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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpaMMa IUCHUIUIMHBI COCTaBJieHa C y4deToM TpeOoBaHui (denepanbHOTO
rOCy/IapCTBEHHOT'O 00pa30oBaTeNbHOTO cTaHaapTa Beiciiero oopasopanus (OI'OC BO) no nanpaBieHuUIo
noarotoBku (cneruanpHocTH) 11.04.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU M CHUCTEMBI CBSI3H,
yrBepxkaeHHoro 30.10.2014 roga, paccmorpeHa u ogoOpena Ha 3acenanuu kadeaps PTC 26 utons 2018
rozia, mpoTokoi Ne 11.

PazpaboTumk:
noreHt kad. PTC A. B. HoBukos

3aBeayronuii odecreuynBaromiei kad.
PTC C. B. Menuxos

Pabouas mporpaMma JUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKarOIIeH Kadeapoi:

Hexan PT® K. 1O. ITomoBa
3aBeyrOnInil BeIMTycKaroen kad.

PTC C. B. MenuxoB
OKCHepThl:

JlonieHT Kadepsl paguoTeXHUYECKUX

cuctem (PTC) B. A. I'pomoB
Crapumuii mpernoaaBarenb Kadeapbl
pagunorexnuueckux cucreM (PTC) . O. Hoznpeatbix
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
®dopMupoBaHUE TPEACTABICHUNH 00 OCOOCHHOCTSX COBPEMEHHBIX M TEPCIEKTUBHBIX CHCTEM
nepeaayn uHHOPMAaIIHH.

1.2. 3agauy JUCHUIIIMHBI
—  HM3yueHue cOBpeMEHHBIX METOJIOB MOIYJISIIUN U KOAUPOBAHHMS.
—  IIpuoOpereHue HaBBIKOB KOMITBIOTEPHOTO MOJICTUPOBAHUS CUCTEM CBSI3H.
— OsnyajieHUe HaBbIKAMHU YTEHHS CIPABOYHOM JOKYMEHTAIlMH, B TOM YHCII€ Ha aHIJIMICKOM
SI3BIKE.

2. MecTo aucuuniuHbl B cTpykrype OIIOII

Hucnurnnuna «Teopust 1 TexHuka nepenaun uHGopmanun» (b1.B.O1.2) otrHOCHTCS K OnoKy 1
(BapuaTuBHAas 4acTh).

[IpeniiecTByOMUMU AUCUUIUIMHAMU, (GOPMUPYIOIIMMHU HauyaldbHbIC 3HAHUS, SBISIIOTCS: Teopus
tenerpaduka, TeopHus 3JIEKTPOMArHUTHOW COBMECTUMOCTH PaJUO3IEKTPOHHBIX CPEACTB M CUCTEM,
dopmupoBaHue 1 00paboTka CUTHAIOB cucTeM cBs3H, Lludposas 06paboTka CUTHAIOB CUCTEM CBS3H.

[TocnenyromuMu TUCHUTIITUHAMU ABJISIIOTCS: CUCTEMBI U CETH TIepeIaun JaHHBIX.

3. TpeOoBaHus K pe3yJabTaTaM OCBOCHUS JUCHUIIMHBI

[Tponecc n3yyeHHs QUCIUIUIMHBI HAIIPABJICH Ha (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIINNA:

— IIK-8 TrOTOBHOCTBIO MCHONB30BaTh COBPEMEHHBIE JOCTH)KCHHS HAyKd M IIEPENOBBIC
MH(POKOMMYHUKAIIMOHHBIE TEXHOJOIMH, METOJAbI NMPOBEACHHUS TEOPETUYECKMX U 3KCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM B Hay4yHO-HccaenoBarenbekux padorax B oonactu UKTuCC;

— IIK-11 roToBHOCTBIO K IPOBEJICHHUIO I'PYIIIOBBIX (CEMUHAPCKUX M J1aOOPATOPHBIX) 3aHATUH B
OpraHM3alMy 10 CIEUMAIbHBIM JHUCLHUIIIMHAM Ha OCHOBE COBPEMEHHBIX IE€AArOTMYECKUX METOIOB U
METOJIMK, CIOCOOHOCTBIO YYacTBOBaTh B pa3pabOTKe Y4YEOHBIX MPOrpaMM M COOTBETCTBYIOLIETO
METOAMYECKOro  o0ecrneyeHus A OTAEIbHBIX  JMCUUIUIMH  OCHOBHOW  IpodecCHOHaTbHOMN
00pa3oBaTeNbHONM MPOTPaMMBI BBICIIErO 00pa30BaHUS 00pa30BaTENbHOW OpPraHU3allUM, TOTOBHOCTHIO
OCYLLIECTBIIATh KypaTOpCTBO HayYHOH pabOThl 00Y4arOIUXCs;

B pe3ynbrare nzyueHuss AMCUUIIMHBI 00yYaOLIUICS TO0JKEH:!

— 3HaTb -- Koppektupytomue kojpl: OyHIaMEHTaIbHOE CBOMCTBO JTMHEWHBIX OJIOUHBIX KOJOB.
IIpaBuno KoOAMpPOBAaHUS JMHEHHBIM ONOYHBIM KoOJOM. CTPYKTYypy HOPOXKIAIOMIMX U HPOBEPOUHBIX
MaTpull JUHEHMHOro OJIOYHOro Koja B cucreMarudeckoi (opme. [IpaBmio BBIUUCIEHHS CUHApPOMA
JMHEWHOTro OJIOYHOTO KOJa MO MPOBEPOYHOM MaTpuiie. Poib cunapoMa rnpu 0OHapyKeHUN/UCIPaBICHUN
OLIMOOK, a TaKKe BOCCTAHOBJIEHUH CTEPTHIX CUMBOJIOB. Crioco0 pacmpeieieHns CHHIPOMOB T10 KJlaccam
cMmexxHocTH. [IpaBuiio ompezeneHHus KOJOBOTO PACCTOSHUS JIMHEHHOro OJIOYHOrO KOAa IO KOJOBOM
tabimuue. Croco0 ompeneneHuss KpaTHOCTEH TIapaHTHPOBAHHO OOHApPYKMBAEMBIX, TI'apaHTUPOBAHHO
UCHPABIISIEMBIX OIMOOK, a TaK)Ke IapaHTHPOBAHHO BOCCTAHABIMBAEMBIX CTEPTBHIX CUMBOJIOB. ['paHHIIbI
Cunrnrona, XeMMUHra M HepaBeHCTBO [ mibepra s KOPPEKTUPYIOIIUX KOA0B. DyHIaMEHTAIbHOE
CBOMCTBO LIMKJIMYECKUX KOAOB. [IpaBuio cocraBieHMs MOPOXKIAIOIIMX TOTMHOMOB HUKJINYECKUX KOJIOB.
[IpaBmiio KOOUPOBaHUS LHUKINYECKUM KOJOM B CUCTEMAaTHUYECKOM U Hecuctemarnueckoil opmax. CBsizb
MOPOKJIAIOIIUX U MPOBEPOYHBIX MOJIMHOMOB LUKINYECKOTO KOJA € MOPOXKAAIUMU U NIPOBEPOUYHBIMU
MaTpUIlaMU COOTBETCTBYIOIIETO JIMHEHHOTO 0JI04HOTO Koja. Crioco0 AesieHust 1 YMHOKEHHS TTIOJIMHOMOB
C MOMOUIbIO U(POBBIX GUIBTPOB, COOTBETCTBEHHO, PEKYPCUBHBIX M TpaHCBEpcalbHbIX. PoJb OcTaTKa OT
JIeJIeHUs TpU IEKOAUPOBAHUM UKINYECKUX K0/10B. Crioco® ¢popMupOBaHUs MOPOKIAOIINX ITOJIMHOMOB
konoB boyza-Hoynxypu-Xoksuarema (bUX). Cesa3zp mexnay komamu bBUX u xomamu Pupa-Conomona
(PC). Cnoco6 xomupoBanusi kogoMm PC ¢ momomipio MaTpHilbl TUCKPETHOrO npeoOpazoBaHus Pypbe
(AI®). Crocod Bbruncienus oopatHoil marpuusl AP Han monem 'amya. OcoOeHHOCTH CBEPTOYHBIX
KoZI0B. Anroput™ ButepOu nekoaupoBaHusi CBEPTOUHBIX KOAOB. OCOOEHHOCTH KOJIOB C pa3peskeHHBIMU
npoBepkamMu Ha deTHocTh (LDPC). Crioco06 MSrkoro uTepaTMBHOTO JAekoaupoBaHus konos LDPC. --
DOKOHOMHBIE (CxuMaromue) Koabl: OmpeneneHHe SHTPONUM HCTOYHUKA. CrocoObl BBIYUCIIECHUS
SHTPONMM HMCTOYHHMKA. CBSA3b MEXKIY B3aUMHON 3aBUCHUMOCTBIO CHMBOJIOB U SHTPONMEN HMCTOYHHUKA.
[IpuHtunBel BeKTOpHOTO KBaHTOBaHHUsI cooOmieHud. Crmocod moctpoenus koma Xaddmana. Crocob
noctpoenus kojaa Illennona-®ano. Criocob nocrpoenus koaa Jlemnens-3uBa. Crioco6 pacuera HIDKHEH
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TpaHulbl st cpenHed umHbI Koaa. Croco® BBIYMCIEHUS M30BITOYHOCTH O M TOCJTE KOJAUPOBAHMS.
Crioco6 BBIYHCIICHHS TIPOITYCKHOM CITOCOOHOCTH KaHAJIOB. -- MeToapl Moaynsnuu: Poias Momynsnuu B
cucremMax nmnepegauyd uHbopMmauuu. Paznuume Mexay aHajgoroBoi u  uudpoBoil  Momymsuuei.
CrnekTpajibHbI COCTaB CUTHAJIOB JUIsi OCHOBHBIX METOJOB MOAYJALMU: aMIUIUTYAHOM, YaCTOTHON M
¢dazoBoit. Ponp Qopmupyronmx (GUIBTPOB U BIMSHHE MEXKCHUMBOIBbHON HHTepdepeHnuu. YacToTHas
MaHUNYJSUs C HenpepblBHON (a3oi. B3auMOCBs3b METOAOB MOAYISIMHM C KJIacCaMU BBIXOJHBIX
ycuiIHuTelled MOIIHOCTU. [IpUHIMIIBI MOIYNSIIMM MHOECTBa OpTOroHaybHbIX mnojHecymux (OFDM).
Poas OFDM npu Hanu4uu MHOTOJTYYeBOCTH. BiusHue ¢a3oBOro myma Ha MpOU3BOIUTEILHOCTh CUCTEM
cBs3u. OTHOLICHWE CUTHAN-IIYM JUIS [UGPOBBIX CUCTEM CBs3u. OO0 HSHEPreTMYecKod W YacTOTHOU
3((PEKTUBHOCTU CHCTEM CBSI3H.

— yMmerb COCTaBIATh KOJOBYIO TaONHIy JIMHEHHOrO OJIOUHOTO KOAAa IO €ro MaTpule.
[TpuBOIUTE MATPUIBI JIMHEWHBIX OJIOYHBIX KOJIOB K CHCTEeMaTHYecKod ¢opme. OmnpenensTh KOI0BOE
paccTosiHue JUHEHHOro OJOYHOro KoJia MO €ro MpOBEpOYHOM MaTpulle, a TakKKe MO KOJAO0BOM Tabmuie.
Jenuth u yMHOXaTh moinuHoMbl Haj mnojem [amya GF(p) aByms cmocobamu: anreOpandyeckud M C
MOMOUIbI0 UPPOBBIX PuIbTPOB. DaKTOPU30BATh MOJIMHOMBI C TIOMOIIBIO MPOrPAMMbI KOMITBIOTEPHOU
anreopsl SymPy. HaxonuThs 00paTHyI0 MaTpuIly AuckpeTHoro npeodpasoBanus Oypre Han nonem ["amya
GF(p). CocraBisath AuarpaMmy COCTOSIHUM M pelIETKYy cBepTOYHOro kojaa. CocTaBisiTh JIEpPEeBO Koja
Xaddwmana. Cocrasmsare ko Illennona-®ano. CoctaBnarh Tabmuily koja Jlemmens-3uBa. Beraucnsats
SHTPONUIO 33JJaHHOTO MCTOYHHUKA. BBIUUCIATH M30BITOYHOCTH 10 U MOCJHE KOTUPOBAHUS CHKHUMAIOIIUM
KOZIOM. BBIYMCIIATH NPOMYCKHYIO CIIOCOOHOCTh JIBOMYHOIO CHMMETPUUYHOIO KaHaja CBSI3M M KaHajia co
cTupanusMd. Ha kauecTBEHHOM YpOBHE M300pakaTh CIEKTpPAJbHbIE JAMArpaMMbl CUTHAJIOB C
MOAYJIALMSAMU: aMIIUTYAHOU (AM), dpazoBoit (PM), yactotnoit (UM) u OFDM.

— BJajgeTb MeTojgaMu KOMIIBIOTEPHOTO MOJEIHMPOBAHUS COBPEMEHHBIX M MMEPCHEKTHUBHBIX
CUCTEM CBA3U. DJIEMEHTAMU [TPOCKTUPOBAHUS COBPEMEHHBIX U NIEPCIEKTUBHBIX CUCTEM CBSI3H.

4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl
OOwmast Tpyl10eMKOCTh IUCHMIUIMHBI cocTaBiseT 5.0 3a4eTHBIX €AMHHUIBI U TPEACTaBIE€HA B
tabmuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb IUCIMILIIMHbI

Busibl yueOHOH 1esITenbHOCTH Bcero yacos CemecTpsl
2 cemecTp

AyIuTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexuun 18 18
[IpakTuyeckue 3aHATHA 18 18
JlaGopatopHble paboThI 24 24
CamocTosTenpHas padora (BCero) 84 84
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN 8 8
Odopmienue oTueToB Mo 1a00paTOPHBIM paboTam 24 24
[IpopaboTka JIeKIIMOHHOTO MaTepuaa 9 9
CamMocTosATeIbHOE U3YYEHHE TEM (BOIIPOCOB) TEOPETUUECKON 27 27
4acTu Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUSM, CEMUHApaM 16 16
Bcero (6e3 ax3ameHa) 144 144
IToaroroBka u crada dK3aMeHa 36 36
OO61mas TpyA0eMKOCTb, 4 180 180
3aueTHble EauHAb! 5.0 5.0
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5. Conepskanue QM CHUATINHbBI

5.1. Pa3gennl AUCHUIIINHLI 1 BUALI 3aHATHI
Paznenbl AMCHMIUIMHBI U BUJBI 3aHATHN TPUBECHBI B Ta0uIe S.1.
Tabmuna 5.1 — Pa3gensl JUCHUILIMHEL U BUABI 3aHATHI

S > | 8% Z
o) i < te) g S 5 Z
? s s < S 20
Haspanwust pa3ienoB AUCIHUILTAHBI 5 ) a o o O g &
= 5 © S g O = E
= &3 &3 5s
= i) & =
2 cemecTp
1 JIunetinbie OJI0YHBIE KOIbI 3 2 0 7 12 [1K-8
2 Iuknuyeckue KoJIbl 2 2 8 11 23 |TIK-8
3 Koxsl Punma-Cosiomona 3 4 4 7 18 |IIK-8
4 Konpl boyza-Hoynxypu-XokBuHrema 0 0 0 8 8 [IK-11
5 CBepTOYHBIE KOJIBI. 0 0 4 5 9 TIK-8
6 HuskormmoraoctHbIe (LDPC) KOIBI 2 0 0 9 11  |TIK-11, K-8
7 DKOHOMHBIE (CKUMAIOIINE) KOJIBI. 2 4 0 5 11 |IIK-8
8 Koasr Xaddmana u [llennona-daHo. 0 0 0 4 K-8
9 Kogr! Jlemnens-3uBa u Jlemnens-3uBa- 0 0 0 7 T1IK-11
Voamga.
10 IlponyckHast ciocOOHOCTH KaHama 2 2 0 3 7 [1K-8
CBSI3U
11 Moaynsuus. CriekTpalibHbII COCTaB. 19 |IIK-8
12 YacToTHast MAaHUITYJISIIIHS C 0 8 T1IK-8
HeTpephIBHON (a3oit
13 [punuuns! moaynsuuu OFDM 4 T1IK-8
14 YacToTHas U 3HEpreTuyecKas I1K-8
3¢ (HEeKTUBHOCTH CUCTEM CBSI3H.
Hroro 3a cemectp 18 18 24 84 144
Hroro 18 18 24 84 144
5.2. Conep:xanue pa3ie0B JMCUMILIAHBI (110 JIEKIUSIM)
Cogepxanue pa3aesioB AUCUUILIINH (IO JEKIKSAM) MPUBEEHO B Tabnuie 5.2.
Tabmuma 5.2 — Coneprxkanue pas3/ies OB JUCIUIUIMH (T10 JICKITUSIM)
) L =
; : S
= > 5
HasBanus pasnenos Coneprkanue pa3iesioB AUCITUTUTHHBI (TI0 JIEKITHSIM) g S5
o s B
=
= | 5
= S}
2 cemecTp
1 JIunelinble OJIOUYHBIE [Moposxnatomas marpunia.Komosas tabnuna.Komosoe 3 T1IK-8
KOJIBI paccrosiaue. KpaTHOCTE 0OHApYKEeHUS, UCTIPABIICHUS
Y BOCCTAHOBJICHHSI CTEPTHIX CUMBOJIOB.OmpeieieHre
KOJIOBOT'O PacCTOSIHUSI IO KOJOBOM

CornacoeaHa Ha noptane Ne 36777




tabnuie.CucreMarnueckasi popMa MmopoxKaaronen
Matpulsl.IIpoBepounas

Marpuia. Cuaapom. Paznoxenne BEKTOPHOTO
MPOCTPAHCTBA HA CMEXKHBIE Kiacchl. OnpeneneHne
KOJIOBOT'O PACCTOSIHUS 110 IPOBEPOYHON MaTpHUIIE.

Hroro

2 [uknudeckue KOAbl

@yH/1aMEHTAIIbHOE CBOMCTBO IIUKINYECKUX
ko110B.HyJb-11onuHoMm u ero
¢dakropuzanus.Ilopoxaaromuii TOJIUHOM U €ro
€IMHCTBEHHOCTb JUIS 33JaHHOT0 K0/1a.CBs3b
MOPOKIAIOLIETO MOJIMHOMA U IMOPOKAAOLIEH
Matpulbl. I IpoBepoUHBII IOJIMHOM, €0 CBA3b C
MpoBepoYHOI MaTpulie.CucTeMaTuyecKui
nuKIMYeckuil koa.CucteMaTudecKuid KoJiep Ha
ocHoBe 1udposoro ¢uibrpa.Poas ocrtaTka ot
JIEJICHUS IBYX IIOJIMHOMOB.Jl€KOAMPOBAaHUE C
UcIpaBiieHneM ouoOKu.J{ekoqupoBanue ¢
BOCCTAHOBJICHUEM CTEPTBIX CUMBOJIOB.

Hroro

[1K-8

3 Koxser Puga-Cosnomona

Onementsl noJist ["anya GF(p”q), e p - mpoctoe
gucno (2, 3, 5,7, 11...) Kak q-MepHBIC BEKTOpa U3 p-
3HAYHBIX CUMBOJIOB.Omepaniui YMHOKEHUS U
cnoxenus.[Topoxnaromuii nonuHOM KoaoB Puna-
Conomona.l'panuna Cunrnrona.llpoBepounsiii
nosinHoM ko110B Puna-Conomona.Crioco6
KOJMPOBaHUS Yepe3 AUCKPETHOE NpeoOpa3oBaHue
®Oypoe (AI1D).Criocob obOpaiieHns MaTPUILIbI

AT ®. J[lexonupoBanue koja Puna-Conomona ¢
WCIIPABIIEHUEM OLITHUOOK.

Hroro

I1K-8

6 Hu3KOIIOTHOCTHEIE
(LDPC) xonsr

[IpuHIMI ocTpoeHust MpoBepoUHbIX MaTpuLl.Criocod
BBIUMCIICHUS TTOPOKIAIOIIE MaTPHULIBI IO
poBepoyHO. I IpuHIMI UTEpaTUBHOTO
JEKOJUPOBAHUS C MSATKUMU PEIICHUSIMH.

Hroro

I1K-8

7 DKOHOMHBIE
(CKUMarOIINE) KOJIBI.

CobcTBeHHas nHGopMaUa. JHTPOIHS
nucrounuka.M30brounocts.Banmuas
uHpopmanus. [ IpuHIUIBI BEKTOPHOTO KBAHTOBAHUS
MCTOYHHUKA.

Hroro

I1K-8

10 IlponyckHast
CIOCOOHOCTH KaHalla
CBSI3U

Ckopoctb nepenaun nadopmanuu. IlpomnyckHas
cnioco6HocTh.IIpornyckHas cnocoOHOCTH IBOMYHOTO
CUMMETPUYHOTO KaHaia cBsi3u.lIponyckHas
CMOCOOHOCTh KaHajla CO CTUPAHUSIMH.

Hroro

I1K-8

11 Monynsamus.
CrexTpaibHBIA COCTAB.

Ponp Mopynsiuum B cuctemax nepenadyu
nHpopmanuu.Paznuune aHanorosoil u uudposoit
Moy K. TpeOoBaHUs K CIIEKTpaM CUTHAJIOB B
COBPEMEHHBIX CUCTEMaX Mepeaadn

I1K-8
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nHpopmanuu. Termoroit mrym.CriekTpaibHas
MJIOTHOCTh MOITHOCTH curHana.CreKTpbl CUTHAJIOB C
AM, ®M, UM u OFDM moaynauusiMu.

Hroro 2
14 YacroTHas u Ces13p Mexy "aHanmoroBbeiM" 1 "1iudpoBbIM" 2 I1K-8
SHEepreTHYecKas OTHONICHUSIMU CUTHAJ-TTyM. HopmupoBaHHas
3¢ ()eKTUBHOCTh CUCTEM | IPOMYCKHAsI CIOCOOHOCTH KaHana.CKOpoCTh
CBSI3H. konupoBanus. Teopema lllenHoHa, ee
wiumoctpanus. [Ipenen [llennona, nmpeaen IBOMYHOTO
KaHaJia CBS3U: KECTKUE PEIICHHS U MATKUE PEIICHHUS.
Hroro 2
Hroro 3a cemectp 18

5.3. Pa3zgennl IMCHUNIMHBI U MEKINCHUIIVINHAPHDBIC CBA3U C oﬁecneanal{)mnMn (l'lpe):[bl)lyllll/lMl/l)

H 00ecreYnBaeMbIMHU (l'[OC.TIeI[leIIII/IMI/I) AUCHHUIIIMHAMH

Pa3nensl QTUCHUIUIMHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00eCreuynBarOIUMU (MIPEAbIAYIIUMU) U
obecrnieurBaeMbIMH (ITOCIICTYIOIIMMHI ) TUCIUTIIMHAMH MTPEICTaBICHBI B TabIuIe 5.3.
Tabnuna 5.3 — Pa3nenbl IUCHUIUIMHBI U MEKAUCIUILTHHAPHBIE CBSI3U

HaunmenoBaunue

Ne paznenoB naHHOW AMCHMILIUHBL, I KOTOPBIX HEOOXOAUMO U3yUEeHUE
o0ecreunBaroNnX U 00eCIeUnBaEMbIX JUCIIAILINH

IUCLIUILINH

2 3 4 5 6 7 8 9 10

11

12

13

14

[IpenmecTByronme JUCUUILTHHBI

1 Teopus
tenerpaduka

+ +

2 Teopus
3JIEKTPOMArHUTHOM
COBMECTHUMOCTH
PaJIMO3IEKTPOHHBIX
CPEZICTB U CUCTEM

3 ®opmupoBaHue U
00paboTKa CUTHAJIOB
CHUCTEM CBSI3U

4 Iudposas
00paboTKa CUTHAJIOB
CHCTEM CBSI3H

HOCHCI{YI'OH_[I/IC JAUCIUITIIMHBI

1 CucTeEMBI U CETH
nepeaavn JaHHBIX

+ +

+

5.4. CooTBeTcTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMHUPYEMBIX NpPU H3YYEHUM JUCHUIUIMHBL, U BUJIOB 3aHATHH
npescTaBieHo B Tabmune 5.4.
Tabmuua 5.4 — CooTBeTcTBHE KOMMIETEHIUH, (HOPMUPYEMBbIX NpU H3YYEHHM JUCLUUIUIMHBL, ¥ BHJOB

3aHATUI
5 Bunpl 3ansatuii
=
2 = ; < : DOopMBI KOHTPOJIA
z = 5 s £ A 28
& = = o = o L
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I1K-8 +

+ + + Jomamuee 3amaaue, OT4yer
110 I/IHIII/IBI/II[yaJIBHOMy
3amanuio, OTYeT 1o
nabopaTopHoii padore, Tect

[IK-11 + KoHcnekT caMOnoaroToBKH,
Tect
6. NHTepakTUBHBIE METOBI U (JOPMBI OPraHU3aIUHN 00yUeHUsI
He npexgycmorpeno PYIL

7. JIabopaTopHbie padoThI

HanmeHoBaHue 1a00paTopHBIX paboT mpuBeneHo B Tadiuie 7.1.
Tabnuua 7.1 — HaumeHnoBanue 1a00paTopHBIX paboT

HasBanus pasnennos

HaumenoBanue 1abopaTtopHbIX padboT

TpynoeMKocCTb,
q
dopmupyemble
KOMIICTCHITIH

2 cemecTp

2 [{uKIM9IeCKHe KOIbI

N3yuenue nuknmyeckux koaos (7, 4). 4 I1K-8
CucreMarnieckoe KOJUPOBaHUE U JEKOIUPOBAHUE C
WCIIPaBJICHUEM OJIHOKPATHBIX OLIHOOK.
MopenupoBaHre JBOUYHOTO CHMMETPHYHOTO KaHala
C HE3aBUCUMBIMH olnOkaMu. O1leHKa BEPOSITHOCTH
OIMOKH MOCTIe ICKOUPOBAHUS.

W3yueHne cxeMbl CHCTEMAaTHYECKOTO KoJiepa 4
nukandeckoro kojaa (15, 11) Ha ocHOBE
pekypcuBHOTO udppoBoro GpuibTpa. M3yuenue
MIPUHIIAIIOB JCJICHUS JABYX IMOJTMHOMOB C ITOMOIIIBIO
TakuX (PUIBTPOB.

Hroro

3 Konsl Puma-Comomona

Uccnenosanue xoga Puga-Conomona Haj noiem 4 I1K-8
GF(p), rae p - mpoctoe uncio. U3yuaercs Bapuant
KoaupoBaHus s(X) = a(x)*g(x), a Takxke
JIEKOJIUPOBAHUE C UCTIPABIIEHUEM OIITHOOK TT0
CUHJPOMY - OCTaTKY OT JICJICHUSI.

Hroro

5 CBepTOUYHBIE KOJBI.

N3yueHune cBepTOUYHBIX KOJOB CO CKOPOCTHIO 4 T1K-8
KoJMpoBaHus 1/2: koaupoBaHue, TOPOrOBOe
JIEKOIUPOBAaHKE U AEKOIMpoBaHue o Burepou.

Hroro

11 Monaymsuus.
CnekTpalIbHBIN COCTaB.

HccnenoBanue ClIEKTpOB CUTHAJIOB € JIMHEHHOU 4 I1K-8
Moxaysiuuen. Mi3yuenne BIUsSHUS HA CIIEKTPAIBHYIO
IUIOTHOCTH (DOPMBI UMITYJIbCA-HOCUTENS U
KOPPEISAIUOHHON PYHKIINKU OUTOBOM
IIOCJIEI0BATEILHOCTH.

Hroro

12 Yacrotuasg
MaHUITYJISIITUS C

HccnenoBanmne Simulink-Moenu HEKOrepeHTHOTO 4 [1K-8
JEMOyJISITOpa 4YaCTOTHO MaHuIynupoBaHHoro (UYMH)
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HeTpepbIBHON (ha3oit

CUTHAJIa C HeTIpePBIBHOU (pa3oii.

Hroro

Nroro 3a cemecTp

24

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)

HanMeHoBaHME MPaKTUYECKUX 3aHATUN (CEMUHAPOB) MPUBEACHO B TabuIe 8.1.
Tabnuna 8.1 — HauMmeHoBaHUE NPAKTUYECKUX 3aHITHH (CEMUHApPOB)

HasBanus pasnenos

HanmMeHnoBanue npakTU4YEeCKUX 3aHATUN (CEMUHAPOB)

TpynoeMKocCTb,

q

dopmupyembie

KOMIICTCHIINU

2 cemecTp

1 JIunetinble OJ10YHBIE
KOJIbI

CocraBnenue ko10Bo# Tabmuibl. OnpeneneHue
KOJIOBOT'O PACCTOSIHMS I10 KOJIOBOM
Tabnuue.Onpeenenrne KpaTHOCTH rapaHTUPOBAHHOTO
OoOHapYKCHHMSI, UCITPABJICHUS U BOCCTAHOBJICHUS
CTepThIX cuMBOIIOB.IIpuBeneHue mopoxaaromen
MaTpHIlbl K cucTeMatudeckou popme.CBsi3b
MOPOXKIAIOLIEH MAaTPULBI C TPOBEPOUHON. CHHIIPOM.
JlexoaupoBaHue C UCTIPABIIEHUEM OJHOKPATHBIX
OIHOOK.

Hroro

[1K-8

2 [{UKIMYECKHE KOIbI

Ornpezenenne NOpoKIA0IIEH MaTPULbI 10
opoXKaaroleMy noauHomy.OnpeneneHue
MIPOBEPOYHOTO TOJIMHOMA TIO
nopoxaaroiiemy.KoampoBanue cucreMaTH4eCKiUM
kosom.IIpoBepka ¢pyHIaMEHTAIBHOTO CBOMCTBA
LHUKJINYEcKoro koaa.Haxoxienue yacTHOro u
OCTaTKa OT JIEJICHUS ABYX MOJMHOMOB:
anredpanvecku v ¢ MOMOIIBIO IIUPPOBOTO
¢dunsTpa.Koppekrop: aeKoarupoBaHue ¢
WCIIPaBIIEHUEM OJTHOKPATHBIX OIIHUOOK.

Hroro

I1K-8

3 Konsl Puma-Comomona

Omnepauuu ¢ 3neMeHTamMu Haj nojem ["amya
GF(p”q).Onpenenenue mopoxIarIiero noJnHomMa
koza Puna-Conomona.Onpenenenye npoBepoOuYHOro
nosnimHoMa koja Puna-Conomona.llpuBenenue
MOPOKAAIOLINX U TPOBEPOUYHBIX MATPHIL, 3aITMCAHHBIX
B LUKJINYECKOU (hopMe, K CUCTEMATUYECKOU
¢dopme.Koauposanue kogom Puna-Conomona uepes
MaTpHIly TUCKPETHOTO npeobdpazoBanus Oypre
(AI1d).Beruncnenne o0paTHOM MaTpPHUIIBI

JI®. J[lekomupoBanue kona Puma-Conomona ¢
UCIPABJICHUEM OJHOKPATHOW U IBYKPATHON OLIMOKH.

Hroro

I1K-8

7 DKOHOMHBIE
(c’xUMaroIe) KOJIBI.

Onpenenenne coOCTBEHHON
nHpopMmaruu. OnpeeieHne SHTPOTHI

[1K-8
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ucrouHuka.OmnpeneneHne n30bITOYHOCTH
ncrouHuka.OmnpeneraeHue B3auMHON
uHpopmanuu.M3ydenrne npuHIUIIOB BEKTOPHOTO
KBaHTOBaHUs UCTOYHHKA.

Htoro

10 ITponyckHast
CIOCOOHOCTh KaHaja
CBS3U

Brruunciienue npomyckHoO# crmocoOHOCTH Pa3ITUYHBIX
KAaHAJIOB CBSI3H.

Hroro

I1K-8

11 Monaynsius.

CrexTpaibHbIid COCTaB.

Pacyer criekTpallbHOM TUNIOTHOCTH MMITYJIBCOB
TPEYroibHON (POPMBI Ha OCHOBE U3BECTHOM
CIEKTPAJIBLHOM IJIOTHOCTH UMITYJIBCOB
IPSIMOYTOJIBHOM (popmbl. Pacuer KoppesimoHHBIX
(GyHKUIMH 17151 HEKOTOPBIX BUJOB MOJIYJISILIMM: C
JTMHEHHBIM MpeoOpa3oBaHKeM OUTOB (CyMMa H
Pa3HOCTB), C UepeAoBaHUEM TOJIAPHOCTH (AMI,
UIIN), ¢ nuxnnyeckum npeodpazoanuem (MLT-
3).Pacuer cnekTpanbHbIX INIOTHOCTEH 110
KoppersuoHHbIM GyHKIusM. I loctpoenune
COOTBETCTBYIOLIUX T'PaQHUKOB, UX aHATIU3.

Hroro

[1K-8

Hroro 3a CECMECTP

18

9. CamocrosiTesqibHAs padoTa

Bungsr CaMOCTOSITEILHOI pa6OTBI, TPYAOCMKOCTb U q)OpMI/IpyeMHe KOMIICTCHIIMU ITPCACTABJICHBI B

tabymie 9.1.
Tabnuna 9.1 — Buasl caMmocTosTeNbHOM paboThl, TPYAOEMKOCTh M OPMUPYEMbIE KOMIETEHIIMH
3 [&]
= z S
2 = 5
N g O I
Bunnr camocTosiTeILHON S . 2 0
HasBanus paszaenos o &5 DopMBbI KOHTPOJISI
paboTHI o S =
53 &z
a Qo 2
= S/
2 cemecTp
1 JInnelinble OIOYHEBIC IToaroToBka k 2 I1K-8 JlomalirHee 3agaHue,
KOJIBI MPAKTUYECKUM 3aHSITHSIM, Ortuer no
CEMUHapam WHUBHU1yaJIbHOMY
3aganuio, Tect
[TpopaboTka JEKIIMOHHOTO 1 A ’
Marepuaia
Breimonnenue 4
WHJIMBUIYaJIbHBIX 3a/IaHUN
Utoro 7
2 [{uKIM4eCKHre KOJIbI IToaroroBka k 2 I1K-8 JlomarnHee 3a1anue,
MPAKTUYECKUM 3aHATHUSIM, Otyet mo mabopaTopHOit
CeMHUHapaM pabore, Tect
[TpopaboTka JEKIIMOHHOTO 1
Marepuaia
Odopmienune oT4eToB 1O 8
nabopaToOpHBIM paboTam
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Htoro

11

3 Koxer Puga-Conomona

IloxaroroBska k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[IpopaboTka JIeKIIMOHHOTO
Marepuaia

OdopmiieHre 0TYETOB IO
nabopaTopHBIM paboTaM

Htoro

I1K-8

Otuet no nmabopaTopHOH
pabore, Tect

4 Konp! boyza-Hoyaxypu-
XOKBUHIeMa

CamocrosiTebHOe
n3ydeHue TeM (BOpOCOB)
TEOPETUYECKOMN YaCTH

Kypca

Hroro

I1K-11

Tect

5 CBepTOYHBIE KOJIBI.

[IpopaboTka JTeKIIMOHHOTO
Marepuaia

OdopMieHre OTIETOB TIO
nabopaTOpHBIM paboTam

Hroro

I1K-8

Otuet no n1abopaTopHOH
pabore, Tect

6 HuskomnoTHOCTHBIE
(LDPC) xonpl

CamocrosTenbHoe
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETHYECKOI YacTH

Kypca

[IpopaboTka JTeKIIMOHHOTO
Marepuaia

Hroro

I1K-11,
[1K-8

KoHncmekt
CcaMoNnoAroTOBKH, TecT

7 DKOHOMHBIE
(cKEMaromme) KOoIbl.

IToaroroBka x
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IIpopaboTka JIEKIIHOHHOTO
Martepuaia

Hroro

[1K-8

Jlomarmuee 3aianue, Tect

8 Kogsl Xaddmana u
IHIennona-daHo.

Brinonnenue
VHIMBUYyaJIbHbIX 3aJaHUI

Hroro

[1K-8

Otuer o
WHJUBHU1yaJIbHOMY
3ajanuio, Tect

9 Kons! Jlemnens-3uBa u
Jlemnensa-3uBa-Yomua.

CamocrosiTeTpHOE
M3Yy4eHHEe TeM (BOIIPOCOB)
TEOPETUYECKOUN YaCTH

Kypca

Hroro

I1K-11

Koncmiekt
CaMOIIOATOTOBKH, TecT

10 ITponyckHast
CIIOCOOHOCTH KaHaa
CBSI3H

Iloxaroroska k
MPAKTHYECKUM 3aHATHSIM,
CEMHUHapam

[IpopaboTka JIeKIIMOHHOTO
MaTepuana

I1K-8

Jlomamrsee 3aganue, Tect
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Htoro

11 Monynsuus. ITogroroska k 4 |TIK-8 Jomainee 3aganue,
CnekTpalIbHBIN COCTaB. MPAKTUYECKUM 3aHATHUSIM, Otuet no nmabopaTopHOH
CeMHUHapaM pabore, Tect
[TpopabGoTKka JEKIIMOHHOTO 1
MaTepuana
OdopmieHune oT4eTOB O 4
nabopaTopHBIM paboTaM
Hroro
12 YacTtoTHas OdopmiieHre 0T4ETOB IO I1K-8 Otuer 1o 1adbopaTopHOi
MaHUITYJISIIUS C nabopaToOpHBIM paboTam pab6ore, Tect
HENPEPHIBHOM )51
enpepsIBHON (a3zo iroro
13 IIpuHUMIIBI CamocrosiTenpsHOE I1K-8 Tect
moxayssituu OFDM H3y4yeHue TeM (BOpOoCcoB)
TEOPETUYECKON 4acTu
Kypca
Utoro 4
14 YacToTHas u [TpopaboTka JEKIIMOHHOTO I1K-8 Tect
JHEpPreTHYeCKast MaTepuaia
3¢ (HeKTUBHOCTH CUCTEM
b Htoro 1
CBSI3U.
Hroro 3a cemectp 84
[MonroroBka u crava 36 DK3aMeH
JK3aMeHa
Hroro 120
10. Kypcogoii npoexT / KypcoBasi padora
He mpenycmorpeno PYIL

11. PeiiTuHroBasi cucreMa jJisl OLIEHKHU YCIeBAeMOCTH 00y4aI0 M XCH

11.1. BaanabHbIe OLEHKH 1JIsl 3J1eMEHTOB KOHTPOJIS
Tabnuna 11.1 — bayibHble OLIEHKH 1Sl 2JIEMEHTOB KOHTPOJISI
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. . MaxkcumanbHbII
. MaxkcuManbHBIN MaxkcuManbHBIN
OneMeHTsl y4eOHOH 6asu1 3a Iepuos Bceero 3a
6amn Ha 1-yro KT ¢ | Gainn 3a mepuon
JIESITETBHOCTH mexnay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
JlomarHee 3aaHue 12
Koncnekr 12
CaMOIIOATOTOBKH
Oruer o 8 8 8 24
UHIUBUAYAIEHOMY
3aJTaHHTO
Otuer no nabopaTopHOi 4 6 6 16
pabore
Tect 2 2 2 6
12



Hrtoro makcumymM 3a 22 24 24 70
nepuos

DK3aMeH 30

Hapacraromum urorom 22 46 70 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OLIEHKH 32 KOHTPOJbHBIC TOUKU MPEICTaBICH B Tabmuie 11.2.
Tabmmma 11.2 — Ilepecuer 6aJu10B B OIIEHKH 32 KOHTPOJIBHBIC TOYKH

banibl Ha 1aTy KOHTPOJIBLHOM TOYKU Ouenka

> 90% oT MakcuMaNbHOM cyMMbl OayutoB Ha gaty KT 5)

Ot 70% no 89% ot makcumabHOM cymMMbI O6aiioB Ha naty KT

4
Ot 60% 10 69% OoT MakcuManbHOM cyMMbI OayutoB Ha gaty KT 3
2

< 60% oT MakcuMalibHO# cymMMbl 6aisioB Ha gaty KT

11.3. IlepecueT cymMMbI 02J1JI0B B TPAAMIMOHHYI0 M MEKIYHAPOIHYIO OI[EHKY
[TepecueT cymmbl OAJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOJHYIO OIICHKY IMPEACTaBICH B Ta0JIuLe

11.3.
Tabmuma 11.3 — [lepecueT cymMBbl 0aJIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

Htorosas cymma 6aiios,

Onenka (I'OC) YYMUTBIBAET YCIEUIHO CIIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTmU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (o4enp xopor1o)
4 (xopor10) (3a4TEHO) 75-84 C (xoporio)
70-74
D (ynoBneTBopHUTENBHO)
3 (yIOBJIETBOPUTENHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpenctBenHo)

2 (HeylOBJIETBOPUTEIHHO) (HE

Huxe 60 6aiuios F (HeynoBneTBOpUTEILHO
3a4TEHO) (eyn p )

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHas IMTEpPaTypa

1. Tanxun, BsuecnaB Anexkcanaposuu. Ludposas mobunbHas paguocsssb [Teker] : ydeOHOe
nocobue st By30B / B. A. 'ankuH. - 2-e u3n., nepepad. u jgom. - M. : ['opsigast muaus - Temekom, 2012, -
592 c. : . - (YueGHOoe mocobue. CrienuanbHOCTh AJIs BBICIIMX y4eOHBIX 3aBefeHuit). - bubmmorp.: c.
580-581. - IMpenm. yka3z.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (Hanuuue B OMOIHOTEKE
TYCVYP - 40 5k3.)

2. Bonkos, Jles HwukomaeBnd. Cucrempl nudpoBoil pamumocBs3u. bazoBele MeTonbl u
XapaKTepUCTHKH : YueOHoe nocobue i By3oB / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlIunakos. -
M. : Okorpenas, 2005. - 390[2] c. : un., Tabmn., moptp. - (bubmmoreka MTC & GSM). - bubnuorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (nHanuuue B Oubnuorexe TYCVYP - 42 5k3.)

12.2. lonoaiHUTEIbHASA JIUTEpPATYypa

1. MeToapl TOBBIIICHUS DJHEPTETUYECKON € CIEKTPAIbHOW A(P(EKTUBHOCTH IUGPOBOM
panuocBs3u: YueOHoe nocobue / Bapraysun B.A., Llukun N.A. - CI16:BXB-IlerepOypr, 2013. - 352 c.
ISBN 978-5-9775-0878-0 [DnmexkTpOoHHBII pecypc] - Pexum JIOCTYTIA:
http://znanium.com/catalog/product/943520 (nara o6pamenus: 02.07.2018).

2. Cxusip, bepnapa. Lludposas cBs3b: TeopeTrueckne OCHOBHI M MPAKTHYECKOE MPUMEHEHHE !
Ilep. c anrn. / b. Cxusp ; nep. I'po3a E. I'., mep. A. B. Hazapenko, pea. A. B. Hazapenko. - 2-e u3f., ucnp.
- M. : Bunbsmc, 2004. - 1099[5] c. : w1, Tabu. - bubaworp. B koHiie riaB. - [Ipeam. ykas.: ¢. 1093-1099. -
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ISBN 5-8459-0497-8 : 481.80 p., 438.00 p., 279.20 p. (nanuuue B 6ubaunoreke TYCYP - 18 3k3.).
12.3. YueOHO-MeTOAUYECKHE TTOCOOUS

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKHE NTOCOOU

1. COOpHHMK KOMMBIOTEPHBIX JIA0OPATOPHBIX pabOT 10 CHUCTEMaM CBSI3M: MeEToIUYecKue
yKa3zaHus K jjabopatopHbiM pabotam / HoBukoB A. B. - 2018. 151 c. [DnekrponHsiii pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/7149 (nara obpamienus: 02.07.2018).

2. Jemonymsauus 1mudpoBeix curHaiaoB. CTaTUCTHUECKUW W CUTHAIBHBIA TOIXOABI: YUueOHOe
nmocobue / HoukoB A. B. - 2018. 51 «c¢. [OnekrponHblii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/7150 (mata obpamenwus: 02.07.2018).

3. MUccnenoBanue xonoB Puna-Conomona: Metoauueckue ykazaHus K Ja0opaTopHOH padboTe 1mo
cucremam cBs3u / HosukoB A. B., YrerenoB M. JI. - 2018. 10 c. [Onekrponusii pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/7361 (mara obpamenus: 02.07.2018).

4. Teopus snexTpuueckoit csizu: Yuebnoe nocodbue / Axymuandes 1O. I1., beparapar A. C. -
2015. 196 c. [DnekTponHbIii pecypc] - Pexxum pocryna: https://edu.tusur.ru/publications/5858 (mara
obpamenus: 02.07.2018).

5. Teopus »snexkTpuueckoi CBsA3M: Y4eOHO - METOAUYECKOe IMOocoOue MJid MPOBEACHUS
MPAKTUYECKUX 3aHATUH M CaMOCTOATENBbHON paboTsl cryneHToB / AxkymuauyeB 1O. I1. - 2012. 202 c.

[DnexTpoHHbIl pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/1758 (mata oOGparienus:
02.07.2018).

12.3.2. Y4yeOHO-MeTOANYECKH e OCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI M
HHBAJIHI0B

Y4eOHO-MeTOINYEeCKHE MaTepHaiIbl ISl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydaronIuXcs
U3 YMCIIA JIML ¢ OFPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI 1 HHBAINUJIOB IPEAOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pOBbsl U BOCIPUATUS HH(POPMALUU.

JL1s1 JIML ¢ HAapyLIeHUsIMHM 3PeHHUs:

— B (hopMe€ FJIEKTPOHHOI'O JOKYMEHTA;

— B IICYaTHOH (pOopMe yBETMUECHHBIM MIPU(PTOM.

JI1s1 1ML ¢ HApYLIeHUsIMM CJIyXa:

— B (hopMe€ FIIEKTPOHHOIO JOKYMEHTA;

- B IICYATHOH (opme.

JLst 1M1 ¢ HapYIIeHUsIMU OIIOPHO-ABUTATEJILHOTO annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IIeyaTHOH (opme.

12.4. IIpodeccuonabHbIe 0a3bl JaHHBIX U HH(POPMALIHOHHBIE CIPABOYHbIC CHCTEMBbI

1. Tlpu n3yuyeHUH ITUCHUIIIMHBI PEKOMEHIyeTCsl HCII0JIb30BaTh 0a3bl JAHHBIX, MH()OPMAIIMOHHO-
CIIPABOYHBIE 3 MMOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHUYECKOE o0ecnieueHne JUCHUIIMHBI U TpedyemMoe MporpaMMHoe
odecrneyeHue

13.1. O61ue TpedOBaHUS K MATEPUAIBLHO-TEXHUYECKOMY U MPOrPAMMHOMY 00ecne4yeHuIo
AMCUMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jisl JJeKIIMOHHbBIX 3aHATHH
Jlis mpoBeneHus 3aHATUI JICKIIMOHHOTO THIIA, IPYNIOBBIX U MHIUBUAYAJIBHBIX KOHCYJIbTAIUM,
TEKYIIETO KOHTPOJIA U HpOMe)KYTOT-IHOI\/'I aTTeCTal UCIIOJIB3YyCTCA yqe6Ha${ aAyauTopus ¢ KOJIMYECTBOM
MOCaZ0YHbIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApPTHOH y4eOHOW MeOenblo.
NmeroTcst aeMOHCTpaliMOHHOE O0OpyJAOBaHWE U y4eOHO-HATJSIHBIE IMOCOOWS, OOeCreYnBaIOIINe
TeMaTUYeCKHe WILTIOCTPALMH MO JEKIIMOHHBIM pa3zesiaM JUCIUILIHHBI.

13.1.2. MaTepuaJbHO-TeXHHYECKOE U IPOrPaMMHOe o0ecrnedeHne JJIsl MPAKTHYeCKUX 3aHATHH
VYuebHas nabopaTtopus HHPOPMALMOHHBIX TEXHOIOTUN
yqe6Ha51 aAyauTopus A NpPOBCACHUSA 3aHATHH IMPAKTUYCCKOro THIIA, yqe6Ha${ ayauTopuda IJisd
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MIPOBEJICHUS 3aHSATUH JIaOOPATOPHOTO THUIIA, IOMEIICHUE i KYPCOBOTO MPOSKTUPOBAHUS (BBIMOJHEHUS
KYPCOBBIX paboT)

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuia, 1. 47, 423 aya.

Onucanue uMeromerocs 000pyI0BaHus:

- locka marautHo-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ snekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,
YepHasi KaliMa 110 IIEPUMETPY;

- [Ipoextop NEC «M361X»;

- CucremHsIit 6710k (16 mmiT.);

- Monutops! (16 mrt.);

- Komnsrorep;

- KommuiekT cnenuann3upoBaHHON yaeOHOM MeOemnu;

- Pabouee mecto npenopasarens.

[IporpammHoe obecrieueHue:

— Google Chrome

— Microsoft Windows 7 Pro

— OpenOffice

— PTC Mathcad13, 14

13.1.3. MaTepuajbHO-TeXHHYeCKOe 1 IPOrpaMMHoOe odecrniedeHne 1Jis1 JJ1aO0paTOPHbIX padoT

JlaGopaTopust 3aIIUIIIEHHBIX CUCTEM CBSI3H

yueOHasi ayAuTOpUs AJs MPOBENCHUS 3aHATHI MPAKTHUECKOro TUIA, yuyeOHas ayIuTopus IS
MIPOBE/ICHUS 3aHATUHN JIAOOPATOPHOTO THIIA

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuna, 1. 47, 432 aya.

Onucanue uMeromerocs 000py10BaHus:

- [IpuGops! usmepurensHbie (17 mrT.);

- Makerts! 1abopatopHsie: "MccnenoBanue CEKTPOB UMIIYIbCHBIX MOAYJIMPOBAaHHBIX CUTHAJIOB',
"UccnenoBanue nmpeoOpa3oBaHus HEMPEPHIBHBIX BEIWYUH B IU(PPOBOK ABOoMUYHBIN Koa", "McciaenoBanue
MHOTOKAHAJIBHOM CHCTEMBI IepeJadud WHGOpMAIMM C BpPEMEHHBIM  pa3leIeHHEM  KaHaJIoB',
"HccnenoBanue CUCTEMBI CBSI3U C Jenbra-monynsuuen”, "MccnemoBanue OMOPTOrOHAIBHOTO Koja',
"UccnenoBanue ceeprounoro koaa", "Koj ¢ mpoBepkoi Ha YeTHOCTh U IUKJIMYECKUH KOA'";

- Komnerorep WS3;

- Komnwrorep Celeron (4 mit.);

- TeneBu3op ia3MeHHbIN Pioneer ¢ quaronanbio skpaHa 51;

- KommutexT cnenmanu3upoBaHHO# yueOHOM MeOemnu;

- PabGouee mecTo npenopaBates.

[TporpamMmmHoe obecrieueHue:

— Google Chrome
Microsoft Windows 7 Pro
OpenOffice
— PTC Mathcad13, 14

13.1.4. MaTepuajibHO-TeXHUYECKOE U POrpaMMHoOe oOecnedyeHue 1JIs1 CAMOCTOSTeIbHOI padoThl
s camocToATenbHOM pabOThl MCIONB3YIOTCS yueOHblE ayIUTOpUU (KOMIBIOTEPHbIE KJIACChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obmactp, T. ToMck, Jlennna npocmexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynwuma, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:

- yueOHast mebenb;
- komnbroTeps! ki1acca He Hibke [IDBM INTEL Celeron D336 2.81T. - 5 mit.;
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- KOMIIBIOTCPLI MOAKIIOYCHBI K CCTU «I/IHTCpHeT» n O6€CHC‘-II/IBaIOT AOCTYII B DJJICKTPOHHYIO
nH(pOPMaITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA.

[Tepedens mporpaMMHOTO OOECTICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaabHO-TeXHHYECKOe ofecnieyeHne TUCHMIIUHBI JJIs1 JUI ¢ OTPAHHYEeHHbIMU
BO3MOKHOCTSIMM 3/10POBbSI H HHBAJIN/I0B

OcBoeHue TUCHMIUIMHBI JUIIAMUA C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0pOBBSI U WHBAIMIAMU
OCYILECTBIISICTCS C UCIIOJIb30BAHUEM CPEJCTB 00yUEHUs OOILEro U CeluaIbHOr0 Ha3HaYEeHNUS.

[lpu 3aHATHAX ¢ OOYYArOIIMMHUCS € HAPYWIEHHSIMHM CJIYyXa NPEAyCMOTPEHO HCHOJIb30BAHUE
3BYKOYCWJIMBAIOLIEH amnmaparypbl, MyJIbTUMEAUMHBIX CpPEACTB M JPYrUX TEXHUYECKUX CPEICTB
npuema/mepenaun yueOHoil nHpopManuu B JOCTYHHBIX (popMax, MOOMIIBHOM CHCTEMBI IMPETOJIaBaHUs
U1 00y4arOUIMXCSl ¢ MHBAIMIHOCTBIO, IOPTATUBHOM MHAYKIMOHHOW CHUCTEMbl. YueOHas ayauTopHus, B
KOTOPOHM 3aHUMAaIOTCA O0Oydaroluecs ¢ HapylIEHUEM CllyXa, 00OpyAOBaHa KOMIIBIOTEPHOH TEXHHMKOM,
ayJAMOTEXHUKOM, BUAECOTEXHUKOH, 3JIEKTPOHHOM TOCKOH, MyJIbTUMEIUIHON cucTeMoil.

[Tpu 3aHATHAX ¢ 0OYUAIOMIMMUCS ¢ HAPYLIEHUSIMHM 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JEKIUOHHBIX M YYEOHBIX ayAMTOPHUSAX BO3MOXKHOCTH IPOCMOTpPa YAAJICHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WM Cclaija Ha JKpaHe) NpH IOMOINM BHICOYBEIMYUTENCH Ui KOM(OPTHOIO
IIPOCMOTpA.

[lpu 3aHATHSX ¢ OOyYarOIIMMHUCS € HAPYWIEHHMSIMH ONOPHO-ABUraTeJIbHOI0 amnmnapara
UCHOJB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBAa BBOJAa MHGpOpMALMKM M JApPYrHe TEXHUYECKUE CPECTBa
npuema/mepenayn yaeOHoil mHMOpManMKM B JOCTYHNHBIX (opmax, MOOMIBHON CHCTEMBI OOYYEHHUsS st
Jroiel ¢ MHBAJIMIHOCTBIO.

14. OneHo4HbIe MaTepHaJIbl U METOAUYECCKUE PEKOMCHAAIIUH 110 OPraHu3allui U3Yy4YCHUS
JAUCHHUIIIMHBI

14.1. Coneprxkanue OEHOYHBIX MATEPHUAJIOB U MeTOANYECKNE PEeKOMEeHIalluu
I[J'ISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHUA Saerl'IJIeHHI)IX 3a I[I/ICIII/IHJ'II/IHOI\/'I
KOMIIETEHIINI UCOJIb3YIOTCS OLIECHOYHBIE MATEpUalbl B COCTaBE:

14.1.1. TecToBbIe 3a1aHUA

ITomexoyCcTOMYNBOE KOIUPOBAHNE OCHOBAHO HA:

- lyOnupoBaHUM CUMBOJIOB

- BBereHny n30BITOYHOCTH 110 OIIPEIETICHHBIM IIPaBUIaM

- CkpeMOIMpoBaHUM COOOIIEHUH MCEBIOCTYYaifHBIMU KOJIAaMH

- BBenennu n30bITOYHOCTH TIO CIYYaHBIM MTpaBUIaM

KoaunpoBanue NCTOUHUKA OCHOBAHO Ha:

- CkpeMOIMpOBaHUH COOOIIIEHU MTCEBIOCTyUYalHBIMU KOJJaMU

- Meroaax mudpoBaHus

- CymecTBoBaHUU HM30BITOYHOCTH, Me€pa KOTOPOM MOXKET OBbITh BBIpa)KEHA IIEHHOHOBCKOM
SHTPOINUEU

- HepaBHOBEpOSTHOCTH CUMBOJIOB COOOILIECHUS

Jlunelinble OJ0YHBIE KOJBI IPUMEUYATEIbHBI TEM, UTO MOTHOCTHIO OMPEIEIISIOTCS:

- HaGopom noposkaaronux moJIMHOMOB

- [Topoxiaro1um NOJIMHOMOM

- [Topoxnaromieit MaTpuiieit

- KogoBoii Tabnumeit

OHTpPOIHUS HEKOTOPOTO UCTOYHUKA HH(OPMALIUN OTIPEAETISETCS KakK:

- CpenHee 3HaueHHE COOCTBEHHOW MH(POPMALIUU

- MakcumManbHOE 3HaUYeHUe COOCTBEHHON MH(pOpMaIuu
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- MunuManpHOE 3Ha4eHHe COOCTBEHHOM nHpopManuu

- MenuanHoe 3Ha4Y€HHE COOCTBEHHOM MH(MOPMAITIH

MesxcumBOIIbHAsE UHTEP(HEPEHITUS SIBIISETCS:

- Bpennoiu

- [lone3non

- 3aBHCHUT OT c11oco6a (POpMUPOBAHMS CUTHAIIA

- HevirpansHoit

MoIHOCTh TEMJIOBOrO IIyMa Ha BXOJA€ MAJIOIIYMSIIEro YCWIMTENs HPUEMHHMKA MPAMO
MPONOPIMOHANIbHA:

- Koappuuuenty myma MajiomymMsIero yCuaInuTesns

- [Tonoce 4acTOT MPUHIUMAEMOTO PAJUOCUTHAIA

- Hecymieli yacToTe NpuHMMaeMOro paJuocurHana

- Cy1iiecTByeT caMa 1o cede U HUA OT Yero He 3aBUCUT

ITomexoycToiumBBIE KOJIbI OBIBAIOT:

- BrOYHBIMHM ¥ TOTOKOBBIMH

- PerynspHbIMH U HEperynsspHbIMU

- OAHOPOAHBIMU U HEOTHOPOTHBIMHU

- CTaTU4eCcKUMH U JUHAMUYECKUMU

WNndpopmanus no K. llleHHOHY BbIpaxaeTcs Kak:

- JJorapudm oOpaTHOI BEpOSATHOCTH

- Bermunna 00paTHO# BEpOSTHOCTH

- Jlorapudm BepOATHOCTH

- Jlorapudm MoTyIisi BEpOSITHOCTH

CBepTouHbIEe KO/bI IPUMEYATEIbHbBI TEM, YTO MOJTHOCTBIO ONPEAEISIIOTCS:

- HaGopom noposxaronux noaimHoMoB

- KozoBoii Tabnuuei

- [Topoxnaromieit MmaTpuieit

- [Toporkaaronym moJMHOMOM

CTpoky NOpOXKAAIOIIEH MATPHUIIBI IMHEHHOTO OJIOYHOTO KOAA JOJKHBI OBITh:

- HenynesbimMu

- Pa3HpiMu

- JIuHeltHO-He3aBUCUMBIMU

- JInHEelHO-3aBUCUMBIMU

Yucno cTpok MpOBEPOYHON MaTPUIIbl JIMHEHHOT0 OJI0YHOTO KOJla OMpeAesseTcs:

- KonnyecTBOM MpoBEpOYHBIX CHMBOJIOB

- KonnyectBoM nH(pOpMaMOHHBIX CUMBOJIOB

- 3aBHCHUT OT JIOTIOJIHUTEIBHBIX YCIOBUN

- KooBeIM paccTosiHueM koja

Kozast Xaddpmana npumMeyaTeabHbl TEM, UTO OHU JIAIOT PE3YyJIbTaT, KOTOPBINA:

- Jlpyrue Kojpl He MPEeB30UIYT

- C moMOIIIBI0 APYTUX KOJIOB HE JOCTHKUM

- [IpuBoAMT K HYNEBOI U30BITOYHOCTH

- Ipyrue Kol He MPEB30MYT B TAJIEKOM OyayIemM

CpoiicTBo mpedukca HekoTOporo koaa (Hampumep, koaoB Xaddmana wunu lllenHona-daHo)
3aKITI0YaeTCsl B TOM, 4TO:

- Hu ogHa npucTaBka HEKOTOPOTO KOJIOBOTO CJIOBA HE SIBIISIETCSI KOJAOBBIM CIIOBOM

- Bce npucTaBky SIBIISIIOTCS] KOJJOBBIMH CIIOBAMH

- KozioBbIe crioBa HMEIOT OAMHAKOBYIO JUTUHY

- KooBsie citoBa HMEIOT pa3Hyro JJTHHY

Kog Jlemnens-3uBa (Lempel-Ziv) sBnsercs:

- CnoBapHbBIM KOJIOM

- JIpeBOBUIHBIM KOJIOM MOJ100HO Koy XadpmaHa

- Konowm ¢ xem-ta6mmmmeit (hash table)

- Koziom ¢ nmuHeiHbIM npeicka3aniemM
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KonoBoe paccrossHue k00B XeMMUHIa PaBHO:

-3

-4

-5

- 3aBUCHUT OT KOHKPETHBIX Pa3MEPOB KOAa

Kozapl Puna-CosioMoHa npuMeyaTeabHbl TEM, YTO OHU:

- JIatoT MakCuManabHO BO3MOKHOE KOJIOBOE PACCTOSHUE U SABIISIIOTCS HEJBOUYHBIMU

- SIBNSAIOTCS] HEIBOMYHBIMU

- IMeroT nopoxaaronui oJINHOM, KOTOPBIM HE PAaCKJIaIbIBAECTCS HA MHOXKUTEIN

- IMeroT K0o0BO€E pacCTOsIHUE, PAaBHOE KOJIMYECTBY IIPOBEPOYHBIX CUMBOJIOB

CTon01bI MPOBEPOYHON MATPHIIBI JIMHEHHOTO OJI0YHOTO KOJa (PAKTUIECKH SIBIISTFOTCS:

- 3anpenicHHbBIMU KOJOBBIMU CJIOBAMHU

- Pa3pemeHHpIMA KOJIOBBIMY CIIOBAMHU

- CuHApOMaMU /17151 OAHOKPATHBIX OIINOOK

- BekTopamu 0THOKpAaTHBIX OIMIMOOK

KonoBoe paccTosiHue JMHEHHOro OGJOYHOIO KOJIa MOXKHO ONPEAETIUTh IO IMPOBEPOYHON MaTpHLe
KOJIa KaK:

- KonnuecTBo HEHyEBBIX CTOJIOLIOB

- MakcumanbHOE KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MATPHIIBI MUHYC €IUHUIIA

- MakcumanbHOe KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbI

- MakcumanbHOe KOJMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MAaTPHIIBI ILTIOC €TUHHIIA

Benmuunna B3aumuoil nnpopmauuu no K. IllenHony ompenensercs kak JiorapudM OTHOLICHMS
BEpPOSITHOCTEM:

- P(xly) I P(x)

- P(x) / P(xly)

- P(xly) I P(x,y)

- P(xy) / P(x)

CornacoBaHHbIi GuUILTp 0OECHIEUNBaCT:

- MuHMMaNbHO KOPOTKHUI 110 BPEMEHU OTKJIMK Ha CBOEM BBIXOJE

- MakcumallbHOE OTHOLIEHHE CUTHAJI-IIYM Ha CBOEM BBIXOJIE B OIIPEIEICHHBI MOMEHT BPEMEHH,
MIPH YCIOBUH, YTO IIyM — OEIbIN

- CHATHE 3aKOHA MOAYJISALNHU (IEMOIYIISLIHNIO)

- MakcuMyM 1IEHHOHOBCKOW MH(GOpMaIlUU Ha CBOEM BBIXOJIE

MesxcuMBOIbHAS UHTEPPEPEHIIUS — 3TO:

- Korpa Bpems mpuxoia UMITyJIbCa SBJISIETCS CIIy4alHOM BEIMYUHON C HEHYJIEBOW JUCIIEPCUEN

- Korzma uMmynec BAIMsET Ha COCEJHUE UMITYJIbCHI, HAKJIAIbIBAsICh HA HUX CBOUMH "XBOCTaMH"

- Korga mmmrensHOCTh UMITYJIbCA ABIISIETCS CIIy4alHOM BEIMYUHON C HEHYJIEBOW JUCIIEPCUEN

- [Iponiecc popmupoBaHus TPYIIIOBOrO CUTHAJIA B CUCTEMAaX € KOJIOBBIM pa3/IeIeHUEM KaHAIOB

Koppenarop — 3T0 ycTponCTBO, KOTOPOE:

- Beruncisier MHTErpall N0 BpEMEHU OT BXOJHOTO CUTHAJIA

- Brruncnser nponsseieHnE ONIOPHOTO CUTHAJIA U BXOJHOTO

- Beruncisier uHTErpalt o BpEMEHU OT MPOU3BEIEHHS OITOPHOTO CUTHANIA U BXOJHOTO

- Brruucaser cBepTKy ONOPHOTO CUTHAJIA C BXOIHBIM

ITeTna Kocraca npenna3HaueHa ais:

- ABTOMaTH4YECKOHN MOJCTPONKN 4acTOThl (POPMUPYEMOTO OITOPHOTO KOJIeOaHHs

- CHatus nu¢depeHInanIbHOro KOJAUPOBAHUS CHMBOJIOB

- ABTOMaTHYECKON MOJCTPONKH 4acTOTHI (POPMUPYEMOTO OMOPHOTO KOJEOAHUS C TOYHOCTHIO JI0
¢bazsl

- Y aBoeHust 4acToThl GOpMHUPYEMOTo KosieOaHus

Monynauus GMSK no3BosnsieT nepenats:

- 1.5 6urta Ha cuMBOI

- 4 GuTa Ha CUMBOJI

- 1 OuT Ha CUMBOJ

- 2 GuTa HAa CUMBOJI
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Bonee TpeboBaTenbHa K OTHOLICHUIO CUTHAI-IITYM MOTYJISIIIHSI:

- GMSK

- QPSK

- QAM-16

- BPSK

KoadduimenT nryma MaaouryMsIero yCuiIuTeNs 3To:

- OTHOLIEHHE CUTHAJI-LIYM Ha BXOJE YCUJIMTENS, JEJIEHHOE Ha OTHOIIEHUE CUTHAI-IIYM Ha €ro
BBIXOJIC

- YpoBeHb COOCTBEHHOTO IIyMa ycuiuTelns, B dBm

- Benmmuuna kT, rne T — Temneparypa okpyxaromei cpeapl, kK — nocrosinaas bonbimana

- Paznuna xosddunmentoB ycunenus ycwiutens (B dB), m3MepeHHBIX IS JBYX OHOPHBIX
TeMIeparyp

14.1.2. Jx3aMeHallMOHHbIE BOIPOCHI

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomast marpuna. Kogosas tabmuna. Kogosoe paccrosinue. KpatHocTs 0oOHapysxeHUs,
WCIPABJICHUSI U BOCCTaHOBJIEHUS CTEPTHIX CUMBOJIOB. OIpesieseHre KOJIOBOrO PacCTOSHUS MO0 KOJOBOU
tabmune. Cucremarndeckas ¢opma nopoxparouieid Matpuusl. IlpoBepounas marpuna. CunapoM.
Onpenenenre KOAOBOIO PACCTOSIHUS 110 IPOBEPOYHON MaTpPHUIIE.

[MNKJIMYECKHUE KO/IbI:

@OyHIaMEHTaTbHOE CBOMCTBO IHMKIMYECKUX KOAOB. Hynb-momwmHOM u ero (akropuzarus.
[Toposxaromuil NOJMHOM U €r0 €IMHCTBEHHOCTH JUIsl 33JaHHOT0 KoAa. CBs3b MOPOXKIAOIIETO IIOJMHOMA
U TopoXxjawuendn wmarpuipl. [IpoBEpOUHBIM MOIMHOM, €ro CBSI3b C NPOBEPOYHOM MATPHULIEH.
Cucrtematnueckuil nukianyeckuilt kox. CucrtemMarndyeckuil Kojep Ha ocHoBe IHdpoBoro ¢unbrpa. Pons
OCTaTKa OT JIEJ€HMs JIByX INOJMHOMOB. JleKoIupoBaHUE C HCHpaBiIeHHEM OMMOKU. JlekonupoBaHue C
BOCCTAHOBJICHHEM CTEPTHIX CUMBOJIOB.

LDPC KO/IbI:

[TpuHIMn nocTpoeHus NpoBepoyHbIX MaTpull. CrocoO BBIYMCICHUS MOPOXKIAIOIIEH MaTPULBI IO
poBepoyHOM. [IpMHIIMIT HTEPAaTUBHOTO AEKOAUPOBAHUS C MATKUMH PELICHUSIMH.

OKOHOMHBIE KO/IbI:

CobctBennas mHpopManus. DHTponus HcTOYHHMKA. M30bITouHOCTh. B3ammuas unbopmarms.
[IpyHIMIIBI BEKTOPHOTO KBAHTOBAHMS UCTOYHUKA.

Koxast Xad¢pmana, lllennona-dano u Jlemnens-3usa.

MOJIVJIALIMSA, CIIEKTPAJIBHBINM COCTAB:

Ponp Mopymsiuuu B cuctemax nepenaun umHpopmauuu. Paznuume ananmoroBoil M 1ugpoBoit
Monynsaiuu. TpeOoBaHMsS K CHEKTpaM CHUTHAJIOB B COBPEMEHHBIX CHCTEMax Ieperaud UHPOpMaluu.
Tennooii mrym. CrieKTpajibHasi TNIOTHOCTh MOIIHOCTH curHana. CnekTpsl curHaioB ¢ AM, ®M, UM u
OFDM monynauusmu.

YACTOTHASA U DHEPTETUYECKASA DOPEKTUBHOCTL CUCTEM CBA3U:

Ces3p Mexay "aHanoroBeiM" M "HMGPOBBIM" OTHOLIEHHAMH CHUTHan-uryM. HopmupoBaHHas
MpoIyckHas crnocoOHOCTh kaHana. CkopocTh konupoBaHus. Teopema IllenHoHna, ee wiuttocTpanus.
IIpenen IllennoHa, npeaen ABOUYHOTO KaHaIa CBSA3H: JKECTKUE PELICHHS U MATKHE PELLIEHUS.

KOJbI PUIA-COJIOMOHA:

OnemenTtsl noss [anya GF(p”q), rae p - nmpocroe uucio (2, 3, 5, 7, 11...) kak q-MepHbIe BEKTOpa
U3 p-3HaYHBIX CUMBOJIOB. Onepalnuu yMHOXKEHUs U ciioxeHus. [lopoxaaromuii moimHoM kojos Pupa-
Conomona. I'panuna Cunrnrona. Ilpoepounsiii nomuHoM KkonoB Pupa-Conomona. Cnocob
KOJIMpOBaHUs uepe3 auckperHoe npeobdpazoBanne Dypre (AIID). Criocod obpamenust matpuiisr JI1D.
Jlexoauposanue koja Puna-CoaoMoHa ¢ ucnpaBieHHEM OLIHOOK.

14.1.3. TeMbl HHAUBUAYAJIBHBIX 32IaAHUI
KOJUPOBAHUE NUCTOYHUKA:
CraTtucTuieckue CBOMCTBA TPOMYHOTO UCTOYHHMKA O€3 MaMsATH ONPEIEISIOTCS PSAAOM
pacnpezeneHus, 3aJaHHbIM B 3aaue | 3aiaHusl.
1) OnpenenuTh SHTPONUIO HCTOUYHUKA U €TI0 U30BITOYHOCTb.
2) IlpousBecT KOJMPOBAHME HCTOYHHMKA JBOMYHBIMH Kojgamu Xaddmana, lllennona-®dano u
PaBHOMEPHBIM KOJIOM.
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3) IlpousBectu OJIOKOBOE KOIMPOBAHUE HCTOYHHMKA OJOKAMH IO JIBa CHUMBOJIA JBOUYHBIMU
kojmamu Xaddmana, lllennona-®aHo ¥ paBHOMEPHBIM KOJIOM.
4) CpaBHUTH KOABI IO U30BITOYHOCTH.

14.1.4. TemMbl JOMAIIHUX 3aaHUH

3agaHa MoposKAaroIias MaTpyia HEKOTOPOTo JIMHEWHOTO 06J1049HOro Kosa. OnpesenuTh, COCTaBIIsAg
KOJIOBYIO TabnuIly, mapameTpsl (n, k, d) kona, a Taxke N30BITOYHOCTD.

3agana mopoXkaromas MaTpuia JHHEeHHoro OnouHoro koxa. IlpuBectn ee K cucTeMaTHYECKOi
(dbopme 1 HAWTH MPOBEPOYHYIO MATPHILY.

JlaH MOpOXIAIOIINI MOMMHOM HUKIMYECKOTO KOJa. 3amucaTh MOPOKAAIONIYIO U ITPOBEPOUYHYIO
MaTpUIIBl COOTBETCTBYIOLIETO JMHEHHOTO OJIOUHOTO KOJa.

TponuHBId HCTOYHUK 3a7aH BEPOSTHOCTAMH cHUMBOJOB. IlocTpouts kon Xaddmana mms
OJHOOYKBEHHBIX COUYETaHHM, a TAKXKE JUISI IBYXOYKBEHHBIX COUCTAHUN CHIMBOJIOB.

Kon N'onna 3aman ABymst moJrMHOMaMH. 3amucaTh JjBa MPOU3BOJIBHBIX KOIOBBIX ciioBa kKona ["onza.

3amana (QyHKIUS KOppelsud OWTOBOM MOCIENOBATENbHOCTH. ONpeeNuTh CIEKTPAIBHYIO
IUIOTHOCTh MOIITHOCTH M TIOCTPOUTH €€ rpaduiK Ha OJHOM TIEPHOJIE.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY

Uewm koasl Puna-Conomona otinndarorcst ot koj10B boy3a-Hoyaxypu-XokBunrema?

B yem 0cOOEHHOCTH KOJIOB ¢ HU3KOH IIOTHOCTHIO MpoBepok Ha yeTHocTh (LDPC)? Tlouemy mpu
UX WCTOJIb30BAHUH OTIAJaeT HaIOOHOCTh B MHTEPIUBUHTE?

B 1em ocobennocts xona Jlemens-3uBa-Yoamua (LZW) no cpaBuenuto ¢ kogom Jlemmens-3uBa
(LZ77, LZ78)?

[Touemy texnuka OFDM He Oblna peann3oBaHa cpasy IMOCIE €€ TEOPETHUEeCKOro 000CHOBaHUS?
Kakoii "Tprok" mo3Bosni cienarb 3TO B HacCToALIEee BpeMs?

14.1.6. TeMbl 1a00paTOPHBIX PadoT

N3zyuenne umximdeckux konoB (7, 4). CucremaTMueckoe KOJUPOBAaHME U JEKOJIUPOBAHHUE C
UCTIPABJICHUEM OJHOKPAaTHBIX OIMMOOK. MojenupoBaHue JBOWYHOTO CHMMETPHUYHOTO KaHama C
HEe3aBUCUMbIMH oInOkamMu. O1ieHKa BEpOSATHOCTH OIIMOKH 11OCIIE IEKOAUPOBAHHMSL.

W3ydyeHne cxeMbl CHUCTEMAaTHMUECKOro Kojepa uukiaudyeckoro koxa (15, 11) Ha ocHoBe
pekypcuBHOro nudposoro ¢wibTpa. M3yyeHne NpUHIUIOB JENEHHUsI IBYX MOJIMHOMOB C IOMOIIbIO
TakuX (QUIBTPOB.

N3yueHne CBEpTOYHBIX KOJOB CO CKOPOCTBIO KOAUpPOBaHMA 1/2: KOoaMpOBaHUE, MOPOIrOBOE
JIEKOIMPOBAaHUE U AeKOIMpoBaHue o Burepou.

HccnenoBanue Simulink-Mo/1e11 HEKOT€PEHTHOTO JEMOAYNIATOPA YACTOTHO MAHUITYJIMPOBAHHOTO
(UMH) curnaina ¢ HempepbIBHOH (ha3oii.

HccnenoBanue CIEKTPOB CUTHAJIOB €  JIMHEMHOM Moayisauuei. M3ydenue BiusHUA Ha
CTIIEKTPAIbHYI0 TUIOTHOCTh ()OPMBI HMMITYJIbCA-HOCHTEISI W KOPPEISAIHUOHHON (YyHKIMH OWUTOBOM
MOCJIEI0BATEIbHOCTH.

Uccnenosanne koma Puna-Conomona nan nonem GF(p), rme p - mpocroe uucio. U3yuaercs
BapHUaHT KOJMPOBaHMS S(X) = a(X)*g(x), a Takke AEKOJUPOBAHUE C UCIIPABIEHHUEM OINOOK MO0 CUHAPOMY
- OCTaTKy OT JICJICHUS.

14.2. TpeGoBaHus K OLEHOYHBIM MATEPHAJIaM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbSI M MHBAJIH/I0B
Jig M ¢ OrpaHMYEHHBIMH  BO3MOJKHOCTSMM  3/10POBbS M HMHBAJIUIOB IPEITyCMOTPEHBI
AOIOJTHHUTECIIBHBIC OIICHOYHBIC MaTCpHAJIbI, ICPCUYCHDb KOTOPBIX YKA3aH B Ta6n1/1ue 14.
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Tabmuma 14 — JlononHuTENbHBIE MaTepUATbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOMIHUTENBLHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISI ¥ OIICHKH
PE3yIbTaTOB O0YUYCHHUS

C HapyleHus MU
ciyxa

TecTbl, MUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOCaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHAWBUIYATBHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEITLHOTO
amnrmapara

Pemenune nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE pabOThI, TUCbMEHHBIE
CaMOCTOSITENIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAaHIIMOHHBIMU
METOJaMHU

C orpaHvyYeHUSIMH 11O
00IIeMeTUIINHCKUM
MOKAa3aHUSM

TecTpl, MUCbMEHHBIE CAMOCTOSITEIILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IPOBEpPKA
METOJAaMH UCXOJs U3 COCTOSHUSA
00y4aroIerocst Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAIMN 110 OLEHOYHBIM MaTepUAaJIaM JIsl JIUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS. M WHBAJIUAOB MpeIyCMaTpHUBAeTCA
noctymHas popma MpeIoCTaBICHUS 3a/IaHUi OLIEHOYHBIX CPEJICTB, @ IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOH QopMe ¢ yBEIHMUEHHBIM HIPpU(TOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHMS ACCUCTEHTOM 3aJIaHUs BCIIYX;
IIPEIOCTABIIEHUE 3aJJaHHs C UCIIOJIB30BaHUEM CYPA0OIEPEBOIA.

Jlutiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl U MHBAJIUAAM YBEIHMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
nocTymHas popma MpeIoCTaBICHUS OTBETOB Ha 3aJaHUs, 2 UMEHHO:

INMCHbMCHHO Ha 6YM8.F€;

Ha6op OTBCTOB Ha KOMIIBIOTEPCEC,
Ha6op OTBCTOB C UCIIOJIb30OBAHUEM YCIIYI' aCCUCTCHTA,
MMpeaACTaBJICHUE OTBETOB YCTHO.

[Tpouenaypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHUS JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI U MHBAJIMJOB 0 JAUCLUIUIMHE MpEeIycMaTpUBaeT MpeAocTaBieHre HHpopManuu B (opmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbs U BOCIPUATHS HH(POPMALIUU:

J1s1 1ML ¢ HApYIIEHUAMH 3PEHM:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN popMe YBEIUUEHHBIM LIPUPTOM.

JLst M1 ¢ HApYIIeHUusIMH cJIyXa:

B (hOpMe AIIEKTPOHHOTO JJOKYMEHTA,;
B MIEYaTHOH (opme.

JI1s1 IM1 ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH MJI JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[I0POBBS M HHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3YJIbTaTOB 00YUEHUSI MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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