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NHUNG TRI THUC CAN THIET CHO GIAO VIEN TOAN
PE DAY HQC NQI DUNG VECTO O BAC TRUNG HQC PHO THONG

Tran Cudng
Khoa Toan - Tin, Truong Pai hoc Sw pham Ha Noi

Tém tit. Trong bai bao nay, tac gia van dung khai niém chuyén héa su pham cuia Ii thuyét
tinh hudng va mot s6 két qua nghién ctru gan day vé moé hinh tri thirc clia nguoi gido vién
Toan vao ndi dung Vecto ¢ truong Trung hoc phd thong. Luogc st hinh thanh, ngudn
gbc, ¥ nghia va vi tri cta tri thirc dwoc trinh bay mot cach c6 hé thdng nham giup ngudi
gi4o vién toan vuon téi tam tri thirc “biét rong, hiéu sau, co tim nhin cao” khi day noi dung
Vecto. Day 1a tién dé can thiét dé c6 nhitng bai day hiéu qua.

Tir khod: chuyén hoa su pham, tri thirc ni dung, tri thirc ndi dung day hoc, day hoc vecto.

1. Mé dau

Trong chuong trinh dao tao giao vién Toan tai Trudng Pai hoc Su pham Ha Noi hién nay,
lwong kién thirc chuyén nganh vé Toan trang bi cho sinh vién 14 rit 16n: khoang 30 hoc phan
toan co ban voi gan 70 tin chi (nghia 1a xap xi 1000 tiét hoc). Trong rat nhidu kién thirc toan hoc
d6, phan nao thiét thuc cho nguoi gido vién khi day hoc ¢ cac bac phé thong? Cau tra 10i thuc
su triét dé va thuyét phuc khong hé dé dang. Cach tiép can toi tri thire tir hai goc do: ndi dung
trong qué trinh day hoc mén Toan va yéu td quan trong cdu thanh ning luc su pham cua ngudi
giao vién Toan 1a mot cach lam phu hop, kha thi.

Trong hé théng day hoc tbi thiéu, theo li thuyét tinh hudng, tri thirc cing véi hoc sinh, giéo
vién va mdi truong 1a nhitng thanh phan cau thanh [1, tr. 152]. Tri thirc day hoc s& dugc chuyén
hoa thanh kién thire ciia hoc sinh thong qua td chie day hoc cua gido vién. Tién than cua tri thirc
day hoc la tri thirc chuong trinh: tir tri thirc dugc quy dinh trong chuong trinh, sach gido khoa,
nguoi gido vién tién hanh hoan canh hoa lai, thoi gian hoa lai, cad nhan hoéa lai dé dat hoc sinh
vao mdt tinh hudng c6 dung ¥ su pham. Mudn c6 tri thirc chuong trinh, ngudi ta xuét phat tir tri
thirc khoa hoc, sang loc - dinh muc d6 yéu cAu - dinh céch thirc dién dat phu hop dé dam bao su
tuong hop ciia hé théng day hoc véi méi trudng ciia no.

Tri thite khoa hoc, trong trudng hop nay 14 tri thire toan hoc - ddi twong cia nhan thuec.
bac biét 1a trong khoa hoc toan hoc, dé thong bao mot i thirc, nha nghién ciru thuong x6a bo
lich str, khong néu lai tinh hudng cu thé, b qua nhiing tim toi, du doan, sai 1dm hay cac mdc
thoi gian - tirc 1a ho thuong phi hoan canh héa, phi ca nhdn héa, phi thoi gian héa. Hai khau
sau ciia qua trinh néi trén dugc goi 1a chuyén héa sw pham [1, tr. 153].

Trong mé hinh néing lyc ciia nguoi gido vién Todn dé xuét boi du an COACTIV (tén
day du 1a Professional Competence of Teachers, Cognitively Activating Instruction, and the
Mathematical Literacy, trién khai & CHLB Pirc giai doan 2002 - 2009), tri thirc nghé 1a mot
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thanh t6 cdu thanh cung voi dong luc, sy tu chu, niém tin - gia tri - li tuong. Dy an nay do Vién
nghién ctru vé nguén nhan luc, Berlin két hop véi vién dai hoc Goethe, Frankfurt cuing mot )
trudng dai hoc khac tai Puic tién hanh, di cong bd chuyén khao [2] (2013) duoc trich dan 201 lan
trén chuyén trang hoc thudt Google Scholar (trong d6 c6 nhiing cong trinh “si€u anh hudéng”
nhu sach [Stronge J.H, 2018, Qualities of Effective Teachers, ASCD Publishing] s¢ hiru 2191
trich dén trén cing hé thong).

C6 téi 5 nhém tri thie can thiét 1a #i thite néi dung (CK: Content Knowledge), ri thitc suw
pham vé néi dung (PCK: Pedagogical Content Knowledge), tri thirc tim Ii - sw pham vé ngi
dung (PPK: Pedagogical/Psychological Knowledge), tri thirc t6 chire (OK: Organizational
Knowledge) va tri thitc tu van (CoK: Counseling Knowledge).

N6i riéng, CK dugc mo ta 1a sy hiéu biét sdu sic vé toan pho thong; PCK ¢ 3 phan chinh
yéu: cach giai thich, dién dat tri thirc toan, hiéu biét vé sy hoc tap cta hoc sinh va hiéu biét vé
cac nhiém vy hoc toan.

Ba nhom PPK, OK, CoK doi hdi mé rong nghién ctru téi mot s6 linh vuc khac nhu tam i
hoc, quan li gido duc, danh gia trong gido duc,... it lién quan t6i chuong trinh dao tao chuyén
nganh Su pham Toén, lai khé gan két voi ndi dung day hoc vecto & pho thong. Dé chuan bi CK
- PCK cho nguoi gido vién 1a mot van dé qua rong 16n nén tac gia chu dong gisi han pham vi
nghién ctru 13 dé xuét yéu cau vé CK va mot phan PCK, can thiét cho nguoi gido vién Toan thuc
hién nhitng budc chuyén hoa su pham dé c6 duoc tri thirc day hoc tot nhét cho gio day ciia minh
bang khau hiéu: biét rong, hiéu sau, ¢6 tim nhin cao vé toan phd thong.

- Biét rong: biét duoc nguodn gbe (¢ dau ra?), img dung (dé 1am gi), cac chi tiét lich sir hinh
thanh phat trién cua tri thic (trai qua con duong dai kho khan khic khuyu ra sao?). Biét nguon
goc s& giiip nguoi giao vién co nhiéu lya chon khi dién dat, giang giai klen thirc, biét itng dung
gop phan trién khai hoat dong day hoc bang giao nhi€ém vu hoc tap tot hon, biét lich s hinh
thanh phdt trién tri thire chinh 12 mot chuén bi dé day tri thire pht hop véi tu duy, nhén thic ty
nhién cua hoc sinh.

- Hiéu sdu: giai dap duoc ca ciu hoi “tai sao?”” chir khong chi “cai gi? nhu thé nao?”, biét
tuong tan timg chi tiét, nhitng bién thé hay ngoai 1é dic biét.

- C6 tam nhin cao: biét cai chung, cai triru tuong khai quat (thuong 1a nhimg tri thirc co
ban trong Toan Cao cép hodc Toan Pho thong phan Nang cao) dé nhin dugc ca hé thong va thay
dugc mdi quan hé ciing nhu vai tro cta ting tri thir trong hé théng.

T gbéc do mot giang Vlen su pham, tac gia tin rang mot giao vién Toan gioi phai biét rong,
hleu sdu, c¢6 tAm nhin cao vé toan bd chwong trinh phd théng. Noi dung Vecto duoc Iya chon
ngau nhién nhu mét minh hoa cho y tuéng va mot tai liéu tham khao cho dong nghiép, sinh
vién. Phan ndi dung nghién ctru chinh trinh bay hai nhom két qua: ngudn gdc, y nghia cia tri
thie duoc thé hién chan thuc trong lich st hinh thanh va phat trién va su phéan anh tur tri thic
khoa hoc t6i tri thirc chuong trinh, vi tri cta tri thirc trong Chuong trinh gido duc phd théng
mon Toan ban hanh nam 2018.

2. Noi dung nghién ciru

2.1. Y nghia thue s ciia vecto trong qua trinh hinh thanh va phat trién

Bét ki tri thirc toan hoc ndo ciing dugc phat trién do nhu ciu ca it nhat mot trong hai ngudn:

- Tir thuec tién: Trong lao dong san Xuét nghién ctru cac khoa hoc thyc nghi€ém khac vat li,
hoa hoc, sinh hoc, thién van,... luén c6 nhu cau do dac va biéu dién (mo hinh hoéa), néu cac khai
niém, phuong phap di c6 cua linh vuc lién quan 1a chua du, rat c6 thé nhitng khai niém, phuong
phép mdi cta toan hoc sé ra doi.
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- Tir ngi bo toan hoc: Trong nghién ctru, giai quyét cac van dé cta ndi bd mon toan, cdc
nha toan hoc thudng xuyén phai phat trién cac cong cu, phuong phap méi de giai quyét cac bai
toan. Piéu tha vi dang chu § ¥ la trong lich sur toan, rat nhiéu cong cu ¢6 ngudn gdc hoan toan li
thuyet lai quay tré lai thyc tién, thé hién nhitng ing dung to 16n.

Dbi voi khai niém vecto, hai dong chay trén giao thoa voi nhau theo thoi gian, chu yéu tir
nhiing nghién ctru vat li va sy hinh thanh, phat trién ctia khai niém s phirc.

Ttr vector 1a tir gdc la tinh, danh tir ciia dong tir mang di, mang theo. Vay nghia tir dién, n6
la cai mang (chang han mang diém A t6i diém B). Mic du thuat ngir radius vector di timg duoc
st dung boi cac nha thién van hoc khi khao sat chuyén dong cua cac hanh tinh quanh mat troi,
nhung Hamilton R.W. (1805-1865) dugc thura nhén rong rai 1a nguoi dau tién gan mot nghia
toan hoc cho tir vector (cung dong thoi véi tir scalar - vo hudng) trong cong trinh [3]. Trong
tiéng Viét, tac gia Hoang Xuan Han la ‘nguoi phién am tur goc tiéng Phap vecteur thanh vec-to
[4, tr. 187], ngay nay danh tir duoc viét sach gido khoa trung hoc phé théng khong dung ddu
cach nita ma viét lién thanh vecto.

Trong chuyén khao [5], hau hét cac sy kién chinh trong lich su gidi tich vecto da dugc liét
ké kha day du.Tac gia da d6i sanh thong tin & d6 v6i cac tai lidu gde lién quan dé rit ra mét sé
két lugn (tir 2.1.1. d&én 2.1.7.) v6i &0 co s6 va bang chirng lich sir. Noi dung nhing két luan nay
chinh 14 nhiing tri thirc can trang bi cho gido sinh, nhét 13 trong khu6n kho chwong trinh dao tao
o truong Pai hoc su pham.

2.1.1. Vecto 1a cong cu hiéu qua dé biéu dién cac dai lwrong c6 hwéng

Néu nhu céc sé dic trung cho luong, cac hinh biéu dién cho hinh dang khong gian cua thé
gidi khach quan 1a hai ddi tuong nghién ctru co ban cua khoa hoc toan hoc tir thoi ki phét sinh
dén dau giai doan toan hoc cao cap c¢o dién thi do nhu cau cua cic khoa hoc tu nhién, dic biét 1a
vat 1i hoc, cac dai lugng lién quan t6i chuyén dong, bién thién cling doi hoi phai c6 mot mo hinh
biéu dién t6i wu. Nhiu dai lugng nhu vay: van tdc, gia toc, luc, moment,... déu chung nhau mot
thudc tinh phd quat 1a tinh ¢6 hudng.

So dd clia quy tdc hinh binh hanh 1a mot hinh v& tu nhién, quen thudc dugc cho 1a da xuat
hién tir trudc cong nguyén trong mot tic phim da that truyén cua Aristotle (384-322 tr.CN) hay
trong cac thiét ké co khi ctia Héron (thé ky II) [5, tr. 2]. O thé ki 17, nhitng dai lwong c6 huwéng
v6i kha ddy du cac didc tinh cua vector trong vat 1i nhu van téc, luc di duge nghién ctru twong
dbi day du, hé théng boi Newton I. (1642-1727) trong tac pham kinh dién Principia
Mathematica (Nguyén li toan hoc cua tu nhién, 1687). Sach c6 doan viét: “Mot vat chiu tac
dong cua dong thoi hai luc s& co trang thai gidng nhu khi nd chiu mét luc dat trén duong chéo
cua hinh binh hanh dyng trén hai lyc néi trén” [6, tr. 14].

Pay 1a quy tic tong hop luc ma hoc sinh phé thong ngay nay dugc hoc & 16p 10, tit nhién
gon gang, trong sang hon nhiéu véi su tro giup cua ki hiéu vecto.

2.1.2. Vecto “sinh ra tir -” va “giap giai quyét -” nhu ciu dai s6 héa hinh hoc

C6 thé coi mdt trong nhitng mam méng cua giai tich vecto 14 nhitg ¥ niém déu tién cua
Leibniz G.-W. (1646 - 1716) vé mdt ngdn ngit duoc goi 1a hinh hoc vi tri (Geometry of
Situation), d& cap toi trong thu giri Huygens [7]. Cing mot sd bai ludn khac, Leibniz da dién ta
trong sang, ro rang nhu céu chinh dang cia mét nha toan hoc muon cé mot ngon ngit moi dé
biéu dién va gidi quyet cde van dé hinh hoc. Ban than cac dbi tuong truyén thong cua hinh hoc
nhu diém, duong thang, mat phang,... khong cho phép tién hanh dugc cac bién d6i hinh thirc
thuan tién nhu trong dai s, nguoc lai cac sb va cac b1en c6 thé cong, trur, nhén chia mot cach
may moc, hinh thire (va do d6 thuén tién) trong dai s6 lai chi biéu dién duoc do 1on (cuong do,
mirc d6) ma khong mang duogc cac thong tin vé phuong vi [5, tr. 03].
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Mic du chua téi duge dich dén nhung nhitng mé ta dau tién vé hink hoc vi tri 4 dit ra
chinh x4c nhiing yéu cau ma mot ngdn ngit can lam duoc dé c6 thé lam viée voi cac ddi tuong
hinh hoc nhu trong dai sO. Vai trd cua hinh hoc vi tri dugc nhic t6i trong binh luan ciia Couturat
vé cong trinh dwoc cho 13 hoan chinh ddu tién vé giai tich vecto cuia Grassmann ([8], 1901):
Tém lai, phép tinh giai tich vecto ctia Grassmann duong nhu duoc sinh ra dé dap tng tudng
tuong cua Leibniz!

Ngay nay, c6 thé noi cic giao trinh toan co ban déu kha thong nhét sir dung vecto dé xay
dung hé truc toa do, chuong trinh toan phé thong ¢ Viét Nam ciing lam nhu viy.

2.1.3. Vecto gop phén giiip “giai ma” sy bi hiém ciia s6 phirc

Trong [9], Cardano G. (1501 - 1576) da trinh bay phuong phap giai tron ven cac phuong
trinh béc ba. Phuong phép nay, (c6 mét lich su tranh chap phuc tap, ngay nay thuong dugc gan
tén kép Cardano - Tartaglia) mdc du rat hiéu qua nhung lai goi ra van dé can suy nghi cho

Bombelli R. (1526 - 1572): khi 4p dung cho nhidu phuong trinh, ching han X°—Xx=0, tap
nghiém 13 rang {0 £ 1} chi c6 thé dugc tim thdy néu chap nhan hién twong c6 hai s6 nao d6 tong
bang 0, tich bang 7, ttc 1a binh phuong cia mot trong hai s6 d6 bang - 1. Bombelli ¢4 manh dan
dé xuat nhitng quy tic lam tinh vé6i loai “sd” moi nay ma éng goi 1a s6 gia ([10], 1572) “SH gia”
ctia Bombelli gy nghi ngd cho gidi toan hoc vi né di nguoc lai truc giac, chua hé c6 mot mod
hinh truc quan kha di ndo ma hoan toan thudc vé gia dinh. Chinh Descartes R. (1596 - 1650) da
goi nhitng “sé mai” nay 1a “sb a0’ * nhu ngay nay: 1a “s 67 0” nhung n6 khong gan voi bat ctr “lugng”
nao, khong thé “tuong tugng ndi”, tat nhién cling khong thé “nhin thdy dugc” ([11, tr. 380], 1637).

Wessel C. (1745-1818) r0i Argand J.-R. (1768-1818) dung cac diém trén mit phang toa do
Oxy dé biéu dién thi cac s6 phtc, phép toan cong, trir cac s6 phire cing cach lam tinh v6i chung
mdi co the “dugc trong thiy” trén cac vecto. S6 phitc méi dugce thira nhan rong rai, dé rdi dai so
trén tdp so phirc duge dinh nghia chit ché boi Hamilton, giai phong tu duy con nguoi khoi mot
dinh kién niang né hang trim nim va mé ra mot chuong méi trong lich sir toan hoc [5, tr.34].
2.1.4. Vecto 1a cong cu dé tim trong tim hé diém

Lan theo d4u vét khai niém vecto, khong thé bo qua Mobius A.-F véi cong trinh Gidi tich
trong tam [11]. Trong chuong dau tién, tac gia da bat ddu dinh nghia “doan thiang AB” va “doan
thang BA = —AB cung quy tac cong hai “doan thang” cung phuong. Tiép theo con c¢6 sy mo
rong quy tic vé ddu, quy tic cong téi truong hop nhiéu diém (chang han cho tam giac hay tir
dién),... phép cong va phép nhéan véi sd thuc trén cac “doan thang” hoan toan phu hop cac phép
toan vecto ngay nay, thim chi dinh li quan trong nhat duoc phat biéu nhu sau [11, tr. 10]:

Cho cac diém phén biét 4, B, C,..., N cung cac hé sb a, b, ¢, ..., n c6 tong khac 0, ludn tdn
tai duy nhét tim S sao cho khi chiéu song song 4, B, C...., N, S 1én bat ky mit phang (P) nao ta
ciing co:

a.AA'+b.BB+cCC'+..+nNN'=(a+b+c+...+n).SS’

dac biét khi (P) di qua Sthi a.AA'+b.BB+c.CC'+...+n.NN'=0

Tiéc 1a ¢ thoi diém ra doi, cong trinh vuot thoi dai nay khong gay duoc tiéng vang 16n.
2.1.5. Giii tich vecto phat trién tir nhitng nhu ciu nghién ctru cac hién twong tw nhién

Mot phan 16n co s cta Giai tich vecto (Vector Analysis) duoc xdy dung nhu co so toan
hoc ctia nghién ciru v& hién tuong thay triéu [5, tr. 63]. Trong bai luan dau tién L thuyét vé thuy
triéu ([12], 1840), Grassmann khang dinh da ddi chiéu, thira hudng va cai tién manh mé cac két
qua kinh dién trong cac cong trinh Co hoc gidi tich ([13], 1788) cua Lagrange J.-L. (1736 —
1813 va Co hoc thién thé ([14], 1799 - 1825) cia Laplace P.-S. (1749 - 1827). Phién ban hoan
thién nhat trinh bay ddy du phat minh ciia Grassmann, cudn Li thuyét khai trién tuyén tinh, mot
nganh todn hoc méi ([15], 1844) c6 doan tya: “Nhitng nghién ciru dau tién vé Ii thuyét thiy
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triéu bat bugc toi phai tham khao Co hoc gidi tich cua Lagrange, dé vui murng nhan thay nhitng
cdi tién ciia minh cho phép biéu dién va tinh todn tot hon éng ta hang chuc lan. N6 thiic giuc t6i
tzep z‘uc phat trién nhitng khdi niém dé ap dung vao nhu'ng bai todan khé khan phirc tap hon
nifa...” Nhimg trinh bay tir dinh nghia t61 xay dung khong gian tuyén tinh, s6 chiéu, khong gian
con, tlch vecto,... da giup tac gia cudn sach dugce ton vinh nhu nha sang 1p quan trong nhit ctua
chuyén nganh Pai s6 tuyén tinh (Linear Algebra).

2.1.6. Li thuyét giai tich vecto dwgc hoan thién béi mdt chuyén gia vé nhiét dong lwe hoc

Ngay nay Gidi tich vecto dugc hoan thién bdi Willard Gibbs J.-W. (1839-1903) trong c6ng
trinh Co s gidi tich vecto ([16], 1881 - 1884). La gi4o su, chuyén gia vé nhiét dong luc hoc &
dai hoc Yale, Gibbs nhdn ra suc manh to 16n clia cong cu quaternion cia Maxwell va
Grassmann trong linh vuc clia minh nén da nhiét thanh truyén ba phuong phap nay trong nhimng
bai giang cho sinh vién. Cubn sach kinh dién nay duoc tai ban cho téi nim 1960, c¢6 thé xem la
gi4o trinh co s dau tién, day du, twong ddi hoan thién van con gia tri 1on trong dao tao toan cao
cép ngay nay.

Pugc phat trién nhu mot san pharn két hop gitta viéc nghién ctru cdc dai luong c6 hudng
trong vat li voi giai quyét cac vin dé hoan thién dai s6 cdc quaternion, khi dén lugt minh, gidi
tich vecto cling thé hién vai trd mot cong cu quan trong dé nghién ctru toan hoc hién dai. "Trai
ngot" ddu tién, phai ké dén cac nghién ctru kinh dién vé cac dudng va mit thudc linh vuce hinh
hoc Vi phan, do Frenet J.-F. (1816 - 1900) thuc hién. Ngiy nay linh vuc ndy van 1a mot nhanh
toan hoc tiép tuc phat trién manh m@& [17].

2.1.7. Tich vecto 12 md hinh toan hoc phit hop véi nhiéu hién twong vat li

Tich vecto chinh 12 khai niém c6t 18i sau ban than khai niém vecto cting hai phép toan céng
Va nhdn véi vé hwéng. Khong gidng nhu nhan cac vo hudng, viée xay dung phép toan 1ay tich
trén cac dai luong c6 hudng kho khian va tric trd hon nhidu. Trong lich st Giai tich vecto,
nhitng tién than cta tich vecto hién dai xuét hién kha nhiéu trong thoi dai cia Grassmann

Bing 1. Chuéi sw ki¢n chinh lién quan tdi sw hinh thanh tich vecto
(tong hop 2 muc tir dot product va cross product [5, tr. 266])

(s A A R Tich Tich
Tac gia Niam Tén cdng trinh o o
v0 huwdng ¢0 huwdéng
Lagrange 1773 | Giai phap phan tich mot sb vin dé mot dang mot dang
trén hinh chop tam giac
Gauss 1831 | Mat hinh hoc cua cac dang Térnaren scalar p. chua co
Grassmann | 1844 | Li thuyét khai trién tuyén tinh inner p. outer p.
Hamilton 1866 | Co s¢ quaternion scalar p. vector p.
Maxwell 1873 | Chuyén luan vé dién va tir khong c6 khong c6
Clifford 1878 | Bong luc hoc co ban scalar p. vector p.
Gibbs 1881 | Co s¢ cua giai tich vecto direct p. skew p.
Heaviside 1883 | Lién hé gitra luc tir va dong dién scalar p. vector p.
Mobius 1887 | Vé phép cong va nhan trong hinh hoc | projective p. | geometrical p.
Burali 1897 | Gidi thi¢u hinh hoc vi phan theo | internal p. vectoriel p.
Forti phuong phap Grassmann
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Nhin vao chudi sy kién néi trén, duong nhu tich vecto ra doi hoan toan tir ndi b toan hoc,
nho tri tuUng tuong bay bong cua cac nha toan hoc, trong khi ) gang tim mot phuong tién dé
biéu dién va tinh toan thuén tién cho cac van dé trong vat li. Néu dtng nhu vay thi nhu:ng tuong
tuong cua Lagrange va Gauss phu hop v6i nhitng quy ludt da biét trong vat li. Tir d6 gitp vat li
lugng hoa dugc cac dai luong chu yéu phu thudc vao cam tinh.

Khi mdt nguoi phai kéo mot vat bang mot luc khong ddi (c6 hudng song song voi mat
duong) di mot quang duorng nao dé thi nguoi kéo s& mat cong (stc) nhung mét dén muc nao?
Mit sirc "dén bao nhiéu stc" hay "sinh ra bao nhiéu c6ng"? Néu khong kéo theo phuong song
song voi mat du’O’ng ma lai kéo "hoi chéch 1én trén" thi sinh nhidu hon hay it "céng" hon? RS
rang kéo "di xa" mét hon kéo "di gan", "kéo manh" mét strc hon "kéo nhe". Tuy nhién nhan
dinh cam tinh nhu vay 1a chua du cho tinh toan, du liéu, t8i wu hoa hoat dong lao dong san XUuét.
Trong trudng hop niy, chi can sir dung tich vé hudng:

A=F.S
ta thu duoc ngay dai luong s6 phi hop véi nhitng quan sat ciia vat 1i: kéo ciing hudng voi huéng
chuyén dong 1a luc c6 "cong to" nhat; vudng goc voi chuyén dong 1a nhitng luc "vo tich sy",
tham chi "trai hudng" véi chuyén dong con 1a nhimng lyc "c6 hai". “Cong” tinh nhu trén, tat
nhién ciing ti 1¢ thudn véi quang dudong va cuong do luc khi gitt nguyén hudng cua ching.

Tich c6 huong cling giip md phong mot cach trung thanh nhimg quy luat vat li nhu sy phu
thudc cua momen lyc trong chuyén dong quay:

M=rxF
hay lyc Lorentz sinh ra do tir truong tdc dong Ién mot dién tich
F =q(E+VxB)
2.2. N¢i dung vecto: tir tri thirc khoa hoc t6i tri thirc chwong trinh

Theo [18, tr. 7], ndi dung Vecto dugc dua vao chuong trinh todn hién hanh (chuong trinh
2000) nham gidi thiéu cho hoc sinh mdt phuong phap mai dé nghién ciru hinh hoc Euclid, phuc
vu cho cdc moén hoc khac nhu vat 1i, hoa hoc va gitip hoc sinh budc dau tiép can va4i toan hoc
hién dai. Chuong vecto dugc xép phan 16n & chuong dau tién Hinh hoc ¢ 16p 10, sau d6 xen k&
dan mot phan & 16p 11 (vecto trong khong gian) trudc khi chuyén hoan toan sang phuong phap
toa do.

Chuong trinh toan 2018 [19] bd tri ndi dung theo hudng tinh gian, thiét thuce, hién dai; bao
dam thong nhét, nhat quan va phat trién lién tuc; bao dam tich hop - phan hoa; bao dam tinh mo.
Tlep n6i noi dung béc hoc THCS ma chu yéu 1a hinh hoc tryc quan, cubi cap méi c¢6 hinh hoc
phang (kién thirc, k¥ ning vé cac quan hé hinh hoc mot sé hinh phang thong dung, kién thuc - ki
nang ¢ muc do suy luan logic), ndi dung Vecto dugc coi nhu mot phan cta phuong phap dai sb
(vecto, toa d9) trong hinh hoc, cit bot kha nhidu va dugc xép sau Hé thirc luong trong tam giac
& dau chuong trinh Hinh hoc 10. N61 dung Vecto khong thay trong chuong trinh 16p 11 va chi duoc
gidi thiéu lai rat so lugc trude khi xay dung hé truc toa do trong khong gian 3 chiéu.

2.2.1. “Phwong phap vecto” va “tinh hién dai” ctia no6

C6 nhiéu h¢ tién dé khac nhau duoc xdy dung dé trinh bay va nghién ciru hinh hoc cua
khong gian vt 1i (Euclid) quen thudc nhit ma loai ngudi dang sdng.

“Phuong phép hinh hoc tong hop”, nhur cich goi quen thudc trude day 1a cach xay dung
khong gian Euclid bang hé tién dé Hilbert (David, 1862-1943). O pho thong, hé tién d& chi dugc
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gidi thi€u chir khong trinh thyc sy chi tiét, déy da. Trong h¢ tién deé nay, nhitng khai ni¢ém co
ban gom cé diém, dwong thang, mdt phdng, lién thudc, nam giita. O cap THCS, hoc sinh di qua
quen thudc voi cach xay dung nay.

“Phuong phap vecto” va “phuong phép toa do” hién dai & chd, cung dua trén hé tién dé
khong gian vecto, con goi la hé tién dé Weyl (Hermann, 1885-1955) véi cung mét hé tién dé
(gdém 15 tién dé, trong d6 co 8 tién dé xac dinh khong gian vecto) va 2 mé hinh khac nhau do
chon dbi twong co ban khac nhau: (i) hodc gébm diém va vecto, voi diém theo mé ta thong
thuong, vecto 1a doan thang co phan biét diém dau - diém cudi; hodc (ii) gom diém va vecto,
v6i diém 1a mot bo sb, vecto cling 1a mot bo sb.

Gi4o vién da dugc hoc & trudng dai hoc su pham: doan thang c6 hudng hay bo (hal / ba) sb
thuc chi 1a nhitng m6 hinh khac nhau cua mot khai nlem hoan toan triru tugng, dé gitip truc
quan hoa khai niém 0. Vecto cé thé la bat cir cdi gi, mién la c6 thé cong, nhan véi vo hudng va
hai phép toan d6 théa mdn hé 8 tién dé khéng gian vecto.

Séap xép nhu trong chuong trinh ciing thé hién tu tuong dai s héa hinh hoc, mot tu tudng
d6t pha trong lich sir toan. Trinh t tri thitc chuong trinh dugc trinh bay, vé dai thé phan anh
trung thanh tién trinh lich sir:

Bing 2. Phuwong phdp vecto trong lich sir todn va trong chwong trinh todn phé thong

Lich sir toan Chwong trinh todn pho théng Vigt Nam 2018
1637, Descartes Lép 7: Xay dung mit phing toa do
Xay dung hé truc toa do dua trén hinh hoc
1844, Grassmann Lop 10: Xay duyng mo hinh hinh hoc bang
Dinh nghia khong gian vecto tong quat doan thang c6 hudng
1918, Weyl Lop 11 & 12: Dung mo hinh hinh hoc cua
Xay dung khong gian Euclid bang hé tién | khong gian vecto nhu mét cong cu nghién clru
dé khong gian vecto hinh hoc Euclid:
1957, Artin Lép 10, 16p 12: Xay dung md hinh dai s6 hoa

Xay dung khong gian Euclid téng quat chi | hoan toan nho h¢ tryc toa do
bang cac phép toan dai sb, hoan toan khong
phu thudc vao hinh vé

2.2.2. Sw phén 4nh tir tri thirc khoa hoc dén tri thirc chwong trinh, tri thirc day hoc

Mdi don vi tri thirc duge dua vao chuong trinh toan phd thong thudng 1a mot truong hop
dac biét hoac mo hinh cu thé cua mot kién thirc téng quat, triru tugng hon trong khoa hoc
toan hoc. Nguoc lai, ban than né lai co thé c6 nhiing cach biéu dién khac nhau va nhitng vi du
cu thé khac nhau. Duéi day 1a mot bang goi y tong thé sy phan 4anh cac mirc do khac nhau, tir tri
thirc khoa hoc t6i tri thirc chuwong trinh, tri thirc day hoc trong ndi dung vecto. Cot giira clia
bang gém hau hét nhimg don vi duge quy dinh trong chuong trinh toan phd thong 2018. Cot
bén phai 1a mot s6 dé xuit vé nhitng cach biéu dién khac nhau c6 thé tham khao sir dung trén
16p hoc, nham gop thém vao tri thirc sw pham vé noi dung cho ngudi gido vién toan.
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Bing 3. Sw phdn dnh tir tri thivc khoa hoc, tri thivc chwong trinh t6i tri thive day hoc vé vecto

Tri thirc khoa hoc Tri thirc Vi du cho tri thirc s pham vé ndi dung (PCK)
chwong trinh
Phan tir cua tap hop V | Vecto (Lop 10) - Poan th'fmg c6 hudng, cot s6, bo sd, da thire

- Gia tri cta vecto phai di bd 3 thong tin: phuong,
chiéu, do dai

Hai phan tir cia cung

Vecto bang nhau

- Cung phuong, cing chiéu, cung do6 dai,

16p twong duong (16p 10) - Vi du c6 thé ldy trén mot doan thiang chia thanh
nhiéu phan bang nhau, mot ludi vudng hodc mot
hinh binh hanh, trén cta sb phﬁn mém hinh hoc

Phan tir trung hoa ctia | Vecto khong - Piém dau va diém cudi tring nhau

phép toan cong, ton | (16p 10) - Do dai bang 0

tai theo hé tién dé

- Cung phurong voi moi vecto

Dinh nghia phang mot
chidu trong khong
gian Euclid

Diéu kién thiang hang
cho ba diém (16p 10)

- V& hai vecto cung, phuong cung diém dit
- Vi dy ldy trén mot hinh v& cu thé

Phép toan hai ngoi
trén V

Toéng hai vecto: quy
tic ba diém, quy tic
hinh binh hanh (16p
10)

- Tong hop 2 chuyén dong: di tir A dén B rdi di tiép
tir B dén C chinh 1a di tir A dén C

- Tong hop hai lyc cung diém dat

- Hién tuong thuyén budm “chay nguoc gié” trong
sach gido khoa hién hanh

Anh xa
x:KxV -V

Tich cta vecto v6i sd
thue (16p 10)

Vidu léy trén ludi vudng hodc hinh vé cy thé

Tam cua hé diém

Trung diém, trong tdm
(16p 10)

- Trong tam mot vat la diém dat cua trong lyc;
phuong phép thuc nghiém dé tim trong tim ciia mot
tam bia phang trong vat li c6 thé 1a (1) can bang n6
trén mot dién tich nhé (miii nhon) hodc dung day
treo né tai 2 diém dé xac dinh 2 dwdng thing di qua
trong tdm

- Vi mot vat thé hinh da giac, trong tam co thé xéac
dinh bang phuong phap hinh hoc (giao céc trong
tuyén) hodc bang hé thirc vecto

Dang song tuyén tinh
ddi xing xac dinh
duong trén khong
gian vecto

Tich v6 huéng
(16p 10)

- Dung dé lugng hoa cong ciia méot luc

- Pinh nghia dugc béng hinh hoc: tich dd dai véi
cosin gbéc xen gilra

- La chi s chi bao mirc do vudng goc giita hai vecto
don vi: cang gan 0 cang gan goc vudng

Toa dd cua vecto nho
dinh li biéu dién vecto
theo hé co s¢&

Toa d6 cua vecto
(Iop 10)

Trén mot ludi vudng:
- Xac dinh bang quy tac chiéu 1én hai truc
- Chi ra sy cung toa d¢ cua hai vecto bﬁng nhau

Khodng gian con lién
két

Vecto chi phuong (16p
10), cap vecto chi
phuong

(16p 12)

- Vi du trén hinh v& cy thé

- Tuong quan khong phai 1a mot - mét gitra dudng
thing (mat phing) va vecto (cip vecto) chi phuong
cta nd
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3. Két luan

- Thong qua tiép can mot sd tac pham kinh dién, dugc coi 1a quan trong nhit trong quéa
trinh hinh thanh, phét trién ctia giai tich vecto, bai bao da dua ra nhitng nhan dinh c6 hé thong
va bang chimg, cin cir lich sir vé ¥ nghia thuc sy ciia vecto va cac khai niém lién quan trong
chuong trinh toan pho thong.

Nhiing hiéu biét nay, theo 1i thuyét tinh huéng va mé hinh ning luc su pham dua ra boi du
an COACTIV, 1a hét sirc can thiét d6i v6i ngudi gido vién Toan ndi riéng, cong ddng gido duc
toan hoc ndi chung.

- Téc gia da ra soat ndi dung mot sb hoc phan danh cho sinh vién su pham toan (DPai sb
tuyén tinh, Hinh hoc giai tich, Hinh hoc Afin va hinh hoc Euclid, Hinh hoc xa anh, Hinh hoc so
cip) dé dua ra mot goc nhin & tAm cao, tir tri thire khoa hoc t6i tri thire chuong trinh vé vecto.

- Nhu mét khuyén nghi tham khao, viéc tong hop nghia cua tri thirc dugc thé hién trong
lich str hinh thanh phat trién v&i tri thirc khoa hoc vé vecto cho phép tac gia dé xuit mot sé vi du
tham khao cho phuong an thé hién tri thirc day hoc trong chu d& vecto cho cac dong nghiép &
truong trung hoc phd thong.

Két qua dugc trinh bay trong bai bao mé ra mot chudi cac van dé twong tu, co ¥ nghia, lién
quan toi nhirmg chu dé noi /dung khac (¢ trudng pho thong) 1a c6 thé xac dinh duoc nhiing ndi
dung gan giii, thiét thuc nhét gitp cho sinh vién biét rong, hiéu sau, c6 tim nhin cao vé toan pho
thong cho cac hoc phan toan co ban tai trudng su pham.
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ABSTRACT

Mathematics teachers’ knowledge necessary for teaching vectors at high schools

Tran Cuong
Faculty of Mathematics, Hanoi National University of Education

This paper aims at applying the concept of didactic transposition proposed in the theory of
situations and some recent research outcomes regarding the knowledge model of mathematics
teachers for teaching vectors in high schools. History, origin, meaning and roles of knowledge
are systematically presented in order to help mathematics teachers acquire a wider knowledge, a
deeper understanding, and a higher vision. This is one of the most essential conditions for
effective teaching.

Keywords: didactic transposition, content knowledge, pedagogical content knowledge,
teaching vector.
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