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Abstract

In the digital age, Al chatbots are becoming increasingly valuable tools in education, particularly in teaching
C programming. Al chatbots assist students in quickly accessing knowledge, resolving programming issues, and
enhancing skills through automated interactions. The application of Al chatbots in C programming instruction
helps save time, increase interactivity, and create a more flexible learning environment. However, implementing
Al chatbots also presents challenges, including system accuracy, reliability, and licensing costs. This paper
analyzes the necessity, benefits, popular Al chatbots, challenges, and deployment strategies to optimize the use
of Al chatbots in C programming education.
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1.Pat van dé

Trong béi cdnh cudc Cach mang codng nghiép 4.0, tri tué nhan tao (Al) dang dan trg thanh moét phan
khéng thé thiéu trong nhiéu linh vuc, bao gém ca gido duc. Viéc ing dung Al vao gidng day khong chi
giup nang cao chat lugng dao tao ma con t6i uu hda qua trinh tiép can kién thic cho sinh vién (SV). Dac
biét, trong giang day lap trinh, nhiéu SV thudng gap khé khan trong viéc ti€p can cd phap, tu duy thuat
toan va slfa 16i. Al dac biét la chatbot Al c6 thé déng vai trd ho trg mét cach hiéu qua. Lap trinh C 1a mot
trong nhitng mén hoc nén tang dai véi SV nganh ky thuat va cdng nghé thong tin. Tuy nhién, do dac thu
clia ngdn ngl C yéu cau ngudi hoc ¢é tu duy logic cao, hiéu rd vé quan ly bé nhé va cau tric dit liéu nén
nhiéu SV thudng gap khé khan trong qua trinh hoc tap. Phuong phap gidng day truyén théng véi bai
giang ly thuyét két hop thuc hanh trén may tinh c6 nhiing han ché nhat dinh. Nhiéu SV khéng thé nhan
trg giup tir thay cé gidng day tuc thi khi gap 16i hodc khong hiéu ré bai gidng. Chatbot Al c6 thé gidi quyét
phan nao cac van dé trén bang cach cung cap phan hoi nhanh chéng, hé trg sta 16i, huéng dan ting
budc va tao ra moi trudng hoc tap tuong tac cao. Thong qua cong nghé xir ly ngdén ngir tu nhién, chatbot
Al ¢ thé huéng dan SV hiéu sdu han vé cac khai niém 1ap trinh, thuc hanh hiéu qua hon va hé trg qua
trinh ty hoc mét cach chi dong. Ngoai ra, chatbot Al con gitp giang vién (GV) gidm tai cong viéc, tap
trung vao nhing nhiém vu chuyén sau nhu huéng dan bai tap nang cao, danh gia nang luc SV va nghién
clru cai tién phuang phap giang day. Tuy nhién, viéc ap dung chatbot Al vao giang day lap trinh C cling
dat ra nhiéu thach thuc, bao gém d6 chinh xac ctia chatbot, chi phi trién khai va cach thuc tich hgp hiéu
qua vao chuong trinh gidng day. Vi vay, bai bao tap trung nghién ctiu vé sy can thiét, lgi ich, cac iing dung
phé bién, thach thiic va chién lugc trién khai chatbot Al trong gidng day lap trinh C nhdm nang cao hiéu
qua gidng day va hoc tap cda SV.

2. Noi dung nghién ciu

2.1. Hé théng chatbot Al la gi?

Chatbot Al [1] Ia mot hé théng phan mém duoc thiét ké dé giao ti€p vai con ngudi théng qua tin
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nhan hodc giong noi bang cach st dung Al. Chatbot c6 thé hiéu va phan héi cau héi cia ngudi dung,
ho trg giadi quyét van dé trong nhiéu linh vuc khac nhau, trong dé bao gém ca linh vuc giang day va
hoc tap cdc ngdn ngit lap trinh.

Trong gidng day lap trinh, chatbot Al c6 thé gitp SV tim hiéu vé cl phép, sta 16i ma nguén, cung
cdp bai tap thuc hanh va ggi y cac phuong phap t6i uu héa ma nguon. Su phat trién cia cong nghé xi
ly ngén ng(r tu nhién giup chatbot Al ngay cang trd nén théng minh hon, ¢ thé hé trg SV trong viéc
hoc lap trinh mét cach hiéu qua hon.

2.2. Su'cdn thiét cua viéc iing dung chatbot Al vao gidng day Idp trinh C

2.2.1. Tinh phtrc tap ctia ngbn ngit 1dp trinh C

Trén thé gidi, tai nhiéu nudc, C dugc chon la ngdn nglr dé day vé mét ngdn ngir lap trinh va cai dat
thuat todn [2, tr. 5]. Hién nay c6 nhiéu ngén ngl dugc (ng dung trong lap trinh hé théng va lap trinh tng
dung, ngdn ngl C van dugc xem nhu ngén nglt chudn va co ban dé tiép can lap trinh may tinh 3, tr. 19].

Lap trinh C Ia mét trong nhiing ngdn ng( 1ap trinh bac trung véi ct phap chat ché va yéu cau hiéu
sau vé quan ly bo nhé, con tré va cdu truc dit liéu. DSi véi SV mai bat dau, viéc hiéu va ap dung cac khai
niém nay khong hé don gian. Nhiéu 16i phé bién nhu truy cap vung nhé khéng hop 18, tran bo nhé
hodc st dung con tré khéng hop 1é c6 thé khién SV bai réi.

2.2.2. Han ché cua viéc giang day ldp trinh C truyén théng

Giang day lap trinh C theo phuong phap truyén théng thueng gap kho khan trong viéc cung cap
phan héi tuc thi. GV c6 thé khéng cé du thai gian dé hudng dan tiing SV mot cach chi tiét, dac biét khi
sO lugng SV trong moét I6p qua déng. Ngoai ra, cac tai liéu hoc tap truyén thong khéng phai lic nao
cling dap ting dugc nhu cau thuc hanh, khién SV gap khé khan trong viéc tu hoc. Chatbot Al gitp khac
phuc han ché nay bang cach cung cap cac bai tap tu dong, phan hoi nhanh chong va huéng dan ca
nhan hoéa dua trén trinh do6 cda tung SV.

2.2.3. Su cdn thiét cla tng dung chatbot Al vao giang day Iap trinh C

Viéc tich hgp chatbot Al vao giang day lap trinh C gitp cai thién trai nghiém hoc tap bang cach
cung cap hudng dan theo thai gian thuc, gitip SV dé dang kiém tra va stia 16i trong ma nguén. Ngoai ra,
chatbot Al con ho trg SV hoc theo téc dé riéng clia ho, gitip ho chi dong trong viéc rén luyén ky nang
lap trinh. V&i kha nang theo doi tién trinh hoc tap va dé xuat bai tap phu hop, chatbot Al gitip nang cao
chat lugng gidng day va gitp SV tiép can lap trinh C mét cach hiéu qua hon.

2.3. Loiich ctia viéc ting dung chatbot Al vao gidng day Idp trinh C

2.3.1. Tiét kiém chi phi

Viéc strdung chatbot Al trong gidng day lap trinh C giup tiét kiem dang ké chi phi cho ca nha trudng
va SV. Thay vi phai dau tu vao cac khéa hoc truc ti€p dat do hoac thué nhiéu trg gidng dé hé trg SV,
chatbot Al c6 thé ddm nhan vai trd nay mot cach hiéu qua. Chatbot Al cung cap tai liéu hoc tap, bai tap
thuc hanh va hé trg SV giai quyét 16i [ap trinh mét cach tu ddng ma khéng can dén su can thiép lién tuc
ctia GV. Ngoai ra, chatbot Al c6 thé dugc tich hgp vao cac nén tang hoc truc tuyén mién phi hoac chi
phi thap, gitip SV ti€p can kién thirc mét cach dé dang ma khong phai mua gido trinh hay tham gia cac
I6p hoc bé sung tén kém. DEi véi cac co s& dao tao, chatbot Al gitip gidm chi phi van hanh bang cach
tu ddng hda qua trinh ho trg SV, tir do6 t6i uu hdoa ngudn nhan luc va tai nguyén giang day.

2.3.2. Tiét kiém thaoi gian

Chatbot Al giup tiét kiém thoi gian cho ca SV va GV bang cach cung cap phan héingay lap tic. Thay
vi ch& dgi GV gidi thich hodc chdm diém bai tap, SV c6 thé nhan dugc hudng dan chi tiét ngay khi gap
16i. Diéu nay gitp ho cht ddng hon trong qua trinh hoc tap, giam thai gian tim kiém tai liéu va cai thién
hiéu suat hoc tap.

2.4. Cdc ting dung chatbot Al hé tro viéc Idp trinh hién nay

2.4.1. ChatGPT

ChatGPT [4] la m6t trong nhiing chatbot Al phé bién nhat hién nay, dugc phat trién bai OpenAl.
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ChatGPT st dung mé hinh x(t ly ngén ngir tu nhién tién ti€n dé tao ra cac cudc hoi thoai cé tinh tuong
tac cao, gitip SV hoc lap trinh C mét cach hiéu qua. Véi kha nang hiéu va phan héi cac cau hoilién quan
dén lap trinh, ChatGPT c6 thé giai thich cac khai niém phuic tap, cung cap vi du ma ngudn va huéng
dan sla 16i theo tiing budc cu thé. Diéu nay gilp SV dé dang tiép can kién thic 1ap trinh va rén luyén
ky nang tu hoc. Ngoai ra, ChatGPT c6 thé ggi y cach t8i uu héa ma nguon, hé trg SV nang cao tu duy
thuat toan va viét chuong trinh hiéu qua hon. Nha vao khé nang hoc hai tir dit liéu khéng 16, ChatGPT
khéng nguing dugc cai tién dé dap (ng tét han nhu cau hoc tap ctia SV.

2.4.2. CodeX (ctia OpenAl)

CodeX la mét mé hinh Al tién tién do OpenAl phat trién, dugc thiét ké dé hé trg lap trinh vién trong
viéc viét ma mot cach nhanh chong va chinh xac. CodeX c6 kha nang tu dong sinh ma dua trén yéu
cau clia ngudi dung, giup SV hoc cach viét chuong trinh C ma khong can phai nghién ctu tai liéu qua
nhiéu. Ngoai ra, CodeX con c6 thé phan tich ma ngudn, phat hién 16i va dé xuat cac giai phap téi uu,
giup SV cai thién ky nang lap trinh cta minh. M6t uu diém 16n cta CodeX la kha nang hé trg nhiéu
ngdn ngr 1ap trinh khac nhau, gitip SV khéng chi hoc lap trinh C ma con ¢6 thé ma réng kién thic sang
cac ngon nglt khac nhu Python, Java hodc JavaScript. Vi giao dién than thién va tinh nang manh mé,
CodeX ngay cang tra thanh céng cu ho trg quan trong trong qua trinh hoc lap trinh cta SV.

2.4.3. Socratic ctua Google

Socratic la mot (ing dung Al clia Google dugc thiét ké dé hé trg SV trong qua trinh hoc tap bang
cach cung cap cau tra |6i chi tiét va truc quan. Mac du khong chuyén sau vé lap trinh nhu ChatGPT hay
CodeX, Socratic van la mét cong cu hiiu ich gitp SV tim hiéu cac khai niém co ban vé 1ap trinh C. Ung
dung nay sir dung cong nghé nhan dién van ban va hinh anh dé phan tich cau héi clia ngudi dung, sau
d6 dua ra cau tra 16i dudi dang van ban, hinh anh, video hoac tai liéu tham khao tir cac nguén dang tin
cay. Diéu nay gitip SV c6 thém mot kénh hoc tap bé trg, dac biét hiru ich khi can tim hiéu nhanh vé cac
khai niém 1ap trinh ma khéng can phai tra ctu tai liéu dai dong. Ngoai ra, Socratic con c6 thé dugc st
dung dé hé trg cdc moén hoc khac nhu toan hoc, vat ly va khoa hoc may tinh, gitp SV c6 cai nhin téng
quat hon vé cac kién thic lién quan.

2.5. Thdch thi'c va chién luoc trién khai

2.5.1. Thdch thuc

Kho khan khi st dung chatbot Al [5]: Mac du chatbot Al mang lai nhiéu Igi ich trong giang day lap
trinh C nhung khéng phai SV nao cling cé thé ti€p can va st dung céng nghé nay moét cach dé dang.
Mét s6 SV chua quen vdéi viéc st dung chatbot Al hodc khéng c6 nén tang céng nghé du tét dé khai
thac t6i da lgi ich clia hé thong. Diéu nay dac biét dang d6i vai nhiing SV khéng ¢o kinh nghiém st
dung cac nén tang hoc tap truc tuyén hoac chua tiing lam viéc véi Al. Ngoai ra, cach thiic giao tiép clia
chatbot Al c6 thé khong phu hop vé6i phong cach hoc tap ctia moét s6 SV, khién ho cdm thay khé khan
trong viéc tuang tac va tiép thu kién thuc.

D6 chinh xac va tin cdy: Chatbot Al hién nay van chua dat dén muc hoan hao trong viéc cung cap
thong tin chinh xac tuyét doi. Trong nhiéu trudng hap, chatbot c6 thé dua ra cac cau tra I6i khong ding
hodc khéng phu hop véi nglt cdnh clia bai toan 1ap trinh. Diéu nay c6 thé dan dén hiéu nham va gay
kho khan cho SV trong qua trinh hoc tap. Mét s6 chatbot Al ciing c6 thé khéng cap nhat kip thoi cac
kién thic mdi, dan dén viéc cung cap thong tin 16i thai. Do d6, SV can ¢ tu duy phan bién va kiém tra
lai thong tin ti cac nguén chinh théng trude khi ap dung vao bai hoc.

Thach thuic vé kinh phi: Mot trong nhiing rao can I6n déi véi viéc trién khai chatbot Al trong gidng
day la chi phi. Nhiéu chatbot Al cao cap yéu cau tra phi dé stt dung day du cac tinh nang, diéu nay cé
thé gay khé khan cho SV hodc céc co s& gido duc c¢6 ngan sach han ché. Bén canh d6, viéc tich hop
chatbot Al vao hé théng giang day cliing doi hdi dau tu vao ha tang cong nghé, bao gém phan mém,
may ch( va bdo tri hé théng. Néu khéng cé chién lugc tai chinh hagp ly, viéc trién khai chatbot Al ¢ thé
khong bén vimng va khé ma rong trong dai han.
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Rui ro mat di tinh ch déng va sang tao cta SV khi hoc véi Al: M6t trong nhiing van dé dang lo
ngai khi st dung chatbot Al trong gidng day lap trinh C |a viéc SV c6 thé tré nén thu déng trong qua
trinh hoc tap. Khi quéa phu thudc vao chatbot Al, SV c6 thé mat di kha nang tu tu duy va giai quyét van
dé. Thay vi ¢ gang tim hiéu 16i trong ma nguén va th nghiém cac cach giai quyét khac nhau, ho cé
xu hudng dua dam vao chatbot dé nhan dugc cau tra I6i nhanh chong. Diéu nay lam giam tinh cha
dong, sang tao va kha ndng tu duy logic ctia SV, nhirng yéu t6 quan trong trong lap trinh. Hon nira, khi
chatbot Al dua ra cau tra i sdn c6, SV c6 thé khéng dao sau vao ban chat ctia van dé va thiéu kha nang
phan tich, danh gia thong tin. D€ khic phuc thach thic nay, GV can co chién luge gidng day phu hop,
két hgp chatbot Al véi cac phuong phap gidng day truyén théng, dat ra cac bai tap yéu cau SV phai
tu tu duy va lap luan trudc khi tham khao chatbot Al. Viéc ren luyén tu duy phan bién va ky nang gidi
quyét van dé can dugc chd trong nham dam bao SV thuc su hi€éu ban chat cda lap trinh thay vi chi tim
kiém giai phap c6 san.

2.5.2. Chién lugc trién khai

Dinh r6 muc tiéu va pham vi: Viéc trién khai chatbot Al vao giang day lap trinh C can bat dau bang
viéc xac dinh rd muc tiéu va pham vi st dung. Chatbot Al ¢4 thé ddm nhan nhiéu vai trd khac nhau, tir
hé trg gidi thich ly thuyét, huéng dan thuc hanh lap trinh, phat hién 16i trong ma nguén cho dén chdm
bai tu dong. Tuy nhién, moi nhiém vu doi héi chatbot phai c6 nhiing tinh nang riéng biét va phu hop
vGi tuing giai doan hoc tap cta SV. Do do, cac trudng dai hoc can xac dinh chatbot Al sé dugc st dung
trong nhing tinh huéng cu thé nao nham tranh viéc stt dung tran lan nhung khéng dat hiéu qua thuc
t&. Ngoai ra, viéc trién khai chatbot Al can dugc thuc hién timg budc, truéc tién cé thé ap dung cho mét
nhom SV thi nghiém dé danh gia muic dé phu hgp. Néu chatbot chiing minh dugc tinh hitu ich, viéc
ma& réng pham vi ing dung ra toan bé khda hoc sé tré nén dé dang hon, déng thai gidam thiéu cac rai
ro khéng mong muén trong qua trinh trién khai.

Lua chon chatbot Al phu hgp: Hién nay, c6 nhiéu nén tang chatbot Al hé trg hoc lap trinh nhung
khéng phai chatbot nao cling phu hgp véi giang day lap trinh C. Cac yéu t6 can xem xét khi lua chon
chatbot Al bao gém: - Khd nang xt ly ngén ng( tu nhién: Chatbot phai c6 kha nang hiéu va phan héi
chinh xac cac cau héi cta SV; - Muc do chinh xac trong huéng dan 1ap trinh: Chatbot Al can dua ra cau
trd 15i ding va phu hop vai nglr cdnh clia bai toan; - Kha nang tich hop véi hé théng gido duc: Chatbot
Al nén c6 thé tich hgp véi cadc nén tdng hoc tap truc tuyén nhu LMS (Learning Management System) dé
GV dé dang quan ly; - Chi phi s&r dung: Cac trudng dai hoc can can nhac gilra viéc sir dung chatbot Al
mién phi hay tra phi dua trén ngan sach ctia minh.

Cac nén tang nhu ChatGPT, CodeX hoac Socratic déu c6 nhirng thé manh riéng, vi vay, viéc Iua chon
chatbot phu hgp can dugc can nhic ky luéng dé dam bao tinh hiéu qua trong gidng day.

Kiém tra va danh gia thudng xuyén: Viéc trién khai chatbot Al can di kém véi quy trinh kiém tra va
danh gia lién tuc dé dam bao chatbot mang lai gia tri thuc té cho qua trinh hoc tap. Cac trudng hoc nén
thu thap phan hoi tir SV va GV dé diéu chinh chatbot Al, cai thién ndi dung phan héi va t6i uu héa chuc
nang. Viéc danh gia chatbot c6 thé dua trén céc tiéu chi nhu: - Mic d6 chinh xac clia cau tra 18i; - Kha
nang ho trg SV trong viéc giai quyét 16i 1ap trinh; - Miic d6 tuong tac gilta SV va chatbot; - Khd nang ca
nhan hoa trai nghiém hoc tap cho tiing SV.

Ngoai ra, chatbot Al can dugc cap nhat thudng xuyén dé dam bao né ludn cung cap thong tin chinh
xac va phu hgp véi chuong trinh hoc. Néu chatbot khong dugc kiém tra dinh ky né c6 thé trg nén 16i thoi
hodc dua ra nhing cdu tra 16i khéng chinh xac, gay anh hudng tiéu cuc dén qua trinh hoc tap ctia SV.

Dao tao GV va SV st dung chatbot: Al Mét chién lugc quan trong khéc trong viéc trién khai chatbot
Al la dao tao GV va SV st dung cong cu nay mot cach hiéu qua. Néu GV khong hiéu rd cach hoat déng
ctia chatbot Al, ho c6 thé gap khé khan trong viéc huéng dan SV tan dung chatbot mét cach dung dan.
Tuang tu, SV cling can dugc hudng dan vé cach sir dung chatbot Al dé hé trg hoc tap ma khoéng bi 1é
thubc vao né.

Cac chuong trinh dao tao c6 thé bao gém: - Hudng dan GV cach gidm sat va danh gia phan hoi tu
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chatbot Al; - T6 chuc héi thao hodc khéa hoc ngan han dé SV lam quen vaéi chatbot Al; - Huéng dan SV
cach st dung chatbot Al dé phat trién ky nang tu hoc thay vi chi tim ki€ém cau tra I15i 6 san.

Két hgp song song chatbot Al va gidng day truyén théng: Chatbot Al khong thé thay thé hoan toan
GV ma chi dong vai tro ho trg. Do d6, can két hgp chatbot Al vai phuong phap giang day truyén théng
dé tao ra moi trudng hoc tap can bang. GV ¢6 thé st dung chatbot Al dé hé trg SV tu hoc va thuc hanh,
trong khi van gi vai trd quan trong trong viéc giang giai sau hon, huéng dan bai tap nang cao va danh
gid nang lyc cda SV.

Mot cach két hgp hiéu qua la st dung chatbot Al nhu mot cong cu hoé trg gidi dap thac mac ngoai
gi& hoc. Khi SV gap khé khan véi bai tap, ho c6 thé dat cau héi cho chatbot dé nhan phan héi nhanh
choéng. Tuy nhién, trong cac budi hoc chinh thic, GV nén dat ra cac bai tap yéu cau SV suy luan va tu
giai quyét van dé trudc khi tham khao chatbot Al.

Viéc két hgp hop ly gitta cdng nghé Al va phuang phap giang day truyén théng sé gitup nang cao
chat lugng gido duc va t6i uu hoa hiéu qua hoc tap cla SV. Diéu nay khong chi gitp SV tiép thu kién
thic mét cach chi dong hon ma con giup GV t6i uu hoa thai gian gidng day, tap trung vao nhiing néi
dung quan trong ma Al khéng thé thay thé.

3. Két luan

Viéc tng dung chatbot Al trong gidng day lap trinh C mang lai nhiéu lgi ich thiét thuc, ti viéc tiét
kiém thai gian, chi phi dén nang cao chat lugng gidng day va hoc tap. Chatbot Al c6 kha nang hé trg
SV tiép can kién thiic mot cach linh hoat, phan hoi nhanh chéng va cung cap cac bai tap thuc hanh tu
déng, gitp ho phat trién ky nang lap trinh hiéu qua hon. Hon nira, cong nghé nay gilp ca nhan hoa
trai nghiém hoc tap, tao diéu kién cho SV hoc theo téc dé riéng ma khong bi giéi han bai thai gian hay
khéng gian. Tuy nhién, viéc trién khai chatbot Al trong gido duc van dat ra mot s6 thach thic dang ké.
Mot trong nhiing van dé quan trong la dé chinh xac va tin cay ctia chatbot Al. Mdc du Al da dat nhiéu
tién bo trong xtr ly ngdén ngl tu nhién va lap trinh nhung van cé nguy co dua ra cau tra 16i khéng chinh
xac hodac khéng phu hgp véi boi canh bai toan. Do d6, SV can rén luyén tu duy phan bién va biét cach
kiém chiing thong tin ti nhiéu nguén khac nhau thay vi hoan toan phu thuéc vao chatbot Al. Ngoai
ra, chi phi trién khai chatbot Al ciing la mét yéu t8 can can nhac. Cac trudng dai hoc can dau tu vao ha
tang cdng nghé phu hop va c6 ké hoach lau dai dé duy tri, cap nhat hé théng chatbot Al. Viéc dao tao
GV va SV strdung chatbot Al mét cach hiéu qua ciing la yéu té quan trong dé t8i uu héa lgi ich ciia cong
nghé nay. Hon nira, chatbot Al khong thé thay thé hoan toan vai trd ciia GV ma chi déng vai tro hé trg,
giup gidm tai cong viéc gidng day va nang cao tinh tuong tac trong I&p hoc. Nhin chung, chatbot Al la
mot cdng cu ho trg ddy tiém nang trong gidng day lap trinh C. D€ phat huy t6i da hiéu qué can c6 chién
lugc trién khai hgp ly, d@m bao su két hop hai hoa gitta chatbot Al va phuong phap gidng day truyén
théng. Khi dugc dp dung ding cach, chatbot Al khdng chi nang cao chat lugng dao tao ma con gitip SV
trang bi nhiing ky ndng quan trong dé thich tng véi su phat trién khéng ngling ctia cdng nghé trong
tuong lai. Viéc ti€p tuc nghién ctu va cai ti€n cdng nghé nay sé dong gop tich cuc vao sy déi méi chia
gido duc, ma ra nhiéu co hdi han cho SV trong linh vuc [ap trinh va ky thuat.
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