degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
10 JMCHMILIMHE: CeMaHTHUYECKOE KOAUPOBAHUE B CUCTEMAax OCCIPOBOAHOM CBA3H C JIEMEHTAMHU
UCKYCCTBEHHOI'O MHTEJIJIEKTa
110 HANPABJICHUIO: NH}pOKOMMYHHKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSA3U
Npo(puIb NOATOTOBKH: TenekOMMyHHUKAaIIMOHHBIE CETU U CUCTEMBI
®usrex-mkoia Pagnorexuuku n Kommneiorepasix TexHonoruii
kadeapa MyITbTUMEIUHHBIX TEXHOIOTUH U TEIIEKOMMYHHUKAIUH
Kypc: 1
KBau(pukanus: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuu: 15 gac.
ceMuHapsl: 15 gac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositensHas padora: 45 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: B.A. JlsiueB, kaHJ. TEXH. HAYK, JTOLEHT

[Iporpamma obcyxieHa Ha 3acefjannd Kadeapbl MyJIbTHMEAUUHBIX TEXHOJIOTHH 1 TenekoMMyHuKaruii 09.03.2023



AHHOTANMA

HaHHBIﬁ KypC np€aHa3Ha4YCH JIs1 O3HAKOMJICHUS 06yqafoumxc5{ C OCHOBaMM NPHUHIUIIOB KOM6I/IHI/IpOBaHI/I$I
HUCTOYHUKA MW KOAWPOBAHUA KaHajla C IPUMEHCHHUECM MCETOAOB HCKYCCTBCHHOI'O MHTCIUICKTA, a TaKXKE
NPUMCHCHUSA CCMAHTUYCCKOIO KOAUPOBAHUA B CHCTCMaAX 66CHpOBO,I[HOI>i CBs3H. HOJ'IyLIGHHBIC 3HaHUA
AKTyaJIbHbI B KOHTECKCTE COBPCMCHHBIX CETEH CBSI3MU.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- V3yueHne OCHOBHBIX MPHHIMIIOB KOMOMHHPOBAHUS alTOPUTMOB KOAMPOBAHMS HCTOYHUKA H
KOJIMPOBaHUs KaHaja ¢ IPUMEHEHUEM METOIOB UCKYCCTBEHHOTO MHTEIIEKTA;

- IPUMCHCHUC CCMAHTUYCCKOI'O0 KOAUPOBAHUA B CUCTEMAX 6eCHpOBO,[[H0ﬁ CBs3H.

3agauu AUCUMIIHHBI
- OcBoeHHe CTyAE€HTaMH OCHOBHBIX QJIIOPUTMOB CXarusi U IIOMEXOYCTONYMBOI'O KOIUPOBAHUS
uHpOpMaLMK, a TaKKe HX NPUMEHEHUS B METOJaX MALIMHHOTO OOYyYeHUS U CEMaHTHYECKOTrO
KOJMPOBaHUS;
- IpUOOpEeTeHNE MPAKTUUECKUX HABBIKOB HCIOIB30BAHUS CEMAaHTUYECKOTO KOAUPOBAHHUS;
- IpruoOpeTeHne 3HaHUH AJIs1 OPUCHTAIIMH B COBPEMEHHBIX TEXHOIOTUSIX IIM(DPOBOH CBS3H.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTHKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK  BapUaHTOB  PEUICHUS
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIPAaOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
CTpaTeruro AecTBui
YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX — TEXHOJIOTHMH  JUIS
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U PO(EeCCHOHATILHOTO B3aUMOJCHCTBUS
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pPa3BUTHS,  ONPENeNiaTh |
peann30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeiessITh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U

CIIOCOOBI €e COBCPLICHCTBOBAHUS Ha OCHOBE

VK-6.2 OueHuBaeT CBOIO JI€STEILHOCTb, COOTHOCHUT LIE/H,
CaMOOILICHKH

crocoObl M CpPeACTBa BBIMOJHEHHUS JESTENBHOCTH C €€
pe3ynbTaraMu

OIIK-1.1 3HaeT W CIOCOOEH  HCHOJIBL30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (yHJaMEHTAJIbHBIE U
MPUKJIAHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1 CrtocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAyYHYIO KapTHHY MHpPA, BBISBIATh
€CTEeCTBEHHOHAYYHYIO CYITHOCTH MPoOIeM

cBOEH POQeCCHOHATBEHOM JesITeThHOCTH,
OTIPEIeNIATh IYTH UX PELICHHUS U OLICHUBATD
3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-2 CriocoOeH peann30BhIBaTh HOBBIC OIIK-2.2 Bmameer HaBbIKAMU  peaiu3allidl  HOBBIX
TIPUHITUIIBI ¥ METO/IBI HCCIIEA0BaHUS MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
COBPEMEHHBIX WH()OKOMMYHUKAITMOHHBIX MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

CHCTEM U CeTeH pPa3IMYHbIX TUIIOB MepeladH,
pacnpenesnenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu




OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBBIE UICH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-3.1

Ymeer

HCIIOJIB30BaTh

COBpPEMEHHbIE

WH(POPMALIMOHHbIE U KOMIBIOTEPHBIE TEXHOJIIOTUH, CPEACTBA
[IOMCKE  HAYYHO-TEXHUYECKOU
nH(popMaLru B CBOEH NpodeccCuOHaTbHON AEATEIbHOCTH

KOMMYHUKaIIHI

npu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATh:
- O01y0 CTPYKTYpY U 3a/1a4u OJIOKOB CUCTEMBI Iepe/laduu;
- OCHOBBI TEOPHH CHKATUSI H TIOMEX0YCTOWYHBOTO KOTUPOBAHHUS;
- OCHOBBI COBMECTHOTO KOIMPOBAHMsI KaHAJla U HCTOYHUKA;
- OCHOBBI CEMaHTHYECKOTO KOJIMPOBAHHSI.

YMETh:
- [IpuMeHSTh 3HAHUS OCHOB TEOPHH CXKATHsI MH()OPMALUH M ITOMEXOYCTOHYUBOTO KOTUPOBAHUS TIPH
pa3paboTKe M IOCTPOSHUHU OECIIPOBOHBIX CHCTEM IEPEIaul JaHHBIX.

BJIQJICT!

- OCHOBHEIMU METOAAMHU CXKATHUA U HOMCXOYCTOﬁQHBOFO KOAUPOBAaHUA B CUCTCMAX CBA3U,
- TCEOPETHUYCCKMMU W OSKCHCPHUMCHTAJIbHbIMU MCTOAAMH HUCCICAOBAHUA C I1CJIIbI0O HN3YYCHUA

NEPCICKTUBHBIX MCTOA0OB U CUCTCM.

4. Coep:xanue TUCUMILIUHBI (MOIYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenne B KomupoBaHHE B CHCTEMax 1 1
0ecIpoBOTHON CBSI3U
2 OcHOBHI TeopuH HHGOPMAITUN 4 4 4 12
TpaauunoHHbIe u COBpPEMEHHbIE
3 QITOPUTMBI CXKaTus C MOTepsiMH H 0e3 2 3 3 8
HOTEeph
4 MeTtoast IIOMEX0YCTONYHNBOTO 3 3 4 10
KOZINPOBAHUS JUIS CUCTEM CBSI3U
CoBmecTHOE KOJIMPOBaHUE u
5 JEKOIMPOBAaHUE KaHajla U HUCTOYHUKA C ) ) 4 3
IPUMEHEHHEM  METOO0B  MAIIMHHOTO
oOyueHus
6 CeMaHTHUECKOE KOJMPOBaHUE 3 3 6
nHpopMaIuu
Nroro yacos 15 15 15 45
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)




1. BBesieHre B KOIMpOBaHKE B CUCTEMaX OECIPOBOIHOM CBSI3U

OCHOBHBIE JIEMEHTBI CHCTEMBI IIepelady, OHATUS KOOUPOBAHUS UCTOYHHMKA, KOIUPOBAHHS KaHAIA.
[MocranoBka 3amaun komupoBaHus WHPopmanuu. [loHATHs MHOOPMAIMOHHONW E€MKOCTH KaHala.
[onsrus nadopmanuu ¢ Touku 3peHus Lllennona.

2. OcHOBBI TeopuH HHMOPMALH

OcnoBHble TIOHATUS Teopun HHPopManuu. CobcrtBeHHass uHGoOpManus, B3auMHas HH(opMarus,
SHTPOMHUS, TPOIYCKHAss CMOcOoOHOCTh, paccrosHue KymnOaka-Jlelibnepa, Teopema KOIUPOBAHHUS
UCTOYHMKA, TEOpeMa KOJMPOBaHHA KaHana, aud¢epeHnuanbHas sHTpornusa. HMudopmannonHbe
XapaKTEePUCTUKU U KJIACCU(PHUKALUSA HCTOUHUKOB U KaHAJIOB.

3. TpaauIOHHbIE U COBPEMEHHBIE AJITOPUTMBI CKATUS ¢ TIOTEPSIMU U O€3 IoTeph

IToctaHoBKa 3afauM KOAMPOBAaHMSA MCTOUHHMKA. HepaBHOMEpHOE KOAMPOBAHHE IUCKPETHBIX
uctounukoB (xon LllenHona, kog Xaddmena, kon ['mnbepra-Mypa). KonupoBanue uctouyHuka npu
HEHM3BECTHON CTaTUCTUKE. AJTOPUTMBI KOAMPOBAaHMS HMCTOYHHMKOB, NPHMEHSEMbIE B apXHBaTopax
(anroputmsbl LZ-77, LZ-78). CoBpeMeHHbIE aITOPUTMBI CxkaTHsl MynbTuMenna unpopmanuu (JPEG,
MPEG), Tpancdopmepsr.

4. MeTop TOMEX0YCTOMYNBOTO KONUPOBAHUS JIJISI CHCTEM CBA3H

IlocTanoBka 3amaun kopupoBaHUs KaHasia. OCHOBHbIE NOHSTHUS TeOpUH KoAuposaHus. Kpurepuu
nexonupoBanus. Knaccudukanus aiaropuTMoB IOMEXOYCTOWYHMBOTO KOIMPOBAHHS. AJTOPUTMBL
MIOMEXO0YyCTOWYMBOIO KOIUPOBaHUS HHPOpManuu (KOA C IMOBTOPEHHEM M KOA C IPOBEpKOH Ha
YEeTHOCTb, KOJ X3MMuHTra, kKo Puna-Conomona). CoBpeMEHHbIE alTOPUTMBI MTOMEXOYCTOMYMBOIO
kopupoBaHus. [TomexoycToiiunBoe KOAUPOBAHKE C UCTIOIH30BAHUEM MAIIMHHOTO O0Y4EHHS.

5. CoBMeCTHOE KOAMPOBAHHME W JEKOAWPOBAHME KaHAla M MCTOYHHKA C NMPUMEHEHHEM METO/IOB
MaITMHHOTO 00yUYeHUs

ITocranoBka 3a/laiu COBMCCTHOT'O KOAWPOBAHUSA KaHAJIA WU HWCTOYHHKA. HpI/IMCHeHI/IC AJITOpUTMOB
HOMCXO}’CTOFI‘-IPIBOFO KOOUpPOBaHUA 3aga4€ COBMCCTHOI'O KOJUPOBAHHUA KaHaJla W HMCTOYHHUKA.
Pacnmucanune JACKOAUPOBAHUH. Hcronp30BaHue METOIOB MAaIIMHHOIO O6y‘IGHI/I$I JJI1 COBMCCTHOI'O
KOAUPOBAaHHWA KaHala U UCTOYHHUKA.

6. CeMaHTHUYECKOE KOAUPOBaHUE NH(OpMAIIUN

BBeneHne B TEOpPUI0 CEMAaHTUYECKOTO KOAWPOBAHMA. METOAbl CEMAHTHUYECKOTO KOAMPOBAHMS
uHpopmanuu. OTIMYUS CHUHTETHYECKOM W ceMmaHTHdeckod uH(popmanuu. CemaHTHUECKOE
KOJAMPOBAHUE JIJIsl CKATUSL MYJIBTHMEANa HHPOPMALIH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

Jlns mpoBeneHust J1abopaTopHOTo 3aHATHS HEOOXOAUMBI JlaboparopHbie MecTa. Ha oHO Takoe MecTo
HEOOX0UMO cieyrolee 000pyI0BaHue:

1. Pabouee MeCTO CTyIeHTa CO CTAIIMOHAPHBIM KOMITBIOTEPOM H YCTAaHOBJICHHBIMU ONIEPAIlMOHHBIMU
cucremamu Windows 10 miau Ubuntu;

2. Matlab 2022a ¢ 1ocTynHBIMU TAKETAMHU

a. Communicational System Toolbox;

b. Python Bepcuu 3

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Cover T. M., Joy A. T. Elements of Information Theory 2nd Edition (Wiley Series in
Telecommunications and Signal Processing. — Wiley-Interscience, USA, 2006. — 784 c.

2. Xin, G., Fan, P., EXK-SC: A Semantic Communication Model Based on Information Framework
Expansion and Knowledge Collision. Entropy 2022, 24, 1842. 2022. — C. 14.

3. Zhong Y. A Theory of Semantic Information / Proceedings 2017, 1, 129, 2017 — C. 1-12.

JlononHuTEIbHAS IUTEPATypa
1. Sommaruga, G. Formal Theories of Information: From Shannon to Semantic Information Theory
and General Concepts of Information. — Springer Berlin, Heidelberg, 2009. — 269 c.
2. Niu K., A Paradigm Shift toward Semantic Communications / in [IEEE Communications Magazine,
T. 60, Ne. 1, 2022. — C. 113-1109.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1 http:/lib.mipt.ru — anexTponnas 6ubnuorexka Ousrexa
2 http://benran.ru — OubIMOTEKA 10 €CTECTBEHHBIM HayKaM PoccuiicKol akaeMuH HayK.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JlaGoparopHbie paOOTHI BHITOIHIIOTCS HA CTAIIHOHAPHBIX KOMITBIOTEPAX WIH Ha HOYTOYKax ¢
MCIIOJIh30BaHUEM MPOrpaMMHOTo obecrieuenus: Matlab 2022a wim nakera Python 3 onepannoHHbIX
cucremax Linux u Windows 10.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHue Kypca «CeMaHTHYEeCKOe KOIMPOBAHME B CHCTEMax OECIPOBOIHOW CBSA3M C
ANIEMEHTaMU MCKYCCTBEHHOTO MHTEIUIEKTa» TpeOyeT OONbIIOoN caMOCTOATENILHON paboThl cTyneHTa. B
porpamme Kypca IpHuBeIeHO MUHUMAJIbHO HE0OX0JMMOEe BpeMs AJIsl pabOoThI CTy/IeHTa HaJl TEMOH.
Pabora BiIO4aeT B ceds:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— mpopaboTKy ydeOHOro marepuana (MO KOHCIEKTaM JIEKIWH, CEMUHApOB, y4eOHOW W HaydyHOH
JUTeparype);

— peleHue 3a1a4, IpearaéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSIX,

— BBIMIOJIHEHHKE JIabopaTopHbIX padot B cpene Octave, MatLab wiu Python

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKoBOACTBO M KOHTpPOJIb 32 CaMOCTOSITENILHONH PabOTON CTylIEHTa OCYIIECTBIISIETCS B PE3YJIbTare
aHaJIM3a UTOTOB KOHTPOJIBHBIX, IPAKTHYECKUX paboT, a TAaK)Ke MHIUBUIYAIbHBIX KOHCYIBTAIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: B.A. JlsuueB, kaH[. TEXH. HAyK, JTOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OIIPEACISTh MyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocobeH peann30BbIBaTb HOBBIE
HPUHINIIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

OIIK-3 Criocoben npuobperars, 00padaTbIBaTh
Y HCIIONIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
IpeJIMETHOM 00J1acTH, MpeaaraTh HOBbIE HICH
U MTOAXOIBI K PEIICHHUIO 33124 CBOCH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 YMmeer HCITIOJIb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
KOMMYHHKAIIMi ~ TpU  TIOMCKE  HAyYHO-TEXHUYECKOH
nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC U3YUYCHHUA AHUCHUIIIAHBI «CeMaHTHYECKOE KOAUPOBAHUC B CHUCTCMaAX 6GCHpOBOI[HOﬁ CBsA3HU C
9JIEMCHTAMU UCKYCCTBCHHOI'O UHTCJIJICKTa» 06y‘-131-0H.[HfICH JOJIXKCH:

3HATb:

- O01y0 CTPYKTYpY U 3a/1a4u OJIOKOB CUCTEMBI Iepe/laduu;
- OCHOBBI TEOPHH CHKATUSI © TIOMEX0YCTOWYHBOTO KOTUPOBAHHMS;
- OCHOBBI COBMECTHOTO KOIMPOBAHMsI KaHAJla U NCTOYHUKA;

- OCHOBBI CEMaHTUYECKOTO KOJUPOBAHUS.
yMeTh:

- IlpuMeHsTh 3HAHHUSI OCHOB TECOPHH CXKaTHA MH(POpPMAUH M MOMEXOYCTOWYMBOIO KOAMPOBAHUS MPU
pa3paboTke ¥ HOCTPOCHNUU OECIPOBOIHBIX CUCTEM Iepeaady JaHHbBIX.

BJIA1€Th:

- OCHOBHEIMU METOAAMHU CXKATHUA U HOMCXOYCTOﬁQHBOFO KOAUPOBAaHUA B CUCTCMAX CBA3U,
- TCEOPETHUYCCKMMU W OSKCIHCPHUMCHTAJIbHBIMU MCETOAAMH HUCCICAOBAHUA C 1CJIIbIO HN3YYCHUA

NEPCICKTUBHBIX MCTOA0OB U CUCTCM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




OCHOBHBIE AJIEMEHTHI CUCTEMBI TIepeIadt, MOHIATUS HH(POPMAIIIOHHON EMKOCTH KaHaja.
CobcrBennas napopmanus, B3auMHast napopmarnus. CBoicTBa.

OHTpomnus, ycloBHas 3HTponusi. CBoICTBa.

ITpsimast n oOpaTHast TEOPEMBbI KOIUPOBAHUS HCTOUHHKA.

WudopmannoHHble XapaKTepUCTHKH U KJIacCU(UKAIMA UICTOYHUKOB M KaHAJIOB.

ITocraHoBKa 3a/1a4K HEPAaBHOMEPHOTO KOJAMPOBAHUS HCTOUHHKA.

Kop Illennona, xon Xaddmena, kox ['minbepra-Mypa.

ANTOPUTMBI KOTUPOBAHMSI HICTOYHUKOB, IPUMEHsIEMbIE B apxuBatopax (anroputmsel LZ-77, LZ-78).
9. CoBpeMeHHbIE anTOpUTMBI cxkarus MynsTuMenua napopmamnuu (JPEG, MPEG).
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10. CoBpeMeHHBIEC aITOPUTMBI CXKATUSI MyJIbTUMEINa HHPOpMAITUH (TpaHchHopMepHI).
11. ITocTranoBKa 3a/1aun KOJUPOBaHUS KaHala, TeopeMa lllenHoHa.

12. ANTOpUTMBI TOMEXOYCTOHYMBOTO KOAMpOBaHUsS HH(popManuu (KOa ¢ TOBTOPEHHEM H KOJ C
MPOBEPKOM HA YETHOCTH, KOJ X3MMUHra, ko1 Puna-Conomona).

13. CoBpeMeHHBIE aITOPUTMBI IOMEX0YCTOMYUBOTO KOAUPOBAHHUSL.

14. Kputepun aeKonHpOBaHMUSL.

15. TlomexoycToilunBoe KOOUPOBAHUE C UCIOIH30BAHUEM MAILIMHHOTO OOYYEHUSI.
16. ITocTaHOoBKa 331341 COBMECTHOTO KOJMPOBAHHS KaHAJIA U HCTOUHUKA.

17. HpI/IMeHGHI/Ie AJITOpUTMOB HOMeXOYCTOi/'I‘lHBOFO KOAUPOBAHUA 3aaa4€ COBMCCTHOI'O KOAWPOBAHUA
KaHaJjila 1 KICTOYHHKA.

18. Hcnonb3oBaHWE METONOB MAIIMHHOTO OOY4YeHHs JJIsi COBMECTHOTO KOJUPOBAHUS KaHala |
HCTOYHHKA.

19. OcHOBHBIE TOHSITHSA CEMAaHTHYECKOIO KOAMPOBaHUS. MeEToIbl CEMaHTHYECKOrO KOAMPOBAHUS
nH(pOpMaIINH.
20. CeMaHTHYECKOE KOTUPOBAHHE JJIsl CKATHS MYIBTUMEINA UH(OPMAIIHH.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. HM3oOpa3ute 000OIIEHHYIO OJOK-CXeMy CHCTEMbI CBs3H. JlaTh KOMMEHTapuu O (Qaxropax,
OIPaHMYMBAIOIINX TPOIYCKHYIO CIOCOOHOCTh CHUCTEMBI. 3amucaTh BBIPAKEHHS MU IPOITYyCKHOU
cnocoonoctn MIMO kanama, MISO, SIMO, SISO kanama. IIpomycknas cmnocoOHocts OFDM
CHCTEMBI.

2. Jlateb omnpezneneHue COOCTBEHHOW WHQOpManuu, B3aumMHOW uWHPopMmanuu. CopMynupoBaTh
OCHOBHBIE CBOMCTBA.

3. laTb onpeaeneHne IHTPOIINH, YCIOBHON 3HTponuu. CHopMyarpoBaTh OCHOBHBIE CBOICTBA.

4. CdopmynupoBaTh NpsMyI0 U OOpaTHyI0 TEOpeMy KOAMPOBAaHUS HCTOYHHKA. [IpuBecTn cxemy
JI0Ka3aTeJIbCTBa.

5. CdopmynupoBaTb OCHOBHBIE HH(OPMAIIMOHHBIE XapPaKTEPUCTHKM KaHanoB. IlpuBectu
KJIacCU(PMKALINIO KAaHAJIOB, CPABHUTH OCHOBHBIC MHPOPMAITMOHHBIEC XapAKTEPUCTUKH.

6. CdopmynupoBarh 3a7aqy HEpaBHOMEPHOTO KOIUPOBaHMA HCTOYHMKA. llpuBectu mnpumepsr eé
peLIeHNs B YaCTHBIX CIIydasX.

7. Omnwmcarh anrOpuTMbl KOIUPOBaHWs W JekofupoBanus komamu Illemnona, Xaddmana wu
I'unb6epra-Mypa. CpaBHeHHE 3QPEKTUBHOCTH KOJUPOBAHUSI.

8. Ommucarp anropuTMmbl KoxupoBaHus cemeiictBa LZ. IlpoBectu kauecTBeHHOEe cpaBHeHue LZ-77,
LZ-78 u LZW.

9. Kparko onucars anroputm pabotst JPEG u MPEG.

10. Omnwmcarp mpuHIMI PaOOTHl ANTOPUTMOB C)KaTUA MYJIbTUMEIUHHONW uHpOopmannu Ha 0Oase
apXUTEKTYpBl HEHPOHHBIX ceTel «TpaHchopmepy.

11. Chopmynupoars 3aaaqy Koauposanus kanana. Chopmynuposars Teopemy lllennona. [Ipusectn
BBIpaXXEHUS ISl MPONyckHo#l ciocoOHocTr s MIMO kanana, MISO kanana, SIMO kanana, SISO
kaHana. [IpuBecTy BeIpaXkeHHe AJis IporryckHol criocobnoctrn OFDM-cuctemsl.

12. Onucarp anropuT™ KoaupoBaHHUs komoMm Xemmunra u Puma-Comnomona. KauecTBeHHO CpaBHHTH
3TH aJTOPUTMBI.

13. IlpuBecTu Kiaccu(puKaINIO COBPEMEHHBIX METOAOB IIOMEX0YCTOMYHNBOTO KOAUPOBAHUS.
14. ChopmynmupoBaTh KpUTEPUHN ACKOAUPOBAHHUS.



15. TlpuBectu mpHUMeEphl aJITOPUTMOB TIOMEXOYCTOWYHBOTO KOJIMPOBAHHUA C HCIIONH30BAHHEM
MAaIIXMHHOTO O0y4eHHUsI.

16. ChopmynupoBath 3a7a4y COBMECTHOTO KOIUPOBAHHS KOAUPOBAHUS KaHaIa U HCTOYHUKA.

17. CopmynupoBaTb OCOOCHHOCTH NMPUMEHEHHUSI aJTOPUTMOB IOMEXOYCTOMYMBOTO KOJUPOBAHHS B
3a[]aue COBMECTHOI'O KOAMPOBAHUS KaHajla U HCTOUYHUKA.

18. IlpuBectn mpuMepsl METOAOB MAIIMHHOTO OOy4YEeHHs B 3a/Jade COBMECTHOTO KOAMPOBAHHUS
HMCTOYHHMKA U KaHAJIA.

19. CopmynupoBare OCHOBHBIC MOHSITHS CEMaHTUYECKOTO KoAaupoBaHus HHpopmanuu. [Ipusectn
IpUMepBl METOA0B CEMaHTUYECKOTO KOAUPOBaHUS HH()OPMALIUH.

Kpurepun onennBanus
Onenka otnuuno (10) BeICTaBIsIeTCS CTYAEHTY, TOKa3aBIlIeMy BCECTOPOHHHE, CUCTEMaTHU3NPOBAaHHbIE,
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl TMCIHUILIMHEI, POSBIISIIOIIEMY HHTEpeC K JaHHOH NMpeIMeTHON
obnacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Ouenka omnyuHO (9) BBICTaBISETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TMCLHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh X Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKHE 3HAHUS
y4eOHOH MporpaMMbl AUCIMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Onenka xopomio (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopouro (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuall, TpaMOTHO U II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ornenka xopomio (5) BBICTABISAETCS CTYIEHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuaj, TPaMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPAaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEYIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouibIIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.

OueHka HeyaoBiIeTBOPHTENFHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

B kypc umerorcs mpakTHdeckue M JiabopatopHble pabOThl, B PE3y/IbTaTe BBINOIHEHHS KOTOPBIX
oOydarommuiics MmoilydaeT OIEeHKY. 3a KaXJ0e 3aJaHHe CTYJICHT ITOJYYaeT OLIEHKY B COOTBETCTBUU C
TaOIUIIeH KPUTEPUEB OL[CHUBAHHUSL.

Onenka 3a qudepeHIIMPOBAHHBIN 3a4ET BBICTABISIETCS M0 Pe3ysibTaraM 3allluThl 1a00paTOpHBIX paboT
B COOTBETCTBHUH C TaOJIHIICH KPUTEPHEB OLICHHBAHHS.



