‘Bﬂg Chwong 1: Giéi thiéu tong quan

1.0 Nhac lai kién thirc co ban

1.1 Céc khai niém vé ky thuat hé thong vién thong
1.2 Cac thanh phan co ban ciia hé thong vién thong
1.3 Kénh truyén

1.4 Truyén séng dién tur

1.5 Gidi thiéu chuyén nganh Pién tir - Truyén thong
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= Cach phat am?
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- g
cg Luong giac

sin(a + b) = sin(a) cos(b) + cos(a) sin(b)

cos(a £+ b) = cos(a) cos(b) F sin(a) sin(b)

1
cos(a) cos(b) = 5 [cos(a — b) + cos(a + b)]
. . 1
sin(a) sin(b) = 5 [cos(a — b) — cos(a + b)]
. 1 . .
sin(a) cos(b) = 5 [sin(a — b) + sin(a + b)]
| | | C=\(4"+ B
A #siniwt) + B # cos(wt) = C # sinjwt + T |
3 J 1 J 3 ’ (I] — MCtﬂ;ﬂl.‘lI{’B]
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‘Bﬂg Vidul

= Biéu dién theo dang Acos(Qt + ¢) vdi diéu
kién A>0, 2>0, ge(-x...x/.

1) cos(-t+ x) =

2) -cos(-2t - 1) =

3) sIn(3t - wt) =

4) sin(4t - ©/2) =

5) sin(-5t + nt/2) =

6) sin(6t + n/6) — cos(6t - n/6) =
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‘Bﬂg Vidu?2

= Khai trién (ha bac) theo sin(.) va cos(.)
1) sin?(x) =
2) C0S?%(X) =
3) sin3(x) =
4) cos3(x) =
5) sin%(x) =
6) cos*(X) =
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‘Bﬂg Tich phan

= Xap xi tong Riemann

b N
b—a IMb—w
/ax(t)dtw N Zx(a—e. N )

k=1
e e|l—-(b—a)/N,O0]

= May tinh
v LA >
Ky hicu: fAt=t2—t1 -y
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= f(t) = A. A((t—B)/C)

B+C

WIOLE
B+C/2 £()dt

f()dt

1) J
2) I
3) Jo—c

B—C/2
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Vidu3

f(t) 1
A

—_—

B-C B B+C t
- fA®)dt
B+C/2 fz(t)dt

f2(t)dt

B+C

4 J5
5) I
6) J5_c

B—C/2
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‘Bﬂg Vidu4
1) " cos(t) dt 6) [" cos(2t) dt
2) [7" cos(t) dt 7) [, cos(2mt) dt
3 /3 cos(t) dt 8) [ cos(3mt) dt
2 [°_sin(t) dt 9) [, sin(4¢) dt
5) f19”/ > sin(t) dt 10) f_z sin(27t/5) dt
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‘B‘g Ghi nho 1
- fAt—tz—tl — ttl2

- onk/.(l

fk/F

cos2t+p)dt=0 ; 2+0,kecZ

cos2nFt+¢)dt=0 ; F+0,keZ
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‘Bﬂg Vidu5
1) [ cos?(t)dt 6) [, cos?(2t)dt

2) [T cos?(t)dt 7) [, cos?(2mt)dt
[ I3 cos?(t)dt 8) [ cos?(3mt)dt
2 [° sin?(t)dt 9) [, sin?(4t) dt
5) [771¢ sin?(t)dt 10) f_z sin?(mt/5) dt
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fnk/.(l

" Jier

/(202)
s f:

Ghi nho 2

cos’(Qt+p)dt=mk/(202) ; 2+0,keZ

sin*(2nFt+ ¢p)dt =k/(4F) ; F#¥ 0, ke Z

cos(2t) dt = fn/(m)

0 sin(Qt)dt=1/02; 2+0
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‘Bﬂg S6 phiic

Imaginary Axis

% Rectangular form: £ = X -+ ly Argand dngmr(n )( “artesian
' Y.y
coordinates

> Real part: X=rcost
Polar

6,\ coordinates

> Imaginary part: yv=r SiIl G J

Real Axis

i6

= COS 9 ‘|‘ fSiIl 9 arg(zw) = arg(z) + arg(w)

2wl = |2| fu |

** Euler’s formula:

+** Polar form: Z — 7"619 — 7‘49

» Absolute value (modulus, magnitude): 7 =|Z |= \/_x2 + yz
(- n]

» Argument (angle): —180° < 6‘ < 180° @ =arg(z)=tan
X
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‘Bﬂg Vidub6

21 =x1+ Jy1 =aiexp(jo)
29 = X2 + Jy2 = ag exp(j6ba)

= Tim phan thuc, phan 40, bién d6 va goc pha
a) z,+2,

b) z,— z,

C) z,.2,

d) z,/z,
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3)
4)

S)

‘J Cau hoi

Phan biét k¥ thuat (technique, engineering) voi cOng
nghé (technology) va khoa hoc (science)?

Phan biét hé thong (system) voi mang (network) va
mach (circuit)?

Phan biét thong tin (information) véi dit li€u (data)?
Phan biét vién thong (telecommunication) voi truyén
thong (communication)?

Phan biét tuong tu (analog) va so (digital): théng tin,
tin hiéu (signal), dang soéng (waveform), hé thong va
mach?

Th.S. Nguyén Thanh Tuan 14
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”
<D

= Thong tin:

— Tuong tu: 11€n tuc (tu nhién)

— S0: 10i rac (may tinh)

Thong tin

——

300 Hz - 3400 Hz

* Thong di¢p (message): hinh thirc chira thong tin

— Ti1€ng no1
— Chtr viét

Th.S. Nguyén Thanh Tuin
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~ N A
@ Truyén thong tin

= Trong linh vuc vién thong, thong tin 13 toan bo
hoat dong nhim muc dich van chuyén, dam
bao tinh chinh xac cua cac thong di€p =2 hé
thong vién thong/ truyén thong/ thong tin c6
thé duoc hiéu nhu nhau.

= Hé thong truyén thong tin
dudi dang ky thuat
dién/dién tir dau tién:
dién bao

Th.S. Nguyén Thanh Tuan 16
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BK Ki nguyén thong tin

Alessandra
Volta - Battery
(1800) |
= Electric Power 4
. — Generation (1880s) Telegraph & Telephone
1. Harnessing of Electricity 1844 1876

2. Radio Guglielmo Marconi

Radio Waves
Waves (starting in 1896 with

wireless telegraphy)

4. Transistors
& Integrated

Circuits

Transistor 1948
IC invented 1958
(Kilby & Noyce)

3. Digitization

b

Started in 1940s
(but really took off
in the late 1970s)

Th.S. Nguyén Thanh Tuan 17
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Bg Cac cudc cach mang cong nghi¢p

Céach mang cong nghiép Cach mang cong nghi¢p | Cach mang cong nghiép Céch mang cong nghi¢p
lan thir nhat vé san xudt l4n thit hai vé sin xuét lan thit ba vé sén xudt tw | 14n thi tr vé sdn xudt
co khi véi may dya vao hang loat v4i may dya dfng v&i may tinh, dién thong minh nhd cac dor
dong co hoi nuoc. vao nang lugng dién. tir va cdch mang sé hod. phd clia céng nghé sé.

Cubi thé ky 18 diu thé ky 19 Cudi thé ky 19 diu thé ky 20 Tir thap ky 70 ciia thé ky 20 Bit diu tir by giir
- - -
= E
o = =
P o el e Iy P rrem st i=ae-n
== briald g Irrl.-e-;l:-::n-:e

1.0 2_0 = .0 < .0
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‘Bﬂg Tin hicu

= Thong tin can dugc bién do6i thanh tin hiéu (dién tur)
dé co thé truyen.
= Tin hiéu truyén c6 dang song lién tuc theo thoi gian.
— Tuwong tu (analog): c6 vo so gia tri
— S0 (digital): ¢6 hiru han gia tri (17 tudng)

Value Value
A A

VaNaN A P O O

a. Analog signal b. Digital signal

Th.S. Nguyén Thanh Tuin 19
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‘Bﬂg Tin hi€u sin/cos

Amplitude

A
Six periods in1s —> Frequency = 6 Hz

Peak ls

I A A A AN
AVAVAVAVAVAVA

Period = 1765
= Chuki

= Tan s6 / tan s6 goc
* Pha

= Bién do

Y

A
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‘Bﬂg Tin hiéu xung (s0)

Amplitude
A 1 s = 8 bit intervals
Bit rate = 8 bps |
< >,
1 . 0 . 1 1 . 0 0 o . 1

1 1 I I I ! Tlme
; Bit interval )

= Chu ki bit
= THc d6 bit

Th.S. Nguyén Thanh Tuin 21
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‘Bﬂg Hé thong: xtr 1y tin hiéu

u Tu’O’Ilg tu ADC Q101 s

Analogue Digital data
Z signal
N\
Analogue pressure Analogue electrical
waves through air signal along wire —— 0101101 WWwMwm
| ! » DAC
A (7===) Digital data Analogue
[ S O signal
10101010
1010101011
11110100 1101000101 The music in his
01010110 0110100101 ears is analogue
1010100101
10010110
The dota on the
10 100 10 1 player is digital
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‘ﬁ K¥ thuat hé thong (vién thong)

= Cong nghé ngay cang phat trién phuc tap khién cong viée cua
k¥ su tro nén da dang va chuyén mon hoa theo tho1 gian.
— Trudc 1900: dau 4n ca nhan, tham chi khong phai chuyén gia (Morse)
— Sau 1900: nhom, hoi, to chtrc chuyén nganh
= K¥ su hé thong # k¥ su thiét bi (mach): mitc d6 phu thudc
cong nghé
— Pit cac thiét bi voi nhau dé ching hoat dong nhu mot h¢ théng nham
dat dugc muc ti€éu chung
— Xay dung cac mo hinh toan cho nguyén 1y hoat dong cta cac hé thong
— Dung cac m6 hinh toan da xay dung dé thiét ké va danh gia hé thong

Th.S. Nguyén Thanh Tuin 23
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‘Bﬂg Anh hudng ctia cong nghé

= COng nghé (mach) sé& co thé thay doi nhiéu
trong su nghiép cua k¥ su nhung 1y thuyét (hé
thong) thudng 6n dinh mot cach hop 1.

" Theo thot glan Iy thuyét va thuc tién trong Ky
thudt truyén thong tin ngay cang lién két gan
giii = ngay cang nhiéu Iy thuyét gia tré thanh
nha kho1 nghi€p thanh cong (Viterbi va Jacob:
Qualcomm)
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1) Liét ké mot so hé thong truyén thong tin & khoang

cach

Cau hoi

Xa?

2) Liét ké mot s6 hé thong truyén thong tin & khoang

3)
4)
S)

cach

Liét |

Liét |

gan?
<& mot s6 hé thong truyén thong tin tuong tu?

<& mot s6 hé thong truyén thong tin s6?

Liét |

k€ mOt sO uu dieém cua so so vo1 tuong tu?

6) Tai sao van hoc tuong tu?

Th.S. Nguyén Thanh Tuin 25
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‘B’g 1.1 Cac khai niém

= Thong diép (chtra thong tin): twong tu hodc so.

= Tin hiéu (truyén th6ng tin): tu:0’ng tu hodc so.

- Vlen thong/ Truyén thong: truyén thong tin tu no1 nay
dén noi khac dudi dang tin hiéu k¥ thuat (phan 16n &
dang dién tu).

= Muc dich cua hé théng vién théng/truyén thong/thong
{in: ta1 tao tai dich den mot ban sao chap nhan dugc
ctia thong diép nguon.

— DPanh gi4 hé thong tuong tu: ti s6 tin hiéu trén nhiéu (SNR),
do méo dang, ...
— Panh gia hé thong so: toc do 16i bit (BER).

Th.S. Nguyén Thanh Tuin 26
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‘Bﬂg Phan loai hé thong

= Truyén thong (traditional, classical, initial) #
Hién dai (modern)

* Pon gian (simple) # Phtrc tap (complex)

= Piém-diém (point-to-point) # Quang ba
(broadcast)

= Tuong tu (analog) # SO (digital)

Th.S. Nguyén Thanh Tuan 27
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BJ Vi du hé thong thong tin twong tu

Channel (copper wire)

eardrum gae®

Th.S. Nguyén Thanh Tuin 28
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CuuDuongThanCong.com

0 =t

Can be represented by:

1 !
9] »T

1
1 0 1 O
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‘Bﬂg Cau hoi

1) Ligt ké cac thanh phan co ban ctia 1 h¢ thong
vién thong?

2) Cho biét chirc ning ciia mdi thanh phan?

3) Liét ké mot so thiét bi trong mdi thanh phan?

Th.S. Nguyén Thanh Tuin 30
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‘B’g 1.2 Cac thanh phan co ban

Communication System

I
Source of I
information ™ s
Estimate of

|

signal | message
I signal
|
- —
|
|

User of
information

Transmittad He;eived
signal signal

= Cho biét tén goi mdi thanh phan A, B, C?
= Cho biét chirc ning moi thanh phan trén?
= Liét ké 3 thiét bi & mdi thanh phan trén?

Th.S. Nguyén Thanh Tuin 31
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‘B’& Cac thanh phan co ban

weee, T4 ()
iy

or Fiber
N Y
Message Signal Signal Message
being sent Transmitted Received received
Information Transmitter Receiver S Infnr!nat.lnn
Source Destination
L 7 LY J
Y ] Y
Noise , _
Message put Signal retrieved
into a format Noise from channel
appropriate for distorts and converted
transmitting signal with into a format
over channel random appropriate for
additions the destination
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CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

g :
cg Dac tinh cac thanh phan co ban

= Khoi phat: bién doi tin hiéu (thong tin) nguon thanh
tin hi€u phat
— Piéu ché
— M3 hoa (chi dung véi hé thong so)
= Khoi thu: bién doi tin hiéu thu thanh tin hiéu (thong
tin) dich
— Giai diéu ché
— Giai ma (chi dung véi hé thong so)
= Kénh truyén: moi truong hay phuong tién sir dung dé
truyén tin hiéu

Th.S. Nguyén Thanh Tuin 33
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‘Bﬂg Cau hoi

1) Liét ké mot so thiét bi co ca khoi phat va khoi
thu (khoi1 thu phat)?
2) Tén goi tieng Anh cta khoi thu phat?

Th.S. Nguyén Thanh Tuan 34
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‘Bﬂg Phuong thirc (hudng) truyén

" Don cong (simplex): truyén mot hudéng (phat
thanh, truyén hinh)

= Song cong (full-duplex): truyén dong thoi hai
hudng (d1 dOng)

= Ban song cong (half-duplex): truyén hai hudng
nhung ta1 mot tho1 diém chi c6 mot huéng (bo

dam) /\

- 1 . -
nq_- q‘

Th.S. Nguyén Thanh Tuan 35
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‘Bﬂg Panh gia hé thong vién thong

= Chat luong tin hiéu (thong tin) dich
— SNR
— BER

= Cong suat phat

= Bang thong tin hi€u phat

" Dung lwong thong tin truyén (thoi gian truyén, toc do
truyén)

* PJ§ phurc tap (chi phi)

= Bao mat

Th.S. Nguyén Thanh Tuan 36
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‘Bﬂg 1.3 Kénh truyén

= Hitu tuyén: c6 két noi
— Cap xoan (dién thoai c6 dinh)
— Cap dong truc (truyén hinh)
— Cap quang (Internet)

= V6 tuyén: khong két noi

<Li ght Wave>

Radio wave and microwave Infrared

3 300 400 900
kHz GHz THz THz

Th.S. Nguyén Thanh Tuin 37
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‘g Cac anh hudng cua kénh truyén

Original Attenuated Amplified

= Suy hao Avﬂvﬂo‘ AA, %ﬂv‘

Point 1  Iransmission medium  pgint 2

‘ 2 { ] Transmission QUQU
medium
By — vy m o i — C
i Point 2

Point 1
Composite signal ro"o%Wd‘d\fo% W Composite signal

Point 3

" M¢éo dang

sent Components, Components, received
in phase out of phase
Transmltted Noise Received
~/
= Nhié
1€U
. =
Point 1 Transmission medium Point 2

Th.S. Nguyén Thanh Tuin 38
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‘B’g Bing thong kénh truyén

* Pham vi tan so0 cua tin hi¢u co the truyén qua.

Amplitude
>
0 h Frequency
Low-pass channel
Amplitude
-
f 5 Frequency

Band-pass channel

Th.S. Nguyén Thanh Tuin
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‘Bﬂg Chia sé kénh truyén

= Ghep kénh (multlplexmg)
— FDM % e
— TDM

* Pa truy cap (multlp e access)

— C6 dinh (fixed) SRR Y
- FDMA =, oL
- TDMA 2 ol O
- CDMA a_ . g
— Thong ké (statistical) : ALO HA

Th.S. Nguyén Thanh Tuin | 40
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‘Bﬂg 1.4 Truyén séng dién tir

= Tan so cua tin hiéu khong phu thudc kénh truyeén.
* Budc song cua tin hi¢u va toc do truyen song dién tu
va phu thudc vao kénh truyén va tan so cta tin hiéu.

<— Tir truding (B)
Pién
truBng(_E‘)

= —

Budc song (A) B o

t
y(x, t) = Acos (2?1’ (; — ff)) = Acos (2%[::: - Uf))

Th.S. Nguyén Thanh Tuin 41
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‘Bﬂg Vidu7

v’ Anh sang truyén nhanh nhat trong moi truong
chan khong vai toc do 3 x 108 m/s.

v Budce song cia anh sang do (4 x 1014 Hz) trong
khong khi 1a 0.75um, trong cap (dong truc hoac
quang) la 0.5 um.

Wavelength (nanometers)
850 1300 1550
UV Visible Infrared

= Toc do anh sang truyén trong cap 1a bao nhiéu?

Th.S. Nguyén Thanh Tuan 42
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‘B‘g Vidu 8

= Trong truyén vo tuyén truyén thang (Iine;of-sight) dé hiéu qua
yeéu cau kich thu’(’yp vat 913’/ cua anten it? nhat ‘1/ 10 budc s()ng. ,
Tinh kich thudc to1 thi€u cia anten dé truyén tin hiéu co6 tan so

a) 100 Hz

b) 100 MHz
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Bing thong va Bang tan

f(Hz) 10° 102 10* 10° 10®8 10 10 10 10'® 10'® 1020 10%% 10%
Radio |Microwave | Infrared uv X-ray Gamma ray
] ,
Visible
light "
//// \\\\\
f(Hz)10?" 10° 10® 107 108 10 10" 10" 10'2 110%™ 10'* 10'57~4Q®
| - i
Twisted pair Satellite <F|ber>
- Coax ~ |Terrestrial opies
AM FM  |microwave
Maritime radio radio o
ATV
| | | | |
MF HF VHF UHF SHF EHF THF

Band LF
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= So sanh bing thong cta cac loai cap truyén?
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Bang tan vo tuyén

* Bang tan vi ba nam trong bang tan vo tuyeén.

- £ g £ £
Wavelength E 8 g E g
avelengt - 5 e & S S
~N ~N N
T m I N N
= I pa =
Frequency N o Z & E u
B 8 g 2 2 =
Radio Infrared Visible Ultraviolet X-ray Gamma
s :’.*_‘E_:;]*.; = L_,
I t d .
N -
& o
bea— —t
¢ Microwav o >
E E T = E E N N E N g T
= = = I ¥ ¥ I I = i [G] 9
™ ] =] A7 3 3 = = 2 0] = 2
1 2 % 3 = 4 5 ) 6 3% 7 ® 8 a 9 0 10 B 1 ® 12
ELF SLF ULF VLF L MF HF ‘ VHF UHF SHF EHF e
i secicinie itckoanich ; Eatat ety
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Bang tan vo tuyén

&>

Band Range Propagation Application

VLF 3-30 KHz Ground Long-range radio navigation

Radio beacons and
navigational locators

MF 300 KHz-3 MHz Sky AM radio

Citizens band (CB),
ship/aircraft communication

Sky and VHF TV,
line-of-sight FM radio

UHF TV, cellular phones,
paging, satellite

LF 30-300 KHz Ground

HF 3-30 MHz Sky

VHF 30-300 MHz

Ul [3 300 MHz-3 GHz Line-of-sight

SHF 3-30 GHz Line-of-sight Satellite communication

EHF 30-300 GHz Line-of-sight Long-range radio navigation

Th.S. Nguyén Thanh Tuan
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BK Truyén song vo tuyén

[onosphere Ionosphere [onosphere

Ground propagation Sky propagation Line-of-sight propagation
(below 2 MHz) (2 - 30 MHz2) (above 30 MH2z)
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. ? . ?
cg Cac to chuce tieu chuan

» |nternational Telecommunication Union (ITU)

— ITU-T: International Telegraph and Telephone Consultative Committee
(CCITT)

— ITU-R: International Radio Consultative Committee (CCIR)

» International Organization for Standardization/International
Electrotechnical Commission (ISO/IEC)

= American National Standards Institute (ANSI)

» Federal Communications Commission (FCC)

= |nstitute of Electrical and Electronics Engineers (IEEE)

= Electronic Industries Association (EIA)

»= Telecommunications Industry Association (T1A)

= European Telecommunications Standards Institute (ETSI)
= Association of Radio Industries and Broadcasting (ARIB)

Th.S. Nguyén Thanh Tuin 48
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‘Bﬂg Bing tan khong can ding ky

ISM: Industrial, Scientific & Medical &
UNII: Unlicensed National Information Infrastructure

ISM III
ISM I ISM II UNII UNIII O oo
i i
B B B B B L e e s s s s m S B B R E L S
1 2 3 4 5 6
Frequency (GHz)
Band Applications Frequency Range
ISM 1 Cordless phones; 1G Wireless Cellular 902 — 928 MHz
ISM 11 Wi-Fi; Bluetooth; ZigBee; Microwave ovens 2.4 —2.4835 GHz
ISM 111 Cordless phones; Wireless PBX 5.725 -5.85 GHz
UNII I Wi-Fi 802.11a/n 5.15-5.25 GHz
UNII 11 Short-range indoor; Campus applications 5.25-5.35GHz
UNII 11 Long-range outdoor; Point-to-Point links 5.725 -5.875 GHz
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» 1.5 Cac linh vyc nghién ciru
&2 tai BO mon Vién thﬁng
= KV thuat hé
thong vién

thong

= Mang thong
tin dir licu

= KV thuat si€u
cao tan

= Xu ly tin hiéu

Th.S. Nguyén Thanh Tuan 50
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”
<D

Phan tich, thiét ké, khai thac, van hanh thiét bi va

hé thong vién thong.
He¢ t
He t
He¢ t!
H¢ t!

K§ thuat hé thong vién thong

hong thong tin di dong

s Internet

. Fiber

hong thong tin quang

hong truyén hinh so

Small Cell

Sp & Optical Line Terminal (OLT)

X ANATOT <z
hong thong tin vé tinh ¥ 22 ¢
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BK Mang thong tin dir l1€u

Phan tich, thiét ké va tmg dung mang thong tin

dir liéu.
* Mang LAN, WAN
= Mang cam bién
= Kétndi van vat IoT
PR T VR L |
" ._INTERNETon @'

i THINGS =

‘,Q’ Q.(\m

wong sat, duong

Th.S. Nguyén Thanh Tuan
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Thanh pho
Thong minh

ERETTS
Théng minh
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gy o ar e )
‘Bg Ky thuat si€u cao tan

Nghién ctru, thi€t k€ mach RF, cao tan, antenna, radars
= Mach tich hgp cao tan -

14 \ !
* Mach va h¢ thong cao tan o et "

" Antenna va truyén song

Radar
Systems

MIXER

BPF

BPF

Frequency T/R Switch
Synthesizer or
PLL Duplexer

Communications
Engineering

e e > >
Antenna

BaseBand IC Microwave Transceiver
Field of Microwave Engineering and Integrated Circuits
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cg XU 1y tin hi¢u

-

Phat trién céc g1ai thuat xur 1y tin hi€u, phan tich, nhan
dang va img dung.
= Anh/Video

" Ti€ng no1

* Tin hi¢u thong tin

* Tin hiéu y sinh

Contrast

N
%
o
X

"l
<

g\ S

&

Deep learning
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Nhan dang doi trong va nguol
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» Hé thong
e quan ly thong minh nguon nuoc

= Cam bién: nhiét dé,
muc nudce, do pH,
ORP, do duc

= Mang mesh vé tuyén

= Phan mém trung tdm
thu thap dir li€u va
diéu khién thiét b
qua mang.
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‘@J Hé thong eHealth

= Thu thap: nhip tim, SPO2, huyét 4p, than nhiét
= Mang mesh vé tuyén

= Canh bao khi c6 dau hiéu bat thuong.

= Phan mém thu thip va canh bao qua Internet.

- & eHealthSys - HOMC Uni of Technology
| Requests | Legend | Log | Infor |

; g Motes
i (O oronicast o specific mote selected

Choose the motes displayed in the chart LS N e
= . - e o O
Dispay fostogt _______~] W 5 = |
AddSelected | AddAN || clear |

Request Mode — - Sleep Mode. Boot ‘
Stee “ Boot Selected
wwww ¥ Wake Up 1[ ‘Boot Network
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‘Bﬂg Hé thong chicu sang thong minh

LED Driver with RF Controller

= Thiét ké LED driver dén
250W

* Thuc hién mang mesh vo
tuyén 6LoWPAN/IPv6

= M3 hoa bao mat

* Churc nang: on/off, dimming
LED, do dong, ap, cong SuAt.

= Piéu khién qua web, thiét bi
di dong.
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N, 3 2
cg Két hgp nhi€u cong nghe¢ tién ti€én

Short-l!ange Radar SLCLLE

Emergency Bm

Pedestrian Detectiont ;

Ultra Sound
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”
<D

Khai thac, van hanh V,él thiét ké mang vién thong,
mang may tinh, h¢ thong thong tin di dong

Van hanh va thiét ke h¢ thong va thict bi siéu cao
tan, linh vuc phat thanh truyén hinh

Phan tich thiét ké vi mach sb, vi mach twong tu
Thict ke h¢ thong nhung, thiét ké mang cam bién va
[oT (thanh ph6 thong minh, nha thong minh, y té
thong minh)

Xir 1y tin hiéu va phat trién cac tng dung

Th.S. Nguyén Thanh Tuin
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‘g Cong ty va tap doan tuyén dung

RENESAS % Uniquify’

G 1Aeas Zsilicow
eSilicone

& B H \ ‘
© .nvg‘ggnfe @ \RICENT 2= " et LA NOKILIA
ERICSSON HUAWEI

MICRrROCHIP
SONY
SIEMENS FUTITSU NI = -
- : cisco. e e
intel Networks :
hTc JunkPer awce.
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@ Tap doan VNPT

P VNPTAIT

TUYEN DUNG
Thu nhép Ién dén

700 triéu/nam

VI TRI TUYEN DUNG

3

hiyo--m

-
A N Ny NG

-

Y ,}'

Lap trinh vién: Java, .NET, PHP, 10S, Android...
Al Engineer/Al Researcher
Data Engineer

Blockchain Engineer
Tester

QA

BA

Quan tri hé théng

Quan tri co sd dir liéu DBA

CHINH SACH DAI NGO

Phu cdp an trua 730k/thang

Phu cdp doc hai 250k/thang

Thuéng cac ngay: ngay |é, ngay thanh 1ap cong ty,
sinh nhét sinh vién

Tham gla cac chuong trinh dao
tao chuyén mon

Cac chimg chi quécté
Pao tao Tiéng Anh
Ché& do du lich dinh ky hang ndm

Kham stic khée dinh ky 1 14n/nam
va hudng kham chira bénh BHYT tal Bénh vién Buu dién
cac khu vuc Ha Noi, H6 Chf Minh, Hal Phong

() tuyendung@vnptvn (O +84(0):
& http://vnptit.vn/ © httpsy,
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Tap doan Viettel

& C @ @ viettelrd.com.vn/dinh-huong-nghe-nghiep-1 e« @ ¢ | Q vien nghien cuu viettel = vy Iin® @

i Trang chil V& Viettel R&D v Tin tifc v Co hoi nghe nghiép v tenhe Q R v

Trang chu / Dinh hudng nghé nghiép

CONG NGHE THONG TIN DTVT/ ANG TEN / CAO TAN TOAN/ TRi TUE NHAN TAO

Ky sur Thiét ké phan mém Ky sur Phan mém nhting Ky sur Toan dong luc hoc

Ky sur Phan tich hé thong Ky su FPGA Ky su Nghién ctu thuét toan
Ky sur Kiém dinh phan mém (Tester) Ky sur Antenna Ky su X(r ly anh

Ky sur Phan mém nhiing Ky sur Cao tan

Ky sur Xt ly anh Ky sur Thiét ké phan cling

Ky sur X ly anh
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% Tap doan Bosch

2 ~F
) BOSCH >anxut
Vdi cac giai phap Cong nghigp 4.0 cla ching toi giup két ndi san xuat,

Sang tao vi cudc song ching t&i t&i uu hoa cac quy trinh san xuat va hiu can. Ching toi phat
trién cac giai phap gilp may moc giao tiép véi nhau va nhd do day nhanh
san xuat va cai thién an toan. Bang cach thu thap, hién thi va phan tich
cac di lidu vé& may moc, qua trinh va cam bién, ban co thé giup ching toi
tao ra mot thé gidi cac cd hdi hoan toan mdi cho cac cong ty.

Internet Van Vat

https://www.bosch.com.vn/careers/fields-of-work/

Internet Van Vat cung cap v6 s6 kha nang mdi va anh hudng ldn dén hau
hét moi linh vuc trong cudc song cua ching ta—vi du vé di dong, nang
luong, san xuat, nong nghiép, y té, nha clfa va xay dung. Do la ly do tai
sao, tai Bosch, gan nhu moi vi tri thit hai lién quan dén phan mém va cach
chiing ta co thé cai tién va phat trién hon nifa.

Ban co thé tham gia cling chiing tdi trong viéc cai tién Internet Van vat,

lam cho san pham thong minh hon va thiét lp cac cong nghé hoan toan
mai.

Tim viec
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‘B’g Tém tit

= Hé thong vién thong 1a gi?

= Muc dich cta hé thong vién thong?

= Cac thanh phan co ban ctia hé thong vién thong?

= Phan loai va thong s6 danh gia hé thong vién thong?

= Uu nhuogc diém cua hé thong thong tin tuwong tu va hé
thong thong tin s6?

= Phan loai va cac anh hudng cua kénh truyén?

= Uu nhuge diém ciia kénh truyén hitu tuyén va vo
tuyén?

» Cac dac tinh co ban cua song dién tir?
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‘Bﬂg Y nghia str dung céc thuat ngit?

» KV thuat / Cong ngh¢

= Hé thong / Mang

* Thong tin / Dit li¢u / Tin higu / Truyén thong /
Vién thong

= Engineering / Technique / Technology

= System / Network

= Information / Data / Signal /
Communication(s) / Telecommunication(s)
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‘Bﬂg Bai tap 1

< Tim phan thwe, phan ao, bién do va goc pha (theo rad va dd) trong

cac trvong hop sau: Thue | Ao | Bién | Pha | Pha
1) -1@ dp | (rad) | (d9)
1)

2) —2@i

3) -1@ - 2@i 2)
4) -1@ +2@i 3)
5 1@ -2@i 4)
6) 1/(1@ -2@1i) 5)
7) (1@ -2@i) 6)
8) (1l@-2@i)"2 7)

9) (1@ -2@i) + /(1@ — 2@i) 9
10) (1@ - 2@)).(-1@ — 2@i) 9)
11) (1@ - 2@)/(-1@ — 2@i) 10)
12) (1@ - 2@)/(1@ + 2@i) 1)

12)
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‘Bﬂg Bai tap 2

< Tim phan thwe, phan ao, bién do va goc pha (theo rad va dd) trong

cac trvong hop sau: Thye | Ao | Bien | Pha | Pha
1) 1@e/(in) @ | a0y | (@)
1)

2) 1@eNin/2)

3) 1@eN(-in/2) 2)
4) —1@eNin/4) 3)
5) 1@e’(in/2) + 1@eN(in/4) 2
6) 1@/e’(in/d) 5)

7) 1@eNin/d) | 1@e™(—in/4) 6)
8) 1@e(in/4) + 1@eN—in/4) 7)
9) 1@e(in/d) — 1@e™(—in/4) 8)

10) 1 + 1@e”\(in/2) 9)
11) 1 - 1@e’\(in/2) 10)
12) (1@ — 2@i). e”\(in/4) 11)

12)
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‘B‘g Bai tap 3

cos(t) dt : f cos(t) dt ; ffﬂ cos(t) dt

2) fn sin(t) dt ; fo sin(t + g) dt ; f;m sin (t — %) dt
3) f02n cos(2t) dt ; fgm cos(3t) dt; f;n cos(t/2) dt

4) fOO'S cos(2mt) dt ; fol sin(rt) dt ; ff cos(mt/2) dt

5) f025 cos(2mt) dt ; f3 sin(nt) dt ; f_33 cos(mt/2) dt

6) fo 2 cos(2mt) dt - f > sin(mt) dt : f_sl cos(mt/2) dt

0.25
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”
<D

a)
b)

)

d)
)
f)

9)
h)

Tim H(f=14.@)

Tim f d¢ HH)=7.@

Xac dinh biéu thirc va v&
G(f) sao cho
H(f).G(H)=1.@

Tim G(f=15)

Tim f dé G()=0.1

Xac dinh biéu thirc va v&
P(f) sao cho
H(f+P(f=1@

Tim P(f=14.@)

Tim f dé P(H=7.@

9

Bai tap 4

Th.S. Nguyén Thanh Tuin
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‘Bﬂg Baitap 5

= Tim hiéu tiéu sir cia cac nhan vat noi tiéng
trong bang 11t ké: nam sinh (mat), quodc tich,
linh vuc hoat dong, cong trinh dong goép no1
bat kem tho1 gian, ...

= Thuc hién théng ké dé rat ra cac nhan xét.

= B6 sung cac nhan vat ndi tiéng khac co dong
gop lién quan k¥ thuat h¢ thong vién thong.

Th.S. Nguyén Thanh Tuin
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Jean Baptiste
Joseph Fourier

Leonhard Euler

Charles Hermite

Antoine Parseval

Lord Rayleigh,
John William
Strutt

Carl Friedrich
Gauss

David Hilbert

Friedrich
Wilhelm Bessel

John Renshaw
Carson

Edwin Howard
Armstrong

Norbert Wiener

Arthur Charles
Clarke

John Peter
Costas

Harold Nyquist

Claude Shannon

Ralph Vinton
Lyon Hartley

Samuel Finley
Breese Morse

Alfred Lewis
Vail

Andrew J.
Viterbi

Frank Gray

Richard
Hamming

Irving Stoy Reed

Gustave
Solomon

Marcel Jules
Edouard Golay

Emile Baudot

Johann Philipp
Reis

James Maxwell

Michael Faraday

William Thomson

Hans Christian
Oersted

Nikola Tesla

Werner von Siemens

Andre Marie Ampere

Alessandro Volta

Georg Simon Ohm

Joseph Henry

Heinrich Hertz

Wilhelm Eduard
Weber

Alexander Graham
Bell
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Pierre Simon
Laplace

Gottfried Wilhelm
Leibniz

Augustin-Louis
Cauchy

Euclid of
Alexandria

Andrei
Andreyevich
Markov

Lee de Forest

Hermann Schwarz

Oliver Heaviside

Gustav Robert
Kirchhoff

John Bertrand
Johnson

Max Planck

Jules Henri
Poincare

Ludwig
Boltzmann

Thomas Edision

Guglielmo Marconi

Reginald Fessenden

Vinton Gray Cerf

John Burnette
MacChesney

Theodore Harold
Maiman

Alexander
Stepanovich Popov

Charles Francis
Jenkins

Lawrence Gilman
Roberts

John Ambrose
Fleming

Harold Stephen Black

Baron Pavel L'vovitch
Schilling

Almon Brown
Strowger
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Bai tap 5 (tt)

Siavash
Alamouti

Philo Taylor
Farnsworth

John Logie
Baird

John Cioffi
William

Fothergill
Cooke

Charles
Wheatstone

Claude Berrou

David Sarnoff

Alain Glavieux

Punya
Thitimajshima

Bob Metcalfe

Hedy Lamarr

Cyrus West
Field

David Reeves
Boggs

Alec Reeves

John Robinson
Pierce

Oliver Joseph
Lodge

Aleksandr
Yakovlevich
Khinchin

Leonard
Kleinrock

John Bardeen

Charles Kuen
Kao

George
Hockman

Walter Brattain

Jack Kilby
Robert Gray
Gallagher

William
Shockley
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Rudolf Kuhnold

Reverend Thomas
Bayes

Carl August von
Steinheil

John Stone Stone

Hendrik Cornelis
Anthony Van
Duuren

Mihajlo Idvorski
Pupin

Allen Balcom
DuMont

George Ashley
Campbell

Francis Ronalds
Vladimir Zworykin

Kenjiro Takayanagi

Karl Ferdinand
Braun

Paul Baran
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