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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).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.0.05.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Kommerenmusa
KOMIIETEHIINHU TUCLAILIINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaTh MAaTEMAaTUYECKUE OCHOBBI JIJIs1 PELICHUS
HCIIOIB30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI TEXHUYECKHUX 3a]ad.

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMeTb aHAIU3UPOBATH CUCTEMBI CBSI3H,
pemeHus 3anaq aHAJIM3UPOBATH MPOOJIEMBI, MPOLECCHI U SBJIEHUS, KOTOPHIE B HUX
MHXCHEPHOH [IPOLIECCHI U SBJICHUSA B MIPOUCXOMAT, UCIIOIB30BATh HA IIPAKTUKE
ACATCIILHOCTH oOnactu QpU3MKH, 0a30BbIe 3HAHUS U METOABI (PH3UUECKUX
UCIIOJIB30BATh HA IIPAKTUKE  |HMCCIECJOBAHUM, a TAKXKE YMEET IPUMEHSTh
0a30BbIe 3HAHUS U METO/IbI METO/BbI PEIICHNS MAaTEMAaTUYECKUX 3aa4 B

(U3NUECKUX UCCIICIOBAHUM, a |CHCTEMaX CBS3H.
TAaK¥KXC YMCECT NPUMCHSITH
MCTOJbI pCHICHUA
MareMaTn4dCcCKuX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Braneer BiiageTs mpakTHYeCKMMH HABBIKAMH PEIICHUS
MPAKTUYECKMMU HAaBbIKAMU  |3aa4 IO CUCTEMAaM CBSI3H.
pelIeHNs HHKEHEPHBIX 3a]a4
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OIIK-2. Cnocoben
CaMOCTOSTEIIEHO
IPOBOJIUTH
AKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJTYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIEI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAHMUS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEICTABJICHHS ITOJTYICHHBIX
JIAHHBIX

3HaTh OCHOBHBIE ITPUEMBI IO 00padOTKe
MH(POPMALIUU C CUCTEMAaX CBS3H.

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YMeTh BBIOUpaTh METOIUKHU MCCIIEIOBAHUIA
JUISL CUCTEM CBSI3H.

OIIK-2.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Bnagets naBpIkaMu MMPOBCACHUA
HCCIIEAOBaHUM B CHCTEMaX CBs3H, O6pa6OTKI/I
" IpCACTABJICHUA MTOJYUCHHBIX JaHHBIX.

IMpodeccuonanbHbIe KOMIIETEHIIUH

[TIKP-22. CniocobGen
MIPOBOAUTDH PACUETHI IO
MIPOEKTY CETEM,
COOPYXKEHUI U CPe/ICTB
MH(POKOMMYHUKALIUN B
COOTBETCTBUH C
TEXHUYECKUM 3aJJaHUEM
C UCTOJIb30BaHUEM KaK
CTaHJapTHBIX METO/IOB,
MIPUEMOB U CPEJCTB
aBTOMAaTHU3AINH
MIPOEKTUPOBAHUS, TaK U
CaMOCTOSITEIILHO
CO3/1aBaeMbIX
OPUTHHAIIBHBIX
porpamMm

IIKP-22.1. 3naetr
HOPMAaTHBHO-TIPABOBBIC,
HOPMATHUBHO-TEXHUYECKHE
OpraHU3aIMOHHO-
METOANYECKUE JOKYMEHTHI,
pErIaMeHTHPYIOIINE
MIPOEKTHYIO MOATOTOBKY,
BHEJIPEHUE U DKCILTYaTaIHIO
CHCTEM BUJIEOCBS3H,
CTPOUTEITLCTBO OOBEKTOB
CBSI3U

3HaTh HOPMATUBHO-TIPABOBbIE, HOPMATHUBHO-
TEXHUUYECKHUE U OPTaHU3aIlHOHHO-
METOJINYECKUE IOKYMEHTHI,
peraaMeHTHPYIOIINE MTPOSKTHYIO OTOTOBKY,
BHEJJPEHUE U SKCIUTyaTallMI0 CUCTEM CBS3H
(TeeKOMMYHUKAIIHOHHBIX CUCTEM).

IIKP-22.2. YMeeT BBIABISITE U
AHAJIU3UPOBATH
MPEUMYILECTBA U HETOCTATKU
BAPHUAHTOB ITPOEKTHBIX
PELIEHHI, OLIECHUBATH PUCKH,
CBSI3aHHBIE C peAIM3aLnei
MIPOEKTA OCTPOCHUS
BUJICOUH(DOPMAITMOHHBIX
CHCTEM

YMeTh AHAJIU3UPOBATD MOJTYUYCHHBIC CUCTCMbI
CBA3U, TCCTUPOBATH UX, BBISBJIATH
HCTOYHOCTHU U YCTPAHATH HX.

I1IKP-22.3. Bnaneer
HaBbIKaMH c60pa HUCXOOHBIX
MaHHBIX, HEOOXOOUMBIX I
pa3pabOTKU MPOESKTHOM
JOKYMCHTAlUU 1JIA
MTOCTPOCHHUS
BI/II[GOI/IH(i)OpMaHI/IOHHI)IX
CUCTEM

Bnaneer naBbikamu cOopa UCXOTHBIX
JTAHHBIX, HEOOXOIUMBIX IS Pa3pabOTKu
CUCTEMEI CBSI3U.
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ITKP-23. Cniocoben
OCYIICCTBIIATh
MOJITOTOBKY THITOBBIX
TEXHHUYECKUX TPOCKTOB
Y TICPBUYHBIA KOHTPOJIb
COOTBETCTBUS
pa3zpabaThIBaeMBbIX
MIPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAITUU Ha
pa3InyYHbIC
WH(POKOMMYHHUKAIIMOHH
bI€ 0OBEKTEI
HAIIMOHAILHBIM U
MEXTyHAPOTHBIM
CTaH/JapTaM H
TEXHUYECKUM
peraamMeHTam

[1IKP-23.1. 3HaeT npuHIUIIBI
CUCTEMHOIO I10J1X0/1a B
MIPOCKTUPOBAHUHU
BUJICONH(DOPMAITMOHHBIX
CUCTEM

3HaTh MPUHIMITEI CHCTEMHOTO MOIX0a B
MIPOCKTHPOBAHUN CHCTEM CBSI3U
(TeeKOMMYHHUKAIH).

ITKP-23.2. 3Haer
COBPEMEHHBIC TEXHUYECKHE
pereHus co3aHusl 00bEKTOB
1 CHCTEM BHJICOCBSI3H U €€
KOMIIOHEHTOB, HOBEIIIee
obopynoBaHue u
porpaMMHOe o0ecreueHue

3HaTh COBPEMEHHBIC TEXHUUECKUE PEIICHUS
CO3/1aHUsI OOBEKTOB U CHCTEM CBSI3U
(TeIEeKOMMYHHMKAITMOHHBIX CUCTEM) U €€
KOMITOHEHTOB.

ITIKP-23.3. Bmageer
HaBbIKaMUu OoopmIIeHuUs
MIPOEKTHOM IOKYMEHTAlLIUU B
COOTBETCTBHH CO
CTaHJapTamMu U
TEXHUYECKUMHU pErIaMeHTaMu

Brnanets HaBbIKaMu 0OPMIICHHUS TPOESKTHOMN
JIOKYMEHTAIlUU B COOTBETCTBUH CO
CTaHJapTaMH U TEXHUYECKUMU PETIaMeHTaMu
B 00JIACTH CBA3U.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpsl
Bunb! yueOHOI 1esTeNbHOCTH
4acoB |6 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 66 66
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHS 14 14
JlaGopaTopHbie 3aHITHS 24 24
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 78 78
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 62 62
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 16 16
IHoaroroBka u capavya 3K3aMeHa 36 36
OO0mas Tpy10eMKOCTh (B 4acax) 180 180
Oo0wmas TpynoeMKkocTh (B 3.e.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3nennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabmuue 5.1.
Tabnura 5.1 — Pa3genst (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH 1eATeIbHOCTH
Jlek. Cam. | Bcero

[Tpak. | JIa0. dopmupyembie

Ha3Banus pasnenoB (TeM) IUCHIUTIIMHBI | 3aH., pab., | vacos (6e3
3aH., 4| pao. KOMITIETEHIINH

q 4 | 3K3aMeHa)

6 cemecTp
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1 Monynsauusi. CnekTpaiabHBIM COCTaB. 2 2 4 12 20 OIIK-1, OIIK-2,

[TIKP-22, I[IKP-23
2 @opMUPYIOITUHI U COTJIACOBAHHBIN 2 2 - 6 10 OIIK-1, OIIK-2,
bunsTpsl. X postb. [TKP-22, TTKP-23
3 YacToTHast MAaHUMYJISALIMS C - - - 6 6 OIIK-1, OIIK-2,
HENpephIBHON (a3oil. [TKP-22, ITKP-23
4 DKOHOMHBIE (C)KMMAIOIIUE) KOIBI. 2 2 - 6 10 OIIK-1, OIIK-2,

[TIKP-22, I[IKP-23
5 IlponyckHast crmtocOOHOCTh KaHAJIOB 2 1 - 6 9 OIIK-1, OIIK-2,
CBSI3H. [IKP-22, [IKP-23
6 YacToTHas 1 SHEpreTuyecKas 2 1 - 6 9 OIIK-1, OIIK-2,
3¢ (HEeKTUBHOCTH CUCTEM PAJUOCBSI3H. [IKP-22, I[IKP-23
7 Konwt Xadhdmana u [llennona-daHo. 2 - - 2 4 OIIK-1, OIIK-2,

[TIKP-22, I[IKP-23
8 Koarr Jlemmiensa-3uBa u Jlemrmens- 2 - - 1 3 OIIK-1, OIIK-2,
3uBaYsmua. [IKP-22, [IKP-23
9 KonupoBaHue peuu B cuctemMax 2 - 4 3 9 OIIK-1, OIIK-2,
PaauOCBSI3H. TI1IKP-22, IIKP-23
10 [IpuHIUIIBI CHHXPOHHU3ALIUU B - - - 1 1 OIIK-1, OIIK-2,
CHUCTEMaX PAJUOCBS3H. [TIKP-22, I[IKP-23
11 IlpuHIUIIBI pacIMpEHUsl CIEKTPA B 2 1 - 1 4 OIIK-1, OIIK-2,
CHUCTEMax PaJNOCBS3H. TI1IKP-22, TIKP-23
12 ABTOMaTHyeCKas peryjaupoBKa - - - 1 1 OIIK-1, OIIK-2,
YCUJICHHS B CUCTEMAX PAJAUOCBS3H. [IKP-22, [IKP-23
13 [punnumns: moaysiiuu OFDM. - - - 1 1 OIIK-1, OIIK-2,

[TIKP-22, I[IKP-23
14 IMpunuunst MIMO. 2 - - 1 3 OIIK-1, OIIK-2,

[IKP-22, [IKP-23
15 JIuneitnbie OJIOYHBIC KOJIBI. 2 2 - 1 5 OIIK-1, OIIK-2,

[TKP-22, [IKP-23
16 Lluknuaeckre KOIbI. 2 2 8 2 14 OIIK-1, OIIK-2,

[TIKP-22, I[IKP-23
17 Konwl Puna-ComomMmona. 2 1 4 2 9 OIIK-1, OIIK-2,

[IKP-22, [IKP-23
18 Konp! boy3a-Hoynxypu-XokBuHrema. | - - - 1 1 OIIK-1, OIIK-2,

[TKP-22, [IKP-23
19 Huzkomnotnoctaeie (LDPC) koapi. - - - 1 1 OIIK-1, OIIK-2,

[TIKP-22, I[IKP-23
20 CBepTOYHBIE KOJIBI. 2 - 4 12 18 OIIK-1, OIIK-2,

[IKP-22, [IKP-23
21 CurHajnbHO-KOJOBbI€ KOHCTPYKIIUH. - - - 6 6 OIIK-1, OIIK-2,

[TKP-22, [IKP-23

Hroro 3a cemectp| 28 14 24 | 78 144
Utoro| 28 14 24 | 78 144

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.

Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. IO JICKIIHSIM)
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Hazpanust pa3nenos (tem)
JUCHUITIINHBI

Copnepxanue pa3esioB (TeM)
JUCHUTUTUHBI (B T.Y. 1O JICKIIHSM)

TpynoemkocTsb
(JIeKIIMOHHBIC
3aHATHUSA), U

dopmupyemble
KOMIIETCHIIUU

6 cemecTp

1 Monynsuus. CiekTpanbHbIi
COCTaB.

Ponps Mmonymnsauuu B cucreMax
nepeaayun uapopmanuu. Paznuune
aHaJIoroBOM U U(POBOH
moayisiuu. TpeboBaHus k
CIIEKTpaM CHUTHAJIOB B
COBPEMEHHBIX

cucTeMax nepeaayd UH(HOpMaIHH.
Temnosoii myMm. CriekTpanbHas
IJIOTHOCTh

MOIIHOCTH curHana. CrnexTpsl
curgainoB ¢ AM, ®M, UM u
OFDM wmonynauuamu. Tpu
MOKOJIEHUS IIU(PPOBBIX CUCTEM
CBSI3U: aHAJIOTOBbIE, THOPUIHBIE U
QpoBHIE.

OIIK-1, OIIK-2,
[IKP-22,
[IKP-23

Hroro

2 @opMuUpyHOUIUN U
corjlacoBaHHBIN GUIBTPHI. 1X
pOJIb.

CnektpasibHasi IIJIOTHOCTh
CIIy4ailHOM MOCJIEeA0BaTEIbHOCTH
UMITYJIECOB MPSMOYTOJILHOM
(dhopmbl. CkopocTh criaza
MOIIIHOCTH B 3aBUCUMOCTH OT
gacTtoTsl. Heo0XoaumMocThb
CTJIaKUBaHUS (POHTOB
UMITYJIbCOB. PUIBTP
"MpUNOIHATOr0" KOCHHYCA.
OcobeHHOCTH peanu3aluu
¢dbunpTpa B iudppoBom

BUJIE: BIUSHUE HA (OPMUPYEMBIiA
CIIeKTp (haKTOpoOB

JUCKPETHOCTH U OTPAaHUYEHHOCTH
10 BPEMEHU UMITYJIbCHOU
XapaKTePUCTHUKU; BIUSIHUE HUDPO-
aHAJIOrOBOTO MpeoOpa3oBaTEs.
TernmoBol myM Kak OrpaHUYUTENb
IPOU3BOJUTENEHOCTH CUCTEM
cBs3u. CornacoBaHHbBIN QUIBTP
KaK QUIbTp, JOCTABISIOIUI
MaKCHMYyM OTHOILIEHUIO
CUTHAJI/IIYM IpU HATUYUU
aJJIMTUBHOTO O€JIoro nryma.
Heo6xomuMocTs corinacoBaHus
aAMIUIUTYIHO-4YaCTOTHOM
xapaktepucTuku (AYX)
dhopmupyromero ¢uibTpa ¢ AUX
coryiacoBaHHOro. ®uibTp "KOpeHb"
13 "MPUNOIHITOr0" KOCHHYCA.

OIIK-1, OIIK-2,
IIKP-22,
ITKP-23

Hroro
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3 YacToTHast MAaHUTTYJISALIHS C OdopmieHrE OTIETOB TIO OIIK-1, OIIK-2,
HENPEePBIBHON (ha3oii. nabopaToOpHBIM paboTaMm. [TIKP-22,
[TIKP-23
Htoro
4 DKOHOMHBIE (C)KUMAIOIINE) CoOcTBeHHas nHpOpMaLU. OIIK-1, OIIK-2,
KOJBL. OHTpONHUs UCTOYHUKA. [IKP-22,
N30bITOuHOCT. B3auMHuas [IKP-23
uHpopMarus. [IpuHIune!
BEKTOPHOT'O KBaHTOBaHUS
MCTOYHHUKA.
Hroro
5 IlponyckHast crmtocoOHOCTh CkopocTs niepeaaun nHGpopMaIum. OIIK-1, OIIK-2,
KaHaJIOB CBSI3H. [TponyckHas criocOOHOCTS. [TKP-22,
[Iponycknas [TKP-23
CIIOCOOHOCTH JIBOMYHOTO
CUMMETPUYHOTO KaHajia CBS3H.
[IpomyckHas cnocoOHOCTh KaHaa
CO CTUPAHUSIMH.
Hroro
6 YactoTHas u sHepreTuueckas |CBsi3b MEXy "aHAJIOTOBBIM" 1 OIIK-1, OIIK-2,
3P PEKTUBHOCTH CUCTEM "HUPPOBHIM" OTHOIICHUSIMU [IKP-22,
PaguoCBs3H. curHas-iym. HopmupoBannas [IKP-23
NPOITYCKHAs CIIOCOOHOCTh KaHaa.
Ckopoctb koaupoBanus. Teopema
[llenHOHA, €€ WITIOCTPALIUSL.
[Ipenen Illennona, npenen
JIBOMYHOT'O KaHaJla CBSA3U: JKECTKUE
pelIeHusI U MATKHUE PEIICHUSI.
Hroro
7 Konpl Xappmana u lllennona- |[ToctpoeHue kogoBoro gaepena Koja OIIK-1, OIIK-2,
daHo. Xag¢pmaHa 1o BepoSATHOCTIM IIKP-22,
cuMBOJIOB. [locTpoeHue ko1oBou [IKP-23
tabauisl koga lllennona-dano o
BEPOSITHOCTSIM CUMBOJIOB.
[IpedurcHoe cBOMCTBO KOJOB.
Pacuer cpengneit JMHbBI KOJOBOTO
CJIOBa MOJYYEHHOro Koja. Pacuer
U30BITOYHOCTH JI0 U TOCIIe
KogupoBaHus. [[puHImnsI
MHOTOOYKBEHHOTO KOJUPOBAHHSI.
Hroro
8 Konrpl Jlemnensa-3uBa u CocraBrieHue TaOIHUITBI-CIIOBAPS OIIK-1, OIIK-2,
Jlemnena-3uBayomua. kona Jlemnensa-3uBa. JJocronHcTBa TIIKP-22,
W HEJIOCTATKHU Koxa Jlemmnensa-3uBa. I[TIKP-23
CocraBneHue TabIuIbI-CIOBaps
kona Jlemnena-3uBa-Yomnua.
Hroro
7
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9 KonupoBanue peuu B HccnenoBanue CUCTEMBI CBSI3H C OIIK-1, OIIK-2,
CHUCTEMaX PaJHOCBS3H. JIETbTa-MOIYJISIUUEH, COCTOALLIECH [TIKP-22,
13 reHepaTopa CUrHAJIOB, [IKP-23
MOJAYJISITOPA, TUHUU TIEpeIayu,
JIEMOJTYJIATOpa U OCIuIorpada-
BOJIbTMETDA.
Hroro
10 IMpunnumnsl cuaxponu3anuu B |[IpopaboTka JIeKIIHOHHOTO OIIK-1, OIIK-2,
CHUCTEMaXxX PaJUOCBS3H. Marepuaia. [TKP-22,
ITIKP-23
Hroro
11 IpuHIUIIBI pacuIUpEeHUs JlocTonHCTBa CUTHAJIOB C OIIK-1, OIIK-2,
CIIEKTpa B CUCTEMAX PaJANOCBA3U. | pPACHIMPEHHBIM CIIEKTPOM. [TKP-22,
[IceBnocnyuaiinbie [TKP-23
MOCJIEIOBATETLHOCTH
(MnocnenoBatenbHOCTH). KOIBI
Tonna.
Hroro
12 ABToMaTtmdecKkas [IpopaboTka JEKIIMOHHOTO OIIK-1, OIIK-2,
pEryIupoBKa YCUIICHUS B Marepuaia. [TIKP-22,
CHUCTEMaX PAJHOCBS3H. [TIKP-23
Hroro
13 [IpuHUUIIBI MOTYJISIIIUN [ToaroroBka K MpakTUYECKUM OIIK-1, OIIK-2,
OFDM. 3aHIATHUSM, CEMUHApaM, IpopadoTKa [TKP-22,
JIEKLIMOHHOTO MaTepuaa. [IKP-23
Hroro
14 TTpuaunser MIMO. Knaccudpukanus MIMO: OIIK-1, OIIK-2,
SISO(kmaccuueckuii BapuaHT), [TKP-22,
SIMO [TKP-23
(pa3necennsrit npuem), MISO
(pa3HeceHHas repeaaya),
SUMIMO (01HOTOJIB30BATEIHCKOE
MPOCTPAHCTBEHHOE YIUIOTHEHHE),
MU-MIMO
(MHOTOTIOJIB30BATEHCKOE
MIPOCTPAHCTBEHHOE
ymioTHeHne ). CTpyKTYpHBIE CXEMBbI
MIMO cornacHo kiaccupuKaIum.
Hroro
8




15 JIuuetiubie OJIOYHBIE KOOBL.

[Topoxpaaromas matpuna. Konosas
tabnuia. KonoBoe paccrosinue.
KpaTtnocTp

0OHapy>KeHHsI, HCTIPABJICHUSI U
BOCCTAHOBJICHUSI CTEPTBIX
cuMBOJI0B. OripesiesieHue K010BOro
paccTosHUSA IO KOJOBOW Tabiaue.
Cucrematuueckas popma
HOPOKAAKOLIEH MATPULIBL.
[IpoBepounas matpuna. Cunapom.
PasnosxxeHnne BEKTOPHOTO
IPOCTPAHCTBA HA CMEKHBIE
kJjaccsl. Onpenenenre KoJg0BOro
pacCTOsIHUSA 10 IIPOBEPOYHOMN
MaTpulie

OITK-1, OTIK-2,
TIKP-22,
TIKP-23

Htoro

16 Luknuyeckre KOapbl.

DyHIaMEHTAIbHOE CBOWCTBO
LUKINYECKUX KOJOB.
HynpnonuuoMm u ero
(akropuzarnus. [Topoxmaromuit
IIOJIMHOM U €r0 €IMHCTBEHHOCTh
JUTs 3aJaHHOTO Koa. CBsi3b
IIOPOKIAFOLIETO MMOJMHOMA U
MIOPOKIAOLIEN MATPHUILIBI.
[IpoBepOYHBII ITOJTUHOM, €r0 CBA3b
C IPOBEPOYHOU MATPULIEH.
CucremMaTH4eCKUN HUKINYECKUI
koJ. CucreMaTuuecKkuii Koaep Ha
ocHoBe 1udpoBoro ¢punbTpa. Poms
OCTaTKa OT JICJICHUS JABYX
MIOJIMHOMOB. JlekoiupoBaHue ¢
UCIIPABIICHUEM OLITUOKH.
JexonupoBanue ¢
BOCCTAaHOBJIEHUEM CTEPTHIX
CHMBOJIOB.

OIIK-1, OIIK-2,
IIKP-22,
[IKP-23

Hroro

CornacoBaHa Ha noptane N2 67465




17 Koasr Puna-Comomona.

Onementsl nosist ["anmya GF(p”q),
rje p - mpoctoe uucio (2, 3, 5, 7,
11...) Kak q-MepHbIe BEKTOpa U3
P3HaYHBIX CUMBOJIOB. Onepanuu
YMHOXKEHUS U CIIOKEHUSI.
[Toposknaromuii MOJIMHOM KOJIOB
Puna-Conomona. I'panuia
CuHrnrona.

[IpoBepOYHBI OJIUHOM KOAOB
Puna-Conomona. Crioco6
KOJMPOBAHUS Yepe3 JUCKPETHOE
npeoOpazoBanne Oypne (II1D).
Crnioco0 oOpalieHus: MaTpuIbl
HII®D. [IlekonupoBanue koxa Puna-
ConoMoHa ¢ ucnpaBiieHUEM
OLIMOOK.

OITK-1, OTIK-2,
TIKP-22,
TIKP-23

Hroro

18 Konp! boysa-Hoynxypu-
XOKBUHIE€Ma.

CaMocTosITeIbHOEC U3YUYCHUE TEM
(BOMPOCOB) TEOPETHUECKOM YaCTU

Kypca

OIIK-1, OIIK-2,
[IKP-22,
[IKP-23

Hroro

19 Huzkomnotnoctaeie (LDPC)
KOJIBI.

CamocTosITeTbHOE U3YYCHUE TEM

(BOTIPOCOB) TEOPETUIECKON YACTH
Kypca, MpopadoTKa JIEKIIMOHHOTO
Marepuara.

OIIK-1, OIIK-2,
IIKP-22,
[TKP-23

Hroro

20 CBepTOUYHBIEC KOJBI.

[Hopoxnaronue noauHoMbl. Cxema
KOJUPYIOIIET0 YCTPOMCTBA.
Huarpamma

COCTOSIHMM Kozepa. Pa3pemeHnbie
KOJIOBBIE I10CJIEI0BATEIbHOCTH.
CBoOoaHOE paccTosiTHUE KOJa.
[ToporoBoe nexkoarpoBaHue KoJa.
Pemerka xoma. Anroputm
JnekoaupoBaHus mo Butepou.

OITK-1, OTIK-2,
TIKP-22,
TIKP-23

Hroro

21 CurnajapHO-KOIOBEIE
KOHCTPYKIHUU.

CaMocTosITeIbHOEC U3YUYCHUE TEM
(BOMPOCOB) TEOPETHUECKOM YaCTU

Kypca

OIIK-1, OIIK-2,
IIKP-22,
[IKP-23

Hroro

Hroro 3a cemectp

28

Hroro

28

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. llpakT4yeckue 3aHATUSA (CEMHUHAPHI)

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

HasBanwus paznenos
(TeM) TUCIIUTITUHBI

HaumenoBanue MPAKTUYCCKUX 3aHATHMN

(cemurHapoB)

TpynoemMKkocCTs,
q

dopMupyemebie
KOMIIETEHILIUU

6 cemecTp

CornacoBaHa Ha noptane N2 67465
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1 Monynsuus.
CrexTpanbHbIi
COCTaB.

PacueT ciekTpaibHOM TUIOTHOCTH UMITYJILCOB
TPEYToJIbHOU (POPMBI HA OCHOBE U3BECTHOM
CHEKTPAJIbHOM MJIOTHOCTU UMITYJILCOB
npsSMOYTOJIBHOM popmel. Pacuer
KOPPEISHOHHBIX (DYHKIHHA 111 HEKOTOPBIX
BUJIOB MOAYJISIIUU: C IUHEHHBIM
npeodpazoBaHueM OUTOB (CyMMa U
Pa3HOCTD), C YepETOBAHUEM TOJISIPHOCTH
(AMI, YIIN), ¢ uuknuyeckum
npeobpazoBanueM (MLT-3).Pacuer
CHEKTPaJIbHBIX IUIOTHOCTEHN IO
KOppensiuoHHbIM QyHKIusaM. [locTpoenue
COOTBETCTBYIOIIUX TPaPHUKOB, X aHAIHU3.

OIIK-1, OTIK-2,
TIKP-22, TIKP-23

Htoro

2 ®opMupyomun u
COTJIaCOBAaHHBIN
¢mbTphl. VX posib.

Brruncnenue npenenbHbIX 3HaUCHUH
yacToTHOM xapaktepuctuku (UX) dpunbrpa
"OPUIMOAHATOTr0" KOCHHYCA Il 0COOCHHBIX
yactoT. [loctpoenue "ot pyku" rpadukon
aMIuTy 1HoM UX U UMITyJIbCHOM
xapakrepuctuku (MUX) ¢punprpa. Pacuer Ha
KOMIIBIOTEPE C MOMOLIBIO AUCKPETHOTO
npeodpazoBanus Oypbe ammuTyaHoi UX
¢unbTpa no AucKkpeTHo u puHuTHOM UX
¢unbTpa. [loctpoenue "ot pyku" oTKINKa
¢dopmupyromero GuiabTpa (10 HUdpo-
aHaJIOrOBOTO NMpeoOpa3zoBaTesl) Ha 3a1laHHYIO
OUTOBYIO MOCJIEI0BATENBHOCT. PacueT
MIPEENIbHBIX 3HAUE€HUH YaCTOTHOM
xapakrtepuctuku (UX) ¢punprpa Tuna
"KopeHb'" U3 "mpUNOJHATOr0" KOCUHYyca s
0COOEHHBIX YacTOT C MOMOLIBIO MPOrPAMMBbI
KOMIIBIOTEPHOM

anreOpsl SymPy. [Toctpoenue "ot pykn"
rpauKoB aMIUIUTYIHOW UX ¥ UMITYJIbCHOM
xapakrepuctuku (MX) ¢punprpa. Pacuer Ha
KOMIIBIOTEPE C MOMOLIBIO AUCKPETHOTO
npeobpazoBanus Oypbe ammutyaHoi UX
¢unbTpa no AucKkpeTHol u puHuTHOM UX
¢unbTpa. [loctpoenue "ot pyku" oTKINKa
CorJIacoBaHHOTO (uibTpa (B udppoBoM
BUJIC) HA 3aJJaHHbII BXOJHON CUTHAJI.

OIIK-1, OIIK-2,
[IKP-22, IIKP-23

HUroro

4 DKOHOMHEIE
(cxuMaronue)
KOJIBI.

Omnpenenenne coOCTBEHHON MHGOPMAITIH.
Omnpenenenne SHTPONUHN UCTOUHUKA.
Onpenenenne n30BITOYHOCTH UCTOUYHHUKA.
Omnpezenenne B3auMHON WH(DOpMAITUH.
N3yyenue npuHIMIIOB BEKTOPHOTO
KBaHTOBAHHUS NCTOYHUKA.

OIIK-1, OIIK-2,
ITKP-22, IIKP-23

Hroro

CornacoBaHa Ha noptane N2 67465
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5 IlponyckHas
CIIOCOOHOCTH
KaHaJIOB CBSI3H.

Brranciienue npomyckHoi crmocoOHOCTH
PA3JIMYHBIX KaHAJIOB CBA3U.

OIIK-1, OTIK-2,
TIKP-22, TIKP-23

Htoro

6 YacToTHas u
SHEepreTHYecKast

3¢ (HEeKTUBHOCTh
CUCTEM PaJHOCBS3H.

[TocTpoeHue ¢ TOMOIIBIO KOMIIBIOTEPA
rpaduKOB 3aBUCUMOCTH TIPEIETHHON
sHepreTUdeckoi 3QpekTuBHOCTH Koaa (ab)
0T cKopocTH koaupoBanus (ot 0 110

1) ans ABOMYHOM MOAYISIIIAK (KECTKHE
peIleHUs U MATKHUE PEICHUs) U TIPU
OTCYTCTBUH MOAYJISINHN KaK TAKOBOM.
Nnmroctparus ¢ moMoIso KOMIboTepa
MpeIeIbHOT0 YHEPTETHUECKOTO BEIMTPHIIIA OT
KOJMPOBAHUSI.

OIIK-1, OIIK-2,
[IKP-22, IIKP-23

Hroro
11 ITpunHIUne! I'enepanms nceBaocay4aHbIX OIIK-1, OIIK-2,
pacipeHust nocienoBarenbHocTel (M- [TKP-22, ITKP-23
CIEKTpa B CHUCTEMax |MOCIeA0BATEIHLHOCTEH) C TOMOLIBIO
PaINOCBSI3H. nudposeix GuibTpoB.CBoMcTBA M-
nocnenoBarenbHocTted. Koawl I'omna.
Hroro

15 JInueiiusie
OJIOYHBIE KOJIBI.

CocraBiieHue KOJIOBOM TaOJIUIIBI.
OmnpeneneHne KOA0BOTO PACCTOSHHUS 110
KO0BOH Tabnuie. OnpenencHne KpaTHOCTH
rapaHTUPOBAHHOTO OOHAPYKEHUS,
UCTIPABIICHUSI M BOCCTAHOBIICHUS CTEPTHIX
cuMBOJIOB. [IpuBeneHne MOpokaaroIIeh
MaTpHIIBI K cucTeMarndeckoit popme. CBs3b
MOPOKIAIOIICH MAaTPHIIBI C IIPOBEPOTHOM.
Cunapom. JlekoaupoBaHue ¢ UCIIPABICHUEM
OJTHOKPATHBIX OIMHUOOK. Pa3noxenue
BEKTOPHOT'O IIPOCTPAHCTBA HA CMEIKHBIC
KJIACCHI.

OIIK-1, OTIK-2,
TIKP-22, TIKP-23

Htoro

16 Huknuueckue
KOJIBI.

OnpezneneHye NOPOKAAIOLIEH MAaTPHUILIBI 10
nopoxaarouiemMy noiauaomy.Onpenenenue
MIPOBEPOYHOTO MOJMHOMA 110
nopoxaarouemy. Koaguposanue
cucTeMaTHyecKuM kojoM. [IpoBepka
(yHIaMEHTaIbHOTO

CBOMCTBA LIMKINYECKOro koaa. Haxoxxnenue
YaCTHOTO M OCTAaTKa OT JENCHUS JBYX
MIOJIMHOMOB: aJIreOpanyecku 1 ¢ TOMOIIbIO
uudposoro ¢punbTpa. Koppekrop:
JIEKOTUPOBAHUE C UCIIPABICHUEM
OJTHOKPATHBIX OLIHOOK.

OIIK-1, OIIK-2,
[IKP-22, IIKP-23

HUroro

CornacoBaHa Ha noptane N2 67465
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17 Konasr Puna-
CoJioMOHa.

Onepauuu ¢ 3nemMeHTamMu HaJl nojem [anya
GF(p"q). Onpenenenue nopoxaaroero
noauHoMa koja Puna-Conomona.
Ornpenenenue

IIPOBEPOYHOTO MOJIMHOMA KoJia Puna-
Conomona. [IpuBenenre nopoxxaaronx u
IPOBEPOYHBIX MATPUL], 3alIICAHHbIX B
UKJINYECKON popMe, K CHCTEeMaTHYECKOU
tdopme. Komuposanne kogom Pusa-
Conomona

4yepe3 MaTpUILy JUCKPETHOTO
npeodpazoBanus Pypre (AI1D).
Boruncnenue ooparnoit marpuist AT1D.
Hexonuposanue koga Puna-Conomona ¢
UCIIPaBJICHUEM OJTHOKPATHOM U ABYKPaTHOU
OIIHMOKHU.

OIIK-1, OTIK-2,
TIKP-22, TIKP-23

Hroro 1
Hroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabnuua 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboOT
HasmanA DIIEION | Hanvenonanme saGopatopmsx pagor | TPYIONKOSTE: | DOPMIDYOMIC
6 cemecTp

1 Monynsauus. N3yuyeHune CrIeKTpOB CUTHAJIOB C IUHEHHON 2 OIIK-1, OIIK-2,
CrnexTpanbHbIi Moaysauuen. IlokaspiBaeTCs BIUsHUE ITKP-22, IIKP-23
COCTaB. (bopMBI UMITYJICAHOCUTENS U (PYHKIIUH

KOppesui OMTOBOM MOCIE10BATEIbHOCTH

Ha CIIeKTp (opMUpPYyEMOro cUrHaua

HekorepenTHast 1eMoay isiiiust OWHAPHOTO 2 OIIK-1, OIIK-2,

YaCTOTHOI'0 MAaHMITYJIMPOBAHHOI'O CUTHAJIA ITKP-22, IIKP-23

Htoro 4

9 KogupoBanue HccenenoBanue CUCTEMBI CBSI3H € 4 OIIK-1, OIIK-2,
pedd B CUCTEMAX  |ACJIBTAMOLYJIALUEH, COCTOSALICH U3 ITKP-22, IIKP-23
pasuoCBs3H. reHepaTopa CUTHaJIOB, MOJYJIATOPA, JIMHUN

nepenadu, JEMOLYJIATOpa U

ocuuiiorpagdaBoJbTMETpa.

Hroro 4

CornacoBaHa Ha noptane N2 67465
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16 Luknmuueckue
KOJIBL.

Nzyuenune nukimueckux koqoB (7, 4).
CucreMaTH4ecKoe KOAUPOBAHUE H
JIEKOIMPOBAHKE C UCTIPABIICHUEM
OJIHOKPATHBIX OIIMOOK. MojenupoBaHue
JBOMYHOTO CHMMETPUYHOTO KaHaja ¢
HEe3aBUCUMBIMU omuOkamu. O1ieHka
BEPOATHOCTH OIIUOKHU IOCIIe
JIEKOTUPOBAHHSI.

OITK-1, OTIK-2,
TIKP-22, TIKP-23

M3ydeHne cXxeMbl CHCTEMaTHIEeCKOTO KoJiepa
nukimyeckoro konaa (15, 11) Ha ocHOBe
peKypcuBHOTO 1H(ppoBOTO HUIBTPA.
V3ydeHne MpUHIIUTIOB ACTICHHS IBYX
MOJTMHOMOB C TIOMOIIBIO TAKUX (PHIIBTPOB.

OIIK-1, OIIK-2,
ITKP-22, ITKP-23

Hroro

17 Konsr Puna-
CoJioMOHa.

Uccnenosanue kona Puna-Conomona Haj
nosieM GF(p), rze p - mpoctoe 9ucio.
N3yvaercs BapuaHT KOJUPOBaHUs S(X) =
a(x)*g(x), a TakKe JEeKOTUPOBAHHE C
UCTIPABJICHUEM OIIUOOK MO0 CHHAPOMY -
OCTaTKy OT JICJICHHUS.

OITK-1, OTIK-2,
TIKP-22, TIKP-23

Hroro

20 CeepTouHbIE
KOJBI.

N3y4eHne cBEpTOYHBIX KOJIOB CO CKOPOCTBIO
KOAMpoBaHus 1/2: KogupoBaHue, MOpOroBoe
JEKOAUPOBAHUE U JEKOJAUPOBAHUE I10
Burepou.

OIIK-1, OIIK-2,
ITKP-22, IIKP-23

Hroro

4

Hroro 3a cemectp

24

Hroro

24

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTeqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadyuue 5.6.
Tabmuia 5.6 — Busbl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
Buner
Hazsauwms pa3nenoB (TeMm . | TpymoemMKocTs, | @opMHUpYyEMEIC ®opmbl
)II/ICI?I/IHJ'II/IHI)I e camoctostensioii | q KofdnengHI/H/I KOHTPpOJ'Iﬂ
paboTsl
6 cemecTp
1 Monynsauus. Cnekrpanbshbiii | Iloaroroska k 6 OIIK-1, OIIK-2, | TectupoBanue
COCTaB. TECTUPOBAHUIO [TKP-22,
[IKP-23
[ToaroroBka k 6 OIIK-1, OIIK-2, | JJabopaTopHas
nabopaTopHOU [TIKP-22, pabota
pabore, HalMCaHKe [TIKP-23
oTyera
Hroro 12
14
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2 ®opmMupyoImui U [Toaroroska k OIIK-1, OIIK-2,| TectupoBanue
coriacoBaHHbIA GUIBTPEL. VIX | TecTHpPOBaHUIO [TKP-22,
pOJIb. [TIKP-23
Hroro
3 YacToTHast MAaHUMYJISALIMS C IloaroToBka k OIIK-1, OIIK-2, | TectupoBanue
HEMpepbIBHON (a3oil. TECTUPOBAHUIO I1IKP-22,
ITIKP-23
Uroro
4 DKOHOMHBIE (C)KMMAIOITHUE) [Toarororka k OIIK-1, OIIK-2, | TectupoBanwue
KOJEL. TECTUPOBAHUIO I1IKP-22,
[TKP-23
Uroro
5 IporyckHas CHOCOOHOCTh [ToaroroBka k OIIK-1, OIIK-2, | TectupoBanue
KAaHAJIOB CBSI3U. TECTUPOBAHUIO [1IKP-22,
[IKP-23
Hroro
6 YacTtoTHas u sHepretuueckas |IloaroroBka k OIIK-1, OIIK-2, | TectupoBanue
3¢ (HEeKTUBHOCTH CHCTEM TECTUPOBAHUIO [IKP-22,
PaauOCBSI3H. [IKP-23
Uroro
7 Konpr Xadhdmana u [Toarororka k OIIK-1, OIIK-2, | TectupoBanwue
[Ilennona-®axo. TECTUPOBAHUIO [TKP-22,
[TKP-23
Uroro
8 Koapl Jlemnens-3uBa u IToaroroBka k OIIK-1, OIIK-2, | TectupoBanue
Jlemniensi-3uBayanua. TECTUPOBAHUIO [TIKP-22,
[IKP-23
Hroro
9 KonupoBaHue peuu B IToaroroBka k OIIK-1, OIIK-2, | TectupoBanue
CHUCTEMAXxX PaJUOCBS3H. TECTUPOBAHUIO [TKP-22,
[TIKP-23
[ToaroroBka k OIIK-1, OIIK-2,| JIabopaTopHas
nabopaTopHOU [TIKP-22, paborta
pabote, HarMcaHue [IKP-23
oTyera
Hroro
10 [Ipunuune! cuaxponusauuu | Iloaroroska k OIIK-1, OIIK-2, | TectupoBanue
B CUCTEMAX PAJUOCBSI3H. TECTUPOBAHUIO [TKP-22,
[TIKP-23
Uroro
11 ITpuHIUIIBI pacuIUpEHUs [ToaroroBka k OIIK-1, OIIK-2,| TectupoBanue
CIIEKTpa B CHCTEMAX TECTUPOBAHUIO [TKP-22,
PaIOCBSI3H. TIKP-23
Uroro
12 ABToMaTrmdeckas IToarororka k OIIK-1, OIIK-2, | TectupoBanue
pEryJIMpOBKa yCUJICHHS B TECTUPOBAHUIO [TKP-22,
CHUCTEMaX PAJUOCBS3H. [IKP-23
Hroro
15
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13 IIpuHUIUIIBI MOAYISLIUU [Toaroroska k 1 OIIK-1, OIIK-2,| TectupoBanue
OFDM. TECTUPOBAHUIO [1IKP-22,
[TKP-23
Hroro 1
14 Ipunuunsr MIMO. IToaroroBska k 1 OIIK-1, OIIK-2, | TectupoBanue
TECTUPOBAHUIO [TKP-22,
[IKP-23
Hroro 1
15 JIunetinbsie Omounble konapl. |[loaroroska k 1 OIIK-1, OIIK-2,| TectupoBanue
TECTUPOBAHUIO [TKP-22,
[IKP-23
Hrtoro 1
16 ukinueckue Koabl. [ToaroroBka k 1 OIIK-1, OIIK-2, | TectupoBanue
TECTUPOBAHUIO [TIKP-22,
[TKP-23
[Toarororka k 1 OIIK-1, OIIK-2, | JJabopaTopHas
nabopaTopHOU ITKP-22, pabora
paboTe, HalMCaHKE [TKP-23
oTyeTa
Htoro 2
17 Koasl Puna-ConomoHna. ITonroroBka k 1 OIIK-1, OIIK-2, | TectupoBanue
TECTUPOBAHUIO [TIKP-22,
[TKP-23
[Toarororka k 1 OIIK-1, OIIK-2, | JJabopaTopHas
nabopaTopHOU ITKP-22, pabora
pabore, HalMCaHKE [TKP-23
oTyeTa
Htoro 2
18 Koas! boy3a-Hoynxypu- [Toaroroska k 1 OIIK-1, OIIK-2,| TectupoBanue
XOKBUHIEMa. TECTUPOBAHUIO [1IKP-22,
[TKP-23
Hroro 1
19 HuskomnotaoctHeie (LDPC) |IloaroroBka k 1 OIIK-1, OIIK-2, | TectupoBanue
KOJBL. TECTUPOBAHUIO I1IKP-22,
[IKP-23
Hroro 1
20 CBepTOYHBIE KOJIBI. TToaroroBka x 6 OIIK-1, OIIK-2,| TectupoBanue
TECTUPOBAHUIO [TKP-22,
[IKP-23
IToaroroska k 6 OIIK-1, OIIK-2, | JJabopaTopHast
nabopaTopHOH I1IKP-22, pabota
paboTte, HarMcaHue [TKP-23
oTyera
Uroro 12
21 CurHanbHO-KOJIOBBIE [ToaroroBka k 6 OIIK-1, OIIK-2,| TectupoBanue
KOHCTPYKIIHH. TECTUPOBAHUIO [TKP-22,
[IKP-23
Htoro 6
Uroro 3a cemectp 78
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TToaroroBka u 36 DK3aMeH

clada dK3aMeHa
Htoro 114

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
Bupl yaeOHOI 1esITeIbHOCTH
dopmupyembie
Jlek. I[Tpaxk. JIa6. Cam. DopMBI KOHTPOJIA
KOMITIETEHIINH
3aH. 3aH. pao. paod.
OIIK-1 + + + + Jlaboparopnas pabota, TectupoBaHnue,
OK3amMeH
OIIK-2 + + + + Jlaboparopnas padota, TectupoBanue,
DK3aMeH
[TKP-22 + + + + JlaGopatopHnas pabora, TectupoBanue,
DK3aMeH
[TKP-23 + + + +  |JIabopaTtopHas pabora, TectupoBanue,
OK3amMeH

6. PeiiTuHroBasi cucreMa JJisi OlleHKH YCIIeBaeMOCTH 00y4aoImuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

MakcumanbHbII MakcuManbHbII Maxcumanbupiii Gann
DopMBI KOHTPOJIS 0amt Ha 1-yro KT ¢ OaJ 3a epuo. 38 TEPHOJL MONILY Beero 3a
Havana cemectpa | mexnay 1KT u 2KT 2KT u 1 koren ceMectp
cemecTpa
6 cemecTp
JlaGopatopHas pabota 0 10 10 20
TectupoBaHnue 0 20 30 50
DK3aMeH 30
Hroro makcumym 3a 30 40 100
HEpPUOL
Hapacraromum utorom 30 70 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIHI KOHTPOJIh
bBaer Ha 1aTy TEKyIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIUOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

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. Jemonynsuusi OMHAPHBIX MUPPOBBIX CUTHAIOB. CTaTHCTHYECKHiA moaxon: Y4yeOHoe mocobue /
A. B. HoBuxkoB - 2016. 21 c. [DnexTpoHHBH pecypc]: — Pexum pgocryma:
https://edu.tusur.ru/publications/6059.

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.

4. MuorokaHajgbpHas nupoBas cucreMa nepeaadn nHhopMauu: Y 4eOHO-METOAMIECKOE ocodne
IO BBIITOJIHEHUIO KYPCOBOTO MPOEKTA pACYCTHOTO 3aJIaHUsl, CAMOCTOSTEeNIbHOM paboThl / A. C. BepHrapr,
0. TI. AxynunuueB - 2016. 41 c. [DnexTpoHHBIH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/6583.

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

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOIM paboThl 00yYaromuXcst
W3 YKCTia JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBAIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCHPUATHS WH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHUsI:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

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

JlaGopaTopusi 3alIMIICHHBIX CUCTEM CBSI3HM: ydyeOHas ayIUTOpHs ISl TIPOBEICHHS 3aHATHH
MPAKTUYECKOT0 THUIA, yueOHast ayAUTOpUs IJIsl NPOBEACHUS 3aHATUM J1abopaTopHoro tuma; 634034,
Tomckas obnactp, r. Tomck, Bepmmnanna ynuna, a. 47, 432 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- [IpuGops! uzmeputensubie (17 mr.);

- Maketsl nabopatopssle: "MccnenoBaHue CreKTPOB UMIYJIbCHBIX MOJYJIHMPOBAHHbBIX CUTHAJIOB",
"UccnenoBanue npeoOpa3oBaHus HENIPEPHIBHBIX BEIMYUH B LM(poBoii nBonuHbll kon", "HcciaenoBanue
MHOTOKAHAJbHOW CHCTEMBI Iepenadyn HWHGOpMAIUH C BPEMEHHBIM pa3jejieHueM KaHajaoB',
"UccnenoBanue CUCTEMBI CBSI3M C JaenbTa-monyisamnuei", "MccnenoBanue 6uopToroHaabHOTO Koja',
"UccnenoBanue ceeprouHoro kozaa", "Koa ¢ mpoBepkoil Ha Y4€THOCTh M LIMKJINYECKUN Kox'";

- Komnsrorep WS3;

- Komnetorep Celeron (4 mit.);

- TeneBu3zop mra3mMeHHbIN Pioneer ¢ quaroHanbro 3kpana S1;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT
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JlaGopatopusi 3allUIIEHHBIX CHUCTEM CBS3U: yueOHas ayIUTOpHUs IJIsl IPOBEIACHUS 3aHSATHUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas obmacte, T. ToMck, Bepmmanna ynuna, a. 47, 432 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- [IpuGops! usmepurensubie (17 mr.);

- Maketsl na6opatopHsie: "VcciaegoBanue CrieKTPOB UMITYJIbCHBIX MOJYJIUPOBAHHBIX CHUTHAJIOB",
"UccnenoBanne mpeoOpa3oBaHusl HEMPEPHIBHBIX BEIUYHH B UG POBOM ABoMYHBINA Koa'", "HccaeqoBanue
MHOTOKaHaJbHON CHCTEMBbl mNepeaaud MHGOpPMalUUU C BPEMEHHBIM pa3JieJeHHEeM KaHaloB",
"WccnenoBanue CUCTEMBI CBSI3M C JaeibTa-monyismuei", "MccnenoBanue 6MOpTOroHaJIbHOTO Koja',
"UccnegoBanue ceeprouHoro koaa", "Koxa ¢ mpoBepkoi Ha YETHOCTh M IIUKJIMYECKUNA KOa'";

- Komnsrorep WS3;

- Komnwtorep Celeron (4 mit.);

- TeneBu3op mna3meHHsIi Pioneer ¢ nuaroHanpio 3KpaHa S1;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

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

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- 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 HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
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npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOKHOCTH MPOCMOTpA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ OOYy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIINU
1 Monynsums. Cnekrpansubiii  |OIIK-1, OIIK-2, |JlabopaTopras Tembl 1abopaTopHBIX paboT
COCTaB. [IKP-22, [IKP-23 |paboTa
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 @opMupyrOUIIUN U OIIK-1, OIIK-2, |TectupoBaHue [IpumMepHbIi IEpedeHb
cornacoBanubiil GpuiabTpel. Ux  |TIKP-22, TIKP-23 TECTOBBIX 3aJaHUI
pOJIb. OK3aMeH IIepeyens sK3aMeHaMOHHBIX
BOIIPOCOB
3 YacTroTHass MaHUITYJISALUS C OIIK-1, OIIK-2, |TectupoBaHue [IpumepHBIil nepeyeHb
HerpepbIBHOU (Pa3oil. [TIKP-22, I[IKP-23 TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
4 DOxonomHsle (cxumaronue)  |OIIK-1, OIIK-2, |TectupoBanue IIpuMepHBIil IepeyeHb
KOJBL. T11IKP-22, IIKP-23 TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB
5 IIpomyckHasi CHOCOOHOCTh OIIK-1, OIIK-2, |TectupoBaHue [IpumepHbIil nEepedyeHb
KaHAaJIOB CBA3H. TI1IKP-22, TIKP-23 TECTOBBIX 3aJaHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
6 YacrotHas u sneprerudeckas |OIIK-1, OIIK-2, |TectupoBanue [IpumMepHbIi IEpedeHb
3¢ (PEKTUBHOCTH CUCTEM [TKP-22, IIKP-23 TECTOBBIX 3aIaHUI
panauoCBA3U. OK3aMeH IIepeyens sK3aMeHaMOHHBIX
BOIIPOCOB
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7 Konpt Xadpmana u OIIK-1, OIIK-2, |TectupoBaHue [IpumepHbIiil nepedeHb
IIennona-dano. T11IKP-22, IIKP-23 TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
8 Koapl Jlemnens-3uBa u OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpEYEHD
Jlemnens-3uBayamnya. [TKP-22, ITKP-23 TECTOBBIX 3aJJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
9 KonupoBaHue peuu B OIIK-1, OIIK-2, |JIabopaTopHas Tewmbl 1abopaTopHBIX pabOT
CHUCTEMaXx PaJHOCBS3H. [TKP-22, I[IKP-23 |pabota
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aIaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
10 [punuune! cuaxponuzauun |OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpeYEHb
B CUCTEMAX PAJUOCBSI3H. [IKP-22, I[IKP-23 TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
11 IpuHIUIIBI pacuIUpEeHUs OIIK-1, OIIK-2, |TectupoBaHue [IpuMepHBIii TEpeUeHb
CIIEKTpa B CUCTEMAX T11IKP-22, TIKP-23 TECTOBBIX 3aJaHUN
panuoCBA3U. DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOITPOCOB
12 ABToMaTtmaeckas OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpeyeHb
pEryIupoBKa YCUIICHUS B [TKP-22, T[IKP-23 TECTOBBIX 3aJaHUI
CUCTEMAX paauOCBA3U. DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOIPOCOB
13 [IpuHIUIIBI MOTYJISIIITN OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpeYEHb
OFDM. [TKP-22, TTKP-23 TECTOBBIX 3aJJaHUHN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
14 IIpunuunsr MIMO. OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpeYEHb
[IKP-22, I[IKP-23 TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
15 Jlunewinbie 6mounbie koasl.  |OIIK-1, OIIK-2, |TectupoBanue [IpuMepHBIii TIEpedeHb
[TKP-22, ITKP-23 TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
16 [uxnnueckue KoIbl. OIIK-1, OIIK-2, |JlaboparopHas Tewmbl 1ab0paToOpHBIX PabOT
ITKP-22, [IKP-23 |paboTa
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHU
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX

BOIIPOCOB
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17 Koasr Puna-Conomona. OIIK-1, OIIK-2, |JlaboparopHas Tewmbl 1abopaTopHBIX PabOT
[TIKP-22, I[IKP-23 |pabGota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
18 Koap! boy3a-UHoynxypu- OIIK-1, OIIK-2, |TectupoBaHue [IpumepHBIil nepeyeHb
XOKBHHIEMA. T11IKP-22, IIKP-23 TECTOBLIX 3aJaHuN
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
19 HuskomnorHoctHbie (LDPC) |OIIK-1, OIIK-2, |TectupoBanue [IpuMepHBIil epeyeHb
KOJBL. TI1IKP-22, IIKP-23 TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
20 CBepTOUYHBIE KOZBI. OIIK-1, OIIK-2, |JIaGopaTopHas Temsbl n1abopaTopHbIX padoT
ITKP-22, TIKP-23 |pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
21 CurHanbHO-KOJOBBIE OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpEUYEHD
KOHCTPYKLHH. [IKP-22, I[IKP-23 TECTOBBIX 3aJaHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku CHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHH c(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO cojiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIie coJiepxaIiue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHue poOeITb
MPUMECHEHHE
HABBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. CornacoBaHHbIH GUABTP 0OECTICUNBALT:
a) MuHHMaIbHO KOPOTKHI IO BPEMEHU OTKJIMK HAa CBOEM BBIXOJIE
06) MakcuManbHOE OTHOIIEHHE CHTHAJI-IIYM Ha CBOEM BBIXOJE B ONpPEACICHHBIH MOMEHT
BPEMEHHU, MIPH YCIOBHH, YTO ITYM — OEJIbIi
B) CHsATHE 3aKOHA MOIYJISILIUU (JIEMOTYJISLINIO)
r) MakcuMyM IIEHHOHOBCKOM MH(OpMAIK Ha CBOEM BBIXO/IE
2. ®opmupyromuil GuIbTp 0OecTIeYnBaET:
a) ®opMupOBaHKE KBAIPATYPHBIX CUTHAJIOB C 33JJaHHON ()OPMOI CIIEKTPATBHON TUIOTHOCTH
6) ®opMupoBaHHE y3KOMOJIOCHOTO CUTHAJIA HA HEKOTOPOW HECYIIel 4acToTe
B) ®opMHpOBaHUE OPTOrOHAIBHBIX 110 BPEMEHU KBaIpaTypPHBIX CUTHAJIOB
r) @opMUPOBaHNE TAKTOBBIX UMITYJIbCOB Il CHMBOJIBHOM CUHXPOHHU3ALIUN
3. CormnacoBaHHBIA QUIBTP SBISETCS:
a) JInHelHBIM (PUIIBTPOM C IOCTOSTHHBIMU TTapaMeTpamMu
0) HenuHelHbIM (QUIBTPOM C MTOCTOSTHHBIMU MTapaMeTpaMH
B) JIuHEWHBIM QUIBTPOM C ITEPEMEHHBIMH MapaMeTpaMu
r) HenmuHeiHbIM QUIBTPOM C IepeMEHHBIMU TTapaMeTpaMu
4. ®opmupyromuil GUIBTP ABISAETCS:
a) JInHeHHBIM (PUIIBTPOM C IOCTOSTHHBIMU TTapaMeTpamMu
0) HenuHelHbIM QUIBTPOM C IMTOCTOSITHHBIMU NTapaMeTpaMH
B) JIuHEWHBIM QUIBTPOM C ITEPEMEHHBIMH MapaMeTpaMu
r) HenmuHeiHbIM QUIBTPOM C IEpeMEHHBIMU TTapaMeTpaMu
5. Iapamerp Roll-off factor hopmupyromero punpTpa THIA "TIPATTOAHSTHIN" KOCHHYC MTO3BOJISIET:
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a) VI3MeHuTh ypOBEHb MEKCUMBOJILHOW UHTEPPEPEHIIMNA HA CBOEM BBIXOJIE

0) 3mMeHuTh mupuHy CrieKTpa GopMUPyEeMOro curHajia

B) MI3MEHUTH CKOPOCTH CIajia MOITHOCTH BHE OCHOBHOH ITOJIOCH ()OPMHPYEMOTO CUTHAIIA
r) U3MeHuTh aMmmmtyay (popMupyemMoro curasia

. MexcumBoinbHas uHTepdepeHIus — 3T0:

a) Korna BpeMst mpuxo/1a UMITyJIbCa SIBJISICTCS CTyYailHOW BETMYMHON ¢ HEHYJIEBOU AHCTIEpCUEH
0) Korga ummynibe BIUSIET Ha COCEHUE UMITYJIbCHI, HAKJIABIBAsICh HA HUX CBOMMH "XBocTaMu"
B) Korpa nnutenbHOCTh MMITYJIbCA SBIISICTCS CIIYYaitHOM BEJIMYMHOM C HEHYJIEBOW JUCTIEPCHUEH
r) Ilpouecc popmupoBaHus IpynInoBOro CUrHana B CHCTEMax C KOJOBBIM pa3JieieHUEM
KaHaJIOB

. MexcumBoinbHas HHTEphEPEHIIHS SIBISIETCA:

a) Bpennoii

0) [Tonesnoi

B) 3aBUCHUT OT crmocoda popMUpPOBaHUS CUTHAIA
r) HeittpansHoit

. CornacoBaHHbIN GUILTP, OBIBAET, 3aMEHSIIOT:

a) OUIBTPOM HUKHHUX YaCTOT

6) Koppemnsitopom

B) Koppensaropom ¢ puibTpom HIDKHUX 4acCTOT
r) OWIBTPOM BEPXHUX YaCTOT

. Koppensitop — 3T0 ycTpoHCTBO, KOTOPOE BBIYUCIISIET:

a) MHTterpain no BpeMeHH OT BXOJHOTO CUTHaiIa

0) [Ipon3BeneHre OMOPHOTO CUTHAJIA M BXOJTHOTO

B) MHTerpan no BpeMeHu OT NPOU3BEIECHUS OMIOPHOTO CUTHAIA U BXOHOTO

r) CBepTKYy OMOPHOI0 CUTHAJIA C BXOJHBIM

KorepeHTHbIli TpueM 00s13aTEIBHO BKITIOYAET B CEOSI:

a) AMIUTUTYTHBIN JIETEKTOP

0) CxeMy BBIJICJICHHS CUTHAJIA "MIJIOT-TOH"

B) KoHTyp (ha3oBoit aBTOMOICTPOMKH 4aCTOTHI

r) [Ipouecc popmupoBaHusi ONMMOPHOTO KOJAEOAHUS ¢ TOYHOCTHIO M0 (Pa3bl IS MOCIETYIOMEro
CHSITHUS 3aKOHA MOJYJISILIUU

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

WNudopmanus. Kanan ces3u. Jlunus cs3u.

JuckpeTHble U TU(PPOBBIE CUTHAJIBI, UX CTATUCTHYECKOE OTHCAHHE.

Kon, andaBut koga, ocHOBaHHE Koja. JJIUCKpETHBIN CUrHAl, KaK KOJI0Bast KOMOWHAIHSL.
CraTucTHYeCcKOE ONMCAaHUE HETPEPHIBHBIX (AHAIOTOBBIX) CUTHAJIOB.

ANAUTUBHBIE U MYJbTUIUIMKAaTUBHBIE MoMexu. Hopmanpubiii Oenwiit mym. Kanan c
MHOTOJIy4€BbIM paclpocTpaHeHHeM curHaia. OaykTyanuu aMIidTyl U ¢a3 CUTHAJIOB.
Pasnecennsiif npuem. CriocoObl pa3HECEHHOTO IpUEMa.

. MeTOI[BI AHAJIMTUYCCKOI'O U TCOMCTPHUICCKOTO MPCACTABIICHHUA CUTHAJIOB U TTIOMCX. CKaHSIpHOe

MNPOU3BCACHUC. SHCPFI/II/I CUTHAJIOB U paCcCTOAHUC MCKIAY HHMH, HC3aBUCHUMOCTbH U
OpTOroHaJIbHOCTH CUTHAJIOB.

. IIpeobpazoBanus curnanoB nudposoit CIIN. Mozaens cuctemsl nepenaun HHGOpMaIUu.
. uckpeTu3anysi BO BpeMEHHU HENPEephIBHOTO CUrHasa. BoccTaHOBIEHHE HEMPEPHIBHOTO CUTHANA

u3 quckpetHoro. [llym nuckperusaruu u cnocoObl €ro YMEHBIICHHUS .

. Moaynsauus uMiysbcHON Hecylel HenpepblBHBIM curHanoM. AUM, IINUM, BUM. Crpykrypa

CIIEKTPOB.

AIIIl u IIAII. OcHOBHBIE XapaKTEpPUCTHKHU, IIyM KBAaHTOBAaHMS, KOMIIAHIAMPOBAHUE.
NmnynscHo-kogoBas moayssiius (MKM), ocHOBHO#M 1n¢poBoii CUTHAL.
KonuyecTtBo nHpOpManuu, eIuHUIB U3MepeHus, cBoiicTBa. CoOcTBeHHas MH(poOpMaLus,
SHTPOIUS, U30BITOUHOCTb.

DHTpPONHS MOCIEIOBATEILHOCTH CHUMBOJIOB. Y CIOBHAs 3HTPOMNMS, yIeJIbHas SHTPONUS,
U30BITOYHOCTD U IPUYHHBI €€ TIOSBIICHHUS.
Cpenusist B3aumHasi uHpopmaius. CKOpocTh CO3/1aHus1, CKOPOCTh MEpeadyn U CKOPOCTh MOTEPH
uHpopmanuu. TexHnueckas CKOpoCTh Nepeaad nH(POPMAIIHH.
[IponyckHast crocoOHOCTh JUCKPETHOTO KaHaja CBA3HM, ompenaeieHue. IIpomyckHas
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CIOCOOHOCTh ABOMYHOIO CUMMETPUYHOTO KaHajla. 3aBUCHMOCTh MPOIYCKHON CIIOCOOHOCTH OT
BEPOSITHOCTH OUTOBOM OIINOKH

[IpomyckHast cmocoOHOCTH HEMPEephIBHOTO KaHana. Teopema lllenHoHa.

CornacoBaHue kaHaja ¢ UCTOYHHKOM HHpopmanuu. Koxa, andaBuT koaa, ocHOBaHUE Koja.
Knaccudukanus komos.

Konuposanue ncrounuka. Teopema lllenHona mis kanana 6e3 momex. D(PpheKTUBHBIE KOIBI,
MPUHIUTIEL 3P HEKTHBHOTO KOAUPOBAHMS.

Kon Xaddmana, npumep kogupoBaHus andaBuTa U3 4-X CHUMBOJIOB C 3aJJaHHBIM PSA0M
pacrpeiesieHust, U30bITOYHOCTh U A (HEKTUBHOCTH JI0 U MOCIIE KOJAUPOBAHUS.

Kon Illennona - ®ano, npumep KoaupoBanus andaBuTa u3 4-X CHMBOJIOB C 3aIaHHBIM PSII0M
pacrpeiesieHust, U30bITOYHOCTh U A((HEKTUBHOCTH JI0 U MOCIIE KOJAUPOBAHUS.

Cxartune unpopmaruu. Anroput™m Jlemnena —3uBa. AnropuT™Mbl GOpPMUPOBAHHS KOJTOBBIX
MOCJeI0BAaTEJbHOCTE U cloBaped B Kolepe W aekoaepe. [Ipumep KoaupoBaHUS U
JEKOAUPOBAHMS.

KonupoBanue B kanaie ¢ momexamu. [Ipsimast u oOpaTHas Teopembl 0 KoaupoBaHuu. OCHOBHBIS
MIPUHIIUIIBI TOMEX0YCTONYMBOIrO KoaupoBanus. Kiaccudukanus koaoB.

JIuneiinple Oyi0uHBIE KOMABI. I'eomeTpuueckoe mnpeacTabieHue koma. Kogosoe paccrosinue,
KpaTHOCTh OOHAPYKUBAEMBIX U UCIIPABIISIEMbBIX OIIHOOK.

Jlunelinpie OJIOYHBIE KOJBI C OJHOKPATHOW MPOBEPKON HAa 4eTHOCTh. CHHAPOMHBIE H
IpOBepOYHbIe cooTHOLIEHUs. CxeMa Kojiepa U JIeKoJepa

Jlunetinpie 6;1ouHbIC (N, K) KOJBI ¢ MHOTOKpPaTHBIMH MIPOBEPKaMHU Ha 4e€THOCTH. [IponsBosias
u npoBepouHas Matpuisl. [IpuBenenue Kk kaHoHHYeckoMy Buny. OmpeneneHue KoJ0BOro
paccrosHus 1o Mmarpuniam G u H.

Kon Xemmuura. CsolictBa. CTpyKkTypa NPOU3BOAALIEH W MPOBEPOYHOU MATPHII.
Cuctematnueckuii kog Xsmmunra (7,4). Konep u nexonep.

HepaBencTBo XoMMHHTA JIJ1s1 TUHEHHBIX OJIOYHBIX KOJIOB. Ero ¢u3ndeckuii cMbICT U 3HAUCHUE
B TEOPUU KOJIUPOBAHHUS.

[uknuueckue konabl. OCHOBHBIE CBOMCTBA. [lonHOMMaNbEHOE MpeACTaBICHUE, TPOU3BOISIIIUN
Y TIPOBEPOYHBIN NOTUHOMBI. TpeOoBaHUS K IPOU3BOSAIIEMY OJIMHOMY.

[{uknanyeckue KOAbl. AJITOPUTMBI KOAUPOBAHUS LUKIMUYECKOTO KOJa, CXeMa Kojepa
CHUCTEMaTHUYECKOro Ha 0a3e peKypCUBHOIO JIMHEHHOTO QUiIbTpa Ha MpUMEpe LUKINYECKOro
koja Xemmunra (7,4).

[{uknuueckue KoJbl. AJITOPUTMBI I€KOJUPOBAHUS IUKIUYECKOr0 KOJa, cXeMa JIeKoJepa
MUKJIMYECKOoro kona XemmuHra (7,4) Ha 6a3e peKypCUBHOTO JIMHEHHOTO (PrIIbTpA.

Ornpenenenre BEPOSITHOCTEN OMIMOOK MPH paboTe AeKoepa B pekuMe 00HAPYKEHHs OIIHOOK
MpU HE3aBUCUMBIX oIMOKax. Mcmonp3oBaHue kaHanma rnepecnpoca. BeposTHOCTs OUTOBOM
OIIHOKHU.

Onpenenenre BEpOSTHOCTEH OmMMOOK MPU paboTe MeKoaepa B PEKUME UCIIPABICHUS OIMHUOOK
IIPU HE3aBUCUMBIX oIIMOKax. Pacuer BepossTHOCTH OMTOBOI OLIMOKHM Ha BBIXOJE JEKOAEpa.
ITougaTue o mukiIM4yeckux komax komax bUX.

Cseprounsie KoJbl. CTPYKTypa U OCHOBHBIE XapaKTepUCTUKHU. [Ipou3BoadIINe NOJTMHOMBI,
MpUMEP CUCTEMATHYECKOTO KOJIa CO CTEICHBIO KOoAupoBaHus 1/3.

[TonsiTHE O MAaTPUYHBIX, KACKAJHBIX U TYpOOKOIAX.

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

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

Moaynsiuus rapMOHHYECKOW HECYIIEe aHaloroBbiM curHaiom. AM, UM, @M, onHonosiocHas
AM (AMOBII). Bua cniekTpoB MOy TMPOBaHHBIX CUTHAJIOB M M1OJI0CA YaCcTOT, TpeOyeMas s
nepenayu.

MHOTOIMO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONno3UIMOHHAS
aMIUIMTyAHas MoayJsius. ['eoMeTpuueckoe npeacrabieHue. JJocTONHCTBA U HEJJOCTATKH.
MHOTOIMO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONno3UIMOHHAS
dazoBas monynauud. ['eometpuyeckoe npeacrapieHue. JJocTonHCTBa U HEJOCTATKH.

CornacogaHa Ha noprane Ne 67465 26



41.

42.

43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

(O8]

MHOTOMO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
KBaJpaTypHasl aMIUTUTyAHas MoAynanus. ['eomeTpuueckoe npeacTaBieHue. JJocTouHcTBa U
HEJOCTaTKH.

Anpuopnas uHpopMaIus 0 CUTHajlaxX U nmomexax. Ponb cuctem cunxponusanuu u AlTY.
KorepeHTHble, KBa3UKOT€PEHTHBIE U HEKOT'€PEHTHbIE CUCTEMBI Iiepeaun HH(OpMaLIUK.
Hemonynsius niudpoBeIX cUrHaIoB. KoppensiinoHHbIN MPUEMHHK U COTJIIaCOBAaHHBIA (PHIIBT.
Hemomymsiius iudpoBeIX CUTHAIOB. Bubl anpropHoi HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXPOHHOCTh. CUHXpOHU3aMs. BUIbl CHHXpOHU3AIUH.

Hemonynsuus nudpoBbIX CUTHAIOB. KOTepeHTHOCTh M CHHXPOHHOCTh.. KOorepeHTHBIN
npueMHUK AM curnana.

Hemoynsiiiust mudpoBBIX CUTHAJIOB. BUbI anpuopHoii HeonpeneaeHHoCcTH. KorepeHTHOCTh 1
CUHXpOHHOCTh. KorepentHsiil npueMHuK @M CHUrHAJIOB.

Hemonymsiius iudpoBeIX CUTHAIOB. Buibl anpropHo# HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXpPOHHOCTbh. HexorepeHnTHbIM mpueMHUK AM curnana.

BeposTHOCTh OmMOKM mpuema sl ABOMYHON CHUCTEMBI CUTHAJIOB IPU OEJIOM raycCOBCKOM
mryme. CpaBHUTEIIbHAS OLIEHKA ToMexoycToiunBocT AM, UM, @M cHUrHaiios .
[lepemexenue (MHTEpPIUBUHI) CHMBOJIOB, I€JIM NMpUMEHEHUs. BapuaHThl mocTpoeHUd
MepEMEKHUTENEH.

CxpemoOnupoBanue. llean npumenenus. [locTpoenne ckpembOiepa Ha 0a3ze peKypCUBHOTO
g poBoro GpuiIbTpa — reHepaTopa MCeBA0CIyYaiiHOMN MOCIe10BaTeIbHOCTH.

OCHOBHBIE TOJIOKEHHSI TEOPUU Pa3/ICICHUs] CUTHAJIOB B CUCTEMax MHOTOKAHAJIbHOM CBS3H.
VYcnoBus pa3ienMMOCTH CUTHAJIOB, TPYIIIIOBOM CUTHAIL.

MHOEeCTBEHHBIN JOCTYI ¢ YaCTOTHBIM pa3/ielieHueM KaHajioB. JlOCTOMHCTBA M HEIOCTaTKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAXKEHUH U CIIOCOOBI MX yCTPaHEHHS.
MHOKEeCTBEHHBIN 1OCTYI C BPEMEHHBIM pa3/ielieHueM KaHaloB. JJOCTOMHCTBA U HEJAOCTaTKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAKEHUH U CIIOCOOBI UX yCTPaHEHHS.

MHOXeCTBEHHBIN JOCTYN C KOJOBBIM pa3/ielieHueM KaHajoB. JIoOCTOMHCTBA M HEJOCTATKH,
MIPUYMHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAXKEHUH U CIIOCOOBI UX yCTPaHEHHS.
[IIymomono0HbIe (CIOXKHBIE) CUTHANIBL. Pacmupenue criekTpa nepeaaBaeMoro curuana. [Ipsmoe
pacmpenue crektpa. (Meroa npsMou MmociIe10BaTeIbHOCTH).

[llymomnogo0OHbIe (CI0KHBIC) CUTHAJBI. Pacmupenue cnekTpa rnepeaaBaeMoro curuaia. Meron
MIPOTrpaMMHOM CKauYKO0Opa3HOU MEePECTPOUKH YaCTOTHI.

[Ipuem curHajioB B yCIOBHUSIX MHOTOJIy4€BOCTH. MeTo1bl 00pbObl ¢ MHOTOJTy4E€BOCTHIO.
Panuopeneiinpie muHUN. PeTpaHcismus U perenepais CuraaioB. PacyeT BeposTHOCTH OMMOKH
Ha BBIXOJE NBYXIPOJETHOW JMHUHU MPU HCHOJb30BaHUM peTpanciustopa (HPII) unm
pereneparopa(OPII).

TenekoMMmyHuKanmoHuble ceTd. CTPYKTypa U COCTaB CETH.
TenekoMMyHUKaIIMOHHbBIE CeTU. MeTOo bl KOMMYTallUd B KOMMYTHPYEMOM CETH.

9.1.3. Tembl 1a00paTOPHBIX padoOT

. VI3yueHne CreKTpOB CUTHAJOB C JUHEWHOU Monymnsuuel. [lokassiBaeTcss BIUsHUE (OPMBI

UMITYJIbCAHOCHUTES U (YHKIUH KOPPEIANHU OUTOBOM MOCIEIOBATEIBHOCTH HA CIEKTP
dbopMUpyeMOro curHaia
HekorepeHnTHas 1eMOAyJISLKs OMHAPHOTO YaCTOTHOTO MAaHUITYJIMPOBAHHOT'O CHTHAJIA

. MccnenoBanue cUCTEMBI CBSI3UM C AEIbTAMOAYJISALUEH, COCTOAILEH U3 T€HEepaTopa CUTHAJIOB,

MOJYJISATOPA, TUHUU TIEPEIadn, JEMOTYIIATOpa U OCIUILIOrpadaBoIbTMETPA.

N3yuenne nmuknnueckux KomoB (7, 4). CucremaTuyeckoe KOAMPOBAHUE U JEKOIUPOBAHHE C
UCIIPABJIICHHEM OJIHOKPATHBIX OMHUOOK. MOJIeTMpOBaHKE JBOMYHOTO CHMMETPUYHOIO KaHaa C
HE3aBHCUMBIMH olrOkamu. OlieHKa BEPOSITHOCTH OIIMOKH MOCIIE JEKOIUPOBAHUS.

. 3yueHne cxembl CUCTEMAaTHYE€CKOro Kojepa mHukiaudeckoro kona (15, 11) Ha ocHoBe

pekypcuBHOTO 1udpoBoro ¢uiasrpa. M3yueHne nNpuHIUNOB AeNCHUS ABYX MOJIUHOMOB C
MOMOIIBIO TAKUX (PUIIBTPOB.

. Uccnenosanue xona Puna-Conomona nag nonem GF(p), rae p - npocroe uncno. M3yuyaercs

BapUaHT KOoaupoBaHus S(X) = a(x)*g(x), a TakkKe NeKOJUPOBAHKUE C UCIIPABICHHEM OIIUOOK IO
CHUHJPOMY - OCTaTKy OT JICJICHUS.

. 3yueHne cBEpTOYHBIX KOJOB CO CKOPOCTHIO KOAUpOBaHUsA 1/2: KogupoBaHUE, MOPOTOBOE

JEKOAMPOBAHKE U JCKOIMpOBaHue o Burepou.
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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