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CofiepXkaHue NporpaMmeil.

Tema 1. OCHOBbI Ka4eCTBEHHOW TeOpuUn MHpopmaLunn.

Mpeametr wn  3afjaunm  Teopun  UHGMopmauumu. TloHATME  KONM4ecTBa
MH(pOpMauumn ana AUCKPETHOro KaHana cBA3nM. OCHOBHble CBOMNCTBA MH(OpMaLun
0N OUCKPETHOro KaHana cBA3WM. KonmyectBo MHGpopMauum B LUCKPETHOM
coobueHnn. TMoHATUE IHTPONUK ANA AUCKPETHOr0 KaHasna CBA3W. DHTPOMUA Kak
Mepa CTeneHu HeonpefeseHHOCTU COCTOAHMA (U3NYECKON CUCTEeMbl, IHTPOMNUSA
CNOXHOW CUCTEMbI, TeopeMa C/MIOKEHUS 3JHTPOMWUIR. IHTPONUS U UHDOpMaLms
(AUCKPETHbIA UCTOYHUK MH(OPMaLMK, HENpepbiBHbIA MCTOYHUK UHGDOpMaLUK).
KonunuyecTtso NHopmaLuu ans HenpepbIBHOIO cCUrHana. MoHATMe
AndgepeHLanbHOW  3HTPONUKU. IHTPONUA TayCCOBCKOro LWyMa. JHTpONuS
TPEYrosibHOro Kosie6aHMa. DHTPONUA COBOKYMHOCTU BbIGOPOK HEMNPEPbIBHOIO
curHanal/

3agaya KoAMpoBaHUA UHOPMaL MK, CKOPOCTb Nepegavyn nHopmawunm.

Mepepgavya MHGpoOpMauuy no KaHany cBA3WM. WHMopmaunoHHad emKoCTb
OVCKPEeTHOro KaHana cBA3W. lMponyckHas CnoCOOHOCTb HeMnpepbiBHOrO KaHana
cBa3n. [lponyckHas Ccnoco6HOCTb KaHana CBA3M MpPU  Hanuumm  LWyma,
TeopeTuyeckas rpaHuLLa CKOpocTu nepegaym nHpopmaumm (Teopembl LLIeHHOHA).

Mepenaya ULMPPOBLIX CUTHAMIOB MO KaHany CBA3W C LWWYMOM. QHeprua Ha out
M YacToTa OWMB60K Ha O6UT. YCNnoBuA (PU3MYECKOW peann3yemMocTu CUCTEeMbI
nepegayn MHGoOpMaLUn, NCMO/b3YIOLWEN KaHan C LWyMOM.

Tema 2. MeToAbl ()OPMUNPOBAHUNA Te/IEKOMMYHUKALLMOHHOIO KaHana.

Lindpposble metoabl mogynaumm curHana (ASK, FSK, PSK, MSK, FFSK,
GMSK, QPSK, OQPSK, QAM). CooTHOWeHNEe ANUTENbHOCTb 3/1EMEHTapHOro
CMMBO/A - LWMPMHA 3aHMMAEMO MOMoCbl 4acToT M nNpobnema Bbi6opa (HOPMbI
aneMeHTapHoro cumsona. CTpyKTypa OMTUMAaNbHOro nNpPUEMHUKA CuUrHana c
OVUCKPETHOW OuHapHOW Mopynsuuein. BepoATHOCTb oOwWKWOGKM nNpu  npueme
CUIHaNoOB C AWCKpeTHoi mopaynsumnein, PSK (OCHOBHbIE MOHSATUS U BPEMEHHbIE
juarpammbl, CnekTp curHana ¢ PSK, BepoATHOCTb OWMOKM Mpu nNpueme,
Heob6xoAMmas WMpMHa NONOChl YacToT, METOAblI hopMUpoBaHMa 1 npuema), QPSK
(OCHOBHbIE NMOHATUA U BPEMEHHbIe AnarpammMbl, MeTo4 (POPMUPOBAHUSA U MPUEMA,

HefoCTaTKW, cnekTpanbHasa 3(PeKTUBHOCTb, BEPOATHOCTb oOwnboKKM), OQPSK



(OCHOBHbIE NOHATMA U BPEMEHHbIE AnarpammMbl, MeTo4 (hOPMUPOBAHUA U MPUEMA,
crniekTpasnbHas s PeKTUBHOCTb, BEPOSATHOCTb OWMNOKN), FSK OCHOBHbIe NOHATUA U
BPEMEHHbIE anarpammbl, CreKTpasnbHble XapaKTepuUCTUKU, MeTOo/bl
(hopmupoBaHUSA U npuema, MUHUMaNbHaa fAeBuaund 4acToTbl obecrneymBaroLyas
HEeKOPPenMpoBaHHOCTb CUMBOJIOB, BEPOATHOCTb OWMOKM MPU KOFEPEHTHOM U
HekorepeHTHoM npueme), MSK (OCHOBHble MOHATUA W BPEMEHHble AuarpaMmbl,
MSK kak FFSK, muHumanbHaa pesuaumna yactoTbl gna FFSK, cnekTpanibHble
xapakTepnuctukm FFSK, metog hopmMumpoBaHua v npuema, BepoATHOCTb OWMNOKK),
GMSK, DQPSK, QAM (0CHOBHble XapaKTePUCTUKM MeToAa MOAYNALUN, METOAbI
(hopMUpPOBaHMA U NPUEMa, OCHOBHble BPEMEHHbIE U YaCTOTHbIE Auarpammsl).

CpaBHUTeNbHAA XapaKTepucTukKa LMQPOBbIX MeTOLOB MOAYNALUN C TOUYKM
3peHNss NMOMEX0YCTOMUYMBOCTU KaHana CBA3M M 3PPEKTUBHOCTM MCNOJSIb30BAHMUSA
4aCTOTHOrO CMekTpa.

CpaBHUTeNbHAA XapakKTepUCTMKA aHanoroBbiX W ULUPPOBbIX MeTOA0B
MOAYNALUUM €  TOYKM  3pEHUS  MOMEXOYCTOMYMBOCTWM  KaHala CBSA3NM WU
3PEKTUBHOCTN MUCMONb30BaHMUSA YaCTOTHOIO CreKTpa.

MeToAbl oOpraHusauuu AynaeKCHoOro kKaHana (4acTOTHbIA W BPEMEHHOW
Aynnekc).

MeToAbl MHOXXECTBEHHOrO A0CTyna B T€IEKOMMYHUKaUMOHHbIX CUCTEMAxX
(cuctembl € 4YacTOTHbIM, BpPeMEHHbIM, KOLOBbIM W MPOCTPAHCTBEHHbLIM
pasfiefieHeM KaHanoB CBA3N).

Tema 3. MeTogbl onpefeneHnss 30HblI 06CNYXXMBaAHUA MOOUMbHbIX
TeNIEKOMMYHUKaLNOHHbLIX CUCTEM.

O6bwue npuHUUNbI ONpefefieHnss 30Hbl 06CMY>XUBAHUA B MOOUMIbHbIX
TE/IEKOMMYHUKALUOHHbIX CUCTeMax. B3aMMoOCBA3b MeXAy YpPOBHEM [MONE3HOro
CUrHana u napaMmeTpamy 31eKTPOMarHUTHOro nonsd. [oHATME HaAeXHOCTU U
KayecTBa CBA3W.

OCHOBHble MOZenn pacnpocTpaHeHMa paguoBOSIH. PacnpocTpaHeHue
paguoBO/IH B CBOOOAHOM nNpocCTpaHCcTBe. PacnpocTpaHeHue pagvoBOJIH BOU3M
MOBEPXHOCTM 3eMNU. JJIEKTPUYecKMe napameTpbl atmocdepbl. Pedpakuyma
pafvoBO/IH B aTMOC(epe; MHAEKC pedpakymn; cBepX pedpakuns; sKBUBANEHTHbIN
paguyc 3emnu; MOHATME pagMoropu3oHTa. YueT c@epuyHocTUM 3emaun npu
pacnpocTpaHeHUN PaguoBOJIH: PagMOrOPU3OHT, KOPPEKLMA BbICOT NnepejatoLient 1



NPUEMHON aHTeHH. TloHATME 30HbI PpeHens. Paguyc i-TOM 30HbI DpeHens.
MoTepn 3a cuyeT AUPPAKLMOHHOTO pacnpocTpaHeHWs pPaguoBOSIH MPU OLHOM
KNMHOBUAHOM NpenAaTtcTBuMn. MoTepn 3a cHeT UMD PaKLMOHHOIO pacnpocTpaHeHus
paguoBOMIH NpXM OA4HOM Lapoobpa3sHoM npenatcTeuu. [loTepu 3a cuer
AN(PaKLMOHHOIO pacnpoCcTpaHeHna paguoBOH Npu ABYX npenatcTeuax. O6uias
MeToAMKa pacyeta AUMPPaAKLMOHHbLIX MOTEPb MPU MHOXECTBE PasHOPOAHbIX
npenATcTBUin. O6Was MeToanKa onpefeneHns ypoBHA CUrHana B COOTBETCTBUM C
pek. ITU-P 370 n ITU-P 1546, y4yeT HepaBHOMEPHOCTUN penbeda MeCTHOCTM Npu
onpefeneHnn YpoBHA CuUrHana. PacnpocTpaHeHue pagMoOBONIH B YC/IOBUAX
rOPOACKOIA 3aCTpolikn. Imnupuyeckas mogens PPB Okamypa; Mogenb PPB Xara;
Mogenb Yonguwa- Nekaramu.

OCo6eHHOCTM pacnpocTpaHeHna pagnoBoH B cNyTHUKOBbLIX CIC.

MHoronyuyesoe pacnpocTpaHeHune paguoBO/H.

Tema 4. OcCHOBbI YyacTOTHOIo  MJlaHUpPOBaHUA MOBOUNBbHbIX
TENeKOMMYHUKALWOHHbIX CUCTEM

OCHOBHOI NPUHLMN MOBTOPHOrO WCMOMb30BaHMA 4acToT, onpeaeneHue
MWHUMaNbLHOTO yAaneHna 40 nepefatynka ¢ coBnajarollein 4acToTOM.

MoBTOPHOE MUCNOJIb30BaHMe YacTOT. [TOHATME pasMepHOCTK KnacTepa, CBA3b
MEeXAY pa3MepHOCTbIO KflacTepa U OTHOLWEHMeM curHan/nomexa.

Tunosble 4YaCTOTHbIe nnaHbl ans cnydas NCNONb30BaHUA
HeCeKTOpun3oBaHHbIX coT. MNnaH 1x1, 1x3, 1x4.

TunoBble YaCTOTHbIE MaHbl 418 CNyYas UCMONb30BaHMA CEKTOPU30BaHHbIX
cot. lNnaH 1x3,3x9,4x12.

Tema 5. OCHOBbI Teopumn Tpapuka.

Tpahuk TeNleKOMMYHUKALUOHHbIX cuUCTeM. WIHTEHCMBHOCTb Tpaguka,
eAUHULbl U3MEePEHNA NHTEHCMBHOCTU Tpadka TeNeKOMMYHUKALMNOHHbIX CUCTEM.
KayecTBOo 06CNyXnBaHUA TeNeKOMMYHWKALUOHHbIX cucTeM. ABGOHeHTCKas
Harpyska, MaTemaruyeckas Mofe/lb CUCTeMbl C O/0KMPOBAHWEM BbI30Ba, U C
MOCTaHOBKOW B oYepesb

TeneKoOMMYHMKaLMOHHAA CUCTeMa KaK cCMCTeMa MacCcoBOro 06Cny>XXunsaHus.
MapameTpbl BXO4HOr0 MOTOKA 3afBOK TEEKOMMYHUKALMOHHBIX CUCTEM,

NPOCTENLLNIA NOTOK 3asBOK.



AHann3 cucTeMbl MacCcoBOro 06CMYXMBaHUA C OTKasaMu. BeposfATHOCTb
6N0KMpoBaHUA Bbi30Ba. AHANM3 CUCTEMbl MacCOBOro 06CNYyXuBaHUA C
oXufgaHnem. BeposiTHOCTb 6/10KMpPOBaHUA Bbl30Ba. YNpOLUleHHad npoueaypa
MPOEKTUPOBAHMA TeeKOMMYHUKaLNOHHbIX CUCTEM MO KPUTEPUIO peann3yemol
WHTEHCMBHOCTU TpaguKa.

Tema 6. NpumMepbl cCOBPeMEHHbIX Te/IEKOMMYHUKaLNOHHBIX CUCTEM

OC06eHHOCTM CUCTEMbl COTOBOW cBA3M cTaHfapTa AMPS  (OCHOBHbIe
XapaKTepUCTUKN OCOOBEHHOCTM NPOTOKONA CBA3M, agontouma Kk DAMPS n TDMA
"1S-136").

Ocob6eHHOCTM CUCTeMbl COTOBOM cCBA3W cTaHgapTta 1S-95 (CDMA) n
IMT-MC (CDMA-2000) (OCHOBHble XapaKTEPUCTUKW, METOAbl OpraHu3ayunm
CNy>XebHbIX KaHanoB M KaHanoB Tpajuka, 0cobeHHOCTM pagmnokaHanos UP-LINK
n DOWNLINK).

Oco6eHHOCTM cuCTeMbl COTOBOW cBA3M cTaHgapta GSM. (OCHOBHble
XapakTepucTtuku. TunoBas CTPYKTypa CETM U B3aUMOJEWCTBUE ee OCHOBHbIX
aneMeHToB. CTpyKTypa /IOTMYECKUX W (PU3NYECKMX KaHaloB, OCOBGEHHOCTYU
MpoTOKONa  CBA3WN. 3awmTta  MHGopmaymu. Moaynb  MeXAYyHapoAHOW
naeHTUuKaymm aboHeHta - SIM). [MepcneKTUBLI PasBUTUS CUCTEM COTOBOM
cBA3N. CucTeMbl 3-r0 U 4-ro NOKONEHWUA.

OcobeHHOCTM cucTeM 6eclwHypoBoil TeneoHoW cBsi3n. OCoBeHHOCTU
peanm3aynm 6GeCLUHYpPOBOI CBS3M MEpBOro U BTOporo nokoneHms (CT-1/CT-2.
becwHypoBasa TeneoHHas CBA3b NOKoneHus 2+ (ctaHgapt DECT): Tunosble
XapakTepucTukn, 0CO6EHHOCTU NPOTOKONA M opraHusauumn ceasn). OCobeHHOCTH
cUCTeMbl rn06anbHON CNYTHUKOBON CUCTEMbI CBSA3U C MOABUXHLIMU abOHEHTaMu
GLOBALSTAR.
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