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Hanpasnenune mnoarorosku / crenuanbHOCTh: 11.03.02 UHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH H
CHCTEeMBbI CBSI3U
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2 [IpakTUdeckue 3aHATHS 18 18 9acoB
3 JlaGopatopHble paboThI 18 18 4acoB
4 Bcero ayautopHbIX 3aHITHI 60 60 9acoB
5 CamocrosTenbHas pabora 48 48 4acoB
6 Bcero (06e3 ax3amena) 108 108 9acoB
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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.

PCC A. B. ®ateeB
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,
MO3BOJISIOIIMX OCYLIECTBIIATh aHAIN3 (PYHKLIMOHUPOBAHM, pa3pabOTKy U TEXHHYECKOe OOCIIyKHBaHUE
yCcTpOHCTB LU(POBOIl 00paOOTKM CUTHAJIOB, a TAaKXKe W3y4YE€HUE COBPEMEHHBIX CPEICTB KOMIIBIOTEPHOIO
MOJIeIMpOBaHus 0a30BbIX MeTO10B U anroputmos L[OC.

2. MecTo aucuuniauHbl B cTpykrype OIIOII

Huctummna «udposas o6padotka curnanos» (b1.B.O/1.8) otHOCHTCS K 610Ky | (BapuaTuBHas
4acTh).

[TpenmecTBYOMUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMHA  HadajdbHBIC 3HAHUS, SBISIOTCS:
JluckpeTHas Mmaremartuka, MaTemMaTuyeckue METOAbl  ONMUCaHWs  CUTHaIOB, (CXeMOTEeXHUKa
TEJICKOMMYHUKAIIMOHHBIX YCTPONCTB, DIIEKTPOHHKA.

[TocneayromumMu AUCUUTUTMHAMH ABIISAIOTCS: OOIIas Teopus CBS3H.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHUE CIEAYIOLUINX KOMIIETCHIIMI:

— IIK-8 ymeHueM coOupaTh M aHaIM3UPOBaTh MH(MOPMALMIO Ui (POPMUPOBAHUS HCXOTHBIX
JAHHBIX JUISl IPOEKTUPOBAHUS CPEACTB U CETEH CBSI3U U MX AJIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOAUTH pAacyeTbl IO MPOEKTY CETEH, COOPYKEHUH U CpPEACTB
MH(POKOMMYHUKAIMI B COOTBETCTBUM C TEXHHYECKUM 3a/laHUEM C HCIOJIb30BAHUEM KaK CTaHIApTHBIX
METOJIOB, IPUEMOB U CPEJCTB aBTOMATU3ALIMK MPOEKTUPOBAHHUSA, TaK M CaMOCTOSITEIbHO CO3/1aBa€MbIX
OpPUTMHAIIBHBIX MPOTPaMM;

B pe3ynbrare nzyueHuss AMCUUITINHBI 00 yYaOLIUICS TOJKEH:

— 3HaTh METOJAbl MAaTEMaTUYECKOIO0 ONMCAHMS JMHEWHBIX IUCKPETHBIX CHCTEM; OCHOBHBIE
3Tanbl MPOEKTUPOBAHUS LUQPPOBBIX (GUIBTPOB; OCHOBHBIE METOJAbI CHHTE3a M aHalIM3a YacTOTHO-
n30upaTenbHbIX LUQPOBBIX (QUIBTPOB; METOJIbl MAaTEMAaTHUYECKOIO ONMUCAHUS LU(POBBIX (QUIBTPOB B
BHUJE CTPYKTYpPBI; METOJl aTEMATUUYECKOTO ONUCAHUS JUCKPETHBIX CUTHAJIOB C IOMOILBIO TUCKPETHOIO
npeodpazoBanus dDypee ([AIID); anroputm ObicTporo mnpeodpazoBanusi Pypwre (BIID); npuHUUIEI
OLIEHKU LITYMOB KBaHTOBaHMs B IIM(PPOBBIX (PUIbTpaxX ¢ (PUKCHPOBAHHON TOUYKOW; MPUHLIUIIBI TOCTPOCHHUS
CUCTEM OJIHOKPATHOW MHTEPIOJIALNYU U IeUMaIUH;

— yMeTb OOBSCHATH MaTEeMaTHYECKOE OINUCAHWE JMHEWHBIX IUCKPETHBIX CHCTEM B BHJIE
QJITOPUTMOB; BBINIOJHATH KOMIIBIOTEPHOE MOJIEIMPOBAaHUE JTMHEUHBIX AUCKPETHBIX CUCTEM HAa OCHOBE MX
MaTEeMaTHYeCKOro ONHUCaHMs; 3aJaBaTh TPeOOBaHUS K YAaCTOTHBIM XapaKTepUCTHKaM HU(POBBIX
¢ubTpoB; 000CHOBBIBaTH BbIOOp THma mupposoro ¢mibtpa, KNUX wnmmum BUX (¢ xoHeyHoil wim
0EeCKOHEYHOW MMIYJIbCHOW XapaKTEPUCTUKOMN); CUHTE3UpOBaTh HU(POBON QMIBTP U aHAIM3UPOBATH €r0
XapaKTepUCTUKH CPEJICTBAMU KOMIIBIOTEPHOIO MOJEIUPOBAHMS; OOOCHOBBIBATH BBIOOP CTPYKTYpPBI
nudpoBoro ¢GuIBTPa; BHIMOJHATH KOMITBIOTEPHOE MOJEIHPOBAHUE CTPYKTYPHI HMU(POBOTO (PHIBTPA;
BBIYUCIATH JIID nucKkpeTHOro curHanga ¢ momoupo anroputMoB bIID cpencTtBaMu KOMIBIOTEPHOIO
MOJIETTUPOBAHUS; OOBSACHATH MPUHIUIIBI TOCTPOCHUS CUCTEM OJHOKPATHOW MHTEPIIONSIIIMY U ACIUMaLUH.

—  BJaJeTh HaBbIKaMH COCTaBJIECHUS MAaTEMaTHYECKUX MOJEIEH JTMHEWHBIX IUCKPETHBIX CUCTEM
U JUCKPETHBIX CUTHAJIOB; HABBIKAMHM KOMIIBIOTEPHOTO MOJEJIMPOBAHMSI JIMHENHBIX JTUCKPETHBIX CHCTEM;
HaBbIKAMU KOMIIBIOTEPHOTO MPOEKTHUPOBaHUS UU(PPOBBIX (PUIBTPOB; HaBBIKAMH KOMIIBIOTEPHOIO
Beruncienus: [I1P na ocHose BITD.

4. O0beM TUCUMIIMHBI M BUJIbI Y4eOHOH padoThI
OO0masi TpyIoeMKOCTh ITUCIHUIUIMHBI cocTaBiseT 4.0 3a4eTHBIX EIWHUIBI U TPEACTaBICHA B
Tabimue 4.1.
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Tabmuma 4.1 — Tpy10eMKOCTh TUCIUTLIAHBI

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
Odopmienue oTyeToB 1O JaOOpaTOPHBIM paboTaM 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 QM CHUIITHHBI
5.1. Pa3nesnsl JUCHUIIIMHBI 4 BUALI 3aHATHHA
Paznensl AMCUMITIIMHBI U BUBI 3aHATHI NpUBeeHbI B Tabuie 5.1.
Tabnuna 5.1 — Pa3nensl IUCHMIUIMHBI M BUIBI 3aHATUN
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)
CopneprkaHue pa3iesoB AUCIUILIAH (IT0 JIEKIHsIM) TIPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (TI0 JICKIIHSIM)
Hazpanwus paznenos CozepaHue pas/ieoB TUCIHIITHHEE (o nekmusv) £ 8 £ 22 = % 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-
¢GubTpBL. IMIynbcHas XapakTepUCTHKA (QHIIBTpPA.
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.
Jlermarust ¢ uenbiM marom. Mateprossiums ¢
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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5.4. CooTBeTcTBHE KOMIIETEHIM, (POPMUPYEMBIX IPHU U3YUYEHHUHU TUCUMUIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHIA
IpeJCTaBIeHO B Tabmule 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIICTCHIIMM, (POPMUPYEMBIX TPH H3YYCHHHU TUCIUIUIMHBI, U BHJIOB
3aHSATUN

Bunp! 3ansatuit

DOopMBI KOHTPOJIA

Kowmrie
TCHIIU
Hu

< . . S - o< < .
E &3z =2v i O = awv

Jle
K

=
o
oo
+

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

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

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

7. JlabopaTopHbie padoThl
HanmenoBanwue mabopaTopHbIX paboT npuBeneHo B Tadmure 7.1.
Tabmuma 7.1 — HauMeHoBaHKe 1aO0paTOPHBIX pabOT

[
Ha3zBanus pasnenos HaumenoBaHue 1a00paTopHBIX paboT (8 € 38L= % S
5 cemectp
1 AHanorosbIit Bseznenue B cpeny nporpaMMHUpOBaHMS. 2 IIK-8, TIK-
uHTepdeiic BBOIA- 9
pd A OnHOpOAHOE KBAHTOBAHKE. 4
BeIBOAA 1151 cuctem 1JOC
Hroro 6
3 Beenenue B uudpoBbie | DUIBTP CKOJIB3SIIETO CPETHETO. 4 I1K-9
WIIBTPHI
(pubTp Hroro 4
4 MHOTOCKOpOCTHas Jlennmanust 1 UHTEPIIOJISINUSA C LIEJIBIM IIaroM. 4 TIK-8, ITK-
TKa CUTHAJIOB
00paboTKa CUTHAJIO iroro 4 9
5 BII® u okoHHBIE [TpumeHeHne OKOHHBIX (DYHKITHHA. 4 IIK-8, TIK-
(byHKLM Uroro 4 9
Hroro 3a cemectp 18
8. IpakTHyeckune 3aHATHSA (CEMMHAPBI)
HaumeHoBaHMe NIpaKTUYECKUX 3aHATUN (CEMHUHAPOB) MpUBEAEHO B Tabmuie 8. 1.
Tabnuna 8.1 — HaumeHoBaHMe NpaKTUYECKUX 3aHITHH (CEMUHApPOB)
v [
HasBanwus pasenos HauMeHOBaHYe PAKTHUYECKUX 3aHATHIA (cemuHapoB) £ 2 £ 8L = & 2
5 ceMecTp
1 AnasioroBslit [Ipouecc npeobpazoBaHus aHAIOTOBOTO CUTHAJIA B 2 I1K-9
uHTepdeiic BBoaa- u¢poBoii. JluckpeTnsanus HU3KOYaCTOTHBIX U

BbIBOJIa [1s1 cucteM L{OC | mosmocoBbix curHainoB. OQHOPOIHOE U HEOJHOPOIHOE
KBaHTOBaHUE U konupoBanue. [Iporecc nudpo-
aHAJIOTOBOTO MIPEOOpa30BaHUS.

Hroro 2
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2 KiroueBble oniepanuu B
ocC

Cgeprtka B 11u(poBoit 00pabOTKE CUTHAJIOB.
Koppemnsmus. [Ipsmoe u oOpaTHOE TUCKPETHOE
npeobpazoBanne Oypre. Z-npeodbpazoBaHue.

Hroro

I1K-9

3 Beenenue B niudposbie
G TPHI

KUX-bunstpsr 1 BUX-bunsTpsl. UMiynbcHas
XapakTepucTuka puibpTpa. Itansl pa3paboTKu
¢unbrpa. Kpurepun cunresza. uinbTp CKOIB3SIIETO
cpeanero. Merossl pacyera k03 uuneHTon
¢bunsTpa.

Hroro

ITK-8, I1K-

4 MHOroCKOpOCTHas
00paboTKa CUTHAJIOB

Konnenmus 00paboTKH MpU HECKOJIBKUX CKOPOCTSIX.
Heunmanus ¢ uensiM mwaroM. MHTEpnosanus ¢
LIEeTBIM maroM. MHOTOKackaIHOE TpeoOpa3oBaHue
4acTOThI AUCKpeTn3auuu. [IporpamMmmuas peanuzanus
neuumaToposB. [Iporpammuas peanuzanus
HHTEPHOJISITOPOB.

Hroro

I1K-9

5 BII®D u okoHHEBIE
byHKIIIN

CriekTp OrpaHMYEHHOT0 BO BPEMEHU CUTHAJIA.
JuckpeTtHoe npeobpazoBanue Oypbe A OLEHKU
CTeKTpa curHaja. Bupl OKOHHBIX (DYHKITHIA.

Hroro

I1K-9

6 Ludposas
MaHUTTYJIS IS

KBanparypnas monymsusi. Co3Be3ine CUrHania.
buroBas BeposiTHOCTH ommOOK. CHMBOJIbHAS
ckopoctb. BPSK. QPSK. QAM.

Hroro

I1K-9

Hroro 3a cemectp

18

9. CamocrosiTeqibHAsA padoTa

Bunpl camocTosTensHON paboThl, TPYA0EMKOCTh U OPMHUpPYEMbIE KOMIIETEHIIUH NPE/ICTaBICHbI B

tabmue 9.1.
Tabnuna 9.1 — Buasl caMmocTosTeNbHOM paboThI, TPYAOEMKOCTh M JOPMUpPYEMBbIE KOMIIETEHIIMH
Bunsl camocTosTenbHoll X & 4 2 % &
HasBanus pasznenos g 235 E g Z DOpMBI KOHTPOJIA
paboThI ~ o &F o =
5 cemecTp
1 AHanoroseIi IToaroroBka x 2 [1K-9, JlomarHee 3amanue,
uHTepdeiic BBOJA-BHIBOAA | TPAKTHUECKUM 3aHITUSIM, I1K-8 KonTponbHast pabora,
s cuctem LHOC ceMHHapam Onpoc Ha 3aHATHSIX,
TYET 110 Ja0OPaTOPHOU
IIpopaboTKa JIEKIIHOHHOTO 4 O 5 © % GopatopHo
abore, Tect
MaTepuala p ’
OdopmMneHre 0T4ETOB 1O 2
nabopaTopHBIM paboTam
Hroro
2 KimroueBble onepanuu B | [TogroroBka k I1K-9, JlomarHee 3a1anue,
oocC MPAKTUYECKUM 3aHATHUSIM, I1K-8 KonTponbHast pabora,
ceMHHapam Onpoc Ha 3aHATHSIX,
TYET 110 J1a TOpHOH
[TpopaboTKka JEKIIMOHHOTO 4 0 5 © % 6(;53 OPHO
MaTepuana pabote, Tect, Dk3ameH
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OdopmieHune oT4eTOB 1O 2
nabopaTopHBIM paboTaM
Hroro
3 Beenenue B mudpoBeie | [logroroska I1K-9, Jomainee 3ananue,
bubTpHEI MIPAKTUYECKUM 3aHATHIM, I1K-8 KouTponbHas pabora,
CeMHUHapam Onpoc Ha 3aHATHSX,
Otuet no nabopaTopHOH
[TpopaboTKka JEKIIMOHHOTO 4 5 T patop
abore, Tect
Mmarepuala p ’
OdopmieHne oT4eTOB 1O 2
nabopaTopHBIM paboTaM
Hroro
4 MHOTOCKOpOCTHAs IloaroroBka x [1K-9, JlomaniHee 3aj1aHue,
00paboTKa CUTHAJIOB MPAaKTHYECKUM 3aHATHSIM, I1K-8 KoHTtposbHas pabora,
CEMHUHapam Onpoc Ha 3aHATUSX,
TYET 10 J1JabopaTopHOH
[TpopaboTka JEKIIMOHHOTO 4 0 5 T :5 p
T T, DK3aMeH
MaTepuana pabote, Tect, DKk3ame
OdopMieHrEe OTIETOB TIO 2
nabopaTOpHBIM paboTam
Hroro 8
5 BII® u oxoHHBIE IloaroroBska k 2 [1K-9, JlomalirHee 3agaHue,
byHKIIH MPaKTUYECKUM 3aHATHM, [1K-8 Kontponbnas pabora,
ceMHHapaMm Onpoc Ha 3aHATHSX,
Otuer no nabopaTopHoOi
[TpopaboTka JEKIIMOHHOTO 4 5 T patop
abor T
Marepuaia pabote, 1ec
Odopmienue oT4eToB 1O 2
nabopaTOpHBIM paboTaM
Hroro
6 Lludpposas IToaroroska k 1K-9, Jomainee 3aganue,
MaHUIYJIALUS MIPAKTUYECKUM 3aHATHUSM, [1K-8 KonTponbHas pabora,
ceMHHapaMm Ompoc Ha 3aHATUSX,
Otuer no nabopaTopHOi
[TpopaboTka JEKIIMOHHOTO 4 5 T patop
abor T
Marepuaia pabote, 1ec
OdopmieHune oT4eTOB 1O 2
nabopaTopHBIM paboTaM
Hroro 8
Hroro 3a cemectp 48
[ToaroroBka u cnaya 36 DK3amMeH
JK3aMeHa
Hroro 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 y4eOHOI 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 TOUKHU MpeAcTaBieH B Tabuuue 11.2.
Tabnuma 11.2 — [lepecueT 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 OaytoB Ha naty KT 3
< 60% oT MakcumasibHON cyMMbI OaioB 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-¢ u3n., nepepad. u gom. - M. : I'opsiuas nunus - Tenekom, 2012. - 592 c. (manuuue B OuOIMOTEKE
TYCVYP - 40 5k3.)
2. Iudposas o6paboTka curnanos : YdyeOHoe nmocodue st By30B / A. b. Cepruenko. - 2-e uz.
- CII6. : ITutep, 2007. - 750[2] c. (Hanmmuue B 6udmmoreke TYCVYP - 70 2k3.)

12.2. lonosiHuTEIBHAS TUTEPATYPA

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

2. Iudposas obpadoTka curnainos : [lep. ¢ anri. / A. B. Onnenreiim, P. B. Hadep ; 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. O0s13aTe/ibHBIE 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. http://lwww.dsplib.ru/

13. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILIMHBI U TpedyemMoe nporpaMMHoe
o0ecrneyenune

13.1. O0uue TpeOGOBaAHUA K MATEPUATBHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreYyeHH 10
AMCUHMILINHBI

13.1.1. MaTepuaJibHO-TeXHHMYECKOE U POrPaMMHOe o0ecriedeHue JJIsl JJEeKIIMOHHBIX 3aHATH I
Jlns mpoBeneHusi 3aHATUH JIGKIMOHHOTO THUIA, FPYNMOBBIX M WHIUBUIAYaTbHBIX KOHCYJIbTALUH,
TCKYIICTO KOHTPOJIA U HpOMGHCYTOqHOﬁ aTTeCTallu UCIIOJIB3YCTCA y‘-IGGHaSI ayauTopus ¢ KOJIMYCCTBOM
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MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
NmeroTcsi AeMOHCTpallMOHHOE O0OpyJOBaHWE M y4eOHO-HATJSIHBIE TMOCOOMS, OOeCreYnBaIOIINe
TEMaTUYECKHE UJUTFOCTPAIUY 110 JICKIIMOHHBIM pa3zieliaM JUCIUILTUHBL.

13.1.2. MaTepuajbHO-TeXHHYECKOE U MPOrpaMMHOe ofecrneyeHne 1Jisl MPAKTHYECKHUX 3aHATHH
VYuebnas aynutopus «L{udposas cBs3b» ocHoBana coBmecTHO ¢ Keysight Technologies
yueOHasi ayAuTOpus AJs MPOBEEHUS 3aHATHI MPaKTHUYECKOTro TUIMA, yuyeOHas ayIuTopus Ui

MIPOBEJICHUS 3aHATUH JIA0OPATOPHOTO TUTIA
634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 309 ay.
Omnucanue UMEIOIIErocs 000PYIOBaHUS:
- 10 pabouux cranmuii Ha 6a3e npoueccopos Intel Core 15;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Otnagounsie watel DEO-NANO nHa 6a3ze [TJIMC Altera Cyclone IV (4 mT.);
- Ornagounsie mwiatel DEO-CV-board na 6aze IIJIUC Cyclone V (6 mT.);
- KommutekT cnenuann3upoBaHHON yueOHOM Mebenu;
- Pabouee mecto npenopasares.
[TporpammHuoe obecrieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Scilab

13.1.3. MaTepuajbHO-TeXHHYeCKOe 1 POrpaMMHOe olecriedeHne 1Jis1 JIa00paTOPHBIX padoT
VYuebnas aynutopus «L{udposas cs3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHas ayluTOpHs AJISl NPOBEACHUS 3aHATUI MPAKTUYECKOTo THIA, yyeOHas ayIuTOpHs AJs

MIPOBE/ICHUS 3aHATUHN JIAOOPATOPHOTO THITA
634034, Tomckas obnacts, r. Tomck, Bepumauna ynuna, a. 47, 309 aya.
Onucanne uMeronerocs 000py10BaHus:
- 10 pabouux cranmii Ha 6a3e npoueccopos Intel Core 15;
- locka marHuTHO-MapkepHasi Brauberg;
- Otnanounsie mnatel DEO-NANO na 6a3e [IJIUC Altera Cyclone IV (4 mirt.);
- Otnagounsie wiatel DEO-CV-board na 6aze ITJIUC Cyclone V (6 mT.);
- Komnnext cnienmanuzupoBanHoi ydeOHON Mebenu;
- Pabouee mecTo mpemnogaBates.
[TporpamMmmHoe obecrieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Scilab

13.1.4. MaTepuajibHO-TeXHUYECKOE U POrPaMMHOE 0oOecneyeHue 1JIs1 CaMOCTOATEIbHOH padoThl
s camocToATenbHOW pabOThl MCIONB3YIOTCS y4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIAccChl),
PacrojIoKEHHBbIE IO aJpecaM:
- 634050, Tomckas obmactp, T. ToMck, Jlennna npocmexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMck, yi. Kpacnoapwmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMmck, Bepmmauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmauna ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:

CornacoeaHa Ha noprane Ne 38333 11



- yueOHas meberb;

- komnbiotepsl kinacca He Hiwke [I9BM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMHBIOTepBI IIOAKJIIFOUECHBI K CCTHU ((I/IHTepHeT» )41 06€CH€‘-II/IBaIOT I[OCTYH B BHGKTpOHHyIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPElY YHUBEPCUTETA.

[TepedeHp mMporpaMMHOTO OOECIICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHHYECKOe O0ecrieyeHne M CUMILTUHBI JIS JTUI ¢ OTPAaHUYeHHbIMH
BO3MOSKHOCTSIMH 3/10POBbSI U HHBAJINI0B

OcBoeHUE TUCHHUIUIMHBI JIMIIAMH C OFPAHUYEHHBIMHA BO3MOXKHOCTSMH 370POBbS U MHBAIHMIAMU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUs OOIIET0 U CIIeUaTbHOIO Ha3HAYCHHUS.

[Ipu 3aHsATHAX € OOYYAIOIMMUCS € HAPYIIEHUSIMM CJyXa TMPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYJIbTUMEIUWHBIX CpPEACTB U JPYIrUX TEXHUYECKUX CPEICTB
nprema/mepeaadn yaeOHoH WHPOpPMAIMU B JAOCTYIHBIX (hOpMax, MOOWIBHOH CHCTEMBI TPEIOIaBaHUS
U O0yYaroUUXCs C WHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBbl. YueOHas ayauTopus, B
KOTOpPOU 3aHUMAIOTCS OOydYaroIuecs ¢ HApyIICHHEM Cclyxa, 00OpyIOBaHA KOMITBIOTEPHOU TEXHUKOM,
ayJIMOTEXHUKOM, BUJCOTEXHUKOM, 3JIEKTPOHHOU JOCKOM, MYJIbTUMEIUNHON CUCTEMOII.

[Ipu 3aHATHSAX C 00YYAIONIUMHUCS ¢ HAPYIIEHUSIMHU 3PEHUSIMU TIPEIYCMOTPEHO UCIIOIH30BAHUE B
JEKUMOHHBIX U Y4YEOHBIX ayIUTOPHUSAX BO3MOKHOCTH IPOCMOTpPA YJAJICHHBIX OOBEKTOB (HAIpHUMeED,
TeKCTa Ha JOCKEe WIM Cllalij]a Ha SKpaHE) MPU IOMOIIU BHJICOYBEIHUYHUTEICH T KOMGPOPTHOTO
MPOCMOTpA.

[Ipu 3aHsATHAX ¢ OOydYaOMIUMHCS € HAPYUIEHUSMH ONOPHO-JABUIaTEeJbHOI0 amnmnapara
UCIONIB3YIOTCSl allbTePHATUBHBIE YCTPOICTBAa BBOAa WHGOpPMAIMU M APyrue TEXHUYECKUE Cpe/ICTBa
npuema/nepeaayn yuyeOHoM MHPoOpManuu B JAOCTYMHBIX (opMax, MOOMIIBHON CHUCTEMbI OOy4YeHUs s
JIIOJIEH C MHBAIMTHOCTBIO.

14. OneHovHble MaTepHaJIbl U METOAUIECCKUE PEKOMCHAALUH 110 OPraHU3allui U3Yy4YCHUS
AUCHHUIIIMHBI

14.1. ConepxxaHue OLIEHOYHBIX MATEPHATIOB U MeTOANYECKHE PEKOMEHAAMHU
I[J'ISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHUA Saerl'IJ'IeHHI)IX 3a I[I/ICIII/IHHHHOﬁ
KOMIIETEHIINI UCOJIB3YIOTCS OLIEHOYHBIE MATepUaibl B COCTaBE:

14.1.1. TecToBbIe 3a1aHUA
Curnan c yacroroil Oosblie 4vactoTsl HalkBUCTa JOMKEH MOAABIATHCS A0 YpPOBHS, HE
paznuuumoro ALIIT:

A =201g(2%)

Ao = 20Ig(V1.5-2° }+6.02
A = 201g(2°)+6.02

Ay =20lg(V15-2°)

Yacrota quckperu3aiuu mno reopeme KorenbHIKOBa JOMKHA OBITh. . .
0O0JIbIIIe YeM MaKCHMaJIbHAS YacTOTa CUTHAJIA

6onee yem B 10 pa3 Gorbllle MAKCHMALHOM YaCTOTHI CUTHAJIA

paBHA MaKCUMAJIbHOHM YacTOTe CUTHAJIA

0OJIBbIIIe YeM YABOCHHAS MaKCHMaJlbHasl 4YaCTOTHI CHTHAIA

Jns AByX JaHHBIX KOHEYHBIX TMocliefoBarenbHocTedd x(n) m h(n) ¢ mmunoit NI u N2
COOTBETCTBEHHO MX CBEpPTKA OIPEACIIACTCS KaK
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> h(n)-x(=n)

n=—w©

S hk)- e

k=—00

S h(k)-x(n—k)

k=—c0

HenuManust B TudpoBoii 00pabOTKE CUTHAIOB — ATO. ..
MPOIIECC aHaIOro-U(POBOro MpeoOpa3oBaHMs CUTHAIIA
IPOIIECC MU(PPO-aHATIOTOBOTO MPEOOPA30BAHMS CUTHAIA
MPOIIECC MOBBIIICHUS YaCTOTHI JUCKPETU3AINH

MIPOLIECC TTOHMKEHHS YaCTOThI IUCKPETU3AIIUU

OxkoHHBIEC (DYHKIIUU UCTIONB3YIOTCS JUIS. ..

CIUIQXKMBAHUS PE3KHUX CKAYKOB B CUTHAJIE

CHWDKEHUS TpeOOBaHMH K (GUIBTPY HUXKHUX YACTOT MIPH JACLUMAIIT

MOBBIIICHHS pa3pemarorei criocoonoctu AL

MO/IaBJICHUS] OOKOBBIX JICTIECTKOB B CIICKTPE OTPAaHUYCHHOTO BO BPEMEHH CUTHAJIA

JuckperHoe npeobpazoBanue Oypbe MO3BOISIET. ..
n30aBUTHCS OT HAJIOKEHUSI CIIEKTpa

MOHM3UTH LIYM KBAaHTOBAHHUS

HOBBICUTh OTHOILLIEHUE CUTHAJI/IITYM

OLICHUTH (HOPMY CIIEKTpa CUTHAJIA

Ot paszpsanoctu AL 3aBucur...

BpeMsi 00pabOTKH OHOTO OTCUETa

UHTEPBAT AUCKPETH3AINN

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

Ecnu nnst ;JaHHOTO 1MOJ0COBOTO CUTHANIA TpaHuuHble 4acToThl nosiockl (fL u fH) — menbie uuncna,
KpaTHbIE NIMPUHE TIOJIOCHI CUTHANA, CUTHAT MOXKHO OIU(POBATh 0€3 HANOKEHHSI C TEOPETUIECKON
MHUHUMAaJIbHOW YaCTOTON

F (min)> f,,
F,(min)>2f,

Fs (min)=2f,,
F(min)=2-(f, —f,)

WNutepnomnsiuus B udpoBoit 06paboTKe CUTHATIOB — 3TO. ..
MPOIIECC aHATIOTO-TIM(POBOTO MPEOOPa30BaAHUS CUTHATA
npoliecc H(po-aHAIOroBOro MpeoOpa3oBaHus CUTHATIA
MponecC MOHMXKCHHUA YaCTOThI JUCKPETU3AILUN

IpOIIeCC MOBBIIIEHHS YaCTOTHI IUCKPETU3ALUT

YpoBeHb ITyMa KBaHTOBAaHUS MOKHO CHU3HUTh JIByMsl CIIoco0aMu:
MHOTOKACKaHasi HHTEPIOJSAIUS U UCIIOIb30BaHUE (PUIBTPA HUKHUX YaCTOT
BBIOOpKA C 3a11acoM MO YacTOTE U MOCJIEAYIONIas HHTEPIIOSIIIHS
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ymenbinenue paspsaaaoctu AL u uconp3oBanue GpUIbTpa HUKHUX 9aCTOT
yBenudeHue paspsanoctd AL u BeIOopka ¢ 3amacom 1mo 4acToTe

IIpu wucnonb3oBanuu [IAIl HynmeBoro mopsiaka Bo3HUKaeT 3(dekt sin(x)/X, mpu KOTOPOM
MOCTETICHHO YMEHBINAIOTCSI  BBICOKOYACTOTHBIC KOMIIOHEHTBHI CHUTHala. OTOT 3(PPEeKT MOKHO
KOMIIEHCUPOBATh, IPUMEHUB

BBIOOPKY C 3aI1aCOM I10 YacTOTe

®BY na Beixoae 1HAII

®HY na Beixoze 1{AIL

uppoBoi GUIBTP ¢ XapaKTEPUCTUKOMN X/sin(X).

[Tpu npeoOpa3zoBaHUM YACTOTHI JUCKPETU3ALMH C HEIEeJbIM IIaroM ACIMMAaTOp, HHTEPIOJIATOP U
@®HUY cnenyer pacnonarars cieayoUmM 00pa3om:

HMHTEpHnoJaTop, Aenumarop, @HY

Jenumarop, uarepnosssrop, @HY

nerumarop, PHY, natepnonstop

unrepnosarop, ®HY, nennmarop

B TpéxkackamHOM JAenuMMarope IMIard JACHUMAlMU  JOJDKHBI - YJIOBJIETBOPSATH CIEAYIOIIEMY
COOTHOILIEHUIO:

M1>M2+M3

M1<M2>M3

M1=M2=M3

M1>M2>M3

Kakoe yTBepkieHnE ABISETCSI BEPHBIM?

BUX-dunsTp — 310 HecKkonbko nocienoBarenbHbix KUX-punbtpos

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

[Ipu onunakoBom konudectBe Kodhduimmentop KUX-bunbtp umeer Oonee pes3kuil cpes
XapaKTEPUCTHUKH.

B ortmnmume ot BUX-dunerpoB, KUX-QuibTpsl MOryT UMETh CTpOro JIMHEHHYIO (a30ByIO
XapaKTEPUCTHKY.

BzanmHo-KoppensiuonHas QyHKIHS. ..

DTO TO K€ CaMOe, UTO U CBEPTKa

DT0 pasnokeHHe CUTHala Ha TAPMOHUYECKHE COCTABISIONTNE

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

Teopernuecky MakCMMallbHOE OTHOILLIEHHWE MOIIHOCTU CHUTHAala K MOIIHOCTU IIyMa KBAaHTOBAHMS
(SNR(q)) nnst munaeitnoro ALIII B cimydae cHHYCOMIATBHOTO 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

[Tudposas GuabTparys — 37o0...

pa3JI0KEHUE CUTHAJIa HA TADMOHUYECKUE COCTABIISIONINE
3allUTa OT HAJIOXKEHHMS CIIEKTpa

NOJaBJIEHUE ITOMEX I10CIIe IUCKPETHOrO NpeodpazoBanus Dypbe
CBEpTKa CHTHAJIa C UMIYJILCHON XapaKTepUCTUKON (HUiIbTpa

NmnynbcHas xapakrepuctuka KUX-punptpa...
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He moxet ObITh CHUMMETpHYHON

OTO OTHOIIEHUE AMITUTYbI CUTHAJIA HA BXOJI€ U BBIXOJIHOTO

Omnpenensietr CTPYKTYpY CUTHaJIa JIM €To MOBEJCHHE BO BPDEMEHHBIX KOOpIUHATAX
Cosnanaer ¢ koddurmentamu GuibTpa

Ecnu mosoca ywactor cur”ana JiexuT B auanazoHe 0-16 x['1p m curHan JuckpeTu3upoBaH Oe3
HAJIOXEHMs, MUHUMalbHas yactota HaiikBucra Oyner paBHa

128 xI'g

64 xI'1t

32 k'

16 xI'g

Kaxkoe yTBepxaeHue sBsieTcs BEpHbIM?

KUX-buiabTpsl HAa TPaKTUKE HEPEATU3YEMBI.

KUX ¢unptp nopsinka N conmepkutT N JIMHUHA 3a1€pKKU, @ KOJIUYECTBO KOI(P(PUIIMEHTOB PaBHO
2N.

WNmnynbcHas xapakrepuctuka KUX-¢unbTpa Bceraa uMeeT CHMMETPUIO.

WNmnynbcHas xapakrepuctuka KWX-guinpTpa Bcerga KoHeYHa M IOJHOCTBIO COBIAJAET C
KodpunreHTamMu QUIbTpA.

14.1.2. Dxk3aMeHAIIMOHHBbIE BONIPOCHI
O6o6menHas cxema L{OC.
[Tponecc mpeoOpa3zoBaHUs aHATIOTOBOTO CUTHAJIA B ITU(POBOM.
Juckperusaiysi HUI3KOYaCTOTHBIX CUTHAJIOB.
JlrckpeTH3anys MojJ0COBBIX CUTHAIIOB.
OnHOpO/IHOE KBAHTOBAHUE U KOJAUPOBAHUE.
HeomHopoaHoe KBaHTOBaHHE U KOJUPOBAHHE.
Bri0opka ¢ 3amacom 1o 4actoTe Npu aHaJI0roBO-LU(POBOM ITpeoOpa30BaHUU.
[Ipotecc mudppo-anaaoroBoro mpeoodpa3zoBaHus.
OUIBTPHI 3aLIUTHI OT 3epKATbHBIX YaCTOT.
Bri0opka ¢ 3amacom 1o yactoTe npu nudpo-aHaJIOroBoM npeodpa3oBaHUH.
Caeprka.
Koppensuus.
JII®D u obpatnoe I1D.
KUX-punptpsr 1 BUX-punbtpsrl.
[Tudposoii punbTp. OCHOBHBIE XapakTepucTuku. Kpurepuit cunTesa.
Pa3HOCTHOE ypaBHEHHE Kak OCHOBA NMPOTPaMMHON peam3anui nudpoBoro GpuibTpa.
Oransl pa3paboTKH HUGPOBBIX PUIBTPOB.
Jluneitnas ¢a3oBast XxapakTepUCTHKA.
Mertoas! pacueta koapdunuento KNX-punprpa.
JlenuMariysi ¢ 1esTbIM IIarom.
WHTepnoisuys ¢ 1HebIM aroMm.
[TpeoOpa3oBaHUE YACTOTHI TUCKPETU3AIMH C HEIIEIIBIM IIIAaTrOM.
MHorokackagHoe npeodpa3oBaHHe YaCTOThI JUCKPETH3AIHH.
WmmynbcHast XapaKTeprCTHKA U ITepeaaTovHast GyHKIIHS.

14.1.3. TeMbI KOHTPOJIBbHBIX padoT
I[Tpornecc nmpeoOpa3oBaHMs aHAIOTOBOI'O CUTHANA B IIU(PPOBOH.
[Iymer kBarToBanus ALII (anamoroBo-indgpoBoii mpeoOpazoBaTens).
MHorokackaHasi Je[UMaIus 1 HHTEPIOISALINA.

14.1.4. TeMbI ONIPOCOB Ha 3aHATHAX
[Ipomecc mpeoOpa3oBaHusl aHATOTOBOTO CUTHANIA B MUGPOBON. JIMCKpeTH3amuss HU3KOUYaCTOTHBIX
U TI0JIOCOBBIX CHUTHAJIOB. OJTHOPOJHOE U HEOAHOPOJHOE KBaHTOBaHUE U KojaupoBaHue. [Ipouecc mudpo-
aHAJIOrOBOT'0 NPE0Opa30BaHU.
Ceeptka B 1u¢poBoii obpabotke curnanoB. Koppemsuus. IIpsmoe um oOpaTHOe AHUCKpETHOE
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npeobpaszoBanue Dypre. Z-npeodpazoBaHue.

Tuner mudpoBsix GunbTpoB: KUX-bunetper 1 BUX-punsTpel. MmynbcHas XapaKTepucTHKa
¢unbTpa. Dtansl pa3padboTku GuiabTpa. Kputepun cunre3a. OuibTp CKONB3SIMIETO CpeaHero. MeTo bl
pacdeta K03 HUIMEHTOB (PHIIBTpA.

CriekTp OrpaHMYEHHOTO BO BpeMEHH cUTHaia. J{uckperHoe mpeobdpasoBanue Dypre Ui OLCHKH
CHEeKTpa curHaja. Buabl OKOHHBIX QYHKIUH.

[lepenaya nudpoBeix curHanoB. Ksanmparypras wmopnynsius. Co3Be3nue curHana. butoBas
BEpOATHOCTH omnOoK. CuMBosbHas ckopocTs. BPSK. QPSK. QAM.

14.1.5. TeMBI TOMANIHUX 3aJaHUNA
Mertonuka paboTsl ¢ yaeOHOU 1 HaydHOU nuTeparypoit. OdhopmieHue yaeOHbIX padoT.
Pabora B cucreme Scilab. MccieqoBanue Moaeiiei 1iereil 1 CUTHaIOB.
Pacuer nudpoBbIx GUILTPOB.
Pacder mapameTpoB JierumMaTopa ¥ HHTEPIIOJISATOPA.

14.1.6. Tembl 1a60paTOPHBIX padoT
BBenenue B cpeny nporpaMMHUpOBaHMUSL.
Q@WIBTP CKOJIB3SILErO CPEJHETO.
[TpumeHeHne OKOHHBIX (DYHKITHIA.
OnHOpOIHOE KBAaHTOBAHHUE.
Jlenumanusi ¥ MHTEPIIONSALHNS C LENbIM ILIarOM.

14.2. TpeGoBaHus K OLEHOYHBLIM MATEPUAJIAM JIJIA JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJINI0B
Jns num ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS M HHBAIUAOB IPEIyCMOTPEHBI
AOIOJHHUTECIIBHBIC OIICHOYHBIC MAaTCpHaJIbl, IICPCUYCHDb KOTOPBIX YKAa3aH B Ta6JII/ILI€ 14.
Tabnuma 14 — JlononHuTenbHbIE MaTepUajbl OICHUBAHUS JIJIS JIUIl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3J0POBbA U HMHBAJIUJIOB

Kareropun Bu bl 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 | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpeumyIiecTBeHHO ycTHast poBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaTIbHO)

C HapyuieHusIMHI Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHBIE | [IpenmyliecTBeHHO AMCTaHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITENIbHbIE PaObOThI, BOIPOCHI K MeTOJIaMuU

anmnapara 3a4eTy

C orpannuenusmu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSITEIbHbBIE [IpenmyriecTBeHHO IpOBEpKa
00IIeMeTUIIUHCKUM paboThI, BOMPOCHI K 3aUeTy, METOJIaMHU UCXOAS U3 COCTOSHHUS
MOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | O0YYaroIIerocsi HA MOMEHT ITPOBEPKU

14.3. Meroanuyeckue peKOMEHAALMH 110 OLCHOYHBIM MaTepHaIaM JIfl JIUL C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMHU 310POBbSI H HHBAJIHI0B

Jnsg nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbS. M WHBAJIUAOB TMpedycMaTpHUBaeTCs
nocTynHas popMa npeaocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B ITI€YaTHOU (opme;

- B [I€YaTHOH QopMe ¢ yBeIMUEHHBIM HIpU(TOM;

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- METO/I0M UTEHHSI ACCUCTEHTOM 3a/1aHus BCIYX;

- IIPEIOCTABIIEHUE 3aaHHs C UCIIOJIb30BaHUEM CYPAOIEPEBOA.

JIunam ¢ OorpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbS M MHBAJINJAM YBEJIWYMBACTCS BPEMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJBbHBbIE BONpOCHL. [l Takux o0Oydarommxcsi NpeaycMaTpUBaeTCs
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nocTynHas popMa npegocTaBIeHHsI OTBETOB HA 3aJ]aHUs, a UMEHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IpEeCTaBICHNUE OTBETOB YCTHO.

[Iponienypa oOLEHUBaHHUS PE3YJIbTATOB OOYYEHHUS JHMII C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0POBbSI ¥ MHBAJIMJIOB 110 JHUCIUILUIMHE MPEAyCMAaTPUBACT NpEAOCTaBlieHue HHpOpMauu B ¢Gopmax,
aIalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPUATUS HHPOPMALIUH:

JIJ1s1 JIM1 ¢ HAPYIIEHUsSIMH 3PEeHHUsI:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

— B IIEYaTHOH (pOopMe yBETMUECHHBIM MIPU(TOM.

JI1s1 1ML ¢ HAPYLIEHUSIMM CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1IeUaTHOM opme.

JI1s1 1M1 ¢ HAPYLIEHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1I€YaTHOH opme.

[lpr HEOOXOMUMOCTH Ui JIMI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U HMHBAJIH]IOB
Iporielypa OlCHUBAHUS PE3yJIbTATOB O0YUYCHHUSI MOXKET MTPOBOIUTHCS B HECKOIBKO ITAIOB.
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