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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHUe MPEICTABICHUN 00 0COOEHHOCTSAX COBPEMEHHBIX M MEPCIHEKTUBHBIX CHUCTEM
paluoOCBs3H.

1.2. 3agauy AUCHUILIUHBI

1. 3ydyenne MeTOI0B MOAYJISIIIUA M KOJAUPOBAHUS, UCTIOIB3yEMBIX B COBPEMEHHBIX CHCTEMaX
pPaIuoCBsI3H, a TAKXKe CIoco00B popMUpoBaHUs U 0OPAOOTKH CUTHAJIOB B CUCTEMAaX PaJMOCBSI3H.

2. TlpuoOpeTeHne HaBLIKOB KOMITBIOTEPHOTO MOJICTUPOBAHKS CUCTEM PaIUOCBS3H.

3. OBylazieHUE HaBbIKAMH YTEHUS CIIPABOYHOM TOKYMEHTAIIUH, B TOM YKCJIE HA aHTJIMICKOM SI3bIKE.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monaynb qucuuruine: Moysas HanpaBiaeHHOCTH (TIpoduIIs).

Nunexc quctmmmmunel: 51.B.02.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccnonanbuble KOMIETEHIUH
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TIKP-1. CriocoGeH BBITIOIHATH
MaTeMaTH4YeCKOe MOJICITUPOBAHNE
00BEKTOB M HPOLIECCOB O THIIOBBIM
METOJIHKaM, B TOM YHCIIE C
HCIIOJIb30BAaHUEM CTaHIAPTHBIX
MAKEeTOB MPUKJIAIHBIX IPOrPaMM

TIKP-1.1. 3HaeT TUTIOBBIC METOMIBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHHS
HCTIOJIB3yEMbIC B CICLHATH3HPYEMbIX
MPHKIAJHBIX IPOrpaMMax JUIsl TIPOSKTUPOBAHUS
U pa3pabOTKH PaIuOTEXHUYECKUX CHCTEM C
obecriedeHreM HX JJICKTPOMarHUTHON
COBMECTUMOCTH

3HaTh OCHOBBI TEOPHH (YHKIIMOHHPOBAHUA HHPOKOMMYHHKAIIMOHHBIX
CHCTeM Iepeady HHHOPMALINK; OCHOBHbIC BHIBI ICTCPMUHHPOBAHHBIX
U CITy4alHbIX CUTHAJIOB, TOMEX U KAQHAJIOB CBA3H,

YMETb COCTABIIATh HX MaTEMATHIECKHE MOJIEIH TI0 THIIOBBIM METOIHKAM
U HCIIONIb30BATh UX B pacueTax;

3HATh U YMETh IPUMEHATh Ha PAKTUKE METO/BI (GOPMHUPOBAHMS,
npeoOpa3zoBaHus U 0OpPabOTKH CUTHAJIOB

B MH()OKOMMYHUKAILMOHHBIX CHCTEMAX; IIPUHIIUIIBI MHOTOKaHAJIbHOI
nepesadr U pacrpeneaeHus HHPOopMaluy; 060CHOBaHHO BEIOHPATh
(yHKIMOHATBHBIE OJIOKHM CUCTEM M CETEeH CBSI3H C y4eTOM TpeOOBaHMUM
3JIEKTPOMarHUTHOH COBMECTUMOCTH, TEXHOJIOTHYHOCTH, y100CTBa 1
HAaJIe)KHOCTH JKCILTyaTalluH, DKOHOMUYECKOI U CIIeKTPaIbHON
a¢dexTrBHOCTH;

TIKP-1.2. YMeeT BBINOIHATH MOJCIHPOBAHHUE,
HCTIONB3Ys CIICHUATN3UPOBAHHbIE TPUKIIATHbBIC
POrpaMMBI

YMeTb COCTaBIIATh KOLOBYIO TaOJIHIy TMHEHHOr0 6JI0YHOIO KOJa 110 Ero
Mmarpuiie. [IpuBOUTh MaTPULBI TUHEHHBIX OJIOUHBIX KOJIOB K
cucTeMaTHIecKoit hopme. OnpeensiTh KOJOBOE PACCTOSHHE
JIMHEIHOTo GJIOYHOrO KOZa O €ro MPOBEPOYHOM MATPULE, a TAKKE MO
KOJI0BOH Tabiuue. JIenuTh U yMHOXATh OJMHOMBI Haj roseM ['anya
GF(p) aBymsi criocobamu: ajreOpanyecky U ¢ MOMOIIBIO IU(PPOBBIX
$uabTpoB. DaKTOPU30BATH MOJIHMHOMBI € TOMOLIBIO TIPOrPAMMBI
KOMITBIOTEPHOI anredpsl SymPy. HaxoauTs o6paTHyto MaTpuily
JIICKpeTHOro npeodpasopanus Oypwe Hag nonem Ianya GF(p).
CocTaBiaTh

JMarpaMMy COCTOSHUM M PEIETKY CBEPTOYHOro koja. CocrapisTh
nepeso kona Xapdmana. CocraBusiTh

kox [llennona-®ano. CocraisTh Tabnuiy koaa Jlemness-3usa.
BbI4HCIIATH SHTPOITHIO 33JAHHOTO MCTOYHHKA. Berauciats
N30BITOYHOCTD JIO U MOCTIE KOAUPOBAHUS CKMMAIOIIUM KOJIOM.
BpI4HCIIATH NPOITYCKHYIO CIIOCOOHOCTD IBOMYHOIO CUMMETPUYHOTO
KaHaJIa CBSA3M M KaHalla CO CTUpaHusMH. Ha KauecTBeHHOM ypoBHe
n300pakaTh CIIEKTPaIbHBIC JHATPAMMBI CUTHAJIOB C MO IAIMAMU:
AMILTUTY IHOM

(AM), azosoii (PM), yacrotHoit (UM) 1 OFDM. Beruucinsrs
CIIEKTPaJIbHYIO IIIOTHOCTh MOIIHOCTH T10

3a7laHHON (DYHKIMH KOppesuu uudpoBoro noroka. OnpenensiTs
YPOBEHb OOKOBBIX JIEIECTKOB B CIIEKTPE CUTHasIa. AHAIN3HPOBATh
"ria3KkoBble” AUarpaMMbl U CHIHAJIBHBIE co3Be3usl. BriOupars BuJ
MOZYNSALUU. BIOMpaTh Ki1ace BBIXOJHOTO YCHIIUTENS MOIIHOCTH HCXOAS
U3 BUJIa MOy 1AM, MoJienupoBaTh

curtainsl ¢ AM, ®M, UM u OFDM Moay/siusiMu U X CIIEKTPabHbIC
TUIOTHOCTH MOIITHOCTH

ITKP-1.3. Braieet HaBbIKaM MOJCIUPOBAHUS
00BEKTOB U MPOLIECCOB, HCIOJIB3YS
CIICLUATMN3UPOBAHHBIC IPUKIIA/IHBIC [IPOrPAMMBI

Bnaners MmeTogamu KOMIBIOTEPHOTO MOACIUPOBAHNS COBPEMEHHBIX U
TICPCHOEKTUBHBIX CUCTEM PAaJUOCBA3H, a TaKXKE DJICMCHTaMHU
TIPOCKTUPOBAHUS TAKUX CHCTEM.
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TIKP-4. CriocoGeH OCyIIecTBISTh
KOHTPOJIb COOTBETCTBHS
pa3pabaThIBaCMbIX IPOEKTOB K
TEXHHUYECKON JOKyMEHTAIMN
CTaHJapTaM, TEXHUYECKUM YCIIOBUAM U
APYruM HOpMaTUBHBIM JOKYMEHTaM

TIKP-4.1. 3naet 6a30Bble MIPUHLHUITBI KOHTPOJIS
COOTBETCTBHS CTaHAAPTAM, TEXHUYECKHM
YCIIOBHSM U JIPYTUM HOPMATHBHBIM
JIOKYMEHTaM pa3padaThiBaeMBbIX IPOSKTOB U
TEXHUYECKOW JIOKyMEHTALUN

3HaTh pPONIb MOAYISIMH B CHCTEMaxX Nepeaun nupopManuu. Pazmimdne
MEXy aHaJOroBOH U

mudpoBoii Moxymsuueit. Pois Gopmupyromux GUIbTpoB U BIUSHHE
MEXCHMBOJIBHOH HHTep(EepeHINN.

CMBICIT CIIEKTPaIbHOM IJIOTHOCTH MOIIHOCTH Oenoro uryma. bazosbie
METO/IbI MOJYJISIMU: aMILIUTYAHYI0 (AM), dazoByto (PM) 1 4acToTHYIO
(UM). CniekTpanbHblii COCTaB CUTHAJIOB [UIsl OCHOBHBIX METOJI0B
MOZLYJISILIIN: aMILIMTY JHOM, YacTOTHOI 1 dasoBoit. Ocodbennoctn UM ¢
HenpeprIBHOI (a3oil. B3anMOCBsI3b METOI0B MOMYIISIIHH C KIaCCaMH
BBIXOJIHBIX YCHIIUTENEH MOIHOCTHU. [IpUHIMIIBI MOy ALK

MHOXeCTBa OpTOroHansHbIX noaHecymux (OFDM). Pors OFDM nipu
HAJIHYUU MHOTOIy4eBOCTH. BimstHue da3oBoro myma Ha
MPOM3BOAUTENBHOCTb CUCTEM CBSA3H. OTHOIICHHE CHUIHAJ-IITYM ISt
rdpoBBIX

cucreM cBsi3u. [Ipo sHepreTnueckyio 1 4acTOTHYIO 3 GEKTUBHOCTh
CHCTEM CBsI3U. [IpUHIMIIBI CHHXPOHM3ALMH B cHCTeMax cBsi3u. [etio
Kocraca. [lerexrop I'apanepa. OO0 yXyIuieHHH CTEEHH OHO3HAYHOCTH
(a3bl BOCCTAHOBIIEHHOI! HeCy el ¢ pocTOM OUTOBOH CKOPOCTH
nepesayu. IIpUHIKIIEI pacIUpEHUs

CIIEKTpa CUTHAJIOB B cUcTeMaX CBs3U. CTPYKTYpHBIE CXEMBI U
0COOCHHOCTH TPEX MOKOJICHUH LU(POBBIX

CHCTEM CBSI3H 110 MeTozaM (OPMHPOBAHUS X 0OPabOTKU CHTHAJIOB!
aHaJIOroBble, rubpuaHbIe U LH(pPOBbIe. CXEMbI aBTOMATHYECKOH
(pPOBOI peryInpoBkr ycuiaeHus. OyHIaMEHTaIbHOE CBOMCTBO
JIMHEHHBIX 67104YHBIX K0J0B. [IpaBuiIo KOAMPOBaHUs IMHEHHBIM
6510uHBIM KO1OM. CTPYKTYpy MOPOXKIAIOMINX U

IIPOBEPOYHBIX MATPUIL TUHEHHOTO GII0YHOTO KOJa B CHCTEMaTHIECKON
dopme. IIpaBuo BeIYUCIEHUS

CHHJIPOMA JIMHEHHOTO GJIOYHOTO KOJia 110 IPOBEPOUHON MaTpuiie. Poib
CHHJIpOMa IIPH 00HAPY )KEHHU/UCTIPABIIEHUN OMIUOOK, a TaKxkKe
BOCCTAHOBJIEHUH CTEPTHIX CUMBOJIOB. Crioco0 pactpeneneHus
CHHJIPOMOB

10 Kj1accaM cMexxHocTH. [IpaBuio onpeneneHus KOI0BOro pacCTOSHUs
JIMHEHHOTO GI0YHOTO0 KOJa Mo K00Bo# Tabmuue. Criocod onpeneneHus
KpaTHOCTEH rapaHTHPOBAaHHO OOHAPYKUBAEMBIX, TAPAHTHPOBAHHO
HCHPABIISAEMbIX OIIMOOK, 8 TAK)KE FAPAHTUPOBAHHO BOCCTAHABIMBAEMBIX
CTEpPTBIX CUMBOJIOB. I'paHuIIbI

CuHritoHna, XeMMHUHTa 1 HepaBeHCTBO ['minbepra Uit KOpPEKTHPYIOLHMX
K0J0B. DyH/IaMEHTAIbHOE CBOMCTBO LIMKIMYECKUX KOZOB. [TpaBuiio
COCTABJIEHHs NIOPOXKIAIOIINX ITOJMHOMOB LIMKIIMYECKUX KozoB. [IpaBuito
KOJMPOBAHUS LUKINYECKUM KOJOM B CUCTEMATH4YECKON 1
HecucTeMaTHuecKoi opmax. CBsI3b MOPOXKAAIONINX H IIPOBEPOUHBIX
MOJIMHOMOB LIMKJINYECKOT0 KOJIa C MOPOXKAAFOIMMH U IIPOBEPOYHBIMU
MAaTPHI[AMH COOTBETCTBYIOIIETO JIMHEHHOTro 61049HOro Kojxa. Criocod
JIeJIeHUs. U YMHOKEHHUS TIOJIMHOMOB C

MOMOLIBIO UU(POBBIX QHIBTPOB, COOTBETCTBEHHO, PEKYPCHUBHBIX H
TpaHCBEpCANbHBIX. PoJIb OcTaTKa OT

338531

TIKP-4.2. YMeer oCyIIecTBIsTh KOHTPOIb
COOTBETCTBHS pa3pabaThiBAEMbIX IPOSKTOB U
TEXHUYECKOH JOKYMEHTALMH CTAHAAPTAaM,
TEXHUYECKUM YCIIOBHSM U JAPYTUM
HOPMATHBHBIM JOKYMEHTaM

VYMeTh COCTaBIATH KOJIOBYIO TabJIHILy TMHEHHOTO GII0YHOTO KOJIa IO €ro
marpuie. [IpuBoUTh MaTPULIBI TUHEWHBIX OJIOUHBIX KOJIOB K
cucreMatideckoi hopme. OnpenensaTh KOZO0BOE PACCTOSHUE
JIMHEIHOro 6JI0YHOro KOo/la 0 €ro MPOBEPOYHOH MaTpPHIIE, a TAKXKe 10
KOJ0BOH Tabmuue. JIenuTh U yMHOXATh IOJIMHOMBI Haj noneM ['anrya
GF(p) aBymst criocobamu: anreOpandecky U ¢ MOMOIIBIO H(PPOBBIX
buapTpoB. DaKTOPU30BATh MOJMHOMBI C IOMOLIBIO IIPOrPAMMBbI
KOMITBIOTEPHOI anredps SymPy. HaxoauTs o6patHyio MaTpuily
JICKpeTHOTo rpeodpasoBanus Pypwe Hax nonem ["amya GF(p).
CocraBisarth

JMarpaMMy COCTOSHHUM M PEIIETKY CBEPTOYHOro kojaa. CocTaBiaTh
nepeBo koja Xaddmana. CocTaBisTh

xon IllenHona-®ano. CocTtaBiaTh Tabnuiy koa Jlemness-3uBa.
BpI4CIIATH SHTPOITHIO 33/IAHHOTO MCTOYHHKA. Beranciates
M30BITOYHOCTD JIO U MOCJIE KOAUPOBAHUS CHKUMAIOLIUM KOJOM.
BBIYHCIIATH HPOMYCKHYIO CIOCOOHOCTH ABOMYHOTO CUMMETPUYHOTO
KaHaJIa CBA3M M KaHaJla co CTUpaHusAMH. Ha KauecTBEHHOM ypoBHe
n300paXkaTh CHEKTPAIbHBIC JUArPaMMbl CUTHAJIOB C MO IALIMSAMHU:
AMIUTUTY THOH

(AM), dasosoii (PM), yacrorroit (UM) u OFDM. Beruncisars
CIEKTPATIbHYIO TUIOTHOCTh MOIITHOCTH T10

3aJJaHHOU (DYHKIHH KOPPEIILUH LUPPoBOro noroka. Onpenensrs
YPOBEHb OOKOBBIX JICHIECTKOB B CIIEKTPE CHIHANA. AHAIU3UPOBATD
"ria3koBble" TUarpaMMbl U CHTHAJIBHBIE CO3Be3IUs. BriOupars Bujg
MOZYJISALUK. BbIOMpaTh KJ1acC BBIXOIHOTO YCHIIUTENS MOLHOCTH HCXOAS
U3 BUJAa MOAY LMK, MOJENpoBaTh

curtainsl ¢ AM, ®M, UM u OFDM MonynsiusiMu U MX CIIEKTpalbHbIe
TUIOTHOCTH MOILTHOCTH

TIKP-4.3. Brageet HaBbIKaM KOHTPOJIS
COOTBETCTBHS pa3pabaThiBAEMbIX [IPOCKTOB U
TEXHHUYECKON JIOKyMEHTALMH CTaHIapTaM,
TEXHUYECKUM YCIIOBHSM U IPYTUM
HOPMATHBHBIM JOKYMEHTaM

BnaneeT HaBbIKaMu O)OPMIICHUS IPOSKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTALIUH B COOTBETCTBUH CO CTAHIAPTAMH.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl
4acoB 6 cemecTp

Buapl yaeOHOH AesSTENBHOCTH

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 58 58
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxkTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 86 86
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 63 63
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 11 11
Harmmcanne otyera no nabopaTopHoit padbote 12 12
O0mas TpyaoeMKOCThb (B 4acax) 144 144
OO0mas TpyaoeMKocTh (B 3.e.) 4 4

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cam.| Bcero
Ha3Banus pa3nenoB (Tem) TUCHUIIIMHBL | 3aH., Hpax. | J1ad. pab., | vacos (0e3 PopmHpyembIe
q |33 T pao. a | oxsamena) KOMTICTCHITHH
6 cemecTp
1 Monynsiuust. CieKTpaabHbIid COCTaB. 2 2 4 6 14 [IKP-1, ITIKP-4
2 @opMUPYIOIIUHI U COTJIACOBAaHHBIN 2 2 - 2 6 [TIKP-1, IIKP-4
¢unbTpel. X pob.
3 YacToTHasi MaHUITYJISLIMS C - - - 2 2 IIKP-1, TIIKP-4
HeTNpepbIBHOU (pa3oil.
4 DKOHOMHBIE (CKUMAIOIINE) KOJIBI. 2 2 - 4 8 [IKP-1, [TKP-4
5 TporryckHas CHOCOOHOCTh KaHAJIOB 2 1 - 4 7 [TIKP-1, ITKP-4
CBSI3U.
6 YacToTHas 1 SHEPreTUIeCcKast 2 1 - 4 7 [TIKP-1, TIIKP-4
3¢ (HEeKTUBHOCTH CUCTEM PaJUOCBSI3H.
7 Konpl Xappmana u llennona-Pano. 2 - - 4 6 [IKP-1, ITIKP-4
8 Koggpl Jlemnensa-3uBa u Jlemmnensa-3uBa- |2 - - 4 6 IIKP-1, IIKP-4
Vamnua.
9 KogupoBaHue peuu B CUCTEMAX 2 - 4 6 12 [TIKP-1, TIKP-4
paanOCBS3H.
10 [IpuHUUIIBI CHAHXPOHU3ALIUU B CUCTEMaX |- - - 4 4 TIKP-1, IIKP-4
PaauOCBSI3H.
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11 [IpuHIUIIBI paclIupeHus CEKTpa B 2 1 - 4 7 ITKP-1, TIKP-4
CHUCTEMax PaJUOCBSI3H.
12 ABTOMaTHueckas peryjmpoBKa - - - 3 3 [TKP-1, TIKP-4
YCHJICHUS B CUCTEMAaX PaJInOCBSI3H.
13 [punuuns: moayisiuu OFDM. - - - 1 1 IIKP-1, TIKP-4
14 [punnunsr MIMO. 2 - - 2 4 IIKP-1, IIKP-4
15 JIunelinble OJI0YHBIE KOIBL. 2 2 - 6 10 IIKP-1, TIKP-4
16 I{uknndeckue KOapbl 2 2 4 9 17 IIKP-1, TIKP-4
17 Konpl Puga-Conomona 2 1 2 9 14 IIKP-1, IIKP-4
18 Koapl boy3za-Hoyaxypu-XokBUHIrema. |- - - 3 3 ITKP-1
19 HuzkomnotHoctHbie (LDPC) xoapl. - - - 1 1 [1IKP-1, [IKP-4
20 CBepTOUYHBIE KOJBI. 2 - 2 5 9 [1KP-1, [IKP-4
21 CurHanbHO-KOJIOBbI€ KOHCTPYKIIHMH. - - - 3 3 [TKP-1, TIKP-4

Hroro 3a cemectp|28 |14 16 |86 144

Uroro|28 |14 16 |86 144

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3iesoB (TeM) TUCHUTLTAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TabymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HasBanus paznenos (Tem)
JTUCIUIIINHBI

Coneprxanue pas3iesioB (Tem)
JMCUHUILIIUHEI (B T.Y. IO JICKIIUSIM)

TpynoemkocTb
(JIeKIMOHHBIE
3aHATHA), U

dopMupyemble
KOMIIETCHIIUU

6 cemecTp

1 Monynsuus. CiekTpanbHbIi
COCTaB.

Ponb Mopymnsinuu B cucremax
nepenauu uHopmaruu. Paznuuue
aHaJIoroBoi U UQpoBoH
MOJYJISILIMHN. -

TpeboBaHMs K CIEKTpaM CUTHAJIOB
B COBPEMEHHBIX

cucreMax nepeaayu HH(GOpMaIHH.
Tennosou

myM. CriekTpanbHas JI0THOCTb
MOIIHOCTH curHana. CrnexkTpsl
cursanos ¢ AM, ®M, UM u
OFDM wmonynsauusamu. Tpu
MOKOJIEHHUS LIU(PPOBBIX CUCTEM
CBA3U:

aHaJIOTOBbIe, TMOPUIHBIE U

U pPOBBHIE.

IIKP-1, IIKP-4

HUroro
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2 ®opmMupyoImui U
COTJIaCOBAaHHBINA GUIBTPHI. X
pOJIb.

CrnexTpasibHas TNIOTHOCTh
CIIy4ailHOM NOCJIE0BATEIbHOCTH
HUMITYJIbCOB MPSIMOYTOJIEHON
¢dopmbl. CKOpOCTH criaja
MOIITHOCTH B 3aBUCUMOCTH OT
yacToTsl. HeoOxoaumocThb
CTIaXKuBaHUs (PPOHTOB
HAMITYJ1COB. DWIBTP
"MPUNOJHATOrO" KOCUHYCa.
OcoOenHoctu

peanuzanyu GUIBTpa B TUPPOBOM
BUJIC: BIMSHUE HA

(dbopMupyeMEIii CrieKTp (aKTOpOB
JTMCKPETHOCTH U
OTPaHUYEHHOCTH 10 BPEMEHH
UMITYJIbCHOM XapaKTEPUCTHKH;
BIIMSTHHE II(PO-aHAIOTOBOTO
npeoOpaszoBarens. TermioBoi mym
KaK OTPaHUYHUTENb
MIPOU3BOIUTEILHOCTH CUCTEM
cBsi3u. CoryiacOBaHHBIN (QUIIBTP
KaK

GUIBTP, TOCTABJISIOIIAN
MaKCUMYM OTHOILICHHIO CUTHAJI-
IIyM MPU HATHYUH aJIMTHBHOTO
oenoro myma. Heo6xommmMocThb
COTJIACOBAHUS AMILIUTYIHO-
4acTOTHOU xapakTtepucTuku (AUX)
(hopMupyrOIIEro

¢mibTpa ¢ AUX corimacoBaHHOTO.
OuibTp "KOpeHb" u3
"MPUNOIHATOr0" KOCUHYCA.

TIKP-1, [TKP-4

Htoro

3 YacToTHast MAaHUITYJIALIUSA C
HEMpepbIBHON (a3oil.

OdopmieHre 0T4eTOB O
71a00paTOpPHBIM paboTaM.

IIKP-1, TIKP-4

HUroro

4 DKOHOMHBIE (CKMMAIOIITHUE)
KOJIBI.

CoOcTBeHHass nHpoOpMaIus.
DHTPOINHS UCTOYHUKA.
N30bITouHOCTS. B3anmuas
nHpopmanud. [TpuHIUIIBL
BEKTOPHOT'O KBAaHTOBaHUS
HCTOYHUKA.

IIKP-1, IIKP-4

Hroro

5 IporyckHas CHOCOOHOCTH
KaHAJIOB CBSI3H.

CkopocTb niepeadu HHHOPMAIIHH.
[IponyckHas

crocobHocTs. [IponyckHas
CIIOCOOHOCTH JIBOUYHOIO
CUMMETPUYHOTO KaHaJla CBSI3H.
[IponyckHasi CHOCOOHOCTH KaHaja
CO CTHpPaHHSMHU.

TIKP-1, [TKP-4

Htoro
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6 YacToTHast ¥ SHEpreTHYEcKast
3¢ (HEKTUBHOCTH CHCTEM
pannoCBsI3H.

Cas13p Mex 1y "aHANOroBbIM" U
"nupoBHIM" OTHOLICHUSIMU
curHas-iym. HopmupoBannas
IIPOITyCKHAas

crocoOHOCTh KaHana. CKopocTh
kogupoBanus. Teopema lllenHoHa,
ee wuntoctpauus. [pegen
[IIenHoHa, Ipenes ABOMYHOTO
KaHaJjia CBSI3U: KECTKUE PEIICHUS
U MSTKUE PELICHHUS.

TIKP-1, [TKP-4

Htoro

7 Konpl Xappmana u lllennona-
®daHo.

IlocTpoenue kogOBOrO AepeBa Koaa
Xaddmana 1o BeposATHOCTSIM
cuMBoJIOB. [locTpoenue kogoBou
tabmuisl koaa lllernona-dano mo
BEPOSTHOCTSIM CUMBOJIOB.
IIpedurcHoe cBOMCTBO KOJOB.
Pacuer cpenneit

JUIMHBI KOJIOBOTO CJI0BA
IIOJIy4E€HHOT 0 Koza. Pacuer
M30BITOYHOCTH JI0 U TIOCIIE
KoaupoBaHus. [IpuHIunsI
MHOT'OOYKBEHHOT'O KOJAMPOBAHUSI.

IIKP-1, TIKP-4

HUroro

8 Konrpl Jlemnensa-3uBa u
Jlemnensa-3uBa-Yomua.

CocraBneHne TaOIHITBI-CIIOBAPSI
kona Jlemnens-3uBa. JlocromHcTBa
U HEOCTAaTKU Kona Jlemmnensa-3uBa.
CocraBneHue TaOIHITBI-CIIOBaPSI
kona Jlemmeng-3uBa-Yoamua.

IIKP-1, IIKP-4

Hroro

9 KogupoBaHue peun B cucTeMax
PaINOCBSI3N.

HccnenoBanue CUCTEMBI CBS3HU C
JeNbTa-MOLYJISILUEN,

COCTOSIILIEH U3 TeHepaTopa
CUTHAJIOB, MOAYJISITOPA,

JIMHUY TIepeaadn, JEMOAYIISTOpa U
ocuuiuiorpaga-BoJIbTMETpA.

[IKP-1

Htoro

10 [IpuHUUIIBI CHUHXPOHHU3ALIUU B
CHUCTEMaxX PAaJUOCBSI3U.

IIpopaboTKa JIEKIIHOHHOTO
MaTepuana.

IIKP-1, TIKP-4

HUroro

11 ITpuHIUIIBI pacuIUpEHUs
CIEKTpa B CUCTEMaX PaJiMOCBS3H.

JlocTonmHCTBA CUTHAIOB C
PaCIIUPEHHBIM CIIEKTPOM.
[IceBnocnyuaiinbie
nocJenoBaTreabHOCTH (M-
nocienoBarenbHOCTH). Koapl
Tonna.

IIKP-1, IIKP-4

Hroro

12 ABTOMaTnyeckas
pEeryaupoBKa yCHICHUS B
CHUCTEMax PaJIuOCBSI3H.

[IpopaboTka 1eKIMOHHOTO
Marepuana.

TIKP-1, [TKP-4

Htoro
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13 [IpuHIUIIBI MOTYJISIITUN
OFDM.

HOI[FOTOBKa K IPpaKTHICCKUM
3aHATUAM, CEMUHapaM, IpopadoTKa
JIEKIIMOHHOTO

Marepuana.

TIKP-1, [TKP-4

Htoro

14 Ipunuunsr MIMO.

Knaccudpukanus MIMO: SISO
(xmaccuueckuit Bapuanr), SIMO
(pasnecenHslii mpuem), MISO
(paznecenHnas nepenaua), SU-
MIMO (oxHOTIOTB30BATENBCKOE
MIPOCTPAHCTBEHHOE YIIJIOTHEHHUE),
MU-MIMO
(MHOTOIIOJIb30BaTENILCKOE
IIPOCTPAHCTBEHHOE

ymiotHeHHne). CTpyKTYpHbIE CXEMBI
MIMO cornacHo K1acCUpHUKAIHH.

IIKP-1, TIKP-4

HUroro

15 JIunetinble OJI0YHBIE KOIBL.

[Topoxpaatromast matpuna. Komosas
Tabimmna. Kogosoe

paccrosiHue. KpatHocthb
oOHapyXeHHsI, UCTIPABJICHUS

Y BOCCTAHOBJICHUS CTEPTHIX
cuMBoJIOB. OnipeeneHue
KOJIOBOT'O PACCTOSTHUS MO KOJOBOM
tabmuie. Cucremarnueckas opma
MOPOXKIAIOIIEH MATPHILBI.
[Iposepounas matpuna. CuHIpOM.
PaznoxxeHue BEKTOPHOTO
MIPOCTPAHCTBA HA CMEXKHBIE
kiaccel. Onpeienenye KoJgoBoro
pacCTOSIHUSA MO MTPOBEPOUHOM
MaTpulie

IIKP-1, IIKP-4

Hroro
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16 Luknmuaeckre Koabl

@yHIaMEHTAIBHOE CBOMCTBO
LUKIN4YeCKUX KoaoB. Hyib-
MIOJIMHOM H €r0 (haKTOPH3AIIHS.
[Topoxaarominii NOJIMHOM U €T0
€IMHCTBEHHOCTD ISl 3a/1aHHOTO
Koj1a. CBsI3b MOPOKIAIOIIETO
MOJIMHOMA U MOPOKAAIOIIEH
Matpulbl. [[poBEpOUYHBIN IOJINHOM,
€ro CBs3b C

MPOBEPOYHON MATPHULICH.
CucremMaTH4eCKUN UKINYECKUMA
koj. CucreMaTnyeckui Kojaep Ha
ocHoBe 1udposoro ¢puibTpa. Porms
OCTaTKa OT JIEJICHUS IBYX
MOJMHOMOB. [[ekonupoBaHue ¢
WCIIPABJICHUEM OITUOKH.
JlekonupoBanue ¢
BOCCTaHOBJIEHUEM CTEPTHIX
CHUMBOJIOB.

TIKP-1, [TKP-4

Htoro

17 Kozasl Puga-Conomona

Onementsl nons ['anya GF(p”q),
rae p - mpoctoe yucio (2, 3, 5, 7,
11...) Kak q-MepHbIe BEKTOpa U3 p-
3Ha4YHbIX CUMBOJIOB. Oniepanuu
YMHOXKEHHS U CIIOKEHUSI.
[Topoxaaromuii NOJUMHOM KOJOB
Puna-Conomona.-

I'panunia Cunrinrona.
IIpoBepOYHBI IOJTUHOM KOAOB
Puna-Conomona. Crioco6
KOJIMPOBaHUs Yepe3 AUCKPETHOE
npeobpasoBanue Dypre
(AI1®D).Criocob obparienus
marpuisl JIID. JlexkogupoBanue
koja Puna-Conomona ¢
WCIIPABIIEHUEM OILITUOOK.

IIKP-1, TIKP-4

HUroro

18 Koast boy3a-Hoyaxypu-
XOKBHHTEMa.

CamocTosITeTbHOE H3YUCHUE TEM
(BOTIPOCOB) TEOPETUIECCKOMN YaCTH

Kypca

ITIKP-1

Hroro

19 HuzkomnorHoctHbie (LDPC)
KOJIbI.

CaMocCTOATEIbHOE U3YUEHHUE TEM

(BOIIPOCOB) TEOPETUUECKOMN YaCTH
Kypca, mpopaboTka JeKIIHOHHOTO
MaTepuaa.

TIKP-1, [TKP-4

Htoro

CornacoeaHa Ha noptane N2 61151
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20 CBepTOUYHBIE KOJBI.

[Toposxknaromue monmuHoMbI. Cxema
KOJUPYIOLIETO

ycTpoucTBa. Jnarpamma
COCTOSIHMM Kozepa. Pa3pemeHnnbie
KOJIOBbIE T10CJIE10BATEIILHOCTH.
CBobonHoe

paccrosinue koaa. [Toporosoe
JIeKoIMpoBaHue Koja. Pemerka
KOJIa. AIITOPUTM JI€KOIUPOBAHUS
o Burep6u.

TIKP-1, [TKP-4

Htoro

KOHCTPYKLIUH.

21 CurnajipHO-KOIOBBIE

CamocTosITeIbHOE H3YUCHUE TEM
(BOMIPOCOB) TEOPETUUYECKOM YaCTH

Kypca

IIKP-1, TIKP-4

HUroro

Hroro 3a cemectp

28

Hroro

28

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)

HazBanwus paznenos
(TeM) TUCIMIUTAHBI

HanMmeHoBaHME PAKTUYECKUX 3aHATUH
(ceMHrHapoOB)

TpynoemMKoCTb,
q

dopMupyembie
KOMIIETEHILIUH

6 cemecTp

1 Monynsuus.
CnekTpalibHbII
COCTaB.

PacueT cnekTpalibHOM MIIOTHOCTH UMITYJILCOB
TPEyToIbHOM (OPMBI HA OCHOBE U3BECTHOM
CHEKTPAJIbHOM MJIOTHOCTU UMITYJICOB
psAMOYTOJIbHOM (popMbl. Pacuet
KOPPEJSLUOHHBIX (PYHKIUHN I8 HEKOTOPBIX
BUJIOB MOJYJISIUU: C TUHEHHBIM
npeoOpazoBaHreM OUTOB (CyMMa U Pa3HOCTh), C
yepenoBanueMm nossipaocta (AMI, UIIN), ¢
LUUKINYECKUM NpeoOpazoBaHUEM
(MLT-3).PacyeT ciekTpabHBIX TUIOTHOCTEH
0 KOoppensiuuoHHbIM QyHKIMAM. [TocTpoeHue
COOTBETCTBYIOIIUX IPapUKOB, UX aHAIIU3.

IIKP-1

Hroro

CornacoeaHa Ha noptane N2 61151
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2 ®opmMupyoImui U
COTJIACOBAaHHBIN
¢unbTpel. X poib.

Brruucnenue npenenpHbIX 3HAYEHUM 4aCTOTHOU
xapakrepuctuku (UX) punasrpa
"MPUNIOAHATOr0" KOCUHYCa JUIsl 0COOCHHBIX
yacTtoT. [loctpoenue "ot pyku"

rpaduKoB aMIUTATY IHOW UX ¥ UMITYJILCHOM
xapakrepuctuku (UX) ¢punbrpa. Pacuer na
KOMIIBIOTEPE C ITOMOIIBIO JUCKPETHOTO
npeodpazoBanus Oypbe ammmutyaaoi UX
¢buIbTpa MO AMCKPETHON U (PUHUTHOM

X ¢unptpa. [Toctpoenue "ot pyku" oTKINKA
dbopmupyromero ¢puabTpa (10 mEdpo-
aHAJIOrOBOT'0 MpeoOpa3zoBaTelisl) Ha 3aaHHYIO
OHUTOBYIO MIOCIIEIOBATEIBHOCTD. PacueT
MpeJeIbHbIX 3HAUEHUN YaCTOTHOM
xapakrepuctuku (UX) ¢punprpa Tuna "KopeHs"
13 "IPUINIOHATOr0" KOCUHYCA JUIsl OCOOEHHBIX
4acTOT C TOMOIIBIO TPOrPaMMbl KOMITbIOTEPHOM
anreOpbl

SymPy.Iloctpoerue "ot pyku" rpadukon
aMIIuTy 1HOM UX M UMITyJIbCHOM
xapakrepuctuku (1X)

¢wmbTpa. PacueT Ha KOMITBIOTEPE C TIOMOIIBIO
JUCKPETHOr 0 ipeodpazoBanust Pypne
amImTytHOM UX

¢ubTpa no AucKpeTHol u puHUTHON UX
¢wmbTpa. [locTpoenue "ot pykn" oTKIMKa
corracoBaHHOro GribTpa (B IupOBOM BHUJIC)
Ha 33/IaHHBIN

BXOJHOW CHUTHAJ.

[IKP-1

Htoro

4 DKOHOMHEIE
(cxxuMaromme)
KOJBL.

Onpenenenue cOOCTBEHHOM MHPOPMALIUU.
OmnpeneneHue HTPONUN UCTOYHHKA.
Onpenenenue N30BITOYHOCTH UCTOUHHUKA.
Omnpenenenue B3auMHON HH(DOpMAIUH.
W3ydenune NpuUHLIUIIOB BEKTOPHOT'O
KBaHTOBAHHUS UCTOUYHUKA.

IIKP-1

Hroro

5 IlpomyckHas
CIIOCOOHOCTH
KaHaJIOB CBA3U.

Brruncienue nporyckHON CrmocOOHOCTH
pa3IMYHbIX
KaHAaJIOB CBSI3U.

IIKP-1

Hroro

CornacoeaHa Ha noptane N2 61151
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6 YacroTHas u
SHEepreTuIecKas

3¢ (HEeKTUBHOCTH
CHUCTEM PaIHOCBS3H.

[TocTpoeHue ¢ MOMOIIBI KOMITBIOTEPA
rpaduKOB 3aBHCUMOCTH TPEAETbHOMN
sHepreTudeckoil 3¢ hexrnBHOCTH KONa (0b) OT
ckopoctu konupoBanus (ot 0 10

1) m1st ABOMYHOM MOAYJSIMU (5KECTKHE
pereHus u

MSATKHE PEIICHUS ) U TTPH OTCYTCTBUU
MOJTYJISIITUH KaK

TakoBOM. MIImrocTpanus ¢ moMoubro
KOMIIbIOTEpA

MPEEeIEHOTO YHEPTETUIECKOTO BHIUTPHIIIA OT
KOJMPOBaHUSI.

[IKP-1

Htoro

11 IIpuHuumnet
pacUIMpeHust
CIIEKTpa B cUCTEMax
PaauoCBs3H.

['enepanus ncepnocaydaitHbIx
MOCJIeI0BAaTEIbHOCTEHN
(M-mocnenoBaTenbHOCTEN) C TOMOIIBIO
U (POBBIX

¢ubTpoB.CBoiicTBa M-
nocnenoBarenbHocTed. Kobl

lNonpa.

IIKP-1

Hroro

15 JInnetinere
OJIOYHBIE KOBL.

CocraBnenue ko10Bo# Tabmuiel. OnipeneneHue
KOJIOBOTO PACCTOSIHHSI TIO KOJTOBOM
tabmuie.Onpenenexnue

KpaTHOCTH TapaHTUPOBAHHOTO OOHAPY KEHHUS,
WCTIPABJICHUS U BOCCTAHOBJICHUS CTEPTHIX
cuMBoJioB.I IpuBeieHre mopokaaroniei
MAaTPHIIbI K CHCTEMaTUYECKON

dhopme.CBsi3b MOPOKIAIOIIEH MATPHIIBI C
npoBepoyHoil.CunapoM. [lekoaupoBaHue ¢
WCIIPaBJICHUEM OJTHOKPATHBIX
omuOok.Pa3noxxenne BEKTOPHOTO
MIPOCTPAHCTBA HA CMEXKHBIE KJIACCHI.

IIKP-1

Hroro

16 Luknmuueckue
KOJIBI

OrnpezeieHne MOPOKIAOIIECH MAaTPHUIIBI 1O
nopoxaaroniemMy noimuaomy.Omnpenenenue
MIPOBEPOYHOTO MOJIMHOMA TI0
nopoxaaromemy.Konuposanue
cucremaTnueckum kozom.IIposepka
(byHIaMEHTAIBHOTO

CBOWCTBA UKINYECKOTO Koja. Haxoxenue
9aCTHOTO

M OCTaTKa OT JeJICHHS JIBYX ITOJIMHOMOB:
areOpanvdecKu U C MOMOIIBIO IU(PPOBOTO
¢dunbTpa.Koppekrop:

JEKOJUPOBAHNE C UCIIPABICHUEM OJHOKPATHBIX
OIIUOOK.

[IKP-1

Htoro

CornacoeaHa Ha noptane N2 61151
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17 Konasr Puna-
CoisioMoHa

a Onepanuu ¢ 3eMeHTaMu Haj noseMm [Mamya
GF(p”q).Onpenenenue nopoxaaroniero
MOJINHOMA

kona Puna-Conomona.Onpeenenne
IIPOBEPOYHOTO

nosimHoMa koja Puna-Conomona.llpusenenue
MOPOKJIAIOLIUX U IIPOBEPOYHBIX MATPHLI,
3alHUCaHHBIX B

LHUKJIMYECKO popMe, K CHCTeMAaTUIeCKOM
dopme.Koguporanue kogom Puna-Coomona
4yepe3 MaTpully

JUCKPETHOT 0 IipeodpazoBanusi Oypne
(AI1d).Beruucnenue oOpaTHOM MaTPUIIBI
AI1®D./IekonupoBaHue

kozna Puna-Conomona ¢ ucnpasieHueM
OJIHOKPAaTHOU

Y IBYKPaTHOM OITMOKH.

[IKP-1

Htoro

Hroro 3a cemectp

14

Hroro

14

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.

5.4. JlaGopaTopHble 3aHATHS

Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

HaszBanus pasnenos
(TemM) TUCUIMIUTAHBI

HaumenoBanue mabopatopHbIX paboT

TpynoemMkocTs,

dopMupyemble
KOMIIETCHIIUU

6 cemecTp

1 Monynsauus.
CrnexTpanbHbli
COCTaB.

N3ydeHue CrieKTpoB CUTHAJIOB € JIMHEWMHOMN
Moaysuuen. [lokaseiBaercs BiausHUE
(hOpMBI UMITYJTbCAHOCUTENS U QYHKITUN
KOppessuy OUTOBON MOCTIET0BATEIHHOCTH
Ha CHEeKTp (hopMHUpPyEMOro CUTHajIa

IIKP-1, TIKP-4

HekorepenTHas neMoayisiiusi OWHAPHOTO
YaCTOTHOI'O MaHUITYJIMPOBAHHOI'O CUTHAIa

TIKP-1, [TKP-4

Hroro

9 KonupoBaHnue
pedu B cucTemMax
pPaMOCBS3H.

HccnenoBanue CUCTEMBI CBA3H C JI€/IbTa-
MOZYJISILIUEH,

COCTOSAILEN U3 T'€HEepaTOpa CUTHAJIOB,
MOZYJIATOPA,

JIMHUU NIepeAadu, JEMOAYIATOPA U
ocumorpadaBobTMETpa.

IIKP-1, TIKP-4

Hroro

CornacoeaHa Ha noptane N2 61151
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16 Huxnuueckue Nzyuenue nuxknmueckux konos (7, 4). 2 [IKP-1, [TKP-4
KOZIbI CucremMaTu4eckoe KOAUPOBAHUE U
JICKOIUPOBAHKE C UCTIPABIICHUEM
OJTHOKPATHBIX OMMOOK. MoenupoBaHue
JBOMYHOTO

CUMMETPUIHOTO KaHajla ¢ He3aBUCHUMBIMHU
OImuOKaMH.

OrneHka BEpOSTHOCTH OIIMOKHU TIOCTIE
JICKOTUPOBAHHS.

N3ydeHue cxeMbl CHCTEMaTUYECKOTO KoJiepa 2 [TIKP-1, I[IKP-4
nukimaeckoro koaa (15, 11) Ha ocHoBe
pekypcuBHOTO 1uppoBoro GuibTpa.
W3y4eHnne NpuHIMIIOB JeJICHUs

JBYX TIOJIMHOMOB C TIOMOIIIBIO TaKHX

(buIBTPOB.
Hroro 4
17 Konpr Puna- HccnenoBanue xona Puma-ConoMona Haj 2 IIKP-1, IIKP-4
CosoMoHa IoJIeM
GF(p), rae p - npocroe uucno. U3yudaercs
BapuaHT

KoaMpoBaHus s(X) = a(x)*g(x), a Takxke
JIEKOJUPOBAHKE C UCIIPABICHUEM OLIMOOK 110
CUH/IPOMY - OCTaTKy

OT JICJICHUSI.
Hroro 2
20 CepTOUHBIE N3ydeHue cBEPTOUHBIX KOJOB CO CKOPOCTHIO 2 [IKP-1, [IKP-4
KOJIBI. KoaupoBaHus 1/2: kogupoBaHue, MTOPOTOBOE
JEKOJUPOBAHKE
U AeKoupoBaHue o Burepou.
Hroro 2
Hroro 3a cemecTp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMoTpeHo y4eOHbBIM IIaHOM
5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B
Tadymue 5.6.
Tabnuia 5.6 — Busbl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN

HazsBa a3J1eTIoB (TEM) Buer TpynoeMkoc Do €MBIe Do
BaHUSA JIOB (TEM . TTOEMKOCTD MHUPYEMBI MBI
pasit CaMOCTOSATEIbHOM by ’ PMHDY p
JIUCITUIUINHBI q KOMIIETEHITHN KOHTPOJISI

paboTHhI
6 cemecTp
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1 Monynsauus. Crnekrpansubiii | [loaroroska k TIKP-1 TectupoBanue
COCTaB. TECTUPOBAHUIO
[ToaroroBka k [TIKP-1, I[TKP-4 | JTabopaTopHast
nabopaTopHOU paborta
paboTe, HalMCaHKE
oTyeTa
Hanucanue otuera IIKP-1, IIKP-4 OrueT 1o
1o JabopaTopHOit 1a0opaToOpHOIt
pabote pabote
Hroro
2 @opMuUpyHOUIUN U [ToaroroBka k ITKP-1 TectupoBanue
corjacoBaHHbIN GUIbTPEL. IX | TecTupoBaHmIO
pOJIb. Hroro
3 YacTroTHast MaHUIYJISALUS C [Togroroska k [IKP-1, IIKP-4 | TectupoBanue
HETPEPBIBHOHN (a3oii. TECTUPOBAHUIO
Hroro
4 DKOHOMHBIE (CKMMAIOITUE) IToaroroBka k TTIKP-1 TectupoBanue
KOJIBI. TECTUPOBAHUIO
Hroro
5 IlponyckHas criocoOHOCTh [ToaroroBka k ITKP-1 TectupoBanue
KaHaJIOB CBSI3U. TECTUPOBAHUIO
Hroro
6 YacrotHas u sHepretuueckas |lloaroroska k [KP-1 TectupoBanue
3¢ (HEKTUBHOCTH CHCTEM TECTUPOBAHUIO
PagTuOCBA3H. HToro
7 Koast Xaddmana u lllennona- | [loaroroska [IKP-1, [TIKP-4 | TectupoBanue
®daHo. TECTUPOBAHUIO
Hroro
8 Konrpl Jlemneng-3uBa u TToaroroBka x ITIKP-1, IIKP-4 | TectupoBanue
Jlemnens-3uBa-Yamnya. TECTUPOBAHUIO
Hroro
9 KonupoBanue peun B [TonroroBka k [TIKP-1, [TKP-4 | TectupoBanue
CUCTEMaxX PaJUOCBSI3H. TECTUPOBAHUIO
[ToaroroBka k [TIKP-1, I[TKP-4 | JTabopaTopHast
nabopaTopHOU paborta
paboTe, HalMCaHKE
oTyeTa
Hanucanue otuera IIKP-1, IIKP-4 OrtueT 1o
1o JabopaTopHOit 1a0opaToOpHOIi
pabote pabote
Hroro
10 ITpunnune! cuaxponusanuu | IloaroroBka k ITIKP-1, IIKP-4 | TectupoBanue
B CHUCTEMax PaJInOCBSI3U. TECTUPOBAHUIO
Hroro
11 IlpuHuuIBEl pacimupeHus [Togroroska k [IKP-1 TectupoBanue
CIIEKTpa B CHUCTEMax TECTUPOBAHUIO
PagTuOCBA3H. WToro
16
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12 ABToMatuueckas [TonroroBka k [TIKP-1, [TKP-4 | TectupoBanue
peryJMpoBKa YCUJICHUS B TECTUPOBAHUIO
CHUCTEMax PaJUOCBSI3H. HUtoro
13 [IpuHUUIIBI MOTYJISILIUN IloaroroBka k [IKP-1, [TIKP-4 | TectupoBanue
OFDM. TECTUPOBAHUIO
Hroro
14 TTpuaunser MIMO. [ToaroroBka k ITIKP-1, IIKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro
15 JIuneiinbie Omounbie koAbl  |[loaroToBka k [TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro
16 Huknrueckue Koabl [Tonroroska k [IKP-1 TectupoBanue
TECTUPOBAHUIO
[Toaroroska k [IKP-1, TTIKP-4 | JlaboparopHas
nabopaTtopHOi pabora
pabore, HarUCaHKE
oTyera
Hanmcanne oruera [1IKP-1, I[IKP-4 Otuer no
o 1abopaTopHOi nabopaTopHOi
pabote pabore
Hroro
17 Koasr Puma-Cosnomona IToaroroBka x TIKP-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k [TIKP-1, I[TKP-4 | JTabopaTopHast
nabopaTopHOU paborta
paboTe, HalMCaHKE
oTyeTa
Hanucanue otuera IIKP-1, IIKP-4 OrtueT 1o
1o JabopaTopHOit 1a0opaToOpHOIi
pabote pabote
Hroro
18 Koast boy3a-Hoyaxypu- [ToaroroBka k ITKP-1 TectupoBanue
XOKBHHTEMa. TECTUPOBAHUIO
Hroro
19 HuzkomnorHocthbie (LDPC) |Iloaroroska k [IKP-1, IIKP-4 | TectupoBanue
KOJIBI. TECTUPOBAHUIO
Hroro
20 CBepTOUYHBIE KOJBI. IloaroroBka k [IKP-1, [TIKP-4 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k [IKP-1, TTIKP-4 | JlaboparopHas
nabopaTtopHOi pabora
pabore, HarUCaHKe
oTyera
Hanmcanwne ordera IIKP-1, IIKP-4 Otuer no
110 JTabopaTOpPHOM nabopaTopHOI
pabore pabore
Hroro
17
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21 CurHanbHO-KOJIOBBIE [TonroroBka k 3 [TIKP-1, [TKP-4 | TectupoBanue
KOHCTPYKIIUH. TECTUPOBAHUIO
Hroro 3
Hroro 3a cemectp 86
Utoro 86

5.7. CooTBeTcTBHE KOMIIETeHIIUH, GOpMHPYEeMBbIX IPH U3YYEeHUH AUCHHUIIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIUHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunet yaeOHOIM NesTeIbHOCTH
dopmMmupyemsie
Jlek. | Ilpak. | Jla0. Cam. DOopMBI KOHTPOJIS
KOMIIETCHITUHT
3aH. 3aH. pao. pao.
[TKP-1 + + + + JIaGopartopHas pabota, TectupoBaHue,
Ok3ameH, OTyeT no 1abopaTopHOi paboTe
ITKP-4 + + + JlaboparopHas pabota, TectupoBaHue,
Ok3ameH, OTyeT 1o J1abopaTopHO padboTe

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.

Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbI# 6at
MaxkcumanbHbIA MaxkcumanbHbIN
3a IEPUOJ MEXKIY Bcero 3a
DOopMBI KOHTPOJIS 6amr Ha 1-yto KT ¢ | Gasu 3a mepuon
2KT u Ha xoHeIl CEMECTp
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 0 0 10 10
TectupoBanue 0 0 40 40
Otuer no nabopaTopHOit 0 0 20 20
pabote
OK3aMeH 30
Htoro makcumyM 3a 70 100
nepuos
Hapacratomum utorom 70 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka
> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMainbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aIoB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
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Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. TlankuH, BsuecnaB Anekcanaposuu. L{udposas mobunbHas paanocssasb [Tekct] : yueOHoe
nocobue aiist By30B / B. A. I'ankuH. - 2-e uza., nepepad. u goi. - M. : ['opsiaas nunus - Tenexom, 2012. -
592 c. : un. - (YuebHoe nocodue. CrennanbHOCTh AJIS BRICIINX yU4eOHBIX 3aBefieHui). - bubnuorp.: c.
580-581. - IIpenm. yka3z.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (nanuuue B OuOIMOTEKE
TYCVYP - 40 3k3.).

2. Bonkos, Jlee HukonaeBuu. Cuctembl nudpoBoil panuocBs3u. ba3zoBbie MeTOIBl H
XapakTepUCTHKH : YuyeOHoe nmocobue 1is By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlIunakos. -
M. : Dkotpenas, 2005. - 390[2] c. : wi., Tabu., noptp. - (budbnmmoreka MTC & GSM). - bubnmorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (manuuue B 6udbmuoreke TYCYP - 42 5k3.).

3. Teopus panuocsszu: YueoHoe mocooue / 0. I1. Axynuauues, A. C. bepuarapar - 2015. 197 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5856.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Teopus snexTpuueckoit cBa3u: YueoHnoe nocodue / 10. I1. Akynunnues, A. C. bepHrapar -
2015. 196 c. [DnextponHHBIHA pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/5858.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. COOpHUK KOMITHIOTEPHBIX JIAOOPATOPHEIX padOT IO CUCTEMaM CBSI3U: MeTOoIMYeCKHUe YKa3aHus
K JtaboparopabiM padoram / A. B. HoBukos - 2018. 151 c. [DnekTpoHHbI#H pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/7149.

2. Jemonynauus nudpoBeiXx curHanoB. CTaTUCTUYECKUN M CUTHAJIBHBIA MOAXOJIbI: YdeOHOE
nocobue / A. B. HoBukoB - 2018. 51 c. [DnekTpoHHBIH pecypc]|: — Pexum nmocrtyma:
https://edu.tusur.ru/publications/7150.

3. Teopust >neKTpUUECKOM CBsA3H: YUeOHO - METOAMYECKOe MocoOue Jisi MPOBEICHUS
MPaKTUYECKUX 3aHATHH U caMOCTOsTeNbHOU paboThl ctyaeHToB / 0. I1. Axynuanues - 2012. 202 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1758.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOIM paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst mun ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nabopaTopuss HHOOPMAIMOHHBIX TEXHOJOTHI: ydeOHass ayIUTOPHS ISl TPOBEACHUS
3aHATUN MPAKTUYECKOTO THIIA, Y4eOHAs ayIUTOPHS JJI MPOBEJACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHUE IS KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypCcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue nMeroerocss 000pya0BaHus:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KariMa 1o nepumerpy;

- IIpoextop NEC «M361X»;

- CucremHusbiit 610k (16 mit.);

- Monwutops! (16 mT.);

- Komnrerorep;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JJa0OpaTOPHBIX padoT

VYyebHas nabopatopus MHOOPMAIMOHHBIX TEXHOJIOTUN: yueOHas ayIuTOpuUs ANl IPOBEICHUS
3aHATUN MPAKTHUUYECKOTro THMA, yueOHas ayauTOpus IS MPOBEICHUS 3aHATHUI J1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mnactb, T. Tomck, Bepumauna ynuna, a. 47, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka maruutHo-mapkepHass BRAUBERG;

- LMC-100103 DxpaHn ¢ snexkrponpuonom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaliMa 1o nepuMeTpy;

- [Ipoexktop NEC «M361X»;

- Cuctemnsbiit 610k (16 mT.);

- Monurops! (16 mT.);

- Komnsrotep;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 Monynsauwms. Cnekrpansubiii | [IKP-1, [IKP-4 | JIaGopaTopras Tembl 1abopaTopHBIX paboT
COCTaB. pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Otuer o Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
2 Gopmupyromuii u [IKP-1, [TIKP-4  |TectupoBanue [IpumepHsIil nEpeYEHb
coriacoBaHHbIN GuIbTpeI. Mx TECTOBBIX 3aJaHUI
POJIb. DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
3 YacToTHast MAaHUMYJISALIMS C [IKP-1, [IKP-4  |TectupoBanue [IpumepHsIil nEpEUYEHD
HEnpephIBHOHN (azoil. TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOIIPOCOB
4 Dxonomusble (cxumaronue)  [[IKP-1, [TKP-4 | TectupoBanme [TpumepHBIii TIepedeHb
KOJIBI. TECTOBBIX 3a/IaHUM
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 IlpomyckHasi ClIOCOOHOCTH [IKP-1, IIKP-4 | TectupoBaHue [IpumepHBIil nepeueHb
KaHAJIOB CBSI3H. TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
6 YactorHas u suepreruueckas |IIKP-1, I[IKP-4 | TectupoBanue [IpumepHsIil nEpeUYEHb
3¢ (HEeKTUBHOCTH CHCTEM TECTOBBIX 3aIaHUI
paanoCBA3U. DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
7 Konpl Xadpmana u IIKP-1, IIKP-4 | TectupoBaHue IIpuMepHBIil epeyeHb
IIennona-daHo. TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIMOHHBIX
BOIIPOCOB
8 Koapl Jlemnens-3uBa u [IKP-1, [IKP-4 | TectupoBanue [IpuMepHBIii TIEpedeHb
Jlemnensa-3uBa-Yomua. TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
9 KonupoBanue peun B [TIKP-1, [TIKP-4  |JIaGopatopHas Tewmbl 1ab0opaTOpHBIX PabOT
cUCcTeMax PaaruOCBsI3H. pabota
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabote
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10 ITpunuunel cuaxponuzauuu |[IKP-1, IIKP-4  |TectupoBaHnue [IpumepHBIil nepeyeHb
B CUCTEMaX PaJMOCBSI3U. TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
11 IlpuHuumnel paciMpeHus [IKP-1, IIKP-4 | TectupoBaHue IIpuMepHBIil IepeyeHb
CIIEKTpa B cHUCTEMax TECTOBBIX 3aaHUI
painoCBA3H. DK3aMeH [Tepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
12 ABToMatuueckas [IKP-1, [IKP-4 | TectupoBaHue [IpumepHBIil nEepeyeHb
peryaupoBKa yCHICHHUS B TECTOBBIX 3aaHUI
CHCTCMaxX PpaiuOCBA3U. DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
13 IlpuHIUIIBI MOYJISIIIUA [IKP-1, [IKP-4 | TectupoBanue [IpumMepHbIii IEpeYeHb
OFDM. TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
14 Ipunuunsr MIMO. [IKP-1, IIKP-4 | TectupoBaHue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
15 Jlunetinbie Onounsie koapl.  |[IKP-1, IIKP-4  |TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
16 Luknuueckue Koabl [IKP-1, [IKP-4  |JIaGoparopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Ortyer no Tewmbl 1abopaTopHBIX PabOT
nabopatopHoit
pabote
17 Koasl Puna-Conomona IIKP-1, TTIKP-4  |JIabopaTopHas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOI
pabote
18 Koawst boy3a-Hoyaxypu- ITKP-1 TectupoBanue [IpuMepHBIii TIEpedeHb
XOKBHHIEMA. TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHaIMOHHBIX

BOITPOCOB
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19 Huzkomnornoctheie (LDPC) IIKP-1, IIKP-4  |TectupoBaHue [IpumepHBIil nepeyeHb

KOJIbI. TECTOBBIX 3a/laHUM
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
20 CBepTOUHBIE KOABI. IIKP-1, IIKP-4  |JlaGopaTopHas Tembl m1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOI
pabote
21 CurHaibHO-KOJOBBIC IIKP-1, [IKP-4 | TectupoBanue [IpumepHsIil nEpeyYeHb
KOHCTPYKLHUH. TECTOBBIX 3a/IaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJbTATOB OOYyUYEHHUS 1O

JTMCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3YyJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CUCTEMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHECHHE
yYMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B 1IEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJIeJIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0aJuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6muma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

| Onenka | ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. CornacoBaHHbIi GuUIbTp 0OECIIEUNBAET:
- MuHMMaNnbHO KOPOTKUH IO BPEMEHU OTKJIMK Ha CBOEM BBIXOJIE
- MakcuManbHO€ OTHOLIEHHWE CUTHAJI-IIYM HAa CBOEM BBIXOJE B ONPEIECICHHBIM MOMEHT
BPEMEHH, MIPU YCIOBUH, YTO LIyM — OeJIbIit
- CHsATHE 3aKOHA MOIYJISIUU (JIEMOTYJISIIHIO)
- MakcuMyM 1I€HHOHOBCKOW MH(GOpMallMy Ha CBOEM BBIXOJIE
2. ®opmupyromuii GuabTp oOecrneynBaeT:
- ®opMHpOBaHUE KBaIpaTYPHBIX CUTHAJIOB C 33JaHHON (JOPMOI1 CIIEeKTpaIbHOMN MIIOTHOCTH
- ®opmupoBaHKUE Y3KOMOJIOCHOTO CUTHAJIA HA HEKOTOPOM HECYIIIEW YacTOTe
- ®opmupoBaHNEe OPTOTOHAIBHBIX IO BPEMEHH KBaIpaTypPHBIX CUTHAJIOB
- ®opmMupOBaHUE TAKTOBBIX UMITYJIbCOB JJII CHMBOJIBHOM CUHXPOHU3ALNU
3. CormnacoBaHHBINH GUIBTP SBISETCS:
- JIuneHbIM GUIBTPOM C OCTOSTHHBIMU MTapaMeTpamMu
- HenuneiiHbIM GUIBTPOM € MOCTOSSHHBIMU MTapaMeTpaMu
- JIuneiHbIM GUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu
- HenuneitnpiM GuiIbTpoM ¢ NEpeMEHHBIMH ITapaMeTpaMu
4. ®opmupyromuii GUILTP ABISETCS:
- JIuneHbIM GUIBTPOM C OCTOSTHHBIMU MTapaMeTpamMu
- HenuneiHbIM GUIBTPOM € OCTOSSHHBIMU MTapaMeTpaMu
- JIuneiHbIM GUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu
- HenuneitnpiM GuiIbTpoM ¢ NEpeMEHHBIMH ITapaMeTpaMu
5. Tlapametp Roll-off factor popmupyromero punprpa THNA "MPUTTOAHATHINA" KOCHHYC TIO3BOJISIET:
- 3meHuTh ypoBeHb MEXCUMBOJIBHONU HHTEP(EPEHIINN Ha CBOEM BBIXOJIE
- U3menuts mmpuny crnekTpa GopMHUPYEMOTo CUTHaIa
- I3MeHuTh CKOpOCTH CIa/ia MOIHOCTH BHE OCHOBHOM MOJ0CKH! (POPMHUPYEMOro CUTHAJIa
- U3menuts aMmntyy GopMupyeMoro curaasia
6. MexxcumBOJIbHAS HHTEPPEPEHITUST — ITO:
- Korpa Bpems mpuxo/ia uMITyJibca sIBISETCS CIIy4YalHON BEIMYMHON C HEHYJIEBOW JUCIIEpCUEN
- Korga ummynbc BIMsieT Ha COCETHUE UMITYJIbCBI, HAKJIabIBAsICh HA HUX CBOMMH ''XBOCTaMH"
- Korga mmrenbsHOCTE UMITyNIbCA SIBASETCS CIIyYalHON BEJIMYMHON C HEHYJIEBOW CIIepCUen
- [Ipouiecc popMupoBaHMs IPyNIIOBOIO CUTHAJIA B CUCTEMAaX C KOJOBBIM pa3/ieJIeHUEM KaHaJIOB
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10.

1.

12.

13.

14.

15.

16.

17.

. MexcumBoinbHas uHTEphEPEHIUS SIBISIETCA:

- Bpennoi

- [Tone3nou

- 3aBHCHT OT criocoba (OpMHUPOBAHMSI CUTHAJIA
- HelitpansHol

. CornacoBaHHbIN GUILTP, OBIBAET, 3aMEHSIIOT:

- OUIBTPOM HUKHUX YACTOT

- Koppensitopom

- Koppenstopom ¢ GpuiabTpoM HUKHUX YaCTOT
- OUIbTPOM BEPXHHUX YaCTOT

. Koppensitop — 3T0 ycTpoHCTBO, KOTOPOE BBIYUCIISIET:

- MHTerpan no BpeMeHU OT BXOJIHOTO CUTHAJIa

- [IpousBeaeHre ONOPHOro CUTHAJIA M BXOJAHOTO

- MHTerpai no BpeMeHU OT MPOU3BEACHUS OMIOPHOIO CUTHAJIA U BXOJHOTO

- CBEpTKY OMOPHOI'0 CUTHAJIA C BXOJIHBIM

KorepeHTHbIl TpueM 00s13aTEIBHO BKITIOYAET B CEOSI:

- AMIUTATYIHBIN JE€TEKTOP

- CxeMy BbIJIETICHHS CUTHaNA "MIOT-TOH"

- KonTtyp ¢a3oBoii aBTOIOACTPONKH YaCTOTHI

- IIpouecc hopMupoBaHUsI OMIOPHOTO KOJIEOAHHS C TOUHOCTBIO 110 (a3bl IJIs MOCIEAYIOIIEro
CHSITHUS 3aKOHA MOTYJISLIUU

HexkorepeTHslii mpueM 00s13aTeILHO BKIIOYACT B CEOS:

- [Iponiecc popMupoBaHus OMIOPHOTO KOJIEOaHHS C TOUHOCTHIO A0 YaCTOTHI AJIsl TOCJIETYIOIIETO
CHSITHUS 3aKOHA MOYJISILIUN

- CxeMy BbIJIETICHHS CUTHaNA "MIOT-TOH"

- KonTtyp ¢a3oBoii aBTOMOACTPONKH YaCTOTHI

- HacTOTHBIN IETEKTOP

ITetns Kocraca npennaznadena ajid:

- ABTOMaTHYECKOM MOJCTPOUKHU YaCTOTHI (POPMHUPYEMOTO OTIOPHOTO KOJICOaHUS
- Cusarus nuddepeHIaIbHOro KOIUPOBAHUS CUMBOJIOB

- ABTOMaTHYECKON MOJACTPOUKH YaCTOTHI (HOPMUPYEMOTO OMOPHOTO KOJEOAHUS C TOYHOCTHIO
1o ¢azbl

- Y1BoeHUs 4acTOThl (HOPMUPYEMOTO KOJIeOaHuUs

Monymsuua QPSK no3BosisieT nepeaaTh:

- 1.5 Ourta Ha cUMBOJI

- 4 6uTa Ha CUMBOJI

- 1 6ut Ha cuMBOI

- 2 6uTa Ha CUMBOJI

Monaymsuua GMSK no3BosisieT nepeaars:

- 1.5 Ourta Ha cUMBOJI

- 4 6uTa Ha CUMBOJI

- 1 6ut Ha cuMBOI

- 2 6uTa Ha CUMBOJI

Monymsuua QAM-16 no3BoJs€eT nepeaarTs:

- 1.5 Ourta Ha cUMBOJI

- 4 6uTa HA CUMBOJI

- 1 6ut Ha cumBOI

- 2 6uTa Ha CUMBOJI

bonee TpeboBaTenbHa K OTHOIIEHUIO CUTHAI-IITYM MOJTYJISLINS:

- GMSK

- QPSK

- QAM-16

- BPSK

bonee TpeboBaTenbHa K TMHEMHOCTH BBIXOJHOTO YCHIJIUTENSI MOITHOCTH MOYJISILIUS:
- QAM-16

- OQPSK

- GMSK
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

- QPSK-pi/4

Ycunureny MOIIHOCTH 110 CTETIEHU JTMHEWHOCTH JENATCS Ha KIIacChl:

-AB,C

- A,B,C; D,E,F

- L 1L, I

-0,1,2

MoOmHOCTh TEIJIOBOrO LIyMa Ha BXOJ€ MaJIOIIYMSIIETO YCHUIMUTENsI NPUEMHHUKA MPSIMO
MPOMOPLUOHANIbHA!

- Koapdunmenty mryma MamonryMsImero yCUaIuTe st

- [Tonoce yacToT MPUHUMAEMOT0 paJuOCUTHAIA

- Hecymielt yactoTe mpuHUMAaeMOro paJuocurHana

- CyuiecTByeT cama 1o cebe U HU OT Yero He 3aBUCUT

KoaddurumenT mryma MamonryMsiero yCuanuTest 3TO:

- OTHOLIEHUE CUTHAJI-IIIYM Ha BXO/I€ YCUJIUTENIS, JE€JI€HHOE Ha OTHOLLIEHNE CUTHAJI-IITYM Ha €To
BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIyMa ycuiauTens, B dBm

- Benmuuna kT, rone T — Temnepatypa okpykaromeid cpefpl, k — nocrosinaas bonbimana

- Pazauna xkosddunuentos ycunenus ycunurtens (B dB), m3MepeHHBIX I IBYX OMOPHBIX
TeMIeparyp

Konpl ['oniga npuMedaTenbHbI:

- ineanbHOM aBTOKOPPEIAIUOHHON (QyHKIIUEH

- Tpex3naunoi GpyHKIIMEH B3aUMHOMN KOPPETAIIUN

- CBO€i1 OPTOrOHAILHOCTHIO

- Tem, uto ux uzo6pen muctep ['ona

M-nocne1oBaTeIbHOCTH NTPUMeYaTeIbHBbI:

- MakcuManbHBIM MEPHOJOM

- XOpOoLIMMH B3aUMHO KOPPEISIIMOHHBIMU CBOMCTBAMHU

- CBO€i1 OPTOrOHAIBHOCTHIO

- PaBeHCTBOM KOJIMYECTBA HYJIEH U €TUHMI]

Konpl Yonma npumeyaTenbHbl:

- neanbHOM aBTOKOPPEIAIIUOHHON QyHKIIUEH

- HanuuueMm nocnenoBarenbHOCTH TUMa "Meanap"”

- CBoeii aOCOTIOTHOM HE3aBUCUMOCTBIO

- CBO€1 OPTOrOHAIBHOCTHIO

st cucteM paguocBsI3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa:

- Jlyumiast 3amuTa oT HempeJHaMEPEeHHBIX TOMEX U MHOTOJIYy4Y€BOT0 pacpOCTPaHEHUs CUTHaIa
- Bonee BricOKast OMTOBas CKOPOCTH Mepeadu HHPOPMAITIH

- bonb1ias MI0THOCTH MOIIHOCTH M3JIy4aeMOIo CUTHaja

- 3aMeTHOCTh B paanoddupe

CucreMsbl ¢ KOJOBBIM pa3/ieJIeHUEM KaHaJIOB:

- BoiTecHmu apyrue TEXHOJNIOTHH pa3ziesieHusl KaHaJI0B BBUY CBOEH MCKITIOYUTENbHOCTH

- [IpumeHs0TCS OTHOBPEMEHHO C JPYTMMHU TEXHOJIOTHSIMH pa3JeIeHHs KaHaJIOB

- [IpakTryecku He MPUMEHSAIOTCS BBUIY CBOEU CIIOKHOCTHU

- Otnanm "ko3bIpHYyI0 MacTh' TexHonoruu OFDM

Koaddunuent pacmmpenus cuekrpa B coBpeMeHHbIX (4G) cuctemMax paJuoCBsI3U BapbUPYETCs
B IIpeienax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koaddumment pacmmpenus cnekrpa paBeH 256. OTHOIIEHHE CUTHAJI-IITYM TOCJIe cxaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIUYHUTCS Ha:

-110dB

-48 dB

-24 dB

-55dB

[TomMexoycTONYMBOE KOAMPOBAHUE OCHOBAHO HA:
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- lybnupoBanuy CHMBOJIOB
- BegeHnu n30bITOYHOCTH 1O ONIPEAEICHHBIM MTPaBHIIaM
- CkpeMOIMpOBaHUH COOOIICHN MTCEBAOCTYYaiHBIMU KOJIaMHU
- BBegennn n30bITOYHOCTH MO CIIyHYaHBIM MpaBUIaM
29. KoaupoBaHKe UCTOYHUKA OCHOBAHO Ha:
- CkpeMOIMpOBaHUH COOOIIICHHI TTCEBAOCTYYaHBIMU KOJJaMHU
- Meronax mudpoBanus
- CymiecTBOBaHMHU M30BITOYHOCTH, ME€pPa KOTOPOM MOXKET OBITh BBIpakeHa IIEHHOHOBCKOM
SHTPONUEH
- HepaBHOBEpOSTHOCTH CUMBOJIOB COOOIIIEHUS
30. Jluneiinbie 6JI0YHBIC KOJBI MPUMEUYATETHHBI TEM, YTO MOJTHOCTHIO OMPEICIISIFOTCS
- HaGopom nopoxaaromux noimHoMOB
- [Topoxxnarommm moIuHOMOM
- [Topoxknaronieit Matpuiieit
- KonmoBoii Ta0bnuuei
31. DHTpOIHUS HEKOTOPOTO HCTOYHUKA HHPOPMAILIUH ONIPEICIIACTCS KaK:
- Cpennee 3HaYeHHE COOCTBEHHOW MH(MOpMAIUN
- MakcuManbsHOe 3HaueHne COOCTBEHHOM MH(POpMAITUH
- MuaMManpHOE 3HaYeHHE COOCTBEHHON MH(MOpMAIUn
- MenunanHoe 3Ha4Y€HHE COOCTBEHHON MH(MOPMAITUU
32. IToMexoyCcTOHYMBBIE KOJIBI OBIBAIOT:
- biiouHBIME ¥ TOTOKOBBIMU
- PerynsipusiMu U HeperysipHbIMU
- OTHOPOTHBIMH U HEOTHOPOJAHBIMU
- CTaTuyecKuMU U THHAMUYECKUMU
33. Uuadopmanms no K. lllenHoHY BBIpa)kaeTcs Kak:
- Jlorapudm oGpaTHOI BEpOSATHOCTH
- Benmnunnaa 06paTHON BEPOSITHOCTH
- Jlorapudm BeposTHOCTH
- Jlorapudm Moaysst BEpOSATHOCTU
34. CBepTOUYHbIC KOJbI IPUMEYATENBHBI TEM, YTO MOJHOCTHIO ONPEACIISIOTCS:
- HaGopom nopoxaaromux noimHoMOB
- KonmoBoii Ta0bnuuei
- [Topoxknaronieit Matpuiieit
- [Topoxxnarommum moIMHOMOM
35. CTpoK# MOPOKIAIOIIECH MAaTPHUIIBI JIMTHEMHOTO OJIOYHOTO KOJIa JOKHBI OBITh:
- HenyneBbiMu
- Pazubimu
- JInHelHO-HEe3aBUCUMBIMU
- JInHelHO-3aBUCUMBIMU
36. Uucio cTpoK MpOBEPOYHON MATPHIILI TUHEHHOTO OJIOYHOTO KO/A ONPEACIIACTCS:
- KonnuectBoM npoBEepOYHBIX CUMBOJIOB
- KonnuectBoM HHPOPMAIIMOHHBIX CUMBOJIOB
- 3aBUCHUT OT JOMOJHUTEIBHBIX YCIOBUI
- KonoBbIM paccrosinnem koja
37. CBoiicTBO mpedukca HEKOTOpOro koaa (Hampumep, kogaoB Xaddmana unu lllennona-dano)
3aKJII0YAETCs B TOM, UTO:
- Hu oniHa mpucTaBka HEKOTOPOTO KOJIOBOTO CIIOBA HE SIBJISIETCS KOJOBBIM CIIOBOM
- Bce nmpucTaBku SBISIOTCS KOJAOBBIMH CIIOBAaMH
- KonoBble cioBa UMEIOT OJUHAKOBYIO ITTUHY
- KonoBble cioBa UMEIOT pa3Hyo JUIUHY
38. Kon Jlemnens-3uBa (Lempel-Ziv) siBnsercs:
- CnoBapHbBIM KOJIOM
- IpeBoBUIHBIM KOIOM MTOA00HO Koy Xaddmana
- Konowm ¢ xem-ra6mummeit (hash table)
- Kogom ¢ nuHelHbIM npeicka3aHuemM
39. Konapl Puna-CosioMoHa npuMedaTebHbl TEM, YTO OHHU:
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- JlatoT MaKcuMaabHO BO3MOKHOE KOJIOBOE PACCTOSIHUE U SIBJISIFOTCS] HEIBOMYHBIMU
- SIBNSITOTCS] HEIBOMYHBIMU
- IMeroT noposk1aroniuii MoJaIuHOM, KOTOPBIM HE PacKJIaIbIBACTCSI HA MHOKHUTEIHN
- meroT koJ10BO€E paccTosiHUE, paBHOE KOJIMUYECTBY MPOBEPOUYHBIX CHMBOJIOB
40. Ctos011bI MPOBEPOYHON MATPHITHI TUHEHHOTO OJIOYHOTO KO/ (PAaKTUUECKH SIBIISIIOTCS:
- 3anpenieHHbIMU KOJOBBIMH CIIOBaMU
- Pa3pemieHHBIMU KOJOBBIMH CIIOBaMU
- CuHIpOMaMH U1 OTHOKPATHBIX OIIMOOK
- BexkTopamu 0JJHOKpaTHBIX OIIUOOK
41. KonmoBoe paccTosiHME JHHEHHOTO OJOYHOTO KOJa MOXXHO OMPENEITUTh MO MPOBEPOUHOU
MaTpulie KoJa Kak:
- KonnuectBo HeHyneBBIX CTOIOLOB
- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €AMHUIIA
- MakcuManbHOE KOJIMUYECTBO JTMHEHHO-HE3aBUCUMBIX CTOJIOII0B MAaTPUIIbI
- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbI TUTIOC €IUHHUIIA
42. Bennuuna B3aumHoi uHbopmaiuu no K. llleHHOHY onpenensercs Kak jorapudm OTHOIICHUS
BEPOATHOCTEM:
- P(x/y) / P(x)
- P(x) / P(x/y)
- P(x/y) / P(x.y)
- P(x,y) / P(x)

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BOMIPOCOB

WNudopmanus. Kanan cs3u. Jlunus cs3u.

JuckpeTHbIe U TU(PPOBBIE CUTHAJIBI, UX CTATUCTHYECKOE ONHCAHHE.

Kon, andaBut koga, ocHOBaHHE Koja. JJUCKpETHBIN CUrHAJ, KaK KOJI0Bast KOMOWHAIHSL.

CraTucTHUECKOE ONMCAHUE HETPEPHIBHBIX (AHAJIOTOBBIX) CUTHAJIOB.

ANAUTUBHBIE U MYJIbTUIUIMKAaTUBHBIE NoMexu. Hopmanpubiii Oenwiit mym. Kanan c

MHOTOJIy4€BbIM paclpocTpaHeHHeM curHaia. OaykTyanuu aMImidTyl U ¢a3 CUTHAJIOB.

Pasnecennsbiii mpuem. CrocoObl pa3HECEHHOTO IpHUeMa.

6. Meroabl aHATUTUYECKOTO U T€OMETPUUECKOTO IIPEICTABIECHUS CUTHAIOB U noMex. CkansipHoe
NpOU3BEAEHUE. DHEPIrUU CUTHAJIOB M PACCTOSIHUE MEXAY HUMHU, HE3aBUCHUMOCTb U
OpPTOTrOHAJILHOCTh CUTHAJIOB.

7. IlpeobpazoBanus curHanos uugpposoit CIIN. Moaens cuctemsl nepegadn HHPOpPMaLIUH.

. JduckpeTrusanus BO BpeMEHH HENIPEPHIBHOIO CUrHaia. BoccTaHOBIIEHNE HENPEPHIBHOIO CUTHAJIA

u3 auckpeTHoro. lllym quckpeTH3auy u crocoObl ero yMEHbIICHHUS .
9. Moaynsauus UMITyJIbCHON Hecylel HenpepblBHBIM curHanoM. AUM, IINUM, BUM. Crpykrypa
CIIEKTpPOB.

10. AIIIl u IIAII. OcHOBHBIE XapaKTEpUCTHUKH, IIYM KBAHTOBAHHUs, KOMIIAHAMPOBAHHE.
NmnynscHo-kog0Bas moayisiiust (MKM), ocHoBHO# nndpoBoii curHal.

11. KonnuecTBo mHpOpManuu, eIuHULBI U3MepeHus, cBoiictBa. CoOcTBeHHass MHpOpMAIus,
SHTPOIUS, U30BITOUHOCTb.

12. DHTpoONHMS NOCIENOBATEIBHOCTH CHUMBOJIOB. Y CIIOBHAsi AHTPONUS, YJEJIbHAas DHTPOINMUS,
U30BITOYHOCTD U IPUYHHBI €€ TOSBIICHHUS.

13. Cpenuss B3auMHas uHpopmanus. CKOpOCTh CO3/1aHUs, CKOPOCTh Iepeaadd U CKOPOCTh NOTEPH
uHpopmanuu. TexHnueckas CKOpoCTh Nepeaadn nHPOPMAIIHH.

14. IlponyckHas cnocoOHOCTh AUCKPETHOrO KaHajua CBsA3M, ompeneneHue. [Ipomycknas
CIOCOOHOCTH IBOMYHOI'O CUMMETPUYHOTO KaHalla. 3aBUCUMOCTh MPOIYCKHOM CIIOCOOHOCTH OT
BEPOSTHOCTH OUTOBOM OLITHOKHU

15. IlpomyckHast crtocOOHOCTh HeMpephIBHOTO KaHana. Teopema llleHHOHA.

16. CornacoBanue kaHaja ¢ UCTOUHUKOM MHpopmauuu. Kon, andaBut xoma, OCHOBaHHE KOJA.
Knaccugukarus kooB.

17. KonupoBanue ucrounuka. Teopema lllennona nns xkanana 6e3 nomex. D¢ pexTUBHbIE KOJBI,
npUHIUIB 3)(HEKTUBHOTO KOAUPOBAHUS.

18. Kon Xaddmana, npumep KoaupoBaHHUs andaBuTa U3 4-X CUMBOJOB C 3aJaHHBIM PSAJIOM
pacripenienenusi, U30bITOUHOCTh U 3((HEKTUBHOCTH /10 U TIOCJIE KOAUPOBAHUSI.

19. Kon Illennona - ®@aHo, mpuMep KOJUpOBaHUs andaBuTa U3 4-X CUMBOJIOB C 3alaHHBIM PSAIOM

Nk W=

[o¢]
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

pacrpeiesieHust, U30bITOYHOCTh U A (HEKTUBHOCTH JI0 U MOCIIE KOJIUPOBAHUS.

Cxartune unpopmaruu. Anroput™m Jlemnena —3uBa. AnropuTMbl GOPMUPOBAHHS KOJTOBBIX
MOCJeI0BAaTEJbHOCTE U cloBaped B Kolepe W aekoaepe. Ilpumep KoaupoBaHUs U
JEKOAUPOBAHMS.

KomupoBanue B kaHasne ¢ momexamu. [Ipsmas u o6patHas Teopemsl 0 KogupoBaHuu. OCHOBHBIE
MIPUHIIUIIBI TOMEX0YCTONYMBOro KoaupoBanus. Kiaccudukanus ko1oB.

Jluneiinbie OmouHble KOABI. ['eoMmeTpuueckoe mpeacraBieHue koaa. KomoBoe paccrosiHue,
KpaTHOCTh OOHAPYKUBAEMBIX U UCIIPABIISIEMbBIX OIIHOOK.

Jlunelinpie OJIOYHBIE KOJBI C OJHOKPATHOW MPOBEPKOM Ha 4eTHOCTh. CHHAPOMHBIE H
IIpOBepOYHbIe cooTHOLIEHUs. CxeMa Kojiepa U JIeKoJepa

Jluneiinpie 61049HbBIe (N, K) KOJBI ¢ MHOTOKPAaTHBIMU MPOBEPKaMHU Ha Y€THOCTh. [IponsBopasiias
u npoBepouHas Matpuusl. [IpuBenenue k kaHoHHYeckoMy Buny. OmpeneneHue KoJ0BOro
paccrosHus 1o Matpunam G u H.

Kon Xemmunra. CpoiictBa. CTpykTypa HpOM3BOAALIEH M NPOBEPOYHON MaTpUI.
Cuctematnueckuii kog Xsmmunra (7,4). Konep u nexonep.

HepaBencTBo XaMmuHTa ISl TUHEHHBIX OJIOYHBIX KOJOB. Ero ¢m3nveckuii CMbICT U 3HAYCHUE
B TEOPUU KOJIMPOBAHMUS.

[uknnueckue konpl. OCHOBHBIE CBOMCTBA. [lonnMHOMUaNbHOE NpecTaBiIeHNE, MPOU3BOASIINN U
[IPOBEPOYHBIN MOJMHOMBIL. TpeboBaHUS K TPOU3BOJIALIEMY MTOJIMHOMY.

[{ukiauueckre KOAbl. AJITOPUTMBI KOAUPOBAHUS LUKIMYECKOTO KOJa, CXeMa Kojepa
CHUCTEMaTUYECKOro Ha 0a3e peKypCUBHOIO JIMHEHHOTO (QUiIbTpa Ha MpUMeEpe LUKINYECKOro
koja Xemmunra (7,4).

[{uknuueckue KoJbl. AJITOPUTMBI I€KOJUPOBAHUS IUKINYECKOr0 KOJa, cXeMa JieKoJepa
MUKJIMYECKOoro koma XemmuHra (7,4) Ha 6a3e peKypCUBHOTO JIMHEHHOTO (PrIIbTpA.
OrnpeneneHne BepOSATHOCTEH OMMOOK Mpu paboTe AeKoAepa B pekuMe 0OHapyKEHUS OMHO0K
MIpU HE3aBUCUMBIX olmuOKax. VMcmonp3oBaHue kaHanma rnepecnpoca. BeposTHOCT, OUTOBOM
OIIHOKHU.

Ornpenenenre BEPOSITHOCTEN omMMUOOK Mpu paboTe AeKoaepa B peKUME UCITPABIICHUS OMHUO0K
[P HE3aBUCUMBIX oIMOKax. Pacuer BeposTHOCTH OMTOBOI OLIMOKHM Ha BBIXOJE JEKOAEpa.
ITougaTue o mukiIM4yeckux komax komax bUX.

Cseprounsie KoJbl. CTPYKTypa U OCHOBHBIE XapaKTepUCTUKHU. [Ipon3BoadiIine NOJTMHOMBI,
MIpUMEP CUCTEMATHYECKOTO KOJIa CO CTEIeHbIO KoAupoBaHus 1/3.

[TonsiTve 0 MAaTPUYHBIX, KACKaIHBIX U TYpOOKOAAX.

OpTtoroHanbHbIe U OMOPTOTOHATLHBIE KOBI. MaTpuiia Anamapa. @yHKIMy Y ouma.
[IceBnocnyualineie mociemoBaTenbHOoCTH. DopmupoBanue mncepaociaydainon (IICIT) m
—I0CJIeIOBaTEIbHOCTH Ha OCHOBE peKypcuBHOTO Ludposoro ¢guiastpa. Koppensiuonusie
CBONCTBA.

Mopynsiius TapMOHUYECKOW Hecyer nugpoBeiM curHaiom. AM, UM, ®M, oTHOCUTEnbHAS
unu nupdepennuansHas O@M (ODM). Ilpuumna ee mpuMeHeHHs. Bum crnexTposn
MOJIYJIUPOBAHHBIX CUTHAJIOB M MOJIOCA YAacTOT, TpeOyemas ISl mepeaayu.

Moaynsuus rapMOHUYECKOM HeCcylel aHaloroBsiM curiaiom. AM, UM, ®M, onHonosiocHas
AM (AMOBII). Bun cniekTpoB MOy TMpOBaHHBIX CUTHAJIOB M 1OJI0CA YaCcTOT, TpeOyeMas 1is
nepenayu.

MHOTOO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
aMIUIMTyAHAs MoayJsius. ['eoMeTpuueckoe npeacrabieHue. JJocTONHCTBA U HEJJOCTATKH.
MHOTOIO3UIIMOHHBIE METOABl MOAYJISILIUA U MPUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
dazoBas monynauus. ['eomerpuyeckoe npeacrapieHue. JJocTonHCTBa U HEJOCTATKU.
MHOTOO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
KBaJpaTypHasl aMIUTUTyAHas MoAynauus. ['eomeTpuueckoe mpeacTaBieHue. JJocTouHcTBa U
HEJOCTaTKH.

Anpuopnas nHbOpMaNusg O CUTHaNIaX U moMmexax. Ponb cucrem cunxponmsanuu u AITY.
KorepenTHble, KBa3UKOT€PEHTHBIE U HEKOT'€PEHTHBIE CUCTEMBI Iiepeau HH(OpMaLIUK.
Hemonynsius niudpoBeIX cUrHaIoB. KoppensinoHHbIN MPUEMHHK U COTJIaCOBAaHHBIA (PHIIBTP.
Hemonymsiius iudpoBeIX CUTHAIOB. Buibl anpropHo# HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXPOHHOCTh. CUHXpOHU3aUs. BUIbI CHHXpOHU3AIUH.

Hemonynsanus nudpoBbIX CUTHANOB. KOTE€pEeHTHOCTh M CHUHXPOHHOCTH.. KorepeHTHBII
npueMHUK AM curnana.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

(O8]

Hemomymsiius iudpoBeIX CUTHAIOB. Bubl anpropHoi HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXpOHHOCTh. KorepentHsiil npueMHuKk @M CHUrHAJIOB.

Hemoymsiius iudpoBeIX CUTHAIOB. Bubl anpropHoi HeonpeneaeHHoCTH. KorepeHTHOCTh U
CUHXpPOHHOCTbh. HexorepeHnTHbIM mpueMHUK AM curnana.

BeposTHOCTh omMOKM mpuema sl ABOUYHON CHUCTEMBI CUTHAJIOB IPU OEJIOM raycCOBCKOM
mryme. CpaBHUTEINIbHAS OLIEHKA ToMexoycToiunBocT AM, UM, @M cHUrHajios .
[lepemexenue (MHTEPJIUBUHI) CHMBOJIOB, I€JIM NMpUMEHEHUs. BapuaHThl mocTpoeHUd
MepEeMEKUTENEH.

CxpemoOnupoBanue. llean npumenenus. [locTpoenne ckpembiepa Ha 0a3ze peKypCHUBHOTO
g poBoro GuiIbTpa — reHepaTopa MCeBA0CIyYaifHON MOCIe10BaTeIbHOCTH.

OCHOBHBIE TOJIOKEHHS] TEOPUU Pa3/ICICHUsI CUTHAJIOB B CUCTEMax MHOTOKAHAJIbHOM CBS3H.
VYcnoBus pa3ienMMOCTH CUTHAJIOB, TPYIIIOBOM CUTHAJL.

MHOEeCTBEHHBIN JOCTYI ¢ YaCTOTHBIM pa3/ielieHueM KaHajioB. JOCTOMHCTBA M HEIOCTaTKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAIbHBIX NCKAKEHUH U CIIOCOOBI UX yCTPaHEHHS.

53. MHOXECTBEHHBI NOCTYN C BPEMEHHBIM pa3JieJIeHHuEeM KaHalloB. J[oCTOMHCTBaA H
HEJO0CTaTKH, MPUYHHBI TIOABIICHUS MEXKTyKaHAIbHBIX UCKAKEHUH U CIIOCOOBI X YCTPaHEHUSI.
MHOXeCTBEHHBIN JIOCTYIl C KOJOBBIM pa3/ieieHueM KaHayoB. JIOCTOMHCTBA U HEJAOCTAaTKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAKEHUH U CIIOCOOBI UX yCTPaHEHHS.
[IIymomono0HbIe (CIOXKHBIE) CUTHANIBL. Pacmpenue criekTpa nepeaaBaeMoro curuana. [Ipsmoe
pacmpenue crektpa. (Meroa npsMou MmociIe10BaTeIbHOCTH).

[IIymomono6HbIe (CIOXKHBIE) CUTHANBI. Pacimmpenne criekTpa rnepeaaBaeMoro curaana. Merox
MIPOTrpaMMHOM CKauYK00Opa3HOU MEePECTPOUKH YaCTOTHI.

[Ipriem curHaIOB B YCIOBHSIX MHOTOJIy4€BOCTH. MeTo1bl 00pbOBI ¢ MHOTOJTy4€BOCTBIO.
Panuopeneiinpie nuHUN. PeTpaHcismus U perenepaiys curaaioB. PacueTr BeposTHOCTH OMMOKH
Ha BBIXOJ€ NBYXIPOJETHOW JMHUHU MPU HCHOJb30BaHUM peTpanciustopa (HPII) wunm
pereneparopa(OPII).

TenekoMMyHuKanmoHuble ceTd. CTPYKTypa U COCTaB CETH.

TenekoMMyHHUKaIIMOHHbBIE CeTU. MeTOobl KOMMYTallUd B KOMMYTHPYEMOM CETH.

9.1.3. Tembl 1a00paTOPHBIX padoOT

. I3yueHne CreKTpOB CUTHAJOB C JUHEHHOW Monymnsuuel. [lokassiBaeTcss BIUsHUE (OPMBI

UMITYJIbCAHOCHUTES U (YHKIUH KOPPEIANHU OUTOBOM MOCIEIOBATEIBHOCTH HA CIEKTP
dbopMUpyeMOro curHaia
HekorepenTHas 1eMOyJIsLKs OMHAPHOTO YaCTOTHOTO MAaHHUITYJIMPOBAHHOT'O CHTHAJIA

. MccnenoBanue CUCTEMBI CBS3M C IEJIbTa-MOLYJISLUEH, COCTOSIEN U3 T€HEPATOpPa CUTHAIIOB,

MOJYJISATOPA, TUHUU TIEPEIadn, JEMOTYIIATOpa U OCIUILIOrpadaBoIbTMETPA.

N3yuenne nmuknnueckux KoaoB (7, 4). CucremaTuyeckoe KOAMPOBAHUE U JEKOJIUPOBAHHE C
UCIIPABJICHHEM OJTHOKPATHBIX OMHUOOK. MOJIeTupOBaHKE JBOMYHOTO CHMMETPUYHOTO KaHaa C
HE3aBHCUMBIMH olrOkamu. OleHKa BEPOSITHOCTH OIMIMOKH MOCIIE JEKOIUPOBAHUS.

N3ydeHue cxeMmbl CUCTEMaTHYECKOTO KojJepa Hukiandeckoro konaa (15, 11) Ha ocHoBe
pekypcuBHOro mudposoro ¢puibTpa. M3yyeHne TPUHIUINOB JECHUS BYX MOJIUHOMOB C
MOMOIIBIO TAKUX (PUIIBTPOB.

UccnenoBanue kona Puga-Conomona Han nonem GF(p), rae p - npocroe uucio. U3yuaercs
BapUaHT KOaupoBaHus S(X) = a(x)*g(x), a TakkKe NeKOJUPOBAHKUE C UCIIPABICHHEM OIIUOOK IO
CHUHJPOMY - OCTaTKy OT JICJICHUS.

W3ydeHue cBEpTOYHBIX KOJIOB CO CKOPOCTBHIO KOAUPOBaHUsS 1/2: KOAMpOBAHUE, TOPOTOBOE
JEKOAMPOBAHKE U JCKOIMpOBaHUe o0 Butepou.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
nporokon Ne 3 or«31» 10 2019rT.

COI'JTACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBemyromnuii Beiyckatomieit kag. TY T.P. I'azu3zoB CormnacoBaHno,
dccabe2f-73cc-455a-
9018-2fcc230a841e
3aBenytomuii obecrnieunBatomieit kag. PTC C.B. Menuxos CornacoBaHno,
385c¢9¢7d-2407-461d-
8604-80cee7018227

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Crapumii npenonasatens, kad. TY A.B. byceirnna  CorzacoBaso,
7d0bdef1-6£57-4269-
9fbe-4beb03053805

Crapmuii mpenonaBarens, kag. PTC J1.0. HoznpeBateix CoryiacoBaHo,
bd0039b0-9¢48-4859-
9803-60c9ddba7116

PA3PABOTAHO:

Crapuii mpenoaBarens, kag. PTC IT.A. ITonssacKMX ~ PaspabotaHo,
5f5b6d4b-74fa-48c5-
bc98-5d9d952112ca

Accucrtent, kag. PTC E.C. ITackanp Pa3paborano,
5dc04811-7659-40dd-
ab8f-33d0e4292386
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