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XAY DUNG NOI DUNG GIANG DAY TOAN CAO CAP
THEO HUGNG TANG CUGNG VAN DUNG TRONG THUC TIEN
DAO TAO NGHE § TRUONG DAI HOC CONG NGHIEP HA NOI

PGS.TS. NGUYEN ANH TUAN - Trudng Bai hoc Su pham Ha Nai

1. Datvan dé

Thuc tién vUa la nguédn géc via la dong luc dé hinh
thanh, phat trién todn hoc, déng thai cling la muc tiéu
phuc vu cubi cing clia toan hoc, Vai tinh khai quat cao,
toan hoc dugc Ung dung phé bién rong rai trong nhiéu
linh vuc khac nhau clia khoa hoc, cong nghé, san xudt va
ddi song xa hoi.

Trong cac trudng dai hoc, viéc day hoc toan cho sinh
vién (SV) can phai gan bo mat thiét véi thuc tién, truc tiép
[a thuc tién nghé nghiép dugc dao tao cta ho. Day hoc
toan nhu médn hoc cdng cy, gitp cho SV phat trién ndng
luc nghé nghiép, van dung dugc kién thic va phuong
phap Toan hoc vao thuyc tién nganh nghé ctia minh.

Tuy nhién, thyc trang viéc gidng day Toédn cao cép
dTrudng Pai hoc Cong nghiép Ha Néi cho thay ¢é nhiéu
nguyén nhan dan dén tinh trang day va hoc mén Toan
chua gan véi muc tiéu ting dung trong linh vyc dao tao
nghé cho SV. Trong dé cé van dé ndi dung gidng day
cOn ndng vé tinh khoa hoc han 1am ciia todn hoc, khién
cho c& ngudi day va ngudi hoc déu gap khé khan, it
lien hé dugc véi cac mén hoc khac, han ché thuc hanh
van dung ¢éng cu todn hoc vao thuc tién day nghé clia
nha trudng. Vi vay, trong khudn khé bai viét nay, ching
t6i nghién cu lua chon xay dung néi dung moén Toan
cao cip dé gidng day cho SV nganh Dién va nganh Co
khi cta Truong Pai hoc Cdng nghiép Ha Noi theo dinh
huéng ting cudng van dung vao thuc tién nghé nghiép
cho SV.

2. Xay dung néi dung chuong trinh Toan cao cip
theo huéng ting cudng van dung trong thuc tién
nghé nghiép

2.1. Dinh huéng

Théng qua viéc tim hiéu truc tiép tr cdc gidng vién
day cdc mén chuyén nganh (giodi, lau ndm, ¢6 nhiéu kinh
nghiém) va théng qua viéc nghién ctu gido trinh cla
caéc mén hoc o 5§ va mén hoc nghé nghiép danh cho
SV hai nhdm nganh Cg khi va Dién, déng thai trén cg
s& noi dung va thuc tién day va hoc Toan cao cap hién
nay & Trudng Pai hoc Céng nghiép Ha Noi, ching t6i lua
chon xay dung mét ndi dung gidng day danh cho SV céc
nganh Bién, Co khi theo dinh hudng sau: 1/ Tén trong
chuong trinh khung hién hanh nhung sé tién hanh cdu
trac lai chuong trinh theo hudng giam bét tinh han lam,
tdng cudng tinh thuc hanh; trong qud trinh gidng day tdp
trung uu tién cdc don vi kién thiic ma cdc mén hoc chuyén
nghanh can dén; 2/ B6 sung hé théng cau héi, vi du va bai
tdp van dung, ¢6 chia néi dung gdn gdi voi thuc t€ nghé
nghiép va phuc vu cho néi dung dao tao nghé.

2.2. Bién phdp thuc hién

Dé thyc hién theo dinh hudng trén ching toi dé
XUat cac bién phap sau day:
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Bién phdp 1: Béi duéng gidng vién todn vé kién
thire va ki ndng vdn dung Todn cao cdp vao viéc gidi
bai tap c6 lién quan dén kién thirc cha mén hoc chuyén
nganh theo tirng chuyén dé

Day la bién phap phai uu tién s6 mot vi thyc trang
gidng vién day Toan cao cdp & Trudng Dai hoc Céng
nghiép Ha Néi khi con hoc dai hoc va cao hoc ho chi
duogc dao tao kién thiic Todn cao cidp mot cach thuan
tdy toan hoc. Do do6, khi trg thanh giang vién, ho ciing
chi day cho SV nhiing kién thc Toan cao cdp theo kiéu
thudn tdy todn hoc, ho it khi dé€ y dén nhiing i thuyét
va phuong phap cba Toadn cao cdp dugc s dung nhu
thé nao trong thuc tién dao tao nghé. Do vay, dé cé thé
day Toan cao cap cho SV c@a hai nhéom nganh Dién va
Co khi theo hudng gan véi thuc tién nghé nghiép, trudc
hét phai boi dudng cho ho m6t s6 kién thiic co ban cla
Vat li va Cd hoc tng dung. TUr d6, cling véi kién thic cta
Toan cao cap, ho mdi c6 thé lam mau cho SV cac vi du vé
viéc Ung dung Toan cao cdp vao gidi quyét cac bai toan
chuyén nganh, nhiing tinh hudng cé thé gip trong thuc
t& nghé nghiép ctia SV.

Néi dung béi dudng lién mén d6i vdi gidng vién
giang day Toan cao cip

St dung dao ham, tich phan, phuadng trinh vi phan dé
gidi bai tdp Ii thuyét mach

Trong d6 trinh bay nhiing kién thic co ban vé:

1. Mach dién: Khai niém mach dién va cac phan td
cta né (nguodn dién, phy tai, day dan, ...).

2. Két cdu hinh hoc cta mach dién: Nhanh, ndt va
vong.

3. Cdc théng s6 trang thdi: Khai niém dong dién, don
vi do, chiéu, cach biéu dién, ... Ch y ring: Gia tri ciia dong
dién i 1a mot ham s6 theo bién thai gian (i = 1(¢)) . Dao
ham i (¢) bidu thi tdc dd bién thién ctia dong dién tai
thai diém t.

Vé mat gidi tich, ¢4 thé biéu dién mét cach téng
quat nguédn ap E bang mot ham sé theo bién thai gian
HE = E(t)); chuylanguén dp E khdng phu thudc vao
dong dién chay qua no.

4. Cdc c¢bng thic tinh dién dp trén cdc phdn t cla
mach dién

- Néu iy (1) la dong dién chay qua phan t cd dién
tré R thi dién ap trén phan t d6 duoc tinh theo cbng
thic: Ug(t) = Rig(1).

-Néu i, (t) 1a dong dién chay qua cudn day 6 dién
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cam L thi dién ap trén cudn day dugc tinh theo cong
' 1
thic: U (1) = Liy (1) va nguoclai i, (1)=— j U, (t)dt.

Néu i-(¢) la dong dién chay qua tu dién (kho
dién) c6 dién dung Cthi dién ap trén tu dién dugc

tinh theo cong thuc: U (1) =%,J.ic(t)dt va ngugc lai

io()=CU(1).

5. Binh ludt déng md

-Trong mach dién ¢6 cudn day vdi dién cdm L, tai
thoi diém déng thém hodc ngat bot cac ngudn tac déng
thi dong dién khong thé bién thién nhay vot, nghia la
dong dién ngay sau khi dong md i, (07) phai bang dong
dién trudc khi déng ma i, (07). Tucla i, (07) =i, (07).

- Trong mach dién cé tu dién vdi dién dung C, tai

thoi diém dong thém hodc ngét bét cac ngudn tac dong
thi dién ap trén ty dién khéng thé bién thién nhay vot,

nghia la dién dp ngay sau khi dong m& U (0") phéi
bang dién ap ngay trudc khi dong md U (07). Tuc la
Uc(o‘) = Uc(0+)

6. Dinh luat Kirhoff

Dinh ludt Kirhoff 1: Trong mach dién téng cac dong
dién chay vao mét nut biing téng cac dong dién chay ra
khoi nat do.

Dinh luat Kirhoff 2: Trong mach dién, di theo mot
vong kin theo chiéu tuy v, tdng dai s6 cac dién ap trén
cac phén tr khéng phai 1a nguén ép sé bing tdng cac
nguén ap trong vong kin do, trong dé nguon ap va
dong dién c6 chiéu trung vdi chiéu di clia vong sé lay
ddu duong, ngugc lai mang dau am. Tdc 13, trong mach
dién, di theo mét vong kin theo chiéu tuy v, téng dai s8
cac dién ap trén cac phan tir bang khong.

Strdung dao ham gidi bai todn thudc linh vuc co hoc,
déng luc hoc, dao dong ki'thudt, suc bén vat liéu, dan héi, ...

Véan téc la ham theo bién thai gian ¢, van téc¢ tic

thoi tai thoi diém ¢, (hay van téc tai 1, ) cdia mot chuyén
dong c6 phuong trinh S = 5(¢) bang dao ham ca ham
6 S = S(1) tai thoi didm 1, tucla V(1) =S (1).

Giatéc W (hoac a)la dai lugng ma nhd no ta biét
dugc su thay déi cta van té¢, gia toc tai thoi diém ¢
chinh fa dao ham clGa ham van té¢ tai thoi diém ¢, tdcja
W) =V (tg)  (W=¥).

Pong lugng: ;:m;, trong do vector p - dong
lugng (N.s), vector V - van t6c (m/s), m - khéi lugng (kg).

Pong luc: Luc lam cho vat ¢ khéi lugng m di
: = = dvy
chuyén végivantécV: F =ma= m7:
Cong A la kha ndng cha luc F lam cho vat ¢6 khéi
lugng m di chuyén vdi quang dudng S:
A=F.S=Fu (donvil).
Cong suét P 1a kha nang cla luc F fam cho vat di
chuyén védi van téc V trong mét don vi thai gian t
4 - S —-
P=—= F.E = F.v (don vi: J/s, N.m/s).
t t
Dinh luat 1 Newton: Néu métvat khéng chiu tdc dung
cba lue nao hodic chiu tdc dung cta cdc luc c6 hop luc béng
khéng thi né gidr nguyén trang thdi diing yén hodc chuyén
déng thang déu.
Pinh luadt 2 Newton: Gia téc cia mét vt ciing hudng
véi luc tde dung 1én vat. B Idn cla gia téc ti 1é thudn véi 3o
I6n cha luc va ti 1é nghich voi khéi lugng cha vat.
Céng thic F = ma dugc viét dudi dang toan hoc:
=_dP _dmv_ dv_ -

F= ——=m— = ma.

At di di
Trong dé: m la khéi lugng cua vat (trong Sl, khéi
luong do biing don vi kg); a la gia téc ctia vat (trong S,
gia toc¢ do bang don vi m/s?).
Binh luat 3 Newton: Trong moi trudng hop, khi vt A
tdc dung lén vat B mét luc, thi vat B cling tdc dung lai vat
A mét luc. Hai luc ndy ¢d cting gid tri, cing dé I6n, nhung

nguoc chiéu. Tuc la: néu A tac dung mot luc }7:,; lén B,
thi B ciing gay ramot lyc Fy, 1én Ava F,, = —Fy,.

Dinh luat Hooke: Néu 16 xo dugc kéo gidn (hodc
nén) x don vi chiéu dai ty nhién ca no, thi n6 tao nén
mot luc dan hoi ti 1é thuan vai x: F dan hoi = -kx, trong
dé kla hé s6 co gian (k> 0).

Phurong thiic béi dudng giang vién

Lua chon nhling giang vién toan tau nam, cé nhiéu
kinh nghiém van dung toan hoc trong thuc té dé giéng
day theo titing chuyén dé, trén [&p day li thuyét mét cach
¢6 dong va ngan gon, danh thai gian chd yéu cho viéc
huéng dan va luyén tap cho SV van dung kién thic toan
vao thuc hanh gidi nhing bai tdp <6 lién quan dén thuc
té nghé nghiép cGia 2 nganh Co khi va Dién 6 Truong Pai
hoc Cong nghiép Ha Nai.

Vi du: Bai tdp dung dé€ boi dudng giang vién day
Toan cao cap trong chuyén dé "Mot s6 Ung dung cla
phuong trinh vi phan trong co hoc”.

M@t doan tau hda dang chuyén ddng trén mét dudng
thdng ndm ngang vai van téc khdng déi V, thi bi ham lgi.
Biét trj s6 cua luc cén tdng cong (luc hdm, ma sdt, ...) tdc
dung lén doan tau bang »1-1(—) trong lugng P cta né. Hay
xde dinh chuyén déng ctia dodan tau trong thdi gian ham va
qudng dudng di dugc tirluc hdrm dén ldc dimg hdn.
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Giai

Xét chuyén
dong cua doan tau =
lic dang ham, coi ¢ ¢
doan tau nhu mot
chat diém chuyén
dong cé khéi lugng
m. Chon vi tri lac bét
dau ham fam goc toa

=l

NSV VA NN YNNI

RN

dé O, truc Ox hudng theo chiéu chuyén déng.

Goi x la quang dudng tau di dugc tir ldc ham dén
luc dung han. Luc tac dung 1én doan tau gém: Trong
luong P, luc can t8ng cong I_T; ,phanluc N .

Ta ¢c6 phuong trinh déng luc hoc (phuong trinh vi
phan chuyén déng clia vat) la:

ma=P+N+ FZ < ma=-F. {chiéu phuong

trinh trén lén truc Ox)

" " 1
< mx = ~Fp <> mx = ~—~P:——1~mg
' 10 10
P —
10

Tich phan 2 vé ta dugc:

sz@zyT%W:w%g+q )

Tich phéan lan 2:
2

1 ¢
=——g—+Cit+C 2
x IOg 5 1 , (@)

Pé xac dinh cac hang so tich phan C,,C,
ta dung cdc diéu kién ban dau: Khi bt dau ham

{t =0) van téc cla tau héa 1a ¥, thay vao (1) ta co

Ve :-—1—16g.0+C1 = =V,.

Khi bat d@du ham thi x = 0, thay vao (2) ta ¢6
1
0 :—Eg.O+C1.O+ C =C =0
Thay C;,C, vao (2) ta dugc phuang trinh chuyén
déng clia tau hda ddi vai gbc chon & vi tri ban dau ham
15
lacx=Vyt——gt”.
o', 4

Nhu vay, trong thsi gian ham, doan tau chuyén
déng cham dan déu véi gia t6c ¢d tri s6 1a

1 2
a=-—g=0,5m/s".
& /

Bay gid ta tinh doan dudng tau di dugc.
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1 .
Taco V:——lﬁgt+V0. Khitaudung han V' =0

1 10V
nén 0=——gt+V, =t =—-1
10 g

Thay t vao phuong trinh chuyén dong, ta c6 quing
dudng ma tau di dugc ti lac ham dén ltic diing han la:

2
x.—_VO.m‘VO 1 (10;0j ZSIZ)Z'

Bién phdp 2: Cdu trac lgi truong trinh cho phi hop
v&i yéu cdu va ddc thit nghé nghiép dugc dao tao cia SV

Xuat phat tir yéu cdu hoc tdp nhitng mén hoc co sé
va mon hoc nghé nghiép danh cho SV hai nhém nganh
Cuo khi va Dién, ching toi lya chon va xady dung ndi dung
phi hop véi tidu chi tdng cudng gan véi nghé nghiép,
trong d6 diém mdi so véi chuong trinh hién nay la: Tinh
gian i thuyét, lugc bdt qud trinh xdy dung khdi niém mét
cdch phic tap, thita nhdn cdc dinh I d€ tap trung minh hoa
tng dung cta kién thic théng qua nhiing bai todn ¢6 tinh
ddc thu nghé nghiép co khiva mach dién. Cu thé:

1 - Gidm bét chitng minh 1i thuyét, tdp trung thuc
hanh van dung quy tic, phuong phéap va céng thic dé
gidi quyét nhing bai toan can dén céng cy tinh toan
nhu: Bao ham, vi phan, cuc tri cda ham 1-2 bién; Tich phdn
khoéng xdc dinh, Tich phdn xdc dinh, Tich phdn 2 - 316p, Tich
phan dudng, Tich phdn mat; Phuong trinh vi phan cdp 1,
phuong trinh vi phdn cdp 2; Hé phuong trinh tuyén tinh;
Tich phdn suy rong; Chudi s6 va chubi ham; Ma trdn va dinh
thiic; Khéng gian véc to; Dang toan phuong.

2 - Pua vao nhing vi du minh hoa viéc ing dung
cbng cu toan hoc duge hoc trong toan cao cdp vao gidi
quyét mot s6 van dé & thyc té hoc va thuc hanh nghé
clia SV.

Vi du: Tim dong dién iy , i, , i3 trong mach dién &

hinh vé duéi day e S
Giai 4
- Ap dung dinh
juat Kirhoff 1 tai nit =g @ n @ H”"
A ta ¢ g =i+

. . . B K
&~y ~I; =0 -

- Ap dung dinh luat Kirhoff 2 cho vong 1 ta dugc
70, +3iy =30

- Ap dung dinh luat Kirhoff 2 cho véng 2 ta duoc
117, 3i; = 50

Iy =iy =13 =0

Do d6 ta cé hé phuong trinh: < 7§ +3i; =30,
11i, =31, =50
590 20
Gidi hé nay ta dugc i = 570;1’7 :~2—;i3 =——
131" 131 131

Luu y rdng, 7; mang ddu am c6 nghia la dong dién
nay chay ngugc chiéu véi chiéu duong da chon clia mach.
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=— (4 Iy =—
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Bién phdp 3: Tdng cudng trang bj tri thi'c phuong
phdp dudi dang quy trinh 3 budc gidi baitodn thuc tién

TU viéc nghién ctu tinh hinh thyc tién trong day
hoc nhimng mén khoa hoc co bdn (Toan hocg, Vat li, ...)
va cac mén dac thu nghé nghiép & Trudng Dai hoc Céng
nghiép Ha Noi, cu thé a SV thuong dugc yéu cau giai
ngay cac bai toan thuc t€, dong thoi tham khado quy trinh
cac budc "toan hoc hoa thuc té€” clia chuong trinh PISA,

. van dung vao gidng day Toan cao cap cho SV, chung
16i sU dung quy trinh ba budc dé t6 chic cho SV st dung
céng cu toan hoc vao viéc gidi quyét bai todn thuc té
nhu sau:

Buéc 1 - M6 hinh héa todn hoc: SV chuyén bai toan
thuc t€ sang md hinh toan hoc, dua vé dang ngon ngl
thich hgp véi kién thic, cdng cu toédn hoc.

Budc 2 - X If mé hinh todn hoc: SV giai bai toan
bang kién thic va cong cy todn hoc.

Budc 3 - Chuyén ddi két quad: Tra 16i cau hdi thyc tién
datra.

Vi du minh hoa:

Mot vat thé cé khoi lugng 2kg dugc treo & ddu mét cdi

Paps6:

16 x0 ¢6 do dai tu nhién 0.5m. Mot luc 25.6 N la cdn thiét dé

duy tri kéo dai Io xo dén dé dai 0.7m. Gid sur 1o xo dugc kéo
dai t6i d6 dai 0.7m va sau dé dugc tha ra véi van téc ban
dau bdng 0, tm vi tri cia vat thé tai thoi diém t bdt ki.
Budic 1: Xay dung mo hinh toadn hoc clia bai toan
Chiing ta xem xét chuyén dong clia mot vat c6 khoi
lugng m tai moét dau clia mét cai 1o xo hodc 1a thing
dung (Hinh 1) hodc nam ngang trén mot bé mat bang
phang (Hmh 2).

Vi tri can béng

f

L P | RAAAAANES TR
cin bing e M ' "
s ’
Hioh 1 ¥ Hizh 2
R

Theo dinh luat Hooke, néu bo qua moi luc can
(stc cdn khong khi hodc ma sat), thi theo dinh luat 2
2

) x
Newton, ta co: m.—— = —kx

" (hay m.x (1) = —k.x(1))
[4

/2
<> m.(—;+kx=(} Q)
dt

béy la phuong trinh vi phan tuyén tinh cdp hai.

Phuong trinh déc trung la mrt +k =0 vdi cac nghiém

=+iw,trongdd = /k/m .Vivay nghiém t6ng quat

la x(t) = C coswt + C, sin wt.
Buac 2 XU i méd hinh toan hoc
T dinh ludt Hooke, luc can thiét dé kéo gian 1o xo 13
k(0.2) = 25.6, nén k =128. SU dung gia tri nay cla k cing
1% x
v&i m = 2 vao phuong trinh (1) ta cé 2-3—;« +128x = 0.
!
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Nhu da trinh bay chung & trén, nghiém cltia phuang
trinh nay la x(f) = C cos 8¢+ C, sin &t.

Ching ta ¢é diéu kién dau X (0)=0, 2

= (,c0s8.0+C,sin8.0=0,2=C, =0,2.
T x(#) = C) cos8t + C, sin 8¢
= x (t) = ~8C, sin 8¢ +8C, cos 8.
Boi vi van t6¢ ban dau la x'(0) = 0, nén

1
-8C;8in8.0+8C, c0s8.0=0=C, =0=x(f) = gcos8t,

Budc 3: Chuyén d6i két qua vé dang trd 1¢i cau hoi
thuc tién
O thai diém t thi khoang cach X tifvi tri can béng i

vatthéla x = —;-cos 8t.

3. Kétluan

Dé tang cu‘ofng van dung céng cu Toédn cao cap
trong thuc tién dao tao nghe o] Tru’dng Dai hoc Cong
nghiép Ha Noi, xuat phat tif yéu cau, muc tiéu day nghe
cho SV hai nhém nganh Dién va Co khi, chting toi da
tién hanh chon loc diéu chinh xay du’ng noi dung grang
day mén Toan cao cdp nham gitp SV su dung giai quyét
nhing van dé dat ra trong thuc té hoc nghé,

Nhiing két qua budc dau cho thay SV hoc Toan cao
cap tét hon, dic biét la thoi quen va kha nang van dung
cong cu toan hoc vao thuc té hoc nghé dugdc nang lén
rd rét. Diéu do gidp chung 8i ¢4 can ¢t dé tiép tuc hoan
thién, dong bd muc tiéu - ndi dung va perdng phép
giang day Toan cao cdp nham gén vdi muc tiéu dao tao
nghé cho SV.
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SUMMARY
Teaching Maths as a tool subject, to help students
develop professional competence, applying knowledge
and mathematical methods into their practice profession.
However, the real status of teaching advanced Maths at
Hanoi University of Industry showed causes of Mathematics
teaching and learning without relating to application target
in students’ vocational training. The author presents selected
research on developing advanced Maths content to teach
students in Electrical and Mechanical Engineering branches at
Hanoi University of Industry towards strengthening practical
application into students’ profession practice.
Keywords: Advanced Maths; real status of profession
training; Hanoi University of Industry.
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