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Hacrosimmass mporpamMMa cocTaBi€Ha B COOTBETCTBUM C  (heaepaabHbIMU
rocyJapCTBEHHbIMH 00pa30BaTelIbHBIMU CTaHAAPTaMU BBICHIETO OOpa3oBaHUsl IO
porpamMmam CHEelUaINTEeTa UM MarucTpaTyphl.

BerynuTenbHble HCHBITAaHUS O CIEUMATBHON JUCIMIUIMHE TPOBOJSATCA B
dbopme sK3aMeHa B yCTHOU ¢opme 1o OuseraM, OJHMM M3 BOIPOCOB SIBIIAETCS
co0eceoBaHUE IO TEME HAay4YHBIX MHTEPECOB IMOCTYIMAIOIIET0 B paMKax COJEPKaHUs
BCTYNUTENBbHOTO pedepaTa WIM paHee OIMyOJMKOBAHHBIX CTaTed MO H30paHHOMY
HaIIPaBJIECHUIO MMOATOTOBKH.

COJAEPKAHUE IMPOI'PAMMBI
1. Teopusi TeJIeKOMMYHUKAIIMOHHBIX CHCTEM M ceTei
OO01ue cBeIeHNs 0 CUCTEMaX U CeTSAX TEIEKOMMYHUKALIUM.

Nndopmanusa, coobmenus, curHanpl. CHCTEeMBI M CETH TEJIEKOMMYHHUKAIMM — cpenaa
MH()OPMAIMOHHOTO 0OMEHA, MX HAa3HAYCHHMSI, 33/1a49H, COCTAB MPEIOCTABISIEMBIX YCIIYT.

N —

1.1. Paouocuzcnanoi

[98)

[Tonsarue Hecymero curHana. Kinaccuukanus curaasios, 0a3za currana, YacTOTHO-BpeMeHHas
Matpuua. IIpocTsie u cioxxHble (cOCTaBHbIE) cUTHAJIBI. ['eHepaus CUrHaI0B pa3HbIX THIIOB.
Monyssiius U IeTeKTHpOoBaHue cUrHaIoB. CIIEKTPhl MOAYJIMPOBAHHBIX CUTHAJIOB.

Orubaromias ¢dasza 1 4acToTa Y3KOMOJIOCHOTO CUTHANIA. AHATUTHYCCKUE CUTHAIIBI.

OCHOBHbBIC BUJIbI MOYJISIIIUY, TPUMEHSEMbIE B KAHAIaX CHCTEM TEJICKOMMYHUKAIIHIHA.

CBoiicTBa W HCHOJB30BAaHUE OTHOIONOCTHOW Monymsuu. OCOOEHHOCTH MOAYISALUU U
JeTeKTUPOBAHUS ITPH JUCKPETHOM MOAYJIUPYIOIIEM CUTHAJIE.

8. Koppensmonnast GyHKIMS U CIEKTpaibHAs MJIOTHOCTh MOIIHOCTH TaPMOHHYECKUX CUTHAJIOB,
MOJTyJTUPOBAHHBIX CITy4ailHBIM IPOLIECCOM.

Nowe

1.2. Koouposanue ucmoyHuko8 u Kauaios cessu

9. V30BITOYHOCTHh HMCTOYHMKA COOOIIEHUS M NMpHUuHBI e€ mosBieHusa. Knaccupukamus mMeTonoB
YMEHbBIIIEHUS H30BITOYHOCTH, YMEHBIICHUE CTAaTUCTUYECKOW M CEMAHTUYECKOM M30BITOUHOCTH.
Teopema K. IlleHHOHa O KOZWPOBAaHMM HMCTOYHMKA. KOHCTPYKTHMBHBIE METOJBI KOAMPOBAHMS
HCTOYHUKOB, KOJIMPOBAHNUE PEUEBBIX CUTHAJIOB U CUTHAJIOB BH/I€0 N300pakeHUH.

10. 3agauya momexoycToilunBoro koauposanus. Knaccudukanus noMexoycTONYMBBIX KOJIOB.

11. bnokoBsle koAbl U UX JAeKoaupoBaHue. [Ipumeps! BakHEHIINX OJIOKOBBIX KO/0B. Lluknnueckue
KOJBI, METOJbl MX JeKoAupoBaHus. CBEPTOUHBIE KOJbI, MX KJIACCH(PUKAIUI U OCHOBHBIE
XapaKTEPUCTUKNA. MeTo/Ibl JEKOAUPOBAHUS CBEPTOYHBIX KOJOB.

12.  D@dexkTuBHOCT, W SHEPreTUYEeCcKHil BBIMTPHIN KoaupoBaHusa. KonupoBaHue B KaHalax ¢
naMAThi0. Henmueintnoe koquposaHue.

13.  MexnyHapoaHbIe CTaHIAPTHI CXKATHS PEYEBBIX U BHIEO COOOIICHHH.

1.3. Ilpunyunvi MHO2OKAHANLHOU C8A3U

14. Knaccudukanus METOIOB YIUIOTHEHHs] KaHAJIOB. JIMHEWHBIE METOJbI YIIOTHEHUS KaHAJIOB U
noctyna. YactoTHoe, BpeMeHHOe U (ha30BO€ pazJelieHHue KaHaJOB, pa3JielieHHe KaHaJIOB I10
¢dbopme curnanoB. OCHOBBI TMHEHHON TEOPUH YIUIOTHEHMSI U pa3esieHUs] KaHAJIOB.

15. Ilpumepbl HENMHEHHOTO YIIJIOTHEHUS! KAHAJIOB.

16. IlpuHnunsl nakeTHOM mnepenaun uHGopManuu (He3akperui€HHble KaHaubl). Hapymenue
MaciTaba BpeMeHH U OTepU IpU MaKeTHOM nepeaaye HHOOpMAIIH.



1.4. Mooemwt kananoe cesasu

17.

Hu3koCcKOpOCTHBIE M BBICOKOCKOPOCTHBIE MOJEMBI Ul IIPOBOJHBIX M PAAHOIMHUN. Moaemsl
BOJIOKOHHO-ONTUYECKUX KaHAOB cBA3H. OCOOEHHOCTH MOJIEMOB MHOI'OCTaHLIMOHHOTO JOCTYIIA.
Monemsl 115 iepeiaud HHPOPMALIUH 110 SHEPTETHUECKUM ceTsIM. MoJIeMBbI JJIsl KaHAJIOB CBSI3H C
IepEeMEHHbIMM TapaMeTpaMu. lcronb3oBaHue B MoOAEMax I0JI0COCOEpEraroliuX METOA0B
nepegay u npuéma curaaigoB. OcoOEHHOCTH MOAEMOB IPH PA3HECEHHOM IIpHEME.

1.5. C006W€HM}Z, CUCHAJIbL U NOMEXU 8 KAHAIAX CE6A3U

18.

19.

20.

21.

Knaccudukanus coobuienuid, curHainoB u mnomex. CiydaiiHble MpOLIECCHI U UX OCHOBHbBIC
XapaKTePUCTUKU. DHEPreTUUECKUE XAPAaKTEPUCTUKHM CIy4YallHBIX MPOLIECCOB, 3HEPIETUUYECKUE
CIIEKTPBI, CBOMCTBA KOPPEISIITUOHHBIX (DyHKIMH, Teopema Bunepa — XununHa. ['ayccoBckue u
MapKOBCKHE CIy4YaiHble MPOIECCHl. Y3KOIOJIOCHBIE, CIy4ailHble Mporecchl. BriOpocs
CIIy4aiHBIX MTPOLIECCOB.

@OyHKIMOHAIbHbBIE IPOCTPAHCTBA U UX 0a3uckl. JIUCKpeTHbIE peAcTaBieHus CUTHaIoB. [loyHble
OpTOHOPMaJIbHBIE CHUCTEMBI (rapmMoHunueckue GyHkiuu Pagemaxepa — Yomnma, Jlarepa, Dpmura.
JuckpeTusanus aHaJIOroBoro npouecca. Teopema 0TCUETOB.

[IpencraBienust Ciy4allHBIX TPOLECCOB psaaMu U AU(QPepeHInaTbHBIMU  YPABHEHUSIMHU.
Peméruarsie pynkunu. Z-npeodpa3zoBaHue.

Monenu TUCKPETHBIX U HEMPEPBHIBHBIX HCTOUHUKOB HH(GOpMAIUH.

1.6. Hpeo6pa306aHue CUCHAI06 U NOMEX 6 KAHA1AX CBA3U
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MeTtoapl aHanM3a CTAlMOHAPHBIX U NIEPEXOAHBIX PEXKMMOB KaHAJIOB CBs3U. JINHEHHbIE KaHAbI C
IIOCTOSIHHBIMM ITapaMeTpamu. lIpoxokJieHrne CUrHaJIOB M IIOMEX 4Yepe3 JIMHEWHbIE KaHAJbI C
IIOCTOSIHHBIMM ITapaMeTpaMH.

Meroapl aHanM3a HEMMHEHMHBIX KaHaoB. [IpeoOpa3zoBaHne CHUTHAJIOB M TMOMEX B HEIMHEHHBIX
KaHajaXx C IOCTOSHHBIMM mapaMmerpamu. (CTaTUCTHYECKHE XapaKTEPUCTUKH IPOLECCOB Ha
BBIX0/1€ HEJIMHENHBIX YCTPONCTB U METO/ABI UX HAXOXKICHMUS.

Henuueitple ycTpolicTBa KaHaJOB CBA3M: IpeoOpa3oBaTelIM 4YacTOThl, OTPaHUYHUTENH,
JETEKTOPBI, TEHEPATOPHI, MOYJISITOPHI.

Kanansl cBsI3u ¢ IEpEMEHHBIMH [TapaMETPaMH, IIPOXOXKICHNE CUTHAJIOB Yepe3 KaHajbl CBA3H C
IIEpEMEHHBIMU ITapaMeTpaMu. PacnpeneneHue dHEpruM CUrHaiza BO BPEMEHHOW M 4aCTOTHOM
obnactsx. Ilapamerpuueckoe ycuieHue, mnpeoOpa3oBaHME M TE€HEPUPOBAHUE CHUTHAJIOB.
JIuckpeTHbIe TUHEHHbIE KaHaIbl. METObl aHaIM3a U CUHTE3a IUCKPETHBIX KAHAJIOB CBS3H U MX
ycrpoiictB. Lludpobie ¢unbTpsl, ¢puznyeckas OCyIIECTBUMOCTh U YCTOMUMBOCTH LU(POBBIX
¢unabTpoB. PexkypcuBHbIE U HEpEKypCUBHBIE LU(poBbIE GUIBTPHI. XapaKTEPUCTUKHU LUPPOBBIX
¢unbTpoB. [uppoBoil cHekTpanbHBIM aHAaIM3 HAa OCHOBE JHUCKPETHOTO U  OBICTPOro
peoOpa3oBaHuUs.

Crnensamue ycTpolcTBa KaHaimoB CBs3W. CTaTUCTHUYECKas IMHAMHMKA CIEIAINIUX YCTPOMCTB.
CTpyKTYypHBIE CXeMbI CIEIAIINX YCTPOHCTB aBTOMATHUECKOM PEeryIupOBKH yCHIEHHs, (Ha30BOi
Y YaCTOTHOW aBTOMAaTUYECKOW MOJICTPOUKHU.

Mogenu HenpepbhIBHBIX KAaHAIOB CBS3U: KaHal 0e3 MoMeX, KaHal C aJIMTUBHBIM TayCCOBBIM
IIyMOM, KaHall ¢ HeomnpeaenéHHoW (a3oi curHama W aJJUTHBHBIM HIIYMOM M KaHal C
MEXCHUMBOJIBHON UHTEpPepeHIIMEN 1 aJ/IUTUBHBIM IIIYMOM.

Mopnen JUCKPETHBIX KaHajlOB CBS3M: JBOMYHBIM CHMMETpUYHBIA KaHaim Oe3 MaMAaTu,
aCUMMETPUYHBIM KaHan 0e3 MaMsATH, KaHal C MaMAThIO M KaHaj C MaKeTHbBIMU OIIMOKaMHu.
MopennpoBaHre KaHAJIOB CBSI3U.

1.7. Illomexoycmotivugocmov cucmem nepeoadu coooujerull



29.
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3amaun CHHTE3a ONTUMAIBHBIX NpuéMHHKOB. Kpurepunm kayectBa mnpuéma COOOIIEHUIL.
OnTumanbHBIE aNrOpPUTMBI NPHUEMA IPU IOJTHOCTBIO M3BECTHBIX IapaMeTpax CHUTHAJIOB
(KorepeHTHBIM MpuéM), TOHATHE coryiacoBaHHOro ¢(uibTpa. CorjmacoBaHHble (QUIBTPHI IS
OCHOBHBIX THIIOB CHUTHalO0B. [IoMEXOyCTOMYMBOCTH ONTHMMAJIBHOTO KOI€PEHTHOrO Ipuéma
JUCKPETHBIX CUTHAJIOB.

ITpuém 1 curHaioB B KaHaJax ¢ MEXKCUMBOJIBHOM HHTep(hEpEeHINEH.

[Tpuém curnanoB ¢ HeompenenéHHou (as3oil (HekorepeHTHbIM npuém). [lpuém B ycmoBusx
¢bnykryanuit ¢a3 v ammiautyn curHanoB. [IpuéM AHMCKpPETHBIX COOOLICHMH B KaHamax ¢
COCPENOTOYEHHBIMU IO CIIEKTPY U UMITYJIbCHBIMU IOMEXaMHU.

Ocob6eHHocTu npuéma coOOLIEHUH B OITUYECKOM JUAara30He BOJIH.

CpaBHEHHE TIOMEXOYCTOWYMBOCTH BAapHAHTOB IEpedadd AMCKPETHBIX coobmenuid. [lpuem B
uesioM. [TosneMeHTHBIN NpUEM ¢ KECTKUMU U MATKUMU perieHusaMu. Teopema JI.U. dunka.

1.8. Ilomenyuanvhvie 603MOACHOCIU NepeOayU COOOWEHUL NO KAHANAM C8A3U
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IIpobnema obecrieueHHsI BHICOKOM TOYHOCTH IE€peJaud JUCKPETHBIX COOOIIEHUI B KaHamax ¢
nomexamu. lloTeHnanbHbIe BO3MOKHOCTH JUCKPETHBIX KaHAIOB CBs3H, Teopema K. IlleHHOHa
JUIsL JUCKPETHOIO KaHasa CBS3H.

[ToTreHnmanpHble BO3MOYKHOCTH HEINPEPBIBHBIX KAaHAJIOB CBSA3M IIPU IEpeAadyd JAMCKPETHBIX
cooOuieHuit. [IpomyckHas ciocoOHOCTh KaHasla CBSI3H.

Kpurepun nomexoycToHUMBOCTH NEpeauld HEMPEpbIBHBIX cO00IIeHnH. OnTtuManbHas OLEHKa
[apaMeTpoB CUTHAJIA. OnTumainbsHas JeMOAYIAL U HEIPEPBIBHBIX CUTHAJIOB.
[TomexoycTOMUNBOCTh CUCTEM I€peadl HENpPEpBIBHBIX COOOIIEHHUH INpU ciaadbIX IOMEXax.
[Topor nomexoycToWYMBOCTH. AHOMajbHbIE OMMOKH. OnTUManbHas JUHEHHas (UIbTpaLus
HETPepBIBHBIX CUTHAIOB, puibTp Kommoroposa — Bunepa. ®unprpanus Kanmana.

Pemenune 3anaun HenuHeiHo# (uibTpanuu. LudpoBas nepenada HenmpepbIBHBIX COOOLIECHHH,
HMITYJIbCHO-KOI0OBast MOLYJISALIMS U KOAUPOBAHUE C IIPEICKA3AHUEM.

AnanTuBHBIE METO/IbI LU(POBOTO MPEICTABICHHUS HENPEPHIBHBIX COOOIICHHH.

2. CucteMbl U ceTH TeﬂeKOMMyHI/IKaHHﬁ

2.1. Dnemenmul meopuu Macco8o2o 00CIYHCUBAHUS
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OcHOBHbIE TOHSTHS MaccoBOIO OOCIY)XMBaHHS, KIacCU(PUKALUsi CHCTEM MacCOBOTO
obcnyxxuBanust (CMO), THIOBBIE pacHpefeNeHdsi B TEOPHUH MaccOBOr0 0OCTYXHMBaHU,
nokazatenu  dpdextuBHoctu CMO, Tteopema Jlurrina, o6macT TPUMEHEHHUS, METOJbI
uccnenosanust CMO.

Mopnenn BXOAHBIX MOTOKOB. CTalMOHAapHBIE U HECTALMOHAPHBIE IOTOKH, IYaCCOHOBCKHE
IIOTOKH, IOTOKK DpiaHra, notoku [lanpma, TeopeMa XuHYMHA O CXOJAUMOCTH CYyMMBI TIOTOKOB.
Mapxkosckue CMO. Cuctemsbl ¢ OECKOHEUHONH M KOHEYHOU ovepenbro, MHOTOoMMHETHRIe CMO,
CMO c otkazamu, CMO ¢ KOHEYHBIM U OECKOHEYHBIM HCTOYHHUKOM, METOJMKa pacuéra
nokasaresneit ¢ pexTuBHOCTH MapkoBckux CMO.

[TonymapkoBckue caydailHple mpouecchl, wmeron Kenpgamia, aHamyM3 BIMSHUS —3aKOHA
pacripesielieHusi BpeMeHH OOCIIy)KMBaHUs Ha cpennee Bpems oxkuganus CMO, mpuopuTeTHbIE
CMO, BuIbl NOpPUOPUTETOB, MeToAMKa aHanmuza npuoputretHeix CMO. OcobeHHoCcTH
MyJabpTuILIeKcupoBanus B ceTssx PDH u SDH.

Mertobl uMHuTarmOHHOTO MoJenupoBanuss CMO.

O6mme monenu CMO, MeToabl MOAETHPOBAHUS BXOAHBIX IMOTOKOB, METOJII MOJIEINPOBAHUS
MpoLeaypbl 0OCITY)KMBAaHUS TpPEOOBAHUN, MOJAEIMPOBAHHUE IO BPEMEHU U IO COOBITHSM,
IUIAHUPOBAaHUE  CTATUCTHYECKOIO  DKCIEPUMEHTa,  METOABl  COKpPALEHUS  BPEMEHU
MOJIETTMPOBaHUS, CMEIIaHHbIE (aHATUTUYECKHE U UMUTAIIMOHHBIE) MeTOo bl aHanu3a CMO.



2.2. Cemu Macco8o2o 00CayHcusansi
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[TonsTHE ceTeit MacCOBOTO OOCITY)KHBAHHS.

MapkoBCcKHE CETH MacCOBOTO OOCITY)KHBaHHS, MOICIUPOBAHHUE CHCTEM Iepefavyd JaHHBIX
CETSIMM MAacCOBOT'0 OOCITYKUBAHHUS.

[IpencraBnenue o cersax Ilerpu. OcCHOBHbIE BapuaHThl MCIOIb30BaHUA ceTed llerpum mis
MOJICJIMPOBAHUS CUCTEM U CETEeM TeJIeKOMMYHHMKaluid. MojenupoBaHrie Ha OCHOBE KYCOYHO-
JIMHEWHBIX arperaToB. DJEMEHThl TECOPUU TMPEIUKATOB W WX HCIIOIB30BAHUE JIJISI OMUCAHUS
MPOrpaMMHO-aNNapaTHBIX KOMIUIEKCOB.

[IpencraBnenuss 00 skcrepTHOM cucrteMe. OCHOBHBIE Pa3HOBHJIHOCTH OOOJIOYEK SKCIEPTHBIX
cucteM. lloHATHsT  MareMaTHueCcKOro  ammapara  pa3JIMYHbIX  HEYETKUX  MHOXKECTB.
Hcnonps3oBanre BO3MOKHOCTEH TEH30PHOTO HCYHUCIICHHS JUISI MOJCIUPOBAHMS IIPOrPAMMHO-
anmnapaTHbIX KOMILJIEKCOB.

2.3. Apxumexkmypa cucmem u cemeu meieKoOMMYHUKaAyuil
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Ocnosbi cemesgbix mexnono2uti. ApXUTEKTypa 1 OCHOBHBIE 3JIEMEHTBI T€JIE€KOMMYHUKAIIMOHHBIX
ceTeil. ApXMTEKTypa B3aUMOJEHUCTBUS  OTKPBITBIX cucteM. (CeMuUypoBHEBash MOJENb
B3auMosieHcTBUs OTKpBITHIX cucteM (BOC). YpoBHM Monenu M (QyHKLHMM, pealu3yemble Ha
KaxaoM u3 e€ ypoBHei. OcHoBHble 3neMeHTbl Mojenu BOC: ¢(yHKIMOHAIBHBIA YpPOBEHb,
ycayra, ciyx0a, coeTuHeHne, 010K JaHHbIX, IPOTOKOJ cBsi3u. Onpenenenue npoTokosa CBI3Hu U
ero HaszHauyeHue. [loHATHE TMPOTOKOJIBHOTO cTeKa H MNpodmis TpoToKosIoB. CrocoObl
cneuu(uKauy W BepUPHUKAIMKU  TEJICKOMMYHUKALMOHHBIX  IMPOTOKOJOB.  [IpoTOKOiBI
¢usnveckoro ypoBHs. [IpoTokosnbl kaHanbHOTO YypoBHS. OCOOEHHOCTH TPOTOKOJIOB IS
JIOKAJIbHBIX U TJ100aIbHBIX ceTel. [IpoTOKOIIbI, IpUMEHSIEMBIE B JIOKAIBHBIX CETAX.

Meroasl KOMMYTalMU B CETAX TEIEKOMMYHUKALIMN.

Cucmemvr u cemu menekommynuxkayuu. HazemHble cpencTBa cucteM U ceTei
TenekoMMyHuKauuid. CeTu nNpoBOIHOM TeaepOoHUN.

Panuopenelinble IMHUY CBS3H.

CucreMbl NERHPKUHTOBON PaIUOCBSI3H.

CucreMpl cOTOBOM CBSI3M. TpPAaHKMHIOBBIE CUCTEMBI CBs3H. CIELMAIBHBIE CUCTEMBI CBS3H:
BOMCKOBBIE, C MOJBOIHBIMH UJIU TIOJ3€MHBIMH 00OBEKTAMHU U JP.

Cuctembl cyTHUKOBOHM cBs3H. [IpuHummel nmoctpoeHus cucrem cnyTHUkoBoi cBszu (CCC).
CucreMbl OpOUT CITYTHUKOB CBSI3U. BHbI, 0COOEHHOCTH U CTIOCOOBI OPraHU3alluK CITYTHUKOBBIX
panuonuHui. XapaKTepUCTUKH CIYTHUKOBBIX paguoiduHuid. J{nanasonsl pabounx yactor CCC.
[IpyHIMIBI MEXIYHAPOJHOTO U TOCYIApPCTBEHHOI'O PErYJIHPOBAHMS HCHIOJIb30BAaHUS YacTOT B
CCC. Ocnognble nokazatenu CCC. 30Hbl BUIUMOCTH, TOKPBITUS, 00cIyxuBanus. [IpomyckHas
cnocobHocTh CCC. Ceanc cBs3u B CCC u ero npogomxutensHocts. Bunbl Tpagukos B CCC.
Oco6ennoctu nocrpoenuss CCC ans Tene- U pajuoBeIlaHusi, TenedoHNH, NepeJadn JTaHHbIX,
JUI Tiepe/layd MyJIbTUMeuitHOro Tpaduka. CUCTeMbl paJHOBENIaTeIbHON CIyTHUKOBOMN CBSI3H.
Cuctembl (UKCHPOBAHHOW CHYTHUKOBOH cCBsi3u. CHCTEMBbl NMOJBM)KHOM CIYyTHUKOBOHW CBSI3H.
DKOHOMHMYECKHE IMOKa3aTelu WU KPUTEPUU HKOHOMUYECKOW 3(P(HEKTHUBHOCTH HCIOIb30BaAHUS
CCC. Meton mHoroctaniimonsoro gocryma (MJI). CriocoObl opraHu3aiiii MHOTOCTAHITMOHHOTO
noctyna. M/l ¢ 4acTOTHBIM pazzieieHHeM KaHaloB. M/l ¢ BpeMEHHBIM pa3/eieHuEM KaHaJIOB.
M/l c pa3genenueM mno Qopme curHaioB. Meroabl ciydaiiHoro poctyna. OpraHuzanus
MH(OPMALIMOHHBIX U CiIyXeOHbIX KaHaioB cBs3u. Kocmuueckuit cerment CCC. BoproBoe
000opyZ0BaHUE CITYTHUKOB CBs3U. CriyTHUKH-peTpaHcasTopsl (CP). CP 6e3 0O6paboTku Ha O0pTy.
CP c o6pabotkoif Ha Oopty. Hazemnsrii cerment CCC. IlpuemHble, nepenaroinme U mpueMo-
nepenaromue 3emMHble craHMM (3C). OcoOeHHOCTH OpraHu3alM CIYTHUKOBBIX CETeH Ha
OCHOBE T'€0CTallMOHAPHBIX U HU3KOOPOUTAIBHBIX CIYTHUKOB CBS3H.

Crparerust pa3BUTUSI CUCTEM CITYTHMKOBOH cBs3H. lIpumepsl M OCOOEHHOCTH NEHCTBYIOIIUX
CHCTEM.
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[Tpumepbl 1 0COOEHHOCTH HU3KOOPOUTAIBHBIX CHCTEM CITYTHUKOBOW CBSI3H.

ITpumMepb! 1 0COOEHHOCTH CPEIHEOPOUTANIBHBIX CUCTEM CITyTHUKOBOM CBSI3H.

OcoOeHHOCTH TOCTPOCHUST OPOUTAIEHON TPYIITUPOBKH.

CucTeMsl CBS3M € UCIOJIb30BAHUEM I'€OCTALIMOHAPHBIX CIIyTHUKOB.

JlanmbHOCTh  pajuocBs3u. PacueT »HEpreTM4eckoro MOTEeHIUala paauonuHuu. DakTopsl,
OrpaHUYMBAIOLINE AAJBHOCTh JEHCTBUSA KaHalla paJMOCBSI3U: 3HEProodecrevyeHue, BIMSHUE
napaMeTpoB KaHala (3aTyxaHue, pepakius u T.11.), TOMEXH | JIp.

[Ipunuunsl  obecnieueHuss  MHPOPMALMOHHOM  O€30macHOCTH  CUCTEM M ceTed
TEJICKOMMYHUKALIUH.

Onenka ysa3BumocTH uHpopmauuu. OmnpeneneHue TpeOOBaHMN K 3aluTe HMHGOPMALMH.
OyHKIUY U 33729y 3aUThl HHGopManuu. CpeacTBa 3alUThl U CHCTEMBI 32U THI HH(OPMAIIHH.
Kpunrorpadguueckue MeToAbl M CpPEeACTBA 3alUTHI. 3alUTa MHMOPMALUU B KOMIIBIOTEPHBIX
cucTeMax.

2.4. Ilpedocmasnenue 0CHOBHBIX UHHOPMAYUOHHBIX YCIIYe CEMAMU MENeKOMMYHUKAYUL
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PeueBoii curnan, ero OCOOCHHOCTHM W XapaKTEPUCTUKU. 3BYKH, (OHEMBI, (HOPMAHTHI.
PacrioznaBanue peuyn cIyXOBBIM aliapaToM YeloBeKa.

CraTucTuyeckue XapaKTEepUCTUKU PEUYEBBIX CHUTHAJIOB: MHTEPBAl CTALlMOHAPHOCTH, 3aKOHBI
pacnpesieNieHus, JHEPreTUYECKUI CIeKTP, KOppeIIIHOHHas GYHKIIMH U Pa300PUUBOCTh PEUH.
Boxonepsl: monocHBIH, (OpPMAHTHBIM, TOMOMOpP(HBIA, JUHEWHBIA MpencKa3aTelb pedn
(unpenep), GoHEMHBIN BOKOAED.

Cxkpembiiepsl, paboTaroIKe B 4aCTOTHOM, BPEMEHHOMW, YaCTOTHO-BPEMEHHOM 00JIacTsIX.
[udpoBoe ckpeMOIMpOBaHHE pPEUH.

MeTo bl MOAYIISILIMM [IPH NIEPEAAYN PEUEBBIX CUTHAJIOB.

[lepenaya peueBbIX CUTHAJIOB B OOIIEM MakeTe, IpodiieMa HapyIIeHHs MaclITada BPEeMEHHU.
[Tpo6nemMbl BEICOKOTOYHOM Nepeaadn N3MEPUTENIbHON HH(OPMAIIMH B TEIEKOMMYHHKAIIMOHHBIX
cHCTeMax U CeTAX, HOTEpHU U 3a/1eP>KKU COOOIIEHUH.

TenemeTpuss U OLIEHKAa TEXHUYECKOIO COCTOSIHUSI OOBEKTOB M TEXHOJIOTMUECKHUX MPOIECCOB.
WHTennekTyanu3anus nporpaMm U3MEepeHHH.

MeToapl SKOHOMMYHOTO TpeAcTaBieHus] n300pakeHuid. OCHOBHBIE CTaHIAPThl KOJIUPOBAHUS
1300pa’keHUM, UCTIONb3yeMbIE B CETSAX IIMPOKOIO MOJIb30BAHUS.

Bo3moskHOoCTH 6€3pacTpoBOro NMpeACcTaBICHUS N300paKeHHI.

CornacoBaHue METO/10B MPEACTaBICHUS N300paKEHUH U TPOTOKOJIOB.

DOKOHOMHOE HCIIOJIb30BAHUE PECypcoB CETHM NpU OpraHu3alud  BHJIEOTENEeHOHUH U
TeJNEeKOHpEPEHIIHH.

[IpenocraBnenne HHPOPMAITMOHHBIX YCIYT MOJIBUKHBIM OOBEKTAM.

OOmue npuHIUOBI M KIAacCU(UKALMUSg CUCTEM IMOJABMXKHOM paauocBs3u. TpaHKUHTOBBIE,
COTOBBbIE, OECIPOBOJIHBIC, IMEHIKUHIOBbIE W CIIYTHUKOBBIE CETH TMOJBM)KHOM pPaJUOCBA3H.
Panunocern nepenaun paHHbiX. CTaHAapThl U CHUCTEMBl TMOABUXHOW paJMOCBS3H TEPBOTO,
BTOPOTO M TPETHETO MOKOJeHHH. /[ama3oHbl 4acToT, MPOTOKOIBI WHPOPMALIMOHHOTO 0OMeHa,
CHUCTEMBI CETEBOTO YIPAaBJIEHUS, CUCTEMbl CUTHAIM3alMKU. BUIbl yciIyr, mpeaocTaBisieMbIX B
CETSIX MOJIBUKHOM paJiMOCBS3H.

KomMMmyTannonHoe u TepMuHaNbHOE 000pyI0BaHUE CUCTEM MOIBUKHON PaInOCBSI3H.
OO6opynoBaHHe CHCTEM TOJBMKHON PaJMOCBS3U: COCTaB M OCHOBHBbIE 0COOEHHOCTH. OCHOBHBIE
(GYHKIWW; TIPUHITAITEI TOCTPOSHUS ¥ THITHI KOMMYTAITMOHHBIX CHCTEM.

Mogenu paaMoOKaHAJTOB M TpEACKa3aHWs YpPOBHS CUTHaja Ui €CTeCTBEHHBIX YCIOBUH
pacrpoCTpaHEeHUs] PAJAUOBOJIH B YCIOBHUSX CEIBCKOM M TOPOJCKOM 3acTpOWKU. MeToasl
YaCTOTHO-TEPPUTOPUAIBHOTO  IUIAHUPOBAHMS; KJIACTEPHBIE MOJIENIM; pacyeT OCHOBHBIX
MapaMeTpoB YAaCTOTHOTO IUIaHa, MapaMeTpoB CTAaHIUI M TpaduKa CEeTH; METOJbI MOBBIIIEHUS
€MKOCTH CeTeil; MPoOIIeMBbl AJIEKTPOMarHUTHOH COBMECTUMOCTH.



2.5. I[Ipedocmaenenue unmezpupo8aHHbiX UHPOPMAYUOHHBIX YCIIYe

82.

83.
&4.

10.

[TpuHIHITBI IPEeOCTaBICHUS HHTETPUPOBAHHBIX HH(POPMAIMOHHBIX YCIyT. OCHOBHBIC BAPHAHTHI
MOCTPOCHUSI  CTPYKTYpbl Takera. BoO3MOXHOCTHM  ajanTalud  CTPYKTYphl —IakeTa K
XapaKTePUCTHKAM HH(POPMAIIMOHHBIX MOTOKOB, 3(PQPEKTUBHOCTh amanTarnuu. [lepcreKTuBHBIC
TEXHOJIOTHH TPEIOCTaBICHUSI WHTETPUPOBAHHBIX HMHpOpManuoHHbIX yciyr: ATM u Frame
Relay.

Certb Internet u Internet-texnomoruun. Cetr Intranet 1 Web-texnonoruu.

OntuMuzanus TEIEKOMMYHUKAIIMOHHBIX CHUCTEM W CETed M0 COBOKYMHOCTH ToOKa3arenen
KadecTBa (BKJIIOYAs TEXHUKO-DKOHOMHYECKUE).

BOITPOCHI BCTYIIUTEJIbHOI'O OK3AMEHA

OOmme cBeleHHsS O CHCTEMax M CETAX TeleKoMMyHuKanuii. Mubopmanms, coolmeHus,
curHasipl. CHCTEMBl M CETH TeNeKOMMYHMKalMi — cpefa HMHGOPMAlMOHHOTO OOMEHa, HX
Ha3HAYEeHUS, 3a/1a4H, COCTAaB MPEAOCTABISEMBIX YCIYT.

[Tonarue Hecymero curnana. Knaccugukanus cursanos, 0aza curnaina, YacTOTHO-BpeMeHHas
Matpuna. [Ipocteie U cioXHBIE (COCTaBHbIE) CUTHaNbl. |'€éHepalusi CUTHAJIOB pPa3HbIX THUIIOB.
Monynauus U AeTEKTUpOBaHUe CUTHAJIOB. CIIEKTPbI MOIyJIMPOBAHHBIX CUTHAJIOB.

Orubaromas (a3a ¥ 9acToTa Y3KOIOJIOCHOTO CHTHAlA. AHATUTHYECKHE CUTHAIBL. OCHOBHBIC
BHJbl MOAYJSLIMM, IPUMEHSEMbIE B KaHaJlaX CHCTEM TeleKoMMyHHKanuil. CBoiicTBa u
HCII0JIb30BaHNE OJHOIOJIOCTHON Moayiaunu. OCOOEHHOCTH MOJYJISILUU U IE€TEKTUPOBAHUS PU
JUCKPETHOM MOJYJIUPYIOLEM CUTHAJIE.

Koppensuuonnas ¢GyHKIMS W CHEKTpajIbHAS IJIOTHOCTh MOUTHOCTH TaPMOHUYECKUX CHTHAJIOB,
MOJYJINPOBAHHBIX CIy4ailHBIM IIPOLIECCOM.

N3065ITOYHOCTS MCTOYHUKA COOOIICHUsT W npu4nHbl €€ mosiBieHus. Kimaccudukanus metonos
YMEHBIIIEHUSI N30BITOYHOCTH, YMEHbIIEHHE CTaTUCTUYECKONM U CEMaHTUYECKOH M30BITOYHOCTH.
Teopema K. IlleHHOHa O KOAUPOBAHMM HCTOYHUKA. KOHCTPYKTHMBHBIE METOIbl KOAWPOBAHUS
MCTOYHUKOB, KOJUPOBAHHUE PEUEBBIX CUTHAJIOB M CUTHAJIOB BUIE0 U300paKeHUH.

3ajaya mnomexoycroilunBoro koaupoBaHus. Kiaccupukanus mNOMEXOyCTOWYHMBBIX KOJIOB.
bnokoBble Kozbl U MX JekoaupoBaHue. [TpumMepsl BaxkHeHIIMX OJO0KOBBIX KOJOB. L{ukianueckue
KOJIbl, METOJbl HUX JAeKoaupoBaHusa. CBEPTOUHbBIE KOABI, HUX KIACCHU(PHUKAIUs U OCHOBHbBIE
XapaKTEpUCTUKU. MeTO/IbI 1EKOAUPOBAaHUS CBEPTOUHBIX KOZOB.

O} PexTUBHOCTh M SHEPreTUUEeCKU BBIMIPHINI KoAupoBaHus. KoaupoBaHue B KaHajmax cC
namaTei0. HenuneliHoe kogupoBanue. MexyHapoIHbIE CTaHJAPTHI CKATHUS PEYEBBIX U BUIEO
COOOIIIEHU.

Knaccudukanus MeTofoB ymjaoTHeHHs KaHajoB. JIMHelHble METOAB! YIJIOTHEHHS KaHaJOB U
noctyna. YactoTHoe, BpeMeHHOE U (ha30BOE pa3]CIICHUE KAaHAJIOB, pa3JelieHHE KaHAJIOB I10
¢opme curnanoB. OCHOBBI JINHEHHOW TEOpPUU YIUIOTHEHUS U pa3jeieHus KaHanoB. [IpuHIumsI
MaKeTHOH nepenayn HHPOpMaluu (He3aKperIEHHbIE KaHabI).

HuskockopocTHbIE ¥ BBICOKOCKOPOCTHBIE MOJIEMBI JJIsi MPOBOJAHBIX M PaguoguHuil. Moaemsl
BOJIOKOHHO-ONTUYECKUX KaHAIOB CBA3H. OCOOEHHOCTH MOJIEMOB MHOTOCTAHIIMOHHOTO JIOCTYIIA.
Monewmsl 115 iepefaun HHGOPMaLUU 10 SHEPTETUYECKUM ceTAM. MoJieMBbl JUIsl KaHAJIOB CBSI3H C
NepeMEHHbBIMH TMapaMeTpaMu. lcmonb30BaHue B MOAEMax IOJI0COCOEpEralonux METO/10B
nepenadyu U npuéma curanoB. OcOOEHHOCTH MOJEMOB TP Pa3HECEHHOM IIpHEME.
Knaccudukanus cooOmenuii, curtanoB u nomex. CiydaiiHble HpOIECCHI U HUX OCHOBHBIE
XapaKTePUCTHKU. DHEpreTHYecKrue XapaKTePUCTUKH CIy4ailHBIX MPOIIECCOB, DHEPreTUUYECKUE
CIIEKTpBI, CBOWCTBA KOPPEALMOHHBIX (PYyHKIMH, Teopema Bunepa — XununHa. ['ayccoBckue u
MapKOBCKHE CllydyalfHble IPOLIECChl. Y3KOIOJIOCHBIE, CllydyailHble TMpolecchl. BbIOpocsh
cly4ailHBIX MporieccoB. Moienu AMCKPETHBIX U HEMPEPBIBHBIX HCTOYHUKOB HH(pOPMALIUH.
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MeTtoapl aHanM3a CTallMOHAPHBIX U NIEPEXOAHBIX PEXXMMOB KaHAJIOB CBsI3U. JINHEHHbIE KaHANbI C
IIOCTOSIHHBIMM TTapaMeTpaMu. IIpoxoxzaeHne CUTHajaOB M IOMEX 4epe3 JIMHEWHBIE KaHaJbl C
IIOCTOSIHHBIMM [TapaMeTpaMH.

Mertoabl aHaM3a HEIMHEHHBIX KaHaioB. [IpeoOpa3zoBaHue CUIHAJIOB M IOMEX B HEJIMHEHHBIX
KaHajaXx C IOCTOSHHbIMM mapamerpamu. CTaTUCTHYECKHE XapaKTEPUCTUKH IIPOLECCOB Ha
BBIXOJIC HEJIMHEWHBIX YCTPOMCTB U METOABI UX HAaXOXKIcHUs. HennHelHble ycTpolicTBa KaHAJIOB
CBSI3U: peo0pa30BaTeNI YaCTOTHI, OTPAHUYHUTEIH, JETEKTOPBI, TEHEPATOPHI, MOAYJISATOPHI.
Kanansl cBsI3U ¢ IEPEMEHHBIMH [1apaMETPaMH, IIPOXOXKACHUE CUTHAJIOB Y€pE3 KAHAJBI CBA3HU C
IIEpEMEHHBIMU I1apaMeTpamu. PacnpeneneHue sHEpruM CUrHajga BO BPEMEHHOMW M 4aCTOTHOM
obnactsax. Ilapamerpuueckoe ycuieHue, MnpeoOpa3oBaHHME M TIE€HEPUPOBAHME CUTHAJIOB.
JlMcKpeTHbIE TMHENHbIE KaHaIbl. METO/bl aHaIu3a U CUHTE3a JUCKPETHBIX KAHAJIOB CBSA3M U UX
ycrpoiicTB. Lludpossle GuiabTpsl, (huznyeckas OCyHIECTBUMOCTh M YCTOMYHMBOCTH IIM(PPOBBIX
¢ubTpoB. PexypcuBHBIE U HepeKypcHBHbBIE HU(POBbIE QUIBTPBI. XapaKTEPUCTUKH LU(PPOBBIX
¢uibTpoB. [luppoBoil cCHEKTpalbHBIM aHAIM3 HAa OCHOBE JUCKPETHOrO U  OBICTPOro
npeoOpa3oBaHusl.

Mogenu HenpepbIBHBIX KAaHAIOB CBS3U: KaHal 0e3 MoMeX, KaHal ¢ aJJIMTUBHBIM TayCCOBBIM
IOIyMOM, KaHall C HeompeneneéHHoW (a30il CUTHaNa W aJAUTUBHBIM IIYyMOM H KaHal C
MEXCUMBOJIbHON UHTEppEepeHIMEN 1 aINTUBHBIM IIIYMOM.

Mogenu JIUCKPETHBIX KAHAJIOB CBSI3U: JIBOMYHBIA CHMMETPHYHBIA KaHal Oe€3 mamsTH,
aCUMMETPUYHBIM KaHan 0e3 MaMsATH, KaHal C MaMAThIO M KaHaj C MaKeTHbIMU OLIMOKaMHu.
MopennpoBaHre KaHAJIOB CBSI3U.

3ajaun  CHHTE3a ONTUMAaJbHBIX MNPUEMHUKOB. Kputepuum kadecTBa mnpuéMa COOOLICHUH.
OnTumasibHble aIrOpUTMBl TpuUEMa MpU IOJTHOCTBIO M3BECTHBIX IapaMeTpax CHUTHAJIOB
(KorepeHTHbIM NpuéM), NMOHATHE coryacoBaHHOro ¢uiabTpa. CorjacoBaHHble (GUIBTPBI AT
OCHOBHBIX THIIOB CHUTHajOB. [loMeXOycTOHYMBOCTh ONTHUMAJIBHOIO KOI€pEHTHOro MHpuéma
JUCKPETHBIX CUTHAJIOB.

[Tpuém curnanoB ¢ HeompenenéHHou (as3oil (HekorepeHTHbIM npuém). [lpuém B ycmoBmsx
¢bnykryaruit ¢a3 v ammiauTyn curHaioB. [IpuéM AHMCKpPETHBIX COOOLIEHMH B KaHamax cC
COCPENOTOYEHHBIMHU IO CIIEKTPY U UMITYJIBCHBIMU ITOMeXaMu. Oco0eHHOCTH MTpHEéMa COOOIIEHUI
B ONTHYECKOM JIMAIIa30HE BOJIH.

CpaBHeHHE TOMEXOYCTOMYMBOCTH BAapHUAHTOB IEpeladl JUCKPETHBIX coobmieHuit. Ilpuem B
nenoMm. [TosnemMeHnTHBIN NPUEM ¢ KECTKUMU U MATKUMU pelneHusmu. Teopema JI.W. Ounka.
[Tpobnema obecrieueHusi BHICOKOW TOYHOCTH TE€peaaud JUCKPETHBIX COOOIEHUN B KaHalIax ¢
nomexaMu. lloreHnmanbHbIE BO3MOKHOCTH JUCKPETHBIX KaHaloB cBs3u, Teopema K. IllenHona
JUISL TUCKPETHOTO KaHasa CBSA3H.

[loTeHuManbHBIE BO3MOXHOCTH HEINPEPBIBHBIX KaHAJIOB CBSI3M IPU NEPENayd AMCKPETHBIX
coobmienuit. [IpomyckHasi crtocoOHOCTh KaHala CBSI3H.

Kputepun noMexoycTOWYMBOCTH MEpeaaydl HENmpepbIBHBIX cooOmeHnid. OnTumManbHas OLeHKa
apaMmeTpoB CUTHAJA. OnTumainbpHas JEMOTYIISA S HENPEPBIBHBIX CUTHAJIOB.
[ToMex0ycTOMYMBOCTh CHUCTEM I€pellaud HEMpPEPBIBHBIX COOOIIEHUM MpH C1adbIX HOMeXax.
[Topor momexoyctoiuuBOCTH. AHOMalibHblEe OWMOKU. OnTHMaibHas JTUHEHHas (uIbTpanus
HENpepbIBHBIX CUTHANOB, puinbTp Kommoroposa — Bunepa. ®unbrpanus Kanmana.

Pemenue 3amaun HenuueitHoW ¢unbTpanuu. Ludposas nepegaua HempepbIBHBIX COOOIICHMI,
HMITYJIbCHO-KOJ0Basi MOAYJISLUS U KOJAUPOBAHUE C MPEICKA3aHUEM.

OcHOBHbIE TOHSTHS MaccOBOIO  OOCIY)XMBaHHS, KIacCHU(pUKaLUsi CHCTEM MacCOBOTO
oociyxxuBanust (CMO), THIOBBIE pacupeleNeHusi B TEOPHH MacCOBOTO 0OCTYyXHMBaHUS,
nokazatenu dpdexruBHoctn CMO, Tteopema Jlutrtina, oOJaCTH TNPUMEHEHHS, METOBI
uccinenosannsa CMO.

Mapxkosckue CMO. Cuctembl ¢ O6CKOHEUHONH M KOHEYHOW ovepenbro, MHOTOoMMHETHRIe CMO,
CMO c otkazamu, CMO c KOHEYHbIM U OECKOHEUHBIM HCTOYHHKOM, METOJMKa pacuéra
nokasareneit 3 dextruBHOCTH MapkoBckux CMO.
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ITonymapkoBckue ciydaiiHble mporecchl, Meron Kenpamna, aHanau3 BIUSHUS 3aKOHA
pacnpezielieHuss BpeMeHH 00CTyKuBaHUsI Ha cpeaHee Bpems oxunanus CMO, npuoputeTHbie
CMO, BuIBl TNPHOPUTETOB, MeToAMKa aHanmu3a npuopureTHbix CMO. Ocobennoctu
MyJbTUILIEKcUpoBanus B cetsix PDH u SDH.

Metoaet  umuTanmonHoro wmozenupoBanus CMO. O6mume wmomemu CMO, wmetofs
MOJIETTUPOBAaHUSl BXOJHBIX TOTOKOB, METObl MOJEIMPOBAHUS MPOIEAYpbl O00CTy>KUBaHUS
TpeOOBaHUIl, MOAEIMPOBAHUE TIO BPEMEHU U MO COOBITHSM, IJIAHUPOBAHUE CTATUCTUYECKOTO
9KCIIEPUMEHTA, METO/IbI COKPAILIEHUSI BpEMEHU MOJECITUPOBAHUS, CMEIIaHHbIE (AHATUTUYECKUE U
MMUTALMOHHBIE) MeTO bl aHanu3a CMO.

[Tonstue cereid maccoBoro oOciyx uBaHUS. MapKOBCKHE CETH MaccOBOrO OOCTY>KHMBaHUSA,
MOJICIIMPOBAaHUE CUCTEM MEpeaayy JaHHBIX CETSIMU MacCOBOTO OOCITYKUBaHUSI.

[IpencraBnenne o cersax Ilerpu. OcHOBHbIE BapuaHTBl HCHOJB30BaHUs cered lletpu nis
MOJIETUPOBAHUS CUCTEM U CeTell TEJIEKOMMYHMKanuil. MojenupoBaHUe Ha OCHOBE KYyCOYHO-
JIMHEWHBIX arperaTtoB. DJEMEHTbl TECOPUU MPEIUKATOB U HX HCIOJIb30BAHUE U1l ONUCAHUSA
IIPOrpaMMHO-AIIAPaTHBIX KOMITJIEKCOB.

[IpencraBnenust 06 sxcnepTHOI cucteme. OCHOBHBIE PA3HOBUIHOCTU OOOJOYEK 3KCHEPTHBIX
cucreM. [loHsATMS  MaTeMaTHMYeCKOro  ammapara  pa3jdd4HbIX  HEYETKUX  MHOKECTB.
Hcnonbs3oBaHnre BO3MOXKHOCTEH TEH30PHOIO HCYHUCIECHHUS JIsI MOJEIMPOBAHMS IPOrPAMMHO-
anmnapaTHbIX KOMIUIEKCOB.

ApXUTEKTYypa Y OCHOBHBIE 3JIEMEHTHl TEJIEKOMMYHHUKALIMOHHBIX CETeH. ApPXUTEKTypa
B3aUMOJICHCTBUS OTKPBITBIX cucTeM. CeMuypoBHEBash MOJENb B3aUMOJCHCTBUS OTKPBITHIX
cuctem (BOC). YpoBHu Mmozenu u (GyHKIHMH, pealu3yeMble Ha KaxIOM U3 e€ ypOBHEIl.
OcHoBHble 351eMeHTsl Mosien BOC. MeTopl KoMMyTaluu B CETSIX TEIEKOMMYHUKALIUH.
HazemHuble cpenctBa cucreM u cereld TenekoMMyHukanuil. CeTd MPOBOAHON TenedOHUU.
Papunopeneiinbie TMHUU CBSI3U.

Cucrembl coTOBOM CBsI3U. TpaHKUMHIOBBIE CUCTEMBbI CBsA3U. CrelMalIbHbIE CUCTEMBI CBS3H:
BOMCKOBBIE, C IIOJIBOIHBIMH UJIU MIOJ3€MHBIMH O0OBEKTAMHU U AP.

Cuctembl cyTHUKOBOM cBs3M. IIpuHImnel nmoctpoeHus cucreMm cnyTHukoBoi cBsazu (CCC).
CucremMbl OpOUT CITYTHUKOB CBSI3U. BHbl, 0COOEHHOCTH U CTIOCOOBI OPraHU3allUK CITYTHUKOBBIX
panuonuHui. XapakTepUCTUKU CHYTHUKOBBIX panuonuHuil. Buasl TtpaduxkoB B CCC.
Oco6ennoctu noctpoenus CCC nmns Tene- U paauoBelIaHus, TeaehOHUH, Mepeay TaHHbIX,
Ui Tiepeiau MyJIbTUMeAUHHOro Tpaduka. CUcTeMbl pagloBEIIaTeIbHON CITyTHUKOBOM CBSI3H.
Cucrembl pUKCUPOBAHHON CITYTHUKOBOM CBSI3U. CHCTEMBI MTOIBUKHOM CITyTHUKOBOW CBSI3H.
Merton MmHorocranionHoro goctyna (MJI). CrnocoObl opraHu3alid MHOTOCTaHLIMOHHOTO
noctyna. M/l ¢ 4acTOTHBIM pazzieieHHeM KaHaloB. M/l ¢ BpEMEHHBIM pa3eiieHUEM KaHaJIOB.
M/ ¢ pazaenenueM o ¢popme CUrHaiIoB. MeTo/Ibl CIly4aifHOro JOCTYyIA.

Oco0OeHHOCTH  OpraHM3allMd  CHOYTHUKOBBIX CeTEell HAa OCHOBE TI€OCTAl[MOHAPHBIX U
HU3KOOpPOUTAIBHBIX CIYTHUKOB cBA3M. CTparerus pa3BUTUS CHCTEM CIYTHHUKOBOH CBSI3H.
[Ipumepsl 1  OCOOEHHOCTH  JIEHCTBYIOIIUX  CHCTEM. IIpumepsl u  ocoOeHHOCTH
HU3KOOPOUTAIBHBIX ~ CHUCTEM  CIHYTHUKOBOW  cBs3u.  Ilpumepel U 0COOEHHOCTH
CPETHEOPOUTAIBHBIX CHCTEM CITYTHUKOBOM CBsi3u. OCOOCHHOCTH TOCTPOCHHSI OpPOMTAIBHON
rpynnupoBKUA. CHCTEMBI CBSI3U C UCIIOJIB30BAHUEM I'€OCTAl[MOHAPHBIX CITYTHUKOB.

JanbHOCTh paavocBsa3u. Pacyer »sHepreTMueckoro mOTEHLMada paauoiIuHUU. DakTophl,
OrpaHUYMBAIOLINE JAJTBHOCTh JEHCTBUS KaHalla pajMOCBSI3U: dHEprooOecreueHue, BIUSHUE
rapaMeTpoB KaHaia (3aTyxaHue, peQpakius 1 T.11.), TIOMEXH | JIp.

[Mpuniunsl  obecnieueHuss ~ MHPOPMALMOHHOW  O€30MacHOCTH  CUCTEM M ceTelt
TenekoMMyHuKanuid. OueHka ys3BUMocTH MHpopManuu. OmnpeneneHue TpeOOBaHUM K 3alluTe
uHpopmanuu. OyHKIMK U 331a4K 3aUTH HHGopMaru. CpeacTBa 3alUThl U CUCTEMbI 3aIUThI
nHpopmanuu. Kpunrorpapuyeckue MeTOAbl M CPeNCTBa 3alIUTHI. 3amuTa WHGOpMaluu B
KOMIIBIOTEPHBIX CHUCTEMAX.

PeueBoii curnan, ero ocoOeHHOCTH M XapakTepUCTUKH. CTaTUCTHUYECKHUE XapaKTepUCTUKU
pEUEBBIX CUTHAJIOB: HMHTEpPBAl CTAl[MOHAPHOCTH, 3aKOHBl DPACIPEAEICHUS, SHEPreTU4YECKHUM
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CHEKTp, KOppensuuoHHas (YHKIMU U pa300pYMBOCTE peud. BOKOJEpHI: IMOJOCHBIH,
dbopmaHTHBIM, TOMOMOPGHBIN, JIHHEHHBIA MpefcKa3aTenb peyu (mnpenep), (HoHeMHBIN
BOKOJEp. MeToapl MOAYJISINMU TIPU MIEPEladn PEUYEBBbIX CUTHANOB. [lepenaya peueBbiXx CUTHAIOB
B 00IIIeM IMaKeTe, mpodsieMa HapyIIeHUs: MaciTaba BpeMEeHH.

MeTobl SKOHOMHYHOTO TpeAcTaBieHusT n300pakeHuid. OCHOBHBIE CTAHIAPTHI KOJIUPOBAHUS
M300paKEeHM, NCIIONIB3YEMbIE B CETAX IIMPOKOTO MOJIb30BaHUA. Bo3MmoxkHOCTH Ge3pacTpoBOro
npencraBicHus u300paxkeHwit. CorjacoBaHWe METOJOB MPEACTABICHUS H300pKEHUN U
MIPOTOKOJIOB. DKOHOMHOE MCIOJIb30BaHUE PECYpPCOB CETH MPHU OpraHu3aluu BUAEOoTelIe(HOHUN U
TEJIEKOH(EePEHITHIA.

[IpenocraBnenne MHGOPMAIMOHHBIX YCIYr MOJBWXKHBIM OObekTaM. OOIIMe NPUHLHUIBI U
KJIaCCU(UKALUS CHUCTEM TOJBIKHOW PaaroCBS3U. TpaHKUHTOBBIE, COTOBBIC, OCCIIPOBOJHBIC,
CIyTHUKOBBIE CETH IOABMXHOM panuocBs3u. Panmocerm nepenaunm paHHbIXx. CTaHaapTsel U
CUCTEMBl TOABMKHOW PAJAMOCBSA3M IMEPBOTO, BTOPOrO M TPETHEr0 NOKOJEHUW. JlManma3oHbl
4acTOT, MPOTOKOJIbI HMH(OPMALMOHHOTO OOMEHa, CHUCTEMBbl CETEBOIO YIPABIEHUS, CHCTEMBI
CUTHanM3auuu. Buael yciyr, Npe1oCcTaBiIsIEMbIX B CETAX IMOJBUKHON paJMOCBSI3H.

Mopenu paauoKaHaaoB W IPEACKa3aHUs YpPOBHS CHUTHAJa [UIsl €CTECTBEHHBIX YCIOBUUI
pacrpoCTpaHEHUs] PAAUOBOJIH B YCIOBHUSX CEIBCKOM M TOPOJCKOM 3acTpOWKU. MeToasl
YaCTOTHO-TEPPUTOPUAIIBHOTO  IIJIAHUPOBAHMS; KJIACTEPHBbIE MOJENW; pacuyeT OCHOBHBIX
MapaMeTpoB YAaCTOTHOTO TUIaHA, MApaMEeTPOB CTAHIUH W TpaduKa CETH; METOIBI MOBBIIICHUS
€MKOCTH CeTeil; MpoOIeMbl AIEKTPOMArHUTHOM COBMECTHMOCTH.

[TpuHIHITBI IPeIOCTaBICHUS HHTETPUPOBAHHBIX HH(POPMAIIMOHHBIX YCIyT. OCHOBHBIC BApUAHTHI
MIOCTPOEHUSI  CTPYKTYpbl Nakera. BoO3MOXHOCTM ajanTalMu  CTPYKTYypbl IakKeTa K
XapaKTePUCTHKAM HH(POPMAIIMOHHBIX MOTOKOB, 3PQPEKTUBHOCTh amanTamnuu. [lepcrieKTHBHBIC
TEXHOJIOTUU TPEAOCTABICHUS WHTETPUPOBAHHBIX HHPopMaMoHHbIX yciayr: ATM u Frame
Relay.

Cerp Internet u Internet-texmomoruu. Ceru Intranet m Web-texnomorun. Onrtumusanus
TENIEKOMMYHUKAIITMOHHBIX CUCTEM U CETEW MO0 COBOKYIMHOCTU TOKa3aTesied KayecTBa (BKIOYAs
TEXHUKO-IKOHOMHYECKHUE).
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KpnTepml OIIeHKH HA JK3aMeHe M0 CIeNuaJIbHONH TUCHUILINHE

«Omauynoy — OTBET TMOCTYNAOIMM B AacClUPAaHTYpy JaH TIIOJHBINA, 0e3 3aMevyaHwid,
IIPOJAEMOHCTPUPOBAHbl 3HaHMUA MO cHenuanbHoM aucuumuuHe. IlocTynaromuii ¢cBOOOIHO Biajeer
TEOPETUYECKUM MaTepuaioM, NOHSITUWHBIM annapaToM; MPEICTaBWII JIOTUYHYIO CTPYKTYpY OTBETAa,
apryMEHTHPOBaHHbIE U CTPYKTYPHUPOBAaHHBIE BBIBOJbI, WILTIOCTpUpYOIIKE mpumMepsl. [locTynaromumm
IIPOJIEMOHCTPUPOBAHO MIPEICTABICHHUE O INIAHUPYEMOM JUCCEPTALMOHHOM HCCIEA0BAHUN.

«Xopowoy — OTBET NOCTYNAIOILEI0 B aCIUPAHTYPY NMpaBWIbHBIA, HO HenoJaHbIA. [IpuBeneHbI
WUTIOCTPUPYIOIIME TNPUMEPHl, HO 0000maromee MHEHHE HEIOCTaTOYHO —AapryMEeHTHPOBAHO.
[Toctynaronuii npaBUIBHO, HO HEJOCTAaTOYHO IIOJHO OTBEYAET Ha HK3aMEHAllMOHHBIE BOIPOCHI;
3aTpyJHSIeTCsl MpPU OTBETE Ha JOMOJHMUTENbHBbIE BOMpochl. llocTymaromum MpoaeMOHCTPUPOBAHO
IPEJCTABICHHUE O IUIAHUPYEMOM JTUCCEPTALIMOHHOM HUCCIIEOBAaHUM.

«Yooenemeopumenvno» — OTBET NMOCTYNAIOUIETO B aCHUPAHTYpPy MpaBUIIbHBIA B OCHOBHBIX
MOMEHTaX, HET WIIIOCTPUPYIOIUX MPUMEPOB, €cTh OMMOKHM B Aeraisx. [locrymaromuii He Moxer
OTBETUTbH Ha JIONOJHUTEIbHBIE BONpockl. [locTynaromum He NpoAeMOHCTPUPOBAHO MPEACTABIEHUE O
IUTAHUPYEMOM JTUCCEPTALIMOHHOM HUCCIIEJOBAaHUM.

«Heyooenemeopumenvno» — IlocTynaromym JaHbl IpaBWIbHbIE OTBEThl MEHEE YEM Ha
MIOJIOBUHY BOINPOCOB OWJIETa WJIM e B TIIOJIOBUHE M3 HHUX MMEIOTCS TIpyOble OLIMOKH,
MOATBEP)KIAIOIIME, YTO UCHBITYEMbI HE 3HaeT COOTBETCTBYrOIMM mnpeamer. I[locrymarommm
IIPOJEMOHCTPUPOBAHO MIPEICTABICHHUE O INIAHUPYEMOM JUCCEPTALMOHHOM UCCIIEI0BAHNN.



