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TIM HIEU CONG THUC XAC SUAT TOAN PHAN VA CONG THU'C BAYES THONG
QUA PHUONG PHAP DAY HQC KHAM PHA CHO HQC SINH PHO THONG
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Tom tiit: Day hoc kham pha la mét phmrng phap gido duc tich cuc, khuyén khich nguoti hoc dwa ra cau hoi va ty tim ra
cdu tra loi, hay rut ra nhwng nguyén tdc tir nhu"ng vi dy hay kinh nghlem thee tién. Baz viét nay trinh bay mét tinh huong
sw pham dege thiét ké nham muc tiéu cing co nang luc van dung kién thirc xdc sudt cho hoc sinh lop 12, tap trung vao
viée hiedng dan hoc sinh sit dung cdc khdi niém cot 16i nhw xdc sudt c¢é diéu kién, quy tdc Bayes va cdc cong thire lién quan
dé gidi quyét cdc bai toan thiee tién. Thong qua do, hoc sinh sé dwoce khdam phd va phdn tich cach xdc sudt ciia mét bién
cé thay déi khi cé thém théng tin b sung, tiv @6 phdt trién tw duy thong ké va kha nang suy ludn dwa trén dit liéu. Phwong
phdp day hoc khéam phé khéng chi cung cdp kién thirc nén tang viing chdc vé xdc sudt ma con gitip hoc sinh lam quen véi
cdc phirong phdp phan tich, chii trong dén viéc phdt trién kha nang dién gidi két qua va van dung kién thire xdc sudt vao
cdc ngir canh da dang. Bén canh dé, phirong phép ndy con givip hoc sinh phat trién cdc nang luc todn hoc quan trong, phil
hop véi Chwong trinh gido duc phé théng nam 2018, dong thoi khoi ddy sy hirng thii va dinh hieong nghé nghiép trong cdc
linh vuc nhuw tri tué nhan tgo, khoa hoc dir liéu va quan ly rui ro dwa trén dir li¢u.
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Abstract: Discovery learning is an active educational approach that encourages learners to pose questions and
find answers independently, or to derive principles from practical examples and experiences. This article presents a
pedagogical scenario designed to strengthen the ability of 12th-grade students to apply probability knowledge. It focuses
on guiding students to utilize core concepts such as conditional probability, Bayes' theorem, and related formulas to
solve real-world problems. Through this, students will explore and analyze how the probability of an event changes when
additional information is introduced, thus developing statistical thinking and data-driven reasoning skills. The discovery
learning method not only provides a strong foundation in probability but also familiarizes students with analytical methods,
emphasizing the development of their capacity to interpret results and apply probabilistic knowledge in diverse contexts.
Furthermore, this approach helps students develop crucial mathematical competencies aligned with the 2018 General
Education Curriculum, while also fostering their interest and career orientation in fields like artificial intelligence, data
science, and data-driven risk management.
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Théng ké va Xac suat 1a mot ndi dung bt
budc cia mon Toan theo chuong trinh gido duc
phd thong 2018, gop phan tang cuong tinh ng
dung va gia tri thiét thyc cta kién thirc Toan hoc.
Trong chuong trinh mén Toéan 16p 12, cac yéu
cau can dat d6i voi ndi dung Cong thirc xac suat
toan phan va cong thirc Bayes 1a mé ta dugc xac
sudt toan phan, cong thurc Bayes su dung duoc
cong thuc Bayes dé tmh xéc suit c6 diéu kién va
van dung vao mot sd bai toan thuc tién [1]. Day
la mot nd1 dung phuc tap nhung rat quan trong
va c6 y nghia thuc tién rat 16n, co thé ap dung
nhiéu trong doi sdng hién dai; doi hoi mdi giao
vién can phai nd luc rat nhiéu va van dung nhiéu
phuong phap day hoc tich cuc trong qua trinh
giang day cho hoc sinh [2].
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Phuong phap gido duc truyén théng thuong
chu trong vao viée giang day 1y thuyét, it tip trung
vao thyc hanh va tng dung thuc té, din dén hoc
sinh kh6 khan trong viéc van dung kién thac da
hoc vao doi song Nguoc lai, phuong phap day
hoc kham khic phuc dugc han ché nay; tao ra mot
moi tmO’ng hoc tap tuong tac, noi hoc sinh co co
hoi phat trién k§ nang tw hoc va giai quyét van dé
mot cach hiéu qua [3]

Bai viét trinh bay vé ndi dung van dung phuong
phap day hoc kham pha vao day hoc Cong thuc
xac sudt toan phan va cong thuc Bayes trong
chuong trinh gido duc phé thong mon Toan 2018,
dua trén bd sach Chan troi sang tao. Noi dung bai
viét bao gém ba muc chinh: Muc 2.1. Gi6i thiéu
phuong phap day hoc kham pha. Muc 2.2. trinh
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bay chi tiét vé tinh hudng “Ung dung cong thirc
xac sut toan phan va cong thirc Bayes trong chan
doan bénh” trong chuong trinh giang day xéc suat
danh cho hoc sinh 16p 12. Cudi ciing, muc 3. két
luan vé nhimg dong gop va hiéu qua ctia nghién
cliru nay.

II. NOI DUNG NGHIEN CUU

2.1. Phwong phap day hoc kham pha

2.1.1. Mt s6 nhin dinh vé day hoc kham pha

Day hoc kham pha 1a mét phuong phép day
hoc khuyén khich ngudi hoc dua ra cau hoi va
tu tim ra cau tra 10i hay rat ra nhitng nguyén tic
tor nhitng vi dy, kinh nghi¢m thyc tién. Day hoc
kham pha c6 thé duoc hiéu nhu mét tinh hudng
hoc tap trong d6 ndi dung chinh can duogc hoc
khong dugc gidi thiéu trude ma phai tu kham pha
bdi ngudi hoe, 1am cho ngudi hoc 14 ngudi tham
gia tich cuc vao qua trinh hoc [3].

Viéc dat cau hoi bao gém nhiéu hinh thuc khac
nhau nhu tu ddt cau hoi &tra 10i, thiét ké hodc
kiém tra-nhan xét vé cac cau hoi cta ngudi hoc
khac. Viée thiét ké cau hoi cho nguoi hoc 1a mot
chién luoc thuc té hon nhung it dugc thuc hanh
trong qua trinh day-hoc. Diéu can thiét 1a khuyén
khich viéc dit cau hoi dé nguoi hoc phat trién
tu duy va ly luan. Viéc dat cau hoi con thuc déy
ngudi hoc suy nghi vé chi dé, tao ra nhiing lién
két méi gitra kién thirc cii va kién thie moi, dong
thoi so sanh cac thong tin ty phan hoi va duoc
phan hoi tir ngudi khac [4].

Mot s6 nha nghién ctru cho rang day hoc kham
pha quan hé mat thiét véi phu’orng phap g1a1 quyet
van d&: nguoi hoc phai biét nhan ra van d&, tim
kiém thong tin lién quan, tim kiém chién luoc
giai, thyc hién dugc chién lugc giai [5].

Mot s6 uu diém cta phuong phép day hoc
khéam pha

Day hoc khdm pha c6 nhiéu wu thé so vé6i day
hoc truyén théng [4], bao gdm:

Phat trién tu duy sang tao: Khuyén khich hoc
sinh tyr tim toi, dt cau hoi va giai quyét van dé, gitip
nang cao kha nang tu duy phan bién va sang tao.

Téng cuong tinh cht dong: Hoc sinh tré thanh
trung tdm cua qua trinh hoc tap, tu chiu trach
nhiém véi viéc tiép thu kién thuc thay vi chi thy
dong tiép nhan.

Gan két thuc tién: Phuong phap nay thuong két
hop v6i cac tinh hudng thyc té, giup hoc sinh dé
dang lién hé va ap dung kién thirc vao cudc song.

Nang cao dong luc hoc tap: Viéc tham gia tich
cuc vao qua trinh kham pha gitip hoc sinh cam

théy hing tht hon, tir d6 cai thién Kkét qua hoc tap.

Phat trién k¥ ning mém: Hoc sinh dugc rén
luyén k¥ ning hop tac, giao tiép va lam viéc nhom
thong qua cac hoat dong tim hiéu va trao doi.

Nhu vay, phu’orng phap day hoc kham pha
khong chi cung cip kién thirc nén tang vimg chac
ma con giup ngudi hoc lam quen vOi cac phu’O’ng
phép phan tich, chu trong dén viéc phat trién kha
nang dién giai két qua va van dung kién thirc da
hoc vao cac ngir canh da dang.

Tinh hudng “Ung dung cong thirc x4c suat toan
phan va cong thirc Bayes trong chan doan bénh”

O ndi dung day hoc kham phd, ngudi thay sé
dong vai trd nhu mot chuyén gia dau nganh, giao
pho nhiém vu cho céc “bac si thuc tdp” - chinh la
nhiing hoc sinh trong 16p du dodn kha ning that
su mic bénh ctia mdi nguoi khi cé triéu ching ho
va sot. Tir d6 gitp hoc sinh hinh thanh c6ng thirc
Bayes va giai quyét dugc cac van dé toan hoc lién
quan dén thyc té. Chang han: “Hién nay, & Trung
Quéc xuét hién mot ching bénh méi c6 tén la la
cam HMPV. Biét rang ctr 20 ngudi di kham bénh
thi ¢6 5 ngudi mac cim HMPV. Theo thong tin ciia
BOY té, mot nguoi méic caim HMPV thuong co6 cac
triéu chung nhu ho, s6t, s6 miii, dau dau, ... Trong
d6 tridu chimg thudng gip nhat 14 ho va s6t.”

2.2.1. Xac dinh nhiém vu va nhan thirc

Gia st 16p hoc c6 40 hoc sinh. Gido vién chia
16p thanh 2 nhom, mdi nhém c6 20 hoc sinh. Ting
nhom 14 mot phong kham c6 20 nguoi, trong do
mdi hoc sinh dong vai tro 14 bac si chan doan va
cling 1a bénh nhan. Giao vién la mot bac si hudng
dAn nhom “béc s thyc tap” ctia 2 phong kham.

Gido vién chuin bi cho mdi nhom cac thé:
Bénh: 5 thé¢ va Khong bénh: 15 thé. Nhung gido
vién dung bang keo dan két qua bénh va khong
bénh, cu thé nhu sau:

Nhom 1: 5 thé bénh c6: 3 thé cé tri€u chung:
"Ho va sbt" va 15 thé khong bénh va co 7 thé co
triéu chtng "Ho va sot".

Nhom 2: 5 thé bénh c6: 4 thé c6 tri€u chung:
"Ho va s6t" va 15 thé khong bénh va

¢6 6 thé c6 triéu chimg "Ho va s6t".

Hoc sinh tiép nhén tinh hudng, chia 16p thanh
2 nhom va nhan “thé bénh” ciia minh. Két qua
mong doi cua gido vién d6i v6i pha thir nhat 1a
hoc sinh chia dugc nhém, chon truéng nhom dé
nhén nhiém vy tir gido vién va tich cuc tién hanh
cac nhiém vu dugc giao.

Hoc sinh hoat dong theo nhom dé tra 161 cac
cau hoi cua gido vién/nhom khéc.
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HI1: Khi budc vao phong kham, kha nang cua
mdi ban mic bénh 1a bao nhiéu?

L1: Dya trén gia thiét ban dau cua tinh hudng
va ap dung cong thirc ¢d dién dd hoc, hoc sinh
tinh duge: Kha ning mic bénh ciia mdi nguoi 1a
5/20=0.25. Tuc 1a 25%.

H2: Néu chon ngiu nhién mot ngudi. Tinh xéac
suét nguoi duge chon c6 tri€u ching ho va s6t?

H3: Chon ngﬁu nhién m{t nguoi, tinh xéac sudt
nguoi dugc chon bi bénh biét réng nguoi do cod
triéu chimg ho va sét.

L2 + L3: Khong thé tinh xac suat truc tiép
dugc vi khong biét co bao nhiéu ngudi co triéu
chung ho va st.

H4: D6 c6 phai kha ndng mot nguoi that su
méc bénh trude khi vao phong kham khong? Vay
céac triéu chimg thuong gip khi mic bénh 1a gi?

L4: Hoc sinh s& nham 1an rang 25% 1 kha nang
that sy méic bénh nhung d6 1a cau tra 161 khong
dung => xuat hién tinh huéng c6 van dé.

=> Két qua mong doi 1a hoc sinh tinh duoc
kha ning méic bénh ctia mdi nguoi trude khi dén
phong kham

2.2.2 Tim toi, kham pha

GV: Biét rang nhing ngudi 6 triéu ching ho
va sdt thi kha nang nguodi d6 bi bénh s& rat cao,
vi thé cac ban hiy sang loc nhiing ngudi c6 triéu
chung ho va st.

HS: Sau khi sang loc céc ban va tim ra nhiing
ban c¢6 tri€u ching ho va s6t. Co tat ca 10 ban c6
triéu ching.

H5: Bay gio bac si chuyén gia can chon 1
ngudi va di kham sang loc, tinh xac suat ngudi
duoc chon c6 tri€u ching ho va s6t.

Goiy: Goi A la bién ¢ “ngudi dugce chon cod
triéu chimng ho va s6t”.

L5: Xéc suat cua bién cd A 1a: P(A)=10/20=0.5.

H6: C6 phai 10 ngudi co triéu ching ho va st
13 bi mic cam HMPV hay khong?

L6: Khong phai 10 ngudi c6 triéu ching ho va
sot déu mac cim HMPYV.

=> GV: Pé biét chinh x4c ai that sy mic cim
HMPV trong nhitng ngudi cé triéu chimg ho va
sOt thi can xét nghiém mau. Sau khi ¢ két qua xét
nghiém thi & nhom 1 ¢6 3 nguoi trong 10 nguodi cé
triéu ching ho va sét mac cim HMPV va ¢ nhém
2 ¢6 4 nguoi trong 10 nguoi ¢ triéu ching ho va
sot mic cum HMPV. Nhung khong may, bac si
quén danh diu mau xét nghiém, vi thé chi biét sd
ngudi mac cam HMPV chir khong thé biét chinh
xac nguoi do 1a ai. Do phong kham chét choi va
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thoi gian tiép xic clia ngudi ¢ bénh va khong
bénh du diéu kién Iy lan nén chuyén gia bat budc
phai chon ra ngéu nhién timg nguoi dé xét nghiém
va dua di cach i, diéu tri.

H7: Tinh xac suét nguoi dugce chon méac bénh
biét rang ngudi d6 co triéu chimg ho va sot”.

Goiy: Goi B 1a bién_cé “ngudi dugce chon méc
cum HMPV”. Suy ra B 13 bién ¢ “ngudi duoc
chon mic cam HMPV”.

Pé tinh duoc cau nay hoc sinh biét duoge téng
s6 ngudi 6 tridu ching ho va st & mdi nhom déu
1a 10 nguoi. Biét rang trong 10 nguoi & nhom 1 ¢6
ngudi mac cim HMPV va trong 10 ngudi ¢ nhdém
2 ¢6 4 nguoi mic cam HMPV.

L7:Tac6BJ|Ala bién cb “nguoi dugce chon méc
cim HMPV biét ring ngudi d6 c6 tridu ching ho
va sot”.

Nhém 1: P(B|A)=3/10 va Nhoém 2:
P(B | A)=4/10
2.2.3. Giai thich

GV: Dan dit va huéng din hinh thanh céng
thirc x4c suit toan phan va cong thirc Bayes:
“Trong y hoc, kha nang ban dau ciia mot ngudi
miéc bénh rét 1a thap, nhung sau khi c6 mt triéu
ching lién quan t6i bénh thi kha ning mac bénh
cang ting cao. Néu thém nhiéu triéu chirng hon thi
ti 16 méic bénh s& cao hon.” Quay lai bai toan: theo
cong bd thi kha ning mac bénh 1a 25%, nhung kha
nang mic bénh khi ngudi bénh c6 triéu chimg “ho
va s6t” thi kha ndng mac bénh cam HMPV xap xi
33.33% va 40%.

Khai quat bang so dd ciy hodc hinh chit nhat:

Ngu&i bénh Nguwéi khéng bénh

RIS ——

|

A

|
|
|

Néu chon ngﬁu nhién mot nguoi. Goi A 1a bién
cO “ Nguoi do c6 triéu chung ho va sot”, B 1a
“Nguoi d6 mac bénh”, va B 1a “ngudi d6 khong
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méc bénh”. Ta thdy hinh (1) 12 tong s6 nguoi bénh.

(2) 1a téng s6 ngudi khong bénh. (3) 1a sb nguoi ,
bénh va co triéu ching “ho va sot”. (4) 1a s6 ngudi !
khong bi bénh va c6 triéu chimg “ho va sbt”. Khi I
do bién c6 Ala hinh chit nhat nét dat (3)+(4) 1a bién |
¢d “nguoi dugce chon c¢o triéu chung ho va sot”. 5 !
GV: Dit nhitng cau hoi goi mé dé hoc sinh !

tra 101 va dan hinh thanh cong thirc xac sut toan r-i -----------
{
i

phan va cong thiic Bayes.

2 14 , P ~ __@
-Ti 1€ chon ding ngudi mac bénh, P(B) = 15

-Ti 1¢ chon dugc nguoi khong bénh p®) = 5

(1)+(z),' Cé tridu chimg “Ho va sdt
- Ti 1€ chon dugc nguoi co triu chirng ho va sot:
_ ) _ 3+
P(A) = P(AB) + P(AB) = ] E/ oy A AB
- f A el o7 1A L B2
R Ta (,:ung co t‘hegtmlll ti 1¢’ChQH dugc nguoi co i 2 “a_\\‘ _ _
tri¢u chuing ho va sot bang cach. / 1 A AB
5
o ® @ W : A R
P(A) = O e = P(B)P(A|B) + P(B)P(A|B) 075 - 15{/ AB
Daiy 1a cong thirc xac suit toan phan (cong thirc ‘B <\\ _ .
xac suat day du). LR AB
2.2.4. Ap dung 15
HS8: Hoc sinh hoan thanh dlen s6 vao hinh va
tinh P(B), P(B), P(A | B), P(A|B), P(A
inh P(B), ( ) B( | ), P(A[B), P(A). P(B) = 0.25; P(B) =1 - 0.25 = 0.75;
Nhém 1: 4 6
P(AIB) = 3; P(A[B) ==
Ngwai bénh Nguii khang bénh = P(A) =0.25- §+ 0.75 - 16—5 =0.5

=> GV: Khi d3 biét kha ning chon dugc nguoi
c6 triéu chimg. Ta tiép tuc thyc hién tinh bién co:
Nguoi dugc chon bi bénh biét rang ngudi dé co
R triéu chirng. Tuc 1a tinh
ro P(BJA).V6iP(A)=P(B)P(A | B)+P(B) P(A | B)
5 Nhém 1: Theo cong thirc xac suat co diéu kién:

.....

P P

Cé tridu chirng "Ho va sér

P(AB) P(B)P(A|B) 025 2
2 4 L P(BIA) = o = - 1
B 5 P(A) P(A) 0.5 10
L
ks % » A AB Nhém 2: Theo cong thirc xac suat co diéu kién:
- . = 4 A AB p(g|a) = FAB) _ P(BP(AIB) _ 0.25 '%z 4
N o P(A) P(A) 05 10
8 a7 AB GV: Tir cong thirc xac sudt co didu kién gido
. vién gidi thi¢u cong thic Bayes.
B 2.2.4. Panh gia
B(E) =025 P(B) = L 026 =078 T6 chic cho hoc sinh bao cdo két qua, cac
P(AIB) =3 P(AB) =55 nhom nhén xét danh gia két qua hoat dong cua
= P(A) =0.25- g +0.75 17—5 =05 cac nhom thong qua san pham thyc hién.
Sau do gido vién nhan xét, danh gia, chot kién
Nhém 2: thire chuan cho hoc sinh
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II. KET LUAN

Tinh huéng day hoc kham pha da chimg minh
hiéu qua trong viéc gitp hoc sinh dat dugc cac
muc tiéu ciia Chuong trinh Gido duc Pho thong
mon Toan 2018. Hoc sinh ¢6 co hdi hop tac, hoc
hoi 13n nhau va tiép thu kién thirc méi mot cach
chu dong. Gido vién dong vai tro nguoi didu phdi,
huéng dan hoc sinh x4y dung kién thic thong qua
cac hoat dong minh bach, hip dan va theo timg
budc. Phuong phap nay khong chi giup hoc sinh
xac dinh van dé ma con phan tich dir li¢u, thao

luan nhom va tu rat ra két luan.

Hoc sinh hiéu 18 ¥ nghia thyuc tién cta cong
thirc X4c suat toan phan va cong thirc Bayes, tir
do tang cuong hung thu hoc tdp. Viéc ing dung
thyc té gitp hoc sinh phat trién tu duy phan bién,
k¥ ning phén tich tinh hudng, thay vi hoc thudc
cong thirc. Két qua 1a hoc sinh dat dugc cac yéu
cau vé kién thirc va ky niang theo chuong trinh,
cho thdy sy thanh cong ctia phuong phéap day hoc
kham pha trong viéc nang cao chit luong gido duc
toan hoc.
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