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Abstract: This paper presents the research on the issue of training for nursing students to apply
Bayes theorem to find out solutions to solve problems in learning Statistics probability. The authors
mention difficulties of nursing students in applying this theorem in solving the problems of Statistics
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hoc la mét mon khoa hoc tr(u tidng, co

I nhitu Ong dung trong thdc tivn nha: kinh tT,

thivn van, vét i, y hoc, ki thuét, ct khi... Trong

hoc phén Xac suét thong KT, vii nhling bai toan s

dung ainh i Bayes a¥ tinh xac suét thing géy kho

khun nhét ainh cho sinh viTn (SV) trong vitc xac

ainh bitn c6 (hitn taung) va xéy dang h bith c6
aéy au.

Bai viit &r cép viic ren luyrn ki nung vén dung
ainh Ii Bayes trong day hoc Xac suét thong K" cho
SV nganh Aiiu ddiing théng qua vitc hidng dén
cac em nhén dang, Xac ainh bai toan coth' st dung
tha, luy'rn tép maét sé kb nung cén thiit khi giai bai toan
Xac SUét.

1.CasuliluénvathGctitn

Adi vii cac nha nghivn cu' y hoc noi chung va
aitu dung noirithg, xac suét thdng Ki'cung lamang
kit thQc rét cén thirt. Chung han, trong chum soc
ngQui brnh, xac suét altc st dung ar xac ainh, tim
hituvaaanhgiamQc phuc hd cuangQui binh, nguyn
nhén chlia phuc hdi cua ngdi binh,... Khokhtin nhét
khi giai toan la cén vén dung kith thlc nao ar kit noi
cac giathit cua bai toan, tim ra IUi giai. Adi khi ngQdi
hoc num rét ving cac ainh If, cdng thlc, hr qua, khai
nitm... nhaing lai gup kho khun khivén dung vaoting
bai toan cutht.

Vovéy, trong quatrinh day hoc, cén tép trung ren
luyin kb nung nhén dang - th hith &inh i cho SV
bung cach xéy ding quy trinh giai bai toan tinh xac
suét co stidung cong thlic Bayes.
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2. Quy trinh day hoc giai bai toan tinh xac

suétstdung ainh Ii Bayes

Vén dung Ii luén day hoc giai bai tép toan theo
hung nghith cu gun vii thc tith, chung toi ar xuét
quy trinh gém 5 bldc sau trong day hoc giai bai toan
tinh xac suét bing ainh i Beyes cho SV nganh Aitu
dadng:

BOuc 1: Trang bivacung cokitn thdc lithuyit,
ki nung cu ban cho SV

Khai nitm chinh hdp: Cho tép A gdm n phén tG
khac nhau. Mdt chinh hip chépk cua n phéntllamat
nhom cophén bitt thatl gdmk phén tikhac nhau Iy

thnphénticuatép A (k<n).
Cong thic tinh: Ki hitu sé chinh hdp chépk cuan

n!
la A*. Khidor A k)

Khai nitm hoan vi: Cho tép hip A gém n phén tG
khac nhau. Mdi cach stp X1p cac phén ti cua tép hip
A aluc goi lamaét hoan vi cua n phén ta. Kiihitu hoan
vinphéntilaP .

Cong thic tinh: Kiihitu sdhoanvilaP_. KhiaoP
=n(quy Quc 0! =1).

Khai nitm t6 hdp: Cho tép A co n phén ti khac
nhau. Mét t6 htip chép k cua n phén t la mét nhom
khong phén bit thtitigom k phén tikhac nhauléy tG
nphénticuatép A (k<n).

Cong thlc tinh: Ki hitu sdtd hip chépk cuanla:

* Trldng Aai hoc S pham Ha Noi
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K C = n!
C,-Taco™ =m i)

Khai nitm phep thQ ngéu nhith: Trong thlc T,
th0dng gup nhitu thi nghitm macac Kit quakhong thr
dd bao tridic, ta gai chung la cac phep thtingéu nhitn.

Khai nitm bith c&: Kt quacua mat phep thiigoi la
bith c6 hay hith taudng. Tép tét cacac bith co coth’
xay ra cua phep th( goi lakhong gian méu.

{A; A, ...A }aldc goi lamat hir aéy au cac bitn co
nru thoa man hai airu kith sau: - Xung khtc tdng
adi mdt, nghialaAA =@ viimoii=j,i=1,..,n
j=1,..., n); - Tong cua chung la khong gian méu O,
nghialaA +A, +.+ A = Q.

Ainh Ii: GiastA, B lahai bith cd cua mét phep thG
taco:

i) P(AB) = P(A) P(B/IA)

i) P(A+B) = P(A) + P(B) - P(AB)

Ainh fi (anh i Bayes): Gia st cac bitn c6 A,
A,...., A, |épthanh mdth aéy auva B lamat bitn co

xay rakhivachikhiméttrongcacbitncoA , A,,..., A
xay ra. Cho hiit P(A) va P(B/A), i=1,n. Khi &0,

P(B)= iP(Ai).P(B/ A),

Hr qua: Giaslicacbitnco A, A,...., A Iépthanh
khi vachi khimdttrong cac bitncO A, A,..., A xay
ra. Cho biit P(A) va P(B/A), i=1,n. Khi &c:

_P(Ai)P(B/Ai) T n
P(A/B)= »(8) (i=1n),

BOuc 2: T6 chdc cho SV xéy ding quy trinh

giai bai toan tinh xac suét bung cong thc Bayes.

Xuét phat tiicongthdc: P(B) =2 P(A).P(B/A)),

rut ra quy tronh giai bai toan:

Hoat adng (HA) 1: Xac ainh bivn co xay ra, act
trn cac birtn c6 a0 (ki nung xac ainh cac bith cd).

HA2: D(a vao bai toan, xac &inh th(i t0 cac HA
xay ra (ki nung sup X1p th(th cac bith cd).

HA3: Xac ainh hi' 48y au cac bitn co cua phep
th{ (ki nung xac ainh i aéy au cac bith cd).

HA4: Ap dung cong thiic Bayes aT tinh xac suét
t0Ung Gng (ki nung thhith &inh i Bayes vatrinh bay
Ui giai).

HAS: KTt luén bai toan theo yu céu A bai (ki
nung aanh giaquatronh giai va chuytnh adi ngdn ngd).

B0uc 3: Giang viTn (GV) vén dung quy trinh
trin thong qua vii du minh hoa.

BOuc 4: GV t6 chlc cho SV luyTn tép vén
dung quy trinh tr'Tn bung cach hGung dén giai
nhang bai tép taung ta.

B0uc 5: GV t6 chdc cho SV phén tich, aanh
gia quatrinh giai ar phat hivn, sda chia nhng
sailém... va hup thc hoa kitn thGc, chuén hoa
ki nung giai nhing bai toan loai nay.

3. Viiduminh hoa

Daui aéy, chung t6i alia ra mét s vii du s dung
bldc 1,4 va5 trong quy trinh 5 bOdc day hoc giai bai
toan tinh xac suét cost dung ainh i Bayes adi vii SV
nganh Aitu d0ung.

Viidu 1: Chum soc binh aét quy bung 3 phadng
phap: 1) St dung thudc téyy; 2) Chi udng thudc nam,;
3) Aiu tri adng y. T6 't chém hdi phuc cua phidng
phap 3 1a0,2. T6 ['v chum soc phdi hdp phadng phap
1lva2,1va3, 2va3taang dngla5: 3: 2. To[rhdi phuc
t6t khi chum soc phd hdp phliiing phap 1 va31a0,94.
T6 I hdi phuc t6t khi chum soc phdéi hip 2 trong 3
phadng phap cho binh nhén la 0,906. M&t ngQi
aluc chum soc phd hip 2 trong 3 phung phap théy
chém hdi phuc, tim xac suét a1 nglui ao aa addc
chum soc bii phliung phap 1 va 2. Gia sG Kit qua
chum soc cua cac phaung phap laadc 1ép.

HOUng dén:

BUdc 1: GV cho SV aoc ki vanghitn clu ar bai.
Nhuc lai anh i cdng xac suét, nhén xac suét, khai
Bayes vahi qua

Bluc 4: GV hung dén SV vén dung quy tinh 5
HA giai bai toan tinh xac suét bt cong thiic Bayes.

HAL: Cac bitn cd co th xay ra trong bai toan la:
- Biin ¢d chum soc bung phadng phap 1; bith c6
chum soc bung phaung phap 2; bith ¢d chum soc

tot khi a0uc chum soc bdi phaung phap 3; bith cd
chém héi phuc khi aitc chum soc bui phdng phap
1; bitncdchém héi phuc khialde chum soc b phlidng
phap 2; bith c6 chém hai phuc khi atdc chum soc b
soc bui ting phadng phap trin; bith c6 chém hoi
phuc khi a0dc chum soc bui ting phadng phap trrn;
- Bith ct.chum soc bung phéi hdp phaang phap 1 va
2; bith cd chum soc bung phdi hdp phidng phap 1 va
3; bith cd chum soc bung phdi hdp phadng phap 2 va
3; - Bitn c6 hdi phuc t6t khi adic chum soc bui phoi
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hip 2 phGdng phap 1 va 2; bith ¢6 hdl phuc tét khi
aluc chum soc bi phdi hdp 2 phadng phap 1va 3;
phadng phap 2 va3; bith cé chém héi phuc khi adtc
chum soc bui phdi hip 2 phlung phap trin 1 va 2;
bith c6 chém hdi phuc khi a0uc chum soc bui phoi
hap 2 phddng phap t'in 1 va 3; bith c6 chém hdi
phuc khiaduc chum soc bui phdi hdp 2 phadng phap
bui phéi hdp 2 trong 3 phaung phap trin; bith co
chém héi phuc khi a0dc chum soc bui phd hip 2
trong 3 ph(ang phap trin.

Do conhitu bith cé makhtng cén dung hittétca
cac bith ¢6 ao, nTn cén dba vao bldc tifp theo ar
choncac bithcocénthiit.

HA2: Xac &inh thdi t( cac bith co. Thic tr cho
théy brinh chi hdi phuc nitu alidc chum soc tat, N1Tu
atic chorh oc

phling phap chim soc se xay ra tridc va HA hoi

hip 2 trong 3 phlidng phap; K la bith co héi phuc
chém khi alldc chum soc bui phéi hdp 2 trong 3
phaung phap.

Theo baitoan, taco: P(K; ) =0,2;
P(E,)=0,5P(E,;)=0,3;P(E,)=0,2;
P(K,,)=0,94; P(K)=0,906.Véy, P(E,, /K)=?

P(KB):l—P(E)P(E) :>0,94=1—P(E1).0,2
DP(E):O,&AC[P(E):)C; P(K,,)=1-P(K, )P(K, )=1-03x;
P(K,,)=1-0,2x.

CoE, ,E ,E

1o E EjplahTaéy aucac bitnconin;

P(K)=P(E,)P(K/E,;)+P(E,)P(K/E,)+P E, P K/E,

o thsing B P (= (K /)

VUi

P(K/E,)=P(K,);P(K/E;)=P(K;);P K/E,;, =P K
phuc binh se xay ra sau. NTu aldc cham soc lph('ji
hap 2 trong 3 Ehlédr?gz pﬁgplﬁ'ﬁ FA Shdrr phaung?
phap se xay ra trivc va HA héi phuc biinh khi addc
chuim soc se xay ra sau, A8y labai toan conhity HA o
lai cotha (117 cénsﬁ&?%é‘“oﬂtflﬁﬁa@/éé +0,3.0,94+0,2(1-0,2x), Suy ra x=0,4 Va P(K,, ) = P(K, ).P(K, ) = 0,3.0,4=0,12

;P(K/E,)=P(K,).

Thay vaotaca: 0,906 = 0,5(1 —0,3x)+0,3.0,94+0,2 1-0,2x

HA3: Xac ainh hii 4@y au cagbign co ien garg — 0,3.0,4=0,12; P(K)=1-0,906=0,094.

tinh hudng ainh Ii Bayes. Vi muc titu cua bai la“Mot
phap théy chém hdi phuc, tim xac suét arngadiao aa
aluc chum soc bui phang phap 1va2”. Tét cacac
bith ¢d chon chum soc phdihdp 2 phidng phap 1va
2; 1va3;2va3lahraéy aucac bitn co.

HAA: Vén dung ainh li Bayes giai quyit tinh huéng
bai toan. Ap dung ainh i Bayes, sau aodung hiqua
cua anh I tm aduc Kt qua mong muon.

HAS: Kit luén tra i céu hoi U bai toan ban aéu.
TOyrucéu arbai vakitquacua HA4, SV céntra i
céu hoi: Xac suét ar nglui ao aduc chum soc b
phaung phap 1 va2 la bao nhitu?

Lii giai cu thr: Alt K, la bith c6 hoi phuc tot khi

phuc tét khi chum soc bui phaung phap 3.

E,, labitn c6 chum soc bui phtdng phap 1va2,
E,, labiin cc‘j‘chtlm soc bui Phﬂung phap2va3;E,,
la bitn c6 chum soc bui phidng phap 1va 3. K, la

phap 1va2; K , labiin co hdi

phdi hdp hai phiiting phap 1 va 3; K, la bitn c6 hdi
phuc tét khi chum soc phdihdp hai phQdng phap 2 va
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_. P(E,)P(K, !
Theohqua: P(F:/K)= ( sz() )zobs,ooéf

TN \ A s

=0,638

hip hai phGiing phap 1 va 2 1a 0,638.

BOdc 5. GV téchlic phéntich, phat hith 16i, aanh
giaquy trinh & hdp thic hoa. Wi bai toan nay, nhitu
SV gup khokhun khi khéng xac ainh alitic htaéy au
cacbith cdlag (lahcac bith cdchum soc bl phQdng
phap 1, 2, 3 hay phdi hip 1va2; 1va3; 2 va3). Dla
vao bai toan cho théy, sau khi a0uc chum soc bui cac
phaung phap tho t6 " hdi phuc bimh Iirn quan ain
phadng phap nao tho livh quan ain hi' aéy au cac
bith cd ao.

Baitoan cho t ['fchém héi phuc cua phiing phap
3la0,2ninlitnquan ainhraéy aucac bitn céchum
soc bui cac phQung phap 1, 2, 3 ritng re. To [T hoi
phuc t6t khi chum soc phéi htp phdding phap 1va3la
0,94 ninlivh quan & h1'aéy au cac bith co thi hai
la chum soc phéi hdp 2 trong 3 phadng phap.

Trong bai toan secomdt s dd kithtrung gian, ar
aun gian nn aut cho cac da kith ao bitntaang Gng.
Khi giai cac bai toan nhay, y1u td quan trong nhét laact

.\ A
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Vi du 2: Mét nghith cQu VI tung huyit ap giai
aoan | theo I0a tudi tai huyin Vu Ban, tinh Nam Ainh
chokitqua:

Tubi Tudi 60-69 Tudi 70-79 Tudi >=80
Tinh trang SO inio| SO minioe| SO |Tinioe
10dng l0dng 10dng
TUng MWIL 8P| | 5oy | 59 | 281 | 37 | 303
giai aoan |

MGt aitu dOung aluc giao chum soc ngéu nhitn
cho mét binh nhén tung huyit ap giai aoan 1. Tinh
xac suét ar brnh nhén nay co ad tuéi dadi 70.

HQGUng dén: DO aéy, chung toi chd xet trOdng
hip s dung badc 4 trong quy trinh 5 bldc day hoc
gia bai toan tinh xac suét bung ainh i Bayes adi Wi
SV nganh Aiiiu dddng.

HA1: Cac bith c6 co th1 xay ra la: bitn c6 chon
b1nh nhén co ab tudi ti 60-69; bith cd chon bThh
nhén coad tudi th 70-79; bith c6 chon bThhnhén co
adtuditrn 80; bith céchon biinh nhéntang huy'it ap
giai aoan I; bitn c6 chon bnh nhén tung huyit ap
khong phai giai aoan .

HAZ2: Biih ¢t chan binh nhén cac a6 tudi xay ra
trOUc vabiih nhéntiing huy'it ap giai aoan | xay rasau.

HA3: Attt A labith c6 chon brnh nhén co a6 tudi
t060-69; B labitn cd chonbinh nhén coadtudita 70-
79; C labith cd chon binh nhén co ad tudi trrn 80; K
la bitn ¢d chon biinh nhén tung huyit ap giai acan 1.

- A

5

_S. _3.
21

37
(B)=17 " 126

Ta co (©)=13:

P(A)

P(K/A) =0,224, P(K/B) =0,281, P(K/C) =0,303.
HA4: Ap dung cong thic Bayes, ta co:
P(K)=P(A).P(K/A)+P(B).P(K/B)+P(C)P(K/C)

=0,274
Ap dung h qua cua &inh Ii Bayes:

5
(A)P(K/A) o922

P
PAR=""pk) = 027

=0,195.

HA 5: &y, xac suét &t biinh nhén nay co a6 tudi
dadi 70 1a 0,195.

Bai tép taung ta (danh cho SV td luyrn Gnha-
thdc hitn bOdc 4 trong quy trinh).

Bai toan 1: M6t ngQi ai xe may khdng may bitai
nan géy dan déy chuing cu vai rét kho ciadng trong
cudc song hang ngay. Cac bac sl abngy allaraphac
adaiu trf bung vét i tri livu. Co 3 cach ar'ainu dung
cothrthdc hithla: keo dai ciciadng bung may; séy

ém va aitu ddng tra giup 4 git hang ngay; tG thén
vén aong theo hliing dén cua aitu dadng v hitu
qua hdi phuc addce cho la nhll nhau, aat 90%. Biit
khanung b'inh nhén chon hdi phuc bung may la15%,
coslgiup aucuaaitu diung la60%. Tinh ty [iFcoth
hdi phuc cua brnh nhén sau khi aldc chum soc.

Bai toan 2: Chum soc mét binh bung cac phQdng
phap 1, 2, 3. ToIrhdi phuc cua phldng phap 1 1a0,75.
T6 I’ chuim soc phdi htip phadng phap 1va2, 1vas3,
2 va 3 tlung ang la 1:1:2. T6 v khdng hdi phuc khi
chum soc phdi hdp phdung phap 1va21a0,05. Tl
hai phuc khi chum soc phéi hip 2 trong 3 phling
chum soc phdi hdp 2 trong 3 phadng phap théy hoi
phuc. Tim xac suét a1’ ngldi ao addc chum soc phoi
hap bui phGiing phap 2 va 3. Gia s Kt qua héi phuc
khi chtiim soc cua cac phiiing phap laadc Iép.

* k% %

Tip cén bai toan tinh xac suét s dung ainh fi
Bayes, chung t6i aa xéy ding addc quy trinh num
bluc day hoc giai bai toan xac suét. Quy trinh day hoc
nay cung vUi nhlng vii du, bai tép trong thlic tith nganh
Aiu diiiing a0ic chung t6i s dung trong qua trinh
giang day Toan cho SV nganh Aiu d0ung.

Nhdng Kit qua nghith clu thu a0dc bldc aéu
cho théy: vilc cai tith n6i dung va phlung phap day
hoc theo hGiing trin giup SV khtic phuc atdc nhiing
khokhun th(iing gup trong hoc tép, hitu séu stc kith
th{c xac suét, théy atiic yngha cua cong cutoan hoc
xac suét nha trrn, SV aduc tép luyin ki nung vén
dung ainh i Bayes vao giai nh(ing bai toan trong th(ic
tiih ngh'nghiip cuaminh, gop phén phat trith ta duy
thuét toan vanung l0c giai quy'it vén ar, aap ing yiu
céu a6 mui giao duc tép trung vao phat trith nung I0c
ngh't nghirp trong qua trinh aao tao. 4
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