MHUHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUMCKOM ®EJEPAIINN
denepabHOE TOCYAAPCTBEHHOE 0I0IsKeTHOE 00pa3oBaTe/ibHOE YUpe:K/IeHHue BbIicuiero 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS Y PAJIMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e cnapravenra o
‘1" UNIVERSITY JupexTop nenapTaMeHTa oopa3oBaHus

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS [TPOTPAMMA JNCHUITJIMHBI
OO0mas Teopusi cBI3H

VYpoBeHb 00pa3oBaHus: BbicLIee 00pa3oBaHue - 6aKajlaBpuaT

Hanpasnenune noarotoku / crenuanbHOcTh: 11.03.02 UHGOKOMMYHUKALIMOHHBbIE TEXHOJIOTMU U
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTudyeckue CUCTeMb] U CeTH CBSI3U

®opma o0yueHHs: 3a04Hast

@akynbreT: 3UuB®, 3204HbIi U BeuepHU PaKyJIbTeT

Kagpenpa: CBUuKP, Kadenpa cBepXBbICOKOUYACTOTHOI M KBAHTOBOI PaJiMOTEeXHUKH

Kypc: 3

Cemectp: 5, 6

YueOnsrit man Hadopa 2018 roga

Pacnipenenenne pabouero BpeMeHH

Ne Bujpl yueOHOM NesSTENBHOCTH 5 cemectp 6 cemecTp Bcero Enunuiet
1 | Jlekuun 4 2 6 4acoB
2 |IlpakTudeckue 3aHATHS 2 2 4 4acoB
3 | JlabopaTopHbie pabOThI 0 4 4 4acoB
4 | KypcoBoii mpoeKT / KypcoBasi paboTa 0 4 4 4acoB
5 | Bcero ayIMTOpHBIX 3aHATHN 6 12 18 4acoB
6 |CamocTtosTenbHas paboTa 89 64 153 4acoB
7 | Bcero (0e3 3x3aMeHa) 95 76 171 JacoB
8 |IloaroroBka M caya SK3amMeHa 0 9 9 4acoB
9 |Obmas Tpya0eMKOCTh 95 85 180 4acoB
5.0 3.E.

KoHnTtponbHbie paboTsl: 6 cemectp - 2
Ok3ameH: 6 cemecTp
Kypcogoii mpoekT / kypcoBast paboTa: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokot Ne 12 or« 4 » 7 2018 1
JINCT COI'JTACOBAHU A

PabGouass mporpaMma JIUCHUIUIMHBI COCTaBJieHa C Yy4YeToM TpeOoBaHuU (enepanbHOTo
rOCyIapCTBEHHOTO 00pa30BaTENILHOTO cTaHaapTa Beiciiero oopazopanus (OI'OC BO) no nanpaBieHUIo
noarotoBku (cnenuanbHocTH) 11.03.02 MHGDOKOMMYHUKAIIMOHHBIE TEXHOJIOTMM W CHUCTEMBI CBS3H,
yrBepxkaeHHoro 06.03.2015 roga, paccmoTpeHa u ogo0peHa Ha 3acenanuu kapeapsl PTC 04 urons 2018
rozaa, mpoTokos Ne 12.

PazpaboTumk:
noueHt kag. PTC A. B. HoBuxkosn

3aBeayronmii ooecreunBaromieit kag.
PTC C. B. MenuxoB

Paboyas nmporpamMma AMCLHUIUIMHBI COTTIACOBaHA C (DaKyJIbTETOM M BBIITyCKaloIIel Kadeapoi:

Jexan 3uB® . B. Ocurmos
3aBeyronuil BeIMMycKaromen Kad.

CBYuKP C. H. lllapanrosuu
OKCHepThl:

JlonieHT Kadeapsl paAuOTEXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

Jouent kadenps
CBEPXBBICOKOYACTOTHOM U KBAHTOBOM
pamunorexuuku (CBUuKP) A. 1O. Tlomnikos
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1. lean u 3aa49u JUCUMIIJIMHbBI

1.1. lleau TUCUMIIAHBI
dopMupoBaHUE TPEACTaBICHUN 00 OCOOCHHOCTAX COBPEMEHHBIX U MEPCHEKTHBHBIX CHCTEM
nepenay uHGOpMaIUu.

1.2. 3agauy JUCHUILIMHBI
— H3ydeHue COBPEMEHHBIX METOJIOB MOAYJISIIIUU U KOJUPOBAHMUS.
— IIpuobOpeTeHne HaBBIKOB KOMITBIOTEPHOTO MOJCIIUPOBAHHUS CHCTEM CBSI3H.
— OsnnaneHre HaBBIKAMHM YTEHHUS CIPABOYHOM JOKYMEHTAIlMM, B TOM YHCJIE€ Ha aHIJIHMICKOM
SI3BIKE.

2. Mecto aucunnimabl B ctpykrype OITIOII

Huctmmuaa «O6mas teopust cBsizu» (b1.5.19) otHOCHTCs K G510Ky 1 (6a30Bast yacTs).

[IpenmecTByONMME TUCIUATUTMHAME, (YOPMUPYIOIIMMHU HaYallbHbIE 3HAHUS, SBISIOTCS: BBeneHue
B npodwip "Ontudeckue cucteMbl U ceTu cBsa3u", LludpoBas oOpadoTka curramos, OOmas Teopus
CBSI3H.

[TocneayromumMu ITUCHUIUIMHAMU SIBJSIOTCS: BplunciuTenbHas TeXHUKAa M HUH(OPMAlMOHHBIE
TexHojoruu, MccnenoBanue 31€MEHTOB U yCTpocTB onTHueckux cucteM cBssu (I'T10-3), Merposorus B
ONTUYECKUX TEJIEKOMMYHUKAIIMOHHBIX CUCTeMax, MoIeIrpoBaHUe AIEMEHTOB U YCTPOHCTB ONTHUYECKHUX
cuctem cBszu  (I'TIO-2), MynbTHUILUIEKCOPHOE U YCHIIMTEIHHOE OOOPYIOBaHHE MHOTOBOJIHOBBIX
ONTUYECKUX CHCTeM CBs3M, OnrTudeckue IUPPOBbIE TENIEKOMMYHHUKAIIMOHHBIE cHCTeMbI, OCHOBBI
MOCTPOEHUS MHPOKOMMYHHUKAIIMOHHBIX CUCTEM U ceTeil, CeTu CBs3U U cucTeMbl KoMMyTaluu, CUTrHaIbI
B AJIEKTPOCBs3U, OO111ast TEOPHS CBSI3U.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS TUCHHUILINHBI

[Tpouecc u3yueHus: AUCUUIUIMHBI HapaBiieH Ha (POPMHUPOBAHUE CIEAYIOUIMX KOMIIETEHIIHHA:

— OIIK-5 cnocoOGHOCThIO HCIIONB30BaTh HOPMATHBHYIO U IPABOBYIO JOKYMEHTAIMIO,
XapakTepHyro s 00jacTh WHPOKOMMYHHUKAIMOHHBIX TEXHOJOTHH M CHCTEM CBS3H (HOpMAaTHBHEIC
npaBoBble akThl Poccuiickoit denepanuu, TEXHUYECKUE PETIAMEHTBI, MEK/IyHAPOIHbIE Y HALIMOHAJIbHbBIE
CTaHJapThl, peKOMeHAalM1 Mexa1yHapOoaHOTO COr03a AIIEKTPOCBSI3N);

B pe3ynbraTe n3ydyeHus IUCLUITIIMHBI 00yYatoLMics JOKEH:

— 3Hatb QyHJAMEHTAJbHOE CBOMCTBO JMHEHHBIX OJOYHBIX KOJO0B. lIpaBuio koxupoBaHUs
JUHEHHBIM OJ0YHBIM KOo0M. CTPYKTYpy HMOPOXKIAIOIIMX U MPOBEPOUYHBIX MATPHIL JIUHEHHOTr0 OJIOYHOTO
KOo/la B cUCTeMaTudeckoil ¢opme. I[IpaBuio BBUUCIEHUS CHHAPOMA JHUHEWHOTO OJIOYHOTO KOJa IO
npoBepouHoi Marpuue. Ponp cuHApoMa mpu  OOHAPYKEHWU/UCHPABICHUH OIIMOOK, a TaKxke
BOCCTAHOBJICHUU CTEPTBIX CHMBOJIOB. [IpaBwiio omnpeneneHnss KOAOBOIO PACCTOSHMS JIMHEHHOTO
OmoyHoro koxa Mo KoaoBod Tabmuue. Cnoco® ompeneneHHs KpaTHOCTEH TapaHTHPOBAHHO
OOHapy»UBaeMbIX, TapaHTHUPOBAaHHO  HWCIpPABISIEMbIX  OMMOOK, a TakXKe TapaHTUPOBaHHO
BOCCTAHABIIMBAEMBIX CTEPTHIX CUMBOJIOB. DyHIaMEHTaJIBHOE CBOWCTBO LMKJIMYECKUX KOJOB. [IpaBmio
KOJMPOBAaHUS NUKIMYECKAM KOJOM B CHCTEMAaTHYECKOW H HecucremMarndeckod ¢opmax. Crocob
JIeNIeHHUsI 1 YMHOXEHHUs TOJTMHOMOB C ITOMOIIBI0 IU(POBBIX (PUIBTPOB, COOTBETCTBEHHO, PEKYPCUBHBIX U
TpaHCBepcalbHbIX. POJIb OCTaTKa OT JeNeHMs NpU JEKOAMPOBAHUM LUKIMYECKUX KOJ0B. OCOOEHHOCTH
CBEPTOUYHBIX KOJIOB. ANTopuT™M Butepbu nexonupoBaHHs CBEPTOUYHBIX KOJOB. OCOOEHHOCTH KOJOB C
paspexxeHHbIMU npoBepkamMu Ha 4eTHOCTh (LDPC). Cnoco0 MSArkoro UTepaTMBHOIO JEKOJUPOBAHMS
kozoB LDPC. Omnpenenenue sHTponuu UCTOYHUKA. CrOCOOBI BEIYUCIEHHS SHTPOIIUU UCTOYHUKA. CBS3b
MEX/y B3aMMHOM 3aBHCHUMOCTBIO CHMBOJIOB W DOHTpOnMed UCTOYHMKA. [IpUHLIMIBI BEKTOpHOTO
KBaHTOBaHUsA cooOmeHuil. Cnioco6 noctpoenus koga Xagpgpmana. Criocod nocrpoenus koxaa lllenHona-
®ano. Cnoco0 pacuera HWXKHEH TpaHUIBl 178 cpenHed uMHBL Koja. CrmocoO0 BBIYHCIICHUS
U30BITOYHOCTH [0 U Mociie KoaupoBaHus. Croco® BBIYUCIEHHS MPOIYCKHOW CIIOCOOHOCTH KaHAJOB.
Ponbe mMonynstum B cucremax mepenadd uHGopMmanuu. Paznmdue MexIy aHalOTOBOW M IUQPOBOI
Monysauuend. CHeKTpanbHbI COCTaB CHUTHAJIOB AJII OCHOBHBIX METONOB MOXYJISLIMM: AMIUIUTYJHOM,
4acTOTHOW U (ha3oBoii. Ponb dopmupyromux ¢GuiIbTpoB W BIUSHHE MEKCUMBOJIBHONH WHTEPHEPEHIIH.
B3aumocBs3p METOAOB MOIYJSALIMM C KJIacCaMM BBIXOAHBIX YCHIUTENEH MOIIHOCTH. [IpuHIMIIBI
MOIYJISIIIAM  MHOXKeCTBa opToroHanbHeIXx Hecymmx (OFDM). Bnmsaue ¢daszoBoro 1myma Ha
IPOM3BOJUTENBHOCTh CHCTEM CBs3U. OTHOLIEHME CUTHAI-IIyM Ais HU(poBbIX cucteM cBsa3u. OO
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HHEPTreTUUECKON U 4aCTOTHOU 3(PPEKTUBHOCTU CUCTEM CBSI3H.

— ymerb CoOCTaBiATh KOJOBYIO TaONMIly JIHMHEWHOTO OJIOYHOTO KOJa IO €ro Marpuile.
[TpuBOIUTE MATPUIBl JTMHEHHBIX OJOYHBIX KOJOB K cuUcTemarmueckoil (opme. Ompenensts KOmaoBOE
paccTosTHUE JTUHEHHOTO OJOYHOTO KOJia MO €ro MPOBEPOYHON MaTpHIlEe, a TakKKe MO KOJAOBOW TabiuIle.
Henutb u yMHOXaThb noiuHOMbl Haj mojem [amya GF(2) nByms cmocobamu: anrebpanyeckud M C
noMmouibio nudpoBeix GuabTpoB. COCTaBIATH AUArpaMMy COCTOSIHUM M PELIETKY CBEPTOYHOIO KOJa.
CocraBnate aepeBo koma Xaddmana. CocraBnsate kon LllenHona-®ano. BelYMCHATH 3HTPONHIO
3aJJaHHOTO HUCTOYHHMKA. BBIYHCHATH HM30BITOYHOCTH /0 U TMOCHE KOAMPOBAHUS CHKUMAIOIIMM KOIOM.
BbIUUCIIATE TPOMYCKHYIO CIIOCOOHOCTh JBOMYHOTO CHMMETPHUYHOTO KaHaja CBSI3M M KaHala Co
ctupanusMud. Ha kauecTBeHHOM YpoOBHE H300pakaTh CIEKTpalbHbIE JHarpaMMmbl CHUTHAJIOB C
MOIYJSIUSIMHA: aMILTUTYAHOU (AM), dazoBoii (PM), wacrotroit (UM) u OFDM.

— BJagerb MeTogamMu KOMIIBIOTEPHOTO MOJEIMPOBAHUS COBPEMEHHBIX M IEPCHEKTHBHBIX
CUCTEM CBSI3U. DJIIEMEHTAaMU IIPOEKTUPOBAHUS COBPEMEHHBIX U MEPCIEKTUBHBIX CUCTEM CBSI3H.

4. O0bem AMCUMIIMHBI U BUABI Y4e0HOI padoThl
OO0mas TpyloeMKOCTh AMCLUUIUIMHBI cocTaBisieT 5.0 3a4eTHBIX €IMHUIBI W IpeJCTaBleHa B
tabmuue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh AUCIUILUIHHBI

Buner yueOHOI nesTenbHOCTH Bcero vacos Cemectpbl
5 cemectp 6 cemectp

AynutopHsle 3aHATHs (BCETO) 18 6 12
Jlekuun 6 4 2
[IpakTrueckue 3aHATHS 4 2 2
JlaboparopHbie pabOTHI 4 0 4
Kypcooii mpoekt / kypcoBast pabora 4 0 4
CamocrositensHast pabota (Bcero) 153 89 64
BrimonHenune KypcoBoro mpoekTa / KypcoBoOit 22 22 0
paboTsl
Beinonnenue MHAMBUAYAIBHBIX 3a1aHUI 16
OdopmiieHre 0T4ETOB 1O JTAOOPATOPHBIM 4 0 4
pabotam
[IpopaboTka JTEeKIIMOHHOTO MaTepHraa 3 2 1
CaMocTosiTenbHOE U3y4eHue TeM (BOIPOCOB) 102 55 47
TEOPETUYECKON YacTh Kypca
[ToaroToBka K MPaKTUYECKUM 3aHITHUSM, 4 2 2
ceMHHapam
BrinonHeHNE KOHTPOIBHBIX PaboT 2 0 2
Bcero (6e3 sx3ameHa) 171 95 76
IToaroroBka u cmava pK3aMeHa 9 0 9
OO6mmas TpyA0€MKOCTb, U 180 95 85
3auetHbie EquHUIbI 5.0

5. Conepixkanune TUCHUNIHHBI

5.1. Pa3genanl AMCHUILINHBI H BUABLI 3aHATHH
Paznenbl nUCIMIUIMHBI M BUJBI 3aHATHH IPUBEACHBI B Ta0uIe S.1.
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Tabmuna 5.1 — Pa3gens! MUCHUILINHEL U BUABI 3aHSITHI

~ o]
oy o o - = g = o T
H : s ) & S oS 20
a3BaHUs pa3leiaoB JUCIHUIUIUHBI 2 ) o o o o O o o
) . = . = = O
= 5 o = < 5 o S B
e, lg R~ 8 o 9 & cE)
= k) &
5 cemectp
1 Monynsiuust. CiekTpanbHbIi 2 0 0 0 1 3 |OIIK-5
COCTaB.
2 YacToTHas ¥ SHEpreTHIecKas 2 0 0 0 23 25 |OIIK-5
3(PEKTUBHOCTH CHCTEM CBSI3U.
3 JlunHeitHble OJOYHBIC KO 2 0 10 12 |OIIK-5
4 HuskomnotHocTHBIE (LDPC) kOB 0 0 13 13 |OIIK-5
5 IIpomyckHas ciocoOHOCTh KaHasa 0 0 8 8 |OIIK-5
CBSI3HU.
11 Koasl Puna-Conomona. 8 8 |OIIK-5
12 Koas! boy3a-UHoynxypu- 8 8 |OIIK-5
XOKBUHI€Ma.
15 IMpunuunsr MIMO. 10 10 | OIIK-5
16 ®opmupytomuit punsTp. Ero 4 4 |OIIK-5
pOJIb.
17 CornacoBanHblii puisTp. Ero 0 0 0 0 4 4 |OIIK-5
pOJIb.
Hroro 3a cemectp 4 2 0 0 89 95
6 cemectp
6 DKOHOMHBIE (CKUMAIOTIIHNE) KOJIBI. 0 4 1 3 OIIK-5
7 CBEpTOUYHBIE KOABI. 0 4 8 OIIK-5
8 Konpr Xaddmana u [llennona- 0 10 10 |OIIK-5
®daHo.
9 Ipunnunsl Moaysinuu OFDM 8 8 OIIK-5
10 [uknnyeckue KOAbI. 2 10 12 |OIIK-5
13 IlpuHIMIBEl paclIupeHys ClIeKTpa 16 16 |OIIK-5
CUTHAJIOB B CHUCTEMAaX CBSI3U.
14 ITpyHLIMIIBI CHHXPOHU3ALUHU B 0 0 0 15 15 |OIIK-5
CUCTEeMaX CBSI3H.
Hroro 3a cemectp 2 64 76
Hroro 4 153 171
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5.2. Conep:xanue pa3ie0B JMCUMILTAHBI (110 JIEKIUSIM)

Coneprkanue pa3nesioB JUCITUIUTHH (I10 JICKITUSIM) TTPUBEICHO B Tabmuie 5.2.

Tabnuna 5.2 — ConepkaHue pa3ie’aoB TUCIUILINH (TI0 JICKITHSIM)

v\ R
5 =
2 = =
: S5
Hassanwus pasnenos Coneprkanne pa3iesoB AUCIUILUIMHBI (TIO JIEKITHSIM) 2 &5
2 2 S
> & o
o 2 <
= S
5 cemectp
1 Monynsauus. Ckopoctb nepegauu nadopmaruu.IIponycknas 2 OIIK-5
CrexTpalibHBIN COCTaB. | cOcOOHOCTh.IIponmyckHas cmocoOHOCTh TBOMYHOTO
CUMMETpUYHOrO KaHana cBsizu. IIpomycknas
CIIOCOOHOCTh KaHaJla CO CTUPaHUSIMH.
Hroro
2 YactoTHas u Ces13p My "aHanmoroBeiM" 1 "inppoBbIM" OIIK-5
SHEpreTuyeckas OTHOIICHUSIMU CUTHAI-1IyM. HopMmupoBaHHas
3(PEeKTUBHOCTD CUCTEM | IPOITYCKHAs CIOCOOHOCTh KaHaja.CKOpOCTh
CBSI3H. kopupoBanus. Teopema lllennona, ee
nimoctpanust. Ipenen [lllennona, mpeaen IBOMYHOTO
KaHaja CBS3U: KECTKUE PEIICHUS U MSATKUE PEIICHHS.
Hroro
Hroro 3a cemectp 4
6 cemecTp
6 DKOHOMHBIC CobGcTBeHHas nHpOpMaus. JHTPOIIHS 2 OIIK-5
(cxuMaronue) KOoJbl. rncrouHurka.M30b1TouHOoCTh. B3anumMHuas
uHpopmanus. [IpyHINUITBI BEKTOPHOTO KBAHTOBAHUS
HCTOYHUKA.
Hroro 2
Hroro 3a cemectp 2
Hroro 6

5.3. Pa3znenbl AMCHUILIMHBI U MEKIUCIUIIMHAPHBbIE CBSI3H € 00ecneYuBaOIUMH (NPeablL Iy IIuMM)
U o0ecne4ynBaeMbIMH (TMOCJIeTYHOIIMMH) THCHUILTHHAMMA
Paznenbl quCIUTUIMHBI M MEXAUCITUIUTMHAPHBIE CBSI3U ¢ 00€CIeUNBAOIIMME (TIPEABIAYIIUMA) U

obecrnieunBaeMbIMH (ITOCIEAYIOMUMHU ) TUCHUTIIMHAMY MIPEACTABIICHBI B Ta0uie 5.3.

Tabsmma 5.3 — Pa3esnbl TUCHMIUIMHBI M MEKIMCIMIUIMHAPHBIC CBS3H

HaumenoBanue

Ne paznenoB naHHOW AMCHMITIMHBL, A1 KOTOPBHIX HEOOXOAUMO H3yUeHUE

00ecrneunBarIIMX U 00eCIeYnBAEMBIX JUCLUUILIUH

MUCHUITINH

3145 6|7 ,8]9 101112

13

14

1516 | 17

[IpeamecTByromMe TUCIUTLTAHBI

1 Beeaenue B
npo¢uib
"Onruueckue +
CHCTEMBI B CETH
cBs3u"

2 Hudposas
o0paboTka

CornacosaHa Ha noprtane N2 36932



CHUI'HAJIOB

3 O6mas Teopust
CBSI3H

Tlocie

1
BreraucnurenpHas
TEXHHUKA U
MH(OPMALIOHHBI
€ TeXHOJIOTUH

2 UccnenoBanue
SJIECMCHTOB U
YCTPOWCTB
OIITHYECKHUX
CHCTEM CBSI3H
(T'T1IO-3)

3 MeTtpoJiorusi B
ONTHYECKUX
TEJIEKOMMYHUKAI
HOHHBIX
cUCTeMax

4
MoaenupoBanue
9JIEMEHTOB U
YCTPOMCTB
ONITHYECKUX

CHUCTEM CBA3U
(T'TIO-2)

5
MynbTUILIEKCOPH
oe H
YCUJIMTEIIBHOE
obopyoBaHue
MHOI'OBOJIHOBBIX
ONTUYECKUX
CUCTEM CBSI3U

6 OnTuueckue

U (poBLIC
TEJICKOMMYHUKAIT
WOHHBIC CHCTEMBI

7 OcHOBBI
HOCTPOCHHS
MH(POKOMMYHHUKA
IIMOHHBIX CUCTEM
U ceTen

8 CetH cBsA3U U
CHUCTCMBI
KOMMYTaIlllH

9 Curnanesl B
ANEKTPOCBS3U
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10 O6mias Teopust
CBA3U

S I B I o A O I o I I I IR

5.4. CooTBeTcTBHE KOMIIETEHIM, (DOPMHUPYEMBIX NPH U3yYEeHUH JUCUMUILIMHBI, 1 BUIOB 3aHATHIA
CooTBeTCTBHE KOMITETEHITNH, (OPMHUPYEMBIX TPHU W3YUYCHHH IUCIUIUIMHBI, W BUJIOB 3aHATHU

MIPEICTaBICHO B Ta0uIE 5.4.

Tabnmuma 5.4 — CooTBeTcTBHE KOMIETCHIMA, (HOPMHUPYEMBIX MPH H3yYEHUH JUCHIUIUIMHBI, W BHJIOB

3aHATUN

Bunel 3ansatuit

DopMBI KOHTPOJIA

KII/KP

% Komnerenuun
Jlex

+ | IIpak. 3aH.

+ | JIa0. pao.

+ | Cam. pa0.

o
+

KoHnTtponbHas padoTa,
JlomarHee 3aj1anue,
OrtueT 1o
WHINBUIYATBHOMY
3aganuto, KoHcmekr
CaMOIIOJITOTOBKH,
CobOecenoBanune, Otuer
10 1ab0paTopHOit
pabore, Tect, OTUer 1Mo
KypCOBOMY IPOEKTY /
KYpPCOBO# paboTe

6. UnTepakTUBHBIE MeTOABI M (POPMBI OPraHU3aALNU 00yYeHU s
He npenycmotrpeno PVYIIL.

7. JIaGopaTopHbIe padoThI
HanmenoBanwme mabopaTopHbIX pabOT mpuBeaeHO B Tabmwuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX paboT

HasBanus paznenos HaunmenoBanue 1abopaTopHbIX paboT

TpynoemkocTsb,
q
dopmupyemble
KOMIIETEHIINHN

6 cemecTp

N

7 CBepTOYHBIE KOJIBI. N3ydenue cBepTOUHBIX KOJOB CO CKOPOCTHIO OIIK-5
KoJupoBaHus 1/2: koaupoBaHue, MOPOTOBOE

JEKOIMPOBAHKE M IEKOIUpOBaHue 110 Butepou.

Htoro

Hroro 3a cemectp

Hroro

8. IIpakTHyeckue 3aHATHS (CEMUHAPBI)
HaumeHoBaHMe MPakTHUECKUX 3aHATUH (CeMUHAPOB) pUBEIeHO B Tabnure 8.1.
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Tabnuna 8.1 — HanmeHOBaHUE MPAKTHYECKUX 3aHATHI (CEMUHAPOB)

v\ CR
5 2 E
2 = =2
2 S5
HasBanus paznenos HaumeHnoBaHue npakTH4eCcKUX 3aHATUN (CEMHHAPOB) z 5 &5
: 2 5
> 2 o
o 2 <
~ S
5 cemectp
3 JIunelinbpie OJIOYHBIC CocraBnenue k00Bo# Tabnuibl. OnpeaeneHue 2 OIIK-5
KOJIBI. KOJIOBOTO PACCTOSIHHSI TIO KOJTOBOM
tabnuie.Onpesenenne KpaTHOCTH TapaHTUPOBAHHOTO
0OHapy>KeHUsI, UICTIPABJICHHS] K BOCCTAHOBJICHUS
cTepThIX cuMBOIIOB.IIpruBeneHue mopoxaaromen
MaTpHIIbl K cucTeMaTudeckoi ¢popme.CBsi3b
MOPOKIAIOIIEH MAaTPUIIBI C TPOBEPOUHON. CHHIPOM.
JlexoaupoBaHue C UCTIPABIICHUEM OJHOKPATHBIX
OIHOOK.
Hroro
Hroro 3a cemectp 2
6 cemecTp
10 Huxnuueckue koapl. | OmpeneneHre mopoxAaroniel MaTPHIIbI 110 2 OIIK-5
nopoxaaroueMy noauaomy.OnpeneneHue
MIPOBEPOYHOTO TOJIMHOMA TIO
nopoxaaroiemy.KoaupoBanue cucreMaTn4ecKum
kozoM.I[TpoBepka (hyHITaMEHTAITBHOTO CBOMCTBA
HUKIHYecKoro koaa.Haxoxaenue yacTHOTO 1
OCTaTKa OT JICJICHUS ABYX MMOJIMHOMOB:
anredpanveck M ¢ MOMOIIBIO IIUPPOBOTO
¢unbpTpa.Koppekrop: aekoaupoBanue ¢
WCIIPABIIEHUEM OJTHOKPATHBIX OIIUOOK.
Hroro
Hroro 3a cemectp
Hroro

9. CamocTosiTesibHasi padoTa

Bunel camocTosiTensHOM paboThl, TPYJAO0EMKOCTh U (hOpMUPYEMbIE KOMIIETCHIIUU MTPE/ICTABICHBI B
Tabiue 9.1.

Tabnuna 9.1 — Buapl caMoCTOSITeNbHOM paboThl, TPYA0EMKOCTh B (POPMHUpYEMbIEe KOMIIETSHIIUN

3 o]
e 5 =
Bunsl camocTosiTenbHON = > O
HasBanus pasznenos s F &5 DOpMBI KOHTPOJIS
paboThl 3 S 2
> &2
e 2 g
= S}
5 cemectp
1 Monynsiuus. IIpopaboTKa JIEKIIMOHHOTO 1 OIIK-5 Tecr
CrekTpajibHbIN COCTaB. Marepuaia
Utoro 1
2 YacTtoTHas u IIpopaboTKa JIEKIIMOHHOTO 1 OIIK-5 Otuer o KypcoBoMy
JHEepreTHyecKas Martepuaia MIPOEKTY / KypCOBOM
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3¢ PEeKTUBHOCTH CHCTEM
CBSI3M.

BrImonHeHue KypcoBOro
MpOeKTa / KypcoBOi
paboThl

22

Hroro

23

pabore, Tect

3 JIunelinbie OJIOYHBIE
KOJEIL.

Iloxaroroska k
MPAKTUYECKUM 3aHATHUSIM,
CeMUHapaM

Brinonaenue
VHIMBUyaIbHbIX 3aJaHUI

Htoro

10

OIIK-5

Jlomamnee 3aganue,
OTueT 110
WHJUBUTyaIbHOMY
3amanuio, Tect

4 HU3KOIIOTHOCTHEIE
(LDPC) koppl.

CamocrosiTepHOe
H3yuyeHue TeM (BOIPOCOB)
TEOPETUYECKON YaCTH

Kypca

13

Hroro

OIIK-5

Koncmext
CaMOIIOATOTOBKH, TecT

5 IIpomycknas
CIIOCOOHOCTH KaHaJa
CBSI3M.

CamocTosiTenbHOe
U3y4EeHHE TEM (BOIIPOCOB)
TEOPETUYECKOUN YaCTU

Kypca

Hroro

OIIK-5

Koncnekr
CaMOITOATOTOBKH,
CobecenoBanue, Tect

11 Koxpr Puga-ComomoHna.

CamocrosiTensHOe
U3y4EeHHE TEM (BOIIPOCOB)
TEOPETHYECKOH 4acTH

Kypca

Hroro

OIIK-5

Tect

12 Koner boy3a-
Yoynxypu-XoKBUHIeMa.

CamocrosTenbHOe
M3y4YEeHHE TEM (BOIIPOCOB)
TEOPETUYECKON YacTH

Kypca

Htoro

OIIK-5

Tect

15 IMpunuunsr MIMO.

CamocrosiTenpHOe
H3yuyeHue TeM (BOIPOCOB)
TEOPETUYECKOMN YaCTH

Kypca

Hroro

OIIK-5

Tect

16 ®opmupyromuii
¢unbTp. Ero pons.

CamocTosiTenbHOe
U3y4YEeHHE TEM (BOIIPOCOB)
TEOPETUYECKOUN YaCTH

Kypca

Hroro

OIIK-5

Tect

17 CoriacoBaHHbBIN
¢ubTp. Ero pob.

CamocrosiTensHOe
U3y4EeHHE TEM (BOIIPOCOB)
TEOPETHYECKOH YacTH

Kypca

Hroro

OIIK-5

Tect

Hroro 3a cemectp

89
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6 cemecTp

6 DKOHOMHBIE [IpopaboTka JEKIIMOHHOTO 1 OIIK-5 Tecr
(ckuMarome) Koabl. Marepuaia
Uroro 1
7 CBEpTOUYHBIE KOABI. OdopmneHre 0T4eTOB MO 4 |OIIK-5 Otuer no 1abopaTopHO
nabopaToOpHBIM paboTam pabore, Tect
Utoro 4
8 Konbr Xadbdmana u BrinosiHeHUE KOHTPOIBHBIX OIIK-5 Kontposnbhas padoTa,
Hlennona-®ano. pabot Otuer o
Brinonnenue 8 HHHHBHHY;}H PHOMY
WHIVWBHUIYATBHBIX 33IaHUN 3allaHHto, 1ecT
Hroro 10
9 Ipunnunsl Mogysiuu | CaMOCTOATENIbHOE 8 OIIK-5 CobOecenoBanue, Tect
OFDM n3yuyeHue TeM (BOIpoCcoB)
TEOPETUYECKON YacTh
Kypca
Hroro
10 Hukmudeckue KOabl. ITonroroBka k 2 OIIK-5 Homamuee 3amanue, Tect
MPAKTUYECKUM 3aHATHIM,
CEMUHapaM
CamocrosiTenbHOe 8
U3y4EeHHE TEM (BOIIPOCOB)
TEOPETUYECKOUN YaCTH
Kypca
Hroro 10
13 IIpunHImUnb CaMOCTOSTEILHOE 16 |OIIK-5 CobecenoBanue, Tect
paclIUpeHus CIIeKTpa u3yuyeHue TeM (BOIpoCcoB)
CUTHAJIOB B CHCTEMaX TEOPETUYECKON YacTu
CBSI3H. Kypca
Hroro 16
14 ITpuHUIMIIBI CamocTosiTenbHOe 15 |OIIK-5 Tect
CUHXPOHHU3ALINU B M3y4YEeHHE TEM (BOIIPOCOB)
CHUCTEMax CBSI3H. TEOPETHUECKON YacTh
Kypca
Htoro 15
Hroro 3a cemectp 64
[ToaroroBka u cnaua 9 DK3aMeH
JK3aMeHa
Hroro 162

10. Kypcogoii npoekT / KypcoBasi padora

TpyoeMKOCTb ayIUTOPHBIX 3aHATHH U (OpMHUpPYEMble KOMIETEHIMM B PAMKaX BBITOJHEHUS
KypCOBOT'O IIPOEKTa / KypcoBoil paboThI npencTasiens! Tadnuue 10.1.
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Tabmuua 10.1 — TpynoeMKOCTb ayAMTOPHBIX 3aHATHH U (QopMUpyeMble KOMIIETEHIIMM B paMKax
BBITIOJIHCHHSI KYPCOBOTO MPOEKTa / KYPCOBOM pabOThI

HaunmenoBanue Ay AUTOPHBIX 3aHATHMN

TpynoeMkocTsb,
q
dopmupyembie
KOMIIETEHLIMH

6 cemecTp

MHoroxkaHanbHas nupoBas cucTeMa nepefgadnd HHGopMaIuu. 4 OIIK-5

Hroro 3a cemectp 4

10.1. Tembl KypcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypPCOBBIX IPOEKTOB / KYPCOBBIX paboT:

— MmaorokanansHas mudposas CIIN npennasznadeHa s nepenayr nupoBbIX CUTHAIOB 0T M
OJIHOTHITHBIX HMCTOYHHKOB HH(OPMAIMK 1O OJHOMY WM HECKOJIBKHM apeHAYEeMbIM CTaHIAPTHBIM
AQHAJIOTOBBIM KaHaJIaM U XapaKTepU3yeTcs CIEAYIOIUMU apaMeTpamMHu:

— 1) uncno xananos M;

— 2) nivHa JBOMYHOM KOJIOBOM KOMOMHAIMU (CJIoBa) Ha Bxoje kaHaia Kc, ouT;

— 3) cpenHsis CKOPOCTh Ha BXOJI€ KaHana Vc, CIoB/c;

— 4) Tun KOpPEeKTUPYIOLIETO KOJIa;

— 5) TUI MAHMITYJISIIHH;

6) crtoco0 yIUIOTHEHHUS KaHAJIOB;

7) butoBasi BEpOSTHOCTh OIIMOKHK Ha BBIXOJIE IEMOAYJISITOpA B MpsiMOoM KaHale Po;

8) crekTpanbHas IUIOTHOCTh MOIIHOCTU aJJUTUBHOTO OEJIOro IIymMa Ha BXOJaX MPUEMHUKOB
pSIMOTO U 0OPATHOTO KaHAJIOB

— No, B1/Tn;

— 9) 3aryxanue B npssMOM U 00paTHOM KaHaiax Gro.

— YucneHHble 3HAYEHHS MNApaMeTPOB, THI KOPPEKTHPYIOIIETO KOAa, METOJ MOIYJSLIUU U
Croco0 YIUTOTHEHHsI KaHAJIOB JaHbI B [IpunoxeHnu 1 mocobus 1mo KypcoBOMY MPOSKTUPOBAHUIO.

11. PeiiTUHIrOBasi CUCTEMA /IJIsl OLIEHKH yCIIeBA€MOCTH 00y4AKOIINXCS
PeiituHroBast cuctemMa He UCIIOJIb3YETCS.

12. YuyeOHO-MeTOAMYECKOE U HH(POpMALIMOHHOE 00ecnieYeHHe TUCHUIINHBI

12.1. OcHoBHas JqUTEpPaTypa
1. Tankun, BsuecnaB Anexkcanaposuu. Lludposas MoOuibHas paauocBsasb @ yueOHoe mocodue
JUist BY30B. - M. : T'opsiuas nunus - Tenexom , 2012. - 592 c. (nanuuue B 6ubnuoreke TYCVYP - 40 5k3.)
2. Bonkos, Jle HuxonaeBuy. Cucremsl uudpoBoil panumocBs3u. bazoBele MeTonbl u
XapakTepUCTUKU : YueOHoe mocobue s By30B. - M. : Dxorpenas , 2005. - 390[2] c. (Hamuuue B
ounbmuorexke TYCVYP - 42 5k3.)

12.2. JlonosiHuTEIbHAS JIUTEPATypPa

1. Meroapl TOBBINICHUS DSHEPreTUYCCKOW W CHEKTPATbHOW 3(P(HEKTHBHOCTH [U(POBOU
panuocBs3u [DaeKTpoHHBIA pecypc]: YueOHoe mocoOue / Baprayszun B.A., Hukun U.A. - CII6BXB-
[TeTepOypr, 2013. - 352 c. ISBN  978-5-9775-0878-0 -  Pexxum  pgocryma:
http://znanium.com/catalog/product/943520 (nara obpamenus: 08.07.2018).

2. @®opMHpOBaHHE W TEHEPUPOBAHWE CUTHAJIOB B IMHU(PPOBOM PaTUOCBS3U [DIEKTPOHHBIN
pecypc]: Yuebnoe nocodue / B.T. Ilepmun. - M. HUL] UH®PA-M; M. Hos. 3nanue, 2013. - 614 c. un.;
60x90 1/16. - (Bricuiee oOpa3oBanne bakanaspwmar). (nmeperier) ISBN 978-5-16-006703-2, 600 3k3. -
Pexum noctyna: http://znanium.com/catalog/product/405030 (nata oopamenus: 08.07.2018).

3. Cxusp, beprapa. Lludpoas cBs3p: TeopeTrnueckne OCHOBBI M MPAKTHYECKOE PUMEHEHHUE :
[Tep. ¢ anrm.. - M. : Bunbsimc , 2004. - 1099[5] c. (manuune B 6ubnuoreke TYCVYP - 18 5k3.)
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12.3. YueOHO-MeTOOANMYECKHE TOCOOU

12.3.1. O0s3aTe/IbHBIC Y4eOHO-MEeTOAHYECKHE MOCO0H

1. MmuorokananbHas 1udpoBas cucrteMa mnepeaayn WHGoOpMauu [DIEKTPOHHBIA pecypcl:
Y4eOHO-MeToiYecKkoe MocoOue MO  BBIIOJHEHUIO KYpPCOBOIO IPOEKTAa pacyeTHOTO 3aJaHus,
camocrosTenbHoil pabotel / bepurapar A. C., AxkymunuueB lO. II. - 2016. 41 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/6583 (nara obpamienus: 08.07.2018).

2. COOpHHMK KOMIIBIOTEPHBIX JIAOOPATOPHBIX padOT MO cUCTEMAM CBS3H [ DIIEKTPOHHBIN pecypc]:
Mertoanyeckue yka3aHus K J1abopatopHbsiM pabotam / HoBukoB A. B. - 2018. 151 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/7149 (nara obpamenus: 08.07.2018).

3. Hemonynsauuss 1upoBbIX cuUrHanoB. CTaTUCTUYECKMA M CUTHAJBHBIA  IOAXOJbI
[OnexTpoHHBI pecypc]: YuebHoe mocobue / HosukoB A. B. - 2018. 51 c. - Pexum nocryna:
https://edu.tusur.ru/publications/7150 (mata obpamenus: 08.07.2018).

4. Teopwust >MEeKTPUYECKON CBSI3U [DIEKTPOHHBIN pecypc|: Y4eOHO - METOIuYECKOe TOCo0re JIst
NPOBEICHUS NPAKTUUYECKUX 3aHATUH U CaMOCTOATENbHOW paboThl cryaeHToB / AxkynunuyeB lO. II. -
2012. 202 c. - Pexxum moctymna: https://edu.tusur.ru/publications/1758 (nata oopamenwus: 08.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOMS /ISl JIUL C OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbSI M
HHBAJUI0B

Y4eOHO-METOIUYECKHE MaTEePUaIbI JUIsi CAMOCTOSTEIILHON U ayJJUTOPHOU paboThl 00YYarOIIUXCs
U3 YHCIa JUI] ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBbSI M MHBAJUIOB MPEOCTABISIOTCSA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3JI0POBbS U BOCIIPHUATHS HHPOPMAIIUH.

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B NIEYaTHOH (OpME yBETUUYECHHBIM IIPH(PTOM.

JIJ1s1 JIM1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B Ie4aTHOM dopme.

JJ1s1 JIMI ¢ HApYIIEHUSIMH OTIOPHO-IBUTaTeJILHOTO anmapara:

- B (hopMe IEKTPOHHOTO JOKYMEHTA;

- B [IEYaTHOU opme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(POPMALHOHHBIE CIIPABOYHbIC CHCTEMbI

1. Tlpu n3ydeHUH MUCUUIUIMHBI PEKOMEHYETCsl UCIIOJIb30BaTh 0a3bl JaHHBIX, UH()OPMALIMOHHO-
CIpaBOYHBIE M IIOMCKOBBIE  CHCTeMbl, K  KotopeiM y TYCVYPa  ectp  moctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue TUCHUIIMHBI U TpedyeMoe NporpaMMHoe
odecrevyeHue

13.1. O0uue TpeGOBaHUSA K MATEPUATBHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreYyeHH 0
AUCHHUIJIMHBI

13.1.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe ofecneyeHue IS JJEKIIMOHHbIX 3aHATHIA
Jlns mpoBeneHHsT 3aHATUH JIGKIMOHHOTO THIIA, TPYNIOBBIX M MHIMBHUIAYAIBHBIX KOHCYJIBTAIHH,
TCKYIIECTO KOHTPOJIA U HpOMC)I(}ITOqHOﬁ aTTeCTaluu HUCIOJIb3YyCTCA yqe6Ha$[ ayauTopust ¢ KOJIMYCCTBOM
NOCaJIOYHBIX MecT He MeHee 22-24, oOopynoBaHHAas JOCKOH M CTaHIApTHOH y4eOHOW MeOenblo.
HmeroTcss IEMOHCTPAallMOHHOE O0OpYJOBaHWE W Yy4eOHO-HAIIATHBIE IOCOOMs, OOECIIeUHBAIOIIIE
TEeMaTHYECKHE WIUTIOCTPAIMH 110 JICKIIMOHHBIM pa3ziesiaM JAUCIUIUINHBL.

13.1.2. MaTepua/ibHO-TeXHHYECKOEe 1 MIPOrpaMMHOe ofecrnedeHne 1Jisl MPAKTHYECKUX 3aHATH I
YyeOHast ay TuTOPHS
yqe6Ha51 aYI[I/ITOpI/DI JJIs HpOBeI[eHI/ISI 3aH$ITI/II71 JICKIOIMOHHOI'O THIIA, yqe6Ha51 ay,Z[I/ITOpI/ISI JUJIS
MIPOBEJICHUS 3aHATUH MPAKTHYECKOTO THIA, yueOHas ay IUTOPHS JIJIs IPOBECHHS 3aHATHH CEMHHAPCKOTO
TUIla, IOMCIICHUC OJIA HpOBCZ[eHI/IH IpynHOBBIX nu I/IHI[I/IBI/II[yaJILHbIX KOHCYHBT&HHﬁ, IIOMCIICHHUC IJIA
IIPOBEJICHUS TEKYIIETO KOHTPOJISA U IMPOMEKYTOYHOM aTTECTAINN
634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, a. 47, 431 ayn.
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Ornucanrie UMEIOIIETrocss 000pyA0BaAHUS:

- KommutekT cniermanu3npoBaHHOW yueOHON MeOeu;
- PaGouee mecto npenogaBarens.

[IporpammHuoe obecrieueHre He TpeOyeTcsl.

13.1.3. MaTepuaJbHO-TeXHHYECKOE U NPOrpaMMHOe o0ecrnedeHne 1Jisi JJa00paToOpHbIX padoT

VYuebnas madoparopusi ”HGOPMAITMOHHBIX TEXHOJIOTUI

yueOHasi ayIuTOpHs AJs NPOBEIEHHs 3aHATHHA NMPaKTHUYECKOro Tuma, ydeOHas ayIauTopus Uis
IPOBEICHUS 3aHATUN JTAOOPAaTOPHOTO THIIA, IIOMEIIEHHE Il KypPCOBOTO NMPOEKTUPOBAHUS (BBITOTHEHHS
KypCOBBIX pa0oT)

634034, Tomckas ob6nacTs, r. Tomck, Bepmmnauna ynuna, 1. 47, 423 ayn.

Omnucanue UMeroIerocs 000py10BaHUs:

- Jocka marautHo-mapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ snekrponpusogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiMa 110 NEPUMETPY;

- [Ipoextop NEC «M361X»;

- CucreMHblit 010k (16 mt.);

- Monwutops! (16 mt.);

- Komnsrorep;

- KommnexT crienmanu3npoBaHHoOM yueOHON Mebenu;

- PaGouee mecto mpemogaBatens.

[TporpamMHoe oOecrieueHue:
Adobe Acrobat Reader
Google Chrome
LibreOffice
PTC Mathcad13, 14

13.1.4. MaTepuaibHO-TeXHUYECKOE U POrPpaMMHOe o0ecredyeHue 1JIsl CAMOCTOSITeJIbHOM padoThl
Jist caMOCTOATENBbHONW pabOThI MCIONB3YIOTCS YUEOHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KJIAcChI),
PaCIOJIOKEHHBIE 110 aJpPecam:
- 634050, Tomckas obmacts, . Tomck, JIennHa npocnexT, 1. 40, 233 ayn.;
- 634045, Tomckas obsactb, T. Tomck, yi. KpacHoapmetickas, n. 146, 201 ayn.;
- 634034, Tomckas obnacts, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6sactb, T. ToMck, Bepmmmnauna ynuna, n. 74, 207 ay.

CocraB 000py0BaHMS:

- yueOHast MeOeb;

- komnbioTepsl knacca He Hike [I9BM INTEL Celeron D336 2.81'T . - 5 miT.;

- KOMITBIOTEPHI MOAKIIOYCHB K ceTu «VHTepHeT» U 00eCnedMBarOT JOCTYIl B 3JICKTPOHHYIO
HH()OPMAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

[lepeveHs NporpaMMHOTO 00ECTICUCHHS

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUMIITIMHBI JIs1 JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
OcBoeHHE TUCIUIUIMHBI JIMIIAMH C OTPAHWMYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBS M WHBAJIWIAMU
OCYIIECTBIISIETCS C HCIIOJIb30BAHUEM CPEJICTB 00YUICHHS OOIIETO U CIIeHaThHOTO Ha3HAYCHUS.
[Ipy 3aHATHAX ¢ OOYYAIOIUMHCS € HAPYIIEHHSAAMHM CJyXa MPEayCMOTPEHO HCIOIb30BaHUE
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3BYKOYCWJIMBAIOIICH ammaparypbl, MYJIbTUMEIUHHBIX CPEACTB U APYTUX TEXHUYECKHX CPEJCTB
npuema/nepenaun yueOHod nHpopManuu B JOCTYMHBIX (hopMax, MOOMIBHOW CHCTEMBI IMPENOIaBaHUs
JUTsE 00y4alomuXCsi ¢ WHBAJTUIHOCTHIO, MOPTATUBHOW MHAYKIIMOHHOW CHCTEMBI. YueOHasl ayJUTOpHs, B
KOTOPOW 3aHUMAIOTCS OOydYaroluecs C HapylIeHHeM ciiyxa, 000pyIoBaHa KOMIBIOTEPHON TEXHUKOH,
ayJMOTEXHUKOM, BUAEOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYLIEHUSIMH 3PeHUSIMH TIPEyCMOTPEHO UCIIOIb30BaHUE B
JICKIIMOHHBIX W YYEOHBIX ayIUTOPHUSAX BO3MOXKHOCTH TPOCMOTPA YAAJICHHBIX OOBEKTOB (HAIpPUMED,
TEeKCTa Ha JOCKEe WIM cllaiila Ha SKpaHe) NpH IOMOIIM BHUACOyBEIMYUTENEH 11 KOM(OPTHOTO
MIpOCMOTpa.

[Ipu 3aHsATHSX C OOydYalOIIMMHUCS € HAPYIIEHUSIMH OINOPHO-IBHIraTebHOr0 anmapara
UCTIONB3YIOTCSL QJIbTEPHATUBHBIE YCTPONCTBA BBOJA HWH(OpPMAIMM W JAPYTrUe TEXHUYECKHE CpPEICTBA
npuema/nepenadun yueoHod mH(popManuu B IOCTYMHBIX (opMax, MOOWIBHOW CHCTEMBI OOyYCHHS IS
JIIOJeH ¢ UHBAJIMIHOCTBIO.

14. OIIeHO'lHLIe MaTepuaJdbl U METOAUYECCKNE PEKOMECHAAIUH 110 OPraHu3allui U3y4YCHUSA
AUCHHUITINHBbI

14.1. Coz[epmalme OLHCHOYHBIX MAaTCPUAJIOB U METOAUIECCKUE PEKOMECHAAIIUH
I[J'IH OLCHKHU CTCIICHH C(i)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ,I[PICHPIHJ'IHHOﬁ
KOMIIETCHITUIH HCIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIbI B COCTABE:

14.1.1. TecToBbIe 3a7aHus

CornacoBaHHbBIN QUIBTP 0OECIEUNBAET:

- MuHMMaJIBHO KOPOTKUH 110 BPEMEHH OTKJIMK Ha CBOEM BBIXOJE

- MakcuMallbHOE OTHOIIIEHHE CUTHAJI-ITYM Ha CBOEM BBIXOJE B ONPEECICHHBIA MOMEHT BPEMEHHU,
IpU YCJIOBUH, YTO IIIyM — OeJIbIi

- CHsTHE 3aKOHAa MOAYJISIIUU (IEMOAYIISIIHIO)

- MakcuMyM IIEHHOHOBCKOM MH(OpMAIK HAa CBOEM BBIXO/IE

Dopmupyroumii puiIbTp 06ecrneynBaeT:

- ®opMHpOBaHHUE KBAIPATyPHBIX CUTHAJIOB € 331aHHON ()OPMOM CIIEKTPpaIbHON TNIOTHOCTH

- ®opmMupoOBaHKE Y3KOMOJOCHOTO CUTHAIA HA HEKOTOPOM HECYIIEH YacTOTe

- @opMHUPOBaHNE OPTOTOHAIBHBIX 110 BPEMEHH KBaJAPAaTypPHBIX CUTHAJIOB

- ®opMupOBaHKE TAKTOBBIX UMITYJIBCOB JIJII CHMBOJIBHOM CUHXPOHHU3ALUH

CornacoBaHHbIN QUABTD SABISETCA:

- JInHeHbIM QUIBTPOM C IOCTOSTHHBIMU NTapaMeTpaMHu

- HenuueiHbIM UIBTPOM C MOCTOSTHHBIMH MTapaMeTpaMu

- JIuneHbpIM QUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu

- HenuueiHbM GUIBTPOM C IepeMeHHBIMU TapaMeTpaMu

DopMuUpyOUMi GUIBTp SABISETCA:

- JInHe#HBIM QUIBTPOM C TIOCTOSSHHBIMU TTapaMeTpaMu

- HenuneiHbIM GMIBTPOM € IOCTOSITHHBIMU TTapaMeTpaMu

- JInHeiHBIM (QUIBTPOM C IEPEMEHHBIMU ITapaMeTpaMu

- HenuneiHbIM GMIBTPOM ¢ IEpeMEHHBIMU MTapaMeTpamMu

[Tapametp Roll-off factor popmupyromiero punbrpa THHA "TPUNOTHATHIN" KOCHHYC MO3BOJISET:

- I3MeHuTh ypoBeHb MEXCUMBOJIBHON HHTEP(EPEHITNHN Ha CBOEM BBIXO/IE

- I3MeHuTh mMpHuHy criekTpa GopMupyemMoro curHana

- I3MeHuTh CKOPOCTH Cra/ia MOIIHOCTH BHE OCHOBHOM MOJIOCH (HOPMHUPYEMOT0 CUTHAIA

- 3mMenuTh aMmuTyy GopMHpPYyEMOro CUTHaa

MesxcuMBOJIbHasE HHTEPPEPEHLINS — 3TO:

- Korzma Bpems npuxoja uMIysbca sBISETCS CIIy4aliHON BEJIMUMHON C HEHYJIEBOM qucriepcuei

- Korga nummyibc BIMsIET Ha COCEHUE UMITYJIBCHI, HAKIIAAbIBASICh HA HUX CBOMMHM '"XBOCTamMu'"

- Korma mymmrenbHOCTh MMITyJIbCa SIBJIAETCS CIIy4aliHON BEIMUMHON C HEHYJIEBOW JUCTIEpCUE

- [Ipouiecc hopMrpoBaHUs rPyNIIOBOIO CUTHAJA B CUCTEMAaX C KOJOBBIM Pa3/ieJIeHUEM KaHaJIOB

MesxxcuMBOIIbHAsI UHTEPHEPEHIIHS ABISETCS:

- Bpennon

- [lonesnon

CornacoBaHa Ha noprtane Ne 36932 15



- 3aBHCHUT OT crtoco6a (POpMUPOBAHUS CUTHANIA

- HelitpanbHoit

CornacoBaHHbIi GuUIbTp, OBIBACT, 3AMEHSIOT:

- OUIBTPOM HUKHHUX YaCTOT

- Koppenstopom

- Koppenstopom ¢ GpuiabTpoM HUKHUX YaCTOT

- OUIBTPOM BEPXHHX YaCTOT

Koppenstop — 3T0 ycTpOorCTBO, KOTOPOE BHIUUCIIACT:

- MHTerpan no BpeMeH! OT BXOJIHOTO CUTHAJIA

- [IpousBeaeHre OMOPHOTrO CUTHAJIA U BXOJIHOTO

- MHTerpan nmo BpeMeHU OT MPOU3BEICHUS OTIOPHOTO CUTHAJIA ¥ BXOJHOTO

- CBepTKY OMOPHOI0 CUTHAja ¢ BXOJIHBIM

KorepenTHslii iprieM 00s13aTENIbHO BKIIIOYAET B Ce0sI:

- AMIITUTYIHBIN AETEKTOP

- CxeMy BbIJICJICHUS CUTHAJA "MHJIOT-TOH"

- KonTtyp ¢a3zoBoii aBTOMOACTPONRKH YaCTOTHI

- Ilpouecc popMupOBaHUS OMOPHOTO KOJE€OaHHS C TOYHOCTHIO 10 (a3bl AJs MOCIETYIOIEro
CHSITHUS 3aKOHA MOJYJISIIUU

HexorepetHslit mpuem 00s3aTelbHO BKIIOYACT B CEO:

- Ilponiecc GpopmupoBaHusi ONOPHOTO KOJIEOAHHSI C TOYHOCTBIO 10 YACTOTHI JUISl MOCIEIYIOIIEro
CHSITHUS 3aKOHA MOJYJISIIUU

- CxeMy BbIJICTIEHHS CUTHaNA "MI0OT-TOH"

- KonTyp (hazoBoii aBTOMoAcTpOiKH 4aCTOTHI

- YacTOTHBIN JETEKTOP

[Ternst Kocraca npenHa3zHavena jyis:

- ABTOMaTHYECKOM MOJCTPOUKH YaCTOTHI (POPMUPYEMOTO OMTOPHOTO KOJIeOaHUs

- CHsaTus nuddepeHanbsHOro KOJAUPOBAaHUS CHMBOJIOB

- ABTOMAaTHYECKOM MOACTPOHKH Y4aCTOTHI (HOPMUPYEMOT0 OMIOPHOTO KOJIEOAHHS C TOYHOCTHIO JI0
¢asbl

- Y 1BoeHUs 4acTOThl (HOPMHUPYEMOT0 KOJIeOaHuUs

Monynauus QPSK nozBosnsietr nepenats:

- 1.5 6ura Ha cuMBOI

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cUMBOI

- 2 OuTa Ha CUMBOJI

Mopynsiiua GMSK no3Bossiet nepenars:

- 1.5 6ura Ha cuMBOI

- 4 OuTa Ha CUMBOJI

- 1 6ut Ha cUMBOI

- 2 OuTa Ha CUMBOJI

Mopynsiuus QAM-16 no3BosIsieT nepeaaTh:

- 1.5 6ura Ha cuMBOI

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cUMBOI

- 2 OuTa Ha CUMBOJI

bonee TpeGoBaTenpbHa K OTHOIICHUIO CUTHAJI-IIIYM MOTYJISIIUS:

- GMSK

- QPSK

- QAM-16

- BPSK

Bonee TpeboBaTenbHa K TMHEHHOCTH BBIXOJHOTO YCHIIUTENSI MOIITHOCTH MOTYJISIITUS:

- QAM-16

- OQPSK

- GMSK
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- QPSK-pi/4

VYeunurenu MOIHOCTH MO CTENEHN JJUHEHHOCTH IEIISATCSA Ha KJIACChI:

-AB,C

- A,B,C; D,E,F

-LIL I

-0,1,2

MoIHOCTh TEIIOBOrO NIyMa HAa BXOJAE MAaJOLIYMALIEr0 YCWIMTENS MPUEMHHUKA IPSMO
MIPONOPLUMOHAJIbHA:

- Koo punmenTy mryma ManomymsImero yCuIuTens

- [Tonoce yacTOT MPUHUMAEMOT0 paJuOCUTHAJIA

- Hecymueit vactote npMHMMAaeMOro paJuoCUrHaia

- CyuiecTByeT cama 1o ce0e ¥ HM OT Yero He 3aBUCUT

KoadduuueHT nryma MagouryMsIero yCuiuTens 3To:

- OTHOILIEHHE CUTHAJI-UIYM Ha BXOJAE YCWINTENS, JEJIE€HHOE Ha OTHOILIECHHWE CUTHAJ-IIYM Ha €ro
BBIXOJIE

- YpoBeHb COOCTBEHHOTO IiTyMa ycuiuTels, B dBm

- Bennuuna kT, rne T — temnepatypa okpysxatoieii cpensl, k — nocrosiuaas bonsimana

- Paznuna xoaddunmentoB ycunenus ycunutens (B dB), m3MepeHHBIX IS JBYX OMOPHBIX
TEMIIEpaTyp

Konp! ['ona mpuMeydatenbHbI:

- UneanbHO# aBTOKOPPEISIIMOHHON (PyHKIMEH

- Tpex3nauHo¥ GpyHKIIMEH B3aUMHOMN KOPPETAIIUN

- CBOEl OpTOTOHATIBHOCTBIO

- Tem, uTo ux n306pen muctep "o

M-nocie10BaTEIbHOCTH IPUMEYATENbHBI:

- MakcumaabHbIM IEPUOIOM

- XOpoLHKMH B3aUMHO KOPPEISLIMOHHBIMU CBOMCTBAMHU

- CBOE OPTOTOHAIBHOCTBIO

- PaBeHCTBOM KOJIMUECTBA HYJIEN U €IUHHI]

Konpl Yomniia npumeyaTeabHBbI:

- U neanbHO# aBTOKOPPEISAIMOHHON (PyHKIIMEH

- Hanuumem nocnenoBarenbHOCTH TUNA ""MeaHp"

- CBoeil aOCOMIOTHOM HE3aBUCUMOCTBIO

- CBO€ OPTOTOHAIBHOCTBIO

Jl1 cucteM paguocBs3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa:

- JIydinas 3amura oT HenpeIHaMEPEHHBIX IOMEX U MHOTOJIy4€BOTO PACIPOCTPAHEHUS CUTHAJIA

- Bonee BricOoKast GMTOBasi CKOPOCTH Mepeaud HHPOpPMALUU

- bospiast I0THOCTE MOIIHOCTHU M3JIy4aeMOr0 CUTHaja

- 3aMeTHOCTb B panuodpupe

CucreMsl ¢ KOJOBBIM pa3/IeJICHUEM KaHAJIOB:

- BolTecHWIIN ApyTrye TEXHOJIOTUU pa3e/ieHUsl KaHAIO0B BBUly CBOEH UCKIHOUUTEIbHOCTU

- [IpuMeHs0TCS OAHOBPEMEHHO C APYTMMH TEXHOJIOTUSMHU pa3/IeJIeHUsI KAaHAJIOB

- [IpakTuecku HE IPUMEHSIOTCS BBUY CBOCH CII0KHOCTHU

- Otganu "ko3bIpHYI0 MacTh'" TexHosorun OFDM

Koadduuuent pacmmpenus crnekrpa B coBpeMeHHbIX (4G) cucremMax pajnocBsi3u BapbUpYeTCs B
npeaenax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koaddunment pacmupenus crnektpa paBeH 256. OTHOIICHHE CHUTHAI-IIYM MOCie CKaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEIUYHUTCA Ha!

-110dB

-48 dB
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-24 dB

-55dB

[TomexoycTOHYMBOE KOAUPOBAHUE OCHOBAHO HA:

- lybnupoBaHuu CUMBOJIOB

- BBeieHnn M30BITOYHOCTH 110 OTIPEICTICHHBIM TIPAaBHIIAM

- CkpeMOIMpOBaHUH COOOIIICHU TICEBIOCTYyUYaiHBIMU KOJAMHU

- BBeieHnn M30BITOYHOCTH 110 CITyYalHBIM MPaBUIIAM

KoaunpoBanue uctouHrKa OCHOBAHO Ha:

- CkpeMOIMpoBaHUY COOOIIECHU MCEBIOCTYYallHBIME KOJAMU

- Meronax mudpoBaHus

- CymiecTBOBaHMM H30BITOYHOCTH, Mepa KOTOPOW MOXKET OBITh BBIpa)KE€HA IIEHHOHOBCKOMN
SHTPONUEH

- HepaBHOBEPOSATHOCTH CHMBOJIOB COOOIICHHS

Jluneiinble OJ0YHBIE KOABI IPUMEYATENbHBI TEM, YTO IMOJTHOCTHIO ONPEACISIOTCS:

- HaGopom moposknaromux moJMHOMOB

- [Topoxnarommum MoJTMHOMOM

- [Topoxnaromieit Mmarpuiei

- KonmoBoii Tabmuiiei

DHTpPOIUs HEKOTOPOTO UCTOYHUKA WH(OPMAIIUU OTIPEACIIAETCS KaK:

- Cpennee 3Ha4YeHHE COOCTBEHHON MH(OpMAIUn

- MakcumanbHOe 3HaueHHe COOCTBEHHOM HH(popMaIuu

- MuHMMabHOE 3HAYCHHE COOCTBEHHON MHGMOpMAITIH

- MennaHHOe 3HaueHHE COOCTBEHHOM MH(pOopManuu

[TomexoycToiunBBIC KOJIBI OBIBAOT:

- Br1oYHBIMY ¥ TOTOKOBBIMU

- PerynsipupiMu 1 HeperyIsIpHBIMU

- OIHOPOIHBIMU ¥ HEOJHOPOIHBIMHU

- CTaTu4ecKuMU ¥ TUHAMUYECKUMHU

Wndopmanus no K. llleHHOHY BBIpaskaeTcs Kak:

- Jlorapudm o6paTHON BEpOSATHOCTH

- Bennuuna 00paTHO BepOSTHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapudm Momysst BEpOSTHOCTH

CBepTouHbIE€ KOJbI TPUMEUYATENIbHbBI TEM, YTO MOJTHOCTBIO ONPEACISIOTCS:

- HaGopom moposknaromnux moJmHOMOB

- KonmoBoii Tabiuiiei

- [Topoxnaromieit Matpuieit

- [Topoxnarommm moJIMHOMOM

CTpoKH MOPOXKAAOIIEH MATPHUIIBI TUHEHHOTO OJIOYHOTO KO/Ia JOJKHBI OBITh:

- HenyneBbimMu

- PazupiMu

- JInHeliHO-HEe3aBUCUMBIMU

- JInHENHO-3aBUCUMBIMU

Ywucio CTpoK MpOBEPOYHON MATPHIIBI TMHEHHOTO OJIOYHOTO KOJIa OTIPEIETISETCS

- KonnuecTBOM IpOBEPOUYHBIX CUMBOJIOB

- KonnuectBoM HHQOpPMAIIMOHHBIX CUMBOJIOB

- 3aBUCHT OT JOMIOJHUTEIIbHBIX YCIOBUM

- KonoBbIM paccrosinnem kKoja

CaoiicTBo mpeukca HekoToporo konxa (Hampumep, koaoB Xaddmana mnm Illennona-dano)
3aKJII0YaeTCs B TOM, YTO:

- Hu ogna npucTtaBka HEKOTOPOTO KOJIOBOTO CJIOBA HE SIBISETCS KOJOBBIM CIIOBOM

- Bce nmpucTaBku SBISIOTCS KOJOBBIMH CJIOBAMHU

- KonoBeble ciioBa UMEIOT OJIMHAKOBYIO JJIUHY

- KonoBble ciioBa UMEIOT pa3HyIo JJIMHY
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Kop Jlemnens-3uBa (Lempel-Ziv) sBasercs:

- CnoBapHBIM KOJIOM

- IpeBOBHIHBIM KOJIOM MOI00HO Koty XaddhmaHa

- Konowm ¢ xem-ta6munieit (hash table)

- KogoMm ¢ nuHelHbIM NpeickazaHueM

Konpr Puna-Conomona nprumeyaTeabHbl TEM, YTO OHHU:

- JlatoT MakKCUMaJIbHO BO3MOKHOE KOJJOBOE PACCTOSIHUE U SIBIISAIOTCS HEABOUYHBIMU

- SIBNSAIOTCSI HEIBOUYHBIMU

- ImeroT nopoxaaroniuil oJIMHOM, KOTOPBIM HE PACKIIabIBACTCS HA MHOKUTEIIN

- ImeroT Ko0BO€ paccTOsIHUE, pABHOE KOJMYECTBY POBEPOUHBIX CUMBOJIOB

CronO1bl MPOBEPOUYHOM MATPHUIIBI JIMHEHHOTO OJ0YHOTO KOJla (PAKTUUYECKH SBIISIOTCS:

- 3anpenieHHbIMA KOJIOBBIMU CIIOBAMH

- Pa3penieHHbIMU KOJIOBBIMU CIIOBAMU

- CuHIpOMaMu U1 OTHOKPATHBIX OIIMOOK

- Bekropamu 0THOKpATHBIX OIIUOOK

KomoBoe paccrossHue THHEHHOTO OJOYHOTO KOJa MOYKHO OMPEIEIUTh M0 MPOBEPOYHON MaTpHUIIE
KOJIa KaK:

- KonnuecTBo HEHyNEBBIX CTOJIOIOB

- MakcumanbHOE KOJMUYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MATPHIIBI MUHYC €MHUIIA

- MakcuManbHOE KOJIMYECTBO JTMHEIHO-HE3aBUCUMBIX CTOJIOII0B MaTPHUIIbI

- MakcumanbHOEe KOJMUYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOII0B MATPHIIBI IUTFOC €MHULA

Bennuuna B3aumuoit mHpopmaruu no K. IlleHHoHy ompeznensieTcss Kak JiorapudmM OTHOIICHUS
BEPOSITHOCTEM:

- P(x/y) / P(x)

- P(x) / P(x/y)

- P(x/y) / P(x,y)

- P(x,y) / P(x)

14.1.2. Dx3aMeHALIMOHHBbIE BONIPOCHI

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomast marpuna. Kogoas tabmuua. KogoBoe paccrosHue. KpaTHocTh oOHapyskeHHs,
WCIIPABJIEHUSI U BOCCTAHOBJICHHUS] CTEPTHIX CUMBOJIOB. OmpeniereHne KOJI0OBOr0 pacCTOSHUS MO KOJOBOM
tabmuue. Cucremarudeckas ¢(opma mnopoxjaromeid matpunbl. IlpoBepounas marpuna. CHHIpOM.
Omnpenenenye KOJOBOIO PACCTOSHUS 10 IPOBEPOYHON MaTpPHUIIE.

[MNMKJIMYECKHUE KOJIbI:

@yHIaMEHTAIbHOE CBOMCTBO LHMKIMYECKUX KOAOB. Hynb-mosmHOM U ero ¢akropusanus.
[Toposk1aronuii MOJIMHOM U €70 €MHCTBEHHOCTD JUIs 3aIaHHOT0 KoJa. CBsI3b NOPOKAAIONIET0 MOJIMHOMA
U Topoxjaromend Marpuubl. lIpoBepodHBId IOJIMHOM, €ro CBS3b C IMPOBEPOYHOM MATPHULEH.
Cucrematuueckuil nukiInueckuil koa. CucreMatnyeckuil Kojep Ha ocHoBe IdpoBoro ¢uibrpa. Pomib
ocTaTka OT JIeJeHMs JIByX IMOJIMHOMOB. JlekoIupoBaHHE C HCHpaBiIeHHEM OMMOKH. JleKoIupoBaHUE C
BOCCTAHOBJICHUEM CTEPTHIX CUMBOJIOB.

OKOHOMHBIE KO/IbI:

CoOctBeHHas uHpOpManus. DHTpONUS HUCTOYHMKA. M30bITOUHOCTH. B3ammuas uHpopmanus.
IIpuHIMITEI BEKTOPHOTO KBAHTOBAHMSI UICTOYHUKA.

Konpl Xadppmana, lllennona-®ano u Jlemnens-3usa.

MOJYJISALMSA, CIIEKTPAJIbBHBIM COCTAB:

Pone mopynmsaumu B cucremax nepepaud uHpopmauuu. Pasnuuue aHanoroBoid u 1ugpoBol
Monyssauuu. TpeOoBaHMS K CIIEKTpaM CHTHAJIOB B COBPEMEHHBIX CHUCTEMax Iepefadyd HMHGOpMaluu.
Tennooit mrym. CriekTpaibHas IIOTHOCTh MOLIHOCTH cUrHana. CrekTpsl curHanos ¢ AM, ®M, UM u
OFDM wmonynauusMu.

YACTOTHAA 1 DHEPI'ETUYECKAA DODPEKTUBHOCTDb CUCTEM CBA3U:

Ces3p Mexay "aHanoroBeiM" U "HuGpOBBHIM" OTHOLIEHUSMU cuTrHaNI-1yM. HopmupoBanHas
IpPOMyCKHasi crocoOHOCTh KaHaya. CkopocTh KoaupoBaHus. Teopema llleHHOHa, ee WILTIOCTpAIMs.
IIpenen lllenHoHa, mpeaesr ABOMYHOIO KaHaa CBSA3H: )KECTKUE PEIICHUS U MATKUE PEICHUS.
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14.1.3. Bonpocbl Ha colece1oBaHue
B ueM oco6enHocTh kK0710B boy3a-Hoynxypu-XokBuHrema?
SABnsrorcs nu koAbl boy3za-Uoynxypu-XoKkBUHreMa HUKINYECKUMU?
SABnsercs 1 nUKINYecKuid kKoj Xemmunra (7, 4) komom bUX?

14.1.4. TeMbl MHAUBUAYAJIbHBIX 32JAHUIH

Crpoku mpou3BOASAIIEH MaTpUIbl JIMHEHHOTO OsodHoro (n, 3)-koja — 3TO TPH NpaspsiiHbIe
KOMOMHaIMH (MIIaaIuii pa3psi — cupasa), KOTOpbe B ABOUYHON hopme

npeAcTaBisIoT AecsaTuuHble yncna g0, gl, g2. Haiftu: kogoBoe paccrosiHue dkoj, MakCUMalbHbIE
KpaTHOCTU TapaHTUPOBAHHO OOHApYXUBAaEMbIX (O M UCHPABISEMBIX (U OIIMOOK. 3aKOJUpPOBATh
JIBOMYHYIO KOMOMHAIIMIO, COOTBETCTBYIOIIYIO JECATUYHOMY YHCIY in, 3aT€M JBOMYHYIO KOMOMHAIMIO Ha
BBIXO/I€ KOJIepa IIPEJICTaBUTh B pOpME IECATUYHOIO YKcia out.

JIBon4HbIe KOMOMHAIMH, COOTBETCTBYIOIIME MIATH JECATUYHBIM yuciaMm (n, in, g0, g1, g2)

U3 33J1a4M 5, cCYUTaTh CTPOKaMH MpoBepouHoil matpuisl H koxa (n, n — 5).

OnpenenuTtsb: ciocoOeH JIM 3TOT KOl OOHAPYKUTh JTHOOYI0 OJHOKPATHYIO OIINOKY

(d=1, ecnu criocoben, d = 0 B mpOTUBHOM CITy4ae);

CHOCOOEH JIM 3TOT KO UCIIPaBUTH JI00YI0 OAHOKpaTHYIO oHOKy (¢ = 1, eciu cnocoben, ¢ = 0 B
MIPOTUBHOM CIIy4ae).

CraTtucTudeckre CBOMCTBA TPOMYHOTO UCTOYHHMKA O€3 MaMATH ONPEIEISIOTCS pAAOM

pacnpenenenus, 3aJJaHHbIM B 3a7aue 1 3a1aHus.

1) Onpenenuts SHTPONHUIO UCTOYHHUKA U €r0 U30BITOUYHOCTb.

2) [IpousBecTu KOAUPOBAHUE UCTOYHHKA JIBOMYHBIMH KojlaMu Xadpmana, [llennona—

@daHo U PAaBHOMEPHBIM KOJIOM.

3) IlpouwsBectu OJOKOBOE KOIWPOBAaHWE HCTOYHMKA OJIOKaMHM IO JBa CHUMBOJA JIBOWYHBIMHU
konamu Xaddmana, [llennona—®dDaHo U PaBHOMEPHBIM KOJIOM.

4) CpaBHUTH KOJBI 110 N30BITOYHOCTH.

14.1.5. Tembl JOMAIIHUX 3aJaAHUNI
3aiana MOpOoKIAroNIasi MaTpUIla HEKOTOPOTO JIMHEWHOTO 6J109HOTO Ko1a. OnpenenuTh, COCTaBIsS
KOJIOBYIO TabJuIry, mapaMmeTpsl (n, k, d) kona, a Takyke u30bITOYHOCTD.
3amaHa MoOpoXkAa0INas MaTpuila JTUHEHHOro 05I09HOTO Koja. [IpuBecTn ee K cucTeMaTH4ecKOn
(dbopMe 1 HATH POBEPOYHYIO MATPHILY.
JlaH mopoKIaromuil MOJIMHOM IHUKJIMYECKOTO KOoJa. 3amucarh MOPOKIAIONIYI0 U MPOBEPOYHYIO
MaTPHIIBl COOTBETCTBYIOLIETO JTHHEHHOTO OJIOYHOTO KOJIA.

14.1.6. TeMbI KOHTPOJIBHBIX padoT
Konuposanue kogamu Xaddmana u lllennona-dano.

14.1.7. Bonpochbl Ha caMONIOATOTOBKY

Uem konbl Puna-Conomona otnuyaroTcs oT koj10B boy3za-Hoyaxypu-XokBuHrema?

B yem 0cOoGEHHOCTH KOJIOB ¢ HU3KOM IIOTHOCTBIO MpoBepok Ha yeTHOcTh (LDPC)? Tlouemy npu
UX HUCIIOJIb30BAHUHU OTIAJaeT HaJOOHOCTh B UHTEPIUBUHTE?

B yem ocobennocts kona Jlemens-3uBa-Yamua (LZW) no cpaBHeHuto ¢ koaoMm Jlemmens-3uBa
(LZ77, LZ78)?

[Mouemy Texuuka OFDM He Oblia peanu3oBaHa Cpasy IMOCIE €€ TEOPETHUECKOro 000CHOBAaHUS?
Kaxkoii "Tprok" mo3BoJni cienaTh 3TO B HaCTOAIIEE BpeMs?

[lepeuncnute OCHOBHBIE TOCTOMHCTBA U HeJOocTaTKU Moaysiuuy OFDM.

YeM 1uiaTAT 3a TMOBBIIEHHE YacTOTHOW dS(PQPEKTUBHOCTU (TIEPEUUCITUTE U3BECTHBIE BaM
napameTpsl)?

Pacckaxute o mpupojie HeoJHO3HAYHOCTH paboThl meTiin Kocraca Ha npumepe moaysiuu BPSK
(®Mn)?

14.1.8. TemsbI 1a60paTOPHBIX padoT
N3yueHne CBEPTOUHBIX KOJOB CO CKOPOCTBHIO KOIUPOBaHHS 1/2: KOAuUpOBaHHE, IOPOTOBOE
JIEKOTUPOBaHKE U JIEKOIMpoBaHue 1o BurepOu.

14.1.9. TembI KypCOBBIX POEKTOB / KYPpCOBBIX padoT
MHorokaHanbHas nu¢poBas cucreMa rnepegadyu HHGopMarum.
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14.2. TpeOoBaHus K OLCHOYHBIM MaTepHaIaM JJIsl JIML ¢ OTPAHNYECHHBIMH BO3MOKHOCTAMH

3A0POBbS U HHBAJIHU/I10B

Jns nuun ¢ OrpaHMYEHHBIMH  BO3MOKHOCTSIMHU  3JI0POBbSI M MHBAIMJIOB MPEAYCMOTPEHBI
JIOTIOTHUTEJIbHBIE OLICHOYHbIE MaTepHalibl, IepeueHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlononHUTENbHBIE MaTepUATbl OIICHUBAHUS ISl JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU

3JI0POBbsI 1 MHBAJIUIOB

Kateropuu
oOyyJarommxcs

Bunbl 1OMOMHUTETBHBIX OLIEHOUYHBIX
MaTepHajoB

@DopMBbI KOHTPOJISI U OIICHKU
pe3yabTaTOB OOYUECHHUS

C HapyumIeHUsIMU
ciyxa

TecTbl, MMCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PaOOTHI

[IpeuMy111eCTBEHHO MMCbMEHHAs
IIPOBEPKA

C HapyueHusIMA
3peHus

CobecenoBaHue 1o BOIPOCAM K 3a4eTy,
OIPOC MO TEPMHUHAM

[TpenMyIIIeCTBEHHO YCTHAS TIPOBEPKa
(MHIUBUYaIbHO)

C HapyumIeHUsIMU
OIIOPHO-
JBUTATEIIHHOTO
amrmapara

Pemenuie nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pabOTHI, MMCbMEHHBIE
CaMOCTOSITENIbHbIE pabOThI, BOIPOCHI K
3aueTy

[Ipenmy11eCTBEHHO TUCTAHIIMOHHBIMU
METOJaMH

C orpaHuYEHUSAMH TI0
00IIEMETUITMHCKAM
MOKa3aHUAM

TecTbl, MMCEMEHHBIE CAMOCTOSTEIBbHbBIC
paboThI, BOIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIC OTBETHI

[IpenmymiecTBEHHO IPOBEpKa
METO/IaMH UCXOJISl U3 COCTOSTHUS
00yJaroIierocss Ha MOMEHT IIPOBEPKHU

14.3. MeToan4yeckue peKOMEHAAIMH 110 OLEHOYHBIM MATEPHAJIAM IS JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Jns num ¢ OorpaHUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M HHBAJIHIOB TpPEAyCMaTpUBACTCS
JocTymnHas popMa npeaoCTaBlIeHHs 3aJaHH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IeUaTHOM dopme;

- B IIEYaTHON OpME C YBEIMUEHHBIM HIPUPTOM;

- B (hopMe ANMEKTPOHHOTO JOKYMEHTA;

- METOOM YTEHHsI aCCUCTEHTOM 33/1aHUs BCIIYX;

- MIPEI0CTABIICHUE 3a/IaHHSI C CTIOJIb30BAaHUEM CYP/IOTIEPEBO/IA.

Jluniam ¢ OrpaHMYE€HHBIMH BO3MOXHOCTSIMH 3/I0pPOBBSI M MHBAJHMJAM YBEJIHMUMBACTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIMPOCHL. [l Takux OOy4aroImuxcs MperycMaTpUBaeTCs
JocTymHas popMa npeoCTaBlIEeHHsI OTBETOB Ha 3aJ[aHUsl, & UMEHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAaHUEM yCIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Ipomnienypa oleHWUBaHHUS pE3yJNTATOB OOYYEHHUS JIHIl C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI ¥ MHBAJIMJOB 0 JUCUUIUIMHE MpEaycMaTpUBaeT NpeJocTaBlieHHe MH(OpMaIMu B (Gopmax,
QIaTITUPOBAHHBIX K OTPaHUYEHUSIM UX 3I0POBBS H BOCTIPHSITHS HHPOPMAIINH:

JL1s1 i1 ¢ HApyIIeHUsIMM 3peHust:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B IIEYaTHOH (pOopMe yBETUUEHHBIM IIPU(PTOM.

JIJ1s1 1M1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B Ie4aTHOM Gopme.

JI1s1 1M1 ¢ HApyUIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B MIeYaTHOH opme.

[lpr HEOOXOOUMOCTH ISl JIUI] C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbS M WHBAJIHIOB
npolielypa OLEeHUBAHUS Pe3yJIbTaTOB O0YUYEHHSI MOXKET MTPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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