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MUHUCTEpPCTBO HayKu U Bbiclwero obpasosaHus Poccuitckort Oeaepauunu.
Ypanbc}(uﬂ depepanbHoe rocyapCcTBeHHOE aBTOHOMHOE 06pa30BaTe/ibHOE YUpeXaeHu e
[penepaanbm BbiCLIero o6pa3oBaHus «Ypanbckuii heaepanbHblii YHUBEPCUTET UMEHU NEPBOro
MNpe3uaeHTa Poccum B.H.EnbumHa» (YpdY)

YHMBEDCWTET
smeran nepsoro Mpeangenra  TIPOTPAMMa BCTYNMTENbHBIX MCNbITaHWi B acnupaHTypy
Poccwa B.H. Enbigna Hay4Has cneymnanbHocTs — 2.2.15 «CHUCTeMbl, CETU M yCTPOICTBa

Te/IeKOMMYHHKaLn1 »
cTp. 3 u3 23

1 Ha3zaueHnue 1 00,1aCTh MPUMEHEHHS

[TIporpamma ompenenser TpeOOBaHHS K COAEPXKAHUIO BCTYIHTENBHBIX HCIBITAaHUHA B
aclMpaHTypy 0O Hay4yHOH coemuaimbHocTH 2.2.15 «CHcTeMBl, Ce€TM M  YCTpoicTBa
TEJIEKOMMYHHUKAITHI ».

IIpenHazHayeHa 11l HOATOTOBKHU K BCTYNIUTENFHOMY SK3aMEHY B aCIHPAHTYPY IO CIEAYIOIEH
Hay4HOH crienuaibHOCTU — 2.2.15 «CucTeMbl, CeTH U yCTPOHCTBA TEIEKOMMYHUKAITHH ».

Llenpr0 BCTYNHUTENBHOIO 3K3aMEHa SBISETCS IPOBEPKAa CIIOCOOHOCTHM U TOTOBHOCTH
IIpeTeHIeHTa K 00y4€eHHIO 10 MporpaMMaM IMOATOTOBKH HAYYHBIX H HAYYHO-TIEAArOTHYECKUX KaIpOB
B acCIHMpaHType B COOTBETCTBHH C (eIepabHBIMH TOCYJapCTBEHHBIMH TpeOOBaHUSAMH (IIpHKa3
MHHHCTEPCTBA HayKd Beicmero o6OpasoBanus ot 20.10.2021 r. Ne 951), BBIIOJHEHHIO
IpodeCCHOHAIBHBIX 3a/1a4 B Cepe HaydIHOU AEATEITHHOCTH.

®opma npoBeeHUs BCTYNUTEIbHOI0 HCIBITAHNUS

BerynuTenpHple MCOBITaHHUS IO CHENUAIBHON IUCIUIUIMHE B aCHUPaHTYpy NPOBOAATCS B
dopme ycTHOro cobecemoBaHHS IO BOIPOCAM, IMEPEYCHb KOTOPHIX TOBOTUTCS O CBEICHHUS
MOCTYMAOIMX IYTEM OIyOJHUKOBAHMS IIPOrPaMMBbI BCTYIUTEBHBIX HCIBITAHUN Ha OQUIHATHEHOM
caliTe YHUBEPCUTETA.

TpeGoBaHus K nmponeaype BCTYNMHTEIbHOT0 IK3aMeHAa

TpeboBanus K NOPSIAKY IUIAHUPOBAaHHUS, OpPraHHW3alldd M TPOBEICHHS BCTYIUTEIHHOTO
3K3aM€Ha, K CTPYKType U (popMe JOKYMEHTOB II0 €r0 OpraHU3aIiy onpeaeineHs! [ lpaBunamu npuema
IOCTYNAIOMMX Ha oOydeHHe MO IporpaMMaM MOArOTOBKH HAYYHBIX M Hay4dHO-IIEIarorMyecKux
KaJIpoB B aCIIUPAHTYpeE.

Hacrosmas mnporpamma 0a3upyeTcss Ha BY30BCKHUX MJHCHHUIUIMHAX, COOTBETCTBYIOIIMX
benepanbHOMY  TrOCyJapCTBEHHOMY  00pa3oBaTeIbHOMY  CTaHAApTy 10  HAIpPaBJICHHIO
«Pagnorexnuka». OCHOBHOM MaTepHall CONEPXKUTCSA B TUCHUIUIMHAX: PaAAOTEXHUYECKUE LEMH U
CUTHAJBI, 3JIEKTPOJMHAMHMKA U pACOpPOCTpaHEHHE pPaJUOBOJNH; CXEMOTEXHHMKA aHAJIOIOBBIX
YCTPOKHCTB; CXEMOTEXHHKA ITUPPOBBIX YCTPOMCTB; MUKPOTIPOLIECCOPHI; yeTpoiicTBa CBY 1 aHTeHHE!;
SJIEKTPOHHUKA; YCTPOHCTBA I'€HEPHpPOBAaHUS M (OPMHUPOBAHHUS CHTHAIOB; YCTpOMCTIBa IpHeMa H
npeobpa3oBaHUs CHUTHAIOB; HUGpoBas 00pabOTKa CHTHAJIOB M CHUTHAIBHBIC IPOLECCHI OCHOBBI
TEJIEBU3MOHHBIX  CHCTEM;  BBIYHCIUTENBHBIE  CHCTEMBI  PaJHOTEXHHYECKHX  CHCTEM;
pagvOTEXHUYECKUE CUCTEMEL.
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MUHUCTEPCTBO HayKu U Bbiclwero obpasoBaHus Poccuitckon Gepepauunu.
ypaﬂbCKMM ®epepanbHoe rocyapcTBEHHOE aBTOHOMHOE 06pa3oBaTesibHOE yupexaeHne
menepaanbm BbiclWwero o6pa3oBaHus «Ypanbckui deaepanbHblii YHUBEPCUTET UMEHU NMEPBOMO
YHWBEDCMTET Mpe3uaenTa Poccuun B.H.EnbunHa» (Yp®dY)
ameran nepsoro Npeangenta  [TPOTP@MMa BCTYNUTENbHBIX ucnbiTaHunii B acCNUPaHTypy

Poccm B.H. Enbipma HayuyHnas cneymanbHocTb — 2.2.15 «CHUCTEMbI, CETH M yCTPOMCTBAa

Te/NIeKOMMYHMUKaLMH »
cTp. 4 n3 23

2 CoaepxaHue NporpaMMbl

Hacrosmas nporpaMma CoIep>KUT MaTepHal U3 CIeIYIOMUX UCIMILIAH: PaIHOTEXHUYECKUE
LENH U CHIHAJIBI, 3J€KTPOJAMHAMHUKA M PACIpPOCTPaHEHHUE PAJAMOBOJIH; CXEMOTEXHHKA aHAJIOTOBBIX
YCTPOMCTB; CXEMOTEXHHKA IIU(PPOBBIX YCTPORCTB; MUKPOIIpoLeccophl; ycTpoiictBa CBY 1 aHTEHHBI,
9JIEKTPOHMKA; YCTPOMCTBA I'€HEPHUPOBaHHA M (OPMUPOBAHUS CHUTHAJIOB; YCTPOHCTBAa IpuUeMa U
npeoOpa3oBaHUs CHUTHAIOB; IM(poBas 00paboTKa CHIHAIOB M CHUTHAIBHBIE MPOLECCHI OCHOBBI
TEIEBU3HOHHBIX  CHCTEM;  BBIUHCIHTENbHBIE  CHCTEMBI  PaJUOTEXHHUYECKHX  CHCTEM;
PaTHOTEXHUYECKHE CHCTEMBI. Tak Xe IIporpaMma COIEPXHT CIHCOK PEKOMEHIYeMOi JInTepaTypHl,
pexoMeHayeMble IHTepHET-peCcypCHI.

Ha BcTynmuTenbHOM 3K3aMEHE IIOCTYHAIOUMIEMy IpeiaracTcs [Ba BOIPOCA M3 MPOTPaMMEI
BCTYIIMTENILHBIX MCIBITAHUH B acnupaHTypy. [1epBbIif Bompoc U3 OOIIMX CBENCHHH IJIEKTPOHUKH,
PaqMOTEXHMKM H CHCTEM CBA3M. BTOpOil 3aBHCHT OT BBIOPAaHHOTO HAaIpaBIECHUS HAyYHOMH
CNIEIMATIBHOCTH.

2.2.15 «Cucmempl, cemu u ycmpoiicmea meaeKoMMyHUKAUWIL»

1. Cmamucmuueckan paouomexnuka
1.1. Mamemamuueckoe onucanue u MemooOvli AHANU3A CUSHAN08 U NOMEX

IIpocTtpancTBO curHanoB. MeTpuueckue U JIMHEHHBIE TPOCTPAHCTBA CUTHAJIOB.

JIMCKpeTHBIE IpECTaBICHUS CUTHATIOB. [[0THbIE OPTOHOPMAIBHBIE CHCTEMBI.

HuTerpanpHble NpencTaBieHus cUrHaioB. [IpeobpazoBanms ®ypbe, ['mnpbepra u mpyrue
HUHTETpaAJIbHBIE IPE0OPa30OBaAHHS.

Pa3noxxenue curHana mo 3afaHHOM cucTreMe QYHKIMHA. ['apMOHWYECKHMI aHATH3 CHUTHAJIOB.
CrekTpbl MepHOAUYECKUX W HENEePHOIUYECKHX CHTHAIOB. Teopema oTcueToB KoTenpHHKOBa B
9acTOTHOU 00J1acTH.

JluckpeTHBIE CUTHANBI U UX aHanu3. J{uckpetHoe npeobpasoBanue DOypre u ['misbepra u ux
cBoiicTBa. Pemeryatsie pyHKIMHU. Z-npeoOpa3oBaHUE.

Coobmenus, curHansl U nomexu. [lepemada, wW3BiedeHHe W pa3pylleHHEe HHPOPMAIUH.
Pagumocurnansl. Pagpocuryaiiel ¢ aMILUTHTYTHOM U YTJIOBOM (YacTOTHOM U (a3oBoif) MOLy ISAIKEH H
HX CIIEKTPEL. PaguocurHaiiel co cIoKHOM (CMemaHHOM) Moaysuuel U ux cnekTpsl. Orubaromas,
¢a3a 1 9acToTa Y3KOMOJIOCHOTO CUTHANA. AHATMTHYECKHAE CUTHAIIEL.

[IIymel ¥ mOMEXH Kak CiydaiHble Iporecchl. [TOTHOCTH pacmpeneseHds BEpOSTHOCTEH,
XapaKkTepucTHYecKue (QYHKIMHM ¥ QYHKIMH  pachpelefieHHs  CIyd4alHbIX  IIPOIECCOB.
OHepreTHyecKue XapaKTEePUCTHUKM CIyYalHBIX NponeccoB. MOMEHTHBIE U KOPPEIAIHOHHbIE
¢ynkimu. CnextpansHas mIoTHOCTh. CBOMCTBA KOppeIAIHOHHBIX (yHKuuii. Teopema Bumnepa-
XunguHa. CTalMOHApHOCTP M 3PrOJUYHOCTH CIIYYalHBIX MPOIECCOB. ABTOKOPPEISIHOHHBIE H
B3aUMHBIE KOpPpEALMOHHBIe (yHKumMu. HempepsiBHOCTE M Au((GEPEHIMPYEMOCTD CIIyYaHBIX
npoueccoB. MHTerpupoBanue CiIydaifHBIX IPOLIECCOB. [ ayCCOBCKHEM CITydaifHBIM MPOIECC U €ro
XapakTepucTHKH. IIpomecchl Gnu3kue K rayccoBckoMy. VIMITyJIbCHBIE M TOYEUYHBIE ClydalHBIE
npoueccsl. MapKOBCKHE IIPOIECCHL. Y3KOHOJIOCHBIE CliydaiHble mpouecchl. CTaTHCTHYECKHe
XapaKTEepHCTHKK Oorubaromei, Gasbl ¥ UX MPOM3BOAHBIX IS CYMMBI CHTHAJIa M Y3KOIIOJOCHOTO
ryma. BeIOpocel cirygalfHBIX MTPOIIECCOB.

1.2. Mooenu paouomexnuyeckux yenet u ycmpoucme
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MUHWUCTEPCTBO Hayku K Bbicwero obpasosaHua Poccuitckoin Peaepaunu.
Ypanbcf(uﬁ denepanbHOe rocyaapcTBeHHOE aBTOHOMHOE o6pa3oBaTesibHOe yupexaeHue
menepaanbm Bbicllero o6pa3oBaHus «YpanbCckuit hegepanbHbii YHUBEPCUTET UMEHWN MEPBOro
YHMBepCMTET MNpesunaeHTa Poccum B.H.EnbunHa» (YpdY)
sveru nepsoro Npeswaerra  [TPOTPAMMa BCTYNNTENBHBIX HCnbITaHM# B acnMpaHTypy

Pocoms b.H. Enbuma Hay4yHas cneymasibHOCTb — 2.2.15 «CUCTEMbI, CETH M yCTPOMCTBA

Te/IeKOMMYHMKaL N »
cTp. 5 u3 23

JluHeliHbIE M HeNWHEHHBIE LENM M YyCTpoiicTBa. MeTonpl aHai M3a CTallMOHAPHBIX U
IIEPEXOAHBIX PEXUMOB B DAaJHMOTEXHHYECKUX LEMIX, YCTPOMCTBAX M AMHAMHUYECKHX CHCTEMax.
Mertonp! uccnenoBaHUs YCTORYMBOCTH PATAOYCTPONUCTB M JUHAMUIECKUX CHCTEM.

JlvHelHbIE LENM U YCTPOUCTBA C IOCTOSIHHBIMHU IIapaMeTpaMy. AKTHBHBIE JIMHEHHBIE LEIH.
Ycunurenu u uMX XapakrepucTHku. [Tapamerpsl, rpadbl ¥ 3KBHBaICHTHBIE CXEMBI YCHUIIUTEICH.
IIpoxosxaeHre CUTHAIOB M TOMEX (JeTepMUHUPOBAHHBIX U CIYYaiHBIX KOJIeOaHMi) yepes JINHEHHbIE
LENH C IOCTOSHHBIMU ITapaMeTPaMH.

Henunelinple nenm u ycrpoiictBa. MeTonpl aHain3a HEIMHEHHBIX [ENei. YMHOXHUTEIH
4acTOTHl. AMIUIMTYAHbIE orpaHuuutenu. Jlerektophl. IIpeoOpa3zoBareld 4acTOTHI KOJICOAHHIA.
I'enepatopel KojebaHmMil. ABTOKOJEOATEeNbHBIE CHCTEMBL MOmynsaTopsl KojeOanmit. llemu wu
YCTpOMCTBa C IEpEeMEHHBIMH IIapaMmeTpamu. [lapamerpuueckoe ycuiieHHE, MpeoOpa3oBaHHE H
TeHEpUPOBaHUE KOJIeOaHui.

BosnelicTBre ciy4aiHBIX IPOIIECCOB HA HETMHEHHBIE ¥ ITAPaMETPUIECKHE [IETH U YCTPOMCTBA.
CraTHCTHYECKHE XapaKTEePUCTHKU NPOLECCOB HA BBIXOJE HEIMHEMHBIX YCTPOMCTB M METOIBI KX
HaXO0XXICHHUSI.

JluckpeTHble  NHHEHHBIE CHCTeMBl. MeToasl aHamM3a W CHHTE3a  JUCKPETHBIX
pagIoOTEXHUYECKUX yCcTpoicTB. [{udpopbie GmibTpel. PexypcuBHBIE 1 HEpEKYpPCUBHBIE H(POBBIE
GunbTpel. Pu3nYeckas OCYIIECTBUMOCTh U YCTOMYHMBOCTH HU(POBBIX (QHIBTPOB. VIMITyIBCHBIE
XapaKTEPUCTHKH HUGPOBBIX GMIbTpoB. CHEKTpaibHBIM aHAIW3 C OMOIIBIO JHUCKPETHOTO H
OsIcTporo npeobpazoBanus Pypee.

Cnepsamue panuoTexHuueckue cucTeMbl. CTaTHCTHYEeCKas AWHAMHUKA pPaIHOTEXHUYECKHX
cnenamux cucteM. CTpYKTypHBIE CXEMBI CIEISIIAX CHCTEM: aBTOMATHYECKOW pEryJIHpPOBKH
(ycunenus, aBTOMAaTH4eCKOH IOACTPOMKM YacTOTHL, ()a30BOM aBTOMOACTPOHKH M Jp.).
CratucTHYeCKHE XapaKTePHCTHKH IUCKPUMUHATOPOB. MeTO/bl aHaIM3a AHHAMHUYECKHX CHCTEM C
IEPEMEHHBIME M CIy4adHBIMH MapaMmeTpamu. CraTHcTHYecKas [IWHAMHKa HENPEPHIBHBIX,
JUCKPETHBIX U UMITYJIbCHBIX CIEIAIINX PaIUOCHCTEM.

1.3. Hugpposvie memoos 0bpabomxu cunanog

JlvckpeTusanys CHUTHQJIOB IO BPEMEHHM H KBAaHTOBAaHHE II0 YPOBHIO. AHAJIOro-nU(pPOBBIE
npeobpazoBarenu (ALII) u BeIOOp mapameTpoB Koaa. MeToIbl CHHTE3a AlTOPHTMOB M YCTPOMCTB
mudpoBoit o6pabotku curHanoB. I{ubpoBas ¢wuisTpamus u EdpoBsle GUIBTPEL OmmOKH
KBaHTOBAaHMs M OKpyrJieHHs. Meronsl pacuera mudpoBsix ¢mibTpoB. Koaddunuent nepegaun u
UMIIYJIbCHAsl XapaKTEpUCTHKa HHU(poBbIX ¢GuibTpoB. Lludposas ¢uipTpamus BO BpEeMEHHOH U
qacTOTHOM obnactsx. IludpoBoit crmekTpanbHBIM aHamu3. BeicTpoe mnpeobpasoBanue Dypse.
[udposas 06paboTka MHOTOMEPHBIX CUTHAIOB M H300PasKEHHIA.

2. Cucmempl paouoceasu u meneguoeHusn
2.1. Paouocucmemvl u ycmpoticmea nepeoayu uHgpopmayuu

ObnacTu mpUMeHEHHs ¥ 3ajadd nepepaun uHGopMmanuu. Mepa KonuuecTBa HHOOpPMAIUH
(Xaprim, K. IlleHHOH). DHTpOIHsS HCTOYHMKAa HH(pOpMANHMU M €€ CBOMCTBA. VI30BITOYHOCTS.
IIpousBoautensHOCT. JuddepeHnnanbHas SHTPOMHU.

IIpomycknas cmoco6HOCTs KkaHama cBsa3d. @opmyna Illemnonma. OcHOBHas Teopema
konupoBanus. [TorsaTHe 0 KoAUpOBaHUH HH(POPMALUH: KO, aI()aBUT, OCHOBAHHE U 3HAYHOCTH KOJIa.
Meronrsl ®ano-Illennona u Xabdmana moctpoerus 3pdexTBHOrO Komaa. [IpHHIKI MOCTPOEHHS
KOJIOB, 0OHApyXMBAIOIIUX U HCIPABILIIOMMX OIHKOKH. COCOOBI MpHeMa IBOMYHBIX CUTHAJIOB B
KaHajlaX ¢ IIOCTOSHHBIMM NapaMmeTpamu. HekorepeHTHbIM npuem aBouyHsix AM u UM cursanos.
[Tpuem ®M curnanos, «obparHas pabora» u npumenenne OOM. IIpueM CHTHAIOB B KaHAIAX CO
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MuHMCTEpPCTBO Hayku 1 Bbicwero obpasoBaHuns Poccuiickoit degepaunm.
Ypanbc}(uu denepanbHOE rocyaapcTBEHHOE aBTOHOMHOE 06pa3oBaTe/ibHOE yupexaeHue
menepubeM BbicLIEro 06pa3oBaHnsa «YpanbCkui peaepanbHblii YHUBEPCUTET UMEHMW NEPBOMo
YHWBEDCMTET Mpe3uaeHTa Poccumn B.H.EnbumHa» (YpdY)
umessa nepsoro Npeangesra  [TPOTPaMMa BCTYNMTENbHBIX ucnbiTaHWii B acNMpaHTypy

Pocos b.H. Enbumma HayyHnas cneymanbHocTb — 2.2.15 «CHUCTEeMbl, CETH M yCTPOMCTBA

Te/IeKOMMYHHWKaL M »
cTp. 6 n3 23

ClyyaliHBIMH IIapaMeTpaMH. XapaKTepUCTHKH KaHauoB. OIMHOYHBIA INpHEM JBOMYHBIX
(QIIOKTYHpYIOIIMX CHTHAIOB. Pa3HeCEHHBI MOpHEM CHIHAIOB. T€OpHH MOTEHIMAIBHON
nomexoycrounBoctd  B.A. KorenpHukxoBa. Kpurtepuit  momMexoycTOMYHMBOCTH  INpueMa
HENPEPBIBHBIX COOOIIEHNH. Bpurpeim u 000OIIEHHBI BBIMIPHII B OTHOIIEHHH COOOINEHHE
(cursan) myM. AJTOPUTM ONTHMAIBHOM JEMOIYJSLNUU HENPEPBIBHBIX COOOLICHMH MpH ClIadbIX
nomMexax. Buipl Moy isuy py nepegade HEMpephIBHBIX cOOOMEeHu. MOITHOCTD IITyMa Ha BBIXO/IE
JNEMOIYIATOpa M €ro 3HepreTudeckuil cuekrtp. Ilpumenenue AM, BM, OIIM, ®M u UM, ux
CpaBHEHME II0 BBIMIPHINY ¥  (Qusumyeckoe o0OBsICHeHHe. Ilmara 3a  IOBBIIICHHYIO
nomexoycrodunBocte nmpu O®M u UYM. IloporoBble sBIeHHS HpU Iepedade HEMPEPHIBHBIX
coobmenuii. [{udpoBsle MeTOABI NHepenavynd HENPEPHIBHBIX COOOMIEHHHA. VIMITyIbCHO-KOIOBAs
monynanus (MKM). Tubdepennuansaas KM u nenbra-Monyssuus. OCHOBBI TEOPHH pa3Ie/eHUS
curHanoB M MHorokaHalbHbIX PCIIM. HeoOxomumoe W mOCTaTOYHOE YCIOBHS JIMHEHHOTO
pazzenesus CHUrHanoB. YacTOTHOe, BpeMeHHOe H (pa3oBoe paslielieHHe CHTHAIOB. PasznencHue
CUI'HaJIOB 1O (opMe. ACHHXPOHHBIE aJpecHble CHCTeMbl mepenadyd uHpopmanwu. [IpuMeHeHue
CIIOXHBIX IIyMonIoa00HbIX curHanoB B PCITN.

Panuonuuun. /luana3oH paJuioBOIH B CHCTEMAaXx Mepeaayn HHpopMaliu. Buabl paguocuctem
nepenadu uHpopmanuu (PCIIN): cBsa3HbIe, TENEBU3HOHHBIE, TEJIEMETPHUECKIE U KOMaHIHbIe. KaHai
CBS3H M €ro XapaKTepucTHKH. IIpomyckHas cnocoOHOCTh KaHama. XapaKTepUCTHKU U ITapaMeTphl
nepenasaeMoii mHQopManuu. CTpyKTypa paguoCHTHAIOB. MeTOAbl MOMYJISIMHA M KOIMPOBAHHSL.
Mogems! 1 kogeku. 3amura uHbopmarmu. Kpurepun kavectsa PCITN. Muorokananpasie PCITU.
MHorocraHIHOHHBIE pagoCHCTEMEI epenaun uHpopmarun. Cunxponusamnus B PCITU: ¢asosas,
TaKTOBAas, IIUKJIOBas U KaJpoBasi CHHXPOHHU3AITHS.

2.2. Paouomenesusuonnvie cucmemol

@u3pyeckue NpPUHIUIBL, HCIOJb3yeMble A (OPMHPOBAHMSA, I€pelayd, pUeMa U
KOHCepBaluM H300paxkeHHH. JlMama3oH paJuoOBONH, HCIONB3yEeMBI B TENCBHACHHH. MeETOIBI
pasnoxeHus HM300pakeHHH Ha 3JIeMEHTH. [IpHHIMO HOCienOBaTENbHON MMepenadd dIIEMEHTOB
u3obpaxenus. Kagp, ctpoku u anemenTs! n3o6paxenus. CIUTHOCTD u300paxeHus. CHHXPOHHU3AIUS
CMCHBI KaJpOB M Hayaja Da3BEpTKH CTpoK. Dopmar TeneBU3HOHHOro curHaia. CraHaapThl
TEJIE€BU3UOHHBIX CUTHAJIOB.

OcobeHHOCTH IIOCTPOEHHS TEJIEBU3HOHHBIX II€pPeNaTdhKkoB. llepemaya paadoCHrHAIA
u3o0paxenus. Ilepemaua 3BykoBoro compoBoxaeHHs. DOpPMHUpOBaHHE W Iepeqada CHIHAIOB
CHHXPOHHU3allMK M KOJa IBETHOCTH CHUrHaia. IIpeoOpazoBaHue omTHYeCKOro H300pakeHUs B
3NIEKTPUYECKUI CUTHAJ B nepenaromei teneBusnonHoi kamepe (ITTK). Onrtuueckas cucrema [1TK.
[lepenaromue  TeneBH3MOHHBIE  TPyOKH. MOIIHBIE  IIMPOKONOJOCHBIE  YCHJIATENH  C
KOPPEKTUPYIOLIMMH LEeNAMH. MeToAbI CTabMIN3alliy YaCTOTHI B TEJICBU3HOHHBIX MTEPEAaTINKAX.

OcobeHHOCTH NepealoIiX U IPHEMHBIX TeJIEBU3MOHHBIX aHTEHH METPOBBIX, AEIUMETPOBBIX
U CaHTHUMETPOBBIX BOJH. OCOOEHHOCTH TENEBH3HOHHBIX NpHEeMHHUKOB. CeJeKkTop KaHasoB,
npeobpasoBarenb 4acToThl, YIIY, BUACOYCHINTENb U JEKOAEP BETHOCTH. Y CTPOMCTBO BHIIEICHUS
CHHXPOUMITYJIbCOB [UIS CHHXPOHHU3AIlMM DAa3BEPTKU H300paCHHUS IIPUEMHOU TeJIECBU3UOHHOM
TpyOKH. ['eHepaTopsl CTPOYHOM M KaIpOBOii pa3BepTKH. MeTOIbI 3alIOMUHAHNS, CHKATHS ¥ XPAHEHHS
M300paXKeHHIA

ITudpoBoe TeneBuneHME.

CryTHHKOBBIE TEJICBU3HOHHEBIE CHCTEMEL.

Tenesusznonnsle cucTeMbl 0030pa U HAOIIOACHHS (B TOM YHCIIE U CKPBITHOTO).

TeneBusnonnsle BU3UpHL. TeaeBU3HOHHBIE CHCTEMbI HABEICHHUS M IPUIIEIHBAHKSL.

OxpaHHBIE TEICBU3NOHHBIE CHCTEMEL.
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CucteMsl IpeAyNPEXKACHUS CTOJIKHOBEHHS U CUCTEMBI IIpUYaIMBaHUs.
2.3. Cucmembl u ycmpoticmea paouoynpasierus

OG6nacTi pUMEHEHNS U 3a/1a4H YIIPaBJICHUS OObEKTaMH.

DJIeMEHTBI TEOPHH aBTOMATHYECKOT0 yrpaBieHus. O0BeKThl yipasieHus. KoHTyp ciensmero
YIIPaBJICHUS U €r0 OCHOBHBIE 3BEHbSI.

Komannsoe cnensinee paguoynpaBieHre, aBTOHOMHOE paiuOyIpaBiICHUE, PaUOyIIpaBIEHHE
IpH HAaBEIACHWH IO JIydy, YIpaBJICHHE KOCMHYECKUMH amnmaparaMd. OCOOEHHOCTH pagHOIMHUN
yIpaBieHus 00bekTaMu. KoMaHqHO-H3MepUTeIbHBIE KOMILUIEKCHL. Panuoynpasiesne npubopaMu 1
arperatamy. CHHTE3 U aHAJIU3 CUCTEM pafuoynpaBieHus. Mcrnonp30BaHne IMUTAIHOHHBIX MOJEIIEH.

2.4. Cucmemul paouosnekmpoHHoU 60pbOb

3anaun paanoanekTpoHHoU 60prOsI (POB) ¢ cucTemMamu TeneBUACHUS U PaAHOCBA3H.

Paguorexnmueckas pasBeaka (PTP). Ompenenenue mapamMeTpoB pPaJMOCHTHAIOB CHCTEM
TENEeBUACHUS U PAIUOCBSI3HM Pa3IMYHOrO Ha3HaueHHUs cpenactBamu PTP. Meroxas! onpeneneHus
MECTOTIOJIOKEHHS CUCTEM PAIHOCBI3HU U TeNeBUACHUA. DPheKTHBHOCTE cpencTB PTP.

MeTtoas! U CpeacTBa paAroO3IEKTPOHHOTO MPOTUBOAEHCTBHS. [ eHepaTophl aKTUBHBIX IIOMEX.
Bunpl akTUBHBIX IOMEX.

2.5. Paouomexnuueckue cucmemvl u ycmpoucmea 8 O0uono2uu, meouyune, Mempoiocuu u
opyaux ompacnsax

3ajaun pagMoOCHCTEM B OHOJIOTMH, MEIUIIMHE, METPOJOTMHM M JpPYrHX OTpacisaX.
Vcnonp30BaHue YIbTPa3BYKOBBIX CUTHAJIOB IS MEIUIIMHCKON THATHOCTUKH U 1€()EKTOCKOIUY.

Menununckue ycrpoiicta CBY, pagnoMeTpuu, HHTPOCKONIHH, TOMOrpaduu, kapauorpabuu
U T.IL.

Pagnorexuuyeckue ycTpoiicTBa U pUOOPEI B METPOJIOTHH.

Vcnonp3oBaHuE TEIEBU3MOHHBIX CUCTEM B IIPOMBIIUIEHHOCTH, OMOJIOTHH U MEIULIUHE.

2.6. MemoOwi npoekmupoarnus u KOHCMPYUPOBAHUL PAOUOINEKMPOHHBIX CPEOCME

3aBUCHUMOCTh TeXHHYeCKUX TpeboBanuil kK POC oT ux HazHaueHMs U YCIOBUHM SKCIUTyaTalliy.
TexHONOrMYHOCTS KOHCTPYKIMU. MeTONB! CTaHAapTU3alldi B KOHCTpyHpoBaHHH. KOMIIOHOBKA H
KOMILIEKCHAsT MHMKPOMHHMATIOPH3ALUs PaguodIeKTpoHHO#M anmapatypsl (PDA). HHterpanbHas
MuKpocxeMoTexHuka, 6onpimue (BHC) u ceepxbonbimue (CBUC) uHTErpaibHbe CXEMBI.

Ilegatneiit MmoHTax. Pemontonpuronuocts POA. Crmoco6s 3ammtel POA oT Bo3melcTBHSA
OKpY’Kalolled cpenpl, TUHAMHYECKUX IEPErpy30K U 3JIEKTPOMArHUTHOrO H3IydeHHs. TemnoBoH
pexxuMm POA. HapexnocTts POA.

3. Aumennul u ycmpoiicmea CB4
3.1. Bonpocul 0bweti meopuu

VYpaBaenue Makcsenia. MaTepuanbHble ypaBHeHUs U TUIIBI cpel. [lonHas cucremMa ypaBHEHUH
JJIEKTPOAMHAMUKH. ['paHUYHBIE yCIOBUS ODHEprus 3jieKTpoMmarHuTHoro mois. Teopema YMmoBa-
IloitaTHHTA.

ITocTraHoBKa 3aa4 3JIEKTPOAMHAMUKY U METOJBI UX pelneHns BHyTpeHHIE U BHEIIHUE 3a1a491
3JIEKTPOAMHAMHUKHU. TeopemMa e IMHCTBEHHOCTH.

CBoOoaHbIE  3JEKTPOMArHUTHBIE BOJHBI KaK pEIICHWS OIHOPOMHBIX  ypaBHEHHM
JJIEKTPOJAMHAMUKH B pa3HBIX cHCTeMax KoopAwHar. [I1ockue ogHOpOAHBIE BOJNHBI B M30TPOIHBIX
JIU3JIEKTPUKAaX, NPOBOJHUKAX M TUPOTPONHBIX cpelax. BpalleHue IUIOCKOCTH MOJISIpU3altH,
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pEe30HaHCHOE moromeHne. HeMoHOXpoMaTHyecKue BOJHBI JUCIEPTUPYIOMUX cpenax. BoiHbl B
aKTUBHBIX CpellaX; IPEJCTaBJICHUE O BOJHOBHIX IIPOIECcCaX B HENMMHEHHBIX Cpeax.

IlaneHne mnIOCKOW OJHOPONHOM BOJMHBI Ha IUIOCKYIO TpaHHUIly pa3fena OJHOPOIHBIX
M30TPONHBIX cpen. Teopus ckuH->pdexra. [[BoiiHOE mperoMIIeHHEe, Ha TpaHUIlEe pas3zgena ¢
THPOTPOIIHOM CPENOH.

JloxanbHO-IUIOCKHE BOJIHBI M T€OMETpPHYECKas ONTHKA. YpaBHEHHS DWKOHala U IepeHoca.
VYpasrernue yda. CompoBoxnaronmii TpexrpaHHuk PpeHe Ha JIyde W ypaBHEHHE UL [TOBOPOTA
IUIOCKOCTH NOJsIpu3aIyy. Pedpakiins B HEOTHOPOIHBIX Cpelax.

PacnipocTpanenne paguoBONIH B NPHUPOAHBIX YCJIOBUSAX. BiusHHE 3€MHOH IIOBEPXHOCTH,
Tpomo- H HoHOChEPHI, PaTHOBOIHEI B KOCMHYECKOM IMPOCTPAHCTBE. M3TyueHre 3JeKTpOMarHuTHBIX
BOJIH. DJIEMEHTapHBIE U3TydaTeu. bIrkHA U JanbHAA 30HA.

[Tpuniun [foiirenca v 5KBUBAICHTHBIE IOBEPXHOCTHBIE HCTOYHHKH.

CBenmenue 3amaud 00 U3IyYEHWH K MHTETPAIBHBIM M HHTErpo-Tu¢epeHmaibHbIM
YPaBHEHHSIM.

SBnenus u 3amaun qudpakuuu. Ctporas NocTaHOBKA AU(PPaKIUOHHBIX 3a1a4. Judpakius Ha
muIMHApe, mape u kiauHe. [Ipubmmxenue Iroifrenca-Kupxroda. ['eomerpuueckas TeopHs

I pakiuy.
3.2. Hanpaensemvie 8onnvl u ycmpoticmea CBY

YpaBHEHHS OJNIEKTPOAVHAMHUKM [JIi HampaBiseMbx BoNMH. Teopus u Kiaccuukanus
CBOOOIHBIX BOJH B IPOJOJHHO-PETYJIIPHBIX HANPABIIIONIMX CHCTEMaX. |HIBl HaIlPaBJIFOIIMX
cucreM. Ilonmple W KOakCHalbHBIE BOJHOBOABL JIM3JEKTpUYEeCKHE BOJHOBOABI M JIMHUH
IIOBEPXHOCTHHIX BOJH. [loiible BOJTHOBOABI C YAaCTUYHBIM AUAJIEKTPUYECKMM M THPOTPOIHBIM
3anoyiHeHHeM. [10I0CKOBBIE U MUKPOIIOJIOCKOBEIE JIMHUY, LIEJIEBbIE M KOMIUIAaHApHBIE BOJTHOBOBL.
Onrtuyeckye BOJHOBOIBI; CBETOBOIBL. 3aMeIUISIONINE CTPYKTYpPhL. VICKyCCTBEHHBIE AHMAJIEKTPUKH.
KBasuonTuueckue HapapJsIOIIUE CUCTEMBI.

TexHuueckue XapakTEepUCTUKH W OCOOCHHOCTH KOHCTPYHPOBaHHS (QHAEPOB pa3IUIHBIX
Juana3oHoB. KOHCTPYKTUBHO-TEXHOJIOTHYECKUE OCOOCHHOCTH MHUKPOIIOJIOCKOBBIX JIMHUM.

Teopuss snekTpoMarHUTHBIX pe3oHaTOpoB. Ilonble pe3oHaropsl. JludneKTpuueckue H
beppuToBble pe30oHATOpPHl. Pe3oHATOpEl Ha OCHOBE IUIAHAPHBIX CTPYKTYp. OTKpBITHIE
KBa3HONTHYECKUE PE30HATOPHL

TexHu4eckne XapaKTepUCTHKH M OCOOEHHOCTH KOHCTPYHPOBAHHS PE30HATOPOB Pa3IUYHBIX
THIIOB.

YacTtoTHEIE QUIBTPEI; MEMEHTH TEOPUHU U Kiaccupuxanus. Peammsanus QuiIbTpoB B BHIE
BOJIHOBOZHBIX, KOAKCHAJIBHBIX, IIOJIOCKOBBIX M MUKPOIIOJIOCKOBBIX KOHCTpYKIHii. [lepecTpanBaemble
GUIBTPEL

OcobOeHHOCTH KOHCTPYHPOBAHUS U TEXHOJIOTHH "HHTErpaibHbX cxem" CBY.

IIpuHIMITEI TOCTPOEHKS M METOIB! MIPOSKTHPOBAaHHU NpHeMolepeaaomux ycrpoiicts CBY
auanasoHa. AxtuBHele CBY MHKpO3JEKTpOHHBIE YCTPOMCTBA HA OCHOBE IOJIYIPOBOJHHUKOBBIX U
MUHHUATIOPHBIX BaKyyMHBIX IpHOOpPOB: T'€HEPATOpPhl, YMHOXHTEIH YacTOTHI, MAJIOIIyMsINUe
ycunuteny. [IpuMeHenre OHIONAPHBIX U MOJEBBIX TPAaH3UCTOPOB, JIABUHHO-IPOJIETHBIX THOIOB,
TYHHEJILHBIX JHMOJOB M AMOAOB ['aHHa. Pexxumpl paGoOTBI CXE€MBI IOCTPOCHHS, KOHCTPYKIIHMH,
XapaKTEPUCTHKA K OCHOBHBIC ITAPaMETPHI.

Momusile CBY ycrpoiictBa Ha BaKyyMHBIX IpuOopax. KIHMCTpOHHBIE YCHJIMTEINH,
MarHeTpOHHBIE T€HEPATOPBl, yCHINTENHN U reHepatopsl Ha JIBB u JIOB.
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Bompocsl aBTOMaTH3HPOBaHHOTO IMpoekTupoBaHus ycrpoiicts CBY IIpHHIMIBI TOCTPOCHHS,
CHCTEMBI aBTOMATH3UPOBAHHOTO IPOEKTHPOBaHUS. Mojenu 6a30BBIX 3JIEMEHTOB Pa3HBIX YPOBHEH.
CocraBieHre MOJETH CJIOXKHOTO 00BEKTA.

3.3. Aumennvie ycmpoiicmea

OneMeHTHl TeOpUuu aHTeHH. [IpuemMHas U nmepenaromas aHTEHHBI, UX OCHOBHBIE ITAPAMETPEI U
TEXHUYECKHE XapaKTepucTUKH. COOTHOIIEHHE PEXIMOB IIpHEMa U Iepeaad, TeOpeMa B3aUMHOCTH.
OddexTrBHAsS MOBEPXHOCTh aHTeHHBL. OOpaTHOe HM3yueHHE MPUEMHOHW aHTeHHBI. [IpubnmxeHue
3aJaHHBIX TOKOB M INPHMEHEHHE CBEAECHUH 00 3JIEMEHTApHBIX H3MydaTesiX B TEOPUU AHTEHH.
AHTeHHa B peaJIbHBIX YCIOBHSX. YUEeT BIUSIHUA 3€MHOM IOBEPXHOCTH U IPYTUX (HaKTOPOB.

Cucrema OIHOTHIHBIX HM3Iydareneil. Teopema MEpeMHOXEHHs TuarpaMM. DKBHBAICHTHBIE
pemeTku. HemnpepeiBHBIE pacnpeneneHus. BrnusHue aMIumMTyIHO-Ga30BBIX 3aKOHOB U
KOH(UIypaliH anepTypbl HAa OCHOBHBIE XapaKTEPUCTUKU aHTeHH. CTaTHCTUYECKHE XapaKTEPUCTUKH
AHTCHH.

MHorosneMeHTHbIE aHTEHHBI (pemieTku). B3aumonelicTBUE 37€MEHTOB, METOZ HaBOAMMBIX
3.11.C4B IPUOIMKEHUH 33JaHHBIX TOKOB.

'@asupoBanHble aHTeHHBle pemeTku (PAP). UacrotHele, ¢a3oBoe u  (ha304acTOTHOE
CKaHUpOBaHHUe. J[UCKPETHBIHA U JUCKPETHO-KOMMYTallMOHHBIN MeTo 5L, [ [pubmmkenne 6eCKOHEYHOM
pemeTky, Teopema Onoke. MHOroy4eBble aHTEHHBIE PEIIETKH.

TpakToBKa 3epKaTbHBIX, PyIIOPHBIX, TMH30BBIX U Jp. aHTEHH KaK alepTypHBIX.

Bomnpocs! cunTe3a anTeHH. CBepXHaNpaBIeHHOCTb.

Tune! aHTEHH U WX pealn3anys B pa3IudHbIX JUana30Hax BOJH.

AHTEHHBI JJIMHHBIX, CPEIHUX ¥ KOPOTKUX BOJH. BubparopHbie anTeHHB! A1 quana3oHoB Kb
u YKB.

AHTeHHBI Oerymeil BOJHBI JUCKPETHOTO ¥ HEMpepslBHOro TumoB. CHupaibHBIE,
OUBJIEKTpUYECKUe U peOpPHCTO-CTepKHEBBIE aHTEHHBI. YaCTOTHO-HE3aBUCHMbIE aHTCHHBI.

PynopHsle, 3epkaibHbIE, IMH30BBIE, ITIENIEBbIE U Ap. aHTeHHB CBY.

AHTEHHBIE pEIIeTKH C D3JEeKTPOHHBIM ckaHupoBaHueM. Cuctembl ynpasieHus AP,
IpUMEHEHHE  (EeppUTOB M  TOJYNPOBOAHHUKOBBIX  JJIEMEHTOB.  AKTHUBHBIE  PEIIETKH.
ITpuemonepenaromyie MOIyIu. AHTEHHBIE CHCTEMBI ¢ 00paboTKo# curHaaoB. CHHTE3MpPOBAHHBIE
aneptypsl. Camodokycupyromuecss aHTEHHbIE CHCTEMBI YCTpoicTBa 0OpaOOTKH CHUTHAJIOB B
MHOTO3JIEMEHTHBIX aHTEHHBIX CHUCTeMaX. AHTEHHBI C MOAYJHUPYEMBIMHU IapaMeTpaMu. AHTEHHBI,
npousBodme 00paboTKy MIMPOKONOJOCHBIX CHUTHAJIOB. AHTEHHBIE CHCTEMBI C PErYIHNPYEMBIMH
[OJIAPU3allMOHHBIMY XapaKTepUCTUKaMU. MOHONMITY TbCHBIE aHTEHHBIE CCTEMBI.

4. Cmamucmuyeckaa meopusa céasu

OO61me cBeeHUS O CHCTEMaX U CETAX TEIEKOMMYHHUKAITHIA.
HNudopmanus, coobmenus, curHausl. CHCTEMBI M CETH TEJIEKOMMYHHKAIUH — cpena
HH(GOPMaIIMOHHOr0 OOMEHa, X Ha3HA4YeHHs], 3a/1a4i, COCTaB MPEJOCTABISEMbIX YCIIYT.

4.1. Paouocucnanwi

[TonsTtue Hecymero curHana. Kimaccudukanus CHrHaioB, 6asa curaana, YacTOTHO-BpEMEHHAS
Marpuna. [IpocTeie u croxHbIe (COCTaBHBIC) CHTHAIEIL. [ €Hepallis CHIHAJIOB Pa3HBIX THUITOB.

Monynsanus u neTekTupoBaHue cursanoB. CIeKTpbl MOy TMPOBaHHBIX CHTHAJIOB.

Orubaromas ¢asza 1 9acToTa Y3KOMOJIOCHOTO CUTHANA. AHATMTHYECKHE CUTHAIBL.

OcHOBHBIE BU/IBI MOIYJISLIWH, IPUMEHAEMBIE B KaHATAaX CHCTEM TEJICKOMMYHHUKAIIHHA.
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CpolicTBa M HCHOJH30BaHHE ONHOMOJOCTHOH MoOAymsauuu. OCOOSHHOCTH MOIYNALUH H
JNETEKTUPOBAHUS MPU TUCKPETHOM MOIYJIHPYIOIIEM CUTHATIE.

Koppemsunonsas GyHKIHS U CIIEKTpaTbHAs INIOTHOCTh MOIITHOCTH TAPMOHUYECKUX CUTHAJIOB,
MOJYJIMPOBaHHBIX CIIy4YaiHBIM IIPOLIECCOM.

CrexTpsl cOXHBIX CUTHAIOB. [loococOeperaroliye CUrHab.

4.2. Kooupoeanue ucmoyHuko8 u Kananios cessu

M30BITOYHOCTh UCTOYHHKA COOOINCHUS U PHYKHBI e€ mosBiaeHus. Kiaccudukaims MeTo10B
YMEHBIIECHHS] H30BITOYHOCTH, YMEHBIIEHHE CTATUCTHYECKONH M CEMAaHTHYECKOH H30BITOYHOCTH.
Teopema K. IlleHHOHa O KOIUPOBaHMHM HCTOYHHKA. KOHCTPYKTHBHBIE METOIBI KOJHPOBAHUSI
HCTOYHHMKOB, KOJMPOBAaHHE PEUEBBIX CUTHAJIOB M CHTHAJIOB BUAEO H300paKEHUIA.

3ajaya MoMex0yCTOHYMBOro KoaupoBaHus. Kinaccudukarys moMexoycToHIuBEIX KOJIOB.

BioxoBBIe KOBI M MX JeKOAupoBaHHe. IIpruMeps! BakHEHIINX OJI0KOBBIX KOJOB. [{ukindeckue
KOZBI, METOABl HMX JeKoaupoBaHHs. CBEPTOUHBIE KOABI, WX KiIacCH(QUKAIUS H OCHOBHBIE
XapaKTEPUCTHKH. MeTo bl JEKOIUPOBaHUS CBEPTOUHBIX KOJIOB.

OO PEeKTUBHOCT, U SHEPreTHUECKUI BBIUTPHIN KOaupoBaHWsA. KoaupoBaHHE B KaHalaX C
namsaTeio. HemuueltHoe KogupoBaHue.

MexnyHapoaHble CTaHAAPTHI CXKaTUS PEUEBBIX U BUIEO COOOIICHUH.

4.3. IIpunyunvi MHO20KAHANLHOU CBA3U

Krnaccudukanus METo0OB YIUIOTHEHHS KaHAIOB. JIMHEHHBIE METOABI YIUIOTHEHHS KaHAJIOB U
noctyna. YacToTHOE, BpeMEHHOE U (pa30Boe pasjielieHHe KaHAIOB, pa3/ieicHre KaHAJIOB 1Mo ¢hopme
curHanoB. OCHOBEI TMHEWHOM TEOPHH YIIJIOTHEHUS U pa3c/iCHHs KaHAJIOB.

[IprMeps! HEMMHEWHOTO YIJIOTHEHHS KaHAJIOB.

[IppHnunel makeTHOH nepemaud uHPOpManuu (He3aKpeIUIEHHbIE KaHabl). Hapymenue
MaciuTaba BpeMEHH U [TOTEPH IIPH NaKETHOH mepeaave nHpopMaIyu.

4.4. Mooemuwr kananos cessu

Hu3K0CKOPOCTHBIE M BEICOKOCKOPOCTHBIE MOJEMBI ISl IIPOBOAHBIX U PAaHONUHIHA. MoJIeMBI
BOJIOKOHHO-OIITHYECKUX KaHaIOB CBsA3U. OCOOEHHOCTH MOJEMOB MHOTOCTAaHIIMOHHOTO JOCTYIIA.
Mogemsl nns nepenadn MHGOPMAIUH 110 SHEPTETHYECKUM CETAM. MOJEMBI IS KaHAJIOB CBSI3H C
IIEPEMEHHBIMH ITapaMeTpaMu. Vcnonp30BaHue B MOIEMax IMOJI0COCOEPETaloIIX METOAOB IIepeIadn
u npuéma curanoB. OcoOeHHOCTH MOIEMOB IIPH Pa3HECEHHOM IIpHUEME.

4.5. Coobwenus, cuenanvl u nomexu 6 KQHANax Ces3u

Knaccudukanus coobumenu#i, curHanoB u nomex. CiiydaifHble MPOLECCHl M UX OCHOBHBIE
XapaKTEPUCTHKHM. ODHEPreTHYECKHE XapaKTEPUCTHKU CIIyYalHBIX IPOLIECCOB, 3HEPreTUYECKHUE
CIIEKTPEI, CBOMCTBAa KOPPE/LILMOHHBIX GYHKIMHA, TeopeMa Bunepa — XuHumHa. ['ayccoBckue u
MapKOBCKHE CIIy4aiHbIE IIPOLECCHL. ¥Y3KOIOJOCHBIE, CIy4YallHbIe MpoIecChl. BEIOPOCH CirydaifHBIX
IIPOLIECCOB.

@yHKIMOHATBHBIE NIPOCTPAHCTBA M WX 0a3uchl. JIMCKPETHBIE MPEICTABIECHHS CHTHAJIOB.
[TonHele OpTOHOpPMAaJbHBIE CHCTEMBI (rapMoHHueckue (yHkuuu Pamemaxepa — Youmma, Jlarepa,
OpmuTa. JlucKpeTH3alus aHaIoroBoro mpoiecca. TeopeMa 0TCUETOB.

IlpencraBnenus ciiydaifHBIX INIPOLIECCOB psaaMu H AU(PdepeHIMATBHBIME YPaBHEHHSIMH.
Peméruarsie dynkiun. Z-npeobpa3oBaHue.

Mopeny nMCKPETHBIX ¥ HENPEPHIBHBIX HCTOYHHKOB HH()OpMAIIHH.

4.6. IIpeobpazosanue cucnanos u nomex 6 KaHaLax ces3u
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MUHUCTEPCTBO HayKu 1 Bbicliero obpasosaHus Poccuitickon ®eaepauun.
YpaanKuﬂ ®denepanbHoe rocyAapcTBEHHOE aBTOHOMHOE 06pa30BaTe/ibHOE yUpexaeHue
menepaanHﬁ Bbicliero o6pasoBaHuns «Ypanbckuii hesepanbHbli YHUBEPCUTET UMEHU MEPBOTO
YHMBEDCMTET MpesuaeHTa Poccum B.H.EnbumHa» (YpdY)
imest nepsoro Npesugenta MporpamMa BCTynUTE/IbHBIX NCNbITAHNI B acnupaHTypy

Poccva b.H. Enbyna Hayunas cneymasbHOCTs — 2.2.15 «CHUCTEeMbl, CE€TH M YCTPOFHCTBa

TesIeKOMMYHMKaL i »
cTp. 11 u3s 23

Mertonb! aHanK3a CTAlMOHAPHBIX M NEPEXOIHBIX PEXKUMOB KaHAJIOB CBA3H. JINHEHHBIE KaHAIb
C IOCTOSSHHBIMH Napamerpamu. [IpoxoskaeHue CHUTHAIOB M TMOMEX 4Yepe3 JIMHEWHBIE KaHalbl C
IIOCTOSIHHBIMHM I1apaMeTpaMHu.

Mertonp! aHanu3a HEMUHEWHBIX KaHAIOB. [IpeoOpazoBaHye CUTHATIOB U IOMEX B HEJTMHEHHBIX
KaHajlaX ¢ [IOCTOSHHBIMH NapameTpamMu. CTaTHCTUYECKHE XapaKTEPUCTUKU IIPOLECCOB HA BBIXOIE
HEJIMHENHBIX YCTPOMCTB U METOIBI UX HAXOXKICHHUS.

Henuneiinple ycTpolicTBa KaHAJOB CBSI3U: IpeoOpa30BaTeId YaCTOTBHI, OTPAHUUYMTEINH,
JIETEKTOPBI, FEHEPATOPBL, MOAYJISATOPEL.

Kanaunbl cBA34 ¢ nepeMEeHHBIMHU ITapaMeTPaMH, IPOXOXKACHUE CUTHAJIOB Yepe3 KaHaJIbI CBSA3H C
IIEPEMEHHBIMH IIapaMeTpaMu. PaclipeneneHue SHEpPrud CUTHaja BO BpPEMEHHOM M 4YacTOTHOM
obnactsx. [lapamerpudeckoe ycuiaeHue, mpeoOpa3oBaHue U TeHEPHPOBaHHE CUTHATIOB. [IMCKpETHBIE
JIUHEHHBle KaHaIbl. MeTonpl aHanW3a W CHHTE3a JUCKPETHBIX KAHAJIOB CBSI3M U MX YCTPOMCTB.
[TudpoBeie QUIBTPBI, (HU3NUECKasT OCYIIECTBUMOCTH M YCTOWYMBOCTh HHUGPOBBIX (QHIBTPOB.
PexypcuBHBIE M HepeKypcUBHbBIE IH(pOBbIE (QHIBTPHL. XapaKTEPUCTHKH IM(PPOBBIX (PUIBTPOB.
[{nbpoBoii cIeKTpaIbHbIN aHAIN3 HAa OCHOBE JUCKPETHOTO M OBICTPOro MpeoOpa3oBaHHsI.

Cnepsamue ycrpoiictBa kaHaioB cBsi3d. CraTHcTHYeCKas TUHAMHKA CIEOSIIMX YCTPOHCTB.
CTpyKTypHBIE CXEMBI CIEIAIIUX YCTPOUCTB aBTOMATHYECKOM PEryJIMpPOBKH yCHIIEHHs, (Ha30BOi u
YaCTOTHOM aBTOMAaTUYECKOU IOJCTPOUKH.

Mopnenu HempephIBHBIX KaHAJIOB CBSA3H: KaHA 0€3 MoMeX, KaHal ¢ aJAUTHBHBIM I'ayCCOBBIM
IIyMOM, KaHajl C HeompeAenEéHHOM ¢a30i cHUrHajia W AIOUTHBHBIM IOYMOM U KaHal C
MEXXCUMBOJIEHOU HHTEpEpeHINEN U aJIUTHBHBIM IIIyMOM.

Mopnenu IHUCKpeTHBIX KaHAJIOB CBS3HM: JBOMYHBIA CHMMETPHUYHBIA KaHan Oe3 mamsTH,
aCUMMETPUYHBIA KaHal 0€3 IaMsTH, KaHaJl C [aMAThI0O M KaHAJ C NaKeTHBIMH OIIMOKaMHu.
MonenupoBaHue KaHaJIOB CBSI3H.

4.7. Ilomexoycmotiuugocms cucmem nepeoayu coobuerutl

3ajaud CHHTE3a ONTHMAIbHBIX NPUEMHHKOB. Kpurepuu kadecTBa mpuéma COOOIIEHUH.
OnTuManpHblE aNrOpUTMBI IpUEMa IPH IOMHOCTBIO H3BECTHBIX IIapaMeTpax CHTHAJIOB
(KorepeHTHBIM NpHEM), MOHATHE corjacoBaHHOro ¢uibTpa. CoriacoBaHHbIE (QWIBTPHI IS
OCHOBHBIX THIIOB CHTH&IOB. [loMeXOoycTOHYHMBOCTE ONTHUMAIBHOIO KOTEPEHTHOTO Ipuéma
JIUCKPETHBIX CUTHAJIOB.

ITpuém 1 curHaJIOB B KaHATaX C MEXCUMBOJIBHOU HHTEpEpEHIHEH.

IIpuém cursamoB ¢ HeompenenEéHHON (a3oil (HEKorepeHTHBI mpuéM). [IpuéM B ycIoBHIX
bnykryanuit ¢a3 u ammmTyn curHaioB. [IpuéM OMCKpPETHBIX COOOINEHWMM B KaHalaXx C
COCPENOTOYEHHBIMH I10 CIIEKTPY M UMITYJICHBIMH ITIOMEXaMH.

OcobenHocTy npuéma coOOIIEHMIA B ONITHYECKOM JHANa30He BOJIH.

CpaBHEHME IOMEXOYCTOHYMBOCTH BapHAHTOB MEpeAayn MUCKPETHBIX cooOmmeHmid. [Ipuem B
nenoM. IloaeMeHTHBIH TPUEM C KXECTKIMH U MATKUMHE pemmeHusmu. Teopema JI.M. @unka.

4.8. Ilomenyuanvhvie 603MO*CHOCMU NePedayu cOOOUeHUl NO KAHALAM CEA3U

IIpobnema obecniedeHys BEICOKOM TOYHOCTH IEpeauil AUCKPETHBIX COOOINEHHH B KaHATIaX C
noMexamu. [loTeHnuanpHbIe BO3MOXHOCTH TUCKPETHBIX KaHAJIOB CBs3H, TeopeMa K. I1leHHOHa A
JUCKPETHOTO KaHaJla CBSI3H.

[ToTeHnManbHBIE BO3MOXXHOCTH HENPEPHIBHBEIX KAHAJIOB CBA3H IPH IEPENayd JAUCKPETHBIX
coobmenuid. [IpomyckHas crmocoOHOCTh KaHalla CBSI3H.

Kputeprn noMexoycTOHYMBOCTH epeAavl HEMPEPHIBHEIX co00IeH . OnTHMaibHas OlleHKa
napameTpoB cursaia. OnTumanbHas AeMOMYJISIHS HEIPEPHIBHBIX CUTHAIOB. [[oMeX0yCTORYNBOCTE
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MUWHWUCTEPCTBO Hayku 1 Bbicwero o6pa3oBaHus Poccuiickoin deaepaunu.
Ypanbc}(vwl depnepanbHoe rocyaapcTeeHHoe aBTOHOMHOE 06pa3oBaTeNibHOE yupexaeHue
wenepaanbM BbicLlero o6pa3oBaHusl «Ypanbckuii heaepanbHbli YHUBEPCUTET UMEHWN NEPBOro
yHMBepCMTeT Mpe3unaeHTa Poccumn B.H.EnbuuHa» (YpdY)
wmera nepaoro MpesnaenTa lMporpamMma BCTYynNUTENbHbIX UCMILITAHMUI B aCMPaHTypy

Pocows B.H. Enbipma HayuyHas cneymanbHOCTb — 2.2.15 «CHUCTEMbI, CETH M YCTPOHCTBa

Tes1IeKOMMYHMKaLMNH »
cTp. 12 n3 23

CHCTEM IIepeadll HeTPEpBIBHBIX COOOIMEHUH npy ciabbix noMexax. [lopor moMexoycToOHYMBOCTH.
AnomanpHble ommbOku. OnTHManbHas JUHeHHas (QUIbTpalUs HENPEpPHIBHBIX CUTHAIOB, (HIBTD
Kommoropora — Bunepa. ®@unbrparus Kanvana.

Pemenue 3anaun HenmuHelHO#H QuipTparnuu. [ludposas mepenaya HempephIBHBIX COOOIEHUH,
UMITYJIbCHO-KOZOBAst MOIYJISIUS U KOJUPOBAaHHE C IPEICKa3aHUEM.

AnanTuBHBIE METOBI IM(POBOTO IIPENCTABICHNS HEMPEPHIBHBIX COOOIIEHUH.

5. Cucmembl u cemu meneKOMMYHUKAUU
5.1. Onemenmul meopuu Macco8o2o 006CIYHCUBAHUA

OcHOBHBIE MOHATHS MAaccoBOrO OOCITyXHBaHHS, KiIacCHQUKAIUSI CHCTEM MAacCOBOTO
obcyxuBanus (CMO), THIIOBBIE pacpeie/ieHus B TEOPHU MacCOBOTO 0OCITYKUBaHHUS, TOKA3aTEIH
apdexruBHOCcTH CMO, Teopema JIuTTia, 061acTi mpuMeHeHus, MeTOAbI ucciaenoanus CMO.

Mogenu BXomHBIX NMOTOKOB. CTaliOHapHBIE W HECTAI[MOHApHBIE IMMOTOKH, ITyaCCOHOBCKHE
IIOTOKH, TIOTOKU Dpianra, notoku [lampma, TeopeMa XUHYHHA O CXOAMMOCTH CYMMBI ITIOTOKOB.

Mapxosckue CMO. CucteMsl ¢ 6eCKOHEUHOU U KOHEYHOM ouepenbo, MHOrommHeHbpie CMO,
CMO c otkazamu, CMO ¢ KOHEYHBIM U GECKOHEYHBIM HCTOYHHKOM, METOIMKA PacuéTa mokazareaei
s¢pdexruBHOCTH MapkoBckux CMO.

ITonymapkoBckue ciay4aiiHele mporeccsl, MeToJ KeHOamia, aHaiW3 BIUSHHS 3aKOHA
pacIpesieNieHusl BpEMEHH 00CITy>KUBaHus Ha cpeanee Bpems oxxunanus CMO, npuoputetasie CMO,
BUJBI IPUOPUTETOB, METOAMKA aHaNK3a IPHOPUTETHBIX CMO. Oco6eHHOCTH MY TIBTHILIEKCHPOBAHHUS
B cetssx PDH u SDH.

Metonsr umuTamonsoro moaenupoBanus CMO.

O6mme mogenmn CMO, MeToIbI MOIETUPOBAHHUS BXOJHBIX IIOTOKOB, METOIBI MOJEIUPOBAHUS
npouenypel OOCIy>XHBaHUS TpeOOBaHUN, MOJENIHPOBAHHE II0 BPEMEHH M IO COOBITUSAM,
IIJJTAHMPOBAHUE CTATUCTUYECKOIO 3KCIIEPHMEHTA, METOJBI COKpAllleHUs BPEMEHU MOJEIHpPOBaHUS,
CMEIIaHHbIE (aHATUTHYECKUE U UMHUTAIHOHHBIE) MeTOa6I aHamu3za CMO.

5.2. Cemu macco6o2o obcayscusanus

[lonsTHe ceTeit MaccoBOTO OOCTYKHBaHU.

MapkoBckue CeTH MaccoBOrO OOCIYKHMBaHHsI, MOJCITHPOBAHHE CHCTEM IIE€peJaddl TaHHBIX
CETSIMH MacCOBOTO 0OCITy)KHBaHHUSL.

IIpencraBnenue o cersx [letpu. OcHOBHBIE BapHaHTHI HCIONb30BaHMs ceTeit [letpu mis
MOJEIUPOBAaHUs CHCTEM H CeTeH TEJIeKOMMYHHKaluii. MoaenupoBaHHe Ha OCHOBE KYCOYHO-
JUHEWHBIX arperaroB. OJIEMEHTHl TEOPHH NIPEAUKATOB M HX HCIIOJb30BaHHE I OIHCAHHUS
IIPOrpaMMHO-aIIapaTHBIX KOMILIEKCOB.

IIpencraBnenus o6 sxcnepTHO#H cucteMe. OCHOBHBIE Pa3HOBHIHOCTH 000JI0YEK IKCIEPTHBIX
cucteM. [IoHATHA MaTeMaTH4ecKOro ammapara pa3IiYHbIX HEYETKMX MHOXeCTB. Vcmois30oBaHHEe
BO3MOXXHOCTEM TEH30PDHOTO HCUHMCICHHS [UII MOJEIUPOBAHUS MPOTPaMMHO-aNIapaTHBIX
KOMILIEKCOB.

5.3. Apxumexmypa cucmem u cemeii meneKOMMYHUKAYUT

Ocnosbi cemegbix MEeXHON02UI. ApxuTeKTypa u OCHOBHEBIE 3JIEMEHTHI
TCJICKOMMYHHKAIIMOHHBIX ~ CETed.  ApXHTEKTypa  B3aUMOJEHCTBUS  OTKPBITBIX  CHCTEM.
CemuypoBHEBast MOZIENIb B3aUMOIEHUCTBHS OTKPHITEIX cucteM (BOC). VpoBHE Moeny U QyHKIHH,
peanu3yeMble Ha KaxIoM u3 €€ ypoBHel. OcHoBHBIE 3neMeHThl Monaenu BOC: GpyHKIHOHATBHBIN
YPOBEHB, yClIyra, CiIy:0a, coequHeHne, OJIOK JaHHBIX, IPOTOKOI CBsa3d. OmpeneieHre MPOTOKOA
CBS3H M €ro HasHaueHue. [IoHATHE NMPOTOKOMBHOrO cTeka W Mpoduias MpoToKosoB. CrocoOBI
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MUHUCTEPCTBO Hayku 1 Bbicero obpa3osaHusa Poccuitckoin Peaepaunu.
ypaJ'leKMM depepanbHoe rocynapcTBeHHOE aBTOHOMHOE 06pa3oBaTesibHOE yupexaeHue
menepaanbW] Bbicwero obpasoBaHusa «Ypanbckuii eaepasbHblii YHUBEPCUTET UMEHWN NEPBOro
YHMBEDCMTET Mpe3naeHTa Poccun B.H.EnbuuHa» (YpdY)
umesA nepaoro Npesuaeta MporpamMa BCTYynUTEIbHbIX UCNBITAHWI B aCUPaHTypy

Poccra B.H.Ensymma Hayunas cneymanbHocTb — 2.2.15 «CHUCTEeMbI, C€TU U YCTPOMHCTBA

Te/IEKOMMYHMKaLMM »
cTp. 13 n3 23

CHCI_II/I(i)I/IKaHI/II/I u BepI/I(bI/IKaI_II/II/I TCJICKOMMYHUKAIUOHHBIX ITPOTOKOJIOB. HpOTOKOIILI (1)I/I3I/I‘ICCKOFO
YpPOBHA. HpOTOKOJ’IH KaHaJIbHOT'O YPOBHAI. OcobenHocTH IIPOTOKOJIOB AJIA JIOKAJIbHBIX U r100aIbHBIX
CETEeM. HpOTOKOJIBI, IIPUMCHSACMBIC B JIOKAJIBHBIX CCTAX.

MeTtoas! KOMMYTalluu B CETAX TGHCKOMMyHHKaHHﬁ.

5.4. Cucmemul u cemu meneKOMMYHUKAYU.

HasemHBIE cpencTBa CHCTEM H ceTed TenekoMMyHHKalmid. CeTH MpOBOAHOU TeledOHHH.
Papuopeneiinpie nuHuu cBa3u. CHCTEMBI NEHHKUHTOBOM paauocBsizn. CHCTEMBI COTOBOM CBSI3ML.
TpanxuaroBele cucreMsl cBs3u. CHelHalbHbIE CHCTEMbI CBSI3H: BOWCKOBEBIE, C HOABOJIHBIME KA
IOJ3€MHBIMU OOBEKTAMH H JP.

CucreMsl CITyTHUKOBOH cBs3H. [IpuHIMIBI mocTpoeHus cucteM ciyTHukoBoi ceszu (CCC).
CucTemMbl OPOUT CIyTHHKOB CBSI3U. BHBI, 0COOEHHOCTH U CIOCOOBI OPraHU3AlUM CIIYyTHHKOBBIX
paguonuuui. XapakTepUCTUKU CIYTHUKOBBIX pamuonuHuii. Jlmamasonsl paboumx gactor CCC.
IIprHIMIIEI MEXIYHAPOAHOTO U TOCYJAPCTBEHHOTO PETyIHpOBaHus UCmob30oBanus yactoT B CCC.
OcnoBuble moxazarenn CCC. 30HBI BHAAMOCTH, IOKPHITHs, OOCIy>XHMBaHHS. IIpormycKHas
cniocobHocts CCC. Ceanc cBs3u B CCC m ero mpojomkurensHocTs. Buasl Tpaguxo B CCC.
Ocobennoctu nocrpoenus CCC s Tene- u paauoBeInanus, TeaeOHuH, Tepefadd JaHHBIX, UL
nepetayd MyJbTHMeIuiAHOro Tpaduka. CHCTeMBI paauoOBEINATEIbHOM CIYTHHKOBOHM CBSI3H.
CucreMbl (QUKCHPOBaHHOW CIYTHHKOBOW CBsf3d. CHCTEMBI IOJBMIKHOM CIyTHHKOBOM CBSI3H.
OKOHOMHYECKHE TTOKa3aTeM U KPUTEPUH SKOHOMHYECKO# 3 dexTuBHOCTH Hcnonb3oBanus CCC.
Meron MHOTOCTaHIOHHOTO AocTyna (M/]). CocoOB! OpraHu3aliii MHOIOCTAHIIHOHHOTO JOCTYTIA.
MJI ¢ yacToTHBIM pa3neneHHeM KaHaioB. MJl ¢ BpeMeHHBIM pasjejeHHeM KaHaioB. MJ[ ¢
paszenenueM 1o ¢popme curgaioB. Merosl cixydaitHoro gocrymna. Opranu3anis HHPOPMAaIMOHHBIX
U CiIy>)keOHbIX KaHanoB cBsi3u. Kocmuueckuii cermenT CCC. BopToBoe 000pyI0BaHUE CITyTHHKOB
csa3u. CoytHuku-perpanciaTopsl (CP). CP 6e3 o6pabotku Ha 60pTy. CP ¢ 06paboTkoii Ha 6OpTYy.
Hasemnsiii cerment CCC. [IpuemHsIe, nepenaromue 1 mpueMo-nepenaroniue 3eMubie crannuu (3C).
OcoOGeHHOCTH  OpraHM3alli¥  CI[yTHUKOBBIX CETe Ha OCHOBE TIeOCTAIlMOHAPHBIX U
HH3KOOPOUTAIBHBIX CITyTHUKOB CBSI3H.

Crparerus pa3BUTHS CHCTEM CIIyTHHKOBOH CBs3H. [IpuMephl 1 OCOOEHHOCTH IEHCTBYIOIIMX
cucreM. [Ipumepsl 1 0cOOEHHOCTH HU3KOOPOHUTAIBHBIX CHCTEM CIIyTHHKOBO# CBsI3H. [IpuMephl u
OCOOEHHOCTH CPEJHEOPOUTAIBHBIX CHCTEM CIyTHHKOBOM CBsisd. (OCOOGEHHOCTH ITOCTPOEHHUS
opbuTaneHO# rpynnupoBKy. CHCTEMEBI CBSI3H C UCIIOIH30BAaHUEM T'€OCTAI[MOHAPHBIX CITYyTHHKOB.

JlanbHOCTE paguocBs3u. Pacuer sHepreTwdyeckoro mOTEHIMANa pagdOJHHHH. DaKTOpH,
OTPaHHYMBAIOIIKE JAIBHOCTh JHCHCTBUSA KaHajla paJUOCBSI3H: 3HEProodecrnedeHue, BIUSHUE
IapaMeTpoB KaHaula (3aTyxaHue, pedpakius 1 T.1.), IOMEXH H Ip.

Ilpupnuner  obecnieyeHHs  MHQOPMAaNMOHHOM  GE€30IMacCHOCTH  CHCTEM W ceTeid
TEJIEKOMM YHUKAIAM.

Onenka ysasBuMocTd uH(opmanuu. Omnpenenenue TpeOGOBaHHMM K 3amIuTe HHOOPMAIMH.
@ynxupy ¥ 3a1a4yM 3ammThl “HGopManun. CpeacTBa 3alMThl B CHCTEMBI 3aIlIUTHl HHA)OPMAIHH.
Kpunrorpapudeckue MeTOOBI M CpeACTBA 3alMTHL 3alldTa HH(GOPMAIMH B KOMIIBIOTEPHBIX
cucTeMax.

6. Paouomexnuueckue cucmemul
6.1.Cucmemvl u ycmpoticmea paouoniokayuu

O6nactu npUMeHEHHS U 3a1a49d paauoioKanun. Buasl paxronokamun. O630p MpoCTpaHCTBa.
Bunsl 0630pa, 30Ha 0630pa u Bpemst 0630pa.
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MuHWUCTEpPCTBO Hayku M Bbicwero obpasosaHus Poccuitickoin deaepaunu.
Ypanbcxuu depepanbHoe rocysapcTBEHHOE aBTOHOMHOE 06pa3oBaTesibHOE yupexaeHue
menepaanbm BbicWero o6pa3oBaHus «Ypanbckuit deaepanbHbiii YHUBEPCUTET UMEHU MEPBOMO
YHMBepCMTET Mpe3sunaeHTta Poccum B.H.EnbunHa» (YpdY)
wmersa nepsoro Npeangenra  [TPOTPaMMa BCTYNNTENBHBIX ucnsiTaHWii B acnMpaHTypy

Pocom b.H. Envuma Hayunas cneymanbHoOCTb — 2.2.15 «CHUCTEeMbI, CETH M YCTPOMHCTBA

Te/IeKOMMYHMKaLMMi »
cTp. 14 us 23

Qu3yyeckue OCHOBBI pamguosiokanuu. DddextuBHas miomans paccesaus (OI1P) wueneii.
[TonspuzanronHas MaTpuia paccesHus. MOJENH pealbHBIX TOYEYHBIX M MPOTHKEHHEBIX IEJIEH.
Hab6monaeMocTh TO9eUHBIX Iesieil Ha GoHe MPOTHKEHHBIX (PaIruoIOKAIMOHHbINA KOHTPACT).

Hansrocte neiictBus PJIC. BnumsHue atmocdepbl ¥ IOACTHIIAIOIIEH IIOBEPXHOCTH Ha
JanpHOCTh aericteus PJIC.

YcerpolictBa OOHapyxeHHS (OOHapY)XHTENH) pPaIfoOKAIMOHHBIX CHTHAIOB. CTPYKTYpHI
oOnapyxuTeneid. OOHapyKUTENH MayeK KOTePEHTHBIX ¥ HEKOIE€PEHTHEIX PaJHOUMITYILCOB Ha HOHE
IIyMa i KOppenMpoBaHHBIX oMeX. [ludpoBbie 0OHapyxuTenH. 3HAKOBBIE, PAHTOBBIE, POOACTHBIE U
aJanTUBHBIE OOHapyXuTenH. Meronpl craOwiM3amuM YpOBHS JIOXKHBEIX TpeBor. Iloporosas
MOIIIHOCTh PagyOIOKAIIMIOHHOTO CHTHAIA.

Paspemaromas cocoOHOCTh IO IATBHOCTH, YIJIOBBIM KOODIAMHATaM H CKOPOCTH. BBIGOD
30HAUPYIOLIETO CUTHAA.

I[pocTeie U coXHBIE CUTHAIBL. J[ByMepHas koppesuuonnas pyukuus (JIK®) 30Haupyromero
curHana. @Dynknus HeomnpeneneHHoctd (®H) u muarpamma Heompeaenensocta  (JIH)
PaIuOIOKAlMOHHBIX CUTHAJIOB.

Mertozapl n3MepeHusi KOOpAUHAT U IIApaMeTPOB ABMXKEHHs Iejeil. Crensime U HecleasIue
U3MEPUTEIH.

@a3oBble, YaCTOTHBIE U HMIIYJbCHBIE JATGHOMEPHL. PaauogalsHOMEPHl CO  CIIO0XKHBIMU
curHanamu. IIpenensl OXHO3HAYHOTO H3MEpPEHMS, pa3pellaromas CIOCOOHOCTh M TOYHOCTH
paIuoJaIbHOMEPOB.

Wsmepurenmn paguanbHOM ckopocTd merneid. Ilpemensl  ONHO3HAYHOIO H3MEPEHHS,
paspelaromas CliocOOHOCTh ¥ TOYHOCTh U3MEPUTEIIEH CKOPOCTH.

AMIuTynHBIE U (Da3oBble ONHOKAaHAIBHBIE MEICHIaTOPhl. AMIUIATYIHBIE, (Da30Bble H
CYMMapHO-pa3sHOCTHBIE MOHOMMIIYJIbCHBIE II€J€HraTophl. llpenensl OMHO3HAYHOTO H3MEpPEHUS,
paspelnaroas ClocoOHOCTh M TOYHOCTD TIEJICHTaTOPOB.

M3mepurtenu yriioBBIX CKOPOCTEH.

[TaccuBHBIE, aKTUBHBIE U KOMOWHHPOBAHHBIE MOMEXH. XapaKkTEPUCTHKH IoMeX. bopnba ¢
naccuBHBIMM nomexamu. Cenexius aprxymuxcs neneit (CILD). Korepentno-ummynscusie PJIC.
Pexxeknusi macCUBHBIX IIOMEX C IOMOINbIO rpebeHdarsix (puiabtpoB (PI'®). Iudposbie PI'O.
KagecTBO mosmaBieHus moMex.

PJIC ¢ cunTesupopanHoii aneptypoii (PCA). BoiGop mapametpoB PCA u cTpyKTypbl 1 pPOBOiA
00pabotku. PaguonnTephepoMeTphl co CBEpXANUHHOM 6a30i. ANEpTYpHBIN CUHTE3. PaquoBuieHue.

ITpocTpancTBEHHO-BpeMeHHast 00pabOTKa CUTHAIOB. ABTOKOMIIEHCATOPHI AKTHBHBIX IIOMEX.

Bropuunas ob6paboTka panuonokanuoHHO# uHopmarmu. OOHApyKEHHE U COMPOBOXIECHUE
TpaekTopuii. KamaHnoBcKkas QuIbTpalus TpaeKTOPHi.

MHorono3unuoHHas paaroIOKaIHs.

OGHnapyeHHEe CHTHAJIOB TEIUIOBOTO paauom3iydeHus. CxeMsl paguoMeTpoB. MeTonsl u
YCTpOMCTBA H3MEPEHHS KOOPIUHAT HCTOYHUKOB TEIJIOBOTO PaIHOM3ITydCHHU.

[lonnoBepXxHOCTHAS paAMOJIOKAIIHS.

Henuneinas paguonokaius.

6.2. Cucmemvbi u ycmpoiicmea paouoHasu2ayuu

Mertons! onpeneneHus: MECTOIONIOXEHUS OOBEKTA B CIIOCOOBI BEIBOJIA €TO B 33JJaHHYIO TOUKY
OPOCTPaHCTBA.  IIpMHIMIBEI  pafHMOHABHIAIlAM ¥  METOABl  TEXHMYECKOM  peanu3anuu
paguoHaBuraunoHHelX cucreM (PHC) u  ycrpoiicte(PHY). Metonsl pamuoympaBicHus B
paqvOHaBHralui. OJEMEHTHl TEOPHH AaBTOMATHYECKOTO yIpaBieHHs oObekramu. KoHTYp
CJIEJAILETO YIPABICHUS U €T0 OCHOBHBIC 3BEHbB.
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MUHUCTEPCTBO HAYKM U Bbicliero obpasosaHnsa Poccuitckor Peaepaumnu.
Ypanbcxuﬁ ®denepanbHoe rocyapCcTBeHHOe aBTOHOMHOe obpa3oBaTesibHoe yupexaeHue
menepaanbm Bbicllero o6pa3oBaHusa «Ypanbckuii esepanbHbii YHUBEPCUTET UMEHWN MEPBOro
YHMBEDCMTGT MpesuaeHTa Poccun B.H.EnbunHa» (YpdY)
umess nepsoro NpesugenTa lporpamMma BCTynunTE/IbHbIX MCMNbITAHMI B acnupaHTypy

Pocown B.H. Enbuymna HayuyHas cneymanbHoOCTb — 2.2.15 «CucTeMbl, CETH M YCTPOMCTBa

Tes1IeKOMMYHMKaL i »
cTp. 15 n3 23

KomannHoe cnensimee paauoynpaBieHUe, aBTOHOMHOE paJuOyIIpaBIeHHE, PaqUOyIIPABIEHHE
[P HaBEJCHWH IO JIydy, YIpaBJeHHE KOCMHUYECKHMMH ammaparamu. OCOOEHHOCTH pajHOIMHUH
yIpaBJIeHUs: O0BEKTAMHU.

AstoHomHBIe PHC: crcTeMbl cuncieHus myTH. PagquocicTeMbl HaBUrauy 10 reo(pu3nIecKuM
nosssM 3emnu. PamuoBeICOTOMEpHl M JOIJIEPOBCKHE HM3MEPHUTENH CKOPOCTH M yIja CHoOca
nerartenbHbIX annapaToB(JUC).

KoppenaiuoHHo-3KCTpeMalbHble  HU3MEpHTENH  cKopocTH.  OO30pHO-CpaBHHTEIBHBIE
paJuOHaBUTallMOHHEIE CUCTEMBIL. CHCTEMBI HaBUTAIUH 110 penbedy U KapTe MECTHOCTH.

KommnexcupoBanue HaBUTAI[HOHHBIX CHCTEM c PaIuOTEXHUYECKUMHU %4
HepanuoTexHudeckumu narunkamu. Marerpuposannsie PHC.

Pagnocucremsl nanpHedt HaBuranuu (PCIH). IToctpoenue rinoGaibHBIX U PErHOHAIBHBIX
PCIIH. ®a3oBeie u umimynbcHO-¢pa3zoBsle PCJ/IH, ucmonb3yiomue nalbHOMEPHBIE M Pa3HOCTHO-
JaIbHOMEPHBIE METOABI onpeaeneHus Mecronoyoxenus. [lorpemuoctu PCJIH.

CnyrtaukoBsie pamuonaBuraronsbsie cucteMbl (CPHC). Ilepemaya cBenenuit 06 opburax
CIIyTHHKOB IOTpeOHTEMO A1 neneit Hapuranuid. OcoOeHHOCTH MOCTPOCHUS U QYHKITHOHHUPOBAHHS
CPHC. Bnusnue atmoctepsl M KocMuyeckodt cpenmsl Ha xapaktepuctuku CPHC. Meroner
onpeneneHus Mecrononoxenuss B CPHC: pomnepoBckuii, aanbHOMEpPHBIM, pPa3HOCTHO-
JaJIbHOMEPHBIM.

Paguocucremer Omwxuedt nHapuraumu (PCBH). PammocucTempl mocagky JeTaTeNbHBIX
anmnaparos.

TounocTh ompeneneHuss mecrononoxkeHuss B mo3unuoHHBX PHC. JluHMM W NOBEpPXHOCTH
nojoxeHus. Ommubxu muHu#H nonoxxeHus. OmuOKY onpeeIeHHs MECTOIOJIOKEHHS Ha IIIOCKOCTH U
B [IPOCTPAHCTBE. DJUTUIIC U 3JUIMIICOU] OUO0K nojoxxenus. Pabouue 30061 PHC. ['eomeTpruueckuit

dbakrop.

6.3. Ocobennocmu nepedauu uHgopmayuu 6 MHO20NO3UYUOHHBIX PAOUOLOKAYUOHHBIX U
PAOUOHABULAYUOHHBIX CUCIEMAX

3agauu nepemauu uHbopmaru. Paguonuaun. /[uana3oH pagvoBOJIH B CHCTEMax Iepenadu
uHpopmarmu. Bunsr panunocucrem nepenaun uapopmaruu (PCIIN): cBA3HBIE, TEIEMETPUIECKUE U
KomaHHble. KaHan cBA3M U ero xapakrepuctuku. [Ipomycknas cnocobHocTh kaHana. CTpyKTypa
panvocursainoB. MeTtonsl MoIy AUy U KoaupoBaHus. 3amura uHpopmanuu. Kputepun xagectsa
PCIIN. udpporsie PCIIN.

6.4. Cucmemvr u ycmpoiicmea paspyuieHus uHpopmayuu

OO6nacTh NpUMEHEHHS W 3aJaYd CHCTEM pa3pyllieHHs HHGOpMalu# (paado3IeKTPOHHOU
60ps05EI — POB).

Pannorexnnueckas passeaka (PTP). Iloctpoenune cucrem m ycrpoiicte PTP. Onpenenenue
[1apaMeTPOB PaJUOCUTHAIIOB PaJHOTEXHUYECKUX CHCTEM pa3IMYHOro Ha3HaueHus cpeacramu PTP.
Meronsl ompeneneHus MECTONONOXKEHUS paguodaekTpoHHbIX cucteM (POC). DddexTuBHOCTH
cpexncts PTP.

Metonsl u cpenctBa paspymieHus uHpopMaiuu. [eHepaTopsl aKTHBHBIX IOMeX. Bubl
aKTHUBHBIX IIOMEX: 3arpajUuTeNIbHbIEe, IPUIIETIbHbIC, OTBETHBIE M HMHUTAIIHOHHEIE.

PannosnexkTpoHHas MacKUpOBKa. XapaKTEPUCTHKH Ka4eCTBa paaroMacKupOBKH. CKPHITHOCTb
U HezaMeTHOCTh. O0Imue MeTonsl MacKHpPOBKH OOBEKTOB M YMEHbBIIEHHs paauokoHTpacta POC.
HWcnonp3oBanne mupoxononocHbx (IIIIC) wu cBepxmmpoxononocHsix curnanos (CIIIIC).
MackupoBKa ¢ TOMOIIBIO TACCHBHBIX IIOMEX.
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MUHUCTEPCTBO HaYKKM U Bbiclero obpasosaHusa Poccuitckor Geaepaumn.
Ypanbc}(uﬂ depepanbHoe rocyapcTBeHHOe aBTOHOMHOe 06pa3oBaTesibHoe yupexaeHue
(penepaanbM Bbicllero obpasoBaHus «Ypanbckuii heaepanbHbii YHUBEPCUTET UMEHM NEPBOro
YHWBepCMTET MNpesuaeHTa Poccum B.H.EnbumHa» (YpdY)
imess nepaoro Npesugenta MporpamMma BCTYyNMUTE/IbHbIX UCTNbITAHWI B acnupaHTypy

Pocom B.H.Envipma HayuyHnas cneymanbHocTb — 2.2.15 «CucreMsbi, CETHU M YCTPOMHCTBA

TEe/IeKOMMYHMUKaL|Mi »
cTp. 16 us 23

OCHOBHBIE  OpraHM3allMOHHBIE METOABl IIOMEXO3almMThL.  V3MeHeHHEe IapaMeTpoB
pamuocursana B mpouecce paboTel, Ooppba ¢ moMexaMH ¢ IIOMOINBIO YCTPOMCTB CEJIEKIUU
paguocursaioB. 3ammura POC ot Bo3aeicTBUS cpeacTB nopaxeHus. D¢ dexTuBHOCTh cpencts POb.
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MUHWUCTEPCTBO HayKu M Boicero o6pasoBanusa Poccuickon deaepaumu.
ypaﬂbCKMM depepanbHoe rocyaapcTBeHHoOe aBTOHOMHOE obpa3oBaTesibHOe yupexaeHne
menepaanHﬂ BbiCclIero obpa3oBaHus «Ypanbckuii deaepanbHblii YHUBEPCUTET UMEHU NEPBOMO
YHMBepCMTeT Mpesnaenta Poccumn B.H.EnbumHa» (YpdY)
imersn nepeoro Npeuaenta MporpamMMa BCTynuTe/IbHbIX UCNBITAHWHA B acCNUPaHTypy

Pocown b.H. Enbyna Hayunas cneymanbHOCTb — 2.2.15 «CHUCTEeMbI, C€TH U YCTPOKiCTBA

Te/IeKOMMYHHWNKaL i »
cTp. 17 n3 23

3 TIpuMepsbl BONPOCOB AJI BCTYNHTEJIbHOI0 HCIILITAHAS

IlIpumepol 6onpocoe ecmynumenbHbIX UCHbIMAHUN U3 00UWUX C8E0eHUNl 3J1eKMPOHUKU,
PaouomexHuKu U cucmem CeA3u.

1) T'apMoHmyeckuii aHamu3 curHaioB. CHEKTpPHl NEPUONUYECKHMX M HENEPUOAUYECKUX
curnainoB. Teopema oTcueToB KoTenpbHHKOBA B 4aCTOTHOM 00JIaCTH.

2) Illymsl 1 DOMEXH Kak CiIydaiiHble mpouecchl. [ITOTHOCTH pacmpezeneHus BEpOSTHOCTEH,
XapaKTEepUCTHYECKUE QYHKIUHN U QYHKIHUH pacCHpeAeICHUS CIIyYaifHbIX POLECCOB.

3) JluneliHble IIENH U YCTPOHCTBA C IIOCTOSHHBIMHU ITapaMeTpaMu. AKTHBHBIE JTHHEHHBIE LIEIIH.
Ycuurenu u uX XapakTepUCTHUKH.

4) Iludposas ¢unpTpamms u udpoBbie GmIbTpel. OmMHOKH KBAaHTOBAaHHUS U OKPYTJIEHHS.
Mertons! pacueTa nUGPOBHIX PHIETPOB

5) IlpomyckHas cmocoOHOCTh KaHanma cBs3d. @opmyna Illemnona. OcHOBHas TeopeMma
KOJIMpPOBAHUS.

6) Buasl Momynsnuu Mpu nepenaye HEMPEPHIBHAIX COOOIIEHUH.

7) UYacToTHOE, BpeMEHHOE U (pa30BOE pa3zieeHie CArHAJIOB.

IlIpumepsl 60npocoé ecmynumenbHbIX UCNBIMAHUNL HO HAYYHOU CREYUATbHOCMU
2.2.15 «Cucmembl, cemu u ycmpoiicmea meneKOMMYHUKAYUL»

1) HazeMHBIe cpencTBa CUCTEM H CETEH TEIEKOMMYHHUKAITHIA.

2) CucreMsl CIIyTHHKOBO# CBsI3H. [[pHHITUIIBI IOCTPOEHHUS CHCTEM CITyTHUKOBOM CBSI3U

3) Meron mHOrocrannuorHoro aoctymna (MJI). CiocoOsl opraHu3alii MHOTOCTAHIIMOHHOTO
JOCTyTIa.

4) Crpaterus pa3BUTHUS CUCTEM CITyTHUKOBOHU CBs3H. [IprMepsl 1 0COOEHHOCTH JEHCTBYIOIUX
CHCTEM.

5) OcobeHHOCTH MOCTPOEHNUS OPOUTATIFHON IPYIIITUPOBKH.
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. MUHUCTEPCTBO Haykm 1 Bbicliero obpasosaHusi Poccuitickon deaepaumm.
YpaanKMu ®enepanbHoe rocyapcTBeHHOE aBTOHOMHOE 06pa30BaTe/IbHOE yUpexaeHue
menepaanbM BbiClero 06pa3oBaHns «Ypanbckui denepasnbHbli YHUBEPCUTET MMEHM NEPBOIO
YHMBepCMTET Mpe3sunaeHTa Poccumn B.H.EnbumnHa» (YpdY)
nmer nepaoro Mpeanaerta lMporpamma BCTYnNUTE/IbHbIX UCMNIbITAHNHA B acnupaHTypy

Pocom B.H.Enbuymna HayuyHnas cneynanbHOCTb — 2.2.15 «CHUCTEMbI, CETH M YCTPOMCTBA

Te/IeKOMMYHMUKaL Wi »
cTp. 18 u3s 23

4 Kpurepuu onleHKH 3HAHMI1 MPETEHAEHTOB HA MOCTYILIEHHE B ACIIHPAHTYPY 10 HAYYHOMH
cnenuagabHOCTH 2.2.15 «CHcTeMBl, CeTH H YCTPOICTBA TeJIEKOMMYHHKALHI

OueHka OTBETOB NPETEHIEHTOB Ha IOCTYIUICHHE B aCHUpPaHTYpy IO JAaHHOH Hay4HOMH
crenuanbHOCTH Mpou3BoauTcs mo 100 GayuTbHOM IIKane W BBICTABJISETCS COIVIACHO KPUTEPHUSM,
IIPUBEJICHHBIM B TaOJIHIIE.

Kpurtepuu oleHKH OTBETOB NPETEHACHTOB MPU MOCTYIJICHUU B aCITUPAHTYPY

Onenka Kpurepuu

80-100 6ann0B 1. OTBeTHI Ha MOCTABIEHHBIE BONPOCHI U3/1araloTcs JJOTHYHO,
MOCJIENOBATENBHO U HE TPEOYIOT HOTIOHUTENBHBIX OSCHEHUH.

2. JleMOHCTpHpPYIOTCS NTyOOKHe 3HAHHSA 10 JUCLHUILIMHE.

3. JlenaroTcsi 000CHOBaHHBIE BHIBOBI.

4. OTBeT CaMOCTOSTENbHBIN, IPH OTBETE UCIIOIb30BaHbl 3HAHMUS,
NpUoOpETEHHBIE paHee.

60—79 6annos 1. OTBeThI Ha NOCTaBIEHHBIE BOMPOCHI U3JIararoTcs
CHCTEMaTU3UPOBAHO M MOCEI0BATEbHO.

2. JleMOHCTpHpYeTCsl yMEHHE aHAJIM3UPOBaTh MaTepual, OJHAKO He
BCE BBIBOJIbl HOCAT apryMEHTHPOBAHHBIHM U JOKa3aTeJIbHbIN XapaKTep.
3. Marepuan uznaraercs yBepeHHO, B OCHOBHOM IPaBUJIbHO JaHbl BCE
OIpezesIeHHs U MOHATHUS.

4. lonyiieHsl HeOOJbIIHE HETOYHOCTH MPH BBIBOAAX U
KCIOJIb30BAHUH TEPMHHOB.

30-59 6amnos 1. lomyckaroTcest HapyLIEHHS B TTOCIEOBATEIbHOCTH U3JIOKEHUS TIPU
OTBeTe.

2. JIeMOHCTPHPYIOTCS MOBEPXHOCTHBIE 3HAHHS JUCLIUILTHHBL.

3. MmeroTcs 3aTpyAHEHHS C BBIBOJAMH.

4. OnpeneneHus ¥ NOHATHS AaHbl HE YETKO.

0-29 6aytos 1. Marepuan uznaraeTcs HemocJ/jeI0BaTelbHO, COUBYMBO, HE
NpPECTaBISET ONpPEAEIEHHON CHCTEMBI 3HaHUH 10 AUCLIUILIUHE.

2. He naHbl OTBETHI Ha AOTOJHUTEIBHBIE BONPOCHl KOMHUCCHH.

3. Jlomy1eHs! rpyOble OIIMOKH B ONpeNesIeHUAX U MOHATHSX.
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MuHUCTEPCTBO Hayku 1 Bbicliero o6pasosaHusi Poccuitickon deaepaumn.
ypaﬂbCKMﬁ denepanbHoe rocyapCTBeHHOE aBTOHOMHOEe 06pa3oBaTesibHOe yupexaeHue
menepaanHﬂ Bbicliero obpasosaHus «Ypanbckuii penepasnbHbIil YHUBEPCUTET MMEHWU MepBoro
YHMBepCMTeT MpesuaeHTa Poccum B.H.EnbumHa» (YpdY)

UMEHIA NePBOTO ﬂpesmema nporpaMMa BCTYNMAUTEJ/IbHbIX ucnbiTaHWi B acCrnupanTypy

Pocom B.H.Ensymma HayuyHasa cneumanbHoOCTb — 2.2.15 «CHUCTEMbI, CETHU M YCTPOHCTBA
Te/IeKOMMYHHKaL i »

cTp. 19 n3 23

S Choucok pexkomMeHIyeMoii JATepPaTyphbl (OCHOBHAS H AONOJTHHTEIbHASN)
2.2.15 «Cucmempl, cemu u ycmpoiicmea meneKoOMMYHUKAUU»
OcnosHnas numepamypa

1) Kommn B.B. Cucrems! cmytHukoBo#t pamuonasurauuu / B.B. Kommu, B.I1. Xapuenko;
HanunonansHeni aBuanuonssnii yausepcuter. K.: Xomrex, 2010.

2) OsuunHuMKOBa E.B. BoproBble 1u(poBble aHTEHHBIE PEIIETKH H MX 3JE€MEHTHl /
E.B. OBuunnuKOBa, J[.1. Bockpecenckuit, [1.A. IlImaunnun. M.: Paguorexnuka, 2013.

3) KynpusaoB A.M. Pammosnexktponnas 6opsba. OcHoBbl Teopuum / A.M. KymnpusHos,
JL.H. IllycroB. M.: By3oBckas kuura, 2011.

4) Ilamuenko B.A. PaccesHme W moriomeHwe 3JIEKTPOMArHUTHHIX BOJH HEOTHODPOIHBEIMHU
chepuueckumu tenamu / b.A. [Tanuenko. M.: Pagunotexnuka, 2013.

5) Banees B.I'. Henuneitnas o6pa6otka curnanos / B.I'. Banees. M.: Paguorexnuka, 2013.

6) baxynes II.A. PannoHaBUraliMOHHBIE CUCTEMEI : YYEOHMK 11 By30B. V31-€ 2-€, CIp. U JIOIL.
/ TI.A. BakyneB, A.A. CocaoBckuii. M.: Pamuorexuuka, 2011.

7) Ilpenu3HOHHBIE CHCTEMBI OMIDKHEH YaCTOTHOM  pPAJHOJIOKALMM  IIPOMBIILIEHHOIO
npumenenns / b.A. Atasan, B.M. JlaBeinoukun, B.B. Ezepckuit, B. C. [Napmums, C. M. CMoIbCKHit
// M.: Panuorexuuka, 2013.

8) bopsoB A.b. MummmMmerpoBas pagwioNIOKAaIlHs: METOAbI OOHAPYKEHHS M HaBEICHHS B
YCIIOBHSIX €CTECTBEHHBIX M OpraHu3oBaHHbBIX nomex / A.B. Bopsos, P.II. BeictpoB [u ap.]. M.:
Pagnorexnuka, 2010.

9) lLisernos B.B., Jlemun B.O., KynpusaoB A.U. Paguosnekrponsas 6opsba: pagaopasseaka u
panuonporuBozercTere. M.: By3zockast kaura, 2012.

10) MBanoB M. PaguoTexHu4yecKkue ey M CUrHANBL Y4eOHHK 1 By30B. CTaHAapT TPETHEro
nokonenus / M. MiBanos, A. Cepruenko, B. Ymaxos; mox pen. B.H. Ymakosa. Cu6.: ITutep, 2014.

11) Metons!l HccnenoBaHHUS PaaHOIOKAIMOHHBIX XapaKTEPUCTUK 00beKTOB. MoHnorpadwus / Ilox
pen. C. Sronpaukosa // M.: Panuotexuuka, 2012.

12) buxkenun P.P. Teopus snexTpudeckoii cBsi3u: y4eOHOE MOCOOME VI CTYAEHTOB BBICIIHX
y4ebnbIx 3aBeneHuit / P.P. bukkennn, M.H. YecnokoB. M.: M3narensckuii HEHTp «AKameMusy,
2010.

13) I'apsuxosckuit B.M. / Lludposas obpabotka curnanos / B.W. I'ag3uxosckuii. M.: Coson-
npecc, 2013.

14) Bep6a B.C. PaguosnokanmoHHbIE CHCTEMBI 3eMiie0030pa KocMudeckoro 6asuposanus / B.C.
Bep6a, JI.b. Heponckuii, YI.I'. Ocunos, B.D Typyk. M.: Paguorexnuka, 2010.

15) Huxwurun H.II. Tlpuem u 06paboTka CUrHanoB B HH(POBBIX CHCTEMaxX Iepenad : yuyeOHoe
nocobue / H.I1. Huxutun, B.J. Jly3un. Exatepun6ypr: M3natensctBo VpalbcKoro YHUBEPCHTETA,
2013.

Lononnumenvnas nrumepamypa

1) PanmosnexTpoHHBIE CHCTEMBI: OCHOBBI HOCTpOeHHMs u Teopus. CrpaBounuk. Mzm. 2-e
nepepab. u gomn. / nox pexn. A 1. lllupmana. M.: Paguorexnuxa, 2007.

2) Bacun B.A. MHbOpManHOHHBIE TEXHOJOTHM B PaJHOTEXHHYECKHX CHCTEMax : ydeOHOe
nocobue / B.A. Bacun, M.b. Bracos [u ap.]; mox pen. U.B. ®enoposa. M.: Uza-so MI'TY um. H.D.
baymana, 2003.
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MuHMCTEPCTBO HayKu 1 Bbiclwero obpa3soBaHus Poccuiickoit Genepaunm.
Ypanbc}(uﬂ depepanbHoe rocyapcTBeHHOE aBTOHOMHOE 06pa3oBaTesibHOE yupexaeHue
[penepaanbM Bbiclwero o6pasoBaHus «Ypanbckuii eaepanbHbili YHUBEPCUTET UMEHM MEPBOMO
yHVIBepCMTET Mpe3nneHTa Poccun B.H.EnbuuHa» (YpdY) §
aeran nepsoro Npeangenra  [TPOTP@MMAa BCTYNMTENBHBIX UCMILITAaHWI B aCNHPaHTYpPy

Pocows B.H. Enbigma Hayunas cneymanbHocTb — 2.2.15 «CucremMsbi, CETH M yCTPOKCcTBa

Te/1IeKOMMYHHKaLMi »
cTp. 20 u3 23

3) Konpparenkor I'.C. PammoBuaenue. PaamonokannoHHBIE CHCTEMBI AMCTAHIMOHHOI'O
30HAUMpOBaHUSA 3Jemun : ydeOHoe mocobme mnsa By3oB /monx pen. I.C. Konnparenko. M.
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6 Pexomenayembie MHTEpHET-pECypChI

Anpec HazBanue

http://library.urfu.ru Caiit 30HaTBbHOM Hay4HOU OHOIHOTEKH YpDY

http://www.ingentaconnect.com ITouckoBas cucTeMa 3apyOeKHBIX HAYIHO-
TEXHUYIECKHX JKYPHAJIOB

http://www.elibrary.ru Poccuiickas snexTpoHHas Hay4IHAS
6ubmoTeka

http://www.sciencedirect.com IlonckoBas cuctemMa myOIUKAIAi HAyYHBIX
H3NAaHUK

http://www.scopus.com Scopus

http://apps.webofknowledge.com Web of Science

https://ieeexplore.ieee.org Ieee xplore

http://study.urfu.ru ITopran nua@OpManOHHO-00pa30BaTEIBLHEIX
pecypcoB Yp@dY

[IporpaMMmy BCTYHOMTENBHOTO HCHBITAHHS B aCOMPAHTypy [0 HAydHOM CIIENHAIBHOCTH
2.2.15 «CucTeMsl, CeTH U YCTPOMCTBA TEIEKOMMYHHKAIMI» pa3paboTaim:

= = H
i/: ///’/ //
L //f/////
/ // //j (ABanosB B.D.)

IIpodeccop, A.T.H., HOLEHT

ITpodeccop, a.1.H., mpodeccop £~

—_
CT. Hay4HBIN COTPYIHMK, K.T.H. g <7‘>/ (Boxos A.C.)
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