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Crpykrypa u cogepxkanue Y MKJ]

1. AHHOTAUMA

VY4yeOHast mporpaMma JUCHUIUIMHBI BBEJCHUE B CHTHAJBI U CHCTEMBI MEPBBIA M3 HECKOIBKUX
KypCOB CIEIMaIn3aliy, TOCBAIIEHHOW IHdpoBoii o00paboTke curHaiaoB. CoBpeMeHHas
mudpoBas 00pabOTKa CHUTHAJIOB — CIIOKHAsT W MHOTOTpaHHas 00JacTb TEXHUKU. YUTOOBI
pa300paThCs B HEH, HY>KHO IPEXK/I€ BCErO MOHATh 0a30Bble MPUHIIMIIBI, O KOTOPBIX U MONAET peub
B 3TOM Kypce. B Hem Bcero nBe TeMsl. [lepBast U3 HUX NOCBAIIEHA CUTHATIaM, B HEH MbI IOTOBOPUM
O TOM, YTO CHUTHAJIbl, KaK OHM QAHAJIU3UPYIOTCS, W3 KaKUX 3JIEMEHTapHBIX KHPIUYUKOB
CKJIa/IBIBAIOTCA U KAKUM 00pa30M MOMNajaoT 0OpaTHO B OKpY’Karoluil Hac ¢pusndeckuii mup. Bo
BTOPOI TeMe MBI IiepeiiieM OT CUTHAJIOB K CHUCTeMaM, IpeAHa3HauYeHHbIM AJs UX 00paboTKu, U
OCMOTPUM, KaK 3TH CUCTEMBI KIaCCU(PUIMPYIOTCS, KAKUMH XapaKTepUCTUKAMU 00JIaJaloT U KaK
UMEHHO H3MEHSIOT MPOXOJIUE Yepe3 HUX CUTHalbl. DTO T€ OCHOBBI, INyOOKOE MOHUMaHHE
KOTOPBIX HEOOXOJUMO ISl OCBOEHHUSI U IPaMOTHOIO MCIIOJIb30BaHUS O0JIee CIOKHBIX METOJI0B
00pabOTKK CUTHAJIOB, peub O KOTOPBIX MOHAET B CIEAYIOIIMX Kypcax crenuanuzanuu. Llens
JUCIUIUIMHBL: cQOPMHUPOBATh y CylIaTesiel MpeICTaBlIeHUE 0 0a30BbIX MPUHIUIIAX 00PaOOTKH.
B pesynbrare 00yueHus ciaymarenn Oy yT: 3HaTh OCHOBBI TEOPUH CUTHAJIOB U cucteM. [lonumars
3aKOHBI MPEoOpPa30BaHMs CUTHAJIOB B CHCTEMax. YMETh BBINOJHATh PacdeThbl, CBA3AHHBIE C
aHaJIM30M CUTHAJIOB M CUCTEM, a TAKXKe C MPOXOXKICHUEM CUTHAJIOB Yepe3 TAKUE CUCTEMBI.
JlaHHas AUCUUIUIMHA BKJIKOYAET:
2. Conepxanue
2.1 leab AUCHUILTAHBI
JlMcuMIIMHA TEOPUU CUTHAJIOB U CUCTEM B HACTOSIILIEE BPEMs 3aHMMAIOT OJJHO U3 LIEHTPAIbHBIX
MECT Cped AUCLUUIUIMH TNpOo(ecCHOHANBHOM TOArOTOBKM HE TOJBKO pPaJMOUHKECHEPOB -
pa3pabOTYMKOB PAJUOTEXHUYECKUX CHUCTEM CaMOro pa3IMYHOIO Ha3HAuYeHWs, HO U BCeX
CHeNHaTbHOCTEH, B TOM WM MHON Mepe CBS3aHHBIX C perucTpaiueid, oopamienuem, o0paboTKoi u
UCIIOJIb30BaHUEM MH(OPMAIIMOHHBIX JAHHBIX CAMOM pa3inUYHOM NPUPOJIbI — 10JIb30BATENEH CUCTEM.
OTto ompeznensieTcs TeM, 4TO MH(OpMaLUs, HapsAy C MaTepued M SHEpruel, MPUHAMICKUT K
(GyHIaMeHTaJIbHBIM (PUIOCO(PCKUM KaTEropusM €CTECTBO3HAHMS M SIBISETCS OAHON M3 ABMXKYIIUX
CHJI COBPEMEHHOTO Da3BUTHSI HAyKH, TEXHUKH M YEJIOBEYECKOH IMBHIM3aluu B 1enoM. Ho
UH(pOpMAaLIKA HE OTHOCUTCS K UHUCITy MaTepHAIbHBIX OOBEKTOB U HE CYIIECTBYET B IBHOM (PM3NUECKON
¢opme. Hocurensimu wuHpopManuu SBISIOTCS CUTHAIBI B 11000 ¢GopMme HX MaTepHalbHOTO
NpEeCTaBICHU B IIpeiesiaX CUCTEM, BHE KOTOPBIX IOHATHS CUTHAJIOB TaKXKe HE MMEIOT cMbIciia. Bee
3TO M TPUBOAUT K TOMY, YTO NPO(PECcCHOHANBHO TIpaMOTHas M 3(P(GEKTUBHAS PETUCTPALHS
uHpopmanuu, ee 00paboTKa, MHTEPIPETALUS U UCIOIb30BAHUE BO3MOXHBI TOJIBKO MPHU XOPOIIUX
3HAHUSAX TEOPHU CUTHAJIOB M CUCTEM.
2.2 ocJie u3yyeHUs1 TUCHUILIAHBI CTYIEHT 10JI2KEH:
- OCBOMTbH
AnNepruoInYecKuil yCUINTENU, HEJIUHEHHbIE BJIeMeHThl. HenumHelHoe pe30HaHCHOE YCWICHHE,
YMHOXKUTEINb YaCTOThI, aMIUTUTYAHBII OTpaHUYUTEIb, MOIYISTOPHI, AMIUIUTYJHOE I€TEKTHPOBAHNE,
YacTOTHOE (Pa30BOE NETEKTHMPOBAHUE, CHUHXPOHHOE [E€TEKTHMPOBAaHUE, MPeoOpa3oBaHHE YacTOTHI,
YaCTOTHBIM CMECUTENb, CHEKTPAJIbHOE TPEACTABICHUE CUTHAJIOB, KOPPEJSLMOHHBIA aHaIM3
CUTHAJIOB.
- yMeTh
e [IpoexTHpoBaTh pa3NIUUHbIC PATUOTEXHUIECKUE CHCTEMBIL;
e PaccuuThIBaTh pa3iUYHbIC PAJUOTEXHUYECKHE CUCTEMBI,



e PaccuuThiBaTh pa3Hble IPeOOPa30OBAHNUS;
e PaccunThiBaTh QUIBTPHI.

2.3. Tpy10€eMKOCTE AUCIIUIUIMHEL: B aKaJIeMAYECKNX Jacax — 216, B kpeanTax -6

2.3.1. OOBeM IUCUUIUIMHBI U BUIIbI Y4eOHOM paboThI

Buanbl yueoHoii padoThl

Bcero, B
akaj.
qacax

1. O6masi TPYA0EMKOCTh M3yYeHHUS JMCIUILINHBI 110 cCeMecTpaM, B T. 4.:

216

1.1. AynutopHble 3aHATHUS, B T. 4U.:

52

1.1.1. JIexuun

34

1.1.2. IlpakTUdecKue 3aHsATHUs, B T. U.

1.1.2.1. Ob6cyx)aeHre NPUKIaTHbIX TPOSKTOB

1.1.2.2. Keicol

1.1.2.3. JlenoBbi€ UTPbl, TPEHUHTU

1.1.2.4. KoHTpOJBEHEIE pabOTHI

1.1.2.5. Pemenue 3amay

1.1.3. CemuHapsl

1.1.4. JlabopaTopHbIe pabOTHI

1.1.5. Jlpyrue Bums! (yKa3atb)

1.2. CamocTtosaTenpHas paboTa, B T. U.:

110

1.2.1.IloaroroBka K sK3aMeHaM

1.2.2.Jlpyrue BUIBI CAMOCTOSITENBHOM PabOTHI, B T.4. (YKa3aTh)

1.2.2.1. IluceMeHHBIE JOMAIIIHUE 3aJTaHUS

1.2.2.2. KypcoBble paboTHI

1.2.2.3. Dcce u pedepaTs

1.2.2.4. ipyroe (yka3aTh)

1.3. KoncynpTanuu

1.4. dpyrue Metoas! U (OPMBI 3aHATHIH

HToroBEIit KOHTPOIIH (PK3aMeH, 3a4eT, Aud. 3a4eT - yKa3aTh)

JK3aMeH
54

2.3.2 Pacnpenenenue oobemMa JUCUUIUIMHBL IO TEMaM U BUJIaM y4eOHOH paboThl

pakr.

Apyr
ue

Pa3zgennl 1 TeMbl AMCHMILINHDBI

Bcero
(ak. yacoB)

Jlexknun
(ak.
4acoB)

3aHATHA
(ak.
4acoB)

CemuHa-
pbI (aK.
4acoB)

JlaGop.

(ak.
4acoB)

BHIbI
3aHA
THil
(ak.




qaco

B)
1 2=3+4+5+6 ;
+7
Mopyas 1.
Pazpen 1. Yceniaurenn 2
Tema 1. Benenue. 1
AnepuoandecKuil yCHUIUTEb
Tema 2. KaCKaJHOE COCAUHCHIE
arepuoOaUYECKOr0 yCUIUTENS 1
Pe3oHaHCHBIN yCUIIUTEIb.
Paznen 2. HeinHeliHbIE
3JIeMEHThI 10
Tema 3. Henuneiinoe
PE30HAHCHOE YCUJICHUE 3
Tema 4. Y MHOJKHUTEIIb YaCTOTEI,
aMIUIUTYIHBI OTPaHUYUTEIb 3
Tema 5. MoayaTOpbI 4
Pasnen 3. /[erekTupoBanue 4
Tema 6. AMILTUTYAHOE 9
JETEKTUPOBAHUE
Tema 7. YacToTHOE (ha3oBoe
JIETEKTUPOBAHUE, CHHXPOHHOE 2
JETEKTOP.
Mopyas 2.
Paznen 4. [IpeoOpa3zoBanue
YaCTOTHI. YACTOTHBIM CMECHUTEIb 2
Tema 8. HaCTOTHBIN CMECUTETD 2
Pazaen 5. ['eHepanus 4
Tema 9. I'enepanus
rapMOHUYECKOTO CUTHaJIa 2
Tema 10. CxeMBI cCOCTHHCHHS
2

reseparopa




Paznea 6. CHHTE3aTOP YaCTOTHI

Paznen 7. ALIIT u ITATIL

Tema 11. ALIII

Tema 12. ITAII

Pasnen 8. unptpsl.

Tewma 13. @unbtpel barTepBopra

Tema 14. YeOrnimeBa, AKTUBHBIE
GUIBTPHI

Pa3gen 9. Pagnorexunyeckue
CUTHAJIBI

Tema 15. Knaccudukanus
KOMILIEKCa IMePEeMEHHBIX
PaTMOTEXHUYECKUX CUTHAIIOB.

Tema 16. IlocTossHHBIE U
III/ICerTHI:IC CHUT'HAJIbI

Monyns 3

Paznen 10. DuepreTudeckue
MOKAa3aTe/IM CUTHAJIA.

Tewma 17. lunamudeckoe
Mpe/ICTaBJICHHE CUTHAJIOB.

Tema 18. [lenbTa QyHKIMS U
(bYHKIMS COCAMHEHHUS

Paszpnen 11. CnexrpanbHoe
Mpe/ICTaBJICHUE CUTHAJIOB.

Tema 19. Panst Oypoe.
CrniekTpanbHblil aHAIIN3.

Tema 20. [IpeoOpazoBanus
dypnbe.

Tema 21. [Ipsimoe u oOpaTHOE
npeoOpazoBaHueE.

Pa3nen 12. [IpeoGpazoBanus
Jlanunaca. OcHOBHBIE




XapaKTEePUCTHKHU
npeodpas3oBanus Jlamnaca.

Tema 22. OcHOBHBIE

XapaKTepUCTUKU 2 1 1
npeoOpaszoBanus Jlamnaca.
Pa3znen 13. KoppensaunonHnsiit
AHAJIM3 CUTHAJIOB. 1 1 0
Tema 23. ABTOKOppETSLHUS.
OOpatHast KOppemsIHs ! I 0
Pasnen 14. CepTka | | .
Tema 24. Cseprtka, cirydaiiHast
BBIOODKA, CIIIaKMBAaHIE 1 1 0
Paznea 15. Monynsuus 5 . 9
Tema 25. AMmuMTyiHast u
(bazoBast MOy JIALHSL. ! I 0
Tema 26. CrioxxHbIN TUIT
moxayisinuii. QPSK 1 QAM 1 1 0
MOYJISIIIUH
Pa3gen 16. Z- tpanchopmarys 5 5 9
Tema 27. Hudpossie GpUALTPHI. : | 0
Tema 28. KX u BUX gunptpsl | | 0
Paszpnen 17. ®ynkuus nepenayu 5 q |
Tewma 29. UMiynbcHBIN 1
YaCTOTHBIN OTKIIUK 2 1 1
Paznen 18. CtabunbHOCTD
CUCTEMBI; 2 1 1
Tema 30. HyIHM U TTOTFOCHI 5 ) )
54 36 18

UToro

2.3.3 CopnepxaHue pa3aeioB U TEM JUCHUTLITUHBI




Pazoen 1. Y cniaurenn.

Tema 1. BBenenue. AnepuoguuecKiil yCUINTENb.
AneproauecKUMH YCHIINTESIMU Ha3bIBAIOTCS YCUIIUTENH, B KOTOPBIX SIBHO BBIPAXKEHHOM
Harpy3KoH SIBJISIETCS YUCTO aKTUBHOE COIIPOTUBIIEHHUE (PE3UCTOP). DTU YCUIIUTENN TaKXKe
Ha3bIBaloTCs yeunutensaMu ¢ RC — cBA3sIMH WM pe3ucTOpHBIMU. B kauecTBe akTUBHBIX AJIEMEHTOB
UCTIONB3YIOTCSI OUITOJISIPHBIEC U TIOJIEBBIE TPAH3UCTOPBI.
Tema 2. KackagHoe coelMHEHUE aepUOINYECKOTO YCUIUTENsd P€30HaHCHBIN YCHIIUTEND.
Pe3oHaHCHBIN yCHIMTENb JIEKTPUUECKUX KOJICOaHUH, colepKallluii pe30HaHCHBIN KOJeOaTeIbHbIN
KOHTYP M UMEIOIIUHI BCIIEICTBUE 3TOr0 OOJIBIIOE YCUICHUE B CPABHUTEIBHO Y3KOM MOJI0CE YacTOT
BOJIM3M pE30HAHCHOW YacTOTHI (CM. Takke Pe30HAHC), UTO MO3BOISET C MMOMOIIBIO PE30HAHCHOTO
YCHUIIUTESL.
Pa3zoen 2. HeaimHeiiHbIe 3JIeMEHTbI
Tema 3. HenuneitHoe pe30HaHCHOE YCUIICHHE.
HenuHeiHBIMU HA3BIBAIOTCS SJIEMEHTHI, TAPAMETPHI KOTOPHIX 3aBUCST OT BEJIMYUHBI U (HITH)
HaIpPaBJIEHUS CBA3AHHBIX C 3TUMHU JIEMEHTAMU NIEPEMEHHBIX (HAMpPsKEHUsI, TOKa, MarHUTHOTO
MOTOKa, 3apsia, TeMIEePaTypbl, CBETOBOTO ITOTOKA U JIp.).
Tema 4. YMHOXHUTENb YaCTOTHI, AMIUIUTYIHBIA OTPAaHUYUTEID
[TonynpoBOAHUKOBBIN YMHOXKHUTEIh 4acTOTHI [Iporiecc moy4eHus: U BbIAEICHUS TAPMOHUKH C
YaCcTOTOM N®, OTINYAIOMIMICA OT UCXOAHOM YaCTOTHI (® B LEJIOE YMCIO N pa3, TIe
n=2,3,4..., Ha3bIBAETCSI YMHO>KEHHUEM YaCTOThl. DTOT MPOILIECC OCYIIECTBISETCS B Y
MHOHUTEJISIX YacCTOTHI - YCTPONCTBAX, MO3BOJISIFOIINX BBIIEIUTH N-F0 TAPMOHUKY OCHOBHOM
YaCTOTHI.
Tema 5. Moy siTopsl.
Monynarop sBIsS€TCS OJHOM U3 COCTaBHBIX YACTEH MepeAaroIIuX YCTPOUCTB PaIuOCBsI3HU, paIio-
Y TEJICBEIIaHMs. 3/1eCh HECYIIMMHU SBJISIOTCS] BRBICOKOYACTOTHBIE TAPMOHMYECKHUE KOJIeOaHus, a
MOJIYJIUPYIOIKUMU — KOJIEOaHUS 3BYKOBOM YaCTOThI U BUJICOCUTHAIIBI.
Pa3zoen 3. /lemexkmuposanue
Tema 3. HenmuHeliHOE pe30HAHCHOE YCUIICHUE
AMITTUTYTHOE ACTEKTHPOBAHHUE, YACTOTHOE (Da30BOE IETEKTUPOBAHKUE, CHHXPOHHOE JIETEKTOP.
Tema 4. YMHOXKUTEJb YaCTOThI, aMITUTYJHBIA OTPaHUYUTEND

JleTexkTupoBaHueM (IeMOIyINANKEH) HA3BbIBAIOT MPOLECC MpeoOpa3oBaHUS MOIYIUPOBAHHOTO
BBICOKOYACTOTHOTO CHUTHajla B KosieOaHue, GopmMa KOTOPOro BOCHPOHM3BOAMUT HU3KOYACTOTHBIN
MOJIYJIUPYIOIIUN CUTHA. J[eTeKTOPBI ACTATCS Ha aMILTUTYTHBIC, YACTOTHBIC, ()a30BbIC, UMITYJIbCHEIE,
nudposeie. 3amava METEKTOpa — MaKCUMAJIbHO 0€30IMO0YHO BOCIPOM3BECTH MOYJIHPYIOUTUH,
CUTHAJI.
Pa3zoen 4. Ilpeoopazosanue uacmomol. 4acmomHbwlii cmecumenb
Tema 8. HaCTOTHBINA CMECUTEND

[IpeoOpa3oBareny 4aCTOT HMCHOJIB3YIOTCS BO BXOJHBIX IEMSIX TPaKTOB IpuUeMa JJisi IepeHoca
crektpa CBY-curnanoB B CpaBHUTENIbHO HU3KOYACTOTHBINA JUANa30H MPOMEXKYTOUYHBIX 4acTOT, T1e
yKe M MPOUCXOIUT Ka4yeCTBEHHAss He0oOXoauMas 00paboTka CUTHAJIOB. B TpakTax mepemaun — 3To
BBIXOJHBIE  YCTpOIcTBa, mpeoOpasyiomue CcPOpMHUpPOBaHHBIE HH(POPMALMOHHBIE  CHTHAJIBI
13 HU3Ko4YacToTHOM oOacTu baseband nnm [TY-uactor B CBYU-anana3on njis ganbHeHen nepeaadu
1o paguokanagaM. CMecHuTelb (CMECUTENb YacTOT) — BJIEKTPUYECKas 1eMb, CO3/alomiasi CHEKTP
KOMOMHAIIMOHHBIX YacTOT MPHU Mojaue Ha He€ ABYX WK O0Jiee CUTHAJIOB pa3HON 4acTOTHI.
Pazoen 5. I'enepayusn
Tema 9. I'enepanysi rapMOHMYECKOTO CUTHAJIA.


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

['eHepaTop CUrHAJIOB — 3TO YCTPOWUCTBO, O3BOJISIIOLIEE TPOU3BOAUTE CUTHAJI OTNIpeIeIEHHON
PUPOABI (AIEKTPUUECKUH, aKyCTHYECKHH U T. J1.), UMEIOIINN 3aJaHHbIC XapaKTePUCTUKH ((PopMmy,
SHEpPreTUYeCKHue WM CTATUCTUYECKHE XapaKTePUCTUKH U T. 1.).
Tema 10. Cxembl coenrHeHus reHepaTopa. I 'eHepaTopbl MPOKO UCTIOIb3YOTCS AJIs IPe0Opa3oBaHUs
CUTHAJIOB, Ul H3MEpeHUH u B Jpyrux oo6nactax. COCTOMT M3 MCTOYHHMKA (yCTpOHCTBa ¢
caMOBO30YKJICHHEM, HAIIPUMEP, YCUITUTEIS, OXBAY€HHOTO LENbIO TTOJI0KUTEIBHOW 00paTHON CBSI3H)
u popMupoBaress (Halpumep, dEKTPUIEeCKOro GuibTpa).
Pazoen 6. Cunmeszamop uacmomsul

Tema 11. CuHTe3aTOop YacCTOT — YCTPOMCTBO MAJsi TEHEpAaLUMU NEPUOJUYECKHUX CHUTHAJIOB
TapMOHUYECKHX KOJICOAHUH, WITH AIEKTPHUECKUX TAKTOBBIX CUTHAJIOB) C ONPECIEHHBIMH YaCTOTAMH
C IOMOILBIO JIMHEWHBIX OBTOPEHUH (YMHOKEHHEM, CYMMUPOBAHHUEM, PAa3HOCTHIO) HA OCHOBE OJTHOTO
WA HECKOJIBKUX OMOPHBIX TEHEPATOPOB.
Pazoen 7. AT u ITAIT
Tema 12. ALIT u LTATT

[{udpo-ananorossii mpeodpaszosarensb (L{AIT) — ycTpolicTBo 1utst mpeoOpa3oBaHus MU(PPOBOTO
(0OBIYHO ABOMYHOTO0) KOJa B aHAJIOTOBBIN CUTHAN (TOK, HanpsbkeHue uin 3apan). Hudpo-
aHAJIOTOBbIe MpeoOpa3oBaTeny ABISIOTCS HHTEp(hEeHcoM MEeXKIY JUCKPETHBIM IU(PPOBBIM MUPOM U
aHanoroBeiMu curHaiamu. CoBpemennbie LIAIT co3garoTcest o mOIyIPOBOTHUKOBBIM TEXHOIOT UM
B BUJIC HHTETPATLHOM CXEMBI.

Amnanoro-mugpooit mpeodpazoBatenb (ALIT) mpousBoaut 0OpaTHYIO OTEPAITHIO.

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

@uneTp barTrepBopTa — OIWH M3 THUINOB AIEKTPOHHBIX PUIBTPOB. UIBTPHI ATOTO Kiacca
OTJIMYAIOTCS OT APYTUX METOJIOM MpoekTHpoBanus. Ounbtp baTtTepBopTa MpoeKTUpyeTcs Tak, YTOObI
€ro aMIUTMTYJHO-4acTOTHAsl XapaKTepUCTHKAa ObUIa MaKCUMAJIbHO TJIAJKOM Ha 4acTOTaxX IOJIOCHI
IIPOITyCKaHUSI.
Tema 14. ®unbtpbl YeOnimeBa, AkTuBHbIE GUIbTPHIL. [IpocThie RC-GunbTpbl BEpXHUX WU
HIDKHUX 9aCTOT 0OECIIEYMBAIOT MOJIOTHE XapaKTEPUCTHKH KOd((UIIMEHTA ITepelaul C HAKIIOHOM 6
nb/okTaBa mociie TOYKH, COOTBETCTBYIOINIEH 3HaueHUIO Kodddurmenta nepeaaun —3 nb. s
MHOTHX IIeJIe Takue (pUIbTPBI BIIOJHE MOAXOAT, 0COOEHHO B TEX CIy4asiX, KOT/la CUTHAJI, KOTOPBIN
JOJI’KEeH OBITH MOJIAaBIIEH, TaJeKO CABUHYT MO YACTOTE OTHOCUTENBHO YKEeNaTeIbHON MOJIOCH
nponyckanus. B kauecTBe MpMMepOB MOYKHO yKa3aTh LIYHTUPOBAHUE PAINOYACTOTHBIX CUTHAJIOB B
CXEMax YCUJICHHSI 3ByKOBBIX YaCTOT, «OJOKHPYIOIINE» KOHAEHCATOPHI ISl UCKIIIOUEHUS
MOCTOSIHHOW COCTABJISIOIIECH U pa3eJIeHUE MOLYIUPYIOLIEH U HECYILIEN YacTOT.

Pazoen 9. Paduomexnuueckue cuznaiwl

Tema 15. Krnaccudukanuss KOMIUIEKCa TEPEMEHHBIX  PAJAMOTEXHHMYECKUX  CHTHAJIOB.
Pamnorexanueckue cucrembl (PTC) mmpoko HCMONIB3YyIOTCS TMPAaKTHUYECKH BO Bcex cdepax
MIOBCEHEBHOM kKH3HenesTenbHOCTH. X OypHOE pa3BUTHE NMPOJOIKACTCS U B HACTOSILEE BpPEMSL.
OpnHako, KOJIMYECTBO PA3IMYHBIX 110 BUAY U Ha3HAYEHUIO PAJUOTEXHUYECKUX CHCTEM HETPEPHIBHO
pactér. IloaTromy un3ydenue Kypca «PaguOTEXHMUYECKHE CHCTEMBD» SBIIAETCS BaXHBIM ATAalloM
MOATOTOBKHU paguonHkeHepa. OCHOBHBIE MIPUHITUIIBI TOCcTpoeHus [yt 6oabimuHcTBa PTC siBnisroTCst
oO0mumu. CucTeMaTu3upysi ¥ COBEPIIEHCTBYS 3HaHMA OO0y4yaeMblX, yueOHOe MocoOue momoraer
dbopMUpPOBATH CUCTEMHBIN OIXO K aHAJIU3Y U MPOSKTUPOBAHUIO PATUOIIEKTPOHHBIX CUCTEM
Tema 16. I[locTosiHHBIE U AMCKPETHBIE CUTHAJIBI JIUCKPETHBIN CUTHAN - CUTHAJ, KOTOPBIN ABIISETCS
MPEPHIBUCTHIM (B OTJIMYUE OT aHAJIOTOBOT0) U KOTOPBIA U3MEHSAETCS BO BPEMEHU U PUHUMAET
1r000€ 3HaYeHHUE U3 CIHCKA BO3MOXKHBIX 3Ha4eHUH. CIIMCOK BO3MOXKHBIX 3HAUEHUI MOKET OBITh
HENPEPHIBHBIM WJIH KBAHTOBAHHBIM.


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%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
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

JIMCKPETHOCTh MPUMEHSETCS B BBIYUCIUTEIBHON TEXHUKE JUIsl TAKETHOH Nepeaadn JaHHBIX.
Pazoen 10. Inepzemuueckue nokazameau cuzHand.

Tema 17. Panp1 @ypbe. CriekrpanbHblil aHanu3. JJMHaMUUYECKOE MpeACcTaBlIeHne curHanos. [Ipu
noctpoennu PTUC Bo3HUKAIOT 3a1a4M aHAJIM3a M CUHTE3a PaIMOTEXHUYECKUX cUTrHAI0B. CyIIHOCTh
aHajlu3a COCTOUT B TOM, YTO H3ydaeMblii OOBEKT pa3OMBaeTcs Ha COCTABHbIE YACTH, MOCJIE YEro
NPOBOAMTCA UX HcciieoBaHHue. [IpUMEHUTENBPHO K pPaJUOTEXHUYECKHM CHUTHAJIaM IpU aHalln3e
UCCIIEyeMblil CUTHAJl OMMCHIBAETCS COBOKYIHOCTBIO JIPYTMX 0o0jiee MPOCTBIX CUTHAJIOB C XOPOIIO
U3Yy4YEHHBIMH CBOWcTBaMHU. Takoe mpeacraBieHUe MO3BOJSET, C OJHON CTOPOHBI, CIOXKHYIO 3aJauy
npeoOpa3oBaHusl UCCIEAYEMOr0 CHUTHaja PaJUOTEXHUYECKUMHU YCTPOMCTBAMU CBECTH K 3ajJadaMm
npeoOpa3oBaHusl U3BECTHBIX CUTHAJIOB, & C JIPYTOW CTOPOHBI, - JOCTaTOYHO 3(PPEKTHBHO pemIaTh
3a/la4yl CHHTE3a CUTHAJIOB C 3alaHHBIMH CBOMCTBaMH.

Tema 18. [lenbra QpyHKIMS 1 QYHKIHS COCTUHEHUSI.

Jlns onucaHus AUCKPETHBIX (YHKIMN MIHUPOKO UCIOIB3YETCsl KIAcC UMITYJIbCHBIX

(yHKIMIA, OCHOBAHHBIH HA UCTIONL30BAHUM AenbTa-PpyHKiuy 291 e mpoussoanbix. C TOYKH
3peHHsl ONpeieTIeHUH, BBOJUMBIX B MAaTEMaTHUECKOM aHAJIN3E, J1e1bTa-(pYHKIUU COOCTBEHHO
(GYHKIUAMU HE SBISIFOTCS. ITO 0COOBIH Kitacc 0000IICHHBIX (PYHKINHN U [T HUX pa3paboTaHbI
cnenuanbHble onepanuu. Ho 11 mpakTH4eCKUX NPUIIOKEHUH B TEOPUHM aBTOMATHYECKOIO
yTpaBJICHUS BOKHBI TOJIBKO WHTETPAJIbHBIE CBOMCTBA ATUX (DYHKIUI U B 3TOM 007acTH K
HUM(QOPMaTBbHOIPUMEHUMbI OOBIUYHBIE OTIEPALIUH.

Pazoen 11. Cnekmpanvnoe npedcmagieHue CUZHAI08.

Tema 19. CnekrpanpHoe npeacTaBieHHE CUTHAIOB. Psanpl @yppe. CrekTpanbHbIA aHAIW3.

[TpeobpazoBanus Dypre. [Ipsmoe 1 oOpaTHOE TPeOOpa3OBaHHUE.

Cursan - 3To MaTepuanbHblii HocuTenb HHGOopManuu. B panunosnekrponuke curHan Gu3n4ecku
IIPEJICTaBJIEH AIEKTPOMAarHUTHBIMM BEJIMYMHAMMU, HAaIpUMEp, TAKUMHU Kak Hanpskenue U, Tok I,
HaNPsHKEHHOCTD JIEKTprUdecKoro noist E p , HanpsikeHHOCTh MarHuTHoro nosit H p u npyrumu.
Tema 20. [IpeobpazoBanus @ypbe. {11 curHanga xapakTepHO U3MEHEHHE (PU3NYECKON BETMUYHHBI,
IpeJICTaBIsIoNIeH ero, co BpemeHeM. [loaToMy ecTecTBeHHass MaTeMaTUyecKasi MoJielb CUTHaJIa -
910 yHKIMs BpeMeHu S(t). PasmepHocTs S(t) onpeznenseTcs pa3MepHOCTbIO COOTBETCTBYIOLIEH
(bU3UYECKON BEIIMUUHBI.

Tema 21. [Ipsmoe u oOpatHoe npeoOpazoBanue. [Ipeodpazoanue Oypre (Fourier

transform) siBJsi€TCSI MHHCTPYMEHTOM CIIEKTPAIbHOIO aHAIN3a HETIEPUOINUECKUX (MMITYIbCHBIX )
CUTHAJIOB (UX €I11€ Ha3bIBalOT (PMHUTHBIMH, T.€ IPOCTPAHCTBEHHO OrpaHNYeHHbIMU). Takue
CUTHAJIBI OTJIMYHBI OT HYJIS TOJIBKO Ha OTPAaHUYEHHOM MHTEpBase BpeMeHU. OUeBUAHO, YTO
UMITYJIbCHBIM CUTHAN OYZeT UMETh U KOHEUHYIO SHEPTUI0 — €CJIM TOJIBKO OH HE COAEPIKUT
Pa3pbIBOB BTOPOTO poja (C yXOISAIIUMHU B OECKOHEYHOCTh BETBIMH (PYHKITUN).

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

Jlna ananusa u cuareza CAY B TAY mmpokoe pacpocTpaHeHHe IIPYU PELLICHNN

Qg depeHIraIbHBIX ypaBHEHHN TOTYYHII ONEpaTOPHBIH MeTo. Ero OCHOBHBIM JOCTOMHCTBOM
SBJISIETCS CBEICHUE PEIIeHUs CUCTeMbI T (HepeHInaIbHBIX YPAaBHEHUH K PEILICHHIO CUCTEMBI
HOpMAaJIbHBIX ajreOpanyeckrux ypaBHEHH. B ocHOBE onepaTopHOro MeToAa JEKUT
npeoOpa3oBanue Jlamnaca.

Pa3zoen 13. Koppenauuonnulii anaiuz cuzHanos.

Tema 23. ABrokoppemnsiuusa. O0patHas koppessiuus. Koppemsuus ['maBHbIMU

3a/1ayaMH KOPPEJISLIMOHHOTO aHAJIN3a SABJISIOTCS BBISIBJICHUE 3aBUCUMOCTHU WJIM CXOJICTBA MEKIY
KaKUMU-JIN00 curHanamu. KoppensuoHHbIN aHaau3 UMeeT IHUPOKOe IPUMEHEHNE B pa3IMUHBIX



o0JacTsX: HampuMep, MOUCK U300pakeHUs 10 00pa3ily, MOUCK MOJIE3HBIX CUTHAJIOB “MOJ IlyMamMu’”,
00paboTKa CUTHAJIOB PaJapoB U T.J.

Paszoen 14. Ceepmrka

Tema 24. CBeprtka, citydaiiHasi BBIOOpKa, CTiIakKUBaHHUE.

3amaya criaKuBaHusi — 3TO, 10 CYTH, 3a7a4a GUIbTPAIMN CUTHAJIA OT CKauKOOOpa3HbIX
(cTyneHuaTsix) u3MeHeHui. CYUTaeTCs, UTO MOJIC3HBIA CUTHA UX HE colepKuT. CTyneH4YaThIid
CUTHAJ 32 CUET MHOXKECTBA PE3KUX, HO HEOOJBIIHNX M0 aMIUIUTYE, IEPENag 0B YPOBHS COACPKHUT
BBICOKOYAaCTOTHBIE COCTABIISIOLINE, KOTOPHIX HET B CIJIaKEHHOM curHaine. [loatomy 11 HeKoToporo
aIropuTMa CTIaKUBAHUA B MIEPBYIO OYepelb HEOOXOAUMO OINPEAETUTh KaK CUIIBHO OCTIabIsIoTCs
pa3HbIe YaCTOTHBIE COCTABIISIOMME. J[pyruMu ciioBaMu, HEOOXOJMMO TIOCTPOHUTh aMILTUTYIHO-
YaCTOTHYIO XapaKTEPUCTUKY COOTBETCTBYIOLIETO (DMIbTPA, HHAYE BEIMKA BEPOSTHOCTh
«HapBaTbCs» HA apTEPaKTHI.

Pazoen 15. Mooynayus

Tema 25. AMmutyaHas v a3oBast MOAyJIsMs. Moaysiiiel Ha3bIBaIOT Ipolecc npeoOpa3oBaHus
OJIHO MO0 HECKOJIBKMX XapaKTePUCTUK MOIYIUPYIOUIETO BBICOKOYACTOTHOTO KOJIeOaHuUs py
BO3/ICHICTBUM YIIPABJIAIOIIEI0 HU3KOYACTOTHOTO CUTHAIAa. B UTOre CeKTp ynpasJisioero CurHaia
MEPEeMEIIAeTCs B BBICOKOUACTOTHYIO 001acTh, TIe Tiepeadya BEICOKHX YacTOT SBIsETCs Oosee

3P PEKTUBHOM.

Tema 26. Cnoxusiid Tun Mmoayisiuuid. QPSK n QAM moaynsuuu. s yBenudeHus: CKOpocTu
nepesayy JaHHBIX MCITIONb3YIOT TaK Ha3bIBAEMYIO KBAJIPATyPHYIO aMIUIMTYAHYI0 Moaysiiuio QAM,
KOTOpas SBJISETCS aMILTUTYJHO-(a30BbIM BHAOM Moaynsauud. QAM npumeHsieTcst B KabembHBIX
MoJieMax, B ctannapre mudposoro tenesunenus DVB-C, a Takxke, B IUPPOBOM paroBEIIaHuN
CBUY nunama3zona.

Pazoen 16. Z- mpancghopmayusn

Tewma 27. udposbie dunbTpsl. [{udpoBoit GpuiabTp — B 37EeKTpOHUKE 10001 GUILTD,
oOpabareiBaromuii H(POBON CUTHAT C LIETBIO BBIICICHUS H/WIU TIOJABICHHS ONPEISIEHHBIX
4acTOT 3TOT0 CUrHaia. B oTinymne oT uudpoBoro, aHaaoroBbIi (GUIBTP UMEET JEJI0 C aHAJOTOBBIM
CUTHAJIOM, €r0 CBOMCTBA HEJTUCKPETHBI, COOTBETCTBEHHO MepeAaToyHasi pyHKIIUS 3aBUCHUT OT
BHYTPEHHUX CBOMCTB COCTABJISIOUINX €r0 JIEMEHTOB.

Tema 28. KUX u BUX ¢unbtper. KUX-puabTpsl MOTyT ObITH TOJBKO UG POBEIMUA. BITX

(GuUIbTPBI — peKypCUBHBIE, /17151 BBIYUCIICHUS 3HAUYEHUS Ha BBIXOJIE (PMIIbTPA UCTIONB3YIOTCS KaK
3HAUCHUS BXOJa, TaK U 3aJIep>KaHHbIC 3HAUCHUS BhIxoa. [lepenaTounas pyHKIHS MPEACTABIISCTCS
B CTaHJAPTHOM JIPOOHO-PAIIMOHATILHO BUJE, a cXeMa (DUIIbTpa COEPKUT OOpaTHBIC CBSI3H.

Pazoen 17. @ynkyusa nepeoauu

Tema 29. UMIyJIbCHBIN M YaCTOTHBIM OTKJIMK MIMITyIbCHBIN OTKJIMK aHAJIOTOBOM CUCTEMBI Ha
BXOJIHYIO JIeTbTA(QYHKIIHIO TAK)KE B OTPEICIICHHON CTEMEHU MPEJICTaBIIeT COO0M MaTeMaTHIECKYIO
abcTpakiuio uaeanbHOro npeodpazoBanusi. C MpakKTUYECKON TOUKU 3PEHUS 10/ UMITYJIbCHBIM
OTKJINKOM MOKHO TIOHUMATh OTOOpakeHHE PEAKIINH CUCTEMBI HA UMITYJIbCHBIA BXOHOM CUTHAI
MIPOU3BOJIBHON (YOPMBI C €TUHUYHOM IUIOIIA/bIO0, €CIIN JJIUTEIBHOCTh 3TOTO CUTHAIA
npeHeOpeKuMO MaJla o CPaBHEHHIO ¢ BPEMEHHOU (KOOPMHATHON) pa3pearomieil ClioCOOHOCTHIO
CUCTEMBI.

Pa3zoen 18. Cmadunsnocmos cucmemol

Tema 30. Hynu u montockl CTaOMMIBHOCTh — CIIOCOOHOCTH CUCTEMBI (DYHKITMOHUPOBATH, HE
U3MEHSSI COOCTBEHHYIO CTPYKTYPY, U HAXOJAUTHCSI B PABHOBECHH. DTO OIPEACTICHUE TOJKHO OBITh
HEU3MEHHBIM BO BPEMEHH.

2.3 MatepuaibHO-TeXHUYECKOE 00ecredeHNE JUCITUTUTHHBI


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

e  Y4yeOHBIE METOAUYECKUE TTOCOOMS

e BrmuuciaurenpHas TEXHUKA

e IIpoekrop

2.4 PacnipenenieHrie BECOB 110 MOAYJIs M (popMaM KOHTPOJIS

Beca Beca
Beca onenox HTOTOBBIX pe3yabTHpYIoLei
Beca ¢popm Beca dopm NPOMEKYTOTHBIX OLIEHOK OLIEHKH
TeKYIIHX KOHTpOJei MPOMEKYTOY | MPOMEKYTOUHBIX
N NMPOMEKYTOUHBI "
) KOHTpOJ1eil B X KOHTpOIEii B Pe3yJIbTHPYIOIIHNX HBIX KOHTpoJeil n
DopMbI KOHTPOJIEH pPe3yabTHPYIOLI oleHKAX OLIEHOK TeKYIHX KOHTpoO.JIeii B OlIeHKH
HX OLleHKAX KOHTpOJIel B pe3yabTUPYIO HUTOrOBOI'0
TPOMEKYTOYHBI .
TeKyImx X KomTponei HTOTOBBIX OIIEHKAX 1ieii oneHke KOHTPOJIA B
KOHTpOJIeit MPOMEKYTOYHBIX NPOMEKYTOY | pe3yabTHpYIoLIeit
KOHTpOJIeii HBIX OIIeHKe HTOT0BOT0
KOHTpoJIeil KOHTPOJIsA
Bun y4ue6noii padoTol/konTpoas | M1' | M2 | M3 | M1 | M2 | M3 | M1 | M2 M3
KoHTpoapHas pabora 1 1
Tect
Kypcosast pabora
JlaGopaTopHbIe pabOTHI 1 1
[TucpMeHHBIC TOMANTHIE 33JaHUS
Pedepar
Occe
Cemunapol
Jlpyaue ghopmul (Yrazamv)
Beca pe3ynbTupyomux oueHoK 04
TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OIICHKAX MPOMEKYTOTHBIX
KOHTpOJIeH
Beca o1eHOK TPOMEKyTOUHBIX 0.6

KOHTPOJIEH B UTOTOBBIX OLEHKaX
IIPOMEKYTOYHBIX KOHTPOJIEH

Bec utorosoii onenku 1-ro 0,5
MIPOMEXKYTOUHOTO KOHTPOJISI B

Pe3yNbTUPYIOLIEH OLIEHKE

ITPOMEXKYTOYHBIX KOHTPOJICH

Bec uroroBoii oneHku 2-ro 0,5

IIPOMEXKYTOUHOTO KOHTPOJIS B
Pe3yNbTUPYIOLIEH OLIEHKE
MIPOMEXKYTOUHBIX KOHTPOJIEH

Bec uTorosoii oneHku 3-ro
MIPOMEXYTOYHOTO KOHTPOJIS B
Pe3yNbTUPYIOLIEH OLIEHKE
MIPOMEXKYTOUHBIX KOHTPOJIEH

Bec pe3ynbTupyroei OLeHK!
MIPOMEXKYTOUHBIX KOHTPOJIEH B
pe3yJbTUPYIOLIEH OLICHKE
HUTOTOBOT0 KOHTPOJIS

0,4

! Vaebup1iit Mogyns




JK3aMeH/3aueT (OUEHKA
HUTOr0BOr0 KOHTPOJIAA)
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MarepuaJibl 110 OLleHKe U KOHTPOJII0 3HAHUI

[TepeueHs 3K3aMeHAIMOHHBIX BOIIPOCOB

1.

bk w

17.
18.
19.
20.
. OcHOBHBIE XapaKTEepPUCTUKH MpeoOdpazoBanus Jlammaca.
22.
23.
24,
25.

21

Yro Takoe anepruoguueCcKuil yCUIINTENb, KACKaJHOE COEMHEHNE allePUOANUECKOTI0 YCUITUTENS,
PE30HAHCHBIN YCUITUTENb?

UYro Takoe HEIMHEHHBIE 3JIEMEHTHI. HenHeliHoe pe30HaHCHOE YCUIICHHUE, YMHOKUTEIb
YaCTOThI, aMIUTUTYAHBII OTPAHUYUTEIIb?

UYto Takoe MoyasTOp?

Urto Takoe nerexkrop?

PacckazaTh 00 aMIITUTYTHOM JETEKTUPOBAHUH, YACTOTHO-(PA30BOM JETEKTHPOBAHUH,
CUHXPOHHOM JIETEKTOPE.

Uro Takoe mpeoOdpa3oBaHUe YaCTOTHI?

UTo Takoe YaCTOTHBIA CMECHUTEIb?

UTto Takoe reHeparus rapMOHUYECKOro curHana? Cxemsl COeAMHEHUS TeHepaTropa?
CuHTe3arop 4acToThl?

. Uro Takoe ALIII?

. Uro Takoe [IAII?

. Tunier ®unbTpoB? OunbTpel barrepBopra 1 UeoOblieBa, AKTUBHBIC (PHIIBTPHI.

. Kimaccudukanus koMIuiekca nepeMeHHbIX PaIHOTEXHIYECKUX CUTHAIOB?

. [locTostHHBIE U TUCKPETHBIE CUTHAJIBI.

. KakoBbI sHEpreTHyeckue noka3aTeian curuana’?

. PacckazaTh 0 AMHaMUYECKOM MPEACTABICHUE CUTHANIOB, AeTbTa PYHKIMU U QYHKIIUU

COEIMHEHUSL.
CnexTpanbpHOe NMpejcTaBieHue curuainos. Psaas Oypee.
CriekTpanbHbIi aHAIIN3.

IIpeobpazoBanus @ypse. [Ipsmoe u obpaTHOE IpeodpazoBaHUE.
[Ipeo6paszoBanus Jlamnaca.

KoppesauoHHbIN aHaIu3 CUTHAJIOB.
ABtoxoppensauusa. O6paTHasi KOppensuus.

Urto Takoe cBepTKa?

UYro Takoe ciaydaiiHas BBIOOpKa, Crila)kuBaHue?

0,6 (Ox3ameH )




26. Uto Takoe MOy Isus?

27. Yrto Takoe aMIuIuTy1Has U (ha30Basi MOIYIISIINS.

28. Crnoxnsie Tunsl Mmoayisanuii. QPSK u QAM mopynsiiuu.

29. Uro takoe Z- tpanchopmarus, nuppoBsie GUILTPHI?

30. Pacckazate 0 KUX u BUX ¢unsTpos.

31. Yro Ttakoe GpyHKIMS Mepeadn, IMITYJIbCHBIA H YACTOTHBIA OTKIIUK?
32. Yro Takoe cTaOUIbHOCTh CUCTEMBI; HYJIU U MOJIOCHI?

Y4eOnas nporpamma:

onodpena Kadeapoii Te1eKOMMYyHUKALIM I

3aB. kadenpoii: A.K. Arapounsin

(noonucn)
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