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Tém tit: Bai bdo nay trinh bay két qua nghién ciru nham gidi quyét nhitng théach thirc trong viéc gidng
day va hoc tap mon Todn tai Truong Dai hoc PCCC thong qua viéc thiét ke, xday dung bo cong cu day hoc
tich hop vmg dung céng nghé thong tin. Nghién ciru dd phat trién thanh cong mot hé thong cdc gidi phdp
chuyén biét, sir dung cdc phan mém phit hop cho tirng hoc phan trong tdm: cdc mé hinh mé phong dong trén
GeoGebra dwoc xay dung dé truc quan hoa cac khai niém troeu twong cua Giai tich; cac thi nghiém do duoc
thiét ké dé minh hoa quy ludt ngdau nhién va giip sinh vién tiép can khdi niém xdc sudt thong qua thong ké va
cdc céng cu trén nén tang Microsoft Excel dwoc phat trién dé tw dong héa viéc trinh bay 10i gidi tw dong chi
tiét theo tirng burde cho cdc bai todn thong ké phire tap. Két qua ciia nghién ciru la mét bg cong cu day hoc
dong bd, khéng chi hé tro giang vién déi méi phieong phdp gidng day ma con tao diéu kién dé sinh vién tiép
cdn kién thivc mét cach chi déng, truc quan va hiéu qud, qua dé gp phan néng cao chdt lwong dao tao tai
nha truong.

Tir khod: cong cu day hoc, Todn cao cdp, Xdc sudt thong ké, GeoGebra, Microsoft Excel, truc quan
hoa, thi nghiém do, bai gidi tu dong.

Abstract: This paper presents the findings of a study aimed at addressing challenges of teaching and
learning Mathematics at the University of Fire Prevention and Fighting (UFPF) through the design and
development of an integrated instructional toolkit incorporating information technology. The study
successfully developed a system of specialized solutions using appropriate software for each core course:
dynamic simulation models in GeoGebra were created to visualize abstract concepts in Calculus; virtual
experiments were designed to illustrate random phenomena and support students’ comprehension of
probability concepts through statistical exploration; and tools on the Microsoft Excel platform were
developed to automate the step-by-step presentation of detailed automatic solutions for complex Statistics
problems. The research outcome is a unified teaching toolkit that not only supports instructors in innovating
their teaching methods but also enables students to access knowledge in an active, visual, and effective
manner, thereby contributing to the overall of educational quality at the university.

Keywords: teaching toolkit, Advanced Mathematics, Probability and Statistics, GeoGebra, Microsoft
Excel, visualization, virtual experiments, automated solutions.
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1. it van dé

Toan hoc 1a mdt mon khoa hoc co ban, dong vai
trd nén tang cho nhiéu mén hoc co s& nganh va
chuyén nganh k¥ thuét, bao gdm ca linh vuc phong
chay chira chay (PCCC). Tuy nhién, viéc giang day
va hoc tap mon Toan, dac biét 1a cac hoc phén Toan
cao cép va X4c suét théng ké, tai cac truong dai hoc
ky thuat néi chung va Truong Pai hoc PCCC noi
riéng van con ton tai nhiéu thach thirc.

Cac ndi dung giang day thuong mang tinh han
lam, triru tugng, khién sinh vién gdp kho khan trong
viéc tiép thu va lién hé véi thuc tién. Trong ndi dung
Giai tich: cac khai niém vé ham nhiéu bién, d6 thi
trong khong gian ba chiéu, truong vécto, hay cac mat
cong phirc tap rat khé dé hinh dung néu chi dung
phuong phap dién giai va vé& tay truyén théng trén
bang. Trong ndi dung Xéc suit thong ké: nhiéu dinh
nghia va dinh 1y mang tinh 1y thuyét cao, cac vi du
minh hoa do6i khi chua tryc quan. Qua trinh thuc
hanh céac bai toan udc lugng, kiém dinh lai doi hoi
cac budc tinh toan phirc tap, dé gy nham 13n va tén
nhiéu thoi gian.

Cac nghién ctru gan day cua Rashevska va
cong su [3] chira rﬁ“mg viéc sur dung cac cong cu mo
phong gitip sinh vién truc quan hoa cac ddi tuong
hinh hoc phuc tap, bién nhitng khai niém trtru tuong
trén mit phang va khong gian tré nén song dong,
tuong tac duoc. Do d6, viéc d6i méi phuong phap
giang day c6 su hd tro ciia Cong nghé thong tin 1a
mot yéu cau cap thiét [1], [2]. Thay vi chi st dung
cac phan mém thuong mai c¢6 sin thuong chi dua ra
két qua cudi cing ma khong 1am rd qua trinh tu duy,
chtng t6i nghién ctru va phat trién nhitng cong cu
day hoc duoc thiét ké chuyén biét cho tirng ndi dung,
nham giai quyét triét dé nhitng khé khin cu thé ma
ca giang vién va sinh vién dang d6i mit. Bai bao nay
s& trinh bay mot cach hé théng cac giai phap ma
chung t61 da xay dung.

2. Noi dung nghién ctru va cac giai phap

Bai bao nghién ctru tip trung vao viéc phat trién
mot hé thong cac giai phép cong nghé da dang, mdi
giai phap duoc thiét ké dé giai quyét cac thach thirc
dac thu trong timg ndi dung toan hoc.

2.1. True quan hoa cic khai niém Giai tich

Chung t6i st dung GeoGebra dé thiét ké cac mo
hinh dong hd tro giang day cac nodi dung Giai tich dya
trén khung chuong trinh chuan [4], [5]. Theo Yorganci
[6], GeoGebra gitp sinh vién hinh thanh thai do tich
cuc va ting cuong kha ning tu kham pha kién thic
thong qua viéc twong tac voi cac ddi twong hinh hoc
dong. Ddi véi hoc phan Giai tich, thach thire 16n nhat
13 tinh triru twong cua cac ddi twong trong khong gian.
Giai phap cua ching t6i la xay dung mdt bd cong cu
mo phong trén nén tang GeoGebra, cho phép sinh vién
tuong tac va quan sat cac khai niém todn hoc.

Mé phéng dinh nghia Tich phdn xdc dinh: Dé
lam sang to khai niém tich phan xac dinh, mgt mé hinh
dong da duoc xay dung dé tinh dién tich hinh thang
cong. M hinh cho phép nguoi ding xét mot ham sé
y = f(x) bit ki, vi du f(x) = gxz + 4 trén mot
doan [a, b] tuy y. Sau d9, doan [a, b] nay dugc phan
hoach thanh n doan nho, véi n ¢6 thé diéu chinh béng
mot thanh truot. Cong cu sé tinh va hién thi téng dién
tich cta cac hinh chit nhat xap xi, dwoc tinh theo quy
tac tong tich phan trai va tong tich phan phai. Khi kéo
thanh truot dé ting gia tri ciia N nhu thé hién trong Hinh
1, sinh vién co thé quan sat tryc quan qué trinh hoi tu
clia cac tong ndy vé gia tri ctia tich phan xac dinh. Qua
do, ngudi hoc co thé tiép can mot cach rd rang va truc
quan vé khai niém gi6i han cua tong tich phan.

MO HINH DONG BAI TOAN DINH NGHIA TicH PHAN \ /
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Hinh 1: M hinh déng mé phong dinh nghia tich phén xdc dinh.
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Mo phong vé Tich phan bgi: Tuong tu, cac mo
hinh dong cling dugc xay dung cho bai toan tich phan
bdi dugc mo ta trong Hinh 2. Cac mé hinh nay giup
sinh vién hinh dung vat thé trong khong gian ba chiéu
c6 thé tich can tinh, thay vi chi tuong tugng qua hinh
v& phang, tir d6 hiéu rd hon vé ¥ nghia hinh hoc cua
phép tinh.

MO HINH DONG BAI TOAN TiCH PHAN BOI

Nhap z =f(xy)=0.2 (x* +y*- 1)

Kéo thanh trwot n, dé phan hoach theo chidu Ox.
Kéo thanh trgt n, d8 phan hoach theo chiéu Oy.
Kéo thanh tregt m 8 xéc dinh vi tri hinh chir nhat con trong phan hoach
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Hinh 2: Giao dién tuwong tdc mé phong bai todn tich phan bgi
trong khéng gian 3 chiéu.

2.2. Xdy dung thi nghiém do trong giang day
Xdc suit

Pé bién cac khai niém xac suit vén kho khan
tr¢' nén hiru hinh, bai bao da xay dung cac md hinh thi
nghiém 4o vé tinh tan sd, x4c suét, v& biéu o, ... Mo
hinh nay giup hoc vién hiéu rd hon vé x4c suit cua
céc bién cb, vi du théng qua thi nghiém mo phong
gieo hai "ddng xu" duwoc minh hoa tai Hinh 3. Thi
nghiém 4o nay cho phép hoc vién thuc hién céc phép
thir va quan sat su phan phdi cua cac két qua, tir d6
xdy dung truc quan khai niém xac suat va cac dic
diém cua bién c6 trong khong gian xéac suat.

e

Thi nghiém gieo hai dong xu
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Hinh 3: M& hinh thi nghiém gieo hai dong xu ngdu nhién.

2.3. Xay dung loi gidi tw dong cho cdc bai toan
Théng ké

Giai phap nay nham giai quyét khé khan trong
viéc thuc hién cac quy trinh tinh toan phirc tap va ton
thoi gian ciia mon Thong ké.

Nhdp liéu: Sinh vién chi can nhap céc dit liéu dau
vao clia bai toan vao cac 6 da duoc dinh san trong bang
tinh Excel. Vi du, v6i bai toan udc luong khoang cho
gié tri trung binh tir dir li¢u ghép 16p, sinh vién s& nhap
cac gia tri dai dién cua 10p va tan sb tuong tmg, cling
v6i do tin cdy yéu cau, dugce thé hién trong Hinh 4.

Xk Iy va xudt két qua: Hé théng s& tu dong thuc
hién toan bd cac bude tinh toan can thiét.

Pic diém néi bit: Thay vi chi dua ra mot con )
cudi cing, cong cu sé tao ra mot 101 giai hoan chinh,
duoc trinh bay rd rang theo timg budc chuan muec.
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BAI TOAN KHOANG UGC LUQGNG BOI XUNG CHO TRUNG BINH
TRUGNG HQP €6 MAU LGN (n > 30)
Nhip 56 liéu
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Hinh 4: Loi gidi tw dong theo tung bude cho bai toan wdce luong.

Viéc tich hgp céc bai hoc tu dong vao giang day
mon Xac suit thong ké mang lai nhitng loi ich rd rét,
thiét thuc cho ca giang vién va sinh vién. Ddi véi
giang vién, cac bai hoc tr dong khong chi gitp quan
ly thoi gian giang day theo ké hoach hiéu qua, ma con
ho tro truyén tai kién thirc mot cach rd rang va dé hiéu
hon so v6i phuwong phap giang day truyén thong. Diéu
nay tao diéu kién dé giang vién danh c6 thém thoi gian
dé bd sung va mo rong céac kién thic can thiét, qua do
tryc tiép nang cao chét lugng giang day. Ddi véi sinh
vién, cac cong cu nay khong chi kich thich sy htiing
thii hoc tap ma con gitip ho tiép thu kién thirc mot
cach hi€u qua hon. Pac biét, bai hoc ty dong tao diéu
kién thuan loi cho sinh vién tu hoc, tu nghién ctru
nham dap Gmg yéu ciu cta chuong trinh dio tao. Su
tu dong hoa cac quy trinh tinh todn phirc tap con hd
trg sinh vién thuc hanh bai tap mdt cach nhanh chéng
va hi¢u qua, giup gidm bt &p luc va tang cuong kha
nang hiéu biét vé cac khai niém quan trong.

3. Danh gia hiéu qua thuc nghiém

Dé danh gia mot cach khach quan tinh hiéu qua
cta bg cong cu day hoc tich hop so véi phuong phép
giang day truyén thong, chung toi da tién hanh thyc

nghiém d6i ching trén mot nhém gdm 32 sinh vién
tai Truong Pai hoc PCCC. Thuc nghiém duogc thuc
hién thong qua hai bai kiém tra: Bai kiém tra s6 1 (khi
chua st dung cong cu) va Bai kiém tra sé 2 (sau khi
da 4p dung cac cong cu tich hop mé hinh). Két qua
thu dugc qua hai bai kiém tra duogc thé hién trong

Bang 1.
Bdng 1: Phdn tich thong ké doi chimg két qud hoc tdp (n = 32).
Chi s6 Truéce thue | Sau thue Mibc do
théng ké nghiém nghiém thay doi
Diém trung binh 7.00 7.66 +9.4%
@
biem trung vi 7.0 8.0 +1.0
(Median)
Ty 1€ sinh vién
¢ su tién bo - 62.5% -
(%)

Dua trén két qua thuc nghiém déi chung, cac dir
liéu thu thap duoc da phan anh su cai thién dong bo va
¢6 y nghia vé mat théng ké trong két qua hoc tap cua
sinh vién. Cu thé, diém trung binh (¥) caa nhém thuc
nghiém da c6 murc tang tir 7.00 1én 7.66, twong ung Vai
muc ting 9.4%. Chi s6 nay la minh ching thyc té cho
thdy viéc ung dung bo cong cu day hoc tich hop da hd
trg hiéu qua nguoi hoc trong viéc thu hep khoang cach
gitra hé thng ly thuyét toan hoc triru twong va ki ning
giai quyét cac bai toan thuc hanh thuc tién. Bén canh do,
Xét vé ty 1¢ phét trién nang lyc ca nhan, c6 62.5% sinh
vién (twrong ung 20/32 hoc vién) dat mic diém & bai
kiém tra sau cao hon so voi bai kiém tra truée. Dac
biét, sy dich chuyén cua diém trung vi (Median) tur
7.0 1&n 8.0 12 mot chi sé quan trong, phan &nh thyc té
phan 16n ngudi hoc thudc nhém trung binh - kha da
c6 su cai thién dang ké, vion 1én nhém kha - gioi sau
qua trinh duoc tiép can vaéi cac mo hinh tryc quan.
Két qua nay khang dinh vai tro then chét cua cac md
hinh truc quan hoa va thi nghiém ao trong viéc kich
thich tu duy va nang cao hiéu qua tiép thu kién thic
toan hoc cho sinh vién.

4. Két luan

Nghién ciru nay da giai quyét thanh cong mot
s6 thach thirc ¢6 hitu trong viée giang day mon Toan
tai Truong Pai hoc PCCC thong qua viéc thiét ké va
xay dung mot bo cong cu day hoc toan dién, ing dung
cong nghé thong tin. Bai bao di phat trién thanh cong
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mot hé thong cac giai phap da dang, bao gdm: cac mod
hinh mé phong tuong tac trén GeoGebra giltp truc
quan hoa cac khai ni¢ém Giai tich phtc tap; cac thi
nghiém ao dé minh hoa quy luat ngiu nhién trong Xéc
sut; va cong cu giai bai toan tu dong theo tirng budc
trén nén tang Excel cho mén Théng keé.

B6 cong cu nay khong chi la phuong tién hd trg
tinh todn ma con la mdt gidi phap su pham hi¢u qua.
Chung tao ra mot méi trudong hoc tap tich cuc, noi sinh
vién c6 thé chu dong kham pha, thyc hanh va xay dung
truc giac toan hoc - mot k§ ning ¢t 16i cho cac nganh
k¥ thuat. Bang cach bién nhimg kién thirc triru tuong trd
nén hiru hinh va sinh dong, cic cong cu da tao ra su
himg thii va nang cao déng ké kha nang tiép thu ctia sinh
vién. P6i voi giang vién, ddy 1a nhimg trg thii dic luc
giup d6i méi phuong phép giang day va truyén tai kién
thurc hi¢u qua hon.m
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