MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKUI I'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YITIPABJIEHWA U PAAUOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JupekTop nenapraMeHTa o0pa3oBaHUS
I1. E. Tposin
«_» 20 T

PABOYAS ITPOI'PAMMA ANCHUIJIMHBI
Teopusi u TexHuka nepegayn MHGpopmMauun

YpoBeHb 00pa3oBaHUs: BbICIIEe 00pa30BaHHeE - MATHCTPATypa

Hamnpasnenue moarotoBku / cneruanbHOCcTh: 11.04.02 UH(POKOMMYHHUKAIMOHHBbIE TEXHOJOTHH U
CHCTEeMBbI CBSI3U

Hanpasnennocts (mpoduns) / chneuuanuzanus: Onruyeckue CHCTEMbl CBSI3H U 00pabdoTKH
uHpopmannu

dopma 00yUyeHHS: OUHAsA

®akynprer: PT®, Paguorexunyeckuii pakyabrer

Kadenpa: CBUuKP, Kadeapa cBepxBbICOKOYACTOTHONH M KBAHTOBOII PaIHOTEXHUKH

Kypc: 1

CemecTp: 2

VYuebnsiii man Habopa 2018 roxa

Pacrnipenenenne padbovero BpeMeHu

No Bunel yueGHOI nesTenbHOCTH 2 cemecTp Bcero Enuannesl
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
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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 (cneruanbHocT) 11.04.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJOTHH WM CHUCTEMBI CBSI3H,
yrBepxkaeraHoro 30.10.2014 roma, paccmorpeHa u omgobOpeHa Ha 3acemanuu kadenpsr PTC «  »
20 roaa, nmpoTtokoi Ne

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.

CBYuKP C. H. lllapanrosuu
OKCHepThl:

JlouieHT Kadeapbl paguoTeXHUYECKUX
cucteMm (PTC) B. A. I'pomoB

JlonieHT Kadenpsr
CBEPXBBICOKOYACTOTHOW U KBAHTOBOM
paguotexuuku (CBUuKP) A. IO. [Tonikos
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
dopMHUpOBaHUE TPEIACTABICHUNH 00 OCOOCHHOCTSX COBPEMEHHBIX M TEPCIEKTUBHBIX CHUCTEM
nepeaayn uHHOPMAaIIHH.

1.2. 3agauy JUCHUIIIMHBI
—  HM3yueHue cOBpeMEHHBIX METOJIOB MOIYJISIIUN U KOAUPOBAHHMS.
—  IIpuoOpereHue HaBBIKOB KOMITBIOTEPHOTO MOJICTUPOBAHUS CUCTEM CBSI3H.
— OsnyajieHUe HaBbIKAMHM YTEHHS CIPABOYHOM JOKYMEHTAIIMH, B TOM YHCJIE Ha aHIJIMHCKOM
SI3BIKE.

2. MecTo aucuunianHbl 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, Teopus SIEKTPOMArHUTHOH COBMECTHMOCTH PaJHMO3JIEKTPOHHBIX CPEACTB U CHCTEM,
dopmupoBaHue 1 00paboTka CUTHAIOB cucTeM cBs3H, Lludposas 06paboTka CUTHAIOB CUCTEM CBS3H.

[TocneayromuMu  JUCUUIUIMHAMH SIBIISIIOTCS: Teopus MOCTpPOSHUS HH(POKOMMYHHKAITMOHHBIX
CeTEel U CUCTEM.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIEIYIOUINX KOMIIETEHIIMHI:

— IIK-8 TroTOBHOCTBIO HCHOIB30BaTh COBPEMEHHBIE JOCTHMKEHHS HAYKH U IIEpEOBbIE
MH(POKOMMYHUKAITMOHHBIE TEXHOJOTHH, METOJABI TMPOBEICHHUS TEOPETHYECKHX M JKCIIEPHUMEHTAIBHBIX
UCCIIEIOBaHUM B HAyYHO-HCClIe10BaTeNbcKUX padoTax B obnactu UKTuCC;

— IIK-11 roTOoBHOCTBIO K IIPOBEAEHUIO IPYNIOBBIX (CEMMHAPCKUX U JIAOOPATOPHBIX) 3aHATUN 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
00pa3oBaTeNbHOW MpPOrpaMMbl BBICIIErO0 00pa30BaHUS OOpPa30BaTENbHOW OpPraHU3alUd, TOTOBHOCTHIO
OCYIIECTBIISITH KypaTOPCTBO HAYYHOH pabOTHl 00YJarOIIUXCS;

B pe3ynbrate n3ydyeHus IUCLUILIMHBI 00y4aroLIuics JOIKEeH:

— 3HaTh -- Koppekrupyromue kopl: OyHIaMEHTAIBHOE CBOMCTBO JTMHEHHBIX OJIOYHBIX KOJOB.
[IpaBmiio KoaupoBaHUs JUHEHHBIM OJOYHBIM KOAOM. CTPYKTYpy MNOPOXAAIOIMIUX U TMPOBEPOUHBIX
MaTpul] JUHEHHOro OJOYHOro Koja B cucteMaThueckoi ¢opme. IlpaBuio BbIUMCICHHS CHHIpOMaA
JUHEHHOro 0J0YHOTrO KOJa Mo MpoBepouHOM Matpule. Posb cuHapoMa rpu oOHapyKeHUH/UCTTPaBIEHUU
OLIMOOK, a TaK)Ke€ BOCCTAHOBJIEHUH CTEPTHIX CUMBOJIOB. Crioco0 pacrpenieneHus: CHHAPOMOB IO Kilaccam
cMeXHOCTH. [IpaBuio ompeneneHusi KOJOBOTO PACCTOSIHMS JIMHEWHOTO OJIOYHOTO KOAa MO KOJOBOM
tabmune. Crocod ompeaeneHUs KpaTHOCTEH TapaHTUPOBAHHO OOHAPYXHBAEMBIX, I'apaHTUPOBAHHO
HCIPABIIIEMBIX OLIMOOK, a TaKXe rapaHTUPOBAHHO BOCCTAHABIMBAEMBIX CTEPTHIX CUMBOJIOB. ['paHuIlbl
Cunrnrona, XeMMHHra M HepaBeHCTBO ['mnbepra uis KoppekTHpyooumx KoaoB. dyHaameHTanbHOE
CBOMCTBO LIMKJIMYECKUX KOAOB. [IpaBuio cocraBieHHs MOPOXKIAIOUINX MOTMHOMOB [IUKIMYECKUX KOJOB.
[TpaBuI0 KOAMPOBAHUS LUKIMYECKUM KOJIOM B CUCTEMAaTHUECKOW M HecucTeMaThuueckoi gpopmax. CBs3b
MOPOXKJIAIOLIUX U MPOBEPOUYHBIX MOJIMHOMOB HUKINYECKOIO KOJIa C MOPOKJIAIOIIUMHU U MPOBEPOUYHBIMU
MaTpHUIlaMHU COOTBETCTBYIOIIETO JMHEHHOro 0104HOro koja. Crocol AesieHust 1 YMHOXEHHUS TTOJIMHOMOB
C TIOMOIIBIO IUPPOBBIX GUIBTPOB, COOTBETCTBEHHO, PEKYPCUBHBIX U TPaHCBEpCaAIbHBIX. Posib ocTaTtka oT
JeNICHUsI TIPU IeKOTUPOBAHUN LIUKINYECKUX K0J10B. Crioco0 GpopMUpOBaHUS MOPOKAAIOUIUX TOJTUHOMOB
konoB boyza-Hoynxypu-Xoksunrema (bYX). Cesa3p mexnay komamu BUX u xomammu Puna-Conomona
(PC). Cnoco6 komupoBanusi kogoM PC ¢ momomipio MaTpuilbl JUCKpETHOro mpeobpasoBanus Pypbe
(AI®). Crnocobd Beruncienust ooparnoit Matpuubl JIID nan monem [Manmya. OcoGeHHOCTH CBEPTOUYHBIX
KO/I0B. Alroput™M Butepbu nexoaupoBaHus CBEpPTOYHBIX KOAOB. OCOOEHHOCTH KO/OB C Pa3peKeHHBIMHU
npoBepkamMu Ha 4yeTHOCTh (LDPC). Cnoco6 msrkoro urepaTUBHOrO JekoiupoBaHus kogos LDPC. --
DOKOHOMHBIE (CKMMaromue) Koabl: OmnpeneneHue SHTPONMM HCTOYHMKA. CrnocoObl BBIYUCICHUS
SHTPONMM HCTOYHHUKA. CBS3b MEXIY B3aMMHON 3aBHUCHMOCTBIO CHMBOJIOB M SHTPONUEH HCTOYHHUKA.
[TpuHIMNBI BEKTOPHOTO KBaHTOBaHMs coobmeHuii. Crnoco0 mocTtpoenus kona Xapdmana. Crocob

CornacoBaHa Ha noprane Ne 36237 3



noctpoenns koaa lllennona-@ano. Criocod nmocrpoenus koxa Jlemnens-3uBa. Criocob pacuera HIKHEH
rpaHulbl Ais cpenHed UMHbI kKoaa. CrocoO BBIYMCIEHUS M30BITOYHOCTU 10 M TOCiEe KOAUPOBAHMSL.
Crioco® BBIYMCIICHHUS MPOMYCKHOM CIOCOOHOCTH KaHAMOB. -- MeToasl Moaynsiuu: Poinb Mogysiuu B
cuctemMax nepegaun uHpopmanuu. Paznuume Mexay aHamoroBod W mUGPOBOM  MOMYISAIMEH.
CrieKkTpanbHblii COCTaB CUTHAJIOB JJII OCHOBHBIX METO/J0B MOAYJISILIMM: aMIUIMTYIHOM, YaCTOTHOM H
¢dazoBoil. Poiabp Qopmupyrommx (GuiabTpoB U BIMSHHE MEXCHUMBOJIbHON HHTepdepeHuuu. YacToTHas
MaHMITYJSIUS. C HENpepbiBHOW (hazoil. B3anmMOCBsI3p METONOB MOAYNALMU C KJIACCAMU BBIXOJHBIX
YCUJIMTENICH MONTHOCTH. [IpUHIIUIIBI MOIYJSIIIUM MHOXKECTBA OPTOTOHAIBHBIX mNoaHecynux (OFDM).
Pons OFDM npu Hanmuuuu MHOTOTY4€BOCTU. Biustaue ha3oBoro mryma Ha MpOU3BOJUTEIBHOCTh CUCTEM
cBs3u. OTHOLIEHHE CUTHAJ-IIYM JUIs LUGPOBBIX cUCTEM CBs3U. OO0 SHEPreTM4eckod M YacTOTHOU
3 (HEKTHBHOCTU CHCTEM CBSI3H.

— ymerb CoCTaBisiTh KOAOBYIO TaOJMIly JIMHEHMHOro OJIOYHOrO KoJa IO €ro Marpuie.
[IpuBOIUTE MaTpUIBl JIMHEHHBIX OJOYHBIX KOJIOB K cHUcTeMaTHueckod ¢opme. OmnpeneisTb KOI0BOE
paccTosiHiEe JTMHEHHOTO OJIOYHOTO KOJia MO €ro MPOBEPOYHOM MaTpHIle, a TaKKe M0 KOJOBOW TabIHIIe.
JlenuTe U yMHOXaTh MosuHOMBI Haja monem lamya GF(p) nByms cmocoOamu: anreOpanyecku U C
NOMOIIBI0 IH(PPOBBIX GUIBTPOB. DAaKTOPU30BATh MOJIMHOMBI C IMOMOIIBIO IPOTPaAMMbI KOMITBIOTEPHOM
anredpsl SymPy. HaxonuTe 00paTHy0 MaTpHIly JUCKpPETHOrO mpeodpazoBanus Oypre Haja nosiem [amya
GF(p). CocraBnsiTh AuarpaMMmy COCTOSIHUM M PEIIETKY CBEPTOYHOro Kojaa. CocTaBisTh JEPEBO KoJa
Xapdmana. CocraBmsare kon lllennona-®ano. CoctaBnarh Tabnuiy kona Jlemmnens-3uBa. Beraucisats
SHTPOIHUIO 33JaHHOTO MCTOYHUKA. BBIUHCIATH M30BITOYHOCTH /IO M TIOCIE KOAWPOBAHUS CKUMAIOIIUM
KOZIOM. BBIYHCIIATH MPOMYCKHYIO CIIOCOOHOCTH JIBOMYHOI'O CUMMETPHYHOTO KaHaja CBS3M M KaHaja CO
ctupanusiMu. Ha KkauecTBEHHOM YpOBHE M300pa)kaTh CIHEKTpPaJbHbIE JAMArpaMMbl CUTHAJIOB C
MOAYJIALUSIMU: aMILTUTYAHOU (AM), dazoBoit (PM), yactotaoit (UM) u OFDM.

— BJagerb MeTogaMM KOMIBIOTEPHOTO MOJIEIMPOBAHUS COBPEMEHHBIX U IEPCIEKTHUBHBIX
CUCTEM CBSA3U. DJIEMEHTaMU MPOEKTUPOBAHUS 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 AUCIUTIUIUHBI

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 HHOMBUIYaIbHBIX 33 JaHUN 8 8
OdopmiteHne 0TUETOB O J1a00PaTOPHBIM paboTam 24 24
[TpopaboTka JIEKITMOHHOTO MaTepHralia 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

" & ey a § = =
= 2 g g | g2 5 2
? s s < S 20
Haspanwust pa3ienoB AUCIHUILTAHBI 5 ) e, o o 8 g B
= g S s & 0 ==
= & & d3 5@
= 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 Huzkomnmornoctueie (LDPC) kozs 2 0 0 9 11  |TIK-11, K-8
7 DKOHOMHBIE (CKUMAIOIINE) KOJIBI. 2 4 0 5 11 |IIK-8
8 Koawr Xaddmana u [llennona-daHo. 0 0 0 4 K-8
9 Kogr! Jlemnens-3uBa u Jlemnens-3uBa- 0 0 0 7 T1IK-11
VYanua.
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 0 0 0 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 pa3aesoB AUCHUILTUH (10 JIEKIHUAM) IPUBEIEHO B Tabnuiie 5.2.
Tabmuma 5.2 — Coneprxkanue pas3/ies OB JUCIUIUIMH (T10 JICKITUSIM)
3 z £
3 > 5
Z 2 5
HaszBanus pasnenos Coneprkanue pa3iesoB AUCITUTUTHHBI (TI0 JISKITHSIM) 3 £ 5
o
X zZ 5
a o g
= S
2 cemecTp
1 JIunelinble OJIOUYHBIE [Moposxmaromas marpunia.Komgosas tadbmuia.Komosoe 3 T1IK-8
KOZBI paccrosinue. KpaTHOCTh OOHapYKEHUsI, UCTIPABICHUS
¥ BOCCTAHOBJICHHS CTEPTHIX CUMBOJIOB.OTIpe/IeICHHIe
KOJIOBOT'O PACCTOSTHUS 10 KOJOBOM
tabnuie.CucremMarnueckasi popMa MmopoxKIaronen
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marpuilsl. [ IpoBepounas
Marpuna.Cunapom.PasnoxxeHne BEKTOPHOTO
MIPOCTPAHCTBA HA CMEKHBIE Kinacchl.OnpeaeneHue
KOJIOBOTO PAcCTOSIHMS IO MTPOBEPOYHOM MaTpHlie.

Htoro

2 I{uKIM4YEeCKHUE KOIbI

OyHIaMEHTAIIBHOE CBOMCTBO LIMKJIMYECKUX
k0710B. Hyb-11osinHOM 1 ero
¢baxropuszanus.[Iopoxxaaronuil MOJIUHOM U €ro
€IMHCTBEHHOCTb JIJIS 33JaHHOTO K0/1a.CBS3b
MOPOXKIAIOIIETO MOJIMHOMA U MOPOKIA0IIEH
MaTtpuubl.I[poBepoUHbIi TOJMHOM, €T0 CBSI3b C
MpoBEpPOYHOI MaTpuiieit. CucteMaTuyecKuit
UMKIUYeCKUH KoJI.CuCTEeMaTUYeCKUl KoJep Ha
ocHoBe 1udpoBoro ¢uibtpa.Ponas octaTka ot
JIeJIeHUs ABYX MOJMHOMOB./[ekoiupoBaHue ¢
UCHpaBJIeHUEM OmMOKH.J[exonupoBanue ¢
BOCCTAHOBJICHHEM CTEPTHIX CHMBOJIOB.

Hroro

I1K-8

3 Konsl Puma-Comomona

Onementsl nois ['anya GF(p”q), rue p - mpoctoe
yucino (2, 3,5, 7, 11...) kak q-MepHbI€ BEKTOpa U3 p-
3HAYHBIX CUMBOJIOB.Omepaui YMHOKEHUS U
cnoxenus.[lopoxaaromuii noJIMHOM KOA0B Punia-
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 ¢
WCIIPABJICHUEM OIINOOK.

Hroro

I1K-8

6 HuskomnoTHOCTHBIE
(LDPC) konapt

[TpuHIIMD TOCTPOEHUS MPOBEPOUHBIX MaTpuil.Criocoo

BBIYHCIICHUS IOPOXKAAIOIIEH MaTPULIBI 10
poBepouHOi. [ IpuHIIMT HTEpaTUBHOTO
JEKOIUPOBAHMSI C MATKUMU PELICHUSIMHU.

Hroro

I1K-8

7 DKOHOMHBIE
(CXKMMaroIIUe) KOJIBI.

CobcTBeHHas nHpopmanys. DHTPONHUS
uctoyHuka.M36prTrouHocTs. B3anmuas
nHpopmanus. [ [puHIUITEI BEKTOPHOTO KBAHTOBAHMUSI
HCTOYHHUKA.

Hroro

[1K-8

10 ITponyckHas
CIIOCOOHOCTH KaHana
CBSI3H

Ckopoctb nepenaun uapopmaryu. IIponycknas
criocoOHOCTh. ITpornmyckHast cCHocOOHOCTh IBOUYHOTO
CUMMETPUYHOT0 KaHasna cBs3u.lIpomnyckuas
CIIOCOOHOCTH KaHalla CO CTUPAHUSIMH.

Hroro

I1K-8

11 Moaynsius.
CrnekTpanbHbIid COCTaB.

Pone Monymsiiinu B cucteMax nepenayu
uHpopmanuu.Pa3znuune aHanoroBoi u nuppoBoi
Moaynsauuu. TpeGoBaHUs K CLIEKTPaM CUTHAJIOB B
COBPEMEHHBIX CUCTEMAX Ieperadn

nHpopmanuu. Ternosoii mrym.CriekTpanbHast

I1K-8
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MJIOTHOCTh MOITHOCTH curHasia.CIeKTpbl CUTHAJIOB C
AM, ©®M, UM u OFDM moaynauusmu.

Hroro 2
14 YactoTHas u CBs3b Mexy "aHanoroBbiM" u "nndpoBbM" 2 I1K-8
JHEepreTUyecKas OTHOIICHUAMHU cUTrHaN-1yMm. HopmupoBanHas
3¢ (HEeKTUBHOCTh CHCTEM | IPOITYCKHAsI CIOCOOHOCTH KaHana.CKOpoCTh
CBSI3H. koaupoBaHusd. Teopema lllenHoHa, ee

wiumoctpanus. [Ipenen LllenHona, npeaen IBOMYHOTO
KaHajia CBSI3U: KECTKUE PEHICHUS U MATKUE PELICHHUS.

Hroro 2

Hroro 3a cemectp 18

5.3. Pazgenbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHBbIE CBSI3H € 00ecneYuBalOMUMH (MPeabLIy IMMU)
U o0ecnieynBaeMbIMHU (MOCJIEAYOIIMMHU) TUCUUIIIMHAMMA
Pazensl IUCHUTUTMHBI U MEXKIUCIUTUIMHAPHBIC CBSI3U C 00ECTICYMBAIONIUMHE (TIPEABIIYIITIME) H
obecrieunBaeMbIMHU (ITOCIIEIYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTABIICHBI B Ta0mIe 5.3.
Tabnuna 5.3 — Pa3aenbl JUCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBA3H

Ne paszenos naHHO# AUCHMILIMHEL 1711 KOTOPHIX HEOOXOAUMO H3y4eHUE
Haumenosanue 00€eCTICUNBAIOIINX M 00ECIIEYNBAEMBIX JTUCIUTIIHH

JMCIUILITHH

112 3|4 5|6 7 8|9 1011 12 13 14
[TpeniecTByrOIME JUCIUTUTAHBI

1 Teopus Tenerpaduxa + +

2 Teopus

AJIEKTPOMArHUTHON

COBMECTUMOCTH +

PaIuO3IEKTPOHHBIX

CpCACTB U CUCTEM

3 dopmupoBaHue 1
00paboTKa CUTHAJIOB + |+ |+ | o+ +
CHUCTEM CBSI3U

4 Iludposas o6padoTka
CUTHAJIOB CUCTEM CBS3H

[Tocnenyromme TUCIUTIITAHBI

1 Teopust mocTpoeHus
WH()OKOMMYHUKAITMOHHBIX + + + +
ceTell U CUCTEM

5.4. CooTBercTBHE KOMIIETCHINH, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMHUPYEMBIX NpPU H3YYEHUM JUCHUIUIMHBL, U BUJIOB 3aHATHH
IpesicTaBiIeHo B Tabmauue 5.4.
Tabmuua 5.4 — CooTBeTcTBUE KOMIETEHLUH, (HOpMUPYEMbIX NPU H3YYEHUM JUCLUIUIMHBL, ¥ BHJOB
3aHATUU

Buner 3angTrit

q)OpMBI KOHTPOJIA

5 : s g 2 ¢
= = o = =¥ O &

Komnerenig
17041
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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

Hazsanwns pa3aciioB

HaumenoBanue nabopatopHbix padboT

TpynoeMKkocTsb,
q
dopmupyemeie
KOMITETCHITH

2 cemecTp

2 [{uKIM9IeCKHe KOIbI

N3ydenue nuknmyeckux koaos (7, 4). 4 [1K-8
CucreMatnieckoe KOJMPOBaHUE U JEKOIUPOBAHUE C
WCIIPABJICHUEM OJIHOKPATHBIX OLIHOOK.
MopenupoBaHre JBOUYHOTO CHMMETPHYHOTO KaHala
C HE3aBUCUMBIMH olnOkaMu. O1leHKa BEPOSITHOCTH
OIMOKH MOCTIe ICKOMPOBAHUS.

N3ydeHne cXxemMbl CHCTEMAaTHYECKOTO KoJiepa 4
nukrgeckoro koaa (15, 11) Ha ocHoBe
pexypcuBHOro 1udposoro ¢puibTpa. M3yuenue
MIPUHIIMIIOB JEJICHUS ABYX MOJIMHOMOB C ITOMOIIBIO
TaKuX (PUIBTPOB.

Hroro

3 Konsl Puma-Comomona

Uccnenosanue xoga Puaga-Conomona Haj noiem 4 ITK-8
GF(p), rae p - mpoctoe uncio. U3yuaercs Bapuant
KoaupoBaHus s(X) = a(x)*g(x), a Takxke
JIEKOJIUPOBAHHUE C UCTIPABIIEHUEM OIITHOOK 10
CUHJPOMY - OCTaTKY OT JICJICHUSI.

Hroro

5 CBepTOUYHBIE KOJBI.

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

Hroro

11 Monaymsuus.
CnekTpalIbHBIN COCTaB.

HccnenoBanue CIEKTpOB CUTHAJIOB € JIMHEHHOU 4 I1K-8
Moxaysiuuen. Mi3yuenne BIUsSHUS HA CIIEKTPAIBHYIO
IUIOTHOCTH (DOPMBI UMITYJIbCA-HOCUTENS U
KOPPESAIUOHHON PYHKIIMHU OUTOBOM
IIOCJIEI0BATEILHOCTH.

Hroro

12 Yacrotuasg
MaHUITYJISIITUS C

HccnenoBanue Simulink-Moenu HEKOrepeHTHOTO 4 [1K-8
JEMOyJISITOpa YaCTOTHO 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 npakTU4YeCKUX 3aHATUN (CEMUHAPOB)

TpynoeMKocCTb,

q

dopmupyemble
KOMIICTCHITIH

2 ceMmecTp

1 JIuuetinple 010YHBIE
KOJbI

CocraBienue Ko10Bo# Tabnuisl.OnpeaeneHne
KOJIOBOT'O PACCTOSIHUS 1O KOJOBOM
tabmume.OnpeaeneHne KpaTHOCTH TapaHTUPOBAHHOTO
oOHapyKEeHHsI, UCIIPABIICHUS U BOCCTAHOBJICHUS
CTepThIX cuMBOJIOB.IIprBeeHue nopoxaaromen
MaTpHUIIbl K cucTeMatuyeckoit popme.CBsi3b
MOPOXKIAIOIIEH MAaTPHUILBI C TPOBEPOUHON. CHHIIPOM.
JlexonupoBaHue ¢ UCTIPABICHHUEM OJHOKPATHBIX
OLINOOK.

Hroro

I1K-8

2 [{uKIM9IeCKre KOIbI

Omnpenenenne NOpoXIAIOLIEH MATPHUIIBI 11O
MopoXKaaroleMy noauHomy.OnpeneneHue
MIPOBEPOYHOTO TOJIMHOMA TIO
noposxaaroiiemy.KoampoBanue cucreMaTH4eCKiUM
kosom.IIpoBepka GpyHIaMEHTAIBHOTO CBOMCTBA
LHUKJINYEcKoro koaa.Haxoxienne yacTHOro u
OCTaTKa OT JIEJICHUS ABYX MMOJMHOMOB:
anredpanvecku v ¢ MOMOIIBIO IIUPPOBOTO
¢dbunsTpa.Koppekrop: AeKoaupoBaHue ¢
WCIIPaBIIEHUEM OJTHOKPATHBIX OIIHUOOK.

Hroro

I1K-8

3 Koxasl Puma-Conomona

Onepanuu ¢ 3nemeHTamMu HaJ nojem [amya
GF(p"q).Onpenenenue mopoxKAaroIIero MOJINHOMA
kona Puna-Conomona.OnpeseneHue npoBepouHOTro
nosinHoMa koja Puna-Conomona.llpuseneuue
MOPOKJIAOIIUX U IPOBEPOUYHBIX MaTPUI], 3aIIMCAHHBIX
B IIUKJIMYECKON opMe, K CUCTEeMaTHYECKON
dhopme.Koauposanue konom Puna-ConomoHna yepes
MaTpHIly AUCKPETHOTO rpeodpazoBanus Oypbe
(AI1®).Brruncrienne oOpaTHON MaTpUIbI

JI®. J[lexkonupoBanue koja Puna-Conomona ¢
WCIIPABJIEHUEM OJJTHOKPATHOM M JBYKPATHOM OIIMOKH.

Hroro

[1K-8

7 DKOHOMHEBIE
(CXKMMaroIIUe) KOJIBI.

Omnpenenenne cOOCTBEHHOM
uHpopmanuu.OnpeneneHue YHTPOIHH
ncrtoyHnka.OnpeeneHne n30bITOYHOCTH

I1K-8
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ncroyHuka.OnpenesieHrue B3auMHOU
nHpopmanuu.M3yyeHne NpuHIMIIOB BEKTOPHOTO
KBAHTOBAHMS HCTOYHHKA.

Hroro

10 IIponyckHas
CIIOCOOHOCTH KaHalia
CBA3U

Brruncnenue npomyckHoM ciocOOHOCTH pa3iIMyHbIX
KaHaJIOB CBSI3HU.

Htoro

[1K-8

11 Monynsiusi.

CnekTpalIbHBIN COCTaB.

Pacuer cnekTpaibHOM NIIOTHOCTH UMITYJILCOB
TpeyroibHON (POpPMbI HA OCHOBE U3BECTHOI
CHEKTPATLHOU IMIIOTHOCTH UMITYJIHCOB
psMOYTOJIbHON (hopMbl.PacueT koppensunoHHbIX
(GYHKIUH 17151 HEKOTOPBIX BHJIOB MOTYJISIIIUU: C
JIMHEWHBIM TIpeoOpa3oBaHueM OUTOB (CyMMa U
Pa3HOCTh), C UepeAoBaHuEM NOJIApHOCTH (AMI,
UIIN), ¢ uuknumaeckuM npeodpazoBanuem (MLT-
3).Pacuer cnekTpaibHbIX JIOTHOCTEH O
KoppessuoHHbIM QyHkuusM.I[loctpoenue
COOTBETCTBYIOIIUX IPaPUKOB, MX aHAIH3.

Hroro

I1K-8

Hroro 3a cemectp

18

9. CamocrosiTejibHasi pabora

Bunasr camocTosTenbHOM paboThl, TPYA0EMKOCTh U (HOPMUPYEMbIE KOMIIETCHIINHU TPEACTABICHBI B

Tabimue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENNbHOM Pa0OTHI, TPYI0EMKOCTh U (hOPMHUPYEMbIE KOMITETSHIHH
3 ]
= z S
3 = 5
. e O T
Bunnr camocTosiTeILHON S . 2 O
Hazpanwus paznenos o &5 ®opMBbI KOHTPOJIS
paboThI S S E
53 &z
e e g
= iS]
2 cemecTp
1 JIunelinble OJIOYHEBIC IToaroToBka k 2 I1K-8 JlomalirHee 3agaHue,
KOIBI MIPAKTUICCKUM 3aHATHSIM, Oruer 1o
ceMHHapaM WHIUBUAYAIbHOMY
3agaHuio, Tect
[TpopaboTka JEKIIMOHHOTO 1 A ’
MaTtepuana
Brinonnenue 4
WHIUBUIYATBHBIX 3aIaHUN
Hroro
2 I{uKIM9IecKre KOIbl ITonroroBka K 2 I1K-8 JlomarnHee 3a1anue,
MIPAKTUYECKUM 3aHATHM, Otuer no 1abopaTropHOit
ceMHHapaM pabote, TecT
[IpopaboTka JTeKITMOHHOTO 1
Marepuaia
OdopmMneHre 0T4EeTOB 1O 8
nabopaTopHBIM paboTam
Hroro 11
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3 Koxp! Puga-Comomona

IloaroroBka x
HpaKTI/I‘-IGCKI/IM 3aHATUAM,
ceMUHapam

[IpopaboTka JIEKIIHOHHOTO
Mmarepuana

OdopmieHre 0TIETOB 1O
nabopaToOpHBIM paboTam

Hroro

I1K-8

Otuet no nmabopaTopHOMH
pabote, Tect

4 Konbl boy3a-Hoynxypu-
XOKBHHI€Ma

CamocrosiTensHoe
U3y4EeHHE TEM (BOIIPOCOB)
TEOPEeTHYECKOI YacTH

Kypca

Htoro

I1K-11

Tect

5 CBepTOUYHBIE KOBI.

[IpopaboTka JIEKIIHOHHOTO
Mmarepuaia

OdopMieHre 0TIETOB TIO
nabopaTOpHBIM paboTam

Hroro

I1K-8

Otuer 1o 1abopaTopHOi
paborte, Tect

6 Hu3KOIIOTHOCTHBIE
(LDPC) kot

CamocTosiTenbHOe
M3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

[IpopaboTka JIEKIIHOHHOTO
Mmarepuaia

Hroro

[1K-11,
I1K-8

Koncmiekt
CaMOIIOATOTOBKH, TecT

7 DKOHOMHEIE
(c’)KUMaroUe) KOJbl.

IloxaroroBska k
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapam

[IpopaboTka JIeKIIMOHHOTO
MaTepuana

Hroro

I1K-8

Jlomaisee 3aganue, Tect

8 Konbl Xaddmana u
[ITennona-PaHo.

Brinmonnenue
VHIUBUIyaJIbHBIX 3aJJaHUI

Hroro

I1K-8

Otuer 1o
WHIUBUTYATLHOMY
3ajaHuro, Tect

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

CamocrosiTeTbHOE
M3y4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

Hroro

I1K-11

Konucmekr
CcaMoNoATroTOBKH, TecT

10 IIponyckHas
CIOCOOHOCTH KaHalla
CBSI3U

IloaroroBka x
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IIpopaboTKa JIEKIIHOHHOTO
MaTtepuana

Hroro

[1K-8

Jomarmuee 3amanue, TecT
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11 Monynsiusi. ITonroroBska k 4 [1K-8 JlomamHee 3agaHue,
CriekTpaiabHBIN COCTaB. MPAKTUICCKUM 3aHATHIM, Otuer o nabopaTopHoi
ceMUHapam pabore, Tect
[IpopaboTka JTeKITMOHHOTO 1
MaTepuaia
OdopmieHre 0TIETOB 1O 4
nabopaToOpHBIM paboTam
Hroro
12 YacroTHas OdopmieHne oT4eTOB 1O I1K-8 Otyer o abopaTopHOit
MaHMITYJISIHS C nabopaTopHBIM paboTam pabore, Tect
HEINpepbIBHOM (ha3oii
pep b Hroro
13 ITpuHuuIbI CamocTosiTenbHOe I1K-8 Tect
moxayssitiuu OFDM n3y4deHue TeM (BOTpOCOB)
TEOPETUYECKOMN YaCTH
Kypca
Utoro 4
14 YactoTHas u [IpopaboTka JIeKIIHOHHOTO [1K-8 Tect
JHEepreTuvecKas MaTepuaia
KTHBHOCTH CHCTEM
ahde OCTb CUCTE Virtoro 1
CBSI3H.
Hroro 3a cemectp 84
ITonroroBka u crmaua 36 DK3aMeH
9K3aMeHa
Hroro 120
10. Kypcosoii npoekT / kypcoBasi pabora
He npexgycmorpeno PYIL.

11. PeiiTnHroBasi cucreMa /Uil OLICHKH YCIIeBAeMOCTH 00y4aI0IINXCs

Tabnuna 11.1 — banibpHbIE OLIEHKH JJIs1 9TIEMEHTOB KOHTPOJISI

11.1. BannabHble OLIEHKH JIJIsl 3JIEMEHTOB KOHTPOJIs

CornacoeaHa Ha noptane N2 36237

. N MaxkcumanbHbIN
. MaxkcumanbHbIA MaxkcumanbHbIA
DneMeHTHI y4eOHOM OaJ 3a epuos Bcero 3a
Oamn Ha 1-yro KT ¢ | 6asn 3a nepuon
JeSITebHOCTH mexnay 2KT u Ha cemMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
JlomamtHee 3amaHue 12
Koncnekr 12
CaMOTIOITOTOBKHU
Otuer no 8 8 8 24
WHIMBUIYATEHOMY
3a/IaHUIO
OTueT o mabopaTopHOi 4 6 6 16
pabote
Tect 2 2 2 6
Hroro makcumym 3a 22 24 24 70
nepuos
12



DK3aMeH 30

Hapacraromum urorom 22 46 70 100

11.2. IlepecueTt 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKU MPEICTaBICH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJiJIOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bamnibl Ha 1aTy KOHTPOJIBLHOM TOYKU OrneHka

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

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

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

< 60% oT MakcuMalibHOI cymMMbl 6aisioB Ha gaty KT

11.3. IlepecueT cymMMbI 02J1JI0B B TPAAMIMOHHYI0 M MEKIYHAPOAHYIO OI[EHKY
[TepecueT cymmbl OAJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOIHYIO OIICHKY IPEACTaBICH B Ta0JuLe

11.3.
Tabmuma 11.3 — IlepecueT cymMmbl 0aJTOB B TPAJAMITMOHHYIO H MEKTYHAPOIHYIO OIICHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYMUTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouenp xopor1o)
4 (xoporto) (3a4TeHO) 75-84 C (xopormio)
70-74
D (ynoBneTBopHUTENBHO)
3 (yIOBJIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)

2 (HeyOBIIETBOPUTENHHO) (HE

Huxe 60 6aiuios F (HeynoBIeTBOpPUTEILHO
3a4TEHO) (neyn p )

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

12.1. OcHoBHas IMTEpPaTYypa

1. Tanxun, BsuecnaB Anexkcanaposuu. Ludposas mobunbHas paguocsssb [Teker] : ydeOHOe
nocobue st By30B / B. A. 'ankuH. - 2-e u3n., nepepad. u jom. - M. : ['opsigast muaus - Temekom, 2012, -
592 c. : . - (YueGHOe mocobue. CrienuanbHOCTh s 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., noptp. - (bubmmoreka MTC & GSM). - bubnuorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (Hamuuue B Oubnuorexke TYCVYP - 42 5k3.)

12.2. lonoaHuTeIbHAS JIUTEPaTypa

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. Cxsip, beprapa. Lludposas cBs3p: TeopeTrnueckne OCHOBHI M MPAKTHYECKOE MPUMEHEHHE :
Ilep. c anrn. / b. Cxusp ; nep. I'po3a E. I'., mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e u3f., ucnp.
- M. : Bunbsmc, 2004. - 1099[5] c. : w1, Tabu. - bubaworp. B KoHiie riaB. - [Ipeam. ykas.: ¢. 1093-1099. -
ISBN 5-8459-0497-8 : 481.80 p., 438.00 p., 279.20 p. (nanuuue B Oudbnuoreke TYCVYP - 18 7k3.).
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12.3. YueOHO-MeTOAMYECKHE TTOCOOH ST

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKHE NTOCOOU

1. COOpHHMK KOMNBIOTEPHBIX JIA0OPATOPHBIX pabOT IO CHUCTEMaM CBsI3H: MeToIuYecKue
yKazaHus K jaboparopHeiM padoram / HoBukoB A. B. - 2018. 151 c. [Onekrponnsiit pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/7149 (nara obpamienus: 02.07.2018).

2. Jemonymsauus 1mudpoBeix curHaioB. CTaTUCTHUECKUN 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: MeTtoauyeckue ykazaHus K Ja0opaTopHOH paboTe 1mo
cucremam cBsi3u / HosukoB A. B., YrerenoB M. /I. - 2018. 10 c. [Onekrponusii pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/7361 (mara obpamenus: 02.07.2018).

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

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

[DnekTponHbIii pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/1758 (mata oOpameHus:
02.07.2018).

12.3.2. Y4yeOHO-MeTOANYECKHE IOCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI M
HHBAJIHI0B

Y4eOHO-MeTOINYEeCKHE MaTepHaiIbl ISl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydJaromuxcs
U3 YHCIIA JIML ¢ OFPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI 1 HHBAINUJIOB IPEAOCTABIAIOTCS B hopMax,
a/lalITUPOBAHHBIX 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€ FIIEKTPOHHOI'O JOKYMEHTA;

- B IIEYAaTHOH (opme.

JLst 1M1 ¢ HAapyIIeHUsIMU OTIOPHO-ABUIATEJILHOTO annapara:

- B (hopMe 3NIEKTPOHHOTO JJOKYMEHTA,;

- B IleyaTHOH (opme.

12.4. IIpodeccuonabHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIPABOYHbIC CHCTEMbI

1. Tlpu nzyuyeHUH 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 o0ecnieyeHne JUCIUIIMHBI U TpedyemMoe MporpaMMHoe
odecrneyeHue

13.1. O6uue TpedOBaHUS K MATEPUATIBLHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecne4yeHuIo
AMCUMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jisl JJeKIIMOHHbIX 3aHATHH
Jlis mpoBenieHus 3aHATUI JIEKIIMOHHOTO THIIA, IPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAIUM,
TCKYIIECTO KOHTPOJIA U HpOMe}KYTO‘-IHOI\/’I aTrTeCTal HUCIOJIB3YyCTCA yqe6Ha$1 aAyauTopus ¢ KOJIMYCCTBOM
MOCaZ0YHbIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApPTHOH y4eOHOW MeOensblo.
NmeroTcst aeMOHCTpaliMOHHOE O0OpyAOBaHWE U y4eOHO-HATSAHBIE TMOCOOWS, OOeCreYnBaIOIINe
TeMaTUYeCKHe WILTIOCTPALIMH MO JEKIIMOHHBIM pa3zesiaM JUCIUILIHHBIL.

13.1.2. MaTepuaJbHO-TeXHHYECKOE H NPOrPaMMHOe o0ecnedeHne JJIsl MPAKTHYeCKUX 3aHATHH
VYuebHas n1abopaTtopus HHPOPMALMOHHBIX TEXHOIOTUN
yqe6Ha51 ayauTopus A NpPOBCACHUSA 3aHATHH IMPAKTUYCCKOro THIIA, yqe6Ha${ ayauTopuda IJisd
MIPOBE/ICHUS 3aHATUN JJaOOPATOPHOTO THIIA, IIOMELIEHHE AJISi KypCOBOTO NMPOEKTUPOBAHUS (BBITOIHEHUS
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KYpCOBBIX pa0boT)

634034, Tomckas ob6nacTs, r. Tomck, Bepmmauna ynuna, 1. 47, 423 aya.

Omnucanue UMEIOIIErocss 000PYIOBaHUS:

- Jlocka maruutHo-mMapkepHas BRAUBERG;

- LMC-100103 Dxpan ¢ anekrponpuBogoM Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiiMa 1o [epuMeTpy;

- [Ipoextop NEC «M361X»;

- CucremusbIit 6110k (16 1mIT.);

- Monwuropst (16 mirt.);

- Komnbrorep;

- Kommiext crienmanusupoBanHoi yueOHOU Mebenu;

- PaGouee mecto npemnoaasaress.

[TporpammMHuoe oOecrieueHue:

— Google Chrome

— Microsoft Windows 7 Pro

— OpenOffice

— PTC Mathcad13, 14

13.1.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue J1Jisl JJadopaTOPHBIX padoT

Jlaboparopus 3alIUIIIEHHBIX CUCTEM CBSI3U

ydyeOHasi ayAUTOpUsl IJIsl MPOBEICHUS 3aHATHN MPAKTUYECKOro THMA, ydeOHas ayJauTOpHs s
MIPOBEJICHUS 3aHATUH J1aOOPaATOPHOTO TUIIA

634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 47, 432 aya.

Onucanye UMeIoIIErocs 000pyI0BaHUS:

- [Ipubops! u3mepurensHbie (17 wr.);

- MakeTts! 1abopatopHsie: "MccneaoBanue CeKTPOB UMITYJIbCHBIX MOAYJIMPOBAHHBIX CUTHAIIOB",
"HccnenoBanue mpeoOpa3oBaHusl HENPEPHIBHBIX BEIWYHH B M(pOBOH ABomuHbIH Kon'", "HccnenoBanue
MHOTOKaHAJIbHOM CHCTEMBI Tiepeqaud MHGOpMAlMu C BPEMEHHBIM  pa3felieHueM KaHalloB',
"UccnenoBanue cUCTEMBI CBS3U C JaenbTa-monyssiiuei”, "MccnenoBanue OMOPTOrOHAIBLHOTO Koja",
"UccnenoBanue cepTouHoro kojaa", "Koja ¢ mpoBepkoi Ha YeTHOCTh M LIUKJIUYECKUNA KOa'";

- Komnsrorep WS3;

- Kommerotep Celeron (4 miT.);

- TeneBusop mia3meHHbId Pioneer ¢ quaronanpto skpaHa 51;

- KommekT cnennanu3zupoBanHoi yueOHO# mebenu;

- Pabouee mecTo mpenoaaBarterns.

[TporpamMmmHoe obecrieueHue:

— Google Chrome

— Microsoft Windows 7 Pro

— OpenOffice

— PTC Mathcad13, 14

13.1.4. MaTepuaJbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecrnedeHne JJIsi CaMOCTOATEJIbHOI PadoThI
Jnst camocToATenbHOM paboOThl HCIONB3YIOTCS y4eOHbIE ayIUTOPUU (KOMIBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna npocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnactp, T. ToMmck, yn. KpacHoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocraB 000pyIOBaHUS:
- yueOHas meberb;
- komnbroteps! knacca He Hiwke [I9BM INTEL Celeron D336 2.8TT. - 5 miT.;

- KOMIIBIOTCPLI MOAKIIOYCHBI K CCTU «I/IHTepHeT» U 00eCIeUYrBalOT AOCTYII B DJJICKTPOHHYIO
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nH(OPMAIMOHHO-00pa30BaTENBHYIO CPEAy YHHBEPCUTETA.

[TepeueHs MpOrpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre TUCUUIJIMHBI JIS JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbS1 1 HHBAJIHU/I0B

OcBOeHHE OUCUUIUIMHBI JIMIAMU C OFPAHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbS U MHBAIHMJIAMU
OCYIIIECTBIISIETCS C UCIIOJIB30BAHUEM CPEJICTB 00YUEHHUS OOIIETo U CIIeUaIbHOTO Ha3HAYCHHUSI.

[Tpu 3aHATHSIX C OOyYarONIMMKCS € HAPYWIEHUSIMU CJIyXa I[PeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIONICH anmaparypbl, MYJIbTUMEAUNUHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
npuema/nepeaayn yuyeOHol uHpopManuu B AOCTYMHBIX (OopMax, MOOMIBHON CHCTEMBI MPENoJIaBaHUS
JUISE OOYYaIONUXCS C WHBAIHIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YdeOHas ayauTopus, B
KOTOpOM 3aHUMAIOTCS OOydarollMecs ¢ HapylIeHHEM ciyxa, 00opyloBaHAa KOMIBIOTEPHONW TEXHHKOM,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUAX BO3MOXKHOCTH MPOCMOTpa YAAJICHHBIX OOBEKTOB (HAIpHUMED,
TeKCTa Ha JOCKE WIM cllaiila Ha SKpaHe) MpH IOMOIIM BHACOYBETUYMTENCH i KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYLIIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmnapara
WCIIOJIL3YIOTCSl QJIbTEPHATHBHBIC YCTPONCTBA BBOJA HWH(POPMAIMU M APYTrUe TEXHUYCCKUE CPEIICTBA
npuema/nepeaayn yuyebHo umHbopManuu B AOCTYMHBIX (hopmax, MOOUIIBHOW CHUCTEMBI OOYYEHHUS IS
JIIOEN C MHBAIMJAHOCTBIO.

14. OueHouHblie MaTepUaIbl 1 METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3AUMN U3yYeHUs!
JUCIUININHBI

14.1. Conepmalme OLHCHOYHBIX MAaTCPHUAJTOB U METOANYCCKUE PEKOMECHIAIINHU
I[J'ISI OL€CHKH CTCIICHU C(bOpMI/IpOBaHHOCTI/I " YpOBHA OCBOCHHUA 3aKPCIUICHHBIX 34 JUCIHUIIIIMHOMN
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MaTCPHAJIbI B COCTABE!

14.1.1. TecToBBI€ 3agaHuSA

[TomexoycTOHUNBOE KOJUPOBAHNE OCHOBAHO Ha!

- ly6nupoBaHuy CHMBOJIOB

- BBeieHnH n30BITOYHOCTH IO ONPEIETIEHHBIM IPAaBUIIaM

- CkpeMOIMpOBaHUH COOOIIIEHH TTCEBAOCTYyUYalHBIMU KOJJaMU

- BBeieHnH n30BITOYHOCTH IO CITy4aifHBIM IpaBUIIaM

KoaupoBanue HCTOYHMKA OCHOBAHO Ha!

- CkpeMOIMpoBaHUN COOOIIEHUH MCEBIOCTYYaifHBIMU KOJIAMH

- Metonax mugpoBaHus

- CymecTBoBaHMM H30BITOYHOCTH, Mepa KOTOPOH MOXKET OBbITh BBIpa)K€HA IIEHHOHOBCKOM
SHTPOINHEN

- HepaBHOBEpOATHOCTH CUMBOJIOB COOOIIIEHUS

Jluneitnble OJ0YHBIE KOBI IPUMEUYATENbHbBI TEM, UTO MOJTHOCTHIO ONPEEIISIOTC:

- Habopom moposxaaromux moJImHOMOB

- [Topoxnaromum MoImHOMOM

- [Topoxnaromieit Mmarpuieit

- KonoBoii Tabnuneit

OHTpONHs HEKOTOPOT0 UCTOYHHUKA HH(POPMAIIUU OIIPEEIIAeTCs KaK:

- Cpennee 3HaueHue COOCTBEHHON MHGpOpMaIUU

- MakcumasnbHOe 3HaueHHe COOCTBEHHOM nH(popManuu

- MuHuManbHOE 3Ha4eHne coOCTBEHHOW nH(opManuu
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- MennanHoe 3HaueHHe COOCTBEHHOM HH(pOopMaIuu

MesxcuMBOJIbHAS UHTEPQEPEHIIMS ABISACTCA:

- Bpennon

- [lonesnon

- 3aBHCHUT OT crioco6a (OpMUPOBAHHS CUTHAIIA

- HeliTpansHoit

MoOIIHOCTh TEIUIOBOTO IIyMa HAa BXOJE MAaJOLIYMSIIEro YCHWIMTENS IPUEMHHUKA IPSMO
IIPONOPLMOHAJIbHA:

- Koo pummenTy mryma MaomyMsIiero yCuanTemns

- [Tonoce 4acTOT NPUHMMAEMOTO PAJUOCUTHANA

- Hecymeit yacrore npyHUMaeMoro pajuocuryana

- CymecTByeT cama 1o ce0e U HU OT Yero He 3aBUCHUT

[TomexoycTOWYHBBIE KOJIBI OBIBAIOT:

- b11oYHBIMY ¥ TOTOKOBBIMU

- PerynspabiMu 1 HeperyisipHbIMU

- OAHOPOAHBIMU U HEOTHOPOIHBIMU

- CTaTUYeCKUMU U TMHAMUYECKUMHU

Nudopmanus no K. [lleHHOHY BhIpaXkaeTcs Kak:

- Jlorapudm 0OpaTHOI BEpOSATHOCTH

- Beanuuna o6paTHOi BEpOSATHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapudm Moyl BEpOSITHOCTH

CBepTouHble KOJbI IPUMEUYATENbHbI TEM, UTO ITOJTHOCTBIO ONPEACIIAIOTCS:

- Habopom noposxaaromux noJuHOMOB

- KonoBoii Tabnuneit

- [Topoxxnatonieit MmatTpuiieit

- [Topoxaromum oaImHOMOM

Crpoku nopoxaaroield MaTpHIbl IMHEHHOT0 OJI0YHOTO KOAA JOJKHBI ObITh:

- Henynesbimu

- Pa3zapimu

- JInHEelHO-HEe3aBUCUMBIMU

- JInHelHO-3aBUCUMBIMU

Uucno cTpok NpoBEPOYHOIN MATPUIBl TMHEWHOTO OJIOYHOTO KOJI1a ONpeAeseTCs:

- KonnuecTBoM NpoBEPOYHBIX CHUMBOJIOB

- KonnuectBoM MHPOpPMAIIMOHHBIX CUMBOJIOB

- 3aBUCHUT OT JIOIIOJHUTEIBHBIX YCIOBUM

- KonoBeIM paccrossHMEM KOIA

Konpl Xappmana nprmedaTenbHbl TEM, YTO OHU JIAIOT Pe3yabTar, KOTOPBIi:

- [Ipyrue xoapl He IPEB30UYT

- C OMOIIBIO IPYTUX KOJOB HE TOCTHKUM

- [IpuBOINT K HYJEBOM U30BITOYHOCTH

- Jlpyrue Kojpl He MPEeB30HAYT B JJaJIEKOM Oy IylieM

CgoiicTBOo mpedukca HEKOTOporo koja (Hampumep, konoB Xaddmana unu [llennona-dano)
3aKJIFOYAETCs B TOM, UTO:

- Hu osiHa mpucTaBka HEKOTOPOTO KOJIOBOTO CJI0BA HE SIBISIETCS] KOJIOBBIM CJIOBOM

- Bce nmpucTaBku SBISIOTCSA KOJAOBBIMH CJIOBaAMU

- KonoBble ciioBa MMEIOT OJJUHAKOBYIO JTUHY

- KonoBble ciioBa UMEIOT pa3HYyIO AJUHY

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

- Cl10BapHBIM KOJIOM

- IpeBoBUIHBIM KOJIOM T0100HO Koay XaddmaHa

- Konowm ¢ xem-ta6imumeit (hash table)

- KozoM ¢ nuHeHpIM npeacka3aHueM

KonoBoe paccrossHue K00B XeMMUHIa PAaBHO:
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- 3aBUCHUT OT KOHKPETHBIX pa3MepPOB KOJ1a

Konawl Puna-CosniomoHa npumeyaTeabHbl TEM, YTO OHU:

- JIaroT MakcuMaabHO BO3MOHOE KOJIOBOE PACCTOSIHUE U ABIISIFOTCS HEJBOMYHBIMU

- SIBNISITOTCSl HEIBOMYHBIMU

- ImeroT nopoxaaroniuil NoJMHOM, KOTOPBII HE pacKJIaIbIBA€TCs HA MHOXKHUTEIH

- IlMeroT KoJ10BO€ paccTOsIHUE, paBHOE KOJIMYECTBY IIPOBEPOUYHBIX CHUMBOJIOB

Ctonlubl MPOBEPOYHON MAaTPHUILIBI JIMHEHHOTO OJ0YHOTO KOJa (PaKTUUYECKH SBIISIOTCS:

- 3anpenieHHbIMU KOIOBBIMU CJIOBAMU

- Pa3penieHHbIMU KOJIOBBIMU CIIOBAMHU

- CuHzpoMaMu I OTHOKPAaTHBIX OIIHOOK

- BexTOopamu 0JHOKpaTHBIX OIIMOOK

KoznoBoe paccTossHuE NTMHEWHOTO OJOYHOr0 KOJa MOXHO ONPEIENIUTh 110 IPOBEPOYHON MaTpHUILIE
KOJIa KaK:

- KonnyecTBo HEHYIEBBIX CTOIOLIOB

- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €IMHULIA

- MakcumanbHOE KOJMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MATPHIIBI

- MakcuManbHOE KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MAaTPHIIbI TUIIOC €MHHIIA

Bennuuna B3anmmuoit nnpopmanmu no K. IlleHHOHY ompenensercss Kak JorapudM OTHOIICHUS
BEPOATHOCTEI:

- P(xly) 1 P(x)

- P(X) I P(xly)

- P(xty) 1 P(x,y)

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

CornacoBanHbIi GUIBTP 0OECIIEUNBACT:

- MuHMMaNnbHO KOPOTKUI IO BPEMEHU OTKJIMK Ha CBOEM BBIXOJE

- MakcumalibHOE OTHOIIIEHUE CUTHAJI-IIYM Ha CBOEM BBIXOJIE B ONPEAEICHHBI MOMEHT BPEMEHH,
IIPH YCIIOBUH, UTO LIyM — OeJbIit

- CHsATHE 3aKOHA MOIYJISIIIUU (IEMOTYIISIIUIO)

- MakcuMyM 1IeHHOHOBCKOW MH(GOpPMAIIMU Ha CBOEM BBIXOJIE

Me:xcuMBOJIbHAs UHTEPGEPEHLIUS — 3TO:

- Korzma Bpems npuxojia UMIynbca sBJISETCS CIy4aliHON BEIMUMHON C HEHYJIEBOW JUCTIepcueit

- Koria umnynec BausieT Ha COCeJTHUE UMITYJIbChI, HAKJIAIbIBasICh HA HUX CBOMMH "XBOCTaMHU"

- Korma mymmrensHOCTS UMITyJIbCA ABIJIAETCS CIIy4aliHON BEIMUMHON C HEHYJIEBOU JUCIIepcUei

- [Ipouiecc popMupoBaHus rpylnoBOro CUrHajga B CUCTEMaX ¢ KOJOBBIM pa3/ieJIeHHEM KaHaJIOB

Koppensitop — 3T0 ycTpoicTBO, KOTOPOE:

- Boruncrnsier uHTErpalt o BpeMEHH OT BXOJHOTO CUTHAJIa

- Beruncisier npon3BeIeHUE OMTOPHOTO CUTHAJIA U BXOJHOTO

- Boruncnsier uHTErpas mo BpeMeHH OT MPOU3BEIECHHS OMTOPHOTO CUTHAIA U BXOJHOTO

- Beruncisier cBEpTKY OMOPHOIO CUTHAJIA C BXOIHBIM

[Tetna Kocraca npeanasHaueHa amsi:

- ABTOMaTHUYECKON MOJICTPOMKH 4acTOThI (POPMUPYEMOTO OITOPHOTO KOJIeOaHUs

- Custus nuddepeHaibHOr0 KOJIMPOBAHUS CHMBOJIOB

- ABTOMaTHYECKOM MOJCTPOWKH 4acTOThl (HOPMUPYEMOT0 OMOPHOTO KOJEOAHUS ¢ TOYHOCTHIO JI0
¢bazbl

- Y1BOeHHsI 4acTOThl (POpMUPYEMOT0 KoJieOaHus

Monynsauus GMSK no3Bosnser nepenars:

- 1.5 Guta Ha cuMBOI

- 4 OuTa Ha CUMBOJI

- 1 Out Ha cUMBOT

- 2 OuTa Ha CUMBOJI

Bonee TpeboBaTenbHa K OTHOIIEHUIO CUTHAJI-IIIYM MOJYJISIIMA:
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- GMSK

- QPSK

- QAM-16

- BPSK

KoadduumeHT nryma MajaonrymsImero yCHInTeNs 3To:

- OTHOIIEHHE CUTHAI-IIYM Ha BXOJE YCUJIMTENs, JeJICHHOe Ha OTHOIIEHUE CUTHAJ-IIIYM Ha €ro
BBIXO/JIE

- YpoBeHb cOOCTBEHHOTO IIymMa ycuiutens, B dBm

- Benmnuuna kT, rne T — temnepatypa okpyskatoiieii cpensl, k — nocrosiaaas bonpimana

- Paznuna xoaddunmentoB ycunenus ycunutenas (B dB), m3aMepeHHBIX IS IBYX OIOPHBIX
TeMIeparyp

14.1.2. Dx3aMeHaIlMOHHBbIE BONIPOCHI

JIMHEWHBIE BJIOYHBIE KOJIbI:

[Topoxnatomast marpuna. Kogosas tabmuma. KogoBoe paccrosinue. KpatHocTs oOHapyskeHUs,
WCIIPABJIEHUS U BOCCTAHOBIIEHHS CTEPTHIX CUMBOJIOB. OIpeesieHne KOJAOBOIO0 PACCTOSIHUS MO KOJOBOU
tabmune. Cucremarndeckas ¢opma mnopoxnparomieid Matpuibl. IlpoBepounas marpuna. CuHApPOM.
OrnpenenieHne KOJI0BOTO PACCTOSHMS IO MPOBEPOYHOM MaTpHUIIE.

HUKIIMYECKUE KOJbI:

OyHIaMEHTabHOE CBOMCTBO LHUKIWYECKUX KOA0B. Hynbp-monmuHoM u ero ¢akropusarus.
[Toposx1arouii HOJMHOM U €r0 €IMHCTBEHHOCTD JUIsl 33JaHHOT0 Ko/a. CBsI3b MOPOXKIAOIIETO TOJIMHOMA
U Tnopoxjaromed wmarpuibl. [IpoBepouHbId MOJMHOM, €ro CBsi3b C NPOBEPOYHONM MATPULIEH.
Cucremarnueckuil mukiIndeckui koa. CucreMaTuyeckuii Kojep Ha ocHoBe mudposoro ¢uistpa. Pons
ocTaTKa OT JIeJIeHHs IByX MOJMHOMOB. JlekonupoBaHuEe C HCHpaBieHHeM omuOku. JlekonupoBaHue ¢
BOCCTAHOBJIEHHEM CTEPTHIX CHMBOJIOB.

LDPC KO/IbI:

[TpuHIMI OCTpOEHUS NPOBEPOUHbIX MaTpull. Crioco® BHIYMUCICHUS MMOPOXKAAIOLIEH MAaTPUIIBI 1O
npoBepoyHOil. [IpuHLINI HTEPATUBHOIO JEKOJUPOBAHUS C MATKUMHU PELICHUSMU.

OKOHOMHBIE KO/IbI:

Cob6ctBenHass uH(popmanus. DHTpOINUsS UCTOYHHMKA. M30bITouHOCTH. B3ammuas undopmarms.
[IpyHIMIIBI BEKTOPHOTO KBAHTOBAHMSI HCTOUHUKA.

Kogst Xaddmana, [llennona-dano u Jlemnens-3usa.

MOJVJISLMS, CIIEKTPAJIbHBIA COCTAB:

Ponp Mopynmsuuu B cucreMax nepepaud uHpopmauuu. Pasnumune aHanoroBoil M nupoBoii
Monaynauuu. TpeGoBaHMsI K CIIEKTpaM CHUTHAJOB B COBPEMEHHBIX CHCTEMax Ieperadd UH(pOpMaluHu.
Temnmosoii myMm. CriekTpanbHasi INIOTHOCTh MOLTHOCTH curHazna. CrnekTpsl curHanos ¢ AM, ®M, UM u
OFDM monynsamusmu.

YACTOTHAA U DHEPTETUYECKAS DOPEKTUBHOCTD CUCTEM CBA3U:

Csa3p Mexnay "aHanoroBbiM" M "HuppoBbIM" OTHOIIEHHWAMHU cUTHAI-IIyM. HopmupoBanHast
MPOMYyCKHas crocoOHOCTh KaHama. CkopocTh komupoBaHus. Teopema llleHHOHa, ee WIUTIOCTpaLus.
[Ipenen lllenHona, npeaen ABOUYHOTO KaHalla CBS3H: JKECTKUE PELICHUS U MATKHE PELIEHUS.

KOJbI PUIA-COJIOMOHA:

Onementsl noss ['anya GF(p”q), rae p - mpocroe uucio (2, 3, 5, 7, 11...) kak q-MepHBIE BEKTOpa
U3 p-3HAYHBIX CUMBOJIOB. Onepaliu YMHOKEHUS U cilokeHus. [lopoxaaromuii monmHoM kojaos Puna-
Conomona. [I'panmma Cunrarona. [Ipoepounsiii  momuHoM konoB Punma-Comomona.  Croco0
KOJMpOBaHUs 4yepe3 auckpeTHoe npeodpazoanne Dypre (AIID). Cnocobd obpamenus marpuiisl JI1O.
HexomupoBanne koaa Pumra-ComomMoHa ¢ UCTIpaBI€HHEM OIITHOOK.

14.1.3. TeMbl HHAUBUAYAJIbHBIX 32JAHUI

KOJMPOBAHUE UCTOYHUKA:

CrarucTrdeckue CBOMCTBA TPOMYHOTO UCTOYHUKA 0€3 MaMsITH OTPEIEISIOTCS PSIOM

pacnpeneneHus, 3aIaHHbIM B 3a/1aue 1 3a1aHusl.

1) Onpenenuth SHTPOMUIO UCTOYHUKA U €r0 30BITOYHOCTD.

2) IlpousBecTd KOAWPOBAHME HCTOYHHMKA IBOMYHBIMH kKojgamu Xaddwmana, lllennona-dano u
PaBHOMEPHBIM KOJIOM.

3) IlpousBectu OJIOKOBOE KOAMPOBAHUE HMCTOYHHMKA OJOKaMHM MO JIBa CHUMBOJIA JIBOUYHBIMU
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konamu Xaddmana, [llennona-dano u paBHOMEPHBIM KOJIOM.
4) CpaBHUTD KOJIbI IO U30BITOYHOCTH.

14.1.4. TeMBI TOMANIHUX 3aJaHANA

3anaHa moposKAaoas MaTpHila HEKOTOPOTo JTMHEHHOro 0109HOro Koja. OnpeaenuTb, COCTABIIS
KOJIOBYIO TaOJymIy, mapameTpsl (n, k, d) kona, a Takyke n30BITOYHOCTD.

3amana MOpOXKIAIOIIas MaTpHIA JIMHEHHOTO OiiouHoro kona. IIpuBecTH ee K cUCTeMaTHUECKOU
dbopMe U HATH TPOBEPOYHYIO MATPHILY.

Jan nopoxnaromuil MOJIMHOM LMKJIMYECKOTO KOoJa. 3amucarh MOPOXKIAIOLIYI0 U IPOBEPOUYHYIO
MaTpPHUIIBI COOTBETCTBYIOILIETO JINHEHHOTO OJI0YHOI0 KOJa.

TpouyHBIi KCTOYHHMK 33aJaH BEPOSATHOCTSIMH cUMBOJIOB. [loctpouts kox Xaddmana s
0JIHOOYKBEHHBIX COUETaHUI, a TAaKXKe /1715 IBYXOYKBEHHBIX COUETAaHUN CMBOJIOB.

Kox I'onpa 3anan aAByMs nosimHoMamu. 3anucarh JBa IPOM3BOJIbHBIX KOJOBBIX clloBa Koja I'osja.

3amana (QyHKUMA Koppensauuu OWUTOBOM TMocienoBaTelbHOCTH. ONpenesnuTh CIeKTPaIbHYIO
TUIOTHOCTHh MOIITHOCTH U TIOCTPOUTH €€ rpauK Ha OJHOM MEPHUO/IE.

14.1.5. Bonipochbl Ha caMONIOATOTOBKY

Uem konbl Puna-Conomona otinyaroTces ot koj1oB boysza-Hoyaxypu-XokBuHrema?

B 1yeM 0COGEHHOCTH KO/IOB ¢ HU3KOW IIOTHOCTHIO MpoBepok Ha yetHocTh (LDPC)? [Touemy mpu
UX HUCIIOJIb30BAHUU OTMAJAeT HaJOOHOCTh B MHTEPIMBUHIE?

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

[Touemy Texuuka OFDM He Obuia peann3oBaHa cpasy IMOCIE €€ TEOPETHIECKOro 000CHOBaHHS?
Kakoii "Tprok" mo3Boyinii cienaTh 3TO B HACTOSIIEE BpeMs?

14.1.6. Tembl 1a00paTOPHBIX PadOT

N3yuenne nukaudyeckux konoB (7, 4). Cucremarnueckoe KOIUPOBAHHE W JIEKOJUPOBAHUE C
UCIPABICHUEM OJHOKPAaTHBIX OIIMOOK. MojenupoBaHue JBOMYHOIO CHMMETPUYHOIO KaHama C
HEe3aBUCUMbIMH olIOkamu. OLeHKa BEPOATHOCTH OMIMOKHU TOCIIE AEKOUPOBAHUS.

N3yueHne cxembl CHUCTEMAaTHYECKOro Kojaepa uukindeckoro koxa (15, 11) Ha ocHoBe
pekypcuBHOTO 1H(poBOoro ¢mibTpa. M3ydyeHne NpUHIUIOB JENEHHS IBYX TOJIMHOMOB C TOMOIIBIO
TaKuX (QUIBTPOB.

W3yueHne CBEpTOYHBIX KOJOB CO CKOPOCTBIO KOJUPOBaHMA 1/2: KOAMPOBaHUE, MOPOTOBOE
JeKOJUPOBaHUE U IeKOIupoBaHue o Butepou.

Uccnenosanue Simulink-Moienu HEKOrepeHTHOTO IEMOYJIATOPA YACTOTHO MaHUITYJIMPOBAHHOTO
(UMH) curnana ¢ HempepbIBHOH (a3oi.

HccenenoBanue CIEKTPOB CUTHAIOB C  JIMHEWHOM Moayisanuei. M3ydenue BiMssHUA Ha
CHEKTPAJIbHYIO IUIOTHOCTh (OPMBI HMMITYJIbCA-HOCUTENSI W KOPPEISALMOHHOM (yHKIMH OUTOBOM
MIOCJIEI0BATEIBHOCTH.

HccnenoBanue xona Puma-Conomona nHaj nonem GF(p), rme p - mpocroe umcno. M3ydaercs
BapHaHT KOJMPOBAaHUA S(X) = a(x)*g(X), a Tak)Ke JEKOJANPOBAHUE C UCIIPABIEHUEM OIINOOK IO CUHAPOMY
- OCTaTKy OT JEJICHUS.

14.2. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuaJdaM IJisl JUll ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI10B
I[J'ISI Juan € OrpaHUYCHHBIMHM BO3MOXHOCTAMHU 3O0POBbA W HHBAJIWJA0B MPEAYCMOTPCHEBI
AOIOJIHUTEIIBHBIC OIICHOYHLIC MATCpHUAJIbl, ICPCUCHL KOTOPBIX YKA3dH B Ta6n1/1ue 14.
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Tabmuma 14 — JlononHuTENbHBIE MaTepUATbl 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
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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