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TRUONG DA HOC
KY THUAT CONG NGHIEP
Don vi: Khoa KHCB&UD

X

THONG TIN KET QUA NGHIEN CUU

“1.Théng tin chung: - - — -

- Tén dé tai: Xay dyng video bai gidng hoc phin Vat Iy 2

- M4 sb: T2022-VD13

- Chi nhiém: ThS. Nguyén Thanh Tung
- Co quan chu tri: Pai hoc K thuat Cong nghiép

- Thoi gian thyuc hién: 04/2022 — 10/2023
2. Muyc tiéu:

4+ Xay dung 23 v1deo bai giang ly thuyet cho hoc phan Vat ly 2.

+ Cung cép c4c video bai giang hoc phan Vat Iy 2 dung lam tai liéu hoc tap cho
sinh vién trudng Dai hoc K¥ thujt Cong nghiép Thai Nguyén.
3. Két qua nghién ciru:

Dé tai d3 hoan thanh viéc quay 23 video giang day hoc phan Vit ly 2 dung

~ Tar tir [iéu tw hoc, tur nghién ctru cho sinh vién truong Pai hoc K thuat Cong

nghiép Thai Nguyén.
4. San pham.
- Sén phim déo tao: khong
- Sén phdm khoa hoc: khéng
- San phim img dung: Ngan hang gdm 23 video bai giang hoc phin Vat Iy 2
5. Hi€u qua va kha ning ap dung
Két qua nghién ctru da dap ing duge muc tidu nghién ciru cia d8 tai: Cung
cAp cc video gdm 23 video bai giang hoc phan Vat 1y 2 ding lam tai liéu hoc

tap cho sinh vién truong Pai hoc K§ thuat Cong nghiép Thai Nguyén.

6. Kha ning ap dung va phwong thire chuyén giao két qua nghién ciru




Két qua cita d& tai c6 thé dung lam tai liéu hoe tap hoc phin VAt Iy 2 cho
giang vién va sinh vién trudng DPai hoc K§ thuat Cong nghiép — Pai hoc Théi

Nguyén, gitip sinh vién c6 thé ty hoc trude bai hoc hoic tw nghién ciru, dao sau.
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THAI NGUYEN UNIVERSITY OF TECHNOLOGY

Faculty of Fundamental Science

INFORMATION ON RESEARCH RESULTS

1. General information:
[ — B RARRUE RARIRLEACTAL S

Project title: Creating lectures in form of videos for the subject of Physics 2.

Code number: T2022 — VD13.

Coordinator: MSc. Nguyén Thanh Tung

Implementing institution: Thai Nguyen University of Technology.
D.l-:ll’atiOI-l:-_i;l:(;l:_.l Aprll 2022 to O;:tober-2023. | |

2. Objectives:

+ Compose 23 lectures in form of videos for the subject of Physics 2.

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

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

The project has completed recording 23 videos of teaching the subject of
Physics 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 Physics 2

5. Effects:




The results of research sastify the objective of project: Preparing a lecture
bank in a subject of Physics 2 used as learning materials for student at Thai
- Neuyen University of Technology
6. Applicability and Transferred Method of the research results

: The results-of the Seientifie project canbeused asadocumentonthe

Physics 2 subject for lecturers and students at Thai N guyen University

of Technoloe gy; helping students to Tearn by themselves before the lesson or to

1

————Tesearch on their own knowledge after class, thereby helping them understand

. and love the subject as well as achieve good results in this subject.
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L. MODPAU
1. TONG QUAN VAN DBE NGHIEN CUU

- Hién nay véi-sy phattrién-cla internet; ngudi hoe ¢6 thé d& dang tim klém
due&nhmgwdee bargiang#&hocpharr‘v‘aﬂyi”cremﬁ'rﬁlung phan mem

~ lugng thi cling cé nhleu kenh chua dugc klem ching vé do uy tin va chinh xic.

Hon nita, cac video bai giang ma ngudi hoc dé dang tim kidm duogc trén mang

3

I tnuo*ng chi la cac Vldeo dorn 1& v&i cac phan noi dungﬁmngjién_ma&hxé_khﬁng—

glang day tai tru:ong Da1 hoc Ky thuat Cong Nghlep Da1 hoc Thai Nguyen

2 TINHCAP THIET CUA VAN PENGHENCOD—

L. TINH CAP THIET CUA DE TAI o
Vat Iy 2 13 hoc phin co s& bt buge thudc khéi kién thirc gido dyc dai cuong
dugc giang day cho tt c4 sinh vién nim thir nhét va tha hai & truong Pai hoc
K¥ thuat Cong nghiép — Pai hoc Thai Nguyén. Hoc phén duoc giang day trong
thdi Iugng 3 tin chi véi khoi luong kién thire khé nhiu. Chiing t5i nhan thiy dé
ning cao chét luong giang day va hoc tip cho hoc phan Vit ly 2 tai truong Dai
- hoc Ky thujt Cong Nghiép trong tinh hinh cé nhidu dich bénh c6 thé anh huéng
dén qua trinh Ién 16p nhu hién nay can x4y dung mét kénh tu hoc dé hd troy sinh

‘vién c6 thé d& dang tu tim hidu va nghién ctru cic ndi dung kién thirc & ngoai
gi0 1én I6p. Vi vy ching t8i dé xut d& tai: “Xdy dung video bai giang hoc phdn
Vat ly 27. Céc video bai giang duoc thiét ké logic va hé théng, ¢ ndi dung bam
sat d& cuong mén hoc. Dy s& 12 ngudn tai lidu hiru ich phuc vu nhu ciu tu hoc
clia sinh vién dong thoi cling hd trg céng tic giang day truc tiép cfing nhu truc
tuyén cia giang vién bd mén Vat ly. Sir dung cic video bai giang s& gitp giang
vién va sinh vién c¢6 thém thdi gian thao luan, trac dbi va tim hidu sdu hon cic
ndi dung kién thiic trong cac git 1én 16p gép phén ning cao hiéu qua va chit

lugng gic hoc.




IL. NOI DUNG
1. TOM TAT BE TAI

- -Dé --te‘ti--huéng---dén- muyc-tiéu 14 xay dung ngin hang gé“)m'23' video bai giang:® ~ — ||

Iy thuyét ctia hoc phin VAt Iy 2 d& dimg 1am tai lidu hoc tap truc quan cho sinh

vién trudmg Dai hoc Ky thujt Cong nghiép — Pai hoe Thai Nguyén. -~ —

Hoc phin Vit ly 2 cung cip cho sinh vién kién thirc vé twong tac tinh dién, cac

“dai lugng vat 1i dac trung cho trieong finh dién (véc to cudng dd dién trudng, véc to

A ‘A A =

.
Py }e |34
on, ; hrong...); kié

&-twong-tac tinh tir, céc dai hugng
vt li ddc trung cho tir trudng khong doi (vée to cudng do tir trudng, véc to cam Gng

tir, tir thdng, ning lugng,..); mdt sd kién thirc v& co hoc tuong d6i (phép bién dbi

* thich cac hién twong vét 1i va gidi cdc bai toan v& trudng tinh dién, tir trudng khong

| Chuong 2. Tir trudng khong doi

Lorentz, dong luc hoc trong dbi...); mot sb kién thirc vé ly thuyét lugng tir (Thuyét
photon, hién twgng quang dién, hidu tmg Compton...). Vin dung céc kién thire dé giai

ddi, co hoc tuong déi, lugng tir 4nh sang.

- D€ tai gbm cac myc ndi dung cu thé nhur sau:

Chucmg 1. Trudng tinh dién

Chuong 3. Thuyét twong dbi
Chwong 4. Ly thuyét lugng tir
2. CHUONG 1. TRUGNG TINH DIEN

Theo dé cuong mdn hoc Vat 1y 2, ndi dung cua Chuong 1 dugc chia thanh
cdc muc sau:

1.1. Thuyét dién tir - twong tac tinh dién

1.2, Bign trudng — vecto cudng d6 dién truong

1.3. Thong lugng cam ung dién - Dinh ly Ostrogradski — Gauss d6i vai dién truong
1.4. Thé niing - Dién thé - Hiéu dién thé

1.5. Lién hé gitta véc to cudng do dién truong va dién thé

1.6. Vat din-can-bang tinh dién =tu-dién —

1.7. Néng lugng dién trudng




Véi cac muc ndi dung nhu trén, nhom tac gia d& chia Chuong 1 thanh 6
video, vdi ndi dung clia cac video nhu sau:

1.1, Thuyét dién tir - tuong thc tinh di¢n (Video 1.1)

1.2. Dién trudng — vecto cudng d9 dién truong (Video 1.2)

1.3. Thong lugng cam ung dién - Dinh ly Ostrogradski — Gauss dbi v6i dién trurong
(Video1.3) O

'1.4. Thé ning - Dién thé - Hiéu dién thé (Video 1.4)

& T38 .Y Y r A * A
121n-na o A = & hualedlia FaWabiF=1a
" AT 4 v - =drdw -k -

1.6. Vit din can bang tinh dién — ty dién (Video 1.5)
1.7. Ning lugng dién trudmg (Video 1.6)
s —3 - CHUONG 2- TU-TRUONG KHONG POI

Theo d& cuong mdn hoc Vit ly 2, ndi dung clia Chuong 2 dwgc chia thanh
cac myc sau:
2.1. Tuong téc tir - dinh lugt Ampe vé twong tic tir
2.2, Tir trudng - vecto cdm Ung tir - dinh lut Bio-Savar-Laplace
2.3. Tir thong — dinh 1y Ostrogradski — Gauss dbi véi tir truomg
2.4. Dinh ly Ampe v& lru s6 cita véc to cudng d tix trudng

- 2.5. Tac dyng cia tir trudng lén dong dién — cong ciia tir lye- Chuyén dong cia hat tich

dién trong tir truong — Luc Lorentz
2.6. Cam rng dién tir
2.7. Hién tugng tu cam
2.8. Nang lugng tir truong
Vi cde muc ndi dung nhu trén, nhém tac gia di chia chuong 2 thanh 8
video, véi ndi dung cua cac video nhu sau:
2.1. Tuong tac tir - djnh lust Ampe v& twong téc tir (Video 2.1)
2.2. Tr trudng — vecto cdm Ung tir - dinh ludt Bio-Savar-Laplace (Video 2.2, 2.3)
2.3. Tl thong — dinh 1y Ostrogradski — Gauss déi véi tir truomg (Video 2.4)
2.4. Pinh ly Ampe vé luu sb ciia véc to cudng db tix trudng (Video 2.4)
2.5. Téc dung cia tir trudng 1én dong dién — cdng ctia tir lyc- Chuyén dong cia hat tich
dién trong tir trudng — Lyc Lorentz (Video 2.5)
—— - 2.6. CAmung dién tir (Video 2.6) : —
2.7. Hién tugng tuy cam (Video 2.7)




2.8. Néng lugng tir truong (Video 2.8)
4, CHUONG 3. THUYET TUONG POI

___ Theo d& cuong hoc phan Vit Iy 2, ndi dung ctia Chwong 3 duge chia thanh
cac muc sau:

3.3. Dong luc hoc twong dbi

" Voicac e nor dung nhu-trér, niton tic gid dd chia chuong 3 thanh 4

video, v&i ndi dung cla cac video nhw sau:

3.1. Tinh bét bién ciia vén toc 4nh sing - Phép bién dbi Lorentz (Video 3.1).

3.2. Céc hé qua cita phép bién dbi Lorentz (Video 3.2)
3.3. Dong lyc hoc twong ddi(Video 3.3, 3.4)
5. CHUONG 4. LY THUYET LUQNG TU
Theo d& cuong hoc phén Pai s tuyén tinh, néi dung cia Chuong 4 duoc
chia thanh cac muc sau:

4.1. Thuyét Photdn ciia Anhstanh
4.2. Hign tugng quang dién

43 HiGuing COMPLON - — - o

4.4. Ludng tinh séng hat cla anh sang

4.5. Hé thire bat dinh Heisenberg ( Sinh vién tw dpc)

4.6. Ham séng va y nghia théng ké ciia ham song ( Sinh vién tw doc)

4.7. Phuong trinh Schrodinger ( Sink vién tu doc)

V6i cac muc ndi dung nhu trén, nhém tdc gia da chia chuong 4 thanh 6

video, v4i ndi dung clia c4c video nhu sau:

4.1, Thuyét Photén ciia Anhstanh (Video 4.1)

4.2. Hién tugng quang dién (Video 4.2, 4.3)

4.3. Hi¢u tng Compton (Video 4.4,4.5)

4.4. Ludng tinh séng hat clia nh sang

4.5. Hé thtrc bat dinh Heisenberg ( Sinh vién tw doc)

4.6. Ham s6ng va y nghia théng ké ctia ham séng ( Sink vién tu doc)
~ 4.7. Phuong trinh Schrodinger ( Sinh vién tw doc)

Néi dung cia ting video dugc trinh bay trén bai giang powerpoint nhu sau:
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Thg10-23

1.1. THUYET PIEN TU - TUONG TAC TINH DIEN
1.1.1 Thuyét di¢n tir - hai loai dién tich

Thuyét dya trén su t(f;ny tai va chuyén "“‘"“\ /
doi ctia cdc electron dé gidi thich cdc
hién tugng dién va cdc tinh chét dién
dupc goi 1o thuyét electron hay thuyét
dién tit.

1.1.2. Dijnh lut bio toan dién tich

Bién tich khong tw sinh ra, khéng t mdt di, ching chi co thé
truyén tix vat nay sang vt khde hodc dich chuyén bén trong
mét vat, Doi véi mt vt co ldp dién, t(fng dai 56 cde dién tich
la mét dai Iugng bdo foan.

T T T CHUONG T3 TRUONG TINHPIEN —

12




1.1.3. Dinh luét Coulomb

“Luc tuong tac tinh dién glﬂr hai ﬁzen tich diém ding yén co

phuwong ném trén duong thing ndi hai dién tich diém, cé
chiéu sao cho hai dién tich cing ddu thi ddy nhau, hai dién

tich trdi ddu thi hit nhay, ¢6 dp 16n 1 18 thudn véi tich 36 lém

hai dmn tich va ti Iﬂ nohich vai binh phitone khodne cdeh

O bkl el S AR L I.I i Ay b lvlllllﬁl’lr& AT
gitta ching.

F= 1,. Iq’l”qzl |q1||q2|

‘-

A 2 R / -
5 HNE, .r ¥ 0/
k = 9.10°Nm?/C2.

£y = 8,8542.10-12

LI

. Dinh luit Coulomb

Thue nghiém chitng t6 ring khi dit hai dién tich diém trong mdi trudmng thi
lyre tuorng tac tmh dién gitta ching giam di € 14n so V0'1 trong chéan khéng.
ggoila hang 6 dién méi. Dinh luit Coulomb duge viét lai 1a:

13




1 1.3. Pinh luéit Coulomb

-:rNguyén lj-chdngchlthee 7 ............ /

/ '.“‘ - e
o ‘ .............................. ‘ i ——
‘40',.'
n—1 —_———
[+7) . A _ '
F=F
i=l
Bai todn ap dung B il B -
Electron va protor [Fong nguyén tir hidro cdch nhau trung binh 5,3. 1071 m,
tinh lyc dign gitka ching : ?
e
/// N‘\.\M
o
\h\-—wﬂ_mw—"_—”_‘,—"‘/v
2 -1942
e , (1,6.10™%) r
F= k=010 T s = 8,210 N
r (5,3.107)
1
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WN’TRU@N(#VEGTO{SUGNGBQQIEN TRUGNG

1.2.1. Xhéi niém difn trudng

tdc dung luc dign lén fi 6. Didn trudmg gife vai {rd truyén tuong tdc

" Dign truedmg 1 moi ,m'mgvg;charaﬁbférliaﬁ_quank*cécﬁiéﬂ'f'fCh-"Cé"'f””’Ehé”‘L'""" E

gifra cde dién tich

1.2.2. Vecto cudng d4 dién trudmg

Ti sb Flq, ¢& diic tnmg cho di¢n trudng
tai didm Xhao sat vé phuong dign thc
dung lyc va goi I vecto cudng da dién
~truwtmg E

F
4
Don vi crrdng &6 dign trudmg la von/ mét (V/m)

E-

* Vecto cuong df dign trudng gy BT g Aign Tici diém S S
- Géc tgi didm xét
- Phucong nim trén dwong thiing néi dign tich va diém xét
- Chiéu: Néu dign tich duong thi hudng ra xa dién tich
Néu dién tich dm hudng lai dién tich

- D lon: ll
E=¢ L
&Y

f/P /P

(b {<1)

15




1.2.3. Nguyén Iy chdng chit dign truimg
a. Hg dign tich phin b rdi rac

Vecto cudng d9 dién trudng do he dien %

vecto cirdmg d§ dién trudng do ttrng dién

—tich gy ta tai mot diémbing tng cdc o

| tchgiyratgi diém.do B
F=N'F
L
i

b, HE dién tich phin bd lién tuc _
- . Ta chia v§t thanh nhimg- phin tir nhé.

sao cho mdi phén tir mang dién tich dq
- Xéc dinh vecto cudng d6 dién trudng
dE do mdt dién tich dq gy ra cho m{t
diém
- Téng higp cac vecto dE. Cudng df dién
trudrig tong hop 1a:

E=[dE = kj-‘fiﬁz

I fl’ng‘dung'cﬁamguyén—ljhchﬁng-chﬁt-&iéﬂrﬂ'#ﬂ%'

Bai todn dign trieong gly bii mpt leong cuce dign
Dién truomg téng hop tai P 1a:
E=F +E,

E =E,=— = E=2Ecost

_a
cosf=—; r=qa’+y
r

Két qua ta thu dugc

PR -

25, ,(a2+y2)m

16




1.3, DINH LY OSTROGRADSKY - GAUSS BOI vOI DIEN TRUONG
1.3.1Vecto cudng dj dién trudmg v vecto cém ng dign

Pai luomg cam tng difn D m6 ta dign trub‘ng, khﬁng phy thugc vio mbi tru?mg

D=s,E

Pon vj cam img dién D trong hé SI 1a C/m?

Pinh nghia @ dubng suc dlén truémg 1A
dudng cong ma tiép tuyén tai mbi diém cia
né tring . véi_phuang. cla vegto cudmg o

ditm troomg taididm-dd;-chidu-cia-dudng

-3

sirc dién trudmg 13 chidu cia vecto cung
dd dién trromg.

Tinh chat Cic dudng sic dign trudng
khong chit rihau, PSi véi dién trudmg tinh,
dudmg sic 13 nhimg dudmg cong hé, xuét
phét tir dién tich duong va két thic ttén
dién tich &m

i

17




Thg10-23

d(D‘-DdS : .

Théng lrgng cam tng dign giri qua cd dign tich S 1a:

®, = [d®, = [ DdS = { DdScosa
5 5

1.3.4. Dinh Iy Ostrogradsky — Gauss d6i v6i dign frudng

Pinh 1y O — G néu lén mdi quan h¢ gidta
thong lugng cam tng dién giri qua mdt mijt
Kin (tifit Gauss) voi dién tich chira trong mit

kin Ay. Thong leong cdm ving dién dl qua

mot mét kin Bdt ki bing tr:mg dai 56 cde dign
tich bén trong mdt kin do.

(I)s = Zq'

— 135 Ungdung cia djnh - 0—6—— _ S
Gidi bal todn din trwdng ciia mjt mdt cllu mang dign déu

Xét mot mit chu ban kinh a tich dién déu véi tdng dién tlch 1a Q@ > 0, Ta chon mijt
Gauss 12 mét mit ciu c6 béan kinh r déng tdm v6i mat ciu tich dién. Trong trudng
hgrp nay dé 16m cam dng dién D tai moi diém trén m3i Gauss 14 bang nhau.

Viy théng lugng dién cam glri qua mit S 1

@, = Dif}dS = Ddm*

- Diém xét nim trgng mit chu (r < R), mit

Gauss khong bao quanh dién tich ndo nén dign

tich chua trong mit Gaus biing khong W
>D=0; E=0

- Didm xét nim ngoal miit chu (r > R) todn bd

dién tich cia mijt cliu tich dién déu nim trong
miit Gauss nén:

i
e . \‘
D= =E= "'_g""f,' L
4 e, et A
. & A o - ST Lasshan
- Diém xét trén b méit qua cau (r=4) (ai splicre
. kQ
ea*
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1.4. PIEN THE

14 L Tha

141 Theé ign —di hiéu dién thé

Dyt mgt dién tich thir gglrong din frudng E. dién tich gy s& chju-the dung cda lyc dign.

vi di chuyén,

4,=W,—-W, =I%E$

Prehpt a i ma chl phy thude vao vj trf diém A vi

= i trudng thé,

mE"Fs =0
Bidu thirc x4c dioh thé ning: -

B - .
W, = | qEds
A
Tai mot diém xéc dinh, ti s6 W/ chi phy thuge vao dién trudmg tai diém @6, do do ta
c6 thé 1y t s nay dic trung cho dién trudmg tai didm khdo sat v& mit dy trit néing
lwong va goi 13 dign thé V

W

V=—

9

"I 1.4.2.Pién thé gdy bai dign fich diém e

Hiéu dién thé giita hai diém AvaB
B

Uy, =V, -V, =] Eds

]
e kg —
Tach: Eds= —%eds
£r
,
kgdr kg[ 1 1
SN | L TR
r g r & ]:‘ I'B
Biéu thirc Dién thé gy ra boi mot dién tich diém:
_kg
sr
Thay h¢ dién tich trén bing mdt vt tich dién lién

tyc phén bd déu

V:IdV:I}‘—'di

er
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1.4.3. Litn h§ giira vecto cudng 4§ di¢n truong vh dign the
a. miit ddng thé

- Dijnh nghta: Mt ding thé 12 quy tich nhitng diém cé clng dignthe.

e g o d 4,
Tinfrendt

- Cc m3t diing thé khong cht nhau vi tai mdi diém trong dign truding chi c6 mt gia
tri.dién thé. '

- Cong coa lyc tinh dién khi dich chuyén mét dién tich gq trén m¢t mét dang thé

biing khong

- Vecto cudmg 4§ dign trudng tai mol didm wén mardi
ding thé tai diém d6 ‘
- Céc dudmg stre dign trudmg ludn vudng goc voi che mit dang thé.

T b, ‘h_é'ﬂui'c lign ¢ givea vector CWﬁngmhé_ TrTtrtTTT T ey

Hinh chiéu ctia vecto cudng df dién trudng trén mt phiwong ndo dé vé Irf 56 bing d
giam dién thé trén mot don vj dai cita phuong do.
dv
E.r = _s
* Bai todn viin dung: Xdc dinh hi¢u dign thé gitta hai mt phing song song vé
han, tich dién déu va trdi ddu, cdch nhau mét khoang la d

Dién trudng gitra hai ban 12 dién truimg déu, cb cudng 4§ dién tredmg 1a:

_ a
_6‘08
Tacé:E:Esz—iK hay : -dV=E.ds
els
1] d
ol od
~| v = [——ds =V -v,=2Z
i o G0 £,E
, o0&

20




{ 1.5. VAT DAN CAN BANG TINH PIEN-TY DIEN _ o
| 151 pitu ki : dién — tinh chht ciia vit din cin piing tinh dién
citn ping tinh din - - \
I B £ dén & trang thdi cdn biing tinh dién 1a E ‘E’ - \ B —
— it a dﬁnﬁf&—bénftmng 1@@1@2& midit vt .

dién hay khing cé

2o A
Mg
im

Wﬁang”***’ 77’7‘

én dpng.

Didu kién cin bing (inb dita:
didm bén trong V&t

- Pién tnIb‘qg tai moi
i din phai bang KhOng.

— Dién tredng 1Al

dién trudng biing 0.

b. Tinh chiit cia vt dlin ciin bang tinh aifn

. Khi vat ddn cn béng tinh

- Dign tich chi phan bo trén b mat vit din,
bb dign tich & mit ngodi phy thudc vao hinh dang cia mit

DPinh nghie : dién dung cua

i mot diém ré!
d&n phat vuong gbc ~oh Tt vatdan, tie-ta
thanh phén tiép tuyén oba vectd cudng 40

152, Dién dung ¢ia tdhncotip

irén b mit it

didn thi ch vit dn A mdt chbi diing thé (V = const)

vt din

bén trong vat dZn dién tich bang khong. phan

vt dén.

truyén cho Vit 4n dé dién thé cua vit #%n ting 1én mgt don vj dién thé.

c-2

Trong hé S1, don vi cha dign

Thi dy : Mt qud chu kim logi ¢0 ban Kinh R, tich di¢n Q thi dién thé cha qua chu cho

b cong thite

Dién dung cla qud chu 1

Néu mot qua clu dgt trong chin khong va cd dign dun

&
Re—t=
Ane,

e
4.3,1«4.8,8542.10"‘2

14
dung 1a fara (), 1F = 1CIV

C= -Q- =4n6,ER
|4

1

=9,

g IF thi bén kinh cia qua ciu

10°m

co 1ap 1a dgi luong V& tri sb bang dign s va
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53 Pi ng cia ty dién

Dign tich Q cba 'ti,i’ﬂ’l&thué_n—vdihiéu,d@g b pifta hai A 1 -
PaVird = U

[

b4 . .. P R
R Vi didn dung C coatulatl ob gitra 3G 10T diGn tich trén mbi ban VA ao Yo higu-———
. ‘ di’eﬁ‘thé’giﬁa:haihén ty

\ c=% — | \‘
\

+ Tinh dign dung céa mit oty dign

a, Tu dign ph&ng

Ty didn ghm hai ban phing song song ¢o dién tich 1a S, dat chch nhau mdt khoang ¢,
méi trudmg gifra hai ban t ¢ hang b dién moice.c 12 do on mit 4 dién mt pén ta
<6 - o = Q/S. Hidw di¢n the gilta hai ban ty 1
od )
Vl --'[/,1 = ———— ,_2———-
E,8 £,68

pian dupg cla W dién phingla:

ng:ﬁ
v d

b Ty e

Hiai vat din co dang Mt chu bén Kinh 1an 1t pavab, .
tich dién Q va —Q duge dut dong tam voi nhav tgo nén /
mouty dign chu. Hiéu dién thé gitta hat ban : i

U=~V 5@(1,3
E \d




"~ 1.6. NANG LUQNG PIEN TRUONG

1.6.1. Niing lwgng ciia hé dién tich diém

Nﬁng Iugmg cila h§ hai di¢n tich didm 13 ehé nling tuo‘ng thc cuia hé hai dién tich dlém R

LY g 7. Diémthe do dién tich ¢, ghy ra tai didm
ditg; la:

V.=

_
e

Véy thé ning twong tac ciia he hai dién tich diém 1 :

- We=g,l kqlqz kg, 1 q kq lqu wol l.. i
: 277 er 2 gr

Thé niing twong tac tdng quat cia hé n dién tich didm :

R
W=EZ‘?JV;
i

-~ 162 Nitmg twgmg-eiravt-din o Hp thetrdign— -~ —

M@t vit din c8 Iap mang dién Q c6 thé dugc xem 13 mt hé céc dién tich diém cé
di¢n tich dq di nhé. Ta ¢é niing lugng cda mét vit din 6 1ap 13 :

1 1 I
=EquV=—2-Vqu=EQV

Néu ¢6 n vat din thi ning luong ciia hé biing tdng ning lrgng cia céc vat din
trang hé :

W=_¥07,

Trong d6 ¥ 1a dién thé cva vt din (.
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1.6.3. Niing hwgng dién trrdng

Thg10-23

Xét mét tw dign bt ki gdm hai vat din mang dign +Q va —Q c6 dién thé twong img 12 V,

ViV, ——

i) I Y iera Ry W
== V) =—0U =[] - s .
i Q(V R} 0 2 Flectric field Tines
Gid sir hai bin ty phing tit dign Scétginnhay, cachmee Ay 4 L
khoang d, Khi 46 hai ban fy dugc coi [z hai mjt phing N
; — T dtém phé, Ta thiy didn trudng { N iTal
chi t g i ifl an 1y, firc
12 trong mft thd tich V = Sd. Ta cb dign dung ciia ty dign
phiing [a: C = EfS ) ) ]
e | 1
Néing lugng ciia ty dién dwge viét lai 1a ;
l &, ES 2 1 3
W= (FdY =5 eE*Sd
2 d ( ) 2 08
Vi vdy ta ¢b mit 49 niing luong dién trudmg:
w1 R
@, =——==gcl*
(] l— 2 0
e = =~ CHUONG 20 TU TRUGN NGDPOI |
2
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—2:1-TUONG TAC TU - DINH LUAT AMPE VE TUONG TAC TU
2.1.1. Twong tic tir :

- Céc twong tac ma ta ké dén nhyr tuorng

téc gifta nam chim vdi nam chém, gilra

%ﬁL,namfchﬁmgvéri'—dbng—dién—duqc'—ggi‘la——— A:\'i

OUNE tic Tif. NgOdi ra, gita dong dién

voi dong dién ciing ¢ twong tic véi

W .
nhau hai dbng dién song song cing %' /J_'_ i '& - - -
] chleu thLhdt. nhau, hai ddng dién song- - - SR

song nguoc chidu thi ddy nhau,
Nhur viy tdng quét ta c6 thé néi srong

tdc i 3 twong tdc gitta cdc hat mang
dign chuyén dgng.

* Dang dién T

* Xér twong tic gitta hai phin ddng dign

Lirc tir do hai phdn tir dong dién Idl

va Ipdl, 13 mot vecto

- Phu'omg vudng goc véi mijt
phang chira Idl va phap tuyén n

- Chiéu sao cho 3 vecto Tpdlg, n va
dF, theo thir ty hop thinh mét
tam dién thugin

- Cé d§ 16n; . - ;

Hy 1dl.sin@.1 .dl, sin @), \1 1
dF, = 7

4 r

Ho =4x. 107 (H /m) 12 hiing sb tir

Hy 1 dl A(Idlm)
dr r

dF

2.1.2. Dinh luft Ampe vé twong thetd . e
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Tuong ty nhy dign trudng, cic

dong di¢n hay cac hat mang
dién chuyén dfng cling trong

thc-véi mhau nhomot moi—

]
M0

{ruong.

Tinh chit co ban cia 6 trudng
14 téc dyng lyc tir 18n céc dong
dién-hojc cic hat mang di¢n

chuyén ddng dit trong né.

222, Veeto-eim-éng tir- dinh lujt Bio-Savar-Laplace -.

Mot phin ti dong dién a7 4t trong chén khong s& gdy ra tai
diém P cach n6 mdt khoang r mdt vecto cam tng tir 78 ¢6:
- Phuwong vudng goc v6i mat phing chira phén tir 777 va
ban kinh vecto 7 hudng tir 74 dén P.
- Chiéu tuin theo quy tic nfm tay phai: Dt ngén cdi cia
ban tay phai huéng doc theo ddy dén va chi chiéu dong
dién, khi d6 chiéu nim cia cdc ngon tay sé chi chiéu cua
vecto cam dng tiv.
- D% 16n cuadz ti 1¢ thudn voi 46 1dn cia phan tt dong
dién va ti 1€ nghich voi binh phuong khoang céch givra
phén tir dong dién va diém P. Trong hé $I ta co:

_ My 1dlsin@

dB . >
4r r
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2.2.2. Vecto cﬁMng,tuinh,lu@LBio-Savar-Lapla

CE

Dudi dang vecto ta cé:

]

I S — “Mew - |
 dB= ;fi_idl:"\"'mﬁﬁi o ﬁ o

qnw i
Néu dong dién duoe dat trong mét mdi tnrdmg

biit ki, cam tmg tir do 6 gAy ra 5 ting lén @

—Bi [L{AWIF] .
dinh lujt Bio-Savar-I, s

dTB-:E&.!EA; S : i".\dBﬁ'
. 4” ra .. . .. . .- r.y-... ..__._- . _ -

Cam (g tir 6 don vi 13 Tesla: T

Digt int phén tir ddng dién vao trong tir
truding thi ¢6 lc tir tac dung:

dﬁ:].cTZAE

— . ._| 223 Nguyén Iy ching chit tirtrwong _______

Bbi véi mét dong dién, ta xem nhu dong dign d6 gbm vb sb cac phin tir dong dién lign
tiép. M3i phén tir dong dién gay ra tgi diém khio sat P mdt vecto cam img tir dB. Vecto
cdm iing tir tdng hep tai P s¢ 1a tdng céc vecto dB:

E = I @ Ly tich phéntrénca dong dién — f = Z EI
i

2.24. Vécto cudng dj tir tredmg

Vecto cam g tir phy thude vio méi trutmg dat dong dién, Ngubdi ta sir dung mét da
lugng dic trung cho tir trumg cla riéng dong dién va khong phu thudc vao méi trudng.
Dai luong dé duge goi 12 vecto curomg d9 tir trudmg, Trong mdi trrdmg ddng chét va ding
hudng, vecto cam émg tir vi vecto cudng df tr trudmg lién hé véi nhau bing bidu thirc :

DBon vi : A/m
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2.2.5. X4e djnh vecto cim ung tir gly béi m&idﬁngdién,dongiﬁn

a. Diy din thiing

Vecto cim @ng tir c6 phurong chid i o-quy

_ ticndmtayphdi .

r‘l;p dung

2.2.5. X4c dinh vecto cim g tir gy bdi mot sb dong dién don gidn——- -

Xét phin tir dong dign Id1, phin tir dong dién ndy gay ra
tai M mt vecto cam ang tir I
dp = Halt Idlsing

4z ;'2

Do cdc vecto dB cing phuong cim
tir tong hop ciing co phuong chidu

g chiéu, nén vecto cim tmg

nhu vy vi c6 do 16n:

B

dl.sin@
2

_ s
B._JLdB- ;ﬁ .I.A_L ’

St dung phuong phap dit bién dé tinh tich phan, két qua

dat dvoc;
Mo fi ] -
B= 0s & — cos &
arhy (S08G - cos6) Idf
* Néu diy din AB dai vo han
potoll T A

2ah ’ N 27h
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b, Ving diy trom

N At Bt 2 A o A8 TAL ¢uA, A
il U

4
Ead -l autyitiog ) U UVITE Wil U

'"”"’"Phéﬁ’ﬂiﬁﬁﬁW’P’ﬁGt'Véétﬁﬂﬁ”’lfg’ I e

trdB

Phén tich dB theo 2 phuong

Xét chm ing tir gdy ra boi cip phén tir dong

dign déi ximg, thanh phin dB vubng goc bj

triét tiéu

i

| ™ (o +xh).

= Cam rng tir dB xAc dijnh theo cong thirc:

L'fly tich phén trén ca vong daytacéd :

il
B= Tz i
2 {a+x%)

Cam ‘l'r.ng tirtai tm vong day: 7
B = ﬂoﬂ
2a

Sau khi x4c dinh cam (mg tir gdy ra dong dién tron, ta thiy vecto cam tng
tir ¢6 phuong ném trén tryc cia dudng tron va chicu xéc dinh theo quy
tidc ndm tay phai

o e T e . Chidu dong dién
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— 2.3 TU THONG ~ PINH LY OSTROGRADSKI-GAUSS DOI VOI TU TRUONG

2.3.1. Duing cim tng tir
“a. Djnhnghta

[ Budng cidm (ng tir i mht dutmg cong vi ;
tronig tir trwdmg sac cho tiép tuyén voi né tai mdi

diém tring.-voi-phwong cua vecto cim Gng.trtei
1 <3 . tne 10 13 chid

vecto cim rng tir.

b. Quy wie vé
Sé duwong cam ¥mg tir qua mdt don vj dign tich
nam vubng géc voi veeto cam mg tir tl 1§ véi 46

160-clia-veeto-cim-éng tir-tai-didm-dat-didn-tich-dé

c. Tinh chdt

- Céc dudng cam (ng tir ta nhitng dudmg cong kin,
~tir truémg 13 mot trudng xody. '

- Céc dudng cam trng tir khéng cit nhau vl tai m3i

diém trong tir trudmg chi ¢6 mdt vecto cam img tir

Tir thong giri qua dién tich dS djt trong
mat tir trwdmg duge coi 12 déu 13 dai
lugng xac dinh bang cng thirc:

dg, = B.dS = BdS cosa

Tur théng qua ca digntich S 1a

&, =Id(é,, =_[BdScosa
N S

Trong hé SI, don vi cia tir thong la
vébe (Wb)

1Wb=I1T 1m?

Tir théng 13 dai lugng c6 thé 4m, cé thé
duong, phu thude vdo viée chon chidu
phéap tuyén cha mit S.

[ 2322 Théwg Tuyng cim dng tr(arthiomg) T B ——
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Thg10-23

CHUONG 3. THUYET TUONG POI

B _.miNHBAIBIEN_CﬁA_VAN_IOQANH_sANG;._.___ e

Thuyét twong dbi cia Anhxtanh 13 mén co hge twong ddi (inh p dung cho cac vit

chuyén déng v6i van téc v vao c& van tde anh. Thuyét tuong déi cila Anhxtanh dya trén
hai nguyén If :

- Nguyén If tuong d5i: Moi dinh lugt viit 1y déu nhwr nhau trong h¢ quy chiéu quén tinh
- Nguyén vé vé sy bit bién ciia vin tc anh sing: van tée 4nh sang trong chén khong
d&u biing nhau ddi véi moi he quy chiéu
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—3:2. PHEP-BIEN-DOI LORENTZ

La phép bién dbi cac toa do khong gian y y’
| vathoi gian khi chuy8n ti hé quantinh | | B
nay sang hé quan tinh khac thod mén
——————|—ce—ydu—chu—ecta—thuyéttuong—dbl— 1

Anhxtanh.

"
"

Theo thuyét twong dbi Anhxtanh thi théi

_ Kvé K' s& khae nhau va chtng lidn hgé =~~~

. gian, toa @9, khodng khong_trong hal hé ‘z/z/

b

><J
1
-y

v&i nhau bing phép bién déi Lorent

trong hé K : x=ct
tronghé K': ¥ =ct .
Nhén cac phwong trinh toa d6 d& tim a:ta cé
1
o=
=
C

Céng thirc bién ddi Lorents tir he K sang hé K’

; Xx—vt
X 2—2
v
1~

CI

* Theo thuyét AnhStah hai hé twong dwong nhau vé moi mat: a = p

Loy -
kd _szs z

x=x" +vy x=a.(x’+v.t’)
* Theo Galllé ; * Bién a8 Lorent :
X =x-vwt x"=ﬁ.(x—v1‘)
| 3.2 PHEP BIEN-BOILORENTZ - _ e

* Theo tién dé |l cha AnhStanh: GIa st tai mdt thdi diém ban dAu ta phat mét tin
hiéu sang tir gbc hai hé 19a d6 thi quang dudng ma tin hidu @i dwoc

!

=Z




A
A

Céng thirc bién ddi L orents dbi wéi thai gian

11

tl=l_F.¢l
2
I N I_F' o

* Nhan xét

- Ta thdy khi ¢ — = hay c/v —0 thi cac cdng thirc bién ddi Lorents tré thanh
cong thire bién ddi Galile.

vd nghia

=> Véy : Khdng thé e6 chuyén dong nao cb vén téc > van tc anh séng. Van toc
anh sang 1a van téc Ién nhét trong ty nhién.

- Khiv > ¢, cac toa d6 x,t khdng xéc dinh. Khi v = ¢, cong thirc bién @i Lorents |

~ 3.3 CACHE QUA CUA PHEP BIEN BOTLORENT ™~~~ ~
3.3.1 Tinh déng th&i va quan hé nhén qua

Gia st» trong hé K co hai bién cb A,, A, xay ra & cac thoi diém t, va b, va tai hai

diém c6 toa 46 X1 Xp. Trong hé K’ ching xay ra & céc th&i didm t, va t',, va tai hai
diém co tog d6 X'y, X,

Tl phép bién dbi Lorents ta co:

rz—tl—g;(xl—xl)

L. .M & ' '
rl"' vz » tz_ 2 ——-}fz—Tl— >
v v
== — ==

[4 q::2

* Nhan xét : Néu hai hién twong xay ra ddng theri trong hé K (t; =t,) s& khbng
xay ra ddng thei trong hé K (vi t',- t'y2 0) Vay khai niém ddng thei chi cé tinh
chat twong déi, hai hlén twgng cb thé déng thei trong hé quy chidu guan tinh
nay nhuwng lai khdng ddng thevi trong hé quy chidu quan tinh khac.
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—3.3:2.Tinh twong déi cia khdng gian v th ghan

Xél mot thanh AB dirng yén trong hg K'. B daiA and.dung

|- y8n-goila-d6 daitinh:ly=-x'g— X'x- ehidu dai cla AB-trong K fa - b= xg =g — -

Theo c¢ac ¢ong thirc bidn ddi Lorent :

< = X, =V o =XV
¥ A

L ¥ ’ >

I== 1——2

c c

Ty
Y,
i
W
<
Tk

CXp =X .
! oyt LB T4 P

B A i "0
02 i 6‘2
Khi vét chuyén dong, kich thwéc clia nd b| co ngén theo phwong chuyén
dong hay khdng gian ¢6 tinh chét fwong dbi.

—— |- 3:3:2:Finh twong #6i-ctia-khong-glan vir thdi-gian- - ---— - - = e

* Sy gidn nd vé thoi gian

Gia sir c6 mt dbng hd divng yén trong hé K.

Trong hé K’ : Khodng th¢i gian gika hai bién cb: A't = t,- 1
Trong hé K: Khoang th&i gian gitva hai bién cb: At =t,- t,
Theo phép bién ddi Lorent:

P T '
1702 2 —f Ar
h=—rte; = S A=, - =L =
1;2 \.'2 ¥ .ll
)
¢ ¢ ¢t Fea

2
= A = AL, /1—‘—2 <At
c

Béng hd chuyen déng chay cham hon déng ho dirng yén. Vay thoi gian
cb tinh trong déi.
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—3.3.3.Djnh litdng-hgp vin tée

Gia stk u 12 van toc clia mét chét didm ddi véi hé K; ' 1a van téc clia chit didm

~ 40 38iveihg K. => Ta lim mdi lién hé gitva u va u'

dx .
u,=d_x'_ dx —v.dt __dr __u -
X ) F) B ~ -
dt [P L VLAP, R, | E IR
de = dx 1""de -,
€ it C
‘ 2
v vz
u' =_uL_._v_ u?'\/l_;f u,. 1-——2
S v =4 = : S - .
fad ——‘ 'Hx l=—— .ux

- ¢
Céc cong thirc trén bidu dién dinh 1i t3ng hop van téc trong thuyét twong aéi.

u,—v

Vai ol =

x- N
v
l_c_’"*'

Vdy: Néu trong hé K chét diém chuydn déng véi van te ¢ thi trng hé K' chat
diém cling chuy&n ddng véi van tc ¢. Khi chuyén ttr hé quy chidu nay sang hé
quy chiéu khée van téc bj ddi hwéng.

» Néu u, = cthiu,'=c

3.4.1 Phuong trinh co ban cita ddng hoc twong dbi
Phuong trinh tong quat md ta chuyén déng cia chét diém

= d
F=—(mv
~(m7)
Véi: m= m02
-
¢
Trong dé:

+m, la khéi lugng cita chét diém trong hg ma né ding yén, goi 12 khdi lugng nghi.

+ m 12 khéj lrgng cta chit diém d6 trong hé ma no chuyén dong, goi 13 khéi lugng trong
doi.

Nhin xét:

+ Theo thuyét twong déi: Khéi lugng c6 tinh twong dbi,
khi vit chuyén djng.

+ Phuang trinh trén bét bién ddi voi phép bién ddi Lorent, khi van téc rét nhé so véi ¢ thi ng
ir thanh phuong trinh DL IT Niuton

phy thuge vao hé quy chiéu, m tang

|24 DONG LUC HQC TUONGBOFFINH— -~ —— - — o ome e ome
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——3:4:2 Hé thive gifra niing lwgng v khii lrgng
Cong thirc tinh dgng luvgng trong co hoe twong dbi

S 7 P
=Hyv= -—‘_9_—_\1

i

W

: v
]-—

Ning lugng cia véf xéc djnh theo céng ciia ngeai Iirc téic dung

T — A4 T e T2
Uy = =1ray=r iy

Ap dung dinh Iy vé déng lvgng; F = il(%.‘-r_ Va khéi lugng;
- — - r - . - .

m,.v.dv
] + =
v ST 22
\/ —_— 02 1—'—2 (1._.1;__)
2 3
¢ 4 ol

So sénh hai pttacé: dW =c>dm hay: W=mct+C

~-Zidsd-Che hg-qui—- -
a. Néing leong nghi va dong nang

- Tir h¢ thirc Anhxtanh: Nang lwgng nghi ciia vit 12 nang lwong ldc vt ding yén (m =
my): Wy =m, .c?

- Khi vét chuyén dong, ddng ndng cta né bing d¢ ting ning lugng;

W, =W - W, =mc® —m¢* = m*

. - Khi vt chuyén ddng véi van tdc rit nho so voi o
;
myv”

v e W, ~

36




Thg10-23

- 3.4.3. Ciic hé qui

b. Ning lupng va dong lupng

e Ty T R T T
- A m’.c‘ 1)2
W2 = miet = ,moﬁ ote o’: =>m;.c"=W2- Wz"_z
L Tl ¥ —
Y- Iz
—

Biéy thitc-liémhi gittarmiing Ingng v dpng lgng
W2 =mict + pic?

3.4:4 § nghla cila h§ thire Ahxtanh ~ —

- H¢ thirc Anhxtanh ndi lién hai tinh chét cia viit cht: Quén tinh vi mirc d§ vén

dong. Hg thirc cho thdy: Trong didu kién nhét djnh, mot vit c6 khéi lugng nhét dinh

thi cling ¢6 néing lrgng nhét dinh twong tmg véi khéi Lrgng d6.
- Thuyét twong @i hep cila Anhxtanh ¢4 dwa khoa hoc vit If tién lén mft budc méi.

"~ CHUONG 4, LY THUYET LUGNG TU_
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B6 tri nhwr hinh v& Mgt & bao
quang dién c6 hai dién cyc: Anbt

——(A)Ha-véng-day-kim-logi-Katbt () —

[ Binhr thudmg khi chua ©6 bic xg

roi vao K thi trong mach khong cé
dong dién
~  Khi 19i mft chitim bifc xa dién tir

P

&

o il

thich hep vao Katht cia & bio.

5

7]

quang dign thi kim dién ké (G)

l¢ch di, chiing to trong mach xuft
hién dong quang dién,

duge goi la cac quang electron

=[]}

Viy: Khi roi vao mét tdm kim loai mdt bérc xa dién tir thich hop s& xdy ra hidn wrgng
céc dign tir bj bat ra khoi thm kim loai, do (3 hién twgng quang dién. céc clectron béin ra

AN U PR S _.%I_mnglﬁenr-_ i e i+ s i e = e e

Thay déi U, ta duge db thj dong quang dién
nhu hinh v&

+ Lic ddu U ting thi I tang, khi U = Uy, thi T
= I, = const

+Khi U =0 thi Ij# 0, chitng t6 céic quang
electron khi b4n ra khoi K d4 cé sin ding
néing ban ddu .

+C6 thé triét tigu dong quang dién bing

Ibll'___‘__

cach tic dung 1&n hai cyre A, K mét hiéu dién
thé ngugc (goi 12 hidu dién thé can) U,, c6
gid trj sao cho cong can cia dién trrdmg
biing ddng ning ban diu cye dai cia quang

életron:

U
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4.1.2 Cic dinh luit quang di¢n

o Dinhlult quang dfign1 _ e

| Dinh lugt vé giéi-hanquang dign-+ Dbt véi mbikinr | loaixdc djmiy, hign trong

quang di¢n chi xdy ra khi budc song A cta chium birc xa dién tir doi t6i nho hon

mjt gid tri xéc dijnh Ay, A, goi 13 giti han quang dién cia kim loaj dé.

b. Diah lult difn quang 2

Dinh lugt vé dong quang dién bdo hod : Cuidmg 46 dong quang dién bdo ho ¢ 18
vii cudmg d§ cita chiim birc xa dei toi, - - - - oo o -
e, Dink Infit quang dign-3 —

Dinh lugt vé dpng niing ban ddu cuc dai etia quang electron: Pong niing ban du
cyc dai cda quang electron khéng phy thude vio cutmg d6 cda chim birc xa doi
t6i ma chi phy thudc tin sé chiim bire xa d6.

JUD N Lllng_.d“ﬂg_eﬁ*_m_twng_qmg_ﬁen_.__.__,..._._._. VR E T

- Pin mit tréd

Quang dién trer
Ché tao Diot

- Cam bién quang hoc
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4.2 THUYE OTON.CUA ANHXTANH
4.2.1. Ngi dung thuyét phiton cia Anhxtanh

1. BUC xa dign tir chu tao bdi vb sb cic hat -
£0i 13 Iugng tir anh sang hay phéton

2. Véi mdi bire xa dién tir don séc nhét dinh,
clic phdton déu gibng nhau va mang mot

ning ligng Xac dinh bang :

W=hy=h°

3. Trong moi mai trudmg cc photon truyén

. 5

i véi vin the : c=3.10%m/s
4, Khi rﬁ@t_\rﬁti;ﬂét—xa—ﬁﬁy:hé]ftﬁﬁ-bfrcxa__

di¢n tir thi c6 nghia 12 vt d6 phat hay hép
thy céc photon,

5. Cudng d4 clia chim bire xa tl 1§ véi sb
Phdton'phét ra tit ngudn trong mt don vj

4.2.2, Gidi thich cfc dinh ludt quang dign

a. Giai thich dinh Tugt |
Dign wr tw do trong kim loai muén thodt ra ngodi
phii c6 niing lwong it nht bing ning lrong lién
két gitra né voi nguyén tir xung quanh, Ning luong
d6 goi 14 cong thoat A.
Khi ¢6 b xa dign tir thich hgp chidu vio K, mdi
electron hip thy mét phéton do dé duge truyén
thém mét néng lugng bing hv. Niing lrgng niy
dugc chia thanh hai phén : Mt phin chuyén thanh
cbng thodt A va phin con lai chuyn thanh dong
ndng ban ddu cita quang electron:

2

Dé ¢6 hién twong quang dién thi

hvEA—)-’E?_A*)ASE
A A
E—A.,::»is

A4
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IIL TONG KET PE TAI

Pe tai da x4y dyng bai giang 1y thuyét ciia hoc phin V4t Iy 2 trén phén

__mém Powerpiont, sau d6 tién hanh quay 23 video bai giang 1am tai lidu hoc tp - - ——

tryc-quan; sinh-dong cho-sinh-vién trudng dai hoc K§ thuat Cong nghiép Thai
Nguyén E———— E—
IV. LOI CAM ON

Chiing t6i Xin chén thanh cim on Trudng Pai Hoc K¥ Thuit Céng Nghiép, PH
Théi Nguyén d4 tai trg kinh phi cho chiing t5i hoan thanh d8 taj. néy— Xln bay té long

———eAm-on-sAu-sictot cacthiy oo glao—bﬁ—rrré—Vat ly, Khoa Khoa hoc co ban va ung
dung; ban bé ddng nghi¢p ciing nhu cic em sinh vién trudng Pai hoc K¥ thuit Cong
nghigp Thai Nguyén da gitp d& ching tdi trong qua trinh hoan thién dé tai.

41




DATHOC THAINGUYEN
~ TRUONG DAI HQC KY THUAT CONG NGHIEP

THUYET MINH

“PE TAINGHIEN CUU KHOA HQC CAP TRUONG
| NAM 2022

TEN BE TAL: XAY DUNG VIDEOQ BAI GIANG CHO HQC PHAN VAT Li
MA SO: T2022-vD13

Chii nhiém @& tai: ThS. Nguy&n Thanh Tiing

e = = THAINGUYRN; NAM 2022




THUYET MINH DE TAI

KHOA HQC VA CONG N GHE CAP TRUONG NAM 2022

1. TEN PE TAT: Xiy dung Video bai giang cho hoc

2. MA SO: T2022-VD13

phan Vitli 2 o
{3 LINH VU'C NGHIEN CUU 4.{ OAT HINH NGHIEN

Khoa hoc [57] Khoa hoc Ky thust cuu ] .
Tur nhién va Cong nghé Ceo tng Trém | —
‘Khoa hgc ‘Khoa hgc Nong bén dung khai
Y, dugc nghiép B
K{ma‘ : hoc Khroa oo Nhan vim X
X& hoi

5. THOT GIAN THUC HIEN DU KIEN: 12 théng
 Tirthiang 4 nim 2022

dén thén& _4_nam2ﬂ23__-.._

6. CHU NHIEM DE TAI

Chitc danh khoa hoc:

Dién thoai co quan:

Ho va tén: Nguyén Thanh T ung

Dja chi co quan: PH KTCN

Hoc vj: Thac s§

Niam sinh; 1987

E-mail: Nguyenthanhtung@tnut.edu.vn

Dién thoai di dong: 0982656588
Fax:

7. NHUNG THANH VIEN THAM GIA NGHIEN CUU DE TAI

Pon vi cﬁng tidcva Néi dllllg nghién -----------------------------
PR Hovitéen T citu cu thé dwge Chit ky
linh vwe chuyén mén giao
Khoa KHCB - DH | Thiét k& bai giang
Pham Thj Ngoc KTC]A\I. ,\ Lml‘i Ve | power pom‘t o
1 : chuyén mén: Vat 1i chwong 1 wva <
Dung . . n <
video thi nghiém o

trong chuong 1

Khoa KHCB - DPH | Thiét ké bai gidng
KTCN. Linh  wvic | power point | b
2 | Pdng Thij Linh chuyén mén: Vit Ii chwong 2 va }/l/ (o
video bai thi
ngh¢m chuong 2
X e Khoa KHCB - PH | Thiét ké bai gian
3 NgElycn Thi Thu KTCN. Lioh  vyc | power ioingt /]/ /
Hoén A A e 1 tH
chuyén mén: Vit Ii chuong 3
Khoa KHCB - DH |Thiét k& ba
KTCN. Linh wyc | gidng va video 1
—| 4 |Kidu Thi Khénh chuyén mén: Vit i cac  bai  thi

ngl}iém trong hoc
phén

BM.I3-QTOT-KHCN&HTQT

-~ Lénsira dbi: 00




Khoa KHCB - PBH

. Thiét ké bai giang i
5 |Nguyén Van Truong |KTCN. Linh  vuc | chuong 4 e~
chuyén mén; Vit If
8. DPON VI PHOI HQP CHINH
Tén don vi. N6i dung phoi hop nghién ciru- | -Hovatén nguoidai |- -
trong va ngoai nudce di@mdd‘n vi

jY=1 1

faa

&

I
I
1
|
|
|
H

Hat'

- BM.13-QT.01-KHCN&HTQT

Lin sfa déi: 00 - . _-




9. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA DE

TAI O TRONG VA NGOAI NUGC

9.1. Trong nudc (phdn tich, dink gid tinh hinh nghién citu thuéc linkh viee czi‘a dé tai ¢ Viét
Ngm, liét ké danh muc cdc cong trinh nghién ciry, tdi lidu cé lien quan dén dé tai duoc trich
dan khi ddnh gid t6ng quan) . . ; . : o _ _

= Trong tinh hinh hién nay, hoc tp tryc tuyén da khong con xa la va dang phat {rién manh

~ -~ -~ o ~ SAL WY TEA o4 A £ — "y - K4 A~ A r r.
—métrénthe gidi-cling nhw &-Vidt Nam. Hé thong cac video bai giang cia linh vire Vat Ii n6i

ac video bai gidng tir

chc ngudn tai lidu khéc nhau qua internet.

=Céc video bai ging vé céc ndi dung kién thir vat li dai cuong ding d€ giang day cho sinh
vién cdc trudng dai hoc ciing dang dugc quan tm trong giai dogn hién nay, tuy nhién s

lugng video bai giang v& Iinh vyre niy chura dwgc nhidu va phong phu

9.2. Ngoai nube (phdn tich, ddnh gid tinh hinh nghién citu thugc linh vuc ciia dé tii trén thé
gidi, liét ké danh myc cdc cong trinh nghién ciru, tai liéu c6 lién quan dén dé tai duoc trich
dan khi danh gid tong quan)

9.3. Danh muc céc cong trinh d3 cong bb thudc linh vyc cia d2 t3i ctia chy nhi(_’ém va qhﬁ'ng

thanh vién tham gia nghién ctru (ko va én tdc gid; bai bdo; dn phdm; céc Yéu 16 vé xudt
ban) :

a) Clia chii nhiém a8 tai

b) Cia cdc thanh vién tham gia nghién ciru

(Nhitng cdng trinh dugc céng bé trong 5 niim gdn nhdt)

10, TINH CAP THIET CUOA DE FAL - -~ ——

- Truge tinh hinh dién bién phirc tap cia dich bénh Covid 19, viée hoc tap va gidng day truc
tuyén dang 12 giai phap phit hop tai thdi didm hién nay. Hoe tap trwe tuyén dem Iai rét nhidu
lgi ich @6t pha so véi cach hoc truyén théng nhe tinh twong thich cao, sy linh hoat va c4
nhén héa. Ngudi hoc gidr day déng vai trd trung tAm va chi dong clia qua trinh dio tao, c6
thé hoc moi lie, moi noi, hoc theo thoi gian bidu ca nhan, v6i nhip 4§ tuy theo kha ning va
¢6 thé chon cdc ndi dung hoe,...

- Tuy nhién, hinh thirc hoc tép niy chua thye sy dat dwge chit lwgng nhw mong mudn do
sinh vién n¥m tht nhit d4 quen véi hinh thirc 1én 16p truyén thing, sy quan li chit ché cha
gido vién trong céc gir hoc. Ngoai ra, sy thy ddng, tinh ty gidc va céc yéu td khach quan
ciing 1a nhfing nguyén nhén khién qu4 trinh hoc tdp clia sinh vién khong nghiém tic. Tir d6,
ngudi hoc rit khé c6 thé d4p tmg dugc yéu cAu @ ra cia hoc phin. Bén canh cdo gid giang
Iy thuyét, cac gidy thi nghi¢m cling khong thé tién hanh tryc tiép.

- Hoc phi‘m Vit i 2 1a mbt hoc phén dugc gidng day cho toan bd sinh vién n3m thi nhit va
| ném thr 2 cta tredmng DPH KTCN. Nbi dung kién thirc etia hoe phén nay dwoc sir dung nhidu
trong cac mén hoc co s& va chuyén nganh cia sinh vién trong nhiing nim hoc tiép theo.

- V6i mong mubn néng cao chét lugng day- hoc hoc phin Vat 11 2 cho sinh vién froedong DH

=

Pl

—_
(g™

=
i

it
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KTCN trong g1a1 doan hoc onhne cling l‘l.hll' sau néy, tim ra giai phap phu hop @€ sinh vién
nim bt duoc day dit ndi dung céc bai thi nghiém trong hoc phén, nhém nghién ctru d& xuft
@ tai: ”Xay dung Video bai gidng cho hoc phdn Vét 15 27 48 sinh vién cé thé tiép thu klcn
thire tdt hon khi xem c4c video glang day trude va sau mdi budi hoc cung nhu 6n tap cudi

11, MUC TIEU DE TAI

- Nghién ciru, tim hidu cach xdy dyng va bién tap video bai giang.

Lvién hoc tip tét-hon hee phin my. —

- X8y dung cdc video tom tit dugc céc ndi dung co ban ciia hoc phan Vit 11 2 g1up cho sinh

) VINGHIEN CUU

-12:2-Pham-vi-nghién-cfru: -Céc ndi-

12.1. Péi tuegng nghlen clru: Xay dung video bai gidng céc ndi dung co ban cig hoc phin
Vatli 2. __ _ o _ _ _ . .

dung day va hioc hoe phan VAt § 2 tai truopg PH Ky
thuét Cong nghiép. _

13. CACH TIF:P CAN, PHUONG PHAP NGHIEN CUU

13.1. Cach tlep c@n: Thu thép thong tin — Lugn ¢t 1y thuyét, thye ti&n — Phan tich, thao ludn
—Két luén, d& nghi.

13.2. Phuong phép nghién ctu: D2 tai six dyng cac phwong phap nghién ctu:
- Phuong phép nghién ciru 1y thuyét.
- Phuong phép thire nghiém su pham.

| 14.1. 'Noi dung nghién ctre (Mé 14 chi tiét nhu'ng ngi dung nghzen ciru clia de ta()

14. NQI DUNG NGHIEN CUU VA TIEN 310 THUC HIEN

14.2. Tién do thuc hién

S
|

A n ‘n . 2 Theoi gian .
STT Cac ndi dung,_ cong vigce S&n pham (béit dhu-Icét | Ng}rc-r’l\ thyre
thyre hién thilc) hién
Xéy dung thuyét minh dé tai, xdy Nguyén Thanh
dung d& cwong cho céc video bai Ting
L, 04/2022 -
1 glang, nghlen ciru tim hidu céc Béo céo 05/2022
phin mém thiét ké x4y dyng video
bai giang,
Nguyén Thanh
Tong;  Pham
5 Xiy dyng céc video bai giang Video bai 05/2022- ]thl ) g}\goc
chuong 1 cia hoe phén Vat 1i 2 gidng 11/2022 leling, Li(;gf
Nguydn  Th
B _ ———-ThuHean ——
Xay dung chc V1deo bai ZIAng | video baj 11/2022- | Nguyén Thanh
3 | chuong 2 ciia hoc phan Vit 1i 2 gidng 01/2023 Tung;  Pham
Thij Ngoc

I<ii

=z

W

BM.I3-QT.01-KHCN&HTQT
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Dung; Déng

Thi Linh;
Nguyén  Thi
Thu Hoan

- - | Nguyén Thanh | -

Tl‘mg; Pham

X o | Video huéng 012023 | THi N§Q°
LA i e =T o e WIBULE U dan thi o203 - | Pung;  Dong
va chuong 4 hoc phan Vit ly 2 nghiém ' Thi Linh:
Nguyén  Thi
o T T " ThuHoan |
15. SAN PHAM
Yéu ciu chat luong sén pham 1

(mo td chi tiét chét heong sdan

Stt ~—Temsan phém — " S6 Twong phdm dat dwgc nhie ndi dung,
hinh thic, cdc chi tiéu, thong
50 ky thugt,...)

I | S&n pham khoa hoc (Céc clng trmh khoa hoc s& dugc cdng bb: séch, bai bao khpa ho, ..)

1.2

I | San phim dio tao (ci nhén, thac s, tién si,...)

2.1

2.2

Il | S&n phém timg dung

3.1 | ‘Video bai giang hoc phin Vat 1i 2 video

32

16. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CUU VA DPIA CHI UNG
DUNG

16.1. Phuong thitc chuyén giao
16.2. Dia chi g dung
17. TAC PONG VA LQT iICH MANG LAI CUA KET QUA NGHIEN CUU

17.1. D& v6i linh vyc gito duc va ddo tao: tao ra san phim hoc thuft c6 chét lvgpg va cé y
nghia thyc tién trong day v& hoc cdc hoc phén V4t i cho sinh vién khéi truedng dai hoc

chuyén nganh k§ thudt, — — -

17.2. D61 v6i linh vie khoa hoc va cong nghé c6 lién quan: Phat tridn huéng nghign ctru dbi
mdi phwong phép day va hoc theo dinh hudéng phat trién ning hye ngudi hoe va ddi méi gido

W\ AT O/
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duc trong thoi dai 4.0.

17.3. B&i véi phat trién kinh t8-xa hoi: Taé ra ¢ s& khoa hoc cho viéc x8y dyng va phat
trién thwong hiéu mét truomg dai hoc, co s& gido duc nghé nghiép cho dit nuéc trong thoi

dal cong nghlep hoa ngay nay.

17 4. Dbi véi tb chu'c chit tri vé cic co G (ng dung ket qué, ngwg cao chat lu'o'ng

day va hoc trong qua frinh dao tao cia trudng PH K§ Thuat Cong Nghiép, gitp dinh hudéng

val tro truyen thong ngay nay trong cong cufc xiy dyng niém tin ctia khéch hang vio co so |

daotao ugnc nghiép.

18. KINH PHI THUC HIEN PE TAT

Téng kinh phi: 5.400.000d

Bdng chii: Ném tri¢u bon trdm nghin
(Du todn chi tiét cde muc chi dinh kém cé. manhanxzua_caadmwphenquan )_—

- Ngdyy/ thing 9 nim 2042
Chii nhi¢m 42 tai PHONG KHCN&HTQT

W

z / / Lﬂ“ e
ONG KHOA LN (P KT HIE_U TRUOGNG

' .,.'..’;- T —
}\k L-L%M“» VL“WL

ird

DVT: VND

- BMLI3-QTOI-KHCN&HTQT  — _ fAnswaddio0




-~~~ DU TOAN KINH PHi DE TATKH&EN CAP TRUONG NAM 2022 —- - — -
Tén d2 tai: Xay dung Video bai gisng cho hoe phin V4t Ii 1
Chii nhiém 48 tai: ThS. Nguyén Thanh Ting
Thanh vién chinh; ThS. Déng Thi Linh; ThS. Pham Thj Ngoc Dung; ThS. Nguyén Thj Thu Hoan;
TS Nguy2n Vin Trudng; ThS Kidu Thi Khénh

Thanh vién:. .
PVI: VNP |
STT Nji dung Dy todn i
n K w
7 Iflﬂycﬂchi tién cong lao dfng tham gia tryc Nguvi thue hign | S6 ngay ]f:Iﬁng thep | Thanh tidn |
tiép (1) cong e
ngay (2)*
| |Xay dung thuyét minh d8 tai. Nghién ctru tim
1.1 |hiéu cée phAn mém thiét k& x4y dung video |Nguyén Thanh Ting 1 0,45 670.500]
bai gi!mg
1.2 . R Nguyén Thanh Tiing 1 045 670.500
13| X dumecae V‘d‘?";’i‘ gidng chuong 1, 2, | piam Thi NgooDung | 1 0,3 447.000
1.4 7 Déng Thj-Linh 1 0,3 447.000]_
1.6 Nguyén Thanh Ting 1 0,45 670.500
1.8 ] Xay dyng chc video bai gidng chuong 5,6 - [POng Thi Linh 1 03 447.000
1.0 Nguyzn Thi Thu Hoan 1 03 447,000
1.11 [Nguyén Vin Trudng 1 03 223.500]
1.12 |Xay dung c4c video bai giang huéng din TN [Nguyén Thanh Ting 1 0,3 223.500
1.13 Kiéu Thj Khanh 1 03 447.000
1.14 [ Viét bao céo nghiém thu Nguyén Thanh Tung 0,5 0,45 335.250
Tong 1 e 10,5 j 5.028.750
2 Chi khic B
2.1 [Vin phdng phim, in &n 371.250
Tong 2 ¥ 371.250
[+]
Co guan cha tri TRUOGNG PHONG KHCN&HTQT  CHU NHIEM DF, TAI ):}
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ThS. Nguyén Thanh Tang
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