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Abstract: Simulation in teaching is a teaching method based on real situations through teaching equipment.
Simulation techniques are used in teaching many different fields, including information technology. In
this article, we study the use of simulation techniques to improve the quality of IT teaching. Simulation
techniques can be used in teaching operating systems and computer networks, teaching computer
hardware, teaching programming, teaching network security.
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1. Mé diu

Trong thoi dai s, nhitng yéu cau cua thi truong
lao dong vé nang luc ciia k¥ su cong nghé thong tin
(CNTT) ngay cang dugc nang cao. Ho phai ¢6 kién
thitc chuyén mén nhu viing vang vé lap trinh, phat
trién phé‘m mém, quan tri mang, bao mat thong tin va
co s& dir li¢u. Bén canh d6, kha nang su dung thanh
thao cac cong nghé tién tién nhu tri tué nhan tao, dir
lieu 16n, blockchain va Internet van vét (IoT) 1a rat
can thiét. Trong mot thé gisi cong nghé ludn thay
d6i, kha nang hoc hoi va thich ung lién tuc 1a mot yéu
t6 khong thé thiéu. Dé chuan bi cho sinh vién (SV)
nganh CNTT hoi nhdp nhanh chong véi thi truong lao
dong sau khi tot nghiép, giang vién (GV) can doi méi
phuong phap day hoc theo hudng tang tinh thuc hanh,
thuc tién. Trong s6 do, phuong phap m6 phong (MP)
lam cho qua trinh truyén thy kién thirc ciia GV, quéa
trinh nhan thtc ciia nguoi hoc dugce thuén tién hon.
2. N9gi dung nghién ciru
2.1. Te 5ng quan vé MP trong day hoc
2.1.1. Khai niém

MP trong day hoc 1a mdt phuong phap day hoc
hodc danh gia dua trén tinh hudng thuc té thong qua
cac thiét bi giang day. MP cac dién bién duoc thiét ké
v6i tinh hudng thyc té gan nhu mong mudn, yéu cau
SV dam nhan céc vai tro khi ho phan tich di liu, dua
ra quyét dinh va giai quyét cac van dé von co trong
tinh hudng d6. Khi qua trinh MP dién ra, SV phan
ng voi nhiing thay doi trong tinh hudng bang cach
nghién clru két qua ciia cac quyét dinh va hanh dong
tiép theo cua ho, tir d6 du doan cac van dé, cac giai
phép trong tuong lai. Trong qua trinh MP, SV thuc
hién cac nhi€ém vu hoc tap, diéu nay cho phép ho tu
hoc hoac ty danh gia viéc hoc cua minh [2].
2.1.2. Cac nguyén tic thiét ké, xdy dyng MP

Phuong phap thiét ké, xdy dung MP dé sir dung
trong day hoc can dya trén nhitng doi hoi, yéu cau
ctia mot thiét bi, phuong tién day hoc, can dam bao
céc nguyén tic sau:

- Thiét ké MP dam bao muc tiéu day hoc, mang
dén két qua hoc tap cu thé, hiéu qua;

- MP dugc GV st dung thong qua phuong phap
day hoc dé truyén tai dugc ndi dung day hoc;

- C6 li do khac biét gitta MP va thuc té;

- Chu trong dén thao luan noi dung hoc tap; quan
tdm nhitng y tudéng sang tao, tu duy khéac biét va
nhirng quan sat doc dao;

- Pam bao trach nhiém cta SV va vai tro cua GV.

Mot thiét ké MP ciia hé théng phirc tap chi c6 thé
gin dung voi hé thng thuc té, cho du ngudi thiét ké
dd danh nhiéu thoi gian véi nhiéu phuong phap dé
xdy dung. MP ciing nhu thiét bi day hoc no6i chung
khong thé c6 tinh hop 18 tuyét di. Tuy nhién, MP
chinh la xay dung mo6 hinh phuc vu day hoc, 1a viéc
b6 qua va don gian hoa thuc té. MP thic day tu duy
phan bién bang cach dua ra cho SV céc tinh hudng
thuc té, yéu cau ho dua ra quyét dinh va giai quyét
van de.

2.1.3. Quy trinh t6 chirc day hoc MP

Buoc I: Xac dinh muc tiéu hoc tdp. Budc dau
tién trong day hoc MP la xac dinh muyc ti€u hoc tap.
Nhing khai niém hodc ki ning ma GV muén SV hoc
thong qua MP s& hudng dinh hudng viée thiét ké MP.

Buéc 2: Chon loai MP. C6 nhiéu loai MP khéc
nhau dugc sir dung dé giang day, chang han nhu MP
40, MP nhap vai va MP dua trén tro choi. Chon loai
MP pht hop véi muc tiéu hoc tip va nhu cau, ning
lyc ciia timg ddi twong SV 1a diéu quyét dinh thanh
cong cua day hoc MP.

Bude 3: Xay dung kich ban MP: Kich ban MP
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duoc thiét ké dé mang lai trai nghi¢ém hoc tap thuc té
va hép dan. Piéu nay lién quan dén viéc tao ra mot

“cdt truyén”, “nhan vat”, “bdi canh” va nhitng “thach
thirc” phu hop voi muc tiéu hoc tap.

Buéc 4: Trinh bay MP. MP duogc trinh bay dya
trén giao dién hodc thiét bi da thiét ké. Giao dién
nguoi ding ciia MP trén may tinh thuong dugc thiét
ké truc quan va d& sir dung. Diéu ndy bao gom thiét
ké cac diéu khién, menu va co ché phan hoi.

Buéc 5: Phat trién ndi dung MP. Noi dung MP
nén duoc thiét ké dé cung ce”ip su thé hién thuc té va
chinh xéc vé cac khai niém hodc ki nang duoc day.

Diéu nay lién quan dén viée tao cc yéu té hinh
anh va 4m thanh, ciing nhu cac quy tic va thong sb
cua MP.

Buéc 6: Panh gia nguoi hoc. Bude cudi cung 1a
danh gia ngudi hoc trong qua trinh day hoc MP dé
dam bao chuong trinh giang day. Piéu nay lién quan
dén viéc xac dinh cach tot nhat dé sir dung MP trong
qua trinh day va hoc, chfmg han nhu lam trudce, lam
bai tap trén 16p hodc lam sau.

Bing cach thyc hién theo quy trinh nay, GV thiét
ké cac bai hoc sir dung MP hi¢u qua cho viéc giang
day nham mang lai trai nghiém hoc tap hap dén, thu
hut SV.

2.2. Ung dung ki thudt MP trong day hoc Tin hoc
2.2.1. MP trong day hoc hé diéu hanh va mang mdy
tinh

SV ¢6 thé trai nghiém viéc quan ly h¢ diéu hanh
hodc ciu hinh mang ma khong can phai tiép xtc
v6i hé thong that. Cac phan mém MP nhu VMware,
VirtualBox, hodc cac trinh MP mang nhu Cisco
Packet Tracer cho phép ngudi hoc thir nghiém ma
khong lo rui ro.
2.2.2. MP trong day hoc phan ciing may tinh

Cac ky thuat MP glup ngudi hoc hiéu 1 cau trac
va chirc nang cua phan cing, chang han nhu CPU,
RAM, 6 cung, ma khong can phal thao ro1 may that.
Vi du: Phian mém Proteus ¢ thé dugc sir dung dé
MP mach dién tir, gitip SV hiéu 15 cach phan cing
hoat dong.

2.2.3. MP trong day hoc ldp trinh

K§ thudt MP c6 thé hd tro ngudi hoc thyc hanh
lap trinh ma khéng can lo ngai vé su ¢6 phan mém
hodc 181 h¢ thdng. Cac méi truong lap trinh MP cho
phép SV viét, kiém tra, va sira 13i trong cac chuong
trinh ma khong can thiét phai chay trén hé thong
that. SV ¢ thé MP cac ngdn ngit 1ap trinh nhu C++,
Python, Java trén céc nén tang truc tuyén hoic trong
cac IDE c6 tich hop MP.
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Trong cac bai hoc lién quan dén lap trinh dleu
khién robot hodc cac hé théng nhiing, cdc phan mém
MP nhu VEXcode VR hodc CoppeliaSim (V-REP)
gitip SV lap trinh va diéu khién cac robot 4o ma
khong can thiét b thuc. Piéu nay giup tiét kiém chi
phi va ting tinh an toan. Vi du: SV c¢6 thé 1ap trinh
mot robot dé thuc hién cac nhiém vu nhu tranh vat
can hodc tim duong trong mot moi truong MP. Trong
1ap trinh game, SV co thé st dung cac cong cy nhu
Unity hodc Unreal Engine dé tao cac méi truong MP
va phat trién cac tro choi tuong tac. Cac moi trudng
nay cho phép SV viét ma, tao kich ban va thir nghiém
trd choi ma khong can phai hoan thién toan bo san
pham.

2.2.4. MP cac quy trinh trong khoa hoc may tinh

K§ thuat MP ¢c6 thé gitp minh hoa cac thuét toan,
nhu thuét toan tim kiém, sip xép hodc xur Iy do thi.
Nguoi hoc ¢6 thé nhin thay truc tiép qué trinh thyuc
hién va két qua cta thuét toan ma khong can phai tu
hinh dung. Vi du: Céc cong cu nhu Algomation gitip
tryc quan hoa thuét toan.

2.2.5. MP trong day hoc vé an ninh mang: Trong day
hoc vé an ninh mang, MP la cong cu hitu ich dé sv
thuc hanh phat hién va ngan chén céac cudc tAn cong
mang ma khong gay hai cho hé thong thyuc. Cac phan
mém nhu Kali Linux, Wireshark, hodc Metasploit co
thé duoc str dung trong méi truong MP dé thyc hanh
cac k¥ nang bao mat.

2.3. Loi ich va nhitng yéu cdu ciia viéc siv dung MP
trong day hoc Tin hoc

2.3.1. Loi ich cua cua viéc sw dung MP trong day
hoc Tin hoc

- Tiang tinh tryc quan va dé& hiéu: Ky thuat MP
giup truc quan hoa cac khai niém triru tuong va phirc
tap, tir 6 gitp SV hiéu bai nhanh hon. V1 du, thay vi
giai thich mot thuét toan tim kiém hay sap xép bang
1y thuyét, GV ¢4 thé sir dung MP dé SV thiy truc tiép
qua trinh dién ra va két qua.

- An toan va bao mat: Khi SV thuc hanh trén cac
hé théng mang hodc hé diéu hanh that, c6 nguy co
gdy ra hong hoc phan cing hodc anh huong dén hé
théng mang. St dung MP cho phép ngudi hoc thuc
hanh trong moéi truong an toan ma khong lam anh
huong dén hé thong thuc té.

- Tiét kiém chi phi: MP giam thiéu nhu cau phai
trang bi nhiéu thiét bi phan cimg hodc phin mém dit
tién. Thay vi dau tu vao cac phong may tinh vt ly
voi nhiéu may chu va thiét bi mang, cac cong cu MP
¢6 thé duoce st dung v61 mdt may tinh ca nhan co cAu
hinh tuong ddi.
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- H& tro hoc tap tir xa: Ky thuat MP cho phép SV
thuc hanh tir xa ma khong can phai dén trudng hoic
phong thi nghiém. Diéu nay rat hiru ich trong cac mo
hinh hoc tap két hop hodc hoc truc tuyén, gitp viée
day va hoc linh hoat hon.

- Céa nhan hoéa viéc hoc tap: Ky thuat MP cé thé
1ap lai nhiéu 1an, thyc hién duge moi lic, moi noi va
v6i cac mic d0 MP khac nhau cho hé théng thuc,
nham tao thuan loi cho nghién ctru tinh huéng trong
day hoc va tu hoc cua nguoi hoc, giup viéc hoc tap
thuédn loi hon phu hgp voi tung c4 nhan. N6 gitip
cung cdp nhitng kinh nghiém gian tiép truéc khi
ngudi hoc thue hanh thyc té di véi nhitng cong viée
¢6 thé gy nhiéu nguy hiém cho con ngudi, dé khi
bude vao thuc té nguoi hoc da thuan thuc cac qui
trinh, qui tic can lam dé giam thiéu toi da rui ro ¢
thé gy ra cho con nguoi va thiét bi. Ciing vi ki thuat
MP c6 thé duoc lap lai vo han lan véi cac tiry bién
khac nhau, nén n6 cho phép ngudi hoc co thé hoc
theo nhip do riéng va tu diéu khién cach hoc cia ban
than, kich thich su say mé hoc tap cia ho.

2.3.2. Nhitng yéu cau cua viéc sir dung MP trong day
hoc Tin hoc

- Lya chon phan mém MP phu hop: Dé dam bao
viéc st dung MP trong day hoc Tin hoc dugc thuc
hién hiéu qua, GV can chon phan mém MP phu hop
v6i chuong trinh hoc va muc tiéu cua bai hoc. Mbi
phan mém thuong tap trung vao mét linh vuc hodc
k¥ ning cu thé (vi du: Cisco Packet Tracer cho mang
may tinh, Unity cho 1ap trinh game, v.v.).

- Pam bao tinh tryc quan va d& hiéu: MP phai truc
quan va d& hiéu dé SV c6 thé nhanh chong nim bit
va thyc hién cac thao tac. GV nén cung cép hudng
dan cu thé vé cach st dung phan mém, ciing nhu cac
bude thuc hién. Cac bai tap can duoc thiét ké mot
cach chi tiét, cu thé, dé SV d& dang hiéu rd yéu cu
va biét cach thao tac trong moi trudng MP.

- Két hop 1y thuyét va thuc hanh: MP gitp SV
hiéu r& hon ly thuyét thong qua thyc hanh, nhung
viéc két hop gitra 1y thuyét va MP can hop ly. GV
nén hudng dan SV cach ap dung kién thirc 1y thuyét
vao qué trinh st dung MP. Trude khi bit dau sir dung
MP, GV can giai thich rd rang muc ti€u cua bai hoc
va nhiing kién thtrc, k§ niang ma SV sé& dat duoc khi
hoan thanh phan MP.

- Khuyén khich SV sang tao: MP cung cip méi
truong an toan dé SV ¢6 thé thir nghiém va sang tao
ma khong lo lang vé rui ro thuc té. GV can khuyén
khich SV kham pha nhiéu cach giai quyét khac nhau
hodc ty minh thiét ké cac tinh hudng méi dé phat
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trién tu duy sang tao.

- Giai quyét van dé k¥ thuat: HO trg k§ thuat:
Trong qua trinh day hoc MP, cac van dé k¥ thuat co
thé xay ra nhu 15i phan mém, thiét bi khong tuong
thich hodc 16i mang. GV can san sang hd tr SV khic
phuc nhiing van dé nay dé qua trinh hoc tap khong bi
gian doan. Phan mém MP can dugc cap nhat thuong
xuyén dé dam bao tinh nang hoat dong hiéu qua va
c6 thé cung cép cac tinh ning méi gitp SV tiép can
v6i cac cong nghé tién tién.

- Xay dung bai hoc linh hoat: GV can linh hoat
trong viéc két hop MP véi cac phuong phép giang
day khéc nhu thdo ludn nhom, hoc qua du an, hoac
hoc théng qua thuc té 0. Tuy theo trinh d6 cia SV
ma GV c6 thé diéu chinh mirc d6 kho ciia bai tap MP,
dé dam bao moi SV déu c6 thé theo kip tién do.

3. Két luan

Day hoc bang ki thuat MP cho SV CNTT la mét
phuong phap hién dai va hiéu qua, mang lai nhiéu loi
ich trong viéc nang cao chat lugng glao duc Thong
qua viéc st dung cac cong cu va phan mém MP,
SV ¢o thé tiép can kién thirc mot cach tryc quan, an
toan va thyc té. MP khong chi giup SV nam viing
Iy thuyet ma con phat trién cac ky niang thuc hanh,
giai quyét van de, Va tu duy sang tao. MP dong vai
tro nhu mot cau ndi giitra kién thirc 1y thuyét va ing
dung thyc té, giup SV hoc hoi mét cach tich cyc va
chu dong. Phuong phap nay khong chi giup cai thién
két qua hoc tap ma con gop phan xay dung cac k¥
nang can thiét cho su phat trién nghé nghiép trong
tuong lai cua SV.
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