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COAEP)XAHME ITPOI'PAMMBI

B OCHOBY IIpOorpaMMBl TOJIOKE€HEBEI CJIICAYIOUIWE BY30BCKHE IHUCHMIIIMHBIL.
«PaguoTexHuyeckue LEeNH U CHUI'HaJIbI», ((TeOpI/I}I PaaHOCHCTEMD, «CucreMbl U CETH
nepeaavdn JaHHBIX. 3ammura I/IH(I)OpMaHI/II/I B KOMITBIOTCPHbBIX CETAX»,
((TCHCKOMMyHI/IKaHI/IOHHBIe TCXHOJOTHH H CUCTEMBD).

Pa3gen 1. CHrHaJIbl H PaIHOCHCTEMBI

DneMeHThl Teopuu CUTHAIOB. CEKTpalbHBIM M KOPPENALUOHHBIA aHAJIN3 CHI-
HayioB. MoaynupoBanHble Konebanus. JIMHeiHble paguo3eKTpOHHBIE LIENH € I10C-
TOSTHHBIMHU [TapaMeTpaMH.

[lonsiTHe  cnexkTpa  CUrHaja, HEOOXOAWMMOCTbP  €ro  HCIIOJIB30BaHMA.
I'apMOHMYECKNII CHEKTpalbHBI aHalu3 M CHUHTE3 NEPUOJUYECKHX CHUTHAJIOB.
TpuroHoMeTpuueckoe W KOMIUIEKCHOE IMPEACTAaBICHHE CIEKTpa MEPHOIAUYECKOTrO
curHana. PacrpeneneHne MOIIHOCTH B CIEKTpe NMEPHOJUYECKOro curHaia. Pacder
CIIEKTPOB HEKOTOPBIX NEPHOJUYECKHX CUTHAJIOB.

JluckpeTu3anss W KBaHTOBaHHME CHUTHaNOB. JlMckpeTHoe mpeoOpa3oBaHue
®ypse. BricTpoe nmpeobpazoBanue Oypse. JluckpeTHas CBEpTKa U KOPpesLus.

CrexTpanpHBI aHaNU3 HENepUOAU4EeCKHUX CUrHasioB. OCHOBHBIE CBOMCTBa
npeobpazoBannus @Dypbe. Pacnpenenenue 3HEpruu B CIEKTpe HENEPUOAHYECKOIO
curfaja. COOTHOLIEHHE MeX/y IJIUTEILHOCTHIO CUTHAIA' ¥ LIIUPUHOM €ro CIEKTPa.

CBsi3p MEX[IY CIEKTpaMH MEPUOAUYECKOr0 ¥ HENEepHOAHMYECKOr0 CHTHANIOB.
CnexTpsl HEKOTOPBIX THIIOBBIX CUTHANOB. lVcObBITaTenbHble CHUTHAIBL. CHTHAIBI,
OITHCHIBaEeMBbIe JIeNbTa GYHKIHEH H eIUHUIHON (pyHKIHMEH, TapMOHUYECKHUN CUTHAIT U
UX CIEKTPHI.

Jluckperuzalysis ¥ BOCCTAaHOBJIICHHE HEIPEPBIBHBIX CUTHAIOB IO TeopeMe
otcueroB (Teopeme KorensHukoBa). Psan KorenpHukoBa.

[IpuHIMIBI BPEeMEHHOIo YIUIOTHEHHMS KaHaJIoB CB3U. Teopema OTCYETOB B
YaCTOTHOM 06s1acTH.

udposoie ¢unbtpel. OWIBTPEI oNTUMaNBHONH 00paboTkH LUGPOBBIX
CUTHAJIOB.

BoszelicTBHe MUCKPETHBIX, CIy4ailHBIX MpOLIECCOB Ha LUGPOBON (QHIBTP.
udposoit GuapTp, ONTUMANBHBIN 110 KPUTEPHIO MaKCUMyMa OTHOILIEHHS CHIHA-
IIYM.

Iudposoit ¢unetp Buuepa. Iudposodt ¢unsrp Kanmanma. Metonsl
(dhopMHUpOBaHHS BECOBBIX KO3(PPUIIUEHTOB.

Onpenenenre ¥ Ha3HavYeHHe aJanTHBHOM o0O0paboTku cuUrHanoB. Merton
amanTHBHOM  GuiIbTpauuk (MeTOH  HaWCKopeiinero cmycka). AJTOPUTMBI
¢bunpTpalliM 1O MeTOJy HaMMEHbIIMX KBaJpaToB M PEKYPCHMBHOIO METOJX
HAaUMEHBIINX KBaJpaToB.

[TpumeHeHne wuppoBor 00pabOTKM CHTHaIOB B 3ajadax paJHOJIOKAINH,
HaBUTallMy U CBSI3H. ,

udposas CrekTpaibHO-KOpPEILMOHHas 00paboTKa CIIOXKHBIX CHIHAJIOB.
AnanTtuBHas [upoBas GUIBTpaLs CHTHAJIOB.



bazoBass crTpykrypa anamuzaropa crnektpa Ha ocHoBe JII® wu BIIO.
IlapameTpsl aHanM3aTOpOB crieKTpa. YacTOTHAs XapaKTepHCTHKAa aHaJIH3aTopa
criektpa Ha ocHoBe AII®. OcobeHHOCTH rapMOHHUYECKOro aHaiau3a cCUrsajioB. Poib
[apaMeTpoOB U BECOBBIX QPYHKIIHH, UCIIOJIb3YEeMbIX IIPH CIEKTPAIBHOM aHaTHU3e.

MHorokaHanbHble CUCTEMBI ITepeaur UHPOpMaIuu.

[1IMpOKOMOIOCHBIE CUCTEMEI Tepeauy HHGOpMalIIH.

IIpontyckHas cnocobHOCTh KaHasa cBs3d. @opmyna lllennona. Ilonarue o
KOAMPOBaHMM MH(GOPMALHUHK: KOJ, allpaBUT, OCHOBAHHE M 3HAYHOCTDb KOZA.

OcHoBHBIE MeTOABI M cpeicTBa Hapuranuu. OOmas xiaccUpuKaius HaBU-
TaI[MOHHBIX cucTeM. HaBuralnoxnHble mapaMeTpsl.

' ITpocTeie u croxHbie curHainsl. [lceBaocmy4aiiHple CUTHAIB! B paiHOCUCTEMAX
nepenayn uHGopManmu. OCHOBHOE YpaBHEHHE [albHOCTH B PaJUOCHCTEMax
nepenayn “HGopManuu B cBOOOTHOM IIPOCTPAHCTRE.

CTpyKTypsl  ONTHMAIBHBIX  NPHEMHUKOB  [JUCKPETHBIX  COOOLLEHMH.
OnTuManbHBI  KorepeHTHBIM mpueM. CTpPyKTYphl ONTUMANbHBIX IPHEMHUKOB
JIUCKPETHBIX COOOIICHHH.

Pamuorexuuyeckre HaBUTaLMOHHBIE NpUOOPBI M CHUCTEMBbl (OCOOEHHOCTH
pacmpoCTpaHeHUsT pPagUOBONH, CIOCOOBI  ONpeleseHHs] KOOpAWHAT  MECTa,
CIyTHHKOBBIE HAaBHTallMOHHBIE CHUCTEMBI, pagroBbICOTOMEphl). OOIIue MPUHIUIIBI
MOCTPOEHHUS CITyTHUKOBBIX HABUTalIHOHHBIX CUCTEM.

Tpaduk TeleKOMMYHHMKAIIMOHHBIX CHCTeM. VIHTeHCMBHOCTh Tpaduka,
eIMHUIIBl H3MEPeHUS] MHTEHCHBHOCTH TpaduKa TEJEKOMMYHHMKAIL[MOHHBIX CHCTEM.
KauecTBo 06CIy)XHBaHHS TE€JIEKOMMYHHKAILIHOHHBIX CHCTEM. ADOHEHTCKasl Harpy3Ka,
MaTeMaTH4ecKas MOJEIb CHUCTEMBbI ¢ OJOKMPOBaHWUEM BBI30Ba, M C TIOCTAHOBKOH B
ouepens.

TeleKOMMYHHKAIIMOHHAS CHUCTEMa KakK CHCTeMa MaccOBOTO OOCITyKHUBaHUS.
[lapameTpbl BXOZHOTO MOTOKa 3asiBOK  TEJIEKOMMYHHKAIMOHHBIX  CHCTEM,
NPOCTEMIINNA TOTOK 3asiBOK.

AHanM3 CHCTEMBI MacCOBOTO OOCIY)XHMBaHHsS € OTKa3amu. BeposTHOCTb
OJIOKHpPOBaHHS BBI30Ba. AHAIU3 CUCTEMbBI MAaCCOBOTO OOCIIYKUBAaHHS C OXHJAHHEM.
BeposTHoCTh, OMOKHUpOBaHUS BbI30BAa. YTIPOIIEHHas Mpoleaypa MPOSKTUPOBAHUA
TE€JIEKOMMYHUKAIIMOHHBIX CHCTEM TI0 KPUTEPHIO peall3yeMOil HHTEHCHBHOCTH
Tpaduxa.

Oco0eHHOCTH CHCTEMBI COTOBOM cBsi3M craHaapra AMPS (ocHOBHBIE
XapaKTepUCTHUKH OCOOEHHOCTH ITPOTOKOJIa CBA3H, 3Bononns kK DAMPS u TDMA
"IS-136"). ~

Oco0eHHOCTH CHCTEMEI COTOBOM cBsA3H cranaapra 1S-95 (CDMA) u IMT-MC
(CDMA-2000) (ocHOBHBlE XapaKTepUCTHKH, METOIbl OpPraHM3allMU CIIy>KeOHBIX
KaHaJlIOB M KaHanoB Tpaduka, ocobeHHoctu paguokananoB UP-LINK u DOWN-
LINK). -

OcoGenHoctd cucteMbl coToBod cBsi3d cTaHmgapra GSM. (OcHoBHbIE
XapakTepUCTHKU. TumoBas CTPYKTypa Ce€TH W B3aUMOJEHCTBHE €€ OCHOBHBIX
aneMeHTOB. CTpyKTypa JIOTHUYECKMX H (GU3HYECKHX KaHaJOB, OCOOEHHOCTH
IPOTOKOJNIA CBS3M. 3amuTa HHGopMauuu. Moaynb MeXayHApOJHON HIACHTU(HUKALIUU



aboneHTa - SIM). IlepcnieKTHBBI pa3BUTUS CHCTEM COTOBOM CBA3H. CHCTEMEI 3-TO U
4-ro MOKOJIeHHH.

Ocobennoctd cucteM OecrmiHypoBoi TenedoHoit cBs3u. OcobeHHOCTH
peann3anuy OeCIIHYpoBOW cBs3u mepBoro u Broporo mokoienus (CT-1/CT-2.
BecimaypoBass TenedoHHas cBs3b mokosieHus 2+ (crapgapr DECT): Tunosble
XapaKTepUCTHKH, OCOOEHHOCTH TPOTOKONa W opraHusauuu cBssu). OcoOeHHOCTH
CHCTEMBI MIOOAIBHON CITYTHUKOBOW CHCTEMBI CBS3U C IMOJBIDKHBIMH aOOHEHTaMH
GLOBALSTAR.

Pa3znen 2. PaguorexHosiorun. CHcTeMBbl H CeTH NepeJayH NaHHBIX.

OranonHas Moaens OSI. Yposau 3tanonHoi mogenu. IIpumepsr.

OranonHas moaens TCP/IP. Yposuu monenu. CpaBHeHHE Moelen.

AcuuxpoHHbIfi pexuMm nepepadud (ATM). Buptyanbusle kanHansl ATM.
Oranonnas moaenb ATM. Cetu Ha ocHoBe coerHEeHHH X.25, peTpaHCIALUY KaApOB
(Frame Relay - FR).

OcHoBbl Teopuu HHPopmauvd. Mepa HHopmanuu. IIpoHU3BOAUTEIBHOCTD
ucTOYHNKa HHPopmMarun. OcHOBHas TeopeMa il KaHajioB 6e3 mrymMoB. KaHai cBsA3M
¢ mymamu. IIpomyckHast crmocoOHOCTh TUIIOBOTO KaHana CBA3U.

Hocurenu wundopmanun. Teoperudeckue OCHOBBI Iepelayd JaHHBIX.
Vhpapisemble HOCHUTeNH HHQOpManuyd (MarHUTHBIE HOCHUTENH, BHTas Iiapa,
KOaKCHAIbHbIH Kabelb, ONTOBOJIOKHO, PaIHOCBSI3b).

CrnyTHUKH CBS34. THITBI OpOUT M WX OCHOBHBIE XapakTepuUCTHKU. CHcTeMa
coytaukoBod moaBwkHOH cBi3d INMARSAT. Cucrema cBizu GEOBALSTAR.
CnyTHHMKY IPOTUB BOJIOKHA.

Cepsucel ceteBoro ypoBHsi. @opmupoBanue Kaapa. OCHOBHEIE IIPUHLIMIIEL.

ObHapyxeHue U ucnpabieHne omMOoK. KoppekTtupymrlnee KOAMPOBAaHHE.
Koxs! ¢ oOHapyxeHueM omuOOK.

[IpoTokoms! nepenayn qaHHbIX. CHMILIeKcHBIe TpoTokosbl. Cetn IleTpH.

[Tpumepsl mporokosioB mnepexaun gaHHelx. HDLC - nporokon. PPP -
IPOTOKOJ.

VYnpapnenrne kananoM. CtaTudeckoe U JUHAMUYIECKOE yNpPaBICHHE KaHAJIOM.
[IpoGiema pacnpeneneHus KaHana. J[MHaMH4YECKOE paclpesiec/ieHHe B JIOKAIBHBIX U
pPErHOHaJIBHBIX CeTSX.

Cetp Ethernet. KaGemu Ethernet. KabGenu Ethernet. Manuectepckuil kox.
Kommytrpyemsie cetu Ethernet. Beictpsiif Ethernet.

Cucremsl GecnpoBogHoro panuogoctyna. OOmas XapaKTepHCTHKa CeTe U
cucteM GecripoBogHOro pagronoctyna. [IpumMepsl.

CucteMbl ¥ CeTH -IIMPOKOMNOJIOCHOTO OeCIpOBOAHOIO  paAMOAOCTyIa.
Texnonorus 6ecripoBognoro pocryna Wi- Fi. Texnonorus 6ecripoBoAHOro A0CTyIa
Wi-Max. Cetn 4-G.

Cetn cBs3u Ha ocHOBe TexHoyoruu Bluetooth O61mue cBeieHHSA O TEXHONIOIHH
Bluetooth. Crenudukanus crangapta Bluetooth. OcobeHHocTH oOpraHM3anuu
nukoceteit. Ciryx0sb1 (Profile) Bluetooth.

ANTrOpUTMBI MapIIpyTH3aldd. MeToJ KOMMYTaldd IaKETOB C OXHIAHHEM.
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[IpuHuMn ontuMansHOro Mapuipyrta. Beibop kparyaiiiiero myTw. Mapmpyme.aum C
YYE€TOM COCTOSIHMS ITyTH. Y UYET CTOMMOCTH.

KavectBo o6cmyxuBanusa. OcHOBHbIe TpeGoBaHWs. Mertoabl obecreueHuUs
3aIaHHOTO KayecTna 00CITyKUBaHUS. HHTerpansHoe o0cyXMBaHUE.
Hudbdepenuuansroe obcnyxuBanue. Kommyranus metoxk 1 MPLS.

Certenoii yposens B MHTepHeTte. CeteBoii yposens B UnTepHete. [P - anpeca.
ITpotoxon IP4. Ilpotokon I[P6. Iloncetu. NAT - TpaHcasnusi cereBoro anpeca.
VYupapnsroriue mpoTokoisl cetu MutepHer. IlpoTokon BHewHero 1umo3a BGP.

OneMeHThl  TPAHCIOPTHBIX  IIPOTOKOJIOB.  JJEMEHTHl  TPAaHCIOPTHBIX
TPOTOKOJIOB. Veayry, npeiocTaBisieMble BEpXHUM ypoBHEM. Anpecauys. Y CTaHOBKA
U pa3phlB  COEIMHEHHUS. VYnopasnenre  notokom B Oydepusanus.
My IpTUILTIEKCUPOBaHUE.

TpancnopTHbie mpoTokoibl ceTd MHTepHeT. TpaHcOpTHBIE ITPOTOKOIBI CETH
Unrtepuer. UDP- mporokon. TCP - nmpotokon. IIpou3BoauTenbHOCTh KOMIBIOTEPHBIX
cereil.

Cuyx6a umed DNS. Dnexrponnas nouta. [IpoctpanctBo uMmeH. CepBepsl -
UMeH. ApXUTEKTypa U CIIy>XObl SﬂeKTpOHHOI/I nmouthl. Ilepeckuika nuceM. JlocraBka
cOO0LICHMIA.

BcemupHas maytuHa. CucreMsl MynbTuMenua. [IpeicTaBneHne apXuTeKTyphl.
URL - agpecaius. HTML - s3b1k pazmetku BeGctpanuu. XML u XSL - s3piku. WAP
- npotokou. OCcHOBHI ITUPPOBOI 00paboTkM 3BYyKa. [lepenaya peun nosepx IP.

Bammra cerei. [IpemocraBieHue mpaBa Ha HOOCTYN, ayTEHTU(MUKALUS H
perucTpanus MOAKMIOYeHHH. bBiokuposka noctyma. I[lludpoBanue JaHHBIX.
Hudpobie ceprrdukarsl. 3amura ¢ HCHOIb30BaHHEM MapUIpyTH3atopoB. CHHCKH
noctyma. OcHoBbl Kpunrtorpadbuu. Merox mnoactaHoBkA. Merod nepecTaHOBKH.
OnHopazosele GnoxkHoTel. KBamtoBass xpumnrtorpadus. JlBa ¢yHIZaMEHTaIbHBIX
IPUHIMIIA KpUOTOrpaduu.

AJITOPUTMBI ¢ CHMMeTpU4HbIMH KitouaMu. Crannmapt mmdposanus DES.
Tpoiinoe mudpposBanue ¢ momombsio DES. ViyummenHsl#t craHzapT mubpoBaHHs
AES. Pexxumsl mupoBaHus.

ANTOpATMBI  IIH(GPOBAHHA C OTKPBITBIMH KiIodamMud. AnroputM RSA.
Hudpossie moanucu. IToanuck ¢ cUMMETpUYHBIM KII04oM. [loanucu ¢ OTKPBITHIM
kmodoM.  [Ipobunm  coolmeHuit.  YnpaBieHue  OTKPBITBIMA  KIIIOYaMH.
HNudpacTtpykTypa cucteM ¢ OTKPBITBIMU KITIOUaMH.
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