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TOM TAT

Viéc trién khai cac phan mém toan hoc, védn dung ching linh hogt va c6 hiéu qua ¢ mdi hoc
phan trdi ra theo nhing mize dg khac nhau véi nhitng quan diém va nhdn thizc rdt khac biét. Bai bao
diém qua tinh hinh gidng day Todn c6 lién quan dén phan mém ¢ mét sé truong dai hoc trong, ngoai
miréc va chi ra rang, trong béi canh gido duc nuwdc ta hién nay, bén canh nhiing phan mém chuyén
sdau nhw MATLAB hay Maple thi Microsoft Excel la phan mém ddp img dwoc doi héi cia nhiéu hoc
phan toan (ngogi trir Gidi tich). Mgt sé kinh nghiém sir dung Excel cho Pai sé Tuyén tinh, X4c suat
Thaéng ké, Toan Tai chinh, Quy hogch Tuyén tinh dwroc néu ra. Thic nghiém quy mé nhé chi ra nhing
kinh nghiém va trién vong hiza hen cia phan mém Excel cho giang day toan. Vai khuyén ngh; lién
quan dén quan niém cua gidng vién va lanh dao vé phan mém trong giang day, té chizc 16p hoc dicoc
trinh bay.

Tir khoa: gi4o duc dai hoc; phan mém toan hoc, giang day Toén; Excel

1. Giéi thiéu

Céch day khong lau, sinh vién (SV) khong duoc khuyén ding nhitng phan mém toan
hoc vén c6 thé gitp giai quyét cac nhiém vu ning né. Nhiéu SV cé nén tang toan hoc khéng
manh, muc dich hoc tap cua ho khong phai la lam chu bai giang trén giang duwong ma chua
yéu 1a dé c6 co hoi kiém dugc viéc 1am kha di. Va lai, truéc mét ho van con quing duong
dai cua hoc tap.

Ap lyc 18n gi4o duc ngay cang niang né, nhat la & nhimg nudc dang phat trién. Diéu
nay c6 thé duoc giai quyét mot phan nho tro gidp cua Cong nghé Thong tin, trong d6 ¢ viéc
sir dung hiéu qua cac phan mém hé thdng dai s6 may tinh (CAS: computer algebra system).
Theo Ochkov va Bogomolova (2015), “Cac chuong trinh méy tinh toan hoc tién tién duoc
phép str dung theo céch tiép can méi trong viéc giang day toan trong cac truong phd thdng
va dai hoc (DH), c6 tinh dén viéc 16i kéo SV vao may tinh”. Nhém t4c gia dua ra nhitng kinh
nghiém sir dung phan mém dé day céc bai toan sé hoc, hinh hoc, lugng giac va tdi vu don
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gian. Ho goi y dung phan mém Mathcad, phién ban mién phi cho dao tao. Tuy nhién, SV
phai 1am quen vé&i ngdn ngir caa phan mém nay.

Kumar va Kumaresan (2008), phan tich can than nhiing loi ich va nhuoc diém caa viéc
sir dung phan mém trong giang day, néu I&n nhiing giai phap dé c6 thé trién khai hiéu qua
va vuot qua nhitng thach thuc, kho khian. Ho khuyén dung cac phan mém mién phi nhu
Scilab, Maxima, Octave...

Phan mém Maple cd nhiéu wu diém, trong d6 c6 thé s dung cau Iénh dang syntax
(ngdn ngir thuat toan) cling nhu dang command (twong tac dang mii tén — Kick chuét (point-
and-click interface)) dé giai nhirng bai toan cua Pai sé Tuyén tinh nhu tim ma trdn nghich
dao, tim gia tri riéng va véc to riéng ctia ma tran, hay tinh dao ham (Kilicmana et al., 2010).
Noor va cong su (2018) nhan thiy sir dung Maple c6 ich cho mét sé phan caa Giai tich véc
to nhu tinh gradient, 46 phan ki, d6 x0an va tich phan duong, tir d6 c6 thé lam ting 1én sy
hiéu biét ciia SV nganh ki thuat vé noi dung mén hoc.

Theo Ningsih va Paradesa (2018), ning luc hiéu biét khai niém toan hoc cua SV khi
duoc hoc bang cach st dung Maple cao hon so v6i duoc hoc bang phuwong phép tich liy kién
thire thong thuong. Diéu nay dang véi mdi cip do nang luc todn hoc ban dau (cao, trung
binh va thap), va khéng c6 su trong quan gitra md hinh hoc tap véi nang luc toan hoc ban
dau dé cai thién nang luc hiéu biét cac khai niém toén hoc.

Mot s6 kinh nghiém sir dung cac phan mém MATLAB va Maple dé vé d thi duong
cong, mit cong, khdi vat thé, tinh dién tich, thé tich... d6i vai hoc phan Giai tich & Truong
Pai hoc Cong nghiép Ha Noi duoc Le (2015) chi ra.

Chding ta nén chon phan mém nao dé hd trg giang day trong hoc phan (HP) toan cu thé
ctia minh? Cho téi nay, cac phan mém hay dugc xem xét lwa chon 12 MATLAB, Maple,
Mathematica, Mathcad, R, SPSS, EWEV, Octave, wxMaxima, Derive, CAD, Excel,
Autograth... Mi phan mém cé nhimng diém manh ciing nhu nhitng diém yéu. Nén chang c6
mét tiéu chuan cho du 1a thd so dé lya chon? Khi da xac dinh duoc phan mém phu hop,
chding ta c6 thé xtr If chiing ra sao, nhitng kinh nghiém gi dwoc rat ra?

Dé tra 16i cho nhitng cau hoi trén, viéc tim hiéu tinh hinh trién khai phan mém phuc
vu giang day ¢ cac truong DH trong va ngoai nudc 12 viée 1am c6 ¥ nghia vi diéu d6 mang
dén cho ching ta cai nhin toan dién, tranh duoc tam 1i ndng voi, va hinh dung duoc nhitng
kho khin, thuan loi. Biéu nay ciing dua dén cho chling ta mot sé kinh nghiém cua céc truong
tién tién khi 4p dung Céng nghé Thdng tin vao giang day.

Ching tdi s& dua ra tiéu chi dé lya chon phan mém va chi ra rang, Excel 12 phan mém
c6 thé dap tmg duoc nhiing tiéu chi nay déi véi nhiéu HP toan (trir Giai tich) cho nhiéu
nganh & nhiéu truong DH nudce ta hién nay, nhat 1a trong bbi canh thoi luong cac HP toan &
giai doan dai cuong cua hau hét cac khdi nganh trong cac truong PH d3 b cit giam. Mot sb
kinh nghiém va cach str dung Excel ciing duoc chi ra.
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2. Noidung
2.1.  Tinh hinh si dung phdan mém toan hec trong gidng day Toan

Cac phan mém toan hoc duoc trién khai tir khé l1au, tinh hiéu qua ciing nhu tim quan
trong cua ching khéng con 1a chuyén ban cai. Tim hiéu viéc trién khai 4p dung phan mém
toan hoc trong giang day Toén ¢ cac trudng PH dién hinh 1a diéu c6 ¥ nghia.

Nhiéu HP toan va (hoic) lién quan chat dén toan & nhiéu truong PH uu ti thudng chon
nhitng phan mém dung luong 16n nhu MATLAB, Maple cho SV ki thuat, EVIEW, SPSS
cho SV kinh té. Cac phan mém nay, nhat 124 MATLAB tr& thanh bat budc cho nhiéu HP &
giai doan dai cuong va ca ¢ giai doan chuyén nganh cua cac ki su twong lai. Tuy khong phai
tat ca, song sir dung MATLAB 1a trao luu trong giang day ¢ cac truong DH ki thuat, cong
nghé tién tién. Ching t6i diém qua tinh hinh van dung phan mém & mot vai truong PH
dién hinh.

Péang ké nhit 13 PH Cong nghé Chalmer (Thuy Dién) (Chalmers University of
Technology, 2018). Xuyén suét hau hét cac HP toan nhu Dai sé6 Tuyén tinh (MVE480),
Nhap mén Giai tich toan (MVE475), Toan hoc Tinh toan (MVE515) déu sir dung MATLAB
& nhitng mirc d6 tang dan va rat sau sac.

Céc nganh ki thuat & DH Manchester (Anh Quédc) déu c6 HP Phuong phap Tinh toan
s6 (vi nhu MACE20471 cho ki su dan dung) twong dwong 3 tin chi, trong d6 hon nira thoi
luong 1a gioi thiéu va xtr Ii két qua bang MATLAB (University of Manchester, 2019).

Tai BPH Queensland (Australia), mét trong bay noi dung caa HP Giai tich nang cao va
Dai s6 Tuyén tinh | (MATH 1071) Ia thuc hanh MATLAB. HP Giai tich nhiéu bién nang
cao va Phuong trinh Vi phan thuong (MATH 1072) chi ¢6 néi dung sé 4 trén 8 noi dung
khong co thuc hanh MATLAB (The University of Queensland, 2019).

Tai DPH New South Wales (Australia), Maple duoc ding trong HP Toan Cao cap 1A
(MATH1141), MATLAB duoc dung trong HP Phuong phap s6 va Théng ké (MATH2089)
(University of New South Wales, 2018).

Berezny (2015), cho phép SV cua PH Ki thuét Kosice — Slovakia duoc st dung mét phan
mém tdy y trong 5 phan mém quy dinh (MATLAB 2010, wxMaxima, Excel...) trong bai kiém
tra gitra ki va bai thi cudi ki. Tuy nhién, dng nhan thiy riang, khong du thoi gian dé giai thich
day da vé MATLAB cho SV, tir d6 ding phan mém nay khdng hiéu qua, khong thay doi két
qua hoc tap, vi thé phai ding dung MATLAB va phai diing phan mém khéc.

PH Khoa hoc va Cong nghé Missouri (Hoa Ki) quy dinh phai c6 phan mém thng ké
phu hop trong giang day HP Théng ké Ki thuat Ung dung (STAT 3113) (Missouri University
of Science and Technology, 2018). Phan mém pht hop duoc hiéu 1a lra chon trong SPSS,
Excel, Statistica...

Mot sb phan mém duoc st dung kha sém & nhiéu trudng PH trong nudce. Céc phan
mém EVIEW, SPSS duoc sir dung kha thuong xuyén vai cac HP Xac suat Thong ké (XSTK)
va Kinh té lugng ¢ Truong PH Kinh té Qubc dan. MATLAB va Maple duoc sir dung trong
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HP Giai tich cho cac nganh ki thuat & Truong DH Cong nghiép Ha Noi (Le, 2015). O Trudng
PH Thing Long, phan mém théng ké R duoc sir dung triét dé va xuyén sudt trong HP XSTK
(Phan & Nguyen, 2015). Gan day, Excel dugc quan tim dic biét & Truong PH CN Giao
thong Van tai (To et al., 2020), Truong PH Kinh té Quéc dan cung nhiéu truong BH khac.
Tuy nhién vé téng thé, viéc str dung cac phan mém toan hoc van con ¢ giai doan so khai. i
sang thap nién tht ba cua thé ki XXI, nhiéu truong, nhiéu khoa van khéng dit van dé sir
dung phan mém trong giang day.

2.2. Mgt sé kinh nghiém si dung phan mém

2.2.1. Lwa chon phan mém phi hop

Déi voi muc dich gido duc, theo ching tdi, viéc lva chon phan mém phu thudc vao

nhitng yéu tb sau day:
i) Noi dung, yéu cau cua HP,
i) Kha niang lam chu phan mém caa gido vién (GV),
iii) Kha nang tiép thu caa ngudi hoc,
iv) Dung lugng cua b nhé may tinh,
v) Gia caa phan mém,
vi) Tan suat sir dung & cac HP khéc.

Cac phan mém thién vé thong ké kho ma dugc chon cho nhitng HP Giai tich thuan;
trai lai, mot HP Giai tich khéng chap nhan phan mém c6 db hoa yéu. Nang luc nim bt phan
mém cua giang vién (GV) 1a khau quyét dinh. Ho phai thau hiéu hang chuc lan hon nhitng
kién thire can truyén dat méi c6 thé dang 16p viing vang. Tam |i ngai thay ddi, bao tha, ngai
dung nap cai méi van hién hiru & nhiéu GV, nhit 1 nhitg ngudi dung tudi. Nang luc caa
ngudi hoc ciing 1a yéu té quan trong. Nhitng phan mém c6 tim bao quéat 16n, ¢6 nhitng cau
lénh phirc tap khdng phu hop cho nhitng yéu cau don gian, khdng thé nim bt bai nhitng SV
¢6 nang luc tu duy logic han ché. Nhiéu phan mém cé dung luong rat 16n khong thé cai dat
cho nhitng may tinh ciu hinh thap. Tuy nhién, ciing c6 thé vuot qua kho khin nay khi ding
nhitng phién ban co gon véi dung luong nhé hon nhiéu lan. Véi phan mém thu gon, ta co
thé tra mac gid phai ching; hon nira, do6i khi nha san xuat mién phi cho nhitng phién ban
phuc vu giao duc.

MATLAB la phan mém rat manh, c6 d6 hoa tét, c6 thé giai cac bai toan cua Dai s6
Tuyén tinh, Giai tich va XSTK. Pic biét, chiing ta cd thé ding phan mém nay thé mé phong
nhiéu qua trinh ki thuat. Nhiéu truong dinh cao hdi du cac ca 6 tiéu chi ndi trén va ho bat budc
str dung MATLAB trong dao tao. Nhiéu phan mém khac, vi nhu Maple hay Mathematica cho
phép SV giai nhiéu bai toan caa Pai sé Tuyén tinh, Giai tich mot bién va da bién, XSTK,
Phuong trinh vi phan, cling duoc st dung nhiéu ¢ cac trudng tién tién. Biéu kién tién quyét dé
c6 thé st dung cac phan mém nay mot cach hiéu qua 1a phai danh thoi gian nhat dinh, ¢& 1-2
tin chi dé gigi thiéu, 1am quen véi nhimg diéu co ban cua ching.
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Theo cdng b caa To va cong su (2018), cac trudng tién tién trén thé gisi danh trung
binh 16,76 (véi do léch chuan 4,34) tin chi cho cac HP vé Toan. O nudc ta, thoi lwong cho
Toan d3 bi cit giam rat manh. Th truong Bo Gido duc va DPao tao Nguyén Hiru Do tai LE
khai mac Dai hoi Toan hoc Viét Nam lan thar 1X (8/2018) cho hay: “Khau yéu nhat caa Toan
hoc Viét Nam la viéc tng dung... C6 1& day ciing 1a mét Ii do khién viéc giang day Toan hoc
tai cac truong dai hoc chua dugc quan tdm thich déang, dan dén xu hudng cit giam hoac bo
han viéc giang day Toan hoc & nhiéu trudng dai hoc”. Theo website cua mot sé truong BH,
s6 tin chi danh cho cac HP Toan ¢ giai doan dai cuong ctia mot sé truong cho khdi nganh
Kinh té va khdi nganh Ki thuat lan lugt nhu sau: Truong DH M6 — Dia chét (6 va 12 + 16),
Truong PH Xdy dung Ha Noi (12 va 12), Truong DH Giao thong Van tai (6 va 8 + 13),
Truong DH Cong nghé Giao théng Van tai (5+8 va 7 + 11), Truong PH Hai Phong (5va 5
+ 7), Truong DH Ngoai thuong (4.5 + 6 va 0). Vi khung thoi gian qua eo hep, viéc danh
ra 1-2 tin chi dé gigi thiéu co ban vé phan mém, dé roi dung né hd tro giang day cho mén
hoc 14 diéu khong dang co.

Chung toi lva chon phan mém Excel vi nhiéu 1i do. Truéc hét, phién ban 2016 cua
phan mém nay da duoc nang cap, dap (g nhitng doi hoi ciia nhidu HP vé toan. Véi Dai s6
Tuyén tinh, viéc 1ap ma tran chuyén vi, ma tran nghich dao, thuc hién nhan ma tran, tim
nghiém hé phuong trinh tuyén tinh 1 hoan toan dé dang. Viéc xac 1ap biéu do hinh cot,
histogram, tim cac théng k& mo ta nhu ki vong, phuong sai, khoang bién thién, u6c luong
khoang, kiém dinh, mé hinh héi quy trong hoc phan XSTK 1a kha don gian. Viéc tim nghiém
cu thé cua bai toan Quy hoach Tuyén tinh theo phuong phap don hinh ciing rat thuan loi.
Hon nita, nhiéu SV di quen thudc Excel khi hoc Tin hoc vin phong nén nhitng phan mo
rong cua Excel rat dé duoc ho nam bat, khdng mat nhiéu thoi gian dé gigi thiéu, lam quen,
tao lap cau lénh nhu nhitng phan mém khac. GV khong miy kho khin dé 1am chu nhiing
diéu co ban can thiét cho day hoc. Excel chiém dung luong nhé, duoc cai dat sin trong mdi
phan mém Microsoft Office, phii hop ca cho nhitng may tinh c4u hinh thap va duoc xem nhur
la phan mém mién phi.

Viéc lua chon Excel khong phai 1a don doc. Can phai st dung Excel trong céc hoc
phan XSTK & Hoc vién Cong nghé Shibaura — Nhat Ban (Shibaura Institute of Technology
SIT, 2018), Nhu da néi ¢ trén, sinh vién DH Ki thuat Kosice dugc phép su dung Excel trong
5 phan mém quy dinh, va mot ti 1é cao SV da chon Excel hoic két hop vai phan mém khéc
khi 1am bai kiém tra va bai thi cudi hoc ki (Berezny, 2015).

Déi vai mén Giai tich, ching ta c6 thé st dung phan mém Maple hay Autograph. Tuy
nhién, chiing tdi s& gidi thiéu vé cac phian mém nay & bai viét khac. Sau day 1a mét s kinh
nghiém sir dung Excel cua ching tdi trong mot s6 ndi dung cu thé.
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2.2.2. Sir dung Excel cho Dai s6 Tuyén tinh

C6 thé tao ma tran chuyén vi d& dang nho biéu tuong chuyén & hoic sir dung ham
TRANSPOSE. Pé tim dinh thirc ta c6 thé dung ham MDETERM (M: matrix (ma trin),
DETERM: determinant (dinh thirc)).

2 15 -1 1
. (1 4 s A A _|l6 9 4 4
Vi du 1. Tinh dinh thic cia ma tran vuéng A = s _1 3 7/
0 3 2 1
Trinh tuy nhu sau.
Thiét 1ap ma tran A, chéng han & khéi B2:E5.
— Dat con tro ¢ 6 két qua, vi du 6 G2.
s Lap cong thuc: = MDETERM(B2:E5) (Chon khéi chira A).
— Ctrl + Shift — Enter.
Chung ta sé nhan dugc det(A4) ¢ 6 G2, d6 1a 607 (Xem Hinh 1).
G2 - 5 | =MDETERM(B2:ES)
A B c D E = G
1 Widul. Tinh dinh thirc
2 2 15 -1 1 6071
3 6 9 4 1
4 5 -1 3 6
5 0 3 2 1

Hinh 1. Bdng tinh Excel dé tinh dinh thirc ¢ Vi du 1
Sau day chung t61 minh hoa tim ma tran nghich ddo, nhan ma tran va giai h¢ phuong
trinh tuyén tinh thong qua mot vi dy.
X, +2x,+3x3 =6
Vi du 2. Cho hé phuong trinh  { 3x; + x, +2x3 =7
X; — X, —x3 =0
Hay tim ma tran nghich dao A~ ciia ma tran cac hé sé A va tim nghiém cua hé.
+ Trudc hét, ching ta thiét 1ap ma tran A ¢ khdi nao d6, vi nhu B3:D5.
+ Chon khdi chira ma tran nghich ddo A~', ching han B7:D9 +— Lap cong thic
=MINVERSE(B3:D5) + Ctrl + Shift — Enter. Ta nhan dugc ma tran A~* nhu & Hinh 2.
Ta biét ring, hé n phuong trinh n 4n dang ma tran Ax = b c6 nghiém x = A~1b néu
det(A) # 0. Vay, c6 thé giai qua hai bude: (i) Tim A1, (i) Nhan A~ véi b.
Tim ma tran nghich dao nhu vira néi trén. Phép nhan hai ma tran c6 thé thuc hién boi
ham MMULT. Cu thé Ia:
e Danh khéi F3:F5 cho vecto vé phai b, khdi F7:F9 cho vecto nghiém x.
e Chon khéi F7:F9 +— Lap ham = MMULT(B7:D9,F3:F5) — Ctrl + Shift — Enter.
Excel cho tanghiém x = 1,y = —2,z = 3 (xem Hinh 2).
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F7 - Jo | {=MMULT(B7:D9,F3:F5)} e
.-5. B c D E F o
1 |wWidu 2. Gidi hé& phwong trinh theo phwong phiap ma tram
2
3 1 2 3 =1
£ Lt 3 1 2 b 7
= 1 -1 -1 o
o]
r -1 1 -1 I 1_'
= -1} -5 A -7 x _>
9 4 -3 5 =

Hinh 2. Ma trdn nghich dao va nghiém ¢ Vi du 2 dung MINVERSE va MMULT

Dung Excel ciing c¢6 thé tim duoc gia tri riéng va vecto riéng cliia ma tran ddi xing.
Tuy nhién, véi ma tran tiy ¥, ta phai sit dung phan mém Maple.
2.2.3. Sur dung Excel cho Toan Tai chinh

Gia tri hién tai rong NPV va hé sb hoan vbn ndi bo IRR rat can thiét voi nganh Tai
chinh ciing nhu Kinh té n6i chung. Ching ta xét thu tuc théng qua vi du sau.

Vi du 3. Mét du an bo ra 150 tri¢u dau tw ban dau va du dinh thu vao 36, 40, 34, 108,
192 (triéu) & cac nam tiép theo. Tim NPV va IRR biét rang ti 18 chiét khau muc tiéu 1a 26%.

Truéc hét, theo dinh nghia,

108 192

1.261 + 1.262 + 1.263‘+ 1.26% -I_’1.26,5 o

Trong sheet ta lap cot (dong), phan tir dau la 1ai suat, tiép theo 1a chi phi ban dau dé
dau &m, rdi d&én thu nhap timg nam trong vong doi dy an (Hinh 3, cot C).

NPV = —150 + = 24.07

A B C D E e

1

2 Ty 1& chi&t kh&u 0.26 | |
3 Chi phi ban d&u -150 -150
4 Thu nhip nadm tha 1 36 36
5 Thu nhap nam the 2 A0 a0
3 Thu nhap nam the 3 34 34
ri Thu nhap nam tha 4 108 108
=] Thu nhip nam thi 5 192 192
9 424,07 |=1rRR{E3:ES, 0.15}| |

Hinh 3. Tinh NPV va IRR cza dong tién ¢ Vi du 3

Dé con tro vao 6 xuit két qua (¢ day 1a C9), 1ap ham NPV theo cl phép:

= NPV(l4i suat, thu nhap lan dau : thu nhap 1an cudi) + Chi phi ban dau (dé dau am)
+— Enter. Cu thé nhu sau:

[= NPV] — [ (] — [Kich con tré vao 6 ti 1& chiét khau (C3)]

> [,] + [B6i den dit liéu doanh thu (tir 6 C4 dén 6 C8)]

> [) ]+ [ +] ~ [Chi phi ban dau (C4)] — [Enter].

Ta dugc $24.07, mot gié tri duong: Nén dau tu vao du &4n nay.

Bay gio tim IRR. Theo dinh nghia, IRR 12 14i suit r sao cho
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192
A+l @+ T

Ta lap dit liéu nhu & cot E Hinh 3. Dé con tré vao 6 xuét két qua E9, 1ap ham IRR theo
cl phap:

= IRR(Chi phi dau (E3) : thu nhap cudi (E8), gia tri uéc doan r,) — Enter.

Nhan dugc IRR = 31.61% = 32% > 26%, ta s& dau tu vao du an nay.

Gia tri 1, gan IRR thi co hoi tim duoc nghiém Ién; khi khéng biét r,,, mac dinh 12 0.1.
2.2.4. Sir dung Excel cho Xac sudt Thong ké

Tuy khong phai 1a phan mém chuyén vé théng ké nhung Excel dép tmg dugc nhiing
nhu cau giang day. Phan mém nay cé nhiéu ham thdng ké nhu AVERAGE, CONFIDENCE,
CORREL, TREND... Tuy nhién, dé thuan logi nam bit, vé co ban, chiing tdi khdng dung cac
ham, c&c cau lénh ma chi ding cac menu. Néu trong menu Data chua ¢ chirc ning phan
tich dir liéu (Data Analysis), ta tao 1ap chirc nang nay nhu sau:

File — Option — Add-ins.

Béang “Add-Ins” hi¢n ra. Trong 6 Manage ctuia bang nay, chon Excel Add-Ins — Go.

“Add-Ins” hién ra, chon “Analysis ToolPak” — OK. Hién 1én Data Analysis.

Excel cho phép xéc 1ap biéu db hinh cot, histogram, tim cac thong ké mé ta nhu trung
binh mau %, phuong sai mau s2, khoang bién thién (i, Xmay), Khoang tin cay, hé sb
tuong quan r(x, y), sinh s6 ngau nhién, 1am tron mi. Phan mém ciing cho phép tién hanh
kiém dinh gia thuyét dung hai mau nhu kiém dinh Z (z-Test: Two Sample for Means), kiém
dinh T khi hai phuong sai bang khau (t-Test: Two-Sample Assuming Equal Variances), kiém
dinh T khi hai phuong sai khac nhau (t-Test: Two-Sample Assuming Unequal Variances),
kiém dinh T cho dit liéu cap (t-Test: Paired Two Sample for Means) (To, 2021, p.248-261).

Trong khudn khé bai viét, ching toi hudng dan kiém dinh T tir mot mau va phan tich
hdi quy bai vi can c6 mot s6 cha y dic biét.

a) Kiém dinh T tir mét mdu

That tiéc, Excel khong dua ra chuong trinh con dé kiém dinh gia thuyét tir mot mau.
Tuy vay, trong trudng hop phuong sai chua biét, mau rdt tir phan bd chuan hozc tir phan bd
bat ki va kich thudc mau 16n thi c6 thé si dung kiém dinh T véi dit liéu cap, hoic kiém dinh
T vé6i hai mau c6 phuong sai khac nhau: Chi viéc chon bién thi hai 1a bién hing sb p, can
so sanh, kich thuéc mau cua bién nay bang kich thudc mau cia bién da cho.

0=-150 +

Vi du 4. Bé kiém tra chay bo c¢6 1am giam nhip tim hay khong, 9 ngudi tinh nguyén
da tham gia vao chuong trinh thur nghiém kéo dai 1 thang. Nhip tim trudc va sau thir nghiém

nhu sau:
Trudc 74 86 98 102 78 84 79 70 81
Sau 70 85 90 110 71 80 69 74 74

Vi mirc ¥ nghia @ = 0.05 c6 thé coi rang nhip tim trung binh trudc khi thir nghiém
16n hon mtrc 75 hay khong?
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Két qua phan tich dung kiém dinh T véi dir liéu cip va kiém dinh T khi hai phuong sai
khac nhau thé hién & Hinh 4. Nhu vy, ca hai phuong phap cho ra cing két qua.

Trrdc Mirc t-Test: Paired Two Sample for Means t-Test: Two-Sample. Ass. Unequal Variances

T4 75
Bo 75 Truwrdc NMurc Trurdc Nuc
o8 75 Mean 83.5506 TS5 MMean 83.5356 75
102 75 Variance 111.028 o Variance 111.028 o
78 75 Cbservations 9 9 Observations 9 9
a4 75 Pearson Correlation H#DIW /0! Hypothesized Mean Diff. o
79 75 Hyp. Mean Difference o df 2
70 75 df 8 t Stat 2.4359
81 75 t Stat 2.4359 B(T==t} one-tail O.02048
P(T==t} one-tail 0.0204 t Critical one-tail 1.8595
t Critical one-tail 1.8595 P(T==t} two-tail 0.0408
B T==t} two-tail 00408 t Critical two-tail 2.3060
t Critical two-tail 2.3060

Hinh 4. Két qua kiém dinh T cho dit liéu nhip tim
Vi P-gia tri mot phia 12 0.0204 < 0.05, ta bac bo gia thuyét, va két luan rang nhip tim
cua nhirng nguodi tham gia thtr nghiém cao hon muc 75.
b) Phan tich hai quy
Chung ta thuc hién nhu sau:

e Data Analysis — Regression — OK.

e Dit con tré vao hop Input Y Range rdi bdi den bién phu thugc (ca tén bién).

e Dit con tro vao hop Input X Range rdi chon céc bién doc lap (ca tén bién).

e Chon Labels, dong dau cua di liéu duoc nhan dang 1a tén cac bién.

e Néu muébn phuong trinh hdi quy c6 hang sb, dé tring muc Constant is Zero.

e Do tin cdy mic dinh 12 95%; néu mudn thay ddi, chinh & 6 Confidence Level.

e Mubn dé két qua phan tich & 6 bét dau nao d6, ta chon Output Range, dit con tro ¢
hop tréng bén canh, réi dit con tro & 6 mudn dé két qua. Mudn hién phan du chon Residuals.
Lam twong tu V6i d6 thi phan du (Residual Plot), phan du chuan héa (Stand. Residuals),
duong héi quy (Line Fit Plot) +— OK.

Bdang 1. Diz liéu loi nhudn cong ti

STT Leginhuiany Gia x4 Chi phi quan li x, Chi phi ban hang x5
1 527 0.450 30.2 20.3
2 537 0.520 32.1 21.2
3 541 0.550 28.7 22.1
4 532 0.555 28.6 24.1
5 550 0.525 31.2 26.3
6 554 0.540 28.7 27.4
7 547 0.560 29.3 23.5
8 559 0.575 34.1 24.7
9 562 0.580 34.5 24.6

Vi du 5. Loi nhuan y caa cong ti phu thudc vao gia san pham x,, chi phi quan Ii x,,
chi phi ban hang x; nhu & Bang 1 (don vi: triéu VND). Lap phuong trinh héi quy, du béo
loi nhuan khi x; = 0.500, x, = 35, x3 = 25.

Ta nhan duoc bang tom tat, phan tich ANOVA:
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Regression ~ Multiple R R Square Adj. R Square é:_?gr Observations

Statistics

0.9236 0.8531 0.7649 5.8544 9
ANOVA
df SS MS F Sig. F

Regression 3 994.85 331.62 9.68 0.016

Residual 5 171.37 34.27

Total 8 1166.22

va bang phan tich cac hé so:
Coeff. Stand. Error  tStat P-value Lower 95% Upper 95%

Intercept  353.98 36.698 9.646 0.000 259.64 448.31
X; 94.19 64.833 1.453 0.206 -12.47 260.85
X5 2.42 0.941 2.575 0.050 0.00 4.84
X3 2.77 1.056 2.624 0.047 0.06 5.48

Véi mé hinh goc, phuong trinh hoi quy 1a

y = 353.98 + 94.19%x, + 2.42x, + 2.77x5.

Tir day tinh duoc du bdo $(0.500, 30, 25)) = 543.05.

Luu ¥ rang R? = 0.8531 la gié tri kha 16n. P-value cho bién x; bang 0.206, Ién hon
nhiéu mirc quy dinh 0.05, P-value cta cac bién khac déu khong vuot mic 0.05. Tir d6, hé s6
cua bién x; khac khong khong co ¥ nghia, c6 thé bo qua bién nay va giit cac bién khéc trong
phuong trinh hdi quy. Chdng ta nén phan tich md hinh chi c6 bién hing sé, x, va x5. Khi
d6, phuong trinh hoi quy 13

y = 372.621 + 2.841x, + 3.582xs.

Tir day tinh dwoc du béo $(0.500,30, 25)) = 547.41.

2.2.5. Si dung Excel cho Quy hoach Tuyén tinh

O l1an 1am viéc dau tién ta can b6 sung chirc nang Solver nhu sau:

File — Options — Add-ins.

Bang “Add-Ins” hién ra. Trong 6 Manage cua bang nay, chon Excel Add-ins — Go.

Cura s6 “Add-Ins” hién ra, chon “Solver Add-Ins” — OK.

Chung ta thuc hién thu tuc gidi thong qua vi du sau day.

Vi du 6. Giai bai toan quy hoach tuyén tinh

F = 8x; + 6x, » Max
4x, + 2x, < 60

véi cac rang budc 2x; + 4x, < 48
X1,%x, = 0.

Céc budc tién hanh giai trong Excel nhu sau.
Budc 1: B6 tri dit liéu. Chung ti khuyén nghi nhur & Hinh 5.
Budc 2. Bién cong thirc vao céac 6 chira bién.
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Viéc st dung ham tong SUM, ham tong cac tich SUMPRODUCT rét ¢6 loi khi sé bién
I6n. Ching han, dé gan ham muc tiéu F = 8x, + 6x, vao 6 E3, ta dat con tré vao 6 E3 rdi
nhap:
= SUMPRODUCT(B3 : C3,B4 : C4) +— Enter.
Budéc 3: Gan cac tham sb
e Ditcon tré vao 6 ham muc tiéu E3 +— Data/Solver. Hién hop thoai cac tham sb Solver
Parameters.
e Chon Max vi bai todn caa ching ta can tim cuc dai ham muc tiéu.
e Dit con tré vao hop By Changing Variable Cells — Chon khéi B3 : C3.
e Nhap céc rang budc: Trén hop Subject to the Constraints chon Add.
e Vi tit ca c4c bién khdng &m, chon Make Unconstrained Variables Non-Negative.
e Chon phuong phap giai la Simplex LP.
e Chon Solve, s& nhan dugc bang két qua Solver Results.
e Trong Solver Results chon Keep Solver Solution — Reports — OK.
Tir bang két qua o Hinh 5, x; = 12, x, = 6, Eyq = 132.

o B c [, E F =
1 widus
2 |Bign sd ®1 ®2 F
3 12 o I 132_'
A4 |HE s8 ham muc ti&u =2 o
5
6 Ma tran hé sa VE trai Quamn hé WwE phai
7 R1L 4 2 20 == a0
8 R2 2 £ a8 <= A5

Hinh 5. Bé tri dé liéu va két qua trong bang tinh Excel cho Vi du 6

Trén co s& bai toan quy hoach tuyén tinh, giai bai toan van tai trudng hop can bang
(hoic khong can bang) thu phat ciing rat thuan loi khi dung Excel. Luu y rang can tan dung
loi thé cua ham SUM, SUMPRODUCT ciing nhu tinh ning 13p lai cong thtc theo hang, theo
cot (To et al., 2020, p.186-188).

Excel 2016 cho phép x li tgi 200 bién. N6 ciing cho phép giai bai toan quy hoach phi
tuyén: Khi ham va cac rang budc tron thi chon GRG Nonlinear, tréi lai chon Evolutionary.
2.3. Nghién ceru thuec nghiém

Chung t6i da thyc nghiém sir dung Excel cho hoc phan Toan Cao cap (3 tin chi) cho
hai 16p nganh Kinh té khoa 72, naim hoc 2021-2022 & Truong Pai hoc Cong nghé Giao thong
Van tai. SV duoc hoc truc tuyén theo dé cuong ciing nhu ndi dung chwong trinh thong
thuong. Ngoai ra, ho dugc khuyén khich 1am tiéu luan, ¢ d6 c6 10 bai tap dang du &n (kho
hon, mdi bai néu day du vé mot vin dé) co sir dung Excel. GV huéng dan phan mém véi
thoi gian rat ngan, chi ¢& 25 phut; ngoai ra, ngudi hoc tu nghién ciu trong gido trinh. Noi
dung todn hoc cua cac dé bai tap khé rong, tir tinh dinh thic, ma tran nghich déo, giai hé
phuong trinh tuyén tinh, giai hé dau vao dau ra Leontief 1 /O, cho dén giai bai toan quy hoach
tuyén tinh (min, max), bai toan van tai can bang hoic khdng can bang thu phat, tim NPV va

382



Tap chi Khoa hoc Trwong BPHSP TPHCM T6 Vin Ban

IRR cia dong tién, bai toan lién quan dén tinh lwong tién phai tra ciia khoan ng theo phuong
thirc du no gidm dan déu véi 14i suit cd dinh ciing nhu véi 13 suat tha néi. O cac bai tap trén,
& cia ma tran, cua sb an... kha 16n dé SV thiy rd vu diém cua may tinh.

SV lam tiéu luan theo nhdm 2 hoic 3 ngudi. Bé khuyén khich, néu két qua bai tiéu
luan dat trong khoang [7, 8), [8, 9), [9, 10], kiém tra giita ki s& dwgc cong thém lan luot 1, 2,
3 diém. SV rat hao hiing véi loai bai tap nay. C6 téi 36 nhdm, gom 98 SV tham gia trén tong
$6 127 SV (ti 1& 77,2%). Biém trung binh 12 = 8.35 vai do léch chuan o = 0.777.

Véi kich c& dir liéu (c& ma tran, sé bién doc 1ap, sé an...) 16n, dé ra lai rat sat véi cac
tinh huéng thuc té, tiéu luan noéi riéng va phuong phap st dung phan mém trong giang day
toan ndi chung di 1am cho SV tin hon vao 1i thuyét toan hoc khé khan, hao himg hon vdi
hoc tap. T4t nhién, GV phai thanh thao phan mém va c6 cam htng truyén thu thi phuong
phap méi dam bao hiéu qua. Kinh nghiém lam tiéu luan vira néu duoc phd bién trong toan
B6 mon Toan va s& duoc trién khai rong hon ¢ cac hoc ki tiép.

2.4. Thach thac va gidgi phap

Tuy da dat dugc nhiéu thanh tyu nhung viéc trién khai giang day ding phan mém vén
con gap nhiéu tré ngai. Kho khan 16n nhat do chuong trinh giang day duoc thiét ké thuong
con nhiéu khiém khuyét, chwa bam sat chuan dau ra, d6i khi coi trong nhitng diéu ther yéu,
giam di nhimg diéu can thiét, chua c6 (hodc khdng cd) thai lwgng cho thuc hanh may tinh.
O nhiing nudc dang phat trién va tiéng Anh khdng 1a ngdn ngi chi dao thi viéc tim hiéu, ap
dung céng nghé thong tin noi chung, thuc hién cac cau Iénh noi riéng s€ gap rao can khong
nho. GV chwa dugc chuan bi vé hoc thuat day du; tam Ii tw man hoac v lai, ngai vuot kho
khé phd bién, ké ca véi gido vién tré. Lép hoc thuong dong, thudng thuong khong dudi 50
SV, phong thuc hanh may tinh thiéu, nhiéu SV khong c6 may tinh... Nhitng van dé trén
khong d& giai quyét trong mot vai nam.

Dé khic phuc, theo (Ochkov & Bogomolova, 2015), “Viéc thuc hién cac phin mém
toan hoc trong qua trinh dao tao doi hoi phai stra d6i cin ban vé noi dung va phuong phap
giang day. Sach gido khoa todn va cac tai liéu lién quan nén duoc viét lai hoac it nhat 1a duoc
xt If lai”. Nha truong nén chia 16p 16n thanh céc 16p nhé & cac gio bai tap, nhat 1a ¢ gio bai
tap thuce hanh. Khang gi bang y chi caa GV ciing nhu ciia ngudi hoc. SV can hiéu rang, dau
tu cho may tinh 1a dau tu hiéu qua, cang sém cang tét. GV va SV déu can nang cao trinh do
ngoai ngi.

3.  Kétluan

Bai viét diém lai tinh hinh day cac HP toan cd sir dung phan mém toén hoc & mot sb
truong DH trong va ngoai nudc. That kho dé quyét dinh phan mém nao phu hop nhét cho
giang day Toan tai mot HP cu thé cua mot khdi nganh cu thé. Tuy nhién, ching toi nhan thiy
c6 thé dung Excel, mot phan mém quen thudc véi SV, GV, sir dung nd hét sirc dé dang, xem
nhu mién phi, dung lugng nhé ma van dap tmg duoc nhimg doi hoi cua nhiéu HP toan trong
giai doan hién nay nhu Pai s6 Tuyén tinh, XSTK, Toan Tai chinh, Quy hoach Tuyén tinh.
Thong qua mot vai vi du cu thé, pham vi tng dung va mot sé kinh nghiém xu i véi phan
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mém nay di duoc dua ra. Tiéu luan véi bai tap du an 1a hinh thac tét dé thuc hanh phan
mém. Khi trinh d6 st dung phan mém cua GV nang 1én, nhét 1a khi doi hoi phai co dau ra
dat chat luong dinh cao thi viéc trién khai cac phan mém chuyén sau hon nhu MATLAB,
Maple... ma cac truong ¢ thir hang cao dang dung 1a can thiét.

GV va lanh dao bo mon can nhanh chéng thay ddi quan diém, thai 6 véi phan mém,
tir d6 chinh sira dé cwong, chuong trinh, sach gido khoa va tai liéu lién quan. Nha truong can
c6 phong thi nghiém may tinh du ding, can chia 16p thanh nhiéu I6p nho trong gio bai tap
thuc hanh. SV can mau chong cd may tinh cho du véi cdu hinh thip. Puoc vdy, ching toi
tin rang viéc trién khai stir dung phan mém trong giang day c6 thé duoc thuc hién, chit luong
dao tao s€ duoc nang lén.

% Tuyén bé vé quyén loi: Tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

The implementation of mathematical software, applying them flexibly and effectively in each
course is spread to different levels with very different perspectives and perceptions. The paper
reviews the situation of teaching Maths related to software in some universities at home and abroad
and points out that in the current educational context of Vietnam, besides specialized software such
as MATLAB or Maple, Microsoft Excel is the software that meets the requirements of many math
courses (except Calculus). Some experiences using Excel for Linear Algebra, Probability and
Statistics, Financial Math, Linear Planning were also dicussed. The results from a small-scale
experiment helped draw some lessonsand potentials of Excel for teaching mathematics. Some
recommendations related to teachers' and leaders' perceptions of software in teaching and
classroom organization are presented.
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