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COOEP>XXAHWE INMPOI'PAMMBI

B OCHOBY nporpammbl MOMOXeHbl CreaytoLie BY30BCKME AUCLMMNIUHDI:
«PafnoTeXHNYECKME LENu U CUTHaNbI», «Teopust paguocucTeM», «CUCTEMbI U CETU
nepejads  faHHbIX.  3aWmta  MHGoOpMaUMM B KOMIMbIOTEPHbIX  CETAX»,
«TeneKoMMYHUKALMOHHbIE TEXHOMOTUM N CUCTEMbI».

Pasgen 1. CurHansl 1 pagnuocncTembl

ANeMeHTbl Teopun cUrHanoB. CNeKTpasibHbIA U KOPPENALMOHHBIA aHaIn3 Cur-
HanoB. MogaynmpoBaHHble KonebaHus. JIMHelHble Pafuo3NeKTPOHHbIE Lienu C noc-
TOAHHbLIMY NapameTpamMm.

[MOHATME  CMekTpa  CWUrHama,  HeobXOoAMMOCTb  ero  WUCMOoJb30BaHMS.
[apPMOHMYECKUIA  CMEKTPa/IbHbIA  aHaM3 UM CUHTE3 MEePUOANYECKUX  CUTHA/IOB.
TpUroHOMeTpMYeCcKoe UM KOMMJIEKCHOe MpeAcTaB/ieHne CnekTpa Mnepuoanyeckoro
CuUrHana. PacnpefeneHvie MOLLHOCTU B CMeKTpe Mepuoauyeckoro curHana. Pacuet
CMeKTPOB HEKOTOPbIX MNEpPUOANYECKUX CUTHASIOB.

AncKpeTnsaums 1M KBaHTOBaHWE CUrHanoB. [UCKpeTHoe npeobpasoBaHue
®ypbe. bbIcTpoe NpeobpasoBaHme Dypbe. [MCKPeTHAs CBEPTKA N KOppensauums.

CnekTpasibHbI aHaNM3 Hemnepuoguyeckmnx curHanoB. OCHOBHble  CBOWMCTBA
npeobpasoBaHua ®dypbe. PacnpefeneHve 3Hepruv B CMEKTPe HEenepuoamyeckoro
curHana. CoOTHOLLEHVE MEXAY AMTENbHOCTBHO CUMHaMa U LUMPUHOW ero CrekTpa.

CBA3b MeXAy CrnekTpamu MnepuoanMyeckoro M Henepuognyeckoro CUrHasios.
CnekTpbl HEKOTOPbIX TUMOBbIX CUTHANO0B. VICNbITaTeNlbHble CUTHA/bI:  CUTHASbI,
OnucbiBaeMble AenbTa PYHKUMER 1 eAMHUYHON (hYHKLUMEN, FaPMOHWUYECKIA CUTHA U
NX CMEKTPbI.

AnckpetTmsauma M BOCCTAHOB/MIEHWE HEMPepbIBHLIX CUTHa/IOB MO Teopeme
oTcyeToB (Teopeme KoTenbHMKOBA). P KoTenbHUKOBA.

[MpUHUMNBI BPEMEHHOro YM/OTHEHUA KaHa/loB CBA3W. Teopema OTCYETOB B
4acCTOTHOM 06nacTu.

Lincpposble  unbTpbl.  PUNbTPLI  ONTUMAIbHON  06pPabOTKM  LM(POBBIX
CUTHasI0B.

Bo3geincTeme [AMCKPETHbIX, CydaliHbIX MPOLECCOB Ha LMGPOBOM (UILTP.
LiMthpoBoil (hnnbTp, ONTUMASIbHBIM MO KPUTEPUIO MakCUMyMma OTHOLLEHWUS CUTHasI-
LLIYM.

Lingposoi  ¢mnbTp  BuHepa. Ludgposon  ¢unbTp  KanmaHa.  MeTtogbl
(hOpMMPOBaHUNSA BECOBbLIX KOINMULMEHTOB.

OnpedeneHne © Ha3HayeHMe afanTMBHOW 06paboTKM curHanoB. MeToq
afanTmBHON  (unbTpaumMm  (METO4 — HaMCKOPEMLero  crycka).  AIroputMbl
(unbTpaumm No MEeTOLYy HaMMEHbLUMX KBaApaTOB UM PEKYPCUMBHONO MeTof
HaMMeHbLLNX KBaapaToB.

[MpuMeHeHe UMKPOBOA 00pPabOTKM CUrHAMOB B 3adayvaxX paamosioKaumu,
HaBuraumm v cBssu.

LinhpoBass CnekTpasibHO-KOPPensunuoHHas 06paboTka CMOXHbLIX CUTHa/I0B.
AfanTnBHas LMpoBas uUIbTPaLmMa CUrHaoB.



basoBasa CTpyKTypa aHa/im3aTopa chekTpa Ha ocHose AlMNd wn Blid.
[MapameTpbl aHanM3aTOPOB CrnekTpa. YacToTHaa XxapakTepucTuKa aHam3aTopa
crnekTpa Ha ocHose ANM®. OCO6eHHOCTM rapMOHMYECKOro aHanmsa CUrHanos. Posb
MapamMeTpoB M BECOBbLIX PYHKLMIA, UCMOMb3YEMbIX MPU CMEKTPa/IbHOM aHa/n3e.

MHorokaHasibHble CUCTEMbI Mepefadn HpopmaLmn.

LLInpoKOMooCHbIE CUCTEMbI Nepesadn NHHOPMaLN.

[MponyckKHasi Crnoco6HOCTb KaHana cBssn. Popmyna LLeHHOHa. ToHATME O
KOAMPOBaHWUM MH(OpMaLMK: KOA, anghaBuUT, OCHOBaHME U 3HAYHOCTb KOoAa.

OCHOBHble MeTOAbl M cpefAcTBa Hasuraumm. O6Was Knaccugukauma Hasu-
ralMOHHbIX CUCTEM. HaBuraumoHHbIe napameTpsbl.

[MpoCTble U CNOXHbIE CUrHaMbI. 1ceBAOC/TYyYaliHble CUTHAbI B paguocucTeMax
nepegayn uHgpopmaumm. OCHOBHOe YpaBHEHMe [afbHOCTM B pagmocucTemax
nepefayv MHpopmaummn B CBO6GOAHOM MPOCTPAHCTBE.

CTpyKTYypbl  ONTUM&/IbHBIX ~ MPUEMHUKOB  AWUCKPETHbLIX  COOOLLEHWNA.
OnTMMasibHbIA  KOrepeHTHbIn  npuveM. CTPYKTYpbl  ONTUMaSIbHbIX  MPUEMHUKOB
ONCKPETHBLIX COOOLLIEHNIA.

PafnoTexHMYecKMe HaBUrauMoHHble Mpubopbl U cucTemMbl (OCOGEHHOCTU
pacnpocTpaHeHUs  PagmMoBO/IH,  CMOCOObI  OMpefeneHnss  KOOpAMHAT — MeCTa,
CMYTHWKOBbIE HaBUTaUMOHHbIE CUCTEMbI, PagnoBbICOTOMEPLI). O6LMe NPUHUUMDI
NMOCTPOEHNA CNYTHUKOBBLIX HaBUTaLMOHHBIX CUCTEM.

TpaukK  TeNeKOMMYHUKALMOHHBIX  CUCTEM. VIHTEHCMBHOCTbL  TpajuKa,
eoVHULbl M3MEPEeHUA WMHTEHCUBHOCTM TpajMka TeneKOMMYHMKALUMOHHBLIX CUCTEM.
KauecTBo 06CnyXnBaHUA TeleKOMMYHUKALMOHHBIX CUCTeM. AGOHEHTCKas Harpyska,
mMatemaTuyeckas MOAeNb CUCTEMbl C 6/I0KMPOBAHWEM BbI30Ba, U C MOCTAHOBKOWN B
ouepefb.

TeneKkoOMMyHVKaLMOHHas CMCTeMa KaK CucTeMa MaccoBOr0 06CNy»XuBaHMS.
[MapameTpbl  BXOAHOrO  MNOTOKA  3adBOK  TENEeKOMMYHWKALMOHHLIX  CUCTEM,
MPOCTENLLUNIA NMOTOK 3a51BOK.

AHaM3 CUCTEMbl MaccoBOro 06CNyXuBaHMS C OTKasamMu. BeposaTHOCTb
ONOKMPOBaHUSA Bbl30Ba. AHa/IU3 CUCTEMbI MAaCCOBOI0 OOC/Y>KMBAHWA C OXMAAHUEM.
BepoAaTHOCTL 6/10KMpOBaHMS BbI30Ba. YTIPOLLEHHAas npoleaypa MpPoeKTUpPOBaHWS
TEIEKOMMYHUKAUNOHHBIX CUCTEM MO  KPUTEPUIO pPeasiu3yeMoil WUHTEHCUBHOCTM
TpauKa.

Ocob6eHHOCTN cUCTeMbl COTOBOW CBA3M cTaHgapta AMPS  (OCHOBHble
XapaKTePUCTUKN 0COBEHHOCTU NPOTOKONA CBA3M, 3Bontoumns K DAMPS 1 TDMA
"1S-136").

OCO6EHHOCTU CUCTEMbI COTOBOM CBA3W cTaHgapTa 1S-95 (CDMA) u IMT-MC
(CDMA-2000) (OCHOBHblE XapaKTEPUCTUKK, METO[bl OpraHM3aumMm Cny>KeoHbIX
KaHa/l0B U KaHa/loB Tpaguka, 0cobeHHocTn paamokaHanos UP-LINK n DOWN-
LINK).

OcobeHHOCTM cucTeMbl COTOBOW cBA3W cTaHgapta GSM. (OcHOBHble
XapakTepucTukn. Tunosas CTPYKTypa CeTV W B3aMMOLENCTBME €e OCHOBHbIX
aneMeHTOB. CTpyKTypa JIOTUY4ECKUX WU  (DU3NYECKMX KaHa/loB, OCOGEHHOCTU
MPOTOKONA CBA3W. 3awmTa nHopmaummn. Mogynb MeXayHapoaHON UaeHTUuKaumnm



aboHeHTa - SIM). MepcneKkTMBLI Pa3BUTUS CUCTEM COTOBOW CBA3W. CUCTEMbI 3-T0 U
4-ro NOKONIEHNIA.

OCO6eHHOCTN cUCTEM  OeCLLUHYpoBOW  TenegoHon  cBsisn.  OCOGEHHOCTM
peann3auum OGeCLUHYPOBOW CBA3W MepBoro M BTOporo nokoneHus (CT-1/CT-2.
BecwHypoBas TeneoHHasa CcBA3b MokoneHus 2+ (ctaHgapt DECT): Ttunosble
XapaKTepuUCTUKN, OCOBEHHOCTM NPOTOKOMa WM opraHu3aummn ceasmn). OCoBeHHOCTU
CUCTEMbI 106a/1bHOM CMYTHUKOBOW CUCTEMbI CBA3M C MOABVMXKHBLIMW abOHEHTaMu
GLOBALSTAR.

Pasgen 2. PaguoTtexHonornn. CUcTeMbl U CETU Nepefayn JaHHbIX.

AtanoHHas mogenb OSI. YPOBHU 3TanoHHOW Mogenu. Mpumvepsl.

AtanoHHas mogens TCP/IP. ¥YposHu moaenun. CpaBHeHME MOJENEN.

ACUHXPOHHBIA pexxum nepegaun  (ATM). BupTyanibHble KaHambl ATM.
ATanoHHad mogenb ATM. CeTu Ha OCHOBe CcoeamHeHnin X.25, peTpaHCcnaumMm Kagpos
(Frame Relay - FR).

OcHoBbl Teopun UMHgopmMauun. Mepa uHpopmMaumn. Mpon3BOAUTENBHOCTb
NCTOYHUKA MH(opmaumn. OCHOBHas TeopemMa 19 KaHa/oB 6e3 LWyMoB. KaHan cBsA3u
C Wwymamu. MponyckHas cnocobHOCTbL TUMOBOIO KaHana CBA3W.

Hocutenn wuHdopmauun. TeopeTUYecKMe OCHOBbI  Mepefayn  LaHHbIX.
Ynpaensemble HOCUTENIM WUHGopmaumm  (MarHWTHbIe HOCUTeNW, BWUTad napa,
KOaKCcuasibHbI Kabenb, ONTOBO/IOKHO, PaAMOCBS3b).

CnyTHUKN CBA3N. Tunbl OPOUT M UX OCHOBHbIE XapakTepucTuku. Cuctema
CnyTHMKOBON noaswkHoM cBA3M INMARSAT. Cuctema cesisu GEOBALSTAR.
CnyTHUKM NPOTUB BOJIOKHA.

CepBuchbl ceTeBOro ypoBHsa. dopmunpoBaHue Kagpa. OCHOBHbIE MPUHLMMBI.

OO6Hapy>keHWe W wucnpasfeHne OLWWNOOK. KoppekTupytolee KOoAMpPOBaHYe.
Koab! ¢ 06Hapy»XeHVeM OLUMOOK.

[MpoToKoNbl Nepegayun gaHHbIX. CUMNIEKCHbIe NPOTOKO/LI. CeTu MeTpw.

[MpuMepbl  NPOTOKON0B nepefaun  fdaHHbiX. HDLC - npotokon. PPP -
NPOTOKO.

YnpasneHve KaHasiom. CTaTuyeckoe N AUHAMUYeCcKoe ynpaB/ieHWe KaHa/1oM.
Mpobnema pacnpefeneHns kaHana. [AuHamuyeckoe pacripefefieHne B NOKabHbIX 1
PernoHasIbHbIX CETSX.

Cetb Ethernet. Kabenn Ethernet. Kabenn Ethernet. MaHuecTepcKuin Kog.
KommyTtupyemsble cetn Ethernet. BoicTpblin Ethernet.

Cuctembl 6ecrnpoBofHOro paguogoctyna. O6Las XapaKTepucTUKa CeTen K
cuctem b6ecnpoBogHoro paguogoctyna. MNprmepsl.

CucteMbl M CeTM  LUMPOKOMONIOCHOIO  GecnpoBOAHOrO  pajuofocTyna.
TexHonoruna GecnposogHoro goctyna Wi- Fi. TexHonorns 6ecnpoBofHOIo JoCTyna
Wi-Max. Cetu 4-G.

CeTu cBA3M Ha ocHOBe TexHonorum Bluetooth O6Liye cBefeHMs 0 TEXHOMOMK
Bluetooth. Cneundmkaumss ctaHgapta Bluetooth. OcobeHHOCTM opraHM3aumm
nukoceteir. Cnyx6bl (Profile) Bluetooth.

ANropuTMbl MapLipyTusaumMn. MeTtog KOMMyTauuy MNakeToB C OXWAAHMEM.
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[MpUHUMN ONTUMaBHOTO MapLupyTa. Bbibop Kpatyaniero nyti. MapLupyTtusaums ¢
y4YeTOM COCTOSHUA MyTU. YUeT CTOUMOCTMU.

KayectBo o6cnyxmBaHud. OCHOBHble TpeboBaHus. MeTogbl 0b6ecrieyeHus
3ajaHHOro KayecTBa 06CNy>KMBaHWA. VHTerpanbHoe 06CnyXXnBaHme.
OnddepeHumansHoe obenyxmnsaHe. KommyTauma metok u MPLS.

CeTeBou ypoBeHb B NHTepHeTe. CeTeBoi ypoBeHb B VIHTepHeTe. IP - agpeca.
MpoTtokon IP4. TMpotokon IP6. TMoacetn. NAT - TpaHcnauus ceTeBOro afpeca.
YnpasndoLme NpoToKo/bl ceTn MIHTepHeT. MpoToKoN BHeLLHero wnto3a BGP.

OnemMeHTbl  TPAHCMOPTHLIX  MPOTOKO/MOB.  JMIEMEHTbl  TPAHCMOPTHbIX
MPOTOKO/I0B. YCNyru, npefoctaBnsgemMble BEPXHUM YpoBHEM. Agpecauus. Y CcTaHOBKa
7 paspbiB CoeMHEHMS. YnpasneHue NMOTOKOM 7 oyepunzaums.
MynbTUNNEKCUPOBaHME.

TpaHcnopTHbIE MPOTOKO/bLI CeTU VIHTepHeT. TpaHCNOPTHbLIE NMPOTOKO/bLI CETU
NHTepHeT. UDP- npotokosn. TCP - npoToKos. Npon3BoANTENLHOCTL KOMIMbIOTEPHbIX
ceTei.

Cnyx6a umeH DNS. 3nektpoHHas nouta. lMpocTpaHCTBO MMeH. Cepsepbl
MMeH. APXUTEKTYpa U CIyXObl 3N1EKTPOHHOW MoYThl. epecbinka nucem. [ocTaBka
COOOLLEHNI.

BcemupHaa naytuHa. CuctemMbl MynbTUMeAna. NpeAcTaBneHne apxXuTeKTypbl.
URL - agpecaupsa. HTML - A3blk pa3meTku BebcTpaHuy. XML n XSL - a3bikn. WAP
- npoTokon. OCHOBbI UMQPoBOI 00paboTKKM 3BYKa. [Nepenaya peun nosepx IP.

3awmrta ceteil. [MpepocTaeneHve npasa Ha fAOCTYM, ayTeHTU(MKauua 1
pernctpaums nofknoyeHuin. bnokupoBka poctyna. LLundpoBaHuWe — [aHHbLIX.
LinpoBble cepTudmKaTbl. 3alimMta ¢ UCMOMNb30BaHNEM MapLUpyTM3aTopoB. ChMCKM
poctyna. OcHOBbl KpunTorpaguu. MeTtog noAcTaHOBKM. MeTos nepecTaHOBKM.
OfHopa3oBble 6M0KHOTLI. KBaHTOBas Kpuntorpagwusa. [Ba (yHLAMEHTa/IbHbIX
NPUHLMNA KPpUNTOrpapun.

ANropuTMblI C CUMMETPUYHBLIMKU Kntovamu. CrtaHgapT wndgposaHus DES.
TpoiHoe wwupoBaHWe € nMomolblo DES. YnyudlleHHbIA CTaHZapT Ln(poBaHus
AES. Pexxumbl LWngposaHus.

ANropuUTMbI  LUNPOBAHNA C  OTKPbITbIMK ~ KNtoYamMu.  Anroputm  RSA.
Lincpposble nognucu. Mognucy ¢ CUMMETPUYHBLIM KAKOYOM. ognncy ¢ OTKPbITbIM
Knoyom.  Tpodmnn  coobLieHnid.  YNpaBneHWe  OTKPbITbIMA  KIHYaMMU.
NH(ppacTpyKTypa CUCTEM C OTKPbITLIMW KKOYaMM.
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