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Tém tit: To hop va xac sudt tao thanh mét thanh phdn nén tang cua gido duc toan hoc, dac biét la trong khoa hoc, cong
nghé, ky thudt va kinh té. Tuy nhién, trong thuc té, nhiéu sinh vién dai hoc gdp phdi nhitng khé khan ddng ké khi giai quyét
cac vdn dé trong cdc linh viee ndy. Bai bdo nay phdn tich nhng 16i phd bién nhdt ma Smh vién mdc phdi khi gidi cdc bai
tdp t6 hop va xdc sudt. Nghién cieu xdc dinh mét loat céc vin dé, bao gom hiéu lam ve khaz niém, dap dung sai cong 1 thirc,
xac dinh khong diing cdc sw kién cé lién quan va 16i trong suy ludn logic va giai quyét van dé. Bai bdo ciing dé xuat cac
khuyen nghi dé givp giang vién ndng cao cdc chién lwoce giang day ciia ho nham cdi thién kha ndang hiéu va gidi quyét van
dé ciia sinh vién trong Iy thuyét xdc sudt.
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Abstract: Combinatorics and probability form a foundational component of mathematical education, particularly in
science, technology, engineering, and economics. However, in practice, many university students encounter significant
difficulties when solving problems in these areas. This paper analyzes the most common errors made by students in solving
combinatorics and probability exercises. The study identifies a range of issues, including conceptual misunderstandings,
misapplication of formulas, incorrect identification of relevant events, and errors in logical reasoning and problem-solving.
The paper also proposes recommendations to help instructors enhance their teaching strategies to improve students’

comprehension and problem-solving skills in probability theory.
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I. PAT VAN DE

Mon Xéc suat thong ké 1a mot trong nhiing
hoc phan co s& quan trong trong chuong trinh dao
tao cua nhiéu nganh hoc, dic biét 1a cac nganh ky
thuat, cong ngh¢, kinh té va khoa hoc dix lidu. Viéc
nam viing cac khai niém va phuong phap giai toan
xac suat 1a mot yéu cau thiét yéu ddi véi sinh vién
dai hoc, dac biét la nhitng nganh lién quan dén
phan tich dir liéu va ra quyét dinh dua trén thong
tin khong chic chin. Tuy nhién, nhiéu nghién ctru
cho thay sinh vién thuong gip nhiéu kho khan va
méc phai nhiing sai 1am c6 hé thong khi tiép can
va giai cac bai tap xac suat [1, 2, 3].

Kinh nghiém thyc té trong giang day xac sut
tai cac truong dai hoc trong nhitng nim gan day
da cho thdy mot s6 kho khin ma SV thudng gip
phai. Trong cac bai tap lién quan dén t6 hop hodc
cac phuong phap dai sd, nhiéu SV gip kho khin
v6i cac ky thuat dém co ban, chéng han nhu xac
dinh s6 cach chon k phan tir tir mot tap hop gém
n phan tir — mic du day 1a kién thic da dugc hoc
& cap trung hoc phd théng. Hon nita, SV thudng
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khong nhan ra mé hinh bai toan phii hop. Khi d6i
mat véi céc 101 gidi khac nhau, ho thuong boi rdi
va khong thé phan biét dugc giira hai 101 giai do.
Do vay, ngay ca sau khi hoan thanh mgt bai toan,
ho c6 thé thiéu tu tin vao cau tra 101 cia minh. O
giai doan dau hoc tap, SV thuong gip khé khin
trong viéc dién dat 15 rang sy hiéu biét ctia minh,
thuong trinh bay lap ludn mot cach dai dong, phuc
tap va thiéu logic. Ho c6 xu huéng thiéu truc giac
xéac suit va chwa nim bat dugc mdi quan hé giira
ngit nghia va cli phap cua ngdn ngit xac suat. Do
do, ho cam théy kho khén trong viéc phan biét khi
nao nén ap dung quy tic xac suit toan phan va khi
nao nén su dung dinh ly Bayes.

Ngoai nhitng thach thirc nay, SV thuong mic
phai mot s6 161 dang chu ¥, bao gdm: bo qua viée
xem x¢ét phép thir co ban cua bai toan; xac dinh sai
bién ¢ can tinh x4c suat, ciing voi cac bién ¢ lién
quan; ap dung sai cac khai niém, quy tac, dinh ly
va cong thirc; thiét 1ap sai mdi quan hé giira cac
bién ¢6; va mac 16i trong suy luan logic, dién dat
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va chia cac truong hop cua bai todn

Nhitng sai 1dm nay khong chi xuét phat tir viéc
thiéu hut kién thic nén ting ma con do nhimng
nguy bién truc giac, hiéu sai vé& ban chat ngﬁu
nhién va cac quy tic xac suit co ban. Viéc nhan
dién va phan tich cac 16i thuong gip nay c6 vai
trdo quan trong trong viéc cai thi¢n phuong phap
giang day, gitp SV khic phuc nhing khé khin va
nang cao hi¢u qua hoc tdp mon xac suét.

Bai bao nay tap trung vao viéc phan tich mot s6
16i dién hinh ma SV dai hoc thudng méc phai khi
giai cac bai tap xac suit. Thong qua viéc xem xét
cac vi du cu thé va 1y giai nguyén nhan cia nhiing
sai 1am nay, tac gia hy vong s& cung cip mot cai
nhin sdu sic hon vé nhitng thach thirc ma sinh
vién gap phai, tir d6 d& xuat nhiing goi y sw pham
nham giam thiéu cac 18i trong tu trong tuwong lai.

IL. NOI DUNG NGHIEN CUU

Trong qua trinh giang day va danh gia két qua
hoc tap cuia sinh vién dai hoc dbi voi ndi dung vé
T6 hop — Xac suét, tic gia nhan thay nhiéu 13i sai
lap di lap lai véi tan sudt dang ké. Nhitng sai lam
nay khong chi 1a hé qua cua viéc chua nim vimg
kién thirc nén tang ma con phan anh su thiéu hut
vé mat tu duy logic, truc giac xac suat va kha ning
mé hinh héa bai toan thuc té. Muc tiéu cua phﬁn
nay 1 phan tich cu thé cac 16i thuong gip qua
timng nhom noi dung tiéu biéu, tir d6 1am rd ban
chat cua ting sai Iam va nguyén nhén sau xa khién
SV dé méc phai.

2.1. Sai 1am khi nhin dang va thé hién khai
niém to hop - xdc suit

Sai 1dm vé c4c khai niém Toén hoc ddc biét 1
céc khai niém ban dau c6 tinh chat nén tang s& dan
dén hé qua tat yéu hoc kém toan. Vi vy c6 thé noi
su “mat géc” cua HS veé kién thirc Toan hoc trudce
hét d6 13 sy “mat gbc” vé cac khai niém.

Vi du 1: Trong mot 16p hoc c6 24 nam va
20 nit. Can chon hai nguoi, mot nam va mot nir
di biéu dién trong 1& ki niém mimg ngdy Qudc
khanh. Héi c6 bao nhiéu cach chon?

Loi giai sai:

Chon 1 ban nam trong 24 ban nam, c6 24 cach
chon. Chon 1 ban nir trong 20 ban ni, ¢ 20 cach chon.

Nhu vy c6 24 + 20 = 44 cach chon (Ap dung
quy tic cong).

Phén tich: Thuc ra & day phai dung quy tic
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nhén va ta c6 24.20= 480 cach chon. Néu chi chon
mot nguoi thi méi ap dung quy tic cong.

2.2. Sai lam trong viéc lra chon cac khai
niém, quy tic, dinh 1y dé van dung vao giai toan

Kién thic vé T6 hop va Xac suat c6 nhiéu khai
niém, quy tic méi ma khi van dung vao giai toan
SV rat hay nham 13n va dan dén sai lam.

Vidu 2: Mt nhém 6 ban A, B, C, D, E, F. Can
chon ra 3 ban thi c¢6 bao nhiéu cach chon?

Sau day 1a mot s6 101 giai caa SV.

Sinh vién 1:

Pau tién chon 1 ban thi ¢6 6 cach chon.

Tiép theo chon 1 ban trong 5 ngudi con lai thi
¢ 5 cach. Cudi cung chon 1 ban trong 4 ban con
lai c6 4 cach.

Vay c6: 6.5.4 =120 cach

Sinh vién 2:

Pau tién chon 1 ban thi c6 6 cach chon.

Tiép theo chon 2 ban trong 5 ban con lai thi co
C? =10 cach.

Viay ¢6: 6.10 = 60 cach

Sinh vién 3:

Pau tién chon 2 ban thi co C; =15 cach chon.

Tiép theo chon 1 ban trong 4 ban con lai thi co
4 cach.

Vay c6: 15.4 =60 céach

Sinh vién 4:

Chon 3 ban trong 6 ban 14 s6 t6 hop chap 3 cua
6. S6 cach chon 1a: C2 =20

Phin tich: c6 4 10i giai voi két qua khac nhau,
trong d6 ¢6 SV 2 va 3 cho két qua gidng nhau,
phai ching d6 1a két qua ding?

Phan tich 101 giai SV 1:

Pau tién chon 1 ban trong 6 ban, di nhién c6
6 céch:

+ Néu dau tién chon A, lan hai chon B, lan 3
chon Cthico3 banla A, B, C.

+ Néu dau tién chon B, lan hai chon A, lan 3
chon C thi c6 3 ban 1a B, A, C. Nhu vay cach chon
nay da bi lap. Loi1 giadi chua dung.

Goi y tuong tur cho 101 giai ctia SV 2 va 3, déu sai.

Loi giai cua SV 4 tuy don gian nhung ding.

Vi du 3: Mét cau lac bd khi€u vii c6 6 nam va
10 nit, can chon ra 3 nam va 3 nit dé ghép thanh 3
cap nhay. Hdi c6 bao nhi€u cach ghép 3 cdp nhay.

Sinh vién 1:
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- S6 cach chon thir tw 3 nam trong 6 nam la
A =120 céch, chon 3 nit trong 10 nir la 43 =720
. Vay s6 cach chon 3 d6i nam nit 1a: 120.720 =
86400 cach.

Sinh vién 2:

- S6 céch chon 3 nam trong 6 nam la C? =20
cach, chon 3 nit trong 10 nit 1a ¢ =120. Vay sb
cach chon 3 d61 nam nir 1a: 20.120 = 2400 cach.

Sinh vién 3:

- S6 cach chon 3 nam trong 6 nam la C; =20
cach, chon 3 ni¥ trong 10 nit 1a ¢3 =120 .

- Vi mot doi c6 hai ban (1 nam, 1 nit) nén chon
ra 1 ban nam (trong 3 ban nam) va mdt ban ni
(trong 3 ban nir) thi c6: 3.3 =9 (cach)

- Vay sb cach chon thoa man 1a: 9.20.120=
21600 cach

Sinh viéen 4:

- S6 cach chon 3 nam trong 6 nam la C? =20
cach, chon 3 nit trong 10 nit 1a ¢} =120. Vay )
cach chon 3 nam, 3 nir 1a: 20.120= 2400.

- Trong 6 nguoi chon ra thi c6 3! (cach) ghép
gitra cac doi1 nay véi nhau (1a hoan vi cua 3 nam
hoac cua 3 nir)

-Vay s cach chon thoa mén 1a: 31.240= 19200 cach.

Pau 1a 101 giai dung?

Phan tich: Loi giai 1: RO rang 1a sai vi bai
toan khong yéu cau tht ty. Loi giai 2: Thiéu sb
cach chon dé ghép thanh cac do6i. Loi giai 3: C6
vé nhu ding, tuy nhién & budc cudi di nham 1an
viéc chon ra 3 déi véi viée chi don thuan chon ra
I nam va 1 nir.

Loi giai 4: La 101 giai dang.

Vi du 4: Trong mot 16p hoc c6 10 nam va 12
nit. Can chon 5 SV trong d6 c6 it nhit 2 SV nit thi
¢6 bao nhiéu cach chon?

Sinh vién 1: tinh tryc tiép.

Chia céc truong hop:

Truong hgp (TH) 1: 2 nit, 3 nam; co
C2.C3 =7920

TH 2: 3 nir, 2 nam; c6 C..C;, =9900

TH 3: 4 nit, 1 nam; c6 C!.C}, = 4950

TH 4: 5nit; co C, =792

Vay co6: 7920 + 9900 + 4950 +792 =
23562 cach.

Sinh vién 2: tinh gian tiép.
Budc 1: Chon 5 SV trong 22 ban trong 16p thi
cO C;, =26334 cach.

Buéc 2: Chon 5 SV nam, c6 C;, =252 cach
Budc 3: Chon 4 nam, 1 nif; co:

C,.C), =2520 cach

Vay s6 cach chon 5 SV trong d6 ¢6 it nhat 2 SV
ntt 1a: 26334 — (252 +2520) = 23562 cach.

Sinh vién 3: cach giai ngén va “doc dao”.

Budc 1: Chon 2 SV nif (vi ¢6 it nhat 2 SV ni¥),
c6 (), =66 cach.

Budc 2: Chon 3 SV tir 20 SV con lai, ¢6

C}, =1140 céch.

Khi d6 5 ban lua chon ludn c6 it nhit 3 nit.

Vay c6: 66.1140 = 75240 cach

Phén tich: c6 3 101 giai trong d6 2 két qua
gidng nhau, 16i giai nao dung?

Véi SV 1 theo cach liét ké day du tat ca cac
kha ning co thé xay ra, du 10i giai ¢6 hoi dai dong
nhung cho két qua dung.

Vi SV 2 theo cach tinh gian tiép, theo bién ¢
xung khic, 10i giai gon hon va két qua ding.

Loi giai ctia SV 3 vira ngan gon, vira “c6 1y”
nhung sai ¢ dau?

Chon 2 nit, dwong nhién c6 C’, =66 céach.

+ Néu budc dau chon duge 2 ban nir A, B:
trong 3 ban con lai ¢6 2 ban nit C, D va ban E.

+ Néu bude dau chon duge 2 ban nir C, D;
trong 3 ban con lai c6 ban A, B va ban E.

Nhu vay, 2 lga chon nay bi 1dp, cach giai
khong dung.

2.3. Sai 1am trong twr duy lap luin, phén tich
dit li€éu va m6 hinh héa bai toan

Vi du 5: B6 me ban Khanh (1a con trai) ¢6
2 nguoi con (Khanh la mot trong hai nguoi
con). X4ac suat ¢ Khanh cé chi hodc em gai
l1a bao nhiéu?

Loi gidi 1:

Khanh c6 mot nguoi anh/ chi em, c6 2 kha
nang: d6 1a con trai hodc 14 con gai. Xac suat dé
nguoi do 1a con gai la 1/2.

Loi giai 2:

Co 4 kha nang cho gia dinh c6 2 con: {T, T};
{T, G}; {G, T}; {G, G}. (T- con trai, G- con gai;
xép theo thtr tw con thir nhat, con thtr hai). Vi
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Khénh 1a con trai nén loai di kha nang {G, G};
con lai 3 kha nang {T, T}; {T, G}; {G, T}. Trong
s6 3 kha niang d6 thi c¢6 2 kha ning c¢6 con gi. Vi
vay, xac suét dé Khanh c¢6 chi hodc em gai la 2/3.

Phan tich: Loi giai 1 mach lac, don gian phu
hop vdi tam 1y phan doan cta SV tuy nhién 101
giai 2 nghe ciing “c6 ly””. DAy 1a 16i sai khong phai
chi SV mic phai ma ngay cac nha nghién ctru [5]
cling con nhiéu tranh cii. Phai thdy rang, trong 1oi
gidi 2, ta thay kha nang {T, T} thyc ra khong phai
1a mot kha nang don, ma 1a mot kha nang kép gdm
c6 2 kha nang trong d6: Khanh la nguoi con trai
tha nhét, hodc la nguoi con trai thir hai. Nhu vay
phai tinh {T, T} 1a 2 kha nang {T=Khéanh, T} va
{T, T=Khanh}. Nhu thé tong cong van c6 4 kha
ning, va xac suat van 1a 2/4 = 1/2. Sai ¢ day 1a sai
trong cach dém sb kha nang.

Tur nhing vi du va phan tich d trinh bay, c6 thé
thdy rang sinh vién dai hoc thuong mac phai nhiéu
sai 1am dién hinh trong qua trinh giai cac bai toan
T6 hop — Xéc suat. Viéc phat hién va phén loai cu
thé cac 151 gitp giang vién c6 co sé dé diéu chinh
phuong phép giang day, dong thoi giup sinh vién

nhan biét dugc nhitng “biy sai lam” thudng gip
dé tranh mac phai. DAy chinh 14 tién d& quan trong
dé nang cao chit luong day — hoc xac suét trong
cac co sd dao tao dai hoc hién nay.

III. KET LUAN

Nghién ctru nay di 1am sang t0 mot sé 15i
thudng gip ma sinh vién dai hoc méc phai khi
giai cac bai tip t6 hop va xac suat, nhiing linh
vuc ¢6 vai tro then chdt trong nhiéu nganh hoc
quan trong. Két qua phan tich cho thiy nhirng kho
khin cua sinh vién khong chi gii han & viéc nim
viing cac cong thirc ma con bao gdbm nhiing hiéu
1am vé ban chat khai niém, kha ning xac dinh cac
yéu t6 lién quan trong bai toan, va k¥ ning suy
luan logic. Viéc nhan dién rd rang nhiing 16i nay
1a budc quan trong dé cai thién chat luong giang
day va hoc tdp mon xac suét. Déng thoi, tac gia
cling dé xuét cac giang vién nén chu trong hon
nita vao viéc 1am rd cac khai niém cdt 15i, tang
cudng luyén tap cac bai toan da dang dé sinh vién
c6 thé nhan dién va ap dung dung cac phuong
phap, dong thoi khuyén khich tu duy phan bién va
kha ning tu kiém tra két qua.
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