MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
OO0mas Teopust paIMoOCBI3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: §

Cemectp: 9, 10
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Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 9 cemectp 10 cemectp | Bcero Enunuiet
1 |Jlexuun 8 0 8 4acoB
2 |IlpakTHueckue 3aHATUSA 4 4 8 4acoB
3 | JlaGopaTopHbie pabOTHI 0 12 12 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 12 16 28 4acoB
5 | CamocTtosiTensHas pabora 96 83 179 4acoB
6 | Bcero (6e3 ax3ameHa) 108 99 207 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB
6.0 3.E.

Kontponwsabie padoTsl: 10 cemecTp - 1
Ox3ameH: 10 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 12 or« 4 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl PTC « _ » 20 rona, mpoTtokon Ne
PazpaboTunk:
noueHt kag. PTC A. B. HoBukos

3aBenyromuii odecrieunBaroien kag.
PTC C. B. Menuxosn

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan 3uB® H. B. Ocumor
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

I[OLICHT Ka(l)eﬂpbl PAAUOTCXHUICCKUX

cucteMm (PTC) B. A. I'pomoB
JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopmupoBaHHEe NMPEACTAaBICHUI 00 0COOEHHOCTSIX COBPEMEHHBIX U MEPCIIEKTUBHBIX CUCTEM Iepe-
Jlauu nHpOpMaLuu.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue COBpEMEHHBIX METOI0B MOAYJIALIMH U KOAUPOBAHUSI.
— IlpuobOpereHre HaBBIKOB KOMITBIOTEPHOTO MOJICIIMPOBAHUS CHCTEM CBSI3H.
— OBnajxeHue HaBbIKAMHU YTEHHS CIPABOYHOM TOKYMEHTALMU, B TOM YHCJIE€ HA aHIJIMHACKOM SI3bI-
Ke€.

2. MecTo nucuumiiuebl B cTpykrype OITOII

Hucuuminna «OO6mas teopust panuocsszm» (b1.B.JIB.3.1) otHocutcs x Onoky 1 (BapuaTtuBHas
4acTh).

[TpenmecTByOIKUMU TUCHMIUIMHAMY, (POPMHUPYIOLUIUMH HayajbHbIE 3HaHUS, sABJstOTCA: MHPOD-
MaThka, OCHOBBI IOCTPOEHMSI KOMIIbIOTEPHBIX ceTei, CTtaTucThyeckas TeopHusl paauOTEXHUYECKUX CH-
cteM, Teopust BeposATHOCTEN U MaTeMaTHYECKasi CTaTUCTHKA, YCTPOICTBa reHepUpPOBaHUs U POPMUPOBA-
HUSl CUTHAJIOB, YcTpoiicTBa mpuema u o0paboTku curHanos, Lludposas ob6paborka curnanon, OOmas
TEOpUs PaIUOCBSI3H.

[TocnenyromumMu TUCHUIUIMHAMYU ABJSIOTCA: MHOrokaHanbHble HU(MPOBBIE CUCTEMBI INEpeaadu,
OcHOoBBI LM POBOTO TENEBUIECHUS U BUACOTeXHHUKA, OOII1as TeOpHsl paiuoCBsI3U.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-6 roTOBHOCTBIO BBINIOIHATH PacueT U MPOCKTHUPOBAHUE JETAJICH, Y3JI0B U yCTPONCTB pa-
JTUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHMYECKHUM 33JaHUEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMA-
TU3aI[UU TPOEKTUPOBAHNS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HaTh DyHJaMEHTANIbHOE CBOMCTBO JIMHEHHBIX OJOYHBIX KO/OB. [IpaBuio KOAMpOBaHUS JHU-
HEHHBIM OJOYHBIM KOAOM. CTPYKTYypy MOPOXKIAIOMIMX U MPOBEPOYHBIX MATPHI] JIMHEHHOTO OJIOYHOTO
KoJIa B cuctemaruueckon popme. IIpaBuiio BeIYMCICHHUS CUHAPOMA JIMHEHHOTO OJ04YHOTO KOJa 10 IpoBe-
pouHoit Matpulie. Ponb cunapoma npu oOHapyKEHUU/HUCIIPABIEHUU OIIMOOK, a TaK)K€ BOCCTAHOBJIEHUU
CTEepTHIX CUMBOJIOB. [IpaBmiio onpeaeneHns KOJOBOTO PACCTOSHUS TMHEWHOTO OJIOYHOTO KOJa MO KOJOBOM
tabimne. Crnoco® omnpeneneHusi KpaTHOCTEW rapaHTUPOBAHHO OOHAPYKUBAEMbIX, FapaHTHPOBAHHO HC-
NpaBsIeMbIX OMIMOOK, a TaKKe TapaHTUPOBAHHO BOCCTAHABIMBAEMBIX CTEPTHIX CHUMBOJIOB. DyHIaMeH-
TaJbHOE CBOMCTBO HUKINYECKUX KONOB. [IpaBmiio koqupoBaHus HUKINYECKUM KOJIOM B CHUCTEMAaTUYeCKON
U HecucteMarndyeckoil gopmax. CrnocoO JeneHus U yMHOXKEHHUs MOJUHOMOB C IOMOIIBIO IH(PPOBBIX
(GuUIBTPOB, COOTBETCTBEHHO, PEKYPCUBHBIX U TpaHCBepCalIbHbIX. PONb OocTaTka OT AeNeHUs Mpu JAEKOIU-
POBaHUM LUKIMYECKUX KOJOB. OCOOEHHOCTH CBEPTOUHBIX KOJAOB. Anroput™m BurepOu nexoaupoBaHus
CBEPTOUYHBIX KOMOB. OCOOEHHOCTH KOMOB C pa3pexeHHbIMH TpoBepkamu Ha deTHOCTh (LDPC). Croco6
MSITKOTO UTepaTUBHOTO JekonupoBanus kogoB LDPC. Onpenenenue sHTponuu HCTOUHUKA. CIOCOOBI BBI-
YHUCJIEHUSI SHTPOIUU UCTOYHUKA. CBSA3b MEXKY B3aUMHOM 3aBUCUMOCTBIO CHMBOJIOB U SHTPOIUEH UCTOU-
HUKa. [[puHIMIIBI BEKTOPHOTO KBaHTOBaHMA cooOlmieHnit. Criocob noctpoenus koma Xaddmana. Criocod
noctpoerus: koxa lllerHona-®ano. Croco0 pacuera HWKHEH TpaHUIBI JUIsl CPEAHEH UIMHBI KOJa.
Crioco6 BBIUUCIIEHHUS] U30BITOYHOCTH 10 M mocie KoaupoBaHus. Croco0 BBIYUCIEHHS MPOITYCKHON
crocoOHOCTH KaHaJoB. Ponb Moaynsiuu B cuctemax nepenaud nHGopmanuu. Pasnnyame mexay aHaaoro-
BOi M 1udpoBoit Moayasuueld. CrieKTpaabHBI COCTaB CHUTHAJIOB JUISI OCHOBHBIX METOJIOB MOIYJISIIMH:
aMIUTUTYJHOM, 4acTOTHOUN U (pa3oBoit. Poib popmupyromux GuibTpoB U BIUSHHE MEKCUMBOJIbLHOW HH-
TepdepeHnu. B3aumMocBs3b METOIOB MOAYJSIMU € KJIacCaMU BBIXOIHBIX yCHIIUTENeH MomHocTu. [IpuH-
IIUTIBI MOYJISIITUM MHOXKECTBa opToroHaidbHbIX Hecymux (OFDM). Biustaue ¢azoBoro nryma Ha mpous-
BOJIMTEIBHOCTh CUCTEM CBsI3U. OTHOIIEHUE CUTHAI-LIYM JUId HUPPOBBIX cucTeM cBsi3u. OO sHepreTHye-
CKOM M 4acTOTHOM 3(h(heKTUBHOCTU CUCTEM CBSI3H.

— yMerb CoCTaBJIATh KOJIOBYIO TaONMIly JIMHEHHOTO OJ0YHOrO Koja mo ero marpuue. IlpuBo-
JUTh MaTPUIbl JMHEHHBIX OJOYHBIX KOJOB K cCUCTeMaTHyecko ¢opme. OnpeaensiTh KOJI0BOE PacCTOsSHUE
JUHEHHOTO OJIOYHOTO KOJIa 10 €ro MPOBEPOYHON MaTpPHIIE, a TAKXKE IO KOIOBOM Tabmuile. JlenuTs u yMHO-
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*atb nonuHoMbl Haja noneM [Manmya GF(2) aByms cnocobamu: anreOpandecku U ¢ MOMOIIBIO IH(PPOBBIX
¢mibTpoB. COCTaBIIATh AUArpaMMy COCTOSHHM M PEIIETKY CBEPTOYHOro koja. CoCTaBiIATh IE€pPEeBO Koja
Xad¢pmana. CoctaBnsath kox LllenHoHa-PaHo. BEIUUCIATH SHTPONUIO 33JaAHHOTO UCTOYHUKA. BHIaucsaTh
N30BITOYHOCTh J0 U MOCJIE KOAUPOBAHMS CXKMMAIOIIMM KOIOM. BBIYMCIATE NPOMYCKHYIO CHOCOOHOCTH
JBOMYHOTO CUMMETPHYHOTO KaHajla CBSI3M M KaHaja co cTUpaHusMH. Ha kauecTBeHHOM ypoBHE M300pa-
KaTh CIIEKTPAJIbHBIE JUAarpaMMbl CUTHAJIOB C MOIYJSAIUAMH: aMImTuTyaHou (AM), dazoBoit (OM), va-
croraoit (UM) u OFDM.

— BJaJeTh MeToAaMu KOMIIBIOTEPHOTO MOJEIUPOBAHUS COBPEMEHHBIX M MEPCHEKTUBHBIX CHU-
CTEM CBA3U. DIIEMEHTaMU IPOEKTUPOBAHMSI COBPEMEHHBIX U MEPCIIEKTUBHBIX CUCTEM CBS3H.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunsl yueOHOM 1esTenbHOCTH Bcero uacos CemecTpsl

9 cemectp 10 cemectp

AynuTopHble 3aHATUSA (BCETO) 28 12 16
Jlexknun 8 8 0
[IpakTHueckue 3aHATH 8 4 4
JlaGopaTtopHbIe pabOTHI 12 0 12
CamocrosTenpHas paboTa (BCero) 179 96 83
Beinonnenre MHAMBUAYAIbHBIX 3a1aHUI 19 10 9
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 12 0 12
pabotam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 4 4 0
CamocTosTenpHOE H3ydeHne TeM (BOIIPOCOB) 135 78 57
TEOPETUYECKON 4acTH Kypca
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 8 4 4
ceMuHapaMm
BrinmonHeHne KOHTPOJIBHBIX PaboT 1 0 |
Bcero (6e3 3x3ameHa) 207 108 99
IToaroroBka 1 caya sK3amMeHa 9 0 9
OO6mmast Tpy1I0€MKOCTb, 4 216 108 108
3aueTHbie EauHAIb 6.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3nenpl AMCHUIIJIMHLI U BUABI 3AaHATHI
Paznenbl IUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pasgensl AUCUUIUIMHBL U BUIbI 3aHATUI

_ [P]
) ] = 2 g 3 =
° - ° S O =g
S8 g8 | sz =5
Ha3zBanwust pa3ienoB AUCIUTUTAHBI > ”_ a =8 o © & &
[0 ¥ . . [ S Gé
= < © = )
= E % &3 i
= © S =
9 cemectp
1 Monynsuust. CieKTpaibHbIi COCTaB. 2 0 0 1 3 I1K-6
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2 YacToTHas u sHepreTnyeckas 3gpdek- 2 0 0 1 3 [1K-6
TUBHOCTb CHCTEM CBSI3H.
3 JIunelinbie OJI0YHBIE KOJBI. 2 2 0 13 17 [1K-6
4 HuskorotHocTHbIe (LDPC) komp. 0 0 0 16 16 |IIK-6
5 IlpomyckHasi cioCOOHOCTh KaHajla CBS- 0 0 0 12 12 |IIK-6
3U.
10 Kogs! Puna-ConomoHna. 0 2 0 14 16 |IIK-6
11 Konpr boy3za-Hoynxypu-XokBUHreMa. 0 0 0 8 8 I1K-6
14 ITpuanunsr MIMO. 0 0 0 16 16 |IIK-6
15 ®opmupyroumii punstp. Ero poss. 0 0 0 6 6 ITK-6
16 CornacoBanubiii puiibTp. Ero pos. 0 0 0 8 8 [1K-6
17 DKxoHOMHBIE (CKUMAIOIIHE) KOJIBI. 2 0 0 1 3 [1K-6
Hroro 3a cemectp 8 4 0 96 108
10 cemectp
6 CBepTOYHBIE KOJIBI. 0 0 4 14 18 |TIK-6
7 Konpl Xadhdmana u [llennona-dano. 0 2 0 12 14 |IIK-6
8 [IpuHnumne! moxynsuun OFDM 0 0 0 14 14 |IIK-6
9 [IuKIU4eCcKue KOJbI. 0 2 0 11 13 IIK-6
12 ITpuHIUIIBI pacIIMPEHUS CIIEKTPa CUT- 0 0 0 12 12 |IIK-6
HaJIOB B CUCTEMAX CBSI3H.
13 IIpuHIUIIBI CHHXPOHU3AIUU B CUCTE- 0 0 0 12 12 |IIK-6
Max CBSI3H.
18 Mogynsanus. CriekTpalibHbII COCTaB. 0 0 8 8 16 |IIK-6
HUroro 3a cemectp 0 4 12 83 99
Hroro 12 179 207
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
Coneprkanue pa3IesoB TUCIUIUIAH (TI0 JICKIHSIM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
2 52
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JICKIUSM) - =
o S E
[=¢
2 g
= S
9 cemecTp
1 Mopynsmusi. Pons Moymsninu B cuctemax nepenaur nHGopmanm- 2 [TK-6
CrekTpalIbHBIN cOCTaB. | M.Paznuyue aHaoroBo U uGPOBOM MOIYIISIIHH. -
TpeboBaHuUs K CIIEKTPaM CUTHAJIOB B COBPEMEHHBIX
cuctemax nepefaun uapopmanuu. TernoBoit
urym.CriekTpasabHas IJI0THOCTh MOIITHOCTH CUTHA-
na.Cnektpsl curianoB ¢ AM, ®M, UM u OFDM wmo-
OynsiusiMA. Ty TTOKOITEHUS ITUPPOBBIX CUCTEM CBSI3U:
aHaJIOTOBBIE, THOPHIHBIE U TU(POBBIE.
Hroro 2
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2 YacToTHas u
JHEpreTHYecKast
3((PEeKTUBHOCTH CHCTEM
CBSI3H.

Ces13p MexTy "aHamoroBeIM" 1 "IIMGPOBBIM" OTHOIIIE- 2 I1K-6
HUAMH cUTHal-1ryM.HopMupoBaHnHas npomnyckHast
criocobHocTh kaHana.CkopocTh konupoBanus. Teope-
Mma [Ilennona, ee mumoctpauud.lIpenen [llennona,
TpeJie JBOMYHOTO KaHalla CBS3U: KECTKUE PeIICHUS
Y MATKHE PELICHUS.

Htoro 2

3 JIunetlinbie OJIOYHBIE
KOJEL.

[Topoxmaromas matpuiia. Kogosas tadmmia.Kogosoe 2 T1IK-6
paccrosinue. KpaTHOCTh 0OHapyKeHUsI, UCTIPABICHUS
1 BOCCTaHOBJICHHSI CTEPTHIX CUMBOJIOB.Onpeiesienre
KOJIOBOT'O PACCTOSHUS IO KOJI0BO# Tabmue.Cuctema-
TH4eckas opMa mopoxaaronieit marpuiisl.[IpoBepou-
Has mMatpuua.Cunapom.OnpeneneHue KoIoBOro pac-
CTOSIHMSI 110 ITPOBEPOYHON MATpPHIIE.

Hroro 2

17 DKOHOMHEIE
(cxuMaromme) Kompl.

CoOcTBeHnHas nH(popMaIys. DHTPOIUS UCTOUYHKKA. 13- 2 I1K-6
ObITOuHOCTh. B3anmuast uapopmanus. [ I[puHIHITEI BEK-
TOPHOTO KBAaHTOBaHHS HCTOUHUKA.

Hroro 2
Hroro 3a cemectp 8
Hroro 8

5.3. Pa3nesibl AUCHUIIMHBI M MEKIMCUMILVINHAPHBIE CBSA3H ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)

U o0ecneynBaeMbIMH (NOCJIeAYOMIUMHU) TUCHUATIIMHAMEA

Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3iensl IMCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

HaunmenoBanue

No paznenoB naHHOUM NUCIMIUIAHEL, 111 KOTOPBIX HEOOXOIMMO U3YUCHHE
00€eCIIeunBaIOINX U 00ECIEUNBAEMBIX TUCIIUILINH

TUCLUITINH

213145 678910111213 |14]15)|16/|17

18

[IpenmecTByronme qUCUUILIMHBI

1 UadopmaTuka

+ +

2 OCHOBHI TIO-
CTPOEHUS
KOMITBIOTEPHBIX
ceTen

3 Cratucruye-
CKasi Teopus pa-
IAOTEXHUYECKUX
CHCTEM

4 Teopus Bepo-
SITHOCTEW U Ma-
TeMaTu4ecKas
CTaTUCTHKA

5 VYcerpoiicTa re-
HEPHUPOBAHHUS U
hopmupoBaHUs
CUTHAJIOB
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6 YcrpoiicTBa

npuema u oopa- | + + + |+ + +
OOTKM CHTHAJIOB

7 Hudposast 06-

paboTKa curHa- + + |+ | +

JIOB

8 Obwras Teopust
paIroCBs3N

e e i T B e I B I B I I I e e B e s

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 MBorokanaib-
Hble U(POBHIE
CHUCTEMBI TIepe-
Jaun

2 OcHoBbI 1TU(D-
POBOTO TEIIEBU-
JIEHHS U BUJIEO-
TEXHHUKA

3 O6was Teopust
pazIroCBs3N

e e i T B e I B I B I I I e e B e s

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIHUIUIUHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatui
= = ;
© [t}
] <
& 2 ® S S DopMBI KOHTPOJIA
= = = g 2
S = = S
~ =
I1K-6 + + + + KonTpomasnas pabora, Jlo-

MalHee 3aganue, OT4eT 1o
WHIUBUIyAIbHOMY 3a]1a-
HMIO, DK3aMeH, KoHcrekr
camormoarorosku, Codece-
nosanue, OTuet o abopa-
TopHOU paborte, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT

TpyoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUN

10 cemectp

n

6 CBepTOYHBIC KOJIBI. N3ydenune cBepTOYHBIX KOIOB CO CKOPOCTHIO KOJIUPO- [TK-6
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BaHUs 1/2: KOAMPOBAHHUE, TOPOTOBOE JCKOIUPOBAHHE
U JeKonupoBaHue o Burepou.

Htoro

18 Monynsiuusi.

CrniekTpanbHbIi COCTaB.

HccnenoBanue CrieKTpOB CUTHAJIOB € JIMHEWMHOM MO-
nyisinven. M3yyeHnre BIMsiHUS Ha CIEKTPAIIBHYIO
IINIOTHOCTH (i)OpMI)I I/IMHYJ'[BC&-HOCI/ITGJ'I?I 158 Koppenﬂun-
OHHOU (YHKIIMU OMTOBOM MOCIIEIOBATEIHHOCTH.

N3yyenue Simulink-mMomenu HEKOrepeHTHOTO IEMO/TY-
JIATOPA YaCTOTHO-MaHUITYJIMPOBAHHOIO CUTHAJIA C HE-
IpephIBHOM (ha3oii.

HUroro

8

[IK-6

Hroro 3a CEMCECTP

12

Hroro

12

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATUH (CEMUHAPOB)

Haszpanus pasznenos

HanMenoBanne npakTHueCKuX 3aHATUN (CEMHUHAPOB)

TpyoeMKOCTb,

9

dopmupyembie
KOMIIETEHIIUN

9 cemectp

3 JIunetlinbie OJIOYHBIE
KOJEL.

Cocrasnenne KogoBo# Tabmuibl. OnpenesaeHue Komao-
BOT'O PAaCCTOSHUS IO KOJOBO# Tabmwmie.OnpenencHue
KpaTHOCTHU TapaHTHUPOBAHHOTO OOHAPYKEHUS, UCTIPaB-
JIEHUS U BOCCTAHOBJIEHUS CTEPTHIX cUMBOJIOB.[IpuBe-
JIEHUE TIOPOXKIAIOIIEH MAaTPHUIIBI K CUCTEMATHIECKON
(hopme.CBsI3b MOPOXKIAOIIEH MATPHUIIBI C TIPOBEPOU-
HON.CHuHIpoM. JlekompoBaHue C UCTIPABIEHUEM OJI-
HOKPATHBIX OLITHOOK.

\S]

Hroro

[1IK-6

10 Koxst Puna-
ConoMoHa.

Omnepanuu ¢ aneMenTamu Haj nosiem [anya
GF(p”q).Onpenenenre mopoxaaromero moJMHoMa
kona Puna-Conomona.Onpenenenre npoBepoOYHOTro
nonuHoma kona Puna-Conomona.lIpuBenenue nopo-
XKIAIOUTUX U MIPOBEPOYHBIX MATPHUIL, 3aITMCAHHBIX B
nuKIAYecKor hopme, k cuctemarnueckoi gopme.Ko-
nupoBanue kogoM Puna-ConoMoHa yepes MaTpuily
TUCKpeTHOTO npeodpazoBanust ypee ([AI1D).Beranc-
nenue obpatHoit marpuiisl JI1D. [lekonupoanue
kona Puna-ComomMoHa ¢ ucnpaBlieHUEM OJHOKPATHOM
U IBYKpaTHOH OIINOKH.

Hroro

[1IK-6

Hroro 3a cemectp

10 cemectp

7 Konbr Xahdmana u
[llennoHa-PaHo.

HeKOTOpBIﬁ I[I/ICerTHHﬁ HCTOYHUK 3a/laH BECPOATHO-
CTAMMU IIOABJICHUA CHMBOJIOB.KOI[HpOBaHI/Ie HCTOYHHKA

I1IK-6
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konamu Xaddmana u [llennona-dano: 0JHOOYKBEH-
HBIN ¥ IByXOYKBEHHBIN BapHaHThL. Berancnenue n30bi-
TOYHOCTH JI0 U TIOCTIE KOAUPOBAHUS.

HUroro

9 [IuKIH4eCKue KOJIbI.

Onpenenenne NOpoKAAOIIEH MaTPHULIBI IO TOPOXKIA-
rolemMy nonmHomy.OnpezeneHue NpoBEpOYHOTO I0-
JMHOMa 1o noposkaaromemy.KoaupoBanue cucrema-
TuyeckuM Kogom.IIpoBepka pyHnamMmeHTanIbHOTO
CBOICTBa LUKINYecKoro kozna.Haxoxxaenne yacTHoro
Y OCTaTKa OT JIeJIEHUs ABYX MOJIMHOMOB: ajiredpaunye-
CKH U ¢ TIoMol111b10 nu¢poBoro ¢punstpa.Koppekrop:
JEKOAUPOBAHHE C UCTIPABICHHEM OJHOKPATHBIX OIIU-

OOK.

[1IK-6

Hroro

Hroro 3a cemectp

Htoro

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z E
2 5 =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos 2 &5 @OopMBI KOHTPOJIS
paboThI B s 2
=S 2 2
a e g
= S}
9 cemecTtp
1 Monynsiuust. [TpopaboTka JIEKITMOHHOTO 1 T1IK-6 Tect
CrexTpalibHbI COCTaB. | MaTepuana
Htoro 1
2 YacroTHas u [IpopaboTka JIeKIIMOHHOTO 1 [1K-6 Tect
JHEpreTHYecKast MaTepuana
3¢ (EeKTUBHOCTh CUCTEM Hroro 1
CBSI3U.
3 JIuneiiHple OIOYHBIE [TonroToBka K npakTuye- 2 |IIK-6 Homaiunee 3aganue, Ot-
KOJIBI. CKUM 3aHSATHUSAM, CEMUHA- YeT [0 UHIUBUAYaTHbHOMY
pam 3ajanuto, TecT
[TpopaboTka TeKIHOHHOTO 1
MaTepuana
BrinosnneHne nHAMBUY- 10
aJIbHBIX 3aJTaHHI
Hroro 13
4 HU3KOIUIOTHOCTHEIE CamocrosiTenbHOE U3yde- 16 |IIK-6 KoHcnexT caMmonoaroros-
(LDPC) konpil. HUE TeM (BOIPOCOB) Te€Ope- ku, Tect
TUYECKOHN 4acTu Kypca
Hroro 16
5 IlponyckHas CamocTtosiTenbHOE U3yUe- 12 |TIK-6 Koncnekr camonoaroros-
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CIIOCOOHOCTH KaHaja
CBs3MU.

HHE TeM (BOIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

Htoro

ku, CobecenoBanue, Tect

10 Koxer Puna-ComomoHna.

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

CaMocTosTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca

12

Htoro

[IK-6

Jomamaee 3aganue, Tect

11 Konst boysa-
Yoyaxypu-XoKBUHIeMa.

CamocTosTenbHOE U3yye-
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

Hroro

I1IK-6

Tect

14 IMpunnumnsr MIMO.

CamocTtosTenbHOE H3yde-
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca

HUroro

[1K-6

Tect

15 ®opmupyromuii
¢unbTp. Ero pons.

CamocrosTenbHOE H3yue-
HUE TeM (BOIIPOCOB) TEOpE-
THYECKOW YacTH Kypca

HUroro

I1IK-6

Tect

16 CornacoBaHHBIN
¢unsTp. Ero pos.

CaMocTosTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON Y4acTu Kypca

Htoro

I1IK-6

Tect

17 DxoHOMHBIE
(cKMMaromnIue) Kompl.

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

HUroro

I1IK-6

Tect

Hroro 3a cemectp

96

10 cemectp

6 CBepTOYHBIE KOJIBI.

CamocTosTenbHOE U3yye-
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

10

OdopmieHre 0TYETOB 10
nabopaTopHBIM paboTam

Hroro

14

I1IK-6

Otuer no 1aboparopHOH
pabote, CobecenoBaHue,
Tect

7 Konbr Xahdmana u
[llennoHa-PaHo.

BrImonHeHe KOHTPOJIBHBIX
pabort

[TonroToBka k mpaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

Brimonuenue nHAMBUAY-
aJbHBIX 3aJlaHUU

Hroro

12

I1IK-6

JlomaliHee 3aJjaHue,
KonrtponsHnas pabora, Ot-
4eT 10 UHUBUAYAIbHOMY
3amanuio, Tect

CornacoeaHa Ha noptane N2 38057

10



8 Ilpuniunel Mmoaymsiuu | CaMOCTOSITENILHOE U3y4e- 14 |TIK-6 CobOecenoBanue, Tect
OFDM HHUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTh Kypca
Hroro 14
9 [IuKIH4eCKue KOJIbI. [ToaroroBka k mpakTuue- 2 T1IK-6 JlomariHee 3aganue, Tecr,
CKHM 3aHSITHSIM, CEMHHA- OK3aMeH
pam
CamocTosTenbHOe H3yde- 9
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
Hroro 11
12 ITpuHImUnb CamocrosiTenbHOE U3yde- 12 |IIK-6 CobecenoBanue, Tect
paciMpeHust CIIeKTpa HUE TeM (BOIPOCOB) Te€Ope-
CHT'HAJIOB B CHCTEMAaX TUYECKOM YacTh Kypca
CBAH. Uroro 12
13 IlpuHnumel CamocTosiTenbHOE U3yye- 12 |IIK-6 Tect
CUHXPOHHU3AINH B HHE TeM (BOIIPOCOB) TEOpe-
CHCTEMaX CBS3H. TUYECKOH YacTu Kypca
Hroro 12
18 Monynsiuus. OdopmieHre 0TYETOB T10 8 |IIK-6 Otuer no taboparopHoi
CrexTpalIbHbIA COCTaB. J1abopaTopHBIM paboTam pabore, TecT
Utoro 8
Hroro 3a cemectp 83
TlonroroBka u caaya dK3a- 9 DK3aMeH
MEHa
Hroro 188

10. KypcoBoii npoekr / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yYaloIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHo-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Tankun, BsuecnaB AnekcannpoBud. [{udpoBas MoOMIBHAS PaMOCBsI3b : yuyeOHOE TocoOure
Juist By30B. - M. : ['opsiuast munust - Tenexom , 2012. - 592 c. (Hanuuune B 6ubmmorexke TYCVYP - 40 3k3.)
2. Bonxos, JIe Hukomaesuu. Cuctembl udpoBoi paanocBs3u. bazoBbie METOIBI M XapaKTepH -
CTHKH : YueOHoe Tocodue i By30B. - M. : Dkorpennas , 2005. - 390[2] c. (manmuue B Oudimoreke TY -
CVYP - 42 5x3.)

12.2. lonotHUTEILHAS JIATEPATYpa

1. MeToapl MOBBIMICHHUS] YHEPTETHUECKON U CHEKTpanbHOU d(PexkTuBHOCTH 1TUDPOBOI paano-
cBsi3U [DnekTpoHHbIH pecype]: YuebHoe nocobue / Bapraysun B.A., Hukun U.A. - CIIGBXB-IlerepOypr,
2013. - 352 c. ISBN 978-5-9775-0878-0 - Pexxum moctyma: http://znanium.com/catalog/product/943520
(mara o6pamenus: 09.07.2018).

2. ®opmupoBaHHE M T€HEPUPOBAHHE CUTHAJIOB B LHU(POBOM paguoCBs3U [DIEKTPOHHBIN pe-
cypc]: Yuebnoe nocobue / B.T. Ilepmmn. - M. HUL[ UH®PA-M; Mu. Hos. 3nanune, 2013. - 614 c. un.;
60x90 1/16. - (Beiciiee o6pazoBanue bakanaspuar). (meperuter) ISBN 978-5-16-006703-2, 600 k3. - Pe-
JKUM JocTyna: http://znanium.com/catalog/product/405030 (mzara o6pamenus: 09.07.2018).

3. Cxuap, bepnapa. Ludposas cBsa3b: Teoperuueckue OCHOBBI M MPAKTUYECKOE MPUMEHEHHE :
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I[Tep. ¢ aarn.. - M. : Bunbsamc , 2004. - 1099[5] c. (manmuuue B 6ubmmoreke TYCVYP - 18 3k3.)
12.3. Y4eOHO-MeTOANYECKHE MTOCOOU

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. COOpHHK KOMITBIOTEPHBIX J1a0OPaTOPHBIX PaOOT MO CHCTEMaM CBsI3U [ DJIEKTpOHHBIN pecypc]:
Mertoauueckue ykazanus K jabopatopueiM padoram / HoBukoB A. B. - 2018. 151 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/7149 (nara obpamenus: 09.07.2018).

2. Jlemonmynsmus nudpoBbIX CUTHAIOB. CTaTUCTHYECKUA M CUTHAIBHBIA MOIXOMBI [DIEKTPOH-
HeIl pecypc]: VYueObHoe mnocobme / HoBukoB A. B. - 2018. 51 c¢. - Pexum pmocryma:
https://edu.tusur.ru/publications/7150 (mara o6pamenus: 09.07.2018).

3. Teopwus ayeKTpUUECKOM CBA3M [DICKTPOHHBIN pecypc|: YueOHO - MeToanYecKoe mocooue st
MPOBENEHHS MPAKTUYECKUX 3aHATHH U CAMOCTOSATENBbHOM paboThl cTyaenToB / Akynmuuuyes HO. I1. - 2012.
202 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1758 (narta oopamenus: 09.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUeCKHE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 1M1 ¢ HAapYLIeHUsIMHA OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpum u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cHUcTeMBl, K  kotoppiMm y TYCVYPa  ectp  moctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTepuajibHO-TEXHUYeCKOe o0ecnedyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecnedyeHne Ui NPAKTHYeCKUX 3aHATHI

YyeOHast ayTuTOpHs

yueOHasi ayIuTOpUs JUIsl POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JICHUS 3aHATHUH MMPAKTUYCCKOTrO TUIA, YIeOHAas ayIuTOpHs JUIs IPOBEACHHS 3aHATUI CEMHUHAPCKOro THIIA,
MOMEIIEHHUE IS TIPOBEACHHSI TPYMITOBBIX U MHIUBUIYATbHBIX KOHCYJIBTAIMMA, TIOMEIICHNUE ISl TIPOBE/IC-
HUS TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTeCTaIlluu

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 431 ayn.

OrnucaHue UMEOIIErocss 000PYIOBAHHUS

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- Pabouee mecto npenoaBaress.
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IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT

VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN

ydeOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHI IPAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TOMEIIEHHE JUIsI KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 423 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- locka marautHO-MapkepHas BRAUBERG;

- LMC-100103 Dxkpan ¢ snexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
yepHast Kaiima 110 IepuMeTpy;

- [Ipoextop NEC «M361X»;

- CucreMHblit 6710k (16 mT.);

- Mouutops! (16 mirt.);

- Komnsrorep;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— LibreOftice

— PTC Mathcadl3, 14

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe olecredeHne JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 mwit.;

- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICYEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe oOecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHHE NUCUUIUIMHBI JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBSI MU WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEJICTB 00yUEHHS OOIEro U CelnaIbHOTO Ha3HAYCHUSI.

[Ipu 3aHATHAX C O0YYAIOMIMMHUCS € HAPYLIEHUSIMM CJIyXa MPEAYCMOTPEHO MCIOIb30BaHUE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB MpueMa/mepesa-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (POpMax, MOOMIIbHOM cUCTEMBI IIPENoAaBaHus JIsl 00ydarouxcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOM CUCTEMBI. YueOHas ayTUTOpHsl, B KOTOPOI 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

CornacoBaHHbIl (HUIBTP OOECTIEUNBAET:

- MuHuManbHO KOPOTKUN IO BPEMEHU OTKJIIMK HA CBOEM BBIXOJIE

- MakcumanbHOe OTHOIIIEHHE CUTHAJI-IITYM Ha CBOEM BBIXOZE B ONPECIIEHHBIII MOMEHT BpEMEHH,
IpU YCJIOBUH, YTO IIyM — OeJIbIi

- CHsTHE 3aKOHA MOIYIISIIAN (JIEMOTYIISIINIO)

- MakcuMyM IIEHHOHOBCKOI MH(pOpMaluy Ha CBOEM BBIXOJIE

dopmupyromui GUIbTp 00eCreunBaeT:

- ®opMHpOBaHHE KBAPAaTYPHBIX CUTHAJIOB € 33JJaHHOM (hOpMOM CIEKTPaJIbHON TNIOTHOCTH

- ®opMupoBaHKE y3KONOJOCHOTO CUTHAJIA HA HEKOTOPOM HECYILEH 4acToTe

- @opMUPOBaHUE OPTOTOHAIBHBIX IO BPEMEHU KBAAPAaTYPHBIX CUTHAJIOB

- ®opMUpPOBaHUE TAKTOBBIX UMITYJIbCOB ISl CHMBOJIBHOM CUHXPOHU3ALUU

CornacoBaHHBIN (QUIBTP SIBIISETCS:

- JInHeHbIM QUIBTPOM C MOCTOSHHBIMH ITapaMeTpaMu

- HenuueitHbM QUABTPOM ¢ MOCTOSHHBIMU MapamMeTpaMu

- JInHeHBIM QUIBTPOM C IEPEMEHHBIMU MTapaMeTpaMHu

- HenuueitHbM QUIBTpOM ¢ IepeMEeHHBIMH ITapaMeTpaMu

Dopmupyromuii GUIBTp ABISETCS:

- JInHe#HBIM (QUIBTPOM C IMOCTOSIHHBIMU ITapaMeTpamMu

- HenuneHbIM QMIIBTPOM C MOCTOSHHBIMU MapaMeTpaMu

- JInHeHHBIM (QUIBTPOM C NIEPEMEHHBIMH MTapaMeTpaMu

- HenuneitHbiM GMIIBTPOM C IEpeMEHHBIMU TTapaMeTpaMHu

[Tapametp Roll-off factor popmupytomero ¢punpTpa THNA "IPUNOJHATHIN" KOCUHYC ITO3BOJISET:

- 3MeHuTh ypoBEeHb MEKCUMBOJILHOM HHTEPPEPEHIINU Ha CBOEM BBIXOJIE

- I3MeHuTh mupHHy criekTpa GopMHUpyeMOro CUrHaia

- 3sMeHuTh ckopocTh criajia MOITHOCTH BHE OCHOBHOM MOJIOCKH! (POPMHUPYEMOTO CHUTHAJIA

- 3MennTh amMmuTyny GopMHpyeMOro CUrHaia

MesxcumBoIIbHAs HHTEPDEPEHIIHS — 3TO:

- Koraa Bpems npuxona uMIynbca sBISETCS CydailHOM BETMYMHOM C HEHYJIEBOW qucIiepcuei

- Korma umnynsc BIMSET HA COCETHUE UMITYINIBCHI, HAKJIAAbIBAsICh HA HUX CBOMMH ''XBocTamu'"

- Koraa ayimrenbHOCTE MMITYNbCa SIBISETCS CIIy4aliHOM BEIMYMHON C HEHYJIEBOU aucnepcuei

- [Ipouiecc hopmupoBaHus IpyNIOBOTrO CUTHAJIa B CUCTEMAaxX C KOJIOBBIM pa3ziefieHuEM KaHaJlOB

MesxcuMBOIIbHAS HHTEp(EpPEeHIINs SBISIETCS:

- Bpennoit

- [lonesnon

- 3aBucHT OT criocoba (hOpMUPOBAHHUS CUTHATIA

- HetrpansHoi

CornacoBaHHBIN QUIBTP, OBIBAET, 3aMEHSIIOT:

- @UIBTPOM HIKHHX YaCTOT
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- Koppenaropom

- Koppenaropom ¢ ¢puiabTpoM HUKHHUX 4acTOT

- OUIbTPOM BEPXHUX 4aCTOT

Koppensatop — 3T0 ycTpOiCTBO, KOTOPOE BBIYHUCIISIET:

- MHTerpan mo BpeMeHu OT BXOJAHOTO CUTHAJIA

- [IpousBenenne onopHOro CUrHana v BXOIHOTO

- NaTerpan no BpeMeHU OT MPOU3BEICHUS OMTOPHOTO CUTHAJIA U BXOJTHOTO

- CBepTKYy OMOPHOTO CUTHAJIA C BXOTHBIM

KorepeHTHbIii ipuem 00s3aTeIbHO BKIIIOYAET B ce0s:

- AMIITUTYTHBIN JE€TEKTOP

- CxeMy BbIICJIEHHSI CUTHAJA "THJIOT-TOH"

- KonTyp (ha3oBoii aBTONOICTPONKH YaCTOTHI

- IIpouecc popMupoBaHHs OMOPHOTO KOJIEOAHHS C TOYHOCTHIO 10 (pa3bl I MOCIEAYIOIETO CHS-
TS 3aKOHA MOAYJISIIUU

HexorepeTHslii mprem 00s13aTeIbHO BKIIIOYAET B ceO0sl:

- Ilponiecc popmupoBanusi OIOPHOTO KONEOAHUS C TOYHOCTHIO JO YACTOTHI JJISI MOCIIETYIOIIErO
CHSITHUS 3aKOHA MOTYJISIIIAH

- Cxemy BbIAEJICHUS CUTHAJIA "MHJIOT-TOH"

- Konryp (a3oBoii aBTOMOACTPONKY YaCTOTHI

- YacTOTHBIN AETEKTOP

[Tetns KocTtaca npennasHaueHa juist:

- ABTOMaTHYECKON MOJACTPONKH YaCTOThI (POPMUPYEMOTO OTIOPHOTO KOJIeOaHMsI

- Cusatus nuddepeHanTbHOro KOMUPOBaHUs CUMBOJIOB

- ABTOMAaTHYECKOM TOJCTPOUKH YaCTOTHI (POPMHPYEMOTO OIOPHOTO KOJEOAHMS C TOYHOCTBHIO JI0
¢asbl

- YiBoeHHS 9acTOTHI (HOPMUPYEMOTO KOIeOaHMsI

Monynsuusa QPSK no3BonsieT nepenats:

- 1.5 6ura Ha cumBON

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cuMBON

- 2 OuTa Ha CUMBOJI

Monymsauus GMSK no3BosnsieT nepeaars:

- 1.5 6ura Ha cumMBOI

- 4 OuTa Ha CUMBOJI

- 1 Out Ha cUMBOI

- 2 OuTa Ha CUMBOJI

Monynsuusa QAM-16 no3BoisieT nepeaarTh:

- 1.5 6ura Ha cumBON

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cuMBON

- 2 OuTa Ha CUMBOJI

bonee TpeboBarenbHa K OTHOLIEHUIO CUTHAI-IIYM MOIYJISIIMS:

- GMSK

- QPSK

- QAM-16

- BPSK

Bonee TpeboBarenpHa K JIMHEHHOCTH BBIXOIHOTO YCHIIUTENSI MOIITHOCTH MOJYJISIINS

- QAM-16

- OQPSK

- GMSK

- QPSK-pi/4

Yeunurenu MOIHOCTH 110 CTETIEHU JIMHEWHOCTH JIEJSTCS Ha KJIACChI:

-AB,C

-AB,C; D,EF
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-LIL IO

-0,1,2

MOIIHOCTH TEIUIOBOTO IIyMa Ha BXOJIE MAJOIIYMSIIIETO YCUIIUTENS IPUEMHHUKA TPSMO TIPOTIOPIIH -
OHAJIbHA:

- Koagppunmenty nryma ManomymsIero yCuimTes

- [Tonoce 9acTOT MPUHIMAEMOTO PaANOCHTHAIA

- Hecymieli yvactoTe mpuHUMaeMOro pajinocurHana

- CymecTByeT cama 1o cebe ¥ HU OT Yero He 3aBHUCHT

Koapumuent myma ManonryMsIiero yCHInTeNs 3To:

- OTHOIIEHNE CUTHAJI-IIYM Ha BXO/E YCWJINTENS, JEICHHOE Ha OTHOIICHHE CHUTHAN-IIYM Ha €ro

BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIymMa ycuiautensi, B dBm

- Bennuuna kT, rne T — Temmneparypa okpyskatorien cpeabl, k — nocrosuHas boiabsimana

- Paszuanma koadgduinmentoB ycuneHus ycwmurens (B dB), n3aMepeHHBIX 115 IBYX OMOPHBIX TEMIIE-
patyp

Konp! ['onga mpuMeyaTeabHBbI:

- neanbHOM aBTOKOPPENSIIMOHHON (PYHKITUEH

- Tpex3nauHoi pyHKIMEH B3aMMHOU KOPPETSAIIUN

- CBOEH OpPTOrOHAIBHOCTHIO

- Tem, uro ux nzobpen muctep ['oma

M-nocnenoBaTenbHOCTH IPUMEYATEIbHBI:

- MakcumanbHbBIM IEPUOAOM

- XOpOoIKMH B3aMMHO KOPPEIALMOHHBIMU CBOMCTBAMU

- CBO€1 OPTOTOHAIIBHOCTBIO

- PaBeHCTBOM KOJIMYECTBA HYJIEH U €IMHULL

Koap! Yoniia npuMedarenbHbl:

- neanbHOM aBTOKOPPENSIIMOHHON (PYHKITUEH

- HannuueMm nocnenosarenpbHOCTH THNA "MeaHp"

- CBoeil a0COMIOTHOM HE3aBUCUMOCTHIO

- CBO€1 OPTOTOHATIBHOCTHIO

Jl1g cucteM paguocBsI3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa:

- JIyumas 3ammra OT HenmpegHaMEPEHHBIX TOMEX U MHOTOJIy4€BOTO paCIIPOCTPAHEHMS CUTHAJIA

- Bornee BbIcOKast OUTOBAsE CKOPOCTH Mepeaayr HHPOPMALUU

- bonpmast MI0THOCTE MOIIHOCTH U3JIy4a€MOT0 CUTHajIa

- 3aMeTHOCTh B paanodpupe

CucTeMsl ¢ KOIOBBIM pa3/IeJICHUEM KaHAJIOB:

- BolTecHuIM qpyrue TEXHOJIOTUHU pa3/ieIeHHs KaHAJIOB BBUAY CBOEHM MCKIIIOUMTEIBLHOCTH

- [IprMeHsI0OTCS OTHOBPEMEHHO C IPYTUMH TEXHOJOTHUSAMHU Pa3/IeICHUs KaHAJIOB

- [IpakTruecku He IPUMEHSIOTCS BBUY CBOEH CIIOKHOCTH

- Otnanu "Ko3bIpHYyI0 MacTh' TexHosoruu OFDM

Koapumment pacimmpenus crekrtpa B coBpeMeHHbIX (4G) cucremMax pajnoCBsi3u BapbHPYyETCs B
npeaenax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koapdumment pacmmpenus crekrpa paBeH 256. OTHOIIEHHE CUTHAT-IIIYM TOcie cxkatus (1o Bpe-
MEHH) CUTHAJIa C PAaCUIMPEHHBIM CIIEKTPOM YBEIIUYUTCS Ha:

-110dB

-48 dB

-24 dB

-55dB

[TomexoycTOMYMBOE KOIUPOBAHUE OCHOBAHO Ha:

- JlybmpoBanuy CUMBOJIOB
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- BBenenuu M30BITOYHOCTH TIO ONPE/ICIICHHBIM MIPaBUIIAM

- CkpeMOMpoOBaHUY COOOIIECHUH TICEBIOCTYYafHBIMHU KOJaAMH

- BBenenuun n30BITOYHOCTH IO CITyYaiHBIM MTPABUIIAM

KomunpoBanue uctoyHMKa OCHOBAHO Ha!

- CkpeMOIMpoBaHUH COOOIICHUN TICEBAOCTYYatHBIMU KOJAMH

- Meronax mmdpoBaHus

- Cy1ecTBOBaHUYU M30BITOYHOCTH, ME€pa KOTOPOH MOXET OBITh BhIpaK€HA IIEHHOHOBCKOW SHTPO-
nuen

- HepaBHOBEpPOSITHOCTH CHMBOJIOB COOOIICHHUS

JIuneiinble OJ0YHBIE KO/BI MPUMEYATEeNbHbBI TEM, YTO MOJHOCTHIO ONPEAEISIOTCS:

- Habopom nmopoxaronux moJmHOMOB

- [Topoxaaromium NOJIMHOMOM

- [Topoxpnaromeit maTpuien

- Konosoii Tabmureit

DHTpOIUS HEKOTOPOTO UCTOYHHUKA HHPOPMALIUU OTIPEACIISETCS KaK:

- Cpennee 3HaueHHUE COOCTBEHHOM MH(POpMAITUT

- MakcumanbHO€e 3HaYeHne cOOCTBEHHON HH(OpMaIu

- MuaMManbpHOE 3HaUYeHHEe COOCTBEHHOM MH(pOpMAITUU

- MenuanHoe 3Ha4eHue cOOCTBEHHOI MH(pOpManuu

[TomexoycTOWYUBBIE KOJIbI OBIBAIOT:

- brioyHBIMU ¥ TIOTOKOBBIMH

- PerynsapueiMu 1 HEperyIsipHbBIMU

- OTHOPOIHBIMU U HEOAHOPOIHBIMU

- CTaTH4eCKUMU U THHAMUYECKUMU

Wndopmanus no K. IllenHoHy BBIpaxaeTcs Kak:

- Jlorapudm 0O6paTHOI BEPOSATHOCTH

- Bennuuna oOpaTtHON BEpOSITHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapucm MOTynst BEpOSITHOCTH

CBepTOoYHbIE KO/IBI PUMEYATEeNIbHbI TEM, YTO MOJHOCTHIO OMPEAEISIOTCS:

- Habopom nmopoxnaromnux moJmHOMOB

- Konosoii Tabmureit

- [Topoxpaaroiieit matpuien

- [TopoxpaaromuM NOJMHOMOM

CTpoK# MOPOXKIAOIIEH MaTPHIIBI JIMHEHHOTO OJIOYHOTO KOJA TOJKHBI OBITH:

- HenyneBbiMu

- PazupiMu

- JInHeliHO-HEe3aBUCUMBIMU

- JInHENHO-3aBUCUMBIMU

Ywuciio CTpoK MpOBEPOYHON MATPHUIIBI JIMHEWHOTO OJIOYHOTO KOJIA OTIPECIISICTCS:

- KonmnaecTBOM IIpOBEPOYHBIX CHMBOJIOB

- KonnuecTBoM MH(pOpMAIIIOHHBIX CUMBOJIOB

- 3aBUCHUT OT IOTIOJTHUTEIBHBIX YCIOBHIA

- KomoBbIM paccrosinueM koaa

CgoiictBo mpedurca HekoToporo koma (Hampumep, konoB Xapdpmana win lllennona-dano) 3a-
KIIIOYaeTCs B TOM, YTO:

- Hu omHa mpucTaBka HEKOTOPOTO KOJOBOTO CIIOBA HE SIBIISIETCS KOAOBBIM CIIOBOM

- Bce npucTaBku SBISIOTCS KOJOBBIMH CIIOBaMH

- KomoBrie ciioBa MMEIOT OIMHAKOBYIO JJIUHY

- KonoBrle cioBa MMEIOT pa3Hylo AJIUHY

Kon Jlemniensi-3uBa (Lempel-Ziv) sBasiercs:

- CnoBapHbIM KOJIOM

- JlpeBOBHUIHBIM KOZIOM NOZ00HO Koty Xaddmana

- Kogowm ¢ xem-tabmuneit (hash table)
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- Kozom ¢ nnuHelHBIM Npesicka3aHueM

Konpt Puna-ConoMoHa npumedatrenbHbl TEM, YTO OHU:

- JlatoT MakCUMaJIbHO BO3MOKHOE KOIOBOE PACCTOSIHUE U SIBJISIOTCS HEABOMYHBIMU

- SIBnsrOTCS HEIBOMYHBIMU

- ImeroT nopok1aro1uii OJIMHOM, KOTOPBIN HE PACKIAAbIBACTCS HA MHOXKHUTEIIN

- IMeroT Ko0BO€E pacCTOSIHUE, PABHOE KOJIMYECTBY MPOBEPOUYHBIX CHMBOJIOB

Cronl11pl IPOBEPOYHOI MATPUIIBI IMHEHHOTO OJIOYHOTO KoJla (PAKTUYECKH SBIISIOTCS:

- 3anpeleHHbIMA KOIOBBIMH CIIOBAMHU

- Pa3penieHHbIMU KOZOBBIMH CIIOBaMU

- CuHIpOMamu IJ1si OJHOKPATHBIX OIIMOOK

- BekTopamu 0THOKpaTHBIX OIIMOOK

KomoBoe paccTosiHue JTMHEHHOTO OJ0YHOTO KOJa MOXKHO OIPENETUTH M0 MPOBEPOYHOM MaTpPHIIC
KOJla KaK:

- KonnuecTBo HEHYNEBBIX CTONOIIOB

- MakcuManbHOE KOIMYECTBO JTMHEHHO-HE3aBUCHUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €AWHUIIA

- MakcuManbHOE KOJTMUECTBO JINHEHHO-HE3aBUCUMBIX CTOJIOII0B MaTPUIIbI

- MakcuManbHOE KOTMYECTBO JTMHEHHO-HE3aBUCHMBIX CTOJIOIIOB MaTPHIIbI IUTFOC €AMHUIA

Bennuuna B3aumuoi nadopmaruu o K. [llenHony onpenensercs kak jiorapudm OTHOIIICHUS BE-
POSITHOCTEM:

- P(x/y) / P(x)

- P(x) / P(x/y)

- P(x/y) / P(x,y)

- P(x,y) / P(x)

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomas matpuna. Konosas tabmuna. Konosoe paccrosnue. KpatHocTs 0OHapyxeHus, uc-
IIPABJIEHUS] U BOCCTAHOBJIEHUSI CTEPTHIX CUMBOJIOB. Onpe/esieHne KoJA0BOr0 pacCTOsSHUS 10 KOAOBOM Ta-
omuue. Cucremarnueckas ¢opma nopoxnaromieid Mmarpuusl. [Iposepounas marpuna. Cunapom. Onpene-
JIEHUE KOJIOBOT'O PACCTOSIHUS IO TPOBEPOYHON MATPULIE.

[MUKJIMYECKUE KO/IbI:

DOyHTaMEHTAIBPHOE CBOMCTBO HMUKJIMYECKUX KOmoB. Hymb-monmmHOM 1 ero dakropusanus. [lopo-
JKIAIOIINN [TOJIMHOM U €r0 €IMHCTBEHHOCTD JUISl 33JaHHOT0 Kozia. CBsI3b OPOKAAIOILEr0 OJMHOMA U T0-
poknaromieid MaTpuilbl. [I[poBepOUYHBIN MOJMHOM, €T0 CBS3h C IPOBEPOUHOM MaTpulieid. CUCTeMaTHUeCKU
uKIMYeckuil kon. CuctemMaTtiueckuil Kozep Ha ocHoBe udpoBoro ¢unbtpa. Pone ocratka oT nenenus
JIBYX MOJMHOMOB. JlekoaupoBaHUE C HCIpaBiIeHUEM OLIMOKH. J{eKonupoBaHue ¢ BOCCTaHOBIIEHUEM CTEp-
TBIX CUMBOJIOB.

OKOHOMHBIE KO/IbI:

CoOctBenHass uHGpopmauus. DHTponuss UCTOuHHMKA. M30bITouHOCTH. B3aumuas unHdopmarius.
IIpyuHIMITEI BEKTOPHOTO KBAHTOBAHUSI HCTOYHHKA.

Konpr Xadpmana, lllennona-Pano u Jlemnens-3usa.

MOJYJIALNS, CIIEKTPAJIbHBIN COCTAB:

Ponp Momymsium B cuctemax nepenaud uHGopmanuu. Paznuure aHamoroBoil 1 mudpoBoi Moy -
nsuuu. TpeOoBaHMs K CIIEKTpaM CUTHAJIOB B COBPEMEHHBIX CUCTeMax Iepenayrd uHopmanuuu. TemnoBon
myM. CriekTpanbHasi III0THOCTh MOIHOCTH curHana. Cnekrpsl cursanos ¢ AM, ®M, UM u OFDM wmo-
TYISLASIMH.

YACTOTHAA 1 DHEPITETUYECKAS OO®PEKTUBHOCTL CUCTEM CBA3U:

Cas3p Mexy "aHasoroBeiM" U "Hu(GpPOBHIM" OTHOIIEHUSAMU CUTHa-IIyM. HopmupoBaHnHas mpo-
MyCKHasl crocoOHOCTh KaHana. CkopocTh KoaupoBaHus. Teopema lllennona, ee mmoctpanus. [Ipenen
[IlenHoHa, mIpenen ABOMYHOIO KaHAJIA CBA3HU: )KECTKHE PEIICHUS U MATKHE PEIICHMUS.

14.1.3. Bonipochl Ha cobeceoBaHue
B uem ocobennocTh kon0B boyza-Uoynxypu-XokBunrema?
SBnstores nu koawl boyza-Hoynxypu-XokBUHTeMa TUKIMYECKUMU ?
SBnsercs au nuKiIMaeckuit kox Xemmunra (7, 4) komom bBUX?
SIBRstOTCS M CBEPTOYHBIC KOMIBI OJIOYHBIMH?

CornacoBaHa Ha noprtane Ne 38057 18



[Tosicaute 3P PeKT namsITi CBEPTOUYHBIX KOIOB HA IIPUMEpE KO/Ia CO CKOPOCThIO KOAUpOBaHus 1/2.

Yro Takoe cBOOOHOE pacCTOsIHUE Konia (MPUMEHUTEIBHO K CBEPTOUYHBIM KoJ1aM)?

IIpuBenuTe npuMep quarpaMMbl COCTOSHUM CBEPTOYHOTO KOJA.

UYrto Takoe mponmycKHas CIIOCOOHOCTh KaHaja CBS3H?

[lpuBeauTe mpuMepsl MOJENEH KaHAIOB CBS3M C (opMylnaMH i pacueTa MX IPOITyCKHON
CIIOCOOHOCTH.

[Toyemy mpormyckHasi cHOCOOHOCTh TBOMYHOTO CUMMETPHUYHOIO KaHalla CBSA3M C HE3aBHCHMBIMU
omuOKaMH paBHA HYIIO TIPU BEPOSTHOCTH omuOku 1/2, a ve 1?

Jns kakux 1esneit BBoAAT kaHai co ctupanusmu? Yro takoe "ctupanue?

14.1.4. Tembl HHANBUAYAJIBbHBIX 32/1aHUI

Ctpoku mpou3BOAsILIENH MAaTPUILIbI JUHEHHOrO 0104HOTO (N, 3)-KOAa — 3TO TPU npa3psiiHbIE KOM-
OuHanuii (MIAQALMIMHA pa3psag — cIpasa), KOTOpbIE B IBOMYHON opme

MpeacTaBiIsioT aecaruunbie uncna g0, gl, g2. Haittu: komoBoe paccrosiHue dkon, MakCUMaabHBIC
KpPaTHOCTU T'apaHTUPOBAHHO OOHApPYXHBAEMBIX O M MCIPABISEMBIX U OLIMOOK. 3aKOAMPOBATh JBOUY-
HYI0 KOMOMHAIINIO, COOTBETCTBYIOUIYIO I€CATUYHOMY YMCIY in, 3aT€M JBOMYHYIO KOMOMHAIIMIO HAa BBIXO-
Jie KoJiepa MpeCTaBUTh B (hopMe JeCITUYHOTO YUCiia out.

JIBonuHbIE KOMOMHAIMH, COOTBETCTBYIOLIUE TISTH JECATUYHBIM unciam (n, in, g0, g1, g2)

U3 331a44 5, CUUTATh CTPOKaMu IpoBepouyHoil Matpuisl H kona (n, n — 5).

Onpenenuthb: cIOCOOEH JIM 3TOT KOJI OOHAPYKUTH JII0OYI0O OHOKPATHYIO OLIMOKY

(d=1, ectu ciocobeH, d = 0 B MpOTUBHOM CIIy4ae);

CIOCOOEH JIM ATOT KOJ] UCIIPABUTH JIFOOYIO OJTHOKpaTHYIO0 ommuoOKy (¢ = 1, ecnu cmocoben, ¢ = 0 B
IIPOTUBHOM CIIy4ae).

CraTucTuyeckue cBOCTBa TPOUYHOTO UCTOYHUKA 0€3 MaMSATH OINPENEISIIOTCS PSI0M

pacnpezeneHus, 3a1aHHbIM B 3a1a4e 1 3aganus.

1) Onpenenuth SHTPONHUIO UCTOYHUKA U €0 U30BITOYHOCTD.

2) IlpousBecTu KOJUPOBAHUE UCTOYHUKA IBOMUHBIMU Koamu Xaddmana, [lleHHOHA—

@®aHO ¥ paBHOMEPHBIM KOJIOM.

3) IlpousBecTu 6J1I0KOBOE KOAMPOBAHUE UCTOYHMKA OJIOKaMU IO JiBa CUMBOJIA IBOMYHBIMU KOJAMHU
Xaddmana, llennHona—®daHo U paBHOMEPHBIM KOZOM.

4) CpaBHMTB KOABI 110 U30BITOYHOCTH.

14.1.5. Tembl JOMALIHUX 3aJaHUN
3ajaHa MOPOXKAAIOIIAs MaTPHUIA HEKOTOPOTO JMHEHHOro 0yioyHoro koaa. OnpenenuTb, COCTaBIAA
KOZIOBYIO Tabmumity, napameTpsl (n, k, d) kona, a Takke H30bITOUHOCTS.
3ajaHa MOpOoXKJarollas MaTpula JMHEHHoro OnouHoro koxa. IIpuBecTu ee K cuCTEMaTHYECKOM
¢dbopMe 1 HATH IPOBEPOUHYIO MATPUILY.
JlaH nmopoXIaronMi MOJMHOM LUKIMYECKOro Koja. 3amucarh MOPOXKIAIONIYI0O M IIPOBEPOUHYIO
MaTpHIbI COOTBETCTBYIOIIETO JTMHEHHOTO OJIOYHOTO KO/,

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY

Yem konpl Puna-ConomoHa omdaroTest oT koo boyza-Hoynxypu-XokBunrema?

B 1yeM 0coOeHHOCTh KOJIOB € HU3KOM INIOTHOCTBIO NpoBepok Ha yeTHocTh (LDPC)? Ilouemy npu
UX HUCIOJIb30BaHUU OTIAAaeT HaJl0OHOCTh B MHTEPIUBUHIE?

B uem ocobennocts koma Jlemens-3uBa-Yamya (LZW) no cpaBHeHuto ¢ komom Jlemmens-3uBa
(LZ77,LZ78)?

[Touemy texuuka OFDM He Oblna peanu3oBaHa cpa3y IOCIE €€ TeOPEeTHYECKOro 00O0CHOBaHMUs?
Kaxoi "Tprok" mo3Boyni caenaTh 3TO B HACTOSIIEE BpeMsi?

[TepeuncinTe OCHOBHBIE JOCTOMHCTBA U HeAOCcTaTKU Moy OFDM.

YeM miataT 3a NOBBILIEHHE YAaCTOTHON 3((EKTUBHOCTH (IIEPEUUCIIUTE U3BECTHBIE BaM IapamerT-
pe1)?

Pacckaxurte o npupoe HeogHO3HaUYHOCTH padboTh! e Koctaca Ha nmpumepe monymsauuu BPSK
(®Mmn)?

14.1.7. Tembl KOHTPOJILHBIX padoT
Konmupopanue xomamu Xadhdmana u [llennona-dano.
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14.1.8. Tembl 1a00paTOpHBIX padoT

N3ydyeHune cBepTOYHBIX KOJOB CO CKOPOCTHIO KOAMPOBaHUS 1/2: KoAMpOBaHUE, IIOPOTOBOE JACKOIH -
pOBaHHeE U JeKOaUpoBaHue 1o BurepOu.

Uccnenoanne CeKTpoB CUTHAJIOB C JIMHEWMHON Monyssined. M3ydeHre BIUSIHUSA Ha CIIEKTpaslb-
HYIO IJIOTHOCTH ()OPMBI UMITYJICA-HOCHUTENS U KOPPEISIIUOHHON (PYHKIIMH OUTOBOW MOCIEIOBATEIBHO -
CTH.

N3zyyenne Simulink-mMonenn HEKOTepEHTHOTO AEMOIYIATOPA YaCTOTHO-MaHUITYIMPOBAHHOTO CHT -
HaJja C HeMpephIBHOH (ha3oi.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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