HHEUCD OSHMTLITL| OSHTLIEOBILLIMKISH6H

(Communication Technologies)

©) sbhmedler GBnésid

SUumL UGS uled Lomesorell &6 SLpSESTEnID QFWEOLIT(b&ET GMSHE ABHE OSMT6T6T (LIGULD.

&6l @empd SHLNuTNe0T LILIET LDHMID ASBMeTemnd LD Snflgev.
a6l @empsHsbls STLIL (WePDEHEGD, dnl(h AFEHS QSTLIL (LEODHSD 2_6Tem

Geaumiun &6 GSMlSH8 SHMED.

QFWLNEMSHEHBHMTET H&H616D QSHMTLIL| (LMD LOMHMID LILIETSET GSDSHE SM&HeD.
GoLny womib Ganeornifledr O&FWIeLLIM(b&emen 6Xleurfl5Hsev.

[HI600TE00T6ME0S SH&HEUD ASHMLITL| (WML LDHMI& SDHMED.
geotmLb] e156156m8 (Lpemm, Fle0HbhHS euemTe HMID eumenyTi Sl Suied LD elleurfl5HseD.

GILIMIHETL&&LD

5.1 aiwsbd (Introduction)

5.2 gafl @emssbll agmleomi ub (OFC
Technology)

5.3 gerfl Bew&sbLl
(Construction of an OFC)

5.4 DIN6ILSHOSTLIL (PeOD&HGSD, el
Qemwseblls sTLIY (WeOMEHGLD
o _eten Geumune (Difference between
copper cable and OFC)

&L L emLoLIL

5.5 gafl @ewws &HDITUTET Si60)I8n GOTRISHET
oI Nrdleneomssr (Advantage and
Disadvantages of OFC)

136

‘ ‘ XII EE_Tamil Version CHAPTER 05.indd 136

5.6 gefl Bewp&HHDIUT60T  LIWLIETUT(Hh&ET
(Applications of OFC)

5.7 QWM en&HSHBHM6T HBHEUED O\SHTLITL] (LD
(Satellite communication)

5.8 [HIECUTETOTEMEDS HHEUD QSHMLIL (LM
(Microwave Communication)

5.9 GoLmy (RADAR)
5.10 Geneormy (SONAR)

5.11 s&eormd er&sfléemas wemm (Tsunami
warning system)

5.12 HleopbhsHs euemred OHMID euTETT S
Suwed (Seismography and Avionics)
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Slogpes

Bettemm HMTOSLLSHmSL LUMTHGSLEUTE)
50, 100 6)(TH LIl & 61H & & (WpeoTLy
BmheemnsaiL 2 _esb Wsan Geusns
Buiid) eumHEHME] 6T60TE FnMEDMLD. 2 LD
Geuslons &M 6UHHOTME  6TeOTm)
STHHON? SiedTM) (PHeL BedTm) euemT AHES
24 weoofl GrosSlevgneor bl gifluieneord
&mn e ST G LID S 6TH60TTED SeleUens
LIHMHemG 2_6vorT HEmMD?

SBHIL&G6MD Qm asFudHenw
SAmED 2 _eatem  HETHI D, SiHEHed
2 eten BGHHHleL iebe0& JiHEDL 266
&L S0 E[HH@&D HLUIHLE0T OSMLIL
e&neren dleo evollaBarm, ded HIL&HGer,
dled LonghisGemm GHemeuliLlL gl Sgeormed
erSli(pemeotulledlpibg LD eUBOUSHS
BevorL BL&6T S @LD.

2y e0TTeD, BbS 21-WD HTHMTETOTLY D
2 _e&ler 61h% & FMl UGSUIeD HArflu
flepsdleaer BHLHSTYID 2 LeoTquns
SigemeuTll UMT&HSGeuT iebeng CaLl&sGeurn
WP SHETD &)

@ em 6u & a1 6T & 60T IT 6D
gngSlwonderm gl ? B5DH61&HeLEIMID
SNI60UID HHEUD OQBMLIL (Pemmuileor
eI FAGWIWIM@SLD. uunLsdHed dleo
HH6UD QFHMLITL (Pewmenwll UHM SIPbHE
G\ &MEITETEOMLD.

eefl @eméabLl ASTHEI LD
(Fiber Optic Technology)

aerfl @emLp Sievev g Bevlp 6arfl eTevTLILIhEUS)
HeoorL.  Gededlwl, &Y & HSHLOMeoT
8600T600TITLG LLITEDIT60T LOMMILD Lo6vfls (piq uledr
el L(pemL W @@ SDNLNEGD. Seneuser
SNHEMM&BETTS SLLMWLY QFWWIUL (b
eerfl sL&emEpsHemen BevoTL GHMID 6T(bSHIE
6160601 LILIEOTLI(h&H60TM60T.
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eefl @emipuilesr eureomm)

1870-60 gQM60T 1Q60TLMED 6T60TLIEUT, 6(H

e&meTHe6ufled  Hevurerot eI  ET(bSHHIH
QI&M600T(h LOMEDN(H E\HMETHE060 NG GLOMIL
cLpeoLd FQISSID BUTE) GeflseHDHemDEDUILLD
Q5LOIEUMSHE HETOTLMIHSMT. EGH60T eLpeoLd
eflssnenpuwinersy 2 61 rdluedliy
(Internal Reflection) euflwns emeed
6\ 6u arfl 6) (TH 61 & ) & IT 60T M5 & W5 8m M)
Qoluend eNensHEeTTI.  &H600T600! TTeTE)
eTeleuTm|  (PSHED  O&MeETSHE060fl60HH i
@11 00T L IT 6 & 61 & IM 6T & 6D 60fl D &
oarHMLILhHOTNCHT NHGUTED  FH600T600T [T
eulwins & flw &6rfl&H s m enmuLd
61 6u erfl 6u (I 61 6M & & &H6ooTL M HSHMIT.
eefluneoTs euemenhgl Qmeflhg 6euemeTHS
LTCSl60TELOEOD  H600T600T (HL60T  6U(HEUEDS
ULLD 5.1a-ulled &mevoteonid. Qb&HE G&FMHeme0T
eefl UTIUSWISHS WS eUPlsTiguIns

SIEMLOHS G-

aefl @emip SiqLiLemL

(Optical fiber basis)

&arfl @empwimenr g GILIHLOLITEYILD
eDl&HHMe0T WL SY&HEMFMLUD, &MDIHS
aleney SoUBemmBGrmems @& mGeor
&600TE00TMIQ. &6IT, oL GemmBrm S GeorL
&600T600TMIq. &6 LOMMID FTHEHTEIRemET(h

umLLD 05 58616 OBMLIL| OSTOEOHIL LIkiS6T 137

®

1/17/2020 3:20:36 PM ‘ ‘



A \ aefl @enpsasibiuller 2 emimlLesiiy
Light ray trapped in fibre core
Light reflected B
om surece ph UUI:ILﬂ ﬁ gﬂ)lj] Gaan
o _erafh aeuefluich
FLOS6mED FLO\S6mEh
Light gradually | | |
leaks out 2_eomli, &6 &1 (AT
Water flowing out of basin
Figure 5.1 (a) (b) eefl @em&HsblN aSMHlEOMI LD
8 600T 600T IT Lq. & 60 61T L] LD 61 & IT 600T (b &H& 6lFeveus LOHMID &wLlufebeons

swnfléslupdermer.  ifleroGLmemeneot
seoflomsermeor Gsluwg  (Sapphire)
&600T600TI &H6IT [HETLOME0T SHemeDHET(LPEmL LI
a1&&dleuliyserflelb 316D6D &) dmuy
LIWI60TUM (b &6IfIID LILIGOTLI(H & 60T 60T

@hdw elerepnenll LréLT. HEIHST
\\\m‘ , &Il sLmefl 6T6O0TLIEUT 60T 60L60TLIT6D
E) Gengement SiqliLienLuied (pHed 6erfl

Bemssblilemwl &H600TL MBS .
sl gefl Semipullett sbhews ereor

SIWLPSSLILIbEDM.

Father of Fiber Optics

& -Dr Narinder Singh who demonstrated the
bransmission of an image theoagh glass fbers!

521 @eafl @emips HH616d

Ly (wemm (Fiber Optic
Communication)
QU &H6eUUTeTONMl. 2l &GFleor  euplGul
&erflwimeor & FH &G 5 8 61160 & 60 61T

BT HMIBIGEHHS 6ThHHIF 6FHRID
e&naTensuien siglienLuiled, Semip 6erfl
SHHEUD QFHTLILY (PedD 6FWEOLIbEETD ).
&1Ll 16608 BemevtigL s sl euL b (Co-
axial cable) — eeold Ll6dT &L 6 6HSHEWm6IT
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QFMLIL (emmuiled eumeieormedl il e6uesor
CPEOLD HHEUDHEWOT 6I(bSHHF 61FL6USI
GurmetTmemeusHemenr el SiFlSwMenr
soHeusemer  @wemmuied  eThHEIE
615606060MD.  BEOTEMMUI H6ETOT6TOTTL). 66l
Bemps swNwners  GLLUEGSSLILILL
Hlemeoulled HewLsHME. SigTeus Se0sHs
alems qafl suflbenersemar, 100 &Geom
BLLB&HGSD Geons 6IL[HHSD CIFIMOED,
g6l @em&sbII D SIS g U
SHDHDEd UDDE. 6afl @emip&HsIbIIwImeoTS)
owngs o o1 Urduedly oigliuemLuied
eefledementl LTLLEeTmeor. UL 5.1 a&b)
aefl enwssblluieor o emiTsHlueienu
SML(HEOTD &)

|5.3 aefl @ewipé SLL Lol

5.3.1 gefl @emips HbLTuler LEGHser
a6l @emipsH &L wineoTs) &L, 2_emmLi, &6
oMb eeuefliym Y&& QHelweunemm
siqliLemL 2 _MINLSETTEHS 61&TE00T(heTaTS).
uLb 5.2 gl Sewws &LLemLemUS
&evorLl&&le0Tm &)

&1L

SLOLLITEOTS] GILITSIEUTS SHE00T6TONTL). Si6DEDE)
ep&Splwred  eeafllurlys — sHedDeNUILI
eUTMIS & SWINflESLILIGLEAOTDS. SHDLILITETS)
eerfluriILb UGHWINS OFWELLIbETDE. S5
BT SHLSHWITEDTE0T _(THEW6IT 611G 61
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2_ewmLiy5sr
(Diameter
of a typical

human hair)

L &8

eeuefilim 2_emm

Figure 5.2 gefl @emipé &L LemioliL]

sOflwn@b. SoWearyn &LsdHwners)
WleoT FOlGHemEHHEMET HLSHSTE. ereoTE6Y,
B em1puileor &WLwimeT &) eaflemuwliL
ugliyeusmn@ WLLGEWL  LWeTUbE 6T &)
85 qeflefeosedledt GOUIL (b <SHID 6Teor
eleuflsslLbEng).

2_emmLiLy &8t

2 LSS QIPHSLTS  Sbiflenuwl
Gurmep 2188 QUNIHETTED SHHeOTTED SHMIS
Gemmeurnerr  UpHuedly  GmluiLbLeor
swnflsslubSn ).

eeuefliymL Ly&a

eeuafliymL 156 OILMSIEUTS 660N SIDE0S)
315NG ComHULL OBAHIWITED enLpsemn6Ts
e&nevory  swnflssluedngs. D&
Bupens &OHMIFHLPOEHEH LTHSTSHEL
LIWIeOTL(h S eTM &)

5.3.2 gefl @enssililuier aFweLIT®
uLb 53 el  SQewpssbiiulier
O FWEOLTL ML & & T 6007 L9186 &5 60T D &)
eerfl Bem s s oLlwim e g QWNSHS
o _emirdluedlliy cweod gaflullemenr Sigeor
uTenSUIed OFNISHSHS Fnlqlll © (HEWEI 6ULG.6)
8w vetyn Siemed eUPIlLGSH WMESLD
(6oL SHHM QulubsHl). SF
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I H&sIULL gafl Fflbenerser &Ll
aALING:S 6156060 SIS HHDG. Goaib
sLiuileor eerfl 6Xleosed 2 _emmLi L} &a&arleor
aafl efloosemer el siFlewns 2 ereng).
geleoresflled 2 _empliy&s SN ®HS
ahs Geaflewwud smsesGeur Siebeg)
2 MlepsGoun G FLIWIMG). ereorGey,
eeflwnerg HeoorL  mombd  LwenolEe
(W EeTm &l ULLD 5.4 6arfl @emips sLbLiudleor
61 EUEMLDLIEWLIS &HIT60oTLISSHOTM Sl
&L0L9

/ (high retractive index)
LED .

E@) g
N 2_emmii &6
llow retractive index)

Approx 60°

\

UL 5.3 gefl @emipésbiule a&wedLNh

2_emmLIYEs:

aeuefliIym 2_emwm / T

UL 5.4 gefl @emips s0LNUNeT aulg6uemLOLIL]

eefl @eméabli cweold egaiujeorn
\9\\. , OHMID &neevormerf]  &L51560Eh&6m6I
S Gui eIl (piquion?

(PIQUWITE. egeflujetory  LOHMILD
sneeooierfl SLO&HemERS6T HDEDGI 6THSEIEUT(IH
FLOlBEDEHHATH SHHSTRID SHeNEUSHET 6]
slsemEsemns  mHpiulL  UnGs el
Bem1pé sINUTNEDT CLPEDLD T (LPIGUYID.
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5.3.3 gefl @emipulletr euemaseT
eurgeuns  qafl SenWners  EPeTH)
aUem&H BN Lifléseomb
1. @hewp [Hleweoll L&SBUIH (Step
index single mode)
2. uenflemed UK&HGMUIH (Step index
multi-mode)
3. sreuflemglubSSIULLL U Hlened
&Muik (Graded index multi-mode)

@bhenm Hlenell Lg&SMHUT®
(Step index single mode)

uLD 5.5 ehenn Hleweol LIgsSHuI®

uLb 55 ugdeBiuic ehemm Hlemeo
eafll Bewpsds sLNDWS ST (HHOTDG.
Beauauens gefl empuwiners CT @b euLfl
(16060 F) [5l6MED) CLPEDLD 6Tl FL615 60 6h & emer
eflLs5e0mha  wnHeprd SLs5In&
ThHHE OFOLHOTDEI. Beleuemss
sfulleor el Liomeors 5um  wHMIO 10
um sereln@&o, 2 _emmliyss eflLIoners)
125 um sSienefHGLD SNeWOSSLILIL(H6TETS).

LIWIedTLIM(h

B feoorL IS SHoeued QSTLINDHGL
LIWIEOTLI(h &SM &l

B Sieme0T 58 QST 6D & QOSHTLITL

LGS SHerflID LWeoTL(hED .

6o Blemeotl Lg &SI b
(Step index multi mode)

7\

ULID 5.6 uevflemeoll LIg&GMIUIh
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ULID 5.6 uedblemedll UG&HSMIUSH
UDSHMIWS  &HMevoTLiSHEe0TD &) s
amsd Qeowd GO e WrdHusdiiy
&l 6T il & 60 61T & 618 IT600TLq. (5 & D &
85 ©onhs Heneowldlmha e
Hlemen&GLo Siebeng SiFls [Hlemeouledl®n sl
GODHS HlemesGID, 2 _emwmLil,&&Hed[HHa)
SO &GID, & 10 91 u9 60l (5 I &
2 _emplLF&HHSILD  eflwnerd  UL®b
UrgluedsdHerng. Seveuenss sLlulleor
el Lloneorg 62.5 um / 125 um. ued
1hlémen eTe0TLIS) GerfluImenT &) LIed Hlemeose6rfled
S0 aUflseafled @emp&H&bLIS6T epeoLD
LIWI600f1 8 &5l 60TM 60T.

srauflenFliLobSsLILLLL LeoHlened
&Ml (Graded index multi-mode)

UL 5.7 sreuflemaliupbssiul Ll ueblened
&uS®

uL 5.7 sreauflensliucbsslulLL
ueBlemed GHUILemLE SHmevorNeEeTm .
85 eerfl @emp& &1L NUT 60T 6([H EUEDSHILITEGLD.
@dev sbuferr WrHuediy Muiep —
eeveflliyn Bemwenw L& GewDeUTsS
BmHsSLD.

&ulleor sTeuflemFLILGBLSIHUILLL &
SN @emipulledr emowiliLiE S uled bib &)
QBTLIFAWNS GSewDbHE 6U(IHE 60TMeoT.
61 601 G 61, & erfl wim 6o &) 6 6 arfl
(L 6m 60T ufl 60 BGeuswnaew 6m Lo WLl
uGSHluled Gemmeunseywo (UL 5.7 &
&L Iq W 6TaTemm)) LI w1 600f1 & &) 60T D &l -
Qeiauems Bewwuierr ellLmeoTs
50 um, 62.5um, 100um Sieredled
SIMWHEETETH S SLD. Qeueuen s
Bempsen WPEHAWWLTS 2 6Teahl UGS
suemewemwliysefled (LAN) gHoHeued
OSTLIUMSTSLU LUI60TLI (b 60TM 60T.
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Lig &&MUTL I DS,
sreuflenFliLbSHSLILLL

&P yHEL 2 eten Geumium

sLoLludleor &LoLufledr

iy Sluedliy rSuedliy &muio
enuie @Cr fome | FIHm Wenpuded
HemL OLMIEDS). HemL OLMNIEDS).
sLoLludled eeflLTerTs GMISSTS
eeflwimeTs) 615606uS16DEmED.
eueETHS! Eb6TIHS)

Q156LEGTD &l

8dlev gerfl 8ded gerfl

GO GIEUTSHE 16l GeusLonss
Q156LEGTD&l. Q156LEGTD &l

&SMDHS LIL6mL
SIBHE0LD.

SH & LI 6mL ISH60LD.

5.3.4 sl aieve0s)
Bemevor 21556 soLlaLd
SHBHEUD OBHMTLTL
(Wire or Co — Axial
Communication)

&S HH6UD

QSMLIL

(wemmuiled,

QBMLIY oL &ons SenetoidhaL &ol&eT

LW 60T LI (b &) 60T M 60T.

aipneug el

ugtniuyo, eefl e@miud &wWwLlseT cpeold

& 6m 60018 & LILI(H &5 60TM 60T.

Sopemmuiled

eeafluriy @emevorilienu  FniQ|eUSDHESLD,
ugmofliUSHGSLD S1Hl & O&Fe06) LLHMILD Hl&sed

HemmbHSHTS 2_6T6Ts).

Goeud  Fs

BL HemBUD ML &S OSMeTEnD. LTS
Hpeilb GeODHS 6166005 EETGerGwl

HeDL EILMISME.
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&L SHOSMTLIY (PenDEHESLD,
eefl @eméabLlS

QSN (LM GLD

2 _emer Geumiunc

(Difference between copper cable

erfl &l e g
Bemésblls QBMLITL| (LLemM
OSMLIT(PEemMm

P eerfluiiy eerfl Ly

SqLliLemL FL01&6m6h FL01&emEh LO60T
aerfl eugailed SIEMEDHEMITSH
uglutitGbSeTmgl. | uriuiLbEeTn &l

A0k &600T6TOTITLY, ABALY i6d6DS)

SigliLemLuied | S6d60E OBALY. | OLHLDOLTEID

Q&L HLLN&Se6I.

Hlmeot S HLD &EOMEY

eflemen 31F&I1D (GERID]

GUEMEITILLD eefluTlienLLs eefluTlienLLs

Slmeor LTS & @&LD un&l&sng)

316 2 Gbps 44.736 Mbps

eerlumiy

&z

SLDLemIL &1q.60TLD ereiflg)

Himieyd

Wemm

UL 6mL & idlab H(bSSTLOME0T

SIBHEOLD

eeuerflliym S0 emIS sollenwis

SMHSLI LeD6T | SNHSTE) MBS0

Bemr&Fad E L) BemL_Blemed

SbUYS

HEOTEMLD

S1oLNudleor dlwig SH &0

el Lib

eTemL L&D GemDHd |iHle eTemL
eTemL
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54.1 @ew QeflHzsseue OSTLIL
6TLILIg. QFWEOLIbEIMSI?

KM 8oy qalssseusd asTLIY
euemedWIemLOLIleD SiLrhidleTen LGS &6l

1. ugld wHmId Pl &HMISH6T
2. & &6l epedid
3. sevorigliliqliumedt L& sHeit

UL 58 @y WPemnemwd
ST (bH DG o dref(y STeUTETH
uglifé &HmIsE W &lil&enehserns
&MbSSLLIGHOTDS, uUTis snm &b
siflsemEpHemen  qefl  FLHeDEHHETTS
eaflapeold  euflwing  MHMIE 0T 6DT.
@@ eeflepons GUIHLUTEID 66
o 16l 2 16pLILMEdT  LIW6OTLI(h ST &l.
U Cn9lud eor &)l ém 60T & &) M 60T 1H 60T &
SemW  EUMGBLGBL, S16%»  Fowbd
eliga, aiFlfeeustor, &L LD GUTETDemE
Hemeowinseyd, anm SmnésLebenmoaID,
a6l FLOGHEMERSHET SeWWD EUMIHL(bLD,
eafl 2 16pb 2 1flplumer  HApLiuns
Q& WeOLIGbHOTDE.  &6fl cpesHHemHa
6U(HLD & 61fl & & i 60> [0 I IT 60T &arfl
Bem&sld  cped  SHeoorbUlg LTSS
SIEILILILGHEH T FI.

& 600t (bLI1q. 11T 60T o _geiluL eor
eafl  FOGHDEHHET S0 SHEWESH6TTEH
api& &MHMIT6D LT HDLILIH & 60T &)

Geosll emLBwnp&er  gaflepeomisarns
LIWLI 60T LI (b &5l 60T M 60T eafl 2 _1flggb
2_1OpLILIMEDT, GeMMHS HITT(LP6TEN HSHEU6D
sTLIUIDGL  UWeTUbSSLILGbE TN &)
GeosiT emL CIM(b&6T S1H & STT(LPETEIT H&6U6D
QSTLILIDSL LWeOTL(hSSLILIbETMS).

el SemipésibLiufesr

SIE0)| 8 OTRISEIT LOHMILD
L9 &) 860 TR B 6IT

55.1 gefl @emp&sLilulier
SIE)| 8 60T &H6IT

B soplsesTLTNenerd SMLQQID iHs
UL 6mL Si&H60LD.

B Geomhs Hmedr @i,

B goDHS  SLOUUTLGSH DL 60T
Falqll P& Geusld.

B 2 peasded dflwg wLHNID SeODHS
6T6mL.

B odla5 556ULSHM6ET SFDHE 61F6LYID
Smeor.

B 2 wihgs UM&ISTLL.

B Heor &MU Slmeor.

ON ON ON
o e JTULL
® B0y OFF OFF OFF
Ipliplipl Lois8 oy guflepand
101010
Beoip gaflsaibli
ON ON ON o
UL Ledner 7ol epD) AU
101010
OFF OFF OFF iy,
ULl 5.8
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5.5.2 gefl @enpssbiiluller
L9 &) 8n_0TRI B 6T
B HeoornssUULL gafl Senpssbliemnw
SemeturliLg) 51q.60TLD.
B @emevois@ Gung undlly SiHsb
IDLGETDE).

B fimeb 615606y S HLD.

eerfl @em1p&sLb1Tulleor
LILLI6OTLIIT (b & 61T

dleo WaHwioner gefl enpssibLiluiieor
LI W1 60T LIT (b & 6T &G FHSHONSHE
QBM(b&S&LILL (bETEITEDT.

SHH6UED OSITLITL| (Lp DM E6IT

E1p& & 6v0TL &l 6 M & 61l 6D, e erfl
Qemwsablilulenr WsSHAW  LWeTUNLTS,
GIT6L LOHMID &HTEeoITefS HT6YSHemearnLl
UTIYeusH &L LWedTLI(hE60Tm6DT.

B ognemedd 6FMTLIY (Wpeom&er [Tele
communication]

©_eiTeapl 6uemedILIemLoLiL [LAN]
BMHlE0&S SL(LILIMbLSEID (PeDDSET
euTenTI &l uied

euTg @rmamieus SL(bLUUML(h 6DLOWILD
LOHMILD HHEUED ASTLITL| (LEDMEET

B flonbss pleys osmed, Gsmeormd
LwedTUM (b6 HMID Bireul Guélser
(Hydrophones) sp&weumniled &Qemeu
UWLIeOTLI(h &l6dTm 60T.

o_evorgedl&er (Sensors)

B qafl @evwssblilewwl LWETUGLSS
® peunsslulL ®_evorly &l & 6i
eeuelGeum Suih HeoTemiogarmet HliflLy,
Si(IpSsID, Qellublemed WOHMID LD
SuwnLIwied S6TL([HSHHem6T SA6TLILSH S L]
LIWLIeOTLI(h S eOTm &)
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eerfl euflasmiigser (Light Guides)

B Qafl ULl &B L LG &6 LO(H S Gl 6ULD
woHmIb  ueGeum  UwWeTUM(h&erfled
UWIeOTU(hE0TMEDT.  6TTRIGIGEDEDMD iH B
eeaflls CoemeulLpHetnECsm, hGs
Ursndliusne elcuens BemipLl
LIWLIEOTLI(b SHeOTM &l

eerfl &1ped smLig(optical gyroscope)

B qafl @evwssbliluLer &nigw el
Slp6d  &MLIY, &SLUDGEmD LLHMID
anarideeale 1bls HswrsL
LIWLIeOTLI(h S eTM &

B Qe @ewws &SHWINWTETH SiOMRISTT
eflen&@saflId LWL 0TD &)

QFWIN M HHBHITET 5HEB6UD

OSMLITL (PemD
(Satellite Communication)

Satellite communication

571 sglewevorsCamer (Sateliite) si6beog)
QFWhHem&&HBHmeiT
GIWSSOOUSHD OLTHeuTHs: GComenser
Gl &S S &l 6w 6001 & G & marTm &
SO H 60T &l ageerefled Gamerder
&, Ifl W1 6w 6ot MLWITSHS  61&HIT60 (b
®w 1G510) [N [ UL L LILmem & ull6d
spBleumEeTnerr. HHEUTED GeNGIEUTTH
CanEp&s@lb  HleneusGameT  eTeiTm)
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SI®PSHHLILIHLD QTN SV F)
sipn® GopulL Aflw CametsHer 6@
SNUYLL  elLluremsuiled SiIHeHH
GameTHemel eMWWINHS 61&HM600T(h &M

eUBHTDET. HSHSH GlewevorsGasnGer
Buhens s &) 6m 6001 & (B & M6t 6T 60T
SMPSHSHLILbLE T G-

iﬂ?‘a&uﬁ)maéeanéaaﬂaﬁ

- "KNOW: . 3

- 1bledTepeolons ergl eXlenrhi @& &I?
eswWnen&sHCanafler OleTCeWNS  gifluier
eflethi@Eng. sl &fluisssnh
(Solar  panel) e@FwMHemasEBasMaTHa D
AUNBSHSILGHOTDE.  QEUOUTTH SHSBDHLID
UIrsHneL GuoulL Hedéssmeormed
swunflssiulL  gGiflw 1560186060718 emar
9 _aenL&AWFTH Q[HHESL0.

5.7.2 gleweoorsCamerfledr 6u6ms el
glemeorsCHnemenr @Ievorh EUNSWIMTSL
19rfl&&eomib.
1. Bunemssd &iemeooTHEsHMeT
(Natural Satellite)
2. QFWMNemSHS 5l6m6v0TSHGoHIT6iT
(Artificial Satellite)

5.7.3 QuUDenssd 5I6eneuorsGemeT
(Natural Satellite)

& flwis &bbusdHled SMUNLL &
Camemer 6WLD WM &H & 61 & IT600T (b
aGsenid @ GCamer &OM  eubHSTED
315 BuUhensHs &lemeoorsGaHmeT 6redTm)
SIMWPHBILUGHOTDG. Gl GSbhOLSSH6D
M CHMETHEWET EMIDWIDTSHS E&HT6T0T(h
185 Bunens gleweursCasmenseT &mnm
6)(TH & 60TM 60T.

\
Lhblufleor SuiDenss
B 7 slemetusGameT e18)?
&b Sl I1 601 1y L6lufleor Bunem&d
&16n6T0TEHCHTET SpSLD.
144 umLID 05  5&6u6d QS OSMHIEHIL LIkis6T
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5.7.4 5WLDeDSHS HIeeuos Camenser
(Artificial Sattellites)

gflws GousSSHled il iHmd eeueuGeum)
GameTdemeT 6MOWILNSHS 6&HMet0T(h EMnm
UIHHTN L6V IHEOTTEL 2 _(HEUTHSLILLL,
Caneflh@ QFWMNemsHSHEHMET 6T60TM)] GILILILT.
Beiauenss Ganaremer 1Ldl WHMID LHM
Cametmemenl LUDM ABHE E&TeTeTEYLD,
EFHTEMEDS OSTLITL| CLOEOLD &600T&IT600f1& & 6)LD
LIWLI60TLI(h &60TM 60T.

©_SMI6voTD: SHTWILLLA, LTSI,
Gunanievfl, @eram. 1A, IRS...

PSHD  QFWLNHMSBS 5I6Me00TSHBHM6TTE S
1945-241D SH600T(h HEHELMLT LOMSHD 4 —SHid
Cesl Geneilwg uyefluieotmed ereuliLLL &)
@5 asuFsemer udey &g LOevor(hd
Hapsdlaenend CalGlD eusdHlaemen &iobhgi

Q50T G- gnliwned FHlemLSsLeLnHMN
&LO1& 60 (6h & 61T 6u6dlemLo & DIb &)
SMEOOTILLLE.  SeMEUSET GLHSHSLILL(h

Wn® eefluriuiulL g. evl Bs—2 Syeors,
1957-8)l0 SyevoT(b HeUDL 3-pb Csdl
geauliulLg.  Wwaerwsedled, 2 ulmerer
Lweoofling  emedsm  eTedim  [HTedW  Sig)
&GOS CFOTDE. 1975-60, @hHWIT SHeoTsI
(PBHL EFWNENSHE GEHMEMT60T SHITWILIL L TemeN
SigINIF). snBungl, &womy 2000
QFWNemsHS GHMeTHET HHEUD OSHMLITL
CrneassdHnmans eleoroeuefluled S
6UIH S EOTMEDT.

PSLV — C42

SpTwLLLT

. . )
geuemr  @pHwn  eTHHEmeE0T

\b\\ , QEWDHenss BaneTsmemst eeileTeng?

@geuemdy  @hdHwnm  &womy 93
QFWMNHens ComeTeHenst eeXl6Tens).
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eFWHenHECHMeN 6T6dT60r O\FILISOTDEI?
QFWNeNHEHEHMET  G6YHEMEDTT  CLPEDLD
elevoreleuelle®  ereuLiLI(hEeOTM &l. s
plemw  @Gr  Fomeor  CeussHled
soPleumEleTngl. S16s FLOWISH D L dluTleor
FIUY eflems &MIeoorons & [HlemendHE
BWw58 slpes FILEDS.

EWhHenssBasnarssT Gualbd &
Wifleuns WflsaLubLIeoTmeT.
1. eswnHdmer W& GFwmenddHBaHmeT
(Active Satellite)
2. FWnHHmedT MM OFWMHemHHBHMeT
(Passive Satellite)

QWM Hmedr Wes OFWMHen&HHBHmeT
(Active Sateliite)

QM eswphdlper 1H&6sS QFLDHM&HS
Gamemneogl, 6QUH 6UTETENE  6UMMHIH,
oo urll, @G bl wLHOIL G
WletTeuprRIdlem &Hoh& 6\F0HTDE. &)
[/ 600T 600T6M 60 & 6061 S| (LILEUSDSLD SHEDED G
QFSHHIUSHGSID LILIEOTLI(HLD SHEHFE0SHLOME
eflevoraieuaflufled Geuemed QFLIFAMS. LLLD

59 — eswundmer WEHE FLNHMSHH
glemeTHEHMeT  QFWE  (PedDEDWS
SML(bHOTD ).

-!-—

ES ES
#1 H2
Earth

UL 5.9 eswhdHmedr W&Hs aFWmhHenaHsHBsmer
(Active Satellite)

esWhHFHmeTHD &lewevorsEasmei
(Passive Satellite)

Qeauems QFWDHENSS &lemeoorsGamerfled
QM o Geomsl y&s  yFlulberer
RS, oageemU (LETET) SIS
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2 Geon®d 2 _(HeUUTEMLIWINEOTE  WHS
Y HluedlumeoTm L LW 60T (b & 60TM &)

@& [HIeToTeTITEmED  FLOSHEMEHSHEMET  6([H
U@ S uledlm b & b L5 u9 60T Geuemn(m
ugdesl Wrduedsdng. UL 5.10
— QFWHFHMETHN  CIFWID 6D &5 5 6W6T0TS
GameT AFWe(PemMEMUIS STevTLISHS TN &).

N

ES ES
#1 H2
Earth

UL 510 eswmhdmeorHm glemevoré:Eamer
(Passive Satellite)

5.7.5 elletureleuafld H&H6u6D OSMLITL

(Wemm (space communication)
QFWNHemHHEHMeT  HHeUed  COSHMLIY
(wemmuiled, OOTHMHS SIWEDSH6M  &HLOH &
CFELRID SIEMEDSHETTEH  LILIEOTLI(hE60TM 60T.
G eyib Gaeaermedl, & 16 60071 61f]
sibeng — eeueuBeum  FL&Hem Eh ST,
yeltiur i ed @b & el evor 616U 6l & & LD,
elevoreuefluledlpihs  Yelliuglim @
npl wrr WeoT&SNHS SHemEDSHET eUPWITSL
UTLUlIub ledTm 6oT. QFWMem&HSHBaHmel
QFHMTLOLY (Pewm GUBLUTeD 6Xletoraeuer]
aflung  HeOLOLUMEUSTH  EFHe6meor
eflcoraieuell HHeued (PewM  ETEOTMID
&n_M6DILD.

5.7.6 aswnhenssCamafler Czemeuser
SHTDLIS ST L 50 S(Heuens eerflLmriL]
(Pe®M LIWIETLI(hSSLILL LS.

1. HemI Semed UTeYded (Ground Wave

Propagation)

2. eumedT Semed UTeYFHed (Sky Wave
Propagation)
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ST WD LIT6YFH6ED

SHeWI Sewed GedluTliumerrs 30 MHz-
D &LD GumuLL 1 &) 1T 6161 600T & 6W 61T
urlyeudn & 2 _HHHHMSH o _eeng.
@ps eeafluriunerg yeluleor SigHsen
6U6rfILD6TOTL. 60 [5l6m6D6mLD & 6m6TS &600TL MWL
LIWLIeOTLIED .

6UITEOTEM 6D LIT6YSH6D

30 MHz waseb 40 MHz euemm 2 _eimer
siglT66uetTTHem6TL LTLULSSHE 2 SHHSE.
@hbs eeflugly swesfl WevoTL &S 6d
UL erdHenmedldaslulp &Ll emehasemerL
eum#DE. eeflugliy woHmID emL&ss&meor
g e puimd HBeomSLLINS FHew
Si6m6D LMHMILD EUMEITEn6ed LTLILTeD (HhHSeoT.
SHeoTTed, BHGMM EFWDHeDHHCHmeT
LIWLIEOTLI(b S &I6US6E0T CLO6DLD [BEHBLILILL &).

5.7.7 eswWhHenssGaimer
6UEM SBLILIT(H S 6IT

QFWMmemn & & @& MeaT & 6t 1 G 60T
E1FWIEOLIM(bSHEM6TL ILMMISHS LeoTeursLomm)
6U6m &1L SHSLILI(h 60T M 60T, G,
semeuser  GOPUULL GealemensHHTSH
&) 60T 61 61 61l Ul 60 &I 6 L1 L (b &) 60T M 60T
QEWMen &H&HC&Hmer SMuaC L
B 6u6m 60 6M W HlemmGeunHmieusnH&HM s
6119 616D &H B LILI(b H60TM 60T.

dleo (WHHW OFWLNHen&HSEEHTETSH6T

1. $&6UED OSHMTLIL O\FIWNHem&HSHBHM6THET
(Communication Satellites)

2. eumenfluied QFWMem & &GS MelT &6l
(Astronomical Satellites)

3. &L6L 2en(h(H6UED FWIM M SHEHBHMETEH6IT
(Navigation Satellites)

4. 2_uifl - eFwnensHHBaHMendHe6T ( Bio—-
Satellites)

5. eumevflemed G FWMHeMHHEHMETSH6IT
(Weather Satellites)

6. Opmemed 2 _evoriel QFWMHENBHD
Gamenamem (Remote sensing Satellites)

7. BmI6tor OFWHemaHBaHTeTa6T
(Nano Satellites)

8. yeld &eoorsmeodflly OFWDHEMEHSH
Bamenaeit (Earth observation Satellites)

5.7.8 55660 O\SMLIL
Q1 FWIMN e &H&BHMETSHET
(Communication Satellites)
H&6UED OFMLITL O1FWIMN 60 & EE ST &6 60T &)
LD 60fl & 60T IT 6D ® _peundsluLlL,
&0 & 60 (6h & 6 61T el udl eor [0}
HemeowsSedmha uUDMI LLOHODI®m
yel Hlemeowssne Siehsed GFLEDG.
Bemeusar 1 L1 uSl 6ot 1) 60 60 Wi IT 60T
sOnluTengsHefled &nml  euneledTmeor.
Beluens QOFWNHMSHHEHTETH6T CLOOTM)
yedl eulL Ll umemsuled &mHm)leoTm60T.
1. yeulleor [flemeowimeor &HMILILITENS
(Geostationary Earth Orbit)-GEO
2. yeuledr mbSsT HHmILILITens (Medium
Earth Orbit)-MEO
3. yeuiedr Hewmbg SHmILLTeng (Low
Earth Orbit)-LEO
Y e uil eor 151 60> 60 W IT 60T
sONILIUTenSUId SieDWHS FWDHNSHE
@& meT&eir 61560 6D [h & 60, efiig Guum
@emevorliy, QemevorwiGenid, HevorL D
151 600 60 LI T 60T Gud, QBT HHML
&edluTLi WOHMID SISHETH LWL Si&HE0LD
O&netorL Ued 2L 5§ GFemeusEhsHGSL
UILI6OTLI(h SSLILI(HE60TM 60T.

yelulleor mbSHST SHMILILTemSUT6d
SAMWH G QFWMmem &H &G & MeT & el
siemeoGudlsaflab, 15l 60> 60 Wi IT 60T
Gudlsafled 10 O MILD W
Seoflliul L OBHMLITL S EH& &M & 6L
UIWLI6OTLI(h SSLILICH & 60TM 60T.

yeluledr Gemmibg sOHMILLITemnGSUed
SMWHS CFWMNDHSCHMETHET 61FHTEM 6D
h&HE, HLLED SHev0THMevofllI, [Hl6meDUIT 60T
Gudlaer, UuDbhS SIGBED L6 erl_HID
LMD CSTEHOFHTT OFTYHDHETEDSH
QBMLITLSHEHHES LIWI6OTLI(bSHSLILI(HEEOTMEDT .
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Go@ib, sMILIY FUDHMSHS
Camenaer, uinensll GuiflLiserfleorGumg)
LIWLIEOTLI(h&EOTD60T. L} &HIOLD eIDLI(beUSNHE
(WeorBU FWNHem&HS BamemerLl LIWeTU(bSS
LULLOMS 6UeDTHE SeDILILEUSHET  CLOEDLD
ued @Liunbser HeliHaLILbeledTme6orT.
2_eosenmeXll §&6u6d OSTLILSESL aufl&ID
LIWLIeOTLI(hSHeTM &)

5.7.9 5&6160 QST
QFWDHemHHBHMET OFWEOLIM(D

K 6FUDHm&HSECHTeTETE SHTMILILL
G euevoriq W GILIIT (5 6 61T SHTMLES
esilw, e &OUllL elsoeaeuerfll
Lmem Suded &Hmleu[HLD Gamemm@LD.
HHEUD  EOBMLITY QFWMHen&HHBSHmer
eTe0TLIE  [HleOuTeooTemed LN sern s
6 6v0T 61 62 61fl U9 6D QFWELLGbSTM G
85 esremesasTLitinG  eurflgwo
LIWIOTLI(h S eOTM &)

QFWNHENHEHCHMET  [HI600T600T 61 6D
Houl  ereotugy  yellugiuled b &l
QUL FGemErHemaT aDm FSHHlem
sifeflss UDG uTlus &algll &
sHO BED. e, B Heiisst
QesHs depgeoswwns  (Transponder)
QswWeLGbAOTME. (Bewer HMedT QUDHM
1m0 &H6fl60T LTI S1FIT616U600T LIL 6L 60
LomHm)&ledTmeDT).

yebuginedlpihg  eXlevoraeuers &
SigILulupLD &16] & 6w (&b & 6rfl 60T
afeeustrenllh@ — Ged Semevoriiy
s@frasus&rr' aeoTm euwi. A& Gumed

siemeveuflens cped Signilniermed Sig
Gwedr emevorli] eTedrm OLWIT. SiFHGUTeD
aswnHenssCanafledlphs  EmesorLmeug)
yell flemeowsHHnd &L em6h&emern
siemevelflens cpeold SignilifleoTmed oig SLp
@emevotliy erevTlLGBHOTDE.  EFOFWD
ol el HewLeOUnISD &I

[QELEELIEES B))

UL 5.1

BHBHEUD GBI OFWDHemHEBSHMeT

and -
7 i

o

g apd
Lzl /\ Microwave links /\*
g range up to 40,320 km ﬁ

Ground, Air, or Ship terminals

/

= i Bewevorii
1)
N
Jugig

UL 5.12

yeXl HlemeowioneT sl & 6U6eD&6meT,

QEIHE SNErEnsFHOmHaE UeliuTiihe Q&u_lg')smaa.é:(ga:rrsha@és@ . LBg’,gF,]ma‘fr
sUUlLUGL — FHsemEhsafler T 9'5]?6‘6”65‘“ (GHz) GF(T'OGODbD.&SGIﬂaJ
6l6u6vOTE00f N & '£§p Benevorii S\Fe6uesor &1l & 6 &h & 6T M & 21 g L1Ly & 60T m 60T

6T60TM)| G

uLb 511 wpmib UL 512
B8&65WemeDS SHML(bHOTDG).

yeluilesr wpsed HlemeowsHedmhal
FWLNen&HSBHMEHSHG  &LOI&6m 6hS M6

eswWnHensHSCamer, Leluledmhas 6euHLD
sllbemEGoHemer anml Weorpd S
siflsemeHemer  pflufleor  QeuelGeumy)
UGS HEHHS iHMeug 6swWmHenssEamer
FOHmEH&HET HMLEGWL USHHEHSHS
SIS &.
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eumesfluled E1FWIM 60 &S B &HIT6ITH6IT
Astronomical Satellites

6 60fl Wl 60 QF WM em & &G & ITe6lT & 6T
eeuauBeaum Ganersefler @mUNIL SemsHs
&600THIT600MHEOYLD, SIVUTLMaI&H6M  LOMHMILD
eflevoreleuefluileor Qeuefliiym aUMHLSem6TEH
&H600TLMIWI6YLD LILIGOTLI(h&60TM 60T.

HL6D 2ar(h(HEUD O\FWID 6 &HBSHIT6T
(Navigation satellites)
Bealauemsd FwDHemsHCoHmem SATNAV

GTEUTEYLD  SIEWLPSHSLILIGbLEME. @560t
2 _gelwimed 181U 601 (B &I Umi& o
Buens 16 60 60 Ul 60 o arer,
hb&EsLOld  aFeId  sLuedserfler

QFWIEOUNL6mLE SH6e00THM600HS  (LIGU|LD.
Q&N 6M &5 B &HITET & (ETHL 60T S lq U Bh& SHL6D
San(h(HEND (PEDDWITETE 2 _0&H6Tmeiil
6ULH O I & &) H 6D QFwWmem&H&HEamer
siemwly  (Global Navigation Satellite
System — GNSS) 61601 SHeWPSHSHLILIGED .

2 _uifl — aswmenssBamer (Bio Satellite)
BeleuenHE Q& WM 60 & & B & M6l 60T &)
o uifleruser OO 2 ulT Sirflefwed
SHIMLESSSTS 611G EUEMLDSSLILIL (bETETE).

euneoflemed QFIWIM 60 HSHBSHITETHET

(Weather Satellites)

eumevflemed QFWNENSHSHESHMET SHTIDLISSH 6D
61T 60fl 6 60 60 LLILI ummMlyo, b 61U 60T
&Ganegevor  Hemevemwill UL  19q&H&)
SILL LIWwI6oTUL L &) Be6lauemnsHE
QFWMNeMSHSCHM6T &I(HEURISHEMETE SFDHMID
QFWLNENSHSHEHMENTES JHeMDESLILILETDS).
pblufleor  SimETHEIL UGS &HemariD
UL Yiys@o euetotevord Uell AFHADGS
& em evoTWIT & &P I 61 600T 600T LD
SIeWL&SLILIHF 60T &)

aznemed 2_ecuoriell aFwnemsEBHmeTaseT
(Remote sensing Satellites)

agnemed 2 evoriedlaer Yellurlifed mn g
Mg Huedé e liupb &6 & 60 6T &
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G & & Ifl & &l 60T M 60T . Belalem &
o _ecoorfelldel Q1 FWMem &S @& me&erfled
LI LI 60T LI (b & & LI LI (b & 60T M 60T, Be6ucuem s

2 _ecoorgedser QFwWmHmern WSHHHTHB6uM
316060 &) ewnhdmeormmHTHBeun
2 eeneor @emeuser LeNUUTLINeO®EH
Urgluellsso Sunensd pmmemeoll LFley
aFdHeTmerr. Qemeu  eflevoreeuaflulled
Qe SHHLILL (b 6ol BT & Eh &S H
Coremeuwineor QuIDemd  GUETRISH W6 H
Hevgwasliubssdermer. efleorh s e
eudluldL umn oinflwey, eumenflemed
LO T D) M fal & 61T T 6D MU elleusmuwl
ETCHspoemanD, &ML (hdSemwliumriub
O &SMLGb fleyser uPHOBlLd ULLD
Uiy H8 SMLGEUSHESL LILI6OTLI(h&60TM 60T.

IS mIeTT Q1FWID 6w &S B Mei a6

(Nano Sattellites)

QFWMmem & & Q& ImeiT & 6rfl 60 SMmDHS
eemL Ge&mevorL. 10  HGeomalm@&Lb
Gemmeunenr WasFAN aFwunhensdsBaHmer
L5 [l 50T QW DHen&HSHEaHmar eTeTm)
AMWPHSULUGEADGE. SBemeu  [Hl6voT—
WeT-BuihSHrelwed Siemwey 6HTHED
(micro — electro — mechanical system)
BHLUSDSHS 6SHMe00T(h QFWEOLIbEME.
2 _evorieNlBeT HHEUD OBMHlED HILLISHH D
UWLIeOTLI(h &l6dTm 60T.

yellé sevorsmevnflliy O&Wbhen&sBHmeTser:
(Earth Observing Satellites)

HEOOTHEHHGHSH SIlwng LelurLidemeor
Flenrw s s Fed & 600T & IT 600f] & &
Beucuem s QFWmem H &G & MeT & 6l
uwedstubdHeormeor. efleusmuid CHemeusar,
Be&afl, SpoHmed, BI  eueTrRiGeT
&e00T(bLilg HSH60, L6l SpSMOTRIGET LoHMID
auerrefllied  SLGLUUGLSESHD  HMID
eI SNeomsealled  Flemeememil
Semguupsgsed  GurneTpmeuHmin &L
LIWI6dTLI(h S 60T &l.
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5.7.10 65 WD em &S CHIT6T OHTeme0sH
QSMLITY (Wwemmulledr LLI6oT &6l
B @nrenes ssHeued asmmay (Military
communication)
B agremedd FHHeued MLy (Satellite
communication)

B aswnemssCasmer apmemeoBudl (Tele
communication)

B Hssdrlws Sy wemeor (VSAT)
B 50U s agremessrld (Cable tv)

Gmrg SiemeoUrLy FWMNHem&HHBH 6T
(DBS or DTH)

QFWINem&HHBHM6T E6mevoTuiD
euneoflemed (Leor SiMleliy

YemaLILL & &l6mMm

sLMHEMIHS &lewnm Guwad LeOGeum)
&lemms6rfled LILIEOTLI(HE60Tm 60T

B 600T 600T6W60 S &6

gLy (wemm: (Microwave
Communication)

[HI600T600TEMED ~ CLOGDLONS  &LEIE 60> (65 & 606l
eerfl LTLILGYLD LOHMILD EUMTRISEYLD LILIEDTLI(HLD
(PEDD  [HIECTETTEWEVS H&H6UD GSHTLITL
eTeTlILGBLD. SbWedn  OFSTEOOHTTSH
& & 616D QAFHMTLITL(L6emM 6T 60T 6 LD
SIS EBLILIGBHETDE|.  [HI6T0T6T0T6M 60 & 6T
&I, HT6Y, BTemHHTLE, OHTemeBud
Siebe0g  eumeeoTmedl  FL1E 60 (6h & emaT
2 _6TeML&HEILIG). [HI6T0T6T0TEME0SHET SWINens

Transmission Transmission
line line

\ /

2 _eafh B
>

[0 Wk gl > asueflucy

eunLserfleor &b, 6letore6uerufed b &b
ULy er&HlemmedléaLiLheleoTment.

[HI600T600TEMED S H&H6UD OBTLIL (Ppemmuiled,
BletT&MbS eeflssnemmwinerrs 300 MHz
(Waed 300 GHz euemmujerer LILemL erfled
GIFWIEOLI(bS|60TM6DT. [F|6T0T6TOTEME0SH S 6M6D
esMLIy @ &OUULL (peneTuledmbhs
Uflegnm SHUNLL (pemeordH@ SemLuied
§H&6EUESHEMET 6EOILTLILL LILIEOTL(H&E6TD &)
uri&s@Lo ermLilé &L emLuled 6 Crmig Ll
urengd GCoemeuliupdlerng. UTLLNSG0D
anlis@L mbedled ereueils &emevorliwD
LILI6OTLI(b & &) 61 | 6060 60.

. . c )
[ 600T 600T60)60 6T 60TLIS 60T (520

W 7 eTedT6nT?
[HI6T0TE0UTEM 60 6TEOTLIS 2 WIT Sl
OametoTL WsFANW Siemed ereorLl

GIIMBH6ITLI(HLD.

mlevoT6vOTEmED  GerflumLiL] (pemmuiled
QEIENT[H USHH 6ewed aFHTemeneie
uTU9&@w anie@ enLuled Hpliser
LUWeTU(bHOTMET. HHEUD SHTLILUSGSLI
LIWI 60T LI (b & &I LD e Fwmem & G & et & 6iT
Houlwunss esweubdHearng, Goaib,
@eauprled  [HI6TUTETOTEMESHEWETL  6ILIM
2 Wihsy Bubd euTeTemed 6UMHhIS &6
1ML &H S LILI(HEGOTM 60T.

UL 5.13 [R6COTE00EmE0SH SHSHEUD
QSMLIL (PemMEMILIS ST (bHTME) -

ULID 5.13 [HI6T0T600T6mE0S H&H6UL ASTLIL (Wwemwm: (Microwave Communication)
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5.8.1 [HIEUUTETUTENE0S HHEUD OSTLITL
(WenpUiledT Sigy)I&n 60MHI&6IT

B 985 ULemL 315605 60 OFUIEOLI(HEUSHTED
31F & HaeUdSHemeTL Lfllomnpm &g
G\&ITEITEITEDLD.

B pueoGeumy & afl & & D 6 D & 6T
eafluriuiulLrgid, Sewer QO
fAobsd o wg CHIhaOSbeESLILLL
& 16 & 6> (6h & 60> 61T amm&
QFWIEOLI(HE60TM 60T.

B 2pamEs 2 _6tem Semeneuflemnasarmed
UMl ermLbeudedemeD.

B s09% sTLIY (WPemm UWeTUbSHS
wuwng wwemell TGz amserfled
8hs [ 63T 60T 60> 60 eeflumiiy
(wempl UWeTUbSSINS FDHeSTHe
SHSLILIGHOTD &)

5.8.2 [5|600T600TEN0S HHEUD OSTLITL
(wemmuileor 9 FH sn.60orkISH6T

wHm  eeflugiy Gumeo  @ebeomed

EUEDTWIMISSHLILLL  6TD6ME0SHE6T oL (hGLD

eerflumiiu (pLq.ujb

[H|600TE00TEME0E  SMHMIS6ITleD  LOl60TSH WL &6,

LOle0T HT6T0TIq &6 oMM LOledT BFHé e emer

O&HMEOUIL. &nl (bF &DHMIHEW6T SieMLOLILIS)

&19.60TLD.

5.8.3 [HI600T6TOTENE0S HHEUD OSITLITL
(wemmudledr LILI6oT&6iT

[HI6T0T600TEME0 S  HEH6UD QFMLIL  (LPeDD

eoTeupld Hlemm&6rfled LILIEOTLI(h&S 60T 60T.

B sDLUveNs H&H6UD ESTLIL (LPDM
(ellevorei6uafl, SemeoBudlEer, LiEHehs,
QFWNHem&&EBHMETSHET...)

B GuLni womib &LOHETIHS eerflumii
(eunemmr &, &LiLed, eXlevoreieuar] 2er g,
BleveunThidHemend SHevorLmlul....

B asnemedey o ooty &l & erfl 6D
(yeltiugiisefley ....)
150 umLID 05  5&6u6d QS OSMHIEHIL LIkis6T
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B cun6leotmedl 21T 6161600 D160 L UIM6ITIRISH6T
(ungiemiy, 2 _Pusdl Hledeurio,
eXleorhl & Hemend HevoTL MWl . ..

B siemed auiflengsarfled (Siemeo@Ldl onHmILd
WiFi...)

B gL16Ss6T (Cous emeusHHed, 2 60016y
swnfliy, SipUYSeT LLOHMID ST
MEUHHED....)

B 2 ufl — wESEHEN — UWETUT(HSET
(Crpmiusemend HevorLMlul 2 _FHe6YD
LHSHEI6US HlewDE6iled)

|5.9 GoLni (wewmaet (Radar systems)

G eredTugl Radio Detection And Ranging
eTeoTLILbD. GoLmi eredtug eumeleormedl
S T616U600T FLOIG6M EHSHEMEML LILIETL(hS S
Q@ eunefler Geusld Sivensd Ll
Hlemeenws &HeoorLmll 2 _H6D &b
6uUM616oTE0 (LPEMMWIMELD.

UTHEUTS, 61 LI T (5 61T IT 60T &)
QswmSmenT  /AHMHTE  BHESSWD
ulesdHed aiaunefledr g eumeleormed
ST 6162600 SIeMmED&ET LIL (b 6T HOTmedl s &
6UIHEUSH6E0T cpeold, eumhefleor Geusd
sbeng SHems GCeussdHlemerr iMbHa
QI &HMETETEOMID. GoLnmg e Geumy
gleomaefled LweTUubSleTmerr. Semex
euneflemed SiMldemsenwl  GeuefluilLeyb,
eauneteufl, MHeoeuyl, BI euPsafled
G FWIELLI(HLD 2er[T Hl&emend &L (bLILI(bSHSELD
LILLI 60T LI (b &5 60T M 60T.

ugLnd (Transmitter)

GoLnmi ugiflwneorgl, AMmemed eum6oTTEd
sigliTeeuetor GigLlisemar, LeluTLifed mhal
&l oot 61 61 61fl & & sigluiulL
AMOEEHHSS SHGSHHAUTN, L2 MU
esllg riemLl aunmpmssse (Duplexer)
SIS &.
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amiil

transmitter | duplexer

receiver

transmitter - duplexer- antenna -- electromagnetic wave-+aim

display = receiver=-duplexer = antenna - echo signal = aim

UL 514 GuLni eetmledt &LLemoLienUs SHmesoriléSeorms.

SrLemLl aungpdd (Dupliexer)
@uLlemLl eunpSHS), euTeTemed UM
SIEWESHEM6T NG WHMID 660 LT D
HTeMID OHMevuTL &I, eTeorGeu Deue(®
GeauemenHemenyo smel wissD OFWW
@mGs QM 6eumeTemed e hSGWw
LWeTUGBLSSILGADE. @bs &nel
Bussd CoemeuliubeusHer GCHMTEH&HLD
2wy &§54 HGUYHES &6 6 EhHs 6T
urtuiedmnh & eu@m Gurg amiiuieor
16 6m 60 Um&l && UL LD 6D 8maesLl
LW edTL(bH T &l

‘ ‘ XII EE_Tamil Version CHAPTER 05.indd 151

anil (Receiver)

eI L9 Wi 60T &) QuDLULL eume 6ot medl
SFHT66uettT  FLOGHEM EHSHEMETL  OL[HSHSHLD
aslls D@ ueolin&sb QFWLEDE).
aniufeor  Qeuefluiiliged LWETUL &S558
FL61&6MEHSHEMET CULPMHIGEID &.

GrLni eunebtemen eunriiéh (Radar antena)
GrLmr  eumevremed  eumradl,  umglud
&5 & 60 &b & 6 61T &)l 6voT 61 6u 611 & (& B
GCaemeulmerT SHMHMEd MHMID E\FWIH S meoT
E\HMETOTL ST LOMMHM)ISETM G
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| T T

&L1.&&MLLq (indicator)
&LIGSSMLIQUITE0TS] SH600T&HMT60f ILILMET(HEHS
yflwssss (pwemmuied, euemTLL SHSHIL 60T
Fglqw ULmsGemer GCrLmy BesHE&sH&
gmmeunm) QHMLIFAWLNSHE &L19 85
ST (h&H6OTD &l.

GoLrifleor  Hewgulled erdHammed
L& emEh&emen ern@L Gung) eeuaflFsons
LO160T 60 EHl60TM &)

591 GrLmifledr euema el
GoLrifleor  euemsHemerl  LedTeu(HLD
EULSI(LP MM S L 6)6M6T0TS SHMe0oTLIISHE 0T &)

5.9.2 GuLmifledT LwieoT&He6T

B eflorerl GuUTsGeUTSHEIS SLbLUMGD
(Air traffic control): GpLnmy ellmeor
CunsGaTHMSS &L (bLILI(bSSHI6USHE0T
cpeold uMHSTUINIDGS LWEDIETenTSHNS
ML EMDF).

H 2 mmn [

B gemu elwrer euflsnil (Air Craft
Navigation):
S & MW el Lo m 60T & F 60
6L & & LI (hLD GoLnmg&er
eumeoflemed @LFuUMbSHemeTD, L6
61 60 [T LI L Ifal & 6D 61T | LD 31 60 60T & &)
glpflemevserflaid UL Lq5%H STLLL
LIWLIeOTLI(h &DTD &)

B 5L eufl&ilq HMID UTSHISTLIL:

sLpemT euflesrliguns GrLmemmL
Uwerumbs s, & 6D Mhl & 60 [T

eflendsonsHed  WLOHMIWD  HLedleo
BPHMHE & 6507 L ) Wl 6 LD
LIWLIEOTLI(h &SM &

B eflevoraeuefl$gemm:
6X11600T & 60T SHEMEITL LI &ISMLILITES S 6WT
@nsse|bd wHmib C@e asFISSD
LIWIeOTLI(h &60TD &)

B apnemen 2 evoried OMID &MHMIEELP6D
umorfliy

GuLNTeuem &6l

QBN Siewed
GoLny

Uetor GUmmLILL L Uesor GUmMLILL TS
GoLm GuLmy

gty GrLmy

SlemFUD D0ES
GoLmy

152 umLID 05  5&6u6d QS OSMHIEHIL LIkis6T

‘ ‘ XII EE_Tamil Version CHAPTER 05.indd 152

®

1/17/2020 3:20:39 PM ‘ ‘



euneoflemen [HlemenemDEMIIS &600TL MILIEYLD
LoMH MILD @& et & 6rfl 60T 15160 60 60> W1 &
HEUOTHMevO B HEYD, EFHTemed 2 _evorge
Gamenserfled GILIMIHSHSHLIL(HE60TM60T.

B 5L I0ON5s5H FIeMD:
2 Wi WLLHGSHTEUD FIEWDWIT60T S,
CrLmemmLl LwedTUbS S 6 &6t &erfleor
Caussems SevorLmMlwed  LMHMID
uTEHSMOY WG  alflsanars

&60oTLMILIEYD 2 SH6 HME.

B @ureieud Fiewo:
GuLnonenrgl Sy&mwl, BT wHmId Hleo euld
urgIsTINDGL QUfl&Id LweTLIGSME.

Ganeormy OBMPHIDHILLILD:
(SONAR TECHNOLOGY)

@gmeormy  (Sound  Navigation  And
Ranging) etedtug 660l LTEYD (PemMemIL
(Sound propagation) LWedTU( & F
SIOWHSLILLL QI OSTHIOHILLD SHESLD.
agdeanned HHHEUSHIL  ULWTLDbSSH
Bfleor  Guourifedmha oiquied &lg
siemesemend  eFsHH  Bifledr  Siquied
eun@per UL HemddH &600TL MW
LIWIedTLI(b SHeOTM &l

wefly Seord i6be0G EflevrhidleoTlD
3i0e0E| ETHSHITRSET &FUSD EDHUbLSHID
Gurgl, &5 SiemepseT leo G Serfleor

B ulop, edHeannedssl, Wetorpb &lHD
apuebsSHu SLiFne eubs Gswmn. &
erdlemedl ereotliLbHeoTm &l @S eTHammed]
S5 USHMFL  UwWeTUbSSH — Cameormd
QFWIEOLI(b ST &l.

BT cwpdd sLuedlerr Hlemedemi
aflweyb, Biflme Siuquied 2 _drar
e um @ L & erfl 60T 15l 6 6D 6m W &
& 600T L1l 61D MHMILD Bfleoriq ufled
eumpp 2 ulfleoThisemens  &e6vorL MluieyLd,
@60l  SmEsHEmETE AFWSH  BFHe0T

erHargmedlemwiL UweoTUh & & &
&600T(bLIILq & &560TM 60T.
UL LD 5.15 Gameorm

QSMHVHIL LISHEMSHS SHMevorLileEleoTD S,

5.10.1 @ameormifledr 6u6m&HEH6IT
Gameorny @mevor(h 6UemSBLILI(bLD

1. QswpdHpepiLenr  &niqui  Gsmeormiy
(ACTIVE SONAR)

2. eswmdmeormm Gameormy (PASSIVE
SONAR)

QEWDHS DENIL 60T &n lq.u1 Gsmeorniy
eswWDHDeIL 60T Fnlqw Gsneormi &S
siemesemer ALl erFlamnedlenwis
CaLldleTmg. &U% Semeosemer &)
SIeILIL| 60T D &l Wn® erdlagmedl
SIEWEVSHEMET NS ETME.

uLb 5.15 Ganeormi QgMHledHILLID: (SONAR TECHNOLOGY)
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eswndmernm Gsmeormy
Bemeu HeveoTmenmed (Vessels) emuUGbLD
erFlarnedlsenend Gl oLl LIW6OTL(bHES T E.

FUSH SI6M6D&H 66T &WION& UTLILIMDeD,
erFHlammedl SemeodHemerll QLMD eUemSHUTled
SEWLDSHSLILIL (b6TETS).

5.10.2 QFWH S DL 60T Fn.lq.WLI
BameormifledT LILIEOTLIM(HE6IT

B Brfleriquied 6156060 & 8n_1q. UL B
eppFlsaLliLedssflgib, sliued rLiiLLb
& 600T LMl W6 LD oM MILD E1&F6LAILD
aULSlemWIS &600TLBILIYLD LILIGITLI(h &M E.

B Qu(HR&L L& arfleor QDT LL Hemd
6UEMTILI LWEOTL(bED &)

B ffletiquiled 2o _dTem  &TRISSHMHEH
&e60oTL MWL) LIwIedTLI(hSeTM &l

5.10.3 agwevdlmeormm Bamevrmifleor
LIWIGOTLIM (h & 6IT
® 16 600T L 615 I 6m 6D 6l 6D ®_eiTer
OUNBLSHET  Si6DEDEH  LIem &6 Serfleor
BT cppdssliued WLHMID &SH6EDEITSHETTED
gmupld  erdHlennedlsemend  HevorL MWLl
LIWIEOTLI(b &SIM &l

ued elleom@&Gader erFlarmedlemiLl
UWeoTLI(h & &F GeuL6m L Wwim bl 6dTm 60T.
a15Guned SLOHEMIHS Hlemevemuwl Sl
@eleuens LIWEITLI(hSHTME.

5.10.4 @ameormifledT LILIEOTLIM(HE6IT

B adiflserfler &LILed Lo M MLD
BT ewpdésliued uHn Simlweyd, SLiLed
QFELAID LMD 6mUIS S 600TL MUI6)LD,
SieUNEND AHHSHSHEYLD LILIGOTLI(HEIOTD &l

B BS0g SOhshsemnend  sevorLmliwill
LIWLIEOTLI(h S0 &l.

B sLphemrg  eun@ger @mUUiLsems
&60oTL MWL) LIWIedTLI(hSeTM &l

B Qu@RsSLED 6IDIULSHmS SmMlwl
LIWLIEOTLI(h S0 &l.
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B yomusdlsgsemnuled, elleorm @serfleor

BmuiLemss & 600T L M) LLI 6| LD
16U M) 60 60T &H & 600T & IT 60011 & & 6 LD
LIWI60TLI(h&60TM &)l

B o®sseasdgeemmpul an b,
GenGeornalrmiuiignid (sonography)wommid
6960 SpImiIEFUTEID LWISOTLI(HSEOTD S

&eoTd eT&&fl&ema (Pemm
(TSUNAMI WARNING SYSTEM)

511 &eoTmdl eTedTMITed 6T60T60T?

sLSHIQUIe s&5F eumiibg [Hledm(b&H&LLD
Sieveng 6flloemed Gl LIN60T SHMTETOTONS
UL &H&nlq W GeusLonas SI6W FLLD
SIWOBHEHSHE &OTMO  eTedTm| — GIw.
&eoTMOWINeoTE) L& Herm SiemedIBem(LpemL L.
&eoTdl Slewev HITMHMISSHE0oTSHSME0T HEe0m
WBLLT Bemb e\sMetuTL N6 dn L S(HSHE&HE0LD.

51.2 gGern erésiflbems (emmuileor
Caemeu
@npdlwneleor Hpse woHMID  CLOHSG
sLHaeoIGWnrl uGdHaeer wHmIb Seyl
UG &H6T &reotl SIemED&HETTED LMHSHEHLILIL
eumilliyetengl. ereorGey, Gs sevTml
a155f1Hems (pemm CHEMEUITET QE0TDTSHS
SIHSLILbE T &).
51.3 &Georn erésiflbems SlemoLiL
gGeotndl er&aflbema Siemoli (LP6edTdn L 1q B
60T EIMLI(HEUEDSHS &H600TLM\H &) 6T&5flHeme
eFleuseor  cpeod 2 ufifliplny  wOHMID
eunpeflplifener 6Tés (W HeTDE).

Bemey @nevorh  (WHHWLOM6OT

& (H &l & e 6 & 6 & I 600T (b
2 _(HeUN&HSLILI(bEHOTD .
1. 2_evor el & erfleor 611600 60 LLI 6M LD LIL,
& 60T T L0l 60 W & & oot L M) WL
SIEMLO&SSLILL (HETETE.

2. HHEUD QOBMLILY 2 _6THLL WL,
GCoemeuwinesr Gung er56flHens 660l
gl sidlesiulL &L GemgL
UG P &HEH&HG 5 8 616D & 60 61T
SI)IIL|E6OTD G-
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Data relayed to satellite.

Satellite transmits
data to ground stations.

Communication GPS
Satellite - " Satellite
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8revorh euemE Feotnll  erFEflHemS
SIMOLILSHET ©_6TET60r.

1. s76uBsH5 Feotmd er&5Ifléema SiemLoLiLy

(International  Tsunami  Warning
System)
2. wetoLed  eTFEflHems  SemOLILY

(Regional Warning System)

ULl 5.16 &Germdl er&sfldbemnsd
SiemLIenLE SMeooTll&HE 0D &)

Sndlwnefled seormd) er&sfldema
W 7 Siemioli erkiGa 2_eerg)?

eflemL: emMBIMLTS

560 Bh&HS euemTall LHMID

eunenrid Suied (Seismograph
and Avionics)

seismomeler, selsmography,
ielimoicope, measuring device,
words for measuring initrument,
selsmagraph? measuring system

Bleombée el wHnib FeoGwmev@asL
Sienelihld SH(HeN, 6Te0TM)| SIEMPESBLILILEDE.

fleo HbHS euemmgell  eTeOTLS)
IhHOUSS6METSH HEOUTLMILIE|D, SiH6EWEDTLI
ugley Qswe|Dd LWeTUbSSSHaIqW 60H
SHIWIM&GLD.

Hleo mbdHs euemmeilwimers), LeN-
siemgeflementd &evorLmlweyd Goeid e
— Slem&6Y — Hevor(bligLL] 2 _evoredlaemer
2 _6TaTL &SN &6 MWW SHSLILILL
QM SmHelTGLD. Hleombdses  WBLLT
GTEUTEYLD SEMPSHBLILGBLEOTNG. & udley
(We®ML60T 6m600TSHSLILIL (H6TETE.

eurgeuns @dled  Hlemeowimeor
311 $ 561 & GL 60T, KO S L
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151 60 M U] 600 L LI UL L 619 &) 60 1T 60T
[0} @ L L 6T FLlq WSHTSH
MG SHUILLIQ [HSHSLD. Bled HbHSHBLD

gmoUGL GuUNE SiIqSSHETD HSHIHLD. Sh60TMED
Hlemm HSIMG.

3l HGenoners HlewnesGasnmeunm)
BhaIEUMSL OUTNISHS DT DH(RSSHONS
LIHOL OFLWILNILGHTDE. UL 5.17 Hled
Bb5e U6l 6ETHen6nTs: ST (b&lITDS.

UL 5.17 HledmbéHss euemmed

5.121 eunenmiluiuied — Siemiori
(AVIONICS SYSTEM)
aunreriSluiwed ereotug  eXlevoreulflLl
Guns & 6eul 58, U enITI & serfledr OFUWIeOLIT(b,
QFWLNMSHS SleWeouTSECHMETHET  LOHMID
efledoraieuefl  @LugeT  GUmedTmeuMHNlEd
LIWIEOTUGLD 6@H LOI60TE0TE00) SHeWIDLILIMSLD.

6xl 600t 62 LHI L1 CurseeaursHn& s
@ & 6m 6) LI 60T 556U OSHTLITLSET,
6u LY & 60T L 1 & 6D, 6T eITIT &l & 6T
QunGeasdn s @ & 6m 61 Wi M 60T
uebGeum seoflsgell  SemwLiyserfleor
QFWeOUTbhHemeTdH SHlemguled &HML(bLD
615 LH16D [H L LI Mkl & 6m 61T 2 _eTerL&&Ww g

UTEITT SluN16d SieWLOLIL| 6TEUTLILIHLD.

ey Sluiuied — 2_peusd h
W 7 QUIDDS eriLig.?
aunrenrid +  LledreoreomeNuied
B emevuThE 2 (HEUSLD QLMD GISTET
euTeITHT SHluTuiev.
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5.12.2 efloner eurenriySlulwied
(Aircraft Avionics)

'&flLo T 60T Bwss SAemMm

aurerisluiesr Buwss Siemwlilemeors

6T 60T LI &)

61 & IT 600T L @Lwn@l. 8ns
Siem oL 6D, eflLomeor & &L GbLUno,
T HemHd & 600T&HMevofl HFHed, el et
HeneOWSHSHLOTTEOT HH6UD OHTLITL,
aPlssLD Msed, sLuaeuliLflened
aflsed wLHMD Goreed — FelFly
GunetTn &SLGUGSHID SiemLOLILSH S 66
618 IT 600T (b 61T 61T &) . 6) T T T H & 6T
6 LI (T LD LI IT 60T 600 LD LLI T 60T 61 M M1 6D, 18V
wpgeo 28V DC  iflereulpri &l & erfleor
e eoLD 3160 60T & &) eum ey Slufwied
EFWEOLIM(b&EHL GomesmerarliubEmns).
Gurseeaurss elnerm&er  WLHMID
@ s e &1 Lo 7 60T il & 61fl 6D STHMm
Eremwlyser aFweuL. 400 Hz, 115 V
AC Uererrpsso GCzemeuliubGEMDE.
®m sl sTelss  SiemwlUTer
"aunepmi Sulwed et OUTHludwied
@Qg" (Airlines Electronics Engineering
committee) eunenmi Hlufwielled LILIGOTLI(HLD
Fngenmisefleor Freu@HFdH SIHMS
Siwnefl&dng. UuLD 518 e eafuev
A380 - elwnersddlenn uissd SiemdD
SMLLLULL (b6Temg).
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512.3 $&6U6D OSMLIL&S6T

(Communications)
eum eIt Slulled 556U OBMLITY
6T 60T LI &), elloneflé &L, &6mI &

SLGUUTLG emLWSHHDHGSWMET  HHEUED
ufliorDHHSL wOHMID  efwrefls @
Uweofl&Eh&sGLOlemLGuwner  &&6u6d
uflorPHoHHOSL  LWETUGSUGEDSE.
UTENTIT SIUNID HHEUD OBMLITL SHeWLOLIL]
e oFHe glieeusor (VHF) 18 MHz
Wwaed 136.975 MHz euemmuileomeor
31 6m 60 6) [fl 600 & & é1fl 6D QuieHD&.
AbSHSLSHFIETEN  HHEUD  HLIhISHEDHS
(Communication Channal) @&emnLGwiwimeot
@enLeeuefll 8.33 kHz  aiemey eredTm)

1517 6voT Ul & & LIL L (b 6T 61T &) 85 Ceu
oCrmiunedleud wHDm GLiseflgib
25 kHz IEMEY&HET  CHMEOOTL S &
SeMLDSHSLILIL (bETEN 8. Guogid  VHF

e01sH QR elonarSSOlmha  SibdHD
alloneorsH Mm@, elonerd &L (bLUMb
AMMEBGSL SHeued ufllomMMD  E&FWW
2 56 &g

eucuem sl UweTumLigm &
'@@ Hema efids LGTGUDD (WO
LWeTUGbLSSLILUGbEADE. ellnersd SsHeued
QBTLINNGD, AFWNenHHEHTET  HEH6UED
esrLidn@w, e sidlieeustor (High
Frequency — HF) agn@Liy LwedTL(bSDE.
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512.4 euflamilg (Navigations)

‘aunedt  auflsnlly  eredTUS) SH&HMmuwl
auflliLwetoT eUPSSLS STomen S MESLD,
eflesoraleuerflll (1416056@& QeuaflGuw) LwieToTs
LS STwMeordHnGL ULweTUGLHADE.
Q& WM em & &G melr Uweoor S Hm &
eufl&mL L6y, ST HOSTLIY
eellweneser aFWLDHemsHs Gamaflnd
sigIlLe|d eune)TIHuiuied  SiemwoLiy
LWeTUGEDE. &hs eudlsmily Semioli,
ellonenfld@, eflomeotio @MILNILL  elomeor
HlemeowSSOBHE eTeu6N6Te) SHTT SHEH 6D
o emeng eTe0TD [Hlemeoulements SneoTNS
&HEOUIHHI_(bS HlemTuied SML(bD. (WPHEMmSUI
sneomi&efled ellomerrisefled euflSSL S
FMISHMSS SHOUHHL QB SHeoflbul,
SMNISHEBID FLOI5H60 EHSHEM6M EUEDITLIL S 60T
epeOLD & 6001 H F\L_ (b, &l I 601 & &) 60T
flemeenw Sl 2 geleorny. sHGUNE
85 sreflliwigd eupsniiquier epeob
S0UHEL(H elonens  Gelearmed
SHemguied sMLLLLGEDS.

5125 &600T&MevoflLiL SiemLoLiLy

(Mornitoring)
1970 — &eafled WaeoTwenpwnsg CasHEHMh
€] UL&SMISemeTs 61 & IT600T (b
2 _HeunssUULLS FHewrder,  LOleT—

Buwndlrelwe HHlewoasEprdH&GL LHeonsL
LWIeoTUMbLSSLILLL & 8&60T eureln&L I
elloneTraiserfledr  QFWEOLM(bHemeT SiMlwl
2 seyb lUem &melser BasluLo,
Bss auemsd SHHENsEHD, &evofleofls
HemoHEpHD  LWeTUMLIQN@&  6UHS60T.
Beaumemmns 61&5MevoTL. Shd 6lq eUemLOLININ G
'@ esoTeuoTl. 6o 6ot 6Ll1q alsmm' (Glass
Cockpit) ereor SiemP&H&LILGEAMS.  eXomeot
oLy siempuiled mTHMISSD GuooulL
FlengGwimpsd &n.lq W SL(bLUTL(b&H
SHENSHET SeMOSSHLILL LG (HLLSHEOT ELHEOLD
eflomeoTll LUM&ISTILYD, eXlomeor @uisS& LD
ererfl®M&MS.
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1985 — & 'Gulf stream IV’
eTedTn [FimIeuedTlD  Sevotevormly  eXILomeoT
QLY  Siemmsemerl  UTueliubSHw gl
&eoorevormlq. eXlomeor L iquiledr Siemmuileot
6THEGHS SHL(bLLM(bSHemET SHMeoflSHSHIONS
LIHDIEUH? 6THOASHS HL(LILIT(HSEme
eXlreoflulledr SLGLUUTLIGeD 6Xl(heud ereor
Situnesfliug Vsl euflw seuneons bs
FimieuetTHHM & SemwbSHgl. S LTS euns,
&lLo I 6ot & & 60T Q& WM (HS6m 6T G
eaMLIFAns eflonefldd SMwE &
sneoflullwrg uevoflullement wLGbWL Gm
C\&HITE00TL &)

"g,rre‘oﬂu_lrizlaﬁl ) eflormeot Q&gmj,gu\

et 7 wemmuilemeor  6OMTEOTEN  6VEILITI]
eredrm Guonilepd (P&Heond 2 _eosLl
Gumifledr Gungy &evor(bLilg.SSMIT.

512.6 efllonersd &L bUUTL(H — SiemLoLiL
(Aircraft flight control Sytem)
(W60 (WHe0led g Smevflufwirhie elomeor
s wemm Guny  ellmermiserfled
LWedTU(b SSLILLL &). 8dled oHH
Gurmg efwnefl erFlfluleor Qevdema
16 5H6MET0T  SIEVEDH| (SH6U0TIQ60T CLOBOLDMS
UL LGS BTEGOEDE  ggeuns,
eflonenrsdleor &L (bLiumemL Smeofluflwirhidd
siemwlidled emeusHd b, 25,000 3ig
o wrsdHellmha WessH  Heedlwwns
eFWweLLL 2_gellwig). LLprasneortserfle) &g
uwetofleer CUTEGeuTSHGE 6XomeoT ki gerfled
HeDL(WemDLILGbSSLILLL &|. 8 sevTmed
efloneor @l &afleor  SHemerlifleormed
gOUGBL HEOUMISET GHDDSSLILILL FHIL 60T
elusgiseEpd seflissiulLg.  Cuaib
8 s eflLomeoTLD ymliupeu e,
SeoruilnhiGeuslain auw 2 g6 Lflbss.

Wwaedled @hsdH - sreflullwinkid
efllonest QFVIHS (Pemmuiled Hlems, 2 wigbd
SFUNEDDS SHL(bLILBSHID HeWLOLIEWLIS
O&HMeTUTLHNS QEHSE. Spevrned edlomeor
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Geuss &L (bLIUMGb WHMID SHTE05EDIElem6D,
SLOUUGSEID SewwL O&STeuLSTS
Sevemen. eanssmiLiseflan Q65
Gumed greoflwmdl EFVSHHD (PeOD
Weotupmiiu_Leor.  @dled (WwHedled LOleoT—
Sunpdoeiwe  (pemMm  UWETUTLIG6D
Bmhagl. USHwsns seoorplilgssliulL nhs
leoTeoTaon) (Wewm  eXlometll  LilievorSgleot
LUTSISTLIENL LI6D L@ A &HSSHE.

512.7 Gnge sedisHzHed — SiemloLiy
(Collision — avoidance system)
efloreor GunsGeurHdHled (Wl HMID
ewrflw eflioneotid) Guné@eun &8 eT&sifl&Hens
womIb Gurged sellfiy emwiiy (Traffic
Alert and collision Avoidance system)
LWedTLU(bSSILGbLADS. & SihHed aumHD
efloneoTiisemer RF Siemen&er cpeoonss
seoorLBbgl, Cursemesd selisdHns.
Al elwreoraider  (er.&M  — uUuInHA
eflloneoTiigeT) MM eSIoMETMRIGET Si([HElEd
6U(HEUEDS 2_6T0TIHG)I, SHHE0T CLPEOLD SHIhISET
unemdemwl & ereflemwowing IO
Q&MeTaT 2 _FHeYD ereflemowineot eTF&IflHems
SIMWOLIEMLE  61&IT600T(HETENT & fmlw
eflonetrisefled, aurfli efliomeorrisGearm
QBMLIY ahUbHH&H 6\smeTEnhD eusd mnsd
er&Fflbema Semoliiled edemen.

efloneuTri 6T Loenen&erfleor g Gomd)
eusGISHG6TENTEUmSS SHbHGD CHréHdled
SHeWI SHeWIOLIL| LOMHMILD 6TEF1H6mS SiemLOLILY
(Ground Proximity warning system — GPWS)
2 _eunssUulLg. 8dlev GuLmrmerg),
(RADAR) @é6usuemioliy Q&WeOLL (P&l
urisTHNIHNE. eueusnioli eflomeorid
UDSGSL 2 WTSSHOlBHE SH(Q6TeT LoemeD
LOHMID LDEMED (PHbEHemen AMIHF QsmaTern
2 _56YfDEl. S60TTed, @FH60T CLPEOLD LIM&ESLD
elonenisdHlenr 2 WTHFHNHG emevorinsd
(LPEOTEDTITED _6IT6IT LD6MED (LP&H(bSH6EM6NT SimlLL
Buweeievemen. eTeoT@eu, GeleuemIoLIL
Qe  FOHM  WIOBWeDLSSLILL (b
6XlLo M 60T LD & 60T (L 607 60fl (I & & LD
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wemelUGHsemer  OFHTeme0eedHHEH
SMH &l O&METEDHL eUem&HUTe Bhs SiemLoLiL]
2 _HeunssLILLbeTeNE. S5D& " DEnE&HET
eréaflbens Semwliy (Terrain Awarness
warnig system — TAWS) eredrm| eLwLI.

512.8 efloner udleysd &apeilser
(Flight Recorders)

efloneoTriigeT Up&@L Gurg eXloneufls@Ld,
SIS SLGbUUTLG HemeowsHHm @G0
B G HLEGD 2 6WIWIMLEDS6T LDHMILD
eflonerrHH 60T  OASTPHOMHILL  SHSHEUCDSHET
Fwemer gneoflwmdl LFleyssedulleor
ceold QSMLTFAWNGS udleundld 6\HmevoTGL
Losed. 8hs udes sHEISSSSTET
S@UYL 6ULly eredTm 6Lwi. eflomeorid
eusgIsEGeTemGLD Curg, SIHEHID euemT
XoMeoTSHH 60T SNEWEVTHG E1FUIEDLIT(bSETHLD
@ded udanrdulmésn. @0 eullg
Suleorm@eort, HevorevotTTBeOM Si6LEDGI G16ULG
eflusHMed &nl ereuedls LUMHILLD eHLULTE).

efonensdle) o _erem " &Ll

s 7 QUL lg TETMEM P& & LIL(HLD
udleyd osapeluledr HMID eTedTEOT
eaflyon?.............. "Qbﬂ'@fb&'r"

512.9 eunesflemed siemioLi (Weather
Systems)

eureflemen GrLmy (Weather Radar)
Uweoofl&eT  eXlomeuTd  (PHEL Siem DT HG)
6Xl Lo T 60T Il & 61l gy LD 6u M 60fl 60 60
siemwlly ereoTug  CoLni 2 gelluLeor
SIMOSHSLILGBEMDE. (GoLrmy  spievfle
708 euemd& LW6TLIGLSSLILGEDE) ey
@b Il & 6rfl 6D ST S Sl 6D ermLU(bLD
WeoteoTevHemen  ellomenfleder  GrhIgWN&Hd
sevorLPl Swieong. edoneord UD&GLD
umem & udl ey eer L5) 60T 60T 60 e MLbLD
HeoToneor BHd FnlLhidemel Dbhd
GoLny sevorLMiibs eoneslléEes Hseued
FHW. eflmefl efloneordems HlemadpLiu

SIDEL&S Fn L H6WS SH6XIIT H& LIMTHISTLILITS
asweLL @hs CoLmT 2 seydHms.
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&MDMmedler el ememeyder

8hs uMLlLGHuledr (p.eMed LTeTTeUT &6 SPSESTETNID OFWIEOLT(bSET GMSHE AMbHE)
G\ BTETEUTT SHEIT.

B gafl @emssbll 558 6uhi&6rT
B gefl @emp&HsIbLI Sig)sn 0MmIGET HMID LITH FnE0MRISH6T

B Senettr 31565H HHEUD GOBMLILSHSD, ofl Bewpsd HoH6U60 OBTLILSSD 2_6iTer
GeumILm(b&6T.

B aswnemnssGanafler AeueuGeum euem&&6T LoMHMID HeUHNEOT LILIEOTLIM(bE6IT.
B GuLny womib CaneormfledT SiqLILemLE Q1FWIEOLIM(HS6IT

B anayrid @uied womib Fleo HbheHs euenTeuiesr LiwieoTser.

SI(HEHOFTH CIIT(H6T

® &erfl emip &600T60MNY,. Si6DE0S) QB Qemip Gefleni SiGenenL il aufluled 6ThSS ®

G1FEDEILD.

&L 660TM)| Si6bE0F SiHN& COULL &afl Bemlp LTHISMLILL 60T Snlqul 6(H
Bemip

ueo [Flemeo Qemip eeTMIBGID GomHuLL Led aeflsener eaflLriiLggniqul Senlp

Gamemiumemsd hblemwis sHX euBL OFIHen&SEHTfleTr LTens

Elp emevoriiy esWhHenssGanefledmha UeAILTINNEG &56mEpsementl LTLL 2 Sy
SiemLOLIL.

yel flemeowid S5H6U6D QOSHMNLITEML Q60T SieDedd MFHMHS CLoHULL QFUINEMESHEHTEBL 60T
QBMLIY LUkbsSs Lellugiiier g Bneyb Lu&s.

Sl 2 6Bar EUTSHanIqll 6T FLOIGEERSHEMET CILIHHSLD &S| LBETT(hD
yelfleneowisSn@ eeueuGeum HSHTEEU6TITETDIL 60T SIEILILID LGS

esa5a Saueuesd LIl — anll — uGH — emeu (et Siloneflss FLllbemErSHEmeT ALMID
Gurg sneommaGeu FLOlEHEmERSHEN6T SIEDILILFDE.

@rlenLl unpSd B UPHHHEUD OSTLITL| 6T60T EILITIHET.

Boed Semevoriiy yeliugin9edl g OswnenssECanaflnE &Li&emersementl LUl 2 S|
SiemLDLIL.
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. uesGMIUL o

eleoTn & &6

uGd — o

giflwner elewLemwd CHIHOSbSH S
TGS (1 w&lLewevor)

1. g6fl @ewp&sIbLI H&616D HILLIDTETS)

3l LiuemLuled

QIFWIEDLIHE6OTD &)

3. O6THMHSHS SITE00TL 6D
3. 2 6 NrdHluedliiy

8. etT HMHS elems

FF. LUT6OLT SIT600TL 6D KQBZAS

. ugd GOWNLe ehewm  (Wwenmuied

LI W 60T LI (LD &0 191ul) 6ot el LD

3.5 um & 10pm

o). 1 pm & 20 pm

8. 30 um & 40 um

FF. 2 um & 5 pm

LI 60 (1P 60> M ul 607

6Nl L Lom6oT &)
3. 625 um / 125 pm
o). 725 pm / 125 um
&. 325 um / 125 um
Fr. 42.5 pm / 125 pm

. LlebTeu(meu6uTeUD M6 678 Sifls LI emL

SIBHEVLD 61& M6t QemLpd SLNILMEGLD?
3. ghewm Hleneo GSBuio
. U Hlewed LIgd SBUSh

8. ueiflemed HI auflemFLILIHSHSILILL
&Mulo
rF. GLoM&60oTL. 6T FIL6D606D

. FWDHem&HHCHmer QFWeLL &
G5 em 6 Wi 60T & & m eor
2D EOIEOITHIH S
ILMIS T &l.
1. gyflwi
2. gerfl
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10.

11.

8. aeuliL
rF. GLon&6ToTL 6T &IeLOI6L6m 6D

FWMHem&s5CoHmarfled LIWLeTLI(bD giflwl
&erfl 1516078 60 EOTEHET
SHEOILOTRISETTED 2 (HeUTSHSLILLL &)

31. fleblsametr . agIomesflwb
8. agY FF.S1eILOl6oflid

(P & 60T (1P & 601 6D 8 Slwimelled
®_(HeUNdsLIULL  QFWnHen&sHEHmelr

3l evLLhlé — 1 . Ldle
®. PSLV -1 FF. QHTWILILLT
e Lflé — 2-60 LW6EDOID 61&60TM

eleoraldleor QLT

3. ele@mm
8. eudl

). EDEOSHSIT

. Geoaim

o _coorielBeT FH&H6U6D
QMBI LSSD LIWI6OTLI(hEOTD &)
1. 2 _uifl — eFwmHena&HBameTaerT

o). eunevflemed OFWMHem&HEGHTET

8. Bpievor eFWhHemesHBameT

. 6% &e600r&mevoflLiL 2 nHmIGHTsELD
QFWM 6m &H&HBHMelT

QSMLITY
6T 60T 6)] LD

[HI600T6TOT6M 60 S 58 6UED

SIWPSHHLILIbSOTM &)

3. FWMeNSHEBHMET HH6UED CSHTLITL
. el emps HH6UD OSTLITL

8. OFTemEOHMT S SHHEUED OSTLITL| (LM
. eXlevoreeuaflsH5H&6u6d OSTLITL

[HI60OTE00TEMED S| TE16U6TOT  6TEDEM 6D

1. 1 GHz (waed 30 GHz

8. 100 kHz (pged 30 MHz
&. 550 kHz (pasedb 1650 kHz
/. 300 MHz (pg&eb 300 GHz

umLD 05 5616 OB OSMHEOHIL LIkiS6T 161

®

1/17/2020 3:20:40 PM ‘ ‘



12.

13.

14.

15.

[ 600T 600T 61> 60 & Homulserns

Q1FWIEOLI(bEUS)

3. OUHSHE

). QFWDHENSHSHBSHIT6T

8. eunevTemed SUMMRIE

. G&meormiy

GoLny eredTUEH QB

Bm& e OL Hem & &5 evoTL MWl

©_SH6D SiemLoLILMGLD.

31, SLIL6D ). ewnner

8. siemen F. ©_@eom&id

Gameormy

55 &l6UHemSL Lwleoru & S

Brileor  uquied &6l SiemedBEMET

SIEINNFEFWIOLIHE T ).

3. OlEOTHMHSLD

3. leor GBM&HE

8. erdlagmed

FF. LIT6OLT LOl60T &T600TL 6D

fleo BbHs euemmedl  eredTLE)
&600T(bLI19 & &

EUEDTLILIONS 6UEMTIIS Sanlqll 66
SHENIM&GLD.

. auMenflemed SIM&H6m&HemiL

&h. LLBIDLD gDLIbHEUEDS

8. sreormdl eT&FFIflH6mHEmLI

. uwmnend euemd L. Hems

UGS — 2
Spssneb eflaméseEnsd oo
auflsefled eflemLweflésa.

1.
2.

3 L1665 SHelT
aerfl @emLp TEOTDTED 6T60TEDT?
aefl @empsafledd 2 _eTem 2_mILiL| &6
Wwimemex?

eflemL&6T

1. & 2. 3 3. 3 4.8
6. o 7. 8. o 9. 8
G 12. & 13. & 4.
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eperfl Qemlp &l
UifléalinbaeTmg)?

eTeNeUT M)

4. QGULMI eTedTMM6d 6T60T60T?
5. GoLmfledr 6uem&HEEm6N 6T(LREIS.
6. yeld seoorsmevtflly OFWMDHeNSHEH

Ganarfledr LWIGOTUN(H&SEMET 6T(LD&IS.
geotndl er&8fldema (emm UDM &MLy
6UEMIT 5.

8. @MY euemns: HledH(bdHs euemTeN.

9. @mluy

10.
ues - 8

Spsanenib eflembsEhsd Qb LS
siemafled aflemL werfls s

QUM &H: 61 60fl 60 6D
QFWM6em HEHBHITE.

FWMemsHBamerfleor Geuemed 6T60T60T?

(5 wdlaueoor)
e el Qs s
QFWILLIGLEMDSI?
a6l @emp&sIIUN6T Si6D)I8n E0MhISET
LHNID KT S Fn E0MhISET WITEmeU?

erLiLLg

3. GoLmifledr LWeOTSH6T Wimemeu?
4. [Hl6TOTEUOTEMED E\FWINEM&HSE&HM6T LD
eleurfl.
5. @ameormifleor LI LLI 60T LITT (b & 60 61T Ll
UL 19 wiedl(b.
uGd — rr

Spsanenib eflemnése@rse SmuUss
siemelled eiifleuneor elemLwiefl&s&seyL.

10 Lo FIL161L1600T SH6iT
sUEILSOSMLIL (PedD&HGSLD, 6erf
Beo&sblls OsTLIY (WemMEELD
2 etemr Geumumpser upm eXleurfl.
aefl @emips SHOLNUNEOT LIWISTUN(HEET
unn) ellend@a.

GoLnifler sLLLULSemS 6UeDTHE
elend G .

gGoenild @mHFH FWDHDSHSHCHTET
umm eXleurfl.

5. 8

10. &
15. o
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