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* Muc tieu mon hoc

Noi dung tiéng viét :

Chuong trinh dao tao cung cap cho sinh vién chuyén nganh dién va cac sinh vién khéng chuyén nganh

mot so kién thirc co ban vé Nhap moén Chicu sang:

Hiéu rd cac khai niém co ban vé anh sang, do quang, cac thong s6 ctia ngudn saang/ bo dén, khai
niém co ban vé chiéu sang thong minh, anh huéng cuia anh sang ban ngay 1én chiéu sang

Tinh toan duoc cac thong s6 co ban trong thiét ké chiéu sang trong nha va ngoai troi: do roi, do
choi, d6 dong déu

Van dung va Iy giai dugc cac thong sb dé danh gia hiéu qua thiét ké chiéu sang, chét lugng chiéu
sang

Kha ning cua sinh viéc dugc danh gia thong qua viéc dat chuin diu ra 1d va 4d theo ABET ciia
chwong trinh dao tao Khoa Dién - Pién tir. Cy thé nhu sau:

Chuin 1d. Pua ra cic bai toan k§ thuit dién véi dinh nghia r6 rang va c6 tinh dinh hrong: cu
thé 1a hiéu va tinh toan dugc cac thong s6 co ban cua k¥ thuéat chiéu sang nhu quang thong, d6 roi, do
choi, cuong d¢ anh sang, hé $6 déng déu. ...

Chuén 4d: Trinh bay cic vin dé dwong dai lién quan dén ky thuat dién. Cy thé 14 c6 kha ning
dé xuét viéc ding cac bd dén hop 1y, tinh toan va Iy giai dugc cac thong s6 danh gia hiéu qua cia
thiét ké chiéu sang ca vé mit sé luong 1n chat lwong ing dung cho cac cong trinh chiu sang thuc
té

Noi dung tiéng Anh:

The training program provides electrical majors and non-specialist students with some basic knowledge of

Introductory Lighting:

Understand the basic concepts of light, optical measurement, parameters of light sources/
luminaires, basic concepts of smart lighting, influence of daylight on lighting

Calculating basic parameters in indoor and outdoor lighting design

Apply and interpret parameters to evaluate lighting design efficiency and lighting quality

Students are assessed for their ability to achieve the 1d and 4d learning outcomes of the ABET standards
of the Faculty of Electrical and Electronics Engineering training program. As follows:

Standard 1d. Provide electrical engineering problems with clear and quantitative definitions:
namely, understand and calculate the basic parameters of lighting techniques such as luminous
flux, illuminance, luminance, light intensity, uniform coefficient....

Standard 4d: Presenting contemporary issues related to electrical engineering. Specifically, it is
possible to propose the use of reasonable luminaires, calculate and interpret the parameters to
evaluate the effectiveness of lighting design in terms of both quantity and quality for reality lighting
works
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* Noi dung tom tit moén hoc

Khéa hoc gém 12 ndi dung chinh:
Anh sang va buc xa: cac 1y thuyét vé anh sang, quang pho dién tir, quang phd phat xa, birc xa
vat den
Do quang: dai lugng do birc xa, dai luong trac quang, k¥ thuét do
Gidi thiéu vé cac k¥ thuat tao 4nh sang: ngudn sang tu nhién va nhan tao, nguyén Iy tao anh
sang
Loai va thong sb k¥ thuat cta bo dén: yéu cau dbi v6i bo dén, cac thanh phan cua bo dén, phan
bd do sang cua bd den, hiéu suit cta bo dén, bd dén chiéu sang trén duong, bao vé bo dén
Gi6i thigu vé thiét ké chiéu sang: cac yéu td anh huong dén thiét ké anh sang nhu: phan tng thi
giac v6i anh sang, phan tmg hinh thanh khong anh véi anh sang, nguon sang (phuong phap tiép
can thiét ké va chiéu sang dién, anh sang ban ngay va cach tiép can thiét ké)
Phuong phéap danh gia thiét ké chiéu sang: thong luong anh sang tong, cic phép do phuong phap
xéac nhén (D9 choi, BY chéi, Quang thong, Do phan xa, Cuong do sang), phuong an do
Gi6i thigu vé chiéu sang thong minh: su phat trién ctia cong nghé, Internet of Things, chiéu sang
thong minh la gi, hé thong chiéu sang thong minh hoat dong nhu thé ndo ? tai sao phai ing dung
chiéu sang thong minh (vai tro thiét thuc, vi trd tham my, vai trd quan 1y ning luong) ? cac loai
diéu khién chiéu sang, vi trf ciia hé thong chiéu sang thong minh trong qua trinh thiét ké toa nha
Quang hoc cta rnat cac hién tugng quang hoc co ban, tong quan vé méit ngudi, tinh chit thiu
kinh, truc ctia mét, sy hinh thanh hinh anh, di tat khuc xa
Do nhay ctia con nguodi voi anh sang (Mét): té bao hinh que va té bao hinh nén, d6 nhay cua
mat, thay d6i theo tudi
Hiéu tmg hinh 4nh ctia 4nh sang: thi gidc, mat ngudi, nhan thirc, hiéu ing nhiéu loan ctia 4nh
sang
Hiéu g phi hinh dnh cta 4nh sang: nhip diéu, anh huéng ciia 4nh sang dén strc khoe va cam
xuc, anh sang hiéu qua vé mat sinh hoc
Ung dung chiéu sang: cac tmg dung chleu sang, chat lugng chiéu sang, mirc d6 chiéu sang, han
ché choi sang, phan bd d6 sang, mau sic ctia 4nh sang, hudng anh sang va mé hinh hoa

Light and Radiation: Theories of light, Electromagnetic spectrum, Emission spectra, Blackbody
radiation

Photometry: Radiometric quantities, Photometric quantities, Measurement techniques
Introduction to light generation techniques: Natural and Artificial Light sources, Light
generation

Luminaire types and specifications: Requirements for luminaires, Elements of luminaires,
Luminous distribution of Iluminaires, Luminaire efficiency, Road lighting Iluminaires,
Luminaire protection

Introduction to lighting design: Factors impacting a light design such as: Visual response to
light, Non-image forming responses to light, Light sources (Electric lighting and design
approach, Daylight and design approach

Lighting  design  validation  methods:  Light  quantities, Validation — methods
measurements (llluminance, Luminance, Luminous flux, Reflection, Luminous intensity),
Measurement plan

Introduction smart lighting: Technological developments, Internet of Things, What is smart
lighting, How does a smart lighting system work? Why to apply smart lighting (The practical
role, The esthetic role, The energy management role) ?, Types of lighting control, Position of
smart lighting in the building design process

Optics of an eye: Basic optical phenomena, Overview of the human eye, Lens properties, Axes of
the eye, Image formation,, Refractive anomalies

Human sensitivity to light (Eye): Rods and cones, Eye sensitivity, Changes with age

Visual effects of light: Vision, The human eye, Perception, Disturbing effects of light

Non-visual effects of light: Rhythms, Effects of light on health and emotion, Biologically
effective lighting

Lighting applications: Lighting applications, Quality features in lighting, Lighting levels, Glare
limitation, Distribution of brightness, Color of light, Direction of light and modelling



* Tai lieu hoc tap

Séch, Gido trinh chinh:

[1] Duong Lan Huong “Gido trinh K§ Thuat Chiéu Sang”, NXB Pai hoc quc gia TP HCM,
2016

[2] Nguyén Vin Thao “Cong nghé chiéu sang LED va tng dung”, NXB Thanh Nién, 2018

Tai li€éu tham khao:

[3] Robert Karlicek et al., “Handbook of Advanced Lighting Technology”, Spring 2017

[4] Sprios Kitsinelis, “Light source, Basics of lighting Technologies And Applications”, 2"
Edition, CRC Press, 2015

* Huwong din cach hoc

Pé dat dwoe két qua tot, sinh vién chi v cac yéu cau sau day:

- Sinh vién can theo di day du cac gio giang 1y thuyét (2 tlet/tuan) de nam kién thirc co ban
- Sinh vién phai thuc hién day du cac bai tap trén 16p va vé nha dé ndm viing hon vé kién thtrc
- Sinh vién phai tham gia ddy du 6 budi thi nghiém 5 tiét/ bubi va ndp bao cdo thi nghiém.

Giang vién danh gia dua theo ké hoach va ty 1& nhw sau:

- Ty 1é danh gia 1a : 10% bai tap; 20% thi nghiém ; 20% Kiém tra giita ky (50 phut, trac
nghiém), 50% thi cudi ky (90phiit, thi tu luén )
- Céc dang danh gia déu dwa trén chuan dau ra (L.O.1 — L.0.4).

eL.0.1- L.0.3 duogc danh gia trong bai tap, bai kiém tra gitta ky va cudi ky.

e L.0.4 duoc danh gia thong qua béo cdo cac bai thi nghiém va kiém tra cudi dot thi nghiém.

Thang diém danh gia dwa vao cac tiéu chi sau:

Tiéu chi 1 (Performance index — PI 1d): Dwa ra cac bai toan ky thuat dién véi dinh nghia ro
rang va c6 tinh dinh lwgng (Produce a clear and quantifiable problem definition in electrical
engineering)

- Mic 1: Hiéu va tinh toan dugc cac thong sb co ban ctia ki thuat chiéu sang nhur quang thong,
do roi, d9 choi, cuong d anh sang, hé ) déng déu..... Pat dudi 25% yéu cAu cuia cac bai toan
dat ra.

- Mic 2: Hiéu va tinh toan dugc cac thong sb co ban cta ki thuat chiéu sang nhu quang thong,
do roi, do choi, cuong d6 anh sang, hé ) d(“)ng déu..... Pat tir 25% dén 50% yéu cAu cua cac
bai toan dat ra

- Muc 3: Hiéu va tinh toan dugc cac thong s6 co ban ctia k¥ thuat chiéu sang nhu quang thong,
do roi, d9 chdi, cuong do anh sang, hé ) déng déu..... Pat tir 50% dén 75% yéu clu cua cac
bai toan dat ra

- Mic 4: Hiéu va tinh toan dugc cac thong sb co ban cua ki thuat chiéu sang nhu quang thong,
do roi, do choi, cuong d6 anh sang, hé ) d(“)ng déu..... Pat tir 75% dén 100% yéu cAu cua cac
bai toan dat ra

Tiéu chi 2 (Performance index — PI 4d): Trinh bay cic vin dé dwong dai lién quan dén
k¥ thuit dién (Present contemporary problems related to electrical engineering)

- Mic 1: d& xuét cac phuong an dung bd dén hop 1y, tinh toan va ly giai dugc cac thong sb
danh gia hiéu qua cua thiét ké chiéu sang ca vé mat s6 luong 14n chét luong tng dung cho
cac cong trinh chiéu sang thuc té. Dat dudi 25% yéu cau cua cac bai toan dat ra.



- Mic 2: dé xuét cac phuong an dung bo dén hop 1y, tinh toan va ly giai dugc cac thong sd
danh gia hiéu qua cua thiét ké chiéu sang ca vé mit sb luong 13n chit luong timg dung cho
céc cong trinh chiéu sang thuc té. Dat tir 25% dén 50% yéu cau cua cac bai toan dit ra.

- Mic 3: @& xuét cac phuong an dung bo dén hop 1y, tinh toan va ly giai dugc cac thong sb
danh gia hiéu qua cua thiét ké chiéu sang ca vé mit sb luong 13n chit luong timg dung cho
cac cong trinh chiéu sang thuc té. Dat tir 50% dén 75% yéu cau cua cac bai toan dit ra..

- Mirc 1: d xuét cac phuong an dung bd dén hop 1y, tinh toan va 1y giai dugc cac thong sb
danh gia hiéu qua cua thiét ké chiéu sang ca vé mat s6 luong 14n chét luong tng dung cho
cac cong trinh chiéu sang thuc té. Dat tir 75% dén 100% yéu ciu clia cac bai toan dit ra.

* Hiéu biét, ki ning, thdi do can dat dwoc sau khi hoc mén hoc

L.O- CDR MH CDIO

L.0.1 - Hiéu rd cac kién thirc va cic dai hrgng co bin ciia mén Ky thuit Chiéu sang
va cac khai niém co ban vé chiéu sang théng minh
L.0.1.1 - Hiéu 15 linh vyc nghién ctru cta nganh Ky thuat Chiéu Sang
LO.12 - Hiéu 16 va van dung thanh thao cac dai luong KTCS (quang thong, hiéu
suét phat sang, cuong do anh sang, do roi, d6 choi) vao giai quyét cac bai tap tinh
toan chiéu sang cu thé.
L.0.1.3 - Hiéu 3 céc loai thiét bi do dac anh sang.
L.0.1.4 — Giai thich duoc cac khai niém co ban vé chiéu sang thong minh

L.0.2 - Hiéu rd cic dic tinh quang hoc ciia mit, d9 nhay ciia mit, hiéu @ng hinh anh
va hiéu &ng phi hinh dnh cia anh sang
L.0.2.1 - Hi€u rd cau tao cua mat, cach hinh thanh anh, d¢ nhay va cac thay d6i
theo d0 tuodi ]
L.0.2.2 - Hiéu r6 cac hiéu rng hinh anh thi giac va phi hinh anh cua anh sang

L.0.3 - Biét phan tich, lya chon cac loai bong den, thiét bi chiéu sang hi¢u suét cao,
phuong phap tinh toan thlet ké chiéu sang nhanh va danh gia chat lwong chiéu sang
L.0.3.1 - Hiéu 15 céu tao, nguyén tac hoat dong cac loai nguon sang
L.0.3.2 - Hiéu rd céc thong s6 ki thuat didc trung cho thiét bi chiéu sang (b0 dén) ,
thiét bi khoi dong va lua chon _dung loai bong den phu hop voi nhu cau sir dung
theo tiéu chi dam bao cac yéu cau ky thuat, tiét kiém dién.
L.0.3.3 — Tinh toan thiét ké chiéu sang don gian theo phwong phéap p0
L.0.3.4 — C6 kha ning kiém tra sd luong, chat lwong chiéu sang (d6 roi, do chdi,
d6 choi loa...)

L.0.4 - Tién hanh thi nghiém xac dinh cac théng sé k§ thuit anh sang va thong sé
dién cia cac b dén
L.0.4.1 — C6 k¥ nang thuc hanh thi nghiém: Nhén dang ciu tric co ban cua cac
mach thi nghiém k§ thuat chiéu sang va nim vitng yéu cau thi nghiém; Biét cach st
dung cac dong hd do dién, may hién song (oscilloscope), lux ké, lumen ké hinh
cau... ; Biét cach trinh bay bao c4o thi nghi¢m
L.O.4.2 Hiéu duoc nguyén 1y 1am viéc va su thay doi cac ddc tinh dién cia cac
ngudn sang
L.0.4.3 - Biét dugc cach xdy dung cac dudong phdi quang ctia 1 bd dén, tinh quang
thong cua 1 ngudn sang bang lumen ké hinh cau

L.O.1 - Understand the basic knowledge and quantities of Lighting Engineering and the basic
concepts of smart lighting
L.O.1.1 - Understanding the research field of Lighting Engineering



L.O.2 -

L.0.1.2 - Understand and apply KTCS quantities (luminance, luminous efficiency, light
intensity, illuminance, luminance) to solve specific lighting calculation exercises.

L.0.1.3 - Understand the types of light metering equipment.

L.0.1.4 — Can explain the basics concepts of smart lighting

Understanding the optical properties of the eye, eye sensitivity, visual effects and non-

visual effects of light

L.0.3

L.0.2.1 - Understand eye structure, image formation, sensitivity and age-related changes
L.0.2.2 - Understand the visual effects of light and the non-visual effects of light

- Know how to analyze and select high-performance light bulbs and equipment, quick

calculation methods for lighting design and assessment of lighting quality

L.O4 -

L.0.3.1 - Understand the structure, operating principles of different types of light sources.
L.0.3.2 - Understand the specifications specific to lighting equipment (luminaires), starting
devices and choose the right type of light bulbs to suit the needs of use according to the
criteria of ensuring technical requirements and saving electricity.

L.0.3.3 — Simple lighting design calculation by po method

L.0.3.4 — Ability to check the quantity and quality of lighting (illumination, luminance, glare)

Conduct experiments to determine lighting specifications and electrical parameters of

luminaires

L.0.4.1 — Have practical experimental skills: Identify the basic structure of lighting
engineering experimental circuits and master the experimental requirements; Know how to use
electricity meters, oscilloscopes (oscilloscopes), lux meters, spherical lumen meters... ; Know
how to present a lab report

L.0.4.2 - Understand the working principle and change the electrical characteristics of light
sources

L.0.4.3 - Knowing how to build the optical distribution paths of a luminaire, calculate the
luminous flux of a light source using a spherical lumen meter

* Danh muc cdc hoat dong danh gid

Loai hoat Tén loai hoat dong Noi dung
dong
AlIC A.O.1 - Bai tap trén 16p Bai tap trong cac chuong
GHW A.O.2 - Bai t4p nhém vé nha Bai tap cac chuong - np qua BKel
TES A.0.3 - Kiém tra giira ky - 50 phut | Kiém tra khong tap trung, lam bai trén 16p
EXM A.O.4 - Thi cudi ky - 90 phut Thi tap trung, cudi ky
GHW A.O.5 - Bao cao thi nghiém Bao c4o thi nghiém nhém theo mau PTN
IHW A.0.6 - Bai tap ca nhan vé nha Bai tap ca nhan vé nha Quiz BKEL
GPJ A.0.7 - Kiém tra thuc hanh Kiém tra thuc hanh trén Lab




* Ma tran CDR — HDDG

CHUAN DAU RA

HOAT PONG PANH GIA

L.0.1.1 - Hiéu 15 linh vyuc nghién ctru cua
nganh K§ thuat Chiéu Sang

A.O.1 - Bai tap trén 16p
A.0.2 — Bai tip nhom vé nha

L.0.1.2 - Hiéu rd va van dung thanh thao cac
dai luong KTCS (quang thong, hiéu sut phat
sang, cuong d6 anh sang, do roi, do choi) vao
giai quyét cac bai tap tinh toan chiéu sang cu
thé.

A.0.6 - Bai tip ca nhan vé nha
A.0.3 — Kiém tra giita ky
A.O0.4 — Thi cubi ky

L.0.1.3 - Hiéu 13 céc loai thiét bi do dac anh
sang.

A.O.1 - Bai tap trén 16p
A.0.6 — Bai tap c4 nhan vé nha

L.0O.1.4 — Giai thich dugc cac khai niém co
ban vé chi€u sang thong minh

A.O.1 - Bai tap trén 16p
A.0.6 — Bai tap c4 nhan vé nha

L.0.2.1 - Hiéu rd ciu tao cua mit, cach hinh
thanh anh, d6 nhay va céc thay ddi theo do tudi

A.O.1 - Bai tap trén 16p
A.0.6 — Bai tp c4 nhan vé nha

L.0.2.2 - Hiéu rd cac hiéu ung hinh anh thi
giac va phi thi giac ctiia anh sang

A.O.1 - Bai tap trén 16p
A.0.6 — Bai tp c4 nhan vé nha

L.0.3.1 - Hiéu rd cAu tao, nguyén tic hoat
dong cac loai ngudn sang

A.0.2 — Bai tap nhom vé nha
A.O.6 - Bai tip ca nhan vé nha
A.0.3 — Kiém tra giita ky

L.0.3.2 - Hiéu 13 cac thong sb ky thuat dic
trung cho thiét bi chiéu sang (bd dén), thiét bi
khéi dong va lya chon ding loai bong dén phu
hop véi nhu cau sir dung theo tiéu chi dam bao
cac yéu cau k¥ thuat, tiét kiém dién

A.O.6 - Bai tip ca nhan vé nha
A.0.3 — Kiém tra gitra ky
A.0.4 — Thi cudi ky

L.0.3.3 — Tinh toan thiét ké chiéu sang don
gian theo phuong phap po

A.0.6 - Bai tip ca nhan vé nha
A.0.4 — Thi cubi ky

L.0.3.4 - C6 kha nang kiém tra s6 lugng, chat
luong chiéu sang (d9 roi, do chodi, do choi
l6a...)

A.O.1 - Bai tap trén l6p
A.0.6 — Bai tip c4 nhan vé nha

L.0.4.1 — C6 k¥ nang thyc hanh thi nghiém:
Nhan dang ciu trac co ban cia cac mach thi
nghiém k¥ thuét chiéu sang va nim vimng yéu
cau thi nghiém; Biét cach sir dung cac dong hd
do dién, may hién song (oscilloscope), lux ké,
lumen ké hinh cau... ; Biét cach trinh bay bao
cao thi nghiém

A.O.5 - Béo céo thi nghiém
A.0.7 — Kiém tra thuc hanh

L.0.4.2 - Hiéu dugc nguyén ly lam viéc va sy
thay dbi cac dic tinh dién cua cac ngudn sang

A.O.5 - Béo céo thi nghiém
A.0.7 — Kiém tra thuc hanh

L.0.4.3 - Biét duoc cach xdy dung cac duong
phdi quang cua 1 bo den, tinh quang thong cua
1 nguon sang bang lumen ké hinh ciu

A.O.5 - Béo céo thi nghiém
A.0.7 — Kiém tra thuc hanh




* D kién danh sdach can bé tham ola giang day

STT M3 Can B Ho Va Tén
1 002729 Truong Phudc Hoa
2 001951 Nguyén Thi Hoang Lién
3 001767 Phan Quéc Diing
4 002583 Nguyén Dinh Tuyén
5 003884 Nguyén Dirc Hung
6 003315 Nguyén Bio Anh

* Nji dung chi tiét

Bubi Noi dung Chuén du ra chi tiét Hoat dong day va hoc Hoat dong
danh gia
Gidng vién Sinh vién
1 1.1 Anh sang va bire xa: cac | L.O.1.1 - Hiu rd Iinh vyc 1- Thay ¢6 | Brain A.0.1 - Bai
Churong 1 ly ghuyét ve anh sang, quang nghién cl’rp cua nganh Ky giGi thidu Storming tap trén 16p
pho d,ién tir, quang pho phat thuat Chiéu Séng dé cuong A.02 _Bai
xa, blrc xa vat den mén hoc tap nhom vé
2-Giai thich nha
cac hoat
dong ca
nhan &
nhom
3. Cung cép
tai liéu
tham khao
2 1.2 Do quang: dai lugng do L.0.1.1 - Hi€u r0 linh vuc 1. Giéi - Brain A.O.1 -Bai
Churong 1 birc xa, dai lugng tric quang, | nghién clru cua nganh Ky thiéu cac Storming tap trén 16p
ky thuat do thuat Chieu Séng video trén - Thao ludin | A.0.2-Bai
BKEL nhom tdp nhom veé
2. Nhic nhé nha
bai tap
nhom va
Quiz trén
BKEL
3 2.1 Gidi thiéu vé géc ky thuat | L.0.3.1 -,Hiéu r0 cau tao, Giang bai, Xem Clipva | A.O.2-Bai
Chuong 2 | tao dnh sang: nguon sang tw nguyén tic hoat dong cac loai | chiéu clip tra 101 cau tap nhom vé
nhié}] va ?hén tao, nguyén ly | nguodn sang va dit cau hoi theo nha
tao anh sing hoi nhém A.0.6 - Bai
Nhic nhé tp ca nhan
nhom lam vé nha
bai thuyét A.0.3 — Kiém
trinh tra gitra ky
4-5-6 2.2 Loai va thong s6 k thugt | L.0.3.2 - Hiéu 5 cac thong | Quan sat Thuyét trinh | A.0.6 - Bi
Chwong 2 | cua b den: yéu cau doi véi s0 ky thudt dac trung cho thiét | |¢p trong nhém tap c4 nhan
b(‘f) dén,Acéc Ehé{lh Phﬁn acﬁaAbC) b1 chiﬁu sAé.ng (E)C) den), thiet khi léng vé nha
d?n, phfm b(i d()ysan{g cua bd bl, khoi dpng va llfra ch(‘.)n nghe bai AO3—
dén, hiéu suat.c,ua bo den, dupg loai ‘bong den phu hop thuvét trinh I .
2.3 B§ dén chiéu sang trén v6i nhu cau sur dung theo tiéu ?yeA rlr{ . Kiém tra giia
duong, chi dam bao cac yéu cau ky B%t cau h‘?‘ ky
2.4 Bao vé bo dén thuat, tiét kiém dién Ho tro giai A.0.4 - Thi
dap thac cudi ky
méc
7 3.1 Gi6i thiéu vé thiét ké L.0.3.3 — Tinh toan thiét ké Nhi ) Think-pair — | A.O.6 - Bai
S K K s A . -a ac nho N , N
Chuwong 3 chiéu sang: cic yeu t0 anh chiéu sang don gian theo e kid share tap c4 nhan
huong dén thiet ké anh sang phuong phép po caE: len ., Tim hiéu vé nha
nhu: phan tng thi gidc véi thirc co ban th A .
anh séng, phan tmg hinh tir clip trén | themnguon 1 A.0.4 =Thi
thanh khong anh véi dnh Bkel, dgt | filicutrén | cudiky




sang, nguon sang (phuong cau hoi va Internet
phap tiep cén thiét ke va chiéu goi  tra 15
sang dién, anh sang ban ngay
va cach tiép can thiét ké)
8-9-10 3.2,Ph1,1'0nglphép danh gia L.0.1.2 - Hiéu 1o va véan dung Lam bai tap A.O.6 - Bai
Chuong 3 thict ke chicu sang: thong thanh thao céc dai luong c4 nhan va tap ca nhan
luong anh sang tong, cac phép | KTCS (quang thong, hiéu Nhc lai cac | bai tap theo vé nha
do phuong phap xac nhan (B¢ | suat phat sang, cuong d6 anh N -, .
L INA ‘s A . A NN .. cong thirc nhom A.03-
choi, B choi, Quang thong, sang, d0 roi, do choi) vao giai : ., A X "
Do phan xa, Cudng do sang) | quyét cic bai tap tinh toan co ban Th‘?o lugn Kiém tra giira
chiéu séng cu thé. Cho cac bai | nhom ky
tap vi du va A.0.4 —Thi
huéng dan cudi ky
giai
3.3 Phuong an do L.Q.l.3 - Hiéu 1o céc loai Think-pair - A.O.1 -Bai
thiét bl do daC anh Séng. B share tép trén lé’p
Chiéu clip A.0.6 — Bai
va thuyeét tap c4 nhan vé
giang nha
11 4.1 Giéi thiéu vé chiéu sang | L.O.1.4 — Giai thich duoc Brain A.0.1 - Bai
Chuong 4 | thong minh: su phét trién cua | cdc khai niém co ban vé Storming tap trén 16p
cong nghé, Internet of Things, | chi€u sang thong minh Thao luan A.0.6 — Bai
chiéu Féng thénggminlh la gi theo nh (';m tip c4 nhan vé
4.2 H¢ thong chicu sang ) nha
thong minh hoat dong nhu the
nao ?
4.3 Tai sao phai ung dung
chiéu sang thong minh (vai
tro thiét thuc, vi tro thAm my,
vai tro quan ly nang luong) ? AT
4.4 Cic loai diéu khién chiéu Chicu clip
sing va thuyét
4.5 Vi tri cta hé théng chiéu glang
sang thong minh trong qua bat cau hoi
trinh thiét ké toa nha va goi y tra
161
12 5.1 Quang hoc cua mat: cac LA0.2.1, - Hiéu r6 cau tao Think- pair- A.O.1 - Bai
Chwong 5 | hién tuong quang hoc co ban, | cua mat, cach hinh thanh share tap trén 16p
tong quan v¢ mat ngudi, tinh anh, do nhay va céac thay doi A.0.6—Bai
chat thau kinh, truc ctia mat, theo do tudi tap c4 nhan va
su hinh thanh hinh anh, dj tat nha
khiic xa , . Chiéu clip
5.2 Bg nhay cua con ngudi 3 thuvét
v6i 4nh séng (MAt): té bao va thuye
hinh que va té bao hinh nén, glang
d6 nhay cua mét, thay déi bt cau hoi
theo tudi va goi y tra
1oi
13 5.3 Hiéu tmg hinh dnh cta L.0.2.2 - Hiéu rd céc hiéu Think- pair- | A.O.1 - Bai
Chuwong 5 | 4nh sang: thi gidc, mat nguoi, | tmg hinh anh thi giac va phi share tap trén 16p
ﬁi‘la? ctll:::n lllllzznugng nhicu thi giac cua anh sang Chiéu clip A.0.6-Bai
5.4 Higu g phi hinh nh ciia va thuyét (ap cé nhan ve
anh sang: nhip diéu, dnh glang
hudng ciia anh sang dén sirc bat cau hoi
khoe va cam xtc, anh sang va goiy tra
hidu qua v& mit sinh hoc 101
14-15 6.1 Ung dung chicu séng: cac j Nhécnhg | Brain A.0.1-Bai
Churong 6 ung dur}g chiéu sang, ) L.0.§.4 -Co khgé nang klél’.l} che kién Storming tap trén 16p
642, Cl}at lgong, chiéu sang, tr,a ) lqung., cl}at lum% Chl?}l thitc co ban | Thao luan A.0.6—Bai
mic d9 chleuksanég, }aanrche sing (d6 roi, do choi, dg choi tir clip trén | theo nhom tap c4 nhan vé
choi sang, phan bo d¢ sang l6a...) pi Tim them taj | nha
6.3 Mau sic ciia 4nh sang Bkel, dat  im them tat
6.4 Huong anh sang va mo cau hoi va liéu trén
hinh héa goi y traloi | Internet
Bubi Néi dung Chuén déu ra chi tiét Hoat dong day va hoc Hoat dong danh
Thuc gia
hanh Giang vién Sinh vién




1 bac tinh U,I khoi dong cac L.0.4.2 - Hiéu dugc nguyén - Quan sat - Chuin bi A.O.5 - Bao cao
loai den, thoi gian khéi dong | ly lam viéc va sy thay doi cac | cac nhom va nim ro thi nghiém
d?‘C tinh dién cia cdc nguon | thi nohiém, | noidungthi | A.0.7—Kiém tra
sang goi y huéng | nghiém thyc hanh
2 DPo quang théng ctia cac loai L.0.4.3 - Biét dugc cach xay | dan thuc trudc & nha A.O.5 - Bdo céo
bong den béang lumen ké hinh | dung cac dwong phdi quang hanh ' - Thuc hanh | thi nghiém
cau cia 1 bd dén, tinh quang | _ Kiém tra theo nhém A.0.7 — Kiém tra
;hong cua 1 nguon sang bang sé lién va ghi nhan s 5 thuc hanh
umen ké hinh ciu L N "
3 Do va v& duong phoi quang L.0.4.3 - Biét dugc cach xay ky xéc nhan | liu . i A.O.5 - Bdo céo
ciia bo dén dang ciu, dang dia | dung cac dudong phdi quang - T.uaLn thu thi nghiém
va dang éng cia 1 by deén, tinh quang qui tac an A.O0.7 — Kidm tra
thong cua 1 nguon sang bing toan trong thue hanh
lumen ké hinh cau phong thi )
4 Do va kiém tra chat lugng L.0.4.1 — C6 ky nang thuc nghiém A.O.5 - Bao cao
chiéu sang cua phong hoc do hz:mh thi nghi¢m: Nhan dang - Bao cio thi nghiém
dong deu mau sac, chi b cau trac co ban cua cac mach két qua thi A.O.7 —Kidm tra
mau, Etb thi nghiém ky thuat chleu ngiém cho thuc hanh
sang va ndm vimg yéu ciu thi T A
nghiém; Biét cach su dung gl‘an‘g V‘e?l
cac dong ho do dién, may va laq:l lai
hién séng (oscilloscope), lux neu can
ke lumen ké hinh cu.. R
Biét cach trinh bay bio cdo
thi nghiém
5 bo va kiém tra chat luong | L.O.4.1 — C6 ky nang thuc A.0.5 - Bao céo
chiéu sang cua duong phé: do he:mh thi nghiém: Nhan dang thi nghiém
cI}(’)i, do choi trung binh trén | cau tric co ban cua cac mach A.0.7 — Kiém tra
bé mit duong, tinh toan E, | thi nghiém ky thuat chleu thue hanh

Etb, xac dinh TI

sang va nim ving yéu cau thi
nghiém; Biét cach s dung
cic ddng hd do dién, may
hién séng (oscilloscope), lux
ké, lumen ké hinh clu... ;
Biét cach trinh bay bao cdo
thi nghiém

6 Kiém tra vin dap
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