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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 15 ot « 28 » 6 2018 r
JIMCT COI'JTACOBAHU A

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (cneruanpHocTH) 11.03.02 MH(DOKOMMYHUKAIITMOHHBIE TEXHOJIOTHHU M CHUCTEMBI CBSI3H,
yrBepxkaeHHoro 06.03.2015 roma, paccmorpeHa u ongoOpena Ha 3acemanuu kadeaper TOP «  »
20 ropa, mpoTtokoi Ne

PazpaboTunku:
cT. mpenoaaBatenb kad. TOP P. P. AGenosn
noueHt kad. TOP A. A. T'enbuiep

3aBeyronmii obecneunBaronien kag.
TOP A. A. T'enbsuep

Pabouas mporpamma JTUCHUIUIMHBI COTJIacoBaHa ¢ (hakyJIbTETOM M BBINTyCKaroIel kadeapoii:

Hexan PT® K. 1O. IlonoBa
3aBeyrOnIMi BeIMTycKaromen kad.

TOP A. A. T'enbuep
OKCIEPTHI:

noueHt kad. TOP C. W. boromosnos

3aBenyromuii kadeapoit
TEJICKOMMYHUKAIIUKA U OCHOB
paauotexuuku (TOP) A. A. T'enbuep
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
[lenpto mpenojaBaHusi AUCLUIUIMHBI SIBISIETCA HM3JI0KEHHE OCHOB (DyHAAMEHTAlIbHOW TEOpPHH
udposoi 06padotku curaanoB (L{OC) B yactu 6a30BbIX MeT010B U anroputMoB [{OC, nHBapuaHTHBIX
OTHOCHUTENIbHO (PU3UYECKOW MPHUPOJIbl CHUTHANIA, M BKJIIOYAIOIIMX B cels: MaTeMaTHYeCKOEe OIMCaHUE
(MaTemMaTHYeCKHE MOJENN) JTUHEUHBIX TUCKpeTHbIX cucteM (JIIC) u IucKpeTHBIX CHUTHANOB, BKIIIOYAst
TUCKpeTHoe U ObicTpoe npeodpaszoBanue Dypoe (11D u BIID).

1.2. 3agaumn M CUMNIMHBI
— 3amayaMu U3y4YeHUS AUCHUIUTUHBI SBIIETCS (JOPMUPOBAHHME Y CTYIEHTOB 3HAHHWN M YMEHUH,
MO3BOJISIOIINX OCYLIECTBIIATh aHAIN3 (PYHKIMOHUPOBAHMS, pa3pabOTKy U TEXHHYECKOE OOCIyKUBaHUE
yCTpOHCTB LM(POBOIl 00pabOTKM CUTHAJIOB, a TAKXKE M3yUYE€HHE COBPEMEHHBIX CPEICTB KOMIIbIOTEPHOI'O
MOJIeIMpOBaHus 0a30BbIX MeTO10B U anroputmos L[OC.

2. MecTo aucuuniauHbl B cTpykrype OIIOII
Huctummaa «udposas o6padoTka curnanos» (b1.B.O/1.8) otHOCHTCs K 610Ky | (BapmaTuBHas
4acTh).
[TpenmecTBYOMUMI AUCIHUILTAHAME, (OPMUPYIONIMMH HadalbHBIC 3HAHWs, SBISOTCA: OOmas
Teopus cBsa3M, CXeMOTEXHUKA TEIEKOMMYHHUKAIIMOHHBIX YCTPOMCTB, DIEKTPOHHKA.
[TocrmeayromuMu TUCIUTUTMHAMA SIBJISIOTCS: MOJCIUPOBAHUE YCTPOWCTB JJIsSI CHCTEM CBSI3H,
CucreMsbl U yCTpOWCTBA PAIMOCBS3H U PAIMOIOCTYIIA.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHust JUCUUIUIMHBI HApaBjIeH Ha (JOpMUpPOBaHHE CIEAYIOLUINX KOMIIETCHIIMI:

— TIK-8 ymenmem cobuparh W aHaIM3HPOBATH WHGOPMALHIO JUIsI (POPMHPOBAHUS MCXOIHBIX
JAHHBIX JUISl IPOEKTUPOBAHUS CPEACTB U CETEH CBSI3U U MX AJIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOAWUTH pacueTbl II0 MPOEKTY CETEH, COOPYKEHHH U CpPEICTB
MH(POKOMMYHUKAIMI B COOTBETCTBUM C TEXHHYECKUM 3a/laHUEM C HCIOJIb30BAHUEM KaK CTaHIApTHBIX
METOJIOB, IIPUEMOB U CPEJCTB ABTOMATU3ALUU MPOEKTUPOBAHHUSA, TAK MU CAMOCTOSITENIbHO CO3/1aBa€MbIX
OPUTMHAJIBHBIX MPOTPaMM;

B pe3ynbrare n3yueHuss AMCUUITIMHBI 00y4atOLIUICS TOKEH:

— 3HaTh METOJAbl MAaTEMaTUYECKOIO0 ONMCAHMS JMHEWHBIX IUCKPETHBIX CHCTEM; OCHOBHBIE
3Tanbl MPOEKTUPOBAHUS LUPPOBBIX (UIBTPOB; OCHOBHBIE METO/Abl CHHTE3a M aHAJINW3a YacTOTHO-
n30uparenbHbIX HUQPOBBIX (PUIBTPOB; METOAbl MAaTEMAaTHUYECKOTO ONMUCAaHUS LU(POBBIX (UILTPOB B
BHUJE CTPYKTYpPBI; METOJl aTEMATUUYECKOTO ONUCAHUS JUCKPETHBIX CUTHAJIOB C IOMOILBIO TUCKPETHOIO
npeodpazoBanus dDypee (HAIID); anroputm OwicTporo mnpeodpazoBanusi Pypwe (BIID); npuHIUIEBI
OLIEHKU ITYMOB KBaHTOBaHMs B IM(PPOBBIX (PUIbTpax ¢ (PUKCUPOBAHHON TOUKOW; MPUHIIMIIBI IIOCTPOEHUS
CUCTEM OJIHOKPATHOW MHTEPIOJIALNYU U IeUMaIUH;

— yMeTb OOBSCHATh MaTEeMaTHYECKOE OIMCAaHME JUHEHHBIX ITUCKPETHBIX CHCTEM B BHJIE
QJITOPUTMOB; BBINIOJHATH KOMIIBIOTEPHOE MOJIEIMPOBAaHUE JTMHEUHBIX AUCKPETHBIX CUCTEM HAa OCHOBE MX
MaTEeMaTHUYeCKOro OMNHMCaHMs; 3aJaBaTh TPeOOBaHUS K YAaCTOTHBIM XapaKTePUCTHKaM HU(POBBIX
¢uIbTpoB; 000CHOBBIBaTH BbIOOp Tuma uudposoro ¢mibtpa, KNUX wnmum BUX (¢ koHeuHoM wuim
0ECKOHEYHOW MMIYJIbCHOW XapaKTEpPUCTUKOMN); CUHTE3UpOBaTh HU(POBON QMIBTP U aHAIM3UPOBATH €r0
XapaKTepUCTUKH CPEJICTBAMU KOMIIBIOTEPHOTO MOJEIMPOBAHMS; OOOCHOBBIBATH BBIOOP CTPYKTYpBI
nudpoBoro ¢GuIBTPa; BHIMOJHATh KOMITBIOTEPHOE MOJEIHPOBAHUE CTPYKTYPHI HMUGPOBOTO (DHIBTPA;
BBIYUCIATH JIID nucKkpeTHOro curHanga ¢ momoupo anroputMoB bIID cpencTtBaMu KOMIBIOTEPHOIO
MOJIETTUPOBAHUS; OOBSACHATH MPUHIUIIBI TOCTPOSHUSI CUCTEM OJJHOKPATHOM MHTEPHIOISLNH U JEIIMMALIHH.

—  BJaJeTh HaBbIKaMH COCTaBJIEHUS MAaTEMaTHYECKUX MOJAENIEH JTMHENHBIX JUCKPETHBIX CUCTEM
U JUCKPETHBIX CUTHAJIOB; HABBIKAMHM KOMIIBIOTEPHOTO MOJEJIMPOBAHMSI JIMHENHBIX JTUCKPETHBIX CHCTEM;
HaBbIKAMU KOMIIBIOTEPHOTO TPOEKTHUPOBAHUS LHUQPPOBBIX (QUIBTPOB; HABbIKAMH KOMIIBIOTEPHOTO
Beruncienus: [I1P na ocHose BITD.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast TpyIOEMKOCTh IUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI U TpE/ACTaBlIeHA B
Tabymue 4.1.
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Tabmuma 4.1 — Tpy10eMKOCTh TUCIUTLIAHBI

Bunb! yaeOHO NesTeNbHOCTH Bcero uacos CemecTtpbl
6 cemecTp
AyIUTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexnun 26 26
[TpakTHyeckue 3aHATHS 18 18
JlaGopaTopHbie pabOThI 16 16
CamocTtosTenpHas padora (Bcero) 48 48
OdopmieHue oTueToB 1O JTaOOpaTOPHBIM paboTaM 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepHuasa 24 24
[TonroroBka K MpakTUYECKUM 3aHATHSIM, CEMUHApaM 12 12
Bcero (6e3 ax3ameHa) 108 108
[ToaroroBka u cmada sK3aMeHa 36 36
OO61mas Tpya0eMKOCTb, U 144 144
3auetHbie EnuHUITBI 4.0 4.0
5. Conepxxanue QM CHUIITHHBI
5.1. Pa3nesnsl JUCHUIIMHBI 4 BUALI 3aHATHHA
Paznensl AMCUMITIIMHBI U BUBI 3aHATHI NpUBeeHbI B Tabuie 5.1.
Tabnuna 5.1 — Pa3nensl IUCHMIUIMHBI U BUIBI 3aHATUHI
Haspanus pa3iesnoB AMCIMILUIAHEL SR8 IR G SR regr=8¢ s
6 cemectp
1 AnasoroBblii HHTEp¢Elc BBOIa-BIBOAA 4 2 6 8 20 | IIK-8, IIK-9
nist cuctem LJOC
2 Kmtouessbie onepanuu B [HOC 4 8 16 |IIK-8, IIK-9
3 Beenenue B iu¢poBbie GUIBTPHI 22 |1IK-8, TIK-9
4 MHorockopocTHasi 00paboTKa 18 |IIK-8, [IK-9
CUTHAJIOB
5 BII® u okoHHBIE HYyHKINUU 18 |IIK-8, IIK-9
6 Ludposast MaHUTYIALIUS 14 |TIK-8, I[IK-9
Hroro 3a cemectp 26 18 16 48 108
Htoro 26 18 16 48 108
5.2. Conep:xanue pa3ieioB IMCUUILIAHBI (110 JIEKIUSIM)
Copneprkanuie pa3/ieioB JUCIUILINH (IO JIEKIHSIM) TIPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (TI0 JICKIIHSIM)
Hazpanwus paznenos CozepaHue pasienoB UCIMILITHEG (o nekmusv) £ 8 £ 2 = % e
6 cemectp
1 AHanorosbIit [Iponecc npeoOpa3oBaHus aHAJIOrOBOrO CUTHANIA B 4 IK-8, TIK-
uHTepdeiic BBOAa- uudposoi. JluckpeTusanus HU3KOYaCTOTHBIX U 9

BbiBosia 1iist cucteM L{OC | monocoBeix curHainoB. OQHOPOHOE U HEOJHOPOIHOE
KBaHTOBaHUE U KogupoBanue. [Iporecc mudpo-
aHAJIOTOBOTO MpeoOpa3zoBaHUsl.
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Htoro

2 KatoueBble ornepanuu B
HOC

CaepTtka B 1iu(poBoii 00pabOTKE CUTHAJIOB.
Koppensmus. [Ipsimoe u 06paTHOE AUCKPETHOE
npeobpazoBanue Oypre. Z-ipeodpazoBaHue.

Htoro

IK-8, IIK-

3 Beenenue B 1iuQpoBbie
GUIBTPHI

Tumns! nngposeix punsTpoB: KUX-dunstper u BUX-
¢GubTpBL. IMIynbcHas XapakTepUCTHKA (GUIIBTPA.
Oransl pazpabotku punbrpa. Kpurepun cunresa.
@unpTp CKOMB3AIIETo cpeaHero. Meros! pacuera
KO3 PHUIHMEHTOB (HUIBTPA.

Htoro

TIK-8, TTK-

4 MHOTOCKOpOCTHAS
00paboTKa CUTHAJIOB

Konnenmust 06pabOTKH NPH HECKOJIBKUX CKOPOCTSIX.
Jermmarust ¢ neisv marom. Mareprnonsmms c
LenbIM maroM. MHorokackajgHoe rnpeoOpasoBaHue
Y4acTOTHI TUCKpeTH3auuu. [IporpamMMHuas peanuzanus
nenumaropoB. [IporpaMmHas peanuzanus
MHTEPIIOJISTOPOB.

Hroro

TIK-8, TTK-

5 BII®D u okoHHEBIE
byHKIIUN

CriekTp OrpaHMYEHHOTO BO BPEMEHU CUTHAJIA.
JuckpeTtHoe npeobpazoBanue Oypbe A OLEHKU
CTeKTpa curHajia. Bupl OKOHHBIX (DYHKITHIA.

Hroro

TIK-8, TTK-

6 Ludposas
MaHHUYJISIAS

[lepenaya uudposeix curnanos. KpagparypHas
Monyssanus. Co3esaue curnaia. butosas

BEpOATHOCTH olInOoKk. CuMBosbHast ckopocTs. BPSK.

QPSK. QAM.

Hroro

4

TIK-8, TTK-

Hroro 3a cemectp

26

5.3. Pa3nenbl AMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAOIMMMU (MPeIbI1yMMM)
U o0ecnevynBaeMbIMHU (TMOCJIeTYOIIMMH) I CHUILTHHAMMA
Paznenpl MUCHUTIIMHBI U MEKIUCIUTITMHAPHBIE CBSI3M C 00ECTICUMBAIONMIUMU (TIPEABITYIIIUMH) U
obecrnieurBaeMbIMH (TTOCIEIYIOIUMHI ) AUCIUTIIIMHAMH MIPEICTaBIeHbI B TabnuIe 5.3.
Tabauna 5.3 — Paznenbl IUCHUIUIMHBI M MEKIUCIMILNIMHAPHBIE CBSI3U

Ne pazaenoB naHHO#M AMCIMIUIUHGL, 11 KOTOPBIX HEOOXO0IMMO

HauMeHOBaHME TUCLIUILIMH U3y4deHue 00ecleurnBaloIuX U 00eCIeYNBAEMbIX AUCIUIIINH

1 2 3 4 5 6

HpeIIHlCCTBYIOH_II/IC JAUCIHHUITIIMHBI

1 O6mas Teopus cBsi3u + + + +
2 CXeMOTEXHUKA N

TEJIEKOMMYHHUKAIIIOHHBIX YCTPOHCTB

3 DnexTpoHuKa + +

[Tocnenyromme TUCIUTIITAHBI

1 MonenupoBaHue yCTpOMCTB 15t
CHUCTEM CBS3U

+ + + + + +

2 CucteMsbl M YCTPOICTBa paAHOCBS3H U + + + + + +
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paanoa0CTyIa

5.4. CooTBeTcTBHE KOMIIETEHLM, (POPMUPYEMBIX IPH U3YUYEHHUHU TUCUMUIJIMHBI, 1 BUIOB 3aHATHIA
CooTtBeTcTBHE KOMIIETEHIUI, (OPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHI
MpeJCTaBICHO B TabmuIe 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIICTCHIIMM, (POPMUPYEMBIX NPH H3YYCHHH ITUCIUIUIMHBI, U BHJIOB
3aHSATUN

Bunp! 3angatuit

o = s S s . p— ) DopMBI KOHTPOJIS
= ™ =K’ ® = H© g © O = awv

Kowmrie
TCHIIU
Hu

5

+ + + Konrtponbnas pabora,
JlomamHee 3amanue,
Dk3ameH, OTUET 110
nabopaTopHO# paboTe,
Omnpoc Ha 3aHaTHX, Tect

=
o
oo
+

I1K-9 + + + + KoHntposbhast pabora,
JlomarHee 3aj1aHue,
Ox3ameH, OTUeT 1o
nabopaTopHo# pabdoTe,
Omnpoc Ha 3ansTusx, Tect

6. UnTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ANMH 00yYeHHU S
He npenycmorpeno PVYII.

7. JlabopaTopHbie padoThl
HanmenoBanme mabopaTopHbIX paboT npuBeneHo B Tadmuue 7.1.
Tabmuma 7.1 — HauMeHoBaHKe 1aO0paTOPHBIX pabOT

Hazpanwus paznenos HaumenoBanue nabopatopHbix padboT (8 E8L=% e
6 cemecTp
1 AHanorosbIi Bseznenue B cpeny nporpaMMHUpOBaHMUS. 2 IIK-8, TIK-
uHtTepeic BBoaa- OIHOPOIHOE KBAHTOBAHHE. 4 9
BeIBOAA 1151 cuctem LJOC
Hroro 6

3 Brenenue B iudpoBbie | DMIBTP CKOIB3SIIETO CPETHETO. 4 IK-9
GrBTpEL Hroro 4
4 MHOroCKOpOCTHAs Jlennmanust 1 UHTEPIIOJISINUSA C LIEJIBIM IIaroM. 2 TIK-8, ITK-
00paboTKa CUTHAJIOB iroro 2 9
5 BII® u okoHHBIE [TpumeHeHne OKOHHBIX (DYHKITHHA. 4 IIK-8, TIK-
(pyHKII Hroro 4 9
Hroro 3a cemectp 16

8. IIpakTH4eckue 3aHATHSA (CEMHHAPHI)
HaumeHoBaHMe NpaKTUYECKUX 3aHATUN (CEMHUHAPOB) MpUBEAEHO B Tabmuie 8. 1.
Tabnuna 8.1 — HaumeHoBaHMe MpaKTUYECKUX 3aHITHH (CEMUHAPOB)

) @]
Hassanus paszuesnos HanMeHOBaHMe IPAKTHYECKUX 3aHATHIT (cemunapoB) £ 8 £ 8L, = § 2
6 cemecTp
1 AnasioroBslit [Ipouecc npeobpazoBaHus aHAIOTOBOTO CUTHAJIA B 2 I1K-9
uHTepdeiic BBoaa- u¢poBoii. Jluckpernzanus HU3KOYaCTOTHBIX U
BbIBofA /715t cucteM L{OC | monocoBeix curHanoB. OTHOPOTHOE M HEOTHOPOTHOE
KBaHTOBaHUE U koauposanue. [Iporecc nudpo-
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aHaJIOTOBOTO MPE0Opa30BAHUSI.

Hroro
2 Kmrouesbie oneparuu B | CBepTka B 1iu(poBoit 00paboTKe CUTHAJIOB. 4 [1K-9
HoC Koppensuus. [Ipsimoe u 00paTtHoe AUCKPETHOE

npeobpazoBanne Oypre. Z-npeodbpazoBaHue.

Hroro
3 Brenenue B udposbie | KUX-punbtpel 1 BUX-bunbrpel. UMnynbcHas 4 ITK-8, T1K-
(b TPHI XapakTepucTuka (puibTpa. Itansl pa3paboTKu 9

¢uneTpa. Kpurepun cunresa. @UiabTp CKOJIB3AIIETO
cpeanero. Merosl pacyera kK03 uuneHTon

¢dbunbsTpa.

Hroro
4 MHOTOCKOPOCTHAS Konnenmus 00paboTKH MpU HECKOJIBKUX CKOPOCTSIX. 4 I1K-9
00paboTKa CUTHAJIOB Jlenmmanust ¢ 1enbIM maroM. MaTepnonsims ¢

1enbIM ImaromM. MHoOrokackagHoe mpeoopazoBaHue
4acTOThI AUCKpeTu3auuu. [Iporpammuas peanuzanus
neuuMaropos. [IporpammHuast peanuzanus

HWHTEPIIOJISITOPOB.

Hroro 4
5 BII® u okoHHBIE CrexTp OrpaHM4e€HHOI0 BO BpEMEHHU CUTHAA. 2 I1K-9
byHKIIUN JuckpetHoe npeodpazoBanne Oypbe A OLECHKH

CIEKTpa CUTHaa. Buabl OKOHHBIX (QYHKIUI.

Hroro 7
6 Lludpoas KBagparypnas moaymnsuusa. Co3Be3aue curHaia. 2 T1IK-9
MaHUITYJISIITUS burosas BeposTHOCTH OomMO0K. CHUMBOJIBHAS

ckopoctb. BPSK. QPSK. QAM.

Hroro 7
Hroro 3a cemectp 18

9. CamocrosiTeqibHAs padoTa
Bunsr camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUU MIPE/ICTABICHBI B
tabyme 9.1.
Tabnuna 9.1 — Bugsl caMmocTosTeNbHOM paboThl, TPYAOEMKOCTh M JOPMUpPYEMBbIE KOMIIETEHIIMH

Bujsl camocTosiTensHolt & & £ B 2 &
HasBanus pasznenos g 235 FE g Z DOpMBI KOHTPOJIA
paboThI ~ o &F o =
6 cemectp
1 AHanoroBbIi ITonroroBka K 2 I1K-9, JlomarHee 3ajanue,
uHTepdeiic BBOJA-BHIBOAA | TPAKTHUECKUM 3aHITUSIM, I1K-8 KonTponbHast pabora,
s cuctem LHOC ceMHHapam Onpoc Ha 3aHATHSX,
TYET 110 JTa0OPaTOPHOU
IIpopaboTKa JIEKIIHOHHOTO 4 0 5 © % GopatopHo
abore, Tect
MaTepuala p ’
OdopmneHre 0T4EeTOB 1O 2
nabopaTopHBIM paboTam
Hroro 8
2 Kmtouesble onepanuu B | [logroroska k 2 |IIK-9, Homainee 3aganue,
HOC MPAKTUYECKUM 3aHATHUSIM, I1K-8 Kontponbnast pabora,
CeMHUHapam Ornpoc Ha 3aHATUSAX,
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[TpopaboTka JEKIIMOHHOTO 4 Otuet no nabopaTopHOH
MaTtepuaina pabore, Tect, Dx3ameH
OdopmieHure oT4eTOB 1O 2
nabopaTopHBIM paboTaM
Hroro
3 Beenenue B mudpoBeie | [logroroska I1K-9, Jomarnee 3ananue,
bubTpHEI MIPAKTUYECKUM 3aHATHM, I1K-8 KonTponbHas pabora,
CeMUHapaMm Onpoc Ha 3aHATHSX,
Otuer no 1abopaTopHoit
[IpopaboTka JIeKIIMOHHOTO 4 5 T patop
T T
Marepuaia pabote, 1ec
OdopmieHune oT4eTOB O 2
nabopaTopHBIM paboTaM
Utoro 8
4 MHOTOCKOPOCTHAs IToaroroska K 2 [1K-9, JlomarirHee 3a1aHue,
00paboTKa CUTHAJIOB MPAaKTHYECKUM 3aHATHSIM, I1K-8 KoHTtposbHas pabora,
CEMHUHapam Onpoc Ha 3aHATHSX,
TYET 10 J1JabopaTopHOH
[IpopaboTka JIEKIMOHHOTO 4 0 5 T g p
T T, DK3aMeH
MaTepuana pabote, Tect, Dk3ame
OdopMieHre OTIETOB TIO 2
nabopaToOpHBIM paboTam
Hroro
5 BII® u oxoHHBIE IloxaroroBska k [1K-9, JlomalirHee 3agaHue,
byHKIIUN [IPAKTUYECKUM 3aHATHUSM, [1K-8 Konrtponbnas padora,
ceMHHapaMm Omnpoc Ha 3aHATHSIX,
Otuer o mabopaTopHOU
[IpopaboTka JIeKIIMOHHOTO 4 5 T patop
abor T
marepuala pabote, 1ec
Odopmienue oT4eToB 1O 2
nabopaTopHBIM paboTaM
Hroro
6 Lludpposas IToaroroska k 1K-9, Jomainee 3aganue,
MaHUIYJIALUS MIPAKTUYECKUM 3aHATHUSM, [1K-8 KonTponbHas pabora,
ceMHHapaM Ompoc Ha 3aHATHUSX,
Otuer no nabopaTopHoOi
[TpopaboTka JEKIIMOHHOTO 4 5 T patop
abor T
marepuala pabote, 1ec
Odopmienune oT4eToB 1O 2
nabopaTopHBIM paboTam
Hroro 8
Hroro 3a cemectp 48
[ToaroroBka u cnaya 36 DK3amMeH
JK3aMeHa
Hroro 84
10. Kypcogoii npoexT / KypcoBasi padora
He mpenycmorpeno PYIL.

11. PeiiTuHroBasi cucreMa /Uil OLICHKH YCIIeBAeMOCTH 00y4aI0IINXCs
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11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Tabmmma 11.1 — bayutbHBIC OIIEHKH JIJIS1 2JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIi
. MakcumanbHbIi MakcumanbHbIi
DneMeHTHl y4eOHO 0asut 3a mepuos Bcero 3a
Oamn Ha 1-yro KT ¢ | 0asn 3a nepuon
NEeATEIbHOCTHU Mexny 2KT u na ceMecTp
Hauyana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
JlomamHee 3aganue 4 4 2 10
KoHnTtposbHas padota 4 20
Orpoc Ha 3aHATUAX 2 10
Otyet no nabopaTopHOH 12 12 6 30
pabore
Hrtoro makcumym 3a 28 28 14 70
epuos
DK3amMeH 30
Hapacraroum nrorom 28 56 70 100
11.2. IlepecueT 0a/J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaTIOB B OLIEHKH 32 KOHTPOJIbHBIC TOYKHU MIPEICTaBICH B Tabimie 11.2.
Tabnuma 11.2 — [lepecueT 0anioB B OLIEHKH 3a KOHTPOJIbHbIE TOUKU
baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHOM cyMMbl 6ayutoB Ha naty KT 5
Ot 70% no 89% ot MakcumanbHOM cymmbl 6ayioB Ha aaty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl 6amioB Ha aaty KT 3
< 60% oT MmakcumasibHOM cyMMbI OatoB Ha gaty KT 2

11.3. IlepecueT cyMMbI 0a/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOJAHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPaJAULMOHHYIO U MEXKAYHAPOJHYIO OLIEHKY IPEJICTABICH B TaOIHIe

11.3.

Tabauna 11.3 — [lepecuer cyMMbl 0aiyioB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OIIEHKY

Wrorosast cymma 6asmios,

Onenka (I'OC) YUYHUTHIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMEH
5 (oTnM4HO) (3a4YTEHO) 90 - 100 A (0TIHYHO)
85-89 B (ouens xoporio)
4 (xopori10) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBnerBoputeabHO)
3 (yIOBJIETBOPHUTENHHO) 65-69
(3a4TeHo) 60 - 64 E (mocpencTBenHo)

2 (HeyOBIETBOPUTEIHHO) (HE
3a4TEHO)

Hwuxe 60 6aiuios

F (HeynoBneTBOpUTENBHO)

12. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecneyeHne JUCIUNIMHBI

12.1. OcHoBHas JuTEpaTypa

1. Iludporas moOunbHas paguocBs3b [TekcT] : yueOHoe mocobue misa By3oB / B. A. INankuH. -
2-e u3A., nepepad. u gom. - M. : T'opsiuas nunus - Tenekom, 2012. - 592 c. (Hanuume B 6uOIMOTEKE
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TYCVYP - 40 5k3.)
2. Iudposas o6padboTka curHaioB : YuebHoe mocooue s By30oB / A. b. Cepruenko. - 2-¢ us.
- CII6. : ITutep, 2007. - 750[2] c. (manuuue B 6ubmuoreke TYCVYP - 50 3k3.)

12.2. lonoiHUTEIbHAS JIUTEPATYpPa

1. IludpoBas oOpaboTka curHaioB : ydeOHoe mocobue mis By3oB / M. U. Kypsuwmii ;
denepanbHOe areHTCTBO MO 00pa3oBaHHMIO, TOMCKHI TOCYIapCTBEHHBI YHUBEPCUTET CHCTEM
yIpaBiIeHUS U paarodaeKTpoHuku. - Tomck : TYCVYP, 2006. - 175[1] c. (manmuuue B 6ubnamoreke TYCYP
- 40 5K3.)

2. Iudposas o6padoTka curHanos : [lep. ¢ anrn. / A. B. Onnenreiim, P. B. lladep ; mep. : C. A.
Kynemos ; pen. mep. : A. C. Henames. - M. : Texnocdepa, 2006. - 855[1] c. (nanuuue B OubImoTexe
TYCYP - 70 3k3.)

12.3. YueOHO-MeTOAMYECKHE MMOCOOU

12.3.1. Obs13aTe/ibHBbIE Y4e0OHO-MeTOAUYECKHE MOCOOUS

1. IudpoBas o0paboTKa CUTHAJIOB [DIEKTPOHHBIA pecypc]: Meroauueckue ykasaHHS K
nabopaTopHbIM pabotam no aucuuruinHe «[{udposas 06paboTka curHasoB» (5 ceMecTp) CeHaTbHOCTH
«MH)OKOMMYHHKAITMOHHBIC TEXHOJIOTHHU U cUcTeMbI cBsi3m» (kox 210700.62) / I'embriep A. A., AGenos P.
P., PoroxuukoB E. B. - 2013. 25 c. - Pexxum pnocrtyma: http://edu.tusur.ru/publications/3464 (nara
obpamenus: 10.07.2018).

2. Iudposas obpadorka curHanoB. Yacts 1 [DnekTpoHHBIH pecypc]: MeToandeckue ykazaHus
[0 TMPOBEICHUIO MPAKTUYCCKUX 3aHATHH M OpraHu3alidyd CaMOCTOSITSIIBHONH paboThl CTYICHTOB,
oOyyaromuxcsi MO HamnpaBlIeHUIO MOArOToBKH OakanaBpoB 210700.62 «MHPOKOMMYHHKAIIMOHHBIE
TEXHOJIOTHM W CHCTeMbl cBs3u» / AbGenoB P. P. - 2014. 53 ¢ - Pexwmm jgocryma:
http://edu.tusur.ru/publications/3748 (nata oopamenus: 10.07.2018).

12.3.2. YueOHO-MeTOANYECKHE TOCOOHS IS JINLL C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbS U
HHBAJIU/10B

VueOHO-MeTOJMUECKHE MaTepralbl Uil CAaMOCTOSATENILHOM U ayJUTOPHON PadOThl 00YUYarOIIUXCs
U3 YMCIIA JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0OPOBbSI M1 MHBAINIOB TPEAOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPaHHYCHUSAM X 30OPOBBS U BOCHPUATHS HHYOpMALIUY.

JL1s1 M1 ¢ HAPYILIEHUSIMH 3PeHHUs:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

— B MIEYaTHOH opme.

JI1s1 JIMI ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOIO aNnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B I1e4aTHOM opme.

12.4. IlpodeccuonaibHbIe Ha3bl JaHHBIX U MH(POPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. 1. Tlpm wu3ydeHMH JUCUUIUIMHBI pPEKOMEHIyeTcsi oOpamarbcsi K 0a3aM  JIaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cucTeMaM, K KoTopbiM y TYCVYPa OTKpBHIT AOCTYyIL:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHuI0
AUCHUTINHBI

13.1.1. MaTepuaJibHO-TeXHHMYECKOE U IPOrPaAMMHOe OOecriedeHue ISl JJeKIMOHHBIX 3aHATHI
Jns mpoBenieHUs 3aHATUN JEKUWOHHOTO THUIA, TPYIMIOBBIX M MHAWBUAYAIbHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJS U MPOMEKYTOUYHON aTTECTAIlMU UCTIONB3YeTCsl YUeOHast ayIuTOpHs C KOJMYECTBOM
MOCAIOYHBIX MecT He MeHee 22-24, o0OopymoBaHHAas JIOCKOWM W CTaHAAPTHOW Y4eOHOW Mebenblo.
Nmerorcss AeMOHCTpalluOHHOE OOOpyIOBaHUE M y4eOHO-HATNAIHBIE TOCOOWs, 00ecreYnBaroIne
TeMAaTUYECKHUE WILTIOCTPAIIAHU T10 JICKITMOHHBIM pasjiesiaM JUCITUTITAHBI.
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13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue sl MPAKTHYECKUX 3aHATUI
VYuebnas aynuropus «{udpoas cBs3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayAuTOpUs JJIsi MPOBEICHUS 3aHATHH MPAKTHUYECKOTO THUIMA, ydeOHAas ayIuTOpHUs IS

MIPOBEJICHUS 3aHATUH J1aOOPATOPHOIO TUIA
634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 309 ayx.
Onucanue UMeroIIerocs 000pyI0BaHUS:
- 10 pabouux crannuii Ha 6aze mpoueccopos Intel Core i5;
- Jocka marHuTHO-MapkepHasi Brauberg;
- Otnagounsie wiatel DEO-NANO na 6a3e IIJIMC Altera Cyclone IV (4 mir.);
- Otnagounsie watel DEQ-CV-board na 6a3e [IJIMC Cyclone V (6 mir.);
- Kommniext cienmanusupoBanHoi yueOHON Mebenu;
- PaGouee mecto npemnoaasarens.
[TporpammMHuoe oOecrieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Scilab

13.1.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedeHue J1Jisl JJa0opaTOpPHbBIX padoT
YueOnas aynutopus «L{udposas cBsa3b» ocHoBana coBMecTHO ¢ Keysight Technologies
yueOHas ayIuTOpHs JJISi MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIIA, ydeOHas ayIuTOpHs s

MIPOBEJ/ICHUS 3aHATUH JIAOOPATOPHOTO THIIA
634034, Tomckas obnacTs, r. Tomck, Bepmmauna ynuua, 1. 47, 309 ayz.
Onucanue UMEIOIIErocs 000PYIOBaHUS:
- 10 pabounx cranmmii Ha 6a3e mporeccopon Intel Core i5;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Otnanounsie mnatel DEO-NANO na 06aze [IJIMC Altera Cyclone 1V (4 mir.);
- Otnanounsie mnatel DEO-CV-board Ha 6a3ze ITJIMC Cyclone V (6 mt.);
- KommekT cnenunanu3upoBaHHoi yueOHOM MeOen;
- Pabouee mecTo npenopaBates.
[TporpammMHuoe obecrieueHme:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u HUXKE
— Scilab

13.1.4. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jist caMoCTOATeNbHOM pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOPUU (KOMIIBIOTEPHBIE KJIaccChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna npocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacte, T. Tomck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMck, Bepmnanna ynuna, 1. 74, 207 ayn.

CocraB o6opy1oBaHUS:

- yueOHas meOerb;

- komnbroteps! knacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYEHB K ceTu «VHTepHeT» U 00ecrnedynBaroT JOCTYN B DJIEKTPOHHYIO
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nH(OPMAIIMOHHO-00pa30BaTENLHYIO Cpely YHHBEPCUTETA.

[TepeueHs MpOrpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCUMIIIMHBI JJIS JIMI ¢ OTPAaHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbS1 1 HHBAJIHU/I0B

OcBOeHHE OUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbS U MHBAIHMIAMU
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUs OOIIETo U CIIeUaTbHOTO HA3HAYCHMSI.

[Tpu 3aHATHSAX C OOyYarOHMIMMKCS € HAPYWIEHUSIMU CJIyXa IPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIONICH ammaparypbl, MYJIbTUMEIUWHBIX CpPEACTB U JIPYTUX TEXHUUYECKUX CPEICTB
npuema/nepeaadn yuyeOHoi uHbopManuu B AOCTYMHBIX (hOpMax, MOOMJIBHON CHCTEMBI MPEIoJIaBaHUs
U O0YYaIONUXCS C WHBAIMIHOCTHIO, TTOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas ayauTopus, B
KOTOpOM 3aHUMAIOTCs O0ydYaroluecs ¢ HapylIeHHeM clyxa, o0OpyloBaHa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMO.

[Tpu 3aHATHAX ¢ O0YYAIONIMMIUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUAX BO3MOXKHOCTH MPOCMOTpa YIAJICHHBIX OOBEKTOB (HAIrpumep,
TeKCTa Ha JOCKE WM Ccllaiij]a Ha SKpaHe) MPU IOMOIIM BHICOYBEIHMYUTEIeH 71 KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4YalOUIMMKCS € HApPYLUIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmapara
HCIIOJIL3YIOTCSl QJIbTEPHATUBHBIC YCTPOMCTBA BBOJAa WHGOpPMAIMU M JPYTrU€ TEXHUYCCKUE CPEIICTBA
npuema/nepeaayn yueoHo uHbopManuu B AOCTYMHBIX (opMax, MOOMIBHON CHUCTEMBbI OOy4YeHUS IS
JIIOEN C MHBAIMAHOCTBIO.

14. OueHouHblie MaTepUaIbl 1 METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3AUMN U3yYeHUs!
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MAaTCPHUAJTOB U METOANYCCKUE PEKOMECH AU
I[J'IH OLCHKH CTCIICHH C(I)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIUJICHHBIX 3a JUCLIUTLTMHOM
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIBI B COCTABE!

14.1.1. TecToBBI€ 3agaHuSA
Curnan c yacrtotoi Oomnble 4YacToThl HalkBUCTa JOMKEH TMOJABIATHCS JO YpPOBHS, HE
paznmuuumoro ALIIL:

A, =20Ig(2°)
A =20lg(V15-2°)+6.02
A, =201g(2 )+602
A =20lg(V15-2°)

Yacrota quckperusaiuu mno reopeme KorenbHUKOBa JOMKHA OBITh. ..
0O0JIbIIIe YeM MaKCHMaJIbHAS YacTOTa CUTHAJIA

6onee yem B 10 pa3 Gorblle MAKCHMALHOM YaCTOTHI CUTHAJIA

paBHA MaKCUMAJIbHOHM YacTOTE CUTHAJIA

0oJIbIIIe YeM YABOCHHAs MaKCUMaJlbHas YaCTOTHI CHTHAIA

Jns AByX JaHHBIX KOHEYHBIX ToclemoBarenbHocTed x(n) u h(n) ¢ mmuHOit N1 m N2
COOTBETCTBEHHO MX CBEpPTKA OIPEACIIACTCS KaK

nZ‘:Oh(n) x(n
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Jemmumanust B iupoBoii 00paboTke CUTHATIOB — 3TO. ..
HPOLECC aHAJIOTo-1IM(POBOTro NPeoOPa3OBaHKsI CHIHANA
npoliecc u(po-aHAIOTOBOTr0 MPeoOpa3oBaHMs CUTHATIA
IPOLECC MOBBIIICHHS YaCTOThI IUCKPETU3ALUH

MpouecC MOHMXKXCHUA YaCTOThI JUCKPCTU3AlIUN

OxoHHBIC (DYHKITUU UCTIONB3YOTCS JUIS. ..

CIUIKMBAHUS PE3KUX CKAUYKOB B CUTHAJIE

CHWKEHUS TpeOOBaHMH K (GUIBTPY HUXKHUX YACTOT MIPH JACLUMAIIN

MOBBIIICHHS pa3pemaroiei criocoonoctu AL

M0JIaBJICHUS OOKOBBIX JICTIECTKOB B CIICKTPE OTPAaHUYCHHOTO BO BPEMEHH CHTHAIA

HuckperHoe npeodpazoBanne Pypbe M03BOISET. ..
U30aBUTHCS OT HATOXKEHHS CIIEKTPa

MOHU3UTH IIIyM KBaHTOBAHUS

HOBBICUTH OTHOLIEHUE CUTHAJ/IIIYM

OLIEHUTH (POPMyY CIIEKTpa CHTHaJIa

Ot pa3zpsaanoctu AL 3aBucur...

BpeMsi 00pabOTKH OJHOTO OTCYETa

MHTEPBAI AUCKPETH3AINN

MaKcHUMalbHas aMILTUTy/1a curHana Ha Beixoae ALII
KOJIMYECTBO YPOBHEW KBAaHTOBAHWS CHTHAJIA B IBOMYHOU (opme

Ecnu nst ;JaHHOTO 1MOJ0COBOTO CUTHANIa TpaHuuHble 4acToThl nosiockl (fL u fH) — menbie uncna,
KpaTHbIE MIMPUHE MTOJIOCH CUTHAJIA, CUTHAI MOXKHO OII(poBaTh 0€3 HAJOKEHUSI C TEOPETUUECKON
MHUHUMAJIbHOW YaCTOTOMN

Fs (min) > f,,
min)>2f,

s (min)
Fs (min) =21,
(min)=2-(f, ~f,)

Wutepnomnsiuus B udpoBoit 06paboTKe CUTHATIOB — 3TO. ..
MPOIIECC aHATIOTO-TIU(POBOTO MPeOOPa30BaAHUS CUTHATA
npoliecc IH(po-aHAIOroBOro MpeoOpa3oBaHMs CUTHAIA
MponecC MOHMXKCHHUA YaCTOThI JUCKPETU3ALUN

IpOIIeCC MOBBIMIEHHS YaCTOTHI IUCKPETU3ALUT

Fs (min

YPOBeHL IryMa KBAaHTOBAaHHA MOXXHO CHU3UTH JABYMS crocobamu:
MHOTOKACKaHasi HHTEPIOJSAIUS U UCIOIb30BaHUe (PUIBTPa HUKHUX YaCTOT
BBIOOpKA C 3a11acoM MO 4acTOTe U MOCIIEAYIONIasi HHTEPIIOSIINS
ymenbinenue paspsagaoctu AL u ucnonp3oBanue GpUIbTpa HUKHUX YaCTOT
yBenudeHue pazpsaaoctd AL u BerOopka ¢ 3amacom mo 4acTorte
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[Ipu wucnonb3oBanuu [IAIl HynmeBoro mopsiaka Bo3HHUKAeT 3(dekT sin(x)/X, mpu KOTOPOM
MOCTETICHHO YMEHBIAIOTCSI  BBICOKOYACTOTHBIC KOMIIOHEHTHI CHTHama. OITOT J3()PEeKT MOKHO
KOMIIEHCUPOBAaTh, IPUMEHUB

BBIOOPKY C 3aI1aCOM I10 YacTOTe

®BY na Beixoae 1HAII

®HY na Beixoze I{AIL

uppoBoi GUIBTP ¢ XapaKTEPUCTUKOHN X/sin(X).

[Tpu npeoOpa3oBaHUM YACTOTHI JUCKPETU3ALUK C HELEIbIM IIaroM JeLMMATOpP, HHTEPIOIATOP U
@®HUY cnenyer pacnonarars cieayoImM 00pa3om:

HMHTEpHoJaTop, Aenumarop, @HY

Jeuumarop, uarepnossitop, @HY

neuumarop, ®HY, nnrepnonsarop

unrepnosarop, ®HY, neunmarop

B TpéxkackamHOM JAenuMMarope IIard JACHUMAlMU  JOJOKHBI - YIOBIETBOPATH CIEAYIOLIEMY
COOTHOILIEHUIO:

M1>M2+M3

M1<M2>M3

M1=M2=M3

M1>M2>M3

Kakoe yTBepkieHnE ABISETCSI BEPHBIM?

BUX-dunsTp — 310 HecKonbko nocienoparenbHbix KUX-pumstpos

BUX-punpTphl peaan3oBaHbl HEPEKYPCUBHO, T.€. OHU BCETa YCTOMUUBBI

[Ipu ommuHakoBoM KonmdecTBe KodpduimenToB KUX-bunbtp mmeer Oojee pe3kuil cpes
XapaKTEPUCTHUKHU.

B ormmume or BUX-dunbtpoB, KUX-OunabTpsl MOryT HUMETh CTPOrO JIMHEHHYIO (Da30BYIO
XapaKTEPUCTHKY.

BzanmHo-KkoppensiuonHas QyHKIHSL. ..

DTO TO K€ caMOe, UTO U CBEPTKA

DT0 pasnokeHHe CUTHala Ha TAPMOHUUYECKHE COCTABISIONTNE

Omnpenensier CTPYKTYPY CUTHAJIA WITH €T0 MMOBEJCHUE BO BPEMEHHBIX KOOPIMHATAX
DT0 mokKaszaTenb CXOACTBA UM OOIIHUX CBOWCTB ABYX CUTHAJIOB

TeopeTnueck MakCMMaJIbHOE OTHOLIEHHWE MOIIHOCTU CHUTHala K MOIIHOCTU LIyMa KBAaHTOBAHMS
(SNR(q)) nnst nuneitnoro ALIII B cimydae cHHYCOMIAIBHOTO CUTHAIA PABHO. ..

SNR(q) = 1/2B + 1,7 nb

SNR(q) =28 + 1,7 nb

SNR(q) =12,02B + 1,7 nb

SNR(q) =6,02B + 1,7 nb

[{udposas GuabTparys — 3To0...

pa3NoXKEeHNe CUTHAJIA HA TApPMOHNYECKHIE COCTABIISIOIIIE
3alUTa OT HAJIOKEHUSI CIIEKTpa

HOJIaBJICHNE ITOMEX MOCIIe TUCKPETHOTO Ipeodpa3zoBanus Oypoe
CBEpPTKa CHTHAJIa C UMITYJILCHON XapaKTepUCTUKON (huiIbTpa

NmnynbcHas xapakrepuctuka KUX-punptpa...

He moxeT ObITh CHMMETpUYHOMN
OTO OTHOLIEHUE AMILIUTYbI CUTHAJIA Ha BXOJI€ U BBIXOIHOTO

CornacosaHa Ha noptane Ne 38341 14



Ornpenensier CTPYKTYpy CUTHAJIA UJTU €0 MTOBEJEHUE BO BPEMEHHBIX KOOPAMHATAX
Cosnanaer ¢ ko durmentamu GuiIbTpa

Ecnu monoca wactor curHana yexut B auanazone 0-16 x['1p m curHan guckpeTu3wpoBaH 0Oe3
HAJIOXEHMS, MUHUMalbHas yactota HaiikBucra Oyner paBHa

128 xI'g

64 xI'1x

32 k'

16 xI'g

Kaxkoe yTBepxaeHuE SBISETCA BEPHBIM?

KU X-buabTpsl HAa TPaKTUKE HEPEATHU3YEMBI.

KUX ¢unptp nopsinka N comepkut N JIMHUHA 3a€pKKH, @ KOJIUIECTBO KOI(P(PUIIMEHTOB PaBHO
2N.

WNmnynbcHas xapakrepuctuka KUX-(unbTpa Bceraa uMeeT CHMMETPUIO.

WNmnynbcHas xapakrepuctuka KWX-guiabTpa Bcerga KOHEYHa M IIOJHOCTBIO COBNAJAET C
KodpunrenTamu QUIbTpA.

14.1.2. Dxk3aMeHallMOHHbIE BONPOCHI
O600menHas cxema L{OC.
ITponecc npeoOpa3oBaHus aHAIOTOBOIO CUTHANA B IIU(PPOBO.
Juckperusaiysi HU3KOYaCTOTHBIX CUTHAJIOB.
JuckpeTu3anus nojJoCOBbIX CUTHAIOB.
OnHOpoIHOE KBAaHTOBAHUE U KOJIMPOBAHUE.
HeonnopoaHoe kBaHTOBaHKE M KOJUPOBAHUE.
Bri0opka ¢ 3amacom 1o 4acToTe Mpu aHaJIoroBO-IIU(POBOM MPEOOPa30BAHUU.
ITponecc udpo-aHanoroBoro npeoopazoBaHUsL.
OWIbTPHI 3aLUTHI OT 3€pKaJIbHBIX YACTOT.
Bri0opka ¢ 3amacom 1o yacrore npu 1u(ppo-aHaTIOroBoM Npeodpa3oBaHUH.
Caeprtka.
Koppemnsmus.
JIID u obpatHoe AIID.
KUX-dunstper 1 BUX-Qunstpsrl.
[Mudposoii punsTp. OcHOBHBIE XapakTepucTuku. Kpurepuii cunresa.
Pa3zHocTHOE ypaBHEHHE KaK OCHOBA IMIPOrpaMMHOM peanu3anuu LuppoBoro GpuibTpa.
Oransl pazpaboTKu HUPPOBHIX QUIBTPOB.
Jlunelinas (a3oBasi XapaKTepUCTHKA.
Mertonb! pacuera koapunuentos KMX-dunprpa.
JlenuMariys ¢ 1esbIM I1arom.
WHTEepronsiys ¢ UEeNbIM IIaroM.
[TpeoOpa3oBaHue YaCTOTHI TUCKPETU3ALMH C HELIEIBIM ILIarOM.
MHorokackagHoe peodpa3oBaHNe YacTOThI AUCKPETU3ALINH.
HmnynbcHas XapakTepuCcTUKa U NepeJaTouHast GyHKIHS.

14.1.3. TeMbI OIPOCOB HA 3AHATHSX

[Tpouecc npeoOpa3zoBaHus aHAJIOTOBOrO cUrHasa B UG poBOH. JluckpeTusanus HU3KO4aCTOTHBIX
U TI0JIOCOBBIX CHUTHAJIOB. OJTHOPOJHOE U HEOAHOPOJHOE KBaHTOBaHUE U KojaupoBaHue. [Ipouecc nudpo-
aHaJIOTOBOTO MpeoOpa3zoBaHUsl.

Ceeprka B 1u¢poBoii obpabotke curnanoB. Koppemsuus. Ilpsmoe u oOpaTHOE AMCKpETHOE
npeoOpazoBanne Oypre. Z-npeodbpazoBaHue.

Tunbsr tugpoeix GuiabtpoB: KUX-dunstpsl 1 BUX-punstpel. MMynscHas xapakTepucTHKa
¢dunpTpa. DTansl pazpadotku ¢uiabTpa. Kpurepun cunTeza. OUiIbTp CKOJB3SIIETO CpeaHET0. MeTos
pacuera Ko3pPpUIHEHTOB PHIBTPA.

CrniekTp orpaHMY€HHOTO BO BpeMeHM curHaina. /[uckperHoe mpeobpazoBanue Oypbe 1isl OLEHKU
CIIEKTpa cUrHaja. Bubsl OKOHHBIX ()YyHKITHA.

CornacosaHa Ha noptane Ne 38341 15



[lepenaua um¢pobix curHanoB. Ksagpatypuas monynsius. CosBe3nue curHaina. burtosas
BEpOSATHOCTH omnOok. CuMBodbHas ckopocTs. BPSK. QPSK. QAM.

14.1.4. TeMBI TOMANIHUX 3aJaHANA
Mertonuka paboTsl ¢ yaeOHOH 1 HaydHOU nuTeparypoit. OdhopmieHue yaeOHbIX padoT.
Pabora B cucreme Scilab. MccieqoBanue Moaeiiei 1iereil 1 CUTHAIOB.
Pacuer nudpoBbIx GUILTPOB.
Pacder mapameTpoB JeruMaTopa ¥ HHTEPIIOJISATOPA.

14.1.5. TeMbl KOHTPOJIbHBIX padoT
I[Tpornecc mpeoOpa3oBaHMs aHATIOTOBOTO CUTHANA B IIU(PPOBOH.
[ymer kBanToBanus ALIII (anamoroBo-ingpoBoii mpeoOpazoBaTesb).
MHorokackaaHas JeIUMaIis 1 HUHTEPIOISIHA.

14.1.6. TeMbl 1a00paTOPHBIX PadoT
BBenenue B cpeny mporpaMMUpPOBaHHSL.
DUIbTP CKOJIB3ALIETO CPEIHETO.
[IpumeHneHne OKOHHBIX (PYHKITHIA.
OnHOpOHOE KBAHTOBAHHUE.
Jlenumanusi 1 MHTEPIIONSALINS C LENBIM IIaroM.

14.2. TpeGoBaHus K OLIEHOYHBIM MATEPHAJIAM JIJISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHM
310POBbsI H HHBAJINI0B
Hnst 5y ¢ OorpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI U WHBAJIWJOB TPEIYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHbIE MaTepHallbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuua 14 — JlonosHUTENbHBIE MAaTEPUANIBl OIICHUBAHUS IS JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBBSI 1 HHBAJIUIOB

Kareropun Buipl 10MOMHUTENBHBIX OLIEHOUHBIX ®opMbI KOHTPOJISL U OLICHKH
00y4JaroIMXCs MaTepHaoB pe3yJIbTaTOB 00yUYEHUS

TeCTH, INHMCHbMCHHBIC CaMOCTOATCIBbHBIC

C HapylIeHUsIMU
Py paboThl, BOMPOCHI K 3a4ETY,

[IpenmyIiiecCTBEHHO MMCbMEHHAS

ciryxa poBEpKa
X KOHTPOJIbHBIE paOOTHI pOBEp
C napymenusimu | CobOeceoBaHue 1o BOIIpocam K 3a4ety, | [IpenmyIriecTBeHHO ycTHas poBepKa
3peHust OIIpOC MO TEPMUHAM (MHIMBH Iy aJIbHO)
C HapylmIeHUsIMU Pemienne qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHBIE | [IpenmyliecTBeHHO AMCTaHIIMOHHBIMU
JABUT'aTCIABHOI'O CaMOCTOATCIIbHBIC pa6OTI>I, BOITPOCHI K METOAJaMU
amnmapara 3a4yery
C orpannuenusiMu 1o | TecTsl, MMCbMEHHBIE CAMOCTOSTEIbHbIE [IpenmyiiecTBEHHO MTPOBEpKa
06IH€MCJII/IHI/IHCKI/IM pa6OTI)I, BOIIPOCHI K 3a4€TYy, METOJaMU UCXOJA N3 COCTOAHUA
MOKa3aHUsAM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YyYarOIIErocsi HA MOMEHT MPOBEPKU

14.3. MeToanyecKkue peKOMeH/IAMM 110 OLIEHOYHBIM MaTepHaJIaM VISl JHI[ ¢ OrPAHMY eHHBIMH
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

Jis nun ¢ OrpaHMYeHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI M HHBAJIUAOB IpelyCMaTpUBACTCS
nocTymHas popmMa ImpeaoCcTaBIeHHS 3aIJaHIH OIIEHOYHBIX CPENICTB, & MMEHHO:

— B IIeyaTHOI popme;

- B IIeYaTHOH (OopMe C YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTEHHS ACCUCTEHTOM 33/1aHUs BCIYX;

- IpeI0CTaBICHHE 33/1aHHS C HCTIIOIb30BaHUEM CYPIOTIEPEBOIA.

.HI/IHaM C OrpaHMYCHHBIMH BO3MOXXHOCTSAMU 3J0POBbIA W HMHBAJIMIAAM YBCIWYHWBACTCA BPEMA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOIMPOCHL. [l Takux o0OydaromMxcsi NpeaycMaTpuBaeTcs
noctynHas popma MpeaoCTaBICHUS OTBETOB HA 3aJaHUs, & HIMEHHO:

- NUCbMEHHO Ha OyMmare;

CornacosaHa Ha noptane Ne 38341 16



- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IPEICTABICHNE OTBETOB YCTHO.

[Iponienypa OICHUBAHUS pPE3YJIBTATOB OOYYCHHS JIUI C OIPAHWYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbSI U MHBAJIMJIOB 10 JAUCLUUIUIMHE MPEIyCMaTPUBAET NpEAOCTaBlieHHe HMH(popMaru B ¢Gopmax,
aJaNTHPOBAHHBIX K OIPAHHYCHUSIM HX 3[J0POBbS H BOCIPHUATHS HH)OPMAIIHH:

J1J1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHusI:

- B (popMe 3JIEKTPOHHOTO JOKYMEHTA;

- B [1€4aTHOU GopMe YBEIMUCHHBIM HIPH(TOM.

JIJist M1 ¢ HAPYLIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYAaTHOH (opme.

J1J1s1 JIMIL ¢ HAPYIIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (popMe 3JIEKTPOHHOTO JOKYMEHTA;

- B IIEYATHOH (opme.

HpI/I HeO6XOI[I/IMOCTI/I il Jing, € OrpaHUYCHHBIMU  BO3MOXHOCTAMU 300POBbA W HMHBAJIMIOB
HpoLeypa OLEHHUBAHHS PE3yJIbTATOB 00YUCHHUS MOXKET IPOBOAUTHCS B HECKOJIBKO JTAIIOB.
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