MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
ud¢posasn cBsaA3bL

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

®opma o0ydeHus: OUHaA

@axynereT: PT®, Pagnorexuunyeckuii pakyabrer

Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: 3

Cemectp: 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jleknuu 24 24 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 48 48 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ok3ameH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 12 or« 4 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl PTC « _ » 20 rona, mpoTtokon Ne
PazpaboTunk:
noueHt kag. PTC A. B. HoBukos

3aBenyromuii odecrieunBaroien kag.
PTC C. B. Menuxosn

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

I[OLICHT Ka(l)eﬂpbl PAAUOTCXHUICCKUX

cucteMm (PTC) B. A. I'pomoB
JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopmHUpoBaHUE NPEACTaBICHUNH 00 OCOOEHHOCTSAX COBPEMEHHBIX U MEPCHEKTHUBHBIX CHUCTEM pa-
JUOCBSI3U.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue MeTONOB MOAYISILIMM U KOIWPOBAHUS, UCIOJIB3YEMBIX B COBPEMEHHBIX CHCTEMAax
PagMOCBS3H, a TAKXKE CIIOCOOOB (POpMUPOBAHUS U 0OPAOOTKH CHTHAJIOB B CUCTEMAX PaTHOCBS3H.
— IlpuobpereHrie HaBBIKOB KOMITBIOTEPHOTO MOJICIIMPOBAHUSI CUCTEM PAJHOCBSI3H.
— OsnnaneHue HaBbIKAMHU YTCHHS CIIPABOYHOM JTOKYMEHTAIIMU, B TOM YHCJIEC HA aHTJIUHCKOM SI3bI-
Ke.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «udposas ca3p» (b1.B.J1B.6.2) otHOcuTCs K 6510Ky 1 (BapuaTuBHAs 4acTh).

[TpenmecTBYOUMMEI JUCIUILTHHAME, (DOPMUPYIOIIMMHU HAa4YalbHBIC 3HaHUS, sBIsAIOTCS: WHbOp-
MaTtuka, OCHOBBI CTATUCTHYECKON paauoTexHuku, PagnoaBromaruka, Teopust BEpOATHOCTEH U MaTeMaTH -
YyecKasi CTaTUCTHKA, YCTPOMCTBAa TeHEpUPOBaHUS U (JOPMHUPOBAHHSI CUTHANIOB, YCTpOICTBa IpueMa u 00-
paboTtku curHanos, [{udposas oOpaboTka cUTrHAIOB.

[TocnenyromumMu TUCHUIUIMHAMYU SBISIOTCSA: MHOTOKaHaNbHBIE U(MPOBBIE CUCTEMBI MEpeaadu,
OCHOBBI IOCTPOEHUS KOMIIBIOTEPHBIX CETEH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— IIK-6 roToOBHOCTBIO BBIIOJHATH PAacdyeT U IMPOEKTUPOBAHUE JIE€TAJIEH, y3JI0B U YCTPOUCTB pa-
JUOTEXHUYECKHUX CUCTEM B COOTBETCTBUU C TEXHMUUYECKHUM 33JaHUEM C MCIIOJI30BAHUEM CPENICTB aBTOMA-
TU3aLUY IPOEKTUPOBAHUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HaTh Ponb Moaymsauuu B cucteMax nepefaud nHGopmaruu. Paznuuue Mexay aHaIoOroBou
mdpoBoit Moaynsauei. Poib GpopMupyromux GUILTPOB U BAMSHUE MEKCHUMBOJIBHOM MHTEp(hEpEeHIIUH.
CMBICTT CHIEKTPaJIbHOM TIJIOTHOCTH MOIIHOCTH Oenoro mryma. ba3oBbie METOIBI MOAYIISIIMH: aMILTATY/I-
Hy0 (AM), dazoByro (PM) u yactotHyto (UM). CriekTpanbHbBIi COCTaB CUTHAJIOB ISl OCHOBHBIX METO-
JIOB MOJTYJISILIMM: aMIUIUTYIHOM, 4acTOTHOM U (a3oBoit. Ocobennoct UM c HenpepbIBHOM ¢a3oil. B3au-
MOCBSI3b METOZOB MOJYJILIMU C KJIACCAMHU BBIXOIHBIX YCWJIMTENEH MOIIHOCTH. [IpuHIMIBI Momymsuuu
MHO>KeCTBa opToroHaiabHbIX noaHecyumux (OFDM). Poins OFDM npu Hanuuuu MHOromydeBoctu. Bius-
HHUe ($a30BOro IIymMa Ha MPOM3BOJUTEIBHOCTh CHCTEM CBS3U. OTHOIIEHHE CUTHAJ-IIYM JUIS IM(POBBIX
cucteM cBs3u. [Ipo sHepreTnyeckyro U 4acTOTHYIO 3(PPEKTUBHOCTh CHUCTEM CBSA3H. [IpUHIMIBI CUHXPO-
HU3amu B cuctemax cBssu. [lemmo Kocraca. Jlerexktop 'apanepa. O6 yXyniieHuu cTeneH! OAHO3HAYHO-
CTH (a3bl BOCCTAHOBJIEHHOW HECYIEH ¢ pocTOM OUTOBOI cKOpocTH mepeaadu. [IpuHuuIbl pacmypeHus
CIEKTpa CUTHAJIOB B CUCTeMax CBs3U. CTPYKTYpHbIE CXEMbl U OCOOEHHOCTH TPeX MOKOJCHUH IHU(POBBIX
CUCTEM CBSI3U 0 MeTojaM (popMUpoBaHUS U 00paOOTKU CUTHAJIOB: aHAJIOTOBble, THOpUAHBIE U LUGPO-
Bble. CxeMbl aBTOMAaTH4eCKoi HU(pPOBOM peryaupoBku ycuieHus. OyHIaMEeHTaIbHOE CBOMCTBO JIMHEH -
HBIX OJOYHBIX KOJOB. [IpaBuiio komupoBaHUs JTUHEHHBIM OJOYHBIM KOAOM. CTPYKTYpy MOPOXKIAIOUINX U
IPOBEPOYHBIX MAaTPUI[ JIMHEHHOro OJ0YHOro Koga B cucTreMartuueckoi (opme. IlpaBuiio BeUMCIEHHS
CUH/IpOMa JINHEHHOTO OJ0YHOTO KoJa Mo MpOBEpOYHON Marpulie. Ponb cuHapoMa npu oOHapy eHUH/Huc-
NpaBJICHUU OMIMOOK, a TaK’Ke BOCCTAHOBJICHUU CTEPTHIX CUMBOJIOB. Crioco0 pacmpeeneHus: CHHIPOMOB
o Kj1accaMm cMeKHOCTH. [IpaBuiio onpeneneHus KoIoBOrO pacCTOSIHUS JIMHEHHOTO OJ0YHOTO Koja 1Mo KO-
noBoit Tabnuiie. Crioco6 omnpeneneHust KpaTHOCTEeH rapaHTUPOBAHHO OOHAPYKUBAEMBbIX, TAPAHTUPOBAHHO
HCIPABISIEMBIX OIIMOOK, a TaK)KEe rapaHTUPOBAHHO BOCCTAHABIIMBAEMBIX CTEPTHIX CHMBOJIOB. ['paHMIIbI
Cunrnrona, XeMMUHTa 1 HepaBeHCTBO [ miibepTa /Ui KOppeKTUpYoIuX KofoB. dyH1aMeHTaIbHOEe CBOM -
CTBO IIMKJIMYECKHUX KOJOB. [IpaBuiio cocraBieHus! HOPOKAAIOIMINX MTOJTUHOMOB UKINYEeCKUX KoaoB. [pa-
BIJIO KOJTMPOBAHUS IIMKJINYECKUM KOJOM B CHCTEMAaTHYECKOW M HecucTeMaTrndeckoil hopmax. CBsi3b 1o-
POXKIAIOIINX U IPOBEPOYHBIX MOJTMHOMOB IIUKJIMYECKOTO KO/Ia € MOPOXKIAIOUIMMH U IPOBEPOUYHBIMH Mart-
pHIIaMU COOTBETCTBYIOLIETO JUHEHHOro OnouHoro kofa. Crioco0 JeseHust U YMHOXKEHHUs TTOJIMHOMOB C
MOMOIIbIO [IUPPOBBIX (HUIBTPOB, COOTBETCTBEHHO, PEKYPCUBHBIX M TpaHCBEpcalbHBIX. Poib ocTaTka OT
JIeNIeHUsI TIPU AEKOJMPOBAHUH LUKIMYECKUX KOJOB. Crioco0 (popMHUPOBaHUS MOPOXKAAIOUINX TOJIMHOMOB
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ko710B boy3za-Uoynxypu-Xoksunrema (bUX). Ces3p Mmexay kogamu BUX u xogamu Puna-Conomona (PC).
Cnoco6 komaupoBanus komoMm PC ¢ momompio MaTpuilkl TUCKpeTHOTro mpeodpazoBanust dOypre (I1D).
Crioco6 Beruncienus: ooparaoit marpuisl 11D Han nonem ['anya. OcoOGEHHOCTH CBEPTOYHBIX KOJOB. AJl-
roput™ BurepOu nexoaupoBaHusi cBepTOUHBIX K0AOB. OCOOCHHOCTH KOIOB C Pa3peKEHHBIMU MPOBEPKa-
mu Ha yeTHOCTh (LDPC). Croco6 msrkoro urepatuBHoro naexoaupoBanust kogoB LDPC. Onpenenenue
SHTPONUU UCTOYHUKA. CrIOCOOBI BEIUMCICHUS SHTPOIIUU UCTOUHHMKA. CBsA3b MEXAy B3aUMHOW 3aBUCHMO-
CTBIO CUMBOJIOB U SHTpOIHNEH HCTOYHUKA. [[pUHIMITBI BEKTOPHOTO KBaHTOBaHMs coo0meHuid. Criocob mo-
crpoenus koaa Xaddmana. Crnocod noctpoenus kona [llennona-®ano. Criocod moctpoeHus koxa Jlem-
nens-3uBa. Crioco6 pacuera HIDKHEH TpaHMLbI s cpeaHed JUMHBI Koaa. CrocoO BeIMUCICHHUS H30bI-
TOYHOCTH JI0 U 1ociie koaupoBaHus. Crioco0 BBIYHUCIECHUS POIYCKHON CIIOCOOHOCTH KaHAJIOB.

— yMerh CoCTaBJATh KOIOBYIO TaONMIly JIMHEHHOTO OJ0YHOTrO Kofa mo ero marpuue. IlpuBo-
JUTh MATPHUIIbI TIMHEHHBIX OJIOYHBIX KOJOB K CUCTeMaTH4ecKoi opme. OmpenensiTh KOAOBOE PACCTOSTHUC
JMHENHHOro 0J04YHOTr0 KOZa II0 €ro MPOBEPOYHOI MaTpHULIEe, a TAKXKe [0 KOJOBOM Tabauue. JlenuTs 1 yMHO-
*ath nonuHoMbl Haja nojeM ["amya GF(p) aByms cnocobamu: anreOpandecku U ¢ MOMOIIBIO IH(PPOBHIX
¢mibTpoB. DAKTOPU30BATH NMOJUHOMBI C IOMOIIBIO POrpaMMbl KOMIIbIOTEpHOM anreOpsl SymPy. Haxo-
JTUTh OOpaTHYIO MaTpUIly AMCKpeTHOro mpeoOpaszoBanusi Oypee Hax nonem [Mamya GF(p). CocraBusith
JMarpaMMy COCTOSIHUM M penieTky cBepTodyHoro koxa. CoctaBisath aepeBo koga Xaddmana. CocTaBiasaTh
kop Illennona-®ano. CocraBisare Tabnumy koxa Jlemmens-3uBa. BeruucisaTe SHTPONHIO 3alaHHOTO UC-
TOYHHKA. BBIYMCIATE M30BITOYHOCTH 10 U MOCJE KOAWPOBAHMS COKUMAIOIIMM KOIOM. Bbrumcisars mpo-
IIYCKHYIO CIIOCOOHOCTH JIBOMYHOI'O CUMMETPHUYHOIO KaHajla CBSI3U M KaHajla co ctupaHusMmu. Ha kaue-
CTBEHHOM YPOBHE HM300pa)kaThb CIIEKTpaJbHbIE JUarpaMMbl CUTHAJIOB C MOIYIALMSAMH: aMIUIUTYAHOU
(AM), dazoBoii (PM), yactotnoii (HM) u OFDM. Bbaucnare crekTpaibHylO IIOTHOCTh MOLTHOCTH 1O
3aJJaHHOM (DyHKLIMU KOppessiuuu HUppoBoro noroka. OnpenensaTs ypoBeHb OOKOBBIX JIEIECTKOB B CIIEK-
Tpe CHrHaJla. AHAIM3UPOBATH "TJIA3KOBbIE" TUarpaMMbl U CUTHAJIbHbBIE CO3Be3Ms. BriOupars BUI MOy -
My, Beibupars kiacc BBIXOJHOTO YCHIIMTENSI MOLTHOCTH UCXOZs U3 BUJA MOAYy/IALMU. MoaeiaupoBarh
curdainsl ¢ AM, ®M, UM u OFDM monynsuusMu U UX CIIEKTPaJIbHBIE INIOTHOCTH MOLTHOCTHU

— BJaAeTh MeToJaMu KOMIIBIOTEPHOTO MOJEIUPOBAHUS COBPEMEHHBIX M MEPCHEKTUBHBIX CHU-
CTEM PAJHOCBSI3H, a TAKKE JIEMEHTAMU IIPOEKTUPOBAHMSI TAKMX CUCTEM.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0OIu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexuu 24 24
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 18 18
CamocrosTenbHas pabota (Bcero) 48 48
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 18 18
IIpopaboTKa JEeKIIMOHHOTO MaTepuana 11 11
[ToaroroBka k MpakTUYECKUM 3aHATUAM, CEMUHApAM 19 19
Bcero (6e3 sx3amena) 108 108
IToaroroBka 1 caya dK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIibe 4.0 4.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

N @]
" o o 2 g 3 =
: o ° S 9 = g
= jant o (o) < E (] s
o < < < :-4 < >‘- ()
HasBanus pa3nenoB TuCHUATIITHHBL i ® o, o o 8 S
S 5 = s & 0 ==
S, < < 09 % g
6 cemecTp
1 Monynsuus. CrieKTpaiabHbIH COCTaB. 2 3 4 8 17 [1IK-6
2 @OpMHPYIOIIHA ¥ COTIIACOBAaHHBIN 3 4 0 5 12 |IIK-6
¢unbTpel. X poss.
3 YacToTHass MAaHUMYJSILMS C HEMPEPHIB- 0 0 4 4 8 [TK-6
HOM (hazoil.
4 DKOHOMHBIE (CKMMAFOIITUE) KOIBI. 2 2 0 3 [1K-6
5 [IponyckHasi CTOCOOHOCTh KaHAJIOB 1 2 0 3 ITK-6
CBA3M.
6 YacTtoTHas u sHepreTuyeckas 3Qpdek- 2 0 0 1 3 ITK-6
TUBHOCTb CUCTEM PaJIUOCBS3H.
7 IlpuHIMNBI CHHXPOHU3AIUU B CUCTE- 2 0 0 1 3 I1IK-6
Max paJiuOCBsI3U.
8 [IpuHLKMIIBI paclIMpeHus: CIEKTPa B CU- 2 3 0 3 8 I1K-6
CTEeMax paguoCBs3H.
9 Ipunnunsl Mogyasiiun OFDM. 3 0 0 3 6 [1K-6
10 JIuuetinbie OJI0YHBIE KOBI. 2 2 0 3 I1IK-6
11 Hukauyeckue Koapl 2 2 4 7 15 |IIK-6
12 Konwr Punma-ComomoHa 0 0 2 2 4 [1K-6
13 CBepTOoUHbIE KOJIBI. 3 0 4 5 12 |TIK-6
Hroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pas3ienaoB JUCLHUILIKH (110 JIEKIHSIM)
3 z S
3 = =
& 25
Ha3zBanus paznenos Copeprkanue pa3aesioB TUCHUATITAHBI (110 JICKITUSIM) zF &5
o) E
59 2 =
Y o 2
= S
6 cemecTp
1 Monynsiuus. Pones Monynsauuu B cuctemax nepefgaur uH(Gpopmanm- 2 TIK-6
CnexTpasibHBIN cocTaB. | u.Paznuyune aHaioroBo u udpoBOM MOIYIISIINH. -
TpeboBaHus K CIEKTPaM CUTHAJIOB B COBPEMEHHBIX
cucrtemax nepegaun uadopmanuu. TernoBoi
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myM.CriekTpaibHast IJIOTHOCTh MOIIIHOCTH CHUTHA-
na.Crextpsl curHanos ¢ AM, ®M, UM u OFDM wmo-
OyasiussMA. Tpy TOKOJIEHUS IIU(PPOBBIX CUCTEM CBSI3H:
aHAJIOTOBBIC, THOPHIHBIC U ITU(POBHIE.

Htoro

2 ®opmupyromui 1
COITIACOBAHHBIN
¢bunbTpsl. X poss.

CrnexTpasibHas INIOTHOCTh CIIy4alHOM Mocie0Ba-
TEJIbHOCTH UMITYJILCOB IPSMOYToIbHOM (popmebl.Cko-
POCTH cllajja MOUTHOCTH B 3aBUCUMOCTH OT 4acTo-

Thl. HeoOXomuMocTh criiakuBaHust POHTOB UMITYIIb-
coB.OwibTp "mpumnomaHaToro” kocunyca.OcoOeHHOCTH
peanuzanun GpuiIbTpa B HUPPOBOM BHJIE: BIUSHUE HA
dbopMupyemblii CIEKTp (PaKTOPOB AUCKPETHOCTH U
OTPaHMUYEHHOCTH 10 BPEMEHU UMITYJIbCHOM XapaKTe-
PUCTHKY; BIUSIHHUE [T PO-aHAIOTOBOTO Mpeodpas3oBa-
Tesist. TennoBoi nyM Kak OrpaHUYUTENb IPOU3BOIH-
TEJIBHOCTU cUCTEeM CBA3H.COIIaCOBAHHBIN (PUIBTP Kak
(GWIBTP, TOCTABISAIOMINNA MAKCUMYM OTHOLIEHHUIO CHUT-
HaJI-1IyM [P HAJMYUU aJTATUBHOTO OENIoro 1y-
Ma.Heo0xoqMMOoCTh coriacoBaHUs aMIUTUTYAHO-
4acTOTHOM XapakTepuctuku (AUX) ¢popmupyroriero
¢mibTpa ¢ AUX cornacoBanHoro.duibTp "KopeHs" U3
"MpUIIOIHATOr0" KOCHHYCA.

Hroro

[1IK-6

4 SKOHOMHBIE
(cxuMaromme) Kompl.

CoOcTBeHnHas nH(popMaIus. DHTPOIUS UCTOUYHUKA. 13-
ObITOuHOCTh. B3anmuas nnpopmarms. [IpuHIUne! Bek-
TOPHOT'O KBAaHTOBAHUSI HICTOYHHKA.

HUroro

I1IK-6

5 IIponycknas
CIOCOOHOCTH KaHAJIOB
CBSI3H.

CkopocTts nepenaunt nuaopmanuu. IIpomyckHas
criocobHoCTh. [IponycKHast CmOCOOHOCTH TBOUYHOTO
CUMMETpPUYHOTO KaHana cBs3u.lIpomyckHas croco0-
HOCTb KaHaJIa CO CTUPAHHSIMHU.

Hroro

[1IK-6

6 YacTtoTHas u
JHEpreTHYecKast
3((PEeKTUBHOCTH CHCTEM
PaHOCBSI3H.

Ces13p MexTy "aHamoroBeIM" 1 "IIMGPOBBIM" OTHOIIIE-
HUAMH cUTHal-1ryM.HopMupoBaHnHas npomnyckHas
crocobHocTh kaHaia.CkopocTh konupoBanus. Teope-
Mma [Ilennona, ee miumoctpauud.lIpenen [llennona,
MpeJie JBOMYHOTO KaHalla CBS3U: KECTKUE PeIICHUS
U MATKHE PELICHUS.

Htoro

I1IK-6

7 IlpuHIATIBL
CUHXPOHU3ALINU B
CHUCTEMAaX PaJUOCBSI3H.

KorepenTHocTs ipu mprueMe u 00pabOTKe CUTHA-
na.Boccranosnenue Hecymeit yacrtorsl.Iletna Kocra-
ca.BoccraHoBieHHE TaKTOBBIX UMITYJIBLCOB. J{eTeKTOp
I'apanepa.

Hroro

[1IK-6

8 ITpuHLIHMIIBI
pacuIMpeHus CeKTpa B
cucTeMax PaJuOCBA3H.

JIOCTOMHCTBA CUTHAJIOB C PACIIUPEHHBIM CIICK-
tpom.IIceBnocmydaitaple mocnenoBaTebHOCTH (M-
nocnenoBareabHOCTH ). Komet [oma.

Htoro

[1IK-6
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9 ITpuHIUNBI MOTYISLIMHA
OFDM.

Nnmroctpanus HerocTaTka 4aCTOTHOTO pa3/ieieHUs
kaHasoB.MutrocTpaliys opTOroHaIbHOCTH HECYLIUX
MIPY BBITIOTHEHUH OTNEPALUU AUCKPETHOTO MPeoOpas3o-
BaHus @ypse ([AI1dD).HeobxoqumocTh HUKINIECKOTO
npeduKca Asi CHIKEHUS! BPETHOTO BIUSHUS MHOTO-
nyaeBoctu.llapamerpsr monynsiiuun OFDM B cucte-
Max cBs3u 4G LTE.CTpyKkTypHbIE€ CXEMBI IEpeaaTyuKa
u npueMHuka ¢ OFDM.

Htoro

I1IK-6

10 JInuetiubie OJIOYHBIE
KOJEL.

[Topoxmaroras matpuiia. Kogosas tadmmia.Kogosoe
pacctosiHue. KpatHocTh 0OHApYKEHHUS, UCTIPABIICHUS
Y BOCCTaHOBJICHHS CTEPTHIX CUMBOJIOB.OTIpeieieHue
KOJIOBOTO pacCTOSIHUSA O KOIO0Bo# Tabmuie.Cuctema-
TH4eckas opMa mopoxaaronieit marpuiisl.[IpoBepou-
Has marpuna.Cunpom.PaznoxxeHue BEKTOPHOTO MPo-
CTpPaHCTBa Ha CMEKHbIE Kiacchl.OnpeienieHue Kouo-
BOI'O PACCTOSIHUSA 110 TPOBEPOUYHON MaTpHIIE.

Hroro

[IK-6

11 Hukaugeckue Koapl

DOyHIaMEHTAIbHOE CBOWCTBO IIUKIMYECKHUX KO-
noB.Hyne-nionuHoM 1 ero ¢akropuzanus.[lopoxnaro-
UM TIOJIMHOM M €T0 €IMHCTBEHHOCTD JIJISl 33JIaHHOTO
Koz1a.CBs13b MOPOKAAIOLIET0 OJIMHOMA U MIOPOKAAI0-
e Marpulbl. [ [poBepOYHBIN MOJIMHOM, €T0 CBS3b C
MpOBEPOYHOM MaTpuilel.CUCTEMATUYECKUM [IUKITAYE-
ckuii koj.CUCTeMaTHIeCKuil Kojiep Ha OCHOBE U(po-
Boro ¢gunbsTpa.Ponb octatka oT AeneHus AByX MOIH-
HOMOB. JlekopoBaHue ¢ UCTIipaBiIeHeM ormmoku. [le-
KOJIUPOBAHUE C BOCCTAHOBJIEHUEM CTEPTHIX CUMBO-
JIOB.

[1IK-6

13 CBepTOUHbBIE KOIIBI.

Htoro

[Topoxnaroniue noamHOMbI.CxeMa KOIUPYIOIIETro
ycTporcTsa./luarpamma cocrosiHuii konepa.Paspe-
IIEHHbIE KOJOBBIE MocienoBareabHoCcTH. CBOOOHOE
paccrosuue koxa.lloporosoe nekonuposanue xkona.Pe-
MIETKa KOo/la. AJITOpUTM JIeKOonupoBaHus 1o Butepou.

Hroro

3

[1IK-6

Hroro 3a CEMCECTP

24

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pazaenbl qucHUIUIMHBI U MEXKIUCHUILTHHAPHBIE CBS3M C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMITIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

Ne paznenoB qaHHOW MUCHIUIUIAHEIL, 1711 KOTOPBIX HEOOXOIMMO U3yUCHUE
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Hanmeroarue o0ecreunBaoIMX U 00eCIeUNBAEMbIX AUCLUILINH
THCIUIIINH
2 3 4 5 6 7 8 9 10| 11 | 12 | 13
[TpeamecTByromue TUCHUILINHEI
1 Undpopmaruka +
2 OCHOBBI CTaTHCTU- + + + +
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YeCKOM PAaIuOTCXHUKHU

3 PagnoasTomaTnka +

4 Teopust BEpOSATHO-
CTEN U MaTeMaTuue- + +
CKas CTaTUCTHKa

5 YerpolicTBa renepu-
poBaHus U HOPMHPO- + + + + +
BaHUs CUTHAJIOB

6 YcrpoiicTBa npuema
1 00pabOTKM CUTHAJIOB

7 Hudposast obpa-
0OTKa CUTHAJIOB

[Tocnenyromume TUCIUITITUHB

1 MHorokaHaJibHbIE
HU(PPOBBIE CUCTEMBI + + + + + + + + + + + + +
nepeaaun

2 OCHOBBI TOCTPOCHUS

L+ |+ + |+ + + +
KOMITBIOTCPHBIX CECTCU

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HM3yYCHUHW JAWCIHILIMHBI, W BHJIOB 3aHATHU
MIPEICTAaBJICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

TUU

§ Bunrwl 3ansatuit

= z -

o : 3 ‘g ‘2 o

5 < ‘ 8, 8. OpPMBI KOHTPOJIS

S = = g =

=} = = <

4 = ©

[1IK-6 + + + + JomamrHee 3aganue, DK3a-
MeH, OTuet no nabopatop-
Hoii pabote, Tect, OTueT no
IIPAKTUYECKOMY 3aHSATHUIO
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

v\ L=
= 2 E
3 =
Z > 5
Ha3zBanus pa3znenos HaumenoBanue 1ab0paTtopHbIX padoT zF &5
- 2 <
> gz
a e g
= S
6 cemecTp
1 Monynsiuusi. H3ydeHue cCrieKTpoB CUTHAJIOB C JTUHEWHOM MOJTYJIsA- 4 [1K-6
CrekrpanbHblii cocTaB. | nuei. [loka3siBaeTcs BIusHUE POPMBI UMITYIIbCA-
HOCUTENS U GYHKIMU KOPPEsUUu OUTOBOM MOCIIE0-
BaTEJILHOCTH HA CIEKTP (GOPMUPYEMOT0 CUTHAJIA.
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Htoro

3 YacrotHas
MaHUITYJISIHS C
HETpepbIBHON (ha3oii.

N3ydenne Simulink-mMoeny HEKOTEPEHTHOTO JIEMOTY-
JSTOpa 4YaCTOTHO-MAaHUITYJIMPOBAHHOTO CUTHAJA C He-
pepbIBHOM (hazoii.

Hroro

[1IK-6

11 Hukangeckue Koapl

N3yuenune nuknnyeckux kouoB (7, 4). Cucrtemarude-
CKO€ KOAMPOBAHUE U JEKOJUPOBAHUE C UCIIPABICHUEM
OJTHOKPATHBIX OMMOOK. MojienupoBaHue JBOMYHOTO
CUMMETPUYHOTO KaHajla ¢ He3aBUCHUMbBIMU OLITHOKAMH.
OreHKa BEpOSTHOCTH OMIMOKH MOCTIE ACKOIUPOBAHMUS.

HUroro

[1K-6

12 Konper Puga-Comomona

Uccnenosanue xona Puna-ConoMoHa Hajg OIEM
GF(p), rme p - mpoctoe uncno. M3ydaercs: BapuaHt
KomupoBaHus s(x) = a(x)*g(X), a Takke JEKOTUPOBa-
HUE C MCIIPABJICHUEM OIIHNOOK 110 CHHIIPOMY - OCTATKY
OT JeNIeHUsl.

HUroro

I1IK-6

13 CBepTOuHBIE KONBI.

N3yuyeHue cBepTOYHBIX KOJJOB CO CKOPOCTBIO KOJUPO-
BaHwus 1/2: KomupoBaHHE, MOPOTOBOE IEKOIUPOBAHUE
U JAekonupoBaHue o Burepou.

Htoro

[1IK-6

Hroro 3a cemectp

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBaHnus pasnenos

HaunmMeHnoBaHMe NMpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopmMupyembie

KOMIICTCHIIUU

6 cemecTp

1 Monynsiuusi.
CriekTpanbHbIi COCTaB.

Pacuet cniekTpanbHOM MIOTHOCTH UMITYJICOB TpE-
yroIbHOM (DOPMBI HA OCHOBE M3BECTHOW CHIEKTPAITh-
HOM TUIOTHOCTH UMITYJILCOB TIPSIMOYTOJILHOM (hop-
MblL.PacueT KoppensMoHHbIX (PYHKIUH 17151 HEKOTO-
PBIX BUAOB MOIYJISILIMK: C TMHEHHBIM MpeoOpa3oBaHU-
eM OUTOB (CyMMa M Pa3HOCTh), C YePEIOBAaHHEM TIO-
nspHocTd (AMI, UIIN), ¢ nuximmueckum mpeodpazo-
BanueMm (MLT-3).PacueT cnekTpanbHbIX MIOTHOCTEN
1o KoppensinuoHHbIM (yHkiusM.Iloctpoenue coot-
BETCTBYIOIIUX IPAPUKOB, UX aHAIH3.

(98]

HUroro

I1IK-6

2 ®opmupyromuit 1
COIJIACOBAHHBIM
¢ubTpeL. X poss.

Brruncnenue npenenbHbIX 3HAYEHUN 4YaCTOTHOU Xa-
pakrepuctuku (UX) ¢punbtpa "mpunogHaToro" Kocu-
Hyca JuIst ocobeHHbIX yactoT.IlocTpoenue "ot pyku"
rpadukoB aMmuTyaHON UX 1 UMITyIbCHON XapakTe-
puctuku (MX) ¢punprpa.Pacyer Ha KoMIbIOTEpE € TO-

[1IK-6
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MOIIBIO TUCKPETHOTO TpeobpazoBanus Oypbe am-
wmtyaHoi UYX GunsTpa no TucKpeTHO! U PUHUTHOM
NX ¢unprpa.lloctpoenne "ot pyku" oTkianka Gpopmu-
pytrotero ¢uibTpa (10 U po-aHAIOTOBOTO MPEO0-
pazoBareJsi) Ha 3aJJaHHYI0 OUTOBYIO TOCIIEI0BATENb-
HOCTb.Pacuer npeaenbHbIX 3HAYCHUH YaCTOTHOM Xa-
pakrepuctuku (UX) puiprpa Trna "kopens" u3 "mpu-
MOJHATOTO" KOCHHYCA /I 0COOEHHBIX YacTOT C T10-
MOIIIBIO MPOTPAMMBbI KOMIIBIOTEPHOH anreOphl
SymPy.IToctpoenue "ot pyku" rpaguKoB aMILTHTY/-
Holt UX u uMmmynscHOM Xxapaktepuctuku (MX)
¢ubTpa.Pacyet Ha KOMITBIOTEPE C MTOMOIIBIO JAHC-
KpeTHOTro nipeodpazoBanus Dypbe aMruTyaHOM UX
¢ubTpa o AucKpeTHOM u puHUTHOW NX
¢dunpTpa.llocTpoenue "oT pyku" OTKJIMKA COTJIACO-
BaHHOTO (puibTpa (B M(PPOBOM BHIE) HA 3aJaHHBII
BXOJIHOW CUTHAJI.

HUroro

4 DKOHOMHEBIE
(coxuMaroIue) KOJbl.

Omnpenenenue coocTBeHHOU nHpopMaruu.Onpeaene-
HHUC DHTPOIIUHA I/ICTO'-IHI/IKa.OHpe}IeJ'IeHI/IC N30BITOYHO-
cTH uctouHuka.OnpeneneHue B3auMHOM HH(OpMAIU-
H.I/IsyquHe IMPUHIMIIOB BEKTOPHOT'O KBAHTOBAHUSA UC-
TOYHHKA.

Hroro

[1IK-6

5 IIponyckHas
CHOCOOHOCTh KaHAJIOB
CBSI3H.

Boruncnenue npomyckHoi ciocOOHOCTH pa3In4HbIX
KaHAJIOB CBSI3U.

HUroro

[1IK-6

8 ITpuHIMIIBI
paciIMpeHus CeKTpa B
CUCTEMAX PaJUOCBSI3H.

['eHepanms nceBnociIy4aiHbIX MOCIEA0BATEIBHOCTEN
(M-mocnenoBaTeTbHOCTEN) C TOMOIIBIO ITU(DPOBBIX
¢unsTpoB.CBoiicTBa M-niocnenoBatensHOCTeH. Kombl
Tonna.

Hroro

[1IK-6

10 JIuuetinbie OJIOYHBIE
KOZIBI.

CocraBienne KogoBo# Tabmuibl. OnpeneaeHue Komao-
BOT'0 pacCTOSIHUS 10 KOJ0BOM Tabiuue.OmnpeneneHue
KpaTHOCTH TapaHTHPOBAHHOTO OOHAPYKCHHUS, UCTIPAB-
JIEHUS U BOCCTAHOBJICHUS CTEPTHIX cUMBOJIOB.[IpuBe-
JICHUE TIOPOXKIAIOIIECH MAaTPHUIIBI K CUCTEMATHIECKOU
(hopme.CBsI3b TOPOXKIAIOIIEH MATPUIIBI C TIPOBEPOY-
HoU.CuHapoMm. JlekoaupoBaHue ¢ UCTIPABICHUEM O/I-
HOKpPATHBIX OMUO0K.Pa3iioxkeHue BEKTOPHOTO TPO-
CTPaHCTBA Ha CMEXHBIC KJIACCHI.

HUroro

I1IK-6

11 Huknuyeckue KOObI

Omnpenenenne NOpoKAAOIIEH MaTPHULIBI IO TOPOXKIA-
roemMy nonvHomy.OnpezenieHue NpoBEPOYHOTO I0-
JMHOMa 1o noposkaaromemy.KoaupoBanue cucrema-
TuyeckuM kogom.IIpoBepka pyHnamMeHTanbHOrO
CBOMCTBa LUKINYecKoro kozna.Haxoxxaenue yacTHoro
Y OCTaTKa OT JIeJIEHUs ABYX MOJIMHOMOB: ajredpanye-
CKH U ¢ TIoMol11Ibi0 nu¢ppoBoro ¢puinsTpa.Koppekrop:
JEKOAUPOBAHKE C UCTIPABICHHEM OJHOKPATHBIX OIIU-

[1IK-6

CornacoeaHa Ha noptane N2 38601
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OOK.

HUroro

Hroro 3a cemectp

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHOM paboThl, TPYIOEMKOCTh M (hOpMUpYEMble KOMIETEHIIH
o @]
g 3 £
S i
Bunrer camoctosaTensHON & > O
HazBanus pa3nenos 2 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a e g
= S
6 cemecTp
1 Monynsuus. [ToaroroBka k mpakTuue- 3 TIK-6 Homamaee 3aganue, OT-
CriexTpaibHbBIi COCTaB. | CKUM 3aHATHIM, CEMHHA- YeT 10 JIabopaTopHOil pa-
pam oore, Tect
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
Hroro
2 ®opmupyromuit 1 IToaroroBka K mpaxkTuye- 4 |IIK-6 JomainHee 3ananue, Tect
COTJIACOBAHHBIN (DMIIBTPHI. |CKHM 3aHSTHSIM, CEMHHA-
Hx pomns. pam
[IpopaboTka TeKIHOHHOTO 1
Matepuana
Hroro
3 YacToTHas OdopmiieHne 0TIETOB TIO 4 |TIK-6 Otyet mo maboparopHOr
MaHUIYJISIIMS © nabopaTopHBIM paboTam pabore, Tect
HeTpepbIBHOM (a3oil. Wroro 4
4 DKOHOMHBIE IToaroroBka K npaxkTu4e- [1K-6 JlomamHee 3ananue, Tect
(coxUMaroIue) KOJbL. CKUM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro
5 IIponyckHas [ToaroroBka K mpaxkTu4e- 2 |1IK-6 JlomamHee 3ananue, Tect
CHOCOOHOCTh KaHAJIOB CKUM 3aHSATHUSM, CEMUHA-
CBSI3U. pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
UTtoro 3
6 YacroTHas u [IpopaboTka JIEKIIHOHHOTO 1 I1IK-6 Tect

JHEepreTuIecKast
3¢ (HEeKTUBHOCTH CHCTEM

Marepuaina

Hroro

CornacoeaHa Ha noptane N2 38601
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paanuoCBA3U.

7 IlpuHLIAIIBL
CUHXPOHM3ALINH B
CUCTEMAX PaJUOCBI3U.

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

HUroro

I1IK-6

Tect

8 IIpuHIMIIBI pacIUpeHust
CIIEKTpa B CUCTEMAxX
panuoCBA3HU.

IToaroroBka K mpakTuie-
CKHM 3aHATUSAM, CEMUHA-
pam

[IpopaboTka IeKIIHOHHOTO
MaTepuana

Htoro

I1IK-6

Jomaiinee 3amanue, TecT

9 ITpuHUIUIBI MOTYIISLIUA
OFDM.

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

[IpopaboTKa JIEeKIIUOHHOTO
Marepuaia

HUroro

[IK-6

OT4eT Mo NPaKTUYECKOMY
3aHATHIO, TecT

10 JIuuetinbie OJIOYHBIE
KOZBL.

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

HUroro

I1IK-6

Jomamnee 3aganue, Tect

11 Hukaugeckue Koapl

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka TeKIIHOHHOTO
Martepuana

OdopmieHre 0TYETOB 0
nabopaTopHBIM paboTam

Hroro

[1K-6

Jomarmraee 3amganue, OT-
4eT 1o JJabopaTopHOit pa-
oote, Tect

12 Konper Puga-Comomona

OdopmiieHre 0TYETOB T10
JabopaToOpHBIM paboTam

Htoro

I1IK-6

Otyet mo maboparopHOU
pabote, Tect

13 CBepToUHbBIE KOJIBI.

[IpopaboTka J1eKIIHOHHOTO
Mmarepuaia

OdopmiieHre 0T4ETOB 1O
nabopaTopHbIM paboTam

Htoro

[IK-6

Otuer no 1abopatopHOH
pabote, Tect

Hroro 3a cemectp

48

IlogroroBka u cgaya nK3a-
MEHa

36

DOK3aMeH

Hroro

84

CornacosaHa Ha noprtane N2 38601
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
JlomamHee 3aganue 6 8 8 22
OtyeT no nabopaTopHOM 12 12 24
pabore
OTtuer 1o NpaKkTUIECKOMY 4 4 4 12
3aHATHUIO
Tect 4 4 4 12
Hroro makcumym 3a nepu- 14 28 28 70
on
DK3aMeH 30
Hapacraromum ntorom 14 42 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIM cymMmbl OaisioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY

[TepecueT cymMmmBbl OAJIIIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,
Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Tankun, BsuecnaB Anexcanaposud. L{upposas mobunbHas paauocsssp [Tekcr] : yueOHoe
nocobue /s By3oB / B. A. l'ankuH. - 2-e uzz., nepepa0. u gon. - M. : 'opsiuas nunus - Tenexom, 2012. -
592 c. : un. - (Yuebnoe nmocodbue. CriennaabHOCTh ISl BBICIINX YYEOHBIX 3aBefeHHi). - bubmuorp.: c.
580-581. - IIpenm. ykas.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (nanuuue B 6ubnmuorexe TY -
CVYP -40 5k3.)

2. Bomnkos, Jles HukonaeBuu. Cucremsl 1uppoBoii paanocss3u. bazoBbsle METO/IBI M XapaKTepH -
ctukd : Ydyebnoe nmocobue st By3oB / JI. H. Bonkos, M. C. Hemuposckuii, 1O. C. llunakos. - M. : Oko-
Tpenas, 2005. - 390[2] c. : un., Tabmn., noptp. - (bubmorexka MTC & GSM). - bubawuorp.: c. 388-390. -
ISBN 5-88405-071-2 : 269.01 p. (mHanuuue B 6ubmuorexke TYCVYP - 42 3k3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. Puxrep, C.I'. KogupoBanue u nepegaya peds B HU(PPOBBIX CHCTEMaxX MOJBIKHONW PajiiOCBsI3U
[DnexkTpoHHBIN pecypc] [DnekTpoHHBIA pecypc]: yuebHoe mocobue / C.I'. Puxrep. — DnekTpoH. gaH. —
Mockga I'opsiaast muaus-Tenekom, 2011. — 304 c. - Pexxum noctyna: https://e.lanbook.com/book/76502
(mara obpamenus: 09.07.2018).

2. ®opmupoBaHHE U T€HEPUPOBAHHE CHUTHAJIOB B LU(POBOW pPaaAMOCBI3U [DNEKTPOHHBINA pe-
cypc]: Yueonoe nocobue / B.T. Ilepmun. - M. HUL] UH®PA-M; M#u. Hos. 3nanue, 2013. - 614 c. un.;
60x90 1/16. - (Beiciiee oOpazoBanue bakanaspuar). (nepemier) ISBN 978-5-16-006703-2, 600 k3. - Pe-
kUM noctyna: http://znanium.com/catalog/product/405030 (nara oopamenus: 09.07.2018).

3. Meroapl MOBBIIICHUS YHEPTETUYECKON U CIEKTPATbHON dPPeKTUBHOCTH TUPPOBON paamo-
cBs3U [DeKkTpoHHBIN pecypc]: YuebHoe mocodue / Bapraysun B.A., [lukun U.A. - CII6BXB-IlerepOypr,
2013. - 352 c. ISBN 978-5-9775-0878-0 - Pexxum noctyma: http://znanium.com/catalog/product/943520
(mara ob6pamenus: 09.07.2018).

4. Teopus >MeKTPUUECKON CBsI3M [DNEeKTpOHHBIN pecype]: YueOHoe mocobue / Akynmunuues FO.
I1., Beprrapar A. C. - 2015. 196 c. - Pexxum nocrtyna: https://edu.tusur.ru/publications/5858 (mata 06-
pamenusi: 09.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. COOpHHK KOMITBIOTEPHBIX J1a0OPaTOPHBIX PadOT MO CHCTeMaM CBsI3U [ DJIEKTpOHHBIN pecypc]:
Mertonudeckue yka3aHus K J1abopatopaeiM padoram / HoBukoB A. B. - 2018. 151 c. - Pexxum nocryma:
https://edu.tusur.ru/publications/7149 (nara oopamenus: 09.07.2018).

2. Jlemomynsmus udpoBbIX CUTHATOB. CTaTUCTHUYECKHA M CUTHAIBHBIA MOIXOMBI [DIIEKTPOH-
HeIl pecypc]: VYueOHoe mocobome / HoBukoB A. B. - 2018. 51 c¢. - Pexum gocryma:
https://edu.tusur.ru/publications/7150 (mara o6pamenus: 09.07.2018).

3. Teopwus ayeKTpUUECKOl CBA3U [IICKTPOHHBIN pecypc]: YueOHO - MeToandecKoe mocooue s
MPOBENEHHS MPAKTUYECKUX 3aHATHH U CAMOCTOSATENBHON paboThl cryaenToB / Akymuuudes HO. I1. - 2012.
202 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1758 (nata oopamenus: 09.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCIa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast i1 ¢ HApyIIeHUSIMU 3PeHUst:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1st J1M1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEH]IYETCsl UCIO0Ib30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIE  CHCTEMBI, kK kotoppiM y  TYCYPa  ectpb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHmne

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeneHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIlMOHHOE 000pyA0BaHNUE U yUeOHO-HAITBIIHBIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrevyeHne A1 NPAKTUYEeCKUX 3aHATHI

YueOHas 1abopaTopust UHOOPMAITMOHHBIX TEXHOJIOTHIA

yueOHast ayuTOpusl ISl IPOBEICHHSI 3aHITHH PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJICHUSI 3aHATUHN J1a00paTOPHOTrO TUIIA, TOMEIIEHHE AJIi KypCOBOTO MPOEKTUPOBAHNUS (BBITIOTHEHUS Kyp-
COBBIX padoT)

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 423 ayn.

Onucanune uMeroIerocs 000py10BaHUs:

- [Jocka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dxpan ¢ anexrpornpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHasi KaitMa 1o nepuMeTpy;

- [Ipoextop NEC «M361X»;

- CuctemusIit 6710k (16 mT.);

- Mounutops! (16 mrt.);

- Kommnsrorep;

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— LibreOftice

— Mozilla Firefox

— OpenOftice

— PTC Mathcadl3, 14

— Scilab

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

YueOHnast mabopatopusi HHPOPMAIIMOHHBIX TEXHOJIOT U

yueOHas ayIUTOpus AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs Ipo-
BEJICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUIsI KyPCOBOTO MPOSKTUPOBAHUS (BBIIOIIHEHHS KYP -
COBBIX padoT)

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynwuia, 1. 47, 423 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- ocka marautHo-MapkepHas BRAUBERG;

- LMC-100103 DkpaHn ¢ anexrpornpusoaoM Master Control Matte 203*203 cm White FiberGlass,
yepHas KanMa I10 IEpUMETPY;

- [Ipoextop NEC «M361X»;

- Cucremnslii 6510k (16 mrT.);
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- Monutops! (16 mr.);

- Kommnsrorep;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- Pabouee mecTo nmpenomaBares.
[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— LibreOffice

— OpenOftice

— PTC Mathcad13, 14

— Scilab

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI PadoThI
Jns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIC KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 0060pyI0OBaHHS:

- yueOHast meberb;

- koMnbroTepsl kKi1acca He Hmwke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(bopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILIECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoiaBaHus 11 00yJaroIXcs
C MHBAJIMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOpHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cliyxXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

CornacoBaHHbIl (PUIBTP OOECTIEUNBAET:

- MuHuManbHO KOPOTKUM IO BPEMEHU OTKJIMK HA CBOEM BBIXOJIE

- MakcumanbHOE OTHOILIEHHWE CUTHAJI-IIYM Ha CBOEM BBIXOZE B ONPECIIEHHBII MOMEHT BpEMEHHU,
IpU YCJIOBUH, YTO IIyM — OeJIbIii

- CHsTHE 3aKOHA MOAYJSIIUU (AEMOTYIISIIUIO)

- MakcuMyM IIEHHOHOBCKOIM MH(OpMaluy Ha CBOEM BBIXOIE

dopmupyromui GuUIbTp 0OecreunBaeT:

- ®opMHpOBaHHE KBAPAaTYPHBIX CUTHAJIOB € 33JJaHHOM (hOpPMOI CIEKTPaJIbHON IUIOTHOCTH

- ®opMHpoBaHKE y3KONOJOCHOTO CUTHAJIA HA HEKOTOPOM HECYILEH 4acToTe

- @opMUPOBaHUE OPTOTOHAIBHBIX 110 BPEMEHU KBAJAPaTYPHBIX CUTHAJIOB

- ®opMUpPOBaHUE TAKTOBBIX UMITYJIbCOB JUIsl CHMBOJIBHON CUHXPOHU3ALUU

CornacoBaHHBIN (QUIBTP SIBIISETCS:

- JInneHbIM QUIBTPOM C MOCTOSHHBIMH ITapaMeTpaMu

- HenuueiHbIM GUABTPOM ¢ HOCTOSHHBIMU MapaMeTpamMu

- JIuHeHbIM QUIIBTPOM C IEPEMEHHBIMU MTapaMeTpaMHU

- HenuueitHbM GuUabTpoM ¢ nepeMeHHbIMH [TapaMeTpaMu

Dopmupyromuii GUIbTp ABISETCS:

- JInHeHBIM (QUIBTPOM C ITOCTOSIHHBIMU ITapaMeTpamMu

- HenuneiHbIM QMIBTPOM C IOCTOSHHBIMU [TapaMeTpaMu

- JInHeHBIM (QUIBTPOM C NIEPEMEHHBIMH MTapaMeTpaMu

- HenuneitHbIM GMIIBTPOM C IEpeMEHHBIMU TapaMeTpaMu

[Tapametp Roll-off factor popmupytomero ¢punpTpa THNA "TPUNOJHATHIN" KOCUHYC ITO3BOJISET:

- I3MeHuTh ypoBEeHb MEKCUMBOJILHOM HHTEPPEPEHIINU Ha CBOEM BBIXOIE

- I3MeHuTh mupHHy criekTpa GopMHUpyeMOro CUrHaia

- 3MeHuThb ckopocTh criajia MOITHOCTH BHE OCHOBHOM 1OJIOCKHI (POPMHUPYEMOTO CHUTHAJIA

- 3MennTh amMmmuTyny GopMHpyeMOro cCUrHana

MesxcumBoIIbHAs UHTEPDEPEHIIHS — 3TO:

- Koraa Bpems npuxona uMIynbca sBISETCS CIyd4ailHOM BEIMYMHOM C HEHYJIEBOW qucIiepcuei

- Korga umnysnbce BnusieT Ha cOCeAHUE UMITYJIbChI, HAKJIAIbIBAasICh HA HUX CBOMMH "XBocTamMu"

- Koraa myimrenbHOCTE MMITYNIbCa SIBJISIETCS CIIy4aliHOM BEIMYMHOMN C HEHYJIEBOU qucnepcuei

- [Ipouiecc hopmrpoBaHus IpyNIOBOro0 CUrHaJIa B CUCTEMAax C KOJIOBBIM pa3zie/ieHUEM KaHaJIOB

MesxcuMBOIIbHAs MHTEP(EPEHLINs SBIIETCS:

- Bpennoit

- [lonesnon

- 3aBucHT OT criocoba (hOpMUPOBAHHUS CUTHATIA

- HelirpansHon

CornacoBaHHBIN QUIBTP, OBIBAET, 3aMEHSIIOT:

- @UIbTPOM HMKHUX YACTOT

- Koppensitopom

- KoppensitopoM ¢ puiabTpoM HHKHHUX YaCTOT

- OunbTPOM BEPXHUX YaCTOT

KoppensaTtop — 3T0 yCTpOHCTBO, KOTOPOE BHIYMCIISAET:

- MHTerpan no BpeMeHU OT BXOAHOTO CUTHAJIa

- [Ipon3BeneHne ONOpHOIo CUrHaia U BXOIHOTO

- NHTerpan no BpeMeHU OT IPOU3BEIEHUS OIIOPHOTO CUTHAJIA U BXOJIHOTO

- CBEpTKY OIIOPHOTO CUTHAJIA C BXOJHBIM

KorepeHTHbIi MprieM 00s13aTeIbHO BKIIIOYAET B CEO0SI:

- AMIUIMTYHBIN JETEKTOP
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- CxeMy BbIICJIEHHSI CUTHAJA "THJIOT-TOH"

- KonTyp (ha3oBoii aBTONOICTPONKH YaCTOTHI

- IIpouecc popMupoBaHHs OMOPHOTO KOJIEOAHHS C TOYHOCTHIO 10 (pa3bl I MOCIEAYIOIETO CHS-
TS 3aKOHA MOJAYJISIIUU

HexorepeTHslii mprem 00s13aTeIbHO BKIIIOYAET B CEOs1:

- Ilponiecc popmupoBaHusi OIOPHOTO KONEOAHUS C TOYHOCTHIO JO YACTOTHI JJISI MOCIETYIOIIErO
CHSITHUS 3aKOHA MOy ISIIIAH

- Cxemy BBIJEJIEHUS CUTHAJIA "MHIJIOT-TOH"

- Konrtyp (a3oBoii aBTOMOACTPONKY YaCTOTHI

- YacTOTHBIN AETEKTOP

[Merns KocTtaca npennasnadena jis:

- ABTOMaTHYECKON MOJACTPONKH YaCTOThI (POPMUPYEMOTO OTIOPHOTO KOJIeOaHMsI

- Cusatus nuddepeHanTbHOro KOMUPOBaHUs CUMBOJIOB

- ABTOMAaTHYECKOM TOJCTPOUKH YaCTOTHI (HOPMHPYEMOTO OIOPHOTO KOJCOAHMS C TOYHOCTBHIO JI0
¢asbl

- YiBoeHHs 9acTOThI (HOPMUPYEMOTO KOIeOaHMsI

Monynsuusa QPSK no3BonsieT nepenats:

- 1.5 6ura Ha cumBON

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cuMBON

- 2 OuTa Ha CUMBOJI

Monymsaus GMSK no3BosnsieT nepeaars:

- 1.5 6ura Ha cumMBOI

- 4 OuTa Ha CUMBOJI

- 1 Out Ha cUMBOI

- 2 OuTa Ha CUMBOJI

Monynsuus QAM-16 no3BoisieT nepeaarTh:

- 1.5 6ura Ha cumBON

- 4 ObuTa Ha CUMBOJI

- 1 Out Ha cuMBON

- 2 OuTa Ha CUMBOJI

bonee TpeboBarenbHa K OTHOLIEHUIO CUTHAI-IIIYM MOIYJISIIMS:

- GMSK

- QPSK

- QAM-16

- BPSK

Bonee TpeboBarenpHa K JIMHEHHOCTH BBIXOIHOTO YCHIIUTENSI MOIITHOCTH MOJTYJISIINS :

- QAM-16

- OQPSK

- GMSK

- QPSK-pi/4

Yeunurenu MOIHOCTH 110 CTETIEHU JIMHEWHOCTH JIEJSTCS Ha KJIACChI:

-AB,C

-AB,C; D,EF

- L 10, III

-0,1,2

MolHOCTh TEMIOBOTO IIyMa Ha BXOJIE MAJONIYMSIIIETO YCHUIIUTENS IPUEMHHUKA MPSMO TPOTIOPIIH -
OHAJIbHA!

- Koagppunmenty nryma ManomymsIero yCuiamTes

- [Tonoce yacToT MpUHUMaEMOTro pailOCUTrHala

- Hecymelt vactore mpuHIMaeMOT0 pagroCUrHaia

- CymiecTByeT caMa 1o cebe U HU OT Yero He 3aBUCUT

Koapumment myma ManonryMsIiero yCHInTelNs 3T0:

- OTHOLIEHHE CUTHAI-IIYM Ha BXOJI€ YCHJIWTEINS, JI€JICHHOE Ha OTHOILIEHUE CUTHAJ-IIYM Ha €ro
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BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIymMa ycuiautensi, B dBm

- Bennuuna kT, rne T — Temmneparypa okpyskatorien cpeabl, k — nocrosuHas boiasimana

- Paszauma koadgduinmentoB ycuneHus ycwiurens (B dB), u3aMepeHHBIX IS IBYX OMOPHBIX TEMIIE-
patyp

Konpl 'onga mpuMeyaTeabHBbI:

- neanbHOM aBTOKOPPENSIIMOHHON (PYHKITUEH

- Tpex3nauHo# pyHKIMEH B3aMMHOU KOPPETSAIIUN

- CBOEH OpTOrOHAIBHOCTHIO

- Tem, uro ux nzobpen muctep ['ona

M-nocnenoBaTebHOCTH PUMEYaTENbHBbI:

- MakcumanbHBIM IEPUOAOM

- XOpOoIKMH B3aMMHO KOPPEIALMOHHBIMU CBOMCTBAMU

- CBO€#1 OPTOTOHAIIBHOCTBIO

- PaBeHCTBOM KOJIMUECTBA HYJIEH U €IMHUL

Koap! Yoniia npuMedarenbHbl:

- neanbHOM aBTOKOPPENSIIMOHHON (PYHKITUEH

- HanuuueMm nocnenosarenpbHOCTH THNA "MeaHp"

- CBoeil a0COMIOTHOM HE3aBUCUMOCTHIO

- CBO€1 OPTOTOHATIBHOCTHIO

st cuctem pagiiocBsI3U € PACIIMPEHHBIM CIIEKTPOM XapaKTepHa:

- Jlyuiias 3anuTa OT HETpeAHaAMEPEHHbBIX TOMEX M MHOTOJIy4€BOI'0 paclipOCTpaHEeHUsI CUTHaJIa

- Bornee BbIcOKast OMTOBAsE CKOPOCTH Mepeaayr HHPOPMALUU

- bonbias mI0THOCTH MOIIHOCTH M3JIy4aeMOI0 CUTHaa

- 3aMeTHOCTh B paanodpupe

CucreMbl ¢ KOIOBBIM pa3/ieJIeHUEM KaHAJIOB:

- BeiTrecHunu ipyrue TEXHOJIOTUU pa3/iesieHUs KaHAJIOB BBUY CBOEH UCKIIIOUUTEILHOCTH

- [IpumeHstoTCS OHOBPEMEHHO C IPYTUMH TEXHOJIOTHSIMH pa3/ielieHUsl KaHAJIOB

- [IpakTruecKku He IPUMEHSIOTCS BBUY CBOEH CIIOKHOCTH

- Otnanu "Ko3bIpHYI0 MacTh' TexHosoruu OFDM

Koappumment pacimmpenus crektpa B coBpeMeHHbIX (4G) cucremMax pajnoCBsi3u BapbHpPYyETCs B
npeenax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koappumment pacmmpenus crekrpa paBeH 256. OTHOIIEHHE CUTHAT-IIIYM TOcie cxkatus (1o Bpe-
MEHH) CUTHAJIa C PaCUIMPEHHBIM CIIEKTPOM YBEIIUYUTCS Ha:

-110dB

-48 dB

-24 dB

-55dB

[TomexoycTOMYMBOE KOIUPOBAHUE OCHOBAHO Ha:

- JlybmpoBanuy CUMBOJIOB

- BBenennu M30BITOYHOCTH IO ONPEICIICHHBIM MIPaBUIIAM

- CkpeMOMpOBaHUY COOOIICHUH TICEBIOCTYYaHBIMH KOJIaMH

- BBenenuun n30BITOYHOCTH IO CITyYaiHBIM MTPaBUIIAM

KomupoBanue uctouHMKa OCHOBAHO Ha!

- CxkpeMOIMpoBaHUH COOOIICHUN TICEBAOCTYYaitHBIMU KOJAMH

- Meronax mmdpoBaHus

- CymiecTBOBaHMM U30BITOYHOCTH, ME€pa KOTOPOH MOXKET OBITh BBIpa)KEHA IIEHHOHOBCKOW 3HTPO-
nuen

- HepaBHOBEpOATHOCTH CHMBOJIOB COOOIIIEHUS

Jluneiinble OJ0YHBIE KOABI MPUMEYATENbHBI TEM, YTO MOJHOCTHIO ONPEAEISIOTCS:
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- Habopom nmopoxaronux moJmHOMOB

- [TopoxaaromiuM NOJMHOMOM

- [Topoxpnaromieit maTpuren

- Konosoii Tabmaureit

OHTPONHS HEKOTOPOTO UCTOYHUKA HH(OPMAIIMK OTIPEIENIIETCS KaK:

- Cpennee 3HaueHHE COOCTBEHHOM MH(POpPMAITUN

- MakcumanbHOe 3HaYeHHe cOOCTBEHHON HH(OopMaIu

- MuaMManbpHOE 3HaUYeHHE COOCTBEHHOM MH(pOpMAITUN

- MenuanHoe 3Ha4eHue cOOCTBEHHOI MH(pOpMauu

[TomexoycTOWYMBBIE KOJIbI OBIBAIOT:

- brioyHBIMU ¥ IOTOKOBBIMH

- PerynsapueiMu 1 HeperyIsipHBIMU

- OIHOPOJHBIMU ¥ HEOAHOPOAHBIMU

- CTaTH4eCKUMU U THHAMUYECKUMU

Wndopmanus no K. IllenHoHy BbIpaxaeTcs Kak:

- Jlorapudm oO6paTHO BEPOSATHOCTH

- Bennuuna oOpaTtHON BEpOSITHOCTH

- Jlorapudm BeposiTHOCTH

- Jlorapum MOJyIst BEpOSITHOCTH

CBepTOoYHbIE KO/BI PUMEYATeNbHbI TEM, YTO MOJHOCTHIO OMPEAEISIOTCS:

- Habopom nmopoxnaronux moJmHOMOB

- Konosoii Tabmaureit

- [Topoxpaaroieit maTpuien

- [TopoxpaaromuM NOJMHOMOM

CTpoku NopoXKIaromeil MaTpuIlbl TMHEHHOTO OJIOYHOTO KOJIA TOJKHBI OBITh:

- HenyneBbiMu

- Pasnpimu

- JInHeliHO-HEe3aBUCUMBIMU

- JInHENHO-3aBUCUMBIMU

Ywuciio CTpoK MpOBEPOYHON MATPHUIIBI JIMHEHWHOTO OJIOYHOTO KOJIA OTIPECIISICTCS:

- KonnuecTBOM IpOBEPOYHBIX CHMBOJIOB

- KonnuecTBoM MH(pOpMAIIMIOHHBIX CUMBOJIOB

- 3aBUCHUT OT IOTIOJHUTEIbHBIX YCIOBHM

- KomoBbIM paccTosinueM koaa

CgoiictBo mpedurca HekoToporo koma (Hampumep, konoB Xapdpmana win lllennona-dano) 3a-
KIIIOYaeTCs B TOM, YTO:

- Hu oHa nmpucTaBka HEKOTOPOTO KOJOBOI'O CJIOBA HE SIBJISIETCS KOAOBBIM CJIOBOM

- Bce npucTaBku SBISIOTCS KOJOBBIMH CIIOBaMH

- KonoBhle ci10Ba MMEIOT OAMHAKOBYIO JJINHY

- KonoBsle cioBa UMEIOT pa3Hyto AJIUHY

Kon Jlemniensi-3uBa (Lempel-Ziv) sBasiercs:

- CoBapHbIM KOJIOM

- JlpeBOBHUIHBIM KOZIOM NOZ00HO Koy Xaddmana

- Kogom ¢ xem-tabmuneit (hash table)

- Kozom ¢ nnuHelHBIM Npeicka3aHueM

Konpt Puna-ConoMoHa npumedarenbHbl TEM, UTO OHU:

- JlatoT MakCHUMaJIbHO BO3MOKHOE KOIOBOE PACCTOSIHUE U SIBJISIIOTCS HEABOMYHBIMU

- SIBNSAIOTCSI HEABOMYHBIMU

- ImeroT nopok1aro1uii OJIMHOM, KOTOPBIN HE PACKIAAbIBACTCS HA MHOXKHUTEIIN

- metoT k0710BOE paccTosiHKE, paBHOE KOJTMYECTBY ITPOBEPOUYHBIX CUMBOJIOB

CronO1ipl IPOBEPOYHOI MAaTPUIIBI IMHEHHOTO OJIOYHOTO KOoJla (PAKTUYECKH SBIISIOTCS:

- 3anpenieHHbIMU KOJOBBIMH CJIOBAMHU

- Pa3penieHHbIMU KOZOBBIMH CIIOBaMU

- CuHIpOMaMu JJ1sl OJHOKPATHBIX OIIMOOK
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- BekTopamu 0THOKpaTHBIX OMIMOOK

KomoBoe paccTosiHue JTMHEHHOTO OJ0YHOTO KOJa MOXKHO OIPENETUTH M0 MPOBEPOYHOM MaTpPHIIC
KOJIa KaK:

- KonnuecTBo HEHYNEBBIX CTONOLIOB

- MakcuManbHOE KOTMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHUIIBI MHHYC €IMHUIIA

- MakcuManbHOE KOJTMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOII0B MaTPUIIBI

- MakcuManbHOE KOJTMYECTBO JIMHEHHO-HE3aBUCHMBIX CTOJIOIIOB MaTPHIIBI IUTIOC €AUHUIIA

Bennuuna B3aumuoit nadopmaruu o K. [llenHony onpenensercs kak jiorapudm OTHOIIICHUS Be-
POSITHOCTEM:

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

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

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

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

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

JIMHEMHBIE BJIOYHBIE KOJIbI:

[Topoxnatomas matpuna. Konosas tabmuna. Konosoe paccrosnue. KpatHocTs 0OHapyxeHus, uc-
IIPABJIEHUS] U BOCCTAHOBJIEHUSI CTEPTHIX CUMBOJIOB. Onpe/esieHne KOJA0BOr0 pacCTOSHUS 10 KOJAOBOM Ta-
omuue. Cucremarnueckas ¢opma nopoxaromieid Mmarpuusl. [Iposepounas marpuna. Cunapom. Onpene-
JIEHUE KOJIOBOT'O PACCTOSIHUS 110 TPOBEPOYHON MATPULE.

[MUKJIMYECKUE KO/IbI:

DOyHIaMEHTAIHPHOE CBOMCTBO HMUKJIMYECKUX KOmoB. Hymb-monmmHOM 1 ero dakropusanus. [lopo-
JKIAIOIINN [TOJIMHOM U €r0 €IMHCTBEHHOCTD JUISl 33JaHHOT0 Kozia. CBsI3b OPOKAAIOILEr0 OJMHOMA U T0-
poknaromieid MaTpuilbl. [I[poBepOUYHBIN MOJMHOM, €T0 CBS3b C IPOBEPOUHOM MaTpulieid. CUCTeMaTHUECKU
uKInYeckuil kon. CuctemMaTiueckuil Kojep Ha ocHOBe HudpoBoro ¢unbtpa. Pone ocratka oT nenenHus
JIBYX MOJMHOMOB. JlekoaupoBaHUe C UCIpaBIeHUEM OLUIMOKH. J{eKonupoBaHue ¢ BOCCTaHOBIIEHUEM CTEp-
TBIX CUMBOJIOB.

OKOHOMHBIE KO/IbI:

CoOctBenHass uHGpopMmauus. DHTponuss HUCTOuHHMKA. M30bITouHOCTH. B3aumuas unHpopmarius.
[TpuHLIMIIBI BEKTOPHOTO KBAHTOBAHMSI HCTOUYHHKA.

Konpr Xadpmana, lllennona-Pano u Jlemnens-3usa.

YACTOTHASA U DHEPITETUYECKAS DO®OPEKTUBHOCTL CUCTEM CBA3U:

CBs3p Mexy "aHanoroBeiM" U "HU(POBBIM" OTHOIIEHUSMH CUTHaI-LTyM. HopmupoBaHnHas mnpo-
MyCKHasi cnocoOHOCTh kaHana. Ckopocth komupoBanus. Teopema Illennona, ee wmoctpanus. [Ipenen
[IleHHOHa, ITpees JBOMYHOIO KaHajla CBSI3U: )KECTKUE PEIICHUS U MATKUE PELICHHUS.

MOJYJIALMS. CIIEKTPAJIbHBIN COCTAB:

Ponb Monynauuu B cuctemMax nepegau nHGopManuu.

Paznuune ananoroBoit u uudpoBoi MOTYISLIMH.

TpeOoBaHuUs K CIIEKTpaM CUTHAJIOB B COBPEMEHHBIX CUCTEMaX Iepegau nHpopMaluu.

TernnoBoit mrym.

CrniekTpanbHasi IJIOTHOCTh MOIIIHOCTU CUTHAJIA.

Crnextpsl curHanos ¢ AM, ®M, UM u OFDM moaynsiiusmu.

Tpu noxoneHust LUPPOBBIX CUCTEM CBSA3U: aHAJIOTOBbIE, THOPUIHbBIE U IU(PPOBBIE.

®OPMUPYIOIUN ®UJILTP. ETO POJIb:

CriexTpasnbHas INIOTHOCTh CY4YaiHOM MOCIe10BaTEeNbHOCTH UMITYJILCOB MIPSIMOYTOJIBLHOM (POPMBI.

CKOpoCTh crajia MOIIHOCTH B 3aBUCUMOCTH OT YacTOTBHI.

Heo0xoaumocTh criaxuBanusi PpOHTOB UMITYIIbCOB.

OwibTp "HIpUNIOIHATOr0" KOCUHYCA.

OcobenHocTy peanu3auuu GuibTpa B HUPPOBOM BHJE: BIUSHUE HA (OPMHUpPYEMBbIH CrIeKTp (hak-
TOPOB JUCKPETHOCTU M OTPAHMUYEHHOCTH IO BPEMEHM UMIYJIbCHOMN XapaKTepUCTUKH; BIUsHUE LU pO-
aHaJIOTOBOTO MIpeoOpa3oBaTels.

COTI'JIACOBAHHBIM ®UJIBTP. ET'O POJIb:

TernaoBoM 1IyM KaKk OrpaHUYUTEIb TPOU3BOJUTEIIBHOCTH CUCTEM CBSI3H.

CornacoBanHbl GUIBTP KaK (QHIBTP, JOCTABJIAIOMIMNA MAKCUMyM OTHOUIEHHIO CHUTHAJI-IIYM IPU
HAJIMYUU JJUTUBHOTO OEJI0ro IIyma.
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HeobxomumocTh cornacoBaHusi aMILTUTYAHO-4aCTOTHOM Xapakrepuctuku (AUX) dhopmupyromiero
¢bunpTpa ¢ AUX cormacoBaHHOTO.

@wibTp "KOpeHb" U3 "MPUNOIHATOr0" KOCUHYyCA.

[MPUHOUIIBI CHUHXPOHU3ALNN B CUCTEMAX CB3U:

KorepeHtHocTh pu ipuemMe U 00pabOTKE CUTHATIA.

BoccTraHoBiieHre HeCyIel YaCTOTHI.

[Terns Kocraca.

BoccTraHoBieHue TaKTOBBIX UMITYJIbCOB.

Herexrop I'apauepa.

[MPUHIUIIBI PACILIMPEHUA CITIEKTPA CUTHAJIOB B CUCTEMAX CBA3U:

JloCTOMHCTBA CUTHAJIOB C PACIIUPEHHBIM CIIEKTPOM.

[IceBnocyuaiinbie mocnenoBaTenbHOCTH (M-TI0CIIETOBATEIHHOCTH).

Konrwi 'onna.

[MPUHIUIIBI MOAYVIIAIUN OFDM:

WnnmrocTpanus He10CcTaTKa YaCTOTHOTO Pa3/ielieHUs KaHAJIOB.

Wnmroctpaliysi OpTOrOHAIBHOCTH HECYIIUX MPU BBITTOJTHEHUH OIEpaliy AUCKPETHOTO Mpeodpaso-
Banust Oypoe (JI1D).

HeoOxomumocTh HUKIN4YeCcKoro npedukca Ui CHUKEHHUS BPEAHOTO BIHUSHUS MHOTOTYYEBOCTH.

[Tapamerpsl Monymsinuu OFDM B cuctemax cBsizu 4G LTE.

CTpyKTypHBIE CXeMbI nepenaryuka u npueMauka ¢ OFDM.

CBEPTOYHLIE KO/bI:

[Toposknaroniue moJIMHOMBI.

Cxema KoIupyroulero yCTponcTBa.

Jwnarpamma cocTosIHMI Kozepa.

Paspeniennbie KOIOBBIE MOCIEA0BATEILHOCTH.

CB0o0OOIHOE pacCTOsSIHUE KOJIa.

Iloporosoe neKOAUPOBAHKE KOMA.

PemeTka xona.

AnTopuTM JeKonupoBaHus o Butepou.

14.1.3. Tembl JOMAIIHHUX 3aJaHAN

3amana QyHKIHS KOPpEIAuH OUTOBOM MOCIeA0BaTeIbHOCTH. ONpeeInTh CIEKTPAIbHYIO TUIOT-
HOCTh MOUIHOCTH U IOCTPOUTH €€ Tpaduk Ha OJHOM MEPUOJIE.

Kox 'ompa 3aman 1Byms monmHOMaMH. 3amucarh JiBa IPOM3BOJIBHBIX KOJAOBBIX CI0Ba Koza [ oma.

Jlana uMmmynbcHas xapakTepucTuka Gopmupyroliero gpuinstpa. PaccuntaTth 1 MOCTPOUTH OTKIUK
3TOTO (PMITBTPA HA BXOAHYIO OUTOBYIO MIOCIIEIOBATEIEHOCTb.

Jana ¢yHKIusS Koppensiuuu OWTOBOM MOCIENOBAaTENLHOCTH. PaccuMTarh CHEKTpalIbHYIO IUIOT-
HOCTh MOIIHOCTH U TIOCTPOUTH €€ TpaduK.

C nomouipio KOMITbIOTEpa MpoMoaenupoBarh mMoayasinuio MLT-3 ¢ omeHkoil U MocTpoeHHeM
CHEKTPAIBHON TUIOTHOCTH MOIITHOCTH.

3amaHa MOpOXKAAIOIIAs MaTPHUIIA HEKOTOPOTO JTMHEHHOro GJI0yHOro Koxa. OnpenenuTb, COCTaBIAA
KOJIOBYIO TabmuiLy, mapameTpsl (n, k, d) kozaa, a Taxxe n30bITOUHOCTD.

3amaHa MopoXKIarollas MaTpHula JMHEHHoro OnouHoro koxa. IIpuBecTu ee K cHCTEMaTHYECKON
(dbopMe 1 HaAlTH POBEPOUHYIO MATPHILY.

JlaH mopoXIaronMii MOJMHOM LUKIMYECKOro Kojad. 3amucarh MOPOXKIAIONIYI0O M IIPOBEPOUHYIO
MaTPHIIBI COOTBETCTBYIOMIETO JTHHEHHOTO OJIOYHOTO KOJIa.

TpouyHbIi UCTOYHUK 3a/1aH BEPOATHOCTSIMH cUMBOJIOB. [locTpouts kon Xaddmana miast oqHOOYK-
BEHHBIX COYCTAHUH, a TaKKe /IS IByXOYKBEHHBIX COUYETAHUN CHMBOJIOB.

14.1.4. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHSAM, CEMUHAPAM
Kak cBsi3aHbI CrIeKTpalibHAS TUIOTHOCTh MOIIHOCTH TPOIIecca ¢ ero PyHKIueH Koppensuu?
Brnusier nu mupuHa QyHKINMK KOppESIUH Mpoliecca Ha MupuHy ero cnektpa? Kakum o6pazom?
Jlyist wero HeobxomuM GopMupyromuii GuasTp?
KakoBa ponb cornmacoBanHoro ¢gpuiastpa?
KakoBa criekTpanbHO-KOpPEISALMOHHAS MO/IENb OeIoro mryma?
Maiite onpenenenue xonuuectsa nHGopmanuu o lllennony. [losicnure cMpIca 3TOro paBeHCTBA.
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Jaiite onpeneneHne NpOIMyCKHONW ClIOCOOHOCTH KaHalla CBSI3H.
Yem KaHaN CBSI3U OTIWYACTCS OT JIMHUM CBS3H?
UYTto Takoe CUrHajl C pacIIMPEHHBIM CIEKTPOM?
Kak onpenensieTcst n30bITOYHOCTD JIMHEWHOTO OJIOYHOTO Kofa?
SIBISIFOTCA TY MUKIIMYECKHUE KOOI TMHEHHBIMU?

14.1.5. Tembl 1a00paTOpHBIX padoT

W3yueHue cneKkTpoB CUTHANOB ¢ JUHEHHONW Monyssmuei. [lokasbiBaeTcss BiausiHHME (OPMBI UM-
My/IbCa-HOCUTENS ¥ (PYHKIIMU KOPPESILMU OUTOBOI 1OCIIE0BAaTEIbHOCTH Ha CIEKTP (OPMUPYEMOT'O CHUT -
Haja.

N3zyyenne Simulink-mMonenn HEKOrepEHTHOTO AEMOYIATOpA YACTOTHO-MaHMITYIMPOBAHHOTO CHUT -
HaJla ¢ HENpPEepBIBHOM (a3oil.

N3zyyenne nukandeckux komaoB (7, 4). Cucrematuueckoe KOAWPOBAHHE M JCKOTUPOBAHUE C HC-
[IPABJIEHUEM OJHOKPATHBIX OMIMOOK. MoJennpoBaHue IBOMYHOIO CUMMETPUYHOTO KaHajla C HE3aBHCH-
MbIMU oniOkamu. OIeHKa BEPOSTHOCTH OIMOKH MOCIIE 1EKOAUPOBAHUS.

W3yueHune cBepTOUHBIX KOJIOB CO CKOPOCTHIO KOAUPOBaHMS 1/2: KOmUpoBaHUE, TOPOTOBOE JEKOAM -
poBaHHe U JeKoaupoBaHue 1o BurepOu.

Uccnenosanne xona Puna-Conomona Han nmonem GF(p), rae p - mpocroe uucno. M3yuyaercs Bapu-
aHT KomupoBaHMA s(X) = a(x)*g(x), a TakkKe JAEKOJUPOBAHUE C UCIPABICHUEM OLIMOOK IO CHHAPOMY -
OCTaTKy OT JICJICHUSI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OTHI

C HapymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaJIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOILIErocsi Ha MOMEHT MPOBEPKU

14.3. MeTtoauueckne peKoMeHIAMH M0 OIeHOYHBIM MaTepHAJIaM JIJIsl JIUIl ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMH 3{0POBbSI H HHBAJIHI0B

I[J'ISI JiiL ¢ OrpaHU4YCHHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas Gopma npeaoCcTaBIeHUs 33 JaHNil OIIEHOYHBIX CPE/CTB, & HMEHHO:

- B IIe4aTHOU (hopme;

- B TIEYaTHOM (hOpMe C yBETHUYCHHBIM MIPUPTOM;

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHHUS aCCHCTEHTOM 3a/IaHuUs BCIYX;

- NpeI0CTaBICHUE 3aIaHusl C UCIIOIb30BAaHUEM CYPIOTIEPEBO/IA.

Jluiam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [Ijist Takux oOyuaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Hasi popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:
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- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

— NpEe/ICTaBICHNE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYIIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (popme.

[Tpy HEOOXOMUMOCTH JAJIS JIUI] C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITATIOB.
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