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DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus
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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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1 | Jlekuun 8 0 8 4acoB
2 |IlpakTHueckue 3aHATUSA 4 4 8 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 12 12 24 4acoB
5 | CamocTtosiTensHas pabora 96 92 188 4acoB
6 | Bcero (6e3 ax3ameHa) 108 104 212 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB
6.0 3.E.
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CornacoeaHa Ha noptane N2 38055




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-
MaTuka, CTaTUCTHUECKas TeOpusl PalMOTEXHUUECKUX CUCTEM, Teopusi BEpOATHOCTEN U MaTeMaTH4ecKas
CTaTUCTHKA, YCTPOMCTBA FreHEPUPOBAaHUSA U (POPMUPOBAHMSI CUTHAJIOB, YCTPOHCTBa IpuemMa U 00paboTKu
curHanoB, L{ludpoas o6padoTka curnanos, OO01as Teopus pagruoCBsI3H.

[Tocnenyomumu AUCHUIUIMHAMU SBISIIOTCS: MHOTOKaHajibHble IM(POBBIE CHCTEMBI NEpeayH,
MogenupoBanue 35eMeHToB U ycTpoiicTB paguocsszu (I'TIO-3), OcHoBbl IUPPOBOTO TENEBUACHUS U BU-
neotexHuka, O01as Teopusi paauoCBsI3U.

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

Bunel yueOHOI nesTeNIbHOCTH Bcero yacos CemecTpsl

9 cemectp 10 cemectp

AynuTopHble 3aHATUSA (BCETO) 24 12 12
Jlexknun 8 8 0
[IpakTHueckue 3aHATH 8 4 4
JlaGopaTtopHbIe pabOTHI 8 0 8
CamocrosTenpHas paboTa (BCero) 188 96 92
BrinosiHeHME MHAWBUAYAIBHBIX 3aJaHUN 20 8 12
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 8 0 8
pabotam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 4 4 0
CamocTosTenpHOE H3ydeHne TeM (BOIIPOCOB) 147 80 67
TEOPETUYECKON 4acTH Kypca
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 8 4 4
CeMHUHapam
BrinmonHeHne KOHTPOJIBHBIX PaboT 1 0 |
Bcero (0e3 sx3amena) 212 108 104
IloaroroBka u cpada 3adera 4 0 4
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. 11 15 [1K-6
4 HuskorotHocTHbIe (LDPC) komp. 16 16 |IIK-6
5 IlpomyckHasi cioCOOHOCTh KaHajla CBS- 16 16 |IIK-6
3U.
11 Koapl Puna-ConomoHa. 0 2 0 12 14 |TIK-6
12 Kogwl boy3a-Hoynxypu-XokBUHTeMa. 0 0 0 8 8 I1K-6
15 IIpuanunsr MIMO. 0 0 0 16 16 |IIK-6
16 ®opmupyroumii punstp. Ero poss. 0 0 0 6 6 ITK-6
17 CornacoBanusiii puiibTp. Ero pos. 0 0 0 8 8 [1K-6
18 DKOoHOMHBIE (CKUMAIOIIHE) KOJIBI. 2 0 0 1 3 [1K-6
Hroro 3a cemectp 8 4 0 96 108
10 cemectp
6 DKOHOMHBIE (CXKUMAIOIINE) KOABIL. 0 0 0 0 0
7 CBEpTOYHBIE KOJIBI. 0 0 4 14 18 [1K-6
8 Konpl Xaddmana u lllennona-dano. 0 2 0 15 17 |1IK-6
9 Ilpunuuns! monynsiuuu OFDM 0 0 0 16 16 [1IK-6
10 Lukanyeckue Koapl. 0 2 0 11 13 [1IK-6
13 ITpuHLHKIIBI paCIIMPEHUS CIIEKTPA CUT- 0 0 0 16 16 |IIK-6
HAJIOB B CUCTEMaX CBSI3U.
14 IIpuHIKIIBI CAHXPOHU3ALMH B CUCTE- 0 0 0 16 16 |IIK-6
Max CBSI3H.
19 Moaynsuus. CriekTpalibHbII COCTaB. 0 0 4 4 8 I1K-6
Hroro 3a cemectp 4 8 92 104
Hroro 8 188 212
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHIM)
CopeprkaHue pa3ienaoB TUCIUILINAH (TI0 JICKIHSAM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseioB JUCIUIUIMH (TI0 JISKIIHSIM)
3 z £
: i3
~
Hazpanus pa3znenos CopneprkaHue pa3ienoB JUCIUILIMHBI (1O JIEKIUSM) z 7 § %
o E
= | Bz
=) g =
9 cemectp
1 Monynsuus. Ckopocts niepeaun nHpopmarmu. Ilponycknas 2 [1IK-6
CrexTpalibHBIN COCTaB. | criocoOHOCTh. IIpomyckHas cmocCOOHOCTh TBOMYHOTO
CUMMETPHUYHOTO KaHaja cBs3u.IlpomyckHas crnocob-
HOCTh KaHaJla CO CTUPAHUSAMHU.
Hroro 2
2 YacrotHas n CBs3b Mex 1y "aHanoroBsIM" 1 "HUGPOBEIM" OTHOILIE- 2 [IK-6
SHEpreTHyYecKast HUSMU cUTHaj-1yM.HopMupoBaHnHas nmponyckHas
3¢ (HEeKTUBHOCTh CHCTEM | CIIOCOOHOCTH KaHana.CkopocTs kKoaupoBaHus. Teope-
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CBA3H.

Mma [llennona, ee wiumoctpanus.lIpenen [llennona,
Mpees ABOMYHOTO KaHalla CBA3H: )KECTKUE PEIICHUS
1 MATKHE PEIICHUS.

Hroro
3 JIuneiiHble OlOYHBIE [Mopoxnatomias marpuina.Kogosas rabmuma.Konosoe [1IK-6
KOJIBI. paccrosiaue.KpatHocTh 0OHApYKEHUsI, UCTIPaBIICHUS

1 BOCCTaHOBJIEHHSI CTEPTHIX CUMBOJIOB.OnpeiesieHne

KOJIOBOTO PacCTOSTHUS IO KOA0BOM Tadimie.Cuctema-

THYecKas opma nopoxaromieid marpuusl.IIpoBepou-

Has Marpuna.Cuaapom.Onpeesnenre KogoBoro pac-

CTOSIHUS TI0 IIPOBEPOYHON MaTpUIIE.

Hroro
18 DxoHOMHBIE CoOcTBeHHass HHPpOpMAIUL. DHTPOIUS UCTOYHHKA. M3~ 2 [1IK-6
(c’xUMaroIye) KOAbl. ObITOuHOCTh.B3anMuas unpopmanus. I IpuHiuns! Bek-

TOPHOTO KBAaHTOBAHMS HCTOUHUKA.

Hroro 2
Hroro 3a cemectp 8
Hroro 8

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (MPeAbl Ty IIUMH)
U oOecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaunmenoBanue

Ne paznienoB qaHHOUN AUCHIUTUIMHBL, 1711 KOTOPBIX HEOOXOAUMO H3ydYCHHE
00ecITeunBarOIINX U 00ECIEYNBAEMBIX TUCIMUITINH

JUCHUITIINH

314,567, 8910 111213 14

15

16

17118 19

[IpeamecTByromMe TUCITUATITAHBI

1 Undpopmaruka

- -

2 Cratuctuye-
CKast TeOpHs pa-
JTMOTEXHHYE-
CKHUX CUCTEM

3 Teopust Bepo-
SITHOCTEH U Ma-
TeMaTh4yecKas
CTaTUCTHKA

4 VYcerpoiicTBa
TeHEPUPOBAHHUSI
u popmupoBa-
HUSI CUTHAJIOB

5 YcerpoiictBa
npuema u oopa- | +
OOTKHU CUTHAJIOB

6 Hudposas 06-
paboTKa curHa-
JIOB

7 O0Omiag Teo- +
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pus paanoCBA3H

1 MHoroka-
HaJIbHBIE U (]-
POBBIE CUCTEMBI
nepeaadn

2 Mognenuposa-
HUE 3JIEMEHTOB
U yCTPOMCTB pa- | + + + + |+ |+ F |+ |+ +
JUOCBS3U
(I'TIO-3)

3 OcHoBbI 1TU(D-
POBOTO TEIIEBHU-
JIEHHS U BUJIEO-
TEXHHUKa

4 OOmmas Teo-
pus paTuoCBsI3U

e I e O B I B e O B I B B B e B B e e B s

5.4. CooTBeTCcTBHE KOMIIETEHUM I, JopMHUPyeMbIX IPH U3YYEHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX TTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

TN

§ Bunnl zansatuit

= = -
=) o

% y S 8 g DopMbI KOHTPOJIS

S = S &)

4 =

I1K-6 + + + + KonTponsnas paborta, Jlo-

MainHee 3ananue, OTueT mo
WHIAVNBUIYATBHOMY 3a]1a-
Huto, KoHcrekT camonoaro-
toBku, Cobecenosanue, O1-
4eT 1o 1abopaTtopHoil pabo-
te, Tecr, uddepenmupo-
BAaHHBIN 3a4ET

6. UnTepakTBHBIE MeTOABI M OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT

TpynoeMkocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

10 cemectp

N

7 CBEpTOYHBIE KOJIBI. N3ydeHune cBepTOUHBIX KOIOB CO CKOPOCTHIO KOJIUPO- I1K-6

BaHus 1/2: KomupoBaHUE, MOPOTOBOE JEKOAUPOBAHIE
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U JeKOupoBaHue 1Mo Burepowu.

HUroro

19 Monynsiuus.

CnekTpanbHbIi COCTaB.

HccnenoBanue CrieKTpOB CUTHAJIOB € JUHEWHOU MO-
nynsinuen. Mzydenne BIMSAHNS Ha CIEKTPAIBHYIO
TUIOTHOCTH (DOPMBI UMITYJIbCA-HOCHUTENSI M KOPPEIISIIH-
OHHOM (PYyHKIIMU OMTOBOM MOCIIEI0BATEIHLHOCTH.

Hroro

[1IK-6

Hroro 3a CEMCECTP

Hroro

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTHUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBaHnus pasnenos

HaunmMeHnoBaHMe NMpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopMupyembie
KOMIIETEHIIUU

9 cemecTtp

3 JIunelinbie OJI0YHBIE
KOIBbI.

Cocrasienne KogoBo# Tadbmuibl. OnpenesaeHue Koao-
BOT'0 PACCTOSTHUS MO0 KOJOBOM Tabnue.OnpeneneHue
KpaTHOCTH TapaHTUPOBAHHOTO OOHAPYKCHHUS, UCTIPAB-
JIEHUS U BOCCTAHOBJICHUS CTEPTHIX cUMBOJIOB.[IpuBe-
JICHHE MOPOXKAAOIIEH MaTPUIIbl K CUCTEMaTHYEeCKOM
(dhopme.CBsI3b TOPOKIAIOIIEH MATPHUIIBI C TIPOBEPOY-
Hou.CuHapoMm. JlekoaqupoBaHue ¢ UCTIPABICHUEM O/I-
HOKpATHBIX OLIHOOK.

[\

HUroro

I1IK-6

11 Koner Puna-
ConoMoHa.

Onepanuu ¢ 3nemeHTamMu Haj nosiem ["amya
GF(p”q).Onpenenenne NopoXxaaromero nojiuHoMa
kona Puna-Conomona.Onpenenenre npoBepOYHOTro
nonuHoMa koza Puna-Conomona. IlpuBenenue nopo-
KIAIONIMX W TPOBEPOYHBIX MATPHIL, 3aITUCAHHBIX B
LUKIMYECKON Gopme, kK cuctemarrnueckon popme.Ko-
nupoBanue konoM Puna-ConomoHa uepe3 MaTpuiy
nuckpetHoro npeodpazoanus Oypee (JAI1D).Brruuc-
nenue obpatHoit marpuiisl JI1D. lekonupoBanue
kona Puna-CosnoMoHa ¢ ucripaBieHUEM OJJHOKPATHOM
Y IBYKpaTHOH OIINOKH.

Htoro

[1IK-6

Hroro 3a cemectp

10 cemectp

8 Kompt Xaddhmana u
[ITennoHa-®PaHo.

HexoTopblil TUCKpeTHBIN UCTOYHUK 33]JaH BEPOSTHO-
CTSIMM MOSIBJIEHHS cUMBOJIOB.KoMpoBaHye HCTOUHHUKA
komamu Xaddpmana u lllennona-dano: 0n1HOOYKBEH-
HBIU ¥ IByXOYKBEHHBIN BapraHThL. Berancienne n30bi-
TOYHOCTH JI0 U 11OCJI€ KOAUPOBAHMUSL.

HUroro

[1IK-6
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10 Lukanyeckue Koapl.

Onpenenenre NOPOXKAAIOIIEH MATPUILIBI 1O MTOPOKIA- 2
I011eMy NOJIMHOMY.OTIpe/IeNIeHre POBEPOYHOTO M0~
JMHOMa TI0 TTopoxaaromemy.KonupoBanue cuctema-
THdeckuM Kogom.IIpoBepka GpyHmaMeHTaTHBHOTO
CBOMCTBA IIUKINYeCcKoro koaa. HaxoxaeHue 4acTHOTO
¥ OCTaTKa OT JICJICHUS ABYX MMOJIMHOMOB: anredpande-
CKH U ¢ TToMoIbsto mudposoro ¢unsrpa. Koppekrop:
JIEKOJIMPOBAHKE C UCTIPABIIEHUEM OJTHOKPATHBIX OIIIH-

OOK.

I1IK-6

HUroro

Hroro 3a cemectp

Hroro

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

Tabauie 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETSHIIUU
3 z 5
8 = g
o O =
Bunasl camocTosTenpHOM & > O
HasBanwus paznenon 3 = @DopMBbI KOHTPOJIS
paboThI g s 2
=3 Sz
Y <
= (S
9 cemecTp
1 Monynsiuust. [IpopaboTka JIeKIIHOHHOTO 1 [1K-6 Tect
CrexTpalibHbI COCTaB. MaTepuana
HUroro 1
2 YacrotHas u [IpopaboTka JIEKIIUOHHOTO 1 I1IK-6 Tect
JHEepreThyYecKas Marepuaa
3¢ PEKTUBHOCTH CUCTEM Hroro 1
CBSI3H.
3 Jluneiuble OJIOYHBIE [ToaroroBka k mpakTuue- 2 TIK-6 Jomamnee 3aganue, Ot-
KOJIBL. CKHM 3aHSTHSIM, CEMHUHA- YeT MO0 WHIUBUIYATBHOMY
pam 3amanuio, Tect
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
Brinonnenne nHIUBUIY- 8
ATLHBIX 3aJaHUHN
Htoro 11
4 HU3KOIUIOTHOCTHEIE CamocrosiTenbHOE U3y4e- 16 |IIK-6 KoHcnexT caMonoaroros-
(LDPC) kompi. HUE TeM (BOIPOCOB) Teope- ku, TecT
TUYECKOM 4acTH Kypca
Hroro 16
5 TlpomyckHas CamocrosiTenbHOE U3yde- 16 |IIK-6 Koncnekrt camonoaroron-
CroCOOHOCTH KaHasa HUE TeM (BOIPOCOB) TEOpE- ku, CobecenoBanue, Tect
CBSI3H. TUYECKOM YacTh Kypca
Hroro 16
11 Kogpt Puna-Conomona. | [loaroroBka k npakruue- TIK-6 Jomarinee 3amanue, TecT
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CKHUM 3aHSTHSAM, CEMHHA-
pam

CamocrosTenbpHOE H3yde-
HHUE TeM (BOIPOCOB) TEOpe-
THYECKOW YacTH Kypca

10

HUroro

12 Konet boysa-
Yoynxypun-XoKBUHTEMA.

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

Htoro

I1IK-6

Tect

15 IMpunuunsr MIMO.

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

Hroro

I1IK-6

Tect

16 ®opmupyromui
¢unbTp. Ero pons.

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

HUroro

[1K-6

Tect

17 CornacoBaHHEIN
¢unbTp. Ero pons.

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

HUroro

I1IK-6

Tect

18 DxOHOMHEIE
(cXuMaromue) Komipl.

[IpopaboTKa JIEeKIIUOHHOTO
Mmarepuaia

HUroro

I1IK-6

Tect

Hroro 3a CEMCECTP

96

10 cemecTp

7 CBepTOUYHBIE KOJIBI.

CaMocTosiTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKON 4acTu Kypca

10

OdopmiieHre 0TYETOB T10
JabopaToOpHBIM paboTam

Htoro

14

I1IK-6

Otuer no 1abopaTtopHOU
pabote, CobecenoBanue,
Tect

8 Kompt Xaddhmana u
IIennona-dano.

BrmmonraenmEe KOHTPOJIbHBIX
pabot

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

BrinosnHenne nHAMBUY-
ATLHBIX 3aJaHUHA

12

HUroro

15

[IK-6

JloMaiiaee 3aganue,
KonTposnbhas pabota, OT-
YeT MO0 WHIUBUIYATBHOMY
3aJaHuro, Tect

9 [IpUHIMITBI MOTYISALIAN
OFDM

CaMocTosiTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON YacTu Kypca

16

Hroro

16

I1IK-6

CobecenoBanue, TecT
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10 Lukanyeckue Koapl. [ToaroroBka kK mpakTuue- 2 T1IK-6 Jomamnee 3aganme, Tect
CKUM 3aHSATHUSM, CEMUHA-
pam
CamocrosiTenbHOE H3yUe- 9
HHE TeM (BOIIPOCOB) TEOpe-
THYECKOM YacTH Kypca
Hroro 11
13 [IpuHtUIB CamocTosTenbHOe H3yde- 16 |IIK-6 CobecenoBanue, Tect
pacuMpeHus CeKTpa HHUE TeM (BOIPOCOB) Teope-
CUTHAJIOB B CHCTEMax TUYECKON YacTH Kypca
CBA3H. Uroro 16
14 TTpuHIMIBI CamocrosiTenbHOE U3yde- 16 |IIK-6 Tect
CUHXPOHM3AILINH B HUE TeM (BOIPOCOB) Te€Ope-
CUCTEMaXx CBSI3U. TUYECKON 4acTu Kypca
Hroro 16
19 Monynsanus. OdopmiieHre 0T4ETOB 110 4 |IIK-6 Otuet o nabopaTopHoO
CrexTpalibHBINA COCTaB. | 1abOpaTOpHBIM paboTam paborte, TecT
Utoro 4
Hroro 3a cemectp 92
[ToaroroBka u cnaya 3adera 4 HuddepennmpoBaHHBIHI
3a4eT
Hroro 192

10. KypcoBoii nmpoekT / KypcoBasi padoTa
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTHN oﬁyqammnxm
Petitunrosas cucteMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Tankun, BsuecnaB AnekcannpoBud. [{udpoBas MoOMIBHAS paguOCBsI3b : yueOHOE TTocoOne
JUis By30B. - M. : I'opsiuas nmunus - Tenexom , 2012. - 592 c. (nanuune B 6ubmorexke TYCVYP - 40 5k3.)
2. Bomnkos, JleB Hukomnaesuu. Cucremsl U poBoil paguocssa3u. bazoBbie METObI U XapaKTepH -
CTHKH : YueOHoe mocobue i By30B. - M. : Dkorpenas , 2005. - 390[2] c. (manuuue B Oubmmoreke TY -
CVYP -42 5k3.)

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa

1. Meroapl TOBBIIICHHUS] YHEPTETHUECKON U CIEKTPaIbHOU A(PPEKTUBHOCTH MU(POBON paguo-
cBs3U [DeKTpoHHBIN pecypc]: YuebHoe mocodue / Bapraysun B.A., llukun N.A. - CII6bXB-ITerepOypr,
2013. - 352 c. ISBN 978-5-9775-0878-0 - Pexxum nocrtyma: http://znanium.com/catalog/product/943520
(mara ob6pamenus: 09.07.2018).

2. ®opmupoBaHUE U TEHEPUPOBAHHE CHUTHAJIOB B LU(PPOBOW pPaJMOCBSI3M [DNEKTPOHHBIN pe-
cypc]: Yueonoe nocobue / B.T. Ilepmun. - M. HUL] UH®PA-M; M#u. Hos. 3nanme, 2013. - 614 ¢. un.;
60x90 1/16. - (Bseiciiee oOpazoBanue bakanaspuar). (nepemiet) ISBN 978-5-16-006703-2, 600 k3. - Pe-
KUM jpoctyna: http://znanium.com/catalog/product/405030 (mzara o6pamenus: 09.07.2018).

3. Cxuap, bepnapa. Lludposas cBsa3b: TeopeTnueckue OCHOBBI M MPAKTUYECKOE NMPUMEHEHHE :
ITep. ¢ anrn.. - M. : Bunbsimc , 2004. - 1099(5] c. (Hanmuuue B 6ubmnoreke TYCVYP - 18 2k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHE MOCOOUs
1. COOpHHK KOMIIBIOTEPHBIX JIAOOPATOPHBIX pabOT 1O CUCTEMaM CBSI3U [ DNEKTPOHHBIN pecypc]:
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Mertoauueckue ykazaHus K jabopatopHeiM paboram / HoBukoB A. B. - 2018. 151 c. - Pexxum ngocryna:
https://edu.tusur.ru/publications/7149 (nara o6pamenus: 09.07.2018).

2. Jlemonmynsmus nudpoBbix cUTHANOB. CTaTUCTHMUYECKUA M CUTHAIBHBIA MOIXOMBI [DIEKTPOH-
HeIl pecypc]: VYueObHoe mocobme / HoBukoB A. B. - 2018. 51 c¢. - Pexum mocryma:
https://edu.tusur.ru/publications/7150 (nata obpamenus: 09.07.2018).

3. Teopwus ayeKTpUUECKOl CBA3U [DIEKTPOHHBIN pecypc|: YueOHO - MeToandecKoe mocoone st
MPOBEIEHUS MPAKTUYECKUX 3aHATHH U CAMOCTOSATENIbHON paboThl cTyaenToB / Akynmuuuues HO. I1. - 2012.
202 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1758 (narta oopamenus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIIPUATHUS UHPOPMALIUH.

JL1s1 1M1 ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCS! UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIPAaBOYHBIE M  IIOMCKOBBIE  cucTeMbl, K  koroppim y TYCVYPa  ectp  moctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMELIEHHUE Ul IPOBEACHMSI IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIBTALIUN, IIOMEIICHNUE AJIs IPOBENE-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTeCTalluu

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

Onucanue nMerouierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT
VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN
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yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BE/ICHUS 3aHATHH JJaOOPAaTOPHOTO TUIIA, IOMEIIEHHUE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYyp-
COBBIX PadoT)

634034, Tomckas obnacts, T. Tomck, Bepmmauna ynuna, 1. 47, 423 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Jlocka maruutHo-MapkepHasi BRAUBERG;

- LMC-100103 Dxpan ¢ snexrpornpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KalMa 1o nepumMeTpy;

- [Ipoextop NEC «M361X»;

- CuctemusIit 6710k (16 mT.);

- Monutops! (16 mrt.);

- Kommnsrorep;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:
Adobe Acrobat Reader
Google Chrome
LibreOffice
PTC Mathcadl3, 14

13.1.4. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacth, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSAMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIb30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
oOyyaronyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaIEHHBIX 00BEKTOB (Hampumep, TeKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

CornacoBanHbIl (HUIBTP OOECTIEUNBAET:

- MuHuManbHO KOPOTKUN IO BPEMEHU OTKJIMK HA CBOEM BBIXOJIE

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

- CHsTHE 3aKOHA MOIYJISIIAU (JIEMOTYIISIINIO)

- MakcuMyM IIEHHOHOBCKOI MH(OpMaluy Ha CBOEM BBIXOJIE

dopmupyromuil GUIBTp 0OeCreunBaeT:

- ®opMHpOBaHHE KBaPAaTYPHBIX CUTHAJIOB € 33JJaHHOM (hOpMOM CIEKTPaJIbHON TUIOTHOCTH

- ®opMHpoBaHKE y3KONOJOCHOTO CUTHAJIA HA HEKOTOPOM HECYILEH 4acToTe

- @opMUPOBaHUE OPTOTOHAIBHBIX IO BPEMEHU KBAJAPAaTYPHBIX CUTHAJIOB

- @opMUpPOBaHUE TAKTOBBIX UMITYJIbCOB JUIsl CHMBOJIBHOM CUHXPOHU3ALUU

CornacoBaHHBIN (QUIBTP SIBIISETCS:

- JInHeHbIM GUIIBTPOM C MOCTOSHHBIMH ITapaMeTpaMu

- HenuueitHbM GUIBTPOM ¢ MOCTOSHHBIMU MapamMeTpaMu

- JInHeHBIM QUIIBTPOM C IEPEMEHHBIMU MTapaMeTpaMHu

- HenuueitHbM GUIBTPOM € IEpeMEHHBIMH MTapaMeTpaMu

dopmupyromuii GUIBTp ABISETCS:

- JInHeHBIM (QUIBTPOM C ITOCTOSIHHBIMU ITapaMeTpamMu

- HenuneiHbIM QMIIBTPOM C MOCTOSHHBIMU MapaMeTpaMu

- JInHeHBIM (QUIBTPOM C NIEPEMEHHBIMH ITapaMeTpaMu

- HenuneitHbiM GUIIBTPOM C IepeMEHHBIMU TTapaMeTpaMu

[Tapametp Roll-off factor popmupytomero ¢punpTpa THNA "IPUNOJHATHINA" KOCHHYC ITO3BOJISET:

- 3MeHuTh ypoBEeHb MEKCUMBOJILHOM HHTEPPEPEHIINU Ha CBOEM BBIXOIE

- I3MeHuTh mupHHy criekTpa GopMHUpyeMOro CUrHaa

- U3MeHuTh ckopocTh cliajia MOITHOCTH BHE OCHOBHOM MOJIOCKH! (POPMHUPYEMOTO CHUTHAJIA

- 3MennTh aMmuTyny GopMHpyeMOro CUrHasia

MesxcumBoIIbHAsE HHTEPDEPEHIHS — 3TO:

- Koraa Bpems npuxona uMIynbca sBISETCS CIydailHOM 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

- HeitrpansHoi

CornacoBaHHBIN QUIBTP, OBIBAET, 3aMEHSIIOT:

- @UIBTPOM HIKHUX YaCTOT

- Koppensitopom

- KoppensitopoM ¢ pUIbTpOM HHKHHUX YaCTOT

- OUnbTPOM BEPXHUX YaCTOT

KoppensaTtop — 3T0 yCTpONCTBO, KOTOPOE BHIYMCIISAET:
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- MHTerpan nmo BpeMeHu OT BXOJAHOTO CUTHAJIA

- [Ipou3BeneHne onopHOro CUrHana v BXOIHOTO

- MHTerpan mo BpeMeHU OT MPOU3BEICHUS OTMIOPHOTO CUTHAJIA U BXOIHOTO

- CBepTKy OMOPHOTO CUTHAJIA C BXOJHBIM

KorepeHTtHsIii mpuem 00s3aTeIbHO BKIIIOYAET B ce0s:

- AMIITUTYTHBIN JE€TEKTOP

- CxeMy BbIICJIEHUSI CUTHAJA "THJIOT-TOH"

- KonTyp (ha3oBoii aBTONOICTPOMKH YaCTOTHI

- IIpouecc popMupoBaHHs OMOPHOTO KOJIEOAHHS C TOYHOCTHIO A0 (pa3bl I MOCIEAYIOIETO CHS-
TS 3aKOHA MOAYJISIIUU

HexorepeTHslii mprem 00s13aTeIbHO BKIIIOYAET B ce0sl:

- Ilponecc popmupoBaHusi OIOPHOTO KONEOAHUS C TOYHOCTHIO JO YACTOTHI JJISl MMOCIETYIOIIErO
CHSITHUS 3aKOHA MOTYJISIIIAH

- Cxemy BBIJEJICHUS CUTHAJIA "MHIIOT-TOH"

- Konryp (a3oBoii aBTOMOACTPONKY YaCTOTHI

- YacTOTHBIN AETEKTOP

[Merns KocTtaca npennasnadena jis:

- ABTOMaTHYECKON MOJACTPONKH YaCTOThI (POPMUPYEMOTO OTIOPHOTO KOJIeOaHMsI

- Cusatus nuddepeHanbHOro KOTUPOBaHUs CUMBOJIOB

- ABTOMAaTHYECKOM TOJICTPOUKH 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

Monymsaius GMSK no3BosnsieT nepeaars:

- 1.5 6ura Ha cumMBOI

- 4 OuTa Ha CUMBOJI

- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJI

Monynsuus QAM-16 no3BoJisieT nepeaarTh:

- 1.5 6ura Ha cumBON

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cuMBON

- 2 OuTa Ha CUMBOJI

bonee TpeboBarenbHa K OTHOIIEHUIO CUTHAI-IIYM MOIYJISIIMS:

- GMSK

- QPSK

- QAM-16

- BPSK

Bonee TpeboBarenpHa K JIMHEHHOCTH BBIXOIHOTO YCHIIUTENSI MOIITHOCTH MOJTYJISIIINS

- QAM-16

- OQPSK

- GMSK

- QPSK-pi/4

Yeunurenu MOIHOCTH 110 CTETIEHU JIMHEWHOCTH JIEJSTCS Ha KJIACChI:

-AB,C

-AB,C; D,EF

- L 10, III

-0,1,2

MolHOCTh TEMIOBOTO IIyMa Ha BXOJIE MAJONIYMSIIIETO YCHUIIUTENS IPUEMHHUKA MPSMO TPOTIOPIIH -
OHAJIbHA!
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- Koagppunmenty nryma ManomymsIero yCuiamTes

- [Tonoce yacToT NPUHUMAEMOIO PaiMOCUTHATA

- Hecymuelt vacrore mpMHUMaeMOro paguoCcUrHaia

- CymiecTByeT caMa 1o cebe U HU OT Yero HE 3aBUCUT

Koapumment myma ManonryMsIuero yCHInuTeNs 3To:

- OTHOILIEHHE CUTHAJI-IIYM Ha BXOJE YCUJIUTEINS, JACICHHOE Ha OTHOILIEHWE CUTHAJI-IIYM Ha €ro
BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIymMa ycuautensi, B dBm

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

- Paszuauma koadgduimentoB ycuneHus ycwinreds (B dB), n3aMepeHHBIX 115 IBYX OMOPHBIX TEMIIE-
paTyp

Konp! ['onga mpuMeyaTeabHBbI:

- neanbHO aBTOKOPPENSIIMOHHON (PYHKITUEH

- Tpex3nauHoi pyHKIMEH B3aMMHOU KOPPETSAIIUN

- CBOEl OpPTOrOHAIBHOCTHIO

- Tem, uro ux nzobpen muctep ['ona

M-nocnenoBaTenbHOCTH IPUMEYATEIbHBI:

- MakcumanbHbBIM IEPUOAOM

- XOpOIKMH B3aMMHO KOPPEIALUOHHBIMU CBOMCTBAMU

- CBO€1 OPTOTOHATIBHOCTHIO

- PaBeHCTBOM KOJIMYECTBA HYJIEH U €IMHULL

Konp! Yoniiia npuMedarenbHbl:

- neanbHOM aBTOKOPPENSIIMOHHON (PYHKITUEH

- HannuueMm nocnenoBarenbHOCTH THNA "MeaHp"

- CBoeil a0COMIOTHOM HE3aBUCUMOCTHIO

- CBO€1 OPTOTOHAIIBHOCTBIO

Jl1g cucteM paguocBsI3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa!

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

- Bornee BbIcOKas OUTOBAsE CKOPOCTH Mepeaaur HHPOPMALUU

- bonpmast MI0THOCTE MOIIHOCTH U3JIy4a€MOT0 CUTHajIa

- 3aMeTHOCTh B paanodpupe

CucTeMsl ¢ KOIOBBIM pa3/IeJICHUEM KaHAJIOB:

- BolTecHuIM qpyrue TEXHOJIOTUU pa3/ieIeHHs KAaHAJIOB BBUAY CBOEHM MCKIIIOUMTEILHOCTH

- [IprMeHsI0TCS OTHOBPEMEHHO C IPYTUMH TEXHOJOTHUSAMHM Pa3/IeICHUs KaHAJIOB

- [IpakTruecku He IPUMEHSIOTCS BBUY CBOEH CIIOKHOCTH

- Otnanu "Ko3bIpHYyI0 MacTh' TexHosoruu OFDM

Koapumment pacimmpenus crekrpa B coBpeMeHHbIX (4G) cucremMax pajnoCBsI3u BapbUPYyETCs B
npeaenax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koappumment 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

- BBeieHnn M30BITOUHOCTH TI0 OIPEACICHHBIM MPaBUIaM

- CkpeMOMpoOBaHUY COOOIICHUH TICEBIOCTYYaHBIMH KOJIaMH

- BBeeHnn M30BITOYHOCTH TIO CITyYaiHBIM MpaBUIaM

KonupoBanue UCTOYHMKA OCHOBAHO Ha:
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- CxkpeMOIMpoBaHUH COOOIICHUN TICEBAOCTYYaitHBIMU KOJAMH

- Meronax mmdpoBaHus

- Cy1iecTBOBaHUHU M30BITOYHOCTH, ME€pa KOTOPOH MOXET OBITh BhIpa)K€HA IIEHHOHOBCKOW SHTPO-
nuen

- HepaBHOBEpOSITHOCTH CHMBOJIOB COOOIICHHUS

JIuneiinble OJ0YHBIE KOABI MPUMEYATENIbHBI TEM, YTO MOJHOCTHIO ONPEAEISIOTCS:

- Habopom nmopoxaronux moJmHOMOB

- [TopoxpaaromiuM NOJIMHOMOM

- [Topoxpaaroieit maTpuien

- Konosoii Tabmureit

DHTpOIUS HEKOTOPOTO UCTOYHHUKA HHPOPMALIUMU OTIPEACIISETCS KaK:

- Cpennee 3HaueHHE COOCTBEHHOM MH(POpMAITUN

- MakcumanbHO€e 3HaYeHne cOOCTBEHHOH HH(OopMaIu

- MuaMManbpHOE 3HaUYeHHE COOCTBEHHOM MH(pOpMAITUU

- MenuanHoe 3Ha4eHue cOOCTBEHHOI MH(pOpMauu

[TomexoycTOWYMBBIE KOJIbI OBIBAIOT:

- brioyHBIMU ¥ IOTOKOBBIMH

- PerynsapueiMu 1 HeperyIsipHBIMU

- OTHOPOIHBIMU U HEOAHOPOIHBIMU

- CTaTH4eCKUMU U TUHAMUYECKUMU

Nndopmanus no K. IllenHoHY BBIpaxaeTcs Kak:

- Jlorapudm 006paTHOI BEPOSATHOCTH

- Bennuuna oOpaTtHON BEpOSITHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapudm MoTynst BEpOSITHOCTH

CBepTOoYHbIE KO/BI PUMEYATeNbHbI TEM, YTO MOJHOCTHIO OMPEAEISIOTCS:

- Habopom nmopoxnaronux moJmHOMOB

- Konosoii Tabmaureit

- [Topoxpaaromieit matpuren

- [TopoxpaaromuM NOJIMHOMOM

CTpoK# MOPOXKIAIOIIEH MaTPHUIIBI JIMHEHHOTO OJIOYHOTO KOJA TOJKHBI OBITH:

- HenyneBbiMu

- PazupiMu

- JInHeliHO-HEe3aBUCUMBIMU

- JInHENHO-3aBUCUMBIMU

Ywuciio CTpoK MpOBEPOYHOM MATPHUIIBI JIMHEHMHOTO OJIOYHOTO KOJIA OTIPECIISICTCS:

- KonmnyecTBOM IIpOBEPOYHBIX CHMBOJIOB

- KonnuectBoM MH(pOpMAIIIOHHBIX CUMBOJIOB

- 3aBUCHUT OT IOTIOJHUTEIBHBIX YCIOBHIA

- KomoBbIM paccTosinueM 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 KOIOBBIMH CIIOBaMH

- KomoBrie ciioBa MMEIOT OIMHAKOBYIO JJIUHY

- KonoBrle cioBa MMEIOT pa3Hylo AJIUHY

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

- CoBapHbIM KOJIOM

- JlpeBOBHUIHBIM KOZIOM NOZ00HO Koy Xaddmana

- Kogowm ¢ xem-tabmuneit (hash table)

- Kommom ¢ nuHeiHbIM Mpeicka3anueM

Konpt Puna-ConoMoHa npumedarenbHbl TEM, UTO OHU:

- JlatoT MakcUMaabHO BO3MOKHOE KOIOBOE PACCTOSHUE U SIBIISIOTCS HEIBOUYHBIMU

- SIBNSAIOTCSI HEABOMYHBIMU
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- ImeroT nopok1aro1uii OJIMHOM, KOTOPBIN HE PACKIAAbIBACTCS HA MHOXKHUTEIIN

- IMeroT Ko0BO€E pacCTOsIHUE, PABHOE KOJIMYECTBY MPOBEPOUYHBIX CHMBOJIOB

Cronl1ipl IPOBEPOYHOI MAaTPUIIBI IMHEHHOTO OJIOYHOTO KOoJla (PAKTUYECKH SBIISIOTCS:

- 3anpeleHHbBIMU KOIOBBIMU CIIOBAMHU

- Pa3penieHHbIMU KOZOBBIMH CIIOBaMU

- CuHIpOMaMu JJ1sl OJHOKPATHBIX OIIMOOK

- Bekropamu 0THOKpaTHBIX OIIMOOK

KomoBoe paccTosiHue JTMHEHHOTO OJ0YHOTO KOJa MOYKHO OIPENETUThH M0 MPOBEPOYHOM MaTpHIIC
KOJla KaK:

- KonnuecTBO HEHYNEBBIX CTONOIIOB

- MakcuManbHOE KOJIMYECTBO JTMHEHHO-HE3aBUCHUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €AWHUIIA

- MakcuManbHOE KOJTMUECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOII0B MaTPUIIBI

- MakcuManbHOE KOTMYECTBO JTMHEHHO-HE3aBUCHMBIX CTOJIOIIOB MaTPHIIbI IUTIOC €AMHUIA

Bennuuna B3aumuoit 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. Bonipocsl Ha co0eceroBaHue

B uem ocobennocts konoB boyza-Hoynxypu-XokBunrema?

SABmnsirores nu koap! boysa-Hoynxypu-XokBUHIeMa HUKIMYECKUMU?

SBnsiercsa nu mukudeckuit kog Xemmunra (7, 4) komom bBUX?

SIBIISAIOTCS JTU CBEPTOUHBIE KO/BI OJIOYHBIMU?

[Tosicuute 3 PeKT namsITH CBEPTOUHBIX KOJIOB HAa IPUMEPE KO/Ia CO CKOPOCThIO KoAUpoBaHus 1/2.

Yro Takoe cBOOOAHOE paccTosHUE Kojla (IPUMEHHUTEIBHO K CBEPTOUHBIM KojiaM)?

IIpuBenuTe npuMep quarpaMMbl COCTOSHHM CBEPTOYHOTO KOJA.

Yro Takoe MpoIycKHasi CHIOCOOHOCTb KaHaia CBA3U?

[IpuBenuTe npumepbl Mojeie KaHAJIOB CBA3M C (QopMysnaMu sl pacueTa HMX MPOIYCKHOMN
CIIOCOOHOCTH.

[Touemy mpomyckHasi CHOCOOHOCTh JIBOMYHOTO CUMMETPUYHOIO KaHajla CBSI3U C HE3aBHUCHUMBIMU
OLIMOKaMU paBHA HYJIIO MPU BEpOATHOCTH omMOku 1/2, a ne 1?

Jnst kakux 1eseit BBOAAT KaHai co ctupanusmu’? Yrto takoe "ctupanue"?

14.1.3. TeMbl JOMALIHHUX 3aJaAHUI
3ajana mopoXK/IaroIIasi MaTpyuila HEKOTOPOTo JIMHEHHOro 0J104HOTO Koza. OnpeienTh, COCTaBIIsA
KOJIOBYIO Tabmuiry, napametpsl (n, k, d) koma, a Takxke U30BITOYHOCTD.
3amana MOpOXKAA0INas MaTpulla JIMHEWHOTo OnodHoro Koma. IIpuBecTH ee K CHCTEeMAaTHYEeCKON
dbopMe 1 HalTH IPOBEPOUYHYIO MATPUILY.
Jlan mopoxnaromui MOJTMHOM ITUKINYECKOr0 KojAa. 3ammucarh MOPOXKAAMIIYI0 U MPOBEPOUYHYIO
MaTpUIbl COOTBETCTBYIOIIETO JIMHEHHOTO OJI0YHOTO KOJIa.

14.1.4. Tembl MHAMBUIYAJIbHBIX 3aJaHUI

CTpoku Mpou3BOAIIEH MaTPHUIBI IMHEHHOTO 6104HOTO (N, 3)-KOJIa — 3TO TPH NpaspsiiHbIe KOM-
OuHauuit (MiIaqmIui pa3psi — crpaBa), KOTOpblE B IBOMYHON opme

npeACTaBisIoT AecsaTuunble uncna g0, gl, g2. Halitu: kogoBoe pacctosiHue dkoj, MakCUMallbHbIE
KPaTHOCTU T'apaHTHUPOBAHHO OOHAPYKMBAEMBIX O M HCIPABISEMBIX U OIIMOOK. 3aKOAMPOBATH JBOMY-
HYI0 KOMOMHAIINIO, COOTBETCTBYIOLIYIO JECATUYHOMY YHUCIY in, 3aT€M JBOMYHYIO KOMOMHAIIMIO Ha BBIXO-
JIe Koziepa MpeCTaBUTh B (hopMe AECATUUHOTO YUciia out.

JIBonuHBIE KOMOWHAITNH, COOTBETCTBYIOIIUE TISTH JECATUYHBIM unciam (n, in, g0, g1, g2)

U3 3aJlauy 5, CUMTaTh CTPOKaMHU NpoBepouHoil MaTpulibl H kona (n, n — 5).

Onpenenutsb: criocoOeH JIM 3TOT KOJI OOHAPYKUTH JIF0OYI0 OJHOKPATHYIO OLIHOKY

(d=1, ectu coco6en, d = 0 B IpOTUBHOM CiTydae);

CHoco0€H JIM 3TOT KOJI UCIIPAaBUTH JTI0O0YI0 OAHOKpaTHYIO omMoOKy (¢ = 1, ecnu cnocoben, ¢ = 0 B
MIPOTUBHOM CJTy4ae).
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CraTtucTiueckre CBOMCTBAa TPOMYHOTO UCTOUHHKA O€3 MaMsATH ONPEACIISIOTCS PIOM

pacnpezeneHus, 3aJaHHbIM B 3aa4e | 3agaHus.

1) Onpenenuts SHTPOIHUIO UCTOYHUKA U €T0 U30BITOYHOCTD.

2) [Ipon3BecTH KOOUPOBAHUE UCTOYHUKA TBOMYHBIMH Kofamu Xaddmana, [lleaHOHa—

@PaHO ¥ paBHOMEPHBIM KOZOM.

3) [IpousBecTu 010KOBOE KOTUPOBAHUE UCTOUYHHKA OJIOKAMU IO 1Ba CUMBOJIA ABOUYHBIMU KOJAMU
Xadpmana, Hlennona—®daHO U paBHOMEPHBIM KOZOM.

4) CpaBHUTB KOJIbI TIO U30BITOYHOCTH.

14.1.5. Bonipocbl Ha caMONOATOTOBKY

Yem konp! Puna-ConoMona oimyarotest oT konoB boysza-Hoynxypu-XokBuHrema?

B yem ocoOeHHOCTh KOJIOB ¢ HU3KOW IUIOTHOCTBIO IpoBepok Ha yeTHOCTh (LDPC)? Tlouemy npu
UX UCMOJIb30BaHUU OTIA/IAaeT HaJOOHOCTh B UHTEPIUBUHIE?

B uem ocobennocth koma Jlemens-3uBa-Yamua (LZW) mo cpaBuenuto ¢ xogom Jlemmnens-3uBa
(Lz77,LZ78)?

[Touemy Texnmka OFDM He Obuta peanu3oBaHa Cpa3y MOCIE €€ TEOPETUIECKOro 00OCHOBAHUs?
Kakoii "Tprok" 1o3Bosni cienars 3TO B HACTOSILEE BpeMs?

[lepeunciuTe OCHOBHBIE JOCTOMHCTBA U HepocTaTKu Moy OFDM.

YeM miaTAT 3a MOBBIICHUE YaCTOTHOM 3(pPeKTUBHOCTHU (TEepeyrcanuTe U3BECTHBIC BaM MapaMeT-
pb1)?

Pacckaxxute o mpupoze HeoqHO3HaUHOCTH paboThl netiu Kocraca Ha npumepe moaysiuuu BPSK
(®Mn)?

14.1.6. TeMmbl KOHTPOJILHBIX PadOT
KomupoBanue kogamu Xaddmana u lllennona-dano.

14.1.7. Bonpocs! 1udgdepeHuMpoBaHHOIO 3a4eTa

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomas matpuna. Konosas tabmuna. Konosoe paccrosnue. KpatHocTs 0OHapyxeHus, uc-
IIpaBJICHUS] U BOCCTAHOBJICHHS CTEPTHIX CUMBOJIOB. OIpesesieHne KOIOBOTO pacCTOSTHUS N0 KOJTOBOM Ta-
omiue. Cucremarnueckas ¢opma nopoxnatomieid Mmarpuusl. [Iposepounas marpuna. Cunapom. Onpene-
JIEHUE KOJIOBOT'O PACCTOSIHUS MO MPOBEPOYHON MATPULIE.

[MNMKJIMYECKUE KO/IbI:

DOyHIaMEHTAIHPHOE CBOMCTBO NMUKIMYECKUX KOomoB. Hymb-monmmHOM 1 ero ¢akropusanus. [lopo-
JKAAIOIINN MTOJIMHOM U €r0 €IMHCTBEHHOCTD JUISl 331aHHOT0 Kozia. CBsI3b IOPOKAAIOIIEr0 OJMHOMA U T0-
poxknaronieid Matpuiibl. [[poBepOYHBINM MOJIUHOM, €T0 CBA3b C MPOBEPOUHON MaTpullel. CucTeMaTHYeCKU
UKIM4Yeckuil koa. CuctemMaTHueckuil Kojep Ha ocHoBe udpoBoro ¢unbtpa. Pone ocratka oT neneHus
JBYX MOJMHOMOB. JlekoaupoBaHUe C HCTIpaBiIeHUEM OMIMOKH. J{eKonupoBaHue ¢ BOCCTaHOBIIEHUEM CTEp-
TBIX CUMBOJIOB.

OKOHOMHBIE KO/IbI:

CoOctBeHHass uHGpopManus. DHTponuss UCTOuHHMKA. M30bIToUHOCTH. B3ammuas unHdoOpmarius.
I IpuHIUITEI BEKTOPHOTO KBAHTOBAHUSI HICTOYHHKA.

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

MOJYJIALNS, CITIEKTPAJIbHBIN COCTAB:

Ponbs Momymsium B cuctemax nepenaud HHGpopmanuu. Paznuure aHamoroBoil 1 mudpoBoi Moy -
nsuuu. TpeOoBaHMS K CIIEKTpaM CUTHAJIOB B COBPEMEHHBIX CUCTeMax Iepenadyr uHpopmanuu. TemnoBon
myM. CriekTpanbHasi III0THOCTh MOITHOCTH curHana. Cnekrpsl cursanos ¢ AM, ®M, UM u OFDM wmo-
TYISIASIMH.

YACTOTHAA U DHEPITETUYECKAS OO®PEKTUBHOCTL CUCTEM CBA3U:

Cas3p Mexy "aHasoroBeiM" U "HUGPOBHIM" OTHOIIEHUSIMH CUTHaN-IIyM. HopMmupoBanHas mpo-
MyCKHasl CrocoOHOCTh KaHana. CkopocTh KoaupoBaHus. Teopema lllennona, ee mmmoctpanus. [Ipenen
[ITenHoHa, mIpenen ABOMYHOIO KaHAJIA CBA3H: )KECTKHE PEIICHUS U MATKHE PEIICHMUS.

14.1.8. Tembl 1a00paTOpHBIX padoT
N3yueHne cBepTOUHBIX KOIOB CO CKOPOCTHIO KOTMPOBaHUs 1/2: KOOMPOBAaHUE, TIOPOTOBOE JEKOIH -
poOBaHUe U JeKoaupoBaHue 1o BurepOu.
HccenenoBanue CeKTpOB CUTHAJIOB C JJUHEHHON MOAyisIuen. M3ydeHne BIUsSHUSA Ha CIEKTpab-
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HYIO IJIOTHOCTH ()OPMBI UMITYJICA-HOCHUTENS U KOPPEISIIMOHHON (PYHKIIMH OUTOBOW IMOCIEIOBATEIBHO -
CTH.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

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

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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