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BBenenue

Hacrosmas mporpamma 6a3upyercs Ha KpaTKOM MAacTOpPTe CHEIUATbHOCTH
05.12.13 u Ha BY30BCKHMX AMCIHUIUIMHAX, COOTBETCTBYIOIIUX T'OCYJAapCTBEHHOMY
o0pa3zoBaTeIbHOMY CTaHIaApPTy o HaINpaBJICHUIO «PannorexHukay:
«PaTnOTEXHUYECKUE LIENU U CUTHAIBD), « DJEKTPOJANHAMHUKA U PACIPOCTPAHEHUE
paguoBoiH», «CXEMOTEXHHKa  aHAJOrOBBIX  DJJEKTPOHHBIX  YCTPOMCTBY,
«lludpoBbie M MUKpPONPOIIECCOPHBIE yCTpoiicTBa», «YcrporictBa CBY wu
aHTCHHBDY, «JJEKTPOHHUKAY», «YCTPOWCTBA TEHEPUPOBAHUS U (HOPMHUPOBAHMUS
CUTHAJIOB»,  «YCTpoilicTBa  mpuémMa W  NpeoOpa3oBaHUsi  CUTHAJIOBY,
«BBIYHCIIUTENBHBIE YCTPOWCTBA M CHUCTEMBI», «PaJlHOTEXHUYECKUE CHUCTEMBDY,
«Crartuctuueckas Teopusl paguOTEXHUUECKUX CUCTEM.

OcCHOBHOM MaTepuana NporpaMMbl, OOSI3aTENIbHBIM 11 HM3YyUYECHUS BCEMU
COMCKATEIISIMHU, COCpeAoTodYeH B pasnenax 1, m 2.1-2.4, on popmupyer 0O0IIyIO
TEOpeTUYeCKyl0 0a3zy. Marepuan oOcCTaldbHBIX pa3AelioB  OPUEHTHUPOBAH Ha
pa3lInuHble HAIPaBJICHUS MOATOTOBKU JMCCEPTAIMOHHON pabOThl U U3y4aeTcs B
o0BbeMe He0OXOAMMOM JIJIs1 BBIOpAaHHON HAYYHO-TEXHUYECKOM 3aauH.

ITporpamma pa3paboTaHa MocCKOBCKUM ABUALIMOHHBIM
uHctutyToM(I'0OCy1TapCTBEHHBIM TEXHUYECKUM YHUBEPCUTETOM), COTJIaCOBaHa C
MOCKOBCKMM  TOCyJapCTBEHHbIM  yHHBepcutetoM uM. H.E.  baymana,
MOCKOBCKMM  SHEPreTUYECKUM HUHCTUTYTOM(TEXHHUUYECKUM YHUBEPCUTETOM),
uHCTUTYTOM paauodiekTpoHuku PAH , YMC no Hanpasienuto «PaamorexHuka»
U 0/I00peHa DJKCHEPTHBIM COBETOM BpIciiel aTTecTallMuOHHONM KOMHUCCUU
Muno6pazoBanust Poccum 1o 3JEKTpPOHUKE, U3MEPHUTENBHOM  TEXHHKE,

PaaAuOTCXHUKC U CBA3U.

1.CrarucTuyeckasi TeOpusl CBSI3HU.

OO0m1me CBeJIEHHs O CUCTEMAX U CETAX TEICKOMMYHHKAIIHMA.
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Nudopmarus, coobmenus, curaanbl. CHCTEMBI U CETH TEICKOMMYHUKAITAN
— cpena wuHGOPMAIMOHHOIO OOMeHa, WX Ha3HA4YeHUs, 3aJadyd, COCTaB
MPEIOCTABISEMBIX YCIIYT.

1.1.Paouocucnanot

[Tonsitue Hecymiero curHama. Knaccudukanus curxanoB, 0a3a curhaia,
YacToTHOo-BpemeHHass Mmatpuua. IIpocTbie W CilOXKHBIE (COCTaBHBIE) CUTHAJbIL.
['eHepanusi CUTHAJIOB pa3HBIX TUIIOB.

Mopaynsiuusi U AETEKTUpPOBaHUE CHUTHAIOB. CHEKTpbl MOIYJIHUPOBAHHBIX
CUTHAJIOB.

Orubaromast paza ¥ yacToTa Y3KOMOJOCHOTO CUTHaNA. AHAIUTHYECKUE
CUTHAJIBI.

OcHOBHbIE BHIIBl MOAYJSILIMM, MPUMEHSIEMbIE B KaHAJIaX CHUCTEM
TEJIEKOMMYHUKAIUH.

CBolicTBa W WCIIOJNB30BAHWE OJHOMOJOCTHOW Momyisiuu. OcoOeHHOCTH
MOJYJISILMHU U JETEKTUPOBAHUS PU JUCKPETHOM MOAYJIUPYIOIIEM CUTHAJIE.

Koppensinmonnast (yHKIUMS UM CIOEKTpajbHas IUIOTHOCTh MOITHOCTH
FapMOHHUYECKUX CUTHAJIOB, MOJIYJIMPOBAHHBIX CIIyYalHBIM ITPOLIECCOM.

CriekTpbl CIIOXKHBIX cUrHaNIOB. [TosococOeperaroniye CUrHanbl.

1.2. Koouposanue ucmounuxos u Kauauios Ces3u.

M30bITOYHOCT, HCTOYHHKA COOOIICHHUS W TPUYUHBI €€ TMOSBIICHUA.
Knaccudukanuss  METOOB  yMEHBIICHUS  W30BITOYHOCTH,  YMEHBIIICHHUE
CTAaTHUCTHYECKOW ¥ cemaHTH4eckoi wus0ObiTouHocTu. Teopema K. Illennona o
KOJIMPOBAaHUM MCTOYHHKA. KOHCTpYKTHBHBIE METO/BI KOJUPOBAHUS UCTOUHHKOB,
KOJIMPOBAHUE PEUEBBIX CUTHAJIOB U CUTHAJIOB BU/IE0 N300paKEHUH.

3angaua IIOMEX0YCTOUYHUBOTO KOJAUPOBAaHUS. Knaccuduxanus
MIOMEXO0YCTOWYUBBIX KOJIOB.

brokoBble KOABl U WX JAeKogupoBaHue. [Ipumepsl BaKHEHIIMX OJOKOBBIX
KOJI0B: [[MKnndeckue Kolibl, METOMBI UX JeKoAupoBaHus. CBEPTOUHBIE KOJbI, UX
KiIaccupuKalsgs U OCHOBHBICE XapaKTEPUCTUKU. MeToabl JIeKOJIUPOBAHUS

CBEPTOYHBIX KOJOB.
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O¢ddexTHBHOCTP W DHEPreTUYECKUH  BBIUTPHIII  KOJUPOBAHUS.
KoanupoBanue B kaHanax ¢ naMatbro. HenmHelHoe KogupoBaHue.

MexayHapoiHbIE CTaHAAPTHI CKATHS PEUYEBBIX U BUJIEO COOOILICHU.

1.3. [Ipunyunvi MHO2OKAHAILHOU CBA3U.

Knaccugpukanus MeTOq0B YIUIOTHEHMsS KaHanoB. JIMHeWHbIE MeToabl
YIUIOTHEHHS KaHAJIOB U JOCTyna. YacToTHOE, BpeMeHHOe U (a30oBoe pas3zelieHue
KaHaJOB, pa3/iejeHne KaHajioB 1o ¢opMe curHasioB. OCHOBBI JIMHEWHON Teopuu
YIUIOTHEHUS U PA3/ICIICHNS KaHAJIOB.

[IpuMepbl HEMMHEWHOTO YIUIOTHEHNS KAaHAJIOB.

[TpuHLMIIBI TAKeTHOM nepenaun MHPopManuK (He3aKpeIUIEHHbIE KaHabl).
Hapyenue macmtaba BpeMEHM M TIOTepUM IMpU NAKETHOM Iepeaaue
uHdopMaIuu.

1.4. Mooemvl kananog cessu.

Hwu3kockopocTHBIE M BBICOKOCKOPOCTHBIE MOJAEMBI JUISl NPOBOIAHBIX U
paguoHUK. MoJieMbl BOJOKOHHO-ONTHYECKUX KaHAJIOB CBs3H. OcOOEHHOCTH
MOJ/IEMOB MHOTOCTaHIIMOHHOTO A0cTyna. MoieMsl Juisl mepeiayu nH(popManuu mno
DHEPIeTUYECKUM CEeTAM. MOJEeMbl UId KaHajJOB CBSI3U C IEPEMEHHBIMHU
napaMmerpamu. lcnonp3oBaHue B MOJAEMax IOJOCOCOEpEraroIux MeETOJI0B
nepenqaun ¥ npuéma curHagoB. OCOOEHHOCTH MOJEMOB MpPH Pa3HECEHHOM
IpueMe.

1.5. Coobwenus, cuenanst u nomexu 6 Kanaiax ces3u.

Knaccudukanus coobmenuii, curHanoB u nomex. CiayyaiiHble TIPOLECCH U
UX OCHOBHBIE XapaKTEPUCTHKU. ODHEPreTUYECKHE XapaKTEPUCTHKHU CIIy4aiHBIX
MIPOLIECCOB, JHEPreTUUYECKUE CIEKTPbl, CBOWCTBA KOPPEISLUMOHHBIX (QYHKIUH,
teopema Bunepa - XvuHunHa. ['ayCCOBCKHME U MapKOBCKHUE CIIy4alHbIE MTPOLECCHI.
Y3KomnonocHsle, cilydaiHble npouecchl. BoIOpOCH! cirydyailHbIX IPOLIECCOB.

OyHKIMOHAIBHBIE  MPOCTpaHCTBA U WX  0Oasuchl.  JIMCKpeTHBIE
IIPEICTABIICHNs CUTHAIOB. [10JIHBIE OPTOHOPMAJIBHBIE CHUCTEMBI (TAPMOHUYECKUE
¢bynkuuu Panemaxepa — Youmma, Jlarepa, Opmuta. JluckpeTusauus aHajIoOroBoro

npouecca. Teopema 0TCUETOB.



5

[IpencraBnenus ciydalHbBIX MPOLECCOB psaamMu U nuddepeHnanIbHBIMU
ypaBHeHUsIMU. Peméruarsie pyHKuuu. Z — npeoOpa3oBaHue.

Monenu AUCKPETHBIX U HEMPEPHIBHBIX HCTOYHUKOB UH(POPMALIMH.

1.6. IIpeobpaszosanue cuenanos u nomex 8 KAHALAxX Ce:A3U.

Mertoapl aHa/IM3a CTAMOHAPHBIX U MEPEXOIHBIX PEKUMOB KAaHAJIOB CBSI3U.
JluHelHble KaHalbl C MOCTOSIHHBIMU TapameTpaMu. [IpoxXoxIeHue CUTrHAIOB U
IIOMEX Yepe3 JIMHEMHBIE KaHAJIBI C [IOCTOSIHHBIMU [apaMeTPaMHU.

Metonpl aHanu3a HeIuHEHHBIX KaHanoB. [IpeoOpa3oBaHue CUTHAIOB U
NIOMEX B HEJIMHEWHBIX KaHAJIaX ¢ MOCTOSHHBIMU MapaMerpamu. CTaTUCTHYECKUE
XapaKTEPUCTUKU IMPOILIECCOB HA BBIXOJI€ HEJIMHEWHBIX YCTPOWCTB U METOABI UX
HaXOXKJEHUS.

Henunelinpie ycTpoHCTBa KaHAIOB CBSI3M: MpeoOpa3oBaTeNd YacCTOTHI,
OTPaHUYHUTEIHU, JETEKTOPHI, TEHEPATOPBI, MOLYISATOPBI.

KaHanbel cBSI3W C NEpEeMEHHBIMHM IapaMeTpamH, MPOXOXKIECHHE CUTHAIOB
yepe3 KaHajbl CBSI3M C IMEPEMEHHBIMU NapameTpaMmu. PacnpeneneHue 3Hepruu
CUTHaJla BO BPEMEHHOM M 4acTOTHOM obOnactsax. Ilapamerpuueckoe ycuieHwue,
npeoOpa3oBaHue U T€HEPUPOBAHHME CHUTHANOB. [IMCKpeTHbIE JHHEWHbIE KaHabl.
Meronpl aHanu3a M CHUHTE3a JMCKPETHBIX KaHAJIOB CBSI3M U UX YCTPOUCTB.
[Mudpossie GunbTpHI, HrU3HUEcKass OCYIIECTBUMOCTh U YCTOWYMBOCTD HU(DPOBBIX
bunbTpoB.  PexypcuBHBIE M = HEpeKypcuUBHble  IU(MPOBBIE  (UIBTPHIL.
XapaktepucTuk TU(GpoBbIX (uibTpoB. LlHMppoBol cHekTpalbHbIA aHAIW3 Ha
OCHOBE JJUCKPETHOT'O U OBICTPOro NpeoOpa3oBaHusl.

Cnensmue ycTpodcTBa KaHanoB CBaA3u. (CraTucThuyeckas JIMHAMUKA
ciuendamux — ycTtpodctB.  CTpPYKTypHbIE  CXEMbl  CHEASIIUX  YCTPOWCTB
aBTOMATHUYECKOUN PEeTyJIUPOBKH yCUJIEHUs, (Da30BOM M 4aCTOTHOW aBTOMATHYECKOM
MOJICTPOMKH.

Mopenn HenpepbhIBHBIX KaHAJIOB CBSI3M: KaHal 03 IoMeX, KaHal ¢
aJIUTUBHBIM TayCCOBBIM IIIyMOM, KaHaJl C HeomnpeaenéHHOW (a3oi curHaia u
aJIUTUBHBIM IIIYMOM M KaHajl C MEXCHMBOJIbHOM HHTepdepeHuuend u

AU TUBHBIM ITYMOM.
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Mopenu TUCKpPETHBIX KaHAIOB CBSI3M: IBOMYHBIN CUMMETPUYHBIN KaHAT 0e3
namMsTd, ACMMMETPUYHBIM KaHai Oe3 MaMsTH, KaHal C MaMsIThbl0 M KaHal C
MaKETHBIMU OIMOKaMu. MoIeTupoBaHUe KaHATIOB CBSI3U.

1.7. Ilomexoycmotiuusocms cucmem nepeoaiu cOoOueHUl.

3ajgaun CMHTE3a ONTHUMAalbHBIX NpUEMHUKOB. Kputeprun kayecTtBa mnpuéma
coobmernii. OnTUMaIbHBIE AITOPUTMBI MPUEMA TPHU TOJHOCTHIO HM3BECTHBIX
napameTpax CUTHAJIOB (KOTEPEHTHBIN MPUEM), TIOHATHE COTJIACOBAHHOTO (PUIIBTpA.
CornacoBaHHbIe (PUIBTPHI /111 OCHOBHBIX TUIOB CUTHAJIOB. [IoMeX0yCTOMUUBOCTh
ONTUMAJILHOTO KOT€PEHTHOTO NprEéMa JUCKPETHBIX CUTHAJIOB.

[Ipuém 1 curHajgoB B KaHAJIaX ¢ MEKCUMBOJILHON UHTEp(EpEeHITUEH.

[Ipuém curHamoB c¢ Heompeaci€HHOW ¢a3oi (HEKOTePEHTHBIA MPUEM).
[Tpuém B ycnoBusix daykryanuit Gpa3 u aMmianTy1 curaainoB. [IpuémM nuckpeTHbIxX
COOOIICHUI B KaHajgaX C COCPEJOTOYEHHBIMH IO CHEKTPY U HMITYJIbCHBIMH
MOMEXaMHU.

OcobenHocTu mpuéMa cooOIIeHNH B ONITHYECKOM JIHAia30HEe BOJIH.

CpaBHeHHE MMOMEXOYCTOMYMBOCTU BAapUAHTOB TNepeAadyd JAUCKPETHBIX
coobmennii. Ilpuem B nenom. [lornemMeHTHBINH TPUEM C KECTKUMH U MATKUMH
pewenusimu. Teopema JI.U. Ounka.

1.8. IlomenyuanvHvle 603MOdNCHOCMU Nepeoayu COOOWeHUll NO KAHALAM
CBA3U.

[IpoGnema obOecrniedeHHs] BBICOKOM TOYHOCTH MeEpeJayd JUCKPETHBIX
CoOOIIeHNH B KaHaIax ¢ moMmexamu. [loTeHnanbHbIe BO3MOKHOCTH TUCKPETHBIX
KaHaJoB cBsA3M, Teopema K. [lleHHOHa AJIs1 AMCKPETHOTO KaHaja CBA3U.

[loTeHuManbHbIE BO3MOXHOCTH HEMPEPHIBHBIX KAHAJIOB CBS3U  IIPHU
nepenayn JUCKPETHBIX coolmeHuit. [IpomyckHas cnocoOHOCTh KaHalla CBS3H.

Kpurepun nomexoyCTOMYMBOCTU TMEpeAaud HENPEPHIBHBIX COOOIICHUI.
OntumanbHasi OLEHKAa MapaMeTpoB curHaia. OnTuManbHas AEMOAYJIALMS
HEIMPEPBIBHBIX CUTHAJIOB. [IoMEeX0yCTOMUUBOCTh CUCTEM NEpPEAaYr HENPEPHIBHBIX

coobueHnii npu ciabeix nomexax. Ilopor momexoycTounBoCcTH. AHOMAJbHBIE
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ommOku. OnTuMaabHas JIMHEWHAsT (PYIIBTpaIs HEMPEPHIBHBIX CUTHAIOB, QUIIBTP
Koamoroposa — Bunepa. ®unbrpanus Kanmana.

Pemennie 3amaum  HenuHedHoW  ¢dunbTpauuu. [udpomas mnepenaua
HEMPEPHIBHBIX COOOIIEHUHN, UMITYJIbCHO-KOIOBAasT MOAYJSIIMA U KOJMPOBAHUE C
MpeICKa3aHueM.

AnanTUBHBIE  METONbI  IHU(POBOTO  TPEICTABICHUS  HEMPEPHIBHBIX

COOOIIIEHU.

2. CucreMbl U CeTH TeJEKOMMYHUKAIUIA.

2.1. Dnemenmul meopuu Macco8020 0OCIYHCUBAHUSL.

OCHOBHBIC TOHSTHS MAacCCOBOTO OOCIYXUBaHUS, KiIacCU(UKALUS CHUCTEM
MaccoBoro oociyxuBanus (CMO), TuroBbie pacipeeleHus: B TEOPUH MaCCOBOTO
obciyxuBanus, nokaszarenu 3¢gdextuBHoctn CMO, Teopema Jluttia, obmacTu
IIPUMEHEHUS, MeTobl uccnenoanuss CMO.

Mogenu BXOAHBIX MOTOKOB. CTallMOHApHBIE U HECTALMOHAPHBIE MOTOKH,
IyaCCOHOBCKHUE MOTOKH, MOTOKK JpiaHra, notoku [laibma, Teopema XUHYMHA O
CXOJIMMOCTH CYMMBbI IIOTOKOB.

MapkoBckue CMO. CucreMbl ¢ OCKOHEYHOM M KOHEUHOW O4Yepeblo,
mHoroauHerneie CMO, CMO ¢ orkazamu, CMO ¢ KOHECYHBIM M OE€CKOHCUYHBIM
MCTOYHUKOM, METOJMKa pacuéra Tmnokazatenel 3(PQPeKTUBHOCTH MapKOBCKUX
CMO.

[lonmymapkoBckue cilydanHble Tpouecchl, Merton Kenpanna, aHanus
BIUSIHUS 3aKOHA paclpe/iesieHus BpEeMEHHU OOCHTyKMBaHUSI Ha CpeaHee Bpems
oxuganuss CMO, npuoputetasie CMO, BUABI NPUOPUTETOB, METOJMKA aHAIM3a
npuoputeTHeix CMO. OcobeHHocTn MyJbTUIUIEKCHpoBaHus B ceTsix PDH wu
SDH.

Metoasl iMUTalMOHHOTO MoienupoBanust CMO

O6mue wmomenn CMO, MeToabl MOJESIMPOBAHUA BXOJHBIX TOTOKOB,
METO/IbI MOJICTUPOBaHUS poIeAypPhl 00CITyKUBaHUS TpeOOBaHUM,

MOJCIIMPOBAHUC 10 BPEMCHU U I10 CO6BITI/I$IM, IIaHUPOBAHHUEC CTATUCTHYCCKOI'O
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AKCHEPUMEHTA, METOJIbl COKpAIIEHUS BPEMEHU MOJICTUPOBAHUS, CMEIIaHHbIC
(aHaIMTUYECKHE U UMUTALIMOHHBIE) MeTO bl aHanu3a CMO.

2.2 Cemu Macco8o2o 00CAyHCU8aHUs

[TonsiTue ceTeit MaccoBOro OOCITYKUBAHHSI.

MapkoBCcKHE CETH MacCOBOr0 OOCTYKMBaHUS, MOJIECIMPOBAHUE CHUCTEM
nepeayu JaHHBIX CETSIMU MacCOBOTO OOCITY KUBaHMUS.

[IpencraBnenne o cersix Ilerpu. OcCHOBHbIE BapuUaHThl HMCIOJIB30BAHUS
ceteit Iletpu s MoOAENMpPOBAHUS CHUCTEM M CETEH TEJIECKOMMYHHUKAIIUA.
MopenupoBaHue Ha OCHOBE KYCOUYHO-JIMHEHHBIX arperatoB. DJIEMEHThl TEOPUU
NPEAUKATOB M HUX HCHOJb30BAHUE ISl ONHUCAHUS NPOrpaMMHO-AINIAPATHBIX
KOMILJIEKCOB.

[IpencraBnenust o0 skcneptHor cucteme. OCHOBHBIE Pa3HOBUAHOCTU
000JI0YEK PKCIEPTHBIX cucTeM. [IOHITHS MaTeMaTuyecKoro amnmnapara pa3jiudHbIX
HEUETKUX MHOXXeCTB. Mcrnosib30BaHHE BO3MOKHOCTEW TEH30PHOTO HMCUUCICHUS
JUIS MOAEIUPOBAHUS IPOTPaMMHO-aNNapaTHBIX KOMIUJIEKCOB.

2.3. Apxumexkmypa cucmem u cemeii mejaeKOMMYHUKAYULL.

2.3.1. Ochogbl cemegbix mexHonio2uu

ApXUTEKTypa M OCHOBHBIE DJIEMEHTBHI TEIEKOMMYHHUKAIIMOHHBIX CETEH.
ApXUTEKTypa B3aUMOJICUCTBUSA OTKPBIThIX cucTeM. CeMuypoBHEBas MOJIEIb
B3aumonieiicTBus OTKpHIThIX cucteM (BOC). VYpoBuu wmomenu u  QyHKIuW,
peanu3yeMble Ha KaxJaoM u3 €€ ypoBHe. OcHOBHbIE 3yieMeHThl moaenu BOC:
GyHKIMOHATBHBIA yPOBEHb, yCIIyra, Ciayk0a, coeauHeHue, OJOK TaHHBIX,
MpOTOKOJ CBA3U. OmnpeaesneHue MmpoToKoia CBs3M U e€ro HazHaueHue. [loHsTue
MPOTOKOJILHOTO CTeKka U mpoduis mnpoTokosoB. CrocoObl creuudukanuu u
Bepu(DUKAIIUU TEICKOMMYHHUKAIIMOHHBIX MPOTOKOJOB. [IpoToKombl (hrU3mdeckoro
ypoBHs. [IpoTokonsl KkaHaibHOro YpoBHS. (OCOOEHHOCTH MPOTOKOJIOB IS
JIOKANBHBIX U TT100ambHBIX ceTel. [IpoTOKOIbI, IPUMEHSIEMBIC B IOKAJTBHBIX CETAX.

MeTo bl KOMMYTALMU B CETSIX TEIICKOMMYHHUKAIIHM.
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2.3.2. Cucmembl u cemu meaeKoOMMYHUKAYULL.

Hazemusie cpeicTBa cucteM u cereit TenekoMmmyHuKanuid. CeTy mpoBOAHON
TenehOHUH.

Paguoperneiinbie JIMHUM CBSI3U.

CucreMbl NEHIKUHTOBOM paIuOCBSI3H.

CucreMbl COTOBOW CBSI3U. TpaHKUHTOBBIE CUCTEMBI CBsI3U. CrelMaabHbIC
CUCTEMBI CBSI3U: BOWCKOBBIE, C TIOJIBOJIHBIMU WJIH MOA3EMHBIMU 00BEKTaMH | JIp.

Cucrembl  CIYTHUKOBOWM  CBsi3u. [IpUHLIMOBI  MOCTPOCHUSI  CUCTEM
cnyTHukOBOM cBsi3u  (CCC). Cucrembl OpOUT CHYTHHKOB CBSI3H. Bunpl,
OCOOCHHOCTM W CHOCOOBI ~ OpraHU3allud  CIYTHUKOBBIX  PAJUOIHHUIA.
XapakTepUCTUKH CIIyTHUKOBBIX paauosivHuii. Jlnanazonsl padounx yactor CCC.
[IpuHUMOBI ~ MEXAYHAPOOHOTO WM TOCYJApPCTBEHHOTO  PEryJIMPOBAHUS
ncnonbs3oBanua 4actoT B CCC. OcnoBuble noka3arenu CCC. 30HBI BUIUMOCTH,
nokpbITHs, o0cayxuBanus. [Ipomnycknas cnocoonocts CCC. Ceanc cBsazu B CCC
1 ero npoaokuTeabHocTh. Bunbl TpadukoB B CCC. OCoOCHHOCTH TTOCTPOCHHS
CCC pns tene- u paauoBelIaHus, TeIePOHUM, NTepeAadn JaHHBIX, Ui MepeJadyu
MyJIbTUMEIUUHOTO Tpaduka. CUCTEMBI PaIUOBEIIATEIHLHOM CITyTHUKOBOUW CBS3H.
Cucrembl  (UKCUPOBAHHOM  CIYTHUKOBOM CBs3U. CHCTEMBI  MOIBUKHOM
CITyTHHUKOBOM CBSI3U. DKOHOMHUYECKHE MOKA3aTEIM U KPUTEPUU SKOHOMUYECKOU
s pexrunBHOCTH Hcnoab3oBanus CCC. Merogq MHOTOCTaHIIMOHHOTO JIOCTyTa
(MJI). CriocoObl opraHu3aiiid MHOTOCTAHIIMOHHOTO jaoctyrna. MJI ¢ 4acTOTHBIM
pasaeneHnemM KaHaiioB. MJI ¢ BpeMEHHBIM paszfeneHueM KaHaioB. MJ[ ¢
pasneneHueM 1o ¢opme cUrHanoB. MeTtonbl ciayyaiiHoro gocrymna. Opranuzanus
MH(OPMAIIMOHHBIX M CIIyKeOHbIX KaHaioB cBsizu. Kocmuueckuit cerment CCC.
BbopTtoBoe obopynoBanue cryTHUKOB cBsi3u. CriytHuku-petpanciuaropst (CP). CP
6e3 06pabdoTku Ha 6opty. CP ¢ 06paboTtkoit Ha 6opTy. Hazemusniii cerment CCC.
[Ipuemuble, nepenammue W npueMo-nepenarmomue 3eMmHble cranmuu (3C).
Oco0eHHOCTH OpraHU3AIMK CIYTHUKOBBIX CETEH HAa OCHOBE I€OCTAIMOHAPHBIX H

HI/I3KOOp6I/ITaHBHBIX CIIYTHUKOB CB3H.
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Crpareruss pa3BUTHUS CHUCTEM CIIyTHUKOBOM cBsiu. Ilpumepsl w
O0COOEHHOCTH JICHCTBYIOIUX CHUCTEM.

[Tpumepsl 1 0COOEHHOCTH HU3KOOPOUTATBHBIX CUCTEM CITyTHUKOBOM CBSI3H.

[Tpumepsl U OCOOEHHOCTH CpPEIHEOPOUTANBHBIX CHCTEM CIIyTHHUKOBOIA
CBSI3U.

Oco0GeHHOCTH TOCTPOCHUSI OPOUTATEHOM TPYIITHPOBKH.

CurcreMsbl CBSA3M C HUCIOJIb30BAHUEM I'€OCTAMOHAPHBIX CITyTHUKOB.

JansHOCTh  pamuocBs3u.  Pacuer  3HEpPreTuyeckoro  IOTEHUHANa
paauonuHuu. DakToOpbl, OrPaHUYMBAIOIIME JATBHOCTh JEHCTBHUS  KaHaja
paanocBs3U: JHeprooOecreyeHne, BIUSHUE MapaMeTpOB KaHana (3aTyXaHue,
pedpakuus 4 T.11.), IOMEXH U JIp.

[TpunaIMnEl 0Oecneuenns HHGOPMAIIMOHHON 0€30MaCHOCTH CUCTEM U CeTel
TEJIEKOMMYHUKAIUH.

Ornenka ys3BuMoctu uHpopmaruu. OnpeneneHne TpeOOBaHHUN K 3aIATe
uHdopmaruu. OyHKIMK U 3a7a4d 3amuThl uHGopManmu. CpeacTBa 3amuThl U
cucTeMbl 3amuTbhl uHGpopmanuu. Kpunrtorpapuyeckue MeETOAbl U CpeACTBa
3amuThl. 3anuTa HHPOPMAIIMHA B KOMIIBIOTEPHBIX CHCTEMAaX.

2.4. Ilpedocmasénenue OCHOBHBHIX UHDOPMAYUOHHLIX YCIVe — CEMAMU
MeneKOMMYHUKAYUU.

PeueBoit curnan, ero OCOOGHHOCTH M XapaKTEPUCTUKHU. 3BYKH, (HOHEMBI,
dopmanTsl. Pacno3HaBaHue pedr CIyXOBBIM annapaToM YeJlOBeKa.

CraTtucTuyeckue  XapakTEPUCTHUKHM  PEYEBBIX  CUTHAJIOB:  HMHTEpBaJ
CTAallMOHAPHOCTH,  3aKOHBl  PACHPENENICHHs,  DHEPreTUYECKUNl  CIEKTp,
KOppesLUOHHAs (QYHKIMU U pa300pUnNBOCTh PEUH.

Bokonepsl:  monocHbll, (popMaHTHBIM, TOMOMOPGHBIN, JHHEHHBIN
npejackasarens peud (unpenep), GoHEMHBII BOKOAEP.

CkpemOnepsl, paboTaromue B YaCTOTHOM, BPEMEHHOW, YacCTOTHO-
BPEMEHHOM 00J1acTsX.

[MudpoBoe ckpemMOIMpOBaHUE PEUU.

Metoapl MORYISALNAN NIPH NIEPEIaYN PEYEBBIX CUTHAJIOB.
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[lepenaua peueBbIX CUTHAJIOB B OOIIEM Makere, mpoljemMa HapyLICHHs
Mmaciurada BpeMEeHHU.

[TpoOnemMbl BBICOKOTOYHOM TMepelayd H3MEpUTENbHOW HH(OpMalnuu B
TEJIEKOMMYHUKALMOHHBIX CUCTEMAX U CETSX, HOTEPH U 3aJI€P>KKH COOOICHUH.

Tenemerpust W  OLIEHKA TEXHMYECKOI'O  COCTOSIHUSA  OOBEKTOB U
TEXHOJIOTUYECKUX MpoLeccoB. MHTEIeKTyanu3anus nporpaMM H3MEpPEHNN.

MeToapl  3KOHOMHYHOTO  HIpeJCTaBieHHUs u300pakeHud. OCHOBHbBIE
CTaHAAPThl KOJUPOBAHMUS H300paKEHHM, HCHOJb3yEeMblEe B CETAX LIMPOKOTrO
IIOJIb30BAHUS.

Bo3moxHOCTH 06€3pacTpOBOro NpeCTaBICHUS H300paKEHU.

CornacoBaHue METOJIOB NPEACTABICHUS N300paKEHUI U IPOTOKOJIOB.

OKOHOMHOE€  HCIOJIb30BAaHUE  PECYpCOB  CETH IpPU  OpraHU3aluu
BUJIEOTEIEPOHNN U TEIEKOH(PEPEHIINH.

[IpenocraBienne nHGOPMALMOHHBIX YCIYT MOABUKHBIM OOBEKTaM.

OOmue NpuUHIUIB U KIACCU(PUKALUSA CHUCTEM MOJBUKHON PpaHOCBA3H.
TpaHKUHTOBBIE, COTOBBIE, OECIIPOBOIHbIE, MEUIKUHIOBBIE U CITyTHUKOBBIE CETH
NOJIBMOKHOW pannocBaAsu. Pannocetn nepenaun gaHHbIX. CTaHIapThl U CHCTEMBI
MOJBM>KHOW PaJMOCBSI3U IIEPBOT0, BTOPOTO M TPETHEro NMOKOJICHUM. /[nana3oHbl
Y4acTOT, MPOTOKOJBI MH(OPMALIMOHHOTO 0OMEHA, CUCTEMBI CETEBOTO YIpPaBIICHUS,
CUCTEMBI CUTHAIU3ALMU. BUIBI yCiyr, IPefoCTaBIsAEMbIX B CETAX IMOABHKHOMN
PaauoOCBs3H.

KommyTannonHoe u TepMUHAIbHOE OOOpPYAOBAaHWE CHCTEM IOABMXKHOMN
PaarOCBS3H.

OOopynoBaHMe CHCTEM IOJBMIKHOM pPaIMOCBS3M: COCTaB U OCHOBHBIE
ocobeHHOCTH. OCHOBHbIE (YHKUMH; TPUHIUIBI TMOCTPOCHUS W THUIIBI
KOMMYTAllMOHHBIX CUCTEM.

Mopenu paauokaHaloOB M INPEACKa3aHWs YPOBHS  CUTHAJIA  JUIS
€CTECTBEHHBIX YCJIOBUM PACIPOCTPAHEHUS PAJMOBOJIH B YCIOBHUAX CEIBCKOM M
TOPOJCKOM 3acTpOMKU. MeToabl 4acTOTHO-TEPPUTOPUAIBHOTO ILIAHUPOBAHMUS;

KIIaACTCPpHBIC MOJACIH; PACUYCT OCHOBHBLIX MMApaMCTPOB YAaCTOTHOI'O IIJIaHA,
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napamMeTpoB CTaHIMI W TpaduKa CETH; METOJbl MOBBILIEHUS EMKOCTU CETEl;
po0JIEMBbI 2JIEKTPOMAarHUTHON COBMECTUMOCTH.

2.5 Ilpedocmasnenue unmezpupo8anHulX UHGOPMAYUOHHBIX YCILY2

[TpuHLMIIBI IPEIOCTABIIEHUSI UHTETPUPOBAHHBIX MH(POPMALIMOHHBIX YCIYT.
OCHOBHBIE BapUaHThI IIOCTPOCHUS CTPYKTYPBI ITakeTa. BO3MOXHOCTH ajanTanuu
CTPYKTYphl ~ TIaKeTa K  XapaKTepUCTHUKaM  HWH(MOPMALMOHHBIX  MOTOKOB,
3¢ deKTUBHOCTh ajanTauuu. llepcrneKkTUBHbIE TEXHOJOTMHM MPEIOCTaBICHUS
MHTErpupoBaHHBIX HH(POopMannoHHbIX yeiayr:ATM u Frame Relay.

Cers Internet u Internet-rexnonoruu. Ceru Intranet u Web-texnonorumu.

OnTuMu3anus TeIeKOMMYHUKAIMOHHBIX CHUCTEM M CETEl MO0 COBOKYIHOCTH

nokaszaresyel kauecTBa (BKJIH0Yasi TEXHUKO-9KOHOMUYECKHE).
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