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TRUGNG DAI HQC K¥ THUAT CONG NGHIEGP

Pon vi: Khoa Khoa hoc Co ban va Ung dung
- THONG TINKET QUANGHIEN CUU
1. Théng tin chung: ' ' ' -

~ - Tén dé {ai: X4y dung bai gidng Tiuc fuyén mion Xa¢ suft Thongke™~ ~~ = 7~
- M3 sé: T2022-VD18

- Chu nhiém: Nguyén Thi Xuin Mai

—-— - —-Coquanchitri: Trudng Pai hoc K§ thugt Congnghi¢p—— —— - — —— —
- Thoi gian thyc hign: 04/2022 — 08/2023
2. Muc tiéu:

Xay dung kho hoc ligu sé mén Xéc suét Théng ké trong trdng Pai hoe K§
thust Cong nghiép, ddng théi ning cao kj ning ing dung cong nghé thong tin trong
hoat ddng day va hoc.

3. Két qua nghién ciru:
X4y dung dugc 17 video bai giang mén X4c suat Thong ke.
4. San phim:
San rphém tmg dyng: 17 video bai gidng moén Xac suit Théng ké.
5. Higu qua: - | | |
Gop ph?in nang cao hiu qua viéc hoc tdp cho sinh vién, thay dbi céch tiép can
trong viéc giang day cling nhwr cich hoc clia nguoi hoe ddi véi hoc phf;‘m Xac sudt

Théng ké.

6. Kha ning ip dung va phwong thirc c_huyén giao két qui nghién ciru:

— &%) khé—néngép—dun—g—tron—g—gién-g—day—va_hgc_tap_m6nXéc_suétIh6ngké_taLttubng

Pai hoc ky Thuét Cong nghiép — Dai hec Thai Nguyén.
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... INFORMATION ON RESEARCHRESULTS

T

1. General information:

Project title: Developing online lectures on Probabiﬁt{été{i"s-ﬁ;s o

Code number: T2022-VD18

Coordinator; Nguyen Thi Xuan Mai

Implementing institution: Thai Nguyen University of Technology
Duration:from —4/2022 t0-4/2023. — —
2. Objective(s):

Building a digital repository of Probability Statistics subjects at the University of
Technology and Inidusiry, and at the same time improving skills in applying
information technology in teaching and learning activities.

3. Research results:
Built 17 videos of lectures on Probability Statistics.
4. Products:

- Application products: Built 17 videos of lectures on Probability Statistics.

5. Effects:

To contribute to improving students' learning efficiency, change the approach
in teaching as well as the learners' learning style for the Probability Statistics.

6. Transfer alternatives of reserach results andapplic ability:

Able to apply in teaching and learning Probability Statistics at Thai Nguyen

University of Technology




CHUONG 1
_ MO PAU
S 1. Tinhcipthidtciadétdi

Xu thé toan cAu héa va hdi nhip qudc té dit ra nhing yéu cu méi cho gido -
- ____duc.dai hoc. Cach thire t6_chirc va phuong phap gidng day tai cdc truong daihoc
cin thay déi. Cong nghé phat trién véi chi phi ré 1a diéu ki¢n thuan loi dé céc )
trudmg dai hoc ddu tu co s& vit chét, cac cong cu va phuong tién giang day hién dai.
—M&mMMMg day true tiép cho ngudi hoc, céc trudng cin sir dung
-~ — ———— —nhidu honcdc hinh thérc khic nhu-dao tao-online; thiét ké méi truomg-do-dé ngudi— — ——

hoc va ngum day c6 thé tuong tac 13n nhau va truyen dat thong t1n to chu'c thl,rc

hanh tai c4¢ phong thi nghlem hay phong mo phong ao..

Viéc dua hé thong E-learning vao hoat ddng tai tru(‘mg Dai hoc, tao ra mdt
kénh hoc tap khac gop phan ning cao chét lugng dio tao. Hién nay viée st dung hé
théng E-learning da tr& thanh ty gidc &1 v6i hau hét giang vién va sinh vién trong
Truong vi nhitng loi ich thiét thuc ma hé théng mang lai. Video 1a mdt phuong tién
truyén théng phong phti v manh mé& duoc s dung trong elearning. N6 ¢6 thé trinh
bay théng tin mdt cach hip din va nhéat quén.

D& ning cao chét lugng dio tao trong tinh hinh méi, d4p img nhu cdu vé
ngudn lao dong chét luong cao cho dét nude, Trudng Dai hoc K§ thuit Cong
fighiép da trién khai x4y dung cac bai giang dién t4. Tir d0, tac gid déng ky dé tai
“Xay dung bai giang truc tuyén mén Xéc sudt Théng ké&” d¢é cung chp thém ngudn
tai liu cho cdng tac giang day va hoc tdp cia Nha trudng.

2. Muc tiéu nghién ciru

X4y dyng kho hoc li€u s& mon Xac sudt Théng ké trong trudng DPai hoc K¥
thuat Cong nghiép, ddng thoi ndng cao k¥ ning Ung dung cdng nghé thong tin trong
hoat dong day va hoc.

3. Doi twong va pham vi nghién ciru

3.1. Déi twgng nghién ciru: Xay dung video bai giang cdc ndi dung co ban cua hoc
phén X4c suft Théng ké.

3.2, Pham vi nghién ciru: Céc ndi dung day va hoc hoc phin Xéc suit Théng
ké tai truomg Pai hoc Ky thudt Cong nghiép

4. Cich tiép cin, phwong phap nghién ciru

4.1. Cdch tiép cgn: Ung dung cong nghé thong tin va cic phwong phép day

hoc tich cure dé xay dung cac video bai gidng.

- 4.2; Phwonp phdp nghién ciru:

- Phuong phép nghién ctu ly thuyét.




- Phuong phap thyc nghiém su pham

5. Két qua nghién ciru

. Ngoai phin mé diu, muc Iyc, danh muc tai li¢u tham khao, phu lyc, d& tai

nghién cfu d& xdy dyng dugc 17 video bai gidng mén X4c suét Thong ke. Thoi
_____ luong mBivideo tir 15-20 phut. Cu thé nhusaw:
Chuong 1: 04 video
Chuong 2: 02 video

Chuong 3: 02 video e ]

T T T *'GhIIO'Hg’fl;I’Og’Vi'deO’ T a -

Chuong 5: 04 video

Chuong 6: 02 video I




CHUONG 2

- NOI DUNG VA KET QUA NGHIEN CUU
o _Sauday landi dung cta 17 video bai gidng mdn X4c sudt Thong ké dwoc trich
tir cac slide PowerPoint da ghi am.




CHUONG 1

1.1. Phép thir va cicloai hién cd
1.1.1, Binh nghfa phép thi, bién cd

+ Khi thye hién 1 s6 cédc didu kién nao d9, ta goi d6 12 1 phép thid.

Cén nhitng hién twgng dwge xét trong phép thir s& goi 1a cic bién

XAcC SUAT
+ Dinh nghia v& xdc suit
'+ Phan loai cac foai bi€ncd

+ Céc cdng thirc tinh xac sudt

o

+ Cac bidn b thuting duge ky hidu 14 cic chir cai in hoa nhw A, B,

e Crooa Yooy Ay AgpeeeeiBsy By Bopenios B+ - U

Vidy:

+ Phép thir: Tung mdt con xic xdc

+ Bién ¢d: Xic x3c xuit hién mit cd i chdm (i=1..6)

e ,J‘:‘Li, _ Gol A/labién ¢8 xiic xdc xust hién mjt ¢6 i chdm

1.1.2. Phan logi céc bign cd

+ Bi&n cf khong thé ¢é: L3 bign ¢d nhit dinh khdng xdy ra sau phép
thir, ky hiduld @,
+ Blén ¢ chic chin: |1 bign o8 nhit dinh xay ra sau phép thir, ky
hiéu |a Q.

+ + Bién cf ngiu nhién: 13 bi€n ¢ c6 thé xAy ra hodc khdng xdyra sau
phép thir,

T

St

Vi dy : Tung mét con xdc xic

+Goi A 13 bign ¢d xtic X3¢ xudt hidn mat cb s8 chdm ldn hon 6
> Ala biéncd khdongthé cd (A= 0 ).

+ Goi B [a bién cd xiic xdc xudt hién mit cd s8 cham nhd hon hoic
bing 6

- Bla.biéncd chdcchdn (B=0). .

+ Ay : bign ¢8 xic x3c xudt hién mit ¢6 2 chdm

-> A, la cic bién c8 ngau nhién.

1.1.3. M&I quan h# gii¥a cdc bién c§

+ Bién c6 kéo theo:
Bién ¢B A dwoc goi 3 kéo theo bign cd B néu sy x3y ra cla A kéo
theo su xdy ra cla B.

Vi dy : Tung médt con xtic xic
Goi:
+ A |3 bign 8 xic xdc xust hién mit cé 2 cham.

+ B |13 bién c8 xuic xdc xuit hién mit cé 586 cham chan.

"+ Hop { téng) cia 2 bién c§

Bi&n ¢d A I3 hop ( tBng) cla hai bién cd B va C, kI hidu I3
A =B +C, ndu A xay ra khi it nhit mt trong hai bién ¢8 B hojic C
phéi xay ra.
Vi dy : Mot ngudi di phdng van xin viéc vao hai céng ty

Goi:

+ A, I3 bién cd ngudl €6 trang tuy8n vao cong ty thi¥ nhét.

+ A, I3 bién c8 ngudi dé trdng tuy&n vao cdng ty thit hal.

Khi &6 bi€n ¢& A kéo thea bién cd B.

AT T mgrdigeximdugc vide:

Khi dé: A=A, +A, .

R

i




+ Glao ( tich) cla 2 bién cd

Bi€n ¢& A goi 1A bi&n cd giao { tich) clia hai bién ¢d Bva C,

+Hop { tdng) cha 2 bign c6

Bi&n 8 A |3 hgp ( téng) cita hai bién cd B v C, ki hidu I3

ki higu I A = B.C, néu A xdy ra khi dong thévi ca hai bién 8 Bva C A =B + C, néu A xdy ra khl it nhat mét trong hai bign cd B hodc
cing xay ra. phéixdy.ra
Vi dy -

Hai ngudi cling dén phdng van xin viéc vao mot cong ty
Goi: ™
+ A, 12 bién c8 ngudi thir nhat trang tuyén.

+ A, 1a bi&n ¢8 ngudi thir hal trdng tuyén,

+ Giao ( tich) elia-

.. Bi&n c8.A gol 13-bién.cd.giao-{-tich)-clia hai.bién.c8 Bva.C,. -

ki hidu 14 A = B.C, n&u A x3y ra khi ddng thii ¢d hai biéncdBva C

cing xdy ra.

" ¥ Alabién co ca hai igdi cling tring tuyan.

Khidé: A=A A, <§

+ Bién ¢f xung khic:

Hai bi&n ¢ A va B durgc goi 12 xung khde véi nhau néu
bién ¢d A xdy ra thi bién ¢d B khong xay ra va ngugc lai.

= Ava B 12 hai bi&n c8 xung khic thl A.B = @

Vi dy : Hai ngudi cing dén phong van xin viéc vao mét vi tri clia mét
cong ty-{-cdngty chi-tuyén motngwdi-chio vitrl 44)-

+ A, |3 bién c6 ngudi thlr nhat tring tuyén.

+ A, 13 bién cf ngudi thi hai tring tuyén.

Khi dd : A, vA A, |4 hai blén cf xung khic.

Pyt

__hgudi d6 khong cau duoccd.

+ Bién

Bi€n c8 khéng xay ra bi€n ¢6 A dugce goi 13
bién ¢ d6i Idp vai A, ky hidu 1a A.
Vidy 1: MGt ngudi di cdu caé.

Né&u goi A 13 bién c8 ngudi dé cdu duge ca thl A 13 bién 8

Vi dy 2 : Ldy 1 san phim bat ky ra kiém tra.
Néu goi A la bién ¢d san pham dé khdng dat chusn thi 4 13

bién ¢ san pham dé dat chuin .

+ Bién ¢8 déoc lap
A va B dugc goi la 2 bién ¢8 doc 1ap néu bién

8 nay xdy ra hay khong cling khdng Anh hudng d&n xac sut
xay ra bién cd kia va nguoc lai.

Vi du : Hal méy hoat dong ddc 1ap, cung tham gia sin xudt
trong mt day chuyén,

Néu goi: A, | bi€n ¢d may th nhat bj hdng

- — A la-bién-c8-may thir-hai bi-hdng

+ Hé d%y ¢ céc bién c8
MSt hé gbm n bién cd {A,, A,, ..., A} dugc

goi 13 m{t hé day dd cdc bién c8 néu trong két qua cla phép
thir s& xay ra mdt va chi mét trong n bién cd nay.

2> {A, Ay . A} - hé day di cdc bign ¢8 néu céc A, d6i mbt

xung khac va t8ng cc A, 4 bién ¢ chic chin.
Vi dy : Tung mét con xtic xic

Goi A, 12 bién cf xtc xic xust hién mi3t cé i chdm (i=1.6)

thi A, vi A, 13 hai bi€n cd dac l5p.

2> {Ay A, ..., A} - hé dBy dd cac bign cB.




1.1.3. M&i quan hé glia cic bién c8

+ Blé&n ¢4 kéo theo.

+ Hep ( téng) cita hai bién ¢4,

ViduTC6 3 hgpdyng bi- iy ra mot hop bt kitrong 3 hop

+ Giao { tich) ciia hai bién 8.

dé
Goi Ay, A,, A, [3n lugt 13 bign 8 18y ra hop th nhat, hép

thl:rhﬁi:h_ﬁﬁ_tﬁﬂrb_a_ T
> {A, Ay, A;}- hé dBy dl cic bién c6.

+ Bi&n ¢6 xung khic.
+ Blén ¢d 46l lp.

. .. ._.*Biéncbdbclap... . .- . . . . .._

+ Hé day dd céc bign cd.

1.2. Pinh nghia xéc sudt

Xdc sudt cha bi€n c8 A 13 mdt con s6 dic trung _
cho kha nang xudt hién eda bign 8 A trong phép thir tuong iing, ky
hiéu Ja p(A).

* Pinh nghTa: N&u trong mét phép thir cé tat ¢a n tredng hop dbng
khd ning, trong dd cé m truwdrng hep thuan lgi cho bién c6 A thi

. p(A)—j—

i CON

-> Néu Al bién ¢ chic chin thi p(A) = 1.
=> N&u A la bién c§ khéng thé x3y ra thi p{a) = 0.
-> N&u A la bign c6 nglu nhién thi 0 < p{A) < 1. %

Vf du 1: Tung mét con xiic xic cin dél dbng chit.

Tinh xac sudt dé

a) Xdc xdc xudt hign mét cd mét cham.

b) Xuic x4c xudt hign mit ¢6 s& chim |4 ch3n.

a/ Goi A 13 bién cf xic x3c xudt hign mit cé mot chdm

1
P(A) =7

b/ Goi B 14 bién ¢6 xiic xdc xust hin mit c6 s chim 1a chin

p(B)=§=§

y.
gt

Vidy 2: M&t 6 hing ¢6 12 s3n pham trong dé o6
8 chinh phdm va 4 phé& pham. L&y ngu nhién cing

mét Itc ra 3 sén pham.
a) Tinh xdc sudt dé ca ba san pham 13y ra d&u 1a chinh pham,

b} Tinh xdc suit dé trong ba san phdm Idy ra c6 ding hai chinh
pham.

af Goi A la bién ¢4 c& 3 sn pham |8y ra ¢&u 13 chinh phdm.
3

Tinh xdc su&t bing dinh nghia: p(A) =%

1.3. Céc phép tinh vé kdc sudt:

1.3.1. Binh Iy cdng xdc sult:
Xdc sudt cha mot t8ng hai bién 8 xung khic bing t8ng xde suit ciia
hai bi€n 6 dé.

Tike la: Néu A va B 13 hal bién 8 xung khic tht:

G 14
i P(A +B)=p{A) + p(B)
i G
.— b/ Gqi B3 hifn c8 trong 3 s3n phdm 18y.ra-cd.dlng 2 chinh-pham = Tong quat: Cho Ay, Ay,-...., A, 14 mot hé cac bién.c8 xung khic tirng
2 -l A . oas n L3
G.Cy g ddi. Khi dé:
pB)= it = 4 p( D Ac) =Y pa) %
i 'y =1 = Y




Vi du 1: MGt xa tha ban mat vién dan vio mét bia dugc chia lam 3

T "3 HE qua 1: NEU A, A, ..., A, 13 MOt hd diy dii cac Gigm 6 th

phan. Gia st xdc sudt ¢& xg thd d6 bin tring phin 1, phin 2, phan 3

t5ng xdc sust cha chiing béng 1.
' u
Y eAN=L
=1
- Hé qud 2: V& 2 bién cd d6i lap Ava 4 , ta lubn cd:
plA)=1-p(A)

clia bia 13n lwgt 13 0,3; 0,2 ; 0,4. Tinh xac sudt dé:

W ai Xa thi d6 bin tring phan 1 hodc phan 3 cla bia.

© byXathdrddbintrangbia; -~ o s s
¢} Xa thi1 d6 bin khéng tring bia.

Goi A, 13 bign cd xa thl bin trang phan i clia bia {i=1;2;3)

> p(A,)=0,3; p(Az) =0,2; p(Aa) =04

Goi A 12 bi€n c8 xa th bdn tring phan 1 hode phin 3 ¢0a bia.

Khidé: A=A+ A,
A, vi A, xung khic
- > plA) = ——

p{A, + Ay} plA )+ p(A;)

=03+04=0,7

Gol A, 12 bién cd xa thi ban tring phin i cla bia (i =1;2;3)

2 plA)=0.3; p(A) =0,2; plA;) =04

Goi B 13 bién & xa thi bdn tring bia.
{ xa thi ban tring phin 1 hodc ph3n 2 hojic phin 3 cla bia)
Khids: B=A +A, +A,

A, Ay, Ay

r ]

> p(B) =plA, + A+ Aq) = plA )+ p(A) +p{A)
d6i mét xung khac

Goi A, la bién cd xa thl bin tring phin i cha bia { i = 1;2;3)

2 plA) =0,3;p(A,) =0,2; p(A) =04

Goi C 13 bién cd xa thil bin khéng tring bia.
Khidé: C= B
= p(C)=p(B)=1-p(B)=1-0,9=0,1

Vi du 1: M3t xa thd bin mdt vién dan vao
mét bla dwgc chia [dm 3 phin. GI3 si xac
sudt d& xa th d6 b3n tring phin 1, phin 2,
phin-3-cha-bia-fanluwgt 3 0,3;0,250.4

— - o =0,3+0,2+0,4 ]

Vidi 12 Mt Xa thi bin mot vien dari vio mdt- 4 r ’ -
bia duwgc chia [am 3 phén. éGlé sl xac suéit 4 Vi du 1; Mét xa thi bén mét vien dan vio mdx

thil 6 b&n tring phan 1, phan 2, phdn 3 =09 bia duwgc chia 1am 3 phén. Gia sir xac suht Gé
xa i n tring phan 1, phan 2, pnan xa thit 46 bén tring phan 1, phén 2, phdn 3
o ba lan It 14 0.3; 0,2 04. Tinh xdo ciia bia 3 luot13 0,3; 0,2 : 0,4. Tinh xac
suatds: 1 3, U2 U4

N P - suitde :
a} Xa thi 46 bén tring phén 1 hoéc phan 3 . b) Xa thd 86 bén tring bia. »
cla bia. % € i
Vidu2:

Mot hop dung 10 qud ciu, trong d6 cd 6 qud ciu dd va

4 qua ciu xanh. L3y ngdu nhién cling mét lic ra 4 qué cau.
Tinh xac sust dé trong 4 qua ciu I3y ra cd it nhét 2 qua mau dé.

( Trong 4 qua, 18y ra dugc 2 qua hosc 3 qua hodic 4 qud mau dd)

Goi Ay, Ay, A, [3n oot 12 bidn cf trong 4 qua 1y ra ¢é 2 qud, 3 qua, 4
qua mau do.

Goi Ala bién ¢ trong 4 qud 1dy ra ¢6 ft nhat 2 qua mau dd
Khidd: A=A, +A;+A,

Finh-xdesuftdé:

Ay A, A

b} Xa thli d6 bin tring bia.
¢) Xa thii d6 bfin khéng trang bia

i

o

2 plA) = p{A + A+ Ay) p(A, )+ plAs)+p A,)

61 mt xung khic




Goi Ay, Ay, A, 80 1urgt 12 bién c6 trong 4 qua ldy ra cd
2 qua, 3 qud, 4 qua mau dd.

1.3.2. Binh Iy nhdn xéc sudt:

+ Djnh nghia: Xac suft clia bién cd A dugce tinh véi

Ce-Ca; 3 e ia Lw D s s ke e g AT LA 3
p(A) = — = ? . didu kién bién cd B 3 xdy ra gol 13 xdc suft ¢d didu kién cda A,
Cio A= Co—o1 ke higu1a-plA/B):
C‘ C.I C4 " 14
pla) =4 = 2 10 Goi A 12 bign ¢8 [3n thir nhat 13y dugc bi 06 { A d3 xay ra)
4 )
CIO 21 Khi @6 trong hép chi cdn 9 vién bi { gdm 6 vién bi dé va 3 vién bi xanh}

- vay: p(A) = pldp)+ p(A) + p(ds)

Goi B3 bién ¢4 fan ther hal iy dugebidé— — 0 —

3.8 .1 oss [Vimz P(B)=p(B/ 4) Vidu:
7 21 14 7 Mét hdp dung 10 aud ciu, trong d6 cd & 1 M3t hop dung 10 vizn b, trong d6 €6 7
qua ciu d8 vA 4 qud chu xanh. Ly nglu C6 2 vign bi db va 3 \n'én bi xanh. L& nglu
o T ﬁﬁléﬁung et Iie J ’ :Ti;' C.! = 3 o 7::?:: ds 13y duwee vidn bl Egjﬂnh XéC sjtlrl;
qué mau b, g - i ‘ﬂé’l‘&ﬁ'tﬁlﬂﬁl_cuwlﬁvwwfiﬁ?“*"#’i

* Pinh Iy nhan xéc sudt :
Xac sust cla tich hal bi€n cd A va B bing tich xic sudt cla
mét trong hai bién c& dé véi xac sudt co didu kién cla bién ¢ con

lal.
p(A.B) = p(A).p(B/A}
Hoac

p(A.B) = p(B).p(A/B)

A
e

Vi du 1: Mot hdp dyng 10 vién bi xanh vi 4 vién bl tring.
L3y ngdu nhién Fn legt hai fan, mdl [Bn mdt vién. Tinh
xdc suft d& ca hai lan d2u |8y duge bi xanh.

Gol A 13 bién ¢8 ¢ hai [an dBu ldy duerce bi xanh
Ggi Ay, A, [3n lugt 13 bign ¢ [3n thir nhat, [En thi hai 1y dugce bi xanh
Khidé: A=A, . A,

> PIR) = plA; A, ) = p(A}L p(Az /A;) 1

o dé: o ' C
Trong do: 4= - pldy i A)= 2 _9
Ch 7 Gy B
59 45
A== ="
AR RTREY

> HEqud:ChoA, A, ..., A, lan bién cd doc lap thi:
PlALA ALY = PIA)PIA)...pA))

Vi du 2: MOt xi nghiép ¢6 3 méy nd hoat dong ddc Iap nhau. Xic sudt dé
trong mot ngay may nd thi nhét, thir hai, thir ba bj hong twong tng |4
0,2; 0,1; 0,15. Tinh xac sudt dé trong mdt ngay:

a. 6 dding mot mdy nd bj hang. b. C6 dang hai mdy bj hdng.

¢. CA ba may déu khong bj héng

Goi Ay, A,, A, [N lugt 13 bién cd trong mét ngdy may nd thir nhat, thir
_ hai, thir ba bi héng

Goi A la bign cf trong mdt ngay ¢ ddng mét may nd bi hdng m

\J :ﬁ.”j,.\f":'.
&N

Méy 1 héng va may 2, may 3 vin chay (AlA_z*Tz.)
Mdy 2 hong va mdy 1, may 3 vin chay (;4‘1_ Az-Ia)
My 3 héng va may 1, méy 2vin chay (4. 4.4, )
Khi d6: A=A Ay d, + A Ay d; + A4, A
= pid)y=p(4, 4,4+ A_I‘A!‘Z.;"‘jl'zl_“ds)
= p(A44)+ p(4 4,4 )+ p(4.4,.4)
o) o(Z) )+ (AR () ()24

-2

=0,329 Vi du_2: M4t xi nghidp co 3 may nd hoat ddng dgc 13p nhau.

= (A ) =02" ParEy ) Nk
L i Uil prAy = 1= ha—=—U0
p{A,}=0,1; p(4) =1-0,1 = 0,9, P
— sds %
P(A;)=0,15 p4y) =t - 0,15 = 0,85, R

Xac susl 68 trong myt ngay may nd 1w nhal, 1hiF hat, Ihe ba
bj héng krong umg 18 0,2; 0,1, 0,15, Tinh xac suét d& Irong
mdt ngdy: e
a. C6 dung mét méy nd bj hdng. Y K
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Ggi B 1a hl&n ¢ trong mot ngay cd ding hai may né bl héng

M4y 1 va may 2 héng, mdy 3 vin chay (AI.A2 A?)
|: Mdy 1 vd may 3 hdng, may 2 van chay (,41_,4_2_,43)

( May 1 chay, mdy 2 chay va mdy 3 chay)

Khi 66: C= A, 4,.4,

[ Méy 2 va may 3 hdng, mdy 1 vn chay (AI,AZ_AJ)

= p(C)= p(A.A4)

Khido: B=A.A, A +A A4 +A4 4,4
= p(B)= plddy Ay + A Mo A+ A Ay A)
=P At ) D Ao ) pAAA) .
= P(A)-p(A).p(A) + p(A).p(A2).p(A4,) + p(4).p(4,).p(4)
=0,2.0,1.0,85+0,2.0,9.0,15+0,8.0,1.0,15
=0,056

Vi du 2: Mt xi nghiép cd 3 may né hoat ddng dbc 13p nhau.

bi hong twrong dng 14 0,2; 0,1; 0,15. Tinh xdc sudt d& trong

— | Xéc sudtdd-trong mt ngdy méy b thirnhdt thithai theebaf —— - — | bl héng tirang (g 14.0,2; 0,1;0,15. Tinh xéc susit-4& trong

= p(A).p(4,).p(4,)
=0,8.0,9.0,85
=0,612

Vi du 2: Mt «f nghigp c6 3 méy nd hoat dong doc Hp nhau.
Xac sult dé trong mot ngay mdy né thir nhat, thir hal, thir ba

mot ngay:

Mot ngdy: n‘i

- .. |b.Cédinghaiméyndbihdng. . _ " ¥)

1,3.3. Hé qua cha DL cdng v BL nhén xac suit

Xdc sudt cda téng hal bién ¢8 khéng xung khic bing
t8ng xdc suat cac bién 8 dé trir di xdc sust cha tich cac bign cf dé.

p(A + B} = p{A) + p(B) - p{A.B)

Vi du I: Hai ngudi cing bin vdo mét myc tiéu, méi ngudi bin mét
vién dan véi xd¢ sudt trang myc tiéu cla ngudi thir nhat 13 0,7 va
ngudi ther hai 13 0,8, Tinh xéc sudt dé myc tiéu bj tring dan.
Goi A,, A, I3n It (3 bign ¢b nguwdi thir nhat, ngudi thir hat bin tring
muc tidu.

> pla)=07; p(A)=038

N
%\

€ Ci'va rivdy 06 deu khong BT hang.

9
e
h -

Gol Ala bién ¢& muc tiéu bj tring dan.
Khids A=A, +A,

A, vA A, khéngxung khic

.
= plA}=plA, +Ay) plAL Y+ P (A} - plAL Ay

A, vl A, d0c lop
————— plA)+p{A)-plA).plA,)

=0,7+0,8-0,7.0,8=0,94

Vi dfy I: Hai ngudi cling biin vao mét myc tiéu, mBl ngudi bin mat vién dan véi xéc
sudt tring {muyc tiéu} cla ngurdi thir nhit 13 0,7 va ngwdi thir ha 1a 0,8, Tinh xdc sust

A€ muyc tidu bj tring dan.

e

'

[k N

. e e T I B | T

Vi du 2: X4c sust d& ddng co thir nhat clia méy bay bj

tring dan 13 0,2; d€ ddng co thit hai cla mdy bay b

trang dan 14 0,3. X4c sut trang dan cla phi cdng 14 0,1.
Tinh xdc sust & may bay bj roi, biét ring may bay roi khi phi cong

bj tring dan hodc ca hai déng co b tring dan.

(As) ' (AA;)
Gol Ay, Ay, A, [3n lugt 13 bign ¢8 déng co thi nhat, ddng co thir hai, phi

cdng bj trdng dan.

2 plA)=02; PlA}=03; p{A;) =0,1

2 pA) =p{ A+ ALA;)

Agvd A A, khongxung khic
I ——— PlAs 1+ p [ALA } - plAsALAY)

Ay, Ay va A, dbc lap
T = plAy )+ p{A}. plA; ) = plAg).plA;).pIA,)

=0,1+0,203-0,1.0,2,0,3=0,154

Vi du 2: Xée suft dé dong co thit nhdt clia midy bay bj
tring dan 13 0,2; d€ ddng eo thir hai cla mdy bay bj tring

ot Al bid o8 my by bl

dan 14 0,3. Xac sudt tring dan cla phi céng 13 0,1. Tinh xac

Khido: A=A +ALA,

sust d& mdy bay b roi, bigt riing méy bay roi khi phi cong
bj tring dan hodic ca hai déng co bi tring dan.
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1.4. Cong thire wdc sudt d3y da, cong thivc Bayes

1.4.1. Céng thirc xdc sudt ddy dd (todn phiin):

Gia str Ay, A, ..., A, 13 m§t hé diy di cic bién cd.

1.4.2. Céng thitc Bayes:

Bién o8 A ¢6 thé xéy ra ddng thil véi mdt trang cac bién cf trén. Xy raddng thoi véi mdttrong cac bién b trén.

Khl dé:
P(A) Zl-l P(AI)P(A/ Ai)

"Hay:

PA) = p(41). p(A/ A1) + p(A2). p(A/ Az) + .. + p(A,). D(A] Ay)

Gid-s0-A Ay A la-méthé-Qay-di-cac bign-c6-Bifn-cd-A-co-thd

Gia sir A da xdy ra. Khi dé: -

PAgpA/a)

R T

Vidu:

C6 ba hdp. Hop mét ¢6 7 chinh pham va 3 phé phim.
Hép hai ¢6 8 chinh phdm va 2 phé phdm. Hop ba c6
10 chinh pham va 4 phé phdm.

L&y ngiu nhién mét hép, tir dé 18y ngdu nhién mét san pham.
a) Tinh x4c sust d& san pham |3y ra |3 chinh pham.
b} Gia sir san phadm ldy ra |4 chinh phdm. Vay san phidm d6 c¢6 kha

ningthudchdpnaonhdt? - - - o o T

Gol A [a bi8n ¢& sén pham I3y ra la chinh pham,
A;labiencoldyrahdpthii(i=1,2,3).
Khi dg A,, A,, A; tao thanh hé day di cac bign c8 va A xay ra cling mét

trong ba bién cd nay. »

= P(A)= p(4)p(4/4)+ p(Az).p(A/A:)+ P4 )-p(4/4

1
Trong d6: p(AJ:p(Aﬂ:p(Ag):g
p(4/4)= —u‘—
G_8 G 10
A4 a0 pl4/4) Rl
(7. 810
= ~ 0,74
=p(4)= (10 0 14J S L

Vi du : C6 ba héip. Hop mdt cd 7 chinh phim v 3 phé phim. HBp hai c6_8 chinh
ph&m va 2 ph& phim. Hip ba ¢4 10 chinh phdm va 4 phe phdm. L&y ng3u nhidn
mét hdp, tir dé I8y nglu nhisdn mét san phim.

a. Tinh xée sudt d& san pham ISy ra [ chinh phdm.

e

———

- —--| phdm-va2 phé&-phdm: Hop-ba-co-10 chinh-phdm- vi-4- phé phimtdy ngiu-nhién

Bién c8 A d3 xay ra = Ap dung céng thirc Bayes

_Pl4)p(44) 370,
pl4/4)= 2(4) =07 0,315
18 . <
>V hinh ph
(4] 4)= pl4) p(4/4) 370 ~0,36 i3 ayc,l:hép,am
p(A) 0,74 dy ra o ndng
) thude hdp hai nhat,
(Rrlaa) 18 =%
P
A B T o

Vi dit : C6 ba hdp. Hép mét ed 7 chinh pham va 3 phé phim. Hap hai ¢d & chinh

1.5, Cang thi'c Bernoulli

Tién hanh n phép thir déc 1ap. Trong mai phép thir chi cé
hai trudng hop : bién c8 A xdy ra hodc bién cf A khéng xiy ra

Gid str p{A)= pva p(A }=g=1p
Khi d6: xac sudt d€ trong i phép thir ddc 1ap ndi trén bidn 8 A xudt
hién duing k [3n 1a:

Polk} =C*,. p*. q" ¥

Va xa¢ sudt dé trong n phép thir déc I3p néi trén bién ¢8 A xudt hién

tirk, d&nk; 15n 137

mot hép, tlr d6 18y nglu nhién mét san phim.
b) Gia sir san phdm LSy ra 14 chinh phdm. Vay san phim d6 cd kha ning thugc h6pl

nao nhét?

k. -
Pk, ky) = Zkikl(ckn-l'k- q"*)

A,
PR

A




Vi du: Mt phan xudng ¢d 5 méy hoat ddng déc 13p nhau.
« Tinh xdc suat bing dinh nghia cd dién.

..‘Ti""'r: “._,:‘(;'
e e i L
a. Tinh xac sudt dé trong mdt ca lam vic cé ding hal méy bj hdng.

Xs d& trong mBi ca [3m viéc mBi méy bj hdng déu bing 0,1,
» Céc cdng thirc tinh x4c sudt;

- Djnh I ¢dng xac suat

- Binhlinhinx3csuat

b-Tinh-xdc-sudt-dé-trong-mdt-calam viéccd-it-nhat-hairmaybi-héng:

Bai toan théa min lwge d6 Bernoulli nén

+ Xac sust dé trong mot ca lam viéc cd ding hai may bj hang 13: - Héqud cla BL cong va DL nhan xdc sudt
o BO@=ciony(09)=00m29  __ : CorethbexdcsuitddydivacongthicBayes
- +Xac suft dé trong mot ca lam viéc c6 it nhat hai méy bl hong |a: - Cng thirc Becnuli
3 5
P(25)=3 cH(0.1) (0,9)™
k=2
C=CHOAY(0.9Y + GOV (0.9 + Ao (09 + €S0 e
- =0,07259+0;0081+0,00045+0;0000 ﬁ = =
~ —=0,08146.— RS .

A3



2.1, Pai lwgng ngdu nhién mot chigu

Chwong 2 2.1.1. Binh nghia

DAI LUONG NGAU NHIEN

Pai lgng ngiu nhién ( DLNN) 13 dai lugng ma trong két

—_— — — quA-ciia_phép_thir_s&_nhan.mdt v chi_ mét trong cc gid trj o thé ¢6
L vA QUY LUAT PHAN PHGI XAC SUAT.

cha T vétmbt xac sudt twong-dngxdedinh:
1. Pai lrgng ng:"iu nhién mét thiéu - Cac DLNN thudng ky hidu 13 X, ¥, Z...X, Yy oY Cac gid tricoa - -
____Eh_ﬁn_g_k_)'_r hléu 132X, V) ooy Xpper Ko Yiseeor Yoo

2. Quy luat phan phdi xac sut cla dai lvgng ngdu nhién Vi dy 1: Tung mét con xdc x4c.

Goi X 2 “s8 cham xuat hidn” thl X 14 dai lvgng ngiu nhién
3. Cac tham s8 dic trung cha dai lwgng ngdu nhién
— — —_— - — —-Widu-2: GoHYa-kich-thude cla chi-tidt do-mét-may-sin-xudt ra”——— —

3 hi Y 1 dal IFgng ngau nhign. @

2.1.2. Phén logi BLNN
PLNN dugre chia Iam 2 loai:
+ BLNN rdi rag néu céc gid tri c6 thé ¢é cha né 13p nén

2.2, Quy ludt phan phdl xac sudt cda DLNN
Sir bidu di&n méi quan hé gilra cic gid trj co
thé ca ciia DLNN va cic xdc sudt tuong ing clia né duoc goi 13 quy
luat phén phdl xi¢ sudt ctia BLNN do.

mét tip hep hitu han hay d&m dugc.
+ DLNN lién tue néu cic gid trj c6 thé cé cda nd l3p ddy mdt khodng

rén trye 6. C6 3 phuong phap d& md t3 quy ludt phan phdi xac suat cla
Vi dy 1: Tung mét con xtic xic. DLNN l2:
- GolXIi “s§ chdm xusthién” th1 13 dai lugng ngdu nhiénréirac. . . +Bang phén phdi xac suat. .
Vi dy 2: Goi Y 13 “ kich thuéc cla chi tiét do mdt may sdn xust ra” + Ham phan phdi x4c sut.

thl Y 13 dal lvgng ngiu nhién lién tuc. .
+ Ham mét d6 xdc suat.

Fraa

Vi du 1: Tung mét con xiic xdc. Goi X 12 “sB chdm xuat hién’,

Hay x3y dyng quy lut phan phdi xac sudt cda X

a. Bdng phén phdi xdc sudt { chl diing cho BLNN révi rac)

. . L X 12 PLNN révi rac véi cAc gid tri co thé c613 {1, 2, 3, 4, 5, 6} vdi chc

Gid sir DLNN &1 rac X nhan cdc gid tri x;, Xp..., %, vO1 cdc xéc .
. , . . %@c sufit trong Ung d&u bang 1/6
sust tureng 4ng 13 py, Py .- , D, Khi-d6 bang phén phdi xdc suat
ciia DLNN ri rac X ¢6 dang = Bang phan phdi xdc suit cba X la:
X 1 2 3 4 5 6

K N

p 1/6 1/6 1/6 1/6 1/6 1/6

Trong do 0<p <l véi Vi=l..n (2.1)

Zpi =1 % si— g% :-

fal =% 5




vi dy 2: Trong mot 13 hang cd 10 sin phdm trong dé

¢4 6 chinh pham. Ldy ngau nhién ra 2 s&n pham.

X3y dyng quy luat phan phéi xdc suit cda s8 chinh phim dwegc 18y ra.

b, Ham phan phéi xdc sudt

{ ditng cho cd BLNN r&¥l rgc vir DLNN fién tyc)

Ham phan phdi xac sudt cha DLNN X, ky hidu 13 F(x}, 12 xdc suft dé

Goi X [a: “So chinh pham dugc Tay ra trong 2 san pham” thi X1a

DLNN X nhdn gid tr] nhd hon x, vai x 13 mét s6 thuc bat ky.

PLNN rovi rac v cdc gid trico thé c6 14 {0, 1, 2} .

F{x) = p(X < x)

T | : o ) ; . &, . &
PX=0)= _C_4z=£ 23 P(X=1)= CCy A =£ Va néu X 13 DLNN rl rac thl hdm phan phdi xac sudt dugc tinh bang
Cr 45 15 C. 45 15 .
e e 2 o — o .- gOngthire- - — N - e e
C:_15_5 2 . 8) 5
P(X=2)=—"(=—=" {Hofic P(X =)=~ —+—|=— = =
( ) e ARPTRET { Hojic P( ) (15 15} 15' F(x) .,,ZQP(X %)
= Bang phan phdi xdc suft cha X la:
X 0 R 2 B o T
N N Y:T S iT 515N A ]

Vi du: Cho DLNN r&i rac X ¢d bang phén phél x4c sust
sau. Hay x3y duyng ham phan phéi xdc sudt cda X?
X 1 3 4
p 0,1 0,5 04
+ Néu x <! thi bién ¢ (X < x) 13 bién ¢d khong thé cb
2 F(x)=P(X<x)=0

X 1 3

+Néul<x23 thiFR) =PX<x)=PX=1=0,1

1 3
+Néuld<x<4 (il
SFX) =PX<x)=P(X=1)+PX=3)=0,1+05=0,6

Néu x >4 thl F(x) = P(X <x)
=P(X=1+P(X=3)+Px=4)
=0,1+05+04=1.

Viay-him phén phdi x4c sudt1a: -

34 x
0 xzl
0,1 l<x=3
F(x)=
0,6 I<x<4 _
1 x>l %5\3

* Cac tinh chat cba ham phén phdi xdc sudt:

Tinh chdt1: O<F(x)<1.

] . - - : e s ]
Va néu X [a PLNN lién tyc thi hdm phan phdi xs cla né lién tyt

Tinh chit 2; Xdc sut d& DLNN X nhin gia trj trong [a, b) bing hiéu

56 cla ham phan phdi x4c sut tai hai dau khodng d6:
Pla< X<b)=F({b}-F(a)

-> H@ qud 1 : Xac sudt d& BLNN lién tyc X nhin mdt gia trj xdc dinh

biing khong, tic 13:

©6 ham phin phdi xac sudt:

o T,

Vi du : DLNN lién tyc X

a) Tim hé sd ava b.
b) Tinh xdc suit dé trong két qua cia phép thir X nh3n gia trj trong
khodng {0; 1/3).

— PX=xy=0 —

ViX1E DLNN lidn tyc nén F{x) 14 ham s lign tuc

-> Hé qud 2: N&u X 14 DLNN lién tyc thi:
Pla<Xsb)=P@<X<b)=Pla<X<b)=Pla<X<pl




. Ham mdt 86 xde sudt { chi c6 v&i BLNN lién tuc)

lim F(x)= lim #(x)=F(=1) & -atb=0

r—==1"

Ham mat d0 xdc suat cha DLNN fién tuc X, ky

higu 1 f{x), |3 dao ham bic nhat clia ham phan phdi

lim F(x)=lim F(ﬂ=F(l)<:> la+b=0
- 1 3 3

) = Ty
N 3 3

xéc sudt clia DLNN d5.

3 3
Giai hé ta di ==, b=—.
jai hé ta dugc ¢ 1 1

Vayhimphanphdixécsudtia

0 x=-1

3..13 1
Fx)=4=xt+= -—-l<x<—
{x) <4x " <X 3

(",

Didu kién () suy ra a =0

Tir (2) la co

' 2 1= [ f(x)de= foa+
a) Tim hé 56 a. e = :

e ]

acosxdx+f 0dx = 2asa :%

(ML

2
b} Tim ham phan ph&i x&c susft F{x) .

c) Tinh xac sudt dé dai lwgng ngiu nhién X nhan gla trj trong

[fnzo Yr ()

Theo tinh chat clia ham mat do x4c xuat thl f (x) phal thoa mén:
f(x}z0 vx (1)

[fod=1 @ o

H Viy ham phin phdi x4c sudt ctia X 1
b) F)={ f(x)de

0 xeZ
. 2
: T
Néuw x<-Z thi F(x)=[0dx=0 Fioy=dLtio)y -Fex<h
5 _J; g €3] 2(smx ) 5 x-z
' - z 1 x>§-
Neu -5 sxs5 i ¢) Tinh P(O<X<%)
x 3 x . 7 P T 2
F(x)::Lf(x)dr=40.dx+:[iécosx.dx=%5inx - =%(sinx+l) F(0 <X<%)=F(%) —F(0)=%(Si“&‘f1j" 12'(51“0‘3'1) = "i—_
2

: v é tinh nhu sau:
 Néuxs g-rthl - Hodc cling cb thé tl,_nh nhu sau

¥
<2

P(O<X<'%)=_£f(.\')dx=:!:-;cosxdx=isinx‘ =

=4




2.3. Cic tham s& d3c trwng cla DLNN
2.3.1. Ky vgng todn ( Ky vong)

- f-Ky—veng—eﬁa—DLNN-er-\'t-hiéu.lé-E(x),-Ié.m§t.56_duo'.c.xéc_dinh_thgp X
Vi du 1: Xac dinh ky vong clia PLNN i rac X ¢6 bng phan phéi

~— nhusar
+ Néu X |3 BLNN rdvi rac cé bang phéan phal xdc sudt . _ xdc sufit sau: e -
= X111 213 ' n
X % e X,
e - e e e P L0O200,5[ 0.3
P pl p2 ..... pn el == = - — e . am _7 —
1 Theo dinh nghta ky vong ctia BLNN réi rac ta ¢o:
> EX)=Y % ;
P E(X) =thp.l
=1

# NErX o DLNI-liEn-tyc cé-ham mit dé xéc sudt-1a-fix)

—10,2420,5+3.0,3=2,1

> EX0=[xfCde

s Chii y: Ky vong phan 4nh_gld trj trung tim cda phén
phdi xac sudt cia PLNN.

VI dy 2: Cho BLNN lién tyc X co ham phan phdi xéc sudt 1a:
[H x=2

F(x)= %(xﬁZ]2 2<x<4 Wi dut i
1 i>4 Théri gian d€ san xuit ra mot san pham A I3 dai lugng ngiu
Tim ky vong cha X. nhi&n lién tyc X c6 hdm mit d6 xac sudt 1a ( don viz phut)
Theo dinh nghiia ki vong clia DLNN lign tuc ta cé: E(X) = ]::x.f(x)dx 700 = gl—x’ xe(0;3)
Trong dé: 0 xe (0; 3)

DT L2y xel2;4} P
fx)=F(x)=> f(x)=42 Tim théi gian trung binh san xust mét san phdm
0 x¢[2;4]

T
A
/J 4 S

2 tx ki 10
= E(X):Lo.dx+_[5(x—2)dx+!0.dr=?

2.3.2. Phurong sai - B§ léch chudn Vi dz 1: Cho DLNN réi rac ¥ cd bing phan phdl xéc suat la: 7
X 0 1 2 3

P | 0,064 | 0,288 ] 0432 ] 0,216

+ Phuong sai clia DLNN X, ky higu 1a D(X), 1a ky veng

todn chia binh phuong dd léch clia DLNN vai ky vong

ciia né: D{X) =EIX ~ E{X)]2 Hay tinh D{X).
+ D3 1&ch tidu chudn cla dai lugng ngdu nhién X la: o (X) = JD(_X) Ap dung cong thic D(X) = E(X™ —[E(X)]2
T Chii §: trong thye t&, ta dung céng thie dang tl{dng duong dé viée E(X)=ix,p, =0.0,064+1,0,288 +2.0,432 +3.0,216=1,8
tinh todn dé dang han r X ; ”:
n » * E(X*)=Y x’p,=07.0,064+1%0,288+ 220,432 + 32.0,216=3,96
£ N&u X 1a BLNN rvi rac thi: D{X)=Y x’p, f[z:r,p,} =
i=l 1=1

Vi D(X)= E(X)—[E(X)] =396 - (1,8)°=0,72.

+ N&u X Ta DINNTIEn tyc ¢o ham mat do xac suat 1o f(x) thi=

+n

D(X)= Tx’. 1 (x)dx { B (x)dx]

-z

Y
N

e

AF




Vi du 2: Cho DLNN lién tyc X c6 ham mat d¢ xac suat ta:

(9= 3w xe(0l)
/9= 0 xe(0:)

— Tim-phuong sai-Di¥)-va-d§-geh-chudn-cha-X.

Churong 2
PLNN VA QUY LUAT PHAN PHOI KAC SUAT.

1. Phan biét DLNN rofl rac va DLNN lién tuc

Ap dyng céng thic D(X)=E(X") -[ECO]
- - 1 ' - - : -+ Bang phan phdi xac sudt
(0= [ xfods=facae=22] =2
O R N __+ Ham phén phoi xdc sudt

— 2 Quyludt phanphéixdcsuit cla-dailwgngngunhién |

+x 1 T o
E(XY= | 2 f(x)de= 3x"a£\-=3x’l =3 + HAam mat dé xac suft
5 5 b5
. 3 (3 3 3, Cac tham s d3c trung cba dai lugng ngdu nhién
= D(X)=E(X*)-[EX)] =—-[— =
s 77777*F—4~ 4) B0 — 4 Kivong R S —
3
o eN=IDU R {; + PhudTig sal, a0 lech chiidn , q:

A8




Chuong 3 3.1. Khal niém v& phwong phap miu, miu ngiu nhién
i¥ THUYET MAU 3.1.1. Khdi nigm vE PP méu:
Phuong phép chon méu 13 phuong phap (PP} tir tp hgp cin
“—3.1. Khai niém vé phuong phap mau, mau ngau nhign nghién-ciru-chon-ra-mét-s8-phan-tl;-phin-tich-cde phan-thr-nayvd—— |

— L L . . dyra vao 46 dé& k&t lugn vB diu hiéu can nghién cru cha tdng thé.
3.2, Mt sd dic treng cua mau . . "
Tap hgp gdm n phan tir I3y ra tir tdng thé goi la mau, n

3.3. Thyc hanh tinh céc gid trj cda d3c trumg.in_g_u ;ﬁng qua

* duec gol 1a kich thude mau (hay & mBu).

cic mu cy thé

3.1.2. M3u ng8u nhién:

4.

Vi du: PE xac dinh chidu cao, cin niing trung binh cha tré 5-6 tubi & M3u ngiu nhién c& n 13 tip hep cla n bién ngiu nhién déc
mét trudng mam non , ngudi ta tién hanh do cin ning, chidu cao 13p Xy, ¥gper, X, g thanh I§p tir DLNN X trong t8ng thé nghién ciiu
cha 50 tré bit ki va ¢ clng quy luit phan phdi xac sudt véi X.

- Kich thurée miu n =50 Ky hiéu m3u nglu nhién c& n: W, = (X, %;,...%,)

. o S [ , — . ... Thychién phép thir véi miu ngdu phién W, , gid strkhi d6 X%,

nhén gid trix, (i = 1..n) . Khi d0 w = {x,, X3,...X,) g0i 13 méu cy thé.

£
Faygw™

REr

3.1.3. Cdc phuo'ng phép chon méu; 32 Mot s8 dic trung clia mélu

a) Méu nglu nhién hoon lai Gia st tir dai lwgng nglu nhién gde X trong t8ng thé,

Iy z g . . . _
Bb) Mdu ngdu nhién khéng hodn lgi I3p mau ngdu nhién c& n: Wy = (Xg, X5, . Xo)s
x x t\\ e B ,
c) Méu phén t8 trong do X, cé thn sélan,

d} Mdu® dién hinh* 1. Trung binh miu

e) Mbu nhigu cdp Trung binh m3u 12 mét thng k&, kf hidu [3 X, duwge xéc dinh bai

cong thike: = 1&
¢ X :—ZII,X,
i

i=l

Trong do tan so cua X lam (="t}

s
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2. Phuong sal miu, d léch tidu chuin
pRuong sai mAu ngdu nhién 13 mot théng k&, duoc ky

higu 13 5*2 va xac d|nh béi cong thire:
—_T‘ (X —X)

3. T4n suft mau

G# sir tir t8ng th, 18y ra m3u ngdu nhién ¢ n, trong do

¢é& m phin t{r mang ddu hidéu nghién ciru.

(sl
ng =]

KKi g tan sudt mau |a mot thong k& dugcwacdinhbdicong thtre

7 Phuong sal miu hiéu chinh cé dang:

SZ - n Stz'
n—1

0 lach tiéu chudn 3 céin bac hai cla phuong sal mau,
= -\’ *2

DO Iech tidu chudn hiéu chinh |4 cin bic hal cla phu'o'ng sal méu hi¢u

m
I=

chinh.

3.3, Vi dy thye hanh tinh cic gid trf clia diic trun

mAu théng qua cic miu cu thé:

Gid st cho mau cy thé wy = (X, Xgr s X b

Khi dd ta ¢6 cdc ddc trung miu duge tinh bdi cong thive:

X= Zn,

e
2
L3 I”
5=l ==Y 'n
n,—z,,:,'n'lf [}1;n'x‘]

n 57
n—1

S'=y87 ; s=4F

§*=

RE T

VI du 1: Do d6 dai ciia 30 chl &t may duge chon nglu nhién cia
mét loal san phdm ta thu duwoc bang sé ligu sau:

b5 dai (x))
{cm) 319 40 41 42 43 44
S6 chi tidt

) 4 5 9 7 4 1 L

Tinh cic dic treng cha miu X,57,5%,S.

2
)
=] D§ dii (x))

Tir béng tinh, ta cd: {em) | 3
56 chi tiét

; )
Zm _ﬁ1235 4L17 T

l-l

¥*Chuyl:
Khi céc x, g&n nhau va n, khd Ién thi ta nén AD phép

déi bign dé thuan tién cho viée tinh toan

Chen xy = %, { vdi x; €6 n, Ion nhat), Khi dé:

&
X =x, +lZn,.(xi—xo)
g

3 P4
a_ L D | mXi w1 1¢
5 302 i _[ Zm] 156 | 6.084 RO RIS IACTEN
- 200 | 8.000 " s
0 50893 (41 17)’~1 46. 369 115129 5 =+Js"
o |2 [123es
ST ST 14615 172 1 7398 P,
n-1 29 4 193] n—1
S =1,23. > 30_J 1235 [50.8934 s=+s%




s 100

an(xl -"'o) _[ Zi:"(xf"xo):l

f- L L
L1.'!0] 9,6-1,44=8,16.

=—.960-
100

Vi dy 2: Do duding kinh cha 100 chi tift may ta thu x| m x| ] at— o
duge bang 506 lidu sau: 0 7 | -4 | -28 | 12 "
82 1 5 | -2 [ =30 §'=
o ant 4 . 1
09 d?;(du;:;g) kinhlgy g2 84 86 83 90 ‘%*' 3 40U ’1100
s | as |4 ] 60 =gg 168,24
i e 90 13 6 78
o 50 chi tiét (n} 7 15 30 20 15 13 5T 100 20 =8 =\[§i %287, )
Tinh d4 dai trung binh cha du'o’ng kinh va d§ Iech tiéu chuan hleu Chonx 84
D
“chinh. (Tinh X,§) Kexet Eni(x, %) =84+ 120=85,2

s Chiy2:
N&u X 13 PLNN lién tyc, ta s& phan chia cic gid trj c¢d thé

6 clia X thanh tirng khoang biing nhau cd 46 dai 1 h.
+ Goi x;*1a trung diém m&i khodng

+Chon x, = x* { %* &ng véi n lén nhat)

Vi du 3 ; Didu tra doanh s& hang thang cla 100 h kinh doanh mét
loai hang hod, ngudi ta thu dwgc bang sd liéu sau:

. Doanh s§
vost y-toh (e trigu dong) | 2042 42-44 24-46 46-48 48-50
Khi d6: S6hdkinhdoanh |, 45 35 30 10
B i (g}
X =xy+ ;;”!}’J = Tinh doanh s6 trung binh va d¢ léch tiéu chusn higu chinh
E 2
s =28 (23
=l i=1
b?%fc‘
% N ETE LA
w-s2l w | 4 [-2]-20]|w
a2-4q) 15 | a3 | -1 | -] 18
U sennat
ad— -|ﬁ o 0 a %-11du IBng) |40-lZ A2-44 M-4G AG-48 2-50
@ e b b [ W oo | 0 e a1
a6-48] 30 | 47 | 1 | 20 | 20
) a8-s¢] 10 ] a9 | 2 | 20| 4 Chon x, = 45;- .
100 15 125 Da dai m6l khoéng h= 2; n=100
Khidé:
7o o _ 2
%, va 45+100[5 =45 +0,3=453.
B (r N o (0 Vo -
§2= 2 o= 125 151 =5-0,00=4.91
n {:; o ﬁ' =T 100 Lo )

=>sﬂ=19l°. 491 =496, = S=+52=223.
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Chuong 4
UGC LUONG THAM SO
cUA PAI LUQNG NGAU NHIEN

Bai todn:

Can phai nghién cru ddu hidu ¥ ndo dé cha t8ng thé.

Gid-sir-BLNN-X-12-mb-hinh-hda-cla-dau-hidu-y—Gia-thiét

4.1. Phrong phap wéce lwgng didm

4.2. Phueng phap uwdc lugng khoang

rang bing phan tich Iy thuyét d3 xdc dinh dang phan phoi xac suat

cBia n6, nhwng chua bidt tham s8 @-nao d6 cia no.

womn e - VER-d8-d8t-ra- 13- €8n wde lreng-( xde-dinh mét-cach-gan-

ding) tham s& & dé.

4.1, Phwong phap wéc lwgng diém
Gid sit DLNN X c6 tham s8 8 chua biét

+Tir X lap mau nglu nhién c& nla W, = { X;, X5 - % )-
+ Chon thdng k& G = G{ X,, X,, ..., X,) thay cho 8.

+Ti€n hanh 18p miu cy thé w, = { %y, Xy, -, X,)-

+Tinh gid trj cy thé clia G (rng vd&i m3u néi trén, gid sit [

8= B Xyp Xar vemn K)o o -- :

= Khi 6 wdc lwgng diém cla 8 13 g = g{ Xy, X3, «nr X,,) Vira tim dugre.

A

4.2, Phuo'ng phép wéce lwgng khoang

4.2.1. Phurong phép wée rgng bang khoadng tin cdy
Baitoan: Udclwgng tham sd A cla BLNN X

+Lap miu ngdu nhién c& n: W, = { X, Xy, X,)
+ Chon théng k8 G = G( X, 8} .

+ X4c d|nh khodng {G,; G,} clia G sao cho v&i mét xdc suat cho trude
thi 8 €(G; G,).

> Khi d6 khodng [G;; G,) duoc gol 14 khodng tin ciy clia & néu véi
xacsuft @ khd bé, taduge P (G <8< G,y)=1-a
¥ =1 — a goiladd tin cdy cha wée lugng.

2

Pé dai l =G, - G; duge goi 13 d& dai cda khodng tin céy . W

4.2, Phwerng phéap wée legng khoang

4.2,1, Phuong phap wéc lugng béng khodng tin ciy

Bai todn: Udclugng tham s8 & clia OLNN X
+ L&p mau nglu nhién ¢ n: W, = (X, X,-- %)
+ Chonthéng k& G=G( X, &).

+ X4c dinh khodng {G;; G,) cda G sao cho vdi mbt xdc sudt cho trudc
. thl 8 €(G;; G,).

= Khi d6 khodng (Gy; 6,) dugc gol 13 khodng tin cly cha 8 néu véi

xac suft a kha bé, ta dugc P (G, 8< Gy)=1-a

4.2.2. Uéc \wgng khodng tin cdy cho ky vong cha
DLNN X cé phan phdi chuin

Gia st trong tong thé, DLNN X c¢6 phan phai chudn N{a,o?) véi ky
vong E{X) = a chua biét,

Tirc 13: ham mat dd xdc sudt cda X co dang

—(x—ay’
f(x)=

1 ol
g ?
o~2r
Trong 66 a = E{X); o%= D(X).
—_ Tachnudclugng E(X)=a

¥ =1 — a goila dtin cdy cla wdc lugng.
P§ dail = G,- G, dugc goi la df dai clia khodng tin cdy .




Tir X, [4p mau ngiu nhién cd n: W, = { Xy, X5, %)

A- Truwémg hop 1: Bi bié’t phuaag sai D(X) =a*
+ Chon lap thing k& G = V'_ vai X 12 trung binh mAu

— -1—I(hi-dé-khos’lng—tin-c—éy-del—xung-cua—E(—X—)——ra-eé-dang +hit: €= t%?’;

- £ goi la dé chinh xdc cda wdc lugng

- 74 + B0 daicla !{hoéng tincayl = 2e= a %E. )
¢, dugcrdcdinhtirhgthee @) r, |-—= 2V
7 2 2 ST T I CiEg thie ¥ac ARk Kith thisdc ThEU€Si thifii sa6 chovaida Bin T T
+ Khodng tin ciy bén phai la: (X - %;m] véi O(1, )= . —22a . cdyy = 1 - a cho truérc, 4 dai khoang tin cdy khéng virot qué gl
n tri I cho trudic : \
+Khodng tin-ciy-bén trai la:( —oc; X+t - Aer 20 gl e
e tinciy ( "JH] —=sh=nz|,—— =t,"—; HeZ®

- T 76

4 2
o -
R - \'&

Vi du 1 : Chitu dai cia mt loai san pham { X) 12 DLNN
¢6 phan phéi theo quy ludt chudn v&i dd 18ch chuin 13
0,38. Do thir 30 s3n pham loai ndy, ta thu dwgc két qud sau:

Khoang tin cdy d6i xng 12: [

Trong dé:n=30; 0=0,38

- s A bl 1-a 095
Chiéu dai 36 38 40 42 btincdyy =1—a=095 :Q)['"—]:T:T: 0,475
(cm) 1 .
T N EE:
58 san phim 6 11 8 5 Bang 2 HAM LAPLACE m{r}-—E!e dr
tuong Gng a1 0 1t [ 2134756768 o@
e ar v A — X . - . - 0 |0 030 [ 0o | 0 % g [ o3
a) V&i dé tin cdy 0,95 hay wdc lwgng chidu dai trung binh cda loal = 4, = 1,96 | 00 | 006y {oaan | o477 | o817 | osse el e
R L . . o 2 02 | 07926 | 0831 | 0870 | 0309 { 0948 1102 | 1140
san phdm ndi trén biing khoang tin ¢ay doixdng. - TR R N N I IO
b) N&u yé&u cdu dd chinh xdc cla wéc lwgng 14 0,05 va gilh nguyén ;f; ‘gﬁ‘!’ “4‘;:; :‘:;: :‘;:l :"';:3 :Z';‘:: :::‘;
d6 tin cay th phai digu tra mét mAu kich thiréc bao nhidu? by ol el el o b pliad
2,0 | 47725 | 4777 | 4783 | 4788 | 4793 4812 | 4316
En 2,1 | 48214 | 4825 | 4830 | 4834 | 4838 4853 4%57:
Ta ¢ o(X) = 0,38, E{X} = a chua bidt. Can wée lugng E(X). {7 5 -

Vi dfy 1 : Chitu dai elia mdtloal sn phdm { X} 13 DLNN ¢6 phén phdl

. z
Trung binh mau; theo quy Iuat chuin véi 48 1&ch chufin 13 0,38. Do thir 30 sin phim

— q . . .
¥ =13 x, =L (636+11.38+8.40+542) =388 . loal néy. ta thu drgte két qui sau:
A izl 30 - Chigu dai {cm) 35 38 40 a2
N 2 s a e W . 58 san phim [ 11 8 5
Vay khodng tin ciy d8i xing cin tim |& turong mg
_ _ 1R £ oA » = - . L s
i Xt i; r t” [38 8196238 0,38, . 38.8+1,96. 0, ] b) N8u yéu cSu db chinh xac clia uéic wgng 13 0,05 va gilk nguyén db tin cdy thi phai
£ Jn 2 Jn V30’ V30 2 tra mat m3u kich thrdc bao nhidu?

Ap dungcéngthae: 5[, 29| _; 207
@ o
P 7 %o
Trongdé: f, =1,96,0 =0,38,¢, = 0,05 = r=221,9
7

NTa 0 1333 nguyén dugng = n =222

> Vay can phai didu tra mdu kich thude 1a 222 d8 dat duge dQ
chinh x4c 0,05 da d& ra.

23




4.2, Phwong phap wéc lwgng khodng
- 4,22, U&c lvgng khoang tin cdy cho ki vong cla
PLNN X cé phan phdi chuin

-——— A-Trwtrng hop.d3.bigt phuong sal DX} = o

Vi dy 2: Vi d6 tin cdy 87,9%, hiy vde lugng lrgng x3ng hao phl t3i da
cho 1 oto chay tir A d€n B. BI&t réng néu chay thir 30 [3n trén dean dudng

nay, ngudi ta ghi nhén dugce lrgng xiing hao phi nhur sau:

“TT T ¥ Khoang tin céy do xl?ng cua E(X)*ﬁo‘clang

L, du'qc xdc dinh tir hé thirc tb[ —_—

3 2
12a

+ Khodng tin ciy bén phai 1a: LX 7, T ] véi CD( )-

T TYebY & Xac dinh Rhoahg tin cdy bén ]

T Bdtincdiy y=1-a=879%=0879=a=0,121" T ~

Xinghaophi | 9,6-9,8 9,8-10 10-10,2 10.2-10,4 10,4-10,6
(i)
58 I3n chay 3 S 10 ] 4
thir

" Gl thi€t lrgng x&ng hao phi 13 BLNN tuén thee quy ludt phin phdi chuin, cé d3 léch

chuinla0,21.

Khi d¢ lugng xéing hao phi t&i dala
Trong d6: n=30; o=0,21

' 2 )
*KHD‘Q‘HE‘HHT&VITETI’VW’[—@AfI J a:ﬂﬂ

2o
=>0(t,) =057 LK

x =4
Ding 2: IAM LAPLACE (b{:)::,%jé T
M g

X 1] 1 2 3 4 5 ] 7 ] 2

0,0 | 0,6000 | D039 [ 0079 | 0119 | 0159 | 015% | 023% 79 ; 0318 [ 0358
0.1 | 03933 | 0438 § 0477 [ U517 | 0556 | 0596 | 0633 74 § 0714 [ 0753
0,2 | 07926 | 0831 | 0870 | 0909 | 0948 | ODBT | K025 | IS4 | LLG2 | 1140
0,3 | 11791 {12171 1255 | 1293 | 1330 | 1368 | 1405 | 1443 | 1480 | 1547
0d | 15542 | 1591 | 1627 | 1664 | 1700 | 1736 | 1772 K08 | 1843 | 1879
05 | 19146 | 1949 | 1984 | 2019 | 2019 | 2088 | 2122 56 | 2650 2224

0,6 | 22575 | 229D | 2323 | 2356 | 2D89 | 2421 | 2453
0,7 | 25804 | 2611 | 2642 | 2673 | 2703 | 2733 | 2763
0,8 | 28814 | 2010 | 2938 | 2867 | 2995 | 3023 1 3051
09 | 31594 | 3185 [ 2212 | 3248 } 3263 | 3289 | 3314

85 [ 2517 | 2549
93 | 2823 § 2652
78 | 2105 { 3132
39 | 3364 ; 5389

B a R R b e e O O

1.0 | 24134 | 3037 2461 | 3485 | 3508 | 3531 | 3554 | 3476 | 3599 | 361
11 4-retssaons | oRs307- -3 He- 376013790 3810 | 3820

1,2 | 38493 | 3868 | 3887 | 3906 | 3925 | 3943 | 3961 | 3979 | 3997 [ 4014

O )=037 =1, =117

i
ﬁ 3

L3p béng tinh trung binh miu:

% A, X, ¥ |y
9,6-9,3 3 87 { -2 %
: 6 dal mdi khodng h=0,2;
9,8-10 5 99 | 4 -5 ) .
1010,2 o o Kich thudc mau n =30
10 2 104 8 {103 1 8 Chonx,=10,1
104106 | 4 J105] 2 8
23
P i A ' T
¥ Xg+— ):n Py ) =10, L+ 5210133
Viy lrgng xdng hao phi t6i da l3
0,21
X+r — =10,133+1,17.—/—==10,178 (N %
T R ( ek

A-TH1: d3 biét phwong sai D(X) = o2

B - TH2: chua bigt phwemng sai D(X) vd miu & n< 30

Khodng tin ¢dy d8i xirng clia E(X) = a 1a:

— § —= S
X1 o cge X+ =
N
Trong do:
X5 1an lugt 13 trung binh m3u vi @4 |&ch tidu chufin hidu chinh

-1 2 .
Ig' ) duge tra ti bang phan vi Student
2

- Céckhodng tin ciy mét phia cda E{X} = a la:

—= N
1-1;
X~ - <a@<+® .. khoang tin cdy bén phai
= o S
o< N+ =
n

-- khodng tin ciy bén trai




Vidu: Do duding kinh clia 25 chi tiét do mot mdy tidn san xust,
N ngudi ta thu duge bang sd lidu sau

Trong dd: n=25.

Potincly y=1-a=95%=0,95= a =0,05
D{ dal 48 - 50 50-52 52-54 54 -56
{mm) =0 = () =111
- —|-sehruse % 8 7 &

N Dang3: PHAN V] STUDENT P{X > t}=a v6i X ~ t(n)
V& db tin cdy 95%, hiy wdc lugng do dai t5i thidu cda duding kinh chi tiét

0,1 0,
may, blgt dung kinh chl it midy 13 dal lwgng ngdu nhién X co phan phdi : L

<

5 0,025 0,01 0,005 0,0005

1} 3018 | 6314 | 12706 | 31,820
-2 |- L8361 2920 | 4303 | 6965
3 | 1,638 | 2353 | 3,182 | 43541
1
5

=4
Ca

Ycbt & Xac dinh khodng tin cdy bén phai.

1,533 2,132 2,776 3,747
1476 2415 2,571 3,365

)

Khi d6 dé dai t8i thi€u cha duirng kinh chi tiét may I3 :

35—t @ID | 206 | 2292 | 27
| 70R— 29605+ | T8

Lapbangtinnx,s| = | ol ] x]mwf
= 8-s50 | 4 e - )L
Chon x, =51, 5052 GD| o | o]0
h=2 JEE ek N N OO IO A
sacse | 6 | s 2| 2| ™
o35 =153, =35 Trong dd:
. T+ ]—Jin,-y,- =51+ %.]5 =522 X.S 150 lugt 13 trung binh m&u v dé l&ch tiéu chugn higu chinh
L=
. NP l—-a
- B h Py 2 { dugexac dinh ti hé thire @[1 J:——
=Yy 2 =2 35 (2 15 =4,16 4 «|= 7
n Z"{?’ (H,Zf“fyr) 25 (7257 ) ! z
e o IR e g o _
o si= g1 o 2 4 6=433 = 5= 5 =208 D3 biét phuong sai D(X) = 6%: X -1, <a<X+rET
n-1 24 7 NH 2 VR
V. - . - X L] d r - . . . _
&y 00 dai t6i thiéu cla u'brr;gol;nh chi fiét may 12 Chua biét phwong sai D(X) = 02,1 < 30:X — f‘(:_])i< a<X+ ff,"‘”i
52,2 -1,711.====51,49(mm 7 v 2,40
75 () EE ¥

5

Vi du: Hao phi nguyén lidu cho mét don vi sin phim
= Céc khodng tin ciy mdt phia clla E{X) = a [a: phinguyEn lic ¢ 1s5nP

13 mot BLNN tudn theo quy lujt phin phdi chuan.

— S
X- ’aﬁ <d<+0 .. khodng tin cdy bén phai Ngudi ta san xuft thir 50 sn phdm va thu dugc bing 56 ligu sau:

—wm<g< X+ Fa-f— -- khoang tin cay bén trai Murc hao phi | 19,5-20,0| 20,0—20,5 | 20,5-21,0 | 21,0-21,5
\/1_1 ng.liéu
Trong 6 t, durgre xdc dinh tir hé thirc: (7, )= 122 (garo)
« T 2 Sf sp tuong 15 20 10 5
ung

Véi do tin ciy 96% hiy udc lugng mike hao phi nguyén 11§y trung

binhchométdonvtsdnphim-bing khodng tin-cdy-d8ixing:— —————

- ’ il e &
er i

g

25



Goi X 13 “mic hao phi nguyén 4&u cho mat don vj san phdm” Lap bang linh },S L1 4 SN 33

1Y 2 by - 4 | 15
thl X 13 BLNN cd phan phdi chuan. = 195-200) 15 119,75

- S Chon x, = 20,25 20,0-205 o |
Khodng tin ciy d6i xirng cin tim 13: X —1, \,,_ <a< X+, - h=05 205-210] 10 |2075] 1 10
Trong dé: Kich thudc maun=50 21,0=215_ 5 |21,25 2 10 20
- I-
_ ,—,,,,,:Dﬁ,ti,n,cé\'l ¥y = 1—x=96%= U,Qﬁ =@ [ ] T*‘O 48 n=>50 =3 Z=45

=t =206 5 ;
s Dimg 2: HAM LAPLACE 1) =—= [& T
7 32"{

= a 1 2 3 4 ) 6 7 8 9

0,0 [ 0,0000 | 0039 | 6075 | 0119 | 015 | 0I%% 0279
0,1 | 03983 ; 0438 | 0477 0517 [ 0556 | 0396
0,2 | 67926 . 0B} { D370 | 0909 | 0946 | G987

4714 | 0753
1102 | 1540

1,6 | 44520 ; 4463 | 4473 | 4481 | 4495 | 4505
1,7 | 45543 | 4563 | 4572 | 4581 | 4590 | 4599

4535 | 4544
4624 | 4632

y (0318|0358 T

~ b 0,5
X=x,+=) my, =2025 + 22.5=20,3
n'g 50

o W :
B e S i [ > ,—)--- =A5=( 22 93 gjrw 02205

50

n 25 02225=0227 = 5= \/_=0476

= §=—
n-1

57 =

Véy khoangtincay-dblxengchntimla

T T T A A6a0T | 4648 | 4656 | 4663 | 4671 4678
1,9 | 47128 [ 4719 | 4725 [ 4732 | 4738 | 4744

4699 4706
4761 | 4767

I0 SR EELCa e e
2,1 | 48214 4825 [ 4830 | 4834 | 4838 | 4842

48z gAtE
1853 TR0

4.2, Phwong phip wée lwong khodng
4.2.2, Ude lwgng khodng tin cdy cho ky vong cha
DLNN X cé phan phdi chuin

A—Trwdng hop d3 bigt phuong sai D(X) = o2
B — Trwérng hop chwa biét phwong sai D{X} va ¢& mdun < 30

C - Trerng hop chua bigt phirong sai D{X) vd mdu c¢& n > 30

<,
‘Aﬂf.j-?:

4.2. Phuwo'ng phdp wére lwgng khodng
4.2.3, Uéc hegng khodng tin ciy cho xic suft p cia DLNN “ ‘ ’r
Gia st trong téng thé kich thudce n, c6 m phén tr
mang dau hiéu nghién ciru. Néu I3y ngiu nhién 1 phan tir va goi X I3
56 phan t&t mang diu hiéu nghién ciru duoc 1y ra thi X cd bang phéan

phal xac sult la: X 0 1

P 1-p p

v6i p 13 xdc sust € 18y ngdunhién mdt phiin tir thi dugc phan -

tff mang ddu higu nghién ciru > p= %

Khi d6: E(X) = p v3 D(X) = f—(%

¢ day ta chixét ct m3u di1on = f =p

&
/',.‘ ..".“

+ Khodng tin cdy ddi xdng cda p [a:

L Jra-n, JSA-H
(f r%——-——\/; : fﬂg—.ﬁ

+ Khodng tin ciy bén phai cha p la:

[ﬁ, =D, w]
Cn

Vi du : Kigm tra ngBu nhi&n 300 sdn phim do m{t may sdn
xudt thay ¢6 15 san phém I3 ph& phdm. Vi d§ tin ciy
0,95 h3y wéc lwgng ti 1& phé phdm t6i da cha may do.
Gol pfa ti 18 ph& phdm cla may do. T
Vay khodngtincay béntrdicdapla | - f+¢ -

! na

Dotincdy y=1-a=95%=0,95 = 0(r, )4 _045
s s TR =1,=1,65 Bang2: HAM LAPLACE q:m:—juwr
N + Khoang tin cdy bén trdi cia p 1a: Nt
b3 0 1 2 3 4 5 & 7 8 9
YS1-1)

— f+.'" 0,0 | 00000 | G033 | OOTS 0119 | 0159 | 0] 0239 1 D279 | 0318 | D338

S S ;‘! _ €,1 | 03983 | 0436 | 0477 1 0517 | 0556 | O5p6 | 0635 | 0674 | 0714 | 0753
0.2 | 07026 | 0851 | 0§70 | 0509 | 0948 | OST | 1025 | 1064 [ 1162 | 1140

16 |52 Res T e (4505 4519 | 4525 [ 4505 | 4544
1,7 | 45543 | 4563 | 4572 | 4581 | 4590 | 4599 | 4608 | 4616 | 4624 | 4632
1,8 | 46407 | 4648 [ 4656 | 4663 | 467) 4678 [ 4685 [ 4692 | 4699 ['abni
19 | 47128 14719 | 4725 | 4732 | 4738 | 4744 | 4750 | 4755 | 4761 | 4767
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Wi du : Kiém tra ngdu nhién 300 san phidm do mdt méy san
xuft thay c6 15 s3n phdm (3 phé& pham. Vdi dd tin cy

0,95 hiy wére lwgng th 16 ph& phdm t81 da cda méy do.
15

=——=0,05
/ 300

-> Khodng tin c3y bén trdi clia pla

(—co; f+tc——“f(l_"0 =(-=; 0,07)
e J?_i'_ N e e e e e e et e [

) Vay t| |& ph& phém t5i da cda mdy dé 13 0,07 = 7%.
4 o

oL



N Chwong 5

KIEM DINH GIA THIET THONG KE

5.1. Khai niém chung:

Dinh nghia: Gia thidt théng k& 13 gia thiét v& dang phin \j

phéi xdc sust clia dai legng nglu nhién, v& cic tham sé dic

trung cha dai lvgng ngdu nhign hojic v8 tinh ddc 13p cla céc dai

5.1. Khai niém chung

6.2. Quy tic kiém @inh gia thiét théng ké

- 5.3. Kiém d|nh tham s6

S higulHy S

=~ =l Hy; d& khi gid thiét Hybi bac bérthl thiranhdngid thigtHy ——— —

lwgng ngﬁu nhién. 7

+ Gla thiét théng ké duwa ra duge goi [4 gid thiét pde va dugce ky
+ Khi dwa ra mdt gia thiét thdng k&, ngudi ta cén nghién oiru kém

theo né ménh d& mau thuin vt nd, goi 1a gid thiét 48i va ky higu

oz
3
- i, Pl

H, va H, tao nén cip gid thiét théng ké i

EEEY

[Beicraens b e ah b %

+ Gia thiét géc (H,) : Trong lugng trung binh cla sin phim 14 20kg
+ Gia thiét d&i (H,) : Trong lugng trung binh cda sin phim khéc 20kg

’!f‘
@ E
=

Vi cac gia thiét thang ké c6 thé dang/sai nén cin
phai kiém dinh.

Viée kiém dinh nay goi 13 kiém dinh gi3 thiét thdng k&.

Phuong phap chung dé kiém dinh gii thiét thong ké la:
gid s ménh & H, ding = tim duwgc mot bién ¢8 A ndo 46 sao
cho xdc suft xay ra bién cd A bé dén mirc ¢d thé coi nhu bién cd
A khdng x&y ra = biing m6t miu cu thé ta thue hién mét phép
thir d8i voi bién c8 A. ) N ' ' ' .
+ N&U A xdy ra thl chiing t4 gl3 thiét H, sai va bac bé né.

+ N&u A khdng xdy ra thi ta chua ¢d cor s dé bac bo H,

i

5

L

5.2, Quy tic kiém dinh gia thift théng ké:
5.2.1, Tiéu chudn kiém dinh

5.2.2. Mire y nghfa, mign béc bo
5.2.3. Quy tdic kiém djnh
5.2.4. Sal ldm logl 1 vé sai ldm logi 2

5.2. Quy téc kigm dinh gl thi&t thong ké:
5.2.1. Tiéu chudn kiém dinh

+ Tir dai lwgng ngdu nhién X trong téng thé, 13p mAu
ngau nhién c& n W, = { Xg, Xy Xy ).
+Chonldp théngké G = G( X, X,,..., X,.6))
&, 13 tham s6 lién quan dén gi3 thigt can kiém dinh.
N&u gia thiét H, dang thi quy ludt phan phdi xic sust cda G hoan

toan xac dinh.

-> Théng k& G nhu vy goi 13 tidu chudn kiém dnh.

2
1

A
"

ooy
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5.2.2. Mire y nghia, mién bdc bé

- __Saukhi.d3.chon dugc tiéu chudn kiém dinh G, khidd vdi

5.2.3. Quy téc ki€m dinh
+ Thirc hidn mdt phép ther véi mdu ngiu nhidn

W, = (X, X, woX, ) thu duge miu cy thE w = (i, %, %, -
X 1 2. n 1r 2 il

— - —mdtxdc sudt-a-khi bé ta cé thé tim dwyemign-W_sao cho

T S S S

FTIA gl tr oy thé Tia tiduchudm kismd|[nh G gldsirla

v diBu kién gid thift Hoddng thi p(GeW )=a
+Giatrjo geilamicynghfaclakiémdinh.

+ W_ goi Ja mién bac bo gla thit Ho vdi mirc ¥ nghia o

G, =S5 %50 5, 60)
G, g0l |3 gid trf quan sét clia tiéu chudn kigém dinh,

.. Knido:

+ Néu G,, € W, thi ta bdc bo gid thi€t Ho, thira nhdn gia thiét Hi.
+Néu G, e W, thi chura cd cor s& d€ bdc bd gid thiét Ho ( trén thuc
- ————t& W vinthitanhnHo}— - ——— ——

4

g ¥

5.2.4. Sal 18m logi 1 vé& saf Iim logi 2

+ Sai [5m loai 1: Bac bd gia thiét H,, trong khi Hy ding.

¥ac suit méc phdi sai I3m loai ndy ddng bing « .
+ Sal I5im loai 2: Thira nhin Hy dlng , trong khi H, sai,
X4c sudt mic phai sai [3m loai nay bing
B=p(GeW,/H)=1- p(GeW,!H)
= Xdc suflt bc bd gid thiét Honéund saild p(Ge W, |H)=1- B.

Xac sudt 1- # goi 13 lue kidm dinh.

g

5.3. Kigm dinh tham sg

5.3.1. Kiém djnh gia thiét vé ky vong

vin d%: Gia sir BLNN X tudn theo quy ludt phin phdi chufin vdi ky
vong E(X) = a chwra bidt. Nhung ¢ co 5& ndo d6 ndu 1&n gia thiét
He: E(X})=a=a,
Cin kidm dinh gia thift nay.
Xét 3 trudmg hop sau:
+ B3 biét phuwong sai.
+ Chura bigt phucong sai va kich thude mau n < 30,

+ Chua biét phuong sai va kich thude mu n = 30.

Laga

a. TH1: B4 bift phwong sai o

+ Lap m3u ngiu nhién c& n W, = (X, X5, -, X, 1

(X-aln

[

+ Chon tigu chuén kiém djnh U, =
+ Vi mire ¥ nghia ¢ cho trurdre, tity thude vao gia thidt dai H, dé xac
dinh mi&n bac b Hy (7, )

+ N&uHg a=ag Hiza>apthi 7, =(1,;+)

* NEuHga=a,Hpa<agthl W, =(—0; —1,)

+So sdnh U voi ¥, dé két lusn

* Néu U, eW, thibdcbd H, thira nhan H,

* Neul_ g¢W, thichracé cosd dé bic bd H, ( thyrc t& la thira
nhdn He}

e Néu*Ho':a=ag,'l;li:a;fa,ﬁhi"\ P

Y
JV‘,:L—DO; “’aJUL’u; +ooJ
2 7

29



Vi dy 1: Dinh mirc thoi glan g€ SX ra mét logi san

pham I4 1 gitr. Sau khi cal tién cdng nghd, ngudi ta 5X

_thyr 150 sén pham thl thiy thai gian trung binh d& dugc mét san

V&1 mdkc ¥ nghita 0,05 va cin ¢l vio cip gid thidt thong ké,
tacd mign bicbd Hyla ¥, = (—oo -1, )

Trong do:
1-2a

7-,7_ph§m 12 50 phiit vdi d6 téch tidu chudn 13 4 phit, H81 véi mic ¥

a=0,05:>q>(r‘,)=~2—=u,45 =51, =1,65 =W, =(=0;—=165)

nghiia 0,05 , ¢6 thé két ludn riing cdng ngh¢ mdi thure sy fm gidm
chl phi théd glan SX hay khdng? Biét ring dinh mure thei gian dé
S&h x5 ra mot loal an phani 13 BLNN ¢6 phan phdithuan.
Ta chon cép gia thidt thdng ké la Hy: a=60; Hi:a <60

7 M3u c& n =150

s
Béing2: HAM LAPLACE wm:v%je T
_ Ty

~ Mauctn=15¢ _
ﬁ—GhvnﬂE&ehuﬁﬂ-hém-ém ( a.,)f 50 - 60)J15_ 26

Vi dy 1: Binh mirc thi gian dé SX ra mét loai 5an phidm 1 1 gidr.

Sau khi cii tign cong ngh&, ngudi ta SX thir 150 sén phim thi thay
th gian trung binh 48 dwgc mét san phim 13 50 phat véi 46 fch
tigu chudn I3 4 phyt
mdi thye sir tém gidm chi ghl thixi glan SX hay khang? Bigt rling dinh mire thii
glan A8 san xudt ra mgt loai s5n pham [3 DLNN c6 phin phai chudn.

hiit. H&1 véi mirc ¥ nghta 0,05 , cd thé két ludn rang cony nghg

Viy: U, =-306; W, =(-w

Nhu vay U,e W, chu‘ng 16 bac b6 Hu, thira nhan H,

s ~1,65)

Hay cé the noi rﬁng wec ap dung cong nghé méi d3 1am glém thoi
gian sdn xuit.

LA

x [ ® [ 11213574 6 | 7 [ & [
00 | 0,0000 | 0039 1 0079 | 0119 | 0159 0230 | 0279 [ 0218 | 0353
- R - 01 | 03947 10438 [ 0477 0517 0556 0635°[-0674] 0714 {0753 ~— —-— - —|
02 | 07926 { 0831 | 0870 | 0909 ] 0948 1025 | 1064 | 1102 | 1140
44520163 TS asis | 4323 [ 4535 | 4544
1,7 | 45543 | 4563 | 4572 | 4581 [ 4390 ] 4599 | 4608 | 4616 | 624 | 4632
1.8 | 46407 | 4648 | 4656 | 4663 | 4671 | 4678 | 4685 | 4692 | 4699 | 4706
— 1:0-1-428 | 4719 | 4725-| 4732{ 4738 - 4744-| 4750.| 47551 4761-| 4767 _
2.0 | 47725 | 4777 | 4783 | 4788 | 4793 | 4798 | 4603 | 4307 [ 4312 | a6
2T AR A825 [AE30 T4 834 [ 8364842 IB46-T4856 4853 Ean
£\ N
5.3, Kifm djnh tham s&

5.3.1. Kiém djnh gl thigt va ky vong

vin d&: Gia sir DLNN X tudn theo quy luit phan phdi chuin vai ky
a chira bi&t. Nhwng c6 co s& nao dé néu 18n gid thigt
Hy: E{X}=a=a,

vong E(X} =

Cin kiém dinh gia thiét ndy.

Xét 3 tru'crng hqp sau:
+Da bigt phuo'né sai.
+ Chura bit phirong sai va kich thuée mbu n < 30.
+ Chira bit phuong sai va kich thude miu n = 30,

Quy trinh kiém dinh gid thiét thong ké:

+ Xac dinh cdp gid thiét théng ké: Hyva Hy
+ Tir miu cy thé, tinh gid trj quan sat U,
+ Xdc dinh mi2n bac bd H, ( mign W)
+Kiém tfa gid trj U, c thudc midn W, hay khdng dé két ludn v&

gia thiét thong k& néu ra.

b. TH2: Chura bigt phwong sai va kich thurérc miu n < 30

+ Xac dinh cip gid thigt théng ké: Hyva H,
= {Xy, Xgp e X )
(F-a)h

S
+Véi mite y nghta @ cho trude, tiy thude vdo gia thiét déi H, dé xac

dinh mi&n bac bd H, (#,)

+ L§p mAu ngdu nhién c& n W,

Chon tiéu chudn kiém dinh U, =

* N8uHga=ag,Hpa»ath W, = (fa(”'”;+co)

» NéuHya=a,Hy:a<athi #, = (—oc; A

»—Né&u-Hza=agHy-azagthl

W, =|-=; —-t,,“"”]u(ra(”"’; +co]
2 7




+So sinh Uy, voi I, & ket lugn Vi du 1: Mire x3ng hao phi {X) cho mét loai xe 6t0 chay

+ NEuU,, eV, thibdc bd Hy, thira nhan H, tir A d&n B 1A mét dal lwgng ngiu nhién cd phan phdi

theo quy luat chudn, vdi mire xing hao phf trung binh 13 50 lit. Do

+ Néu thi chua cé cor sé& dé bac bd H,, { thyc t& ta thira ,
- Us2W, o thy duerng dugc tu siva lai, ngudl ta cha réng mike xdng hao phi trung

nhan Ha) ar . ” N L.
binh d& gidm xudng. Quan sat 25 chuyén xe trén dudng AB, ngudi

ta thu duge bang sd lidu sau:

Ta chon cip gid thi€t thdng ké la Hy a = 50; H;: a <50 X =x, +£Zn,y, = 4975 + E_(,;,-) = 4961
n ' 25 !

M3u c¥ n=25<30

- o W ’ 5. %
. X —a, )N - st=2 n.:z-( )-_—31 [4.—7}:0,17 &
Chon tiéu chun kiém dinh 7, =—(S—n) - Lap bang tinh X,§ n Ly, X 25 N
Chen x, = 49,75 % A AR &g B 0,170,177 = 5= /§* =0,42
h=05 a85-a90 | 3 fag7s| 2 | 6 | 12 -1 24
490-495 | B |4925| -1 | 8 | B (X-a )J_ (49,61- 50)/25
0
49,5 -50,0 x
|&@m | o | o =U,= 4,643
s00-505| 3 [so25| 1 | 3 | 3
-} 50,5~51,0.]----2. 50,75 2 4 8 [ o 7 . o -
n=25 == r‘z::il .

Vi du 1: Mirc xing hao phl [X) cho mét loai xe 616 chay tir A d&n B 1A mét dai legng
ngu nhién c& phin ph&i theo quy kudt chufin, véi mire xang hao phl trung binh Ia 50

Jit. Do duing dugc tu sira lal, ngudi ta cho rdng murc xdng fao phi trung blinh:G§ ﬁ %
aidm xuéng. v v
Vi mirc ¥ nghita 0,05 vA c3in o vio cip gid thi€t théng ké, ta e - : Vi dy 2: Thi gian trung binh ¢ gia c6ng mGt sp la

mi&n bac bb H, 13 W, = (—co;—t‘,("‘”) 14 phuit. Nghi ngér trong thyee t& sx, thod gian trung

Trong d6: 2,7 =1, ™= 1,711 =W, =(—; —1,711)

binh dé hoan thénh mét sp bj tdng Ién, ngudi ta theo

61 h
Nhu vy U, =- 4,643, > Bacbd H,, thira nhan H, ddi qué trinh gia cong 28 sp cua ¢ ng nan va thu du‘o'c bang s8 Ileu

- Mrc x3ng hao phi trung binh d3 giam khi duémg duge tu stra lai. Thiri glan gia cong “’h”ﬂ 12 ) 1A 16 18 | 18- 20
Bang 3: PHAN VI STUDENT P(X > 1™ )=a vé&i X~ tin) - S&sptuwong Wng: . 1O
~E[ oa 0,05 0,025 001 o005 | Go00s Véi murc y nghia 0,05 hdy két luan vé diéu nghi ngd trén, biét ring
thdi gian gia cong sp 13 BLNN tudn theo quy luat phén phéi chuin,
1 | 3098 | 5314 | 12,706 | 31,820 | 63,526 | 3636 glan g B 5P quy lugt phdn p
_ % 7 I,EFG | ZL ﬂ 4,303 6,965 9,925 31,600
I | 1638 | 2353 | 3487 | 4SAl | SAAL | 1A Ta chon c3p gia thigt théng k& A Hy a = 14; Hyra > 14
23 | 1319 | 1714 | 2069 | 2500 | 2807 | 3,767 £ el < 98 <
2 (—138—CL1D| 2064 | 2492 | 2797 | 375 Mau ¢ n =28 <30 (F-aNn ™
- 25 | 1316 | 1,708 | 2,060 | 2485 | 2,787 3,}’3{ u Chon tiéu chusn kiém dinh U, ——— B




V&i mirc y nghta 0,05 v cin ot vao cip gia thigt théng ké,

B m | s pow [ | Ay ta c6 mign bac bd Hyla W, = (rﬂ‘"'”;-wo)
Lao-12 3 a2 |6z ooy, (@D
-1 {6 | 1|6 | s Trongd6: 1,77 =loes =1,703 = I, =(1,703;40)
1=16—- @0 Q-0 0 o - -
o 16-18 | 2 | 17 1 4 | a Nhu viy U,, = 2,429 € W, -> Bic bd Hy, thira nhdn H,
1-20 | s 119} 2 |10 ) %0 - Thdi gian trung binh d& hoan thanh mét sin phém I trén 14 phat
n=28 T2y -a2 18 8 & p p

- h 2
X=xtoyiny =15+-02=15143

Bing 3: PHAN V| STUDENT P{X > (" }=a v&l X~ t{n)

2 2 . s 7 “a L1701 77008 TITO0S 001 o005 T ODoos T T
S‘g=’LZny1— EZH_}J =2—42— i2 =5,980
" i gt 28" 28" ' 1 3,078 6314 | 12,706 | 31,820 | 63,526 | 3636
2 1,886 2,$20 4303 | 6965 [ 9925 | 31,600
ogro M g =§.5,980=6,20] =>S=\/§=2,490 3 1,638 2353 3,182 | 4541 | S841 | 12972
R e T ’ o | . o -
26 IS5 1,706 2,056 2479 2,779 3,707
e — 27 —2a4—~ | 1:703) 2052 i 2473 2771 | 3,690
T [A=d N {I5143-14)J28 =420 .{1 22 | 1313 | 3,700 | 2048 | 2467 | 2,763 : 367 g 2
e T T e T 2,490 2 T 29 1,311 1,599 2,045 2462 | 2,756 | 3,659 LA _

5.3.1. KIém dijnh gid thidt vé ki vong
c. TH3: Chira biét phureng sai va kich thuée miu n > 30

+ Xéc dinh c3p gia thiét théng ké: Hyva H,
+L3p mau nglu nhién cd n W, = (X, X5, .. X, ).

+50 sanh U, v&l W, ¢€ k&t ludn

* Néu U, e W, thibdc bd Hy, thira nhin H,

* Néuy, ¢ W, thi chwa co co s& dé béc bé Hy (thye t€ 1a thira

X—a Wn
+ Chon tiéu chudn kidm dinh U, =(——-3‘3)~— nhan H,)
+V&i mire ¥ nghiia & cho trude, tly thude vao gia thiét d6i H, € xdc
dinh mién bac bd Hy (W )_ o e _ ,,
* NEuHpa=agHa>agthi W, = (1,;+x)
* NEuHga=a,Hy:a<a,thi W, =(-»; -1.)
s NEuHg a=agHyazga thi W = —e; -7 |[u|t, ; e 5%
o &% 2 Fut a2t ¥, g} (% @9] &
Vi dy: Binh mtrc thvi gian hodn thanh mét san pham I3 ] H L BV T A
. . a . o ” -3 B
14 pht. C8 can thay d8i dinh mifc khéng néu theo 2 E :i
dbi thai gian hodn thanh mat san phdm & 33 cdng a "9 77
_nhdn, ta thu duge bang 58 1idu sau; _ . :. . '; ‘;
', Thivi giansdn xudtmdt [ 1o T N
' Lo “1UI0-12°1 12-14 1 14-16 |16-18 | 18-20- =-29| > =8l 17 h =
. . sin phim { phat) ' i i ' : % Chonx,=17; h=2

e 7 [ [ 5

V&i mdrc ¥ nghia 0,01 hay k&t ludn v didu nghi ngdy trén, biét réng

58 cBhg nhan twang dng

théri gian hoan thanh mét sn pham 1a BLNN tudn theo quy luét phan

phdi chudn.

= I 2
X=x,4 gzm y,=17 + E.(-29) = 15,24

- i i : 2
5 =72”.yf “[;Zmy.—] = 3;"3.31- [%.(—29)] = 6,729

Ta-chon-cip-gid-thiftthdng kéla-Hypa=14 Hpa+14

33 . 0
=5 §*= ;.b,ugfﬁ,% =5=263

Miucdn=33>30 (f—a)\f;
Chon tiéu chusn kidm dinh U, =ﬁSu—_

(X-an _(15,2a-14)53

=>U,= =
# S 2,63

~2,704

S
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midn bacbo Hyld W, =] —co;

bR

a=0,01= cp(r Lﬁ’—=o,49s =1 =2,58
\3) 2

Vi du 2: Trong lwgng san phdm (X) do mgt mdy sxra la

DLNN cé quy ludt pp chudn vdi trong lugng trung binh

20kg. Nghi ng&r may hoat déng khdng binh thudng lam trpng lwong

2 2

=, = (o, —2,58)0(2,58+7)

trung Binh clia sp tong 1ém, ngwdta cAm thlr100-san phim-vathu————

Nhu vy U, =2,704 € W, = Bicbd Hg, thira nhdn H,

=

Béngz HAM LAPLACE ®(x)= Tja Tdr

dugc két qud sau:

<1 o [ 1 [ 2134567 |83 _ -
0,0 | 0,0000 | 0039 | 0079 | 0119 | 0159 | 0195 | 0239 | 0279  OIB | (IS8 v mu‘cvnghTaOOS hdy két luan vé diéu nghi ngb' néi trén.
01 | 02983 | 0438 | 0a77 | 0517 | 0556 | 0596 | 0635 | 0674 | 0714 | 0753
0,2 | 07926 | 0831 | 0870 | 0909 | 0948 | 0987 | 1025 | 1064 | 1302 | 1140 Ta chon cip gi thift thdng k& 14 H :a=20; H1:a>20
T 54 T asta0 | 4020 | 4922 | 4924 | 4026 | 4928 | 4930 | 4932 1534 | 4535 e — ——
25 %%%%%ﬂ&ﬁﬂ:rﬁﬁc’ﬁ?mz MAu ¢t n = 100> 30 (V W ot
26 | 49534 | 2954 | 4uss | 2957 | 4958 | 4959 | 4260 | 4962 [ 7963 e ; Sl A T
- ﬁ’(, Chon tiéu chudn kiém dinh U, f——
F3 v Vx| w5 -2)] s =) V6i mirc ¥ nghita 0,05 va cin o vo c3p gid thidt théng ke,
w | 1 -0 10 . i
Cﬁ) N 0. ) ta ¢6 midn bic bd Hy la W, =(1,; +)
L [ f o f 0 -2
‘‘‘‘‘‘‘ 2 s o2 10 20 a=0,05=d(1, )———0 450 =1,=1,65 =W, =(1,65; +=)
23 5 3 15 45
n=100 3 =35 3'=95 Chon x, = 20 Nhu vy U,, =5,799 € ¥, -» Bacbd H,, thira nhan H,
- 1 Bang 2: HAM LAPLACE ®(x)=—— ¢ d
X =2, 4~ 3,35 — %,) = 204 -2 53=20,53 ing 2: HAM ()= e e
n 100 , = 1 & 1 [ 213 [4 77516758109
i 1 1
S'z;—Zn,r(:’:,r—,xo)rz—(—Zn,(.x}—x“)) =—95- (— 35) =0,828 00 | 0,0000 | 0035 | 0079 | 0119 | 0155 | 01bo | 0239 | 0279 | 0318 0358
n n 100 100 1 o1t o3ss3-} 0438 | 0477 | 0517 | 0556 Loshe | 0635 | o674 | o714 | 0753
o 100 02 | 07926 | 0831 | 0870 | 0509 , 0948 | 09p7 | 1025 | 1064 | 1102 | 1140
:>S’=——IS’=—9—0828 083%6=5=Vs*=0914 |l PV DU OIS SRR RO DOV AV NS VRS BV Jot
n—-
— 1.6 <1 4452044621 4473 | aam1- 1420523505 ) 4515 | 4523 | 4535 | 4544
(X_an)‘\l{;; (20,53 -20)/100 1,7 | 45543 | 4563 | 4572 | 4581 | 4590 | 4359 | 4608 | 4616 | 4624 | 4632
=U,= = = 35,799 B 1.8 | 46407 | 4648 | 4656 | 4663 | 4671 | 4678 | 4685 | 4692 | 4699 | 4706
5 0,914 a% Z 10 | amas | 471s | a72s | 4732 4738 | a7aa | 475 | 4755 | av) sEer
20 | 47725 {4777 4783 | 4788 | 4793 | 4798 | 4303 | 4807 | as12 | 816

5.3. Kifm dinh tham sd
5.3.2. Kiém dinh gia thigt v ty 18 { xdc suat )

V&n dé: Gid sir DLNN X tuan theo quy ludt phan phdl
khéng — mdt véi tham s p chua biét. Nhung ¢d co 56 ndo d6 néu
1&n gia thigt

Ho:p=pp
Ta can kiém dinh gi thigt nay.

+ Xac dinh cip gia thidt thng k& Hy , H, clia bai todn.

+ Lip mau ngdu nhién ¢ n W, = (X;, X5 X, )-
_(X-p)n_(s-p)in
\/Po(l pu JPH(I_PH)

+ Vi mire ¥ nghta & cho trurdr, tiy thude vao gia thiét 681 H, dé xac
dinh mié&n béc bd Hy (I, }

Chon tidu chudn kiém dinh U,

+ NEuHgp=pgHip>pethl¥,

=(1,;+»)

* NEuHg p=pg Hyp<pthi ¥, =(—o0; —7,)
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Vidw Til8 phé& phdm & mdt nha may 13 0,07, Tron
+ So sanh U, vdi W, dé ket ludn ’ :
mat I2n kiém tra chat [wgng san phim, ngudi ta kidm

* NEuU, e, thibic bd Hy, thira nhan H, tra ngBu nhién 350 san pham thi thiy cd 30 sdn phim

N . z " — la-phé-phdm:-Véi-mire-y-nghia-0,05-66-thé khiang dinh-ti.1§- ph&-pham
+ Néeul gW, th chua 6 co s& dé bac bd H, { thyrc t& 1a thira

tang 1én hay khong?
nhan Hy) g ¥ &

Kich thuée m3u n = 350.

~—Tachoncipgiathiétthéng k&1a Hg pr=0;07--Hy rp>-0,07 -————- - oo —

a . s ) f—p)\/ﬂ
Chon tidu chudn kiém dinh U, = (/-r,
! :‘Pu(l_Po)
T T e e e Trong 86— 30 (0,086-0,07)4350
rong 86— _ 0 g 50, =B DINID 1y

L E ) L

V&l mitc ¥ nghiia 0,05 va cin of vio ¢jp gid thist thing ke,

ta cé mign bicbd Hold W, = (1, Chwong 5

a?

+00)

KIEM B|NH GIA THIET THONG KE

=005 ()= 220,450 =1, =165 >, =(165; +)
Nhu viy U,, = 1,17 €W, ->Thita nhan H, * CAC KIEN THU'C CAN NAM cHAC:
Bang 2: HAM LAPLACE “’(‘Fj;,;l T - N&m duoc cac khai niém v& kigm dinh gia thiét thdng ke,
o t 11213 4 T8 9 cap gia thiét théng ke, quy tac kiém dinh gia thiét thong ke.
RO oa0nn 6039 | s | Oe OLe OO ota oa— -~ - Nhan dang bai toAn kiém dinh gid thiét théng ke vé tham s6 .-

0,2 | 07926 : 031 | 0870 | D909 | 0948

1064 {1102 | 1140 . »
B nao, trwdng hop nao, cap gia thiét théng ké 1a gl.

4525 | 4535 | 4544
4616 | 4624 | 4632

4692 | 4699 | 4706
4735 | 4761 863
4507 | 4812 | 4816

1,6 524163447 4455
1,7 | 45543 | 4563 | 4572 | 4581 14590
LB | 46407 | 4648 | 4656 | 4663 | 4671
19 | 47128 | 4719 | 4725 | 4732 | 4738
20 | 47725 | 4777 | 4783 | 4788 | 4793

- Bidt ap dung c4c cong thirc kiém dinh twong tng.

B
LA™
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6.1, M diu
Trong nhigu bai todn thyc t& nguwdi ta quan t3m dén

CHUCNG 6
— IY.THUYETTU'ONG QUAN VA HAM HOI QUY

quan hé cdia hai hoidc nhigu bién ngdu nhién,

+ N&u hai bi€n ngu nhién déc 13p, ta cd thé nghién ciru ching

6.1 M 3 riéng ré.
1. £ . ! o

+ Néu hai bi&n ng3u nhién khéng ddc 1ap, ta can xéc dinh mdc 3§
e —— 63 HE-sB-tUreng-quan-mau -

" phythiifcva quan he Ram gitra cac bign, — ™ Tt T

6.3. Ham hbl quy

__6.4. Thychanh tinh hé s6 twong quan

6.2. H& 58 twong quan mau * Tinh chit, ¥ nghTa cla hé s§ twong quan mau

Xét cip OLNN (X,Y) vdi bo 53 [iéu quan st (x, y)) i} Irl=1

Néu X va Y ¢d sy phu thudc nhau { trong quan vél nhau) thi sy phuy 2} NEu X, Y dfc 13p thi r=0.

thugc nay dugc djc trung bdi he s8 twong quan r xéc dinh bing Nhu vay:

cong thirc: - + N&u r = 0 thi X va Y khong ¢4 mdi tuong quan vdi nhau,
= Sy .5y*

+ N&u r kha giin 0 thl X va Y tuong quan y&u.

"+ N&u |r| khd gan 1 thi X va Y trong quan chit ( tuy@n tinh véi nhau).

gy
Cat

6.3. Ham hbl quy 6.4, Thy'c hanh tinh hé s twong quan

Khi X, Y ¢6 turong quan tuyén tinh thi phuong trinh hdi va vidt phurong trinh hdi quy tuyén tinh

quy tuyén tinh ¢ dang:
+ Phuang trinh cha Y theo X la:
_ - S*y
Y¥-¥=a(x-X), a=rg
Sy

+ Phuong trinh clia X theo Y la;
X-X=b(¥ - V), b=rt

___ Cachésd a, bgoild hd s hdiquy. _

Ty
&
fag




Vi du 1: Nghién ctru kha ndng hoc Todn (X) va kha néng

hoc Ly {Y} clia 15 em hoc sinh trong mét nhdm, ta co

bang <6 lidu sau:

a. Hay wdc lwgng hé s& twong gquan glita kha nidng hoc Todn va
kha niing hegc Ly cia nhom hoc sinh trén.

dodn: mat hoc sinh dat 7 diém mén Toan thi kha ning dat'mﬁ'y 7

afHEsBtuongquanr:  ¥¥-X¥

- Sx' .Sy‘
X; n; m.X% X7
4 12 48
5 45 225
6 3 18 108
15| 75 | 3s1

b. Viét phwong trinh hai quy tuyén tinh ciia ¥ theo X. Tir d6 dvr

o L 1
X=— X =—75=5
nzn' 15

5= %Zn,. 2 —(_)?)2

- %.jélf( 5P =04 Sy =0,63

dlél‘i"l mdn ";c‘?

™

Y; m; m;.Yj mj.sz
2 1 2 4
3 5 15 45
4 3 12 48
5 6 30 150
15 )89 - |- 247
FolSmy, =Ll s9x393 )
m 15

7 —
L X =LY m, X,
= —247-(3,93) 1,02 §", = 1,01 T o
15 = (84+69+64+160) 220,07 o &
b =lZ"r'X' =]1_575 =5 b. Vi&t phurang trinh hdi quy tuyén tinh cla Y theo X.
; n

= 1
==Y, =559=3,93
sy

s =]]—5247-(3,93)2 21,022 5} =4S} =1,01 -

1
il

=11—5381—(5)1=0,4:S}(=..}S}1 ~0,63; S

Phureng trinh hdi quy tuyén tinh cla ¥ theo X Ia:

— s
Y-¥=a(X - X), a=r—-t

vél X=5;Y=393

a= r.S—f = [),66.r1~’-ﬂ 1,06
3 0,63

X =13 n.x7, =%301 20,07 X ’
n )

=r=

_XT-XF_2007-5393

5.5,

T 06300

= ¥ =1,06(X —-5)+3,93=1,06X - 1,37

" ThayX=72Y=605"

=

Chirng td: MGt hoc sinh dat 7 diém mén Toan thi cd khd ndng dat
X3 W 5;_
ey 6,05 diém mén Ly. s
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Vay hé 56 tirong quanr:

Vi dy 2; Bidu tra d6 mdn cla ludi dao cda mt xudng
_XY-XV 8382-2,836.3

F= + . -
S8, 0,173.1,044
--%Hé-sﬁ-tuang-quan-r=#—0—chti'ng—té—X—vé—Y—phu—thuﬁc—tuo’ng—quan—vé‘i
~ 7 nhau, '

=~0,698

kim khi, ngudi ta do dd day clia lui dao va thu duge

bang s8 liéu sau:

b} Phwong trinh tuong quan tuy@n tinh cda Y ddi véi X :

_ — 5y
_— = ﬂf _— — _—r=— - ——— A — -
F=Y=o(X =X~ —a=rg TongasT
voi X =2,836; ¥Y=3 X - D§ day ctia lwGi dao { tinh bing mm ).
g r.S—," 0,698, 1,044 ~4,212 Y - Thai gian st dung (tinh theo ngay ).
T 7Sf - - ,0,4;7.3,,,,_;. -t T e T 1)’GWW€6%¢WMM‘kh0ﬁg?VI sdor— 7 T/
- =3=4; (A—2; =, ATl 3; b) Viét phwong trinh trong quan tuyén tinh cha Y ddi véi X. ﬁ;
CHU'ONG 6

. *CACKIEN THO'C CAN NAM CHAC :
+Y nghia clia hé 8 twong quan miur.

+ Cﬁhg thirc xdc dinh hé s6 tuwong guan maur T

+ Phurong trinh hdi quy tuyén tinh clia Y d&i v&i X, cla X d8ivai Y .

%

g
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CHUONG 3
KET LUAN

P4 tai bai gidng tryc tuyén mon Xac sudt Théng ké ¢b ¥ nghia rit quan trong
- —___ ____trong viéc_ning cao_chét lugng dio tao sinh_vién toudmg Dai hoc K thuit Cong
nghiép. Bén canh d6, hé thdng video bai giang la tai liéu tham khao gitp sinh vién
c6 thé on lai bai gidng khi hoc trire tiép trén 16p. P& tai nghién ctru ndy da x4y dung
;@M;;MM hoc phin Xéac suit Thong ké, bao gom 17 video c6 ndi
aurrgbmrrsatﬂrecﬁmangtmﬂerthbl gian moi video phir hopif'*f — ]
Pé tai ¢ y nghla quan trong dbi véi qua trinh chuyen dbi sb ctia Nha truong,
13 tai liéu quan trong phyc vu chucmg > trinh ddo tao tu Xa, gléng day va hoc tAp mon
Xéc suit Théng ké trong trudng Pai hoc k¥ thuit Cong nghiép.
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PAI HOC THAI NGUYEN

TRUOGNG DAL HOC KY THUAT-CONG-NGHIEP

THUYET MINH

BE TAI KHOA HQOC VA CONG NGHE CAP TRUONG

NAM 2022

TEN DE TAL: XAY DUNG BAI GIANG TRUC TUYEN MON
XAC SUAT THONG K& -
MA SO: T2022-VD18

Cha nhiém dé tai: ThS Nguyén Thi Xuin Mai

THAI NGUYEN, NAM 2022




THUYET MINH DE TAI

KHOA HOC VA CONG NGHE CAP TRUONG NAM 2022

1. TEN DE TAI: X4y dung bai gidng truc tuyén mén | 2. MA SO: T2022-VD18
— XAesuit-Thong ké
- 3 LINH VUCNGHIENCUU 4. LOAT HINH NGHIEN
Khoa hoe N Khoa hoc Ky thuit CuUu
o Tu nhién vaCongnghe L1 | Co_  Ung  Tnén
Khoa hoc Khoa hoc Néng [ ban dung Ihat
Y, duge nghiép L
Khoa- hoe [T ey onpooNmanvan ||| [ ] [x]
Xahot J (|
“ 5. THOT GIAN THUC HIEN DU KIEN: 12 thing
----- —— Tirthéne04-- pdm 2022 - — dén-thing 04 nim2023 —-
6. CHU NHIEM PE TAI
Ho va tén: Nguy@n Thi Xuin Mai Hoc vi: Thac s§
Chire danh khoa hoc: Nam sinh: 1985
Pia chi co quan: DH KTCN Pién thoai di déng: 0983984802
Pién thoai co quan: Fax:
E-mail: nguyenthixuanmai@tnut.edu.vn
7. NHUNG THANH VIEN THAM GIA NGHIEN CUU PE TAI
Pon vi cong tac va | Vo1 dung nghién
TT Ho va tén ctiu cu thé dugce Chi ky
: | +—{inh vige-chuyénmén ¢ - - ‘giago T
‘ Khoa KHCB — DH | Thiét ké bai giang
1 | Pham Thi Thu Hing |KTCN. Linh  vuc | power point
chuyén mén: Toan hoc | chuong 1, 2,3,
Khoa KHCB — PH | Thiét k& bai giang oz
2 | Ng6 Vén Giang KTCN. Linh  vuc | power point Ef'--d-ff_‘,_,_,._--—
chuyén mén: Todn hoc | chuong 4,5, S

8. DPON VI PHOI HOP CHINH

-

Tendon vi

trong va ngoal nuoc

N§Tdung phoi hop nghiém cirn Ho

va ten nguol dai
dién don vi

A stadai—00

BMI3-QTOT-RHCN&EHTQT




Z
»}
fO

UAN TINH HINH NGHIEN CUU THUOC LINI YUC CUA DE |

A1 O TRONG VA NGOAI NUGC

9.1. Trong nudc (phdn tich, dinh gid tinh hinh nghién ciu thudc linh vuc cila dé tai & Viét
Nam, ligt ké danh muc cac céng trinh nghién ciiu, tai liéu c6 lién quan dén dé tai duoc trich

ddin ki dgnk gia rong quan)

. Nh sy thanh cong ruc 1§ clia cude cach mang khoa hoc c6ng nghé 4.0 nén hién nay ngoai

phuong thirc hoc trie tiép, ngudi hoc con ¢d xu thé tham gia hoc truc tuyen Theo d6, ngudti

hoce cé thé dé dang tim kiém duoc trén Internet nhiéu video bai gidng & nhiéu linh vuc khac

nhau ciia Toan hoc, trong d6 co Xac sudt théng ké d€ hoc tap va tham khao.

N S : S-S UEE- S TLANE. 7. Bl Ao o LA e er e Ferene e e
COTANORT Ry Ve Cie TIOT UUITE RITTT 1[,1le Aac-suattongke-cting ucun: JU.':;L g

R T ORI ric.dl hién nay. tuy nhicn 56 Twong cac video bai gidng ve 1inlh vire may ohira

S rlueu val D % N phu nhu cdc hnh viic khcu, clia Toan hOL

9.2. Ngoai nudc (phdn tich, danh gid tinh hinh ngh:en ciFu thude linh vuc cia dé ti trén thé
gidi, li¢t ké danh myc cdc cong trinh nghién ciru, tai liéu c6 lién quan dén dé tai dugc irich
dén khi danh gid tong quan)

9.3. Danh muc cac ¢bng trinh di cong bb thudc linh vyc cia @ tal ctia chi nhigm va nhiing
thanh vién tham gia nghién ctru (ho va tén tdc gid; bai bdo; dn phdm; cdc yéu to vé xuat
ban)

a) Cta chi nhiém a8 tai

b) Cha cac thanh vién tham gia nghién ciu

(Nhitng céng Irinh dugc cong bé trong 5 nim gan nhdt)
10. TINH CAP THIET CUA DE TAI

- Hién nay, trude tinh hinh dich bénh Covid dang di&n bién phitc tap, khé ludng, viée hoc
tap duorc linh hoat chuyén tir hinh thirc hoc truc tlep sang hinh thic hoc truc tuyén 1a xu
thé tat yeu khong chi ¢ Viét Nam ma tal nhidu quoc gia trén thé gi6i. Hoo @p true tuys

Gem gl Tin nhiéu ot ich hom so v cdch hoe wruyén. Theo do. ngudi hoe gl day dong
vai th ung tim va chi dong clia qua trinh dao tao, ho co thé hoe moi Ite, moi not. hoe
then thdl gian bide cd nhanxem & xem lai nhiéu 1in v&i nhip @6 tuy theo kha nang vé

;
s A .
irrtre—deh-eta-minhoeé-thé-chon-cie ndi-dung hoc,

- Tuy nhién, hinh thitc hoc tip nay chua thyuc sy dat duge chét lwong nhu mong mudn do
nhidu yéu t6 chil quan va khdch quan nhu diéu kién vé co sO vat chét, ¥ thic hoc tép cua
sinh vién, kho khin trong viéc quan ly sinh vién trong gid hoc ctia giao vién,

- Hoc phén X4c sudt théng ké 1a hoc phan duoc gidng day cho sinh vién mdt sé Khoa ctia
truong DH KTCN nhu Khoa Kinh t¢ Céng nghiép, Khoa Xay dung va Mai trudng . Noi
dung kién thirc cua hoc phin nay dugc sir dung nhiéu trong cac mén hoc chuyén nganh
cta sinh vién trong nhitng ndm hoc tiép theo

oF Lan sta dbi: 00




-

- Vol mong mudn nang cao chét twong hoc tdp cho sinh vién truong DH KTCN trong oral
doan hoc online ciing nhu sau nay. Déng thoi gitp cdc sinh vién khéng duge hoc hoc

,

phén Xac suat thong ké trong khung chuong trinh ctia minh van cé thé tiép cén voi mbn

hoc nay, nhom nghiérrcﬁ’u—dé—xuﬁt—éé—t&i:—”){éy—d@mg_b&i_gidng true tuyén mon Xdc sudt

théng ké" @€ sinh Vien o6 Tht tiép thu kiém thirc tét-hon-khi-xem-cac-video giang day

trude va sau mai budi hoc ciing nhu 6n tép cubdi k.
- MUEFIEY DEFAL——— - — e ——

- Nghién cltu tim hidu cach xdy dung va bién tp video bai giang.

- Xay dung céc video tom tat duge cac ndi dung co ban cia hoc phin Xéc suat théing ké
eiip-cho-sinh-vién hoc tip 10t hon hoe phdnnay. =

¥ L IYYTJXIk

17, :l')él TU—-QIrG, PHA M-VI T\TF‘T—TIEN CI:,TTT

12.1. Déi tuong nghién ciru: Xay dung video bai giang cac ndi dung co ban cua hoc phén

ac SUATIROnERE. — T T T T T s e e

12.2. Pham vi nghién ctu: C4c ndi dung day va hoc hoc phén Xac subt théng ké tal truong
PH K§ thuit Céng nghiép.
13. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU

13.1. Cach tiép can: Thu thip thong tin - Lugn cir Iy thuyét, thye tidn — Phan tich, thdo ludn
K&t luan, dé nghi.

13.2. Phwong phap nghién cin: P& tai sir dung cée phuong phip nghién cun:
- Phuong phép nghién ciu 1y thuyét.
_ Phuong phap thue nghiém su pham.

14. NOI DUNG NGHIEN COU VA TIEN DO THU'C HIEN

14.1. Néi dung nghién ciru (M6 14 chi tiét nhitng ndi dung nghién ciru ciia-dé tii) N

14.2. Tién dd thuc hién

A o . , 2 Thoi gian .
STT Cac ndi du.ng,. i:ong viéc San pham (bé ¢ dhnlét Nguc.ri thuc
thuc hién , hién
thiic)
Xay dyng thuyét minh de tai, xay Nguyén  Thi
dung @& cuong cho cac video bai ' Xuin Mai
= - R . L 04/2022-
1 | glang, nghien cuu tum hcu—cac Baoe-cao 06/7022
phin mém thict k& xay dyng video
bai gidng,
I P I
Nguyen  Thi
Xay du‘nﬁg video biu gla’ng clgucrng Céc video bai 07/2022- Xuin ' Mai,
2 11,2, 3 chahoc phin Xac suat o Pham Thi Thu
p N giang 12/2022 5 N
théng ké. Héng; Ngb
Vin Giang.
3 XAy dimg video bai giéngrchu'qng Céc video bai 01/2023- Nguyén Thi |
giang 04/2023 Xuén Mai,

4.5 cta hoc phén Xac sudt thong
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ké. ' Pham Thi Thu

Hing; Ngbd
Van Giang.

Yéu cau chat lwong san pnam

— - e} -hinh-thitc, cde-chi-tiéu, théng

: . . . (md td chi tiér chdt heong sén
Stt Tén san pham SOlwong | pham dat duoc nhir ngi dung,

56 ky thudt,...)
I 1San phém khoa hoc (Cac cong trinh khoa hoc s& dugc cong bb: sach, bai bao khoa hoc, ..)

_,.
N5

11 | San pham dao tao (ctr nhén, thac s, tién si,...)
21
22

10 | San phim tmg dung

31 Video bai gidng hoc phin Xacsuit | Céc video
' thong ké bai giang

3.2

16. PHUONG THUC CHUYEN-GIAO KET QUA NGHHEIN CUU VA PIA CHI UNG-|---- -
DUNG '

16.1. Phuong thirc chuyén giao

16.2. Bia chi img dung

17. TAC PONG VA LOI ICII MANG LAI CUA KE£T QUA NGHIEN CUU

17.1. Ddi voi linh vuc gido duc va dao tao: tao ra san phém hoc thudt c6 chét luong va c6 ¥
nghia thue ti#n trong day va hoc cac hoc phan Toan cho sinh vién khdi truong dai hoc
chuyén nganh k¥ thuit.

17.2. Déi véi Iinh vue khoa hoc va cdng nghé c6 lién quan: Phat irién hudng nghién ciu dbi

méi phuong phap day va hoc theo dinh hudéng phat trién nang lue ngudi hoc va d6i moi gido

duc trong thoi dai 4.0.

17.3. Dbi voi phat trién kinh té-xa hoi: Tao ra co s¢ khoa hoc cho viéc xdy dyng va phat

irién thuong hiéu mot trudng dai hoc, co sO giao duc nghé nghiép cho dét nude trong thoi

dai cong nghiép hoa ngay nay.

17.4. Dbi véi t chire chil tri va cac co s ing dung két qua nghién ctru; néng cao chét luong
day va hoc trong qué trinh dao tao clia truong DPH K¥ Thuét Cong Nghiép, giup dinh hudng

a1
I

Bivi-t3 =ICHENSHTQT LAn stra d6i: 00




val tro tmyen thdéng ngay nay trong cong cudc xay dung nidm tin cua ngudi hoc vao co sd

dao tao nghé nghiép.

18. KINH PHI THUC HIEN DE TAI
Téng kinh phi: 3.600.0004

Bang chit” Ba triéu scu frdm nghin doéng chan.

(Du todn chi tiet cde muc chi dinh kém o6 xdc whin cia cde don vi lién quan.)
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" DU TOAN KINH PHI BE TAT KH&CN CAP TRUONG NAM 2022~

a

Tén dé tai: “ﬁy dung bai giing true tuyén mén X4c suit Théng ké
Cha nhiém dé tai: ThS. Nguyén Thi Xuin Mai

Thanh vién chinh: ThS.GVC Pham Thj Thu Hang, ThS. Ngb Vian Giang
Thanh vién:

VT VND

STT Noi dung Du toin
Muc chi tién céng lao dpng tham gia trire S0 nga HE 56 tién -
1 :jé", m! & ong g i Nguonthuc hién cﬁE y cbng theo | Thanh tién
D-(1) - — = -g——-——-ngﬁy(—l-)i‘—- ——}
X4y dung thuyet minh d& tai. Nghién clu tim
1.1 |hidu cac phan mém th1et ke xay dung video bai Nguyén Thj Xuén Mai 0.5 0,45 335.250
giing . i R IR I e e —_
1271 AT Phant Thi Thu Hén 1 0;3 447.000
= Xay dyng hé thong Vl;ie(; bii gidng chuong 1, Ngp Van Giang & N ;,3 247.000
1.4 ’ Nguyén Thi Xuan Mai 1 0,45 670.500
- S5t T e __ INefVanGiang_ . _ ...\ __ .1 0,45 447.000
X3y dung hé thong video bai chuong4, 5———= = - 2= —
‘ Tg | Gme N HIOnE v glang ChUONE % I 1yén Thi Xuan Mai 1 0,45 670.500
1.7 |Viét bao cao nghiém thu Nguyén Thi Xuan Mai 0,5 0,45 335.250 -
Tong 1 6 3.352.500
2 \Muyc chi phi khic
2.1 |Phé 16, in an 247.500 —
Tbng 2 247.500
Téng 142 3,600.000
Co quan chii tri CHU NHIEM DE TAI
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ThS. Nguyén Thi Xuéin Mai




