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TRUONG BAI HOC
KY THUAT CONG NGHIEP
Pon vi: Khoa KHCB&UD

THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:
- -Téndéti: Xay dyng ngin hang video bai gidng hoc phin Giai tich2
- Chu nhi¢m: ThS. Nguyén Thj Hué
- ——CoquanchirtrtDar oo Ky thuat Cong ngh1¢p T
- Thoi gian thuc hién: 04/2022 - 10/2023
2. Muc tiéu:

*+ Xay dyng 44 video bai giang 1y thuyét cho hoc phdn Gisi tich 2.
+ Cung cip mét ngan hang video bai giang hoc phin Giai tich 2 dung lam tai
li¢u hoc tép cho sinh vién truong Dai hoc K thut Cong nghiép Thai Nguyén.

3. Két qua nghién ciru:

RN

Dé tai da hoan thanh viéc quay 44 video gidng day hoc phin Giai tich 2

dung lam tw 1iéu tu hoc, tw nghién ctu cho sinh vién truong Dai hoc K¥ thuat

Frruy y. -1

Cong nghiép Thai Nguyén.
4, San phim.
- San phim dao tao: khéng
- Sén pham khoa hoc: khéng
- San pham ing dung: 44 video bai glang hoc phan G1a1 tich 2
3. Hiéu qud va kha ning ap dung

Két qua nghién ctu ds dap ung dugc myc tidu nghién ctiu ctia d2 tai: Cung
cap mjt ngan hang video gdm 44 video bai giang hoc phan Giai tich 2 dung lam
tai liu hoc t4p cho sinh vién truong Pai hoc K§ thuat Céng nghiép Thai
Nguyén..

. 6. Kha niing ap dung va o I én gi (étﬂu%ngfuéfre_




Két qua cha dé tai c6 thé dung fam tai liéu hoc tap hoc phin Giai tich 2 cho
gidng vién va sinh vién trudng Pai hoc K thuat Céng nghiép Thai Nguyén, gitp
sinh vién c6 th tu hoc trude bai hoc hodic tir nghién o, dao sdu kién thirc sau

gi® hoc trén 16p, qua do6 giup cac em hiéu va yéu thich mon hoc cling nhu dat két

qua tot 0 mon hoc nay.

. Ngdy thdng  ndm 2023
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Nguyén Thi Hué

Co quan chi tri Chii nhiém dé tai #
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THAI NGUYEN UNIVERSITY OF TECHNOLOGY

Faculty of Fundamental Science

INFORMATION ON RESEARCH RESULTS

L. General information: R

Project title: Using linear algebra theory to solve some problems for analytic

geometry, extreme of multivariable functions and problem of vibration.

~ - ~Code numbersF2022—VID19:- - = == = e = ——

Coordinator: MSc. Nguyén Thi Hué
Implementing institution: Thai Nguyen University of Technology.
Duration: from April 2022 to Otober 2023.

2. Objectives:

+ Compose 44 lectures in form of videos for the subject of Calculus 2.

+ Preparing a lecture bank in a subject of Calculus 2 used as learning materials

for student at Thai Nguyen University of Technology.
3. Research results:

The project has completed recording 44 videos of teaching the subject of Calculus
2 to be used as self-study materials for students at Thai Nguyen University of

Technology.
4. Products:
- Application products: a lecture bank for the course of Calculus 2

5. Effects:




The fesu-it;suof résearéh sastlfy;he objective of project: Preparing a lecture
bank in a subject of Calculus 2 used as learning materials for student at Thai
" Nguyen University of Technology

-0.-Applicability and Transferred Method of the research results

The-results-of the-Scientific-project canbe used-as a document on the

 subject of Calculus 2 subject for lecturers and students at Thai Nguyen

University of Technology, helping students to léarn by themiselves before the

1 PR T

esearch-on therownknowledge afterclass, thereby helping them

understand and love the subject as well as achieve good results in this subject. .
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1. MO DAU
1. TONG QUAN VAN PE NGHIEN CUU

Hién nay voi sy phét triém cla internet va mang xa héi, cdc em sinh vién co
thé d& dang tim kiém duge nhimg video bai gidng v& hoc phan Giai tich 2 trén —
Yvuttrbehoatrnhuﬁgkenh ldaae—tuyhnhlerkben e&n}mhwr}g kénh] barkglan%chaf
lucmg thi cung ¢6 nhidu kénh chua duge kiém chimg v& @3 uy tin va chinh xac.
Hon nu'a, céc v1deo bal glang ma cac em t1m lclem duoc cung co the khong trung B

%:'HNH—&AEP—'EH}EFPG—UA VANDENGHIENCUU = - o ]

Hoc phin Giai tich 2 1a hoc phén toan danh cho sinh vién ndm thu 2 cua truong
Pai hoc Ki thuét cong nghiép c6 thoi lugng 3 tin chi voi khéi hegng kién thirc rét
16n. Néu sinh vién khong ty khic phuc duge nhiing nhugce diém cia viéc hoc
online thi da sé cdc em s& rét khé nim viing kién thirc ciia hoc phan ndy. Vi vy
yéu cau thyc tién cta viéc day hoc online mdn Gidi tich 2 trong tinh hinh dich
bénh Covid- 19 la cic em sinh vién can ¢6 thém nhitng kénh ty hoc khac ngoai

gir tham gia 16p hoc dé c6 thé nfim vimg kién thirc cia mén hoc. Chung tdi nhan

P AT -l | 1

thy ring viéc hoc qua video bai giang 1a mot kénh tu hoc mang tinh tryc quan,
sinh d6ng va thudn 1¢i cho ngudi day cling nhu ngudi hoc vé thoi gian. Do d6

chiing toi d& xut xdy dung ngan hang video bai giang cho mén hoc Giai tich 2

nhdm cung cip cho sinh vién mgt kénh ty hoc bd ich, déng thot ngin hang video
bai giang cling s¢ gop phan tao diéu kién cho ca thy, ¢6 va sinh vién c6 nhidu
thoi giéﬁ thao ludn, trao dbi hon trong nhiing gid 1én 16p.
II. NQI DUNG
1. TOM TAT BE TAI

D2 tai hudng dén muc tiéu 12 xay dung ngén hing gdm 44 video bai gidng ly
thuyét ctia hoc phé“m Giai tich 2 dé dung lam tai liéu hoc truc quan cho sinh vién

truong Pai hoc K§ thuat Cong nghiép Thai Nguyén.

-Pétai gom cac muc noi dung cu thé nhusau— =~ - e
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Chuong 2. Tich phan bdi

Chuong 3. Tich phan dudng va tich phdn mat . S

Chwong 1. Hém nhiéu bién
~ 2.CHUGONG 1. HAM SO NHIEU BIEN

Chuong 4. Phuong trinh vi phén

 Theoda cuong mdn hoc Gidi tich 2, ndi dung ca Chuong 1 duocchia |

thanh cac muc sau:

1.3. bgohdmri€ng.
1.4. Vi phén

1.5. Pao ham chia ham hgp

1.6. Pao ham ctia ham 4n

1.7. Pao ham theo hudng

1.8. Pao ham va vi phén cip cao
1.9. Bai toan cuc tri khong didu kién
1.10. Bai toan cyec tri ¢o diéu kién

1.1. Ham s6 nhi€u bién s6 -
v s 1t A P 5 A A <A A
1.2. Gi61 han va lién tuc cia ham s6 nhi€u bién s6
|
3 P I . r o1 A . . 9 A 3
1.11. Bai toan tim gid tri l6n nhat, gia tri nhé nhat

Véi cic myc ndi dung nhu trén, thi nhom tac gia da chia Chuong 1 thanh
11 video, voi ndi dung cia tiing video nhu sau:

Video 1. 1.1.Ham s6 nhiéu bién

Video 2. 1.2. Giuéi han va sy lién tuc ciia ham sd nhiéu bién
Video 3. 1.3 Pao ham riéng

Video 4. 1.4. Vi phan

Video 5.

1.5. Pao ham cda ham hop

1.6. Pao ham cia ham an

Video 6. 1.7. Dao ham theo huéng




Video 7. 1.8.Pao ham cép cao

Vldeo 8 1. 8 V1 phan cap cao

"V1deo 9.1.9. Bo toan cyc tri khong dIeu klen

Video 10. 1.10.Bai toan cuc tri ¢é dleu lqen

Video 11. 1.11.Bai toan im GTLN, GTNN | ~

3, CHUONG 2. TICHPHAN BOI - - -

Theo dé cuong mdn hoc Giéi tich 2, ndi dung ctia Chuong 2 dugc chia
_thanh cac muc sau:

2.1'. Tich phén l4p -
2.2. Tich phéan kép

2.2.1. Khdi niém tich phén kép

2.2.2. Céch tinh tich phan kép trong toa do & cac
2.2.3. Dbi bién trong tinh tich phan kép

2.2.4. Tinh tich phan kép trong toa d cyc

2.2.5. Ung dung hinh hoc cda tich phan kép

2.2.6. Ung dung co hoc cia tich phin kép

2.3. Tich phén boi 3

2.3.1. Khai niém tich phan bdi 3

2.3.2. Céch tinh tich phan bdi 3 trong toa df dé céc
2.3.3. Péi bién sb tbng quat trong tinh tich phén bdi 3
2.3.4. Tinh tich phin bdi 3 trong hé toa do try
2.3.5. Tinh tich phan bdi 3 trong hé toa dd céu
2.3.6. Ung dung clia tich phdn bdi 3

Véi cdc muc ndi dung nhu trén, nhom tac gia da ch1a chuong 2 thanh 14
video, vdi ndi dung cta ting video nhur sau:

Video 1. 2.1. Tich phan lap

Video 2. 2.2.1. Khai niém tich phan kép

Video 3. 2.2.2. Céch tinh tich phén kép trong toa d9 dé céc
Video 4. 2.2.2. Céch tinh tich phan kép trong toa df dé cée ( tiép)
Video 5. 2.2.3. D& bién trong tinh tich phén kép

alad I

Video-6- 2-2-4-Tinh-tich-phan kép-trong toa-dd.cyc. . .
Video 7. 2.2.5. Ung dung hinh hoc ctia tich phan kép

10




Video 8. 2.2.6. Ung dung co hoc cta tich phin kep
Video 9. 2.3.1. Khai niém tich phén bdi 3

- Video 10. 2:3.2. Céch tinh tich phén bdi 3 trong toa dd dé cac
Video 11. 2.3.3. D4i bién s6 tong quit trong tinh tich phan bdi 3
Video 12. 2.3.4. Tinh tich phan bdi 3 rong hé toa do try

Video 13. 2.3.5.Tinh tich phan bdi 3 trong h¢ toa dd ciu
*Video 14. 2:3.6. Ung dung cua tich phan bdi 3
" 4. CHUONG 3. TICH PHAN DUONG VA TiCH PHAN MAT

Theo d& cuong hoc phin Giai tich 2, ndi dung ctia Chuong 3 dugc chia
_thanh ciac muc sau: .

3.1. Tich phén duong loai 1

3.1.1. BInh nghia

3.1.2. Cach tinh

3.1.3. Truong hgp dudng ldy tich phan la dudng trong khong gian
3.1.4. Ung dung cta tich phan duong logi 1

3.2. Tich phan duong loai 2

3.2.1. Dinh nghia

3.2.2. Cach tinh

3.2.3. Trudng hgp dudng l4y tich phan la dudng trong khéng gian
3.2.4. Cong thirc Green- Green’s theorem

3.2.5. Didu kién @& tich phan dudng loai 2 khéng phy thude véo duong 14y tich
phan

3.2.6. Tinh c6ng cta luc bién dbi
3.3. Tich phan mt loai 1

3.3.1. Dinh nghia

3.3.2. Cach tinh

3.3.3. Ung dung

—_ =1 Y I A

3.4. Tich phan mit loai 2
11




3.4.1. Khai niém mit dinh huéng
~3.4.2. Dinh nght tich pl}_a‘m mit loai 2
' 3.4.3. Céch tinh

3.4.4. Cong thirc Stokes

3.4.5. Cong thirc Ostrogradsky -

V6i cdc muc ndi dung nhur trén, nhém téc gid d& chia chuong 3 thanh9 - -

— video, véi ndi dung cUa tng videonhwsaw:
. . Video 1 B .

3.1.1. Dinh nghia o
3.1.2. Cach tinh

Video 2.

3.1.3. Truong hop dudng [4y tich phan la duong trong khong gian

3.1.4. Ung dung cua tich phan dudng loai 1

Video 3. i
3.2.1. Dinh nghia )
3.2.2. Céch tinh E:
Video 4. i.

3.2.3. Trudmg hop dudng Hy tich phén 13 dudng trong khong gian
'3.2.4. Cong thuc Green- Green’s theorem
Video 5.

3.2.5. Pidu kién dé tich phén dudng loai 2 khong phy thuge vao dudng 1y tich
phan

3.2.6. Tinh cong cua lyc bién doi

Video 6.

3.3.1. Dinh nghia

3.3.2. Cach tinh

2




Video 7.

3.33. Ung dung
Video 8.

3.4.1. Khéi niém mit dinh huéng

_3.4.2. Dinh nght tich phén mat loai 2
Video 9.

3.4.3. Cong thirc Stokes

- 344 Congthuc Ostrogradsky ~° T T T T ¢ omomme————r =

5 CHUONG 4. PHUONG TRINH VI PHAN

Theo d& cuong hoc phén Gidi-tich 2, ndi dung cia Chuong 4 duge chia
thanh cac muyc sau:

4.1. Phuong trinh vi phéan cp 1

4.1.1. Dai cuong vé phuong trinh vi phan cép 1

4.1.2. Phuong trinh véi bién sb phan ly

4.1.3. Phuong trinh thudn nhét

4.1.4. Phuong trinh vi phén tuyén tinh cép 1

4.1.5. Phuong trinh Bernboulli

4.2. Phuong trinh-vi phén cap2- - - .

4.2.1. Pai cuong vé phuong tf‘mh vi phén cﬁp 2

4.2.2. Phuong trinh vi phén chp 2 tuyén tinh c6 hé s6 khong dbi
4.3. Hé phuong trinh vi phén

Vé&i cac muc ndi dung nhu trén, nhom tac gia da chia chuong 4 thanh 10

video, v6indi dung clia trng video nhu sau:

Video 1. 4.1.1. Dai cuong vé phuong trinh vi phén_cép .

13
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Video 2. 4.1.2. Phuong trinh v6i bién s6 phén ly
Video 3. 4.1.3. Phuong trinh thudn nhét

~Video 4. 4.1.4, Phuong trinh vi phén,tuyéntinh rcé'lp— 1 —

Video S. 4.1.5. Phuong trinh Bernoulli

 Video 6. 42.1. Bei cuomg vé phuong tinh vi phén cip 2

Video 7. 4.2.2. Phuong trinh vi phan c4p 2 tuyén tinh ¢ hé sb khéng dbi

"~ Video 8, 4.2.2. Phuong trinh vi phan oép 2 tuyén tinh 66 hé 6 khong d81 (6ep)

Video 9. 4.2.2, Phuong trinh vi phan ¢dp 2 tuyén tinh c6 hé sb khong ddi (tiép)
Video 10. 4.3. H¢ phuong trinh vi phén

6. NOI DUNG CAC VIDEO

Noi dung ctia tung video dugc trinh bay trén bai giang powerpoint nhu sau:

14




~9 CHUONG 1. HAM NHIEU BIEN

Chusng-1. DAO HAM RIENSG :

1.1. Him nhigu bién

1.1. Ham nhi2u bign
1.2, Gié han va sy 18n tyc cla him nhl2u blén
————L3-Baohhm riéng

1.4. VI phan

1.5, Bao ham cua_hamiwp ’

Vi dy v& ham 2 blén trong. thyc té:

- NhigtL dd cira trél A6t tal1 dim trdn bR m3t 13l thil dlEm batki phy thubc kinh 8§ xvad vidoy

| cla digm dd, Tire T= I{x,y)

|- Thé tch ¥ cda hink try trin phy thugc bin kinh ddy r vi chiéu cao h tda né. Viviy V |3 ham
el EbEn r VA RCWERIE RN T T T T e [

1.6, Bgo hdm chia ham dn

17-Bno-ham-theehwéng

1.8. B30 ham v3 vl phén cip cao
1.9, BAl todn ¢y trj khing digu kign
_ ] —__1.10.B3ltedn cype tricé JiBu kidn

1.11. Bal todn tm GTLN, GTNN . = == eSS,
a, BN: Mgt hdm cia n bién 16 quy e 4 y ! Vi dy 1. Tinh gié 1 A3, 2} v& Bm mién xac Anh cia céc him sé sau: @
RS R peES @ned e st
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2. CHUGNG 1. HAM NHIEU BIEN
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* (@) =ana & ham ohitu han 2 bilin, ki Hy dgo ham déng theo 1 bién xéc dinh, t2 col
. ' 'y _ céc bign ¢bn 13l 1h hang s6
firn=(),+ ("), =y +y7iny () -
Vi dy &, Tim . f; va £2 ndu ftx, v, 7) = evine. &) =
. : : .
f(x.}')=(xy) +{») =x"Inx+ xy™! ‘ . . (ins) =~
x v ¥ — (o _ o _ -
' 1. (e )Y Inz =(xy) e¥Inz =ye Inz
£, = (‘3” )J, Inz = (xy)'y e lnz =xe¥Inz
XJ'
M.;. fl =e“.,‘ (ll] z)' = E_- iﬂ{\
bl
fdu s Tim fl"f:l va f: néu r(x' ¥ 2) (Kﬂr!) I'I()t‘f) (Im,)-=l . o JUNPUE [P —— _______chu,dng -1-.-B$0-HAMR‘£NG o B -1' u
. Ty Se- .. - x s . v
fi=(x+ yz),Inxy+ (x+ yz)(In 5p), =nxy+ (x+ yz)-—-——( y)' 1.1 H_a_"f '1“'&"_5‘%". ) . _A
Xy 1.2. Gl#i Wgn va 37 lign tyc chia ham nhigu bién
i 1.3, Bao ham riéng
=in x,u+(x+yz)—y~ =lnay+ (x+yz)=- 1.4. Vi phan
x x
¥ (.xy ) 1.5. Baa ham caa ham hgp
1, =(x+pz } nxy+(x+ yz)(Inxy Y=zlnsy+(x+yz }— 1.6. Pac ham clia ham &n
: ! Xy 1.7. Bgo him theo huwdng
czlnay+(x+ yz)i, —zlnay+ (x+ yz)|_ 1.8. Bac ham vi vi phan cdp cao
xy ¥y 1,9, Bai todn cyrc tri khéng digu kign
. ) 1.10. B3l todn cye tri co diBu kign i
f=(x+yz),Inxy = yhnsy 1.11, Bal todn tim GTLN, GTNN R




chuang 1. 840 HAM RIENG

1.5, Bae ham cta ham hap

1.1, Him nhigy bién
1.2, Glod han v sy llén tuc cha ham nhigu blén
1.3, Baoham rléng

v Nhtrigiquytdcdaohinreia-nrhepddirvinrham+ bl y=y()vérxe=grthi—

) dy _dy dx

dr dx di

7 D40 v&T ham nhidt bidn Ta 180 ¢de rudmp hep seu:

1.4.V1 phﬂn
14 THI: H3m z ="F(x, y) Vi x = %(5,t) va y = yist) T N T
. o _dox By =, K
1.7. Dao ham theo hwémg + o, a
1.8. Do hdm va vi phan cip cao ¥ v
1.9. B2i todn cyre trf khdng diBu kign & _d ar d2dy ':,_‘ / | %:h .:_% ,"f . %
1.10. Bal todn cyc trj ¢d diBu kign a ax a: ay o oy S i
N 71,11, B&l todn tim GTLN, GTNN T o - T =T -
Vidy L. Cho z = elny, vl x = st2 v y = s, TIm azfils va azlat. + TH2: Ham z = {x, y) vdl x = x{t) va y = y(i) /\
2:(5’)‘ siny =¢"siny & =(syr = —-a(l ) 2t E=£d_x+ﬂd_y ( \
ax - & dt  dxdt  dydt l
1 1
0z ...ov " . | du 2, Cho z=f{x,y} = X2y + 3xy* vl x = sin2t vé y = cost. Tim dz/dt khi t=0
2 _ =¢"cos ) i vidy {x,¥} = X%y + 3uy ¥ ]
ay-e (smy)}_ ¢ cos ) )I—Zu %:.\"(i):x’ ) .
& %—‘:-:(.\")Jw]x'y":h‘y+3)" —=x y'+3x[y )nx +12x
* Y
Pz _ ot t'i\' oz dy 1 .
= 2 Ty = 50 2 2ste™t H
b = 2 aya (e*siny) (t2) -+ {e¥cosy)(2st) = tie™ sin(s?1) + 2ste™ vos {s°1) ‘:T’:qy)‘;usz. =2cos2f ﬂ:—smr 1s
4
Az dzoOx  dzdy . . 2 . . :E (2xy+3y )Zcoslr (! + 12 s \
BPh aa*’ Eﬂ_l= (e stny)(2st) + (e cosyMs?) = 2ste”” sin(s?) + ste™ cos {s% dr
i M
Khi t=0 =>x=sIn0=0 va y=cos0=1 nén ta cé: %l =6 K
= }
/
3
2
THZ:22HX) VKM -+ o — e e —. 2 . Imﬁmmmuuuit B4 517 ufa ham khd vi cda n bién x,..... % v& mdi 5 18 ham khd |
. ! 3 viclia m biént,, ..., t, khi dé&:
i
g _dedx Bk ’ Dy By _
Oy dx O 5 e /’\ a, _6\, m o v
// \\\
i dy 3. Cho hiam z=In{14x2), vdi x= s+int. Tin ha_ & J R Yity 4. Cho u=xiy+ y22°, viri x=rse', y=rs?", z=rssinl. Tim au/ s khi =2, 8=1, {=0
o . du_dudx | dudy e S
Pz dzax _ 2x | 2s+Inp) :1 ul 25 dvds | dyds | 0zds . }
== S LT 2 v 1+x 1 ¥ z
8 dxds  lex I+(s+iy = (y)e) + i 20 - BRSNS T
7 P
ox / A £
— . . . ] L T 1
8z _dzix 2x 1 2s+Inr) ds Khir=2.5=1vat=0lcix=2.y=2viz=0 ' '
a drd 1y "[H(”'"’)'] ?:l VI vy 8WES — (64)2) + {16{4) = (0K0) = 192 G
! N




». CHUONG 1. HAM NHIEU BIEN

y’ - 4y tgl didm {2, -1} theo

yidu2. Cho diEm Mo(1,2,1) v ham
u=f (Jr,y.z)=—23-J~'1 +§y’ +—23-=3 -2z
1. Tinh grad wMp)

(M) ta My {1.02)

2, Tinh
BM“ ]

3, Tim M sao che  grad u(M)-:
4. Tim { sao¢cho E’%(M“) mmax, tim gid tr] max do

5. Tim hudng ¢ia 7 saocho a.%(M") =0

1.Tioh gradu(M 0) rf=f(;,y,z)=§f+§f+§?-2\y:

'fi':zxz_zw::)f;(Mo):—z MALLL

5= ~2xz=> f,(Mg) =6

f, =22 -2y = [y (M) =2

- grad w(Mg}= (-2,6,-2)

6

= (M) M_l(l 0.1) v M8, 21

2. Tinh '!M'

i!fr
A b iM 5
r?MuM.(M') ALt ) + b )+ cfr (M)

"“' -z =l
[+ M

gt = 0,2 = =
f',=z:‘-2yz=>,r;(ml)=z

fo=2yt -2 L =-2
fo =2 -2y = fM))=2

o
E M =02+(-1 -2)+02=2
6M0M|( v (-0i-2)

- |3 TimMsao cho . chriu(M)
Gid st M(x Y,

gmdu(M) 0o (262 -2z, 2y% - 2xz, 2-2 . 2xp)=(0,0,0)

Cong vé theo vé 3 phuong trinh trén ta dugt:

2xt -2yz=0
(x—y)z+(y—:)2+(_1:—z)2 =0

&b 42yt -2xz=0

222 - 2av=0 ox=y=z

vay Mia,a,a) vdiagR

z} gmdu(M) (2x —2y* 2y —2xz 2:2 -—i}y)_

Binhii: : Vi du 1: Tim dg0 hsm lheo hudng cla ham z=h4, y) 2 8
- hudng-clla vacly v = 2 +3j
Néu z=((x,y) kha viihi { co dec ham theo mol hiréng cda yécto donvlF=(ab) va
7777 i1 & s _hy=afi(2.- e
= afy () + B35, 9) (-0 = el (2D
EOSRREI ﬂr’ -2xy3 =>1’ (2,-1)=-14 Il
Hmmmem (Mn) [fx(Mo) fy(Mo)] ar, a4 18 )
Cha g 2 — T ‘n_f}_,_i_
L..J‘.. n —?—(Mn)=glﬂd z(M‘]).t Fi |IFH 7.;9,{",4: |\ J }
BTV T AT e AL LA 32 .
A ==z ! 21 =4}t = B
W % =S a=h= T" ’133{% 7 R — Nl

T e




2. CHUONG 1. HAM NHIEU BIEN

Bijnh 1§ Clalraut: £y} Xéc dinh trén mibn D va (@, b} & D. Néu £, v fyy lign luc@

Vidu2: CMR him sb z=xsin® ihoa mdn phuong trinh x3z, + 2zl +°2], =0
R

——}riéng.cAp.ba, v

tren D ) [ (a.b) = fyi(a, B).
Chu §. Céac dgo hdm rigng cda cac 4ao ham ribng cAp hal duge gol 14 cdc dgo ham

¥ Y o0ed

z;=5i|1£'+x(z] cosd =sinZ - x-2rcos= 2_Yoos?
% \x x x _“x* x

=8in=—=¢os=—
X x x

VLdy 1. TInh A4, vol fix,%,2) = sinidx + yz} (sgm,)' = u'cosu

L= (x+ yz) cos(3s +yz) = deos(dx+yad (COSN]. =n"sinn

_[b}vi phén cdp.cas.

» Ham 2 bién 2= f(x.y)

Vi phén cdp 1: 4z = 1'% + 'y =di? + 1, dydxs £ydedy + £, dy?
Vi phan cdp 2 0% =d{dz)= ,dx? + 21, dxdy+ [ dy®  gis £, 1y len tye)

Vi phan ¢dp n; doz =d{d™ 'z}

» Ham 3 bién u=i(x, v, 2}

Vi phan cAp 1: du = de + f)dy+ Pdz
Vi phan cp 2 0% adfdup= I Akt " Gy™ 1 dz?e 20 dxdys 217 ,dydz+ 20, dzdx
Vi phan clp n: diu=d(d™'u)

_ Midmsdifax s Oy € RN
=(1'dx + Iyaly Fen(fdx + 7y )iy

b

LChoz= 1.y = xieday— 2T Timdl 0220 .. .. _ ...

DL =2bdy df = fidi+ fidy =(2x+3y)de+(3x-6p)dy
+)‘f‘.'.=3x—6y
) S =2

Ly =3 = A= [l 2 2f vy + [y’ = 2de’ + ey~ 6uty®
) S, =6 = d?£(2,3)= 2dx® + Gebrely ~ Guly?

[ = =33yt y2), sin{ixsyz) =-Osin(In+yz) I'd P TR N A1 v py v ufuy v
zn,:Lsm!-—icosi =L-¢J cos-’—-LiJ cos= + 2| iJ sin =
Fo = =903 %+ y2Y, cos(3x+ yz) =-9zcos(Ix+yz) x 'u.i AR X ANXS X ox\x), X
- . 2
) _ g, =
|- = 0zos(ixs y2) + 02(Ixe yal, sindu+ vz) = —Fcos(3xtyz)+ BaysinGxryy | | =—,l!cos£+-%cos-y—t-y:-%—slﬂy = —s),', in2_ S S —
- X X X X XX X X X B
T (or 23N (Y o? (2) e 2(2) a2 HAM RIE} o
z,, =[sin=-=cos=| ={=] cos=~|=| cos=+=| =/ sin= Chuang 1. DAO HAM RIENG
X % ._\_f, v AXJ, X ANXS, X XA, X 1.1, Him nhigu bidn
1 y y ¥ 1.2. Giél han va sy 18n tyc clia ham nhiBu blén
= —(:OSZ - —cos£+ —zsin— = -%Sill— 1.3. Bao ham rténg
x x x x x x X X 1.8, Vi phén
.- ¥ _(» i y 1.y 1.5, Bgo ham clia ham hep
Z,=|c0s—| = sin=—  =-——5In- 1.6. Do ham clia ham &n
x), x), X XX
¥ : _ 1.7. ©a0 ham theo hwéng
1
2, ., 2 o ¥V ¥ y . ¥ 1.y 1.8. Bao ham va vl phin cip cao *
= 2zt + =3 -Lgind 2 sinZ LI 4
V=X 2, + 22, 4 ¥ 2 =X ( xss“‘x}*z’g’fs‘“ A.”’z( o x] 1.9. Bl todn cyrc uf khong didu kign p
? 2 2 1.10, B3 todn eye bl ¢6 didu kign R
Py oy yoy . kK
=—Z gin< +2—sin=—=—sin== 0 (gpcm) Wi ) "
o e Y i . 1.11. Bai todn Hm GTLN, GTAN .
5
4




2. CHUONG 1. HAM NHIEU BIEN
. ’IEI_-TIMLU@MNZ =flry) =24y —2x=5 @ i 8u 2. Tim cuc i cla ham z=y2- @
, ) . 7,=0 -25=0 x Tl
+ Glal hé pt: 4=0 {'zy=0 c:{ o < M,(0,0)
= 7= - - Ze==2 B
z-, 0 Q{Zx =0 c’[x I o M, 0,0 - - —
Hes=o - Tlar=o . Flyeo T =0 2850-(2)2=4>0
z, =2 “w”
“z“—jgz,#:e’—ﬁa—_- hay ham sé Khong dal cyc In tal My
=
z,=2
= ~ iy AT IR e TGN Ve Zy= 025 8———— S T Ml el - = - s e 2 T 5 EN——
Pl . |
Vi du 3. Tim evc b cha hdm z = f(x,¥) = 2% + 4 —4xy + 1. i BT Al 0 OO0 B -
}GIé' hé pl- M, {0,0) | H-Imlhﬂne f‘illmllllilﬂllli_
y=x M, (0,00
z,=0 - dxt-4y=0 o y=r - x=0 o Ml(l,ll M, L1k
7 =0 4y —d4x=0 P -x=0 x=1 e
NI LACED :
z, =122
z, =4 = F=16-14da"y
. 2 \
z, =12y \
bl
&

T

“|Vrdg 4. Tiewe b aa ke © 2 =xp(lEx—p)- — oo —fog |- :{yU'—'J'"}’)“J’-)"—'O" oo - 3
‘ p=X
lz,=0 {y(léx'—y)—xy:(? W) —x-y)-xy=0 "}l | I 0 i
. . o] — g — 11y—(1— =
7,=0 7 [x(1-x-p)-ap=0 7 |(y-aXl-x-p)=0 {( | e
: y=1-y
[ =0
H-x-3)-xy=0  [[p0-5-p)-xy=0 . ’
2. | M4(0.0
eify=x y=x WTay=0 - ! 1)1
=|—x i —dA - = yex Mz 33
y {)‘(I x=y)-xy=0 = re=r e 33
y=l-x {("J‘))’=0 [y=0 M4(1,0)
x=1-p y= M, (0,1) .
\. x=k-y kS




2. CHUONG 1. HAM NHIEU BIEN

+ MEtkhde vl M{1/22+ Ax, 112+ Ay} thudc [an cin cla diEm M, nén;

@

2. Phurong phap nhin W Lagrang

Lody o
L E

g(M)=0

~::>]—+A.\'+l—+Ay=I
2 2

Buwcl
#Hbm 2 blén:
+Lgp ham: Fx,y)= f{x,y)e kelx.y)

5 Ham ba bén

+Lip hidm; Fxya)= fx, v, 2h+ Al v, 2}

- “fr=0 -
& Ax=-A y tha\rVED bléu thu:t') ta co: . ) F =0
. - _+_u_sm L P My, yf',. +Glél b .r; o, e {M.,(x..-yn.zu)
Az{M ]-—(Ax+Ay)+Ax£\y—-Ay <0 a(x.y)=0 ": . EAE -
Do d6 ham dat cyre dal tal M, vh Z,=1/4 g5, ,2)=0

BUftedi  Tinh d?F(Mg A,
+ NEu (Mg, Ao)>C thl hiim dal cyre tléu tal M,
+ N&u dF{M,,A5)<0 thi ham dat cye daitai M,

+ NEu d'F{M,,A,) khong xac dinh diu thi ham khang dat evc trl tal Mg

+NEU d*F (M Agl=0 thi ehira 6 két lujn. Khi 46 131 M, can xét diu AKMg)

Phuwsgng.phap ahan ki Lagrang
s L3p ham: #{,y) = xy +A{x+ y- 1}

= o2 (M g, Ay ) = Qe

+ Tix x + y= 3 = d{x+y)=0
| txeyl dat{ctyl, dy=0=> dx+ dy=0

Vi dy 2: Tim ey trl clla ha-ﬁ z=({x,y}a xy dk e y= 1

=0 y+d=0 fr=-4 |

ey (K =0 o lx+d=0 @F=-1 Sr=y & i
(x )= x+yel -24=1 A=-
#lr.y)=0 Y st 2

b (R, y) = Fode® + 20 didy + B dy’ = 2evely

= (M, A) = 2dvdy = ~2dy* <0

Do d6 ham dat cire dal tal My va Zw=llﬁi .

e = ox = ~dy
137 - N L et —_— PR S i‘:. Tl i\
VI dy 3: T o€ b claz = x2 % y varaRukién x4+ y2=1" -~ "t - I . I
x =
- P =l
Phirgng phap.nhdn ur Legrang Pazay = D ‘1-'
'+ Lip ham: fix,y) =x2 + ¢ +Mx? +¥2-1) [_.. = L [“‘uy_n
P 3
+ Gl h: x=0 rel oty ot =t
w=0 1+24p=0 I 1
=0 2542 =0 A=—| 1.2 2
- X +y =1 = - IS
=0 +AUy=0  oiiv2dy=0 < ! 2=l \h[T";
- Aaytal LI =" |
glx, =0 } Cyi=l 1+24y=0 vex .
1o o L
xX+y =1 ;:1!:-_1 [u,[ o
3




2. CHUONG 1. HAM NHIEU BIEN

Chivong T DACHAMRIENG &

1.10. Gi# tri lon nht va gid tr nho nhit

1,1. HAm nhigu bl&n
1.2, Gl& han va sy [1én tyc cia ham nhidu hign
1.3, Dgo ham rléng ’

Fol ~{a,b} 18 A Bien cia D weurmdi
: hinh lrén tam (a,b) chira cd nhivng
a14m hude D va nhing &iém khéng

W) Cnied wts

1.4.Viphan. N
1.5, Dao ham ciia ham hep

. hugecD.
- -Thp dong treng &7 1A 14p chira tét
4 cac gidm blén cla nd.

1.6. Do ham clia ham in

T e s e et loned.

1.7. Pao ham theohudng
1.8. B¢ ham v vi phén cip cao

1.9, Bal toén cye trl khéng d1Bu kign

- Tap b ch3n Wong R 14 tdp o kich thudc-hifu-han-

P
- Budc 1: Glal hé s

=0
= Mylsg e D= fiMg)
2y 4]

. Bude 2 Tim cdc glé ] oyt tri cla f trén bign cha D gid SU 1A 1My, (M), ..oy [(My)

- Butdic 31 KL

Man= Max{{Mo), (M}, {8y ST}

Minf = MIN{E(Mg), [{M,), I(Mgh ey (MG}

hdm { duge: vdo ham [ dugc:
Ldvj=9-4y, yel0.2i fofx)= w2 -dx+ 4, x (0,3}
L) =-4<0 [ =2x-4=0=x=2€[0]]
L Ham f, ludn nghich bign trén (0, 2] 7 (0)=4 o
3 "
LO)=9V L
fy=0Y
L@=1Y =1y

+ Blén L, cé phuong trinh x=3 thay vaa « @ién L, cd phuong trinh y=2 thay @

=== ey rivitizudadn . I T .
_ 1,318 tofn thm GTLN, GT KN - N s e == |
P’! N
Bai todn: tim GTLN (Max) va GTNN (Min) cia ham lign tyc 2 = f{x,y) trén
d6ng, bl chdn D Ma) (Hin) ) o ¥ Vi dy 1:Tim GTLN vd GTNN cia ham z = flay) = x% — 2xy + 2y Urén hinh @

chifnhdt 0 = [(x, YI0S 2 £3.0sy = 2}
e Glal hé:

7=0 =220 4y e = fm) =0 Y
2x+2=0

z,=0

+BIén L, cé phurong trinh ya0 thay vao hami
dugc: fylx]= ¥ xf0.3)

it 20 [

Sin=2r=0er=0e[03] Ly

Fm=0, :
1,0y AL

L@=y R

FBIEA L; cd phrgng trinh x=0 Lhay vao ham fduge: -~ JR
Fdvl= 2y, yel0,2]

fiy=2=02= Ham f, ludn ddng bién trén [0, 2]
f4 M= (1944
L@=4y

Viy: Maxt= 9 131 {3, 0)
Minf= 0 1ai {0,0) va {2,2)




3. CHUONG 2. TiCH PHAN BOI

f 13 ham 2 bi&n kha tich trén hinh chlt nhét R = [a,b] x [c,d)

~—— Chuong 2. TICHPHANBOYI

d
KyhlBu A(x)= | f(xy)dy

Tich.ph8n_hdm Atheo.x b x = a.tdix = b.dugc

b br od b .
| RGO = | [—l"lfx.y)dylﬂr = 1 pexypyar--
a a [ d [

2.1, TICH PHAN LAP
(Tich phan 8p)
d b d ]
Tuongw | | flx,y)dxdy = | [F f(m’)dl’ld)’
14 a N [4 a
=
Vi du: Tiph ¥
12 142,22 3 2 3 13
| ] ydyex= | T”| de=| (2 -S)ar 2] «Pdx {Guido Fublni (1879 - 1943)
L] v " o 2 2%
*= . nhd todn hoe ngut ¥)
S )
T2 |o" 2
28 2 7 2 9 2 9 27
,1 'o *ydedy= | ?y| dy = | 9ydy =Ey2| =1E—E=T Dinh 1§ Fubini: Néu him f lign tyc trén miEn chir nhit R = {a,b) x [c.d]), thi
1 N 1 2
b A d b
[0 flayddyde=] | flx,pdxdy
T
" Chi ¥ NBu FOx) = £ ROD thi i ' e - - T
I | Flopddydx = | fi(xde. | folp)dy i
a (4 n c i
- 2.2, TICH PHAN KEP
T etipaen e oty o2 yzz_g(z 1)_27 2.2.1, KHAI NIEM TiCH PHAN KEP
a Y ‘u“"l"”’"i'u"f'l“ 7} 77

3J




3. CHUONG 2. TiCH PHAN BOI

L Nfu-f%-y)-=-0-thl thé tich vt thé ndim trén hinh ch

=

Vi dy: Udc lugng thé tich cla vit th ndm wén hinh vulng £

mt cong z = f(x, y) &

R=[0,2]x[0,2) va dudi parabolld elliptic z = 16 ~ x7 = 2y* Chia R ¥
thanh 4 Hinh vudng bing nhau va chon didm dal dign la gdc trén bén
phél clia 51 hinh chif nhat R Phac hoa vat the va cic khdl hip chif

V= J|-f(x.3)dxdy.
L

nhat xap xi. T
--Huéng. din;. i

¥5p xi the tich bdli t3ng Riemann vdim = n = 2 tacd @
z 2 z 2

Ve ) ) flany)sa= ) > flay) = A0+ A+ Q1+
=1 j=1 =11 =13+ 7+10+4=24

[DLEUET R b

2.2.2. CACH TINH TICH PHAN KEP
TRONG TQA BQ PE CAC

Tich phén kép trén mién hinh chif nhat ~

Bnh i Fublniz Nau ham Flign tyc brén mién chif nhit R = [a,b] « [c,d}, thi

oo a8
| floyddzdy = | | flx,yddydr = | | flxy)dxdy
R Ror € on

vidy: Tinh ¢ = || Gr—3yDdxdy voIR={(x, )1 0=xs212y=<2}
]

2 2 ) 2 2
I=] | (x-3yDdxdy = | (T_ Bny)] dy=| (2-6y")dy
1 4 L H

x=0

=(2y—2y’)|?=4—16f2+2=—12

Tich phin kép trén mién tong quat

- TH1: D la mién loai 1 O={xy)|asxsb gx)y<g}

b ot :

It Flaydaxdy =1} [ fCp)dydx: _‘ .
] H L

" o R AT 1)

B e

P - )




3. CHUGNG 2. TICH PHAN BOI

| Chia D thanh 2 mign o 8. E oy 0y M
: h 2 mién £, va 2, nhy hinh g fp= M wpdedp = | xpdrdy= | Y_"-’_! dy
Tiry = /2 suy ra x = -2y. - b -1 -2 S ey
PT tung 4 glao didm: y2 +1 = -2y . 10 ¥ .
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__# Gl i plx, y) the hign mat d tal diém (x, y) cla mot ddy mdng c§
hinh dang nhu duding cong C.

" vl K 1 hiing 6.

LN gl Hammatao |a p(x,\,r) k(l v) ¥

i

-
| ¥hél lugng v trong tAm cla day durge Hnh theo cBng thie Ta sif dyng s tham 6 héa / \
1| e —custy-sint,ostsn o LT
m= (x,y)ds x=--| xplx,y)ds
lc Py T < m=| k(1-y)ds = | k(l ~ sine)sin?t + casztdt
[+
— y,_,_ﬂ prds——— — Jc[t +-C0SE)-=-k{f=2)-— S

Vi dy 4: Mot sgi ddy chigm nia duding tron »@ + y = 1

va phian hai dAu day diy han phin glfa cira déy. Tim trong tam cla day|
néu mat dé tal me! didm ty 18 thuln vdi khodng cach dén duting thing y=1
Lol gial  Ham mat db 13 p(x, v) = k(1 - ¥)
V6l k 14 héng s8. M
Ta sif dyng sif tham s6 hda
x=cost,y=shnt,0st<n,
= | rrk.(l — sint)fstn?t + cos2tdt

m=| k(1-y)ds
€ .
k(ﬂ -2} L

[}
= kit + cost]] =

Do tinh 481 xing, plx, ¥) = k{1 -y) nénx =0
1 1
V== =] yk(1-
y== Ic yoluylds =pr— lc yh(1 - yMds
10 #
=——| (sint - sin?B)dt
w—2% . i centerof
1 1 T 4= P o ‘mau
=ﬁ —cost—it+zstn2t] =E.G'—_2) i T.'/ \
- SR T I L N IR - .
Vay trong tAm cua sgi day 12 o o
4—-n
(0,2—(—’;_—2)) = (0,0.38) ?q )

Chtrdng 3

TP aNG A Tk PN T

¥ 3.2, Tich phan duding loai hal

R .

-3.2. Tich phén duding loai hal
3.2.1. Bjnh nghta
+Cho ham 6 P(x, v), Qx, ¥) x4c dinh trén cung phéing AB
+Chta cung AB tnanh n cung nho

khang ddm Ign nhau_
AB=Ana UA AU VAL A,

+Got  Axy.Ayg [an lugt 1a cic thanh phéin

q
3

r
}-.

cha Ay Ak ~ il
+LEy tuy v digm My € AAy
+laptdng 1, =3 (P(M,)Ax, + (M, )4) © g
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—%xwryi-q,zwtmummnﬂmum;(ﬂ)zmm

ol

h ".""'"

AB = {1, 4.5),x = xp+at,y = yp + btz =z +ct

© Vidud:Thoh1= j, ydx+zdy + xdz, trong aé C 13 doan thing-tir

T @0, 0)t1(3,4,5) o
T LA glAl T PT theimsdcla C T T o= e -
X=2+Ly=4Lz=5G02tS1 "j.’l
I= I (40‘“ + (5t)4dt + (2 + t)Sdt ﬂ.n?}/ [ —*-; Gaorge Grean (14 JBy T7E0—31 Wy 1od1y
/]
1 29 ' 49 o “ An Essay on the Application of Mathematical Analysls to the Theorles
. =] (10 +290)dt = [10: +=t? == ) of Electricity and Magnetism {M8t ti€u ludn v& viéc dp dyng cic phan
T L 2= - —tfettodrrhgeehor[{-thuyst-vE-didn-va:-tétnh)" L =

3.2.4, Cong thitc Green - Green's Theorem

N&u duding 18y tich phan C kin, quy uéc chidu duang cia mot dudng
cong don kin C 12 hudng ma médt ngudll ai doc theo C s& thily phan mfén
gan nht dugc gldi han bl C ném v@ bén tay tral.

¥

B

Hudng dm

Hudng ducng

$P(x,y)dx + Q(x, Yy
L

Pinh iy Green ;

Gid sif C 13 duding cong don kin, dinh hudng dudng, tron timg khic
trong it phing va glé s D 13 mién dugc gidi han bl C. NEu cac dao
ham riéng cp mat clia P(x, V), QUx, ¥) Ién tuc trong D thi

aP
§ Px, y)ix +Q(x,)dy = [~ Eyaxdy
L D ox  dy
- -H@ qua: DIBn-tich S ctia-mi&n.bj chin Dvdi bién kin L dugc tinh_theo
cbng thirc

S =L fu—yete=facy = -y
A L i

Vidu2.Tioh | x%dx + xydy, rong @6 C { duting tam @\

. s/
glic gBm cac duan thing (0, 0) 1 (1, 0), tir (1, 0) t6i {0, 1) va ~a

tir (0, 1) tdi (0, 0), Py, v)ds +Q(x._\'!dy:”(€£-%ll)d.\dy
L By

L&l glal: D & mign kin gidi han bdi C. Ap dung cdng thirc Green
DAL P(x, v) = X' v Q(x, v) = xy thi Q' =y.Fy=0

¥

Vldy 2.Tinh |, x*dx +xydy, trong a6 C 13 dudng tam
gldc gbm cdc doan thing (0, 0) 1di (1, 0), tir (1, 0} ki {0, 1) va
tr (0, 1) tdi 0, 0). ' i+ Qe 0y = 2 - Ly

L [
Ll glai: D 13 mign kin gidi han bdi €. Ap dung cbng thirc Green

DAL P(x, ¥) = x* vl Qlx, ¥) = xy thi Q' =y, Py=0
Ly

| xtdetxpy= || (€e—P')tA il v | xtdcbxpdy = 1| (@ Py onl rmiee
< [ . [ 0 -
1 1-x L qp=teT L Lo1er 1y _y=l-x
=11 y-odyax=1 Gy P 1 g0y = [y e
o 2B ey s 1 e -
_1 a2 N PRI | it ERON _1 a2 _ 1 e 21 LA
=3 ]o (1 —x)%dx 6(1 x) Iﬂ : G 3 |" (1-x)%dx 6(1 x) l.. c o

182 44

P P B w




7_Vl-d\l-5FTJﬂhJ_=jr_(3.y_gm_‘x)dxini‘Lv__‘—__)_x‘— /‘: i

Cldulingtrdn ¥ +y2 =9,
L&l gidl P(x,y) =3y — e, 0(x,y) = Tx +fyT + 1

_Mign D dudc oldihan bdi Cla dax! +y? €9

Chl.rdng 3

Py =3 00yy=7

Ap dyng cng thirc Green:

!
T
TICEM

AT T

= ||_(7;33ﬂxdv=4ll dA

£ s, )+ (8. ¥ Wy
[N

chuye’n sang toa df cu,rc
I-4| I rdrdw=4|

3
dtp.l rdr = 361
o 0 T

% 3.2, Tich phén duding Toal hal

£

7
3.2.5, Bldu Kign d& tich phan durdng loai 2 khing phy thugjc
vao duwding |8y tich phén

mat clia ching trong mign don lién D thi bdn ménh dé sau tuong dudng

NEu hal hadm P{x, y) va Q(x, v) fign tuc cling vdi cdc dao ham riéng cap

([Rx_®
& oy
2.@ P{x.y)dx +Q(x,y)dy =0
L vil mol duding cong kin L ndm trong D

3. § Pix,y)dx + Q{x,y)dy chl phy thugc véo hal

AB
d5u muk &; B} khng phy thude vao- ABcD- - R
4, BIgu thirc P(x,y)dx + Q(x,y)dy [a vi phdn toan phén clia mgt ham
u(x, y) nao 46 trong mién D

Hé qua 1: N&u Pdx + Qdy 13 vi phan toan .phﬁn
clia mgt ham u(x, y) thi vdi mol
| Pdx+Qdy =u{B}- u(A} ABcD
AB
H& qué 2: NBu D = R? thi Pdx + Qdy la vi phén todn phn cda ham
u(x, y) cho bdi
x ¥y
u{x,y)= [ PO ya)dn+ § Qx,y)dy +C

L] Yu

hodc

% y
u(x,y}= [ Plxy)ds+ [ Q. y)dy +€
X ¥i

M(Xqr¥o) 12 mt digm ma tai 46 cdc ham P, Q lién tuc

Vidy 1 Tinh /e SE‘ (x— y)dx+{x+ y)dv
=¢ S R
vaiL1a duding (x -2 + (y-1)? =1

Bai gial: Dt

-y xty
P(x,y) = 2+y2 Qy) = x?+y
—x?—Zay +y? -y +y?
Bilx,y) =TTyt Qulx,y) = G2 + 7P

Vi Qiix,y} = Py(x,y), theo Dinh Iy 4 ménh d8 tuang dudng thi
! :(ﬁ’(x—y)dx-i-(x-v-y)dy_

x4y W

— = ey wl L e

L1




3.3.2. Cach tinh
+S={0xy2):{xy)eD z=2z(x )}

:‘If(x.—.v,—z)aE:Hf(x oy zw»JH +glady
D

Vidy 1: Tinh h= ” (z+2x+—y)

+2 +—anﬁrrLtmng phénx 20,y20,z20

5| " phén mat phéan -2 4
 BAigli:S={x y 2 (xY) eD z=4(1 - $-})}

7 (A,y,z)dS =_]j I, y(x,z),z)\l1+y;2 +_v'22dzdx

+S={x ¥y 2) (v 2) € D, x=x(y, 2)h
[ifCx,y.2)dS = ﬂf(x()’ z),,2) I+xy X 2dydz

33

1+ (—2)z + (4) dzdy = —dxdy

&

4
= “ (z+2x+-§y)d5
z -4(1 -3-9

D 1a midn tam gigc {(x.¥):0 €x 520y < 3(1 -E)}

_ x_y i)ﬁ
7;!7_7“7(4(1 2-ys x4 3y) -y

e g S = [0 v, e 1+ 2.0 2 Ledndy AR
) [tepaxs={isin Y T %
L= (z+2:r+§y)d5' 3

5
- i_»
z=4(1 - §-2)

D 1& mién tlam gigc {{x, ¥% 0 <x <202y < 3(1 —-E)]

x ¥ 4 6l
b= n (s - E—§)+2x+-§y)-§—-dxdy

TCH A BEENG VA TCH A

¥ 3.3. Tich phan mit loai m§t

-[|£d xdy =£||dxd _4‘/_132 41 -]|£dd —£j|d xdly —£132 461
) } D D .
. e
Chu’o‘ 3 3.3.3. Ung dung cita tich phan mit loal 1:
ng T
« Dién tich mit § [fds lim 3, (30,2 85| =
S BT oy

» Kidi lwgng va trong tam cla tAm mong
+ Néu tdm mong S cé khai lugng riéng tai M{x, v, 2} 13 p{x, v, 2) thl khol
ludng cia tm mong S 13

= I(hh}

= [[p(x,y,2)dS$
5
+ Toa d trong t@m G duge tnh
1
N = lXp(MMS  vg = yp(MUS 2 == [[zp(M)S
m'g m s ms K.

B el s S )
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g

,,*_‘:

Chuong 3

€6 hal khd néing dinh huéng cho
béit ki miit cong néo dinh hudng dugc

‘v’fﬂfmétkfn*thifquy*uﬁthuﬁng*duung*Ié*htrdng*mé*céc*vét:'td’ph'ﬁp

\

TP B ONG I PR

alucd _ .. fuy@n trG b trong E ra_ngodl, va_huéng am_B hudng. cic véc.td phdp . [.—. . ]
tuyén tré tir ngoal vae trong E
* 3.4, Tich phan mit loai hal
L 4, N
3.4.1, Binh nghia tich phén mit loai hai 3.4.2. D|nh nghta tich phén mit loat hai
GI3 st miit cong S 33 dinh hung Gla str mdt cong S dé dinh hudng
«Cho ham P{x,y,z}, Q(x,y.2), R{x,y.2) xdc dinh trén S *Cho ham P{x,y,z), Q{xY,2), R{X,y,2) xic dnh trén S
«Chia S thanh n ménh nhé tuy ¥ khéng dim I&n nhau . «Chla S thinh n manh nhd Y § khéng d3m l&n nhau
5=5uvSu.us, ' S=5uvSuv.us,
*Goi AS, |2 dign tich clta manh 5; *Goi AS, la dign tich clia manh 5,
LAy Wy Y MG v 2) € § LAy tuy ¥ M(x, ), 7) € § ;
«Goi vectd phdp twyén ddn v| coa S tal M, 13 o *Gol vectd phdp tuyén don v| cia S tal M, 1 b
- - T4
M) = (cosay.cos i, cosy;) n{M;) = (cosa;,cos fy..cosy;) ';
§
I
P
o
4

&

oo
Lo = Y (P(M, Jeosa; + QUM eos B, + R(M Jeosy; )AS;
i=t -
Neutdntal  [=lim 4, (7h)
n=—ra

khong phuy thudc cach chia mt S, cdch chon d1&m M, thi T duge goi 1A
tich phan mdt loal hai ctha cac ham P{x,v,2), Q(x,y.2), R(x,y.2) trén mdt S.
Kl higu
Il (Plx,y, 2)cosa -+ Qlx, y, 2)cosB + R{x,y, 2)cosy)dS
5

holic || ple.y.2)dydz + Qle,y, )dzdx + ROx,y. e)dwilyi
F

Chuy:Me VcR?, F’(M)=(P(M),Q(M),R(M))

xac dinh mat trurng véc to, gbc lai M voi céc toa df P(M), Q{M), R(M)
ta nhirng ham sé cla M.

Che mat dinh hwdng S, thing lwgng clia trwéng véc 1o qua mit 5 [a:

I PCx,y.2)dydz + Q{x.y, z)dzdx + R(x,y, 2)dxdy
5

+ Néu dbi hirang 4y tich phan trén mat S thi tich phan ddi d4u

+ Tich phén mét loai hai ¢ céc tinh chét twong ty tich phén kép
“3& i




R
3 _..k. 0
3.4.5. Bigu kign dé€ tich phan duwdng trong khdng gian @
khéng phy thude dudng 13y tich phin

Gla str mpl dwding cong kin L tran g khiic trong midn ddn lidn
D < R3 d2u I3 blén cla mdt mét tran timg mdnh ndm hoan toan
trong D. Bidu kién can va du J_ Pdx + (xdy + Rdz khéng phu
thugc vio duding ni A, B néim ﬁ:én todn trong D Ia:
8R_8Q P AR 2Q 8P
ay = ay

5

3.4.6, Cong thi'c Ostrogradsky:

Gia sir V 15 mign gidi ndi trong R? véi bidn 3 mik ki S, dinh hudng.
duting. P{X,v,2), Q0. v,2) va R(x,Y,2) 13 ba ham s6 118n e cling vdi cac
d3o ham riéng cdp mdt cla ching trong V. Khi dé ta ¢& ;

B
i (al— L9, QR——)dxdydz = §p Pdydz + Qadzdx + Rdxdy
Doy oz 4

2

4. CHUGNG 3. TICH PHAN BDUQUNG VA TICH PHAN MAT 8
XY A+ OQ(x, v Zzydy + Rix oy z "'E,':Q 1. iP__iﬂ b +fg—ﬂ,- - |
3.4.4. Cong thirc Stokes: Gi3 sir S 13 miit dinh huding tron P07 Qb+ ROl [ G - e - Zondn Fwli il
téing ménh 6 bién 13 dudng kin L tron timg khic. Vidy 2: Tinh 1 = ¢ —y2d¥ + xdy + z%dz
Y . _ o L.
NEu cdc ham P(x, y, 2}, Q(x, ¥, 2) v& R{x, ¥, 2) I8N tc ciing vén cic vdi L 13 glao cfia m3tphingy + 2z =2 v mittry s + y2 = 1 (huding L
30 ham riéng <&p mGLclia chiing trén S thi ta ¢d; . . I nouge chiBu kim ddng hi khi nhin b trén). ! |
) —_'"?_P("_‘;y-zld*+Qﬁj:z—)a3—' FR{xy2dz ; L gidl: Budng cong L 1A mot ellipse (xem hinh
iﬂ%@%ﬁ% +f%?-—a—P)dwd}: °L-A — Chon-$1a phan-cha-mit phangy—+=z =2 gidthan-béH
s dy o : PemyigoxRezt R=Qiz=P=Ri=0, - . 4
chiu iy tich phén trén L 14 chiéu sao cho néu dl doc theo chl'é*ig‘y, véctd , , .
. ST Gr=18=-2y L= [].(L+ 25y 4
——-phiéip-uydn-hudng Hi-chin-lan-du-thl-nhin-thEy-phan-mats-ki-¢-brémtrdi : - S d
=NQ+2y)dudy D=ChyS:xt4)? <1 §P(x.y.2)dx + Q(x.y.Z)dy + R(x.y.2)dz
s L
ytz=2=22z=2-y (i,02) lag6cnhon
= H(BB- —=)dydz + (-‘-9-}:— gR—)dzdx +(Pg~-'?zldxdy
=] {1+2y)dxdy g O & oz Ox o dy
D
Chuyén sang toa dd cyc, D: 0 < < 210 < r 51
m 1 o redrd mfp2 gpd L " - B ,
I e T G R S N & R m X o *
2y g L2 AT l dy ' oxax oy d
= Ilu (E"'gsm‘ﬂ) dyp = (qu —§c05¢)| =1 > : % C
o w
q
!
/
§
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Dang ting quat: F(x, v, y)=0 (1}

+ y(xg) = yo: A8 kién d8u (¥|,y, = yo)

Hedt ¥ =fly) ()
o _ Chudng 4. PHUONG TRINH VI PHAN Nidy: y =0 O 17 |
Py = -2 =
___ 41LPHUONGTRINHVIPHAN | | Binh I: (1) lén e wong mn 0 = (O oy € |
- i CKP MéT &hi dd trong mdt 1n cin clia x = xp, 1B tal it nhdt mét nghlémy = —y(x)
clia (2} sa0 cho y{xg) = .
————— 441 DAL CUONG VE PHUONG TRINH 5
Hahiaidd ! N&u =L (x,y) cling l&n tyc trén D thi nghiém & duy nhit
V1 PHAN CEP MOT »

Cac loal nghiém cla phudng trinh y' = f(x, y) (2)
- Nghig@m t8ng quéat clia {2): y = ¢{x, C), C - const

£
g
+ (%, C} thod man (2) v6i moi C.

+ Mol (%, Yo théa mén didu kién dinh K, thm dugc Cy déy = ox, ) thoa
mén digu kién ddu.

- Tich phin tng quét: $(x, y, C) = 0 {nghtdm t8ng quat dang &n).

B - Nghlém riéng: y = o(x, () {cho C = ;)

- Tich phan riéng: @ (x, v, C) =0

__ Nghlém riéng cia phudng trinh d3 cho thda man digu kign bandaula |

Vi du: tim nghlém cdia phutang trinh vl phdn y' = x
théa man diéu kién y(1) = 0

Huéing dan: x2
y=rey=T+C () (Nghlém tdng quét)
Do y{1} = 0 nén thay vao (*) dugc

1 1
D—E+Cﬁc——§

21

72

(&

4.1.2, PHUDNG TRING vOT BIFN 5O pHAN LY

a)Dang t: f(x)dx = g{y)dy (1)

Tkh phin 2 vE.duge | flxde = | g(yddy < F{x) = G(y) + C

(F(x), G(y) tudng (ng 13 nguyén ham cha f(x), g(y))

y =y(x) = dy = y'(x)dx 5 p'(x) = 3—1

+ Bal-tedn-Cauchys tim-nghlém cia-(2)-thda-mén diukiénban-dae—|— —

WA W P T

65




5. CHUONG 4, PHUONG TRINH VI PHAN

* Chid §: cho PTVP y' = f(,v)

ry

-~ Cach nhin bigt PT thiln nhat
- - Kiém tra d-’ing thifc f(tx,ty) = f(x,y) (mol t}

X
Vi-dhys-Gliat-phudng trinh 7 =— (1

, -y
1+2
Wey=—f @
X

Phugng trinh tuy&n tinh thulin nhit tudng dng: v + p(xly = 0 (2}
* Cach glal PT (1) {pp bign thién hing s6)
+ Budc 1: giai PT {2)

. d i) d
y+*0thi()e L ey o= piix o ) L= | plodx
dx ¥ ¥
@ Inlyl = - | p(xddx +inlCl & In |%| =—| pla)ix = |%1 =g~ pixldx
wy= Ce"l pleddx

y = 013 1 nghidm riéng ¢lra (2) (Gng vdi C = 0)

£u
Cho:——.—.af(xy) i =gl =
o L J LXJ - Thay vao (2): u'x+u=_i+ eur= u—umd—u.zz—“.u2
I+y . - (Rt S S, S T S PR [ lew.— - —
i dy: wét phudng teinh—y! —;—y- t—u—dx t—u dx du 1 d{13u?) dx
EEEy WEEy EEy iy e lgae=lyelgaiiare -3
+y bty _____"___
fixy)= =5 fiex.ey) Foty -7} /(%) uammnu—%tn(1+u’)=lnlxl +L‘t=arcn¥--;-ln (1+(§)2)=|Hlx1+0 lJ
-+
4.1.4. PHUO'NG TRINH VI PHAN
- TUYEN TINH CAP 1
[
b
)
/
3
F |
Dang t3ng quat: y' + pLy = a(x) (1) + Burdc 2: xem C 1 ham s8.
(p(x), qix) l1n tyc) Tim nghiém cia (1) dydi dang ¥ =C:(xle 1™ ()

¥ =0y P e cpa ppe T
Thay y va y' vao PT (1) dugc

A e I =gt

e I -
= ()= q(.\')r!l M e = gt el g
Thay véio (*) ta cd nghiém tdng quat ca (1) 1&:

[ I’I(“)‘-Jﬂm‘r) Ipf:lth Ke - [otente e—j.plx)d:jq(x)e!.p(ﬂrlx

y' +p(x)y = g(x) (1)

6%




Dgng tdng quét: F(xyy' W) =0 (1)

Hodc y"=fixyy) _ (2)

4.2, PHUONG TRINH VI PHAN -CAP 2

4.2.1. PAI CUONG VE

- Binh lys-NEu ham-fxy;y')-trong-phugng trinh (2) 1dn tyc cling vdl céc dao- |

him-riéng-cp-mot-theo-y va-y* trong mdt- m@n-d <R3 -thtvdi- mpl digny

[ tal duy nhat nghi@m y = v(x) thda man »(x,) = ya ¥(%e) = ¥

(X0 0,0) € 0, 1B tal mit 18 cin ndo A6 08 trong 6 phung trinh (2) tbn_ |

PHU'O'NG TRINH VI PHAN CAP 2

* Bai todn Cauchy: Tim nghlém cla PTVEFlxyyy™) =0

T Ty

thoa m3n dRBu Xign  y(%p) = ¥or Y0) = ¥y

Cée loai nghlém elta phwiong trinh vi phén cip hal

+ Nghiém tdng quat: ¥ = y(x,C,,C,)
¥ = y{x,C,%C.%
+ Tich phén tdng quat: d(x.y.C,.C) =0

+ Tich phén riéng; G y.Cl 63 =0

+ Nghlém riéng:

Vi dy: tim nghiém ¢la phuong trinh vi phin y* = x
thda man y(1) =0, y(1) =1

yY=x o ’—lxdx—x—2+C¢= =] x—Z+C d:—ﬁ Cx + €.
y= =z taey 7+tGa =g Thx+t;

{Nghiém tSng quét)
. 1
Do y(i) = D nen 0:E+C.+C-¢ (1) c 1
==
Te()va(swyra{ 4
. ?(IET?ET'I'T‘];E{E,' @ 6= —1;

¥}
Nghiém c(a pt 35 cho thda man didu kién daula y = Gl

4.2.2. PHUO'NG TRINH VI PHAN
CAP HAI TUYEN TINH
CO HE SO KHONG b0l

PT khong thuan nhdt ¥” + py' + qy = f(x) (1)
(P @ 1 hiing 6}
PT thudn nhat tudng (ng v + py* +ay = 0 (2)

Binh Iy: Nghidm tdng quat cla (1) c6 the vigt dudi dang
y(x) = )’u(;)(x) + Yrgn (%)
Yagyy: nghiém riéng cua (1).

Yraezy: Nghiém 6ng quat cta (2),

L

6.9




- 5.CHUGONG 4. PHUONG TRINH VI PHAN- :

VP (5) = 8¢ (¢ = —3 tring vdi 1 nghiém dan cda pt dic trung)

- ———|——Thay-y ¥y véo pt{5)-dudc

Nghlém riéng clia pt {5) cé dang ya = Axe™

¥h = e~ (A - 34%) yi = 27 (—64 + 94x)

1
Thayvf:o z=§(y'—y—e‘)

1
=§{5c,e=' —3Cpe”Y — @ p 3xe~¥ — €25 — Cpe?

eT(—64 + 9Ax — 2A+ 6Ax ~ 15A0) =B~
Suyra-BA=98eA=-1 VAY yq = —xe?

1
= §(4C,es" — 46,07 — g7 +4xe™? —e*)

Nohiém téng quit olia (5) 18y = €5 + (e~ —xe™7

Sy =50 =Ae T—e " (1-3x)

— e

e A




TONG KET DE TAI
D4 tai dd x4y dung bai gidng 1y thuyét cia hoe phén Giai tich 2 trén phan
~ thén Powerpiont, sau d6tién hanh quay 44 video bai giang lam tai liéu hoc true

~ quan, sinh dong cho sinh vién truong dai hoc Ky thut Cong nghiép Thai

Nguyén.

. TAFLIEU THAM KHAO

——[1] James Stewart (2010), Single vari ranscendentals 7th

edition, Cengage Learning.

[2] On Ngii Minh (2012), Bai giang toan 1, Dai hoc KTCN Thai Nguyén.

—---—[3]-On Ngii- Minh-(2011),Bai gidng hoc phdn Todn 3, Luu hanh ni bd - Truong Pai
hoc k¥ thuét ¢ong nghiép - Dai hoc Thai Nguyén.

[4] Nguyén Dinh Tri, Ta Van Dinh, Neuyén Hb Quynh (2004), Toén hoc cao
cip Tap 1- NXB Giéo duc 2004.

[5] TrAn Binh- Bai tap giéi tich 1- NXB Khoa hoc va i thujt, 2009

[6] Nguyén Dinh Tri, Ta Van Pinh, Nguyén Hb Quynh- Toan hoc cao cép tap
3- NXB Gido duc, 2004

* ovl .

IV. LO1 CAM ON

Chuing t6i xin chan thanh cam on Trudmg Pai Hoc K§ Thuét Cong Nghiép, PH
Thai Nguyén @3 tai trg kinh phi cho chiing t61 hoan thanh d8 t3j nay. Xin bay td long
cAm on siu sic tdi cac thay 6 gido bd mén Toan, Khoa Khoa hoc co ban va ing dung;
cac thﬁy ¢6 gido bd mon Khoa hoc ty nhién, khoa Qudc Té va ban be ddng nghiép cling
nhu cac em sinh vién trrdng Dai hoc K¥ thuat Cong nghiép Thai Nguyén dé giop da

ching t6i trong qua trinh hoan thién dé tai.
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Tr‘iu‘;’E'I MINH BIL TAI

KHOA HQC VA CONG NGHE CAP TRU ‘ONG NAM 2022

1. TEN PE TATL: X4y dung ngin hang video bai giang hoc | 2. MA SO: T2022- VD19
7 phan Gidi tich 2
13. LINH VUC NGHIEN le]'U 4. LOAI HINH NGHIEN
Khoa hoc [ ] Khoa hoc Ky thuat cuu N
Tunhién [ va Congngh Co Ung Trién
Khoa hoc Khoa hoc Nobng ban dung khai -
Y, duge  nghiép
Khoa —hoc I R R e T e S e O A
ey mr Khoa hoc Nhén vin X
Ad IO —
B 5. THOI GIAN THU'C HIEN DU KIEN: 12 thing
Txthing 4 nam 2022  dén thang 4 nam2023~— |7
6, CHU NHIEM DE TAI )
Ho va tén: Nguyén Thj Hué Hoc vi: Thac st
" Chite danh khoahoe: ~ 7 T 7 Namsinhi1986 < T 0 T T
Dia chi co quan: Dudng 3/2, Phudng Dién thoai di ddng: 0976909891
Tich Luong, Thanh Phd Thai Nguyén, Tinh Fax:
Thai Nguyén
Dién thoai co quan:
E-mail: nguyenthihue@tnut.edu.vn
7. NHUNG THANH VIEN THAM GIA NGHIEN CUU BE TAT
Pon vi céng tic va 51 “an ol
TT Ho va tén 1 cong Nobi durig n_ghlet} ciu cu Chit ky
Ifnh vire chuyén mon the dugce giao
Xay dyng thuyét minh
dé tai.

X4y dung ndi dung bai
giang va quay video cac
ti€t day trong chuong 1.

4

Khoa KHCB, Chuyén

1 | Nguyén Thi Hué mén Todn

Viét bao c4o nghiém
thu dé tai.

2 | Ngbd Thanh

Trung

Khoa KHCB, Chuyén
mén Toan

Xay dung ndi dung bai
gidng va quay video céc
tiét day trong chuong 2

3 | Nguyén Thi
Phuong

Khoa KHCB, Chuyén
mdn Toan

Xay dung ni dung bai
glang va quay video cdc
tiét day trong chuong 3.

4 | Nguyén Thi
Minh Ngoc

Khoa KHCB, Chuyén
modn Toan

Xay dung ni dung bai
gidng va quay video cac

BM.13-QT.01-KHCN&HTQT

Lén stra di: 00




tiét day trong chuong 4. j

1
8. DON V1 PHOT HOP CHINU

| 2n don vi
trong va ngodi nudc

N&i dung phéi hop nghién ctiu

Ho va tén ngudi
dai dién don vi

BM.13-QT.0-RHCN&EHTQT

£ wd wm 2 AV

Lén sua coi: 00




T TONCGQUAN-TINH HNH NGHIEN CUUTHUQC LIN H YUC CUA PE|

|
—

TA1 O TRONG VA NGOAI NUOC

9.1. Trong nwdc (phdn tich, ddnh gid tinh hinh nghitn ciu thuée [Tl vie cia dé tai ¢ Viél
N, liét ké danh muc cde céng trinh nghién ciiu, 14i liéu 6 lidn quan dén dé tai dirgc trich
ddin khi danh gid tong quan)

_ Hién nay véi su phit riém cua interuct va mang xa hoi. cac em sinh vién ¢6 thé de

dang tim ki€ duge nhing video bai giang vi uoc phin Giar tich 2 trén Youtube hogic nhimg|— —

kénh Khac, toy nhien bémcantrihing kénh-baigiang chat lugng thi cling ¢é nhiéu kénh chura

| kiém-duoccfing-c6-thé khdngtrung khérp véi ndi dung kién thirc va yéu cau ctia mdn hoe

duoc kigm ching ve do uy tn va chinh xac. Hon nita, cic video bai gidng ma cic em tim

Giai tich 2 dang duogc giang day tai truony Pai hoc Ki thudt Cong Nghiép.

9.2, Ngoai nudc (phdn tich, dank gid tinh inh nghién etiu-thude linh vuc cua dé 1ai trén thé

&N
L
(oY
=X
v
=
2
n.y
hoa
sl
EU I
rcy
L,
I
)
S‘
S
)
)
)
=
]
]
oyl

gidi, liét ké dunt muc cac cong {rinh nghién cura, 1ot litu—c
dan khi danh gid tong quan)

9.3. Danh myc céc ¢ong trinh d4 cong bd thugcﬂ’ﬁﬂmwﬁaﬂé*t&i'fcﬁlafeh&fﬂhiém:v:fifnhf';ngﬁf,f,7

4

thanh vién tham gia nghién ctu (ko va 1én tde gic: béd bdo; dn phdm, cdc yéu 16 vé xudt ban)

a) Cda chi nhiém de ta

Ngayen Thi-Hue— Applications-of generalized quast - equilibrium proble_q}i_g_é 162, ISSN

1859-2171, trang 155-158, Tap chi Khoa hoc va Cong nghé, 2017.

Nguyen Thi Hue - Using method of Lagrange multipliers in the problem of finding absolute
maximum and minimum of funtion of tow variables, s0 172, ISSN 1859-2171, trang 21-24,
Tap chi Khoa hoc va Coéng nghé, 2017

b) Clia cac thanh vién tham gia nghién ciiu

(Nhitng cong trinh dwoc cong bé trong 5 nim gan nhat)

10. TINH CAP THIET CUA PE TAI

Hoc phan Giai tich 2 1a hoc phén todn danh cho sinh vién nam thi 2 cta truong
Pai hoc Ki thuat cong nghiép c6 thoi lugng 3 tin chi vai khdi luong kién thic rat 16n. Néu
sinh vién khong ty khic phuc duge nhiing nhuoce diém cua viée hoc online thi da sé cac em
s& vt khé ndm viing kién thic cla hoc ph?m nay. Vi vy yéu cAu thuc tién cla vige day hoc
online mén Giai tich 2 trong tinh hinh dich bénh Covid- 19 la céc em sinh vién can c6 thém
nhitng kénh tu hoc khac ngoai gioy tham gia 16p hoc A ¢ thé ndm vimg kién thirc ciia mén
hoc. Ching t8i nhan thdy rang viéc hoc qua video bai giang 1a mot kénh tu hoc mang tinh
trye quan, sinh dong va thudn lgi cho nguoi day cfing nhu ﬁgu’bi hoc vé thoi gian. Do d6
chlng tol d&"xuét xdy dung ngén hang video bai giang cho mdn hoc Giai tich 2 nhim cung
cép cho sinh vién mot kénh tu hoc bd ich, ddng thoi ngan hang video bai gidng ciing s& gop
phi”m tao diéu kién cho ca thiy, c6 va sinh vién o6 nhiéu thoi gian thdo lun, trao déi hon

trong nhitng gid 1€n 16p.

1 11, MUC TI]AN;I ?E IAI: Kay dung cdc video bai giang tuong (ng 45 tiét ly thuyét cﬁaJ

A« i NV S 1Y

Wi

BM.13-QT.01-KHCN&HTQT ' Lén sta doi: 00




C ménhoeGiditich2—

12.1. Déi tuong nghién cim: Ngh
12.2. Pham vi pghién el Tién hanh quay video cdc tic: giang day hoc phan Gial tich 2.

12. DOL TUQNG, PHAM ¥ 1 (WGHIEN CUU
ién ciru ndi dung hoc phén Giai tich 2

13, CACH TIEP CAN, PUONG PHAP NGHIEN CUU

13.1. Cach tidp cén: phuong phép thng hop tai liéu va quay video

by

13.2. Phuong phdp nghién ctru: Thiét ké ndi dung timg 1iét day
hanh quay video. .

hoc phan gial tich 2-vértién

14. NOI DUNG NGHIEN CUU VA TIEN PO THUC HIEN

14.1. Nbi dung nghién ctu (M0 #d chi tiét nlifing npi dung nghién ciu-cua de

5 tiét giang day M thuyét ctia hoc pian Giat

14.2. Tién @6 thuc hién
sl Cacnodi dung;-cdng vige — _Sénphém _ | _ Thoigian ~ Ngui thye
thue hién (bét dau-keét thuc) "hién |
1 | Xaydung thuyét minh d&tai | Thuyét minh 4/2022- 4/2023 ThS. Nguyén
Xay dyng ndi dung bai giang Céc video vé& ndi | 4/2022- 4/2023 Thi Hug
va quay video cdc tict day dung giang day
trong chuong 1. chueong 1
2 | Xy dumg ndi dung bai gidng | Céc video v& ndi | 4/2022- 4/2023 ThS.Ngb
vd quay video cédc tiet day | dung giang day Thanh Trung
trong chuong 2. chuong 2
3 | Xay dung noi dung bai gidng | Cac video VE 0ol | 472022- 4/2023 | ThS. Nguyén
va quay video céc i€t day dung giang day Thi Phuong
trong chuong 3. chuong 3
"4 | Xay dung ndi dung bai gidng | Céc video v& noi | 4/2022- 4/2023 | ThS, Nguyén
va quay video cdc tiet day dung gidng day Thi Minh
trong chuong 4. chuong 4 Ngoc
5 TVikt bo cho nghiém thu dé tai | Bao cdo nghém | 4/2022- 4/2023 | ThS.Nguyén
_ thu. Thi Hué
15. SAN PHAM T
Yéu ciu chét luong san phém
o . \ (md ta chi tiét chdt lwgng san
Stt Tén san pham 50 lugng phdm dat dwgc nhu ndi dung,
hinh thire, cdc chi tiéu, théng s0
ky thudt,...)
I | San phﬁm khoa hoc (Céc cong trinh khoa hoc s& duge cong b6 sich, bai bao khoa hoc, ..):
1.1

"BM.13-QT.01-KHCN&HTQT Lin sta doiz 00




16.
16.1. Phuorng, thire chuyén giao: Truc tiép

16.2. Dia chi ing dung: Truong Dai hoc Ki thuat Cong nghiép Thai Nguyén

17.1. Béi voi linh vuc gido dyc va dao tao: Nang cao chit lugng day va hoc.
17.2. Di v6i linh vuc khoa hoc va cong nghé cé lién quan
17.3. Dbi véi phat trién kinh té-xa hoi

17.4. Dbi voi td chiic chu tri va cac co s& ung dung két qua nghién clu

EE e ——— : : -
I{ | San pham dao tao (¢l nhan, thac si, tién s1,..): 0
- I
22 -
[1I | San pham tmg dung:
Céc video bai giang lam kénh
— 3.1 | tham khao cho sinh vién truong
PHEKTCN Thai Nguyén. - -
3.2

PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CUU VA DIA CHIUNGDUNG-

17. TAC DONG VA LOI T iCH MANG LAI CUAKET QUAT NGHIEN-€UU- - N

18, KINH PH{ THU'C HIEN PI TAI
Téng kinh phi: 5.400.000

Bang chit: Nim triéu bon trdm nghin dong chén.

'Chi nhiém d¢ tai

F
hﬂuﬂ@; Wu 6

HOI PONG KHOA [HCE

N 3WSEV\ Vo

Ngay A4S thing 4 ndm 2040
PHONG KHCN &HTQT

KT. HiE—U TRUONG

|

|

BVT: VND

Lin-stacddi:_00

BN EOTORHENSHTQT -




Cha nhiém dé tai: ThS. Neuyén Thi Hué
Thanh vién chinh: ThS. Ngé Thanh Trung, ThS. Nguyén Thi Phuong,

Thanh vién:

—bU TUAN I(INH PH] BE Tz i\] I(H&CN CAP TRUONG NAM ..

Tén dé tai: XAy dung ngan g vitdeo b giang-hoc- ph’m Gidi-tich-2

ThS. Nguyén Thi Minh Ngoc

D¥T: FND
YSTT Noi dung Dy todin
7 l; 7c7h M' b1 ;}r ) ;J;rjll un r; - WNi thﬂé | séngay 7Hé{é?ﬁélk [ ) B —
g |Pre e én cong lao dgug Iam g1 sudi thy gy eong theo | Thanh tidn
iruc rmp ) hién cling ,
ngay (277
Xay dung*thuyéHninh—d@ti‘.i MRS NEuYEn —
— 11 | Xay dung ngi dung bai giang va quay Lo suy 2 0,45 |.341.000
. L Thi Hué - A
video cac tiél day trong chwong |. -
|2 X.ay dgn:lg 1??| dung bai gidng va quay Fh?,. Ngd 9 03 894.000
video cac tiét day trong chuong 2. Thanh Trung
1. . . ThS. Nguyén T =
13 X‘ay dl,ll"lg 1_1?| dung bai giang va quay Thi Phuong 5 03 294.000| L
video cac tiét day trong chuong 3.
Y N ThS. Nguyén .
£ [X8y-dungndidung bl giANg VAQUAY ey pMinhe of-oe 2o —03- | - 8940000
video céc tiél day trong chuong 4. —————
Ngoe
: . - ThS. é
1.5 |Viét bdo co nghiém thu dé ti. hS Nguyen 2 0,45 1.341.000
Thi Hué
Tong 1 5.364.800
2 \Chi khic
2,1 | Van phong pham, in in 36.000
Téng 2 36.000
Tong 1+2 5.400.000

¥ 1) 43 la hé x0 cuw chu nhigm A6 tai. 0.3 lar hé 50 ciia thanh vién chinh;

Co quan chu tri TRUONG PHONE KE
33 I TRUONG

NI RUONG

N&HTQT

0,13 It ¢ 50 cua thanh vién

CHU NHIEM DE TAI
s Btz

TRUONG PHONG KH-TC
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