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AHHOTANMA

JlaHHBIl Kypc NpeqHa3HaueH i M3y4YEHUS OCHOBHBIX IPHHIMIIOB MOCTPOEHUS M MAaTEMATUYECKHX OCHOB
(YHKIIMOHMPOBaHUS COBPEMEHHBIX HH(POBBIX CHCTEM BEIIAHUS, a TAaKXKE H3YyYCHUS HX CTPYKTyphl U
napaMeTpoB. B paMkax maHHOTO Kypca OyAeT paccMOTpeHa oOiasi CTpyKTypa HU(PPOBBIX CHCTEM BEILAHUS,
OCHOBBI TIOMEXOYCTOWYMBOTO KOJMPOBAHMSA, METOIbl MOIYJIAMHM LHU(POBOH HHPOpPMAIMK B CHCTEMax
Bemanus. CTyneHTBbl M3ydyaT CTaHAAPTHl LUQPPOBOrO BEIIaHUS MEPBOTO M BTOPOTO IOKOJICHUS, a TaKke
COBpPEMEHHBIE CTaHIApPTHI IH(PPOBOTO, 3ByKOBOTO M MYIBTHMMEIUIHOTO BellaHus. B pesynbrare u3ydeHus
JAHHOTO Kypca CTyIeHTbl OyayT o0janaTb JOCTATOYHBIMHM 3HAHUSIMHU ISl TMOCTPOEHHSI, SKCIUTyaTaluu U
TEXHUYECKOTO 00CITYKMBaHHS, a TAK)XKe JUISI N3YyUECHUS IEPCHEKTUBHBIX CUCTEM LU(POBOTO BEIAHMHS.

Kypc mpoxomutr B ¢opmare JIEKIMOHHBIX, CEMHUHAPCKUX W JIAOOpaTOpHBIX 3aHATHH. s ycmemHoro
MPOXOXK/IEHHUS JaHHOTO Kypca HEOOXOAMMO MOCEHIEHHEe M KOHCIEKTHPOBAaHHME JIEKLIUH U CBOEBPEMEHHOE
BBITIOJIHEHHUE MTPAKTHYECKUX PaloT, a TaK)Ke CaMOCTOsITeNIbHAs paboTa ¢ TOMOIHUTEIIbHON JIUTEPATYPOH.

1. leau u 3apauu

eap AUCUMNIMHBI

[To3HakoMuTh 00YYarOIIMXCSl C OCHOBHBIMH MPUHIMIIAMH MOJAEIHPOBAHUS HU(PPOBBIX CUCTEM CBSA3H Ha
[pUMEpE CUTHAJa C OAHOU HECYILEH.

3agauu AU CHUILIHHBI

* l3ydeHue OCHOBHBIX MPHHIIMIIOB M JITOPUTMOB IU(PPOBON CHUCTEMBI Tepefadn MHPpOopMauu Ha
OCHOBE CUTHaJa C OQHOU HECYIIEH YaCTOTOM.

* OcBoenue O6y‘IaIOH_II/IMI/IC$[ OCHOBHBIX MCTOAOB ITOCTPOCHUA CUCTCM IICpCaavin NaHHbIX.
* (O3HakoMJICHHE C 0COOCHHOCTIMU MOCTPOCHUA CUCTEM IICPCAAIN JaHHBIX.
* 3HAKOMCTBO C HUHCTPYMCHTAMHU MOACIINPOBAHUA MATCMATUYCCKUX CUCTCM Matlab

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEACTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
3a]1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEUATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccHOHABHOM eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTHYECKOH MH(OPMAIINH ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun




[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

* O0IIYyIO CTPYKTYPY LU(PPOBBIX CUCTEM IEPeady JaHHbIX;

* o0nacTh mpuMeHeHUs U(POBOY CUCTEMBI Mepelauy TAHHBIX C OJHOM HecyIled YacToTo

*  0a30Bble AITOPUTMBI, IPUMEHSIEMbIE B TOCTPOCHUM MOJEIH U MPOTOTHIIOB IU(POBOH cHcTEME
repeaadr JaHHbIX ¢ OHOM HECyLIEH 4acTOTOM;

. OCOOCHHOCTH, amnmapaTHble W NPUHLUINHAJIbHBIC OTPAaHWYCHMS, BIUSAIOLIME Ha pPa3paboTKy
UG POBOI CUCTEMBI ITEpeadyl JAaHHBIX C OJTHOW HECYIIEH.

YMETb:

* IIPUMEHSATH 3HAHHUS OCHOBHBIX AJITOPUTMOB (PU3UUECKOTO YPOBHS MPH NOCTPOCHUH MOJAEIH CUCTEM
uupoBOii EpeaaYn JaHHBIX C OHOW HECYLICH.

BJIAJIETh:

* ba3oBeIMU HaBBIKAMH IPOSKTUPOBAHUS LHU(POBOI CUCTEMBI CBSI3H;
MOIYNALWY, (QUIBTpAllMM, BPEMEHHOW CHHXPOHHM3ALUH U
BOCCTAHOBJICHUS HeCyIeH B cucTeMe U(POBOI Mepeadn JAaHHBIX C OJTHOW HECYIIEH.

° aJIropyuTMaMu ~ KOOAUpOBaHUA,

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [udposbie cucTeMsl nepegadn JaHHBIX 1 1
CurnanpHoe co3Besaue. OrToOpaxkeHHe
2 WH(POPMALIOHHOTO curHanua Ha 2 4 6
co3Be3ue
DOHepreTuKu JIMHA CBSI3U.
3 MeTtponorudeckoe rccieoBaHue 2 4 6
CUTHaia
CurnanpHoe CO3BE3ME.
4 Boccranosnenue MH(POPMALIOHHOTO 2 4 6
CUTHaJIa U3 CUTHAJIBHOTO CO3BE3MS
5 dopMUpoBaHHE CHTHala Ha BBIXOHE ) 4 6
nepeaaTyuka
6 CuMBOIBbHAS (BpeMeHHast) ) 5 7
CUHXPOHH3ALHS
7 Kanposas cuaxpoHuzanus 2 4 6
8 BoccranoBnenue Hecyien 2 5 7
Hroro yacos 15 30 45

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 7 (OceHHwmii)
1. lludpoBsie cUCTEMbI TIepeIady JaHHBIX

Oco0eHHOCTH IU(PPOBOTO W AHAJIOTOBOTO CUTHAJIA. AMIUTHTY/HAs, YaCTOTHAS U (Da30Bast MOMYJISIIUA.
Teopema KotenpHukoBa (HaiikBucta — Illennona). Cxema W Ha3Hau€HUE KIIOYEBBIX OJIOKOB
n(POBOU CUCTEMBI TIEpPEIaur JaHHBIX.

2. Cur"aiasHOE CO3BC3aHUC. OTO6pa)KeHI/Ie HH(bOpMaHHOHHOFO CHUI'HaJila Ha CO3BC31HC

dazosas moaynsius (Phase Shift Keying — PSK). Ammmurynno-dazosas momynsiust (Amplitude
Phase Shift Keying — APSK). Ksanparyprno-ammumrynnas moxpynsuus (Quadrature Amplitude
Modulation — QAM). CurHamnbHble co3Be3us uX ocobeHHocTH 1 puMeHeHwst. Ko [pest.

3. DHepreTUKy JIMHU CBsI3U. MeTposoruueckoe UccileloBaHUe CUrHasa

Pacuer »HepreTMkM NWHHM CBS3U. AJJUTHBHBIA O€JNBIA TayCCOBCKHH IIyM. MeTpONOrHuecKoe
uccienoBanre curHana: OwroBas ommbOka (Bit Error Ration — BER), ommbka wmomynsiuu
(Modulation Error Ration — MER).

4. Cur"aianHOE CO3BC3aHUC. Boccranosienue I/IH(I)OpMaL[I/IOHHOFO CHUI'HaJia U3 CUIrHAaJIbHOI'O CO3BC3 U1

BoccranoBienne HWHPOPMAIIMOHHOTO CHUTHAla W3 CHTHAJIBHOTO CO3Be3fus. JKECTKoe U MSTKOe
pelliecHue TpH JACMOMYISIUK CHrHajla. MeTon MaKCHMalbHOro Tmpasaonofodus (Maximum
Likelihood Estimation — MLE).

5. ®opMUPOBAHUE CUTHAJIA HA BBIXOJE IIEPENaTUYNKA

dopmupoBanue monockl curaana. MexcumBonbHas uHTepepeHnus (Intersymbol Interference —
ISI). ®unsrpauns. CornacoBanHast GuasTpanys.

6. CumBoNbHAsI (BpeMEHHAs) CHHXPOHHU3ALUS

BpemeHnHoi1 paccuaxponuszanuu. [erexrop I'apauepa.

7. KagpoBas cHHXpOHU3ALMS

Kanposas ctpykTypa curnana. ANropuTMbl KaJpOBOW CUHXPOHHU3AIHH.
8. BoccraHoBieHHE Hecyen

YactoTHas ® (a3oBas PACCHHXPOHU3AIMH. AJTOPUTMBI BOCCTAHOBJICHHUS Hecymed. CBs3b
CTPYKTYpBI KaJJpa cO CKOPOCTHIO U TOYHOCTHIO BOCCTAHOBIJICHHS HECYILEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Boccranosnenne nHQOPMAIMOHHOTO CHTHAJIA U3 CHTHAILHOTO CO3Be3/Ius. JKECTKOE M MATKOE pelIeHne
P IEMOYJSIIUY cUrHaida. MeToa MakcuMansHOTO npaBaononodus (Maximum Likelihood
Estimation — MLE).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Hudporas o6padorka curHanos [Tekcr] = Discrete-Time Signal Processing : [yue6. mocobue as
By30B] / A. Onmenreiim, P. ladep ; nep. ¢ anr. mox pex. C. @. boera .— 3-e u3n., ucnp. — M. :
Texnocdepa, 2012 .— 1048 c.

2. MATLAB u SIMULINK s pagronnxenepos [ Texct]/B. I1. [Ipskonos, -M., JIIMK Ilpecc, 2016
3. Hudporas o6padorka curHanos [Tekcr] / A. b. Cepruenxko - CI16.ITutep,2006, 2007

JomnonHurensHas auTeparypa

1. [ludposas cBs3b : TeopeTHueckne OCHOBBI U MpakTHUecKoe mpuMeHeHue[ Teket] : [y4e0. mocobue
mutst By30B] / b. Cxasip ; [mep. ¢ anrn. E. I I'po3sl [u np.] ; mox pen. A. B. Hazapenko] .— 2-e u3n.,
uctp. — M. : Bunbsimc, 2007 .— 1104 c.

2. OcHoBHI U(PpoBOIH 00paboTku curHaioB [Tekcer] : B 3 4. : yueb. mocodue s By308B / HO. PomaHtok ;
M-Bo obpazoBanust 1 Hayku PD, Mock. ¢u3z.-TexH. uH-T (Toc. YH-T) .— 2-€ u3/l., nepepad. — M. :
M®TH, 2007 .— Y. 1 : CpoiicTBa 1 npeodbpa3zoBaHus AUCKPETHBIX CUTHAIOB. - 2007. - 332 c.

3. Hudpossie BuneonHpopmarrionHsie cucteMsl (Teopus u npakruka) [Tekcr]/B. I1. JIBopkoBuy, A. B.
JBopkoBuy, -M., Texnocdepa, 2012

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

1. http://lib.mipt.ru — s3nexTponnas 6ubnmorexka dOusrexa
2. http://www.edu.ru — penepanbHsrii mopran «Poccuiickoe 00pa3oBaHuE).
3. http://benran.ru — GuONMMOTEKA MO ECTECTBEHHBIM HayKaM Poccuiickoi akajeMiu HayK.

4. http://minsvyaz.ru/ru/documents/ — HOpMaTHBHO-IIPABOBbIE JOKYMEHTH MUHHCTEPCTBA CBSI3U U
MacCOBBIX KOMMYHHKauuii Poccuiickoit @enepanuun

5. http://www.itu.int/pub/T-REC/ — Pekomenpaninu Cektopa cTaHAapTU3AIWU TEJICKOMMYHUKAIIUN
MesxayHaponHOTro coto3a 3eKTpocBsazn MCO-T

6. http://www.itu.int/pub/R-REC/ — Pekomennanun Cexropa paarocBs3u MeXIyHapoIHOTO COr03a
anexkrpocsszu MCO-R

7. http://www.etsi.org/standards-search/ — crangapThl EBponelickoro HHCTUTYTa CTaHAapTH3AINN
tenexkoMmyHukanuid ETSI

8. http://www.ietf.org/rfc.html/ — noxymenTs! uHxeHepHoi padoueii rpymmnsl Matepaer RFC IETF
9. https://www.mathworks.com/discovery/sdr.html/ - popym MatLab SDR

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

B mporiecce npakTruecKrX 3aHATHH HCIIONB3YIOTCS MTPOrpaMMHBIe makeTsl Matlab.
ITpumeps! pacueToB TUMOBBIX 3aja4 TaK)Ke MPUBOIATCA B cpene Matlab

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBHION caMOCTOSTENbHOW paboThl cTydeHTa. B mporpamme
Kypca MpuBeIcHO MHHUMAJIbHO HEOOXOMMOE BPeMs JIIsl padOTHI CTY/IEHTa HaJl TEMOH.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

* YTEHHE U KOHCIIEKTHUPOBAHHUE PEKOMEHIOBAHHOM JINTEPATYPHI,

*  mpopaboTKy y4eOHOTO Marepmana (M0 KOHCIIEKTaM JIEKIWH, CEMHUHApOB, YU4eOHOW W HaydHOI
JTUTEpPaType);

* pellIeHue 3a/1a4, TPe/IaraeMbIX CTYICHTaM Ha JICKIUAX U MPAKTHYCCKUX 3aHSATHSIX,

* BBINIOJTHEHHUE PA0OT B BHIOPAHHBIX MTPOrPAMMHBIX Cpefax,

* TIOATOTOBKY K KOHTPOJBHBIM, CAMOCTOSTEIILHBIM pad0TaM U TECTaM.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIIbHBIX padoT, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: JLLA. AntrodpueBa, acCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare msyuenust aucuuiuinHbl «l{udpoBbie cucreMbl nepenaun WHGOpPMAUMK HA OCHOBE CHTHAlA C
OJTHOM HECYIIEeH YacTOTON» OOYJArOIIHNACS JJOJDKEH:

3HATh:
* OOIIyI0 CTPYKTYPY HUPPOBBIX CUCTEM TEpeadnl JaHHBIX;
* 001acTh MpUMEHEHUS U(PPOBOM CUCTEMEI IEPEAavy JAHHBIX C OHON HECYIIEH 9acTOTOM
*  0a30Bble AITOPUTMBI, IPUMEHIEMbIE B TIOCTPOCHUH MOJCIH W MPOTOTHIIOB IM(POBON crcTeMe
nepeaayy JaHHBIX ¢ OHOM HECylIeH 4acTOTOM;
. OCOOCHHOCTH, ammapaTHble W TPUHIMIHAILHBIE OTPAHWYCHHS, BIHUSIONIME Ha pPa3pabOTKy
(POBOY CUCTEMBI TIEPEIaur JAHHBIX C OJTHOW HECYIIEH.

YMeTh:
* TPHUMEHSTHh 3HAHUS OCHOBHBIX aJITOPUTMOB (DU3MYECKOTO YPOBHS MPU TMOCTPOSHUM MOJIEIH CUCTEM
U POBOIA TIepeavun JaHHBIX C OTHOW HECYIICH.

BJIaJeTh:
* ba30BbIMU HaBBIKAMH NPOESKTUPOBAHMSI LU(POBOI CUCTEMBI CBA3H;
. QITOPUTMAMH  KOAMPOBAHUS, MOAYISLINHM, (WIBTpAlMH, BPEMEHHOM CHHXPOHHU3AIMU H

BOCCTaHOBJICHUS HECYyILEH B cucTeMe HU(POBOH Nepeaadn JaHHBIX C OHOW HECYLICH.
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B kypce nmeercst HabOp MpakTHUUECKUX 3a/JaHUll, B PE3yNbTaTe BBIMOJHEHHUS KOTOPHIX O0YyYaroIIuiics
[OJIy4aeT OLIEHKY.

Tembl NpakTUYECKUX 3aaHUM:




1. Peanuzarus anroput™a oToOpaskeHnst HH(QOPMAIIMOHHOTO CUTHAJIA Ha CO3BE3IHeE.

2. Peanu3zanus HaJOKeHUS KaHAJIBHOW XapaKTEPUCTHKM HA CUTHAJ HA MPUMEpE aJIUTHBHOTO Oes1oro
rayccoBckoro myma. Anroputma pacuera BER 1 MER.

3. Peammzanms BoccTaHOBICHUS WH()OPMALMOHHOTO CHTHAja MCHOJNB3YS CUTHAIBHOE CO3BE3NHE.
XKecTkoe 1 MATKoe peneHne 1eMOIyIaTopa.

Peanusauus anropurMa KaHaJbHOTO KOAUPOBaHMUSL.
Peanuzanus anroputMa coracoBaHHOW (DUIBTPALINH.
Peanmszanys anroputMa CUMBOJIBHON CUHXPOHU3ALUU.
Peanuszanus anropurMa KaIpoBON CUHXPOHU3ALUU.

PN R

Peanuszanys anroputMa BOCCTaHOBIICHUS HECYIIEH
3a KaxJ0€e 3a/laHie CTY/IEHT MOIy4aeT OLIEHKY B COOTBETCTBHHU C TAOIUIEH KpUTEpUs OLICHUBAHHU.

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

Hepequb THUITIOBLIX BOIIPOCOB U TEM JI IPOBCACHUA I[I/I(b(l)epeHHI/IpOBaHHOFO 3auéTa:

Oco0eHHOCTH IU(PPOBOTO U AHATIOTOBOTO CHTHAJA.

AMIUIMTY/AHAS, YaCTOTHASA U (a30Bast MOIYIISALUS.

Teopema Korenbaukosa (HaiikBucra — Illennona).

CxeMa 1 Ha3HauYEHHUE KIIIOYEBBIX OJIOKOB LU(POBOM CUCTEMBI MTEpeIau TaHHbBIX.
®dazosas moaymsus (Phase Shift Keying — PSK).

Awmrmuntynno-(azosas mopysiiust (Amplitude Phase Shift Keying — APSK).
Ksangparypuo-ammuryanas mogynsnus (Quadrature Amplitude Modulation — QAM).

AN i

CurnanpHbIE CO3Be3Us UX 0coOeHHOCTH 1 puMeHenHwus. Ko ['pest.
9. Pacuer sHEpreTUKY JUHU CBS3H.
10. AU TUBHEI OBl TayCCOBCKUMN IITyM.

11. Metponorudeckoe uccienoBanue curnaia: ourosas omuoOka (Bit Error Ration — BER), ommbxka
monyisnuu (Modulation Error Ration — MER).

12. BoccraHoBinenne HHGOPMAMOHHOTO CUTHANIA U3 CUTHAIBHOTO CO3BE3/AN.

13. XKecTkoe 1 MATKOE pelIeHNE TIPH IEMOTYIISIINN CUTHAIA.

14. Meton makcumMaibHOTo npasnomnonobus (Maximum Likelihood Estimation — MLE).
15. OcHOBHBIE METO/BI KAHATHHOTO KOAUPOBAHUSI.

16. Paccrosinue Xs3MMuHra.

17. llpenen lllennona

18. IlpuMeHeHre MATKUX pEeIeHUH Tl IEKOJUPOBaHUSI.

19. ®opmupoBaHue MOIOCH CUTHAJA.

20. MexcumBonbHas uatepdepennus (Intersymbol Interference — ISI).

21. ®unprpanus. CornacoBaHHas GUIBTPAIIUS.

22. CuMBOIbHas (BpeMEHHas) CHHXPOHU3AIIHS.

23. Bpemennoii paccuaxponuzanuu. [erexrop 'apauepa.

24. KagpoBas CTpyKTypa CUTHAJIA.

25. AIropuTMBI KaJIpOBOM CHHXPOHU3AITUH.

26. YacrotHas u (ha3oBasi paCCHHXPOHH3AIINY.

277. ATropuTMBI BOCCTAHOBIICHUS HECYILIEH.

28. CBs13b CTPYKTYpPBI KaJipa CO CKOPOCTHIO M TOUHOCTHIO BOCCTAHOBIICHHUS HECYIIIEH.

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.



Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbBIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBUIEMY CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO H TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AOITYCKACcT B OTBETC
HJIN B PCIICHHHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3Iy B CTAHJAPTHON CUTYyallnH.

OmeHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS — CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/ieiaMH y4eOHO! IpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHOW CHTYAIIHH.

OreHKka HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJIOBIETBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MMECT HABBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme

ITpu npoBexenun muddepeHInpoBaHHOrO 3aueTa olOydvaromemycs npenocrapisercs 20 MUHYT Ha
noAroToBKy. Onpoc o0ydarouierocsi MpoBOAUTCS B TedeHrne 30 MUHYT.

Bo Bpemss mpoBenenus audQepeHIpoBaHHOTO 3adera O0ydaloumMecs MOTYT —IOJIb30BaThCs
HPOrpaMMO¥ TUCIMIUIUHEL

B kxypce umeercst HabOp NMPaKTUYECKUX 3aJaHU, B PE3YJbTAaTe BBIOJIHEHUS KOTOPBHIX OOYyYaroIHUCs
MOJTy4aeT OLCHKY.

[Tpu BBICTaBIIEHNH OICHKH 32 AU (EpEeHIMPOBAHHBIN 3a4€T YYUTHIBAIOTCS OLICHKH, BHICTABICHHBIC 32
MpaKTUIeCKUue paboThl.



