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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 ot « 28 » 6 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (cneruanpHocT) 11.03.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU 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

3aBenyroumii kadeapoit
TEJIEKOMMYHHUKAINI 1 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).

[TpenmecTBYOMUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMHA  HadajdbHBIC 3HAHUS, SBISIOTCS:
JluckpeTHass ~MaremaThka, MaTeMaTH4ecKue METOAbl  ONMHCaHUs  CUTHaIOB, CXEMOTEXHHKa
TEJICKOMMYHUKAIIMOHHBIX YCTPONCTB, DIICKTPOHHKA.

[Tocneayromumu qucHumiInHamMu sBisitores: OOmas Teopust cBa3u, Cetu U cucteMbl HUPPOBOIA
PannoCBS3H U PATHOAOCTYTIA.

3. TpeOoBaHus K pe3yJIibTATAM OCBOCHUS JUCHUIINHBI

[Tpornecc n3y4yeHHs JUCIUIUIMHBI HAIIPABJICH Ha (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIINA:

— IIK-8 ymenuem cobupaTh M aHaIM3UPOBATh MHGOPMALUIO JUIsI (OPMHPOBAHUS HCXOIHBIX
JAHHBIX JUISl IPOCKTUPOBAHUS CPEACTB U CETEH CBS3U U MX DJIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOAUTH pacueThl IO MPOEKTY CETEeH, COOpPYKEHUH U CpEACTB
MH()OKOMMYHUKAIIMA B COOTBETCTBUM C TEXHHUYECKHM 3aJJaHUEM C HCIOJIb30BaHUEM KaK CTaHJAPTHBIX
METOJIOB, IPUEMOB U CPEICTB aBTOMATU3ALUU IMPOEKTUPOBAHHUSA, TAK M CAMOCTOSITENIBHO CO3/1aBa€MBbIX
OpPUTHHAJIBHBIX MPOTPamMM;

B pe3ynbraTe u3ydyeHus IUCHUILTUHBI 00Y4atoLUIHics JOKEH:

— 3HaTh METO/bl MAaT€MaTHYEeCKOTO0 OMHCAHMS JMHEWHBIX IUCKPETHBIX CHCTEM; OCHOBHBIE
ATanbl MPOEKTHUPOBAHUS LUGPOBBIX (UIBTPOB; OCHOBHBIE METOJbl CHHTE€3a W aHajiu3a YacTOTHO-
n30MpaTeNbHBIX HUPPOBBIX (UIBTPOB; METOJIbl MAaTeMaTHUECKOTO OMHUCAHUS LUPPOBBIX (GUIBTPOB B
BUJIE CTPYKTYpPBI; METOJI aTEMATUYECKOTO OMUCAHUS JUCKPETHBIX CUTHAJIOB C MOMOILBIO JTUCKPETHOIO
npeobpasoBanuss Pypee (HAIID); anroputm ObicTporo npeoOpazoBanuss dypwee (BIID); npuHIHNIBI
OLIEHKH IIIyMOB KBaHTOBaHUS B LU(PPOBBIX GUIBTPaX ¢ GPUKCUPOBAHHON TOUKOMN; MPUHIIUIIBI TOCTPOCHHUS
CUCTEM OJHOKPATHOW MHTEPIOJISALUN U IeHUMALIH;

— yMeThb OOBSCHATH MaTeMaTHUYECKO€ ONHCAHHE JIMHEMHBIX AMCKPETHBIX CHCTEM B BHJIE
QJIITOPUTMOB; BBITIOJHATH KOMITBIOTEPHOE MOJIETMPOBAHHNE JTMHEWHBIX JUCKPETHBIX CHCTEM Ha OCHOBE HUX
MaTeMaTHYeCKOr0 OIUCAHUA; 3a/aBaThb TPeOOBaHMA K YACTOTHBIM XapaKTEPUCTUKAM LU(POBBIX
¢bunabTpoB; 000CHOBBIBaTH BBHIOOp Tuna Iudposoro ¢uiastpa, KUX wnmu BUX (¢ xoHeuHoM wuin
0eCKOHEeUHOU MMITYJIbCHON XapaKTEePUCTUKON); CHHTE3UpOBaTh LIU(PPOBON (PUIBTP U aHATU3UPOBATH €TO
XapaKTePUCTUKU CPEICTBAMU KOMIBIOTEPHOI'O MOJEIUPOBAaHUS; OOOCHOBBIBATH BBIOOP CTPYKTYpPHI
u¢ppoBoro (GpUIbTPa; BBHINOJIHATH KOMIIBIOTEPHOE MOIEIUPOBAHHUE CTPYKTYpHI LUGPOBOro (GuibTpa;
BbIUKCIATh 1D nucKkpeTHOro curHaiga ¢ moMoIlbio anroputMoB BII® cpenctBamu KOMIIBIOTEPHOTO
MOJICIMPOBAHUS; OOBACHATH PUHLIUIIBI IOCTPOCHUS CUCTEM OJHOKPATHOM MHTEPHOIALMU U ISLIUMALIIH.

—  BJaJeTh HaBbIKAMH COCTaBJICHUS MAaTEMaTHUYECKUX MOJeNel TMHEHHBIX AUCKPETHBIX CUCTEM
U JUCKPETHBIX CUTHAJIOB; HABBIKAMHM KOMITBIOTEPHOTO MOJEIUPOBAHMS JTUHEHHBIX JUCKPETHBIX CHCTEM;
HaBBIKAMU KOMITBIOTEPHOTO TMPOEKTUPOBAaHUS LUGPOBBIX (UIBTPOB; HABBIKAMH KOMIIBIOTEPHOTO
peranciaeHus 11D na ocaose BIID.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast Tpy0eMKOCTb IUCLUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI U IPEACTaBIE€HA B
tabmuie 4.1.

CornacoBaHa Ha noptane Ne 38325 3



Tabmuma 4.1 — Tpy10eMKOCTh TUCITUTLINHBI

Bunb! yueOHOM nesTeNbHOCTH Bcero uacos CemecTtpbl
5 cemectp
AyIuTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexuuu 24 24
[IpakTryeckue 3aHATHS 18 18
JlaGopaTopHbie pabOThI 18 18
CamocTosTenpHas padora (Bcero) 48 48
OdopmieHue oTyeToB 1O JTaOOPaTOPHBIM padboTam 12 12
[IpopaboTka JEKIIMOHHOTO MaTepuasa 24 24
[loaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 12 12
Bcero (6e3 ax3amena) 108 108
[MonroroBka u cnava sK3aMeHa 36 36
OO61mas TpyA0eMKOCTb, U 144 144
3audetHbie EnuHUIIbI 4.0 4.0
5. Conepxxanue QU CHUTITHHBI
5.1. Pa3nesnsl JUCHUIIIMHBI 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
5 cemecTp
1 AnanoroBblit HHTEp(delic BBOAa-BHIBOIA 4 2 6 8 20 | IIK-8, IIK-9
nst cuctem LJOC
2 Kmrouessbie onepanuu B [HOC 2 8 14  |TIK-8, IIK-9
3 Beenenue B iu¢poBbie PUIBTPHI 22 |1IK-8, TIK-9
4 MHorockopocTHasi 00paboTKa 20 |IIK-8, IIK-9
CUTHAJIOB
5 BII® u okoHHBIE HYHKINUU 18 |IIK-8, IIK-9
6 Lludposast MaHUITYIALIUS 14 |TIK-8, I[IK-9
Hroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3ieioB IMCUUILIAHBI (110 JIEKIUSIM)
Copneprxanue pa3iesoB AUCIUILIAH (IT0 JIEKIHSIM) IPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (TI0 JICKIIHSIM)
Hazpanwus paznenos CozepaHue pasienoB UCIMILITHEG (o nekmusv) £ 8 £ 2 = % e
5 cemectp
1 AHanorosbIi [Iponecc npeoOpa3oBaHus aHAJIOrOBOrO CUTHANIA B 4 IK-8, TIK-
uHTepdelic BBoAa- uudposoi. JluckpeTusanus HU3KOYaCTOTHBIX U 9

BbiBOoAA /7151 cucteM L{OC | monocoBbix curHanoB. OJTHOPOJIHOE U HEOJHOPOIHOE
KBaHTOBaHUeE U konupoanue. [Iponecc uudpo-
aHaJIOTOBOTO NMPe0Opa30BaHU.
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Htoro

2 KntoueBble ornepanuu B
HOC

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

Htoro

IK-8, IIK-

3 Benenue B 1udpoBbie
bUIBTPHI

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

Htoro

TIK-8, TTK-

4 MHOTOCKOpOCTHAs
00paboTKa CUTHAJIOB

Konneniust 06paboTKH MPH HECKOIBKUX CKOPOCTSIX.
Jermmarust ¢ neibv marom. Matepronsnms ¢
1ensIM maroM. MHoOrokackagHoe npeoOpasoBaHue
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 Lludposas
MaHHUYJISIAS

[epenaua nudpoeix curHanos. KsagparypHast
Monyssanus. Co3Be3aue curHaia. butosas

BEpOATHOCTH onbok. CuMBonbHast ckopocTs. BPSK.

QPSK. QAM.

Hroro

4

TIK-8, TTK-

Hroro 3a cemectp

24

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.
Ta6muma 5.3 — Pa3aenbl AUCHUIUIMHBI U MEKIUCIIUTUIMHAPHBIE CBSI3H

Ne pazgenoB naHHO#M MUCIMIUIUHEL, 11 KOTOPBIX HEOOXO0IMMO

HayuMeHOBaHME TUCLUILIMH u3ydeHue 00ecleurBalouX U 00eCIeYMBaEMbIX AUCIUILINH

1 2 3 4 5 6

HpeIIHlCCTBYIOH_[I/IC JAUCIHHUITIIMHBI

1 JluckperHas maTemMaTuka + + + +

2 MareMaTtuyeckue METOJAbI OIITMCaHUA
CHUT'HAJIOB

+ + + +

3 CxeMOTEXHHKA

o +
TCJIICKOMMYHHUKAIIUOHHBIX YCTPOUCTB

4 DnexkTpoHHUKa + +

[Tocnenyromuye TUCHUTIIIMHBI

1 OOmiast Teopust CBSI3H + + + +
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2 Cetu u cucteMbl UGPOBOHA
PazuoCBsI3U U PaIUo0CTyIIa

+ + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIMIi, GOPMHUPYEMBbIX NPU U3YyYEHHH THCUMIJIMHBI, H BU/I0B 3aHATHH
CooTBeTcTBHE KOMIIETEHIMH, (OPMUPYEMBIX NPU W3YYEHHH TUCHMIUIMHBI, U BUAOB 3aHSATHH
MPEACTABICHO B Tabnuie 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHIUH, (HOPMUPYEMbIX NpPU H3YUYEHHH IUCLHUIUIMHBI, ¥ BHJIOB
3aHATHH

Bune! 3agstuit

DopMBbI KOHTPOJIS

TEHIIN
u

o . . < . . <. .
= E & 82 2o &S O = av

Kowmrie

5

+ + + KoHntposnbHast pabora,
JlomaniHee 3aj1aHue,
Ox3ameH, OTyeT 1o
naboparopHoit padore,
Omnpoc Ha 3ansTuUsxX, Tect

=
o~
[0 0]
+

I1K-9 + + + + Konrponsnas padora,
JlomaiiiHee 3a1aHue,
Dk3ameH, OTUET 110
nabopaTopHO# padoTe,
Omnpoc Ha 3ansTusx, Tect

6. UaTepakTUBHBbIE MeTOAbI U (JOPMBI OPraHu3al UM 00y4YeHus!
He npeagycmorpeno PYIL.

7. JIabopaTopHbie padoThI
HaumenoBaHue 1a60paTopHbIX paboT npuBeeHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOPHBIX paboT

(D]
HasBanwus pa3enos HaumenoBanwue 1a60paTopHbIX paboT (g E8L=5% g
5 cemecTp
1 AHanoroBbIit BBeznenue B cpeny nporpaMMHpOBAHMSL. 2 [K-8, IIK-
UHT iic BBO/Ia- 9
epeiic BBOA OnHOpOAHOE KBAaHTOBAHUE. 4
BBIBOJIa 17151 cuctem L{OC
Hroro 6
3 Beenenue B 1iudpoBbie | DUIBTP CKONB3SIIETO CPETHETO. 4 IK-9
WIBTPBI
prETp Hroro 4
4 MHOTOCKOPOCTHAS Jleunmanusi 1 THTEPIOJISINUSA C LIEJIBIM IIaroM. 4 TIK-8, I1K-
aboTKa CUTHAJIOB 9
o6paborka ¢ 0 Hroro 4
5 BII® u okoHHBIE [IpumeHeHne OKOHHBIX (PYHKLIUH. 4 [IK-8, I1K-
KIIMH 9
(pynku Hroro 4
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanmMeHnoBaHme MpakTHYECKUX 3aHATHN (CEMUHAPOB) MPUBEICHO B Tadymle 8.1.
Tabnuma 8.1 — HauMmeHoBaHUE MPAaKTUUECKUX 3aHITHI (CEMUHAPOB)
- [&]
Hazpanwus paznenos HanMeHOBaHWe IPaKTHUECKUX 3aHATHIT (cemunapoB) L 8 £ 81 = J e
5 cemectp
1 AHanorosbIi [Iponecc npeoOpa3oBaHus aHAJIOrOBOrO CUTHANA B 2 I1K-9
uHTepderic BBoIa- nudposoi. JIuckpeTusanus HU3KOYaCTOTHBIX U
BbIBOoAA /7151 cucteM L{OC | monocoBbix curHanoB. OJTHOPOJHOE U HEOJHOPOIHOE
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KBaHTOBaHUe U konupoanue. [Iponecc uudpo-

aHaJI0T'0OBOI'O HpCOGp%OBaHI/IH.

Htoro

2 KiroueBble onepanuu B
LHOC

Caeptka B iu¢ppoBoii 00paboTKe CUTHAIIOB.
Koppemnsuus. [Ipsmoe u 00paTHOE AUCKPETHOE
npeobpazoBanue Oypre. Z-peodpazoBaHue.

4 I1K-9

Htoro

3 Beznenue B 1udpoBbie
bUIBTPHI

KUX-punbtper u BUX-punetper. UMmnynbcHas
XapaKTepPUCTHKA QUIBTPA. DTaIbl pa3padOTKU

¢unbTpa. Kpurepun cunreza. uibTp CKOIB3SIIETO

cpenHero. Meroasl pacyera ko3¢ GUIIHEHTOB

¢unbTpa.

TIK-8, TTK-

Htoro

4 MHOTOCKOPOCTHAS
00paboTKa CUTHAJIOB

Konnenmust 00pabOTKH PH HECKOJIBKUX CKOPOCTSIX.

JleruMmanus ¢ 1easiM marom. MHTeprosius ¢

HeJbIM maroM. MHOrokackagHoe IpeodpazoBaHme
Y4acTOTHI TUCKpeTH3auuu. [IporpamMmHuas peanusanus

nerumaropos. IIporpammuas peanuzanus

HHTCPIIOJIATOPOB.

I1K-9

Hroro

5 BII®D u okoHHEBIE
byHKIIIN

CriekTp OrpaHMYEHHOTO BO BPEMEHU CUTHAJIA.

JHuckpetHoe npeoOpazoBanue Oypbe Al OLIEHKU

CTEKTpa cUrHajia. Bupl OKOHHBIX (DYHKITHIA.

I1K-9

Hroro

6 Ludponas
MaHHITYJIS IS

KBagpartypnas monyisius. Co3e3iue cursania.

buroBas BeposTHOCTH OmMO0OK. CHMBOJIbHAS
ckopoctb. BPSK. QPSK. QAM.

2 I1K-9

Hroro

Hroro 3a cemectp

18

9. CamocrosiTejibHasi pabora
Bunel camocTosiTensHOM paboThl, TPYJOEMKOCTh U (POPMUPYEMBIE KOMITETEHIIUHN TIPEICTABIECHbI B

tabnuue 9.1.
Tabauna 9.1 — Buasl camocTosITeNbHON paboThl, TPYAOEMKOCTh M JOPMUPYEMBbIE KOMIETEHIIMH
Bunsl camocrosTensHol X & £ 2 % &
HasBaHus paszenoB a 25582 2 DopMBI KOHTPOIIS
paboThl ~ o o[F B =
5 cemectp
1 AHanoroserii IloaroroBka x 2 I1K-9, JlomamHee 3amanue,
uHTepdeiic BBOJA-BbIBOAA | IPAKTHUECKUM 3aHITUSIM, [1K-8 KonTponbHas pabora,
i cuctem LIOC CeMUHapam Omnpoc Ha 3aHAITHSIX,
Otyet mo nabopaTopHOit
[TpopaboTka JEKIIMOHHOTO 4 5 T patop
abor T
Marepuaia pabote, 1ec
Odopmenue oT4eTOB O 2
nabopaTopHBIM paboTaM
Hroro
2 KimoueBble onepanuu B | [TogroroBka k [1K-9, JlomarmHee 3amanue,
oocC MPAKTUYECKUM 3aHATUSIM, I1K-8 KonTponbHast pabora,
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ceMHHapam Onpoc Ha 3aHATHSX,
4 Otuert no nmabopaTopHOH
pabore, Tect, Dx3aMeH

[IpopaboTKa JIEKIIHOHHOTO
Mmarepuaia

OdopmieHre 0TYETOB 1O 2
nabopaTopHBIM paboTam

Hroro 8

3 Brenenue B uudposeie | [loarororka k 2 [1K-9, JlomamHee 3agaHue,

G TPHI MIPaKTUYECKUM 3aHATHM, I1K-8 Konrpomnsnas pabora,
CEeMHHapaM Onpoc Ha 3aHATHSX,

4 Otuer o mabopaTopHOH
pabore, Tect

[IpopaboTka JTeKITMOHHOTO
Mmarepuaia

OdopMieHre 0TIETOB TIO 2
nabopaToOpHBIM paboTam

Hroro

4 MHOTOCKOPOCTHAs IToaroroska K 2 [1K-9, JlomarirHee 3a1aHue,
00paboTKa CUTHAJIOB MPAaKTHYECKUM 3aHATHSIM, I1K-8 KoHTtposbHast pabora,
CEMUHapam Onpoc Ha 3aHATUSX,

4 Otuer o nabopatopHoit
pabore, Tect, Dx3ameH

[IpopaboTka JTeKIIMOHHOTO

MaTtepuana
OdopmieHne 0T4E€TOB MO 2
nabopaTopHBIM paboTaM
Hroro
5 BII® u okoHHEBIE ITonroroBka K 2 I1K-9, JlomarHee 3aj1aHue,
byHKIIIU MPAKTUYECKUM 3aHATHM, I1K-8 KonTponbHast pabora,
CEMHUHapam Onpoc Ha 3aHATHUSX,
TYET IO Ta0OPATOPHOU
[IpopaboTka JTeKIIMOHHOTO 4 0 5 © % Goparopro
abore, Tect
Mmarepuaia p ’
OdopmneHne 0T4EeTOB MO 2
nabopaTopHBIM paboTam
Hroro
6 Ludponas [ToaroroBka k 2 |IIK-9, [omamHee 3ananue,
MaHHITYJIS IS MPAKTUYECKUM 3aHATHM, I1K-8 KonTponbHast pabora,
CeMHHapam Ornpoc Ha 3aHATHSAX,
TYET 110 Ja0OPaTOPHOU
[IpopaboTka JTeKITMOHHOTO 4 0 5 © % GoparopHo
abore, Tect
MaTepuala p ’
OdopmieHune oT4eTOB O 2
nabopaTopHBIM paboTam
Hroro 8
Hroro 3a cemectp 48
IToaroroska u crada 36 DK3ameH
JK3aMeHa
Utoro 84
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10. KypcoBoii npoekT / kypcoBasi padora
He npenycmotpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /Uit OLICHKH yCIIeBAeMOCTH 00y4aI0IINXCs

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Ta6mmma 11.1 — bayuibHBIC OIICHKH JIJIS1 2JIEMEHTOB KOHTPOJIS

. N MakcumanbHbIi
. MaxkcumanbHbIH MaxkcumanbHbIH
DneMeHThl y4eOHOM 0aJut 3a mepuo Bcero 3a
Oamn Ha 1-yro KT ¢ |  Gamn 3a mepuon
NEeITEIbHOCTHU Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHeIl ceMecTpa
5 cemectp
JlomarmHee 3agaHue 4 4 2 10
KoHnTtposnbHas pabota 4 20
Ornpoc Ha 3aHATUAX 4 4 2 10
Otuer o nmabopaTopHOi 12 12 6 30
pabore
Wroro makcumym 3a 28 28 14 70
nepuos
OK3aMeH 30
Hapacraromum urorom 28 56 70 100
11.2. IlepecueT 0a/J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OansIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU Ipe/CTaBieH B Tabnuue 11.2.
Tabnuma 11.2 — [1epecueT 0anyioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU
baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% oT MakcuManbHOM cyMMbl 6aytoB Ha gaty KT 5
Ot 70% no 89% ot MakcuManbHOM cymMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUManbHOM cyMMbl 6aytoB Ha gaty KT 3
< 60% oT MakcuMasibHOI cyMMBbl 6aisioB Ha gaty KT 2

11.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOJAHYIO OLIEHKY

[TepecueT cymmbl OaJIJIOB B TPAAULIMOHHYIO M MEKIYHApPOJHYIO OLIEHKY IPE/ICTaBICH B Ta0sule

11.3.

Tabauna 11.3 — [lepecuer cyMMbl 0ajlsioB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OIICHKY

Hrorosast cymma 6asmios,

Onenka (I'OC) YUYUTBIBAET YCIICIIHO CIAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTnU4HO) (3aYTEHO) 90 - 100 A (OTIMYHO)
85-89 B (ouens xopormio)
4 (xoporo) (3a4TeHO) 75-84 C (xopormio)
70-74
D (ynonerBoputeabHO)
3 (yIOBIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)

2 (HeyOBJIETBOPUTEILHO) (HE
3a4TEHO)

Hwuxe 60 6aiuios

F (HeynoBneTBOpHUTEIBHO)
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12. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTieYeHHe JUCHUIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Iludporas moOumbHas paguocBsa3b [TekcT] : yaueOHoe mocobue mis By3oB / B. A. INankuH. -
2-¢ m3A., nepepad. u gom. - M. : Topsiuas nmunus - Temekom, 2012. - 592 c. (Hanmuume B OnOIMOTEKE
TYCVYP - 40 5k3.)
2. Iudposas o6paboTka curnaios : YdyeOHoe nmocobue it By30B / A. b. Cepruesko. - 2-e uz.
- CII6. : ITutep, 2007. - 750[2] c. (Hanmmuue B 6udmmoreke TYCVYP - 50 3k3.)

12.2. lonosiHuTEIBHAS TUTEPATYPA

1. [Hudposas obOpaboTka curHanoB : ydeOHoe mocobue mns By3oB / M. U. Kypsuwmii ;
denepanbHOE areHTCTBO 1O 00pa3oBaHWIO, TOMCKHI TOCYIApCTBEHHBI YHUBEPCHTET CHCTEM
yIpaBieHus ¥ paauodneKTpoHukH. - Tomck : TYCVYP, 2006. - 175[1] c. (nanuune B 6ubanorexe TYCYP
- 40 7K3.)

2. Iudposas obpadboTka curnainos : [lep. ¢ anri. / A. B. Onnenreiim, P. B. [agep ; nep. : C. A.
Kynemos ; pen. mep. : A. C. Henames. - M. : Texnocdepa, 2006. - 855[1] c. (Hanuuue B OMOIMOTEKE
TYCVYP - 70 3k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOH

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. HudpoBas o00paboTka curHaioB [DNEKTPOHHBIA pecypc|: MeToaudeckue yka3zaHUs K
nabopatopHeIM padotam 1o aucuuruinHe «L{udpoBas 06paboTka cCHTHAIOBY (5 CeMeCTp) CHEIHATbHOCTH
«VHpOKOMMYHHKAITMOHHBIE TEXHOJIOTUU U cucTeMbl cBsi3n» (koa 210700.62) / I'enbuiep A. A., AGenos P.
P., PoroxaukoB E. B. - 2013. 25 c. - Pexxum pmocryma: http://edu.tusur.ru/publications/3464 (nara
obpamenus: 09.07.2018).

2. Iudposas obpadorka curnanos. Yacte 1 [DnexTpoHHBIH pecypc]: Meroandeckue yka3aHus
[0 TPOBENCHUIO MPAKTUYECKUX 3aHATUH M OpraHu3aldd CaMOCTOSITENIbHONH paboThl CTYIEHTOB,
o0yJaromuxcs IO HaNpaBlICHUI0 TMOATOTOBKM OakamaBpoB 210700.62 «MH(DOKOMMYHHKAIMOHHEIE
TEXHOJIOTUM U CHCTeMbl cBs3u» / AGenoB P. P. - 2014. 53 ¢ - Pexum gocryma:
http://edu.tusur.ru/publications/3748 (mata oopamenus: 09.07.2018).

12.3.2. YueOHO-MeTOANYECKHE TOCOOHS IJISA JIUIL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI U
HHBAJHM/I0B

Y4eOHO-MeTOAMYECKHE MaTepUalbl ISl CAMOCTOATEILHOW U ayAUTOPHON paboThl 00y4aroIUXCs
W3 YHCIia JUI C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI U MHBAJIUIOB MPEIOCTABIAIOTCA B (hopmax,
AaalTUPOBAHHBIX K OTPAaHUYCHUAM UX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/I.

Jlist JInI ¢ HApYIIEHUSIMU 3PEHUS:

- B (popMe 2JIEeKTPOHHOTO JOKYMEHTA;

— B MIEYaTHOH JopMe YBETUUECHHBIM HIPHUPTOM.

JLJ1s1 JINI ¢ HAPYIICHUSIMHU CJIyXa:

- B (hopMe FJIEeKTPOHHOTO JOKYMEHTA;

— B Ie4aTHOM dopme.

JUJ1s1 JINL ¢ HAPYILIEHUSIMU ONIOPHO-IBUIaTEJIbHOIO aNapara:

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

- B MIEYaTHOH (opme.

12.4. IIpodeccuonabHbIe 0a3bl JaHHBIX H HH(POPMALHOHHBIE CIPABOYHbIE CHCTEMBbI

1. 1. Tlpu wu3yyeHMH JUCHMIUIMHBI pEKOMEHAyeTcs oOpamarbcst K 0azaM  JaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM U IMOUCKOBBIM cucTteMaM, K KoTopbiM y TYCVYPa oTKpbIT moctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. 2. Teopus u npakTrka nudpoBoit 00padoTku curnanoshttp: //www.dsplib.ru/
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13. MarepuaJibHO-TeXHHYECKOe oOecriedeHne TUCHUILIMHBI U TpedyeMoe MporpaMMHoe
ol0ecrnieueHue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecre4eHHuI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jis1 JJeKIIHOHHbIX 3aHATHH
Jns mpoBeneHUs 3aHATHN JICKUMOHHOIO THUIA, TPYIIIOBBIX U MHAMBHAYaJbHBIX KOHCYJbTALUH,
TEKYILEro KOHTPOJISI U MPOMEKYTOUHON aTTeCTallMM UCHOJb3yeTCsl yueOHasi ayAUuTOPHUs C KOJIMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HmeroTcss A€MOHCTpaLlMOHHOE 00OpyJOBaHME U Yy4eOHO-HarjsiHble mocoOus, oOecrneynBaromue
TEMATUUYCCKUEC NIUTIOCTPALUHU I10 JICKHUOHHBIM pa3JiciiaM JUCIUILIAHBI.

13.1.2. MaTepuajbHO-TeXHHYECKOE 1 MIPOrpaMMHOe ofecrneyeHne IJisl MPAKTHYEeCKUX 3aHATHH
VYuebnas aynutopus «{udposas cs3bp» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayAUTOpUs AJs MPOBEIEHUS 3aHATHI MPaKTHUYECKOTro TUIMA, yuyeOHasl ayIuTopus Ui

MIPOBE/ICHUS 3aHATUHN JIAOOPATOPHOTO THIIA
634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 309 aya.
Onucanue uMeromerocss 000py10BaHus:
- 10 paGouux cranuuii Ha 6aze mpoueccopos Intel Core 15;
- locka MarHUTHO-MapkepHas Brauberg;
- Otnanounsie mnatel DEO-NANO na 6a3e [IJIMC Altera Cyclone IV (4 mirt.);
- Otnagounsie wiatel DEO-CV-board na 6a3e IIJIUC Cyclone V (6 mT.);
- KommekT cnenuanuzupoBanHoi yueOHoi meben;
- Pabouee mecTo mpemnogaBates.
[TporpammHoe obecrieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Scilab

13.1.3. MaTepuajibHO-TeXHHYECKOEe U TPOrPaMMHOe ol0ecrniedeHue IS J1aGopaTOpHBIX padoT
VYyeOnas aynutopus «{udposas cBsi3b» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayluTOpHs AJS MPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yyeOHas ayIuTOpHs s

MIPOBE/ICHUS 3aHATHHN JIAOOPATOPHOTO THIIA
634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 309 aya.
Onucanne uMeromerocs 000py 0BaHus:
- 10 pabouux cranmii Ha 6a3e npoueccopos Intel Core 15;
- locka marHuTHO-MapkepHasi Brauberg;
- Otnanounsie mnatel DEO-NANO na 6a3e [IJIMC Altera Cyclone IV (4 mirt.);
- Otnagounsie iatel DEO-CV-board nHa 6a3e [TJIUC Cyclone V (6 mT.);
- KommniexT cnienmanuzupoBanHoi yueOHOU Mebenu;
- PaGouee mecto npemnoaasaress.
[TporpammMHoe oOecrieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Scilab

13.1.4. MaTepuaibHO-TeXHHYECKOE U MPOrPpaMMHOe o0ecriedeHue 1JIsl CAMOCTOSITeJIbHON PadoThI
JInst caMOCTOSITENIBHOW pabOThl MCTOIB3YIOTCS yueOHBbIE ayIUTOPHH (KOMITBIOTEPHBIC KIIacChl),
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PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obmactp, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, r. Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuna, 1. 47, 126 ayn.;
- 634034, Tomckas obisactb, r. Tomck, Bepuinnuna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meberb;

- komnbroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 5 mrt.;

- KOMIBIOTEpPHI MOJKIIOYECHBI K ceTH «/HTepHeT» W 00ecnednBaloT JOCTYH B JJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEILHYIO Cpely YHHBEPCUTETA.

[TepeueHs MpOrpaMMHOTO 0OECIICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUUIIIMHBI JJIS JIMI ¢ OTPAaHUYEeHHbIMU
BO3MO’KHOCTSIMHU 3/10POBbSI U HHBAJIH/I0B

OcBocHME IUCUUIUIMHBI JMLIAMU C OFPAaHUYEHHBIMU BO3MOKHOCTSIMM 3J0POBbsl U MHBAJINJAMU
OCYIIECTBISIETCS C MCIIOJIb30BAaHUEM CPECTB 00yUeHHs OOIIETO U CIEUATbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX C OOy4arOIIMMHUCS € HAPYWIEHHSIMM CJYyXa IPEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCWJIMBAIOLLEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEICTB U JAPYrUX TEXHUYECKUX CpPEICTB
npuema/nepenadn yueOHoi uHpopManuu B JOCTYHHBIX (popMax, MOOMIIBHOM CHUCTEMBI IPENoiaBaHUs
U1 00y4aroUMXcs ¢ MHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIMOHHON CHUCTEMBbl. YueOHas ayIquTopus, B
KOTOpOM 3aHUMaroTCs OoOydaroluecs ¢ HapylIeHHEeM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, IJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOIA.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PeHUSIMH IIPEYCMOTPEHO HCIIOJIb30BAaHKE B
JEKUMOHHBIX W Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTH IPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WIM cllaiila Ha SKpaHe) MpH IOMOIIM BHJIEOyBEIMUUTENell aisi KoM(pOpPTHOTro
IIPOCMOTpA.

[Ipu 3aHATHSX ¢ OOy4yarOIIMMHUCS € HApPYWIEHHMSIMH ONOPHO-ABUIaTeJIbHOI0 amnmnapara
HCIOJIb3YIOTCSl aJIbTEPHATUBHBIE YCTPOMCTBA BBOJa MHGOpPMAlMU U ApPYyrue TEXHUYECKUE CPE/ICTBa
npuema/nepeaayn yuyeOHol mHGoOpMaluu B JOCTYMHBIX (opmax, MOOMIBHON CHUCTEMBI OOydeHUs AJis
JIOJEHN C NHBAJIUIHOCTBIO.

14. OneHovHble MaTepHaJIbl U METOAUIECCKUE PEKOMCHAAIUH 110 OPraHU3allui U3YyYCHUSA
AUCHHUIIJIMHbI

14.1. ConepxaHue OLEHOYHBIX MATEPHUAJIOB U METOANYECKHE PEKOMEH AU
Jlnst otileHKH cTeneHru chOpMHPOBAHHOCTH U YPOBHS OCBOCHHS 3aKPEIJICHHBIX 32 TUCITUTLIMHON
KOMITETEHIIH I MCTIOB3YIOTCS OIIEHOYHBIE MaTepHaIbl B COCTABE:

14.1.1. TecToBbI€ 3a7aHUSA
Curnan c dyactotoi Oomnble 4YacToThl HaWKBUCTa MOMKEH TMOJABIATHCS JO YpPOBHS, HE
pazmuuumoro ALIIL:

A =201g(2°)

A =20lg(V15-2° )+6.02
Ay =201g(2% )+6.02

A =20Ig(V15-2°)

YacToTa muckperusanum mno reopeme KoteapHIKOBA JOKHA OBITH. ..
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60.]'[]:]]16 YEM MaKCHUMaJIbHAaA 4aCcTOTa CUIrHalJla

6osee yem B 10 pa3 Oombllie MaKCUMaJIBHOW YacTOTHI CUTHAJIA
paBHA MaKCUMAJIbHOM 4acTOTe CUTHAJA

0O0JIBIIIE YeM YIBOCHHAsE MaKCUMaJIbHAsl YaCTOTHI CUTHAJIA

Jns nByX JaHHBIX KOHEUHBIX TociemoBaTeiabHOCTe x(n) u h(n) ¢ mmuHOM N1 m N2
COOTBETCTBEHHO X CBEPTKA OMPEICIIICTCS KaK

nih(n) x(n
S h(n)-x(~n)

N=—o0

S hk)- e

k=—0

Zh x(n—k)

k=—o0

JenuMmanust B TudpoBoii 00pabOTKE CUTHAIOB — ATO. ..
MPOIIECC aHATIOTO-IU(POBOTO MPeoOPa30BAHMS CUTHAJIA
IPOILIECC MU(PPO-aHATOTOBOro MPeoOPa30BaHMsl CUTHAIIA
MIPOIIECC MOBBIIICHUS YaCTOTHI JUCKPETU3AINH

IIPOLIECC MOHMKCHHS YACTOThI TUCKPETH3AIUN

OxoHHbIe (QYHKIIMH UCTIONB3YIOTCS JUIA. ..

CIJIa)KMBaHMSI PE3KUX CKaYKOB B CUTHAJIE

CHIDKEHMs TpeOOBaHUHM K (QUIBTPY HUKHUX YaCTOT MPH JeLUMAIH

NOBBILIEHUS pa3peratonieit cnocodnoctr AL

NoJaBJIeHUs] OOKOBBIX JIETIECTKOB B CIIEKTPE OrPaHHMUEHHOI'0 BO BPEMEHU CUTHAJIa

JuckperHoe npeobpazoBanre Oypbe MO3BOJISET. ..
130aBUTHCS OT HAJIOXKEHUS CIIEKTpa

MOHU3UTH IIyM KBaHTOBAaHUS

MOBBICUTH OTHOILIEHNUE CUTHAJ/IIIYM

OLIEHUTH (hOpPMyY CHIEKTpa CUrHaIa

Ot pazpsgnoctu AL 3aBucwur...

BpeMsi 00pabOTKH OJHOIO OTCUETA

MHTEpBaJ AUCKPETU3ALNN

MaKCHUMaJIbHasl aMIUTUTY1a cuTHaia Ha Beixoae ALIIT
KOJIMYECTBO YPOBHEH KBAaHTOBAHUS CUTHAA B IBOMYHOUN opme

Ecnu ans maHHOTO MOJOCOBOTO CUTHAJNA rpaHuyHbIe 4acToThl nojockl (fL u fH) — nemnsie uncna,
KpaTHBIE MIHUPUHE MTOJIOCH CUTHAJIA, CUTHAI MOYKHO OI(poBaTh 0€3 HAJOKEHUSI C TEOPETUUECKON
MHUHUMAJIbHOW YaCTOTOMN

F (min)> f,,
(mln)>2f
Fs (min)=2
)=2

Fs (min

( -f)

Wutepnomnsiuus B udpoBoit 06paboTKe CUTHATIOB — 3TO. ..
MIPOIIECC aHATIOTO-ITU(POBOTO IPeOOPa30BaHUS CUTHATA
npoliecc IH(po-aHAIOrOBOTr0 MpeoOpa3oBaHMs CUTHATIA
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mponecC MOHMNKCHHUA YaCTOThI JUCKPCTU3ALUN
IMpOoNnECC MOBBIMICHUA YaCTOThI JUCKPETU3AIN

ypOBeHb IryMa KBaHTOBaHHA MOYXHO CHHU3UTH ABYMS crocodamu:
MHOI'OKACKa{Hasi UHTEPHOJIALMS U CII0JIb30BaHUE (PUIIbTPA HUKHUX YacTOT
BbIOOpKA C 3aI1acOM I10 4aCcTOTE U MOCIEAYIOIAs HHTEPIOIALHUS
yMmenblienue paspsaanoctu AT u ucnonp3oBanue GUIbTpa HUKHUX YacTOT
yBenuuenue paspsanoctu AL u BBIOOpKa ¢ 3amacoM 1o 4acToTe

[Tpu wucnonszoBanuu [IAIl HymeBoro mopsiaka Bo3HHKaeT 3pdekt sin(x)/X, mpu KOTOPOM
MIOCTETIEHHO YMEHBIIIAIOTCSI BBICOKOYACTOTHBIE KOMIIOHEHTBl CHTHama. ITOT 3(QQeKT MOKHO
KOMITEHCUPOBATh, IPUMEHUB

BBIOOPKY C 3aI1acoM I10 YacToTe

®BUY Ha Beixogae AT

®HY na Beixoae LIAIL

UPPOBON GUIBTP C XapaKTEPUCTUKOM X/sin(X).

[Ipu npeoOpa3zoBaHKUK YaCTOTHI AUCKPETU3ALMH C HELEJbIM IIaroM JACHUMaTop, HHTEPIIOISATOpP U
OHUY cnenyer pacmosaraTh CIEAYIOLUUM 00pa3oM:

UHTEpHoJATOp, neuumarop, GHY

JerumMarop, uarepnonstop, @HY

neuumarop, ®HY, narepriosnstop

uatepnonarop, DHY, nenumarop

B TpéxkackagHOM jgenuMarope IIard JACNUMAlUd JOJDKHBI  YIOBJIETBOPSITH CIEAYIOLIEMY
COOTHOIICHUIO:

M1>M2+M3

M1<M2>M3

M1=M2=M3

M1>M2>M3

Kaxkoe yTBepxaeHue sSBseTCs BEPHBIM?

BUX-punptp — 310 Heckonbko nocnenoparenbHbix KUX-punbtpos

BUX-¢punbpTphl peanu3oBaHbl HEPEKYPCUBHO, T.€. OHM BCET/1a YCTONYMBBI

ITpu oaunakoBoM KonuuecTBe KodpduuuentoB KUX-dpunptp nmeer Oonee peskuit cpes
XapaKTEPUCTUKH.

B ornuune or BUX-¢punsrpoB, KUX-GmibTpbl MOryr HMeETh CTPOro JIMHEHHYIO (a3oByIO
XapaKTEPUCTHUKY.

B3aumHo-koppensuroHHas QyHKIHUS. ..

DTO TO K€ CaMO€, UTO U CBEPTKa

DTO pa3oKeHHE CUTHAJA Ha TAPMOHUYECKHE COCTABIISIIOITNE

Ornpenenser CTpyKTypy CUTHAJNIA UJTU €TI0 OBEJAECHUE BO BPEMEHHBIX KOOPIMHATAX
DTO TOKa3aTeNlb CXO/ICTBA WJIM OOIINX CBOMCTB JBYX CUTHAJIOB

Teopernueckn MakKCMMaJIbHOE OTHOIIEHHWE MOIIHOCTH CHUTHala K MOIIHOCTH ITyMa KBaHTOBAaHMS
(SNR(q)) nns nuneitnoro AIII B cnyyae cMHYCOMIATBHOTO CUTHAJIA PABHO. ..

SNR(q) = 1/28 + 1,7 nb

SNR(q) =28+ 1,7 nb

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

SNR(q) =6,02B + 1,7 nb
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[udposas GuabTparys — 370...

pa3I0KEHUE CUTHAJIA HA TADMOHUYECKUE COCTABIISIONINE
3aIMUTA OT HAJIOKEHUs CIIEKTpa

II0JJaBJIEHUE ITOMEX I10CIIe IUCKPETHOTO NpeodpazoBanus Dypbe
CBEpPTKa CHTHAJIa C UMITYJIbCHOM XapaKTePUCTUKON (HhUiIbTpa

WNmnynbcHas xapakrepuctuka KUX-dunbtpa...

He MokeT ObITh CUMMETPUYHOM

OTO OTHOILLIEHUE AMILIUTY/bl CUTHAJIA HA BXOJI€ U BBIXOJIHOTO

Onpenensier CTpyKTypy CUTHajIa UM €T0 MOBEJECHUE BO BPEMEHHBIX KOOpAUHATAaX
CoBnanaet ¢ ko3 unmenramu puibTpa

Ecnu monoca wactor curnana yiexxut B guanazone 0-16 x['1p m curHan guckperusupoBaH 0Oe3
HaJOXEeHHs, MUHUMalbHas yactota HaiikBucra Oyzaer paBHa

128 xI'1g

64 kI

32 kI'g

16 k'

Kakoe yTBepxkieHHE SBIAETCS BEPHBIM?

KUX-hunpTpbl Ha NIpaKkTUKE HEPEATUIYEMBI.

KUX ¢unbtp nopsinka N conepkutT N JIMHUHA 3a1ep’KKU, @ KOJIMYECTBO KOI((UIMEHTOB PaBHO
2N.

NmnynbcHas xapakrepuctuka KUX-gunbTpa Bceraa umeeT CUMMETPUIO.

WNmnynbchas xapakrepuctuka KWX-gumbTpa Bcerga KOHEYHAa M IMOJHOCTBIO COBIMATAET C
kod(purmentamu pusbTpa.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
O606menHas cxema [{OC.
[Iporecc npeodbpazoBaHus aHATOTOBOTO CUTHAJIA B IU(PPOBOHA.
JluckpeTu3anys HU3K04aCTOTHBIX CUTHAJIOB.
JluckpeTH3anus MoJ0COBBIX CUTHAIIOB.
OnHOpPO/IHOE KBAHTOBAHUE U KOJUPOBAHUE.
HeomHopoaHOE KBaHTOBaHKE U KOJTUPOBAHHE.
Bri0opka ¢ 3amacom 1o 4acToTe Npu aHaJI0roBO-LU(POBOM ITpeoOpa3oBaHUU.
[Ipotecc g po-aHaaoroBoro mpeoodpa3zoBaHus.
OUIBTPHI 3aLIUTHI OT 3epKATbHBIX YaCTOT.
Bri0opka ¢ 3amacom 1o yactoTe npu nudpo-aHaIOroBoM npeodopa3oBaHUH.
Caeprka.
Koppensuus.
JII® u obpatnoe JI1D.
KUX-¢dunptper 1 BUX-punbtpsl.
[Tudposoii punbTp. OCHOBHBIE XapakTepucTuku. Kpurepuit cunresa.
Pa3HocTHOE ypaBHEHHE KaKk OCHOBA MTPOTPaMMHOM peann3aruu MudpoBoro GuibTpa.
Oransl pa3paboTKH HUGPOBBIX PUIBTPOB.
Jluneiinas azoBast xapaKTEepPUCTHKA.
Mertoap! pacueta koapdunuentos KNX-punprpa.
JlenuMmariysi ¢ 1eTbIM II1arom.
WHTepnomisums ¢ 1esbM aroMm.
[TpeoOpa3oBaHUE YACTOTHI TUCKPETU3AINH C HEIICIIBIM IIAaTrOM.
MHorokackagHoe npeo0pa3oBaHHe YaCTOThI JUCKPETH3AIHH.
HmnynbcHas XapakTepUCTHKa U NiepeJaTouHast GyHKIHS.

14.1.3. TeMbI KOHTPOJIBbHBIX padoT
I[Tpornecc mpeoOpa3oBaHMs aHAIIOTOBOI'O CHTHAJIA B IIM(POBOIA.
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Tymer kBauTtoBanust AL (ananmoroBo-1udpoBoii mpeoOpa3oBaTens).
MHorokackaaHas I1eIMManus 1 HHTEPIIOJISALIHSL.

14.1.4. TeMbI OIPOCOB HA 3aAHATHAX

[Tponecc mpeoOpa3oBaHMs aHAIOTOBOrO CHUTHaIA B U(poBoil. JAuckpeTn3anus HU3KOUYaCTOTHBIX
U TI0JIOCOBBIX curHanoB. OIHOPOAHOE M HEOJHOPOAHOE KBaHTOBaHHE U Koauposanue. IIponecc uudpo-
aHaJIOTOBOTO MPe0Opa30BaHUS.

Ceeptka B uugpoBoii ob6paborke curnanoB. Koppemsuus. IIpsmoe um oOpaTHOe AHMCKpETHOE
npeodpazoBanue Dypre. Z-nipeodpazoBaHue.

Tuner mudpoBsix GuiabTpoB: KUX-bunetper 1 BUX-buasTpel. MMmynbcHas XapaKTepuUCTHKa
¢unpTpa. DTansl paspadbotku ¢unbTpa. Kpurepun cunteza. @UIbTP CKOMB3AMIETO CpeaHEro. MeTombl
pacdeta K03 HUIMEHTOB (PHIIBTpA.

CriekTp OrpaHMYeHHOTO BO BpeMEHH cUrHana. J{uckperHoe mpeobdpasoBanue Dypbe A OLEHKH
CHEKTpa cUrHasia. Buabl OKOHHBIX (QYHKIUH.

[lepenaya nudpoBeix curnanoB. Ksanmparypras mopnynsius. Co3Be3nue curHana. butoBas
BEpOSATHOCTH omnOoK. CuMBosbHas ckopocTs. BPSK. QPSK. QAM.

14.1.5. TeMbI JOMANIHUX 3aaAHUHA
Mertouka paboTsl ¢ yaeOHOM 1 HaydHOH JuTeparypoit. Opopmitenne yaeOHbIX padoT.
Pabora B cucreme Scilab. MccienoBanue Moene nenei 1 CUrHajIoB.
Pacuer nudpoBbIx GuIBTPOB.
PacueT mapameTpoB neruMaropa U HHTEPIOJISATOpa.

14.1.6. Tembl 1a00paTOPHBIX PadOT
BBenenue B cpeny nporpaMMHUpOBaHHUSL.
OWIBTP CKOMB3SIIETO CPETHETO.
[TpumeHeHne OKOHHBIX (DYHKITHIA.
OnHOpoIHOE KBAaHTOBAHUE.
Jlenumanusi U MHTEPIIONSALHNS C LENbIM ILIarOM.

14.2. TpeGoBaHus K OLEHOYHBIM MATEePHaJIaM JIJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbSI M MHBAJIHI0B
Jig 1M ¢ OrpaHMYEHHBIMHM  BO3MOJKHOCTSMM  3JI0POBbS M HMHBAIUAOB IPELYCMOTPEHBI
AOIOJIHHUTECIIBHBIC OIICHOYHBIC MaTCpHAJIbl, ICPCUYCHDb KOTOPBIX YKAa3aH B Ta6J'II/IH€ 14.
Tabnuua 14 — JlonoiaHUTENbHBIE MaTepUallbl OLICHUBAHUS /IS JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3J0POBbA U MHBAJINJI0B

Kareropun Buibl 1ONOTHUTENBHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISI U OLIEHKH
o0yyaromuxcs MaTEpUaJIOB pe3yibTaToB 00yUeHUs

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapyuieHusIMH
ciyxa

[TpenMymecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobecetoBaHue 1o BOIpocaMm kK 3aueTy, | IIpeumyriecTBeHHO ycTHas MpoBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaIbHO)
C HapyueHusiMu Pemienne qucTaHIIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE paboThl, MUCbMEHHBIE | [IpenmyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOoCTOSITeNIbHbIE PabOThI, BOIPOCHI K MEeTOoJaMu

anmnapara 3a4ery

C orpannueHusiMu o | TecTsl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEpPKA
00IIeMeTUIIUHCKUM paboThI, BOMPOCHI K 3aUeTy, METOAAMH UCXOS U3 COCTOSIHUS
MTOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | 00YYaroIIerocsi HA MOMEHT ITPOBEPKU

14.3. MeToauyeckue peKOMEHIALMHU 0 OLEHOYHBIM MATEPHAJIaM ISl JIMI] C OTPAHNYEeHHBIMHU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIHU/I0B
Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS. M HMHBAJIUJOB IPeycMaTPUBAETCS
noctymHast popma MpeaoCTaBICHUS 3aIaHUN OLIEHOYHBIX CPEJICTB, & UMEHHO:
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- B IIeyaTHOI popme;

- B IIEYaTHOH (OpMeE C YBEIIMUYCHHBIM HIPUDTOM;

- B ()OpMe TEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTECHHUS aCCUCTEHTOM 3aJ[aHusl BCIYX;

- IpeIoCTaBICHHUE 33/1aHHS C UCIOIb30BaHUEM CyPIOTIEPEBOIA.

JIunam ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 310POBbS M WHBAJIHMIAM YBEIMYMBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. Jljisi Takux OOydaromuxcsi IMperycMaTpHBacTCs
noctynHas popma MpeaoCcTaBICHUS OTBETOB Ha 3aJJaHuUs, @ IMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa oOlLeHMBaHHS pE3yIbTATOB OOYYEHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXXHOCTSMH
3[0POBbSl ¥ MHBAJIWJIOB [0 JUCIMIUIMHE MPEAyCMaTPUBACT NpeAoCTaBIeHUe WHpopManuu B (opmax,
aJlalITUPOBAHHBIX K OTPAaHHYCHUSIM X 3[JOPOBBS U BOCIPUATUS HH(OPMALIUH:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PEeHMsI:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B II€4aTHON (popMe YBEITMUCHHBIM IIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IICYATHOH (opme.

J1J151 JIMIL ¢ HAPYIIEHHSIMH ONOPHO-IBUTATEIbHOI0 anmnapara:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

[lpn HEOOXOAMMOCTH Uil JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSi M HMHBAJIUIOB
IpoLeaypa OLICHUBAHUS PE3yIbTaTOB 0O0YUYEHUSI MOXKET IIPOBOANUTHCS B HECKOJIBKO ITAIOB.
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