DiiNH GIA NANG LUG TOAN HOG GUA HOG SINH PH THONG
QUA NHUNG BAI TOAN DAC THU

15. CHU CAM THO* - VU ANH TUAN**

1. Khung nang lyc (NL) toan phé théng

TheoDao ThéilLai (201 2), cothé
NLtoan phdthdng ctia hoc sinh (HS) ViétNam bao

1) Banh gia NL nam vung klen thue. Nhing

hinh dungkhung ~ pham tri con chmh ctia kién thie gom:

a) Kién thuc vé ' thuat ngdk HS dugc yéu cAu'phai

gdm nhitng NL sau: nhan dién va lam quen Vei ngon ng( toan hac, tlic
N NGi dung/Biéu hién Cong cy danh gid phan |o'n cacthuatnglvaki
m:‘t;gggvgh‘g‘:‘% Céc kién thic va Ki nang toan hoc phd théng | Cdc cau hdi tric nghiém/ty luan don hleU tat dU'UC SU dung bO'l
todn phd thon cgg thudng sif dung trong ddi sbng hang ngay va fa | gidn 6€ kiém tra kién thuc todn hoc | =43¢ nha toan hoc véi muc
ban p . nén ting 06 tiép tuc hoc @ cac cdp cao han. don thudn. Aehan b i th-_ i V
i dung céc thao tdc tu duy: phan tich, tong e glao ep ong n. Vi
hap, 50 sanh, khi quat hoa, triu tng héa trong du:dinh nghla cua cacthuat

hoc todn, trong cudc sng.
- Théy ring c4c két luan, khdng dinh déu phdi cé | Cau hi ty ludn, danh gid qua qua gUCOtlnh klthuatnhuphan
NL tf duy va khd ¢d 56, ¢6 ¢an o trinh hoc tap bing cac bang kiém, tltclia mottap hap, bién sd,

nang lap ludn

o

- Lap ludn trong c4c trudng hap, tinh huéng cu thé
(tinh hudng todn hoc va tinh hudng trong ddi sbng
hang ngay).

- Sif dung suy 'uan hdp li khi giai quyét cac vin
daé.

qua hdp tac nhom, biéu dat tu duy,
qua du an.

Tudng tudng dugc cac hinh dang khong gian, vi tri

Sif dung c4c trd chai hinh hoc, qua

c4c ndi dung toan
hoc

- Trinh bay van d& ¢6 noi dung lién quan tdi todn
hoc. -

thong thudng, béng ngdn ngi todn,
bing nhiéu cdch,...).

_Chuyén ddi tif ngdn ngd thong thidng sang ngon

song thanh cdc bai todn phé bién

2 pé xuatphuomg an danh gia NL toén hoc

phothong quamotsd y bai toan déc thu

quan hé, ham s0...

b) Kién thic vé ' nhing
sukién cu thé Muc tiéu nay
doihdiHS goira dugc cong

Ekﬁt:;}gigaﬁmg tuong déi gida cic ddi tuang hinh hoc va sy bién mﬁ hir_lh, qua ki ning vé hinh, doc '[hL'IC Vé nhfmg qu an hé Vi
d6i chuyén dang cac hinh hinh hac,... hinh vé...
- Boc va hiéu cac van bin trinh bay bing ngdn dU kha nang nhd la‘ dUdC
NL hiéu va rinh ba nai todn hat. Poc hiéu céc van ban (dién dat mot
Y e khai niém, dinh ki bing ngdn ngd dang phucngtnnh bac nhat

cdng thictinh dién tich hinh
tron, dinh li Pitago,...

:iéfand%?‘gn”‘;’;[r;n ng todn hoc. Tom tAt bai todn, phét biéu lai bai ¢) Kién thiic vécéch thiic
Rog Ll - Chuyén ddi tif ngdn ng todn hoe sang ngdn ng | todn, vén dé todn hc,... vd phuong tién sU dung

’ thong thudng.
Chuyén ddi cac vin dé cua cudc fr ong nhng trur 0779 hdp cu

thé (NL ngén ngu): Pham

NL md hinh héatodn | C6 NL md hinh héa toan hoc cédc tinh huéng trong | trong todn hoc (gidi bai todn béng
hoc cuge sdng. c4ch 13p phuang trinh,...). Bénh gid tru Con nay bao gom klen
qua cc dy an hoc tép, qua bai todn | thirc vé nhiing quy udc. Vi
thyc tién. » S
Pt hien 80g6 vn 8. du: cac chiicaiin hoa dugc
NL phat hién va gidi = Phthign cdo van ¢é cn g quyet bang todn. Llaapl dﬂd:tc\gzndlgd(gégm :t:{gs g:f::: dung de Chl CaC hmh hmh
quy%t vhn dé g - Gidi quydt c4c vén 8 toan hoc bang cac céch ﬁha can{au) 9 hOC va klen thire ve phan |Oal
L e e i o i tén, ¢ann gia | VA pham trd, mGtsS ndo d6
qua thyc hién du &n hoc 1ap.
NL st dung céc cong | St dung c4c cong cu, phudng tign (bao gdm cad Su dung cong cu tinh todn, phin CO la phan tU' cua mOt he-
cu, phuong tién hoc stt dung cong nghé thong tin) trong nhing hoat | mém todn hoc @é gii todn, vé hinh, thong so hay khong
tap mdn todn dong lién quan dén toan. bao cdo du an hoc tap. d ) K/en th UC ve ca cq uy

t3c va cdc tong quéthda (NL mé hinh hda); Pham tru
ndy doi hdi HS trudc hét phai goi ra dugc cac triu

Trong muyc nay, tac gia thur dua ra cong cu va
nhung viduminh hoa dédanh glamotso NLtoan hoc
phdthéng machua tinh dén mutc do ctia muc tiéu.

* 16 Phuong phap day hoc, Tniéng Dai hoc su pham Ha Ngi
** a0 hoc Toan K23, Trugng Dai hoc su pham Ha Noi
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tuong clia toan hoc dé gidp md 14, gidi thich va du
doan cac hién tuong, thirhaila d& nhan ra hay nhd lai
nhiing quy tic va cac ting quathda, hay nhung minh
hoa cu thé cla chiing trong métbai toan. Kién thic vé
nhung dinhlitoan hoc vanhing quy tac logic coban
roivao trong pham tri con nay.

Sau day/a nhig vidumamuc tiéu landm ving
nhiing kién thitc toan phd thdng co ban: - Nhan ra
duoc tinh d6i xting, quay va tinh tién cla nhing hinh
trong khong gian; - Nh¢ lai thé tich clia mét hinh try
ding béng mtphén ba tich clia dién tich déy vachiéu
cao; - Dinh nghta dugc cac thudtngd sd trung binh,
trung vi; - Nhd lai thutu cla cac phép toan dé ritgon
métbiéu thirc dai s hay s6 hoc; - Phat biéu moitam
giac deu ladong dang, -Nhén ra khinao thisy chinh
X&c Ve do lrdng théa mén cau hoi, vidu: quy tic lam
tron so -Nhé lai nhiing diéu kién co ban dé haitam
giac bang nhau; - Nhan dugc nhiing han ché cla cac
t6ng quathda cé tinh quy nap trong ching minh.

Nhing cau héi kiém tra: - Cau 1: M6t centimet
khéila don vicla: A. Do dai; B. Dién tich; C. Thétich;
D. Trong luong; - Cau 2: S& hang thir ndm clia mot
cép s cdng (a,)c6 s6hang dau la ava cong bdi dla:

* A.ad”;B.a- 5dCa4a‘DAd“Ea 6d.-Cau 3;

Trong hé s6 thuc, phan t don vj cla phép | nhan
+-C4u 4: Dudiday la cac khang dinh vé
ham s f(x) = x2 6x - 8. Khoanh tron cac chif caiin
hoa tuong tng vdicac khang dinh ddng: A. Ham s
nghich bién trong khoang (3;5);B. Ham s0ddng bién
trong khoang (1; 3); C. D4 thi ham s6 1a mdt parabol
¢6 dinh S(3; 1) D. f2) > f(4).

2) Dénh gid NL nam ving ki nang co'ban.Co
thé hinh dung NL nay la kha nang su dung truc tlep
viéc tinh toan va kha nang thao tac tren céc biéu dién
kihiéu, c&c I6i giai. Muc tiéu nay bao godm viéc strdung
cc thudttoan nhu cac kinang thao tac va kha nang
thuc hién truc tiép cac phép tinh, nhiing don gian hda
va cac |1 giai tuang tu véi cau viduHS da gap trong
I6p, mac du cé khac nhau vé chi tiét. Cau hdicé thé
khong doihdiphaidua ra quyétdinh lalam th& ndo dé
tiép can baitoan, chican dung ki thuat da dugc haoc,
hodc ¢, thé la mot quy tic phéi duge nhac lai va ap
dung thang kithuat da duoc hoc.

Sau déy la mot vai vi du trong d6 muc tleu la ki
nang coban, chang han: - Tim tap nghiém cla nhung
phuong trinh va bat phuung trinh bac nhat mot &n;

- Phén tich thanh nhan t céc dang: ab - ac, a2 - 17,
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ax? -bx - ¢, - Dung hinh bang thudc ké va compa, vi
ducac tam gidc, tirgic...; - Thay mot gid tri sd vao mot
cdng thic va danh gid céc biéu thirc daiso.

Céu hoi danh gid:- Cau 1: Trong nghiém cla hé

phuong trinh: { 4,gla’mcuaybang A.-9;B.

o C e D = E 5 ;-Cau2:Védothiham sd y =

-2x2. Tu do suy ra do thiham sd y =-2x2- 1.

3) Banh gia NL tudng tuong khéng gian. NL
ndy dugc hiéu la kha nang hinh dung ra vitri tuong
d6i, céc sap xép, thirtcéc vatthéba chiéu; van dung
dugc cac kién thic vé hinh hoc khdng gian kétho'p véi
tri tuo’ng turong dé g|a| quyétcac tinh hudng covan dé.
Chang han c6 thé st dung cac noi dung - Baitoan
dém khailap phuong; - Cac baitoan xac dinh tiét dién;
- Céc bai toan tinh thé tich cda khdi hinh bi cét/phan
con laiclia khdihinh bj cét; - Cac baitoan vé khaitrién
hinh khong gian; - M6 ta lai mét hinh ba chiéu trén
matphang hai chiéu (trai hinh); - Quan st mét hinh
anh va phan biét dugc vi tri tuang déi cac sy vat hién
tugng trong hinh anh dé.

Céu hdidénh gid:- Cau 1: Xép cac khdilap phuong
nhd cé canh 2 cm thanh khai lap phuong 16n ¢6 thé
tich bang 216 cm?. Sau d6 4y di cac khdilap phurong
nhd & chinh gitta cac matbén khéi lap phuong 16n.
Tinh dién tich toan phan clia khdi con lai; - Cau 2:
M6t bé chira dugc 216 m® nudce, ddy bé laméthinh
vudng, chiéu cao clia bé1a 1,5m. Ngudita mudn lat
day bé bang nhiing vién gach hinh vudng canh 20
cm. Hdi phai dung bao nhiéu vién gach?; - Cau 3:
V& lai qua bong trén td gidy. Vé tranh finh vétla cac
khdihinh d&t16 nh6 (ttrmatkhaihinh dén nhiéu khdi
hinh); - -Cau4: Xac dinh tlet dién cla hinh cau cat
bO’I matphang di qua tdm cau va tao vdi matphang
nam ngang goc 45°,

4) Danh gid NL I3p luén dugc hiéu ia st dung
céc tién dévabang céc phuong phap luan (lile) di den
kétluan: - Cac baitoan hinh hoc va daisdcoyéu cau
“chiing minh” hoac trong bailam can ching minh mét
sikién ndo do; - Céc baitoan logic, suy luén; - Cac bai
toan nguy blen Chang han: + Cau 1: Cho tmh chat
“Chia hai vé clia dang thirc cho cung mot s0 thi thu
dugc dang thirc mdi". Ching minh haiso ) bat ki déu
bang nhau; + Cau 2: Ching minh rang trong tam
gidc déu céc diém trong tam, tryc tam, tdm dudng
trong noi tiép, ngoai tiép tring nhau; + Cau 3: Néi
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ring tich clia 6 58 ty nhién lién tiép chia hét cho 30
ding hay sai?

NL Iap luén cling bao gom “gidithich”. Hanh dong
chinh trong gidi thich 1 viéc xac dinh va hiéu cac y
tudng chinh trong mot giao tiép cling nhu hiéu cac
mdi quan hé clia ching. N6 gan lién véi viéc gidi
thich hay tém tit mét giao tiép, vi du tr mét dé thi
hay bang cac d liéu ngudi ta yéu cau rdt ra dugc
nhing y&u td hay nhan xét. HS duoc yéu cau dua
ra s phén xétkhitim ra dugc nhiing su kién quan

trong ttr céc sy kién khong quan trong va roi td chitc

lai c&c kién thirc d& thay ndidung trong giao tiép nhu
la mottdng thé. :

Sau day lAmétvaividuvé cée muyc iéu a6 pham
iri1 1& gidi thich. Cudi phan hoc nay, HS sé ¢o kha
nang:- Quyétdinh vé giatri clamétlap luan suy dién;
-Lap luén suy dién ttrcac dit kién dé cho; - Phan bigt
giita cac khainiém va quétrinh lién quan matthiétvoi
nhau, vi du: cé kha nang phan biét cac loai bién s0
khac nhau: - Xac dinh dugc cac phép toén hgp va
giao clia cac tap hop dé cho; - Chi ra dugc viéc ing
dung céc quy luét giao hoan, k&t hop va phan bo;
- Gidi thich cac so d, hinh vé va bang, chi ra dugc
nhiing diém chinh dugc minh hoa trong S0 do; - So
sanh cac khainiém toan hoc, quéatrinh, hinh vé colién
quan; - Théy duoc tinh ddi xing cta céc hinh hinh
hoc quen thudc, vi dy: tam gidc can, tam giac déu,
hinh chnhat...

Nhiing cau hdikiém tra khd néng phén tich va giéi

thich:- Cau 1: Dién tich cia mét hinh vudng da cho

duac bidu dién bdi bidu

thic 9x2 + 6xy + y°. Tim

chuviclahinhvuongdé F A

theo x,y? (day la sy gidi Q

thich vi nhiing quan hé Av

bén trong cling nhu cac

yéu 1§ can phai dugc

hiéu); - Cau 2: Trong R

biéu d6 Venn sau day

(hinh 1), c&c s8 bidu thi b

s phan ti tong ting mién. S6 phén tl cla

0n(PUR)I&:A.16;B.20;C.21;D. 44E.7.
5)Dénh gidNL phét hién vé gidiquyét vén dé,

mé hinh héa.NL gidi quyétvan délamaétirong nhing

NL quan trong ctia con nguoi. HS tiéu hoc can dugc

rén luyén NL nay thong qua céc hoatdong thanh phan

nhu NL thu thap thong tin (l8y d iéu), NL suy luan

fim cach gidi quyét (bao gdm x( li difliéu, fim céch giéi
quyét i uu, danh gid cach lam cla minh), NL thyc
hién céc tinh toan, NL van dung vao thuc tién.Nén st
dung nhding tinh hudng da dugc md hinh héa délam
finh hudng cé van dé cho HS (chuang trinh dénh gia
PISA).

Vidu:

C4u 1: Mai va Trung lam viéc tai ctra hang bach
hoa cia trudng. Cla hang md cla ca ngay décung
c4p dung cu hoc tap can thiét cho HS. That khong
may, Maiva Trung khong th&comatdcltahang sudt
ngay dé thu tién, do d6 ho quyét dinh ding méthé
thng tu giéc tré tin. Bitchiva cuc gom & nhing thir
hang ban trong hé thong nay. HS sé dé tién vao mot
c4ihdp dugc khda dé tra ién cho nhiing thirminh da
mua. Mot cuc gom cd gia2.500 déng vamotcay but
chico gia 1.500 dong. Céngay Maiva Trungtim thay
11.000 déng trong hop d4 bi khda. Vao mot ngay
khéc c6 15.000 dong trong hop b khéa. Em hay dé
xust mat céch gidp Maiva Trung ¢ thé tim dugc s6
cuc gdm va s bt chi da bén dugc dya trén s6 tién
thu duac. .

Cau 2: Mét don vi
phuc vy dudng bang
dot nhién bihong méy
do dung tich dau
nhung cén kiém tra gap
lvong ddu conlaitrong &
bdnchira. Trgliduong
bang kiém tra bon chira
thay mUc dau trong bon
cao 0,56m. Bon chira _
dAu 12 méthinh try ding d&tndm ngang, cotiétdién i
mot elips vdi truc ngang la 1 ,06m, truc doc la 0,8m.
Lam thé nao tinh dugc lugng dAu conlai trong bon?

Cau 3: Thdy Diing va cd Thanh sp thiét k& lai
phéng lam viéc. Ho mudn détnhing chiéc ti mdidoc

330cm

A
v

Cira sd

Hinh 2

S B0 GIyY e

Hinh 3
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84 ti ngan
c-suua-mm-doowb':
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Hinh 4

theo bifc tudng cta can phong Hobatdau bang viéc
dodaccén phong vavéné nhu hinh 2. Biétrang ¢ 2
loai ti véi chiéu rong khéac nhau la 45 cm va 60 cm
(hinh 3). Khl d&n clra hang ndi that, cac thay cd thay
mét 16 quang cao (hinh 4) Em hay dong vai nhan
vién ban hang giai thich guup thay co vébangtrénva
dé xuat mot phu0ng an thiét ké sd ti cho buc tudng
daihon, sao cho sdtlké dugcla nhiéu nhat. Véicéch
nhuthé, em hay dé xuatthiétké t ké theo bic tudng
dai400cm.

6) Panh gi4 NL su dung céng cy, phuong
tlen hoc toan. Cong cu phuong tién hoc toan duqc
hidu 13 toan bd cac phuong tién gilp cho viéc tinh
todn, lam todn trd nén nhanh hon, gon hon, khdng
con phu thuoc hoan toan vao ndo bg con ngudi. Tiéu
bidu ¢ thé ké dén: cac cong cu toan hoc thd so nhu
ban tinh, thudc, cac dung cu may méc do dac, may
tinh ba tlii cac dong pho thong va khoa hoc, may vi
tinh véi hang loat phan mém di kém (vé dé thi, vé
hinh, tinh toan tir don gian dén phtic tap, tao va XU li
cac van béan toén hoc).

NL strdung cong cu -phuong tién toan hoc ngoai
viéc khaithac céc tinh nang truc tlep cla cac congcu
nay (nhu thudc de do d6 dai, may tinh dé tinh toan)
con bao gdm ca kha nang két hop céc dung cu nay
mét cach thich hop d@é thuc hién mdt muc dich toén
hoc nao do.

Vidu:

Cau 1: St dung may tinh b tli hoan thanh cac
yéu cau sau trong 10 pht:

a) Mot nguon mua nha gid 200 triéu dong theo
phuong thic tra gop. Mai thang tra 3 triéu dong:
1) Sau bao lau thi anh ta tra hét nor'7 2)Néu anh ta
phaichiu lai sutcla sotién chua tra la 0,04%/thang
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vamdithang kéttrthang thir2 anh ta van tra 3 triéu thi
sao bao lau anh ta tra hét so tién trén?

b)Tim a biét: ax (a + 1) = 420.

c) Tinh va lam tron dén hang phan nghin:
J455643+12003 3,43

Cau 2: Strdung phan mém Maple tao mét cong
cu gidi phuang trinh bac ba: % - 3x+ 1=0, chivéicac
thao tac nhap hé sb.

Cau 3: Thong ké diém cliaHS 216p 11Ava 11B.
Puara cac danh gid vé hoc luc, dy doén vé tinh hinh
hoc tap cta 2 Idp nay trong ndm hoc mdi (HS ty thu
thap sG liéu, tu tinh toan céc chi 6 thong k&, tr dénh
gid). Ghi lai két qua trén phiéu hoc tap. Bai tap I6n
danh cho nhdm hoc tap.

Khidanh gia NL m& hinh héa, NL gidi quyét van
dé, chiing ta can luu y danh gid qua quatnnh HS hoc
tap chir khdng chi danh gia trén ketqua Mét khac,
cung mot ndi dung, chung ta c6 thé danh gla nhiéu
NL, chang han, khiyéu cau HS dling phan mém hinh
hoc dé glal mét bai toan thi chling ta 6 thé danh gia
dugc ca NL tuong trgng khdng gian, NL md hinh
hda, NL glalquyetvan dé (trong d6cONL suy luén, cé
NL st dung kién thirc, ki nding co ban), NL strdung
phan mém cdng cu.Q
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SUMMARY

By focusing on key competence and analyzing the
feature and the role of mathematics, we realized some
factors need to be attended to form and develop
mathematics competencies, such as: mathematics
knowledge and skills; thinking skills; the ability of
imagine space; reading and showing mathematics
contents; using mathematics notation; modeling
mathematics; solving problems; using tool of learning
mathematics. This paper also proposes tools and
examples for assessing mathematics competencies.
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