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1 Jlexumn 18 18 9acoB
2 [TpakTHdeckue 3aHATHS 18 18 4acoB
3 JlaboparopHbie pabOTHI 24 24 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosTenpHas padoTta 84 84 4acoB
6 Bcero (6e3 sx3ameHa) 144 144 4acoB
7 ITonroroska u cxada dK3aMeHa 36 36 4acoB
8 OO01mas Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

OK3aMeH: 2 ceMecTp

Tomck 2018

CornacoeaHa Ha noptane N2 36774



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
mpotokot Ne 12 or« 4 » 7 2018 r

JIMCT COI'JTACOBAHU A
PabGouass mporpaMMa IUCHUIUIMHBI COCTaBJieHa C y4deToM TpeOoBaHui (denepanbHOTO
rOCy/IapCTBEHHOT'O 00pa30oBaTeNbHOTO cTaHaapTa Beiciiero oopasopanus (OI'OC BO) no nanpaBieHuUIo
noarotoBku (cneruanbHocTH) 11.04.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJOTHH WM CHUCTEMBI CBS3H,
yrBepxkaeHHoro 30.10.2014 roxa, paccmorpena u onoOpeHa Ha 3acenanuu kadeapsl PTC 26 utons 2018
rozia, mpoTokoi Ne 11.

PazpaboTumk:
noreHt kad. PTC A. B. HoBukos

3aBeayronuii odecreuynBaromiei kad.
PTC C. B. Meauxos

Pabouas mporpaMma JUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKarOIIeH Kadeapoi:

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

TOP A. A. T'enbuiep
OKCHepThl:

JlonieHT Kadepsl paguoTeXHUYECKUX
cuctem (PTC) B. A. I'pomoB

JloueHT xadeapol
TEJIEKOMMYHUKAIUI 1 OCHOB
paguotexuuku (TOP) C. U. boromonos
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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.

[locnenyromuMu TUCUUIIMHAMU ABJISIIOTCA: CHUCTEMBI M CETH TMepedadyd JaHHBIX, Teopus
MOCTPOCHUS UH(POKOMMYHUKAIIMOHHBIX CETEH U CUCTEM.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMIIIMHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIEIYIOUINX KOMIIETEHIIMHI:

— IIK-8 TroTOBHOCTBIO HCHOIB30BaTh COBPEMEHHBIE JOCTH)KEHHMSI HAayKd U IE€peaOoBbIE
MH(POKOMMYHUKAITMOHHBIE TEXHOJOTHH, METOJAbI NMPOBEACHHUS TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUM B HAyYHO-HCClIe10BaTeNbcKUX padoTax B obnactu UKTuCC;

— IIK-11 roTOBHOCTBIO K IIPOBEAEHHUIO IPYNIIOBBIX (CEMHUHAPCKUX U JIAOOPATOPHBIX) 3aHATUH B
OpraHM3alMy IO CHELMAIbHBIM JUCLUUIIMHAM Ha OCHOBE COBPEMEHHBIX IEAArOrn4ecKuX METOIOB U
METOAMK, CIOCOOHOCTbIO Yy4YyacTBOBaThb B pa3paboTKe Y4eOHBIX MpPOrpaMM M COOTBETCTBYIOLIETO
METOAMYECKOTO  OOeCreYeHus I OTACIbHBIX  JWCHUIUIMH  OCHOBHOW  NpOQecCHOHATBHOMN
o0pa3oBaTeNbHONW MPOrpaMMbl BBICIIErO 00pa30BaHUS 00pPa30BaTENbHONW OpraHU3allud, TOTOBHOCTHIO
OCYIIECTBIISITH KypaTOpCTBO HAYYHOH pabOTHl 00YJarOIIUXCS;

B pe3ynbrate n3ydyeHus IUCLUILIMHBI 00y4aroLIuics JOIKEeH:

— 3HaTh -- Koppekrupyromue koapl: OyHIaMEHTAIBHOE CBOMCTBO JTMHEHHBIX OJIOYHBIX KOJIOB.
[IpaBmiio KoaupoBaHUs JUHEHHBIM OJOYHBIM KOAOM. CTPYKTYpy MNOPOXAAIOIMIUX U TMPOBEPOUHBIX
MaTpul] JUHEHHOro OJIOYHOro Koja B cucTeMaThueckoi ¢opme. IIpaBuio BbIYUMCIEHHS CHHIpOMA
JUHENHOro 0J0YHOTrO KOJ/a 1o MpoBepouHOi MaTpule. Posb cuHIpoMa rpu oOHapyXeHUH/UCTIPaBICHUH
oMOOK, a TaK)Ke BOCCTAHOBJIEHUH CTEPTHIX CUMBOJIOB. Crioco0 pacrpeieneHusi CHHAPOMOB IO Kiaccam
cMeXHOCTH. [IpaBuio ompeneneHusi KOJOBOTO PACCTOSIHMS JIMHEWHOTO OJIOYHOTO KOAa MO KOJOBOM
tabmune. Crocob ompeneneHUs KpaTHOCTEH TapaHTUPOBAHHO OOHApYXUBAeMbIX, TapaHTUPOBAHHO
HCIPABIIIEMBIX OLIMOOK, a Take IapaHTUPOBAHHO BOCCTAHABIMBAEMbBIX CTEPTHIX CUMBOJIOB. [ 'paHHUIIbI
Cunrnrona, XeMMHHra M HepaBeHCTBO ['mnbepra uis KoppekTHpyooumx KoaoB. dyHaameHTanbHOE
CBOMCTBO LIMKJIMYECKUX KOAOB. [IpaBuio cocraBieHHs MOPOXKIAIOIIMX MOIMHOMOB HUKJINYECKUX KOJIOB.
ITpaBuI0 KOAMPOBAHUS LUKIMYECKUM KOJIOM B CUCTEMaTHUECKOW M HecucTeMaTnueckoil ¢popmax. CBs3b
MOPOXKJIAIOLIUX U MPOBEPOUYHBIX MOJIMHOMOB HUKINYECKOIO KOJIa C MOPOKJIAIOIIUMHU U MPOBEPOUYHBIMU
MaTpHUI[aMHU COOTBETCTBYIOIIETO JMHEHHOTO 0104HOro Koja. Crnocol JeneHust 1 YMHOXKEHHUs TOJTMHOMOB
C TIOMOIIIBIO IUPPOBBIX GUIBTPOB, COOTBETCTBEHHO, PEKYPCHUBHBIX U TpaHCBEpcalbHBIX. POk ocTaTka OT
JeNICHUsI TIPU IeKOTUPOBAHUN LIUKINYECKUX K0J10B. Crioco0 GpopMUpOBaHUS MOPOKAAIOUIUX TOJTUHOMOB
konoB boyza-Hoynxypu-Xoksunrema (bYX). Cesa3p mexnay kogamu BUX u xomamu Puna-Conomona
(PC). Cnoco6 xommpoBanus koxom PC ¢ momormipio MaTpuibl AMCKPETHOro mpeodpasoBanus Dypbe
(AI®). Crnocobd Beruncienust ooparnoit Matpuubl JIID nan monem [Manmya. OcoGeHHOCTH CBEPTOUYHBIX
KO/I0B. Airoput™M BurtepOu nexoaupoBaHus CBEPTOYHBIX KOJ0B. OCOOEHHOCTH KOJIOB C Pa3peKeHHBIMHU
npoBepkamMu Ha 4yeTHOCTh (LDPC). Cnoco6 msrkoro urepaTuBHOTO jAekoaupoBanus kogos LDPC. --
DOKOHOMHBIE (CKMMaromue) Koabl: OmnpeneneHue SHTPONMM HCTOYHMKA. CrnocoObl BBIYUCICHUS
SHTPONUM HCTOYHHUKA. CBS3b MEXIY B3aUMHOW 3aBHUCHUMOCTBIO CHMBOJIOB W SHTPONHEN HMCTOYHHUKA.
[TpuHIMOBI BEKTOPHOTO KBaHTOBaHMsA cooOumieHuil. Croco0 moctpoenus koaa Xaddmana. Crocob
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noctpoenns koaa lllennona-@ano. Criocod nmocrpoenus koxa Jlemnens-3uBa. Criocob pacuera HIKHEH
rpaHulbl As cpenHed UMHbBI koaa. Croco® BBIYMCIIEHUS U30BITOYHOCTH O M TOCJHe KOAUPOBAHMUS.
Crioco® BBIYMCIICHHUS MPOMYCKHOM CIOCOOHOCTH KaHAMOB. -- MeToasl Moaynsiuu: Poinb Mogysiuu B
cuctemMax nepegaun uHpopmanuu. Paznuume Mexay aHamoroBod W mUGPOBOM  MOMYISAIMEH.
CriekTpanbHbIil COCTaB CUTHAJIOB JJII OCHOBHBIX METOJOB MOJYJSALMU: aMIUIMTYAHOM, YaCTOTHOM U
¢dazoBoil. Ponab ¢opmupyronmx (GuiabTpoB U BIMSHHE MEXCUMBOJIbHONW uHTepdepeHimu. YactoTHas
MaHMITYJSIUS. C HENpepbiBHOW (hazoil. B3anmMOCBsI3p METONOB MOAYNALMU C KJIACCAMU BBIXOJHBIX
YCUJIMTENIEH MOIMTHOCTH. [IpUHIIUIIBI MOIYJISIIIMM MHOKECTBa OPTOroHabHBIX mojaHecymux (OFDM).
Posns OFDM npu Hanmuuuu MHOTOJIY4eBOCTU. Biustaue (hazoBoro myma Ha IpOM3BOIUTENBHOCTh CHCTEM
cBs3u. OTHOLIEHHE CUTHAJ-IIYM JUIs LUGPOBBIX cUCTEM CBs3U. OO0 SHEPreTM4eckod M YacTOTHOU
3 (HEKTHBHOCTU CHCTEM CBSI3H.

— ymerb CocCTaBisTh KOAOBYIO TaOJMIly JHMHEWHOro OJIOYHOrO KoJa IO €ro Marpuile.
[IpuBOIUTE MaTpUIBl JIMHEWHBIX OJOYHBIX KOJIOB K cHucTeMaTudeckoil ¢opme. OmnpenensiTe KOIOBOE
paccTosiHiEe JTMHEHHOTO OJIOYHOTO KOJia MO €ro MPOBEPOYHOM MaTpHIle, a TaKKe M0 KOJOBOW TabIHIIe.
JlenuTe U yMHOXaTh MoJMHOMBI Haj mnoneMm [amya GF(p) nByms cmocobamu: anreOpandecku U ¢
NOMOIIbI0 IH(POBBIX GuUIbTPoB. DaKTOPU30BATH MOIMHOMBI C MTOMOIIBIO MPOTPAMMbI KOMITBIOTEPHOM
anredpsl SymPy. HaxonuTe 00paTHy0 MaTpHIly JUCKpPETHOrO mpeodpazoBanus Oypre Haja nosiem [amya
GF(p). CocraBisith AuarpaMmy COCTOSIHUM M PELIETKY CBEPTOYHOro Kojaa. CocTaBisiTh IEPEBO KoJa
Xaddmana. CocraBmsare kon lllennona-®ano. CoctaBnare Tabnuily koja Jlemmnens-3uBa. Beraucnsats
SHTPOIHUIO 33JaHHOTO MCTOYHUKA. BBIUHCIATH M30BITOYHOCTH /IO M TIOCIE KOAWPOBAHUS CKUMAIOIIUM
KOZIOM. BBIYHCIATH MPOMYCKHYIO CIIOCOOHOCTH IBOMYHOTO CHMMETPUYHOTO KaHajia CBSI3M M KaHajla co
ctupaHusiMu. Ha KkauecTBEeHHOM YypoBHE M300pakaTh CIEKTpalbHbIE JUarpaMmbl CHUTHAJIOB C
MOAYJIALUSIMU: aMILTUTYAHOU (AM), dazoBoit (PM), yactotaoit (UM) u OFDM.

— BJagerb MerogamMu KOMIBIOTEPHOIO MOJEIMPOBAHUS COBPEMEHHBIX U IEPCIEKTUBHBIX
CUCTEM CBS3U. DJIEMEHTaMU IPOEKTUPOBAHUS COBPEMEHHBIX U MEPCIEKTUBHBIX CUCTEM CBSI3H.

4. O0beM AUCHUNIMHBI U BUABI Y4eOHOH padoThI
OO0mast TpyIoeMKOCTh JUCIUIUIMHBI cocTaBisieT 5.0 3a4eTHBIX CIWHUIBI W TPEJACTaBIcHA B
Tabimue 4.1.
Tabnuna 4.1 — TpyA0eMKOCTh AUCIUTIUIMHBI

Bunpl yueOHOI nesTenbHOCTH Bcero yacos CemecTpbl
2 ceMecTp

AyIUTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexun 18 18
[IpakTHyeckue 3aHATUS 18 18
JlaGopaTopHbie pabOThI 24 24
CamocTtosTenpHas pabora (Bcero) 84 84
BrImonHeHne HHAMBUYa IbHBIX 3aJaHUN 8 8
OdopmiteHne 0TUETOB O J1a00PaTOPHBIM paboTam 24 24
[TpopaboTka JEKITMOHHOTO MaTepralia 9 9
CamocrosTenbHOE U3y4eHUE TeM (BOIPOCOB) TEOPETHUECKON 27 27
4acTu Kypca
[loaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 16 16
Bcero (6e3 ax3amena) 144 144
[loaroroBka u cgaya 3K3aMeHa 36 36
OO0mmas TpyA0eMKOCTh, 9 180 180
3aueTHble EauHAb! 5.0 5.0
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5. Conepskanue QM CHUATINHbBI

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

| o= | = | 28| ZE
= R g ¢ | g g
? S S B S 2 0
HasBanwust pa3ienoB AUCIHUILTAHBI 5 ) o, = o O =
= g O = 5 O s E
= E & 3 5%
= i) & =
2 cemecTp
1 JIunetinbie OJI0YHBIE KOIbI 3 2 0 7 12 [1K-8
2 [IUKIMYECKHE KOIbI 2 2 8 11 23 [1K-8
3 Kogs! Puna-Conomona 3 4 4 7 18 |IIK-8
4 Koas! boy3a-Hoynxypu-XokBuHremMa 0 0 0 8 [1K-11
5 CBepTOUYHBIE KOBI. 0 0 4 5 K-8
6 Huskomnotrnoctasie (LDPC) kossr 2 0 0 9 11  |[IK-11, I1K-8
7 DKOHOMHBIE (C)KUMAIOIIHE) KOJIBI. 2 4 0 5 11  |TIK-8
8 Konpr Xadhdmana u [llennona-dano. 0 0 0 4 I1K-8
9 Koapt Jlemnens-3uBa u Jlemnens-3uBa- 0 0 0 7 IK-11
VYanya.
10 IIponyckHast ClIOCOOHOCTH KaHaja 2 2 0 3 7 |IIK-8
CBSI3U
11 Moaynsuus. CriekTpalibHbII COCTaB. 19 |IIK-8
12 YacTroTHast MAaHUTTYJISIHS C 0 8 |IIK-8
HeTpepbIBHON (ha3oii
13 Ipunnunel moaymnsiuuun OFDM 4 I1K-8
14 YacToTHas U 3HEpreTudyecKas I1K-8
() PEKTUBHOCTH CUCTEM CBSI3H.
Hroro 3a cemectp 18 18 24 84 144
Hroro 18 18 24 84 144
5.2. Conep:xanue pa3ieoB IMCUMILIAHBI (M0 JIEKIUSIM)
Coneprkanue pa3iesioB JUCIUIUTHH (I10 JICKIIMAM) IPUBEIEHO B Tabuiie 5.2.
Tabnuna 5.2 — ConepkaHue pa3AenoB TUCIHUIUIMH (TIO JEKITUSIM)
g L E
3 s £
z 2 5
HasBanus pasnenos Coneprkanue pa3iesioB AUCITUTUTHHBI (TI0 JISKIIHSIM) g - £ 5
o s E
=
= | 5
= S
2 cemecTp
1 JIunelinble OJIOUHBIE [Moposxnaromas marpurnia.Komgosas Tadbmuia.Komosoe 3 T1IK-8
KOZBI paccrosinue. KpaTHOCTh OOHapYyKEHUsI, UCTIPABICHUS
1 BOCCTaHOBJICHUS CTEPTHIX CUMBOJIOB.OmpeiesieHne
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KOJIOBOT'O PACCTOSIHUS 1O KOAOBOM
tabnune.CucremaTrueckas Gopma mopoxkaaronieit
Marpuilsl. [ IpoBepounas
Matpuna.Cuaapom.PaznoxxeHue BEKTOPHOTO
MIPOCTPAHCTBA HA CMEKHBIE Kiacchl. OnpezeneHue
KOJIOBOT'O PACCTOSTHUS 110 IPOBEPOYHON MATpPHIIE.

Htoro

2 I{uKIM4YEeCKHE KOIbI

DyHIaMEHTAIIBHOE CBOMCTBO LIMKJIMYECKUX
ko710B. Hyb-11osinHOM 1 ero
¢baxropuszanus.[Iopoxxaaronuii MOJIMHOM U €ro
€MHCTBEHHOCTH IS 331aHHOTO Ko/1a.CBs3b
MOPOXKIAIOIIETrO MOJIMHOMA U MOPOKIA0IIEH
MaTtpuibl.l[poBepoUHbIi TOJTMHOM, €T0 CBSI3b C
MpoBEpPOYHOI MaTpuiieit. CucteMaTuyecKuii
HMKIMYeCKU KoJI.CUCTEeMaTHYeCKUl KoJep Ha
ocHoBe 1udpoBoro ¢uibTpa.Ponas octaTka ot
JIeJIeHus ABYX MOJMHOMOB./[ekoiupoBaHue ¢
UCTIpaBJICHUEM OMMOKH.JlexonupoBanue ¢
BOCCTAHOBJICHHEM CTEPTHIX CHMBOJIOB.

Hroro

I1K-8

3 Konsl Puma-Comomona

DOnementsl nois ['anya GF(p”q), rue p - mpoctoe
gucino (2, 3, 5, 7, 11...) kak q-MepHbI€ BEKTOpa U3 p-
3HAYHBIX CUMBOJIOB.Onepaui YMHOKEHUS U
cnoxxenus.[lopoxaaromuii noJiMHOM KO0B Puia-
Conomona.I'pannnia Cunrinrona.llpoBepounslii
nonuHOM Ko710B Pra-Comnomona.Crioco6
KOJMPOBaHUS Yepe3 AUCKPETHOE MpeoOpa3oBaHue
Oypoe (AI1D).Criocob obparieHust MaTPHITBI

JI1®D. [lekoqupoBanue koaa Puna-CosioMoHa ¢
WCTIPABJICHUEM OIINOOK.

Hroro

I1K-8

6 Hu3komnoTHOCTHBIE
(LDPC) xonpt

[TpuHIIMD TOCTPOEHUS MPOBEPOUHBIX MaTpuil.Criocoo

BBIYHCIICHUS IOPOXKAAIOIIEH MaTPULIBI 110
npoBepouHOl. [ IpuHIIMT HTEpaTUBHOTO
JEKOIUPOBAHMSI C MATKUMU PELICHUSIMHU.

Hroro

I1K-8

7 DKOHOMHBIE
(CXKMMaroIIUe) KOJIBI.

CobcTBeHHas nHpopManys. DHTPONHUS
uctoyHuka.M36srrouHocTs. B3anmuas
nHpopmanus. [ I[puHIUITEI BEKTOPHOTO KBAHTOBAHHUS
HCTOYHHUKA.

Hroro

I1K-8

10 ITponyckHas
CIIOCOOHOCTH KaHaa
CBSI3H

Ckopoctb nepenauu uapopmarmu. [Iponycknas
criocoOHOCTR. I IpormyckHast cCmocoOHOCTh TBOUYHOTO
CUMMETPUYHOT0 KaHasa cBs3u.lIponyckHas
CIIOCOOHOCTH KaHaJla CO CTUPAHUSIMH.

Hroro

I1K-8

11 Moaynsius.
CrnexTpanbHblid COCTaB.

Ponp Monymsiiiuu B cucteMax nepenayu
uHpopmanuu.Pa3znuune aHamoroBoit u nudppoBoi
Moaynsauuu. TpeGoBaHUs K CLIEKTPaM CUTHAJIOB B

I1K-8
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COBPEMEHHBIX CUCTEMAX Iepeaadn
uHpopmanuu. Ternooii mrym.CriekTpaibHas
IJIOTHOCTH MOIIHOCTH cHrHaa.CIIEKTPBI CUTHAJIOB C
AM, ©M, UM u OFDM monynsuusimu.

Uroro 2
14 YactoTHas u CBs3b Mexy "aHanoroBbiM" u "nndpoBbM" 2 I1K-8
JHEepreTUyecKas OTHOIICHUAMHU cUrHaN-1rymMm. HopmupoBanHas
3¢ (HEeKTUBHOCTh CHCTEM | POIYCKHAsI CIOCOOHOCTH KaHana.CKOpOCTh
CBSI3H. konupoBaHusd. Teopema lllenHoHa, ee
wiumoctpanus. [Ipenen llenHona, npeaen IBOMYHOTO
KaHajia CBSI3U: KECTKUE PEHICHUS U MATKUE PELICHHUSI.
Hroro 2
Hroro 3a cemectp 18

5.3. Pazgenbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHbIE CBA3H € 00ecneYuBalOMUMH (NPeabLIy IMMU)

U o0ecnieynBaeMbIMHU (MOCJIEAYOIMMHU) TUCUUIIIMHAMMA

Paznienbl AUCHUIITMHBI U MEXIUCUUIUIMHAPHBIE CBA3H C 00ECIEUMBAIOUIMMHU (IIPEIBIAYIINMHU) H
obecrieyrBaeMbIMHU (TIOCJIEAYIONIMMHI ) TUCLUIIMHAMU MpeICcTaBjIeHbl B Tabauie 5.3.
Tabnuna 5.3 — Pa3aensl JUCIUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSA3H

HanmenoBanue
MUACLUILIIUH

Ne pa3nenoB qaHHOM JUCHUIUIMHEL, JJIs1 KOTOPBIX HEOOXOAMMO H3yYEeHUE
o0ecneynBaromuX U 00ecreYBaEMBbIX TUCIUILINH

112 3|4 5|6 78910

11

12

13

14

[IpeniecTByromue AUCUUTIIHHBI

1 Teopus Tenerpaduxa

+ +

2 Teopus
3JIEKTPOMArHUTHOM
COBMECTHUMOCTH
PaJIMO3IEKTPOHHBIX
CPEZICTB U CHUCTEM

3 ®opmupoBaHue U
00paboTKa CUTHAJIOB
CHUCTEM CBSI3U

4 Iludposas o6padoTKa
CUTHAJIOB CUCTEM CBSA3H

[Tocnenyromme TUCIUTIITAHBI

1 CucTeMsl U ceTu
nepeaaun JaHHBIX

+ +

2 Teopust NOCTpOEHUS

ceTell U CUCTEM

MH(OKOMMYHUKAIIMOHHBIX

5.4. CooTBeTCcTBHE KOMIIETeHIMIA, GOPMHUPYEMBbIX NPU U3YyYEeHHH THCHMIIJIMHBI, 1 BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMHUPYEMBIX NpPU U3YYEHUM TUCHUIUIMHBL, U BHUJIOB 3aHATHH
IpesicTaBjiIeHo B Tabmue 5.4.
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Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHIMH, (GOPMUPYEMBIX MpPU H3YyYCHUHM TUCHUIUIMHBI, U BHJIOB

3aHATHI
E Bune! zagsatuil
=
. .
() = te)
E % 3 S 8 DopMBI KOHTPOJIA
= = 5 O s
) o, < <
< = = @)
[1K-8 + + + + Jomamuee 3amanaue, OT4yer
M0 UHAUBUIYATEHOMY
3amanuio, OT4YeT 1o
naboparopHoit padore, Tect
[IK-11 + KoHcnekT caMonoaroToBKH,
Tect
6. UnTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ANMH 00yYeHU S
He npexgycmorpeno PYIL.

7. JIabopaTopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT mpuBeaeHo B Tadmume 7.1.
Tabnuma 7.1 — HaumeHoBaHue 1a00paTOpHbIX paboOT

HasBanus paszaenos

HanmenoBanue 1abopaTopHbIX paboT - F

TpynoemMkocThb
dopmupyemble
KOMIICTCHITH

2 cemecTp

2 [{UKIMYECKHE KOIbI

N3yuenne nuknuyeckux koaos (7, 4). 4 T1IK-8
CucremaTn4eckoe KOJAUPOBAHKUE U JCKOIUPOBAHHE C
HCIIPABIICHUEM OJTHOKPATHBIX OIIHOOK.
MoenpoBaHue TBOUTHOTO CHUMMETPUIHOTO KaHaIa
C He3aBUCUMBIMHU OIHUOKaMu. OT[eHKa BEPOSATHOCTU
OLIMOKH TOCTe IEKOAUPOBAHUS.

N3yueHne cxeMbl CHCTEMAaTHYECKOT0 KoJiepa 4
nukiaeckoro koaa (15, 11) va ocHoBe
pekypcuBHOTO nupoBoro Guistpa. M3ydenue
MPUHIUTIOB JACTICHHUS IBYX ITOJIMHOMOB C TIOMOIIBIO
TakuX (PUIBTPOB.

Hroro

3 Konsl Puma-Comomona

Uccnenosanue xoga Puaa-Conomona Haj noiem 4 ITK-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 CBepTOYHBIE KOJIBI.

N3yueHne cBepTOYHBIX KOJAOB CO CKOPOCTHIO 4 IK-8
KOoAMpoBaHus 1/2: KoaupoBaHue, MOPOroBoe
JIEKOIMPOBaHKE U JAeKoIupoBaHue no Burepou.

Hroro

11 Moaynsius.

HccnenoBanue CieKTpOB CUTHAJIOB C IMHEMHOMN 4 T1IK-8
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CnekTpalIbHBIN COCTaB.

Moayssinuen. MI3ydeHnue BIUsHUS Ha CIIEKTPATIbHYIO
IUIOTHOCTH (DOPMBI UMITYJIbCA-HOCUTENS U
KOPPEJSIMOHHON (PYyHKIIMH OUTOBOM
IIOCJIEIOBATEIbHOCTH.

Htoro

12 YacroTHas
MaHUIYJSALUS C
HETpepbIBHOH (a3oit

HccnenoBanme Simulink-Moenu HEKOTepEeHTHOTO
JAEMOAYJISITOpa YaCTOTHO MaHHITyupoBaHHOro (UMH)
CUTHAJIa ¢ HEMPEPBIBHON (ha3oil.

Htoro

I1K-8

Hroro 3a cemectp

24

8. [IpakTHyeckune 3aHATHSA (CEMUHAPBI)

HanMeHnoBaHue MpakTUYECKUX 3aHATUN (CEMUHAPOB) IpHUBEICHO B Tabmie 8. 1.
Ta6mmma 8.1 — HanMeHoBaHME MPAaKTUYECKUX 3aHATHN (CEMHUHAPOB)

Hazpanus pa3aciioB

HaumeHoBaHMe MpakTUYECKUX 3aHATUHN (CEMUHAPOB)

TpynoemMKkocTsb,

q

dopmupyemble

KOMIICTCHIINU

2 cemecTp

1 JIuneiinpie OJI0YHBIE
KOJIBI

CocraBnenue Ko10Bo# TabiuIeL. OnpeaeneHne
KOJIOBOT'O PACCTOSIHUS 1O KOJOBOM
tabnue.OnpeaeneHne KpaTHOCTH TapaHTUPOBAHHOTO
OoOHapyKEeHHsI, UCIIPABIICHUS U BOCCTAHOBJICHUS
CTepThIX cuMBOJIOB.IIpuBeeHue nopoxaaromen
MaTpHUIIbl K cucTeMatuyeckoit popme.CBsi3b
MOPOXKIAIOIIEH MAaTPHUIIBI C TPOBEPOUHON. CHHIPOM.
JlexonupoBaHue ¢ UCTIPABICHHUEM OJHOKPATHBIX
OLINOOK.

N

Hroro

I1K-8

2 Iukmugyeckue KoJIbl

Onpenenenne NOpoXKIAIOLIEH MaTPHUIIBI IO
MOpOXKAaroLEeMy noauHomy.OnpeneneHue
MIPOBEPOYHOTO TOJIMHOMA TIO
nopoxaatomeMy.KoarpoBanme cucteMaTuaecKum
kozoM.IIpoBepka (pyHIaMEeHTaNbHOTIO CBOMCTBA
LHUKJINYECKOoro koaa.HaxoxieHne yacTHOro u
OCTaTKa OT JIEJICHUS ABYX MMOJMHOMOB:
anredpanvecku U ¢ MOMOIIBIO IIUPPOBOTO
¢dbunsTpa.Koppekrop: AeKoaupoBaHue ¢
WCIIPABIIEHUEM OJJHOKPATHBIX OIIHUOOK.

Hroro

I1K-8

3 Koxer Puga-Conomona

Omnepauuu ¢ 3nemMeHTamMu Haj nojem ["amya
GF(p”q).Onpenenenune mopokaar0IIero moJnHoMa
kojia Puna-Conomona.Onpenenenye npoBepoOuYHOro
nonrHoMa kona Puna-Conomona.llpuBenenne
MOPOKAAIOLINX U TPOBEPOUYHBIX MATPHIL, 3aITUCAHHBIX
B LMKJINYECKOU (hopMe, K CUCTEMATUYECKOM
¢dopme.Koauposanue kogom Puna-Conomona uepes
MaTpHILy TUCKPETHOTO MpeodpazoBaHusi ypwe

I1K-8
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(T1D).Beruucnenne oOpaTHOM MaTPHUIIBI
JI®. J[lexkonupoBanue koja Puna-Conomona ¢
WCTIpaBJIEHUEM OJHOKPATHOW U ABYKPATHOM OITHOKH.

Hroro

7 DKOHOMHEIE
(cxUMaronIMe) KOJbl.

Omnpenenenne coOCTBEHHOM

nHpopmanuu. OnpeneneHue YHTPOIHH
rncroyHuka.OnpeeeHne n30bITOYHOCTH
ncrounuka.Ormnpezenenre B3auMHON
nHpopMmanuu. M3yueHne mpuHIUIIOB BEKTOPHOTO
KBAaHTOBAaHMS HCTOYHHKA.

Htoro

[1K-8

10 ITponyckHast
CIOCOOHOCTh KaHaja
CBS3H

Brrunciienue nmpomyckHO#M crmocOOHOCTH Pa3TUYHBIX
KAaHAJIOB CBSI3H.

Hroro

I1K-8

11 Monaynsius.
CrexTpaibHbIiA COCTaB.

Pacyer criekTpalbHOM TUNIOTHOCTH UMITYJIBCOB
TPEYroibHON (POPMBI HA OCHOBE U3BECTHOM
CIEKTPAJIBLHOM IIJIOTHOCTH UMITYJIBCOB
IPSIMOYTOJIBHOM (popMbl. Pacder KOppensImoHHBIX
(GyHKUIMH 17151 HEKOTOPBIX BUJIOB MOJTYJISILIMM: C
JMHEWHBIM TIpeoOpa3oBaHueM OUTOB (CymMMa U
Pa3HOCTh), C yepeaoBaHueM noisipaoctu (AMI,
UIIN), ¢ muxnmmyeckum npeodpazoanuem (MLT-
3).Pacuer cnekTpanbHbIX INIOTHOCTEH 110
KoppensuonHeIM GpyHKIusM.Iloctpoenune
COOTBETCTBYIOLIUX T'PapUKOB, UX aHAIIU3.

Hroro

[1K-8

Hroro 3a cemectp

18

Bunel camocTosiTensHOM paboThl, TPYJOEMKOCTh U (pOpMHpyEeMble KOMIETEHIIMH NPEACTAaBIEHBI B

9. CamocrosiTejibHasi pabora

Tabmuie 9.1.
Tabauna 9.1 — Buasl camocTosTeNbHON paboThl, TPYAOEMKOCTh M OPMUPYEMbIE KOMIIETEHIIUH
3 @]
= z =5
2 = 5
N S O =
Bunbl camoctoaTensHON S . 20
HaszBanus pasznenos o &5 DOopMBbI KOHTPOJISI
paboThI 5) S g
53 gz
e o g
~ S
2 cemecTp
1 JIunernnle OJIOYHBIE ITonroroBka K 2 I1K-8 JlomarHee 3ajanue,
KOJIbI MPAKTUYECKUM 3aHATHSIM, Otuer no
ceMUHapam WHIUBUTYATbHOMY
ajanuio, Tect
IIpopaboTKa JIEKIIHOHHOTO 1 3aJaHMIO, 1 CC
Marepuaia
Brimonnenue 4
WHJIMBUIYAIBHBIX 33JIaHUN
Hroro
2 [{UKIMYEeCKHUE KOJIbI IToaroroBka k 2 I1K-8 JlomarnHee 3a1anue,
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MPAKTUYECKUM 3aHATHIM,
ceMHHapaM

[TpopabGoTka JEKIIMOHHOTO
MaTepuana

OdopmiieHre 0TYETOB 1O
nabopaTopHBIM paboTaM

Htoro

11

Otuet no nmabopaTopHOMH
pabote, Tect

3 Koxer Puga-Conomona

IloxaroroBska k
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapam

[IpopaboTka JTeKIIMOHHOTO
Marepuaia

OdopmiieHre 0TYETOB 1O
nabopaTopHBIM paboTaM

Htoro

I1K-8

Otuer 1o 1adbopaTopHOi
paborte, Tect

4 Kogs! boy3a-Hoyaxypu-
XOKBUHIEMaA

CamocrosTenbHoe
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETHYECKOI YacTH

Kypca

Hroro

[1K-11

Tect

5 CBepTOUYHBIEC KOJBI.

[IpopaboTka JIEKIIHOHHOTO
marepuaia

OdopMieHre OTIETOB TIO
nabopaToOpHBIM paboTam

Hroro

[1K-8

Otuer no 1abopaTopHOi
pab6ore, Tect

6 HuskomnoTHOCTHBIE
(LDPC) kol

CamocrosiTenpHOE
M3y4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

IIpopaboTka JIEKIIHOHHOTO
Martepuaia

Hroro

I1K-11,
[1K-8

KoHncrekt
CcaMoNoATroTOBKH, TecT

7 DKOHOMHBIE
(cKEMaroIme) KOoIbl.

IToaroroBka x
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[IpopaboTka JIeKIIMOHHOTO
MaTepuana

Hroro

[1K-8

Jlomarmuee 3aianue, Tect

8 Konpl Xappmana u
[ITennona-PaHo.

Brinmonnenue
WHIUBUIyaJIbHBIX 3aJJaHUI

Hroro

I1K-8

Ortuer 110
WHIUBUTYATbHOMY
3ajanuro, Tect

9 Konar! Jlemnens-3uBa u
Jlemnensa-3uBa-Yomya.

CamocTosiTenbHOE
M3Yy4YeHHEe TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

[1K-11

Koncmiext
CaMoOIIOATOTOBKH, TecT
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Hroro 7
10 ITponyckHast [ToaroroBka k 2 |IIK-8 Jomamnee 3ananue, Tect
CIIOCOOHOCTH KaHaia MPAKTUUYECKUM 3aHATHM,
CBSI3U ceMHHapaM
[TpopabGoTKka JEKIIMOHHOTO 1
Marepuaia
Hroro
11 Monynsus. [Togroroska k 4 |TIK-8 Jomamnee 3aganue,
CnekTpalIbHBIN COCTaB. MPAKTUYECKUM 3aHATHUSIM, Otyer o abopaTopHOit
CeMHUHapaM pabore, Tect
[TpopaboTKa JEKIIMOHHOTO 1
Marepuaia
OdopmieHune oT4eTOB 1O 4
nabopaTopHBIM paboTaM
Hroro
12 YacroTHas OdopmneHne 0T4eTOB MO I1K-8 Otuer no 1abopaTopHOit
MaHUIYJISLUS C nabopaTopHBIM paboTam pabote, TecT
HeIpepbIBHOU (ha3oii
pep b Hroro
13 IlpuHnumb CamocTosiTenbHOoe [1K-8 Tect
moayisiuuu OFDM M3Yy4eHHEe TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH
Kypca
Utoro 4
14 YacToTHas u [TpopaboTKka JEKIIMOHHOTO I1K-8 Tect
JHEepreTHyecKas Marepuaia
3¢ (HeKTUBHOCTH CUCTEM
b Htoro 1
CBSI3HU.
Hroro 3a cemectp 84
IToaroroska u crada 36 DK3ameH
JK3aMeHa
Hroro 120

10. Kypcogoii npoekT / kypcoBasi padora
He npenycmorpeno PYIL

11. PeiiTuHroBasi cucreMa Uil OLCHKH YCIIEBAeMOCTH 00y4aI0IINXCs

Tabnuna 11.1 — baymibHble OLIEHKH JIs1 2JIEMEHTOB KOHTPOJISI

11.1. BaaabHbIe OLEHKH ISl 3J1eMEHTOB KOHTPOJIS

CornacoeaHa Ha noptane N2 36774

N . MaxkcuMaTbHBIN
. MakcuManbHbBIN MakcuManbHbIN
OneMeHTHl y4eOHOM 6asu1 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 6ainn 3a nmepuon
NeSITeIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana cemectpa | mexnay KT u 2KT
KOHEII ceMecTpa
2 cemecTp
JlomarHee 3aaHue 12
Koncmekr 12
CaMONOATOTOBKHU
12



Otuer o 8 8 8 24
WH/IMBUIYAIbHOMY

3aJJaHHIO

Otuer no nabopaTopHOi 4 6 6 16
pabore

Tect 2 2 2 6
Hrtoro makcumymM 3a 22 24 24 70
nepuos

DKk3aMeH 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.
Ta6mmma 11.2 — Ilepecuer 6aJu10B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH

banibl Ha 1aTy KOHTPOJIBLHOM TOYKU OrneHka
> 90% oT MakcuManbHOM cyMMbl OayutoB Ha gaty KT 5)
Ot 70% no 89% ot MakcumanbHOM cymMMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcuMabHOM cyMMbI OayutoB Ha naty KT 3
< 60% ot MakcuManbHOH cymMMbl OaiioB Ha naty KT 2

11.3. IlepecueT cyMMbI 02/1710B B TPAAMIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

[lepecuer cymMbl 0aioB B TPAIUIIMOHHYIO M MEXKIYHAPOIHYIO OLICHKY MPECTaBIEH B Ta0JIUIIe

11.3.

Tabnuma 11.3 — [lepecueT cymMBbl 6aJIJI0B B TPAAULIMOHHYIO U MEXKTYHAPOIAHYIO OIIEHKY

HroroBas cymma 6auios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CIAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTMyHO) (3aYTEHO) 90 -100 A (OTIMYHO)
85-89 B (ouens xoporio)
4 (xopori10) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBnerBopuTeabHO)
3 (YAOBIETBOPUTEIBHO) 65 - 69
(3auTeHO) 60 - 64 E (nmocpencTBenHo)

2 (HeylOBJIETBOPUTEIHHO) (HE
3a4TEHO)

Hwuxe 60 6aiuios

F (HeynoBneTBOpUTENBHO)

12. YueOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecTeyeHue JUCIUNINHBI

1. Tankun, BsuecnaB AnexkcannpoBud. LludpoBas moOunbHas paauocssb [Tekcr] : yueOHOE

12.1. OcHoBHas JuTEpaTypa

nocobue ams By30B / B. A. I'ankuH. - 2-e u3a., nepepad. u gon. - M. : ['opsuas nunus - Tenexom, 2012. -
592 c. : un. - (Yyebnoe mocobme. CrienmnabHOCTh 711 BBICIITUX y4eOHBIX 3aBefeHuid). - bubmmorp.: c.
580-581. - Ilpeam. ykas.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (Hanuuue B OMOIHOTEKE
TYCVYP - 40 3k3.)

2. BonkoB, Jles HuxomnaeBuu. Cucrembl uudpoBoil panumocBs3u. bazoBele Meronsl u
XapaKTepUCTHKH : YuebHoe nmocobue 11 By3os / JI. H. Bonkos, M. C. Hemuposckuii, 1O. C. llunakos. -
M. : Drotpenns, 2005. - 390[2] c. : wi., Tadu., moptp. - (budaunoreka MTC & GSM). - bubnwmorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (mamnuue B 6udmmoreke TYCVYP - 42 3k3.)
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12.2. lonoiHUTEIbHASA JIUTEpPATypa

1. MeToapl TOBBIIICHUST DJHEPTETUYECKOM ¢ CIEKTPAIbHOW A(P(HEKTUBHOCTH IUGPOBOM
panuocss3u: YdeOHoe nocobue / Bapraysun B.A., Llukun N.A. - CI16:BXB-IlerepOypr, 2013. - 352 c.
ISBN 978-5-9775-0878-0 [DneKTpOoHHBIH pecypc] - Pexum JOCTYTIA:
http://znanium.com/catalog/product/943520 (nara obpamenus: 30.06.2018).

2. Cxusip, bepnapa. Lludposas cBsi3b: TeopeTndeckrne OCHOBBI M MPAKTHYECKOE MPUMEHEHHE :
ITep. ¢ anrn. / b. Cxusip ; mep. I'posa E. I'., mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e u3zn., ucrp.
- M. : Bunesamc, 2004. - 1099[5] c. : un, Taba. - bubnuorp. B koHIe mias. - [IpeaM. ykas.: c. 1093-1099. -
ISBN 5-8459-0497-8 : 481.80 p., 438.00 p., 279.20 p. (nanuuue B 6ubnmoreke TYCVYP - 18 3k3.).

12.3. YueOHO-MeTOAMYECKHE TTOCOOH ST

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAMYECKHE TOCOOUA

1. COopHHMK KOMIIBIOTEPHBIX JIA0OPATOpPHBIX pPabOT MO cuUcTeMaM CBs3U: MeToauueckue
yKa3zaHus K jabopatopHbiM pabotam / HoBukoB A. B. - 2018. 151 c. [DOnekrponHsiii pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/7149 (nara obpamienus: 30.06.2018).

2. Jemonymsauus 1mudpoBeix curHaiaoB. CTaTUCTHUECKUN W CUTHAIBHBIA TOIXOABI: YUueOHOE
nmocobue / HoukoB A. B. - 2018. 51 «c¢. [OnekrponHblii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/7150 (mata obpamenwus: 30.06.2018).

3. MHccnenosanue kogoB Puna-Conomona: Meroauueckue ykasanus K 1a00paTopHOil pabote 1o
cucremam cBs3u / HosukoB A. B., YrerenoB M. [I. - 2018. 10 c. [Dnekrponnsii pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/7361 (nata oopamenus: 30.06.2018).

4. Teopus snekTpuueckoit csizu: Yuebnoe nmocodue / Axymuamdes 1O. I1., beparapar A. C. -
2015. 196 c. [DnexTponHslii pecypc] - Pexkum nmoctyma: https://edu.tusur.ru/publications/5858 (mara
obpamenus: 30.06.2018).

5. Teopust osnexkTpuueckoi cBsi3u: Y4eOHO - MeToaWYeckoe MmocoOue [Uisi TPOBEIACHHS
MPAKTUYECKUX 3aHATUH M CaMOCTOATENBbHON paboTel crynmeHToB / AxkymmamyeB 1O. I1. - 2012. 202 c.

[DnexTpoHHbIl pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/1758 (mata oOGparienus:
30.06.2018).

12.3.2. Y4yeOHO-MeTOANYECKH e IOCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI M
HHBAJIH/I0B

Y4eOHO-MeTOINYEeCKHE MaTepHaiIbl ISl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydJaromuXcs
U3 YMCIIA JIML ¢ OFPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI 1 MHBAINUJIOB IPEAOCTABISAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10pOBbsI U BOCIPUATUS HHPOPMAIUH.

JL1st M1 ¢ HApYIIeHUsIMHU 3PeHHUst:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOHN popMe YBETUUEHHBIM LIPUPTOM.

JL1st 7M1 ¢ HApYIIeHUsIMH CJIyXa:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

— B [eYaTHOM opme.

JLst M1 ¢ HapyIIeHUsIMU OIIOPHO-ABUTATEJILHOTO annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IIeyaTHOH (opme.

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

1. Tlpu nzyuyeHUH ITUCHUIIIMHBI PEKOMEHIyeTCsl HCIIOJIb30BaTh 0a3bl JAHHBIX, MH()OPMAI[MOHHO-
CIIPABOYHBIE 3l MMOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYTI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHU4YeCKoe o0ecrieyeHue JUCUMILIMHBI U TpedyemMoe MporpaMMHoe
o0ecrneyenune

13.1. O0uue TpeOGOBaAHUA K MATEPUATBHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreYeHH 0
AMCHMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOEe H IPOrpaMMHOe o0ecrnedeHne 1Jisl JJeKIIMOHHBIX 3aHATHH
s mpoBeneHusl 3aHATUH JIEKIMOHHOTO THUIIA, IPYNIOBBIX U MHAMBUAYAJIBHBIX KOHCYJIbTAIHi,
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TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAIl[MU MCIOJIb3YeTCs y4eOHasi ayTUTOPHUS C KOJTHMYECTBOM
MOCaJ0YHBIX MECT He MeHee 22-24, obopymoBaHHash TOCKOW M CTaHIAPTHOM y4eOHOW MeOenblo.
Nmerorcss AeMOHCTpallMOHHOE OOOpYIOBAaHUE M y4eOHO-HATIIAIHBIE TOCOOWs, 00eCIeYHBAIOIINE
TEMaTHYECKHE WILTIOCTPAINH 0 JICKIIMOHHBIM pa3zesiaM JUCIIUTLTHHEI.

13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedyeHue 1Jisl MPAKTHYECKUX 3aHATHI

Yyebnas nadoparopust THGOPMAITMOHHBIX TEXHOJIOTHI

yueOHasi ayIuTOpUs JJIsi MPOBEICHUS 3aHATHA MPAKTHYECKOTO THUIA, ydeOHAs ayauTOpHUs IS
MIPOBEJICHUS 3aHATUI J1aOOPaTOPHOIO TUIA, TOMEIIEHUE AJISi KypCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHHUS
KypCOBBIX paboT)

634034, Tomckas ob6nacTs, r. Tomck, Bepmmauna ynuna, a. 47, 423 ay.

Omnucanue UMEIONIErocs 000pYyAOBaHUS:

- Jlocka maruutHo-mMapkepHas BRAUBERG;

- LMC-100103 Dxkpan ¢ anekrponpuogoM Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiiMa 1o [epuUMeTpy;

- [Ipoextop NEC «M361X»;

- CucremMusbIit 6510k (16 1mIT.);

- Monwuropst (16 mirt.);

- Kommbrorep;

- KommekT cnennanu3upoBanHoi yueOHON MeOenu;

- PaGouee mecto npemnoaaBaress.

[TporpamMmmHoOe obecrieueHue:

— Google Chrome

— Microsoft Windows 7 Pro

— OpenOffice

— PTC Mathcad13, 14

13.1.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedeHue J1Jisl JJadopaTOPHBIX padoT

Jlaboparopus 3alIUIIIEHHBIX CUCTEM CBSI3U

yueOHasi ayIUTOpHUs ISl MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIA, ydeOHAs ayTuTOpHUs IS
MIPOBEJICHUS 3aHATUH J1aOOPaTOPHOTO TUIIA

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, 1. 47, 432 ay.

Onucanue UMeroLIerocs 000pyA0BaHUS:

- [Ipubops! u3mepurensHbie (17 mwrT.);

- MakeTts! 1abopatophsie: "MccneaoBanue CIEKTPOB UMITYIbCHBIX MOAYJIMPOBAHHBIX CUTHAIIOB",
"HccnenoBanue npeodpa3oBaHusl HEMPEPBIBHBIX BEIMUUH B LU(ppoBoi nBonuHbId koa'", "MccnenoBanue
MHOTOKaHAJIbHOM CHCTEMBI Tiepeqaud MHGOPMAlMU C BPEMEHHBIM  pa3felieHueM KaHalloB',
"UccnenoBanue CHUCTEMBI CBS3U C JHenbTa-monyssiuen”, "VMccnenoBanue OMOpTOTOHAIBLHOTO Koja",
"UccnenoBanue cBeprouHoro koaa", "Koj ¢ mpoBepkoi Ha Y4eTHOCTh U IUKJIMYECKUH KOA';

- Komnsrorep WS3;

- Kommnerotep Celeron (4 miT.);

- TeneBusop mna3meHHbId Pioneer ¢ quaronanpio skpaHa 51;

- KommekT cnennanuzupoBanHoi yueOHO# mebenu;

- Pabouee mecTo mpenoaaBartens.

[TporpammMHoe oOecrieueHue:

— Google Chrome

— Microsoft Windows 7 Pro

— OpenOffice

— PTC Mathcad13, 14

13.1.4. MaTepuaJbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHne JJIsi CAaMOCTOSATEJIbHOI padoThl
Jise caMOCTOATENbHOM paboThl UCHONB3YIOTCS ydeOHble ayTUTOpUH (KOMIIBIOTEPHBIE KIIACCHhI),
pacIoyIoKeHHbIE 110 apecam:
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- 634050, Tomckas obnacts, T. Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;

- 634045, Tomckas obnacte, T. ToMck, yn. KpacHoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckas obsactp, T. ToMck, Bepmnanna ynuna, 1. 74, 207 ayn.

CocraB 000pyI0BaHUS:

- yaeOHas meOerb;

- komnbrotepsl knacca He Hike [I9BM INTEL Celeron D336 2.81 T, - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYCHB K ceTu «VHTepHeT» W 00eCredmBarOT JOCTYN B 3JEKTPOHHYIO
HH(pOPMaMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA.

[TepedeHp MporpaMMHOTO OOECIICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHHYECKO€E o0ecnedeHne JUCHUITUHBI IS JIUI ¢ OTPAHUYEeHHBIMH
BO3MOSKHOCTSIMHU 3/10POBbSI U HHBAJINI0B

OcBoeHUE MUCHHUIUIMHBI JIMIIAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 370POBbS M WHBATUIAMU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUsl OOIIETo U CIIeUaTbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHAX € OOYYAIOIMMUCS € HAPYIIEHUSIMM CJyXa TMPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYJIbTUMEAUNHBIX CPEACTB M JPYIMX TEXHHUYECKHX CPEACTB
npuema/mepeaadn yaeOHod WHGOpPMAIMU B JAOCTYIHBIX (OpMax, MOOWIBHOH CHCTEMBI TPEIOJIaBaAHUS
U O0yYaroUUXCs C MHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBbl. YdeOHas ayauTopus, B
KOTOPOW 3aHHMMAIOTCSl OOydYaromuecs C HapylIeHHEeM Cilyxa, 000pyI0BaHa KOMIBIOTEPHOW TEXHUKOM,
ayJIMOTEXHUKOM, BUJEOTEXHUKOM, 3JIEKTPOHHOU JOCKOM, MYJIbTUMEIUNHON CUCTEMOI.

[Ipu 3aHATHSAX C 00YYAIONIUMUCS ¢ HAPYIIEHUSIMHU 3PEHUSIMU TIPEITYCMOTPEHO UCIIOIH30BaHUE B
JEKUUOHHBIX U Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTHU MPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKEe WIHM Cllalij]a Ha SKpaHe) MPU IOMOIIM BHICOYBEIUYHUTEICH T KOMGPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHsATHAX ¢ OOydYaIOIMIUMHCS € HAPYUIEHUSMH ONOPHO-JABUIaTEeJIbHOI0 amnmnapara
UCIIONIB3YIOTCSl allbTePHATUBHBIE YCTPONCTBA BBOJAa HMHGPOpPMAIUU MU APYTrUe TEXHUYECKUE CpElICTBa
npuema/nepeaayn yuyeOHol mHGopMaluu B JOCTYMHBIX (opmax, MOOMIBHON CHUCTEMBI OOy4YeHUs AJis
JIIOJICH C MHBAJIMIHOCTHIO.

14. OneHo4yHble MaTEPHAJIBI M METOAMYCCKHE PEKOMEHIAIUH M0 OPraHU3AIUN U3YyYCHUS
JTUCIHHUIIINHEI

14.1. ConepxxaHue OLIEHOYHBIX MATEPHATIOB U METOANYECKHE PEKOMEHAAM U
I[J'ISI OIICHKHN CTCIICHU C(l)OpMPIpOBaHHOCTI/I n ypOBHSI OCBOCHUA Saerl'IJIeHHI)IX 3a I[I/ICIII/IHHHHOﬁ
KOMIIETEHIINI UCTOJIB3YIOTCS OLIEHOYHBIE MATEpUalIbl B COCTaBE:

14.1.1. TecToBbIe 3a1aHUA

ITomexoyCcTOMYNBOE KOIUPOBAHNE OCHOBAHO HA:

- yOnupoBaHUM CUMBOJIOB

- BBeieHnn n30BITOYHOCTH 110 OIIpeAEICHHBIM MTPaBUIaM

- CkpeMOIMpoBaHUM COOOIIEHUH MCEBIOCTYYaifHBIMU KOJIAMH

- BBeieHny n30BITOYHOCTH 110 CITyYallHBIM MIpaBUIIaM

KoaunpoBanue NCTOUHUKA OCHOBAHO Ha:

- CkpeMOIMpOBaHUH COOOIIIEHH TICEBIOCTyUYaHBIMU KOJJaMHU

- Meropax mudpoBaHus

- CymiecTBOoBaHUM HM30BITOYHOCTH, Me€pa KOTOPOM MOXKET ObITh BBIpaXKEHA IIEHHOHOBCKOU
SHTPOIUEU

- HepaBHOBEpOSTHOCTH CUMBOJIOB COOOLIECHUS
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Jlunelinple OJ0YHBIE KOJBI IPUMEUATEIbHBI TEM, YTO MOTHOCTHIO OMPEAEIISIOTCS:

- HabGopom noposxiaronyx noaimHoOMOB

- [Topoxnarommm noIMHOMOM

- [Topoxnaromieit MaTpuiieit

- KonoBoii Tabnuneit

DHTpPOIHUS HEKOTOPOTO UCTOUYHUKA HH(OPMALIUY OTIPEAEIISETCS KaK:

- Cpennee 3HaueHHE COOCTBEHHOW MH(POPMALIUU

- MakcumMasnbHOE 3HaYeHUEe COOCTBEHHON MH(pOpMAIIUU

- MunuManpHOE 3Ha4eHHe COOCTBEHHOM nH(popManuu

- Meaunannoe 3HaueHne coOCTBEHHOM nHpopmaru

MesxcuMBOIIbHASE UHTEPHEPEHIHUS SBIISCTCS:

- Bpennoiu

- [lonesnon

- 3aBUCHT OT crioco0a GOpMUPOBAHUS CUTHATIA

- HeirpansHoit

MOIHOCTh TEIIOBOrO IHIyMa Ha BXOJA€ MAJOWIYMSUIEr0 YCWIWTENS NpPUEMHHUKA
IIPONOPLIMOHAJIBHA!

- Koadpunuenty nryma ManonyMsIiero yCuianTens

- [Tosioce yacToT NPUHUMAEMOTro paAloCUTrHaa

- Hecymieit vacrore npyHUMaeMOro pajiuocurHana

- CymiecTByeT caMa 1o cebe U HUA OT Yero He 3aBUCUT

[TomexoycToiYnBbIE KOJIbI OBIBAIOT:

- BiioyHBIMHM ¥ TOTOKOBBHIMU

- PerynsipHbIMU 1 HeperyJasipHbIMU

- OTHOPOIHBIMU U HEOITHOPOAHBIMU

- CTaTUYECKUMHU U JUHAMUYECKUMHU

WNndpopmanus no K. llleHHOHY BbIpaxaeTcs Kak:

- JJorapudm oOpaTHOI BEpOSATHOCTH

- Bermumna 00paTHO# BEpOSATHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapudm MOTyJIsi BEpOSITHOCTH

CBepTOYHBIE KOJIbI IPUMEYATEIbHbI TEM, YTO MOJHOCTBIO OMPENEIAIOTCS:

- HaGopom noposxiaroniyx noaimHOMOB

- KogoBoii Tabnuuei

- [Topoxnaromieit MaTpuiei

- [Topoxnaro1um NOIMHOMOM

Ctpoku nopoxaaroeid MaTpULbl TUHEHHOTo GJI0YHOTO KO/a JOJIKHBI ObITh:

- Henynesbimu

- Pa3HpiMu

- JInHENHO-HEe3aBUCUMBIMU

- JInHEeNHO-3aBUCUMBIMHU

Yucno cTpok MpOBEPOYHOM MaTPUIIbl JIMHEHHOT0 OJI0YHOTO KOJla OMpeAesseTcs:

- KonnuecTBoM npoBEpOYHBIX CUMBOJIOB

- KonnaectBoM HHPOpPMAIIIOHHBIX CUMBOJIOB

- 3aBUCHUT OT JIONOJHUTENbHBIX YCIOBUM

- KonoBsIM paccrostHreM Koja

Kozast Xaddpmana npumeyaTenbHbl TEM, UTO OHU JTAIOT PE3YyJIbTaT, KOTOPHINA:

- [lpyrue Koasl HE PEB30HIYT

- C moMo1IIbI0 IPYTUX KOJOB HE TOCTHKUM

- [IpuBOIUT K HYNIEBOM U30BITOYHOCTH

- Ipyrue xopl He IPEB30MIYT B TAJIEKOM OyayIemM

psIMO

CpoiicTBo mpedukca HekoTOporo kojaa (Hampumep, konoB Xaddmana unu lllennona-dano)

3aK/JII0O4YacTCsa B TOM, YTO:
- Hu ogHa MpUCTaBKa HEKOTOPOI'0 KOJAOBOI'O CJIOBA HC SBJISCTCA KOAOBBIM CIIOBOM
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- Bce npucTaBku SBISIOTCS KOJAOBBIMH CIIOBAMH

- KonoBrle ciioBa UMEIOT OJIMHAKOBYIO JJTUHY

- KonoBble crioBa MMEIOT pazHyIO JITUHY

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

- CJI0BapHBIM KOJOM

- IpeBoBUIHBIM KO/IOM 1TO100HO Koy Xadhdmana
- Kogom ¢ xem-rabnueii (hash table)

- Kogom ¢ nrHelHbIM npe/icka3aHueM

KomnoBoe paccrosiHre koJ0B XeMMUHTa PABHO:

- 3aBUCHUT OT KOHKPETHBIX Pa3MEPOB KOAa

Kozapl Puna-CosnioMoHa npuMeyaTeabHbl TEM, YTO OHU:

- JIatoT MakCcuMaabHO BO3MOKHOE KOJIOBOE PACCTOSHUE U SABIISIIOTCS HEJBOUYHBIMU

- SIBISAIOTCS] HEIBOMYHBIMU

- ImeroT nopoxaaroniui oJINHOM, KOTOPBIM HE PAaCKJIaIbIBACTCS HA MHOXKUTEIN

- IMeroT Ko10BO€ pacCTOsIHUE, PABHOE KOJIMYECTBY IIPOBEPOYHBIX CUMBOJIOB

CTon0O1ubl MPOBEPOYHOI MATPHUIIBI IMHEHHOTO OJI0YHOTO KOJa (PaKTUYECKH SBIISIOTCS:

- 3anpenicHHbIMU KOJOBBIMU CJIOBAMHU

- Pa3pemeHHpIMA KOJIOBBIMU CIIOBAMHU

- CuHApOMaMU /17151 OAHOKPATHBIX OIINOOK

- BexTOopamu 0JHOKpaTHBIX OLIMOOK

KonoBoe pacctosiHue JMHEHHOro GJ0YHOIO KOJIa MOXKHO ONPEAETIUTh IO IMPOBEPOYHON MaTpHLe
KOJIa KaK:

- KonnyecTBo HeHyEBBIX CTOIOLIOB

- MakcumanbHOE KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MATPHIIBI MUHYC €INHUIIA

- MakcumanbHOEe KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbI

- MakcumanbHOe KOJMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MAaTPHIIBI ILTIOC €TUHHIIA

Benmnuuna B3aumuoil mnpopmauuu no K. IllenHony ompenensercs kak JiorapudM OTHOLICHMS
BEPOSITHOCTEM:

- P(xly) I P(x)

- P(x) / P(xly)

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

- P(xy) / P(x)

CornacoBaHHbIH GUABTP 0OECHIEUnBaCT:

- MUHMMaIBbHO KOPOTKHUI IT0 BPEMEHU OTKJIMK Ha CBOEM BBIXOJE

- MakcumallbHOE OTHOLIEHUE CUTHAJI-IIYM Ha CBOEM BBIXOJIE€ B OIIPENEICHHBI MOMEHT BPEMEHH,
IIPH YCIIOBUH, UTO LIIyM — OeJIbIil

- CHsATHE 3aKOHA MOJYJISIIIUU (IEMOIYIISLIHUIO)

- MakcuMyM 1IEHHOHOBCKOW MH(GOpMaIlUU Ha CBOEM BBIXOJIE

MesxcuMBOIbHASA UHTEPPEPEHIIUS — 3TO:

- Korga Bpems mpuxoia UMITyJIbCa SBJISIETCS CIIy4alHOM BEIMYUHON C HEHYJIEBOW JUCIIEPCUEN

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

- Korga mymmrensHOCTh UMITYJIbCA ABIISIETCS CIIy4alHOM BEIMYUHOM C HEHYJIEBOW JUCIIEPCUEN

- [Iponiecc popmupoBaHus TPYIIIIOBOIO CUTHAJIA B CUCTEMaX € KOJIOBBIM pa3/ieIeHUEM KaHAIOB

Koppenarop — 3T0 ycTpoiCcTBO, KOTOPOE:

- Beruncisier uHTErpall 1o BpEMEHU OT BXOJHOTO CUTHAJIA

- Brraucaser nponsBeeHne ONOPHOTO CUTHAJIA U BXOJIHOTO

- Beruucaser uHTerpai o BpeMeH! OT IIPOU3BEAEHUS OIIOPHOTO CUTHAJIA U BXOJHOTO

- Beraucnser cBepTKy OMOPHOTO CUTHAJIA C BXOJIHBIM

ITetna Kocraca npenHa3HaueHa ais:

- ABTOMaTH4Y€ECKOHN MOJACTPONKH 4acTOThl (POPMUPYEMOTO OITOPHOTO KOJIeOaHHs

- CHatus nu¢depeHInanIbHOro KOANPOBAHUS CHMBOJIOB
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- ABTOMaTHYECKOM MOJCTPOWKH YacTOTHI (HOPMUPYEMOTO OMOPHOTO KOJEOAHUS ¢ TOYHOCTHIO J10

hazw

- Y1BOeHHsI 4acTOThI (POPMUPYEMOTo KoJeOaHus

Monynsinua GMSK no3BosisieT nepenars:

- 1.5 6uta Ha cuMBOI

- 4 OuTa Ha CUMBOJI

- 1 Out HA cUMBOJ

- 2 OuTa Ha CUMBOJI

Bbonee TpeboBaTenbHa K OTHOLIEHUIO CUTHAI-IIYM MOAYJISILIMS:

- GMSK

- QPSK

- QAM-16

- BPSK

KoadduimenT nryma MaaouryMsIero yCuiIuTeNs 3To:

- OTHOLIEHHE CUTHAJI-LIYM Ha BXOJE YCUJIMTENS, JEJIIEHHOE Ha OTHOIIEHUE CUTHAI-IIYM Ha €ro
BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIyMa ycuiuTens, B dBm

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

- Paznanma xosddunmentoB ycunenus ycwiutens (B dB), M3MepeHHBIX IS JBYX OHOPHBIX
TeMIeparyp

14.1.2. Dx3aMeHallMOHHbIE BOIPOCHI

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomast marpuna. Kogosas tabnuna. Kogosoe paccrosinue. KpatHocTs 0oOHapyskeHUs,
WCIPABJICHUSI U BOCCTAaHOBJIEHUS CTEPTHIX CUMBOJIOB. OIpeseseHre KOJI0BOr0 pacCTOSHUS MO KOJO0BOU
tabmune. Cucremarudeckas ¢(opma nopoxjarouieid Matpuusl. IlpoBepounas marpuna. CunApoOM.
Onpenenenre KOAOBOIO PACCTOSIHUS 110 IPOBEPOYHON MaTpPHUIIE.

[MUKJIMYECKHUE KO/bI:

@OyHIaMEHTaTbHOE CBOMCTBO IHMKIMYECKUX KOAOB. Hymb-mommHOM u ero (akropuzaius.
[Toposxaromuil NOJMHOM U €r0 €IMHCTBEHHOCTH JUIsl 3aJaHHOT0 KoAa. CBsI3b MOPOXKIAOLIETO IIOJIMHOMA
W Topoxjawuendn marpuipl. [IpoBEpOUHBIM MOIMHOM, €ro CBSI3b C NPOBEPOYHOM MATPHULIEH.
Cuctematnueckuil nukianyeckuit kox. CucrteMarudyeckuil Kojiep Ha ocHoBe IHdpoBoro ¢unbrpa. Pons
OoCTaTKa OT JIeJeHMs JIByX NMOJMHOMOB. JleKoIupoBaHUE C HCHpaBiIeHHEM OMMOKU. JlekonupoBaHue C
BOCCTAHOBJICHHEM CTEPTHIX CHMBOJIOB.

LDPC KO/IbI:

[TpuHIMI nocTpoeHus NpoBepoUYHbIX MaTpull. CriocoO BBIYMCICHUS MOPOXKIAIOIIEH MaTPHULBI IO
npoBepoyHOM. [IpHIIMIT HTEPAaTUBHOTO AEKOIUPOBAHUS C MATKUMH PELICHUSIMH.

OKOHOMHBIE KO/IbI:

Cob6ctBeHHass uMH(popmanus. DHTponus UCTOYHHMKA. M30bITouHOCTH. B3aumuas uHdopmanms.
[IpyHIMIIBI BEKTOPHOTO KBAHTOBAHMSI HCTOYHUKA.

Koxast Xadp¢pmana, [llennona-®ano u Jlemnens-3usa.

MOJIVJIALMA, CIIEKTPAJIBHBINM COCTAB:

Ponp mMopymsiuuu B cuctemax nepenaun umHpopmauuu. Paznuume anamoroBoil 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.

YACTOTHAA U SQHEPTETUYECKAS DOOEKTUBHOCTD CUCTEM CBA3U:

Ces3p Mexay "aHanoroBeiM" M "HUGPOBBIM" OTHOLIEHHAMH CHUTHaI-lryM. HopmupoBaHHas
MPOMyCKHasi CHocOOHOCTh KaHana. CkopocTh koaupoBanus. Teopema IlleHHOHa, ee WILTIOCTpAIus.
IIpenen IllennoHa, npeaen ABOUYHOTO KaHaIa CBSA3H: JKECTKUE PELICHUS U MATKHE PELLIEHUS.

KOJbI PUJA-COJIOMOHA:

Onements! noss [anya GF(p”q), rae p - mpocroe uucio (2, 3, 5, 7, 11...) kak q-MepHbIe BEKTOpa
U3 p-3HaYHBIX CUMBOJIOB. Onepanuu yMHOXKEHUs U cioxeHus. [lopoxaaromuii moimHoM kojos Pupa-
Conomona. [I'panmna Cunrnrona. Ilpoepounsiii  nomuHoM KkonoB Pupa-Conomona.  Crocob
KOJIMpOBaHUs uepe3 auckperHoe npeodpazoBanne Dypre (AIID). Criocod obpamenust matpuiisr JI1D.

CornacoBaHa Ha noprane N2 36774 19



Jlexoauposanue kona Puna-CoaoMoHa ¢ ucrpaBieHHEM OLMIHOOK.

14.1.3. TeMbl HHAUBUAYAJIBHBIX 32aHUI

KOJUPOBAHUE NUCTOYHUKA:

CrarucTudeckre CBOMNCTBA TPOMYHOTO UCTOYHUKA O€3 TaMSATH OMPEIEISIFOTCS PSIOM

pacrpezeneHus, 3aJaHHbIM B 3a7aue | 3aianus.

1) OnpenenuTh SHTPONUIO UCTOYHUKA U €T0 U30BITOYHOCTb.

2) IlpousBecTn KOAWpPOBaHWUE HWCTOYHWKA TBOMYHBIMH KojmamMu Xaddmana, [llennona-dano u
PaBHOMEPHBIM KOJIOM.

3) IlpousBectu OJIOKOBOE€ KOIMPOBAHUE HMCTOYHHMKA OJOKaMH IO JIBa CHUMBOJIA JBOUYHBIMU
konamu Xaddmana, [llennona-®ano 1 paBHOMEPHBIM KOJIOM.

4) CpaBHUTH KOABI IO U30BITOYHOCTH.

14.1.4. TeMBI TOMANIHUX 3aJaHUNA

3aaHa MOpOKIArOIIasi MAaTPUIA HEKOTOPOT'O JJMHEHHOTO OJIOYHOTO Koaa. OnpenenuTh, COCTABIISS
KOJIOBYIO TaOJyuIy, mapameTpsl (n, k, d) kona, a Takyke n30BITOYHOCTD.

3amaHa MOpOXKAA0INas MaTpulla JTMHEHHOro 0JIo4HOTO Kona. [IpuBecTH ee K cucTeMaTU4ecKOu
¢dbopMe U HAlTH TPOBEPOUYHYIO MATPHILY.

Jlan mopoKAaromuil MOIMHOM HHUKJIMYECKOTO KoJa. 3amucaTh MOPOXKIAIOIIYI0 U IPOBEPOUYHYIO
MaTpPHUIIBI COOTBETCTBYIOIIETO JIMHEHHOTO OJI0YHOTO KOJa.

TpouvHBII HMCTOYHMK 3allaH BEPOSTHOCTAMU cuMBOJIOB. Iloctpomth kox Xadhdmana mis
0JIHOOYKBEHHBIX COUETaHUH, a TAaKXKe /715 IBYXOYKBEHHBIX COUETAaHUN CHMBOJIOB.

Kon I'ona 3agan 1ByMs moJuHOMaMu. 3anucarth JIBa MPOU3BOJBHBIX KOJIOBBIX clioBa Koda [onna.

3amana (QyHKUMA Koppensauuu OUTOBOM TMoOcienoBaTeNbHOCTH. ONpenenuTh CIeKTPaIbHYIo
TUIOTHOCTH MOIIHOCTH U TIOCTPOUTH €€ rpaduK Ha OJHOM IIEPHOJIC.

14.1.5. Bonnpochbl Ha CaMONIOATOTOBKY

Yewm kol Puna-ConomoHna otiinuarorcest ot koJoB boy3a-Hoynxypu-XokBuHrema?

B 4yem 0coGeHHOCTh KO/IOB ¢ HU3KOW IUIOTHOCTBIO IpoBepok Ha yeTHocTh (LDPC)? [Touemy npu
WX MCIOJIb30BaHUU OTITa/IaeT HaJOOHOCTh B MHTEPJIMBUHTE?

B gem ocobennocth koma Jlemens-3uBa-Yamua (LZW) mo cpaBHeHuto ¢ kojmom Jlemmens-3uBa
(LZ77, LZ78)?

[Touemy texuuka OFDM He Obuia peann3oBaHa cpasy IMOCIE €€ TEOPETHIECKOro 000CHOBaHHUS?
Kakoii "Tprok" mo3Boyini1 cienaTh 3TO B HACTOSIIEE BpeMs?

14.1.6. Tembl 1a00paTOPHBIX PAdOT

N3yuenne nukaudeckux konoB (7, 4). Cucremarnueckoe KOIUPOBAHHE W JIEKOJUPOBAHUE C
UCIPABICHUEM OJHOKPAaTHBIX OIIMOOK. MojenupoBaHue JBOMYHOIO CHMMETPHUYHOIO KaHama C
HEe3aBHCUMbIMH olIrOkamu. OLeHKa BEPOATHOCTH OMIMOKHU MOCIIE IEKOUPOBAHUS.

N3yueHne cxembl CHUCTEMAaTHYECKOTo Kojaepa Iukindeckoro koxa (15, 11) Ha ocHoBe
pexypcuBHoro 1ugposoro ¢unstpa. M3ydueHue NPUHIUNOB JENEHUS JBYX IOJMHOMOB C IOMOILBIO
Takux (GUIBTPOB.

W3ydyeHrne CBEpPTOYHBIX KOJOB CO CKOPOCTbIO KOAMpOBaHMs 1/2: KoaMpOBaHHE, MOPOTOBOE
JeKOJUPOBaHUE U JIeKoiupoBaHue 1mo BurepOu.

Uccnenosanue Simulink-Moienu HEKOrepeHTHOTO IEMOYJIATOPA YACTOTHO MaHUITYJIMPOBAHHOTO
(UMH) curnana ¢ HempepbIBHOHN (a30i.

HccenenoBanue CIEKTPOB CUTHAIOB C  JIMHEMHOM Moayisanuei. M3ydenue BiMssHUSA Ha
CHEKTPAJIbHYIO IUIOTHOCTh (DOPMBI HMMITYJIbCA-HOCUTENSI W KOPPEISLMOHHOM (yHKIMH OUTOBOI
MOCJIEI0BATEIHHOCTH.

HccnenoBanne xona Puma-Conomona nan nonem GF(p), rme p - mpocroe umcino. M3ydaercs
BapHaHT KOJMPOBAHHUA S(X) = a(x)*g(x), a Tak)Ke AEKOIMPOBAHUE C UCIPABIEHUEM OLIMOOK 110 CUHAPOMY
- OCTaTKy OT JEJICHUS.

14.2. TpeGoBaHKs K OLEHOYHBIM MATEpPHAJIAM JISl JIMI ¢ OTPAHUYECHHBIMH BO3MOKHOCTAMM
310POBbs U HHBAJIN/I0B
Jns num ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSIMM  37J0POBbSI W WHBAJIWJOB IIPEITYCMOTPEHBI
JIOTIOJTHUTENbHbIE OIICHOUHBIE MaTepHalbl, IepeueHb KOTOPBIX yKa3aH B Tabnuie 14.
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Tabmuma 14 — JlomonHUTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBHBIX 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
00y4aroIIerocst Ha MOMEHT IIPOBEPKU

14.3. MeToanueckue peKOMeHAAIMH 110 OIEHOYHBIM MaTepuajiaM JIfl JIUIl ¢ OTPaHUYeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS. M WHBAJIUAOB MpeIyCMaTpHUBAeTCA
noctymHas popma MpeIoCcTaBICHHS 3a/IaHUi OIICHOYHBIX 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 BOMpPOCHL. [l Takux oOydaromuxcsi MpeaycMaTpuBaeTcs
nocTymHas popma MpeIoCTaBICHUS OTBETOB Ha 3aJaHUs, 2 UMEHHO:

INMCHbMCHHO Ha 6YM8.F€;

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

[Tpouenypa oueHMBaHMSI pPE3yJAbTAaTOB OOYUEHHUs JIML C OrPAaHMYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsI U MHBAJIMJIOB 0 AMCLUIUIMHE MPEIycMaTpUBAET NpeAocTaBlieHue MH(opManuu B ¢Gopmax,
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 INIEKTPOHHOTO JJOKYMEHTA;
B IIeyaTHOH (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 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ITATOB.
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