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1. AHHOTALMS

1.1. YueGnas nmporpamMma JUCHUIUIMHBEI BBEJICHHE B CUTHAJIBI U CUCTEMBI NIEPBBIA U3 HECKOIbKUX
KypCOB CHELHaIN3alNi, MOCBALICHHON IudpoBoli oOpaboTke curHanoB. CoBpeMeHHas
nudpoBas o6paboTKa CHUTHAIOB — CIIOKHAs ¥ MHOTOTpaHHas 00JacTh TEXHUKH. UTOOBI
pa3o0parkcsi B HEel, HY)KHO MPEKIE BCETO MOHATH 0a30BbIC MPUHIIUIIBL, O KOTOPBIX U MOHAET
peub B 3TOM Kypce.

1.2. TpymoeMKOCTh TUCIUIUIMHBL: B aKaJIeMUYECKUX yacax — 144, B kpenurax -4

1.3. B HeMm Bcero JBe TEMBI. [IepBas U3 HUX MOCBSIIEHA CUTHAJIAM, B HEM MbI IOTOBOPUM O TOM,
YTO CUTHAJIbI, KAK OHU aHAJIU3UPYIOTCS, U3 KAKUX JIEMEHTAPHBIX KUPIIUYUKOB
CKJIAJIBIBAIOTCS U KAaKUM 00pa3oM MOMaIaloT 00paTHO B OKPYKAIOITUH HAC HU3MIECKUIT
Mup. Bo BTOpo#l TeMe MBI IIEpEHIEM OT CUTHAJIOB K CUCTEMaM, IIPEIHA3HAYEHHBIM JUIS UX
00paboTKH, ¥ TOCMOTPUM, KaK 3TH CUCTEMbI KJIaCCU(PHUITUPYIOTCS, KAKUMH
XapaKkTEepUCTHUKaMH 00J1aJal0T U KaK UMEHHO U3MEHSIOT MTPOXOASIIIE Yepe3 HUX CUTHAIIBL.

1.4.PesynbTaTsl 0CBOCHHUS IPOrpaMMBbI JMCLMILIMHBL: ANEPUOMYECKUI YCUITUTEIH,
HEJIMHENHBIC 2JIEMEHTHI. HellnHeliHoe pe30HaHCHOE YCUIICHHEe, YMHOKUTEIb YacTOTHI,
aAMIUIUTYIHBI OTPaHUYUTENb, MOAYJISATOPBI, aMIUIUTYTHOE IETEKTUPOBAHUE, YACTOTHOE
(a3oBoe IETEeKTUPOBAHNE, CHHXPOHHOE JE€TEKTHPOBaHKE, IPeoOpa3oBaHNe YacTOTHI,
YaCTOTHBIA CMECUTENb, CIEKTPAJIbHOE MPEJICTABIIEHNE CUTHAIOB, KOPPEJIALIMOHHBIN aHATIU3
CUTHAJIOB.

- YMETh
e [IpoexTHpoBaTh pa3InYHbIE PATUOTEXHUUYECKHE CUCTEMBI;
e  PaccuuThIBaTh pa3inyHbIE PAIUOTEXHUUECKUE CUCTEMBI;
e  PaccuuTsiBaTh pa3zHbie MpeoOpa30BaHus;
e PaccumnthiBaTh (GUIBTPEIL.

Kon
HHIHKATOPA
Kon JOCTHIREHHSI
. | HaumeHoOBaHMe MHAMKATOPA
KOMIETeHIHH (8 HaumeHoBaHue KOMTIETEHIINH (8 KOMIeTeH Ui . o
MOCTUKEHUH KOMIIeTeHIHI (6
coomeemcmeuu coomeemcmauu pabovum ¢ y4eOHbim (6
coomeememauu pabouum ¢
pabouum ¢ NAAHOM) coomeemcmaeuu
VUeOHbIM NIAHOM)
V4eOHbIM NAAHOM) paboyum ¢
VUEOHbIM
NnAAHOM)
YK-6 Cnocooen onpedenamo u YK-6.1 3Haem METOMKN CaMOOLICHKH,
peanu3zoevléams RPUOPUNIEM bl CaMOKOHTPOJIS 1
CcOOCMEeHHOU dessmeIbHOCU U CaMOPa3BHUTHS C
CnoCco0bl ee co6epuIeHCmME06aAHUA HA MCIIOJIb30BaHNEM TI0IXOJIOB
OCHO8€ CAMOOUEHKU 3JI0POBbECOCPEIKECHHUS.
Ymeem pemats 3anaun




YK-6.2

YK-6.3

COOCTBEHHOTO JTUYHOCTHOT'O U
po)eCCHOHAIBHOTO Pa3BUTHS,
OTIPE/ICIISATh U PeaTn30BbIBAThH
MIPUOPUTETHI
COBEPIIICHCTBOBAHUS
COOCTBEHHOMH JIeITEILHOCTH,
MPUMEHSTh METOIUKH
CaMOOIICHKU U CAMOKOHTPOJIS,
MPUMEHSITh METO/IUKH,
MO3BOJISIONINE YIIYUIIUTh U
COXPaHHTH 3/I0POBLE B
MIpoIIeCcCe KU3HEACATEIIBHOCTH.
BnazgeeT TexHonorusmMu u
HaBBIKAMH YIIPaBJIEHUS CBOSH
MMO3HaBATCIILHOU
eITEIbHOCTRIO U €€
COBEpPIIICHCTBOBAHUS Ha
OCHOBE CaMOOIICHKH,
CaMOKOHTPOJISI ¥ IIPUHITUTIOB
caM000pa30BaHMs B TCUCHUE
BCeil JKU3HU.

OIIK-2

Cnocoben peanu3zosvieams HoGble
RPUHYUNBL U MEMOObL UCCTIC006AHUA
COBPEMEHHDBIX
UHQOKOMMYHUKAUUOHHBIX CUCHIEM U
cemell paziuiHbIX MUNOG nepeoayu,
pacnpeoenenus, 00padboOmKu u XpaHeHus
ungopmayuu

OIIK-2.1

OIIK-2.2

OIIK-2.3

3HaeT NPUHLIUIIBI U METOIbI
UCCIIEIOBaHHSI COBPEMEHHBIX
MH(OKOMMYHHUKAIIMOHHBIX
CHCTEM M YMEET OLIEHUBATh UX
JIOCTOMHCTBA U HEJOCTaTKU
Ymeer npoBoauUThH
JKCIIEpPUMEHTAJIbHbIE
UCCIIEIOBaHUS CUCTEM
nepegavn, pacrpeaeaeHus,
00pabOTKH M XpaHEHUS
uHpopManun
Baageer HaBrIKaMu
peanu3anui HOBBIX
MPUHIIMIIOB U METOJOB
00paboTKH U Mepenadn
nH(pOpMaIlU B COBPEMEHHBIX
UH(POKOMMYHUKAITUOHHBIX
CUCTEMaX U CETSX.

OIIK-4

Cnocooben pazpabamovieamo u
npumenamsp Ccneyuanu3upoBanHoe
RPOZPAMMHO-MaAmMeEeMaAmu4ecKoe

obecneuenue onsa npoeedenusn
UCCNe008AHUIl U PEeUleHUU NpOeKmHO-

OIlIK-4 .1

3HaeT OCHOBHEIE METOBI
00paboTKu
AKCTICPUMEHTAIBHBIX JTAHHBIX C
MOMOIIIbIO COBPEMEHHOTO
CIIEIUATTU3UPOBAHHOTO




KOHCMPYKmMOPCKUX u
uccieoo6amenbCKux 3a0au

HayuHo-

OIIK-4.2

OIIK-4.3

POrPaMMHO-
MaTeMaTHUYeCKOTo
o0ecrieyeHus pU peLIeHUN
HAyYHO-UCCIIeI0BATEIbCKIX
3ama4y

Ymeer uCnosb30BaTh
COBPEMEHHOE
CHeualn3upoBaHHOE
POrpaMMHO-MaTEMaTHIECKOe
obecrieueHne 1si pereHust
3a1a4 npuema, o00paboTKH u
nepeaaun nHpopManuu u
MIPOBEJICHUS UCCIIEJOBAHUH B
obsacT ”HPOKOMMYHUKAITUT
Baageer METOJaMu
KOMIIBIOTEPHOTO
MOJEIUPOBaHUs U 00paboOTKH
uHpopManuu C  TTOMOIIBIO
CHEINAM3UPOBAHHOTO
IPOrpaMMHO-
MaTEeMaTHYECKOTO
obecrnieueHus

IIK-2 Crniocoben CaMOCTOSITEJIbHO
BBITNOJIHATH SKCIIEPUMEHTAIIbHBIE
UCCJEOBAHUS [UJIsl pEUICHUsT Hay4yHO-
HCCJIEIOBATEIbCKUX u
MIPOU3BOJICTBEHHBIX 3a1a4y c
HCTIOJIb30BAaHUEM COBpPEMEHHOM
anmnapaTypbl U METOJIOB UCCIIEI0BAHUS

IIK-2.1

ITIK-2.2

ITIK-2.3

3Haer meTouku cOopa,
aHajan3a u 00paboTKH
CTaTUCTHUYECKOW MHPOpMALIUU
MH(OKOMMYHHUKAIIMOHHBIX
cHCTEM

YMmeeT npoBOIUTH
HCCJICTIOBAHMSI XapaKTEPUCTUK
TEJIEeKOMMYHUKALHOHHOTO
000py/I0BaHUs U OLICHKH
KayecTBa MPeA0CTaBISIEMbIX
ycIyr

Biaaneer HaBbIkaMHu aHain3a
Hay4HO-TEXHUYECKON
poOJIeMbl Ha OCHOBE MOJ00pa
U M3Y4YCHHS JUTEPATypHBIX H
NAaTEeHTHBIX ~ MCTOYHMKOB, a
TaKk)Ke HaBBIKAMH TIPOBEIACHHUS
AKCTIEPUMEHTAIBHBIX Pa0OOT.




2.1.

2.2.

2. YYEBHAS ITIPOI'PAMMA

[lemn w 3amaum muctMIDIMHBL JucuuminHa «BBedeHHe B CHTHAJBI W CHCTEMbD» B
HACTOsIIIleE BpeMs 3aHUMAeT OJHO U3 IEHTPAJbHBIX MECT Cpead JIUCLHILIHH
npopEeCCHOHATBPHON TOATOTOBKM HE TOJBKO PAaTUOWHKECHEPOB - pa3pabOTUYMKOB
PaIMOTEXHUYECKUX CUCTEM CaMOT0 Pa3JINYHOTO Ha3HAUCHHsI, HO M BCEX CIELUAIbHOCTEH, B
TOH WIM WHOM Mepe CBSA3aHHBIX C pErucTpanuen, ooOpaimeHueM, o00paboTKON U
UCIIOJIb30BaHUEM HMH()OPMAIIMOHHBIX TaHHBIX CAMOM pa3IMYHON MPUPOABI — MOJIb30BaTENCH
CHUCTEM. DJTO oOmpeAensercs TeMm, 4To WHbOopMaius, Hapsay ¢ MaTepueld U DHEpruew,
OPUHAMISKAT K (yHIAMEHTAIbHBIM (UIOCO()CKUM KATETOPHSIM E€CTECTBO3HAHUA H
SBISICTCS.  OJIHOM M3 JIBIKYIIMX CHJI COBPEMEHHOTO pAa3BUTHSl HAYKH, TEXHUKH W
YeIoBeYeCKOW NMBMIM3aUMU B 1eaoM. Ho wuH(oOpmamuss HE OTHOCHUTCS K UHUCIY
MaTepHaTbHBIX OOBEKTOB W HE CYIIECTBYET B SIBHOW (u3mueckoil ¢opme. Hocuremsmu
UHPOpPMALIUU SBISIIOTCA CUTHANBI B JII0OOW (hopMe MX MaTepHabHOTO MPEICTABICHUS B
npejenax CUCTeM, BHE KOTOPBIX IMOHSTHS CHTHAJIOB Tak)Ke HE MMEIOT cMbicia. Bee 1o m
OPUBOJUT K TOMY, YTO NPO(PECCHOHATBHO TIpaMOTHass M 3(P(GEKTUBHAS PETUCTPAIHS
nHpopmaruu, ee 00pabOTKa, MHTEPIPETAMS W HMCIOJIb30BAaHUE BO3MOXXHBI TOJBKO TPH
XOPOIIMX 3HAHUAX TEOPUH CUTHAJIOB U CUCTEM.

Llens aucuuIUIMHBL: cHOPMHUPOBATH Y CIyIIATEIeH MPEICTaBIeHHE O 0a30BBIX MPUHIIMIIAX
00paboTKu.

TpynoeMKOCTh MUCHUIUIMHBI W BHUABI y4eOHOH paboThl (B akageMUYeCKHMX dYacax U

3aYETHBIX €AMHULAX) (YOaiumsv CMPOKU, KOMOpvle He 0yOym RPUMEHEHbl 8 PAMKAX

OUCUUNIUHDL)
Bcero, B PacnpenejieHue o cemecrpam
Buabl yue6Hoii pa6oThI aKas. | 1 ] v | |_
yacax ceM ceM | ceM | ceM. | ceM | ceM.
1 2 3 4 5 6 7 8
1.00mas Tpy10eMKOCTb H3Y4YeHHS 144 144
AMCHMILIMHBI 10 ceMecTpaM, B T. 4.:
1.1. AyautopHsle 3aHATHUS, B T. U.: 52 52
1.1.1.Jlekuun 34 34
1.1.2 IlpakTuyeckue 3aHATHUS, B T. 4. 18 18

1.1.21. O6cyxnenue
MPUKIIAJHBIX IPOCKTOB

1.1.2.2. Keiicn

1.1.2.3. JlemoBbIe UTPHI,
TPEHUHTU

1.1.2.4. KoHTpoJbHbIE
paboThI

1.1.2.5. Jlpyroe (yka3arp)

1.1.3.Cemunapsl

1.1.4.JTaGopaTopHbie pabOTHI

1.1.5. lpyrue Bujs! (yKa3arh)




1.2. CamocrositenpHas padoTa, B T. 4.: 92 92

1.2.1. IloxroroBka K 3K3aMeHAM

1.2.2. JIpyrue Buas
CaMOCTOSTEIIbHON paboThI, B
T.4. (yKa3aTh)

1.2.2.1.IluceMeHHBIE JOMAIITHUE
3aJaHNs

1.2.2.2.KypcoBbie paboThI

1.2.2.3.9cce u pedeparsl

1.2.2.4.JIpyroe (yka3atb)

1.3. Koncynpramum

1.4. lpyrue MeTo sl M POPMBI 3aHATUI

HToroBelif KOHTpoIb (DK3aMeH, 3a4er, 3a4yer 3a4yer

nud. 3a9eT - yka3arp)

DJieKTpoHuKa 36 4yacoB

Ne HaumenoBanue ypoka Ko:1-Bo yacoB

1.| Anepuoaudeckuil yCuInTe b, KAaCKaJHOE COSIMHEHHE allepHOINIECKOr0 2
YCUIIUTEISI, PE30HAHCHBIN YCUIIUTEIh.

2. | Henuneitnbie aneMenThl. HenmuueitHOe pe30HaHCHOE YCUIICHHUE, 6
YMHOKHUTENb YaCTOTBI, aMIUTHTYIHBIN OrpaHUIUTENh MOy TOPHI 4

3. | JletekTup. AMIUTMTYHOE IETEKTHPOBAHHE, YACTOTHOE (ha30BOE 4
JIETEeKTUPOBAHUE, CHHXPOHHOE JETEKTOP.

4. | TIpeobpa3zoBaHMEe YaCTOTHI, YACTOTHBIA CMECUTEIb 2

5. | 'enepanus rapmonnueckoro curaaia. CxeMbl COeIMHEHUs TeHepaTopa 4

6. | CuHTE3aTOp YaCTOTHI 4

7. | AUIT u ITATT 4

8. | ®unbTpel. OribTphl batTepBopTra n YeOnimeBa, AKTHBHBIC (DUIBTPHI 4

Curnans! 18 yacos
No HanmenoBanue ypoka KoJ-Bo yacos

1. | Knaccudukanust KOMITJIEKCa TEPEMEHHBIX PaTUOTEXHHUYECKUX CUTHAIOB, 2
MOCTOSIHHBIE U JUCKPETHBIE CUTHAJIBI

2. | DHepreTHYeCKHe MOKazaTel curHana. J[uHaMu4eckoe mpeicTaBiIcHIe 2
CUTHAJIOB, JIeNbTa QYHKIUS U DYHKITUS COCTUHCHHS

3. | CekTpasibHOE TIpeICTaBICHNE CUTHAIIOB. Psinpl dyphe. CrieKTpaabHbII 4
ananm3. [IpeobpazoBanus @ypee. [Ipsimoe u obpaTHOE MpeoOdpazoBaHHE.

4. | IIpeobpazoBanus Jlamaca. OCHOBHBIE XapaKTEPUCTUKH 2
npeoOpa3oBanus Jlamaca.

5. | KoppensunoHHbIii aHanu3 curHaioB. ABTokoppesus. O0paTHas 1
KOPPeJSIus

6. | CBepTka, ciydaitHasi BRIOOpKA, CTIIaKHBaHUE 1

7. | Mopynsmus; AMmuurynnas u ¢azoBas Moaysuust. CIIOKHBIN THIT 2
Moayssinuid. QPSK u QAM monynsiuumn

8. | Z- tpancdopmanus, mudpossie punbTpel. KUX 1 BUX duiibTpsl 2

9. | ®yHKIIUA Tepeavun, UMITYTbCHBIN M YaCTOTHBIM OTKIIUK 1




10| CTabUILHOCTD CHCTEMBI; HYJIH ¥ IIOTIOCHI 1

2.3. ConepixaHue AUCHUILIHHBI

2.3.1. TemaTH4YecKUil NJIAH U TPYA0EMKOCTh AyUTOPHBIX 3aHATHI (MOAYJIH, pa3aesabl
JUCIHUIIMHBI U BUAbI 3aHATHI) 110 padoyeMy yueOHOMY IJIAHY

P Jlekuun HpaxT. JlaGop.
a3fesbl M TEMbl THCHHUIIMHBI Bcero (ax. 3ansaTus CemuHapsbI (ax.
(ak. yacoB) aacos) qg(::;;;) (ak. yacos) aacos)
1 2:3+:17+5+6 3 4 5 6
Mopnyas 1.
Pazneu 1. Ycuimrenn 2 2
Tema 1. Beeenue. AIEPUOIUYECKHI 1 1
Tema 2. KaCKaJHOE COCTMHEHUE 1 1 0
Pasnen 2. Hetuneiinbie 3JieMeHTbI 10 6 4
Tema 3. HenmuHeliHOE pe30HaHCHOE 3 2 1
Tema 4. YMHOXKHUTENH YaCTOTEHI, 3 2 1
Tema 5. Moy TOPBI 4 2 2
Pasnen 3. J[eTekTupoBaHUe 4 2 2
Tema 6. AMIUTUTYIHOE 2 1 1
Tema 7. YacToTHOE (ha3zoBoe 2 1 1
Moayas 2.
Pasnen 4. [IpeoOpazoBaHme 4acTOTHI. 2 1 1
Tema 8. HaCTOTHBIN CMECUTEIH 2 1 1
Pasznen 5. ['eHepanus 4 3 1
Tema 9. 'enepanus 2 2 0
Tema 10. Cxembl coeTUHEHUS 2 1 1
Pasnen 6. CHHTE3aTOP 9aCTOTHI 4 3 1 -
Pasnen 7. ALIIT u LTATI 4 2 2
Tema 11. AIII 2 1 1
Tewma 12. ITATI 2 1 1
Pa3nen 8. ®unbTphl. 4 2 2
Tema 13. @unbsTpel barrepBopra 2 1 1
Tema 14. UeOrnleBa, AKTUBHEIC 2 1 1
Pa3zngen 9. Pagnorexamndeckue 2 2 0
Tema 15. Knaccudukanus 1 1 0
Tewma 16. [TocTosiHHbIE U 1 1 0
Mopnyns 3
Pa3nen 10. DHepreTudeckue 2 2 0




Tewma 17. lunamuyeckoe 1 1 0
Tema 18. lenbra GyHKIUS U 1 1 0
Pa3znen 11. CnekrpanbHoe 4 2 2
Tema 19. Psaast @ypre. 2 1 1
Tewma 20. ITpeoOpazoBanus Dypne. 1 1 0
Tema 21. [Ipsimoe u oOpatHOe 1 1 0
Pa3nen 12. [IpeoOpazoBanus 2 1 1
Tema 22. OcHOBHBIE 2 1 1
Paznen 13. KoppensiiuoHHBIH 1 1 0
Tema 23. ABTOKOppEALIMSI. 1 1 0
Pa3nen 14. Ceptka 1 1 0
Tema 24. CBepTka, cirydaiiHast 1 1 0
Pa3nen 15. Monynsuus 2 2 0
Tema 25. AMmuutyaHast u hazoBast 1 1 0
Tema 26. CrioxHBIN THIT 1 1 0
Pa3nen 16. Z- tparchopmarius 2 2 0
Tema 27. Ludpossie GUIBLTPHI. 1 1 0
Tema 28. KUX u BUX ¢unbtps 1 1 0
Paznen 17. ®yHkuus nepenaqn 2 1 1
Tema 29. UMnynbCHBIN 1 2 1 1
Pa3gen 18. CTaOMIBHOCTS CUCTEMEL, 2 1 1
Tema 30. HyJIM ¥ TIOJTFOCHI 2 1 1
Hroro 54 36 18

2.3.2. Kparkoe cogep:kaHue pa3aejioB JUCHUIIMHBI B BU/Jle TEMATHYECKOI0 MJIaHA
Pazoen 1. Ycuanrean.

Tema 1. BBenenue. AnepruoguuecKuil yCUINTENb.

Aneproau4ecKMMH YCHIINTESIMA Ha3bIBAIOTCS YCHIINTENH, B KOTOPBIX SIBHO BBIPAKEHHOU
Harpy3Koil sIBJISIETCS YMCTO aKTUBHOE CONIPOTUBIIEHUE (PE3UCTOP). DTU YCUIIUTENN TaKXKe
Ha3bIBAIOTCS ycHIUTENIMU ¢ RC — CBA3AMM MM pE3UCTOPHBIMU. B KauecTBe akTUBHBIX 2JIEMEHTOB
UCTIONIB3YIOTCS] OMTIOJISIPHBIE U TTOJIEBBIE TPAH3UCTOPHI.

Tema 2. KackagHoe coeIMHEHUE allepUOIMYECKOTO YCUIuTeNsd Pe30HAHCHBIN YCHIIMTEND.
Pe3oHaHCHBIN yCHIIMTENb AIEKTPHUECKUX KOJIeOaHUH, CoiepKalluii pe30HaHCHBIN KoJieOaTenbHbIH
KOHTYp ¥ UMEIOLIUH BCIEICTBHE ATOT0O OOJIBIIOE YCUIICHHE B CPABHUTEIBHO Y3KOM MOJIOCE YAaCTOT
BOJIM3M PE30HAHCHOM YacTOTHI (CM. Takke Pe3oHaHc), YTO MO3BOJISET C MOMOIIBIO PE30HAHCHOTO
YCHIIUTEIIS.

Pa3zoen 2. HeuHelHbIE 3J1eMEHTBI

Tema 3. HenuneliHOe pe30HaHCHOE YCUIIEHUE.



HennHeiHpIMU HA3BIBAIOTCS 3JIEMEHTHI, ITAPAMETPHI KOTOPBIX 3aBUCT OT BEIIMYUHBI U (FLITH)
HAIpPAaBJICHUS CBA3aHHBIX C 3TUMHU 3JIEMEHTaMU IEPEMEHHBIX (HampsKeHUs, TOKa, MAarHUTHOTO
MOTOKA, 3apsija, TeMIEePaTypbl, CBETOBOTO TOTOKA U JIp.).
Tema 4. YMHOXHUTENb YaCTOTHI, AMIUIUTYTHBIA OrPAHUYUTEID
[ToynpoBOTHUKOBBIN YMHOKHUTEIH 9aCcTOTHI [Iporiece moydeHus U BbIICTICHHS TAPMOHUKH C
YaCTOTON N, OTANYAIOMIMNCA OT UCXOJHOM YacTOTHI (® B LIEJIO€ YKCIO N pa3, THe
n=2,3,4..., Ha3pIBACTCSI YMHOKEHUEM YaCTOThl. JTOT MPOIECC OCYIIECTBIAETCS B Y
MHOKUTEJISIX YaCTOTHI - YCTPONCTBAX, MO3BOJISIFOIINX BBIICTUTH N-F0 TAPMOHUKY OCHOBHOM
YacTOTHI.
Tema 5. MoaynsaTopsl.
Moaynstop sIBASIETCS OJTHOM M3 COCTABHBIX YaCTEW MEPEAOIIUX YCTPOUCTB PaguOCBsI3U, PaIuo-
U TelleBelIaHusl. 3/1eCh HECYIIUMU SBJISIIOTCS BRBICOKOYACTOTHBIE TAPMOHUYECKUE KOJICOaHMsl, a
MOJIYJIUPYIOIIUMU — KOJIeOaHUs 3BYKOBOM YacCTOTHI U BUJICOCUTHAIIBI.
Pazoen 3. /lemekmupoeanue
Tema 3. HemuHeliHOE pe30HAHCHOE YCUJIEHUE
AMITTUTYIHOE AETEKTHPOBAHUE, YACTOTHOE (Da30BOE IETEKTUPOBAHKE, CHHXPOHHOE AETEKTOP.
Tema 4. Y MHOXKHUTEJb YaCTOTHI, AMITUTYHBIA OTPaHUUUTEND

JleTrekTupoBaHueM (IeMOIYISALKEH) HA3BIBAIOT MPOIECC MPeoOpa3oBaHUS MOIYITUPOBAHHOTO
BBICOKOYACTOTHOTO CHUTHalla B KoseOaHue, Gopma KOTOPOro BOCHPOM3BOAMT HU3KOUACTOTHBIM
MOJIYIUPYIOMUNA CcUTHANL. JeTeKTOphl JenarTcs Ha AaMIUIMTYIHBIE, YacTOTHhIE, (Ha30BEIE,
UMITYJIbCHBIC, TU(dpoBbIC. 3ajada JETEKTOpa — MAaKCUMaJbHO O€30MMO0YHO BOCIPOU3BECTH
MOAYJIUPYIOIIHM, CUTHAIL.
Pa3zoen 4. Ilpeoodpazosanue yacmomsol. 4acmomHbwlii CMecumens
Tema 8. HaCTOTHBIN CMECUTEND

[IpeoOpa3zoBareny 4acTOT HMCHOJIB3YIOTCS BO BXOJHBIX IEMSAX TPaKTOB IpHUeMa Ajisi IepeHoca
cnektpa CBY-curHanoB B CpaBHUTEIHLHO HU3KOYACTOTHBIN JAMAMA30H MPOMEXKYTOYHBIX YaCTOT, TIe
YK€ U MMPOUCXOUT KauyeCTBEHHAss HeoOXoauMasi 00paboTKa CUTHAIOB. B TpakTax mepemadu — 3TO
BBIXOJIHBIE ~ YCTpOWCTBa, mpeoOpasymomue cPopMHUpPOBaHHBIE HH(POPMAIIMOHHBIE  CHTHAJIBI
A3 HU3KOYacTOTHOW oOxactu baseband wnm I1U-dyactror B CBU-mmamaszoH Uit JaibHEHIIEH
nepeaayn 1o paanokaHagam. CMeCUTeIb (CMECUTENb YacTOT) — 3JICKTPUYECKas IIeTb, CO3aromiast
CHEKTp KOMOMHAIIMOHHBIX YacTOT MpH Mojaue Ha He€ IBYX WM 0oJjiee CUTHAJIOB Pa3HOM YacTOTHI.
Pazoen 5. I'enepayus
Tema 9. I'eHepanysi rapMOHHYECKOTO CUTHAJIA.
I'eneparop curaaiaoB — 3TO yCTPOUCTBO, MO3BOJIAIOLIEE TPOU3BOAUTH CUTHAII ONIPEACIEHHON
MPUPOJIBI (AMCKTPUICCKUN, aKYCTUUSCKUAN U T. J.), UMEIOIINUN 3a/IaHHBIC XapaKTEPUCTHKHU (hopmy,
HHEPreTHYECKUE UM CTATUCTHYECKHUE XapAaKTePUCTHKH U T. JI.).
Tema 10. CxeMbl coenuHEHUS TeHeparopa. [eHepaTopbl UIMPOKO HCMOJB3YIOTCS  IJIs
npeoOpa3oBaHus CHUTHAIOB, JUIsi U3MEpeHW u B Apyrux obmnactsx. COCTOMT W3 HMCTOYHHKA
(ycTpoiicTBa ¢ camMOBO30YyKICHHEM, HalPUMEpP, YCUIIUTENs, OXBAYECHHOTO LIETMbIO MOJOKHUTEIbHON
o0paTHOI1 cBsI3M) U popMuUpoBaTens (HapuMep, IACKTPHIECKOTO QUITBTpa).
Pazoen 6. Cunmezamop uacmomzut

Tema 11. CuHre3aTop 4YacTOT — YCTPOMCTBO Ul TEHEpalMHM NEPUOJUYECKUX CHUTHAJIOB
FapMOHMYECKHX KOJICOaHHUM, WM JJIEKTPUYECKMX TAaKTOBBIX CHUTHAJIOB) C ONpPEAEIEHHBIMU
4acTOTaMH C TIOMOIIBIO JIMHEHHBIX MMOBTOPEHUN (YMHOXEHUEM, CYMMHPOBAHUEM, Pa3HOCTHIO) HA
OCHOBE OJTHOTO MJIM HECKOJIBKHX OTOPHBIX F€HEPATOPOB.
Pazoen 7. ALII u IJAII
Tema 12. ALIT u LIATI


https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%80%D0%BC%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BA%D0%BE%D0%BB%D0%B5%D0%B1%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0)

Hudpo-ananorossiii mpeodpaszosareins (LIAIT) — ycrpoiicTBo ans mpeobpa3oBanus Hu(poBOTo
(0OBIYHO JBOMYHOIO) KOJA B aHAJIOTOBBIN CUTHAJ (TOK, HANpsDKeHKE Witn 3apsn). Lludpo-
aHaJIOTOBBIE ITPe0Opa3oBaTeNH ABISIOTCI HHTEP(EHCOM MEKIY AUCKPETHBIM HU(POBBIM MUPOM U
aHasoroBeiMu curHanamu. CoBpemenHsblie [{AIl co3maroTcs mo noaynpoBOIHUKOBBIM TEXHOJOTHSIM
B BUJIC HHTETPATLHOU CXEMBI.

Amnanoro-mudpoBoit mpeodpazosatens (ALIT) mpousBoauT 0OpaTHYIO OTIEPALIHIO.

Pazoen 8. @unompeot.
Tema 13 ®unptpel barrepBopra u

Qunptp barTrepBopra — OIMH W3 THUMOB 3JEKTPOHHBIX QUIBTPOB. OUIBTPHI 3TOTO Kiacca
OTIIMYAIOTCS. OT JAPYTUX METOAOM mHpoekTupoBaHusa. OuieTp barrepBopTa MpoeKTHpyeTcs Tak,
YTOOBI €ro aMIUIMTYJHO-4aCTOTHAsl XapaKTepHCTHUKa ObUla MaKCHUMAaJbHO TJAJKOH Ha YacTOTax
IIOJIOCHI TIPOITYCKAHHS.

Tema 14. @unbtpel YeOsimeBa, AktuBHbIE puiabTpsl. [Ipocthie RC-huabTpsl BEpXHUX HITH
HIDKHUX 9acTOT 00€CIIeUNBAIOT M10JIOTHE XapaKTEPUCTUKU KO03((UIMEHTa ITepelaul ¢ HAKIIOHOM 6
nb/okTaBa mocse TOYKH, COOTBETCTBYIOIIEH 3HaUeHUI0 KoapuuuenTa nepeaayn —3 ab. s
MHOTI'HMX IIeJIel Takue (UIbTPhI BIIOJIHE MOAXOIAT, 0COOEHHO B T€X ClIydyasiX, KOTJa CUTHAN, KOTOPbIH
JIOJKEH OBITh MOJIABJICH, JAJIIEKO CABUHYT 110 YaCTOTE OTHOCUTENIBHO JKeIaTeIbHOM MOJIOCH
nponyckanus. B kauecTBe MpUMEPOB MOXKHO yKa3aTh IIYHTUPOBAHUE PATNOYACTOTHBIX CUTHAJIOB B
cXeMaxX yCHUJICHHUS 3BYKOBBIX YAaCTOT, «OJIOKUPYIOIINE» KOHAECHCATOPbI IS UCKIIOUEHUS
MOCTOSIHHOM COCTABJISIONICH U pa3/ieIeHHe MOAYIUPYIOLIEH U HECYIIIEH YacToT.

Pa3zoen 9. Paduomexnuueckue cuznavl

Tema 15. Kraccudukamus KOMIUIEKCA TEPEMEHHBIX  PaJUOTEXHUUYECKHX  CHTHAJIOB.
Pagnorexuuueckue cucrembl (PTC) mmMpoko HCHONB3YIOTCS MNPAKTUYECKH BO BceX cdepax
IIOBCEHEBHOM kKHU3HenesTenpHOCTH. X OypHOe pa3BUTHE NMPOJOKACTCS U B HACTOSILEE BPEMS.
OpnHako, KOJIMYECTBO PA3IMUYHBIX 110 BUAY U HA3HAYEHUIO PAJUOTEXHUUECKUX CHCTEM HETPEPHIBHO
pactér. IlooTromy m3ydeHue Kypca «PaauMOTEXHMYECKHE CHUCTEMBI» SIBIIECTCS BaXXHBIM JTAIOM
NOJATrOTOBKU panuouHxkenepa. OCHOBHBIE MPUHIUIIBI TOcTpoeHUs i 6onbiuHeTBa PTC sBnstoTCS
obmumu. CucTeMaTHU3Upysl M COBEPIICHCTBYS 3HAaHHMsS O0ydaeMbIX, y4eOHOE MmocoOue MmoMoraer
(bopMHpOBATH CUCTEMHBIN MOAXO]I K aHAJIH3Y U MPOESKTUPOBAHUIO PAJAUO3TICKTPOHHBIX CHCTEM
Tema 16. [TocTosiHHBIE U TUCKPETHBIE CUTHAJIBI JIMCKPETHBIN CUTHAN - CUTHAJI, KOTOPBIN SBJISIETCA
IPEPBHIBUCTHIM (B OTJINYUE OT aHAJIOTOBOT'0) U KOTOPBIN U3MEHSETCS BO BPEMEHU U IIPUHUMAET
1r000€ 3HaYCHHE U3 CIHMCKA BO3MOXHBIX 3HaueHNH. CIIMCOK BO3MOXKHBIX 3HAUEHUH MOXKET OBbITh
HENPEPHIBHBIM WJIM KBAHTOBAHHBIM.

JIMCKPETHOCTh MPUMEHSETCS B BBIYMCINTENBHON TEXHUKE JUISl TAKETHOH NEepEeNaYu NaHHBIX.
Pazoen 10. Iuepzemuueckue nokazamenu cucHana.

Tema 17. Psanbl @ypre. CieKTpasibHBIN aHanu3. JJuHaMU4YecKoe MpeAcTaBiIeHHe CUrHaioB. [Ipu
noctpoennn PTHUC Bo3HMKAaIOT 3a1auM aHaau3a U CUHTE3a PAJAUOTEXHUYECKMX CUTHAJIOB.
CylHOCTh aHallu3a COCTOUT B TOM, YTO M3ydaeMblll OOBEKT pa3OMBAaeTCs Ha COCTaBHBIC 4YacTH,
1ocJIe 4ero MPOBOAUTCS UX UccienoBaHMe. [I[puMEHUTENBHO K paAMOTEXHUUECKUM CUTHAJIAM IIpU
aHaJIM3€ UCCIIEAYEeMbII CUTHAJI OMMCHIBAETCS COBOKYIHOCTBIO JPYIMX Oosiee MPOCTBIX CUTHAJIOB C
XOpOLIO U3YYEHHBIMH CBOMCTBaMHU. Takoe IMpenCcTaBIeHUE MTO3BOJISET, C OJHON CTOPOHBI, CIOKHYIO
3ajjauyy NpeoOpa3oBaHMs MCCIEIyeMOro CHrHajla PaJuOTeXHUYECKMMHU YCTPOMCTBAMM CBECTH K
3agadyaM npeoOpa3oBaHUsl U3BECTHBIX CUTHAJIOB, & C APYTOW CTOPOHBIL, - AOCTaTOYHO 3()(HEeKTUBHO
pelarTh 3a1a4i CHHTE3a CUTHAJIOB C 3alaHHBIMHM CBOMCTBAMMU.

Tema 18. [enbra QpyHKIUSA 1 QYHKIHUS COCTUHEHHUS.

Jlnis onucanys JUCKPETHBIX (PYHKIMH MIMPOKO UCIOJIB3YETCS KIACC UMITYJIbCHBIX
(yHKIMIA, OCHOBaHHBIN HA UCTIONB30BAHKY AenbTa-pyHKIu 2 1 e mponssoaHbIX. C TOUKH


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB

3peHHsl ONpeIeIeHUH, BBOJUMBIX B MATEMaTHUECKOM aHaIU3e, J1eIbTa-(QyHKIUN COOCTBEHHO
GYHKIHUSIME HE SBISIOTCS. DTO 0COOBIN Ki1acc 0000IIEeHHBIX QYHKIIUNA U JUTsl HUX pa3padOTaHbl
crienuanbHble onepanuu. Ho 11 mpakTHUeCKUX NPUIIOKEHUH B TEOPUH aBTOMAaTHYECKOTO
yIpaBJIEHUS BaKHBI TOJIBKO HHTETPAJIbHBIC CBOMCTBA ATUX (DYHKLUHI U B 3TOH 00JaCcTH K
HUM(POPMaTIHLHOIPUMEHUMbI OOBIYHBIE OTIEPALIUH.
Pazoen 11. Cnekmpanvnoe npeocmaeienue CUZHAN08.
Tema 19. CnekrpanpHoe npencTaBieHue cUrHaioB. Panel @ypbe. CrekTpanbHbI aHAIN3.
[IpeobpazoBanus ypre. [Ipsimoe u 0OpaTHOE TpeoOpa3oBaHKE.
Curnan - 3To MaTepuaibHbIi HOCUTENb HHPOpPMaLUU. B pannosnekTpoHruke cCUrHan (Gpu3n4ecku
IPECTaBIIEH MIEKTPOMarHUTHBIMHU BEJTMYMHAMM, HAlpUMep, TAKUMU Kak Hanpspkenue U, Tok I,
HaNpsHKEHHOCTH deKTpudeckoro nois E p , HanpspkeHHOCTh MarHUTHOTO 1ot H p u npyrumu.
Tema 20. [IpeobpazoBanus @ypbe. 11 curHanza xapakTepHO U3MEHEHHE (PU3NYECKON BETUUMHBL,
IpeCTaBIIsAIoIIEeH ero, co BpeMeHeM. [1oaToMy ecTecTBeHHas MaremMaTHyecKasi MOJIEIb CUTHAJIA -
3T0 yHKUUA BpeMeHH S(t). PazmepHocTs S(t) onpenensiercss pa3MepHOCTHIO COOTBETCTBYIOIIEH
(U3UYECKON BEIIMYMHEI.

Tewma 21. [Ipsimoe u oOpatHoe npeodpazoBanue. [IpeodpazoBanue Dypoe (Fourier

transform) siBysieTCSt MHCTPYMEHTOM CIIEKTPATLHOTO aHATN3a HENEPHOANICSCKUX (MMITYIIbCHBIX )
CUTHAJIOB (MX €lle Ha3bIBalOT (PMHUTHBIMH, T.€ IPOCTPAHCTBEHHO OrpaHUYEHHBIMH). Takue
CUTHAJIBI OTJIMYHBI OT HYJISI TOJIBKO Ha OTPAaHUYCHHOM WHTepBasie BpeMeHH. O4YeBHUIHO, YTO
UMITYJIbCHBINA CUTHAJ OYZ€T UMETh U KOHEUHYIO SHEPTUI0 — €CJIM TOJIBKO OH HE COACPIKUT
Pa3pbIBOB BTOPOTO poja (C YXOISAIIUMHU B OECKOHEYHOCTh BETBAMH (YHKITHHN).

Paszoen 12. IlIpeobpazosanus Jlannaca. OcuosHnvle xapakmepucmuku npeoopasosanus Jlannaca.
Tewma 22. OcHOBHBIE XapaKTepUCTUKHU TIpeoOpa3oBanus Jlamiaca.

Jlna ananusa u cunreza CAY B TAVY mumpokoe pacnpocTpaHeHHE IPH PELIEHUH
muddepeHIMaTbHBIX YpaBHEHUH MOIYYHIT OTlepaTOPHBIA MeTo1. ETo OCHOBHBIM JOCTOMHCTBOM
SIBIISICTCS CBEJCHUE PEIICHUs cCHcTeMbl U pepeHInanbHbIX YpaBHEHUH K PEIIEHUIO CUCTEMBI
HOpPMAaJIbHBIX alreOpanyecKkux ypaBHeHH. B ocHOBe onepaTopHOro MeToaa JeKUT
npeoOpaszoBanue Jlamnaca.

Pazoen 13. Koppenayuonnwtii ananus cuzHaios.

Tema 23. ABrokoppemsiuusa. O6patnas koppessiuus. Koppemnsius [ maBHbIMU

3aJja4aMy KOPPEJSIIMOHHOTO aHallu3a SBJISIOTCS BBISIBJICHHE 3aBUCMOCTHU WJIM CXOJICTBA MEXKIY
KaKMMHU-JINO0 curHanamu. KoppensiuoHHbIi aHaIu3 UMEeT IHPOKOe MPUMEHEHNE B pa3IMYHBIX
00J1acTAX: HAaIpUMED, MMOUCK H300paXKEHUs 10 00pa3ily, MOKUCK MOJE3HBIX CUTHAJIOB “NOJI ITyMaMu”,
00paboTKa CUTHAJIOB PaIapoB U T.1.

Pazoen 14. Ceepmka

Tema 24. CBepTka, ciydaiiHasi BBIOOpKa, CriIa)kKUBaHUE.

3anaya criiaXuBaHusl — 3TO, 110 CYTH, 337a4a GUIbTPALIMU CUTHAIA OT CKauKOOOpa3HbIX
(cTyneH4aTsIx) n3MeHeHn. CYUTaeTCs, 4To MOJIC3HBIM CUTHAN UX HE coAepKuT. CTyrneHvaThli
CUTHAJ 32 CUET MHOYKECTBA PE3KUX, HO HEOOJBIINX MO0 aMILIUTY/E, IEPENa 0B YPOBHS CONEPKUT
BBICOKOYACTOTHBIE COCTABIISAIONINE, KOTOPBIX HET B CIJIa)KEHHOM curHaine. Iloatomy a1 HEKOTOporo
aIrOpUTMa CIJIaKMBAaHUA B MIEPBYIO OUepeab HEOOXOAUMO OINPEAETUTh KaK CHIIBHO OCIabsioTcs
pa3HbIe YaCTOTHBIE COCTABISAIONIME. J[pyruMu cioBaMu, HEOOXOIUMO TIOCTPOUTH AMIUTUTYAHO-
YaCTOTHYIO XapaKTePUCTUKY COOTBETCTBYIONIETro (GUIbTpa, HHAUE BEJIUKA BEPOSTHOCTh
«HapBaTbCs» HA apTEPaKTHI.

Pazoen 15. Mooynayus



Tema 25. AMmuutyaHast v ¢azoBast MoayJsius. Monymnsiiuei Ha3bIBalOT Mpoliece MpeoOpa3oBaHus
OJIHOI MO0 HECKOJIBKMX XapaKTEPUCTHK MOIYIUPYIOLIET0 BBICOKOYaCTOTHOTO KOJieOaHus Mpu
BO3/JCICTBUM YIIPABIISAIOIIEIO0 HU3KOUYACTOTHOTO CUTHANIA. B UTOre CIEKTp yNnpaBisioUiero CUrHana
nepeMeniaeTcs B BBICOKOYAaCTOTHYIO 00J1acTh, TIe Iiepejadya BEICOKUX YacTOoT sIBiIsIeTcs Oosee

3P PEKTUBHOM.

Tema 26. Cnoxubiii Tun monyisiuuii. QPSK nu QAM moaynsauuu. st yBeTudeHus CKOPOCTH
nepesavyy JaHHBIX HCIIONB3YIOT TaK Ha3bIBAEMYIO KBAIPATYPHYIO aMIUTHUTYIHYI0 MOAYIsIii0 QAM,
KOTOpasi SIBJSETCS aMIUTUTYJHO-()a30BbIM BUAOM Moayisauuu. QAM npumensieTcs: B KaOeIbHbIX
MoJeMax, B ctannapre nudposoro tenesunenus DVB-C, a takxke, B IUPPOBOM pagHOBEIIaHUN
CBUY nuama3oHa.

Pa3zoen 16. Z- mpancghopmayusn

Tewma 27. lludpossie punbTpsl. [{udposoit huasTp — B 251eKTpoHUKE 000K HUIBT,
oOpabarsiBaroruii IU(POBON CUTHAI C ETBIO BBIICTICHUS H/IITN TIOJABICHHSI ONPEIeIEHHBIX
4acTOT 3TOT0 cUrHaia. B oTinuune ot g poBoro, aHaaoroBblil GUILTP UMEET JEJI0 C aHAJIOTOBBIM
CUTHAJIOM, €r0 CBOMCTBA HEAUCKPETHBI, COOTBETCTBEHHO NlepeaaToyHasi (pyHKIUSA 3aBUCHUT OT
BHYTPEHHUX CBOMCTB COCTABJISIOUINX €r0 JIEMEHTOB.

Tema 28. KX u BUX ¢unptper. KUX-GuabTpsel MOTyT ObITH TOJBKO HU(ppoBEIMUA. BIIX

(GuUIbTPBI — peKypCHUBHBIE, JIJIs1 BBIYUCIICHUS 3HAYEHUS Ha BBIXOJE (PUIIbTPA UCIIONB3YIOTCS KaK
3HAUEHUS BXOJa, TaK U 3aJepKaHHbIe 3HaYeHUS Bhixoa. [lepenarounast pyHKIMS MpeICTaBIsSETCS
B CTaHJAPTHOM JIPOOHO-PAIIMOHAIILHO BUJIE, a cXeMa (PUIIbTpa COEPKUT OOpaTHBIC CBSI3U.

Pazoen 17. @yukyus nepedauu

Tema 29. UMIynibCHBIN M YaCTOTHBIM OTKIMK MIMITyJIbCHBIN OTKJIMK @aHAJIOTOBOM CUCTEMbI HA
BXOJIHYIO 1€1bTa() YHKIHIO TAaK)KE B OMPEACICHHON CTENeHN PEACTaBIsIeT COOOH MaTeMaTHYECKYIO
abcTpakuuio uaeanbHOro npeodpazoBanusi. C MpakKTUUECKON TOYKU 3PEHHUS 1O UMITYJIbCHBIM
OTKJIMKOM MOKHO TIOHUMaTh OTOOpakeHUE PEAKIIMH CUCTEMBI HA UMITYJIHCHBIA BXOTHOM CUTHAI
MIPOU3BOJIBLHON (DOPMBI C €TUHUYHOM TUIOIIA/IBI0, €CIIU JJIUTEIBHOCTh 3TOT0 CUTHAIA
npeHeOpeKuMOo MaJla 10 CpaBHEHHIO C BPEMEHHOW (KOOPAMHATHOM) pa3penaromiell CliocOOHOCThIO
CUCTEMBI.

Paszoen 18. Cmadunsnocms cucmemol

Tema 30. Hynu u nontockl CTaOMUIBHOCTh — CIIOCOOHOCTHh CHCTEMBI (DYHKITMOHUPOBATH, HE
U3MEHSS COOCTBEHHYIO CTPYKTYPY, U HAXOJIUTHCSI B PABHOBECHU. JTO OIIPE/IEIeHNE TOJIKHO OBbITh
HEU3MEHHBIM BO BPEMEHH.

2.2 MarepuaabHO-TEXHUUYECKOE 00€CTIeueHNUEe TUCITUTITUHBI

e  VYyeOHBIE METOAUUECKHUE TOCOOUS
® BBI‘II/ICJII/ITGJIBHEUI TCXHHUKA

e Ilpoekrop

2.3.3. KparTkoe coaep:kaHue CeMHUHAPCKUX/MIPAKTHYECKUX 3aHATHI/Ta60paTOPHOTO
NMPaKTHKyMa

(Kpatko u3noxuth hopmy/HopMbl IPOBEACHUS CEMUHAPCKUX 3aHITHH).


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%84%D0%B8%D0%BB%D1%8C%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F

2.3.4. MarepuainbHO-TeXHHYECKOEe o0ecnevyeHue 1 CIUIIMHBI

(Kpatko mpencraBuTh IEpeYeHb MAaTEePUATBbHO-TEXHUYECKOTO OCHAIIEHHsS, WH()OPMAIIMOHHO-
TEXHUYECKHUX CPEJICTB).

e JlabopaTopHble MAaKETHBIC CTEHJbI JUI MPAKTHYECKOTO TIMOCTPOCHHUS IMPOCTHIX
smorundecknx cxem Ha UMC

e  VYuyeOHBIC METOUYECKUE ITOCOOUS

e U3mepurenbHble mpuOOpHI: ocumiiorpad, rectep,

e BrunciurenpHas TEXHUKA

e [IpoekTop

2.4. MoayJjbHasi CTPYKTypa JUCHUILUIMHBI € pacnpeaejieHHeM BecoB Mo ¢dopmam
KOHTpoOJIei



®DopMbI KOHTPOJIei

Bec ¢opmbl
(dhopm)
TeKYLIETO
KOHTPOJIS B
pe3yJabTHPY
e
oleHKe
TeKYLIero
KOHTPOJIst
(mo
MOAYJISAM)

Bec ¢opmbi
MPOMEXKYTO
YHOI'0
KOHTPOJIS B
HTOroBOM
OIleHKeE
MPOMEXKYTO
YHOI'0
KOHTPOJS

Bec urorosoii
OLICHKH
MPOMEKYTOYH
0ro KOHTPOJIS
B
pe3yJIbTHPYIO
nieii oleHKe
MPOMEKYTOYH
bIX
KOHTpOJIei

Bec urorosoii
OLIEHKH
NMPOMEKYTOUHOT
0 KOHTPOJISI B
pe3yJibTHpYIOlIe
i oLleHKe
MPOMEKYTOYHBI
X KOHTpoJ1eit
(cemecTpoBoOii
OLIEHKeE)

Beca
pe3yJibTUpYlomei
OLICHKH
NMPOMEKYTOYHBIX
KOHTpOJIell U OLeHKHU
HUTOr0BOr0 KOHTPOJIS
B pe3yJbTHpYloweii
OlleHKE HTOTOBOI0
KOHTPOJIS

Bup yueoHoii
PadoTHI/KOHTPOJISI

M1 | M2

M1 | M2

M1 M2

KonTtponsHas pabdota (npu
Haau4uu)

VYcrHbll onpoc (npu Hanuuuu)

Tect (npu naruuuu)

JlaGopatopHbie paboTHI (npu
Haau4uu)

[MuceMeHHBIE TOMAITHUE 33 TaHUS
(npu Hanuuuu)

Pedepar (npu nanuuuu)

Dcce (npu Hanuvuu)

[TpoexT (npu nanuuuu)

Hpyaue popmul (npu nanuuuu)

Beca pe3ynbTUpyrOIIMX OLEHOK
TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OLICHKaX MTPOMEXYTOUHBIX
KOHTpPOJIEH

0.4

Beca oneHOK IpoMeXyTOYHBIX
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IIPOMEKYTOUYHBIX KOHTPOJIEH

0,6

Bec utorosoii onieuku 1-ro
IIPOMEXYTOUHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEH OLICHKE
IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec utoroBoii orieHku 2-ro
IIPOMEXYTOUHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE
IIPOMEKYTOUHBIX KOHTPOJIEH




Bec pesynbTupytomieii oneHKu 0,5

IIPOMEKYTOUHBIX KOHTPOJIEH B
PE3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

Bec HTOroBOro KOHTpOJIA 0,5 (3auer)

(Ik3ameH/3a4er) B
Pe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

3.

Teoperuveckuii 0JI0K (YKazvlearomcsa mamepuaivl, HeodXooumvle 011 0CB0CHUA YYeOHOIU
nPoOZPAMMbL OUCUUNTIUHBL)
a) OcHoBHasi JuTeparypa:

1. Backakos C. U. Pagnorexanueckue nenu U curdgais 2015

2. Puuapn Jlaitonc: [{udporas ob6padborka curaanos 2006

3. Tonoposckuii . C. PangunorexHudeckue 1enu u curHaisl 1986.

0) JlomoTHUTEIbHAS JIUTEPATYPA:

1. Cepreit ApOy308: Lludposas o6padoTka curnaiso. Moaenuposanre B MATLAB. 2008

@oHIbI OLIEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMmMepuaivl, HeodOXooumsle 011 NPOGEPKU

YPOGHA 3HAHUIL 6 COOMEEMCMBUU C COOEPHCAHUEM YUEOHOU NPOPAMMbBL OUCUUNTIUHDL).

HepequL 9K3aMCHAIIMOHHBIX BOIIPOCOB

1.

ok w

HBoo~No®

12.
13.
14.

0.

Yo Takoe anepruoIUYECKUil YCUITUTENb, KACKAITHOE COEIMHEHHE AIEPUOINIECKOTO
YCWJIMTEJISl, PE30HAHCHBIN YCUIIUTENh?

Uto Takoe HeNMMHEITHBIE 3JIeMeHThl. HennHeiiHoe pe30HaHCHOE YCUIIEHHE, YMHOKHUTENb
YaCTOTbI, aMIUTUTYIHbIN OrpaHUYUTEINb?

Urto Takoe Mmoxynstop?

Urto Takoe nerekTup?

Paccka3arb 06 aMIIIUTYJHOM JE€TEKTUPOBAHUH, YACTOTHO-(DA30BOM JAETEKTUPOBAHUH,
CUHXPOHHOM JETEKTOpE.

Yro Takoe mpeoOpa3oBaHKUE YACTOTHI?

UTo Takoe YaCTOTHBIA CMECUTENb?

Uto Takoe reHepanus rapMOHH4ecKoro curnana? Cxemsl COeIMHEHUs reHeparopa’?

CuHre3arop 4acToThl?

UYro Takoe ALIII?

Yro takoe LIAII?

Tuner ®unetpoB? OunbTphl barTepBopra 1 UeObimeBa, AKTUBHBIC (DUIIBTPHI.

Krnaccudukanust KOMITIeKca MEPEMEHHBIX PAIHOTEXHHUECKUX CUTHAIOB?

[TocTOsIHHBIE U TUCKPETHBIE CUTHAIBI.




15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

5.

KaxkoBbl 3HEpreTnyeckue noka3areian curuana’?

Pacckasarb 0 nMHaMHUYeCKOM IMpeICTaBICHNE CUTHANIOB, 1eIbTa PYHKINU U QYHKIIUU
COC/IMHEHUSI.

CnekTpalibHOE MpeIcTaBIeHUE CUTHAIOB. Psiabl dypre.

CrniekTpabHblil aHAIN3.

[IpeobpazoBanus ypre. [Ipsimoe u 0OpaTHOE TpeoOpa3oBaHUE.

[IpeobpazoBanus Jlamnaca.

OcHOBHBIE XapaKTepUCTUKHU TIpeoOpa3oBanus Jlammaca.

KoppensiuoHHbIil aHaTU3 CUTHATIOB.

AsTtokoppersius. O0paTHast KOpPEIus.

Urto Takoe cBepTKa?

Yro Takoe ciayuyaiiHas BIOOpPKa, CTIaKHUBaHUE?

Urto Takoe Moysuus?

Yro Takoe aMIUIUTyAHAS U (ha30Bast MOAYIISALIMSL.

Cnoxunsie Tunbl Mmoayisiiui. QPSK u QAM monynsmum.

Yro Takoe Z- Tpanchopmarus, mudpoBbie GUILTPHI?

Pacckazats 0 KUX u BUX ¢uiibTpos.

Yrto Takoe QyHKIMS Iepenadn, UMITYJIbCHBIA U YaCTOTHBIA OTKITUK?

Urto Takoe cTaOMIBHOCTh CUCTEMBI;, HYJIA U TIOJOCHI?

Metoanueckuii 6,10k

5.1. B pesynprate oOydeHUs1 ciymiateaud OyayT: 3HAThb OCHOBBI TEOPHH CUTHAJIIOB M CHCTEM.
IloHumaTh 3aKOHBI Hpeo6pa3013aHH;1 CUTHAJIOB B CHUCTEMaX. YMETHh BBIIIOJHSATH PpacUcCThI,
CBSI3aHHBIE C AHAJIU30M CHTHAJOB U CHUCTEM, a TAaKXK€ C MPOXOXKICHHUEM CUTHAJIOB uyepe3
TaKu€ CUCTEMBI.

Bo Bpems kaxoro 3aHATHS MpenojaBaTelb NPeJCTaBlIsIeT MaTeprall o TeMEe JHS U BOBJIEKaeT

rpynny B oocyxaenue. [IpakTuuHblif XapakTep Kypca mpe/nojiaraeT akTHBHOE BMEIIATEIbCTBO

KaXJIOTO CTYyJEHTa B IPOLIECCH MPEACTABICHUS M OOCYXKJIEHHUS TEeMbl. 3a IpernojaBareieM

3aKpPCIVICHA OTBCTCTBCHHOCTL NPUACPIKUBATHCA TCMATUKU NAHHOI'O 3aHATHUA U IIPCAOCTABJIATH

HeoOxoauMble (hyHIaMEHTalbHbIE 3HAHUN 1 KOHLIETIIUH.

[Tocne 3aBepiieHHst U3yYeHUS KaXKAOW U3 MporpaMm OyJieT MpoBeJeHa KOHTPoJIbHAs padoTa /s

3aKPCIJICHUS HAaBBIKOB.

Huctumnmna «BBeeHune B CUTHAJBI U CHCTEMbI» HEMOCPEACTBEHHO CBs3aHa C pa3pabdOTKOU

UHAUBUAYAIbHBIX MPOEKTOB. CTyEHTHI 3apaHee yBEAOMIISIOTCS O TPeOOBAaHUSX OTHOCUTEIBHO

(dopmara OKOHYATEIEHOTO Pe3yJIbTaTa MPOCKTA.
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