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COJEPKAHUE ITPOT'PAMMBI

B ocHOBy mporpaMmel 1010%KeHBI CJIeNYIOIIMEe BY30BCKHE OUCLMILIMHBI:
«PainoTeXHUYeCKHe LeNH i CHTHABD), «Teopus pagnocucTem», «CHCTEMBI M CETH
nepenayd  OaHHBIX.  3amMra HMHQOPMALUM B KOMIIBIOTEPHBIX  CETAXY,
«TenexoMMyHUKAIIHOHHEIE TEXHOIOTUH ¥ CHCTEMBI».

Paznen 1. CurxHaJibl M paHoCHCTEMbI

DneMeHThl TeOpuH CUTHANTOB. CIEKTPabHBIA U KOPPEIALMOHHBINA aHAIU3 CHUT-
HalloB. MonynupoBanHele KoyebaHus. JIMHelHble pagro3IeKTPOHHBIE IENH C I10C-
TOSIHHBIMH ITapaMeTpaMH.

[lonaTHe  cmexTpa  CUTHajga, HEOOXOAMMOCTH  €r0  MCIIOJIB30BaHUS.
['apMOHMYECKHH CIEKTPalIbHBIA aHAlW3 W CHHTE3 IEPUOJUYECKHX CHTHAJIOB.
Tpuronomerpryeckoe M KOMIUIEKCHOE MPEICTAaBIECHHE CIEKTPA IEPUOIUUYECKOIO
curHana. PacnpeneneHue MOIIHOCTH B CIIEKTpe MEPHOJUYECKOrO CHrHana. Pacuer
CHEKTPOB HEKOTOPBIX MEPHOJUYECKHX CHIHAJIOB.

JICKpeTH3alyMsi ¥ KBaHTOBaHWE CUTHAIOB. JIMCKpETHOe IpeoOpa3oBaHue
®ypre. brictpoe npeobpazosanne Pypoe. [[UcKpeTHAs CBEPTKA U KOPPEIALIHSL.

CrekTpanbHbIfl aHaNIU3 HEMEPUOAWYECKUX CHUTHAIOB. OCHOBHEIE CBOMCTBa
npeobpazoBanus Dypwe. PacnpeneneHue 3Hepruu B CIEKTPE HEMEPHOIUUECKOIO
curHana. CooTHOIIEHHEe MeXTy [UTUTEITBHOCTBIO CUTHAJIA M [IIMPHHOM €ro CIeKTpa.

CBsi3p MEXIY CIEKTpPaMHU MEPUOAMYECKOTO M HETEPHOAMYECKOTO CHTHAJIOB.
CrieKTpsl HEKOTOpBIX TUIIOBBIX CUTHAJOB. VCIBITATeNbHBIE CHUTHAJBI: CHUTHAJIBI,
OIIKCBIBaEMbIe JIeNbTa QYHKIUEeH U eMUHHYHON GYHKIHEN, TApMOHHYECKUN CUIHA U
UX CIEKTPBHI.

JluckpeTu3anys ¥ BOCCTAHOBIIEHHE HEMPEPHIBHBIX CUTHAIOB II0 TeopeMe
otcueToB (Teopeme KotenpHukosa). Psin KorenbHukoBa.

[TpyHIMIIBI BPEeMEHHOrO YIJIOTHEHHS KaHAJIOB CBS3U. TeopemMa OTCUETOB B
4aCTOTHOM obnacTu.

[{udpoBbie unpTpel. DUIBTPHI ONTUMATBHOM 00pabOTKH IH(PPOBBIX
CUTHAJIOB.

Bo3zpelicTBHe MUCKPETHBIX, CIy4alHBIX MpOIEecCOB Ha LU(POBOM (UIBTD.
[{udbpoBoii GUIBTP, ONTUMAIBHBIA MO KPUTEPUIO MaKCUMyMa OTHOIIEHHUS CHUTHall-
Iy M.

[Mudposoii ¢unstp Bunepa. Iludposoit ¢unetp Kanmana. Metonasl
(dbopMHUpPOBaHUS BECOBBIX KO3(PPHUIIUEHTOB.

Ompenenenne M Ha3HA4YeHWe aJanTUBHOM 00paboTku curHainoB. Meron
aanTUBHOW  GuiIbTpauuu (METOA  HaAWCKOpeWIero Cmycka). AJTOpUTMEI
bunbTpalMi MO0 METOAY HaWMEHBIIWX KBAJpPaTOB M PEKypPCUBHOIO METOX
HAaUMEHBIINX KBaPAaTOB.

[Ipumenenre uubpoBol 00pPabOTKM CHTHAJIOB B 3aJadaxX pPaJUOJIOKAllWH,
HABUTAIIWU U CBSI3H.

[{udpoBas creKTpabHO-KOpPpEIsLUOHHAas 00paboTKa CJIOXKHBIX CHIHAJIOB.
AnantuBHas 1EdpoBas GUIBTPALKS CUTHAOB.




ba3zoBas cTpykTypa aHammszatopa crekTpa Ha ocHoe JII® wu BIIO.
IlapamMeTppl aHaAIX3aTOPOB CHEKTpa. YacTOTHAs XapaKTepUCTHKA aHaIn3aTopa
cnekTpa Ha ocHoBe JIII®. OcoOE€HHOCTH TapMOHHUYECKOI0 aHaJIW3a CHUTHAJIOB. POJb
1apaMeTPOB U BECOBBIX (DYHKIIUM, UCIIONIB3YEMBIX TIPH CIIEKTPATBHOM aHAJH3e.

MHoOroKaHajIbHbIE CUCTEMBI Miepeiayi UHPOPMALIIH.

[TIupoxomnonocHEIe CHCTEMBI Tiepeiaur HHGOPMAIIHH.

IlpomyckHas crnocobHOcTh KaHana cBsi3u. @opmyna IlleHHona. [TonsaTHe o
KOJMPOBaHUH MHPOPMALIMHU: KOJI, al(haBUT, OCHOBAHUE ¥ 3HAYHOCTH KOJIA.

OcHoBHBIE MeTOABl M cpefcTBa HaBuramwu. OOmuas KilaccHMHKAIUS HaBH-
rallMOHHBIX cucTeM. HaBUrannoHHkle mapamMeTpel.

IIpocTeie U clloXXHBIE CUTHANBL. [IceBrocyyaiinble CUTHANIBI B PAJHOCACTEMAX
nepenayn uHpopmanuu. OCHOBHOE ypaBHEHHE MAAIBHOCTH B DaJHOCHCTEMAx
nepegadyy HHPOpMaLuu B CBOOOTHOM ITPOCTPAHCTBRE.

CTpyKTypsl ~ ONTHMAlbHBIX  TPUEMHHKOB  JMCKPETHBIX  COOOIICHHIA.
OntvManbHbld  KOrepeHTHbIH mpueM. CTPYKTYphl ONTHMAIbHBIX INPHEMHHUKOB
IUCKPETHBIX COOOIIECHHIA.

PaguorexHuyeckue HaBUTallMOHHBbIE NPUOOPBI U CHUCTEMBI (OCOOEHHOCTH
pacnpoCTpaHEeHUs] PpaJMOBOJIH, CIOCOOBI  OINpeleNeHHs KOOPOWHAT  MECTa,
CIIyTHHKOBBEIC HABHUIAlIMOHHBIE CUCTEMBI, PaJMOBBICOTOMEpPHI). OOIIHE TPHHIIMITEI
IIOCTPOEHHUSI CITyTHUKOBBIX HaBUTAIIHOHHBIX CHCTEM.

Tpaduk TeneKOMMyHHKaUHMOHHBIX cUCTeM. VIHTEHCHBHOCTH Tpaduka,
€IVHUIIBl U3MEPEHUs] MHTEHCUBHOCTH Tpaduka TEeIeKOMMYHHUKAI[MOHHBIX CHCTEM.
KauecTBo 00cTyXMBaHUs TeIEKOMMYHHUKAIITMOHHBIX cucTeM. AOOHEHTCKas Harpyska,
MaTeMaTu4eckass MOJeNb CHCTeMbI C OJIOKUpPOBaHHWEM BBI30Ba, U C TMOCTAHOBKOH B
odepeb.

TenekoMMyHHUKAIIMOHHAS CHCTEMa KaK CHCTeMa MacCOBOTO OOCITy>KMBaHHUS.
[TapameTpbl BXOJHOTO TIOTOKa 3asiBOK  TEIEKOMMYHHMKALIMOHHBIX  CHUCTEM,
IIPOCTEHIINN ITOTOK 3as1BOK.

AHamM3 CHCTEMBI MacCOBOrO OOCIy)XHBaHHS C OTKa3aMu. BeposTHOCTb
OJIOKUPOBaHKS BBI30Ba. AHAIIU3 CUCTEMBl MacCOBOI0 OOCIYXHBAHUS C OXKUIAHHEM.
BeposTHOCTh OJOKMpPOBAaHUS BBI30BA. YTIPOLIEHHAs Ipolexypa MPOEKTUPOBAHUS
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM 110 KPUTEPHUIO pealu3yeMOd HHTEHCHBHOCTH
Tpaduxa.

OcoOeHHOCTH CHCTEMBI COTOBOH cBsi3u craHmapra AMPS (ocHoBHEIE
XapaKTEPUCTUKH OCOOEHHOCTH IPOTOKOJIa CBs3Y, 3Bommonusd kK DAMPS u TDMA
"IS-136").

OcoGEeHHOCTH CHCTEMBI COTOBO#M cBsi3u cranaapta 1S-95 (CDMA) u IMT-MC
(CDMA-2000) (ocHOBHBIE XapaKTEPHCTHKH, METOIbI OpPraHU3aIlMM CIIy>KE€OHBIX
KaHaAJIOB U KaHaloB Tpaduka, ocobeHHocTH paguokaHaioB UP-LINK u DOWN-
LINK).

OcobGennoctu cucteMbl coToBOM cBsiz3u  craaapra GSM. (OcHoBHbIE
XapaKTEPUCTUKU. THIOBas CTPYKTypa CETH U B3aUMOAEWCTBHE €€ OCHOBHBIX
sneMeHTOB. CTpyKTypa JIOTHYECKMX W (U3WYECKHX KaHaIOB, OCOOEHHOCTH
IPOTOKOJIA CBA3H. 3aIuTa nHpopManuu. Moayinb MeXIyHapOAHON HAeHTUDHKALUH




abonenTa - SIM). IlepcrieKTHBEI Pa3BUTHS CUCTEM COTOBOW CBS3U. CHCTEMBI 3-TO U
4-ro MOKOJICHHH.

OcobenHoctd  cucteM OeciHypoBoi  TenedoHOM cBs3H. OCOOEHHOCTH
peanusalii OeCIIHYpOBO# CBA3M IepBoro W Broporo mokonenus (CT-1/CT-2.
beciHypoBass TenedoHHas cBs3p mMOKodeHus 2+ (cramgapt DECT): Twmosbie
XapaKTEPUCTUKH, OCOOEHHOCTH NPOTOKOJA W OpraHu3aluM cBs3m). OcoGeHHOCTH

CHCTEMBI TIOOAIbHOM CITyTHHKOBOM CHCTEMBI CBS3H C HOIBHXXHBIMH abOHEHTAMH
GLOBALSTAR.

Pazpen 2. Pagnorexnosiorun. CHCTEMbI H CETH NepeIavH JaHHBIX.

Otanonnas moaens OSI. YpoBHH sTanonHoi Monenu. [Ipumepsl.

Oranonnas mogens TCP/IP. Yposuu monenu. CpaBHeHHEe MoJemeH.

ACHHXpOHHBIH pexuM mnepenaud (ATM). Bupryanbuele kaHamsl ATM.
OranonHas Mozxenb ATM. Cetu Ha ocHOBe coeuHeHuH X.25, pETpaHCIISILINKN KaJIpoB
(Frame Relay - FR).

OcHOBBI Teopuu HHOOpMarmu. Mepa uHOopManuu. [IpoM3BOIUTETBHOCTS
rcToyHMKa nHGopManuu. OcHOBHAs TeopeMa I KaHaloB 6e3 mymMoB. Kanan cBs3u
¢ urymami. [IponyckHasi cnocoOHOCTh THIIOBOTO KaHajla CBS3H.

Hocurenn wuHbopmanuu. Teoperudeckre OCHOBBI Iepelqadyd  JaHHBIX.
YrpasisgeMmble HOCUTENM HHGoOpManuu (MarHUTHBIE HOCHWTENIH, BHTas Iapa,
KOaKCHaJIbHBIN Kabeb, OITOBOJIOKHO, PaIHOCBS3b ).

CroytHukHM cBsi3u. Tumbl OpOMT U WX OCHOBHBIE XapakTepucTuku. Cuctema
criytHukoBoM moaBMkHOUM cBsisu INMARSAT. Cucrema cesisu GEOBALSTAR.
CHoyTHHUKHY IPOTUB BOJIOKHA.

Cepsucsl ceteBoro ypoBHs. DopMupoBanue kajgpa. OCHOBHbIE TPHUHITUIIBI.

OGHapyxeHHe U HcIpaBieHHe omuoOoK. KoppekTupymiliee KOIUpPOBaHHE.
Konbl ¢ o6Hapyx)eHueM OnOoK.

[TpoTokomnsl nepenauu gaHHbIX. CuMIuiekcHble mpoTokoibl. Cetu IleTpu.

[Tpumepsr mporokonoB mnepeaadud pAaHHblx. HDLC - mnporokon. PPP -
MPOTOKOIL.

VYupasnenue kaHanoMm. CTaTudeckoe M AMHAMUYECKOE YIIpaBIEHUE KaHAJIOM.
[IpobGnema pacnpeneneHus kaHana. J[MHaMU4YecKoe paclpesielieHHe B JIOKaJIbHBIX U
PETHOHAIIBHBIX CETSIX.

Cetp Ethernet. KaGenu Ethernet. KaGenu Ethernet. MaHuectepckuii Koz.
KommyTtupyemseie cetu Ethernet. beicTpsiii Ethernet.

Cucrema ALOHA. IlpousBoautensHOCTh ceteid ALOHA.

Cucremsl OecrpoBofHOro paauomoctymna. OOmias xapakTepUCTHKa CeTed U
cucTeM OecrpoBogHOro paguonoctymna. [Ipumepsr.

CucTeMBl M CETH IIMPOKOITOJIOCHOTO OECIpOBOAHOIO  PpaaHOAOCTYIIa.
Texuosorus 6ecrnpoBonHoro aoctyna Wi- Fi. TexHonorus 6ecripoBoIHOIO 40CTyIa
Wi-Max. Cetu 4-G.

Cetn cBs3M Ha ocHOBe TexHoyioruu Bluetooth O6miue cBeieHUs 0 TEXHOJIOTUH
Bluetooth. Cremudukanus cranmapra Bluetooth. OcobenHoctu opranuzanuu
nukoceteir. Ciyx0sr (Profile) Bluetooth.




AJrOpUTMBl MapuIpyTH3aluud. MeTol KOMMYTAaIlMd MaKeTOB C OXXHIAHHEM.
IpuHIUI onTHMaibHOTrO MapiupyTa. Beibop kpardaiimero mytda. MapiupyTH3al#s ¢
Y4€TOM COCTOSIHUS ITyTH. YYET CTOMMOCTH.

KayectBo o0ciyxuBanus. OCHOBHEIE TpeOoBaHHsA. Metompl obecredeHus
3aJJaHHOTO Ka4yecTBa 00CITyKUBaHUS. HurerpansHoe obciyX1BaHHUeE.
Judbdepennuansroe obenyskxusanne. Kommyranus metox u MPLS.

CereBoit yposenb B MutepHnere. CeteBoit yposens B Unrepnere. IP - aapeca.
IIporokon IP4. Tlpotokon IP6. IToncetn. NAT - TpaHCisuus CeTEBOro ajpeca.
Ypassrouye npoTokosl cetd VHTepHeT. [IpoTokon BHemHero nuto3a BGP.

ONIEMEHTbl ~ TPaHCHOPTHEIX ~ HPOTOKONOB.  DIEMEHTHl  TPaHCIIOPTHBIX
IPOTOKOJIOB. Y CIIyTH, IPENOCTaBIsieMble BEPXHUM YPOBHEM. AZpecaliys. Y CTaHOBKA
151 pas3peiB COEIUHEHHUSI. VYnpasnenue IIOTOKOM . U Oydepuzarusi.
MynbTUIIIIEKCHPOBaHHE.

TpancnopTreie npotokons! cetn UHTepHeT. TpaHCHOPTHBIE IPOTOKOJIBI CETH
Hurepret. UDP- npotokoin. TCP - npoTokos. [Ipou3BoUTENEHOCTS KOMITBIOTEPHBIX
CETEeN.

Cnyx06a umen DNS. Dnexrponnas mouta. [IpoctpanctBo umen. Cepsepsl
UMeH. ApXHUTeKTypa U CIyXKObI 3JeKTpOHHOU mouTsl. [lepecsuika muceM. JlocTaBka
COOOIIIEHUH.

BcecemupHnas nmaytuna. Cuctemsl MyabTHMenua. [IpencraBienne apXuTEKTypEbI.
URL - appecanus. HTML - s3bik pa3metku BeOctpanuil. XML u XSL - s3p1ku. WAP
- npotokoi. OcHoBBI L poBoit 06paboTku 3ByKa. [lepenaya peun mosepx IP.

3amuta cereil. [IpenocraBneHwe mnpaBa Ha OOCTYI, ayTeHTH(DUKAIMS |
peructpanus NOAKIOYeHUH. brokupoBka goctyma. IlludpoBanue mgaHHBIX.
[{udposeie cepTuduKaThl. 3alIiTa ¢ UCIOIB30BAaHHEM MapuIpyTH3aTOpoB. CIUCKU
noctyna. OcCHOBBI KpunTorpaduu. MeTox NOACTaHOBKH. MeTO NepecTaHOBKH.
OpnHopazoBeie OnokHOTHL. KBaHTOBasi kpuntorpadus. JIBa ¢yHIaMeHTaIbHBIX
MPUHIIUIIA KPUTITOTpA(UH.

ANTOpUTMBI C CUMMeTpUYHbIMHM KimouamMu. Cranpmapt mumdposanus DES.
TpoitHoe mmdpoBanue ¢ nomomibio DES. ViyumieHHbIM craHAapT WHGpPOBaHUS
AES. Pexxumsl mudpoBanus.

AnropuT™Mbl HMGPOBAaHUS C OTKPBITBIMH KilodamMu. AnroputM RSA.
[Mudpossie moamucu. [loanmucu ¢ CUMMETPUYHBIM KIOYOM. IToAMUCH ¢ OTKPBITBHIM
kmouoM.  [lpobunu  coobmieHuil.  YmpaBieHHWE  OTKPBITBIMH  KIIFOYaMH.
WHpacTpyKTypa CUCTEM C OTKPBITBIMU KIIFOYaMH.
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