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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. IlpuoOpeTeHne HaBBIKOB KOMITBIOTEPHOTO MOJICTUPOBAHMS 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).

Wunexc qpucimnauasl: b1.B.02.07.

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

I/IHIII/IKaTOPLI JOCTHIXXCHUA HnaHpreMme PE3YIbTATHI O6y‘-I€HI/ISI 10
Komnerenuus
KOMIICTCHIIN JUCHUITIINHE
yHHBepcaJIbeIe KOMIIETCHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
TIpodeccnonanbHble KOMIETEHIMH
TIKP-1. CriocoGeH BBINOIHATH ITKP-1.1. YMeeT cTpouTh HU3HUECKHEC U YMeThb COCTaBIATh KOJOBYIO TaOIHUILy IMHEHHOTO GJI0YHOTO KOJa Mo
MaTeMaTHIeCKOe MOJICTTHPOBaHHE MaTeMaTHIeCKHe MOIEIN MoyIeii, y3/oB, ero matpune. [IpuBOANTS MATPHIIBI IMHEHHEIX OJOYHBIX KOIOB K
00BEKTOB U POLIECCOB MO THIIOBBIM OJIOKOB PaJIMOTEXHUYECKUX YCTPOICTB U cucTeMaTuueckoil popme. OnpenensiTe KOJOBOE PACCTOSHUE
METOJUKAM, B TOM 4HUCIIE C CHCTEM. JIMHEHHOro GJIOYHOro KoJa O ero IPOBEpPOYHON MAaTPULIE, a TAKXKE [0
HCIIONB30BaHHEM CTAaHAAPTHBIX KOZIOBOH Tabiuue. J{ennuTs U yMHOXKATh IOJUHOMBI Haz moneM ['amya
MAKETOB NMPUKJIAAHBIX TTPOrpaMM GF(p) nByms crioco6amu: arebpandecky ¥ ¢ MOMOIIBIO IU(POBBIX

(bunbTpoB. GaKTOPU30BATH MOJMHOMBI C TIOMOILBIO IPOrPAMMBbI
KoMIIbIoTepHOIT anredpsl SymPy. Haxonuts oOpatHyto MaTpuiry
JMcKpeTHoro npeobpasoBanus Pypbe Haj nonem Famya GF(p).
CocraBisiTh

JMarpaMMy COCTOSIHHIL U PeleTKy CBepTouHOro koaa. CocraBisiTh
nepeBo kona Xadpmana. CocTaBisiTh

xox llennona-®ano. CoctaBisath Tabnuny Koaa Jlemmnens-3usa.
BBIUHCIIATE SHTPONUIO 33JAHHOTO HCTOYHUKA. Bruncisars
H30BITOYHOCTB JI0 U MOCTIE KOJUPOBAHHUS COKUMAIOLIUM KOJIOM.
BBIUHCIIATH IPOIYCKHYIO CIIOCOOHOCTH JBOMYHOTO CHMMETPUYHOTO
KaHaJla CBA3H M KaHaJla co CTUpaHusIMH. Ha ka4yeCTBEHHOM ypoBHE
n300pakaTh CEKTPaIbHbIE JHArPaMMbl CUTHAJIOB C MOJYJISLIMAMU:
AMIUTUTYAHON

(AM), dazosoii (PM), gactotroii (UM) u OFDM. Beraucisite
CIEKTPAJIBHYIO INIOTHOCTh MOIIHOCTH MO

3a7laHHOM (QyHKIMM Koppeaauuu HudpoBoro noroka. OnpenensTs
YPOBEHb GOKOBBIX JIETIECTKOB B CIIEKTPE CHTHAJIA. AHAIH3UPOBATh
"rma3koBbie" THArpaMMbl M CHTHAIBHBIC CO3BE3/1Hsl. BriOMpars BUa
MoAy MK, BeiOupars Ki1acc BBIXOAHOTO YCHUIMTEINS MOIHOCTU
HCXOJI U3 BUa MOAYJIAMU. MojenupoBarh

curHaisl ¢ AM, ®M, UM n OFDM Moy siuusiMu U X CTIeKTpaIbHbIC
TUIOTHOCTH MOILIHOCTH

[1IKP-1.2. Bnageer HaBIKaMU KOMIBIOTEPHOTO |BrageTs MeTogaMy KOMITBIOTEPHOTO MOJICIMPOBAHNS COBPEMEHHBIX 1
MO/JICJIUPOBAHUS. MEPCHEKTUBHBIX CUCTEM PAJAMOCBA3H, a TAKXKE JIEMEHTaMU
MPOEKTHPOBAHUS TAKUX CHCTEM.
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TIKP-4. CriocoGeH ocyIecTBIsTh ITKP-4.1. 3HaeT NpUHIMIIBI TOCTPOCHUS

KOHTPOJIb COOTBETCTBHUS TEXHHYECKOTO 3a[aHus MIPH pa3paboTKe
pa3pabaThIBAEMBbIX IIPOEKTOB U JIeTalei, y3/10B U yCTPONCTB
TEXHUYECKOH JIOKyMEHTalluK PaIMOTEXHUYECKUX CHCTEM.

CTaH/apTaM, TEXHUYECKUM yCIIOBUAM U
JIPyTMM HOPMAaTHUBHBIM JIOKyMEHTaM

3HaTh POk MOIYJIAINH B CHCTeMax nepenadd nHdopManuy. Pasmmane
MEX/Ly aHaJIOTOBOH

wudpoBoit Mmogynsuueit. Poib GpopMupyomux GuibTpoB 1 BIUSHUE
MEKCUMBOJIBHON HHTEP(EPEHIINH.

CMBICTT CHEKTpaIbHOH ITIOTHOCTH MOIIHOCTHU Oernoro myma. basosie
METO/Ibl MOAYJIALMH: aMILIUTY AHYI0 (AM), dasoByto (PM) n
yacToTHyto (UM). CriekTpasbHblil COCTaB CUTHAJIOB ISl OCHOBHBIX
METOJI0B MOJYJISILIMH: aMIUIUTYIHOMU, YaCTOTHOMU U (pa30BOIL.
Oco6ennoctt UM ¢ HenpepbIBHOM (a30ii. B3anMOCBsA3b METOI0B
MOJYJIALMH C KJIACCAMM BBIXOJHBIX YCHUIIMTENESH MOIIHOCTH. [IpUHIIHITBI
MOy ISIUH

MHOKECTBa OpTOroHaNbHBIX noaHecyiux (OFDM). Pois OFDM npu
HaJIMYUM MHOTOJIy4eBOCTH. BiusHue azoBoro myma Ha
MPOU3BOUTEIBHOCTD CUCTEM CBsA3U. OTHOILEHHE CUIHAT-IIYM JUIs
nuQpoBBIX

cHCTeM CBsi3H. IIpo sHepreTHyecKyio i 4acTOTHYIO 9P (HEKTHBHOCTH
cucTeM CBsA3H. [IPHHIMIIBI CHHXPOHHM3ALMK B CHCTEMaXx CBs3u. Iletmio
Kocraca. lerextop 'apruepa. O0 yXyIueHUH CTEIEHH OAHO3HAYHOCTH
(a3l BOCCTAHOBIICHHOU HeCyIel ¢ POCTOM GUTOBOH CKOpOCTH
nepenaun. [IpuHIAIEL paciIUpeHNs

CIIEKTPA CUTHAJIOB B CUCTEMaX CBsI3H. CTPYKTYPHBIE CXEMBbI 1
0COOEHHOCTH TpeX IOKOJICHUH IU(POBBIX

CHCTEM CBSI3H 10 MeTonaM (OpMHPOBaHHS H 00pabOTKH CHTHAIIOB:
aHaJIOrOBbIC, THOpHAHBIE U LH(pOBbIe. CXEMbl aBTOMATHYECKOIT

1 poBoit perynuposku ycuiaeHus. @yHIaMeHTaIbHOEe CBOHCTBO
JIMHEHHBIX OJI0YHBIX KO/10B. [IpaBuio KoanpoBaHus TMHEHHBIM
6109HBIM K0ZIoM. CTPYKTYpy MOPOKIAIOMIX H

TPOBEPOYHBIX MATPHUI] IMHEHHOTO OJI0YHOTO KOJa B CHCTEMATHIECKOM
dopme. ITpaBuio BelYUCIEHUS

CHHJpOMa JIMHEHHOT0 GJIOYHOr0 KoJia o IIpoBepodHoii MaTpure. Poib
CHHJpOMa IIpH 00HAPyKEHHN/UCIPABICHAN OIIHOOK, a TaKkKe
BOCCTaHOBJIEHUH CTEPTBIX CUMBOJIOB. Cr10c0o0 pacnpeneneHus
CHHJIPOMOB

110 KJIaccaM CMeXHOCTH. IIpaBmilo onpeneneHns KoJOBOTO PaCCTOSHUS
JIMHEHHOTO GJI0YHOTO KOZa MO K0o0BO# Tabuuie. Crocod onpeaeneHus
KPaTHOCTEH rapaHTUPOBAHHO OOHAPYKMBAEMBIX, [APAHTHPOBAHHO
HCIPABISIEMBIX OMINOOK, a TAKKE TAPAaHTUPOBAHHO BOCCTAHABIMBAEMBIX
CTEPTHIX CUMBOJIOB. I"paHHIIBI

CuHrnroHa, XeMMHHIa 1 HepaBeHCTBO ['mitbepra aist
KOPPEKTHPYIOIHUX K00B. DyHIaMEHTAIBHOE CBOUCTBO LIUKIHICCKUX
kozoB. IIpaBuiIo cocTaBIeHHs TOPOXKAAIOIIHX OIHHOMOB
IUKJTHIECKHX KOTOB. ITpaBuiIo KoIupoBaHUs IHKIMIECKIM KOJOM B
CHCTEeMaTH4EeCKOil U HecucTemaTnieckoit popmax. CBsizb
HOPOKJAIOIIUX U IPOBEPOYHBIX HOIMHOMOB IUKIHIECKOTO KOJa C
TIOPOKJAIOMIMMH U IPOBEPOYHBIMH MAaTPULIAMH COOTBETCTBYIOIIETO
JIMHEHHOTo O1104HOro Kozia. Crioco6 NeneHust 1 YMHOXXEHUS TOJIMHOMOB
c

MOMOIIBIO TU(POBBIX (GUIBTPOB, COOTBETCTBEHHO, PEKYPCHBHBIX U
TpaHCBepcalbHBIX. Polb ocTaTka OT

338531

TTKP-4.2. YMeeT UCIonb30BaTh HOPMATHBHBIC
U CIIPaBOYHbIC JaHHBIE ITPU pa3paboTKe
IIPOEKTHO-KOHCTPYKTOPCKOM JTOKYMEHTAIHH.

YMeTb COCTaBIATh KOJOBYIO TaOIHUILy IHHEHHOTO OJI0YHOTO KOZA MO
ero mMarpute. [IpuBouTh MaTPHULIbl IMHEHHBIX OJIOUHBIX KOJOB K
cucTeMaTHYecKoil popme. OnpenensiTs KoJOBOE PacCTOsHHIE
JIMHEHHOTO GJIOYHOTO KOZIA IO €ro MPOBEPOYHON MATPHILIE, a TAKXKE 110
KO/10BO# Tabiue. JIeauTh U yMHOXKATh ITOJMHOMBI HaJL oseM ["amya
GF(p) nByms cioco6amu: aredpandecky 1 ¢ HOMOIbIO HU(PPOBBIX
¢unbTpoB. PaKTOPH30BATH MOJIUHOMBI C TOMOIIBIO TIPOrPAMMBI
KOMITbIOTEpHOIT anredpst SymPy. Haxoauts 00paTHyio MaTpuiLy
JCKpeTHOTO npeodpa3oBanust Oypse Hax nosem [anya GF(p).
CocraBisiTh

JarpaMMy COCTOSIHHH M PeIIeTKy CBEPTOYHOro Koja. COoCTaBIATh
nepeBo koaa Xadpmana. CocTaBisiTh

ko llennona-®ano. Cocransats Tabauiy kona Jlemmnens-3usa.
BbruncnaTh SHTPONHIO 3aJaHHOTO UCTOYHHUKA. BhraucsaTs
M30BITOYHOCTB JI0 M NOCJIE KOJUPOBAHHS COKUMAIOIIUM KOJIOM.
Bbr4uciaTh NPOIMyCKHYIO CIOCOOGHOCTD JBOMYHOTO CHMMETPUYHOTO
KaHaJjia CBSI3M M KaHasla co cTUpaHusiMU. Ha kayecTBEHHOM ypoBHE
n300pakaTh CeKTpalbHbIC THAarPAaMMbl CUTHAJIOB C MO ISILIHSMU:
AMIUTUTYAHOM

(AM), da3zosoii (PM), uacrotHoii (HM) u OFDM. Beruncnsats
CHEKTPAJIBHYIO INIOTHOCTh MOITHOCTH 110

3aIaHHOM (PyHKINM KOpPeIMH uppoBOro noroka. OnpeneisTs
YPOBEHb OOKOBBIX JIEMIECTKOB B CHEKTPE CUTHANIA. AHATM3UPOBATH
"ria3koBble" MarpaMMbl U CUTHAJIBHBIE CO3Be3/1usl. BriOupars Bug
MOAYJISIMH. BBIOUpaTh Ki1acC BBIXOAHOTO YCHUIIMTEINSI MOIHOCTH
HCXO U3 BUJA MOJYJIAIMA. MoJeaupoBaTh

curHansl ¢ AM, ®M, UM 1 OFDM Moy JIsIusMH U X CHEKTPaIbHbIE
IUIOTHOCTU MOILIHOCTH

ITKP-4.3. Bnazeet HaBbIkaMu opOpMIIECHHS
IPOEKTHO-KOHCTPYKTOPCKOH JOKyMEHTAIUH B
COOTBETCTBHH CO CTAHIAPTaMH.

Buazeer HaBbIKaMK O)OPMIICHUS TIPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTAllM{ B COOTBETCTBUM 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 IT0 BUIaM YUY€OHOU ACSTEIbHOCTH

o Bceero |Cemectpsl
Bunael yueOHOI nesTeNbHOCTH
4acoB |6 cemecTp
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 50 50
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 40 40
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 5 5
Harmmcanne otyera no nabopaTopHoit padbote 5 5
IHoaroroBka u caavya 3K3aMeHa 36 36
O0mas Tpy10eMKOCTh (B Yyacax) 144 144
Oo0wmas TpynroeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBLI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH
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Jlek. Cam. | Bcero
HasBanus pasznenoB (TemM) TUCUMILIMHBI | 3aH., lpax. | JIad. pab., | vacos (0e3 PopmHpyemie
g |33 pao. a | sxsamena) KOMIIETEHITNH
6 cemecTp
1 Monynsauusi. CnieKTpaibHBIM COCTaB. 2 2 4 3 11 [TIKP-1, TTKP-4
2 @opMUPYIOITUHI U COTJIACOBAHHBIN 2 2 - 1 5 ITIKP-1, TIIKP-4
¢bunsTpsl. X postb.
3 YacTroTHas MaHUITYJISALUSA C - - - 1 1 [IKP-1, ITIKP-4
HENpepbIBHON (a3oii.
4 DKOHOMHBIE (C)KMUMAIOITUE) KOIBI. 2 2 - 3 7 [TIKP-1, TTKP-4
5 IIponyckHas crtocOOHOCTh KaHAJIOB 2 1 - 3 6 ITIKP-1, TIIKP-4
CBSI3H.
6 YacToTHas ¥ SHEpreTUYECcKast 2 1 - 3 6 [IKP-1, IIKP-4
3¢ (HEeKTUBHOCTH CUCTEM PAJUOCBSI3H.
7 Konwtr Xadhdmana u [llennona-daHno. 2 - - 4 6 [TIKP-1, TTIKP-4
8 Konrl Jlemnena-3usa u Jlemnens-3uBa- |2 - - 3 5 IIKP-1, TIKP-4
VYanya.
9 KonupoBaHue peuu B cuctemMax 2 - 4 3 9 [IKP-1, ITIKP-4
PaauOCBSI3H.
10 ITpuHLKIIBI CHHXPOHU3ALMU B CUCTEMAX |- - - 1 1 [IKP-1, TIKP-4
pasnoCBs3H.
4




11 [IpuHIUIIBI paclIupeHus CEKTpa B 2 1 - 2 5 [IKP-1, I[TIKP-4
CHUCTEMax PaJUOCBSI3H.
12 ABTOMaTHueckas peryjmpoBKa - - - | 1 ITIKP-1, TIIKP-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 - 5 9 IIKP-1, TIKP-4
16 I{uknndeckue KOapbl 2 2 4 3 11 IIKP-1, TIKP-4
17 Konpl Puga-Conomona 2 1 2 3 8 IIKP-1, IIKP-4
18 Koapl boy3a-Hoyaxypu-XokBUHIremMa. |- - - 3 3 ITKP-1
19 HuzkomnotHoctHbie (LDPC) xoapl. - - - 1 1 [IKP-1, ITIKP-4
20 CBepTOUYHBIE KOJBI. 2 - 2 3 7 [IKP-1, TTKP-4
21 CurHanbHO-KOJIOBbI€ KOHCTPYKIIHMH. - - - | 1 ITIKP-1, TIIKP-4

Uroro 3a cemectp |28 14 16 |50 108

Uroro (28 |14 16 |50 108

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
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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

CornacoBaHa Ha noptane N2 61130

10




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
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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
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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

CornacoBaHa Ha noptane N2 61130
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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

Bunanr
Hazsanus pasnenos (TeMm . | TpynoeMkocTsh, | DopMupyeMeie dopmbl
pasit (Tewm) CaMOCTOSTEIBHOMN Py ’ PMHPY P
TUCIIAILINHEI q KOMIIETEHIINHU KOHTPOJIA
paboThI
6 cemecTp
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1 Monynsauus. Cnekrpanbsubiii | [loaroroBka k TIKP-1 TectupoBanue
COCTaB. TECTUPOBAHUIO
[ToaroToBka k [TIKP-1, I[IKP-4 | JTabopaTopHas
nmabopaTopHOH paborta
paboTe, HalMCaHNUE
oTyeTa
Hanucanue otuera IIKP-1, IIKP-4 OrtueT 1o
10 1a00paToOpHOit 1a0opaToOpHOt
pabote pabote
Hroro
2 @opMuUpyHOUIUN U [ToaroroBka k ITKP-1 TectupoBanue
corjacoBaHHbIN GUIbTPEL. IX | TecTupoBanuio
pOJIb. Hroro
3 YacTroTHast MaHUIYJISALUS C IToaroroBka k [IKP-1, IIKP-4 | TectupoBanue
HETPEPBIBHOHN (a3oii. TECTUPOBAHUIO
Hroro
4 DKOHOMHBIE (CKMMAIOITUE) [ToaroroBka x TTIKP-1 TectupoBanue
KOJIBI. TECTUPOBAHUIO
Hroro
5 IlponyckHas criocoOHOCTh [ToaroroBka k ITKP-1 TectupoBanue
KaHaJIOB CBSI3U. TECTUPOBAHUIO
Hroro
6 YacrorHas u sHepreruueckas |llogroroska k [IKP-1 TectupoBanue
3¢ (HEKTUBHOCTH CHCTEM TECTUPOBAHUIO
pamznocCBA3H. WToro
7 Koast Xaddmana u lllennona- | [logroroska [IKP-1, [TIKP-4 | TectupoBanue
®daHo. TECTUPOBAHUIO
Hroro
8 Konrpl Jlemneng-3uBa u IToaroroBka x ITKP-1, IIKP-4 | TectupoBanue
Jlemnens-3uBa-Yamnya. TECTUPOBAHUIO
Hroro
9 KonupoBanue peun B [ToaroroBka k [TIKP-1, [TKP-4 | TectupoBanue
CUCTEMaxX PaJUOCBSI3H. TECTUPOBAHUIO
[ToaroToBka k [TIKP-1, I[IKP-4 | JTabopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNE
oTyeTa
Hanucanue otuera IIKP-1, IIKP-4 OrtueT 1o
10 J1a00paToOpHOit 1a0opaToOpHOt
pabote pabote
Hroro
10 ITpunnune! cuaxponusanuu | IloaroroBka k ITKP-1, IIKP-4 | TectupoBanue
B CHUCTEMax PaJInOCBSI3U. TECTUPOBAHUIO
Hroro
11 IlpuHuuIBEl pacimupeHus IToaroroBka k [IKP-1 TectupoBanue
CIIEKTpa B CHUCTEMax TECTUPOBAHUIO
pamznocCBA3H. WToro
15
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12 ABToMatuueckas [ToaroroBka k [IKP-1, [TKP-4 | TectupoBanue
peryJMpoBKa YCUJICHUS B TECTUPOBAHUIO
CHUCTEMax PaJUOCBSI3H. HUtoro
13 [IpuHUUIIBI MOTYJISILIUN IToaroroBka k [IKP-1, ITIKP-4 | TectupoBanue
OFDM. TECTUPOBAHUIO
Hroro
14 TTpuaunser MIMO. [ToaroroBka k ITKP-1, IIKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro
15 JIuneiinpie 6mounbie koAbl  |IloaroroBka k [TKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro
16 Huknrueckue Koabl [Tonroroska k [IKP-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k [IKP-1, TTIKP-4 | JlaboparopHas
nabopaTopHOI pabora
pabote, HarMcaHue
oTuera
Hamnucanne otyera [1IKP-1, I[IKP-4 Otuet no
o J1abopaTtopHoit nabopaTtopHoOi
pabote pabore
Hroro
17 Koasr Puma-Cosnomona IToaroroBka k TIKP-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k [TIKP-1, I[IKP-4 | JTabopaTopHast
nabopaTopHOH paborta
paboTe, HalMCaHNE
oTyeTa
Hanucanue otuera IIKP-1, IIKP-4 OrtueT 1o
10 J1a00paToOpHOit 1a0opaToOpHOt
pabote pabote
Hroro
18 Koast boy3a-Hoyaxypu- [ToaroroBka k ITKP-1 TectupoBanue
XOKBHHTEMa. TECTUPOBAHUIO
Hroro
19 HuzkomnorHoctheie (LDPC) |Iloaroroska k [IKP-1, IIKP-4 | TectupoBanue
KOJIBI. TECTUPOBAHUIO
Hroro
20 CBepTOUYHBIE KOJBI. IToaroroBka k [IKP-1, ITIKP-4 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k [IKP-1, TTIKP-4 | JlaboparopHas
nabopaTopHOI pabora
paboTe, HarMcaHue
oTuera
Hammcanwne oTuera IIKP-1, IIKP-4 OTuer no
10 JIaOOpaTOPHOM nabopaTopHOI
pabore pabore

Hroro
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21 CurHanbHO-KOJIOBBIE [ToaroroBka k 1 [IKP-1, [TKP-4 | TectupoBanue
KOHCTPYKIIUH. TECTUPOBAHUIO
Hroro 1
Hroro 3a cemectp 50
[ToaroroBka u 36 DK3aMeH
c/laya 3K3aMeHa
Hroro 86

5.7. CooTBeTcTBHE KOMIIETEHUMH, (DOPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB
3aHSATHN

Bunpl yueOHOI nesTeIbHOCTH
dopmupyembie
Jlek. Ipaxk. JIa6. Cam. DopMBI KOHTPOJIA
KOMIICTCHIUH
3aH. 3aH. pao. pao.
ITKP-1 + + + + JlaboparopHas pabota, TectupoBaHue,
Ok3ameH, OTyeT 1o J1abopaTopHO padboTe
[TKP-4 + + + JlabGopaTopHas pabota, TecTupoBaHue,
Ox3ameH, Otuet 1o JabopaTopHor padbore

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS TIPEICTaBICHbI B Ta0muiie 6.1.
Tab6muua 6.1 — bamnbHbIE OLIEHKH

. . | MakcuManbHBIN Oat
MakcumanbHbIi MakcumanbHbIi
3a mepuog Mexxay | Bcero 3a
DopMBbI KOHTPOJIS 6amt Ha 1-yro KT ¢ OaJt 3a epuo.
2KT u Ha xoHEI CEeMeCTp
Hauyana cemectpa | mexay KT u 2KT
cemecTpa
6 cemecTp
JlaboparopHras padoTa 0 0 10 10
TectupoBanue 0 0 40 40
Otuer no nabopaTopHOH 0 0 20 20
pabote
OK3aMeH 30
Hrtoro makcumym 3a 70 100
nepuo
Hapacraromum ntorom 70 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabIuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% oT MakcuMalIbHOIN cyMMBbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcuManbHOI cymMMbl OaioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY
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[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas IMTEpaTypa

1. Tlankun, BsuecnaB Anekcanaposuu. L{udposas mobunbHas paanocssasb [Tekct] : yueOHoe
nocobue aiist By30B / B. A. I'ankuH. - 2-e u3a., nepepad. u goi. - M. : ['opsiaas nunus - Tenexom, 2012. -
592 c. : un. - (YuebHoe nocodue. CriennanbHOCTh JJIS BRICIINX YU4eOHBIX 3aBefieHui). - bubnuorp.: c.
580-581. - IIpenm. yka3z.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (nanuuue B OubIMOTEKE
TYCVYP - 40 3k3.).

2. Bonkos, Jlee HukonaeBuu. Cuctembl nudpoBoil paauocBs3u. ba3oBbie MeTOIBl H
XapaKTepUCTHKH : Y4yeOHoe nocobue 1i1st By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlIunakos. -
M. : Dkotpenas, 2005. - 390[2] c. : wi., Tabdu., noptp. - (budbnmoreka 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. Axynunuues, A. C. bepuarapar - 2015. 197 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5856.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

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

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

1. COOpHUK KOMITHIOTEPHBIX JIAOOPATOPHBIX pa0OT IO CUCTEMAaM CBSI3U: MeTOIMYeCKHUe YKa3aHus
K JtaboparopabiM padoram / A. B. HoBukos - 2018. 151 c. [DnekTpoHHbIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/7149.

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

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

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI5 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YKCTia JUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBbsI U BOCHPUATHS WH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON 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, 00eCTIeUNBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuabHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nabopatopust HHOOPMAIIMOHHBIX TEXHOJOTHI: ydeOHass ayIUTOPHS ISl TPOBEACHUS
3aHATUH NPAKTUYECKOTO THIIA, Y4eOHAast ayIUTOPHS JJI MPOBEJACHUS 3aHATUH 1a00paTOPHOTO THUIIA,
MOMEIIEHUE IS KypCOBOTO MPOCKTUPOBaHUS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue nMeroerocss 000pya0BaHus:

- Jocka maruutHo-MapkepHas BRAUBERG;

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

- IIpoextop NEC «M361X»;

- CucremHsbiii 610k (16 mt.);

- 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 JIa0opaTOPHBIX padoT

VYyebHas nabopatopus UHOOPMAIMOHHBIX TEXHOJIOTUN: yueOHas ayIuTOpuUs AJsI POBEICHUS
3aHATUN MPAKTHUYECKOTro THMA, yueOHas ayauTOpHs JJis MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mactb, T. Tomck, Bepumauna ynuna, a. 47, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka maruutHo-mapkepHass BRAUBERG;

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

- [Ipoexktop NEC «M361X»;

- Cuctemnsbiit 610k (16 mT.);
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- Monuropsi (16 mT.);

- Kommnsrorep;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmMHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

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

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 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.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens 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 UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MPH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMHpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCHHHJII/IHOﬁ
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KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJIS M OLICHOYHBIE MATEPHATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 Monynsauwmsi. Cnekrpansubiii | I[IKP-1, [IKP-4 | JlaGopaTopras Tembl 1abopaTopHBIX paboT
COCTaB. pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
Otuer no Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
2 ®opMupyomui 1 [IKP-1, IIKP-4 | TectupoBaHue [IpuMepHBIil IepeyeHb
coriacoBaHHBIN GuIbTphI. Nx TECTOBBIX 3aJaHUN
pOJIb. DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
3 YacToTHast MAaHUMYJISALIMS C [IKP-1, [IKP-4  |TectupoBanue [IpumepHsIil nEpeYEHb
HEenpepbIBHON (hazoil. TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
4 Dxonomusble (cxumaronue)  [[IKP-1, [TKP-4 | TectupoBanme [TpumepHBIii TIepedeHb
KOJIBI. TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
5 TporryckHas CHOCOOHOCTH [IKP-1, [TIKP-4 | TectupoBanue [IpumepHBIil nEpeyYeHb
KaHAJIOB CBSI3H. TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
6 YactotHas u suepreruueckas |IIKP-1, I[IKP-4 | TectupoBanue [IpumepHsIil nEpeYEHb
3¢ (HEeKTUBHOCTH CHCTEM TECTOBBIX 3aaHUI
paanoCBA3u. DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
7 Koast Xaddmana u [IKP-1, [IKP-4  |TectupoBanue [IpumepHsIil nEpeYEHb
IIIennona-daHo. TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
8 Koapl Jlemnens-3uBa u [IKP-1, [IKP-4 | TectupoBanue [IpuMepHBIii TIEpeUYeHb
Jlemnensa-3uBa-Yomua. TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOITPOCOB
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9 KonupoBanue peuu B [IKP-1, [TIKP-4  |JIaGoparopHas Tewmbl 1abopaTopHBIX PabOT
CUCTEMaxX PaUOCBSI3H. pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
10 ITpunnune! cuaxponusauu |IIKP-1, IIKP-4 | TectupoBanue [IpuMepHBIii TEpeUeHb
B CHUCTEMAaX PaJHOCBSI3U. TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
11 IIpuHuume! pacmmpesus [IKP-1, [IKP-4 | TectupoBanue [IpuMmepHBIil nepeueHb
CIIEKTpa B CHCTEMax TECTOBBIX 3aIaHUI
painoCBiA3M. DK3aMeH [Iepeuens 3K3aMEeHALMOHHBIX
BOITPOCOB
12 ABTOoMaTuueckas [IKP-1, [TIKP-4  |TectupoBanue [IpumepHsIil nEpeUYEHb
pEeryaupoBKa yCHICHUS B TECTOBBIX 3aIaHUI
CUCTEMAaxX PaHOCBA3U. DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOITPOCOB
13 IIpuHLIKIIBI MOAYIISLIMH [IKP-1, IIKP-4 | TectupoBaHue IIpuMepHBIil IepeyeHb
OFDM. TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
14 Tpuaunser MIMO. [IKP-1, [IKP-4 | TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
15 Jluneiinpie 6nounsie koapl. |[[IKP-1, IIKP-4  |TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
16 Huknnueckue Koabl 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
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17 Koasr Puna-Conomona [IKP-1, [TIKP-4  |JIaGoparopHas Tewmbl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuenb IK3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
18 Koast boy3a-Hoyaxypu- TTKP-1 TectupoBanue [IpuMepHBIii TEpeUeHb
XOKBUHI€Ma. TECTOBBIX 3aJaHUI
OK3aMeH [TepeueHb IK3aMEHAIIMOHHBIX
BOIIPOCOB
19 HuzkomnorHoctheie (LDPC) IIKP-1, IIKP-4  |TectupoBanue [IpuMmepHBIil nepeueHb
KOJIBI. TECTOBBIX 3aIaHUI
DK3aMeH [Tepeuenp IK3aMEeHALIMOHHBIX
BOIIPOCOB
20 CBepTOUYHBIE KOABI. [IKP-1, IIKP-4  |JlabGopaTopHas Tembl m1abopaTOpHBIX padoOT
pabota
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Tepeuenp IK3aMEHAIIMOHHBIX
BOITPOCOB
Ortuer no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOi
pabote
21 CurHanbHO-KOJIOBbIE [IKP-1, [IKP-4 | TectupoBanue [IpuMepHBIii TIEpedeHb
KOHCTPYKIIHUH. TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuenp IK3aMEHALIMOHHBIX

BOITPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K cTeneHn C(HOPMUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH HITU HAaBBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. CornacoBanHbIi (GUITBTP 0OECIICYNBACT:
- MuHuManbHO KOPOTKUN IO BpEMEHU OTKIIUMK HA CBOEM BBIXOJIE
- MakcumanpHO€ OTHOIIEHUE CHTHAJ-IIYM Ha CBOEM BBIXOJI€ B ONpPEJEI€HHBIH MOMEHT
BPEMEHH, MIPH YCIOBUH, YTO LIyM — OeJIbIil
- CHsATHE 3aKOHA MOIYJISAIUU (JIEMOTYJISIIHIO)
- MakcuMyM IIEHHOHOBCKO#M MH(GOPMAIIMHK Ha CBOEM BBIXOJIC
2. ®opmupyromnuil GuIbTp 00eCIeYNBAET:
- ®opmupoBaHue KBaIpaTypHBIX CUTHAJIOB C 3aJaHHOW (JOPMOI CIIEKTPaTbHON MIIOTHOCTH
- ®opMHpOBaHUE Y3KOMOJIOCHOTO CUTHAJIA HA HEKOTOPOM HECYIIEH YacTOTe
- ®opMHpOBaHNE OPTOTOHAJILHBIX IO BPEMEHU KBAJPaTypHbIX CUTHAJIOB
- ®opMHpPOBaHNE TAKTOBBIX UMITYJIbCOB JIsl CHMBOJIBHONW CHHXPOHU3AINH
3. CornacoBaHHbIN QUILTP SBISIETCS:
- JIunelHbpIM (GUITBTPOM C MMOCTOSTHHBIMH TTApAMETPAMHU
- HenuueitapIM QUIBTPOM C MOCTOSTHHBIMU TTapaMeTpaMu
- JIuneliHbIM (UIBTPOM C NTEPEMEHHBIMHU TTapaMETPaAMH
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- HenuneitapiM pUIBTPOM C MEpEeMEHHBIMU ITapaMeTpaMu

. ®opmupyomuii GUIbTp SABISIETCS:

- JIunelHbpIM (QUITBTPOM C MMOCTOSTHHBIMH TTApaMETPAMHU
- HenuueitapiM QUIBTPOM C MOCTOSTHHBIMU TTapaMeTpaMu
- JIuneliHbIM (UIBTPOM C NMEPEMEHHBIMHU TTapaMeTPaMH
- HenuneitapiM UIBTPOM C MEpEeMEHHBIMU ITapaMeTpaMu

CAll

. [Tapametp Roll-off factor popmupyromiero punprpa THNA "TPUTIOAHATHINA" KOCHHYC TIO3BOJISICT:

- I3mMeHuTh ypoBeHb MEXCUMBOJIBHON HHTEP(EPEHIINHN Ha CBOEM BBIXO/IE

- U3menuts mmpuny crnekTpa GopMHUPYEMOTo CUTHaIa

- I3MeHuTh CKOpOCTH Cra/ia MOIHOCTH BHE OCHOBHOM MOJ0CKH! (POPMHUPYEMOro CUTHAJIA
- U3menuts aMmntyy GopMupyeMoro curHasia

. MexcumBoinbHas uHTepdepeHIus — 3T10:

- Koraa BpeMs nprxoja uMmyJibca sIBJISETCS CIy4ailHON BETMYMHON C HEHYJIEBOW AHCIIEpCUE
- Koraa umiysisc BIMSIET HA COCETHUE UMITYJIbChI, HAKJIAIbIBASICh HA HUX CBOMMU "XBOCTaMH"
- Korpa niurenbHOCTh UMITYJIbCA SIBJSIETCS CITy4YailHOM BEJTMYMHOM C HEHYJIEBOW UCTIEpCUEN
- [Ipouiecc popMupoBaHus IPYNIIOBOIO CUTHAJIA B CUCTEMAaX C KOJOBBIM Pa3/ielIeHUEM KaHaJIOB

. MexcumBoinbHas UHTEphEPEHIMS SIBISIETCA:

- Bpennoi

- [lone3nou

- 3aBHCHT OT crioco0a (OpMHUPOBAHMSI CUTHAJIA
- HelitpansHolt

. CornacoBaHHbIN GUILTP, OBIBAET, 3aMEHSIIOT:

- OUIBTPOM HUKHUX YACTOT

- Koppensitopom

- Koppenstopom ¢ GpuiabTpoM HUKHUX YaCTOT
- OUIbTPOM BEPXHHUX YaCTOT

. Koppensitop — 3T0 ycTpoHCTBO, KOTOPOE BBIYUCIISIET:

- MHTerpai no BpeMeHU OT BXOJIHOTO CUTHAa

- [IpousBeaeHre OMOPHOro CUTHAJIA M BXOJAHOTO

- MHTerpai no BpeMeHU OT MPOU3BEACHUS OMIOPHOIO CUTHAJIA U BXOJAHOTO

- CBepTKY OMOPHOI0 CUTHAJIA C BXOIHBIM

KorepeHTHbIl TpueM 00s13aTEIHHO BKITIOYAET B CEOSI:

- AMIUTUTYTHBIN JE€TEKTOP

- CxeMy BbIJIETICHHS CUTHaNA "MIOT-TOH"

- Kontyp ¢a3oBoii aBTOMOACTPONKH YaCTOTHI

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

HekorepeTHslii mpueM 00s13aTeIbHO BKIIIOYACT B CEOS:

- [Iponiecc popMupoBaHus OMIOPHOTO KOJIEOaHHS C TOUHOCTHIO A0 YaCTOTHI JIJIsl TOCJIEYIOIIETO
CHSITHUS 3aKOHA MOYJISILIUN

- CxeMy BbIJIETICHHS CUTHaNA "MIOT-TOH"

- KonTtyp ¢a3oBoii aBTOMOACTPONKH YaCTOTHI

- HacTOTHBIN JETEKTOP

ITetns Kocraca npennaznadena ajid:

- ABTOMaTHYECKOM MOJCTPOUKH YaCTOTHI (POPMHUPYEMOTO OTIOPHOTO KOJICOaHUS

- Cusarus nuddepeHaIbHOr0 KOITUPOBAHUS CUMBOJIOB

- ABTOMaTHYECKON MOJACTPOUKH YaCTOTHI (HOPMUPYEMOTO OMOPHOTO KOJEOAHUSI ¢ TOYHOCTHIO
10 (azbl

- Y1BoeHuUs 4acTOThl (HOPMUPYEMOTO KOJIeOaHuUs

Monymsuua QPSK no3BosisieT nepeaaTh:

- 1.5 6ura Ha cumBoOI

- 4 OuTa Ha CUMBOJ

- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJ

Monaymsuua GMSK no3BosisieT nepeaars:

- 1.5 6urta Ha cumBoOI

- 4 OuTa Ha CUMBOJ
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- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJ

Monymsuua QAM-16 no3BoJ€T nepeaarTs:

- 1.5 6ura Ha cumBoOI

- 4 OuTa Ha CUMBOJ

- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJ

bonee TpeboBaTenbHa K OTHOIIEHUIO CUTHAJI-IITYM MOJTYJISLINS:

- GMSK

- QPSK

- QAM-16

- BPSK

bonee TpeboBaTenbHa K TMHEMHOCTH BBIXOJHOTO YCHIJIUTENSI MOITHOCTH MOYJISILIUS:

- QAM-16

- OQPSK

- GMSK

- QPSK-pi/4

Ycunurenu 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€ MaJIOMIYMSIIETO0 YCHUIHUTENsI NPUEMHHUKA MPSIMO
MPOMOPLHUOHANIbHA!

- Koapdunmenty mryma MamonryMsImero yCUIuTe st

- [Tonoce yacToT MPUHUMAEMOT0 pauOCUTHAIA

- Hecymielt yactoTe mpuHUMaeMOro paJuocurHana

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

KoaddurumenT mryma MamonryMsiero yCuanuTest 3TO:

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

- YpoBeHb COOCTBEHHOTO IIyMa ycuiauTens, B dBm

- Benmmuuna kT, rone T — Temnepatypa okpyskaromeid cpefpl, k — nocrosinaas bonbimana
- Pazauna xosddunuentos ycunenus ycunurtens (B dB), u3MepeHHBIX I IBYX OMOPHBIX
TeMIeparyp

Konpl ['oniga npuMedatenbHbI:

- ineanbHOM aBTOKOPPEIAIIUMOHHON QyHKIIUEH

- Tpex3naunoil GpyHKIIMEH B3aUMHOMN KOPPEAIIUN

- CBO€1 OPTOrOHAIBHOCTHIO

- Tem, uto ux uzo6pen muctep ['ona

M-nocneoBaTeIbHOCTH IPUMeYaTeIbHBbI:

- MakcuManbHBIM MEPHOIOM

- XOpOLMMH B3aUMHO KOPPEISIIMOHHBIMU CBOMCTBAMHU

- CBO€i1 OPTOrOHAILHOCTHIO

- PaBeHCTBOM KOJIMYECTBA HYJIEH U €TUHMI]

Konpl Yonma npumeyaTenbHbl:

- neanbHOM aBTOKOPPEIAIIUOHHON (QyHKIIUEH

- HanuuueMm nocnenoBarenbHOCTH TUMa "Meanap"”

- CBoeii aOCOIOTHOM HE3aBUCUMOCTBIO

- CBO€1 OPTOrOHAIBHOCTHIO

st cucteM paguocBsI3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa:

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

- bonb1ias MI0THOCTH MOIIHOCTH M3JIy4aeMOI'o CUTHaja

- 3aMeTHOCTH B paanoddupe

CucreMsbl ¢ KOJJOBBIM pa3/ieJIeHUEM KaHaJIOB:

- BoiTecHmu apyrue TeXHOJNIOTHH pa3ziesieHusl KaHaJI0B BBUY CBOEH MCKITIOYUTENbHOCTH
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- [IpumeHsI0TCS OTHOBPEMEHHO C JPYTMMHU TEXHOJIOTHSIMH pa3JeIeHNs KaHaJIOB
- [IpakTHuecku He MPUMEHSAIOTCS BBUIY CBOEH CIIOKHOCTU

- Otnanu "ko3bIpHYyI0 MacTh' TexHonoruu OFDM

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

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koaddunument pacmmpenus cnekrpa paBeH 256. OTHOIIGHHE CUTHANI-IITYM TOCJIe cxaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIUYHUTCS Ha:

-110dB

-48 dB

-24 dB

-55dB

[TomexoycTONYMBOE KOAMPOBAHUE OCHOBAHO HA:

- lybnupoBanuy CHMBOJIOB

- BegeHnu n30bITOYHOCTH 1O ONIpEAEICHHBIM MTPaBUIIaM

- CkpeMOIMpOBaHUH COOOIIICHNI TTCEBAOCTYYaHBIMU KOJIaMU

- BBegennn n30bITOYHOCTH MO CIIyHYaHBIM MpaBUIaM

KoaunpoBanue ucTOUHMKA OCHOBAHO Ha!

- CkpeMOIMpOBaHUH COOOIICHMI TTCEBA0CTYYaHBIMU KOJJaMHU

- Meronax mudpoBanus

- CymiecTBOBaHMHU M30BITOYHOCTH, MEpPa KOTOPOH MOXKET OBITh BBIpakeHa IMIEHHOHOBCKOM
SHTPONUEH

- HepaBHOBEpOSTHOCTH CUMBOJIOB COOOIIIEHUS

Jluneiinble OJ0YHBIE KOJbI TPUMEUYATENbHBI TEM, YTO TIOJTHOCTHIO OMPEACIISIOTCS:
- HaGopom nopoxaaromux noimHoOMOB

- [Topoxxnarommum moIMHOMOM

- [Topoxknaronieit Matpuiieit

- KonmoBoii Tadbnuuei

OHTpPOIHUS HEKOTOPOTO UCTOUYHUKA HH(OPMALIUU OTIPEAEIIAETCS KaK:

- CpenHee 3HaYeHHE COOCTBEHHOW MH(MOpMAIUN

- MakcuManbsHOe 3HaueHne COOCTBEHHOM MH(POpMAITUH

- MuaMManpHOE 3HaYeHHE COOCTBEHHON MH(MOpMAIUn

- MenunanHoe 3Ha4Y€HHE COOCTBEHHOHN MH(MOPMAITUN

[TomexoycToYHMBBIE KOJIBI OBIBAIOT:

- biiouHBIMH ¥ TOTOKOBBIMU

- PerynsipHsiMu U HeperyasipHbIMU

- OTHOPOTHBIMU U HEOTHOPOJAHBIMU

- CTaTuyecKuMU U THHAMUYECKUMU

Nudopmanus no K. [lleHHOHY BhIpakaeTcs Kak:

- Jlorapudm oGpaTHOI BEpOSATHOCTH

- Benmnmunnaa 00paTHON BEPOSITHOCTH

- Jlorapudm BeposTHOCTH

- Jlorapudm Moaysst BEpOSTHOCTH

CBepTouHble KOJbI TPUMEUATENbHBI TEM, YTO OJTHOCTHIO ONPEACIISIIOTCS:

- HaGopom nopoxaaromux noimHoOMOB

- KonmoBoii Tadbnuuei

- [Topoxknaronieit Matpuiieit

- [Topoxxnarommm moIuHOMOM

CTpoku MOpOKIAIONIEH MAaTPHUIILI IMHEHHOTO OJIOYHOTO KOAA JIOJKHBI OBITh:

- HenyneBbiMu

- Pazubimu

- JInHelHO-HEe3aBUCUMBIMU

- JInHelHO-3aBUCUMBIMU

Uwuciio CTpoK MpOBEPOYHON MATPHIILI TUHEHHOTO OJIOYHOTO KO/Ia ONPEACIIICTCS:
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- KonnuectBoM npoBEepOYHBIX CUMBOJIOB

- KonnuectBoM HHPOPMAIIMOHHBIX CUMBOJIOB

- 3aBUCHUT OT JOMOJHUTEIBHBIX YCIOBUI

- KonoBbIM paccrosinnem koja

CoiicTBO mpedukca HEKOTOporo koaa (Hampumep, konoB Xaddmana unu lllennona-dano)
3aKJII0YAeTCs B TOM, UTO:

- Hu oniHa mpucTaBka HEKOTOPOTO KOJIOBOTO CIIOBA HE SIBIISIETCS KOJOBBIM CJIOBOM

- Bce npucTaBku SBISIOTCS KOJAOBBIMH CIIOBAaMH

- KonoBble cioBa UMEIOT OJUHAKOBYIO ITTUHY

- KonoBble cioBa UMEIOT pa3Hyo JUIUHY

Kon Jlemnens-3uBa (Lempel-Ziv) siBnsercs:

- CnoBapHBIM KOJIOM

- IpeBoBUIHBIM KOIOM MTOA00HO Koy Xaddmana

- Konowm ¢ xem-ra6mumeit (hash table)

- Kogom ¢ nuHelHbIM npeicka3aHuemM

Konpl Puna-Conomona mpuMeyartesbHbl TEM, UTO OHU:

- JlatoT MaKcuMaabHO BO3MOKHOE KOJIOBOE PACCTOSIHUE U SIBJISIFOTCSI HEIBOMYHBIMU

- SIBSITOTCS. HEIBOMYHBIMU

- IMeroT noposk1aroniuii oJaIuHOM, KOTOPBIM HE PacKJIaIbIBACTCSI HA MHOKHUTEIHN

- meroT koJ10BO€E paccTosiHUE, paBHOE KOJIMUYECTBY MPOBEPOUYHBIX CHUMBOJIOB

Cronl1upl MPOBEPOUHOI MATPHUIIBI TMHEWHOTO OJIOYHOTO KOJa (PaKTUUECKH SIBIISIFOTCS:

- 3anpenieHHbIMU KOJOBBIMH CIIOBaMU

- Pa3pemnieHHBIMU KOJOBBIMH CIIOBaMU

- CuHIpOMaMH U1 OTHOKPATHBIX OIIMOOK

- BexkTopamu 0JHOKpaTHBIX OIIUOOK

KonoBoe paccTossHuEe TUHEWHOTO OJOYHOTO KOJa MOXHO ONPEAEIUTh MO MPOBEPOYHOU
MaTpulle KoJa Kak:

- KonnuectBo HeHyneBBIX CTOIOLOB

- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €AMHHIIA
- MakcuManbHOE KOJIMUYECTBO JTMHEHHO-HE3aBUCUMBIX CTOJIOII0B MAaTPUIIBI

- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MAaTPHIIbI TUTIOC €TUHHUIIA
Benmnunna B3anmHoi nHpopmaruu mo K. [llenHony onpenensercs kak jorapudmM OTHOIICHHS
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 IK3aMeHANMOHHBIX BONIPOCOB

WNudopmanus. Kanan cs3u. Jlunus cs3u.

JuckpeTHble U TU(PPOBBIE CUTHAJIBI, UX CTATUCTHYECKOE OTMCAHHE.

Kop, andaBut koga, ocHOBaHHE Koja. JJUCKpETHBIN CUrHAl, KaK KOJI0Bast KOMOWHAIHSL.
CratucTuueckoe oNnucaHnue HENPEPbIBHBIX (aHAJIOTOBBIX) CUTHAJIOB.

ANAUTUBHBIE U MYJbTUIUIMKAaTUBHBIE NoMexu. Hopmanpubili Oenwiit mym. Kanan c
MHOTOJIy4€BbIM paclpocTpaHeHHeM curHaia. OaykTyanuu aMIiuTyl U ¢a3 CUTHAJIOB.
Pasnecennsiif npuem. CriocoObl pa3HECEHHOTO IpUeMa.

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

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

. IIpeobpazoBanus curnanoB nudposoit CIIN. Mozaens cuctemsl nepenaun HHGOpMaIUU.
. uckpeTru3anyst BO BpeMEHHU HETPEphIBHOTO CUrHasa. BoccTaHOBIEHHE HEMPEPHIBHOTO CUTHANA

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

. Moaynsauus uMiysibcHON Hecyled HenpepblBHBIM curHanoM. AUM, UM, BUM. Crpykrypa

CIIEKTPOB.

AIII n IIAII. OcHOBHBIE XapaKTEpPUCTHUKH, IIYyM KBAHTOBAHUs, KOMIIAHAUPOBAHMUE.
NmnynbscHo-kogoBas moayssiius (MKM), ocHOBHO# 1n¢poBoii CUTHAIL.

KonuyecTtBo nHpOpManuu, eIuHUIB U3MepeHus, cBoiicTBa. CoOcTBeHHass MH(poOpMaLus,
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SHTPOMNUS, U30BITOYHOCTb.

OHTpOMHUSA MOCIEA0BATEIbHOCTH CHUMBOJIOB. Y CIOBHAs AHTPONUSA, YyJEJIbHAs AHTPOIMUS,
M30BITOYHOCTh U IPUYUHBI €€ MOSIBICHHUS.

Cpennsis B3aumHas uHpopmaius. CKOpOCTh CO3AaHUsI, CKOPOCTh Mepeaul U CKOPOCTh MOTEPH
nHpopmanuu. TexHruueckass CKOpoCTh nepeaadr HHGOpMaIIIH.

[IponyckHass cnocoOHOCTh AUCKPETHOrO KaHajla CBs3HU, ompeneineHue. [IpomyckHas
CIOCOOHOCTh ABOMYHOTO CUMMETPUYHOTO KaHajla. 3aBUCHMOCTh MPOIYCKHON CIIOCOOHOCTH OT
BEPOSITHOCTH OUTOBOM OIIMOKH

[IpomyckHast cmocoOHOCTH HEMpEephIBHOTO KaHana. Teopema llleHHoHa.

CornacoBaHue KaHaja ¢ UCTOYHMKOM HHpopmanuu. Koxa, andaBut koaa, ocHOBaHUE Koja.
Knaccudukanus komos.

Konuposanue ncrtounuka. Teopema lllennona mis kaHana 6e3 momex. DHQPEeKTUBHBIE KOIHI,
MPUHIUTIEI 3P GEKTHBHOTO KOAUPOBAHMS.

Kon Xadbdmana, npumep koaupoBaHus andaBuTa U3 4-X CUMBOJIOB C 33aJaHHBIM PSIJIOM
pacrpeiesieHust, U30bITOYHOCTh U A((HEKTUBHOCTH JI0 U MOCIIE KOJAUPOBAHUS.

Kon lllennona - ®aHo, npuMep KoaupoBaHus andaBuTa U3 4-X CHUMBOJIOB C 3aJJaHHBIM PSII0M
pacrpeiesieHust, U30bITOYHOCTh U A (HEKTUBHOCTH JI0 U MOCIE KOJAUPOBAHUS.

Cxartune unpopmaruu. Anroput™m Jlemnena —3uBa. AnropuT™Mbl GOPMUPOBAHHS KOJTOBBIX
MOCJe0BAaTEJbHOCTE U cloBaped B Kolepe W aekoaepe. Ilpumep KoaupoBaHUs U
JIEKOAUPOBAHMSI.

KomupoBanue B kaHane ¢ momexamu. [Ipsmas u o6patHas Teopemsl 0 KogupoBaHuu. OCHOBHBIE
MIPUHIIUIIBI TOMEX0YCTONYMBOrO KoaupoBanus. Kiaccudukanus ko1oB.

Jluneiinpie OmouHbIe KOABI. ['eoMmeTpuueckoe mpeacraBieHue koaa. KomoBoe paccrosiHue,
KpaTHOCTh OOHAPYKUBAEMBIX U UCIIPABIISIEMbBIX OIIHOOK.

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

Jluneiinpie 61049HbBIe (N, K) KOJBI ¢ MHOTOKPAaTHBIMU MPOBEPKaAMU HA Y€THOCTh. [IponsBoasiias
u npoBepouHas Matpuisl. [IpuBenenue Kk kaHoHHYeckoMy Buay. OmnpeneneHue KoJ0BOro
paccrosHus 1o Mmatpunam G u H.

Kon Xemmunra. CpoiictBa. CTpykTypa HpOM3BOAALIEH W NPOBEPOYHON MaTpHUI.
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 NpecTaBiIeHUE, MPOU3BOASIINN U
[IPOBEPOYHBIN MOJMHOMBIL. TpeboBaHUS K TPOU3BOJALIEMY MTOJIMHOMY.

[Muknauyeckre KOAbl. AJITOPUTMBI KOAUPOBAHUS LUKIMYECKOTO KOJa, CXeMa Kojepa
CHCTEMaTUYECKOro Ha 0a3e peKypCUBHOIO JIMHEHHOTO QUiIbTpa Ha MpUMEpe LUKINYECKOro
koja Xemmunra (7,4).

[{uknuueckue KoJbl. AJITOPUTMBI I€KOJUPOBAHUS IUKINYECKOr0 KOJa, cXxeMa JieKoJepa
MUKJIMYECKOoro koma XemmuHra (7,4) Ha 6a3e peKypCUBHOTO JIMHEHHOTO (PrIIbTpA.
OrnpeneneHne BEpOSATHOCTEH OMMOOK Mpu paboTe AeKoAepa B pekuMe 0OHapyKEHUS OMHO0K
MIpU HE3aBUCUMBIX oIMOKkax. Vcmonp3oBaHue kaHana nepecnpoca. BeposTHOCT, OUTOBOI
OIIHOKHU.

Ornpenenenre BEPOSITHOCTEN OomMMUOOK Mpu padboTe AeKoaepa B peKUMe UCITPABICHHUS OMHUO0K
[P HE3aBUCUMBIX oIIMOKax. Pacuer BeposTHOCTH OMTOBOI OUIMOKHM Ha BBIXOJE JEKOAEpa.
ITougaTue o mukiIM4yeckux komax komax bUX.

Cseprounsie KoJbl. CTPYKTypa U OCHOBHBIE XapaKTepUCTUKHU. [Ipou3BoasINe NOJTMHOMBI,
MIpUMEP CUCTEMATHYECKOTO KOJIa CO CTEIeHbIO KOoAupoBaHus 1/3.

[TonsiTve 0 MAaTPUYHBIX, KACKAIHBIX U TYpOOKOAAX.

OpTtoroHanbHbIC U OMOPTOTOHATLHBIE KOABI. MaTpuiia Anamapa. @yHkIuy Y ouma.
[IceBnocnyualineie mociemoBaTenbHOoCTH. DopmupoBanue mncepgociaydaino (IICIT) m
—I0CJIeIOBaTEIbHOCTH Ha OCHOBE peKypcuBHOTO Ludposoro ¢guiastpa. Koppensiuonusie
CBONCTBA.

Mopynsiius TapMOHUYECKOW Hecymer nudgpoBeiM curHaiom. AM, UM, ®M, oTHOCuTEnbHAS
unu nupdepennuansHas O@M (ODM). Ilpuunna ee mpuMeHeHHs. Bum crnexTposn
MOJIYJIUPOBAHHBIX CUTHAJIOB M IOJIOCA YAacTOT, TpeOyemas ISl mepeaayu.

Moaynsuus rapMOHUYECKOM HeCcylel aHaIoroBsiM curiaiom. AM, UM, ®M, onHonosiocHas

CornacogaHa Ha noprane Ne 61130 29



39.

40.

41.

42.

43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

(O8]

AM (AMOBII). Bua ciekTpoB MOy TMPOBaHHBIX CUTHAJIOB M M1OJI0CA YaCcTOT, TpeOyeMas s
nepenayu.

MHOTOIO3UIIMOHHBIE METOABl MOAYJISILIUA U MPUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
aMIUTMTyAHAs MoayJsius. ['eoMeTpuueckoe npeacrabieHue. JJocTONHCTBA U HEJJOCTATKH.
MHOTOMO3UIIMOHHBIE METOABl MOAYJISILIUA U PUUYUHBI UX MPUMEHEHUS. MHOTrONno3UIMOHHAS
dazoBas monynauud. ['eomerpruyeckoe npeacrapieHue. JJocTonHCTBa U HEJOCTATKU.
MHOTOMO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUYUHBI UX MPUMEHEHUS. MHOTrOno3uIMOHHAs
KBaJpaTypHasl aMIUTUTyAHas MoAynauus. ['eomeTpuueckoe npeacTaBieHue. JJocTouHcTBa U
HEJOCTaTKH.

Anpuopnas nHbOpMaNUsi O CUTHaNIAX U moMmexax. Ponb cucrem cunxponusanuu u AITY.
KorepenTHble, KBa3UKOT€PEHTHBIE U HEKOT'€PEHTHbIE CUCTEMBI IIepeaun HH(OpMaLIUU.
Hemonynsius nudpoBeIX cUrHaaoB. KoppensinoHHbIN MPUEMHHK U COTJIaCOBAaHHBIA (PHIIBTP.
Hemonymsiius iudpoBeIX CUTHAIOB. Buibl anpropHo# HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXPOHHOCTh. CUHXpOHHU3aUs. BUIbI CHHXpOHU3AIUH.

Hemonynsanus nudpoBeIX CUTHANOB. KOTE€pEeHTHOCTh M CHUHXPOHHOCTH.. KorepeHTHBIHI
npueMHUK AM curnana.

Hemonymsiius iudpoBeIX CUTHANIOB. Bubl anpropHoi HeonpeneaeHHoCcTH. KorepeHTHOCTh U
CUHXpPOHHOCTh. KorepentHsiil npueMHuKk @M CHUrHAJIOB.

Hemomymsiius iudpoBeIX CUTHAIOB. Bubl anpropHoi HeonpeneaeHHOoCTH. KorepeHTHOCTh U
CUHXpPOHHOCTb. HexorepeHnTHbIM mpueMHUK AM curnana.

BepostHOCTh OmMOKM mpuema sl ABOUYHON CHUCTEMBI CUTHAJIOB IPU OEJIOM raycCOBCKOM
mryme. CpaBHUTENbHAS OLIEHKA ToMexoycToiunBocT AM, UM, @M cHUrHaiios .
[lepemexenue (MHTEpPIUBUHI) CHMBOJIOB, 1€l NMpUMEHEHUs. BapuaHThl mOCTpOEHUS
MepEeMEKUTENEH.

CxpembnupoBanue. llean npumenenus. [loctpoenune ckpembiepa Ha 0a3ze peKypCHUBHOTO
1 poBoro ¢puiIbTpa — reHepaTopa MCeBA0CIyYaifHON MOCIe10BAaTeIbHOCTH.

OCHOBHBIE TOJIOKEHHS] TEOPUHU Pa3/ICICHUs] CUTHAJIIOB B CUCTEMax MHOTOKAHAJIbHOM CBS3H.
VYcnoBus pa3ienMMOCTH CUTHAJIOB, TPYIIIOBOM CUTHAIL.

MHOEeCTBEHHBIN JOCTYI ¢ YaCTOTHBIM pa3/ielieHueM KaHajioB. JlOCTOMHCTBA M HEIOCTaTKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIbHBIX NCKAXKEHUN U CIIOCOOBI UX yCTPaHEHHS.

53. MHOXECTBEHHBI OCTYN C BPEMEHHBIM pa3JieJIeHHuEeM KaHalloB. J[oCTOMHCTBaA H
HEJOCTaTKH, MPUYHHBI TIOABIICHUS MEXKTyKaHAIbHBIX UCKAKEHUH U CIIOCOOBI X YCTPaHEHHUSI.
MHOXeCTBEHHBIN JIOCTYIl C KOJOBBIM pa3/ieieHueM KaHayoB. JIOCTOMHCTBA U HEAOCTATKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIbHBIX NCKAXKEHUH U CIIOCOOBI UX yCTPaHEHHS.
[IIymomono0HbIe (CIOXKHBIE) CUTHANIBL. Pacmmpenue criekTpa nepemaaBaeMoro curnana. [Ipsmoe
pacmpenue crektpa. (Meroa npsMou Mmocie10BaTeIbHOCTH).

[IIymomono6HbIe (CIOXKHBIE) CUTHANBI. Pacmmpenne criekTpa rnepeaaBaeMoro curaana. Merox
MIPOTrpaMMHOM CKauYKO0Opa3HOU MEePECTPOUKH YaCTOTHI.

[Ipriem curHaIOB B YCIOBHSIX MHOTOJIy4€BOCTH. MeTo1bl 00pbObI ¢ MHOTOJTy4€BOCThIO.
Panuopeneiinpie muHUN. PeTpaHcismus U perenepaiys CuraaioB. PacueT BeposTHOCTH OMMOKH
Ha BBIXOJI€ NIBYXIIPOJETHOW JMHUHU MPU HCHOJb30BaHUM peTpanciastopa (HPII) wunm
pereneparopa(OPII).

TenekoMMmyHuKanmoHHble ceTd. CTPYKTypa U COCTaB CETH.

TenekoMMyHHUKaIIMOHHbBIE CeTU. MeTobl KOMMYTallUKd B KOMMYTHPYEMOM CETH.

9.1.3. Tembl 1a00paTOPHBIX padOT

. VI3yueHne CneKTpOB CUTHAJOB C JUHEWHOU Monynsuuel. [lokassiBaeTcss BIUsiHUE (OPMBI

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

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

MOJYJISATOPA, THHUU TIEPEIadn, JEMOIYIIATOpa U OCIUILIOrpadaBoIbTMETPA.

N3yuenne nmuknnueckux KoaoB (7, 4). CucremaTuyeckoe KOAMPOBAHUE U JEKOJUPOBAHHE C
UCIIPABJICHHEM OJIHOKPATHBIX OMHUOOK. MOJIeTMpOBaHKE JBOMYHOTO CHMMETPUYHOTO KaHaa C
HE3aBHCUMBIMH olrOkamu. OleHKa BEPOSTHOCTH OIMIMOKH MOCIIE JEKOIUPOBAHUS.

. I3yueHne cxembl CUCTEMAaTHYE€CKOro Kojepa Hukiudeckoro kona (15, 11) Ha ocHoBe

pekypcuBHOro nudpoBoro ¢uiasrpa. M3yueHnne npuHIUNOB AeNEHUS ABYX MOJIUHOMOB C
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MOMOMUIbIO TaKUX (PUIBTPOB.

6. Uccnenoanue xkona Puma-Conomona nag mosnem GF(p), rae p - mpocToe uucio. M3ydaercs
BapHUaHT KoaupoBaHus S(X) = a(X)*g(X), a Takke NEKOAUPOBAHUE C UCIIPABICHHEM OIIMOOK IO
CUH/IPOMY - OCTaTKy OT JICJICHHUS.

7. VI3ydyeHue CBEPTOUYHBIX KOJIOB CO CKOPOCTHIO KOIMpPOBaHUsA 1/2: KomumpoBaHUE, TOPOTOBOE
JEKOAMPOBaHKE U AeKoIupoBaHue no Burepou.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUS IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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JIMCT COI'JTACOBAHUA

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

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBenyronmii Beimyckatomei kag. TOP C.U. boromonos  CornacoBaHo,
64596115-19ed-4d47-
a699-64d05713100c
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 npenonaBatens, kad. TOP JLIO. Ilensur ~ CornacoBaso,
7cc8b64f-c195-4b19-
9449-1e0dda376c70

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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