic

GV: Tong hup Kt quacac bao cao cua HS, chiinh
xac hoakitn thlic.

HS: Bao cao Kitqua.

- BOuc 5. Vén dung

GV: S0 dung tinh huéng cua BTT tr'Tn nhang
thay a6i da kith cho s61én nhén adi bung sénucleotit
mai trGung cung cép cho qua trinh tai ban, yTu céu
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HS phéntichBTT vaso sanh ttimraaitm khac nhau
cUbangilia2 BTT arainh hling cach giai BTT mil.
HS: Vén dung cong thic, Kit luén (déu hitu) via
chitm linh &r giai quyit cac BTT ma GV via giao.
* k% %

Trin aéy, chung t6i aa phén tich auc aiim BTT
SH phat trith NLTD, arxuét quy tronh st dung BTT
SH phat trivh cac thao tac t0 duy (phéntich - so sanh;
phén tich - tdng hdp; khai quat hoa - triu tidng hoa)
VUi cac bOdc vavi duminh hoa cuth'r. Quy trinh nay
se gop phén giup GV thic hitn tét nhitm vu day hoc
noi chung, nhitm vu phat trith nung Idc trong ao co
NLTD cho HS nai ritng. 4

(1) NguyTn Nhi Hai. Giao trinh logic hoc aai clung.
NXB Giao duc ViTt Nam, H. 2012.
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