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Chiu trach nhiém xut ban:
PGS.TS. Tran Thi Hang
Pho Hiéu truong
Truong Pai hoc Cong nghiép Viét Tri
Chiu trach nhiém néi dung:
PGS.TS. Tran Thi Hang

e Ban bién tap:
PGS.TS. Tran Thi Hing Truong ban
GS.TS. Thai Hoang Uy vién
PGS.TS. Nguyén Hong Quang Uy vién
PGS.TS. Nguyén Vin Huan Uy vién
PGS.TS. Pham Thanh Long Uy vién
TS. Pao Tung Uy vién
TS. Nguyén Thi Ngoc Quynh Uy vién
TS. Vii Quéc Hién Uy vién
TS. Hoang Thi Van An Uy vién TT
TS. Mac Dinh Thiét Uy vién
TS. Nguyén Quédc Khanh Uy vién
TS. Vii Thi Phuong Lan Uy vién
TS. L€ Quang Vinh Uy vién
TS. Nguyén Dic Nam Uy vién
TS. Lé Quang Tuyén Uy vién
TS. Quan Cam Thuy Uy vién
TS. Lé Thanh Cuong Uy vién

ThS. Nguyén Xuan Long Uy vién
e Thu ky ban bién tip:

TS. Hoang Thi Van An Té truong
TS. Vii Ptic Cudng Uy vién

Gidy phép xuit ban s6 132/GP-XBBS do Cuyc bao tri -

B¢ Thong tin va Truyén théng cip ngay 29 thang 11
nam 2024.

Trwong Pai hoc Cong nghiép Viét Tri:

- Co s¢ Lam Thao: Xa Tién Kién, huyén Lam
Thao, tinh Phu Tho.

- Co s Viét Tri: S6 9, duong Tién Son, phuong Tién
Cat, thanh phé Viét Tri, tinh Phu Tho.

Dién thoai: (+84) 210 3829247

Fax: (+84) 210 3827306

Website: http://www.vui.edu.vn

Email: dhenvt@vui.edu.vn

TRONG SO NAY

KHOA HQC VA CONG NGHE
Nhiing Matlab cho Arduino diéu khién nhiét dj 16 nhiét

Nghién cuu, cdi tién va xay dung cdac module thuc hanh dién dién
tir tai Khoa Dién, triong Dai hoc Cong nghiép Viét Tri

Ung dung Simulink mé phong dong co dién mot chiéu kich tir dong
ldp bang mo hinh khong gian trang thai

Nghién ciru ché tao mé hinh hé thong diéu khién gidm sdt va on
dinh ap suat chat long

Nghién citu, ché tao module thie hanh PLC img dung trong gidang
day cho sinh vién truong Dai hoc Cong nghiép Viét Tri

Nghién cieu thiét ké, ché tao mé hinh tuabin gio

Nghién ciu thiét ké, ché tao do ga tién mat cau cho may tién ren
vit van nang wng dung trong giang day o truong Dai hoc Céng
nghiép Viét Tri

Khoi tao co so dit liéu tw dong voi Entity Framework cho hé th(fng
quan ly co so dir lieu dam bao chat lwong gido duc

Nghién cutu cac yéu to anh huong deén san xuat cao cay la lot

Nghién citu thanh phan héa hoc va hoat tinh khdng vi sinh vt kiém
dinh cua tinh dau riéng trong tai huyén Lam Thao tinh Phu Tho

Nghién ciru quy trinh tach chiét va xdc dinh thanh phan héa hoc
tinh dau hung quée trong tai tinh Phu Tho

Xac dinh ham lu:.ong Pb, Cd trong mot $6 logi my phcfm bcing
phwong phap pho hap thu nguyén ti ky thudt lo Graphit (GF-AAS)

Anh huéng cia ham lwong Na* dén tinh chat phat quang ciia CeO,
pha tap Eu’*

Mot sé gidi phép trong day hoc triét hoc Méc - Lénin nham néng
cao ky nang mém cho sinh vién ciia truong Pai hoc Cong nghiép
Viét Tri

Nghién cuu cac giai phap nang cao svc khoe cho can bg, giang
vién truong Pai hoc Cong nghiép Viét Tri théng qua hoat dong thé
duc thé thao

Nghién citu cdc yéu té danh hwong dén quyét dinh chon truong ciia
sinh vién truong Dai hoc Cong nghiép Viét Tri

Anh huong cua viéc di lam thém dén két qua hoc tdp cua sinh vién
truwong Dai hoc Cong nghiép Viét Tri

Nghién ciru cdc yéu t6 anh hwéng dén hanh vi sir dung vi dién tir
cua sinh vién truong Dai hoc Cong nghiép Viét Tri

NGHIEN CUU - TRAO POI

Gidao duc thong minh trong day hoc va cach tié}) can tai truong Pai
hoc Cong nghiép Viét Tri
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TRUONG PAI HQC CONG NGHIEP VIET TRi KHOA HQC VA CONG NGHE

NHUNG MATLAB CHO ARDUINO PIEU KHIEN NHIET PQ LO NHIET

Nguyén Pirc Toan", Nguyén Pic Nam, Ha Pirc Nguyén, Nguyén Ngoc Phuong,
Vi Thi Ngoc Mi, Lé Thi Mai Trang

Khoa Pién, Truong Dai hoc Cong nghiép Viét Tri

*Email: ductoan.bfl@gmail.com

Tém tit:
Bai béo trinh bay két qua nghién ctiru nhing Matlab cho Arduino Uno diéu khién nhiét d6 16 nhiét bang
b diéu khién PID. Sir dung cac khéi trong cong cu Simulink support package cho Arduino dé cau hinh
hé théng, doc gia tri phan hoi tir cam bién nhiét d6 16 nhiét, tao bo diéu khién va giao dién truyén thong

gitta Matlab va Arduino dé diéu khién nhiét do 1o the0’g1a tri dag. Két qua thuc nghiém cho nhiét do 1o
nhiét hoan toan dap ung duogc theo gia tri dat va cho chat lugng tot.

Tix khéa: Diéu khién nhung, Matlab, Arduino

EMBEDDED MATLAB FOR ARDUINO TO CONTROL THE TEMPERATURE OF
THERMAL FURNACE

Abstract:

The article presents the results of the research on embedding Matlab for Arduino Uno to control the temperature of the
thermal furnace using a PID controller. Using the blocks in the Simulink support package for Arduino to configure the system,
read the feedback value from the thermal furnace temperature sensor, create a controller and a communication interface
between Matlab and Arduino to control the furnace temperature according to the set value. The experimental results show that

the temperature of the thermal furnace completely meets the set value and gives good quality.

Keywords: Embedded control, Matlab, Arduino

1. GIOI THIEU

Qué trinh gia nhiét 1a qué trinh phd bién duoc
Ung dung rong réi trong céng nghi¢p nhu thuc
pham, sin xuat va nong nghiép. Sudi am thich
hop trong qua trinh san xuat san pham dé dam bao
chét luong va kéo dai tudi tho. Piéu khién PID
duoc biét dén nhu mot didu khién don gian va
manh mé dugc ung dung diéu khién qué trinh gia
nhiét nay. Theo thong k& c6 hon 97% bo dicu
khién trong cong nghiép 1a cung loai v6i bo didu
khién PID [1]. Diéu chinh dung cac thong sb didu
khién s& dam bao tdi vu hiéu suat trén pham vi
hoat dong di duoc chi dinh. M6t s6 phuong phap
ndi bat 1a phuong phap Ziegler- Nichols thir nhat
va thir hai, PID lién tuc, va PID s6 (PID roi rac). ..
Mot sd k¥ thuat diéu khién PID nbi tiéng duoc tim
thiy trong [1, 2].

O bai bao nay, nhom tac gia s& dé cap dén
nhiing Matlab cho Arduino Uno diéu khién nhiét
d6 10 nhiét bang bo diéu khién PID. Thuyc té ta c6
thé st dung Arduino dé diéu khién nhiét do 10
bang cach 1ap trinh trén nén tang Arduino IDE,
tuy nhién chi ¢é thé 1ap trinh diéu khién co ban.

Trong khi d6, MATLAB la m6t moi truong tinh
toan sd va lap trinh, duoc thiét ké boi cong ty
MathWorks. MATLAB cho phép tinh todn s6 voi
ma tran, vé d6 thi ham s6 hay biéu d6 thong tin,
thuc hién thuat todn, tao cac giao dién nguoi
dung, lién két voi nhitng chwong trinh may tinh
viét trén nhleu ng6n ngtr lap trinh khac va tmyen
thong két ndi thiét bi thuc qua cac cong két ndi
ndi tiép, song song clia may tinh. Vi thu vién
Toolbox, MATLAB cho phép md phéng tinh
toan, thyc nghiém nhiéu mé hinh trong thyc té va
ky thuat. Hon nira, goi1 Support Package for
Arduino Hardware 1a mdt thu vién trong bd cong
cu Simulink hd tro cac bo mach Arduino lam viéc
véi Matlab Simulink, khi két hop véi bo mach
Arduino 13 mot thiét bi phan cing c6 thé hoat
dong doc lap voi chire nang thuc hién cac luat
diéu khién, két ndi v6i may tinh thu thap dir lidu,
Matlab c6 thé dong vai tro 1a trung tim diéu khién
trong hé thong diéu khién sd trong mién thoi gian
thuc v6i cac wu diém 1a don gian trong lap trinh,
dé dang thu thap dit liéu, giam sat thoi gian thuc
va c6 thé ap dung duoc cic phuong phap didu
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khién PID lién tuc, PID sb, hodc phuong phap
diéu khién thong minh nhu diéu khién mo, dicu
khién noron...vv.

2. MO HINH THU'C NGHIEM

So db cdu trac hé thong:

Ardwine 2

MT 0—!| Arduinoe 1

Bo mach kich Thiét bi
Triac gia nhiét

Nhiét o

Cam bién nhigt [

Hinh 1. So' do khoi hé thong

Giai thich cac thanh phan c6 trong so do:

a. MT: 13 may tinh c6 cai dit phdn mém
Matlab, dong vai tro la trung tdm dicu khién:

Thu vién Hardware Support Package (Hinh 2
b) ¢6 cac khoi chirc nang co ban nhu sau:

- Khéi chirc nang Digital Input: doc gia tri cac
dau vao so cua Arduino. Két qua khoi nay co the
la 0 hodc 1 theo dau vao so dugc khai bao.

- Khéi chue nang Digital Output: ghi gia tr1 0
hodc 1 ra cac dau ra so duoc khai bao.

- Khéi chic ning Analog Input: doc gid tri
ADC trén céc dau vao analog ctia Arduino. Do bo
mach Arduino Uno R3 c¢6 thé bién d6i dién ap
tuong ty 0=5V tir dau vao tuong ty AO+A5 thanh
gia tri s6 10bit nén khdi nay s& nhan duogc két qua
tir 01023 tuong tmg véi gia tri dién ap & cac dau
vao tuong tu dugc khai bao.

- Khéi chirc ning PWM: xudt gi4 trj twong tu
trén cac dau ra tuong tu cia Arduino. Do Arduino
st dung thanh ghi 8bit d¢ diéu khién PWM nén
gia tri cua khoi Analog Onput nhin dugc tir 0 +
255 tuong tung voi xung PWM c¢6 d rong xung
tr 0 = 100%.

- Khéi chtc nang Serial Receive: nhan dit liéu
noi tiép

- Khéi chirc nang Serial Transmit: truyén dit
liéu noi tiep

- Khéi chirc ning Standard Servo Read: doc
gia tri vi tri servo tiéu chuan

- Khéi chirc nang Standard Servo Write: ghi
gia tri vi tri servo tiéu chuan

- Khoi chire nang Continuous Servo Write: ghi
gia tri vi tri servo lién tuc

ARDUMD ARDUND ARG
nn 3y nn FAVAN )
Fin & P @ Fimd
Dpital invpad Dl Qutisd ARdig g
ARDUNG I-Fllu:#ﬁ' ) ARG
Pias Pod P Por
[ ]" Fwlal Boeive fenad Trasemd
ARDUMND ARDUIND RRDUING
@ )y £ y ¥
Pin 2 Pt Piad
Stand e Survo Faad Slandasd Serw Wirke Condrgaa G it

Hinh 2. Arduino Uno R3 (a) va thw vién Simulink Hardware Support Package cho Arduino (b)

b. Giao dién giita Matlab va Arduino:

Céc khdi trong Matlab dugc thé hién trén hinh
3, bao gom: Khoi analog input 1a tin hi¢u nhan tu

cam bién nhiét LM35; Khdi subsystem chuyén
doi gia tri do dugc thanh nhiét dg, khoi constans
la khoi gia tri dat nhiét do, khoi display hién thi
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gié tri nhiét d6 do duoc, khdi PID dé tinh toan gia
tri PWM gcuét ra chan D5 cua arduino 1, khoi
display hién thi gia tri PWM tinh toan dugc, khoi

sum dé so sanh tin hiéu dat va tin hiéu do duoc,
khoi scope d€ quan sat do thi nhiét do dat va nhi¢t
do do duogc cua 0.

KUat gia tri PWH
khdi tinh todn PID 1T AUl

r

nhiét dé d3t
il oy
il .
doc dién dp bang
chan AD Arduino
it i = -

chuyen dai thanh
gia trj nhiet do

L —3

it

‘rr——— hién thij gia tri ouput
Hen thl gl &l clia khdi PID

nhiét do do dugc

.{Ij
Quan sat nhiet do dat
va nhiét dd 1o nhiét

Hinh 3. M6 hinh bé diéu khién trong Matlab

c. Arduino Uno R3: st dung Vi diéu khién
Atmega328p cho toc do xur 1y t6i, ddy du cong két
nbi véi ngudn va thiét bi ngoai vi (Hinh 2 a).
Thong s6 ky thuat Arduino Uno R3: Vi diéu
khién: Atmega 328p; Pién ap hoat dong: 5V;
Pién 4p dau vao DC: 7-12V; S6 ngd ra: 14 (6 chan
PWM); S6 chan Analog: 6; B6 nhé Flash: 32 KB,
SRAM: 2 KB; EEPROM: 1 KB; Xung clock: 16
MHz. M5 hinh str dung 2 khéi Arduino ¢ chiic
ndng khac nhau:

Arduino 1: 1a Arduino R3 c6 vai tro doc tin
hiéu analog tir cam bién nhiét d6 LM35, xuit tin
hiéu diéu khién PWM cho Arduino 2 va giao tiép
giita Matlab va d6i tugng diéu khién.

Arduino 2: 1a Arduino R3 nhéan tin hiéu PWM
tir Arduino 1, ra tin hiéu kich Triac Moc 3023 dé
cap dién 4p cho thiét bi gia nhiét, dong thoi gui
tin higu hién thi thoi gian cap dién ap cho thiét bi
gia nhiét.

d. Bo mach kich Triac: nhan tin hiéu tu
Arduino 2 dé cp dién 4p cho thiét bi gia nhiét. Sur
thay d6i ciia goc kich o quyét dinh cong sudt mé
ctia Triac. Khi goc kich a thay ddi thi dién ap dau
ra cua triac ciing sé& thay doi. Goc kich a = 0 cong
suat dat 100% triac m¢ hoan toan, goc a lic cong

suat dat 50% triac mé mot nira, goc o lac cong
suét dat 0% triac ngung dan. Diéu khién dugc goc
kich khi tim dugc diém 0, tirc 1a diém giao nhau
gitra chu ky am va chu ky duong cua dién ap xoay
chiéu. Qua trinh dugc biéu thi ¢ hinh 4 [4].

Dua trén nguyén 1i hoat dong ctia dién 4p xoay
chiéu, mach phat hién diém 0, khi cap dién ap
xoay chiéu 220V qua cau diode, ta thu duoc dién
ap v6i ban ky duong dao dong véi tan sé £ = 50
Hz, tirc chu ky dao dong T = 0,02 s =20 ms. Vay
ntra chu ky dao dong 1a Thes = T/2 =10 ms. Dong
dién qua cau diode toi diode zener c6 V,= 4,7 V
Khi Vpigde <V- thi dién ap chay qua dién tré 470
Q . Lic nay, diode zener dan thuan va duoc xem
nhu mot diode ban dan binh thudng. Khi thi diode
zenner dan nghich va dugc xem nhu mot nguén
4,7 V cung cap dién ap cho led trong opto PC817
phat sang kich dan chan 3 va 4 v6i nhau. Sau do,
chén tin hiéu két néi véi vi diéu khién duge ndi
xudng mass. Dya vao diém nay, ta sir dung ngat
ngoai cta vi diéu khién dé nhan biét tin hi¢u dong
bd ciia dién ap xoay chiéu, tinh goc mé cua triac.
Ta chi diéu khién thoi gian trong khoang thoi gian
tir 1 ms toi 9 ms. Vi dién ap can c6 khoang thoi
gian tré dé ting 1én 5 V va giam vé 5 V.
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Hinh 4. Chu ky hoat déng dién dp xoay chiéu (a) va quan hé géc mé triac va thoi gian (b).

Trong do: t1 tuong Gng v&i goc mo cua triac; to
thot gian xung kich cua chén G dé kich dan; t3
khoang thoi gian ma dong dién dong ngat trong
ntra chu ky.

Thiét bi gia nhiét: 1a bong dén soi dot dién ap
220 V, 60 W ¢6 tac dung cung cap nhiét cho 10.

Cam bién nhiét: Cam bién nhiét LM35 cé tac
dung do nhiét do cua 10, dua tin hi¢u analog 0-5
V vé Arduino 1.

‘Nguyén ly lam viéc: Nhiét d6 cua 16 duoc cam
bién LM35 duoc dua vao bd Arduino 1, bo diéu
khién PID duoc thiét ké trong moi truong Matlab,
sau d6 xuat tin hiéu diéu khién PWM ra chan 5

cta Arduino 1. Tin hiéu diéu khién tir Arduino 1
s& diéu khién bo mach Arduino 2 dé gui tin hiéu
cho Triac Moc 3023 dé cip ngudn cho thiét bi gia
nhiét bAm theo tin hiéu dt. Bo diéu khién PID s&
can cu vao sai léch gitra gia tri dat va va nhiét do
do duoc dé tinh toan tin hiéu diéu khién sao cho
sai léch giita ching 1a nho nhét trong pham vi cho
phép.

3. KET QUA VA THAO LUAN

Mo hinh 10 nhiét trong bai bao gdm vo6 16 dugc
lam bang g véi kich thudc 50x40x50 cm. Bén
trong 10 cam bién nhiét d6 LM35 dit bén trong dé
do nhiét d6 cua 16 nhiét. M6 hinh 16 nhiét thuc té
nhu Hinh 5 (a) va (b).

(b)

Hinh 5. M6 hinh thuc té bén ngodi 1o nhiét (a) va bén trong 1o nhiét (b)

Thuc nghiém duoc tién hanh véi bo diéu khién
PID véi céc thong sd khac nhau. Két qua thyc tir
mé hinh 10 nhiét thuc té cho thiy: véi thoi gian
14y méu T=0,01 s thi hé thdng dap ung tdt, giéng
nhu gia thuyét va két qua mo phong c6 dugc ban
dau. Khi chi diéu khién bang khau ti 1& Kp (diéu
khién P) thi hé thong van hoat dong tot nhung

chua hoan thién va hiéu qua. H¢ théng ton tai sai
sO xac 1ap. Sau khi thém khau tich phan Ki (diéu
khién PI) thi hé théng hoat dong t6t hon. Sai s6
xac l1ap duogc cai thién. Nhung khi gié tri Ki lon
thi hé thong xuat hién vot 16. Con khi Ki c6 gia tri
qué nho gan bang 0 thi hé thong hoat dong gidng
nhu khi chi c6 diéu khién ty 1& (diéu khién P) nén
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c6 sai s xac 1ap. Ta tim dugc bd diéu khién PI tdt
nhat 1a Kp = 30; Ki = 5. Khi b diéu khién c6 thém
khau vi phan Kd (diéu khién PID) cho thiy khau
vi phan Kd ¢6 tac dong nhé khong anh huong 1€n
hé théng. Khi c¢6 thém khau Kd thi do dao dong

(@)

(©)

quanh muc nhiét d¢ dét cua hé théng cang cao.
Két qua biéu thi & hinh 6. Vi vay, hé thong hoat
dong tt nhat khi diéu khién bang bo diéu khién
PI ma khong can t6i khau vi phan Kd (diéu khién
PID).

T

M = STy v

(b)

(@

Hinh 6. Dap ung hé thcfng khi Kp=30 (a); Kp=30, Ki=5 (b); Kp=30, Ki=5, Kd=0,1
(c); Kp=30, Ki=5, Kd=0,01 (d)

4. KET LUAN

Nghién ciru cho thay, 10 nhiét hoat dong tot voi
giai thuat diéu khién PID sb. Lo nhiét hoat dong
t6t nhat khi ding bo diéu khién tich phan ti 18 PI
v6i gia tri Kp = 30 va Ki = 5. Thoi gian lay mau
T=0,01 s va nhiét d6 dat ban dau 1a 60 °C. Hé
thong d4p tmg nhanh it vot 18, 6 6n dinh cao va
sai s6 xac lap khong dang ké.

Loi cam on

Cong trinh ndy duoc thuc hién véi sy ho trg vé
kinh phi cua dé tai cap Truong Dai hoc Cong
nghiép Viét Tri.
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NGHIEN CUU, CAI TIEN VA XAY DUNG CAC MODULE THU'C HANH PIEN DPIEN
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Tém tit:

Bai bao trinh bay qua trinh nghién ctru va cai tién cac module thyuc hanh dién dién tir nham giai quyét
cac bat cip hién c6 trong cong tac thyc hanh tai Khoa Dién. Nhom nghién ctru da thiét ké va ché tao cac
module thie hanh méi, dap tng nhu cau giang day, d& quan 1y, kéo dai tudi tho thiét bi va tdi uu hoa chi
phi. Két qua can dat dugc bao gdbm cac mé hinh module c6 tinh tng dung cao, kém quy trinh van hanh
va kiém chimg chat luong théng qua thuc nghiém. Pdng thoi, bai bao ciing thao luin vé cac han ché hién
tai va dinh hudng cai tién trong tuong lai dé dap ung xu hudng hién dai hoa trong dao tao ky thuat dién.

T khoa: Module thiee hanh, dién dién i, cdi tién thiét bi, thiee hanh thi nghiém.

RESEARCH, IMPROVEMENT, AND DEVELOPMENT OF ELECTRONICS
PRACTICE MODULES AT THE FACULTY OF ELECTRICAL ENGINEERING,
VIET TRI UNIVERSITY OF INDUSTRY

Abstract:

This paper presents the research and improvement of electrical and electronic practice modules to address existing
challenges in practical training at the Faculty of Electrical Engineering. The research team has designed and developed new
practice modules that fulfill teaching requirements, are easy to manage, enhance equipment durability, and optimize costs. The
outcomes include highly applicable module models with well-defined operating procedures and quality verification through
experimental testing. Additionally, the paper discusses current limitations and proposes future directions for improvement to
align with the modernization trends in electrical engineering education.

Keywords: Electronics practice modules,
experimental verification

electrical and electronic, equipment improvement,

1. GIOI THIEU

Dao tao thyc hanh k¥ thuat, dac biét trong linh
vuce dién - dién tu, dang d6i miat v6i nhiéu thach
thirc va yéu cau d6i moi dé dap tng xu hudng cong
nghé va nhu cau thuc tién. Viéc d6i moéi phuong
phap giang day thuc hanh khong chi nang cao chat
lwong ddo tao ma con phat trién cac ky nang thuc
té cho sinh vién, gitip ho dap tng yéu cau cua thi
truong lao dong hién nay [1]. Pong thoi, cac
nghién ctru dd nhan manh rang viéc thiét ké cac
module thuc hanh chuyén nganh dién cong nghiép
1a yéu t6 then chdt dé t6i uu hoa qua trinh hoc tap
va giang day [2].

Hon nita, cac nghién ctru quéc té cling chi ra
tAm quan trong cta viéc ap dung cong ngh¢ hién
dai trong gido duc k¥ thuat. Viéc thiét ké cac thiét
bi thi nghiém d6i méi nham cai thién hiéu qua dao
tao nganh k¥ thuat dién - dién tir 4 gop phan nang
cao nang luc thuc hanh va kha nang séng tao cua

sinh vién [3]. Tuong tu, xu hudéng g dung cong
nghé IoT trong dao tao thuc hanh khong chi mang
lai tinh twong tac cao ma con giup sinh vién tiép
can céac cong nghé tién tién mot cach chu dong hon

[4].

Nhing budc tién trong phét trién cac module
thuc hanh dién ttr cho thiy xu hudéng két hop cac
cong cu cong nghé hién dai nham ting tinh thyc
tién va hi¢u qua hoc tap [5]. Cac quan diém ciing
b sung rang d6i méi phuong phap giang day thuc
hanh can tap trung vao viéc gan két 1y thuyét voi
thuc hanh, dong thoi img dung cong nghé gido duc
dé tao ra moi truong hoc tép sang tao [6]. Nhing
nhén dinh nay nhan manh tim quan trong ciia viéc
khong ngimg cai tién phuong phap va thiét bi dao
tao thuc hanh trong gido duc dai hoc.
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2. THUC NGHIEM

2.1. Quy trinh nghién ciru
Nhom nghién ctru thye hién theo cac budce sau:
1. Khao sat thuc trang ban thyc hanh ci

- Kiém tra céc thiét bi, ban thuc hanh cfi, danh
gia tinh trang vat ly va churc nang.

- Tham khao y kién tir giang vién va sinh vién
vé cac van dé gap phai trong thuc hanh.

- Thu thép dir lidu tir cac chuong trinh dao tao,
dé cuong chi tiét twong tur trong nude va quc té.

2. Thiét ké module:

- Str dung phan mém AutoCAD va Proteus dé
thict ké so do mach va bo tri linh kién.

- Tich hop cac thanh phan can thiét nhu nguén
dién, cam bién, va cac mach churc nang.

3. Lya chon vat liéu:

- Vat lidu chinh: thép hop 30x30mm dé lam
khung, nhém tdm 2mm dé lam mat ban.

- Linh kién dién tir: Mach in PCB, dong ho do
dong, do ap, day dan, cam bién, relay diéu khién.

4. Ldp rdp va kiém tra:

- Lip rap module theo so do thiét ké, kiém tra
tung thanh phan riéng 1é.

- Thir nghiém cac bai thyc hanh trén module dé
danh gia tinh 6n dinh va chinh x4c.

2.2. Thiét ké cac module chinh
1. Thiét ké module da ndng
Thiét ké module tich hop nhu Hinh 1

Hinh 1. Module thyc tdp da nang

Céac buéc thiét ké:

- Xac dinh yéu cau: Phan tich cac chirc nang can
c6 (nguon dién da nang, dong ho do, panel cam
linh kién).

- Lua chon linh kién: Chon céc linh kién phu
hop nhu nguon da nang, ddng ho do da chi sb, va
cac dau cam tiéu chuan.

- Thiét ké so' 46 mach: X4y dung so do tich hop
cac thanh phan trén phan mém CAD.

- Tao giao dién vat 1y: Thiét ké giao dién panel
cho nguoi dung de thao tac.

- Kiém tra an toan: BDam bao cac tinh nang bao
vé€ ngan mach va qué dong.

- Ché tao va thur nghiém: Thyuc hién ché tao
module, sau d6 kiém tra tinh 6n dinh va da nang.

Phuong phap thiét ké:

- Tich hop da chirc nang: Két hop nguon dién,
d6ng hd do va panel cam.

- T6i wu héa giao dién: Tap trung vao tinh tién
dung va an toan cho ngudi dung.

2. Lap mach nguon mot chiéu

Module nay huéng dén viéc giup sinh vién hiéu

g-n-H hang
L]

Hinh 2. So do dau noi mach nguon 1 chiéu

va thuc hanh thiét ké, 1ap rap cac mach nguon mot
chi€u co ban va nang cao dya trén ban vé so do dau
ndi nhu Hinh 2.

Céc budce thiét ké:

- Xéc dinh yéu cu: Xéc dinh thong s6 dién 4p,
c}(‘)ng dién va cac linh kién can dung (diode, ty, IC
on ap).
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- Thiét ké so d6 mach: V& so @6 mach chinh luu,
loc nhiéu, va 6n ap.

- Tinh toan linh kién: BDam bao lua chon linh
kién dung thong so k¥ thuat (dong dién chiu dung,
dién ap ngudng).

- Lép rap va kiém tra: Thuc hién 13p rap theo so
d6 va do dac kiém tra.

Phuong phép thiét ké:

- Bao vé mach: Tich hop bao vé qua dong va
ngan mach.

- T6i vu hoa hiéu suit: Str dung bo loc nhidu va
on ap hiéu qua.

3. Ldp mach khuéch dai cong sudt

Cac budc thiét ké:

- Xéc dinh myc tiéu: Xac dinh cong suat dau ra
va linh kién khuéch dai (transistor, OPAMP).

- Thiét ké so d0 mach: V& so d0 mach khuéch
dai cong suat véi tai cu thé.

- Tinh todn cong suat: Dam bao kha nang chiu
tai cta linh kién khuéch dai va nguon cap.

- Thyc hanh lip rap: Két néi linh kién theo so
do, kiém tra cong suat va hicu suat.

Phuong phap thiét ké:

- Phéan tich hiéu suat: Po dac tin hi¢u dau vao/ra
va toi uu hda khuéch dai.

- So sanh phuong phap: Thir nghiém véi cac
loai khuéch dai khac nhau dé danh gia hi¢u qua.

4. Lap mach vmg dung ding OPAMP
Céc budc thiét ké:

- Xac dinh ung dung: Lya chon tng dung cu thé
(mach cong, trur, tich hop, vi phan).

- Thiét ké so dd mach: V& so dd st dung
OPAMP véi cac tham so can thiét.

- Léap rap va kiém tra: Lap mach thyc té va do
dac tin hiéu dau vao/ra.

- Phan tich ket qua: Banh gia hiéu qua ciia mach
va hiéu chinh néu can.

Phuong phap thiét ké:

- Tich hop da chirc nang: Két hop nhiéu loai ing
dung cia OPAMP trong mot module.

- Dao sau nguyén 1y: Giai thich chi tiét méi lién
h¢ gitra tin hiéu dau vao va dau ra.

KHOA HQC VA CONG NGHE

5. Lip mach dao déng va tao xung

HO tro thiét ké va thu nghiém géc mach dao
dong, tao tin hi€u xung, qua trinh thiét ke, lap mach
bao gdm cac budc:

- Lwa chon loai dao dong: Xdc dinh mach tuyén
tinh (RC, LC) hoac phi tuyén tinh (Schmitt
Trigger).

- Thiét ké so d6: V& mach dao dong va luya chon
cac linh kién phu hop.

- Thuc hanh lip mach: Lip mach tao xung
vuong, tam giac, sin.

- Phan tich tin hiéu: St dung oscilloscope dé do
va phan tich tin hi¢u.

Phuong phap thiét ké:

- Tép trung vao nguyén ly: Bam bao sinh vién
hi€u rd cach dao dong dugc tao ra.

- Pa dang hoa tin higu: Hb trg tao nhiéu loai tin
hiéu cho ing dung khéc nhau.

§. Ldrp’ mach diéu khién dién dp va tu dong
khong ché

Module nay cung cap giai phap thuc hanh céc
hé théng diéu khlen dé xay dung dugc mach, nhom
nghién ctru da tién hanh cac budc nhur:

- Xac dinh Gmg dung: Chon mét tmg dung diéu
khién cu thé¢ (PWM, cam bién nhi¢t dJ).

- Thiét ké so ¢ mach: V& so d tich hgp mach
di€u khién va cam bién.

- Lap rap va thyc hanh: Lap rdp mach va diéu
chinh theo yéu cau.

- Kiém tra ung dung: Thyc hién do dac va danh
gia hoat dong cua hé thong.

Phuong phap thiét ké dugce sir dung bao gom:

- Tich hop tur dong hoa: Két hop cam bién va
mach diéu khién dé moé phong h¢ thong thyc te.

~ - Phat trién hé théng: Hudng to1 tmg dung thyc
te trong chiu sang va diéu khién nhiét do.
3. KET QUA VA THAO LUAN
3.1. Két qua khao sat thye trang

Két qua khéo sat cho th;?iy cac ban thuc hanh cii
tai khoa gd@p nhiéu han ché, dac biét la:

- Két ndi day cdm khong dam bao Vé‘thi,éu an
toan: Cac module hién tai gap van dé ve két noi
khong on dinh do day dan va chan cam bi mon
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KHOE DIER Tu' PAP

Hinh 3. Dang 16i, hir hong trén cdc Panel thwe hanh

hoac khong dugce lap dat chic chan (Hinh 3). Bléu
nay dan den t1ep xuc kém, hoat dong khong on
dinh va tiém an nguy co mat an toan cho ngudi sir
dung trong cac budi thyc hanh.

- Linh kién dién tir c@i, hu hong: Nhiéu linh kién
bi gdy chan, chay hodc khong hoat dong. Thiét ké
¢d dinh hién tai gay kho khan cho viéc thao lép va
thay thé linh kién, anh huong dén hiéu qua giang
day.

Tir d6, nhom nghién ctru dinh hudng thiét ké
cac module méi, cho phép sinh vién d& dang lap
moi linh kién, han gan va di ddy mach nham nang
cao tinh linh hoat va trdi nghiém thuc hanh.

3.2. Két qua xay dung cac module

Céc module dd dugc ché tao thanh cong voi do
chinh xac cao, dap ng day du céc yéu cau k¥ thuat
va giang day. Cu thé, cac bai kiém tra thue nghiém
cho thay rang cac module hoat dong on dinh trong
moi truong phong thi nghiém, gitp sinh vién thuc
hién céc bai thuc hanh mot cach dé dang va chinh
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Hinh 4. V; tri cdc diém do khi thuc nghiém

xdc. Bén canh d6, h¢ thong thiét ké nho gon va linh
hoat, phu hop véi khong gian giang day han che.

Mobi module c6 tinh doc lap, dé dang lap rap va
bao tri. H¢ thong bang diéu khién duoc ti wu hoa,
giam thoi gian thiét lap bai thyc hanh. Diéu nay
dac biét quan trong trong boi canh s6 luong sinh
vién lon, yéu cau thoi gian luan chuyén céac bai
thuc hanh nhanh chéng va hiéu qua.

1. Module da nang

Bo ngu(‘A)n hoa:[ dong on dinh, cung cép péc muc
dién &p tr 5V dén 30V (DC) va 110V dén 220V
(AC). b6 dao dong dién ap do dugc nhd hon 1%,
dam bao an toan cho cac linh kién va mach dién.

Dong ho do tich hop hién thi chinh xéc dién 4p,
dong dién va cong suat vdi sai s6 dudi 0.5%.

Panel cim va han linh kién dé dang thao tac,
gitp sinh vién thuc hién nhanh chong cac mach lap
rap ma khong gap kho khan.

2. Module lip mach nguon mét chiéu

~ Mach ngudn lip rép tir module cung cip dau ra
on dinh tai 5V, 12V va 24V, phu hgp cho cadc mach
dién tir thong thuong nhu chi ra trén Hinh 4.

Bang 1. Cdc thong s6 do dwoc sau khi thuc hién mach nguon on ap doi ximg

Piém do TP3 | Diém do TP4 | Diém do TP6 | Diém do TP4| Diém do TP2
Thay doi dién ap voi TPS voi TP3 voi TP1 voi TPS voi TPS
vao
UDZ UBE2 UBE1 Um Ur

CAp ngudn tai TP1

w61 TP5: 413V 4.8V 0,6V 0,6V 5,6V 10V-0,2V
CAp ngudn tai TP1

w61 TP5: 116V 5V 0,6V 0,6V 5,8V 10V
Cép ngudn tai TP1

w61 TPS: 4 19V 5V 0,6V 0,6V 5,8V 10V+0,2V
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Hé théng bao vé ngan mach hoat dong chinh
xéc, tu ngat khi xay ra qua dong va khoi phuc ngay
sau khi stra 161, Két _qua do tai cac diém test point
dam bao theo yéu cau nhu Bang 1.

3. Module lip mach khuéch dai cong suit

Tin hiéu dau ra khuéch dai dat do chinh xéc cao,
véi d0 méo hai thap hon 2% khi st dung cac
transistor cong suat thong dung.

Kha niang khuéch dai dat mirc 50 lan (hé s6
khuéch dai) doi vai tin hi€u am thanh.

Cong suit dau ra t6i da dat S0W, hoat dong on
dinh khi két n61 véi tai thuc t€ nhu loa.

Module dap tmg tot yéu . cau thuc hanh, giup
sinh vién hiéu sau vé cic yéu t6 anh huong dén
hiéu suat khuéch dai.

4. Module lip mach ng dung ding OPAMP
Két qua thuc nghiém:
Mach khuéch dai ’déo va kl}éng dao hoat dong
chinh xéc, hé so khuéch dai diéu chinh dugc trong

khoang tir 1 dén 100 lan. Két qua do dién ap tai cac
diém dam bao.

Piém do Két qua do
Do ngudn cap IC Vcee==+ 12V
Do dién ap vao TP1-TP3 Uv =
bo dién &p ra TP2 - TP3 Ur ~-15V

Mach cong/trir tin hi¢u hoat dong hi¢u qua, cho
phép xtr Iy nhiéu tin hiéu dong thoi.

Mach vi phan va tich phan cho két qua dau ra
muot ma, bam sat 1y thuyét, phu hop vai cac ing
dung do luong tin hi¢u.

5. Module lip mach dao ddng va tao xung

Mach tao xung vudng, tam giac va song sin hoat

Hinh 5. So sdnh gid tri do thiee té va mé phong

KHOA HQC VA CONG NGHE

dong 6n dinh véi tan sé diéu chinh tr 1Hz d&én
1MHz.

Cac dang tin hiéu quan sat trén may hién song
c0 bién do va tAn sb chinh xac, sai so dudi 2%.

Module hd trg tao tin hiéu PWM, de‘ dang gheu
chinh chu ky xung cho cac ung dung di€u khién.

6. Module lip mach diéu khién dién ap va tu
dong khong che

Mach diéu khién dién 4p bang PWM cho két
qué chinh x4c, diéu chinh bién d6 tir 0% dén 100%
ma khong gay nhiéu tin hiéu.

Heé thdng tu dong khéng ché (str dung cam bién
nhiét do va anh sang) hoat dong 6n dinh, dap ung
nhanh véi sai sé du6i 3%.

Céc bai thyc hanh vé diéu khién quat, dén LED,
va dong co bang module dat hiéu qua cao, sinh
vién dé dang nhan biét va khac phuc 10i.

3.3. Han cheé va deé xuat cdi thién

Két qua cho thdy, cac module hién tai chua tich
hop duogc tinh nﬁng két ndi IoT, mot xu hudng
quan trong trong gido duc ky thuat hién dai. Nhém
nghién ctru dé xuat ‘nang cap h¢ thong bang cach
tich hop cac cam bién théng minh va nén tang IoT,
gitp tang kha ning két ndi va ung dung rong rii
hon.

4. KET LUAN

Nghién ciru da thanh cong trong viée thict ké va
ché tao cac module thuc hanh dién dién tir vdi cac
dac diém nodi bat: nho gon, tiét kiém chi phi, deé st
dung va bdo tri. Cac module nay cd thé trién khai
rong rai trong dao tao va nghién clru, gitip nang cao
hiéu qua giang day tai Khoa Dién.

Trong tuong lai, cac module s& dugc cai tjén voi
cong nghé IoT va tich hgp thém cic cam bién hién
dai dé mé rong tmg dung.

Loi cam on

Cong trinh nay duoc thyc hién v6i sy hd trg vé
kinh phi cta dé tai cap Truong Dai hoc Cong
nghiép Vi¢t Tri.
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UNG DUNG SIMULINK MO PHONG PONG CO DPIEN MQT CHIEU
KIiCH TU PONG LAP BANG MO HINH KHONG GIAN TRANG THAI

Bui Thi Thanh Thiy
Khoa Pién, Truong Dai hoc Cong nghiép Viét tri

Email: thuybtt@vui.edu.vn

Tém tit:

Trong bai bao nay, tac gia tién hanh phan tich va xay dung mé hinh toan hoc ctia dong co mot chiéu
kich tir doc 14p bang mo hinh khong gian trang thai, tir 6 str dung phuong phap mé phong va phén tich
déc tinh dong hoc cta dong co DC bang md hinh khong gian trang thai. Cach tlep can nay md ta toan
dién mdi quan hé giira cac bién dién - co, khic phuc han ché cia mé hinh ham truyén truyén thong. Két
qua md phong trén MATLAB/Simulink, Simscape va Simelectronics cho thidy mé hinh c6 d6 chinh xac
cao, phan anh dung dap ung qua do va 6n dinh cua hé thong, khi thay ddi dién ap phan tng, thay dbi tai
ctia dong co mot chiéu kich tir doc lap, s€ lam thay doi toc do va m6 men x0dn cla dong co theo yéu cau.
Nghién ctiru mé ra hudng phat trién trong viéc thiét ké va tbi wu hoa cac bd diéu khién théng minh, ciing
nhu Gng dung trong ddo tao va phat trién hé truyén dong dién hién dai.

Tir khéa: Dong co dién mot chiéu, Simscape Multibody, thay déi dién dp phan ing.

SIMULINK APPLICATION FOR SIMULATING A DC MOTOR WITH
INDEPENDENT EXCITATION USING STATE SPACE MODEL

Abstract:

In this paper, the author analyzes and develops the mathematical model of a separately excited DC motor using the state-
space modeling approach, followed by simulation and analysis of the motor’s dynamic characteristics based on this model.
This approach provides a comprehensive representation of the electromechanical relationships, overcoming the limitations of
traditional transfer function models. Simulation results obtained from MATLAB/Simulink, Simscape, and Simelectronics
demonstrate that the model achieves high accuracy, correctly reflecting the transient and steady-state responses of the system.
Variations in armature voltage and load lead to corresponding changes in motor speed and torque as required. The study paves
the way for further development in the design and optimization of intelligent controllers, as well as applications in education
and the advancement of modern electric drive systems.

Keywords: DC motor, Simscape Multibody, variable armature voltage.

1. GIOI THIEU gian trang thai cho phép mo ta toan dién cd dic
tinh dién va co cua dong co dudi dang hé phuong
trinh vi phéan tuyén tinh, qua d6 thé hién r5 mbi
quan hé gifra cac bién trang thai nhu dong dién
phan tmg, toc dd va mo men dién tir [4].

Pong co dién mot chiéu (DC Motor) tir 1au da
dugc Ung dung rong rai trong cong nghiép nho
kha nang diéu chinh tdc d6 va moémen t6t. Vi syr
phat trién cua cong cu md phong nhu Matlab
Simulink, viéc phan tich va khao sat dong co tro Khi két hop mo hinh khong gian trang thai voi
nén truc quan, nhanh chong va hiéu qua [1]. phan mém MATLAB/Simulink, ¢ thé dé dang
md phong dép Gmg ctia hé thong trong nhiéu diéu
kién van hanh khac nhau, nhu thay doi dién ap
phan ing, thay d6i tai, hodc cac tin hiéu diéu
khién dau vao. Phuong phap nay khong chi mang
lai d§ chinh xac cao va tinh linh hoat trong diéu
chinh tham s6, ma con tao nén tang cho viéc phat
trién va kiém ching cac thuat toan diéu khién
nang cao nhu diéu khién PID, diéu khién tbi wu
hodc diéu khién thich nghi. Do d6, mé phong

Viéc mo6 hinh hoéa va mo phong chinh xac dac
tinh dong luc hoc ctia dong co dong vai tro quan
trong trong viéc phan tich, danh gia dép tng qua
do, ciing nhu thiét ké cac bo diéu khién hiéu qua
[2]. Cac phuong phap m6 hinh truyén thong dua
trén ham truyen dat thuong gap han ché khi xir ly
cac hé thdng c6 nhiéu bién trang thai hodc khi can
xem xét sy thay d6i tham sd trong qué trinh van
hanh [3]. Nguoc lai, phuong phap mo hinh khong
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dong co mot chiéu kich tir doc 1ap bang mé hinh
khong gian trang thai trén nén tang Simulink la
mot cong cy manh mé, dang tin cdy

2. PHUONG PHAP NGHIEN CUU
2.1. M6 hinh dong co DC

bong co dién mot chiéu kich tir dong lap vé
cau tao gom 2 phan: Phan Stato va phan Rotor

Stato 14 phan tinh cua dong co c¢6 chira cudn
day kich tir, c6 nhiém vu tao ra tur truong can thiét
de dong co hoat dong. Cudn day kich tir nay duge
cap dién tr mot nguon riéng biét, nham dam bao
tur trudng 6n dinh va hiéu suét tdi wu cho dong co,
Stato giir vai tro ¢ dinh tir trudng dé Rotor quay
muot ma va lién tuc [2].

© mimemsnion

brush wire

Rotor 1 phan quay, day la thanh phan quan
trong sinh ra momen xoan va co truc néi ra tai. O
Rotor gdbm céc thanh din déng vai tro 1a khung
day, dé dua dong dién vao khung day nay phai
thong qua chéi than va cb gop, day l1a hai thanh
phan quan trong giup duy tri dong dién 6 6n dinh tir
cudn day kich tur dén Rotor. Chdi than lam nhiém
vu truyen dién, tao tlep xtc véi cd gop va cudn
day phan tng dé duy tri dong dién qua Rotor.
Choi than va cb gop dong vai tro dao chidu dong
dién di qua khung day Rotor.

Nhu vay, trong dong co mot chiéu kich tir doc
1ap ¢ 2 phén tach biét rd rang: mot phan tao ra tir
truong goi 12 mach phan cam hay goi 1a Stato
duoc gén ¢d dinh v6i dé va mot phén la mach
phan tmg hay con goi la Rotor.

Hinh 1. So dé cdu tao dong co mot chiéu kich tir doc lap

Nguyén Iy 1am viéc ctia dong co mot chiéu
kich tir doc lap dua trén dong dién chay qua hai
cudn ddy: cudn day kich tir va cudn day phan tng.
Khi cho dong dién di qua cudn day kich tur, n6 tao
ra mot tir trudng 6n dinh quanh Stato.Tir trudng
nay tuong tac voi dong dién trong cudn diy phan
ung cua Roto, tao ra lyc dién tir lam Roto quay.
Cuon day kich tir va cudn ddy phan tmg hoat dong
doc lap, nhung dong thoi tao ra tuo truong va
momen xo4n can thiét cho dong co, gitip dong co
c6 thé hoat dong hiéu qua va chinh xac trong cac
ung dung cong nghiép [4].

Hinh 2a. So d6 nguyén Iy ciia dong co dién mét
chiéu kich tw doc lap

2.2. Xiy dung md hinh toan hgc cia dfng co
dién mot chiéu kich tir doc lap

2.2.1. M6 hinh todn hoc trén mién thoi gian

Nhu ching ta da biét trong vat 1y, khi dat vao
trong tir truong mot diy dan va cho dong dién
chay qua day dan thi tir trudng sé tac dung mot tir
luc vao dong dién (chinh 13 vao diy din) va lam
day dan chuyén dong. Chiéu cua tir luc xac dinh
theo quy tic ban tay trai. Pong co dién néi chung
va dong co dién mot chiéu noi riéng hoat dong
theo nguyén tic nay.

Vi 2
: ]

Hinh 2b. So d6 thay tigé’ mach phan img déng co
dién mot chiéu kich tur doc lap
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boi voi dong co dién mot chiéu kich tir doc
1ap, cudn kich tor dugc cap dién tor nguon mot
chiéu ddc 1ap véi ngudn dién cap cho cudn phan
ung.

Ta c6 phuong trinh dién &p mach phan tng

, dig
Va(t) = €q(t) + Rala(t) + L2 (1)

V. 1a dién ap dat vao mach phan tmg
i, 1a dong dién mach phan tGmg

Khi dit vao phan tmg dién 4p mot chidu V, voi
cuc tinh xac dinh, thi trong mach phan rng xuat
hién dong dién phan ing ia.

O mach kich tir c6 dién ap dat vao la V¢ vai cuc
tinh xac dinh, thi trong mach c6 dong dién kich tir
1a iz. Nhu vay, khi Rotor mang dong dién dét trong
tir truong do mach kich tir tao ra, s& xuat hién
momen dién tir lam Rotor quay, khi Rotor chuyén
dong quay trong tir truong, thi trong Rotor xudt
hién strc di€n dong cam Ung ea [3].

eq(t) = K, Do(t) 2

Phuong trinh m6 men dién tur:

M, (t) = Ky @.i4(t) 3)

Phuong trinh mo6 t4 quan hé dién - co
dw(t

M(t) = Mc(t) = j 228 )

2.2.2. M6 hinh todn hoc trén mién Laplace

Chuyén phuong trinh dién ap ctia mach phan
ung tur mién thoi gian sang mién Laplace

Vo(s) = Eg(s) + Raly(s) + sLgla(s) (5)

Chuyén phuong trinh suat dién dong cam ng
trong Rotor tir mién thoi gian sang mién Laplace

Ea(s) = K, Pw(s) (6)

Thay phuong trinh (6) va phuong trinh (5) va
rut ra:

ia(s) = (7)

Tuong tu, to phuong trinh (3) va phuong trinh
(4) ta rat ra:

w(s) = ®)

Vay ta ¢6 moi quan hé giita cac thanh phan
bang so d6 khoi trén mién Laplace.

Va(s)— Ke Qw(s)
LaS+ Ry

Ky iq(s)= Mc(s)
js

Me
Va M - i
i 1 Ia - 2 1 (0]
s i — 3l kg —0O—
0= 15+1, il Js
E. 7

Hinh 3. So' do khoi dang ham truyén dat déng co
dién mot chiéu kich twr doc lap

2.3. M6 hinh khong gian trang thai cia dong
co’ dién mgt chieu kich tir doc 1ap

Tir phuong trinh (1) va phuong trinh (4) ta sap
xép lai hé phuong trinh v6i cic bién trang thai

io(t) va w(t):

dig(t) _  Rq K. @ 1

d, = __la()_ L, w(t) + L_V(t)
do(t) Ky®

= — k() — M ()

Suy ra:

ra(T l Ra _%)Mia(t V,(6)

do(t) Ku® 0 |lw® : M.(¢)
w®) = [0 1] [“8 + [0 0] [1]\3‘6((?)

Chon céc vector trang thai va vector dau vao
= [l(®) @(@®)]
=[Va(® M (]
Dang tong quat cia h¢ phuong trinh trang thai
X = AX +BU
Y=CX+DU

Trong do: A 1a ma tran hé théng, B la ma tran
dau vao, C la ma tran dau ra, D 1a ma tran lién
thong gitra dau vao va daura [1].

_ﬁ _Ke(D
_ Lq Lq
Ao
| J
Li 0
B: a
0o 1
| J
C=[0 1]:D=[0 0]

M5 hinh khong gian trang thai c6 thé thay doi
tuy theo ching ta chon cac bién trang thai hoac
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khi thay doi thtr tu cdc thanh phan bén trong bién
trang thai, thi ma tran s¢€ thay doi [3].

3. KET QUA VA THAO LUAN

Tur vi¢e phan tich va xay dung hé phuong trinh
khong gian trang thai, ta m6 phong lai mé hinh
toan hoc cua dong co di€n mot chiéu kich tir doc
lap theo mé hinh so d6 khéi nhu Hinh 4, véi cac
s6 liéu cu thé nhu sau:

Va=220V; Mc = 100Nm; R, = 0,50;
Km® =0,8; L. = 0,003H; Ke® =0,8;
j=0,0167kg.m?

Ta str dung phan mém Matlab trén moi truong
Simulink xay dung duoc so do khai.

Es

&

= —
e

Hinh 4. So do két néi trén Matlab Simulink

Tiép theo ta nhap cic thong s cho mé hinh
khong gian trang thai cho cac ma tran A, B, C, D
ta s& duoc két qua dap tng dau ra la toc d6 quay,
dong dién phan tmg va mo men dién tir ctia dong
co. Nhu vay, vé miat ban chét vat 1y thi két qua mo
phong nay hoan toan hop 1y vi khi bat dau cap
dién vao dong co thi dong co tdng tde do do chay
khong tai, dén thoi diém 0,2 gidy khi ta dua tai

vao, thi tbc d6 qauy giam va sau mot thoi gian thi i

Toc do cua dong co
T T

tdc d6 On dinh, & dong dién khi bat dau khai dong
thi dong dién rat 16n, khi tbc do dong co ting lén
thi dong dién s& giam dan, dén thoi diém 0,2 gidy
khi ta dong tai vao dong co, thi mo6 men tai M.
tang 1én, dan dén toc do giam va dong dién tang.
Nhu vay, thi m6 men di¢n tir cia dong co ti 1€ vi
dong dién va tir thong, do tir thong 1a hang sb nén
mo men bién thién theo dong dién [4].

400 : : : .
200 V
i | ! .

Toc do fradis]

a 005 o1 015 0.2

03 035 0.4 0.45 0.5

Thol gian [s]
Deng dien phan ung cua deng co
T T T

. .
800
400
& 200
—

o 0.05 o1 15 o2

Thet gian [s]
Mo-men dien tu cua dong co

0.3 038 0.4 Qs 45

] 0.05 o1 mis 2

0.3 0.3s 0.4 045 0.5

Thot gian &)

Hinh 5. Ddp irng dau ra toc do quay, dong dién phan vmg va mé men dién tir

Khi thay ddi thong sd ta c6 thé quan sat duoc
su anh hudng cia cac thong s6 dén dap ung dau

ra. Gia su, ta thay doi thoi gian dong mé men tai
thay ddi t = 0,3s; thong sd hé théng Ra = 0,35Q
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Nhu vy, ta thay khi ting thoi gian dong tai va
giam dién tro, do dién tré giam nén d@ng dién
tang 1én, khi mai khoi dong da tang 1én gan S00A.

Tuong tu, ta c6 thé thay ddi cac tham sb khac dé
quan sat thay dugc cac anh hudéng ctuia tham so
dén két qua hoat dong ctia dong co.

Tar docun dopg oo

ES 7 i T T

T T = |

S |

LBERY ST S—

&
10
: . : i 1
™ Pong dien phan nng cos dong o
I | | 1 E | by —
——
0
ki
B0 I
100 ;,,.
i
1 i 1 i i I | i
Bitis Al dmean dbbei T ces doog ol Tl it []
T T T T o T . :
00 I ]
0
o
fLuE
o

a

L,

on

Hinh 6. Ddp irng dau ra toc do, dong dién va mé men khi thay doi thong so

Pap g qua do ctua dong co cho thdy do ting
dan va dat gia tri xac 1ap sau mot khoang thoi gian
xéc dinh. Dong dién phan tng cé gié tri khoi dong
16n, sau d6 giam dan vé trang thai 6n dinh. Khi
thay dbi tai hodc dién ap dau vao ta co thé quan
sat rd rang anh huong cua chung dén toc do quay,
dong dién va mo men quay. Két qua chimg minh
rang md hinh khong gian trang thai trong
Simulink cho d0 chinh xac cao, dé dang hi¢u
chinh tham s va truc quan [5].

4. KET LUAN

Bai bao da trinh bay qua trinh xay dung va img
dung mo6 hinh khong gian trang thai cho dong co
dién mot chiéu kich tir doc lap trong moi truong
MATLAB/Simulink.

Tu cac két qua dat duoc, co thé khéng dinh
rang phuong phap mo hinh hoa bang khong gian
trang thai két hop v6i mo phong trén Simulink 1a
mot cong cu hi€u qua, cd tinh chinh x4c va tinh
tmg dung cao. Trong cac hudng nghién ctru tiép
theo, mo6 hinh nay c6 thé dugc mo rong dé thiét
ké va kiém chtng cac bo diéu khién PID, diéu
khién téi uu hogc diéu khién thich nghi, cling nhu
tich hop vao cac hé truyén dong dién phirc tap
trong cong nghiép nham nang cao hiéu qua va do
tin cdy cta hé thong.
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NGHIEN CUU CHE TAO MO HINH HE THONG DPIEU KHIEN GIAM SAT
VA ON PINH AP SUAT CHAT LONG

Ping Xuin Vinh*, Lé Quang Tuyén, Lé Phong Nam
Khoa Pién, Truong Pai hoc Cong Nghiép Viét Tri

*Email: ssonvinh@gmail.com

Tém tit:

Bai bao nay trinh bay két qua nghién ciru, thiét ké va ché tao mé hinh hé thong diéu khién giam sat va
6n dinh 4p suat chat 16ng dua trén bo diéu khién PID ctia PLC S7-1200 va bién tan LS. Hé thong duy tri
ap suét 6n dinh trong duong dng bang cach didu khién téc do bom ly tdm qua thuét toan PID. Cac thong
s0 PID duogc xac dinh bang phuong phap Ziegler—Nichols va t6i uu hoa qua mo6 phong TIA Portal V17
gilp tu dong diéu chinh tc d6 bom theo ap sut thuc té, dem lai kha ning tiét kiém ning lugng va vén
hanh 6n dinh. Két qua chay thir moé hinh cho thay san pham nghlen ctru ¢6 do tin cdy cao, mo hinh rat
hi€u qua cho viéc nghién ctru khoa hoc va thuc hanh cho giang vién va sinh vién Truong Pai hoc Cong
nghiép Viét Tri.

T khéa: Diéu khién dp sudt, diéu khién ldp trinh PLC S7-1200, hé théng diéu khién gidm sat, cdu triic
bo diéu khién PID.

RESEARCH ON MANUFACTURE A MODEL OF A CONTROL SYSTEM TO
MONITOR AND STABILIZE LIQUID PRESSURE

Abstract:

This paper presents the research, design, and fabrication results of a supervisory control and liquid pressure stabilization
system model based on the PID controller of the Siemens S7-1200 PLC and LS inverter. The system maintains stable pressure
in the pipeline by controlling the speed of a centrifugal pump through a PID algorithm. The PID parameters are determined
using the Ziegler—Nichols method and further optimized through simulation in TIA Portal V17, allowing the pump speed to
be automatically adjusted according to real-time pressure. This approach enhances energy efficiency and ensures stable
operation. Experimental results from the prototype model demonstrate high reliability, making the system highly effective for
scientific research and practical training for lecturers and students at Viet Tri University of Industry.

Keywords: Pressure control, PLC S7-1200 programmable controller, supervisory control system, PID
controller structure.

1. GIOI THIEU

Trong linh vue ty dong hoa cong nghiép hién
dai, h¢ thong diéu khlen cac tham s6 cua qua trinh
san xuat dong vai tro nén tang cbt 151 clia san xudt
thong minh. Cac hé thong nay c6 nhiém vu giam
sat, thu thap dir liéu va diéu chinh cac dai luong
quan trong nhu nhiét dg, ap suét, luu luong, tde
do, do Am va murc chat long. Su on dinh cua céac
tham sb nay anh hudng truc tiép dén chit luong
san phém, hiéu sudt thiét bi va murc do an toan cua
toan bo day chuyén san xuat.

Mot hé théng diéu khién dién hinh dugc cdu
thanh tir cic cam bién do luong, b diéu khién
trung tdm (nhu PLC, DCS hodac SCADA) va céac
co cau chdp hanh nhu van diéu khién, dong co
hodc bom. Cac cam bién truyén tin hiéu tuong tur

vé bd didu khién, tai day dir lidu duge xir Iy theo
thuat toan dugc lap trinh sén dé tao tin hiéu phan
hoi diéu khién, duy tri gia tri dat mong mudn. Qua
trinh nay giap phat hién va hi€u chinh sai léch
theo thoi gian thyc, giam thiéu 18i va han ché thoi
gian ngung may. Trong nhidu linh vyc cong
nghiép nhu cap nudc, hoa chat, thay lyc, viée duy
tri ap suat chat long 6n dinh trong duong 6ng 1a
yéu cau then chdt nhim dam bao hiéu qua van
hanh, tiét kiém nang lugng va kéo dai tudi tho
thiét bi. Su két hop giita bo diéu khién PID trong
bo diéu khién logic kha trinh (PLC) va bién tan
(VFD) dé dugc chimg minh la giai phap hiéu qua
dé diéu khién ap suat chinh xac va tiét kiém ning
luong [1, 2].
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Cung véi su phat trién cua céng nghé diéu
khién s, cac hé thong SCADA cho phép giam sat
va diéu chinh cac thong sé cong nghé theo thoi
gian thuc, gop phan ning cao do tin cdy va hiéu
sudt van hanh. Nhiéu nghién ctru d chig minh
hiéu qua cua viéc két hop bo diéu khién PID voi
bién tan trong viéc duy tri on dinh 4p suat hé bom
ly tam [3, 4].

Can ctr vao tinh hinh thuc té hién tai cia Nha
truong, tai khoa Di¢n chua ¢c6 mo hinh riéng cia
hé thong diéu khién giam sat va on dinh ap suat
chat 16ng. Muc tiéu ctia nghién ctru ndy, nhém tac
gia da nghién ctru ché tao mo hinh hé théng diéu
khién giam sat va 6n dinh ap suét chét long sir
dung PLC Siemens S7-1200 va bién tan LS.

2. PHUONG PHAP NGHIEN CUU

Hé théng dugc thiét ké bao gom: bom ly tim
1,5 kW, bién tin LS diéu khién bang tin higu
analog 4-20 mA tir PLC S7-1200, cam bién 4p
sudt Emerson PT5 (0-30 bar), va phan mém TIA
Portal V17 dé mo phong. Mbi quan hé gitra ap
suét va toc do bom duge xéac dinh gﬁn ding theo
cong thuc P = k x n? + c. Thuat toan PID trong
PLC duogc hi¢u chinh theo phuong phép Ziegler—
Nichols vé6i théng s Kp, Ki, Ka duoc tinh chinh
dé dat dap ung nhanh, d6 qua diéu chinh nhé va
sai 1&ch tinh gan bang 0. M6 hinh dugc mo phong
trén TIA Portal V17, véi tin hiéu phan hoi ap suat
tir cam bién va dau ra diéu khién dang analog giri
dén bién tan LS [1, 2, 4].

2.1. Céu hinh h¢ thong

Hé théng duoc thiét ké bao gém:

Bom ly tam 1,5 kW, téc do dinh mérc ngm =
1500 vong/phut;

Bién tan LS diéu khién bang tin hiéu analog 4—
20 mA tir PLC S7-1200;

Cam bién ap sudt Emerson PT5, dai do 0-30
bar, ngd ra 4-20 mA;

B diéu khién PLC Siemens S7-1200, c6 mo-
Qun analog doc tin hi¢u &p suat va di€u khién bién
tan;

Phan mém TIA Portal V17 dugc sir dung dé
mo phong, cau hinh va Iap trinh thuat toan PID.
2.2. Nguyén ly do va xir ly tin hi¢u

Tin hiéu 4p suat do duoc tir cam bién (I, mA)
dugc chuyén doi sang gia tri vat ly theo cong thure:

KHOA HQC VA CONG NGHE

P=(1-4)>0 (1)

v6i P 1a ap suét (bar).

Gia tri ap suit thuc t& Puess duoc so sanh véi
gia tri dat Pyt d€ xé&c dinh sai 1éch:

e(t):Pset_Pmeas (2)

Sai 1éch nay 1a dau vao cho bd diéu khién PID,
dau ra cua PID duoc dua dén bién tan dé dicu
chinh tan s6 hoat dong cua bom.

Tin hiéu dau ra cua cam bién ap suat duoc
chuin hoa thanh tin hiéu do ludng tiéu chudn &
dang dong di¢n (0-20mA hoac 4-20mA) hoac &
dang dién 4p (0-10V) nhiing tin hi€u nay dugc
dua vao moé dun analog ciia PLC S7 1200.

Bén trong mo-dun analog, tin hi¢u tuong tu
duoc dua vao bd chuyén doi tuong tu—sb (ADC —
Analog to Digital Converter). Bo ADC sé& iy mau
tin hiéu va bién ddi gia tri dién ap/dong dién thanh
mot gia tri s6 (digital value) theo d6 phan giai cua
bd chuyén ddi, vi du 12 bit hodc 16 bit. Két qua
13, tin hiéu vat 1y dugc biéu dién dudi dang sb
nguyén (0-27648) ma CPU ctia PLC c6 thé xur 1y.

Sau khi chuyén d6i, PLC str dung cac ham noi
suy hodc khdi chirc nang trong TIA Portal (ching
han SCALE, NORM_X, hoic UNSCALE) dé
chuin hoa gia tri ADC vé dai do thuc té [4, 6].
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Hinh 1. Xit [y tin hiéu dp sudt trong PLC S7 1200
2.3. Thiét 1ap mdi quan hé ap suit — téc dé bom

Gitra 4p suit va téc do bom ton tai moi quan
hé gan tuyén tinh trong khoang lam viéc 6n dinh
ctia bom, ¢ thé x4p xi boi phuong trinh: P =k x
n2, voi k 13 hé sb ty 18 phu thudc vao dic tinh thuy
luc ciia bom va dudng dng. Tir dir liéu do thuc
nghiém, hé sb k dugc xac dinh bang phuong phap
binh phuong téi thiéu. Khi tan s6 bién tan (f) thay

PAC SAN KHOA HOC VA CONG NGHE /SO 2 NAM 2025 21



TRUONG PAI HQC CONG NGHIEP VIET TRi

KHOA HQC VA CONG NGHE

d6i, tbc do bom thay ddi theo n = (f/ 50)  nam,
vO1 ngm = 1500 vong/phtt [5].

2.4. Thuit toan diéu khién PID

Thuat toan diéu khién duoc thiét 1ap qua bd
diéu khién PID, dé tinh toan so sanh gia tri tic
thoi va gia tri dat, trén co s thuat toan da duogc
thiét 14p dé phat 1énh diéu khién cho bién do tin
hiéu ra duoc diéu chinh theo hudng chéng lai
chiéu bién thién cta gia tri 4p suat tic thoi.

Thuét toan PID trong PLC S7-1200 dugc hi¢u
chinh theo phuong phap Ziegler-Nichols, voi cac
thong sb toi vu xac dinh qua mé phong va hiéu
chinh ty dong: K,; Ki; Kq

Céac tham sd dugc chon dé hé théng co thoi
gian dap mg nhanh, d qua diu chinh nho va sai
1€ch tinh gan bang 0 [7, 8].

3. XAY DUNG MO HINH HE THONG ON
DINH AP SUAT CHAT LONG

3.1. So' 6 cau triic hé thong

AlD A0
4-70ma)

VFD
+ Pump

sP
PLC 57-1200

Hinh 2. So' d6 hé thong diéu khién on dinh dp sudt sir
dung PID PLC S7-1200

Mo hinh gdom ba khéi chirc ning chinh:

Khdi cam bién ap suét: Do tin hiéu ap suét va
guri vé PLC qua ngd AIO.

Khéi xtr 1y trung tam (PLC S7-1200): Thyc
hién doc tin hi€u, xtr ly, tinh sai 1éch va xuat tin
hiéu diéu khién PID.

Khéi chap hanh (bién tan + bom): Nhan tin
hi¢u diéu khién tor PLC, thay doi toc d6 bom dé
duy tri 4p suat 6n dinh.

3.2. Luu dd diéu khién PID

Budce I: He thong PID PLC S7-1200 doc ap
suat thyc. PLC nhan tin hiu analog 4-20 mA tir
cam bién ap suat gan trén duong ong.

Buwéc 2: So sanh voi ap suat dit Gia tri ap suat
dat Pset. Pser duge nguodi van hanh nhap tov HMI
hodc SCADA. Gi4 tri 4p suat thuc té Pmeas duoc
ldy tir cam bién. PLC tinh sai léch (error) theo
cong thirc: e(t)=Pser—Pmeas

Buwée 3: PID tinh toan gia tri diéu khién PID

PLC thuc hién tinh toan theo thuit toan PID
(Proportional-Integral-Derivative) vdi cac thong
s0 dé hiéu chinh (vi du: Kp = 1.6; Ki = 0.45; Kq =
0.05). Tin hiéu diéu khién U dugc tinh theo cong
thire tong quat:

UM=K, e()+K, [e(t)dt+K,, A3)

de(t)
dt

Buwéc 4: Gui tin hiéu U d&én bién tan (VFD).
Gia tri U sau khi duoc tinh toan dugc xuét ra ngo
Analog Output (AOO) cua PLC. PLC gtri tin hi¢u
0-10 V hoic 4-20 mA dén bién tan (VFD). Bién
tan nhén tin hiéu va diéu chinh tan sb dau ra, tir
d6 thay doi tbc d6 quay ctia dong co bom.

Buéc 5: Cap nhat ap suit moi khi toc do bom
thay doi, luu luong va ap suat trong duong ong
cing thay do6i theo. Cam bién ap suét tiép tuc do
ap sudt méi va gui lai tin hi¢u vé PLC. Qua trinh
nay tao thanh vong phan héi kin (feedback loop)
giip hé théng tu diéu chinh lién tuc va lap lién tuc
cho dén khi sai 1éch e(t)=0

Boc 4p suat
So sanh Sai léch nho
P\'F’I &‘ P'Nf"l’l’.y

PID tinh U

Gri tin hiéu U
dén bién tan

Cép nhdt
dp suat maéi

Liép lai
ap 18 i

Hinh 3. Luu do thudt todn diéu khién PID 6n dinh dp
suat chat long

4. KET QUA VA THAO LUAN

Hé théng dugc md phong trén phan mém TIA
Portal V17 v6i cdu hinh diéu khién bao gdm PLC
S$7-1200, bién tan LS 1.5 kW va cam bién 4p suat
Emerson PT5. M6 hinh mé phong dugc thiét lap
sao cho tin hiéu phan hdi 4p suat dugc doc lién
tuc tir ngd vao analog AI0, con tin hiéu diéu khién
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tan s6 gui ra bién tin thong qua ngd ra analog
AQO.

Do thi mo phong dap tng hé thdng cho thay:
khi ap suit dau ra thip hon gia trj dat (Pset=5 bar),
bd dleu khlen PID ting gia tri diéu khién U, lam
tan s6 bién tan ting tir 35 Hz 1én khoang 48 Hz.
Khi 4p suat dat ngudng 6n dinh, hé thong duy tri
tan sd & mirc 40-42 Hz, dam bao ap suat 6n dinh
quanh gia tri dat £0.1 bar. Thoi gian xac lap trung
binh khoang 6,5 gidy, d6 qua diéu chinh < 4%, sai
léch tinh gan bang 0.

Bang 1. Moi quan hé giita dp sudt va toc do bom

Tan s6 bién  Téc do bom  Ap suét do

STT~ n (Hz) (rpm) (bar)
1 30 900 2.9
2 35 1050 3.8
3 40 1200 4.7
4 45 1350 5.6
5 50 1500 6.8

Két qua cho thay méi quan hé ap suat — téc do
bom phu hgp véi dang binh phuong: P =k x n? +
¢ voi hé sb xac dinh R2=0.987, chirng t6 mo6 hinh
phu hop cao.

Qua qua trinh tinh chinh PID theo phuong
phap Ziegler—Nichols, gi tri thong s tdi wu thu
dugc: Ky = 1.6, Ki=0.45, Ka= 0.05. So sanh gitra
diéu khién tay (manual) va diéu khién ty dong
PID cho thiy PID giam dao dong ap suit khoang
70%, dong thoi gitp tiét kiém dién nang do bom
hoat dong dung tai.

Tir két qua nay, c6 thé két luan rang viéc thiét
1ap mdi quan hé ap suat — téc d6 va ap dung thuat
toan PID da gitip hé thong dat duoc tinh on dinh
cao, phan hdi nhanh va hiéu qua niang luong tot
hon 10-15% so v6i van hanh tha cong.

Két qua m6 phong va thuc nghiém cho thay khi
ap suat duong ong giam, PLC ty dong tang toc do
bom (ting tan sb bién tan), va nguoc lai, khi ap
suit tang vuot muc dat, h¢ théng giam tbc do dé
6n dinh ap suat quanh gia tri Pser. M6i quan hé P—
n dugc duy tri 6n dinh va c6 thé duge su dung dé
xay dung ham diéu khién thich nghi trong cac ting
dung thyc té [8, 9].

System Pressure Response under Manual and PID Control

3 g ] Ms&rr:r-’“v:-'rto »FWMW
petmpenymanisl ang MO conkrol
W
ir ""'Inl"II|
g
Fr
L
b
== Markinl Canii
= i Ot
Ak e 15 LINER
-I. . A e .
4 ] H 1
Tirme {5}

Hinh 4. Bé thi mé phong dap ing hé thong diéu
khién on dinh ap suat si dung PID

Tham sb ctia bo diéu khién PID duoc chon dua
vao qua trinh mo6 phdng nhu Hinh 4, trén co s d6
dé lay cac tham sb gan dung dé cai dit theo
phuong phép hiéu chinh tu dong ( Auto-tuning).

Parameter vietw

PID Parameters

I+ Enable manual entry

Proportional gain 3.0 .
Integral action time 20s b
Derivative action time 08s b
Derivative delay coefficient 0.2 b
Proportional action weighting 1 -
Derivative action weighting 1.0 ¥
Sampling time of PID algorithm v
Tuning rule PID =

Hinh 5. Cai dat tham sé cho bé diéu khién PID

B6 diéu khién s& hoat dong theo cac tham s6
ban dau nhu Hinh 5, hay con goi 1a diém xuat phat
sau d6 tu dong thay d6i tham sé dé tdi wu qué trinh
diéu khién.

Két qua nghién ciru da ché tao dugec mo hinh
hé diéu khién giam sat va 6n dinh 4p suat chat
long, hé thong g0m ba cap theo tiéu chuan cua hé
thong dleu khién va giam sat: cAp truong, cap diéu
khién, cip giam sat duoc trinh bay trén Hinh 6.
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toan. M6 hinh dép Gmg day du cac yéu cau dit ra,
chét luong cua hé thdng twong dbi chinh xac. Pay
1a hé théng diéu khién rat bo ich cho sinh vién
thuc hanh nhiéu hoc phéan trong chuyén nganh
Diéu khién va tu dong hoa va nganh cong nghé k¥
thuat dién, dién tu.

:
i
i
!

Két qua nghién ctru ¢6 thé ap dung cho cac hé
théng diéu khién ap suét trong cong nghiép, dic
biét 1a cac tram bom cép nude ty dong st dung
bién tan.

Hinh 6. M6 hinh hé thong diéu khién gidm sdt va on
dinh ap suat chat long

Bang 2. So sdnh két qua on dinh ap sudt khi thiét lgp tai cdc thiét bi.

1 £ ‘. P qua . x
Lan Ap suit dit Ap suat dat Tho;n diéu Si“ >0 A s
thir (Setpoint)(bar) dwgce (PV gian On chinh tinh Nhan xét
max)(bar) dinh (s) (%) (%)
Heé thdng 6n
1 2.0 2.05 6.5 2.5 0 dinh nhanh, dap
ung tot
C6 dao dong
2 2.5 2.60 6.8 4 o  nho vantrong
gi6i han cho
phép
Hie::u sgét diéu’
3 3.0 3.08 7 2.7 0 khién tot, sai sO
nho
Thoi gian 6n
4 3.5 3.65 7.5 4.3 0 dinh tang nhe
do tai I6n hon
On dinh, khong
5 4.0 4.10 8 2.5 0 sai 80 bén, di€u
khién chinh xac
Két qua lam vi¢c ctia mo hinh dugc danh gia Lo&i cam on

bang thuc nghiém qua s6 lan chay thir hé thong
véi cac gia tri 4p suat dat khac nhau, dugc thiét
lap tai may tinh diéu khién va man hinh HMI nhu
Bang 2.

Két qua thuc nghiém ¢ Bang 2 cho thiy rang
gia tri ap sudt cta hé thong khi thiét lap tai cac
thiét bi c6 sai s6 rat nho, nam trong pham vi cho
phép. Khi thiét 1ap gid tri tai My tinh va HMI thi
cho gié tri 4p sudt dap ung nhu nhau, boi ching
cung truyén théng theo mét tiéu chuén.

5. KET LUAN

San pham ma nhom nghién ctru da ché tao la
madt mo hinh h¢ thong diéu khién nhiéu cap, dam
bao tinh kinh t&, phu hop nhu cau va hi€u qua an

Cong trinh ne‘}y du’(_yq thuc hién véi sy hd tro vé
kinh phi cta dé tai cap Truong Dai hoc Cong
nghiép Viét Tri.
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NGHIEN CUU, CHE TAO MODULE THU'C HANH PLC UNG DUNG TRONG
GIANG DAY CHO SINH VIEN TRUONG PAI HOC CONG NGHIEP VIET TRi

Lé Phong Nam'*, Poan Ngoc Anh', Nguyén Thi Ngin', Nguyén Thi Quynh?

'Khoa Dién, 7; ruong Pai hoc Cong Nghiép Viét Tri
’Khoa Co Khi — O t6, Truwong Dai hoc Céng Nghiép Viét Tri

*Email: phongnamae@gmail.com

Tém tit:

Bai bao trinh bay qua trinh nghién ctru, thiét ké va ché tao module thuc hanh PLC phuc vu giang day
hoc phén “Piéu khién 1ap trinh PLC” cho sinh vién Truong Pai hoc Cong nghiép Viét Tri. Module dugc
thiét ké nho gon, linh hoat, cho phep thyc hanh tir co ban dén nang cao. Két qua thu nghiém cho thay
module hoat dong 6n dinh, dap ung t6t yéu cau ky thuat va su pham, gitp sinh vién dé dang tlep can, rén
luyén k¥ nang 1ap trinh, d4u ndi va van hanh h¢ thong diéu khién tu dong. San pham gép phan nang cao
hiéu qua dao tao thyc hanh va kha nang tu hoc cua sinh vién.

Tir khéa: PLC, viing nhé, phan cirng, dao tao ky thudt

RESEARCH AND MANUFACTURE PLC PRACTICAL MODULE FOR
APPLICATION IN TEACHING FOR STUDENTS OF VIET TRI UNIVERSITY OF
INDUSTRY

Abstract:

This paper presents the research, design, and development of a PLC training module used in teaching the “Programmable
Logic Control” course for students at Viet Tri University of Industry. The module is designed to be compact and flexible,
allowing learners to practice from basic to advanced levels. Experimental results show that the module operates stably and
meets both technical and pedagogical requirements, enabling students to easily access the system, develop programming skills,
perform wiring, and operate automatic control systems. The product contributes to improving the effectiveness of practical
training and enhancing students’ self-learning abilities.

Keywords: PLC, memory area, hardware, technical education

1. GIOI THIEU nguoi hoc c6 k¥ nang tu nghién ctru va lam viéc

Trong cac hé théng san xuat hién dai, bo diéu dugc vdi cac dong PLC khic [2,4,5,6].
khién logic 1ap trinh (PLC) giit vai tro trung tdm 1.1. H¢ diéu khién 1ap trinh PLC
trong viéc van hanh, gidm sat va ty dong hoa quy
trinh cong nghiép [1,2]. Nho kha nang 1ap trinh
linh hoat, d¢ tin cay cao va dé dang mo rong, PLC
da tro thanh nén tang diéu khién quan trong trong
cac day chuyén cong nghiép nhu ché tao, lap rap,
xtr 1 vat liéu va diéu khién thiét b [3,4]. Diéu nay

H¢ diéu khién 14p trinh PLC ngdy nay khong
chi thay thé cac h¢ diéu khién bang mach relay ma
khi két hop véi cac thiét bi ngoai vi thong qua

dit ra yéu cau ngdy cang cao ddi véi cac co so dao Fesar uawy

tao k¥ thuat trong viéc trang bi cho sinh vién kién " | 4

thirc va k¥ nang thuc hanh PLC mot cach bai ban. e = T i z m i s\ —
Céc hé thong PLC trong thyc té hién nay dugc sy e E TR T"‘ EE _‘% e

str dung tir nhiéu hiing khac nhau trén thé giéi nhu 2L [ || S ™

Siemens, Mitsubishi, General, Omron, Honeywe ; By

Il, Delta, Xinje [1,5]... Trén thyc t¢ khong the Syea il

giang day hét cac dong PLC trén thi truong, ma

chi ¢o thé dao tao giang day mot dong PLC nhat ) ‘ )

dinh. Tir d6 dua ra phuong phap nghién ctru dé Hinh 1. Cau tric hé diéu khién lap trinh PLC
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truyén thong, tir d6 tao ra hé diéu khién giam sat
[1,2].

Véi vu diém 1a ngon ngit 1ap trinh tir d6 dé
dang thay d6i duoc chuong trinh tmg dung theo
yéu cau thyc té. Khong nhitng vay nhd c¢6 bo nhd
ma cac tham s6 van hanh va tham s qua trinh c6
thé thay d6i va luu trir dé dang [6-9].

V& phan cing hé diéu khién 1ap trinh PLC
phén tach rd gitra tinh hi¢u dau vao va dau ra. Tir
d6 dé dang chuyén moén hoa trong viéc lap dat
phan ctng diéu khién theo yéu ciu cong nghé .

Ngoai ra mdi mot CPU diéu khién c6 thé thé
chia s¢ dir liéu di€u khién vdi cac CPU khac thong
qua truyén thong.

1.2. Phwong phap va trinh tw nghién ciru

Buée 1: Tim ngudn tai liéu cua nha san xuét
va cac tai liéu tham khao vé dong PLC thyc hién
nghién cuu [1,2].

Buére 2: Nghién ciru vé ciu tric ctia dong PLC
[1,4].

Budre 3: Nghién ctru vé phan chia viing va cach
truy xuat dia cac vung nhé [1,2].

Buwéc 4: Nghién ctru vé so do ndi day trén CPU
va module m¢ rong [3.4].

Bude 5: Nghién ciru vé Phan mém I3p trinh va
truyén thong cua CPU vé1 PC [1,2,5].

Budc 6: Nghién curu cac tap 1énh co ban [2,4].

Buwéce 7: Nghién cuu céc tap 1énh nang cao
[2,4,6].

Budre 8: Thyc hanh cac bai toan tmg dung trén
module tir co ban dén nang cao [2,3,7,8].

2. THU'C NGHIEM

2.1. Ung dung nghién ciru trén dong PLC S7
200

Buére 1: Sinh vién can tim hiéu ngudn tai liéu
chinh théng tir nha sin xuit PLC Siemens.
“Simatic  S7-200 Programmable Controller
System Manual ”. Va ngudn tai liéu gido trinh tir
nha xudt ban. ..

Buére 2: Cau trac ving nhé ciia dong PLC S7-
200.

Bude 3: Phan chia ving nhd va truy xuit dia
chi PLC S7-200 [1,2]

Bang 1. Bdng cdu triic viing nhé PLC S7-200

Vung nhé Ky hiéu Chirc nang
Vingl | 100-Txx | s
au vao so
. Q0.0 - Luu trang thai
Vung Q Qx.x dau ra so
. MO0.0 - Bién trung gian,
Vang M v bit nhé
. VB, VW, Dir liéu nguoi
Vung V VD dung
. T32 - A 1 .
Timer (T) T255 B0 dinh thoi
Counter(C) | CO—C255 B6 d&ém
Special SMO0.0 — Bit h¢ thong,
Memory SMx.x trang thai PLC
AIW, Dt liéu analog
AUAQ AQW vao/ra

Process-mage Input (1) Memory Area
7.5+ 3 4210

Byle 0
Byie 1
Byle 2
Byte 3
Byle 5

Hinh 2. Truy xudt theo bit dong PLC Simens
Budre 4: So d6 ndi day [1,2]

CPU 222 AC/DC Relay
(BEST 212- 1BE2I-0XB0) 121:- :.m WAL Pavwer

e e S

IJ\

R TE RN I ETETE TR T
i ) r,_.-‘\; i _,:‘:Il;z :.:‘ .\I;\:__.?I :.-:_'I !:__:-; [ _."-i G ?i ".f:: .;, nj
| S— — = Ty e
—[ T, LT T
HANDC
. I (] | | Sansar
2l | | | | Powerer
. i - —L Lk Ot

Hinh 3. So d6 néi ddy PLC §7-200 CPU -224
AC/DC/RLY
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Bang 2. Thong s6 thiét bi trong mé hinh

STT | Ma thiét bi Chu giai | Hinh dnh
CPU 224CN
AC/DC/RLY PLC 14
1 S7-200 In/10 out
6ES7214- AC or DC
1BD23-0XBS8
Module S7-200
CNEM223 | PLCI6
2 In/16 out
6ES7223- DC
1BL22-0XA8
Encoder Omron Piur =
3 | EeB2-CwzeC | O }ﬁ\
360 P/R 2M '
Cam bién quang
4 Omron EE- PNP g
SX674
Cam bién tiém
can Autonics
5 PR18-8DP 8mm NPN
NO-PNP 12-
24VDC
Nguén 220VAC/ q@ ;
6 24DC 4.2A ; ﬁ
Omron g
5 | ATM-LS MCB -
2P16
Ro le trung gian < -
8 | MY2N-J 24VDC t.92 o2 m’a
Omron iep diém E |
: Coden | L B
7 A r \ w
9 Nut an c6 den 220VAC H ‘u
10 Pong co 1 chiéu lir Oof/(‘i? / el D
24VDC ong 4‘
phut g

Bude 5: Phan mém va truyén théng véi PC

STEP 7-Micro/WIN, nhip dtp chudt vao biéu
tugng STEP 7-Micro/WIN trén man hinh
desktop, hoac chon Start > SIMATIC > STEP7
MicroWIN V4.0.

Tét ca cac CPU S7-200 déu tich hop céng RS-
485; S7-200 chi hd trog truyén théng RS-485
(PPI, Freeport, Modbus RTU) va chua hd trg
Ethernet ndi bd, chi co thé mo rong qua module
CP243-1.

Budc 6, 7, 8: 1énh co ban va nang cao, ing
dung:

Lénh logic: LD, AND, OR, NOT
Lénh ngd ra: OUT, SET, RESET.

Lénh dinh thoi: TON, TOF, TP (Timer
On/Off Delay, Pulse).

Lénh dém: CTU, CTD, CTUD (Counter
Up/Down).

Lénh so sanh: =, >, <.

Lénh chuyén dir liéu: MOV, SWAP.

Lénh toan hoc: ADD, SUB, MUL, DIV.
2.2. Thiét ké vao ché tao tao module

Dé dap tmg dugc cac bude nghién ctru va hoc
tap mot dong PLC méi. Module thuc hanh can
nhé gon va tinh linh hoat cao. Ttr d6 hd trg ngudi
hoc nghién cuu tir cac tap Iénh va ing dung co
ban dén nang cao. Module c¢6 kha niang thyc hanh
dugc cho nhiéu dong PLC khac nhau [2,3,5].

Nhom tac gia lya chon module kich thudc
600x450mm.

Mo hinh duge thiét ké dé nguoi méi bat dau
1am nghién ciru tir co ban nhu cac mach ndi phan
ctng voi dau vao 1a thiét bi nit 4n dau ra 1a bong
dén, dén cac bai dau vao 1a cam bién, encoder va
dau ra 1a dong co. Ngoai ra mo hinh con thiét ké
dé ngudi méi hoc thiét 1ap mach phan cimg véi
dau ra DC, khai bao duoc vi module mé rong.
Vé phuong dién 1ap trinh ngudi hoc thyc hanh tir
bai toan ON/OFF co ban va céc bai toan vé
TIMER/COUNTER dén cac bai toan ning cao
nhu st dung bo dém tdc dd cao dé thuc hién cac
bai diéu khién vi tri chinh x4c.

2.3. Quy trinh thir nghiém

Sau khi hoan thanh thiét ké va ché tao module
thuc hanh PLC, nhoém nghién ctru tién hanh thu
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nghiém nham danh gia tinh 6n dinh k¥ thuat va
hi€u qua ung dung trong giang day. Quy trinh thu
nghiém dugc tién hanh qua hai giai doan chinh
nhu sau:

Giai doan 1: Thu nghiém ky thudt

Trong giai doan ndy, nhom tac gia truc tiép
kiém tra va hiéu chinh mé hinh bang cach thuc
hién 06 bai thyc hanh mau duoc thiét ké sin trén
module [2,4].

Muc ti€u cua giai doan nay la:

-+ Xac dinh kha ning hoat dong on dinh ctia h¢
thong phan cimg (nguon, dau vao/ra, cam bién, bd
dicu khién PLC, dong co).

+ Kiém tra do chinh x4c cua cac tin hiéu diéu
khién va phan hoi.

+ Danh gia tinh tuong thich gitra PLC, module
mo rong va phan mém lap trinh STEP 7-
Micro/WIN.

Két qua cta giai doan nay 1a module hoat dong
dung theo thiét ké, dam bao cac yéu cau ky thuat
ban dau.

Giai doan 2: Thu nghiém su pham

Sau khi hoan thién kiém tra ky thuat, module
dugc dua vao giang day thuc té trong hoc phan
“Thuc hanh diéu khién 1ap trinh PLC” tai Khoa
Dién - Truong Pai hoc Cong nghiép Viét Tri.
Qua trinh thir nghiém su pham duoc tién hanh véi
02 nhom sinh vién, méi nhom thuc hién 06 bai
thuc hanh theo ndi dung chuong trinh hoc [3,4].

Céc ndi dung danh gia gdm:

+ Mirc d6 hiéu biét va kha ning thao tac phan
ciing cua sinh vién.

+ Ky nang 1ap trinh, cai dat va kiém tra cac bai
todn di€u khién co ban dén nang cao.

+ Kha ndng tu nghién ctru va ap dung module
v6i cac dong PLC khéc.

Két qua thu dugc cho thiy sinh vién dé dang
tiép can ndi dung thyc hanh, nim viing phuong
phap 1ap trinh va dau néi phan cimg, dong thoi
nang cao kha nang tu hoc, tu nghién clru vdi cac
dong PLC khéc nhau.

3. KET QUA VA THAO LUAN
3.1. Két qua ché tao mé hinh va thir nghiém

Két qua thiét ké ché tao mo hinh

Hinh 4. M6 hinh thuc hanh voi dong PLC S7 200
Nhom tac gia da thiét ké ché tao dugc 01
module thuc hanh h¢ diéu khién 1ap trinh PLC.

Module thyc hanh hé théng diéu khién lap
trinh PLC c6 kich thudc 600x450x50. Trén
module nay ngudi hoc thuc hanh dugc cac bai tap
co ban va nang cao vé hé thong diéu khién PLC
[1,4].

Hinh 5. Két noi phan mém STEP 7-Micro/WIN

Vi qua trinh thtr nghiém 1 nhom nghién ctru
tryc tiép thuc hién 06 bai thuc hanh cho thiy
module thyc hanh dam bao tinh chinh xac vé yéu
cau k¥ thuat.

Hinh 6. M6 hinh thyc hanh voi dong PLC Delta
DVP
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Qua trinh thtr nghi¢m 2, module thyc hanh truc
tiép duoc dua vao hoc phﬁn thuc hanh diéu khién
lap trinh. Két qua cho thay ngudi hoc dé dang tiép
thu dugc ndi dung cac bai thuc hanh thong qua
module. C6 kha nang tu hoc sang dong PLC méi
[3,4].

3.2. Danh gia thuc nghiém

Sau qua trinh thuc nghiém nguoi hoc da duogc
thyc hanh tir co ban nhu ddu ndi phan cimg, két
ndi truyén théng véi phan mém lap trinh trén PC,
g dung cac tap 1énh co ban va ning cao dé dap
mg bai toan tmg dung. Module d3 dap tng t6t
trong qua trinh giang day cua giang vién va hoc
tap cua sinh vién. M6 hinh thiét ké dang module
thiét bi roi dé nguoi hoc tu dau ndi theo bai tap
yéu cau [5].

Uu diém:

+ Kich thu¢e module nho gon dé dang mang
di dugc. Co thé giang day ¢ phong thyc hanh hodc
phong hoc 1y thuyét.

+ CAu trac module thuan tién cho ngudi hoc
thuc hanh tir phin cting co ban, dén nang cao.
Trén module thyc hanh ngudi hoc chi can thay
CPU PLC 1a c6 thé nghién ctru véi dong PLC méi.

+ Gia thanh ré hon nhiéu so v6i dat hang mua
ma&i module tuong tu.

Nhueoe diém:

~Module nho6 gon chu yéu phuc vu cho ngudi
bat dau hoc. Chua xay dung dugc cac bai toan qua
trinh nhiéu IN/OUT.

3.3. Huéng phat trién

Két qua nghién ctru hién tai di cho thay
module thyc hanh PLC do nhém tac gia ché tao
dap (mg tot cac yéu cau giang day va thuc hanh
ctia hoc phan “Piéu khién lap trinh PLC” trong
chwong trinh. M6 hinh gitip nguoi hoc nim ving
tir cac bai tp co ban dén nang cao, c6 kha ning
tu nghién ctru va mo rong trng dung sang cac dong
PLC khac [5].

Trong giai doan tiép theo, nhém nghién ctru dyr
kién phat trién va mo rong module theo cac huong
sau:

+ B6 sung phan cting dé thuc hién cac bai toan
cong ngh¢ phtc tap hon, dic biét 1a cac bai toan
xtr 1y tin hiéu twong tu (analog), diéu khién vi tri
chinh xac, va giam sat toc do.

KHOA HQC VA CONG NGHE

Bang 3. Thong ké thire nghiém trén module

STT | Module | 2 | 5Ot
Bai 1 15
Bai 2 15
| e, s |
224, EM223 | Bai4 15
Bai 5 15
Bai 6 15
Bai 1 15
Bai 2 15
, | PLCDelta | Bai3 15
DVP 32ES2 | Bai4 15
Bai 5 15
Bai 6 15

+ Tich hgp thém céc cong nghé¢ hién dai nhu
giao tiép Ethernet, Modbus TCP/IP, truyén thong
khong day, giip mé hinh tuong thich vd&i xu
huéng IoT cong nghiép.

+ X4y dung hé thdng bai thuc hanh mo rong
két hop giita phan cing module va phin mém mo
phong truc quan, tao diéu kién cho sinh vién tu
hoc va thuc hanh ngoai phong thi nghiém.

+ Tiung budc hudng téi phat trién module
thong minh, c6 kha ning ty chan doan 16i va luu
trir dir liéu thuc hanh phuc vu danh gia két qua
hoc tap.

Viéc phat trién theo cac hudng nay khong chi
nang cao tinh trng dung cua mo hinh trong giang
day ma con mé rong kha nang phuc vu nghién ctru
khoa hoc va chuyén giao cong nghé trong linh virc
tu dong hoa cong nghiép .

4. KET LUAN

San pham ma nhém nghién ctru di ché tao 1a
01 module thyc hanh dap ung dy du cac yéu cau
dat ra phuc vu moén hoc 1ap trinh PLC co ban cling
nhu céac bai thuc hanh PLC nang cao, cac bai thuc
hanh trang bi cho nguoi hoc cé ky nang tu tim
hiéu phan ctmg, 14p trinh phin mém tir co ban dén
nang cao... Gop phan dam bao va nang cao chat
lugng dao tao theo chuan dau ra di cong bé.
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NGHIEN CU'U THIET KE, CHE TAO MO HINH TUABIN GIO

Nguyén Vin Vuong!*, Vii Quéc Hién', Nguyén Pic Nam?

'Khoa Co Khi —

O 16, Truong Pai hoc Cong nghiép Viét Tri

’Khoa Dién, Truong Dai hoc Céng nghiép Viét Tri
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Tém tit:

Bai bao nghién ciru ciu tao, nguyén 1y 1am viéc cta tuabin gié cong suit 500W. Tir d6 tinh toan, lya
chon phuong an thiét ké mo hinh tuabin gio phu hop didu kién dia hinh. Nghién ctru da thiét k&, ché tao
hoan thién mé hinh tuabin gi6, dap tmg duoc ddy du cac yéu cau ki thuat.

Tw khéa: tuabin gio, gio, van toc, cong suat

RESEARCH DESIGN AND MANUFACTURING OF WIND TURBINES MODELS

Abstract:

This article studies the structure and working principle of a 500W wind turbine. From there, the unit selects a plan to design
a wind turbine model suitable to the terrain conditions. Research has designed, manufactured and completed the wind turbine

model, fully meeting the technical requirements.

Keywords: wind tuarbine, wind, speed, power

1. GIOI THIEU

Nang lugng gi6é (hay dién gid) 1a mot dang
ning luong tai tao hoat dong bang cach chuyén
doi stre gié (dong nang ctia gid) chuyén thanh dién
ndng hodc nhiét nang tuy thudc vao muc dich str
dung khac nhau. Qu4 trinh chuyén d6i nay duoc
thuc hién thong qua céac tuabin gié (con dugc goi
1a cac canh quat gi6) c6 kha nang bién doi dong
nang cua gié thanh nang luong co khi va chuyén
d6i thanh dién [1].

Ning luong gi6 da dugc tan dung dé 1am nhiéu
cong viéc phuc vu cudc séng nhu xay thoc, bom
nude hay 1am cang budm trén bién dé di chuyén.
Day la loai nang luong tai tao bén viing, khong
giy tac dong xau dén moi truong. Trong thoi dai
hién dai ngay ngay ning luong gi6 dugc phat trién
manh mé& va ap dung rong rai trong viéc tao ra
dién nang phuc vu nhu cau su dung di¢én cua xa
hoi va cac nganh kinh té [5].Viéc s dung ning
luong gié mang dén nhiéu loi ich trong cac linh
vuc khac nhau:

- La loai nang luong tai tao, khong gay o1
nhiém: khai thac va sir dung phong gi6 khong gay
ra khi nha kinh, khong thai chat thai doc hai dén
moi truong.

- La cudc cach mang xanh nhiéu nuée trén thé
gidi hudng t6i cudc séng than thién dén moi
truong.

Dbong co Tuabin dién gidé dugc xem nhu mat
chiéc may phat dién str dung sirc gio. Chi tiét quan
trong nhat van 1a chiéc motor dién mot chiéu.
Thiét bi nay s& ding canh quat cing v&i nam
cham c6 do bén dé don lay gi6 [1,5]. Tuabin bao

Bearding Macolo

Hinh 1. M6 phong cac bo phdn tuabin gio
- Anemometer: Bo do luong toc do gié. Ching
¢0 trach nhiém truyén dir li¢u cua toc do gid di tdi
bd phén diéu khién.
- Blades: Day la canh quat, khi gi6 thoi s& tao
luc vao canh quat. Lam quay truc ctia dong co
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tuabin va sau d6 1a dan téi cac chuyén dong lién
hoan cua h¢ thong tuabin dién gio.

- Brake: Bo hém (hay con duoc goi 1a phanh),
ching dung d¢ dung hoat dong motor trong
truong hop khan cap.

- Rotor: Bb phan nay bao gém céac canh quat
va truc.

- Controller: BO diéu khién.

- Hjp o (Gear box): Banh rang dugc nbi voi
truc o tbc do thap voi truc cé tde do cao va tang
téc do quay tir 30 dén 60 vong/ phit 1én 1200 dén
1500 vong/ phut, tc d6 quay 1a yéu cau cua hau
hét cac may phat dién san xuét ra dién. Bo banh
rang nay rat dét tién, nd 12 mot ph?m cua by dong
co va tuabin gio.

- Generator: BO phan may phat dé phat ra
nguon di¢n.

- High — speed shaft: La tryc chuyén dong toc
dd cao cua mot may phat.

- Low — speed shaft: Ngugc voi High — speed
shaft d6 1a truc chuyén dong toc do thap.

- Nacelle: Pay 13 phan vo cua dong co. Bao
g6m 16p vo boc ngoai va vo ctia Rotor. Pugc ding
dé 1am 16p bao vé, che ché cho cac thanh phan chi
tiét cau tao bén trong ctia dong co.

- Pitch: Day 1a bo phan giir cho rotor ¢é thé tao
ra dién khi chiing quay trong gio.

- Tru d& (Tower): Pugc 1am bang thép hinh
try hodc thanh giang bang thép. Boi vi toc do gio
tang 1én néu try cang cao, try d& cao hon dé thu
dugc nang luong gié nhiéu hon va phat ra dién
nhiéu hon.

- Wind vane: Dé xir Iy huéng gié va lién lac
v6i “yaw drive” dé dinh hudng tua-bin gio. - Yaw
drive: Dung dé giit cho rotor luén ludn hudng vé
hudng gi6 chinh khi co sy thay d6i hudng gio.

- Yaw motor: Pong co cung cip cho “yaw
drive” dinh dugc hudng gio.

Hién nay rotor 3 canh quat dugc st dung rong
rdi trén thé gidi, diéu nay do cac yéu tb:

+ Hiéu suat: Hiéu sudt roto 3 cach cao hon céac
loai khéac doi véi van toc gio tir 6m/s dén 8m/s.

+ V& 1y thuyét thi hiéu suit ting 1én cing véi
sO canh quat, dong thoi sy phan bo dong déu hon

vé trong luc va luc khi dong hoc trén toan bo chu
Vi cua rotor.

Nguyén ly lam vi¢c tuabin gio:

Tuabin gié nho vao luc ddy khi dong hoc
tuong ty nhu canh may bay, hay truc thang. Khi
gi6 théi qua céac canh, ap_ suit ctia mot bén canh
giam. Sy chénh léch ap suét hai bén canh quat 1am
cho canh quat xuét hién hai luc 1a luc kéo va nang.
Luc nang cao manh hon so véi luc kéo va day 1a
nguyén nhén lam quay roto cua tuabin. Roto dugc
két ndi voi | mdy phat tryc tiép thong qua truc hodc
qua hop sb. Roto quay tir d6 ciing 1am may phat
tao ra dién. Nhu vay, tir phong nang tuabin gid
bién d6i thanh co ning va lam cho may phat
tuabin quay sinh ra di¢n nang [1,5]...

2. THIET KE MO HINH TUABIN GIO
2.1. Thiét ké so' d0 lap rap tuabin gi6

So d6 diéu khién téng thé cta hé théng may
phat dién gio dugce thé hién nhu Hinh 2. Hé thong
diéu khién gom ba khéi chinh: khéi diéu khién tim
diém cong suat cyc dai, cac khdi diéu khién cho
bd chuyén d6i phia may phat va cac khdi didu
khién cho bo chuyén doi phia lugi[1,3].

NEdy et dhag L |
s |

NIBA tEegp

Hinh 2. So d6 ldp rdp mé hinh tuabin gi6

2.2. Cac thong s6 anh hwéng dén van tc va
cong suat tuabin gio6

- Téc @6 gi6 anh hudng truc tiép dén san lugng
dién gio, gi6 cang 16n thi lugng dién sinh ra cang
lom. Khi toc do gié cao thi nang luong gi6 16n.
Moi quan h¢ gitra khoi lugng, toc d khong khi va
nang luong gié dugc thé hién bdi phuong trinh
dong nang [1,8] :

Eg =>p.mR2V.¢ (1)
Trong do:
Eg: Nang lugng gio (J)
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m: Khdi luong ciia khong khi (kg)
V: Van téc ctia khong khi ( m/s)
r: Mat do khong khi (kg/m®)

F: Dién tich khong khi di qua (Dién tich can
gi6 ciia canh quat) (m?)

R: Ban kinh cénh quat cua Tuabin(m)
t: Thoi gian tinh toan (s)
Cong suat gi6 ciia mot tuabin duoc tinh theo
cong thac [1,7]:
P, =p.mR2V? )
Ta thdy, ning lugng ty 18 bac 3 véi toe do gio

nén can phai dic biét quan tdm dén vi tri dat
Tuabin dé thu dugc toc do gio 16n [7,8].

v =viz).(2) o
Trong do:
V(z): Van téc gi6 ¢ d6 cao z (m/s)
V(zr): Van toc gid & do cao zr tham khao (m/s)

o: hé s6 mi, thay ddi theo do mép md bé mit
(1a mot dai luong do cua lyc ma sat bdi gid thoi
ngang qua mat dat

Qua d0, ta thdy viéc lua chon vi tri va cao do
lap dat cta tuabin gié anh hudng rat 16n dén san
lugng dién thu duoc.

Tuabin gi6 hap thu dugc nang luong nhleu nhat

khi van hanh ¢ gia tri t6i wu. Cong suat va toc do
gi6 c6 moi lién hé chit ché v6i nhau (hinh 3) [4].

-_-\. 1 Boctr

wing Bpears TAm
:'—M b
b -

Power (MW)

Hinh 3. Céng sudt tuabin gié so vdi téc dé canh quat
0 cdc toc do gio khac nhau
Ngoai ra, cong suat dién thu dugc cuia mot
tuabin gi6 con phu thudc vao hé s6 cong suat (hi¢u
suat) duogc xac dinh theo cong thirc:

Pp = Pg-CF-(V-,B) 4)

Trong do: Pgr: Cong suét thuc té&; Cp: Hé sb
cong suat

Nhu vay cac yéu td anh huong dén toc do gio
va san luong dién cua mot Tuabin gi6 phu thude
vao cac yéu to sau:

- Céc yéu t6 anh huong dén toc do gio:

Hau hét cac tuabin gid co lon déu st dung cot
thép hinh 6ng dugc san xuat trong khoang tir 20-
30 mét véi cac mat bich tai moi dau va duogc noi lai
voOi nhau tai cac di€ém([4,6].

L N R LTt |
- [ 4

T Heighs |

Hinh 4. So do phan bé luc va quan hé chiéu cao, vin
toc trén cot thap tuabin

Nhirng cdt thap 1a hinh nén (v61 duong kinh
ctia chiing ting theo hudng chan dé) dé tang do
manh cia chung va ciing 13 dé tiét kiém nguyén
liéu. Kich thudc phai dam bao, chidu cao nhat
dinh phai dap ing kha ning chiu luc khi van tdc
gi6 thay d6i [2, 6].

+ Chiéu cao cia than cot: chiéu cao anh hudng
truc tiép dén van toc gio. Cot tuabin gid cang cao,
van toc gio cang 1on.

+ Phu thudc vao do mip md bé mat, hay luc
ma sat cia gi6 thoi qua mat dat noi 1ap dat tuabin
gio.

- Céc yéu t6 anh huong dén san lugng dién gio:

San lugng dién gio ty 1€ bac 3 voi toc do gio,
do vay téc do gi6 anh huong truc tiép dén thong
s6 d4u ra cia tuabin gi6. Van toc g6 cang lon thi
san luong dién thu dugc & mirc tdi da. Tuy nhién
cén phai ché tao dung k¥ thuat, danh gia dai van
téc hop ly, dong thoi dai van tdc nay khong anh
huong dén két cau cua tuabin gi6 [2, 4].

3. KET QUA VA THAO LUAN
3.1. Két qua ché tao md hinh va thir nghiém
Xay dyng mo hinh tuabin gié nhu trén Hinh 5.
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Hinh 5. So' d6 bé tri thiét bi ldp trén mé hinh

Trén thiét bi gdm bo phan phét dién, bd phan
chuyén doi nguén dién DC, b0 phan luu dién, bo
phan chuyén d6i dong dién AC. Trong d6 bo diéu
khién nap sac la mat thiét bi trung gian gilta
tuabin va hé cac binh ac quy luu trit. Nhiém vu
chinh cua nd 1a "diéu khién" viéc sac binh 4c quy
tir ngudn dién sinh ra tir dién gi6. N6 1am nhiém
vu bao vé 4c quy khi nap ddy thi n6 s& ngat ngudn
dién khong cho dién ap vao.

Két qua thu dugc tir m hinh tuabin gio:

-Str dung may hién séng dé do dién 4ap dau ra
cua by nghich luu, két qua do dién pha A nhu
Hinh 6.

r;‘|
B

E;h

{

Hinh 6. Dgng song cua dién ap pha A

- Dién 4p pha B, C ciing hoan toan tuong tu,
1é€ch pha so v6i pha A lan luot 1a -120°, -240°.

Thong sb cua dién ap 3 pha dau ra dugc cho
trong Bang 1.
3.2. Thio luin va dinh gia két qua thu dwoc

H¢ théng khung md hinh bén vimg, dé dang
van chuyén va tai su dung trong cac bai thuc hanh
khéc nhau.

Mo hinh d3 duoc van hanh chay thir, két qua
do dugc dam bao cac yéu cau k¥ thuat nhu thiét

ké. Véi toe do gid on dinh cong suét thu duoc s&
on dinh.

Vé6i mé hinh nay ngudn dién s& duogc luu trit,
tich dién, dong thoi ngudn dién thu duoc sé thay
d6i phu thudc hudng gio, chidu cao cot thap, vi tri
dia 1y va van toc gio khac nhau.

Pay 12 m6 hinh c6 tinh Gng dung thuc té gitp
nguoi hoc hoc tap, nghién ctru va phat trién theo
quy mo 16n hon.

Bang 1. Thong s6 dién dp 3 pha sau nghich luu

] Pha
Thong so
A B C
Umax (V) 320 320 320
U (V) 231 231 231
F (Hz) 50.062 | 50.062 | 50.062
Goc pha (d9) 0 -120 -240
4. KET LUAN

Dya vao mé hinh tuabin gid, cac két qua
nghién ctru cd the két ludn nhu sau:

Céc yéu t6 nhu chiéu cao cot thap va van tdc
ctia gi6, dia hinh 1a cac yéu t6 ddu vao quan trong
anh huong dén nang suat san luong dién gio. Bé
¢6 lugng dién gi6 6n dinh, viéc tinh toan thiét ké
rat can thiét, khong thé bo qua khi nghién ctru va
ché tao thiét bi tuabin gio.

M6 hinh tuabin gi6 hoat dong 6on dinh va da st
dung cho viéc giang day ly thuyét, thuc hanh hiéu
qua hon rat nhiéu.

Két qua do dugc dau ra thiét bi tuabin gié phu
hop dung voi két qua nghién ctru tir 1y thuyét.
Pam bao diy du yéu t6 vé thong sb ky thuat, yéu
cau vé kha nang tng dung thuc té.

Ttr m6 hinh nghién ctru nay, ching ta dé dang
nhan thay huéng nghién ctru tiép cua cong trinh
la su két hop giita ngudn ning luong gi6 cac
ngudn ning luong khic. M6 hinh c6 thé phat trién
theo quy mo 16n hon.

Loi cam on

Cong trinh nay duoc thyc hién voi sy hé trg vé
kinh phi cua dé tai cdp Truong Pai hoc Cong
nghiép Viét Tri.
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NGHIEN CUU THIET KE, CHE TAO PO GA TIEN MAT CAU
CHO MAY TIEN REN VIT VAN NANG UNG DUNG TRONG GIANG DAY
O TRUONG PAI HOC CONG NGHIEP VIET TRI

Lé& Quang Vinh®, Nguyén Dinh Thanh, Nguyén Thi Quynh, Nguyén Hiru Hai

Khoa Co Khi — O t6, Trrong Pai hoc Céng nghiép Viét Tri
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Tém tit:

Noi dung ctia bai viét trinh bay téng quan vé phuong phap ché tao do g4 tién mit cau, nghién ctru tmg
dung m¢ rong kha nang cho mdy tién ren vit van nang ¢ nhimg chi tiét gia cong c6 dang cau véi chi phi
t61 wu. Két qua duoc ing dung giang day cho sinh vién khoa Co khi — O t6 Truong Pai hoc Cong nghiép
Viét Tri.

Tw khéa: Do gd, tién mat cau, ren vit

RESEARCH ON DESIGN AND MANUFACTURING OF SPHERICAL LATHES FOR
UNIVERSAL SCREW THREADING LATHES WITH APPLICATION IN TEACHING
AT VIET TRI INDUSTRIAL UNIVERSITY

Abstract:

The content of the article presents an overview of the method of manufacturing spherical turning jigs, application research
expands the researching applications to expand the capabilities of universal screw thread lathes in spherical machined parts
with optimal costs. The results are applied to teach students of the Mechanical and Automotive Department at Viet Tri
University of Industry.

Keywords: Jigs, deck turning, screw threads

1. GIOI THIEU

Kha nang cong nghé ctia cac may tién ren vit van 1
ning chua gia cong duoc mit cau do chuyén dong .
tao hinh ctia may chi c6 chuyén dong tinh tién cta : L
dao theo phuong song song hay phuong hop véi ! A A
truc chinh mot goc. v4i chuyén dong tao hinh nay " i :
thi cac may tién ren vit van nang chi c6 thé gia cong : i
dugc cac mat tron xoay nhu: mat try, con, tién ren, ; o
tién tron. Dé co thé tién duoc mat cau thi chuyén
dong tao hinh cua dung cu catla chuyen dong quay,

do vay can phai ché tao d6 ga dé ga dao va dd ga
phai c6 chuyén dong tao hinh dudng sinh 1a duong
tron két hop véi chuyén dong tao hinh dudng chuan
14 chuyén dong quay cta tryc chinh thi may méi ¢6
thé gia cong dugc mit cau [1].

Mat khac dé gia cong dugce mat cau ta phai chic
chin dam bao dugc chuyén dong tao hinh duong
sinh do truc chinh dam nhiém va chuyén dong tao
hinh duong chuan do dao thyc hién cing 14 duong
tron, dong thoi dam bao quy dao cua mili dao tién
trong khi gia cong luén c6 tam cb dinh giao véi tim
cta truc chinh may tién nhu Hinh 1 [1,2].

Hinh 1. So d6 nguyén Iy tién cau 6i
2. THUC NGHIEM

Vi trong bd truyén truc vit xuat hién van tdc truot
16n va diéu kién hinh thanh mang dau bdi tron ma
sat uot khong duoc thuan loi nén can chon vat liéu

c6 hé so ma sat thap, ben mon va giam bdt nguy
hiém. Mt khac, ti s truyén 16n, tan sO chiu tai cua
truc vit 16n hon banh vit do d6 can chon co tinh vt
liéu truc vit tot hon béanh vit.

- Vat liéu truc vit: Thép 45 t6i cai thién, d6 cung:
HRC <45
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- Dya vao van toc truot dé xéac dinh vat liéu banh

vit
Vo= 8,8.102.3/n; u, P,

V= 8,8.107. -’{/507,142.20,02.1,935
vep= 1,89 (m/s) < 2 (m/s)
chon vat liéu banh vit 1a: Gang 15-32
ovr= 150 (MPa)
o= 320 (MPa) [3,4,5].
I

/ 3 i B
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Hinh 2. So' d6 liec tac dung 1én dao va phéi
- Xdc dinh teng sudt cho phép
- Xdc dinh ing sudt tiép xiic cho phép
Dua vao vén toc trugt tra bang 7 — 2 [3]
[ou] =1133
- Xdc dinh ing sudt uén cho phép
[0F]=0,12.06,=0,12.320 = 38,4 (MPa)
- Xac dinh ing sudt cho phép khi qud tdi
[ou]max = 1,5 [oH]
[on]max =1,5. 113,3 =170 (MPa)
[oF]Max = 0,6.00

[oF]Max =0,6.150 =90 (MPa)

Hinh 3. K¢t cau do ga tién mdt cau trén may tién

- Tinh todn ché dj cdt khi tién cau
- Xdc dinh toc do cat V

Cy

Khi ti€n ngoai: Vo = Frxsty X K, , m/min

Khi tién ranh va tién cit dut: Vg, =
m/min

xK,,,

Khi tién dinh hinh: V,,o = SCTV X K, , m/min

- Xdc dinh s6 vong quay n
S6 vong quay 1y thuyét dugc tinh theo cong thirc
sau:

__ 1000V
~ wD

, vong/min
- Kiém nghiém ché dp cat theo dong lyc va
momen may
Ché d cat da xac dinh ¢ trén phai thoa man
nhiing diéu ki¢n sau:
B, xV
¢ = 501000 = Nac
_BxD _ (]
€7 21000 K
Py = Cp, X t*Px x S"Px x V™"x x Kp ,N[3,5,6].

* Can ctr va két qua tinh toan ta ding phian mém
AutoCAD thiét ké ban v& chi tiét va ban vé& lp d6
gatién mat cau 1am co s& ché tao, l'flp rap hoan chinh
do ga.

* Sir dung phan mém NX dé thiét ké mo phong
két cau clia d6 ga nham kiém tra tinh tham m¥ cong
nghiép va sy hop 1y ciia két cau trudc khi ché tao.

Hinh 4. M6 hinh 3D do gd tién cau loi
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3. KET QUA VA THAO LUAN
3.1. Két qua ché tao mé hinh va thir nghiém
-bbd ga tién mat cau cho may ti¢n ren vit van
nang co6 kich thudc 300x200x200 mm. Do ga khi
lap dat co kha nang:
- D6 g 1am viée chinh xac voi do déng tim cao.
- Lap dat gia cong duoc trén tat ca cac loai may
tién.
- Gia cong dugc cac mit cdu c6 duong kinh dén
400mm.

Hinh 5. Ld'p dat do gd tién mat cau hoan chinh trén
mady tién
3.2. Panh gia thuc nghiém

Sau khi ché tao thanh cong dd ga tién mat cAu
cho may tién ren vit van nang, do g lam vi¢c theo
diung yéu cau dat ra, qua do chung toi rut ra duoc
mot sO danh gia sau khi van hanh may:

+ Uu diém :

- D6 ga tién cau co thé gia cong duoc cac mit
cau 161, 16m, chom cau véi duong kinh dén 200mm,
gia cong dugc céac vat liéu khac nhau nhu: thép, hop
kim mau, nhya, vat li¢u phi kim loai...

- Ga dat do ga trén may tién dé dang, thay dao
nhanh, str dung dugc cho céc loai dao tién, gia cong
tho, ban tinh, tinh dugc cac loai chi tiét co6 mat cau,
chom céu véi do nham Ra dén 1,25um.

+ Nhuoe diém:
- Tubi tho cta dao tién thép thuong chi dén T90.

- Do chay dao béng tay nén chat luong gia cong
phu thudc vao tay nghé cua cong nhan van hanh.

3.3. Huéng din van hanh va bio quan dé ga
- Tién mit cu 16i (ngoai)

Puodng tam khép quay cia 6 dao voi ban truot
phai cat duong tam quay cta phoi. Néu khong mat
tién ra 1a mat xuyén, khong phai mat cau.

- Tién mat cau 16m (trong)

Di chuyén ban dao doc may tién dé chinh vi tri
xuét phat: tim ciia mit cau thudc phoi phai nim trén
duodng tam cua khép quay giira 6 dao. Quay tay dé
dao di theo quy dao tron.

- Bdo quan d6 ga

+ Trude khi dua may vao sir dung ta can didu
chinh chiéu cao tim dao tring v6i tim ctia may tién,
diéu chinh kich thuéc dudng kinh gia cong bang
cach cho dao vao ct thir va kiém tra kich thudc dat
duoc, kiém tra hanh trinh cua dao xem c6 bj vuéng
vat can gi hay khong, dam bao may du dung dich
tron ngudi , kiém tra d dao cua bo truyen truc vit
banh vit, cong viéc ndy can duogc kiém tra hing ngay
khi st dung.

+ Sau mdi ca lam viéc can vé sinh, lau chui may
sach s& khong dugc dé bui bam, phoi thép bam vao
cac bo phan ciia 6 ga gay ri rét cac bd phan may.

+ Can kiém tra dinh ki cac 6 bi, bd truyén truc vit
- banh vit trude khi st dung, tra md boi tron déy du,
thay thé cac 6 bi ro khi can thiét.

+ Khi khong sir dung dén do6 ga can phai che phu
tranh bui va cac tdc nhan xau tr bén ngoai, khong
de do ga tiép xuc voi cac hoda chat gay &n mon kim
loai.

Hinh 6. Gia céng chi tiét cau 16i trén mdy tién

3.4. Huéng phit trién ciia sin pham

Sén pham tuy da hoan thanh xong, nhung van
con mot s6 diém han che va chua toi uu. Vi vay
nhom nghién ctru dé xuat hudng phat trién tiép theo:

- T6i wru hoa hé thong cong nghé hop 1y, két hop
st dung vat liéu lam dao va dung dich tron nguoi dé
tang tudi tho cua dao.
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- Su dung dong co va hé thong cam bién dé chay
dao tir dong, nang cao ning suit gia cong va chat
lugng gia cong.

4. KET LUAN

Trén co so nghién cu tong quan di van dung
trong viéc tinh toan, thiét ké san pham... Nhom
nghién ciru di hoan thién d6 ga tién mit cau cho
mAy tién ren vit van ning dam bao tinh kinh té, phu
hop nhu cau va hiéu qua an toan.

San pham ma nhom nghién ctru dé ché tao 1a 46
g4 ché tao cac mit cau dap umg day da cac yéu cau
dit ra. DO ga gbép phan trang bi cho nguoi hoc ¢6
kha nang gia cong cac bién dang cau phuc tap. Gop
phan dam bao va nang cao chét luong dao tao theo
chuong trinh ddo tao va chudn dau ra ctia Nha
truong.

Loi cam on

Cong trinh nay duoc thyc hién véi su hd trg vé
kinh phi cua dé¢ tai cap Truong Pai hoc Cong
nghiép Viét Tri.

Tai liéu tham khio

1. Nguyén Pac Loc, Lé Vin Tién, Ninh Dtrc Ton,
Tran Van Viét (2016), “SO tay cong nghé ché tao
may”, Nha xuat ban Khoa hoc va Ky thuat, Ha Ngi.

2. Nguyén Hitu Loc (2004), “Co s thiét ké may”,
Nha xuat ban Dai hoc Quoc gia Thanh ph6 H6 Chi
Minh, Thanh ph6 H6 Chi Minh.

3. Nguyén Ngoc Dao, Ho Viét Binh, Tran Thé San
(2008), “Che do cat gia cong co khi”, Nha xuat ban
ba Nang, ba Nang.

4. Nguyén Thanh Lam (2012), “Béang tra dung sai

lap ghép va k¥ thuat do ludng”, Truong Cao ding
Ky thuat Cao Thang, Thanh phd H6 Chi Minh.

5. Trinh Chat, Lé Vin Uyén (2001), “Tinh toan thiét
ké hé dan dong co khi”, Nha xuat ban Giao duc, Ha
Noi.

6. Nguyén Trong Hiép (2010), “Thiét ké chi tiét
may”’, Nha xuét ban Pai hoc va Trung hoc Chuyén
nghiép, Ha Noi.

PAC SAN KHOA HOC VA CONG NGHE / SO 2 NAM 2025 40



TRUONG PAI HQC CONG NGHIEP VIET TRi KHOA HQC VA CONG NGHE

] KHOI TAO CO SO DU LIEU TUDONG ]
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Tém tit:

Bai bdo nay trinh bay viéc ung dung Entity Framework (EF) trong viéc tu dong khoi tao co so dir li¢u
(CSDL) cho hé théng quan Iy CSDL dam bao chét luong tai cac co s¢ gido duc dai hoc. Ky thuat nay
gitip giam thiéu thoi gian va cong stic trong viéc thiét lap CSDL, ddng thoi dam bao tinh nhat quan va
chinh xac ctia dit liéu. Bio céo ciing dé cap dén viéc trién khai mo hinh Code First trong EF, cho phép
tao ra CSDL tir cac 16p md hinh trong ma ngudn, hd trg qua trinh phat trién phan mém mot cach linh hoat
va hiéu qua. Két qua thir nghiém cho thay hé thong hoat dong on dinh, dap tng tot cac yéu cau quan ly
CSDL dam bao chat lugng, dong thoi dé dang mé rong va bao tri trong tuong lai.

Tir khéa: Entity Framework, tw dong héa CSDL, minh chirng, quan Iy chdt hrong, gido duc dai hoc

AUTOMATING DATABASE INITIALIZATION WITH
ENTITY FRAMEWORK FOR THE QUALITY ASSURANCE DATABASE
MANAGEMENT SYSTEM IN EDUCATION

Abstract:

This paper presents the application of Entity Framework (EF) to automate database initialization for quality assurance
database management systems in higher education institutions. This approach minimizes the time and effort required for
database setup while ensuring data consistency and accuracy. Furthermore, the report examines the implementation of the
Code First approach in EF, which enables databases to be generated from model classes in the source code, thereby supporting
flexible and efficient software development. Experimental results demonstrate that the system operates reliably, fulfills the
requirements of quality assurance database management, and is designed to be both scalable and maintainable for future use.

Keywords: Entity Framework, automated database, evidence, quality management, higher education

1. GIOI THIEU

Trong béi canh céc co sé gido duc dai hoc ngay
cang cha trong viéc dam bao va nang cao chat
luong dao tao nham tang loi thé canh tranh thu hut
ngudi hoc, viéc quan 1y minh chimg dam bao chat
lugng tr¢ thanh mgt nhiém vu quan trong va phuc
tap. Hé théng quan 1y minh chimg phai dap Gmg
dugc yéu cau luu trit, truy xuat va xi 1y khoi
luong 16n dir liéu mdt cach nhanh chong, chinh
xac va hiéu qua. Diéu nay doi hoi cac giai phap
cong nghé hién dai dé t6i wu hoa quy trinh xay
dung va quan 1y CSDL [1].

Entity Framework (EF) la mdt cong cu ORM
(Object-Relational Mapping) dugc phat trién boi
Microsoft, cho phép cac 1ap trinh vién lam viéc
v6i CSDL bang cach sir dung cac dbi tuong NET
thay vi viét ma SQL thudn. Vi cach tiép can
"code first", lap trinh vién c6 thé dinh nghia mo

hinh dir liéu tryc tiép thong qua cac 16p C# hodc
VB.NET, tu d6 tu dong sinh ra cac bang trong
CSDL twong tmg. EF code first ho tro viéc quan
1y cau trac dir liéu mot cach linh hoat, bao gom
viéc thém, stra d6i hodc x6a bang, thong qua cac
cong cu migrations. Piéu nay khong chi giam
thiéu 161 ma con cai thién hidu suat phat trién va
bao tri tng dung [2-4].

Béo céo "Khdi tao CSDL tu dong véi entity
framework cho hé théng quan 1y CSDL dam bao
chat lugng gido duc" tap trung vao viéc img dung
Entity Framework - mot cong cu ORM trong moi
truong .NET - dé tu dong hoa qua trinh khoi tao
va quan ly CSDL. Béang cach st dung mé hinh
Code First, bao cao khong chi gitip giam thiéu sai
sot va thoi gian thiét 1ap CSDL, ma con dam bao
tinh linh hoat va kha niang mé rong cho hé thong.
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Két qua ciia bao cao dé xuat mot ki thuat thiét
thuc cho vi¢c phat trién cac tng dung quan 1y
minh chimg trong gido duc ndi chung va h¢ thong
quan ly CSDL dam bao chat lugng gido duc
truong Pai hoc Cong nghiép Viét Tri noi riéng,
dap tng nhu cau ngay cang ting vé cong cu hd trg
quan 1y chit lwong mot cach hiéu qua, gop phan
thue hién chu trwong chuyén d6i sé cua truong
Cong nghi¢p Viét Tri.

2. THUC NGHIEM

Phan thuc nghiém dwoc thuc hién dé kiém
chung tinh kha thi, hi¢u qua va do 6n dinh cua ky
thuat "Khoi tao CSDL tu dong voi Entity
Framework" trong viéc ho trg quan 1y minh chiing
dam bao chat lugng tai cac co sd gido duc dai hoc.
Thuc nghiém tap trung vao ba khia canh chinh:

- Tu dong hoa qua trinh khdi tao va quan ly
CSDL.

- Mire d¢ chinh xac va hi¢u suét trong viéc luu
trit, truy xuat va xu ly dir liéu.

- Kha nang tich hop, m¢ rong va bao tri h¢
thong.

2.1. Cong cu va cong nghé sir dung

- Ngon ngir 1ap trinh: C# (NET 6.0).

- Cong cu ORM: Entity Framework Core 6.0.

- CSDL: Microsoft SQL Server 2019.

- Mbi trudng phat trién: Visual Studio 2022.

- Hé diéu hanh: Windows 11.

2.2. Phan tich yéu cau

Thong qua két qua phén tich thiét ké h¢ thong
thong ti‘n da 3<éc dinh duoc cac thuc thé dir liéu
chinh can thiét dung cho rng dung nhu sau:

- Thyc thé minh ching: Luu trit thong tin chi
tiét vé tén, loai hinh, s6 van ban, trich yéu, ngay
tao, cap ban hanh.

- Thyec thé tiéu chi: Két nbi cac minh chimg voi
tiéu chi danh gia chat luong, gdm cac thong tin:
Tén tiéu chi, yéu cau caa tiéu chi, mdc chuan tham
chiéu dé d4nh gia tiéu chi dat muc 4, goi y ngudn
minh chung.

- Thyc thé tiéu chuan: Két néi cac tiéu chi voi
tiéu chuan danh gié chat luong.

- Thyuc thé BJ tiéu chuan: Két ndi cac Tiéu
chuan véi B9 ti€u chuan qua do tap hop tron ven

KHOA HQC VA CONG NGHE

céc tiéu chuan danh gia cho mot chuong trinh dao
tao dai hoc hodc co s¢ giao duc dai hoc [5, 6].

2.3. Céu hinh Entity Framework
EF duoc ciu hinh thong qua cc budc sau:

Budc 1. Cai dat EF: Str dung NuGet Package
Manager dé€ cai dat Entity Framework.

Budc 2. Tao DbContext: Lép DbContext dugc
str dung dé quan 1y két ndi CSDL va anh xa ddi
tuong.

Budc 3. Dinh nghia thuc thé: Céc 16p thuc thé
dugc tao va anh xa vo6i bang CSDL thong qua
Fluent API.

2.4. Trién khai thuc nghiém va kiém thir

2.4.1. Cac ngi dung thyuc nghiém va kiém thir

Cac ndi dung chinh cia viéc thuc nghi¢m va
kiém thtr dugc nhoém nghién ctru tham khéo céac
tai li¢u [7-9], chon lya cac ndi dung bao gom:

a) Khoi tao CSDL

St dung mé hinh Code First trong Entity
Framework dé dinh nghia cac 16p C# (entity
class) dai dién cho cac bang dir li¢u. Str dung 1énh
Migration dé tu dong tao CSDL trén SQL Server
dya trén céac 16p da dinh nghia.

b) Kiém tra chirc nang

- Ty dong khi tao: Kiém tra xem CSDL c6
duoc tao tur dong tir ma ngudn va dong bd vadi cac
thay doi trong entity class hay khong.

- Thuc hién céc thao tac Creat, Read, Update,
Delete (CRUD): Kiém tra cac chirc nang thém,
stra, x6a va tim kiém minh ching.

- Tich hop dit ligu: Kiém tra lién két gitra cac
bang va cac truy van phrc tap.

c) Kiém tra hiéu sudt

- Truy vén dit liéu: Po luong thoi gian phan
hoi cho céac truy van don gian va phuec tap.

- T6i wu hoéa chi muc: Kiém tra hiéu qua caa
cac chi muyc trén céc truy van thuong xuyén dugc
su dung.

d) Kiém thir bao mdt

- Phén quyén truy cap: Pam bao cac mic truy
cap khac nhau dugc 4p dung chinh xac.
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- Kiém tra chéng SQL
Injection: Pam bao hé
thong khong d& bi tin
cong boi cac 16 hong bao
mat phd bién.

e) Kiém tra tinh nhat
quan va khoi phuc dir liéu

- Tinh nhéit quéan giao
dich: BPam bao tinh toan
ven cua dir li€u trong
truong hop xay ra 16i trong
giao dich.

- Kha nang sao luu va
khoi phuc: Kiém tht quy
trinh sao luu va khoéi phuc
dir ligu.

f) Thuc nghiém voi dir
liéu thuc té

BoTieuChuan

: TieuChuan

Calamn Mamwe Dlata Type Mlow Mulls Calumn Mame Data Type Allow Mulls
T BoTeChoankd atarchar] L8 ¥ TeuChisanld rrtarchan] L2281 |9}
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&
MinhChung
Codumea Mams Baka Typa Afcre Nulls __E_
¥ MinkChungld Fivascharf 1280 I -_ Tieu[lhi
MiFHEhungName rvatcharihbax Calurmm Name Dt Type Alcre Hdls
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Canvind rivarchar 125) | TieeThilame mivmrehar(LAK]
ML Burgthurg bt a TiruChifeguire rviarchariaK] [ -]
MaayCaphihag datedimn - TimahiM el Ervaehua eV n
FiePatt rivarchar{idaK] = TrehiG e g o ]
TeulHZld rvarchar{ 125 a TieCmisanla vanhar{ 126 i
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CORSHen kg Fvarchan T25] Mromdal feulhild:  méarchar128) [
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Hinh 1. So d6 mé hinh dir liéu

- Nhap dit liéu mau: Thyc hién nhap dit licu
mau tuong tu dir li¢u thuc t€ dé kiém tra tinh

tuong thich.

- Bao céo va phan tich

dit lidu: Kiém tra kha

nang tao bao cdo va phan tich dit li¢u theo yéu cau

hé théng.

2.4.2. Phuwong phap thuc hién

- Bo6i voi viéc khoi tao

CSDL tién hanh kiém

tra tryc tiép bang cach d6i chiéu v6i ban phan tich
thiét ké CSDL cua hé thong.
- Kiém tra hiéu sudt, cac thao tic CRUD dugc

thuc hién thong qua cong cu SQL Server Profiler
[10], la mot cong cu giam sat va phan tich cac truy

phan quyén cho ngudi dung.

- Céc thir nghiém tich hop dir lidu, tinh nhat
quan va khoi phuc dit liéu va thao tac véi dit liéu
thuc té dugc thuc hién trén cac chire nang chinh
cua h¢ thong.

3. KET QUA VA THAO LUAN
3.1. Thiét ké md hinh dir liéu

Mo hinh dit liéu duoc thiét ké bang cach si
dung phuong phap ORM d¢ anh xa cac doi tuong
thuc thé sang bang CSDL.

So 6 mé hinh CSDL duoc thé hién trong Hinh
1 trén d6 biéu dién cac thuc thé va moi quan hé
logic gitra cac thyc thé chinh: Bo Ti€u chuan,
Tiéu chuan, Tiéu chi va Minh chung.

van, di kém voi SQL
Server, Profiler cho
phép quan 1y va nim bat
dugc nhiing hoat dong
dang dién ra trong
CSDL, bao gdm cac
kiém thr truy van, luu
trir cac yéu cau, ding
nhap, 16i,...

- Kiém thir bdo mat:
nhiém vu chéng SQL
Injection chi yéu dua
vao kha nang bao mat
cuia may chu CSDL,
viéc phan quyén dugc

m =
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giam sat thong qua bang

Hinh 2. Giao dién cira s6 gidm sdt cdc tién trinh cia ung dung
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CAP HHAT MINH CHONG
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Hinh 3. Giao dién chirc nang nhdp minh ching moi

Nho céu triic nay, hé thong
dam bao tinh toan ven va dé
dang mé rong khi bd sung cac
tiéu chi hodc tiéu chuan méi.
3.2. Théo luin két qua thwe
nghiém

- Tw dong khoi tao CSDL:
CSDL duoc tao thanh cong véi
cdu trGc chinh xac theo mod
hinh da thiét ké. Cac thay doi
trong entity class dugc cap nhat
tu dong thong qua Migration
ma khong lam gian doan hé
thong.

- Kiém tra hiéu sudt, cac thao tac CRUD: Tién
hanh giam sét cac chirc ning chinh cta hé théng
nhu: ding nhap, nhap minh chimg méi, thong ké
minh chiing, két qua trén Hinh 2 cho thay cac thao

tac truy van hoic CRUD c6 thoi
gian thyuc hién trong khoang tur 0
dén 70 ms. DPbi chiéu voi cac chi
s6 chinh dé danh gia chét lugng
CSDL theo tiéu chuan ISO/IEC
25010 cho thiy cac gia tri déu
nho hon gia tri tham khao phd
bién dbi voi truy van don gian 1a
duéi 1s, nhu vay c6 thé chip
nhan duoc.

- Cac thw nghiém voi dir liéu
thuec té:

+ Chuc ndng Nhap minh
ching moi: thuc hién nhap thong
tin cia minh chimg mdi dinh
kém theo tép vin ban gdc kiéu
pdf vao bang MinhChung thong

Danh edeh minh ching
saw bk il B L S wichis m
i T L
Lol
B Tk Thiss Thu
(L1 T Ky i Thaa Tie
L3 Chung o I
Esrnth
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Hinh 4. Giao dién chirc nang cdp nhdp minh chieng.

qua cic truy van trén bang BoTieuChuan,
TieuChuan, TieuChi. Két qua trén Hinh 3 céac div
liéu dugc hién thi chinh xac.

+ Churc nang Cap nhap minh ching: thyc hién

xem hodc stra, x04 minh chung thong qua céc truy

g K b rll i
Logs b die LR AT Bl iy Tl
(] i m
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Hinh 5. Giao dién chirc nang loc minh chirng

van trén cac bang lién
quan. Trén Hinh 4 ket

qua cac thao tac thuc
Npaiep hién chinh x4c.
2 o + Chitrc ning Loc
e minh chung: thuc hién
Ngos loc minh chung theo
i cdc phin mutc loai
o kiém dinh hodc bg tiéu
o chuén, tiéu chuén, tiéu
e chi. Trén Hinh 5 hién
hlgs}.‘t
Dermin
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thi chinh xac thong tin cia
minh chimg ddng thoi co
thé xem lai tép vin ban
gbc dinh kém.

THOMNG KE MINH CHUNG

+ Chirc nang Thong ké
minh ching: thuc hién
thong ké minh chimg theo
cac diéu kién khac nhau
thong qua cic truy vén
trén cac bang co lién quan.
Hinh 6 thé hién két qua
théng ké chinh xé4c theo
cac diéu kién loc, két qua
c6 thé xuat dudi dang tép
Word dé dung cho viéc lap
cac bao cao.

Maic du c6 nhicu lgi ich, EF cling gadp mot so
han cheé:

- Hi¢u suit kém trong cac wng dung l6m: EF
c6 the khong hi¢u qua khi xtr Iy lugng 16n dir lidu.

- Kha niing tuy chinh han ché: Mot s truy
van phtrc tap yéu cau st dung SQL thuan.

4. KET LUAN

Quy trinh ty dong khoi tao CSDL bang Entity
Framework 4p dung dugc va mang lai nhiéu loi
ich cho viéc quan 1y minh ching dam bao chét
lugng. EF khong chi giup tang hi¢u qua va do
chinh xac ma con h trg tdt cho cc yéu cau thay
601 trong tuong lai. Tuy nhién, viéc ap dung EF
can cin nhic dén déc thu cua tung Gmg dung de
dat dugc hidu qua t6i wu. Huéng phat trién tlep
theo, tich hgp céc cong cu kiém thur tu dong va tbi
wu hoa truy van dé nang cao hiéu suit.

Loi cam on

Cong trinh nay duoc thuc hién véi su hd tro vé
kinh phi ctia dé tai cip Truong Dai hoc Cong
nghiép Viét Tri.
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Tém tit:

Hién nay, 14 16t duoc st dung trong y hoc cb truyén giam dau nhirc xuong khop, khang viém, ho trg
tiéu hda, khang khuan, hd trg diéu tri dau rang va tri cam lanh. Nghién ctru nay nham khéo sét cac diéu
kién téi wu trong qua trinh chiét xuét cao 14 16t tir nguyén liéu 14 cua cy 14 16t bang cach ngam nong voi
dung méi ethanol, cit loai dung méi thu cao dic va thir hoat tinh chéng oxy hoa DPPH. Két qua cho thiy
trong diéu kién chiét xuat 14 16t bang ethanol 70° ¢ nhiét do 70 °C ti 1& nguyén liéu/ dung méi ethanol 1/20
(g/ml), thoi gian 2 gio, chiét 2 1an gop dich chiét dem cat co chan khong thu duoc cao 1a 16t. Hiéu suét
chiét cao phan 14 dat 18,3%. Ham lugng flavonoid tong trong cao 14 16t 1a 117,48 mg QE/g . Cao phan 1a
ctia cdy 14 16t thu dugc dat d6 am 9,81%. Cac ion kim loai doc hai nhu Pb, Cd, As va Hg, cac chat bao vé
thuc vat cling nhu cac vi sinh vat c6 hai khong phat hién trong san phém dam bao an toan thuc phém.

T khéa: cdy Il 161, cao 1d 16t, dwoc lidu 1d 16t, hiéu sudt cao 1d 16t

RESEARCH ON FACTORS AFFECTING THE PRODUCTION OF PIPER
SARMENTOSUM EXTRACT

Abstract:

Currently, Piper sarmentosum is used in traditional medicine to reduce bone and joint pain, anti-inflammatory, aid
digestion, antibacterial, support toothache treatment and cold treatment. This study aims to investigate the optimal conditions
in the process of extracting piper lolot extract from raw material of piper lolot leaves by cooking with ethanol solvent, distilling
the solvent to obtain concentrated extract and testing the antioxidant activity DPPH. The results show that under the conditions
of extracting Piper sarmentosum leaves with ethanol 700 at a temperature of 70 oC, the ratio of raw material/ethanol solvent
1/50 (g/ml), time 2 hours, extracting 2 times, combining the extracts and distilling with vacuum to obtain Piper sarmentosum
extract. The extraction efficiency of the leaf extract reached 18.3%. The total flavonoid content in Piper sarmentosum extract
was 117.48 mg QE/g. The obtained leaf extract had a moisture content of 9.81%. Toxic metal ions such as Pb, Cd, As and Hg,
pesticides as well as harmful microorganisms are not detected in the product ensuring food safety.

Keywords: Piper sarmentosum, Piper sarmentosum extract, Piper sarmentosum medicinal herb

1. MO PAU

Cay 1a 16t c6 tén khoa hoc 1a Piper
sarmentosum, ho HO tiéu Piperaceae. Cay moc
pho bién & khip cac tinh trong nudc ta tir Bic dén
Nam [1]. L 16t con dugc ding dé nau nude ngam
tay chan cho ngudi bi bénh té thap, hay d6 mo hoi
tay, md hoi chan, chita cac chimg dau nhtrc xuong
khép khi troi lanh, vién cao 14 16t ding udng duogc
thir nghiém trén ldm sang c6 tac dung giam dau
va tri cac bénh vé rang miéng, viém khop [1, 2].
Trong y hoc co truyen Trung Qudc, 1a lot duogc sur
dung dé diéu tri s6t va kho tidu con ré dugc s
dung dé giam dau rang, ho va viém mang ph01 [3].
O Indonesia, r& dugc nhai dé tri ho, hen suyén va
14 duoc str dung dé giam dau ngyc. O Malaysia la

duoc sur dung bén ngoé‘i dé 1am diu con dau dau,
14 nghién dugc dung di€u tri sé1 than [3,4].

Theo cac nghién cuu alcaloid, flavonoid va
tinh dau 13 nhitng thanh phan chinh chi yéu cua
than va 1a cdy 1a 16t [5]. Tir dich chiét methanol
phan 14 cay 1a 16t bang LC-MS da phan 1ap ra cac
hop chit alcaloid nhu amurensin, uineensine,
malvidin 14 nhitng chit thé hién cac hoat tinh
chéng viém, ha huyét 4p va giam dau [6].
Brachyamide B va guineensine la cac alkaloid c6
tac dung giam dau va chong di img [7]. Phan lap
tur 1a tuoi cua cay la 16t xac dinh duogc 15 hop chat
bao gdm bbén hop chat flavonoid didymin,
naringenin, hesperidin va quertecin la cac hop
chét chéng oxy hoa ndi bat co tac dung bao vé té
bao khoi ton thuong goc tu do va hd tro giam
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viém [8]. Hién nay nghién ctru ndu cao la cay la
16t va dac tinh chong oxy hda con it, co thé 1a do
dién tich trong con nho 1€. Do do, nghién clru nay
bao cao cac dieu kién chiét xuat to1 vu thu cao va
xac dinh tong flavonoid trong cao cua phan 14 cay
14 16t va dac tinh chong oxy hoéa cua cao 14 cay 14
1ot.
2. THUC NGHIEM
2.1. Nguyén liéu

Nguyén liéu 1 phan 14 cua cay 14 16t thu hai &
huyén Lam Thao — Phti Tho dem say ¢ 50°C dén
do am con 5%, dem nghién nho thanh bt min va
bdo quan mau bot 14 trong lo kin dé noi thoang
mat tranh am udt.
2.2. Thiét bi

- May ¢6 quay chan khéng STRIKE 300
(Trung Quoc)

- Ta sdy chan khong Daihan SO-30

- Can phan tich TE214S (btc)

- May quang pho hap thu phan tir UV-Vis

- Quang pho hép thu nguyén tir (AAS) (Agilent
AA240, My)

Céc trang thiét bi sir dung tai truong PH Cong
nghiép Viét Tri.
2.3. Phwong phap nghién ciru
2.3.1. Hiéu suit chiét cao

2.3.1.1. Xdc dinh d@¢ am

Xac dinh d6 am nguyén liéu va cao chiét bang
phuong phap can: Cho 0,5 g bot cao chiét 14 16t
vao dia can. Véan hanh ti siy & 50 °C, 4p suét chan
khong 600 mmHg. Can va tinh d6 am ciia mau.

2.3.1.2. Xdc dinh hiéu sudt chiét
Hiéu suét chiét cao duoc tinh dua vao ti 16 gitra

trong lurgng thu dugc so voi trong lwgng mau ban
dau. Hi¢u suat chiét dugc tinh theo cong thirc:

m
O == x 1TH} (%)
gy
Trong do: m: Khdi lugng cla cua cao 1a 16t thu
dugc da trir am (g); mo : Khoi lugng nguyén liéu
kho da trir am (g)
2.3.2. Xac dinh ham lwong flavonoid tong s6

. Ham lugng flavonoid toan phén duoc xac dinh
bang phuong phap UV-Vis [9].

KHOA HQC VA CONG NGHE

Lay 1g cao chiét hoa tan vao 100ml nudc cét.
Hut 1 ml mau chiét cho vao binh dinh mtrc 10 ml.
O mau tring, thay mau bang nudc cit. Thém vao
mau véi 4 ml nude cit. Sau d6, thém 0,3 mL
NaNO2z 10%. Lic déu, dé yén. Sau 5 phut, cho
thém vao 0,3 ml AICl; 10%. Lic déu, dé yén. Sau
6 phut, cho tiép vao 2 ml NaOH 1M va 2,4 ml
nuéc cat 2 1an. Lic déu, dé yén 10 phat. D6 hip
thu quang cua dung dich sau phan tng dugc do &
budc song 430 nm ¢ nhi¢t o phong. Thi nghiém
duogc lap lai 3 lan. Ham lugng flavonoid cua mau
chiét duoc tinh dya trén phuong trinh dudng
chuin cua quercetin. Két qua duogc thé hién boi
miligam quercetin twvong duong (mg QE)/1g bot
14 16t kho.

Ham luong flavonoid toan phan (TFC) dugc
tinh theo cong thirc sau:

TFC=Cxkx V/1000 x m

* Trong d6: TFC: Ham lugng flavonoid toan
phan (mg QE/g cao chiét).

C: Nong d6 méu thtr tinh tir duong chuan
quercetin (pg/mkL).

k: Hé sb pha loang.
m: Khéi luong bot 14 16t (g).

V: Thé tich dich chiét mau thir tién hanh phan
ung dinh luong (mL).

2.3.3. Khio sat cac yéu té anh hwéng dén hiéu
qua nau cao va ham lugng

Quy trinh ndu cao G 16t dwoc thuce hién nhi
sau: Quy trinh dya theo Changbin Wei va cong
su [10]. Cén chinh xac 10 g bot 14 cay 14 16t cho
vao binh cau dung tich 1000ml. Thém 400 ml
dung moi thich hgp , ngdm nong trong thoi gian 2
gi0 va loc bd ba, Thuc hién chiét 1an 2 tuong tu
trén, gop dich chiét, cit loai dung méi bang cit co
chin khong & nhiét do 60 °C trong thoi gian 50
phut thu cao chiét. Can lugng cao thu dugc dé xac
dinh hiéu suét nu cao 14 16t. Tién hanh xac dinh
ham luong flavonoid tong nhu myc 2.3.2.

2.3.3.1. Khdo sat anh hwéng cia dung méi dén
hiéu qua chiét xudt

Quy trinh khdo sat nhu trén: ngdm trong cac
dung méi thay d6i 1an luot 13 : Nudc, ethanol 50°,
70°, 90° . Két qua dung mai téi wu vé chiét xuét s&
dugc sir dung cho cac khao sat tiép theo.

2.3.3.2. Khao sat anh huwong cua nhiét do dén
hiéu qua chiét xuat
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Quy trinh khdo sat nhu trén ngadm trong dung
moi ethanol nong do t61 uu duogc khao sat & muc
2.3.3.1

Nhiét do khao sat lan lugt la 55°, 60°, 65° C va
70° C 75°. Két qua nhiét do tdi uu vé chiét xuat s&
dugc sir dung cho cac khao sat tiép theo.

2.3.3.3. Khao sat anh hudng cua ty 1¢ nguyén
liéu/ dung méi dén hiéu qua chiét xudt

Quy trinh khdo sat nhu trén ngadm trong dung
moi t01 uvu, nhiét @6 t6i uvu dugc khao sat ¢ trén
muyc 2.3.3.1.va23.3.2

Khao sat voi cac ty 1€ nguyén li¢u /dung moi
lan luot 1a: 1/10, 1/15, 1/20 va 1/25 (g/ml) . Ket
qua ti 18 nguyén liéu/dung moi tbi uu ve chiét xuat
s& duoc sir dung cho céac khao sat tiép theo.

2.3.3.4. Khao sat anh hwong cua thoi gian
chiét dén hiéu qua chiet xuat

Quy trinh khéo sat ¢ cac diéu kién tbi vu duogc
khao sat ¢ muc 2.3.3.1; 2.3.3.2 va 2.3.3.3 trong
thoi gian lan lugt 1a 1 gio, 1,5 gio, 2 gio, 2,5 gio
va 3 gio ¢ nhi€t d6 toi uu da khao sat ¢ trén. Thu
duoc két qua toi wu vé thoi gian chiét.

2.3.4. Xac dinh hoat tinh chdng oxy héa ciia cao
14 lot

Hoat tinh chéng oxy h’(')a duoc thuc hién theo

cac nghién cuu da cong bo [11].

Pha dung dich 1,1-diphenyl-2-picrylhydrazyl
(DPPH) ¢6 nong ¢6 1 mM trong methanol. Chét
thir dugc pha trong dimethyl sulfoxide (DMSO)
100% sao cho néng do cubi cung dat dugc mot
day cac ndong do. Pé thoi gian phan tng trong 30
phut ¢ 37 °C, doc mat do hép thu cia DPPH chua
phan tmg bang méy doc vi dia Biotek ¢ budc song
517 nm.

% bay gbc tu do DPPH (SC%) cta miu thir va
dugc tinh theo cong thuc sau:

0D, — ODgq
SC=————x100
oD,
_Trong do: ODo: gia tri mat d6 quang hoc cua
mau trang

ODyq: gi4 tri mat d6 quang hoc ciia mau thtr

ECso (ndng do c6 kha nang khir 50% DPPH
ciia mau) dugc tinh theo gia tri SC twong quan voi
cac nong d6 khéc nhau cua chat thu. Thi nghiém
duoc 1dp lai voi n = 3 va lay gia tri trung binh

KHOA HQC VA CONG NGHE

3. KET QUA VA THAO LUAN

3.1. Anh huéng caa cac yéu té dén qua trinh
chiét xuat

3.1.1. Anh huéng ciia dung méi

Két qua khao sat anh huong ciia dung moi chiét
thu dugc 6 Bang 1 va Hinh 1.

Bang 1. Anh huong ciia dung méi dén chiét cao

o Ham lugng flavonoid
Hle_;u

Dung | suat (mg QE/g cao)

moi chiét
o Trung
(%) | TN | TN2 | TN3 | S0
8,3

Nuse | + |64,646504 64,84 1468;
0,02 ’
10,8 74,63

Elﬂgagﬁo + | 746 | 7456|7472 | =
0,01 0,08
14,3 83,44

Elﬂ;%lgo + [83,32(83,56 8344 =+
0,02 0,12
14,5

Etanol | =, 1 76 64 | 76,84 | 76,76 | 767

90 0.02 +0,1

100

‘onoid
'

B0

o

lrirng flax

{mg QF

A0

Ham

mroe  ethagel 507 ethanol T0P ethanol 200

Hinh 1. Anh huéng cia cdc dung méi chiét dén ham
luong flavonoid

Loai dung méi chiét c6 anh huong dén chat
lugng cua cao. Su lya chon dung moi chiét dam
bao an toan thyc pham nén chon dung moi khong
doc hai 12 nudc va ethanol. Bang 1 cho két qua
dung moéi chiét cho hiéu suét cao nhat 13 14,5% 1a
ethanol 90° va hiéu suit 14,3% 1a khi & ethanol
70°.Trong hinh 1 cho thidy ham luong flavonoid
trong cao thu dugc dat cao nhét khi & ethanol 70°
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la 83,44 mgQE/g cao. Theo nghién ciu cua
Changbin Wei [10] dung méi chiét tdi vu ciing 1a
70° ham lugng flavonoid trong dich chiét 20,86mg
QE/g nguyén liéu kho. Chon dung méi chiét 1a
ethanol 70° dé tién hanh cac thi nghiém tiép theo.

3.1.2. Anh huéng cia nhiét dé chiét

Két khao sat anh hudng cua nhiét d6 dén hiéu
qua chiét cao 14 16t dugc thé hién trong Bang 2 va
Hinh 2.

Bang 2. Anh huong cua nhiét do dén chiét cao

trong cao la 16t. Tang dan nhiét do chiét thi kha
ning hoa tan khuéch tan cac chat kho nguyén lidu
s& tang. Két qua hiéu sudt chiét thdp nhat & 55 °C.
O nhiét d6 75 °C 1a 17,4% cao nhat va ham luong
flavonoid dat 112,6 mgQE/g cao 14 16t con & 70
°C thi ham luong ciing gan twong tu hiéu suét 1a
17,1% va ham lugng flavonoid trung binh Ia
113,43 mgQE/gcao 14 16t, diéu nay c6 thé 1a do
khi nhiét d¢ ting thi kha niang chét hoa tan duoc
nhiéu hon nhung téng luong flavonoid trong cao
khong tang theo, nén bi gidm di mét chut. So véi
két qua khao sat nhiét do chiét cia Changbin Wei

. Ham lugng flavonoid thi nhiét d6 chiét 14 16t 1a 75 °C cao hon cia nhém
Nhiét ngltl E/ nghién ctru 1i do ¢6 thé 1a do ca yéu t6 nhom thyc
d(f)' cslllli%t (mg QE/g cao) hién qhiét 2 }én trong khi nhém trén chi thuc hién
(°C) . Trung mot lﬁnvchi’ét. Do d6, chon diéu, kién nhiét 3o la
(%) | TNL = TN2 | TIN3 | o 70 °C @ tién hanh thi nghiém tiép theo.
3.1.3. Anh huéng cia ti 1& nguyén liéu/dung
128 6921 | méi
55 + 68,6 | 69,72 | 69,32 N O’ 57 ) .
0,02 ’ Thuc hi‘én chiét ~2 l:éln voi ti 1€ nguyén ligu/
dung méi’ lan luot moi lan lé} 1/10,0 1/15,1/20, 1/25
15,8 33.96 (g/ml). cat loai dung moi dén d¢ &m cua cho phep
60 + | 83,925 | 83,88 | 84,06 N O’ 09 cia cao Két khao sat anh hudng cua nguyén
0,01 ’ lié}l/dung moi dén hi€u qua chiét cao 1a 16t dugc
the hién trong Bang 3 va Hinh 3.
16,3 . : . s i o
65 L 110732 107.56 107,44 107,44 Béng 3. Anh hu’m}g cua ti lé nguyén liéu/dung moi
+0.12 den chiét cao la lot
0,03 ’
o Ham lugng flavonoid
17.1 11343 | M| e
70 | + | 112,96 | 113,24 | 114,08 ’ pm | suat (mg QE/g cao)
@mD 1wy | TNT | TN2 | TN3 | Truns
174 112,69 -
75 + 112,64 | 112,84 | 112,6 ’
0.03 0,13 13,1 102,38
’ 1/40 + 102,32 | 102,46 | 102,35 ’
+0,07
0,02
o 120 pp——-——
g9 100 b 16,9
25 0 A 1/45 | + | 112,5 | 112,45] 112,9 ilg’gg
%S 60 0,04 ’
B ;C 40
5 E 18,3 1153
B 1/50 + 115,3 | 115,36 | 115,23
+0,07
50 60 70 80°C 0,03
Hinh 2. Anh huéng ciia nhiét do chiét dén ham | 18,8 114,26
mn .An wong cua nnie ' 0 criel den nam luong 1/55 + 114’21 114,26 114,3 ’
Sflavonoid 0.05 +0,05
Hinh 2 cho thdy anh hudng cta nhiét do chiét ’
xuat dén hiu suat chiét va ham lugng flavonoid
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noidm

mg gcap-1a li
(mgQF/g cao 14 K
=
h
=

o 1A 161)
.
o
;

=
=
mor

Ham hrong flavo

1740 /a5 1150 1435 {g/ml)

Hinh 3. Anh huéng cua ti I¢ nguyén li¢u/dung moi
chiét (g/ml)

Hinh 3 cho thdy anh hudng cia ti 1& nguyén
lidu trén dung moi dén hiéu qua chiét xuat 14 16t
nhan thdy khi dung méi nhiéu thi chiét tot hon it
dung moi nhung khi qué nhiéu dung méi thi hiéu
qua lai kém hon. Do do, tot nhat & ti 18 nguyén
liéu/ dung mdi chiét 1a 1/50/ 1an (g/ml/1an). So véi
Changbin Wei [10] thi lugng dung maéi chiét 1a
1/175g/ml con trong nghién ciru nay ca 2 lan chiét
ti 1€ nay 1a 1/100 g/ml.

3.1.4. Anh hwéng ciia thoi gian chiét

Két qua khao sat anh huong cua thoi gian chiét
den hi¢u qua nau cao 14 cay 14 16t thé hi¢n & Bang
4 va Hinh 4.

Bang 4. Anh huong ciia thoi gian chiét

Ham lwgng flavonoid
Thoi | Hiéu
gian | suat (mg QE/g cao)
chiét | chiét
Mn | (%) | TNI | TN2 | TN3 | Lrune
binh
16,82
1 + 113,3 | 113,54 | 113,45 1;3,;123
0,02 ’
18,12
2 + 117,2 | 117,8 | 117,45 ilg,g?f,i
0,01 ’
18,3
3 + 116,43 | 116,5 | 116,3 lilg’le
0,03 ’
18,8
4 + 116 116,1 | 116,12 1;3’867
0,02 ’

1

I
¥
—
—

Ham leong flavonoid

(mg QE'g cao la lot

0 2 4 6 (@)

Hinh 4. Anh huéng cua thoi gian chiét (gio)

Thoi gian dai anh huong dén kha ning hoa tan
khuéch tan chét tan tir nguyén liéu vao dung méi.
Trén Hinh 4 ham luong flavonoid chiét xuat duoc
tir 14 16t khi thoi gian 1 gid con thap. Tang thoi
gian lén 2 gid thi luong flavonoid tang 1én cao
nhat va sau d6 giam khi thoi gian chiét xuat ting
thi kha nang khuéch tan chit tan vao dung méi
tang 1én va san luong chiét xuat cao nhét & 2 gid.
Thoi gian kéo dai thém cling lam tdng thém hiéu
suat chiét ma ham luong flavonoid bi giam ciing
6 két qua twong tu nhu tac gia trong tai liéu tham
khao quy trinh dd cong bd [10]. Vay thoi gian
chiét ti uu 13 2 gio.

Do d6, diéu kién t6i wu ctia chiét xuat 13 dung
moi ethanol 70°, nhiét d6 chiét 70 °C, ti 1¢ 2 lan
chiét nguyén liéu/dung méi 1a 1/100 (g/ml), thoi
gian chiét 2 gio.

3.2. Kiém tra chit lwong ciia cao
3.2.1. P§ 4m va dp tro ciia cao 14 16t

Kiém tra d6 4m va tro téng sb6 dugc thuc hién
trong phong thi nghiém Khoa Cong nghé héa hoc
vamoi truong - Truong Pai hoc Cong nghi¢p Vict
Tri.

Két qua kiém tra d6 am cia cao 14 16t 1a
9,81+0,02 (%). Nhu vay, so véi tiéu chuan Dugc
dién Viét Nam 5 thi dat tiéu chuan véi cao dic
duogc liéu ham lugng am < 20%. b9 tro trung binh
14 0,43 dat theo tiéu chuan DDVN 5. Do d6 cao 14
16t thu duoc dat chi tiéu vé dd am do tro.

3.2.3. Kiém tra ham lwgng kim loai niing

Chi ti€u kim loai ndng thyc hién ¢ phong thi
nghiém Khoa Cong nghé hoa hoc va moi truong -
Truong Pai hoc Cong nghi¢p Viét Tri

Xac dinh cac kim loai nang Chi (TCVN
7602:2007), Cadimi (AOAC 999.11:20121),
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Asen (AOAC 999.11:20121), két qua thé hién
trong

Két qua khong phat hién cac kim loai ning
Chi, Cadimi va Asen trong san pham cao 14 16t ,
dam bao an toan thuc phim lién quan dén chi tiéu
ion kim loai nang.

3.2.3. Danh gia chi tiéu vi sinh vat

Chi ti€u vi sinh vat trong cao dugc kiém tra &
Vién Hoéa hoc- Vién Han Lam Khoa hoc va Cong
ngh¢ Viét Nam.

Kiém tra chi tidu vé vi sinh E.coli; Coliforms;
Saureus; Tong sd bao tir nAm men-mdc; B.cereus;
Clperfringens Salmonella. Két qua khong phap
hién théy bat ki loai vi sinh vat ndo trong cao 14
16t. Cao 14 16t dat chi tiéu an toan lién quan dén vi
sinh vét.

3.2.4. Hoat tinh chdng oxy hoa

Két qua thr hoat tinh chéng oxi hoa dugc thuc
hién & vién Hoa hoc - Vién Han 1am Khoa hoc va
cong ngh¢ Viét Nam dugc thé hién trong bang 5.

Bang 5. Két qua khao sat chéng oxy héa ciia cao ld
lot chat tham khdo

N Gia tri ECso
STT Tén mau
(ng/ml)
1 Cao 1a 16t 21.36+1,56
2 Quercetin 9.8 £0.30

Bang 5 cho thdy mau cao 14 16t thé hién hoat
tinh chong oxy héa thap hon 2,2 lan so voi chat
tham chiéu quercetin, nhung kha nang chéng oxy
hoa cua cao 14 cua cay 1a 16t thu durge cao hon cao
chiét than cdy mat gdu nam gié tri EC50 14 329,56
pg/mL khi khao sat trong cung dung méi chiét 1a
ethanol [13].

4. KET LUAN

San xudt cao 1a 16t bang chiét xuat v6i dung
moi ethanol 70% nhiét d6 70 °C ti 1& nguyén lidu/
dung moi ethanol 1/20 (g/ml), thoi gian 2 gio,
chiét 2 1an gop dich chiét dem cit c6 chan khong
thu duoc cao 14 16t. Hiéu suét chiét cao phan l1a dat
18,3%. Ham lugng flavonoid téng trong cao 14 16t
12 117,48 mg QE/g . Cao phan 14 cua cay 14 16t thu
thé hién hoat tinh chéng oxy héa DPPH véi gia tri
EC50 13 21.36+1,56(ug/ml). Cao dat chit luong
vé sinh an toan thyc pham .

KHOA HQC VA CONG NGHE

Loi cam on

Cong trinh nay duoc thyc hién véi su hd tro vé
kinh phi cta dé tai cap Truong Pai hoc Cong
nghi¢p Viét Tri.
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Tém tit:

Trong nghién ctru nay, tinh dau riéng trong tai huyén Lam Thao, tinh Pha Tho duoc chiét xuat bang
phuong phap chung cat hoi nudc. Cac thanh phan héa hoc va hoat tinh sinh hoc cua tinh dau da duoc
kiém tra bang phuong phap GC-MS. Két qua cho thay c6 44 hop chat dugc xac dinh trong tinh dau chiém
93,91%. Trong do6 chavicol acetate 1a 40,83%, cineole 1,8 1a 12,09%, caryophyllene <E-> 1a 4,05%,
elemene <cis-b-> 1a 3,86%, methyl eugenol 1a 2,63% va germacrene D la 2,43%, intermedeol <neo-> 1a
2,09%. Tinh dau riéng (Alpinia officinarum Hance) c6 hoat tinh @c ché 5 chung vi khuan P.aeruginosa,
A.niger, F.oxysporum, S.cerevisiae, C.albicans v6i gia tri MIC lan luot 1a 128 pg/mL, 256 pg/mL, 256
pg/mL, 256 ng/mL.

Tir khéa: Cdy riéng (Alpinia officinarum.), tinh dau, chiét xudt, thanh phan héa hoc

RESEARCH ON CHEMICAL COMPOSITION AND ANTIMICROBIAL ACTIVITY
OF ESSENTIAL OIL OF ALPINIA OFFICINARUM GROWNING IN LAM THAO
DISTRICT, PHU THO PROVINCE

Abstract:

In this study, the essential oil of Alpinia officinarum growning in Lam Thao district, Phu Tho province was extracted by
steam distillation. The chemical constituents and biological activity of essential oil were analysed by GC-MS method. The
results showed that there were 44 identified compounds in the essential oil accounting for 93.91%, of which chavicol acetate
was 40.83%, cineole 1.8 was 12.09%, caryophyllene <E-> was 4.05%, elemene <cis-b-> was 3.86%, methyl eugenol was
2.63% and germacrene D was 2.43%, Intermedeol <neo-> was 2.09%. Alpinia officinarum essential oil had inhibitory activity
against 5 bacterial strains P.aeruginosa, A.niger, F.oxysporum, S.cerevisiae, C.albicansalbicans with MIC values of 128
pg/mL, 256 pg/mL, 256 pg/mL, 256 ng/mL.

Keywords: Galangal plant (Alpinia officinarum.), essential oil, extract, chemical composition

1. GIOI THIEU

Riéng con c6 tén khac nhu riéng thudc; luong

Theo D4 Tat Loi [2] trong Alpinia officinarum
Hance c6 0,5-1% tinh dau, 1ong, sén sét, mau

khuong; cao luong khuong. Tén khoa hoc la
Alpinia officinarum Hance [1]. Riéng thudc ho
gung (Zingiberaceae.). Alpinia officinarum
Hance 13 cdy cao chimg 0,7-1,2 m, than ré moc
ngang dai, hinh tru, duong kinh 12-18 mm, mau
d6 nau, pha nhiéu vay, chia thanh nhiéu fibt  khong
déu nhau, mau tring nhat, la khong c6 cubng, c6
be, hinh mac dai. Qua cau co long, hat c¢6 4o hat.
Cay trong & mot s6 tinh mién Bac nudc ta, dung

lam gia vi va lam thudc [1-4].

vang xanh, c6 mui thom long nao, trong dé chu
yéu 1a xineola va methyl xinamate. Ngoai ra con
¢6 chat co vi cay goi la galangola, ba chat c6 tinh
thé khong co vi gi déu 1a dan xuat cta flavonoid
(0,1%) gbém: galangin (C15H1005), aipinin
(C17H1606) va kaempferol (CisHi0Os). Ngoai
cac thanh phan hoa hoc dd néu ¢ trén thi trong
nhimg nim gin ddy nhom tac gia Tran Thai
Thanh va cong su (2023) di phan lap dugc mot sb
polyphenol trong cao chiét ethyl acetate cta cu
rieng d6 1a 4-hydroxybenzaldehyde va 5-
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hydroxymethylfurfural. Trong ct riéng ciing co
cac thanh phﬁn hoat tinh sinh hoc khac nhau bao
gdbm tinh dau, flavonoid, diarylheptanoid,
phenylpropanoid, glycosid va cac thanh phan
khac [5]. Cay riéng duoc rat nhidu ngudi lia chon
trdng 1am cdy gia vi trong vuon nha. Theo Pong
y, cli riéng co tac dung kich thich tiéu hoa, giup
an ngon miéng, chira dﬁy hoi, dau bung, non mira,
di phan 16ng. Ngoai ra, ci riéng con c6 tac dung
giai cam, ha sét [2, 3].

Nhom nghién ctru Jinsong Zhang va cong su
(2010) da cong bé xac dinh dugc khoang 46 chét
(chlem 98,47% tong lugong tinh dau) trong tinh
diu riéng. Mot sé thanh phan chinh nhu
eucalyptol  (28,11%), a-terpincol (9,17%),
ymuurolene (7,88%), o-farnesene (5,73%),
caryophyllene (4,66%), a-bergamotene (4,18%)
va y-gurjunene (3,63%). Tinh dau c6 hoat tinh
chbéng oxy hoa manh, gia tri IC50 1a 1,75 + 0,11
mg/ml [6]. Trong riéng ham luong tinh dau tir
0,25-1,2% [7, 8].

Riéng 12 mot trong cac cdy mang lai loi ich
kinh té 16n do ¢6 tac dung 1am thubc va bén canh
d6 chit lugng cua tinh dau riéng c6 mui thom dic
trung, ¢ kha niang khang khuan cao. Chinh vi vay
chung t6i nghién ciru thanh phan héa hoc va hoat
tinh khang vi sinh vat kiém dinh cta tinh dau
riéng trong tai huyén Lam Thao tinh Phti Tho.

2. THU'C NGHIEM
2.1. Nguyén li¢u

Nguyén liéu cu riéng dugc thu tai xa Tién
Kién, huyén Lam Thao, tinh Phi Tho. Sau d6
duoc rira sach, xay nho.

Céc hoa chét st dung nhu Na>SO4, NaCl (loai
PA).

2.2. Churng cit

Tu tham khao tai licu [7, 8] va khao sat cac
diéu kién chiét tdi wu thu tinh dau rleng, chung t61
thuc hién tach chlet tinh dau tur cu riéng nhu sau:
Nguyén lidu cu riéng da cit nho dugc cho vao
thiét bi chung cat 16i cuén hoi nudc theo ty 18
nude/nguyén liéu 3/1(mg/ml), ¢ bd sung NaCl
10%, sau d6 chung cat trong 3 gio. Ham luong
tinh dau riéng thu duoc 14 0,35%. Tinh dau duoc
tach nude va 1am khé bai mudi Na:SO4 khan, bao
quan ¢ 0 - 5 °C cho dén khi sir dung.

KHOA HQC VA CONG NGHE

2.3. Phuong phap nghién ciru

2.3.1. Xac dinh thanh phdn hoa hoc cua tinh
dau

Thanh phan héa hoc cua tinh dau riéng duoc
xac dinh bang phuong phép séic ky ghép ndi khbi
phd (GC-MS) duoc thuc hién trén thiét bi Agilent
GC7890A két ndi véi khéi phd Agilent 5976C.
Qua trinh phan tich dugc thyc hién tai Vign Hoa
hoc cac hop chét thién nhién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. CoOt phan tich st
dung 13 co6t mao dan HP-5MS (60 m x 0,25 mm
id. x 0,25 pm film thickness). Khi mang Heli
duoc thiét 1ap véi toc d6 1,0 mL/phit. Nhiét do 10
duoc thiét 1ap tang tir 60 °C dén 220 °C tc d6 4
°C/phut, sau d6 20 °C/phit cho dén khi dat 240
°C. Nhiét d6 budng MS thiét 1ap & 270 °C, MSs
mode, E.I. detector thiét lap & 1300 V. Cac hop
chit duoc nhan dang dua trén chi s6 luu gitr (RI)
két hop v6i pho khoi dinh danh sir dung hai thu
vién NISTOS, Wiley 09.

2.3.2. Hoat tinh khang vi sinh vat kiém dinh

Hoat tinh khang vi sinh vat kiém dinh duogc
thuc hién tai Vién Hoéa hoc cac hop chat thién
nhién,Vién Han 1am Khoa hoc va Cong nghé Viét
Nam.

Céc ching vi sinh vét kiém dinh gom:

+ Vi khuan Gr (-): Escherichia coli (ATCC
8739), Pseudomonas aeruginosa (ATCC 9027).

+ Vi khuan Gr (+): Bacillus subtilis (ATCC
6633), Staphylococcus aureus (ATCC 6538).

+ Nam soi (mbc): Aspergillus niger (ATCC
9763), Fusarium oxysporum (ATCC 48112).

Candida albicans (ATCC
cerevisiae (ATCC

+ Nim men:
10231), Saccharomyces
16404).

Chung chudn (nguon ATCC, Manassas, M)
dugc cung cdp boi Vién kiém nghiém thudc
Trung wong va luu gitt tai phong Sinh hoc thuc
nghiém (Vién Héa hoc cac hop chit thién nhién).

Pha dich vi sinh vat: Dung que cay vo tring liy
1 quai khuan lac cua chung vi sinh vét pha hoa tan
vao 10 ml nudc mubi sinh 1y vo trung va tron déu
b:;’mg may tron vortex dugc huyén dich vi sinh vat.
Panh gia nong d6 vi sinh vat bang cach so sanh
v6i chuan 0,5 McFarland (do & A = 550 nm) duogc
huyén dich néng d6 150 x10° CFU/mL.
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Moéi truong: SABOURAUD-2% dextrose
broth (SDB; Merck, CHLB Dtic) cho ndm men va
nam méc. Tryptic Soy Broth (TSB, Merck) cho vi
khuan.

Céc khang sinh chuin gém: Gentamycin cho
vi khuan Gr (-), doxycycline cho vi khuan Gr (+)
va nystatin cho ndm soi va nim men. Khang sinh
duogc cung cap boi Vién kiém nghiém Thanh ph
Hb Chi Minh.

Tir dung dich me, pha dung dich gbc bing
nude cat vo trung. Tur dung dich gbc pha lodng
1/2 dén ndng do can dung: Gentamycin (16 - 8 -

KHOA HQC VA CONG NGHE

256-128-64-32-16-8, pg/mL (lap lai 3 1an & mdi
ndng do). Dé trong ti am & 37 °C trong 24h d6i
v6i vi khuan va 30 °C/48h dbi véi nam.

Mau dbi chtng: sir dung NaCl 0,9% tuong tmg
v6i thé tich mau 13 mAu chimg am tinh (-) va
chtng duong tinh (+) 13 cac khang sinh chuén.

3. KET QUA VA THAO LUAN
3.1. Panh gia mét s6 chi tiéu vat 1y cia tinh diu

Qua giénh gié cam quan (méﬁu sdc, mui, vi) cla
tinh dau riéng thanh phdm theo TCVN
8460:2010, ket qua thu dugc trong Bang 1.

Bang 1. Chi tiéu vit Iy ciia tinh dau riéng

TT Chi s6 hoa ly Tiéu chuin Nhiét do Gia tri
1 Ty trong tuong dbi/ Specific Gravity ISO 279:1998 20°C 0,9576
2 Chi s6 khiic xa/ Refractive Index ISO 280:1998 20 °C 1,4932
3 D¢ quay cuc/ Optical Rotation ISO 592:1998 20 °C [-19,40

4 1U/mg), doxycycline (0,4 - 0,2 - 0,1 IU/mg) va
nystatin (12 - 6 - 3 IU/mg).

Céach tién hanh: Pha mau véi DMSO 10% trén
phién 96 giéng (template plate) theo ndng do giam
dan (log2 cho 5 thang ndng d¢). Nhé mAu tir phién
template 1én phién 96 giéng (phién test) va bd
sung dich vi sinh vat dé dugc dai nong d6 mau tir

3.2. Két qua xac dinh thanh phan héa hoc bing
GC/MS

Biang phuong phap sic ky khi‘kh(‘)i phé (GC-
MS) C}é Xé:C dinh’ duoc thanh phan hoéa hoc ctua
tinh dau riéng. Két qua duogc trinh bay ¢ Bang 2.

Bang 2. Thanh phan héa hoc cia tinh dau riéng

TT | Time | RI | Hit % Chemical name Integral %FID
1 10,57 | 939 93 Pinene <a-> 1357420 0,37
2 11,78 | 979 54 Sabinene 339700 0,10
3 11,96 | 984 91 Pinene <b-> 3569077 1,04
4 12,18 | 992 78 Myrcene 453414 0,17
5 13,18 | 1022 39 Terpinene <a-> 395778 0,10
6 13,60 | 1034 | 89 Limonene 2130978 0,65
7 13,74 | 1038 | 74 Cineole 1,8 45046250 12,09
8 14,61 | 1063 84 Terpinene <g-> 1048515 0,27
9 15,66 | 1094 | 25 Terpinolene 435926 0,14
10 | 18,89 | 1186 | &7 Terpinen-4-ol 6384402 1,57
11 | 19,32 | 1198 80 Terpineol <a-> 4217490 0,98
12 | 19,54 | 1205 88 Methyl Chavicol (=Estragole) 2512826 0,51
13 | 21,25 | 1254 | 87 Chavicol 10272443 1,90
14 | 2231 | 1285 | 31 Perilla aldehyde 1262442 0,30
15 | 22,65 | 1295 55 Bornyl acetate 1460291 0,31
16 | 24,63 | 1354 98 Chavicol acetate 264842227 | 40,83
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TT | Time | RI | Hit %

Chemical name

Integral %FID

17 25,62 | 1384 | 90

Geranyl acetate

6354800 1,35

18 | 25,81 | 1390 | 34

Copaene <a->

676971 0,11

19 26,26 | 1404 | 89

Elemene <cis-b->

20145974 3,86

20 | 26,39 | 1408 | 62

Methyl eugenol

20079162 2,63

21 | 27,33 | 1438 | 76

Caryophyllene <E-> (=Caryophyllene <b->)

20571410 4,05

22 | 27,59 | 1446 82

Bergamotene <a-trans->

6089519 1,05

23 | 28,04 | 1461 55

Farnesene <(Z)-b->

903951 0,18

24 | 28,41 | 1472 | 95

Humulene <a->

3395589 0,59

25 | 28,99 | 1491 66

Chamigrene <b->

2706789 0,52

26 | 29,24 | 1499 85

Germacrene D

20038729 2,43

27 29,44 | 1506 | 44

Selinene <b->

9794724 1,75

28 129,69 | 1514 83

Selinene <a->

10931660 1,82

29 29,72 | 1515 55

Bicyclogermacrene

672425 1,75

30 | 29,81 | 1518 92

Bisabolene <b->

9584526 1,18

31 | 30,24 | 1532 92

Eugenol acetate

10508854 1,11

32 | 30,31 | 1535 94

Sesquiphellandrene <b->

2789664 0,61

33 | 30,39 | 1537 75

Cadinene <d->

4819717 0,25

34 | 30,55 | 1543 40

Bisabolene <E-g->

4369061 0,74

35 [ 31,07 | 1560 | 97 Elemicin 5848987 0,57
36 | 32,19 | 1597 0 Spathulenol 1008881 0,15
37 | 32,42 | 1606 | 65 Caryophyllene oxide 5398952 0,82

38 | 33,59 | 1647 0

Cubenol <1-epi->

370294 0,47

39 | 34,06 | 1664 58

Muurolol <a-> (=Cadinol <d->)

1630860 0,25

40 | 34,34 | 1673 82

Cadinol <a->

12658261 1,47

41 | 34,44 | 1677 | 28

Intermedeol <neo->

12091005 2,09

42 | 34,77 | 1689 15

Heptadec-8-ene <Z->

2684259 0,27

43 | 35,04 | 1698 | 38

Bisabolol <epi-a->

2301103 0,32

44 | 38,95 | 1846 | 37

Farnesyl acetate <E, E->

1317408 0,19

Total

93,91

Tir Bang 2 cho thay trong tinh dau riéng trong
& tinh Pht Tho c6 44 chat duoc xac dinh véi ham
lugng khac nhau chiém 93,91%. Trong do:
chavicol acetate 1a 40,83%, cineole 1,8 14 12,09%,
caryophyllene <E-> 1a 4,05%, elemene <cis-b->
1a 3,86%, methyl eugenol 1a 2,63% va germacrene
D 1a 2,43%, intermedeol <neo-> 1a 2,09%. Cac
chat nay c6 ham luong déu cao hon so véi cong
bd cia cac tac gia trong va ngoai nude [6-9]. Cac
chat chavicol acetate, cineole 1,8, caryophyllene
<E->, methyl eugenol la nhiing chat c6 kha niang
khang khuéan cao va c¢6 g dung nhiéu trong y
hoc.

3.3. Hoat tinh khang vi sinh vt kiém dinh

Mau duoc x4c dinh c6 hoat tinh khi khong c6
su phat trién cia vi sinh vat ¢ it nhat mgt nong do
mau thtr nghiém so véi chung (-) (khi nu6i cay lai

& nong d6 nay kiém tra trén dia thach gia tri
CFU<5). Mau biéu hién hoat tinh duoc test & day
néng d6 mau khac nhau dé xac dinh dugc néng uc
ché téi thiéu MIC (pg/mL) 1a ndng d6 thir nghiém
thap nhat ma vi sinh vét bi e ché). Mau co hoat
tinh khi gia tri MIC< 256 ug/m. Két qua duoc
trinh bay ¢ Bang 3.

Tinh dau riéng c6 biéu hién hoat tinh tc ché 5
ching vi khuan P.aeruginosa,  A.niger,
F.oxysporum, S.cerevisiae, C.albicans vo1 gia tri
MIC lan lugt 1 128 pg/mL, 256 pg/mL, 256
pg/mL, 256 pg/mL. Hoat tinh trc ché vi sinh vat
kiém dinh ctia tinh dau r1eng trong ¢ tinh Pht Tho
cho thdy kha nang tinh dau riéng co thé khang
duoc nhiéu loai vi khudn hon so véi tinh dau riéng
trong & Trung Qudc [10].
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Bang 3. Két quad thir hogt tinh khang vi sinh vat kiém dinh

Nong dé trc ché tdi thiéu (MIC, pg/mL)
Ky Vi khuan Gr (-) Vi khuin Gr (+) N4am méc N4Am men
TT | hi¢u p
mau | [ ' B. S. A. F. S. C.
coli aemfznos subtilis | aureus | Niger | oxysporum | cerevisiae | albicans
TDR - 128 - - 256 256 256 256
4. KET LUAN Nguyén Trung Nhan, Nguyén Thi Thanh Mai, Tran

Nghién ctru va tach chiét tinh dau riéng trong &
Tinh Phti Tho c6 44 chit dugc xac dinh v6i ham
lugng khac nhau chiém 93,91%. Trong d6
chavicol acetate 1a 40,83%, cineole 1,8 14 12,09%,
caryophyllene <E-> 1a 4,05%, elemene <cis-b->
1a 3,86%, methyl eugenol 1a 2,63% va germacrene
D la 2,43%, intermedeol <neo-> la 2,09%. Tinh
dau riéng c6 biéu hién hoat tinh @rc ché 5 ching vi
khuan P.aeruginosa, A.niger, F.oxysporum,
S.cerevisiae, C.albicans véi gia tri MIC 1an luot
la 128 pg/mL, 256 pg/mL, 256 pg/mL, 256
pg/mL.
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Tém tit:

Hung qué (Ocimum basilicum L.) 13 loai cay thao dugc. Rau Hung qué giau axit amin va khoang chét,
khong chi la gia vi ma con c6 tac dung chira tri rat nhiéu bénh, khang khuén va chng oxy hoa. Trong
dan gian, cdy Hiong qué 12 mot vi thuoc chira dugc bénh cam cam lanh, dau nhire co thé ,. . Cay Hung
qué dé trong, thot gian sinh truong ngan, co thé trong quanh nam, c6 tac dung chira mot 5O benh rat hiéu
qua. Tinh dau cay Hung qué rat co ¥ nghia trong y hoc va thuc pham. Rau Hung que thu hai vao luc 9
gi0, sau khi thu hoach, duoc xu 1y va chung cat bang phuong phap chung cat 16i cudn hoi nude dé thu
tinh dau. Thoi gian chung cat 3 gi0 va ti 1¢ nguyén liéuw/dung moéi la 1/3 (g/mL), nong d6 NaCl 1a 10%
(w/v), thu dugc ham lugng tinh dau cao nhét 0,68%. Tinh dau Hung qué thu thap tai tinh Phu Tho da
duoc klern tra bang phuong phap GC/MS. Két qua cho thiy ¢ 28 hop chét dugc xac dinh trong tinh dau
Hung qué chiém 99,25%, trong d6 methyl chavicol 1a 83,52%, Bergamotene 14 4,30% va Cineole 1,8 1a
1,50%.

T khoa: Cdy Hing qué (Ocimum basilicum L.), tinh dau, tach chiét, thanh phan hod hoc

STUDYING THE EXTRACTION PROCESS AND DETERMINING THE CHEMICAL
COMPOSITION OF BASIL (OCIMUM BASILICUM L.) OIL IN PHU THO
PROVINCE

Abstract:

Basil (Ocimum basilicum L.) is an herbal plant. Basil is rich in amino acids and minerals, not only as a spice but also as a
food. Cures many diseases, antibacterial and antioxidant. In folk medicine, Basil is a medicine to treat colds, body aches...
Basil is easy to grow, has a short growing period, can grow all year round and has medicinal effects. Basil essential oil is very
significant in medicine and food. Basil is harvested at 9 o'clock. After harvesting basil processed and distilled by steam
distillation to obtain essential oils. Distillation time is 3 hours and ingredients/ Solvent ratio 1/3 (g/mL), NaCl concentration
10% (w/v), gives the highest essential oil content of 0.68%. Basil essential oil collected in Phu Tho province was tested for
chemical composition using GC/MS method. Result showed that in the extract of apium graveolens essential oil, 31 compounds
were identified, of which methyl chavicol was 82.42%, Bergamotene was 4.24% and Cineole 1.8 was 1.45%.

Keywords: Basil plant (Ocimum basilicum L.), essential oil, extract, chemical composition

1. MO PAU 6 tir 0,4 dén 0,8% tinh dau. Tinh dau mau vang
nhat, thom nhe, d& chiu. Tiy theo noi trong, cac
chi s6 hoa Iy ¢6 thay do6i [1- 6]. Tinh dau hung qué
¢6 tac dung we ché vi khuin gram-dwong manh
hon so v&i vi khuan gram am trong thur nghiém in
vitro bang phuong phap khuech tan. Tinh dau
hung gidi e ché sy phat trién cac phay khuan ta
Eltor, Inaba va Ogawa kha manh in vitro, dong
thoi co tinh khang nam, trc ché manh sy nay mam
cua bao tr nam va men. Co tac dung diét va xua

Hing qué tén khoa hoc 1a (Ocimum
basilicum L.) thugc Chi: Ocimum ho Bac ha hay
Hoa méi (Lamiaceae) [1, 2], 1a mot loai rau thom
pho bién ¢ Viét Nam, ¢6 vi cay, mui thom, tinh
am. Trong Y hoc cd truyen, Hung que dugc su
dung nhu mot loai thudc phong va chita bénh [1-
3]. Trong rau Hung qué c6 chtra hop chit Methyl
chavicol hay con goi Estragole [4] c6 mui huong
dic trung va huong vi ngot .Trong cdy hung qué
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con trung, c¢6 hi¢u qua chong rudi nha [3] va xua
dudi muoi [7]

Cong dung va heu dung O nuéc ta trude day
hung qué duoc trong lam gia vi [1], diéu tri st
[2], ngoai ra con c6 kha ning chdng oxy hoa va
khang vi sinh vat. Chinh vi vay nguoi ta da tng
dung Hing qué vao trong cong nghiép duoc pham
dé san xuat ra nhiing loai tinh dau phuc vu cho
nhu céu cta con ngudi.

Hién nay trén dia ban Pha Tho Hung qué 1a
mot trong cac cdy lam gia vi chu lyc mang lai lgi
ich kinh té 16n. Bén canh d6 tinh dau Hung qué
chua dwoc nghién ctru triét dé vé thanh phan hoa
hoc cua tinh dau. Chinh vi véy ching t61 nghién
ctru quy trinh tach chiét tinh dau Hung qué trong
tai tinh Pha Tho va xac dinh thanh phan hoéa hoc
ctia tinh dau.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Mau 14 cdy Hing qué duoc thu hai tai Xa Tién
Kién Huyén Lam Thao Tinh Pha Tho vao thang 3
nam 2024.

2.2. Phuong phap

2.2.1.So do quy trinh tach chiét tinh diu Hing
qué

Qua tham khao tai liéu [10]. MAu 14 Hing qué
dugc cit nho ¢& 1-2cm, Mbi lan tién hanh chung
cat v6i 1 kg cho vao thiét bi chung cét 16i cudn
hoi nudc, dun soi déu, vira phai, chung cit trong
1,5h. Sau d6, tinh dau duoc tach nude va lam kho
boi mudi Na2SO4 khan. Tinh dau sau d6 dugc luu
giit & 0-5 °C cho dén khi st dung.

2.2.2. Khio sit cac yéu to anh hwéong dén ham
lwgng tinh dau Hung qué chiét xuat dwgc

Tién hanh khao sat cac yéu t6 cong nghé lién
quan dén kha ning chiét tach tinh dau Hing qué.
Céc yéu td nay 13; Ty 1& nguyén liéu/ nu6c , Nong
d6 NaCl, Thoi diém thu hai, va thoi gian trich ly.
Sau khi dd chon duoc gia tri thich hop cua cac yéu
t6 da nghién ciru, gia tri nay dugc c¢b dinh trong
cac thi nghiém tiép theo dé khao sat anh hudng
clia cac yéu t con lai.

2.2.3. Xac dinh thanh phin héa hoc ciia tinh
diu Hing qué

Thanh phan héa hoc cua tinh dau Hung que
dugc xac dinh bang phuong phap sic ky ghép nbi

KHOA HQC VA CONG NGHE

khéi phd duge thuc hién trén thiét bi Agilent
GC7890A két ndi voi khdi phd Agilent 5976C.
Qua trinh phan tich dugc thyc hién tai Vién Hoa
hoc cac hop chit tu nhién, Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam. Cot phan tich st
dung 13 cot mao dan HP-5MS (60 m x 0,25 mm
id. x 0,25 pm film thickness). Khi mang Heli
dugc thiét 1ap vé6i toc do 1,0 mL/phat. Nhiét d6 1o
duogc thiét 1ap ting tir 60°C dén 220°C tbc do
4°C/phut, sau d6 20°C/phut cho dén khi dat
240°C. Nhiét d6 budng MS thiét 1ap ¢ 270°C, MSs
mode, E.I detector thiét 1ap & 1300 V. Céac hop
chit duoc nhan dang dua trén chi s6 luu gitr (RI)
két hop voi pho khdi dinh danh sir dung hai thu
vién NIST08, Wiley09.

3. KET QUA VA THAO LUAN

3.1. Hoan thi¢n quy trinh cong ngh¢ chung cat

tinh dau

3.1.1. Anh huéng ciia ty 1é nwée/nguyén liéu
Ty 1€ nude va nguyén liéu la mot trong nhimg

yéu t6 quan trong, anh huong to1 lugng tinh dau
thu dugc. Két qua khao sat thé hién & Béang 1.

Bang 1. Két qud khdo st anh hiong ciia ty 1é
nuoc/nguyén liéu

Mau 1 2 3 4
Khoiluong | 50011000 | 1000 | 1000
nguyén liéu (g)
Khoiluong nuse |00 | 2500 | 3000 | 3500
(ml)
Thé tich tinh dau

thu duogc (ml) 3.8 4,2 4.8 4,7

Ham lugng tinh

diu (%) 0,38 | 0,42 | 0,48 | 0,47

T két qua trén ta thidy khi ting ty 18
nudc/nguyén licu tir 2/1 dén 3,5/1 (v/w) thi luong
tinh déu tach chiét duoc ciing ting theo. Tuy
nhién, néu tiép tuc tang ty 16 nay 1én thi luong tinh
dau thu duogc lai giam di. Diéu nady co thé duoc
giai thich nhu sau. Khi gia nhiét hdn hop nguyén
liéu va nude thi nudc sé& thim thau _qua mang té
bao, tham nhap vao bén trong cac te bao tiét tinh
dau lam ching truong phdng 1én rdi bi pha va.
Cac ciu tir trong hon hop tinh dau c0 trong té bao
tiét s& duoc khuéch tan ra ngoai roi bi 16i cubn
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theo hoi nudc. Néu sir dung ty 1& nudc/nguyén
ligu thap thi lugng nudc ngdm vao té bao khong
da dé hoa tan cac chat keo ciia mang té bao. Nhu
vay, ty 1€ nudc/nguyén liéu thich hop 1a 3/1 (v/iw).
3.1.2. Anh hwéng ciia nong do mudi

Vi tinh dau Hung qué 13 hén hop cua cac chat
phén cyc va khong phén cuc v6i ham lugng khac

nhau vi vay viéc nghién ciu ndng d6 mubi 1a can
thiét. Két qua khao sat thé hién & Bang 2

Bang 2. Anh hieong ciia nong dé mudi dén qua trinh
chung cat

MAu 1 | 2| 3 | 4

Nong d6 mubi
(o)

Thé tich tinh dau

thu duoc (ml) 48 1 50 |53 |51

Ham luong tinh dau

(%) 0,48 10,50 [ 0,53 | 0,51

Tir két qua thu dugc cho thay. Khi ting nong
d6 mudi tir 0% dén 10% (w/v) thi luong tinh dau
chung cét ting theo, nhung néu noéng do NaCl
vuot qua 10% thi lugng tinh dau thu duogc lai
giam. Diéu nay co thé duoc giai thich 14 do lugng
NaCl thém vao khong chi c¢6 tac dung giup tang
kha ning tham thau cua nudc bén trong té bao ra
ngoai (kéo theo cac cdu tir tinh dau) ma con 1am
tang d phan cuc cia dung dich va giam tuong tac
giita cac cdu tir tinh dau (kém phan cuc) voi nudc.
Nho do, tinh dau dé dang bay hoi hon trong qua
trinh chung cat. Tuy nhién, néu bo sung NaCl qua
nhiéu (>10% w/v) thi mang té bao cua nguyén
liéu s€ bi co rut lai 1am giam kich thude cac 16 x0p
trén mang té bao (hién tuong co nguyén sinh), do
d6 qua trinh khuéch tan cac phan tir tinh dau ra
khoi té bao s& tré nén kho khan hon, tir d6 lam
giam hi¢u suét thu hoi tinh diu. Nhu vay, néng do
mudi NaCl bo sung phi hop 1 10%.

3.1.3. Anh huéng ciia thoi diém thu hai nguyén
li¢u

Khao sat su thay ddi ham lugng cua tinh dau
Hung qué chiét xuat tai cac thoi diém thu hai dugc
trinh bay ¢ Bang 3.

KHOA HQC VA CONG NGHE

Bang 3. Két qua khdo sdt su phu thudc ciia ham
lwong cua tinh dau Hung qué chiét xuat tqi cdac thoi

diém thu hdi
Mau 1 2 3 4
Thoi dlep? thu hai 6 9 12 15
(g10)
Thé tich tinh dau
thu dugc 5357|5552
( ml)
Ham luc,ztol/g)tmhdau 0.53 | 0,57 | 0.55 | 0.52
0

Tur Bang 3 nhén thay Hung que hai vao lac 9
gi0 cho ham luong chiét xuat tinh dau cao hon khi
hai luc 6 gio, 12 gio, 15 gio. Vi lac 9 gio cay xanh
quang hop tét hon, su quang hop lam thac day qua
trinh téng hop cdc Amino axit, lam ting sy
chuyén héa aminoaxit thanh tinh dau nén luong
tinh dau trong cdy s& cao hon

3.1.4. Anh hwéng cia thoi gian chung cit

Thoi gian chung ct 1a yeu t6 anh huong den
hiéu suit chung cét tinh dau va hiéu qua kinh té.
Do d6 khdo sat thoi gian chung cét 1a can thiét.
Két qua khao sat dugc trinh bay ¢ Bang 4

Bang 4. Két qua khdo sdt thoi gian chung cdt dén
ham lwong tinh dau

Mau 1 | 2| 3 | 4

Thoi gian chung cat

> 1,5 2 3 |35
(g10)

Thé tich tinh dau
thu dugc 57 | 6,2 0,68 | 0,68
(ml)

Ham luong tinh dau

(%) 0,57 | 0,62 | 0,68 | 0,68

Tir Bang 4 ta thdy ham luong tinh dau Hung
qué chiét xut tang khi thoi gian chung cét ting tir
1,5 + 3 gio. Sau thoi gian chung cat 3 gio thi ham
lwong tinh dau khong thay ddi, vay ta nhan thay
rang thoi gian chung cat nho hon 3 gio chua du
trich ly hét tinh dau. Véi thoi gian chung cat tir 3
dén 3,5 gio thi tinh dau trong mau da duoc trich
ly hét nén ham luong tinh dau chiét xut 1a khong
d6i theo thoi gian 0,68% (6,8 ml)
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3.1.5. Quy trinh t6i wu tich chiét tinh dau
Hung qué

Thuyét minh quy trinh:

Hung qué thu hai luc 9 gio duogc rira sach, chon
liy phan xanh tuoi bé phin ta vang. Cit nho
nguyén liéu kich thuéc 1-2 cm. Cho vao ndi
chung cét 1000 g nguyén liéu, lvong nudc chung
cat 12 3000. Nong do dich NaCl 10% Lap thiét bi
chung cét.

Téch‘chiét phan tinh dau Hang qué tho va loc
so by bang bong. Tiép theo thém Na>SO4 khan

KHOA HQC VA CONG NGHE

vao binh chtra tinh dau thd, vira thém vira khuay
déu cho dén khi quan sat thay cac tinh thé mudi
NaSO4 bat dau roi ra. Loc thu tinh dau Hang qué

San pham tinh dau duoc cho vao lo sim mau,
day kin, bao quan noi thodng mat.

3.2. Panh gia mét s6 chi tiéu vat 1y cia tinh diu
Hung qué

Qua dénh gid cdm quan (mau wséc, mui, vi) cua
tinh dau Hing qué thanh pham theo TCVN
8460:2010, tathu duoc két qua trong Bang 5 nhu
sau:

Bang 5. Chi tiéu vt Iy cia tinh dau Hiing qué

Chi s6 hoa Iy Tiéu chuin Nhiét do Gia tri
Physico-Chemical Properties Standard At temp. Value
Ty trong tuong d6i/ Specific Gravity ISO 279:1998 20 °C 0,9541
Chi s6 khiic xa/ Refractive Index ISO 280:1998 20 °C 1,5117
Do quay cuc/ Optical Rotation ISO 592:1998 20 °C [+]1,57

Tién hanh chung cat hon hop nguyen ligu da
xu ly dudi ap suat khi quyen trong 3 gio ké tir khi
xudt hién  giot tinh dau dau tién. Hon hop hoi nude
va tinh dau thoét ra duoc di vao 6ng sinh han cia
thiét bi chung cit va sau do duoc chay vao bo
phan ngung tu.

Panh gia cam quan vé tinh dau Hang qué
nguyén chét cho thiy, tinh dau 14 chét 16ng, mau
vang nhat, c6 mui thom dic trung, vi cay ndng,
chi s6 vat Iy cua tinh dau & Bang 1 cho théy ty

trong tuong ddi: 0,9551; chi s khuc xa: 1,5088;
do quay cuc: [+] 1.57

3.3. Panh gia thanh phan héa hoc ciia tinh diu
Hung qué

Mau tinh dau Hing qué dugc dem phan tich
thanh phan hoa hoc trén may ghép khéi phd GC-
MS tai Vién Hoa hoc cac hop chat Thién nhién -
Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
két qua thu duoc cho thdy ¢ Bang 6.

Bang 6. Thanh phan héa hoc cia tinh dau Hing qué

# | Time | RI | Hit% chemical name integral % FID
1 10,55 | 939 94 Pinene <a-> 6107421 0,46
2 | 11,75 | 978 93 Sabinene 4582583 0,34
3] 11,94 | 984 92 Pinene <b-> 2968713 0,28
4 12,15 | 991 89 Myrcene 2756255 0,24
5 | 13,42 | 1029 95 Cymene <o-> 2971665 0,17
6 13,57 | 1033 83 Limonene 5491730 0,44
7 | 13,71 | 1037 68 Cineole 1,8 20583837 1,50
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# | Time RI | Hit % chemical name integral % FID
8 | 14,08 | 1048 80 Ocimene <(E)-b-> 9261173 0,75
9 | 15,74 | 1096 61 Fenchone 1049405 0,15
10 | 15,88 | 1101 77 Linalool 9411617 0,80
11| 16,60 | 1121 79 Fenchol <endo-> 2717814 0,20
12 | 17,80 | 1155 80 Camphor 4509008 0,33
13 | 19,64 | 1207 86 Methyl Chavicol (=Estragole) 1333008237 83,52
14 | 20,33 | 1228 81 Fenchyl acetate 4251380 0,27
15| 22,62 | 1294 44 Bornyl acetate 14789214 0,90
16 | 26,22 | 1403 76 Elemene <cis-b-> 4612042 0,25
17 | 26,34 | 1406 79 Methyl eugenol 11008557 0,58
18 | 27,57 | 1446 89 Bergamotene <a-trans-> 67657492 4,30
19 | 27,76 | 1452 34 Guaiene <a-> 3467663 0,19
20 | 28,38 | 1471 85 Humulene <a-> 2194164 0,13
21 | 29,17 | 1497 71 Bergamotene <b-trans-> 4543015 0,27
22| 29,90 | 1521 38 Bulnesene <a-> (=Guaiene <d->) 2780484 0,15
23 | 30,16 | 1530 85 Cadinene <g-> 16065587 0,81
24 | 31,64 | 1579 64 Cinarealdhitdehyde <p-methoxy-> 3914490 0,52
25 | 32,16 | 1597 0 Spathulenol 3185082 0,27
26 | 32,39 | 1605 0 Caryophyllene oxide 2361514 0,15
27 | 33,21 | 1633 49 Cubenol <1,10-di-epi-> 1811960 0,31
28 | 33,89 | 1658 92 Cadinol <epi-a-> (=Tau-Cadinol) 20335965 0,98
Total 99,25

Két qua phan tich GC-MS cua tinh dau Hang
qué & Bang 6 cho thay, tinh ddu Hung qué trong
tai Huyén Lam Thao Tinh Phti Tho duoc kiém tra
bang phuong phap GC/MS. Két qua cho thay co
28 hop chit duge xac dinh trong tinh dau chiém
99,25%, trong do methyl chavicol 1a 83,52%,

Bergamotene 1a 4,30% va Cineole 1,8 1a 1,50%.
Ham lugng mot s6 hoat chét chinh trong tinh dau
Hung qué trong tai huyén Lam Thao, tinh Phu
Tho ma trans -bergamotene 1a pheromone thu hut
nhirng loai an thit dong vat an co dé chéng lai su
chéng lai sy tin cong clia con tring, thanh phan
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Methyl Chavicol (=Estragole), Bergamotene <a-
trans-> cao hon so véi tinh dau Hang qué & Thai
Nguyén [8], cao hon & Hué [9]. so v6i Hang qué
& Binh Dinh [10] c¢6 thanh phan Methyl Chavicol
(=Estragole) thip hon 3,5%, nhung lai c6 thanh
phan Bergamotene <a-trans-> cao hon 14 2,59%.
4. KET LUAN

Tir cac két qua nghién ctru trén day c6 thé rat
ra cac két luan sau:

D3a hoan thién dugc 01 quy trinh tach chiét tinh
dau Hing qué véi cac thong sé Cong nghé nhu
sau: Thoi gian thu hai nguyén li¢u la 9 gio, Ty 1€
nude/Nguyeén ligu 1a 3/1(mg/ml), ndéng d6 mudi la
10%, thoi gian chung cat 14 3 gio. Ham luong tinh
dau Hung qué trong tai X Tién Kién Huyén Lam
Thao Tinh Phi Tho thu dugc theo trong luong
tuoi 1a 0,68% cao hon so voi tinh dau cdy hing
qué trong & Binh Pinh 14 0,64% [10]

Ket _qua phén tich GC-MS cua tinh dau Hang
qué trong tai Huyén Lam Thao Tinh Phu Tho
dugc kiém tra bang phuong phap GC/MS. Két
qué cho thiy c6 28 hop chat duge xac dinh trong
tinh dau Hung qué chiém 99,25%, trong do
methyl chavicol 1a 83,52%, Bergamotene la
4,30% va Cineole 1,8 1a 1,50%.
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Tém tit:

Bai b4o trinh bay quy trinh xac dinh ham lugng chi (Pb) va cadimi (Cd) trong mot s6 loai my phim
(son moi, kem dudng, phan trang diém) bang phuong phap phd hip thu nguyén tir ky thuét 1o Graphit
(GF-AAS). Mau duogc xt 1y bang phuong phap vo6 co hoa vi song str dung hon hop axit HNOs/H:O: hoic
HNO3/HCI, dam bao dung dich trong sudt, dong nhat. Cac diéu kién tdi uu cho phep do GF-AAS duoc
thiét 1ap: nhiét 46 nguyén tir hoa Pb = 1900 °C, Cd = 1500 °C; dung dich nén t6i uu 1a hdn hgp Pd(NO:s)2
va Mg(NOs).. Khoang tuyén tinh dat dugc cua Cd 14 0,1-2,0 ppb (R2 = 0 ,9999) va cua Pb la 2-20 ppb
(R*=0,9995); gi6i han phat hién (LOD) lan lugt 1a 0,016 ppb va 0,607 ppb. Két qua phan tich 15 mau
my pham cho thidy mét s6 mau khong r6 nguén gdc c6 ham luong Pb vuot gidi han cho phép theo QCVN
06:2015/BYT, trong khi cac san pham chinh hing déu an toan. Phuong phép c¢6 do nhay cao, do chinh
xac tot, phu hop cho kiém nghiém my phém va giang day cac hoc ph?m phan tich hoa hoc hién dai.

T khoa: Pb, Cd, my pham, GF-AAS, quang phé hdp thu nguyén tiv

DETERMINATION OF Pb AND Cd CONTENTS IN SOME COSMETIC PRODUCTS
USING GRAPHITE FURNACE ATOMIC ABSORPTION SPECTROMETRY (GF-
AAS)

Abstract:

This paper presents a procedure for determining lead (Pb) and cadmium (Cd) contents in various cosmetic products
(lipsticks, creams, and powders) using Graphite Furnace Atomic Absorption Spectrometry (GF-AAS). Samples were digested
via microwave-assisted mineralization with HNOs/H20. or HNOs/HCl mixtures, ensuring complete decomposition and
homogeneity. The optimal GF-AAS conditions were established: atomization temperature for Pb = 1900°C and Cd = 1500°C,
with Pd(NOs): and Mg(NO:s) as the matrix modifiers. The linear ranges were 0.1-2.0 ppb for Cd (R? = 0.9999) and 220 ppb
for Pb (R? =0.9995), with LOD values of 0.016 and 0.607 ppb, respectively. Analysis of 15 cosmetic samples indicated that
some unbranded products exceeded the permissible Pb limits per QCVN 06:2015/BYT, whereas branded products remained
within safety thresholds. The proposed method demonstrated high sensitivity, precision, and reliability, suitable for both
cosmetic quality control and analytical chemistry education.

Keywords: Pb, Cd, Cosmetics, GF-AAS, Atomic Absorption Spectrometry

1. GIOI THIEU

Nhu cau sir dung m§y pham ngay cang tang, kéo
theo rui ro tiém an tir kim loai ning trong cac san
pham kém chit luong. Chi (Pb) va cadimi (Cd) 1a
hai nguyén t6 doc hai c6 kha nang tich liy lau dai
trong co thé, gay rdi loan than kinh, ton thuong
gan, than va c6 thé giy ung thu. Theo TCVN
13646:2023 [1] va Cuc Quan 1y Dugc — Bo Y té
(2023) [2], viéc giam sat ham lugng kim loai ndng
trong my pham la yéu cau bat budc. Cac khao sat
khu vyc va quoc té cong bd trong vong 2023
2025 cho thiy ca hai cach tiép can (F-AAS va
GFAAS) déu duoc str dung tiiy theo muc tiéu va
kha ndng phong thi nghiém. Vi du, mot nghién

ctru thi truong ¢ Saudi st dung F-AAS béo céo
phat hién Pb va Cd ¢ mirc vét trong mét sb san
pham gia ré, nhung phuong phap ¢ han ché véi
ham luong vét [4]. Phd hip thy nguyén tir (AAS),
dac biét la ky thuat 1o Graphit (GF-AAS), cho
phép dinh luong nguyén t6 As, Cd, Pb, Hg, Sb
trong mau my pham ¢ ham luong; vét [5],[6], thich
hop trong kiém nghiém my pham. Nghién ciru
nay nham xay dung va tham dinh quy trinh x4c
dinh Pb, Cd trong my pham bang GF-AAS, gop
phan kiém soat chat luong va hd tro cong tac
giang day.
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2. THUC NGHIEM
2.1. Dung cu, thiét bj va héa chat

Thiét bi: May quang phd hap thu nguyén tir co
10 Graphit (Graphite Furnace Atomic Absorption
Spectrophotometer — GF-AAS), model Shimadzu
AA-7000, can phan tich chinh xac 0,0001 g (AND
GR-202). Thiét bi pha mau bang vi song (CEM
Mars 6). Binh phan ung PTFE chiu axit,
micropipet, binh dinh muec, phéu loc, cbe thuy
tinh va cac dung cu thong thuong trong phong thi
nghiém.

Hoa chat: Axit nitric (HNOs, 65%), axit
clohydric (HCI, 37%), hydro peoxit (H202, 30%);
dung dich chuan Pb va Cd 1000 ppm (Merck,
Puc); chat nén hd trg (matrix modifier); dung
dich PA(NOs) 0,5 g/L va Mg(NOs): 0,3 g/L; nudce
cat hai lan hodc nudc siéu tinh khiét.

2.2. Pbi twong miu nghién ciru

MAu my pham pho bién trén thi truong duge
lya chon gom:

KHOA HQC VA CONG NGHE

+ 5 mau son moi (cac nhain MAC, BBIA, 3CE,
Vacosi, c6 mém);

+ 5 miu kem dudng da va kem nén (Garnier,
Collagen X5, Moisturiser, Triple Effect...);

+ 5 miu phén trang diém (Doctor Magic,
Zeesea, FunnyElves, May Cosmetic, UODO).

Cac mau dugc thu thap ngﬁu nhién tai cac cura
hang va cho my pham, bao gdm ca san pham co
thwong hiéu va hang khéng rd ngudn gbe.

2.3. Quy trinh xir Iy miu

Do thanh phan nén cia my pham rat phirc tap
(ham luong chat béo, sap, bot, oxit kim loai, chat
tao mau...) [3], viéc phan hily mau bang vi song
duoc lya chon nham dam bao hiéu suit pha miu
cao, han ché mat mat nguyén td phan tich va giam
nguy co nhiém ban méi trudng [5]. Quy trinh xtr
1y cac mau my pham duoc trinh bay ¢ Hinh 1,
Hinh 2 va Hinh 3.

CAN MAU THEM AXIT DPONG NAP - U TIEN PHAN UNG
0,1000 g | (4 mL HNOs + 0.5 mL HCID) [ (1-2 phat)
; . . R VI SONG
TRANC{’ LOC, - IéOAI:é Mkﬁ Tﬁ TUINI;EI\L . |« (tang 180 °C trong 8 phut; giir 20 phut,
DINH MUC 50 ml ( ) khoang 15-20 phut 4p suét 30-35 bar)

Hinh 1. Quy trinh xit I mdu son méi

CAN MAU THEM AXIT PONG NAP — U TIEN PHAN UNG
0,1000-0,1500 g (4 mL HNOs + 0.5 mL HCI) (1-2 phut)
] . ] . VI SONG
TRANC{’_ LOC, il LAM MATW TU NHIEN . |« (tang 200 °C trong 10 pht; giir 30 phut,
DPINH MUC 50 ml (< 60 °C) khoang 15-20 phut p suét 35-40 bar)

Hinh 2. Quy trinh xir Iy mdu kem dwéng, kem nén

TRANG, LOC,
PINH MUC 50 ml

CAN MAU THEM AXIT DPONG NAP — U TIEN PHAN UNG
0,0500-0,1000 g (3 mL HNOs + 0.5 mL HCI) (1-2 phut)
VI SONG

LAM MAT TU NHIEN
(< 60 °C) khoang 15-20 phut

<« (ting 210 °C trong 12 phut; giit 30 phut,
ap suét 35-45 bar)

Hinh 3. Quy trinh xit Iy mau phdn trang diém
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2.4. Quy trinh phan tich miu

. Chuén bi mﬁu:‘Sau xu 1y, loc, dinh mure 50 mL
bang dung dich nén HNO3 1%.

Cai dat thong sb thiét bi: Theo chuong trinh
nhi¢t d0 da chon. Dyng duong chuan Puong
chuén Cd xay dung trong khoang néng do tir 0,1-
2 ppb, dudng chuin Pb xiy dung trong khoang
ndng do tir 2-20 ppb.

Tién hanh do mau va tinh két qua ham lugng
chat phan tich dugc tinh theo cong thuec:

Cx.Vam

X= 1000.G (Mg/g)

Trong d6: Cx: Nong do chat X tinh tir duong
chuan (ug/l); Vim: Thé tich dinh muc dung dich
sau khi xir Iy mau; G: Khéi lwong mau phan tich
(2).

3. KET QUA VA THAO LUAN

3.1. Cac diéu kién t6i wu do quang phé hap phu
nguyén tir ciia cadmi va chi

Pé xac dinh cadmi va chi bang phuong phap
phd hép thu nguyén tir theo ky thuat GF-AAS,
chung t61 da khao sat duoc cac diéu kién do nhu
Bang 1.

Bang 1. Cdc diéu kién do ciia mdy quang phé hdp
thu nguyén tir

Piéu kién cd Pb
Vach pho hap thy 228.8 2833
(nm)
Cuong do dong dén . ]
catot rong (YoImax) 80 % 80 %
Khe do (nm) 0,5 0.5

3.2. Khio sat cac yéu to anh hwong dén phép do
GF-AAS

3.2.1 Chon dung dich nén trong phép do

Trong phép do phd hap thu nguyén tir k¥ thuat
10 graphit (GF-AAS), viéc lira chon dung dich nén
(matrix modifier) 1a budc quan trong nham tang
d6 6n dinh nhiét ciia nguyén t6 can xac dinh, dong
thoi giam thiéu anh huéng cua nén mau dén qua
trinh nguyén tur hoa.

Céc dung dich nén dugc su dung gom:
Pd(NOs)2, Mg(NO:s)2, HNOs loang; thuc hién do

KHOA HQC VA CONG NGHE

tin hiéu hap thu cta dung dich Pb chuén ndng do
5 ppb va Cd chuan noéng d6 1 ppb trong cac diéu
kién khac nhau, bao gébm: khong st dung dung
dich nén (d6i chimg), chi sir dung PA(NO:)2, va str
dung phdi hop PA(NOs): véi Mg(NOs).. Két qua

duoc trinh bay tai Bang 2.
Bang 2. Két quad do khdo sat dung dich nén
. Tin hiéu Tin hi¢u
TT n]g:'s‘l.g,r 3!:1111 hép thu Pb | hip thu
IS 1 (Abs) Cd (Abs)
L | Khongsu 0,116 0,315
dung nén
2 Pd(NO:3): 0,158 0,362
3 PA(NOs): +
Mg(NO): 0,197 0,386

Khi st dung két hop Pd(NOs): va Mg(NO:s)z,
tin hiéu hap thu dat gia tri cao nhat, dong thoi cac
tin hi€u c6 dang sdc nét va 6n dinh hon.

3.2.2. Chon chwong trinh nhiét do cho phép do
GF-AAS xac dinh Pb va Cd

Trong GF-AAS, mdi nguyén t6 _phén tich yéu
cAu mot chuong trinh nhiét riéng dé t6i vu hoa do
nhay va loai bo nhidu nén. Khi sir dung dung dich
nén (matrix _modifier), ddc biét la Pd(NOs): va
Mg(NO:s)2 can xay dung chuong trinh nhiét bao
gom céc giai doan chinh: say (drying), phan huy

Bang 3. Churong trinh nhiét dé xudat khi do Pb bdng

GF-AAS
. . | Nhiét | Téc dd | Thoi | Ludng
Giai A 8 . ,
doan do tang gian khi
: (°C) | (°C/s) | giit (s) | Ar
Say 1 110 10 20 Co
Say 2 130 10 20 C6
Phan | 600— .
hity 200 20 | 20-30 | Co
Nguyén | 1600— | Tang A
trhéa | 1900 | nmhanh | > 10 | Khong
Lam Tang .
sach 2400 | oS | 35 Co
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(pyrolysis), nguyén tir hoa (atomization) va lam
sach (cleaning) dam vira dat tin hi¢u hép thu cuc
dai, vira han ché nhiéu nén. Theo tham khao cua
nha san xuit may va két qua khao sat cho thiy
chuong trinh nhiét cua 10 Grafit trinh bay trong
Bang 3 va Bang 4. Luu y: Cac thong so nay c6 thé
thay dbi tuy tirng dong thlet bi, nén can tinh chinh
dua trén thuc nghiém tdi wu hoa ban dau.

Bang 4. Chuwong trinh nhiét dé xudt khi do Cd bang

GF-AAS
.| Nnigt | Técap | Thoi |
Giai n « gian | Luong
doan | 990 | tang | e | ihiAr

- €O | e | &S

Say 1 110 10 20 Co

Say 2 130 10 20 Cé

Phan | 500— ,
hiy 600 20 20-30 Cé
Nguyén | 1500— | Tang n
trhéa | 1800 | nhanh | > 10 | Khong
Lam Tang ,
sach 2200 nhanh 3-5 Cé

Vi Pb, nhiét d nguyén tir hoa t0i wu dat 1900
°C, cho tin hiéu 6n dinh, d6 1éch chuan < 5%.

V61 Cd, nhiét 6 nguyén tir hoa tdi uu dat 1500
°C, phu hop v6i déc tinh nguyén tir hoa cua Cd va
tranh mat mau do bay hoi ¢ nhiét dg cao.

3.3. Khoang tuyén tinh, dwdng chuén, gidi han
phat hién, gi¢i han dinh lwgng cua Cd, Pb

Tur két qua Hinh 4 cho thdy, phuong trinh
duong chuan cua nguyén t6 Pb thu dugc la y =
0,0387X - 0,0006 véi hé so twong quan R? =

Phuinig a.'|'|il;.§||.| Fl

Mougdi Phisph)

Hinh 4. Puong chudn Pb

KHOA HQC VA CONG NGHE

0,9991; LOD = 0,607 ppb va LOQ = 1,8398 ppb.
Tir két qua Hinh 5 cho thdy, phuong trinh dudng
chuin ctia nguyén t6 Cd thu duoc 1a y = 0,38585X
- 0,0004 voi hé s6 twong quan R?=0,9999; LOD
= 0,016 ppb va LOQ = 0,4898 ppb. Phuong phap
c6 d6 nhay, do chinh xé4c tét, giéi han phat hién
thip, phu hop cho phan tich dinh lugng Cd, Pb &
ham luong thap.

Brimig chodn Cd

Al

Wong oo Od (pphi
Hinh 5. Puwong chuan Cd

3.4. Xac dinh d¢ Lip lai va do thu hoi

Thuyc hién phan tich mau K1 lip lai 7 lan do
noéng do Cd, Pb dé xac dinh d6 lip ciia phuong
phap thong qua do léch chuan tuong d6i (% RSD).
Két qua do va tinh toan cho thdy véi xac dinh Cd
c¢6 RSD = 0,92%, voi xac dinh Pb c6 RSD =
8,27%. Xac dinh do thu hoi véi mau K1 ¢6 thém

Bang 5. Két qud do dé thu hoi

Miéu do Cmiu (ppb) H%

Dé thu héi ciia phép do Cd

Mau 1 0,102
Maul + 0,1ppb 0,201 99
Maul + 1ppb 1,095 96
Maul + 2 ppb 2,105 100,15
Dé thu héi ciia phép do Pb

Mau 1 5217
Maul + 2 ppb 7,196 98,95
Maul + 10 ppb 15,308 100,91
Maul + 20 ppb 24,315 95,49
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chuin ¢ 3 muc néng d6, moi mirc lap lai 4 1an.
Két qua dugc trinh bay ¢ Bang 5.

Tir két qua cho thay rang Hiéu suét thu hoi Cd
dao dong 96-100,15%, hi¢u suét thu hdi Pb dao
dong 95,49-100,91%, toan bo nam  trong gidi han
chap nhan, phuong phap dat yéu cau rat tt vé do
dung, c6 thé sir dung tin cay trong dinh lugng Pb
O muc ppb.

3.5. Két qua phan tich miu thue té

Két qua cho thiy da s6 miu my pham c6 ham
luong Pb va Cd trong gidi han cho phép theo
QCVN 06:2015/BYT va ASEAN Cosmetic

KHOA HQC VA CONG NGHE

Directive, ngoai trir mot mau son khong 1o nguon
goc (54) ¢6 ham lugng Pb vuot ngudng. Dleu nay
khing dinh can c6 kiém soét chit ché ngudn gbc
my pham dé bao vé ngudi tiéu dung.

4. KET LUAN

Nghién ctru da xay dung thanh cong quy trinh
xac dinh ham lugng chi (Pb) va cadimi (Cd) trong
mot sd loai my pham thong dung bang phuong
phap phd hip thu nguyén tir k§ thuat 16 Graphit
(GF-AAS). Cac két qua dat duoc khang dinh tinh
chinh xac, d§ nhay va kha nang ing dung cao cta
phuong phap trong phén tich hoa hoc thye nghiém
va kiém nghiém my pham.

Bang 6. Ham lirong Pb va Cd trong cdc mau my pham khao sat

Thé tich Nong

Ham

Lwon N A ~ Ham

T i e e T s
(8 (ml) (ppb)  (mg/g) (ppb) (mg/g)

1 Son MAC SI 01124 50 12,54 55783 0,0978 0,0435
2 SonBBIA S2 01035 50 14,68 7,0918 0,1054 0,0509
3 Son3CE S3 01062 100 12,76 12,0151 0,0852 0,0802
4 Soncémém S4 01082 100 2637 243715 0,2034 0,1880
5 i/?;t\e/ac‘m Glaflo S5 0,1049 100 1928 18,3794 10,1598 0,1523
6  Kem Garnier Bright K1 0,025 100 13,74 13,4049 1256 1,2254
7 Kem Moisturiser K2 0,1063 100 12,86 12,0978 1378 1,963
8  Kem Triple efect K3 011058 100 1832 17,3157 0,963 0,9102
9  Kem Collagen X5 K4 0,1039 100 1627 15,6593 0,859  0,8268
10 gz&gﬁmier Skin K5 0,028 50 2458 11,9553 1,073 0,5219
11 Phén Doctor Magic P1 0,0859 50 21,36 12,4331 1,125 0,6548
12 Phén FunnyElves P2 00975 100 21,2 21,7436 0,0852 0,0874
13 Phén May Cosmetic P3 00958 100 18,02 188100 1275 1,3309
14 Phén Zeesea P4 00925 50 1935 10,4595 1,068 0,5773
15 Phin UODO P5 00972 100 1437 14,7840 00938  0,9650
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ANH HUONG CUA HAM LUQNG Na* PEN TINH CHAT PHAT QUANG
CUA CeO; PHA TAP Eu?*
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Tém tit:

Trong bai bao nay, cac vat liéu phat quang CeO: dugc dong pha tap Eu** va Na* di duoc téng hop
thanh cong bang phuong phéap ddt chay, két hop véi qua trinh xir Iy nhiét sau d6. Tac dong ctia ham lugng
Na* dén cu tric tinh thé, hinh thai bé mat va tinh chat phat quang cua vat liéu da duoc khao sat mdt cach
chi tiét. Két qua phén tich nhiéu xa tia X (XRD) cho thdy viéc bd sung ion Na* gitp duy tri pha don CeO-
v6i cdu tric 1ap phuong dic trung. Anh hién vi dién tir quét (SEM) cho thdy céc hat c6 dang lap phuong,
va hinh thai cua chung thay dbi tily theo luong Na* duoc pha tap. Khi kich thich bang birc xa 393 nm, cac
mau phat quang thé hién phé phét xa dé manh tai cac budce song 595, 615/631, 650 va 700 nm. Dang chi
¥, cuong do phat xa d6 ciia mau co pha tap Na* ting gap bén lan so voi mau khong pha tap, nhd vao hiéu
g bu trir dién tich. Két qua thu dugc chimg minh rang vat liéu phat quang CeO»: Eu**, Na ¢6 tiém ning
g dung cao trong linh vuc chiéu sang rin nho hiéu sudt phat xa dugc cai thién o rét.

Tir khéa: Phat quang, CeO: pha tap Eu’* va Na, phat xa do, tinh thé, chiéu sang rdn

EFFECT OF Na” CONTENT ON LUMINESCENT PROPERTIES
OF Euv** DOPED CeO:

Abstract:

In this paper, the CeO: luminescent materials co-doped with Eu** and Na* were successfully synthesized by the combustion
method, combined with subsequent heat treatment. The effects of Na* content on the crystal structure, surface morphology and
luminescent properties of the materials were investigated in detail. The X-ray diffraction (XRD) analysis results showed that
the addition of Na* ions helped maintain the single phase CeO. with a characteristic cubic structure. Scanning electron
microscopy (SEM) images showed that the particles were cubic in shape, and their morphology varied depending on the
amount of Na* doped. When excited by 393 nm radiation, the luminescent samples exhibited strong red emission spectra at
wavelengths of 595, 615/631, 650 and 700 nm. Notably, the red emission intensity of the Na*-doped sample increased four
times compared to the undoped sample, due to the charge compensation effect. The obtained results demonstrate that the CeO.:
Eu*" , Na luminescent material has high potential for application in the field of solid-state lighting due to the significantly
improved emission efficiency.

Keywords: Luminescence, Eu** and Na-doped CeQy, red emission, crystal, solid-state lighting

1. GIOI THIEU

CeO: (ceria) 1a mot trong nhitng oxit kim loai
quy hiém c6 nhiéu tmg dung trong xuc tac, vat
liéu quang — dién va dac biét 1a vat liéu phat quang
do c¢6 ving ciAm rong (~3,2 eV), kha ning ton tai
dong thoi cac trang thai hoa tri Ce*/Ce* va dé
hinh thanh khuyét oxy [1,2]. Viéc pha tap cac ion
dat hiém, dic biét 1a Eu*, vao CeO: gilip tao ra
cac trung tAm phat quang do 6n dinh, c6 kha ning
phat xa manh théng qua cac chuyén muc Do —
F_J cta Eu** khi dugc kich thich ¢ ving tir ngoai
hoic kha kién gﬁn [3.,4].

Tuy nhién, cudng d va hiéu suat phat quang
cua vat liéu CeOz: Eu** phu thugc manh vao cau
tric tinh thé, mirc d6 khuyét oxy, cling nhu tuong
tac nang luong gitra ion chu va ion kich hoat. Mot
trong nhitg hudng didu chinh hiéu qua 14 pha tap
thém céc ion kiém nhe nhu Ka*, Li* nham kiém
soat mat do khuyét oxy, anh huong dén kich
thudc hat va moi truong xung quanh ion Eu**
[5,6]. Su c6 mit cua ion kim loai c6 thé dong vai
tro nhu mot chét trg dung, thiic ddy qua trinhkét
tinh, dong thoi 1am thay doi trang thai can bang
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gitta Ce*/Ce*, tir 46 anh hudng dén co ché truyén
nang luong trong hé vat liéu [7].

Céc nghién ctru gan day cho thiy viéc tap cac
ion nhu Li*, Sc*, La** vao CeOa: Eu* giip tang
cuong phat quang nho cai thién cdu tric tinh thé
va tao ra khuyét oxy thuan loi cho qua trinh kich
hoat [8-11]. Tuy nhién, anh hudng cu thé ciia ham
luong Na* 1én tinh chat phat quang ctia CeOz: Eu®*
van chua dugc khao sat mot cach hé thong. Vi
vay, nghién ctru nay nham lam 0 vai tro cia Na*
trong viéc diéu chinh cdu truc, khuyét oxy va dic
biét 1a hiéu suat phat quang ctia CeO: pha tap
Eu3+

Két qua thu duoc ky vong s& gop phan lam
sang to co ché anh hudng cia ion kiém dén dic
tinh quang ctia vat liéu CeO2: Eu*, dong thdi mo
ra kha ning diéu khién phat quang hiéu qua cho
cac tmg dung trong LED, man hinh phang va cam
bién quang hoc.

Trong nghién ctru ndy, chung t61 khao sat anh
hudng cua ham luong Na' 1én sy phat xa do cua
cac phosphor CeOa: Eu’*, Na' dugc tong hop
bang phuong phap dt chay dung dich sau d6 xir
ly nhiét trong khong khi. Cau triic, dic diém hinh
thai va tinh chét phat quang cua cac phosphor da
dugc nghién ciru. Co ché ting cudng phat xa do
cua cac phosphor cling da duoc thao luan.

Phd XRD cta CeQ::Eu va Ce0::Eu,Na

(111)*
a

(111)%

Cuong do

(200)*
A

(220)%

2. THUC NGHIEM
2.1. Nguyén li¢u

Ce(NO3)3:6H2O  (Sigma-Aldrich, 99,9%),
Euw03 (Merck, 99,99%), NaCl (Sigma-Aldrich,
99,9%), CO(NH2)> (Sigma-Aldrich, 99,9%) da
dugc str dung lam nhién liéu dé téng hop cac chat
phat quang.

2.2. Téng hop CeO: pha tap Ev’",
phuwong phap dot chay

Cac mau vt liéu CeOy: 0,04Eu, X Na(x= Q, 2,
4, 6, 8, 10 va ’12 mol%) dugc tong hop bang
phuong phép dot chay két hop xtr 1y nhiét.

Pau tién, dung dich Ce*" (0,5M) va Na'
(0,1M) thu duoc bang cach hoa tan riéng mudi
trong nudc khtr ion. Dung dich Eu*" (0,1M) thu
dugc bang cach hoa tan EuyO; trong dung dich
HNOs. Sau d6, cac ion tap chét (4% Eu®" va 2 —
12% mol Na") duoc thém vao dung dich Ce** va
khuay trong 60 phat. Mot lugng uré duge thém
vao hon hop va tiép tuc khudy trong 2 gid. Cudi
cung, két tua duoc u & 800°C trong 3 gid trong
khong khi.

2.3. Thiét bi phan tich

Na* bang

Céc dic diém céu trac \(21 hinh thai cua cac ch~€’1t
phat quang dugc ghi lai bang phuong phap nhicu
xa tia X (D8 Advance, Brucker, Buc) va kinh hién

CeD::Eu
- Ce0::Eu,Na

|| N

56°33'

{400}

(2 00!’[

3110 L4
{ }. 1.2.’2}1 (400)%%

20 30 40

60 70

Goc 28 (7)
Hinh 1. Gian dé XRD ciia CeO:: 0,04Eu, va CeO:: 0,04Eu, 0,1Na
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vidién tir quét (SEM). Tinh chat phat quang duoc
nghién ctru bang may quang phd ké NANO LOG
(Horiba, Hoa Ky) .

3. KET QUA VA THAO LUAN
3.1. Phén tich XRD, SEM

Hinh 1 cho thiy gian d6 XRD cuia cac chat phat
quang CeOa: Eu** va CeOa: Eu**, Na. Tat ca cac
dinh nhidu xa déu phu hop voi co so dit liéu vé
cau trac 1ap phuong CeO, (PDF#01-075-8371).
Béng cach thém ion Na’, cac dinh nhiéu xa cia
mAu trd nén sic nét hon, cho thdy do tinh thé cao
ctia chit phat ‘quang da dat dugc. D9 tinh thé ting
cudng cta mau co thé cai thién hiéu suat phat xa
ctia chat phat quang [12]. Hon nita, khéng quan
sat thiy pha tap, diéu nay cho théy chat phat
quang di duoc tong hop thanh cong. Bén canh do,
Hinh 1 ciing cho thay dinh nhiéu xa ciia pha CeO»
(111) dich chuyén vé phia goc 26 cao hon, xac
nhan su thay thé thanh cong Na* cho cac vi tri Ce
4 ctia mang chu CeO; [13].

Hinh 2 cho thdy anh SEM ciia cac mau dién
hinh (a) va (b) CeO?: 0,04Eu**, 0,1Na. Mau khong
pha tap biéu thi mot cum cac hat hinh cau véi kich
thudc trung binh khoang 200 nm.

Hinh 2. Anh SEM ciia cdc mau (a) CeO:: 0,04Eu’* va
(b) CeO: : 0,04Eu**, 0,1Na.

Bén canh d6, mau pha tap (CeOz: 0,04Eu*,
0,1Na) thé hién kich thudc hat dong déu dang
khéi 1ap phuong véi su phan bd ranh gi6i hat rd
rang va kich thudc hat 16n hon nhiéu so v§i mau
khong pha tap (kich thude trung binh khoang 200
nm). Pang cha y, mau c6 kich thude hat 16n hon
dan dén giam ton that ning luong lién quan dén
su tan xa va hép thu photon trong qua trinh chiéu
sang [14], diéu nay c6 thé cai thién hiéu suat phat
xa [12, 14]. Hon nita, nhitng két qua nay cho thay
chat phat quang duoc nghién ciru co do két tinh
cao da thu dugc, phu hop véi dir ligu XRD.

3.2. Tinh chit phat quang

Hinh 3 cho thay phd kich thich ctia CeOx:
0,04Eu**, 0,1Na* phosphor ¢ budc song phat xa

¢b dinh 631 nm. Dai hap thy tir 250 nm dén 300
nm 13 dic trung cua dai chuyén dién tich ciia O>
-Eu*". Dai hdp thu manh xung quanh 370 nm
tuong tng v6i dai chuyén dién tich tir O> sang
Ce*" clia mang chii CeOa. Céc dinh hip thu sic
nét dién hinh tai 393 nm va 465 nm lan lugt bicu
thi cac chuyén tiép 7Fo-5L¢ va 7Fo-5D; cua ion
Eu®*.

— g = 631 nm '
a
&
z
=
=
=
&

T T T T T T T .

250 300 350 40 450 5

Wavelength (nm)

Hinh 3. Phé PLE ciia CeO:: 0,04Eu’*, 0,1Na*

Hinh 4 hién thi phd phéat quang cia tat ca cac
mau voéi ham lugng pha tap Na™ khac nhau. Nhu
trong hinh 4, tat ca cac mau déu cho thiy cac dinh
phat xa sic nét dién hinh & 580, 590, 615/630,
650 va 710 nm twong tmg v&i SDo — 7Fj (j =0, 1,
2,3,4) cuaion Eu’’. Cudng do phat xa clia tat ca
cac mau déu ting khi ham lugng Na* tang 1én dén
x = 10% mol va sau d6 giam khi ham lugng Na*
tiép tuc tang. Diéu thi vi 1a cwong do phat xa cia
mau pha tap Na* cao hon 4 14n so véi mau khong
pha tap. Su tang cuong cuong do phat xa mau do
cam cua cic phosphor nay khi thém ion Na" 1a do
co ché bu dién tich [15, 16]. Khi ham luong pha
tap Na* cao hon 10% mol, cuong do phat xa cua
phosphor giam do su dap tat noéng do [8, 11].
Trong khi d6, cudng d6 cua chuyén tiép 5Dy — 7F;
(ludng cuc tir) 1a cha yéu. Hon nita, nhimng thay
d6i vé tinh ddi xing xung quanh cac ion Eu’*
trong mang chil c6 thé dugc danh gia bang ty 16
bat ddi ximg R = 5Dy — 7F2/5D, — 7F1. Gi tri R
giam dan khi ham luong Na* tang (R = 1,018 ddi
v6i 0% mol Na* va R = 0,93 déi v6i 12% mol Na
M. Trong truong hop nay, viéc ting ham lugng
pha tap Na * din dén tang tinh di xtig dao nguoc
Eu®" trong mang CeO; [17], cho thdy cac chuyén
tiép 5Do — 7F) 1a chu yéu.
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Hinh 4. Phé PL ciia CeO>: 0,04Eu, xNa (x =0-12% mol)
4. KET LUAN 2. X. Zhang, R. Cui, K. Guo, M. Zhang and C. Deng

Phat xa dé manh cua phosphor CeO»: Eu** ,
Na* di duoc tong hop thanh cong bang phuong
phap dbt chay sau khi xir 1y nhiét. Hinh thai cua
mau thé hién cac hat dang 1ap phuong véi kich
thudc trung binh khoang 100 nm. Pha don cila ciu
tric 1ap phuong CeO: da thu dugc. Dudi sy kich
thich ctia budc song 393 nm, cac phosphor cho
thdy phat xa d6 manh véi cac dinh dién hinh nhu
580, 595, 615/631 va 710 nm tuong ing vdi cac
chuyén tiép 5Dy —7F; (j = 0, 1, 2, 3, 4) cua ion
Eu’". Dic biét 1a cudng do phat xa d6 cuia mau
pha tap Na* cao hon 4 14an so véi mau khong pha
tap, diéu nay 1a do co ché bu dién tich. Két qua
cho thay phosphor CeO»: Eu** , Na* phti hop cho
cac ung dung chiéu sang thé ran.
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MOT SO GIAI PHAP TRONG DAY HQC TRIET HQC MAC - LENIN
NHAM NANG CAO KY NANG MEM CHO SINH VIEN
CUA TRUONG PAI HOC CONG NGHIEP VIET TRi

Ta Duy Hung!*, Pao Thi Lan!, Tran Thi Trang', Nguyén Cam Nga!,
Hoang Thi Lan Phuwong!, Pao Vin Céng?

'Khoa Khoa hoc co ban - Ly ludgn Chinh tri, Pai hoc Cong nghiép Viét Tri
’Ban Tuyén gido Tinh ity Phii Tho

*Email: taduyhungchc@gmail.com

Tém tit:

Ngay nay, dudi tic dong ctia su phat trién kinh té thj truong va hoi nhap quéc té ciing nhu yéu cau cia
cach mang 4.0 doi hoi cac truong dai hoc trong qua trinh dao tao bén canh viée trang bi kién thirc chuyén
nganh con phai quan tdm trang bi nhitg k¥ ning mém can thiét cho sinh vién. Viéc trang bi nhing k§
ning mém khong chi gitp sinh vién hoc tap tot hon ma con ¢ vai tro 16n trong co hdi viée lam va su
thich nghi voi nhiing thay d6i nhanh chong cta thuc tién... Triét hoc Mac - Lénin 1a mén khoa hoc tryc
tiép trang bi thé gidi quan va phuong phap luan trong hoat dong nhén thire va hoat dong thuc tién cho
sinh vién, dac thu tri thirc m6n hoc c6 mo61 quan hé tryc tiép trong nang cao mot s6 k§ nang mém cho sinh
vién nhu k¥ niang thuyét trinh, gidi quyét van d¢, phan bién, van dung thyc tién. Trén co s¢ nghién ciru
co s¢ 1y luan va thuc tién, thuc trang nang cao ky nang mém cho sinh vién trong day hoc Triét hoc Méac
- Lénin & truong Dai hoc Cong nghiép Viét Tri, nhom tac gia da dua ra nhimng giai phap dé nang cao ky
ning mém cho sinh vién trong day hoc mén hoc.

Tir khéa: Triét hoc Mac - Lénin, ky nang, ky nang mém, sinh vién, Pai hoc Cong nghiép Viét Tri

RESEARCHING SOME SOLUTIONS IN TEACHING MARXIST-LENINIST
PHILOSOPHY TO ENHANCE SOFT SKILLS FOR STUDENTS OF VIET TRI
UNIVERSITY OF INDUSTRY

Abstract:

Nowadays, under the influence of market economic development and international integration, as well as the demands of
the Fourth Industrial Revolution, universities are required not only to provide specialized knowledge but also to focus on
equipping students with essential soft skills during their training.. Equipping students with soft skills not only helps them learn
better but also plays a significant role in job opportunities and adapting to the rapid changes in reality... Marxist-Leninist
philosophy is a discipline that directly provides students with a worldview and methodology for cognitive and practical
activities. The unique knowledge of this subject has a direct relationship in enhancing several soft skills for students, such as
presentation skills, problem-solving, critical thinking, and practical application. Based on the research of theoretical and
practical foundations, the current situation of enhancing soft skills for students in teaching Marxist-Leninist Philosophy at Viet
Tri University of Industry, the authors have proposed solutions to improve soft skills for students in this subject.

Keywords: Marxist-Leninist Philosophy, skills, soft skills, student, Viet Tri University of Industry

1. GIOI THIEU thuc hién cong viéc mot cach hiéu qua [2]. Nhu
véy, k¥ ning mém duoc hiéu 1a hé thong cac k¥
ning c6 tinh chét bd sung, hd trg cho k¥ ning lam
viéc va cac k¥ nang co ban khac cia con nguoi
trong hoat dong thyc tién, 1 nhitng k¥ ning quan
trong lién quan vé mit tri tué cam xuc. K¥ nang
mém c6 nhiéu loai nhu ky nang tu hoc, thuyét
trinh, lam viéc nhom, tu duy phan bién, quan 1y
thoi gian, giai quyét van deé, lap ké hoach, 13nh
dao... K¥ ning mém ngdy cang ¢ vai trd to 16n

“K§¥ nang 1a nang lyc van dung c6 két qua tri
thirc vé phuong thirc hanh dong da dugc chii thé
linh hoi dé thyc hién nhirg nhiém vy twong tng”
[1], “K§ nang mém la nhiing k¥ ning khong lién
quan tryuc tiép dén kién thirc chuyén mon ma thién
vé mit tinh than ctia mdi c4 nhan nham dam bao
cho qua trinh thich tng v6i nguoi khac, nham duy
tri t6t mdi quan hé tich cuc va gop phan hd tro

PAC SAN KHOA HOC VA CONG NGHE / SO 2 NAM 2025 75


mailto:taduyhungchc@gmail.com

TRUONG PAI HQC CONG NGHIEP VIET TRi

d6i v6i sinh vién: 1a cong cu hitu ich gitp sinh
vién dinh hinh cong viéc hoc tdp cua minh mot
cach co6 hiéu qua, tao co hdi dé sinh vién c6 viéc
1am va khoi nghiép mot cach tét nhat, ting cuong
hop tac va hiéu qua trong cong viéc, giup sinh
vién thuong xuyén cap nhat dugc nhitng thay d6i
ctia khoa hoc, cong nghé va xir 1i t6t moi tinh
hudng x4y ra trong qué trinh 1am viéc hang ngay.

Truong Pai hoc Cong nghi¢p Viét Tri trong
qua trinh dao tao da xac dinh st mang la: “cung
cap ngudn nhan luc c6 chit luong, cac dich vu
gido duc va san pham khoa hoc cong nghé dap
mg yéu cau cong nghi€p hoa, hién dai hoa dat
nudc va hoi nhap qudc t&” [3]. Nha trudng cam
két chuan dau ra cho cac nganh dao tao, trong do
¢6 chuan dau ra cho sinh vién vé k¥ ning mém.

Triét hoc Mac - Lénin truc tiép trang bi thé gidi
quan va phuong phap luan khoa hoc, cach mang
[4], xdc 18p cac pham chat chinh tri, tu tuéng, dao
dure 16i séng, rén luyén k¥ nang, k¥ xao, phat trién
nang luc tu duy ly luan... cho sinh vién. Dac thu
tri thirc mon hoc ¢6 mdi quan h¢ truc tiép trong
phat trién mot s6 k¥ ning mém cho sinh vién nhu
k¥ nang thuyét trinh, giai quyét van dé, phan bién,
van dung thyc tién. Thoi gian qua, giang vién
giang day Triét hoc Mac - Lénin da quan tam két
hop viéc giang day mon hoc vi rén luyén ky nang
mém cho sinh vién nhung viéc thyc hién co tinh
tur phat va chua trd thanh hé thong. Xuét phat tir
thuc té 6, nhém nghién ctru da thuc hién bai bao
“Mot sb giai phap trong day hoc Triét hoc Mac -
Lénin nham nang cao ky ning mém cho sinh vién
o truong Pai hoc Cong nghiép Viét Tri”.

2. THU'C NGHIEM

Chung t6i xay dung ké hoach thuc nghiém véi
cac budc sau:

Budc 1: Xay dung phuong an khao sat

Khao sét tryc tiép d6i voi 11 giang vién giang
day Triét hoc Mac - Lénin cua Nha truong va 300
sinh vién khoa tuyén sinh 2024.

Buwéc 2: Xay dung mau phiéu khao sat

Xay dung 02 miu phiéu khao sat d6i voi giang
vién va sinh vién. Mau phiéu khao c¢6 05 ciu hoi
v6i cac ndi dung: v kién cua giang vién vé loi thé
ctia Triét hoc Méc - Lénin trong rén luyén céc k¥
nang mém cho sinh vién, tinh tich cuc hoc tap va
nhédn thtc cua sinh vién v61 mon hoc khi gidng
vién rén luyén k¥ ning mém, dic biét 1a nhing
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kho khén cua giang vién va sinh vién khi giang
day va hoc tap Triét hoc Mac - Lénin voi vige
nang cao k¥ nang mém cho sinh vién.

Buée 3: T chirc khao sat

Triét hoc Mac - Lénin giang day cho khoa
2024 tr 09/09-13/12/2024. Chung toi tlen hanh
khao sat y kién cia giang vién vao vao tuan cudi
thang 11 nam 2024 tai van phong B mon Ly luan
Chinh tri va giang vién kiém nhiém & nhiing
phong ban khac. Déi véi sinh vién, chung t6i khao
sat truc tiép trén 16p hoc vao tuan dau thang 12
niam 2024, d6 1a thoi gian sinh vién chuan bi két
thac moén hoc.

Buwéc 4: Tong hop, phén tich, danh gia

Nhom nghién ctru tong hop s6 lidu, phén tich
va danh gia két qua khao sat. Dic biét 1a sb liéu
lién quan dén nhiing kho khin ciia giang vién va
sinh vién trong day hoc mén hoc nham nang cao
k¥ niang mém cho sinh vién dé dua ra nhiing giai
phap phu hop.

Buéc 5: Dé xuat giai phap trong qua trinh day
hoc Triét hoc Mac - Lénin nhdm nang cao k¥ ning
mém cho sinh vién

Tac gla dé xuét hai nhom giai phap: giai phap
vé phia giang vién va giai phap vé phia sinh vién.

3. KET QUA VA THAO LUAN
3.1. Péi véi giang vién

Trén co so khao sat, ching t6i da thu duoc két
qua nhu sau:

Két qua khao sat & Bang 1 cho thay Triét hoc
Mac - Lénin ¢ loi thé trong viéc rén luyén 4 ky
ning mém sau cho sinh vién: k¥ nang thuyét trinh,
ky nang van dung thyc tién, ky nang giai quyét
van dg, ky nang phan bién (chiém tir 81.8% -
100% v kién giang vién).

O Béang 2 cho théy loi ich to 16n cua viée két
hop giita giang day Triét hoc Mac - Lénin véi rén
luyén va nang cao k¥ ning mém cho sinh vién.
Sinh vién hoc tap tich cuc, cham chi hon, hing
th hon vai viée hoc tdp va nghién ciru moén hoc.
Nhén thtrc clia sinh vién ddi véi mon hoc nhanh
hon, sinh vién s& rén duoc nhidu k¥ ning va ky
x40 trong qua trinh hoc tap.

Dic biét & Bang 3 cho thdy giang vién gap kho
khin trong viéc Iya chon don vi kién thirc dé rén
luyén cac k¥ ning mém cho sinh vién (chiém
90.9%), khé khin trong viéc huéng dan sinh vién
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Bang 1. Thay cé cho biét Triét hoc Mdc - Lénin ¢é loi
thé ren luyén cho sinh vién nhitng ky nang mem nao?

TT Cac k¥ ning mém S0 Ty 1€
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rén luyén k¥ ning mém (81.8%). Pay 1a hai
nguyén nhan chu yéu vé phia giang vién lam cho
két qua rén luyén va ning cao k§ ning mém cho
sinh vién trong giang day Triét hoc Mac - Lénin

lwgng % ¢ Truong Dai hoc Cong nghiép Viét Tri thoi gian
1 Ky ning thuyét trinh 11 100 qua con han che.
K¥ ning giai quyét van Béng 3. Kho khan khi giang vién rén luyén ky nang
2 A 10 90.9 mém cho sinh vién trong qua trinh giang day Triet hoc
de [T
dc - Lénin:
3 Ky nang phan bién 9 81.8
- . " Kho khin khi gidng £ Ty
4 K:y nang van dyng thye 11 100 TT vién‘rén luyén k¥ niang lu’i’(;l 1é
tien mém cho sinh vién A
5 Ky nang quan ly thoi I Khé khan trong lya chon 10 90.9
glan don vi kién thuc ‘dé rén
6  K§ nang lam viéc nhom 6 54.5 luyén ky nang mém cho
7 K§ nang 1ap ké hoach 2 18.1 sinh vién
S K9 nine linh dao ) 181 2 Kho khan trong viéc 9 81.8
y nang : i huong dan sinh vién rén
9 K¥ nang giao ticp 5 45.5 luyén k¥ nang mém
10 K¥ nang tu duy sang tao 5 45.5 3 Kho khian do trinh d6 dau 4 36.4
K§ ning khéc (Thiy c6 vao cua sinh vién chua cao
1 cho biét thong tin vé k¥ 0 0 4 Kho khan do strc i ciia sinh 5 45.5

nang khac néu thiy co
da str dung)

Bang 2. Tinh tich cuc hoc tdp va nhdn thicc ciua sinh
vién khi giang vién ren luyén ky nang mém trong qua
trinh giang day Triéet hoc Mac - Lénin?

Tinh tich cwe hoc tip va SO TAy
TT n e e ea
nhan thirc cua sinh vién. lwgng 0/
o
Sinh vién hoc tap cham
chi, tich cuc, hing thu
1 hon; nhan thuc cua sinh 10 909

vién nhanh hon, sinh vién
réen luyén dugc nhiéu k¥
nang, k¥ xdo

Sinh  vién hoc binh
thuong; nhan thac cuia
2 sinh vién van nhu cii, sinh 01 0.9
vién reén luyén dugc mdt
s6 k¥ nang, k¥ xao

Sinh vién t6 ra khong
himg th; nhan thac cua
3 sinh vién van nhu cii, sinh 0 0
vién hay nham lan, ling
tung trong hoc tap

vién

5  Kho khan do quy mo 16p 4 36.4

3.2. Doi v6i sinh vién

Chung t6i thu dugc két qua khao sat & dbi
tuong sinh vién nhu sau:

Két qua & Bang 4 cho théy tinh tich cuc hoc
tap cua sinh vién ngay cang tang, sinh vién hoc
tap tich cuc va cham chi hon khi sinh vién dugc
rén luyén k¥ ning mém trong qua trinh hoc tap.
Sinh vién rén luyén va nang cao dugc duoc ky
niang mém thi sinh vién c6 himg tha hoc tap tbt
dbi v&i Triét hoc Méc - Lénin va nhan thtc cua
sinh vién di v6i mén hoc s& nhanh hon, hiéu qua
hon, sinh vién rén luyén dugc nhiéu k¥ ning, k¥
x40 (chiém 93.3%).

O Bang 5 cho thdy kho khan 16n nhit ciia sinh
vién 1a sinh vién con yéu trong viéc trién khai chu
d¢, nhitng cau hoi dudi dang tinh hudng ma giang
vién dua ra, viéc sap xép dan y tra 10i cua sinh
vién con yéu (chiém 92%). Bén canh do, sinh vién
con thiéu k¥ nang doc gido trinh, tai liéu phuc vu
qué trinh hoc tp va rén luyén k¥ ning mém
(chiém 77%), sinh vién ciing gip kho khin trong
Iwa chon ngon ngit dién dat, phong thai ctia sinh
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vién con e d¢, thicu tu tin, chua manh dan trong
hoc tap nhém, hiéu biét thuc tien cua sinh vién
con han ché cling anh hudng dén viéc rén luyén
va nang cao ky nang mém.

Bang 4. Tinh tich cuc hoc tdp va nhdn thuc cua sinh

vién khi giang vién rén luyén ky ndng mém cho sinh
vién trong qua trinh day hoc Triét hoc Mac - Lénin?

Tinh tich cwe hoc
TT tap va nhan thirc
cua sinh vién

S6  Tyle
lwgng %

Sinh vién hoc tap
cham chi, tich cuc,
hing thu hon; nhén
1 thac cua sinh vién 280 93.3
nhanh hon, sinh vién
rén luyén duogc nhiéu
k¥ nang, ky xdo

Sinh vién hoc binh
thuong; nhan thic cua
sinh vién van nhu ci,
sinh vién rén luyén
dugc mot sb ky néang,
ky xdo

Sinh vién t6 ra khong
hing tha; nhan thirc
cta sinh vién van nhu
cli, sinh vién hay
nhim 1an, ling ting
trong hoc tap

3.3. Mt s giai phap nhim ning cao k¥ ning
mém cho sinh vién trong day hoc Triét hoc
Mac - Lénin ¢ truwong Dai hoec Cong nghiép
Viét Tri

Trén co so két qua khao sat va tién hanh giai
quyét nhitng kho khan ca vé phia gidang vién va
sinh vién trong qua trinh day hoc mén hoc, ching
to1 dua ra hai nhom giai phép sau nham nang cao
k¥ nang mém cho sinh vién trong day hoc Triét
hoc Mac - Lénin.
3.3.1. Doi voi giang vién

'3.3.1.1. Giang vién lya chon don vi kién thirc
dé ren luyén ky nang mém cho sinh vién trong
giang day Triet hoc Mac - Lénin

Giang vién nén lya chon nhiing don vi kién
thirc sau diy dé ren luyén va nang cao nhiing k¥
ndng meém cho sinh vién:

KHOA HQC VA CONG NGHE

Bang 5. Kho khan cua sinh vién khi gidng vién ren
luyén ky nang mem cho sinh vién trong qua trinh day
hoc Triéet hoc Mdac - Lénin?

Khé khiin ciia sinh S6 Ty
vién lwong 1€ %

Kho khian do thiéu ky
1 nang doc gido trinh, tai 231 77
liéu

TT

Khé khan trong lua
2 chon ngon ngit trinh 156 52
bay

Kho khan trong trién

3  khai chu de¢, sap xeép 285 92
dan y tra 101
Kho khan do phong

4 thai cha sinh vién thieu 164  54.7
tu tin
Khé khin do hiéu biét

> thuc tidn con han ché 156 >2
Kho khian do chua

6  manh dantrong hoctdp 123 41
nhom

- K¥ nang thuyet trinh: Nhimg diéu kién lich
su cua sy ra doi triét hoc Mac, van dé co ban cua
triét hoc, d6i tugng nghién clru cua triét hoc, cac
giai doan cua qué trinh nhan thuc, bién ching
giita Iyc lugng san xuét va quan hé san Xuét... Vi
du: giang vién dua ra chu dé thuyet trinh sau khi
sinh vién nam virng ndi dung ve nhiing diéu kién
lich str ra doi Triét hoc Mac nhu sau: Tai sao
khang dinh Chii nghia Mac néi chung, Triét hoc
Maéc néi riéng ra doi xuat phét tir nhu cau thuc
tién, 1a tinh hoa tri tué cta nhan loai gén Vo1 vai
tro thién tai cia C. Méc va Ph. Angghen?

- K¥ nang giai quyet van dé: Pinh nghia vat
chat ciia V.I. Lénin, mbi quan h¢ gitra van dong,
dung im voi thong nhat va dau tranh ciia cac mat
d6i 1ap, mbi quan h¢ gitra luong va chat voi luc
lwong san xuét va quan hé san xuit, mdi quan hé
gitra cac khai niém “do”, “diém nat” va “budc
nhay” v&i du tranh giai cip va cach mang xa
héi... Vi du: giang vién dua ra van dé dé sinh vién
giai quyét sau khi sinh vién nghién ctru dinh nghia
vat chat ciia V.I. Lénin nhu sau: Tai sao khang
dinh dinh nghia vat cht ctia V.I. Lénin c6 ¥ nghia
to 16n trong bao vé va khic phuc nhimg han ché
ctia chu nghia duy vat trudc Mac, d4u tranh chng
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lai cht nghia duy tdm; bdo v¢€ va ding trén quan
diém thuyét kha tri, dau tranh chong lai thuyét bat
kha tri?

- K¥ nang phan bién: Chu nghia duy vat va chu
nghia duy tam, sy ddi 1ap giita phuong phap bién
ching va phuong phap si€u hinh, tinh théng nhét
vat chét cla thé gi6i, sy phat trién cua cac hinh
thai kinh té - xa hoi 1a mot qua trinh lich st - tu
nhién, vai trd ctia quan ching nhan dan va lanh tu
trong lich str... Vi du: giang vién dua ra chu dé dé
sinh vién phéan bi¢n sau khi sinh vién nghién ctu
ndi dung: su phat trién ctia cac hinh thai kinh té -
x@ ho1 la mot qua trinh lich st - tw nhién nhu sau:
Alvin Topplo tiép can su phat trlen x4 hoi bang
cac nén van minh 1an luot ké tiép nhau: néng
nghiép, cong nghiép va sau cong nghiép. Bang Iy
luan cua chu nghia duy vat lich st vé su phat trién
ctia cac hinh thai kinh té - x3 hoi 1a mét qua trinh
lich st - tu nhién, sinh vién cho biét quan diém
ciia ban than ddi véi cach tiép cén cua Alvin
Topplo vé su phét trién xa hoi?

- K¥ nang van dung thuc tién: Moi quan hé
giita vat chat véi y thac; hai nguyén 1y, sau cip
pham tru va ba quy luat cua phép bién chiing duy
vét. Chang han, sinh vién trong qué trinh nghién
ctru quy luat “lugng - chat”, sinh vién lién hé véi
nhimg cau tuc nglr Viét Nam sau: “Ba thang biét
lay, bay thang blet bo, chin thang 16 do biét di”,
“Co cong mai sat co ngay nén kim”, “Tich t1eu
thanh dai”, “Nang nhat chat bi”...

Pé dat hiéu qua nhét trong qua trinh thyc hién
k¥ nang nay, giang vién nén dinh hudng cho sinh
vién van dung véi duong 16i va cha truong cua
Dang Cong san Vi¢t Nam, vdi tuc ngit va ca dao
Viét Nam [5].

3.3.1.2. Gidng vién hwéng dan sinh vién rén
luyén ky nang mem

Chang han ching t6i dwa ra cach thirc dé sinh
vién ren luyén k¥ nang thuyet trinh d6i véi chu
dé: Tai sao vi¢c giai quyet van dé co ban cua triét
hoc 14 co s¢ dé phéan chia thanh cac trudng phai
triét hoc va cac quan diém nhan thic dbi lap
nhau?

Giang vién huéng dan sinh vién dan y dé sinh
vién thuyét trinh theo thi tu dan y d6, cu thé nhu
sau:

- Van dé€ co ban cua triét hoc 1a van de gi?

KHOA HQC VA CONG NGHE

- Quan diém cua Ph. Angghen vé van dé co ban
cua tri€t hoc nhu thé nao?

- Van d¢€ co ban cua triét hoc c6 may mat?

- Noi dung mit thir nhit trong van dé co ban
cua triét hoc 1a gi?

- Giai quyét mat tht nhét trong van dé co ban
cua triét hoc lam xuat hién nhitng truong phai triét
hoc nao?

- Chu nghia duy vat xuat phat tir vat chat hay y
thire dé giai thich thé gioi?

- Chui nghia duy tim xuét phat tir vat chit hay
y thuc dé giai thich the gioi?

- N6i dung mit thir hai trong van dé co ban cta
triét hoc 1a gi?

- Giai quyét mat thi hai trong van dé co ban
cua triét hoc lam xuat hién nhiing quan diém nhan
thirc nao?

- Quan diém kha tri khing dinh nhu thé nao vé
qua trinh nhan thirc cia con ngudi?

- Quan diém bat kha tri pha dinh nhu thé nao vé
qua trinh nhan thirc cia con nguoi?

- Quan diém cua sinh vién nhu thé nao sau khi
phan tich van dé co ban cua triét hoc?

Doi véi cac k§ nang mém khac, chiing t61 da
c6 dinh hudng cach thyc hién dé dat hi¢u qua cao
nhat trong qua trinh rén luyén cta sinh vién.

Két qua khao sat ciia nhém nghién ciru cho
thdy sinh vién con gap khé khan trong phuong
phép doc gido trinh, tai liu, vi vay bén canh viéc
rén luyén cac ky nang thuyét trinh, k¥ nang giai
quyét van dé, k¥ ning phan bién, ky nang van
dung thyc tién, giang vién can quan tAm huéng
dan sinh vién phwong phép doc gido trinh, tai liéu
dé phuc vu cho qua trinh hoc tap moén hoc Triét
hoc Mac - Lénin.

3.3.2. D6i véi sinh vién

3.3.2.1. Sinh vién can néng cao y thirc tir hoc
doi voi Triet hoc Mac - Lénin

Pé nang cao dugc ki ning mém cho sinh vién
trong day hoc Triét hoc Mac - Lénin thi doi hoi

sinh vién can nang cao y thue tu hoc, cu thé doi
hoi sinh vién can phai:

- Can c6 nhan thtrc, dong co, thai do, trach
nhiém ding dan trong tu hoc mén Triét hoc Méc
- Lénin.
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Sinh vién phai c6 nhan thuc ty hoc ¢ dai hoc,
nhét 1a trong diéu kién dao tao theo tin chi thi tu
hoc 1a mét yéu cAu bit budc va doi hoi & muc cao,
thiéu néd qué trinh hoc tap khoé co thé dat duoc két
qua t6t. Tir nhan thirc nhu vy ngudi hoc méi ¢6
tinh than tich cuc d6i v6i hoat dong tu hoc va do
do, moi co y thuc thuong xuyén nang cao nang
luc tu hoc ctia ban than.

- Xay dung va thuc hién ké hoach tu hoc méon
Triét hoc Mac - Lénin mdt cach nghiém tuc, khoa
hoc.

Xay dung va thuc hién ké hoach ty hoc mén
hoc mot cach nghiém tuc, khoa hoc nham hinh
thanh thoéi quen hoc tap tich cuc la rat quan trong,
nd giup cho qua trinh hoc tap, dac biét 1a tuy hoc
dién ra lién tuc va lau dai.

3.3.2.2. Sinh vién chu dong tham gia thao ludn,
tranh luan trén lop

Thao luan 1a mot hoat dong rat quan trong
trong va sau bai giang. Thong qua thdo luén, tranh
luan cac van dé do giang vién dua ra, sinh vién
duoc thé hién quan diém, v kién cua ban than, dua
ra cac lap luan trén co sé cac luan cu dua vao
nhting thong tin ma minh thu thép dugc.

Qua trinh thao luan, tranh luan tao co hoi cho
sinh vién rén luyén cac ky ndng co ban cia tu duy,
tao niém tin vao nang luc ctia ban than, tao dong
luc cho sinh vién vuot 1én chinh minh, déng thoi
khang dinh kha ning cta ban than.

Giang vién nén tao nhitng nhdm nho cung thuc
hién mot nhiém vu nao d6. Piéu d6 khong chi
phat huy duoc k¥ nang ctia tirng sinh vién ma con
rén luyén cho cac em nang luc lam viéc nhom,
biét ton trong, ling nghe ¥ kién ctia ngudi khac.

Dé cho qua trinh thao luan, tranh luan cua sinh
vién dat hi€u qua cao, tao co hoi dérén luyén nang
lyc tu duy - ngdn nglr cua sinh vién trong hoc tap
Triét hoc Mac - Lénin véi tinh dic thu 1a mon
khoa hoc c¢6 tinh triru tugng hoa, khai quat hoa
cao thi giang vién can phai giai thich cu thé, &
rang cac khai niém, pham tru, quy luat trong bai
hoc. Piéu d6 s& gitp sinh vién manh dan, ty tin
hon trong qua trinh thao luén, tranh lun, trinh bay
y kién va giai quyét van dé¢ dé tim ra chan 1y.

4. KET LUAN

K§ nang mém cé vai tro quan trong doi voi
sinh vién trong giai doan hién nay. Trén co s& ly
luén veé k¥ ndng mém va dac thu tri thire Triét hoc
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Miéc - Lénin ddi véi viéc ning cao mot s6 ky nang
mém, chung t61 da khao sat, thuc nghiém va dua
ra nhitng giai phap dé nang cao mét sb k¥ ning
mém cho sinh vién trong qua trinh hoc tdp mon
hoc. Dé phét huy vai tro ciia nhiing giai phap trén
doi hoi giang vién phai ving vang vé chuyén
mon, nghiép vu, nim ving ban chit va cach thirc
thuc hién bén k§ ning mém: thuyét trinh, giai
quyét van dé, phan bién va van dung thuc tién;
giang vién can két hop hai hoa cac phuong phap
giang day, sinh vién can nang cao y thirc tu hoc
mon hoc, tich cuc, chi dong tham gia thao luan,
tranh luan trén 16p ciing nhu chuan bj tot nhiing
nhiém vy ma giang vién giao cho trong qua trinh
hoc tap.

Loi cdm on

Cong trinh nay duf(_yq thuc hién v6i su hd tro vé
kinh phi cua dé tai cap Truong DPai hoc Cong
nghiép Viét Tri.
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NGHIEN CUU CAC GIAI PHAP NANG CAO SUC KHOE CHO GIANG VIEN
TRUONG PAI HQOC CONG NGHIEP VIET TRi THONG QUA
HOAT PONG THE DUC THE THAO

DPao Duy Pong
Khoa Khoa hoc Co ban - Ly lugn chinh tri, Truong Pai hoc Cong nghiép Viét Tri

Email: duydongchc@gmail.com

Tém tit:

Trén co s6 1y luan va thuc tién, véi phuong phap nghién ciru khoa hoc trong linh vire Thé duc thé thao
nhu: phuong phap diéu tra, khao sat, phuong phap phén tich — tong hop tai lidu. phuong phép thic nghiém
su pham ... Nghién ctru nay nham khao sat thuc trang suc khoe, nhan thuc vé tam quan trong cua thé duc
thé thao. Két qua cho thdy nhiéu giang vién c6 mirc d6 hoat dong thé chét thap, dan dén cac van dé vé thé
lyc va tinh than. Trén co so do, nghién ciru dé xuat cac giai phap nhu: xay dung ké hoach tap luyén dinh
ky, to chure céc cau lac bo thé thao, nang cao nhan thie vé sirc khoe thong qua cac gio tap luyén TDTT.
Viéc trién khai cac giai phap nay du kién s& cai thién thé luc, giam cang thang va nang cao hiéu qua cong
viéc. Bai bao trinh bay 05 giai phap dé nang cao stic khoe cho giang vién tai trudng Dai hoc Cong nghiép
Viét Tri va cling 1a co s& khoa hoc dé nghién ctru, tham van va trao d6i kinh nghiém.

Tir khéa: Thé duc thé thao, Sitc khde, Giai phap, Truong Dai hoc Cong nghiép Viét Tri

RESEARCH ON SOLUTIONS TO IMPROVE HEALTH FOR STAFF AND
LECTURERS AT VIET TRI UNIVERSITY OF INDUSTRY THROUGH SPORTS
ACTIVITIES

Abstract:

Based on theoretical and practical foundations, using scientific research methods in the field of Physical Education and
Sports such as: survey methods, investigation, analysis - synthesis of documents, and pedagogical experimental methods...
This study aims to investigate the current state of health and awareness of the importance of physical education and sports.
The results show that many staff and lecturers have low levels of physical activity, leading to issues related to physical and
mental health. Based on this, the study proposes solutions such as: developing a regular training plan, organizing sports clubs,
and raising awareness about health through physical education training sessions. The implementation of these solutions is
expected to improve physical fitness, reduce stress, and enhance work efficiency. The article presents five solutions to improve
health for staff and lecturers at Viet Tri University of Industry and also serves as a scientific basis for research, consultation,
and experience exchange.

Keywords: Physical Education and Sports, Health, Solutions, Viet Tri University of Industry

1. GIOI THIEU

Truong Pai hoc Cong nghiép Viét Tri véi
truyén théng 70 nam x4y dyng va truong thanh.
bang uy, Ban Giam hi¢u nha truong dac biét quan
tam dén cong tac Gido dyc thé chat (GDTC), cong
tac rén luyén stc khoe cho giang vién, nhan vién,
nguoi lao dong trong toan trudong.

du cac mon, cac ndi dung thi dau...Tuy nhién hoat
dong d6 van khong dam bao cac yéu té can thiét
cho dic thu caia mon thé thao da tham gia, dac biét
1a cac tb chat thé luc, hoat dong do con mang tinh
thoi vu. Hon thé, con mot sé giang vién con qué
béan ron voi cong viée, mot s6 con chua nhan thirc
sdu sic trong viéc rén luyén than the phong trao
tap luyén con chua that sy phat trién. Dén nay da

Trong qué trinh quan sat, khao sat nhu cau hoat
dong tap luyén Thé duc thé thao (TDTT) cia
giang vién tai Truong Pai hoc Cong nghi¢p Viét
Tri (PHCNVT). Chiing t6i di nhén thiy ho tap
luyén cdc mon thé thao yéu thich, dai da sb giang
vién déu tham gia huong tng nhiét tinh voi day

c6 mot sb cong trinh cong bd vé thé chat, strc khoe
cho can b9, giang vién, nhan vién nhu viéc nang
cao chit lugng cong tac TDTT trong cac trlrc‘)’ng
bai hoc[1], nghién ctru Iya chon cac mén thé thao
g1a1 tri nham cai thién vé thé chét ciing nhu tinh
than cho can by, giang vién [2], hay nhu nghién

PAC SAN KHOA HOC VA CONG NGHE /SO 2 NAM 2025 81


mailto:duydongchc@gmail.com

TRUONG PAI HQC CONG NGHIEP VIET TRi

ctru vé dong co va hiéu qua tham gia tap luyén thé
duc thé thao quan chung ctia phu nir tir 21-55 tai
Thanh phé Hb Chi [3], Theo Duong Nghi¢p Chi
va cong su [5]. Xuat phat tir cac yéu td, nguyén
nhan ton tai trén, bai bo trinh bay mot sb giai
phap nang cao suc khoe cho giang vién truong
DPai hoc Cong nghi¢p Viét Tri.

2. THUC NGHIEM

Chung t6i tién hanh khao sat va danh gia thuc
trang cong tac tap luyén TDTT cua giang vién
truong DPHCNVT. D6i ngii gidng vién tham gia tu
van, huéng dan tap luyén, khao sat thuc trang co
s& vat chat phuc vu cong tac tap luyén thé duc thé
thao, khao sat cac phuong phap tap luyén TDTT,
tinh hinh thé luc cta giang vién. Cung v&i do
chung t61 khdo sat vé y thirc, muc dich, nhu cau
va thai do cta giang vién vé viéc tap luyén thé duc
thé thao... bang cac phuong phap tham khao, tim
hleu tai liéu, phuong phap phong Van ..va théng
ké s6 liéu, bang cac phiéu phong van gom céc ndi
dung cu thé sau:

Budc 1: Xay dung ké hoach va d& cuong khao
sat

Budc 2: Xay dung mau phiéu khao sat. Mau
phiéu dugc thao luén k§ trong nhom nghién ciru
trude khi to chire khdo sat

Budce 3: T6 chire khao sat vai doi twong nghién
cliu

Budc 4: Tong hop va phan tich két qua khao
sat

Budc 5: Xay dung cac giai phép nang cao stuc
khoe cho GV

Budc 6: Ap dung va danh gia hiéu qua cac giai
phép nang cao suc khoe cho GV tai truong DH
CNVT

Mau diéu tra khao sat:

Déi tuong khao sat gdm: 75 giang vién truong
Dai hoc Cong nghiép Viét Tri vé viéc can thiét
nghién ctru xay dung céc giai phap nang cao suc
khoe cho giang vién nha truong.

Phong van vé lya chon tiéu chi dang gia cac
giai phép gom 75 giang vién truong Pai hoc Cong
nghiép Viét Tri tham gia thuc nghiém.

Pia diém khao sat: Truong Pai hoc Coéng
nghiép Viét Tri
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Thoi gian khao sat: Hoc ky 2 ndm hoc 2024-
2025 va hoc ky 1 nam hoc 2025-2026

Phuong tién khao sat: Phiéu phong vén.

Noi dung khéo sat: Cac giai phap nhim ning
cao strc khde cho giang vién truong Pai hoc Cong
nghi¢p Viét Tri.

3. KET QUA VA THAO LUAN

Tir cac yéu td co tac dong truc tiép dén cong
tac tap luyén TDTT cua giang vién nhu nhan thuc,
muc dich, nhu cau tap luyén TDTT, cac diéu kién
san bai dung cy, cling nhu GV tham gia huéng
dan tap luyén... Qua khao sat ¥ kién cta giang
vién trudong Pai hoc Cong nghiép Viét Tri vé cac
mirc d§ quan trong trong viéc tap luyén TDTT ddi
véi stre khoe, da co ¥ kién tra 1oi: Két qua tra 101 :
O Mtic d rat quan trong dat 92.15% trén tong sd
phiéu, ‘quan trong o t61 78.5% dong ¥ tan thanh.
Qua két qua khao sat vé diéu kién san bai phuc vu
tap luyén TDTT tai trudng DPHNCVT cho thay :
S6 lugng san bai dam bao, dﬁy du va phuc vu tot.
S6 GV chuyén mén vé TDTT 100% c6 trinh d6
Thac sy, c6 chuyén mon tt, kinh nghiém. biéu
d6 12 mot yéu t6 thuan loi va 1am co so dé chung
toi tién hanh nghién ctru, lya chon cac gidi phap
dé nang cao suc khoe cho giang vién nha truong
thong qua cac hoat dong tap luyén thé duc thé
thao.

Tir cic nguyén nhén, yéu td anh huéng trén
cung véi y kién cia lanh dao, giang vién nha
truong, chiing t6i tiép tuc tién hanh tham khéo cac
tai liéu lién quan [ 1-3], tham khao cac giang vién
GDTC vé cac giai phap nang sirc khoe cho giang
vién truong Pai hoc Cong nghiép Viét Tri dé lya
chon cac tiéu chi dé danh gia két qua sau khi ing
dung céc giai phap. Ching t61 lya chon dugc 08
tiéu chi cu thé nhu sau:

1. Panh gia vé viéc tuyén truyén, gido duc vé
vai tro va y nghia cua viéc tap luyén TDTT

2. Panh gia vé ndi dung, hinh thirc va phuong
phap tap luyén TDTT

3. Panh gia thai do, dong co va nhu cau tap
luyén TDTT

4. Panh gia thé luc cta can bd giang vién tham
gia tap luyén TDTT

5. Danh gia vé diéu kién, chat luong san bai,
dung cu tap luyén TDTT
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Bang 1. Két qud phong van lwa chon cdc tiéu chi danh gid cdc gidi phdp ndng cao sire khée cho can bg, gidng
vién truong Pai hoc Cong nghiép Viét Tri (n =75)

Két qua
TT Tiéu chi Rit cin thiét  Cin thiét  Khong cin thiét
ni % Ni % ni %

Dénh gia vé viéc tuyén truyén, gido duc vé

I vai tro va y nghia cua viéc tap luyén TDTT 36 48.0 22 293 17 227
Danh gia vé noi dung, hinh thirc va phuong

2 phap tap luyén TDTT 38 50.7 25 333 12 16.0
Panh gia thai do, dong co, nhu cau tap

3 luyén TDTT 56 74.7 14 18.7 5 6.6
Pénh gia thé lyc cta can b giang vién

4 tham gia tap luyén TDTT 62 82.7 7 9.3 6 8.0
Pénh gia vé diéu kién, chét luong san bai,

5 dung cu tap luyén TDTT 42 56.0 18 24.0 15 20.0
Pénh gia qua sé lugng can bo, giang vién

6 tham giatap luyén TDTT, tham gia cic cdu 58 77.3 12 16.0 5 6.6
lac bd.

7 Dinh gid ve viée dp dung cong ngh¢ vao 55 400 30 490 10 13.3
qua trinh tap luyén
Panh gia qua két qua tap luyén, s6 lan tb

8 chuc cac giai thi dau TDTT cua can by, 65 86.7 6 8.0 4 53

giang vién

6. Panh gi4 qua sd luong gidng vién tham gia
tap luyén TDTT, tham gia cac cau lac bg.

7. Panh gia vé viéc ap dung cong nghé vao qua
trinh tap luyén

8. Panh gia qua két qua tap luyén, sb lan to
chire cac giai thi ddu TDTT cua giang vién

Tiép d6 chung t6i da tién hanh phong van cac
giang vién tham gia tap luyén TDTT tai truong,
sau d6 chiing t6i s& lya chon 04 tiéu chi ¢6 ¥ kién
tan thanh & muc tir cao — thip dé danh gia két qua
thuc nghiém. Két qua lya chon dugc trinh bay &
Bang 1.

Qua bang 1 cho thdy: 04 tiéu chi danh gia sirc
khoe chq doi tuong nghién ctu da duogc lua chon
tir cao dén thap cu thé nhu sau:

(1). Panh gia thai 46, dong co va nhu cau tap
luyén TDTT: 74.7% (2). Panh gia thé luc cua
giang vién tham gia tap luyén TDTT: 82.7% (3).
Danh gia qua sé luong giang vién tham gia tap
luyén TDTT: 77.3% (4). Panh gia qua két qua tap

luyén, s6 1an t6 chuc cac giai thi dau TDTT cua
giang vién: 86.7%

Dua vao cac tiéu chi da dugc phong vén trén.
Céc két qua diéu tra, khao sat ¥ kién cta can bo
giang vién vé y thirc, muyc dich, nhu cau va thai
do cua giang vién vé viéc tap luyén thé duc thé
thao, cling nhu danh gia vé diéu kién co s& vat
chét phuc vu cong tac tap luyén thé duc thé thao
cua nha truong hién co, qua tham khao tai liéu
chuyén mon [5], qua nghién ctru tai li¢u lién quan
quy dinh vé cong tac hoat dong TDTT trong
truong hoc [4], qua kinh nghiém cong tac va két
qua khao sat cong tac GDTC tai truong. Dya trén
cac co s¢ khoa hoc:

1. Co sé Iy ludn (Ly thuyét nén tang):
Nguyén 1y thich &ng sinh 1y hoc: Co thé con
nguoi cd kha nang thich tng tich cuc khi dugc rén
luyén thé lyc thuong xuyén. Ly thuyét strc khoe
toan dién (Holistic Health): Stc khoe khong chi
la khong bénh tat ma con 1a trang thai thoai mai
vé thé chit, tinh than va x4 hoi. M hinh thay d6i
hanh vi sirc khoe (Health Behavior Change
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Model): Giai thich cac yéu t6 anh hudng dén viée
hinh thanh va duy tri thoi quen rén luyén suc
khoe. Nguyén tic gido duc thé chit hién dai:
bam bao tinh vira stre, thuong xuyén, da dang va
phi hop véi ddc diém ca nhan.

2. Co sé thue tién: Cin c thyuc tién dé xay
dung giai phép. Thuc trang strc khde cta can bg,
giang vién con han ché do ap lyc cong viéc, it thoi
gian van dong. Hoat dong thé thao trong cac
truong dai hoc/co quan chua dugc t6 chirc thuong
xuyén hodc chwa phu hop voi didu kién thyc té.
Nhan thtrc vé vai tro caa luyén tap thé duc thé thao
trong nang cao hi¢u qua cong tac chua cao. Céac
mo hinh rén luyén stc khée hi¢n cd (cau lac bg,
phong trao thé thao) chwa phat huy téi da hiéu
qua.

3. Co's6 phap ly: Van ban, chinh sach, chién
lwgc qudc gia ¢0 lién quan dén linh vyuc nghién
ctru. Nghi quyét sd 20-NQ/TW (2017) cua Ban
Chap hanh Trung uong vé ting cudng cong tic
bdo v¢, cham s6c¢ va nang cao sttc khde nhan dan.
Chién luoc qudc gia vé dinh dudng va sirc khée
2021-2030.

Chtng t61 da luya chon dugc 18 giai phap dé
nang cao stc khoe cho can by, giang vién cu thé
sau.

(1).Tuyén truyén, giago duc vé vai trd va ¥
nghia ctia viéc tap luyén TDTT dbi véi sirc khoe.
(2). Tuyén truyén, van dong giang vién tich cuc
tham gia cdc hoat dong cham so6c stic khoe.
Khuyén khich tham gia nghién ctru vé strc khoe:.
(3). Van dong giang vién tham gia tap luyén
TDTT, tham gia c4c cau lac bd theo s& thich (4).
Khuyén khich van dong thé chat: T6 chic cac
hoat dong thé thao, cac giai TDTT dé ting cuong
strc khoe va sy gan két giira cac giang vién. (). T6
chtrc kham sirc khoe dinh ky: Quéan 1y tét viée
kham stc khoe thuong xuyén cho giang vién
nham phat hién sém céc van dé stc khoe va thyc
hién cac bién phap phong ngira. Dic biét can to
chirc kham sirc khoe dinh ky cho 1anh dao, nham
phat hién va diéu tri kip thoi cac bénh man tinh,
cap tinh. (6). Cai thién ché d6 dinh dudng: Pam
bao giang vién duoc cung cip day du dinh dudng.
Khuyén khich ché d6 an udng lanh manh: Cung
cap thong tin va hd trg dé giang vién c6 thé lya
chon thuc don dinh dudng hop 1y. (7). H6 tro tai
chinh cho chim séc sirc khoe: Cung cap cac chinh
sach bao hiém y té hodc tro cdp chi phi kham chira
bénh cho can bo giang vién. (8). Ung dung cong
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nghé thong tin dé theo ddi, quan 1y strc khoe giang
vién. Cung cép thong tin vé stc khoe. (9). Cung
cip bao hiém sirc khoe tot: Xem xét chinh sach
bao hiém stc khoe cho giang vién dé ting cudng
quyén loi vé& cham soc sirc khoe. Dau tu xay dung
cac Trung tam kham, chira b¢nh chét lugng cao
danh riéng cho giang vién. Xay dung ché do tién
lwong, phu cap hop 1y. (10). T6 chic cac 16p dao
tao, tp huin nang cao chuyén mon cho doi ngil y
bac si cham séc stc khoe giang vién. (11). Hop
tac voi cac chuyén gia y té&: Moi cac bac si hodc
chuyén gia dinh dudng thuong xuyén dén tu van
vé suc khoe cho giang vién. Cung cap cac khoa
hoc vé quan 1y stress va su cing thiang dé giang
vién co6 thé d& dang ddi pho véi ap luc cong viéc.
(12). T6 chirc cac khoa dao tao vé stc khoe: Gidi
thiéu cac khoa hoc ning cao kién thirc vé sirc
khoe, dinh dudng va thé dyc thé thao. (13). Van
dong GV chuyén nghanh TDTT tu vén, huéng
dan noi dung, hinh thirc va phuong phap tap luyén
TDTT (14). Xay dung mdi truong lam viée than
thién: Cai thién diéu kién lam viéc, tao khong gian
vin phong thoai mai, xanh sach dep nham nang
cao tinh than 1am viéc. (15). T chirc cac hoat
dong thé duc, thé thao dinh ky cho, giang vién
nham nang cao sirc khoe. T chirc thi dau giira cac
khoa, phong ban, don vi ngoai gior 1am viéc dé tao
dong luc cho gidng vién tham gia rén luyén suc
khoe. (16). Phét trién cac hoat dong vin hoa: T
chure cac su kién van hoa, ngh¢ thuat nham nang
cao doi song tinh than cho giang vién. Khuyén
khich giang vién tham gia cac hoat dong tinh
nguyén, tir thién dé nang cao tinh than trach
nhiém xa hoi. (17). Khuyén khich giang vién tham
gia vao cac cau lac by, nhom nghién curu, tao diéu
kién giao luu giita cac thanh vién. (18). Khuyén
khich nghi ngoi hop ly: D& xuit ché d¢ lam viéc
linh hoat dé giang vién c6 thoi gian nghi ngoi va
tai tao ning lugng. HO tro giang vién nang cao k¥
ning quan 1y thoi gian va to chirc cong viée hiéu
qua.

Sau khi nghién ctru cy thé 18 giai phap di lya
chon. Dya vao 04 cac ti€u chi danh gia strc khoe
ctia can bo, giang vién. Dya vao diéu kién co SO
vét chét hién 6 cua nha truong. .. Chung t6i tién
hanh phong van bang phiéu hoi téi 75 CB, GV
nha trudng vé mirc d6 wu tién cho cac giai phap
da Iya chon tir cao — thap. Két qua c6 05 giai phap
duogc lya chon dé tmg dung nghién ctru gdm:

Giai phap 1. Tuyén truyen, gido duc ’Ve vai tro
va y nghia cua viéc tap luyén TDTT doi véi suc
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khoe. Tuyén truyén, nang cao ¥ thirc rén luyén sirc
khée va duy tri thoi quen tap luyén thuong xuyén

Gidi phap 2. Van dong can bg, giang vién
tham gia tap luyén TDTT, tham gia cac cau lac bd
theo s¢ thich, tham gia nhiéu loai hinh tap luyén
khéc nhau.

_Giai phap 3. Khuyén khich vén dong thé chétq:
T6 churc cac hoat dong thé thao, cac giai TDTT dé

tang cudng sirc khoe va sy gin két giita cac
giang vién.

Gidi phap 4. Van dong GV chuyén nghanh
TDTT tu vén, huéng dan noi dung, hinh thtc va
phuong phép tap luyén TDTT, dat muc ti€u tap
luyén 1o rang va phu hgp.

Giai phap 5. T6 chirc cac hoat dong thé duyc,
thé thao dinh ky cho giang vién nham ning cao
strc khoe. T6 chirc thi dau gitra cac khoa, phong
ban, don vi ngoai gio lam viée dé tao dong luc cho
giang vién tham gia rén luyén stc khoe.

Tur 05 gidi phap ching t61 da lya chon trén.
Chung t6i tién hanh thyc nghiém va da thu dugc
mot sO két qua sau:

Két qua danh gia vé thai do, dong co va nhu
cAu tap luyén TDTT trudce va sau khi ap dung céc
giai phap nang cao stc khde cia, giang vién tai
truong Pai hoc Cong nghiép Viét Tri. Két qua
duogc trinh bay tai Bang 2.

Qua két qua tai bang 2 cho thiy: Sau khi img
dung cac giai phap: S6 giang vién da c6 nhiéu
thay d6i vé thai do tang tir 21.33% — 82.67%, nhu
cau tap luyén tang tr 34.67% - 64.00%... Qua d6
ciing cho thiy viéc tmg dung céc giai phap nham
nang cao suc khoe cho giang vién da mang lai
hiéu qué cao, thuc ddy manh mé& phong trao tap
luyén TDTT trong toan truong.

Chung t6i d4 tién hanh ap dung cac giai phap
da nghién ctru va lya chon vao thuc té tai truong
v6i diéu kién hién co, v6i ddi twong duoc lua
chon, két qua cu thé nhu sau :

Két qua giai phap 1: GV da hiéu hon vé vai
tro, tic dung cia cc mén thé thao va loi ich cua
nd trong qua trinh phuc vu hoc tap, cude séng,
cling nhu nang cao strc khoe cho chinh minh. CB,
GV da vui vé, himg tha va say mé luyén tap hon.
Phat trién phong trao TDTT trong nha truong,
co’ quan va cong déng: Nhidu mo hinh “truong
hoc thé thao”, “co quan khée manh” duoc hinh
thanh. Tang cuong phong trao “Toan dan rén
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luyén than thé theo guong Bac Ho vi dai”. Hinh
thanh théi quen rén luyén thwong xuyén: Tap
luyén tré thanh nhu cau tw nhién hing ngay. Cong
ddng c6 ¥ thie cao hon vé viée chiam soc stc khoe
ban than. Tang ti I¢ GV tham gia cac hoat dong
TDTT thuong xuyén.

Bang 2. Két qua danh gid vé thai dg, dong co va nhu
cau tdp luyén TDTT truée va sau khi dp dung cdc
gidi phap nang cao sic khoe cho can bg, gidng vién
tai truong DPHCNVT (n=75)

Truwée Sau khi
khi irng ung
dung dung
TT No6i dung giai giai
phap phap
(n=75) (n=75)

Ty 16 % Ty 1é %

1. Thai d¢ tap luyén

Tich cuc 21.3 62.7
Binh thuong 453 26.7
Khong tich cuc 33.4 10.6

2. Dong co tap luyén

Do yéu thich mén

thé thao nao do6 347 64.0
gl bantan 160 160
bong co ung

dung phuc vu 493 20.0
nghé nghiép

3. Nhu céu tap luyén

C6 nhu cau 34.7 60.0
Binh thuong 453 333
Khong conhucau  20.0 6.7

Két qua giai phap 2: GV da thay duoc loi ich
cua viéc tham gia cac CLB, GV dé vui veé, himg
tht va say mé luyén tap hon. Can bing 16i sdng
va phat trién toan dién: Két hop hai hoa gitra lao
dong — hoc tap — nghi ngoi — thé thao. Gitp co thé
va tinh than phat trién toan dién, khée manh va
linh hoat. Ting cuwong sirc khée tinh thin, giam
stress: Nguoi tap co tam trang tich cuc, giam lo
au, cang thang. Cai thién kha ning tip trung va
hiéu qua lam viéc, hoc tap. Tang cam giac tu tin
va yéu doi.Ting cwong mdi quan hé xi hoi va
tinh than doan két: Cac CLB, nhom thé thao tré
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thanh noi giao luu, chia sé va hoc hoi. Thiic day
tinh than tap thé, doan két trong co quan, trudong
hoc, khu dan cu. Giam hién tuong séng khép kin,
tang gan két cong dong.

Két qua giai phap 3: Da phan biét dugc cac
dbi twong khac nhau va huéng dan cho GV tham
gia tap luyén TDTT dat hiéu qua cao nhat trong
cac budi tap. TO chuc thanh 1ap 04 Cau lac bd
TDTT theo s¢ thich va kha nang cia cac GV
(Bong ban, Bong chuyén hoi va Pickleball)

Két qua giai phap 4: Gilp duy tri himg thq,
tranh chan thuong, t6i wu hiéu qua trong qua trinh
tap luyén TDTT. Nang cao y thire, trach nhiém
vé chim séc sire khée: Mdi ngudi chu dong hon
trong viéc bao v¢ stc khde ctia ban than va gia
dinh. Thay ddi nhan thic: tir “chita bénh” sang
“phong bénh bang tap luyén”. Gop phan xay dung
xa hoi khée manh, ndng dong.

Két qua giai phap 5: Di t6 chirc duge 03 giai
Béng chuyén hoi. 05 giai Pickleball tai truong, 01
giai Bong ban, Pickleball thuoc Khbi thi dua trong
tinh Phu Tho va Khéi 10 B6 Cong thuong.

Két qua so sanh sb luong giang vién tham gia
tap luyén TDTT trudc va sau khi ung dung céc
giai phap nang cao stc khoe cho gidng vién tai
truong Pai hoc Cong nghiép Viét Tri . Két qua
duogc trinh bay tai Bang 3.

Qua két qua tai bang 3 cho thy: Sau khi img
dung cac giai phap: S6 giang vién da thuc sy hiéu
rd tAm quan trong ciia sirc khoe cling nhu tac dung
cua vi¢e tap luyén TDTT ddi voi stre khoe, chinh
vi vy ma s6 GV tham gia tap luyén TDTT thuong
xuyén da tang 1én 0 tét tur 24.0 % — 60.0%. Qua
do6 ciing cho thay viéc ung dung cac giai phap
nham nang cao sttc khoe cho giang vién 1a hoan
toan dang dan va mang lai hidu qua cao, gop phan
vao cong tic GDTC tai trudng va hoan thanh tét
cac nhiém vu chinh tri dugc giao.

4. KET LUAN

Két qua nghién ctru di xac dinh duoc 4 tiéu
chi ¢6t 16i phan 4nh mirc do tham gia tap luyén
TDTT cua giang vién, bao gdm: (1) Panh gia thai
d6, dong co va nhu cau tap luyén TDTT; (2) Panh
gia Thé luc cta can bo giang vién tham gia tap
luyén TDTT; (3) Panh gia s6 luong can bo, giang
vién tham gia tap luyén TDTT; (4) Danh gia két
qua tap luyén, sd lan t6 chuc cac giai thi dau
TDTT cua giang vién.
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Bang 3. Két qud so sanh s6 can b, giang vién tham
gia tap luyén TDTT trudc va sau khi ng dung cdac
gidi phdp nham ndng cao sirc khée cho can bg, gidng
vién tai truong PHCNVT (n=75)

. ) Két qua
TT Noi dung Tan suat
ni %
Trude khi Thuong xuyén 16 21.3
ung dung
| cac giai Binh thuong 34 453
phap Khong thu¢
ong thuong
(n="175) xuyén 25 334
Saukhi  Thuong xuyén 47  62.7
ung dung i ‘
5 céc giai Binh thuong 20 26.7
phap Khong thu¢
ong thuong
(n="75) xuyén 08 10.6

Trén co s cac ti€u chi da xac dinh, nghién ctru
dé xuat 5 giai phap kha thi nhim nang cao stc
khoe cho ddi ngii can b, giang vién, gdbm: (1)
Tuyén truyén, gido duc vé vai tro va y nghia cta
viéc tap luyén TDTT ddi vé6i ste khoe; (2) Van
dong can bg, giang vién tham gia tap luyén
TDTT, tham gia cac cau lac b theo s& thich; ( 3)
Khuyén khich van dong thé chat: T6 chirc cac
hoat dong thé thao, cac gidi TDTT dé tdng cuong
siic khoe va sy gan két gita cac giang vién. (4)
Van dong CB, GV chuyén nghanh TDTT tu van,
huéng dan ndi dung, hinh thirc va phuong phéap
tap luyén TDTT va (5) Té chirc cac hoat dong
TDTT dinh ky...

Viéc trién khai ddng bo cac giai phap trén
khong chi gop phan cai thién thé lyc va tinh than
cho giang vién ma con nang cao hiéu sut cong
tac, chat luong giang day duoc ap dung thanh
cong trong sd cac giai phap dé nang cao strc khoe
cho giang vién truong Pai hoc Cong nghiép Viét
Tri.

Loi cam on

Cong trinh nay duoc thuc hién boi sy hd tro
kinh phi cua dé tai cap Truong Pai hoc Cong
nghiép Viét Tri.
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NGHIEN CUU CAC YEU TO ANH HUONG PEN QUYET PINH CHON TRUONG
CUA SINH VIEN TRUONG PAI HQC CONG NGHIEP VIET TRi

Bui Thu Nga®, Nguyén Thi Kiéu Nhung, Nguyén Thi Vinh Ha
Khoa Kinh té, Truong Pai hoc Cong nghiép Viét Tri

*Email: buithunga2004@gmail.com

Toém tit:

Trong bdi canh tinh canh tranh ciia méi trudong gido duc ngay cang gia tang, s6 lugng cac truong Cao
dang va Pai hoc khong ngung tang 1én. Cung voi sy thay d6i trong nhu cau va ky vong cua nguoi hoc,
viéc nghién ctru cac yéu t6 anh huong den quyét dinh chon trudng tré nén cip thiét. Bai bao tap trung
phan tich cac yéu t6 anh huéng dén quyét dinh chon trudng cua sinh vién Truong Dai hoc Cong nghiép
Viét Tri. Nghién ciru duoc thyc hién thong qua phuong phép thao ludn nhom va khao sat truc tuyén voi
cac sinh vién hién dang theo hoc tai truong. Dir liéu thu thap dwoc phan tich bang cac cong cu théng ké
nhu kiém dinh d tin cdy Cronbach’s Alpha, phan tich nhén t6 kham pha (EFA) va hoi quy tuyen tinh da
bién, sir dung phan mém SPSS 30. Két qua nghién ctru cho thay cac yéu to: Pac diém, danh tiéng cta
truong hoc; truyén thong: co hoi viée 1am déu tac dong dén quyét dinh chon truong cta sinh vién. Trong
d0, co hoi viéc lam duogc xac dinh 1a yéu td ¢6 anh hudéng 16n nhét. Qua d6, nhom tac gia dua ra mot $6
khuyén nghi nham ting cuong hoat dong thu hut ngudi hoc trong thoi gian t6i cuia Truong Pai hoc Cong
nghiép Viét Tri.

T khoa: Quyét dinh chon truong, sinh vién, dai hoc Cong nghiép Viét Tri, yéu 16 anh huong

RESEARCH FACTORS AFFECTING STUDENTS’ DECISIONS TO CHOOSE VIET
TRI UNIVERSITY OF INDUSTRY

Abstract:

In the context of increasing competition in the education sector, the rising number of colleges and universities. Coupled
with changes in learners' needs and expectations has made the study of factors influencing school selection decisions
increasingly essential. This paper focuses on analyzing the factors affecting students' decisions to choose Viet Tri University
of Industry. The research was conducted through group discussions and online surveys with students currently studying at the
university. The collected data was analyzed using statistical tools such as Cronbach's Alpha reliability testing, exploratory
factor analysis (EFA), and multiple linear regression, utilizing SPSS 30 software. The results indicate that factors such as the
influence of individuals (parents, friends, and teachers), the characteristics and reputation of the university, communication
efforts, and job opportunities significantly impact students' decisions. Among these, job opportunities were identified as the
most influential factor. The findings from this research serve as a foundation for Viet Tri University of Industry to develop
appropriate strategies to enhance its ability to attract and recruit students effectively in the future.

Keywords: Decision to choose a school, students, Viet Tri university of industry, influencing factors

1. GIOI THIEU Véi cac truong dai hoc, sinh vién dugc xem
nhu nhitng “khach hang”. Muc tiéu hang dau cta
Nha truong 1a théoa man nhu clu cua nguoi hoc,
gia ting su gin bo, 10ng trung thanh, tir 46 ning
cao hiéu qua tuyén sinh. Chinh vi vdy, viéc tim
hiéu cac yéu té anh huéng dén quyét dinh chon
trudng cua sinh vién tr¢ thanh nhiém vu quan
trong.

Toan cau hoa khong ngung day manh yéu cau
vé chét lugng ngudn nhén lyc, khién 4 ap lyc canh
tranh cong viéc ngay cang gia tang. Diéu nay dat
ra thach thirc 16n ddi véi mdi ca nhan trong viéc
chuén bi hanh trang tri thirc viing vang, dap tng
nhiing yéu cau ngiy cang cao ctia xa hoi. Trong
bdi canh d6, gido duc Pai hoc ¢o vai trd cha chdt

trong viéc dao tao va cung cap nguén nhan lyc
chat luong cao, gop phan thuc day su phat trién
bén virng cua dat nudc.

Trén thé gidi, nhiéu nghién ctru da di sau vao
van d& nay nhu nghién ctu cta David. W.
Chapman [1], nghién ctru cua Joseph Sia Kee -
Ming tai Malaysia [2], hay nghién ciru ciia Tran
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Van Quy, Cao Hao Thi (2009) [3]... vo1 viée xac
dinh cac yéu té chinh tac dong dén quyét dinh
chon truong cua sinh vién.

Bai viét nay tap trung phan tich cac yéu t6 anh
huong dén quyét dinh chon truong cua sinh vién
truong Pai hoc Cong nghiép Viét Tri. Tu viée ké
thtra cdc mo6 hinh ly thuyét vé lya chon truong dai
hoc, tham khao cac nghién cuu vé md hinh chon
truong Pai hoc, déng thoi tham khao thém mot s6
nghién cuu trude day va danh gia tinh hinh thuc
té tai Viét Nam noi chung va tai trudng Dai hoc
Cong nghi¢p Viét Tri ndi riéng, nghién ctru dua
ra mot s& khuyén nghi nhim ting cuong hoat
dong thu hat nguoi hoc trong thoi gian toi1 cla
Truong Pai hoc Cong nghi¢p Viét Tri.

2. NOI DUNG NGHIEN CUU
2.1. Phén tich 1y thuyét

Nghién ciru téng hop va phan tich cac cong
trinh trong va ngoai nudc nham lam rd khai niém,
dinh nghia va cac yéu t6 lién quan dén van dé
nghién ctru. Két qua phan tich gitp lya chon mo
hinh nghién ctru phtt hop véi bdi canh ctia Truong
Pai hoc Cong nghiép Viét Tri, dong thoi 1am co
s& xay dung bang hoi, thang do, xac dinh bién
quan sat va hd trg phan tich, thao luan két qua.

2.2. Xay dung bang héi

Bang hoi duoc thiét ké nham thu thap thong tin
tir d6i twong khao sat, chuyén héa cac yéu to ly
thuyét (nhu cac ca nhan anh huong; déc dlem
danh tiéng ctia truong hoc; co hoi viée lam, tmyen
thong) thanh nhitng cau hoi cu thé, dé hiéu.
Nghién ctru sir dung thang do Likert 5 mirc do dé
dinh luong cac yéu to anh huong dén quyét dinh
chon truong cua sinh vién Truong Pai hoc Cong
nghiép Viét Tri.

2.3. Phuwong phap chon miu va xic dinh miu
nghién ciru

Phuong phéap chon mau phi x4c suit, thuan tién
duoc st dung dé phu hop v6i diéu kién thuc té khi
tiép can sinh vién. DT li€u dugc thu thdp qua
phiéu khao sat online va giri truc tiép dén sinh
vién hién dang hoc tai truong. Dya trén nguyén
tic phan tich nhan t6 kham pha (EFA), cd mau t6i
thiéu phai dat tur 5-10 lan sb b1en quan sat. Voi
22 bién quan sat, nghién ctru yéu cau tdi thiéu 220
mau, va thyc t& di thu thap dugc sé lwong miu
16n hon tiéu chuan nay, dam bao do tin ciy va tinh
dai dién.
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2.4. Thue hién khio sat

Dbi tuong khao sat bao gdm sinh vién hién
dang hoc tap tir nm nhat dén nam cudi tai truong.
Bang cau hoi duogc thiét ké trén Google Forms,
sau d6 giri link cho sinh vién dé thu thap dir liéu.

2.5. Phan tich dir li¢u

Dir liéu dugc phén tich bang phdn mém SPSS
30, vdi cac budc sau:

Thong ké mo ta: Tom tit dic diém mau khao
sat nhu giéi tinh, dic diém ho khau thuong tra,
dic diém cua truong, Kkét qué hoc luc cép 3 cua
sinh vién.

Kiém dinh d¢ tin cdy cta thang do: Str dung hé
s6 Cronbach’s Alpha dé danh gia do tin cdy va
tinh nhit quan cua cac thang do. Thang do dugc
coi la tin cay khi hé s6 Cronbach’s Alpha dat tur
0,6 tro 1én.

Phén tich nhan t6 kham pha (EFA): Nhom cac
bién quan sat thanh cic nhan t6 cé y nghia, kiém
tra tinh hop 1€ va tinh héi tu cua thang do. Trong
nghién ciru nay, tong phuong sai trich phai dat >
50% va h¢ sb tai nhan t6 > 0,5.

Phan tich h6i quy tuyén tinh: Xac dinh murc do
anh huong cuia cac bién doc 1ap (cac ca nhan anh
huong; dic diém, danh tiéng cua truong hoc; co
hoi viéc lam; truyén thong) dén bién phu thudce
(quyét dinh chon trudng). Hé sé Beta chuin hoa
duogc sir dung dé danh gia mic do tac dong cia
timg yéu td, va R? diéu chinh phai dat > 50% dé
dam bao mo hinh phu hop.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich Iy thuyét

Qua tham khao céc két qua tién nghién ciru két
hop v6i dic diém cia Nha truong, nhém nghién
ctru lya chon va diéu chinh dé phu hop véi bbi
canh cua Truong DPai hoc Cong nghi¢p Vit Tri,
bdn gia thuyét nghién ctru dugc xay dung dé kiém
tra cac yéu t anh huong dén quyét dinh chon
truong cua sinh vién Truong Dai hoc Cong
nghiép Viét Tri la: cadc ca nhan dnh hudng; dac
diém, danh tiéng cua truong hoc; co hdi viéc lam;
truyén théng (Hinh 1).

Cdc cd nhan anh hwéng (AH): Day 1a nhom yéu
t6 lién quan dén su tac dong tur nhimg nguoi co
anh hudng den quyét dinh chon trudng cua sinh
vién. Bao gdm 10i khuyén ctia bd, me; 10i khuyén
cua anh, chi; 101 khuyén cua thay ¢6 chu nhiém
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cap 3; 101 khuyén cua ban be. Cac ca nhén nay c6
thé dua ra 101 khuyén, dinh hudng hodc cung cap
thong tin gitip sinh vién can nhic va dua ra lya
chon phu hop.

Cac ca nhan anh

hudng
H1(+)
Dic diém, danh
tiéng cll'l’la truong H2(+) Quyét dinh
0ocC .
\ Ch(_)n
trudng

H3(+)

[

Co hoi viéc lam

H4(+)

Truyén thong

Hinh 1. M6 hinh nghién ciru dé xudt nghién ciiu

Danh tiéng, dac diém truong hoc (DT): Puoc
hiéu 13 hinh anh, uy tin va thuong hi¢u ma truong
da xay dyng trong xi hoi. Danh tiéng, dic diém
truong hoc dugce danh gia dua trén: thuong hiéu
dao tao; doi ngii gidng vién; chuong trinh dao tao;
co s& vat chat; vi tri dia 1i; muac hoc phi; céac ché
d6 hoc bong va cac chinh sach hd tro tai chinh.
Yéu tb nay tac dong manh mé dén cam nhén cua
sinh vién va gia dinh, dac bi¢t trong viéc so sanh
gitra cac truong dai hoc.

Co hoi viéc lam (VL): Co hoi viéc lam lién
quan dén kha niang tim kiém viéc lam sau khi tét
nghiép ctia sinh vién. Yéu té nay bao gdm: co hoi
viéc 1am sau khi tot nghiép; thu nhap sau khi ra
truong; tbe do tim duoc viée va kha nang thich
nghi v&i cac loai cong viéc khac nhau. Nhiing
truong mang lai co hoi viéc lam tdt thuong thu
hut dugc sy quan tam 16n tir sinh vién.

Truyén théng (TT): Truyén thong 1a cac hoat
dong quang ba hinh anh, chuong trinh dao tao, su
kién va thong tin cua truong dai hoc t4i sinh vién
va x4 hoi. Yéu t6 nay bao gdm viéc st dung cac
kénh truyén thong nhu website, mang xa hoi, bao
chi va cac hoat dong gido duc hudng nghiép.
Truyén thong hiéu qua gitp xay dung nhan thic
tich cuc, tdng cuong sy tin tuong va thu huat sinh
vién lya chon truong dai hoc.

KHOA HQC VA CONG NGHE

3.2. Két qua phan tich dir liéu

Nhom tac gia phan tich Cronbach’s alpha va
nhan t6 kham pha EFA (Exploratory Factor
Analysis) thong qua phan mém xu Iy SPSS 30.

Két qud phan tich Cronbach’s s Alpha cho thay
do tin cdy cua céac thang do cia 4 yéu t6 ban dau
déu 16n hon 0,6. Cu thé, hé s6 Cronbach’s Alpha
cla yéu td: Truyén thong 1a 0,906; Dac diém,
danh tiéng truong hoc 1a 0,850; Céc c4 nhan anh
hudng 13 0,866; Co hoi viée lam 1a 0,878; Quyét
dinh chon truong 1a 0,795. Nhu vay, thang do
thiét ké trong nghién citu co y nghia trong théng
ké, dat hé so tin cdy can thiét va dugc sir dung
trong phan tich nhan t6 kham phé EFA.

Két quad phén tich nhén t6 kham phd EFA

Poi véi cdc yéu té anh hwong (bién doc lap)

Tir két qua phan tich d tin cdy cua thang
do ¢ trén, viéc phan tich nhan td trude tién
duoc tién hanh dua trén 19 bién quan sat cua
cac bién doc 1ap anh hudng dén quyét dinh
chon truvong, phan tich nhan t& kham pha
(EFA)cho cac bién doc 1ap duoc thé hién trong
Bang 1:

Bang 1. KMO va Barlett’s Test cho cdc bién djc ldp

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of
. 0,885
Sampling Adequacy.
Approx. Chi- 10380.982
Square
Bartlett's Test of
Sphericity df 171
Sig. <0,001

Theo Bang 1, KMO = 0,885>0,5: dir li¢u dugc
str dung dé phan tich nhan t6 1a hoan toan phu hop.

Két qua phan tich nhan t6 (EFA) cho thay 19
bién quan sat duoc nhom thanh 4 yéu t6. Phuong
sai trich dat 71,951 > 50%: tir tong phuong sai
trich c6 thé rit ra dugc 4 nhan td gidi thich duogc
71,951% do bién thién cua cac bién quan sat. Gia
tri Eigenvalues = 1,278 >1, dumg lai ¢ yéu t6 thtr
4, giit nguyén 4 yéu t6 nhu ban dau.
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Vi thé, két qua EFA thang do bién doc lap dugc
chap nhan.

Déi véi yéu té quyét dinh chon trwong (bién
phu thudce)

Két qua phén tich nhan t6 kham pha cua bién
phu thudc thé hién ¢ Bang 2:

Bang 2. KMO va Barlett’s Test cho bién phu thuoc

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of
. 0,582

Sampling Adequacy.
Approx. Chi- 573,564
Square
Bartlett's Test of df 3
Sphericity

Sig. 0,000

Theo Bang 2, KMO =0,582 > 0,5: dit li¢u dugc
str dung dé phan tich nhan t6 1a hoan toan phu hop.

Két qua phan tich nhan t6 (EFA) cho thay 3
bién quan sat duoc nhém thanh 1 nhan td.
Phuong sai trich dat 70,959% > 50% tai
eigenvalue = 2,129 > 1. Vi thé, két qua EFA
thang do bién phu thudc duoc chép nhan.

Két lugn vé EFA

Sau khi tién hanh phan tich nhan t kham pha,
cho thdy c6 4 nhom yéu té doc 1ap véi 19 bién
quan sat, mot yéu td phu thudc 1a quyét dinh chon
truong voi 3 bién quan sat déu dat gia tri hoi tu va
gia tri phan biét chip nhan dugc, nén cac nhom
nhén t6 nay s& dugc tiép tuc dua vao nghién ciu.
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Nhu vdy so voi md hinh ban dau, sau khi tién
hanh phan tich nhan t6 khdm pha thi m6é hinh méi
khong c6 su thay doi so vdi ban dau.

Két qud phan tich twong quan

Két qua kiém tra hé twong quan giira cac bién
doc lap voi nhau va gitra ching voi bién phu thudc
cho thay, hé sb tuong quan gitra blen phu thuce
va chc bién doc lap lan lugt voi yéu tb Truyén
thong (TT) 13 0,558; véi yéu té Pic diém, danh
tiéng truong hoc (DT) 14 0,582; v6i yéu td Cac ca
nhan anh hudng (AH) 13 0,884 va v6i yéu td viéc
lam (VL) 1a 0,737 va déu c6 Sig. < 0,001 ching
to cac bién c6 mdi twong quan chit ch& voinhau.
Nghia 13, cac bién doc 1ap c6 nhiéu kha ning giai
thich cho bién phu thudc, dong thoi it ¢ kha ning
xay ra hién tugng da cong tuyén. Vi thé, nhom tac
gia du doan mo hinh hoi quy boi c6 dang nhu sau
(Bang 3): QD = Bo + BiTT + B.DT + BsAH +
BaVL+ e;

Hé s6 xac dinh boi hiéu chinh (Adjusted R
square) bang 0,836, nhu vy mo hinh giai thich
duogc 83,6% anh hudng cia cac yéu td dén quyét
dinh chon trudng cua sinh vién Truong Pai hoc
Cong nghiép Viét Tri.

Theo Bang 3, Bién AH (Céac ca nhan anh
hudng) c6 mirc y nghia 1a 0,065 16n hon 0,05 nén
loai ra khoi mo hinh.

+ Gia tri Sig cua yéu t6 Pic diém, danh tiéng
truong hoc < 0,05 do d6 c6 thé chap nhan gia
thuyét H2. Nhu vdy c6 thé khing dinh “Dic diém,
danh tiéng truong hoc” c6 su tdc dong tich cuc
dén cac quyét dinh chon truong Pai hoc cua sinh
vién Truong Pai hoc Cong nghiép Viét Tri.

Bang 3. Cdc thong sé thong ké ciia tirng bién trong mé hinh hoi qui bgi

H¢ s6 hoi qui chwa| Hé s6 hdi qui £ A A £
2 . 2 . . Thong ké cong tuyén
chuan hoa chuan hod | Kidm | Micy
Mo hinh . ~ P
Std. dinh t | nghia . | H¢ s6 phéng dai
B Beta Dungsai| ° .
Error phuong sai
(Constant) | 0,345 0,306 1,096 | 0,274
DT 0,233 0,055 0,119 2,239 | 0,026 0,718 1,392
1 TT 0,429 0,049 0,378 8,776 | <0,001 | 0,204 1,899
AH -0,077 | 0,045 -0,091 -1,922 | 0,065 0,898 1,114
VL 0,667 0,024 0,692 7,339 | <0,001 | 0,593 1,688
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+ Gi4 tri Sig cua yéu t6 co hoi viée 1am < 0,05
do d6 c6 thé chdp nhan gia thuyét H3. Nhu vay
c¢6 thé khang dinh “Co hoi viéc lam” c6 sy tac
dong tich cuc dén cac quyét dinh chon truong Pai
hoc cua sinh vién Truong Pai hoc Cong nghiép
Viét Tri.

+ Gia tri Sig ctia yéu t6 Truyén thong < 0,05
do d6 c6 thé chap nhan gia thuyét H4. Nhu vay
c6 thé khang dinh “Truyén théng” c6 su tac dong
tich cuc dén cac quyét dinh chon truong Pai hoc
cua sinh vién Truong Dai hoc Cong nghiép Viét
Tri.

Céac bién doc 1ap c6 hé s6 Beta chuin hoa véi
mirc y nghia nho hon 0,05 1a: TT (Truyén thong)
c6 B =0,378; DT (Pic diém, danh tiéng trudng
hoc) ¢6 B =0,119; VL (Co héi viée lam) c6 =
0,692. Chung ta thiy rang h¢ sé Beta chuan hoa
theo thtr tw 1a VL > TT > DT. Tur d6 c6 thé két
luan réng “Co hoi viéc lam” la yéu td co anh
huéng quan trong nhit dén quyét dinh chon
truong Pai hoc cua sinh vién Truong Pai hoc
Cong nghiép Viét Tri. Hé s6 VIF cua cac bién déu
nho hon 2 (VIF < 2): cho thiy van dé da cong
tuyén khong anh hudng dang ké dén két qua hoi
quy.

Sau khi phan tich hdi quy, kiém dinh cac gia
thuyét c6 két luan nhu sau:

HI: Cac ca nhan anh huong c6 anh huong
cung chiéu dén quyét dinh chon trudng cua sinh
vién. (+) — Bac bo.

H2: Pic diém, danh tiéng truong Pai hoc
c6 anh huong cung chiéu dén quyét dinh chon
truong cua sinh vién (+) — Chap nhan.

~H3:Cohdiviéc lam c¢6 anh huong cung chiéu
dén quyét dinh chon truong cua sinh vién. (+) —
Chéap nhan.

 H4: Tmyén thong c6 anh huéng cing chiéu
dén quyét dinh chon trudng cua sinh vién. (+) —
Chap nhéan.

Pong thoi, moé hinh hdi quy vé quyét dinh
chon truong cua sinh vién dugc xac dinh nhu sau:

QD = 0,345+ 0,667VL + 0,429TT + 0,233DT
4. KET LUAN

Qua két qua nghién ctru, nhom tac gia dua ra
mot s6 khuyén nghi nham tang cuong hoat dong
thu hat nguoi hoc trong thoi gian téi cia Truong
DPai hoc Cong nghi¢p Viét Tri nhu sau:
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Thir nhat, tang co hoi viéc 1am cho sinh vién
sau khi tot nghiép bang cach két hop chat ché véi
doanh nghiép dé xay dung chwong trinh — gido
trinh dao tao phu hop véi thuc tién, han ché yéu
cau dao tao lai sau tuyén dung.

Thir hai, ting hiéu qua truyén thong thong qua
viéc x@y dung trang thong tin dién t chuyén
nghiép, hd tro tdi da cho hoc sinh, sinh vién khi
can thiét; cha trong xay dung va thyc hién cac
hoat dong truyén thong ca vé ndi dung va cach
thirc tiép can.

Thir ba, nang cao dic diém, danh tiéng ctia Nha
truong thong qua viée tao lién két chat ché giira
cuu sinh vién, sinh vién va Nha trudong; nang cao
trinh d6 d6i ngil giang vién, khong ngimg d6i mai
phuong phap giang day, phuong phap danh gia
két qua hoc tap theo hudng phat trién ning luc ty
hoc, tu nghién ciru va lam viéc theo nhom cua
sinh vién.

Loi cdm on

Cong trinh nay duoc thyc hién voi su hd tro vé
kinh phi ciia dé tai cip Truong Pai hoc Cong
nghiép Viét Tri.
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Toém tit:

Nghién ctru phan tich anh hudng ctia viéc 1am thém dén két qua hoc tap cia sinh vién Truong Dai hoc
Cong nghiép Viét Tri théng qua khao sat 287 sinh vién va phuong phap hdi quy tuyén tinh. Két qua cho
théy sau yéu td bao gém thoi gian lam thém, loai hinh cong viéc, mirc do ap luc, kha ndng can béng thoti
gian, tinh linh hoat cong viéc va su hd trg tir Nha truong déu co tac dong tich cuc dén két qua hoc tap,
v6i mirc d6 khac nhau. Mirc d6 ap luc cong viée co anh huéng manh nhat (B = 0,218), tiép dén 1a kha
nang can b::ing thoi gian va ho tro tir Nha tm’(‘)’ng (B =0,187). Thoi gian lam thém (B = 0,179), tinh linh
hoat cong viée (B = 0,166) va loai hinh cong viée (B = 0,137) cling ghi nhan tac dong tich cuc. Nghién
clru cung d3 chi ra rang sinh vién 1am thém dudi 20 gio/tudn van duy tri két qua hoc tap t6t, ddng thoi cac
cong viée phu hop chuyén nganh, ky nang quan 1y thoi gian t6t va ap lyc 6 mirc d§ hop 1y la nhiing yéu
t6 ho tro két qua hoc tap. Trén co so két qua nghién clru da dé xuét cac giai phap nham nang cao kha nang
can bang hoc tap va lam thém cho sinh vién, bao gdm dao tao k¥ ning quan 1y thoi gian, tu véan dinh
huong viée 1am thém phu hop, tang cuong cac chinh sach hd tro tir Nha truong va khuyén nghi sinh vién
khong 1am thém quéa 20 gid mdi tuan.

Tir khéa: Két qua hoc tap, Viéc lam thém, Truong Dai hoc Cong nghiép Viét Tri, Sinh vién.

THE IMPACT OF PART-TIME WORK ON THE ACADEMIC RESULTS OF
STUDENTS AT VIET TRI UNIVERSITY OF INDUSTRY

Abstract:

This study analyzes the impact of part-time employment on the academic performance of students at Viet Tri University
of Industry, utilizing survey data from 287 students and linear regression analysis. The findings reveal that six factors—
working hours, job type, stress level, time management ability, job flexibility, and institutional support—positively influence
academic performance to varying degrees. Among these, stress level exerts the strongest impact (f = 0.218), followed by time
management ability and institutional support (f = 0.187). Working hours (B = 0.179), job flexibility (f = 0.166), and job type
(B =0.137) also demonstrate positive effects.The study further indicates that students working fewer than 20 hours per week
tend to maintain better academic outcomes. Moreover, part-time jobs relevant to students' fields of study, effective time
management skills, and moderate levels of work-related stress contribute significantly to academic success. Based on these
results, the study proposes several recommendations to enhance students' ability to balance study and work, including training
in time management skills, career counseling to align part-time jobs with academic majors, strengthening institutional support
policies, and advising students to limit their part-time work to no more than 20 hours per week.

Keywords: Academic results, Part time jobs, Viet Tri University of Industry, Student.

1. GIOI THIEU tich cuc nhu ting k¥ ning quan ly thoi gian, hd
trg tai chinh va tich liiy kinh nghiém thyuc té, gop
phan cai thién két qua hoc tap [1, 2]. Nguoc lai,
cac nghién ciru khac cho rang lam thém qua nhidu
gio lai gy cang thiang, giam kha ning tap trung,
lam suy giam thanh tich hoc tap [3, 4]. Bén canh
yéu té thoi gian, loai hinh cong viéc cing dong
vai tro quan trong. Mot 5O nghién ctru cung nhin
manh rang nhiing céng viéc lién quan dén chuyén
nganh hoc ¢ thé gitp sinh vién phat trién k§ nang

Trong bdi canh ngdy cang nhiéu sinh vién
tham gia vao cac hoat dong lam thém trong thoi
gian hoc dai hoc, viéc nghién ctru tac dong cua
hoat dong nay dén két qua hoc tap trd thanh mot
chi1 @& thu hit sy quan tim 16n tir cic nha nghién
ctru trong va ngoai nudc. Cac nghién ctru trude
day da dua ra nhiig két qua khong théng nhét.
Mot s6 nghién ctru chi ra rang viéc lam thém dudi
15-20 gid/tuan c6 thé mang lai nhiing tic dong
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nghé nghiép, qua d6 hd trg qua trinh hoc tap [5,6].
Ngoai ra, kha ning cin bang thoi gian va sy hd
tro tr nha truong cling dugc ching minh la nhitng
yéu t6 lam giam tac dong tiéu cuc cua viéc lam
thém dbi véi két qua hoc tap [7, 8]. Mic du da ¢
nhiéu cong trinh nghién ctlru, song tai Vi¢t Nam,
dac biét ¢ cac truong dai hoc theo dinh hudng ting
dung nhu Truong Pai hoc Cong nghiép Viét Tri,
nhitng nghién ciru chuyén sau vé chii dé nay con
han ché. Do dé, nghién ctru nay nham danh gia
toan dién anh hudng cia viée di 1am thém dén két
qua hoc tap cua sinh vién Truong Pai hoc Cong
nghiép Viét Tri, tir 46 d& xuét cac giai phap thiét
thuc gitp sinh vién can bang hiéu qua giita viéc
hoc va lam thém.
2. NOI DUNG NGHIEN CUU
Mo hinh nghién ciru

Qua phén tich cdc md hinh nghién ctru: thuyét
quan 1y thoi gian, thuyét dong luc ty quyét, méd
hinh cén bang giita cong viéc va hoc tap va cac
dic diém cua sinh vién truong Pai hoc Cong
nghiép Viét Tri, 6 yéu td duge dé xuat dé phan
tich anh hudng cia di 1am thém dén két qua hoc
tap cua sinh vién.

Thoi gian 1am thém: Phan anh s6 gid ma sinh
vién danh cho cong viéc lam thém ngoai gid chinh
khoa.

Loai hinh cong viéc: La cac cong viéc sinh
vién lam thém c6 thé lién quan hodc khong lién
quan dén chuyén nganh, cong viéc ¢ dinh hodc
linh hoat.

Mirc d6 ap lyc: La cam giac cang thang, lo au
ma sinh vién gdp phai do can bang gitra cong viéc
lam thém va hoc tap.

Kha nang can bang thoi gian: La kha ning

quan 1y va sip xép thoi gian hiéu qua giita viéc
hoc va di lam.

Tinh linh hoat cong viéc: Dé cap dén kha ning
di€u chinh lich 1am viéc sao cho khong anh huong
nhiéu dén viéc hoc.

HJ tro tir Nha trudng: bao gdm céc chinh sach,
chuong trinh ho trg tai chinh, tu van hudng
nghiép, va linh hoat trong viéc sap x€p lich hoc.

Két qua hoc tap: La murc d6 dat duoc cua sinh
vién trong qua trinh hoc tap, thuong dugc do
luong thong qua diém sd, kha nang tiép thu kién
thirc va céac chi sd danh gia khac.

| Theri gian B thém ;,

| Logi hinh eong wige :

Hi+
— Ha- ™o r—
| Mine didp e i * Kt qud hige Hp
Ht=" 3
| Khit nng cdo bing vé thél | iy
Hs+

| T“.E.nt.l. |iI;5-l..|.'IIJ§I'I ma i;-l:;l.‘lg w-lt?l..

| HE tro tir N truimg

Hinh 1. M6 hinh nghién ciru dé xudt nghién ciru

Sau gia thuyét nghién ctru dugc xay dung dé
ki€ém tra mirc d§ anh huong cua di 1am thém dén
két qua hoc tap cua sinh vién do la:

H1: Thoi gian 1am thém va két qué hoc tap ¢6
quan h¢ ngugc chiéu hay thoi gian [am thém cang
nhicu, két qua hoc tdp cang gidm va nguoc lai
(H1-).

H2: Loai hinh cong viéc va két qua hoc tap co
quan h¢ thuan chiéu hay cong viéc lién quan dén
chuyén nganh hoc hoic yéu cau ky ning tu duy
cao s& hd tro tich cuc cho viéc hoc (H2+).

H3: Ap luc cong viée va két qua hoc tap co
quan hé nguoc chiéu hay ap luc cong viéc cao s&
lam giam két qua hoc tap (H3-).

H4: Kha ning can bang tot vé thoi gian ¢6 quan
hé thuan chiéu véi két qua hoc tap hay kha ning
cén bang thoi gian t6t s& gitp sinh vién duy tri két
qua hoc tap (H4+).

H5: Cong viée linh hoat cao c6 quan h¢ thuin
chiéu véi két qua hoc tap hay cong viée cang linh
hoat gitip sinh vién dé dang sip xép thoi gian hoc
tap, tir 6 cai thién két qua hoc tap (H5+).

H6: Su h tro tir Nha truong cd quan hé thudn
chiéu véi két qua hoc tap hay ho trg tir nha truong
giup giam ap luc tai chinh va thoi gian, tr d6 cai
thién két qua hoc tap (H6+).

MAu nghién ctru

Nghién ciru st dung phuong phap chon mau
phi xéc suit, thuan tién, phu hop voi diéu kién
thuc té khi tiép can sinh vién. Dir liéu dugc thu
thap thong qua viéc sir dung phiéu khao sét online
va truc tiép guri dén d6i twong khao sat 1a cac sinh
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vién dang hoc tap tai Nha truong. Dua trén
nguyén tac khi thuc hién phén tich nhan t6 kham
pha (EFA) can tbi thiéu 5-10 lan sb lwong bién
quan sat [9]. Trong nghién ctru nay, véi 35 bién
quan sat, c& mau 35x5=175 1a tbi thiéu dé dam
bao do tin cdy va tinh dai dién, do d6 sb luong
méu ciia nghién ctru 14 287 dat yéu cau.

3. KET QUA VA THAO LUAN

3.1. Xac dinh céc yéu té va mirc d9 anh huéng
ciia cac yéu t6 di lam thém dén két qua hoc tap
ciia sinh vién

Ket qua phan tich do tin cy cua thang do bang
hé sb Cronbach’s Alpha cho thiy ca 6 yéu t6 cla
viéc di lam thém cua sinh vién va yéu t6 két qua
hoc tap déu co hé sd Cronbach’s Alpha 16n hon
0,6. Pidu nay khing dinh thang do duoc thiét ké
trong nghién ctru 1 dang tin ciy va dat yéu cau vé
théng ké. Cu thé, hé sd Cronbach’s Alpha cua
ting nhan t6 nhu sau: Thoi gian lam thém: 0,880;
Loai hinh cong viéc: 0,919; Murc do ap luc: 0,910;
Kha niang can bang thoi gian: 0,896; Tinh linh
hoat cta cong viée: 0,925; Hb tro tir Nha truong:
0,737 ; Két qua hoc tap : 0,632. Nhu vay, ca 6 yéu
t6 doc 1ap va 1 yéu té phy thudc déu dam bao do
tin cdy va duoc st dung dé thyc hién phan tich
nhan t6 kham pha (EFA) ¢ cac budc tiép theo.

Két qua phan tich EFA

(1) Béi v6i bién doc 1ap: Két qua kiém dinh:
Hé s6 KMO dat 0,910 (> 0,5), cho thiy di liéu
phtt hop dé thuc hién EFA; Kiém dinh Bartlett co
sig. = 0,000 (< 0,05), khang dinh sy tuong quan

gilia cac bién quan sat; Két qua phén tich EFA: 29
bién quan sat cua 6 nhan td doc lap dugc nhom

KHOA HQC VA CONG NGHE

thanh 6 thanh phan tai gi tri Eigenvalues = 1,386;
Téng phuong sai trich dat 67,344% (> 50%), phan
anh cac nhan t6 di giai thich duoc phan 16n bién
thién trong dir licu; Hé s6 tai nhan to cua tat ca 29
bién quan sat déu 16n hon 0,3, khong c¢6 bién quan
sat nao bi loai bo.

Két luan: Cac bién quan sat duoc nhom thanh
6 nhan t6 doc l1ap, dam bao gia tri théng ké. Cac
nhan té nay s€ dugc tinh diém nhan td dai dién va
st dung trong cac budc phan tich tiép theo.

(2) Béi voi bién phu thude: Két qua kiém dinh:
Hé s6 KMO dat 0,780 (> 0,5), xac nhan dir li¢u
phtl hop cho phan tich EFA; Kiém dinh Bartlett
c6 sig. = 0,000 (< 0,05), thé hién sy twong quan
giita cac bién quan sat. khong c6 bién nao bi loai;
Téng phuong sai trich dat 59,609% (> 50%), cho
thiy nhan t6 phu thudc di giai thich dugc phan
16n bién thién trong dir li€u; Két luan: Cac bién
quan sat cia nhan t6 “Két qua hoc tap” duoc
nhom thanh mot thanh phan duy nhét va dat yéu
cau vé thong ké. Piém nhén t6 dai dién s& dugc
tinh toan va sir dung trong cac budc phén tich tiép
theo. Tom lai: Két qua phan tich do tin ciy va
nhan t6 kham pha (EFA) cho thay thang do dugc
sur dung trong nghién ctru 1a phu hop va dam bao
d6 tin cdy. Tat ca cac nhan td, bao gom nhén to
doc 1ap va phu thudc, deu dap Gmg yéu cau vé
thdng ké, 1a co so dé tiép tiép tuc thuc hién cac
budc phan tich nang cao nhu hodi quy tuyén tinh
va kiém dinh gia thuyét.

Két qua phan tich héi quy:

Phan tich hoi quy dugc thuc hién nham xem
xét muc d§ anh huong cua vige di lam thém dén

Bang 1. Hé 56 hoi qui

Hé s6 hoi qui chuwa| Hé s6 hoi qui A £
2 . 2 . . Thong ké cong tuyén
chuan hoa chuan hod | Kiém | Mucy
Mo hinh . ~ :
Std. dinh t | nghia . | H¢ so phéng dai
B Beta Dung sai .
Error phwong sai
(Constant) | -0,130 | 0,191 -0,680 | 0,497
TG 0,170 0,047 0,179 3,587 | 0,000 0,521 1,920
Ccv 0,138 0,048 0,137 2,876 | 0,004 0,571 1,751
1 AL 0,190 0,042 0,218 4,564 | 0,000 0,566 1,767
CB 0,164 0,039 0,187 4,187 | 0,000 0,648 1,543
LH 0,156 0,042 0,166 3,712 | 0,000 0,642 1,557
HT 0,181 0,044 0,187 4,147 | 0,000 0,633 1,581
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két qua hoc tap ciia sinh vién truong Dai hoc Cong

nghiép Viét Tri. Hé s6 R2 = 0,638 va hé sb R =
0,630; nhu vdy mo hinh gidi thich dugc 63,0%
anh hudng cua viée di 1am thém dén két qua hoc
tap cua sinh vién truong Dai hoc Cong nghiép
Viét Tri. Hé sb Durbin- watson = 1,955 (ndm
trong khoang 1-3) do d6 mo hinh khoéng co tu
tuong quan. Thong ké F = 82,239 ¢6 Sig. = 0.000
<0,5 md hinh hdi qui ¢6 nghia.

Hé s6 phong dai phwong sai VIF cia cac bién
doc lap déu nho hon 2 do d6 khong xay ra hién
tuong da cong tuyén gitra cac bién ddc 1ap.

Céc bién Thoi gian 1am thém (TG), Loai hinh
cong vi¢e (CV), Muc do ap luc (AL), Kha nang
can bang thoi gian (CB), Tinh linh hoat trong
cong viéc (LH), HS trg tir Nha truong (HT) déu
c6 sig. <0,05 nén moi quan hé giita cac bién doc
1ap nay va bién phu thudc Két qua hoc tap cua
sinh vién c6 y nghia thong ké, hay véi do tin cay
95% cac bién doc 1ap nay déu anh huong dén bién
phu thudc Két qua hoc tap va md hinh hoi quy sé
c6 dang: Két qua hoc tap = 0,179 Thoi gian lam
thém + 0,137 Loai hinh cong viéc + 0,218 Muc
do6 ap luc + 0,187 Kha ning can bang thoi gian +
0,166 Tinh linh hoat ctia cong viéc + 0,187 Hb trg
tir Nha truong. Két qua kiém dinh gid thuyét thong
ké: Thoi gian 1am thém c6 hé s6 beta chuan hoa =
0,179>0 cho théy thoi gian lam thém c6 tac dong
tich cuc dén két qua hoc tap, két qua nay khong
phu hop voi gia thuyét ban dau, bac bo gia thuyét
H1. Két qua nay c6 su twong dong véi | nghién clru
ctia Mortimer va cac cong sy (2003) vé anh hudng
cia viéc 1am thém dén két qua hoc tap cua hoc

KHOA HQC VA CONG NGHE

Loai hinh cong viéc c6 hé s6 beta chuin hoa =
0,137>0 cho thay loai hinh cong viéc c6 tac dong
tich cuc dén két qua hoc tap, két qua nay phu hop
vé6i gia thuyét ban dau, chap nhan gia thuyét H2.

Miuc d6 ap luc c6 hé s6 beta chuin hoa =
0,218>0 cho thay murc do ap luc c6 tac dong tich
cuc dén két qua hoc tap, két qua nay khéng phu
hop véi gia thuyét ban dau, bac bo gia thuyét H3.

Kha ning can bang thoi gian c6 hé s beta
chuén hoa = 0,187>0 cho thay kha ning cin bang
thoi gian ¢6 tac dong tich cuc dén két qua hoc tap,
két qua nay phu hop véi gia thuyét ban dau, chap
nhan gia thuyét H4.

Tinh linh hoat trong céng vi¢c c6 hé sb beta
chuan hoa = 0,166>0 cho thy tinh linh hoat trong
cong viéc co tac dong tich cuc dén két qua hoc
tap, két qua nay phu hop véi gia thuyét ban dau,
chap nhan gia thuyét H5.

Hb tro tir Nha trudong c6 hé s6 beta chuan hoa
= 0,187>0 cho thdy hd trg tir Nha truong cb téc
dong tich cuc dén két qua hoc tap, két qua nay phu
hop v6i gia thuyét ban dau, chip nhan gia thuyét
He.

Két qua kiém dinh anh hudng cta viée di lam
thém dén két qua hoc tap cia sinh vién Truong
Dai hoc Cong nghi¢p Viét Tri

Can ctr vao két qua hoi qui, co 6 yéu té dugc
kiém dinh dé xac dinh mic d anh hudng cia di
lam thém dén két qua hoc tap cua sinh vién.

3.2. Anh huéng ciia thoi gian 1am thém dén két
qua hoc tap

Bang 2. Anh hudng ciia thoi gian lam thém dén két qua hoc tdp

Két qua hoc tap
, Téng
Gidi | % | Kha | % | 7| oy | véu | % | Kém
binh

Duéi 10 gi(‘Y/tu?m 2 4% | 30 |57%| 21 140%| O 0% 0 53
Thot gian [, A

. R Tur 10 — 20 gio/tuan 1 1% | 55 |53%| 44 |42%| 4 4% 0 104
lam thém i

Trén 20 gio/tuan 0 0% [ 31 |24%| 78 [60%]| 21 [16%]| O 130

sinh trung hoc, viéc 1am thém c6 thé tac dong tiéu
cuc néu sinh vién 1am viéc qua nhiéu gio, nhung
ciing c6 thé gitip cai thién ky nang quan ly thoi
gian va ting hiéu suét hoc tdp néu can bang hop

1y [4].

Béng 2 cho thiy sy lién hé giita thoi gian lam
thém va két qua hoc tdp. Nhém sinh vién lam
thém dudi 10 gi(‘y/tuﬁn, 61% sinh vién dat két qua
hoc tap tur loai kha trd 1én (4% gi6i, 57% kha), va
khong c6 sinh vién nao bi xép loai yéu. Nhom lam
thém tir 10-20 gid/tuan, ty 18 sinh vién dat kha trd
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1én van chiém ty 1é cao (54%), nhung ty 1¢ yéu da
bat dau xuat hién (4%). Nhom lam thém trén 20
gi(‘)’/tuén, chi 24% sinh vién dat loai kha, khong c6
sinh vién gioi, trong khi ty 1& trung binh va yéu
1én dén 76% (60% trung binh va 16% yéu). Két
qua kiém dinh Chi-Square cho thiy c6 su khac
biét c6 ¥ nghia thong ké gitra cac nhom veé két qua
hoc tap theo thoi gian lam thém (y? = 42,105, df =
6, Sig. = 0.000). Diéu nay khang dinh rang thoi
gian lam thém c6 anh hudng rd rét dén két qua
hoc tap. Cu thé, sinh vién 1am thém nhiéu hon 20
gid/tuan c6 xu hudng dat két qua hoc tap thap hon
50 v6i cac nhom con lai. Két qua chi ra rang viéc
kiém so4t thoi gian 1am thém dudi 20 gid/tuan co
thé gitp sinh vién duy tri két qua hoc tap t6t hon.

3.3. Anh hwéng ciaia loai hinh cong viéc 1am
thém dén két qua hoc tap

viéc lam thém trong cong viéc lién quan hay
khéng lién quan dén chuyén nganh chua thé hién
tac dong rd rang dén két qua hoc tap cia sinh vién
trong mau khao sat.

3.4. Anh huéng cia mirc @9 ap lue cong viée
lam thém deén két qua hoc tap ciaa sinh vién

Dé danh gia tac dong cia mirc d6 ap luc cong
viéc lam thém dén két qua hoc tap, nghién ctru
tién hanh phan tich bang chéo giita bién "Ap luc
cong viéc" va "Két qua hoc tap", két hop véi kiém
dinh Chi-Square.

Két qua bang 4 cho thiy: Nhom sinh vién cam
théy chiu 4p lyc tir cong viéc l[am thém, ty 1¢ dat
loai kha 1a 32,3%, ty 18 trung binh chiém téi
58,7% va ty 1& yéu 1a 9%, khong c6 sinh vién nao
dat loai gioi. Nguogc lai, & nhom sinh vién khong

Bang 3. Anh hwong cua logi hinh cong viéc dén két qud hoc tap

Két qua hoc tap
. Tong
Gioi | % | Kha | % [L7""8 o, [véu| % |Kém
binh

Lien quan dén 2 | 2% | 34 [347%| 56 |57.1%| 6 |6.1%| 0 | 98
Loai hinh chuyén mon dao tao
cOng viéc A A A

S VI |Khong lién quanden) ) g 5o/l o5 143400 87 |46.0%| 19 |10.1%] 0 | 189
chuyén mon dao tao

Két qua bang 3 cho thay: O nhom sinh vién lam
cong viée c6 lién quan dén chuyén nganh, ty 1¢ dat
loai kha va gioi la 36,7% (2,0% gioi va 34,7%
kha), trong khi ty 1¢ trung binh va yéu chiém
63,2%. Poi voi nhom lam cong viéc khong lién
quan dén chuyén nganh, ty I¢ sinh vién dat loai
kha va gioi cao hon (43,9%), tuy nhién ty 1€ sinh
vién yéu ciing cao hon (10,1% so v&i 6,1%). Tuy
nhién, két qua kiém dinh Pearson Chi-Square cho
thdy khong c6 su khac biét c6 ¥ nghia thong ké
giita loai hinh cong viéc va két qua hoc tap (*(3)
=5,361;p=0,147>0,05). Diéu nay cho thiy rang

cam nhan ap lyc cong viéc, ty 1€ sinh vién dat loai
kha cao hon dang ké (50%), ty 18 gioi dat 2,3%,
trong khi ty 18 trung binh va yéu lan luot 1 39,4%
va 8,3%. Két qua kiém dinh Chi-Square xac nhin
¢6 su khac biét c6 ¥ nghia thong ké vé két qua hoc
tap gilra hai nhom sinh vién (y*> = 14,453; df = 3;

Sig. = 0,002 < 0,05). Piéu nay cho thay miurc do
ap luc cong viéc ¢ lién quan dang ké dén két qua
hoc tap. Cu thé, sinh vién khong chiu ap luc cong
viéc c6 xu huéng dat két qua hoc tap cao hon so
v61 nhiing sinh vién thuong xuyén chiu ap luc tir
cong viéc lam thém. Nhu vay, dp luc cong viée

Bang 4. Anh hiong ciia ap luc cong viéc dén két qua hoc tip

Két qua hoc tap
Trung 1 Téng
Gidi| % |Kha| % [, % |Yéu| % |Kém

binh
, Cé 4p luc 0 | 0% | 50 [32,3%| 91 |58,7%| 14 | 9% | 0 | 155
Ap luc
CONEVICC IKkhong co apluc| 3 |23% | 66 | 50% | 92 [39.4%| 11 |83%| 0 | 132
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duoc xac dinh 1a mot yéu to quan trong cin duoc
kiém soat dé hd tro sinh vién duy tri két qua hoc
tap tot trong qua trinh vira hoc vira lam.

3.5. Anh huwéng kha niing cin bang thoi gian
(k¥ ning quan 1y thoi gian) dén két qua hoc tap
cua sinh vién.

binh cao hon (56,6%). Két qua kiém dinh Pearson
Chi-Square cho thdy khong cé su khac biét ¢ ¥
nghia théng ké gitra tinh linh hoat cong viéc va
két qua hoc tap (x(3) = 6,131; p = 0,105 > 0,05).
Diéu nay cho thiy mic du xu hudng sinh vién lam
viéc trong moi trudong linh hoat dat két qua hoc

Bang 5. Anh huong ciia kha néing cdn bang vé thoi gian két quad hoc tip

Két qua hoc tap
, Téong
Gioi | % |Kna| % |17 o | véu| % |Kém
binh
Can bang dugc 0 0 o o
Khaning | thai sran 2 [1,7% | 57 |47.5%| 50 [41,7%| 11 [92%| 0 | 120
can bang - —
thoi gian [Khongcanbang| o b0 5o |35 30l 93 (5579 14 |8.4%| 0 | 167
duogc thoi gian

Két qua Bang 5 phan phdi cho thiy: O nhom
sinh vién can bang dugc thoi gian, ty 18 dat loai
kha va gioi 14 49,2% (1,7% gioi va 47,5% kha), ty
1¢ trung binh 1a 41,7%. O nhém sinh vién khong
can bang dugc thoi gian, ty 1& dat kha va gioi thap
hon (35,9%), va ty 1¢ trung binh cao hon (55,7%).
Két qua kiém dinh Pearson Chi- Square cho thay
khong c6 su khac biét ¢6 ¥ nghia thong ké giita
kha ning can bang thoi gian va két qua hoc tap
((3) = 6,125; p = 0,106 > 0,05). Diéu nay cho
thiy ky ning quan 1y thoi gian, mac du ¢6 xu
huéng lién quan dén két qua hoc tap t6t hon,
nhung chua di manh dé xac nhan anh hudng 1o
rét vé mat thong ké trong mau khao sat.

3.6. Anh hwéng cia tinh linh hoat trong cong
viéc den ket qua hoc tap caa sinh vién

Két qua Bang 6 thong ké cho thiy: O nhom
sinh vién lam cong viéc ¢ tinh linh hoat, ty 1¢ dat
loai khé va gidi dat 48,2% (1,5% gidi va 46,7%
kha), ty 1¢ trung binh 1 42,2%. O nhom sinh vién
lam cong viéc khong linh hoat, ty 1€ dat loai kha
va gioi thap hon (35,6%), trong khi ty 1& trung

tap tdt hon, tuy nhién sy khéc biét chua di manh
de khang dinh vé mat thong ké.

3.7. Anh hwéng su hd trg tir Nha trwong déi
v6i cong viéc lam thém cta sinh vién dén két
qua hoc tap.

Anh huong sy hd tro tir Nha truong ddi véi
cong viéc lam thém cua sinh vién dén két qua hoc
tap dugc chia lam 3 nhoém: HH trg vé viéc lam, hd
tro vé thoi gian biéu, cac hd tro khac. Két qua
phéan tich Anova nhu sau:

Kiém dinh dong nhit phuong sai (Levene's
test) co6 F = 13,254 va sig. = 0,000 cho thiy
phuong sai khong dong nhat giita cac nhom. Sir
dung Anova vo1 hi¢u chinh Welch c6 Sig. = 0,011
cho thay c6 su khac biét trung binh két qua hoc
tap gitta cac nhom sinh vién di lam thém voi sy
hd trg khac nhau tir phia Nha trudng.

4. KET LUAN

Nghién ctru da cung cép cai nhin toan dién vé
tac dong cua vi¢c di lam thém dén két qua hoc tap
cua sinh vién Truong DPai hoc Cong nghiép Viét

Bang 6. Anh hudng ciia tinh linh hoat trong céng viéc dén két qua hoc tdp

Két qua hoc tap
, Tong
Gioi| % |Khi| % |28 o, | Yéu | % | Kém
binh
Céng viée linh . . . .

Tinh linh o 2 | 15%| 63 |46,7% | 57 [422%| 13 [9,6%| 0 | 135
hoat trong ——————

cong vige [COng viec khongl -t 201 53 | 34900 | 86 [s6.6%| 12 [7.0% 0 | 152
linh hoat
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Tri. Két qua cho thdy viéc lam thém khong hoan
toan gy anh huong tiéu cuc dén két qua hoc tap,
ma ngugc lai, ¢6 the giup sinh vién tich lay kinh
nghiém thuc té néu biét cach lua chon cong viéc
phu hop va quan 1y thoi gian hiéu qua.

Mot sb giai phap giup sinh vién di lam thém
Van duy tri két qua hoc tap tét: Pao tao sinh vién
vé ky nang quan ly thoi gian, lap ké hoach,
khuyén khich sinh vién 4p dung cac phuong phap
quan 1y thoi gian dé dam bao sip xép viéc lam
thém va lich hoc mot cach linh hoat va khoa hoc.
Nha truong két ndi véi doanh nghiép dé gidi thidu
viéc lam thém phu hgp cho sinh vién. Nha truong
c6 céac chinh sach phu hop hd trg sinh vién di 1am
thém nhu bé tri lich hoc, hodc c4c thdi han vé bai
tap cho sinh vién. Xay dung cac mang ludi hd tro
sinh vién, to chirc cac hoat dong ngoai khoa giup
sinh vién thu gidn. Pua ra cac khuyén nghi vé thoi
gian 1am thém t6i da trong mot tuan dudi 20 gid.
Tu van cho sinh vién lya chon céc cong viéc co
murc thu nhép t6t ma khong phai dau tu qua nhiéu
thoi gian.

Loi cam on

Cong trinh duoc thuc hién véi sy hd tro vé
thong tin, tai chinh va nhan lyc cua Truong Dai
hoc Cong nghi¢p Viét Tri.
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NGHIEN CUU CAC YEU TO ANH HUONG PEN HANH VI SUDUNG Vi PIEN TU
CUA SINH VIEN TRUONG PAI HQC CONG NGHIEP VIET TRi

Nguyén Thi Huyén*, Ta Thi Minh Thu, Pinh Thi Van Anh
Khoa Kinh té, Truong Pai hoc Cong nghiép Viét Tri

*Email: huyenkt.vui@gmail.com

Tém tit:

Nghién ctru phan tich cac nhan t6 anh huéng dén hanh vi str dung vi dién tir cua sinh vién Truong Dai
hoc Cong nghiép Viét Tri théng qua khao sat 206 sinh vién va phuong phap hdi quy tuyén tinh boi. Két
qua cho thiy nim yéu t6 bao gdm tinh dé sir dung, tinh hitu ich, su tin cdy, thai do voi vi dién tir, anh
huong xa hoi déu co tac dong tich cuc dén hanh vi st dung vi dién tir, voi mac do khac nhau. Thai do véi
vi dién tir c6 anh hudng manh nhét ($=0,301), tiép dén 1a anh huéng xa hoi (3=0,227) va tinh hitu ich
(B=0,221). Ngoai ra, tinh dé su dung ($=0,183), su tin cay ($=0,165) cling ghi nhan tdc dong tich cuec.
Sinh vién danh gia cao nhimng ung dung c6 thao tic don gian, mang lai loi ich thiét thuc, va c6 mic do
bao mat cao, déng thoi bi anh hudng dang ké boi ban be, nguoi than trong qué trinh hinh thanh thai do
str dung. Trén co so két qua nghién ciru, nhom tac gia di dé xuat cac giai phap nham nang cao hanh vi st
dung vi dién tir cta sinh vién, bao gom: don gién hoa giao dién va thao tac ng dung, ting cuong tién ich
thuc tién nhu thanh toan hoc phi, cung ¢d niém tin thong qua minh bach héa chinh sach bao mét, phéi
hop voi truong dai hoc dé t6 chirc hoat dong tuyén truyén vé loi ich cia vi dién tir trong méi truong hoc
duong.

Tw khéa: Vi dién tir, Hanh vi, Truong Dai hoc Cong nghiép Viét Tri, Sinh vién.

RESEARCH ON FACTORS AFFECTING THE ELECTRONIC WALLET USAGE
BEHAVIOR OF STUDENTS AT VIET TRI UNIVERSITY OF INDUSTRY

Abstract:

The study analyzes the factors influencing the use of e-wallets among students at Vietnam Industry University in Viet Tri
through a survey of 206 students and multiple linear regression methods. The results show that five factors, including ease of
use, usefulness, reliability, attitude towards e-wallets, and social influence, all have a positive impact on e-wallet usage
behavior, with varying degrees. The attitude towards e-wallets has the strongest influence (f=0.301), followed by social
influence (f=0.227) and usefulness (f=0.221). Additionally, ease of use (f=0.183) and reliability (=0.165) also show positive
effects. Students highly value applications that are simple to operate, provide practical benefits, and have a high level of
security, while also being significantly influenced by friends and family in the process of forming their usage attitudes. Based
on the research results, the authors' group has proposed solutions to enhance e-wallet usage behavior among students, including
simplifying the interface and application operations.

Keywords: The electronic wallet, behavior, Viet Tri university of industry, influencing factors

1. GIOI THIEU loi thé canh tranh so véi cac ddi thu cing nganh.
Ung dung tri tué nhan tao s& gitp vi dién tir tao ra
trai nghiém si€u ca nhan hoa cho ngudi dung
thong qua dé xuét cdc goi ¥ mua sam, quan Iy chi
tiéu, thay vi chi la nhing trai nghiém chung
chung. C6 thé nhan thiy 16 rang rang, xu hudng
st dung vi dién tir dugc thuc day tr sy phat trién
manh me¢ cua thi truong thanh toan tryc tuyén. Do
do, 1a ddi tuong tiép xtic v6i moi truong dién tir
hién dai, biét cap nhat xu hudng, gidi tré nhanh
chong tr¢ thanh lugng khach hang str dung vi dién
ttr nhiéu nhat trén thi truong hién nay. Vi dién tu

Trong bdi canh thuong mai dién tur da trd thanh
mot phuong thirc giao dich quen thudc cua céac
cong ty thuong mai 16n trén thé gioi va dang ngay
cang phat trién tai Viét Nam. Thuong mai dién tur
cung cdp cho ngudi tiéu dung nhiéu lya chon
thanh toan: Thanh todn thong qua ngan hang,
thanh toan trudc khi nhan hang, thanh todn khi
nhén hang, thanh toan bang vi dién tr. Khi cong
nghé tién tién nhu Blockchain hay Al ngay cang
¢ nhing bude tién vuot béc, viéc di dau trong
nam bét cic cong nghé s& gitp vi dién tir tao nén
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dong vai tro nhu loai tai khoan dién tu thay cho
tién mit thong thuong, giup khach hang thanh
toan tryuc tuyen qua may tinh, laptop hoac
smartphone, chi can c6 két néi internet. Diéu nay
chimg t6 vi dién tir la phuong thire thanh toan phu
hop v6i nhu cau va nén céng nghé méi.

Theo théng ké tir Ngan hang Nha nudc, sb
luong vi di¢n tir dugc kich hoat va st dung dang
tang truong manh, nhét 1a trong nhom ngudi tiéu
duing tré [1]. Sinh vién dai hoc, nhom thé hé ning
dong, nhanh nhay v6i cong ngh¢ chinh 1a nhém
dbi twong tiéu biéu trong viéc tiép nhan va lan toa
cac phuong thirc thanh toan méi. Nhiéu nghién
ctru trude ddy da chi ra rang hanh vi st dung vi
dién tir chiu tac dong boi cac yéu t6 nhu tinh hitu
ich, tinh dé sir dung [2], thai d9 c4 nhan [3], su tin
cdy [4] va anh hudng x4 hoi [5]. Cac nghién clru
nay da cung cép nén tang Iy thuyét vitng chéc cho
viéc danh gia hanh vi chp nhan cong nghé trong
linh vuc tai chinh sd. Mic du di ¢ nhiéu cong
trinh nghién ctru, song tai Vi¢t Nam, dac biét &
cac truong dai hoc theo dinh huéng tng dung nhu
Truong Dai hoc Cong nghiép Vi€t Tri, nhing
nghién ciru chuyén sau vé chi dé nay con han ché.
Do d6, nghién ctru nay dugc thyc hién nham danh
gia toan dién cac yéu té anh huong dén hanh vi st
dung vi dién tr cua sinh vién Truong Pai hoc
Cong nghiép Viét Tri, qua d6 dé xuat cic giai
phap thiét thyc gitip doanh nghiép phat trién san
pham phi hop véi nhém khach hang tré tudi giau
tiém nang nay.

2. NOI DUNG NGHIEN CUU
2.1. M6 hinh nghién ciru

Trén co s ké thira va tong hop cac mé hinh 1y
thuyét nén tang nhu M6 hinh Chip nhan Cong
ngh¢ (TAM), Ly thuyét Hanh vi c6 ké hoach
(TPB) va Ly thuyét Hop nhat vé chap nhan va st
dung cong ngh¢ (UTAUT), dong thoi két hop véi
dic diém thyc tién cua sinh vién Truong Dai hoc
Cong nghiép Viét Tri, cong trinh nay dé xuit mo
hinh nghién ctru voi 5 yéu té doc 1ap anh hudng
dén hanh vi st dung vi dién ta.

Tinh dé sir dung: Phan anh mirc 46 ma sinh
vién cam théy viéc st dung vi dién tir 1a don gidn,
thuan tién va khong doi hoi nhiéu nd Iyc. Yéu to
nay c6 thé anh huong truc tiép dén quyét dinh tiép
can va duy tri hanh vi st dung vi dién tir cia sinh
vién.
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Tinh hitu ich: Thé hi¢n mirc d6 sinh vién nhan
thire rang vi dién tr gitp ho tiét kiém thoi gian,
thanh toan nhanh chéng, giam phy thudc vao tién
mat, qua do tang hiéu qua trong cac giao dich tai
chinh hang ngay.

Su tin cay: Phan anh niém tin caa sinh vién vao
tinh bdo mat, d6 an toan va tinh chinh xac trong
qua trinh str dung vi dién tu.

Thai d6 d6i voi vi dién tir: La danh gid tich cuc
hodc tiéu cuc cua sinh vién ddi véi viée st dung
vi dién tir, bao gém cam xuc, su hai long va mirc
do san sang sir dung vi trong tuong lai.

Anh huong xa hoi: bé cap dén sy tac dong tur
ban bé, nguoi than, giang vién hodc cong dong
mang x3 hoi — nhimg ngudi ¢6 anh hudng dén
hanh vi tiéu dung va xu hudng cong nghé cua sinh
vién.

Hanh vi str dung vi dién tu: La bién phu thude
trong nghién ctru, thé hién qua tan suét sir dung,
miurc do st dung va cac hinh thirc giao dich cu thé
ma sinh vién thyc hién thong qua vi dién tu

Tinh dé st

dung (EE) H,

Tinh hitu ich | p,

(PE)
u Hanh vi st
. 3
Tin cdy cam dung
nhan (PCr) '
Ha
Thai d6 déi
vo1 VDT(AT) | g

Anh hudng
X4 hi (SI)

Hinh 1. M6 hinh nghién ciru dé xudt nghién ciru

Niam gia thuyét nghién ctru duge xay dung dé
kiém tra mirc do anh huong dén hanh vi st dung
vi dién tir cta sinh vién

H1: Tinh dé st dung Vi dién tir tac dong tich
cuc dén hanh vi str dung vi dién tir (H1+)

H2: Tinh hitu ich cua Vi dién tir tdc dong tich
cuc dén hanh vi str dung vi dién tir (H2+)
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H3: Sy tin cdy Vi dién tir tic dong tich cuc dén
hanh vi sir dung vi dién ta (H3+)

H4: Thai do doi voi Vi dién tir tac dong tich
cuc dén hanh vi sir dung vi dién ta (H4+)

HS5: Anh huong xa cta Vi dién tir tac dong tich
cuc dén hanh vi sir dung vi dién ta (H5+)

2.2. Miu nghién ctru

Nghién ctru st dung phuong phap chon mau
phi x4c suét, thuan tién, pht hop véi didu kién
thue té khi tiép can sinh vién. Dit liéu duoc thu
thap thong qua viéc st dung bang hoi khao sat
tryc tiép giri dén cac sinh vién dang hoc tai
Truong Dai hoc Cong nghiép Vi€t Tri. Theo Hair
va cac cong sy (1998) thi quy mo mau t61 thiéu de
co the suy dién cac chi so cia mau thanh chi sb
clia tong thé véi do tin cay 95% la t6i thicu tir 150
[6]. Do d6 trong nghién ctru nay, bang khao sat
duogc giri dén 212 sinh vién va thu vé& 206 phiéu
hop 1¢.

3. KET QUA VA THAO LUAN

3.1. Xac dinh cac yéu té va mirc d9 dnh huong
ciia cac yéu to den hanh vi sir dung vi dién tir
cuia sinh vién trwong Pai hoc Cong nghiép Viét
Tri

Thong ké mé ta

Trong 206 mau khéo sat thi phan 16n ddi tugng
tham gia 1a nir giéi. Vé do tuoi, do tudi dudi 18
tudi chiém 6,5%; do tudi tir 18-25 tudi chiém
80,4%; do tudi tir 25-40 tudi chiém ti 1& 11,3% va
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d6 tudi trén 40 tudi chiém 1,8%. V& nghé nghiép,
da sd d6i tuong 1a nganh khac (52,4%), tiép dén
lan luot 1a nhan vién van phong (22,6%), kinh
doanh (19,6%) va cudi cung 14 budn béan (5,4%).
V& thu nhap, c6 55,4% d6i tugng thu nhap tir 10-
20 triéu; c6 20,8% dobi tuong thu nhap tur 20-30
triéu; c6 10,7% dbi twgng thu nhap tir 30-40 triéu
va ¢ 13,1% dbi twong thu nhap trén 40 tricu.

Ket qud phan tich do tin cdy cua thang do bang
hé s6 Cronbach’s Alpha cho thiy ca 6 yéu té (5
ddc lap va 1 phu thudce) déu c6 hé sb Cronbach’s
Alpha 16n hon 0,7. Diéu nay khing dinh thang do
duoc thiét ké trong nghién ciru 1a déng tin cay va
dat yéu cau vé théng ké. Cu thé, hé s6 Cronbach’s
Alpha cua timg nhan t6 nhu sau: Tinh d& sir dung:
0,842; Tinh hitu ich: 0,857; Su tin cay: 0,822;
Thai do: 0,829; Anh huong x3 hoi: 0,833; Hanh
vi st dung: 0,759. Nhu vay, ca 5 yéu t6 doc lap
va 1 yéu té phu thudc déu dam bao do tin cy va
dugc sir dung dé thyc hién phan tich nhan t6 kham
pha (EFA) & cac bude tiép theo.

Két qud phdn tich EFA

(1) DBéi v6i bién doc 1ap: Két qua kiém dinh
cubi cung (sau khi loai bién STC2): Hé s6 KMO
dat 0,827 (> 0,5), cho thay dit liéu phut hop dé thuc
hién EFA; Kiém dinh Bartlett c6 sig. = 0,000 (<
0,05), khang dinh sy tuong quan gita cic bién
quan sat; Két qua phan tich EFA: 21 bién quan sat
ctia 5 nhan td doc lap dugc nhom thanh 5 thanh
phan tai gia tri Eigenvalues = 1,222; Tong phuong
sai trich dat 67,966% (> 50%), phan anh cac nhan

Bang 1. Hé 56 hoi qui

He so hoxl qui ’chu’a He¢ soth q,lll Th 6ng ké cong tuyén
chuan hoa chuan hoa Kid .
A ps ém | Micy
M@ hinh dinh t | nghia £ £
Std. ! gt Do chap | Hé so phong dai
B Beta A .
Error nhan phwong sai
Hangsé | -0,403 | 0,241 -1,674 | 0,096
DSD 0,183 0,053 0,183 3,459 | 0,001 0,695 1,440
HI 0,221 0,051 0,225 4,325 | 0,000 0,715 1,399
1
STC 0,165 0,052 0,171 3,176 | 0,002 0,668 1,497
D 0,301 0,049 0,309 6,132 | 0,000 0,763 1,311
AHXH 0,227 0,052 0,237 4,336 | 0,000 0,652 1,534
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t6 da giai thich dugc phan 16n bién thién trong dir
liéu; Hé sb tai nhan td cua tat ca 21 bién quan sat
déu 16n hon 0,5, khong co bién quan sat nao bi
loai bo.

Két luan: Cac bién quan sat duoc nhom thanh
5 nhén t6 doc 1ap, dam bao gia tri théng ké. Cac
nhan td nay s€ dugc tinh diém nhan td dai dién va
str dung trong cac budc phan tich tiép theo.

(2) B6i v6i bién phu thudc: Két qua kiém dinh:
Hé s6 KMO dat 0,695 (> 0,5), xac nhan dir li¢u
phtt hop cho phan tich EFA; Kiém dinh Bartlett
c6 sig. = 0,000 (< 0,05), thé hién sy tuwong quan
giita cac bién quan sat. khong c6 bién nao bi loai;
Téng phuong sai trich dat 67,800% (> 50%), cho
thiy nhan t6 phu thudc di giai thich dugc phan
16n bién thién trong dir li€u; Két luan: Cac bién
quan sat ciia nhan t6 “Hanh vi st dung” duoc
nhom thanh mot thanh phan duy nhét va dat yéu
cau vé thong ké. Piém nhan t6 dai dién s& duoc
tinh toan va sir dung trong cac bude phan tich tiép
theo. Tom lai: Két qua phan tich do tin cay va
nhan t6 kham pha (EFA) cho thay thang do dugc
su dung trong nghién ctru 1a phu hop va dam bao
do tin cdy. Tat ca cac nhan td, bao gom nhéan to
ddc 1ap va phu thudc, deu dap Umg yéu cau vé
thong ke, 1a co s dé tiép tiép tuc thuc hién cac
budc phan tich nang cao nhu hoi quy tuyén tinh
va kiém dinh gia thuyét.

Két qua phan tich hoi quy

Phan tich hdi quy duogc thyc hién nham xem
xét mtrc d6 anh hudng cia cac nhan t6 dén hanh
vi st dung vi dién tir cua sinh vién trudong Pai hoc
Cong nghiép Viét Tri. Hé s6 R2=0,611 va hé sb

FZ = 0,602; nhu vdy md hinh gidi thich duogc
60,2% anh huong cua ciia cac nhan té dén hanh vi
st dung vi dién tir cua sinh vién truong Dai hoc
Cong nghiép Viét Tri. Hé sé Durbin- watson =
2,002 (nam trong khoang 1-3) do dé6 mé hinh
khong co tu twong quan. Thong ké F = 62,942 ¢o
Sig. = 0.000 <0,5 mé hinh hdi qui c6 nghia.

Hé s phong dai phuong sai VIF cua cac bién
doc lap déu nho hon 2 do d6 khong xay ra hién
turong da cong tuyén giira cac bién doc 1ap.

Céc bién Tinh dé sir dung (DSD); Tinh hitu ich
(HI); Sy tin cy (STC); Thai d6 (TD); Anh  huong
xd hoi (AHXH) déu co sig. < 0,05 nén mdi quan
hé giita cac bién doc lap nay va bién phu thudc
Hanh vi st dung cta sinh vién c6 ¥ nghia thong
ké, hay véi do tin cay 95% céc bién doc 1ap nay

KHOA HQC VA CONG NGHE

déu anh huong dén bién phu thuéc Hanh vi st
dung va moé hinh hoi quy chua chuan hoéa s€ cé
dang

HV =0,183*DSD + 0,221*HI + 0,165*STC +
0,301*TD + 0,227*AHXH

Tinh d& su dung c6 hé s6 beta chuin hoa =
0,183 > 0 cho thay tinh dé sir dung cua vi dién tir
c6 tac dong tich cuc dén hanh vi st dung, két qua
nay phu hop voi gia thuyét ban dau, chap nhan gia
thuyét H1. Diéu nay cho thiy viéc thiét ké giao
dién than thi¢n, thao tac don gian s€ giup sinh vién
dé dang tiép can va sir dung vi dién tir thuong
xuyén hon. Két qua nay tuong dong véi nghién
ciu cua (Chawla & Joshi, 2020), (Belmonte,
2024), (Nguyét, 2021), nhan manh rang tinh dé s
dung c6 thé thuc didy manh mé& qua trinh chép
nhéan cong nghé [7,8,9]

Tinh hitu ich c6 h¢ s6 beta chuan héa = 0,221
> () cho thdy yéu té nay ciing c6 anh huong tich
cuc dén hanh vi str dung vi dién tu, két qua phu
hop v6i gia thuyét ban dau, chap nhan gia thuyet
H2. Tinh hitu ich & day c6 thé bao gdm viéc tiét
kiém thoi gian, dé dang thanh toan hoc phi hoac
cac chi tiéu nho hang ngay. Két qua nay co su
tuong dong v6i nghién ciru cia (Shetu, 2022),
(Nguyét, 2021), déu cho rang ngudi dung cb xu
hudng str dung cong nghé khi nhan thiy loi ich
thyc tién rd rét [10,9]

Su tin cay c6 hé s6 beta chuén hoa = 0,165 >0
cho thdy mirc d6 sinh vién cam thay vi dién tir an
toan, bdo mat va dang tin s€ thuc day hanh vi sir
dung. Két qua phu hop véi gia thuyét ban dau,
chap nhan gia thuyét H3. Két qua ndy c6 sy tuong
ddng v6i nghién ctru cia (Chawla & Joshi, 2020),
(Vuong, 2023), (Tran, 2024), long tin la ySu to
nén tang trong moi truong giao dich truc tuyén
[7,11,12]

Thai d¢ d6i véi vi dién tir c6 hé sb beta chuén
hoa = 0,301 > 0 1a yéu té co6 tic dong manh nhat
dén hanh vi s dung. Diéu nay cho thiy khi sinh
vién ¢6 nhan thuce tich cuc vé vi dién ti, ho sé& chu
dong hon trong viéc str dung cong ngh¢ nay trong
doi song hang ngay. Két qua nay phu hop véi gia
thuyét ban dau, chap nhan gia thuyét H4. Két qua
nay tuong dong véi nghién ctru cua (Shetu, 2022),
(Belmonte, 2024), (Nguyét, 2021), (Tran, 2024),
nhin manh thai d6 13 yéu t tién quyét ctia hanh
vi[10,11, 12, 13]
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Anh hudng xa hoi co hé s6 beta chuan hoa =
0,227 > 0 cho thiy yéu té ndy ciing anh huéng rd
rét dén hanh vi sir dung vi dién tir cua sinh vién.
Khi ban bé, nguoi than hodc nha truong khuyén
khich, sinh vién s€ ¢6 xu hudng sir dung vi dién
t&r nhiéu hon. Két qua phu hop véi gia thuyét ban
dau, chip nhan gia thuyét H5. Két qua nay tuong
ddng v6i nghién ctru ciia (Chawla & Joshi, 2020),
(Belmonte, 2024), (Nguyét, 2021), (Vuong,
2023), déu khang dinh rang anh huong x4 hoi 1a
luc ddy quan trong trong viéc chdp nhan cong
ngh¢ maoi [7,11, 12, 13].

4. KET LUAN

Nghién ctru di cung cap cai nhin toan dién vé
cac yéu t6 anh huong dén hanh vi str dung vi dién
tor cta sinh vién Truong Dai hoc Cong nghiép
Viét Tri. Két qua phan tich hdi quy cho thiy ca
niam yéu t6 duoc dwa vao mé hinh nghién ciru,
bao gom : tinh d& st dung, tinh hitu ich, su tin cay,
thai do véi vi dién tir va anh huong xa hoi, déu co
anh hudng tich cuc va ¢ ¥ nghia thong ké dén
hanh vi st dung. Dac biét, thai do voéi vi dién tu
1a yéu t& c6 anh huéng manh nhat, cho thay vai
tro trung tdm ctia nhan thirc ca nhan trong quyét
dinh str dung cong nghé.

Dua trén két qua nghién ctru, bao bdo da dé
xuat mot s6 ham y quan tri nham thic day hanh vi
sir dung vi dién tir trong nhém sinh vién. Dé nang
cao thai d¢ tich cuc cua sinh vién véi vi dién tu,
doanh nghi€p nén xay dung hinh anh thuong hiéu
gan gii voi doi song sinh vién, tr1en khai cac
chién dich tmyen thong sang tao, td chue su kién
trong truong va hgp tac voi sinh vién lam dai s
thuwong hiéu. Vé anh huéng xa hoi, doanh nghiép
nén tan dung hiéu tng cong dong théng qua KOLs
hoc duong, chuong trinh gidi thi€u ban nhan
thuong va mé rong mang ludi diém chip nhan
thanh toan quanh khuon vién truong. Tinh hitu ich
c6 thé duoc gia ting bang cach tich hop cac tién
ich hoc tap, sinh hoat hing ngay, cung cap uu dii
hoc thuét va cong cu quan 1y tai chinh ca nhan. Dé
cai thién tinh d& st dung, doanh nghiép nén tbi vu
giao dién, don gian hoa quy trinh déng ky va cung
cap tai liu hudéng dan tryc quan, dé tim kiém.
Cudi cung, yéu td tin cdy can dugc cing c¢b thong
qua minh bach héa chinh sich, tang cudng bao
mat, va cong bd cac ching nhan an toan hé thong.
Nhing gidi phap nay khong chi gitip nang cao ty
1¢ str dung vi dién tir, ma con gop phan hd trg qua
trinh chuyén ddi s6 trong linh vyc thanh toan ca
nhan tai Viét Nam
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Tém tit:

Gi4o dyc thong minh (GDTM) 1a su chuyén doi tir gido duc truyén thong két hop voi cong nghé. No
c6 nhitng vu diém sau: Tinh twong tac cao, tinh chu dong, tinh linh hoat, tinh m&i mé va tich hop cong
nghé GDTM huéng t6i sy d6i méi trong phwong phép gido duc. Mot méi trudng gido duc co sy trg gitip
boi cong nghé nham ning cao chat lugng day va hoc trong thoi dai cong nghé 4.0. Bai viét thao ludn vé
dic diém cua GDTM, mo hinh day hoc theo dinh huéng GDTM va cach tiép can dé ap dung mo hinh
gido dyc thong minh tai Truong Pai hoc cong nghiép Viét tri giai doan hién nay nham xay dung va phat
trién nha trudng trong giai doan toi.

Tw khéa: Gido duc théng minh, day hoc, tiéb can.

SMART EDUCATION IN TEACHING AND APPROACH AT
VIET TRI UNIVERSITY OF INDUSTRY

Abstract:

Smart education (GDTM) is the transformation from traditional education combined with technology, which has the
following advantages: high interactivity, proactivity, flexibility, novelty, and technology integration. GDTM aims for
innovation in educational methods within a technology-assisted learning environment to enhance the quality of teaching and
learning in the era of Industry 4.0. This article discusses the characteristics of GDTM, the teaching model oriented towards
GDTM, and the approaches to apply the smart education model at Viet Tri Industrial University in the current phase to build
and develop the institution in the upcoming period

Keywords: Smart education, teaching, approach.

1. PAT VAN PE

Gi4o duc thong minh 1a mot xu thé méi cta nén
gi4o duc hién dai va 1a mot manh ghép quan trong
trong xay dung xa hoi hoc tap thong minh, phat

2. NOI DUNG
2.1. Gidao duc théng minh
a. Binh nghia gido duc thong minh

trién quoc gia thong minh. M6 hinh GDTM hen
quan den su tuong tac hiéu qua cua hai yéu t6 do
1a: yéu t6 su pham va cong nghé dé cai thién qua
trinh hoc tap. Nho sy phat trién cua cong nghé
giup viéc hoc hiéu qua hon hudéng téi mo hinh
GDTM noéi chung va truong hoc thong minh noéi
riéng [1]. Tai Viét Nam cac co s¢ gido duc tham
gia dé an thi diém trién khai mé hinh GDTM hay
gido duc ) gém: Pai hoc Qubc gia Thanh phé Ho
Chi Minh, Pai hoc Quéc gia Ha Noi, Truong Dai
hoc Bach khoa Ha N¢§i, Truong Pai hoc Bach
khoa - Pai hoc Pa Ne:mg, Hoc vién Cong nghé
Buu chinh Vién thong.

“Giao dyc thong minh la sy Gng dung cong
nghé thong tin dé thuc day, mo rong va phat trién
gido duc”

“Giao dyc thong minh 1a gido duc k¥ thuat sd,
hinh thtrc gido duc hi¢n dai héa dya trén cong
nghé s6”

Nhu vay, GDTM dua trén viéc nang cao cong
nghé, léy nguoi hoc 1am trung tdm, hoc tap thich
g, trao quyén cho giang vién va ngudi hoc st
dung phuong phap su pham dudi goc nhin phan
bién va sang tao nham dat hiéu qué cao nhét trong
giang day [2].
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b. Pdc diém cua gido duc thong minh

Thanh phan cdt 16i cia GDTM la: chu thé
thong minh (nguoi day va nguoi hoc), moéi truong
thong minh (nén tang cong nghé) va tai nguyén
hoc tap, GDTM gém nhitng dac diém sau:

Muc tiéu cia GDTM nhim chuén bi mot luc
luong lao dong cd nhiing k¥ nang va kién thuc dé
dap ung nhu cau cua xa hoi cong nghé hién dai.

Ngudi hoc 12 trung tAm duoc cung cép cac dich
vu hoc tap chét luong va hién dai duoc tham gia
hoc tap phu hop v6i hoan canh cia ca nhan. Nén
GDTM ca nhan héa dugc nguoi hoe dap tng dugce
tinh linh hoat trong qua trinh hoc téap.

Cong nghé thong minh dong vai tro quan trong
dé xay dung va duy tri méi truong GDTM. Cong
nghé gitip ngudi hoc tiép can kién thirc mot cach
dé dang, moi lic moi noi, rat ngan khoang cach
ving mién. Giap ngudi hoc tiép can dugc ca
nhitng bai giang cua cac gido su hang dau chi
bang mét cai click chudt [2].

c. Piéu kién dé dam bdo nham thiic day GDTM

- Co so ha tang: Xay dung hé thong quéan ly
hoc tap (LMS), may tinh, mang internet, thuc hién
giang day ddm may...

- Nguoi hoc tham gia céc khoa hoc online, cac
bai giang truc tuyén.

- Kho hoc liéu sé: Céc bai giang va sach dién
tir, cac phan mém mo phong cung cap tu lidu gitp
bai giang ciia gido vién thém phan phong phi,
ngoai ra ciing gitp sinh vién c6 thé khai thac,
nghién ctru, bd sung kién thirc mot cach dé& dang
hon.

2.2. M6 hinh day hgc theo dinh hwéng gido duc
théng minh

2.2.1. Mo hinh gido duc thong minh

M6 hinh GDTM bao gém hé théng dich vu
thong minh dé nang cao trai nghiém ciia sinh vién.
Hé théng duoc thiét ké dé phu hop véi cac phong
cach hoc tap khac nhau tao méi truong hoc tap
nang dong.

M5 hinh str dung sach gido khoa k¥ thuat s6 va
cac cong cu dé danh gia hiéu qua cia GDTM duge
thé hién qua 7 k¥ ning danh cho nguoi hoc: sang
tao, tur duy phan bién va giai quyét van dé, giao
tiép, hiéu biét vé cong nghé thong tin, hoc tap tu

NGHIEN CUU - TRAO DOI

dinh hudng. V&i ngudi day gdm 5 ning luc co
ban: kién thirc vé cong nghé thong tin, xay dung
thiét ké bai giang, d4nh gia va phan anh.

Mo hinh Mobile learning: Hoc tap qua thiét bi
di dong gitp nguodi hoc tham gia hoat dong hoc
tap ma khong bi rang budc boi dia diém wu diém
ctia mo hinh nay 1a khong cin co so vat chit nén
chi phi vé co s ha ting giam [2].

Mo hinh Pervasive Learning la hinh thic hoc
tap két hop cua khong gian théng minh (moi
truong hodc phong hoc thong minh). Trong mo
hinh, nguoi hoc dugc cung cép nhiéu co hdi dé ca
nhan hoa viéc hoc hodc lam viéc nhom trén cac
nén tang tryc tuyén khac nhau véi thyc t& mo
rong, mdi trudng a0 dé mo phong va mo hinh hoa
nhitng linh vuc khac nhau [2].

Mo hinh Ubiquytous Learning 14 hinh thire day
hoc linh hoat tirc thoi véi kha nang chia sé nhanh
chong thuong ap dung dao tao lién thong, viéc hoc
dién ra trén céc thiét bi khong ddy rat thuan loi[2].

Mo hinh day hoc két hop (Blended learning) la
két hop gitra giang day truc tuyén va giang day
truc tiép giup tang co h01 tuong tac chia sé hoat
dong gop phan cung cap cac co hoi tiép can céac
phuong thtrc hoc tdp nhim nang cao chat luong
day va hoc [2].

M6 hinh 16p hoc diao ngugc (Flipped
classroom) gitip ngudi day c6 nhiéu thoi gian trén
16p hon voi ngudi hoc nhung yéu cau ngudi hoc
phai tu giac trong viéc chuan bi bai & nha [2].

Mo hinh truong hoc thong minh 1a cach tiép
can str dung cong nghé dé dap img nhiing nhu cau
cua xa hoi lam co ban thay do6i cach day va hoc,
ma trong d6 nguoi hoc chi dong tim kiém thong
tin va trau doi kién thire vé1 sy tro gitip cua nguoi
thay va cong nghé thong tin [2].

2.2.2 Loi ich ciia mé hinh gido duc thong minh

Nham huéng dén muyc tiéu khai thac t6i da tiém
nang cua nguoi hoc, ting cuong ren luyén cac ky
nang mém can thiét, mo hinh gido duc thong minh
c6 nhiéu lgi ich nhu:

Hb trg nang cao chat luong, hiéu qua lao dong

trong nén kinh t& méi, yéu cau nhiéu tri thirc nhu
hién nay.

Thiic day tinh than khoi nghiép cho sinh vién.
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Tao dleu kién cho su hop tac gitra gido duc dai
hoc v&i nén san xuét.

Gitp hoat dong giang day, hoc tap co thé dién
ra moi 1ac moi noi, moi ca nhan cé thé chu dong
hon trong viéc luya chon ndi dung va phuong thuc
hoc tap sao cho phit hop véi nhu cau cua ban than.

Gitp thay ddi tu duy, cach tiép can véi mé hinh
dai hoc, nha truong. D6 khong chi 1a noi dao tao
ma c6 thé két hop voi cac doanh nghiép dé tro
thanh mot h¢ sinh thai gido duc [3].

3. THUC TRANG VE VIEC TIEP CAN MO
HINH GIAO DUC THONG MINH TRONG
DAY HQC TAI TRUONG PAI HQC CONG
NGHIEP VIET TRi

Tai truong truong Dai hoc cong nghi¢p Viét
tri, nha truong da quan tam tao diéu kién vé co s
vat chét, trang thiét bi day hoc va to chire cac 16p
tap huan cho gido vién nhu: Xay dung hé thong
quan 1y hoc tap (LMS)...

V& phia sinh vién cac em di c6 kién thuc co
ban vé cong nghé dé ung dung vao qua trinh hoc
tap. Tuy nhién, cling con c¢6 nhitng giang vién va
sinh vién da quen véi cach hoc tap va giang day
truyén théng nén phan nao cam thay e ngai trudc
nhitng cong ngh¢ mai.

4. MOT SO GIAI PHAP TIEP CAN MO
HINH GIAO DUC THONG MINH TRONG
DAY HQC TAI TRUONG PAI HQC CONG
NGHIEP VIET TRi

Ap dung m6 hinh gido duc thong minh khong
chi 1a viéc dua cong ngh¢ vao 16p hoc, ma con la
cach t chirc lai toan bo qua trinh day — hoc sao
cho linh hoat, ca nhan hoa va hiéu qua hon. Duoi
day 1a cac budc va cach tiép can cu thé dé ap dung
mo hinh nay tai truong Pai hoc Cong nghiép Viét
tri, dé ap dung mo hinh gido dyc théng minh can
su chudn bj ca vé co s& vat chat va con ngudi, cu
thé nhu sau:

V& phia nha truong: Pau tu ha ting cong nghé
can thiét cho day hoc thong minh, nang cép hé
théng mang Internet on dinh; bo sung cac cong cu
ho trg giang day va thiét ké bai giang: nhu phan
mém mo phong, bang tuong tac, cac cong cu kiém
tra danh gia truc tuyén. Dao tao va nang cao ning
luc cho gidng vién: Giang vién thuong xuyén
dugc to chire tap huén, chia sé kinh nghiém trong
ap dung cong nghé, dam bao ludn cap nhat kién

NGHIEN CUU - TRAO DOI

thire vé& cong nghé, phuong phap su pham méi.
HO tro sinh vién tiép can day hoc thong minh: T
chire cac khoa dao tao, hdi thao nhim nang cao k¥
nang st dung cong nghé cho sinh vién.

V& phia giang vién: Can dbi méi thiét ké bai
giang theo hudng thong minh: Két hop da phuong
tién: van ban, hinh anh, am thanh, video, moé
phong; sir dung Al va dir ligu hoc tap dé theo doi
tién d6 va hd tro ngudi hoc, 4p dung hoc tap phan
nhanh:bai hoc linh hoat tuy theo Iya chon va nang
luc nguoi hoc, tao ndi dung hoc tuong tac, chuyen
d6i vai tro cua glang vién tur ngum truyén dat kién
thirc thanh ngum dan dat va hd tro hoc tap, tap
trung phat trién k¥ ning tu duy phan bién, glal
quyet van d¢, 1am viéc nhom thay vi chi cung cap
kién thue, st dung dir li¢u dé phan tich ning luc
hoc tip va diéu chinh phuong phap day, tao moi
trudng hoc tap mo va linh hoat két hop hoc truc
tuyén va truc tlep Tao cong dong hoc tip: nhém
thao luan, dién dan, hoc theo dy an, cho phép
nguoi hoc chu dong chon ndi dung, tdc do va cach
hoc, danh gid theo hudng thong minh: danh gia
lién tuc thong qua céc hoat dong tuong tac, bai
tap, quiz tu dong cham, st dung Al dé phat hién
xu hudng hoc tap, phan tich diém manh, diém yéu
ctia sinh vién, thiét ké cac bai kiém tra theo ning
lyc ca nhan. Khi ap dung m6 hinh giao duc thong
minh trong glang day ngoai yéu to vé co so vat
chat thi yéu t6 con ngudi dong vai trd dic biét
quan trong. Dé ap dung thanh cong mo hinh nay
thi ca giang vién va sinh vién can phai chuan bi
mot tdm thé do 1a sin sang hoc hoi, don nhan céi
moi dé cong tac giang day va hoc tap dap tmg
duoc yéu cau cua gido dyc thoi dai 4.0.

5. KET LUAN

Bai bdo da trinh bay cac mo hinh day hoc theo
dinh huéng GDTM va da dua ra cac giai phap ti€p
can mo6 hinh GDTM trong day hoc, qua do6 s€ ting
budc nang cao chat lugng day va hoc tai Truong
DPai hoc cong nghi¢p Viet tri.
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Y THONG TIN TUYEN SINH PAI HQC CHINH QUY NAM 2026

‘ BQ CONG THUONG :
TRUONG PAI HQC CONG NGHIEP VIET TRI

I. PAO TAO CHINH QUY

TT

Nganh

Ma nganh

Quan tri kinh doanh
- Chuyén nganh Kinh doanh quéc té
- Chuyén nganh Quan trj kinh doanh tong hop;
- Chuyén nganh Quan tri kinh doanh du lich va khach san;

7340101

Ke toan .
- Chuyén nganh K¢ toan doanh nghi¢p
- Chuyén nganh K¢é toan ki€m toan

7340301

Marketing
- Chuyén nganh Digital marketing

7340115

Cong nghé thong tin
- Chuyén nganh Cong nghé thong tin
- Chuyén nganh Mang may tinh va truyén thong
- Chuyén nganh An ninh mang
- Chuyén nganh Cong nghé phan mém

7480201

Tri tu¢ nhan tao
- Chuyén nganh Tri tu€¢ nhan tao

7480107

Cong nghé ky thuat 6 to
- Chuyén nganh Cong nghé k¥ thuat 6 to
- Chuyén nganh Co dién tir 6 t0
- Chuyén nganh Cong ngh¢ 6 t6 di€n va 6 to lai

7510205

Cong nghé ky thuat co dién tir
- Chuyén nganh Cong ngh¢ k¥ thuat co dién tu
- Chuyén nganh Robot va tu dong hoa
- Chuyén nganh Hé thong san xuét linh hoat — FMS

7510203

Cong nghé ky thuat co khi .
- Chuyén nganh Cong ngh¢ ché tao may
- Chuyén nganh Co khi dong luc

7510201

Cong nghé ky thuat dién, dién ti
- Chuyén nganh Vi mach ban dan
- Chuyén nganh Hé thng dién
- Chuyén nganh KV thuat dién tir
- Chuyén nganh Dién cong nghi¢p
- Chuyén nganh Dién tir vién thong

7510301

10

Cong ngh¢ k§ thuat dién ti - vién thong
- Chuyén nganh Dién tir - vién thong
- Chuyén nganh Dién tur R6 bot va Tri tu¢ nhan tao
- Chuyén nganh Céc hé théng thong minh va IoT
- Chuyén nganh KV thuat dién tir

7510302

11

Cong nghé k¥ thuit diéu khién va tw dong hoa
- Chuyén nganh R6 b6t va hé thong dicu khién thong minh
- Chuyén nganh Diéu khién ty dong
- Chuyén nganh Ty dong hoa

7510303

12

Héa hoc (Héa phan tich)
- Chuyén nganh Hoa phan tich

7440112

13

Cong nghé thuc pham .
- Chuyén nganh Cong ngh¢ thyc pham q
- Chuyén nganh Dam béo chat lugng va an toan thyc pham

7540101




TT

Nganh Ma nganh

14

Cong ngh¢ ky thuat héa hoc

- Chuyén nganh Cong nghé hda hoc
- Chuyén nganh Hoa v co

- Chuyén nganh Céng nghé v6 co — phan bon 7510401
- Chuyén nganh Cong nghé v6 co — dién hoa

- Chuyén nganh Cong nghé héa hiru co — hoa dau
- Chuyén nganh Vat li¢u silicat

- Chuyén nganh M4y va thiét bi hoa chat

15

Cong nghé ky thuat moi truong
- Chuyén nganh Cong nghé mdi truong 7510406
- Chuyén nganh Quan ly tai nguyén moi truong

16

Ngon ngir Anh
- Chuyén nganh Ngon ngitr Anh 7220201

17

Ngon ngir Trung Quoc
- Chuyén nganh Ngon ngit Trung Quoc 7220204

18

Ngén ngir Han Quf')c
- Chuyén nganh Ngon ngir Han Qudc 7220210

II. PAO TAO TU XA

TT Nganh Ma nganh
Cong nghé thong tin
- Chuyén nganh Cong ngh¢ thong tin
1 - Chuyén nganh Mang may tinh va truyén thong 7480201
- Chuyén nganh An ninh mang
- Chuyén nganh Cong nghé phan mém
Ngon ngir Anh
e : - Cghuyén nganh Ngon ngir Anh ecbes
+ PHUONG THUC XET TUYEN
> Diém hoc ba 16p 12 bac THPT
> Diém thi tot nghiép THPT Qudc gia nim 2026
» Danh gia nang luc cia PHQG Ha Noi
» Danh gia tu duy cua Pai hoc Bach khoa Ha Noi
+ LY DO CHON HQC TAI TRUONG PAI HOC CONG NGHIEP VIET TRI
> Trudng cong lap, hoc phi thip, nhiéu hoc béng hip dan
» Chuong trinh dao tao dat chuén kiém dinh chat luong quéc gia va dat chuén d6i sanh
chat lugng quéc té UPM (chuin 4 * va 4 * plus) duoc cong nhan tai 12 qudc gia, trén
150 trudng dai hoc qudc té.
» D01 ngli giang vién tan tam, giau kinh nghi¢m
» Moi truong hoc tap nang dong
> Cam két gidi thiéu viéc 1am sau t6t nghiép
» 100% sinh vién dugc thyc tap tai doanh nghi€p trong va ngoai nudc c6 huong luong.

+ TU VAN TRUC TUYEN:

<\

AN

@ Hotline/Zalo: 0982.015725 — 0979.703666 - 0977.414858 — 0985198789 —
0974375021

< Facebook: Truong Pai hoc Cong Nghiép Viét Tri (VUI)

Website:

Email:

+ DANG KY NGAY:

QUET MA QR PANG KY XET TUYEN



https://vui.edu.vn/
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