L a4

e __ T_T CA;PUCCIIN

; : = A EBOOK
N i COT DIEN CAO , [T, THANG MAY B
— = P AEy A\’ TANTOANGEP 8
— % NHAT THE GIdI 0l - oo N
CAQ 370 M THANG BO |
rﬁﬂuTNEuﬂ{?r%HBég TG|_|| il & TﬁLl HGﬂH EUiLI TIEN “’:‘u:"l-
1uua|-|ﬁsmmm-| {IHE T.-'i".f_'l Hﬁf‘-’l 14620 +:.'- rom gl

-."'. m‘.‘i KHOAN qu.- TAD n DE KHIEN CHUNG €O TINH

fa

'I..u SAU NHAT THE GI6I NGUY HON, TROLY 50 aUdC

w 2 LAP TRINH DE THEM VAD :
SAU 12,3 KM & :-u-luﬁ.HG HEUHE TRDNG mu THDELS =

MAY LASER CO THE DO KHDANG EM:H -
e — ) TU TRAI BAT TGI MAT TRANG VI
B0 SAl LECH CHI VAI CENTIMET

TEGHNOLOGY

MOT SO CAN TRUC CHUYEN

«I DUNGE CO THE NANG TAITRONG
‘ﬁf TUONG BUONG KHOI LUONG &
CUA 400 CON VOI &

HIEU HET VE COHG HGHE

F'F NAM CHAM BIEN TRONG
o MAY QUET MRI SINH RA TU

CHIEC LD VI TRUONG MANH HON

SONG THUONG .
TAl bAU Tien  %0.000 LAN TU TRUUONG

caoToi1,7M CUA TRAI DAT

Tia ¥ dich

i 110K AN
BEd AR ndcai Bedish



DK

HOW
TEGHNOLOGY

HIEU HET VE CONG NGHE

Tiéu Vi dich

AN
PhANAm mEown mtoa




yevkindlevietnam.com

1 um
House

Original Title: How Technology Works

Copyright © Dorling Kindersley Limited, 2019
A Penguin Random House Company

Ban quyén ban tiéng Viét © Cong ty Van hoa & Truyén thong Nha Nam.

Bin quyén tic phdm d4 duge bio hé. Mei hinh thitc xuit ban, sac chyp, phan phéi

dudi dang in an hodc van ban dign ti, dic biét 1a viéc phét tan trén mang Internet

ma khong cé sy cho phép bing van ban ciia Nha xust bin 14 vi pham phap luat va

lam tén hai dén quyén lgi cvia nha xust ban va tic gid. Khong ing he, khuyén khich
nhing hanh vi vi pham bén quyén. Chi mua ban bin in hgp phap.

For the curious
www.dle.com

HOW TECHNOLOGY WORKS - HIEU HET VE CONG NGHE

Chiu trach nhiem xudt bin: Gidm dbc - Tdng bign tap PHAM TRAM LOMNG
Bien tap: Hoang Thi BMal Anh | Blén tap vien WNha Mam: Thanh Hua
Thigt ke ba, trinh bay; Kim Oanh | S0a bdn in: Pham Thay

COMG TY TNHH MOT THANH VIEN NHA XUAT BAN THE GI'I

48 Tran Hung Blao, Hoan Klfm, Ha Mo | Béen thoai: 024, 38253841 | Fae: 024, 38249578
Chi nhanh tai thanh pha HS Chi Minh: 56 7 Mapuydn Thi Minh Khal, Quan 1, TP He Chi Minh
EMen thoal: 028, 38220102
Email: marketing@thegioipublishersom | Website: www.thegioipublishersyn

CONG TY VAN HOA VA TRUYEN THONG NHA NAM:

27 B0 Quang. Trung Hoa, Cau Gily, Ha Mai | Béen thoai: 024 35148875 | Fax: 024 35146965
Webzite: wenwnhanamyn
Email: info@nhanaman | http/ferww. facebook com/mhanampublishing
Chi nhanh tai TP Ha Chi Minkh:
185 Hoa Lan, Phutng 2, quan Pho Nhuan, Thanh pha He Chi Minh
Bien thoal: 028 38479853 | Fax: 028 38443034 | Email kinhdoanheg@nhananmsm

I 2000 cusing kb 19,502 3em tad Cong ty THHH Thuong mai in bao b1 Tuwdn Bing BCM Thach That Ouwde Oad, TT, Cusde Oad,
hiipn Chsde Cai, TF. Ha Mod) Can o trénced dang kv st bin: $19-2022C0BIPHADS-TITHG, va quyet dink ot bin 58 3577
CHEFThi ok M sest bin The Gidi ngay 200042022 Ma [SEN: $78-504-345-935-7. In xong va nop luu chidu ndm 2022

MILIC B



CONG NGHE

Cong sudt va nang lugng

Kim loai

Ngudn nudc

Loc ddu

May phat dién
Mo to

Nha may dién
Truyén tai dién
bién hat nhan
bién gio

Thuy dien

va dién dia nhiét
Pién mat troi
va dién sinh hoc
Pin

Pin nhién liéu

S SRR o

E8E B

~ CONG NGHE
VAN TAI

Vat lieu composite
T che

Céng nghé nano
Cong nghe in 3D
Céng vom va mai vom

Khoan

May van chuyén dat
Ciu

Buong him

Nha choc troi

BRI 8BEEV B

88




CONG NGHE B CONGNGHE
'DAN DUNG B VI TINH

Tien ich gia dinh

Heé théng sudi

Lo viséng

Sieéu dién

va 1o nudng banh mi
May ria bat

Biéu hoa, ti lanh
May hut bui




CONG NGE
THUC PHAM

VA NONG NGHIEP

CONG NGHE
Y HOC

~ CONGNGHE
~ VIEN THONG

Tin hiéu vo tuyén
Bbai

Tivi

Vétinh
Binh vi vé tinh
‘Mang Internet
Wi-Fi
Thiét bj di dong

May tao nhip tim

May chup X-quang

May chup cong huéng ti
Phau thuat néi soi

Chi gia

Cdy ghép nao

Xét nghiém gien

Thu tinh nhan tao

CHI MUC
LOICAM ON

BB S B8R EERERE







yevkindlevietnam.com

CONG NGHE
NANG LUONG



yeukindlevietnam.com

Cong suat

va

nang luong

Nang lugng khéi sinh moi tha

-t xung dién nhé nhat téi

mot vu nd l6n. Nang lugng dugce do bang don vi joule (J).
Céng suit 1a ti 1& nang lugng hitu ich duge chuyén tit dang

nay sang dang khac.

Tinh cong suit

Cong sudt duoce tinh bang cach 14y
nang lugng chuyén déi chia cho
khodng thai gian chuyén doi. Trong
mdt khodng thai gian, cang nhidu
nang luong chuyén ddi hay mot
lugng nang lugng xac dinh chuyén
déi cang nhanh thi cong sudt cang

lan. Vay nén mot may sudi dien cong

sudt 1.800W trong mot giay co thé
chuyén ddi nhiét nang nhiéu gdp ba
lAn may sudi cong sudt 400 W,

San xuat va sir dung nang lugng

MO MEN XOAN
LA Gi?

Mé men xoan la mot phép
do dé 1én lyc xoay hoac
x0én duoc tao ra. Né .'
-\ thuéng dugc ding dé md |
ta "cong suat kéo” cua
doéng co.

Cach ching ta dinh nghia va do céng sudt thy thudc vao ddi tugng hay tac
vy thue hign. ©48i wai vai ddi tuong, "cong sudt” 1d mic nang luong dugc san
xudt, trong khi vai nhigu déi tugng khac 1ai 1 mic nang lugng tigu thy.

Mha may dién hat nhan; 1.000 MW
Gidng tudc bin gid, cobng sust cda
mdt nha may dién hat nhan dugc

tinh bang lugng san lugng dién san
xudt ra khi chay & mic téi da.

Tudc bin gio: 3,5 MW
Mot tudce bin gid ngoai khaol dién
hinh cé thé san xudt 3.5 WM dign
m&i ndm - dd cung cép cho 1.000
he gia dinh.

= .r__ T —— b= — — —t

r = y = 3 : _._-.. B

Lo visdng: 1.000 W

Céac 1& vi séng dugc do bang cbng
sudt tidgu thy (vl dy 1.000 W) hoadc
nang lugng tiéu thy met nam (mac
dién hinh |4 82 KWh).

- watt cang cao, cong sust cang lon.

v hat nguyén tir

| Kilowatt gia (kWh)

| 1kWh bang 1.000 W dang trong

| 60 phat, hay 3,6 trigéu joule. Lugng
| digén mdi gia dinh s dyng thudng
| duge do va tinh bang kwh.

Ma luc (hp)

Céng sust ddng co & td thudng
dugc do bang ma luc (hp) hé mét,
1hp = 7355 W. Cong sudt cdt may
{bhp) hidu don gidn 13 cong sudt
dong co c6 tinh dén nang lugng
hao hyt do ma sat.

‘Céng sust duge do theo nhidu cach val

diing cho nhidu d8i tugng khéc nhau
nhu dong co, thist bj va con ngudi.

Watt (W)

Mot watt baing 1 joule cdng thuc
hgln hoac 1joule nang lugng chuyén
&l mdi giay. Mc chuyén a1 dién
nang cla mot béng soi dét sang
quang n&ng dugc do bang watt. S48

Kilowatt (kW) va Megawatt (MW) |

1kW =1.000 W va |a don vj do hiu
dyng cho cac ddng co va thiét bi
dign cf Ion. 1 MW =1.000.000 W.
Chi nhimg cb may khdng I& mdi tao
ra cong sudt o MW nhu nha may
dign, tAu san bay, may gia tdc hat
siéu ldn dang trong thi nghiém vat

Siéu xe dong co xang: 1.479 hp
Ma lyc dinh cla mat chide xe l&
cang susdt dau ra lon nhat, Mot s6
si¢u xe, nhu Bugatti Chiron, cé thé
dat 1én 1.479 hp.

TiviLED: 60 W
D mdt ti vi LED cd cdng sudt (moc didén
hinh 13 60 W) thap hon nhigu 50 wéi mt

Ity vi sédnig nhiumg luong didn tidu thy hang

nam la gan tuong duong (khoang 54
kWh), do duge sirdung nhidu hon hin,

O té dién: 147 hp

Hau hét cac & td dign c6 cong sudt
thép hon nhigu so vdi & td dong co

wang, nhung cac ddng oo dign lai
sinh ra md men xoan [on hon khi &
trang thai tinh va chay cham.
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Cong sult va m‘u‘g I'-‘I:I"E'

Chuyén d6i nang lugng  NANG LUONG

Theo dinh luat bdo toan nang lugng, nang lugng khong the tu sinh ra hay Hﬂﬂ' PHI
mat di. Tuy nhign no co thé chuyén i dang nay sang dang khac. Bien la May mac ludn hao phi mot ti

mot ngudn nang luong dac bigt dang gia bai no oo the duce chuyén hoa I:: T%"&% E”Eh:ﬁ%ﬂ;g; Eﬂ%’g
thanh nang luong 4m thanh (Am nang), stic néng (nhiét nang), anh sang p?m‘an dién nang thanh anh
(nang luong buc xa) va chuyén dong trong dong co (déng nang). sang, con mét phan bj hao
phi do sinh nhiét. B3 dién bj
hu hai hodc s dung khong
dang ché da, nhu td lanh cé
gioang cao su bao quanh
phan ria phia trong canh cua
b hd khign hoi lanh thoat ra
larm hao phi thém nhigu nang
lugmig hon nia.

Giodng hd

e
..q_}

|

'Hei lgnh
thedt ra
ngodi

Nang lugng chuyén déi trong mot
tam quang dién mat troi

Mat tdm quang didén mét trdi chida
nhigu day pin nang lugng mat trdi (xem
tr. 30). Pin mat trai chuyeén doi nang
lugng buc xa trong anh sang mat trdi
thanh dién nang dudi dang mt ddng
chay cac hat electron.

NANG LUONG e msn HEHG
BUCXA ripM QUANG DIEN

C'.a-:: loai nhién lléu hoa thach
-'| |I'-':'|1I Cl NEL J:, in goc ti ph Ijl hoa th O " a. TRUNG GU&C

MY

40%
KHi NHA KiNH
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1 LAy nudc

Nude chay qua hang loat
cdc mang loc 34 loc ra ¢, cac
sinh vat khac va nhong manh ug
viyn nhiu san, rac, 14, ngan khéng  DAU VA
cho chuing lot vao hé thdng xir |y

nuge. Thesh trgn
Quy trinh xd 1y nudc Gy Rl
Mude ngot dugce 14y ti nhidu nguén khac nhau nhu

song, hé, va cac mach nuoce ngdm (ting d4 tu nudc) dé
vao bé chua, O nhiéu ving thigu nude ngot nghiem

trong, cac nha may X 1y nude bign loai bé mudi. Du 2 Bongty 3 Kétbéng

§ Mude duge Cac canh khudy quay cham
ldy ti ngudn nao, nuoc déu due lam sach déloaibd  khygy tron ratnhanh  cham Iam cac phan t ket khéi, Goi
cdc vi sinh vat, mét 548 loai trong do co thé gay benh. v mot chat lam 12 ké&t bong, thanh nhimg khéi chg:;

Qua trinh nuoc cang loai bo cac hoa chdt gay haiva ~ 9éngtunhuamoni  Ién han. Nhing khéi chat nay, cing
cac mii vi khong mong mudn dé nuoc du tieu chudn ﬁ?ﬁ mﬂﬁgﬂg ﬁﬂ :ﬁhﬁ%n;;ﬁ; i‘%‘ﬂ;@'},”g,‘,‘;if,’;’g
dung duge. O méi cong doan, nuoc déu duoe kiém soat  vacham va ty lai véi  nuéc sach hon sé chay sang bé khac

chét lugng. nhau. tigp tiyc cong doan x Iy,

Vi khudn bién 481

Vi khudn hi niterat thanh khi ni
- SANG CHATTHAL  thy phosphor e i
AL & ONG cONG
Nudc may cong cong duoc ERERETNNT D —

cho thém flour nhidm bd sung
khodng chdt cho phan men

rang mat di do bisau. Tuy nhien | 30 1v nudce thai
nhing ngudi phan ddi cho rang ¥ 3 5
rang tré nho tiép xac vei qua | Nuac thai tit cac ho gia dinh va co

nhigu flour ¢ thé bi "rd" (nhimg | S0 san xudt chay vao cac 6ng din
vét [om nhd hodc nhimg ranh | nudc thadi va ranh xa dé vé cac 8ng
trén men rang) va xin mau. cdng ngdm cong cong. Nudc duge
dan vé cadc nha may xU ly nham loai

b & iy SEY TR =
b g '.'-.: ] ' ; = ! |
bd nhing vat thé lon va duge xuly
theo nhiéu phuong phap dé giam '
thiéu sut hinh thanh ctia phosphor
: ok Xir ly bude diu
va nito, ddng thai loal bé didu mo, 1 Chat rén, nhu phan ngudi, l4ng &

hat chat thai ran va cicvisinh vat g4y bé ldng va duoc hit di, Mot tdm gat
co hai. sﬁ E?at di dau va vang ndi trén b mat
thung.
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844 TRI EU NGUOI KHONG - [EEL

PUOQC DUNG NUOC UONG SACH 7 Cacmaybom . H NUGC SACH
cong sudt lon dua nudc

Ging cipmoie - == l&n cAc thing chim trén
: cao hoac cac bé chia

co nap day. MGt tram

borm 58 bom nudc thi

: _I - I’ : céac tram cép nudc, tai
dd cac bom khac dua

ALEE b chis ngul H‘l‘. g
ding véi téc dd chay | ﬁ :
L‘_ﬁ i_ﬂfl‘lh. J *

.'_.-*- T -.._-Hw-?."-""‘

5 W "|'5-"‘~'j_‘="
g 1.‘? Fon g
F E_l -ffx'ﬁﬁ:ﬁ__;—'i{?? =t -
R Y - 6 Khtr triang
s . bang chlor
Nudic da loc chay vao
. mét thing chia dé
g 5 Loc khir tring bang chior.
Mudc chay tir tir qua cac Chlor pha v cac té
l&p vt ligu khac nhau - thudng | bao cla vi sinh vat gay
|4 than anth racite, cat va sbi - ra nhigu benh lay lan | I
nham loai bd cac phan tirchdt | gqua ngudn nude, ngan
bén cbn sét lai. Ba lop nay dugc | ching sinh 5.5.-.
v sinh bang quy trinh thaurda
ngugc - bom nudc sach ngugc
qua cac ldp lgc va ra ngoai gua

Chao

Lang can

Mude chéy vao bé 1an
can thang qua mot gidéng
nudc va nam & day nhidu gid dé
cac bong két va hat min két tia
va chim xudng day. O dé cac
ludi quay nag, cdn goi la cai cao,
s& gat can bén chuyén téi chd
khac dé xir ly.

mat ranh xa.
Xirly budc ba
o 3 X0M budchal 4 Buscnaygomnhivucong  pEeF pE A E Aoy
i;lﬁ'-;jﬁ'{i MNudc duge bom vao cac doan gbm dua nudc vao bé lang r
!LLE:-I:E_ b’é chta lon l“l]ﬂh 'L‘-hl:l ﬂhat cac cuﬁi {:l:.ng ﬂ‘é Iﬂ": ra cac hﬂt va
0 | Jﬁ"'ﬂ-m”"f Khong khi dugc bom  chat bdn. Mhidu nha may X Iy
. |vaotrong nuoc dé gitip vikhusn e thai cang khir tring nude
Hotis Jnhuphédvohodc  ping héa chét hodc tia cuc tim "
e Scchatcdnednsot e khi g6 nude trd lai ngudn &c CUN
e NUoC il = s nudc ty nhién, g NUOC CUNG
v = LA Gi?
— Chalt rdn duge siy
t léng quay khé va ding lim |
trérvl bl ling S ph“ﬁﬂhém Mudc CI:I'TI:@ la nudc ty
nhién co chira nhigu calei
- va magnesi tir da bj an
THUNG CHUTA
3 mon nén kho tao bot vai
xa phong.

2 Xuly can
Mude da rat ra dugc bom ngugc lai
bé lang, Mot canh gat bdn guay chiam
cham trong thing chia hinh phéu lam
ldng can ban xudng day bé, can dugc

thu lai va lamm khd.
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May phat dién

i Bién ap (V) E"Efn ip Efﬂ
May phat dién hoat dong nhé nguyén ly cimng ., T o
dién tu. Mot cudn day quay gitta hai cuc mot nam LN 4
cham sinh ra dong dién cam tng chay qua day ro7 ;. 3 | Thei gian
ddn quanh mot mach dién kin. il -.[ I. -.[ ]_ (gidy)
i . \ / \ 0,04
Dong dién mot chiéu va dong dién w k-
xoay chiéu ot
May phat dien tao ra dong dién xoay chiéu (AC) hoacdong 971 piananac
dien mét chidu (DC). Dong dign mat chigu chay theo mot bidn déi
hudng trong mét mach dign kin va dugc tao ra bdi cac pin So sanh hai déng dién ——
dién hoac pin nang luong mat trai. Dong dién xoay chiéu EC co dién ap (higu dién the) \CHU THICH |
: : g : ndinh cdn dién ap cua AC bign |

dai :g?jng nhidu ldn trong rr;::nt giay. Déng xoay chEEu cling thisn khi dong disn d&i huéng. AC
cot duge NAng 4p rat cao hoac ha_ap rdt thap bdi cac D& truydn tai cong mét nang —_ pe
may bién &p nén co thé truyén tdi di xa hitu qud, do do lugng trong clng mat khoang

; : - ; th&i gian, dién &p cla AC can —
digén xoay chifu la ngudn dién chinh cua chuing ta. A T ot Hon G D,
May phat dién AC
Mot may phat dien AC cing duoc goi 14 may dao dién. Khung day quay ca no duge
ndi vai mdt mach dign ngoai thong qua cac vong tigp dien va chdi than. Cac chéi
than tiép xtc lien tuc véi mach dién du ra, din dién giga vong tiép dien dang quay
va cac day dan gan of dinh vai chdi. Dang digén cAm ung trong may phat dien AC
ddi huong hai 1dn méi khi khung day hoan thanh vong quay 340 do.

Huimg déng dién Khung diy 48 quay

1Bodé

Chéi than tifp xic véi
ving tiép dién xoay
Béng dén séng

Mach dijn diu

Khung diy ra bén ngoai

Cie dimg sire tr . —
Vong tifp dién xoay b ‘j'"
eiing véi khung diy @ € Tay quaiziﬂ qu;z 4® e
Tay quay trye gilt | SUAIED Hurémg ciia
e St e e
71 Khung day bit diu quay ‘2 Hudng déng dign thay déi
= Tryc quay cia may phat dién AC thye nghigém = Khi khung day quay hét nira véng tigp (180 dd) qua

nay quay nhé mat luc co hoe tao ra boi tay quay. Trye  tdr trudng, nhimg diém ban dau hudng |&n trén gid quay
nay guay khung day trong mot tr trudng tao ra bdi hai  xudng dudi; vi tri tuong déi clia khung day so vdi hai cyc
ciic clia mot nam cham vinh cinu. Khi khung day cat Mam-Bac cla tir trudng thay déi; cyc tir cla nd thay déi,
qua tir trudng, mét déng dién chay theo mét hudng va chieu cla dong dign cam (ng dao nguge, Déng dién
dugce sinh ra nhd cam ung, dat dinh khi khung day nam  dao chidu ol mdi nia véng quay, chay qua vang tiép
theo phuong ngang qua tlr trudng. dién va chdi than ra mach dign dau ra bén ngoai.
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May phat dién xe dap Trye truybn
{(dynamo) tao ra dign déng xoay —
\ }

cép cho mét béng dén TAN SO CUA

nh& chuyén dong quay L8 faia xoay \ DONG PIEN
. : : num xoay cia
cUa Mot nGm tEP XUC  may phit \ XOAY CHIEU LA GI?

v |6p xe dang xoay
trén. NMOMm  quay  lam
xoay mot truc truyvén
ddng gan vai mat nam
cham vinh ciu. Khi
nam cham nay guay, to Mam chim
trudng cla nd thay déi, vinh cin
sinh ra mat déng dien  Déng dign xoay

Né cho biét AC d6i hudng

thudng xuyén nhu thé nao,
va dugc do bang don vj héc
(Hz). Mét Hz 13 mot lan déi

hudng moi giay. Dién dugc
taoracotans6 BOHz o My

cam Ung trong cuon day  chidu fgg;' o . va thuéng c6 tan s6 50 Hz
ﬁ:.l;lyr;ahrgtcham dién cla Dong di traln & chau Au.
i t&i béng dén

May phat dién DC

Cac may phat dien DC st dung mot thigt bi duoc goi 1a bo chuyén mach dé chuyén ddi
dong dién AC thanh DC. N6 duge chia thanh hai phdn cach dien voi nhau dé dong dién
khéng chay qua gitga chang. Bo chuyén mach gitt cho dong dign ludn chay theo mdt
huong toi mach dién s dung bang cdch ddo cuc cang thai diém tin hieu dien AC dao
hudng.

Khung diy thing dimg

Erémg sire tir khéng tich dign tir

Chéi than tifp xic
[&n lugt wii timg nia
elia vong tiép dién

l Béng dén sdng

Khung déy &
vi tri o6 dién
tich lém nhit

Mé&i dBu clia khung
déy nfi vé&i mét phiin

elia vong tidp dién Déng dién chay tir nim 3
s churd h xoay trye thir nhilt sang nira thir Tay quay xoay | K]{‘“W o6 déng Eﬁ“
BS chuyén mac giin v hat efia bé chuyén mach g0 48 chiy trong mae
hodic vong tifp dién i diy thanh mét mach kin

@ Péo chiéu két ndi @} Déng dién khéng nhit quan
O vi tri dinh, déng dién chay ti nlra véng tidp dién = Khi cuon day nam thang ding va khong cat qua cac
thir nhét, qua mach dign téi nira véng tiép diénthirhai  dudng st tl ndm ngang, khéng c6 ddng dign dugc tao ra.
va vao trong khung day, khép kin mach, Khikhung day  Toc |a dong dign DC san sinh theo cac xung thay vl
quay tiép 180 d6, chéi than khéng tigp xic véindm thy  theo mét déng dn dinh. O hau hét cac may phat dign DC
nhat ma tidp xdc voi nia th hai cba véng tidp dign, & thire nghiém, ngudi ta thém vao nhigu khung day (vay nén
phia d6i dién cia mach dign. Dong dién chay theo cung Mot khung ludn & vi trl nam ngang khi cac khung kia ¢ cac
mat cach & ca hal lugt quay 180° cla cudn day, vi tri kém t6i uu) va nhimg b chuyén mach bé sung dé
giai quyét van d nay.
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M6 to dién nang Bén trong mét may khoan dién

v d& RAt nhidu may khoan dién cd mat
Trong mét mo to dien da nang, nam cham vinh clu md to da ndng cé thé dat cac lyc .
dugc thay thé bing mot nam cham dien tu cdu tao xoay (xodn) mic cao va cho phép -

ti mot luong lon day dién cudn ma dong dien co thé S&”ﬁgéﬁ;’ ?n”ﬁﬂ}gﬁ éﬁcﬁ? _tﬁt i

truyén qua. Didu nay tao ra mot tu truong, lam xoay

mét khung day duoc goi 12 phan ing. Ca phin Ung va
cac cudn day bao quanh no déu nhan duoe chung mot
dong dién do chung duge méac ndi tiép. Tuc 1a mot mo
to dién da nang co thé chay duoc ca dién moét chidu va
xoay chidu.

Mo to CAC M6 TO

. =
Cc mo to dien sit dung cac luc hut va ddy gitamotdong ~ P1EN DUNG I

dién va mot tit trudng dé tao ra chuyén dong xoay. Cac mo to KEHANG 45%
khéc nhau vé kich thudc, tit cic b truyén dong bé xiutrong TONG LUONG
cac thiét bj dign tit cho toi cac t6 may dign khéng 16 chay cac  pIEN TIEU THU
con tau dé sd. )

M to lam quay truc truyén déng

Care Mam cla nam
chim vinh ofu

Hhung diy

Eﬁ:thhﬁfén 1_11@5.‘11 B4 chuyén mach quay ciing
{cdng the dién xoay) S vidi khung day

Khung diy quay do tir tnémg ddy

Cye Bic Chii than chirda

dién tir mach dién
F._ téi bé chuyén mach

Ewrdmg sic tir

Chéi than
@ Khung day quay

1 Deong dién chay vao khung day 5 Bj ddy bdi cac cyc nam cham gidng nhau,

Mot déng digén chay vao khung day khung day quay ra. Sau mot phan tu

nam gila cac cic cla mét nam cham wong guay, cac cyc khac nhau hat

vinh e, Khung day trér thanh mét nam lan nhau, lpc nay ddy khung day

cham dien ti. quay hét mot nia vong. MO TO DC
XOAY NHANH TOI

Co ché hoat déng ctia mét mé to dién

Trong nhigu mo to, mot khung day dan chuyén dong qua mot ti truong
do ¢t narm cham tinh tao ra. Khi dong dien chay qua khung day, no
trd thanh mét nam cham dién td voi hai cuc Bic-Nam. Khung day xoay
trén khign cic cuc ca no thang hang vadi cac cyc cia nam cham vinh
oy, Mot b chuyén mach dio chigu dong dién sau mdi nita vong quay
dé dao cuc ctia khung day, git no quay theo mot huong, Khung day duoc
ndi vai mot tryc truyén dong, b phan nay se truyén luc xoay cla mo to
tai cdc thanh phan khie, chdng han nhu banh xe.

MUC NAO?

Mot mé to DC trung binh
co téc do xoay khoang
25.000 véng moéi phat, nhung
mot vai mo to, nhumo to cla
may hut but, co thé dat
toc d6125.000 véng

moi phit.
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Tructruyén déng quay B& chuyén mach Dign tur
Phan Ung xoay lam quay B& chuyén mach Déng dién truyén tdi
tryc. Banh rang truyenddng dio cycclatl trudng,  cugn day quén cla stator va
lam giam t nhung tang khién cho phan (mg cudn day phan (mg tao ra tir
bty 1ém lue dé tac ra dd khi nd bj déy va trudmg. Ca hai d2u nhan dugc
e xuyén thing vat lidu can ¥ uan phién. cung mét déng ﬁeﬁ viching
ne=uy
=
R Vong dém
UAT
R
_ =
I:ruy'gn drﬁ:tg & e
lim ting Ioe
wodn

Cuat lam
| it s b

Ed chuyién
mach ddo
chidu déng
dién elia
khung day

Cudn diy clia stator, Wi

diiy quiin bling dbng

Ehung diy
tifp tuc xoay

1 Cap dién
4 Déng dién chinh
il chay qua mdt day c4p
¢l itung dién téi bo cong tic.
dign b vam pién s& chi chay tai mo
chim diy to da nang khi céng tic
dign dugce &n va mach
kin. Mot s& may kﬁn
Pao chiéu dong dién Cac cuc day chay bang bé pin
B& chuyén mach déo chigu Khung day tiép tuc xoay, dugc.

déng dign. Vigc nay dao cyc tr
truding cla khung day lam cho céc
cuye lai bj déy 1an nla.

Pay la mdt cach don gidn dé biét dugc khung
day clia mot md to 5& xoay theo chidu nao, Xde
ngdn cai, ngdn tro va& ngon gida cua tay trai
vudng gac vél nhau (nhu hinh). V& ngén trd
cung chidyu wai chigu cla ta trudng, ngdn gita
chi chigu cla déng dign, cén ngon cai chi chigu
woay cua khung day.

bi 4y rdi hit bdi nam cham
vinh oty khi dong dién lign tuc
bi ddo chigu.

_B
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Nha may dién

E:giznﬂtnguﬁnr;nglm cuc kv da dung, cé Al 66% SAN LUONG
truyén tai di xa va dugc sit dung trong vo s6 PIEN TREN THE
cac thié€t bj. Cac nha may dién san xudt ra lugng dién =Y DENTU CAC pEE

ndng khéng 16, hdu hét bing cach st dung cac nhién o 2
e bk g b it it - NHIEN LIEU HOA THACH

Co ch€ hoat dong ctia mét nha may dién fUPHU THUOC
Trong mot nha may nhiet than thong thuong, mot 1o dot 1am ¥ EHL*:‘*‘&"T";“B%”A
nong nudc de tao ra hoi nude sieu nong. Hoi nuoc lam quay mot GIAM XUBNG?

tude bin, cdp nang lugng dé chay may phat dien. Mot nha may

dién lon co thé san xudt duge 2.000 megawatt dién nang - du

luong dién cdp cho hon mot trieu ngoi nha. Hoi nude sau do

dugc lam mat, ngung ty trong binh ngung va duoe tai s dung; thap ky gan day. Ké tirnhimg

khi thai duoe xi 1y va lam sach; tro 16 dét thuang duge xu Iy nam 1970, san lugng tiéu thy

thanh gach khéng nung. . hang ndm claching tada
tang Ién hon 200%.

Ngugc lai, viéc sirdung than
da tang phi ma trong nhimg

. . Hoi nude bi diy
mihﬂﬁ:ﬂhm sach thodt ra Khi ammania vie tude bin

ke durge bom vao
bui khi & khir
% ede oxide cha

KHU KHU nite
LUU HUYNH

B F— Silodd v5i
] | ] -
g BUONG LOC .-:.—.-. »
| |ezucni Lal
- |
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Lam sach khi thai BUONGLOC

Khi 16 nung duoc Jam sach cac Aoyl .
thanh phan gy hai truoe khi xa ra Céchatbyi | Chi kho%ng mot r;?hEn b:a n&ng
neoai. Busng loc stt dung dién tich mintich  |luong I nhién ligu tai dugc
481 3 b cac h i 5 disndmbi | noi tieu thy. Hon 60% bj that
oai béd cac hat bui min (hat rat hiit vao t8m | thodt tai nha mdy disn.

nhd) trong khi hon 95% huu huynh ki logi tich e S
duge loai bd bai he theng khit luu dignduomg | e dumtéi ni tidu thy (33%)
huymh (xem trang déi dien). Tuy fi;l"ng Lﬁ’;ﬁ i ;g‘:r‘ri‘:
nhien, viée thai khi gay hai vn %)
xay ra. Mdi nam, cac nha may dién

e & N

ligu [1oow) i

than cha My phat thai khoang 1,1
ti tan luu huynh dioxide ra moi St dyg tal nbl
trusng. Khi théi vao
- chira cdc hat Thilt thoit nhigt
Khi théi ra khéng — Cie hat byl mjn, bul min ra mbi trudmg
chira ede hat byi min sfin sing dé bj i (55%) )
loal bé
= Tudc bin 5 Cap dién 6 Thap lam mat
Hai nuée ap sult cao lam quay Bien dp dugc tang lén rat 1én Hai nudc duge lam mat trong dan

cac canh quat clda tudc bin vai tde bdi mét may bién 8p tang ap. Viéc  ngung ty sau do dugc phun vao trong
de va lye rét 16n. Chuyén dong quay  nay nang cao hidu qua khi déng dién  thap lam méat, noi phan 16n hoi nuéc
nay ducc truydn téi may phat dién duge truyen di xa théng qua cac ngung dong va dugc bom trd lai g taj

nhé tryc truyn déng. dudng day tai dign. st dyng. Mot phan hoi nudcbay diva
b yhrgeng .‘,‘,‘. thét thoat nhigu nhigt. _ Ao
% —_—
b t = R
KPS| cangmit i g
1 - A R S (R
~ THOAT BI g

I
AV
e

i

VN

e ——ary

_______________________
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Truyén tai dién

Héu hét dién duge sdn xu4t tai cic nha may dién cong suit lon
(xem tr. 20-21) sau d6 duge phan phdi téi noi tieu thy, ching
han nhu cdc nha may va ho gia dinh, d8i khi qua nhing
khodng cach cuic xa. Viéc nay cidn tai mot mang hudi phiic tap
va rong lon gém day tai dien, cot dién va cac tram dién, duge
goi chung 1a lusi dien.

Truyén tai dién

Lugng dién rat lon can thigét dang cho cac nha
mady, doanh nghiép va ho gia dinh duge phan phdi
tai diing noi 6 nhu cdu. Cac dudng day tai dien
chay cd trén cao va ngdm dudi d4t, con cac may
bi&n 4p, mot 56 duoc dat & cac tram bign the, didu
chinh dién ap. Mot mang ludi cac cam bién duge
lap dat dé dam bao nhang thist bi nay hoat dong
h&t cong sudt.

— S edch
dién

F o -
MAY BIEN AP TANG AP
Tram ludi dién
Tram ludi dién s dyng cac
may bién Ap dé€ tang 4p, thudng
t&i 400.000 V. Bign thé cang cao,
nang lugng méat dudi dang nhigt do
dign trd cla day sinh ra trong qué
trinh tai dién cang It.

IEN

o

MNha may dién

Trong nha may dién, may phat
dién bién ddi ddng nang thanh dién
nang. Déng dién xoay chidu dugc
tao ra (xem tr. 16) thudmag cd digén
ap 25000 V.

N
Ll

P —
A G R

May bién ap bién d6i dign thé

mot 16i thép. N& tao ra mot
tr trudng bién thién gay ra
rmot dign ap & cudn thd cép.
Méu cudn tha cdp chia nhidgu

vong day hon cuon so cdp, — )
dién 4p tang lén, hay tang 4p. 100V i |
[t wong day hon khién dién ap A0 ‘
giam, hay ha ap. MAY BIEN AP TANG AP

.

———

Budmg dign

qua qud trinh cdm (ng dién Cubin soclp Cugn thirelip

tr. DAU tien, dong dien xoay quinquanh O oo A i
chizqu chay qua mot cuon 15 thép duge :gng oo déi. f
day so cap dugc qudn guanh ciip dign din the | |

Cac cot dién

Cac cot dién, hay cdt thap
truy2n tai, thudmg |4 cac thap
cao lam bang thép va nhdém
c6 khung két cdu hinh try trén
hoac khung mét céo. Ching
gitr day dién & 48 cao an todn
va o nhimg con str cach dign
ngan day cap cao thé tidép xic
vai cot dién ndi dat.

\Wi\vAY: o
VATAVAVA

X

X

9,

il
X
XPSIAKX
= 1
[~ L1
’ﬁum
<SS
><X)
A

Budng dién cao thé

Cac oot dign thudmg duoc lam
tr nhém cdt thép. Cac con sithodc
gdm cach dién duge gan gida cot va
day cap dién dé& ngan dién truygn
qua cit kim loai xudng mat dat.

.;..:r'.-"" -.-w:-"h.‘.-aﬁg_.b‘:
/" LAM SAO LU CHIM
7 cOTHE PAU TREN

DUONG DAY DIEN?

Déng dién luén luén chay
doc theo tuyén dudng co it
trd khang nhat. Chan 1G chim
khong dan dién t6t vi vay |
dién khéng truyén qua ching /
ma tiép tuc chay doc dudng
day tai dién.

=

\%%

h
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COT PIEN CAO NHAT TREN THE GIOI

"h A Pty
i e . ,:F 1."‘]’?
NAM O TRUNG QUOC, CAO 370 MET 2> Bt
e'T chi St L~y
E]_u Med tiép dién
[ dibn vio
Enrdmg diiy phiin )
phéi dién mang dién - 3 . :
of dign dp thip Brién diu ra od
| & higu difn thé thip
Mdy bidn dp ha dp 'Ifi — hem edip cho cde -
gidm dign dp, | o ngdi nhi l
May bién ap gan cot
Mhimg may bigén ap hinh cai
tréing gan trén cot nay ha Ap

Cung cdp truc tiép tol khu
céng nghiép
Mot vai nha may can d&n ngudn dign
cao thé cd thé |8y dién truc tidp to
dudmng day cao thé, Nhimg nha may
khac can cd mot may bién &p dé ha
ap xudng con khodng 132.000 W,

Capngam

Pé tranh gay mat my quan va
gidm thidu phan dat su dung dé
dung cot dien, nhidu cap truyén
tai dien dugc chon ngam dudi long
dat. Nhing cdp nay cdn cd nhidu
lop bdo ve va cach dién. Chuing
duoe dat trong cac duong hao, Moi
capdonlécothédaitoiikmvad
nhang ché cap ndi tiép hao dugc
gia ¢t them. Cap duoe bao ve badi
cac ndp day beé tong dé tranh bj vo
tinh cat dut.

Cac tram phan phéi dién

pién cao thé dugc ha ap tai
mét tram dign, noi thudng o toi
vai may bign ap. Tl day, dién dugc
cung cap téi cac nha may quy md
nhé va khach hang thuong mai.

g E5 BEH#'T!& s ®
-]
'_Lﬁmgxﬁnir- @

SeosssABsenRERD/
- XLEX K7

..-"I.'ﬂ" j_"“'.-r";l 5 3
| At TE ok

akgeestioece
:'-ﬁc@rft*t X

xudng higu dien thé dan dung,
phl hop véi nhu cau sirdung
dién trong cac gia dinh.

Cép cho hd gia dinh

Mot mang ludi cac dudng day
truyén tai dua dién tdi cac ho gia dinh.
Bign 4p dugc ha 4p 1an cudi tai cac
may bién &p gén cot trudc khi dign dan
dung chay qua cau dao cla timg nha.

E -

{pﬂ

Lop .;%'
Diy déng  day thép

hoiie héo vé
nham

Gifly tAm dung
dich edich dién

Lép chiin
béing ehi

Cap duoc chén truc tiép

Cap dugc chon trire tiép 14 cic cap dac
bigt cé thidt ké chdng chiu dugc vai
dat cat va hai 4m trong lang dat. Cac
loai day dén digén B3t duge bao vé bdi
bén Idp ngodi va dugc chén trong cac
hao sau khoang 1m.
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Pién
hat nhan

Bén trong mét 16 phan img Tao ra hoi nudc

At nhan 4 Nuscd i

| . uge lam ndng trong 1&i cda 1&
Phan ing phan hach diénra  phan img sé chay vao mat khoang trao ddi
trong mot 16 phan tng duoc  phjat, truygn nhigt lugng cho mot hé théng

bac boc bdi mat vom bé .
Cacnguyéntithatnhinphan  § iongchiulycratbinchéc  mat Nuoe nay o8 ong lon v hoa hot dudt
ra (phén hach) hodc hgp nhat gm éh;ﬁt ké ddcothéngan  ap cust cao.
(hop hach) sé gidi phéng nang ' Céc thanh kifm sodt
igng ha nhan. \ nha may Céc thanh kiém t8e 43 phin img
dien hat nhan khai thacnang | sestthayafice ™) [
lugng duge gidi phong tit phan day chuyen. Khi =
diuoc 54
ung phan hach dé tao ra diéen. mmggm"fm“ i
e
ng Nap iy
Phan hach phan nhidu cac
Cdc nha may dién hat nhan duoc cap 32“‘ émgﬁgrﬂo
nhien liéu bl cac nguyen té phong phan tmg lai.

xa nhu urani. Khi cac nguyén td ca
nhign litu bi phan tach, chung gidi
phong mot luong nang luong khéng 16
duai dang nhiet. Nhigt nay lam quay
cac tudc bin hoi nudc, cung cdp nang
lugng cho may phat dién. Phan ung
phan ra hat nhan s dung mot huong
nhd nhién liéu va thai ra it khi nha
kinh hon rat nhiéu so voi nhien liéu
héa thach.

U

Céc thanh
kidm sodt
duge nhiing
thip xudng
durdi dd

hép thy cde
neutron v

S
'III'I.'H;

AN

phdn i
diiy chuysén

= Phan img day chuyén
Cac hat nhan urani khong &n dinh
o o
M. va m
hat nhan khac, gay ra mdt phan mg

day chuyin gidi phang luong
nang luong khdng 1B, \ BOM ’|
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Y&

BPrien hat nhan

24/ 25 %

5 Quay tudc bin Cung cap nang lugng
Hoi nuée 4p lyc cao tir ~ Tryc truy&n dong cla tudc NWING LAY
khoang trao déi nhigt lam quay bin sé& lam chay may phat dign. Mat hé théng lam mat 16 phan |
cac canh quat cla tude bin dugce Mot may bién ap gia tang dién ang hat nhan gap truc trac o6 | B8
l4p trong mét bubdng tudc bin. ap cla dang dién dé co thé hda thé din & luong nhidt trong
Tubc bin thong thuong quay vél  Vao lugi dién cla dia phuong mot cac thanh nhién lieu gia tang
téc dé 1.800-3.600 véng mdi phit. 12U qua. qué muc cho phép. Trong céc
; trudng hop x8u nhat, cac thanh
et thé bi ndng chay v& lam
thing phan cdu tric bao vé
T& i bén ngodi. Bigu nay cd thé gidi
dién phéng lugng phdng xa khéng
I gay o nhidm moi trudng. Vao
Husncng nam 201, sau mét vy déng dat
: H lam mi: mﬁhﬁﬁ va sdng than, ba & phén (ng hat
Hoi mude ra nhimg dém nhan cla nha may dién hat nhan
i miky et nude Fukushirna Daiichi cia Mhat Ban
:hdhﬂ«.w LTBT mt:‘;t da bi ndng chay mot phan.
dang léng ~SLES— oo dua nguoe | | Thanh nhién Thanh
= trir lgi binh Iiip.‘t ndng rgl:tl:E:n
Nha may dién hat nhan "9 I:ga:-' 'E;n ligu
Mot nha may dién hat nhan gdm mot ity Thanh
&y phéin tmg hat nhan, cac tuc bin hoi F oo idm
nutic, va cac may phat dien dugc két Wior, acdt
ndi vai nhau théng qua rat nhidu cac hé 4
théng an toan va cd kiém soat.
L. i
Bé nhién liéu Ong chira Boc kin trong Khu v
1 et rﬁ_ﬂ A 2 thanh thai bé 3 dstsét 4 chén ,‘;‘p
|:|¢|_| ada qua s Rac thai hﬂt nhan Cac b“"lh d"-..l'ﬂ'ﬂ bao Khu VLI chén HD rac théi
dung vén phat xa nhiat dugc héa kinh bang cach boc trong mot lop dat sét Lot phan, sau 500-1.000
v phéng xa & muc cao sé érl_%; %’L *;? ;'{*ﬁﬁ" ﬂgﬂ Rggghm rl':in?}!‘; mgﬁ; veﬁﬁ;h&; mét dudi ldng dat, duoc gidm
mﬁﬁf Lo llleculs ran trong mot ﬁhg hay mt dugc chon xudng dat. ' sét va duy tu cén than,
- 3 Hé L | L} E 3 ‘
Cle than Lep théing

dem

X 1y rac thai hat nhan

Céc thanh nhign ligu da qua s dung duoc loai bé
khoi 1o phan ung cd sau mdi 2 dén 5 nam, nhung

van sinh nhiét trong hang thap ky tigp theo va phat
phong xa 0 muc gay hai trong thdi gian con lau hon
thé. Hiu hét ban ddu chung déu duoc tri mot vai
nam trong mét hé chia nudc mat rat sau trudc khi
tai ché hodc duoe dat vao cac hdm phi bé tong kin.
Mot vai qudc gia da c6 ké hoach tra rac thai hat nhan
@ sau dudi long dat, nhung dén nay van chua cé khu
viie nao nhu thé duoe trign khai.

dat ;
e ’ 1::,:

Cac ké hoach luu trir dia chat

Mot giai phap =0 Iy rac thai hat nhan duge d& xust 1a ap
dyng cong nghé héa kinh vdn van dugc ding, sau d6
chon ching xuong dudi cac 16 khoan dja chat siu ¢
nhiét dd duge didu hoa.

e MOT NHA MAY HAT NHAN
1.000 MW THAI RA KHOANG
30 TAN NHIEN LIEU HAT

NHAN PA QUA SUDUNG MOI NAM
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Thuy dién va dién dia nhiét

M.i.Y HENAP ok ook e
: ché d
Ning !ang cliadéng nuclc.va nhiét lugng t!'ung l6p ﬂ]ﬂﬂ Syt tﬂ’;’im
vo Trai ddt c6 thé duge khai thac dé tao ra dien. Ca
hai nguén déu sach va bén vitng nhung cdn phai
d4u tu co sd ha ting dang ké. ”“‘*““*“““
Mire nude
l:hap
Bién thuy triéu
Bién thiy tridu duoc tao ra nham tan dung dong
nang cia thuy triéu dai duong len xudng tu nhien dé == "‘5"' bin
lam quay tudc bin chay cac may phat dign. Mot vai he BPAIDUONG
thong st dung cac tudic bin khong gid do, tuong ty cac DAY Clra SONG
tude bin gia, ' ' :
udc bin gio, trong khi nhang dap thay tridu sd dung Dap thily trisu

nhiéu tudc bin duge 1ap dat tap trung trong mot con
dap, thudng duge x4y dung ngang gua mot vinh hoae

mét clia séng. bi
in.

e

Nude chay vao mdt cla séng khi tridu cudng duge
gitr lai bdi mét con dap. .
sau dd sé kiégm soat lua

i 1& dap thiy tridu. Cila xa
nudc chay qua tudc

— E o G e —— T ey

Thuy dién

Thuy dien khai thac nang lugng ti dong nude chay nhanh
hoac dé ti trén cao xudng dé quay tude bin chay may phat
dign. Phd bién nhat, nudc duoc ngan gitl & mue nudce cao bdi
mot con dap sau do cho chay qua mot dudng din qua cac
tude bin.

E s |
Con dap giit nuée,

e

Bién dugc tao ra

Mudc chay qua mdt tudc bin d
tdc dd cao ldm quay cac canh quat
cla tudc bin vai mot luc dang ké.
Tudc bin cdp ndng lugng cho mot
may phat dién tac ra déng dién.

7 ! CON Nuée chay qua duimg dng
tao ra n':;rt h chirs DAP ap lye t&i tude bin
HO CHUA s
May ph-ul: dién o
-TCT}E XA bi#n chuyén déng
: etia tude bin
: thanh déng dign -
$——— Cira x4 mdr
NUGC CHAY :
VAO .
uné -..,_5 Tua'.r:hmlhmqua}r
L - [ﬁ! I'I.I.IL' 1111}'1!'11 d'ﬁ'ﬂﬂ'
Tdm chin 9 NG-&P
loc cdc vit Lig™+ =y .
thé lém trong
nunée Nudc chay vao

Cilra x4 md & nudc chay vao.
Ap e tlr cot nuGe trén cac ddy
nudc chay qgua mdt ham rong goi la
dudng dng ap lue.
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Thuy dign va dién dia nhigt

Cac hé thdng dia nhigt cai tién mdi (EGS) bom nudc
vao dudi ap luc cao nhdm tao ra cac vt nit gy va
v& vun trong 1op da dé nudc cb thé chay loang qua
mat ving lén hon va nhan dugc nhigu nhiégt hon, Co
mét 56 bAng ching cho thdy ring viec pha vo dé cd |
thé tao ra cac hoat dong dia chén khong thé kiém |
soat. Vao nam 2008, mét nha may dia nhiét & Basel,
Thiy 51, bi quy trach nhigégm cho viéc tao ra mot trédn
didng dat cudmg do 3.4 do Richte. Mudi mdt nam sau,
mat tran dong d5t 5.4 dd Richte xay ra & Pohang,

Han Qudéc, khién 82 ngudi bj thuong. Nhimg nghién
el ban d3u cho thdy rAng nguyén nhan cd |& bat
ngudn tir mot nha may dia nhigt dign dia phuong.
PAP THUY PIEN ITAIPU NAM O
BIEN GIOI PARAGUAY- —
BRAZIL CUNG CAP hﬁ'
76% LUONG PIEN CUA Dahs
PARAGUAY
Dan nudc
Mé& Rinh nha may thiy dign rét can cd mot déng nudc
chay rmanh va lién tuc dé khdng nglmg tao ra dién, Mot
vai mé hinh, goi 1a cac nha may thay dién tich nang,
bom nudc ngugc trd lai hd chia trong nhimg thai diém
nhu ¢3u 0 dung digén thdp, bang chinh dién du thima.
Bién ning duge
truyen tii di xa khoi
nha miy dién nhé cde
diiy dién mie trén cdc
cit dién £ S o
[
S
=
cOT PIEN =T
—
——

VAT .
™ TVl

W

Nguén cap dién

M6t méy bién &p tang dién
ap cla déng dién dé nang cao higu
sust truyan tai dign. Ngudn dién
duce hda véi ludi dign dja phuong
dé cdp dién tdi noi can tidu th.

Dién dia nhiét

Nhiet do ti lop da nong ben dudi long dat co
thé duge khai thac theo nhiu cach khac nhau.
Cé the 14y true tigp nude trong long dat hoac
borm nudc qua ving dia nhiet dé thu nhiet san
xudt dien. Nha may dia nhiet san sinh ra khi
thai nguy hai chi bang mot phin rat nhaé so
vai nha may nhiet than.,

Thép
larm mat

My bidn 4p
My phat dién
&

Khoang trao 441 nhigt
My bom

1 Nudc mat dugc bom
S ier
cag XU qua

mot gigng khoan dé tai dugc

.bbn h'ﬂn;mia nh%ﬂnﬁﬂ bﬁng. :

mél: dudi ldng dat.

2 Nudc néng quay lai
Nude chiy qua cac ke
m:nt trong da va dugc lam
néng dén hon 100°C trudc khi
quay trd lai mat d&t qua cac
giéng thu khac.

3 Khoang trac d&i nhigt
dl'vmt k;rnal}lg tran dﬁl ni’ﬂét
yUng nang
.tan dun sﬂltg?t }t'.'l]'rﬂ &
ngudn thir cap, tao ra hoi nuée

hay mét I k:l'ii khéc, lam chay
mit tudc

Taora dﬂln

Tuéc bin cép nang lugng

R !P cho mat may phat dién dé tao
ra dién. Hoi nuéc d’i thap

lam mat va lﬁ lai

duge bom ngugc trd lai khoang

trac ddi nhiét.

' {_....

GIENG THU
'GIENG BOM

LOP DA TRAM TICH CACH NHIET
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o ; 1 Khai thac nang luong
MAT TROT R . mat trai
 Lép phiichdng phinxa  Anh sang mat tréi chira céc
Lép l Béng dinh trong g&i nang lugng sieéu nhd goi 14
Chitdindign  PhOtoN. Khi cac photon va cham

vé kinh |

N
.H.&T-TIEEJ%'IG’ S
Rl e T e T
= Ldpp )

Cic electron ty )
do & trong silic
lép n va cde hé
tich dife? dwi::crng
trong siliz l&p p
di chuyén vé phia
miit tifp xic 4@
tao ra ddng dién

n sang lép p qua

Anh sing mit tréd
5

Bién ning truyén tai theo
duémg diy dién mie trén
cdc cft tir nha may dién
t&i nguid ditng cudi

Wiy A

i
TS
A

A AT FwAr
T\ [
H

g FEEE

L LLELNRER]

5§ Hoda vao ludi dién
Luegng dign du thia
do pin mat trdi san xuat
s& dugc héa vao [udi dién
va chl hé s& duge ghi lai
s6 lugng dién d6.

Eleetran di chuyién tirlép!

dién, tao ra dong dién

déng vio cde electron 9
tudotrong lépn ?}L& ﬂw
&

v mét tdm pin nang lugng mat
trdi, b cdu tao ti hang ta pin
quang dign, chdng truydn nang
lugng téi cac electron, nhimg

electron nay di chuyén qua céc

chét dan dién t&i mach dign
ngodi dudi dang mot dang dién.

mach

tie

§ <5

(AR ERERER]

Nang lugng mat trai
Nang lugng td Anh sang mat troi
¢t the duge khai thac theo nhidu
cach. Cac may nudc nong nang
lugng mat troi 1oi dung nang lugng
trong danh sang mat troi dé dun
nong nude trong dudng éng. Cac
tdm pin quang dién - lam ti silic
két hop, hay duge "pha tap’, vdi cac
nguyen td khic dé dan dien - bién
ddi nang luong mat troi thanh
dién nang théng qua hiéu ung
quang dién (xem bén trai). Nang
lugng tai tao nay khong thai ra khi
gay hai méi truding, va ngudi ta
ude tinh mét he théng pin quang
dién cho ho gia dinh cd thé lam
gidm tai 1,7 tdn khi carbonic

mdi nam.
2 MNandéng
Mat bé nghich luu
5& bign dong digén mdt
chigu thanh dbng xoay
chigu dé s dyng trong
; ‘I;L;Edt;rjeh r:juac Eﬁa vao
: i dign dia phuong.
i — NHA MAY
Phan phéi dién A
3 Bién dugc dua tlr bang NANG LU@FNG
mach dién chinh téi MAT TE(:" Lb"
ach o COthe s i NHAT THE GIOI
mach dién c i
tlr ludi dign khi cac tam pin BANG
nang lugng khong dap ang MACH CHINH NAM O TAMIL
du nhu cau st dyng. eIl A
CONG| €—— -+ T NADU, AN PO,
TOMET . = VOI HON 2,5
o 4 DPodién
e Mot cong to mét théng R THiEU TAMPIN
minh do lugng dién tac ra MAT TROI

tr pin mat trdi va lugng dign

tiéu thy tir ca hai hudng,

Pién mat trdi va dién sinh hoc

Nang Iugng mait trad co6 thé duge ing dung, trén nhiéu quy mo khac nhau, dé l1am néng
nutde tnic ti€p hodc dé san xudt lugng lon dign nang nhé vao cic pin quang dién. Sinh khéi
- vat ligu hitu cd c6 ngudn gdc tit thite vat hodc dong vat - cling c6 thé 1a mot nguén nang

lugng gia trj.
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Lu i
Senmin im0/ 31 9

Mang lugng sinh hoce duge tao ra nhd dét chay
sinh khdi - vat lieu hioa co gém rédc thai thue o
vat va cac chat ti dong vat - trong cac nha ﬁ&?ﬁ%ﬂ
may dien, hode bién d6i phu phdrm hiu co dugc dot dé sinh nhiet va
thanh nhien lieu sinh hoc. Sinh khéi duge |~ anh sang trong hang nghin

vem nt mot nguon nang luong cothe | bam ae Knie 90 cam
tai tao boi vl cay va hoa mau co the duoe chiém hon mét phan ba
thay thé. Tuy nhién, viéc mdrong quy mo nang | sinh khdéi
¥ ¥ ﬂu;glgdung-

san xudt nang luong sinh hoc s& ndy sinh van
dé v1 vige nay s& cin phai hoan ddi dat tréng trot

von duge st dung
san xudt
Chét thai tir luong
déng vat thuic.

¥ac dong vat cd thé
dugc diung lam sinh khdi
dé dét, ngoai ra, phan dong
vat thai ra tlr cac trai chan
nudi gia sdc, chang han nhu
b, cing cd thé duge xi 1y
nham tao ra loai khi sinh
hoc (bicgas) giau
methan ding dé
cdst.

e e D F s ._‘:-_;?cﬂ,_-_.._-__I:I.:_._:_-x_f_“_; _I_Fa,;‘:;l'_._',:: T T A
[ e T R 1 T e e i - o |5 s =
1T R e o ™ pamir = F W -n‘-’.ﬁH!.EH FEM_

.,:I.,_'. v LI x:‘--._- " 3 :-:.-_;I'.;.-'-h_-a-.bd?

III e Aoy T T

Ethanol 1& mot loai rugu dugpc san xudt TINH @ .
tlr dudng duge tim thdy cd trong cac BT i

| cay ndng nghiép gidu sinh khéi nhu mia,

|

| ngd, va cao luong, Tai Brazil, noi san DUUNG @ ,_}_) T ,)
»udt ethanol hang dau thé gidi, hon BO%
cac loal xe & td va gan mdt nia cac loai R
xe gan may cé thé chay bang ethanol CELLULOSE AR HH]ENI':.?EFE!I;?!:'H Hoc XANG
|\ hoac hdn hop xang-ethanol, ; r ,:

T —




Pin

Pin ] mot thiét bi di dong Iuu trit héa nang
c6 thé bién déi thanh dién nang. C4c loai pin
duoc chia thanh hai nhém 16n: pin so c4p (st
dung mot 14n) va pin thit c4p (pin sac).

Cd ché hoat dong ctia pin
Trong mot vién pin, cac phan dng
hda hoc xdy ra lam gidi phong cac
electron ti do khai cac nguyen

tl kim loai. Cac electron chay tai
anode qua chat dién phan. Khi
mét mach dign duoc ndi vai hai
ddu cuc cia pin, cac electron quay
trd lai cathode, dong electron nay
chinh la dong dien. Qua trinh bién

déi hda nang thanh dién nang nay
dudgc goi la "xa dién”.

Tdm ngin

e Chiflt dién phiin

Cathode
(thanh carbon)

- Anode (thuémg
1 kedrmy & ridit
trong)

Cau tao mét vién pin

Pin cdu thanh t mot dién cuc
duong (cathode) va mdt dign cyuc
am (anode), chia tach bdi mdt chat
dén dign goi & chit dign phan.

Cac electron tra vé

Céc electron tai nhap vién pin
théng qua cathode. Pin van tao ra

déng dién cho dén khi chét héa hoo dur

trir trong pin can kiat.

yeukindlevietnam.com

CAC LOAI PIN PUOC TAI CHE
CO CHUA KEM VA MANGAN,
HAINGUYEN TO CO THE gk
PUOC SUDUNG LAM
PHAN BON VI LUONG PE
BON CHO NGO

Cac phan img hda hoc
Khi vién pin dugc ndi v&i mat mach

= Electron

dign, phan ing hoa hoc xay ra khién CHFI Day din
cAC nguyen tur kim loal mat di electron. THICH oy ,
Chung bj hut téi va thu nhan béi mot hén + Biéntich * « =p Chiku ding
hop héa chat sét goi 13 chat dign phan, dueng dién
7
= e mouinin tr

kim loai che
dli cde electran
mang difn tich
Am va trd nén

tich dién duong

Chét dign

- phiin nhin
electron ty

do bi mék ol
ode nguyeén tr
kim load

i @— Electron

di chuyén
doe xufng
anode

CATHODE

CHAT DIEN PHAN

I 3 Cac electron “di tra”
Mach dign ngoai két ndi anode

va cathode cla vign pin tao ra mot
dudmg dan trong dd cac electron

cd thé “chay”, san sinh ra déng dién.
Doc dudng, dong digén nay co thé
dugc st dyung dé thap sadng mot thist

bi dign.
Ding dign thip sing béng dén

L

G

Céach pin xa dién

Sy mat can bang sé& luong cla cac
electron & hai dau am va duong
tao ra mat lyuc ddy céc electron di
chuyén doc theo mét mach ngoai
khi pin xa dién.

Cée electron
tu lai quanh
anode




/

Cach pin sac dién

Khi vign pin duge ndi v&i mot b
sac, déng dién truy&n qua pin
theo chigu ngugc lai véi chigu
déng dign khi pin xa dién, Viéc
nay ddy cac electron trd lai v tri
ban dau cla chiang, sac lai pin.

Céc electron bi ddy theo huémg
nguee lai véi huémg di lie dang
x4 dign
Hé&n hop chit dién
 phin st mit electron,

Kim loai Mgutn dién '
nhin lai ngodi
electron
a7 - Ny

V.

/' VIENPINNAO

LON NHAT THE GI10I?

| Pin Li-ion khéng I8 clia Tesla

|
L1

& Nam Australia chiém dién
tich ca moét khoang rong tai
1hecta va tao ra 129 MWh
dién (xem tr. 10).

A

|

. & e -_|I-
yeuvkindlevietnam.com r ¢
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Pin 32 / 33 .33:53' i?—
. -. ............................................................ _i.j._.f:"rL.—:‘.':'l'_l
Pin Li-ion \\J
Co trong dién thoai théng minh va nhiéu thiét bi khac, gdm ca ¢ t6 T‘:}"f,ﬁ
dien, pin Li-ion st dung luong lon nang luong co trong kim loai liti b
nhay véi phan ting hoa hoc, Liti o6 trong luong nho nhung matdo IS
nang lugng cao tao nén ti sudt nang lugng/khéi lugng lén cho pin,
do do cd the chiu duoe hang tram chu ky sac va xa.
Cée electron di chuyén
, lign tye trong mach
> Thi#t bj chay dién —1 éam"h déng dign
r""_"“{_"’“' —_— "'|
~ CATHODE(+) _ ANODE ()
: 00@00’ “‘*“"““m oo
:+:- | o0
x e
9909000 3
-Q9900 i
! Ciic ion liti kift hop véi cde Ton liti di chuyén tir EEak e
nguyén tir oxy va kim loai anode sang cathode e U
Co ch& hoat déng cia pin Li-ion - S
Cac ion liti chay qua chét dién phan dé | cHU ) Kimloai @ Oxy
t&i cathode trong sudt qué trinh xa dién THicH
trong khi cac electron tyr do chay qua Liti
mach ngoai, tao ra dong dién. Qua trinh
sac pin 5& dua cac lon liti va electron di
chuyén ngugc lai v vj trl ca.
Céc loai pin cua tuong lai PR
Tap trung phat trién cac loai pin 13 mot néalinh .o
hudng nghién ciu quan trong. Mot h"““ o | phiin tir
sang kién sang tao of the tao ra cac loai i
pin sac nhanh hon, tudi tho lau hon 1a
st dung mot kim loai kiém & trang théi
ran thay vl chat digén phan dang long
hay dang gel trong pin Li-ion. Cac loai . )
pin déo st dung cac thiét bi duoe goi Shlity B grys e
la sieu tu dign co kha nang sac ddy chd din ewe
trong vai gidy nhifu khi ning s& cich St
mang hoa cong nghe ché tao thigt bj di tE:ET:g e
dong va thiét bi deo trén ngudi. Tlinh hogt

Siéu tu dién
Bien tich duge luu trir dudi dang mot 16p
ion phu trén b& mat cac ldp dién cyc cla
ty dign, cac lép dugc ngan cach bdi mdt

chat dién phan lam ti hop chit cac phan
tir (polyme) linh hoat.
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Pin nhién liéu

Cac pin nhién li¢u tao ra dién thong qua mét phan ung héa
hoc xdy ra khi tréin 1an nhién ligu véi oxy. C6 rdt nhiéu loai

nhumng cac pin stt dung hydro dang ngay cang duge sit dung

nhiéu trong cac phuong tién giao théng va thiét bj dién t.
Co ché& hoat dong ctia pin nhién lieu

com

Cau tao mét vién pin

nhién ligu

V& mat cdu tao, pin nhién lidu
cdng tuong ty nhu pin thudng
(xem tr. 32-33). Pin tac ra mgt
ddng electron tiranode chay
ra khai vién pin va quay trd ai
cathode, Chinh déng dign chay
bén ngoai pin ndy cung cap
nang lugng cho chidc & to,

pin,

HYDRO VAO
Pin nhién ligu la mot pin dién hda san sinh ra . shistron
déng dién, duge si dung dé chay mé to hay cic s s ' .‘ ::‘ : ,. .
thigt bj di¢n t khac. Cac pin hydro tao ra dieén | + co Ak
ma khong cin phan ung dst chay va chi tao ra N O 'ng.sn_.:ung ,L.
phu phdm duy nhat 1a nude. Liy oxy hydro LY s e
kT khljl'l.g khiva h‘r"l;[]'ﬂtﬂ t]‘D!'Ig I'«'Ip-ind:m l-hl'dmtamt;m m:.-...._i! "M EE R
binh nhién ligu, mo to dién cda : ; EE:I 'pﬁ auhﬁ‘g?mg
& to thuéng co thé chay duoc bom vao pin nhién
khoang 480 km. 'jmﬁi va E’lLﬂh"ﬁﬂ
O té chay hydro & . Phan umg héa hoc
: - : CHONG PIN ’
Cac pin nhién ligéu thudng Phan tmg héa h i
dugc bé trf theo cac chdng. NHIEN LIEU anode tach c#?celactr?;nxt?éi ﬂ]tn?:l'n %
Ching tao ra déng dign, ducc am khéi cac nguyén tir hydro. Cac
kich Ién nhé cac bo kich dien ﬁiﬁ'ﬁiffﬂmg ion hydro mang dién m.-m-.g :hay %
trudc khi cap cho mo to, Iy dién tir chéng qua chat dimnp?ha 1;
pin nhidn lifu va Hydru du thima 58 dum: tai sﬁdung.
tm}rentmmﬂtﬂ m.......:
FZHQNE o w® B B F B " FOEFEOEF RS
: Binh hydre : ; -
Nuﬂc RA i KHI  Eigmeas co
----- sy ¥ 2
HYDRO KHONG SUDUNG RA
BS kich dién M te Ll ol Arane
2.515 Hﬂmethan Khi - ;
Cac nguén cung cdp hydro gingclp dovs = b Ehmﬂ‘ﬂﬂ‘fﬁ;” HYDRO
H4u hét cac hydro duge san xudt ti nﬁng]l.:;mg cho dioxide; carbon TINH KHIET
nhién liu héa thach, nhatlakhity  KHf  phinimguong i M
nhién. Phuong phap phd bién nhat METHAN |5, -
duge st dung |a mot quy trinhgoi 2UA VAO E Y
la nhi¢t hoa hoi methan (SMR), thai  * =2 © * ' "=~ 2
ra lugng nho khi carbonic. Nhing
. . cONG DO
qua trinh khac, chdng han nhu dién E" g TINH

phan, thu duge hydro ma khong
phat thai khi cé hai nhung lai tdn
nhigu nang luong.

Nhiét héa hoi methan . HOINUGC | :
Methan va hai nudc phan ing tac . sk 9 ool '
ra mét hdn hop khi, sau &6 hdn hop = :
dugc duavaomotldchuyénddi @0 ...... _.9, gy

hoi, tao ra nhigu hydro va carbon :

dioxide hon. Céng doan tinh ché sé KHI METHAN

thu duge khi hydro tinh khiét. SACH

N

. 75% HYDRO

L

Iiilé.y

" ¥ & @ & B & & @

KHi THAIL VAT LIEU CHUA
PHAN NG, VA HOT NUGC

 ®F B B B B ¥

* & ¥ 8 8 @

f ¥ F B ¥ F B B
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Pin nhian lieu
DONG DIEN PIN NHIEN LIEU ONG DUNG CUA PIN
{I":"I:l:ht:;fn ngn_‘.'ml HTDRG SU DUNG IT Cang nghd ché tao cac logi pin
ce ron O = p i
chia tach duge didu NHIEN LIEU HON 50% 2&‘:&'##:232’2%%5;1@ =
HrbeSoh b g SO VGI CAC DONG CO ecemeaaanLy | I
;fghade, sinh ra déng CHAY BANG KANG Diu wi han s&n sinh ra dign cla nd.
ks ) Xe cb
; Ngdy ca higu cac loai
5 zl,_f::ﬂw KHONG KHi VAO = c chay pin nhién i

ribar xe tA ndng, xe bus

Oxy tros . P khang khi thai, xe dién cong cong
Wﬁkﬁ;gﬁvﬂn@q i *- . vAmOLsSioai 610,
pin nhién ligw -
va di chuy&n t&i : . Quansy
-athod : Phin tir r. Cae pin ef nhé cé thé cdp
+ % H_- = OXY -, diﬂnclhnuacm;lthiﬁtbi
.o _) cl:r;!ngum lrnh,ﬁmglaﬁin
} 1 ' o lan cd thi gilp céc t ¥
e i - 4 f:l‘i lon hydro khang ngLri lai bay lau hon.
fﬁhﬁ“ Khi céc ion hydro t&i Thiét bj dién tir cdm tay
s dugc cathode, chung Cac pin nhién ligu siéu nhd
T sétai hgp vdicac dang dugc phat tridn 38
b . electron va phan img sac dien thoal, méy tinh bang, va
véi oxy trong khang nhibu thigt bi di dong khac.
: khi ¢ tao thanh nudc.
6 MNudcthai : 9 g:?ﬂﬁ Ehirar:-. figu 14
Pin nhién liéu thai ra nuoc ngudn nang lugng phd
nhu mot phy phim. Mot chide bidn trén tiu vO try, CHe tau v try
— & t& chay pin nhién li¢u thaira ob ngut 18 e0ng tan dyng nutc
+ — khodng 100 mi nudc mdi km. ngot do ching tao ra.
+ ="l G - ) . 6:::;;@ in hie
I . i I o W P e
= -)b ' ")9:, ' -) Ilautmnﬂliar:gﬂaduﬁc
; ; . | ché tao, nhunﬁnca:'::t;w ba'_-.rl df.,.f'i,
ey dyng thudmg hay sudygng pin
CATHODE NUGCRA mngubn nang lugng du phdng
Y i B - II:"-1'_"' ""1:.l,.-'r-
= = - = _HZELEE:#E%TE-EF_ _—'.'-F‘ e .-"]
Pin nhién liéu 13n dau tien duge ~ Céeching
dua vao vO try trong cac nhigém vy ]:‘&u]:; “h‘gi PIM NHIEN LIEU
Gemini clia NASA vao nam 1965- ot (72 €00 Sy HYDRO CO AN TOAN?
1966. Mot chdng pin gdm ba pin T -
hydro dugc gén trong mé dun hang e l\ ¢ Ngudi ta van luén lo sg réng
héa cong da cung cdp dign cho . hydro la nguyén té rit dé bat
tau Apollo trong cac s ménh dua \ Iira, thé nhung pin nhién liéu
nguoi toi Mat trang (1969-1972). ) duoc san xuat véi quy dinh an
161 pin nihién i gom 31 pin reng L toan cyc cao va cac binh chia
& dugc l&p ndi tigp. Cac pin nhién - \SFi PR J
lieu duge su dung trén tau Apolio \ S TR TE ST ORI A BN/
da dat duge thanh cong lén, tao ra MO DUN BIEU . tién rat bén chac va chéng
2300 watt dién nhung bét cbng N VA MO chiu dugc va dap.
kinh hon pin thudng va hieu qua B%JH Pﬂﬂﬁ HOA
hon han pin nang lugng mat troi. CUATAU APOLLO |

= F
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Nhitng cO may

Banh xe & mot trong Vanh chuyén
H ® ® ’l nhimg phat minh quan d‘?‘[‘g&‘d‘?‘,:
blé’t dl trong nhat trén the gici, | R quing dutng
Banh xe va truc hoat . [ M ohanh hem
ddng gidng nhumot don g~ 1 ke
5 2 2 bay xoay, truyén luc theo . -7 1
Kinh doanh, Cﬁl‘lg I‘lgl'l.iEIJ. Elgﬂ tri vadu moét dudng tron, Quay : -
lich phy thudc r4t nhiéu vao phuong tién o i N
i 5 m  wan X2 chuyen | § ; +
van tal dé van chuyén nguoi va hang héa déng duge quang dudng NN ouenh
di xa va nhanh chéng. Céng nghé van xaa hon vii lise nlr;@ hon., AW o
i uay vanh xe sélam tryc w4
tai lai phu thudc vao vige su d!.mg nang quay vai mat lue 1én hon, 4
lugng va ing dung cia radt nhiéu hvc khac '
nhau dé sinh ra chuyén dong. - - .
LUC NANG
M & lyre tde déng - -g,ﬂ"? Lﬁiﬁ
Hﬁpll.i'c l.‘]'L&l:r-ml;‘:t_hmérng - R __'_‘.-4"")
Mot vat thé, nhu o R TS 3 -

phuong tién co gioi, di
chuyén khi cd mot hay e chm
nhiéu hon mét hvc tac ¥ :
dong len no. Khi luc tac ﬂ%ﬁ“zﬁi—- :
dong, nang luong se duoc

truyén sang vat thé, larn vat the

chuyén dong hodc thay ddi tde do va hudng
ciia nd. Thudng cd mot vai huc tac dong déng
thai len mot phuong tieén co giol. Mot 56 trong
do sé cong hudng véi nhau, trong khi mét s6
khac g& ddi nghich ln nhau. Cac lyc két hop
lai tao ra mét lue duy nhat goi 1a hop lue.

-

Bén Iye kit hop tao
thinh mét hop e
duy nhit

- .
\L -
TRONG LUC

Cac lyc tac dung khi bay
Khi méy bay dang bay, nd chju tic déng cla bén lue. Trong Iuc
kéo may bay xudng dudi, lyc nang t hai bén cénh ddy né |&n trén,
Iy ddy coa dong co (hoac canh quat quay dang moi) ddy nd v
phia trudc, va lyc can khdng khi kéo né lai phiasau. Khi mdt may
bay tang téc hoac tang d¢ cao, nd chju tac ddng cla mot hop lyuc
hudng l&n trén.

B& gl ghi
khién cho cic
be miit khéng

thé chuyén
déng qua nhau

dé dang
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WeNANS HIEN DANG CO HON 1Ti XE DAP x
TREN THE GIOI, VOI GAN 100 TRIEU
| XE PUCC TAO RA THEM MOI NAM R

Khi ndng din né nén
mét d5 thép hon

theodt cia khi cliu

Khi mét thi ——
mit d& day
TRONG LUC

Nang lugng khi

Hau hét cac eong nghe van tai phu thudc vao mot nguyen
1y khoa hoc don gidn - khi dan nd khi no bi dét nong. Xang
dau, d4u diesel, tude bin, va dong co ten Iia déu duoge kich
hoat bdi khi dan nd. Khi khi dan nd bén trong mét dong co,
né & sinh ra mot luc cue lon duoe tan dung quay banh xe
hoac chan vit, hoac tao ra mét luc ddy phan luc manh mé.
Khi thuang duge dung nhat 1a khong khi. D6t chay nhién
liew thusng sinh ra nhigt luong lam khong khi dan na,
nhung cac ngudn nang lupng khdc thi thodng cong dugc si
dung. Mot s6 tau chién, tau ngdm, va tau pha bang su dung
nang lugng hat nhan. Chung st dung nhiét duoc tao ra boi
cac nguyen t6 phong xa nhu urani dé san sinh khi dan no
cdp nang luong chay cac chan vit.

CONG NGHE VAN TAI
Nhiung cb may "bist di’

38/39

4/ MAY BAY NAO
/' LAMAYBAYDAN
' DUNG PHO BIEN NHAT

| TREN THE GIGI?

May bay Boeing 737, dugc
san xuat lan dau tién nam
1967, |a may bay dan dung

m: durge dit phé bién nhat vai hon
néng 6 mijt 10.000 chiéc da
d6 loang hon \ Khi mét hom, : .
(nhehon™) . cyoNg sk 4 s B dugc ché tao.
khi bén ngoai hfﬁ I"p-#%
Khi dén nérthodt g
ra ngodi qua 18 ? Khi mit d8 khi trong

vi ngodi khi ciu tuong
duremng nhau, khi cliu
khing bay lén nia

Tan dung nhiét
Khinh khi ciu khi néng tan dung
khang khi dan nd dé tao ra luc nan%
Bt ndng khéng khi b&n trong khin
khi ciu khign cho nd dan nd, Mat dé
khang khi trdr nén loang hon ("nhe
hon™), do d6 ¢ st "ndi” 14n hon
phan khéng khi bac quanh no. Khi
cau s& bay l&n cao cho dén khi
mat dé khi bén trong nd can
bang vaéi khi xung quanh.

<

l"jlz @F| Thiét bj dét néng

J == khi bt dhu gia nhit
ﬁﬁﬁ cho khiéng khi bén
AWAS trong khi ciu
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Xe dap

Vigc phat minh ra xe dap ]2 tién b 16n nh4t trong phuong
tién van chuyén ca nhan ké tit khi ngua duge thuin dusng.
Xe dap hién nay vin 12 mét trong nhiing dang phuong tién
chuyén chd c6 higu suit nang lugng tét nhat.

Truyén din ning lugng
MNang lugng ti co cta ngudi dap xe duce truyén toi
bénh sau bdi mot day xich két ndi voi ban dap thong
qua bd cac don bdy duoc goi 12 dai dia. Ngudi dap xe
chi co thé dap vai higu sudt cao trong mot khodng toc
do rat hep. Bo truyén dong (dia xich va lip) cho phép
ngudi dé cd thé git duoe tée do trong khodng nay
bang cach lam cho banh sau quay nhanh hon hoac
cham hon vai cing mot tde do dap.

SO1cy,
(&) Lip lém tao ra nhigu lye Lip nhé quay
<&
r? hen nhumng tde 48 quay nhanh hom, ting
|ehim h - the dé

/l

> n

o P
{ T ' .
N e i ’

:"-fi'mg XY
Luc i6n hon ©tabandap T&c d6 16n hon
Khi sang s6 nhd, ngudi di xe dap ~ Khi sang s6 1on, méi vong quay ithung xe tgo thanh
phai dap ban dap quay nhidu . ©ua ban dap quay banh xe di cfu triic hai hinh tam
wdng hon mdi b thé quay quang dudmg xa hon so vai ik e chil
hét mét véng cla banh khi dung s6 nhd, tang téc
xe,

> dpclaxedap.

y

M&i lip o6 mét s
hegng ring lkhie
rthau, cho phép
ngudi dap xe lya
chon mét hé 88 '{"
truyén phis hop wéi Z
dia hinh dutng di &

B4 bién téc (ciii dB)

Efa xich

thay d6i s bling ;
céch chuyén xich i E:;:gﬁ“. h:;tm .
banh réng niy sang ; ' don by lam
banh ring kia : ¢ &£ quay dfa vi di
c!luﬁn xich
CHU THICH =
+=3 Lye tic déng
1= Ly sinhra “«:{Mdkm
tao ra lhye quay
biing cdch nhin

ban dap
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Pé gitr thang bang trén xe

dap, ngudi di xe dap can phai Trong tam
kiém soat duoc trong tam cla ddi wéi
minh. Khi dap xe chay thang, xe dap va
ngudi lai can didgu hudng _ nguii

nghiéng di d& dam bdo rang
trong tdm luén thang tryc

. '3.
vdi hai banh xe, tao nén o
mdt chan dé vang. "'ﬁ_ -‘h“ . / \

Khéi lugng clia xe | I;-'—-—- ]
?p VA R téc \ \
dung lye xuéng duwdi gﬁq_ﬂ_/ ‘H.H___#_.f'
===t Ueons i
MAT TIEP XUcC ]
: 4%
Bacgi K

E“‘“n: Ghi déng lam

xoay po ting, din
dén xoay binh

ﬂff} C trude
P Ghi déng |a don by gia tang luc
T tac dong Ié xoay banh trudc. Mot

vai xe dap c6 ghi ddng tut hdn

xudng dudi. Bigu nay gilp cho
ngudi dapudn cong lung 4

xudng thap hon, vao mdt o~

vitri khi dong lyc

hoc tf.':t hcm it

.....

Bo phanh kep gbm hai ma phanh & |
hai ben vanh banh xe. Bop tay phanh/
sé kéo day phanh, khign cho hai
mé phanh ép chat |8y vanh ¢
banh xe, tang Iyc ma sat va o
lam cham chuyén dong«
::ua banh o

waw 40/ 41

Hién tugng banh xoay tu do x

Luon o hai nguyen ly co hoc giap giai
thich tai sao mot chige xe dap co thé
ding thang: hitutng conquay hai | N
chuyén va hiéu dng caster. Nghién ciu

gan day chi ra mét Anh hudng quan

trong khac do 1a phan phia trudc cia

xe dap thuc t& co trong tam thap hon

phin sau v4 nam ¢ phia trude truc didu

hudng. Trong khi xe nghieng d4, phan

truae cta ®e dd nhanh hon phén sau,

xoay banh trude vé phia do va git cho

xe dung thang.

_‘_'i-— Xe dap nghiéng khi
. N chye dd

Hudmyg quay

Binh xe xoay

HIEU UNG CON QUAY HOI CHUYEN
Banh trudc hoat ddng nhu midt con quay hii
chuyén. Méu xe dap nghigng sang mot bén,
higu dmig ndy 58 xoay banh xe v& cong bén
d4, gitr cho xe thang dimg.
True diéu hwimg
{duwimg hrdmg
_____,r"'i_ tuong tir cang
trude huimg xudng
miit ddr)

Didm Iilfp xne i
miit dit

HIEU UNG CASTER
Bidm tigp x0c gita banh trudc va nén dudng
¥a chay ndm phia sau tryc didu hudng,
gidng nhu banh xe xoay & xe déy hang. Téc
1& banh xe ludn ludn xoay clng hudmg vai
hudng di chuyén cla xe Jap.
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Dong co dot trong

Nhifu may moc, ti 6 t6 cho tdi cac thigt bj ding dién, stt dung
dong ca dét trong dé sinh cong. Péng co 6 t6 bién d6i hoa nang
ti nhién lidu thanh nhiét nang réi thanh déng nang dé quay

cac banh xe.

CO CHE HOAT PONG
CUA PONG CO DIESEL

Péng co diesel hoat dong
tuong tur mot dong co xang,
chi khéac 14 dong co diesel

Poéng co bon thi sir dung khéng khi néng nén
Bong co ddt trong ddt chay hén hop nhién ligu (thuong 1a xang \ thay vl arg?;ct:‘ugga“h Iira /
hedc ddu diesel) va khong khi bén trong mot xi lanh. Bong co nhién lidu L

bén thi sinh cdng bang cdch 1ap lai bén chu trinh, hay thi (ky):
nap. nén, nd va xa. Mot hén hop khong khi-nhien lieu bi dét

nong, duge kich nd bang maét bugi danh lia, ddy pit tong trong MﬁT TRONG NH EING BGNG
¥i lanh xufng dudi lam quay truc khuyu néi vai no. Chuyén : ; g
déng quay nay duge truyén toi banh xe thong qua bo phan CO RA Bﬁll SOMN Hﬁ;T CUA

truyén dong. Cac xi lanh khac nhau dét chay tai nhung thei RUDOLF DIESEL
dié¢m khac nhau nham sinh cong déu dan, nhip nhang. F =
CHAY BANG DAU LAC

Tryc khugu
xoay lidn tye ﬂ.ﬁ:l[;IGII.T:TA
Van nap - En xh Van
ng nap
ddng

Hén hop khéng khi-

1 hop | Hén hop khéng khi-
nh:irﬁilﬁniil;::g nhién ligu bj nén —
9 Mén
Mgtptruc: Van nap déng.
khuyu xoay md van Eﬂﬁ‘gﬁgf u?rhri'mg
Nap (xu pap) cung xi lanh chuyén déng
IElrE. tryc Idﬂlé}"u kéo l&n, nén hén hop
B _étﬂl'lﬂ g ﬁm' khang khi-nhién
2 éﬁjkrr?gng k?a? dn lidu t&i mot thé tich
nhign liéu bj hut vao R r ang
ey Il 4p sudt trong xi
trong xi lanh, lanh .
¥ilanh Fit téng
di chuyén
CHO THICH o
Mhién ligu Pit vhng
@ Khing khi

‘:&ﬁn déng

® Khi thai
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CONG NGHE VAN TAI
Péong co ddt trong 42 .{ 43
mmhm-tm l-rillrriili-i-i-li-i--illl-l-i-ilI!--I--III!--I--F-Fll-'-"l!--‘"'---‘ll---ll----ll LR ]
Pong co bon thi rit nang, vi vay Céng truyin
khong cé tinh thue tién trong Bugi dénh I\ }u:ﬁ mé va
nhigu ioai may mac, ching han hon hop
khi-
nhu cua may hoac may cét co. il Ok hky TR - -
Thay vao do, nhing loai may o= h&n hop khang chuyén lén -—
nay sit dung loai déng co hai khi-nhién ligu trén
thinho hon, kichnébugidanh (G acea—— Hon hop khong ki
Ia mot 1dn sau mdi vong truc nhién ligu bj nén
khuyru, thay vl sau mdi hai vong Khi xa
Pit tdng di
truc khuju. chu:.rgnglﬁn thedt ra
Cﬁn nap mérva hin Céong nap déng
b FEL ik Céng g, Pittongdichuyén
Tidu di vivo truyen din o0 it chadin b

Kylan  Truckhuju

Pit tong di chuyén l&n, nén
hén hop khéng khi-nhién ligu,
hdn hop sau dd dugce kich chay
bdi bugi danh ka. PIt téng tao
ra mét buding nda chan khéng
phia sau, nap vao thérm nhién
ligu va khong khi thong qua
mgt cong nap.

Bipitting  pan hin hop khing
bit chit khi-rhién ligu
Ky xudng

MNhién ligu bj A6t chay
déy pit tong xudng dudi,
lam quay truc khuyu, Céng
truydn dan khéng cén bj
bit khi pit téng di chuyén,
ddy thém nhién ligu kBn
phia trén cla xi lanh.

hén hop khéng khi-
nhién lidu, ddy pit téng
xudng dudl

N&

Khi pit tong
cham dinh cla xi
lanh, bugi danh lia
dét chay hdn hop
khang khi-nhién
lidu tao ra mot khai
khi ndng dan nd va
ddy pit téng xudng
durdi.

Bugi dénh lita &t ¢mﬂ

Trye khuju
tidp tye
Quay

Van xi mérvh khi
xd bj ddy ra ngoai

Xa

Van xa mda. Vi
truc khuyu tidp tyuc
quay, nd déy pit
tong nguoc trd lén,
déy khi x4 ra ngoai.
Sau ddé chu ky tiép
tuc 1ap lai.
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O t6 hoat dong
nhu thé nao L T

O to 1a mot tap hgp nhiéu hé théng, t4p hop nay sinh céng trong Hé théng truyén déng tu
mot dong co va truyén noé téi cac banh xe. Nhiing hé théng khac gﬁnghhﬂi'; ;ﬂﬁ" :ﬁ: ,,E,'é“ la

: : . \ tay chon m vao trén cac /
cho phép tai x€ diéu khién xe bing cach xoay banh lai dé thay N il s

d6i huéng va nh4n phanh dé gidm téc hodc diing hin xe lai. My san Xuat tir
Truyén nang lm;mg . | Nhana b phan néng nhét coa

Pdng co 6 to dude két ndi vai banh xe bdi mdt he chic & td |a ddng cova tryc B sat
théng gém truc va bo truyén dong, duge goi chung la  truy@n dong cla né, gdm ca b e o

he théng truyén dong, giup cho cong sinh ra tu dong Eﬂgii‘% ncggggrggﬁ'fg gg':.ﬁ S

co duge st dung voi hiéu nang t6t nhat. Hiu hét cac  cao tinh &n dinh, nhat 1a khi & té
&t oo mot he dan dong hai banh, trong dd hoac 4 Va0 cua.

hai banh sau hoac 12 hai banh trusc nhan luc truyén  Béng TPJ“&%E

dong tu dong co. Cac loai xe vuot dia hinh, cin them . T

hic bam trén cdc bé mat gd ghé, co he dan dong bon s [ = ._1
banh, toc 1a tat ca bon banh xe déu nhan hue truyén —

dong tryg.tiep ta dong co.
i ' B& Iy hop ndi téch trye quay va hép a8

Khi nha cfn, dia ] .
hop bi kep gita di:: Bia dp lywe x
dp lyc vabdnhda, i Trye din
cho phép binh db I R, déng,
truyin diin chuyén BEEE | .

ding "

]
T

Céc pit téng bi
diy xudng bai
khi din nértrong
keir né

e mUra g

Chit lam mat &
chiy qua bd

tannh-| .." : b .. ; .... 4]
"h FREES Bénh da njng tritnidng
luomg quay vi giit che truc
khugu chuyén déng ém &i o HES

Khéi déng Péng co . BO LY HOP
Xe & to khai deng duge nhé Chuyén dong cla & té bat dau
mot loat cac thao tac sinhcong  tl dong co. Khdi dong dong co sé B6 ly hop e
va chuyén nd téi banh dén dét chéy nhién ligu va giai phong = Trong mot O t6 sd san (digu khién
dong mot cach cb kiém soét. nang lugng (xem tr. 42-43). Viéc thi cong), khi 6 to bat dau khdi dong,

¥oay chia khdi dang hoac nhan nay s& lam chuyén déng pit tong, pit tai x& phai nhdn chan con (ban dap
nat khdi déng s&ﬂbag?t mét mé to  tong lam guay truc khuyu ciia déng ly hop) ngat két ndi dong co khoi cac
dién nhd chay &c quy lam khdi co. Banh da gén véi tryc khuju sé béanh xe dé & to khong chay gist cyc

¥ dizu tiét céng sinh ra tir céc plt to nhao v& phia trudc. Sau dé, tai xé nha
et tI!:anh c:hu:,réﬁ déng ém, e dic chan con dé ddng co lam quay banh xe,
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Piéu huéng

He thdng didu hudng don gian @

nhat trong cic xe 6 td phy

thudc vao mot dang co cdu

truyén dong duoc goi l1a banh d: ﬂhufén
thanh riin

rang va thanh rang. Banh lai
v lang sé lam quay mot b&nh
rang - mét oo cdu tron nhad.
Cae rang ctia banh rang an
khdp vdi rang trén mot thanh
ngang goi 1a thanh rang.
Khi banh rang quay, no
di chuyén thanh rang
sang hai bén va lam xoay
péanh xe. Trong mot
chiéec & to vdi co ciu tro
Iy 14i, ddu ap e cao
hay mo to dien giap di
chuyén thanh rang.

Hoay
v lang
larn xoay

bédnh réing

Bin dap ly hep &

: . Chn a8 duoe sir
| vi tef tr nhién dung dé chon s§ —
> BANDAP

T Ili Tl E I T I G E I T I I I TECTICGEOECRECTICFEOEROREOENECRECYTOEOERYTEEEET R R R ANR R RN R R RN N R

Thanh ring

CONG NGHE VAN TAI
Ot hoat dong nhu the nao

Phanh

H4u hét & t6 déu dung phanh dia. Mot dia
duge gan cd dinh vai truc cia mdi banh, va
khi banh xe quay, dia cong quay theo. Khi

tai x€ nhdn ban dap phanh, he théng thuay

luc ép hai ma phanh, dugc gan trén cang
phanh, ddy vao dia dé lam giam dan tdc do
cia banh. _ M phanh

X

Banh xe

Cang

hanh '
i ' HE théng thity lue

N DfTa gin chiit phia
bén trong binh xe

Bo vi sai

Trong lic xe vao cua,
banh xe bén ngoai vong cua sé
phai di chuyén xa hon banh xe
bén trong, do d& banh ngoai sé
phai quay nhanh hon, MOt bd vi
sai, dugc dat & gida két ndi hai
banh xe cho phép hai banh ré
ddng thi.

| 55 & dinh t6c 48 truykn niing
lugng ol ding co tdd trye thir cdp

Hép s

2ong co pit tdng lam viéc higu qua
nhét & téc 36 tuong d6i cao, vi vay tao
ra cac sé khac nhau 14 cin thist dé gidm
bét tde do tai tdec dd quay cham hon can
thiét cho banh xe chuyén dang. Mbi sé
tuong (mg vai mdt khodng tdc dd khac
nhau. S& dau tién (56 1) thudng dugc lua
chon dé khdi ddng cho xe chay.

IW_H =

— Thanh chon 38 Bénh ring
Mia chon o8 di bdin tryc
chuyén vang dém, b, (miit tré)
ving dém khéa 58 §l quay bén trye
vao vi tri

! Bén true

vi sal

\\—Eanh rang chi déng

Mdi hé banh rdng vi sai cd thé ty quay
trén truc cla chinh nd, cOng nhu Xoay

theo banh rang bj dong. Tucla
ching cé thé lam xoay chuyén
hai banh rang ban tryc & hag
bém i 1:1|_5|v: oIt khac

True thiclp

Truc truyén déng

Trong mot & téd dan déng cau
sau, mdt tryc truyén dong dai néi hdp
s& vdi tryc banh sau, Trong & td dan
déng cau trude, ddng co nam & phia
trén coa banh trudc va guay cac banh
théng qua mdt tryc dan ddng ngén,
b¢ vi sai va cac ban tryc.
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O t6 dién va 6 to lai

Hiu hét cac loai 6 t6 duge cdp nang lugng béi dong co dét
trong d6t chay xang hoac ddu diesel. Tuy nhién, nhitng

quan ngai vé khi thai doc hai do nhing loai dong co nay
sinh ra da dan téi viec phat trién nhing loai 6 to dién va
& t6 lai it gay 6 nhiém hon.

CHIEC O TO LAI
DAU TIEN PUOC
CHE TAO KHI NAO?

Kv su Ferdinand Porsche da
ché tao chiéc xe & to lai dau
tién trén thé gidi vao nam
1900. Ong dat tén cho no
la Lohner-Porche
Semper Vivus

(“séng mai").
0 tﬁ dieﬂ. Pin .&E“ eung ¢‘P ning o dﬁj‘iﬂﬁh
O 16 dién duoc cdp nang luong boi mot hoac nhiéumoto  lueng i bg diku khién i

dien. Mo to duge ndi voi mot b pin o6 thé sac. Cac o to
dien don gian hon cac 6 to chay ddng co pit tong thong
thuong vi chung khong cdn tdi hé théng d6t nhign liew,
he thong danh laa, he thdng lam mat thuy lue, hay he
thdng ddu mo boi tron. Hop 56 cang khong cin thigt, vi,
khong gidng nhu cac leai dong co A6t trong, cac mo to
dien luon tao ra luc xoay (xodn) cuc dai d moi tée do.

Mb to dign cip niing
hrong cho & t5

O td lai
Mot chige o to 1ai co hai hoac hon

B4t diu di chuyén

Hau hét cac lcai & td
lai bit dAu chuyén

MO TO DIEN

ngudn nang luong khacnhau tacra déng chi bang mé B

dong nang chay cacbanh xe - mot o dign duge cdp | =g CcONG SUAT
dongcoddttrong va ftnhatmotmo  ho gt W o - —

to dien. Co hai loai ¢ to laichinh. ©  trong khong can E = @ it e

t0 lai he n6i tiép luon duoc c4pnang  dung dén. Kni di ‘B g [esee|

luong bdi mo to dién cia chinh no. fmﬁg ng‘;n i te _

Pong co dét trong cd vai trd chay dd cham, &t cb PONG

mot may phat tao ra diencdpnang  thé chican sirdung Péng cordt! ©Y

lugng cho mo to dién va sac lai pin.
Loai & t6 lai tha hai, loai c6 he thdng
song song phd bién hon (xem bén

nang luong dién
trong ca hanh trinh.

B chia céng suft két hop lye
xodn tir md to difn va dong eo 3

Mé to dién cdp

MOTO _—niing lugmg

DIEN

phai), co thé duge cdp nang luong Tang téc
bai mot trong hai nguén, hoaclaca N diu ::han E‘:nﬁﬁ
: : : t&c nhanh chéng,
heur ngudn duge st dung ddng thoi dbra S ot trang
khi cdn tao ra cong sudt hoactéc d®  par dau hoat P
tai da. dong. Cac banh

CHU THICH

cla & td nhan
nang lugng cua

B ca ddng covamo
+ = Ning lugng dién to dién, Déng co
¥ clng chay mat
Niing legng ti dgng codbirong | may phat dign sac Déng coelp| CO
lai pin cla mo to nling luong

didn,




I-E:'lau hheat ?;I_F thﬁr& cpxhanr;:r & ig}sn:r dung cac CHIEC © TO PIEN BAU TI EN

g Ao 10 [
E’aen“am"aé”nz"?.angﬂ‘a Attt PUOC NHA PHAT MINH
oty bl e ROBERT ANDERSON CHE TAO
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CONG NGHE VAN TAI
t‘.‘:tngﬁgv&ﬁm lai ‘ié / ‘47
Fhﬂ“htﬁl t!ﬂ Hi“g qung R e R x
SRS

banh xe thanh dién nang dé sac pin.

Ming luong ti
pin 58 tn:.:r?n tin

VAO THAP NIEN 1830
M to didin ddo chitu vi trérthinh mat
P

1

1N

MOTOD

Binh xe quay chim T

M& 1o bifn 441 dlﬁn T

ning thinh nin ; . diin khi déng ni
¢h!}?biﬂh :'ﬂ':ﬁng = MUC PIN IE ¢ ¥ bibifn 11?11'!.11;'9: MUC PIN 1[ T]I
dién néng
Tang téc 2 Phanh
Khi mét & té dign hodc & t4 lai tang tée, ddng co Khi tai x& nhdn phanh, méd to dign trd thanh mdt méy

clia xe 58 18y luong dign cin thidt tipin. Mo tobién d&i  phat dign. Thay Vi rlt ndng lugng tlr bd pin, nd chuyén ddi
dig¢n nang cda pin thanh dong nang cla & to. Mic diégn  ddng néng cla cac banh xe dang quay thanh dign nang,

tich trong pin s& tyut dan vi nang lugng bi mit can dan, dién nang sé dugc nap lai vao pin dé tai s dung.
. Ming ] dude déng cot 1o -

Khi & t& dan
chay vGi toc. i i m Mot chifc & to kho i lai
dd cao trén _ : " il NG NG i)
dudng trudng, @ ==pd C CONG SUAT| c& cac loai camera, laser, va
chi déng co < S L et ra da da dang tac ra mot hinh
d6t trong van =¥ E MAY PHAT mfm@ﬂ anh 3D theo thai gian thyuc v&

anh. Md to T khoang khdng gian quanh xe.
dif.:n khéng can & = '—}l e i Két hop voi cac may tinh, bd
ding dén. e onc B didu husng ve tinh, va tri tué

o H nhan tao (A, nhing hé théng
Bbhenibinkag) ™ nay cho phép chiée 6 to i 14,
luemg cho bdnh ﬂ
<Ey
Pin dang spc | MO TO DIEN v
Phanh
Khi & t& bat dau
chay cham lai,
dong ¢o dot
trong va mod
to dién tat. Khi
rihdn phanh,
nang lugng du
thira cia & to
dugc bién d6i
Egi”,‘_.t‘.,? ien aé Méy phdt dién bign ddi — CO ==
néng lugng tir banh xe H’
thinh di§n cho pin ! S _
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Ra da

” : Song doi nguoc lai
Cac ra da dugce sit dung dé xac dinh vij tri i_:, r:acl vat thé kim loai Ie::g nhir méy bay sé
'C[I'Ig Dél’ig héng phan xa & cac song vo tuyen. MOt val song
cuanh : vat g kh cach xa cach phan xa nay s& ddi nguoc trd lai &ng ten.
truyén di cic song vo tuyén tdn s6 cao (xem fﬂﬂiﬂ% cach H;fc may baz.é ﬂuo‘cr tin g t{gén guiﬁ_
o s = FErY 1 glan c XUNg S0ng i ra da truy'en |
tr. 180-181) va do tim bt ky séng nao bj phan Py by vl Raioe T

xa nguoc lai. Ra da 14 thiét b séng con cia he
théng kiém soat khéng Iuu, va duge sit dung
dé theo doi hanh trinh bay cia cAc may bay va |

Vb kim loai phén xa

Iﬂém soat s an toan Cl.'la Chﬂﬂg Rh.]- ha?a sdng va tuyén
Ra da kiém soat khéng Iuu

Cd hai loai ra da dugce st dung trong kiém soat Céc lubng séng vd .
khong luu - ra da so cip va ra da thitcdp. Rada tuyén tirra da soredp '%;

50 cdp truyén cac song vo tuyén ma may bay Ang ten lién tye |
phan xa lai, phat hign vi tri cta nd. Ra da thu -:hu;ré:} ddi gifia

cdp phu thude vao cac tin higu pui di cha dong ; ﬂ‘f;;:h“ et "b%
ti mot chiée may bay, st dung mot thigt bi goi 2

la b tigp song, dé bd sung thong tin vé may bay,
chang han nhu dinh danh va d¢ cao.

Ang ten noay 360 =8
do d& quét tim méy =TT ) TT.F T T “ e
bay & mol hudng e a il | | g Q‘b

NHONG
~ CONG NGHE
NAO KHAC SU DUNG
RA DA?

Ra da co mot vai inmg dung
khac, gom ca trong viéc
khao sat dai duong va dia
chat, lap ban do, thién van
hoc, lan trong hé théng
canh bao va camera
chéng trom.

Thingtindo -
bé tifp sdng ;
cung.cip

-
Vi trielia —
msy bay

Enrdmg bay —— 7

R—ABA -l‘!"--l"l'iiiiIl‘l'-iiiIlml

Céc tin higu tir ra da so clip
v thit cfp dirge gini t& thip

' RA BA kiém sodt da phin tich

= 5 — 1 Radasocap
J Lﬂp BAN DO Mot ang ten x::ua'_-.régiri di cac xung
- » sang vo tuyén theo khap moi hudng,
BE MAT SAO THUY Séng sé truyen di theo mot dudng thang

vai tde dé anh sang. Ang ten vira cd thé
SAO KIM truyen va nhan séng vo tuyén.
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Mot s& loai may bay quan sy, nhu may bay
ném bom B-2, dugc thidt ké dé né tranh ra da
cua déi phuong. Hinh dang cla may bay nay
phan xa cac séng vd tuyén ra xa khdi ngudn

: phét cua ching. V& may bay cing dugc phi
h———"" cac loai vat liéu hdp thy séng ra da, ching sé
gidm thidu sy phan xa va khién méy bay kho cé
thé bj phat hign. Bay dugc bigt dén nhula cdng
nghé tang hinh.
Cée s6ng phan
Eh:i gthin tin,
L I T
lgi tin hiig::fﬁ'ct

Am soat khénag o Che loal wit
> ligu hip thy
sdng ra da

Ra da cang co thé phat hien ra nhing thi nam dudi long
DI dat. Cac song vo tuyén bat nguge lai khi cham toi bat ky
vat thé hoac vat cidn nao trong dat, va song phan xa sé
L duge k0 1y trong mot may tinh 48 1ap ra mot ban d6 vi tri.
Ra da xuyen dat duge st dung trong nhigu linh vite khac
nhau, bao g&m ca khao ¢d hoc, ky thuat va cac hoat dong

quan sil.
' -k HQUa Sy bién dang
| s TR . -ef"w E&{F cho thily vat — HAng ten duge
fsa ik ‘.ﬂ; | . o thi b} chén £ diy ng;ng‘
trémn b cRAt
s dé quét db
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Camera
ban téc do

R4t nhiéu loai camera ban tdc d¢ sit dung
ra da (xem tr. 48-49) dé do t6c do ctia mot
phuong tién. Ching truyén phat cac séng vo
tuyén t6i mot phuong tién va tan dung séng
phan xa nguge lai dé tinh toan téc dd ctia no.

Hiéu ting Doppler

Khi séng vo tuyén cham toi mot phuong tien dang
di chuyén hudng tdéi hodc ra xa khéi moét ngudn
phat, chang han nhu mot camera ban tde do, su
chuyén déng cia phuong tien lam thay ddi bude
sang phan xa. Pay goi 1 hieu ung Doppler. Hi¢u
ung nay cang khién cho tigng coi hu cla xe ciu
thuong cao len khi xe tigén lai gdn va xudng thdp
khi nd di chuyén xa khéi ngudi guan sat.

Cd ché hoat dong cia mot camera
ban téc do

Mot camera ban toc do bdn ra cac ludng séng vo
tuyen, sau do do cac séng bi phan xa lai ti mot
phuong tién dang di chuyén. Camera su dung su
khac bigt gida song truyén di va song phan xa,

do hitu (ng Doppler gay nén, dé xac dinh t6c do
cia phuong tién. Cac song vo tuyén cuc ngan do
mot camera ban téc do phat ra duge goi 1a vi song.
Chung co bude song ¢ khodng 1 cm va truyén di
vadi tdic do anh sang.

Cic séng am bj kéo
diin béd phuong tién
di xa diin, im thanh
thidp xufng

Truyén di

B¢ ra da cda camera
ban téc dd ban ra modt
ludng vi s&ng, s6nNg nay sé
lan khép con dudng. Chua
day 1 micro gidy (mot phan
midt trigu cla mat giay) sau,
cac song s& cham tai dudi
cla phuong tién dang chay
trén dudng.

Phuomg tién chuyén
déng kéo din cde
sdng v tuyén bj

phén xa

Camera ban téc d6 gin ¢é dinh (
Sy khac bigt trong budc séng gida

cac song ban ra te camera bén
téc dé va cac song phan xa lai tr
phuong tién cang lén thl phuong
tién dang di chuyén cang nhanh.

MOT BINH DUYET VE 35 BAI gﬁh
NGHIEN CcUU QUOC TE CHO

THAY RANG CAC CAMERA BAN
TOC PO GIUP GIAM THIEU TOC

PO TRUNG BiNH TOI 15%

Cic séng &m dbn

vé phia trude

phuemg tign, im
| thanh cac lén

Phan xa

Cac vi sdng ddi nguoc
khdi than xe gidng nhu anh
sang phan xa nguogc lai khi
chidu tdi mot t&dm guong.
Hinh dang cong cla xe sé
truy®n cac sdng phan xara
khap cac hudng.

Cde i sdng
truyen di iy
camera bin -

tée da
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Camera bin téoc do

Nﬁr&t camerabéntdcdochmmmot

tf' bé ra da, camera, ngudn cdp dién, va mot

&'ﬂ!" bé didu khién. Camera thudng ban phan sau
o cla cac phuang tign, vl vay anh dén flash
O clia camera khéng lam lda mat cac tai xé.

B dén fash V3
chiffu sing bién A

a8 xe 4é nhin e

iy CAMERA

Céc sdng
phin xa ed
burde sdng

dai hom

——

Mét vai sing ban téc dd cam
tay ban ra mot chudi xung laser
vao phuong tién giao théng
va do th&i gian ma xung phan
xa quay ngugce trd lai dé tinh
toan khodng cach va tdc do
cla phuong tién do. Ky thuat
nay duoc biét dén la cong nghé
LiDAR (Light Detection and
Ranging - Dd anh sang va xac

dinh khodng cach). I

-

Tiép nhan

Bd phan ra da thu dugc mdt vai vi
sﬁng phan xa. Néu budc song dai hon
cta ching chi ra mét tdc dd vugt trén
téc db gidi han, mot camera ky thudt s
duge kich hoat dé chyp anh chiéc xe.

SR,

Cit gin camera
& 43 cao va gde
clin thiét

: CAHEHA
BAN TGC ﬂ@a _____
PHAT MINH KHI ! ﬁ'i'

Du y tudng phﬁt ﬂlﬁn camnrn
ban téc do xuét hién it nhat
‘phai tir khoang dau thé ky zﬁi
nhimg chiéc camera ban téc
d6 ding ra da dau tién ﬁm;m
. San xudt tai My cho muyc dich

* quén sy trong Thﬁ' ::"h_lﬁrl
tI'lI'.'r hai :
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A Dindayan N
Tau & - cdc dy tidp dién
X ?
Tau mang lai mét trong nhitng gidi phdp van taitist & ;
kiém thoi gian nhat khi di chuyén duéng dai trén bo. ";_,é" Déi earben duge

Cac loai tau hién dai duge cung cdp nang lugng béi mg kim ]:;; : iﬁi Clin trén | \
cac déng co diesel hodc bdi mot nguén dién ngoai. ! dign ~ Chndusi,

Tau dién

Tau dign duoc cdp nang lugng bai ngudn dién ta cac soi day cap
bén trén noc tau hoac mot dusng ray tha ba trong he duting
ray. V1 chung khong phai tu "cong” bo phan tao ra nang luong
cia chinh minh, ddu tau dién nhe hon d4u cac tau chay bing
diesel va do dé od kha nang tang tdc nhanh hon.

Pao chiéu déng dién

ﬂﬂﬁ_t t;'!':;iég gﬁgﬁd&u&au dién hiir_!m
2l Dien d dan n

Al DA CHE TAO 8 din the <a0 thanh g dién
CHIEC PAU MAY xoay chidu cé dién thé thap

can thiét cdp cho céc mo tg
I:!;én larn quay cac banh
Ean.

B& nghich luu bién
déi dong dién mét

PAU TIEN?

Vao nam 1804, k¥ su ngudi
Anh Richard Trevithick da
ché tao dau may xe lira dau

= higu thanh
tién. NG duoc sirdung dé |  chiey nhumg vin
~ van chuyén sat tir xudng o6 dign dp
sat Penydarren & thiip
XU Wales.
CHU THICH
i Déng AC dign Déng DC dign Déna AC di A et M& tor kéo, chay dign AC,
_} ﬁ]:' S0 é Eﬂp t]"lﬁp % thﬁ;ﬂ lﬁ':l"l- 5[5' + Nhign I-Ieu Lhm quey hu‘nh:;e:m
Tau chay dién-diesel daﬂffé‘mﬂ“ d:'f; ﬁ Méy dao dién bién déi
Hau hét cac loai tau diesel hién dai co trang bi mot dién ap thip | chuyén ding quay cia

trye truyén déng thanh

mady phait dién diesel gin trong d4u may. Thay vi B3 nghich luu déng AC dién dp cao|

truyén nang luong truc tiép tei banh xe, dong co b"‘“tfci ding
diesel lam quay mot may phat dién xoay chigdu hay dbng m:: dﬁ:
may dao dién (xem tr. 16-17) dé tao ra dien, van hanh ép thip
he théng dién cia tau va cac mo to keo. Vi tau chay
diesel khong cdn téi ngudn dién ngoai, chung duge
s dung trén cac dudng ray noi viee cdp dien cho tau
khéng cd tinh kinh t&.

m

Diéng AC dién dp thi

Cong sudt déng co &Thq:,- nﬁcﬁé 1::: '.l:éE
Déng dign xoay chidu (AC) dira

tlr méay daoc diégn chay bang déng M& to kéo cllp ning
co duge bién ddi thanh dong mét  lweng cho tiu chay
chigu (DC) bdi bé chinh luu. B nhd sir dung dang
nghich luu s& bién déng dién nay  dién sinh ra v may
thanh déng AC cdp cho cac mo to. dao dién




yevkindlevietnam.com

[EE R EERERERLELLRERE}. FEEEW

phan Iyc, Tau sé di chuyén bén trong
met dng lon gan nhu chan khéng. B
Khéng khi dugc loai bd dé lam giam
higu (ng pit tang (khéi khi tich ty phia
trudc con tau) va cho phép tau chay
nhanh hon nhé ma sat giam. Cac nam
cham dién tl gan bén dudi con tau va

llllllllllll R e R R R R RN R R R R R

Tau siéu tdc Hyperloop & mot con Khong khi duge logi
tau thi nghiém dugc thiét ké cé thé bé khai 8ng di tao ra p
di chuyén nhanh hon ci mot may bay mijt méi trudmg glin ng

: nhr.r chiin !-:hﬁng I

CONG NGHE VAN TAI

Tau 52 / 53

| @,

trén truc dudng ray s& hit hodc day 1an
nhau dé sinh ra lyc nang va lyec day.

B& chinh luu bidn d&i dang AC
thanh dang DC dién dp thip

Gid chuyén huémg
- mang bdnh xe, phanh
vi hé théng treo

Miy bifn dp ha dign dp cha
ngudn dién 1y v day tiép dién

bBing co diesel tao ra
néng lvong nhérqué trinh
ddt chay nhign ligu bén
trong; ning lrong lam
quay trye truyen dgng
nidi vii miy dao difn

Quat tin nhiit loai b
nhigt dur tlr déng co

| M chin dién tir

Gia chuyén huéng va banh xe

Mdi toa tau duge nang do 4 hai ddu boi mot dan khung
duoc goi 12 gid chuyén hudng, noi bé banh xe (trgc va
banh xe) duoc gan vao do. Mot vai loai gid chuyén hudng
¢t thé ré hudng theo ray & nhing khue cua. Cac banh xe
dugc lam tit thép dac va chay trén cac dudng ray bang sat
dé gidm thigu ma sat 1an. Mdi banh xe déu o6 mot vanh
phong, hay mat bich, & mét bén gitp git cho banh xe

ludn d trén ray. s st Tadig zoay

Chay ém ai guanh mdt tryc trung tAm Mgt bich

Gia chuyén hudng co mot Truc

hé thdng treo gan lizn. N trung tin
str dyng cac | xo xoén

bd giam xéc, va cac
tdi khi dé hdp thy
chén déng va
cac rung lac sinh
rado dd gd cla
dudng ray. Banh
xe ludn tigp xdac
vai dudng ray,
trong khi dau Binh xe
may vacactoaxe d

phia trén ludt di mdt cach
&m &l xoln

:I;{Embm = I‘Tt

' | Gid chuyin |
wimg True trung tam
Ré vao cua

Mat dodn tau dai véi nhimg bd banh xe béing thép chay trén cac
dudng ray cing bang thép theo 1& ty nhién 5& bj cung. B gitp
cho con tau cd thé udn theo cac khic cong cua, mdt 54 loai gia
chuyén hudmg hign dai cd mat eo ché didiu hudng gin e dinh, vai
mé&t thanh dam didqu hudng va cac tay don treo linh hoat quanh
mat truc trung tam, cho phép cac bd banh xe b thé ré ngoat.

I 'Toa e
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MUI
Lo
=
Q-
[~
‘*E Hop hye clia bubm
' va sfing chinh tao ra
E = chuyén djng huémg
. vié phia trude

pUdI

Xoay bianh 141
dudi sang man
nao thuyén ré
sang man dé

BANH LAI DUSI L

Thuyén buém

Thuyén buém tan dung chuyén dong két hop ctia gié va
nudc dé di chuyén ma khong cin téi déng co. Chung ting
duge stt dung trong giao thuong va chién tranh, nhung
hién nay chii yéu duge dung trong cac hoat dong thé thao
va giai tri.

Sirec gid

Budm sé can va doi lai mdt phan khong
khi thdi quanh né. Sy thay déi trong
déng khi théi nay s& |Am giadm ap sudt

khang khi & phia trude budm va tang ap
sudt khi & phia sau nd.

GIO

LUC DAY
NGHIENG

Lyc ddy nghiéng
Gié thdi theo hinh lim thuyén nghiéng
dang cong efia < v mit hén
bubm %
4%!39 %, Ticdongotagic
Ek‘fb ﬂ o lén budm sinh rh
. e néng hrémg
; / phin tneee va sang

. bén man thuyin

Bubm bj kéo
& vé noi cé dp
e gt khi thip

Bufm tao thanh
hinh dang

x S8ng chinh ddy
glgng edinh nude nguee lai
méy bay 38 Ehdinr b
man clia LUC KHANG
gid
Tién vé phia trude

Séng chinh tao ra chuyén ddng tién va
phia trudc nhd ddy nudc dé trigt tidu
bét Iue A8y nghiéng (chuyén déng sang
man thuyén do gio tao ra). Lyc ddy man
thuyen khéng hoan toan bj trigt tiéuw.,

Buém va s6ng chinh

Nhirng bd phan quan trong nhat cda mot chige thuy#n budm 1a budm,
hodc he thing budm, va sdng chinh. Khi gi¢ thdi quanh budm, nd se
tao ra lue nang theo cach tuong b ludng khong khi thdél qua canh
may bay (xem tr. 62). Gi¢ tao ra luc ddy vao man thuyén. S6ng chinh
thuyén budm 14p dat beén dusi day bién luc ddy man thuyén cia gié
thanh chuyén dong huong vé phia trudc. Khi con thuyén, hay con
git, ddi huang, thay thi doan sé xoay (diéu chinh) budm dé ching &
goc don gid t6t nhat nham tao ra lue nang nhiéu nhat.
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B4t kv con thuyén nao cing chiém mot thé tich nudce bang thé tich cha Khéng khi
no. Trong luong ctla thuyén dugc can bang boi mot lue huong 18n trén,  ban trong
duoc goi 1a Iue néi hay huc ddy nguge. Mién 1a khéi luong riéng cia con thuyén
thuyén bing hodc nhd hon khéi luong rigng cla nude, lue ddy nguoc sé khidnné
du stic dé gitt con thuyén néi trén mat nudc. D8 co thé ndi trén mat nuge, 6 khéi

X

trong tam cda thuyén - diém gida cda khdéi thuyén - phai ndm thang ,ﬁ,,l,;”“nhg
phia trén trong tam ndi (tAm ndi), vi tri ma moi luc ndi tac dong vao. Khi hem
thuyén nghieng di (xermn ben trai), trong tam cia thuyén van gid nguyen, RONG LUONG

nhung tam ndi dich chuyén sang cing phia vai man nghiéng. Hai dié¢m
trong tam can phai duge dua vé vi tri vudng goc voi mat nudc nham dua
thuyén vé lai vi tri cin bang ddng.

/' THUYENBUOM
NAO NHANH NHAT?

Vestas Sailrocket 2 gir
kv luc thé gisi vé téc dé
| nhanh nhat cta thuyén
' budm vai téc do
121,1 km/h.

Than Ia bo phan chinh cla mot con
thuygn. Thuy®n budm cd thé cb
mdt than (don than), hodac vai than
(da than), Thuydn da than thudng
dugc s dung lam thuyeén dua wvi
ching nhe hon thuygn don than,
b&i ching khéng can tdi sdng chinh
nang dé gid &n dinh. Cac loai thuy2n

da than phd bién nhat la thuy&n hai  Thuyén don than Thuyén hai than Thuyén ba than
than (catamaran) va thuydn bathdn  Thyuyendonthancé  ThuyBnhaithanréng  Thuyin ba than cé mot
(trimaran). mdt than duy nhat rdng hon va &n dinh hon than chinh wa hai than

I&ng bén dudi boang. thuwdn don than. phy nhd hon & hai bén.

-
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Chan vit
Mang lugng ti dong co cla tau thay
thuding duge bién déi thanh déng
nang cua mot hodc nhitu chan vit
ddy tau chay trong nude. Khi mot
chan vit quay, cac canh quat lap
nghiéng goc cla nod s& ddy nudce vé
phia sau. Mudc sé d4y nguoc lai vao
canh quat, sinh ra luc ddy, ddy tau

- chuyén dong ve phia trie. Nuocse
' ’ﬂ@?‘a_ﬁ chiém chd khodng khong = -
wiia duge tao ra phia sau canh quat

dang quay. Didu nay tao ra mot su

khac biet ap sudt & hai bén canh

quat, vai ap sudt thap & phia truac

va 4p suit cao @ phia sau no. Su

chénh léch ap sudt s& kéo b mat

cla canh quat vé phia trude. Cac

chan vit cang duoc goi 1a vit xody, vi

HUGNG ClIA LUC DAY

chung chuyén dong giéng nhu xody Phintie il
vit trong nude. s
Gée etia bdnh L Nuﬁl:b-ichinﬂt dﬁyﬁuﬁpﬂa
dudi of th duge
thay ddi & chuyin

XUONG MAY NAO
NHANH NHAT?

Vao nam 1978, tay dua
xudng may ngudi Australia
Ken Warby da xac lap ky
luc téc do 511 km/h trén
chiéc xudng may lap dong

Tau thuy

Céng sudt cia dong co da giap tau thay vugt qua nhing
han ché clia gi6é va buém. Pong co cting cho phép tau thuy

i
i

tao ra dién nang va nang lugng thuy lvc dé van hanh ' cotén lira ddy cua minh,

nhitng bd phan thi&t bj 14p d4t thém trén tau.

Dbongco Tinh &n dinh =

Tau thay co thé dugc cp nang lugng bang E‘n%nc?u?}?: |§§ I;Lﬂnﬂgé"iéh:ﬂﬁ;lg rFr'?:Lrjt tl'*'fl'-'&!-"nﬁﬁt _‘.I

nhigu cach. Nhigu loai st dung dong codiesel (o ha fon ?:ﬂ g mi{: A chin 'uritl |

(xem tr. 42-43) dé quay mot truc ndi voi mot midi 44 gitip didu hudng tau (xem trang | smb T
(7

chan vit. Nhang loai tau khac, gém ca tau gdi diﬁn}.d’&;?gg gﬂ :ﬁac&crfgéit Iuri\ niag o
khach vuot dai duong, duoc cdpnang luong (el S ian it 6 dinh clp tau, sen 7@
béi cac tude bin hai nude. Tau chién thuting s ey ST
dung cic loai déng oo tude bin khi tuong RSN

b cac dong co phan luc (xem tr. 60-61), B

va mot vai loai tau o [on s dung ngudn
nang lugng hat nhan. Trén cic thuyén
may nhd hon, déng co thudng duoc gan
bén ngoai than thuyén, trong khi nhing N
con tau lon ludn c6 nhang motogan bén | Chin vit chay hiioig ligmig e Chiin vit mili gitp thu |

Pk ding e quay true d
trong I.;hr}ang L. nhé dong eo i vii chan vit ré sang hai phia
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vit & phia mai hoac dudi duge gol
I& chan vit 14i hudng, duge sirdyng dé tao
ra Iy déy hai bén man. Ching cho phép con tau
0 thé xoay trd dugc trong nhimg khodng khang gian
chat chdi ma khéng cln tdi sy gidp b ola cac tau lai dat.

Khi chin vit xoay ihi chiin vit xoay
theo mét hudmg, theo hudmg nguqc
nurde bi dﬁg sang ey i, nurdee bj day

magn trdi, diy mii sang man phdi, vh
thu quay sang man miii tau quay sang

phai mgn trdi

Huémg mé
theo dé nude
bi chin vit i
ddy | CHAN VIT

SN TR

MO TO

Ap suifit nhé Cac loai canh ngam
kiodinheis  CAnhng3m re nudc sé cit _
cdnh nglim lén qua b& mat nudc, trong khi
trén loai canh ngam hoan toan
£ Higl// chim trong nudc sé chay Mgay nay. cac con tau lon
Dﬂmg chiyela  dudi mat nudc. thudng st dyung nhang thigt bj
T goi |4 chan vit bau xcay Jdé déy
va |ai hudng. Nhing thiét bi nay
chira mot mé to dién chay lam
quay mot chan vit. Ca bau cd

thé xoay trén dé tao ra lyc déy

e

3 = s

ey

P R
=

| tr bat ky hudng nao.
Nuée diy vao déy chia cdnh
nghm, tao lre ning Bliu 6 the quay
360 d
Tau canh ngam

Ap luc nude tac dong vao than tau gay nén luc can
lam cham téc dé cda tau vl dong co cla tau phai hoat
dong qua murc dé vuot qua e can nay. Cac tau canh
ngdm gidm ti thidu Iue can nho st dung nhang doi
canh dudi nude goi 1a canh ngdm thay lue, hay canh
ngdm, vén hoat déng tuong tu canh may bay (xem

tr. 62) dé nang toan bo than tau len khai mat nude,
V1 khéi lugng rigng cda nude 1on hon cua khéng khi, - . 1 " Tmcq._.w
nén so voi canh may bay, canh ngam co thé tao ra CANHNGAMHOAN | bsntrong blu chiin vit

luc nang lon hon 6 tée do nhd hon. TOAN CHIM TRONG 4
NUdc
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Tau ngam

Tau ngdm la loai tau duge thiét ké dé
chay bén dudi mat nuéc, thusng cho
cac muc dich quan sy. Cac két nuée dan

cho phép tau c6 thé néi hoac 1an xubng.

Thudng chay bang mot 16 phan ting hat
nhan hodc mét dong cd dién diesel, tau
ngdm chifa cac hé théng diéu hudng va
lien lac cong nghé tan tién, va méi lan
14n c6 thé 4n minh hang thang troi.

1 N&i trén mat
nuac

Khi trong cac két dan
cla tau ngam chia day
khang khi, nd ndi lan
rmat bién. Tat ca céc
van cla két dan déng
dé ngéan nudc

dubitiu  miithu

Chay trong nudc

Ehi tau ngdm di chuyén trong long dai duong, nhd luc ddy
cia he thong dong co manh me, thay tha doan sé lai hudng
na bang cach di chuyén ba dang bé mat diéu khién - banh lai
tadm & mii, banh lai tdm & dudi va banh 14i dudi. Ho se didu
chinh nghiéng banh lai tAm & mai dé thu tréi 1én hoac 1an sau
xudng trong long dai duong. Banh lai tAm & dudi duge diéu
chinh dé gid dé sau cia tau. Banh 1ai dudi duge st dung dé
diéu hudng tau ngdm ré sang man trai hodc sang man phai.

Tude bin hoi
niude |

Banh |41 dudi teén va
dw&i 1di hwémg tan —

nglim sang trdf va phii

Thi#ft bj chiin gidm thidu
tiéng dn chin vit

Banh 4] thm & dudi gilt —
vimg 44 séu cho thu

| Tryc truyiin d6ng duoe
quay béi tude bin

Lan xuéng |
Tau ngam lan xudng bang |
cach mdr cac van cla két dan
dé nude bién tran vao trong
két. Con tau, lde nay nang hon
lugng thé tich nuéc ma nd B, o =i
chiém ché, chim xuéng. Bua  Két diin mai thu duoe |
thém nuoc vao két khidn tau  lam diy nude trude dd

— Van déng

tran vao. ehim xudng sau hon, miii thu chii thip

R / d}“‘ﬁ“‘“ o

Cach tau ngam tr6i lén va lin xudng
Cac tau ngdm co kha nang lan rdt sdu vandi l&n
mat nudce bai vi ching cothé thay déi khéi luong
rieng tuong doi so voi ving nuoc bao quanh ching.
Néu khdi lugng rieng cia mot tau lon hon khéi
lugng rigng cta nude bao quanh no, né s& chim
xufng. Giam kh6i lugng rieng cda tau khién sue
ndi ctia no lon hon va no ndi 18n trén mat nudc.
Thuly thi doan thay déi Khéi luong riéng cia tau -
_bang cach lam ddy ket dan, nam gida vo trong va e %
v ngoai ciia tau, bang nudce bién hoac khi nen. Ch T
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Bé tranh bi phat hien, may mac trong mét tau ngam _ :

hai quan dugc tach hoan toan vai than tau dé ngan Tau lan x
cac rung dong bj truydn ra ngoai vao trong nudc. Chan LD _ - : (m

vit tau ngam nay thudng dugc quay trong mat thist bi Cac loai tau lan a cac phuong tién lan c6 ngudi

chan dé 1am giarn tiéng on. lai hode khong nguei 14l nha hon tau ngam.

Trong khi tau ngam c6 thé hoat dong doc 14p, cac NS

Binh lii tim &

L6 phin tng Vongosi, i nghiéng di dé lumtaulanﬁtmcduatmmtﬁl;ﬂhmtauménﬂé Rem
. hat nhin cip . i kiém sodt 45 sdu

niing lugmg - Thigt b

che tude bin EJ;EEE'H ' :

| dinh vi bling
tifng dii |

Bré ndi l&n, khi nén
duoc bom vao trong cac
két dan va nudc duge ddy
dan dan ra ngoai. Ngudn
khéng khi bé sung cho
cac khoang khi duoc lam
day lai khi tau lén dén mat
NUgC,

Khéng khi duge bom

vao trong két diin
mili thu 44 nfing mii
lén truade

Ehi nén

VAT T
TAU NGAM PAU TIEN HOAT
PONG PUOC DO
CORNELIS DHEEEEL‘
CHE TAO VAO NAM 1620
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Pong co phan luc va tén Iia day

. Péng co tudec bin phan luc canh quat
Cac dong cophan Ivc va tén Ita ddy 1a hai dang dong co Loai déng co phan lyc théng dung nhat

phan Iuc st dung luéng phut dé ddy chung vé phia trudc gum: mng fﬁr& cac malie 3y !:?lﬁn 2
hodc len thing. Lung khi phun phut ra nhanh theo MOt firs shnh auat. vl ton BLio A5t then ton

i b canh quat |én 1dp & phain than trude.
hm sé taora lvc dﬁ? theo h‘liﬂng NEUdC lai. Trong loal déng co nay, ngudn chinh tac

r I & khan ith
Cac loai dong cd may bay s Bl T s e
Cac dong co phan luc da cach mang hoa
nganh hang khong nha cho phép cac
may bay trd nen nhanh hon va co hieu
sudt nhign litu cao hon nhing loai s
dung dong co ddy trudc dé. Hau hét cac
may bay thuong mai va may bay chién
dau déu s dung déng co phan lue. Co
nhidu loai dong co phan lue khac nhau
nhung tat ca chang déu hoat dong theo
cung mét nguyen lv. Chung hat khong
kh{, them nhien lieu, réi dot chay hén
hop khong khi-nhien ligu. Cac loai
khi x4 sau vu nd tao ra luc ddy
phan luc.

g Ehi mat duee hiit
vio tir phin trunde
E eiia déng co
!!!!! F 3 Eﬁ:ﬂ'l qu,pt mE}r
- wik tiing t8c 45 clia
dong khdng khi

MOT MAY BAY |
PHAN LUC CO THE
BAY NHANH DEN

MUC NAO?

Ky luc vé téc do cia mot
may bay phan luc thuéc vé
chiéc Blackbird (Lockheed
SR-71), voi toéc dd

3.530 km/h dugc
ghinhanvao
nam 1976. :
B& phan hat khéng khi May nén Budng dé&t

; %a;: canh F:El-'ﬁé fﬁgﬂ 2 Khong kh s& di vao may 3 ‘Mot dong khi nén én dinh s&
Hmﬁcm Hﬂﬁsﬁ hat khon nén, noi chia mét chudi cac di téi budng dét. Tai day, nhién lidu
S Ho e i canh quat. May nén s& nén dugc phun véo gua cac dng phun,

h'hd“‘?ﬂ . g”ﬂ P";j% khang khi, IAm tang nhiét do va va hén hop nhién lisu-khong khi s&
phia sau cua dong co. Fhan 4p sudtcland lénnhanhchéng.  duge dét chay & nhiét dé cuc cao.

con lai s& di chuyén vao trong
l6i cla ddng co.



Cac may bay bay nhanh hon tdc dd clua am
thanh s nen khong khi o phia troedc chung
nhigu dén muc ching sé tao ra mot séng xung
ap lyc cao. 3ong nay lan truvén ra <ung quanh
va toi tal ngudi O dudi mat dat dudi dang midt
vy nd siéu am curc 16n,

F -
JE—— —-—"‘;-'_—-:_:

B S

Tryc cinhguat
, quay Hh&t?fi:_‘gvl"':_ samEs
’__,'-:':.:'" Lufng khi
f‘_ ..:"":ﬁ:“t néng tde 46
v .-ﬂ"" . cao lam quay
| tufic bin v tpo
! Ca lue diy déng
T ,f: ;r; eo v phia
AMH QUAT
= o, 7
BUONG DOT ;’ :-g:
- ,»j;
= <A, KHI NONG
Tudc bin Ong xa
"‘=;} Khi ndng dan nd va LUE:'IQ ki x&
tran ra bén ngoai budng dét néng béng thoat ra
dgng co, lam quay cac canh  Lpaldana e cong véi
om ttgﬁc i‘iﬂn- Tuﬂﬁ bg;ﬂgﬂ? khéng khi mat thoat ra
p nang lugng cho cén rudic,
Sl i lact sé ddy ngugc

vé phia sau ddng cova

CONG NGHE VAN TAT

Bong cophan e va tén a day

Péng co tén hia

Khong giting nhu cac déng co phan lue, sit dung
oxy trong bau khi quyén dé dot chay nhién ligu,
cac dong co ten hia st dung chinh ngudn cip
oxy ma chung mang theo, tuc 14 chung co thé
hoat dong dugc trong moi trudng chan khéng
ngoal khong gian. Ngudn cdp oxy, hay chat oxy
hoa, ot the tdn tai dudi dang oxy long nguyeén
chat hoac mot hop chat hoa hoc giadu oxy.
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B& phin
dinh lia

-

L ]
LS

Ong ring

hoat déng
gifng nhar
midt bufing

dét

o o

“EE

o
R

ot
- ...- -

ONG RONG

E

chay nho tufc
bin, bom héin
hpp nhiéniligu
téi bubng dir —8

i

e
o

y T F

Van kifm
ot tée do
dong chay

téd budng

R T T I 1
AT T

=

it SR |

ik

AT

Ong xoay
digu hudmg
tén lim

tao ra lyc ddy phin luc.
MAY BAY DAN
DUNG SIEU THANH
CONCORDE PA BAY TU
NEW YORK TOI LONDON CHi
TRONG 2 GIO 52 PHUT

Pong co tén Iia nhién ligéu
ran

Mhign ligu va chat oxy hda
duge trén lan vdi nhau thanh
mat dang hop chat rén voi
mat Sng réng & gida. Khi

b phan danh Iia kich hoat,
nhién ligu s& chay doc theo
&ng cho dén khi hét sach.,

Tén lia nhién liéu Iéng
Mhién ligu va chat oxy hda
dugc i tnT dudi dang Idng.
Khéng gidng nhu tén 10 nhién
ligws rédn, loal tén Il ndy co thé
dugc tai khdi dong. Né cing
ct thé dugc digu chinh tiét luu
bang cach didu chinh déng
nhign ligu va chat oooy hoa.
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May bay dan dung...., =

C4c loai mAy bay dan dung da dang vé
kiéu dang va kich thuéc, nhung chung

déu bay theo cliing nguyén ly. Nang
lugng do mot dong co hay canh quat tao
ra sé d4dy may bay tién vé phia trudc,
trong khi cAnh may bay tao ra lyic nang.

Co ché bay clia may bay dan dung

Khi cac dong co clla may bay ddy ndé tién vé phia
trudc (xem tr. 60-61), canh cda may bay sé ré gio.
Hinh dang canh, duoc goi 1a hinh dang khi dong
hoe, lam lech huong khong khi xudng duai. Khi
canh may bay ddy khong khi xuéng dudi, khong
khi, tuan theo dinh luat thit ba vé chuyén dong cia
Isaac Newton, sé ddy nguoc lai va tao ra mot luc tac
dong huong len trén goi 1a luc nang. Ap luc khi bén
trén canh giam xudng va ap luc bén dudi tang lén,
gop phan tang luc nang.

Goc tan
Géc gita canh may bay va | CHU THICH
dong khi toi dugc goi 1 -«=3% Ding khi
gdc tén. Tang géc nay lén )
sé& tao ra nhidu lyc nang =3 Ap lye khi
hon. Néu géc nay gua lan, X :
déng khéng khi sé& tach "= Lyetie dung
khdi canh lam mat lyc o
nang hay that tdc. <l
MAY BAY AIRBUS A380 LA MAY =
BAY CHO KHACH LON NHAT >
THE GIOI, CO HON 4 |ﬁgﬁimm Cin g g s o
c déng hrtmg t
TRIEU LINH KIEN : el Lo e
Diéu khién mot may bay Cénh Lt 45 cap 4-\
May bay duge didu hudng bang cac »
tAm di dong trén canh chinh vacanh - s T
dudi ducge goi la cac bé mat didu khién .____:.__-._d_ﬂ_-.___a__... =
{canh digu khién). Chiang gdm ba loai - * e 2

cac canh lai do cao, cac canh ligng, va
mot canh lai huong. Khi phi cong di
chuyén nhing can didu khién bay, cac
canh diéu khién di chuyén ra ngoai
gap dong khi dang ludt qua than may
bay, viéc nay sé lam may bay xoay
theo ba cach - lay d6 cao, chao liéng,
va ré hudng.

Ly do can\ﬁ

Canh lai d6 cao gan trong canh
dudi ngang cd thé lat [&n lat xudng.
Lat chidng lén sé& ddy dudi xudng
va may bay tang do cao. Lat ching
¥uéng khién may bay bd nhao

BE mit phia trén clia ednh
,-"'f chiu dp lye thip hem

lém ]-u:rn / : -
o Dédng lehi bi ednh
trong ]'I.J'ﬂ'ng; ; "1:; 2 ""llr déy xulng |
13 J
Déng cor dﬂ].r | Trong an;mg — Ap ]1;':: khi cao ]'m'n&/
sinh ra lye 44 cuacdanh |  métdudi cédnh gép
miy bay tifn 1;{ kéo xulfing phiin tao lire ning
phia trste TRONG LUONG
Dang khi ehuyién d5ng hn
TaAT TéC d&n vi midy bay thit tde |
—— -

GOCTANLON  Goc tén cing lém,
| lype néng chng lém

Chao um\-‘)

Canh ligéng trong mat canh chinh bén
néy duge nang lén trong khi canh
litng & canh bén kia ha xudng. Viéc
nay sé lam cho canh bén nay nghiéng
xudng va canh bén kia chéch l&n,
khig&n méay bay chao liéng.
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Ap sust khéng khi & dudi mat dat 13
do trong lugng cla bau khi quyén
bén trén nén xudng. Khi chua cét
canh, ap sudt trong va ngodi may
bay bana nhau, Khi may bay lén tdi
dd cao hanh trinh, 4p sudt khang khi*
bé&n ngoai may bay gidm xuéng. Ap
sudt bén trong may bay dugc duy
tri & mic cao hon nhé mgt hé thdng
bom khdng khitd dong co ben trong
may bay. Pigu nay dadm bao cho hanh
khach co dd khang khi dé thd.

CONG NGHE VAN TAI

623’63

[IEE R EREREE RN}

May bay dan dung

X

; \i’ . - Bp sudt ._L, .
NI Sl L RN S L
.57 ngobims KA
- I bay cén bing :
-_>(_u.|_.|.l -., l%’ - J""E"'i‘l gty £~
i H 1'.-'- e N

.?,[E \L' K, ﬁnpsm::&n A E- * 43
| N 1 l':;fﬁnbgﬁn n—gn?;{ h '

DUGT MAT BAT & b CAO HANH TRINH

Hit thd & trén cao

khong khi do dong co may bay sinh ra,
goi 1a khi trich. Khi siéu ndng nay dau
tien s& duoc lam lanh bai mat bo phan
trao déi nhiet, goi 14 may chu trinh
khong khi. Sau do, khi nay duoce hoa lan
wvoi khong khi luan chuyén da qua loc va
‘bam vao trong khoang may bay. Khi da
cn s& thodt ra qua mét van thai khi duge
dong md déu dan dé didu hoa ap sudt.

Ré hudng % i
Xoay canh l4i hudng gén &=
trong canh dudi dimg sang

maot ban sé ddy canh dudi J
may bay sang hudng ngugc
Iai, lAm mdi may bay ré sang
trai hoac phai.

Iﬂiﬂhaﬁtﬁk}ﬁmﬁt i mit e
_ trgnﬂmhﬂ [budngtzén

Phi hanh doan va hanh khach hit thd  phén trao d5i nhigt
Khi trich néng —

néng thodt khéi bd

va'bi nén di vio
tir ddng cor

KHI VAO

 VUNG 2 TRONG KHOANG

vﬂﬂe 3 TRONG KHOANG

lﬂﬂ“éﬁ ctlam igi buEng

Cac vuang trong
khoang
Khoang cla may
bay dan dung dugc
r::hia ra thanh céc
khéc nhau
'ur!l nhiét d¢, mai
khoang cé ngudn
-:a khirie v& cr‘.‘n
thé dugc kié
' ri&ng ré.

Ed phiin tran
A nhiét lam
mat khi néng

CHUYEN BAY NAO
CO LICH TRINH
DAI NHAT?

Mét chuyén bay thang tir
Singapore tai New York, My,
bay hét guang duong dai
15.341 km trong vong 17 gio
25 phit.
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Ciinh duéi tao thém su Bia canh quat

én dinh khi bay thing B phan didu khién canh quat chinh (dia canh
quat) kiém soat lyc nang va 1ai hudmg. N6 gdm
hai dia: mét dia dudi cb dinh, va mét dia & bén
trén quay cung vai canh quat. Bla dudi dugc
nang l&n hay xocay nghiéng dé didu khién géc
cla canh quat.

Roter dudi dir

ch:‘:in géc wid rotd Tryc rotor, dirge cip

chinh dé trigt tiéu lye niing lugng béi déng MEi rotor diu duge

xolin (xoay) e, lam chuyén déng glin vao bin [8, che
bé &fa cdnh trin va cdc phép thay ddi gée

el nd

2:??0 ?‘-‘?C?‘;ﬁk
=J6),

ROTOR BUSI 7

Hg thﬁng truyen dgng bén trong ——
hép &8 truyén déng niing tir déng co
t&i roter chinh v rotor dudi

Ding co dom duoe gin bén dusi —
rator chinh cung cfp ning lugmg;
nhimg miy bay trre thing c@ lém

o6 hai hofic ba déng = | Tay didu khifn

durge ndi vii bé dia
cdnh quat, nghiéng
cdnh quat cila rotor

" ng
Pho ra e
ang bing
T AN céch clit gid
A =gl véi tée 48 cao
Cac bg ! ) truc thang
Mﬁt I'I:'IEE.F bﬂ‘f}tmc thang gdm co mot than lam ti nhom
hosc vat Tieu composite nhe, mot rotor trén née hodc nhitu
hon, mét dong co hoac nhiéu hon, va mot he théng truyén
dong. Hau hét cdc loai may bay true thang co mot rotor nho
4 tan cang dusi. Néu khong co no, than may bay se xoay
tron theo hudng nguoc lai voi hudng quay cha cac canh
quat trén rotor chinh.

Pta cdnh quat I

bién duéi cé thé

néng lén hodc

% “woay nghiéng
|

-
Ty
b

MOT CHIEC :
/ MAY BAY TRUC THANG 'Y

May bay
truc thang co TH.::F;::l B;H :_:«I?HAHH

Nhiing canh quat dai va méng ctia may bay truc { Chiéc truc thang Westland

thang tao ra luc nang difa trén nguyén tic cing \ Lynx xac 1ap ky luc the gici
ging nhu canh clia may bay dan dung (xem tr. 62). | chinh thuc vé téc dé bay
Céc canh quat quay hang tram véng méi phut, taora “5“;;?35;,‘:;“}‘;5 v

luc nang di dé khién may bay tryc thang cdt canh
theo chiéu thang diing.
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M‘ifﬁﬁ:ﬁ I:h:ng 6‘4 f 65

Cin xoay va cin diéu Khién chung i x
P)é tao ra luc nang va thay déi hudng, phi cong st dung cic can diéu khién chung CHU THICH

va can xoay. Dé tang hoae giam Iuc nang, cin diéu khién chung s& nang hodc ha +oed Lipe niing

thdp dia canh quat; thay déi goc, hay cao do, cla tdt cd cac canh quat cang lac. D -
déi huong, phi cong diéu khién cin xoay dé keo nghiéng dia canh, cho céc canh »+= Trong hugmg

Jzép khong can bang, phu thude vao vige chung ¢ phia trude hay phia

Bay tal cho AN Bay tién N
Dé cat canh, T 1 m Bé bay tai -h L DA tidn va : : »
phi céng taing téc J !I""m chd, cac canh quat phia trude, Ny
ddng co va nang can didu nﬂ“ﬂ chinh tao ra vira di lyc Lucning can xoay duoc ddy v phia
khién chung dé tao theém lémbhon nang dé can bang vai vatrong trudc, xoay rotor nghiéng l&n
e ndng. I:r:g trong lugng cia may bay.  lwmg & phia sau.
Céic canh quat Téit ch e mh céin bling Céc cink quat

! nghiéng cling md
goe

I Lo e ] SEE] D O l
a

-

A quat chinh c6 A o5 cao &5 khic gy,
nhau

tungcmdq:

: Lyre nfing thng |
lén & phia saul
et rotor, khidn

Ba cinh quat dure Brigu khién cin xoay
cho méy b
ning lén nghitng K l-illl:;l.hnghi?ﬂg dfia
: cdnh qua

NAM 1480, LEONARDO DA
VINCI DA PHAC HOA

S il Y TUONG VE MOT MAY BAY
st CO THE BAY LEN THANG

quat, giip ting lue
ning & mot bén cha

rotor chinh
Clin diE_u khién chung
iﬂﬁf:h“fﬁhﬂc Thay vi st dung mot
Y todin b6 ol cink rotor canh quat & dudi R
qugt chinh cling xoay dé trigt tidu luc xodn, P
nghiéng theo mét gée mat vai may bay truc —

o thang co hai canh quat
Ban dap thay gan & trén ndc quay
441 gée cha ngugc chidgu nhau, May
cinh quat dudi, bay truc thang dugc
gitip trye thing digu huéng bang cach
Eh ety nghidng  rotor  phia
trudc theo mot hudng
va rotor phia sau theo
hudng nguac 1ai.

Eﬁ:mmrdugﬂ:

dang bo d
Khonguavio ~ THEOCHIEY  NGUOC CHIEU
nhau  KIMDONGHO KIMBONG HO
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Thiét bi bay khéng nguéi lai

Thiét bj bay khéng ngueéi lai (drone) 1a mot dang ro bét biét bay.
Chung thudng duge sit dung dé giai tri, nhung cting phuc
vu cac muc dich thuong mai va quan sit, déng thﬂmn

¢6 them nhiéu dng dung quan trong khéc.
Thiét bj bay khong nguei lai
la gi?

Py la phuong tién bay khong ngudi lai
(UAV), hiu hét cac thigt bi nay duoc digu

khién tit xa nhung cang c6 mot vai thiet ﬂ&:
bi duoc 1ap trinh san dé bay tu dong. !5:, ’

Nhiam giam trong lugng, cdc thigt bj bay
nay duge lam ti cdc vat litu nhe nhu E
nhua, vat litu composite hoac nhom. V1

chung thudng duge st dung dé chup

anh hodc quay phim nén rdt nhidu loai

oo gan thém mot camera.

Ching bay nhu thé nae?

Céc thiét bi nay bay lén nho cac rotor chay bing mo
to dien. Chang bay theo ciing mot cach gidng nhu may
bay truc thang (xem tr. 64-65), nhung thuong co nhiéu
canh quat dé tao ra cd luc nang va luc ddy. Thist bi bay
bdn canh quat (guadcopters) 1a loai phd bign nhat.

Cde canh

quat quay

thea chidu

™ kim ddnghd
quay nhanh
hen

\ :'— Cée chinh
quat quay

\ eling tde 4o \

Bay tai chd Quay sang trai
Cac logi thiét bi bay bdn cénh B¢ didu khién thigt b bay

quat co hai canh quat quay cling  quay sang trai (theo phuong
chigu kim ddng hd va hai canh ngang), cac canh quat quay
quay nguge chigqu kim ddng hd.,  theo chidu kim ding hd quay
MNhdr vay ching can bang dugc nhanh hon. B4 quay sang phai,
e xodn (lyc xoay). Bé cb thé céc canh quat quay ngugc
bay lo limg, ca bén canh quat chi®gu kim ddna hd duoc tang

k4

déu xoay & clng tde dd. t&c hon hai canh kia.

NAM 2014, MOT THIET Bl BAY KHONG
NGUOI LAI DA TU GHI LAI CANH NO
BI MOT CHU DIEU HAU QUAP GIUA
KHONG TRUNG

BEd tifp nhin GPS

tinh todn vj triva

d@a&n\

H:. B@
TIEP NHAN
B4 diku khidn bay GPS
o mAt con quay
h&i chuyén 42 dinh
hrémig

CAMERA =
_ KY THUAT SO
B ditu khidn |
tde d6 didn tir difu Carmera ko thuft 58

chinh tée 48 vi chyp nhimg bire inh

huémg cilia timg tinh hofic cde doan

ciinh quat video
Thiét bj bay bén canh quat

Mdt thigt bi bay bdn cénh quat
thudmg duoc trang b mét ha
thdng dinh vi toan cau (GPS), mat
bé didu khién bay, cac bd phan
digu khién tdc dd, va mdt he théng
truy®n/nhan dé nhan cac chi dan
va gii lai dir ligu.
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Cic ting dung ctia thiét bi x

el NHUNG THIET B bay khéng neudi 141
ﬁﬂ- Eg{g #%nﬁcgﬁ léilmlif l Kha nang cat canh va ha canh &
AO? hdu nhu moi dia hinh cong nhu
BRI bay tai ché cta thiét bi bay khong
& Thiét bj bay khong ngudi lai nguoi lai khién no 1a thiet bi ly tudng cho
P b dute oy i chay bang dong co dau tién nhiéu tng dung rong rai nhu theo doi,
& mb to duge cip dién

chyp anh trén khong, nghién ciu khoa
phi cong dugc ché tao dé hoc, 1ap ban d6 va quay phim. Cac hang
. nem bom hen gid trong < thong tan st dung thigt bi nay dé co thé
Thé chién thir nhat. quan sat cac su kién tl trén cao; nong
dan su dung chung dé danh gia tinh hinh
sau benh cay tréng (xem tr. 220); cac nha
Bé&n cinh quat hogt khao of hoc st dung chung dé giam sat,
déng theo cip dé lap ban dd, va bao vé cac di chi; cac té
ning, ddy, va lai = chitc bao veé dong vat hoang da su dung

o,

Q ching dé giup bdo vé cac loai dong vat
khai nhiong ké san trom.

Khao sat

Cac thiét bj bay khdng ngudi 14i
cd thé chyp anh trén khong dé
l&p ban dd cac khu vye nhanh hon
cac phuong tién truydn théng
dudi mat dat.

Muc dich quan su

A Cac thiét bj nay bay tdi nhing noi
gy rat xa lAm nhiém vy trinh sat, do

F tham, va tdn céng ma khéng can
dén phi céng.

H6 tro khic phuc tham hoa

Cac vat tuy t€ va thudc men cd thé
dugc van chuyén bang cac thist

bj bay khing ngudi lai khi ma van
chuyén dudng bd Ia bat kha thi.

Tim kiém ciru nan

Mt vai loai thigt b bay khéng
ngudi 14 dugce st dyng trong cong
tac tim kiém clu nan. Chung co
thé van chuyén thist bi téi nhing
viing khdng thé tiép can theo cach
thdng thudng.

Van chuyén

Cac cong ty van chuyén bat dau
cho thir nghiém céac thiét bj bay
van chuyén hang vai cac kign hang
nang tai 2 kg.

Tham hiém dudi nuéc

Hau hét cac loai thiét bj bay khang
ngudi 18l dau sirdung trén khang,
nhung khal nigm ndy cong dugc ap
ding cho céc thiét bi khdna ngudi
1ai dudi nudc ding cho cac muc
dich nghién cin.

B méE pin Lision, T la nhimg may bay khéng co

quay cénh quat

Cang ha cdnh sé thu lai sau khi
et canh va mé ra khi dip xuéng

Thigt bi bay khong ngudi ﬁ
I&i can bang dugc nhi bdn LUC DAY )
e bac dung khi bay (xem T ek

tr. 38). Cac canh quat tao .

ra luc nang va luc déy. Hai i

e nay lan lugt tdc dong AN® e
chédng lai trong Iuc va lyc LUC,_': N .

can khong khi dé tao ra KHONGNY TRONG LUC
chuyén dong lén thing  KHI

hogc theo phuong ngang.




Tau tham do khéng gian
Mét tau tham dé khong gian

= . Ang ten vi tuyén céu thanh t& mot vai hé théng,
P TAU THAM DO * gée ring hogt déng famers gdm ¢b hé thdng ddy va lien ?
: g o nibhur thiét bi du lac, dugc gan trén mot bo
KHONG GIAN NAD phéng cita fing ten khung nhe va cyuc b&n chic.
BAY XA TRAI DAT v tuyén gée hep : s
NHAT? ' Tau thim d& duge cfp ning

luemg béd b phit didn hat
nhiin; nhitng tiu thim db
khie sir dung cde tim pin
niing lucmg mit tréd 4d tao ra
ning luong

Puoc phong nam 1977, tau |
| tham do Voyager1la vat thé |
| do con nauditaora d cach

, xa Tral dat nhat, no da bay

k. duoc hon 21 ti km trong

: Vil tru.

Angten w6 tuyén géc
hep gid v nhiin adng
wh tuyln véd Tral dit

Tir k&, duge gén trén mét cin

dai, deo tir trudmg

Kham pha khéng gian
Vai tro co ban cfa mot tau tham 5
do khong gian 14 van chuyén cac

trang thist bj khoa hoc tai nhiing

noi xa nhat trong He Mat trai.

Tau thim do*
i

Trén dudng tai muc tigu cda na, >

mot tau tham do co thé sa tién vao kh6

quy dao. Cic camera sé chup anh, ng g lan

con nhing thiét bi khac sé ghi lai C4c tau tham do kh{:lng E]«EIII. 14 cac tau vl tru khﬂ'rlg I'I.Euﬂl

h 38 do dac khac nh h : -
(e thong 59 dodac Khac Tau MY 14§ duige phong vao va tru dé kham pha He Mat troi. Ching

ey ]jhujng ¥a va bui, va nhiat do. Do liEl tﬂ'.l dﬂm m‘:ﬂ h&'ﬂ'lh tl.t'l.l'l tl‘m‘lg h& va m¢'t val cac thiEn t}lé
ligws duge guti vé Trai dat thong qua nhd hon, nhu 14 sao chéi va cac vé tinh it nhién ctia hanh
cdc song vo tuyen (xem tr. 180-181).  tinh, chyp dnh va giti dot lieu vé Trai d4t.

I e T e e e e S T e s I T e T T L e e TS e L e

Cac loai tau tham do
khéng gian

Co mot vai loai tau tham do khong
gian. Loai bay ngang qua s& bay qua
cac thien the va nghién cuu ching ti
xa, trong khi loai bay theo quy dao sé
bay xung quanh ching theo qu¥y dao

Lémp chiin nhiét

bdio vé thidt bi
kehai nhigt do khic
nghift trong yitog —

Bong cotén lira

i
e

tron. Mot vai loai tau tham do khong gt bj a6 be Xe tu hanh tham hiém  Tau tham db bay

gian phang ra cac thiét bithamdo et thiet bj dé bo Khéng gitng nhuthist ~ Ngang qua

o0 nhd vao bau khi quyén cia mot duge thist ké dé dap bi g8 b, cac xe tir hanh Cac tau tham dd bay

o e o P D o e e
1 | | [}

dap ”’:’Eﬁ f‘ mat.ttli‘_lac = tthtag‘ ?1“ gian trmottautham  coamat thign thé Ching  thé khac dé thu thap da

cang co the mang theo xe tuhanl. -~ g N ¢ yan vitriva cothé van hanhtydong  ligu. Ching bay & khoang

tham higm. loai ro bat co khd nang di gri tin hiéu v Trai dat. hoac ban tr ddng. cach dd xa dé khang bi

chuyén trén bé mat ctia mot vat the. anh hudmag bdi luc kéo

trong luc cda thign thé.
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Che clip nhiét
dién bién ddi
nhiét thanh

dién

himdo khéng gian ° 68 _.-"III ég

Ha canh mot thiét bi x
tham dé khéng gian
Co nhiéu phuong cach khac nhau
dé dua cac thidt bi dd bo xudng be TR
mat ciia mot hanh tinh hodc mot thieén thé

= khac. Bién hinh nhit, ding di lam cham

Mot vai tadu tham dd khong 'Ry

gian chay bang nhién ligu hat
nhan tao ra dién nhd vao hidu
Ung Seebeck. Mhigt sinh ra

tlr mat ngudn phang xa, nhur
plutoni, dugc bigén déi truc
ti€p thanh dién & phan tiép

7, toc do roi cia thiet bi khi no ha dan do cao
¥ bay gua bdu khi quyén. Cac déng co tén lia
0% 44y nguoc 1Am cham téc d6 ha canh hon

& ha, sau dé cac tai khi cang phdng cang co
5 thé gitp thiét bi dap xudng ém ai.

giap nam gita hai chat ban
dan pha tap (xem tr. 160).

Khi ngubn phéng xa
phén rd 58 sinh ra n_hi&t

_ Nhap khi quyén
Sau khi nhap khi guyén,
_ mdt chiéc di clu nan sé& bat
' md, tiép d6 14 di chinh, dé
. lam cham tdc dd ha canh.
m 9 Ra da

! Mat cao d ke
ra da do d& cao cus

thiét bj d6 b va,

kich

Phlin tifp | ) ey
xie ndng gE AT oy ==
Mhiét hoat %

héa cfic

electron, chiing

di chuyén t&
bE& miit lanh — T
) - Bl tieh — I

: ' din im -

MARINER 2 ..
ROTHA | +!Phhn tidp

s wnie lanh

Mhiét tao ra
céc “hd” tich
dién diron
dich chuyén
téi bE mit
lanh

~J— Dhu tich

digén duong

z
g

3 Thai cang tal khi
Tam chan nhidt 1
roi ra, va cac tai khi lon
dugc thdi cana bao
quanh thigt bj 34 bé.

Cde til khi duge
cilt réd
Ha canh

TAU THAM DO
KHONG GIAN
PAUTIEN TO! £

HANH TINH KHAC

iCa'u': hat mang dién di
chuyén hudmg tél eye trii
diu, tao ra ddng dién

i
- -

-

CAC HE THONG PAY TAU VU TRU

Tén Itra day nhién liéu hoa hoc

Céc tén Iia d6t chay nhign lieu hda hoe (xem tr. 61) tao ra mét lyc diy
phéan lyc cyc lén db dé phong tau tham dé vao khong gian va digu
chinh hudng bay, thay déi quy dao cla chung. Cac ddng co ddy nhién
ligu khi duge ding dé tao ra nhimg thay ddi nhd vié vj tri cua tau.

Bong coion

+ 8 Mot déng coion, cdn duge goi 13 dong co ddy ion, st dung dign nang dé
tang tdc mét lugng nhd cac hat mang dién tich (9o la ion) trong khong
gian, tao ra lyc dédy phéan luc. Bong coion can nhién ligu d& tao ra dién.

Budom photon

_,_e.f"_.___';x‘ Mat budm photon, hay budm mat trdi, khong can bdi nhign lidw. Mo s
{ = dung ap sudt phéng xa clia mét trdi trén met canh budm dang guong
e khéng 1B dé tao ra lyc ddy cho téu vi tne Cac photon trong anh sang
mat trdd phan xa bat ngugc i tl canh bubm, ddy nd chuyén ding va

hudmg d6i dien.

Cac tén Iim day nguoc
hoat ddng, va cac sgi cap
ndi vai thidt bj dé bd duge
cat ddt, cho phép né roi
xudng b& mat cla thien thé,

i T 1 g T
e i g gl L
L i S
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Kim loai

Chung ta da st dung kim loai, du 1a duéi
dang cac nguyén t6 tinh khiét hodc két
hgp véi cac nguyen t6 khac dudi dang
hop kim, trong hang nghin nim, détaora
du loai d6 vat hau ich, tt dé kim hoan va
dao dia cho tdi cAc cay cdu va tau vii try.

Cac tinh chét ctia kim loai

Kim loai thudng rat bén chac nhung dé udn va
dat méng, din dién din nhiet tot, va co nhigt do
nong chay cao, Tuy nhién, cdc kim loai nguyén
chdt od xu hudng qua mém hoac qua gion nén it
hitu dung. Céc tinh chat cia chang co thé duoe
cai thien bang cach két hop lai vai nhau 44 tao
thanh hop kim. Hau hét cac kim loai st dung
trong ddi sdng hang ngay 1a hop kim, va mot
trong nhing hop kim phd bign nhat la thep.

San xuit thép

5ang béng

Céac kim loai cd

nhigu electron &

lép ngoai cing,
cac electron nay hip thy
va sau do phan xa lai anh
sang, mang lai cho kim loai
mst bé mat sang bdng.

Bén chac

Céac nguyen tlr

trong kirm loai

dugc sap xép
theo met cdu tric diu dan
va lién két chac chan vai
nhau, Bigu nay khign kim
loai rat ban chéc.

Piém néng chay

cao

Cac ligén két bén

chéc gila céc
nguyeén tlr trong kim loai cé
nghia 1a phai can tdi nhidu
nhiét lugng hon dé giai
phéng céc nguyén tlrva
lam ndng chay kim loai,

Dan nhiét tat

Céac electron trong
kim loai cé thé di
chuyén tu do, vi
thé khi hdp thy nhigt nang,
ching o thé truydn nhigt

di nhanh chéng.
trong kim loai cé thé

o mang dién tich va di

chuyén ty do, déng dign chay

qua ching dé dang.
@ Céu trdc phan ti cla
kim loai cho phép
cac lop nguyén tir ngodi
cung trugt trén nhau nen kKim
loal rat dé dat mbng va cd
thé dugc tao hinh dé dang.

Dan dién tét
Wi cac electron

Dé udn va dat
mong

Theép co ban 1a mot hop kim cia sit va i

mot luong nhd carbon (néu lugng carbon
lon han 2%, hop kim nay dugc goi 1a
gang). Co hai quy trinh sdn xudt thep
chinh. Phuong phap phd dung nhat 12

st dung maot 1o thdi oxy (BOC) (con goi 1a
16 chuyén) dé sdn xuit thép ti sit duge
tao ra ti mét 1o cao, Phuong phap khac
st dung mot 16 dign hé quang (EAF), tan
dung thép phé Thép co ban co thé duoc
tinh ché trd thanh thép tét hon trong
cong doan sau do bang cach thém vao cac

-

X1 ndng chiy,
tao nin 1l cde

tap chét clia
siit quiing

P,

W

Hhi thai
{co,co)

Mhiét 46 trong
phiin néng
nhit cta 1 cas
ed thié lén 14
LB5G'C

H Khi
nguyen té hop kim. I nén
g
Xi ndng chdy
sﬁ‘i P T T —— : Hﬁ“ﬁ:}lﬁ? * O thoit ra
TQUANG St néng chay
]'ﬁIIl'L thhnh & : i o . IH él -.-h----'ip GM‘I-'Q' th’a"i
L= ddy 16 cao mﬂﬂi‘f _ s © | néng chay .
BA VoI ﬁ( ot ra :
. . LO CAO
{ THANCOC: JRR) THMERFHE SN tesesss . —

Vat ligu thé

Luyén sat

Cac vat lieu tho trong s4n xust thép |3
sat quang (sat oxide pha tap), da vai (calci
carbonat) va than cbc (carbon). Thép dugc
san xudt bang sat tir mdt 14 cao, ddi khibé
sung ca thép phé, hoac tryc tiép tir thép phé.

Trong mét & cao, than cdc phan dng véi khéng khi ndng tac ra
carbon monoxit, khi nay sau dé phan dng v&i sat quang tao ra gang
thai (sat chira ham lugng carbon cao). D& voi sé loai bd phin Ién tap
chét khéi s&t quang. Cac dang tap chét hinh thanh mét 16p xi néng
chay nam & phia trén mat gang thdi ndng chay.
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Bac Y (bac 925)
Bac Y la mat hop kim
chira 92.5% bac va
7.5% cac kim loal khac

nguyén chat.

£éng thau

La mét hop kim cla
ddng va kém, ddng
thau cd nhiégt 46 ndng
chay tuong ddi thap

il nh I-u:i SANg

chiy vho ndi rdt
B o® @ 8 B2 & m

chay qua

f_flng thodr khi _f“fﬂ

Bién quang & nhigt
dd khodng 3.000%0
lam néng chay
thip phi

LO DIEN QUANG (EAF)

trong dd phd bidin nhat [a
ddng. Nhing kim loai pha
thém véao gilip chobac'Y
cimg hon va chéc hon bac

(khodng 900°C), nén rat
dé ddc. Bdng thau bén, dé
udn dat hon ddng didu, va
nhu warg.

il 5 3 Y
LO CHUYEN (BOC)
Khi thai
(€0, co) ¥indng chiy ghm cic
tap chit eda kim logi
- néng chiy
) — Miéng rot thép ndng

A, W

Luyén thép néng chay

Trong mot 16 chuyén co ban, oxy dugc thdi vao trong gang
thai ndng chay, ham lugng carbon trong sat sé gidm diva taora
thép. Ba vai cong duge bd sung dé loai béd cae tap chit, ching tao

thanh mot 1&p xi ndng chay. B4 khi, thép phé cing dugc thém vao.
Trong mot |4 dién quang, ngudi ta chi can lAm néng chay thép phé.

 EEEEE RSN ERERN (A EEREEERESELERSE SRR SRR RE;

Thiéc han
Thigc han truyén
thdng 13 mot hop kim
cla thidc va chi, nhung
thiéc han hién dai thudmng
gdm thigc, ddng va bac,
nhiét ¢ ndng chay thong
thudng trong khoang 180°C
dén 190°C.
Sl T ERNE T
Thép khdng gi
Thep khang gl cd
thanh phan rit da dang
nhung phd bi&n nhit &
loai bao gim 74% sat, 18%
crom va 8% niken. Crom
lam cho hop kim cé tinh
chéng &n mbn.

SAT NGUYEN CHAT MEM
PEN MUCTA CO THE Lﬁv
MOT CON DAO SAC BE CAT

S . e

.

duge rét vio khudn

Phiin kit ndi véi -~ ~
, ngudn dign
Migng
Va1 (Cal) rot thep | 3 NOIROT S .. thié
duoe thém nong - ha
“wio dE loai Dign eyocho —g chay vao nong cnay
bé tap chit déng dién nii rét

Thép néng chiy —

d€ tao thanh tfm
hay thai

Bic khudén hay can lan thép néng chay
Thép ndng chay rét vao trong mot ndi

rit rdi dé vao mot khudn cho chay qua cac try
can trén dé tao hinh, Loai thép co ban nay 'DCIH? ch
thé duce san xudt ra thanh phdm hodéc duge tai xir
bang cach bd sung cac nguyén t8 hop kim détao ra
thé&p cd chét lugng cao hay thép dac ché.
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Gia cong
kim loai

H4u hét cac kim loai duge san xudt
thanh dang théi, tdm hoac thanh,
‘thudéng cdn tao hinh hodc két hgp véi
nhing thid khac dé tao ra san phdm
cudi cting. Kim loai cing can dugc
xU 1y dé cai thién cac tinh chét cua

ching; ching han, dé dé tao hinh hon
hodc chéng an mon tét hon.

Tao hinh kim loai

Cac kim loai ¢o cdu tnic mang tinh thé nen
dé bi pha va khi nung ndng. Kim loai trd nén
mém réi bi néng chay, rat dé tac hinh. Khi
kim loai ngudi, chiang tai cdu tnic lai mang
tinh thé va trd nén cing nhu cd. Cac quy
trinh tan dung sy bign déi nay dé tao hinh
kim loai dudc goi la gia cong néng, va gdm cac
quy trinh dic, ép dan, ép nén, va cin lan. Gia
cong kim loai cang cé the khong cidn dung toi
nhigt ma thong qua cac quy trinh duce bigt
dén la gia cong lanh. Trong cic quy trinh nay,
kim loai thay d4i hinh dang do 4p Ivc co hoc

Fit téng
ép
Kim logi
ndng chiy
Ranh rot
Khuén
diie
Khoang

die

Kim loai ndng chéy duoc rét qua
ot dudng ranh (goi la ranh
rot) vao mot khuon. Khi kim loai
ngudi di, nd dugc thao khudn,
B kirn loai la hnh thie déc thi
st d r;g dé san xudt cac db vat

L

hin ng ba chidgu phire tap.

Kim logi néng
Ma
khucn

Ep dun diin ra
Kim loai dugc nung mam
rdi ddy qua mdt mat khudn,
Phuong phap ép din dugc
sirdung dé tao ra cac mat
cat ddng bd, hinh dang
don gidn dac trung nhw cac

IKhuEn diip trén

~ Kim loai néng
|

3 Khué
dip
dudi

Ep nén thay thé bua va de cla
thg rén bang may mdc hign
dai. Kirm loai ndng duge ép

thanh hinh dang mong mudn
bdi hai mat khudn dap - mot
mat & dinh va mgt mat cd the
dich chuyén.

Kim loai ndng
- Con lin

Tim kim

logi duge

e e cdn lin
Can lan

Trong guy trinh nay, mot tdm

kim loai ndng duoc dua gua
cac con lan dé dan mdng.
Can lan dugc st dung dé tao
ra tdm kim loai va céc

thay vl nhiat da.

Chap néi kim loai

Cac phuong phap chap ndi kim loai chi yéu 1a han vay,
han lom, va tan ri vé. Han vay va han lom dya trén
nguven 1y kim loai s nong chay va d& usn khi bi nung
nang réi khi nguoi lai trd vé trang thai cang. Han vay
tao nén mai han y&u nhat, bdi no st dung meot kim loai
mém voi nhiét do nong chay thdp lam "keo” két dinh.
Trong han lam, hai kim loai c&n ndi voi nhau duoc nung
nong chay va hoa lan vao nhau nén tao thanh mot lien
két cuc kv chéc. Tan ri vé cong tao ra modt két ndi chic,
va ct khi nang chdng chiu tét hon véi sit dan nd va co
ngot do nhigt. Tan ri vé cing ré hon han [ém. Tuy nhign
tan ri ve cho do thdm m¢ kémn hon han lom nen phuong
phap nay thuting dugc dang trén cac cdu kién d bén
trong hodic cac cdu trac cong nghigp.

thanh dai hoac dng.

bé phan két cdu khac.

Diy diin duoe
han v&i bang

. mach chinh
" o,

Biu mili hin

Bang mac!

Han vay
Han vay dugc st dung phé bign détao |
mdi ndi trong cac thiét bj dién tlr, Day
han dugc nung chay dé co thé chay  /
vao trong khoang tréng gida hai kim
loai, lien két ching vé&i nhau
khi ngudi di.



Biu dip
tao hinh ép
xuéng

o Kimlogi

| gie cong

” d
Ep dap .
R4t nhidu san phdm dugc ché

tao béi mdt quy trinh dugc goi |
Ia ép dap (dap lanh), trong dd §
| phan kim loai can gia cong duge B

ep nen vao trong mdt khoang

Khoang 'L
W dinh hinh §
Mit §

= khuan}
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May phay cd mdt dao phay
tao hinh kim logi can gia
cdng bang céch loai bd

nhimg phan du thira. Trong

gua trinh lam vigc, may =it

{ dinh hinh dé thu duge hinh dang |
ngmudn.

chat ldng lam ngudl vao ci
dao phay va kim loai,

Mém tién gild 8
dinh kim logigia  J§

a2t ] sding i .
% Kim loai

gia cong

: Kim loai
Bau | durgre edm
et | . - ngudi
gﬂt aa ri:an

N

Tién
Bau cat got gén cd dinh tao
hinh kim loai gia céng dugc
gilr bdi mam xoay. May tién
| chicothétaoracacdb vatcd |
l tinh d8i ximg qua tryc quay. |

| con lan. Cac tAm, dai, thdi, va
thu dugc cac san phdm co

thud;rc chinh xac,

Hén hop oxy va
Mﬁﬁh’n ——

S '- Plu mé hin

\\ = e

i n kim

S ‘tcr;uielnhhh
I{imlwiduqnhﬁn‘

néng chiy Han lém
Trong han 16m, hai phan kim loai
duge nung néng bdi mdt ngudn
nhiét cuc bd va chay doc theo
m&i han, Mot que han co nhidt
dd ndng chay tuong ty dugc s
dung dé gia cd mdi han,

Kim loai duge tac hinh bai cacl
| thanh dugc cén ngudi nham §
b& mat tron nhan va cé kich |

Gia cong kim loai

---------------------------------------------

3.150°C

LA NHIET PO
NGON LUA
CUA MOT sO LOAI MO HAN
DEN Xi OXY-ACETYLEN

XU LY KIM LOAI

Cac kim logi cd thé duoc x Iy theo nhidu céch
khac nhau dé digu chinh cac thudc tinh cla
ching sao cho phi hop. Mot s6 phuong phap xdr
Iy théng dung nhét nham giam tinh gidn cda kim
loai, 56 khac lai ngan kim loai gi sét va an man.
Xirly nhiét

Kim loai duge nung ndng dén mot
nhigt dé cy thé va dugc dé ngudi tir

tlr. Quy trinh ndy logi bo tinh cdng va
gia tAng tinh b&n chac.

Pién héa

Kim loai dugc nhidng vao trong mdt
dung djch dién phan c6 déng dién
chay qua. Qua trinh ndy s& tao ra mot
l&p oxide kim loal méng bao ngoai kim
loal gia tang kha nang chdng &n mén.

Ma kém

Kim loai duge nhidng trong mat bé
k&m néng chay, két qua a mot 16p
kém bao vé s& hinh thanh bén ngoai
kim loai bao vé nd khai bi gi sét,

Tan ri vé
Binh tan 1& mot tryc kim loai. N6 dugc

dat vao trong mét 16 dugc taora
trude, sau dé hai khuén dép nén co
hoc cac dau cla dinh tan thanh dang
m, BxSi véi nhimg cdu trdc 16n, cdc
bu l&éng thudmg duce dong thay
cho dinh tan.
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Bé tong

Bé tong, vé co ban 1a mét loai da nhan

tao, la mot trong nhiing loai vat ligu
x4y dyng da dung va duge st dung
phd bign nhat. N6 tuong d6i ré va dé
san xudt, déng thai c6 nhing tinh
chat htu dung trong xay dung. B
tong rat chic (d4c biet dudi stc nén),
bén bi, khang Ilta, chéng &n mon,
chéng phan hiy, cdn bio dudng

tuong ddi it, ciing nhu c6 thé duge tao

khuon, hay dac thanh gdn nhu moi
hinh dang.

San xudt bé téng

Be tong 1a mot loai vat lisu composite
bao gém maot chat kat dinh va mot
et litu. Chat két dinh la mot dang
via tao nén ti xi mang va nuadc; oot
ligu bao gém cac vat chit cing dang
hat nhu cat, i, ®1 b qua trinh luyven
thép (xem tr. 72-73), hodc thuy tinh
tai ché. Thong thuong, be tong co ti
l¢ thanh phidn khodng 60-75% cot
liew, 7-15% xi mang, 14-21% nudc, va

dén 8% khong khi.
Bé téng léng dige
rdt vao khudn
Bé téng elmg lai
trong khudn, tda
nhiét trong qud
trinh déng eimg

TAMBE TONG

Vat liéu xi mang tho

Ximang la mdt trong
hai thanh phan chinh cla
bé tdng. Bay la mot chat
dang bdt min duogc lam tr
than da, cat va dat sat.

Vat ligu thé duge

nung
Cac vat ligu thd duge
nung trong mat & nung &
nhigt 46 khoang 1.400-
1.600°C d4 tao thanh
nhimg tédng hop chét cing
nhu da agi la clanh-ke.

MAY NGHIEN

¥Xi mang thanh pham
Clanh-ke Jugc lam ngudi
rdi nghi&n trong mot may nghién
cho dén khi nd trd thanh dang bot
mijn; day 1a xi mang kho.

Bé tong udt

Bt xi mang dugc tron 1&n vai nude dé
tao thanh via sét, C&t lidu - thudng & cét
va 501 - sau do dugc bd sung dé tao ra bé
téng dang Iﬂ:n% Céc nguyén ligu can phai
dugc tron ky dé dam bao bé téng cb do dic
ddng nhét.

Bé téng dugc tao khuén

Bé tdng léng duogc rét vao mot khudn,
dugc dam rung dé loal bd hét cac béng khi,
rdigil gr&n dé ddng ran (cimg lai). Qua trinh
dong ran 14 mdt phan img héa hoc gitma xi
méang va nudc chir khéng phai mot qua trinh
kho tyr nhign, Phan (ng sinh nhigt, va bé téng
trd nén chac hon trong qua trinh déng rén.

——— T#m bé téng cimg ¢6 hinh
dang cia khuén
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Nhing cdu tric 1on bing be tong thudng si dung bé tong gia
cudng voi cac don hay thanh thep (duoc goi la bé tdng cét thép)
dé tang do chic khoe ciia be tong. Bé tong cd thé duogc tao ra voi
do chéc khode lon hon noa bang cach du ung luc - cho cét thep
chiu nén trong lic bé tong dang cing dan.

KHUYET TAT
BE TONG LA Gi?

Khuyét tat bé tong la su bién

TAU i TAI i mau, nit va cudi cing la vé
Lue nén ﬂ A cua bé tdng gia cudng khi
- gi sét lam thép bén trong
“:.. Vit mit - I . | Thanh thép gia cufmg tam bé tong no réng,
Lye cling pha hly bé téng
Bé téng khong gla cudng Bé tong cot thép tir bén trong.

Bé tong rat khoe chiu nén nhung Pat mat thanh thép bén trong beé
tuong déi yéu dudi tac dong cla luc  tang s& ngan bé téng bi bé cong va
kéo cang. Mét tai nang cb thé khién  not ve khi chiu t3i nang.

tdm bé todng cong vong va not v Bé téng

Lyccing Thanh,  Bétong Lue nén A8 efmg NGUOI LA MA c6 PAlI

t | ot 3 # k-
{L’%—} ﬁ SUDUNG TRO NUI LUA,
| Thanh thép

Hinh thanh bé tong dutng IuC  Be tong dy img luc da cing lai 3@ LA POZZOLANA,

Bé tong dugc dé chom lén mot Khi bé téng da cimg lai, luc cang =
thanh thép dang chiu Iuc ko Cag.  [en thanh thép duoe na va, Thanh = & TAO RA E ; ;
Khi bé tong dong cing, nd bam thép l0c nay nén bé téng, khién nd EE TﬁHG

vao thanh thép. trd nén chéc han.

~ CACDANGBETONG

Wik TR — —
Bétong ducsan (/G /g tai ché & cong trinh, bé tong duc san dupc dic
R4t nhigu nhing céng trinh vé cimg & noi Idﬂcésau ggtdﬁ yﬂgmmmmng
kién tric l6n trén thé gidi do trudng xdy dung va lép vitrf cin thiet.

con ngudi tao ra dugc lam to Sirdyung oot liéu dic bigt nhu sit, chi hosc bari sunphat,
bé téng. Cong trinh da st nhat BEtONgtAiNANg ) \sng chiu tai nang c6 khdi luong riéng ko hon cac

la dap Tam Hiép & Trung Qudc, logi b&tﬂr&n thudmg rét nhigu va chi yéu duge sir
dugc lam ti 65 trieu tdn be dyng lam n phong xa.

téng. Thap déi Petronas la toa Bé téng phun Bé tong phun 14 loai bé tong dugc phun ra dudi &p e
nha bé téng cao nhat. cao, thudng lén trén cac cdu tric khung thép. Loai nay
thudmg duge ding dé pha [&n céc bl tutmg da nhan
tao, cic mét duémg ham, va cac hid boi.
Hai toa thap 5
sir dung 385 Bé téng rong Ba :
+ tong réng duge lam tir céc hat cot lidu tho, tac
gg’;g;f" KEnSm Liou) cho be tong cé cac I réng, nutc c6 thé thdm qua.
. N s Dang bé tang ndy chira cac phy gia, chang han nhu
THAP BOI B: tﬁ;“ déng cimg = Hioride, ¢ ddy nhanh qua trinh dong clng
PETRONAS, nhan khién chi sau vai gidr bé tong da chéc va cing db dé
KUALA chiju dugc tai.
LUMPUR, . Bé téng thiy tinh si dung cac loai thiy tinh tai ché
MALAYSIA Bétong thuytinh . 4t lieu. N6 chéc hon va cach nhigt tét hon bé

tang thang thudmng, cb van gidng 34 cdm thach trén
b& mat.
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Nhua

Nhuta la cac loai vat lieu téng hop lam tu
polyme - cac phan tf dang chudi dai bao
gdrm nhifu don vi gidng nhau, duge goi 14
cac monome, lien két lai. Nhe gia thanh ré,
dé san xudt va da dung, nhyta 1a mét trong
nhing loai vat lieu duge st dung rong rai
nhdt tren the gigi thed hien dai

Cac loai nhya

Co hai loai nhua chinh. Nhya nhiét déo dé dang
nong chay va tai ché Nhang vidu dign hinh gdm
c6 polyethen, polystyren, va nhua PVC, MNhua
nhiét ran duge hoa cing nho nhiét va khong thé
bi lam tan chay lai. Nhaya nhiét rdn 6 it ung dung
hon nhuga nhigt déo, gém c6 polyurethan (PU),
melamine, va keo epoxy.

San xuat polyethylen
Polyethylen dugc tac ra nha qué
trinh polyme hda ethylen, mot loai
hydrocarbon khdng mau cb dang
khi & nhigt d& phong va dugc
chung cat tr dau md. Polyethylen

duge san xudt thanh hai da &
chinh: polyethylen khdéi [Lﬂ:ﬂg CHAT PHA LOANG
rieng thap (LDPE), dugc sirdung

lam tai nhya va tdm nhya, va
polyethylen khéi lugng rigng
cao (HDPE), dugc sir dyung dé
san xust nhya cing. Quy trinh CHAT xUc TAC
san xudt dugc md ta & day,
dugc biét dén la quy trinh Mguyén tir
tao via nhiysa, 13 san xust hydro
polyethylen khdi luong A

riéng cao. Nguyén tir

carbon
San xudt nhua ETHYLEN

Hau hét nhua duge tao nén tit cac hoa chat géc dau
md von duge chung cat ti dau the (xem tr. 14-15).
Nhang hoa chdt gée ddu nay duoge tinh ché dé san
¥udt cac monome nhu ethylen (con duge goi 1a ethen),
nhing monome s& dugc polyme hoa & giai doan ké
tigp. Trong qua trinh polyme hda, cdc monome phan
ung véi nhau dé tao thanh cac chudi polyme dai.
Nhing nguyen té hda hoc khac c6 thé duce thém vao
dé lam thay ddi tinh chat cda polyme. Két qud cla
qua trinh nay 1a keo nhya (resin), sau dé co the duoe
tac hinh thanh nhiéu san phdm da dang.

=

Lién k&t manh két nfi cde
monome thanh cde chufi
/~ polyme

@ Nhua nhiét déo
Trong mdt loai
nhya nhiét déo, cac
phan td polyrme chudi
dai dugc lien ket véi
nhau béi cac lien két
yéu, v&n dé dang bj dit
gdy khi bj nung néng
va nhanh chang tai liégn
két khi nhua ngudi di.

Lye hip din yéu gilta —

cdie phiin tir menome Monome
Lidén kit chudi
"\ Mhua nhiét
" ran

manh Monome
Mhya nhiét rdn cé cac “‘.‘!‘.
lign két chudi polyme |
manh. Nhya nay
mam & nhigt ¢ thap
va sau da hda cing |
vinh vién dudi tac
duyng cua nhiét.

Bom gitp lun
chuyén ofic
chét phén img

VAN
ot

LO PHAN (NG VONG LAP

14 hop chat cla titan va B

nhém). Chat pha loang 4,
lbng dam bao chat ETHYLEN 2
duoc luan chuyén

(o)
xung quanh 9 %
trong k. }'{
* _ Céephin
- “h}r inli.i‘l‘l.
kdt véd nhau
J, o thanh
| Céic chit Poputhyian
| phén img &
dp sudt 10-80
st v bt POLYETHYLEN
75-150°C e

1 Polyme hda
Céac phan to ethylen

duge polyme hoa dé tao
thanh polyethylen trong mot Van x4 cdc
uu héa hidu qua cla phan bude tidp theo
ung, 1& phan ing duge gid khi qué trinh
& nhigt 9O va Ap suat nhat polyme héa
dinh, ding thdi sl dung mdt ket thie
chét xic tac cy thé (thudng

%
2
=
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Loai nhua dau tién la
Parkesine dugc phat minh

vao nam 1856 va no dugc dat ::l:ethmn
theo tén ngudi phat minh, terephthaniate
Alexander Parkes. Hién nay
dugc goi phd bién la celluloid, /|  PVC

nhua Parkesine ban dau ' Polyvinyl chloride

dugc sirdung dé san

xuat bong bi-a. PP
= Polypropylen
500 TRIEU
LA SO LUONG TUI NHUA Polycarbonat
PUQOC SU DUNG =
MOI NAM TREN b Rt

TOAN THE GI0OI

Chét pha lodng bay
hed hift

CHAT PH.H. LOANG

o)

CONG NGHE XAY DUNG VA VAT LIEU
LOAI NHUA Hu T8 179
HAGKUﬁTHlEH E R FEFEssEEEAsEEEEERREERRREREREERE R # FEAFEFEF A E RIS E R AR R R R R R R R R R RS RS #
PAU TIEN? CAC LOAI NHUA THONG DUNG T

L& loai nhira théng dyng nhat, PET cb hai dang:
dang mam dugc sirdyng dé tao ra cac sgi dé dat
vai, va dang cimg dugc si dung dé tao ra cac db
ding nhu chai dumg fwds,

Mhya PVC cimg va b2n chic, duge st dyng dé san
xust thé tin dung va trong x4y dyng cho cac dudng
&ng, khung clm sé va cia. O dang mam hon, nd
duoc sirdyng lam vat liéu thay thé cho da va cao su.

Tuong ty nhu PET nhung cimg hon va chju nhigt tét
hon, PP 14 loai nhya dugc s dyung rdng ral thir hai,
thudng trong d6ng hang, gbm cac khay dyng thac
an dang cho 14 vi sdng va cac ndp chai.

PC rdt cimg va b&n, maot vai loal con trong sudt. Né
ducc st dyng ché tao dia CD va DVD, kinh mét va
ldnh bao hé, va trong xéy dung cho ndp chup dén
cong, kinh himg s&ng ban cong hoac phang.

PS cé thé cdng, gidn va trong, thudng duge sirdung
lam vé& dung cac db vat nhd. N6 cing o thé dugc
dira vao cac bot khi li ti 4& tao nén loai x8p nhe
ding lam hop cac tong dyng trimg va cac loai cc
diung mét [an.

Chiit xic tée duge
rﬁnmhduﬁihnﬁ

cHAT xUc TAC
Chat pha lodng dugc . ’1’1 &
2 loai bé
San phdm sau phan (ng la mgt HOT NUGC
hén hop gam polyme polvethylen, 3 Chat xuc tdc ngung hoat
chat pha loding, va chét xic tac. Sau khi chét phalodng dugc togl
Dé loai bd chét pha loang, hén bd, hén hop van chia cac chat
hop san phém duoc dun Néng, xﬂ:t&c.ﬂélqmbﬁchﬂng.lﬂnmp :
chat pha loang sé bay hoi hét. duge nia dudi hal nude ndng, cdn 13i
? Polyethylen dm \qgﬂ LI
NHIET ! B&t polyethylen
Bat polyethylen cb thé
QUAT HONG KHO duge sif dyng lam nguyén
lidqu thd dé san xudt ra cac
4 Pelyethylen [t e | s4n phém nhiza hét sic da
dugc hong khé f! r f!f dang. Tuy nhién, trudc tién
Polyethylen 4m sau dd . I~ ching thudmg dugc tao hinh
dugc hong khé béng . -:i L thanh hat nhya, phi hgp hon
kh?ngkhinﬁ;g.ﬁ;hgﬁiuqc s ,;"ﬁ,;g_‘-;_r.:,\ 8 Elgncacquamnhsanxuﬁt
po Hﬂ‘ﬂ i!,l'lﬂn- I s BOT saL.
Khi néng hong khé 0 O POLYETHYLEN

polyethyl
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Vat liéu
composite

Vat lidu composite cdu tao t hai hodc hon hai vat
litu ma khi duge két hop véi nhau sé c6 nhitng déc
digm uu viet hon so véi cac vat ligu ban d4u. Nhiéu
loai vat liéu composite téng hgp hién dai dugce tao
ra dé cé duge dac tinh chic khoe nhung nhe.

Cac loai composite tif nhién

Hau nhu tit ¢ cac loai vat ligu xung quanh chung ta déu 1a cac
loai vat liéu composite, trong 36 do gdm ¢ nhidu loai vat lieu tu
nhien, chang han nhu gé va da. Co thé cia chung ta cong chita
cac loai vat ligu composite, dang chu v nhat 14 xuong va rang.
¢4 hai déu tao thanh tit mot lop cung bén ngoai va lop mém hon
d bén trong. Gach bun va nha vach dat 1a nhing vi du vé sy

két hop don gidn gitta cac vat lieu tu nhién thong dung dé tao
thanh vat lieu composite chic khoe vuot troi.

Phan tir collagen

Tinh thé hydroxyapatite

Céau tric cla xuong
Xuong dugce tao nén

tlr loai vat ligu cing
nhung gidn dugc goi

13 hydroxyapatite (vi
thanh phan chinh &
calei phosphat) va loai
vat ligu mém va dan

héi dugc goi la collagen
(day 1a mat loal protein).

Ciic phin tir lignin

L Soi cellulose

Phiin tir hemicellulose

Cau tric cha go

G& dugce tao thanh tir
nhimg soi cellulose

dai cdu két vdi nhay
nhd nhimg loai vat ligu
khac. Khi dugc két hop
lai, nhimg vat lieéu yvéu
nay tao thanh mat loai
composite chac khoe.

Composite nhan tao

Mot trong nhiing loai composite hien dai ddu tien 1a
s0i thidy tinh. Mo duoc tao thanh ta nhang soi thiy
tinh manh va nhua. Vat lieu composite tan tién hien
nay duge lam ti sgi carbon thay cho soi thiy tinh. Soi
carbon ¢ kich thude nhd hon cd moét sgi toc ngusi.
Chung dugc xodn lai vai nhau dé tao thanh loai soi dét,
det nén vai, sau do duge tao khudn vai keo nhya. Vat
litu composite thanh phdm cuc nhe va chic khoe.

B t&i cimg
polyme léng

Polyme tac
thanh sei

Quy trinh san xust sgi carbon
Quy trinh sdn xudt sgi carbon nia co khi héa nia hoa hoc hoa
can tdi nhigu loai kil va chét 1&ng. Cong thic két hop cdng rat
da dang va thudng duge xem la cac bl mat thuong mai.
Céc sqi Soi polyme 48
3:’ dinh

palyme

Sei polyme
trd nén dn

Si polyme duge

1 San xuat sgl polyme
-~ Vat lidu the duge srdung tao ra
s@i carbon 1a mot loai polyme. Khoang
90% céc loai sgi carbon dugc taora
tlr loai polyme cb tén polyacrylonitrile

(PAN). U cong doan dau tién, polyme
PAN dugc lam thanh dang soi dai.

2 &n dinh soi
Nhigt ldm bign d&i hda hoc
cac sgi, bién cac lign két nguyén tir

cla chang trd thanh mot dang 4n
dinh hon trude tac dong cla nhiat
d¢. Cac phan tlr oxy trong phan
khong khi dua vao gidp ddy nhanh
qud trinh nay.

Sgi dugc carbon hoa

Sgi polyme sau dé duge nung
nong tal nhigt 44 cao hon trong mét
I cao gidu khi tro va khéng cb oxy dé
ngan 501 khéng bj 44t chay. He qua 13
sl mat di cac nguyén td phi carbon va
trd thanh sgi dugce carbon hda.
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Wat lieu composite

1.”nj.”.n..-.--.-.-....-.--.-..-_.... ...r.......r....1.1:...j IEERCE i *
: CAC UNG DUNG FI:IA-CQHP!GEI_TE HHEI’* T!«ﬂ Z T .-.-;:;*;I-.:_._'_i__-
Soi thoang khi
Céac loai vai chéng tham nudc

truydn thdng thudng tich md hoi
& mat trong. Cac loai vai dét tlr vat

Pia phanh

Mot vai loal & td higu sudt cao va xe
hang nang sl dung céc logi phanh
dia dugc lam t gbm s gia cudng soi
lidu composite két hop nylon va carbon. Vat lidgu nay khéng chi nhe va
polytetrafluorcethylen (PTFE) chdng chéc khde ma cdn cb kha nang chiu
thdm nude mua nhung thoat md hi. dugc nhigt dd cyc cao.

Khung xe dap __ Théan thuyén

Khung cla hau hét cac logi xe dap dua Sai thiy tinh dugc sirdung ring rai dé
dugc ché tao tir cac dang s¢i carbon * ¢ché tao than thuy@n tirnhing nam 1950.
khac nhau, méi loai duge sirdyung & Bi d3u trong nganh dong tu, cac loal vat
nhtmg vi trl khéc nhau cho nhimg muc liéu compaosite cb ding soi aramid - mdt
dich chuyén biét. Sgi carbon clng loai soi oy ko chiie khde duge ding trong
dugc st dung dé tao nén mot 56 bd nganh ché tao tAu va try - dugc sirdyung dé
phan khac nhu banh xe va ghi déna. gia e nhimg vi tri quan trong cla thuyan.

Kevlar Bé tong gia cuong

Kevlar |a mot loai sgi compaosite bén Mot trong nhong loai vat liéu

chéc gdp nam 1an thép. N6 oo thé composite lau d&i nhat va théng dung
duge dét thanh vai dé 1am ao chéng nhét |a bé tong, loai vat ligu dugc tao
dlan hodc lam day thimg neo tau, thanh tir hén hop xi mang, nudc, cat,
hoac dugc thém vao trong hén hop va da sdi (xem tr. 76-77). SUc bén kéo
polyme dé tao thanh than thuyan kém cla bé téng cb thé dugc cai thign
dua hodc 16p bé cha 15p xe dap. nhé& bé sung thanh thép gia cé & gida.

KHOANG MOT
NUA VAT LIEU )‘

oe mit lip,
chfing han nhr

lép keo nhya TRONG MAY BAY DAN
il e DUNG LA VAT LIEU
héa

CQHPGSITE o o]

Keo nhira polyme
duge bé sung 48
tao ra viit lidu

| composite sgi
carbon

=
h{ﬁ:fdét dét E'?i : = =
thanh vai =

THm vii sgi
carbon

Bé mat soi duoc oxy hoa 5 Bocvadétsol 6 San xuat polyme sgi :arh:nn
Sau khi carbon héa, cac phan Sau qua trinh x [y b& mat, sai Vai soi carbon dugc dua tdi
tlr lign két khong t8t & 16p be mat duce boc 1ép bio vé va duge xoén céc nha may dé hoan thién cac tinh
sci. B4 cai thign tinh chat lien ket v nhau tao thanh sgi dét, Sqi dét chat can thigt theo timg muyc dich.
nay, b mat clda ching dugc oxy dugc cudn trén caAc coc sg¢i, va coc Chiing s& dugc dua vao trong mdt
héa nhe bAng cac nguyén thoxy tr  sol dugc dua vao cac may dét d khuon va bé sung keo nhya polyme
OZONE. san xudt vai. dé tao thanh vat li¢u compaosite.
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1 Phan loai thi céng 2 Thu héi gidy va bia cimg
Thang thudng chat e Gidy va bla cimg dugc thu hdi
thai tron 1an dugc phan g‘.;‘-ﬁigfﬁs“' lém va nhimg béi mét he théng sang loc phan tach
loai béing tay dé loai bo ik k;;l“?‘? kv vt ]‘iu chiing khdi nhang vat liéu nang hon.
nhimg tha khang thé tai g Gng the tdi ch Chung dugc dua dén cac nha may

ché. Nhing thi nay thudng
duge dua dén cac bairac,
hoac tdi cac |6 dst néu

chuing chay dugc,

chuyén bigt & tai ché thanh céc dd
ding midi,

'}'

Thu héi vat liéu tai che

“ﬂ‘}fﬂ bia cimg s& “ndi lén" phia |
trén ede binh ring xeay tron cla
Cong doan phan loai va lam sach vat lieu tai ché dién ra d khu

. dy shng loc, cdn cdc vat i
Q J Khae 58 i thing xBng dugt
thu héi vat lieu (MRF). Thong qua mot su két hop cac he théng - _

va cac cong doan khac nhau tay theo khu MRF, vat lieu duge @ i ,__ =~

thu hdi va chuyén thang tdi cac nha may chuyen bigt d£ tai
ché. Cac vat lieu tai che gdm co gidy va bla cac tong dung dé

san xuat ra cac san phdm gidy va bla mai, va thay tinh ding Miy lam
dé tao ra cac chal lo thuy tinh maoi. Mot 56 mon, nhu 46 dien
tu, rat phac tap va chuia nhidu thanh phan khac
nhau, duge U 1y tai cdc nha may tai ché chuyen
biét.

11 Thu hé&i nhua
Céc loai nhua

nhu polyethylen
terephthalate (PET) -
duoc st dung [am midt
s& loai chal nhya - cé
thé duge nung chay va
tai tao hinh, Cac loai
khac can phai duoc
pha lan véi nhimg
vat ligu khac dé tai st
dung.

panns II!?_
(@
Thu héi thiy tinh g Phan loai 7 Iﬂ;;;:';gmg;“ﬂﬁ?am e
il larm sach cé thé duoc phan loai theo mau
hay vé tao khudn  thiy tinh sirdung cé :
P&ni%&cyl;rai il f ngh!'; g‘uéﬁ'éu;mng : mng sAc hoac duge sirdyng trong cAc san
thiy tinh mau don nhdt  manh vé thiy tinh theo %
khac. mau sic.
Tai ché€ 1a qua trinh thu Iugm c4c s&n phdm thai va pha
hay chung thanh cac loai vat liéu c6 thé dung dé lam ra
12 phan loai rac thanh cac loai vat ligu riéng biét, ching
han nhu thay tinh hodc nhita, dé dua dén cac khu tai

i i el i . _——
- ng Hi thuy tinh . .
loal cothd mtmmch o oh Mt vai nha nl:ayt&i che @&loai bd moi tap chat. Thiy tinh da duoc
mdi hodc cac san phdm  tién tién dé phan loai cac
Tai ché
cac san phdm mdi. Khau quan trong trong qua trinh nay
ché phu hep.
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Thu hoi vat liéu chira
3 sat

iau sat
t), nhu vo

Cac dd kim loai
{hoac cé chla

lon thép, dugc hat ra ngoai
b&i mot nam cham cyc manh,
rivi dugc dua tdi nha may, noi
chuing sé dugc nung chay va
tao khudn thanh cac thoi.

' Mam chim dién s& phén ra
cde 4B kim logi o6 chira sit,

Thl'Jy tinh duge nghién
va phan loai. Nhung trong mot vai co st ——

tai ché, ching c6 thé dugc phan loai fiEeess
theo mau sa¢ trude rdl mdi nghign, T8

10 Phan loai quang hoc

Céc loai nhya khac
nhau dugc phan logi, hodc
bang tay hoac bang may
phan loai quang hoc (xem
tr. 2220, Bat ky logi db nhya
nao khéng thé tai ché duge
sé dugc dua ra bai rac.

i o mﬁﬂ‘iﬁhﬁ = = P
it ﬁm’;’:m’:ﬁ‘iﬁ rfriicuf | LOAIGIAY LAM TU
il e e ——

B£& thiy tinh ludn dugc nghign ma khong can
phan logl, sau dé ching mdi duge dua di lam sach

Corchil hast dgng MAY TACH DONG XOAY

:’l';?‘;‘“g“: vﬁﬁ: Pﬁi g Céc kim logi bj méy téch [ o1 >
chiu de ki i bj t

Mot l'nﬁ_',r taﬂh dang déng clia may tich dbngxn.ﬁ:?di:r I;':fra do h ﬂ

¥oay chua val nam ding xody chiing bi nhifm tirt

cham xoay. Nhimg ' im‘“‘h'g

nam cham nay P

tao ra mot déng

digén cam ing chay

trong cac kim loai R.‘qq.

khéng chia sat di L%

qua may tach, tao % 5

ra mot tir truéng "“‘,& Ne

cam (mg trong cac £

kim loai. Tu trudng 'Qf;.

nay tuong tac vai

b trudng cla may -

tach, khién kim loai Marn chim xoay tao

bj ddy va vang ra ra tir trudmg cdm {mg

bén ngoai.

trong lim loai

“

IS T
Sy e vl e

Thity tinh duge

Con l&n xoay lém
nghign ndt thiy tich
¢‘ tinh dé chiing c6 thié & Thu héi kim loal
h
ﬁi’“ e # khong chira skt
Cac kim loai khéng chia
sat nhu nhdm duge phan

tach bdi mdt may tach
ddng xody rdi dugc dua

di ndu chay.

5 Tach riéng nhya

va thay tinh

Céc dd vat lam tl thay tinh va
nhya dugc phan tach nhd mdt
hé thdéng sang quay. Thiy tinh
dugc dua téi mdt may nghign,
nhya dugc dua tdi mot may
phan loai guang hoc.

Shng quay sir dung cédc
con lin xoay 1ém 48 tich
thity tinh v nhua

May phéin logl quang hoe dp dung sy
khéc bigt trong twng tde wii dnh sdng
et timg loai nhua d€ phin logl chiing

GIAY TAICHE iT Gﬁ.\f
® NHIEM KHONG KHi HON

~ KHOANG 70% SO VOI

VAT LIEU THO
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Coéng nghé nano

Céng nghé nano 14 mét linh vige céng nghé taora
va bign ddi vat chdt va cac vat thé ¢ cdp d6 cuc nhs,
duge goi 1a cdp dé nano.

Vat liéu nano

Vat ligu nano la tén goi chung cia bt
kv loai vat lieu hodc vat thé nao co it
nhadt mdt kich thudc (chidu dai, chiéu

Thang do nano

Cac vat thé nano thudng duoe do theo thang
do tu 1 toi 100 nanomet (nmy), trong da 1
nanomet badng mot phan 1 ty cia mot met.
Mat vai phan ti, chdng han nhu glucose, cac
khang thé {cac phan tu protein co 16n), va cac
chiing vi rut déu o kich thude nano.

Ciic wbng ngil
gide va lye
gidic e6 dinh 15
CAC mgurdn i
carbon drge
siip xdp thinh

Ti vi cdng nghé chim lugng tir

Mdt 55 loai man hinh ti vi sl dung cac
phan td nano dudi dang cac chdm
lugng tlr d& cho ra hinh &nh séng hon,

rong, hodc chiéu cao) nhé hon 100 nm. mét lehifi ciu nét hon, va da sc hon. Trong nhing
Mot vai loai vat ligu nano t6n tai trong man hinh ndy, mdt dai chdm dién tor
tu nhién - ching han nhu cac phan ti BUCKYBALL A L Pl réa cae lop tinh the

: - n L
khoi, to nhén, va mot s6 loai vay canh Cac phan tirnano Khons St KA At e K Phieh

budm - trong khi nhiing loai khac lai
dugc tao ra co muc dich dé o6 cac tinh
chat dac thi. Ching han, phan ti nano
vang co the dugce chinh dé o6 the phat
ra mot ludng nhiet khi duge chigu sang,
mét tinh chat cé thé duge ing dung dé

pha hiy t& bao gay ung thu. cho phép nd ¢6 thé chia nhizu
‘ phan tlr bén trong. Man hinh ti vi
ikt o R ing ibng
duge cudn lpd thanh fj;?m“g ﬁ%:lg mm&::nhg“r:
dng i bt vid
dang dng [ v lién ket véi nhau tao

Ong nano va day
dan nano

Céc 6ng nano co céu
tric dang dng hep vai ot
thanh 6ng dugc tao thanh X
tilr i nguyén t mit cao
dang tdm. VI du cho dang nay
o6 cac 8ng nano carbon, |4 cac

ﬁ graphecr:;e t{.‘;j.mn IEI {xem hinh duge rf; .;{T Li;ri

udi). Cac day dan nano silic, PR gua ¥ cap

c6 chu triic dac thay vi réng, duoe st ONG NANOC DAY DAN hojic Wi-Fi
> o CARBON NANO SILIC

dung trong mét vai loai pin.

Graphene la mdt lop cdc nauyén t
carbon bé day bang kich thudc mat
nguyén tl dugec sdp xép thanh mot
mang gdm cac & lyc giac (dang 16 té
ong). Mang nay rat cimg theo moi hudng
v & vat lidu chac khde nhit ting duoc
kiérm nghigm. Graphene cing la mot chat
dan nhiét va dan dién tuyat véi.

Tiim graphene, duge tao thanh vy =

mét lép nguyén tir carbon duy nhit

Phan trnano 13 mot vat thé
ca ba chigu deu cé kich thuéc
nano. Rat nhidu phan tlr nanc
cé nhdng tinh chat bét thudng
dyra theo hinh dang hodc kich
thuée clha chung; chang han,
cdu trac rdng cla buckyball

bang 4nh sang xanh lam tir dén LED,
chuang phat xa anh sang dd va xanh
I& cay. S két hgp gila ba anh séng
xanh lam, xanh 18 va 36 t0 mdi diém
anh cla man hinh dugc hidn thi nhu
mat mau don sic,

D lidu tas dnh

CAC CHAM
LUONG TU HEP
HON KHOANG
10.000 LAN SO
VOI MOT SOI

) " TOC NGUOI
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CONG NGHE XA A VA
R P g naherans 04 / 85

----------------------------------------------------- FEASEEEE SRS BB EEEE

. 3 : A
gﬁ PHANTY  KHANG THE VIRUT VIEHUAN TEBAO ha
L5 §

PHAN
M
THANG KICH c8 CAC CAU TRUC NANO

MEi d{ém inh el . Céc din LED phit Lép nén thity tinh mang
man hinh chim vai 5 X %3 finh sdng xanh lai bE mit &n dinh va ngén
nghin chifm lugng tir ‘4‘.‘:'"} lam ldch thich cde cde chfm hrong tir bj qud
i ‘ chim lugng tir néng Eéﬂ: phintirobe mét €
o+ n dinh chdm lugmg Q@
& {ﬁg‘i‘;ﬁhﬁ bt va ting hiju sulit "

La1 hifp thy dnh "i‘%.
sdng xanh lam )
va phét xa dnh .&.
Tep ) i sérygy dé
xanhlamt: ¥ .  Anh sdng 6 iz

i ' | chim luong tir

sodt 4 zéng

3
o

& ;: Céac chdm lugng tl 14 cac phan tl nano ban dén. .-'

S Tinh chét cla ching cé thé dugc kidm soat |
= |\ chinh xac bang cach thay déi kich thuée, hinh |
e dang, va chét ligu, khién ching rat hiu dung
_ = trong cong nghé man hinh, Chang han nhu

e trong médt vai loai man hinh ti vi céng

o7, nghé chdm lugng tl, cac chdm phat -

xa &nh sdng mau cy thé khi duge

kich thich bdi anh sédng xanh -

larn tir dé&n LED, ;

Cde chiim lugng tir

“m\\[‘l‘ trong ving niy phdt

xa dnh sing 46 khi
durge kich thich tir
énh adng xanh lam
cha dén LED

Céac 1ing dung ctia cong nghé nano
Mot s6 vat ligu cong nghe nano da dugc ding
dung trong cude sdng hang ngay, chi yéu dudi
dang chat phu gia bé sung vao cac chat khac dé
s nang cao tinh chat cia chung. Ching han, cae
et Nngﬁgph&t phan bl titani dioxide duge bé sung vao mot sd
xa dnh sdng xanh 4 loai kem chéng nidng dé ngin baic xa ti mat troi

khidugckichthich Fer \at i
b&1 dinh skxg xaak Jai &u qua hon. Vat ligu nano cing co thé dong

i > ciin dén LED vai trd tich cuc hon. Chang han, mot 54 loai ti vi
va man hinh may tinh ung dung viéc cic phan
Ving trong sudt khéng ed cde td nano ban din co the phat xa ra anh sang co
chim lugng ti; 4nh sdng xanh lam moét mau cu thé,

tir dbn LED truyén thing qua
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Coéng nghé in 3D

Hau hét d6 dung clia ching ta déu trai qua
moét qua trinh san xudt rat phic tap. Cong
nghé in 3D d4 md ra trién vong tao ra nhidu

dd vat phong phi da dang chi don gidn bing
cach in chung ra tif cac tép tin ky thuat s6.

Co ché hoat dong ctia in 3D

Qua trinh in truyén théng 1a tao ra mét 1dp muic in trén
gidy. May in 3D cang hoat dong theo cach tuong tu, ngoai
tri viee ching tao ra da lop chdng lén nhau dé tac thanh
vat thé 3 chigu. Thay v1 dang muc, cac may in 3D thudng
st dung nhua dé in, ngoai ra con nhidu loai vat ligu in
khac cang duoe s dung, Cac d6 vat duoc in 3D khong
ducc hoan thién bang cdc san phdm dugce tao ra theo
nhing cach théng thudng khac, nhung ching thudng

duoe sin xust nhanh hon va ré hon.
iHH wE
-+=p pLIEU iy MAY T

RAT NHIEU MAY IN
3D SUDUNG NHUA

LAM TUBOT NGO

M vir
ko thudt a8

1 Thiét ké vi tinh

Budc dau tien trong in 30 1a
tao ra mdt mau ki thuat s4 trén
mdy tinh. Mau dugc tao ra bang
mét phan m&m chuyén biét hogc
bang cach quét tia laser lén mot
mau vat that rdi sau dé 58 hda va
wir Iy O ligu quét,

Soi nhya
L ndéng chiy

k

Bat ddu in

Mot soi nhya sé duge dua vao
dau in, b phan lam néng trong dau
in & nung chay nhya. DO ligu ko
may tinh s& dich chuyén d3u in tir
bén nay sang bén kia, dau in doc sé&
di chuyén l&n xudng, va khay dat
mdau dich chuyén tign lui.

DAUIN

Soi
ooy
cimg

Dhu in di
chuyén
Dhu in trdi phai
dk!?t lam
nong

3 Tao lap

Vat thé in sé dugc tao ra tir td
theo timg 1op tlr phia dudi lén. Khi
mdi |&p dugc thém vao, nhya ndng
chay s& ngudi va hda cimg. Ty
thudc vao kich cd va dd phic tap
cla vat thé, viec in co thé sé tén dén
nhigu gid,




Khay diit miu
dich chuyén tidn lii

‘ /—Ecrn

4 Hoan thién
Do tinh chét &p chdng lop cla
vige in 3D, cac vat thé in 3D cd b& mat
gt ghi tho rap. Chung thudng cin phai
duoe xir Iy bing héa chit hodc cha bang
co hoc dé cb duoc san phdm sach hoan
thign. Ching cing cd thé dugc son phi.

yeuvkindlevietnam.com
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Cac ing dung cia may in 3D Q

Cong nghe in 3D van con mdi mé va van chua duge st dung phd I
bign d4 san xuat dai tra cac san pham tigu dang. Cong nghe nay
chit véu duoc dung dé san xudt cac dd vat chuyen bigt hoac duoc I
dat lam rieng theo veu cdu, chang han nhu thude vién va cac bo
phan co thé ngudi nhan tao trong y hoc, cac nhac cu, va phoi cic
sdn phdm moai tiém nang.

Thude vién

CéAng nghé in 3D cho phép cac hang dugc pham co the
digu chinh thanh phan cda vien thudc chinh xac hon so
vl céc phuong phap san xudt thude vién théng thudng.
Bdng théi céng nghé nay clng gidp 5an xust ra cac loai
thudc vien cd thé tan gan nhu ngay 1ap tic.

Mach mau nhan tao

Cac nha khoa hoc da tao ra duge cac mach mau in 2D
dung hop cac té bao sdng. Nhimg mach mau nay da
ducc thir nghiérn thanh cong trén chudt, va trong tuong
lai ¢é thé sé duge s dyng 3 thay thé cac mach mau bj
hur hai trong co thé ngudi.

Giay thé thao

Mat 58 cong ty san xudt db thé thao 93 sdn xudt ra cac
doi gidy duge in 3D. Cac van ddng vién da di ching dé
thi d&u trong céc sy kién thé thao quéc té, nhung chiing
chi cé 56 lugng han ché.

Xuong nhan tao

Mot vai bénh nhan phai cdt bd cac doan xuong (dé didu
tri ung thu ching han) da nhan duge bé phan thay the
cgy ghép dugc in 3D ti titani hay xuong nhan tao via
khit v&i phan xuong da bj loal bo.

Chi nhan tao

Ung dung cdng nghé in 3D dé tao ra chi gia da giop cho
cac san phdm thidt ké nhe hon cac loal chi gia thdng
thudng. Cac chi gid in 3D cing ré hon va dé didgu chinh
cho phi hgp véi timg cé nhan han,

Mhac cu

Mat lugng nhac cy phong phi da dang da duge san
=udt thir nghigém bang céng nghé in 3D, va rit nhidu
trong s& &6 1a san phdm thuong mal, bac gbm cac nhac
cu day va nhac cy hoi nhu s&o, dan guitar va dan vi cam.

Vao nam 2014, cac nha du hanh
trén Tram VO try Qudc té (IS5)
A4 in mat chide o & lue bl mdt
tép tin thigt k& dugc gli 1én to
dudi mat dat. Viec in 30 cd thé
gidp tranh phai mang theo cac
dung cy ¢é thé khdng bac gid
ding dén hay phai cung cdp
b& phan thay thé qua khodng

| cach rat xa can chi phi dat do.
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Téi tréin cdng

vim do trong

Céng vom s G
va mai vom

Déi v6i nhiéu cong trinh xay dung truyén théng, céng
vom va mai vomn thuéng duge dung dé mé rong cac 16i di
hodc tao ra khong gian lon, bdi vi chung cho phép che phi
mét khodng khong rong lon vai it két cdu chéng do nhat.

Céng vom

Cach don gidn nhat dé tao ra mot 16i md trong buc tudng la dang
hai cot (con goi la tru) vai mot thanh xa ngang dé nang do phan tai
trong phia trén. Tuy nhién, thigt k& nay khong thé chiu duoc tai
trong qua lén, do vay khong thé tao ra nhang 16i md qua lon, Mot
cdng vom cd thé giap tao ra 161 md rong hon, bdi vi Iyc nén xudng
duoi do trong luong ctia cac vien gach phia trén ép cac khéi gach
{d4) ctia cdng vom vao voi nhau, nho dé tan dung suc bén nén tuy

Céc luc tac dung trén mot céng véem
Tai trén modt cdng vom dugc dan ddu

nhign eda vat ligu nhu gach va da. Khi mét cdng vom duge xay d ;
i : e, oc theo cung vom va din xudng duds.

dung, no s& dugc do bai gian giao cho dén khi vien gach dinh vom Tai cong tac ra mot lyc hudng ra ?‘n;c:ai

dugc dat vao dang vi tri dé hoan thien ciu trac vom chic chin. va mot luc ddy chéo géc, bi trigt tigu

bdi tudng bao hay bdi cac tudng tny.

Mai vom
Mot mai vom gidng nhu mét cdng vom xoay theo mot dusng tron dé NHA VOM BAN CB.U

tao thanh mot hinh dang khong gian ba chidu. Cang gitng nhu céng

vom, mai vom cang la mot két cdu tu nang do chinh no, vaoi toan bo Ehu TIEH TREN .THE
trong luong duge dua xudng phin mong. Tuy nhien, khéng gitng nhu G |¢l KHAN H THANH
cdng vom, mai vom khong cdn toi mot vien da dinh vom, va mai vom J .

¢ tinh &n dinh trong sudt qua trinh xay dung vi mbi cdp la mot vong Tél E‘U‘C VAO NAM
kheép kin va tu nang do chinh né. Trong luong ctia mai vom tao ra cac 1926. MAI va” NAY Cé £

luc ddy ra phia ngoai. D€ triet tiéu luc ddy ra ngoai nay, cac vong chiv. PUONG KiNH 25 MET
luc, co tac dung gidng nhu vong dai gquanh thang gd, bao quanh mai

vom.
Mai vém Brunelleschi
Mai vém cla thanh
dubng Florence, con
Sau gan 2.000 nam ké ti thdi diém duoc Trong lugmg cia Eﬁﬁf Erﬂﬁﬁéﬁ?ﬁ?ﬁé
xay dung, mai vomn cla dén Pantheon van mii vém truyén té&n cila nha thidt ké ra
& mai vém beé tong khéng gia cudng lén xufing dit né, Ia mai vém lén nhat
nhat thé gidi, vai dudng kinh bén trong Métdén — ting duge xay dung
khodng 43,3 m va khéi luong 4.535 tén. Bé véi dudng kinh 45 mét

giam tdi thiéu trong lugng cla mai vom,

i h- L] '
cac lép be tong & trén dinh vom sé méng va chigu cao 114,5 meét

Mai nay gom hai vém

hon cac lop bén dudi méng. Trong lugng i

con duge giadm thidu nhigqu hon nda nha 2:;:1 hﬁ?’i{?ﬁﬁﬁf oy

thist ké giat cap bén trong mai vém, dugc I&p bao trong cé thé -
goi la mai giat cép, két hop voi mot 16 hdng | nhin théy ti bén trong

dudng kinh 8 mét & chinh gifra dinh vém, elia thanh dudng, va

duoc goi la mat dén. I6p bao ngoai 1én hon.
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Cira tréd lam tir 44 . o
hoa ciong che dnh : % Nha vom ban cdu ST
T v:;;?;ﬂ E g Nha vom ban cau 1a mot khai kign troac gifng nha nda hinh
. 1§ cau duge dung tit cac thanh gidng cing va nhe tao thanh cac
=i hinh tam giac déu bén trong cac hinh luc giac va nga gidc, Cac
; e cau trae tam giae chiu luc kéo cang va nén t6t. Cau trac luc
WT;;ES; S;’ﬁ; giac va nga gidc gitp tao ra hinh dang tron, Mot nha vom ban
gach . cdu co thé duge dung truc tigp ngay ti nén méng tac thanh
' mot toa hoan thien, khong gidng nhu cac toa nha oo mai vom
1;“‘“5.’.“"?‘9 , lon khac - nhang cong trinh cin phai co phdn méng do chiu
1;;?11”5’&'; suic nang cla cdu true vom va cac phan cdu trac khac, nnu cac

ra ngohi vong hodc tusng try, dé triét tieu lue ddy ra ngoai.
Cie thanh giling chéo chiu
lue nén, ching truyén lue
huémg xuéng dubi

Cée thanh giling
ngang chiju hye
eing, chidng ngin
ey tnde vom
bungra |

Cac lyc trong mot nha vom ban cau
Cac cdu tric tam gidc dbng thoi
truysn tai trong xudng J&t dudi tac
dang cla lyc nén, va trigt tidu e day
ra ngoai do trong lugng cla mai vom
dudi tadc dong cla lire keo cang.

TEE RN NN

MOT
MAI VOM LON
NANG cO NAO?

Mot mai vom lén co thé
nang hang nghin tan. Chang
han, mai vom cua thanh
dudng St Paul 6 London
nang khoang 66.000 tan. /
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May van chuyén dat

Van chuyén d4t 1a m¢t khau quan trong trong qua trinh //’ﬂ Lefd
x4y dung, bao gém dao va van chuyén vat lidu, tén nén ’ ot %
vi l4p. Cic loai may van chuyén d4t vain hanh dygatrén

hé théng thiy Iyc va cac don bay. 2 ;

i lanh thiy lye nding ha ¢lin xic
dich chuyén clin wic téi-lui

"Xi lanh thilly —

Ire gau
Co ché& hoat ddng cla mdt may xdc thay
(may dao) niing ha gau

Banh xich cla mdt may xic dugc digu khién
b&i ddng co diesel 1Ap trong mdt khoang ddng

& Ghu o cic ring &
co. Bong co ndy cOng cung cap nang lugng
cho mgt bom thiy e trong cing khoang dé B df,gfﬂ Pigabi

didu khién hé thdng thdny luc di chu:,rén chnva
au cla may xic, N |
9 _ BUONG s Xi lanh thity lye ning ha
L “\ 1 ciin chéng

......
A1

Bubng ldi chira cic bé phin diéu
khién dé l4i mdy va thao tdc xic

MOT MAY PAO
CO KHi CO THE

LAM VIEC BANG /9
20 NGUOI

nn UL ALEL Bénh xich gbm mat dai cée tim bin réng in
.00, hs, 508 2 khé&p nhay, gidp cho may o6 the di chuyan t8t
[ k 2 trén cdc bE miit gB ghé hofic néin dit y&u

Bia xich chii dong tao ra
lize kéo binh xich

itk B
......

MAY CHUYEN DAT
LON NHAT THE GIGI
TO CO NAO?

May xic dao thuy luc
Bucyrus RH400 la loai may
chuyén dat 1on nhat thé gidi,
cao tuong duong vadi téa nha
32 tang, nang 980 tan va co
thé chira dugc 45 met khai
dat da trong mét
lan muec.
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CONG MGHE XAY DUNG VA VAT
= MI:: van chfﬁﬂ 92 f! 93
Hé théng thaylwe =~ R el s puiseiismtny Lm Muhmﬂﬂ ....... TTTTIRS
Chat long khong thé bj nén lai Pit téng chuyén ding dan ramttviing ﬁlﬂ ning
(khong gisng nhu chat khi), tie o m"m _\\ e
1a bat kv luc tac dong hoac ap luc
nao tac dong lén mot chat long déu

duge truyén qua no. Trong mot he
théng thay luc don gidn, khi 4p luc
tac dung toi mot ddu cta chat long
chua trong mot duong dng kin, hay
xi lanh, luc do s& truyén toan bo

tdi ddu bén kia. Mot Ilue nhd co thé
duge nhan len gdp nhidu lAn bing
cach thay ddi ti Ie bé rong cia mot
pit tong va xi lanh so vdi bé rong
cla mgt pit tong va xi lanh khac.

. mer b,

Luc nhan déi, quiang dudng giam
mét nira
Méu plt tdng ldn cb dién tich gdp dbi pit
lén thanh maét lge lén hon bai mot pit 10Ng nhd, Iuc tac dung & pit tong lon sé

Mhan boi mot luc
Mét lyc tac dung nhé pit téng
vao trong mdt xi lanh hep dugc nhan

tang gdp dai. B4i lai, luc 16n hon nay chi
cé tac dung mét doan bang mdt nla
doan dudmng cla pit tdng nhd.

téng be ngang rdng hon & dau bén
kia, di 4p sudt chat 1dng khéng abi.

S oy
y van xudng —. : Truc pit téng dich
thing chits | chuygn ﬁ:ﬁh saU Cé ba loai don bdy chinh, dugc
%duugtzfﬁﬁi?ﬂﬂ““’ O ; phan loai theo vi trl tuong déi cla
theo mét mach ng“':,ﬂ Iucl téln: déng va !_u:: sinh cdng so
chiu kim d8ng hi B e vai diém tya. Ching co thé duoc
! dich s dyng dé tang hodc cong suldt
B " 4 chuyén vB hodc chuyén dong, theo nhing
____;',l' _4phfu trude hudng khae nhau,
A Ciﬂéng ) Lye tic ding Nf Ly sinh L
: duoe téi o g,
: ; - i thir nhat
phia rue Can dich chuyén vé phia truse | |00 i ABro A -
i Ap sust thay lyc, duoc tao ra ucsinhcong ikt )
Chét léng :E:hﬂr nt'lay b-c-E? tg: dﬁ:‘&g Ill.rr.: Ifr:teghr?':::t nam & hai phia / ";
. ng trong cac ong thuy Iyc ddi di i
THUNG CHUA chidu dé dich chuyén pit tong VB phia | Siém fus vatwl N .-
Chit léng duge sau, kéo can xdc vé phia trudc. du 1a cay kéo. )
e_\ b::::li;:lf;:; [ ﬁ Difm tua
" ¥ Trye pit téng djch
= ! 54_ ¢hu)'§n v trude Loai thir hai v
Kéo chn digu | 00y : - s A
i - e
Chin siie tac dong va diém
chuy@n tya. Mot vidy la "
o Tay cin quay déng vi chiéc kep hat dé. A 3
- quanh diém nay "
{_f'_ Chit Iong tré lgi Loai thir ba g 25
thiing chir Lue tac dong tac Didm tyay,
dyng vao gida
ﬁ Ilﬂﬁt;w diém tua va luc l‘l/
van diku sinh cong. Mot vi
Khidn kit Céan xic chuyén déng vé sau | dula mot chide .,R
ndi ede dng Ngudi van hanh didu khién van, | K&P ﬂﬁf hodc
theochidu  lam ddon déng chdy chachat | 2P nhip. A
nguoe lai Idng thiy lye, tas ra ap Iye & phia ¥
bén kia cha plt tong, va ddy can xic ™~ - o

di chuyén theo hudng nguoc lai.
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Cau

D1 14 bic qua mot khodng cach nho hay
kéo dai hon 100 km, mot cay cdu cdn
phai chiu duge va truyén duge cac Ivc
cang va Iyc nén sinh ra ti chinh trong
Iugng cia noé va tai trong trén no.

Cac loai cdu

Di1 cac cay cdu cd hinh dang va kich thuoc da dang,
g4an nhu tat ca ching déu la bién thé ti mot vai
dang ¢o ban. Dang don gidn nhdt 1a cdu didm va ciu
gian. Tuong ty viec dat mot tdm gd phang ndi gita
hai ba, chuing chi co the dugce xay dung bic ngang
gua nhang khodng tuong ddi hep. Cau vom cang la
liya chon phi hop nhéat cho nhing khodng hep, tri
phi két néi nhiéu vom lai voi nhau. Cac cay cdu treo

va dac biét 1a ciu treo day vong thich hop nhit cho
viéc bac qua nhiung khoang rat rong.

LY

e
| /
' '
1 r
# /
L BN %
r .
& "
1./ "
i

Cau dam

Bdi v&i ciu dam, cactry &
hai dau nang d& mot san
phédng. 54n phing bao gdbm
cac dam, chéng han nhu
cac dam bang thép hop.

Cau vém

Mt cdu tric vom duge
xay dyng bén dudi chu dé
nang oo san chu, dan trai
Iyc nén xudng cac try cau.

Cau gian

& clu giadn, san cu duoc
tro lue thém t mot bo
khung dam véi cac cot
chéo gbc dé trigt tidu cac
e nén.

™ o |
\
'y .\.'\'\.
| 75
/ ) I

1

Pl

Cau dam hang

Loal cau nay két ndi hai
"bap bénh” ¢6 hai dau
midt gap nhau & chinh
gifra cau. Cac dau dugc
nea & ca hai phia.

Cau treo day vang

San cau dugc nang dd
béi nhigu day cap dugc
ndi truc tidp tdi mot hoac
nhigu hon mdt cdt thap
thang dimag.

Ciu treo day vong

Trén mot cay cdu treo day vang (xem bén trail, cic
cap ndi truc tiép san cau voi cac cot thap thing
dung. Tréen mot cay cdu treo day vong, cAc cap
chinh (day vong) ndi dinh cia cac cot thap vadi cac
khéi neo trén bo & hai ddu cdu. 5an ciu duge ning
do béi cac cap treo tit cac s0i cap chinh. Pay la he
théng cho phép xay dung nhing cay cau rat dai.

K&t cdu cdu treo day vong Céc lue cing
Trong luong cda san cau va bat manh truyen tir
ki t3i trong ganh thém ndo d&u  edp chinh téi khéi
dugc truy®n qua cac cap treo toi neo va cit thip

cap chinh, tac ra lyc cang l&n cap
treo va cap chinh. Cac cap chinh
truyan lyc tai tai cac khdi neo cd
dinh va t&i cot thap, sinh ra luc
nén & cac cot thap. Cudi clng,
cac cot thap truyen lyc tai xudng
maéng bén dudi.

B

Cdc khii neo la
digm ndi c8 dinh
kitn ef cho cde

e o P g i T L TRl
W "‘.I. i.‘ ‘*l‘l’*]“ —"t‘l‘l‘-* I:“l.t'.' 2
f-ﬁ'i"“r".,?"‘:: i ;*" bl B Db L
¥ [ o |
A
i

. Cac sgi cap chinh duge tao thanh tir rat -
4 nhidu cac sgi thép nhd cd ing suat t
4 lan duge bén ®¥odén vao nhau. Ching .
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LER TR RN AW

-Gt CAU CANG SYDNEY CO THE
néntt  DAN NO CAO THEM 18 CM

Tire téi

TRONG NHUNG 2 =
\\ NGAY NANG NONG & ===
— Cip chinh truyén lue tai tde =
\ dung lén clu téi try thip CHUTHICH
Cép treo ndi vél cdp "= Lyecing
\ chinh d# ning d& san «:=3 Ly nén

\\ cliu v truydn lye téi

— shn chu téi edp chinh

Vi 'y "I y '*' i 3 -1--; i .l.J.'.:|r- ..l..!'-.':'- ¥
If.-"n'!p.‘.- -.‘J— PR R T Py

Céc cdip treo chiu lue cling
do téi trén hai sin cliu

Try thip ning d&
cliu va truyen hue tai
xufing chin méng

cha try

phueng tign
duimg bd

i i &n cun Cic 8ng
N&u mot try cau phai dat gida Ngubn cung “he 8r
s&ng, cong viec xay dung bat I khi dp sufit cao nﬂﬁz ;:2 cho

dau bang cong doan ha mot
try réng bé tong cdt thep,
goi 14 giéng chim (caisson),
dong vai trd gidng nhu mot
dap trén. Bé tdng dugc dd
bén dudi day dé ngan nudc
ro ri vao tlr ben dudi, va nuoc
s& duoc bom ra ngoai tao ra
mot khodng khdng gian khd
rao cho viéc xXay dung.

Ong duse sir dung dé bom —

rurde va vyun dit cdt ra ngodi

- Mt khi
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Pudéng ham

Mot dudng hdm vé co ban chinh 14 mét dudng 6ng lon, chay
trong long d4t hoic da va duge gia cudng dé khong bi dé
sup. Xay dyng cac dudng hdm ludn cAn dén nhitng cb may
chuyeén dung.

Budng hdm ha

. 6ng chim
Cac dliﬂrlg ham dﬂﬂl nuac PhUﬂl‘l'E: phip thi céng

Ngudi ta co thé st dung mot cd may khoan (xem ha 6éng chim dugc
hinh duai) dé khoan cac duong hdm & bén dudi cac  thyc hign bang céach

" - . RS eeraiad . tao ra cac doan dng
ving nudc. Mot vi du vé duong hdm khoan sau chia At didng hEm

I:ErEn du‘.j'i Ir:nljg bign 14 Pudng ham E_n bién Anhnédi  hoan chinh trén dat 1 Mhim gidm thidu nguy co
lién hai nudc Anh va Phap. Tuy nhién, thuong se "E:} Sa‘éﬂﬁ ma ”5; Sl 1h f‘-’ﬁ“ﬂ ham va cham vai tau

A : s i nhing doan nay tai vi  thuyén, ngudi ta sé dac mat dudng
f:nhanh hm:L VA ct_‘: hieu qua trﬂ.:n L_,h|. phE. lonhonkhi e cong, noi ching  hao cho dudng ham & bén dudi day
xay dung cac duong ham duoi bién bang phuong sé& duge ha chim va sdng, hd hoac bién, sOr dung mot
phap ha ong chim. gdan két vai nhau. midy x0c gan trén mdt s& lan.
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Céu tao chi tiét mot can truc thap

Thap sé& dugc dumg lén tir mat chan dé
ving chai gén chat vao dudi nén. Gan

o oys PULIDAUTHAP

trén dinh thap 14 mam xoay dé quay tay
can. B4i trong hé tro nang ha tai. Mot ha 0
théng day va puli (rong rec) nang tai va
dich chuyén né doc tay can.
. Diiy t&i pa ling ning
_ holic ha diiu bd
| Cuemng dusi .
CUM TO1 néng d& cin Téd kéo dich ——
NANG HA : Q déi trong chuyln cdp TOTKEO
CABIN DIEN L._ con chay CON CHAY
i ® a. . == ~
L]
[ ] - L ]
E;;.m ::; ,-;hm.r Mﬁ trong j!nhbﬁnlg ta.li. d}fh mé &---=> DAYTOIPALANG
ng mo 1o ta kéo tdi di chuyén chir khéng
kéo diy i ning &5 tii wAM X0y
chinh 4€ ning
hojic hy diu Cabin vin hinh chia ede
iy TAY CAN b& didu khifn cde hi théng
D&I TRONG gidm sdt an toan va lién lac
cho olin trye thdp
Ling niing thép 4% |
phiin trén ciia edt thip
Cé t vi cho phép bd sung
n truc e
Céc tai 16n c4n mot phuong tién c6 tai trong e o nn e oot
tuong duong dé van chuyén chung t&i dung truc c6 thé dat tai & bt
noi dung chd. Trong hdu hét cac trueng hop, bbbt

viéc nay phai dung téi cac cdn tryc. Sy xuit
hién phd bi&n clia cdn tryc trén céng trusng
x4y dung & qua nhiéu thanh phé cho thay

trong viéc dinh hinh nén thé giéi ctia ching ta. THAP KHONG DO SAP?
Can truc thap duoc bat
Can truc thap bu léng chace chan vao mét
Can true thap gom moét tru ding (hay than thap) va mot chan dé bé tong duoc dat
cAn chinh nam ngang (hay tay cdn). N6 c6 thé vuon toi vao trong nén dat nang
dé cao khodng 80 mét - hoac tham chi cdn cao hon nia khoang 180 tan. Cac can truc
néu duge gdn vao mot toa nha khi téa nha dé dang chéng cao cing cé thé duoc gan néi
tdng. Tay cdn co thé vuon dai ra khodng 75 meét. Ng _antoan vagi toa nha boi
mang mot puli voi mot con chay chay doc theo tay can. “ hé théng cac thanh '
Gan vai con chay la ddu bd cdu thap dé mang tai trong. kim loai.

Mot tay cdn ngdn hon - cdn dbi trong - kéo dai vé hudng
nguge lai. Can déi trong duge gan ddi trong bang bé tong,
thiét bi nang kéo va cac mo to.



yevkindlevietnam.com
CONG NGHE XAY DUNG VA VAT LIEU

o LO2 / 103

lllllllllllllllllllllllllllllll EERNEER SRR RSN EREERERSERRERERERLERERENERED;

Sctienia  MOT "MI CAN TRUC cHUYEN DUNG

cho tay cin

Cip kéo con chay
nhé téi kéo =

LR | '-'.-._'.-._l-.‘-l_l_l_l_l—l—l-l_l_]l

f .\ “ﬂfﬂﬁﬂ?‘lﬁﬁl‘l“"‘l‘l’f"

—— e———  S—

Dlu bd cd puli
diin hwémg che
diiy téd pa ling

Mac khop khuyén
o6 thé xoay trong
dlin b
Con chay di chuyén trén cap kéo
£&i lui doc theo tay can. Con
chay git dau b, dau bé
ot thé nang l&n va ha
xudng nhé day tdi
pa lang.

Déi trong

Nang tai
Tai cAng nang, no cang
phai & gan than thap dé
tranh bi mdt can bang.

Téi nhe 6 thé nlim

Tai tdi da ma mot cidn & xa thin thép ma
truc thap cé thé nang la thsﬁnﬂ lam clin trye
khodng 18 tan. Nhong bo =
phan tu ngat an toan sé '?Eu nﬁﬁig cﬂ: % .::r:ghn

i i thin thdp d& tr n
ngan can truc bj qua tai. troc bi 1ar nhie

AN

co THE NANG PUOC 1.600 TAN - GAN
»_ BANG TRONG LUONG CUA 400 CON VOI

Puli cép kéo
con chay

1b

Puli dliu clin

Cac loai can truc

Hau hét cac loai cdn trye trén mat
dat thude mdt trong bén dang chinh:
can truc thap, gdm ca cdn truc quay;
cin truc treo, vidu cdn true gian; cin
truc thap canh budm; va can truc tu

hanh, thudng st dung hé thdéng thay
luc dé nang tai.

Cén truc tu hanh

Can tryc ty hanh dugc lép
dat trén mdt khung gam wai
tay cin l&p trén mot lét cdu
quay. Can truc hoat déng
nhd ke thdng thiy e

Cén truc thap canh
buém

& cBn tryc ndy. méc ludn &
dd cao cf dinh trong khi tay
can di chuyén l&n xudng dé
dura Jhu bd vao trong hodc
ra ngodi,

Can tryc gian

Loai can tryc nay nam trén
mgt gian & dinh phia trén
mét vat hodc mét cdng
®udng. Can tryc gidn thudng
dugc sO dyung trong cac
xudng déng tau hodc céc bai
cong ten no.

Can truc quay

Y Can tryc quay (hay can tryc
canh) 1a loai can tryc ddi dau
v cfp thip cla cin trye
thép. Chdng cé mot thap
bé&ng thép vdi mat tay can
d&i can béng cd thé xoay.
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Ong cp khi néng '-_.!‘ \Ba én nhigt

E

I | Ed phin digu khién
s& dua khi ndng tél

l ' noi cin thift
'NGUON CUNG KHI | ¢

(‘:} Bi loc lam

sach khéng
khi trude
khi né duge
dét néng va
truyén di

: ~ra sut ¢6 hodc khi nha khong cé ngusi &.

Nute ndng ti ndi hoi 3 *
lam nong g fron -
KHi NONG h néng lanh W
";i\ M ngudi

lanh gugy trd . .

lai ndi hoi Nustie riéng | ¢ 4”
o chiy téi '

{ | 9’ cde whi

~ B& dn nhiidr gir
/ tin hidu té nbi het /h

v O

LBQ TAN HHIETB& tan nhiér s
truyin nhift t nude
vao khing khi

_rl Mudc lanh duge dua 68 cde wii, b-e

xi vis cde bé phiin xi nude khie

6’*_- - auﬂmémcﬂpm e
Cac he théng tién ich tro

NBi hoi dun néng nude va
bom né di khiip hé thing
dudmyg Sng =

NE-IHm A

-HEuhEtcﬁch&ntchdéucﬂmﬂtnguﬁnﬂungcipﬂ

‘bén ngodi hoac mang lugi cung cdp, chénghannhu
dudrig Sng van chuyen khi ty nhién hnacnuﬂc,d&n _

‘ede chdt nay vao va sau do phan phoi dlkhanrma
Cac he théng nay luon luon c6 thé duge ngdt hoac

mmgkétnﬂdédﬂrtshnngnhmmhgpx&v

Tién ich gia dinh

Cac tigén ich gém c6 hé thdng di¢n, hé thdng sudi, hé théng nudc va he théng

thong tin lién lac phyc vu dén titng hé gia dinh. Ching thuéng duge cung cdp
béi cac cong ty bén ngoai, dit mot s6 ngdi nha co thé cd ngudn cung cdp nuée

hoic hé théng sudi doc lap, chang han nhu Iita sudi d6t bang ci.
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[ Mach dién hinh'
. '9 tia cho dén chiéu
u.ﬁ.r:g
G TA
A [, |
Béng dén
Diy dién chay nghm trong tuimg lip vira
| hodie duge boe kin trong ede 8ng khit dui
luBn déy dién dén
Bang dién chinh phin phi dién ning
¢ Chu dao va clu chi 58 ngit —
N 1  mach néu i # tdi E) YR
| maeh néu dign qud tai st
; dién

||._5_CEL|.J

Cong to mét

Hﬂ THICH
% Khi néng % Nuée fm
Khilanh == Nusclanh

CHUNG TA -

LAI CO THE NGUI THAY
DUOQC KHi TU NHIEN

KHONG MUI?

Khi methan va propan khéng
c6 mui. Cac nha cung cap da bo
sung mot loai chat mai chang
han nhu ethyl mercaptan, cé
mui trimg théi, dé ta co thé
phat hién dugc khi gas
ré ri bang cach ngui.

CONG NGHE DAN DUNG
Tién fch gia dinh

106 /107

f:ng théng khi cho
fﬁng thiodt nuée thim nglin kchi thai thodt ra va ldy
keét nurde x4 bn chu chay oxy vio

tran ra nha tim

BON RUA
Mude lanh duge dua té
bin rim vh bbn olin
NGUOHN CAP NUGC LANH

BON CAU |

NGUON
‘bﬂ.ﬁliﬂl]'ﬁﬂ

NONG

BINH NONG
LANH
5-:19 nglim duedd
long dét viin

wydn nudc thii
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Déng dién | :

Nhing cong tac an toan nay bao vé cac thist bj dién khi mach
digén qua tai. Dong dign chay qua cau dao va hal dau ndi tidp
xic cia nd, tao thanh mach kin, Néu ddong digén qua tai, mot
nam cham dién tlr sé hat mot can kim loai v phia nd, tach roi
cac dau tidp xGc va lam dodn mach.

Hai dBu tidp xic Chned & xo bi Ch &
tgo thinh mach kée xulng duéi mgndga;n
Imj cho phép déng  béd nam chim ghuyg:q dé

: d_1¢1:1. chq.}.r qua dlﬁ'ﬂ | | ddng cliu dao

Chn va khép mach

— Nam chim .
i difn ti 55 Ché tidp xic
Dang dign = 5 % ¥ hd, dodn mach
chay trong e
mach sau khi

réi chu dao & v TRI NHA

[ o

WYON DNOD SNONX
SH Hyﬁ HHIH2 ﬂﬂg

YR
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Kh thai dige hn ! NUM BIEL
2.9 théng qua 8ng =& JKHIEH

Hé th6ng SlIdl Quat cung clip AP SUAT

khéng lchi dé 48t chi;r KI-IﬁI"I'G

KEHI

Hé théng sudi 1a mét trong nhiing hé
théng tidu hao ning lugng chinh trong
hdu nhu moi ngéi nha. Phy thufc vao vi Rugggma Lo
tri ciia ngdi nha va nhitng tién ich c6 sdn P el : A .—' KHON

Sl L
AB e L

et T e P e "' o r

trong d6, ma nhiéu thiét bj khac nhau - t
quat sudi dién hay may sudi cho tdi ca he
théng sudi trung tAm - duge sit dung dé
lam dm nha.

Mude dugc dun nong

Mhigt truyen tai nude lanh dang chay qua
céac dudmg dng chay quanh bd trao ddi nhiét.

BUONG BOT

Qua trinh dét chay

Khi d6t va khdng khi vao budng ddét
va dugc mol chay, Ngon Iua chay sinh nhigt
lam néng dng trac d&i nhisat.

Nudc nong can 13 cé

Mot vai he thdng sudi dan dung lam néng muoc,
tri nude nong san trong mot binh chia va sa
dung khi cdn thigt. Nhing he thdng khac chi lam
ndng nudc mat khi cd ngudi cAn dang, chang han
bang cach bat vl nude nong. Cac ndi haoi k&t hop
cung cap nude nong theo yéu cau nhung cing

st dung hai bo trao ddi nhigt dé dua nude nang
chay tudn hoan theo mdét hé thdng khép kin gém
cdc dudng 6ng va bd tan nhigt dé lam néng can
nha td trung tam.

NOIHOT KHI BOT KET HOP

BANG DIEU KHIEN

HWod

BO TRAO DOI NHIET TH CAP 5

dong mrde

Ong din khi
it dua khi
? Mudc nﬁng tai voi tn buhng dat
Mudc noéng chay
ra tlr voi. Khi voi tat, van = .
chuyén hudng s& déng _— - e . " . ¥ =
lai € hé théng sudi ] B . - " s
g oot tiép tuc hoat - Khi &t va khéng khi e e . 9z
: Khong khi duge quat hut vao g s ’g ©
trong khi khi ddt dugc cdp qua &ng O T zé
NUGC 1|:Ién kgi d’hgﬁl h;hng dét, ;ﬂm ng-:;:ra =z X g §E
NONg |0a mdi chay, san sang dét chay hén o E "l
5 EE’JbﬁEé‘::gngﬁgé hop kil dét-khéng KA, 2 o & ‘E B M|
khién van ddi dbng nudc = E E E E
cUa ndi hoi ddy mot phan § Cép nuoclanh R
nudc nﬁpg tai bd trao dbi Nudc lanh dugc dua vao va ‘E ,ﬁg E
nhigt thir cép. chay quanh bo trac déi nhigt tha o
c4p dé Iam néng truéc khi dugce didu D
hudng tdi vdi nude ndng. § E
: &
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Bo 6n nhiét
Buge dung dé duy trl nhiet do én dinh trong mot can nha, bo én nhiet co thé

duge didu chinh dé phit hop cho mot can phong hoac toan b can nha. Khi
nhiet d¢ ha thap xudng dusi nguong nhiet duoc ngudi dung cai dat, bo én

nhiét s& dong mot mach dé gdi di tin higu chi din néi hoi d6t nong va sinh

ra nhigu nhiét hon,

t::uﬁnd&y]hm
0 (RSB NpETRO 20
L L P KHONGKRHI, V! 1 ,
y

C
Cudn diy

xufng thip,
déng mach

Mach dign 1é | Mam chim
vankhidft S e I
hede bd phin : ﬁ-_—-“l-l-'
ez by é Mach hér Mach kin
Puam Lanh hon mic mong mudn

Khi nhigt d¢ |én hon mic nhigt
dugc cai dat (18°C trong v du nay),
cudn kim loai dugc lam néng va
dudi ra, kéo nam cham rdi khai chd
tidp xdc va gay dodn mach. Nai hoi

Khi ha nhigt, cudn kim loegi uén
cong ¥udng va nam cham di chuyén
hudng téi vi trl tiép xdc. Hai d3u tigp
xUc gap nhau va déng mach dién, khi
Sy mdt tin higu sé& duge gl téi ndi hoi

dang lanh uén}

cé ndi hol dét chay nhién liéu va lam
nang nuac,

ngimg it

Heé théng sudi trung tam

Nude nong duce bam ti ndi hoi qua cac dudng dng hodc cac kénh bén
trong bo tan nhiét, lam nong cac tdm tan nhiét bén ngoai, nhiét sé& truyén
ra lam &m khong khi xung quanh. Van tiét luu digu chinh téc d6 dong
nudc chay qua bd tan nhiét - dong chay cham hon s& khign bo tan nhist

noéng hon. B8O TAN NHIET
Van xa khi cé thé ' Van tidt
duge mé dé gidi ____Jp= luns
phimg Faoug st el e al lal fa CHINH BO
. B 48 o is, N ~ ON NHIET LEN
ek y | MUC CAO CO LAM NONG
th%fl.g’ cjun van én CAH HHA NMHANH HON?
R s ron =1 | Khéng. Khi b 6n nhiét dugc

. "&i'%tcm; El?na:n]bu_énh'&ngﬁ

Vong khép Kin  ba ranwhiar 0 el
MNudc ndng chay trong mdt véng

khép kin qua cac bé tan nhiét - noi tda

nhiét - rdi quay trd lai ndi hoi dé

dugc lam ndng trd lai, P b

e —

-

muén. Né sé khong van hanh

LY

Co hai dang hé théng sudi
san chinh. Hé thdng udt si
dung mang ludi cidc dudng
&ng hay éng dan mang theo
nudc dugc dun ndng. He
thdng khé ding cac cudn
day dugc dét nong nhd
dign. Ca hai hé théng nay
rét t&n chi philap dat va van
hanh nhung ching co thé
bic xa nhigt qua san nha dé
lam dm toan bd can phdng
déu honva khéng taoc ra cac
v bril lanh cuc bd.

Nhigt truyén di 4@
khﬁt;cﬁcinph:ﬁngu

San nha Moo :n::ung
lit gach tulin hoan
Bé &6 qua cdie
e dutmg Sng
HE THONG SUGT SAN
NHJ NUGC (UOT)

cai dat, ndi hoi sé chay hét
cong suat cho dén khi can

nha dat tdi nhiét 46 mong

nhanh hon dé dat tdi
nhiét do cao hon.
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Ham noéng dé an

Céc vi séng phan xa
tlr mat kim loai bén trong
khoang ndu nhung s& xuyén
qua vat chia thac &n lam
bang nhya, thiy tinh, hoac
gém sir vao trong thic an
va lam néng nd.

TAI SAO TA CAN
CHOC THUNG MANG
BOC KHI HAM NONG
PO AN SAN?

Khi & vi séng gia nhiét cho
cac phan ti nudc trong thirc

Truyén phat vi séng

an, ching sé dan né va héa Mot khoang dan
» s0ng sé dua vi song
hoi. Bam thung mang bgc cho tr béng cao tin tai
phép hoi nudc thoat ra khoi khoang ndu kin cua
. 16, Cac vi sbng sé

khay dung, néu khong bat ndy bén trong
no sé& phat nd. khoang ndu nay.

Co ché hoat dong ciia 10 vi séng

Mot 1o vi séng gia dung tieu thu dien dan
dung d£ cip nang lugng cho mét béng cao
tan. B4 phan nay ing dung tuong tac gida
dien trudng va t truong dé tao ra cac vi
séng, vi song se dao déng va dio cuc dién
truding vai tl 1an mdi gidy. Cac vi song duogc
truyén truc tiép vao khoang ndu cta 16 vi
song - mot khoang kim loai kin - noi chung
phan xa vong quanh, va dap va kich thich
cdc phan td trong thoe an, két qua la thic an
nong lén.

Qua trinh tao vi song

Bdng cao tan tao ra cac vi séng dao
ddng & tan s& khoang 2,45 GHz (khodng 3
2,45 tl 1an m&i giay). & cUa

Bang diéu khién

Mgudi dlng cai dat mdc nang luong
va théi gian, thudng s dyung mot bang digu .
khién cham cam (ng. Cac céng tac an toan e
bén trong cla 1 s& ngat ngudn dién néu L)
cilra md ra trong khi 1& dang hoat déng.

Lo vi s6ng

Cac song vi ba (vi séng) 1a mét dang nang Iugng nam gitta séng
v6 tuyén va song héng ngoai (xem tr. 136-137) trén dai phd
dién tu. Chung truyén qua nhiéu loai vat lieu, nhung khong
phai tdt ca, va c6 thé di vao thuc an dé khudy dong phan
nudc va chat béo, sinh ra nhiét khién thiec an chin déu va
nhanh hon so véi khi dung mét 1o nuéng théng thudng.

Mit trong clia 15 vi séng la
cfic tim kim loai phan xa

" 1

&

. : )
ooy
PiA XORY

-
Bfa xoay dich _/

chuyén thirc in d8u
diin vao va ra khai
cic difm néng cuc
e

cUA KiN

mE

CHIEC LO VI SONG

THUONG MAI
PAU TIEN CAO

TOI11,7 MET

L T J_“;'Lﬂﬁﬂga'].um

|
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Cénh quat lam mat hdt
hiing khi tr phia sau vio
ﬂ!l&mnﬂit béng cao thn

= =
b
Cicviséng |

truyén téi

NGUON BIEN

BS Ng

= Mot cathode Q‘?{} »
- "dugc nung ndng sé phat xa ‘éb
 cac electron hudng tdi anode.

Ddéng electron sé bj lam léch hudng
M i dién truéng sinh ra tir mat nam cham
cyc manh, khigén cac khoang nhd trong
anode coHng hudng va phat xa vi song.

.(....

Riu dng ten phdt —
xa vi sdng

Ancde hinh vong
bao quanh cathode

Cde khoang
efng hudimg gidi
phdng vi sdng .
Cathode gidi phéng-
cde electron

hurémg téi

anede

sasnmons: TI0FTL.
C4c phan tit chuyén déng

Cac phan td nudc chda mot nguyén i oxXy mang
dien tich am két hop voi hai nguyén tu hydro tich
dien duong. Cac phan t s& quay dé sap thing
hang voi cuc cda dién trudng trong o vi song. Dién
trudng nay sé bign déi cuc cia no hang ti 1dn mdi
giay, khign cac phan ti khong ngung lat toi lat lui.

Mguyén tir hydro Phin tlr xoay
trong phén tir mrde khi oxy tich
bi huit vé phia cde vi difn dm bj hat

song tich dign im

vé phia dién — paAN rﬂrmnf:c
tich dwemg |

Wi séng thay
ddi eye qua lpi
lién tyc gita
ere duomg vh
oie Am

Sinh nhiét

V1 cac phan td nudc xoay toi xoay lul :;Té "diing
dieu" wéi trudmg dién tir dang thay ddi, ching
va cham co xat Ian nhau, sinh nhigt nhéd ma sat.

Céc |6 vi s6ng of Ién duge s dung trong cong
nghiép véi myc dich hong khé va hda rén nhua
gia cudng soi carbon, dé loai bé hoi &m nham tao
ra thuc phdm s8y khd, va trong mot s6 trudng
hop, dé luu héa cao su.

Thue phim
sy khd

o.ooooooooﬁaﬁ”
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Siéu dién va 16 nuéng banh mi

Khi dong dién chay qua mot day din, dién nang s& bj bién déi thanh
nhi¢t nang. Nguyeén ly nay dugc ing dung trong cac bo phan dét néng

c6 & mot s6 thiét b nha bép.

CONG TAC
TAT-BAT
M
S°°
&
Vel
< ‘7 Py
% = H. oy Dii bién
o Déng dién Kt ndi 1' trang din
E' truyén qua — (@l dignbj né nhigu
thanh kim loai ngit I', : hon khign
: thanh bi
ufin cong
DONG DIEN & NHIET

Cac kim loai khac nhau dan nd khac
nhau khi dugc nung néng. Mot
thanh gbm hai kim loai cd d6 dan
nd khac nhau sé bj udn cong

khi nung néng, lam ngat
mach dign va tat
cong tac.

',_’.‘j:-T
e};ﬂ?ﬂ

Diy dén tré khing

V& boc bling | 1ém sinh ra nhigt
hop kim Lém v
| thép | diin nhigt

Déng dign truy®n gua mot day din cb
dign trd ldn trong mam nhigt. Dong
dién d4i nghich vai trd khang
I&n cha day dan sinh ra nhiét.
Mam nhiédt s& truydn nhigt

nay vao nudc.

Siéu dién
O dudi dav khoang chéng tham cila
mot sieu dign la mét mam lon dun néng ,
nude. Khi bat siéu dién, dong dign s2 '
chay gua mam nay va nung nong no
nhanh chong. Nhigt duoc truyén vao |
nudc cho dén khi bd 6n nhiét xac dinh \
rang nuodc da dat dén nhiet do soi. Bo &n

nhiét sé ngdt tip xuc dién, va ngan dién
truyén toi mam nhiet.

ﬁﬂe Eﬁl(
I}ang 44i hu hich |
thanh khi nude

im di chuyén lén
R ik

T Siéu o6 thil kit
ndi v d€ theo
mol huwémg
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Cac day ddn mong lam t nichrome, mot hop kim cia nickel va
chromi, s& bi nung nong dé khi co dong dién chay qua. Cac day dan

: 5 Bugc dun nong trén bép, binh
nay tao nén bo phan gia nhiét nong len lam caramen hoa tinh bot moka tich tu 4p suit bén trong

va duding trong banh mi dé tao thanh banh ml nudng. Mach dign khoang chia nude. Ap sust s& ddy
kin khi khay banh mi duge 4n xudng, dong dién chay quabd phan | nusc lén phia trén gua mgt rjng_
gia nhiét, va bi ngat bai mot co ché hen gio digu chinh duge. phéu, sti qua bot ca phé va cudi

:

Mét nam chim cing s& phun vao khoang chia bén

[~ digntirgiiyén | trén dudidang ca phe dé ubng.

khay bdnh mi Khoang bén

dd ha thdp . ldrén thu ca phé
i

B& phén gia nhiét
dirge lam tir cde diy
diin nichrome, boe

quanh cde tim mica | P
Clin gat ha thip
khay binh mi vio
trong 1& nudmg va Van an toan dymg bét
kich hoat mdy nudmg gii,l[';l;ﬁ:: ] ch phi
hu?ﬁgpﬁﬁg 1'Mrl!':.u\ﬂr1 o duthim
gia whn . B'inh:iiﬁa
; - wive d
Khay binh s& gifr yén vi tri chnﬁrﬂ} trdre di
dén khi hét thai gian hen hoiic AABAE dunsoi
ki ta §n vae nit tit | NHIET )
May pha ca phé espresso :ﬁn"g";?mﬂfmﬂ; | NUGC LANH DUA
Ba phan gia nhiet cda mdy dun nurére lanh 14 nhigt e VAC PHA CA PHE
néng mot binh lon chia nuoc, tao d5 phit hop dé pha 41 e
. ; ci phé -thudmg la
ra hoi nuge. Hoi nude bde 1én bay a0-g&*C

gua mot bd trao ddi nhigt. tai dd nd

lam nong nhanh nudc lanh duge Nude néng chiy

bom vao dudi 4p luc cao. Nuge xudng diu chiét
i bén trén tay pha

nong dudi ap lue cao chay cham

qua tay pha chila ca phe bot nén

dé tao ra ca phe espresso.

Nuée thim thiu
qua luong ca phé
kit nén duge dong
chinh xdc *
BEd phin gia nhiét
MOI NGAY CO [ rong ndi ot dun “[ESEESE
g0 mufc, tgo ra [ G
HON2TRIEU e A hot e |

COC CA PHE ==
PUOC PHA '
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Piéu hoa,
tu lanh

Tl lanh va may diéu hoa khéng khi lam lanh
khong gian bén trong bang cach truyén nhiét
nang théng qua sit chuyén déng ctia cac ch4t
héa hoc dic biét chay vong quanh mot he
théng cac dudng dng cudn khép kin.

Chat lam lanhnora

| iI:I-ISI:EI I:::Eg chhaéy Igj ua n;m: van }Eft ¥

Uy, van nay ha thdp ap sudt cha chat

larm lanh, khién nd dan nd va lanh di. AR TTLT LU
Chat lbng chay vao trong cac dng
cla b$ phan héa hoi chay ngam bén
trong td lanh.

Ha nhiét chat lam lanh
Khi di chuyén qua cac cudn dng

hep trong bd phan lam ngung ty, tai
day cac canh quat kim loai chuyén  &e. ... ’ .

4 Lam lanh tu

Chét lam lanh dang dan nd sé
bigén ddi tr dang long sang dang khi qua
qué trinh héa hoi, [am lanh khong khi
beén trong td, Khi lanh s& chuyén ddng
®xudng dudi va déy khi ndng chuyén
deng lén trén dé dugc lam lanh. Guat
gitup ddy nhanh qua trinh d&i luu,

Cée &ng réng cho Glﬁzﬁl’ BAY HOI
phép khi cé (GIANL
dis khing

gian din nd

; AN
- Quat ! I Cht lam

b * NHIET *  lanh din né
' v lanh diin I

nhiét tir chat 1am lanh ra méi trudng
khéng khi xung quanh. Chét [am lanh

hda |ong. — Chét lam lanh chiy

Céc dng giin néng chuyin
ngwee v binh nén

nhiét tir chét lam lanh ra

Ta la.“:h. khéng khi sung quanh

T lanh thuye chat 1a may bom nhiet hoat <
dong rat hiéu qua, dua nhiét nang ta nhiang &y
nai lanh téi nhing noi 4m hon - theo huang
nguadc lai voi hudng dong nhiét thong

thuong luu thang. Mot hé théng cac dusng
&ng khép kin luan chuyén tuin hoan chat

lam lanh (xem khung trang bén), chit nay

sé thay ddi trang thai thong qua cdc qua

trinh nén, dan nd va rat (tda) nhiet ra khai
khoang trong ti lanh. Cac t dong -

cang hoat dong theo cach tuong tu, iposvit e
chi 1a & nhigt do thdp hon.

5 Tré lai binh nén
Sau khi hodn thanh chu trinh lam
lanh, chat [am lanh s& trd lai trang thal
long va chay ngugc trd lai binh nén dé
bat dau mét chu trinh mdi.

TU LANH NEN BE
O NHIET PO NAO?

GIAN NGUNG TU
(GIAN NONG)

Ti lanh nén dugc giir lanh i it Snieniveio

NEIGT 3 €50 hon o nay o nen nhan cht oy

¢6 thé khéng e ché dugc \ | | vanén né. Nén 18m tang ap
. suphat trién cta vi khuén | 170800 njon . B G
" bam trén thyc phdm. =~ *hindna dp suft e ikl

cac bay ra khai
binh nén . - 2
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May diéu hoa khong khi
Cac may diéu hoa khong khi gia dung dugc thiét ké dé rat khi &m tu —

mot khong gian s6ng va lam lanh nd bang su hoa hoi, theo mét quy
trinh tuong ty nhu ta lanh. Chét 1am lanh sé di chuyén mét vong Qgﬂ?ﬁhffaﬂ?tﬁiiﬂ? fah‘.‘,?,ﬁ;
khép kin nhd vao mét mdy bom, va lam mat khi dm do mdt quat rat khi nhiét ¢ cla chding thay
vao bén trong diéu hoa. Sau d6, chat 1am lanh sé mang nhiét toi mot ddi. Khi mot chat long bat dau
giAn Ngung & bén ngoai toa nha, tai do nhiét sé téa ra moi truong ben | Shuyén sang trang thai khi, lugng
: 2 chat long con lai 5& cd It nang
ngoeai. Pe bat dau mdt chu kv mai, chat lam lanh chay qua mét van luong han vé tré nén lanh hon,
tidt luu, van nay s& ha thap nhiét d6 va ap sudt cia no, gitp no sin Chloroflucrocarbon  (CFC) 14
sang lam lanh thém khi dm. Khi khong khi bén trong phang da da chét lam lanh dugc sU dung rong
mat, nhang giot hoi nuse 1i ti 32 ngung tu thanh dang chét 1éng, khién | r8i cho dén khi ngudi ta nhan

cho khong kht bot 4m va them lanh. B
May lanh gia dung

nay, hydrofloruorocarbon (HFC)

i = p A duoe img dyng phéd bién trong
gg:nﬁﬂ%ﬂﬁ;d;;}g QUAT DIEN VA MAY cac thiét bj lam lanh dan dung.
bén trong va mét phan BIEU HC’A TlEU E’ (‘ ()
dat bén ngoai téa nha.

Phan bén trong sé& hut Tﬁ N 15% LUQN G
vao khi ndng va lam o
lanh né; phan bén ngoai BIEN TlEU THU

sé& tda ra nhigt coa - v E <
khéng khi trong nha. CUA MY A y
PHAN NGOAI NHA
2 Khilanh théi nguoce lai
Khi da lam lanh dugc théi
nguos lai vao trong phéng.
Trong mot vai loai digu hoa, _ Chit lam lanh bay
khéng khi trugc tien se VAN B Ix ##— qua gian nong
bay gua mot tdm '
loc logi bo cac k:qd -
hatgay hal. Van tift lea lam KHI NONG
T S dinndvalam L
zﬂ e _— EM:IE '

4 Nhigttoara
. ngoal
| Chétlam lanh chay
s qua mot gian néng va
E Eas i By toa nhigt, nhigt nay
' duge théi ra ngodi bdi
s MGt quat lam mat.
Bae. Chat lam lanh bat dau
= mot CBU kol midi.

KHI NONG Chét lam lanh hifp —— o
B v L 3 chatlam lanh
nén
Hoi e trong Khi néng dugc hit vao Mat may bam lam
khéng khi da Guuat sé hat khi ndng X talr?tg apl';uat va nhiét
lsm lynh ngung vao. Khi sé lanh dan khi di d6 clia chét lam lanh,
ty thinh gigt chuyén quanh gian lanh. bign né tir trang thai
T : Iéng sang khi,
Cée gigt nrde
durge thu vao
trong rnf&t Mude chay nhé gigt
khay chira | . khdikhay chira
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May hit bui

Bang cach tao ra chan khéng ban phin bén trong than may,
chiéc may hut bui hit vao hén hop khong khi va cic hat rén,
bao gém bui d4t. Nhing phén bj hit vao sé duge chia tach
khdi nhau bdi hé théng mang loc hodc bai hyce ly tam.

Tao ra chan khéng

Mo to dign s& quay mot quat  tdc dd cao dé nhanh chong ddy l-:hr:mg
khi thoat ra khoi phan phia sau ctia may hiat bui va lam giam ap :*"

Cie hat di chuyén lén,
qua mét ciin dang dng cd

sudt khong khi bén trong. V1 ap sudt khong khi & bén trong may thé nit ngén hogic kéo dai e
hut bui thdp hon ap sudt khong khi xung quanh é bén ngoai. o {ﬁ,_-rﬂ" ;‘ﬁ
nén se xay ra hien tugng chan khong ban phan. Trong mot ;: a‘f"r' - ; ;: —
chige may hat bui thong thuong, luc hat sinh ra se hat vao o . ‘@& —— —
khong khi chia bui, chat bdn, long toc, va cac soi vai qua ;‘ & 7 . e ﬁﬁﬁi;::-" r
mot tai cé nhidu 18 nha li ti, tai nay se gia 1ai cac hat ' g . - Eﬁl i
ran, ddy khi sach thodt ra bén ngoai may. 8 ﬂ;.:"’f-: _:ﬂ.} P |
= i 3 Khong khi di qua cac 16
- nha li ti ben trong tol dyng
L A U
MANG LOC HEPA Rhong khf sau db bi i lai BT

LA Gi?

Cac mang loc HEPA (High
Efficiency Particulate Air - loc
hat min khéng khi hiéu suat
cao) dugc tao thanh tircac
loai vat liéu téng hop vai cdu
tric cé thé gilrlai cac
hat dudng kinh nho cd
0,0003 mm lo limg

trong khéng khi.

rmang loc cac hat o vima.,

~

Ciie hat bi e lin W
phia trén vho bén
froTg may

Cée chii quét ed
= kich thude khie
nhau s& g& cdc Cae hat 1ém tir
hat & moi kich  khéng khi di vae

thuée ra ad b gi® lai trong _
i chim byi
9 Hutbuyi ban vao trong &ng hut 1 Taoraluc hat
Mot chubi cac chéi quét quay bén trong d&u hut 1am Mé& to dién quay quat cyc nhanh dé€ tao ra
bong tréc byi va d4t, sau dé chidng duge hit vao trong dng lre hat, luc nay sé hit vao khong khi théng qua
hiat rdi di chuyén vao trong may hat bui. Phan ldn cac may dau hot, chay doc theo dng hut cing va dng hat

Rt buyi di kém nhigu phy kién lam sach khac nhau. mém dé vao bén trong than cla may hot buyi.



Khéng khi b

4 day rﬂgﬂgﬂii!
Ehong ki lam mat
i b dign khi nd
thdi qua. Sau da
khdéng khisa di
chuyén gqua mot
mang loc HEPA dé
logi bd cac hat o
sigu nhd trude khi
duoc thdi ra khai
may,

&
L ]
[ ]
L]
L]
L]
' g
[ ]
-
L ]
-
L

'| M&é to quay quat
T tdeds eye lém,
thurdmg & mike hing
triim hof@ic han
nghin wang
phut
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May hat bui dong hat xoay
Déng may hat bui nay khéng can tdi
mot tai chua bui vakhong gapphai  Mangloc HERA
van dé mang loc bi tic nghen bdi cac o8 sidu nhd khi
hat c0 lén hodc co via trong qua trinh khing khi
don dep. May phy thude vao dong Ciic 16c xofy nhé
khaong khi xoay (con duoe goi la lde hom quay xody
x0dy) dé lam ban cac hat ra khoi dong | Knong chi di duoe
khi. Cac mang loc HEPA sé loai bé log! b5 nhig byt
nhang hat nhd li ti trong khong khi nthé hem
hat vac. Ching nén duge vé sinhsach e try xoay tao
s& hodc thay thé sau mbi 6 thang. ra déng khﬁngﬁr
: y
MOT VAILOAIMAY  cipuimnied .
- e K}I NE
H‘:IT E‘UI DONF = Cée hat rei xufng —— = KHiSACH
HUT XOAY CO THE Sty Cng S Toiz s

QUAY VOITOC PO duoiare

120.000 S

VONG MOI PHUT c:-nfuquﬁ'r

Mﬂ? hﬁt hm rd hdt Enrdmgg trdnh nhimg vit edn
Nhitng ro bit co dong nay, duoc didu khién bdi ‘m
cac mo to dien, tu dide huong dé chay quanh mot - I i
khéng gian sdng trong khi lam sach nén nha. Mot - |
bé cac cam bign giap ro bét tinh toadn khoang cach di Bt ot et ot s o o i
chuyén va phat hign cac vat can. Chiang cang ¢ cac I

cam bién vach ding, nham phat hién dia hinh d4
ddc dot ngot phia trude, chdng han nhu cdu thang.
Sau mot budi don dep, ro bét o6 the tu didu hudng
chay tdi noi sac dién dé4 sac lai pin.

gbm tit ca

nhimgviti  NOI

Piéu huéng Cam bifin quang hoe phit ﬁhﬂﬁﬁan Bﬁ'r
han digu hign cde viit cdn trén pAU

Hh[g] dya vao vi lduﬁhg di etia méy hait buyi

xUr Iy cla ré bt Pt r

chay mét phan
mém lap tﬂ nh san :
I& trinh quanh mgt BIEN
can phdng hoac
cac can phong,
dam bao rang tat
cd bélg'rat sar|1_1 dF?u _
dugc lam sach. Ro L = = == = =
bét sé ghi nhan : et

W tri 'E':’& nd vacd O chifi ank dé : |
AN quay Ma khodng ¥
'ﬁ,'}ﬂﬂ%t e déinh bt bi vi chift e ey
i s gh.gn = bén trén ria dudmg di chift bilin v soi vai
el efia 78 bét
dudng di.
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BAN CO THE
DUNG KEP TOC
MO KHOA KHONG?
Vai mot s6 khoa lay don
gian, ta hoan toan co thé
sirdung két hop nhimg
chiéc kep téc hoac day
thép dé day hét cac chot

Khoéa

Khéa 1a mot dang then hay chét gai chic chén, cdn
téi mot chia dic biét dé mé. Chia khéa c6 thé 1a mot
vat httu hinh, mot m4 s6 hay ma k¢ thuat s6, hoc
mot dic diém nhan dang nao d6 cia mot ngudi.
Trong s6 nhting loai khéa duge stt dung phé bién

nh4t, ta cé khoa iy va khoa két hop. lén va xoay truc khoa.
o S 90 CM LA cHiEuDAI
C 3 ungp TEHEEE acua va ® %
nhidu loai cd khda, mdt khda 1ay cdu tao gdm mot CUA CAC CHIA KHOA
than khéa gitt mot truc (hay 16i) khoa c6 kha nang PUOC DUNG PE MO VA
xoay. Mot day cac khoang, mdi khoang chita mot o v
xo va hai doan chét co chiéu dai khac nhau ngin BQNG CUA CH6NG BOM :
khong cho truc khoa xoay trit phi o6 dang chia tra CAC KHO CHUA VANG CUA
vao 16 - con duge goi la duong sinh. MGAH HANG TRUNG UﬂNG
ANH
L& kha Cde gircla chia
| o C;:r cﬁéu L:ém bién ﬁfg,:hgf trong
:}'L-El.:h e dﬁ:g oo khoang lén trén
tuy&n tinh theo miiu g 2
chufin con duge
goi la cde rﬁ;}g =

Then ndi co —
clu cam wi
thﬁt Fie: L& %o

Chia duee tra
vho dirdeng sink
Khéa déng 2 Trachiavao & khoea
O v trl khéa, cac 16 xo ddy chét Cac gd cua chia ddy chdét lén tdi vi tri chinh
xutng dudi khoang. Bigu nay ngan truc ®*ac 530 cho mat dinh cla tat ca cdc chdt trén

khoa xoay, va khoa dong. s&p thang hang v&i mép trén cla truc khoa.
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Khoa két hgp
Khda két hop 1a mot dang khoa khong chia co cac chét, tuong ty nhu
khaa lay, ]'Ihlﬂ'lg cac chét duge gan trén madt thanh kim loai. Méi chat Mot vai loai khéa dign b st

nam phia sau mot vong banh xe c6 danh s6, hay vong quay 56, dugc dyng cac dac diém wvat Iy cla
xoay bang tay. Chi mdt két hop duy nhat cda cac s8 mdi khién cac 16 mat ngudi - chang han nhu déu

nh banh xe t dé cac chot co thé truot qua va md khoa. | van tay, trong mat, hoac hinh
clia vanh banh xe thang hang, dé cac chét PRk UV anh khuon mat - Iam chia khéa
dé md khda. Mot may quét sé
Cée bénh xe duge xcay | nhan dang cac méu doc nhéat co

thmkﬁthw 56 sai mat trong cac dac didm nay va

luu tridr ching trong kho dir ligu

L% xo nén —- théng tin lign hé véi ngudi duge
... ﬂummﬂ---f—-" phép di vao. Khi mét ngudi duoc

Cic 18 khing thing hing phép vao quét dac diém nhéan

mdm,mu.mma cﬁcBﬁonEmv Quai khéa bi ddy ra dang tring khop vl cac méu da
ngoai b lye eda 1 lung trir, khda sé md.
m nén Méu mféng mit
duge quét via giri
n:__w ,_: tén kho dir lidu
*:“15 khéa Cac banh xe s va chét MAY QUE .
i e g ooy cae 56 dugc lya ONG MAT
thi chon theo thiT tu d0ng, va
e om céc 15 trong véng quay s6 Wiy et sni 1659
o s&p thang hang, luc nén cla nhin dgng miu

14 xo sé ddy quai khda batra
ngodi dén v tri md.

Cie chit trén xoay True khéa xcay cor
cling véi true khda LS ey ciu cam, kéo then
trong khi cde chit dudd Vi sau

niim yén trong khoang

Cht elra lii
vio bén trong
eira, cho phép
eira mérra

Then kéo lii
chét elra khéi
khung cita

Xoay chia lam
xoay truc khda

Chét cira md

Khi chia xoay truc khda, co c8u cam
thay ddi hudng cla lue, kéo then Iii lai, nhds
dd kéo chdt clm v phia sau tadi vi trl md.



Cam bién chirta cdc

lép phim héa dign,

tich dign khi nhift

ting va sinh ra
dong dién -

Thiu kinh da dién cha

3 \ cim bidn PIR chia efin
i phéngthanhcic khu

khic nhag

=1 | Thiu kinh Fresnel,
' Cée tia hBng g0m nhiéu mit, hii
ngoat quanh W bite xa hdng ngoal
hing tir mét viang rdng L&
cim bién

: F -:1{5! :r|]'.|ﬁ|:|- E:-hﬁl Wil
nhigu b xg hing ngoai
hom mite xung quanh

L ]
L
L]

— e ——
BT Lk

o=
Eor R

b Fefot : | Sy phit hign tiép theo
Cam bién phat hign sirgia trong khu 2 1 ddu hisu

ting ciia bize xa h&ng ngoai cho thiy cé sir chuyién
trong khu 1 déng

Hé théng canh bao an ninh

Cong nghe tit 1au da déng mot vai trod quan trong trong viéc dam bdo an ninh cho
cac ho gia dinh va cac toéa nha khéi nhing ké dot nhap va ké trém. Hé théng cAnh
bao hién dai sit dung cac loai cam bi€n khac nhau dé€ phat hién nhitng ké xam nhap,
ching han nhu phat hién nhiét dé co thé hoze 4p Iute tif bude chan, hoic dap lai
nhing thay dédi vé vi tri ctia ctia ra vao hodc ctia sé.



Cac cam bién héng ngoai thu déng
blol ng

ii déu phat biic xa hdng ngo:
*nhau ra moi trudng x

lam tdm phim tang
= ;r1 higu dién nho. Mot su thay
I'.-'='|l } 'I'|:'|u ':ut‘

hien dien va chuyén -.1._m,-g, cla rnr_‘n I'-.ff -.1:'_11_ nhap.

Phat hién chuyén déng
Khi mot ké xam nhap di chuyén ngang qua mot

= nhau. Cam bién sé ghi nhan nhimg thay d&i
&, e "I'-l fTILI'l.. hu: |-_1 "'-]-..‘ral I-f.h-'&ra cac khu dé phat

NOI NAO TOT
NHAT DE DAT MOT
CAM BIEN AN NINH?

Nhing vi tri “guan yéu”,
chang han nhu hanh lang - noi
ngudi ta budc phai di qua - l1a
noi ly tuong dé dat cam bién,

va cac goc phong - noi co
thé quan sat bao quat dugc
nhigu diem dot nhap -
clng vay.

id nhing

levietnam.com

CONG NGHE DAN DUNG
Hé thin Lﬁ bao an ninh ]-2‘4
Cam bién tiép xuc

Cam bién tiép xae tu gbm cd hai phin - mot phan
gan vao canh cla ra vao hodc canh clia sdé, phan con
lai g&n voi khung cdia of dinh - tao thanh mét mach
dien kin khi ciia dong. Khi cta ra vao hoac cla s6
md, ti€p xuc gida hai nam cham bj dut doan gay
dodn mach. Didu nay s& gli mot tin higu tai bo phan
diéu khién cda cadm bién an ninh, bé phan nay coi
day cd the la mot vu dot nhap khong duge cho phép.

cOa s

| Khi cira 58
déng, mach
trong cim bifn
déng

L

kich hoat

ding

34%

SO TEN TROM PI VAO TU
CUA CHIiNH

BANG PIEU KHIEH

. Bd phan digu khién cla hé *huﬁng cénﬁ baﬂ r::h-:I ﬂh:—':p |
ngudi ding khdi hoat hodc vo hiégu hda hé thdng bang |

cach bdm mot ma s6 dac bidgt. Bidm kiém soat trung tam
nay cong cd thé cho phép ngudi ding thiét dat hé thdng
an ninh chi trong nhimg khu vye hodc cac phdng cu thé,
Khi dugc bat, ba didu
khidn s& gidm sat dd
ligu gl wé bl cac cam
bién va bat chudng bao
dong néu bj kich hoat,
trign khai bat ky khda
dign t nao dugc lap
dat, va cd thé phat tin
higu canh bao cho bao
veé hodc canh sat qua
. mang khong day.

125 iy

dodn mach,

chuéng bio
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Vai

Vai 1a vat liéu 1am t cac sgi thu duge trong tit nhién hodce o~
théng qua qua trinh x1t Iy héa hoc. Vai duge san xudt da /" LOAIVAISOI
chung loai, véi nhiéu thugc tinh da dang phu hgp cho tiing /' NAOPHO BIEN
nhu cdu khéc nhau, chang han nhu chéng nhan, bén, khang . NHAT THE GIOI?

nudc, va co tinh dan héi. | Soi béng (cotton) chiém
= ¢ 20% luong soi dugc tao ra
Vat liéu thé | dé san xuéat vai. Dién tich

Soi vai duge dén tu nhiéu ngudn trong tu nhién, gém co thuc vat trongnong | trong cay béng chiém
nghiép nhu cay bong va lanh, va dong vat nhu ciru. Nganh cong nghiép san \ 2,5% dat canh tac
xudt nhién liéu hda thach san xult ra cdc hgp chit cao phan t (polyme) (xem LY toan cau.

tr. 78), nhiing hop chat nay duoc dang dé tao ra nhiéu loai soi téng hop, gém ca

acrylic va polyester. Rat nhiéu trong s6 nay duge dua vao mot bo phan goila é

phun soi dé tao ra cac soi dai manh c6 the duge x Iy thanh soi xodn. Sgi xo4n

sau do duge dan, dét hodc lien ket (xem tr. 129).

LEN

;s il
L,

Chéng sém
rich va
chéng thim

nude Eihgl:hh'l -|':.:l:.|.|‘|I|I|I|r|.1.|.|l|' -:1.. A | |"“'H:i§u ':l'FI-'E'EI:Fi.
|. lllllllllllllllllllllllll ! ; 3 ) b&"hﬁth{ﬁ
0 DO TR dim tir da qua

llllllllll

lllll R ] > | hiéﬂ l.'lIl;lT.I.g
{ maso diin

ONG VAT |

Ciic soi
réng gidp

o
GOCDH

. Da Lya Len E;'J:]’:E“?"‘
¢n Dadongvatdugcthudc  Lya duge lam tirloai Sqi len, ngudn géc chi yéu t
la mot vat lieucimg cap,  sgi quay tirto tam, l&éng cinu nhung cdng cd thé tr
mac b&n va khd rach. N&  r&t nhe, chic khde, cac dong vat cd v khac, bén,
can gitd va chéng thdm cach nhiet t&t va gid kh&ng hdp thy hoi 4m, chdng
nudc nhung lai khé khau.  dang tét. nhan va khdng bam bui. Mo
cing gid nhigt 1ot va thoang
md hdi,
L ) 1 ) | -
= . i L
Q'-." ol §O 4 TRONG MOT
"\_‘.m .-__,-' w -
8 %_'- = 3 VAI LOAI AO
45 Cin gié
(] vﬁchgﬁng sg!::;zlﬁt:: = ) KH?AC FG <
WE thﬁm N ﬂb!‘ﬂ'l'ip wii e X3 CH UA. CAC -_
= Mais - Sekant g VATLIRU =
5 < i =
% Seinylon Soi acrylic Soi polyester TC):A NHIET o
La mot vat liéu téng hop DO khéng mang lai Bugc san xuat trdaums, GIUP NGUOI —

lam tir than da, nylon dugc  ¢dm gidc tunhién, sgi  sgi polyester khang lai sy & =,
kéothanhcacsgicodtinh  acrylic lai cachnhiet  cordtvadandao,vahau MAC GIU AM
dan hdi cao, nhe vamugt.  tét, déa giat va git dang nhu khéng hit 4m. x

a0 quan tot.

i
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Tat ca cac loai vai diu cé nhimg tinh
chat khac bigt, do d6 can phai gid gin
theo nhing céach khac nhau. Hau hét
cac logi quan 4o dugc san xudt déu
cé nhan mac hudng dan bao quan,
Nhan méac cb thé hudng dan cham
sac mot loai vai hong kho trong may
sdy, canh bao ngudi s0 dung chi
nén giat & nhing nhiét dd phi hop
hoac tranh 13, hodc, déi vai cac loai
vai mong manh nhu cashmere hay

GIAT TAY

viscose, thi néu rd chi nén giat khao. LA

FEAEER R R EE RN R (A ERE L X R L L NN LN

O =

GIATKHO KHONG GIAT VOINUGC)

51 B OO0 B3 B3 N BN ST

R T RN ETEEET IE BT e
& T onoe
g B B O D BT T Ol

O
*0 :
O
s Sgi rayon Sogi cotton
w‘ Bugc phat trién nhu mot loai soi Loai sgi thoan

thay thé cho lya va dugc lam to
cac sgi cellulose oo chi yéu trong
bat gb, logi sgi ndy mém va tao
cam giac dé chju. Sgi rayon gilr
mau nhudm tdt nhung khi udt tréd
nén y&u va dé bj sdn rach.

=il

Cac tinh chat mdéi

Cong nghe maoi oo thé thay ddi cac tinh chat cda sgi
téng hop hodc sgi tu nhién. Chang han, ngudi ta

co thé dang soi polyester dé may quan do boi gitp
bdo vé ngudi mac trudc cac tia cyc tim ti anh sing
mat troi. Bd sung cac phan ti nano cuia nhang chat
nhat dinh co thé mang lai cho vai mdt dac tinh

moi va hau dung, chdng han nhu phan ti nano
bac trong quan do thé thao va giay giup loai bd vi
khudn va ndm mdc gay mui kho chiu co trong mad
hai. Cac phan t nano silic trong mot loai soi co
kha nang danh bat cac vet bdn va nudc bang cach
khign chit long két dang hat va lan di dé dang.

\

khi va phd
bi&n nay cd thé dugc dan
hoac dét thanh nhigu loal
vai ban, mac thodi mai va
thoéng khi. Vai ndy dé nhan
nhung chi can giat va la.

)

Soi cotton
d# nhudm
i may Lufn mbt mé —
quiin do do ob khi
niing din
nhiét cao
Sgi lanh

rdt dé .

yB1PA LGP

/

Thodang khi va chéng tham nudc
Mot [6p mang trong vai thodng
khi dugc dam hang trigu nhimg
I1& nhé 1 tl ehl nhin thdy trén kinh
hién vi cho phép md hi thoat ra
dudi dang hoi nudc nhung lai ngan
cac giot o 14m hon thim vao.

®

Mang chéng

thim nusfe

mﬂ#ﬁ‘

Mang thodt nhigt du
vi hod mode

s

Sgi vd cay lanh lam vai lanh chéc
khde hon sgi cotton gdp hal lan. Nd
c6 kha ndng thdm nudc cao nhung
nhanh khé. Sgi lanh ¢d d& dan hdi
thap va nhanh nhau, nhung b lai




yeuvkindlevietnam.com

__ Chn gifit chi s& kéo chi

Quan ao |
/[ lin sau mdi mi

Trong phén 16n lich st loai ngudi, quin 4o SN, TR

duge 1am thi cong tai nha. Ngay ca ngay nm- v e
nay, khi quin 4o san xuit hang loat chiém - | Iigg \
ph4n l6n tu dé ciia moi ngudi, vin c6 mot l: A2
s6 ngudi thich ty tay may quan 4o hay -
sifa sang va khau va.

AN

May may _
Mdy may giap ngudi ta bat chi nhanh va chinh xac i Tl ¥ |
dé ghep cac migng vai lai voi nhau hodce tao ra mot o
dudng vién. Soi chi ta cudn chi duoc ludn qua 18 kim,
kim di chuyén len xudng do mot banh da quay duce
nha truc truyén dong. Mot mo to dién sé cdp nang
luong cho true truyén dong. Béng thai, ban lia se ddy
manh vai theo nhip déng ba vai kim khau dé tao nén

mat hang nhing mai chi déu nhau. |

— Mt digu chinh
xdie dinh kidu
mridi may

L Trye khusa
guay nhé
md to dign

W
=0 -.;"-—J' ,."IIIII vitel

= Th[!L?hj:i“ ehi i ,."ll

CAC MAY MAY D%N £ ﬁhﬁngm | 8~ f Ban lira di chuyén vii
DUNG CO TOC PO MAY e — i

HON MOT NGHIN MUOI 5'

MOI PHUT i

Tao ra mot midi may
May may dién dan dyng st dung hai sgi chi i
dé tao thanh mét mai may. Cac bo phan didu : ; s
khién cho phép the may thay déi kich thudc va i ROl .
dang midi chl trén vai hoac quin ao, i KA

T PR SETPILE

L

uwdmig vai

‘P ich chuyén
0
0
% Fuk oY L
Ha kim xuéng Méc vong Mang chi Kéo mai may
_ Kim ha xudng va Khikimdichuyénlen = Conthoimécdua . CAhaisoiduockéoen
dam qua vai, mang theo trén khién sgi b 8ng chitao  s0i 8ng vong qua thuyn ” iy d;!:.rITE pr:'rf t'ﬂ'” va E&::

sgi dng (mau xanh) ludn
xudng dudi mot sudt chi
{mau dd).

ra mét vong chi, con thoi
méc s& ludn qua véng chi
nay khi quay quanh sudt chi,

sudt, trudc khi soi chi nay
trugt khéi mdéc va vong
qua sqi sudt.

501 dugc kéo thanh mot mdi
may, va kim dang di lén sé thit
chat mai may.



coc gIif one cui

Coc giit cho 8ng chi dimg va dé nd quay ty
do khi mdy may hoat déng

I ra
uce SUOT_ Tryc ddnh suét ugun:.r dé
iz quén chi vio sudt chi

/. Binh da digu

chinh kim thi
edng

Y&

I Mim vin xic dinh
b& réng clia mii
may hinh chi chi
(zigzag)

Phim van lua
chon 46 did

mill may

Chin gat cho phép miy
may hoat ding theo
r:hizu nguoc lai, 4 gia
cf miii may diu va cudi

[IE R R ERE S ENEENRNESE:]

Bai truyen
déng guay trye
khugu

lign két thudmg duoc tao nén tircac mang ludi cla
cac soi dinh vao nhau dudi tac dung nhigt hodc
bang keo hodc ap lyc nén. Cie sef
[ dinh vao

yeuvkindlevietnoam.com
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Cac kiéu cai qudn 4o

Quan 4o co thé duge cai theo nhidu cach khac
nhau, tit cai kigu khuy badm “cach” tai kigu nam
cham huat. Mot vai phu kien cai, chang han nhu
cuic, day bude, moc gai, da dugc sit dung trong
hang the ky. Nhang loai khac, chang han nhu
khoa kéo (hay phéc mo tuya) hién dai va bang

i viio nhigu
| whng sei

Bang nham dinh —

Phuy kign cai quan 4o nay phdng theo nhimg méc sidu nhd
cda mot 58 loal hat ké dau ngua, dinh rat chac vao long
thi va vai. Bang nham dinh gdm hai dai lam tl nylon hodc
polyester - mdt dai chda rat nhigu nhimg vong s¢i nho,
dai kia chira nhimg mac d& maéc vao vbng sgi gilp hai dai
dinh chac vdéi nhau,

DA
Y DAN o P
¢hiﬁ:ﬂ hai
mép
Hiu hit cde loai ) vai khéa
méy may duge ;
vén hanh b 'ﬂ;'., Cée hing
mét ban dap ring diu
chian E‘ khie ﬁh
khép vii
ey 5 nhau giti
A NHU T t,p;:rakg
- B | s ni chic
Vai duoc san xust theo nhidu cach khac nhau. Vai chin
dét duoc tao nén tir cac soi thudng hodc sgi xodn
bén vudng goc vai nhau. Vai dan moéc dugc lam
ra bang cdch méc nhing s¢i xoan lai voi nhauw. Vai Khéa kéo

Loai phy kién cai d8y sdng tao nay gbm hai hang rang
ducc x8p so le. Ranh ch Y bén trong cd khoa d% dang
khép hai hang rang lai vai nhau khi nd duge kéo lén
phia tren. Khi keo md khoa, phan trung tam cla co
khoéa déng vai trd nhu mét chiée ném ty ép xudng
gita hai hang rang va tach cac rang rdi nhau ra.

NHA SAN XUAT

KHOA KEO LON NHAT
THE GIGI TAO RA HON 7 Ti
CHIEC KHOA KEO MOI NAM
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Khay nay chia

May giat

May gidt va may sdy qudn 4o déu

stt dung cac mo to dién cong sust N ol e
l¢ém dé gitp tif déng hoa va ting o

t6c do cac phdn viec vén ting phai

lam thi cong. C6 hai loai may giat
chinh: may giat cifa truée va may
giat ciia trén.

Cira tmér:: E:gl':ﬂﬁngjin riLpdee v
edfie edm bifn nhin bidt cfa déng
kin hay khiéng _ﬁh\“\_‘

bét gifit v nurde
x4 vii trong
| nhimg & riéng ré

Cie &ng ofp din nude

tir nguidn cip vao
trong mdy gidt

May giit cia trudce s
Léng ngoai may giat duge gia
cé dinh vao khung bén trong
may giat boicac lb xovathanh  §
giam chan. Bén trong no la ’
léng trong dugc quay bdi mot
mé to, hodc 1a xoay trocham = S
rai ddo déu nudc, bot giat va 7 Omg diin nix
qudn do trong chu ky giat, Ling trong biln tirlbng gift = X
hodc 14 quay tit dé loai bd nudc. Ehﬂj bkhgl;hip i \1& o ’I‘:ﬁg;“;x
< : ong gl . by e o
May EL:?.E cai dat ITI:?It chuong duc ]ffg nﬁ B4 loc 58 gittlai ——— ) leng gidt ra
trinh kifm sodt nhiet 4o cha thodt khi x4 edic s vii s va -4 Péngcodién|  ngodi
nudc, thoi gian giat, cang nhu hodic vilt “":{5“ ‘"*"m“:_‘ nglin quay l8ng trong
cac chu ky x4 va quay (vit rao). e ﬂ]:;ﬁ: d;;'ﬁmngyg"fdﬁ;
Khay dymg bt gift
Ling trong
Bé loe
Bom nit
B phin gia e
nhift lam bﬁnf’f‘
néng nude —— ngoedi
s = i) ==
Lam day léng giat vail nude 9 Giatva xa 3 Buavao nudc sach, quay

va bot giat
Nude dua vao may sé chay qua khay
dung bdt giat va raa trdi hét chang

xudng |ong. May giat s& dugc 1am
v nudc nong va nudce lanh hoac aﬁ'ﬁy
rigng nudec lanh.

Chu ky giat bat dau khi méy
cd di lugng nude dat tdi nhiét
d¢ da cai dat, Md to sé quay 1dng
trong tdi lui trong hén hop nude-
bt giat.

va xa ra nudc ban
MNude gigt ban dugc xa ra ngoai va nude
lanh dugc dua vao day 1Bng gist. Truc quay
trang IBng giat trong gitp loai bd chat bdn
va bot giat obn st lai trén quan do.
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May giat 13[) f( ]-3]-

'ﬁng edip nude ndng ) Bﬁt glat
- vh e lanh .fﬁ' Phan lon mang bam va chat bdn co thé duoc loai bd chi wai nuoce
' Khay bét uh néng, nhung nhang tha bam ban khac dac biet la ddu an hay mo

/ % gidit va Trye quay dio can tdi cac chat tdy nia. Cac phan tu bot giat chua mot gde acid EEE
/ e quin do vang rat hao nuoc (bi hdp din bai cac phan td nuac) va o ddu kia la mot
T ;‘h“““h.“:"g chudi hydrocarbon dai bi hdp dan bdi ddu. Cang nhaw, chung
| LEe bam vao mang bam va gitp kéo d4u mo khéi bé mat vai.

MOTO

M& e din quay

TR WL, TEMTE—— L Tm S

£
o 'J __.I:l'l
4

ki | | ecthri
1 Bétgiat dugc 2 Bémvao vétbin Vét ban dugce loal b

May it glél phéng ~  Binudc ddy nhung Trong chu ky giat, qua

y gidt clia trén Bot giat hoa tan trong bL -gautuhut. nﬁ; EE: clia trgnr'lu{gﬂuaga d%g kirg thmﬂ

1 : nude, va cac phantd  phantd gi m suC Cua clau Nao nuroc
(a¢ logl may giat nay cong ‘,m cdu bat giat tron Erhai nude  vao vet ban, Nhigu phan cla cac phan to bot giat sé
tao léng trong va léng ngoai nhung | trong lang giat tisp  tubotgiatdantyulaiva  nang cac phan tir dau hoac
khéng l&ng nao quay trong sudt ®ic véi vt dau md phid kin vét ban. md ra khdi b2 mat vai, dé
bam trén vai. chung bj nudc got sach.

chu ki giat. Thay vi the, gquin do
va hén hop nuoc-bot giat duoe dao
déu bdi truc quay lon chay bang
md to dign & chinh gida. Cang
chinh mo to nay sé quay léng
trong trong chu ky quay vat dé
lam rao quan ao.

e
[P

R

=5 =]
4 GQuay nhanh va xa nude ban
Mé to quay [dng trong vai tde
dd cao (300-1.800 véng/phat),
larn wang nude ra khdi [Brg. Khil ndrg
6 thé duge théi vao trong lbng dé
gitp hong khé quan ao.

TRONG THAP NIEN 1920,
MOT SO LOAI MAY GIAT
CHAY BANG DONG CO
XANG XA RA KHOI THAI

O

May sdy quin ao

Quain 4o uot dugc dat vao trong
ldng sdy 19n cda may sdy, long
nay sé quay cham cham nhd
déng nang ti mad to truyén qua
day truyén dong. O nhigu miu
may, long sdy ddi hudng thudng
xuyén dé quin do khong bj dén
i, Quan do trong ldng ddo qua
lai ta tren xudng dudi, trong
ludng khi kho, 4m do quat thdi
vao cung vdai bo phan gia nhigt
lam nong. Khi nong mang hoi
dm s& thoat ra khéi mot dng
thang khi - trong mot vai loai
may say, khi nay ban diu se bay
qua mdt bod trac ddi nhist déd xa
bat nhigt nang.

M& to quay [Bng |
sy nhé mdt diy
truyén déng

Ging xh mEm diin khi
dm ra khéi miy siy

[l
&
-€-—n-m-u LR L St

Khi duge
huit qua
b phin
gia nhigt

Ehi mit dirge hude
Wl may
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Troglysé

Nhing thigt bj da dung nay tén tai dudi dang cac ung dung
cai trén dién thoai théng minh va cac thiét bi gia dinh
chdng han nhu loa thang minh. Chung tng dung thuat todn
nhan dang giong nai dé hidu duge yéu cdu va lénh ti nguoi
diang. Sau do, ching sé truyén truc tigp nhing yéu cau nay
qua mang Internet d€ thuc hién cic tac vu nhu chay mot
ing dung gidi trl hode truy cap mot dich vu théng tin,

DiNG . G di yéu cau

NGUOIDU L Ngudi diing ndi dé g
hai yéu cau vao mat loa thang
minh hoat ddng nhu mot tro v ao,
Mat yvéu cAu la iénh thay ddi he
thdng sudi trung tadm cla ngdi nha;

Co ché hoat déng yéu cau con lgi 13 cau hdi v thai
cua loa théng minh

Mot chiéc loa théng

tigt s& nhu thé nao & Paris ngay mai.

PE KHIEN CHUNG €O

TiNH NGUOI HON, MOT

SO TROLY SO PUOC LAP
TRINH PE CO NHUNG
KHOANG NGUNG XUAT HIEN
TRONG CAU THOAI

Loa théng minh

Pugc két ndi vai Internet, thudmng 1a
théng qua mang khéng day, lea théng minh
rnay & nhan dang va thu I&i ndi qua cac mic cla
né. Am thanh analog dugc x(r Iy thanh do liéu ki
thuat sd, rdi gli tdi cadc may tinh chi théng qua
Internet, nhiimg may chi nay cd kha ndng phan
tich va thuc hién cac yéu cau.

minh ¢& thé truydn " S e
tai giong noi hodc Hiy diit nhigt 4
nhac truc tuyén trén phdng xuéng 20°C

Internet, thu 1&i ndi
chim cac lénh va cau
hdi da duge kich hoat
qua gigng noi. N6

s& truydn do ligu téi
v di tlr cdc may chl
trén digén toan dam
may théng qua mang
Internet (xem tr. 221)
dé dap lai yéu clu cla
ngudi ding.

o

THIET BI NAO LA
THIET Bl GIA DINH
THONG MINH DAU TIEN?

Mam 1966, k¥ su ngudi My
Jim Sutherland xay dung hé
thé&ng may tinh nha théng
minh Echo IV cé kha nang
digu khién dén dién,
may sudi va ti vi.

trong 4 gidr téi. - _)
Théi tidt nghy mai
& Paris, Phdp, s&
thé nao?
Kho dir liéu ngén ngir
f‘-’ béo ngiy mal 3 .ca: thuat toan may
Paris s& ¢é mua. tinh phirc tap s& phan tich cau
Nhiét 48 cao nhit thoai dé dién giai nhang tr
1a 17°C. quan trong cda hai yéu cau va

bdi canh cla nhimg yéu cau dd.

P P

| Déi cdc mic thu &m 48 xir Iy
béd ede vi xir Iy trong bing
mach difn tr

6 Céau haoi dugc tra oi
D ligdu dir bao dugc nha
cung cdp dich vy cla thiét bj xd
Iy thanh cac tép tin thoai. Ching
dugc truy@n qua am ly (bd phan
khuéch am) va loa cla trg [y s6 dé
ngudi dung cb thé nghe thay.

Nha théng minh

Nang Ie tinh toan tang 1én nhanh chéng, kha nang két ndi
Internet, va vi xit 1y duge tich hop trong cac thiét bj hang ngay
cho phép hang triéu thiét bj duge két ndi va duge kiém soat
thong qua cac mang may tinh. Vi trong cac ngéi nha ngay
cang co nhiéu thiét bj duge két ndi mang, cong nghé cho phép
con ngudi kiém soat nhiéu coHng viec nha ma khéng cdn d nha,
chidng han nhu diéu chinh b6 6n nhiét may sudi trung tam
thong qua mét ing dung cai trén dién thoai théng minh.

~— Loa kép - mdt loa trép
cho &m cao vi mdt loa
trlim cho dm thip -
phit ra firm thanh
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Ung dung trén dién
thoal théng minh

Yéu cAu vE may sudi dugc gli
tdi mot thiét bj sé khac - trong
trudng hop ndy la dién thoai
théng minh cda ngudi ddng,
thiét bj nay van hanh img
dyung may sudi théng minh.
Ung dung nay digu khién bo
&n nhigt trong ngdi nha va gli
m&t tin higu trd lai loa théng
minh dé chi ddu rang yéu cau
clia ngudi dang da duge thuc
hign xong.

a . Mha cung cap dich
vu cla thigt bj

Phan m&m nay s& nhan dang
cac yéu cau va chuyén ching
tdi trung tam dich vy phi
hgp, o6 thé 1a mdt may chi
khac trén dien toan dam may.
Cau hdi v thai tigt & Paris sé
dugc gdi téi mdt kho dir ligu
thi tiét. Yéu cau v may sudi
sé& duoc truyién truc tidp tdi
mgt ing dyng trén dign thoai
théng minh cda ngudi ding.

= Nhi cung edp dich vu clia
thidt bi s& giri théng tin
théd tiét vé loa théng minh

Dir ligu thai tiét

Mha cung cép dich vy
cla thigt bi sé truy cap kho
dir ligu thdi tidt dé tim dy bao
vz nhiét 46 va kha nang mua
& Paris. Da lidu sé truyan
nguagc lai loa thdng minh
théng qua nha cung cap dich
v cUa thiét bij.

Hang ti thigt bj dugc gdn céc
=
[m] 7% [a]
.'-.

vi XU by va cong nghé két ndi
truygn théng cd thé két ndi
vai Internet, giao tiép wvai
nhimg cd may khic hode véi
con ngudi, va chia sé d ligu,
chdng han nhu théng qua cac
may doc ma QR (ma dap ing
nhanh - Quick Response),
Mang két ndi thiét bi nay
duge goi la Internet van vat.

MA QR

R R R R R R R R R RN RS F R RN RN N RN R RN R R R RN RN LEERE RN}
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MNha thong minh

.52 / 135

Khﬁasinhtrichac

Ngay cang nhifu cac thigt bj s, chdng han nhu
khoa cita dien ti, thay the khoa vat 1y hau hinh
bang khoa quet. Nhing loai khda quét nay nhan o)
dang cac dac diém cha mot ngudi, ching han
nhu tréng mat hoac dadu van tay. Phidn mém sé
phan tach hinh anh nay thanh mot cdu trac déc
nhat luu trd trong mot kho da lieu. Nhan dang
trang khdp vai miu nay se kich hoat mét tin
hiéu tai khoa, hudng dan nd md ra.
BEudmg g
nhd trén da
dBu ngdn tay
tiflp wie vl
lirg kink

NGUON cAMBIEN
SANG HINH ANH

1 May quét van tay quang hoc
 Anh s&ng d&n LED sé di chuyén qua mot lang kinh,
phan xa lai hinh &nh cla dau ngdn tay dat trén méy quét,
va hinh anh nay duoc hoi ty trén mdt cam bién hinh anh ky
thuat 58, ching han nhu mdt con chip CCD. nhd thau kinh.
Cam bign ghi lai cdu tric cac dudng gd, khe ranh tac nén

ddu van tay. P AT
e ahc i — 7N e
khie bigt cha b\1._ — ﬁ WA
vin tay duge 0 ik el
nhin daneg Hinh milu —F""miwmmmm
f vin tay =8 1IN0
A A
DAU VAN TAY 772~ dugctsora
Phéan tich va cac thuat toan

Phan m&m phan tich hinh &anh van tay, tim
kiém cac dac diém nhan dang, dﬂmEm nhu cac
dudng gap nhau (con dugc goi |4 nut). Phan
mem van dyng mét thuat todn dé tac ra mét hinh

mau van tay sd.
MEu vin tay khdp véi miu _'
van tay cla mt ngudi :
| diing duoe phép vio
_ Fl{hén sinh
tede hoe

TRUNG KHOP

~ Tim ki€m va so sanh
Mau quét dugc gl 86 mot kho dirliéu 3 d8i sanh.
Méu mau quét khop mau van tay s& clia mot ngudi
diung hop ke, mot tin higu dign ti sé duoc gli tra téi
khda, chi dan nd md ra cho ngudi d6 vao.

MO cUA
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Séng

R4t nhiéu cong nghé lién quan t¢i séng: mic thu Cac séng am |4 s6ng doc. D6 1a bdi 4p sust
song am con loa phat séng am; cac camera thu cac H:::-T._?@ khi dg-:: ﬂlr:; rg tculéui di theo ciing hudng
s6ng 4nh sang, con cAc may chiéu truyén chungdi; ' oo o9 @n fruven

va nganh cong nghe vién thong van dung cAcséng o i sh8 ca0, véi cée
Vo tll?él't, Slfil'lg anh SE'I.HE, va Eﬁng hﬁng ﬂgﬂal dé Dao déng song song v
phﬂt va thu tin hiéu. phirong truyén séng

s %a o o
Séng am va séng anh sang e v, o G""’,;,..

Mot song la mot nhigu dong lan truyén, Nhigu dong tao ra séng

am duogc tao nén bdi mot vat thé dang rung, chang han nhu mot

day dan guitar. Day dan tao ra su bién thien trong ap sudt khong khi

khi no di chuyén tai lui, va nhiang dao ddng ap sudt nay truyén di theo

moi hudng. Song am la song doc (xem bén trén). Nhiéu dong tao nén song :mh

sang, va cac song dien ti khac (xem bén phai va ben duoi), duoe tao ra boi cac phan
tit mang dig¢n tich, chang han nhu cac electron trong nguyen tu, Nhidu do m.:. nay
tao ra cac dao dong trong dien trudng va tu trusng. C:a.L. dao dong nay vudng goc voi
phuong truyén song - chiang la cic séng ngang.

Dap déng vudng gic v
phiremg truyen seng

SONG VO TUYEN VISONG SONG HONG NGOE
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RN EE |
Séng ngang - Dosong III'III
Egg:{:’:‘;;ﬁaﬂy;;‘ggﬁ;ﬂéﬁ?&gﬁ; gir:alrﬂr::?theu | T4t ca cac song déu co chung cac dac diém: toc o
hudmng lén xudng va bén nay qua bén kia, ca hai lan truyén (di chuyén); bien do (dé manh téi da);
diu vudng goc v phirong truyén dicla séng. tdn s6 (su nhidu dong l4p lai thuong xuyén dén
~ Vung dp sufit thilp, wéicde - §| muc nao); va bude song (khoang cach gifia hai dinh
phin tikkhideachxanhan B (hose bung) song lién ké),

Md&iquan hé giim cac dailwong 2
B6i v6i mot sbng cotéecdocs  Bién db duge tinh ti
dinh, budc séng tang thi tan sé dudmg trung tim ma
giam va nguoc lai. __—— sbng dao déng quanh

W— Sdng thn 50 cao od

% budcadng ngén

THOI GIAN
1 gidy

Cudmg 44
I truomg ¥ |
Hutmg cua song ' { \ |'Thin 28 can hem,
i Bign i:t';l' r].'lflp :__ | 3 f{ﬁnq mrf'q quiv
tao rafm thanh % _L - L
triim hodic dnh %~ Thn =8 thip hom, 1,5 sdng mbi gidy
SATG A

ANH SANG TIA CUC TiM TIA GAMMA

0,0lnm  0,00lnm 0,0001nm 0,00001nm
BUGC SONG

Ung dung cla bire xa
E dién tur
= Q Con ngudi da ing
= dyng buc xa dién

tirvao du loai cong
nghé khac nhau. Cac

Mat nguai Diét trang Tia X trong nha khoa Kham xét xe cd song ":‘g bgtﬁc 5%”9
Méat cla ching Mot s6 song Cac tia X cd bude Céac tia gamma nang Egﬁ ”?,-32 dg{rﬁ' r?hu
ta cé thé thu anh sang cgm sHng ngan truydn qua luong cao cb thé micﬁ::rnet {bﬁnl i
nhan mat dai tim cd th cac mo lgi 34 soird dam xuyén qua bé han trieu o0 Ener o
budc séng h dugc dung dé phan chan rang. mat kim loal cla xe, ﬁii.':u ik ‘-::& LI‘IEHDMIE'LY
1A phé mausac.  diet khudn va cho thay Rinhanh % 4 TAtEhan H cia
' khir tring dd cia nhing vat nguy 9 P

vat. hiém gidu bén trong. mét, ki higu nm).
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Mic va loa

Mic tao ra mot séng dién tt dugce goi 1a mot tin hiéu Am
thanh. Séng dién nay 14 mot bin sao clia cic dao déng ap
sudt khong khi clia mét song 4m thanh dang truyén dén.
Khi tin hiéu 4m thanh duge khuéch dai, hay duge 1am

.
s

TOI CO NEN
/ DEO NUT BIT TAI TRONG
MOT BUOI NHAC HOI?

Loa sur dung tai cac budi biéu
dién nhac pop cé thé tao
ra dao dong ap suat khong
khi cuc I1én, dén muc co thé
gay hai téi tai cua ban, vi

manh, va phat ra qua mot chiéc loa, am thanh ban ddu \_ vay dung nut bit tai laméty /
dugc tai tao va c6 thé duge gia tang am lugng. tudng sang sudt néu ban &
qua gan loa.
Mang rung ép vao Mang rung bit ra
Khi ot séng am di chuyén Khéng khi ap sust thdp khidn Tao ra tin higu am thanh
tdi mic, né s& truydn qua mot [op mang rung bat trd lai. He qua 13, = Cudn day bao guanh mot
mang kim loai bao vé trude khi téi rmang rung di chuyén ra vao theo cdc  cua nam cham vinh clu, va chuyén
dugc mang rung, bd phan duge dao dbdng ap sust nhanh cla bat ky dong tao ra mét dong dién ban dau
k&t nGi voi mot cudn day mang. sONg am ndo va vao nd. Khi mang chay theo mot chidgu rdi sau d6 dao
Khong khl 8p suft cac sé ddy mang  rung di chuyén vao va ra, nd kéo chigu. Déng dién xoay chifu nay,
rung vao phia trong, nén cudn day theao cudn day mang. hay tin higéu am thanh, 13 mdt ban
xudng. sao cla cac dao déng ap sudt trong
song am.
M Ming rung di
gﬁnnfir;zfﬁn chuyén t&i lui va
Séng | diy : lén xudng

am
] Céng tde
b/ vt

Déng dign bién thién
khi cudn diiy dao déng

Man hedi kim loai

chiln gid :
Thu séng am \

Am thanh 13 mot nhigu dong cta khong khidi
chuyén ti ngudn phat dudi dang cac song cia ap
sudt khong khi thay déi cao thdp luan phién (xem tr.
134-137), Tin higu Am thanh mot chigc mic phatra la
mat dong dien bign thien: do bign thién trong dong |

Mam chiim
vinh el

Cudn déy

dien trang khop vol muc dao dong cla ap sudt trong | Mic ‘flﬁ'l"_" f[‘-'r":!ﬂ > -
song am. Bén trong chigc mic 1a mot mang méng goi L Mang rung gfgﬁ g&;m‘g mﬁi‘; ﬁ”ﬁ'}?;

la mang rung. S6ng am truyén téi mang rung lam B&n trong mic, mang rung lam
cho na di chuyén tai lui - chinh sy chuyén dong cia rung mot cugn day duge dat
MANg rung tao ra tin hiéu dien. bao quanh mat nam cham, sinh

ra déng dign xoay chidu,
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Khué&ch dai am thanh
Tin hidu am thanh ducc tao ra to
mdt chigc mic khéng dd manh dé tao
ra am thanh trong mot loa phat. Mot
mach dién td dugc ggi l& bd khuéch am
sé tang cudng tin higu.

Tao ra am thanh

Loa st dung tin hiéu 4m thanh dé tai tao &m thanh. Tin
hieu Am thanh co thé truyén thing ta mic dén, hodc co thé
14 tin higu ddu ra ti bd nhd mot may tinh hodc mot dien
thoai luu tra am thanh. Tham chi, no cd thé duoc truyén
qua mang khong day, duge ma héa thanh cic séng vo tuyén.
Bat ké xudt phat ta daw, tin hieu am thanh qua yéu dé co
thé tao ra mot am thanh lon, nén no can phai duge tang
cuong do (khuéch dai) trudc khi di tdi loa.

q‘ﬁﬂ ' ﬂb_ﬁﬁ
# Déng dién truyén ‘E’D

MNén gifly

dich chuyén
ra |_,//

i

X
Vi
Am thanh phat ra

Tin higdu 4m thanh da khuéch dai duge
truyen téi mot chiée loa phat. Dang dign Narn chim
woay chidu cda tin hiéu am thanh truyén qua
mat cutn day bén trong loa, va tao ra mot tir

L]
Nén gifly dich
chuyién vio

f

trudmng dao dong. T trudng dao déng khién Cudn &m —
cht:;jcl.;‘r:::;rgay, ;c?tmm non gidy ggn t\ﬂ nf:.l .
dichc n vao trong va ra ngoai, tai tac lai Migng nhin gite
sng am ban dau. cudn &m & chinh
gitta
Loa Vién —/

Loa hoat ddng gidng nhu mét chiéc mic dign
ddng dao ngugc: gbm cd mdt cudn day bao
quanh mot nam cham, s& di chuyén khi cé sdng
am truyan qua nd. Cudn day dugc gan vai mét Khung
nén lam tir gidy, nhira, hodc kim loal, cd kha nang b tre
tao ra sdng am khi nd di chuyén tdi lui.



Am thanh sé

Am thanh s6 dugc Iuu trit dudi dang

nhiing bd 16n s6 nhj phan. CAc s6 mo ta sy

Xur Iy tin hiéu

L nay arm thanh tdn

tai dudi dang mdt chudi
cac 56 nhj phan. Né cb thé duoc
x|y bang cac hidu (mg hay qua
Cac b loc am, va dugc tron lan
vidi cac am thanh khac.

bién thién cia mot tin higu am - mot ban | Wik

sao dién ctia séng Am thanh géc. Phat

lai mot 4am thanh cin d&n nhing mach

dién t c6 thé tai edu trace tin hieu Am
thanh tit nhing con s6 nhj phan va
phat qua mét chiée loa.

Tin hiéu analog sang tin hiéu
s0 roi vé analog

Cua trinh 56 hoa bat dadu vai mot tin hieu
am thanh - mdt ban sao dién hay analog
clia sdng am. Thong thudng, tin hiéu nay
tdi t mot chide mic (xem tr. 138). Mot bo
chuyén ddi tin higu analog sang tin hieu
58 do dién 4p cha tin hi¢u Am thanh hang
nghin lAn mdi giay. Mo sé gan cho méi lan
do, hay cac mdu, mot con s6 tay thude vao
dd manh yéu cda dién ap. Cac con 58 dugc
luu trd dudi dang 56 nhi phan (xem tr. 158).
B¢ phat lai am thanh, mot tin higu am
thanh can phai duge tao ra va gui toi mot
chiéc loa (xem tr. 139) hodc mot tai nghe.
Qua trinh duge thue hign nha vao mot bo
chuyén ddi tin hidu s6 sang analog.

AM THANH NEN
LA Gi?

y .
Am thanh s6 chat luong tét
co thé chiém dung luong

lon trong bo luu tri. Viéc

nen sé giup giam khéng
gian can ma it anh huong |
g dén chat lugng am thanh. 4

i

Bién déi tin hiéu

Bé chuyén ddi tin
hi&éu analog sang

tin higu 54 (ADC) do dién 4p
va gan cho mdi mau cac sé
rhi phan.

Séng duge
tao nén béd —
]'l]'!lfl"l'lg el

28 1va 0

K1

: i — Chip
ADC

Day truyén tin higéu

Blign ap bién thién bén
trong day dan cla mic |3
tin hi&éu adm thanh - mat ban
sao, hay tin higéu analog, cla &p
sudt khi bién thien nhanh.

v

- EMin dp
e P
bi&n thién

2

Thu am

Am thanh truyen vao mic

dudi dang séng cla 4p
sudt khi bién thién, sdng nay
tao ra m$t hinh mau dién &p

én tr IC. fic tl
Bén trong mic — Mic thu

tin higu
iim thanh

analog

fﬁ-

AM THANH SO V|
16 BIT MOI MAU

65.536 MUC PIEN AP




5 Luu trir am thanh
Chudi cac 56 nhj phan
Co the duoc luu trrben
tmng bé nhd cla thiét bj -
chang han nhu trén mot &
dia ctmg hay mat & cimg gén
nhanh cdng USB.
— Ol trix
dfa cimg

6 Tai tao am thanh
& phat lai am thanh,
mét bé xir Iy 58 thu hdi
chubi 56 nhi phan tir 4 luu
trir, sin sang dé tai tao lai
tin hiéu am thanh.

Tin hidu
thu hii

7 Tra lai tin hiéu analog
Mét bd chuyén ddi tin higu
56 sang analog (DAC) s(r
dyng day s nhj phan dugc thu
hi tlr b& nhd d& tai tao lai tin
higu am thanh.

— Tin higu téi tao

Khuéch dai tin hiéu

Tin higw bay gid dugc
[uu trlr dudi dang analog dé
c6 thé tac dong tdi am ly.

9 Phat lai am
Tir higu arn thanh da
duoc khusch dai ddy mot
nén dao ddng tai lui ben
trong loa, tao ra sdng am
ciia Ap suat bisn thien,

om %
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Chatluongam thanh IIII |

Chat luong clla am thanh s6 phu
thude vao viec o6 bao nhigu mau

dugc s dung méi giay va bao nhieu R
bit {chit 56 nhi phan) dugc st dung

dé gdan 56 cho mdi mau. Chat lugng

am thanh trén dia nén duge chudn

hda, Pla nay s dung 44.100 madu

moéi gidy va 16 bit mdi mau.

-~ Dign dp bidn thién
s

Tin hiéu dm thanh analog géc
Tin higw am thanh ma mic tao ra la mdt séng
ém mugt cda dién ap bién thién, NS dao
dong l&n xudng hang tram hoac hang nghin
lan ma&i gidy.

.~ Mhigu miu ~— Whigu mime
< bl gid /  diéndp

Chat luvong am thanh tét

Am thanh 56 khong thé téi tao thanh tin hidgu
am thanh hodn hao, nhumg wai cang nhidgu
midc dién ap va cang nhigu mau mdi gidy,
chdt lugng am thanh cang tét hon.

— [t miu m&i gidy ft muire dign dp

GRS s e s s i

Chat lugng am thanh kém

Am thanh chét luong kém ngét quang va bj
bién dang (méo tidng), bdi nd o6 it bit hon
trong m&i mau - boe la it mie dign ap hon - va
it midu mdi glay hon,

Khi ban ndi chuyen dign thog, am
thanh gigng ban truyén gua mang
dién thoai dudi dang ké thuat sd. Mot
chigc dign thoai thdng minh od tich
hop san mot bd chuyén dbi ADC va
DAC. B&i vai dién thoai cd dinh, bd
chuyén déi DAC va ADC dugc dat &
ng-:uél rika.
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Kinh vién von HAITHONG S
GHI TREN GNG
. NHOM DOI CO
va 6ng nhom doéi ENuHR G
Trﬁn &ng nhém co ghi sé
. 10x50, 10 biéu thicho d6
Ching ta nhin thdy mei vat vl &nh sdng phan xa tu phéng dai, con 50 biéu thi
ching tao dnh trén vong mac & ddy mat chung ta. \ cho dudng kinh ciahai  /
Nhiing vat & rat xa chi tao ra mét hinh anh rat nhé vat kinh, tinh theo donvi
trén vong mac. Mét kinh vién vong hoac mot chiéc éng milimet.
nhom tao ra mét hinh anh duge phéng dai, anh nay
chiém nhiéu dién tich hon trén vong mac. i
T
" Kinh vién vong phan xa i
Kinh 'lﬂél'l Vong 'll;{ang mét I-:rnhaviéln \rqgg phan ;:a. ur?él‘ kinh "'f_ ﬂ\%,
Trong mot kinh vién vong, mot mot guong cau lom. Guong nay phan
thdu kinh hodc guong cdu, dugc ﬁ gﬁg:gffaﬂ%% ;ﬁguﬁ; Eﬁﬁngl% lém‘ﬂn \l'\\ua J)’I Ehh#ﬁﬂﬁi“h
goi la vat kinh, s hoi tuanh sang  hudng anh sang ra ngoai, di vao thj kinh. P]': sng dai
phan xa tit mot vat & xa. Mot hinh R —_—
dnhclhavatthéseduoctaora d ﬁu:::iﬂ:’ l5m Eh-ﬁnhtghn thi ]-:;nh

bén trong 6ng. Thi kinh se phang
dai hinh anh. Tieu cu (khodng
cach gita thau kinh hoac guong
cdu va tieu diém - noi cac tia sang
giao nhau) cda vat kinh cang dai
thi hinh anh & bén trong ng cang
lon. Tieu ey cda thi kinh cang
ngan, hinh anh xudt hién trong
mét ching ta cang lon.

Kinh vién vong khiic xa | Anh ﬂing fhﬂn xa khdi
Trong mét kinh vién vong khic xa, vat kinh guomg p
& mat thdu kinh. Véi chi hai thau kinh, hinh 3

anh dugc tao ra bj [&n nguoc, vi vy mot vai
Bau khi guyén hdp thu mot | jnaikink vidn vong khic xa chia nhigu hon
phan anh sang dén tircac hanh | haj thdu kinh dé hiéu chinh tac déng nay.

tinh, cac ngdi sao va cac thién e Y i :

ha xa xo6i, v& sy chuyén dong dﬁﬂ‘;’;{'ﬁ;ﬁ hinhiiilkézﬁgﬂszgg!ﬂ :ﬁukf:?:ﬁb?ﬁt
nhiéu loan cla né lam giam chat thiiu kinh hofie

lugng hinh &nh thu dugc. Kinh nhitu hem |

viégn vong khdng gian khéng

gap phai cac van d& nay. Hinh Ve 'J-i_ix.

, : | Lt <
anh dugc chyp lai & :_:T_inh dang MA e _'eﬁ!m EiNHI-tI;

s va truyén trd v Trai dat

e | & LS

niing lugng - b
i THEUI

B8 mé dng KINH L = |
KINH VIE kinh lén nhin
RHONGGIAN i shng sa PO céch gika
tron a2 Nx e .
HUBEBLE e viit kinh v tidu didm




yevkindlevietnam.com

lllllllllllllllllllllll [EE R AR RS RN RERERR S A RERE N NES SRR SRR ERERERERERIEREE LR B LR L

Foay wong tiéu e
trén mét thi kinh dé —_
digu chinh sy khde ™
biét giita hai mét =
ngudt diing
VONG
TIEU CUJ

.,

§
g
1)

&

<7

&

tidu ey lam
dich chuyién cd
hai thi kinh va
théu kinh cla
chiing vao va
ra tir tir

Ong nhéom dai

Ong nham doi gém hai kinh vién vong khoe xa canh
nhau - mdi kinh mot bén mat. Hai lang kinh o mdi dng
kinh xoay hinh dnh theo dang hudng va khién dng
nhém oo kha nang tao ra vat kinh vai tiéu oy dai trong
mot ong ngan, bang cach bé cong anh sang hai lan, Nho
¢t kich thude nhé nén dng nhom dé mang theo ngudi,
va hai thi kinh mang lai sy thodi mai khi quan sat.

CONG NGHE NGHE NHIN
Kinh vién vong va 6ng nhom dai

CO CAU REN
DIEU CHINH TIEU C

a

,_.._
o

Théu kinh vat —
kinh héi ty dnh
ging chifu dén,

gidng nhu trong

kinh vifn vong

i

e

PSR
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Thiu kinh trong
thj kinh, gifng nhu
megi bé mat kinh
trong Sng nhdm,
eb trdng mit lép
ching phan xa

Thiiu kinh thj kinh
phéng dai hinh ink

TH:EU KiNH
VAT KiNH

ANH SANG

VAT KiNH LON NHAT TRONG MOT
KiNH VIEN VONG KHUC XA cﬂ‘nl

PUONG KiNH 102 CM. KiNH

NAY BUQC DAT TRONG DAI
QUAN SAT YERKES
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cHU THICH
= Electron trdo

Nguyén tir thity ngén bi
° kich thich

T

Photon cha birc xa
LV turomg tée wii
l&p phii phosphor

DAU XOAN

_A
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Trong bong den LED {di 6t phat xa anh sang), anh sang vO cAu i
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dugc tao ra bai moét tdm da lop gdm hai loai chat ban dan:
ban dan loai n (Am) va loai p (duong). Khi két ndi voi ngudn
dign, cac electron chuyén dong ti chat ban dan loai n

sang loai p, gidi phong nang luong dudi dang cac
phan t anh sang, duge goi 1a cac photon. Trong
rihiéu logi dén gia dung, den LED tao ra

anh sang xanh lam - mét phan bi hip

Bing den LED [N

Mach dién tir kiém
: sodt bing dén

! Déng dién va bdé phan
thu bdi lop phosphor trang bé mat kiém soat nhiét
trong ciia dén. Phosphor tao ra Bﬁ.;ﬁg?ﬂii; Pén LED c.:é chLEa céc
c mach chuyén déi dén
anz:: lﬁﬁ;: zg] :i En:;r?a i Lo R dign tir dﬁz:;g xpay chiégu
h hanh anh v (AC) sang mét chidu (AD),
xanh tao thanh an Mgubin dién tac va b phan tan nhiét givp
sang trang chidu ra dong electron R cho dén ludn mat.
sang. (déng dign) Photon
durge phat
VUNG VUNG ‘ xp khi
electron iy | .
LOAIP LOAIN — Rl e ==
& @ edic |8
Cicls M+ =
hinh ®
thinh .
electren =
[+ +) = T
Ciée alect
Electron hipdo di ::hu:.:!: u";; — Electron
I§p 16

Chéat ban dan
Chét ban dan trong hau hét

cac loai bdng dén LED |3 hgp chét

cla nguyén tS gali. BS sung mot

chut cac nguyén td khac tao ra cac
ving loai n, cd qua nhidu electron,

va loai p, cvb qua [t electron.

Déng di chuyén cua cac
electron

Két ndi ngudn diégn qua mdt vang
dém gila céc ving s& ddy cac
electron torvong loai n sang vang
loai p, noi chdng sé l8p vao cac 1
thigéu hyt electron.

Céc photon

Khi mat electron ldp vao mat 14, nd
s& rai xudng mic nang lugng thap hon
trong mot nguyén bl gali, va nang lugng
hao hyt cla nd gidi phdng mot photon.
Mét den LED tao ra hang ti hoac hang
nghin ti photon mai giay.

B C NGUON SANG
taﬁ ﬁcTuaNﬁ DUONG)
CFL Bén cudi thé ky 20, bong dén Céc loai khi
Céng sudt tiéu thu 18'W chiéu sang phd bigén nhit trong . khiBing phiin
Tudi the trung binh cac hd gia dinh & bong dé&n 50 timg chira diy
B.000 giy dét. Bén trong dén 13 mot soi béng
- : vonfram madng dai cudn thanh
: LED nhigu véng dugc goi 18 day toc, - Sgi tée phit
? m ;Uiguﬂ" Itallwh W | daytéc sé nong phat ra &nh sang '1 sing do qué
] o ﬂﬂ n : |Fets nong
: Mgiﬂr trdng khi mot déng dign chay

qua né. Day khéng chay bei vi Ml
trong béng dén day khi tro thay :

BEN 501 DOT :
vi khéng khi. Tuy nhign, day nong
Céng sudt tidu thy 60 W I&n t&i mde tao ra anh sano.

Tudi the trung binh

1200 gits Bidm tidp mic didn
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May phat tia laser

Mot may phat tia laser tao ra mét chim sang chudn tnge
(tat ca tia sdng déu truyén theo mot duding thiang, thay vi

TIA LASER CO
PUOC DUNG LAM VU KHI

tda ra) va cf két (tdt ca cic séng déu cung pha va tén sd). KHONG?
Tt "laser” trong ti€ng Anh 14 viét tit clia cyum ti mang
- : ; Cd, mot vai hé thdéng da dugc
nghia “sut khuéch dai anh sang bang phat xa kich thich’. dua vao sirdung, trong dé
cac tia laser nang lugng cao
dugc ding dé pha hiy muc
Mecsi i W i Lo tiéu. Du vay, tai thai diém
dign chudin t& - Biim hiai wk i hién tai, mei hé théng déu
diiu lnser cbng tic thiing ehiim tia

dang trong qua trinh
thir nghiém.

But laser
MNgudi ta s dun% tia laser & lam ndi bat
=

nhdng thir cdn chu ¥ trén mot bai thuyst
trinh bang may chidu, Bén trong buat laser
Ia maot di &t (xem bén dudi), pin, va cac
- rrach dign ti,
Bi &t lazer 'EI:E'
My phit laser Y e B
tl'ang thél ré-n. .,a"b chay qua %

Cac mdy phat laser phd bién nhat di t laser
14 loai di 6t laser “trang thai ran” -

nang lugng thap, trong dé anh

sang duge sinh ra bdi mot nén da

lép kim loai ban dan ran, Ldp ngoai

cung duoge lam ta silic ket hop, hay

"pha tap’, vai cac nguyen to khac Phaton phidin
dé dan dién, con cac I8p bén trong xa khéi b
tinh khist. Khi mdt dong dién chay miit phia sau

qua cac lop, no se khai ddu mot fréng guong —5o)
qua trinh dan dén viec tao ra mot Ding dign —

1 tao ra cic
chim sang bot ph.at. dugec goi A seuyin 1 b
mot photon (xem trang déi dien). kich thich

Céc di 6t laser duge st dung trong
nhiéu thigt bi, chdng han nhu cap
50l quang hoec, may in laser va may
doc ma vach.

Di ot laser

Hai lép kim loai ban dan ngoai clng
|4 ban dén loai n va loai p “pha tap”
{xem tr. 160). Lép trung tam la chat
ban dan khéng pha tap.
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Catm?gt!;ﬁt;ﬁnr:néé ch; ,;]Em Khong phai tét ca cac loai

t;a méng thang, rét hou may laser déu |a di &t laser

dé tao ra vt cat cyue chinh
xA&c trong phiu thuat, d&

dot vét thuong, va dé phau dyng cho dan xay dyng va ban dan trang thai ran. R4t

thuat digu chinh th luc. ngudi lap ban db dia hinh. nhigu loai laser manh, nhét

. Han San xust |& cac laser khi, trong dé
B Mot 58 loal tia laser cd thé Cac may laser dugc s cac electron bij kich thich lai

el dugc ding dé ty ddng hoa d ra vét cat chinh A

L/ cho cac cong viec chn to xictrenvaitrongnganh. | thudc trong céc nguyen th
@ cao, ching han nhu néi @  congnghiep maymac,va | Cha Mot loal kil Chang han
rap cac phin cla than xe & khac chir hoac 56 trén ban nhu loai laser ¢f trung, laser
o, xoong ndi va chéo. phim. khi carbon dioxide, duogc

Glal tri Vién théng dung dé ct va rap ndi céc

SR W8 Tia laser mang lai cac baa Céac di 6t laser hdng ngoai bé phancla o to.
LS tigc anh sang tai cac budi gl thang tin 56 chay doc

¥ ' nhac hoi, thudng 1a vé cac

hinh thi trén man khai.
Bau dia CD va DVD clng
sir dyng tia laser.

Cac photon duge sinh ra nhu nao?

Cac photon {hay cac phan tf anh sang) cdu thanh cham tia laser dugc
tao ra bdi mot qua trinh duoc goi 1a phat xa kich thich. Chiang duoc sinh
ra bdi cac electron cha nguyen tl trong moi truong khuéch dai laser -
trong mot di 6t laser trang thai ran, day la chit ban din khong pha tap 3
trong tdm nén ran bdn dan da lop (xem trang bén). Mot dong dien (hoac LASER Cl'j THE
trong mot 56 loai laser la mot chiim sang) kich thich (ddy) cac electron A

tai mot muc nang luong cao hon. Khi mét electron roi trd lai mic nang E‘“? KHOANG
lugng thadp hon, nang luong du thita duge gial phong dudi dang mot CACH TU TRA‘ BAT
photon. Photon di chuy#n qua méi truding khuéch dai laser, khudy dong

thém cac electron da bj kich thich dé giai phéng them photon. Mau cia TOI MAT TRANG v"*jl

anh sang laser phu thude vao su chenh lech nang lugng gita cac mue PO SAI LECH CHIi VAI
nang lugng cao va thap. = i

CHUM TIA LASER

‘CAC MAY

-

Cac lop vo electron

Céc electron trong nguyén tir dugec
sdp xép thanh cac 1&6p vd cd mic
nang lugng khac nhau. Lop gan
hat nhan nguyén tl cd nang lugng
thdp nhat.
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Anh néi ba chiéu  wgmes

: 2 ] " TRINHDIEN TAICAC |
Anhndlbacluéulamﬁthlrﬂlélﬂlaﬂdmtaonm BUOI NHAC H'I':I'l.l:ﬁ PHAI |

nhd st dung cac chtim tia laser. N6 dugc luu trit LA ANH NOI THAT?
bén trong mét tdm phim chyp anh nht mét hinh Khéng, chung chi 1a cac hinh |
mau giao thoa, chia thong tin vé bé mat cia vat thé. | 5, quoc tao ra boi guong - /
Hinh anh ta nhin th&y khi nhin vao mét anh néi ba mét do anh goi la “Béng /
chiéu c6 chiéu siu va ta c6 thé nhin n6 theo nhitng ma Pepper”. 4
g6e khac nhau khi dich chuyén diu.

Anh né&i
Tao ra mét anh néi ba chiéu Mot nh néi ba chidu duoc tao thanh khi hai

Anh ndéi ba chiu dugc tao nén nhd Ung dung anh sang  chum tia két hop: chim tham chidu va chim
laser. Diéu dang chu v 1a cic song 4nh sdng tao ra ti huong vat. Fﬂnh-énh-dw*:;taﬂhr;u”ﬂ hinh ""t'i‘-'-
laser déu "dong nhip” (xem tr. 146-147). Dé taora dnh 950 F108,018 cac chum tia chisd lén motLam
ndi ba chiéu, cham tia laser chifu qua mot man tach .
chim tia. Mot mia anh sang laser hop thanh chim tia
tham chigu (hay chim chudn) duge truyén thang lén
mot phim chup danh (nhay sang). Nia con lai tao thanh
cham huong vat, sé phan xa lai hinh anh cta vat dé
tao anh trong anh ndi ba chidu, Cham hudng vat phan

%a se chiéu lén phim, noi c4c s6ng anh sang clia no se. CHUM TIA THAM cHfy
hop nhat, hay giao thoa, vai cham tham chigu. Séng
giao thoa tao nén hinh tha mang thong tin vé bé mat

cua vat thé - va thong tin duoc hinh thanh nay sau ' GUONG pﬂﬂﬂ
do co thé duge trich xudt néu anh sang chiu lén tdm :
phim sau khi no da duge trang. l
Guremg phin Chiam tham chig&u
Q'& NEU TA PHA VGO VUN MQT xq lgi chim 3 Anh s&ng truy&n qua man tach

TAM ANH NOI BA CHIEU, (it chumtia sé khong xuyén qua vat thé

= . kinh | '
FZAW MO MAU VUN DEUMANG  #n5  hudng thing ol tam ohim b

Trudc tieén, &nh sdng s& truydn qua mot

HINH ANH TONG THE tR&U Kinh phan Ky Gé tan X3 chim tia,
Quan sat mot dnh néi ba chiéu
AT Bl Anh néi ba chiéu duge mo ta 6 tren duoc goi 1
Anh ndi ba chidu tren THE NCAN HANG anh ndi ba chi¢u truyén. Mot loai khac 1a &nh ndi

ba chiéu phan xa. Loai nay cang tuong ty nhung
khong od man tach chim tia: chiam tham chigu
truyén qua phim luu anh, sau dé phan xa lai ti
vat thé duoe dat phia sau phim, dé trd thanh chim
hudng vat. Khi phim luu anh duge trang, no oo
nhung nhin théy duoc mau to voi nhun.,h_r..du-:ing la lang trén bé mat:
trong anh sang trang khong hé co ddu higu nao clia mot hinh anh, D&
thong thudng. Anh ndi ba chidu phin xa nhin mdt anh ndi ba chiéu phan xa, mat tia laser

dnh sing tring truyén gua tAm phim, phan xa ti hinh thi giao
thoa bén trong né va tao ra hinh dnh.

tign gidy, the tin dung
va vé hbda nhac dugc
thiét k& dé nhimg tha
nay khdng bi lam gis,
Ching dugc tao ra
bBarng cac chom tia laser,
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CONGN NGHE NH

hmnnamaenies 148 /149
Chum hurgng vathinhthanh 1 My laser phdtra  Tam hign nh néi ba chiu ; |,| |
Anh sang bj phan xa khdi chim tia Céc sdng 4nh s&ng phan xa lai b2 mat cla

man tadch chim tia tao thanh chim  Anh sang tor may laser duge  vat thé sé khéng con cing nhip v&i cac séng

hudng vat. Mot guong sé khién né  ban ra thanh mét chim séng  cUa chum tham chigu. Khi hai chom anh sang

phan xa v& hutng vat thé, nhung  4nh sang manh o6 két. Toc 13 93p nhau bén trong t&m hign anh néi ba

trudc tién chum tia ndy sé truy®n  ching 6 cling budc séng va  chidu, chung két hop, hay giao thoa. Trong

qua mot thau kinh [am phan tan cing pha véin mdét vai vi trl noi céc séng van cling pha,

cac tia trong chim. Bay dugc goi la
th&u kinh phan k.

Lép bac mang phii trén bé mit
phén xa mgt nim dnh sdng lai v
di mét nir di qua —

chung sé tang cudmg lan nhau; & nhimg v tri
cac s6ng ngugc pha, ching trigt tidu nhaw,

L chium tia
Chim tia chiéu vao vat thé ! d—,' o ‘$
Chum hudng vat tan xa sé chidu u tdn tai N
tdi vat thé, Vidn be mat vat thé s& khien Mot hinh thu gidothoa trong tdm
chum huéng vat phan xa fai tré hon mat  Phim Juu anh. Hinh thi dugc tao \ SNE Hinh thir'
chit so véi chim tham chidu, Bigundy  ra bdi su két hop, hay giao thoa, i ik

c6 ngh'a la cac song anh sang khong

ctn cung pha nda. va cham tham chisu.

Quan sat mét anh néi ba chiéu
phan xa

Khi tia sang phan xa tir hinh tha
giao thoa bén trong phim luu
anh cla mét anh ndi ba chiéu
phan xa, ching sé tai tao lai
hinh thi clda dnh sang phan

xa torvat thé. Hé qua la chdng
tao ra mat hinh dnh cda vat

thé phia sau tam phim luu

anh. Anh o nay cd chigu

sau va cd thé quan sat

duoe b moi goc,

ANH A0

cla hai cham tia: chim hudng vat

(J thang do hién vi, edc hat phin
tir bae bén trong tim phim la cde
guemg vi té phan xa mét phin




- r 4 [ ] ' . Chié'«lf .énh
May chiéu © sty

guong digu hudng
Cit mbi giay, mot may chiéu taora 25,30, hoic 60 hinh dnh sang  Guac ha bt

trén mot man anh. Méi hinh anh, hay khung hinh, dugc tao il Plibesinh

thanh tit hang nghin diém dnh. C6 mot vai cach dé tao ra cac guong sé tao nén
diém anh, nhung cong nghé may chiéu phé dung nhat ]ADLP -  Moténhchiéu.

Digital Light Processing, titc "xtt Iy 4nh sang k¥ thuat s&”. P
Thiu'kinh
phéng hgi

Co ché hoat dong ctia may chiéu DLP hinh dnh trén

Mdi:diém anh ctia hinh 4rih do may chiéu DLE taiorachinhlaanh ~ "onmieh—

sang phan xa ta mot trong hang nghin guong sitéu nho bén trong
may chiéu. Mbi khung hinh duge tao thanh ti cac did¢m anh
xanh lam, xanh la va dé duge chidu sang 1an luot. Ba mau ket

hop d nhing dé sang khac nhau 52 co thé tao ra bat ky mau sic - 1;];23? ﬂﬁ
nao. Nhitng thong tin hudng din can thigt dé két hop cac mau . dirge gin té&

v tao ra mot chudi cac hinh anh trén man hinh dude ma dii guong

hoa duoi dang ki thuat s6 va truyén phat toi may chiéu tu
mot may tinh hodc duge [uu trd trén mot the nho.

DMD phan x5 —,
anh sing mau %,
¥l gLroTg

R

PAITh

E3

Bén trong mot may chigu

May chigu gdm mdt ngudn

sang, cac tdm loc dé tan séc
anh sang tréng thanh cac anh
sang mau thanh phan, va mot
chudi cac guong véi thdu kinh
dé hdi ty va phdng to anh.

Gurong phin 8 cie ——
dnh sdng mau khic
nhau téi thilu kinh
phéng

fu kinh h&i m
anh zing lén trin

FHiJ' (xem trang —

__ : bén

o

Banh xe chia thimh ede kinh loc mau —,
xanh lam, xanh li vi 46 ciing viing loe B
" anh sdng tring 48 tac d& sic nét cho dnh \ -

Guong diéu hudng

anh sang
Anh sadng mau chiéu lén
mdt dai cac guong cyc nhd,
mdi guang tuong (mg mot

. diém anh. Cac quang nay
dich chuyén tdi lui rit nhanh,
chinh hudng danh séng qua
thau kinh phéng hoac git né:
& bén trong may chiéu, .

Loc mau

e Anh sang hoi ty truydn qua mdt banh
;th'“ J“]igj" ®e guay mét 1an vdi mdi khung hinh (mbi
3'3']:"%'_ Lt Anh tinh). Bigu nay cho phép m&i khung
ADULIEITY hinh cé thé dugc tao nén tir cac didm anh
xanh larm, xanh 1& va xanh dd.

Anh sang hdi tu
Anh sang tao nén hinh anh duoe sinh
: _— ra bai mét dén chidu (béng hinh) bén trong
Béng hinh phat may. Anh sang truy®n qua mot thau kinh hai
ra inh séing ty, khién chim tia sang hgi ty trén mét banh
xe mau rdi di gua nd.




| Phirmn chia cac anh dong duo

dang mét chudi cac khung

B hinh (anh tinh). Bén trong

ll Mot may chigu phim, phim

B bi ngimg gidy 1at khi mot cia
i chop xoay cho phép anh
B sang truyen qua nd - trudc

8 khi chuyén sang khung

| hinh tiép theo. /

Anh sing — 7

Thiu kinh hii ty hai ty

dnh sdng léen thifu kink

Cira chép chip sdng cde

khung hinh ba [&in trin

man anh, dé gidm thidu

nhée nhifu

.-'-I-'-'-
s
-
-
=

Phim quay trén mét dng
cudn thir cdp sau khi chay
qua mét eo clu kéo

Cac guong DMD

CONG NGHE NGHE NHIN

GroTLg
phin xa s
dnh sing
téd thiu
" kinh hii ty

[f.:lng cudn 5o
cdp gilk phim |

Thiu kinh hai
t11 hinh dnh
trién man anh

Fhim cho
ra hinh anh

. | ¥

o |

&
~ =

{;ﬂ..
/

Co clu kéo
timg khung
hinh trén
phim vé phia
trutc (24
khung hinh
il gify)

M&i guong siéu nhd 6 thé xeay hang nghin [An mdi giay -
né cang mat nhidu thdi gian dé truyen anh sang qua thau

kinh, diém anh dd s& cang sang.

Anh séng

phiin xa

1ot guong

thix hai vi

thiu kinh

o xoay  phing
nghidng ra —
tnede |

T DA guonig SiEU

dit ditin hirdmg
inh zdng

Linh kién phan chiéu k¥ thuat sé

siéu nho (DMD)

Cat 1oi ctia mot may chigu DLP chinh 1a linh kigén phan
chigu kg thuat 56 sieu nhad (DMD). No gan hang nghin
nhiing guong siéu nhd cd thé chuyén dong dé dicu

. CAC GUONG SIEU NHO

May chagu

........ FEEFERESFAN AN R R

TOI CO THE
TRINH CHIEU
~ HINHANHTU
PIEN THOAI THONG MINH
KHONG?

Hau hét cac may chiéu cd mot bd
phan két ndi mang khdng day cho
phép ta cé thé trinh chiéu truc
tiép tir dién thoai théng minh va
. may tinh bang. Mot s6 loai dién
thoai théng minh con dugc 4
tich hop san may chigu. g

phén xa ti
guong thir ha
v thifu kinh
phéng

. Guomg
nghiéng vé
sau

- Lép bin 18
nghidng guong

. Che dign oue

bén dudi guong
nhin dign tich

co

hud h sang toi hodc ti thau kinh phong. Chip xu ly o : &
Su gt cac hat dien tich toi cac dién cuc sieu = THE THAY DOI1 GOC NGHIENG

cila may chié
nhd nam negay bén dudi cac goc guong - va hat dién -

tich nay xoay nghiéng guong.
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Camera k¥ thuat s6

Cac camera k¥ thuat s6 dugce tich hgp trong dién thoai

théng minh va may tinh bang, va dang nhu cac thiét bj
riéng lé (may anh), déu c6 chung ba bo phan chinh: thiu
kinh - tao ra mdt hinh Anh bén trong camera; chip, hay

cadm bién, nhay sang - Iuu lai hinh dnh; va mot bo xi 1y

1 Héituanhsang
Thdu kinh hdi ty anh sdng dé tac
ra mét hinh dnh. Thau kinh nay c6 thd
dich chuyén t&i lui, ty dong hoac thi
céng, & d3m bdo rdng vat thé trong
buc anh duge &y nét.

- 56 hoa hinh anh.

Co ché hoat dong ctia mét may anh DSLR

Co hai loai may anh kv thuat s6 chinh: dng kinh lién va DSLR (may anh Pt T
phédn xa dng kinh don k¢ thuat s6) hay dng kinh roi. May anh 6ng kinh R
lién co mot thau kinh chinh va thudng cé mot kinh ngidm riéng re. May
anh DSLR cd mét guong didu hudng dnh sang tit thau kinh chinh len tai
mét thi kinh, vi vay ta co thé nhin thiy trygc tiép qua éng kinh ciia may
anh khi can chinh anh chup. Guong cong dong vai tré nhu méot man trap,

md nguge lén khi nha nut trap dé anh sang chi®u vao cam bién.

BUC ANH KY THUAT
SO LON NHAT THE
GIOI PUOC TAO NEN
TU 365 TRIEU PIEM
ANH, PUOC GHEP LAI VOI
NHAU TU HON 70 NGHIN
BUC ANH PO NET CAO

Mot hinh anh ky thugt 56 dugce tao nén t hang nghin hoac hang
triéu cac chdm duoc goi 1a phan tl anh, hay diém anh. Cang
nhigu diém anh, blic anh cang cé dd phan gidi cao va sic nét
hon, M&i diém anh dugc gan cho cac 56 nhj phan tuong Ung dé
xac dinh s& cd bao nhiéu anh sang xanh lam, xanh |4 va dd duoc

hién thi trén man hinh cho didém anh do.

Chup anh

= May anh hoat ddng kha
- gifng vdi mat ngudi -
vdi mat thdu kinh & phia
trude tao nén anh & phia
sau. Hinhanh sé taora
trén mot cam bién dign
tlr cé hang triéu phin t
nhay séng dugc sép xép
theo mot mang ludi,

ANHKY
THUAT O

TIN HIEU ANALOG

TOI

]

; Céc thanh |

Phlin trude Anh sdng ! phlin zoom '
eha médy dnh truyén qua  didy chinh dé
dua dnh sdng thiu kinh phia  dai tiéu coctia
di vao trude th&u lkinh

TAI SAO ANH
CHUP BAN PEM
THUONG B]| MO NHOE?

Trong digu kién anh sang yéu,
man trap can phai mé lau hon
dé lay da anh sang, vi vay bat
cur thir gi chuyén déng trong

. quang thoi gian do sé bjmd
: nhée trong anh. '




......
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Anh sang truygn qua 16
md trén man chan tdi
guong phan xa/guong
lat. Guong nay sau do
5& digy hudng anh sdng

CONG NGHE NGHE NHIN s
,‘xﬁlﬂﬂ- Camera kf thuitse 152 f 153
2 ‘:l- Q‘f’& ....................................... TELRT SEEEN AT R TSR R RN LR L LR L L
2 Kiém soat & 4 Ciatripmé _
&nh séng Q' Phia sau guong |a cia
Mot vong digu trap - trong mot sé may
chinh, dugc agi la anh, guonag déng vai trd 1a
man chén khiu dé, _ cira trap. Khi mdt bic dnh
di2u tiét lugng anh - duoc chyp, cl= trap md lén
sang cd thé lot qua dé anh séng chiéu vao cam
b duge cadm bign bi&n. Clra trap cang md [au,
va bao nhigéu phan C cang nhigu anh sang lot qua.
cla bue anh duge :3? -
gy nét. ?r ...  KINHNGAM ik
- THAU KiNH THI KINH T
Cam bién hinh anh
iy Khi clra trap md, &nh sé
TINHIEU dugc tao ra trén cam bisn c6
s 6 cAu tao gdm hang triéu cac di 6t
g ‘ol quang. M&i di &t quang sé sinh
I = = : ra mot dign 4p cé do I6n phy.
B thudc vao lugng anh sang chigu
_ S ) a l&n na.
‘D u L] L] _%- % :
—— E: .- g S6héahinhanh =7 g
Lt : i::?:l' 3 - Hﬂ b:' d.tuydn &
. U déi anh analog sang E
' o ki thuat s& tao ra mdt
3 ludng céc chir 56 nhij I M
phan (bit) tuong img g :
e aanginanacd| 25
i ey gy, ofnbin e cam bign, Nhang s6nay = =
| 43, dibuchinh SO thedich luu trirtrong thé
'hegmg dnh séng . chuyén _j nhd cla may anh.
P lén d@ lay ALk i s
o e B i " duti dang bit 18
3 ki huang Cém bifn quang nhay Rl

-

sdng trong méi didm anh
_de mike sdng (photon)
[ truyén & no

"
-

Vi thiu kinh diin dnh

sdng vao timg didm

i
‘W

Ry " dnh, ting 46 nh

t{; YEREREN, ! ; ctia cémgl::i:é.'n d

mau Tin higu 2
Pdi vai mdi digm Anh cua bie dnh mau ky thuat w
56 déu co mot gia tri nhat dinh cho cudng do ,f'{? : i.'zl'.lh
anh sang xanh lam, xanh la cay va dé. Nhing . fim lpe ?:‘]:L
mau nay tuong tac vai cac té bao nhay anh sang o= ST ~
xanh lam, xanh la, va dd trong mat ngudi. Mot sdinigy ik i
bue ghep gdm cac tdm loc mau xanh lam, xanh qua 5
|4, do dat trucc cim bién dé mai di 6t quang chi & Bi &t quang
rhan mot trong nhang mau nay. Mot chuang  nhiin miu ’Dﬁ
trinh tinh toan trong may &nh sé kiém tra miic /" she s)

do anh sang trong cac digm anh lan can d€ tim
ra mdi digm anh do se cd nhing gia tri nao.

o
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May in nhin dit ligu

May in va may quét i

May in vi tinh cho phép ching ta ldy ra 2 May in nhan théng diép ‘ \:

vin ban va hinh Anh trong Phan mém bén trong may
¥ (ikge i TR in x{ Iy van ban hodc hinh anh, \ .
may tinh hodc thiét bj s6 khac, con may mh :lién 6-:; k:d gééyt mungtmuﬁn, \ . g
. n clng truy&n e
quét sé sao Iuu van ban va dnh dudi dang B Tl T Sl Tisks Sk
hinh anh ky thuat sé. mirc hodc néu hét gidy.

May in phun

Loai may in thong dung nhat sit dung
mét ludng muc phun d€ tao nén hinh
anh va van bdn trén trang gidy in.
Trong may in, hdp mue di chuyén tai
lui, phun muc len to gidy bén dudi khi
t& gidy tién vé phia trude. Anh mau
duge tao thanh td hang trieu diém
gom bdén mau muc: vang, héng sdm,
xanh lo va den. Trong nhigu may in,

rUY

ph

ba loai mue khong phai mau den duoc E'ﬂuiin dich
1 : chuyin sang
gill trong mat hop mue. Mai mau Yt g

duge phun ra riéng ré va chung hop qua tér gilies
lai voi nhau dé tao sy bién ddi hai hoa .
vé sac dd va tong mau. Cac ddu hop )
muc co hang tram 14, va i dé muc in
duoc ép phun ra ngoa.

Mot dén laser s& quét qua mot tréng
dang xoay, tréng nay sé tao ra mot
dién tich am tai noi chim laser cham toi.
Murc tich dign duong s& badm véo tréng =
tai noi cac vi trl ma tia laser da chidu. F
Tréng truydn myc téi gidy, sau do gidy
duge dua qua cac truc lan duge nung

néng dé ép chat mau lén gidy. o=, = MANGKHONG \ i
Bén laser chidu hinh PEN DAY " tiffp ty dgng
anhtdig tir khay vio
Muye bi hit Y. LASER bén trong
téd viing tich - Gueng phan méy in
J %3 lén tréng,
N tao ra difn dugc
A tich &m 1 ﬁ'\nﬂ-l;r in gatet

Méay tinh chudn bj san anh
hodc van ban, bidu dién né
dudi dang mét b céc s
nhj phan (xem tr, 158) ma
may in cd thé xi by, va gid
nd gqua mdt cap hodc qua
mét mang khang day,

Ving tich
dign dm

trén tring
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&
o
L
Bong béng
hinh thinh
khi bé phiin
B phiin nung néng
nung néng lén
B phan nung néng
Bau in trén mbi hép
myc chia mét bo phan

nung noeng myc. Myc nd
dhrl'; ra khi nhigt d4 tang
an.

Mue bi ddy
ra ngodi 15
phun l&n
gifly

4 Bong bdng diy muc ra
My dan né ty ddy nd ra khdi cac

& n dudi d igt. v ra trén gis
.ii D st cang LRl LA e

san. M&i 1An vo chi kéo dai trong
vang hai phan trigu cla
mat giay.
\Giiycu&nrn
ngoai may in
* 0 -0%
® -I‘.' o 0% &
J;: (P ol ses e
' Nhiim L
g'lutrr?uc ;'. “; . '-'.:‘.. .".‘ :
li ti tao - a0 -
SIS L % 3 S B )
chinh xde 4 .".‘ 1-.! ‘l"- =
trén gidy e a0y e WS
Pe l"‘"l' °
[ “- T .
--.- .. & @ > ®
L
* & a @
o .
Hinh dnh cfu tao Fe pe._ ®
tir ede chiim mige * &
mén xanh lo, hBng . @

sim, vang va den

in
B ey s 104/ 155
Cach hoat dong cia mét may quet lI'I I'

May quet tao ra mot anh ky thuat s8 ctia bat ky
tai litu nao dat ap xudng mot mat kinh quet. Hinh
anh k¥ thuat s6 dugce tao thanh ti cic diém anh
(cac phdn t 4nh), gidng nhu hinh 4nh dugc tao ra
bdi mat may Anh kv thuat s6 (xem tr. 152-153). Mot
dai déen sang quét len tai lieu. Anh sang phan xa
tur tai ligu se truyén tai mot CCD (thigt bi tich dien
kép), linh kién nay tao ra mot tin higu dién bién
thign tay vao lugng dnh sang nd nhan duge. Tin
higu truyén qua mot bo chuyén ddi ti analog sang
kv thuat sd, tai day tin hieu duge chuyén thanh
cac bd s6 nhi phan. Sau do, may quét gldi hinh anh
s tai may tinh, qua day cap hoac thong qua maot
mang khong day.

1 Bén chiéu sang i
Anh sang tirdén quét 4 :
qua mét kinh dap vgc: tai llneu.;___.f .Hiﬁ-
Lugng anh sang phan xa lai . Nip miy qud
mdi phan cla hinh dnh phai di L

phuthudcvao dd
t&i cla hinh &nh
tai vi tri 6.
% Anh sdng vir dén
Hutmg dich % bit r5 it i
chuyen cua i t&i guong
dén va guong % ehuyén déng
co déng
J ﬁ
o GUONG
co
Anh sdng truyen B(?}HG
1 guemg of dinh
E%% a
cq :
‘E% y 2 Cac guong phan xa 13i

anh sang
o Anh sang phan xa dugc mat guong
. THAU co dong digu hudng dén dap vao
KINH m&t guong o dinh, Guong nay
ceD phan xa anh sang lén trén mat thau
kinh rdi tdi linh kign CCD,
‘ Cac tdm loc mau tiach tin hidgu
Cép t4m loe cha Cac tam loc & trude linh kign
phép dnh sing xanh CCD chi cho phép anh sang xanh lam,
lam, xanh liva déd  xanh & va do truy@n qua, tao ra mot
truyén qua tin higu tdch bigt cho timg mau.

HAU HET CAC LOAI MAY IN SE DE LAI

cAcC VI PIEM, PUOC GOI LA MA NHAN

DANG MAY, TREN MOI TRANG GIAY
00000



yeukindlevie







yeuvkindlevietnam.com

Theé gi6i s6

H4u hét cac thist b ta sit dung

dé lien lac va luu trd thong tin 1a
thiét bj ky thuat s6. Chung gdm cé
may tinh, camera va may vo tuyén.
Bén trong mét thit bj ky thuat s6,
thong tin duge luu tra va xi ly dusi
dang nhing con s6 nhj phan.

S8 hoéa théng tin

Thong tin cac thigt bi k§ thuat s6 luu tra va
XU ly gdm o6 van bdn, hinh anh, 4m thanh
va video - va thiét bi hoat dong duge nho vao
cac phan mém. Thang tin nay dugc bidu dién
dudi dang cdc 56 nhi phan gdm hai chi s4: 0
va 1. Bat kv s6 nao cang cd the dugc bidu dign
béi mot bo 56 nhi phan, hay céc bit. Bidu dién
thong tin nhu the duoce goi 1a s6 hoa.

Tai sao lai la 56 nhj phan?

Bén trong cac thist bj ky thuat sé, cac cho
s nhj phan, O va 1, v& co ban tdn tai dudi
dang cac ddng dién (tat va bat) hodc cac
hat mang dién (hién digén ho&c vang mat).
Gan trong moi thidt bj s6 1a cac chip vi
tinh Iuu trd va xi Iy nhimg con s& nay.

Cac s6 nhij phan

He 36 nhi phan la mot he gan gia tri theo hang
chu s6, cang gidng nhu he thap phan (0-9) ma
chung ta van ding hang ngay. Nhung thay vi
gan cac gia tri theo hang don vi, hang chue,
hang tram, hang nghin, vv... gia tri gan trong
hé nhi phan theo hang 1, 2, 4, 8, vv... Bén trong
cac thidt bi 56, cac mach dien t tao ra cac tin
hieu dien bigu dién cac chit $4 nhi phan, hay cac
bit. Hiu hét thong tin duoc chia nhé thanh cac
byte: cac tap hop gém B bit,

o

Chuyén sang ma nhi phan THAP

VI dy nay cho thdy cach céc HAN

s ta biét trong hé thap phan g

nhir s& 23 c6 the duge mé ta NHI  gi0m

trong hé nhj phan nhu nao.

“{;ﬁ' héa diém cham
Man hinh cham
(cam ing) cla mit
dign thoai théng
minh (xem tr. 204-
2085) hoac may tinh
bang tao ra hai s&
nhj phan bidu dién
cac toa dd cla
dfiém cham trén
man hinh ta cham
-qao.

f 56 hda am thanh

Mot mach dign tlr
goi la bd chuyén ddi
| analog sang ky thuat
| sdtao ra mdt déng
lién tyuc cda cac con
56 tuong ng vai
mdc dién ap trong
mot tin higu am
thanh tir mdt chide
mic (xem tr, 138-141)
Qﬂ&: mgt nhac cuy.

MAY TINH BANG

CHAM

AM THANH

MIC

’féﬁ héa hinh anh

| Mot cam bidn bén
trong mét may anh

| ky thudt s (xem tr.
152-153) tao ra cac

| con s& tuong Ung
vai cudng dd cla

| &nh sang tai mbi
phan td &nh, hay
diégm anh, cla mot
hinh anh,

ANH SENG MAY ANH 56

HE NH| PHAN PUOC PHAT
TRIEN VAO THE KY 17

- RAT LAU TRUOC KHI

NO DUQOC DUNG TRONG
NGANH MAY TiNH

M&i cét ob gid trf lém gip
d8i cét bén phai né

32 16 8 4 2 1
o 1 1 1

o 1
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DU LIEU LA Gi?

Dirliéu la cac mau théng tin.
Trong thé gidi s6, dirliéu
chinh la bat ky dang théng tin
nao dugc luu trirva xur ly bén
trong cac thiét bj s6. No bao
gdm ca théng tin ca nhan vé
ngudi ding cua thiét bj so.

yeuvkindlevietnam.com
CONG NGHE VI TINH
m{Frne gini 6 158 / 15{9
Tin hidu k¥ thuat s&
T4t ca cac cach 58 hda thdng tin déu tao ra nhing tap

hop & nhi phan 1én dugc xi v bdi bd x0 1y trung tam
cOa mat chip vi tinh gan bén trong mdt thist bj s&.

c0 8O 10 (THAP PHAN)

=
\

Diém cu thé
triin man
Ktk i
biéu difn
b cde chir
s nhi phin

casdz (NH]

Céc chi a4
nhj phiin
bigu difn sy | | T&t & céc thidt bj sd dang tdn tai hién

bifn thién | nay déu si dyng cac bit, tha chi cé

elia tin higu thé nhan mot gia tri mdi [an, va chia

am thanh ‘ c&c chip vi tinh xir Iy mot chi ddn mdi g7 QUBIT

lan. Cac nha khoa hoc may tinh va

nha vat Iy hoc dang phéat trién céc a5
iz may tinh lugng tlr van dung cac bit
. lugng tir {qubit) c& thé nhan ding thai
= nhigdu gi& tri. Bang cach két hop cac @

- . : qubit, may tinh 5& cd kha nang x(r Iy
g&;&ﬁ;mt@u moét lugng cac chi dan rét co thé la vo = »
dilin bid cde chit s han, hira hen trd thanh nhing cd may
nhj phin nhanh hon rét nhigu trong tuong lai.

i

CACDONVICUATHONGTINSG
Dung

Pon : Ung dun
vi lugng g ayng
R o R P A T MOt Ete
B B t W ML Y
il tuomg duong vl 8 it (chir 56 nhi phan).
1.000 tin van ban ngdn va don gian trén
Kilobyte (KB) 003 reattie Dl alits!
Megabyte 1trigu Mot trieu byte (8 trigu bit) co thé bigu
(ME) byte  dién mét phat am thanh sé.
Gigabyte Mot t byte (8 ti bit) o6 thé bidu dign
f (GB) 1tibyte 500 buc anh ky thuat 6.
Cac & cimg may tinh thudng c6 muc
Terabyte 1nghin ti ehing I long iy, o thE kel BiD TG
(TB) byte  thang tins6 cuc ién.
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Pién ta ky thuat s6

Bén trong cac thiét bj s6, thong tin dugce xt 1y bdi cac transistor -
nhitng linh kién dién tit duge khic 1én trén cdc manh kim loai ban
din nhé - trong cac mach tich hgp.

Chat ban dan

Cac vat lieu ban dan la tha oft 16 cia the gidi s4. Vat liéu ban dan phdé bién
nhat chinh 1a nguyen t4 silic. Silic nguyen chat khong phai 1a chat din dien :
tét, nhung bd sung cac tap chat 1a cac nguyen té khac, hay "pha tap’, cho e MACH TICH HQP
phép no truyén dan dong dién, tic dong cac hat mang dién tich. Bang r‘fg—*-‘rsfﬁ
|

cdch b6 sung cic nguyen t6 khdc vao mot chat ban dan, suphanbs  [on= J
cua cac hat tich dién am va duong trong chat do co thé duoe digu {ﬂ“_j ™
khién chinh x4c dé diéu huong dong dien chay qua. ey tir beron
Electron dur thim thidu mét eleetron
Electron trong mét tir nguyén tir bt A A
| nguyén tir silie Lién ket gifta - phespher Muﬁfxﬁ-@ﬁl"lﬁ

electron cha cde @ e,
nguyén tir silie _ Pk '-l'_;_ e =,

a
3 b N
s a -
Ly i
ey
i
i~ " .I. -
N e s 3 ]
o }
3 e |
. - -
1 ; ES
)

Mguwén tlr 2 : Mguyin tr
phoasphor L e boron
e =
Silic silic loai n (am) Silic loai p (duong)

MNguyén té silic chi cé thé dan dién
khi nhigt d& hodc dnh sang truydn
cho cac electron dd nang lugng dé
thoat khai nguyén tr cla ching.

B4 sung thém nguyén tir boron khién chat
ban dén khang cédn Al electron. Bidu nay
tao ra cac "I&” tich dién duong co thé di
chuyén qua nguyén tir silic.

Bd sung cac nguyén tl phosphor
sé& tao ra mot chat ban dan loain
vdi cac electron tich dién am di
chuyén ty do.

Transistor Cie ;ilgmn “L 8" tyr do trong Khtng "'.fa.f‘;'la u.:;; ip
Cac transistor o trong cac mach tich Digndpim g aﬂifm fillchosip hhﬁ:;meadangi‘ndm
hop duge lam tu silic nguyen chdt pha /_ Iu.p?ihidﬂy tao ra .'
them cac nguyen té khactheohuong < cue NGUON 3 CUC MANG +
chinh x4c dé tao thanh ee ving loai CUC CONG ;

n va loai p. Dong dién o thé chay tu ﬂ

mot transistor, b "oue ngudn” sang . LOALP '

“cuc mang’, chi khi co mot truong dien ® e @ | | ® : = =
ap vao mot phan ducc goi la “cuc oéng” @ &|® ® ®|l® @

Déng dien chay qua duge bigu dién @ ) @ e =
bai 56 nihi phan *1%; khong oo dong T @ @ o

dien duge bidu didn bai s6 0" = ® @ LOaN
Transistor “tat” i ® ® ) _ﬂ"]
e co o @ &
m, ddy cace on sang phia mang. 1
Nhung chi cac 16" - chaknongpral . | @ @ ® ® @ ® |

electron - m&i cé thé chay quaving -
lign k& lam tir silic dang p.
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dugc phat trién, chang han
nhu cac hop chéat ban dan, ho
tham chi cé thé thu nhd

Céac chip dd hoa
gl tin higu t&i man
anh cda mot may
tinh, dign thoai

Chip hé théng
Chip hé théng chim
tat cad cac mach co
trén hau hét cac loai

CONG NGHE VI TINH “a
Exiern t0 ki thuat =5 ]—60 f( ]-'é’]-
C-’u: loai mach tich hc:rn ky
Cacmach tich h thuatsd  thuat :ﬁ i Analog sang
3 tin hiéu s
i Cac loai mach tich hgp ky thuat nhigu s
CHE tAEH Het i 1), mg F’Uﬁ; B F‘ s dugc thikt ké dé thuc hién Mot chip
cac “chip’, thong thuong chtia hang ticac  hheng chire nang chuyen biét. chuyén déi tin BB
transistor. Mai transistor & trang thai Cac koy su dién tir két hop ching o higu at?ahqg
; vdi nhidmg linh kign khac trén J sang tin higu
e TE‘C tﬁ;tcm p;.’:fl j%"g d‘e;ﬁchﬁ?’ mot bang mach dé tac thanh 56 nhan théng
qua hoac khong), bi€u dién cac s6 nhi cAc thiét bi s6 ching han nhu tin tir thé gidi
phan 1va 0, Cac td hop clda nhing sd mdy tinh, mdy tinh bang, dign thiyc va ma hda
nay dai dien cho cac chi cai, hinh anh va thoai théng minh, v may anh no thanh cac
: ky thuat s4. b4 58 nhj phan.
am thanh tao thanh cac tep tin (file) luu
trén mét may tinh, cang nhu cac chuong Vi xirly Tin hiéu s& sang
trinh gitp may tinh hoat dong. Moi thiét bj s& analog
Bt o AU cd mot IC Md&t chip chuyén tin
(chip) x(r ly cac | higu s6 sang analog
chuang trinh - %7 Iy &4m thanh s&
cac tap hop chi (nhdng s&1va Q) dé
dén gitp thiét b tao ra mét tin hidu cd
CAC TRANSISTOR oat dn o thé duoc gui tai loa.
CO THE TRO NEN NHO
HON NUA KHONG? RAM Chip nhé flash
E BG nho truy Cé trong & luu trx
Cac nha thiét ké chip dang cap ngau nhién USB, cac may anh ky
dan dat téi giéi han trong LESA LG Cll thuat s6, va & cing
chuong trinh va trang thai ran, chip
viéc thu nho kich c& clia cac théng tin dang b flash o6 th Iy
transistor lam tir silic, nhung chay dé xir ly. tri lugng théng tin
I&n.
vai nhimg vat ligu mai dang Chip d6 hoa ey lan

kich thudc ching

théng minh, hodc

“ hon nira. may tinh bang, gafﬁétg:&ﬁ%mﬁ
"hgi'}h Chﬁ{'h%-lam gidng nhu mat méy
mdi tran i coa
Al tinh don 18,
Lép cfich diégn Déng dién dupe tao
Bign tich duong dp Wﬁ"ﬂ““‘lﬁ“ ra, chay tir cye ngudn Mél
v S s Sy b shalag TRANSISTOR
-2 o ‘
e L TRONG MOT
CHIP NHO
- S KENHLOAIN | @ LUU TR&
b @ @ @ @
L (11 n
Emtm;;;-) e 1“BIT” PON LE
diroe kéo zang cuwe '
cbng va ldp "'“‘;' % | @ @ | @ ® Transistor “bat"
e 2N LGN RS @ O S . M6t dien tich duong tai cyc céng hut
r, cac electron tich dign arm vao ving
| @ ® @® @ @ B @ | b Nhang electron nay tré tharh
! @ & @ nhomg hat mang dién tich cho phép
Rl S '33} A : = ddng dién chay qua transistor.
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May vi tinh

May vi tinh rdt da dang vé kich co va kiéu dang, gém
c6 may tinh xach tay, may tinh dé€ ban, may tinh
bang va dién thoai théng minh. Clng c6 chip vi tinh
duge tich hop trong moi thigt bi k¢ thuat s6. Dau da
dang nhu vay, moi loai may vi tinh déu hoat dong
theo cing moét cach.

May tinh xach tay

Mot trong nhing loai may vi tinh hoat déng déc lap phd bién nhat chinh
1a may tinh xach tay, hay may tinh notebook, Cat 16i ciia mot may tinh
xach tay - hay bat ky loai may vi tinh nao - chinh [a bd x Iy trung tam
(CPU), thi hanh cac chi dan duoc ghi trong cac chuong trinh chay trén
may vi tinh (xem tr. 164-165). Phan con lai eta phdn cung may tinh duoe
thiét ké dé truy nhap va truy xudt thong tin khdi may, gdm co cac mach
dign td k&t ndi khong day vdi cadc mang may tinh, gém ca Internet.
RAM (b& nhé truy
ciip ngfu nhién)
ndm gi théng tin
dang chay ™,

TAl SAO CAC
MAY VI TINH B] TREO?

Mot may tinh co thé bi treo
{dimg hoat déng) vi nhiéu
ly do, nhung thudng thay
nhét la do 16i nay sinh trong
cac chuong trinh may tinh
khi cac chi dan khéng thé
dugc thi hanh.

II\I\I\I\""\.

Bo mach chi giin eic
linh kign médy tinh —__

/\ CPU thi hinh
Chin Wi-Fi  ©8¢ huéng din
/,"_.-"? o trong chuong

hdt va nha
e s trinh

™ tin hifgu im

‘ Nhin di ligu ti
cie dfa quang nhu
DV v CD

- My tinh xdch tay cd
£ cic & dfa eimg hay &
dfa trang thdl rin

Bén trong mét chigéc may tinh xach tay

. Mhdng linh kigén gidp may tinh xach tay

E}:'%: ;’?:ﬁ hoat ddng nam & phan than may gida phan

s ﬁ‘n r; i :inh khung vé dudi & day va khung vé trén chiua
b4 céac phim dizu khién. Bo mach chi, hoac

bang mach chinh, ném kep & gida.

Loa phét ra im ——
thanh tir cdc
chuong trinh
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Luu tri

B4 nhd chinh cia may vi tinh

la RAM (b4 nho truy cap ngau
; . nhign), nhung bé nhd nay chi PRSrE
S ) luu trit cic chuong trinh va thong
= tin dang duge xu ly. O luu tra
cla may vi tinh 14 noi luu tri cac
chuong trinh va thong tin chua
diung dén, va né van luu git thong
tin ca khi may tinh da tat ngudn.

Bd phan luu trir
& luu tri duoc gén of dinh trén hau
hét cac loai may vi tinh dudi dang cac
& da cimg hay & dia flash (& trang thai
ran, SSD), thudng cé dung lugng luu
trir trong khoang 250 GB t&i1 TB. Cac
& luu trd ré, co dung luong nhd hon,
cho phép ta chuyén thang tin tl may
tinh nay sang may tinh khac, bao gdm
\ ca & UsSB.

— Mach disu khién

Ciang kit
%é

Chip nhé =4
(mach tich hop)

Khe dia DVD Chip nhé |
holie CD '

Phan cimg may vi tinh

Thuat ngC “phan cing” ding cho cac bo
phan vat Iy cla mdt may vi tinh, bao gdm
man hinh hién thij, thigt bi truy nhap théng tin
nhu ban phim va ban di chudt cam dng, cing
moi mach dién td lam viéc cing nhau dé may
vi tinh hoat dong.

e e SRR A

2
Sidéu may tinh don gian chi [ mot may tinh P 3 TI g ar
cuc ky manh mé - nd ¢d thé xd Iy nhidu @ LA SO LUENG
th&ng tin hon vai téc 36 nhanh hon mei loai — = 3
may tinh xach tay hay may tinh ban thong g MAY T'NH DE BAN
thudng. Siéu may tinh dugc dung dé du béo ﬂ=£ﬂ_'? VA MAY TiNH
thoi tiét va xir [y hinh anh dd hoa cho cac " g - S
phan canh phim thyc hign trén may vi tinh. L_':L" ['__’_: ﬂ_“g-"_:] KACH TAY
\ ¥ TREN THE GIOI
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Co ché hoat dong cua
may vi tinh

B6 phan c6t 16i cia moi may vi tinh chinh 12 mét mach tich
hop dugc goi 1a by x1i 1y trung tam (CPU). Mach nay két néi
vdi b nhd trong, thiét bj ddu vao va thiét bj ddu ra.

f}cl.'mg hay & &fa trang thél

BUS LA GI?
Trong thuat nglr may tinh,
cac bus la noi két ndi gitra
cac bg phan khac nhau tao

in luru triF A lidu v ce Céclinhkign  Cédcbus trénbo né:n chiéc may tinh hoan
e trinh odi ARt 6P | duwe gitn vio ;ﬂﬁﬂh fjlﬁu ';ﬂt chinh. Chang gém ca cac
o4 h# didu hanh chay méy bomachchi  duemg i !:;: day cap két néi vai thiét bi
tinh dau vao va thiét bj dau ra.
= Bé nhé chi doc
- (ROM) b e
ng tin He
ROM théng Dliu vao-
I Bhura Cobin =
(BLOS) va 4 phin THIET BI DAU RA
tién khi médy tinh -
2 khdéd déng
] Ciic bus kift ndi t4i BUS
ede thidt bj diu vio i
Cde bus kit nidi téd
thidt bj fiura
soucrs L L
P cdie
mﬁtchu “h}“:&ﬂi; I fbé?h&m dit ligu
m— | CPU | &
BQ TAO = =
XUNG HH:!P TRERTRERERTRNRAND
Bé& nhé chinh, hay
RAM, giit céic chuwong B§ xirly db hoa
trinh va dit lidu dang g théng tin
by b=zl s s
Bo mach chi RAM min hién thi o i LY
Dﬂa;rat‘?rﬂndgénggt B0 HOA
m n n
hay may tinh xéch B xit 1y trung tam
o e e ™0t CPU nhan thang tin ti cac thiét bi ddu vao va
hodc dién thoai x11 1y thong tin d6 bAng cach thue thi cac chi
Egﬂcliwﬁhﬁ” din gifi dén ti bo nho trong (bo nhd truy cap
hisc e st ngau nhien, hay RAM). N6 gui di thong tin da
*6p trén mot bang duge xi 1y toi cac thist bi diu ra.
mach duge goi la

bang mach chinh
hay bo mach ch.
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CONG NGHE VI TINH
Co ché hoat dong cua may vi tinh

BO XU LY TRUNG TAM

Cach thitc cac chi din duge thi hanh

CPU chi ¢t thé thi hanh, hay thuc thi, mdi lan
mot chi din. Lay thong tin va thue thi mdi chi

dan sé mat thoi gian mét chu ki xu ly. Trong mot

CPU théng thudng, o6 hang trigu chu ki chi ddn
mdi gidy, va mot dong hé (b0 tao xung nhip) -
mdt mach dien td tao ra mot ludng cac xung
cuc nhanh - se didu phéi chang.

Bén trong mot CPU

Mat bé tinh toén sd hoc-logic (ALU) sé& thyc
hi&n cac phép toan vdi sd nhj phan, va mdt
b digu khién sé tryc tiép di2du khién hoat
déng x Iy cia CPU, Ngoai ra cdn cé cac S
thanh ghi - b¢ phan luu trl tam thdi cac két
qua tinh toan.

B& diéu khién 14y chi dan

Bén trong CPU 1a mét bd didu
khién. Vao ldc bat dau mbi chu koy [&nh,
nd s& |8y v mot chl dan tlr b nhé
chinh (RAM), gidi ma va truygn tryc
tiép cac da ligu can sao chep tomot
hodc nhigu vj trl trong RAM té&i cac
thanh ghu

Do lidu va cac chi cﬂ&n méa CPU

thao tac truyén dén dudi dang

mot ludng cac 56 nhj phan = cac 0110010
s60val Ludngsdnayduocoei 001 1 010
lamamay, dugcchiathdnhcac @ 0 1 0 1 1 1
doan (khic), thang thudng cd 1001010

chigu dai la 32 hoac 64 ky tu nhij
| phan (bit).

=N =R =

CAC THAHH
GH

164 /165

(0

ALU

CHIEC MAY TiNH
NHO NHAT

THE GIOI CON
NHO HON

CA MOT HAT /3
MUOI :

-

- L
s o%n
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TOI1CO CAN
TAMLOT CHUOT?

Chuét quang khong hoat
doéng hiéu qua trén mot bé
mat sang béng va phang i,
vi khéng co chi tiét (dd go

Ban phim
va chuodt

May tinh cdn duge cdp thong tin mdi c6 thé xit 1y tao

g : : ghé) dé camera cua chudt
ra thong tin ddu ra. Co hai cach nhép théng tin quan quét chup. T&m I6t chuét giai |
trong duge sit dung rat rong rai - dé tuong tac trigc tiép . gquyét duge van dé nay.

véi may tinh - 13 théng qua ban phim va chudt.

Ban phim

Trong khi dién theai thdng minh va may
tinh bang oo cac ban phim cam ung tich hop
gdn trén man hinh, may tinh dé ban va may
tinh xach tay lai sit dung cac phim hau hinh
dé thao tac. Bén trong mdi ban phim la cac
mach dién tir - mdi phim cé mdt mach. Cac !
phim chinh la cac cong tic don gian, va 4n chuyén ding cla con trugt
phim xudng s& khep kin mach ctia nd. Dang

dién chay téi mét mach tich hop, mach nay

é@i
% Vom cao su ddy phim nguwoe lén
tao ra mot bd cac cha s6 nhi phan (bit) doc khi théi nhin

nhdt gng voi phim dugc bam. @ Y P
[ - didm tifp xde dign

— Mil phim cé khic
tén phim

— By con trige dy hai ming lal
wai nhau

= L& & v trén dfin hnrémg

Ciic 18 & mang gifta
cho phép cdc digm
tifp xde cham nhau

Céu tao lop cha phim bam
Hau hét cac loai ban phim phd dung nhat
hién nay dugc 4p dyung cdng nghé “vdm cao
su trén mang”. Mot con trugt day hai mat
tigp x0c lal v&i nhau, va mét vém cao su sé
Eir?h Iﬁ:&: ddy phirm trd lai vj trl ban d3u sau

| fifgn.

Ming dudi cling cd
didm tifp wic dién

Biédm tifp xic
trong mang trén

A TOC DO DANH
s MAY NHANH
— | - NHAT TUNG
Diim 18 pmme Tin higu truyn tir ban PUOC GHI L&I
B |ghdc lop chyrn e LA 216 TU MOI
du.en-;.e. ., ; ) . PHUT, VAO

Phim nay lén Mhan phim xudéng Tin hig¢u dugc guri tai

Bén dudi m&i phim 2 Nhdn phim sé lam kin 3 may tinh NAM 1946

trén ban phim mdy tinh diém tidp xuc, cho phép Mach tich hgp nhan dang phim

13 1&p chia didém tidp xdc déng dién chay qua mach dugc bam va guii di mdt tin higu
bang kim loai. Cac diém déc nhat cho phim dd. Ddng ki thuat sé - mdt bd cac chir s
nay binh thudng sé hdcho  dién chay t& mgt mach tich  nhj phan, hay ma quét - téi b
dé&n khi bdm phim xuéng. hop trong ban phim. = Iy trung tAm cda may tinh.
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Chuét quang

Chudt may tinh cho phép ta di con
trd chudt trén man hinh may tinh
dé o6 thé thao tic voi van ban va
cac chuong trinh may tinh. Hau
hét chudt may tinh déu 14 cac thidt
bi quang hoc: ching o6 médt dén
ben trong rof sang bé mat ben dudi,
va mdt camera nhod quét chup tao

CONG NGHE VI TINH
Ban phim va chudt

 ER N FEE RS EE RS EEEE R EREEREEEREEELLEERLL]

B
{ &
q ]

Chudt va ban phim duge két ndi v&i mdt may tinh théng qua day cap
hodc két ndi khdng day, khi két ndi khdng day thong tin s& dugc ma
héa thanh cac séng v tuyén, Loai chudt khéng day théng dung nhit st
dung céng nghé Bluetooth (truy2n-bdt séng tam gan).

uUse
v loai chudt va ban
;ﬁtm c;ﬁﬁr!n gian la cam
ot by cap o6 eng USB
cho
& cudi dau day.

ra mét hinh 4nh cia bé mat dy. Cic
mach dién t bén trong s& phan
tich hinh anh va xac dinh huong
di va tdc do di cta chudt, rdi gui
thong tin do tai may tinh.
Tin hidu
khéng diy

dhrge gl 18

mgy tinh

Tich hop san

Cac may tinh xach tay co
c&c ban phim gan sin va
bén di chugt cdm img, di
thé ta van cd thé két ndi
chudt ngoal.

Bluetooth

Théng tin dugc gii Ji trmgt
| chudt hoac ban phirm khong

e A A

nghé nay ng

hugma.

Ling kinh digu huimg
— anh sdng i guomg
/

- Bing mach

Bén trong

mét con

chudt

Anh sang cla chuot

phat ra lrmdt di 6t phat
guang (d&n LED), va mdt
camera phat hién dnh séng
phan xa, Chugt cé cac nat
bdm cho ngudi ding nhép vao
dé tuong tac vai may tinh, va
mdt con l&n chudt dé cudn lén
xudng cac tailigu.
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Phan mém may tinh

Cac bo phan hu hinh ctia mét may tinh duge goi 1a phan
cing. Phdn mém la nhing phdn ban khong thé cham ho#c
nim git - cc chuong trinh, van ban, 4m thanh va hinh dnh.
Chung tén tai nhu cac déng dién va dién tich biéu dién cac

tap hop chi s6 nhj phan, 0 va 1, rat lén. R
&i bude chia thuf ;

Thuat toan va chuong trinh ok mafe Sk Al

Thuat todn 14 mét bo cic bude duge tinh todn cdn trong dé hoan thanh b

mot nhigm vu ey thé. Chuong trinh may tinh 14 mot tAp hop cac thuat

toan don gian. May tinh chay mét chuong trinh theo trat tu, nhung né .

¢t thé can phai ding hodc nhay t9i mét phin khac cha chuong trinh, tay PAT N=0
thude di lieu ddu vao hodc cac két qud cta mot phep toan. No cang co

thé chay lap di 1ap lai mét phdn chuyén biét cia mét chuong trinh, cho

dén khi dat duge mot didu kign nhat dinh.

Ung dung 1& mat chuong trinh ma
ngudi dong khéi dong dé dat myc
dich nao 46, chadng han nhu chuong
trinh x& Iy van ban hoéc chinh sia anh,
Ta cd thé khdi ddng (ng dung bang
cach nhdp chudt hodc ban di chudt
cam ung, cham vao man hinh cam
(mg, hoac ra lénh bang giong nai. Cac
chuong trinh khac duge hé digu hanh
khéi ddng tu déng.

B8

MOT MAY TiNH
CO THE THUC HIEN
BAO NHIEU TAC VU
MOT LUC?

Mot may tinh cé thé chay
déng thai rat nhiéu chuong

trinh, nhung chi cé thé thi
hanh mébi Ian mot chi dan, thé
nén no chi co thé chay lan

/ Hé& diéu hanh
luot mot phan nhé clia Hé digu hanh ludn ludn chay mdi khi ta bat may tinh, Nhan hé
méi chuong trinh digu hanh (kernel), mét chuong trinh c&t 18 tuong tac véi cac
. chuang trinh dang md, digu hudmg thdéng tin dau vao va dau
ra tGi bat clr noi ndo can téi ching.
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rérn mdy tinh
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{ Cac busc trong mét thuat toan

Gian dd trinh ty gidp céc 1ap trinh vién 1én ké hoach
viét ra cac thuat toan. Trong thuat todn nay, nhiém
vl 1ain ra cac con 58t & 100, Thay vi s dyng 100
bude, ngudi ta khai bao mot bign N, bién nay sé tang
l&n 1 don vi sau mdi [an, va cd mot bude dé dimg
thuat toan khi gia tri cha N dat tdi 100,

Linh “in" (print) tire lx dua
ket qua dBu ra téi mét min

hinh hofic mdt méy in, tw thin
b 4

lanh nay ciing la mét thudt

TR PSR ERERER
-

R R R
il st

MA MAY

Cée bute quyét KHONG
dinh s& dimg thuit
todn khi dat duge

miuc tiéu

NGON NG BAC cAO

print//: _‘“hello”_

110100101101011010010100010101
001011111011010001110101011010
010101010101010010X010101L11010
10010Y101011010111010100010010
011010101101010100010101010011
0111001101010010121210110011101

Tirngén ngir 1ap trinh téi ma may |
Mot trinh bién dich dich ma ngudn, dugce viét
bang ngdn ngd lap trinh bac cao, thanh ma
may. K&t qud 1a mdt tép tin cd thé thyc thi bao
gdm cac s& nhi phan.

Cac chuong trinh va ma

Ngusi ta vist, hay ma héa, cac chuong trinh dudi dang cac ti va bidu tugng
ma con ngudi co the doc va viet. Nhing ti va bidu tugng nay duge goi

la ngon ngl bac cao (ngon ngd 1ap trinh) - chang han nhu Java va C++,
Mot tap hop cac chi dan day da tao nén mot chuong trinh duoc goi la ma
ngudn. Mot b vi x Iy may tinh khong thé higu duoc ngén nga lap trinh
ma chi hiéu duge cac s6 nhi phan. Ma ngudn duge mot chuong trinh goi la
mdt trimh bigén dich dich thanh maét tap hop cac dong dién tit va bat trong
bo nha va vi xu Iy, bigu dién bang cac 58 nhi phan. Bay duge goi la ma may.

bing ngén ngit bic cac

| {Tng dung duge viét, hay duoe mi héa,

| Mgén ngit bic cac duge
dich sang md mdy

MAY TiNH TRONG
TAU CON THOI CUA
NASA SUDUNG iT
MA HON HAU HET

CAC PIEN THOAI
DI DONG NGAY NAY
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Tri tué nhan tao

Tri tué nhan tao (Al) 1a bat ki cong nghé nao cho phép
méay tinh lam nhing viéc ma con ngudi coi 1a théng
minh, chdng han nhu nhan dang cac hinh miu va giai
quyét cac van dé. Mot muc tiéu ctia cong nghé tri tué
nhan tao 14 dé cac may tinh c6 kha nang ty “nghi” - tyt
guyét dinh va phan tng tridc cac tinh hudng.

Hoc may T# b thin kinh nhin tao

e limjt phiin cia chuong Théng tin diu ra

TiINH NANG
NHAMN DANG GIONG
NOI HOAT PONG
NHU THE NAO?

Mét may tinh cé thé nhan
dang dugc cac don vj cau
thanh giong noi, dugc goi la
cac am vij, va luan ra cac tir
ma no da nghe.

P¥ co thé dua ra duoc quyét dinh thong minh trinh méy tinh Hinipe ey i b bl
trong cac tinh hudng phae tap, médt may tinh can | I::».hﬁ dliu vao ela
I l&p tikp theo

ot kha nang hoc, thich nghi va nhan dang cac =
hinh mau. Qua trinh hoc may nay thudng dat o
duoc nhd s dung mang ludi than kinh nhan tao

- cac chuong trinh mé phdng cach thuctébaondo ............ . —)
(t& bao than kinh) hoat dong. Mot mang ludi cac

day thin kinh nhan tao, dugc s3p xép theo l6p. oo "~
thé xu Iy lugng lon théng tin ngay lap tic va hoc o .
cach thuc thi cac nhigm vu chang han nhu nhan “ .
dang khuen mat, cha viét, giong noi, va cac xu PAU VRO TE BAO DAURA
hudng tréen mang truyén théng xa hoi hay trong THiH KINH Lép dl;lfrng
thuong mai. . NHANTAO  bomen
it Lép nhin théng tin ]
jeyshrbdn i vao duae o . Mhadoed
dgng h"é‘h "_‘E"" fEn 1l cde 18 bao 4 ' :
& dang didm dnh thin kinh nhin tao|
héa |

TIN BAU VAO ~CAC LOP AN SR~ -
Mang ludi than kinh nhan tao Lop nhan théng tin ddu  Cac lép an Lép théng tin ddu ra
Cacté baothinkinhclangudi  vao Théngtindauraclamdbité  Cacthong tin da qua iy

taorathéngtindadurady@ trén  Ldp dau tién nhan thdng bao than kinh trong 16p nhén  cda cac t& bao than kinh
cacthong tinnhan dugc ticae tin dau vao. Trong vidy nay, thong tin dau vao cong 1a trong cac Iop 4n dugc truydn
gidc quan va torcac té bdothan  mdité bdothankinhnhan  mét s6, gia tri cla nd phy tdi té bao than kinh trong
kinh khac - nhung theo théd gian, mot 56 dai digén cho 30 sang  thudcvao gidtriclathdéng  1dp thang tin d3ura, Trong
ching cé thé thay ddi cach thie  cla mot diémanhdonlé bt tin d3u vao nhan vai mt mang ludi ndyy, b 10 88 bao
dép (mg, tiy vao thdng tinnhan  hinh anh cla mot ky tyviét  "trong s67. Trong sé thay d&i  than kinh dau ra - méi l:e'
duge. Mang ludi thankinhnhan  tay da dugcsé hda. Chihai  khimang than kinh ndy hoc  bao nhan mot s6 tuong Ung
tao hoat d¢ng theo cachtuong  té bao than kinh dau vao tap. S6do sé truyen tiép téi (O dén 9. Mang ludi than
tu, va gifing nhu mang ludi than  dugc mod ta & day, nhung cac té bao than kinh khac kinh cho két qua "doan” ky
kinh that s, ching dugc sap x8p  mot he thdng that can trong mdt vai lop, mdiléplai  ty tuong (mg vdi t€ bao than
theo cac lap. nhi&u hon thé. €6 mot “trong s6° rieng. kinh c& "trgng s&" cao nhat.




yevkindlevietnam.com

e O 171

St srreesssn e R R R R RN R N AR E L EE R LR PR R R E R LR

Miy tinh cung elp
danh mye tir déng
tit cd cde nude di

‘ KY THU MAY TINH
My tinh xem xét mei nude di khi df

Ngudi danh vai may

B& nao con ngudi chi cé thé nhin ra trudc
mot vai nude di, trong khi cam xic va
"giac quan thir sau” cb thé gidp lch hosc
dai khi can trd ngudi choi. Mot may tinh
nhin ra ta3t ¢4 cac nude di kha di, sau G
chon I8y moat nude di cd vé hia hen nhat.
M6 6 thé nhin trudc rét nhigu nude di cho

mai tinh hudng. K¥ THU CON NGUOI
Choi tro choi = L
Cac may tinh vai tri tué nhan tao cé theé choi cac trd UNG D‘U NG El:l A T'E[ TUﬁHHAHT&B*I

choi von can tdi trl thong minh con ngudi - gom ca cac
tro choi phiic tap nhu ca vua. Cac may tinh choi cé vua
manh tham chi con danh bai nhing ky thua con ngudi
gidi nhat the giol. Tuy nhién, mot may tinh choi co chi
6 the hoat dong dua trén cac luadt cha tro choi; néu bat
kv didu g1 nAm ngodi cac luat 4y nay sinh, may tinh !

khong thé dap lai. Hiu hét cac may tinh danh co tuan ;ﬂgg”'faf::zﬁ;i”g; an bénh

theo ciac chuong trinh gitp ching dua ra nhang nudc Buoe cung cip cac triéu ching ciia bénh nhan, mét

di t&t nhat bAng cach phan tich toan b cac nudc di kha hé thdng Al ot thé tirm kiém cac dir ligu y khoa dé goi ¥
di va cac he qua co kha nang xdy dén. Trong cach ket cac tinh trang bank

hap vl hoc may (xem trang bén), cac he thong tri tug iy B

: ; May tinh duge cung cap cac hinh Anh trcac camera
nhan tac cd thé cdi thi¢n k¥ nang cha chung qua cac W= gan tren xe, torra da, va cac ban db ky thuat s6 co thé
tran ddu. .

tur g 180 e an toan,
Loc cac thu dién turrac

nghe gan nhat ; _
Chuong trinh hge may tim kigm cac bai ma nhing
ngudi cé chung gu nhac da chon.

@ Chen tuyén dubmg tét nhat dé van chuyén buu kién

@ Ggi v cac bal nhac cho nguoi nghe dya trén lan

Két hop vai cac ban db duge 56 hda va cidc mau hinh
giao thang, hé thdng Al cd thé gidp tidt kigm tha gian

VAO NAM 1997, CHIEC MAY T s g i Py o td i dana cac
TiNH DEEP BLUE LAN DAU TIEN Hinh m&u va thich nghi véi nhimg xu huédng méi.

‘BANH Eﬂtl I{? TH ":.I ‘VCI ’B!C H THE ° :lggglﬂgﬂﬁamm ﬂEan tao nang cao kha nang nhan

dang vat thé trong cac hinh anh ki thuat 54, ngay ca
GIOI GARRY KASPAROV ki hinh &nh &6 khéng ré rang.
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DyUNGcy
KHOAN P

E/— Miii khoan

Mé han duge giin v
| ngudn cung khi 44t

Dt ligu tir camera o6 thé duoe sir dung
dé chi dfin cho tay méy va xde dinh vj tri

cue chng oy

Canh tay ré bét 6 truc
Mot trong nhimg loai thidt bj rd badt phad
bién va da dung nhat chinh |a cénh tay
rd bot, Haw hét cac loai canh tay rd bdt
c6 cac bd phan co thé xoay trén & tryc
riéng ré, cho phép ching cd dugc pham
vi dich chuyén cyc rédng.

Cac bd phan cong tac
Rat nhigu loai cong cy oo theé dugc l1&p vao
ban tay cda cénh tay rd bét, bd phan duge goi
chinh xac hon 13 b¢ phan céng tac (bd phan
tac dong cudi). B phancong tacphé biénla TRUCSE
migt tay kep cd thé kep gdp, dich chuyén va

tha roi cac do vat nhd,

Coché
hoat déng ctia r6 bot

R6 b6t chinh 1a mot b may duge may tinh didu khién
c6 thé lam duge nhiéu nhiém v ma cdn téi rat it hoac
khong cdn téi sit can thiép clia con ngudi. Ro bét duge
st dung trong cac nha may va kho hang héa, trong gido
duc, quan sui, trong cac gia dinh va co khi chi dé giai tri,

Cach rd bét clt dong

Cac bd phan cua ro bot cho phép

Tay gﬂp &
bg phin
chng the

né cd dong va thao tac vai cac vat RO BOT
thé duoc goi la bo dian dong (truyén Bl EH%H?UF:"I.EIEI
déng). May tinh diéu khién ro bt PIEU KHIEN KHONG?

guti di cac dong dien chinh xac didu 3 M1 b phiin cia |

khién bo truyén dong hoat dong. Co, cac tay tin tac co thé viét cdnh tay miy

bang mot loai mo ta dien dude goi didu khiénro bot. Pambao | it dim

la mo to buoc (xem trang ben). Loai suran toan va an ninh cho ré phin teute dé

nhé - khign cac phan eia ro bét co quan trong khi cac ré bt TRUC 1 7] s
thé dich chuyén vao dung vi tri ta dang ngay cang dugec .. . . e :
rmong mudn, Mot vai loai ro bdt cang strdung phé bién. ehién truagln 1

oo the di chuyén, nho vao banh xe, k Ei}l:. t:‘ 211 :Eﬂ'g:m“
banh xich, hoac tham chi la chan. / ¥
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Cip truyén ning
Iuomig téd mé tor
va cae thidt bj
kkhdc, va mang

N théng tin diu

A vho tir cidm
& bié’nn-c'r
B\ Lsi miy

1:. ‘-ltlr]'lh
. -

===

Cao ché hoat dong cia rd bét

(A ERE RS SRR ER LR REEELLEEELERE.:

CONG NGHE VI TINH

172 /173

(RN E RN EREEE R EREEERREE R LR

Dang cam bién ap
lye don gian nhat
dugc st dung trong
cac rd bdt chinh la
mat tdm dém x6p
cd thé dan dién, bj

kep gitra hai dia kim
loai. Cac dia kim loai
k&t ndi voi ngudn
cdp nang lugng.
Tam dém x&p cang
bi nén chat, dong
dién chay gqua no
IL'.::Esng nhigu.

£on4d

TP hagamn®®

Mb to bude

Mo to buoe duoc tao thanh ti mot phan ndi xcay (rotor) va phdn ngoal
tinh (stator). Rotor 14 mot nam cham vinh clu va stator duge lam tir cac
b¢ nam cham dién. Stator co it rang hon rotor. Kich hoat mot bo cac nam
cham dign sé tao ra ta tinh cho cac rang cia stator vai hai cuc Bac va
Mam (cac cuic ti). Hap dan ta tinh s2 dua mot bo rang thang hang voi cac
cuc déi dien, trong khi cac cuc ciing ddu sé ddy lech nhau di. Bang cich
kich hoat cac bo nam cham dien khac nhau, mdi 1an stator co the lam
quay rotor theo ting budc nho.

Stator Khi cde
durere Jamm tir nam chim dign
bén ciip nam diroe kich hngt.rcd.-:
chim di§n, ¢é ; ring 56 duge kéc
cfie eue hutmg Stator ¢d it riing hom xomy trin thee timg
viio trong rotor, vi vy 28 chi bisée nha

ed mét vai ring siip
thdng hang vive mét

bén trong stator, stator dugc lam
tir cac narm cham dién tinh ghép
theo cap. Trén ca rotor va stator
diu ot cac rang.

Céc réng L g :
khéng théd didm nhilt dinh
thing
haag Mt cha
rotor la N
mét cye tiy, B
holic 1& eye
Biic hode I
ere Nam
Mo to tat Mé to dugc kich hoat
Mot ma to dign tir xoay ndm Khi ta kich hoat cadc nam cham dién, td

tinh sé lam rotor xoay qua déy lai theo timg
quang nhd dé khién cac rang khac sdp hang,
Mdbi cap nam cham dign s& [an lugt dugc
kich hoat, lam chuyén déng rotor.
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R6 b6t c6 thé lam gi? semess,

A s
Iy TLF

M@t vai loai ré b6t hoan toan tu dong, hoat thong qua tin hiéu
doéng ma khoéng cin con ngudi diéu khién va g?ngﬂ:—tri:étllgﬁﬂ

tu quyét dinh dya trén théng tin ching nhan ahiém vu ma khong
dugc tiX cic cam bién. Tuy nhién, hdu hét cac »

loai ré bét chi thuéc dang ban tir dong. Tin higu c6 thé mét
tir 4 dén 24 phiit dé
truyén t&i Sao Héa
Cac ré bét ban ty dong

Ro bt ban tu dong phai duoe didu khién,
thong thuong qua mot bo digu khién
tl xa. Tuy vay, rd bdt van can tai mot

Camera hda hoc
phiin tich ede chilt

may tinh cai dat sin dé co thé hean héa hee ciia cdc
. d
thanh cac nhiém vu mot cach dﬁmﬁ:“f
chinh xic - va rat nhidu cac ro
bdt ban tu dong cing co thé tu Song vé tuyén tin s8
dua ra mot 58 quyét dinh dua e ﬁ:‘:‘ﬁlﬁfﬁm
trén théng tin nhan duge v Trai dit
tir cac cadm bién. Céc edm bidn ms
truimg do hedmg
Tia laser ];:Eh -ng:yh td, nhu :
ngoqi od t 5 gid A : =
et e the d4 gid Ciic bé phit hién ’% Eﬂchﬁ mdy ri-hit nhift
miu vt trén b Ptﬁﬂg ’E" chayis &8 dign tpir q:E 'II'].I!L]'.'I.“I’ #:;ﬂh rd
s BO PHAT HIEN. BN | nouvin thpluto
| il
Cinh tay mdy &
dai2m

il Céc miu vit cé
th‘du‘qn:nung

B hoan thim

™ =
' dbbée tdch
néng bén trong
: i T
phiin tich khi

phit xp

XE TU HANH KHAM PHA

SAO HOA PUOC THIET KE PE HOAN
THANH
NHUNG NO DA HOAT DONG SUOT



yeukindlevietnam.com
“rossctenmer 174 /175

[ EEE R EEREE R REE R EERER R L RS R REERERERREEREERERREE R BER B B 1R L (IER R R R R LR

Céc cim bién da )
dang gitip rd bét Cam nhén va nhin \ Ap e |
difin gidi cde sir May tinh tich hop san cla ré '
kién xiy ra xung bét cd kha nang phan (g
quanh né vdi thang tin nhan dugc tir
cac camera, laser, va cic
cam bién khac.

Céc chi
thiy lye ”
gidp rd bt ‘on quay
di chuyén | }'laart'hl.ly-?n.
dE dang hé trg gitr —
thiing biing

R& bé&t théng minh cé
hinh dang con ngudi

Mot rd bét ob hinh da
con ngudi o thé dibd én
dinh ma khdng bj té nga, P&
nhd nhan théng tin tr cac

' cam bién va cac Eia téc |

o k& (eemn tr. 207) phét hign
chuyén dong. Né cong

@ Ciic cdm bifn hdng ngogi
phat hién vit thé & gn
~ CACDANGRO BOT
O t& tu 14 :
chay mét chueng trinh ) St dung cac camera, nhigu carm

nhan dang giong ndi dé bign khac, va b dinh hudng vé

giao ti€p nhiang cau don B tinh
. glan vdi con ngudi. & E & Ré bt hat byi

CHI

Dt liéu quang hoe 7
thu tir cde camera=

Lam sach san rdi quay trér lai vi
tri sac dién

R& bét trong nha may

Trong céc madi trudmg of thé tinh

trudc cac tinh hudng, rd bdt ob thé

rnatmm}dmrrgchniﬁtm
RO bét ciu n

Tu déng

f -Imrétkhﬂdnaninm vivaymg:tmb&-j
‘  hodn toan tit dong cAn phai co tri thong -~ B9 b it

RA bé ing |
csthithee| | minhnhantaohetsuctinhvivaduge oz vinh
:dtv&rlcﬁ - ﬂangb;sﬁnmatmvunhmcmanh No lhgng m;gh

viit thé ) itp ré bt cd

- - fcungcﬁnmdﬁthﬁnghn&mihaptﬂﬁc ﬁh,ﬁ‘w 3
“‘;‘E“*‘dﬂ; cim bién dé co thé duara cAc QUYELAIRR | 1o thotns

dung e ‘hap }?véuit;hhénh KII. S théd gian dii
: | mi khing
clin sy can

Dok phéu ugt digu
thigp cha con
ngudd
Céam bifn ll._n:
xodn do sire Nhing ngudi ludn phai mang vac

tﬁn?:::nkhli nang, chang han nhu cong nhan
nha may, cé thé sir dung

Cir déng ctia chi mét khung xuong tro luc
duregre tinh todn héh tro, 26 1a mot bd do
dé ldy théng tin mac b sat woi cac bo
vi dia hinh ri truygn dong rd bét,
dleu chinh 42 di chang han nhue mo
/ chuyén tuemg tmyg to va cac pit téng déy
e . thay lyc, dé tang cudng
4 luc clia canh tay va doi
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Theo ddu chuyén déng clia mat Camera theo diu
Mét vai loai kinh thiye t& 3o phét hign '“‘J}“i‘!".&?“‘g[ ':“';.’“5‘
chuyén dong clUa mat bang cach 8B T A1 SR TN
chidu cac tia sang htyng ngoai ngogi phan xa lai

nhin thay duge vao hai mat. Pén LED phét ra —0)
Guong bén trong kinh 5&  dnh sing hiing ngeqi
hudng anh séng hiing b P
ngoai téi mot cdm bidn E
¢t thé lan theo cac ad
chuyén ddng cla P i
t. MAT ; N -
Thifu kinh ghip .
mit tép trung
vaeo hinh énh trén Guromg
man hinh "nnf_-rtg" E“I:;I.E
Anh sdng nhin PI.-"W' ]:El anh
thdy truyén sang hang,
qua kinh hing ngo
pugeed
XOAY PAU
| Biin difu khién cdm =
img cham od bé didu e
chinh khodng céch 7
PAO VONG
BAO VONG TRUGC SAU

TRAI

Theo dau cir ddng cla diu

Bén trong mét mi thuye t4 o 1a maét thist b goi la
gia téc ke (xem tr. 207) cb tac dung phét hidn céc
cir dong cla dau. May tinh s& didu chinh tAm nhin
clua thé gidi o mot cach tuong (ng, vi vay ngudi
ding cé thé nhin khdp xung quanh trong thé gidi do.

Thuc té ao

B§ nao con ngudi tri nhan thé gidi xung

quanh nhﬂr!han dugc théng tin tif cac giac
cach cho cac gidc quan ctia chung ta tiép

DPONG MOI HUONG BUOC. nhan cinh vat va am thanh do may tinh tao
ra, théng qua moét bd thiét bi deo thuc t€ do,

NGUOI DUNG MAY (
ctia chung ta c6 thé tri nhan cac thé

THUC TE A CO THE p1I 22140 ] ¢
BO THOAI MAI TRONG 5101 kKhong thutc sit ton tai - cac the gioi do.

CAC THE GIOI AO
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CONG NGHE VI TINH

Thuc té o ]—76 )f ]-77

e

Cac khung canh ta cd thé kham pha trong kinh thyce té do déu
Mgt cong nghé cé lien quan gan gai | dugce Iuu tra trong mot may tinh. Hau het cac the gioi ao dugc tao
vOi cong nghé thyc t€ ao 1a thuc |  ra nho sit dung cong nghe tao anh vi tinh (CGI) két hop véi phin
tal tang cuong. Thudng duoc sUl  mam mo hinh khong gian ba chifu tac ra cac ban mé ta ky thuat
g:gﬁ :1? ﬁﬁng'ig ,: hﬂf;.] rraﬁr:.]g ?}.']gh s vé cac vat thé va b& mat do. Khung canh tén tai nhu mot khai
chuong 3,:1 Ak thue E?_'i ta Eg gua?ng t:-g c4u, vol nguoi xem O trung tam va cac vat thé o khap mei phia
sung cac vat thé o vao khung anh | bao quanh. Kinh thuc t€ do chi hién thi mot phdn cia trudng cdu

sdng déng nhin tlr camera cda thist
bi. Theo cach nay. cac vat thé do
xudt hién trong thé gidi thiue. Cong

tin v& cac tda nhd hodc phuong tign
trong thé gidi thuc.

M

ma ngudi dang dang quan sat.

Khong gian thyc

Vi tri khéing gian thyc cd thé 1a & bat ky

dau - trong phdng, trén mot canh dbng,

hay trén mat bai bién, Kinh thyc t& o sé

) chan hét moi canh vat, va thudng 1a ca
am thanh, cta thé gidi thyre.

Tam nhin
haa nhip

di chuyién [
an boEm

nghé nay cd thé rét hiu dung trong gbm ci -
cac trd choi phiéu luu mao hiém, dﬂ%ﬂ_ (9]
hoac trong viéc trinh chigu thang kﬂqu: -

Tam nhin hoa nhap
Céac man hinh bén trong kinh thyc té ao
g6 chidu mot khung canh cla thé gidi
&0, va tai nghe am thanh ndi sé phat ra
am thanh 2o, dé ngudi ding cam thay
nhu thé minh dang thye sy d dé,

Cham va cam nhan

K&t ndi voi
Mot vai he théing thue té o gém ca gang tay migt miy tinh LIEU TOI CO CAM
3 i : : céng ngh#é Bang
giup nguoi dung tuong tac vai mot s6 vat the thuctédo . tenmisio  J THAY CHOANG VANG
xudt hién er.*l_g th giol do. Nhang gang tay KHI PEO KiNH THUC TE
nay s¢ phat hién cit dong cua ban tay / AO KHONG?

thue, va may tinh s2 hign thi ban
tay do trong thé gioi do. O d4u cac
ngon tay la cac thiét bi goi la bo
truyén dong, sinh ra cac cam
nhan ma b nao cla ngudi dang
s& nhan bist 1a ap lue, cho
nén ho co thé “‘cdm nhan”
va tuong tac vdi cac vat
the do.

Co. Kinh thyc té do cé thé sinh
ra cac triéu chimg cla ching
say do chuyén ddng, ngay ca

khi co thé ban khéng clrdéng,

' bdl vi bd ndo xir Iy théng tin /
v chuyén déng cua ban
trong thé giai do.

'E.@ tn|:,.-"q'in nii:“mﬁ rung tao o ahe
~ phan hdi Iue

/ Gang tay thuc té€ do

MNhimg gang tay nay cho phép
ngudi ding cam nhan cac thudc
tinh wvat Iy cda vat thé trong thé
gidi 8o, nhu can nang va hinh
dang. Cam bign theo dau clr SHng
gan trong cac ngdn tay gidp tay
cla ngudi dong duge the hign
chudn xac trong the gidi do.
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Tin hiéu vo tuvé’n % GhMION e

&8 hat mang dig
Cac séng vo tuyén duge stt dung dé€ giti va nhan
thong tin qua cac khoang cach xama khongecindung ©
t6i day din hoic day c4p. Ching ta phiicAn téiséng .2 TANGION

(i

DIEN

vo tuyéen dé truyén phat séng phat thanh-truyén & 'HOA

hinh, vién thong, dinh hudng qua ve tinh va sit dung

cac mang may tinh. Ciic séng thng didn ly do cde
fing ten v tuyén truyén ra

G tin higu

Séng vo tuyén co thé chiua thong tin dang am thanh, van bén, Khiic xa trong téng dién ly (ion)
hinh anh, va da ligu vi tri. Thong tin nay sé duge ma hoa thanh  Khi mét séng tang cao dugc truyn vao trong
cac song bang cach hieu chinh cae dac tinh khac nhau ctia song,  12ng dign ly, lop tich dién cda bau khi quyén '
chang han nhu tdn s8 hoac bién do séng (xem trang bén), Bé Trai dat, nd bj bé cong (hay khic xa). Mic 46
% g orin il # khic xa chiu anh hudng bdi géc truyen tai cla
gui thang tin gida cac dia diém, mot may phat séng phat ra tin s&ng, tan s& s6ng, va mat db cac hat tich dién
higéu vo tuyén thong qua mdt ang ten va tin hitu s truyén qua hién hou trong cac lép cia tang dien ly.
khong khi cho dén khi toi duoe may thu song, cang st dung

ang ten dé bat séng,

TEHG BlEH LY HEu hét séng truyén di xa, hay
ede adng dii (xem trang bin)
Sdng w6 tuyin nlim trong | trong vifn théng lh sdng mit 44t
dai thn &8 vt cao (VHF) S
truyén di dudi dang séng SONG HJE.T BET
mat dat
sg:g'm buy@n tan s6 thap co

thé truyen theo b& rnat cong cua

t, & phia tren dudin
I:g: ﬁhﬂr dp chiing c6 thé truy@n

di dum: xa hang nghin kilomet.
. cor TI-II]"BthHE

|
|
|
I'

f"'z Lién két

phong thu-may phat
Mot bd lien két phiong thu-may N
phéat (STL) nhén séng am ta phing
thu va chuyén tigp nd téi mot ang
ten phat séng. Viéc nay thyc hién
théng qua dudng truydn khdng day
hoac cac sgi quang hoc.

LN T 1 Truyén phat song
Sy - vo tuyén

Mot ngudi nGi vao mic va sdéng

&m lam rung mang rung bén

trong mic. Mic bién ddi cac rung

daong nay thanh mot déng dién.

Mie chuyén 48 { STL théng thuémg két néi véi ing
i Amningthinh  + « —-l% ten phdt séng st dyng ede tin hidu vi
| difn niing (xem i sdng, cé thé duge truyién & theo cde

— = s
. S —

£ | , tr. 138) , déi sdng hep ~
'.I'-_ i T &R ew j

ailllll » ., . ===
BO LIEN KET
ONG THU-MAY PHAT
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Q'uahj]'lh m‘E,Il hién .............................................................. E;é ':E;:'El-.l;!:*-b-i-aﬂl-‘- ﬁ

f =)
Thong tin duoe ma hoa thanh mot sdng vo d3) ela sdng duge [ o)

tuyén thong qua qua trinh didu bién: két hop
mot song ddu vao voi mot song co6 tan so don
nhat duge goi 1a song mang. Trong truyén A
phat song phat thanh AM, bien do song duge 67 ransh) +
bigén ddi ([didu bign bien d4), va trong song FM

thi

Biéi voi song ky thuat s6, o nhiéu cach dé ket
hop song ddu vao va séng mang (xem tr, 182),

Song AM va song FM

Cac stng AM va FM cé hinh dang : 4 |
va tinh chét rat khac nhau. Bang tan ;

stn

luong am thanh lai tét hon va it bi tap

DIEU BIEN BIEN BO (AM) i chick ©

tin s6 song bi thay ddi (digu bién tan sd).
SONG DAU VAO SONG MANG

g FM nhd hon AM, nhung chét

FFGU by~ hiov), DIEU BIEN TAN SO (FM) S i i g
duoe bién déi
Céc séng thng didn ly o4 thé
TIA SET TAO RA E%}fﬂmwftﬁl
3 x 14}
CAC SONG VO ,::;, ‘ e s SONG DAI
TUYEN TAN s6 %n-%@;w""ﬂm 00 Ay [ ;‘: 5"”:‘5 ::?.,- h
Hep, Ngp 1o 1 ¥ ng cém in
RAT THAP PUOC wﬁ”&ﬁ? I bl nghia chinh xac, song dai
GOI LA SONG tuygy Bng ¢ Wng gXong,, thuéng dugc dung chi cac
; Cach o) Ny, 20 k7, Tién ¢ :
HUYT S A‘ﬂ Clre €6 the %yé_; song co budc song lon
g t"'l{ygh hon 1.000 m, thuéng dugc
T_T‘%ﬁ%_ S & truyen phat bdi cac séng
e mat dat.
A TRy
Tin hiéu truyén di
' Dongdiéntrundi 8 Nurdnihonh
. g':a:tggﬁgﬁ ﬁﬁgﬁgﬂ?{gﬁu? Dong dién truyan qua hé théng
r&t nhanh. Digu nay sinh ra dién loa F"'ra': thanh, khién cho non loa
trudng va tir truding bién thien rungien, Lo 56 phat ra sang am, 1t
;%J; quanh Ang ten, phat xa séng dién ti., tao lai am giong cUa ngudi ndl.
R A thu 56
Sigrasunt (-
tée d&
}.)) dnh sdng
TIN HIEU
vO TUYEN
Cére electron
;'uns; déng té
it t
;‘ﬂaIZEESHnE“ DAI AM/FM

kim loai
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mmmewe 5\ /) /|1 /)
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phat ra tlr 3ng ten phat séng cla tram phat séng vd tuyén lan
AVLAYWITAVAVALYL
o\ UU/U\U YV V

truy®n qua khong khi. Cac séng nay sinh ra mat luc tac dong
SONG NGAN (AM) I] k¥ THUAT s&

vao cac electron trong kim loai khign ching chuyén dong téi lui
rdt nhanh nén tao ra mdt dﬁng digén xoay chigu. Ddéng dién nay

duge din thang vao bd thu cla dai.
SONG TRUNG (AM)

iT&ﬁHG

RAUB

Tin higu v& tuyén truyén SONG DAI (AM)

qua dng ten kim loai
wh khifn ede alectran

e _ chuyén déng tao ra mét
Dai

Dai 1a mot thiét b chan thu séng vo tuyén va
chuyén ching thanh mét dang httu dung. Cac
dai phat thanh thu nhan cac chuong trinh

am thanh dugc truyén di tit cac tram phat vo

tuyén va phat lai chung qua loa,
Co ché hoat dong ciia dai

Bai nhan song vo tuyén thong qua mdt ang ten, ang ten
nay sé bién ddi chung thanh cac dong dién xoay chidu nha.
MNhing dong dien nay duge truyén tdi mot bo thu dé locra
céc tdn s6 khang mong mudn va khuéch dai tin higu, Cac
tin hieu sau do duoc gidi didu (hay gidi ma): tin hieu mang
théng tin hitu dung duge trich xudt ti song mang ket hop
voi no dé truyén phat (xem tr, 180-181). Cudi cing, chuong ‘i?
trinh phat thanh ban dau duoe phat lai qua loa. Clc may g
thu séng vo tuysn rat don gian (mdy thu tin s6 vo tuyen .5
durge didu hudng) chi thue higén nhing budc nay, nhung 33
hau hét cac loai dai déu c6 them chuc nang xu Iy bé sung. %
%

4. NGUYEN NHAN GAY RA NHIEU

~A~ TRANG LA SU KHUECH PAI TiN

A HIEU DIEN NGAU NHIEN GIUA
CAC TAN SO TRUYEN PHAT
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............................................................................

song vo tuyén kv thuat s6

Truyén phat am thanh k¢ thuat s6 (DAB) la truyén phat song vo O TUYEN

tuyén st dung tin hiéu ky thuat s6. Cac phat thanh vién rdt ua thich Kinh vién vong vé tuyén 12 mot
loai hinh nay vi no cho phép ho co thé tan dung phd séng vo tuyén dang may thu song vo tuyén
hiéu qua hon so vdi truyén song vo tuyén analog. Tin hiéu analog duoc thiét ké dé chan thu cac

: . tuveEn bt ca E thé
ban d4u duoe chuyén déi sang mot dang ky thuat s6 trude khi duoe g ém;ha; Sl

nén sang cac dinh dang nhu MP2 va truyén phat thong qua phuong ngdi sao, tinh van va cac thién

: ha. Kinh vién vong vo tuyén can
phap diéu bi€r ky thuat s4. :E!hiﬁu Ein hfﬁ[ nnlzlﬁ téi cac angte:?m:gtﬁn va %E:ha}é dé
e chiat thu tin hiéu phat ra qua khoan
Bigu blén ky thuat s6 nguyén chufi cdc khe cach I'thig.l ngm anhc;ang. .
Sau khi tin hiéu analog dugc i thammﬁ
chuyén sang tin hidu ki thuat s,
nhimg sy thay d&i trong tan s&,
bigén dd séng va pha duge bidu
dién dudi dang cac chir sé nhj
phan. Mhimg tin higu nay dugc
kit hop w&i céc sdng mang
analog (xem tr, 181) tao thanh
mét tin higu analog d& phat di.

Tin hidu ki thuit s8 gbm
mét diy cic 58 nhi phiin,
méi $8 dai dién cho m{t khe
théd gian glin ké

000

¥’ THUONG MAIDPAU %
' TIEN LA TRAM NAO? )

KDKA o Pittsburgh, My,
phat séng chuong trinh dau
. tién vao ngay mong 2 thang
L Mudi mét nam 1920, tuéng
A thuat lai chién thang clia 4
L Warren G. Harding trong 4
cudc bau cur E
tong thénag.
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Pién thoai i

Mgoai trir sy phat tridn cda
ban phim, cdu tao can ban cla
dien thoal khang cé sy thay ddi
Bién thoai gitip ching ta dam thoai khi & cach nhau qua xa
dé nghe thdy nhau trnyc ti€p. Chiing bién déi s6ng 4m thanh
cac tin higu cé thé duge truyén di nhanh chéng téi mot

nhidu ké tir lde duoe phat minh.
MNd van gbm mot loa, mic, va
chiéc dien thoai khac, noi 18 néi ducce tai tao.

mae chuyén mach, va mot dau
cam tir tuding két ndi dién thoai
v@i mang dién thoai.

Cd ché& hoat dong cuia
dién thoai

Mot ngudi bat ddu mot cudce goi
bang cach nhdc dng nghe cla
minh va quay 58 dién thoai clla
ngudi nghe. Nhic may dang dé
chudng lén s& két nadi hai ngusi
voi nhau. Tiéng cha ngudi noi
sé truyén qua mang dién thoai
dudi dang tin hiéu dién, quang,
hodc vo tuyén, truoe khi duoe
tai tac & dien thoai ngudi nghe.
Cac dien thoai co chira ca bo
phat va thu tin hieu, cho pheép
lien lac hai chidu,

NHUNG TU NAO
LA TU DAU TIEN DUOC
TRUYEN Bl QUA

PIEN THOAI?

L&i nha sang ché ra dién thoai

Alexander Graham Bell vai
phu ta cua minh vao ngay

10/3/1876, "Nay Watson, t&i |

" day - t6i mudn thay anh”.

Truyén am thanh

CHUONG BAO
Cudn kép ngdin giong clia ngudi AR
ndi dai tré lai vae may thu e :-I:III'I
?l . Két ndi toi mot bd chuyén déi e
S Mot bd chuyén ddi dugc goi 1a . '
méc chuyén mach két ndi va ngat két 2 = 3 897
ndi dign thoai khdi mang dign thoai. " 2 Hz
MNhdc ong nghe len dé thyc hién cudc 220
goi sé khdi dong mot can gat, tao nén 5=6 " Hz
mot két ndi dién gida dng nghe va [ [
téng dai dia phuong. g - g .82
- H
‘9 Quaysé . . 9:1
S5 BAm mot chir sé trén ban phim s6 0S¥ He

tao nén mot am thanh dac trung cdu
thanh tlr hai tan sé dbng théi, mat cao
va mot thip, Chang han, phim s& 7 tac
ra mét tin hiéw duge cdu thanh tir hai
amcd tan sd 852 va 1.209 Hz, Chudi
trinh ty s& ddc dao rigng bigt ndy trong
mot s6 diégn thoai bao cho téng dai
briﬁt r;ﬁn chuyén tiép cudc goi t&i dia

Cril NS,

1.209 1.336 1.447
Hz Hz Hz

BAN PHIM BAM

Ba phuong phap truyén phat

Hau hét thang tin trong mang ludi dign
thoai chuyén mach céng cong dugc truydn
di dudi dang cac tin higu dién, quang hodc
vid tuyén. Nhimg tin higu nay di chuyén
nhanh hon t&c dd am thanh rat nhigu,

1 Bat tin higu )
Mét mic bén trong dng ndi higu d& bi lai
bién d44i séng am thanh tin higu nhimg hao hyt tlll';nung tru:.r?::
dign cd cing tan s8. Tin higu nay
truy&n gua mang dién thoai bang a' ojejo s e g
ba céch khéac nha

cOT ANG TEN

N

. | Mi héa théng tin
thianh cée xung
dnh sing

Bam thoai qua dién thoai nghe hét sic ty nhién khi cac tin higu
truyén di nhanh chong voi do tré cuc nhd. Song am duoe chuyén
déi thanh cac tin higu dién hoac dién ti dé truyén di réi duoc bign
ddi thanh am thanh & dich dén. Viec nay khién cho viéc truyén phat
di#n ra nhanh dén mc ta cdm thady am thanh dén toc thoi, ngay ca

trong nhong cudc goi duding dai.
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DAU CAM AM TUONG _ —

wﬂ; - S gl --'—E

_J_ Kétnditéimang MANG DIEN THOAI CHUYEN MACH CONG CONG |
dién thoai -

Giri tin hiéu am thanh

Laa khudch dai tdi tac |.-::1 néi " Tin hiéu truy2n di nhanh chéng ’5& e
duaoe truytn & ;;“ﬁ“‘-‘ Bngnghe  gua mét két ndi tam thoi hinh thag S &
T trong mét mang vién thong toan cau X
'EG Eﬂ.r dugc goi |d mang dién thoai chuyén Z

mach cong cdng (PSTH). Tin higu

truyen qua lai gida dién thoai cia ngudi
néi va cda ngudi nghe cd thé thdng qua
cac cap quang, dudng day, chao vé tinh
va cac thap truygn phat tin higu.

“AHOY” LA LOI CHAO GOI Y TREN
PIEN THOAI DO BELL DE XUAT,

NHUNG DA Bl THAY THE BOI LOI
CHAO DO THOMAS EDISON GOl Y,

“XIN CHAO”
DAY CAP DIEN {HUEC! Chira cde transistor ting
Fffffffffffffffffffff’ff!fffffffff —‘55—""-*":""-. :m;it&'%h‘é“*m
Day cap dién o é
2 Trnahlgu di Ea: Egi mic gé.!uc!é kh#éch daflm;a lq::ruyyin g;’:r::f:g :r]::iél:f;ﬂiét 5
di qua cac day cap dign. Bay |a phuong phap truyén 3 hat :
tir cham hon truy2n phat vé tuyén, x qua khing khiva

durge Eng ten thu lai

TRUYEN PHAT SONG VO TUYEN ANG TEN

2 Truyén phat vé tuyén
Tin higu duge digu bign sir .
dyng mot séng mang cb tan sé cBP QU-"-ING
vé tuyén (xemn tr. 180-181), séng

do may tao dao d¢ng tac ra. Tin Lubng

higu sau d6 dugce truyén phat %‘E‘ ihﬂm shn bﬁt 3 ':‘A n hll'nétua?g} .
khéng day t mot ang ten dudi e tmhi“ y tir ‘than c
dang séng vo tuyén. dytinh  panh sgi Tin hiéu truygn dén dich

va gua may thu cla mot
dién thoai. May thu giai
digu bién tin hiéuw, trich

% : s

5 Soi quang _ . xudt ra théng tin hin
Tin hidu dugc két hop vai Vé nhim bén ngoai Bf'.l PH.ET HIEH fch tir dd va tal tao am
anh sang sinh ra tirmot Lép boe gifttin EHH SANG thanh.

ludng laser va truydn di trong hiéu énh sdng bén

cdc cap quang. trong 15i
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‘Mang vién théng

Mang vién thong Ia cac he théng cho phép trao d6i thong tin,
bao gém ca Iuu lugng Internet, qua nhitng khodng cach xa
x01. Nhitng mang ludi nay dugc tao thanh ti nhing diém két
ndi chuyén tiép tin hieéu thong qua mot heé théng cacddy din, ¢ khoang cach xa xoi. Duéng
‘day cap, vé tinh, va nhiéu co sé ha tdng khéc t6i noi cdn dén. day cap dién bao xuyén Dai
=ik 5 Tay Duong dau tién dugc
Mang dién thoai hoan thién vao nam 1858.
Vao thud ban ddu ctia mang dien thoai, cac disn thoai
- phai ket ndi cd dinh voi nhau qua cac day dien thoai
déngusi goi va ngudi nghe co thé dam thoai, Hien
nay, ching ducc ket ndi thong qua Mang dién thoai
chuyén mach cong cong (PSTN). Trong sudt qua trinh
nghe gol, mot k&t ndi tam thoi duge thigt 1ap giga hai

dieén thoai thong qua he thang co sd ha tdng PSTH,
cho phép trac ddi thong tin am thanh téc 46 cao.

MANG VIEN THONG
DAU TIEN LA?

Mang dién bao la mang dau
tien giup con ngudi giao tiép

Mang ludi khdng 16 nay dugc tao thanh i cac mang
dién thoai dia phuong, qudc gia va khu vuc trén the
gioi, két néi vai cdc téng dai, cho phép hau het cac
dién thoai co thé lien lac voi nhau.

1 Bit d3u cudc goi tir

mét dién thoai di déng : :
Ngu®i goi bam phim s6 trén Tong dai diénthoai |
dién thoai va thyc hidén cudc Cac cudc goi két ndi
. Bign thoai bat dau truysn RETHE théng qua cac tram di dong &
g;éat:_sﬂng v tuyén chim NOI 59“'3 gan dugc truygn thang téi mot
théng tin va dich dén cia VO TUYEN téng dai di dong, noi c6 thé
e & EEEERR. oo e ooy
¥ mang Iudi dien thoai lon
o ——— Tram phit séng phit séng hon théng qua mét tén
— - khip m&t khu vye duoe dai chinh. o
goi la viing pht séng : :
by
| ____ CAPNGAM
DIENTHOAIDIDONG  TRAM PHAT SONG TONG DAI DIDONG @
L]

it

Déy cdp dién thoai
trén cao dén truyen

cude GOI BIEN THOAI CO BINH

Cudc goi di

Ngudi gei s& nhic dng nghe, tac nén
mdt két ndi dién vdi tdng dai dia phuong. Khi
naudi agi nhan s6 digén thoai, cac tin higu chi
ra dich cudc goi sé duoc truydn di doc theo
dudng day.

tin hidu

TONG DAI DIA PHUONG

Téng dai dja phuong

Tong dai dia phuong két ndi
cac dién thoai trong dia phuong
d6. Néu phat hién ra dich cudc
goi ndm & ngoal dia phuong,
cudc goi sé dugc chuyén tidp tdi
mgt tong dai chinh.

chip NGAM

R ] S

i

W Em

TONG DAI CHINH

T Tdéng dai chinh
Cac cudc goi di ddng
va cudc goi dudmg day cd dinh
ngoai ving duge chuyén qua mot
téng dai chinh, noi cé kha nang
chuyén hudng cudc goi qua nhimg
khoang cach xa hom rat nhisu,
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Vé tinh lién lac
Mat vé tinh nhan tin hidu vé tuyén

truy®n phat tlr tram mat dat va truyén
tigp ching nguoc trd lai Trai 38t tdmot
téng dai khac. Cac vé tinh khong dugc
sirdung thudmnag xuyén dé thue hién
cac cudc goi dién thc?ai vl tin higu

Tong dai qudc té
Mat tdng dai qudc té két ndi
cac mang dién thoai cda qubc gia =
véi phan con lai cda mang PSTHN, cho 8

phép lién lac xuyén bién gidi nhé sir o 1° Bl
dyng cac ma ving quic té.

R E - é

CAP NGAM DUGT BIEN TONG DAI QUOC TE

Céap virgt bign néi
1 mang dién thoai gilm
& a0 cde tram thu séng
' - mit d8t 6 thié bj chia
ciich béi dai duemg
ménh méng

— Thap chuyén tiép
e 2 cevmcoaummueins |
X Vad i i n ncac i
BRE -] e s L s INTERNET QUAY SO
i dai dién thoai cach xa nhau. P " £
Quay 56 Chay truy cap quay sd)
® Co 50 ha téng dién thoai : la mat dang truy cap Internet
Mat cudc goi di dong quic t& va cudc gol sy dung mang PSTH., MNgudi
5 o i ¢ dinh dudmg dai Eﬂ_ nhtfdung ehungmotS dong may tinh gli thong tin
. £ . hé théng co s& ha tang, gdm c& mét tong qua dubng day dién thoai tdi
= ' dai chinh: Tuy nhién, dé co thé goi tainhtng | Internet, théng gua nha cung
noi rat xa. tin higu to mot cudc goi qudc té cdp dich vy Internet. Qua trinh
cé thé can dugc truyBn phat qua cap ngam nay can tdi mot bod bién hoan
xuyén bién hodc, tuy higm khi duge ding, diéu (modem) d€ ma héa va gidi
caAc song va tuyén, trong khi nhiku cudc goi ma cac tin hidéu am thanh dén

THAP 6 dinh ducc thic hien chistrdung cac ddy | 1o duong day dién thoai. Hang
CH'{}Y]):.!N 'I'IﬁP cap dién va cap quang. triéu ngudi séng & nhing ving
« pre T IR - ¥a x6i héo lanh van cbén phy
Tﬂ:& E::i ‘f,:;ﬂﬁj&‘fé‘;j thude vao hinh thic Internet
| dién thoai bén duéng, tir quay 56 de lién lac,
ngéd nhé qua dudmg di |
dign thoal o dlnﬁ. j
CAP QUANG mm
TONG DAIDIA PHUONG TU DAU DAY DIEN THOAI
| Théng thutmg céc eip quang 4 Cuoc goi cd dinh dén
nglim (xem tr. 150-191) kit ndi Khi cudc goi dén duge dich, chudng
l téng dai chinh va téng dai dia dign thoai cla ngudi nghe sé& kéu, Khi
phucmg ngLdn o nhdc may, mat ket ndi ducc .

thigt [ap va cudc dam thoai co thé bat
clau Cxern tr. 184-1853.




Truyén hinh

Nhg c6 truyén hinh, moi ngudi c6 may thu hinh (ti vi)
déu c6 thé xem ndi dung video. Trude khi xuAt hién trén
man hinh cta ngudi xem, cidc chuong trinh truyén hinh
duge truyén phat nhd 4p dung ba loai céng nghé truyén
phat: truyén hinh mat d4t (st dung cic dng ten mat d4t),
truyén hinh vé tinh va truyén hinh cap.

Tu phong thu t6i man anh

Cde canh quay truyén hinh duoc thu vao cac may
guay video va mic, ghi lai thong tin hinh anh va 4m
thanh dudi dang cdc tin higu dign. Nhing tin hieu
nay. chia cac chi dan chinh xac vé cach cac may
thu hinh cé thé tai tao lai cdnh quay, duge digu bign
(xem tr. 182-183) va truyén phat toi ti vi eda ngudi
xem thong qua truyén phat veé tinh, mat dat hodc he =t

thong cap. Mbi kénh truyén hinh sé truyén phat cic T,r- i
chuong trinh ca minh s dung cac tin higu cé bo Cﬂiﬂ VE TINH
tan s8 khac nhau.

Bi&n d4i canh quay thanh tin hiéu

Cac camera hién dai tap trung anh Ay

sang lén mét thigt bitich dign kép do |, . .
dac va ghi l2i anh sang chiéu qua mi
diém trong mdt khung hinh. Théng
tin nay - cing véi am thanh dugc ghi
lai = duoc bién déi thanh cac tin hidy
dign 58n sang cho viéc truyén phat.

5'5‘”"-5 TRU?E'N Hfﬂ"
&

*@-‘“& PN

DAI 'I:RUTEN
HINH

THAP

Ciic tin higu cho cée =
kénh truyén hinh cdp =
khde nhau duge didu

RUYEN HINH

S & B 4 B & & 8B @ @ @ F B @ " F B B N ®

Bo ti€p =éng (bs phat
ddp) trén vé tinh nhin tin
higu va tdi truyen phat &
mit tén =8 khac dé tranh
bi nhifu sdng

Chae vé tinh truyén lén (mét dang fing
ten) truyén ph-ﬁ.t cdc tin hidu cla mat

/_sungc-:: thn 88 cu thé da duge digu bifn
t&i mot vié tinh vifin théng

Truyén phat vé tinh

Truygn hinh vé tinh duoe dua tai tim

Ry gia dinh thang gua mat vé tinh w%n
théng, chuyén ti€ép cac tin higu dudi
dang song vo tuyén tdi cac chao vé tinh
clla ngudi xerm, Naudi ta cé thé truy cap
truyen hinh vé tinh & nhimg noi xa xai
héo lanh nhdt, va hinh thic nay cung
cap nhigu kénh hon truydn phat rmat Jat.

Thép truyén hinh m#t &t truyén phét di
tin higu analog hodc tin hiéu =8 duéi dang
ciie sdng v tuydn

Truyén phat mat dat

Truyen phat mat dat ding dé nai
dén cac tin higdu duoc truyan phat
tryc tidp to mat dai truyen hinh téi
cac hd gia dinh, Cho dén nhimg
nam 12950, truyan hinh mat 8t &
loai hinh truy®n hinh duy nhét,

Truyén hinh cap

Truygn hinh cap truy&n t&i khach hang
bang cac tin higu duge truyen phat
thé&ng qua cac sgi quang hoc chon
ngarn dudi mat A8t (xem tr. 184-185),
Cac loai cap tuong tuy cong cd thé duge
ding Jdé truy cap Internet va két ndi
dign thoai.

bi#n va phdt di tir R
trung tim thu phdt . . .
tin higu BAI THU PHAT TIM

HIEU TRUNG UONG




Tin hiéu analog so v61

ky thuat s6

Mhong ngusi lam phat thanh truyén
hinh dang trong qua trinh chuyén ddi
hoan toan td truyén hinh dinh dang
analog sang k¥ thuat s6, dinh dang

58 hifn IL i fh'_I lieu thanh cac ma nhi
phan trude khi nd duge tai tao trd lal
dang nguyén gdc. Truyén hinh ky
thuat 8 giup cai thien chat lugng hinh
anh, tan dung hiou higu hon phé song
v tuyén, do do tao ra nhiéu kénh da
dang hon truyén hinh analog.

Chdio i tinh trén nha
nguei ding nhin tin higu
en xudng

KHI MAT TROI
KHUAT SAU MOT
VE TINH, CAC
TIA VI SONG CUA NO
CO THE LAN AT HOAN
TOAN TIN HIEU VE TINH,
GAY NEN HIEN TUONG

CONG NGHE VIEN THONG

Tin hlﬁu analog

Tin higu analog c6 tan sd, bién dd,|
hoac cd hai, bign thién lign tyc

Chaét lugng video bj suy giam sau
mdi [an sa0 chép

Video khéng dugc nén gay lang
phi bang thang

Ti 1& khung hinh (chidu réng man
anh : chidu cao) la 4.3

C6 nhigu thang tin du thia dugc
truydn phat

Mgudi xem théy nhiéu

rruvEN Hing vering MAT TIN HIEU

ANG TEN BAT SONG

EHG TEN

Ang ten bilt séng két
ndi wéi ti vi va nim
trong ving phi song
etia thép truyén hinh
{xem tr. 180-281) thu
diroe cdc tin hiéu
truyén hinh

d’rﬂ*‘—\i BAT SONG

TRUYEN HINH MAT DAT

Tin higu quang hoc tir dai thu phit tin higu
trung wong durge truyen vl dai thu phét tin

hiéu dia phuong d€ phét trong ving

Cip dién dra céde

TTin hidu ky thuatstﬁ Didy dian mot

| Tai bo thu (nat) tin hidu dién tin
) = duge dr.:iliv:h ?_Ianag té‘n
higu dién chuan bj
_: ——— cho gial doan cudi
: = cua hanh trinh
DAI THU PHAT TiN BO THU

HIEU BIA PHUONG

188/189 18

Truyeén hinh

chudi cac xung céu tao tir chi hai
trang théi: bat (1) va tat (0)

Chét lugng video khéng déi khi
sao chép

Video dugc nén nén co nhigu
ké&nh hon

Man anh rong hon, dién anh hon
v tl & 16:9

Chi nhimg thang tin hiu fch duge
truyen phat

Tap nhidu bj logi bd

DPAU GHITI VI

Cac ddu cassette ghi ti vi, vdn
tré nén phé bién vao nhing
nam 1980, cho phép ngudi
werm ghi lai cac chudng trinh
truvén hinh trén be mat cudn
bang ti dé vé sau cd thé xem
lai, Hién gidy, hau hét cac video
diéu duoc lbu trd dudi dinh
dang kv thuat 55 MNgay nay,
phan lon <ac chuang trinh
truydn hinh ddu cd thé phat lai
sau hoac trong khi phat sdng,
hodc khong theo lich, tdc la
ngudi xem cod thé xem tryc
tuyén cac chuong trinh bat o
khi nago thuan tign.

TI VI BOX THONG MINH
DAP (TNG MOI NHU CAU

TTRU?EN HINH CAP
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Cung cap dién tich
@ e Mt dai transistor dang phim méng (TFT) dugc dat
Ti vi o e e e e Ll g o
n ng , mdi b
cap dién bdi transistor coa rigng ng. i ﬁ;um;aﬁ;f:gnmﬁz
Ti vi 12 thiét bj k&t hop bé nhan tin hiéu, man il OLED
hinh, va cac loa dé tai tao video va 4am thanh Nhimg linh kién méng

dugc phat ra tit mot dai truyén hinh (xemtr. T e ble vé % méx

188-189). Nhiing ti€én b6 cong nghé da taora thanh mjt 1ép Jﬁﬁ;ﬁ
nhing chiéc ti vi méng hon, cho hinh anh d6
nét cao hon va cé thé két néi Internet.

Man hinh phing

Trong hang thap ky. chi co mot loai ti vi duy nhat 1a ti vi

&ng tia cathode tao ra hinh dnh nho s dung mot dng chan
khdng phan xa cdc chum tia electron lén mot man anh.
Nhiang thiét bi cdng kénh nay hién nay da bi thay the bai
cac ti vi man hinh phang. Cong nghe man hinh tinh the
iong (LCD) - s dung cac tinh chdt quang hoe cda tinh thé
léng dé tao ra hinh dnh - duoc tich hop vao ché tao cac ti vi
man hinh phang. Trong cac man hinh di dt phat xa anh sang
hitu co (OLED), mét lap vat chat hiu co tao ra anh sang dap
ung voi dong dien. Mdi di 6t nhu vay se phat sang riéng re,
khong gidng nhu man hinh LCD, nha the chung khong cdn
tai mat bong dén lam ngudn phat anh sang.

 ANODE *

Cach hoat déng clia man hinh OLED

Cac béng dén LED phét sang khi cac electron di M&i thinh t8 TFT chi
chuyén gitra mot vat liéu chia nhidu electron va it nhdt ba transistor, mdi

ot vat lidu b it electron hon. Cac dén OLED transistor tuong (ng véi
cing hoat dong theo cach tuong ty, nhung mit mau co bin
chung dugc ché tao sirdung cac ldp vat ligu

hiu co (gdc carbon).

Cac
electron “di tri*
Ngudn dién cung cdp
céac electron cho cathode va lop
phat quang, khién cho [&p nay tich

dién am. Lop dan dién va anode méat di
electron, tao ra cac IS va khién cho 16p
dan dién tich dien duong.

Phat sang
Cac 16 tich dién
duong trong 16p dén dign “nhay”
tdi kop phat quang, noi ching t3i két
hop v cac electron dé tao thanh phan
tlr. Nhimg phan tlr nay budc vao "trang thai
E:I":ﬁHCh Emil' v l-:l'; Lﬂ:‘]l‘g "t};a rl;ﬁ;rag s& giai
ng nang luong .
Shsliois CRNG ST Bang OLED cfu |

£ -4 thank ti mdt lép

Electron din dién va mot

di chuyén lép phit&uang!

tir cathode i niim gmnﬂlﬂ::
viro lop 1EM €U = &I

v cathode

phdt quang
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CONG NGHE VIEN THONG
Tivi

190 /191

Chi énh séng 48 duoe
phép truyén qua
méng loe nay

8.294.400 (@)

LA SO LUONG PIEM ANH N
CUA MOT MAN HINH TI VI
PO NET SIEU CAO

PO PHAN GIAI
LAGI?
e Mot chiéc ti vi "théng minh” <6 Cée img dung cho
B¢ phan giai mé ta s lugng chiic nang hoat d::éng vi co ban phép truy cip xem ti vi
cac diém anh (pixel) cé thé gidng v&i mdt chiéc ti vi thong tryge tifp va cde dich vy
chira trén m;::: m a':: hinh thudng nhung cé theém kha nang tity theo nhu ciu
hesd : két ndi Internet va v&i cac thidt
Chang han, man hinh d% nét bj khac. Cling vi kha nang chiéu
cao (HD) ndi dén bé réon cac chuong trinh truyén phat
1 EBE} d‘gﬁm anh va Ehr?éug tir dai truyen hinh, ti vi thong
; minh cho phép ngudi dang xem
cao 720 diém anh. cac chuong trinh truydn hinh
trén Internet, truyén video tryc
tuyén va tai cac ing dyung dé trai
Lép n¥n, cfiu tac nghigém cac dich vy khac. Cac ing
dung cd thé dugc tai trudc cai san
Lﬁﬁ&% trén ti vi théng minh hoac dugc T1 VI THONG MINH
ben chie, ning | truy cap thong qua kho ing dung. y
43 bing OLED
TEm loc mau Loc mau
bang mach OLED tac ra anh Trong vi dy nay,
sang tr ng c6 thé dugc ché tao détao gy két hop cla 4nh

ra cac diém anh cé mau nhé bd sung
mat tadm loc mau. Mhimg tam loc nay
chia it nhat ba mang Igc rigng ré -
théng thudng la 36, xanh 14 va xanh lam
- v& chi cho phép dnh sang nhin thay
dugec o tan s& cy thé di qua. Nhing
mau khac nhau duge tao ra bang cach
digu chinh lugng anh séng phat xa bdi

sang dd vai do sang
cyc dai vdi anh sang
xanh la co do sang bi
gidm di 50% va khéng
ct dnh séng xanh lam
tao ra mot diém anh cé
mau cam.

dan OLED phia sau mdi tdm loc. Lép kinh ctmg duge
Khi tao ra mét didm t trén man hiin thi
dnh mau cam, phlin dé béc v cédc linh
chira mau xanh lam kifn dign tir
ehia mang loe khing

duge chifu sdng

- A e e .
. B ]

Sy kit hop gitta cdie
mau sic duge phép

qua ming lpc
oo ra miu Carm
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A 1 = | - * . ph'at d‘l'-“mQtI'TI'Ih
sde e AMELE Cac ing dung cta vé tinh qua v& tinh. Nguoi xem s
ang vé tinh ddu tién duge phong nhagﬂtg‘tﬁu ﬂ'Iﬁl';ﬂ El'lu
: zian dién ra trong kﬁtnﬁivﬂlﬂﬂiﬂ

& bén ngodi

Chién tranh Lanh 4€ kham ph 18 . Ahdcha Hﬂ 2
gian va phuc vu muc dich quan su, | S A
nay chung duoe thigt ké ché tao che
nhigu g
trong quan sut va dan sit. Hau hét chiang
Thaoi tiét ta déu st dung inh hang ngay ma
Mot vai loai vé tinh dugc R
thist ké d& gism sat cac khang he
hinh thai thi tidt va
o
ruyen phat U NGUGC
tréylai Trai g8t
dé& phan tich.

Binh vi GPS Mang Internet

Cacthistbidinhvice  giono il B R
thé hién thj vi trl cla l&nh, nhung téc dﬂ' ct thé

nd trén Trai 38t nhd e :
. r . i rat cham do tin higu phai
tna'::::él gﬁ; t}ft‘;ﬁhn%:m i truyen di nhing

Vé tinh tr. 194-195). 8 Huang NG

Cac vé tinh nhan tao 12 nhing tau khéng gian dic biét do con "
ngudi ché tao duge phong lén quy dao Trai dat va cac hanh
tinh khac trong Hé Mzt tréi. Chung hét stic quan trong trong
nganh vién thong vi ching nhan tin higu phat di tu mat ddt, va
khuéch dai réi truyén nguge tin hitu trd lai t6i nhing noi xa
x01 cila Trai dat

Ve tinh vién thong SPUTNIK 1LA VE

Cac veé tinh vién thong duge thigt ke dé g va nhan tin hieu TINH BAU TIEN

song vo tuyen mang'am thanh, video va cic dang da lieu =

khae. Truyén tigp tin hiéu théng qua vé tinh cho phép con BUQC LIEN BANG
ngusi giao ti€p qua nhing khodng cach xa xoi. Cac tin higu XO VIET PHONG VAO
cua song truyen hinh duge gdi vao khong gian ti cdc tram =~

mat ddt va ang ten ctia vé tinh sé bat cac song nay. Mot bo KEGNG GIAH NGAY
tifp song xu Iy thong tin va tang cuong tin hiéu truoe khi MONG 4 THANG

chuyén tifp nd xudng cic tram mat dat khae tren Trai dat. M U{:H NAM 1957
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Cdu tao mét vé tinh vién thong Céc thm phan 5
Cac vé tinh vién théng duge trang bi quang phdnxadnh  Pgng coddy nhién

nhimg thiét bj hét sic tinh vi va phic tap sdng mat tréi kidm  [1u plasma cia tram

ducre thigt ké dé chdng choi lau dai véi sodt nhigt df clia vé tinh tao ra lyc ddy

digu kien khac nghiét trong khéng gian, v tinh di kitm sodt vi tri

noi ma viéc bao trl hoac sira chira gan nhur cha v tinh

1a khong kha thi va thigu tinh thye tién.
Thiing nhién ligu day haa

long dp sudt cao ofp nhién

liéu chay déng co diy

/' DIEUGIXAYRA %
" VOI CAC VE TINH CO?

DO moét s6 ve tinh roi tro lai
Trai dat mot cach an toan,
rat nhigu vé tinh ct van con |
_ sot lai trén quy dao nhu mot |
Tdim pin ing lughg AT  dang “rac thai v try”, tigm
midt L “ﬁl l:’;r Tsfinh an nguy co cho cac
it tau Choac vé tinh)
khéng gian khac.

Chéo phan xa
nhiin tin hidu wd
tuy&n va phin
xd chiing téd
ingtentho

. QUYDAOELIP CAO

Ang ten truy vift Enrge higu chinh

" Ang ten thu digu hudmg tin digu khidn tirxa dinh cho cdc v
hifu v tuyén nhin duoe cho phép tram tinh vi€n théng,
:hfm;e téi bé ihu:.rén.tié dé mit dit c6 thé gée cao elia vE tinh

riit hitu dung trong
truyian phit téi cde
viing od vi dé cao
hon 6o* Bie

xir Iy v giri tin higu diiu ra gidm sat va ki

o.tn iy soft cde hoat
ngrge tré la::g;ﬂﬂl :f; ik ding chiavé tinh

Cac quy dao vé tinh 5
j Cac ve tinh bay vao quy dao néu chung U¥ PAO
. dugec phong len vaivan técdanhanh . p1a TINH
i décothéthoatkhdilychutdbématoda ~~__ °

Tr4i dat. va sau do6 can bing duge Iue kéo T T
r. hdp dan yéu hon khi d trong khong gian. Rat

Chi yéu dugie—_
ding 48 quan adt .
Trai dat vi tir diy

c6 thé nhin i bé -
miit CUA NG -

nhidu vé tinh vién thong duge phing 1én quy Quf daoly (G Cac loai quy dao
dao dia tinh. Chuing bay ti Tay sang Bong voi Ee B G €6 bon loai quy dao chinh quay
|Z tdic do bang voi tde do quay clda Trai dat, vi thé hoat déng Q o ELé?ﬁ]q;lEnh Trai 5:151:. dac tr:.:;wg
' chung dudng nhu ding yén ¢ mot diém phia vifn thing FUNGC e CEE cﬁﬁg%ﬁ%ﬁf&ﬁﬁ?
trén dudng xich dao. Mat s6 vé tinh cd gquy dao T Tt?f:fﬂi"ﬁ_ Chiivéu duge | Hau hét cac vé tinh déu & quy
vang cuc, bay ngang qua ca haicuc tren hanh by dingdfquansit  dao thap cGa Trai dat, thap hon
trinh guay quanh Trai dat. Traidit 2,000 km tinh tir b mat Trai dat,
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Pinh vi vé tinh

Cac he thdng dinh vi vé tinh, chdng han nhu hé théng dinh vi toan cdu
(GPS), co thé dua ra théng tin chinh xac vé cie vi tri. Ching phu thudc vao
mang lusi cac vé tinh bay quanh Trai dat, cac vé tinh nay két néi téi dién
thoai théng minh va cac thiét bj dinh vi khac théng qua tin hidu vé tuyén.

Pinh vi vé tinh
Cac he théng dinh vi v tinh xac dinh vi tri nho tan dung
mot vai ve tinh nho trén quy dao bay dang “hién hiou”
ti bat kv noi nao trén the gidi. Cac tram vd tuyén mat
dat, duoe goi 14 cac tram mat dat, 1dn theo ddu vét cda
cac vé tinh nay. Vé tinh s8 truyén tin hiéu vo tuyén mang
theo dia ligu vé thoi gian va vi tri trd lai Trai ddt. Mot may
thu s& nhan nhang tin higu nay va tinh toan chinh xic thai . i
gian ma mdi tin hidu duoe truyén tdi no. Sau do, thist bi co |
thé tinh duoc khodng cach téi cac vé tinh va xac dinh duge '
vi tri cia n6 trén Trai dat. -

@ .?’INHE

-
- &

VE TIN

v % ' SN,
e o . 1 . ; THOT Glan,;
- . P 7 \ Vé tinh dang bay ‘;I : _"""-n-n.,_____l
TRAI DAT | trong quy dgocao Al _ '
iy - 20.000 km AR . ‘ :
L N » ¥ - |
o sl ., : -
-*‘ ra : # * lIl- .1- &- ‘_ 2 g
: %+ J‘ * , 'ﬂiﬂ ::: -}‘._.‘.quin 1 _|}1ip-|.".i{.
I ?,P:} I“..ii-l“""--‘ -

Chom diém GPS < TRAM TRUNG TAM DIEU KHIEN
Cac vé tinh GPS bay quanh Trai dét hai MAT DAT

e naeh AR,

nve tinh duoc phat hi Tram theo diu vé tinh Tinh toan va dinh vi

T e B acng Cac tram mat a4t [an Trung tam didu khién xd by dir ligu thu
phing qui dao ot dudng theo ddu vét cla cac vé tinh thap tir cd mang ludi vé tinh. Mai day tinh

kinh tuong duong, khi chdng bay ngang bau tréi,  todn chinh xéc cac vi tri cla tit c cac ve

méi qui dao chim 4 thu thap di ligu va truygn téi  tinh va gli t&i chdng nhimg chl dan dinh vi.

v tinh. trung tam digu khién.

. . . Vé tinh1 Vé tinh 2
Ky thuat dinh vi tam giac Tinh basn khodng il Vi tri kch dif gidm
r LI' o , L -
Viée tinh toan khodng cach tt mot  gnh don nhat dat tir b dinh vi toi vé _— aCh oo e

tinh 2 gidm ving '“m&: trong hai didm

ve tinh dat bo dinh vi vao mét vi
tri ndm trong mot tnidng cdu bao
quanh nd. Tim ra khodng cdch t
cac ve tinh khac s thu hep vi tri
kha df xudng chi con la vang giao
nhau gida cdc trudng cau. Qua

trinh nay gei la dinh vi tam giac.

dinh vi ndm / K\._
E—ﬁ.;-.n;l, Wil nlg tren | 1‘ giac nhau kha di | 1 |
mat dat giao cét | / chira vij trl cha bd |
v mét trudng A / dinh vi xudng con
cAu rat lan. [ = hai diém trén mot

f giac tuyén.

Ehodng cédch tir </
v tinh 1 téd bé
dinh vj niim trén
mét duimg trén

TRAI DAT
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------- FEEE RS IR AR E R RSB EEFFEEEE RS EE RSN EE RIS S A A AR A AN R AR R R R A EE ﬁ
Cap nhat vi tri va thai gian Thoi gian tré =

Céc vé tinh truydn tin hidéu  Theo thuyét tuong dai hep clia Einstein, thai gian
:Eahug fmg%‘dgrl‘%ptﬁ' :ﬁ;ﬁa‘fﬂé trai qua khae nhau d4i véi nhiing ngudi quan sat
vi tri clia ching va thai didm  dang di chuyén é van tée khac nhau. Bai vi thoi gian [
truyln phat song. Mot be  dudng nhu tréi cham hon ddi voi cac ve tinh dang
dinh vj GPS cothé sé  bay nhanh, déng hé cia chung duge lap trinh dé
thu nhan g_!,ét LN ehay voi nhip hoi khac mot chut so voi déng hé duoi
BULUVE b dat Néu khong co su tinh chinh nay, vé tinh sé

ink,
dinh vi thigu chinh x4c nhiéu met.

9 Céc anh huéng tir khi quyén
- Cac tin higu vo tuyén truyen téi va tlvé
: 2 hcom®  tinh phai truyBn qua tang dién Iy, mot
E " A ving chira day cac hat electron tich dién
Q’ % am, va tang d6i luu chia nhigu hoi nudce.
o Mhimg madi trudng nay |am phan tan cac
. séng vo tuyén khién chung bj tré pha
—_ E theo thng khoang E‘?& 5;,1ia||{|;:n’i kcrga: ngau.
in higu v = - va digu nay dugc tinh dén v cm
tuyén truyen o tuydn tir v hinh tinh toan todn hoc.
di véd tée 46 . tinh bj trf pha g
dnh sdng gifa . :
vé tinh va b \ g VETIHH4

Vi trl duge xde
Vétinh3s Vé tinh 4 d?girdi wéd sai 58
Khi b$ dinh vj tinh Vé tinh ndy dugc s trong bén kinh 1m
toan khoang cach . _ dung dé higu chinh vi
toi mot ve tinh théy tri thiéu chinh x4c do
duoc thi ba, né thu fo b dinh vi chi ra, béi

hep vi trl xudng chi vl dbng hd gan trong

con mét didm kha di. ' ba dinhvi khong
’ dugc dbng bo chinh
Vi tri etia bé dinh ®ac tuyet dﬁ_l vl cac
vi biy gitrchi cd ddng hd vé tinh (xem
thi li mat didm b&n trén).

duy nhit




yevkindlevietnam.com

Mang Internet

Internet 14 mot mang toan c4u két ndi cic may
tinh trao déi cac théng tin dd ligu nhe sit dung
mot b cac quy tadc chung. Mang Internet hd
trg rat nhiéu tng dung quan trong nhu thu
dién tif (email) vA mang toan cdu (WWW).

M6t mang may tinh

Neudi ding co the truy cap Internet ti diém cudi cla
mang, chang han nhu qua mat dien thoai thong minh
hodc mét may tinh. Nhang thi¢t bi nay thong thudng
dugc két ndi vai Internet thong qua mdt nha cung cdp
dich vu Internet (ISF), nha mang nay hoa mang cho
ngudi dang va cing gadn mét ma tham chigu déc nhat
(goi 1a mot dia chi IP - giao thic Internet) cho ting
thigt bi. Cac mang nay lan luot két ndi voi cac mang
ludi khac dé tao nén cac mang lon hon. Mang Internet
1a tap hop cha tat cd cac mang ludi may tinh lien két
ndi, tac 1a bat kv may tinh nao trén mang Internet
cong co the két néi duoe vol bat ky may tinh nao khac,
Khi cac may tinh trao ddi di ligu, nhiéu lop phdn mém
s& quan Iy qud trinh x10 ly phan chia cac da ligu thanh
cac goi nho, duoc truvén di gua cac tuyén day mang,
cac cap quang va cac két ndi khong day d€ tol duge
digm cudi cing cua ching.

Cac dudng truyén di liéu

Cac mang vién thong xua cd phu thude vao

cac bo chuyén mach dé gui va nhan du lieu, ;ﬁﬂhm
tuc 12 cac két ndi truc ti€p qua day mang céic gbi nhé

duge tao thanh gida cac diém cudi trong qua
trinh trao déi. Ngay nay, bo chuyén mach
theo goi 1a phuong phap chu yéu dugc ding
dé trao ddi da lieu trye tuyén. Phan mém se
chia nhd di ligu thanh cac phan duoc goi 1a
cdc "gdi da lisu’, goi nay duge dan nhan voi
dia chi IP dich va cac chi din dé rap ndi lai
du lieu. Nhiong goi tin nay duoe gi thang
toi diém cudi thong qua cac tuyén khac
nhau, réi s& dugc tai rap ndi tai dich deén.
Bo chuyén mach theo gai gitip nguoi ta su
dung cac kénh truyén tin hiéu qua hon rat
nhiéu, vl cic bd da ligu khac nhau oo the
truyén qua ching cang lac.

Brién thoai
lign lge vai cdc
théip thu phdt
song di déng
qua mang

Bign thogi di ding
khéng day _\"'l' =

ed dng ten truyan

vivnhin dilige ]
Truy cap Internet qua ﬁ"h
dién thoai di déng ot
Hau hét cac loai dign thoal
di ddng hién dai dducd thé
truy cap Internet qua mang 4 Ih iy
khong day, Cac dién thoai
trao déi do lieu véi cacthap |1 Y E—
thu phat séng di dong duge

két ndi v&i mang Internet. 2
TUYEN TRUC INTERNET

4#1 AR E RS —

d[.nh fuydn

=

Mang cuc bd
Mot mang cuc bd
chinh |a mdt mang may
tinh h'ﬂr;i m&t khu vige
ng han nhu
tmng mgt tda nha.

Céc tda nhi lign kl: !
cd thé kit ndi vai
céde 0 diu diy dién
thoai két ndi tryc
tidp cdc mang cuc
b3 téi cée ISP

2 Dan nhén cho
cac goi

Cac gdi dir ligu
dan Ehan “:nﬁ mm
myc ghi dja chi dich
dén va céac chi dan can
thiét cho viéc rap ndi
lai théng diép.

Mg giri
chon mét tip
tin dé gini di

Anh lém duge
1 ©énggél -~ lya chon
Méu thdng digp cd chim

qua nhigu thong tin khang

thé gl di hét trong mot 1an,

néd sé dugc chia tach thanh

cac méu (g tin trude khi

truy®n di.
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ISP két nfi tdi cde céng

ty cip hoiic cing ty dién
thogi kifm sodt duimg diy
fruyen thi

TONG DAl
PIEN THOAI

Dt lidu dirge truyén
di trong cde sgi quang
hoc hodic tuyén duimg
diy difn thoai

Cﬁtgéi duge
truyén di dje lip
theo cde tuyén
khic nhau

Pinh tuyén cac géi tin

M&i gdi tin dugc dinh tuyén
truy®n di qua co sd ha tang
Internet, thudng la qua cac dudng
dén khac nhau. Viéc sirdyng da
dudmag dén dam bao rang toan b?h
thﬁng digp khang bi mat di ndu |
mét dudng din bi héng. £ -,é‘;

Internet két ndi
cdc mdy tinh
théng qua cde
edng kit nél goi

lia b4 dinh tuyén

ueuklndlewetcgum .com '—’*ﬁ;
NG N THONG ¥
Mang Internet l{;é‘?’{ll@?

. A,|§ ,56% TAT CA LUU LUONG INTERNET DEN |7y
ek " TU NGUON VAN HANH TU DONG, CHANG OV
st duge truykn E HAN NHU CAC CONG CU BE KHOA, TRINH
| &nthoni — TRICH XUAT DU LIEU, THU RAC, THONG

E E TIN MAO DANH, VA MAY TU DONG (BOT)
i NERCUNGCp JuTAT A waman =t
Tﬁuanm DICH VU INTERNET duse kit néi vés Wi hovall 02
. DIENTHOAI . Reglmhon  Mhénsbuin
oL i Interne
T[]?EHTR{:IEMRNET _titii!i!illltilit l"_“-..‘___._,a-“'_“-.‘_u_..r'

Cée tuyén db lidu l
lém cia mang
Internet ducoe goi
I tuyin trye

Cée edp quang lip diit dudi diy
bidn gitp truyén tdi lou leong
Internet vugt bign va dai duong,
két ndi ciée lue dia

Tuyén truc Internet
Cac tuyén chinh truy®n dan

NHA CUNG CAP aluong Internet duoc 9ol
B usyran oryc internet.

DICH VU INTERNET tuyén dudng truyen dan nay
| két ndi cac mang Internet 16n

va ::ég bé dénht;u{%én i::::il. Dé

Cée trung tim dit €6 the truyen tai dugc dung

Thengauemish  Cletmpg il luong da heu ey kyion ma

e ki Ierih thi&ng méy tinh rét gidy, hau hét cac tuyén truc
e 1ém & seix 19 khii dugc cdu thanh tircac bd cap

lugmg théng tin quang hec rét lan.
khéng I

Hinh &nh 4 Nhan dir ligu
Céac gdi tin dugc rap
ndi va thang digp dugc kiém
; o tra A& tim kiém cac sai sét -
4 LW cud chang han, dé dadm bao rang

S cla N, dé dam
o . nguwdd nhin  khéng géi tin nao bj mét hodc
< : bi héing.

Taco THE

7 NGAT MANG
' INTERNET KHONG?
| Cat mot day cap trong tuyén
truc Internet co thé gay nén
nhimg sy c¢d gian doan nghiém
trong, nhung vi Internet chua |
s nhigu mang lién két néi, phan |

S
m W S
| I‘f_

o . con lai clia mang sé van
Cic géi tin duge h i i
tip hgq'p].m véi nhau . tiép tuc hoat déng
theo ding trat ty nhu binh thudng.
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Mang toan cau (WWW

Mang toan cdu la mét mang thong tin ta c6 thé truy
cap thong qua Internet (xem tr. 196-197). Mang nay
g6m cac trang web lién két néi, duge dinh dang
theo mét ngdn ngtt 14p trinh chung va méi trang
dugc dinh danh béi mot dia chi doc nhat.

Cd ché hoat dong cua
mang toan cdu

Mang toan cdu 1A mdt mang ludi rat lon
gom cac trang truyén thong da phuong tién,
duge dinh vi va tai xudng nhé st dung mot
chuong trinh duge goi 1a trinh duyeét. Cac
trang mang duoc lien két ndi voi nhau, Mot
tap hop cac trang mang co lign quan va lign
k&t vai nhau voi mét tén mién chung tao
thanh mot trang web (hay website). Mi
trang web dugc dinh danh bdi mot dia chi
dinh vj tai nguyen théng nhat (URL) doc
nhat, dan dén vi tri cy thé cia no. Cac trinh
duyet tdi xudng nhing trang nay dudi

dang van ban duge dinh dang =1 dung ngén
ngit danh ddu sieu van ban (HTML) ta may
chii va thé hien chung dudi dang trang da
phuong tién co thé doc duge. Giao thic
truyén tai situ van ban (HTTP) dat ra cac thi
thuat trao ddi théng tin gita cac trinh duyeét
va may chu trén mang toan cau (WWW).

HTML la mot ngdn nald duoc ding dé
thiét ké cac trang web. Trinh duyét nhan
cac van ban dinh dang HTML tl may
chil cung cdp dich vy mang va thé hign
chung dudi dang cac trang cd thé doc
dugc chida dung van ban va cac hinh thdc
truygn tai thong tin khac. Ma thé HTML
duge st dyung dé bd sung va cdu tric ndi
dung trong trang; chdng han <img> dé
dua vao mdt hinh anh, trong khi <a> gan
cac sigdu lign két (hyperlink) vao trang
web, tép tin, hoac cac dia chi thu dién ti.

<IDOCTYPE HTML?
CHTML >

CBODY > </BODY >
L/HTML

2 Yéu ciu
Cac cym kr
tim kigrm dugc gdi
tdi mang Internet .
théng qua mot B} djnh tuyén
bé dinh tuyén, dﬁ;“‘rﬁ; m
Chiing dugc : . i
truy@n toi may  [ntemet hng hon— : Ehr::s:stf Eﬁlﬁy
chid cda chuong TUu H 1
trinh tim kigm. -E‘-'E" l I;;:;?mﬁnn:igiﬂ t?
z Timkiém o
chi muc *E
Mot may tinh s& quét

bang chi myc cda chuong
trinh tim kigém dé |8y ra
cac trang lign guan nhat
va dang tin nhat chia
dung cac cum tir tim kidm.

Tim kiém trang web
Mgudi ding thudng sirdung cac

chuong trinh goi la trinh tim kigm g4
truy cap cac trang web thay vi nhap

tryc tiép dia chi cda chang. Cac chuong
trinh tim kiém s& "b&” qua céac trang web
dé tao ra mét chi muc vén duge diung dé
tao cac két qua tim kidm. Cac két quad ndy
dugc bidu dién dudi dang mot danh sach
cac dudng lign két co lién guan tdi nhau,

Cac giao thitc Internet

Giao thuc truyén tai sigu van ban (HTTP) [a mot bo cac quy tic phé
quat vé cach thae st dung mang toan ¢au can bdn. HTTP tao nén
nén tang cho qua trinh xu 1y cac van ban trén web va cach thue may
chu, trinh duyét va cac tac nhan khae dap ung trude cdc lenh. Khi
mot ngudi dung nhap chuot vao mot dia chi URL dé truy cap trang
web, trinh duyét se tim kiém dia chi Internet cia may chu cung cdp
dich vy mang nha s dung he thdng phan gidi tén mign (DNS). Sau
do trinh duyeét s& gii mot yeu cdu tol may chi trang web, noi s& dap
ung voi mét ma trang thai chda théng tin, chdng han lieu dia chi
URL do co kha dung dé trang do co the duoc tai xudng hay khong.
Chudi cdc yéu cdu va dap tung duoe goi la mot phien HTTP

Cac HTTPS

Bao mat giaoc thic truyén tal
siéu van ban (HTTPS) strdung ©
ma hda giao thuc bao mat tang
Flaﬂ van (TLS). Pi#u nay mang

al si rieng tu va an toan baoc
mat cho ngudi dang khi duyét
web tryc tuyén.

o
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CONG NGHE VIEN THONG
Mang toan cau (WWW)

¢ = Tat cd huu luong
théng tin luu
chuyén gua cdc bd
dinh tuyén
My chii clia trang
- web nhiin va gidi -
. guyét edc yéu clu
l tai tramg
| Ciéc kit qud tim
| kiém duroe trd ve
miy nguli ding
. CACMATRANGTHAIHTTP
. Ma Y nghia Mé ta
Hoa s o On ~ Pap tng tieu chudn cho cac yéu cau
patao Yéu ciu dugc hoan thanh va tai nguyén
mdi dugc tao ra
Di chuyén Tai nguyén duge chuyén téi mot dia chi
vinh vién khac vinh vién
Yéu ciu khong May chid khdng hidu dugc ci phap cla
kha dyng yéu cau
Khong tim Khong thé tim thdy van ban hoac tép tin
ngudi ding yéu cu

nén yéu cau khéng duge thye hign

nén khéng dap ing dugc yéu cau

gian  t6i méay cha trong khodng thoi g
cho phép

May chl phat hién ra digu kigén bat thudng
Dich vy khéng May chi quéa tai hoac khong két ndi dugc

truy cap Pudng truydn lén khéng thé gdi g-’u cau

198 /199

Trang web duge
chon hidn thj trén
phiin etmg thift bi
nguéi ding

Giri di trang web

Khi nhdp chudt vao dudng dan,
mat ignh HTTP yéu cBu tdi xudng
trang web sé dugc gli di. May chid g
lai cac tai nguyén web tuong ong toi
may tinh cda ngudi dang théng gua
Internet,

75% SO NGUOI DUNG
KHONG BAO GIO KEO
CHUOT QUA TRANG PAU
TIEN CUA KET e_
QUA TiM KIEM

TRANG WEB
PAU TIEN DO Al

" TAO NEN?

Trang web dau tién do ngai
Tim Berners-Lee 1ap ra vao
nam 1991 cho Trung tédm
‘nghién ciru Hat nhan
chau Au (CERN).
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Thu dién ta

Thu dién tit 1a mét hinh thuc trao déi thu tin sit dung cic
may tinh va nhiéu thiét bj khac. Khi két néi t6i mot may chu

AIDAGUI DI
BUC THU DIEN TU

thu dién t ngudi dung cé thé giti va nhan thu ctng nhu céc DAU TIEN?

tép tin khac dudi dang tép dinh kem. Ray Tomlinson dugc ghi nhén

Céch thic gt thu dién tir la ngudl gul di bic thu dién
tir dau tién vao nam 1971.

Cac thu dien td duge trao déi nhd mot bo cdc quy tic, giao thue truyén tii
thu tin don gian (SMTP), cho phép ngudi dang lien lac vai nhau thong qua
cac thiét bi va may chi khac nhau. Khi mot nguai dang gdi thu di, thu nay
dugec tai len mot may chi SMTPE may chi nay két ndi voi he théng phan gii
tén mién (DNS) dé kiém tra dia chi may chu cia ngusi gai truoc khi chuyén
thu di. Mot tén mién Internet 1a mot nhom cac dia chi thude so hou va quan
Iy ctia mot ca nhan hodc t6 chuc.

Trong khi nghién ciu mang
. ARPANET, 6ng da phat trién /
mét cach thic gl thu
gilra cac may tinh.

el B

7T THUBIENTU
b“" AL ALIE = | = | W

o

MAY TiNH MAY CHU SMTP MAY CHU DNS
ﬁ’;‘i ut.al.‘; CTsﬂd T May chl SMTP May chi DNS
Y nh Thu duoe gii téi méay chi SMTE MTA phai két ndi véi mot DNS,
guﬂt thudé sogn thue day lA mOt Ing  _ phien bin tryc tuyén cia mot buu may chi dich e4c tén midn thanh dja
ung gidp E?nésm va doc cac thu dién. Trén may chi nay, mot tac chl IP (giao thic Internet), Tén mign cla
dign ti. Ngudi nay cing go djia chithy  phan chuyén phat thu (MTA) sé ngudi nhan dugc kiém tra dé tim ra may
cua ngudi nhan trén trinh duyeét thu kidrn tra dia chi ngudi nhan rdi tim chii thu ciia ho. Néu khang thé tim thay,
dy. Khi anh ta/ o6 ta nhén nut gun di, kiém t&n mign cta dja chi dy. thu béo 18i s& duge gli ngugc trd lai.

qué trinh van chuyén thu bat dau,

— —_—

Thu rac va ma doc @ TRUMBOT

G thu dien ti rdt ré, vi vay chung thusng B o

ducc st dung dé tan phat noi dung toi rat &) | MApbe

nhigu ngudi dung mot lac. Mot vai thu khong : y

mong raudn (hay thu rac) thuc sy chi mang .

lai phién toai, trong khi nhiéu thu khac lai tan M"gmﬂ BAI PANG s

phat cac phan mém mang mucdich pha hoai ~ THU = -~ TRENMANG 08w opil KIEM SOAT VA

(ma doc). Khi ma doe duce tai xudng, no co RACc  BINHIEM 3 yop TREN NEN TANG ﬂﬁnﬁfm
the lam ngung hoat dong, chiém quyén, hosc = | ; : SFF A

thay ddi cac chiic nang hoat dong ctia may E | | i * | d

tinh, kiém sodt cac hoat dong, véucduthanh = ==t R = s Y

toan tien, ma hoa hodc xoa di ligu, hoac tan . ¥ v M

phit tdi cac may tinh khae. Cac bo loc thu 5 —. 2 \'\',/

quét noi dung cace thu dén dé loc ra cic thu — | S -

rac hodc thu chita ma doc. MAY TINHBI K 90"

Co ché hoat déng cia botnet NHIEM 1_'-'. el 'é INTERMNET

Mot tin tac mudn thue hién cac hoat Nhigém K&t néi

SN T CANT AV bl tTan Mgl fric Tin tac sirdung ma dée chira cac Céc bot 4m tham ra lénh cho

tuyén co thé sé pha hang rdo an ninh bot: cac tng dung thuc hién cac tac tinh bi nhism k&t néi vei

cUa cac thidt bj duge két ndi xr_:fgt nhau  \; ds duoc tu dong hoa, Ma doc duoc mg; CEL.] Hitém Isorgt Sﬁ ?aﬁgr?lll TC:-:&F.{:J.
nham ta_-:; ra mot mang ludi thict bi phan tén, va néu nd dugc tai xudng Tin téc s dyung may chil nay dé
chung kiém scat: mot botnet. méy tinh, méy d6 sé bi nhiémma ddc.  giam sat va mgm soat botnat.
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CONG NGHE VIEN THONG
Thu dien ta

200 /201

Céc thu dién tir dugc gl qua lai gitra cac méy tinh nhé sir dung giao thire SMTP, nhung dé nhan thu, ngudi
nhan st dung mét trinh duyét thu tuan theo giao thic buu dién (POP) hodc giao thie truy cép thu chudn
Internet (IMAP). Hai giao thie nay cd bd quy tc nhan thu theo cac cach khac nhau. '

MAY CHU THU » Trinh duyét thu ddng bd véi may chi
o :  Cé thé truy cap va ddng bd thu qua nhigu thiétl:‘q
= + Khong ty d6ng ti thu va tép dinh kém xudng thiét bi
=] El E L = Mat méay chi sé& luu trr nguyén dang thu da gii di va thu
dugc gli dén
« Trinh duyét thu va méay chi khéng ddng b véi nhau
M = Chl o6 thé truy cap thu ti mot thist bj don nhat
3 » Thu c6 thé tr dong duge tai xudng thiét bj, rdi bj x6a khai
o may chid
= Thigt b luu trd thu 448 gli va d& nhan
BON NHAT
E.:E-
|+lbl% m -riil@ibla i!@-l%r{
2] i il
cmngc TIED i UGC THU
INTERNET TAC NHAN CHUYEN VAN THU MAY TiNH CUA NGUOT NHAN
o Thu dugc gl téi tac nhan Tae nhén chuydn van Nhan thu
chuyén van dua thu Mgudd nhan md hop thu dén va
MNé&u tirn thay méay chi thu cla ngudi MDA 58t hien budc chuyén thu doc thu méi nhan. Cach thic ma doc
nhan, thu sé duoc chuyén sang cho cudi r:ungmgr%n: qué tﬂnhrllii}ry thuty  thutly thugc vao giao thic (xem
tac nhan chuyén van thu (MDA) cla mat MTA v gin téi thist bj clianguai  Bén trén) ma trinh duygt thucda
ho nheyvao mét quy trinh chuyén phat  pran say) g6 né sé chuyén thu vao ngudi dang ap dung.

do SMTP quy dinh. Thu c6 thé sé dugc
chuyén qua madt vai MTA trudc,

ding hdp thu dén cla ngudi nhan.

. e
Ki€ém soat va nhan bai

Tin tac gl di céc lénh téi botnet thong r

qua may chil C&C, chiddncacmay tinhthye | & i
higén caAc hoat dong gay hai. Trong khidd, tin '
Eé}: tiép tuc dua thém nhidu may tinh vao
tret,

pANH CAP THONG TIN Y SINH

CHIEM QUYEN TRUY
CAP THU DIEN TU

Qua trinh ma hda thu dién ta
ngan chan nhing ngudi khéng
phai ngudi nhan doc dugc thu
bang céch s dyung mat ma hda
khda cong khai, Noi dung cla
thu duge mat ma hda ob thé
ducc gidi ma chi khi ding ddng
mé khoa toan hoe. O dang don
gidn nhdt, ngudi g si dung
kh&a cong khai cda ngudi nhan
dé mat ma hoa thu, va chi ngudi
nhan mdi cd thé giai mat ma
bang khda bi mat (riéng tu) cla
rriink,

&
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Wi-Fi .

Mang Wi-Fi sit dung séng v6 tuyén cho phép diit trong diém
két n6i va trao di d lieu gitta cac thiét bj & B
gdn nhau, gém c6 dién thoai di dong, may tinh
bang, may tinh, may in, loa ky thuat s6, va cac
ti vi thong minh, ma khong cin day din. Day 1a
phuong thitc théng tin di dong phé bién nhit.

TI VI THONG MINH

nod khén
Bg khuéch dai 6 tin hify
ting cuémg
a8 vi pham wi e
truyen tin hiéu

KEhodng cich dén
bé khuéeh dai _/
cang xa, cudmg 4§

tin hifiu cing yiu

Cac dai tan s WI-FI
Mang Wi-Fi dugc dang trén hal dal tan
55: 24 GHzvA5 GHz DU daitan st 5
GHz cho phép truy®n tai dir liéu nhanh
hen nhung lai khé truy®n qua cac vt thé
rén nhu cac bic tudng. Nguge lai, dai tan
2,4 GHz phi séng mat ving rdng hon
nhung lai dé bj nhiéu séng ti cac thidt b
dign tr khac sl dung clng dai tan sé.

DIA PHUONG

LR R R ] FEFEFEES b A b AR s RN R R R REE Easns

Co ché hoat dong ctia Wi-Fi gﬁ ;Iilnir tu;;ﬁn :ha;;q. phat) Wi-Fi

Mot thiét bi két néi Internet qua Wi-Fi c4n phai : I':' nh tuyén traa doi dirligu gia cac thiét bj
6 bt chuyén doi ket noi khong day duoc gdnsdn  Réu ng ten = tuyénkfétnril:fféiﬁﬁt:%ﬁgﬂ;nrfnegtﬁggf gﬁﬁmm
trén may - chdng han nhurdu dngten trén mét ~ phétvathy  BE vas edng mang k&t néi didn rong (WAN): va
dien thoai di dong - dé bién déi tin hiu ky thuat ?g’:uh;g,: k-gt n?ﬁln vai cac thiét bi trong mang cuc bg qua
s6 thanh tin hieu vo tuyén. Khi ngusi dang gui di % 'r:n:n% kﬁggﬁﬁw b¢ (mang LAN), hoac qua

di lieu truyén thong nao do - chang han tin nhan -
van ban hoac mot bite anh, bo chuyén déi ma hoa | Secomachedosit kikaivg
thong tin dang ky thuat sa thanh tin higu vo tuyén nhitu thifh b qua déy meng
va truyén phat tai mot ba dinh tuyen. Sau do, bo - i T T
dinh tuyé&n phién tin higu vo tuyén thanh da lieu e B  EEEE

k¥ thuat s6, réi truyén lén mang Internet gua mot R e e
két ndi day. Chidu ngugc lai cang hoat dong tuong o A LIt
tit, cho phép trao déi da liéu gitia cac thiét b va coNGgciim NUTTHIET odng chc cOnG LAN
mang Internet ma khong qua day din. DAY NGUON ?nfgsg WAN
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CONG NGHE VIEN THONG 202}/ 203 ;!

Wi-Fi
EEERAERR R RS R RS R RN E N ER RN RN AN R R R R AR FEEEEREEE SRR ﬁ
Tin hiéu Wi-Fi ",:;"

Cuang do tin higu Wi-Fi gidm xudng nhanh chong

khi keo dai khodng cach gida thiét bi thu va b phat.

Pharn vi phtt séng Wi-Fi thuting ndm trong khodng B
hang chuc mét nhung co thé rong hon tiy thude vao

tan s, nang lugng truyén phat va cac ang ten phat séng.

Pham vi nay c6 xu hudng hep hon & trong nha do cé nhigu

vat can, ching han nhu cac buc tuong, da thé pham vi co thé

duge md rong ra nhd si dung mot b khugch dai tin higu.

BANG THONG
LA Gi?

Bang thong |a thuat ngir chi
luong dir lieéu cé thé duoc
truyén tai trong mot khoang
thoi gian xac djnh. Cac két
ndi bang thong cao cho
phép truyén tai dir liéu vai
toc do nhanh hon.

TANSO: 2412GHz 2,43

Iﬂnﬁdm’a’i?&ﬁnﬂ

Viing khéng
o6 tin hidu { D.il Th.ﬂ WI-FI Phé 2.4 GHz

-~

i 2.4 GHz D lidu dugc truy®n phét nhé sit dung cac tan s6 (cac kénh)
dac biet ma nhigu thiét bj cé thé ding chung. Viéc sir dyng da
k ® 5GHz kénh cho phép truy®n thong tin hiéu qua hon, nhung trong dai
tAn 2,4 GHz (xem & trén) rat nhidu kénh bi chdng 1&n 1&n nhau,
géy ra hién tugng nhidu séng.
Ving gitta séngtin  Khing kénh nio chiing
s8 5350 GHz va 470  lin, khing xdy ra hién
Giéi han viing TAN 56 GHz hién khéng tugng nhifu séng

phil séng duge diing dén
Wi-Fi

5150 8GHz . .o GHz 5470 GHz 5,725 GHz 5,825 GHz

Cide b vi séng
phit xa tin hidu
curémg 4§ cao

trong déi thn 2,4
GHz o6 thé lam Phé 5 GHz

; : - Phé 5 GHz cé 24 kénh khdng ching 18n, sirdung cac séng cd tan
nhifu séng WiFi | C¢ a0, Tac [ dr liu c6 thé dugc truy@n phat dong thi qua nhidu
kénh véi hidu sust va téc do cao hon. Ha théng Wi-Fi & chau Au cd
thé sir dyng ving tan s& tlr 5,725 tdi 5,825 GHz nhung chl ding cho
céc thist bj thu phéat séng nang lugng thap trong pham vi ngén.

K&t néi Internet khong day rét dé bi chiém quyan w
kiém soat bdi vi mdt tin tac cd thé truy cap mdt '
mang Wi-Fi ma khéng can ¢ trong cing mat tda — ¢
nha hodc can phai pha tudng I, Cac tin tac cb thé . $
vuot qua hang rao an ninh cla mang Wi-Fi theo --..)h
nhidu cach khac nhau, gdm ¢é thu lugm théng tin

ma cac thiét bj truyi&n va nhan. Mot mang khong

day cé thé dugc bado mat véi chudn truy cap Wi-

Fi duoc bao vé (WPA). Hinh thic bao mat nay dua Tin téic chiin
trén viéc ngudi dong g mot mat khdu dugc chdp  4gligu ma may
nhan va hoat déng bang cach tao ra cac ma khoa mye tidu nhin
rrdi cho rdi gdd didr ldwu.

Tin tie thu
thip d.i'rliéu
tir Wi-Fi cha
ngud giv
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Thiét bi di dong

Thiét b di dong 12 moét thiét bj vi tinh nhé gon va
co dong. Hau hét cac thiét bi di dong hien dai déu
et thé két néi vai mang Internet (xem tr. 196-197)
va vdi cac thiét bj khac, va duge van hanh nho
vao mot man hinh cim ting phang.

Cac linh kién cia thi&t bj di déng

Mot man hinh cam dng dién dung cdu thanh th met
lop gdm cac dudng dan dién va mét |op gbm cac
dudmg cam tmg tao thanh mét ludi nam trén 16p kinh
n&n. Ludi ndy, duge dat ndm trén mat cla man hinh
hién thi LCD. két ndi v&i mot chip digu khidn man
cam tmg va bd vi xr by chinh cda thiét bi.

&

CONG NGHE BLUETOOTH BUOC W
DAT THEO TEN CUA VI VUA PA

THONG NHAT CAC BO LAC NGUOI VIKING, Vi
CONG NGHE NAY PUOC DUNG VOI MUC PiCH
THONG NHAT KET NOI GIUA CAC THIET BI

Cac loai thié&t bi di dong

Cdé nhidu loai thiét bi di dong chay céc Ung dung
phong phua va da dang. Maét s loai thuc hién nhidu
chie nang. ching han nhu may tinh bing, trong
khi mat 58 loai khac duge thiét ké cho nhing muc
dich cu thé, chdang han d¢€ choi dién ti hoac quay

May tinh bang
May tinh bang |a cac may

Cic dudmg din
dién cung cfip mét
déng dién nhd chay
khép mang lwdi

Céc duwdng cém
img phat hién cde
thay dé&i trong
déng dign 48 tim
diém cham

Cie ngon tay gil
mit didn tich

Bién trrdmg
xung quanh
dudmg dén
dign bj tde
L~ déng khi tidp
sde vl dhu
yon tay

Ddng didén yéu
hon chay qua
dirfmg cam img
bj cham béd
rugon tay; théng
tin nby duge
truyan tidp

18 bé xlr 1

1 CSham man hinh
Khi cham mét dau ngdn tay [&n man hinh, mot
dign tich nhé bj kéo v phia ngdn tay dan dién. Viéc
nay gay ra sy syt giam dién tich trong déng dién lan
truyin khdp mang ludi, xac dinh vi tri cham.

Man hinh cam ang

Co hai loai man hinh cam dng chinh: cAm ang
dién dung va cam ang dien trd. Ca hai déu cho
pheép ngudi dung tuong tac truc tigp voi cac
yéu td hién thi tren thigt bj ciia ho bdng nhing
¢l cham va ¢t chi don gidn. Loai man hinh
phd bien nhat duoe dng dung trén cic thist bi
di dong la man hinh cdm ving dién dung. Nha
vao dac tinh dan dien cha ddu ngon tay hay
ddu bat cdm ting, nén man hinh nay nhay véi
cdc dong tac cham hon cac loai man hinh cadm
tng khéc. Cic man hinh cam tng dién trd hoat
déng nhd tac dong mot luc vao lop ngoai cta
man hinh lam hai lop phim dién cyc din dién
trong sudt ti€p xie vdi nhau.

Blén thoal théng minh
Thiét bj nay cé cac chirc

video. Mot 6 loai thiét bi di dong con dugc deo tinh di déng dang bang nang tinh todn va cé thé
l&n ngudi nhu mot tieén ich va dé thu thap da ligu, phang. Chung 1&n hon truy Internet cang
chdng han vé& cac hoat dong thé chit ma mét ngudi ’é'l"_lmg %“é"ig‘: ;:I"lig;T nhus két r;d-l mang dién
thue hién méi ngay. SRS rranh hoai.
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CONG NGHE VIEN THONG
Thi&t bi di dong

gaEiEEEm,.  _gEEEEEEEL.
CAERERREEETR.  gRREECEERARRER.
ol Y
S5,  CEEGMMRGRR,.  CeEeee:
mEEEE = GESEEAEEEES _mmmmmy
it otk P R

LRI Rk
“uEEEERE" el | | | ] ]

Dir liégu thé dugce thu lai

Su thay ddi trong ddng dién
dugc do & moi diém nam trén ludi.
Cac diém & ngay bén dudi d3u ngén
tay cd sir syt giam dién tich dn nhﬁt

Biém chju dp hye 1ém
nhiit do ngén tay tao ra

SRR

Cac diém ap luc dugce tinh toén

Kich thudc va hinh dang cla
ving ludi tidp xic véi dau ngén tay cla
ngudi ding dugc nhan dang dé xac
dinh cac didm chju ap luc [én nhat.

Z Loai bo tac nhan gay nhiéu

Nhidu dign ti, hay tap nhidu, can
phai duoce loc bd dé dadm bdo mot sy dap |
(mg diém cham dn dinh va manh. Tap
nhidu ndy cd thé ndy sinh tir cac ngudn
bén ngoai, chang han nhu tlr bé sac.

h
]
|
2]
]|
[ ] ]
1]
[,
@
H
v

b

| 13
HEE
EEEE.
FEEEL
cson
HEE
HEE
Famn

HF.aM

: ]
EJENEFYEELE EEE'

R I e D G R

BEEREREREERD

5 Cac toa dd chinh xac duoc
tinh toan

Cac tin higu dign, trmai didm trén ludi,

ducc gl v bd vi xir Iy cla thist b, tai

day di lieu duge tinh todn d& tim ra vj

tri chinh xéc noi d3u ngon tay cham.

M{}E;]ng nhung ﬂar: o ué.rn '

hiru dyng nhat cla thiét b di

dong chinh 1a kha nang ket | [
| ndiva giao ti€p vai cac thiét |

bj khac gannd. Cacthistbi |

| o thé dugc két ndi truc tidp,
| nhung thudng thi sé tien
| hon khi trao déi di ligu qua

| v tuyén.

| dung tin hiéu v tuyén, cac thidt
| cd thé dugc két ndi véi nhau ma

| théng tin théng qua mot bo
| dinh tuyén, cOng tlr day két ndi
| i rmang Internet.

®

|

| clm hang hodc nha may - phatra
| cac song vd tuyén doc nhat rigng
| ¢, thr dé cac thiét bj di ddng cd

| thé nhan dang dugc chang.

i
mang khong day nhd séng |
|

K&t ndi Bluetooth
Cdng nghé Bluetooth
van dung cac sang v
tuyén dé lign lac trong
pham vi gan, Nhé sl

bi - gfm ca tai nghe Bluetooth -

khdng cin day ndi.

Két ndi Wi-Fi
> Mang Wi-Fi (xem tr,
=  202-203)gilp cac

thigt bj trong mang
cuc bd cd thé trao ddi

Céng nghé RFID

Cac nhan nhan dang
qua tan s vo tuydn
(RFID) = thudmng duoc
gén v cac db vat trong

Két ndi NFC

Trao d&i thang tin pham |
| vihep (MNFOYchophép |
hai thigt bj & rat g3n nhau |

ct thé trao d&i thong tin. Cong

| nghé nay dupc sirdyng trong cac

hé théng thanh todn khidngcan |
r:h&rn va cac the khoa tin _;

S

5
o
':::-._-'-'__! .
= |
May doc sach
m%*hﬁﬁmﬁ Cac may doc sach dugc
thu nm nay mﬂm - thiét ké dé doc cac sach
" hop nhigu chirc y dién tir. Nhigu loai con st
g.’ia mbt chidc ' dung gi&y dién t (xem

I:I'ml hong rninh.z . tr. 208-209).
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I
-Fﬁf_:_-'f""
Pién thoai th minh / Soscrnnas
én Oal 6n.g / THONG MINH NAO
/  RADOIDAU TIEN?
bien thoai thong minh 1a mét dang may tinh cdm tay véi Chiéc dién thoai Simon clia
nhifu tinh ning phén ciing va phdn mém. Thong thudng, hang IBM la dién thoai théng
chiing ta sit dung may nhd vio mot man hinh cim tng | minh dau tién, dugc ban vao
(xem tr. 204-205) phui trén bé mét trude clia may. Cac \ ;:;‘5‘-15;"3‘; ﬂf;ctf;?:g _,
dién thoai théng minh chay he digu hanh di dong va co " bl mot modem c6 /
thé duge higu chinh cac tinh nang bing cach tai xudng kha nang giri va nhan
va cai dat thém cac tng dung. e e cac ban fax.
Pién thoai théng minh c6 chitc ning gi? e bt
Bién thoai thong minh ket hop cac tinh nang cia mot chise miin hinh cim img 1,

dign dung (xem tr.

dien thoai va mét mdy tinh cd nhé. Chung co thé cho phep Sefiplnt

ngudi dang lien lac qua mang dién thoai, Wi-Fi, Bluetooth va
GPS, déng thai ching con duge trang bi cac camera, mic, loa,
cdm bién, ngoai ra cdn o hang trigu cac dich vu khace naa co
san trén cac kho ting dung. Su ndi 1én cta nhing thigt bi manh
me va tien dung nay da lam cho rat nhidu cac thiét bj chuyén
dung khac trd nén 18i thai. -

- Loa
B Mot loa oo nhd dugc tich hop vao

% T trong dign thoai 3€ cung clp &m

{ thanh khi dam thoai va chay chuong

B A trinh da phuong tién, NG cing cho

' phep ngudi dung nghe god gua [loa
ngoai dién thoai ma khdng cn cam
dién thoai (ché dé ranh tay). Cam bifn vin tay g
AR
Nho c6 mic, dién thoai théng ud dina khi thue
rninh c& chirc nang gidng nhu hién tﬁ“h todn
migt chiéc dign thoai thing
thudmg. Mic cdn b chic nang
ghi am va oo tinh ndng giao tidp
vidi cac trg Iy ky thuat sé.
Camera
Hau nhu tat ca cAc dién thoai ._
théng minh d&u cb cAc camera  Vanh kim logi o3
nhocong sudtthdp Scdmédt  cia mot =8 dién —,
trude va mat sau. Hau hét ddg thogi théng |
co tinh nang zoom ki thudt s&  minh hign dai cé
vacomotdénchdpphatratdr chie aiing skl "
cac di &t phat sang (déen LED). mét ing tedd

L B& phan két néi Bluetooth
1) Chip Bluetooth giup két ndi khong
4 day gila diégn thoai voi cac thidt bj
v khac nihly sir dyng cic tin higu vo
L mén' Chip nay cing cho phép két
| wéii cac tai nghe Bluetooth,
Satnav
Chip dinh vi vé tinh (Satnav) két ndi tai

Phan cimg
va phin mém
bién thoal théng
rminh cd chia cdc
linh kién phan cung cb
nhd, chang han nhu camera,
duoc chay nhd mat bd wvi xir Iy

; - Cée cudn diy va dugc cdp nang luong bdi mot
| - va p nang lugng
sk ﬁmﬁggﬁ;ﬂfﬁg@ Efgng din dign cho vién pin ¢& kha nang sac lai nhidu [an.
dinh vi toan cau (GPS) tai My, C6 thé phép mot =8 dién — Cac chic nang cda phan cing rdt da dung
tridy e i cich wa dink vi va bk thogi théng minh HE'I:F 'E-"g'f! L;'-:l?ﬂ mﬂéﬂiﬂgﬂéﬁaﬂ c;u%ngatﬂ;l'a
. sac khéng diy chuyén dung ¢ ugc tai ve va cai dat
thong qua cac ung dyng. trén thit bi,
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G tin nhin

Nhién tin dang van ban 1a hoat dong
gui va nhan cac tin nhan dién tu
thong qua cac mang di dong. Hau
hét cac doan van ban dugce trao ddi
si1 dung dich vu nhén tin van ban
ngan (SMS), cho phep gui di cic
thong diép ngan chi bang chi viét

Tin nhan dugc gl di nhu thé nao
Tin nhén cla ngudi gli duge chuyén phat, thong qua mét thap thu
phat s6ng, t&i mat trung tam chuyén mach dich vu di deng (MCS)
¢dé tim dia chi Trung tam dich vy tin nhan ngan (SMSC) cla ngudi
gl va chuyén tigp tin nhdn tdi d6. Trung tam SMSC sé kiém tra xem
dia chl ngudi nhan cd kha dung khéng. MNéu cd, tin nhan s& dugc gli
tr day thong qua mdt MSC. N

dén khi dia chi ngudi nhan kha dyng.

CONG NGHE VIEN THONG
Bign thoai thong min

206 /207 %

FEFEFESEE R R R E R E R A R EE

u khang, tin nhén s& dugc luu trl cho

t6i da 160 ky tut. Tuy nhién, dich Chao |

vu nhan tin da phuong tien (MMS) | fezd

st dung cac mang di dong dé trao

ddi cac tin nhdn co chua hinh anh, ' :
video, va cac doan am thanh. NGeUudL et MsC SMSC MSC NGUOI NHAN
MOI DIEN THOAI THONG MINH | Giat6cké

PEU CO CHUA CAC KIM
LOAI QUY GOM VANG,
BAC VA BACH KIM

Mang Internet

Bién thoai thong minh cé thé két ndi
Internet qua mang Wi-Fi hodéc mang r_::||
dong. Hign nay hau hét cac dién thoai
diu sirdyng mang 4G - cong nghé

di ddng thé he tha tu, cho toc 96 tai
nhanh hon rat nhidu,

May choi dién tir

Cac dign thoal thong minh b thé dugc
ding nhur tay cAm trd choi dign t mang
theo ngudi. Khang gidng nhu tay cam,
chang khong bac gdbm cac bo mach db
hoa chuyen dung ma dugc trang bj cac bd
%0 by a8 hoa manh mé dé xda Iy hinh anh,
dd hoa chuyén ddng va video.

56 dia chi

Hau hét cac dién thoai thong minh déu co

tinh nang s& dja chi dign tr luu lai cic thdng

s tin lien Lec, MOt vai loai dign thoai cdn cd kha
=~ na&ng &y ra thana tin tirsé théng qua cac

SO trang mang truyen thdng xa hoi va tai khoan

thur d‘ib%n tir, vé cd thé dugc truy cap nhdra

l&énh bang giong ndi cho tro ly ao.

Cac hé théng thanh toan

Bién thoai théng minh ¢é thé thanh toan
truc tuyén khéng day bing nhidu cach
thire khac nhau, gdm ca tin higu vo tuyén
va tin higu tir phéng theo cac dai td trén
thé ngan hdng. Qué trinh thanh todn
thudng can tédi mét thi tuc xac thyc dé
xac nhan danh tinh.

Am nhac

Ngudi ding cd thé tai nhac tl cac ing
dyng, nghe tryc tuyén qua Wi-Fi hodc két
ndi mang di dong, hodc dua vao tir b suu
tap cla minh. Cac dign thoai thong minh
hé trg nhitu dinh dang cla tép tin nhac,
gam MP3, AAC, WA, va WaAN,

NN

R4t nhiéu dién thoai théng minh cé tich hop cédc gia
tac k& sietu nhd dé do su dich chuyén ciia may. Nhong
cam bign cha gia téc ké nay duoc dang dé phat hien
phuong huong cda thiét bi, vl vay man hinh hién thi
¢t thé chuyén ddi qua lai giga ché do chan dung (doc)
va phong canh (ngang) tay theo ngudi dang cam dién
thoai nhu thé nae. Bign thoai cing ob the duge sd
dung nhu mot thist bi do bude di va cung cdp thong
tin cho tré choi dign td trén di dong.
Biém neo giin ef dinh “Riing
vao thin dign thoal
Bién thoai dat
c& dinh
Céac dién cyc gén b dinh
gida cac "rang” cuia mot
::hﬁi %ia t;'gnlgr cia;:r;g Ed‘h:aéc . R
oc lam tor silic, Cac dien e T
cye va khdi gia trong KHOIGIATRONG

o

Dién cue e dinh

®xudng khi cd chuy

déng, va dién tich cua nd
anh hudng toi dign trudng
quanh cac dién cuyc, tac

ra mdt dong digén. Thong
tin ndy cho b xir by biét : |
dugc téc d dich chuyén .

dugc két ndi vai pin, vi B . :
vay khéi gia trong dugc , :
tich dién, tao ra mot dign ]
trudng gida cac "rang”. i A
Khi khdi & trang thai tinh, -4
dong dién khdng chay — i
q'.ﬂ. C-E'E dié‘n eye v& :f: "ﬁng"
Khéi gi tidn sit nhau nhigy hem,
dich EhLI.I‘_,"E‘]'l :';'T?I.I.E[ tde ddng téd dién truémg
theo chuyén déng R
2 Phathién chuyén ', \
déng - 1\
Khdi gla trong vo _ : A

va hudng dich chuyén cla
dign thoai.
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Co ché hoat dong ctia gidy dién tit

Bén trong gidy dién t la hang nghin cac khdi cdu cue nhé, mai khai ciu
chia cac hat sdc té den va cac hat sic t6 tring trong mot chat léng trong
sudt nhot dau. Cac hat den mang dién tich 4m, con cic hat tridng mang
dien tich duong. Mot dien tich duong cuc nhé, do cac transistor bén dudsi
man hinh hién thi tao ra, s& hut cac hat den va ddy cdc hat tring. Mot
dien tich am sé lam didu nguoc lai. Bo xd 1y cda thiet bj se kidm sodt loai
dién tich nao se hién dién & vi tri nao, hop thanh cac hinh anh den tring
va chi van ban hién thi trén man hinh. Néu digén tich Am & bén nay cha
khéi cdu va dien tich duong ¢ bén kia, mot khdi don 12 s& e6 mau nila
trang-nda den va hién thi mau xam.

: 1 ! i Mo M ]
4+ D000,
10 X : 200 X

Cac khél cdu cuc nho e,

M&i khéi ciu cuc nhd ciu thanh cac ~ CHU THICH

hinh &nh va ch van ban trén gid i3 = Dign tich &m
it s 06 RICh thurde 8 bgrgng + Bi§n tich duong &= Bign tich &
cla mot s¢i toe con ngudi.

Gidy dién tu

Mot s6 may doc sach hién thj cac trang van ban trén man
hinh dugc lam bang gidy dién tit. Gi6ng nhu gidy that, gidy
dién t hién thi véi anh sdng phan xa. Diéu nay khién cho
gidy dién t phii hop hon cho viéc doc cic van ban chi, vi
no6 khong khi€n mat bj méi va cé thé doc t6t dusi 4nh sang
mat trai.
DPOCTRONGBONG TSI
Gidy -:-iien tll-: l-:H-s.;.:ng nhat B —

thiet phai tu phat séng o o
giting nhu man hinh may TAM CHIEU
tinh. Tuy wvay, dé doc SANG MAT
trong bdng téi, nhidu TRUTC
thigt bj doc sach dign td

BENM LED

cd cac bdng dén LED 1ap .
doc theo canh vign cla Min [/ o=
rman hink Ijé' chidu séng hink ._,." e ::__ e ¥
chr hién thj trén man cam -/ % 2
hinh. Anh sang chigu ‘M9
qua phan beén trong cla
man hinh trong sudt va
roi phan tan lén trang
. gidy dign tir & bén dudi.

| Anh sing
phan xa bén
trong ril rod
phiin tdn
xufng bén
durii

Gify —
didn v
[

£ Cée hat tich dién
" duremg b diy

§
i
|

1 Cachat sac té den tich dién
am, cén hat séc t8 trédng tich

dién duong. Mot dien tich duong
E&n dundi man hinh hign thi s& hot
cac phan tlr den.
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/  DOCSACH TREN
/ MAY TINH BANG GIAY
/ DIEN TU THAY Vi MAY TINH
/| BANG LCD TRUGC KHI DI
| NGUCO TOT HON KHONG?

| C6 18 tét hon. Strdung may tinh
. bang cé thé khién ta khé ng
' hon vi anh sang xanh né phat ra |/
c6 thé can tré hoat dong
cla hodc mén melatonin
digu hoa gidc ngl.

CONG NGHE MUC IN
Bfgu TU DUOC DUNG
DE TAO RA CAC LOAI

QUAN AO CO

CAC HOA TIET

THAY POI aaa)
s = |
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Jr Bién tich Dign tich im |
Céc hat tich dién | duong
dueng bj dign \
tich &m kit ¥

- =
Khi mét dign tich am duge ap CAc hat s&c té trang bj dién Mot vi xir ly bén trong thigt
4 bén dudi man hinh, cac hat 5 tich am hdt, cdn cac hat den 4 bj kiém soat noi ap timg logi
trang tich dién duong sé thé chd tich dién am bj ddy va chuyén dién tich. Hon hop cla cac hat den
cac hat den. dang xa khdi né. va trang 5& hién thj mau xam.
Man hinh dién 4m Man hinh duge V2,
Gisng nhu gigy dien tu, cong nghe dién 4m hoat déng tae nén tir cde

&t mau dé, xanh
theo co ché phan xa anh sang. Cac man hinh dién am ™ ﬁ“ :fm‘;; ?;m

hi¢n thi mau va 6 thé trinh chigu video vi né thay Khing cé —
d6i nhanh gdp nhidu l4n gidy dién ti. Hang nghin cac dnh sdng
khoang siéu nhé duoe tao ra trén nén mét tam nhua th“ 2
trang phan xa, mdi khoang chia mot giot chat long den. Pf*:ﬂh*fﬁ ~
Tin hiéu tt may tinh sé tao ramot dien dapkhiéncho 3o sing
chat long chuyén dong toi lui trong khoang gidng nhu

Phén xg dnh
mét tAm man, hdp thu hoac phan xa anh sang. sdng téi da
A - Anh sdng chifu vio
NHIN TU MAT BEN Lt;m loe xanh li _
F'ln:h sr'tng L"]'I.'i.EU. -_1' Anh 54 ng bi i h':“ -n]-l- i \ m— A:n]'l m“g chiEu i
vao tAm lpc —3 phén xg rit mpnh \ " b?ph::r:g i ---- tE i x“ s

Chilt léng mau
den hilp thu
dnh sdng

| - 5 v
- | TAM PHAN XA MAU TRANG
I !
| Chiitléngtas  |pg phin xa | Dign th thay 481 khisn chit Chit long trin khilp, |
thanh hat, gibng 140y léng tran ra, hip thy mét phiin lam wét hoan toan tim
nhur giot it dnh séng phin xa
trén sép nén
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Cac may gieo hat
theo hang
B& phiin phiin phéi hat Hat di chuyén . :
dira ht ra déu nhau xuing &ng gieo Theo 18i canh tac truyén théng, viéc
qua vai Sng gieo hat  hat, cdch quing trdng trot trén canh dédng gém nhidu
gh&ni lém | dBu diin cong doan: lam dat, len ludng, rac hat
| f va phu dat kin hat, chung khién dat

co nguy co trd nén |l va xdi mén, cang
rihut tdn nhidu thai gian. Cac may gieo
hat hi¢n dai cé thé lam phdn lén cac
cong doan nay chi trong mot 1an chay,
gieo hat theo nhing hang déu tam

tadp cung lac vai bén phan va phun
thudc bao ve thuc vat. Hiu hét cac loai
mady tién tign cd the gieo mdt 1dn 72
hang. méi hang déu duoc xép theo vi
tri chinh xac trén canh ddng nhd st
dung hé théng dinh vi toan cdu (GPS),

s - - LY
s " ] -
. 1 ;

LR L SR R R -
e S S R e i ] o

3z Ong phan phéi hat
B¢ phan phan phéi

hat s& hat va déy hat vao

trong timg Sng giao,

Co cflu clp
hat diy hat
vio dng

Van chuyén hat
% Hat dugc dua déu dan vao

(e &ng dé chung roi xudng ludng cach
nhau mot khedng dinh san va it bj
hur hai nhat.

Hau hét cac may gieo hat cd mét
thung chima, hodc nhigu hon, l3p d5t &

phia trudc banh xe gieo, mdi thing cé
kh& nang chira 875 kg hat.

" - L

Trong trot

May gieo hat da tén tai tit hang tram nam nay. Tuy nhién
cac loai may gieo hat hién nay da dugc cai tién vé nang Ivc
vA gia ting kich thudc dé c6 thé gieo tréng nhiing khoang
rudng rong trong mot lugt gieo, it ngdn dang ké thei gian
gieo hat gifng. Dhu méy kéo

= 2,6 Ti TAN

' l: LA TONG SAN LUONG NGU COC PUOC SAN XUAT RA
W~ TREN TOAN THE GIOI MOI NAM

Midy gieo hat theo hang
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Trong trot 212 f! 2]-3
T“ﬁl L Aty /Wil S
tran bé mat Tudi tiéu g
Nuéc ngap toan bo Nhidu ndng dan phu thude vao ngudn nudc H& thé m ha
b8 mithosc chity xudng mua tu nhién dé tudi tém mua mang, nhung lob < NG cAc duh
cac luéng nhd trong Iuc : : giot suaung g
hoac dugc bom VAo rudng. d nhigu viang khi hau, cay hoa mau can phai éng, hodc 1a duge lam tor =
Tudi kiu nay rat tén cong suec, 6 cac he thang tudi tieu dé tudi tdm. Cac he Eﬂv&tﬁﬁtﬁﬂﬁ *ﬁ%
ﬁmﬂ Eﬁf}ﬁ gﬁ;ﬁ; théng nay rat da dang, tu nhang cach thuc duia?dﬁtu?cﬁé A e s T
c6 Nguy co gay Ngap ung. tudi don gian nho trong luc dén he théng dan b ré y trdng.
' WO nude truce tifp tai bo ré cia ting cay. He thdng \

Turdri
trung tam

Céc voi phun di chuyén
xoay vong tron trén cac
thép gén banh xe. Phuong
phép nay gidp tudi nudc dugc
mét dien tich I&n trong midt
khoang théi gian tuong d&i ngén.

Binh xe
xé rinh _
tao rinh
luding hinh
chir ¥

tudi tieu oo thé gay ra nhiéu van dé: lang phi
nude, cay hoa mau co the bi nhidm cac chat
doc hai néu s dung nudc chua qua xi ly, va
d4t co the din bi nhifm man. Ta co thé s
dung cong nghe thong minh dé dua
nude tai vi tri cdn nhat, thay vi
tudi nudce tran lan.

Tudi phun
Mude duge tudi dau
xung quanh théng qua
mét voi phun suong hoac
céc sung phun nudc ap luc
cao l4p trén mot nén xoay. Tuy
nhién, phun nudc vao tro

Tudi ngdm khéng trung cé thé lam that

Mgt he thdng ng
duc 14 dugce strdung
dé nang mMuyc NUSe ngam
hodc dé dua nude tryc tidp

Binh dinh ¢& xde djinh
45 sfiu eda rlinh ludng
Binh gia o8
hat lam chiic 4
diit quanh hat

Binh lip hat
lip chéo gbc

Phiin bdn dang IEm.H

&0

5 Lam ranh lu Seesmile - = 3nh vh b ph |
. banh: ] Mét banh xe of dinh hat 58 ép ac banh xe [4p hat dugc 1ap

canh quatsé xéranh dat véidosduva cac hatvao trong ludng dat nha mot ﬁrﬁqﬁﬂﬂ_b&:ﬂ%ﬁ)w%ﬁm

hinh dang phi hop. Cac hat sé ddudanrol  co cdu trugt hodc cudn dé nang cao wrﬂvﬁ'ﬁaﬁtmdﬂngse 'mbam e

R Tanh. D61 kil HOUS! fa Cms b6 sy s tigp x(ic oize hat vGi dét vaho!  mot ben hogc hai ben cia ranh hat & cong
- m -Viéc ndly cing giip : >
ca phan bén va thudc béo vé thuc vat. hat khéng bi ndy ra khoi ranh, doan nay. Sau clng, b mat s& ducc

béang bdi mot con lan hodc day cao
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MAY BO
Ef.'} EE]%U EI:IEHH | CHAN My tao xung didu chinh
CHAM KHONG KHONG bdit-tdit chu ki chiin khéng
= 2 IR SRR RN N W W - :
T T
s ﬁﬁ:hﬁn héa trén véi siia 1
g nthimg chi bb khic va
bot khi duge loai ba g
BINH
ONG DAN CHUA

BOM XA kﬂms
sta

4 Chuyén téi bén luu trir
Khi binh dyng sta day, bom
¥a sl@ sé& day sha vao trong mot
ban chima lén duge 1am lanh d& chd
xe chdr sia tai 18y,

ONG DAN sTA DAL

[ AN EEN NN ENERNEEENEEE N RN E NN NN N NN NN =
. i |

Chan nudéi

Nhing ngudi néng dan chin nudi gia stc gia cAdm sif dung nhiing
he théng hét siic phiic tap dé cham s6c cac con vat va nang cao

san lugng. Trong nganh chan nudi bo stta, viéc 4p dung céng nghe
da Jam tidng ning sudt rat 1én nhd co theé vat stta mot vai con bo

cung lac.

Khi methan tit phan bo
Chan nuoi bt sta thai ra rat nhidu
chat thai, gdm co phan, chat thaj tu
chudng trai va nuéc thai ti qua trinh
1dy sta. Gidng nhu chat thai nong
nghiép khac sau khi thu hoach rau
cl qua, chung can duge xu by loai

bd. R4t nhiéu trang trai 1on ap dung
cong nghe U yém khi dé bign chat
thdi thanh dang ban lang it doc hai
ot the sit dung lam phan bon, hodc
thanh khi methan lam nhien lieu, d6t
nong va san xudt dien. Nhidu néng
dan con canh tac thém cay hoa mau,
chang han nhu ngo, dé bé sung vao
bé & nham tang san lugng khi va gia,
tang lugng nang lugng dau ra.

Gua trinh phan hay
v&m khi

Cac bdn G yém khi rét
16n, trong d6 co cac
! T =19 = K

..:".-' s i, -

' MAY TAO XUNG

28000 OBOBENES

1 Taora
xung nhip
Mot van khi dugc goi
I& van digu ap kiém
soat ap luc trong cac
@ng, luan phién thay
| dbi gida trang thai

I¥d IOH DNO

N .

3 Chuyén sira tai
binh dung

S0a bl bau cym vat
dugc dan chay qua
mot Sng din sta dai,
van hanh nhér mot
1) maéay hit chan khong,
o 161 binh dung.

T T T T TR T T
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Chan nudi
AR EE SRR

PUONG ONG DAN SUA TU NHONG
CHU BO KHAC

kin mim it

Gng hoi ngiin
cl\nugyﬁn k';i?ﬂnng‘kir}

ﬁgdinamdﬂﬁ

o hlxw ua-n tl,u:

> "-I"itsﬁn
vt sta (bén phai), may tao xu

tﬁaﬂmn eﬂarﬂmﬁ! r‘gtacmmrg P

umman hidt s0= dai tao ra, vi
\ra].rscpam.mhul:ra i nam v bo, bén

Cée hiit

CUM HUOT khang of sy chénh ap gida hai
Cum hu;g-‘&mbhﬁn — = nﬂmfmtcﬁ%% I:Ft-mI
dw;?w';“ ‘; f;: "_%' " cHU THICH _
&na bl vk dng :'I!.u » I-Euénhg‘dl ;]!:g:yin MOT MAY VATSUABO CO
onaine ¢ | THE VAT SUA CUA 100 CON
I-:}ué“n?a dichuyin | BO TRONG 1GIO, SO VOI 6
A EE RN A R RN M sy CUNKHlvATTHUC.ﬁHG

NHIET DIEN  NHIEN LIEU KHf DOT
§ CAC RO BOT
3 DUCOC UNG DUNG
TRONG NGANH CHAN
NUOI BO SUA NHU NAO?

e M noe [ orves s o com it
. ding tryc tiép trén trang - =% NOoi san xudt nhién lidu chay dé quét the nhan dang (thé

tén) cla mot con bo nham xac
dinh xem gan day né da dugc

vat sira chua, va cac canh tay

trai dé lam ndng bdn 0 hoac © phuong tign co gidi hodc dugc
duoe ding dé san xudt dien  chuyén thanh khi dét sinh hoc
cdp nang lugng cho may téi tao dé sudi dm hoac cho

mac trén trang trai. nganh ché bién ﬂﬂl'lﬂ nghigp. g .
[ M | [ | I | ] (&) hé:::é-:n thé dugc sur ?Sung
d va thao cac coc
ChatEhai Nt . it st
qué trinh phan hiy cé :

thé dugc dung lam phan
35 pHAN bOnta dﬂnﬁummﬁadﬂhﬂcmmma
'_""'} : duge x by loai bO mam bénh lai duge ding lam
BON nhndﬂ ngcﬁamvatca.:chﬁtmailﬁng
thé dugc phun tudi trén cac cénh dbng.

Chét léng thanh phdm, hay phan hiu
L brdi gqua qua trinh phan tach va =il
m:'mglabh
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May thu hoach

Stt dung may moc dé thu hoach trén canh dénglén sétranh

cho viéc c4dn dén lao dong chan tay. Nhitng cd may tan tién =
nh4t ing dung cong nghé tit dong hoa dé thu hoach, chidng
han nhu thu hoach qua va rau e, phén viéc cho t6i mai gdn

ngudi ta van lam bing Tach hat
day ik tay. Gat Bén Q'”Qf trﬁangh
. Bau gat cha may dé dang dap. mét b cac than
May gt dap lién hop thao14p va c6 thé duocthay dé || guay voi toc do cao s
M6t trong nhang may moéc lén nhat tren nong  PhU hop véi ting loai nga cde o chia tach hat: nod

cdc, hat lép, va nhimg
vyn nhd khai than ra,
than ra sé roi xudng

N sang rang cua tach ra.

. _ khac nhau, Bau gat tiéu chudn
trang chinh la chigc may gat dap lien hop, vai cé mot ban cét,g&i cay ngl céc

kha nang thu hoach khodng 70 tdn hat mdi gio. 6 xudng, no dugc quet gat vao

: trong truc xodn tal cay bdi mdt
Cac may gat dap lien hop duge dat tén nhu vay qudng gat roi duoe chiyén len

vl chang két hop ba hoat dong thu hoach riéng  theo bang chuyén tai vao trong
ré vao trong mot chige may duy nhat: gat (cat), tréng dap.
dap (xoay dap cay ngo ctc d& tach rieng hat), va _ At e,
sang ré (théi khong khi dé loai bd vé bao bap va
bao hat, hay vun trau). Sau cang, may gat dap
¥4 than ra trd lai tren canh dong.

Béng lia duoe
. vinchuydn lén
phia trén cda bing

Gubng gat xoay tron

. :.. 4 ;, 4
Huémg di chuyén ‘ T:l;cmﬂn tdi ey kéo ciy lia mi
Va0 trong
B¢ phan diéu khién
Tuong lai cia may thu hoach o e eans o
Trong tuong lai ro bt co thé se dam Qui chin C;E'“ ara T hocva cam bign &p ..
duong nhigm wy thu hoach rau ci va cim bidn lye gén trén canhtay =~ MAN HINH

ré bt 5& gld Ji lidw b

midk bé vi xir by trung HIEN THI
tam. Ché 46 kidm sodt
ducge cal dat tir tredc sé
®&c dinh mau sac, do
chiln, hoac kich thude
trude khi quyst dinh ré
Bt o thu hal quided
hay khdng.

Tin hidu hinh

dnh duge gin téi
tinh

qua. Mot 56 loai ro bdt tha nghiém su
dung cac cam bign dé danh gia xem lieu
cdy hoa mau da san sang cho thu hoach
chua. Cac loai khac két hop cam bién nay
vai mot camera xac dinh mau sdc cia

qua hofc rau ol Thu hédi qua chin cdn
phai dugc tién hanh nhe nhang cadn than;
déi voi nhiang loai qua nhu tao, ro bét se
s dung tay hai tao chan khong dé hat
14y qua, trong khi nhang ro bot khac sa - S ——— T
dung nhing cong cu dé cdn than cat qua CAY - s B ——
hoae rau ot khéi cusng clia no. CA CHUA" '
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havy thu hoach

£6 diy thiung chia ke e R e e 5
il U S - | CHU THICH
ng vaoe trong thing. _) e

thang da day, hat sé duge . J - ?
dé hét sang mot xe kéo | Hulng di chuyén cia hyt Eﬁuﬁﬂgi di Egy{h ntﬂﬁa R
chu'_n&en ?_hr} theo canh may I hoLil —) Eh:;‘; dﬁs} e - Toan b§ rom ra
g3t dap lien hop. Hm:mg di chuyén clia rom ra : _J ‘é'; mj“at_Ph%EE'?lﬂg

: F ; 3P 401 Tl khod

THUNG CHUA mép dusi sing
rgﬁcﬂc 58 roi qua mot sang bén
dudi trdng dap vao trong mang himg. 2

Nhimg hat lda con dinh trén rom s& roie
qua cic-sang & diy cla sang rﬁngcua* :
téchrava:hayqu v lai pnang himg

My xfit nhd rom
ra dé ching duoe
cay 1§t dp vao
trong diit

gt lép duge
Tﬁr HAT thili ra ngodi

Loai bd rom ra va trau
Cac quat thdi bay rom
va trdu ra ngoai. Trudc do,

Quagt thai ‘ Hat cc dé vao thiung chira

vun triiu khéi T mang himg, hat cdc sé& di chuyén
hatliamira  9ua Mot s sang khac trudce khi duge dua

Bia neodt cik lén trén 36 vao thung chia nhd mdt tryc ram ra cé thé duoc méy phay
PR wo#n tai hat. rom xat nhd.
CAC MAY THU HAI CO KHi PHO BIEN
May thu bong
C4 hai loai méy thu hoach bong. May ngit bong sé& ngét qua MOT GIA
béng trén cay nhd vao cac chia hodc con sudt quay. May tust . «
béng s& kéo nguoc lén toan bo cay bang, va sau dé s& oo mot LUA MI
may khéc loal bd nhima phan khéng mong mudn co TH E
May thu hoach cu cai duéng i
Céc dao cét sé loai bd 14, sau dé banh xe sé nang cl cai lén LAMBUQCC
: trén may. CO sé& truy®n gua cac tryuc quay lam sach dé gat bd =
hét dat trude khi dugc nang lén chuyén vao trong thing chia, 4 2 ﬁ
May rung cay co hoc : .
Bé thu hoach qua & liu, qua hach va cac loai qua It bj giap, BANH MI
ngudi ta thudng hay ding mét may rung cay co hoc. Nhimg
may nay co mot xi lanh thiy lyc kep chat than cay va rung lac

cho qua rng xudng. Sau dé qua s& duoc thu gom lai
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Canh tac khong can dat

Vi nhu cdu vé luong thuic thuc phdm ting 1én, néng dan MOT NONG TRAI THUY
d4 sang tao ra nhiéu phuong phap mai hiéu qua hon dé CANH CHi SUDUNG
tréng trot. Canh tac khong c4n d4t gitip cho néng dan c6

10% LUONG NUGC
CAN DUNG CHO MOT
NONG TRAI CANH TAC

TRUYEN THONG
Thiy canh

Trong mat he thong thay canh, cay tréng sinh trudng ma khong cdn

tol dat va hap thu chat dinh duong hoa tan trong nude, thudng 1a duge dua vao

bang may bom. Nong do chat dinh duong co thé duge tinh toan pha hop voi ting loai cay

tréng, va ngudi ta co thé dé dang kidm soat anh sang, 46 thoang khi, do dm va nhigt do. Co
mot vai kigu he thdng thiy canh khac nhau.

| Anh sdng nhén tao

| Chy lo Imig

thé tréng cay gdn nhu & bat ot dau, nhe kigm soat chat

ché cac diéu kien phi hgp cho cay sinh truéng va han ché
téi thidu tac dong téi moi trudng.

May sue khi dia khi

. ]I _ Bd bot bé sung khéng khi ’
* "# ; / héa fan vao trong nuac 7|
M,ﬁ}r bom i o
I Bom dinh dudmg
dinh dufng 15a b

Mo hinh khi canh | dinh dufng
Ré cay dugc dé cho moc lo lima bén trén mdt thing
chda va hat chat dinh dudng hoa tan trong hoi nudc
duoc xjt 1&n ti mdt bom dinh dudng. Cay dugc phun
suong val phit mét [An 3& ngan ré bj khd.

Gid thi wing

Bie hiit dung dich
~ dinh duimg

Hé théng bac thuy canh
Cay sinh trudng trong mdt gid thé gdm cb da perlite,
xa di, hoac d3 verrniculite. Chét dinh dufng dugc
hat tir bé chim lén gid thé trdng nhéd higén tugng mao
dan cla cac day bac hit nudc.

Cong nghé mang dinh dugng
Dinh dudng hda tan dugc bom vao mét khay trdng
va khong nglimg chay qua diu bd ré. Khay dugc dat
nghiéng dé nudc cd thé chay nguoc trd lal vao trong
thing chia dudi tac. dung cla trong Iyc.

ol dn“nfﬂiﬂh Dung dich

N dihin | dinh dutng
S Miéy bom dinh dufmg

Hé théng nho giot

Chét dinh duting duoc nhd giot xudng gia thé trdng

& xung quanh adc mdi cay mot cach du dan, Nudc

dinh dudng du thia sé chay nguoc lai thing chia va

o6 thé dugc tai s&rdyng trong hé thdng,
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CONG NGHE THUC PHAM VA NONG NGHIEP
Canh tac khong cin dat

Thiy sinh

tir chat thai cha ca se nudi cay,

Cay duoc bon phan hoantoan
tu nhien, khong cAn thudc trit
cd hodc thudc trd sau, va khong

o6 nguy co nhidm cac mam

benh bat ngudn tir d4t. Ta cang

cothe an ca.
- &

Vi khudn bign
déi ammaonia
thanh nitrit
gau dd thanh

nitrat

KHAY TRONG

-
L
[
L]

&

3 Nitrit chuyén
thanh nitrat
Vi sinh vat trong gid thé s& bién
ddi ammaonia thanh nitrit trudc
rivi thanh nitrat, Cay trdng hip

Tai sirdung nudc

Mude sach khdng
cd ammonia duge dua
trdr lai bé nudi ca.

thuy nitrat dé sinh trudng.

Thite &n cho cé Wute sach
E.E H‘Uﬁ: Cﬁ; & .:" ..,L. - m“g Eﬁn
DT B ammnuinduﬁ

dira trélad

1 Nhiém bén l

Bé nude bi nhiém
ammonia tr thic &n thia cla

ca va chat thai ti ching.

P

-------------------

: ‘canh, trong cung dién tich,
nudc sach s& duge dua trd lai bé. cac néng dan cé the trbng
trot dugc gdp 4 t6i10 lan
sé cay theo phuong thirc

218/ 219

----------------------

FEEESTREES

Hé théng nay két hop giga he PHUONG PHAP

théng thiy canh va nudi tréng THUY CANH GIUP TIET e
thity hdi san. Nude tu bé ca KIEM BUOC BAO NHIEU

duoe tai tudn hoan qua mot DIEN TICH TRONG?

canh tac truyén
théng.

Bén mot ngay nao do, cac trang trai

thanh thi cé thé (ng dung cac hé

théng tring trot khéng ciin dét trong
cac tha nha choc trdi. Cay trdng cb
thé sinh trudmg trong cac hé théng
gié dat thang ding hodc trén cac san
nhe. RS bét s& cham sdc va thu hoach,
trong khi cac cam bién sé gidm soat

qué trinh sinh trudng coa cay.
Tdm
Ben chim
nuéne s

Ciy cfi
phit
trié

kha
thnd:E

e

Céc b thg?
*5“"! fumng oap Cira hang
et R
el .- -
CHU THICH
Ammonia Vi khuiin
O fuons @
@ Mitrit (NO_) ﬂ Mitrat (NO_}




yeukindld

ANH SANG MAT TROI
Rat it dnh sdng 46 va xanh lam bi
phinxs, b hit dfudiduwc hdp BB miit ld thay ddi, nén
thu d@ cdp nhién lifu choquatrink  phén xa it dnh sdng hing

guang h ngoai hon
g ngoail dé

Anh sdng Anh sing -. e
it ' Tanhld| | Aok | RS
Sang | 5d ¥ - s
, T xanh lam ot 3l
- : trong dat va ham lugng chat digp luc

0 ctia cAy trdng.

sang ﬁh’lrffﬁi_yﬁﬁ@' Fsong iR
phat hién miic nute

&U &nh sang rat khac nhau tiy -g

theo trang thai vat Iy cla nd. Mot chiée 1 khde manhsae o
hép thy hau hdt 4nh sang xanh lam va 34 & c8p nang é? 0 (U] g
lugng cho qua trinh quang hop, nhung lai phan xa E é % ol 26
lai phan Ién anh sang xanh |4 v& hina ngoal. Tuy a E @
nhien, khi cay tré nén cang thang (vi mgc beénh by E C =
hoac thlél..l nude), trang thai sinh Iy cda la Anh sing phén xa khéi E - ﬁ L ﬁ 4 E >
ﬁmﬁydﬁl\l’a nﬂ'Eﬂ‘p ﬂ}:aftéﬂhséng ¢$:.rtr3mgv&phénxa . i o o agpal e
hbpg ngoai va xanh I4 hon. lén thifl bj bay L L = '
Biin d% cdnh déng nR
° ki thust s& hién th
Nong nghiép =i —_—
khé han, of mogc
nhidu, cde mite
hinh ¥ ey
&
chinh xac ainlemg “‘\
Canh tac néng nghiép dang ngay cang
dugc s6 héa nhiéu hon. Hién nay, cac
néng dan c6 thé sit dung cong nghé vién
théng va cong nghé may tinh dé thu

thap dit liéu t cay tréng va vat nuéi cia
minh, réi sit dung nguén dix lieu do dé

& * N ' n

quén l? mﬁﬂlmqﬂﬁhﬂnﬁ ;ng ::éan :g.r thé gan trén wat nui cda he nhing
" cam bién dé thu thap cac thong tin hiu ich v& con
kiém soat van may moc ti xa. vat, Cac chip dién ti va thé cho phép ho 13n theo
A e g T e e e e ddu vét dé tim con vat khi nd di lac, hoac gilp ho

L o A =

nhan dang chinh xac con vat qua hé thdng quan Iy
va ban & Cac cam bién cing canh bao cho ngudi
nong dan biét duoc cac vin d& v bénh, hoac chi
ra ligu con vat da san sang giao phdi hoac sinh nd
hay chua. Thi dign tir
giin tai chia
théng tin vé
con AL

. Vhngg of gidm
st vi trf dhu dd

anh bdo cdc
.— Thi theo i
dai i dfu higu bénh
chuyén Ciim bién gén bén trong do
43 acid trong da day




fm ol R S
ik ol E PR
duge gl téi cdng thu thap m&;&rﬁﬂg

darliey trung tam. lin dém miy mét cach t&i uu hodc d
&€ phan tich va \ 7 khi nao thl nhu cau vé nIl.H;mg
Céng thu furu trik W trong nganh sé& tang.
thip dit ligu 5 Phan tich va luu trir dir ligu

Dr ligu thu thap tircac ngubn dugc

phan tich va luu tri trén hé thdng dam

rmay - mot may chil tir xa cb thé truy cap

duge qua Internet. Cac thong tin fuu tr

tyr dong ?p nhat va dua ra canh bao, nhd

dg nang dan, cécﬁcc:{ ﬁaréggﬁg 1]:1.r va ct;éc

ddi turgng cHng tac i

Dirligu tiredm 4o jia) nhanh chéng ma khong p‘ng mat
bifn clamiy nhidy giey @6 téng hop tha cong.

o léo truyén @D

L - :‘9;::92 ha dﬂm“p MWang din nhin
- & thly it ligu trén
f } - ._:;I' — sor 45 vh hifn trang
| ' \ oy elia ednh ﬁng
\ - 5_3-. L theo thii gian th
:' g MNong dan nhan dir ligu , -
Cac thong tin duge ma héa tatry . | 2]
sd cla trang trai hodc tryc til!p trdam - | E
| may dur?c télr:{%n mgny tinh r?:a céac cd =} m
. méy. Nhang may nong nghiép nay sau -~ |
- CliecimbiEh © @6 <o thé tusinuée, bon phanhodc | 2 |

5L m““":g‘,,‘:ﬁ,l*“ - phun thuéc trir ¢é di lugng & dang noi
‘can nhét trén canh ddng. 1!

thip qua mang
khéng diy : Bliu thu GPS duge _ﬂ
-, : r diing dé dinh huwémg
; ]

T‘m laser quét 48 phit
hign cic wit thd nlim trén

dutmg di clia may kéo



yeuvkindlevietnam.com

Phan loai va déong goi

Sau khi thu hoach, chiing ta cdn phai chugn bj néng san dé dua
tdi noi tiéu thy. PE c6 thé dap ving dugce cac tiéu chudn kiém
soat chat lugng hién dai, néng san sau thu hoach cin phai
du-::ic rifa sach, ddnh gia phan loai va déng g6i dé chuyén dén

&  tay ngudi tiu thu ¢ diéu kién tuoi ngon nhét.

Loai bé dfit fﬁt v
vun bim 4 .

OQGOO .@.f

Rim va chi lam mit

) l6p sdp vé ty nhién

& @0@""

o od oW

Qua trinh déng géi 1 Rim A
; Clhquacdth
Nong san tuci ngon dén tay ngép vagtjruﬁg thﬁmﬁnac Hong khé va chii sach CH
ngudi tigu dong can trdi qua it rira cho sach sé. {jc'-'..gt tay ria Cl qua duge lam kha khi
nhigu cong doan lam sach, danh nhe s'-I& ﬁﬁi}lhemhnéaa gnuac Lﬁh ?Eﬂnﬁa di gua nfgmbgéré I::éhé]iggc:;% :
. - : giup loa oa chat tdn du, mam ron, lam bong can Dan tren
gid phan loai va dong goi da beénh va da&t cat bén. con 56t Igi sau qua trinh ria,

dang. Tu déng hoa da thay the
quy trinh von rat hao tdn sic
laoc dong trude day bang cic he
théng nhan dang quang hoc va
cac thigt bi phan loai. Quy trinh
nay co thé tung dung cho du loai
hoa qua va rau cd, t nhang cd
khoai tay nang va dinh day d4t
cat cho dén nhing qua nho dé
gidp.

Phan loai quang hoc

Céc xudng dong goi thudng st dung
cidc mady phan loai quang hoc dé déng
B0l rau ¢l qud. Cac mon nong san &
chay qua ben tren hodc bén dudi cac

cam bién, hosc 14 trén mot bang chuyén

hoac la trong qua trinh roi - & cac may
phan loai kidu roi ty do (xem bén phai).
Cac cam bién két ndi tol mot he théng
xU Iy hinh anh. Cac mdn se duoe so
sanh voi cac tigu chi da dat ra to trude
dé loc. Cac mon bij loai ra se kich hoat
he théng phan tach: mét ludng khi nén
dé thdi bay cac mon nhd hodc he thdng
thu hdi co hoe cho cac mon néng san
lan. Pé bi loai ra sé duge dua tai thung
rac, 58 con lai se duoc xu 1y tigp.

Bao quan lanh

Céac hdp dugc xép trén
cac gia dd va dua tdi nha kho
dé bao quan lanh trudce khi
phan phdi t&i cac cla hang.

~,
Eun:amghilgihiuh
dnh i
Laser kidm tra dic ‘ bt qu:ﬁt Khitie
didm cffu tric clia
Va1 phut khi ket néi véi i lig 1y |
bé xir ¥ hinh dnh s& xjt camera va laser
khi nén loai bo &5 wiit

khéng mong muﬁ'ﬂg

Sampl':ima : S e 58
ﬂ MI = - L J Lo L - S
Chonra sﬁn pham t6t nhat

Cac may phan loai quang hoc s dyung nhidu
cam bién da dang. Cac camera phi hop cho viec
phat hign sy khac hlat v mau sac, kich thude,
anh dﬁl ng, c;;a céac vi tri bj hur; laser kidm tra céc
ac diém cdu trac, thich hop cho vieéc phat hién
nhing 43 pha tap bi l&n vao.
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CONG NGHE THUC PHAM VA NONG NGHIEP
Phan loai va déng goi

Phi sap

Giud trinh phi sap thay thé
lop sap tur nhign cla cu qua bj
mat di trong qua trinh rlra. Néng

FEREEEE

ngh® 5& nhat ra nhing qua
san ¢ thé dugc nhing vao trong by sau hodc gidp nat cang

Phan leai bang tay
Mhimg ngudi tho lanh

FEFEE RS E AR FE R ISR R EE RN E SRR NS AR RS

222 225
PHAN LOAI
SRR

CAC MAY

mot I:::é tl:hltljz thudc ﬂiet nﬁgr'n 1':26': nhuloaibé nhingquachia QUANG HOC
mgﬁcﬁagaﬁiﬁ ché sy sinh E}?]iéj\nghinh dang khéng Cﬁ THé PHAN
rGiHPHT:TEﬁP e LOAI E:UQC 35
mong mutn khoi dey nyzn . TAN SAN PHAM MOI GIO

. & ¥ B ¥

5 Sap xép theo kich ¢ nho
may moc
May méc s& ddm nhiém can ban
viec sap xép theo kich o, trong

%ﬂcﬁ qQua sé rué;mﬁ qyuéi}]c:ﬁc
tréng trong bang chu oac
duge dua tdi mdt dsa:f chuyen khac.
6 Bong goi
MNang san sé& dugc

dua tdi cac day chuyién
daong gdi. Ngudi ta sé xép
ching cén than trong cac

g hang. n
pham ban |& sé dugc can
va Jéng g&i vao trong cac
tdi hoac cac vat chia khac
rii niémn phong va dan/

dap lLEhkan han s dyung.

HOP
CAC TONG PUOC
DUNG BONG GOI LAN
PAU TIEN KHI NAO?

Ngudi ta phat minh ra bia
cac tong vao nam 1856,
nhung mai dén nam 1903
chung mai dugc tao hinh
thanh dang hop dé
surdung cho viéc

déng goi.

rd

v
@
@

cl NHO

& @ @ @ & W W

Whimg qud tdo nhd

L& tréng trén bang

) .é

nhit rei qua 15 tréng - chuyén s& lém diin - ok
du tién trén b 3 ) i Cbng nhin
A o libing Jr ¥ viiy nhimg qud s déng bl

cd TRUNG

Mat 6 loai qua va rau ol co téc do mﬁkﬁ
hé hdp nhanh hodc toa ra khi gay bt

chin, didu nay ldm gidm thdi han
sU dyng cla ching. Thay déi mdi
trudng bén trong goi cd thé lam
cham lai quéa trinh nay. Bong gdi

goi gilp gidm thiéu céc phan ing do Khéng
enzyme v& han ch€ qua trinh sinh  khy

trudng cla vi khudn. Phuong phap  thedt —

bom khi thay thé khéng khi bang ra
midt hén hop khi da duge didu chinh
ct kha nang ngan qua trinh &i hdng.
Cac vat lidu gdi boc hit 8m cd thé
dugc sUr dung dé cho khi do néng
san sinh ra khudch tan ra ngoai va
dat dugc can bang vai moc cia mabi
trudmg xung guanh.

‘lfm hom 28 rol xuding

Paded

chan khéng rat hét khéng khi trong DONG GOI CHAN KHONG

PONG GOI BOM KHI

ssss| VS B86
O O O

cOLON

— Chilt lehi
\p bom vao
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Bao quan thuc pham

Ngay khi thu dugc thytc phdm, ta cdn tién 4 Kiémtrasiradagia 3 Gianhiét thircap

e nhiéat Sia thd di qua mot
hanhbdoquandétranhcac visinhvatnhu  O0€L L S0e o diqua mot

vi khudn va cic enzyme tdn cong. Ching lam  gio va luu tai day mét khodng  éng .:hga day nudc néng,

. . thdi gian xac dinh. Mdt bom duoc cap b mdt may bom
Elam phﬁm chdt ciia ﬂ'u,IC phﬁm dénkhita digu hudng ddng chay bén nudc ndng, va trd nén noéng
khim-_g thé an dugc ntta. Trai qua hang nghin trén dinh dng sé chichosta  hon nda. Ong dai udn vong

S . da dugc thanh tring chay di.  dam bao st dugc git &
nam, loai ngudi da phat trién nhiéuphuong  stadadinongsebatddu  nhiet do chudn trong thai

ph.'ip khac nhau dé kim giﬂ cAc qua trinh nay chay sang quy trinh lam lanh.  gian vima dd.
cang l4u cang tét.

Thanh triing =
P bao quan cac loai thyc phdm % E
long nhu sda, nuoc trai cay va nuoc =
xGt, ngudi ta dp dung guy trinh

thanh trang. Chét 16ng duoc gia

nhiét chdp nhodng 4 nhiét dé cao

truac khi lam lanh. Nhiét do cang

cao, thoi gian gia nhiet cho chat

léng cang ngan, Nhiét dé rat hou

higu trong viéc gidt chét cac mam

bénh, ndm men va ndm mdc, ddng

thai vo hoat hoa cac enzyme ma

néu & trong didu kien thudng se bit

dau phan gidi chat léng nay. Cac
san phdm nhu sta sé thay ddi dé
dac néu bi dun nong qua lau, nén
ching cdn phai duge gid lanh ngay
sau khi thanh tring.

B
~ Sita thé lanh trong
Gngehita | &ng bén duti lam
—nudendng [ mdt sl i khai
| lamnéngsita/  &ng giit

N B
BUONG GIA NHIET
SThisia W EE

Luu trir sira tho

Sia thd duge luu tro
trong mot bé can bang. Nhiégt
% luu tridr sta duge gia &
khoéng 4-5°C trude khi thanh
tring.

T

SiFa thd chéy | :
vao tir thiing lgi qué trinh
chim
CHU THICH I
G 2AN ol Hm!é . 2 ;.-‘.1?[ 'E:hiét “; c.:;i 2 Aot ot bd traoc déi
= : duee tri trong b om rat sfra vao trong m rao dbi
e ein bing nhiét duoc gol 13 budng gia nhiet tai sinh. Sta the,
B Lynh EESH D& thanh lanh dAu vao sé& duoc lam ndng mot phin béi cac
bhtnes) dudng &ng bén trén chia sia ¢4 gia nhiét dang

duge dua tdi budc sau cla qua trinh.
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-----------------------------------------------------------------------------

Lam lanh nhanh P/ "
stadiquaxaly 4 NGOBOCTHIT °

lic nay duoc lam lanh /' LA Gi?
nhanh trong ngan lam
lanh nh& cacdngchia | Nad dc thit co nguyen

day nuéc lanh ta mét [ nhan la doc té do céc bao

may bom nudc lanh.

\_ Cic &ng chira diy :

nhigt clia sla

tir vi khuan trong thuc pham

| khéng dugc bao quan ding |

cach giai phéng ra. Bénh
nay co thé gay
chét ngudi.

Sia lanh duge
— thanh trang chiy
Kf v trong thiing
v, chita

Pri

THUNG CHUA

L 7 Luu trirsia
thanh phém
S0a da thanh trang
dugc dua tél mot
thiing chim va ha
nhigt xudng 4-5°C
trudc khi ddng gdi.

lanh s ha

Lam lanh so cap

Sia da dugc lam ndéng chay o ong gidr
sang ngan tidép theo cda budng gia

rhigt tai sinh. S0a dupc lam mat nha dang
sia thd lanh chay vao trong dng bén dudi.

Bao quan thae pham

Cac phuong phap bao quan

Mot s6 phuong phap bao quan thue phdm da
duoe ap dung ta thoi cd dai dén nay van con hiu
dung. Mudi chua, ngam dudng, lén men, hun/
xong khoi, x1 Iy kho, tra lanh, ngam mudi, déng R
da, dong hop, va tham chi la chon xudng ddt déu

nham tao ra cac digu kien khong co loi vai cac

vi sinh vat gay théi hdng. D vay, trong nhing

nam gan day, quy trinh ché bién thuong mai

da dan dén sy phat trién cla cac cong nghé bao

quAan mal.

" Chiguxa '

ci‘&t“u tﬁ *Iil"“ :ﬁanm
L c Thim dl.m
_ Emrndv:, bn-eklh*'ﬁ'ﬁrﬂﬂéﬁ

vi khudn va con tring,  tdi nhya 35 hat chan
tigt triing thuc phim & khéng, Mai trudng chan

ligu lugng cao va lam
‘cham qua tinki chin mwhﬁa"ﬁ'}a% S
clia qua. \ ngat kh
MNén ap suit Phuy gia
Bit kin thue | thuc phim
mét dung cy . “.Fﬂm“g;ﬂ’ :
Idng, tacramat moi Sung vao san pham dé
trudng 4p sudt cao sé vo N9aN chan qud trinh sinh
huatrﬁaca::vi,sl;hvat. ﬂiﬂ.ﬁmm*ﬁ
Bi&n déi G2 thdi héng.
mmtmuiﬂn"ﬂ \ l:-.::ﬂuinllnh
q 19C
o Cac vi sinh vat
Thay thé khong S
khibing KnICO,hO%C ;o ateS Cagno )
..nnh'n.natﬂrl'rmlﬁdﬁt n da &n. Phuong thic ndy
chét con tring. oo e g Hong .
E:ng nighﬁ bign hai san va thit.
. rao ngan
L Cﬂngmmmﬂ E“ﬂtﬂﬂ“ﬂ
ra mot chusi !“"ﬂ
cAc thich thic budc céc

chc chdt phy gla va mai I;IEUUI H’I.Iﬂ'lﬁﬁﬁ’f
trudng loai bd oxy.  E1UNS:

NGU cAC PUOC BAO QUAN

TRONG MOI TRUONG KHiI
CO,SAUS NAM VAN CON

AN EUGC
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.
oumwen ™ Ché bién thuc ph
THUC PHAM NAO 1 n t c p m
LAU DOI NHAT? Héu hét c4c loai thute phdm thuong pham déu trai qua dang
Mudi da dugc st dung dé ché bién nao d6, thudng la dé kéo dai thai han st dung hoic dé

lam phu gia bao quan thjt va trd thanh mt thit hitu dung hon véi ngudi tieu dung. Ngay ca
rau cl clng nhu dé mang lai

c4c san phdm tuoi clng tri qua qua trinh xt 1y co ban.
' huong vj cho cédc mén an tir | - quaqua ¥

' khoang 10.000 nam nay. Ché bién mén lasagna an lién

Vidu hoan hdo vé thyc phdm ché bién chinh 1a cdc mon dé an san, trong
dd dé an chinh va cac mon an phu di kem duge dung sdn trong mot khay,

. chi cdn lam nong lén va an ludn. Cac maon an san duoe sin xudt qua cac
Tay edt et mi day chuyén hoan toan tu dong hoa, trong do cac thanh phdn nguyen lieu

. thanh cdc tim dugc chudn bi, ché bign, va dong géi trong mot quy trinh lign tuc. Dé tao
mi 14 ffﬁ“ ﬂhﬂu _ ramot mén an tinh té, chang han nhu maén lasagna {m1 14 x4t pho mai)
B2t nho duse | | an lién, se can toi mot vai day chuyén san xudt.
kéo clng gilta = 1 Chuan bj mi
cie trype edn e Bot mil duge nhao trén va dua qua cac tryc can 38
Truc cén dam bio 1 tao thanh mot phign mi kéo dai. Sau dd, phidn mi Céc 14 mi trén
phifn bat nhiio ¢6 dugc ndu chin, ria, lam lanh va cat thanh timg |4 trude béng téi rof viio
36 diy &Bu nhau khi di chuyén doc theo mét bang tai mi. khay bén duéi

BANG TAIMI + + + + e j’

n T 3 Tha 12 mi 1én trén l&p x&t
i Bang tai ml chay phia trén bang
Bang tai khay ! : tai khay va tha cac la mi vao trong khay

Céc khay dyng mi bang Ty khi khay di chuyen bén dudi.
nhya hodc kim loai dugc tha roi B& sung o —
riéng ré va cach diu nhau lén %8t dii L M I4 &
trén mot ban ég tai khay. Khi cac chin jrivsls :E —=
khay di chuyén tdi ngay bén sk T 2t

dudi cac thing chia n guyen ligu,
nguyén liéu sé& duoc dd vao khay.

BﬁHG Tﬁliﬂ-mv 2o

6 Bong goi
Khay di chuyén qua bén dudi - - e o
mét tryc [an phi Ip mang bao phim aﬁrﬂﬁﬂx&mmmmmf ST

mdng, sau 46 qua mot tay ép nhigt =

dap kin mang phim l&n thanh khay TAY EP
ridi xé&n gon. Tiép dén, khay sé& dugc NHIET KiN
bao trong médt 4o hodc hdp bla cimg R WP

¢t ahi ngdy san xust va thanh phan VA XEN GON
nauyén lidu, MANG PHIM

li mucnﬂm;ﬂv I-I
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Phu gia thyc pham AR T i T —

Phu gia thue phdm thuong bi xem la

mot tha khong tét cho stc khoe, nhung

nhiéu loai phu gia thuc phim rat cdn

thigt trong bao quan dé duy trl ngoai

guan, huong vi, va thai han st dung cla

thue phdm ché bién sdn. Qua trinh ché

bién cang o thé lam mat di chat dinh

duong, cic huong vicing nhumausde

tu nhién ctia thue phdm, vivaychung
cdn duoc bé sung trdlai. Cacloaiphugia SRS § 7 B
thye phdm duoc dang phd bin gém oo SRS o

c4c tac nhan lam nd, chat bio quan, chat  [ag & ’L: e
 vi, nhu mudi va mi chinh "

lam dac, chat bd sung tinh acid tang do
chua), chat tao ngot, va chat tao mau.
Rat nhidu chat phu gia la cac sdn phdm
co ngudn gdc tu nhién, va tat ca cac phu
gia déu phai dap ung va tuan thu cac
titu chudn vé sinh an toan thue phidm.

o Mi lezagna hoan chinh
4 Cac binh bo sung x6t dinh lugng v 16p phis pho mét 1 E E |

Cac khay tiép tyc di chuyén doc theo nghitn
PAU TIEN PUOCC

bang tai, di qua ngay bén dudi cac binh phun 5
TAO RA VAO NAM 1953

x5t dinh lugng dé nhan thém cac 1ép =6, va
INH BINH LUON BINH LUONG =
- Pxﬁrvmwm]; PHO MAT NGHIEN DE TAN DUNG NHUNG

bén dudi bang tdi mi d& nhan thém & mi.
— — —————  PHANGATAYDIP
3 dim w ol P GIANG SINH DU THUA

B &n san phuc vu trén cac chuyén
bay can phai thém vao nhigu cac
chat phy gia thyc phdm hon vi
da nhay khiu gidc va vi giadc cla
ching ta s& giam xudng khi an &
trén cao. Ta rat khd cod thé cam

MON AN SAN

5 Lam mat 2 nhan dugc vi cta mudi va dudng &
San phdm hoan ¢ trong mai trudng ap sudt giam va
BUONG LAM LANH/ cﬁp DONG thién sau gﬁ sédi ' | 9¢ @m cae cua khoang may bay.
T = gua mot ngan lam - Gia vi khd cling thudng dugc bd
mat hoac mot td . sung dé gia tang huong vi.
c8p dong nhanh, tay -+ & :
thudc vao yeéu cau A0 BUUHG

clia san phdm la mi
an tual hay mi bao
quan lanh.

1T 7™

LIl iw ¥
e ...-I

- DO AN SAN TREN MAY BAY

BANG TAI KHAY

_9C)CC)e;

A
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Thuc pham bién déi gien

Cay cfi va dong vat bién déi gien da va dang duge dua nhiéu vao trong cac trang trai.
O nhiéu noi trén thé gidi, viec sit dung chiing dang dy 1én tranh c4i, da ring ngudi ta
thudmg bién ho rang day la cach duy nhat d€ nuoi séng s6 dan dang ting nhanh hon

bao gid hét trén Trai d4t.
Phuong phap chuyén gien qua

Quy trinh bién ddi gien dugce thuc

hién bang cach cdy ghép cdc doan

ADN mang mét dac diégm mong mudn
tir lodi khdc vao cac té bao cha cay tréng

Cde nhifm sile
cdn duge cai thien chat luong. Cac gien - thé v&i ADN tich
nay cd thé cd ngudn géc ti dong vat hoac T, hop mé héa gien

thue vat, Gien trich xudt se duoc ghép
vao trong mét vi khudn, sau do vi khudn

sé gan ket ADN ctia chung vao vai té ; :
bao vat cha (phuong phap chuyén gien l :‘l;ff:fﬁ“ihfgy di‘:ﬂ?‘:f‘ng
gian tiép qua vi khuan agrobacterium), theo mi gien bidn d&i

hodc dugc gdn ¢f dinh trén cac hat kim
loai ban vao trong té bao (phuong phap
chuyén gien bang sung ban gien). T& bao
thue vat mang ADN se phat trién thanh
nhang cay mol.

Phuong phap chuyén gien bang sung ban gien

vi khuan agrobacterium TE BAO I-IIE'H trgnhﬁg phad;;m m;- @Lﬂﬂ?;ﬂpﬁ%ﬁéﬂ
Agrobacterium [& mét dang vi khudn co thé qua vi khudn agrobacterium. Nhimg suing ban gien
chuyén gien qua lai gida no va cay trdng.  gjen dugee dBu tién duoc ding dé chuyén vat liéu di trugén sang
Bidunay khién nd trdthanh mdtcdngcy  cham vao t& bao thyc vat 18 nhang khéu siing hoi
hiu dung cho viéccdy ghép cacgienchon  plasmid,— Xée dinh chinh sta cho ph hep.
s8N vao trong cac cay trong khac nhavao mar phan tir \ gien musn
phuang thic bign déi gien. ADM véng o phan lip -
EGF_{]E.H.‘ETERIU Gien di chinh Siing b&n gien »
S g it SR [ (A
agrobacterium 2 J) i khi heli ddy
: i - Cée plasmid dinh vao té 1 Cée phiin tirving
. 1:FI kl"l.'l.-l.ﬁl'l :dl bl_ﬂ'n dst gien o= béo r_hv,: “'at il “’nh h"n:’ : hgﬁc wn&m
: tich hop gien vao trong b gien clia chiing vao b boe plasmid bin
A gien elia ciy réng gien clia ciy trdng ngoai, duge dua
viao sing bin
iy . gien va biin vio
Vi khufin sinh - L-E'hh‘.! ediy tring
sdi cling wéi 8 o
bao thue vt 1 OO0 plasmidboe
chi nhimg t& Y geoe0eees chphintk
‘buc‘: mAng 8" 2080000 e e knloagi
phén ti ADN o 2"000000000
vong mid iy,
phittrién o l,  Tébio ¥
=% |
L- thye vit |
Cay tréng bién ddigien - e

mong mudn

v %

cAY TRONG
A
BIEN DI GIEN
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Thuc phdm bién ddi gien

_ ......... . ]
5

Trong khi cay trdng can thiép gien da duge trdng dai trd cho HOA MAU
muyc dich thuong mai & mat sd ving trén thé gidi, hau hét cac

dong vat bién 45, gien hien nay van dang & trong giai doan | BIEN pOI GIEN
nghién cou. Vat nudi bidn ddi gien (GM) ngay nay dang dugc b a

nudi dé cai thién cac dac didm quan trong v& mat thuong mai DAUTIEN

chang han nhu téc do tang trudng, kha nang khang benh, chat
lugng thit, hoac ti 18 sdng s6t cla BUOC EAN RA
con non. Chang han, ca hdi bién CH'NH LA

ddi gien da dugc nudi cd tée do

tang trudng nhanh gdp doi ca hdi ‘
| Binh thudng. ) CA CHUA
Pong vat chuyén gien ~
Hién nay ngudi ta da san xuit ra ECIH_U.&T qa3s ":l‘:‘: uﬂﬂ nﬁg"'ﬁ
mot 56 loai san pham lam to vat Bdch gien cd thé duge nudi dé san xudt ra mot vai
riuei chuyén giéjn vl nhiéu loai 5 dang san phdm nhu stra chira lactoferrin clia ngudi, mot
kh : loal protein cé thé dugc ding d& chim tri viém nhiém. Cac
1ac dang trong qua trinh phat nha khoa hoc c0ng tao ra cac logi st bd bisn déi gien cé
trién. Vat nudi chuyén gien Ia ham luong lactose thp hon, phit hop dung cho nhing
nhing déng vat oo mot gien cla nguid méc chimg khéng dung nap lactose.
loai khac duge cdy vao gien cla Lon Céc nha khoa hoc dan dg nghién ctru 1am sao cé thé chinh
ching. Mot trong nhiing tng dung sia cac gien cla lon dé cac bo phan cla con vat phi
cla vat nudi chuyén gien 1a dé san hop dang trong cdy ghép tang cho ngudi. Ngudi ta cing

: da bign ddi gien lon 3 ching san sinh phytase, mot loai
Xudt ra cac san pham y t€. Nudi . . enzyme gidm lugng phosphor do lgn bai tigt ra, ldm cho
dong vat ré hon xay dung mot day chat thai cla ching dé gay & nhiém hon.

chuyén san xuat duoc pham dé san De da duoc bign déi gien dé c6 thé san sinh ra

xudt va diéu ché thudc, nhung hién antithrombin clia ngudi, mét loai protein ngan ngir hinh
nay cac nha phat trién dang bi gidi thanh huyét khdi (xem bén dudi). Cac nha khoa hoc cing

han chi & cac san phdm co the trich ; da tao ra nhing con dé co kha nang sén sinh to trong sta
#udt ti siia, trdng, hoac cac san E.ib“ﬂ :?gca ré;ren atih i ikt
phdm ti dong vat khac ma khong MNhis chién thém gien o6 lign hé véi qua trinh tao ra cac acid
gay hai cho chung. Viec sit dung béo clia mét lodl giun trdn vao trong b gien clia clu, cac
nude tigu dong vat cang oo tiém nha khoa hoc da tao ra duge nhimg con clru cho thit chia
nang khai thac vi khong phu thuoe rﬁmm% agr?htéén omega-3 ;:o.blgﬁr rfrqlngr;rt da t:gién ddi gtién

s : clia c mang gien gay untington, qua
vao gidi tinh hay tudi cia con vat. | trgr cho qui brink gl &0ur Girs Banh ndy,

Chi chura o 10%
ADN clia dé 58 dé sinh ra chim

ADM &5 bifn  gien mong mudn

ADN cfia ngudi 44i duge cly
vao trong té bao
fj  ADN ciia di ‘
£
1

Bién d&i ADN Cay ADN T Kiém tra con non Chié&t xuat protein

Mot doan ADN Mach ADMN da bién Con non dugc kiém Sa cUa nhimg con dé
cla ngudi chia ma di ddi duge bom véo trong tra G biét ligu chdngcd  bidn A4i gien s& dugc loc va lam
truyen cla hodc mon nhan cla met qua tring mang gien antithrombin  tinh khiét. Trong mot nam, chi
antithrombin (hodc mon dé da dugce thy tinh. Sau hay khong. Nhimg con rigng médt condé cod thé taora
giam hinh thanh cac huyét &5 ngudi ta cdy tring ndy  nao mang gien nay 58 lugng antithrombin nhidu tuong

khdi) trong mau da duoc vao trong tl cung cla mot  duge nudi dé tao thanh duong lugng antithrombin trong
chén vao ADN cla dé. con dé cai dé no mang thai. mot dan dé bién ddi gien. 90.000 don vi mau duoc hién,
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May tao nhip tim

May tao nhip tim 1a mét thiét bj chay bing pin
dugc cdy ghép trong nguc c6 kha nang diéu chinh
b4t thuong trong nhip dap cua tim bang cach gui
cac xung dién téi tim.

Mt xoang
. gid tin higu
Tim hoat ddong twonhiptim
in higu
binh thu'ﬂmg lim tim
nhi co bép

Tim dap theo nhip khi cac
tin hitu thdn kinh chi dan
cho co tim co bop. Tin higu
dén tl cdc bd mo thin
kinh goi la cac nat. Mbi
nhip tim bat ddu vai mot
tin hieu dén ti nat xoang,
‘may tao nhip tu nhien ra o
lenh cho cac budng trén phai
(tam nhi) co bop. Sau do

tin higu truyén qua nat

Tham nhi
— i
Tim
that trdi

R

| Tin hifu lam

nhi that va xulng cic Tam  / E:i?;:m thit
buéng phia duci (tam that) &/

lam cho ching co bap. P | Mt nhi that

May tao nhip tim khéng chi

Mot 8 loal may tao nhip tim khéng con can tdi cac day dien
cuc chi dé hoat dong. Nhiang thist bi rat nhd nay duoe cay
truc tifp vao trong tam that phai cia tim nhd st dung mot
dng thong. Chang chita mot vién pin va mot chip siéu nho

¢t kha nang nhan biét va digu chinh nhip tim, néu cin thist.
Con chip cang truyén da lieu toi cac dién cuc cdy trén da, cho
phép theo doi nhip tim t bén ngoai.

— Tiim nhi trai

Tim nhf phai .

Ong théng ludn Tam that trai

qua ven di vic
trong bufing tim 4é

cly mdy tao nhip
May tao nh:g‘p E}' T:fﬂ
durge edy vao ip bhm
tam thit phai f.‘"l:a-ﬁ:hvn_a
t tim
Tam that phai véd cudn

déy

e ]
S
g 5

fﬁ"?ﬂl CO THE DUNG
/ BIEN THOAI DI DONG
/' NEU DA GAN MAY TAO
/ NHIP TIM KHONG?

( Cé, nhung nén gilr dién thoai

@ cach xa may tao nhjp tim
it nhét 15 cm. Chua cé bang
\ chimg nao cho thay séng
‘-,L_ Wi-Fi hoac cac thiét bi dang |
“ Internet khéng day khac
anh hudng tai may tao
nhip tim.

Co ché hoat dong ctia
may tao nhip tim

Trong moét 56 benh rdi loan tinh trang tim,
cac nuat tim khong hoat dong dang chiic
nang khién tim dap qua cham hodc qua
nhanh hodc voi nhip bat thuang. Khi dy,
mot may tao nhip tim sé duge cdy ghep vao
trong nguc ciia bénh nhan dé dam nhiém
vai tré cla cac nut va digu hoa nhip tim. Mot
s6 loai may hoat dong trén mét budng cia
tim trong khi nhang loai khac lai hoat dong
trén hai hoac ba budng dé didm bdo rang cac
buéng tim co bép theo nhip binh thuong.

May tao nhip tim hai tam that

MNgudi ta sir dung loal thigt bj nay cho nhimg
ngudi méc cac tat rdi loan, chang han nhu su
tim, trong d& cac tam that cla tim khong th
cobép m‘.'rrég thdi. May tao nhip tim hai tam
that cd ba dng dién cye va gin tin higu ddng
thai tdi tAm nhi phai va tdi ca hal tam that g8
ddng bd héa nhip co bép cla ca hai buding.
Phuong cach chia bgnh sir dung may tao nhip
tim hai tam that thi thoang cong duge goi &
litu phap tai ddng bd co tim (CRT).

R
g

e e e I T
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MOI NAM TREN THE
GIOI CO HON 1 TRIEU

MAY TAO NHIP TIM
PUOC CAY GHEP

May taoc nhip tim ludng budng

Thigt bi nay cd hai dién cire: mot dign cye danh cho tam
nhi phai va mdt dién cyc cho tam that phai. May dugc
ding &€ chinh lai cho ddng nhimg tin higu 161 B cac nat
xoang tim gay ra triéu chung nhip tim khdng binh thudng.
May tao nhjp tim gii di cac tin hi¢u hi¢u chinh gitp cho
cac budng tim co bép theo nhip binh thudmag.

1 May tao nhip tim theo d&i hoat déng tim

Cac dién cyc g&n bén trong budng tim theo
dai lign tyc cac tin higu digén cda tim va sé gli di

CONG NGHE Y HOC
May tao nhip tim

232 /233

ICD

May khirrung tim cdy ghép (ICD) phi hop
cay ghép cho nhimg ngudi ¢é nhip tim bat
thudng gay nguy co tu vong. Hoat déng
gidng nhu mét may tao nhip tim, may ICD
ct thé phat higén nhimg nhip tim dap rat
nhanh hedc dap loan; trong nhdng trudng
hop nhu vay may 1ICD sé phat ra mat cd
sdc dign nho toi tim (chuyén nhip) hoac
mdt ¢l s&c 1én (khir rung) dé tai thist lap
nhjp tim binh thudng. £ai khi, may ICD
cong cd thé duge ding két hop véi mdt
may taoc nhjp tirm.

dirlidu va hoat ddng nay bl maot vi xir 7 ban trong Théng tin ti céc My tgo nhip tim duge
may tao nhip tim. Vi x&r 17 dugc 14p trinh o6 thé dién cye truyén oy ghép dusi da phiin
nhén dang nhang tin hiéu bat thueng hoac bimat. /o miytae ship / ngyetrén
Jor — _ Ay P o May tao nhip phét hign

: Cée tin higu higu

A firn thit

W

3z Hiéu chinh hoat ddng tim

bat thudng
Khi tim da dap lai theo nhjp binh thudng,
may tao nhip s& nalmg g
Tuy nhién, may van tigp tuc theo dai hoat
déng tim va tlg‘l;]t

Bién cire trong tAm
nhi phai phét hién
hoat d4éng dign cha
tim v cfing tru
afic tin hidu hidu
chinh t5 oo tim cfia

i dugc chuyén

Pin o thi sae

di cac xung dien.

p d ligu. D ligu c6 thé
t may tinh; gidp.cho cac

bac sTcd thé danh gid dugc tinh trang hoat

hoat déng tim béat thudng
Khi vi xtr Iy phat hién cac tin
higu bat thudng, né sé ra lénh

cho may tao xung & bén trong
7 chinh tir méy tao may truyeén phat cac xung dién
nhip tim truyén &6 dign thé nhd téi cac dign cuc
téi cde dign oye gén trong tim. Xung dien s& kich
thich co tim trong cac khoang
tim co bap.
Bién eye trong
A timn thilt phii
: phit hign hogt (@]
P déng tim v Cf‘“ TAO MO Tw};
/ i cling gi di tin _ 5, e,
| TAM NHI TRAI | higu higu ehinh Céc Bng dién cye chi truyén *
Y = T . dir ligu tir dign cyre véd miy J%
’ tao nhip tim v& tin hidu higu .
B

chinh tir mdy téi ede didn eye

x %

|
5 .
', y & - . < .. Béphintao
", | : : < .+ Xungtaora
b ] —— | efe xurg dig
. 1 =4 P . i g dien
\._\M \\ 4 AM TH&T '| < : j__f * vi gir ching
N/ S TRAL | TThigt bj theo dsi - -_ 1 cdc dng
, . khéng diy _ = dién eype

S Bévixitly

Mt vi x0r Iy digu chinh cac xung dién duge adi di o mot
may tao xung, va cong chia mdt bd nhéd cung véi mdt
b theo doi dé thu thap dirlidgu ve hoat ddng cla
tim. K&t ndi wai bo vi X 1y & mot thidt bj theo
ddi khdng day traoc d:g théng tin véi mot
may tinh B&n ngoai. MNgoai ra con

ot vien pin sac cung cap
nang lugng cho may.,

ddng cla may tao nhip tim con tdt hay khong.
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May chup X-quang

Loai may chup chiéu y t&€ quen thudc nhit, may chup tia
X (hay may chup X-quang) duge ding d€ quan sat cdc mod
nodi quan va phat hién cac triéu ching réi loan, chidng han
nhu cac vét ran nit hodc cac u budu. May chyp tia X nhin
chung don gian va khoéng gay dau don du né phat xa tia X.

May chup tia X ky thuat s6
Banh nhan sé dugc dat & vi tri ndm gida mot bd phan tao tia X va mot bd

CO PHAI CAC
TIAX LAMGIATANG
NGUY CO GAY UNG THU?

Bung, nhung nguy co dé phu
thudc vao loai tia X. Trung
binh, mot tia X don lé chiéu

lén nguc, chan tay hoac rang
5é khién ban tang nguy co

mac ung thu chua dén

phan phat hién tia X. Cac tia X ti bd phan tao ra tia X 58 truy®n qua ngudi 1/1 trigu.
bénh nhan t&i béd phan phat hign tia X, bd phan nay sé chuyén ddi cac hinh
mdu cla tia X thu duge thanh cac tin hidu sé. Nhing tin hidu nay sau dd sé
dugc méay tinh xi Iy thanh mat hinh dnh dugc hién thi trén mot man hinh.
* ;
hﬂ‘f&" L ?HF"T TIAX
“"{. - ..11'."‘?’
& ¥
o 4 . = -
0, Tey méy phit tia X néng
a & méy phit mhx v
i Cathed chira cie cip ngudn vi
Dot i - . k1E.I-.-. ln;: cap digu khién cha maiy
| | kit xa
2 & L 3 Ehum i Céic tia ¥ xuydn qua co thi
.i:':ﬂ:.:-.’.‘:!l]-::ﬂ.r';%ir: {E E | electron va dirge cdc mb oo mat 45
: ngné:i P khic nhau hilp thy véi mie
E = Chiym tia X @ khde nhau
i =
Mi to quay — o
anode df | Z =
ngln nd bi P
néng qua mire B& phin ey
— chuén :
trype héi Taoratia X
ty ta X May tao tia X c6 mdt cathode va BENH

Anode kim logi
hip thy electron vi
phat xa tia X

Chup X-quang don thudn

Ciéc tia X 1a mot dang buc xa dién ti, giong nhu anh sang,
nhung ching vo hinh (xem tr. 137), Ching cang cé muc
nang lugng cao hon nang lugng cla dnh sang nén cé

thé dam xuyen qua cac mo ctia co thé, Khi cac tia X duoe
chi®u tdi co thé, ching dé dang truyén qua cac md mém
va cod mat do thip, chang han nhu mé co va mé phdi,
nhung kho truyén qua cac md dic hon chang han nhu

mo xuong. Trong ki thuat chup tia X ky thuat s6, cac tia X
truyén qua co thé sé tdi mot bo phan thu nhan dac biét va

mot may tinh sau do se x 1y cac da lien hinh dnh thanh
mot hinh Anh. Phuong phap chup tia X cd dign thudng si

dung cac phim am ban, nhung hién nay phuong phap nay

higm khi duoc si dung.

maot anode dat trong mot moi trudng
chan khaéng. Khi déng dién dién 4p
cao chay qua cathode, cathode s5& gidi
phéng cac electron. Nhimg electron
nay truyan tdi anode va dugc nd hip
thy, khign né ndng lén va phat xa cac
tia X. B& chudn tryc chom tia sé tap
trung cac tia X va khié&n ching ra khai
rnay dudi dang mdt chim tia bulc xa.

CHi RAT
PAC, Vi VAY
NGUYEN TO
NAY DAC BIET
HIEU QUA KHI
PUOC DUNG
CHAN CAC
TIA X
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CONG NGHE
HNgub May chup H:Eﬁg 234 23 5
n phat 2
tia X xoay @@‘-ﬂ 5

v P Ece cﬂc LDAI HAv CHUF 'rm x*r TE h:HAi:

A 'Di'll 1::&: Inal n'uay ::hu tia chm ﬂ'auﬁn \rél r‘né:.r chup
t Iop, 6 rat nhigu iDa1 may chyp tia X chuyén khoa,
trong d6 o6 mdt vai logi sl dyung thudc can quang {mot
chat can lai tia X0 o4& hién thi rd timg loai mad oy thé.

."' May chup tia X nha khoa
P e May chup tia X li2u thdp ding & chup rang
pAN MO TC J Oua arm nham phat hién ra céc van dlg nhir sau
-hﬁ“‘m.,_ B F.hﬁn

rang. éE Xe rang. hodc céc tat v nudu hoac

Chiim tia X chifu qua
nglmbﬁnh n.h.a.n E——

hiiin tia X niim phé
dii difin ngudn hifae: tia = May quét mat dé xuong
gustiy ¥ xoay o Eﬁy chup tia X %ﬁw%ﬂégﬁﬂi&ﬁt
¥ ko ving xuong p; loai
Chup CT ludn duge ding dé chyp cot séng hoac xuong

Chup cAt 16p vi tinh (CT) 12 mot kiéu chiéu chup ::“ ": ‘“é:; t’: “:‘:'“9 Iofiad g
X-guang tao ra cdc hinh dnh cit lop ("cac lat cdt”) qua ychpua Ay
co thé. Trong qua trinh chup ct 16p, ngusdn phat tia X "A ) play chi i NI LI CH el ME U i

nh:m‘: bﬂttrm'rgchang n nhur caAc khéi
va bo phan phat hién tia X sé xoay quanh bénh nhan nay thutmg duoc do g‘gﬂﬂg lec ung

dang nam trén mot ban cd gdn mo to dich chuyén vé m”m Gphwin,
phia trude sau méi luot quet. Bo phat hien cuc nhay, May chup tia X mach mau
va da lieu 4nh tut n6 sé duge xit Iy trén may tinh taora QO th;ggg';ﬂgx T L wam SUduDa met
cac hinh dnh 46 nét cao hoae cd hinh anh 3D cla cac a Hl;lll:|rﬁ rang hinh anh cdu tric bén trong
md trong co thé. bk
May chup huynh quang
@%w gl e ok
ni Lian 1 nhan
o / khién cAc BAThAn o thi dang ch e déng hoac [3n
a theo i ::huyﬁn clia cac thiét bj v té trong
o & t:c:rthé
E ) ] T:‘nbgiéﬁa )
FeEEEERES : t& P n
o : ® phét hign
E ‘EQ PI'LF.H . = tia A
i PIEUKHIENVA : | | Céie mb cé
: cAp pIEN ] = mit d§ cao s Cécmb
Z : . B eé mau tring miit d& thip 3@
E : hofe xdm nhat cho miu téi
. @ My b e
1% tin hidu
& thinh
hinh &nh |

Phat hién tia X

B& phéat hign tia X
chia maot dia dac biet
bat gidrcac tia X da
truy@n qua ¢o thé va |
chuyén ddi hinh mau
chyp tia X thanh mat tin
higu s&. Tin higu nay s&
drUﬁc gui téi mot may
tinh.

Tao ra hinh anh X-quang

My tinh sé& x0 Iy di liéu thu
dugc tlr bd phan phat hién tia X thanh
mdt hinh anh va hién thj nd trén mot
man hinh. Hinh anh xudt hign ngay lap
tic, khdng gidng nhu phim X-guang
théng thudng cin phai trdng dé thay
hinh &nh. Bai khi, hinh anh ky thuat 54
5& Auare x0r 1y vi tink & hidn thi mau
sac cho cac bd phan cy thé,

|
1'
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May chup coéng hudng tu

K¢ thuat chup anh cong hudng tit (MRI) tan dung céc song vo
tuyén va mot ti trudnmg manh dé tao ra hinh anh chi tiét cua cac

Khi heli léng lam
lanh nam chim dién

t&i nhidt 46 khodng

cdu tric bén trong co thé ngudi.

Cho dbng dien chay qua mot cudn
day sé tao ra mdt tl trudng, bién
cudn day trd thanh mat nam cham
dien. Dong dién cang manh, tl
trudmg cang manh. Nam cham dién
sigdu dan trong may quét chup MR
duce lam lanh bang heli 1&ng tdi
nhigt dd cuc thap dén mds gan nhu
khéng cé trd khang, vi vay cb thé
cho pheép cac ddng dién cudng Jo
rdt cao chay qua nd va tao ra mét
tir trudng cyc ky manh.

Erurém
sicrr  TUTRUONG
ndi céc
didm cd |
tir trudmig
manh
bling

nhau

. Cugn
diiy

Y

Qua trinh quét

May MRI tac dong l&én cac proton
cdu tao nén hat nhan cla cac
nguyén td hydro, mét trong nhing
ngauyén td chudn ti |& cao nhét
trong co thé ngudi. May hoat dong
bang cach khién cho cac proton
s&p hang theo ti trudmg manh, sau
dd kich thich ching bang cac sdng
v tuyén va phat hién nang luong
giai phong khi ching trd vé cac vj
tri trundic Jdé.

NAM CHAM
nc R
TRONG

MOT MAY QUET
MRI SINH RA MOT
TU TRUONG MANH .
HON 40.000 LAN

TU TRUONG CUA
TRAI DAT

w_

Trang thai binh thuéng cla cac
proton
nguyen tr hdro chia mot proton
trong hat nhan. M&i proton cd médt tlr
trudng rat nho, va no quay xung quanh tryc
cla tir trudng nay. Binh thudmg, cac proton
quay theo cac hudng hoan toan ngdu nhién.

-270"C
Coché hoat dong cia may quét ~ Bénhouhin
trong thin
cong hudng tu :
May quet MRI chida cac nam cham va mot t::;? ":‘u‘ﬁlaF:
cudn phat seng tin 6 vo tuysn. Mot ban gin qufmﬁh

md to s& dua bénh nhan vao bén trong may.
MNam cham dién chinh s tao ra mot to trudng
rdt manh khién cdc proton (cac hat tich dién
duong bén trong nguyén td) trong t€ bao co P
the ngusi s&p thang hang. Cac nam cham bign /
thign bién ddi tir trusng dé lya chon ra vang i<
cy thé trén co thé ngudi can chup dnh. Cudn ;
phat song tan 56 vo tuyén phat ra cac xung 1
song vo tuyén kich thich cac hat proton. Tin %
higu vé tuyén ti cac hat proton sau do duoc
cudn phat sdng phat hien va gdi toi may tinh
dé =1 Iy di ligu tin higu vo tuyén thanh mot
hinh &nh. Hinh anh MRI giing vai hinh &nh
tao ra ti may chup tia X hodc may chup CT 7
(xem tr. 234-235) nhung o6 the hign thi chi tiét
hon, nhat la & cac mo mém.

QUEtr

Bin giin mé to dua
biénh nhin vao trong
miy chup

Dﬁ!!ﬂiﬁﬂﬂ cﬁp

NAM CHAM DIEN . Proton

DIEN KHONG
HOATDONG HORTHONG ]LE“ ,

2 Mam cham dién hoat dong
I'ﬂ'll nam cham Jdign hoat m::ng CAC prntc:n
p hang doc theo cac dudmg sic tl
cla chung cd thé nam cing hﬁ? vai
tut g(l-thmtnangmér nang luon
hodc nguge hudng (O trang thai nﬁng Iu:;mg
cao). Trong dé, c&c proton cang hudng vai tir
trudmig ob 56 lugng nhigu hon mot chat so véi
céc proton ngues hudng véi tr truedng.
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CAONG NGHE Y HOC
May chup cong hudng t

. MRI chuyén dung

Lép céch '
: nhiét giitlanh |

_../nhakhihali f

Cde nam chim ||

=" bi#nthién
tip trung tr
triémg quanh
viing duge
quet
Loai
09 Chup céng
hudng tir
mach mau
MRI
chirc nang
G l MRI thai
am chiim Qien
sigu din sinh gian thyc
ra U trdmg
nh
e MRI va PET
(chup céat
lgp phat xa
positron)
Proton bj déi
Xung séng v tuyén phiremg tdi sdp I':hng
CUQN PHAT SONG CUON PHAT SONG
TAN 56 v TUYEN TAN 56 VO TUYEN

| Mhi#u loai MRI chuyén dung dugc dang dé cho

bigt thém thong tin vé tinh trang cac mé cda oo the.,
Chang han, cé loai dang vat litu tuong phan (mot
chat hién thi mau tring trén hinh anh quét) dé hién
o cac mo dac biet. Cac loai MRI khac duoc dang dé
hién thi chdc nang cba cac loai mo nhat dinh hoac
cac qua trinh vat Iy trong co thé theo thai gian thuc.

236 [ 237 poaid

Ung dung

Vat ligu tuong phan dugc bom
vao trong méau dé hién thj rd phia
ben trong cac mach mau va 1o

ra nhimg ving tdc nghén, hep,
hodc thuong tén.

Cong dugc gol tat 1a fMRI, ky
thuat nay phat hign luu luong
mi&u trong bd ndo; nhimg wang
cé luu lugng mau cao cho thdy
hoat déng nao cao, va ngugc lal

Chup MRI da &nh cho thiy cac
qué trinh dang dién ra lién tuc
trong co thé, chang han nhu nhip
tim hoac cir ddng cla cac khap.

Glua trinh quét PET sirdyung céc chét
phéng xa tiém vao md dé phat hién
dang cla mé. Hinh anh quét
két hop MRI va PET s& cho théy cé
céu tric va hoat ddng clia cée mé.

Miy tinh
xolr I dik
ligw tin higu

Hinh énh
hién thj chi
tillt cdic mb

CUON PHAT SONG CUON PHAT SONG A
TB.E s6vo TAN Sg‘?ﬁ TUYEN *s Cudn phét séng thn 58
Proton ning lugng Tin higu T v mré:.m thu tin higu
thilp bé sung xcay thee v tuyin va truyen t&i may tinh
huémg khie phit ra
Phat ra xung séng vo tuvén Proton phat ra tin hiéu vo tuyén X(r Iy tin hiéu thanh hinh anh
: Cudn phéat sﬁ?lg t‘z.rlf"I 56 mtﬂy;«n 4 Sau khi dimg phat xung séng vo 5 Tir hidw truy®n t& mat may
t ra mdt XUng 56ng Vo tuyén ‘tuyén kich thich, cac proton da tinh, tai dazr chung sé dugc xir by
lam cho céc proton &30 chidy, Tat ddo chidu sé quay trolai trang théindng  thénh mdt hinh anh. Cac proton trong
cA cAc proton dao chidu nhung cac luong thp va tai sdp hang Elilrahuﬂng cac mé khac nhau cla co thé sé sinh
proton nang luong thap bé sung lai dudng suc tl. Trong qua trinhndy, ching  ra cac tin hidéu khac nhau, Vi vay hinh
o hudng khac vai cac proton khac. giai phang nang lugng da hip thu dudi anh oo thé hidn thi cac mo mot cach

dang tin higu v tuyén dugc thu bdi cudn
phat song tan sd vio tuyén.

sac net va hét sde chi tist,



CA PHAU THUAT
NOI SOI AU TIEN
PUQC THUC HIEN
KHI NAO?

Ca phau thuat noi soi dau
tién dugc thuc hién vao
nam 1901, trén ché. Ca phau
thuat ndi soi dau tién dugc
thuc hién trén ngudi vao
nam 1910.

buing, dugc thyc hién qua ©
mét dng ndi soi cimg, Khi & 2
carbonicsé dugcbom ¢ | hinh
vao trong bung dé tao .
thmnr!ldméng trdng
quanh cac ndi tang va
bac s phau thuat sé dua
&ng ndi soi vao trong &
bung dé quan sat noi cin

phau thuat duge dua vao
trong théng qua cac vét

rach nhd khac trén bung

Camera ghi

phau thuat, Cac dyng cy ’ ;

yeuvkindlevietnam.com

Phau thuat néi soi

Phiu thuat noi soi 1a hinh thuc phiu thuat thao tac thong qua
nhitng vét rach nhé thay vi nhitng vét mé réng, hé mieng lén.
Viéc phau thuat ctng cé thé dugce thuc hien qua mot dng noi soi
mém - mét dng mong dua vao qua mét 16 mé ty nhién ciia co
thé, ching han nhu miéng.

Céch thitc thuyc hién phiu thuat noéi soi

Bac s1 phau thuat sé rach nhang vét nho trén da benh nhan va dua cac dung
cu rdng goi 1a trocar qua vét rach do dé lam 16 md dua ddu do va cac dung cu
khac vao. Mot 6ng ndi soi cling s roi anh sang tai vi tri can phiu thuat. Ong
nay cong giup bac st nhin thdy vi tri mé, hoéc la nhin trye tiép qua thi kinh
hoac nhin trén mdt man hinh, néu thi kinh dugc gdn thém mot camera ghi
hinh. Cac dung cu phiu thuat duoc dua vao qua cac vét rach riéng biet dé
thue hién cac thao tac nhu cit hoac khau cic mo, hoac kep chat mach mau.

Cuym thiu kinh thj . . Thifu kinh tidp xa
Hnl':t ﬁ;.: tv“hini aﬂﬂ Cic s¢i quang truyen truyén hinh dnh Ciic vt kinh hai
ving phiu thuge |  47h sing t&i diu éng eiia viing phiu ty dnh sdng t& tir
ngi 5o | viang phiu thugt

| thuit véi thi kinh |
<t

I (...-

- i“']:‘l“ﬂri Cdng diin sdng tru:.rgn
ghi dnh sdng trngudn ~ Hinh énh tirviing
53#; ::IEI:II:;Iagt e sing bén ngoai ! phﬁli thuit duge
ptﬁu muat mi s.gi uurm LR N A E N ENENEN SN EENEE N YRR f if i th:y I.n tﬁHMEH
bung, cdn goi la ndi soi é -} ghi hinh

Camera ghi hinh gir
hinh dnh t&i man hinh

. "
NHIN QUA ONG NQI S0I CUNG

Tracar

{ing hist 42 hiit méu (6ng réng)

v ede chit djch khai
viing phiiu thuft

ﬁng néi soi cho
thily viing phéu - thuit dua qua
thufit | trocar tii ving

\ phiu thuat

Dung ey phiiu
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Phdu thuat ndi soi

Phiu thuat 6ng néi soi mém
O hinh thie phiu thuat nay, bac st phiu thuat dua mot éng 1 0 . 0 O O

ndi soi mém vao trong qua cac khoang cla co thé, chang L»&t Eé LU{JNG
han nhu khi quan hogc rudt, qua mi¢ng hoac 16 md tu nhién BB
khae. Ong noi soi chula cac soi quang hoc dé truyén anh sang Egl QUANG HDC

toi vang phau thuat, va mot camera ghi hinh & mai 6ng dé Cd TRONG MQT

truyén hinh anh ti day ngugc trd lai man hinh quan sat. sé LOAI 6”6
{jng nay cing ¢ cac kénh dé truyén khong khi, nude va cac = % 1-
dung cu phiu thuat téi ving phiu thuat. NOI SOl MEM

c hi Bo diguh cho phép bic s MO1 dm
h‘lanmhi?tiéi phiu thumu khién mii cu; Gﬁﬁf‘g
O

wé&i man hinh &ng ndi soi

Kénh dén cde dung cu téi

—— Céng cho cde dung oy viing phiu thujt

Cae thiu
kinh truyén
dnh sdng tir
B4 w0l 1y video bén trong éng soi quang
gl hinh dnh té min hinh hoc
Vi xit nuede dum
- a2 Zat LR |  nuictdving
“._.._ '.I" "I - # - = - - - - e ph&u thu,it
i | ) [ ' " Vit kinh ghi
et lai hinh dnh
Ong ndi soi mém
Diu ndi Mot dng ndi soi nhd %ai Lt O R
chiba cde dugc gan cac cam bién,
eding d khi thau kinh, soi quang hoc vé Cambidn| ~ Dhudin nuée
nuée, dién va cac keénh dan khi, nudc va cac hinh &nh B E:& kh?&’g
dnh sing dyng cy phdu thuat, va day dan truydn truyen di ﬁ l:h i ::ﬁa
dirligu &nh. BO phan dizu khién & diu lidu hinh hi hinh
&ng ndi soi cho phép bac s phiu thuat anh téi b6 SAMARE LB
digu chinh dudng di cda dng bén trong xir Iy video
co thé nguﬁl
' 7 Trungtimdibukhidn  Manhinh .
Phé.u thuat co mh& tﬂ ciaro bét EEB b?ﬂt si hﬁu thﬁuat ]-lhfhn :-]31 iﬂﬂi’:g;ig'fét“ trén
{ra i inh & e
Hign nay mot 6 hinh thic phau thuat noi quan ;fﬁt‘.ru:g < Ll;n thugt ci:a ving 1 I~
soi co the duge thuyge hien voi sutrogiup etia | va cde b digu khidn phiu thuit = e
mét he théng ro bet. Cac canh tay ro bét gan | dung cu phiu thule =

trén mot gia do dat & bén canh ban mé. Trén
mét canh tay o6 chua Sng ndi soi truyén dan
hinh dnh tu ben trong co thé benh nhan tai
trung tam digu khién cia bac s phau thuat
va tdi man hinh trinh chigu. Nhiing cdnh
tay khac gia cdc dung cu phdu thuat. Bac
sl phau thuat diéu khién bang tay ti

trung tam didu khién dé di chuyén dung
eu phau thuat ben trong ngudi bénh nhan.
Mot trong nhang loi the cia phau thuat
nhd ro bt do 1a he canh tay ro bbt co the
gitp thu hep déng tic cha bac sl phdu
thuat, qua do co the kigm soat cac dung cu
chinh x4c hon,

_ Bée i phiu ¥ té didu chinh
thujit didu khifn v tri elia ednh
5 bt qua trung tay 18 bt

tim digu khidn
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CAC CAM BIEN XUC GIA

Z Cac Inau tay gid khac nhau dang dugc mha':t tr-én dé
| phuc hidi x0c gidc cla ngudi ding. Nhimg hé thdng
nay chuyén tip cac tin higu khdng chi bl cac co trén
co thé ngudi ding tdi tay gia ma cdn b tay gid ngugc
trdrlai ndo bo. Cac cam bign gan & dau ngon tay phat
hign &p luc hodac cac rung ddng va chuyén tidp thong
tin ndy tdi mat con chip vi tinh. Chip nay sé bién dbi
| i ligu thanh cac tin hidu rdi truydn t4i bd phan cady
ghép gan vdi cac day than kinh trong canh tay cua
ngudi ding, va tl day cac xung than kinh sé& ducc gli

i bd nao. . Ciie edrn bifdn trong
T diu ngdn tay phit
hign dp hye v cde rung
déng. dﬂ-ng thid gin tin
hidu 16 cde diy thin
N —kinh clia ngudd diing

1 Cachl:&mdhiin thu nhan
tin higu dién Din sac of nd

Cac cam bigén gan mét trong cda & mdm |._¢m$: .,:::i.;, ',,.ﬁ,:,-af,
cut tay gia, hodc ciy vao cac cocla phan i cde md to laim ofr
tay lanh lan cdn |ai, sé phat hién va thu déng cf tay vi cde
nhan tin higu dign t cac o canh tay. Cac ngén tay
co 5@ phat ra nhdng tin higu nay khi chung

co do bj kich thich bdi cac tin hiéu than

kinh truy&n dén tlr bd ndo.

B& vi xir Iy chuydn 441 tin hiju i
cém bién thanh cic lénh lam —.

eir déng cf tay vi ngoén tay

Mé ter quay
cb tay
Cic cdm bién gin trén da
hofio trong ofie oo g@ phm
hién va khuéch dai cée tin
higu dli."]'l cye nho sinh ra
~ khi ciceoco
o O mém cut clia tay gid
bao quanh phin con
lanh lin elia cdnh tay

CAC VAN BDONG VIEN

SUDUNG CHAN GIA CHAY

SE PHAI DI CHUYEN LIEN TUC DE
CcO THE GIU PUOC THANG BANG




CAC BO PHAN
NHAN TAO PUOC
DUNG LAN DAU TIEN
KHI NAO?

Cac bo phan nhan tao cua co
thé da dugc dung cach day it
nhat 3.000 nam. B phan gia

3 Nhimg lau d&i nhat con tén tai dén
cur déng ngay nay la mét ngén chan
clia ban tay .lam bang gé va da dugc phat
Cacmotosed® . hién trén mot xac udp
o tay va cac ngon Al Céap co dai.
tay. Mat vai loai tay gia
cdn cho phép cac ngdn tay

clr dong cing nhau dé nam chat
ho#c cir dong phéi hop dé thuc
hién cac ddng tac chinh xac.

Céec ngdn tay oo

giin khép el dong
tinh chudn nhi cde
mé to rigng bigt
Truyén dir liéu tai b vi xirly

Cac tin higu do co phét ra 5 duge truyen tdi vixd
by, né sé phign da ligu nay thanh cac lénh dé kich hoat
cac md to & ban tay va cd tay. Cac tin higu co khac nhau

r'..-'-"_ o ¥
i LY 1™ gt

Chan gia chay ma cac vé
ddéng vién s dyung duge tao
thanh tir nhigu I&p s0i carbon
lign két vwai nhau nén chdng
rat nhe nhung cyc chac khbe
va linh hoat. Bé cla chan gia
cd cac hat hoac dau nhon dé
tang ma sat. Chan gia s& udn
cong khi van déng vién ddn
Iuc 1én nd, rdi khi “ban chan”
nhic |&n, tAm dé& sé bat ndy
gidi phéng nang luong déy
van déng vién lag v& phia
,Ltrutf:c.

LUC DAY LEN

indlevietnam.com

CONG NGHE Y HOC . Vitngel hofic
i gi ilicone ¥ viin tgo
G A g
Chan gia CHAN
Chan gia khong chi nang do co
thé ngudi mang ching ma con
thue hign mot sd chic nang caa

chigc chan binh thuong. Chan gia
duge lam ta loai vat lisu nhe, ching
han nhu s0i carbon. Trong moét s6
loai chan gid, trong lugng co thé

sé don len trén mot thanh tru lam
bang titani, con da 56 nhang loai
khac s ¢t phin vo ngoai cing chiu
stc nang cia co thé, Cac tinh nang
bé sung c6 thé gdm cd mot ban chan
tich nang luong dé bat nhay va mot
dau gdi duge didu khién vi tinh dé
didu tist et dong l&n sy dn dinh.

Chén gia gan & mém cut dan d’E?
phia trén trong lugng va
dau gdi hip thy chin dfng
Hau hét cac
loai chan gia Pin “:ﬁ;“;]ﬂ cip
o mot dau gdbi ko
wva got chan Cic cam bién phit hién
linh hoat va co  gdc nghiéng vi téc ‘;;)
dong. Cac khép  cirdéng eda diu géi
don gidn nhat Vi xir i kidm sodt
la khép cohoe. | léng hofic
Cacloaikhép khigidiphong
o
cam bién v '
motbovixaly . Pit téng hip Thu A
van hanh mot n déng va trg lye T
h&thdng thly  Thanh try o6 khii niing =10
luc hogc hg ﬂudﬁmmm = -
théng khinén  chidu cao nguii sirdung K
dé digu khién
chan gia. 113‘3{6 LUONG
a{‘- i Khép nﬁl;l mit cd
chin nd & trong
g lugmg mt?%, hilp thu BAO.
" chin ding va cho phép '.
t cd od thé xoay BAN \
CHAN
L% xo gét chiin hip et
thu chin dong va
hi niing luemg
L& wo & ghn |
miii ban chiin |
gitip én dinh |

D€ ban chin dan d8u trong lye v co gip §
linh hoat khi chiin di chuygn ¥
Ban chan tich nang lugng cd mdt cdu tric
gifing nhu 14 %o nam & gét chan. Khi ngudi
deo chan gid dbn trong lugng len 36, 1
»0 56 nén lai; khi ndng gdt chan lén,
I 2o 52 dan ra gidi phdng nang
Iuong dé day ngudi 36

XaEhia uoe,
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%,3,' CAY GHEP TANG CUONG
5 TRi NHO

Q‘% Cac nha khoa hoc hign nay dang phat trién cac
phuong phap cdy gheép nham cai thién va tang
cudng tri nhd. Trong mot nghién cdu, nhimg
ngudi mac ching dong kinh da duoc cdy ghép

- X Egp v CSCE:EH CLIC Euﬁc cdy vao trong hdi

ign oye 4 A s 4 12i ma cda bd ndo. Khi ho dang lam cac bai
chay t&i nhin 1"-,__ EQ NAO / kigm tra v& tri nhd, tin higu to bd ndo cla ho
dudi dai / s& duge ghi lgi. Sau do, trong khi ho 1am cac
bai kiém tra tuong tu, ngudi ta d& sirdung cac
tin higéu nao y hét dé kich thich bd ndo cla ho.
Kich thich nay <48 tang

trong xuong so

| Xung dign cutmg kha nang ghi
\ duge giri téi nhd len hon 30%.
Wy ..". i Hui hai mi Hal H;“ MA
ﬁ 1} T mad héa vi tal
\ hién nhimg gi -
g‘]‘ Nhan ¢ dd ghi nh&
K drdr i =
G et e 5 Kich thich nio sau
« bén dusi da doc ding 2 ~ Mguoi ta co thé st dung phuong thic kich
- :Efﬂ:f v & phia - :::r thich cdc nhom t€ bao thdn kinh cu thé 4 sau
» L bén trong ndo - con goi la kich thich nao sau
Cay ghép nio chira bénh . § 9 (DBS) - nham khai phuc cac hoat dong nao
Parkinson gﬂ binh thudng ¢ nhing ngusi maic ching bénh

Parkinson, cac chung rdi loan ci dong khac,
hode chung dong kinh. Cac dién cuc duge cay
ghép trong nao va mdt may tao xung nhip duge
cdy trong nguc hodc bung phat ra cac xung

Méy tao di¢n dé didu tiét hoat dong nao. May tao xung

cac ving nac kiém soat van
dong, phé bién nhat 13 cay &
nhan dudi ddi. Chuing duoc két
néi tdi mdt may tao xung qua
cac day dan chay ludn bén dudi
da. May tao xung s& gui di céc

Cac dién cyc sé duge cdy vao é'.
5

xung dién tél cdc viing muc ’“;‘%5 ‘?1;‘?’: c6 the van hanh lign tuc hogc chi khi nao cac
EEESQ'&”J@.PJ:L?,’:@“Q;@“ 43P dien cuc phat hién ra nhang tin hiéu than kinh
thudng gay nén cac cu don viing ngye | bdt thuong (chang han nhu khi maét con dong
bat thudng & bénh nhan méc kinh khdi phat). Sau khi he cdy ghep da duge
chimg Parkinson. ghép 8n dinh, mét chuyén gia sé lap trinh cho

may tao xung chi phat xung khi can thist.

CAUTAO CAC
PIEN CUC NAO

Cac dién cyc cay ghép trong
nao dugc lam tir cac chat,
chang han nhu vang hodc hop

Cay ghép nao

B phan cdy nao Ia mét thiét bj nhan tao g&n bén trong b nio
hoat dong phéi hgp ciing woi mét hodc nhidu thiét bj khac dé
cai thién hodc khéi phuc chitc ning nio bé bj khuyét tat do kim bach kim-iridi, dan truyén
ch4n thuong hoiic méc bénh. M6t cim bién cAy ghépsé tuong | Xung dién tSt va khong lam /
t4c v6i bo nao thong qua hé thdn kinh va c6 thé gitp kheiphye 0" hai toi cac mé nao.
thj Iyc hodc thinh Ivc. Cong nghe cdy ghép nao hién nay vin

dang & trong giai doan rat so khai.
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1 Camera ghi hinh
lai

khung canh
MNoudi ding sé deo cap
kinh c& chira mdt camera
ghi hinh c& nhd gan vao
vanh kinh. Camera sé& ghi
lai hinh &nh va truyn

vong mac

Eggq:gﬁiqmugthbeg:ﬁ ﬂ?ﬁ CA}'IERA THU?EH TIN HIEU TO1BO XU LY HINH ANH
anh Gﬂ'd‘:ﬂng {Wu:l ma ; ; |
ngudi ding dang deo.
Camera gt tin 4
hidu téi bé xir 1y /”_ .,
1 A
thu chuyén —— §§ :
tin hidu o e 3
b truyén phit g ﬁ.ﬂ
tﬂﬁ:;ﬁ ?%hinciy [ E E*E
e} ng mac & whin § f [ :
B phi t:gwrir*ﬁ;::g Siae ~  'Xungthlin kinh tircdc 16 bio | B§ truyén phit gii tin =R
kich thich v Lot ving mac dhrge kich thich s&  hifu khéng diy 14 b3 Tay
L ST truyen theo diiy thiin kinh thu nlim canh nhiin ciu E ¥R
thi gide t4i bd nio = |
E‘:; t';'g;;‘:mg Cay ghép nao ting cudng gidc quan - Pt Gl
véng mac (lop nha Mot s6 bien phap cdy ghép nao da duge st dung dé VPU sé chuyén déi tin
sang nam & day mgt} khai phue thi lue hode thinh hue & nhiing ngudi co _higu hinh anh thanh mgt
brléhmﬂ tén co cac day than kinh khéng thé gdi thong tin hiu ich toi t::'?” ﬂbggc {gi‘g TQE i
. %aﬁa?féﬂg L"’_:;'q b nao. CAy ghep vong mac co thé giup khei phucthi [ alcﬁtar; b ém{? thiat 5';
ching han nhu céy e ctia beénh nhan nha kich thich day than kinhthi  ng se gii nhong tin higy -
ghép ha thédng “mét giac gui di cdc xung than kinh téi bo nao. BO phan cdy  nay t6i mdt bd truyén :
dién tir, co thé bién ghep bén trong 6¢ tai, ndm @ phan tai trong, se kich ~ phat géan trén matbén B
?I'?; hlh“;*cﬁ”h “"';"' E;"!a'-"’ thich cac t& bao than kinh thinh gidc truyén dan cac ;:3 kinh ma ngudi ding B
i Rau bDF?TI‘.lI;kP%ﬁg xung thdn kinh b tai trong toi bd nao. Néu cac ; .
qua cac té bao vﬂng day thdn kinh thinh giac khong hoat
mac da bj thueng tén dong, b cdy gheép thinh gidc than

nao co thé duoe ghép truc tiép

% Truyén dir liéu téi bd phan cay ghep

Bd truydn phat s& chuyén tiép tin higu téi bo
thu tin higu bén trong hic méat, & canh nhan cau
B& phan ndy gbm cd mat ang ten thu phat tin
hll.;".l..l v mét dom v didn bl gl cae xung bt kich

CONG NGHE Y HOC
Cay ghep nao

4 Béphan cdy ghép vong

mac gui tin hiéu toi nao '
Bd& phan cay ghép gbm b mot dai dign 2
ouc gan trén vong mac. Cac dién cyc !
kich thich nhing t& bao con nguyén ven
trén vong mac dé gdi tin higu theo day |18
than kinh thi giac tdi bd ndo, noi nhan
thire hinh dnh

BO THU

vao than nao dé kich thich cac i1 B thu hifin d8i cée tin
tébaoglli tn higu t6i ndo.  p& TRUYEN |r|_ hiu &m thinh xung dién
Eiry o | v gin téi cde dign cue
PHAT;’ 2 trong Se tal

Cay ghép &c tal

¢ nhimg ngudi cé thinh Iyc binh thudng, cac dao ddng

B truyén phit

am dupc truyBn téi tai trong thong qua mang nhi va cac ))) : 1;'* g tin higu t4
xuong tai gida. CAc té bao 1ong bén trong mét cdu tric goi 1 ; -&i‘ bé thu &jit bén qﬁ-
Iadcizlbrénmcﬂwgdangg ndy thénhcactinhieudien . ... .| ¢"‘ trong so
rdi truyen doc theo day than kinh mrnh giac téi bo ndo. ‘veinds s, —
Néu cic céu tric tai trong khong hoat ddng binh thudng, ¥ i ik =
mat ba phan cay ghép s& duge dat vao trong Sc tai dé ang Bs
mang cac tin hiéu trye tiép tdi day than kinh thinh giac. bidn ching 6 !
* thanh tin G
CAC VIEN PIN SUDUNG v m’: = th,ﬂ,?;ﬁ:;:'iﬁfﬁ,g&
TRONG MAY TAO XUNG CHO rang &e o, e ““ighﬂfn“;
KiCH THICH NAO SAU cO !ﬁ;‘;ﬁ:ﬁﬁiﬁgﬂ w':'xfahfn ching
TUOI THO LEN TOI 9 NAM fun han ink
&i day than

think gide
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Xét nghiém
gien

Gien la cac doan ADN - phan tf trong t&
bao ctia chiing ta cung cdp ma di truyén cho
cd thé biét cach phat trién va thitc hién cac
chitc ning. Xét nghiém gien duge thyc hién
dé xac dinh r6 cac vdn dé hay chiing bénh
khién cho c4c gien dua ra cdc chi din 184, gbm

c6 bat k¥ réi loan nao c6 thé truyén i cha
me sang cho con cai.

NGUOI TA CHO
RANG TE BAO NGUOI

CHUA KHOANG m

20.000 GIEN
Xét nghiém nhiém sic thé

Méi t& bao co thé ngudi cd 46 nhidm sic thé - trong do mot nia
duge thita hudng ti cha va nia con lai tit me. Cac nha khoa hoc
sé nghién ciu mot b nhidm sdc the ddy da cda mot ngudi, goi
la nhigm sac thé dé, dé xem lieu no co chia bat kv nhidm sic thé

nao bj thita, thiéu hoac bat thudng hay khong.

|&v trong méau hoac trong tly
Xuong coa mot ngudi. ©46i vai xét
nghiém gian cho bao thai, cac t&
bao dugc 18y tir dich nudc tidu
hogc nhau thai coa thai phy.

;E

xr Iy wéi mot chat héa hoc lam chang
ngimg phan chia & giai doan cac nhiém
sac thé dang xodn lai. Cac té bao dugc
diit trén mat lam kinh va duoe nhudm
mau dé lam ndi rd cac nhidm sac thé,

NHIEM SAC THE VA GIEN

MNhan cda mdi té bac ngudi chida 23 cap nhiém sic
thé, dugc chia thanh cac gien. Méi gien lai dugc céu
tgo tircac don vi nha hon la cac nucleotide. Cacdon |
vi ndy cé mot mach dudng-phosphat va médt trong
bén loai base: adenine (A), cytosine (C), guanine
(G) hoac thymine (T). Adenine ludn bat cap véi
thymine, va cytosine lai ludn bat cap vai guanine.

Chudi trinh ty cla cac base tao thanh ma ADM.

Fhan tir ADN h
chirm hang “\\ = o Méi gien
nghin gien " GIEN == chim hang
Py nghin
Nhan t€ bao ?ﬂ nucleatide
chim cde Nhifm sde thé
. nhifmsie % abm mét ehuli
tha xodn ADN

Mucleatide ghm
mit base cing
win dudmg via
phosphat

Mach dudmg-
phosphat

¥

NHAN , \\\ J

Chudn bj mét nhiém sac thé dé

Trong xé&t nghiém nhiém sic thé dd, cac
nhiém sac thé dugc nghign clu trong giai
doan cac té bao dang phan chia dé hinh
thanh t& bao mdi, khi dé cac nhiém sic thé
dang xoén lai thanh hinh dang chl “X" dac
trung. Cac nhiém sac thé dugc nhudm mau,
ghép cap, va s&p x&p theo thir ty kich thude
dé tao ra mdt nhiém sac thé dd.

=y Gode
kit /" theo thirnrkich thuse
bao dé ngiin 5 3.3 S !
f Mﬂpbﬁﬂ L & 3 ..! 5
| _) R L g T R B
(o5 /- o o s v
TE-‘-’-‘“‘-D duge dit - NHIEM sAc THE DO |
Céc nhifm sic
ﬁﬁgﬁﬁ thd giéi tinh
Thu thap miu té bao Trich xuat cac nhiém séc thé Phan loai nhiém sac thé
Cac t& bao mau duoc Céc té bao dang phan chia dugc Cac nhiém s&c thé duoc phan loai

va ghép cap thanh 22 cap nhiém sac

thé dinh hinh (céc nhiém séc thé phi
gidi tinh) va mot cap nhiém sac theé gidi
tinh (0 cho nlr gidi, hode XY cho nam
giti) dé tao thanh nhidm sic thé da.
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Mot s6 xét nghiem cho phép eac nha khoa hoe phat hien nhang bat thusng  Gial trinh tu glen 51
trong gien cha c4 nhan nao do, chdng han nhu thua hoac thigu vat lieu Trong mét phuong phép gii trinh
di truyén hosc cac base nAm 4 sai vi trl. Cac miu gien duge xét nghiém mﬁ?ir;:a sudug "":":'55 rai, 1
bing mot phuong phap nao dé ching han nhu gidi trinh ty ADN, phuong a3 2 -2 08 B2 0 FRee
phap tiét 16 trat tu cta cac nucleotide trong mot doan ADN. Mot su bat trang bén) da duoe bidn dbi dé

binh thudng trong gien khong han 1a chi ddu cla mot vAn dé vé sic khoe; o4 thé phat huynh quang, d4 1Am

nhiéu khi do chi la mot bién di khong co he qua xau. Tuy nhién, mot s6 néi bat méi base trong mat mach
bat thuong trong gien co thé anh hudng xdu tai suc khoe, vl vay didu guan  ADN. Cé bén loai nhan huynh
trong la can phai c6 10i dién gidi vé két qua xét nghiém cda chuyén gia. quang - tuong dng v& mdi loai
MACH ADN base nuclectide (A, T, C, hoéc G).
Mach ADN ) \1‘! 1-9{"{3@: ADN mbi: = e 5
dmr:ﬁrlf bhnal E “5 MB% Fﬁ,ﬂi ﬁ-.ngmr:h HD“ f;t mclin mwt:g ﬂﬁ&cm bamse ’l'g’ do ,f{ﬁ“ ,..-""-', I ! i g
| I i! I R l
dﬂtﬂ*-‘hlﬁr thinh ede Mach ic geh o ATCOAGTCACTG
doan ADI‘l_lﬁEét ._"'— doan ADM xér
nghiem i - |
DOAMN ADN XET NGHIEM FRILF
; e nr:uufcncrn
Boan ADMN f&;ﬁ:ms: QY
phin lip chia 5
ciic chudi base Mtam'rtnc'r Enzyme xiic téc ] —). i |
nucleotide s dily nhanh qui % ATCOAGTCACTO
duge doc J’ / trinh sao chép  Base ty do gén vio o,
dogn ADN dBu mach mbi /g\ \ﬁ
i 10 ] ! Base hujnh quang / Minh ADN tao e
1 1 Ritl i |! i ! 11 - - thanh v&i base ATCBAGTCACTE
ngimg lai qud trinh gén & giin nhin
Dan nhan base trong doan ADN xét nghiém
Ph d ADN xét nghi : 5 i
e e M#u ADN xét nghiém duoc tron véi ADN “mdi, mot
nhau, chAng han nhu té bac viing mé, nude bot, toc enzyme, cac base nuclectide tyr do va cac base nuclectide
hoac méau. MAU vat duge xi 1f véi mot enzyme nhdm c4t  GUQC dan nhan véi chat chi thi mau huynh quang. Boan moi sé
: lign kit vai mach (chudi xét nghigém, va cac base by do sé lién
chudi ADN thanh cac doan déphan lap doan ADN can g uan cac da clia cac doan mdi. Qua trinh ndy dimg lai khi
phan tich. Sau 46, nhd st dung médt loai enzyme khac, thém vac mit base huynh quan M& manh ADN cudi ol
doan ADN can xét nghiém nay sé duac sao chép hang S o V0L Dies SR Gl FhAn tLng tma el m! base trén.
tram [an dé tao thanh mot mau vat dl 16n dé o thé ot il ung
an tich, ghiem.
PO ®- Ciic minh ADN ;
Déung &ién chay — 1ém hom di ADHN tham chifiu  ADN xét
cht keo - chuyén chim o6 chudi base nghifm cd mft
7 b = hom trong keo binh thuémg base thita ra=—
Minh ADN nhé hon > _
di chuyén nhanh hon 7] E;iﬁfbt:;: 4nh . n II’II|
|
trong keo E hujmh quang vi i (1. I.-‘nl | f
Tia laser khifn base (] tm:.r'En d&!i&u i | l'i | ¥ | | | | |
gén nhan phét ra dnh o m@t méy tinh | | ‘ | . | f '| '
sdng huimh quang %u | | | . | |
J -u_lj'q . \ _J I\_-J 4]_ ) - -J _-J - .

ATCG.&EE&E.TE HTEGAETC.&ETE

A
ADN THAM CHIEU ADN XET NGHIEM
3 Nhén dang céc base dugc gan nhan trong ADN !

xét nghiém 4 May tinh phan tich
Céac ménh ADN dugc truyn gua chét keo chi trong mét May doc truy@n thang tin vé cac chubi base trong
6ng mang (6ng mao dan). Dang dién chay qua dng Idm cho  m&y xét nghigm t& mat méy tinh. tinh s& %0 ly dirlieu
cac manh chuyén dong va cudi cling ching s& sép xép theo  4s dé tao thanh mét hinh anh goi la s; ¢ ky, trong a6 chudi
chidu dai; trat ty cla cac base duge gan nhan phan anh trat  nucleotide dugce hién thi dudi dang mat hinh anh va dang
tu cla base trén mach ADN xét nghigém. Khi tia laser quét cac chir céi. Sac ky cla ADN xét nghiem duge so sanh véi
qua mdi manh nay, base duge gén nhan sé phat ra dnh s&ng  mat trong nhimg méu ADN tham chiéu binh thudng & xac
huynh quang, va may doc sé ghi lai dugc thirtircla ching.  djnh nhimg khac bist.
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Phuong phap thu tinh
trong éng nghiém

Phuong phap thu tinh trong dng
nghiam, thudng duge goi tat 1a IVF, la
tén goi chung clda bat kv ky thuat nao
duge thue hien trong dé tring cla
ngudi na duge thy tinh bén ngoai co
thé&. Phuong phap nay duoe thue hién
khi hodc 1 ngudi nam hodc 1a ngudi na
khéng co kha nang thu tinh mdt cich
tut nhign, Negudi n s duge cho dang
thudc dé budng tring of the san xudt

Trimg chin trong
nang nodn cla
. | bubng trimg

ra nhifu tning hon binh thudng, Tring
duce thu thap va cho ket hop véi tinh TRUNG TRONG ()
triing & trong mot phong th nghiem. BUONG TRUNG S
Néu of bt ky tnding na-l:l duge thy l:i}lh. minh thu
chung sé dugc tach rieng dé phat trién Kich thich ho6c mén ni thip trimg :
trong vai ngay, réi sau dé duoc dat vao Ngui nir s& duge ke ding thudc dé kich \
trong budng i cung cia ngudi nd. Cac  thich nang noan hﬂ'u;hubﬂgtn’rr‘;%dﬂn va Cghat Dhuddsidu . S
triing khdc da duge thu tinh o the trién trimg. Khi tnimg chin da dat dil lugng can am xic dinh
dumtmdﬁngdédﬂngvésau. !:hl:ét.ng Iasﬂﬂknﬂﬂtluﬂlthuﬁc:ldﬁc?&n Uitﬁ?ﬁﬂ %
; b khi&n nang nodn gidi phéng trimg (rung trimg). trimg =
Méu IVF thinh —
cong, phdi bdm Thu thap trimg
chit vio thanh Mot Sng db sigéu am
tlrcung ; dugc dua vao trong am dao
| dé xac dinh cac tring da du
dé chin, va mdt kim rdt manh
'5%’ sé thu thap tring, duoc
F J-?’ khoang 8 dén 15 qua.

5 Phol dugc dua vao
trong budng tir cung

Mét 8ng thang duoc dua qua
cd tlr cung va mét phai hoac
nhidu hon sé duge bom qua
6ng vao bén trong budng

tlr cung. Néu mdt phoi bam
chat dugc vao thanh tl cung,
quy trinh thy tinh trong éng
nghiém thanh cdng va qua
trinh mang thai bat d3u.

KE TU QUY TRINH THU
TINH TRONG ONG
NGHIEM DAU TIEN VAO
NAM 1978, DA CO HON 8
TRIEU TRE EM DUOC SINH
RA BANG PHUONG PHAP
IVF TREN TOAN THE GIOI

ﬁng kim
tidm chim
phai

—
1
-

Trimg thu tinh phat trién

Céc tring thy tinh dugc dé riéng trong
ba ngay nham phat trién thanh céc cum
té bao. B4 téi da hda kha nang tring bam
thanh cong vao thanh tl cung, cic cum té

bao can phai phat trién tdi giai doan cd 8 té
bao (cén goi la phai) trude khi ching cb thé
duge dua vao trong co thé ngudi ni.
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Thi thuat thu tinh trong -
dng nghiém

Trimg dugc thu tlr budng trimg cla
ngudi nd va tinh tring to ngudi nam. u ln n n ao
Tinh tring va trimg dugc dua vao tiép

*uc vai nhau trong mat phang thi

higm. Mot tinh trd ] & thé el 4
B o A sttrmgas  Cacky thuat thu tinh nhan tao duge 4p dung dé giup
:tzr:m ﬁg rgng trl.‘ln_gladggc t'?u !l:m. ki conngudi co thé sinh ra duge mot dida tré khde manh.
}.’;“’aﬁ EE‘?TEC"Q% ;—fﬁﬁfﬁf Trong d6 cac ky thuat tng dung ph6 bién nhat 1a thu

n " r 3 '
ﬁa‘t‘ﬂﬁ tinhI{dngga;rli A ool duch tinh bom tinh tring vao budng tlf cung ([UI) va thy tinh

dua vao trong budng tircung, tai day  trong éng nghiém (TVF).

L “né cé thé bam vao thanh tlr cung.
3 . Thu tinh bom tinh tring vao budng tif cung

W :: Binh thudng, qua trinh thuy tinh xdy ra khi mét tinh trang xam nhap vao
| trong mot tring bén trong 6ng din tring sau qua trinh giao hop. Té bao

MEu tinh | da duge thu tinh sé di chuyén toi ti cung va bam vao thanh cla budng
tritng tir | ticung dé phat trién thanh phoi. Trong phuong phép thu tinh bom tinh
ngwéd hifn | trung vao budng td cung (IUD), tinh trang duge dua vao trong budng tu

| cung thong qua mot 6ng thong mong dai. Phuong phap IUT se duge khuyén
nghi ap dung néu nguoi nd khong thé mang thai tu nhién, néu ngudi nam
| eo tinh trang khong da khoe manh, hodc néu dung tinh triang duge hién.
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3 Tinhtring két hop v&i tring  Thi thuat thu tinh 1UI
Céc trimg dugc kiém dinh chdt | 1hy thyat thy tinh 1UI duge tién
lugng sau dd cho két hop vai tinh | hanh chi ngay sau khi tring rung.  Bulng

. tring va dugc Sp trong mot dla Ma&t 8ng tho dua :
P 4 : | ng théng dugc qua trimg
canh trudng & nhigt 44 tuong duong | -8 bt cung vao trong budng b

Ve nhist dt cothe nguct (37°C) | cung. Sau do, tinh tring, hogc inh tring d

Hé&n hop nay sé dugc kiém tra vao 1 1 ban di ot ngudd na, hodc Tinh tring duge

ngay hom sau dé bidt lieu COTING | (& mol noudi hidn khée, s duge.  Lomrig rong

nao dugc thy tinh khong. barm vao trong budng ti cung <gia ity
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sé& suy giam dan theo tudi tac,

- = £ | tinh tring khde manh duy nhét,
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| Sau dd, tinh tring nay sé& dugc .

nhan thay tir khoang gita nhimg bom trisc tifp vao trong mit L C oy
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clla nam gidi cling suy giam sau | clia ngudi . 1CSI thudng duge N Ay
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CHI MUC

Céc 56 trang in dam ding dé
chi nhidng muc chink,

A-A-A
acrylic, sgi 126
ADN
bién ddi gien 228-229
gidi trinh tu 245
xét nghigém gien 244-245
Aprabacteriurm 228
Al xern tri théng mink nhan tao
ALU (bé tinh todn 58 hoc-logic)
1865
an toan, thang méy 100-101
Anderson, Robert 47
anh ndi ba chidu 148-149
dnh ndi ba chigu bao mat 148
dnh sdng hiing ngoai 220
anh sang mat trdi 30,127, 220
anh sdng nhin thiy duge 136,
137, 144
anh séng xanh (man hinh) 208
anode 32, 33, 34, 111, 190, 234
antithrombin 229
ap Iye nudc 59
ap sudt khang khi 54, 63, Ng,
136, 138
ARPAMNET, mang 200
anomcn 74, 75
ang ten
dign theai di déng 196
ra da 48, 49
tau vii try B8
tin hidu vé tuyén 180, 181,
182, 195, 202
truyen hinh 189
vé tinh 192,193
&m lugng 138
am nhac 207
am thanh
chat lugng 141
rnic va loa 138-139
£5 140-141
&8 hoa 158-152
song 136-137, 138-139, 184
am thanh s& 140-141

B
bac¥ 73
bén chén tich ndng lugng 241
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bin dap 40
ban phim 164, 166-167
ban xoay chuyén ddng moi
hudng 176
bénh 14 dudi 54, 58, 62, 63
bdnh rang va thanh rang, cd
chu diktu hudng 45
bénh xe 38, 39, 53
bao quan sinh hoc 225
béo quan thye phim 224-225,
227
bao toan ndng lugng 1
base, chudi trinh ty 245
bay
cac v tac dung khi bay
2B, &7
méy bay 62-83
thiét bi bay khéng ngudi
lai BE-BT
bay tai chd 65, 66
bang nham dinh 129
bing théng 203
Bell, Alexander Graharm 184, 185
Berners-Lee, ngai Tim 199
bé téng 76-77, 81
bé tang gia cutng 77
bé téng Ung sudt trudc 77
bé xi 120-121
bé =i O phin 121
bé xi %3 120121
bénh Parkinson 242
bia cdc tong 82-83, 223
bidn J 137, 183
bién ddi gien 228-229
binh moka 113
binh ngung 21, 25
binh trac d44i ion N5
bit (chT s& nhi phan) 158, 159
bit lugng ti 159
Bluetooth 167, 205, 206
ba mpch chid 162
bd 214-215, 225
béng cao tin NO, M
boron 160
botnet 200, 2070
bé bifn tée 40
bé chudn tryc chim tia 234
k& chuyén ddi analog sang kiy
thult s& (ADC) 140, 153, 155,
158
b chuyén d8i tin hidu 58 sang
analog (DAC) 140, 147
bd chuydén mach 17,18, 19
bé din déng (truyén déng) 18,
172
bé dinh tuyén 197, 198, 199,
202, 203

b khang ché vugt tée 100
bd ly hop 44-45
béd mghich luu 30
b nhd, may vi tinh 161, 163, 165
bé &n nhigt 109, 112, 132, 133
bé &n nhiét luBing kim 109, 112
bé phan cdng tac 172
bé phén gia nhist 13
bé phén nhén tao cla co thé 87
b& phan van an toan 91
b& phat hign phdng xa 174
bé tn nhiét 109
B4 tao xung nhip 164
bd thu

cly ghép 5¢ tai 243

sOng vo tuyén 182
bé tifp séng 49, 188, 192,193
bd trao ddi nhiét 24, 29, 63,
13,13
bé truygn phdt 180, 243
bé xlr Iy ab hoa 164
bé xdr by trung tam (CPU) 162,
164, 165
bé =l by vi tinh 169
bén G 215
bom chin khéng 215
baom tinh tring vao bubng tl
cung (IUl) 247
Brunelleschi, Filippo B8
buckyball B4
bugi danh lia 42, 43
budim photon 69
budng 44t 60, 108
budng loc tinh dién, trong nha
maéy dién 2]
budng tring 246, 247
bus 164
bit laser 146
buc tudng am thanh &1
b xa dién tir 136, 137, 234
biic xa hiing ngoai 124-125,
136, 176
bafc xa tia cyc tim 127, 136, 137,
T44

byte 158,159

C
cai quin do 129
camera
bin téc 45 50-51
cdy ghép niio 243
chudt quang 166, 167
dién thoai théng minh 206
ki thuat 54 152-153, 158
& td khamng mgudd 15§ 47

phan loai quang hoc 222
phau thuat ndi soi 238-
238
ré bat 174, 175
truyen hinh 188
cam bién
ap lye 137
camera ki thudt sé 152,
153,158
cham 240
chi gia 240-24]
dign thoai thang mink
208, 207
hé théng canh bdo an ninh
124
midy hat byi 119
néng nghiép 216, 219, 220,
22
phan logi guang hoc 222,
223
ré bdt 174, 175
cam bifn p lye 173, 240
cam bién hiing ngoai thy dong
{PIR) 125
cam bidn quang hoc 119
cam bifn tifp xie 125, 240
cam bién vich ding 119
cam Uing didn tl 22
cén 13n, kim loai 74, 75
canh tic thing ding 219
canh bao an ninh 124-125
canh 18 35 cao B2
canh ligng 62
canh may bay 62
canh may bay, hinh dang khi
déng hoe 54, 62
canh quat
may bay tryc thing 64-65
thift bi bay khong ngudi
13i 66-67
tufic bin 26
cdnh quat trén rotor 64-65, 66
canh tay rd b8t 172, 174, 239
cap
dién 185
ngam 23
ngam dudi bién 187
quang 185, 187, 195, 197
truyen hinh 188-189
cap kéo 101
edp ngdrm dudi nudc, vién
thing 187
cap quang 185, 187, 188, 196,
197, 238, 239
cathode 32, 33, 34, 35,1, 190,
234
cin digu khién chung &5




can ddi trong 102
chn truc 102-103
can tryc gidn 103
can truc quay 103
can tryc thap 102-103
can truc thap cdnh budm 103
chn tryc thiy Iyc 103
can truc tu hanh 103
can xoay 65
cau 94-95
cau darm 94
ciu dam hang 94
chu dao dién 1 107
chu gian 94
chu treo day ving 94
cau trea diy vBng 94-95
chu vomn 94
ciy ghép nlio thng cudng gidc
guan 243
cay ghép Ac tai 243
céy ghép tang cudng tri nhd
242
ciy ghép vBng mac 243
cellulaid 79
chao ligng [chuyidn déng mdy
bay) 62
chag wé tinh 185
cham lugng b 84-85
chan gid 241
chan gia chay 240, 241
chin nudi bd sia 214-215
chdin wit
thu ngarm 58
thuyén may 56-57
chén vit bau xoay 57
chén vit 81 hudng 57
chén vit mdi 57
chit ban din 69, 145, 160, 161
chit bédi tran 38
chit dign phén 32, 33, 35,75
chét dinh du@ing 218, 219, 227
chit hoat déng bé mat 15, N5
chat khuéch tén 15
chét lam lanh 116, 117
chét léng thiy lyc 45, 93
chat nhil hoa 227
chiit oxy héa, trong ddng cd tén
Ia &1
chit pha loding 78, 79
chit tao hudng vi 227
chit tay ria 114, 115, 131
chit thai
dong vat 214
néng lugng 1
nhé wé sinh 120-121
rsde 12-13
ginh khéi 31
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tdi ché 82-83
chét xdc téc 78, 79
chi gia 240-241
chi gid dién co 240
chi thay lue 175
chi 234
chia khda 122-123
Chién tranh Lanh 192
chidu xa 225
chin (qua) 216
chip 16, 163
chip chuyén d8i tin hiéu analog
sang tin higu s 161
chip @& hoa 161
chip nhd flash 161
chloroflucrocarbon (CFC) 117
chon sdng 182
chét clra 122, 123
chiie ngde (chuyén déng may
bay) 62
chiim hudng vat, trong anh ndi
ba chigu 148, 149
chim tia tham chiéy, trang anh
ndi ba chiku 148, 149
chudt chii 96
chudit guang 166, 167
chudt, méy vi tinh 164, 166, 167
chup CT 235
chuyén déng 38
cdc dinh ludt vé 62
chuyén hda methan bang hdi
nude 34
chil vift, nhin dang 170
chung cit 14-15
chung cdt phan doan 14-15, 78
chimg ddng kinh 242
chudng trinh
phan mém may tinh 162,
168-169
thang may 101
cgc chong 4o 99
cotton 126, 127
composite 76, 80-81
composite nhin tao BO-81
composite ty nhién BO
cdc hit 214, 215
chng nghé deo trén ngudi 33,
204

chng nghé héa kinh, trong xi Iy
rac thai hat nhdn 25

céing nghé 15 chuyén (BOC)
72,73

cang nghé rao ngdn 225

cdng nghé tang hinh 43

cong nghé tao anh vi tinh (CGI)
177

cdng nghé xanh 98

céng tac 166

cong vom 88-89

cdng ngam 12-13, 31,120
cot 22-23, 29, 30

cit ligu 76

co cu cam 122,123

g nang 11

o, may tinh danh 171
cracking 15

ol khda 122

cUi d& 40

cuic goi dign thoai of dinh
186187

cudn phit s4ng tan 50 song vo
tuyén 236, 237

Curiosity, xe tif hanh tham
hiém trén Sao Hoa 174

cilfa an toan 101

cuc (nam cham) 17,18, 18, M
eyc cbng (cla transistor) 160
clu (bién adi gien) 229

D-b
da 126
dao ddng, cda tin higu &m
thanh 140
din dién/nhiét 72
diin déng bén banh 44
L¥]
khoan 30-31
loc 14-15
tran 15
dhiu héa 14
dau tho 14-15, 78
déy dan nano silic B4
dé (bién Adi gien) 229
diesel 15
dong co 42, 52, 56
tau 52-53
dbng dién mdt chigu 16, 17,18
dong dién xoay chigu (AC) 16,
17, 18,52, 138, 182
diing khéng khi xody 119
Drebbel, Cornelis 59
DSLR, may anh 152
di B9
dit liéw 159, 165
dugc phdm 229
da thén (thuyén) 55
dai 158, 182-183
dap 28, 29
dat
canh tac khing cin 21B-
218
i ligu v 227

248 [ 249
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dbu bb 102,103
dau ghi ti vi 189
dén didgn 107, 144-145
dén huynh quang 144
dén huynh quang compact
144,145
dén sgi ot 144,145
di ot
di &t quang 153
laser 146, 147
phat xa anh sang hiiu cg
[OLED) 190
phat xa anh séng xem LED
dia canh chinh B4, 65
ia chyp 14
gia nén 141
dia xich va lip 40
diém anh B4-85, 150, 151,152,
153, 155, 190, 191
diém tya 93
dign
gid 26-27
hat nhan 24-25
mat trai 30
mdy phat 16-17
rmé o 18-19
nha may 20-21,24-25
nhién liéu héa thach N
pin 32-33
pin nhiém liéu 34-35
thiry dién va dién dia nhiét
28-29
truydn thi 22-23, 107
dién ap 16, 22, 23
didn cuc 232, 233, 240, 242,
243
dién gic 10, 26=27, 54
dién hat nhan 10, 24-25, 39, 57
didén hda 75
dién ndng 47
dign thoai ban 141, 184-185,
186-187, 192, 206-207
dién thoai di ddng 186-187, 196,
202, 204, 206-207, 232
dién thoai thong minh 132, 133,
141,151,163, 177,124, 204, 206-7
dién thiy trigu 28
didn todn dédm méy, trong ndng
nghiép 221
dién trudng 110, 1, 160
dién trudng xung 225
dign tlr 243
dién tlr k¥ thuat 54 160-161
didu bién bign dd (AM) 181, 182
digu bifn thn 58 (FM) 181,182
digu bidn, trong tin higu va
tuyén 181,183



digu khign b xa 136, 174
thiét bj bay khéng ngudi
lai B6-67

dinh vi tam gidc 194-195

dinh vi vé tinh 47, 192, 194-195,

206
dén bay 93
dang goi
ndng san tugi 222-223
thue phim ché bién 226
déng géi bién d8i mbi trudng
bao quan 223, 225
diéng géi chiin khang 223, 225
db an sin 226-227
Aad dbi tidu cy 142, 143
a6 phén giai 152, 191
ddi trong 100, 101, 102
dong tu 12
dbng didu 73
ding hi dién tir 123
ddng hd thing minh 204
dong thau 73
déng oo
a6t trong 42-43
dbd 44
thu 56
tén [la va tém Ila J8y
60-51
dong oo bdn thi 42, 43
dbng oo dbt trong 42-43, 46-
47
ding oo hai thi 43
ddng oo ion B9
ddng cd phan lug 60-61
déng dat 29
déng ning 1,42, 47
déng vt
chan nudi 214-215, 220,
229
sgi géc 126
déng vat bién d8i gien 229
ding vit hoang da, va tudc bin
gid 27
Ao kim logi 73, 74
din dia 40
dudng day dign 22-23, 30
dudng hiam 96-97
duding ham dudi nudc 96-97
dudng him Eo bidn Anh 96
duding hirm Gatthard 97

Einstein, Albert 195
electron 30, 32, 33, 69, 144,
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145, 148, 147, 180, 181, 182, 180,
195, 234
enryme 223, 224
ép dip kirm lopi 75
ép din 74
ép nén 74
ethanal 31
ethylen 78
gang 73
gang thdi 72, 73
gang tay thyc té 4o 177
Germnind, nhidém vy 35
ghi déng 41
gla téc k& 207
gid chuyén hudng 53
giai didu 183
glan db trinh ty 169
gidn khoan di ddng chuyén
dung ngoai khai (MODU) 90
gian ngung ty &, N7
giao thie buu dién (POP) 201
giao thde Internet 198
giao thie truy chp thu chudn
Internet {IMAF) 2017
gidy dién tl 208-209
pien 244
gieo hat 212-213
gi#ng chim 95
glulam 28
goc tin 62
gdi dif lidu 196-197, 203
g6 BO

béit 127
PS5 192,194, 206, 220

bé dinh vi 65, 194, 195
graphenes 84
gudng 142, 148, 149,150, 151,
155, 176

H

ha dng chim (dudng ham) 96-
a7

han 74, 75, 147

han vay 73, 74

hanh tinh, tham dé 68-639

hat cde 212, 216-217, 225

héc (Hz) 17

hé din déng hai banh, & td 44
hé digu hanh 168

hé thian kinh 240, 242

hé théng cinh bio an ninh
124-125

hé thdng chai trd chai dién
205, 207

hé théng day tau v try 69
hé thdng dia nhiét cdi tién madi
(EGS) 29
hé thdng didu hudng
mdy bay 62-63
& td 45
hé théng khi luu huynh 20-21
hé théng phan gidi tén mign
(DMS) 200
hé théng sudi 106, 108-109
hé théng sudi khi ndng 106
hé théng sudi trung thrm 106,
108-8
hé thdng treo 53
higén tugng banh xoay ty do 41
higu Ung caster 41
higu (ng con quay hdi chuyén
41
higdu dng Doppler 50
hiéu Ung quang dién 30
hiéu Ung Seebeck 69
hirih &k
anh ndi ba chidu 148-149
camera ki thuit s8 152-153
CGITT
chyp dnh tia X 234-235
rndy chiffu 150-151
rrdy in va may guét 154-
155
may quét MR 236-237
s ha 158-159
hinh miu giac thoa, trong dnh
ndi ba chigu 148, 149
hoa mau 212-213, 218-213,
220-22, 222-223, 228
hda ndng 1,42
hda chat géc dbu md 78
héa hai 116, 117
hoat dgng dia chin 29
hoat ddng mao din 218
hoc mdy 170
hé khoan 91
hdi hai ma, va cdy ghép ting
cudng tri nhd 242
hip sd 26, 44, 45
hai nude
may pha ca phé 13
san sinh dién 20, 21, 24
hep hach (hat nhan) 24
hgp kim 72, 73
hgp lyc 38
HTML (ngén ngd dédnh diu sidu
van ban) 198
HTTP (giao thic truyEn thi situ
van ban) 1898, 189
HTTPS (bdo mit giao thic

truyen tai sidu van ban) 198
hit, trong md to dién 18,19
hydro

nguon 34

pin nhign liéy 34-35
hydrocarbon 14
hydroflucracarbon (HFC) 17
Hyperloop (tau siéu tdc) 53

I-J

IMAP (giao thic truy cip thu
chudn Internet) 201

ir 30, céng nghé B6-B7
Internet 132, 133, 162, 186, 187,
191, 192, 196-197, 196, 202, 204,
207, 220, 23

internet quay s6 187

Internet van vat 133

ion haa 180

ISP {nha cung clp dich vy
Intermet) 196, 197

IVF 246-247

joule 10

K
kem ching ning 85
kerosene 14
ket nuge 120, 121
két nudc diin 58
Fevlar 81
két béng 12
két ndi khang diy 162, 196, 232
khé nBng két ndi, thidt bi di
dong 205
khao sat dia chit 48
khi
daumd 15
dén nd 39
laser 147
néi hal 108
tu nhien 107
khi canh, rmid hink 218
khi hda lang 14
khi methan sinh hoc 215
khi sinh hoo 215
khi trich &3
khi xa 43, 60, 81
khinh khi cu khi ndng 39
khoa 122-123
didn o 125
sinh trdc hoc 133
khda kéo 129




khia kit hgp 123
khoa |8y 122-123
khda sinh trac hoc 123, 133
khoan 90-91
nhiing mdi nguy 29
khoan dau ngoai khoi 80
khoan kol béng 90
khoang chdt 122-123
khdi gia trong 207
khdi lugng riéng (mat 4§) 39,
55, 58
khdng gian
in 30 87
kinh vién vong 143, 192
phin mém mdy tinh 169
tau tham db 68-69
xe tyf hdnh tham hiém 174
xern thérm wi try
khu thu hidi vat ligu (MRF) 82-
83
khdc xa 180, 181
khuéch dm 139, 185
khung xudng trg e 175
khir tring bdng chlor 13
khil tring bang flour 12
kich thich ndo sy (DBS) 242
kidm sodt khing luu 48-49
kidrm s0dt va ra lénh (C&C)
mdy chi 200, 201
kidm trde
chu 94-95
edng vorm va mai wom
28-B5
nha chioc trdi 94-395
kirn logi 72=73
gia céng 74-75
tai ché 83
kinh thién vin sdng vd tuyén
136,183
kinh vifn vong 136, 142-143,
183, 192
kinh vi&n vong khic xa 142, 143
kinh vign vong phan xp 142
ki thudt s6, dién tir 160-161

L

lam mém nudc 115

lam sach khi xa 21

lan suc khi 13

lank, sgi vai 127

laser 146-147
anh ndi ba chigu 148-149
camera bin téc d& 51
nng nghigp chinh xéc 221
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& té khong nguti 18i 47
ré bét 174, 175
laser trang thai rdn 146
lan, thu nghm 58
lang kinh, trong dng nham d&i
143
ling cin 13
lap ban db 48
LCD {man hinh tinh thé lng)
190, 208
LED
chudt quang 167
dén 144, 145
mdy doc sdch 208
ti vi 10, 84-85, 190
ler 126
LiDiR [xac dinh khodng cach
nhd do xung phan xa dnh sdng
laser) 51
lign k&t nguyeén ta BO
liéu phap thay thé hodc mon
{antithrornbin) 229
linh kign phén chifu ki thult sé
siéu nhé (DMD) 151
IS cao 72
& dién hd quang (EAF) 72, 73
& dat 20
I mudng banh mi T3
I wi séng 10, THO-TN, 136, 203
loa 136, 138-139, 140, 141, 163,
164,182, 183, 206
loa théng minh 132
loc diu 14-15
lpc maw 150, 191
Ipe nude 13
151 khda 122-123
I6p 38
lgin (bign a8 gien) 229
ldp diin dién 190
Igp phat quang 190
Iya 126
Iye
tac dung khi bay 38, 60-
65, 67
thuyén 54-57
van tal 38-38
e chn khdng khi 67
lue chng, trong thidt ké cau 94
Iife day
déng oo 60-61
may bay 38
thu 53
thiét bi bay khéng ngudi
1&i &7
thidt ké xay dyng BE, BS
Iyc gy nghiéng 54
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lyc ddy nguigc 55

lyge ddy, trong md to dién 18,19
lyc hat 118

Iyc kéo hip din 193

Ie Iy thrn TIE, T2

lue nang 38, 39, 53, 54, 57, 62,
B4, 65, 67

I nén BB, B9, 94

e te ddng 93

lyjc xodn 10, 18, 19, 46, 66

It dién 22-23, 30

luu héa cao su 1M

M

ma sat 38,
ma
chugng trinh méy tinh 162
khda va hié thdng canh bao
122,123,125
ma a4 200-201
md hda thu dign bl 201
md e 10
ma mdy 165, 169
ma ngudn 169
rmidl nhén dang may 155
m3 QR {m3 dap Jng nhanh) 133
md trang thai, HTTP 199
ma kém 75
mach dign 32, 109, 113, 125, 166
mach tich hgp ki thudt 58 160,
-1
mi gidt cip 88
mai vom 88-89
man chin khiu 46 153
man hinh 164
mian hinh cam dng 158, 204-
205, 208
man hinh cam Ung dién dung
204, 206
man hinh cém Ung dién trd 204
mian hinh dign 4m 209
man trap, trong camera 153
MANE
mdy tinh 162, 196-137
viln théng 186-187
mang cyc béd (mang LAN) 196,
202
mang dién thoai chuyfn mach
cong cong (PSTN) 185, 186, 187
mang két ndi dién réng (WAN)
202
rmiang loc I8
mang loc HEPA (phan tir khi
hidu sult cac) A, 12

250 /251

(AR RS R ERE N EEREE S EREERE RS LEREEELERZES:.]

mang ludi than kinh nhan tao
170
mang rung 138
mang toan cau (WWW) 196,
198-199
Mariner 2 69
may &nh ki thudt 54 152-153
rmay bay
dan dung 38, 39, 62-63
déng oo 60-61
quén su 49
thiét bj bay khéing ngudi
lai 66-67, 220, 22
tryc thang 64-65
rmdy bay dan dung 38, 39, 62-
63
thige phim ding trén 227
may bay tryc thing 64-65
mdy blén dp 16, 21, 22, 23, 27,
&3
méy chifu 150-151
may chidu phirm 151
miay chil trang web 198, 199
rndy chu trinh khéng khi 63
midy cd khi thu hai 217
may dao dién 16, 52
midy digu hia khang khi 117
may doc sach 208, 208
may gat dap lién hop 216-217,
221
may gidt 127, 130-131
may gidt cla trén 130-131
iy gidt cla trude 130-1
rndy gieo hat theo ludng 212-
213
may hut byi TI8-M9, 175
mdy hit byl déng hit xody N9
midy hit bui ré bat 119
may in 154-155, 164
iD 86-87
may in laser 154
rdy in phun 154-155
mdy kéo 221
may khoan dién 18-19
ray khoan ham 96-97
mdy khif rung 233
rrvdy khif rung tim cay ghép
(ICD) 233
may may 128-129
mdy nén 60, 116, N7
rmdy pha ca phé 113
may pha ch phé espresso M3
mdy phan loai kiéu rgi tu do
222
rmdy phin loal guang hoc 82,
BE, 222 223



may phat digén 16-17, 20, 21,22,
25, 26, 46, 47 52
may phat dién mini 27
méy phat dién xe dap 17
méy phat nhiét didn dbng vi
phong xa 68, 174
may quay video 188
may quét 155
khéa sinh trdc hog 123, 133
may quét mdng mit 123, 133
may quét MRI 236-237
may quét van tay quang hoo
123,133
rmdy ria bat 114-115
may 58y qun do 127,130,131
iy tich ddng xody B3
rdy tao dao dong, trong mang
dién thoai 184
mdy tao nhip tim 232-233
mdy tao nhjp tim hai tdm that
232
midy tao xung 233, 242, 243
may thu hoach 216-217
midy tinh bang 151, 163, 177, 204
rmay tinh 4& ban 162, 163, 168
midy tinh xdch tay 162-163
mdy van chuyén dit 92-93
mdy vat siia 214-215
iy vi tinh 162-165
chudt v ban phim 166-167
dién thoai théng minh
205-20F
dién tir ky thudt s8 160-161
Internet 196-197
lam néng nghiép 220, 221
man hinh dién &m 209
mang todn chu 198-199
mdy in va may guét 154-
155
phin mém 168-1689, 196,
206
ré bt 172-175
thigt ké 86
thu dién td 200-201
thue té do 176177
tri fué nhén tas 170-11
Wi-Fi 202-203
y e 233
mdy vi tinh gin sin 163
rdy xuc 92
mit
mét d&n 88
it dién tir 243
mdrm nhidt 112
mam xoay 102

miat 46 (khai lugng riéng) 38,
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35,58
mdu k¥ thuat s34, 3D 86
melatonin, hode man 208
methan 31,214-215
mic 136, 138-139, 140, 158, 188,
206
mic dign dang 138,139
MMS (dich vy nhin tin da
phuang tign) 207
medem 187
m 1o 18-19
bé dan déng 172
bude 172,173
dién 46-47, 57
may gidt va may sy quan
a0 130-131
mdy hat byl B, 119
it bude 172, 173
md ta dién da ndng 18-19
mé td kéo 52
i khoan 31
midi may 128-129
oyt in didgn 00 208

N

rarm chim Jdién 18, 53, B3, 173,
236
REnGo
cong nghé B4-B5
day din 84
dng B4
phan ti 84
thang do B4-85
nac
cdy ghép 242-243
tin hidu than kinh 240
wh thyc t& 3o 176, 177
naghtha 14
nang lugng 10-T1
chung cft diu md 14-15
dién gid 26-27
aién hat nhén 24-25
dign mdt trdi b dign sinh
hoc 30-31
lEng phi 1, A
may phat dién 16-17
mié ta 18-19
nha may dién 20-21
pin 32-33
pin nhién ligu 34-35
thiy dién va dién dia nhiét
28-29
trang nhd 106-107
truyin tai dign 22-23

xem thém didn
nang lugng Jia nhiét 28-29
nang lugng mat trdi 11, 30
nang lugng sinh hoc 31
nang lugng tai tao 27
nang lugng tif co 40
néng tai 102-103
niu nudng
16 vi séng 110-1M1
sidu dién v 1d nudng banh
rmi 112-13
xem thém thye phiam
nién dp sudt, trong bao guan
thye phim 225
Mewton, ISaac B2
nén mang 99
MFC (trac d&i théng tin pham vi
hep) 205
ngé dac thit 225
ngdn ngl bac cao 169
ngudn cung cdp nudc 12-13, 107
ngudn nhiét phdng xa, trong
tau vii try 69
nguyén td phosphor 160
nguyén tl, phin tach 24
ngudi La ME, ong dung bé tong
7
nha
digu hia va th lanh T16-117
hé théng canh bda an ninh
124-125
hé théng cdp nudc 107
hé théng sugi 108-108
khda 122-123
16w sdmg NO-1M
rrdy gidt v may say quin
40 130-13
rridy bt bui TIB-119
mdy rifa bat T14-115
ribid v& sink 120-121
sidu dién va mdy nudng
bdnh mi T12-113
tign fch 106-107
vai va quan 20 126-129
nha choc trai 98-99
nhd cung cap dich vu Internet
(ISF) 196, 187
nhd may dién
hat nhan 24-25
nhiét than 20-21
nha may dién than 20, 21
nha rdy x0 by nude bién 12
nhd thédng minh 132-133
ribd whm ban ciu BB-BS
nhan tin 207
nhan tin vn ban 207

nhdn dang giong ndi 132, 170,
175
nhn dang khuén mat 170
nhiém sic thé 244
nhigém sac thé dinh hinh 244
nhiém shc thé dd 244
nhién lidu héa thach 1, 20, 34,
126
nhién lidu sinh hgo 31
nhiét ndng N
nhifu, logi bd téc nhan ghy ra
trong man hinh cam dng 205
nhya 78-79
in 3D 86
tél ch& 82-83
nha nhiét déo T8
nhya nhiét cin 78
nichrome 113
nitrat 219
nong chay, 15i b phan dng hat
rhdn 25
nil hoi 108, 109
nii hai két hap 108
ndi
tau ngam 58
thuyén 55
ndi soi & byng 238
ndi soi, phiu thust 238-239
nang nghiép
bién d8i gien 228-229
chan nudi 214-215
khéng can dit 218-219
mady viit sifa 214-215
nang nghiép chinh xéc
220-22
phin loai va dong gai
222-223
thu hoach 216-217
tring trot 212-213
nuckeatide 245
nudi ca 219
nudc
thilny canh v thiy sinh
218-219
trong hé théng sudi 107,
108

tudi tigu 213

ady chu trén sdng 95
nudc cung 13
nude udng 12-13
riylon 126

0-0
OLED (di ot phat xa dnh sdng
hitu ca) 190-191




& nhiém
dau 15
khéng khi 46
& nhikm khang khi 46
Lol ()
chay hydra 34, 35
cd ché hoat ddng cia
44-45

dién va lai 10, 46-47
déng cd Aot trong 42-43
khéng ngudi 131 47, TNI7S
nhién liéu sinh hoc 31
sidu ke Jdng co xbng 10

& td dign 46-47

& t& khang ngudi 1di 47,171,175

o to lai 46-47

& dia cliing 163

& da flash 163

& dfa trang thai rdn (S50) 163

& luu trll, trong méy vi tinh 163,

165

dng maao diin 92

&ng nane carbon 84

&ng nham dai 142, 143

dng ndi sol 238, 239

dng ndi soi clng 238

dng ndi soi mém 238, 239

dng thong 232, 246, 247

&ng tia cathode 190

P-Q
Pantheon (Rome) 88
PET (chyp cat 1dp phét xa
positron) 237
PET (nhya) 79
pha tap 30, 146, 160
phan Ung day chuyén 24
phan Ung héa hoo 32, 34
phanh 41, 45

tai tao ndng lugng 47

thang may 100
phanh dia 45, B1
phat xa kich thich, trong cac
mdy laser 146, 147
phay 75
phan 214
phan bdn 213, 215, 221
phan gidi hi#u khi 121
phan hach (hat nhén) 24
phén loai guang hoc B2, B3,
222, 223
phan loal, ndng san tugi 222-
223
phbn td nano bén din 85
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phan td nuge M
phdn clng, may vi tinh 154-155,
162, 163, 166-167, 206
phin mém 168-169, 196, 206
phin mém mé hinh khéng
gian ba chitu 177
phan Ung 18,19
ph3u thuit ndi soi 238-239
phim chyp anh 148
phim ha dién 124, 125
phdng dai 142-143
phdng xa 234
phosphor 144, 145
photon 144, 145, 146, 147,153
phd dién tl136-137
phbi 246
phy gia thiyc phim 226, 227
phi sép 223
phuc hdi chic ning thin kinh
co 240
phugng tién bay khing ngudi
1ai (LUAV) 66
phudng tién xem vin chuyén
pin 32-33
& td dign 46-47
pin Jign hda 34
pin Li-ion 33
pin nhién ligu 34-35
pin guang dién 30
pin sac 32, 33
pin xa dién 32, 33
pit téng 42-43, 44, 45, 93,
120,121
plasmid 228
polyester 126
polyethen 78
polyethylen 78, 79
polyrmie
nhua 7B-73
sdi carbon BO-81
sgi t8ng hap 126
polypropyben 79
palystyren T8, 79
Porsche, Ferdinand 46
proton 236, 237
puli 102, 103
puli kéo (puli chi ddng) 100
PWC 78,79
quang hap 220
guat dién N7
quén 40 128-129, 208
guy dao dia tinh 193
quy dao aelip cao 193
guy dao thip 193
quy dao vé tinh 193
quy dgo vung cufc 193
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quy tic ban tay trdi cla
Flerning 19

R-S
ra da 47, 4B-49, 50-51,69
tranh 49
ra da 50 cAp 48
ra da thir cap 48, 49
ra da xuyén dit 49
rac thai hat nhén 25
RAM (b nhd truy cap ngau
nhién) 181, 162, 163, 164
rau cl qua
phén loai va ddng gdi
222-233
thu hoach 216, 217
ray diin hudng 100
rayon 127
r& hudng (chuyén ddng may
bay) 63
RFID (nhan dang qua tin 58 vo
tuyén) 205
rotor, trong mid td digén 173
rd bét 172-175
larm ndng nghiép 216, 213,
221
rd bot ban tu dong 174, 175
rd bat cdu nan 175
r& bt phiu thuat 175, 239
r& bat théng minh od hinh
dang con ngudi 175
15 bt tu ddng 175
rdi loan tinh trang tim 232-233
rung 136, 138, 139, 177, 180, 181,
240, 243
i, rau oi qua 222
sac khing diy 206
sang ré 216
sic ky 245
sip xép kich 8 nhd may moc
223
4t 72,73
sdy rau cl qua 222
sigu dign M2
sigu may tinh 163
sidu ty dién 33
gilic 160
silic loai M [3m] 160-161
silic loai P (duang) 160-161
ginh khdi, trong vai trd nguon
néng lugng 31
SMS (dich vy nhbn tin vBn ban

ngan) 207
SMSC {trung tam dich vy tin

252 [ 253

nhén ngan) 207
SMTP (giao thie truyen tai thu
tin don gian) 200, 201
sang 136-137
sdng anh sang 136-137
s0ng dai (vd tuyén) 181
séng dién tir 136, 180
song doc 136
song huyt sdo 181
song ngang 136, 137
song phan xa 50
song thng dién by 181
sdng vo tuyén 49, 50, 68, 136,
139,167, 180-181, 182, 185, 187,
202, 236, 237
sdng vo tuyén analog 183
song vo tuyen ki thudt 56183
=4 hoa 158
56 hda diém cham 158-159
=8 nhi phan 158, 159
am thanh k¥ thuat s4 140,
141,183
didn tir ki thubt & 160,
181
hinh dnh k7 thult 58 153,
154
may tinh 166, 168, 169
sdng thuydn 54, 55
sgi carbon B80-81, 241
sgi dét 81
sqi thiry tinh 80, 81
sgi téng hop 126-127
sai xohn 126,129
Sputnik 1192
SSD (& dia trang thai ran) 163
sing bdn gien 228
=0 ménh Apallo 35
sy ndi 55, 58
sita thanh tring 224-225
SUG san 109

T

tac nhan chuyén vin thu
(MDA} 201

tai chi B2-83

tai ché gidy 82-83

tai ché thiy tinh 82-83
téi trong BB, 94, 95
tam giac 89

tam rivé 74, 75

bau 52-53

tdu canh ngam 57

thu dign 52-53

tau 1&n 59



tau ngam 39, 58-59
tau thdm dé bay ngang qua 68
thu thim db bay theo quy dao
BB
tau thuyén
thu may 56-57
thuygn budm 54-55
tay chn 102
tay gia 240-241
tay nhin tao 240
ting toc
16 didn va & to lai 46, 47
tau 52
tarm nhi 232, 233
tam that 232, 233
tan sé
diong dién xoay chidu 17
laser 146
sdng 137
sdng v tuyén 180, 181,
182, 183, 202, 203
tang dién Iy 180, 181, 185
thng ddi luu 195
thng ozone 117
té bao thin kinh va mang ludi
thiin kinh 170
tén a 175
tén lira 39, 60, 81,69
tan I0a ddy ngugc 69
tén Ifa day nhién liéu hda hoc
B8
tén (s nhidn léu ldng B1
tén ba nhigén ligu rdn 61
tén mign 198
thang cuén 107
thang may 100-101
thanh kidrm sodt 24
thanh nhign liéu 24, 25
thanh toan khéng can cham
207
thanh tring 224-225
Thap d6i Petronas (Kuala
Lurmpur) 77
thiép lam mat 21
thép truygn phét tin hidu 185
thin (thuyén) 55
than kinh thi giac 243
thian kinh thinh gidc 243
thit téc, méy bay 62
thdu kinh 142, 143, 149,150,
151,152
thau kinh vit kinh 143
thé tin dyng 148
theo diu clr ddng cOa 176
thép
bé tong gia cudng 77
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san xudt 72-73
thép khang gi 73
thi gidc
anh ndi ba chigu 148-149
camera kiy thust 5 152-
153
den digén 144-145
kinh vifn vong vh dng
nhom d6i 142-143
laser 146-147
mdy chiéu 150-151
may inva may guet 154-
155
sdng dnh sdng 136-137
thién wan hoc 48
thiét bi bay bdn cdnh guat 66
thidt bi bay khéng ngudi 13| 66-
67, 220, 221
thiét bi di dgng 202, 204-205
thiét bi dau ra 164
thiét bi diu vao 164
thiét bj deo thuyc t& 4o 176, 177
thiét bj 48 bd B8, 69
thiét b gia dung xerm nha
thiét bi ki thuft 58 ca nhan
(PDA) 205
thiét bi lam lanh 116-N7, 222
thiét bj nha bép xem nha
thiét bj theo ddi khang day,
trong may tao nhip tim 233
thiét bj tich dién kép (CCD)
135,155
thai 74
théng tin lién lac
dai 182-183
didn thoai ¢ dinh 184-185
dién thoai thing minh
206-207
dinh vj vé tinh 194-195
gidy dién tl 208-209
Internet 196-197
mang toan cau (WWWw)
1598-198
mang vifn théng 186-187
sdng vb tuyén 180-181
thiét bj di déng 204-205
thu dién tu 200-201
truyEn hinh 188-191
v tinh 186, 187, 192-193
Wi-Fi 202-203
thdi gian tré, trong dinh vj vé
tinh 195
thu thap di lidu 205
thy tinh nhan tao 246-247
thy tinh trong &ng nghiém
(IVF) 246-247

thudt todn 132, 133, 168, 169
thudc diét ndm 223
thude vien 87
thuy canh 218, 219
thiy dién 28-29
thiy lyec 92, 93
thuiy sinh 219
thuyin 54-57
thuyén ba than 55
thuyén bubim 54-55
thuyién hai than 55
thuyét tugng ddi hep cda
Einstein 135
thu dién ol 200-201
thu rac 200-201
thiic pham
béo quan 224-225
bién ddi gien 228-229
ché bign 226-227
phan loai va déng goi
222-223
xermn thém nong nghiép
thuc tai tang cudng 177
thuc té do (VR) 176-177
thuc vat, sgi gdc 127
& wi 10, 190-181, 192
chdm lugng tir 84-85
truyén hinh 188-189
ti vi @b nét siéu cao 1N
ti wi théng minh 191
tia garmma 137
tiém tinh trung vao bao tudng
nodn (ICSI) 247
titn gifly 148
tién 75
tiégn ich
gia dinh 108-107
hé thdng nude 12-13
xem thém dign
tiéu hoa yém khi 214
tin téc 172, 200-201,203
tin hiéu dm thanh 138-139,
140-131, 158,187
tin higu dién 138,158, 183, 184,
185, 188, 240, 243
tin hidu quang hoc 184
tin hidu than kinh 240, 242,
243
tin hidu v tuyén 180-181, 182-
183, 192,194, 195, 202, 205,
236, 237
tinh tring 247
tinh &n dinh, trong thuyén 55,
5B
tinh todn lugng t 159
toa nhd choc trdi xby biing gf 98

toa d5 158, 159
Tomlinsan, Ray 200
tdng dai 184, 186, 187
trarm dign, trong mang ludi
dién 22, 23
trang web 198, 192
transistor 160-161, 183
trac ddi did lidu 196-7, 202-3,
205
trao déi thdng tin pham vi hep
(MFC) 205
treo, mdy tinh 162
Trevithick, Richard 52
tri tué nhan tao (Al) 47, 170-1N
trinh bién dich 169
trinh duyét web 198,199
trinh tim kiérm 198, 1992
trd chai diém tdr
thuc t& &o 176-177
tri tué nhan tao 17
trong lye 38, 39, 67,120,121
trong thm 41, 55
trg Iy 58 132-133
tréng dap 216
trigc 38
tryc carm 42
truec khaa 122-123
tryc khuyu 42-43, 44
trygc truyin ddng 18,19, 44, 45
trung tdm chuyén mach dich
vu di @dng (MSC) 207
trung thrm dir liédu 197,198
truyién ddng tu déng, trong &
1o 44
truyén hinh analog 189
truydn hinh ki thubt 54 189
truy®n hinh mit a4t 188-189
truy@én hinh vé tinh 188-189
truyén phat
sdng truyen hinh 188-189,
120-191
sdng vo tuyén 180, 181,
182-183
truydn phit sdng vi tuydn 182,
183, 185
truyén phét, trong vién théng
182,183, 184, 188-189
truyn tai dién 22-23
trdng 248, 247
th ddng 116
ti lanh 16
i khi B3
tudc bin 20, 21,25, 28, 29, 39,
&l
gis 10, 26-27
tuyén tryc Internet 197




tir trudng 16, 17, 18, 19, 68, 110,
136, 139, 180, 236

tl cung 246, 247

ty cung ty clp 27

tudi tigu 213

tudng bao 58

U-u-v
ung thu 84, 234, 235
urani 24
LURL {dja chi dinh vi tai nguyén
théng nhat) 198, 199
LUSH 162, 163, 167
Ung dyng 132,133, 191, 206,
207
Ung dung may tinh 168
wai 128-127, 1245
vai da 1ap 127
vai khdng nude 127
vii thoang khi 127
van digu ap 214
van &n nhiét 109
van tiét luu 108, TI6, N7
wain chuyén 38-39
camera bin tde d5 50-51
abng oo dit trong 42-43
dong od phan luc va tén
Iira BO-B1
may bay 62-63
may bay tryc thing 64-65
&bl 44-47
pin nhién liku 34, 35
ra da 48-49
tau 52-53
tau nghm 58-59
tau thidm do khong gian
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GE-69
tau thuyeén 54-57
thiét bj bay khdng ngudi
lai B6-57
we dap 40-41
vat lidu
bé téng 76-77
composite 80-81
kirm loai 72-75
nhya 78-79
tdi ché 82-83
vat lidu goi boc hit dm 223
vat lidu x&y dung xem thém
vt ligu
vat mudi 214-215, 220, 229
vi tinh 186, 187, 192-193, 194,
221
v tink qudn sy 192
wi tinh théi tigt 192, 221
wi khudn 15, 137, 219
béo quén thuc pham 223,
224, 225
bifn ddi gien 228, 229
larmn lanh 16
nguon nude 12, 13
wi 5ai, trong truyén ddng cia
atd 45
vi séng 50, 51, 110, M, 189
wi ol by 132, 133, 161, 233, 240,
241
vign gach dinh wbm 88
vidn thy riza 115
vién thang 136, 147, 192-193
mang 186-187
vom cao su trén mang cdng
nghé ban phim) 166
viang chiu luc BB
vang mac 142

Wovager 1 BB
VR xem thyc 1€ do
wid try
pin nhidn lidu trong 35
xem thém khang gian
vy nd sidéu &m 61
viing trong khoang may bay
dan dung 63

W-X-Y
watt (W] 10
Wi-Fi 84, 132,154, 155, 202~
203, 205, 206, 232
xa ngang 88
¥ thép 59
xBng 14
ndy dung
can trye 102-103
chu 94-95
edng vom va mai vom
88-89
dudng ham 96-97
mdy van chuyén dit 92-
a3
niha choc trdl 98-95
thang may 100-=101
xe con (di chuyén trén cap)
102,103
=g dap 40-41
bénh 38
méy phat dién 17
5gi carbon 8]
xe ty hianh tham hidm (tau v
try) 68, 174
xét nghiém gien 244-245
wi larh

254 [ 255
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déng cd Aot trong 42-43
thiy e 93
xi ming 76
i phéng 120, 121
xi 72,73
X-guang 136, 137, 234-235
xung dgng phat ra tlr co 240
it by dnh sdng k7 thudt so
(DLP) 150, 151
xit by nhigt 75
®urang 80
y b
bign d&i gien 229
cly ghép ndo 242-243
chan tay gia 240-241
in 30 87
laser 147
midy guét MRI 238-237
may tac nhip tirn 232-233
phiu thubt ndi soi 238-
239
thy tinh nhin tac 246-247
tri tud nhan tac 171
xét nghiém gien 244-245
K-quang 234-235
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Loi cam on
Mha xudt ban DK chan thanh cam on nhang ca nhan da giap do chang téi hean thanh cudn sach nay: Joe Scott giup

minh hoa: Page Jones, Shahid Mahmeood, va Duncan Turner giop phan thigt k& Alison Sturgeon gitp do bign tap;
Helen Peters lam chi muc; Katie John va Joy Evatt sia ban in; Steve Connolly, Zahid Durrani, va Sunday Popo-Ola da

gop v chuong Cong nghe xay dung va vat lieu; va Tom Raettig da dong gop v kién vé & to va ddng co.
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M&i cac ban tim doc:
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HOW FOOD WORKS HOW THE BODY WORKS HOW MOMEY WORKS HOW BUSINESS WORKS
- HIEU HET VE THUC AN - HIEU HET VE cO THE - HIEU HET VE TIEN - HIEU HET VE KINH DDANH

HOW PSYCHOLDGY WORKS HOW SCIENCE WORKS HOW PHILOSOPHY WORKS ~ HOW MANAGEMENT WORKS
“HIEU HET VE TAM LY HOC - HIEU HET VE KHOA HOC - HIEU HET V€ TRIET HOC - HIEU HET VE QUAN LY

THE BRAIN =

HOW WE *RE F***ING UP HOW THE BRAIN WORKS HOW TECHNOLOGY WORKS
OUR PLANET - HIEU HET VE B0 NAD - HIEU HET VE CONG NGHE
- TA DANG HUY DIET TRAI DAT
NHU THE MAD
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