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I.

I1.

BBenenue

1.  CucreMbl CIYTHHKOBOW CBS3M B NOCIEIHHE TOIBI MEPEKUBAIOT PAJUKAILHBIC
W3MEHEHHS, COBepIIas Iepexoi OT TEXHOJOTHi, B KOTOPHIX IOMHHHPYIOT
NIPaBUTENBCTBA W T'EOCTAllMOHAPHBIC CITYTHHKH, K TEXHOJOTHIM, BKJIIOYAIOIIUM
CIIyTHUKOBBIC CHCTEMBl HHU3KOH M CpeAHeHd OKOJIO3eMHBIX OpOHT, oIepaTopaMu
KOTOPBIX SIBJIAIOTCS ITyOJWYHBIE KOPIIOPAaUU. B 3THX HOBBIX CHCTEMax HCHONB3YIOTCS
MHOXXECTBEHHBIC aHTEHHBIC JIydd, (OPMHUPYIOIIHE Ha IMOBEPXHOCTH 3€MIIM CBOETO
poma '"cotTel", aHaIOTHYHBIE TEM, KOTOpPHIE HCHONB3YIOTCS B HA3eMHBIX CHCTEMax
COTOBOH CBSI3M, U CIIOCOOHBIE HECTH PA3IMYHBIC THUIIBI CUTHAJIOB: OT TOJIOCOBOH CBSI3U
1o cooOmieHnii B cetn IHTEpHET.

2. CHOyTHHKH CBS3M TPEACTABIAIOT cCOOOW HH YTO HMHOE, KaK paIuopescitHbIe
craHiuu B KocMoce. OHM 1o OONBIIOMY CUETYy CIIy’KaT TOH JK€ LW, YTO M MadThl
MUKpPOBOJHOBOW CBSI3W, paclolaraéMble BIOIb MIOCCEHHBIX 1opor. CIyTHHKH
MIOJTy4ar0T IMepeiaBaeMble ¢ 3eMIIM PaJMOCUTHAIIBI, YCHJIMBAIOT U PETPAHCIUPYIOT UX
Ha 3emimio. [loCKOMBKY CIIyTHHKM HaxXOASTCSI Ha OONBIION BBICOTE, OHH MOTYT
"BUACTH" 3HAUUTENBHYIO YacTh 3eMid. VIMEHHO B 3TOM 3aKIIOYaeTCsl UX TIIaBHOE
KOMMYHHUKAIlMOHHOE MPEUMYIIECTBO: CIIOCOOHOCTh MOKPHIBATh OOJIBIINE PACCTOSHHS
Ha 36MHOM MOBEPXHOCTH.

3. CHoyTHUKOBBIE KOMMYHHKAI[MOHHBIE CHCTEMBI COCTOST W3 psAJa CETMEHTOB,
BKJIFOUAIONINX KOCMUYECKHHA CETMEHT, CETMEHT Ha36MHOTO KOHTPOJISI U 000pyIOBaHUE
Ha3eMHOH HHPpacTpyKTypsl. KocMudeckuii CEerMEHT COCTOUT M3 CIIyTHHKOB, KOTOPHIE
BBIIIONHSIOT pPOJIb KOMMYHUKAaIIMOHHBIX Y3JIOB B KOCMHYECKOM IIPOCTPAHCTBE,
HaIpaBiIAOMNX KOMMYHHUKAI[MOHHBIN CHTHAJ M3 TEPMHHAJa Ha 3€MJE€ B APYTYIO
KOHEYHYIO HJIM ITPOMEXYTOUHYIO TOUKY Ha 36MHOH MOBepXHOCTH. CETMEHT Ha3eMHOTO
KOHTPOJII OTBEYACT 3a MOHHTOPHHI PAOOTOCIIOCOOHOCTH M COCTOSHHE KaXI0TO
CIyTHWKAa, a TaKkKe 3a YyIACpKaHWE CIIYTHUKOB B COOTBETCTBYIOIIMX TOUYKAX
KOCMHYECKOTO IpocTpaHcTBa. MH(ppacTpykTypHOE 000pymnOBaHHE KOHTPOJIUPYET
CEeTEeBOM acCIeKT BCell KOMMYHHKAIIMOHHOW CHCTEMBI, OOecCIedmBas CIICKCHHE 3a
MIPOAODKUTEILHOCTBIO CEaHCa CBSI3M B IENAX BBICTABICHUS CUYETa IMOTpPEOHTENIO, a
TaK)Xe BOIPOC BBIAEICHNS KAHAJIOB CBSI3M PA3IMYHBIM ITOJIH30BATEIISIM.

Oo6cyxnenue B Pado4eii rpynme no cCnyTHUKOBOM CBA3HM

4.  VYmpaneHue mo BOINPOCaM KOCMHUYECKOTO MPOCTPAHCTBA B COTPYIHHUUYECTBE C
EBpornelickuM KOCMHUYECKHUM areHTCTBOM 3—7 ceHTs0pst 2001 roga opraHu3oBajio BO
®packatu, Utanus, coernanue skcneproB Opranuzanuu OObeanHeHHBIX Haruii mo
PETHOHATBHBIM YYCOHBIM IICHTPAM KOCMHUYCCKOW HAyKH M TCXHUKHU: MOJIOKCHUE JCIT U
nanpHeitee pazsurre. OMHON M3 TIaBHBIX 3a7jad COBEMIAHUSI OBUIO PACCMOTPEHHE U
MOJICpHH3aIMS YY4eOHOUW MpPOrpaMMbl PErHOHATBHBIX IIEHTPOB B YETHIPEX 0O0JIACTSX:
JUCTAHIIMOHHOE 30HJIUPOBAaHUE; CIYTHUKOBAs METEOPOJIOTHS; CIYTHUKOBAS CBSI3b U
KOCMHUYEeCKas HayKa.

5. B Hacrosmem nokjaae oTpa)keHa TUCKyCCHsl, cocTosBIlasics B Paboueit rpynme
10 CIyTHUKOBOH cBsi3u. Pabouas rpynma nonyumna ydeOHYIO NporpamMmy KypcoB,
KOTOPBIE COCTOSJIUCH B YYeOHOM IIEHTpE KOCMUYECKOW HAyKd M TEXHHUKH JUIS
A3HMaTCKO—-THXOOKEaHCKOro pernoHa (mpuioxenue [), m paspaborana npumMepHbIi



IepedyeHb TeM, KOTOpbIe CIIeAyeT BKIIOYHUTH B yUeOHYIO MporpaMMy IO BOIPOCaM
CIIyTHUKOBOM CBSI3U.

6. Ipynma BeIpa3ujia MHEHHE O TOM, UYTO KOHKPETHBIE IapaMeTphl
COOTBETCTBYIOIIUMX TEM U UX OXBAT JOJDKEH OINPENENATh KKIbIA U3 PErMOHAIBHBIX
LICHTPOB CaMOCTOSATENBHO. 3a CYEeT pealHn3aluy CIEIHaIU3UPOBAHHBIX IPOrpaMM B
obmacti 00pa30BaHMUS M HAYYHBIX MCCIECIOBAaHUN KaXABIH PErHOHAIBHBIA ILEHTP
JIOJIKEH OKa3bIBaTh Y4acCTBYIOIIMM B €ro padoTe rocyapcTBaM—4ieHaM MOAJCPKKY B
npuoOpeTeHnn Oosiee CYIIECTBEHHOro MOTeHIuana B cdepe cozmaHus M Nepenadu
3HAHUHM O CIlyTHHUKOBOH CBs3U. Bce 3TO OMKHO OCYIIECTBIISATHCS C LEJIbI0 YCUJICHUS
COOCTBEHHOT0 HAIIMOHAJIBHOIO M PErHOHAJIBHOIO MOTEHIMajla B IJIaHe NMPUMEHEHHS
(YHKIMOHHMPYIOIIMX HA CIYTHHUKOBOM OCHOBE TEXHOJOTHUW CBSI3M JUIsl  Liedieit
YCTOMYMBOI'O Pa3BUTHS.

PaccmorpeHue cymecTByrouei yueOHOH nNporpaMmmsl

7. Pabouas rpymma paccMoTpena ydeOHyIO MporpaMmy, KOTOpas MCIOJIb30Bajach
I TIEPBBIX, BTOPBIX M TPETHUX AaCIHPAHTCKUX KYypPCOB IO CITyTHHKOBOH CBSI3H,
COCTOSIBIIUXCSI B YUeOHOM IEHTpPE KOCMHUYECKONH HAayKd W TEXHUKH I A3MATCKO—
THXOOKEAaHCKOTO pErHoHa COOTBeTCTBEHHO | ssHBaps 1997 roma — 30 ceHTAOpS
1998 roma, 1 mromst 1999 roma — 31 mapra 2000roma m 1 aBrycrta 2001 roma —
30 ampenst 2002 roga. IIpogomxuTenbHOCTS pabOTH KypcoB cocTaBmia 39 Henemns, U3
KOTOpBIX 35 Henmenmb ObUTM pabOYMMHU, B TOM YHCIE AECATh HENENb — MOATOTOBKA
SKCIIEPUMEHTATIBFHOTO MPOEKTa M YETHIPEe HEACNH — IMOCCIICHUE Pa3IMIHBIX 00BEKTOB
CITYTHUKOBOH CBs3U. [locie okoHUaHHS Kypca YYaCTHUKH B TEUEHHWE OIHOTO Tomaa
OCYIICCTBISIIN YKCIIEPUMEHTAIIbHBIC TIPOSKTHl B CBOUX CTPaHaX.

8. B Tabmume 1 mpeacTaBiIeHB MOIYIH TPEX KYPCOB.

Tabnuma 1
Moaysu yuyeOHOI MporpaMMbl 0 CIyTHUKOBOM CBSI3H

Mooyne Temoi IIpooonscumenvrocms, Hedensb
0  BBogHbIif Kypc 1
1 Cucremsl cBsizu U 00paboTKa IU(POBOrO CUTHAIIA 5
2 CucreMbl CIIyTHUKOBOH CBSA3H 6
3 Texuuueckoe OCHAIEHHE HA3EMHBIX CTAHI[UI 3
4  BemaHue ¢ UCTOIH30BAaHUEM CITyTHUKOB CBSI3H 3
5  Buasl npuMeHeHUS M TEHIEHIINN B 00J1aCTH CITyTHUKOBOH CBSI3H 3
6  OnepanHMoOHHBIE CHCTEMBI CITyTHUKOBOH CBSI3H 1
7  CereBoe IUTaHUPOBAHUE, YIIPABICHUE U BOIIPOCHI 3KCILTyaTalllN
CHCTEM CIIyTHHKOBOM CBSI3U 1
8  CroyTHHKOBas CBS3b B IEJIIX Pa3BUTHSA, 00pa30BaHUsI U
MOJTOTOBKH KaJpOB 2
9  DKcnepUMEHTAIbHBIE TPOEKTHI 10
OO0masi NpoAo/ZKHTEJILHOCTh 35
9.  Kypchl mpoBOAMINCH MATh IHEH B HENENIO MO BOCEMb 45-MUHYTHBIX 3aHSATHI B

neHb. B Tabnuiie 2 mokasaHa pa30MBKa IO MOIY/ISIM M BHIaM IOJITOTOBKH.
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Tabmuma 2
Pa30uBKa yueOHOI mMporpaMMbl 10 MOXYJISIM U BHAAM MOATOTOBKH

Mooyns

Buo noocomosexu 0 1 2 3 4 5 6 7 8
Jlexuu 40 138 120 46 42 62 30 20 32
[IpakTudeckne 3aHIATHI 54 48 28 48 28 20
O3HAKOMUTEIBHBIE ITOCEMIEHUS 24 24 12 16 24
Bubnuoreunsie 3aHATHS 24 12 8 4 10 20 4
KitaccHbie UCTIBITAHUS W 9K3aMEHBI 8 24 10 10 10

HUtoro 40 200 240 120 120 120 40 40 80

Ilpumeuanue: Yucna 03HaYAIOT KOJTHYECTBO 45-MUHYTHBIX 3aHSATHM.

IlepecmoTpenHast yueOHasi nporpaMmma Kypca cIiyTHHKOBO# CBSI3H

Heaun
10. KoHKpeTHBIMU 3aJjauaMy Kypca SBJISIIOTCS CIEIYIONINE:

a) pa3BUTHE HAaBBIKOB YHHUBEPCUTETCKHX IMpErojaBareyieii, uccienoBareiei,
npo¢eCCHOHAIBHBIX PAOOTHHKOB B cdhepe TEeACKOMMYHHKAILUKA, MPaBUTEILCTBEHHOTO
IepcoHaja U IPYrux COTPYIHHUKOB B 00JIACTH CITyTHHKOBOM CBSI3U M €€ IPUMCHCHHS B
paauoBEIIaHuM, TCJICKOMMYHUKaIUAX, 3APpaBOOXpPaHCHHUH, 06p33013aH1/m,
MPEOIOJICHUH TOCIICACTBUI CTUXUHHBIX OCACTBUN U T.1I.;

b) okasaHuWe COAEHCTBHS B IIOATOTOBKE IIPOCKTOB B 00JacTH CBSA3H,
OCHOBaHHOﬁ Ha MHUCIIOJB30BAaHUHN Cl'IyTHI/IKOB, BI)Ipa6OTKe INOJIUTUKHU U CO3daHUU
KOMMyHI/IKaLH/IOHHBIX CHUCTCM,

C) Pa3BUTHUEC DKCIIEPTU3BI IO BOIIpOCAM NPUMCECHEHHUA OINIEPATUBHBIX CUCTEM U
HCIIOJIb30BaHUA ﬂOCTH)I(eHHﬁ TCXHOJIOTUHU CBs3U B HOBCCHHGBHOﬁ ACATCIIBHOCTH,

d) okazaHue copeWcTBHSI B pPa3BUTUH MEX— M BHYTPUPETHOHAIBHOTO
COTpYAHHMYECTBA B BONPOCAaX IMPUMEHEHHS W paciiupeHus cepbl HCHOIb30BaHUS
KOMMYHMKAIIUOHHON TEXHOJIOTUY;

€) TOBBIINIEHWE M PACIIMPEHHE OCBEJAOMIICHHOCTH OOIIECTBEHHOCTH O
MPEeNMYIIECTBaX NPUMEHEHUS CHYTHUKOBBIX KOMMYHHKAITMOHHBIX TEXHOJIOTHH C
TOYKH 3PCHHUS YITYUIICHUS KauyecTBa )KU3HU.

CtpykTypa y4eOHOIi MporpaMmbl

11. Css3p Ha CIyTHUKOBOI OCHOBE sBisieTcsi HanOosee 3PPEKTUBHBIM CPEICTBOM
3asBUTh O cebe MUPY M MPHUOIM3UTH JIPYTr K JIPYry TOCYAapcTBa B TaK Ha3bIBaeMOi
"mMupoBoii aepeBne". Mcxoass u3 3TOro, oOyueHHe Ha Kypcax JODKHO BOOPYKHTH
YYaCTHHKOB U3 PAa3BUBAIOIIMUXCS CTPaH HAaBBIKAMU OIICHKH CaMOT0 IIOJHOTO
MOTEHIIaJla JAHHON TEXHOJIOTHH.

12. Kypc cocTOWT W3 OAMHHAAIATH MOAyJed (BKJIIO4ash MOIYJIb BBOJHOTO Kypca),
KaKIbIH M3 KOTOPBIX OXBAThIBACT KOHKPETHBIC C(Pephl CIyTHHKOBOW CBS3U (TCOPHIO,
TEXHOJIOTHUIO M BUJBI TpuMeHeHus ). [[pomomKuTenbHOCTh Kypca COCTaBISTh JIEBSIThH
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MECSIICB: 35 Helelb 3aHATHH M YCThIPE HEACIU MOCEHICHUN O0OBEKTOB CIIyTHHKOBOM
CBSI3M, TOCTIE YEero B TEUCHHE Troja MPOBOMATCA PabOThl HaA SKCIEPHUMEHTAIHHBIM
MPOEKTOM B CTpaHE y4yacTHHKA. TeMbl, OXBaTblBa€Mble MOAYJISAMHU, U MPOAOJKUTH
3aHATHUN yKa3aHbI B Tabnuie 3.

Tabnuna 3
KypcoBbie moay.u

Mooyne Ne Temwl IIpodonxcumenvrocms, Hedelb
0 BBoanslii kypc 1
1 Cucremsl cBsi3u 1 00paboTKa UPPOBOro cUrHaza 5
2 CucTteMbl CITyTHUKOBOHU CBSI3U 5
3 TexHuueckoe ocHaIeHUE HAa3EMHBIX CTAHIIUHA 3
4 Ilepenava, MyIbTHIUIEKCUPOBAHUE U MHOTOCTAIIHOHHBIA TOCTYII 2
5 Bemanne ¢ CTIOIB30BaHNEM CIIyTHHKOB CBSI3H 2
6 Bunpl nprMeHeHNs 1 TEHACHIUH B 00JIACTH CITyTHUKOBOH

CBSI3H
7 OmnepanioHHbBIE CUCTEMBI CITyTHUKOBOH CBSI3U

CeTeBoe MIaHUPOBAHNE, YIIPABICHUE W BOIIPOCHI AKCILTyaTallHH

CHCTEM CITyTHUKOBOH CBSI3U 1
9 CryTHUKOBasI CBSI3b B LIENSAX Pa3BUTHUs, 00Pa30BaAHU 1

MTOJITOTOBKH KaJpOB 2
10 DxcrnepuMEHTaJIbHBIE MPOSKTHI 10

O0masi NpoIo/LKUTEJIBbHOCTH 35

Jlexkunn 3anuMaroT 40 DpoOLIEHTOB BPEMEHHM, M NpakTHdyeckue 3aHsaTusa — 60 mpo-
IICHTOB.
ObopynoBanue U yCJ10BUA

13. MuHumanbpHble TOTPEOHOCTH B O0OPYIOBAaHMM M OOECIICUCHHHM YCIOBHH
SIBISIIOTCSI CIIEYIOIUMU:

MynbsTuMeuiiHbIE BBICOKOITPOU3BOIUTEIbHbBIE IEPCOHATIBHBIE KOMIIBIOTEPHI
IIporpammuoe obecrieueane MATIIAB

CrekTpanbHBII aHATU3ATOP

I'eneparop curnanon

CeTeBoll aHaIU3aToOP

H3zmepuTens MOLHOCTH

CYeTYuK 4acTOTHI

JIuneltHas cucTeMa MUKPOBOJHOBOM mepeaauu

OnTHYEeCKUM CTEH

[IpreMooTBETUHK WIIM CITyTHUKOBBI UMUTATOP

Hazemnast cTaHus ¢ rnepenamomyMy U MPUEMHBIMH QYHKIHMSIMH (Harmpumep, B
Ka4eCTBE MHHHMMAJIBHOI MOTPEOHOCTH, TEPMHHAJI C OYECHb MaJIOW amepTypoi
(VSAT))
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TecToBBII KOHTYPHBIH MpeoOpa3oBaTENIh

Komrmuiekt [yisi IpoBeAeHHs] UCIBITAHUN Ha ONPEIENICHUE YaCTOThI TOSBICHUS
omnbouyHbix 6utoB (HOB)

ITpuemuas tenesusnonHnas ctanmnus (I1TC)

4. IlepecmoTpeHHas yyeOHasi mporpaMmma

Monyne 0:  BBonHsIi Kypc

0.1. Beenenue k kypcy

0.2 BBonHbIE DaHHBIE O MEPONPHUATHIX M OCOOCHHOCTSX PErHOHAIBHOTO
I[EHTpa

0.3 KomMyHUKanImOHHBIE HaBbIKU (yctHBIE, NUCbMEHHBIE,

MPEeACTaBUTENbCKUE, TPYIIIOBast JTUCKYCCHS)

04 BBoaHble JaHHBIE O MECTHBIX YCJIOBHsIX (s3bIK, Teorpaduyeckas
MEePCIIeKTHRA, OOMIECTBEHHAS CUCTEMA H T.]11.)

Mopyns 1:  Cucrema cBsizu
1.1 [IpuHIKIBI CBSI3U U 00Pa30BaHUS CETH
1.1.1  Jlexuuu

O0630p TeIeKOMMYHHKAIUH

[IpuHIHIBl TEOPUH UHGOPMAITHH
[IpUHIKUITBI MOIYJISILIAN U KOJUPOBAHUS
MUKPOBOJIHOBAS TCOPHSI U METOIbI
OnTHyeckas CBs3b

[IpuHIKIIBI CO3MaHUS CETH U IPOTOKOJIBI

1.1.2  JlaGopaTopHble 3aHATHS

MMuTaimoHHple JKCIEPUMEHTBI U DKCIEPUMEHTBI C MaTepualbHOM
qacThio B cucteme MATLAB

1.2 O6paboTka 1UpPOBOTO CUTHATA
1.2.1  Jlexuuu

Cursanisl ¥ CHCTEMBI JUCKPETHOTO BPEMEHHU

Bri0opka cUrHAI0OB IOCTOSTHHOTO BPEMEHHU

Z—npeobpazoBaHue

JuckperHoe npeodpazoBanue Oypobe

Pacuer quckpertHsIx npeodpa3zoBanuii dypre

CTpyKTypa IUCKPETHBIX BPEMEHHBIX CHCTEM

MeTonbl KOHCTPYHUPOBaHUS (PHIBTPOB

[Ipumepsl noacucTeM Ha OCHOBE MPOLIECCOPOB HU(PPOBOro CUrHaIA
(ITIC) nms cryTHUKOBOM CBA3U
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1.2.2

Monyns 2:
2.1

2.2

Monyns 3:
3.1

3.2

Monyns 4:
4.1

JlaGoparopHbie pabOTHI/IPAKTHUECCKUEC 3aHATHS
3ausaTus Ha ocHoBe cucteMbel MATLAB
CHuCTEMBbI CIIyTHUKOBOM CBSI3H

Jlexnuu

BBeneHue B ClTyTHUKOBYIO CBSI3b

CrnyTHHUKOBBIE OPOUTHI

CryTHUKOBBIE KOH(pHUTypanuu

Hocurenu u 3amyck ciyTHUKOB

Kocmuueckast cpena

Hanexxnocth

CIy THUKOBBIE MaruCTpajibHbIC MOJICUCTEMBI

Amnmnaparypa cBsi3H (TpaHCHapEeHTHOCTh U OopToBast 00paboTKa)

CIyTHUKOBBIE KaHaJIbl CBSI3H

Jlnana3oHbl 4aCTOT CITyTHHUKOBOH CBSI3U

OnexrpoMaruutHas uareppepenuns (OMUN), anekrpoMarHuTHast
coBmecTuMocTb (OMC), pannouactorHas uatepdepenuus (PUN)

D¢ddexTh! pacnpocTpaHeHHs ISl CIIyTHUKOBBIX KaHAJIOB CBSI3U

SKCHepI/IMeHTBI U JEMOHCTpaAIUHN

PacueT nmapameTpoB CBsI3U, B TOM YHCJIE pEabHBIX MOZAEIEH
pacnpocTpaHeHHus

JleMOHCTpallMOHHOE 3aHATUE CO CILyTHUKOBBIM UMHUTAaTOPOM

HNmMutnpoBanne opOUTHI U 30HBI 00CITYKUBaHUS

Texuuueckoe OCHAIlEHHE HA3EMHBIX CTAHIIUHA
Jlexnuu

HasemHnast craHius CliyTHUKOBOH CBSI3H — 0030p

TexHoJIOrUs MOACUCTEM HAa3€MHOM CTaHIIUU

Bonpockl KOHCTpyHPOBaHUS U CTPOUTENBCTBA HA3EMHBIX CTAHLIMHI
CraHapThl Ha3€MHBIX CTAHIIHI

IIpoBepka Ha3eMHBIX CTAHIIUN

HanexxHocTh Ha3€MHBIX CTAaHLUAM

DKCIUTyaTanust ¥ peMOHT

3KCHepI/IMeHTBI n JEMOHCTpaluu

I/ICHOHBSOBaHI/Ie HpI/IeMOHepe}Ia}OH_U/IX CHyTHI/IKOBI)IX TepMI/IHaJ'IOB
(TX/RX)

[Tepenaua, MyTbTUIIIIEKCUPOBAHUE U MHOTOCTAHIIMOHHBIA TOCTYTI
Jlexuu

MeTozbl aHAIOTrOBO# 1 U(PPOBOI MOLYISIIUU
KomupoBanue ynpexnaronieii KOppeKIu onrrndok
MynbTUILIEKCUPOBaHHE/ AEeMYIIbTUILIEKCUPOBAHHE
Metoab! nuddy3HocTr crekrpa

MeTtoapl MHOIOCTAHIIMOHHOIO 10CTyIa
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4.2

Monyns 5:
5.1

5.2

Monyns 6:
6.1

JlaGoparopHbie SKCIIEPUMEHTBI

NmutupoBanue B cucreme MATLAB
DKCIEPUMEHTHI C MaTePHUAIBHON YaCThIO

Bermanne ¢ ncnonbp30BaHUEM CITyTHUKOB CBSI3U
Jlexnuu

CraHapThl aHAJIOTOBBIX U IIU(PPOBBIX PaJHMOBEUIATEIbHBIX CUCTEM
udpoBoe TeneBuacHme

CIyTHUKOBOE TEJICBH/ICHHE U CUCTEMBI JOCTyIa

Bemanue B pexxume Uatepuer—mnportokomna (MIT)

OraenbHbIE BUIBI IPUMEHEHUS, HAIpUMED,

CnytaukKoBbIi coop HOBOCTel (CCH) st panno u TeneBUaCHUS
Cosnanne paguoceTei

udpoBoe ayauoBeraHue

[lepenBukHas paguoBeNIaTeIbHAs YCTaHOBKA

TeneBU3NOHHAS CTYAMS U €€ IKCILTyaTalys

TeneBU3NOHHOE OCBEIICHUE CIIOPTUBHBIX MEPOIPUATHI
MHoroanpecHas nepenada

[IpoBeneHne CyTHUKOBBIX BUACOKOH(pEPEHIINH
MynpTUMEUIHOCTD (BUICONIPE3CHTAIINSA)

Bupaeonpesentanus no TpeGOBaHUIO

JlaGoparopHble 3KCIIEPUMEHTHI U IEMOHCTPALIHH

[IpakTHueckue 3KCIepUMEHTHI ¢ TeNeBU3MOHHBIMU U MII-Tepmunanamu
Buabsl npuMeHeHus U TEHACHIIUHM B 00JIACTH CITYyTHUKOBOW CBSI3U
Jlexuu

Yeiyru CliyTHUKOBOM CBSI3U

Br160p 13 BO3MOXHBIX BHIOB IPUMEHEHUS CITyTHUKOBOI CBS3H,
Halpumep:

CETU TEPMHUHAJIOB C OYEHb MaJION anepTypoi

cHCTEeMa IpreMa METEOPOIOTHYSCKUX JTaHHBIX

CHCTEMa PaCIPOCTPAHCHHUSI HOBOCTEH M METEOPOJOTHUECCKUX JAaHHBIX

crucTeMa coopa JaHHBIX

HNCIIOJIb30BAHUC CHyTHHKOBOﬁ CBS3U B HpeO}lOHeHHI/I HOCHG}ICTBI/Iﬁ
CTUXUMHEIX OEICTBHI

CHCTEMa IOUCKA M CITacCaHus

MEXTyHapOIHAs
peruoHaibHast

CHCTEMa PacIpOCTPAHCHUS IPELyIPEKICHUI
TeJleMeIUIIHA
cHcTeMa Mepeiayd BpeMEHU U 9acTOT

CotoBas CBsI3b U MIEPCOHAIIBHBIC YCIYTH CBA3U
Crparerudeckue CUCTEMBI CITyTHUKOBOM CBS3H
Cucrema CIyTHUKOBOI HaBUTallUH
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6.2

Monyns 7:
7.1

Monyns 8:

8.1

Monyns 9:

9.1

Cucrtema HTepHET Ha OCHOBE CIIyTHHKOB
MynsrumeauiiHas IUPOKOAMaNa30HHasl CIlyTHUKOBAsi CUCTEMA

JlaGoparopHbIe SKCIIEPUMEHTBI M IEMOHCTPAIIUH

OTtaenpHbIE SKCIEPUMEHTHI C MaTepHaIbHON YaCcThI0 HA OCHOBE
MUMEIOLIUXCSl YCTAHOBOK U 000PYJOBaHKS KOHEYHOTO MOJIb30BaTEs,
a TakXe IEMOHCTpalus paboThl CUCTEM

OHepaHI/IOHHLIe CUCTEMBI CITYTHHUKOB CBA3U
Jlexnuu
O0630p onepanOHHBIX CHCTEM CIIyTHUKOB CBS3U

ciyx0a pukcupoBaHHOU cryTHUKOBOM cBsizu (DCC)
cucTeMa noJBux)HON cnyTHUKOBOM cBs3u (CIICC)
paauoBeraTeNbHas cryTHHKOBas ciyxba (PCC)
MyJIBTUMEIMIHAS paaroBeniaTenbHas ciayxoa (MPC)

Br160p ciyTHUKOBOW CHCTEMBI ONIEPAaTHBHOM CBA3U

MexayHapoaHbIi cor03 3nekTpocBszn (MCD) u npyrue opraHusaniu
o cragAapTusanuu (MexayHapoHas opraHu3aius mo
cragaaptusanuu (MOC), A3uaTCKO—TUXOOKEAHCKHUU COI03
anexTpocBasu (ATCD), EBponeiickuif HHCTUTYT IO CTaHIapTHU3AINI
B obnactu snekrpocssa3u (ETCI))

MexnyHapOoJHble HOPMaTHUBHBIE ITOJIOKEHUS

CeTeBoe IIaHUPOBaHUe/yIpaBiIeHUe/BOIPOCHI IKCILTyaTalii CUCTEM
CIyTHUKOBOM CBSI3U

Jlexnuu

TexHu4yeckue acreKTbl CEeTEBOro MJIAaHUPOBAHUS

[InaHupoBaHME KOCMUYECKOTO CETMEHTA

[InanupoBaHMe Ha3€eMHOIO0 CErMEHTa

DyHKIIMOHUPOBAHUE U YIIPABIIEHUE CEThIO

VYrpasneHue onepauusiMu CIyTHUKA CBSI3U

KoopauHanust BHyTPUCHCTEMHOMN/MEKCUCTEMHOM HHTEP(PEPECHITUN
Kocmuueckoe mpaBo

DuHaHCOBBIE ACIIEKThI CTYTHUKOBOU CBA3U

CrnyTHHKOBasi CBSI3b B ILIENAX Pa3BUTHA, OOpPa3OBaHMS U IMOATOTOBKHU
KaJIpoB

Jlexuu

CHyTHI/IKOBaH CBA3b B LCJIAX pa3BUTUA, O6paSOBaHI/Iﬂ U IIOATrOTOBKHN
KaapoB — o0muii 0030p

PernoHanbHBIN OIBIT, CBSI3aHHBIN C

MaTepualbHON YacThIO
MPOrpaMMHBIM OOecIieueHneM
COIMAIBHBIMU HCCIICIOBAHUSIMH
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9.2
Monyns 10:

MectHoe Belanue (TeJeBUEHUE, PaIH0, KaOeIbHAs CETh)
IInaHupoBaHuEe CIYTHUKOBOM CBSA3U B LIEJSAX PA3BUTHSA
CryTHUKOBas TEXHOJIOTHS JJIs LieJIeil pa3BUTHsI, 00pa3oBaHuUs
M IOATOTOBKHU KaJIpOB
OHepaTI/IBHI)Ie, TEXHUYCCKUE U MTPaBOBBIC BOIIPOCHI B CBA3HU
C TPaHCIpaHWUYHBIMH KaHaJIaMW IJIsd ueneﬁ pas3sBUTHA
OMBIT MOJIB30BaTENEH B 00JIACTH MPOBEACHUS TeIeKOHDepeHIuit
JUIS LieTIel pa3BUTHS CEITbCKUX PaliOHOB
[IpeomoneHue NOCACACTBUI CTUXUHHBIX OCACTBUI

HeMOHCTpaHHI/I Ha mpuMeEpax UMCIOUIUXCA CUCTEM
SKCHepI/IMeHTaHBHBIe ITPOCKTHI
Br16op npoekra

MOTPEOHOCTH CTPaHbI—y4aCTHUKA
TeMa, IPEICTABISIONIAas HHTEPEC I yYaCTHUKA
paboTa 1o pa3padoTKe OMHOTOAUYHOTO MPOCKTa

Templ, npenyiaraeMmsbie JJ1st IPOEKTa

MOJICUCTEMBI HA3€MHOM CTaHIIUU

CHCTEMHBIN aHaIU3 JIsl CITyTHUKA CBSA3U

KOHCTPYHPOBAHUE KOCMUYECKOI0 armapara

KOHCTPYUPOBAHUE aHTEHHOTO cliesia

KOHCTPYHPOBAHHE CUCTEM CBS3U

CeTeBOE TUIAaHUPOBAaHUE U pa3pabOTKa COOTBETCTBYIOIIETO
MPOrPaMMHOTO 00CCIICUCHUS

BUJIbI TPUMEHEHUSI TEJICBUACHUS U PAIUO ISl CBSI3H
B IEJISIX PA3BUTHS

SKOHOMHYECKHUE aCTIEKThl CITyTHUKOBOU CBSI3U

BBIOOP HAITMOHAJIBHOW CHCTEMBI

HUCCIICIOBAHUE TTOJTUTUKHU
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Annex |

Curriculum for the first three courses

Table
Curriculum of the course in satellite communications

Module/
submodule  Topic

Number of
45-minute
sessions

0 Orientation course (1 week)

0.1 Introduction to the regional centre

0.2 Introduction to activities of the local host institution

0.3 Communication skills (oral, written, presentation, group discussion etc.)
0.4 Introduction to the host country

Geographic perspectives of the host country
Social systems and customs
Festivals of the host country

0.5 Local language—common phrases in the local language
Total

1 Communication systems and digital signal processing

1.1 Classroom lectures—communication systems (3 weeks)

Telecommunications overview
Distribution, traffic, signalling, switching
Analog and digital communications systems
Long-distance communications
Fibre optics technology and applications
Data networking
Signalling and modulation
Local area network (LAN)
Wiring plans

Data services in public networks

Introduction to transmission control protocol/Internet protocol

(TCP/IP)
Internet
Asychronous transfer mode (ATM)
Personal communication services
Integrated services digital network (ISDN)
Packet switching fundamentals
Broadband—an overview
Protocols
Microwave theory and techniques
Transmission line parameters (Z, Y, ABCD, S)
Waveguide and coaxial components
Applications of microwave technology

24

40
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Topic

Number of
45-minute
sessions

Introduction to computers

Computer architecture
Complex instruction set computer (CISC)
Reduced instruction set computer (RISC)
Parallel processor
Input/output (I/0) devices
1/0 programming
1/0O controlling
Interrupt
Direct memory access (DMA)
Operating systems
Standard operating systems
Disc operating system (DOS)
UNIX and Linux
Windows 95 NT

Communication theory and mathematical tools

Probability theory and basic statistics
Information theory

Spherical geometry

Linear algebra

MATLAB mathematical tools
Subtotal

Laboratory sessions

Computer

MATLAB

Microwave measurements
Analog and digital modems
Fibre optics

Subtotal

Classroom lectures—digital signal processing (2 weeks)

Discrete time signals and systems
Discrete time signals: sequences
Discrete time systems
Linear time-in variant systems
Frequency domain representation of sampling
Discrete time signals and systems
Representation of sequences by Fourier transform
Fourier transform theorems
Discrete time random signals
Sampling of continuous time signals
Periodic sampling
Frequency domain representation of sampling
Reconstruction of a band limited signal from its samples

Discrete time processing of continuous time signals

6

80

o A 00 00 A

32



A/AC.105/L.239

Module/
submodule

Topic

Number of
45-minute
sessions

Continuous time processing of discrete time signals
Changing the sampling rate using discrete time processing
Practical considerations
Z-transform
Properties of region of convergence for Z-transform
Inverse Z-transform
Z-transform properties
Inverse Z-transform using contour integration
Complex convolution theorem
Parseval’s relation
Unilateral Z-transform
Discrete Fourier transform (DFT)
Representation of periodic sequences
Discrete Fourier series
Properties of discrete Fourier series
Fourier transform of periodic signals
Sampling of Fourier transform
Fourier representation of finite duration sequences
Discrete Fourier transform
Linear convolution using discrete Fourier transform
Computation of discrete Fourier transform
Efficient computation of discrete Fourier transforms
Goertzel algorithm
Decimation-in-time fast Fourier transform (FFT) algorithms
Decimation-in-frequency FFT algorithms
Implementation of FFT algorithms
FFT algorithms for composite N
Implementation of DFT using convolution
Effects of finite register length in DFT computations
Structure for discrete time systems

Block diagram representation of linear constant coefficient
differential equation

Basic structure for infinite impulses response (IIR) systems

Basic network structures for finite impulse response (FIR)
systems

Overview of finite precision numerical effects

Effects of coefficient quantization

Effects of round-off noise in digital filters

Zero input cycles in fixed-point realizations of IIR digital filters
Filter design techniques

Basic issues in digital filter design

IIR filter design

Frequency transformation of low-pass IIR filters

Design of filters by windowing

Optimum approximation of FIR filters

12

13
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Number of
Module/ 45-minute
submodule  Topic sessions

FIR equi-ripple approximation
Wavelet transform 2
Examples of DSP-based subsystems for satellite communications
Subtotal 58
1.4 Laboratory exercises/tutorial
MATLAB-based exercises 10
Design of FIR and IIR filters
Implementation of DFT/FFT
Examples of DSP-based communication subsystems
Familiarization with and implementation of evaluation board 12
FIR and IIR filters
Demodulator algorithm
Viterbi coding
FFT and discrete cosine transform (DCT)
Subtotal 22
Total” 192
2 Satellite communication systems (6 weeks)
2.1 Classroom lectures
Introduction to satellite communications 4
Evolution of satellite communications
Elements of satellite communications
Types of satellite orbits
Geosynchronous satellite communications
Satellite communications services
Satellite orbits
Launch vehicles and launching of satellites
Satellite communications links

Frequency bands for satellite communications

[ R N NN

Propagation effects on satellite communication links

[\
(o]

Satellite communication techniques
Multiplexing techniques
Modulation techniques
Multiple access techniques
Code division multiple access (CDMA)
Coding theory and error correction techniques
IP over satellite

Satellite configurations

Space environment

[NSREN SR (SR SR (ST S S I VA T - S Bie) e N SN

Satellite bus subsystems
Mechanical structure
Attitude and orbit control system (AOCS)
Propulsion subsystem
Electrical power subsystem
Telemetry, tracking and command (TT and C)

14
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Number of
Module/ 45-minute
submodule  Topic sessions

Thermal subsystem
Communication transponder
Communication transponder subsystems
Antenna and feed
Receiver and transmitter
I/0 multiplexer
Advanced communication transponder on-board processing
Integration and testing of communication transponders
Integration and testing of satellites
In-orbit check out of communication payloads
Reliability and space qualifications
Reliability of satellite communication payloads
EMI, EMC and RFI
Electrostatic discharge hazards in satellite communications electronics
Life of a satellite

Satellite communications (video computer-based teaching (CBT) and
tutorials) 28

Subtotal 120
2.2 Experiments/demonstrations

N DN NN N DNDND B DNDDNDDND DN

Familiarization with measuring instruments 4

Determination of satellite look angles and optimization of Earth station
antennas 4

Azimuth and elevation angles
X-Y angles
Optimization of sense of polarization
Measurement of satellite link parameters 8
Total C/kT and down-link C/kT

Antenna gain to system noise temperature ratio (G/T) and effective
isotropic radiated power (EIRP)

Bit error rate (BER) versus C/kT

Familiarization with and measurement of satellite transponder
characteristics (communication simulator) 4

Familiarization with and operation of single channel per carrier
(SCPC), spread spectrum multiple access (SSMA) and time
division multiple access (TDMA) equipment 12

Testing of communication transponder subsystems 16
Multiplexer
Receiver
Power amplifier
Antenna and feed
Subtotal 48
2.3 Visits to laboratories and other facilities of the host institution 24
Communication payload research and development laboratories
Communications techniques laboratories

Payload fabrication facility

15



A/AC.105/L.239

16

Module/
submodule

Topic

Number of
45-minute
sessions

3
3.1

Environmental test facility

Communication system laboratories

Remote sensing laboratories
Subtotal
Total”

Earth station technology (3 weeks)
Classroom lectures

Satellite communications Earth station—an overview

Technology of Earth station subsystems

Antenna reflector and mount for large, medium and small Earth
stations

Feed system for large, medium and small Earth stations
Antenna tracking system
Low-noise amplifier (LNA)
Solid-state power amplifier
High-power amplifier (HPA)
Frequency converter
Modulator and demodulator
Encoder and decoder

Test-loop translator

Electrical power supply system
Foresight and rearward link

Earth station design considerations

Earth station standards

EIRP and G/T

Antenna size and gain

Radiation pattern and antenna coverage
Redundancy and reliability

Environmental specifications
VSAT/mobile/briefcase/hand-held terminals

Check out of Earth stations

Antenna measurements (farfield, nearfield, anechoic chamber)
LNA and G/T

HPA and EIRP

Frequency converter

Test-loop translator

Reliability of Earth stations

Operations and maintenance of fixed and transportable Earth stations

Fabrication techniques

Mechanical fabrication techniques
Electronics fabrication techniques
Microwave integrated circuits (MIC)

Subtotal

24
192

22
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Number of
Module/ 45-minute
submodule  Topic sessions

3.2 Local visits 24
Department of Telecommunications (DOT) Earth station
Department of Electronics (DOE) Software Technology Park
Antenna test facility (host institution)
MIC facility (host institution)
Electronics fabrication facility (host institution)
Mechanical fabrication facility (host institution)
Subtotal 24
33 Experiments/demonstrations
Familiarization with Earth station subsystems 4
Testing of Earth station subsystems 24
Testing of feed system
Testing of HPA
Testing of LNA
Testing of frequency converter
Testing of antenna tracking system (manual and auto mode)
Subtotal 28
Total” 98
4 Broadcasting using communication satellites (3 weeks)
4.1 Classroom lectures
Broadcasting system standards 6
Frequency modulation television (FMTV)
High-definition television (HDTV)
Digital video broadcasting (DVB)
Moving Picture Experts Group (MPEG)
Digital television (video presentation) 6
Satellite links for TV broadcasting (analog and digital)

Frequency bands for satellite broadcasting and national/international
regulations

Satellite TV and access systems 6
Cable TV
Direct broadcasting satellite/direct-to-home (DBS/DTH)
Conditional access
Network management

Satellite news gathering (SNG) for radio and TV

Radio networking

Digital audio broadcasting

Outdoor broadcasting van

TV studio and its operations

TV coverage of sports

NSRS TN SR ST S I S B S

Multicasting

17
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Module/
submodule

Topic

Number of
45-minute
sessions

42

43

5
5.1

Videoconferencing via satellite
Multimedia (video presentation)
Video on demand

Subtotal

Laboratory experiments/demonstrations

Familiarization with video baseband systems

Measurement of video signal-to-noise (S/N) ratio versus carrier-to-
noise (C/N) radio and video threshold

Measurement of TV audio S/N
Measurement of S/N versus FM deviation

Measurement of TV signal parameters using waveform monitor,
vectorscope and automated test equipment

SCPC/multiple channels per carrier (MCPC) digital TV
Determination of transponder operating points for:
Single carrier per transponder
Multicarrier per transponder
Familiarization with radio networking terminals
Demonstration of operations of SNG terminals
Setting up a TV direct reception system
Digital sound and data broadcasting (DSDB) system
Multimedia broadcasting/multicasting
Subtotal

Local visits

TV broadcasting station of Doordarshan
Radio networking system of All India Radio (AIR)

TV studio of the Development and Educational Communication Unit
(DECU)

Subtotal
Total”

Applications and trends in satellite communications (3 weeks)

Classroom lectures

Satellite communications services

Rural/remote area communications

VSAT network
Time division multiplexing (TDM)-TDMA
SCPC-demand assignment multiple access (DAMA)

Remote terminals

Hub

Network management

Meteorological data reception systems (National Oceanic and
Atmospheric Administration (NOAA), Indian National Satellite
System (INSAT))

News and meteorological data dissemination system
Data collection system

Disaster management using satellite communications

2
2
2
42
48

48
12

12
102

26
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Number of
Module/ 45-minute
submodule  Topic sessions
Search and rescue system 2
International

Regional (INSAT)
Cyclone warning dissemination system 2
Telemedicine 2
Time and frequency transmission system 2
Mobile and personal communication services (IMT-2000, 4G etc.) 8
Strategic satellite communication systems 4
Satellite navigation system 6
Satellite-based Internet system 2
Multimedia broadband satellite system 2
Video CBT and tutorials 14
Subtotal 62

5.2 Laboratory experiments/demonstrations

NOAA very high resolution radiometer (VHRR) data reception
News and meteorological data dissemination system
Search-and-rescue beacon
Operations of Global Positioning System (GPS) receiver and INSAT
reporting system
VSAT terminal and network
Data and sound broadcasting system
Subtotal 28
53 Local visit
Press Trust of India (PTI)
India Mobile Department (IMD)
Airport
National Informatics Centre Network (NICNET)
Subtotal 16
Total” 106
6 Operational communications satellite systems (1 week)
6.1 Classroom lectures
Overview of operational communications satellite systems 8
FSS
MSS
BSS
Broadband multimedia system
Operational communications satellite systems 18

International Telecommunication Union and other standardization
organizations (ISO, APT, ETSI) 2

International regulations 2
Total” 30

19
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Number of
Module/ 45-minute
submodule  Topic sessions
7 Network planning/management/operational issues of satellite
communications systems (1 week)
7.1 Classroom lectures
Technical considerations for network planning 2
Planning for space segment 2
Traffic requirements
Options for satellite transponder (coverage, power, bandwidth,
bent-pipe/regenerative)
Cross-pol isolation and collocated satellites
Choice of orbits (geosynchronous Earth orbit (GEO), MEO, LEO)
Planning for ground segment 2
Trade-off between space segment and ground segment
HPA power and transmit antenna size
Off-axis radiation pattern
LNA noise temperature and receive
Antenna size
Cost
Network operations and control 2
Management of communication satellite operations
Normal operations
Operations of satellite control Earth station (tele-command,
telemetry, tracking and ranging)
Orbit determinations, station keeping and fuel management
Sun outage and eclipse operations
Loss of lock
Intra-system/inter-system interference coordination
Space law 2
Financial aspects of satellite communications 2
Total” 20
8 Satellite communications for development, education and training
(2 weeks)
8.1 Classroom lectures
Satellite communications for development education and training—an
overview 4
Indian experience with the Satellite Instructional Television Experiment
(SITE), Kneda Communications Project (KCP), Training and
Development Communications Channel (TDCC), Jhabua Development
Communications Project (JDCP) and University Grant Commission
(UGC) 6
Hardware
Software
Social research
Local broadcasting (TV, radio, cable network) 2

Planning for satellite communications for development

Research and evaluation

Program production for development communications
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Module/
submodule  Topic

Number of
45-minute
sessions

Hardware
Cost

Satellite technology for development, education and training
Receive system
Transmit system
Talk-back system
DAMA control
Value-added services
Return video
Data broadcasting
Internet broadcasting
Multimedia broadcasting
Two-way videoconferencing

Operational, technological and legal issues in transborder channels for
development

Teleconferencing experiences of users for rural development
Disaster management
Subtotal
8.2 Demonstrations
Demonstration of talk-back systems (JDCP and TDCC)
Direct reception system (analog and digital)
Two-way video conference (Spacenet)
8.3 Field visits
Total”
9 Pilot project (10 weeks)
Project definition
Needs of the participant’s country
Topic of interest of the participant
The work leading towards the one-year project
Suggested topics for the project
Earth station subsystems
Systems analysis for communications satellites
Spacecraft design
Antenna footprint design
Communication systems design
Network planning and relevant software development
Applications of TV and radio for development communications
Economics of satellite communications
Domestic system definition
Policy research

32
20

24
76

“Totals do not include tests and examinations or library work (see also chap. II.A, table 2).

21
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Recommended teaching material
Elbert, B. Introduction to satellite communications, 2. ed. Boston, Artech House
Publishers, 1999.

Feher, K. Wireless digital communications: modulation and spread spectrum
applications. Upper Saddle River, New Jersey, Prentice Hall, 1995.

Ha, T. T. Digital satellite communications, 2. ed. New York, McGraw Hill, 1990.
Haykin, S. S. Communications systems. New York, John Wiley, 1978.
Hodge, W. W, Interactive television. New York, McGraw Hill, 1995.

Killen, H. B. Digital communications with fiber optics and satellite applications.
Englewood Cliffs, New Jersey, Prentice Hall, 1988.

Lewis, G. E. Communication service via satellite. Oxford, Oxford BSP Professional
Books, 1988.

Luise, M. and S. Pupolin. Broadband wireless communications. Berlin and New York,
Springer-Verlag, 1998.

Manolakis, P. Digital signal processing. 2. ed. New Delhi, Prentice Hall, 1996.

Martin, J. Communication satellite system. Englewood Cliffs, New Jersey, Prentice
Hall, 1978.

Mitra, S. K. Digital signal processing: a computer-based approach. New Delhi, Tata-
McGraw Hill, 1998.

Nejat Ince, A. Digital satellite communications systems and technologies: military and
civil applications. Boston, Kluwer Academic Publishing, 1992.

Pattan, B. Satellite systems: principles and technologies. New York, Van Nostrand
Reinhold, 1993.

Pocha, J. J. An introduction to mission design for GEO satellites. Dordrecht, D. Reidel
Publishing, 1987.

Pratt, T. and C. W. Bostian. Satellite communications. New York, John Wiley and
Sons, 1986.

Richharia, M. Satellite communications systems: design principles. New York,
MacMillan Publishers, 1995.

Roddy, D. Satellite communications. 2. ed. New Delhi, McGraw Hill International,
1996.

Schramm, W. and D. F. Roberts, eds. The process and effects of mass communication.
Urbana, University of Illinois Press, 1971.

Senior, J. M. Optical fiber communications. 2. ed. New Delhi, Prentice Hall, 1992.
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Annex 111

Explanatory notes for the curriculum

AIR
AOCS
APT
ATM
BER
BSS
CBT
CDMA
CISC
C/kT
C/N
DAMA
DBS
DCT
DECU
DFT
DMA
DOE
DOS
DOT
DSDB
DSP
DTH
DVB
EIRP
EMC
EMI
ETSI
FFT
FIR

All India Radio

attitude and orbit control system
Asia Pacific Telecommunity
asynchronous transfer mode

bit error rate

broadcast satellite service
computer-based teaching

code division multiple access
complex instruction set computer
carrier-to-receiver noise density
carrier-to-noise (ratio)

demand assignment multiple access
direct broadcasting satellite
discrete cosine transform
Development and Educational Communication Unit
discrete Fourier transform

direct memory access

Department of Electronics

disk operating system

Department of Telecommunications
digital sound and data broadcasting
digital signal processing
direct-to-home

digital video broadcasting

effective isotropic radiated power
electromagnetic compatibility
electromagnetic interference
European Telecommunications Standards Institute
fast Fourier transform

finite impulse response
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FM frequency modulation

FMTV frequency modulation television

FSS fixed satellite service

GEO geosynchronous Earth orbit

GPS Global Positioning System

G/T antenna gain to system noise temperature ratio
HDTV high-definition television

HPA high-power amplifier

IIR infinite impulse response

IMD India Meteorological Department

IMT International Mobile Telecommunication
INSAT Indian National Satellite System

1/0 input/output

1P Internet protocol

ISDN integrated services digital network

ISO International Organization for Standardization
ITU International Telecommunication Union
JDCP Jhabua Development Communications Project
KCP Kheda Communications Project

LAN local area network

LEO low-Earth orbit

LNA low-noise amplifier

MBS multimedia broadcast service

MCPC multiple channels per carrier

MEO medium-Earth orbit

MIC microwave integrated circuit

MPEG Moving Picture Experts Group

MSS mobile satellite service

NICNET National Informatics Centre Network

NOAA National Oceanic and Atmospheric Administration
OBP on-board processing

PTI Press Trust of India

RFI radio frequency interference
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RISC
SCPC
SITE
S/N
SNG
SSMA
TCP/1P
TDCC
TDM
TDMA
TT and C
TVRO
UGC
VHRR
VSAT

reduced instruction set computer

single channel per carrier

Satellite Instructional Television Experiment
signal-to-noise (ratio)

satellite news gathering

spread spectrum multiple access

transmission control protocol/Internet protocol
Training and Development Communication Channel
time division multiplexing

time division multiple access

Telemetry, Tracking and Command

television receive-only system

University Grant Commission

very high resolution radiometer

very small aperture terminal
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