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TOM TAT

Bén canh chwong trinh ddo tao va trang thiét bi, phuong phap giang day dong vai tro
quan trong trong viéc nang cao kién thirc va ky nang ddi voi ngudi hoc. Viéc d6i mai, &p dung
cac phuong phap day hoc tich cuc trong d6 ¢ day hoc truc tuyén nham thay doi cac phuong
phap day hoc truyén théng 1a didu thuc su can thiét. Uu diém cua day hoc truc tuyén I tinh
hap dan, linh hoat, cap nhat, su phdi hop, tdm ly thoai mai, khong bi gidi han vé khong gian
va thoi gian... Bai bao nay s& nghién ctu, thiét ké tng dung day hoc tryc tuyén (E-Learning)
vé thi nghiém may dién véi cac mé dun thi nghiém 4o duoc xay dung tryc quan, sinh dong.
Ung dung nay c6 ma ngudn mé nén cd thé dé dang diéu chinh, cap nhat khi can chinh sta va
maé rong. Viée thao tac trén moi trudng ao cua tng dung sé gidp giam téi da sai hong, sai pham
khi hoc vién thao tac trén hé thng thiét bi that, qua do tang su linh hoat va da dang trong dao
tao. Ngoai ra, ing dung nay cling cung cap thém tién ich vé chuong trinh trac nghiém may
dién nham tao cong cu trong hd tro luyén tap va kiém tra céc kién thic lién quan.

Tir khoa: Phuong phap day hoc tich cuc, ung dung day hoc truc tuyén, may dién, thao téc,
trac nghiém.

1. MO PAU

Mady dién dong vai tro quan trong trong doi sdng sinh hoat va san xuét. Viéc dao tao va
nghién ctru may dién 1a quan trong ddi véi cac hoc vién nganh dién [1]. Tur thuc té giang day
trén I6p trong nhiéu nim qua, tc gia nhan thay thoi gian thyc tap trén lép cua cac hoc vién
con rat han ché, thiét bi con it do d6 hoc vién khéng c6 nhiéu co hoi tot nhat dé luyén tap thao
tac. Vi vay, can thiét phai c6 cac tng dung mé phong dé gidp cho hoc vién c6 nhiéu thai gian
va co hoi lam quen voi hé thong cac bai thi nghiém may dién. Céc tng dung mé phong nay
ddng thoi ciing s& gidp giam tai vé sé luong thiét bi va s hoc vién tai phong thuc hanh. Khi
thao tac trén cac trng dung md phong s& gilp hoc vién tu tin hon néu thao tac thuc té, han ché
tdi da cac sai hong sai pham trong qué trinh thuc hanh trén may. Mit khac, cac tng dung mo
phong s& gilp cac giang vién c6 nhitng bai giang rat sinh dong, luya chon nhiéu hinh thac kiém
tra phong pha nhu kiém tra trén thiét bi that, kiém tra trén so d6 md phong, kiém tra tric
nghiém, dic biét s& gitp tiét kiém duoc thoi gian kiém tra.

Tai Viét Nam, vigc thiét ké mot phan mém day du vé thi nghiém may dién 13 chua co.
Vi mot s6 nghién ctu cd lién quan [2, 3], viéc xay dung cac thi nghi¢ém mdy dién cling st
dung lai cac phan mém sin cO tir nwéc ngoai nhu phan mém Matlab - Simulink dé tién hanh
nghién ciru. Mt khac, mét s6 hé théng may dién khéng cé phan mém kém theo [4, 5]. M6t s6
hé théng khac dugc cung cip béi cac hing nudc ngodi co phan mém di kém, nhung nhiing
phan mém nay thuong chi cai dt trén cac may tinh tai chd, hoat dong gan véi hé théng may
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dién tai cac phong thuc hanh. Diéu nay 1a mot han ché trong cong tac dao tao truc tuyén va
dao tao tin chi.

Déi véi thé gioi, Jorg Kammermann va cic cong sy da nghién ctu phan mém c6 lién
quan dén may di¢n, phan mém nay ciing chi gidi han ¢ viéc thict ké may dién ma chua ¢ tién
ich lién quan den thi nghiém va van hanh may di¢n [6]. Trong mét nghién cau khac cua
Bonneel va cong su [7], ngoai viéc xay dung mot phan mém thiét ké may dién va pham vi
cling nhu nghién cttu trén thi nghién ctru nay ciing phat trién thém tién ich vé ma nguén mé.
Vé&i mot s6 phan mém chuyén nghiép vé mé phong thi nghiém may dién khéc [8, 9], thi viéc
str dung cac rng dung cuda cac hang nudc ngoai nay ¢6 mot s6 kho khan:

- C4c phan mém da sb déu c6 ban quyén, phai bo tién ra mua thudng véi gia thanh cao.

- Giao dién la tiéng nudc ngoai va chua than thién véi nguoi Viét Nam.

- C4c md dun c6 nhiéu sy khac biét so véi mé hinh tai cac truong tai Viét Nam.

- Cac ung dung nay déu la g dung offline khdng thé thuc hién day hoc tryc tuyén ciing
nhu dao tao tin chi.

- Céc ung dung thuong khong c6 ma ngudn nén khdng thé stra chira bo sung hodc thay
doi khi can thiét.
Chinh vi nhimg ly do d6 tac gia da nghién ctru xay dung tng dung day hoc truc tuyén
(E-learning) ve thi nghiém may dién va nhiing ket qua dat dugc s& duoc trinh bay trong cac
noi dung tiép theo cua bai bao nay.

2. SU CAN THIET DAY HQC TRUC TUYEN HQC PHAN MAY PIEN

Qua tim hiéu thyc té cong tac dao tao hoc phan May dién tai céc truong Dai hoc, Cao
dang trong nhimg nam qua, tac gia da nhan thiy mot sé van dé va va viéc can cai tién nhu sau:

- Thi nghiém, khao sat va van hanh may dién la nhiém vy quan trong cua cac hoc vién va
k§ thuat vién nganh dién. C6 nhiéu hinh thirc dé luyén tap va thao tac nhu c6 thé trinh bay trén
gidy, trén cac tng dung md phong va thao tac trén thiét bi thuc té.

- Do thoi gian thyc tap trén 16p con han ché, thiét bi vé may dién con chua day di va
ddng bo nén sinh vién khong c6 nhiéu co hoi tét nhat dé luyén tap. Vi vdy, can thiét phai thiét
ké céac rng dung day hoc truc tuyén mé phong vé may dién dé gilp cho hoc vién c6 nhiéu thoi
gian va co hoi lam quen véi hé thong céc bai thi nghiém may dién & trén 6p cling nhu & nha.
Viéc thao tac trén moi truong 4o truc tuyén s& giam tai vé s lugng may dién trang bi tai cac
Phong thuc hanh May dién.

- Viéc luyén tap thao tac trén ing dung mo phong gilp cho hoc vién nganh dién luyén
tap va nam viing cac trinh ty va nguyén tic co ban trong thao tac van hanh may dién va khi cu
dién. Ung dung md phong s& tao kha ning phan g nhanh va chinh xéac véi cac budc va tinh
hudng van hanh, gitp hoc vién tu tin hon khi thao tac thuc té, han ché téi da cac sai hong sai
pham trong qué trinh thuc hanh trén may dién.

- Dong thoi su ra doi cua tng dung md phong s& gilp cac giang vién truc tiép giang day
hoc phan May dién s& c6 nhing bai giang rat sinh dong. Ung dung sé giup lya chon duoc
nhiéu hinh thirc kiém tra phong pht nhu kiém tra trén thiét bi that, kiém tra trén so d6 mo
phong, kiém tra trac nghiém, qua dé s& tiét kiém duoc thoi gian kiém tra.

3. XAY DUNG CHUONG TRiNH MO PHONG THi NGHIEM MAY DIEN

3.1. Thuat toan chwong trinh

58



Xay dung ¢ng dung day hoc truc tuyén (E-learning) vé thi nghiém may dién

Thuat toan chuong trinh md phéng thi nghiém may dién nhu Hinh 1, trinh tu bao gom
cac buoac:

- Pau tién chon myc thi nghiém may dién;
- Tiép dén chon bai:
- Thuc hién budc thao tac thir nhat;

- Chuong trinh s& kiém tra cac diéu kién rang budc, néu co 15i chuong trinh sé& thuc hién
thong béo 16i va tr¢ lai budc thao tac thir nhat, néu khong c6 16i thuc hién budc thao tac thir hai;

- Qua trinh tuong tu dén budc thao tac cudi cung;
- Thuyc hién xuat phiéu thao tac;
- Két thuc chuong trinh.
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Hinh 1. Thuat toan chuong trinh mo6 phéng thi nghiém may dién

3.2. Céu triic chuong trinh
Khi nguoi ding khoi dong chuong trinh, giao dién chinh cia chuong trinh xuét hién nhu

Hinh 2. Tir giao dién nay, ngudi thao tac c6 thé chon muc Thi nghiém may dién dé bat dau
thao tac.
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Hinh 2. Giao dién chinh cua chuong trinh

Budc tiép theo khi chon bai s& xut hién giao dién chuong trinh nhu Hinh 3.

E EMS

Hinh 3. Giao dién cac bai tap cia chwong trinh

Céc cdng cu lién quan cua giao dién md phong thi nghiém may dién (Hinh 4):

- Panel so d6 Iap mach: Dung dé bd tri va hién thi cac loai may di¢n va khi cu dién c6
lien quan nhu dong co, may phat, may bién &p, cau dao, ap to mat, bién tré... Nguoi thuc hién
c6 thé thao tac bang cach nhan hoic kéo truc tiép trén dbi tugng dé thay doi gia tri co lién
quan.

- Panel dung cy do luong: Dung dé hién thi cac dung cu do ludng o nhu Von ké, Ampe
k§, Wat ke, toc ’d(} ké... qua do co thé do luong céac gia :[rj nhu giién ap, d(‘)ng dién, cdng suat,
toc do... Cac doi tugng nay dugc lap trinh mé phong hién thi bang kim va so.

- Panel d6 thi: Dung dé hién thi cac dic tinh c6 lién quan nhu dic tinh khéng tai, dac tinh
ngoai... cua cac bai tap.

- Panel cac budc thuc hién: Dung dé thang tin va kiém soét cac budc thao tac. Ngoai ra,
s6 16i trong qué trinh thao tc ciing thé hién trén panel nay.

- Panel thong tin thém: Dung dé hién thi cac thdng tin chi tiét vé thong sé ting loai may
dién dugc lya chon tuwong (tng vai bai tap.
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E EMS Thi nghiém va khao sat dic tinh clia may phat dién dong bd ba pha kich tir doc lap
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Hinh 4. Giao dién bai tap thi nghiém va khao sat dac tinh méay phat dong bo 3 pha kich tir doc lap

_ Trong Hinh 4 la mot vi du lién quan dén bai tap thi nghiém va khao sat dac tinh may phat
dong bo 3 pha kich tir doc 1ap. Trinh tu cic budc thuc hién nhu sau:

- Lip mach dang so do,

- Pong ap to6 mat khoi dong dong co so cap,

- Piéu chinh giam bién tro kich tir dé ting dong dién kich tir, qua d6 tang dién ap ra dau
cuc may phat dat 380V, khao sat dac tinh khong tai cia may phat,

- Piéu chinh tang tai, khao sat dic tinh ngoai caa may phat.

Trong qua trinh thao tac, khi c6 thao tac sai, canh bao va chi dan sé dua ra nham gitp
ngudi thuc hién biet duoc 16i va dinh hug’rng ’viéc thuc hién dang budc thao téc tiép theo. Sau
khi thao tac xong, nguoi 7thl‘IC hién cé thé biét dugc minh da thao tac ding hay sai bao nhiéu
16i. Bong thoi cling ¢6 thé xem va in ra dugc trinh tu cic budc thao tac va diém so tai muc bao
cao (Report). Muc thoi gian 1a dong ho dém nguoc gitp nguoi thao tac biet dugc thoi gian
khong che trong Ilc thao tac va giap nguoi quan 1y khong che dugc thoi gian cua nguoi thao
tac. Ngoai ra, chuong trinh da xay dung hai ngén ngit Tiéng Viét va Tiéng Anh gitip nguoi sir
dung tuy y lya chon ngdn ngir thich hop.

4. XAY DUNG CHUONG TRINH TRAC NGHIEM MAY DIEN
4.1. Thuat toan chwong trinh

Véi s6 luong hoc vién 16n thi viéc t6 chirc cac bai kiém tra trén gidy hoac trac nghiém s&
gap nhiéu kho khan. Viéc kiém tra ly thuyét thuong theo hinh thic tw luan hoic tric nghiém
nén gay nhiéu kho khin cho viéc ra dé, t6 chic thi va cham bai. Bén canh do, viéc kiém tra
thyc hanh thuong cling thuong thém cac cau hoi phu nén ciing tén nhiéu thoi gian. Véi su phat
trién cua cong nghé thdng tin, viéc xay dung cac phan mém, chuong trinh truc tuyen nham
khéc phuc céc ton tai néu trénlacoy nghla Diéu nay s& giup ich cho ngudi hoc c6 méi truong
kiém tra sinh dong, dé tiép can va giGp ich cho cong tac t6 chuc thi dwoc thuan tién, nhanh
chéng. Ngoai ra, hinh thirc kiém tra trén chuong trinh tryc tuyén s& tao sy phong pht va da
dang V& cau hoi, rat ngin thai gian kiém tra ciing nhu hd tro hun luyén hoc vién nim bit vé
quy trinh van hanh, thi nghiém va khao sat may dién trudc khi thuc hanh trén mo hinh that.

Thuat toan chwong trinh tric nghiém dugc xay dung nhu Hinh 5.
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Hinh 5. Thuat ton chuong trinh trac nghiém

4.2. Céu triic chwong trinh

Tir giao dién chinh, khi nguoi ding chon muc tric nghiém, giao dién cia chuong trinh
kiém tra trac nghiém s& xuat hién nhu Hinh 6. Tai day nguoi thuc hién phai tién hanh ding
nhap thong tin c& nhan dé co thé thuc hién cac budc tiép theo ciia qua trinh 1am bai. Budc tiép
theo ngudi thyc hién tién hanh lya chon sb d¢, s6 cau hoi va thoi gian 1am bai. Thoi gian 1am
bai s& duoc xac 1ap khi nguoi thuc hién xac nhan bat diu qué trinh 1am bai.

E EMS B v e

ay quan stato déng ca khong dong bé mét phacod Z = 24, 4, ZA = 278, day quan phan tan s& c6 56 nhém

Chon bé cau hoi;

10 cau @ NA = NB = 2 nhom

@ NA = NB = 3 nhém

Bat D3u Lam Bai Quay V& @ NA = NB = 4nhém

@ NA = NB = 5nhém

$6 cau hoi chua hoan thanh: @

56 cau sai: )
Diém: )

Hinh 6. Giao dién tric nghiém

Ngan hang dir liéu cau hoi dé thi dugc ma hoa, luu trir va bao mat dudi dang co sé dir
liéu. Viéc sir dung cong cu db hoa két hop véi co so dit liéu dé hinh thanh chuong trinh kiém
tra sinh dong. Giao dién cap nhat cau hoi tric nghiém dugc thé hién nhu Hinh 7.

Vi ngén hang dé thi 16n, bo cau hoi s& dwoc tron ngiu nhién trong mai lan thi, muc dich
cua viéc ndy nham giup dé thi khéng bi trang lap trong qua trinh thi. Khi két thic thoi gian
lam bai, nguoi thuc hién c6 thé biét dwoc két qua thi caa minh.
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Hinh 7. Giao dién cap nhat cau hoi tric nghiém

5. XAY DUNG CHUONG TRiINH HUONG DAN

bé gitp nhimg nguoi méi tiép can, chuong trinh ciing thiét ké, xay dung thém chire néng
huéng dan sir dung chuong trinh (Help) nhu Hinh 8. Trong chire nang nay s& gom c6 noi dung
huéng dan mé phong thi nghiém may dién va ndi dung huéng dan sir dung chuong trinh tric
nghiém. Bén canh do, chirc ning nay s& huéng dan cach cai dat, sir dung va nhiing tién ich
khé&c lién quan cta chuong trinh.
' Eledrical machine simufation 50

ZEE L
w Electrical machine H
- A, simulation

<N

Thuit toan chwong trinh trac nghiém

‘ THUAT TOAN CHUONG TRINH TRAC NGHIEM MAY BIEN ‘

‘ Co s diy in dé | { Thdng tin c2 nhan |

| Quén fy nguet | | Siaae rage |

Hinh 8. Giao dién chuong trinh huéng dan
6. KET LUAN

_ Bai béo da trinh bay viéc nghién cau va thiét ké thanh cong ang dung day hoc truc tuyén
veé thi nghiém may dién vai cac két qua dat dugce nhu sau:

Ung dung c6 thé dugc p dung trong dao tao truc tuyén hoc phan May dién. Thong qua
do, ung dung c6 the cung cap linh hoat thém hinh thuc thi méi nhu thi truc tuyen, thi trac
nghiém bén canh cac hinh thuce thi truyéen thong.

Ung dung duoc thiét ké véi cAu trac don gian, than thién, sinh dong va dé sir dung trong
dao tao hoc phan May dién. Ung dupg la mot cbng cu ho trg d6i vai giang vién va hoc vién
trong viéc tu hoc, tu hoc co6 hudng dan, giam thoi gian hoc trén 16p, tang thoi gian hoc & nha.

Bén canh d6, ing dung c6 thé dugc trién khai cho truong khac thudc khdi ky thuat tai
Viét Nam trong dao tao hoc phan May dién, cling nhu ¢6 thé ho trg trong viéc huan luyén,
kiém tra, ség hach, ndng bac... cho céc ky thuat vién tai cac don vi c0 sir dung dén cac hé thong
lién quan dén may dién.
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Ngoai ra, tng dung nay c6 ma ngudn ma nén cé thé chinh sira, cap nhat d& dang. Bong
thoi, ung dung dugc xay dung c6 tinh bao mat cao va co kha nang thuong mai hoa.
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ABSTRACT

DEVELOPING AN E-LEARNING APPLICATION FOR ELECTRICAL MACHINE
EXPERIMENTS

Tran Phuong Nam*
Hue Industrial College, 70 Nguyen Hue Str., Hue City
*Email: tpnam@hueic.edu.vn

Besides training programs and equipment, teaching methods play an important role in
improving knowledge and skills for learners. It is really necessary to innovate and apply active
teaching methods, including online teaching, to change traditional teaching methods. The
advantages of online training are attractiveness, flexibility, updates, coordination, psychological
comfort, unlimited space and time. This article researches and designs an application online
training of electrical machine experiments with intuitive, vivid virtual experiment modules.
When editing or expanding is needed, this application has open source code so it can be easily
adjusted and updated. Operating in the virtual environment of the application will help minimize
errors and mistakes when students operate on real equipment systems, thereby increasing
flexibility and diversity in training. In addition, this application also provides additional utilities
for the electrical machine multiple choice to support practice and testing of related knowledge.

Keywords: Active teaching methods, online learning applications, electrical machines, operation,
multiple choice.
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