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1.1.

1. AHHOTAIUA

qu6Ha;1 nmporpamMmma JUCHUIIJIMHBI BBEACHUC B CUTHAJIBI U CUCTCMbI HepBBIfI U3 HECKOJIBKHUX
KypCOB CIENHAIN3alii, MOCBANICHHON IH(poBoii 00paboTke curHanoB. CoBpeMeHHAs
nudpoBas 00pabOTKa CUTHAJIOB — CIIOKHAS ¥ MHOTOTpaHHas 00JacTh TeXHUKH. UTOOBI

pa306paTLc;1 B Heﬁ, HYXXHO IPEKIAC BCCIr'o NMOHATH 0a30BbIE MMPUHIUIIBI, O KOTOPBIX U nouaeT

pedb B 3TOM Kypce.

1.2. Tpy10€eMKOCTb TUCIUILIMHBI: B aKaJleMUYecKuX yacax — 144, B kpeaurax -4

1.3.

B neMm Bcero nBe Tembl. [lepBast 3 HUX MOCBSIIIEHA CUTHAJIAM, B HEH MbI IIOTOBOPHUM O TOM,

YTO CUTHAJIBI, KAK OHH aHATM3UPYIOTCS, U3 KAKHUX AJIEMEHTapHBIX KUPITHYUKOB
CKJIaJIBIBAIOTCS M1 KAKMM 00pa3oM MOMaaaoT 00paTHO B OKPYIKAIOMIMKA HAC (HU3HUIECKHHA
mup. Bo BTopoii Teme MBI iepeiiieM OT CUTHAJIOB K CUCTeMaM, TpeTHa3HaAYeHHBIM JUTS UX
00pabOoTKH, ¥ TOCMOTPHUM, KaK 3TH CUCTEMBbI KJIACCH(PHUINPYIOTCS, KAKUMHU
XapaKTEePUCTHKAMH 00JaJaf0T M KaK UMEHHO U3MEHSIOT IMPOXOISIINE Yepe3 HUX CHUTHAIIBI.
1.4.Pe3ynbraThl 0CBOECHUS POTPAMMBI JTUCIUIUIMHBL: ATIEPHOANYECKHN YCHITUTEIH,
HEJIMHEHHbIE JIeMeHThl. HenmHeliHoe pe30HaHCHOE YCHIICHHE, YMHOKUTEb YaCTOTHI,
aAMIUTUTYIHBIN OTPaHUYUTENb, MOIYJIATOPHI, AMIUIUTYTHOE IETEKTUPOBAHNUE, YACTOTHOE
¢a3oBoe AETEKTHPOBaHNE, CHHXPOHHOE JICTEKTHPOBaHKE, TPe0Opa30BaHNE YaCTOTHI,
YaCTOTHBIM CMECHUTEIb, CIIEKTPAJIbHOE NPECTABICHUE CUTHAJIOB, KOPPEJSIIUOHHBIN aHaIH3
CHUTHAJIOB.
- yMETh

e [IpoexkTHpoBaTh pa3IN4HbIE PAJUOTEXHUUECKUE CUCTEMBI;

PaccunteiBaTh PA3INIHBIC PAAUOTCXHUYICCKUC CUCTCMBI,

[ ]
e PaccuuThiBaTh pa3Hble MpeoOpa3oBaHus;
[ ]

PaccunthiBaTh GUIBTPEI.

Kon
WHIUKATOPA
Kon OCTHKEHUS
. | HammeHOBaHHe HHANKATOPA
KOMIETEHIUH (8 HaumeHoBaHue KOMIETEHIHH (8 KOMMeTeH it . o
AOCTHKEHU KOMIIeTeH Uil (6
coomeemcmauu coomeemcmauu pabouum ¢ y4eOHvim (6
coomeemcmauu pabouum ¢
pabouum c NIaHOM) coomeemcmeuu
VueOHbIM NIAHOM)
VUEOHbIM NIAHOM) pabouum ¢
VueOHbIM
NJIAHOM)
YK-6 Cnocooen onpedenamo u YK-6.1 3Haem METOANKU CAMOOIICHKH,
Peanu3oevléams RPUOPUMEM bl CaMOKOHTPOJIS 1
coOcmeeHnHoIl deamenbHoCmu U CaMOpa3BUTHSA C
CHOCOObL ee CO6epUIeHCIB808ANHUA HA UCTIOJIb30BaHUEM ITOJIXOJI0B
OCHOB€ CaMOOUeHKU 3I0pOBbECOCPEIKEHUSI.
Ymeem pemats 3anaun
YK-6.2 COOCTBEHHOTO TUYHOCTHOTO U
po)eCCHOHAIBHOTO Pa3BUTHS,




YK-6.3

OTIpEICNIATh U peaIn30BbIBAThH
MIPHOPHUTETHI
COBEPIICHCTBOBAHUSA
COOCTBECHHOI JESITCILHOCTH,
MPUMEHSATH METOIUKH
CaMOOIIEHKH U CAMOKOHTPOJIS,
MPUMEHSTh METOIUKH,
MO3BOJISIONINE YIYUIIUTh U
COXPAaHUTH 3/I0POBLE B
MPOoILIECCEe KU3HEACSITSIIBHOCTH.
Bnageet TexHoNOrusIMu u
HABBIKAMU YIIPABJICHUS CBOCH
MTO3HABaTEIIbHOM
JIeITCIIBHOCTBIO B €€
COBEpIICHCTBOBAHUS Ha
OCHOBE CaMOOIICHKH,
CaMOKOHTPOJISI ¥ IPUHITUIIOB
caM000pa3oBaHUs B TCUCHHUE
BCEM KU3HMU.

OIIK-2

Cnocoben peanuzogvieams Hogble
NPUHUUNBL U MEMOObL UCCIEO08AHUA
COBPEMEHHbBIX
UHDPOKOMMYHUKAYUOHHBIX CUCHEM U
cemell paz1u4HbIX MUNOE nepeoayu,
pacnpeoenienus, 00padboOmKu u Xpanenus
uHpopmayuu

OIIK-2.1

OIIK-2.2

OIIK-2.3

3HaeT NPUHIIUTIBEI U METOIbI
HCCJIETOBaHMSI COBPEMEHHBIX
MH(POKOMMYHUKAIIMOHHBIX
CUCTEM U yMEEeT OLICHUBATh UX
JIOCTOMHCTBA M HEJJOCTATKU
YMmeeT npoBOIUTH
IKCIIEPUMEHTATHHBIC
UCCJIETOBaHMSI CUCTEM
niepeiavn, pacripeaeieHus,
00pabOTKH M XpaHEHUS
UHpOpMaLIUU
Baaneer HaBbiKaMu
peanu3aiy HOBBIX
MPUHIIUIIOB U METOJOB
00paboTKHU U Mepenaun
nH(bOpMalluU B COBPEMEHHBIX
WH(POKOMMYHHUKAIIMOHHBIX
CUCTEMaXx U CETX.

OIIK-4

Cnocooen paszpabamuvieams u
npumeHamy CReyuanu3upoBaHHoe
nPOZPAMMHO-MamemMamuuecKoe
obecneuenue onsa npoeedenus
UCcne008anuil u peuleHuu npPoeKmHo-
KOHCMPYKmMOPCKUX u Hay4HOo-
ucc1e006amenbCKux 3a0au

OIlIK-4.1

3HaeT OCHOBHBIE METOJIBI
00paboTku
IKCIIEPUMEHTATBHBIX TAHHBIX C
TIOMOIIBI0 COBPEMEHHOTO
CTEIHATN3UPOBAHHOTO
POTrPaMMHO-
MaTeMaTUYECKOTO




OIIK-4.2

OIIK-4.3

o0ecrieueHHs pU peLIeHUn
HAYYHO-HCCIIEI0BATEIbCKUX
3a1a4

YMeer ucnosnb30BaTh
COBPEMEHHOE
CHEeHATH3UPOBAHHOE
IpOrpaMMHO-MaTEMaTHYECKOE
oOecrnieyeHue i peleHus
3a/1a4 npuema, o0paboTku u
nepeaayn nHGOpMaIH U
HPOBEICHUS UCCIIEJOBAHUI B
o0acté HHOOKOMMYHHKAITHNA
Baageer METOJaMU
KOMITHIOTEPHOTO
MOJICTTUPOBAaHUS U 00paboOTKU
UHPOpPMAIUK  C  TIOMOIIBIO
CHeHaTU3UPOBAHHOTO
IPOTPaMMHO-
MaTeMaTH4eCKOro
obecrieueHus

1IK-2 CnocobeH CaMOCTOSITEIIBHO
BBIITOJIHSATH AKCIIEPUMEHTAIILHBIE
WCCIEIOBAaHUS U pelIeHHs Hay4yHO-
HCCIC0BATCILCKHIX 51
MIPOU3BOJICTBEHHBIX 3a1a4 c
HCIIOIL30BaHUEM COBPEMEHHOM
anmapaTtypbl 1 METOJIOB UCCIICOBAHUS

IIK-2.1

IIK-2.2

IIK-2.3

3Haer MeToauKu cOopa,
aHanmm3a 1 00paboTKH
CTaTUCTHUYECKOW HHPOPMALIUU
MH(POKOMMYHHUKAITTOHHBIX
cucTeM

Ymeert npoBOIUTH
UCCIIEIOBAaHMS XapaKTEePUCTHK
TEJIEKOMMYHHUKALHOHHOTO
000py10BaHUS U OLICHKH
KayecTBa MPe0CTaBISEMbIX
yCIyr

Baageer HaBblkamMu aHauM3a
HaY4YHO-TEXHUYECKON
npo0JsieMbl Ha OCHOBE 1oA0Opa
U U3YyYEHUS JMTEPaTypHBIX U
NaTeHTHBIX ~ WCTOYHHKOB, a
TaKXKe HaBbIKAMM IPOBEACHUS
AKCIEPUMEHTAJIbHBIX padoT.

2. YYEBHAJS ITPOI'PAMMA




2.1

. LICJII/I Hn 3aJa4du AUCIMIIIINHBI: I[I/ICIII/IHJII(IHQ «BBeeHye B CHTHAJIBI U CHCTEMBI» B

HacTodgmee BpeMsda 3aHUMACT OJHO nu3 OCHTPpAJbHBIX MECT CpEau JUCHUILIINH
npopeCCUOHATBHON TOATOTOBKM HE TOJIBKO PATUOWHKEHEPOB - pa3pabOTYMKOB
PAANOTCXHUYCCKHUX CUCTEM CaMOI'0 Pa3IMYHOIO HAa3HAYCHUA, HO U BCCX CHGHHaHBHOCTCﬁ, B
TOW WJIM WHOH Mepe CBS3aHHBIX C perucrpanueii, oOpamieHueM, 00pabOTKOW W
UCTIOJIb30BaHUEM HH()OPMAITMOHHBIX TaHHBIX CAMOW Pa3IMYHON MPUPOIBI — MOJI30BaTEICH
CUCTeM. DJTO Ompenensercs Tem, 4To HHpopmamwus, Hapsay C MaTepueil U JHeprueu,
NPUHAUICKUT K (PYHIAMEHTAJIbHbIM (UI0CO(YCKUM KAaTEropusiM €CTECTBO3HAHUS U
SBISICTCS OJIHOM M3 JIBHXKYIIMX CHJI COBPEMCHHOTO pAa3BUTHS HAyKH, TEXHHKH W
YeJIOBEYCCKOW IMBWIM3AMK B 1eloM. Ho wuHdopMamuss HE OTHOCHTCS K YHCITY
MaTepHAIbHBIX OOBEKTOB M HE CYIIECTBYEeT B siBHOM (usmueckoir gopme. Hocuremsimu
UHPOPMALIUU SBJISIOTCS CUTHANBI B JII00OW (hopMe MX MaTepHAIBLHOTO MPEICTABICHHUS B
npejiesiax CUCTEM, BHE KOTOPBIX MOHSTHS CUTHAJIOB TaK)Ke HE MMEKOT cMbicia. Bce aTo u
NPUBOJUT K TOMY, YTO TPO(ECCHOHATBHO TpaMOTHas M AS(P(GEKTUBHAS PETUCTPAIHS
uHpopmanuu, ee 00pabOTKa, MHTEPIPETAIMsI U UCIOJIb30BAHUE BO3MOXKHBI TOJIBKO MPH
XOpOoUIMX 3HAHUAX TCOPHUU CUTHAJIIOB U CUCTCM.

enb nqucnuruMHbL: cHOPMUPOBATH Y CIyIIATENCH MPEICTaBICHHE O 0a30BBIX MPUHIIMIIAX
00paboTKwu.

2.2. TpyA0EMKOCTh MUCUUIUTMHBI M BHUABI Y4eOHOH paboThl (B akaJeMHUYeCKHMX dYacax U
3aUETHBIX €AMHUILAX) (YOaiums CMPOKU, KOMOpvle He 0yOym NPUMEHEHbl 8 PAMKAX
OUCUUNIUHDL)

Bcero, B Pacnpenesienune no cemecrpam
Buabi yueOHoii padoThl akasu. I I mnr | v |
yacax ceM ceM | ceM | ceM. | ceM | ceM.
1 2 3 4 5 6 7 8

1.0011as TpyA0€eMKOCTb U3y4YeHUs 144 144
AUCHHUILIMHBI 110 ceMecTpaM, B T. Y.:

1.1. AynuTopHble 3aHsITHSL, B T. U.: 48 52

1.1.1.JIekun 32 34

1.1.2.IlpakT4yecKue 3aHsTUs, B T. Y. 16 18
1.1.2.1.  Hpyroe (yka3aThb)

1.1.3.CeMuHapsbl

1.1.4.JJaGopatopHbie pabOThI

1.1.5./Ipyrue BubI (yKa3aTh)

1.2. CamocTosTenpHas padoTa, B T. 4.: 96 92
1.2.1. TloaroroBka K 3K3aMeHaM
1.2.1.1.Ipyroe (yka3artp)
1.3. KoHcynpTanuu
1.4. Ipyrue metoap! U hOpMbI 3aHITHI
Wtoroseiii KOHTposb (DK3aMeH, 3ader, 3a4yer 3a4er
au@. 3a49eT - yKa3aTh)




OnekTpoHuka 32 yaca

Ne HanmenoBanue ypoka Koz-Bo gacos

1. | Annlepuoanyueckuil yCUIuTeb, KACKaIHOE COCIMHEHHE allepUOANIECKOTO 2
YCUJIUTEJISI, PE30HAHCHBIN YCUJIUTEIIb.

2. | Henunelinble snementsl. HennHueitHoe pe3oHaHCHOE YCHIICHUE, 4
YMHOHTEJb YaCTOThI, AMILJIUTYIHBIA OrpaHUYIUTENb MOYyIATOPBI 4

3.| derexktup. AMIIIUTYHOE IETEKTUPOBAHUE, YACTOTHOE (pa3oBoe 4
JNETEKTUPOBAHNE, CHHXPOHHOE JIETEKTOP.

4. | IIpeobpazoBaHye YaCTOThI, YACTOTHBI CMECUTEIh 2

5. | I'enepanus rapMoHnueckoro curuana. CxeMbl COEAMHEHHs] TeHepaTopa 4

6. | CuHTE3aTOp YaCTOTHI 4

7. ALIT u [TAII 4

8. | ®ubTpel. PunbTpel barTepBopTa 1 YeObimeBa, AKTUBHBIE (GUIBTPHI 4

CurHansl 16 yacoB
Ne HanmenoBanue ypoka Ko-Bo yacos

1. | Knaccudukanust KOMIUIEKCa IEPEMEHHBIX PATMOTEXHUISCKUX CUTHAIIOB, 2
MIOCTOSIHHBIE U JUCKPETHBIE CUTHAJIBI

2. | DHepreTuyecKue Mmoka3areiu CUrHaia. J[maamuyeckoe npecTaBieHue 2
CUTHAJIOB, JeNibTa QYHKIUS U QYHKIMS COSTMHEHUS

3. | CnekrpanbHOe NpeAcTaBieHue CUrHanoB. Paasl @ypre. CneKTpanbHbIid 2
anayms. [IpeobpazoBanust Dypee. [Ipsmoe 1 0OpaTHOE ITPeoOpa3oOBaHMUE.

4. | IlpeobpazoBanus Jlamnaca. OCHOBHBIE XapaKTEPUCTUKHI 2
npeobpazoBanus Jlamnaca.

5.| KoppensuuonHslii aHamu3 curHanoB. ABTokoppessanus. O6paTHast 1
KOPpEsIIus

6. | CBepTka, cmydyaiiHasi BRIOOpKA, CTIIAKHBAHHUE 1

7. | Monynsuus; AMmuatyaHas U ¢azoBas Mmoaysius. CIIOKHBIA THTT 2
MoayJsinuidi. QPSK 1 QAM moaynsinuu

8. | Z- tpanchopmarusi, udpossie GunbTpbl. KUX 1 BUX dbunsTpsl 2

9. | ®yHKIMSA NIepeaavn, UMITYIbCHBIM U YACTOTHBIA OTKIIUK 1

10| CTabuIpHOCTD CUCTEMBIL; HYJIU U TIOJIOCHI 1

2.3. CopepsxkaHue IUCHUIITHHBI

2.3.1. TemaTu4ecKHil IVIAH U TPYAOEMKOCTh ayAUTOPHBIX 3aHATHH (MOAYJIH, pa3aeJibl

JMCUMIUIMHBI M BUAbI 3aHATHII) 110 padouemMy y4eOHOMY IUIAHY

Jlexuun TpakT. JIa6o
Pa3nesnl 1 TeMBI AMCIUILIMHBI Bcero (aﬁ 3ansaTus CeMuHapBbI (alcp.
(aK. yacosB) i (ak. (aK. 4yacoB) :
4acoB) 4acos) 4acoB)
1 2=3+4+5+6
+7 3 4 5 6
Moayas 1.
Pazneu 1. Ycuianrenn 2 2 0




Tema 1. Beenenne. AIEPUOINYECKUNA

Tema 2. KaCKaJTHOE€ COEAUHEHUE

Paszgen 2. HeanHeiinbie 3J1€eMEeHThI

10

Tema 3. HenmuuelHOE pe30HaHCHOE

Tema 4. Y MHOXKHUTEIIb YaCTOTEI,

Tema 5. MomyasTOpbI

Paspea 3. JleTekTrpoBaHue

Tema 6. AMILTUTYAHOE

Tema 7. YacToTHOE (ha3oBoE

NN A AW W

— = NN NN

— = N[N | e [

Mopnyasb 2.

Paznen 4. [IpeoOpa3oBaHme YacTOTHI.

Tema 8. HacTOTHBIIT CMECUTED

Paspea 5. ['eHepanus

Tewma 9. I'enepauus

Tema 10. CxeMEBI coeTUHEHUS

Paznen 6. CHHTE3aTOp 4aCTOTHI

Paznen 7. ALIIT u LIATIL

Tema 11. AT

Tema 12. ITAII

Pa3zpnen 8. Ounbtpsl.

Tema 13. ®unbsTpsl barrepBopra

Tema 14. UeOblieBa, AKTUBHBIE

Pa3gea 9. Pamgnorexunueckiie

Tema 15. Knaccudukanus

Tema 16. ITocTossHHBIE U
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Mopyns 3

Pa3nen 10. DuepreTudeckue

<

Tewma 17. lunamudeckoe

Tema 18. JlenbTa QyHKIMS U

Pa3zpnen 11. CnekrpanbHoe

Tema 19. Psanb1 @ypee.

Tema 20. [Ipeo6pazoBanus Dypse.

Tewma 21. IIpssmoe u o6paTtHOE

Pa3gen 12. [IpeobpazoBanus

e =R ]

Tema 22. OcHOBHBIE

—_—

Pazpnen 13. KoppensitimonHbIit

Tema 23. ABTOKOppEALHUS.

Pa3zpnen 14. CepTka

—_ = e NN | ek | = [N

Tema 24. CepTtka, ciiyyaiiHast

[
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Pazpnen 15. Moaynsuus 2 2 0
Tema 25. AMmuutyiHas u ¢azoBast 1 1 0
Tema 26. CrioxxHbIN TUIT 1 1 0
Pa3nen 16. Z- tpancdopmarnus 2 2 0
Tema 27. Hudpossie GUIbTPHI. 1 1 0
Tema 28. KUX u BUX punsTpst 1 1 0
Pasnen 17. @ynkius nepenaun 2 1 1
Tema 29. UMnyJIbCHBIN 1 2 1 1
Pa3pgea 18. CTaOMILHOCTE CHCTEMEI, 2 1 1
Tema 30. HyJIU ¥ TTOJTIOCHI 2 1 1

Hroro 48 32 16

2.3.2. Kparkoe conep:kanue pa3iejioB JMCUMIIMHBI B BUe TEMAaTHY€CKOI'0 IIaHA
Pazoen 1. Ycuianrenu.

Tema 1. BBenenue. Anepuogn4ecKuil yCUIUTENb.

AnepuoanvecKuMU YCUIIUTENIIMU Ha3bIBAIOTCS YCUITUTENH, B KOTOPBIX SIBHO BBIPAXKEHHOU
Harpy3KoH sIBJISIETCS YUCTO aKTUBHOE COMPOTUBIICHHE (PE3UCTOP). DTU YCUITUTENN TaKxKe
Ha3bIBalOTCS ycunuTensiMu ¢ RC — cBA3sMM WM pe3uCTOpHBIMU. B KauecTBe akKTUBHBIX 2JIEMEHTOB
UCIIOJIB3YIOTCSl OUIONISIPHBIE U MTOJIEBbIE TPAH3UCTOPBHI.

Tema 2. KackagHoe coeTMHEHUE allepUOINUYECKOr0 yCHIINTENSI PE30HaHCHBIN yCHIIUTEND.
Pe3oHaHCHBIN yCUITUTEINb AJIEKTPUICCKUX KOIeOaHM, coAepKaliuil pe30HAaHCHBIM KoJIeOaTeTbHBIHI
KOHTYP ¥ UMEIOLIHI BCIEACTBHE ATOTO OOJIBIIOE YCHIICHHE B CPABHUTEIBHO Y3KOM MOJOCE YaCTOT
BOJIM3U PE30HAHCHOM YacTOTHI (CM. Takke Pe30HaHC), 4TO MO3BOJISET € MMOMOIIBIO PE30HAHCHOTO
YCHJINTESL.

Pazoen 2. HesimHeiiHbIE 3JIEMEHTbI

Tema 3. HenuHeliHOe pe30HAHCHOE YCUIICHHUE.

HenunelHbIMHI Ha3bIBAIOTCS 3JIEMEHTBI, TAPaMETPhl KOTOPBIX 3aBUCAT OT BETUYMHBI U (WIJIH)
HaIlpaBJICHUS CBSI3aHHBIX C ATUMU AJIEMEHTaMU NIEPEMEHHBIX (HAPsHKEHUs], TOKA, MATHUTHOTO
MOTOKA, 3apsijia, TeMIepaTyphl, CBETOBOIO MMOTOKA U AP.).

Tema 4. YMHOXUTEIb 4aCTOTHI, AMILIUTYIHBI OTpaHUYNUTENb
[ToynmpoBOTHUKOBBIM YMHOKHUTENb 4acTOTHI [Iporiecc mosydeHus v BbIIEICHUS TAPMOHUKH C
4aCcTOTON N®, OTINYAIOMIMICA OT UCXOAHOM YacTOTHI (® B IIEJIO€ YHMCJIO N pa3, THe
n=2,3,4..., Ha3bIBACTCSI YMHOXEHHUEM YaCTOThI. DTOT MPOIECC OCYIIECTBISICTCS B Y
MHOXHTENSIX YacTOThI - YCTPOMCTBAX, MO3BOJISIFOLIUX BBIAEIUTH N-F0 TAPMOHUKY OCHOBHOM
YacTOTHI.

Tema 5. MonyisiTopsl.

MoaynsaTop sIBASETCS OJHOW U3 COCTABHBIX YACTEW MEPENAOIIUX YCTPOUCTB PAAUOCBS3U, PAIUO-
U TeNeBellanus. 31eCh HECYIIMMU SBJISIOTCS BBICOKOYACTOTHBIE TAPMOHUYECKUE KOlleOaHusl, a
MOYJTHUPYIOIIUMH — KOJICOaHUsI 3BYKOBOH YaCTOTHI M BUJICOCUTHAIIBI.

Pa3zoen 3. /lemexkmuposanue
Tema 3. HenmuHeliHOEe pe30HAaHCHOE yCUIICHHE
AMITIUTYHOE AETEKTHPOBaHHUE, YACTOTHOE (Da30BOE IETEKTUPOBAHKUE, CHHXPOHHOE JIETEKTOP.


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

Tema 4. Y MHOKHUTEIIb YACTOTBI, aMIUIUTYIHbIN OTpaHUYUTEIb

HerexktupoBanueMm (IeMOAYJSIIMEN) HA3BIBAIOT MPOIECC MPeoOpa3oBaHUS MOIYJIHPOBAHHOTO
BBICOKOYACTOTHOTO CHTHala B KosieOaHue, Gopma KOTOPOro BOCHPOHM3BOAMT HU3KOYACTOTHBIM
MOJIYJIUPYIOIIANA CHTHAN. JIeTeKTOphl JeNATcs Ha aMIUIMTYAHBIE, YacTOTHBIC, (Da30BbIE,
UMIYJIbCHBIC, HUQpPOBBIE. 3agadya AETEKTOpa — MaKCUMalIbHO 0€30IIHO0YHO BOCIPOU3BECTH
MOIYJIMPYIOIINHI, CUTHAI.
Pa3zoen 4. Ilpeobpazoseanue wacmomol. 4aCMOMHBLI CMECUMETD
Tema 8. HaCTOTHBIN CMECUTEND

[IpeoOpa3zoBareny 4aCTOT HCHOJB3YIOTCS BO BXOJHBIX IIEMSIX TPaKTOB MpueMa sl MepeHoca
criektpa CBY-curnanoB B CpaBHUTENIbHO HU3KOYACTOTHBIN JUANA30H MPOMEXKYTOUYHBIX 4acTOT, T/
y>K€ U MPOUCXOAUT KauyecTBeHHasi HeoOxonuMas oOpaboTka curHanoB. B Tpakrax mepegaun — 3T0
BBIXOJIHBIE  YCTPOWCTBA, TpeodOpasyroniue cPopMUpOBaHHBIE HH(DOPMAIMOHHBIC  CHUTHAJIBI
W3 HU3KO4acTOTHOM oOmactu baseband wmnm I[1Y-yactror B CBU-mmama3on id  JadbHEHIIEH
nepeaaydu no pajguokananaMm. CMecuTeNb (CMECUTENb YaCTOT) — 3JIEKTPUUYECKasl 1IeTb, CO3Aaromias
CHEKTP KOMOMHAIIMOHHBIX YacTOT MPH MoJaue Ha He€ IBYX WM 00Jiee CUTHAIOB Pa3HOM YacTOTHI.
Pazoen 5. I'enepayus
Tema 9. I'eneparisi rapMOHUYECKOTO CUTHAA.
I'eneparop curHaaoB — 3TO yCTPOMCTBO, MO3BOJIAIONIEE MPOU3BOAUTH CUTHAII ONTPEACIEHHON
IPUPOJIBI (AMEKTPUUYECKUH, aKYCTUIECKUH U T. 11.), IMEIOIINN 3aJaHHbIE XapaKTePUCTUKH ((hopmy,
HHEPTreTUYECKHUE WM CTATUCTUYCCKUE XaPAKTEPUCTUKH U T. 1.).
Tema 10. Cxembl coeauHeHusi TreHepaTtopa. ['eHepaTopbl IIMPOKO HUCHONB3YIOTCA IS
npeoOpa3oBaHMsl CUTHAJIOB, IS W3MEPEHHM W B Jpyrux ooOmactsx. COCTOUT W3 HMCTOYHHKA
(ycTpoiicTBa ¢ camMOBO30YKJIECHHUEM, HANPUMED, YCUITUTENS, OXBAaYCHHOTO IIETbIO MOJOKUTEIHLHOM
o0OpaTHOM cBs31) U (hopMUpOBATENs (HAIPUMED, SICKTPUIECKOTO (PHIBTPA).
Pazoen 6. Cunmeszamop uacmomul

Tema 11. CuHre3arop 4YacTOT — YCTPOWCTBO U1 TEHEpAlMM NEPUOJNYECKUX CHUTHAJIOB
FapMOHMYECKHX KOJICOaHHUM, WJIM DJIEKTPUUYECKHX TAKTOBBIX CHUTHAJIOB) C ONpEaeIEHHBIMU
YaCTOTaMH C MOMOIIbIO JIMHEWHBIX MOBTOPEHUN (YMHOXEHUEM, CYMMHUPOBAHHEM, PA3HOCTHIO) Ha
OCHOBE OJTHOTO WJIM HECKOJIBKUX OIOPHBIX T€HEPATOPOB.
Pazoen 7. ALJIl u [JAIT
Tema 12. ALII nu HAIT

Hudpo-ananorossiii npeodpaszosareins (LIAIT) — ycrpoiicTBo anst mpeoGpa3oBaHus LU(POBOTO
(0OBIYHO ABOMYHOI0) KOJIa B aHAJIOTOBBIM CUTHAJ (TOK, HampspKeHue uiu 3apsn). Ludpo-
aHaJIOTOBBIE NTPE0OPA30BATENH ABISIOTC HHTEP(HENHCOM MEXIY AUCKPETHBIM HUGPOBBIM MUPOM U
aHasioroBeiMu curHasiamu. CoBpemennsblie [{AIl co3maroTcs mo moaynpoBOIHHUKOBBIM TEXHOJIOTHSM
B BUJIC HHTETPAITLHOU CXEMBI.

Amnanoro-1mudpoBoit npeodpazosatens (ALIT) mpousBoauT 0OpaTHYIO ONIEPAIIHIO.

Pazoen 8. @unompui.
Tema 13 ®unbpTpel barrepBopra u

@unptp barTepBopTa — OAMH M3 THIOB 3JIEKTPOHHBIX (UILTPOB. UIBTPHI ATOTO Kjlacca
OTIMYAIOTCS OT JPYTMX METOAOM mNpoekTupoBaHusa. OunpTp baTTepBOpTa MpOEKTHpYyeTCs Tak,
YTOOBI €ro0 aMIUIUTYJHO-4aCTOTHAs XapaKTepUCTHKAa Oblla MaKCHMMajJbHO IJIAaJKOM Ha 4YacToTax
IIOJIOCHI TIPOITY CKaHMS.
Tema 14. ®unbtpel YeObieBa, AxktuBHbIe puiabTpsl. [Ipocthie RC-huabTphl BEpXHUX WU
HIDKHUX 4aCTOT OOECIEYMBAIOT MIOJIOTHE XapaKTEPUCTUKH KOd(GGUIMEHTa NTepelaul C HAKIIOHOM 6
nb/oKTaBa mocsue TOYKH, COOTBETCTBYIOIIEH 3HaUeHUI0 K03 dunmenta nepenaun —3 ab. s
MHOTI'MX IIeJIed Takue (pUIbTPhI BIIOJIHE MOAXOAT, 0OCOOEHHO B TE€X CIy4asX, KOI/la CUTHaJI, KOTOPBIH


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)
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

JOJI’KEeH OBITH MOJIaBIICH, TaJeKO CABUHYT MO YACTOTE OTHOCUTENBHO JKENaTeIbHON MOIOCHI
nponyckanus. B kauecTBe mpuMepoB MOKHO yKa3aTh IIYHTHPOBAHUE PAIMOYACTOTHBIX CUTHAJIOB B
CXEeMax YCUJICHHSI 3ByKOBBIX YaCTOT, «OJOKHPYIOIINE» KOHACHCATOPHI ISl UCKITIOUEHUS
MTOCTOSIHHOM COCTABJISIONICH U pa3IeI€HUE MOAYIUPYIOLIEH U HECYILIEH YacTOT.

Pazoen 9. Padouomexnuueckue cuznanvl

Tema 15. Kraccudukanuss KOMIUIEKCa TIEPEMEHHBIX  PAJAMOTEXHHYECKUX  CHTHAJIOB.
Paguorexnmueckne cucrembl (PTC) mupoko HCMONB3YIOTCA TNPAKTHYECKH BO BceX cdepax
MOBCE/IHEBHOM JKU3HENEATENbHOCTH. X OypHOE pa3BUTHE MPOJOJIKAETCS U B HACTOSIIEE BPEMSL.
OpnHako, KOJMMYECTBO PA3NMYHBIX 10 BUAY M HA3HAYCHUIO PAJUOTEXHUYECKUX CHCTEM HETPEPHIBHO
pactér. IloaTromy usydenue kypca «PaguoTeXHMYECKHE CHUCTEMbD» SBISETCS Ba)XXHBIM ATarloM
MOJTOTOBKU pajuouHxeHepa. OCHOBHbIE MPUHIUIIBI TOCTpoeHUs 1 6onbinHcTBa PTC sBnsitoTes
obmumu. CuctemMaTH3Upysi U COBEPIICHCTBYS 3HaHMUS O0ydaeMbIX, yueOHOe mocoOue Mmomoraet
dbopMUpOBaTH CUCTEMHBIN OJIXO K aHAU3Y U MPOCKTUPOBAHUIO PATUOIIEKTPOHHBIX CUCTEM
Tema 16. [locTosiHHBIE U AMCKPETHBIE CUTHAJIBI JIUCKPETHBIN CUTHAI - CUTHAJ, KOTOPBIN SBIISETCS
MPEPHIBUCTHIM (B OTJIMYUE OT aHAJIOTOBOT0) U KOTOPBIA U3MEHSAETCS BO BPEMEHHU U PUHUMAET
11000€ 3HaYEHHUE U3 CIIHCKA BO3MOXKHBIX 3HaU€HUH. CIIMCOK BO3MOKHBIX 3HAYEHHUIM MOXKET OBITh
HENPEPHIBHBIM WJIH KBAHTOBAHHBIM.

JIMCKpETHOCTh MPUMEHSETCS B BBIYMCIUTEIBHON TEXHUKE JUIsl TAKETHOM Mepeaadn JaHHbIX.
Paszoen 10. Iuepzemuueckue nokazamenu cuzHana.

Tema 17. Psanpl @ypre. CiekTpanbHblii aHanu3. [uHnaMmuueckoe npeacTaBieHue curHanon. [Ipu
noctpoennn PTHUC BO3HHMKAIOT 3agauM aHajau3a W CHUHTE3a pPAaJUOTEXHHUYECKHX CHUTHAJIOB.
CymHOCTh aHanM3a COCTOMT B TOM, YTO HM3y4daeMblii OOBEKT pa30MBAETCS HAa COCTaBHBIE YaCTH,
nociie 4ero MpoOBOAUTCS WX UcclieqoBaHue. [[pUMEHUTENBEHO K PaAMOTEXHUYECKUM CUTHANIaM TpH
aHaJM3€e MCCIEAYEMbIi CHTHAJI OMMCHIBAETCS COBOKYIMHOCTBIO JPYTHX OOJiee MPOCTHIX CUTHAJIOB C
XOpOILIO U3yYEHHBIMH CBOMCTBaMU. Takoe mpeacTaBieHue MO3BOJISET, C OAHON CTOPOHBI, CI0XKHYIO
3aJady HpeoOpa3oBaHUsl UCCIEAYeMOIro CUTHala paJlOTEXHUYECKMMM YCTPOWCTBAMH CBECTH K
3a/layaM MpeoOpa3oBaHUsl U3BECTHBIX CHUTHAJIOB, a C JAPYTrOd CTOPOHBI, - TOCTATOYHO 3((HEKTUBHO
pelaTh 3a1a4 CHHTE3a CUTHAJIOB C 3aJaHHBIMH CBOMCTBaMHU.

Tema 18. [lenbra pyHKIMSA U QYHKIHS COCTUHECHHUS.

Jnist onmucaHus AUCKPETHBIX (YHKIMK MHUPOKO UCTIONIB3YETCsl KIacC UMITYJIbCHBIX

(yHKIMI, OCHOBAHHBIH HA HCIIOJIB30BAHUM AenbTa-QpyHKImH 29y eé nponssogusix. C TOYKH
3peHHsI OTpeIeTICHUH, BBOJUMBIX B MAaTEMaTHUECKOM aHAIIN3E, J1eIbTa-(pYHKINU COOCTBEHHO
GYyHKIHMSIMU HE SBISIOTCS. DTO 0COOBIN Kitacc 0000IMEeHHBIX GYHKIIMHA U JIsI HUX pa3padoTaHbl
crienuanbHble onepanuy. Ho 11 mpakTHYeCKuX NpUiIoKEeHUH B TEOPUH aBTOMATUYECKOTO
yIpaBiIeHUs BaXXHbI TOJIbKO MHTETpajbHbIe CBOMCTBA 3TUX (PYHKLIMI U B 3TOM 00IacTH K
HUM(OPMATIHLHOIPUMEHUMbI OOBIYHBIE OTIEPALINH.

Pazoen 11. Cnekmpanvnoe npedcmaenenue CUZHAN08.

Tema 19. CnekrpanbHoe npeacTaBieHHE cUTHANOB. Psnpl @ypbe. CreKTpanbHbINA aHAIM3.

[TpeobpazoBanus ypre. [Ipsmoe u o6paTHOE TpeoOpa3oBaHKE.

Cursai - 3To MaTepuanbHblii HocuTeNnb HHPOopManuu. B pannosnekrponnke curHan Gu3n4ecku
MPEJICTaBJICH AIEKTPOMarHUTHBIMH BETMYMHAMHU, HAaIpUMep, TAKUMH Kak Hanpspkenue U, Tok 1,
HaANPSDKEHHOCTD AJeKTpudeckoro nois E p , HanpsikeHHOCTh MarHuTHoro nosist H p u npyrumu.
Tema 20. [Ipeo6pazoBanus Oypre. Jlns curnana xapakTepHO U3MEHEHHE (DU3UYECKON BEIIMUUHBI,
MpeJICTaBISIONICH ero, co BpemeHeM. [1oaToMy ecTecTBeHHas MaTeMaTU4yecKkasi MoJielb CUTHAIA -
910 QyHKIUs BpeMeHH S(t). Pasmeprocts S(t) onpenensieTcs pa3MepHOCTHIO COOTBETCTBYIOMICH
bu3znYeCcKOil BETUYHHBI.

Tema 21. [Ipsmoe u oOpatHOe nmpeobOpazosanue. [Ipeodpazoanne Dypre (Fourier
transform) siBJIsIETCS KHCTPYMEHTOM CIIEKTPAJIBHOTO aHAJIHM3a HENEPUOIUIECKUX (MMITYJIbCHBIX )


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

CUTHAJIOB (MX €IIe Ha3bIBAIOT (PUHUTHBIMH, T.€ MPOCTPAHCTBEHHO OTpaHUYEHHBIMU). Takue
CUTHAJIBI OTJIMYHBI OT HYJIA TOJIBKO Ha OTPAHMYEHHOM MHTEpBaje BpeMeHu. O4eBUAHO, YTO
UMIYJIBCHBIN CUTHA OYZeT UMETh U KOHEUHYIO SHEPTUIO — €CJIM TOJIBKO OH HE COIEPIKUT
Pa3pbIBOB BTOPOTO poja (C yXOIAIIUMHU B OECKOHEYHOCTh BETBIMH (PYHKITUN).

Paszoen 12. IlIpeoopazosanua Jlannaca. Ocnosnvie xapakmepucmuku npeoopaszoeanusn Jlannaca.
Tema 22. OcHOBHBIE XapaKTEpUCTUKH NpeoOpa3oBanus Jlamnaca.

Jlna ananusa u cuareza CAY B TAY mmpokoe pacnpocTpaHeHHe IIPU PELLICHUN

Qg epeHIraIbHBIX ypaBHEHUN TOTYYHII ONIEpaTOPHBIH MeTo. Ero OCHOBHBIM JOCTOMHCTBOM
SBIISIETCSl CBEACHHE PEIlIeHUsI CUCTeMbI TU(PepeHIInaTbHBIX YPABHEHHUM K PEIICHUIO CHUCTEMBI
HOpMAaJIbHBIX ajre0panyeckux ypaBHEHUH. B ocHOBE onepaTopHOro METoAa JEKUT
npeoOpaszoBanue Jlamnaca.

Pa3zoen 13. Koppenauuonnulii anaiuz cuzHaios.

Tema 23. ABrokoppemnsiuus. O0patHas koppessiuus. Koppemsiuus ['maBHbIMU

3a/layaM¥ KOPPEJISILIMOHHOTO aHAJIN3a SBJISIOTCS BBISIBJICHHE 3aBUCUMOCTHU WJIM CXOJICTBA MEKIY
KaKMMH-TH00 curHaiamu. KoppensimoHHbIH aHani3 UMeeT HIMPOKOe MPUMEHEHHE B Pa3TMYHbIX
o0JacTsX: HanpuMep, MOUCK N300pakeHUsI 110 00pa3ily, MOUCK MOJIE3HBIX CUTHAJIOB “MIOJ IIyMamu”,
00paboTKa CUTHAJIOB PaJiapoB U T.J.

Pazoen 14. Céepmka

Tema 24. CBepTtka, ciaydaiiHas BBIOOpKa, Crila)kKUBaHUE.

3amava CriIaXKUBaHUS — 3TO, TIO CYTH, 3a/1a4a (MIBTPALMU CUTHAJIA OT CKAYKOOOPA3HBIX
(cTyneHuaTsix) n3MeHeHH. CunuTaeTCsl, YTO MOJIE3HBII CUTHAM UX He coepXuT. CTymeHuaThIid
CUTHAJ 32 CUET MHOKECTBA PE3KUX, HO HEOOJBIINX IO aMIUIUTYE, IEPENAT0B YPOBHS COAECPKUT
BBICOKOYACTOTHBIE COCTABISIOINE, KOTOPHIX HET B CTJIaKeHHOM curHaine. [loatomy s HeKoToporo
QITOPUTMA CIIIAKUBAHHA B IEPBYIO OYepeib HEOOX0IUMO ONPEIEIUTh KaK CHIIBHO OCIa0sIOTCS
pa3Hble YaCTOTHBIE COCTABIIAONINE. J[pyrumMu ciioBamMu, HEOOXOIUMO MTOCTPOUTH AMILITUTY/THO-
YaCTOTHYIO XapaKTEPUCTUKY COOTBETCTBYIOIETO (GUIIBTPA, MHAYE BEIHKA BEPOSATHOCTh
«HapBaThCS» HA apTEPAKTHI.

Pazoen 15. Mooynayusn

Tema 25. AMmmutyaaas u GazoBast MOLYJISIHSA. MOy Ha3bIBAIOT MPOIIECC MPEOOpa30BaHUS
OJTHOM JINOO HECKOIBKUX XapaKTEPUCTUK MOTYTUPYIOIIET0 BBICOKOYACTOTHOTO KOJIeOaH!s U
BO3/ICHICTBUH YIIPABIIAIONIEI0 HU3KOYACTOTHOTO CUTHANA. B UTOre CieKTp ynpasisioniero cCurHaia
nepeMeInaeTcs B BBICOKOYACTOTHYIO 00JIacTh, I/Ie Tepeiada BEICOKUX YacToT sBJsieTcs Oonee

3 PeKTUBHOM.

Tema 26. Cnoxnsiid Tun moayisituid. QPSK 1 QAM moaynsuuu. [l yBenTudeHus: CKOpoCcTu
nepesayy JaHHBIX MCTIONB3YIOT TaK Ha3bIBAEMYIO KBAIPATyPHYIO aMIUITUTYAHYIO0 Moaysiiuio QAM,
KOTOpast ABJISIETCS aMILTUTYAHO-(Pa30BbIM BUIOM Moy . QAM npumensiercs: B KabeIbHbBIX
MojemMax, B crannapte mudposoro tenesuaeHus DVB-C, a Taxke, B UG pOBOM pagroBEIIaHUT
CBUY nuanasona.

Pa3zoen 16. Z- mpancghopmayusn

Tema 27. Hudpossie punbtpsl. LHudpoBoit puastp — B 351eKTpoHUKE 000K GUIIBTD,
obOpabaTeiBaronuii 1TM(POBOI CUTHAI C IEJIbIO BBIICIICHUSI H/WIIH TTOJABICHUS OTPeIeIEHHBIX
4acTOT 3TOTr0 curHana. B ornuuune ot nudpoBoro, aHaJIOTOBBIN (PUIBTP UMEET /€TI0 C aHATIOTOBBIM
CUTHAJIOM, €r0 CBOMCTBA HEJUCKPETHBI, COOTBETCTBEHHO MepeaaToyHasi pyHKIHS 3aBUCUT OT
BHYTPEHHUX CBOMCTB COCTaBJISIOLINX €r0 JIEMEHTOB.

Tema 28. KUX u BUX punbrpel. KUX-bunbTpel MOTyT OBITH TOIBKO ITH(poBEIMU. BUX

(GUIBTPBI — peKypCUBHBIE, IS BEIYUCIICHUS 3HAYCHHS HA BBIXO/E (PMIIBTPA UCTIOIB3YIOTCS KaK


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

3Ha4YeHUs BXOJa, TaK U 3aJiepXKaHHble 3HaueHUs BeIxoa. [lepenarounas ¢pyHKuus npeacTaBiseTcs
B CTaHJAPTHOM JIPOOHO-PAIIMOHATBLHO BUJE, a cXeMa (QUIIbTpa COIEPKUT OOpaTHBIE CBSI3U.

Pazoen 17. @ynkyusa nepedauu

Tema 29. UMIynibCHBIN U 4aCTOTHBIN OTKJIMK VIMITyIbCHBIN OTKJIMK aHAJIOIOBOM CHCTEMBI Ha
BXOJHYIO J1e7bTa()yHKIHIO TAKXKE B ONPEAEICHHOM CTENEeHN NpeACTaBiIseT COO0H MaTeMaTHUECKYIO
abCcTpakIuio uaeaabHOro npeodpazoBanms. C MpaKTUIECKON TOUKH 3PEHHS O] IMITYJIECHBIM
OTKJIMKOM MO’KHO TOHUMAaTh OTOOpaKEHUE peaKkIMi CUCTEMbI HAa UMITYJIbCHBIN BXOHOM CUTHAI
POU3BOJILHON (POPMBI C SAMHUIHOH IJIOMIAIBIO, €CIIH [UIUTEIBHOCT 3TOTO CUTHAJA
npeHeOpeKuMO MaJla 1o CPaBHEHHIO ¢ BPEMEHHON (KOOPJMHATHON) pa3pelaroiieil CliocOOHOCThIO
CUCTEMBI.

Pazoen 18. Cmaobunvrnocms cucmemol

Tema 30. Hynu u momocel CTaOUMITBHOCTD — CIIOCOOHOCTH CUCTEMBI (DYHKITMOHUPOBATh, HE
U3MEHs1 COOCTBEHHYIO CTPYKTYPY, U HAXOUTHCS B PABHOBECHH. DTO OINpe/ieeHNe T0JIKHO ObITh
HEU3MEHHBIM BO BPEMEHH.

2.2 MarepuanbHO-TEXHHUECKOE 00ECTICUCHUE TUCIIUILIAHBI

e  VYueOHBIE METOAUUYECKUE TOCOOUS
e BruncnurenbHas TEXHUKA

e IIpoekrop

2.3.3. Kparkoe coaep:kaHne CeMHMHAPCKHX/NIPAKTHYECKHX 3aHATHII/1a00paTOPHOrO
NMPaKTHKyMa

(Kpatko u3noxutb GpopmMy/HopmMbl MPOBECHUS CEMUHAPCKUX 3aHATHI).
2.3.4. MarepuajibHO-TEXHUYECKOe o0ecredeHue TUCUUNINHbI

(Kpatko mpencTaBuTh TNepedyeHb MaTEPUAILHO-TEXHUYECKOTO OCHAIICHUS, HH()OPMaIuOHHO-
TEXHUYECKUX CPEJICTB).

e JlaGopaTtopHble MaKeTHbIE CTEHABI JJs TPAKTHYECKOrO TOCTPOCHUS IPOCTHIX
morudecknx cxem Ha UMC

e VYycOHBIC METOJIHMYCCKHUE TIOCOOUS

e l3mepurenbHble TpUOOPHI: ocrmuiorpad, Tectep,

e BruncnurenbHas TEXHHKA

e [Ipoektop



2.4. MoayJbHasn
KOHTpOJIeil

CTPYKTYpa AUCHMILIUHBI

C pacmpelejleHHeM BecoB 10 ¢opmam

Bec ¢popmbl . .
Bec urorosoi Bec urorosoii
(dpopm) Bec ¢popmbl Beca
OLICHKH OLICHKH o
TeKylIero | NMpPOMeEKYTO pe3yJbTHpYIOIEei
NMPOMEKYTOYH MPOMEKYTOYHOI!
KOHTPOJIA B YHOT0 OICHKH
Oro KOHTPOJHA 0 KOHTPOJIA B
pPe3yJbTHPY | KOHTPOJA B B eIV ILTHPYIONIE NPOMEKYTOYHBIX
DopMbI KOHTPOJIeH e HUTOroBOI pesy! Py KOHTPOJIeH H OLICHKHU
pe3yJIbTHPYIO Wi oleHKe
OIICHKE OLICHKE o HTOrOBOro KOHTpPOJIsA
IeH OIICHKe NMPOMEKYTOYHBI o
TEeKyLIero | MPOMEKYTO . B pe3yJbTHPYIOLIEH
NMPOMEKYTOYH X KOHTpOJIeH
KOHTPOJIA YHOTO0 o OIIEHKEe UTOIOBOI'0
bIX (cemecTpoBoOii
(mo KOHTpPO.JIS . KOHTPOJI
KOHTpoOJIei OlIeHKeE)
MOIYJISIM)
Bup yueonoii M1l M2 M1 | M2 |M1 M2
PadoThl/KOHTPOJISI
Konrponsnas pabdora (npu 1
Haau4uu)
YcrHbI# onpoc (npu Haauuuu)
Tect (npu nanuwuu)
JlabopatopHbie pabOTHI (npu
HAIu4ul)
[TuceMeHHBIE TOMAITHUE 33JaHUS
(npu Hanuuuu)
Pedepar (npu nanuuuu)
Occe (npu Hanuyuu)
[IpoexT (npu nanuuuu)
Jpyeue ¢popmel (npu nHanuuuu)
Beca pe3ynbTupyromnmx oneHoK 0.4
TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OILICHKaX MPOMEKYTOUHBIX




KOHTPOJIEH

Beca o11eHOK TPOMEXKYTOUHBIX 0,6
KOHTPOJIEW B HTOTOBBIX OLIEHKAX
IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec urorosoii onesgku 1-ro
IIPOMEXYTOYHOI'O KOHTPOJIS B
pe3yJIbTUPYIOIIEH OIIEHKE
IIPOMEKYTOUHBIX KOHTPOJIEH

Bec nurorosoii onieHku 2-ro 1
IIPOMEXYTOYHOI'O KOHTPOJIS B
pe3yJIbTUPYIOIIEH OIIEHKE
IIPOMEKYTOUHBIX KOHTPOJIEH

Bec pesynpTHpyrolei oLeHku 0,5
MIPOMEKYTOYHBIX KOHTPOJIEH B
pE3YJIBTUPYIOLIEN OLIEHKE
HUTOTOBOI'0 KOHTPOJISI

Bec uTOroBOro KOHTpO.JIs 0,5 (3auer)
(Ox3ameH/3a4eT) B
PE3yIbTUPYIOLICH OIICHKE
HUTOTOBOI'0O KOHTPOJIA

3. Teopernueckuili 010K (YKazvliearomea mamepuansvlt, He0OX00UMble 0714 0CE0EHUA YYEeOHOIU
npozpammul OUCHYUNIUHDBL)
a) OcHoBHas1 JuTeparypa:
1. Backakos C. U. Panuorexunueckue nenu 1 curgaisl 2015
2. Puuapp Jlationc: lludposas o6padboTtka curnanos 2006
3. Tonoposckuii M. C. PagnorexHnyeckue 1enu u curaaisl 1986.

0) lonosiHuTeIbHASA JINTEPATypa:

1. Cepreit ApOy3oB: Lludpoas o6padboTka curaanoB. Moaenupoanne B MATLAB. 2008

4. @oHIBI OLEHOYHBIX CPEICTB (YKA3bIGAIOMCA MAMEPUAIbl, HE0OX00uMble 0711 NPOGEPKU
YPOGHA 3HAHUIL 6 COOMBEEMCMBUU C COOEPHCAHUEM YUEOHOU NPOPAMMbBL OUCUUNTIUHDL).

[TepeueHb 3K3aMEHAIMOHHBIX BOIIPOCOB
1. Uro Takoe anepuoaAndecKuil yCUIUTENb, KACKAAHOE COEIMHEHHUE allepHOANYECKOTO
YCUJIUTEIS], PE30HAHCHBIN YCUITUTENb?
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9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

5.

UYto Takoe HENMHEWHbIEe 3JIeMeHThl. HenmuHeitHoe pe30HaHCHOe YCUIIeHHEe, YMHOKHUTEIh
YaCTOTHI, aMIUTUTYTHBIN OTPaHUYHUTEIb?

Yro Takoe Moaynstop?

Urto Ttakoe nerektup?

PacckazaTh 00 aMIITUTYTHOM JIETEKTUPOBAHUH, YaCTOTHO-(Pa30BOM JETCKTUPOBAHUH,
CUHXPOHHOM JETEKTOPE.

Yro Takoe mpeodpa3oBaHUE YaCTOTHI?

UTo Takoe YaCTOTHBIA CMECHUTEIIb?

Yro Takoe reHepaiusi rapMOHUYECKOro curHana? CxeMbl COeIMHEHUs TeHepaTopa?

CuHre3arop 4acToThl?

Yro Takoe ALIII?

Yro Ttakoe LTAII?

Tunbel @unerpoB? OunbTphl barTepBopra 1 YeObimera, AKTUBHBIC (DHIIBTPHI.

Krnaccudukanus KoMIIekca mepeMeHHBIX PAIHOTEXHHYECKUX CUTHAIOB?

[TocTosiHHBIE U AUCKPETHBIE CUTHAIIBI.

KaxkoBrbl sHEpreTryeckue noka3aTeian cCuruana’

PacckazaTh 0 AMHAMUYECKOM MPECTaBIEHNE CUTHAJIOB, AeNbTa GYHKIUN U (PyHKIUN
COCTMHCHHUSI.

CriekTpanbHOe pecTaBiIeHne CUTHaIoB. Pansr Oypee.

CrniekTpanbHblil aHAIIN3.

[TpeobpaszoBanusa Oypre. [Ipsmoe u obpaTHOE Tpeodpa3oBaHuUE.

[Ipeo6paszoBanus Jlamnaca.

OcHoBHBIE XapaKTEepUCTUKH MTpeoOpazoBanus Jlammaca.

KoppensiiimonHslii aHanu3 CUTHAIOB.

AsTtokoppersius. O0paTHast KOppeEsIus.

Urto Takoe cBepTKa?

Yro Takoe ciyuyaiiHas BBIOOpKa, CTIaKuBaHuE?

Yto Takoe MOy ?

Yro Takoe aMIUIUTYAHAS U (a30Bas MOMYIISILIMSL.

Cnoxuslie Tunbl moayssiuit. QPSK u QAM moaynsiimm.

Yro Takoe Z- tpanchopmarnus, udpoBbie GUIHTPHI?

Pacckazats 0 KUX u BUX ¢unbTpos.

Yro Takoe GyHKIMS TIepeavyn, UMITYJIbCHBIA U YaCTOTHBIN OTKJIHK?

UTto Takoe cTaOMIbHOCTh CUCTEMBI; HYJIA U TIOJIOCKI?

MeToanueckuii 010K

5.1. B pe3ynprare oOydeHHs ciaymaread OyayT: 3HATh OCHOBBI TEOPUU CHUTHAJIOB U CHCTEM.
HOHI/IMaTL 3aKOHBI Hp606pa3OBaHI/ISI CHUT'HAJIOB B CHUCTECMaAX. YMGTB BBITIIOJIHATH pacquH,
CBSI3aHHBIC C aHAJIM30M CUTHAJIOB M CHCTEM, a TaKXKE C IMPOXOXKICHHWEM CHTHAJIOB Yepe3
TAaKHUC CUCTCMBI.

BO BpeM}I KaXX101ro 3aHATUs HpGHOIIaBaTCHL HpeI[CTaB.HﬂeT MaTepI/IaJI II0 TEMEC AHA U BOBJICKACT

rpymiy B oOcyxaeHue. [IpakTHUHbI XapakTep Kypca MpeAroiaraeT akTHBHOE BMEIIATEIECTBO

KKJIOTO CTyACHTa B TPOIECCHI MPEICTABICHUS M OOCYXIACHHS TEMBbI. 3a TperojaBaTeieM

3aKpCIVICHA OTBETCTBCHHOCTb NPHUACPKUBATHCA TCMATHUKU NAHHOTO 3aHATUA U IMPEAOCTABJIIATDH

HeoOXouMbIe (hyHIaMEHTATbHBIC 3HAHUHN M KOHIICTIIUH.



[Tocne 3aBepreHHs U3yYeHUS KaxA0H U3 MporpaMm OyIeT mpoBeJeHa KOHTPOIbHAs padoTa st
3aKpETJICHUS HABBIKOB.

JucuunnuHa «BBeeHne B CUTHAJIBI M CHCTEMbI» HEIIOCPEACTBEHHO CBs3aHa C pa3pabOTKOMN
UHAMBHUIYAIbHBIX MPOEKTOB. CTy/IEHTHI 3apaHee YBEIOMIISIOTCS O TPeOOBaHUSIX OTHOCUTEIIHHO

(opmaTa OKOHYATEIBHOTO PE3yJIbTaTa MPOEKTA.
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