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T om tit: Trong boi canh chuyén doi sd va doi méi gido duc, viéc tich hop phdn mém gido duc vao viéc gzang day toan
& cdp dé dai hoc khong chi la mot nhu cau thiét thue ma con la mét cach tlep cdn chién lwpc dé ning cao chat hrong gidang
day va sw tham gia cua nguoi hoc. Baz bdo nay phdn tich cdc vai tro, tiém ndng va phirong phdp tiép cdn phmmg phap
Iudn dé két hop cdc cong cu phan mém vao viéc giang day todn cho sinh vién ky thudt. Dya trén cdac ly thuyet sw pham va
kinh nghiém thuec té, nghzen clbu dé xudt mot phu’o’ng phap 6 cdu triic gom nam bude dé tich hop phan mém hiéu qud vao
viéc giang day todn & cdp dé dai hoc. Khung dé xudt nhdn manh vao viéc hoc tdp ldy ngwoi hoc lam trung tam, thiic ddy
gidi quyét van dé dic ldp va tang cwong kha ndang triec quan héa, tinh tiong tdc va cd nhan héa cdc trai nghiém hoc tap.

Tir khoa: Giang day toan hoc, gido duc dai hoc, chuyén déi s6, hoc tdp chu dong.

SOFTWARE-SUPPORTED TEACHING METHOD
IN UNIVERSITY MATHEMATICS

Abstract: In the context of digital transformation and educational innovation, integrating educational software into
teaching mathematics at the university level is not only a practical necessity but also a strategic approach to enhance
instructional quality and learner engagement. This paper analyzes the roles, potentials, and methodological approaches to
incorporating software tools in teaching mathematics to engineering students. Based on pedagogical theories and practical
experiences, the study proposes a structured, five-step methodology for effective software integration in teaching university-
level mathematics. The proposed framework emphasizes student-centered learning, fosters independent problem-solving,

and enhances visualization, interactivity, and personalization of learning experiences.
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I. PAT VAN PE

Toan hoc giit vai tro then chdt trong qué trinh
dao tao k¥ su, vi day khong chi 1a mon hoc cong
cu ma con 14 nén tang cta toan bo tu duy ky thuat
va khoa hoc. Pdi V(’yi sinh vién nganh kS/ thuat,
toan hoc 1a chiéc cau ndi gitra Iy thuyet va ing
dung thuc tién. Nhung kién thirc vé giai tich, dai
sd tuyén tinh, xac suit thong ké, phuong trinh vi
phan hay toan roi rac déu duoc van dung dé mo
hinh hoa cac hién tugng vat 1y, phan tich hé théng
ky thuat, xtr 1y tin hiéu, thiét ké va t6i uu hoa quy
trinh san xuat. Chang han, trong nganh co khi,
toan hoc dugc dung dé mé phong chuyén dong
va tinh todn ung sut; trong nganh dién, nd ho tro
phan tich mach, diéu khién tu dong va xur ly tin
hi€u; con trong cong ngh¢ thong tin, toan hoc la
6t 131 cua thuét toan, ma hoa va tri tué nhan tao.

Hon nfira, viéc giang day todn hoc giup sinh
vién phat trién tu duy logic, kha nang phan tich
van d& mot cach hé théng va tiép can cac giai phap
ky thuat mot cach sang tao. DPay la nhiing ky nang
quan trong ddi véi mot k¥ su khi phai ddi mat véi
céc bai toan thiét ké phuec tap, yéu ciu do chinh
xéc cao hodc doi hoi d6i méi cong ngh¢. Bén canh
do, toan hoc hién dai cling trang bi cho k¥ su kha
nang str dung cac cong cy tinh toan tién tién, phan
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mém mo phong va k¥ thuat sé — nhitng yéu t6
khong thé thleu trong bbi canh cong nghiép 4.0 va
chuyén di s6 hién nay.

Ngoai vai tro chuyén mon, viéc hoc todn con
gop phén rén luyén sy kién nhan, chinh xac va
tinh than hoc tap subt doi cho sinh vién ky thuat.
N6 tao nén mot nén tang tu duy vimng chéc, giup
ky su dé dang thich nghi v6i nhitng thay do6i
nhanh chdong ctia cong nghé va khoa hoc hién dai.
Vi viy, c¢6 thé khang dinh riang giang day toan hoc
trong chuong trinh dao tao k¥ su khong don thuan
la truyén dat kién thirc, ma 1a qua trinh hinh thanh
tu duy khoa hoc, nuéi dudng nang lyc sang tao va
chuan bi cho ngudi hoc hanh trang vimg chic dé
tr¢ thanh nhitng k¥ su gioi, dap tng duoc yéu ciu
ctia thi truong lao dong trong nude va qudc té.

Bai b4o nay nham muc tiéu phan tich vai tro, tiém
ning va cac phuong phép tich hgp phan mém trong
qua trinh day hoc toan hoc ¢ bac dai hoc. Trén co
so tong hop co so 1y luan, thuc tién Gng dung va
mot s6 mo hinh trién khai tiéu bi€u, bai bao dé xuat
dinh hudng str dung phﬁn mém nhu mét thanh t cta
chién lugc d6i moi phuong phap day hoc toan theo
hudng lay ngu0’1 hoc 1am trung tAm, phtt hop véi bbi
canh chuyén doi sb trong giao duc dai hoc hién nay.
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IL. NQI DUNG NGHIEN CUU

2.1. Hiéu qua cia viée sir dung phin mém
vao qua trinh gidng day Toan hoc & bac dai hoc

Trong nhiéu thap ky qua, phuong phap gido
duc truyén thong, dic biét trong linh vuc giang
day mon Toan, da trd thanh chu dé tranh luan soi
ndi giira cac nha gido duc hang dau. Mot trong
nhitng mdi quan ngai dang cha ¥ 1a sy suy giam
tu duy toan hoc va logic ¢ sinh vién — nhiing nang
luc von dugc xem 1a nén tang cho viée tiép thu
kién thic & nhiéu linh vuc khéc. Trude thuc trang
nay, nhidu chuyén gia khang dinh ring viéc hién
dai hoa phuong phap glang day toan hoc khong
chi 13 yéu cau cap thiét nham nang cao hiéu qua
hoc tap, ma con dong vai tro then chét trong vi¢c
thiic ddy su phat trién xa hoi trong ky nguyén sb.
Viéc doi méi ndi dung va hinh thirc giang day toan
hoc, két hop v6i cac cong cu cong ngh¢ hién dai,
duoc cho la s€ khoi day niém hirng thu hoc tap,
ddng thoi nang cao ning luc tu duy phan bién va
giai quyét vin dé cuia sinh vién — nhiing k¥ ning
thiét yéu trong thé ky 21.

Trong bbi canh d6, can thiét st dung cac
chuong trinh phan mém phuong phap va hé thong
da phuong tién tuong tdc mot cach hiéu qua. Sy
phat trién ctia cong nghé thong tin va cong nghé
gido duc hién dai ciing v6i nhu cau sir dung phan
mém phuong phép trong giang day ngay cang trd
nén cap thiét.

Viéc tich hgp phan mém vio qua trinh giang
day Toan hoc & bac dai hoc mang lai nhiéu loi ich
thiét thuc, gop phan ning cao hiéu qua va chét
lugng gido duc. Cu thé:

- G6p phan 1am phong pht va sinh dong hoa
qua trinh hoc tap thong qua kha nang da dang hoa
hinh thtrc trinh bay va tuong tic ma cong nghé
hién dai mang lai, ttr d6 tdng cudng sy hing tha
va cht y cia nguoi hoc.

- Tang cuong hi¢u qua cua phuong phap hoc
truc quan, cho phép khai thac téi da tai liéu hinh
anh, d6 hoa, giup sinh vién dé dang tiép can va
linh hoi tri thirc. Dong thoi, sinh vién duoc hd trg
trong viéc truy cdp va khai thac cac ngudn hoc
lidu tryc tuyén, khuyén khich tinh than ty hoc va
khém pha.

- Tao diéu kién c4 nhan hoa viéc hoc thong qua
hé thdng bai tap phan bac, cho phép sinh vién lya
chon nhip d¢ va cach thic hoc phu hop véi kha
nang ca nhan, tr d6 nang cao dong luc ndi tai va
hinh thanh cam xtc tich cuc d6i véi viée hoe tap.

- HO tro phat trién k¥ ning ty danh gia va tu
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duy phan bién théng qua co ché phan hoi tyr dong,
gitip sinh vién nhan dién va diéu chinh sai sot
trong qua trinh hoc tap.

- Thuc day nang lyc nghién ctru doc lap thong
qua céac hoat dong mo phdng, thuc hién dy an,
thiét k& bai trinh bay va cac san pham sang tao,
gop phan hinh thanh tu duy sang tao va kha nang
g dung kién thirc vao thuc tién.

Viéc ing dung cong nghé thong tin va cac phan
mém hd trg giang day da duoc chimg minh 1a yéu
t6 quan trong trong viéc gia ting dong luc hoc tap
cua sinh vién, dédc bi¢t la trong moén Toan — mdt
mon hoc thuong bi xem la kho khan va triru tuong.
Céc cong cu cong nghé khong chi gop phan minh
hoa cac khai niém triru tuogng mot cach truc quan,
ma con tao diéu kién cho sinh vién tuong tac voi
ndi dung hoc tap theo hudng ca nhan hoa. Diém
noi bat ctia viéc tich hop cong nghé vao qué trinh
day hoc 1a khéa nang ton trong tinh doc l1ap va nhip
do hoc tap riéng cua tung sinh vién, thay vi ap
dat hay ép budc. Thong qua do, sinh vién dugc
khuyén khich khdm pha kién thirc mot cach chi
dong, phat trién tu duy phan bién va k¥ ning giai
quyét vin dé trong moi tru’()’ng hoc tap linh hoat
va giau tinh hd trg. Day 1a tién dé quan trong cho
viéc nang cao chat lugng day va hoc Toan trong
bdi canh gido duc hién dai.

2.2. Pé xuit cic buéc thue hi¢n phwong
phap sir dung phan mém trong giang day toin
dai hoc

Viéc tich hop phin mém khéng chi gop phan
nang cao hiéu qua truyén dat kién thirc ma con tao
diéu kién dé nguoi hoc phat trién tu duy tryc quan,
kha nang mo phdng, g1a1 quyét van dé va sang tao
hoc thuat. Tuy nhién, dé viéc str dung phan mém
dat hi¢u qua thuc sy trong mai truong gido duc dai
hoc, can c6 mot quy trinh t6 chire day hoc chat chg,
khoa hoc va phut hop véi ddi tuong sinh vién.

Tac gia dé& xuat mot quy trinh gdm cac budc
cu thé nham trién khai hiéu qua phuong phap tich
hop phan mém trong giang day Toan hoc ¢ bac dai
hoc. Céac budc dugc xay dung trén co s& két hop
1y luan day hoc hi¢n dai va kinh nghi¢m thyc tién,
v6i muc tiéu hd trg giang vién trong viée thiét ké,
td chuc va danh gia hoat dong day hoc mdt cach
chu dong, linh hoat va hi¢u qua.

Buoc 1: Xac dinh muyc tiéu giang day va ngi
dung phu h0’p véi phan mem

Trude hét, giang vién can xéac dinh 6 muyc tiéu
bai hoc — kién thurc, k¥ nang, va thai do ma sinh
vién can dat duoc. Trén co s& do, lua chon ndi
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dung toan hoc phu hop dé tmg dung phan mém,
dic biét 1a cac chu dé yéu cau truc quan hoa, tinh
toan phirc tap hodc can sy tuong tic cao nhu giai
tich, dai so tuyén tinh, phuong trinh vi phan, xac
sut thong ké ...

Bueée 2: Lia chon phan mém phii hop

Viéc lua chon phﬁn mém phai dua trén tinh
nang, kha nang mo6 phong, muc dg than thién véi
ngudi ding va tinh su pham. Mot s6 phan mém
phd bién trong giang day toan dai hoc gom:

- GeoGebra (tryc quan hinh hoc, dai sé)

- Matlab (giai tich sb, xtr Iy dir liéu)

- Maple / Mathematica (tinh toan biéu thirc dai
s0, giai phuong trinh)

- Desmos, Wolfram Alpha (hd trg d thi va giai
toan tryc tuyén)

Viéc lua chon phﬁn mém can duoc can nhéc
trén co s& phu hop véi ndng luc sir dung cong
nghé ciia giang vién va dic diém cua dbi tugng
ngudi hoc. Uu tién nén danh cho cac phan mém
ma sinh vién da co6 kinh nghi¢ém st dung hoac c6
tinh rng dung cao trong linh vuc chuyén mon ma
ho sé& theo hoc & cac hoc ky sau, nhim ting cudng
tinh ké thura, hiéu qua dao tao va kha nang van
dung kién thirc vao thyc tién nganh nghé.

Bueée 3: Thiét ké bai giang tich hop phan mém

Giang vién can thiét ké ké hoach bai hoc sao
cho viéc tich hop phﬁn mém duoc thuc hién mot
cach hop 1y, phu hop véi ting giai doan cuia qua
trinh day hoc. Cu thé, & phan gi¢i thiéu bai, phan
mém c6 thé duge su dung dé minh hoa truc quan
cac khai niém méi, gitip sinh vién hinh dung va tiép
can ndi dung mét cach sinh dong hon. Trong qua
trinh giang day, phan mém dong vai trd hd trg tinh
toan, moé phong va phan tich, qua do gitip gidng
vién trinh bay kién thirc mot cach hidu qua, dong
thoi tao diéu kién cho sinh vién tuong tac sau voi
ndi dung bai hoc. O phﬁn luyén tap, sinh vién c6 thé
st dung phﬁn mém dé giai bai tap, thuc hanh thao
tac va kiém tra két qua, gop phan phat trién ky ning
van dung va tu duy phan bién. Cudi cung, trong
phﬁn két thuc budi hoc, phﬁn mém c6 thé duoc khai
thac nhu mot cong cu danh gia, hoac hd trg sinh
vién ty kiém tra va cing cd kién thirc da tiép thu

Buoc 4: T6 chire day hoc co su dungphan mém

Viée to chic giang day can duogc trién khai
theo diing ké hoach da thiét ké, trong d6 két hop
linh hoat gilra phuong phéap giang giai cua giang
vién va hoat dong twong tac truc tiép ciia sinh vién
v6i phan mém hd trg hoc tap. Qua trinh nay khong
chi gitp cung cb kién thirc ma con tao diéu kién

dé sinh vién chu dong thao tac, quan sat va phan
tich két qua tir phan mém. Dong thoi, giang vién
can khuyén khich sinh vién tham gia trao d6i, thao
luan nhoém va dat vin dé dya trén cac tinh huéng
phat sinh tir qué trinh tuong tac cong nghé. Viéc
nay gop phan hinh thanh méi truong hoc tap mang
tinh kham ph4, trong do6 sinh vién dugc tao diéu
kién dé phat trién tu duy doc 1ap thong qua cac bai
toan thuc tién va tinh hudng mo, tir d6 nang cao
nang luc phan tich, phan bi¢n va van dung kién
thirc vao boi canh cu thé.

Buoc 5: Danh gia két qua hoc tdp va hiéu qua
phuwong phap

Viéc danh gia hi€u qua cta qua trinh giang day
tich hgp phan mém can duoc thyc hién thong qua
nhiéu hinh thirc, bao gém kiém tra kién thuc, danh
gia san phém hoc tap hoac du an hoc tap co6 ting
dung phﬁn mém. Bén canh do, viéc thu thap phan
hdi tir sinh vién vé trai nghiém hoc tdp, mic do
kho khan vé mat ky thuat, ciing nhu mirc do hd
trg thyc tién ciia phan mém 1a co s& quan trong
dé danh gia tinh phu hop va hiéu qua ctia cong cu
dugc str dung. D li€u thu dugc can duoc phan
tich mot cach hé théng nham nhén dién nhitng vu
diém ndi bat ciing nhu cac ton tai trong qua trinh
trién khai day hoc. Tir 46, giang vién c6 thé rit ra
bai hoc kinh nghiém, déng thoi thue hién cac didu
chinh va cai tién can thiét cho cac hoc ky tiép theo
nham nang cao chat lwong giang day va hiéu qua
hoc tap cua sinh vién.

Xét vi du:

Minh hoa cho bai todn tim cuc tri trong quy
hoach tuyén tinh:

Tim x, y dé: f(x,y) =

véi céc diéu kién:

x +4y <1000

2x +2y <1600

x>0,y>0

Trong nghién ctru nay, cong cu MuPAD trong
modi truong MATLAB dugc st dung nhu mdt
phuong tién hd trg giang day va phan tich toan
hoc. Cong cu nay khong chi cho phép thuc hién
cac phép tinh ky hiéu nham xéc dinh nghiém mot
cach chinh xac ma con hd trg biéu dién tryc quan
cac doi tuong todn hoc nhu mién rang budc va
ham muc tiéu. Nho kha nang két hop giita tinh
toan ky hiéu va truc quan hoa, MuPAD glup sinh
vién dé dang ‘quan sat va hiéu rd hon rn01 quan
hé gilra cac yeu t ctia bai toan, tir do tlep can ndi
dung hoc tdp mot cach truc quan va hiéu qua hon.
Két qua thé hién trén hinh 1.

x +2y Max
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k := [{x + 4%y <= 1000,
x + 2%y, NonNegative]:
g := linopt::plot_data(k,
plet{g):
linopt::maximize (k)

(=,

2%x + 2%y <= 1600},

¥l):

Maximize x + 2%y

OPTIMAL, [x= 2200, _ 2001 2600
S Rl B i S |

Hinh 1. Biéu dién truc quan két qua bai toan tim cuc tri bang cong cu Mupad cta Matlab

Mién rang budc chinh 1a phin mau do, ham
muc tiéu chinh 1a cac dudng thing song song voi
phuong trinh x+2y. Tu d6 minh hoa gia tri 16n
nhét s& 1a mot hodc nhiéu diém nam trén mién
bién gidi han cua rang budc. Trong trudong hop
nay, cuc tri tai mot gia tri 1a 2600/3 twong trng véi
x=2200/3 va y=200/3. Tir két qua d6 thi goi cho
SV céch tim diém cuc trj va kiém tra két qua so
v6i 101 giai bang phuong phap dai sé.

2.3. Phan tich wu diém ciing nhw han ché
ciia phwong phap sit dung phin mém trong
giang day toan dai hoc

Khéng ton tai mot phuong phéap giang day nao
c6 thé dap ung tdi wu cho moi dbi twong nguoi
hoc trong moi bdi canh giao duc. Mdi phuong

phap déu ham chira nhitng vu diém nhat dinh,
ddng thoi cling tiém 4n nhitng han ché néu bi lam
dung hodc van dung khong phu hop. Do do6, viéc
lwa chon phuwong phap giang day can duoc can
nhic dya trén ning luc su pham cia giang vién
cling nhu trinh do nhan thure, k§ nang va dac diém
hoc tap cua sinh vién, nham dam bao sy phu hop
va hiéu qua trong qua trinh t6 chtrc day hoc. Trong
qua trinh trién khai thyc tién, tac gia ciing 3 nhan
dién duge mot s6 vu diém va han ché cua viée sit
dung phan mém trong giang day Toan hoc & bac
dai hoc. Nhirng nhan dinh nay duoc téng hop va
trinh bay trong bang sau nhu mot co s& dé tham
khao va diéu chinh phuong phap day hoc cho phu
hop véi timg tinh hudng cu thé.

Bang 1. Phan tich vu diém ciing nhu han ché ctia phuong phap sir dung phan mém
trong giang day toan dai hoc

- Kich thich sy to mo va sang tao.

Tiéu chi Uu diém Han ché
Hiéu qua gidng day | Tang tinh tryc quan, sinh dfng, d€ hiéu. E;nggaﬁecﬁiorféihgg:%i;? 1522
i 7| - Ho trg mo phong cac khai niém triru tuong. | .
ding cach.
 Téing himg thit hoc todn. C6 thé khién sinh vién hoc thu dong
Dong luc hoc tap j néu khong dugc t6 chic hoat dong

phu hop.

C4 nhan hoa

- Sinh vién c6 thé hoc theo toc dd va cach

- Khé khan trong kiém soat chat

va phan hoi

- Giutp sinh vién ty kiém tra, sua 16i.

viéc hoc hiéu riéng. lugng hoc tap khi hoc ngoai 16p.
Tuong tac - Phan mém cung cép phan hoi tirc thoi. | C6 thé lam gidm tuong tdc nguoi -

nguoi gitia giang vién va sinh vién.

Phat trién k§ ning
cong nghé

- Trang bi k¥ ning st dung cong cu sd —
can thiét trong thoi dai so.

Gay kho khédn cho ngudi hoc/giang
vién khong ranh cong nghé.

Co s ha tang va
thiét bi ho tro

Tan dung duoc loi thé ctua cong nghé
hién dai trong giang day.

Phu thudc nhiéu vao diéu kién vat
chat, thiét bi, phan mém va duong
truyén 6n dinh.
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II. KET LUAN

Viée tich hop phian mém vao giang day toan
hoc ¢ bac dai hoc 12 mot xu hudng tat yéu trong
bdi canh chuyén ddi s giao duc, gop phan nang
cao hi¢u qua day hoc, tang tinh truc quan, tuong
tac va ca nhan hoa qué trinh hoc tap. Bai viét da
d@é xuit quy trinh trién khai gdm nam budc cy thé,
gitip giang vién to chirc hoat dong day hoc mot

TAP CHI TAM LY - GIAO DUC

cach khoa hoc va linh hoat. Tuy nhién, dé phuong
phap nay phat huy hiéu qua, can lya chon phan
mém phu hop véi trinh d6 ngudi hoc va niang
luc su pham cua giang vién, dong thoi bao dam
diéu kién k¥ thuat va ha tﬁng ho tro. Viéc tiép tuc
nghién ctru va ung dung thyc tién s& gép phan
hoan thién va m¢é rdng mo hinh giang day hién dai
nay trong gido duc dai hoc.
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