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Abstract: The advanced mathematics course is one of the important and necessary courses for students
of engineering, technology and economics. However, teaching often faces many difficulties due to the ab-
stract nature of the content, teaching only revolves around theory and has no practical professional appli-
cation. Therefore, to help students understand and apply advanced mathematics knowledge into practice,
lecturers need to have appropriate and effective teaching methods. In this article, we will learn about
teaching advanced mathematics in an applied way for students at Dong Nai University of Technology.
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1. Pit van dé

Truong Pai hoc Cong nghé Pdong Nai 13 truong
dai hoc dao tao theo hudng ng dung. Chu truong
cua nha trudng trong dao tao la giam tinh han 1am va
tang cuong tmg dung thyc tién. D6i voi cac hoc phan
dai cuong nhu Toan cao cip can ting cudng cac Gng
dung thyc tién vao qua trinh giang day va hoc tap.
Hoc phﬁn Toan cao cép la hoc phﬁn bét budc thude
khéi kién thire dai cwong cung cip cho sinh vién (SV)
nhitng kién thirc co ban vé gigi han ham s, phép tinh

vi—tich phan ham mot bién va kién thirc vé dai s6 SO

cap nhu ma trdn, dinh thire, hé phuong trinh dal so
tuyen tinh... Pay 1a hoc phan quan trong va rat can
thiét di véi SV. Ngoal viée trang bi cac kién thirc co
ban cho nhleu hoc phan chuyen nganh thi viéc hoc
toan cao cip con cung cép cho SV cac k¥ ning tinh
toan, van dung cac kién thirc va phuong phéap toan
hoc dé giai quyet cac bai toan thuc tidn va phat trién
k¥ ning nghé nghiép cua minh. Bé dat duoc cac muc
tidu dé ra, nhom tac gia s& tap trung nghién ctru mot
s6 phuong phap day va hoc nham nang cao hiéu qua
ctia viée tmg dung thuc t& cia mén Toan cao cip cho
SV tai Truong Pai hoc Cong nghé Pong Nai.
2. Noi dung nghién ctru
2.1. Thyc trang va nhiing kho khdn trong gidng
day hoc phfin Todan cao cd'p

Trén co so phan tich tinh hinh thuc tién hoc tap
moén Toan cao cip cua SV Truong Pai hoc Cong
nghé Pong Nai qua cac khoa 16-2020 dén khoa 18-
2022, ¢6 thé thiy viéc tu nang cao tinh ng dung cua
mon hoc trong thyc tidn dbi véi SV con gip nhiéu

han ché: SV van anh hudng cach hoc thu dong o phé
thong, kha nang tu hoc chua dugc phat huy hodc
néu co thi chét lugng chua cao. SV van dugc day
cac khai niém vé giéi han ham s, dao ham, vi phén,
tich phan... nhung rat it SV tra 10i dugc cac cau hoi:
“Nguyén ham, tich phan tmg dung dé lam gi?””, “Khi
dimg trudc mot bai toan chuyén nganh hodc tinh
hudng thyc &, SV khong biét st dung mé hinh toan
hoc dé xtr Iy cac van dé do”.

Mic dut hoc phan Toén cao cap dong vai tro quan
trong nhung viéc day va hoc lai gap nhiéu khoé khan.
Kho khan 16n nhét 1a tinh triru trong va han 1am cta
n6i dung hoc phan. Cac khai niém va cong thirc trong
Toan cao cap thuong rat khé hiéu va can phai co su
suy nghi sdu sic dé co thé ap dung vao thuc tién.
Diéu nay doi hoi GV phai co kién thirc chuyén méon
vitng vang va kha ning giai thich rd rang, d& hiéu.

Ngoai ra, su khac biét trong cach tiép can giita
GV va SV ciing 1a mot van dé déng luu y. GV thudng
¢6 cach tiép can 1y thuyet va triru tugng hon, trong
khi SV thuong mudn thay ngay duoc ing dung cua
kién thire trong thuc té. Diéu nay co thé dan dén su
kho hiéu va thiéu hing thd tir phia SV.

2.2. Dinh hwdéng nghién ctru cdc bién phap giding
day mén Todn cao cip cho SV theo hwéng iing
dung

Theo st mang ctia Truong Pai hoc Cong nghé
Béng Nai: “Pao tao nguén nhan luc chét lugng dya
trén nén tang cong nghé va trai nghiém; nghién ctru
tng dung khoa hoc va chuyén giao tri thirc dap tmg
nhu cdu xa hoi, hoi nhép quéc té va phat trién bén
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viing” va tam nhin “ Dén nim 2035, Truong Dai hoc
Cong nghé Pong Nai tré thanh trudng dai hoc nghién
ctru ing dung c6 uy tin trong nude va khu vue, voi
moi truong gido duc hién dai, tat ca vi nguoi hoc va
phuc vu cong dong”. Hudng theo d6, dé hoan thanh
su mang va dat dugc tam nhin chién luoc thi mot
trong nhitng d6i méi quan trong ¢ Truong Pai hoc
Cong nghé Pong Nai 1a d6i mdi phuwong phap giang
day theo hudng tmg dung thuc té tao ra ngudn nhan
luc chat luong cao, lam chu ky thuat va cong nghé
méi. bé dap tmg duoc nhitng muyc tiéu do, nhom tac
gia da dé xudt xay dyung cac bién phéap giang day mon
Toan cao cép cho SV khéi nganh k¥ thuat theo hudng
tmg dung thyc tién, phat trién ning luc nghé nghiép
theo cac dinh hudng sau:

- Cung cip cho SV céc kién thic nén tang cia
hoc phan Toan cao cap phu hop voi chudn dau ra cua
chuong trinh dao tao tirng chuyén nganh;

- Ting cuong cac ung dung thuc tién clia mon
Toan cao cép vao timg khéi nganh nham hinh thanh
va phat trién ning luc nghé nghiép cho SV;

2.3. Phuwong phap gidng day sir dung cdc mé hinh
todn hoc dé gidi cdc bai todn thuwe té nghé nghiép

Vi cach giang day truyén thong, SV s& duoc
giang day ly thuyét toan hoc, sau d6 giai bai tap lién
quan va di toi tng dung thyc té. Vi cach nay, SV
s& gip kho khin ngay tir budc dau khi méi tiép can
vGi toan cao cap do tinh han 1am va ngdn ngi toan
hoc 1a khé hiéu véi SV, diéu d6 vo hinh tao ra su so
hdi va chan nan ngay tir ban dau. Nhan thdy nhimng
kho khin d6, phuong phap giang day duogc thiét ké
theo hudng: Tu nhitng bai toan chuyén nganh va tinh
hudng thyc té nghé nghiép xay dung mo hinh toan
hoc cho van d& d6, sau d6 dung cac kién thirc va cong
cu toan hoc dé xur Iy mo hinh toan hoc vira xay dung.
Budc cudi cung 1a dua két qua ctia bai toan vé lai bai
toan thuc t& ban dau. Vi phuong phap dé, bude dau
tiép can vai hoc phan Toan cao cap SV di thay dugc
vai tro quan trong va y nghia thuc tién cua mon hoc,
tir 6 SV sé& cam thy himg tha ngay tir ban dau.

Theo dinh hudng trén, trong qué trinh gidng day,
chung t61 xay dung moé hinh theo cac budce sau:

Bude 1: Tir bai toan thyc té xdy dung mé hinh
toan hoc dé giai quyét van dé;

Budc 2: Xur ly mo hinh todn hoc da xay dung
(giai bai toan st dung cac cong cu toan hoc);

Bude 3: Biéu thi két qua mo hinh toan hoc vé bai
toan thuc té ban dau.

2.4. Vi du minh hoa sit dung mé hinh todn hoc dé
gidi quyét cdc bai todn thuc té trong day hoc hoc
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phfin Todan cao cép cho SV néim nhit

Vi du 1: Mot doanh nghiép san xuét hai loai hang
hoa mudn tim cach ti thiéu hoa chi phi san xuét cua
minh. Doanh nghi¢p c6 thé mo hinh cuc tri dé tim
ra san lugng cic loai hang hoa cin san xuét dé c6
chi phi nho nhat. Didu nay s& gitp cho doanh nghiép
c6 thé tiét kiém duoc chi phi ma van dam bao chét
lwong san pham.

Cho ham téng chi phi cia mot doanh nghiép san
xuét hai loai hang hoa nhu sau:

C(Ql:Qz) = _Ql2 + 280Q1 - sz + 440Qz _4Q1Q2 -20.

Hay xac dinh san luong O, 0, dé doanh nghiép t6i
thiéu hda chi phi. Tim chi phi t6i thiéu d6?

Phuwong phap giai:

Budc 1: Xay dung mo hinh toan hoc cho bai toan
thuc té: Yéu cau bai toan 1a tim muc chi phi t6i thiéu,
do d6 bai toan lién quan tdi cuc tiéu ham sb. Vi vay
chung ta s& 4p dung mo hinh cuc tri dé giai quyét
bai toan nay. Pau tién, ta dit bién cho cac ddi tuong
trong bai toan thuc té: gan hai bién 0,0, cho hai loai
hang hoa, chi phi san xuat C 1a ham s6 phu thudc hai
biéan, Q,. Bai toan Ehl_fC té dugc dua V§ mo hinh cuc
tri sau: Tim Q,, O, dé€ ham C dat cuc tiéu.

Buoce 2: Giai bai toan cuc tri

Goi Ql, Q2 la mtrc san luong can tim dé doanh
nghiép toi thicu hoa chi phi. i

Khi do, bai toan tr thanh tim gia tri Q,, 0, d¢
ham so C dat cuc ti€u. Ta tinh:

{C’Ql =-20,-40, +280=0 {Ql -100
—

C'Q2 =-20,-40,+440=0 0,=20
Ta tinh:
rE. = =25 =71y, =—4t= Ty = -2

st —rt=(-4) —(-2)(-2)=12

Taco: s* —rt =12 > 0;r =—2 < 0 dan t6i ham loi
nhuan C dat cuc tjéu.

Chi phi tdi thiéu do 1a:

C =—(100)* +280x100 —(20)” + 440 20

—4x100x20—20=18380 (don vi tién té).

Burde 3: Biéu thi két qua toan hoc v& bai toan ban
dau. Doanh nghiép dat dugc tdi thiéu héa chi phi khi
san xuét 100 don vi hang hoa thtr nhat va 20 don vi
hang hoa thtr 2. Chi phi t6i thiéu 1a 18380 (don vi
tién t8).

Vi du 2. Mot bon hinh try chira dau dwoc dat nam
ngang, c6 chiéu dai 5m, ban kinh day 1m, v6i nép
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bon dat trén mat nim ngang cua mat tru. Nguoi ta rat
dau trong bon tuong ng voi 0,5m cua duorng kinh
day. Tinh thé tich khbi dau con lai trong bon?

- y 0.3m

Phwong phap giai:

Bude 1: Dé giai bai toan thyc té trén, GV dit ra
cac cau héi goi md: “SV hdy quan sat hinh v& va
cho biét thé tich khéi dau con lai trong bon s& duogc
tinh boi hiéu cua nhitng phan thé tich nao?”, “Hay
tim cong thirc tinh thé tich cho cac phan thé tich lién
quan?”. Vi viy, dé tinh thé tich khdi dau con lai trong
bdn can tinh thé tich cua toan bo bon chira, sau do
tinh thé tich khdi dau da bi rat di, tir 46 tim dugc thé
tich khdi dau con lai. O day, bai toan ap dung kién
thirc vé tich phan xac dinh dé tinh thé tich cua khdi
dau con lai.

Bude 2: St dung tich phan dé tinh thé tich

Goi ¥, 1a thé tich ctia bon (hinh try) dung dau:
V,=nr’h=n.1.5=5z(m")

Chon hé truc toa d0 nhu hinh v€ dudi, géc toa
do gan véi tam cia mit day:

AY

y=fl-2"

y=- ||1_x:

Puong tron day co6 ban kinh 1m nén c6 phuong
trinh: x>+ )’ =1= y=%J1-x’

Dién tich phan hinh tron day bi mét khi hit dau:

1
S=2[1-xdx~0.61(m")
1/2

Goi V) 1a thé tich dau bi hat ra ngoai:

1
V,=Sxh=2[\1-x*dxx5~3.07(m")
1/2

Buée 3: Vay thé tich ctua khdi dau con lai trong
bonla: V=V, -V, ~12.637m’.

Vi du 3. Nha san xut mudn tinh dién tich vai can
thiét € may mdt chiéc du cho mot hdi nghi ngoai
troi c6 dang mai tron vom cong voi ban kinh 4m va
chiéu cao tir mat phang chira ban kinh téi dinh du la
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2m. Hiy tinh dién tich vai phu hgp ma nha san xudt
can str dung dé may duoc 1 chiée du?

Phuong phdp gidi:

Budrce 1: Chuyén bai toan vé md hinh toan hoc, ta

c6 thé coi chiéc du la vat thé tron xoay dugc tao boi
2

hinh phang gi6i han béi cc duong y=2 —% vay=0

quay quanh truc Oy voi don vi hé truc Oxy 1a mét.

Bude 2: Giai bai toan st dung tich phan dé tinh
dién tich xung quanh cua vat thé. Vay dién tich vai
can may chiéc du chinh 14 dién tich xung quanh cua
chiéc du khi quay quanh tryc Oy.

s, =201+ [o ()]

2
=27z |/16-8y |1+
'r[ 16-8y

=27rj\/32—8ydy=61,3m2.
0

Bude 3: Véy dién tich vai can ding dé may chiéc
dula 61,3 m?

3. Két luan

Chuan dau ra ctia chuong trinh dao tao véi khoi
nganh khoa hoc ty nhién la “Van dung kién thurc
khoa hoc ty nhién trong qua trinh hoc tap, nghién
cuu va thuc hién cac cong viéc lién quan dén nganh
nghé dugc dao tao”, Vai yéu cAu cua chuin dau ra,
qua trinh giang day duoc thiét ké theo hudng giam
tinh han 1am cua kién thuc tang cuong Ung dung
thuc tién giup SV dé tiép cén, tao hung thu va nién
dam mé véi toan hoc. Trong thyc té khi két hop kién
thirc toan hoc va kién thtrc chuyén nganh 1a mot cach
t6i wu dé SV va cac nha k¥ thuat giai quyét cac van
dé chuyén moén mét cach hiéu qua. Pidu nay s& gitp
SV hiéu dugc tinh tng dung cua kién thire tir d6
hinh thanh su yéu thich khoa hoc va tich cuc trong
hoc tap cua SV.
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