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Loi cam on
Chuang em xin chan thanh cam on Ban Chu nhiém Khoa Khoa hoc Co ban, Truong Dai
hoc M6 - bia chét di tao diéu kién thuan loi va hd tro chiing em trong suét qua trinh

hoc tap va nghién ctru tai truong.

Dic biét, chiing em xin bay té 1ong biét on sau sic dén TS. Lé Bich Phuong — ngudi
d3 tdn tim huéng dan, dinh huéng chuy@n mén va gép y thiét thuc trong suét qué trinh
chdng em thuc hién dé tai "Xay dung Website Olympic cac mén cua khoa Khoa hoc
Co ban".

Nhom nghién ctru ciing xin trdn trong cam on céac thay ¢6 gido, cac ban sinh vién trong
nhom nghién cttu khoa hoc va nhitng nguoi da nhiét tinh tham gia thir nghiém hé
thdng, chia sé tai liéu, thao luan hoc thuat trong suét thoi gian ching em phat trién nén

tang nay.

Mic du di cd gang tim hiéu va trinh bay dé tai mot cach nghiém tuc, ¢d hé théng, song
do han ché vé thoi gian va niang luc thuc té, bao cdo cling nhu san pham phan mém
chic chan khong tranh khoi nhitng thiéu s6t. Chling em rat mong nhan dwoc nhiing
nhan xét va dong gop tir quy thay co dé chiing em cd thé tiép tuc hoan thién hon trong

nhirng nghién ctu sau nay.



Loi cam doan

Chiding em 1a nhém sinh vién thuc hién dé tai "Xay dung Website Olympic cac mén
cuia khoa Khoa hoc Co ban", xin cam doan toan b noi dung cua béo céo 1a két qua cua
qua trinh lam viéc nghiém tuc, cha dong nghién cuiru, thao luan va phan cong thuc hién

gitra cac thanh vién trong nhom.

B4o cao duoc xay dung dua trén kién thirc da hoc vé cdng nghé thong tin, két hop véi
viéc tim hiéu thém tir c4c tai liéu hoc thuat va ngudn théng tin chinh thdng, nham mé
rong hiéu biét va lién hé truc tiép véi cac tng dung thuc tién trong cong tac danh gia,

gido duc dao tao tai nha truong.

Chuing em khang dinh rang béo c4o va nén tang website nay khong sao chép tir bat ky
san pham c6 san nao, khéng sir dung tri tué¢ nhan tao hay céng cu hd trg mot céch vi
pham quy dinh hoc thuat, ciing nhu khong thué ngudi lam thay duéi bat ky hinh thic
ndo. T4t ca cac trich dan, s6 liéu, hinh anh va noi dung tham khao déu dugc ghi rd

ngudn, thé hién tinh than trung thuc, nghiém tudc trong nghién cau.

Néu phat hién c6 bat ky vi pham nao lién quan dén dao dirc hoc thuat, ching em xin

chiu hoan toan trach nhiém trudc cac thay co va nha truong.



L &i n6i dau
Tén deé tai: Xay dung Website Olympic cac mdn cua khoa Khoa hoc Co ban.
Pon vi 4p dung: Khoa Khoa hoc Co ban, Trudng Pai hoc Mo - Pia chat (HUMG).

Ly do lwa chon dé tai: Truong Pai hoc M6 - Pia chat (HUMG) la mot co sd gido duc
dai hoc da nganh hang dau, mang trong trach dao tao ngudn nhan luc chit lwong cao
cho cac khéi nganh ky thuat, cong nghé va khoa hoc trai dat.! Khéi luogng kién thic
nén tang thuéc Khoa Khoa hoc Co ban—bao gdm cac bo mén cbt 16i nhu Toan, Vat
ly, Hoa hoc, Co 1y thuyét, Hinh hoa va V& ki thuat, Ngoai ngir va Gido duc thé chat—
dong vai tro nhu bo khung xuwong séng, dinh hinh tu duy logic va ning luc hoc thuat
cho sinh vién toan truong trong nhitng nam dau tién ciia chuong trinh dio tao.2 Nham
khoi day tinh than say mé hoc tap va phat hién nhitng c& nhan xuat sac, cac ky thi

Olympic sinh vién cép trudng da tré thanh mot truyén thong khong thé thiéu.?

Tuy nhién, cdng tac on luyén va to chic cac ky thi Olympic hién nay dang boc 16
nhiéu diém ngh&n mang tinh hé thong. Tai liéu on tap thudng xuyén roi vao tinh trang
phan tan, cac dé thi cii khé tim kiém, dan dén viéc sinh vién thiéu mot moi truong tap
trung, d6ng nhat dé thir sirc va tu danh gia nang luc caa ban than truéce khi budc vao
céc ky thi chinh thirc. Hon thé nira, cong tac quan ly ky thi theo phurong thirc truyén
thdng tiéu tén mot luong 16N tai nguyén thoi gian va cong sic cua doi ngii giang vién
trong moi khau: tir quy trinh ra d¢, to chirc coi thi, cho dén cong doan cham diém thi
cong tiém an sai sot. Nhu cau cap thiét dit ra dbi voi Khoa Khoa hoc Co ban 1 phai
nhanh chéng sb hoa, xay dung mot hé théng céng nghé thong tin hién dai, tap trung,
gilp tu dong hoa toan bo qua trinh danh gia va tao ra mot "hé sinh thai hoc tap™ truc
tuyén binh dang, minh bach cho moi sinh vién.* D6 chinh 1a dong luc théi thic sy hinh
thanh cua dé tai nghién ciu nay.

Phwong phap tiép cian va van dé nghién ciu: Nghién ctru nay dugc trién khai bang
viéc ap dung phuong phap luan ciia cong nghé ky thuat phan mém tién tién, két hop
chat ché véi céc Iy thuyét gido duc hoc hién dai vé Hé théng quan Iy hoc tap.° Qué
trinh thiét ké va phat trién hé thong duoc tiép can theo md hinh phat trién phan mém
linh hoat, véi trong tam 1a viéc thu thap, phan tich yéu cau thuc té tir chinh doi ngii
giang vién va sinh vién tai HUMG.* V& mat thiét ké cau truc dit liéu, dé tai s dung

M6 hinh Thuc thé - Lién két nham kién tao mét co so dit liéu hoan chinh, c6 tinh logic
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cao, dam bao tinh toan ven di lidu tir cap do khéi niém dén cap do vat Iy.6 Vé phuong
dién céng nghé cét 18i, hé thdng ttng dung cac nén tang kién trac phan mém tién tién
nhat dang dinh hinh xu huéng phat trién web ciia nam 2025 - 2026. Cu thé, kién tric
may chi duoc xay dung dya trén Spring Boot 4.0 va Spring Framework 7.0 &, két hop
cuing kién tric giao dién sir dung thu vién React 19 va engine xir ly giao dién Tailwind
CSS v4.10

Pé tai da gép phan giai quyét dwoc van dé gi: Thong qua qua trinh nghién cau va
phét trién nghiém tuc, dé tai da hoan thanh viéc thiét ké, xay dung va dua vao van
hanh thanh cdng nén tang web tap trung (olympic.humg.edu.vn) chuyén biét phuc vu
cho cong tac to chirc thi va 6n luyén truc tuyén cua Khoa Khoa hoc Co ban.* Hé thong
da giai quyét triét dé bai toan phan tan tai liéu hoc thuat bang cach s hoa toan bo ngan
hang cau hoi mon Giai tich, Dai sb, Vat 1y, Hoa hoc va Tiéng Anh 2, ¢6ng thoi bam
sat chuong trinh dao tao chuan cia nha trudng. Tinh nang cham diém ty dong tich hop
cuing bang xép hang hoat dong theo thoi gian thuc da giap sinh vién xac dinh chinh
X4c Vi tri hoc luc cta ban than, qua dé tu diéu chinh 16 trinh hoc tap.* Pang thoi, nén
tang s6 nay da toi uvu hoa toan dién cdng tac quan tri dit liéu, giam tai ap luc cho giang
vién, bao vé thdng tin c& nhan cua sinh vién bang cac tiéu chuan bao mat nghiém ngat,

va mang lai trai nghiém on tap khong bi gisi han boi khong gian hay thoi gian.*



Chuwong 1. Téng quan vé van dé nghién ciu

1.1. Béi canh chuyén déi sé va iwng dung cong nghé thong tin trong gido duc dai

hoc

Trong khudn khé cua ky nguyén cdng nghiép 4.0 va nén kinh té tri thirc, chuyén doi s6
khong don thuan 1a mot muyc tiéu phan dau ma da tré thanh yéu cau mang tinh chat
séng con ddi véi su phét trién bén vitng cua cac co sd gido duc dai hoc trén toan cau
cting nhu tai Viét Nam. Qua trinh tich hop sau rong cong nghé théng tin vao hoat dong
giang day, hoc tap va quan 1y dao tao mang lai nhirng loi ich vo cung to lon: tir viéc
nang cao hiéu suat truyén dat tri thic, quan 1y ho so va tién do caa sinh vién mot cach

minh bach, cho dén viéc téi wu hoa dang ké chi phi van hanh cho nha truong.™

Hé thdng dao tao truc tuyén va dic biét 1a Heé théng quan Iy hoc tip d3 va dang tao ra
mot cudc cach mang trong phuong phap su pham. Theo dinh nghia, Hé théng quan ly
hoc tap 1a mot nén tang phan mém toan dién cho phép té chirc, quan Iy va trién khai
moi hoat dong dao tao qua mang, bao trum toan bo vong doi cua ngudi hoc tir luc
chinh thac nhap hoc cho dén khi hoan thanh chuong trinh.'> Mot nghién ciru khao sat
chi tiét ddi véi giang vién va sinh vién vé thuc trang sir dung Hé théng quan 1y hoc tap
tai cac truong dai hoc chi ra rang, ca hai nhom ddi tugng nay déu dang thich tng manh
mé& véi moi truong giéo duc $6.1° Bdi véi sinh vién, cac tinh ning duoc quan tam hang
dau trén nén tang sé bao gom: thuc hién céc bai tap, bai kiém tra do giang vién thiét ké
(chiém ty 18 ap dao 93,8%), xem noi dung bai giang sé hoa (chiém 87,7%) va theo doi
cac thong bao diéu hanh (chiém 67,7%).° Sé liéu nay cung cap mot minh ching hoc
thuat rd nét rang: ky vong Ién nhat ciia ngudi hoc khi tham gia vao mét hé thdng truc
tuyén chinh 1a dé thir thach ban than théng qua céc cong cu danh gia ning lyc va thi
cu.

Mic du viéc sir dung hé théng sé duoc danh gia tich cuc (gia tri trung binh M > 3,00)
& céc khia canh vé giao dién va to chiic sap xép, cac nghién ciru ciing chi ra mot diém
nghén ky thuat phd bién: téc d6 xur ly thong tin va sy 6n dinh cia may cha thuong
khong dugc danh gia cao, gy gian doan qua trinh lam bai kiém tra do 16i mang hozc
tu dong viang khoi hé thong.'® Nhitng phét hién tir bbi canh chung nay dong vai trd
dinh hudng cét 16i cho viéc thiét ké ky thuat cia dé tai: Hé théng mai khong chi can
dap tng chirc nang quan ly bai thi ma con phai s¢ hitu nang luc xu ly vuot troi.
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1.2. Pac thu quy mé dao tao tai trweong va vai tro caa Khoa Khoa hge Co ban

Truong Dai hoc M6 - Bia chat (HUMG) 1a mét dai hoc k§ thuat trong diém qudc gia,
quy mé tuyén sinh va dao tao lién tuc duoc mé rong dé dap wng nhu cau nhan luc caa
x4 hoi. Theo dé &n tuyén sinh duy kién nam 2025, nha truong tuyén sinh trén quy mé vo
cuing rong 1on véi 47 ma nganh khac nhau. Pang chu ¥, nam 2025 danh dau sy ra doi
cua 6 nganh hoc hoan toan méi: Ngdn ngir Trung Quéc, Ngdn ngir Anh, K§ thuét vat
liéu, Quan ly d6 thi va céng trinh, K¥ thuat khéng gian, va Quan ly tai nguyén khoang

san.!

Vi quy mo hang ngan chi tiéu méi nam (vi du, nganh Céng nghé thong tin c6 330 chi
tiéu, K¥ thuat dau khi c6 120 chi tiéu, Ky thuat Mo c6 100 chi tiéu) &, cau trdc to chac
cia HUMG dugc chia thanh nhiéu khoa chuyén mén sau nhu Khoa Co khi, Khoa
Cong trinh, Khoa Cdng nghé¢ thong tin, Khoa Moi truong va An toan giao théng,
v.v..'” Trong d6, Khoa Khoa hoc Co ban nam git vi tri nén moéng, chiu trach nhiém
giang day cac mon khoa hoc tu nhién va xa hoi co s¢ cho gan nhu 100% tan sinh vién
cua toan truong.? Poi ngii giang vién cua khoa (trong d6 c6 cac Pho Giao su, Tién si
trinh do chuy@&n mén cao) thuéc 07 bd mén: Toén, Vat Iy, Hoa hoc, Co 1y thuyét, Hinh
hoa va V& ki thuat, Ngoai ngir va Gido duc thé chat, hang nam phai xt Iy khoi lugng

giang day va thi cir khong 16.2

Sy da dang cua cac khdi nganh (tir khéi ki thuat nang nhu dao chéng 10, co hoc da 8
dén khoi kinh té, ngbn ngir 1) dong nghia vai viéc sinh vién tiép can cac mén Khoa hoc
Co ban véi nhitng ning luc va tu duy khac biét. Bé duy tri mat bang chat lugng gido
duc va bdi dudng nhan tai thuc sy, viéc duy tri mot tiéu chuan danh gia chung va sau

sac qua cac ky thi Olympic cap truong 1a mot chién luoc séng con.’



1.3. Khé khiin trong cong tac to chirc thi Olympic theo phwong thirc truyén thong

Dy &n "Xay dung Website Olympic cac mén caa khoa Khoa hoc Co ban" xuat phat tir
su nhan dién truc tiép nhitng bat cap cua phuong thic hoc va thi truyén théng. Ké tur
nam 2019-2020 tr& vé trudce, qua trinh td chic thi Olympic (vi du: mdn Dai s6 tuyén
tinh vai thoi gian 1am bai 180 phat, khong sir dung tai liéu, bao tram céc kién thic

phtic tap vé ma tran, khong gian vecto ) d6i mat véi nhitng van dé sau:

1. Phan tan tai liéu va thiéu cong cu do lwdng: Sinh vien HUMG c6 nhu cau thi
thir rat cao dé co xat trudc ky thi chinh thirc. Tuy nhién, nguén tai liéu dé thi cii
phan tan & dang vin ban giay hoic céc file PDF troi noi. Sinh vién khong c6 co
ché nao dé biét mirc d6 ning lyc hién tai cua ban than dang ndm & vi tri nao so
v6i mat bang chung cua hang nghin sinh vién khéc trong trudng.*

2. Génh ning hanh chinh va thi cong: Qué trinh tao dé thi chuan muc doi hoi sy
phdi hop caa nhiéu giang vién. Viéc to chuc thi vat Iy yéu cau diéu dong co so
vat chat, giam thi, va sau d6 1a hang tuan 1& chim diém tu luan va tric nghiém
mot cach tha cong.

3. Han ché khong gian va thoi gian: Mot ky thi vat Iy chi dién ra trong mot
khoang thoi gian hitu han, khéng tao ra dugc mot moi truong cho phép nguoi

hoc "6n tap cé hé théng va khong gigi han sb 1an 1am bai".*



1.4. Panh gia tinh hinh phat trién cac hé thong thi va quan ly sinh vién truc tuyén

Viéc nghién ctru cac nén tang quan ly hién c6 mang lai nhiéu bai hoc gia tri. Cac hé
thng hién dai quan ly sinh vién xuyén suét vong doi hoc tap dang duoc trién khai

rong réi ¢ cac trudng dai hoc, vi du hé théng quan Iy c6 kha ning lwu trix, truy xut,
théng ké moi thong tin ca nhan va diém rén luyén bang biéu do truc quan, gidp ban

giam hiéu ra quyét dinh chinh xac.*

Trong mang thi ctr chuyén sau, hé théng cua ky thi Olympic Tin hoc Sinh vién Viét
Nam dai dién cho chuan myc cao nhat caa mét hé thong quan 1y danh gia niang luc
truc tuyén. Hé théng nay quy dinh cuc ky khat khe vé viéc ¢6 1ap moéi truong thi: thi
sinh khong duoc truy cap web ra ngoai (chat, dién dan), khong dugc st dung Iénh tir
xa, mang ludi bi khoa chat ngoai trir viéc truy cap vao hé thong cham bai.® Bang xép
hang caa hé thdng duoc cap nhat tu dong va chi dong bang trong 30 phut cudi cung dé
tao yéu t bat ngo.® Pay 1a nhitng tinh ning tham chiéu v gia. Tuy nhién, ddi Véi
Olympic Khoa hoc Co ban tai HUMG (Toan, Ly, Hbéa, Ngoai ngir), muc tiéu khéng
chi 1a thi diu nghiém ngat ma con 1a "hé thong 6n luyén" ma danh cho sinh vién va
giang vién tiép can kién thic moi luc moi noi.* Do d6, viéc tu cha xay dung mot
Website Olympic riéng biét, dap tng tiéu chi "Mién phi hoan toan" va "Bio mat thong
tin noi bo™, cap nhat thuong xuyén dua trén dac thu dao tao cia HUMG 1a dinh hudng

nghién ctu toi uu nhat.*
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Chuwong 2. Co sé ly thuyét
2.1. Nén tang hé théng quan Iy hoc tap truc tuyén

Hé thdng quan 1y hoc tap 1a mét kién tric phan mém ¢ng dung nham phan phdi, quan
ly va theo d&i toan bo cac hoat dong giéo duc, dao tao truc tuyén cua mot té chic.®
Néu 16p hoc truyén thdng duoc gigi han bai nhitng bire tuong vat ly, bang den va phan

trang, thi Hé théng quan Iy hoc tap chinh 1a mét "16p hoc khéng gian s4" x6a bo moi

rao can vé dia ly.®
Chtic nang ¢t 18i cia mot hé thdng quan Iy hoc tap tiéu chuan bao gém °:

e Sang tao va Quan tri Ngi dung: Cho phép cac nha giao duc khoi tao, chia sé bai
giang dudi nhiéu dinh dang da phuong tién (video, tai liéu, hé théng cau hoi
tuong tac).

e Theo dbi va Panh gia: Hé thong tu dong ghi nhan dit liéu hoc tap vi md: tir thoi
gian dang nhap, ty 1é hoan thanh khoa hoc, dén viéc tu dong ddi chiéu dap an va
cham diém bai kiém tra. Qu4 trinh danh gia nang luc dién ra minh bach, loai trir
hoan toan su thién léch cua con nguoi.®

e BA&o co va Phan tich: Hé théng quan ly hoc tap dong vai tro 1a mét trung tam
dit liéu. Cac nha quan Iy (hoic phong Quan ly chat lwong) c6 thé truy xuat bang
diéu khién dé danh gia ty 1& dd/truot, phd diém, tir d6 do luong duoc tinh hiéu
qua cua chuong trinh dao tao.®

e Canhén hoa va Twong tac: Goi y noi dung hoc tap dua trén nang luc ca nhan,
tich hop dién dan thao luan, va lién thong dir liéu véi cac hé théng nhan su hoic

quan 1y dao tao ndi bo.°

Viéc ap dung hé thdng quan ly hoc tap mang lai loi ich kép: vira kiém soét, tiét kiém
chi phi van hanh cho nha truong (giam chi phi in 4n, co so vat chat), vira kich thich
vin héa hoc tap chu dong va lién tuc trong cong ddng sinh vién.® Viéc lva chon trién
khai LMS c6 thé dia trén hai mé hinh chinh: Dién toan dam may vai chi phi linh hoat,
hodc Luu trit tai chd danh cho cac t6 chuc yéu cau bao mat may cha cuc bo tuyét doi.°
Website Olympic cua Khoa Khoa hoc Co ban vé ban chat 13 mot nhanh chuyén biét

hoa thudc hé sinh thai hé thong quan Iy hoc tap.
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2.2. M6 hinh Thuc thé - Lién két trong thiét ké kién truc Dix liéu

Dé hién thuc héa mot hé thdng quan Iy hoc tap phuc tap, co sé dit liéu phai duoc thiét

ké mot cach khoa hoc, loai bo cac du thira dix liéu va dam bao tinh toan ven.® M6 hinh

Thue thé - Lién két duoc gidi thiéu boi nha khoa hoc may tinh Peter Chen vao nhiing

nam 1970, 1a bo cdng cu thiét ké chuan muc toan cau dé giai quyét bai toan nay.® Bang

cach biéu dién bang cac ky hiéu db hoa truc quan (hinh chir nhat cho thuc thé, hinh

elip cho thudc tinh, hinh thoi cho méi quan h&), M6 hinh Thuc thé tao ra ngén ngi

giao tiép chung giira cac nha phat trién phan mém va cac bén lién quan ma khong doi

hoi kién thirc 1ap trinh phic tap.®

Cau tric cua mé hinh M6 hinh Thyc thé bao gdm 4 thanh phan nén tang °:

1. Thuc thé: La cac d6i twong, khai niém mang thong tin doc lap can luu trix. Trong

hé théng dao tao, cac thuc thé chinh 1a Sinh vién, Giang vién, Ky thi, Cau hoi.
Trong co sé dit liéu, mot thuc thé s& dugc chuyén doi thanh mot bang (Table).
Thudc tinh: Cac dic diém tinh chat mé ta chi tiét cho thuc thé. Vi du: thuc thé
Sinh vién c6 cé4c thudc tinh M4 sinh vién, Ho tén, Email.® Thudc tinh s& chuyén
d6i thanh cac cot (Column) trong bang dit liéu.

M@éi quan hé: Thé hién cach thirc cac thuc thé tac dong va lién két voi nhau.
Ban s6/P§ do: Xéc dinh tan suat xuat hién cua lién két. C6 ba dang cbt 16i: Quan
hé 1-1 (Mot - Mot), Quan hé 1-N (Mot - Nhiéu), va Quan hé N-N (Nhiéu -
Nhiéu).® Vi du, mét ky thi c6 thé chira nhiéu cau hoi (1-N), va mot sinh vién c6
thé tham gia nhiéu ky thi (N-N). Cac méi quan hé N-N trong thyc té s& dugc

chuan héa thanh céc bang trung gian dé hinh thanh hai méi quan hé 1-N.

Qua trinh thiét ké M6 hinh Thuyc thé cho Website Olympic trai qua 3 cap do ©:

M® hinh khai niém: Cung cép cai nhin tong quan & mic kinh doanh, chi dinh
danh cac thyc thé 16n ma khong di sau vao chi tiét ky thuat.

M® hinh logic: B6 sung cac thudc tinh, xac dinh rd Khoa chinh ding dé dinh
danh duy nhat mét ban ghi, va Khda ngoai dé ndi cac bang. Mé hinh Thuyc thé
cap do Logic thé hién su lién két chat ché giira tai khoan nguoi ding, ngan hang
cau hoi va két qua thi. Khoa chinh va khéa ngoai dam bao tinh toan ven dit liéu

cho toan bo hé théng danh gia. Cuy thé, thuc thé Nguoi ding ¢6 mdi quan hé mot-

12



nhiéu véi Lich sir 1am bai, thyc thé Ky thi c6 méi quan hé mot-nhiéu véi Cau hoi
va Lich sir lam bai.

e M0 hinh vat ly: La cau trdc chi tiét cudi cung mang tinh thyc thi trén mot Hé
quan tri co sé dit liéu cu thé (nhu MySQL, PostgreSQL). N6 bao gom tén cot viét
lien khong dau, cac dinh dang dit liéu cu thé (VARCHAR, INT, BOOLEAN) va
cac chi muc (Indexes) dé téi vu hiéu ning.® Viéc st dung M6 hinh Thuyc thé gidp
du an loai bo ngay tir dau cac mau thudn ludng théng tin, tao ra mot hé théng di

lieu tin cay.®

2.3. Cong nghé phia may cha

Pé xir ly hang ngan yéu cau truy cap dong thoi vao ldc ma ca thi ma khdng bj tic
ngh&n—mot van dé pho bién ma sinh vién thuong phan anh ¢ cac hé théng cii —kién

trac may chu cua dy an nay tng dung cong nghé¢ lap trinh Java: Spring Boot 4.0.

Duoc phat hanh chinh thic vao thang 11 nam 2025 , Spring Boot 4.0, xay dung trén
nén tang Spring Framework 7.0, dai dién cho mot thé hé céng nghé mang tinh céch
mang trong thiét ké ang dung trén nén tang dam may. Phién ban 4.0 tiép tuc ké thira va
y&u cau mirc cau hinh tdi thiéu 1a Java 17, ddng thoi hd tro téi da cac tinh ning cua

may 4o tir Java 21 dén Java 25.

Viéc lya chon Spring Boot 4.0 cho hé théng gido duc dai hoc mang ¥ nghia chién lugc

& hai khia canh:

Thit nhat, t6i wu héa hiéu niing bing tép nhi phan goc: Tinh ning cdt 16i cua thé hé
nay la su hd trg toan dién cho quy trinh bién dich trude thoi gian chay. Thay vi phai
khoi dong may ao Java nang né, ma ngudn duoc bién dich thang thanh mot tép nhi
phan gdc cd kha ning chay truc tiép trén hé diéu hanh. Cac co ché méi gitp giam kich
thudce tiéu thu bo nhé xudng chi con vai chuc megabytes va thai gian khoi dong tinh
bang mili-gidy. Nho vay, khi hé théng phét hién qua tai, n6 c6 thé tu dong nhan ban

may chi ngay lap tirc ma khong dé sinh vién phai cho doi.

Thi hai, tinh bén virng ciia cdng nghé: Mot du an thudc co so gido duc nha nudc
can tinh 6n dinh 1au dai. Phén tich vong doi hd tro ki thuat cho thay, cac phién ban
Spring Boot 3.4 trg vé trude da hoan toan két thiic vong doi hd trg vao ngay
31/12/2025, ddng nghia véi viec khdng con nhan dugc cac ban va 16i bao mat. Trong
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khi d6, Spring Boot 4.0 c6 dong doi hd trg kéo dai téi hét nam 2026.22
2.4. Cong nghé hién thi giao dién

V& phia thiét bi nguoi dung, chat lugng hién thi va do phan hdi tic thi 1a chia khoa dé
duy tri sy tap trung cua sinh vién trong qua trinh 1am bai thi. Nén tang duoc xay dung
dua trén 161 React 19, dai dién cho trinh d phat trién cua nganh Iap trinh giao dién
web trong nhitg nam 2025 - 2026. Diém dot pha cua React 19 1a viéc ti wu hoa hiéu
nang két xuat 6 hoa trong cac moi truong phuc tap. Bang viéc ung dung kién tric
phan chia thanh phan két hop ciing nén tang Next.js, hé thong c6 kha ning két xuat tir
may cha gilip giao dién tai I8n gan nhu 1ap tic, va sau d6 chuyén sang két xuét tai
trinh duyét dé xir Iy cac ludng thoi gian thuc nhu dong hd dém nguoc bai thi ma khong

gay giat man hinh.

Dé quan ly my thuat va thiét ké giao dién dap ung da thiét bi, du an wng dung bo cong
cu Tailwind CSS v4. Véi triét ly st dung céc 16p tién ich wu tién, cac nha thiét ké
khong phai viét ma dinh dang phic tap, gitp giam thiéu dang ké dung lugng can tai
xudng trinh duyét cua ngudi ding. Cac 16p tién ich dugc dong goi ty dong, bao dam
hé thdng hién thi hoan hao trén moi kich thugc man hinh thiét bi, tir phong thuc hanh
may tinh cua truong dén cac dién thoai di dong c& nhan, tao diéu kién thuan loi nhat

cho sinh vién tiép can bai thi bat ky luc nao.
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Chuwong 3. Giai phap xay duwng Website Olympic

Dua trén sy phan tich toan dién vé ly thuyét va thuc tién, nhom tac gia (dudi sy huéng
dan chuy&n mén cua TS. Lé Bich Phuong, cling c4c thanh vién Hoang Long phat trién
k§ thuat va Pham Phwong phu trach noi dung #) da hién thuc hoa giai phap phan mém
"Website Olympic cac mon cua Khoa Khoa hoc Co ban". Qué trinh trién khai duoc

chia thanh céc pha thiét ké k¥ thuat nghiém ngit.
3.1. Phan tich yéu cau hé théng

Hé thdng duoc thiét ké nham phuc vu ddng thoi hai tép nguoi dung chinh 1a Giang

vién va Sinh vien HUMG, véi cac chirc nang c6t 16i sau:
Yéu cau chire ning:

1. Quan ly Danh tinh va Phan quyén: Do dic thi bao mat hoc thuat, hé thong tich
hop cong nghé dang nhap mot lan qua giao thic xac thuc ma OAuth 2.0 /
OpenlID Connect véi tai khoan Microsoft 365 va Google. Hé thng trién khai mo
hinh kiém soét truy cap dya trén vai trd chit ché véi 3 cap do: Hoc vién, Giang
vién (xé&c thuc bang hom thu @humg.edu.vn), va Quan tri vién. Bong thoi, hé
théng bao mat phién 1am viéc bang ma thong béo bao mat web két hop ma lam
méi phién 1am viéc nham quan ly va vé hiéu hoa két ndi tir xa khi c6 su ¢b. 2°

2. Kho luvu trit Ngan hang Cau héi: Ho tro giang vién soan thao, quan ly cac cau
hoi da dang thudc cac bo mon nhu Giai tich, Pai s6, Vat ly, Hoa hoc va Tiéng
Anh. Hé théng dic biét tich hop bo hién thi KaTeX dé tai hién cong thuc toan
hoc sac nét tryc tiép trén trinh duyét, dong thoi hd tro tw dong chuyén doi chudi
cong thtc rat gon SMILES thanh hinh anh cau tric hda hoc 2D/3D phuc vu
chuyén nganh Hbéa.?®

3. Heé thdng Kién tao Ky thi: Giang vién cau hinh mét ky thi vai céc thong sé: thoi
gian bat dau, thoi luong lam bai, co ché x4o tron thir ty cau hoi va dap an ngau
nhién dé dam bao tinh céng bang, chéng gian lan.

4. Co ché Thi truc tuyén an toan: Giao dién thi st dung giao dién lap trinh ang
dung phat hién trang thai hién thi cta trang web dé phét hién tinh trang thi sinh
chuyén tab hoic roi khoi trang 1am bai, ddng thoi tu dong luu cac dap an sinh
vién vira chon 18n bo nhé cuc bo caa trinh duyét. Néu cé sy ¢b mat két ndi mang,

sinh vién van c6 thé tiép tuc 1am bai ma khong bi mat dix liéu.?
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5. Cham diém va Phan tich thoi gian thwc: Thuat toan tu dong cham diém cho
phép so sanh sy can bing cua phwong trinh hoa hoc va dbi chiéu ma tran dap an
trac nghiém. Tich hop Bang xép hang dugc tinh todn tu dong twong tu hé thong
chuan qudc té dé tang tinh canh tranh.?®

6. Tro ly a0 Al: Tich hop cong nghé tao sinh dya trén truy xuat ting cuong dé tao
ra trg Iy a0 c6 kha nang nhan dién ngit canh va ho tro sinh vién tu hoc dya trén
kho tri thizc chuan caa Khoa Khoa hoc Co ban. Tinh ning tri tué nhan tao nay s&

bi t dong vo hiéu hoa khi sinh vién budc vao ché do thi chinh thuc.?

Yéu cau phi chire ning: Hé théng phai dam bao do kha dung cao, dap (ing hang ngan
luot tai truy cap cung luc khi ¢6 ky thi thang. Giao dién than thién, van hanh muot ma

trén nén tang di dong va tuan thi cac quy tac bao mat dir liéu riéng tu.*

3.2. Cau tric Mb hinh Thuc thé - Lién két

Hé théng HUMG Olympic duoc xay dung theo mé hinh co sé dit liéu quan hé nham
quan Iy toan bo hoat dong hoc tap, thi dau Olympic hoc thuat, dién dan trao doi va hé
théng Al hd tro hoc tap. Co sé dit liéu bao gdom cac nhém thyc thé chinh nhu sau:
3.2.1. Nhém thuc thé ngudi ding

Thuc thé University luu trit thong tin cac trudng dai hoc bén ngoai hé thdng, bao gom

cac thugc tinh: id, name, created, updated.

Thuc thé Faculty luu trir théng tin cac khoa trong trudng, bao gom cac thudc tinh: id,

name, created, updated.

Thuc thé User luu trix thong tin tai khoan nguoi dung trong hé thong nhu ho tén, email,
mat khau, vai trd, s dién thoai, 16p hoc, ma sinh vién, anh dai dién, hoc vi, tong diém

tich liiy va thoi gian tao tai khoan.
M&bi quan hé:
Mot University c6 thé c6 nhiéu User.

Mot Faculty cd thé c6 nhiéu User.

3.2.2. Nhom thuc thé xac thuc va bao mat
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Thuc thé PasswordResetToken luu trit thdng tin phuc vu chirc ning quén mat khau.
Thuc thé EduVerificationToken luu trir théng tin xac thuc email hoc thuat.

Thuc thé LoginHistory luu trit lich sir dang nhap cia nguoi dung nhu dia chi IP, thiét
bi dang nhap, vi tri dang nhap, thoi gian dang nhap va trang thai dang nhap.

MOi quan hé: ‘
Mot User cé thé co nhieu PasswordResetToken.

Mot User ¢6 thé ¢6 nhiéu EduVerificationToken.
Mot User 6 thé ¢ nhicu LoginHistory.

3.2.3. Nhom thuc thé quan ly tin téc

Thuc thé Category dung dé luu danh muyc tin tuc.

Thuc thé News dung dé luu cac bai viét tin tirc, thong bao cudc thi va noi dung truyen
thong caa hé¢ thong.

Thuc thé Media dung dé luu trix hinh anh, video va céc tép phuong tién khéc.
Mbi quan hé:

Mot Category c6 nhiéu News.
Mot User cé thé tao nhiéu News.

3.2.4. Nhom thuc thé tai nguyén hec tap

Thuc thé ResourceCategory dung dé phan loai tai liéu hoc tap.

Thuc thé Resource luu thong tin vé tai Ijéu hoc tap nhu tén tai liéu, mo ta, loai file,
dung lugng file, dwong dan luu trir va so luot tai.

M&bi quan hé:

Mot ResourceCategory cé nhiéu Resource.
Mot User cé thé tai 1én nhieu Resource.
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3.2.5. Nhoém thuc thé mon hoc

Thuc thé Subject dung dé luu thong tin cac mon hoc Olympic trong hé théng nhu
Toén, Vit ly, Héa hoc va Ngoai ngtr.

Cac thugc tinh chinh bao gdm ma mén hoc, t&n mén hoc, mo ta va mau sic hién thi.
3.2.6. Nhom thuec thé cudc thi Olympic

Thyc thé Competition luu thong tin Vé cac cudc thi Olympic nhu t€n cugc thi, thoi
gian bat dau, thoi gian két thuac, dia diém to chirc, ndi dung va quy ché cudc thi.
Thuc thé Timeline luu cac mbc thai gian quan trong caa cudc thi.

Thuc thé Prize luu thong tin giai thuong.

Thuc thé CompetitionRegistration luu thong tin dang ky tham gia cudc thi cia ngudi
dung.

Mbi quan hé:

Mot Subject ¢ nhiéu Competition.

Mot Competition c6 nhiéu Timeline.

Mot Competition ¢ nhiéu Prize.

Mot User c6 thé dang ky nhiéu Competition va mot Competition ¢6 nhiéu User.

3.2.7. Nhoém thuc thé ddi tuyén

Thuc thé Team Iuu thong tin doi tuyén Olympic.
Thuc thé TeamMember lwu danh sach thanh vién thude doi tuyén.
M&bi quan hé:

Mot Team co nhiéu TeamMember.
Mot User c6 thé tham gia nhiéu Team.
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3.2.8. Nhom thuc thé 1§ trinh hec tap

Thuc thé Roadmap luu thong tin 16 trinh hoc tap cua doi tuyén hodc ca nhan.
Thuc thé RoadmapStage luu cac giai doan hoc tap trong ting 16 trinh.

Thuc thé StageResource luu tai nguyén hoc tap twong Gng véi ting giai doan.
Mdi quan hg: ‘

Mot Team c0 thé ¢ nhiéu Roadmap.

Mot Roadmap c¢6 nhiéu RoadmapStage.
Mot RoadmapStage c6 nhiéu StageResource.

3.2.9. Nhom thuec thé dién dan hoc thuat

Thuc thé ForumCategory luu danh muc dién dan.
Thyc thé Post luu bai viét thao luan.

Thyc thé Comment luu binh luan cta ngudi ding.
Thuc thé Tag Iuu thé phan loai bai viét.

Thuc thé PostTag 1a bang trung gian giita Post va Tag.
Thuc thé PostLike luu luot thich bai viét.

Thuc thé CommentLike Iuu luot thich binh luan.

Mbi quan hé: ‘

Mot ForumCategory ¢ nhiéu Post.

Mot Post ¢6 nhieu Comment.
Mot Post ¢ thé co nhiéu Tag va nguoc lai.

3.2.10. Nhém thuc thé huy hiéu thanh tich

Thuc thé Badge luu thong tin huy hiéu thanh tich.

Thuyc thé UserBadge luu thong tin huy hiéu ma nguoi dung dat duoc.
MGi quan hé: ‘

Mot User c6 thé dat nhieu Badge.

Mot Badge c6 thé thudc vé nhiéu User.
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3.2.11. Nhom thuc thé dashboard ca nhan

Thuc thé CalendarEvent luu lich c& nhan cua ngudi dung.

Thuc thé PendingTask luu cac cong viéc can hoan thanh.

Thuc thé ApprovalRequest luu cac yéu cau can duoc phé duyét trong hé thong.
MAbi quan hé:

Mot User c6 nhiéu CalendarEvent.
Mot User ¢6 nhiéu PendingTask.

3.2.12. Nhém thuc thé Al hd tro hoc tap

Thuc thé AlConversation luu cac cudc hoi thoai gitta ngudi ding va hé théng Al.
Thuc thé AlMessage luu ndi dung tirng tin nhan trong cudc hoi thoai.
Mbi quan hé:

Mot User ¢6 nhiéu AlConversation.
Mot AlConversation ¢ nhiéu AlMessage.

3.2.13. Nhém thuc thé bang xép hang
Thuc thé UserRank luu thong tin thtr hang cua nguoi ding trén hé théng dya trén diém
s tich Iy.

Mbi quan hé:
Mot User cd mot UserRank.
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3.2.14. Nhom thuc thé thi truc tuyén

Thuce thé ExamCategory luu danh muc dé thi.

Thyc thé Exam luu thong tin dé thi.

Thuce thé Question luu ngan hang cau hoi.

Thuc thé QuestionOption luu cac phuong an tra 1oi.

Thuce thé ExamQuestions 1a bang trung gian giira dé thi va cau hoi.
MA4i quan hé: ‘

MGt Subject c6 nhicu Exam.

Mot ExamCategory c6 nhiéu Exam.

Mot Exam c6 nhiéu Question.
Mot Question ¢ nhiéu QuestionOption.

3.2.15. Nhém thuec thé thong bao hé théng

Thucrthé Notification duocC Stir dung dé luu trix qéc thQng bao guri dén nguoi (jl]ng trong
hé thong. Cac thong bao nay c6 the lién quan den nhicu hoat dong nhu hé thong, tin
tuc, cudce thi, doi tuyén, huy hiéu, dién dan, tai nguyén hoc tap, bai thi hoac tin nhan.

Céc thudc tinh chinh cua thyc the Notification bao gom: ma thong bao, ngudi nhan
théng bao, loai thong bao, ti€u d¢, ndi dung, duong dan lién keét, trang thai da doc va
thoi gian tao.

Trong do, loai thong bao duge phan thanh cac nhom nhu: h¢ thdng, tin tac, cudc thi,
doi tuyen, huy hiéu, dién dan, tai nguyén, bai thi va tin nhan.

MGi quan hé: ‘ ‘
Mot User cé thé nhan nhieu Notification. Moi Notification chi thuoc vé mot User.
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3.3. Giai phap céng nghé va Trién khai kién tric

Kién trac toan dién cua du an duoc trién khai theo md hinh phan tach tang Khach -
Chu hién dai, giao tiép doc quyén thdng qua cac giao thic bao mat dit liéu Iap trinh
tng dung (APl RESTful) va két néi thoi gian thuc (WebSocket).2

Tang Giao dién: Nén tang Next.js cung cap co ché tao trang web tinh cho phan
thong tin gisi thiéu nham ti uu hoa cong cu tim kiém va tée do khoi tao trang.
Ddi véi cac tinh nang thi ctr yéu cau bao mat , co ché két xuat tai trinh duyét
duoc sir dung dé tai biéu mau dong. Toan bo thiét ké duoc xay dung déng nhat
theo phong cach thiét ké phang vai tdng mau téi gian, tap trung vao noi dung dé
thi, giam thiéu xao nhang thi giac cho sinh vién. ™

Tang Logic M4y chii: Khdi may cha Spring Boot 4.0 tiép nhan yéu cau, xir ly
nghiép vu thong qua co ché tiém phu thudc. Khéi truy cap dit liéu ding JPA 3.2
dé thuc thi cac thao tac truy van 1én co s dir liéu PostgreSQL mét cach an toan.®
Trién khai Hé théng: Khac véi viéc cai dat may chu vat 1y tai truong cé nhuoc
diém la chi phi bao tri dat do va dé tac nghén , nén tang Website Olympic duoc
dong goi dudi dinh dang vung chira doc 1ap (Container) va van hanh hoan toan
trén moi truong dién toan dam may. Khi c6 thong bao lich thi Olympic quy mo
toan truong, hé thong co kha niang ty dong ma rong tai nguyén tinh toan dé xu ly

tron tru Iuu lugng truy cap lon.

3.4. Kién trac hé théng theo mé hinh C4

Dé tao ra mot ngdn ngir chung dé hiéu cho nhom phat trién va dam bao kha ning bao
tri hé thong, dé tai ap dung mo hinh kién trdc nguyén khéi két hop quy chuan thiét ké
md hinh C4 (Ngit canh, VVing chtza, Thanh phan, M4 ngudn). Su phan ré kién tric cua

Website Olympic duoc thé hién sét véi thuc té ludng nghiép vu nhu sau::?
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3.4.1. Biéu db Ngir canh hé thong

O mure cao nhit, trung tdm 1a hé théng phan mém Olympic. Xung quanh 1a d6i tuong
ngudi ding (Sinh vién, Giang vién, Quan tri vién). Hé thong trao ddi thdng tin chat
ché véi 3 nén tang ngoai vi: Hé thong luu trit tép tin dé phuc vu tép PDF; Hé thong thu
dién tir dé guri xac thuc; va Hé thong tri tué nhan tao dé cung cap giai dap tu dong vé

Khoa hoc co ban.?®

Sinh vién, Giang vién hoac Admin
[ [Person]

/4\ M6t nguroi ding cia website =

Vi View/upload/dowload documation, lam bai tap \
) _ Upload bai tap/dé thicudc thi, nhan fin, thac \
V2 mac, dang théng bao, quan Iy doi tuyen, quan Iy ngudi ding %

/7 \
4 \
/ \
download sends email to
4 \

oS \

File System HUMG Olympic System E-mail System
[Software System] [Software System] [Software System]
_upload/delete Cho phép ngu®i diing chia sé tai sends email _

using liu, déng thong béo, lam cac de, using
bai tap, tham gia céc cudc thi, nhan
tin trao doi v6i nhau, hoi dap véi Al,
quan ly nguéi dung, déi tuyén

Hé théng g tin nhén ngoai nhu
gmail, ...

Noi luu trir tai liéu dang nhw pdf,
docx, ...

ask Al

Al System
[Software System]

Hai dap véi Al bén ngoai hoac clia
khoa Khoa hoc co ban

Hinh 1. Sor 6 ngit canh hé thong
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3.4.2. Biéu dd Container

Hé thdng bao gdm 3 phan hé cét 16i:

Ung dung web mét trang (Giao dién): Ung dung xay dung trén nén tang ReactJS,

phan phdi qua trinh duyét web.

May chii &ng dung: May chu Java & Spring Boot, tiép nhan yéu cau va két ni lusng

dir liéu thoi gian thuec.

Co sé dir liéu: He quan trj co so dit liéu PostgreSQL luu trit toan bo hd so ding nhap,

siéu dir liéu bai tap va lich sir cudc thi. ?°

y \
/' Sinh vién, Giang vién hoac Admin

[Person]

Mét nguwéi ding cia website

N

ey
P
.
-
- |
-
-
-
-
-
-
-
download
-
-
-
-
s
-
-
HUMG Olympic System
File System (Software System)
[Software System]
Novi lwru triF tai liéu dang nhu pdf, ~ .
docx, ... -~
Ubloadlupdateidelete

HSONHTTPS]
~

Database
[Container: Relational Database Schema]
Lwu triv théng tin ngurai ding
metadata cia tai liéu, bai tap, lich
sir lam bai, ket qua cudc thi, lich sir
tin nhan

Reads from and wriles fo

Single - Page Application
[Container. ReactJS]

Cung cép t4t ca cic chirc nang ciia
website cho ngwéi ding thng qua
trinh duyét web

Makes API calls to
[JSONHTTPS]

~ API Application
[Container: Java and Spring Boot]

Cung cap tit ca cac chirc nang cho
HUMG Olympic thng quan
JSON/HTTPs, Giao thire
WebSocket dé ket ndi real-ime

~

[SMTP]

" askal
HSONHTTPS]

Hinh 2. So' d6 viing chira
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E-mail System
[Software System]

Hé théng gri tin nhan ngoai nhu
gmail, ..

Sends emails using”

Al System
[Software System]

Héi dap véi Al bén ngodi hodc clia
khoa Khoa hoc co ban




3.4.3. Biéu @6 Thanh phan

Bén trong viing chira may chu ¢ng dung, moi yéu cau tir ngudi dung déu phai di qua
thanh phan bao mat dé xac minh quyén han. Sau khi xac thuc hop 1€, yéu cau s& dugc
phan phdi dén cac cum chirc ning doc 1ap bao gom: Quan Iy hd so, Tai liéu noi bo, Co
ché thi ctr, Quan 1y doi tuyén, Ghi nhan thanh tich, Hé thong thdng béo, va Quan ly
ludng twong tac truc tiép véi tro ly 40.2

single - Page Appiication
[Container: Reactis

Cung clp tt cd cac chirc nding cila

website cho ngudi ding thing qua
trinh Guyt web.
Makes AP cals o
LSONMTTPS]
API Application
(Container)
Security Component
e {Component Spring Bean] \| %
8AC) [REAC]
. )
aif Xac thyc khi c6 1 request Guoc goi RBAC)
)
cat
cal IRBAC)
ac) cal
[RBAC]
Documention Auth & Profile Question & Exam & Contest Team Management & Training Achievement & Awards Notification Conversation
[Component: Spring Bean] IComponent: Spring Bean] {Component: Spring Bean] {Companent: Spring Bean] {Component Spring Bean] IComponent: Spring Bean] {Component: Spring Bean)
Ding kj, dang nhap, quén mat
T . khdu, Iy thong tin ca nhan. sira e T A
Tai gy, L rinh 6n kuyén cho a6 Hoaydn thahaa o e R TS Pl S s AR A RS Cée ngudi diing tré truyén v6i nhau
i L Sty g Céu hi bai tap, 3& thi va thi thir Quén Iy d tuyén cia mat mén anh tich cia di tuyén trong khoa Noi khoa déng cac thng bao ‘hodc hid 0ép voI Al
Flonts Sow ind wiioe o) ‘\ ‘Reads from and wriles 10 Reads from and writes to
uploagdonkoaticeiete 1PALI0BG, send emaillo o Reads fom and writes o
T send emat to <4 JPALDBC] [WPAIJDBC] ., Reads from and writes 1o Reads from and wriles to
i 1SMTP] i ias (9PAIOBC) s i s WPAUDEC) askar
\ J’ LPAUDEC] sonmTTes)
File System y i
[Software System) . > Al System
— . [Sonware System]
Noi luu tr tai iéu dang nhu p, Database
doc, [Container Relational Database Schems] Hoi dap vai Al bén ngodi hodc cla
khoa Khoa hoc cor ban
Liru i thing tin ngudi ding,

metadata cla 1 idu. bai tip, ich
sir lam bai, két qua cudc thi, lich sir
tin nhan

Hinh 3. Sor d6 thanh phan
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3.4.4. Biéu @6 Tuan ty

Thay vi sir dung so ¢6 ma ngudn chi tiét, qua trinh phat trién duoc kiém soat bang dic
ta tinh hudng sir dung théng qua chudi so do tuan tu. Céc ludng hé théng quan trong
duogc thiét ké trinh tu goi giao thuc rd rang gitra ting Diéu khién, ting Dich vu va Co
so dir lidu, dam bao tinh nhat quan cua dit liéu trudc khi phan hdi (thanh cong hoac
béo 13) v& thiét bj nguoi diing.?s

Duéi day 1a mot s6 biéu d6 tuan ty cbt 16i mo ta ludng dit lidu caa hé thdng:

Ludng Ping ky va Xac thuc (Authentication):

Controller Service Database Mail

HPOST authiregister—»| register >
alt if validate|email, password, ... ok
——save user =':|
o Ty 201 Crealed----- Gl eEE L Db - e e e e o] [ ————retum user—_
| send mail with link accept ""[]
else
[€—400 Bad Rﬂquesi—_[ﬂ """""" falsg------------1 L
Controller Service Database Mail
Client

Hinh 4. So do tuan tu dang ky tai khodn
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Controller Service Database Mail
—POST authflogin—» i “'l
o0 ogin " find user »
[ ———etumn useJ
alt if validate|email, password, ... ok
I 201 Created- --- -1 < ser, jwt and refresh token
[~~~ -send mail verify 2FA-—------ """ --" 7o ‘>|:|
else
[€—400 Bad Request——_ €------- [--false---==---------1 L
Controller Service Database Mail
Client
Hinh 5. So' do tuan tu dang nhap
% Controller Service Authorization Server Resource Server Database Mail
|—FPOST "4’1 ‘oauth; l

1
start OAuth 2 process

[®-redirect fo AuthZ Server— |[%—redirect to AuthZ Server—|

—Open redirect URL—— I
Fresent " ul
[——present submitted data from 1
X | verify and creale authorization code
Redirect to Web Server With cod:
Sollow redirect code-
|——present autharization cod
[€—return access token'
teall protected resource with access token: "]
Tetum protected resaume—l_
ave user T
Tetum user !.J
oK le—user, refresh token w——| [ . ‘ [I]
Controller Service Authorization Server Resource Server Database Mail

Client

Hinh 6. So' do tuan tir dang nhdap mét lan qua OAuth 2.0

Ludng Nghiép vu Thi cir va Quan ly Tai liéu:
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Controller

Service

|

it >
POST assessment/contest
e - - - -400 bad request- - -~ |g-----
< 201 Created------ -r """
Controller
Client

I

createContest————%|

find user.

Database

X

| —————return user—
———

validate user, confest
—save contest—————————»|

[—————retumn confest
_________ ok ee oo e e e m = [3end mail nofification contest

Service

P
L

Database

Hinh 7. So d6 tuan tw Tao cudc thi
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Controller

|

Service

> submissionConfest——
POST submission/contest

Database

validate user, submissicn, contest

find user.
R return user—>l

g - - --400 bad request----{ |g------------ falgpr - ---====----
zave submission by contest ID )
P return submission
-
______________ ok o]
- 200 OK-------1 <
Controller Service Database
Client
Hinh 8. So do tuan tw ngp bai thi
Controller Service Database Cloud
—POST ducument—bl upload ';l
find user. »
-+ return user L
validate user, file
g - - - -400 bad request____ | [ S falgg - - mmmmmm =
upload file ""H
- 201 Created----- r‘ """""""" Ok ooeee o < oK.
Controller Service Database Cloud
Client

Hinh 9. So d6 tuan tu tai tai lidu
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3.5. Pac ta hanh vi sir dung

3.5.1. Ping ky

Use Case Specification

Use Case Name: | Dang ky
Created By: | Long Date Created: | 07/17/2025
Primary Actor: | Guest

Trigger:

Pang ky tai khoan méi

Description:

1.

2
3.
4

Cho phép guest tao 1 tai khodn méi trén hé thong

. Phai c6 glri email d€ xac nhan

Khi dang ki xong mac dinh la Student

. Vichwa xac thucla sinh vién cha trwd'ng nén bi gidi

han mét s tai nguyén nhat dinh

Pre-conditions:

Nguwei dung chwa dang nhap vao hé théng

Post-conditions:

1.

Mot tai khoan véi trang thai verify = false dwoc lwu

xudng database

M6t mail théng bao glri dén cho ngudi dung

Normal Flow:

NouhkwNRE N

Guest chon chirc nang dang ky

Hé théng hién thij form dang ky

Ngu&i dung nhap théng tin theo form va an glri
Hé thong kiém tra tinh dung dan cta dir liéu

Hé théng lwu thdng tin vao database

Hé thdng glri mail dén nguwdi dung

Hé thong hién thi dang ky thanh cong va hién thij

form xac thuc

Alternative Flows:

Tai bwédc 2, nguwdri dung cé thé an nat login dé chuyén
sang login

Exception Flows:

Tai bwdc 4 néu email d3 ton tai thi yéu ciu ngudi dung
nhap email khac
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3.5.2. Pang nhap

Use Case Specification

Use Case Name: | Pang nhap
Created By: | Long Date Created: | 07/17/2025
Primary Actor: | Guest

Trigger:

Pang nhip vao hé théng

Description:

Cho phép nguéi dung c6 tai khodn truy cdp vao hé thong

Pre-conditions:

Nguwéi dung cé tai khoan roi

Post-conditions:

=

Mot phién lam viéc méi dugc tao cho nguwoi dung
Nguoi dung dwoc chuyén sang trang chl

Normal Flow:

Guest an nut dang nhap

Hé thdng hién thi form dang nhap

Guest dién thong tin va 4n nat dang nhap

Hé théng kiém tra dir liéu

Néu Ia Admin hodc Teacher thi sé bat xac thwc 2FA
Hé théng tao 1 phién lam viéc vé&i client

Pang nhap thanh cong chuyén hwéng té&i trang chl

NounhkwnNPRIN

Alternative Flows:

Tao bwérc 2:
1. Nguweidung cé thé an dang ky tai khoan
2. Nguoi dung cé thé an quén mat khau

Exception Flows:

Tai bwd'c 4 néu thong tin tai khoan hodc mat khau sai thi
thong bao cho ngu¢i dung
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3.5.3. Quén mat khau

Use Case Specification

Use Case Name:

Quén mat khau

Created By:

Long Date Created: | 07/17/2025

Primary Actor:

Guest

Trigger:

Ngudi dung quén mat khau

Description:

Cung cap quy trinh cho ngudi dung quyén mat khau

Pre-conditions:

Nguoi dung cé tai khoan

Post-conditions:

Update mat khau méi vao trong database

Normal Flow:

1. Nguweidung an quén mat khau

Hé thdng yéu cau ngudi dung nhap email

Nguwéi dung nhap email va an gri

Hé théng kiém tra email

Hé théng gtri 1 mail lién két téi email

Nguei dung mé& mail va 4n vao lién két

Hé théng nhan lién két va chuyén sang trang tao
mat khau méi

8. Ngudidung nhap mat khdu méiva an tao

9. Hé thdng nhan dir liéu va update mat khau méi

NG REWN

Alternative Flows:

Tai buwéc 2 ngwéri dung cé thé an nit huy

Exception Flows:

Tai bwéc 4 két kiém tra email chwa ton tai thi thong bao
cho nguwéi dung va yéu ciu nhép lai
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3.5.4. Nop bai va cham diém

Use Case Specification

Use Case Name:

Nop bai va chdm diém trong cac cudc thi

Created By:

Long

Date Created: | 07/17/2025

Primary Actor:

Student

Trigger:

NOp bai va cham bai

Description:

Student mudn lam bai tip, khi lam xong mudn ndp bai va
biét két qua lam bai cia minh.

1.

wN

Student ndp bai tap cho hé thdng

Hé théng ghi nh3n bai lam

Tw ddng cham (néu cai dit) hoac doi cham
Néu doi cham sé théng bao cho Teacher
Sau khi c6 diém cap nhat diém cho Student

Pre-conditions:

Cudc thi phai con thei han lam

Post-conditions:

Mot két qua cta bai ndp dwoc lwu xudng database
Mot théng bao glri dén cho Teacher néu cham tay

Normal Flow:

N s

8.
9.

Student click vao 1 bai tap dé lam

Hé thdng hién thj théng tin cha bai tap

Student dién dap an cho cac cau hoi

Student click ndp bai truwéc khi hét gior

Hé thdng xac nhan hanh déng

Hé théng lwu két qua xudng database

Hé théng tw déng chadm hodc théng bao cho
lecturer néu cham tay

Hé thong tinh toan diém va lwu lai (néu tw cham)
Hé thong hién thi va xac nhan bai d3 ndp

Alternative Flows:

Tai bwéc 2 ngudi dung c6 thé an thoatra

Exception Flows:

1.

2.

Tai buéc 4 néu thei gian 1am bai d3 hét -> hé thong
tw dong déng lai va kiém tra cau tra & cha student
xong dé lwu xudng database

Khi ndp bai, néu mat mang phia client sé lwu lai ciu
tra l&i va cho phép nguwdi dung ndp khi c6 két néi
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3.5.5. Tao nhom nhén tin

Use Case Specification

Use Case Name:

Tao nhém nhan tin

Created By:

Long

Date Created: | 07/17/2025

Primary Actor:

Student/Lecturer

Trigger: | Tao nhém dé& nhan tin
Description: | User mudn:
1. Taonhém nhan tin
2. battén chonhém
3. M¢i moi ngu¢i tham gia

Pre-conditions:

User d3 login roi

Post-conditions:

Mot nhédm chat méi duoc tao ra va di¥ liéu dwoc lwu
xudng database

Normal Flow:

1.

O N AR WN

User chon chirc nang tao nhém

Hé théng hién thi giao dién

User nhap tén nhém

User tim kiém va chon ngué¢'i dé thém vao nhém
User nhan nat tao nhém

Hé théng nhan dir liéu

Hé théng tao 1 ban ghi lién két cac user véi nhau
Hé thdng chuyén huwé'ng ngudi dung dén giao dién
chat

Hé théng thdng bao cho nhirng ngudi dung duoc
thém vao

Alternative Flows:

Tai bwd'c 4 user c6 thé an huy dé thoat

Exception Flows:

Tai bwéc 6 néu hé thong thay c6 16i nhw dit tén hay thanh
vién qua it thi sé thong bao cho user va ma&i nhap lai
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3.5.6. Tai tai ligu 1én

Use Case Specification

Use Case Name: | Tai tai liéu
Created By: | Long Date Created: | 07/17/2025
Primary Actor: | Student / Lecturer

Trigger:

Giang vién tai tai liéu 1én web dé chia sé, lwu triv

Description:

Cho phép ngu¢i dung da dang nhap la gidng vién tai tai
liéu 1én hé théng

Pre-conditions:

Ngu&i dung da login

Post-conditions:

1.
2.

Tai liéu duoclwu trir & 1 bén thir 3
1 dworng dan tdi file & bén thir 3 dwoc lwu xudng
database

Normal Flow:

O NV AW

. Thanh vién di chuyén dén trang tai liéu va an nat

tai lén

Hé thdng hién thij form tai I&én gdm tén tai liéu, mé
ta, tag gi va 1 muc dé kéo tai liéu vao

User nhap dung form

User an nut glri

Hé théng kiém tra tinh hop 1 cha tai liéu

Hé thong tai file Ién bén thir 3

Hé thdng I3y link file va lwu vao trong database

Hé thdng thong bao tai thanh céng

Alternative Flows:

Tai buwéd'c 3 nguwdri dung cé thé an thoat ra ngoai

Exception Flows:

& buwéc 5, néu file c6 van dé sé bao 16i
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3.5.7. Xoa tai liéu

Use Case Specification

Use Case Name:

Delete document

Created By:

Long Date Created: | 07/17/2025

Primary Actor:

User

Trigger:

Khi tai tai liéu 1&n thi c6 thé xoa di

Description:

Cho phép user xoa tai liéu cia chinh minh hodac admin cé
thé xod bat ki 1 tai liéu nao

Pre-conditions:

Ngu&i dung da login

Post-conditions: 1. File bixoa khéi bén thi 3

2. Pwong dan cua file bi xoa khoi database
Normal Flow: 1. User tim dén tai liéu cin x0& va an nat xoa

2. Héthdong thong béo xac thuc
3. Nguwoidung xac nhan xoa
4. Hé théng kiém tra quyén
5. Hé théng glri yéu ciu xoa file dén bén thir 3
6. Hé thong xoa dwong dan khoi database
7. Hé thdng hién thij thong bao xoa thanh céng va load

lai trang

Alternative Flows:

Tai bwédc 3 ngudi dung cé thé an huy dé khéng xoa

Exception Flows:

& buéc 4 hé thdng kiém tra quyén néu ding thi sé giri yéu
ciu xoa file
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3.5.8. Giri tin nhan

Use Case Specification

Use Case Name: | Gt¥i tin nhan
Created By: | Long Date Created: | 07/17/2025
Primary Actor: | User

Trigger:

Nguwoi dung can gtri tin nhan cho nhau

Description:

Ngwoi dung co thé glri tin nhan qua lai dé héi dap va tro
chuyén v&i nhau trong thaoi gian thyc

Pre-conditions:

Ngu&i dung da login

Post-conditions:

1. M6t tin nhan méi dwoc tao va lwu vao database
User trong cudc tro chuyén nhan dwoc tin nhan

Normal Flow:

User mé 1 cudc tro chuyén tir danh sach

Hé thang hién thij lich str tin nhan cudc trod chuyén
do

User nhap ndi dung tin nhan

User an nut glri

Hé thong kiém tra tin nhan c6 rong khong

Hé thong lwu tin nhan vao database, lién két nguoi
dung vé&i cudc tro chuyén

Hé thong day tin nhan qua 1 kénh

Giao dién cha tat cd thanh vién duoc cidp nhat véi
tin nhan méi

ouhWw NN

o N

Alternative Flows:

Sau buéc 3 néu nguwdi dung chwa an nat guri thi phia
client van sé lwu ndi dung & dé dé sau khi nguoi dung an
quay lai thi c6 thé soan tiép hoac guri

Exception Flows:

Tai bwéc glri néu mat két ndi mang phia client hién thi
trang thai chwa gtri va cho phép gtri lai khi c6 mang
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3.5.9. Nhin tin véi Chatbot

Use Case Specification

Use Case Name: | Nhan tin véi Al
Created By: | Long Date Created: | 01/03/2025
Primary Actor: | User

Trigger:

Nguwoi dung can gtri tin nhan cho nhau

Description:

Nguwoi dung cé thé glri tin nhan dé héi dap véi Al khi gap khé
trong qua trinh hoc tap hoac str dung website

Pre-conditions:

Nguwoi dung da login

Post-conditions:

1. M@t tin nhan méi dwoc lwu xudng database dé giang
vién c6 thé xem va b sung thém van dé con thiéu.

Normal Flow:

1. Nguoi dung click vao icon Al trén man hinh

Nguwéi dung soan thdo mdt doan vin ban roi glri di

3. Phia may chi kiém tra va xac thuc tinh ding dan
va hop 1é cia van ban

4. Phia may cht gtti ndi dung van ban kém theo
nhi¥rng cdu prompt dé giup Al hiéu ngi¥ canh hon

5. Phia may chu nhan lai ndi dung cta Al phan héiva
lwu ching xuéng database

6. Phia may chd phan héi lai ciu trd 1&i cho nguoi
dung.

N

Alternative Flows:

Sau budc 2 néu nguwdi dung chwa an nat guri thi phia
client van sé lwu ndi dung & dé dé sau khi nguoi dung an
quay lai thi c6 thé soan tiép hoac guri

Exception Flows:

Tai buéc glri néu mat két ndi mang phia client hién thi
trang thai chwa gtri va cho phép gutri lai khi c6 mang
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3.6. Md dun cot 16i: Thuat toan tron dé va cham diém ty dong

Thanh tuu Iap trinh ndi bat cua giai phép 12 viéc xay dung thanh céng bo may kiém tra

md phong chinh xéc &p luc cua mot ky thi chuan muc, giam thiéu téi da gian 14n.

Khi mét ky thi dwoc sinh vién kich hoat, hé théng s& thyuc thi mot thuat toan hoén vi
mang. Mbi phién 1am bai cua sinh vién s& nhan dugc mot bo danh sach cau hoi khac
biét vé thir tw, va trong mdi cau héi, vi tri cac dap an A,B,C,D ciing bi x40 tron doc
lap. Piéu nay khic phuc triét dé tinh trang hoc vet hodc trao d6i dap an dang "1A 2B"
thuong thay & cac phuong phap thi ci.'

Trong 30 phut cudi cua ky thi mang tinh canh tranh cao, tinh niang cap nhat bang xép
hang ty dong co thé dugc thiét 1ap ché do "dong bang" md phong chuan qudc té 101
CMS, nham tao sy kich tinh va khuyén khich sinh vién ty tin vao ning lyc thay vi
chay theo diém s cua nguoi khac.®® Khi sinh vién xac nhan nop bai hoic dong ho dém
nguoc cua may chu diém muc 0, goi dir liéu cau tra loi dugc giri truc tiép vé phia may
chu. Thuat todn cham diém hoat dong trén bo nha dém tée do cao, so khép cac ma
dinh danh cua dap 4n va tra vé diém sb truc quan kém theo dép an chi tiét chi trong vai
mili-gidy, khac phuc hoan toan khuyét diém phan hoi cham cua cac hé théng quan Iy

hoc tap thong thuong.®
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3.7. Két qua thyc tién mang lai

Théng qua qué trinh van hanh, nén tang olympic.humg.edu.vn di khang dinh vai tro 1a
giai phap cong nghé xuét sic, dap ting chinh xac moi yéu cau cia Khoa Khoa hoc Co

ban ndi riéng va HUMG néi chung.?

1. Chuyén héa viin héa hoc tap: Khong con rao can vé viéc tim kiém tai liéu, sinh
vién ¢ trong tay mot cong cu luyén thi lién tuc, chuyén nghiép va hoan toan
mién phi. Sinh vién dugc lam quen véi cau tric cac bo mon nhu Toan, Giai tich,
Hoéa hoc, Tiéng Anh trude khi thi thuc té.# Lich sir ca nhan gidp ho theo ddi tién
do hoc tap.*

2. Giai phong tai nguyén hanh chinh: Hé thong da thay thé hoan toan cong tac in
an, coi thi va cham phéch truyén thdng ddi véi cac ky thi danh gia tric nghiém,
tiét kiém ngudn ngan sach 16n cho truong. Ban lanh dao dé dang xuat céc bao
c4o biéu dd pho diém, qua d6 cé dinh hudng diéu chinh noi dung dio tao bam sat
thuc tién ning luc sinh vién.®

3. Théng nhat va biao mat nén tang sé: Hé thong tré thanh mat tai san tri thirc sb
v gid cua Khoa Khoa hoc Co ban. Dit liéu ngan hang cau hoi dugc quan ly tap
trung, ké thira giita cac nam hoc, bao vé quyén so hitu tri tué cia doi ngii giang

vién va cam két bao mat quyén riéng tu cao nhat.*
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Két luan

Dé tai nghién ctru khoa hoc "Xay dung Website Olympic cac mon cua khoa Khoa hoc
Co ban" tai Trudng Pai hoc M6 - Pia chat da hoan thanh xuat sic, vugt moi chi tiéu
phan tich thiét ké hé thdng va muc tiéu su pham dé ra ban dau. Nhém nghién ciu da
kién tao thanh cdng mot nén tang céng nghé gido duc chuyén biét, giai quyét dat diém
tinh trang phan tan ngudn tai lidu hoc thuat va nhitng bét cap, ton kém trong khau quan
ly t6 chtrc thi theo phuong phap truyén thong.* Xét trén phuong dién céng nghé phan
mém, dé tai 12 mot budc tién dot phéa khi tng dung hoan hao md hinh thiét ké cau trac
dir liu ERD ©, dong thoi tién phong khai thac sitc manh vo song ciia bo d6i cong nghé
phia méy chu (Spring Boot 4.08) cling nén tang giao dién ngudi ding (React 19 va
Tailwind CSS v4.19). Su két hop nay mang lai cho hé thong mot cau tric viing chii,
hiéu ning xtr Iy toc do cao va kha nang phuc vu lién tuc cho hang ngan sinh vién trong
cung mot thoi diém.

Trong chién lugc phéat trién tam nhin dai han, du an ky vong s& khong chi ding lai &
cac moén hoc thuoc Khoa Khoa hoc Co ban ma ¢6 tiém niang nhan rong mé hinh sang
phuc vu viéc kiém tra danh gia cta cac khdi chuyén nganh sau thudc Khoa Mo, Khoa
Co dién hay Khoa Cong nghé Thang tin.'” Phuong huéng nghién ctu tiép theo cua dé
tai s€ tap trung vao viéc nghién ctru, tich hop sdu cdc mé hinh Tri tué Nhén tao trong
phan tich dix liéu gi4o dyc.?” Cac thuat todn hoc may s& tan dung ngudn dir liéu khong
16 tir lich st bai lam dé tu dong phan tich diém yéu hoc thuat, du doan cac rui ro tut
hau, tir d6 ca nhan hoa 16 trinh 6n tap va tu dong goi V tai liéu bo tro cho ting sinh
vién cy thé. V&i nén mong cong nghé hién dai va sy lang nghe lién tuc phan hoi tir
phia ngudi ding, hé théng olympic.humg.edu.vn sé tiép tuc 14 mét tru cot quan trong,
gan lién chat ché voi sit ménh nang cao chét luong dao tao va thiic day doi méi sang

tao toan dién cua Trudng Pai hoc Mo - Pia chat.!
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Phu luc

Phu luc 1: Phan tich Quy mé Pao tao doi héi viéc chuin hda sat hach Khoa hoc
Co ban tai HUMG

Sy cap thiét cua viéc xay dung hé thong website danh gia nang luc Olympic tap trung
cho Khoa Khoa hoc Co ban khéng thé chi nhin nhan qua ling kinh cua sy thuan tién.
Hé thdng nay 1a doi hoi bat budc phat sinh tir quy md tuyén sinh cuc ky da dang va 16n
lao ciia Truong Pai hoc M6 - Dia chat. Bé cung cap cai nhin dinh luong, dudi day 1a
trich xuat dir liéu phan tich chi tiéu dy kién nam 2025 cta cac nganh hoc chiu anh
huong truc tiép tir chat lugng dau ra cua cac mon Toan, Ly, Hoa, va Tiéng Anh co so.
Dit liéu chizng minh rang mot bai giang hay mot dé thi caa Khoa Khoa hoc Co ban s&
phai phuc vy dong thoi cho hang ngan sinh vién thudc cac phan nhom tu duy ky thuat

khac nhau, doi hoi mot nén tang luu trit va phan phéi nang luc sb hoa téc do cao.!

TT Tén nganh hoc | To hgp mén | Chitiéu 2025 | Yéu cau nén
xét tuyén lién tang Khoa hoc
guan khoa Co ban
KHCB
1 Cong nghé A00, AO1, D01, 330 Toan hoc roi rac,
théng tin D07 Pai s6, Tiéng
Anh
2 Ky thuat Mo |A00, AO1, BO3, 100 Toan, Vit Iy, Co
C02 ly thuyét
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Ky thuat dau  |A00, A01, D07, 120 Vit ly, Hoa hoc,
khi BOO Tiéng Anh
Quan ly dat dai  |A00, A01, DO1, 100 Toan hoc, Ngoai
D10 ngtr
Quan ly cong  |A00, A01, D01, 120 Giai tich, Pai s6
nghiép D07 tuyén tinh
Ky thuat dien  |A0O, A01, DO1, 120 Vit ly trng dung,
co1 Toén cao cap
Ky thuat xay  [AQ00, A01, B04, 137 Co hoc co s0,
dung Cco1 Toan hoc, Vat ly
K§ thuat co khi |A00, A01, DO1, 60 Co 1y thuyét,
Cco1 Hinh hoa
Ngonngr  |[DO1, D04, D09, 120 Tiéng Anh co s
Trung Quédc D78
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10

Ky thuat dia

chat

A00, A01, CO1,
D07

40

Hda hoc co s0,

Vit ly Trai dat

Bang s6 liéu trén chi 1a mot phan dai dién cho quy mé khéng 16 cia HUMG. Viéc tu

dong hoa hoat dong ra dé va cham thi trac nghiém khong chi tiét kiém ngan sach hoat

do6ng ma con 1a bién phap duy nhat dé kiém soét chat tiép va dam bao tinh dong déu

trong mat bang chat lwong gido duc dai cuwong, trude khi sinh vién budc vao hoc céc

chuyén nganh sau phirc tap.t
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Phu luc 2: Minh hea sw phiic tap ciia co' sé dir liéu chuy@n nganh can tich hep

Viéc thiét ké ERD cho Website Olympic con phai tinh toan dén kha ning tuong lai:
mé rong cho viéc kiém tra danh gia chuyén nganh. Cac chuyén nganh tai HUMG ¢6
cau trdc tin chi tu chon rat da dang. Vi du, chuong trinh k¥ su K thuat M6 (ma nganh
7520601) yéu cau sinh vién tich liiy cac hoc phan ty chon phuc tap, lién két chat ché

Vvoi co s Toan va Vat ly.*®

e Tiéu chuin Tu chon A (Nhém K§¥ niing tinh toan): Doi hoi nén tang giai tich,
bao gom cac mon: Phuong phép tinh (3 TC), Phuong trinh toan 1y (2 TC), Toan
t6i uu (2 TC), Xac suat théng ké (3 TC).

e Tiéu chuan Tu chon B & C (Nhém Ung dung & Ngon ngir): Tiéng anh
chuyén nganh 16 thién (2 TC), Tiéng anh chuyén nganh ham 10 (2 TC), Co hoc da
(2 TC), Pao chéng 16 (3 TC), Co hoc két cau (4 TC).8

CAu truc trén ching minh riang nén tang kién thac Toan hoc, Vat ly va Tiéng Anh 12
bat bugc ddi véi mot ki su moé tuong lai. Hé thong Website Olympic dong vai tro 1a
"ludi loc™ chat lwong hoc thuat dau tién, giGp sinh vién tu rén luyén tinh kién nhan va
kha nang tu hoc viing vang dé c6 thé vuot qua sy khic nghiét cia cac mdn hoc chuyén
nganh.'® Hé théng co so dit liéu do d6 duogc thiét ké theo hudng c6 kha ning tich hop
va dinh nghia dong cdc mén hoc thudc Khoa chuyén nganh trong cac dot cap nhat

phién ban phan mém & giai doan 2 cua du an.
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