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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 11 ot « 26 » 6 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 (cneruanpHocTH) 11.04.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU M CHUCTEMBI CBSI3H,
yrBepxkaeHHoro 30.10.2014 roga, paccmorpeHa u ogoOpeHa Ha 3acenanuu kadeapsl PTC 26 utons 2018
rojaa, mpotokod Ne 11.

PazpaboTumk:
noreHt kad. PTC A. B. HoBukos

3aBeayronuii odecreuynBaromiei kad.
PTC C. B. Menuxos

Pabouas mporpaMma JUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKarOIIeH Kadeapoi:

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

PCC A. B. ®ateeB
OKCHepThl:

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

Crapumuii mpernoaaBarenb Kadeapbl
PaINO3IEKTPOHUKH U CUCTEM CBSI3U
(PCC) 10. B. 3enenenkas
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
dopMHupOBaHUE TPEIACTABICHUNH 00 OCOOCHHOCTSIX COBPEMEHHBIX M TICPCIIEKTUBHBIX 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 nucuunuHbl B cTpykType OINOII

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

[IpeniecTByomUMy  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMU  HaydajbHble 3HAHUS, SBISIOTCA:
[Mudposas 06paboTKa CUTHATIOB CUCTEM CBSI3H.

[TocneayromumMu TUCHUIUIMHAMU SIBISIFOTCS: MeToibl U YCTpoiicTBa painoOTOHUKU B CHCTEMaX
paavocBs3d, MeToapl  IOPOEKTUPOBAHMS — 3ALIUIIEHHBIX ~ CUCTEM  CBA3M, [IpoexkTupoBaHue
MH()OKOMMYHUKAIIMOHHBIX cucTeM, [IpoekTupoBaHue 3J€MEHTOB U YCTPOUCTB paauoCBs3H, Pannocss3p
u paguosenianne, CUCTEMBI U CETH Mepeaadu JaHHBIX, Teopus NOCTpOeHUs WH(POKOMMYHUKAITMOHHBIX
cereil u cucrtem, Teopus tenerpaduka, Teopus 2IeKTPOMArHUTHOW COBMECTUMOCTH PATUOITIEKTPOHHBIX
cpexacts u cuctem, @opmMupoBanue U 00padOTKa CUTHAJIOB B 3alIUIIEHHBIX CUCTEMaX CBSI3H.

3. TpeOoBaHus K pe3yJIbTaTaM OCBOCHHS JUCHUNIMHBI

[Tponecc n3yyeHust JUCUUIUTMHBI HAIIPaBJeH Ha (OPMUPOBAHHE CIIETYIONINX KOMITETECHIIHNA:

— OIIK-3 cnocoGHOCThIO OCBaMBATh COBPEMEHHBIE M MEPCIEKTUBHbIC HAIPABJICHUS Pa3BUTHUS
HUKTuCC;

— OIIK-4 CIIOCOOHOCTBIO peajin30BbIBaTh HOBBIE IPUHLIUIIBI IIOCTPOEHHUS
MH(POKOMMYHUKAITMOHHBIX CHCTEM M CETEeW Pa3IMYHBIX TUIOB MEpefayd, pacrpeneneHus, 00paboTKu H
XpaHeHUs1 HHPOPMALIUY;

— IIK-8 TroTOBHOCTBIO HCHOIB30BaTh COBPEMEHHBIE JOCTH)KEHMSI HAayKd U IE€pEeaOBbIE
MH(POKOMMYHUKAIIMOHHBIE TEXHOJOTHH, METOJAbI NMPOBEICHHUS TEOPETUYECKHX M IKCIEPUMEHTAIBHBIX
UCCIIeIOBaHUM B HAyYHO-HCCIe0BaTeNbCcKUX padoTax B obnactu UKTuCC;

B pe3ynbrare nzyueHus: AMCUUIIINHBI 00 yYaIOLIUICS TOJIKEH:

— 3HaTtb -- Koppektupytomue kojpl: OyHJaMEHTAIbHOE CBOMCTBO JTMHEWHBIX OJIOUHBIX KOJIOB.
[IpaBmwiio KoaupoBaHUs JUHEHHBIM OJOYHBIM KOJIOM. CTpPYKTYpy NOPOXKIAIOMIMX U MPOBEPOYHBIX
MaTpul] JUHEHHOro OJOYHOrO Koja B cucTeMaThueckoi ¢opme. IlpaBuio BbIUMCICHHS CHHIpOMA
JMHEWHOTro OJOYHOTO KOJa Mo MPOBEPOYHOM MaTpuile. Ponb cunapoMa rnpu 0OHapyKeHUN/UCIPaBICHUN
OIIMOOK, a TaKKe BOCCTAHOBJIEHUH CTEPTHIX CUMBOJIOB. Crioco0 pacrpeneneHus: CMHAPOMOB 1O KiaccaM
cMmexxHocTH. [IpaBuiio ompezeneHus KOJOBOTO PACCTOSHHS JIMHEHMHOro OJOYHOro KojJa MO KOZIOBOM
tabimuue. Croco0 ompeneneHuss KpaTHOCTEH TIapaHTHPOBAHHO OOHApPYKMBAEMBIX, TI'apaHTUPOBAHHO
HCHPABIISIEMBIX OIIMOOK, a TAaKXKE TapaHTUPOBAHHO BOCCTAHABIMBAEMBIX CTEPTBHIX CUMBOJOB. ['paHHIIbI
Cunrnrona, XeMMUHra M HepaBeHCTBO [mibepra 1uisi KoppekTupyroumx kojaoB. dyHmaMeHTanbHOE
CBOMCTBO LIMKJIMYECKUX KOAOB. [IpaBuio cocraBieHMs MOPOXKIAIOIIMX TOTMHOMOB IUKJINYECKUX KOJIOB.
[IpaBmiio KOJUpPOBaHUS LHUKINYECKUM KOJOM B CUCTEMAaTHYECKON U HecucTemMaThuueckon gopmax. CBssb
MOPOXKJIAIOIINX U MPOBEPOYHBIX MOJIMHOMOB LUKINYECKOIO KOJA ¢ MOPOXKIAIOLUIMMHU U ITPOBEPOUYHBIMU
MaTpUIIAMU COOTBETCTBYIOLIETO JIMHEHHOTO 0s104HOr0 Koja. Croco0 AeneHus 1 yMHOXKEHHS TOJIMHOMOB
C TMOMOUIbIO IU(POBBIX GUIBTPOB, COOTBETCTBEHHO, PEKYPCUBHBIX U TpaHCBEpCaIbHBIX. PONb ocTaTka oT
JIeJIeHUs TIpU IEKOAUPOBAHUM MUKINYECKUX KOJI0B. Crioco0 popMHUpOBaHUS MOPOKAAIOIMUX MTOJTUHOMOB
ko70B boyza-Hoynxypu-Xoksuarema (bUX). Cesa3zp mexnay kogamu BUX u xomamu Puma-Conomona
(PC). Cnoco6 xomupoBanus konom PC ¢ momouipio MaTpuilbl JTUCKpETHOro npeoOpa3oBaHus Dypne
(AI®). Crocod Bbruncienus odbparnoit marpuusl 1D wan monem 'anya. OcoOeHHOCTH CBEPTOUYHBIX
KOJI0B. Anroput™ ButepOu nekoaupoBaHusi CBEPTOUYHBIX KOA0B. OCOOEHHOCTH KOJIOB C pa3peskeHHBIMU
npoBepkamMu Ha yeTHocTh (LDPC). Cnoco0 MSTrKoro uTepaTHMBHOIO jaekoaupoBanusi konoB LDPC. --
OKOHOMHBIE (CkMMarorue) konapl: OmpeneneHne HSHTPONMUM HUCTOYHHMKA. CrocoObl BBIYUCICHUS
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SHTPONMM HMCTOYHHMKA. CBSA3b MEXKIY B3aUMHON 3aBUCHUMOCTBIO CHMBOJIOB U SHTPONMEN HMCTOYHHUKA.
[IpuHtunel BeKTOpHOTO KBaHTOBaHUsS cooOmieHuid. Crmocod moctpoenus koxa Xaddmana. Crocod
noctpoerus koaa lllennona-@ano. Criocod mocrpoenus koxa Jlemnens-3uBa. Ciocob pacuera HIDKHEH
rpaHulbl A cpeaHed unHbl Koaa. Croco® BBIYMCIEHHS HM30BITOUHOCTH 10 M TOCHIE KOAUPOBAHUS.
Crioco® BBIYMCIECHHUS MPOIYCKHON CHOCOOHOCTH KaHAIOB. -- MeToasl Moaynsiuu: Poins Mogyisiuu B
cucremMax Imnepefauyd uHpopmauuu. Pasnuune Mexay aHaioroBod M uuppoBol MomynsAuuei.
CrieKkTpanbHbIl COCTaB CUTHAJIOB JJII OCHOBHBIX METOJOB MOJYJSLMU: aMIUIMTYAHOW, YaCTOTHOM U
¢azoBoil. Ponb dopmupyromux QuUIbTpOB M BIMAHUE MEXCHUMBOJIBHON HHTepdepeHuun. YacToTHas
MaHMITYJSIUS. C HENpepbiBHOW (hazoil. B3anmMOCBsI3p METONOB MOAYNALMU C KJIACCAMU BBIXOJHBIX
YCUJIMTENIEH MOITHOCTH. [IpUHIIUIIBI MOIYJISIIIMM MHOKECTBa OPTOroHabHBIX mojaHecymux (OFDM).
Pons OFDM npu Hanmu4uu MHOTOJy4eBOCTH. BiusiHue pa3oBoro myma Ha IpOU3BOIUTEIBHOCTh CHCTEM
cBsi3u. OTHOULIEHHE CUTHAI-UIYM Ui LMQPOBBIX cucTeM cBsA3U. OO0 SHEpreTM4yeckoil M 4acTOTHOM
3G HEKTUBHOCTH CHCTEM CBs3U. [IpHHIMIIBI CHHXPOHU3AIUHN B CUCTeMaX CBs3U. [IpUHIUMBI pacIupeHust
CIICKTPA CUTHAJIOB B CUCTEMAX CBSI3H.

— yMmerb COCTaBIATh KOJOBYIO TaONHIy JIMHEHHOrO OJIOUHOTO KOAAa IO €ro MaTpule.
[TpuBOIUTE MATPUIBI JIMHEWHBIX OJIOYHBIX KOJIOB K CHCTeMaTH4ecKod ¢opme. OmnpenensiT KOI0BOE
paccTosiHAe JIMHEHHOro OJIOYHOro KoJia IO €ro MPOBEPOYHOM MaTpHlle, a TakkKe M0 KOJOBOM Taduule.
Jenuth u yMHOXaTh moinuHoMbl Haj mojem [amya GF(p) aByms cmocobamu: anreOpandeckud M C
NOMOILBI0 IU(PPOBBIX GUIbTPoB. DaKTOPU30BaTh MOJIMHOMBI C ITOMOIIBIO IPOrPaMMbl KOMITBIOTEPHOI
anreopsl SymPy. HaxonuThk 00paTHYI0O MaTpuIly AUCKpETHOTO IpeodpazoBanus Dypre Hag mosem [amya
GF(p). CocraBiaTe quarpaMMy COCTOSHHUM M pELIETKy cBepTOYHOro koja. CocTaBisTh JE€peBO Koja
Xaddwmana. Cocrasmsare koj IllenHona-®ano. CoctaBiarh Tadbmuiy koja Jlemmens-3uBa. BeraucisaTs
SHTPOIUIO 33JaHHOTO0 MCTOYHHKA. BBIUMCIATH M30BITOUHOCTB /10 U TOCJE KOAWPOBAHUS CKUMAIOIIUM
KOZIOM. BBIYMCIATH NMPOMYCKHYIO CIIOCOOHOCTh IBOMYHOI'O CUMMETPUYHOIO KaHajia CBSI3M M KaHajla co
crupanusMud. Ha kauecTBEHHOM YpOBHE H300pa)kaTh CIEKTPaJbHbIE JUAarpaMMbl CHTHAJIOB C
MOIYISAIUSIMA: aMIUIUTYyaHOH (AM), dazoBoit (®M), yacrotnoit (UM) u OFDM. BriGupats kimacc
BBIXOZHOI'O YCHUJIUTEIS MOIHOCTH UCXOS U3 BUAA MOAYJISALIMHU.

— BJagerb MerogaMu KOMIBIOTEPHOIO MOJEIMPOBAHUS COBPEMEHHBIX U IEPCIEKTUBHBIX
CUCTEM CBSA3HU. DJIEMEHTaMU MPOEKTUPOBAHUS COBPEMEHHBIX U NMEPCIEKTUBHBIX CUCTEM CBSI3H.

4. O0beM AUCHUNIMHBI U BUABI Y4eOHO#l padoThl
OO0mast TpyI0eMKOCTh JUCIHUIUIMHBI COcTaBisieT 5.0 3a4eTHBIX CIWHUIBI W MPEJICTaBIcHA B
Tabnuie 4.1.
Tabmuma 4.1 — Tpy10eMKOCTb JUCITUTIITMHBI

Bunbl yueOHOI nesTeIbHOCTH Bcero wacos CemecTpbl
1 cemectp

AyIUTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexmun 18 18
[TpakTHyeckue 3aHATHS 18 18
JlaGopaTopHbie pabOThI 24 24
CamocTtosTenbpHas pabora (Bcero) 84 84
BrinosiHeHUE MHIUBUYAIBHBIX 3aJaHUN 4 4
OdopmiteHre 0TYETOB TI0 J1aOOPATOPHBIM paboTam 24 24
[IpopaboTka JEKIIMOHHOTO MaTepuasa 10 10
CamocTosiTeTbHOE U3YYEHHUE TEM (BOIIPOCOB) TEOPETHUECKOM 28 28
9acTu Kypca
[loaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 ax3amena) 144 144
[ToaroroBka u ciaya sK3amMeHa 36 36
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OO0mmas TpyA0€MKOCTb, U 180 180

3ayerHble EnuHULB 5.0 5.0

5. Copep:xkanme Iy CHUNTHHBI

5.1. Pa3zgennl IMCUUILIMHBI 1 BUABI 3AaHATHHA
Paznenbl AMCHMIUIMHBI U BUJIBI 3aHATUH TPUBEACHBI B Ta0uIe S.1.
Tabmuna 5.1 — Pa3aensl JUCHUILIMHBL U BUABI 3aHATHI

| Sy T a § = =
: 3 3 o ==
=2 jas (o) o) 8 = o o
T 8 S < S 2 0
Ha3zBanus pa3nenoB TUCIHUILTHHbI 5 ) a a o 8 g B
= 5 © S g O = E
= = O R 38 S &
1 cemectp
1 JIuuetinbie OJI0YHBIE KOIbI 2 2 0 3 7 OIIK-3, OIIK-
4
2 I{uKIM4EeCKHre KOIbI 2 2 8 11 23 OIIK-3, OIIK-
4, I1K-8
3 Koxsr Puna-Coxomona 0 0 4 8 12 | OIIK-3, TIK-8
4 Konst boy3a-Hoynxypu-XokBuHrema 0 0 0 6 6 OIIK-3
5 CBepTOYHBIC KOJIBI. 0 0 4 5 9 OIIK-3, OIIK-
4, I1K-8
6 Huzkommornoctueie (LDPC) kozb 2 0 0 7 9 OIIK-3, OIIK-
4
7 DKOHOMHBIE (C)KUMAIOIIHE) KOJIBI. 2 4 0 5 11 | OIIK-3, OIIK-
4
8 Koasr Xaddmana u [llennona-daHo. 0 0 0 4 4 OIIK-3
9 Kopapr Jlemnens-3usa u Jlemnens-3uBa- 0 0 0 8 8 OIIK-3
VYonua.
10 IIpomyckHas cnocoOHOCTh KaHaa 2 2 0 3 7 OIIK-3, OIIK-
CBA3U 4
11 Monynsauus. CriekTpalIbHBIN COCTaB. 2 4 4 9 19 | OIIK-3, OIIK-
4, I1K-8
12 YacToTHast MaHUITYJISIIIHS C 0 0 4 4 8 I1K-8
HenpepbIBHON (a3oit
13 Ipunnunel moaymnsiuuun OFDM 0 0 0 4 4 OIIK-3
14 YacToTHas U 3HEpreTudyeckas 2 0 0 1 3 OIIK-3, OIIK-
() PEKTUBHOCTH CUCTEM CBSI3H. 4
15 IlpuHLIKIIBI CHHXPOHU3ALUU B 2 0 0 1 3 OIIK-3, OIIK-
CHCTEMaXx CBSA3U. 4
16 ITpuHLIKIIBI pacIIMPEHUS CIIEKTPa 2 4 0 5 11 | OIIK-3, OIIK-
CUTHAJIOB B CHCTEMAaX CBS3H. 4
Hroro 3a cemectp 18 18 24 84 144
Uroro 18 18 24 84 144
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5.2. Conep:xanue pa3iesioB JUCUMIIIMHBI (110 JEKIUSAM)
Coneprkanue pa3IesioB JUCITUIUIHH (I10 JICKITUSAM ) IPUBEICHO B Tabuiie 5.2.
Tabmuma 5.2 — Conepsxanue pa3ie’aoB TUCITUILINH (10 JICKITHSIM)

HazBanus paznenon Coneprkanue pa3iesioB AUCITUIUTHHBI (10 JISKIIUSIM)

TpynoemMKocTsb,
q
dopmupyemble
KOMIICTCHITIH

1 cemectp

1 JIunetinble OJI0YHBIE [Topoxxnaromas marpunia.Kogosas tadimima.Kogosoe 2 OI1K-3,
KOJIBI paccrostaue. KpatHocTs 0OHApYKEHHUS, HCIIPABICHHS OIIK-4
1 BOCCTAHOBJICHUS CTEPTHIX CUMBOJIOB.Onipe/iesicHue
KOJIOBOTO PACCTOSIHMS 10 KOJJOBO
tabnuie.CucreMarnyueckasi popMa mopoxxaarone
Martpuusl.lIposepounas
Marpuna.Cuaapom.OnpeneneHrue KOJ0BOTro
pacCTOSHUS TIO POBEPOYHON MaTPHIIE.

Hroro 2

2 I{uKIM9IeCKre KOIbI DOyHIaMEHTAIIBHOE CBOMCTBO LIMKJIMYECKUX 2 OI1K-3,
Ko10B.HyJb-110JIMHOM M €ro OIIK-4
¢baxropusanms.[Iopoxaaronuii MOJIMHOM U €ro
€IMHCTBEHHOCTH 1A 3aJaHHOTO Koaa.CBs3b
MOPOXKIAIOIIETO MOJTMHOMA U MOPOKIA0IIEH
Matpuilbl. [ IpoBepoUHbIN MOJUHOM, €r0 CBA3b C
MpoBEPOYHOI MaTpuiieil. CucteMaTu4ecKuii
HUKIWYecKUi KoJI.CuCTeMaTHYeCKU KoJep Ha
ocHoOBe 1udpoBoro ¢uibTpa.Pons ocraTka ot
JICJICHUS IBYX MOJIMHOMOB.JleKoApoBaHue ¢
UCTpaBJICHUEM OMMOKH.[[exonupoBaHue ¢
BOCCTAHOBJIEHUEM CTEPTHIX CUMBOJIOB.

Hroro 2

6 HuskomnoTHOCTHBIE [TpuHIIMTD TOCTPOEHUS MPOBEPOUHBIX MaTpuil.Criocoo 2 OIIK-3,
(LDPC) konapt BBIYMCIICHHS TIOPOKIAFOIIEH MATPHULIBI IO OIIK-4
npoBepouHOi. [ IpuHIIMT HTEpaTUBHOTO

JEKOIUPOBAHMSI C MATKUMU PELICHUSIMHU.

Hroro 2

7 DKOHOMHBIE CobcTBeHHas nHGopMaLUs. IHTPOIHS 2 OIIK-3,
(c’xuMaroue) KoJsl. nucrouynuka.M30erounocts.B3anmuas OIIK-4
uHpopmanus. [ IpuHIUIBI BEKTOPHOTO KBAHTOBAHUS
MCTOYHHUKA.

Hroro 2

10 IlponyckHast Ckopoctb nepenaun nadopmanuu. IlpomyckHas 2 OIIK-3,
CIOCOOHOCTh KaHaja cnioco6HocTh.IIporyckHas ciocoOHOCTh IBOMYHOTO OIIK-4
CBSI3U CUMMETPHYHOTO KaHasa cBsi3u.lIpormycknas
CMOCOOHOCTh KaHajla O CTUPAHUSIMH.

Hroro 2

11 Monaynstuus. Ponp Mopynsiuyuu B cuctemax nepenadyu 2 OIIK-3,
CnexTpanbHblii cocTaB. | uH(Mopmaruu.Pazmuune ananoroBoit u mudpoBoi OIIK-4
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Moaynsauuu. TpeGoBaHUs K CIIEKTPaM CUTHAJIOB B
COBPEMEHHBIX CUCTEMAX NepeIaun

nHpopmanuu. Termoroit mrym.CriekTpaibHas
MJIOTHOCTh MOITHOCTH curHazia.CreKTpbl CUTHAJIOB €
AM, ®M, UM u OFDM moaynsuusimMu.

Hroro 2
14 YacroTrHas u Ces13p Mexy "aHanmoroBbeiM" 1 "1iudpoBeIM" 2 OIIK-3,
JHEpreTuyecKas OTHOILLIEHUAMM cUrHai-mryM. Hopmuposannas OIIK-4
3¢ ()eKTUBHOCTh CUCTEM | IPOMYCKHAsI CIOCOOHOCTH KaHana.CKOpoCTh
CBSI3H. konupoBanus. Teopema llleHHoOHa, ee

wiumoctpanus. [Ipenen lllennona, mpeaen IBOMYHOTO

KaHaJla CBSI3U: KECTKHUE PEUICHUSI U MATKHE PEIICHUSI.

Uroro 2
15 TIpuHIHUIIBEL KorepentHocts npu npreme u 06paboTke 2 OIIK-3,
CHHXPOHHU3AIMU B curnana.BoccranoBnenue Hecyuieit yactorsl.IleTis OIIK-4
CUCTEMAax CBS3H. Kocraca.BoccraHoBieHHE TAKTOBBIX

nmnyibcoB.Jlerexkrop ['apanepa.

Hroro 7
16 ITpunHIuIb JlocToMHCTBa CUTHAIOB C PACIIMPEHHBIM 2 OIIK-3,
pacmmpeHus CexkTpa criektpom.lIceBnocmyqalinple MOCIE0BATEIbHOCTH OIIK-4
CUTHAJIOB B CHCTEMax (M-nocnenoBarensHocTH ). Konbt [N'onaa.

BSI3U.

B3 Htoro 2
Hroro 3a cemectp 18

5.3. Pa3znenbl AMCUMILUIMHBI M MEKIMCUMILIMHAPHBIE CBS3HU ¢ 00eceYBAIOIMMU (MPeabIyIMM)
U o0ecneynBaeMbIMHU (MOCJIeTYIOIMMH) M CHUILTHHAMMA
Pa3nensl TUCHUIUIMHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00eCneYnBAOIIMMHU (MIPEABIAYIIUMU) U

obecrnieurBaeMbIMH (ITOCIICTYIOIIMMH ) TUCIUTUIMHAMH TTPEICTaBICHBI B Ta0IHIEe 5.3.

Tabmmma 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXAUCITUIUTMHAPHBIE CBS3U

Ne pasaciioB JaHHOU JAUCHUIUIUHBL, TJIST KOTOPBIX HCOGXOI[I/IMO HU3YUCHUC

Hanmenosanue o0ecneunBaromuX 1 06eCIIeUMBAEMbIX JUCIUTIINH
JVICTIATUTAH
112 3|4 5/6|7 8|9/ 10 1112 13|14 15 16
[TpenmecTByroIME JUCIUTUTAHBI
1 Hudpoas o6paboTka N
CHUTHAJIOB CHCTEM CBSI3H
[ocnenyromue TUCIUITITMHBI

1 Metonbl 1 ycTpoiicTBa
paguo(OTOHUKH B +
cHCcTeMax PagroCBs3H
2 Metoasl
MIPOEKTUPOBAHHUS

pOEKTHpOBa + N N
3aLIUIEHHBIX CUCTEM
CBSI3U
3 IIpoexkTupoBanue
UH(POKOMMYHUKAITHOHHBIX + + |+ + |+ |+
cucTeM
4 IIpoekTupoBanue + |+ | + + |+ |+ ]+ |+ |+

7
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3JIEMEHTOB U YCTPOWCTB

panuocBs3u
5 Papnocssse u + 1+ + !+ 1+ + o+ o+ |+
paavoBenIaHue

6 CucrteMsl U ceTu + + | o+ +

nepesayu JaHHbIX

7 Teopust nocTpoeHUS
UH(POKOMMYHUKAITUOHHBIX + + |+ L A e
CeTel U CUCTEM

8 Teopus Tenerpaduxa + +

9 Teopus
ANEKTPOMATHUTHOMN
COBMECTUMOCTH + +
panuo3JIEKTPOHHBIX
CpPELCTB ¥ CUCTEM

10 ®opmupoBanue u
00paboTKa CUTHAJIOB B
3alIUIIEHHBIX CUCTEMaX
CBSI3U

5.4. CooTBeTcTBHE KOMIIETEHINH, GOPMHUPYEeMBbIX IPH M3y4YeHHUH AUCHUILIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIIETEHIMI, (POPMUPYEMBIX MHPU HU3YYCHHH IUCUUIUIMHBI, U BHUJIOB 3aHATUN
IIpesicTaBjIeHo B Tabauue 5.4.
Tabnuna 5.4 — CooTBeTcTBHE KOMIIETEHIMH, (HOpMHpYyEeMbIX NMPU U3YYEHUH TUCHUILUIMHBI, U BUJOB

3aHSITUN
= Bu bl 3aHsTHIA
= .
. .

) ) Qo

E < 3 8 8 ®opMBbl KOHTPOJIS

= = = = =

o =% S <

~ = = O

OIlK-3 + + + + JomamrHee 3amanue, Otuer
M0 UHIUBUIYATHHOMY
3ajanmnio, Koncrmekr
caMonoAroToBkH, OTUeT 10
nabopaTopHoi pabore, Tect
OIIK-4 + + + Otuer no nabopaTopHOi
pabote, TecT
I1K-8 + + Otuer no nabopaTopHoOi
pabote, TecT
6. NuTepakTUBHBIE MeTOBI U (POPMBI OPraHU3al UK 00yUYeHUs!
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThl
HaumenoBanue nabopaTopHbIX paboT npuBeAeHo B Tadmuie 7.1.
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Tabmuia 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

HasBanus pasznenos

HaunmenoBanue nabopatopHbix paboT

TpynoeMKocCTb,

q

dopmupyembie
KOMITETCHITH

1 cemectp

2 [uknudeckue KOAbl

N3yuenune nukimmueckux koqoB (7, 4).
Cucrematuueckoe KOAMPOBAHUE U JIEKOTUPOBAHUE C
WCIPABJICHUEM OJHOKPATHBIX OIIMOOK.
MopenupoBaHue JBOUYHOTO CHMMETPUYHOTO KaHaa
C He3aBHCUMBIMU orOKkamu. OIeHKa BEPOSITHOCTH
OLIMOKH IOCTIE IEKOAUPOBAHUS.

N3ydeHne cXxeMbl CHCTEMAaTHYECKOro KoJiepa
nukangeckoro koaa (15, 11) Ha ocHoBe
PEKypCUBHOTO U poBOro GuibTpa. M3yueHue
MIPUHIIAIIOB JCJICHUS JABYX MOJTMHOMOB C ITOMOIIIBIO
TaKuX (PUIBTPOB.

Hroro

OIIK-3,
OIIK-4,
[1K-8

3 Konsl Puma-Comomona

Uccnenosanue kona Punga-CoiaoMoHa Haj mojaem
GF(p), rae p - nmpoctoe uucio. U3yuyaercs Bapuant
KoJupoBaHus s(X) = a(x)*g(x), a Takxke
JIEKOTUPOBAHHE C UCITPABIICHHEM OLIHOOK 110
CHHJIPOMY - OCTATKy OT JICJICHUSI.

Hroro

I1K-8

5 CBepTOUYHBIE KOJBI.

N3ydeHnue cBepTOYHBIX KOJIOB CO CKOPOCTHIO
KOJUpoBaHus 1/2: KogupoBaHKE, TOPOTOBOEC
JIEKOIUPOBAHKE U AeKoIupoBaHue o Burepou.

Hroro

I1K-8

11 Monynsaus.
CrexTpaibHbIA COCTaB.

HccnenoBanue CriEKTpOB CUTHANIOB € JIMHEHHOU
Moxaysinuen. Mi3yuenne BIUsSHUS HA CIIEKTPAIBHYIO
IUIOTHOCTH (DOPMBI UMITYJIbCA-HOCUTENS U
KOPPEISAIUOHHON PyHKIIMHU OUTOBOM
IIOCJIEI0BATEIbHOCTH.

Hroro

I1K-8

12 YacroTHas
MaHMITYJISIHS C
HenpepbIBHOHU (azoit

Uccnenoanmne Simulink-Moieny HeKOrepeHTHOTO
JIeMO/1YJIATOpa YaCTOTHO MaHUMyaupoBanHoro (YMH)
CUTHaJIa ¢ HempepbIBHOM (azoil.

Hroro

I1K-8

Hroro 3a cemectp

24

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)

HanmMeHnoBaHue MpakTUYECKUX 3aHATUN (CEMUHAPOB) MpUBEACHO B TaduIe 8.1.
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Tabnuua 8.1 — HaumeHoBaHMe NPAaKTUYECKUX 3aHATUH (CEMHHAPOB)

HaszBanus pasnenos

HanmMeHoBaHME MPaKTHYECKUX 3aHATUN (CEMHUHAPOB)

TpynoemMKocTsb,

q

dopmupyemsbie
KOMITETCHITH

1 cemectp

1 JIuuetinple 0104YHBIE
KOJbI

CocraBienue Ko/10Bo# Tabnuiel. OnpeneneHue
KOJIOBOT'O PACcCTOSIHUS 1O KOJOBOI
tabauue.OnpeaeneHne KpaTHOCTH TapaHTUPOBAHHOTO
oOHapyKEeHHUsI, UCIIPABIICHUS U BOCCTAHOBJICHUS
CTEpThIX cuMBOJIOB.IIprBeeHue nopoxaaromen
MaTpHUlIbl K cucTeMaruyeckoit popme.CBsi3b
MOPOXKIAIOIIEH MAaTPUILBI C TPOBEPOYHON. CHHIIPOM.
JlexonupoBaHue ¢ UCIIPABICHUEM OJHOKPATHBIX
OLINOOK.

Hroro

OIIK-3

2 [{uKIM9IeCKHe KOIbI

Omnpenenenne NOpoXIAIOLIEH MATPHUIIBI 1O
opoXKaaroleMy noauHomy.OnpeneneHue
MIPOBEPOYHOTO TOJIMHOMA TIO
nopoxaaroiiemy.KoanpoBanue cucreMaTH4eCKiUM
kosom.IIpoBepka GpyHIaMEHTAIBHOTO CBOMCTBA
LIUKInYeckoro koaa.HaxoxaeHue 4acTHOro 1
OCTaTKa OT JICJICHUS ABYX MMOJMHOMOB:
anredpanveck v ¢ MOMOIIbIO IIUPPOBOTO
¢unbTpa.Koppekrop: nexkoaupoBanue ¢
WCIIPABIIEHUEM OJJHOKPATHBIX OIIHUOOK.

Hroro

OIIK-3

7 DKOHOMHEIE
(CKUMarOIINE) KOJIBI.

Omnpenenenne coOCTBEHHOM

nHopmatuu. OnpeeieHre SHTPOTHN
ucrouHuka.OmnpeneneHne n30bITOYHOCTH
ncrouHnka.OmnpezeieHne B3auMHON
uHpopmanuu.M3ydeHrne npuHIIUIIOB BEKTOPHOTO
KBaHTOBAHUS UCTOYHHKA.

Hroro

OIIK-3

10 ITponyckHas
CIIOCOOHOCTH KaHana
CBSI3H

Brruncienue HpOHYCKHOﬁ CIIOCOOHOCTHU PAa3JIMIHBIX
KaHaJIOB CBA3U.

Hroro

OIIK-3

11 Monynsusi.
CrexTpanbHbIid COCTaB.

Pacuer cnekTpanbHON INIOTHOCTH UMITYJIbCOB
TPeyrojibHON (POPMBI HA OCHOBE U3BECTHOM
CTIEKTPAIbHOM TUIOTHOCTH UMITYJIECOB
NpSIMOYTOJIbHO (popmbl. Pacuer KoppesimoHHBIX
(GYHKIHN 7151 HEKOTOPBIX BHIOB MOTYJISIIIAH: C
JMHEWHBIM IpeoOpa3oBaHueM OUTOB (CymMMa U
Pa3HOCTH), C UepeAoBaHUEM TOJIAPHOCTH (AMI,
UIIN), ¢ nuxnnyeckum npeodpasoanuem (MLT-
3).Pacuer cnekTpanbHbIX IUIOTHOCTEHN MO
KOppersiuoHHbIM GyHKIusAM.IlocTpoenue
COOTBETCTBYIOIINX TPAPHUKOB, X aHAIU3.

OIIK-3
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Htoro

16 ITpuHLMIIBI
paclIUpeHus CieKTpa
CUTHAJIOB B CHCTEMAX
CBSI3H.

I'enepanys nceBaOCIy4aiHbIX IOCIEA0BATEILHOCTEH
(M-mocnenoBaTenbHOCTEH) C TOMOIIBIO IIU(PPOBBIX
¢bunpTpoB.CBolicTBa M-miocnenoBarenbHocTe. Kombt

Tonna.

OIIK-3

Hroro

Htoro 3a cemecTp

18

9. CamocrosiTesibHast padoTa
Bunael camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUHU MTPE/ICTABICHbI B

tabmue 9.1.
Ta6mmma 9.1 — Bunbl camocToaTenbHON paboThI, TPYI0EMKOCTh U (HOPMUPYEMBIE KOMIIETEHITUN
) LN
= g =
2 = =
. o O =
Bunel camoctosiTenbHON = 29
HasBanus pasznenos s 7 S5 DOpMBI KOHTPOJIA
paboThI S S E
=3 &2
a e g
~ S
1 cemectp
1 JInuetinble OJI0YHEIE IToarorosxka x 2 OIIK-3, |/lomamHee 3amanue, Tect
KOJbI MPAKTUYECKUM 3aHSATHIM, OIIK-4
ceMHUHapam
[IpopaboTka JeKITMOHHOTO 1
MaTtepuana
Hroro 3
2 [uknudeckue KOAbl IloaroroBka k 2 OI1K-3, JlomalirHee 3agaHue,
MPAKTUYECKUM 3aHATHUSIM, OIIK-4, |Otuer no mabopaTopHOit
ceMUHapam I1K-8 pabore, Tect
[TpopaboTka JEKIIMOHHOTO 1
MaTtepuana
Odopmienune oT4eToB 1O 8
nabopaTOpHBIM paboTaM
Hroro 11
3 Konsl Puma-Comomona | CaMocCTOSTEIILHOE 4 OIIK-3, Koncnoekr
n3y4yeHue TeM (BOTIpPOCOB) I1K-8 caMonoaroToBku, OT4yer
TEOPETUUECKOU YaCTH no nabopatopHoit padore,
Kypca Tect
OdopmneHre 0T4eTOB MO 4
nabopaTopHBIM paboTam
Hroro 8
4 Kogs! boyza-Hoynxypu- | CamocTosTensHOe OIIK-3 Tect
XOoKBHHTEMA M3Yy4eHHEe TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH
Kypca
Hroro 6
5 CBepTOUYHBIE KOJBI. [TpopaboTka JEKIIMOHHOTO 1 |OIIK-3, |Oryer mo mabopaTopHOi
Martepuaina OIIK-4, |pabote, Tect
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OdopmieHune oT4eTOB O
nabopaTopHBIM paboTaM

Htoro

I1K-8

6 Hu3KomIoTHOCTHBIE
(LDPC) komp1

CamocrosiTenpHOe
n3y4deHue TeM (BOTpOCOB)
TEOPETUYECKOMN YaCTH

Kypca

[IpopaboTka JTeKITMOHHOTO
Mmarepuaia

Hroro

OIIK-3,
OIIK-4

Koncmekt
CcaMOINOATroTOBKH, TecT

7 DKOHOMHEIE
(c’)KUMaroLIUE) KOJBI.

IToaroroBka x
MPAKTUYECKUM 3aHSITHSIM,
ceMUHapam

[IpopaboTka JTeKITMOHHOTO
Mmarepuaia

Hroro

OIIK-3,
OIIK-4

Jomamaee 3amanue, TecT

8 Konpr Xaddmana u
[Iennona-dano.

Brinonnenue
VHJIMBU1yaJIbHBIX 3a/1aHUN

Hroro

OIIK-3

Ortuer 1o
WHIUBUAYAIbHOMY
3ajanuio, Tect

9 Konr! Jlemnensa-3uBa u
Jlemmensa-3uBa-Yoiyga.

CamocrosTenbHoe
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETHYECKOI YacTH

Kypca

Hroro

OIIK-3

KoHncmekt
CcaMoNnoAroTOBKH, TecT

10 ITponyckHast
CIOCOOHOCTh KaHaja
CBS3U

IloaroroBska k
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapam

IIpopaboTka JIEKIIHOHHOTO
Martepuana

Hroro

OIIK-3,
OIIK-4

Jomarmuee 3amanue, Tect

11 Monynsusi.
CrekTpanbHblid COCTaB.

IToaroroBka x
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IIpopaboTka JIEKIIHOHHOTO
Martepuana

Odopmienune oT4eToB 1O
nabopaTOpHBIM paboTam

Hroro

OIIK-3,
OIIK-4,
[1K-8

JlomarHee 3aj1anue,
Otuer o nabopatopHoi
pabore, Tect

12 YacTtoTHas
MaHUITYJISIIUSA C
HeNpepbIBHOH (a3oit

OdopmneHre 0T4EeTOB 1O
nabopaTopHBIM paboTam

Hroro

I1K-8

Otuer o nabopatopHoi
pab6orte, Tect

13 TTpuHumnbe
monysssunn OFDM

CamocTosiTenbHOE
M3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

OIIK-3

Tect
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Hroro 4
14 YactoTHas u [IpopaboTka JIEKIIHOHHOTO OIIK-3, |Tecr
SHEpreTHYecKas Marepuaia OIIK-4
3P PEKTUBHOCTH CUCTEM Wroro 1
CBSI3HU.
15 IlpuHuumnst [IpopaboTka JIEKIIHOHHOTO 1 |OIIK-3, Tecr
CHHXPOHHU3AIMU B Marepuaia OIIK-4
CHCTEMax CBS3H. iroro
16 ITpuHuUIB IToaroroBka x 4 OIIK-3, Jomamnee 3amanue, TecT
paclIMpeHus CIeKTpa MIPAaKTUYECKUM 3aHATHSM, OIIK-4
CUTHAJIOB B CHCTEMaXx ceMHHapaMm
CBA3H. [IpopaboTka JTeKITMOHHOTO 1
Marepuana
Hroro S)
Hroro 3a cemectp 84
ITonroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 120
10. Kypcosoii npoekT / kypcoBasi pabora
He npeagycmorpeno PYIL.

11. PeliTuHroBasi cucreMa JJisi OlEHKHU yCIeBAeMOCTH 00y4aro M XCH

11.1. bajuibHbIE OLIEHKH JIJIS1 3J1IeMEHTOB KOHTPOJISI
Tabnuna 11.1 — bayuibHbIe OLIEHKHU 1 3JIEMEHTOB KOHTPOJIS

N N MakcuMmalibHbIN
. MaxkcumanbHbIA MaxkcumanbHbIA
DnemMeHThl y4eOHOI 0as 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | 0Gain 3a nepuon
JESITETbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
JlomamtHee 3amaHue 12
Koncnekr 12
CaMOTIOITOTOBKHU
Otuer no 8 8 8 24
WHIUBUTYAIbBHOMY
3a/IaHUIO
OTueTt o mabopaTopHOi 4 6 6 16
pabote
Tect 2 2 2 6
Hroro makcumym 3a 22 24 24 70
nepuos
OK3aMeH 30
Hapacraromum urorom 22 46 70 100
11.2. IlepecueT 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GayIOB B OIEHKH 32 KOHTPOJILHBIE TOUKH MpECTaBeH B Tadymie 11.2.
13
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Tabnuua 11.2 — IlepecueT 0ayijIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH

bajuibl Ha 1aTy KOHTPOIBHOM TOUYKH O1enka

> 90% oT MakcuManbHOM cymMmbl 6aiioB Ha aaty KT 5

Ot 70% 10 89% oT MakcuManbHOM cyMMbl OayutoB Ha gaty KT

4
Ot 60% 1o 69% oT MakcuMabHOM cyMMBbI O6aytoB Ha naty KT 3
2

< 60% ot MakcuManbHOI cymMMbl OaisioB Ha naty KT

11.3. IlepecueT cyMMBbI 02/1710B B TPAAHIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl OAIJIOB B TPAJAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEICTAaBICH B TaliHIe
11.3.
Tabnuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OI[CHKY

HroroBas cymma 6aios,

Onenka (I'OC) YYHUTBIBACT YCIEITHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4YHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
85-89 B (ouens xoporio)
4 (xopor10) (3a4TeHO) 75-84 C (xoporio)
70-74
D (ynoBneTBoputTeiabHO)
3 (yIOBIETBOPUTEIHHO) 65 - 69
(3auTeHo) 60 - 64 E (mocpenctBeHHO)

2 (HeyIOBIIETBOPUTEIIBHO) (HE

Hwuxe 60 6aiuios F (HeymoBiI€eTBOPUTEIHLHO
3a4TEHO) (eyn P )

12. Y4ueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE 00ecTeYeHHe TUCIIUILTHHbI

12.1. OcHoBHas JuTEpaTypa

1. Tankun, BsuecnaB Anexcanaposuu. Ludposas mobunbHas paguocsssb [Tekcer] : ydeOHOe
nocobue ams By30B / B. A. 'ankuH. - 2-e uzn., nepepad. u aon. - M. : ['opsiyast nunus - Tenekowm, 2012. -
592 c. : un. - (Yuyebnoe mocobue. CrienMaibHOCTh 711 BBICIITUX y4eOHBIX 3aBefeHui). - bubmuorp.: c.
580-581. - Ilpeam. ykas.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (Hanuuue B OGMOIMOTEKE
TYCVYP - 40 sk3.)

2. BonkoB, Jles HuxonaeBnu. Cucremsl nudpoBoil panuocsssu. ba3oBele Meroabl U
XapaKTepUCTHUKH : YueOHoe nocobue /i By3os / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. [llunakos. -
M. : Dxkotrpenns, 2005. - 390[2] c. : un., Tabn., moptp. - (bubnuoreka MTC & GSM). - bubmuorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (mamuuue B 6udmmoreke TYCVYP - 42 3k3.)

12.2. lonotHuTEIBHAS TUTEPATYPA

1. Meronbl TOBBILIEHUS JHEPreTHUECKOW M  CHEKTpalbHOW 3((deKTUBHOCTH LUPPOBOH
paauocBsszu: YuebHoe nocodue / Bapraysun B.A., Hukun N.A. - CI16:BXB-Iletep6ypr, 2013. - 352 c.
ISBN 978-5-9775-0878-0 [DNEeKTPOHHBII pecypc] - Pexum JOCTyTIA:
http://znanium.com/catalog/product/943520 (nara obparenus: 27.06.2018).

2. Cxuisip, bepnapa. Lludposas cBs3b: TeopeTrnueckue OCHOBBI M NMPAKTHYECKOE MPUMEHEHHUE :
ITep. ¢ anrn. / b. Cxisap ; mep. I'po3a E. I'., mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e u3zf., ucrp.
- M. : Bunbsamc, 2004. - 1099[5] c. : un, Tabxn. - bubnuorp. B xoHie ruas. - [Ipenm. ykas.: c. 1093-1099. -
ISBN 5-8459-0497-8 : 481.80 p., 438.00 p., 279.20 p. (Hammune B 6ndmuoreke TYCYP - 18 3K3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOU S

12.3.1. O0s3aTeabHbIe Y4eOHO-MeTOAMYECKHE T0COOHus
1. COopHMK KOMIBIOTEPHBIX JIAOOPATOPHBIX pPAOOT MO CHUCTeMaM CBs3M: Meroandeckue
yKazaHus K jgabopatopHbiM pabotam / HoBukoB A. B. - 2018. 151 c. [DnexkrponHsbIid pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/7149 (nata obpamenus: 27.06.2018).
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2. Jemonynsauus 1mudpoBeix curHaiaoB. CTaTUCTHUECKUN W CUTHATBHBIA TOIXOABI: YueOHOe
nmocooue / HoukoB A. B. - 2018. 51 «c¢. [DnekrtponHslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/7150 (gata obpamienus: 27.06.2018).

3. MUccnenoBanue xonoB Puna-Conomona: Metoauueckue ykazaHus K Ja0opaTopHO paboTe 1mo
cucremam cBs3u / HosukoB A. B., YrerenoB M. JI. - 2018. 10 c. [Onekrponusii pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/7361 (mara obpamenus: 27.06.2018).

4. Teopus snexTpuueckoit csizu: Yuebnoe nocodbue / Axymuandes 1O. I1., beparapar A. C. -
2015. 196 c. [DnekTponHbIii pecypc] - Pexxum pocryna: https://edu.tusur.ru/publications/5858 (mara
obpamenus: 27.06.2018).

5. Teopus »snexkTpuueckoi CBsA3M: Y4eOHO - METOJUYECKOe IMOocoO0ue I MPOBEACHUS
MPAKTUYECKUX 3aHATUH M CaMOCTOATENbHON paboTsl cryneHToB / AxymuauyeB 1O. I1. - 2012. 202 c.
[DnexTponnbIii pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/1758 (mata oOparmeHus:
27.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE MTOCOOMS /ISl JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI M
HHBAJIHI0B

Y4eOHO-METOAMUECKHE MAaTePUAITBI JIJISI CAMOCTOSATEIHLHOM U ayIUTOPHON pabOThl 00YyJarOIINXCs
W3 YUCia JIUI C OTPAaHMYEHHBIMU BO3MOHOCTSIMHU 37I0POBbSI 1 MHBAJIUIOB MPEIOCTABIISIIOTCSA B hopMax,
a/IaITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbS U BOCTIPUSATHS UHGOPMAITUH.

JIst iu1 ¢ HAPYIIEeHUsIMU 3PeHust:

- B (popMe 3JIEeKTPOHHOTO JOKYMEHTA;

— B IIEYaTHOH (pOopMe yBETMUECHHBIM MIPHU(PTOM.

JLJis1 1M1 ¢ HAPYILIEHUSIMHU CJIyXa:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

Jlais1 U1 ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJIbHOIO anmnapara:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOM opme.

12.4. IIpodeccuonanbHbie 6a3bl JAHHBIX 1 HMH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydyeHuu TUCHUILIMHBI PEKOMEHAYETCs UCIOIB30BaTh 0a3bl JaHHBIX, HH(OPMALMOHHO-
CIIPABOYHBIE 51 IIOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVPa €CThb JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHUYECKOE o0ecnieyeHne JUCIUIIMHBI U TpedyemMoe MporpaMMHoe
odecrneyeHue

13.1. O6uue TpedOBaHUS K MATEPUAIBLHO-TEXHUYECKOMY U MPOrPAMMHOMY 00ecne4yeHuIo
AMCUMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecnedeHne 1Jisl JJeKIIMOHHbBIX 3aHATHH
Jlnis mpoBenieHHs 3aHATUI JIEKIIMOHHOTO THIIA, IPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAIUM,
TCKYIIECTO KOHTPOJIA U HpOMe}KYTO‘-IHOI\/’I aTTeCTal UCIOJIB3YyCTCA yqe6Ha$1 aAyauTopus ¢ KOJIMYCCTBOM
MOCaZOYHbIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApTHON y4deOHOW MeOensblo.
Nmerorcss 1eMOHCTpallMOHHOE OOOpyIOBaHUME M yuyeOHO-HarJIsAgHble MocoOus, oOecrneunBaronye
TeMaTU4YeCKHe WILTIOCTPALMH M0 JEKIIMOHHBIM pa3zesaM JUCIUIIIHHBI.

13.1.2. MaTepuaJbHO-TeXHHYECKOE U IPOrPaMMHOe o0ecnedeHne JJIsl MPAKTHYEeCKUX 3aHATHH

VYuebHas nabopaTtopus HHPOPMALMOHHBIX TEXHOIOTUN

ydeOHasi ayIuTOpHs JJISi TPOBEACHUS 3aHSATHI TPAKTUYECKOTO THIIA, ydeOHas ayTuTOpHs s
MIPOBE/ICHUS 3aHATUN JJaOOPATOPHOTO THIIA, IIOMELIEHHE JJISi KypCOBOTO NMPOEKTUPOBAHUS (BBIMOIHEHUS
KYPCOBBIX paloT)

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

Onucanue uMeromnierocs 000pyI0BaHus:

- locka marautHO-MapkepHas BRAUBERG;

- LMC-100103 Dxkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,

CornacosaHa Ha noprane Ne 33828 15



YepHas KaliMa I10 IIEpUMETPY;
- [Ipoextop NEC «M361X»;
- CucremHsIit 6710k (16 mmiT.);
- Monutopst (16 mrt.);
- Komnsrorep;
- KommutekT cnenuann3upoBaHHON yueOHOM MeOenu;
- Pabouee mecto npenopasares.
[IporpammHoe obecrieueHue:
Google Chrome
Microsoft Windows 7 Pro
OpenOffice
PTC Mathcad13, 14

13.1.3. MaTepuajbHO-TeXHHYeCKOe H IPOrpaMMHOe o0ecrniedeHne 1Jis1 JJa00paTOPHBIX padoT

JlaGopaTopust 3alIUIIIEHHBIX CUCTEM CBS3U

yueOHasi ayIuTOpus AJs MPOBEIEHUS 3aHATHH MPaKTUYECKOTO TUIA, yuyeOHas ayJTuTopus s
MIPOBE/ICHUS 3aHATUHN J1aOOPATOPHOTO THIIA

634034, Tomckas ob6nacts, r. Tomck, Bepmuauna ynuna, a. 47, 432 ay.

Onucanue uMeromerocss 000py10BaHus:

- [IpuGops! usmepurensHbie (17 mrT.);

- Makerts! 1abopatophsie: "MccnenoBanue CIEKTPOB UMIIYJIbCHBIX MOAYJIMPOBAaHHBIX CUTHAJIOB',
"UccnenoBanne nmpeoOpa3oBaHus HEMPEPBIBHBIX BEJIWYUH B IU(PPOBOM ABOoMUYHBIN Koa", "McciaenoBanue
MHOTOKaHAJIBHOH CHCTEMBI Tiepeqaud HMHQPOPMAlMd C BPEMEHHBIM  pa3jeliecHueM KaHaJIoOB',
"HccnenoBanue CUCTEMBI CBSI3U C Jenbra-monynsuuen”, "MccnemoBanue OMOPTOrOHAIBHOTO Koja',
"UccnenoBanue cBeprounoro koaa", "Koj ¢ mpoBepkoi Ha Y€THOCTh U LIUKJIMYECKUH KOA'";

- Komnsrorep WS3;

- Komnsrotep Celeron (4 mT.);

- TeneBuzop ma3MeHHbIl Pioneer ¢ quaronanpro 3kpaHa S1;

- KommekT cnennanu3zupoBaHHoi yueOHON MeOenu;

- PaGouee mecto npemnoaaBaress.

[TporpamMmmHoOe obecrieueHue:

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

13.1.4. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe o0ecnedyeHue 1JIs1 CAMOCTOSTeIbHOI padoThl
s camocToATenbHOM pabOThl MCIONB3YIOTCS yueOHblE ayIUTOpUU (KOMIBIOTEPHbIE KJIACChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnactp, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMck, Bepmmauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmununa ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:

- yueOHast mebernb;

- komnbroTeps! ki1acca He Hibke IIDBM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMIIBIOTEpPHI MOJKIIOYEHb K ceTu «VHTepHeT» M o0ecnedyuBaroT JOCTYN B 3JEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TepeueHs MpOrpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;
- Google Chrome.

13.2. MarepuajibHO-TeXHHYeCKOe o0ecneyeHHe TUCHUIINHBI VIS JTUL C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIN/I0B

OcBoeHME TUCLUIUIMHBI JUIAMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMM 3/10pOBbS U HWHBAJIUJaMU
OCYILECTBIISIETCA C UCIIOJIb30BAHUEM CPEJCTB 00yUEHUS OOILEro U CeluaIbHOr0 Ha3HaYCHUS.

[Tpu 3aHATHSIX C OOy4arOIMMKCS € HapyWIeHUsIMH CJyXa IPEelyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOLIEH amnmaparypbl, MyJIbTUMEAUMHBIX CPEACTB M JPYrUX TEXHUYECKUX CPEICTB
npuema/mepenayn yueOHoil nHpopManuu B JOCTYHHBIX (popMax, MOOMIIBHOM CHCTEMBI IMPETOIaBaHUs
U1 00y4arOUIMXCsl ¢ MHBAINIHOCTBIO, TOPTATUBHOM MHAYKIMOHHOW CHUCTEMbl. YueOHas ayauTopHus, B
KOTOpOM 3aHMMAIOTCs 0OydarolMecs C HApYyLIEHUEM cilyXa, 00OpyloBaHAa KOMIBIOTEPHON TEXHHUKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOU, S3JIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHON CUCTEMOM.

[Tpu 3aHATHAX C O0YUYAIONIMMUCS € HAPYIIEHUSIMH 3PEHUSAMM [IPETYCMOTPEHO HUCIIOJIb30BAHUE B
JEKIHOHHBIX M YYEOHBIX ayAMTOPHUSAX BO3MOXHOCTH IPOCMOTpPa YAAJICHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKE WIM Cclaiila Ha JSKpaHe) MpH IOMOIIM BUIACOYBEIMUYUTENCH a1 KOMGpOPTHOTO
IIPOCMOTpA.

[lpu 3aHATHSX ¢ OOyYarOIIMMHUCS € HAPYWIEHHSIMH ONOPHO-ABUraTeJIbHOI0 amnmnapara
UCHOJB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBAa BBOJAa MHGpOpMALMU M JApPYrHe TEXHUYECKUE CPEJCTBa
npuema/mepenadn yaeOHoil mHGOpManuHM B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBI OOydUEHUS LIS
Jroie! ¢ MHBAJIMIHOCTBIO.

14. OneHo4HbIe MaTepHaJIbl U METOAUYECCKUE PEKOMCHAALIMMU 110 OPraHU3allui U3YICHUS
JAUCHHUIIIMHBI

14.1. Coneprxkanue OLEHOYHBIX MATEPHAJIOB U MeTOANYECKNE PEKOMEeHIaIlUuu
I[JISI OILICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBH?I OCBOCHUA SaerHJIeHHI)IX 3a I[HCHHHJII/IHOﬁ
KOMITIETEHIIMI UCIIOJIb3YIOTCS OLICHOYHBIE MaTepPHAIIbI B COCTABE:!

14.1.1. TecToBbIe 321aHUA

ITomexoyCcTOMYNBOE KOIUPOBAHUE OCHOBAHO HA:

- yOonupoBaHUM CUMBOJIOB

- BBeieHny n30BITOYHOCTH 110 OIPEIETICHHBIM IIPaBUIaM

- CkpeMOIMpoBaHUN COOOIIEHUH MCEBIOCTYYaifHBIMU KOJIaMH

- BBenennu n30bITOYHOCTH TIO CIYYaHBIM MTpaBUIaM

KoaunpoBanue MCTOYHUKA OCHOBAHO Ha:

- CkpeMOIMpoBaHuU COOOIIEHUH MCEBIOCTyYallHBIMU KOJaMHU

- Meroaax mudpoBaHus

- CymecTBOBaHUU HM30BITOYHOCTH, Mepa KOTOPOM MOKET OBbITh BbIpa)k€Ha IIEHHOHOBCKOM
SHTPOINUEU

- HepaBHOBEpOATHOCTH CUMBOJIOB COOOLICHUS

JIunelinble OJ0YHBIE KOJBI IPUMEUATEbHbI TEM, UTO MOJHOCTBIO OMPEIEIISIOTCS:

- HaGopom noposkaaroniux moJIMHOMOB

- [Topoxnaro1um NOIMHOMOM

- [Topoxnaromieit MaTpuieit

- KogoBoii Tabnuuei

OHTpPOIHUS HEKOTOPOTO UCTOUYHUKA HH(OPMALIUU OTIPEAEIIAETCS KakK:

- Cpennee 3HaueHHE COOCTBEHHOM MH(pOpMaUn

- MakcumManbHOE 3HaYeHUEe COOCTBEHHON MH(pOpMaIuu

- MuHMMaIbHOE 3HaYeHHE COOCTBEHHOW HH(pOpMaLUU

- MeaunanHoe 3HadeHre cOOCTBEHHOM HHpOpMaIK

dopmupytroumii GuiabTp odecneunBaeT HopMupoBaHHE:

- KBagpaTypHBbIX cUrHai0B ¢ 3ajaHHON (POPMOI CTIEKTPaIbHON MIIOTHOCTU

- Y3KOMOJIOCHOT0 CUTHaJIa Ha HEKOTOPOM HECYIIIEH YyacToTe

- OpTOroHaJbHBIX MO0 BPEMEHU KBaIPaTypPHBIX CUTHAJIOB
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- TakTOBBIX UMIIYJIBCOB JUIsl CHMBOJIBHOW CHHXPOHU3ALNH

MesxcuMBOIbHasE UHTEPPEPEHLUS SBISETCS:

- Bpennon

- [Tone3non

- 3aBHCHUT OT crioco6a (oOpMUpPOBAHHS CUTHAIA

- HeliTpansHoit

Bonee TpeboBaTebHa K TMHEHHOCTH BBIXOIHOTO YCHIIUTENSI MOITHOCTH MO ISLIUA:

- QAM-16

- OQPSK

- GMSK

- QPSK-pi/4

MOIHOCTh TEIIOBOrO MHIyMa Ha BXOJ€ MAJOWIYMSLIEr0 YCWINTENS NPUEMHUKA IPSIMO
IIPONOPLIMOHAIBHA!

- Koadpunuenty nryma ManonryMsIiero yCuianTens

- [Tosoce yacTOoT NPUHUMAEMOTr0 paAOCUTrHalIa

- Hecymieit vacrore npyHUMaeMOro pajiuocurHana

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

[TomexoycToiunBbIe KOJbI OBIBAIOT:

- bi1ouHBIMM U TOTOKOBBIMU

- PerynsipHbIMU 1 HEeperyJasipHbIMU

- OTHOPOIHBIMU U HEOITHOPOJAHBIMU

- CTaTUYECKUMHU U JUHAMUYECKUMHU

WNndpopmanus no K. lllenHHOHY BbIpaxaeTcst Kak:

- JJorapudm oOpaTHOI BEpOSATHOCTH

- Benmuuna 00paTHO# BEpOSTHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapudm MOTyJisi BEpOSITHOCTH

CBepTOYHBIE KOJIbI IPUMEYATEIbHbI TEM, YTO MOJHOCTBIO OMPEIEIAIOTCS:

- HaGopom noposxaronux noimHoMoB

- KozoBoii Tabnuuei

- [Topoxnaromieit Mmarpuieit

- [Topoxparomum noImHOMOM

Ctpoku nopoxaaroeid MaTpuLbl TUHEHHOTO GJI0YHOTO KO/a JOJIKHBI ObITh:

- Henynesbimu

- Pa3HpiMu

- JInHENHO-HEe3aBUCUMBIMU

- JInHEeNHO-3aBUCUMBIMHU

Yucno cTpok MpOBEPOYHON MaTPUIIbl JIMHEHHOT0 OJI0YHOTO KOJa ONpeAesseTcs:

- KonnuecTBoM npoBEpOYHBIX CHMBOJIOB

- KonnyectBoM nH(pOpMaMOHHBIX CUMBOJIOB

- 3aBUCHUT OT JIONOJHUTENbHBIX YCIOBUM

- KonoBsIM paccrostHreM Koja

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

- [lpyrue Kosl HE IPEB30HIYT

- C moMo1IIbI0 IPYTUX KOAOB HE TOCTHKUM

- [IpuBoAMT K HYNEBOI M30BITOYHOCTH

- Ipyrue kol He MPEB30MIYT B TAJIEKOM OyayIemM

CpoiicTBo mpedukca HekoTOporo kojaa (Hampumep, konoB Xaddmana unu lllennona-dano)
3aKJIF0YaeTCs B TOM, UTO:

- Hu oziHa npucTaBka HEKOTOPOTO KOJIOBOTO CJI0BA HE SBISETCS KOJIOBBIM CJI0BOM

- Bce nmpuctaBku SBASIOTCS KOJAOBBIMH CJIOBaMH

- KonoBble cil0Ba UMEIOT OJJUHAKOBYIO JUIMHY

- KonoBble ciioBa UMEIOT pa3HyIo AJUHY

Kog Jlemnens-3uBa (Lempel-Ziv) sBnsercs:
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- CJI0BapHBIM KOJOM

- IpeBoBUIHBIM KO/IOM TTO100HO Koy Xadhdmana
- Konom ¢ xem-ta6immneit (hash table)

- Kogom ¢ nuHelHbIM npeicka3aHueM

KomnoBoe paccrosiHre koJ0B XeMMUHTa PABHO:

- 3aBUCHUT OT KOHKPETHBIX Pa3MEPOB KOoAa

Kozapl Puna-CosnioMoHa npuMeyaTeabHbl TEM, YTO OHU:

- JlatoT MakKCUMaJIbHO BO3MOKHOE KOJIOBOE PACCTOSHUE U ABJIAIOTCS HEBOMUHBIMU

- SIBISAIOTCS HEIBOMYHBIMU

- IMeroT nopoxaaronui oJINHOM, KOTOPBIM HE PAaCKJIaIbIBAECTCS HA MHOXKHUTEIN

- IMeroT K0o0BOE pacCcTOsIHUE, PABHOE KOJIMYECTBY IIPOBEPOYHBIX CUMBOJIOB

CTon01bI MPOBEPOYHON MATPHIIBI JIMHEHHOTO OJI0YHOTO KOJa (PAKTUIECKH SIBIISTFOTCS:

- 3anpenicHHBIMU KOJOBBIMU CJIOBAMHU

- Pa3penieHHbIMU KOIOBBIMU CJIOBAMHU

- CuHApOMaMU /17151 OAHOKPATHBIX OIINOOK

- BexTOopamu 0JHOKpaTHBIX OLIMOOK

KonoBoe paccrosiHue IMHEHHOro GJ0YHOIO KOJIa MOXKHO ONPEAETIUTh IO IMPOBEPOYHON MaTpHLe
KOJla KaK:

- KonnyectBo HeHyEBBIX CTOIOLIOB

- MakcumanbHOE KOJMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MATPHIIBI MUHYC €IMHUIIA

- MakcumanbHOe KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbI

- MakcumanbHOe KOJMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MAaTPHIIBI ILTIOC €TUHHIIA

Benmuuuna B3aumuoil nnpopmauuu no K. IllenHony ompenensercss kak Jorapu@m OTHOIIECHUS
BEPOSITHOCTEM:

- P(xly) I P(x)

- P(x) / P(xly)

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

- P(xy) / P(x)

CornacoBaHHbIi GuILTp 0OECHIEUNBACT:

- MuHuManbHO KOPOTKUIN IO BpEMEHH OTKJIMK HA CBOEM BBIXOJIE

- MakcumallbHOE OTHOIIIEHHE CUTHAJI-IIYM Ha CBOEM BBIXOJIE B ONPEAEIECHHBIM MOMEHT BPEMEHH,
IIPY YCIIOBUH, UTO LIIyM — OeJIbIil

- CHsATHE 3aKOHA MOJYJISIIIUU (IE€MOIYIISLIHUIO)

- MakcuMyM 1IEHHOHOBCKOW MH(GOpMaIlUU Ha CBOEM BBIXOJIE

CornacoBaHHbIN QUABTP SBIAETCS:

- JIuHeitHbIM QUIBTPOM C OCTOSSHHBIMU MTapaMeTpamMu

- HenuueHbIM UIBTPOM C MOCTOSTHHBIMH NTapaMeTpaMu

- JInuneitHbIM QUIBTPOM C IEPEMEHHBIMU ITapaMeTpaMu

- HennueitHbIM QUIBTPOM C MEpeMEHHBIMU TTapaMeTpaMu

DopMUpPYOUINI QUIBTP SBISIETCA:

- JInuHe#HBIM GUIIBTPOM C IOCTOSHHBIMU TTapaMeTpaMu

- HenuneiiHbiM GUIBTPOM € OCTOSIHHBIMU ITapaMeTpamMu

- JIuHeiHBIM GUIIBTPOM C IEPEMEHHBIMU ITapaMeTpaMu

- HenuneitnbiM GuiIbTpoM ¢ mepeMeHHBIMH ITapaMeTpamMu

[Tapametp Roll-off factor ¢popmupyromiero punabTpa THNA "IPUTOTHATHIN" KOCUHYC MO3BOJISET:

- I3MeHuTh ypoBEeHb MEXCUMBOJIBHONW HHTEP(EPEHIIH Ha CBOEM BBIXOJIE

- I3MeHuTh MIMpUHY crieKTpa (GopMUPYEMOro curHana

- I3MeHuTh CKOPOCTH Crajia MOITHOCTHA BHE OCHOBHOM 1MOJIOCKH (hOPMHPYEMOro CUTHaIa

- 3MeHuTh aMIuinTyay GopMHpyeMOro CUTHaia

MexcuMBOJIbHas HHTEPHEPEHLIUS — 3TO:

- Korzma Bpems npuxojia uMmynbca sBJIS€TCS CIy4aliHON BEIMUMHON ¢ HEHYJIEBOW JUciepcueit
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- Korpga umnynbce BIMsieT Ha COCEAHUE UMITYJIbCHI, HAKJIAbIBasICh HA HUX CBOMMHM "XBocTamu'"

- Koraa niutenbHOCTh UMITYJIbCA ABJISETCS CIYYalHOUW BETMYMHOM C HEHYJIEBOM JUCIIEpCHUE

- [Iponiecc popmupoBaHus TPYIIIIOBOrO CUTHAJIA B CUCTEMAaX C KOJIOBBIM pa3/ieIeHUEM KaHAIOB

Koppensitop — 3T0 ycTporcTBO, KOTOPOE:

- Boruncinsier uHTErpai 1o BpEMEHU OT BXOJHOTO CUTHAJIA

- Boruncnsier npou3BeieHUE OMOPHOTO CUTHANA U BXOTHOTO

- Boruncinsier uHTErpall 1o BpeMEHH OT IMPOU3BEIEHUS OITIOPHOTO CUTHAIA U BXOJHOTO

- Boruncnsier cBepTKy OMOPHOTO CUTHAJIA C BXOJIHBIM

ITetna Kocraca npeaHa3HaueHa ais:

- ABTOMaTH4YECKOH MOJCTPONKN 4acTOThl (POPMUPYEMOTO OITOPHOTO KOJIeOaHHs

- Cuarus nuddhepeHInanTbHOr0 KOANPOBAHUS CHMBOJIOB

- ABTOMaTHYECKOHN MOJCTPOIKH 4acTOThI (POPMUPYEMOTO OMOPHOTO KOJEOAHUS C TOYHOCTHIO JI0
¢assr

- Y 1BoeHust 4acToThl GOpMHUPYEMOTo KosieOaHus

Monynauust GMSK no3BossieT nepenats:

- 1.5 6urta Ha cuMBOI

- 4 OuTa Ha CUMBOJ

- 1 Out Ha CUMBOJ

- 2 OuTa Ha CUMBOJI

bonee TpeboBaTenbHa K OTHOIICHUIO CUTHAI-IITYM MOJTYJISLIUS:

- GMSK

- QPSK

- QAM-16

- BPSK

KoadduuumenT nryma MajaonrymsImero yCHIMTeNs 3TO:

- OTHOIIIEHHE CUTHAI-IIYM Ha BXOJE YCUJIMTENs, JeIEHHOEe Ha OTHOIICHHWE CUTHAJ-IIYM Ha €ro
BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIymMa ycunutens, B dBm

- Benmmumuna kT, rne T — temnepatypa okpyskatomieii cpesl, k — mocrossHaas bonpimana

- Pasnuna xoadduimentoB ycunenus ycunutens (B dB), m3aMepeHHBIX ISl ABYX OMOPHBIX
TEeMIEpaTyp

Kogsl ['onpa npuMeyaTenbHbI:

- UneanbHON aBTOKOPPEISAIMOHHON QyHKIINEH

- Tpex3HauHOW (yHKIHEH B3aUMHOI KOppesauuu

- CBoel OpTOTOHATLHOCTHIO

- Tem, uto ux uzodpen mucrep ['onn

M-niocne10BaTeIbHOCTH IPUMEYATEIbHBbI:

- MakcuManbHBIM IEPUOAOM

- XOpOoWKMH B3aNMHO KOPPEJISLIMOHHBIMU CBOMCTBAMHU

- CBOEl OPTOTOHATIBHOCTBIO

- PaBeHCTBOM KoOJIMUECTBA HYJIEN U €UHHUIL

Kozs! Yomiia npumeydaTenbHbl:

- UneanbHOM aBTOKOPPEISALIMOHHON PyHKIINEH

- HannuueMm nocnenoBarenbHOCTH THHA "MeaHap"

- AGCOIOTHOM HE3aBUCUMOCTBIO

- OpTOroHaJIBHOCTHIO

Jl1s cucteM paarocBs3H C pacIMPEHHBIM CIIEKTPOM XapaKTepHa:

- Jlyumas 3ammuTa oT HenpeJHaMEPEHHBIX IOMEX U MHOTOJIY4€BOIO PacpOCTPAHEHUS CUTHAIA

- Bonee Bbicokas OUTOBast CKOPOCTH Mepeaavu HHPOpMAIIN

- bonb1as MI0THOCTH MOIIHOCTH M3J1Iy4aeMOr0 CUTHaiIa

- 3aMeTHOCTh B paauodpupe

CucreMsl ¢ KOAOBBIM pa3/IeJI€HUEM KaHAJIOB!

- BoiTecHmIn Apyrue TeXHOJIOTUU pa3ziesieHus] KaHalIOB BBy CBOEH UCKIIOYUTEIbHOCTH

- [IpuMeHsI0TCS OTHOBPEMEHHO C APYTUMHU TEXHOJIOTHSMH pa3/IENeHNs KaHAJIOB
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- [IpakTdecku He IPUMEHSIOTCS BBUY CBOEH CI0KHOCTHU

- Otnanu "ko3bIpHYI0 MacTh'" TexHosorun OFDM

Koadduuuent pacmupenus crnekrpa B coBpeMeHHbIX (4G) cucremMax pajinoCBsI3U BapbUPYETCs B
nmpenenax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

RAKE-nnpueMHUK B CUCTEMAX PAUOCBS3U C KOJOBBIM pPa3elIEHUEM KaHAJIOB [T03BOJISIET:

- Ilony4aTe BBIFOZY OT MHOTOJIyYEBOI'O PAcCHpOCTPaHEHUs paJMoCUrHana ImyreM 'crpeGaHus"
KOIIMM CHTHaja

- BbliiTH Ha CBA3b ¢ KOCMUYECKMMHU PAJHOCUCTEMaMH JaJIbHEr0 0a3upoBaHUs

- Caats RAKE-Moaymsinuio ¢ mpuHUMaeMoro pajinocursaia

- lekomupoBath RAKE-ko1, mpeHazHaueHHBIN 715 pa3eieHus] aDOHEHTOB 0 KOIY

14.1.2. Dx3aMeHallMOHHbIE BOIPOCHI

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomast marpuna. Kogosas tabmuna. Kogosoe paccrosinue. KpatHocTs oOHapysxeHUs,
WCIIPABJIEHUSI U BOCCTaHOBJIEHUS CTEPTHIX CUMBOJIOB. OIpesieseHre KOJIOBOr0 pacCTOSIHUS 10 KOJO0BOM
tabmune. Cucremarudeckas ¢opma nopoxjarouieid Matpuupl. IlpoBepounas wmarpuna. CunApoOM.
Onpenenenre KOAOBOIO PACCTOSIHUS 110 IPOBEPOYHON MaTpPHUIIE.

[MUKJIMYECKHUE KO/bI:

@OyHIaMEHTaTbHOE CBOMCTBO IHMKIMYECKUX KOAOB. Hymb-mommHOM u ero (akropuzaius.
[Toposxaromuii NOJMHOM U €r0 €IMHCTBEHHOCTD JUIsl 334aHHOT0 KozAa. CBs3b MOPOXKIAOLIETO IIOJMHOMA
U Topoxjamuendn wmarpuipl. [IpoBEpOUHBIM MOIMHOM, €ro CBSI3b C NPOBEPOYHOM MATPHULIEH.
Cucrtematnueckuil nukKiIMyeckuili koa. CucrteMatnyeckuil Kojep Ha OcHOBe IH(poBoro ¢uiabTpa. Posb
ocTaTKa OT JIEJICHUS JIByX IOJMHOMOB. J[eKoaMpOBaHWE C UCTpaBICHHEM OIMOKH. JleKkoaupoBaHuE C
BOCCTAHOBJICHHEM CTEPTHIX CUMBOJIOB.

LDPC KO/IbI:

[TpuHIMnO nocTpoeHus NpoBepoyHbIX MaTpull. Croco0 BBIYMCICHUS MOPOXKIAIOIIEH MaTPULBI IO
poBepoyHOM. [IpHIMIT HTEPAaTUBHOIO AEKOIUPOBAHUS C MITKUMHU PELICHUSIMH.

OKOHOMHBIE KO/IbI:

Cob6ctBeHHass uMH(popmanus. DHTpoONUs UCTOYHHMKA. M30bITouHOCTH. B3aumuas undopmanms.
[IpyHIMIIBI BEKTOPHOTO KBAHTOBAHMSI HCTOYHUKA.

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

MOJIVJIALIMSA, CIIEKTPAJIBHBINM COCTAB:

Ponp Mopymsiuuu B cuctemax nepenaun umHpopmanuu. Pasznuuue aHanoroBol m 1u¢poBoit
Monynsaiuu. TpeOoBaHMsS K CHEKTpaM CHUTHAJIOB B COBPEMEHHBIX CHCTEMax Ieperaud UHPOpMaluu.
Tennooii mrym. CrieKTpajibHasi TNIOTHOCTh MOIIHOCTH curHana. CnekTpsl curHaioB ¢ AM, ®M, UM u
OFDM monynsauusMu.

YACTOTHASA U DHEPTETUYECKASA DOPEKTUBHOCTL CUCTEM CBA3U:

Ces3p Mexay "aHanoroBeiM" M "HMGPOBBIM" OTHOLIEHHAMH CHUTHai-uryM. HopmupoBaHHas
MporyckHas crnocoOHOCcTh kaHana. CkopocTh konupoBaHus. Teopema IllenHoHna, ee wiutrocTpanms.
IIpenen IllennoHa, npeaen ABOUYHOTO KaHAJIa CBS3H: JKECTKUE PELIEHUS U MATKHAE PELLIECHUS.

[MPUHIUIIBI CUHXPOHU3ALINU:

KorepentHocTh nipu npueme u 00paboTke curHana. BoccraHoBienue Hecymiel yactotsl. [letins
Kocraca. BoccTranoBnenue TakToBbIX UMITYJIbCOB. JleTexTop ["apanepa.

CHUCTEMBI CBA31 C PACIHMPEHHBIM CIIEKTPOM:

JlocToMHCTBa CUTHAJIOB C PAaCIIMPEHHBIM CIIEKTPOM.

[IceBnocnyuaitnbie nmocnenoBareabHocTH (M-niocnenoBatenbHocTH). Konbl [Nona.

14.1.3. TeMbl HHAUBUAYAJIBHBIX 32IaAHUI
KOJMPOBAHUE NCTOYHUKA:
CratucTu4eckre CBONCTBA TPOMYHOTO UCTOUYHUKA 0€3 TaMSITH OMPEEISIFOTCS PSI0M
pacrpeneneHus, 3aJJaHHbIM B 3a/1aue 1 3agaHus.
1) OnpenenuTh SHTPONUIO UCTOYHUKA U €T0 U30BITOYHOCTb.
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2) ITlpousBecT KOAMPOBAHWE WCTOYHHMKA JABOMYHBIMU Kojnamu Xaddmana, lllenHona-®ano u
PaBHOMEPHBIM KOJIOM.

3) IlpousBect OJIIOKOBOE KOAMPOBAHUE HMCTOYHHMKA OJOKAMHU IO J[BA CHMBOJIA JIBOMYHBIMH
kojmamu Xaddmana, [llennona-®aHo ¥ paBHOMEPHBIM KOJOM.

4) CpaBHUTH KOABI IO U30BITOYHOCTH.

14.1.4. TeMbl JOMALIHUX 3aJaAHUI

3agaHa MoposKAaroIias MaTpyiia HEKOTOPOTo JIMHEWHOTO O6J1049HOr0 Kosa. OnpesenuTh, COCTaBIIsAg
KO/IOBYIO TabmuIly, mapaMmeTpsl (n, k, d) kona, a Taxke H30BITOYHOCTD.

3agana mopoXkaromas MaTpula JHHeHHoro OnouHoro koxa. IlpuBectn ee kK cucTeMaTHYeCKOi
¢dbopme 1 HATH TPOBEPOUYHYIO MATPHILY.

JlaH MOpOoXIAIOIUI MOMMHOM HUKIMYECKOT0 KoJa. 3amucaTh MOPOKAAIONIYIO U MTPOBEPOUYHYIO
MaTpHIIBl COOTBETCTBYIOLIETO JMHEHHOTO OJIOUHOTO KO/,

TponuHBIi HCTOYHUK 3a7aH BEPOSTHOCTAMH CHUMBOJOB. IlocTpouts konm Xaddmana mms
OJTHOOYKBEHHBIX COUYETaHHH, a TAKXKE JUIS IBYXOYKBEHHBIX COUETAHUN CHMBOJIOB.

Kon N'onna 3aman ABymst moJMHOMaMH. 3amucaTh JiBa MPOU3BOJIBHBIX KOIOBBIX ciioBa kKofa ["onza.

3amana (QyHKIUS KOppelsuu OWTOBOM MOCIEeNOBATENbHOCTH. ONpeenuTh CIEKTPAIBbHYIO
IUIOTHOCTH MOIITHOCTH M TIOCTPOUTH €€ rpaduiK Ha OHOM IIEPHOJIE.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY

Uewm koast Puna-Conomona otinudarotcst ot koj10B boyza-Hoyaxypu-XokBuHrema?

B yem 0cOOEHHOCTH KOJIOB ¢ HU3KOH IIOTHOCTHIO MpoBepok Ha yeTHocTh (LDPC)? Tlouemy npu
UX WCTOJIb30BAaHUH OTIAJaeT HaIOOHOCTh B MHTEPIUBUHTE?

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

[Touemy texnuka OFDM He Oblna peanu3oBaHa cpasy IMOCIE €€ TEOPETHUeCKOro 000cHOBaHUS?
Kakoii "Tprok" mo3Bosni cienarb 3TO B HacCToALIEee BpeMs?

14.1.6. TeMbl 1a00paTOPHBIX PadoT

N3zyuenne umximdeckux konoB (7, 4). CucremaTMueckoe KOJUPOBaHME U JEKOJIUPOBAHHUE C
UCTIPABJICHUEM OJHOKPATHBIX OIMMOOK. MojaenupoBaHue JTBOMYHOTO CHMMETPHUYHOTO KaHama C
HEe3aBUCUMbIMH OoInOKkamMu. O1leHKa BEpOSATHOCTH OIIMOKH 11OCIIE IEKOAUPOBAHHMSL.

W3ydyeHne cxeMbl CUCTEMAaTHMYECKOTro Kojepa Iukianueckoro konxa (15, 11) Ha ocHOBe
pekypcuBHOro nudpoBoro ¢uibtpa. M3yuyeHue NpUHLUUIOB JENEHHs IBYX MOJIMHOMOB C IOMOIIbIO
Takux (QUIbTPOB.

N3yueHre CBEpTOUYHBIX KOJOB CO CKOPOCTBIO KOJUpPOBaHMSA 1/2: KOAMpOBaHUE, MOPOrOBOE
JIEKOIMPOBaHKE U JAeKoIupoBaHue o Burepou.

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

HccnenoBanue CIEKTPOB CUTHAJIOB C  JIMHEMHOM Moayisauuei. M3ydenue BiusHUA Ha
CHEKTPAJIbHYIO IJIOTHOCTh (OPMBI HUMIYJIbCA-HOCUTENSI W KOPPEISLMOHHOW (yHKIMU OUTOBOU
MOCJIEe/I0BATENbHOCTH.

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

14.2. TpeGoBaHus K OLEHOYHBIM MATEePHAJIaM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbSI M MHBAJIH/I0B
Jig 1M ¢ OrpaHMYEHHBIMH BO3MOJKHOCTSMM 3JI0pPOBbS M HHBAIUAOB IPELYCMOTPEHBI
AOIIOJTHUTECIIBHBIC OIICHOYHBIC MaTCpHaJIbl, ICPCUYCHb KOTOPLIX YKA3aH 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, TUCHEMEHHBIE CAMOCTOSITEIIbHBIC
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 CAMOCTOSITEIbHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IPOBEpPKA
METOJAaMH UCXOJs U3 COCTOSHUSA
00y4aroIIerocst 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 CPEJCTB, 8 UMEHHO:

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 ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSl U MHBAJIMAAM YBEJIUYHBACTCS BpeMsl 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 KOMIIBIOTEPEC,
Ha6op OTBCTOB C UCIIOJIb3OBAHUEM YCIIYT' ACCUCTCHTA,
MMpeaACTaBJICHUE OTBETOB YCTHO.

[Tpouenaypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHUS JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsI U MHBAJIMJIOB 0 AMCLUIUIMHE MPEIycMaTpUBAET NpeAocTaBlieHue MH(opManuu B ¢Gopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbs U BOCTIPUATHS HH(OPMaLIUU:

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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