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1. OBIIME TMOJOXEHUA IO IIPOBEJAEHUIO BCTYIUTEJBHOI'O
HUCIBITAHUSA IIPU NTPUEME HA OBYYEHME 11O INPOTPAMME HOJAI'OTOBKH
HAYYHBIX U HAYUYHO-IIEJAT'OI'MYECKUX KA/IPOB B ACIITUPAHTYPE «<AHTEHHDBI,
CBY-YCTPOMCTBA U X TEXHOJIOT UN»

1.1. Hacrosmass IIporpamma, cocTaBJIeHHAass B COOTBETCTBUU C  (eAepaabHbIMU
roCyJIapCTBEHHBIMU 00pa3oBaTebHbIMKU cTaHAapTamu BO mo HampasieHuto moarotoBku 11.03.01
«PagmoTexHrKay, yCTaHABIMBAET COJCPIKAHME BCTYMHUTEIIBHBIX HCHBITAHUN C IENBI0 ONMpEaeieHus
MOJIFOTOBJICHHOCTH TOCTYMAOIIET0 W HaJIW4uus CIOCOOHOCTEH g oOy4deHHs B acHHUpaHType IIo
Hay4yHOU crienranbHOCTH 2.2.14. « AnTennbl, CBU-ycTpoiicTBa U UX TEXHOJIOTHUNY.

1.2. KoHe4Ho# 11eNbi0 BCTYMHUTEIHLHOTO UCIIBITAHUS SIBJSETCS OMpEeIeHUe YPOBHs 3HAHUN U
KOMIETeHIH noctynatomiero no 100-0annsHoi mikase.

2. HIEPEYEHDb TEM BCTYIIUTEJBbHOI'O UCIIBITAHUSA

1. Crarucruyeckasi paaiMoTeXHUKA

1.1. Mamemamuueckoe onucanue u Memoosl AHANU3A CUSHANO8 U NOMEX

[IpocTpancTBO curHaioB. MeTpuyeckue W JIMHEHHbBIE MPOCTPAHCTBA CUTHANIOB. [(MCKpeTHbIE
npeJcTaBieHUs CcUTHaioB. llomHble OpTOHOpMasnbHBIE CHCTEMBI. MHTErpajibHble NpEICTaBICHUS
curHanoB. [IpeoOpazoBanus Dypre, ['mnpbepra u japyrue HHTETpaIbHBIE TPEOOPA30BAHUSA.
Paznoxenne curxana mo 3agaHHoi cucreme QyHkuuil. ['apmonudeckuii anaau3 curaagoB. CHEKTpsI
NEPUOINYECKNX M HEMEepPUOJUYECKHX CHUTHaloB. Teopema orcueroB KoTenbHMKOBA B 4acCTOTHOMU
obmactu. JluckpeTHble cCUrHABI U X aHanu3. JluckperHoe npeoOpasoBanue Dypwe u ['unpdepTa u ux
cBoiicTBa. Pemeruareie Gpynkiuu. Z-nmpeodpazoBanue. CooOmieHus, curuainsl U nmoMmexu. [lepenaya,
U3BJICUCHHE U pa3pylieHue nHpopmanuu. Paquocurnansl. Pagnocuruansl ¢ aMIUIMTYJHON U yTIIOBOH
(dactoTHOW ¥ (ha30BOM) MOAYJIANMEH M WX CHEKTPHL. PamMocurHambl cO CIOXKHOHM (CMEIIaHHOM)
MOIyJISIHMeN 1 uX crnekTpsl. Orubaromias, ga3a U 4acToTa y3KOIOJIOCHOTO CUTHANA. AHATUTUYECKHE
curHainel. [IlyMbl 1 moMexu Kak ciy4daiHblie mporecchl. [II0THOCTH pacnpeneneHusi BEPOsITHOCTEN,
XapakTepucTHUeCKue QYHKIMUU U (PYHKIIUHN pacnpeeNeH s CIyYailHbIX MPOLECCOB. DHEPreTHYECKUE
XapaKTePUCTHKHU CIyYalHBIX MpoueccoB. MOMEHTHbIE U KoppensiunoHHble GyHKIUN. CreKTpanbHas
wioTHOCTh. CBoiicTBa KOoppesiMoHHbIX (yHKImiA. Teopema Bunepa- Xununna. CTalmoOHapHOCTH U
SPrOAUYHOCTh CIIyYalHBIX HPOLECCOB. ABTOKOPPEISLMOHHBIE W B3aWUMHBIE KOPPEIALUOHHBIE
¢yukuuu. HempeprsiBHOCTE U auddepeHnrpyeMocTs CllydyailHBIX IpoleccoB. MHTerpupoBaHue
CITy4alHBIX TIPOIIECCOB. ['ayCCOBCKMIA CITyHdaiiHBIN TIPOIIECC M €ro XapakTepucTuku. [Iporeccrr 6mu3kue
K TrayCCOBCKOMY. VIMIynbCHBIE M TO4YEUYHBIE Clly4allHble IpOLECCHl. MapKOBCKHE IPOLIECCHI.
V3KkomnosiocHbIe citydaitHbie mporiecchl. CTaTUCTUYECKHE XapaKTePUCTUKHM oruOaromien, $a3el U ux
NPOM3BOJHBIX IS CyMMBI CUTHAJIa U Y3KOIIOJIOCHOTO ITyMa. BBIOPOCH! Ciy4aiiHBIX MPOLIECCOB.

1.2. Mooenu paouomexuuueckux yenetl u ycmpoucms

JIMHENHbIE U HEJTMHEWHBIE UENU U YCTPOMCTBA. MeTo bl aHalr3a CTAlMOHAPHBIX U IEPEXOJHBIX
PEeXUMOB B PAIMOTEXHUYECKUX LEMAX, YCTPOMCTBAX M JHWHAMMYECKUX CHCTeMax. MeToabl
UCCJIEAOBAHUS YCTOMYMBOCTU PAJUOYCTPOMCTB M JAWHAMUYECKHX CHUCTEeM. JIMHEWHbIE Lenu u
YCTPOMCTBA € TOCTOSIHHBIMU TlapaMeTpaMHu. AKTHUBHBIE JIMHEWHBIE LENH. YCWIHTEIHM W HX
xapaktepucTuku. [TapameTpsl, rpadbl 1 SKBUBaJIEHTHBIE CXeMbl ycuuteneil. [I[poxoxkaeHue curuanon
U 1noMex (AeTepMUHUPOBAHHBIX U CIIy4YalHbIX KojeOaHui) yepe3 JUHEHHbIE LENU C MOCTOSHHBIMHU
napaMmerpamu. Henuuelinble nienu 1 ycrporcTBa. MeTopl aHan3a HEJIMHEMHBIX LeTer. Y MHOXKUTEIN
4acTOTBl. AMIUIATYIHBIE orpaHuuntend. Jletexktopel. I[IpeoOpazoBaTeny YacTOTHl KOJICOAHWH.
['enepatopsl KonebaHuil. ABTokoneOaTenbHble cHCTeMbl. Moaynaropsl konebanuid. llemu u
yCTpoOiicTBa ¢ TmepeMeHHbIMU MapameTrpaMu. [lapamerpuueckoe ycuieHue, npeoOpa3zoBaHHE U
reHepupoBaHue Koliebanuii. Bo3aelicTBre ciydalfHBIX MPOLIECCOB HA HETMHEWHBIE U ITapaMeTPUUIECKUe
uenu u ycrporicrsa. CTaTUCTUYECKUE XapaKTEPUCTUKU IPOLIECCOB HA BBIXO/IE€ HETMHEHHBIX YCTPOMCTB
Y METOJIbl X HaX0XkAeHUs. JIUCKpEeTHBIE IMHEWHbIE CUCTEMBbl. METObl aHAJIN3a U CUHTE3a JUCKPETHBIX



panuoTexHuYecKnXx ycTporcTB. LludpoBeie GmibTpbl. PexkypcuBHBIE M HEpEeKYypCHBHBIE IH(PPOBBIE
¢unbpTpel. dusnueckas OCyHIECTBUMOCTh U YCTOMUMBOCTH IUGPOBBIX (GUIBTPOB. VMIynbCHBIE
XapaKTePUCTUKU HUPPOBIX GUiabTPoB. CHEKTPAIbHBIM aHATIN3 C OMOILBIO JUCKPETHOTO U OBICTPOTO
npeoOpazoBanus Dypre. Crnexpsiue paanoTeXHUYECKHWe cucTeMbl. CTaTUCTHUECKas JAMHAMUKA
PAaAMOTEXHUYECKUX CeNAumX cucteM. CTpYKTYpHBIE CXEMBbl CIEIALIMX CHUCTEM: aBTOMAaTH4ECKOU
perynupoBKu (YCUIICHUS, aBTOMAaTUYECKOW MOJCTPOMKH 4acTOThI, (Pa30BOM aBTOMOJACTPONKU U [Ip.).
CraTtucTuueckre XapaKTepUCTUKH TUCKPUMHUHATOPOB. MeToipl aHain3a AMHAMUYECKUX CHCTEM C
NEPEMEHHBIMU U CIy4alHbIMU NapaMmeTpaMu. CTaTucTUyecKas IMHAMHUKA HEMPEPBIBHBIX, JUCKPETHBIX
U UMITYJIbCHBIX CIEASIIUX PAAHOCUCTEM.

1.3. Hugpposvie memoodsbl 06pabomxu cueHanio

JluckpeTr3anysi CUTHAJIOB IO BPEMEHM W KBAaHTOBAaHME IO YPOBHIO. AHanoro-uugpoBbie
npeoOpaszoBarenu (ALIl) u BeIOOp mapameTpoB kKojga. MeToabl CHHTE3a alrOPUTMOB U yCTPOMCTB
midpoBoid  00paboTku curHanoB. Lludpposas ¢unpTpamus u 1mdpoBeie  GUIBTPEL. OmuUOKH
KBaHTOBaHUSI M OKpyrieHus. Meronsl pacuera uudpossix (unstpoB. Kosdduument nepemaun u
UMITyJIbCHAsl XapakTepucTuka u(poBbix ¢uiabTpoB. Lludposas ¢umbTpamuss BO BpEeMEHHOW W
yacToTHOM obnactax. [{udpoBoii ciekrpanbHblii ananui. beictpoe npeobpazoBanue Oypre. LHudposas
00paboTKa MHOTOMEPHBIX CUTHAJIOB U MU300pakKeHUH.

2. CucreMbl paIMOCBSI3H U TeJIeBHICHUS

2.1. Paouocucmemvi u ycmpoticmea nepedasu uHpopmayuu

Ob6nacTu mpuMeHeHHsl U 3a7auu nepenaun uHbopManuu. Mepa konumdecTBa MHGOpMaIUU
(Xaptmm, K. IllemHoH). DHTpomus WCTOYHWKA WH(GOpPMANWA W €€ CBOHCTBA. I30BITOYHOCTH.
[TpousBogutensHocTh. uddepenunanbias sHTponus. [IpomyckHas crmocoOHOCTh KaHaja CBSI3U.
®opmymna lllennona. OcHoBHas Teopema KoaupoBaHus. [loHATHE 0 KOAMpPOBaHUN WH(GOPMAIIHU: KO/,
andaBUT, OCHOBAaHWE W 3HAYHOCTh Koma. Metoasl Dano-lllennona u Xaddmana mocTpoeHHs
apdexTrBHOrO Koxa. [IpHHIMT MOCTPOCHHUS KOJOB, OOHAPYKUBAIOIIUX M HCIIPABIISIONINX OIIUOKH.
CnocoObl IpreMa JBOWYHBIX CHUTHANIOB B KaHajaX ¢ MOCTOSHHBIMU MapaMeTpamu. HekorepeHTHBIH
npueM aBondHbIX AM u UM curnanos. [Ipuem @M curnanos, «oOpatHas paboTa» W MPUMEHEHHE
O®M. Ilpuem curHasoB B KaHajlax CO CIy4YalHbIMM MapamMeTrpaMu. XapaKTepUCTHUKH KaHAaJIOB.
OaMHOYHBIN NTPHUEM JBOWYHBIX (DIIOKTYMPYIOLIMX CUTHAIOB. Pa3HECeHHBIH NpHeM CUTHaJIoB. Teopun
MOTEHIMAIbHON moMexoycTonunBocTH B.A. KotenbHukoBa. Kputepuii noMexoycToM4YnuBOCTH pUEMa
HENPEPBIBHBIX COOOIIECHMUI. BRIUTpHIT 1 000OIICHHBIN BBIMTPHIIT B OTHOIIIEHUH COOOIICHHE (CUTHAN)
IIyM. AJITOPUTM ONITUMAJILHOM IEMOTYJISIIMH HETTPEPBHIBHBIX COOOIIEHMI TTPH clIa0bIX ToMexax. Bus
MOJYJISILIMM TIPH NIepejaue HEMPEephIBHBIX COO0IEeHIH. MOITHOCTH IIyMa Ha BBIXOJE IEMOIYJISATOpA U
ero sHepretudeckuil cektp. [lpumenenne AM, bM, OIIM, ®M u UM, ux cpaBHEHHE N0 BBIUTPHIIILY
u ¢pusndeckoe o0ObsicHenue. [1nara 3a moBbImeHHYI0 TomMexoycToitunBocth mpu ®M u UM. Iloporossie
SBJICHUSl TIpU Tiepeadye HempepbIBHBIX cooOmieHui. LludpoBeie MeTonbl Mepenadn HeMmpepbIBHBIX
coobuiennii. WmnynbcHo-konoBas wmoxyisinusa (MKM). Hduddepenunansnas MKM u  nenbra-
Moayssiiisa. OCHOBBI TEOpHUHM pas3fieieHUs CHTHaloB W MHorokaHanbHbIX PCIIM. HeoOxommmoe u
JOCTAaTOYHOE YCJIOBUSI JIMHEHHOTO pa3ieleHus CUrHaioB. YacToTHoe, BpeMeHHOe U (a3oBoe
pasnenenue curuajioB. Paznenenue curnanos 1o gopme. ACUHXPOHHbBIE aIpECHbIE CUCTEMBI ITepeaaun
uHpopmanuu. [Ipumenenue cnoxHbIX mryMmononoousix cursanoB B PCIIN. Panunonuauu. J{nanason
pPaauoBOJIH B cUCTeMax nepeaaun nHbopmaruu. Buasl pagnocuctem nepenauu napopmanuu (PCITN):
CBSI3HBIE, TEJIEBU3HOHHBIE, TEJIEMETPUUYECKUE U KOMaHAHbIE. KaHan CBA3M M €ro XapaKTEpUCTHUKHU.
[IpommyckHasi crmocOOHOCTh KaHaja. XapaKTepUCTUKH W TapaMeTphbl TepeaaBaeMoi HH(OpMAaIUH.
CrpykTypa panmocursHanoB. Meronbl MOAYJISLIMM M KOAMpoBaHWS. MoaemMbpl M KOAEKHU. 3aluTa
nnpopmaruu. Kpurepun xadectBa PCIIM. Mmuorokanansueie PCIIM. MHoOrocranimoHHbie
panuocucremsl nepeaayn uHpopmarun. Cunxponusanus B PCIIU: ¢a3oBas, TakToBas, IUKIOBAs U
KaJIpoBasi CHHXPOHU3ALIUS.

2.2. Paouomenesusuonnvie cucmembsi

dusuyeckue MPUHIMIBIL, HCHOJIb3yeMble s (OPMUPOBaHUS, Iepelayu, MpHeMa U
KOHCepBanuu u300pakeHudd. [luama3zoH paguoBONH, HUCHOIB3YEMBId B TEICBUACHUU. METOIbI
pasnokeHusi M300pakeHUl Ha dyeMeHThl. lIpuHIuN moclenoBaTeNbHOM TMepefadyrd 3JIEMEHTOB



n3zoopaxenus. Kamp, cTpoku u 3neMeHThl n3o00pakeHus. CIUTHOCTh n300pakeHusi. CHHXPOHU3AIHS
CMEHBl KaJpOB M Hayana pa3BepTku CTpok. Dopmar TeneBU3MOHHOro curHaiga. CraHaapTsl
TEJEBU3MOHHBIX CHUTHajI0B. OCOOCHHOCTH IOCTPOEHMSI TEJIEBU3MOHHBIX mepenardyukoB. [lepemaua
paauocurHana uzoOpaxkenus. llepenada 3BykoBoro compoBoxaeHus. PopMupoBaHue W Imepeaaya
CHUTHAJIOB CHHXPOHHU3AIIUH 1 KOJIa IBETHOCTH cUTHana. [IpeoOpazoBaHmne ONTHUECKOTO H300paKEHHS B
aJIeKTpUuecKuil curHan B nepeparwomieil renesusnonHoi kamepe (IITK). Ontuueckas cuctema I1TK.
[lepenatomiue TeneBU3MOHHBIE TPYOKU. MOIIIHBIE IIUPOKOIOIOCHBIE YCHIIUTENH ¢ KOPPEKTUPYIOLIUMU
nensMu. MeToApl CTaOMIM3allMd  YacTOThl B TEJIEBU3MOHHBIX mepenaTtdynkax. (OcoOeHHOCTH
NEepealoMX U MPUEMHBIX TEJIEBU3MOHHBIX aHTEHH METPOBBIX, JAELIMMETPOBBIX M CAaHTHUMETPOBBIX
BOJIH. OCOOEHHOCTH TENEBU3HOHHBIX MPUEMHUKOB. CeNeKTop KaHalloB, MpeoOpa3oBaTellb 4acTOThHI,
VIIY, BuaeoycwinTenb WU AEKOJEP LBETHOCTH. YCTPOMNCTBO BBIAEIEHUS CHUHXPOUMITYJIBCOB JJIst
CUHXPOHM3AINH Pa3BEPTKH N300paKeHUs PUEMHON TeTeBU3NOHHON TpyOKu. ['eHepaTophl CTPOUHOIA
U KaJIpoBOW pa3BepTKU. MeTonpl 3alOMUHAHWSA, CXKATHA W XpaHeHHWs wu3o0paxkeHuit Lludpposoe
teneBuaeHrne. CIyTHUKOBBIE TENEBU3HOHHBIE CHCTEMBI. TeNeBU3MOHHBIE CHCTEMBI 0030pa U
HaOMO/IeHUsT (B TOM YHCIE U CKPBITHOrOo). TeneBU3MOHHBbIE BU3UPHI. TE€IEBU3NOHHBIE CHCTEMBI
HaBelIeHUsT M npuuenuBaHus. OXpaHHbIE TEJIEBU3UOHHBIE CHUCTEMBL. CHUCTEMBI NPEayNpPEKICHUS
CTOJIKHOBEHHS ¥ CUCTEMBI IPUYAIUBAHUSI.

2.3. Cucmemvl u ycmpoticmea paouoynpasieHus

OO6nacTu mpUMEHEHUS U 337a4¥ YIPABJICHUS 00bEKTaMH. DJIEMEHTHI TEOPUU aBTOMATUIECKOTO
ynpapneHusi. OObekThl ymnpaBieHus. KoHTyp ciensiiero ympaBlIeHHsS M €r0 OCHOBHBIC 3BEHBS.
KomangHoe cnensiiee paaunoynpaBieHHE, aBTOHOMHOE DPaJUOYIIpaBJICHUE, PaJUOyIpPaBIECHUE IPU
HaBEJCHUM 10 Jyd4y, yIOpaBleHHE KOCMHYeCKHMMH ammapatamu. (OCOOCHHOCTH —PpaIHOINHHIMA
ynpasieHusi o0bekTamMu. KoMaHIHO-U3MepUTENbHbIE KOMIUIEKCH. Pannoynpasienue npubopamMu u
arperataMu. CHHTE3 ¥ aHaJIM3 CUCTEM paauoynpaBieHus. Mcnoap30BaHEe UMUTALIMOHHBIX MOJIEIIEH.

2.4. Cucmemvl paouod?1ekmponHol 6opbOvL

3amaun paauodneKTpoHHOW OopbObl (POB) ¢ cuctemamu TeneBUAEHUS U PAIUOCBS3U.
Panunorexnuueckas pazseaka (PTP). Onpenenenrie napameTpoB paguoCUTHAIOB CUCTEM TEJIEBUICHUS
Y PaguoCBA3U Pa3IMYHOrO HazHaueHusi cpeacTtBamu PTP. Metonbl onpeneneHus: MECTONOI0KEHUS
CHUCTEM pajauocBs3u M TeneBuaeHus. DpdexkruBHocts cpencts PTP. Meronsl M cpeactsa
PaauO3JIEKTPOHHOTO IPOTUBOAEHCTBHS. [ eHepaTOphl AKTUBHBIX MOMEX. BHUJIbI aKTUBHBIX OMEX.

2.5. Paouomexnuueckue cucmembsl U yCmpoucmea 8 buoaocuu, meouyure, Mempoaocuu opyeux
ompacnsax

3amaun  paguocucTeM B OWMONOTHHM, MEIHMIMHE, METPOJIOTMH U JAPYTUX OTpacisiX.
Hcnonp3oBaHue yiIbTPa3BYKOBBIX CUTHAJIOB JUIsi MEIUIIMHCKOW JMArHOCTUKH U J1€(hEeKTOCKOMUHU.
MenunuHckue ycrpoiictea CBY, pannomerpun, HHTPOCKOIUH, ToMorpaduu, kapauorpadguu u T.II.
Pannorexuuueckue ycTpoiicTBa U MpuOOPHI B METPOJIOTHH. VIcTionb30BaHe TEIEBU3NOHHBIX CUCTEM B
HPOMBIIIJICHHOCTH, OMOJIOTHH U METUIIHE.

2.6. MemoOwl npoekmupogarus u KOHCMpPYUpOBaHUsl paouo31eKMpPOHHbIX CPEOCNE

3aBUCHMOCTh TeXHUYeCKHX TpeboBaHuil kK POC OT nx Ha3HAueHUs W YCJIOBHM AKCIUTyaTaIlUH.
TexXHOTOrMYHOCTh KOHCTPYKUMU. MeToabl CTaHJapTH3allud B KOHCTpyHpoBaHWH. KoMmIOHOBKa u
KOMIUIEKCHAasi MHUKPOMUHHUATIOPU3AIMS PaAJAUOdJICKTPOHHON ammapatypsl (PDA). WurterpanbHas
Mukpocxemorexuuka, 6ompimue (bBUC) u cBepxbombpmme (CBUC) nnterpanbapie cxeMbl. [ledaTHbIi
MoHTaX. PemonTonpuroanocts POA. Crioco6s! 3amutsl POA 0T BO31eHCTBHS OKpYIKaIOLIEH Cpebl,
JTUHAMUYECKUX MEPETrpy30K U IEKTPOMArHuTHOro uanyudeHus. TemnoBoit pexxum POA. HanexHocTb
POA.

3. AHTeHHBI ¥ ycTpoiictBa CBY

3.1. Bonpocwl obweri meopuu

VYpaBHenue MakcBeiuia. MarepuanbHble ypaBHEHUS U TUIIBI cpell. [TonHas cucrema ypaBHEHUN
AJIEKTPOAMHAMUKH. ['paHnyHble yCIIOBUS OHEpPrus 3JE€KTPOMarHUTHOro mnoss. Teopema YMoBa-
[TovinTrHra. ITocTaHOBKA 3a7a4 ANEKTPOAUHAMUKHA M METOJbI UX pelieHus BHyTpeHHHE U BHENIHUE
3aJa4d JIEKTPOANHAMHUKHU. Teopema eanHCTBEHHOCTH. CBOOOMIHBIE AIIEKTPOMArHUTHBIE BOJIHBI Kak
peleHuss OJHOPOAHBIX YPaBHEHUU 3JIEKTPOAMHAMUKHM B pa3HbIX cHUcTeMax KoopauHat. llnockue



OJIHOPO/IHBIE BOJIHBI B U30TPOMHBIX AUAJIEKTPUKaX, IPOBOAHUKAX U TUPOTPOIHBIX cpenax. Bpamenue
IUIOCKOCTH  MOJSPU3alMM,  PE30HAHCHOE  moroueHue.  HeMoHoxpomaTHueckue  BOJIHBI
JUCTIEPrUPYIOIIMX cpefax. BonHbl B aKTUBHBIX Cpelax; MPEACTaBICHUE O BOJHOBBIX IMPOIECCAX B
HEJIMHEHHBIX cpenax. l[lageHwe MUIOCKOW OJHOPOAHOM BOJIHBI Ha IJIOCKYIO TpaHUIy paszelna
OJTHOPOJIHBIX M30TPOIHBIX cpea. Teopus ckuH-3ddekra. J[BoitHOE npenomiieHrne, Ha TpaHUIIe pa3aea
C TUPOTPOIHOM cpenoi. JIOKaIbHO-TIIIOCKUE BOJIHBI MU TEOMETPUYECKAS! ONITUKA. Y paBHEHUS] DWKOHAJIa
U nepeHoca. YpaBHeHue jy4a. ConpoBoxkaarouuil TpexrpaHHuk ®peHe Ha Jiyde M ypaBHEHHUE JUIsS
MOBOPOTa TUIOCKOCTH Toisipu3anuu. Pedpakuus B HeEogHOpPOIHBIX cpedax. PacmpoctpaHeHue
pPaZvMOBOIH B TIPUPOJHBIX YCIOBHSX. BimsHHE 3eMHOW TOBEPXHOCTH, Tpomo-H HOHOChEpH,
PaaMoOBOJIHBI B KOCMHYECKOM IPOCTpaHCTBE. M3iyyeHue 371eKTpOMarHUTHBIX BOJIH. DJIE€MEHTapHbIE
nm3nydarenud. biavokHsAs u jganeHas 30HA. [IpuHuomn ['rolireHca M ASKBUBAJIEHTHBIE MOBEPXHOCTHBIE
uctouyHuku. CBeleHHE 3a7aud 00 W3MYYEHUM K WHTETPalbHBIM U HHTErpo-auddepeHIrnanIbHbIM
ypaBHEHUAM. SIBneHus u 3amaun Audpakuuu. Crporas MOCTaHOBKA JUQPPAKIMOHHBIX 3ajad.
Hudpakmus Ha nuiauHape, mape u knuHe. [Ipubmmkenue [toirenca-Kupxroda. I'eomerpudeckas
TEOpHsI TUPPAKINH.

3.2. Hanpaensemvie eonnvl u ycmpoticmea CBY

VYpaBHEHUs JJIEKTPOAMHAMHUKM JUIS HANpaBISIEMBIX BOJH. Teopuss W KiaccupuKamus
CBOOOIHBIX BOJIH B MPOJIOJILHO-PETYJISIPHBIX HATPABJISIONINX CUCTEMaX. TUITBI HATPABJISIONINX CUCTEM.
[Tosble 1 KOAKCHANIbHBIE BOIHOBOABI. JIM3IEKTpUUECKHE BOJIHOBO/IbI U JIMHUU ITOBEPXHOCTHBIX BOJIH.
[Tonble BOJTHOBO/IBI C YACTUYHBIM JIUAEKTPUUYECKUM U TMPOTPONHBIM 3arnonHeHueM. [lonockoBbie u
MUKpPOIIOJIOCKOBbIE JIMHUM, IIEJIEBblE M KOMIUIAHApHbIE BOJHOBOABL. ONTHYECKUE BOJHOBO/IBI;
CBETOBOABL.  3amemdrome CTpykTypbl. MckyccTBeHHble — auanekTpuku. KBazmonTuueckue
HAIpaBJIAIONINE CUCTEMBI. TeXHUYECKHe XapaKTePUCTUKN 1 OCOOCHHOCTH KOHCTPYHPOBaHUs (hUIEPOB
pa3INYHBIX AUAna3oHOB. KOHCTPYKTUBHO-TEXHOIOTHUECKHE OCOOEHHOCTH MUKPOIIOJIOCKOBBIX JIMHUH.
Teopus 3IEeKTPOMAarHUTHbBIX pe3oHaTopoB. Ilomsie pe3onaropsl. Judnexrpuyeckne u PepputoBbie
pe3oHaTopbl. Pe30HaTOPBI HA OCHOBE MJIAHAPHBIX CTPYKTYP. OTKPBIThIE KBA3UONTUYECKUE PE3OHATOPHI.
TUNOB. TeXHUYECKHE XapaKTEPUCTHKH U OCOOEHHOCTH KOHCTPYHPOBAHUS PE30HATOPOB Pa3THMUHBIX
YacroTHble (QUIBTPBI; 3JEMEHTHl Teopuu M Kiaccubukauusa. Peanuzauusa ¢GuibTpoB B BUIE
BOJIHOBOJIHBIX, KOAKCHUAJIbHBIX, MOJOCKOBBIX U MHKPOIIOJIOCKOBBIX KOHCTpyKIMi. IlepecTpanBaemblie
¢bunbTpl. OCOOEHHOCTH KOHCTPYUPOBAHUS U TeXHOJOruW "wHTerpanbHbix cxem" CBY. IlpunHnmms
IIOCTPOEHHUS M METO/IbI IPOEKTUPOBaHUM IpreMonepenaronmx ycrpoicts CBY nuana3zona. AKTUBHBIE
CBY MHKpO3JIEKTPOHHBIE YCTPOHUCTBA Ha OCHOBE MOJYIPOBOJHUKOBBIX 1 MUHUATIOPHBIX BAKYYMHBIX
npuOOpOB: TEHEPaTOphl, YMHOXHUTEIM 4YacTOThl, Malomymsmue ycuautend. I[Ipumenenue
OUMOJISIPHBIX U TOJIEBBIX TPAH3UCTOPOB, JIABUHHO-IPOJIETHBIX AUOO0B, TYHHEIBHBIX AUOAOB U AHOJOB
larna. PexxuMbl pabOThI CXEMBI TOCTPOCHHSI, KOHCTPYKIIUH, XapaKTEPUCTHKA U OCHOBHBIC TTapaMETPBHI.
Momnbie CBY ycTpoiicTBa Ha BaKyyMHBIX NpuOopax. KIMCTpOHHBIE YCHIIWTEIN, MarHETPOHHBIC
reHepaTopel, ycwiutenu u reHeparopsl Ha JIBB u JIOB. Bomnpocsl aBTOMaTH3MPOBAaHHOTO
npoexkthupoBanua yctpoctB CBY [IpuHOMIBI TOCTPOEHUS, CUCTEMbl aBTOMATU3UPOBAHHOTO
NpOoeKTHpOBaHUsA. Mojienu 0a30BBIX AJIEMEHTOB pa3HBIX ypoBHeW. CocTaBleHHE MOJEIH CIIOKHOTO
o0BeKTa.

3.3. Aumennvie ycmpoticmaa

DneMeHThl Teopun aHTeHH. [IpueMHas u nepenaromas aHTEHHbBI, ©X OCHOBHBIE MapaMeTphbl U
TEXHUUYECKHUE XapaKTepUCTUKU. COOTHOLIEHUE PEXUMOB IpUEMa U Mepeaadn, TeopeMa B3aUMHOCTH.
DddekTruBHAsS TOBEPXHOCTh aHTEeHHbI. OOpaTHOE HM3ydeHHE TPUEMHON aHTeHHBI. [Ipubmmxenue
3aJIaHHBIX TOKOB ¥ IPUMEHEHHE CBEJICHHUI 00 2IeMEHTapHBIX U3Ty4YaTelsaX B TCOPUU aHTEHH. AHTEHHA
B pEaNbHBIX YCIOBHUSX. YUYeT BIUSHUS 3E€MHOM MMOBEPXHOCTH W Apyrux ¢akropoB. Cucrema
OJIHOTUIIHBIX HU3iIy4aTenei. Teopema TMEpEeMHOXKEHUS AvarpaMM. OKBUBAJICGHTHBIE PELIETKH.
HenpepriBHble pactipenenenus. BiusHue aMminTy AHO-(a30BbIX 3aKOHOB M KOH(UTypaliuu anepTypsl
Ha OCHOBHBIE XapaKTePUCTUKU aHTEHH. CTaTUCTUUYECKUE XaPAKTEPUCTUKN aHTEHH. MHOT03JIEeMEHTHbIE
aHTeHHb! (pemieTku). B3aumopeicTBHE 3IEMEHTOB, METOJ HABOAMMBIX 3.1.C. B TNPUOIMKEHUH
3anaHHbIX TOKOB. DasupoBanHbie aHTeHHBIC penieTkn (DAP). YactoTHble, pazoBoe u (pa304acTOTHOE
CKaHMpOBaHME. [[MCKPETHBIN U TUCKPETHO-KOMMYTAITMOHHBIA MeTObI. [IpubmmkeHne 6eCKOHEUHOM



pemetku, Teopema dioke. MHOTOTyueBbIe aHTEHHBIE PEIIETKU. TpPaKTOBKA 3€pKaIbHBIX, PYTIOPHBIX,
JMH30BBIX M Jp. aHTCHH KakK anepTypHbIX. Bompockl cuHTe3a anTeHH. CBEpXHANPaBIEHHOCTh. THIIbI
AQHTEHH M UX peau3allis B pa3IMYHBbIX AUANa3oHaX BOJH. AHTCHHBI JJIMHHBIX, CPEAHUX U KOPOTKHUX
BOJIH. BuGparopusie antenns! 11 nuana3oHoB Kb u YKB. AntenHs! Oeryiieil BOJHBI JUCKPETHOTO U
HENPEePBIBHOTO THITOB. CITUpaNIbHBIC, TUAJICKTPHISCKUE  PEOPUCTO-CTEPKHEBBIC aHTCHHBI. YacTOTHO-
HE3aBHCHUMbIC aHTCHHBI. PynopHbIe, 3epKalibHbIe, THH30BBIC, 1IeeBbIe U Ap. anTeHHbl CBY. AHTEeHHBIE
PEIIeTKH ¢ JICKTPOHHBIM CKaHupoBaHueM. Cuctemsl ynpaicaus DPAP, nmpuMenenue GpeppuToB u
MOJYTPOBOTHUKOBBIX 3JIEMEHTOB. AKTHBHbIE pemieTku. [Ipuemornepenarome Moaynu. AHTEHHBIE
cUCTEeMBI ¢ 00paboTkoli curHanoB. CHHTE3MpOBaHHBIEC anepTypbl. CaMOPOKYCHPYIOIIUECs: aHTCHHBIC
CUCTEMBI YCTpoWCTBa 00paOOTKM CUTHAJIOB B MHOTO3JIEMEHTHBIX aHTEHHBIX CHUCTeMaX. AHTEHHBI C
MOJIYJIMIPYEMBIMH ITapaMeTpaMu. AHTEHHBI, TTPOU3BOIAIIIE 00paObOTKY MHUPOKOIMOIOCHBIX CUTHAJIOB.
AHTEHHBIE CHCTEMBI C PEryJIHPyEeMbIMU MOSIPU3AIMOHHBIMUA XapaKTEPUCTUKAMU. MOHOUMITYIbCHBIE
AHTEHHBIE CUCTEMBI.

4. CTaTUCTHYECKAsl TEOPHUS CBA3M

OOmue cBefcHHWS O CHUCTEMaxX W CeTIX TeJIeKOMMYyHUKanuid. MHpopMmarus, cooOmeHus,
curHanbl. CUCTEMBI U CETU TEJICKOMMYHHUKAIIUN - cpefia HHGOPMAIMOHHOTO 0OMEHa, UX Ha3HAYeHUS,
3a/1a4d, COCTaB MPEIOCTABIISIEMBIX YCIYT.

4.1. Paouocuenanvt

[Tonsitne Hecymero curnana. Kmaccudukamnus curaanos, 6a3a curnana, YacToTHO-BpeMEeHHas
matpunia. IlpocTele U clOXHBIE (COCTaBHBbIE) CHUTHaibl. [ eHepalus CUTHAOB pa3HBIX THUIIOB.
Monynsiiust ¥ AeTeKTHPOBaHKUE CUTHATOB. CIIEKTPBI MOy TMPOBAaHHBIX CUTHAI0B. Orubaromas dasa u
4acTOTa Y3KOMOJOCHOTO CcHUrHama. AHanuthdeckue curHaiabl. OCHOBHBIE BHIABI MOJIYJISINUH,
MpUMEHsIEMbIE B KaHAJIaX CUCTEM TeJIeKOMMYHUKaruii. CBONCTBA U MCIOIH30BAHUE OIHOIIOJIOCTHON
Moaynsiuu. OcCOOEHHOCTH MOy LMY U I€TEKTUPOBAHUS MPU TUCKPETHOM MOIYJIUPYIOLIEM CUTHATIE.
Koppensiiimonnast (QyHKIMS W CHEKTpajdbHas IJIOTHOCTh MOIIHOCTA TapMOHUYECKHX CHUTHAJIOB,
MOJIYJIUPOBAHHBIX CIy4yailHbIM mporeccoM. CHeKTpsl cIoXKHBIX curHajioB. [lomococGeperatoriue
CUTHAJIBL.

4.2. KooupogaHue ucmoyHuKko8 u KaHaios cessu

N30BITOYHOCTS UCTOYHUKA COOOIEHUSI U MPUUYUHBI €€ mosiBieHus. Kiaccudukanus MeTo10B
YMEHBIIECHNS M30BITOYHOCTH, YMEHBIIEHWE CTATUCTHUYECKOM W CEMaHTHYECKOW H30BITOYHOCTH.
Teopema K. IllenHOHa O KOAUPOBaHUM MCTOYHUKA. KOHCTPYKTHUBHBIE METOJbl KOJIWPOBAHUS
UCTOYHUKOB, KOJMPOBAHUE pPEUEBBIX CHUTHAJOB UM CHUTHAJIOB BHUAEO H300pakeHUil. 3amaya
MOMEXO0YCTOMYMBOTO KoaupoBanus. Kiaccupukanus momMexoycToHduBbIX KOJIOB. BIOKOBBIE KOMBI U
ux jaexonupoBaHue. IlpumMepsl BakHEMIIUX OJIOKOBBIX KOAOB. Llukinuyeckue KOHbI, METOIbI HX
nexoaupoBaHus. CBEPTOYHBIE KOMABI, MX KIACCHU(UKAIMS U OCHOBHBIC XapaKTEPUCTHKU. MeTombl
JNEKOJAUPOBAHMS CBEPTOUHBIX KOJOB. DPPEKTUBHOCTh M IHEPreTHUUECKUN BBIUTPHINI KOJUPOBAHUS.
KonupoBanue B kananax namsteto. Hennneitnoe konupoBanue. MexayHapoAHbIE CTaHIAPThI CKATUS
pPEYEBBIX U BHJICO COOOIICHHIA.

4.3. Ilpunyunst MHO2OKAHANBHOU CBA3U

Krnaccudukanus MeTo0B YIJIOTHEHHS KaHaloB. JIuHEliHble METOAbl YIUIOTHEHUS KaHaJloB
noctyna. YacTtoTHoe, BpeMeHHOe U (pa3oBoe pas/ielieHHe KaHAJoB, pa3ielieHue KaHAJIOB Mo ¢opme
curHaiioB. OCHOBBI JIMHEWHOW TEOPUM YIUIOTHEHUS U pa3leieHus KaHauoB. [IpuMepbl HeTMHENHOTO
VIUIOTHEHHsI KaHAIOB. [IpHHIMIBI MakeTHOW mepenayu MHPoOpMAIUU (HE3aKpEIUIEHHBIC KaHAIIBI).
Hapymenue maciraba BpeMeHH 1 IOTEPH NP MaKeTHOU nepenadye nHGOpMaInu.

4.4. Mooemwt kananos ceazu

HuzkockopocTHbIE U BBICOKOCKOPOCTHBIE MOJEMBI JUIsl POBOJHBIX M paguoluHuil. Moaembl
BOJIOKOHHO-ONITUYECKUX KaHaIoB CBsi3H. OCOOEHHOCTH MOAEMOB MHOTOCTAHIIMOHHOTO JOCTYyTA.
Monemsl s nepenaud UHGOPMALMU MO 3HEPreTUYECKUM ceTsIM. MoJeMbl JUIsl KaHAJIOB CBA3H C
MEPEeMEHHBIMH MapamMeTpaMu. Vcrons30BaHue B MOJIeMax MOJI0COCOEPETANINX METOAOB MIepeiauu U
npuéma curaanoB. OcOOEHHOCTH MOAEMOB TP Pa3HECEHHOM IIpHEME.

4.5. Coobwenus, cuenanvl U NoMexu 8 KaAHaIax cessu



Knaccudukanus cooOmenuii, curnanoB u nomex. CiydaifHble TPOIECCHI U MX OCHOBHBIC
XapaKTEPUCTUKUA. DHEPreTUUYECKUE XAPAKTEPUCTHKU CIIy4alHBIX IPOLIECCOB, HHEPreTUYECKHE
CHEKTPBI, CBOWCTBA KOPPESIMMOHHBIX (YyHKIMHA, Teopema Bunepa - XunumHa. ['ayccoBckue u
MapKOBCKHE CIyd4ailHble MPOLECCHl. Y3KOMOJIOCHBIE, ClydyailHble MpoIecchl. BBIOPOCH! CiydailHbIX
npoueccoB. OyHKIMOHAIBHBIE MPOCTPAHCTBA U UX 0a3uchl. JMCKpETHBIE NMPEACTABIECHUS CUTHAJIOB.
[TonHbie OpTOHOpPMaNIbHBIE cuUCTeMbl (rapMoHHueckue (yHkuuu Pagemaxepa - Yomma, Jlarepa,
Opmurta. Jluckperusaiusi aHaioroBoro mpoiiecca. Teopema otcu€roB. [IpencraBieHus cirydailHbIX
nporeccoB  psgamu U auddepeHIHanbHBIMU - ypaBHeHUsAMU. Peméryatele  GyHKIuH. Z-
npeoOpa3oBanue. MoJenu TMCKPETHBIX M HEMPEPHIBHBIX HCTOYHUKOB MHPOPMALINH.

4.6. IIpeobpazosanue cucHanos u nomex 8 KaHauax cea3u

MeTtopl aHaIM3a CTAlMOHAPHBIX M MEPEXOJHBIX PEKUMOB KaHAJIOB CBs3U. JINHEHHbIE KaHAJIbI
MOCTOSIHHBIMM TTapameTpaMmu. [IpoxokieHne CUTHaJIOB M TOMEX Yepe3 JIMHEHHblE KaHallbl ¢
MOCTOSIHHBIMU ITapaMeTpamMu. MeTo/ bl aHalln3a HeNMHEWHbIX KaHaloB. [IpeoOpazoBaHue CUrHaJIOB U
NOMEX B HEJIMHEHHBIX KaHajaxX ¢ MOCTOSHHbIMU mapameTpaMu. CTaTUCTUYECKHE XapaKTEPUCTHKU
IIPOLIECCOB Ha BBIXOJI€ HEIMHEWHBIX YCTPOMCTB U METOABI MX HAX0XKAeHU. HenunelHnble ycTpoicTBa
KaHaJIOB CBSI3U: JIETEKTOPHI, TEHEPATOPhl, MOIYJSATOPHI. MPEOOpa3oBaTeNN YacTOThl, OTPAHUYUTENH,
Kananel cBsi3u ¢ nepeMEHHBIMH IapaMeTpaMH, NPOXOXACHHWE CHUTHAJIOB uYepe3 KaHallbl CBSA3H C
NepEeMEeHHBIMH TTapaMeTpamu. Pactipenenienre sHepruu curHaia BO BpeMEHHOM U 4aCTOTHOM 001acTsX.
[Tapametpuueckoe ycuieHnue, npeoOpa3oBaHie U T€HEPUPOBAHUE CUTHANOB. JIMCKpETHBIE JTUHENHbIE
KaHajbl. MeToapl aHanM3a M CHHTE3a JUCKPETHBIX KaHAJIOB CBSI3W U UX yCTpoiicTB. Lludposbie
GUIBTpPEI, (U3NYEecKas OCYIIECTBUMOCTh W YCTOWYHMBOCTh IU(PPOBBIX (GUIBTPOB. PexypcuBHBIE 1
HEpeKypcuBHbIe I1UpoBble (GuabTpbl. XapakTepucTuku 1UGpoBbIX (GunbTpoB. Ludposoii
CIIEKTPAJBHBIN aHAJIN3 HA OCHOBE JIUCKPETHOTO M OBICTPOTO MpeoOpaszoBanus. Creasmiue ycTpoicTBa
KaHAIOB CBs3M. CTaTHCTHYECKasl NUHAMMKA CIEIAIUX YCTPOMCTB. CTPYKTYpHBIE CXEMBI CIEHSIINX
YCTPOWCTB aBTOMATHYECKOW PpEryJMPOBKH yCUJICHUS, (Ha30BOM YACTOTHOM aBTOMATHUECKOU
nojctpoiiku. I Mojenu HempephIBHBIX KaHAOB CBA3M: KaHal 0e3 MmoMeX, KaHal C aJJuTHBHBIM
rayCcCOBbIM LIYMOM, KaHaJI ¢ HeompeAenéHHOH (a3oi curHama M ajIWTHUBHBIM IIyMOM M KaHal
MEXCHUMBOJIBLHON HHTepdepeHnreit u anauTuBHbIM mryMoM. C Monaenu AUCKPETHBIX KaHAJOB CBS3U:
JIBOMYHBIN CUMMETPUYHBIA KaHai 0e3 mamMsTH, aCHMMETPUYHBII KaHall 06e3 MaMsATH, KaHal ¢ NaMsThIO
U KaHaJ ¢ MaKeTHhIMU OoIKUOKaMu. MoenupoBaHe KaHaJIOB CBSI3H.

4.7. Ilomexoycmotiuusocms cucmem nepeoavu cooouenul

3agaun CHUHTE3a ONTHUMAJBHBIX NPUEMHHKOB. Kpurepum kadecTtBa mnpuéma COOOIIECHUHN.
OnTuMmalbHbIE AJITOPUTMBI TPUEMA TIPU MTOJHOCTBIO U3BECTHBIX IAPAMETPAX CUTHAJIOB (KOTE€PEHTHBIN
npuémM), TOHATUE coryiacoBaHHOro (unbTpa. CorimacoBaHHbE (QWIBTPHI JJII OCHOBHBIX THUIIOB
curHanoB. IlomMexoycTOMUMBOCTh ONTHMAJIbHOTO KOTEPEHTHOI'O NpHUEMA JUCKPETHBIX CUTHAJIOB.
[IpuéM n curHasioB B KaHajaX C MEXKCHUMBOJbHOW wuHTepdepennueit. Ilpuém curHamoB ¢
HeonpeaenéHHoi (asoit (HexorepeHTHbIH npuém). Ilpuém B ycnoBusx QuykTyanuii ¢pa3 u aMIumuTya
curHanoB. [Ipuém nuCKpeTHBIX COOOLIEHHM B KaHallax C COCPEJOTOYEHHBIMH 10 CHEKTpY U
UMITYJIbCHBIMA TToMexaMH. OcoOeHHOocTH mpuéMma COOOIICHHH B ONTHYECKOM [IUAla30HE BOJIH.
CpaBHEHHE TTOMEXOYCTOMYMBOCTH BApUAHTOB IMEpeavyu JUCKPETHBIX cooOmenuid. [Ipuem B 1enom.
ITosnemeHTHBIN NPUEM € KECTKUMU U MATKUMU pelneHusmu. Teopema JI.M. dunka.

4.8. IlomenyuanvHvle 603MONCHOCIU NEPeOaiy COOOWEHUL N0 KAHATIAM C8A3U

[Tpobnema obGecrieueHHsI BBICOKOM TOYHOCTH IEpeJadn AUCKPETHBIX COOOIIEHUI B KaHaNax ¢
nomexamu. [loTeHnmanbHble BO3MOXKHOCTH AUCKPETHBIX KaHaioB cBs3u, Teopema K. IlleHHOHa nms
JUCKPETHOTO KaHaja cBs3u. lloTeHnuanbHblE BO3MOYKHOCTH HENPEPBIBHBIX KaHAJIOB CBS3M IIPU
nepeaadyn  JAUCKPETHBIX cooOmieHnit. [lpomyckHass cmocoOHOCTh KaHama CBs3u. Kpurepun
NIOMEXO0YCTOWYMBOCTH TE€pelayl HENpPEephIBHBIX cooOlmieHuii. OnTumanbpHas OIEHKa IapamMeTpoB
curHana. OnTumanbHas JOEMOAYJSLHS HENPEPbIBHBIX CUTHAIOB. [loMeXO0ycTOHYMBOCTH CHCTEM
nepeaayd HEMpephIBHBIX COOOIIEHMH mpu cnabbix mnomexax. [lopor mNoOMexoyCTOWYHBOCTH.
AHomanibHble omnOku. OnTuManbHas JuHEHHas (GUIbTpalusl HENpPEepbIBHBIX CUTHANIOB, (QHIBTP
KonmoropoBa - Bunepa. @unbstpanus Kanmana. Pemenue 3amaun HeTMHEWHOW (MIbTpanuu.



Hudposas nmepenavya HEMPEPHIBHBIX COOOMIECHHIA, NMITYJIBCHO-KOIOBAasI MOAYJISALNS M KOIHUPOBAHUE C
npelcka3aHueM. AJanTUBHBIE METObI TU(GPOBOTO MPEICTABICHHUS HEMTPEPHIBHBIX COOOLIICHHIA.

5. CucTemMbl U CeTH TeJIEeKOMMYHUKAIMI

5.1. Dnemenmol meopuu Macco8o20 0OCIYHCUBAHUSA

OcCHOBHbIE TIOHATHS MAacCOBOTO OOCHY)KHMBAaHHSA, KJIAacCU(pUKALUI CUCTEM MacCOBOTO
obciyxuBanusi (CMO), TUIIOBBIE pacmpeieieHus B TEOPHH MacCOBOTO OOCTY>KMBaHUs, MMOKa3aTeIn
spdpexkruBaOocTH CMO, Teopema Jlutmia, obnactu mnpuMmeHeHHs, MeToabl uccienoBanus CMO.
Mopgenu BXOAHBIX NMOTOKOB. CTallMOHApHBIE W HECTALIMOHAPHBIE MOTOKH, IMyaCCOHOBCKHUE MOTOKH,
NOTOKU Dpinanra, notoku [lanpma, Teopema XUHYMHA O CXOJAUMOCTH CYMMBI TOTOKOB. MapKOBCKHe
CMO. Cucremsl ¢ 6eCKOHEUHOW U KOHEYHOH ouepenpto, MHOronuHeiinsie CMO, CMO c oTka3amu,
CMO ¢ KOHEYHBIM B OECKOHEYHBIM HCTOYHHKOM, METOAMKA pacuéra rmokaszareneil 3ppekTuBHOCTH
MapkoBckux CMO. IlomymapkoBckue ciywaiiHble mpouecchl, mMeton Kenpamna, aHanu3 BIMSHUS
3aKOHA paclpe/ieJIeHHs] BpeMEHH 00CITyKUBaHUS Ha cpeanee BpeMs oxuganuss CMO, npuoputeTHbie
CMO, Buapl [OPUOPUTETOB, METOAMKA aHanmu3a npuopuTeTHelx CMO.  OcobeHHOCTH
mynbTuIuiekcupoBanus B cetsx PDH u SDH. Meroas! umutanmonnoro moaenuposanust CMO. OOuiue
mozaenu CMO, meToabl MOJAEIUPOBAHMS BXOAHBIX IMOTOKOB, METOJbI MOIECIMPOBAHUS MPOLETYPbI
oOciykuBaHusi TpeOOBaHUM, MOJEIMPOBAHUE IO BPEMEHM M IO COOBITUSM, IUIAaHMPOBAHHE
CTaTUCTUYECKOIO 3KCIEPUMEHTA, METOJAbl COKpAILIEHUS BPEMEHU MOJICIUPOBAHUS, CMEIIAHHbBIC
(aHaIUTHYECKHE U UMUTALIMOHHBIE) MeTo bl aHanu3a CMO.

5.2. Cemu maccogoeo obcnyxcusanus

[TonsaTHE ceTeil MaccoBOTO OOCTYy)KMBaHHA. MapKOBCKHE CETH MAacCOBOTO OOCITY>KHBaHHS,
MOJICTIMPOBAHUE CHUCTEM IMepelaydl JaHHBIX CETSIMHU MaccoBoro oOciyxuBaHus. [IpencraBneHue o
ceTsax [lerpu. OcHOBHBIE BapuaHThI UCTIONb30BaHus ceTeil [leTpu 11 MoieIMpoBaHUs CUCTEM U ceTeil
TEJIEKOMMYHUKaIMil. MoenupoBaHue Ha OCHOBE KYCOYHOJMHEHHBIX arperaTtoB. DJIEMEHTHl TEOPUH
OPEIMKATOB M MX HCIOJIIb30BAHHWE JUISI ONMCAHHSA IMPOTPaMMHO-ANNapaTHBIX KOMILJIEKCOB.
[TpencraBnenust 00 sxkcepTHOU cructeMe. OCHOBHBIE Pa3HOBUIHOCTH 000JI0UYEK IKCTIEPTHBIX CUCTEM.
[loHsTuss MaremMaTH4YecKOro anmapara pa3jdyHbIX HEUYETKMX MHOXKECTB. lcmonp3oBaHue
BO3MOKHOCTEHN TEH30PHOI'0 UCUUCIIEHUS 1JIsI MOJACIMPOBAHUS IPOTPAMMHO-AIIAPATHBIX KOMIIJIEKCOB.

5.3. Apxumexmypa cucmem u cemei meieKOMMYHUKAYUL

OCHOBBI CETEBBIX TEXHOIOTUH. APXUTEKTYpa U OCHOBHBIE 3JIEMEHThI TEJIEKOMMYHUKAIUOHHBIX
ceTeil. ApXHUTEKTypa B3aUMOJEHCTBHS OTKPBITBIX cucTeM. CeMHypOBHEBAsI MOJAEIb B3aUMOAECHCTBUS
oTKpeITEIX cucteM (BOC). YpoBHM Mozenu W GyHKIHUH, peau3yeMble Ha KaKIOM H3 €€ ypOBHEM.
OcnoBuble 3meMenTs Mojienu BOC: ¢yHKIIMOHANBHBIN yPOBEHb, yCIyra, Cly»0a, COeqUHEeHne, OJI0K
JAHHBIX, IPOTOKOJI cBsi3U. OnpeeneHue MpoTOKoa CBSI3U U ero Ha3HaueHue. [IoHATHe IpOTOKOIBHOTO
cTeka U nmpodmis nmpoTokosoB. CiocoOb! cennuKauuy 1 BepU(pHUKAIUN TeIEKOMMYHHKAIIMOHHBIX
npotokosioB. IIpoTokomnsl ¢uznyeckoro ypoBHs. [IpoTokonbl kaHambHOTO ypoBHS. OCOOEHHOCTH
IPOTOKOJIOB JUIsl JIOKAJIBHBIX U TII00aNbHBIX ceTeil. [IpoTOKOIbI, MpUMeHsieMble B JIOKAIBHBIX CETSX.
MeToabl KOMMYyTallMU B CETAX TEIEKOMMYHUKAIIAN.

5.4. Cucmemvl u cemu menekomMmyHuUKayuil

Hazemubie cpenctBa cucteM W cered TeleKOMMYyHHUKarui. CeTH MpOBOIHON TenedOoHUH.
Paguopeneiinpie nuHuK cBsi3u. CucTeMbl NEWIHKUHTOBOM paauocBsizu. CHCTEMBI COTOBOW CBSI3H.
TpankuHroBele cuctemsl CBsi3U. CrielMalIbHbIE CHUCTEMBI CBSI3U: BONCKOBBIE, C MOJBOJHBIMH WIIH
NOJ3eMHBIMU 00BbeKTaMU U Jp. CHCTEMBI CITyTHUKOBOW CBSA3H. [IPpHMHLMIIBI TOCTPOEHUS CUCTEM
criyTHUKOBOK cBsizu (CCC). Cuctembl OpOUT CITyTHHUKOB CBSI3U. BHIIbI, 0COOCHHOCTH M CITIOCOOBI
OpraHU3aly CIIyTHUKOBBIX PaJAMOIUHUN. XapaKTEPUCTUKH CITyTHUKOBBIX PaJUOJMHUM. J(Hana3oHsl
pabounx wyactor CCC. IlpuHOMIBI MEXIYHAPOJAHOTO M TOCYJApPCTBEHHOTO PETYJIUPOBAHMS
ucnonb3zoBanug 4actoT B CCC. OcunoBubie mnokazatenun CCC. 30HBI BUIUMOCTH, MOKPBITHS,
obcmyxuBanus. I[Ipomycknas cnocooHOocTh CCC. Ceanc cBsizu B CCC u ero mpoaoKUTEIbHOCTD.
Bunast tpadpukoB B CCC. Ocobennoctu nocrpoenuss CCC it Tene- U paguoBelIanus, TeaeoHuH,
nepefayd JaHHBIX, I [epefadyd MyJbTUMeAuiHoro Tpaduka. Cuctembl paavoBeUIaTENbHOM
CIYTHHKOBOH CBsi3u. CucTeMbl (UKCUPOBAHHON CIIyTHHKOBOM CBsi3u. CHCTEMBI MOABMXKHOU
CIIyTHUKOBOHM CBSI3U. DKOHOMHUYECKHE MOKAa3aTeld U KPUTEPUH SKOHOMUYECKOW 3(PGHEKTUBHOCTH



ucnonszoBanuss CCC. Merong wmHorocraniuonHoro paocryna (MJl). CnocoObl  opraHuzanuu
MHOTOCTaHLIMOHHOT0 JocTyna. M/ ¢ yacTOTHBIM paszieneHueM KaHanoB. MJI ¢ BpeMEeHHBIM
pasnenenneM kaHanoB. MJ] ¢ pasnmencHuem 1o ¢opMe CHUTHAIOB. MeTOABI CIydalfHOTO JOCTYTIA.
Opranuzanuss MHOOPMAIMOHHBIX M CIy)XeOHbIX KaHaloB cBsi3u. Kocmmueckuit cerment CCC.
boproBoe obopyoBanue criyTHUKOB CcBsi3H. CryTHUKU-perpaHciasaTtopbl (CP). CP 6e3 o6paboTku Ha
6opty. CP ¢ obpabotkoii Ha 60pTy. Hazemuslii cerment CCC. IIpuemHsble, nepenaromue 1 npueMo-
nepenatoue 3eMuble ctaHiMu (3C). OcoOOEHHOCTH OpraHM3allMM CIIyTHUKOBBIX CETE€H Ha OCHOBE
re0CTallMOHAPHBIX U HU3KOOPOUTAIBHBIX CIIYTHUKOB CBsI3U. CTpaTerus pa3BUTHS CUCTEM CITy THUKOBOM
cBsa3u. Ilpumepsl u  0coOeHHOCTM AeHcTByromuX cucTeM. llpumepsl U OCOOEHHOCTH
HU3KOOPOUTAIBHBIX CHUCTEM CIYTHUKOBOW CBsi3u. [IpuMepsl U OCOOEHHOCTH CpeIHEOPOUTAIBHBIX
CHCTEM CITyTHHUKOBOH CBsi3U. OCOOCHHOCTH MOCTPOEHHS OpOUTATEHON TpynmUpOBKHA. CHCTEMBI CBSI3U
C HUCHOJIb30BAHUEM I'€OCTAlMOHAPHBIX CIYTHHUKOB. J{anbHOCTH paanocBsa3u. Pacuer sHepreTuyeckoro
NoTeHUMana paguoauHuu. DakTopel, OrpaHUYMBAIOIINE aJbHOCTh JIEHCTBUS KaHalla paJHOCBS3H:
sHeprooOecrneyeHye, BIMSIHUE MapaMeTpoB KaHaia (3aTyxaHue, pedpaxius U T.I.), IOMEXU U Jp.
[Mpuntuner obecrieueHnss WHGOPMAIMOHHON O€30MacHOCTH CHUCTEM M CETeH TeJIeKOMMYHHKAIWH.
Onenka ys3BuMoctu uHpopmanuu. Omnpenenenue TpeOboBaHuid K 3amure nHbopmanuu. OyHKMK u
3amaund  3amuThl  uHGopMmammu. CpeacrBa  3amIMTBI M CHUCTEMBI  3allMThl  MH(OPMAIWH.
Kpunrorpaduueckue METOAbI U CpeICTBA 3aALIUTHI. 3alUTa UHOOPMAIIMH B KOMIIBIOTEPHBIX CUCTEMAX.

6. PaqnorexHuyeckne CHCTEMbI

6.1. Cucmemol u ycmpoicmea paouoiokayuu

OOnacTu MpUMEHEHUS U 3a/1a4M paguoIoKanuy. Buasl paguonokanuu. O630p MpoCcTpaHCTBA.
Bunet 0630pa, 30Ha 0630pa u Bpemsi 0030pa.

@usnueckue OCHOBHI paguoiokanuu. OddexTuBHas rmiomans paccesHus (DIIP) meneid.
[TonspuzanmonHas MaTpuLa paccestHus. Mojenu peajbHbIX TOYEUHBIX W TMPOTSKEHHBIX Iieneil.
HaGmonaemMocth TOYeUHBIX Iiesied Ha (OHE MNPOTSHKEHHBIX (PaJMOJIOKALMOHHBIA KOHTPACT).
HanbHocts neiictBust PJIC. Bnusnue atmocdepbl W MOJICTUNAIONIEH MOBEPXHOCTH HA JANbHOCTh
neiictBust PJIC. VYctpoiictBa oOHapykeHHs (OOHApy>KUTENM) paJuOIOKAIIMOHHBIX CHUTHAJIOB.
CrpykTypsl 0OHapy:xuteseil. OOHapy>KUTENIN a4eK KOT€PEHTHBIX U HEKOTEPEHTHBIX PaIuOUMITYJILCOB
Ha (OHE IIyMa M KOPPEIMPOBAHHBIX mMomex. LludpoBbie oOHapyxuTenu. 3HAKOBBIC, PAHTOBHIC,
pobacTHble M aJanTHBHbIE OOHapyXuTend. MeToabl CTaOMIM3aLUU YPOBHS JIOKHBIX TPEBOT.
[ToporoBas MOIIHOCTb PaJMOJIOKAIIMOHHOTO CUTHana. Paspemaromias criocOOHOCTH MO JalbHOCTH,
YIJI0BBIM KOOpAMHATaM U CKOpocTU. BeiOop 30Haupytomero curnana. Ilpocteie U CloXKHbIE CUTHATIBI.
JBymepHas koppensunonHas pyHkius (JJK®D) 3onaupyromiero curnana. OyHKIUS HEONPEAeIEHHOCTH
(®H) u amarpamma HeompeneneHHocTH (/IH pammonokarmoHHBIX CHUTHAIOB. MeETOIbI M3MEpEHUs
KOOpAMHAT W IapaMmeTpoB IBWKEeHMs uLened. Crnendume u Hecnepsmue usmepurenu. dasosble,
YacTOTHbIE M MMITYJIbCHBIE JajJbHOMEpHL. PaguomanbHOMEpBI CO CIOXKHBIMM cUrHanmamu. [Ipenesns
OJTHO3HAYHOT'O U3MEPEHHUs, pa3pelIaroas CliocOOHOCTh M TOYHOCTh paguoAaabHOMEpoB. Mi3Mepurenu
panuanbHOi ckopoctu neneil. IIpenensl 01HO3HAYHOIO U3MEpPEHUs, paspellaonas cnocoOHOCTh U
TOYHOCTh HW3MEPHUTENEH CKOPOCTH. AMIUITUTYAHble U (Da30Bble OJHOKAHAIbHBIC TEJICHTaTOPHI.
AmiuinTyHble, (a30BblE M CyMMAapHO-Pa3HOCTHbIE MOHOMMITYJbCHBIE IejeHratopbl. [Ipenenst
OJTHO3HAYHOTO HM3MEpPEHUs], pa3peliaromas CrIocoOHOCTh M TOYHOCTh MesieHraTtopoB. M3mepurenu
YIJI0BBIX cKopocTei. [laccuBHbIe, aKTUBHBIE 1 KOMOMHUPOBAHHbBIE IOMEXU. XapaKTEPUCTUKU ITOMEX.
Bopsba ¢ maccuBabiME ioMexamu. Cenexrust apwxkynmxcs neneid (C/L). KorepenTHo-uMnyabcHbIe
PJIC. Pexekimusi macCUBHBIX MOMeX ¢ Tomoibio rpederuarsix GuiabtpoB (PI'®). [udpossie PI'O.
KauectBo nogasnenus nomex. PJIC ¢ cuntesupoBannoii aneptypoit (PCA). Beibop napamerpos PCA
U CTPYKTYpHI I poBoit 00padoTku. PannonnrepdepoMeTphl O CBEPXTMHHON 0a30i. ANepTypHBIN
cunre3. PagmoBunenue. IlpocTpaHcTBeHHO-BpeMeHHas 00pa0OTKa CUTHAJIOB. ABTOKOMIIEHCATOPHI
aKTHBHBIX MMOMeX. BtopuyHas o00paboTka paauosiokanroHHONW wuHpopManuu. OOHapyKeHHE U
COIIpOBOXKIeHUE TpaekTopuil. KanmanoBckast ¢QuibTpanms Tpaekropuil. MHOTONO3UIMOHHAS
pannonokanusa. OOHapyKeHHE CUTHAIOB TEIIOBOro paauonsinydeHus. CxeMbl paguoMeTpoB. MeToabl
U YCTPOWCTBA M3MEPEHUSI KOOPAMHAT UCTOUYHUKOB TEIUIOBOTO paauousitydeHus. [loanoBepxHocTHas
panuonokanus. HenmuHeitHas paanonokanus.



6.2. Cucmemvl u ycmpoucmea paouoHagueayuu

MeTob1 onpeieNieHrs MECTOMOIOKEHNSI 00BEKTa U CIIOCOOBI BBIBOJA €T0 B 33JJaHHYIO TOUKY
npoctpaHcTBa.  IIpuHIMIBI  paguMoOHaBUraMM M METOABl  TEXHHUYECKOM  peanusaluu
panuonaBuranmonuelx cucreM (PHC) wu ycrpoiicte (PHY). Meronsl paaunoymnpaBieHHUs B
paZOHABHUTAIMU. DJIEMEHTHI TEOPUU aBTOMATUYECKOTO ympaBieHus: o0bexTamu. KoHTyp crezsimero
yIOpaBJI€HUs] W €ro OCHOBHbIE 3BeHbs. KomaHJHOE ciendiee paguoyIlpaBiIC€HUE, ABTOHOMHOE
paavoynpaBieHUE, paAUOyNpaBiICHUE MpPU HABEACHUM [0 Jydy, YNpPaBIC€HHE KOCMHYECKUMU
anmapatamMud. OCOOEHHOCTH paJAMONMHUN yrpaBieHus oObekTamu. ABToHOMHBIE PHC: cucremsr
CUMCIICHUS MyTH. PammocnucTeMpl HaBUTanuu mo reoGu3nIecKuM moysiM 3eMin. PaaroBeicoToMephl 1
JOTIIIEPOBCKHE U3MEPHUTENN CKOPOCTH U YTJia cHoca JietaTenbHbIX anmnapaTos (JJUC). Koppensunonno-
AKCTPEMAJIIbHBIE U3MEPUTENH CKOpPOCTU. OO30pHO-CPaBHUTENIBHBIE PAaJIUOHABUTAIIUOHHBIE CHUCTEMBI.
CucreMbl HaBUTAIUU 10 penbedy U KapTe MecTHOCTH. KoMIiekcupoBaHie HABUTAIMOHHBIX CUCTEM C
pPaIMOTEXHUYECKUMU U HepaauoTeXxHnueckumu natunkamu. Materpuposanusie PHC. Pagnocuctembr
nanpHelr Hapuranuu (PC/IH). Iloctpoenue rnoGaneHbix u peruoHanbHbeix PCJIH. ®azoBbie u
umiyinbcHO-(hazoBeie PC/IH, ncnomnp3yromue JaqbHOMEpHBIE M Pa3HOCTHOAAIHLHOMEPHBIE METOJIBI
onpenenenust mecrononoxenus. [lorpemnoctu PCIH. CriyTHUKOBBIE paJiOHABUTAIIMIOHHBIE CHCTEMBI
(CPHC). Ilepemaua cBeneHuit 00 opOuTax CHYTHUKOB TMOTPEOUTENIO JIs 1€ HaBUTAIWU.
Ocobennoctu noctpoenus u pynkuonnpoanus CPHC. Bnusiaue atMmocdepbl 1 KOCMUYECKO CpeIbl
Ha xapaktepuctuku CPHC. Metonsr onpenenenusi mecromnonioxkeHuss B CPHC: nomepoBckwii,
JAIbHOMEPHBIH, pa3HOCTHOAAILHOMEPHBIN. Pagnocucremsr 6nmxkHei annaparos. HaBurauuu (PCBH).
PaguocucreMbl mocagky jeTaTeNbHbIX TOYHOCTH ONpEAENIEHUS MECTOMOJOXKEHHUS B MO3UIIMOHHBIX
PHC. Jluauu u moBepxXHOCTH TmoNokeHUsa. OmuOKu JUHHUA TonoxkeHus. OmuOKu onpeaencHus
MECTOIIOJIO)KEHHSI Ha IUIOCKOCTH U B MPOCTPAHCTBE. DJUIMIC M BJUIMIICOMJ OIIMOOK IOJIOXKEHHUS.
Pa6oune 30u61 PHC. 'eomerpuueckuii gpaxrop.

6.3. Ocobennocmu nepedauu ungopmayuu 6 MHO20NOUYUOHHBIX PAOUONOKAYUOHHBIX U
PAOUOHABULAYUOHHBIX CUCTNEMAX

3amaun nepemaun uwHGopMmanuu. Paguonunun. /lnama3zoH paadoBONIH B CHCTEMax Mepeaadd
uHdopmaruu. Bunger pagunocucrem nepenaun nadopmanuu (PCIIN): cBsi3HBIE, TeleMEeTpUUYECKHE U
komaHgHble. Kanan cBs3u u ero xapakrepuctuku. IIpomycknas crmocoOHocTh kaHaia. CTpykTypa
paauocuraanoB. MeTonbl MOAYJSIUU U KoaupoBaHus. 3amuta uHopmanuu. Kputepun kauectBa
PCIIN. LHudpossie PCITN.

6.4. Cucmemvi u ycmpoiicmea paspyuienus ungopmayuu

OOnactp TpUMEHEHHMS M 3aJauyd CHCTEM pa3pylieHus HHpopManuu (paguodsIeKTPOHHON
60pe0b1 - PDOB). Pammorexnmueckas pasBenka (PTP). Iloctpoenme cuctem u ycrpoiicte PTP.
OnpeneneHue napamMeTpoB pPaJUOCUTHAIOB PAJAMOTEXHUYECKUX CHCTEM pPa3jIMYHOIO Ha3HAUYCHUS
cpeactBamu PTP. Metonpl ompeneneHrss MECTOMOJOXKECHHS PaauodNeKTpoHHBIX cucteM (POC).
O¢pdextuBHocts cpeacts PTP. Metoasl u cpenctBa paspymienus uHpopmaruu. ['enepatops
AaKTHBHBIX TIIOMEX. Buapl aKTUBHBIX TIOMEX: 3arpaJWUTEIbHbIE, NPUIEIbHbIC, OTBETHHIE U
MMUTALUOHHBIE. PagnosneKkTpoHHass MacKUpOBKA. XapaKTEPUCTUKH KayecTBAa PaJUOMACKUPOBKH.
CKpBITHOCTB U HE3aMETHOCTh. O011Ie METOAbI MACKMPOBKH OOBEKTOB 1 YMEHBILIEHUS PaJIUOKOHTpACTA
POC. HcnonpzoBanue mmpoxononocHselx (IIIIIC) u cBepxmmpokononocHeix curdanos (CHIIIC).
MackupoBKa ¢ MOMOIIBIO TACCUBHBIX ITOMeEX. OCHOBHBIE OpraHU3ALMOHHBIE METOAbI TOMEXO03aLUTHI.
W3menenne mapameTpoB paJMOCHTHala B mporecce paboTbl, 60pbda ¢ momMexamMu C IOMOIIBIO
YCTPOMCTB celeKkuuu paguocurHaioB. 3ammra POC oT BO3AEHCTBUS CPEICTB MOPAKEHUS.
OddextuBnocts cpencts POB.



