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1. Théong tin chung:
- Tén & tai: X4y dyng video bai giang cho hoc phin Phuong phép tinh. -
- Ma s6: T2022-VD22 L

- Chi nhiém: ThS. Phan Thj Van Huyén . i

- Co quan clid tri: Truong Dai hoc K§ thudt Céng nghigp

- Thoi gian thire hign: 4/2022=57/2023~ = —— — =
2. Muc tiéu: '
- Nghién ctru tim hiéu c4ch xdy dyng va bién tap video bai giang.
- Xay dung céc video tém tit dugc cac ndi dung co ban clia hoc phin Phuong
phép tinh gitip cho sinh vién hoc tip t6t hon hoc phén nay. 7
3. Két qué nghién ciu:
Xay dyng duge 18 video bii gidng cua hoc phin Phwong phép tinh.
4. San phim: '
San pham Ging dyung: 18 video bai giang cta hoc phin Phuong phép tinh.
6. Khi niing 4p dung va phwong thire chuyén giao két qua nghién cwru:
Ap dung trong gidng day va hoc tdp mén Phuong phép tinh tai truong Pai hoc k
Thuat Cong nghiép — Pai hoc Thai Nguyén.

Ngay thang 5 ndm 2023

e . .Coquanchiti _ . __  _ _ Chinhiémdéti

KT.HIEU TRUOGNG L S

ThS. Phan Thi Van Huyén




INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Creating video lectures of the Calculation method module.

Code number:; T2022-VD22

 Coordinator: Phan Thi Van Huyen

— Implementing institution: Thai Nguyen University of Technology ———

2. Objective(s):

___Duration: from _ 4/2022 to 5/2023 _

- Learning how to create and edit video lectures.

- Creafing videos that summarizé the main coitteiits of the Calculation method

module to help students learn it better.

3. Research results:

Creating 18 video lectures of the Calculation method module.

4, Products:
~ " Application products: Created 18 video lectures of the Calculation method

module.
5. Effects:

6. Transfer alternatives of reserach results andapplic ability:

Able to apply in teaching and learning the Calculation method module at Thai

Nguyen University of Technology.




MO DAU

1. Tinh cép thiét ciia dé tai
. - Hoc tip truc tuyén da khéng con xa la va dang bung nd manh mé trén thé gi61

cling nhu & Viét Nam. Hé thong cac video bai giang cia linh vyc Todn hoc néi

- ~~ ——chung dang phat triém manh mé va rit dugc quan tim trong giai doan-hignnay—————|
‘Ngudi hoe ¢ thé dé dang tim kiém céc video bai giang tir cac__l_mguén_l;h;’lc_nhau |
ciia internet. -

- Céc video bai giang vé cac ndi dung kién thire toan (mg dyng cho k¥ thudt ciing
____ang duge quan tam trong giai doan hién nay tuy nhién s8 lugng video bai giang
vé linh vyce nay chua dugc nhiéu va phong phti nhu céc linh vye khac coa Toan

hoc.

- Hoc phén Phwong phép tinh 1a mft hoc phan duge giang day cho sinh vién mét
s6 nganh cia trudng PH KTCN. N§i dung kién thirc ctia hoc phan nay duoc su
dung nhiéu trong cac mén hoc chuyén nganh cua sinh vién trong nhing ndm hoe
tiép theo. Tuy vy hién tai chi ¢6 céc sinh vién khdi nganh co dién t duoc hoc
hoc phén nay.

- Véi mong mudn ning cao chét lugng hoc tip cho sinh vién truong BDH KTCN
trong giai doan hoc online cing nhu sau nay. Péng thdi gitp cac sinh vién khong
duoc hoc hoc phan Phwong phép tinh trong khung chwong trinh ciia minh van cb

thé tiép can vdi mon hoc nay, nhom nghién ctru d€ xvat dé tai. "Xdy dung Video

. hai gidng cho hoc phdn Phuong phap tinh ™ dé sinh vién co thé tiep thu kién thire
t6t hon khi xem cac video bai giang trwdc va sau mdi budi hoe cling nhu én tap
cubi ky.

2. Muc tiéu nghién ctiu

- Nghién ciru tim hicu cach xay dung va bién tap video bai giang.

- Xay dung cac video tom tit duge cac ndi dung co bén cua hoc phan Phuong

phép tinh gitp cho sinh vién hgc tap t&t hon hoc phén ny..




3. Poi twgng va pham vi nghién citu

W,,f,ﬁ—j’,ﬁ]TBéiftwpfngnghiénczi‘u;Xﬁry,dngf\LidECLbE‘ngiéﬂgmmﬂmlwuai

3.2. Pham vi nghién ciru; Cac ndi dung day va hoc hoc phan Phuong phidp tinh
tai truomg DH Ky thudt Cong nghiép.

B T TSy A ;-
4._CAach tiép cin, phwong phip nghién cuu

T 4.1, Céch fibp can: Thu thap thong tin = Lugn ctr Iy thuyet, thye ti€n=Phan———
tich, théo luan — Két luan, dé nghi.

4.2, Phwong phdp nghién ciu:
- Phuong phép nghién clru ly thuyét.
e e = Phuong phap thyc nghig¢m sw pham
5. Két qua nghién ciru
Ngoai ph?m mé dau, muc luc, danh muc tai liéu tham khao, phyc lyc dé tai
nghién ctru di xay dung dwgc 18 video bai giang vé cac ndi dung chinh ctia hoc phén

Phuong phap tinh. Thoi lugng mdi video tir 15-20 phit.




NOI DUNG

Cac Video duge dit tén va xay dung theo cac ndi dung chinh cua mdn VhVQC

Phuong phép tinh nhim gitip sinh vién dé dang trong viéc lya chon tim kiém video
vé céc phan kién thic minh can hoc mét cach dé& dang hon.

DA 4] d3 xdy dung dwoc 18 video, oy thé:

Video 17 Sai 6

Video 2 + Video 3: Phuong phéap chia doi giai g_én ding phu_cmg trinh,

Video 4: Phuong phép lap giai gan ding phuong trinh. -

Video 5: Hé phuong trinh Dai 56 tuyén tinh va chudn clia ma tran.
_Video 6 + Video 7: Phuong phép [3p don (Jacobi) gidi gan dung H phuong trinh.

Video 8: Phuong phap lap Gauss-Seidel giai gan dung Hé phuong trinh.

Video 9: Da thic ndi suy Lagrang. |

Video 10: Pa thirc ndi suy Newton khong cach déu.

Video 11: Pa thirc ndi suy Newton cach déu.

Video 12; Phuong phéap binh phuong ti thiéu dang y = ax + b

Video 13: Phuong phap binh phuong (6 thiéu tdng quat.

Video 14: Tinh gan dung dao ham.

Video 15: Cong thirc hinh thang tinh gén dimg tich phén.

Video 16: Céng thirc Simson tinh gén dung tich phan.

Video 17: Phuong phép Euler giai gan dung phuong trinh vi phén.

Video 18: Phuong phap Euler gidi gin ding hé phuong trinh vi phan.
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1. S0 xip xi va sai sd

S6 a diroc goi la sb xdp xi ciia s6 ding 4 néu a khdc 4 khing dang ké

va duge ding thay A trong tink toan. Kihicu: a = A.

A= A— A A—al
Aff A o . A = V_\ai = lA — a| b e o _I__,J
| - 4] 4
— A Ag=g—A—— S SN . ,
. - duge goi lasais6 - duoc gol la sai 8O
dugce goi 1a sai 56 tu’yét- doi cua sb twong doi cha so
ciia sb xéap xi a. Xap xia. Xap Xi a.
| A |Aal < A, §< 8,

" i
— = 4 P - . . . I
b“ N T Ay go 4 sai 8O tuydl 8, 2oi 1 sai 50 tuon
| ddi gidi han cua a. do1 gidgi han coa a.




v " A A A 5
S o - 2. Chceh vigt so xap xi

(2.1, Chir sb ¢6 nghia

_khac khong déu ti

Nhlmp:, chit $& ¢d nghia cua mdt s6 13 it ca nhitng cht %6
u tién ké tir trai sang phai.

Vidur S60.010234 ¢hcéc chirso-eonghiat0:23-4
1.2 2 Chir sb dang tin )

Cho a ld 88 xap xi cha A v&i sai 50 tuyét dbi gidn han 1a 4,

Moi s6 thuc a déy bicu dign duoc dudi dang: g = h(a 10" +a, Q0" 4 A a 107+

b3

Chit s6 a_ld chiv so dang tin néu: A, <= 100 ngiroc lai thi goi I chir so nghi n

- 2. Cach viet s0 x&p xi Ty
i,
i

V du:

e e

ho 2 = 12,456 va A,= 0,006. Xéc dinh cac chit s6 dang tin va
nghi ngo clia 6 a.

Loi gidi- Taco: a = 1,101 +2,10° + 4107 + 5.107% + 6.1073

o Theo dmh nghla ta cé: ag 1a chir 50 dang tin neu A, % Lo

0510_ A—0610“ <0510_

Viéy: Céc chir s6 dang tin la ]’2’4;,,n,gl7i ngolaS6

Cluz ;}_‘j

Néu ay la chif $0 dang tin thi nliing chir 50 0 bén trai i nd cing dang iin
v ohip 6 ay I nghi ngd thi niding chir s o hén phal cive 1o cting nghi ngo.
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S , 2. Cachoviet so xap xi

P

- o . Céch 1: Vibta kém theo sai 50 tuyét doi gioi han
=l I o at A,
. M ¥
1 {on)
an

7. _Céch 2: Viét thea quy wde: moi chil $6 c6 nghia déu
dang tin
(Tike la. sai $6 tuyét doi khong lon hon mét nira don vi
. -~ A L., + a )
ctia chit 56 cuoi cting bén phai.)

‘Cach viét

3. Sai s0 cua ham so

Xéham 2 bidn /=1 (v.p) khi vi; x, ¥ lan yot [ gid lri ghn ding cla X.
Y f = flx,y)1agid n ghn ding cia F = f(X, V). Khi do ta co:

af af af ar
F—fl=|fX - f(x, =l A+ — Ay < = 1A+ 5 | Ay= 4y
. Téng qudt: Cho f = f(xy, %2, .., %) ldhamn bién kha vi voi sai sbevacac
doi so lan luot 13: A, khi do: :
Sai s0 tuyét doi gici han cia f  Sai 56 fiwong doi givi han ciia f
7 (T; . A .
Ay=2 I Ay - 8, =
=\, ' l/l




3. $ai s6 ctia him sb

Vi du

Tim Sai s8 tuyet doi gioi han va sai s0 rong doi gidi han khi tinh chu vi va

| dién tich hinh tron ban kinh R? Biét R = 1.8 + 0.0015 (em) vim = 3.14.

L9
.

di gidi
Taco: R = 1.8 + 0.0015 — Ap= 0.0015
== o s =314 Ap= 0,005

e« ChuviiC=2nR - C,=2R; Cp=2m
= 2% 1.8 X 0.005 + 2 x 3.14 X 0.0015
St il eI L

) Ac 002742 0.002469 ~ 0.0025
— e = U, =~ U,
CTC]l T 2x3.14% 1.8

Lo

12
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1. Khoang phan ly hghiém

% 2. Phudng phap chia dbi
Y¢ 3. Vidy
¥ 4. Su dung Matlab

iy

1. Khoang phan ly nghiém
* Pinh nghia
(a,b) goi 1a khoang phan ly nghiém

clia phuang trinh f(x) = 0 néu :

+ f(a).f(b) < 0

+ f'(x) khéng d6i dau trén [a,b]
* Phu'ong phap tim khoang phan ly nghiém

Khao sat sd bd ham y = f(x) trén mién xac dinh va du

doan khoang phan ly

13




2%
HE

/2. Phurong phap chia dbi
a. Néi dung phuang phap
Gia sif (a,b) 1a khoang phan ly nghiém cua PTf(x) =0

: {4/
Chia dbi (a,b) bdi trung diém ¢ = o

« N&U f(c) = 0 thi ¢ 1a nghiém phugng trinh f(x) = 0
e N&u f(c) # O thi ta xac dinh khoang phan ly mdi cua
pt 13 mdt trong hai khoang (a,c) hodc (c,b) va tiép tuc

qué trinh chia ddi khoang do.

14




b, Danh gia sai s6 cua nghiém gan ding

- Goi & la nghiém dung clia phuong trinh f(x) =
" N&u quéa trinh chia ddi dimg & budc thir n thiz - :

tﬂmummlmm@mgmummuigfmngijgggggggggggggf

— : ' b—a 4 b—u
e 22 - e s — o ———
|( ﬂ 2n | " é\ 2” . - i
- S e L. |
+ Neu chon nghiém gan dung |a = a 5 - thi:

&= \(’n é’\ S —_n_-n'_lW

Phuang phap chia d6i d& tim gan ddng nghiém
- ~ clia PT vdi sai sd khong vugt qua ¢ cho trudc.

ﬁv DO GIAL THUAT PHUONG PHAP CHIA pﬂ

i©1=0 T e= @b, rml@———
True ’L___H False
S f(a)r(c)ro
F,d-f
) - 3 Thayh=r¢ - ET_T‘E}E_‘] -
e=h-a
L‘\\
e
" False
True 1

Kétquy; v=a Jo-al<e
w=h |u-b|=<c

15
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e | 3. Vidy

o

Vidu1:
" Tinh gan ddng nghiém thyc cda phudng trinh

f(x)=5x3-20x+3=0

trén (0; 1) bng phudng phap chia ddi. Diing & budc thir >

-+ va dénh gia sai s0. -

fix)=5x5-20x+3=0-f(0)=3; f(1)=-12
Dir 1iéu tinh toan dugce thé hién trong bang dudi day.

n a b ¢ fic)
0 0 L 05 83750
’ 0 05 025 -1.9219

-0 025 — 0125 0.5098 _

£

3 0.125 0.25 0.1875 -0.7170
4 0.125 0.1875 0.1563  -0.1069 -
5 0125  0.1563 . 0.1407 0.1999

Nghiém gln diing cia phuong trinh Ja: x = 0.1407

Dénh gid sai sb: £ < =% = - = 0.015625

2 +1 26

17
10




Vi du 2:
“Tinh gan ding nghiém thyc cla phuang trinh

dx —5lx—5=0

A o s

trén khoang phan ly nghiém la (2 ; 2.5) béng phuong

Giai:

4x - SInx=5=0, - f(2} = —0,4657; F(2.5) = 0.4185

"
» Chon ¢, la nghiém ghn ding cta PT, khi d6 véi sai s6 £ < 0.01 tacd:

b-a 2.5-2 0.5
i SEm S =00le 2m*1 > == 50 > n > log; 50 = 5.6

» Dif liéu tinh toan duoc thé hién trong bang dudi day.

-n —a b c : . f(c)
0 2 2.5 225 -0.0547
1 225 25 2375 0.1750
2 2.25 2.375 ) 2,3125 ) 0.0584
3 2,25 2.3125 2.28125 0.0014
4 225 228125 2265625 -0.0268
5 - 2265625  2.28125 2.2734375 00127
6 2_.273_4375 2.28125 2.27734375 -0.0057
18

11




4.SU dungMatlab.

Exp tai 161 goi. Khoang phan ly 1a [a, b) va sai s0 14 tol (tolerance). .

function ¢ =

ogn-mi-énh-sauvaotépbisection.m Bidu thire etia ham f(x) s durge n'uyén cho hén

bisection{Exp,a,b,tol) 5 Ham ¢ bén tham sb i

% Gia tri cia ham tai-mat a

stop = 0 % Bidn stop d¢é ngung véng lap

tel = 2*tol; %758 TAy nghiém 1A trung diém - - -

fa = subs (EXp,a);

while (Stop =0 s tbrad>=tot}——

- e = {a+ b)/2; % Tinh trung didm c
fo = subs (Exp,c): % Gia tri ham tai trung diém ¢
if fc =0
S __ stop = 1; % Thoat khoi vong lip
= = " gigaif fa¥fc > 0 % Néu F(&) cung diu F(a) . |

a=c; % Gan a bdng c

elge 3 N&u Fic) trdi diu Fla) -
b=c¢; % Gan b bang ¢

end

end
- - - and

Tai cira s6 Command ciia MATLAB.nhﬁp_ iéﬁh_ﬁﬂﬁ_ééif: ’

»>>bisection ('5%*x*3-20%x+3',0,1,0.0001)}

ans =
0.15068

19

12
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sir 1. Phudng phap lap

" 1. Phuong phap lap

,i; " a. Néi dung phudng phap
Gia si7 (a,b) 1a khoang phén ly nghiém cla pt f(x) = 0 (1)
Bién dbi ptrinh (1) vé dang tudng duong: X = p(x) (2)

—v3i-

.QJI—(—X—)‘é—Q—é—L_x_g[_a_T bl gell”

Chon x, € [a,b] bat ky lam nghiém gan ddng ban dau

va thytc hién qua trinh 18p theo cdng thiic: Xp.q = o(X,)

Khi d6 ta thu dugc day cac nghiém gan dung {X,}.
N&u limx =& thi ¢ 1a nghiém dung cua phuang trin

H=320

20
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b, Danh gia sai s6 ciia nghiém gandong -

Gia sr& 14 nghiém diing va x, a nghiém gan dung cua -

e phudng trinh f(x) = 0 trén (ab).

Khi dé céng thic danh gid saisbla: |

Xy xn—l‘ .

144

e q
%, — gL
x=els 2,

_ N&u cho trudc sai s8 & thi diéu kién difng ldp la:
9 ] Lg
1-g¢

\xn —X

-1

& 2. Vidy
ke

. Tinh gan dlng nghiém thyc cua phuang trinh 5x2 —~20x + 3 =0
" trén [0; 1] béing phudng phép I&p vdi sai s8 khong qua 1074,

Buérc 1: Xac dinh ham 13p ¢(x) tir phwong trinh: 5x* —20x +3 =0

o Lav i X) = ox = I9XF 7Y oTE="T5xr=19-nén-4< i8-8 0.4 +loai
) SXU+3 3o . _ 3 ,
Lay o(x) = ~ 50 Vig(xi= Zx‘ nén @'(x) < q= I <1 ¥x e (0, 1). » chon

Buwée 2: Xac dinh didu kién ding lap: Véi sai sb £ < 10~* tinh 1ap dén khi
thda man d.k:

1 —_
|x, = Xpoal < 107% = |x, — Xp—1l £ _q_g 1074 = 3.107°

1—¢q

21




Xn |xn — Xq-1l

0.75

0.25547 0.49453
= - B.184407 - - 0.10130
0.15002 0:0032% - :

0.15086 0.00006
0.15086 0

]
|
!
|
|
i
Rn|w (o= lofR

' Nghiém gan dung clia phuong trinh 1a: xg = 015086

22




3. Phuong phap lap don (lap Jacobi)

Cho hé phudng trinh tuyén tinh hé sé hing s6 vdi s§ phugong trinh
bdng s&an: '
o Ay Fapxy X, = by

— — ™~ -
A i o % gl *
a., a a b X
2 2
A= 21 22 2n b= X =
anl an2 ann Lbn_ L n

3. Phuong phap 1dp don (13p Jacobi)

CAC BUDGC GIAL GAN DUNG HPT BANG PP LAP PON
(JACOBI)
@i 1 Bién d8i HPT.Vé dang: x = ax + §, vdi ma tran a t/m llal| <1

B 2 : Chon nghiém x3p xi dau x' = 4

girde 4 1 K&t ludn nghiém gan ding ctia hé 13 x(™ va danh gia sai s6 theo
CT:

*

< “(X. o ”x(n) _ X(n—i)

o

-

£

%

23
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20/31ZU£Zo

4.Vidu

* Dang 1: Biét truéc s6 lan 1ap

Tinh gan dung nghiem cua

l3p, don. DUng lai & budc th 3 va danh gia sai s0

(4, +0.24x, —0.08x3 =8
0.09% +3x, ~0.15x3 =3

0.04% 0085, 445,220

—_—

Hudng dan gidi:
~ Burdc 13 Bién d6i HPT vé dang: x = ax + 8, vdi ma trén @ t/m |lal|_ <1

f 4x 4 0.24x, ~0.08x; =8 [x)=—0.06x, +0.02x3 +2
0.09x +3xy —0.15x; =9 & {xy =—0.03x +0.05x3 +3
0 04).’,{ —{) 08X2 -+ 4)C3 =20 “.X'; = —0.0IXI +0.02x2 +5

0 —0.06 0.02
(Chi v: Véi HPT trén thi a = |—0.03 0 0.05| = llale = 0.08 < 1, thoa mdin)
—-0.01  0.02 0

0y _
2 X0 =2
B 2 Chon nghiém x8p xi dau x(® = g, tc chon x(0 = H - {x =3
5 xéo) _c

24
17




Burde 31 Tinh cac nghiém xap xi tiép theo theo cong thirc 18p @ x** 1 = ax® + B

Cac k&t qua tinh 13p thé hién vao trong bang sau:

S A 20 £ R -
. 1 2 3 a3
T T T sk Nghmm .'?L_,d, ng cuia HPT la:
N %;-=1.9092
I 1.92 3.19 3.04 — Xy =3, 1949
T2 [ 19094 | 31944 | 50446 |V lxs = 5.0448
I 19092 | 3:1949-1-5.0448 |- - T e
ll
. Danh gia sai s6 theo cdng thlc: 1x™ - x"lle < 1_-|—"”ch|| ) _ =2y
~0.0002
Ta cbifialie = 0,08 ¥® —x@ = [ 00005 | - x® —xPe=00005 - —
0.0002
0.8 ¥, = —0.06x, + 0.02x5 + 2
‘. _ (3) _ . = -5 Xq = —0.03x1 + 0.051’3 +3 r:
Do dé: &= Ix® - x'll < 7555 0:0005 = 4.3.10 = —001% +0.02x, +5 I

25
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Hu'dng dan gidi:

10,035 41yt 5y =12
ﬁ 2)(71 ‘|‘10.7C2 + Xy = 13
R ;le_: + z_xi__i-__l_o_xj__—-_:l-4_-_ e e e e

v fv

Tty g
«»

e 1+ Bién d6i HPT vé dang: x = ax + §, véi ma trén a t/m flal| <1

Bude 2 1 Xac

A A N " 1 _ -
dinh digu kién dimg 1&p: flx™ —x®0{ < llolllr” .

)

trong budc 2.

ride 4 ¢ Tinh 13p theo cOng thuc :

B 3+ Chon nghiém x8p xi dau x(© = 4

£+ = gxU0 4 g d&n khi thoa man d.k

26
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Giai:

(10,03, +xp + x5 =12 [x)=-0.003x - 0.1xy ~0.1x3 +1.2

2x1+10X2+X3=13 Lol )Cz =*-0.2x1—-0.1x3+l.3
2)61 + 2)67271' 10)(3 = 14 JC3 = —'02)(7] - 0;2)52 +1.4

[—0.003 —0.1 —0.1]

>a=| —02 0 —0.1j - [lalle = 0.4
,,_OE 0.2 0_

Véi sai s6 khong qué 1,3.107 thi didu lién dimg 1gp 1a:

- 04
a0 <202 0013200195
1.2
« Chonx©@ =13
1.4 S .

« Tinh [dp theo cong thitc XD = gy + B dén khi théa man diéu kién.

—0,003 -0.1 -0.1 1.2
=yt = | —0.2 0 —0.1]x" +(1.3

~0.2 =02 0 1.4
Céc két qua tinh lap thé hién vao trong bang sau:
—.';” ‘(fr) 7En) (n) “x(ml) — x(rlj" . . N . ; ;
iy e %3 RN Viy nghiém géin ding cua HPT la:
0 12 13 1.4 S |
r 9264 0.52 09 ﬁ? x = 09984
A IO S N V x, = 1.0025
Sz 1ors2 - 1.02'4_7 10307 SR X3 = 1.0029
'''' 3 [os9ra 09939 | 09920
4 Loses 10025 11.0029: L Dimglsp -
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Hp Gauss - Seuded

i

2

-

Phsyong ph

%E

b

Vi

a

2

W
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. 1. Phuong phap 1ap Gauss — Seidel o

Cho hé phudng trinh Ax = b (1)

_ Budc 2: Chon nghiém x&p xi dau x© = g

. e e
Bude 3 : Tinh 13p theo cdng thire: X = Eaux(j"”’ + Z(xijx‘j"’ + B,
il J=i

-~ -d&n-khi-théa-mEn-yéu-cau-ela-bai-tedn,—— - - - e

2. Vidu

Vidu :
Tinh gan ding nghiém cla hé ptrinh baéng phudng phap lap

Gauss - Seidel. Dung lai ¢ budc thir 3 va danh gia Sai 50,

_F4X1 + 0.24)(2 - 008)(7’5 =8
0.09x +3xy —0.15x3 =9
L0.04)(1 — 008X2 + 4X3 =20

—

29
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Gidi ;

Burdc 1: Bign d6i HPT vé dang: x = ax + 8, véi ma trén a t/m |lal| <1

(4x+024x, ~0.08x; =8 [x=—-0.06x, +0.02x3 +2

{O'ngl + 3x2 —'U.15)C3 =Y &9 Xy = —0.0336:] -+ 0.651:3 +3

10.04x, - 0.08x, + 45, =20 | x3 = =0.01x; +0.025 +5

0 =0.06. .0.02].._

003 0 005> llalie = 0.08 < 1, théa man)
—0.01 002 0

(Chit yi: Vi HPT trén thi a =

S i 72 s x:io_)_zz SO
Budc 2: Chon nghiém x3p xi dau x©@ = g, tirc chon x© = H - {x0 =3
5 P =5
3

Buwde 2 Tinh 13p .
(k+1) _ (k) (i}
x; = —0.06x; + 0.02x3 + 2 xy T = —0.06x;," + 002057 +2

Tit: Ly = ~0.03x, +0.05x; +3 b CTip: 4 2D = —0.03x" +0.05%( + 3

x3 = —0.01x, + 0.02x; +5 xgkﬂ) _ _0.01x5k+1} n 0.02x£k+1) 15
¥ = —0.06x3+0.02x5+2="

i I x® = ~003x . +0.05x5+3=3.1924

Lxgl.) = —0.01 X 1.92 4 0.02 X 3.1924 + 5 = 5.0446

 C4€ két qua tinh |3p thé hién trong bang sau:

(k) (k) ()
k 1 *2 *3 . . )
0 2 3 5 Nghiém gén ding cua HPT la:
T ez 3.1924 5.044¢ % Xy = 1.9092
S . b Xo = 3.1950
1.90 31949 50448 ..
BRI P e It x; = 5.0448
3 1.9092 3.1950 5.0448
.3 i
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A w A7 & e LN Sy
VEGET Temgopat-ve-da-thicpol

% 3, $ia e nbi suy Lagrange

I 3. MaE s vi dy

31
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o - 1. Tong quat vé da thire ndi suy

o<

» Dgf vén dé: Ham s0 y = f(x) khong biét biew thic-giai-tich-cy the
quy ludit £, chi bi€t céc gid tri y, = f{x;),

K| Xg- Xy Xp e Xp

- U x,ela’ Bl (k=0.n)
y Yo Y1 Y2 -V €la bl ¢ ")

nhung ta lgic

- RSO g k=0 )

an biét gia tri cia ham tai nhiing diém khac x,

> Xay dung da thirc : P,(x) = a4 x4 +a, x +a, thod man

v' P (x} dupc goila da thire noi suy cua ham fix),
v Cac diém x, dwge goi la cdc mdc néi suy (hay cac nit ngi suy).

bl

B miey Jaoin o TR

% Pa thirc ndi suy Lagrange c6 dang:

1
Lix) = Z yiLi(x)

i=0
Trong d6, L;(x) dugc goi l1a cac da thirc Lagrange co ban va dugc tinh theo

cong thuc:

X — X
Li(x) = 1—[—%
520 xX;—Xj

J#i

32
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—_ | 3. Vidy

e

Vidu Say dung da thire morsuy - bagt afrge-tirefe-pindisuy sau diy:
7 x| 1 5 2

. (x - x)(x = xp){(x — xq) (x - 5)x~-2(x—N
Ty — —— = e s - EeE

0= Titp — %3) (kg — ¥2)(xp — x3) (1 -5)(1 - 2)(1-9) ' Cimmm U
o : : : Tueng tw tinh: Ly; L3

L= (x—xp)x—x)(x—x3) _ (x—-Dlx- 2)(x —9)
1T (g - xp)(xy — xp)(xy — X3) (5-1)(5-2)(5-9)
B3+ Xdv dung da thite ngi suy Lagrang theo CT: LY = Ziggiltx) = e o
L(X) = Vi L‘) + ¥ L] + yz.L?_ + ¥y, L3 = 3.1.-[) + 4. Ll + 0. [.2 + 8. L'j: vas

i suy Lagrange trong, Matlab

4. Tim da thue ng

o x = inpub (’ [EEEEE B
: y = inpuc{ . .- vy
P} >> X = [ ]; y = [ ]; (I -‘.“enqL‘r‘.(';:);

L = zerosin,nki

for 1=1:n

pOIYﬂt(Xran)} v = 1;
for jﬂ;n ]
>> simplify(p); e
' ' cony (v, poly (2 (1317 i) —2430 0

>> palyval(p,c) |

oyl
Lii, :} - vry(ls

>>p

[Ehls
L
P = sumil)

33




o

A " s & = 2
7 f 1. mElen RNy LY o e

% 2, B thire ndi suy Mewion

S 3. Mk sd vi gy

34

27




P T WV

26/5/2023

1. Khai niém ty hiéu

Gia sif cho bang n + 1 nit ndl suy clia ham y, = f(x), k = 0..n.

. i 0 1. 2 ... n s
. - X | Xy Xy - Xy vaenes Xn
Yi'Ye Y1 Y2 ¥n

Vel Ve

+ T\}jiég cap 1 cCua_tEa_r_rl_f&x) tal x, Ia: /'[-’Ck ,x,{,“,] =

- X SR —= - Xper — Xk - =
' ’ .f'[-\’n;'--\‘m]“.f'['-"r.v-"m] S

+ Ty hiéu céip 2 cta ham f(x) tai % la: .f'lxi.-.-x.'.-‘.‘/'-".'; u] =

RV BaY)

. , _ ..... e R E: :_[: A g s _.7::'_:f_....‘\' OV WA B
+ Ty hiéu cp n ctia ham f(x) tai x, la: f [A‘A. ..\',uﬁ;.---.-‘f;,“,] = [ " / '"] [ ¢ a "] T

N ™ X o

»  NX: Céc ty higu la cdc ham ddi xing clia cac d6i . Vied " Vo _ Y " Yiet _
Sl Xeer] = = =/ [xkﬂ"‘xk]

56, ty hidu tién tai x, bing ty hidu 10i tai Xy S A e T

> Da thifc ndi suy Newton tién xudt phat tr X, la:
P(x)=yy+ (-" =Xy ) fxgx, ]+ (x - x,))(x =X, ) fxp.x X0 ]
tot (x—xp) e (x= ) S, XjonXy, [

-

s /' Da thifc ndi suy Newton [di xuét phat tur x, 1a:

P(x)=y,+ (1 - x”)f[xl,,,.k’”_;]
+ (X — Xy )(X - xnf[).f.[xn "“.n—l’xrr-zj_F

L +(A. —.x,,)---(_x —,x,)f'[x”,x”_,,...,x”_]

35
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=l Ny )

20/012UZS

o g !u:{. - - I
' ““ﬁwﬁ?@i

ag = by 'Cé =
Xy — Xy Xz="%p Xy—%g
Xy Y1 . _Y2— N b1=a2_a1
3 T x—xy X3 — Xy
*2 Yz Y3~ Y2 T '
Xq — X3
X3 V3

NS Newton ts sat pht o i %51
P(x) = yo + ag(x — %0} + Bo{x — xp){x — x1) + co(x — xg)(x — xq)(x — x)

PTNS Newton Iiti xuéit phat tir nit x5:
P(x) = y3 + az(x — x3) + by (x — 23)(x — x2) + colx — x3)(x — x3)(x — x)

Vidul (Cho bang cac gia tri cia ham s6 y = f(x)

xt0 1 2 4 5

;7 yl|l7 4 15 . 247 612

1. XD da thic ndi suy Newton
2. Tinh gan dung f(4.7).

36
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'BANGTY HIEU L N

5 612

DTNS Newton tién xuit phat tir x:
S PG =74+ (=3)—0) +7(x — WD =D +7x -0 -1 —-2) o
+1x - -DE-2)x—-4)=... S
= DTNS Newton [0i xudt phat tlr x,:
P(x) = 612 + 365(x — 5) + 83(x — 5)(x — 4) +12(x = S)(x —4)(x — 2)
F1x -5k - DNx-2E-D=..

= DTNS Newton liii xuét phat tir x,:
P(x) = 612+ 365(x — 5) +83(x — 5)(x — 4) + 12(x — 5)(x — 4} (x — 2)

+1(x =5)(x - Mx—-2)(x—1)

= f (47~ P(4T) = 4T6:1681

37
30




- 4.SU 'dl_mg"MatIaB -

» Xay dyng ham newton:

function out = newton (xp8,yPs)
n = length(xps) ;A = zeXos (n);
A(l,:) = yps:

fof k = 2:n - - . ] :
Akl -n-k+1)=(Atk-1,2:n-k+2)-A(k-l,l:n—k+1)) e : -
Jixps(k:in) - xps (1:in-k+1}7)7

; end

} X = sym{ones{(l,n}); syms X/
- - |  for x =2:n

T Kk ay = XK (x = xpsi{k-1)): - R
™ i end — =

out = X*A{:,1};

» Dé sir dyng, ta nhfp cée lénh sau lai eita s Command.

>> wps.=l 1; yps =L 1/
»>p = newton (xps, yps) e e e e e

Mudn mi gon. (a goi ham simplify,
> gimplify (p}

i

’,

s
Pt
GO
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26/5/2

?% :

ﬁ 1. Khal niém hleu huu han

* 2, Xay dung da thirc ndi suy Newton

gﬁ; 3. Mot 86 vi dy

1. Khai niém hiéu hiru han
Gia st cho n + 1 nut ndi suy (x,y).t = 0..n cach déu nhau,
trclax, = x, + t.hvGihe N khéng d6i, y, = f(x,)

S6-h-goi-la_budc nhay.
Hiéu hifu han tién cua f(x) tai x; :

Cap 1: A =V~ Vi

Cap 2: A’ *A(A ) A=A

o n o o_ n—=1\ _ an—1 _ n—1
' Cap n. AJ’/ —A(Ayr )—AJ’:H A)’:

39
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~* Nhanxét
Vi mot bang gém n + 1 ndt ndi suy cach deu nhau, ta ch|

6 thé xdy dyng dén céc hiéu hifu han cap n.

2. XAY DUNG DTNS NEWTON VoI C/fC NUT CACH PEU

(Xét truong hop ¢ 5 mid ngi suy, cae truong hop ¢o whiéu hon hodc it hon hodn toan fuong tir.)

. Lap bdng higu hitu han.

Xg Yo Y17Yo by, — By, By, - A%, By, ~ By,
X Y1 Y2—MWM A;z - A}’l Af’z - A§'1_
X3 Y2 Ys—Vz A;:s - A}'z

X3 Y3 YaT V3
Xa Ya

B W = O

» 7. Xay dung DPTNS Newton tién (dit x = xo + ht) hodc fi (dat x = x,, + ht) theo CT:

4 t t(t—1) et -1t - 2) t(t — 1 —-2)(t— )
Tién: |P(xq+ht) =y +ﬁﬂy° +—-—2!—/_\;",u + 3 AS + P A
.. t t{t+ 1) t(t+1(t+2) t(t+ D +2)(E+3)

« Lli: |P(xy + ht) :y4+ﬂ\7y¢+-—2!— yz,,+__3!—_'vs?4+ a 7

;or _ ! 2 _ . 3 . 4 _. a4
Chu | qu = A}fa] V Ay_)" V Ay]_' V.y‘l' - Ayu

40




Tong quat:

Trugng hgp 6 n + 1 nlt ndi suy (x,y,).t = 0..ncacn déu nhau vdi
budc nhay la h.
| /"> Da thirc ndi suy Newton tién xust phat tif x, dugdc xay dung nhu s'a'_u: w

pat: x = x, + t.htacod

f — te—=1..At—=(n=1
ol P(x,,+hr)=y,,+L.Ai, +it———).Af, bt (=) el )).A’{,

=t ety e — g - nl .
\ e : 2

V4 o
/"% Da thirc ndi suy Newton |t xudt phat tU x, dugc xay dung nhu' sau: N\

Pt x = x, + t.hia f_:é__ )

S o T
P(z)=y,,+L.v{, +igf—).v{ Fo, +( )+ (n )).v"
L o | n! "

21!

3. Vidu

Vidul
Cho bang cac gié tri cia ham s6 y = f(x)

x|O0 3 6 9 12

S y|-2 5 12 17 25

Diing da thifc ndi suy Newton tinh gan dung f(0.6)?

41
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« PTNS Newton liii xudt phat i x,; Dat: x = x4 + At = 12+ 31

P(12 + 3t)
ot tt+ 1) (e + 1)t +2)
—25+8.T!+3. 5 +5.-—T—
" 7.e(t + 1}(5‘+l D3
\ DTNS Newsbn tién: DL x = xo + ht = 0 + 3, )
t t(t—1) tHt—-1D@-2) - -2)¢~-3)y 7 25 101 55
3 2+7—+0. —2),— X A . B Mkt N My gty |

k@O =2+ 75405+ (=2 30 t7 4l b 12t Tt T

l ‘..._ ’.I. _. — .‘ __H_ % — - —— .A.....I.. e e e .. H-: - e - — _7;_.._ 1 _.-:_z_.s...... .3. .._.:];1)._1._.. - 2__....5_5.... —_ _. . . - . [
poix=06thit="r= 0,2 nén: f(0.6) = P(3t)t=p2 = 33 02" -3, 0.2% + -2 02°+3 0,2 -2 =-09312

P(36) =2t — 224 2 Veix=12-t=04Viy f(LD) = P (300, = 7,0247

4. S dung Matlab 1

2P > Xy dung him newloned:
! function out = newtoncd (yps}
n = length(yps);A = zeros(n}/ A(l,:) = yps;
for k = 2:n
Alk,k:n) = {A{k-1,k:in} - A(k-1,k-1:n-1));
end
T = sym{ones(l,n)), syms t;
for k = 2:n

T{k:n) = T{k:n)*{ttk-2)/(k-1};
end
cut = T*A(:,n);

»  Ddé sii dyng, ta nhip cde lEnk san tui cun s6 Command.

>> yps =( 1:
»> p = newtoncd (yps)

Mudn il gon, ta g hivy simplify,
>» simplify (p)

42
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1. Phuong ph4p binh phuwong t6i thiéu

Phuo'ng phép binh phuong t6i thidu 13 mat dang phan tich
hi qui toan hoc duge s dung dé xdc dinh duong bidw dién pht

hop nhat ‘cho mjt tap dir ligu. cung cép mdt-phép-minh hoa-trye

. quan v& mbi quan hé gilra cic diém dit Liéu tronp ap div I|¢u

+ Tuyéntinh ¢ Tuyéntinh

A

Phi tuyén

Bai foan:
¢ a X X X2 X
Cho bang so liéu: ! "
Yy Y1 Y2 Yn

Tim mbi lién hé f(x) thoa mén f(x,) = v,

6i moik =1,.
nay la nho nht, tuc la:

n

k=1

D et = Z(f(m yo - min

Ta ¢An tim ham f(x) sao cho sai so gitia cdc vy va f(x) 1a nhd nhat
,n. Didu nay xay ra khi tong binh phuong, céc sai sb

44
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£y OO D)

2b/o1ZULS

T
"2 Triwomg hop f(X) =a +bx I S B
TouT

n n L3
BiuS = = p (fa) =y)* = ) (a+ by =y - min
- - fe=1 k=1 . ~

k=1

~Bai todn tre thanh tim a; b d&-S-dat gia tri nho-

[Il.'lcll

Do d6 a, b la nghiém cta HPT: S, =S, = 0

e T T T T T
%(a + bxg— Yk) =0 - az 1.+ b Z X = Z Vi. e
= PP =T A =T
ZZxk(a+bxk—yk)=0 azxk'?bzx?zxk}’k i
R 7= TR W S St =1 k=l

Giai hé phwong trinh trén ta tim duge a, b. Tu do suy ra f (x).

AN

Vida @
Dé nhan thdy su phy thudc giita hi¢u dién thé va cuong dd dong
dién trong mdt mach dién, nguot ta tién hanh do va thu dugc bang

s lieu:

e 32T |4
e 502 |59 | sy 1201 |
> Bigu dién s liéu 1én do thi: » Tir d6 nguoi ta quyét dinh xap xi

bang s6 lidu trén bing md hinh
g duong thing (md hinh tuyén tinh)
I y = a+ bx.

Dung phuong phap binfi p/m()mg

‘;f

161 thicu xac dinh a, b ?
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Hadng dan:

Bude L Xde dinh dang HPT twong ing voi cong thicc thuc nghiém can tim.

Voiy = a+ bx thiaq, b la nghiém cua HPT:

!‘ \ k=1 k=1 k=1 /
“Bude 2: Lip bing tink cdc 1ong f”f’”g HPY\ @c 3. Thay 56 lidu vao HPT v gta\h ]

*u Vi x kY 4a +10b=12952 _ Ja=-0035
K sz | o 10a + 30b = 88.63 b = 2.966
2 59 3 ne_ i e e e s |
3 859 ’ 2577 KL:Cong thirc thyc nghiém can tim la:
4 1201 e 4804 f(x) = ~0.035+ 2.966x
b 10 29.52 30 88.63 / oo
_ \_ i

Nhin sl
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" 1. Cbng thirc thyc nghiém dang tong quat

Gia st can tim moi lién hé (x,,y,), kK = 1,2, ..., n dang:

.”l' =

fo(x)+. So(x) (c;el)

Trong do cac ham f1 (x) f2 (x) fm (x) da biét trude.

4 can xé4c dinh céc hing s6 ¢; sao cho biéu thiic sau dat gia tri nho nhat:

Som é} (__gk_)_Z = i [f(x_k )— yk]z R

k=1

MG, C,, ..., €, 1 nghiém cia hé: S =S¢, = - = S;, = 0, cy the:

c|kZ flz(xk)+ CZAZI £, (e )E O )+t Cm;(z| fo (e )G (x) = Z v £00) (
=1 (= - k=)

L

n " h
C,Zf;(Yi)fz(X,‘)+CgZfzz(xk)+--+szfm££!.)f2 Zyk ‘(l'( ' )

l/ b= ' k=1 k=1

Clkzl £ (e ), () +C2kzlf2(xk)fm(xk)+“' tCp, kzl fmz(tk Z YilnG) o

hin xét: Tu dang Wslay=cifi+efot o+ imfm o _
Nhén 2 vé véi f, ta dugc: o ff e fafi b 1,,[,,,fl = yf, roi lay tong ta dc PT {1) cua hé.
Tuong tw nhén 2 vé véi f, ta duge ¢; fifz + Coff 4 O ffi = yfo 10113y tong tade PT(2) clia hé.

Tiép tyc nhu vay ta duge cae PT con lat cia HPT.
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x|1 3 o6 8§ 11

3 5 5
a) x . +b) x, =) X7,
4ghiém-cua HPT: {7 e .
a-Zx£+b x: =inyk
L k= k=1 k=1
5 3 s
—Ta- cé--Z;xf.— 231, Zr;j =2087;. Zik =20115, Y x,y, =154 me ~1428
k=1 k=1
231a+2087b =154 = 0,4037
yrad o ¢ — y = 0,4037x +0,0291
- 2087a+20115b=1428  |b=0,0291 o

- 1 -—x%y—dl;l’ng;GT—th-t;l’c—ng-h-iém-dang e Ak Boging b € 008
d, b, ¢ ki ﬁai’}iéwi‘ uis PIY

h] 5
aZlerZst. + Z =Z)'R
k=1 k=
5 5 5
ay sinx, +bem X, +cY sinx, cosx, =Dy sinx,
k=1 k=l

k=1 k=1

25: 08X +szmr COS X, -l-CZCOS X —Zy COSX,
& k=)
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- y_k sinx_k cosx_k |sin2 x_k | cos"2 x_k kinx_k cosx_k y_k smx_k y_k cosx_k B
2.0000 | 08415 | 0.5403 | 07081 0.2919 0.454% 176829 10806
5.0000 - 0.1411_| -0.9900 0.0199 | 09801 -0.1397 0.7056 -4.9500
, 1.0000 | -0.2794 | 0.9602 | 0078 0.9219 0.7683 0.2794 0.9602
40000 | 09894 | -0.1455 | 09788 | 00212 | 0.1440 | 3.9574° 05820~ - -
" 90000 LOO00—|0.0044_] 1.0000 0.0000 -0.0044 -8.9999 0.0398
210000 | 0.6925 | 0.3694 | 2.7849 | 22151 01017 22,9334 14514
Sa+0.6925b+0.3694¢ = 21 a=4.7010

0.6925a+2.7849h—0.1017¢c =-2.9334 & b=-23117
1369w =0-1017b+2.2151le =-3.4514... | € ==2.4482

\Viy cong thire thuc nghiém cin tim la; y = 4.7010 — 2.3117sinx — 2.4482cosx

Cha y: Trudng hop ham f(x) phi tuyén tinh déi vdi bién x
o f(x) = a.e™

Logarit cd sO e hai vé, ta dudc:

In(f) = In(a.e™) = In(a) + b.x

t F = In(f) va A = In(a), ta dugc CT thu'c nghiém dang

D
' F=A-+bxX

Tim A,b rdi suy ra a,b can tim

* Chil y; Chuyén bang cac gia tri (X y,) sang dang bang

cac gid tri (x, Ny = (X F dé tién tinh toan
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Vi du 3: Cho bang cac gia tri sau:
x| 1 3 6 8

yl2 5 1 4

Hay tim cong thirc thuc nghiém cd dang y = a.e™

= a.e? - Iny = In(ae?™) =lna +bx

=xY =Iny, A=Ina.Khidotact: Y = A+ bX.

4A+ b Z?c=1Xk = Zi:l Yi

A, b 1a nghiém cua HPT:
A thle + b2i=1xi3 = Ei=1 XYy

Ln2 = 0.693}

1

3 Ln5 =1 6094 9

6 n1=0 36 Q

8 Ln 4 =1.3863 64 11.0904
Téng 18 3.6588 110 16.6117

44 + 18b = 3.6888 | A =~ 0.9203
184 + 110b = 16.6117 b = 0.0004

Ina — q = e? ~ %9203 ~ 2,5100.

VIA=

Vay céng thic can fimla:
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3. s dung Matlab -
Trong MATLAB, ma tran F duge xbe dink bl F = [L,{x), LX), .. T0T
Vi thé chung ta viét him sau déy trén MATLAB ]
o ’ T e - o - - -
e funotien-e =.ledstsquares(x, ¥y, B} . . o
FE TR I - LWL NPT -
- o=F N X+
= end :

Vi du: Dung himléastsquat
x = (0.5:.5:5)";
y = [5.56;6.93;7.92,‘8.14;7.60,‘6.41,‘4.88;3.38;2.27;:_]..9];

LT W

o o b EoHEUhG thtc Tighién dang y =—a+bx— -

e yegstsquares (K, Yy 07w = e

ang =

'8.6433  -1.2179 (Toela y = 8.8433 2 1.2179%)
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S ]

ﬁ 1. Tru’cmg hdp ¢d 2 nat ndi suy

* 2. Trudng hop cé n +1 nit ndi suy

¥¢ 3. Tinh gan ding dac ham tai diém bat ky

4. Vidu

" Tinh gan dang dae ham cdp mét /1\\

1. Trudng hgp 2 nit noi suy
* Cho 2 it ndi suy (X, Yo) Va (X4,Y;) thoa mén y; = f(x).

Gia SU Xy < X, Va d3t h = X, — Xq. Khi d6:

Véi mBi x.= X, + t.h, DTNS Newton tign xphat tir x, Ia

e
f{x) = yo + tAyo + —,)— o —1.

Pao ham 2 v& theo bién x roi thay x = xo, ta dugc:

o 3
“vdi sal S0 —;M_?

(%) ””"“y—l“;;—y‘g" vGi sai sO HﬁM.,- Fix) = Y=V

2 f

i

Trong d6: M, = n’mx\f”(,\')\

[x0.v]
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— ’ifingTrtrang hop n+1 nit ndi suy cach déu

Cho A+ 1 RUE RO SUY Cach d8U (X, Vi), k=0nthoaman-yi=f0q):
Khi d6: |

L | x

] Jf"'(xn)z—h (—?yu+4j)f'__'v:) _ vdi sai 6. -ZQMJ
] ) h.?
— —_ ol \ { ry f ~r
Ry B . 3 o st el Zrob e s ) MR -vdisal sO —— M, - L
- ) 211\ [ :) s M.
g ! S &
£1(x) %= (P =4V +37,) VéisaisE —M,

Ay oK ]

Trong dé: M, = ma,\i‘f'”(x)]

3. Tinh dao ham tai diém bat ky

: © Cho n+1 nét ndi suy cach déu (x,y,), k=0..n thoa man y; = f(x).

x' Vi xg < XF < X, tinh F(X")?

» Ap dung cbng thirc sG gia Lagrange cho ham y'(x) ta co
y'(X + AX) = Y'(X) + y"(X)AX.

> Xac dinh diém x, gan x* nhét, khi d6 thay x = x;; Ax = X" — x,. a co:

7 )= ()= 1) )

Trong d6 f"(x, ) dugc xéc dinh thdng qua cac dao ham cap 1

tai cac nut noi suy.
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S dvidw

Tinh ghn domg y'(52) oig B3m 8 ¥ = 1gx QA VAQ bang sau
7 X | 50 55 60 B
. - —lgx | 1.6990 1.7404 1.7782 :
- Taco:h=>5 Ap dung cdng thite
y(50)~—[(—3)(1 6990)+(4)(l 7404) (1 7782)] 0.00864 TR fhg-_;,_q.-_f,-,
y(55)~ —[ L. 6990+17782] 0.00792 1 Floats izt ) i
i ; I'[.‘\':]: : ; Iy i
__;¥M_y(60)= TS 6990 — 4%1.7404 +3*17782] 0,0072 ___-__ ) i
=y"(50)d —-—[3y(50)+4y(55) y(60)]=—0 00014415@ y(52) y(50)+y"(50)*2 0.0084
&
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NOE DUNG

¢ 1. Xay dung céng thirc
* 2. Cong thi'c danh gia sai so

o ﬁ. 3.V du

, @ 1. Xay dung cdng thirc hinh thang
. b
Bai toan: Tinh gan ding [ = jf(x).dx
'@ . 1
 Chia [a,b] thanh n doan bang nhau bdi cac diém chia

A=y <X <Xy < e < Xp= b

? . . ’ . A ' 3 [j '__a.
—» Khoang cach gilta cac diém chia la: fh=ux, -y =——

n
b X| X7 X
chi d6: [ EGOdx = | FeOdx+ | FOdx +..+ [ E(x)dx
a Xq X1 “n-l
56
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> MBi tich-phan-¢ v& phai dudc tinh nhw sau:

X+l X+l

I,o= | f(x)dx~ [ P(x)dx  k=0,1..,n-1

X+l X -x h
= T T e -:—,—l-——,-,-,—]',:_E,.(Jg.)dx_:_:.—'F—.%-—l‘:(_yk + Y41 ) =--5(yk T Yis ) . o
e L9 - .

' h h . h
» Do do: 15-51”+1f+...+1’”W.,=3(yn+yf)+3(y’+y2)+_._+3(y"_l+yu)

b

J sy~ Sy, Y+, k)
) ’ ' ., . - | | il
CONG THU'C HINH THANG '
@ovus
yd; .

. . " P '
Ora x X, X X e X ox b X

o7




congthire danhgid saisé————

Goi 1, la-két qua tinh gan dung tich. phan bang cOng thuc hinh. )
- thang, khidétacd: - : :

f’t
I I < b-.

Trong do:

M= %Eéflf”(x)‘ e

3. Vidu

i
DUng cdng thirc hinh thang tinh 1=I!m}.’+ xdv

0 béng cach chia [0 1] thanh 10 doan bang nhau va danh gia sai 4.

ié!

Tacdth =" =01 ye=flx)= nJT+x; k=01.,10

Xy 0 0.1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
uk 0 |0,0477|0,0912]0,1312]0,1682|0,2027]0,2350 0,2653(0,2939(0,3209|0,3466

. i

Ap dung cong thire hinh thang ta co: [ = I = ‘21'(}’0 4+ y0) + h(yy + ¥z + 0 Hyo) = 0,1929
. .y o _ " — 1 — u I

panh gid sai s&: f{x) = lnvx +1- f'(x) = 261 12 —> M= max ")) =

ph-a) 1017070

~ 0,000
12 27 12 4
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- 2 e grg Bog e
SnE R 2%«5 RE B R

w o

2. Chng thive danh gid sai 8o
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4 1. Xay dung cdng thirc Simson

: b
~ Bai toan: Tinh gan ding / =jf(x).dx
. Tt T T 0 T F( T ) ) ) "7
A=Xg <X; <Xy < ... <Xpp=b )
o = Khoang cach gitta cac di€m chia 1a: h=x,,-x= b-a -
n
PP VDO b .xz *4 *2n
KR d6: [T(x)dx = [Feax+ [ fx)dx+.+ - fede oo o _
a X0 X9 X2n-2
s gt
Ll » MBitich phan & vé& phai dudgc tinh nhu sau:
i ' X2k+2 X2k+2
I, = [ f(x)dx= [ Py(x)dx k=0,1,..,n-1
ik X3k

Trong d6 P, (x) ta da thirc ndi suy Newton tién bac hai xuét phat te can dudi.
Khi d6 dat y, = f(x;) ta co:

Ak+2 x - X 'n
I, = | Py(x)dx = __—2k+26 2 (sz +4Yqp t Y2k+2) :E(sz +4Y 41 +Your2)
Xag

h / /
Iz10+]1+“'+1wf:g(yﬂ+4yf+Jﬁ)+§{y3+4yJ+JQ)+“'+§(ybhz+4yph1+yaJ

’[./‘("\’-)d’\: = —}31[(.1"0 + y_‘li ) + 4(J)i + -1).? ot y.’n---ﬂ ) + 2(-1).‘ + ya’ oot .V_*nv-.’ )J

B

CONG THU’C SIMSON

60
53




]
o
o

/5/2023

- i
n . .
céngthirc Simson
VA e —
F, _:" A , [ARY O ;f";'u i —
. - . . :
i /l"
j-\ FIN i
S "
\ r, \‘/ ; o
- —_— | [ r 'y : :
= —t— o e TE | i
| : 5 T - L. —]
1Ly o 3 1 v a- v, V. \ i v -t LB h
ki
Fiey ovii g o o

o

' 2. Céng thic danh gia sai s0

" Goi Is 1a két qua

tinh gan ddng tich phan bing cdng thlc Simson,
khi d6 ta co:

(=1, <M (b=a)

Trong do:
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T 3. Vi dy

!
Dung cdng thiic Simson tinh /= Iin\j 1+ xdx

f

. & - ,)7_95@"(:751:5 chia [0,1] thanh 10 doan béng nhau vhdanhgiasaisd. ——
, - R _G_@-iwigf e
Tacoth = 1109 =01; flxg)=Inf1+xk
0 & o) no 1

— . Xk ) B/
- -

h .
. ADCT Simsontacé: I =~lg=3 [(yo + y10) 40 +ys + 0 F yo) +2(y2 tyat ot ya)] = 0,193147

1 6
Danh gia sai s6: f(x) = mx +1- fP ()= TRV - M = max @) =3

meo-a _, 0,1*(1-0)

— < . - 0—6
= 1= Is) = M-—g5 180 !
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_CAC BUOC G1AL GAN PUNG PTVP CAP | BANG PP EULER

'B1. Chia [a,b] thanh n doan bing nhau boi cac diém chia:

X,=a<x <..<x,=b

L g

7 (7]

= h=

e

"% Sai sb ciia phuong phap Buler tai x; la |y, -

n
WBZ. Tinh céc gia trj theo cong thirc Euler:

J"(*"ku) =V =Wt h-f('x;.- Vo)

Yo J’(xn)

Lk=0.(n=1)

B3. Két luin nghiém gin ding cua ptrinh & dang bang gid i (R Y-

2. Danh gia sai so

y(x,)] < Mhv6iM 1 hing s6.
Didu d6 chimg t6 khi h dii nho thi y, do gan y(x,).

Tuy nhién viée xac dinh hing sd M rat phirc tap.

h-ta-xhc-dinh-gin dong sai sb bing cach tinh hai lan theo

> Trong thuchar
¢ 13n v&i h va mot lan vdi h/2, tuong ng ta nhén

cdng thic Euler, md
) va Yo, (R/2). Ta cb cong thirc

duoc hal gia tri ghn ding cia y(x) 1a y,(h

! h
¥Yon [%)_ Y(X) 1Yo (E] ~Ya (h)

danh gid sal s0 sau
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R -~ 3. Viduy - L L '

&

- » Tach h =" = 0.1, x, =xq+kh vbixg=0; k=0123%
___ .. % Tinhlap theo CT Euler Yin = Ve ¥ h. f(x,uyf\):yk +0.4(x; + )
— voi yg = (xg) -y =1 o T = —

» Nghiém gén ding cua PT 13 ham s6 y(x) xéc dinh boi: y, = (xk) trong
bang gla t11 sau:

Xx 0 0.1 0.2 0.3 0.4
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x

nptpune ]

e

1. N&i dung pbudng phap

Phuong phi'lpl Euler gidi gin ding h§ PTVDE chp 1

I. N§i dung phuong phap

Xét bai toan Cauchy véi hé gdm 2 phuong trinh vi phin cép 1
Vo i, r,2)
Zl:g(‘\is_]"az) f ffix‘i:b

v(@) =k, z(ua) = 2y

h trén thyc hién nhu

T
2 sty

Phuong phap Euler dé tim gan ding nghiém cua hé phuong tin
sau: 3 )

e Lo

Chia {a,b] thanh n dogn bang nhau Tinh 13p theo cOng thiic

boi cac diém chia : Jyk” =y, + h_f(xk ,JJ“ZR)

Xg =@ <X Sy =b Zpo S0k + h‘g(’\:k’.]?kﬁ:k)i k=0..(n=1)
b—ua S
- h=— .-“u_?“u‘ng}”z
n
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3. Vidy

Giai gan dung hé hai phuong frinh vi pivan sau trén {0;04]

A1

[y =x- y2+z . {y(O)-—
v i {z -x2+y+z z(O) 2 v6i s6 doan chia bing 8. o
» Gidl o
» Ta co: h—%ﬂ_oos xe = xo +kh; voixg=0; k=012..8
L R R = S(x, —y, +zZ o
» Tinh lap theo CT Euler: Y iRy 2) = #0.05(x, — vy =) sor
Zon =% +hg(x,p.2) =2 t 0.05(x; + ¥, T 2,)

VO'I yo =

y(xg) = y(0) =1 va zp=z2{xg) = 2(0) =2

x 000 005 010 015 020 - 0.25
[ R Nt R R T R LA
e 200 205 230 28 266 280

el D

y' —23/ 3y+x y(O)—l y(O) 2.
Gmt

Dit z =y ta nhdn dugc hé {y

7':27,f3y+x2

"> Nghu‘;:m gin dung cua HPT 14 ham sb y(x) va z(x) xac dinh boibang gty saus

Vidu? Gii gin dimg phuong trinh vi phén cAp 2 sau uén [0, 0.4] voi h=0.05

030 035 040
137 L4 12
307 330 354

t=g {f(xyz)—z'
= lg(x, y,2)= 22 -3y + %’

Vi,
% Tinh 1ap theo CT Euler: { !
,zk+l

vl yo = ¥(xe) = y(0) =1 va zg = z{xg) =

v, 000 Ues 0l DS 020 0.2
ye  Lao Lo LN i : {26
e 200 205 200 203 0 2N 22

» Két ludn: Nghiém gan ding cua PT 1a ham 56 y(x) vari vy
frén.

= yk + h'f'(xJ” y;ra-zk} = -Vk
=z, + hg(x.y,.2) =7, +0.05022,

y'(0) = 2, Ta co:

+0.65z,
=3y, + X7)

0,30 .35 (.40
P30 0 134 [.38
2,25 2.2 251

= y(x;) trong bang
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KETLUAN -

~ Pétai “Xay dung video bai giang cho hoc phan Phuong phép tinh” dd x4y dung

et S duorc 18 video, vé cac ndi dung cia hoc phan Phuong phap tinh. M&i video duge trinhy -
—W@TW%WW&MM

vi du cu thé minh hoa cho céc nét dung ly thuyct.
____DPétai cod vy nghia quan (rong dbi VO qua trinh chuyén d6i sb cua Nha trudng.

- L4 tai liéu quan trong thich hop voi da dang céc chwong trinh dao tao nhu tryc tiép,
truc tuyén, tir xa, gidng day va hoc tép hoc phén Phuong phap tinh va cac hoc phén
¢c6 lién quan trong truong Dai hoc k¥ thuat Cong nghiép.
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FAR LB W e o
. ]

PANH MUC TAI LIEU THAM KHAO

\\ Bai gidng: Todn umg dung (Todn 4), bd moén Toan trudng DH K§ thudt Cong

[
nghiép, 2009.
(2] Duong Thuy V3, Gido trinth phirong phdp tink; NXB-Khoa hoe va thugt, 2006.
 savanced Modern Engincering Mathematics, Pearson 7
i tawene . Applid Nurerical Aralis Usig MATEAB, Fsai Univesiy of

o -~ Gouth-Carelina—Adken, 1999 ... . ... . L
[5] http://wwmmazhworks.com/access/helpdesk/help/helpdesk.shtml. |

69




e o "':-'.;E'ﬁé.":‘u:"' ":_'5_'%""?-. it

DAI HOC THAI NGUYEN

" TRUONG PAI HOC KY THUAT CONG NGHIEI; o

PE TAI NGHIEN CUU KHOA HQC CAP TRUONG ~—

XAY DUNG VIDEO BAI GIANG CHO HQC PHAN

THUYET MINH

- NAM 2022

TEN DE TAI

"PHUON G PHAP TINH

MA SO: T2022-VD22

Chii nhigm a? tai: ThS. Phan Thi Van Huyén

THAI NGUYEN, NAM 2022




THUYET MINH })E TAI
KHOA HQC VA CONG NGHE CAP TRUONG NAM 2022

T TENDE- ’I“AIfXay—du’ng—Vldeo—bal—glang—cho—hoc_ 2. MA SO: T2022-VD22

phan Phuong phaptink
3. LINH VU C NGHIEN CUU- : : o

“4. LOAI HINH NGHIEN CUU

o Khoa e - Khoa hoeK§--thudt Co' _Ung‘ Trién
Ty nhién va Cong nghé ban dung Khai
~ Khoa hoc [] Khoa hoc Nong | . ‘
Y,duge “mghigp BT e .
_ - X
Khoa “hoc Khoa hoc Nhén van
X& hot

5. THOIL GIAN THUC HIEN DU KIEN: 12 thang
Tir thang 03 ndm 2022 dén thang 03 nim 2023 :

6. CHU NI-IIEM PE TAI

HQ va tén: Phan Thi Vin Huyén © 77 Hoc vii Thacsy
Chitc danth khoa hoc: - Nam sinh: 1985
Dja chi co quan: PH KTCN Pién thoai di dong: 0916527759

Pién thoai co quan: | Fax:

E-mail: phanthivanhuyen@tnut.edu.vn

NHUNG THANH VIEN THAM GIA NGHIEN CUU BE TAI

Pon vi cOng tac va Noi dung nghlen .
TT Ho vatén ctru cy thé dugce Chit ky
- Iinh vic chuyén mon giao

Khoa KHCB — DH | Thiét ké bail

1| Pham Thi Thu Hang chuyén mon: Toén ho¢ | point chuong 1,

. (@l
KTCN, Linh wyc | giang power IW . ?/

O/ F o NOW

| | 2.
— Khoa KHCB — DI | Thiét ké bai -
; 2 | Vii Hong Quéan | KTCN.. Linh wuc|giang  power| "\ 1F

chuyén mon: Toan hoc point churong 3.

| Khoa KIICB — DH | Thiét ké bai Jr |
3 | Ngd Thanh Trung | KTCN. Linh  vuc | gidng power \/’7
chuyén mon: Toén hoc point chuong 4.

8. DON VI PHOI HQP CHINH

~don vi

trong va ngodi nwde

“Tén don vi Noi dung phdi hop nghién ciru Ho va tén ngudi dai dién

nvn-ﬁ

BM. I3-QT0T-RHCN&HTOQT : Lan




9. TONG QUAN TINH HINH NGHIEN CUOU THUOC LINH VUC CUA DE
TAI O TRONG VA NGOAI NUGC

9.1. Trong nudc (phdn tich, ddnh gid tinh hinh nghién ciry thudc linh viee clia ds tai & Viet

Nam, liét k& danh muc cdc cong n‘inh:n'ghi—én—cziu,—féz-i—l-ié—u—eé—l-ién-quan_dén_dé_tdi_dwgc trich

dén khi dénh gid tong quan) B

- Hoc tap tryc tuyén @ khong con xa la va dang bung nd manh mé trén thé gi6i cling nhu &

Viét Nam. Hé théng cac video bai giang cna linh vuc Toan hoc ndi chung dang phét trién
manph még va rét dugc quan tm trong giai doan hién nay. Ngudi hoc c6 thé d& dang tim kiém

“cho video bat gidng fit cac ngudm khéc phau cia internet.- - - -

- Céc video bai giang v& cac ndi dung kién thirc todn Umg dung cho k¢ thuat cling dang duoc

duoc nhiéu va phong phit nhu céc linh vire khéc ciia Toén hoc.

gidi, ligt ké danh myc cdc cong trinh nghién cikuy tai liéu co lién quan dén dé tai duoc trich
dén khi danh gia tong quan) Y ' |

9.3. Danh muc céc cdng trinh 48 cﬁng bd thudc linh vyc cla 48 tai cha chi phiém va nhiing
thanh vién tham gia nghién ciru (ho va tén tée gid; bai bdo; dn pham; cdc yéu té vé xudt ban)
a) Ciia chi nhiém d& tai '

b) Ciia céc thanh vién tham gia nghién ciru .

(Nhitng cong trinh dugc cong bé trong 5 ndm gdn nhdt)

[quan tém trong giai doan-hién nay tuy nhién sb lugng video bairgiang \_/é“: linh vyc nay chua’

9.2. Ngbﬁi nudce (phdn tich, danh gid tinh hinh nghién ctiu thude linh vuee cia dé tai trén thé |

10. TINH CAP THIET CUA BE TAI |
- Trudc tinh hinh didn bién phitc tap cua dich bénh Covid 19, viéc hoc tap va giang day
tryc tuyén dang 13 giai phap phu hop tai thoi didm hién nay. Hoc tép truc tuyén dem lal
" rht nhidu loi ich ddt phé so véi cach hoe truyén théng nho tinh twong thich-cao, sy linh
hoat va ca nhin hoa. Ngudi hoc gitr day dong vai tro trung tam va chii dong cha qud trinh

dao—taorcé—thé—h@erm-(;)i_hﬁc,_m.Qani. hoc theo thoi gian bi€u cé nhan, véi nhip df tuy

S AWOU

theo kha ning va c6 thé chon cac ndi dung hoc,...

- Tuy nhién, hinh thire hoc tép ndy chua thure sy dat dugc chét lwong nhw mong mubn do
nhidu yéu 16 chu quan va khach quan nhu didu kién vé co s& vat chat, y thie hoc tép cia
sinh vién, kho khan trong viéc quan 1y sinh vién trong gitr hoc ca gido vién, ...

- Hoc phan Phuong phap tinh 12 mdt hoc phén duoc giang day cho sinh vién mot sd nganh
ctia trudng PH KTCN. N¢i dung Kién thirc cia hoc phin nay dugc st dung nhiéu trong
cac mdn hoc chuyén nganh cia sinh vién trong nhirng ndm hoc tiép theo. Tuy vay hién tai

chi c6 cac sinh vién khbinganh-co-dién - duoc hoc hoc phan nay.

Vé1 mong mudn ndng cao chét lirgng hoc tép cho sinh vién truomg DH KTCN trong gial
_doan hoc online cling nhu sau nay. DPbng thdi gitp cac sinh vién khoéng duge hoc hoc

A2 . A s At
BV O KHEN&HTQT ‘ LAn sira d6i: 00




phan Phuong phap tinh trong khung chwong trinh ctia minh van ¢6 thé tiép can v6i mon
hoc nay, nhém nghlen ciru d& xudt dé tai: ”Xay dung Video bai giang cho hoc phan
Phuwong phdp tinh” dé sinh vién 6 thé tiép thu 1{1en thirc tbt hon khi xem cac video giang

day trudc va sau m01 501 hoc COTg nthu - tap-cudi L(y

11. MUC TIEU DE TAI -

- Ngh1en ciru tim hiéu cach xay dung va A bign tap video bai giang

- Xay dung cac v1deo tom tit dwoc cac ndi dung co ban cia hoc phan Phuong phép tinh
gifip cho sinh vién hoc tap t6t hon hoc phan nay.

12 POITUONG, PHAM VINGHIEN CUU- — - -

12,1 Pbi-tugng nghién cinw: X&Mgmm,w@g co bén ¢lia hoe phan |

Toan Ung dung.

1122, Pham vi nghién ctru: Cdc ndi dung day va hoc hoo phin’ Phuo’ng?phap_tmh_tal truong

PH K¥ thuit Cong nghiép.

13. CACH TIEP CAN, PHUONG PHAP NGHIEN CcUU

Két luan, d& nghi.

13.2. Phwong phap nghién ciru: D& tai sit dung clc phu’orng phap nghién ciu:
- Phuong phap nghlen clu ly thuyét,
- Phuong phap thye nghiém su pham‘ |

13.1-Chch tlep ¢én: Thu thip thong tin— Luan cu ly thuyct thuyre tién — Phén t1ch théo lugn —

14. NOI DUNG NGHIEN CUU VA TIEN PO THUC HIEN
14,1, Noi dung nghién cir (M ta chi tiét nhitng ngi dung nghién cd Jm c_ua dé cda dé tai)
14.2. ‘Tlen do_thuc hién '

T ial

e

Céc ndi dung, cong viéc San phdm Thoi gian ’j"}‘
STT ¢ 0Ot dung, CONg Vi P (bt du-két | Nguoi thye hign ‘
thye hién | | '
: thic)
Xéy dyng thuyét minh dé tai, xay : _
dyng dé& cuong cho cic video bai o 03/2002- Phan T Van
1 glang, nghlen ctru tim hiéu céc Béo cao 04/2022 Huyd
uyen
phén mém-thiétké xdy-dungvideo
; bai giang. '
: ~ {Phan T Van.
, | Xay dung hé théng video bai - Video bai 04/2022- | Huyén; Pham Thi
giang chuong 1,2, 3, 4 gidng 10/2022 | Thu Hing; Vi
_ Hong Quén
~ ) A z . < - ] T V,.""
Xay dwng h¢ thong video P&} yigeopai | 10/2022- Phan an
3 | giang chuong 5, 6,7 ian 02/2023 Huyén; Ngb
glang ' Thanh Trung.
B SE— P A A 02/2022- Phan T Vén
4| Viét l?ao cdo, nghiém thu Béo¢é&o 03/2023 “Huybn
L \
BM.13-QT.01-KHCN&HTQT ' Lén stra dbi: 00




15. SAN PHAM

Yeu chu chat lrgng sén pham
(mé ta chi tiét chdt lwong san

—Stt Tén san pham . S& Inong | pham dat dwoc nhundi-dung;,

hinh thite, cdc chi tiéu, thong s6

ky thudt,...)

T | San phim khoa hoc (Céc cong trinh knoa hocs€ duqc'cﬁng-béfséeh,‘—bé.—i—bé.e—-k—hoa-hgcr..)

1.1

T | San pham dao tao (cir nhan, thac si, ticn ST,...)

2.1
22

T | San pham (g dung

s

3.1 Vldeo bai giang ho'c phan Phuong | yideo .
phép tinh )

16. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CUU VA BIA CHIUNG DUNG
16.1. Phuong thirc chuyén giao I o e
16.2. Bia chi tng dung 7

17. TAC PONG VA LOI iCH MANG LAI CUA KET QUA NGHIEN CUU

an phﬁm hoc¢ thudt co chit lugng va co ¥

'17.1. Dbi véi linh vuc gido duc va dao tao: tao 12 §
ho sinh vién khéi trudmg dai hoc chuyén

nghia thue tién trong day va hoc cac hoc phén Toan ¢
nganh ky thudt. |

17.2. Dbi véi linh vic khoa hoc va cc”ing nghé c
md&i phuong phép day va hoc theo dinh huéng -phé.t-tri’én ning luc ngudi hoc va d6i moi

duc trong thoi dai 4.0. _

giao

17.3. D61 véi phat trién kinh té-x& hoi: Tao ra oo s& khoa hoc cho viéc xfy dung va phat trién
thwong hidu mot trudng dai hoc, co s0 gido dyc nghé nghiép cho dét nude trong thoi dai cong
nghiép hoa ngay nay. '

17.4. Dbi voi td chirc chu tri va cac cof SO frng dung két qua nghién ciru: nang cao chit |

day va hoc trong qua trinh do tao cha truong PH K¥ Thuat Céng Nghiép, giup dinh hudng
dungniém tin cia khach hang vao co sé

uong

vai tro truyéﬁhéngngﬁyfnag,utmngxﬁngﬂmy—

o fiémquan:Phat trién-huéng nghién ciru doi |

dao tao nghé nghiép.

Lin stra doi: 00
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18. KINH PHI THU'C HIEN PE TAI
Téng kinh phi: 3.600.000a

Bing chit: Ba triéu sdu trdm nghin dong chdn.

(‘Dqﬂoﬁrrchﬂr’é'rcdc?nuc*chz‘ﬂ:’nh*kém*cé*xdﬁnhénfeﬁa—c—a’e—rdanfvi—l—iénfq—uanr)f

‘Ngdy  thing  ndm 20
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DU TOAN KINH PHI BE TAI KH&CN CAP TRUONG NAM 2022

n dé tai: X4y dung Video bai ging cho hoc phin Phuong phép tinh -
pét nhiém d8 ti: ThS. Phan Thi Vén Huyén
snh vién chinh: ThS. Pham Thi Thu Hang; ThS. Vil Hong Quan; ThS. Ngb Thanh Trung

1 DV VND
j I Noi dung S o - Dy todn
Muec chi tién cong lao dong tham gia . T —Sﬁ—ng;y H sb tien R
. I trt;’c tiép (1) o Ngudi thye hi¢n cong cong theo | Thinh ticn
S : 7 ngdy (2)*
- AXﬁyg{_rpgtrlwét_ minh 'd%_ta'ti, xay dung dé : ' '
cuong cho céc \;ideo‘”bi gi%iiié.iﬁéiliél)c'ﬁftl . Pl}aTh%\fﬁn vedn |05 | Toss | a3szsol .
P tim hidu c4c phin mém thiét ké xdy dung T )
video bai giang. '
.,,7 )]{Eg t;v‘Zg‘héﬂ-léng—v—ideebé-i:giéng Qhwng__gl%agé'f]l;}g:;nﬂan‘g ]1 gzg —] ___jj;ggg e
T Phan Thj Van Huyén i 0,45 670.500] _
Xdy dung hé théng video bai gidng chuong Ngd Thanh Trung ] 0,3 447.000
5,6,7 ' Phan Thj Van Huyén 1 0,45 670.500
viét bao céo nghiém thu Phan Thi VamHuyén | - 0,5 [ 045 3352500 |
Téngl - | 6 g 3.352.500
Muc chi khdc | )
] Phé t3, in 4n - 247.500]
Téng 2 - . | | 247.500]
Tong 1+ 2 3.600.000
Co quan chii tri TRUGNG PHONG KHCN&HTQT ~ CHU NHIEM PE TAl
- KT, HIRU TRUONG D

- Phan Thi Vén Huyén |

i " TRUGNG PHONG KH-TC




