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NANG CAO HIEU QUA CONG TAC LAP THOI KHOA BIEU CAC LGP TiN CHi
THEO TIEU CHi DAO TAO LAY NGUGI HOC LAM TRUNG TAM
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Trwong Pai hoc Céng nghiép Quang Ninh
*Email: hoangthitrang@gqui.edu.vn

TOM TAT

Xép thoi khéa biéu la mot bai toan rét khé khén va phirc tap. Béi véi thoi khéa biéu trong truong
dai hoc lai cang phtrc tap vi viéc xép thoi khéa biéu lién quan dén rat nhiéu yéu tb: sé hoc phédn mé ra,
thoi gian hoc tap, sé tiét hoc, gidng vién, sinh vién, phong hoc... Ban than viéc xép thoi khoa biéu la
ré rang nhung muc dich, tinh téi wu cla bai toan nay chura bao gicr va sé khéng bao gicr ¢é thé ré rang.
Khéng cé chudn muc nao cho viéc xac dinh tinh téi wu ctia mét Thoi khda biéu. Diéu khé nhét la & sw
hai long ctia nguoi st dung. Sw phirc tap nhét cla bai toén xép thoi khéa biéu nam & sw méu thuén
va phtrc tap ctia céc rang budc vé quan ly tiét day va nhu céu gido vién. Gidi quyét cac méu thuén
rang buéc trén ndm ngoai pham vi tw duy logic ctia thuét toan va Iap trinh cé dién. Vi vay can phéi c6
mét bién phép, cong cu hé tro, véi bai viét nay tac gid néu ra cach thirc, gidi phép dé nang cao hiéu
qua va tinh tbi wu cta céng téc xép thoi khéa biéu cho céc I6p tin chi theo mébi dot hoc cua Truong

Pai hoc Céng nghiép Quéng Ninh dap tmg tiéu chi ldy nguoi hoc lam trung tam.

Ttr khéa: Thoi khéa biéu, Phdn mém quén ly dao tao, Cac ham trong excel, Data Validation,

Conditional Formatting

1. DAT VAN DE

Trong nam hoc 2022-2023, Nha trudng quyét
dinh chuyén dbi t» phan mém quan ly dao tao
CMC sang phan mém quan ly dao tao Unisoft,
trong giai doan chuyén déi viéc xay dwng thiét lap
thdi khoa biéu gép phai nhiéu khé khan, déi voi
phadn mém unisoft cac hoc phan dwgc mé ra
hang loat dé sinh vién lwa chon dang ky hoc, vi
sb sinh vién chuyén nganh rat it nén da s6 méi
mén hoc chi c6 thé mé ra 1 I6p hoc phan, néu 2
hoc phan trong 1 hoc ky mé ra trung lich hoc thi
sinh vién cé thé bi cham tién do ra trwong. Dé
kiém soat dwoc dir liéu tranh trung chap va dam
bdo cac mén hoc mé ra trong 1 hoc ky cua 1
chuyén nganh dwoc sap xép day du, khong trung
lich nham tao diéu kién cho sinh vién c6 thé dang
ky dwoc tat cd cac hoc phan theo dung tién trinh
dao tao thi viéc chuan bi di¥ liéu trwéc khi dwa
vao phan mém quan ly dao tao la rat quan trong.
Bai bao nay dwa ra bién phap chuan bj d¥ liéu tbi
wu dé lap thdi khéa biéu.

2. THYC TRANG CONG TAC SAP XEP THOI
KHOA BIEU

Theo quy ché dao tao trinh do dai hoc: “Thoi
khéa biéu thé hién thoi gian, dia diém, hoat dong
day va hoc clia tirng I1&p thudc cac khoéa hoc, hinh
thirc va chuwong trinh dao tao. Théi khéa biéu cla
cac 16p hoc phan binh thworng duoc bd tri déu
trong cac tuan cha hoc ky.”. Céng tac xép thoi
khéa biéu ludn phirc tap va trong gidng day dai
hoc lai cang phtrc tap vi s6 hoc phan giang day
trong mét dot hoc kha nhiéu (hoc riéng 121 16p
hoc phan, hoc ky 1 ndm hoc 2023-2024, dén hién
tai m& 369 1&p hoc phan), lién quan dén nhiéu di
liu nhw: xac dinh s6 hoc phan mé 16p, ddm bao
khoéng trung lich cla giadng vién, cla sinh vién,
dap tng phong hoc.[1]

DPéi v&i phan mém quan ly dao tao hién tai
chwa cé sw kiém soat, cadnh bao trung lich sinh
vién, ma chi canh bao trung lich giang vién, nén
c6 thé sinh vién dang ky 2 hoc phan trung lich hoc
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van dwoc chap nhan, gay kho khan cho viéc hoan
thanh chwong trinh dung han cla sinh vién. Dé
dam bao sinh vién cé thé dang ky hoc tat ca cac
hoc phadn mé ra trong 1 hoc ky theo chwong trinh
dao tao, yéu cau cla ngudi xay dwng thdi khoa
biéu can sap xép cac I&p hoc phan nay dam bao
khoéng trung lich hoc.

Viéc chuan bi, dy kién dir liéu dwa vao phan
mém la rat quan trong. Vi vay trwéc mbi hoc ky
chinh hoac dot hoc riéng, phong Dao tao luén
chuan bi truéc thoi khéa biéu dw kién ddm bao
tt ca sinh vién c6 thé dang ky dwoc cac mén can
hoc trong dot hoc dé tét nghiép dung han. Dé lam
dwoc viéc nay, doi hdi phai cé mét cdng cu hd tro
tich cuc trong cong tac nay dé tiét kiém thoi gian
cling nhw dé han ché dén murc thap nhéat nhirng
sai s6t trong qua trinh thwc hién. Dong thei dé
dang kiém soat, dbi lich gidng day khi can thiét.

Do vay, viéc thiét 1ap mot Bang Th&i khoa
biéu trén Excel trng dung linh hoat cac ham trong
excel, cdng cu Sort, Filter, Slicer, Data Validation,
thiét lap dinh dang Conditional Formatting... sé
giup cho ngudi lam cong tac xép Thai khda biéu
tiét kiem dwoc toi da thoi gian. Mé&t khac viéc
kiém soat dwoc viéc trung gi® giang da han ché
dwoc rat nhiéu nhirng sai sét. Cé thé noi, voi
cach lam d6 ngudi xép thoi khoa biéu cé thé kiém
soat dwoc gan nhu tuyét déi sw nham 1an va sai
s6t cla thdi khoa biéu khi gan cho moi ngudi
thwe hién.[2], [3]

3. CAC BUOC CHUAN B| DU LIEU LAP THOI
KHOA BIEU

Pé nang cao hiéu qua cla codng tac lap thoi
khoa biéu can chuan bi sém va chu dao di liéu
ddng thoi thue hién cac bwdc nhu sau:

3.1. Péi vé&i hoc riéng:

Buwéc 1: Khi ¢ ké hoach td chire dot hoc
riéng, phong Dao tao nhan don hoc riéng cla
sinh vién. Théng ké& danh sach sinh vién va cac
hoc phan sinh vién d&ng ky hoc.

Buéc 2: Xac dinh sé 16p hoc phan can mé
cho dot hoc. Chuyén dir liéu Iép hoc phan cho
trwdng BO mén phan cdng giang vién giang day.

Buéc 3: Xép lich hoc cua sinh vién trén file
excel d@m bao sinh vién c6 thé dang ky hoc & tat
ca cac hoc phan ma sinh vién viét trong don.

Buéc 4: Pwa div liéu da chuan bj vao phan
mém quan ly dao tao dang st dung, x& Iy dé nghi
ddi lich giang day cla giang vién. Ban hanh Thoi
khéa biéu dé toan trwdng thuc hién.

3.2. Béi véi hoc ky chinh:

Buéc 1: Ra soat tién d6 theo chwong trinh
dao tao, dwa ra danh sach cac hoc phan dw kién
mé |&p trong hoc ky dang can lap thdi khoa biéu.

Buoc 2

- Chuyén danh sach hoc phan dy kién cho
cac Trudng B6 mén (ddng thoi la té trudng phu
trach chwong trinh dao tao) dé ra soat, phan héi,
bd sung hoc phan.

- Dwa trén si s sinh vién cac chuyén nganh
dé xac dinh sb Iép can m& cho mot hoc phan,
chuyén cho Trudng Bd mén phan coéng gidng
vién gidng day dam bao phu hop khdi lwvong
gidng day cla giang vién.

Buwérce 3: T div liéu da phan coéng gidng vién,
phong Dao tao xt ly di liéu trén file excel tién
hanh sap xép lich gidang day cac hoc phan trong
toan truong dam bao ding Quy ché dao tao.

Buéc 4: Pwa div liéu da chuan bj vao phan
mém quan ly dao tao dang st dung, x& Iy d& nghi
déi lich gidng day cuia gidng vién. Ban hanh Thoi
khoéa biéu dé toan truwéng thuc hién.

Trong ca 2 trwdng hop lap thoi khda biéu hoc
ky chinh hoac th&i khoa biéu dot hoc riéng thi
Budc 3 quyét dinh sw tdi wu cha thoi khoa biéu.
Vay lam thé nao dé s&p xép cac hoc phan dé dam
b&o ngudi hoc dang ky hoc di cac hoc phan theo
tién trinh chwong trinh dao tao hodc theo mong
mudn viét trong don xin hoc riéng.

Trong phan tiép theo, tac gia trinh bay giai
phéap &ng dung cac ham trong excel 16ng nhau,
cbng cu Sort, Filter, Data Validation, Conditional
Formatting thwc hién xép thoi khéa biéu dap (rng
khdng trung lich sinh vién, lich giang vién, khong
trung phong hoc, va cé can civ dé tim vj tri trng
¢ thé déi gio giang hiéu qua.[4], [5]
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4. UNG DUNG EXCEL DPE XEP LICH HOC
TOAN TRUONG

4.1. Mot s6 ham excel dwoc str dung
4.1.1. Hdm SUM

Excel dinh nghia SUM Ia mét phép tinh "tbng
tht ca cac sb trong day 6". Cu phap cta ham
SUM:

= SUM(Number1, Number2,...)
trong d6: Number1, Number2,... 1a cac gia tri s6
hang.
Két qua clia ham SUM Ia téng cla cac gia tri
dwoc chon.
4.1.2. Ham SUMPRODUT

Ham SUMPRODUCT trong Excel la mét
ham tinh toan linh hoat, c6 thé sir dung dé thuc
hién nhiéu loai tinh toan khac nhau. Céng thirc
co ban ctia ham nay la:

= SUMPRODUCT (array1, [arrayZ2], [array3], ...)
trong dé:
Array1 la mot mang hodc moét pham vi cac
gia tri;
Array2, Array3, ... la cac mang hoac pham vi
cac gia tri twong rng.

Ham SUMPRODUCT sé tinh tdng cla tich
cla cac gia tri twong rng trong cac mang hoac
pham vi dwoc chi dinh. P& dung ham
SUMPRODUCT dém khéng triing trong Exel can
két hop v&i ham COUNTIF, vi du dém khéng
trung cac gia tri trong bang pham vi tr & F2 dén
0 F11

=SUMPRODUCT(1/COUNTIF(F2:F11,F2:F11))

4.1.3. Ham COUNTA
Ham COUNTA dwoc sir dung dé dém cac 6
khéng tréng (cac 6 chira gia tri chubi va sd) trong
moét  vung  dir  liéu nhat dinh. Cu phap
ham COUNTA:
= COUNTA(value1, value2,...)

trong do: value1, value2,... 1a nhitng 6 can dém
ho&c mét vung can dém.

4.1.4. Ham COUNTIF, COUNTIFS
+ Ham COUNTIF duwoc dung dé dém sé 6
thda man diéu kién (criteria) trong mét vang div
liéu dwge chon (range). Cu phap ham COUNTIF:
= COUNTIF(range, criteria)

trong d6: Range: VVung di¥ liéu cAn dém; Criteria:
Diéu kién dé dém.

+ Ham COUNTIFS duwoc dung dé dém sé 6
thda man nhiéu diéu kién (criteria) trong vung div
litu duwoc chon (range). Cu phap
ham COUNTIFS:

= COUNTIFS(range1, criteria1, range2,
criteria2,...)

trong do:

range1, range2...: C6 thé co tbi da 127 day
cac 6 dé dém. Ching c6 thé 14 6 chiva sd, text,
tén, mang, hay tham chiéu dén cac 6 chira sb, 6
réng sé duwoc bd qua;

criteria1, criteria2...: C6 thé cé toi da 127
diéu kién dé dém.

4.1.5. Ham IF
Puoc dung dé kiém tra div liéu c6 thda diéu
kién nguoi dung dat ra hay khong va tré vé két
qua theo biéu thirc logic ding hodc sai. Ham IF
¢6 cAu truc nhu sau:
=IF(Logical_test;Value_if_true;Value_if false)
trong do:

Logical_test: Diéu kién; Value_if_true: Gia
tri tra v& néu thda diéu kién; Value_if false: Gia
tri trd vé néu khong thda diéu kién.

4.1.6. Ham VLOOKUP

DPuwoc str dung khi can do tim di liéu trong
mot bang, mét pham vi theo hang doc va tra vé
dir liéu twong wng theo hang ngang twong wng.
Céng thirc ham VLOOKUP:

=VLOOKUP(Lookup_value, Table_array,
Col_index_ num, Range_lookup)

trong do:

Lookup_value: Gia tri can do tim, c6 thé dién
gia tri truc tiép hodc tham chiéu t&i mot 6 trén
bang tinh.
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Table_array: Bang gi¢i han dé do tim.
Col_index_num: Sé thr tw clia cot lay di
liéu trong bang can do tim, tinh t trai qua phai.
Range_lookup: tim kiém chinh x&c hay tim
kiém twong dbi véi bang gidi han, néu bd qua thi
mac dinh la 1. Néu Range_lookup =1 (TRUE): do
tim twong doi. Neu Range_lookup = 0 (FALSE):
do tim chinh xac.
4.1.7. Ham IFERROR
Excel sé tra gié tri 16i vé mot gia tri ma ban
chi dinh. Céng thirc cia ham IFERROR la:
=IFERROR(value, value_if_error)
trong do:
Value: M6t phép tinh, mét cong thirc ban st
dung dé lay gia tri mong muén.
Value_if_error: Gia tri tra vé& khi Value bj 16i.
4.1.8. Ham MAX
Ham MAX |a ham tra dung dé tra vé gia tri
I&n nhat trong tap gia tri cho trwéc. Cong thirc
ham MAX
=MAX(number1, number2,...)
trong d6: number1, number2: La c4c gia tri can
so sanh.
4.1.9. Ham INDEX, MATCH

Ham INDEX tra vé gia tri theo vi tri ciia hang
va c6t trong moét bang hoac mét pham vi.
Cobng thirc ham INDEX
=INDEX(array;row_num;column_num)
trong do:
array: viing 6 hodc mét hang sé mang nao do;
row_num: chon hang trong mang ti dé tra vé
mét gia tri;
column_num: chon c6t trong mang tir d6 tra
ve mot gia tri.
Ham MATCH tra vé vi tri twong déi clia mot
gia tri trong mot pham vi. Céng thirc ham MATCH
=MATCH(lookup_value,lookup_array,match_type)

trong do:

Lookup_value: gia tri tim kiém trong mang
Lookup_array.

Lookup_array: mang hay pham vi 6 duoc
tim kiém.

Match_type: kiéu tim kiém.
4.1.10. Ham ROUNDUP

La mot trong cac ham lam tron, két qua cda
ham nay sé cho ra gia tri lam tron I&n hon gia
tri goc can lam tron. Ca phap ham ROUNDUP:

=ROUNDUP(number,num_digits)

trong do:

number: La sb can lam tron (bat budc).

num_digits: Ladéi sbdco thé am hodc
duwong (bat budc).

Chay:

num_digits = 0 thi sb duwoc lam tron t&i sb
nguyén gan nhat.

num_digits > 0 thi sb s& dwoc lam tron t&i vi
tri thap phan chi dinh. Néu num_digits = 1 13y 1
s6 18, num_digits =214y 2s6 18,...

num_digits <>thi s6 s& dwoc lam tron
sang bén trai dau thép phan. Néu num_digits =
-1 thi lam tron dén hang chuc, num_digits = -2
lam tron dén tram va num_digits = -3 la dén
hang nghin...
4.1.11. Ham AND, OR

Cu phap ham AND:

=AND(logical1,[logical2],...)

trong do:

Logicall: La cac ménh d&, gia tri logic hay
cong thirc can kiém tra.

Logical2,...: La cac gia tri ménh dé khac va
khéng bat budc.

Cu phap ham OR:

=0OR(logical1,[logical2],...)

trong do:

Logical1: La cac ménh d&, gia tri logic hay
cong thirc can kiém tra.
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Logical2,...: La cac gia tri ménh dé khac va
khong bat budc.[4], [5]
4.2. Cach thirc phwong phap thwc hién

Pé thuwc hién chuén bj di¥ liéu trén excel, tao
ra 4 sheet:

Sheet “DL_goc” chtra di¥ liéu gbc va Slicer

Sheet “Xep_TKB” chira di¥ liéu thao tac xép
thoi khda biéu toan trwérng, danh sach cac phong
hoc giang dwong.

Sheet “TKB_lop_CN” chtra di¥ liéu th&i khoa
biéu theo I&p chuyén nganh, theo déi xem dam
bdo d sd hoc phan can hoc cia I6p chuyén
nganh va cac hoc phan mé ra khéng tring thoi
gian.

Sheet “TKB_ban_hanh” chira biéu tdng hop
in thoi khoa biéu da sap xép
4.2.1. Xt ly di¥ liéu trén sheet di¥ liéu géc

DAu tién tinh tdng cac hoc phan can mé Iép,
nhap cbng thuc:

TKB_HK1_23.24 (25.7.2023) - Excel

=SUMPRODUCT(1/COUNTIF(B3:B241,B3:B241))

Thém dong dé chén du cac Iép can mé
(chang han hoc phan mé ra 2 1&p ly thuyét thi loai
lop dat1aLT1, LT2). Thém cot “Tén Iép hoc phan”
dung ham dé ghép Tén hoc phan_khdéa dao
tao_(HK_1_23_24) Loai Iop. Thém cot “Sé tuan
hoc”, tinh th&i gian hoc béng cach lay ngay két
thac trr di ngay bat dau chia cho 7 va lam tron
I&n sb nguyén gan nhét. Tai 6 Q3 nhap ham:
= ROUNDUP((P3-03)/7:0)

Twong tw, tinh sb tiét ly thuyét/ tuan, sb tiét
thwe hanh/ tuan cling dung ham ROUNDUP.

Sau d6 Sort (sap xép) toan bd bang div liéu
theo BO moén quan |y hoc phan va theo tén hoc
phan, d& dwa céac tén hoc phan nhw nhau vé gan
nhau. Tiép theo thém co6t “Ma I6p HP” dé danh s
thr tw I&p hoc phan sé mé. tai 6 AB3, nhap ham:
= IF(COUNTIF(SES$2:E3; E3)=1;
MAX($AB$2:AB2)+1;INDEX($AB$2:AB2;
MATCH(E3; $E$2:E2;0))) .

e
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Hinh 1. Di liéu 1ap thai khoa biéu

Cudi cung an bét cot cho dé theo dai va thiét
lap céc Slicer dé loc nang cao theo 16p chuyén
nganh va theo tén gidng vién, nham kiém soat tat

ca cac mdén hoc mé cho 1 16p hoc phan va danh
sach hoc phan ma giang vién tham gia giang day.
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4.2.2. Xép thoi khéa biéu

Chuyén toan bo dir lieu gbc sang sheet
“Xep_TKB”, bén canh song song v&i bang div liéu
vira chuyén 1ap bang “Xép TKB”, ngay hoc tw thiv
2 dén thir 7, céc tiét trong ngay tw tiét 1 dén tiét
12. Thuc hién sép xép gi® gidng trén bang nay,
cot “sé tiét/tudn theo TKB” 1a cot dé kiém soat viéc

TKE_HI

Hinh 2. Thiét lap Slicer

nhap du sb tiét can phai lap, Tai 6 AD4, nhap
cbng thre:
=COUNTA(AE4:CX4) dé dém sé tiét da lap trén
TKB.

Lap thém bang phu canh bang vira lap dé
thwe hién link di liéu sang biéu in thoi khoa bidu
toan trwong.
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Viéc kiém soat khdng cho phép nhap qua sé  tiét trdng dé cé thé diéu chinh thdi khoa biéu néu
tiét trén tuan va sd phong hoc trong mot thdi gian  can.
hoc dugc thiét lap dya trén cong cu Data  say khi xép xong gi¢r giang, Filter (loc) theo tiét
Validation. Trong mot hoc ky giang vién co it I6p  hoc @& x&p phong hoc cho I6p hoc phan.

hoc phan nén viéc trang lich giang dwoc kiem 4 5 3 wiam sodt thoi khéa bidu I6p chuyén

soat dé dang théng qua Filter. Viéc kiem soat nganh

trung gi® cla sinh vién c6 thé dwoc thiét lap dwa . . L. ]
A . . . Kiém tra s6 hoc phan can mé ra cho Iép
trén cong cu Conditional Formatting. Hoac |ap

. . o en i . . chuyén nganh trén sheet “DL_goc” da thiét lap
thém sheet “TKB_lop_CN”, viéc 1ap sheet nay sé

Slicer, trén sheet “TKB_lop_CN?”, dét lich vao ché

nhin thay lich dat vao dé cac Iép mé ra khong . T
trong trén thoi khda biéu sao cho khéng trung lich

trung lich hoc, thuan loi kiém tra I&p hoc phan da

gidng cla gidng vién, sau dé quay lai dién vao
sheet “Xep TKB”.

duoc xép lich dd mén chwa va dé dang nhin thay
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4.2.4. In thoi khéa biéu chinh th&i khoéa biéu theo nhu cau cua giang vién

Bang cach st dung ham VLOOKUP, cap  duoc xem xét va thyc hién bang cach ra soat,
nhat di lidu tu dong tir bang x&p thi khoa bidu thdng ké céac vi tri co thé di chuyén sang ma it
trong sheet “Xep_TKB” sang bang in thoi khéa  anh hudng dén hoc phan khac nhat. Va khi stva
bidu toan truong. di¥ liéu sé tw dong diéu chinh trén biéu thoi khoa

Day 1a budc cudi cling ctia cong doan xép bicu s& in ra.
thdi khoa biéu. Dwa trén quy trinh nay, viéc diéu
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Hinh 5. Ban hanh thoi khéa biéu

5. KET LUAN

Trén yéu cau thuc té cia Nha trwong, dé
dam bao moi sinh vién c6 thé dang ky hoc tt ca
cac hoc phan theo dung tién trinh dao tao, tao

unisoft, ¢ thé day chwa phai la phwong phap téi
wu Vi van con ton tai sy khoéng hai long cliia mét
sb gidng vién, tuy nhién phwong phap nay tao
nén sw dam bao cho yéu cu tét nghiép dung han

diéu kién cho sinh vién tét nghiép dung han can
phai thiét Iap, chudn bi di liéu thoi khoa bidu
khoa hoc va hop ly trwéc khi dwa vao phan mém

clia ngwdi hoc, gidi quyét nguyén vong chinh
dang clia moi ngudi hoc trong trudng, trong diéu
kién hién tai, hwong téi muc tiéu dao tao lay

nguwdi hoc lam trung tam.
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ABSTRACT:

Scheduling is a very difficult and complex problem. For university timetables, it is even more
complicated because scheduling involves many factors: number of courses opened, study time,
number of classes, lecturers, students, classrooms. ... The scheduling itself is obvious, but the purpose
and optimization of this problem has never been and will never be clear. There is no standard for
determining the optimality of a Timetable. The hardest thing is in user satisfaction. The most
complicated problem of scheduling lies in the contradiction and complexity of lesson management
constraints and teacher needs. Solving the above constraints is beyond the scope of logical thinking
of algorithms and classical programming. Therefore, it is necessary to have a support tool, in this
article, the author outlines ways and solutions to improve the efficiency and optimization of the work of
scheduling for each credit class. The course at Quang Ninh University of Industry meets the criteria of
being learner-centered.

Keywords: Schedule, Training management software, Functions in excel, Data Validation,
Conditional Formatting
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