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1. OEJN OCBOEHUS JUCUUILTHHBI

[lenp ocBOeHMA NHCLMMINHBI « TeopeTHyeckne OCHOBbI PALHOTEXHUKHY» SBIAETCH MPHUBUTHE CTYIEHTAM,
BO-MEPBbIX, [NIyOOKOr0 MOHHMAHHA CBOHCTB DPAa3IHUHbIX PAZHOCHTHANIOB M PaguoLenei, CyLIHOCTH U
0COOEHHOCTH TIPOLIECCOB MPOUCXOIAIIKX IPU MPOXOKAESHHH CHTHAJIOB Yepe3 paauOTeXHHYECKHe LeMH; BO-
BTOPbIX, YMEHHE aHAATHYECKH OTIUCBIBATh, AHAIM3UPOBATh U IKCIIEPUMEHTAIbHO HCCE0BATH MPOLECCHI B
paznouUensX Ha OCHOBE M3y4YaeMbIX B Kypce METONOB U METOIMK.
3anaun: OOyueHue CTYAEHTA 3aHATHAM M0
e Knaccudnkauun, ¢pyHIaMeHTAIbHBIM CBOHCTBAM M OCHOBHBIM XapaKTePUCTHKAM PANMOCHTHAIOB W
paauouerneii BO BPEeMEHHOH M YacTOTHSIX OOIacTsAX, 3aKOHaM Mpeodpa3soBaHMs CHUMHANIOB B

PasJIMYHBIX padHOLENax,

e MeTonaM aHanu3a nepenayvn AeTEPMMHHPOBAHHBIX M ClydaliHbix KosieOaHUH uyepes nunelinbie (C
MOCTOSIHHBIMH T1apaMeTpamH), MNapaMeTpu4ecKHe, HENMHEHHbIE M IMCKPETHbIE LENMH, PaHHLbI
MPUMEHHMOCTH H CBOICTBA METOO0B,

o CrnocodaM 3aj0KEHMs W W3BJEUSHHS MHPOPMALMH W3 PAaAHOCUIHANOB, MPUHILMIAM [TOCTPOEHMUS
YCTPOHCTB [ast 3THUX LUenei, MCTOYHMKaM Hu Ccrnoco0aM yMeHblIeHUs OWHOOK M HCKamkeHUH
repenaBaeMoro cooOueHus;

e (cHOBaM CHHTE3a Leneil:

¢ MeToaam ONTHMANbHOI QUABTPALIMK CUTHATIOB,

2. MECTO JUCHUIIIUHBI B CTPYKTYPE 011011 BO
JiMcuuninHa TeOpeTHyecK1e OCHOBbI PATHOTEXHHKH OTHOCHTCA K 0a30B0OI HacTH.

[TpepekBu3MUTBl AMCUMILIHHBL «MaTteMaTtnkay, «Pusnuka», «DaexTpoHuKa», «CXeMOTEXHMKA aHalOrOBBIX
«OCHOBBI  TEOPUH

3NEKTPOHHBIX  YCTPOHCTBY,
PaaHOBOJIHY.

ueneit», «DNEKTPOAMHAMMKA H  PAClpOCTpaHeHHe

3. [IJIAHUPYEMBIE PE3YJbTATBI OBYYEHUA 11O JUCHHUIIVIMHE

TThanupyemsle pe3yabTaTbl OOyueHUs MO AHWCLIMIUTHHE, COOTHECEHHBIE C MIAHHPYEMBIMH Pe3yJbTaTamu

ocsoenus OIIOI]
Koa gopmupycmbix VYposeHb OCBOEHUA [11anupyemMble peayabTaThl OOVUEHHS 1O AMCLMILIMHC ‘
KOMIICTEHLIMH KOMITETEHLHH' XapaKTePU3YIOWHC 3Tanbl GOPMHUPOBAHMA KOMNETEHIMH
(moka3aTe i OCBOCHMH KOMIETEHLNH) 3
] 2 3
. OIlK-1 YacTuunoc 3HaTh: CIICKTPATBHYIO TCOPHIO PAIHOCHTHAIOB A1 pacyera
CrnocobeH HCTOTB20BATD | OCBOEHHC. MapaMeTPOB CHUrHATa. UX YaCTOTHBIX XapaKTEPHCTHK.
MO.I0KCHH. 3AKOHB! H
MCTOIbI CCTECTBEHHBIX Henonnoe 3HaTh: MaTCMATHUECKHE METOAB! 111 PACYETA MapamMeTpPOB
| HAVK H MATCMATHUKH 114 OCBOCHHME CHIHA1A HA BRIXOAE PA3IMUHBIX PAIMOTCXHHUCCKUX LICTICH.

peIeHHs 3a1au B
HHIKEHEPHOI
AEATENTbHOCTH

[TonHoe ocBocHME

TEOPHIO ONTUMAIbHOH (QHIBTPAUHH CHTHAIOB

YMeTb: NPUMEHATb BPEMEHHBIC H CMEKTPATIbHBIE MCTO bl
pacuera pailoTEeXHHUCCKHUX LIeTIeH AT ONpeIecH s
XapaKTCPHCTHKH JTHHHH NEPEIayud CHIHAIOB, BbIMHC 14T
napaMeTphl PpaIHOCHTHAI0B Ha BIXOJE Pa3IMUHBIX
VCTPOHCTB 0] BO3ASHCTBHEM HA HUX JETEPMUHUPOBAHHBIX H
cayuaiHeIX CHrHa;108, OnpeacisTh 3HAUEHUE CUTHAIOB HA
BBIXOZE aneprOAN4ECKOro U PE30HAHCHOIC VCHIHTEIEH.
3HAaTh: OCHOBHBIC MOIMKEHU: TEOPHH CIVIAHHBIX CHIHAIOB.
TEODUIO ONTHMATHHOH GQUIBTPALIHH, PACTIOZHABAHIL

| cHrHa10B HA (OHE nomexoBoH obcTaHoBKH. [TpHHLMN
| MApaMETPHHYECKOTO YCHICHHS.

Vmers: OLCHHBATH BCPOATHOCTH MEPECIaduM CHrHaa ro
KaHaav CBs3H Ha Oasc Teopun KoTeIpHHKOBA. ONPEIeIATh




[apaMeTpel MOAY.IHPOBAHHEIX CHIHAIOB, MPOM3BOINUTD
ONpCAEICHHE BPCMEHHBIX

(MMITY.IBCHBIX H MEPCXOIHBIX XAPAKTCPHCTHEK) U
CIIEKTPAIBHBIX XAPAKTECPHCTUK Lene (xoapduuueHTa

| nepeaayn)

Brnajerb: MaTeMaTHUYECKUMH METOJAMH PELUCHHA
OPHKIAIHBIX PATHOTCXHUYCCKHUX 3a1a4. CBABAHHBIX C
pacyeToM ONTHUMAIBHBIX TTAPaMCTPOB KAHAIOB Nnepeaavuu

" uHopMaLHK. ONPEAEICHHS XAPAKTCPUCTHK HAZCMHBIX H

BO3AYLIHBIX PAJHOIMHHH. B TOM YHCIE ¢ HOMOUIBIO
COBPEMEHHBIX BblUHCIMTEIBHAIX CPCACTE.

| MCMOIB30BATH OCHOBHBIC

OI1K-2
Cnocoben
CaAMOCTOATETLHO
NPOBOIAUTE
SKCIIEPHMEHTAIbHbIC
HCCICIOBAHMA H

npuevbl 00paboTky U
NpeaCTaBICHHA
MOTYUCHHBIX JAHHBIX
MPH BBITO.THEHHH
1abopaTopHOro
MPaKTHKYMA 110
JIVCLMITIHHE.

YactuuHoe
OCBOEHHC.

Hcnonnoe
OCBOEHHC,

[Toanoe ocsocHME.

3HaTe: MCTOAB 00PAbOTKY MPEICTABICHHS PE3YITATOR MPU
IKCMIEPUMEHTAIBHBIX UCCICTOBAHMAX NPOLICCCOB
OPOXO/KICHUSI CUIHAIOB HEPes PA3THUHBIC

| PAAHOTEXHHYECKHE CTPVKTYPRL B T. 4. AMEPHOIMUCCKHE H

PE2OHAHCHbIE CHCTEMBI.
3HAaTh: METOAB! H3MEPEHMUS, TIPHEMBI OGPABOTKH 1071y YCHHBIX |
CUTHATIOB U NIPEICTABICHHS PE3Y15TATOB TIPU
IKCIEPUMEHTATLHBIX HCCICIOBAHMSIX.

YMeTs: CAMOCTOATE TbHO BBINOTHATE HAOTHICHWS K
H3MCPCHHS TMPH IKCTICPUMCHTAIBHBIX HCCIETOBAHUIX B
1a00paTOPHBIX YCIOBHAX MPeoOpa3oBaHHA CUIHATOR B
anepHOIWIECKHX M PE30OHAHCHBIX LIETISX.

Baagers: McTOIaMM H2MEPEHHS TAPAMCTPOB
PAIHOTEXHHIECKHX MPOLIECCOB, 00PADOTKC NOIVICHHBIX
3HAYCHHH 1715 ONPeIeTeHHY CTOXACTHHYECKHN XapaKTePHCTHK
PAAMOCHIHATOB, MATCMATHYECKMMH METOJaMH MapamMeTpOB
OTNITHMA.TbHBIX (DHIBTPOB.

3HaTh: Ipuevbl HAO IO ACHNS. H3MepeHus. 0DpaboTki u
MPEACTABICHHS CHIHATOR ISTCPMUHHPOBAHHOTO H

| Cay4aiHOrO XapaxkTepoB MPU M3VIEHHH B [1ad0paTOPHbIX

VCIOBHAX XapaKTCPHCTHK PAZTHUHBIX DA IHOYCTPOICTE,
cnocodaMH OMPeICICHU NAaPAMETPOB CIOKHBIX
MOAVIHPOBAHHBIX CHUTHAIOB




4. OBBEM H CTPYKTYPA JTUCLUUIJTAHBI

TpyaoeMKoCTh AHCLHMIIMHBI COCTABASET 8 3aYeTHDIX enuHuL, 288 yacos
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CopepikaHue JeKUHOHHbIX 3AHATHI M0 AUCUMILIHHE
Pasnen 1. Beenenue. Knaccudukauus CUrHanoB U PAAHOTEXHHYECKHUX LEMeH.
Tema | Krnaccudmurauus CUTHAIOB.
JleTepMHHMPOBAHHbIE M ClyuaiiHble curHambl [lepnoanyeckue M HENEPUOAMHECKHE CHTHATIBL
HenpepblBHble, AMCKPETHbIE, KBAHTOBaHHbIE U LU(POBbIC CUTHAIbL.
Tema 2. Bujibl paaAuOTeXHUHECKUX LIETEIT.
JluHelinble U He JMHeiiHble napamerpuueckue uenu. HMurerpo-auddepeHunanbhbie ypaBHEHHS
Lenen.
Pasznen 2. CniekTpanbHas TEOPUsl CUTHATIOB.
Tema 1. CnexTpanecHblil aHATH3 IEPHOJUYECKUX CHIHANOB.
0606wenHblii panx Pypwe. [apmonmueckuii aHanus curHanos. CrexTpsl THIOBBIX CHTHATOB.
PacripeneieHne MOLLHOCTH B CIIEKTPE NEPHOANHECKOTO CUTHATA.
Tema 2. CnieKTpaJbHBIN aHAIN3 HEMEPUOIUYECKUX CUTHAIIOB.
[Mpeobpazosatne Dypbe. PacnpeneneHue >HEPruy B CHEKTPE HENEPHOAMYECKOro CHTHaIA.
CoOTHOLIEHHE MEKIY AJIUTEIbHOCTBIC CUrHata M LIWPUHOI ero CnexkTpa.
Tema 3. CaoiicTsa npeodpasosanus Oypbe.
CreKTpbl HEKOTOPLIX HEMHTErPUPYEMbIX (PYyHKLHH.
Paznen 3. KoppeasuMoHHbIH aHaIM3 JeTEPMUHHPOBAHHBIX KOJ1€0aHUH.
Tema 1 Kopensunonas QyHkUHA NEPUOAHYECKUX CHTHAOB.
KoppensuyoHHas (QyHKLUs NPAMOYTOJBHOMO CHUTHAMA M MOCIEA0BATEIBHOCTH TIEPHOAMHECKIX
MPAMOYFONbHbIX HMIyNbCOB. ABTOKOppeNnsAluOHHas (yHkuns. B3anmbbie  KOPPENAUMOHHbBIC
byHKUHN.
Tema 2. Koppensunonnas QyHKUNS HEMEPUOAUYECKUX CUTHANIOB.
KoppensiuuonHas QyHKLMs OAMHOYHOTO MMmyabca. KoppensunorHas HyHKLUNA NauKkn HMITYIbCOB.
Tema 3. [luckpeTusauus CUrHANOB.
Teopema KorenbHukoa. Teopema OTCHETOB HaCTOTHOM 00.1aCTH.
Paznen 4. JIuHeiinbie pannOTEXHHYECKUX LIETEH.
Tema 1. JIuHeiiHbie UeNH C MOCTOAHHBIMY NTapaMeTpaMu.
Juueituble uenu ¢ oOpaTHON CBA3bKO. JIMHElHbIE UENMH C [epeMEeHHbIMM MapameTpami.
[MpoxoraeHne paTMOCHTHANA Yepes JTUHEHHbIE Leny.
Pasnen 5. MoaynnposaHHble Konebanus.
Tema | . AMNIUTYIHAA MOIY/IALIHA.
Towanbhas momywsiuns. Crnektp AM. BekropHas nuarpamma AM. xonebanuii. Crextp A.M.
konebaHmii.
Tewma 2. Crniextp xonedanus ¢ Y. M.
Cnektp xosiebanuii A-Y moayasumu.
Tema 3. Criextp konebaHus npu cMelIaHHOH A-Y MOIYIISILIH.
Pasnen 6. Y3KONOMOCHbIE KONEOAHHS.
Tewma 1. TapameTpbi Y3KOMOJAOCHBIX KONeOaHMI.
Heo/HO3HAYHOCTL  ONpeneneHus  mapamerpoB  konebamus.  AHATWTHYECKWH  CHTHAIN
IMpeoGpasosanue I'nasbepra.
Paznen 7. HenuHelHble U napaMeTpUHecKHe LIEMH.
Tema 1. MeTobl HETHHEAHOH TEOPUH.



HenuHelHbie 31EMEHTDI.

Tema 2. JleTekTupoBaHite MOy/IHPOBaHHBIX Ko1ebaHui

Tonyuenne u nerextuposanue AM-konebamuii. HactoTHble M (hasOBBIE  IETEKTUPOBAHMS.
IpeobpazoBanue 4acTOTh! CHrHanos. CHHXPOHHOE IETEKTHPOBAHNE. ABTOKONEOATEIbHbIE CHCTEME
Tema 3. CHHXPOHHOE J€TEKTUPOBAHUE.

Pasnen 8. Cryuaiinble koneGanus. [IpeobpasoBanue XapakTepUCTHK C1yHaHHBIX TPOLECCOB.

Tema 1. XapakTepuCTHKH ClydaitHbIX konebanuii.

OmucaHie cay4aiiHbIX CHTHAJIOB B YaCTOTHOH U BPEMEHHOM obnacTax. Y3KOMONOCHkIE CllydaiiHble
npoueccbl. MapkoBCKHE MNPOLECCHI. Tpeobpa3oBanue XapakTePUCTHK CNy4aiiHbIX MPOLECCOB.
PacniperesieHie CyMMbl TapMOHHYECKHX kosebanuil ¢ cnydaitbivi hasamm.

Tema 2. HopManu3auus CIy4aiiibX NPOLECCOB B Y3KOMOJOCHBIX LEMAX.

JleHOpMAaNHU3aIHs NPOLECCOB B LIHPOKONOIOCHBIX LEMAX.

Tema 3. Bo3aeficTBHE CHMTHAJIOB M LIyMa Ha HEIWHENHHbBIE LEMH.

Bo3zelicTBIE CyMMbl FAPMOHMUYECKOTO CHrHaa H LIyMa Ha aMIJIMTYAHbIH AETEKTOP. BosgneiicTsie
CHrHana W IyMa HA YaCTOTHBII NETEKTOP M AMIUTMTYJHBIH PE3OHAHCHBIH OrpPaHWUYHTENb.
[lpeoGpasoBaHue 3aKOHA pacHpeleeHHst W JHEPreTHHECKOro CheKTpa B Oe3nHepLHOHHOM
HETMHEHHOM 5JIEMEHTE

Paznen 9.0ntumasibHas QuabTpauus Ha GoHe nomex.

Tema 1. YacTOTHbIE ! BPEMEHHBIE XaPAKTEPHCTHKH COrNacOBAHHOIO GUIbTPA.

®usnueckas ocyecTBUMOCTb QuubTpa. CHrHan u nomexa Ha BbIX0€ COTIaCOBAHHOIO dbunsTpa.
Tema 2. [Ipumepsl NOCTPOEHHS COTNACOBAHHBIX QHILTPOB.

dopMupoBatie CUTHANA, COMPSKEHHOTO ¢ 3aanHbM (uiibTpom. PUIBTPALUA 33AaHHOIO CHrHana
npu «Hebesom myme». Koabl bapkepa.

CogepaxaHue NPAKTUYECKHX 3AHATHIA N0 AMCUHIIHHE

Pasnen 1. Beenenue, Knaccndukaius CHrHANOB M PATHOTEXHUYECKUX LEMeEH.

Tema 1 Knaccugukauus CUrHau0B.

Tema 2. Bumbl paiHOTeXHUYECKHX LIETEH.

Pasnen 3 KoppensuMOHHbBIN aHAIU3 JeTePMHHHUPOBAHHbIX kosebaHuii.

Tema 1 KoppeasunoHas GyHKUUS TIEPHOTHYECKUX CUIHAJIOB.

Tema 2. Koppeasunoxtas QyHKUIWS HEMEPHOANHECKUX CHTHAIOB.

Tema 3. Jluckperusalis CUrHajloB.

Pasnen 4. JluneiiHble paaiMOTEXHHMYECKHE HETH.

Tewma 1. JluHeliHble UeNU C MOCTOAHHLIMH MTAPAMETPAMU.

Pasnen 7. Henuuelinbie 1 napamMeTpuyeckue Henu.

Tema 1. MeTobl HETMHEHHOH TEOPHH.

Tema 2. JleTekTupOBaHHE MOy IMPOBAHHBIX KOIEOaHHH

Tema 3. CUHXPOHHOE AETEKTUPOBAHUE,

Pasnen 8. Cayuaituble konebanus. [IpeoOpasoBaHue XapakTEPUCTHK CIyYaiHbBIX MPOLIECCOB.

Tema 1. XapakTepucTuku cIydaiiHbix koaebanui.

Tema 2. Hopmanuzaims CIy4aiiHbIX NPOLIECCOB B Y3KOMOIOCHBIX LEMAX.

Tema 3. Bo3zaeiicTBiE CHTHAMOB M LIYMa HA HETHHEHNHbIE LETH.

Paznen 9.OnTumansHas GuabTpauns Ha poHe momex.

Tema 1. TIpoxoxaeHHe AETEPMHUHHPOBAHHBLIX CHIHANOB 4Y€Pe3 JIMHEMHbIE LENU C MOCTOAHHBIMH
napameTpamu

Tema 2. IIpoxouxaeHe CUTHATIOB Yepe3 H30MpaTe lbHbIE LETH.

Tema 3. UckakeHus MOAYIUPOBaHHBIX Konedanuii B H30MpaTenbHbIX LENsX.

Coaepxanue 1a6opaTopubix padoT Mo AMCUMIIHHE
Pasnen 1. Knaccuukalusi CUrHAIOR H PAJHOTEXHHUECKIX Leneil.
Tema 1 Knaccudukauus curuanos.
Tema 2. Buabli paaMOTEXHUYECKUX LETICH.
Paszznen 3.CrniekTpasibHblil aHAIH3 CHIHAIOB.
Tema 2. CnexTpasibHbIA aHAIH3 NMEPUOAUHECKUX CUIHATIOB.



Tewma 3. CniexTpaabHblii aHaIM3 HENEPHOAHYECKHX CHTHAIOB.
Pasnen 7. ABToKO/1€DaTENbHBIE CHCTEMBI

Tewma 2. CtpykTypa aBTOKO/1€0ATENBHOMN CHCTEMBL.

Pasnen 9. OnTumanbHas GuibTpaumsa Ha GOHE noMex.

Tema |. TlpoxoxiaeHue NEeTEPMUHHUPOBAHHBIX CUIHAIOB 4epe3 JUHEeHHble Lerd ¢ NOCTOSHHbIMY
napaMeTpamH

Tema 2 [TpoxoxaeHue CUrHanoBs Yepes H3dKuparTenbHble LEnH.
Tema 3. UckaxeH:us MOAYIMPOBAHHBIX KOJeOaHuil B 30UpaTe/IbHbIX Lensx.

5. OBPA3OBATE./IBHBIE TEXHOJIOT'UH
B npenogaBaHuu OHCUMIIMHBL  «Teopemuueckue OCHO6bI  PAOUOMEXHUKNY  WCTIONB3YHOTCS
pazHooOpasHble 00pa3oBaTe/ibHble TEXHONOMMHM KaK TPAOMLIMOHHBIE, TAK M C MPUMEHEHHEM AKTHBHBIX M
MHTEPAKTHBHBIX METOJI0B 00YHEHUS,

AKTUBHbIE W MHTEPAKTUBHbIE METObl O0YUEHHUS!
- Humepaxmuenan aexyus (Pazoen No2, meva [-3;paszoen No3, mema 1-3);
— Ipynnosas ouckyccust (Pazoen Nod, mema 1, pazdea No5, meva 1-3, pazoei No6, memda |,
pazoea No7, mema 1);
—  Pouesvie uepur ( Paszoen Nel, mema 3; paznen NeS, tema 2);
—  Ipenune (pasoea N2, mema 3; pasoea 8, mema 1);
—  Anaauz cumvayuii (Pasoeia Ned, mena 1,2 );
—  Pasoop konuxpemnvix cumyayuit (Pazoea Nol, mexa 4,7);

6. ONEHOYHBIE CPEACTBA VISl TEKYIIEI'O KOHTPOJIA YCOEBAEMOCTH,
NPOMEXYTOYHON ATTECTALIMHA IO UTOI'AM OCBOEHWA TUCHUTLIUHBI U
YYEBHO-METOANYECKOE OBECITEUHEHHUE CAMOCTOATEJIBHOU PABOTDI

CTYAEHTOB
3 cemecTp
6.1. TexywmuH KOHTPOIIb.
TecTbl peATHHT-KOHTPOJIS Ne ]
Tecm Nel

Kakuwm sBasietcsa curHan, aas KOTOPOTro TpH MOOBIX t BBIMTOMHAETCS COOTHOIIEHNE

S(0)=S( t £ kT ), rme T= const; k=0,

|. KoHeuHbIM BO BpeMeHH,

2 Henepuoaunueckum;,

3. Uve1muM IMCKpEeTHbIH CreKTp,
4. Tleproanuecknm,

5. beckOHEUHBIM BO BPEMEHH,

6. MMerommM HenpepbiBHbLH CIEKTP.

TeemNo2
Kaknx rapMOHHK He OyaeT B MEPHOANYECKOM CHTHAJIE:

1. Beex ueTHbIX,




2. Bcex HedeTHBIX

3. Kaxno# TpeTbei,

4. Tperbeit u nanee BCEX HEUETHBIX,
5. Kaxxnoi naToii.

Teecmhe3

UeMy paBHa Pa3MePHOCTb aMILIMTYHOTO CMEKTPa NepHOANIECKOro TOKa!
1. Pa3zmepHOCTH CHTHANA,
2. Pasmeproctu curiana, nenensoil Ha ['u;
3. Bonst:
Awmrnep;
. BT,
. PasmepHOCTH CHrHANA, yMHOJKEHHOMH Ha CEKYHIY.

o 4=

(o)

Tecmi\o4
Kakie COOTHOLIEHHS CTIPABELUIMBBI MEXKY CIIEKTPAlbHbIMU U BPEMEHHBIMH XapaKTepHCTHKAMH 714
cur"anos 5,(t) = S, () u S,(z) = 5, (JQ) UMEIOLUMH IUHPUHBI CIIEKTPOB

Awy 1 Aws, IAMTEABHOCTH Ty H T,

L AW > Aws;

2.85,(0Q) =8, npu & =0,
3. 5,(Q) > 8,(j€) mpu Q@ = O
4

Il ronganu ’ Tl}, .‘CB‘; .
paBALI 5.5 -S{upnt=0
6. Aw; = Aws;

7. Slﬂ.} > S-_}{l} Hpw L= (.

TecmNos
Kakas onepauus Haj COEKTPaabHBIMH MJIOTHOCTAMH CHIHAJIOB | 1 2 COOTBETCTBYET CleayoLlell onepaumnu

Haz STHMH CHTHalamMK BO BpeMenu: $, () + 5, (&)

|. TIpou3sBeneHHE CIEKTPAIbHBIX MIOTHOCTEN,

2. CyMMa CneKTpaibHbIX MIOTHOCTEH,

3. ®a30BbIil CABMI KaXKI0H CTIEKTPaIbHON COCTABNAMIIEH HAa BEAUYMHY (1T 1ai 1017 COOTBETCTBEHHO AJIA
HEMEPUOANTECKOrO UK NMEPHOANYECKOT0 CHTHAIA.

4. Tlpupauwenue GasoBoro crnexkrpa, papHoe —nll,t i — (17 COOTBETCTBEHHO IS MEPHOANHECKOTO WK
HenepHoNYECKOro CUrHana;

5. Henenue Ha J0;



6. Ymuoxenue Ha j{.

TecmNe6
Kakne COOTHOLUEHHS CTIPABEANHBbI MEKIY CIEKTPATLHBIMH M BPEMEHHbBIMU XaPaKTEPUCTHKAMK 114
curHanos S, (t) = 5, (j0) u 5.(1) = 5. (j1, "MEIOIWUMH [UHPHHBI CTIEKTPOB

1. Aw, > Aws}

2. 8,GC) = $iQ) npu Q@ =0;
(L) 3. 8,(Q) > Sx(iy mpu Q =10,

4. 11> 133

3 SI(U - Sjt} npu t=0
6, Awy = Awna;
7. Si(t) > Sa(t) npu t =0,

Awy B AW, JTHTEABHOCTH Ty M T4

TecmNe7
Onpeneauts ANMTENLHOCTb —HETEPHONMYECKOrO MIM MEPHOA M IMTEIBHOCTL  MEePHOAMHECKHX
[PAMOYTOJIbHBIX HMITY.JIbCOB I10 WX CMEKTPAIbHON AHArpamMmMme:

L.1=1 mc;
2.1 =100 mxc;
3, 1= 10 mKc;
4. T=35mc;
5.T=1wc;
6. T =20 Mmxe;
0 F,l'n 8 t=02mMc
5.10° 105 1.5.10% 2.10°
Tectbl peifTunr-koHTpoas Ne2
Tecm Nol

KakiM sBISIeTCS CHIHAJ, /IS KOTOPOrO MpH JHOOBIX t BBIMOIHAETCA COOTHOLIEHHE S(1)=S( t + kT ), roe
T=const; x=1,3.4,7.10,.
KoHeuHbIM BO BpEMEHH;

W R -

Henepuoanieckum,

Mmerommum JUCKPETHBIH CIIEKTP,
4 Tlepuonuueckum;
5. beckoHeuHbIM BO BPEMEHH,
6. HMmeromum HenpepbiBHBINA CIEKTP.

Tecm Ne2
Kakux rapmMoHuK He Oyzner B epHoANYeCcKOM CUTHATE:!



1. Beex yeTHbIX;
S 1) 2. Beex HedeTHbIX
3. Kaxno# tpeTseif;
Tpeteeit u nanee Bcex
HEYETHbIX;
o ) i , . ¢« 5. Kaxnoi#t naTo#.

:[.‘.\

Tecm No3

UYemy paBHa pasMepHOCTb aMITTMTYAHOTO CNEKTPA HENepHOANYECKOro HalpsiKECHHA.
. Pa3mepHOCTH CHTHAJA,

2. Pa3MepHOCTHM CHrHana, AeneHHoi na I'u;

3. Boubr;

4. Awmnep,

5. B/l'w;

6. Pa3sMepHOCTH CHrHaNa, YMHOKEHHOH HA CEKYHIY.

Tecm Ned
Kakue COOTHOLIEHHS CIPABEANTMBbI MEK/Y CMEKTPATbHBIMH H BPEMEHHBIMH XapPaKTePUCTHKAMM T
curnasos S, (t) = S, (j1) n S.(2) = 5, (jQ) UMEOLIHMH LIHPIHBI CIEKTPOB
Aw, 11 AW, ITHTEIBHOCTE Ty H T,

S{t)

Sty = C-S2(Y)
L L j  Awy > Awa:
S8 = S,(JQ) nipr Q = 0:
5038 > S() npu €2 = 0
4. 1> 12
5.0 =Sx)nput=10
t 6. Aw, = Aws;
7. Sty > Sty npu t = 0.

s ) —

Tecm N3
OnpenenuTh UTHTENLHOCTb — HENEPUOAMYECKOro WAH MEPHOA M JUTHTEIBHOCTb  [EPHOAMHMECKHX
NPSIMOYTOJIbHBIX MMITYJIBCOB MO MX CNeKTpaJbHON auarpaMmme

l.t=1 mMc:
S(F) 2.1=0.] mc;
3.1=0.01 mc;

4 T=35Mc;

.\ F.kIu 5. T=1 Mc;
0 /—\{__ 6. T =20 mkc;
3 140 7. =02 MmC

Tecm Nob

Kakas onepauus Haj CeKTPAIbHBIMK [IOTHOCTSMH CUrHANOB | 1 2 COOTBETCTBYET CIIENAYIOLUIEH OTlepaliiu
Hajd 3TUMM CMUTHaaaMu Bo BpeMenu: Sa(t) = Si(t-1):

1. Tlpon3sBeneHue CreKTPaibHbIX MIOTHOCTEN,

2. CyMMa CrneKkTpajibHbIX NIOTHOCTEH;



3. Da30Bblil CABUT KaKA0H CMEKTPaIbHOM COCTARMSIOLIEH HA BEIMUYUHY (1T 11x n{)T COOTBETCTBEHHO 115
HENEePHOAMYECKOro UM NePHOAHYECKOTO CUTHANE,

4 Ilpupainenne (Ga3oBoro crnekrpa, papHoe —nfl, T 11 — (11 COOTBETCTBEHHO /15 MEPHOANIECKOTO HITH
HEeNnepHOIHYECKOro CHrHaia,

5. Jlenexue Ha j{¥;

6. YMHOxeHKe Ha |11,

TecTbl pedATHHI-KOHTPOJIS N3

Tecm Nel
|. XapakrepucTvKa CreKTpa MepruojiniecKoro CHruaja.
O A)ClIUIONTHOM,
O B) MMCKPETHBLA, JIMHEAYATLIA C YACTOTAMA KPATIILIMH OCHOBHOH YACTOTL BXOJ(HOTO CHITIAJIA]
1 B) AHCKPETHbII JIMHEITYATBII ¢ 4YaCTOTAMU HEKPATHBHIMM OCHOBHOI1 YaCTOTE BXOIHOTO CHTHANIA.
Tecm No2
2. Ilepuon noBTOpeHMs curHana paBed IMkc. UeMy paBHa 4acToTa BTOPOH rapMOHHMKH
CTMIEKTpa CHrHasa
O A)2MIL;
a L)1 MILL
a B)0.5MIy
Tecm Ne3
3. Kak M3MeHUTCS IMUPUHA CTIEKTPa MMITY/1bCA [IPH YBETMUCHUH €ro AJIUTETBHOCTH B 2
pasa?
d  a) yMEHbLUNTCS B 2 pasa;
Q 0) ysenuuurcs B 2 pasa;
U B) HE U3MEHUTCH.
Tecm Ned
4. Uemy paBeH UHTEPBAJ KOPPEALANA HMITY.15CA JTHTENbHOCTHIO 1 MKC?
2 a) lmxc,
O ©) 2 MKc;
a B) 0.5 MmKc.
Tecm Nes
5. Yka3arb BEpHOE BhIpaxkeHue A (HasoMOAYTMPOBAHHOTO CUTHANA C TOHAIbHOH

MOIYJSAIIMEN ¢ 4acTOTOH Q.
Q a)s(t)=A,(1+McosQ)cosm,t;
0) s(r) = A (coswf +cosl);
a B) s(t)= A,(cosw,t+m-cosQ).

O

Tecm N6
6. Uemy paBHa LIMPHHA CMIEKTPA aMIUTMTYJHOMOIYIMPOBAHHOTO CUrHAJIA C HECYILEH
YACTOTOM @, U HAMBHICILEH YAaCTOTOM CrIEKTPa HH(POPMATMOHHOrO cUrHana Q,,?
a a) 2w,;
d 628 ;
Q B)w,-Q,:
O ne,+Q,.



6.4 Bonpocsl k CPC

L) | —

Co 1 N n

9

. CooTHOLLIEHHE MEKIY UTHTEIBHOCTHIO CHTHAJIA M LIMPHHOM €ro crexTpa
. Paa KorensHukosa

. CootHoweHue mexkay R(t) n S(w)

. Cnexrp paanocuraana npu AY moayaaumnm

. Koppensauuontas GyHKLHs MOAYJIMPOBAHHOTO KOJIebaHUs

. Jduckperusains y3K0no/JI0CHOro CUrHasna

. CriekTpanbHbIH METO aHATH3a MPOX0KACHUS curHana uepes JIL]

. MeToa uHTerpasna Haja0KeHus

Metoa orudarolei

0. AnpokcuManus HEJMHERHOrO Xapaxkrepa
11.Bo3neiicTBue curnanos Ha HD

12 HenuHelHbie pE30HAHCHBIE YCHITHTENH
13.JleTexTHpOBaHue

14 AMIIJTATY IHBIA OTPAHUYHATENTD

15. Y MHOKEHHE 4aCTOTHI



6.5 Bompocs! k 3K3aMeny.
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. Knaccudukanus curHaiion

. O6001eHnbIH paa Oypbe

. [apMoHHTeCcKHUi aHA/IM3 NEPHOAMUECKOrO CUrHasa

. Pan Oypee

. [lepuoanueckas moCaeA0BaTEIBHOCTh NPAMOYTOILHOTO UMITY./IbCA
. Cnextp POJI umnynscos

. Cniextp MeaHapa

. CnexTp nu:1000pa3HOro HaMNPsKEHUSA

. CnekTp TPeyrobHBIX UMY 1bCOB

. MO1LIHOCTE NEPUOANYECKOrQ CHIHAA

. [apMOHUYECKHUH aHAJTU3 HETNEPHOIMYECKOr0 CUTrHaa

. CBoticTea npeobpa3zoanus Oypbe

. PacnipocTpaneHse SHEPTUM B CNIEKTPE HEMEPUOIUMUECKOr0 CUIHANA
. CnexTp npsaMoyrojbHOT0 UMIY;1bca

. Cniextp ['ayccosa ummny.ibca

. Criextp uMmmysbea Sin (X)/x

. JdenpTa uMnoyasc

. CniexkTp eTMHIYHOrO CUrHana

. CneKTp IKCMOHEHUMATIBHOTO UMITY1bCa

. [IpoxoskaeHue A€TePMUHMPOBAHHBIX CUTHATIOB Yepe3 JIMHEHHBIE [IeTIH
. Meton orudarouieit

. Tlpoxokaenre paguouMnyibca 4epe3 PE30HAHCHbBIH YCUIUTE b
. Mckaxenne AM kojiebanusi B pe30HAHCHOM YCUIIHTENe
. nterpanbHbie nienu

. IuddepenunanbHbie Lenu

. MeTo1 HHTEerpallbHOTO HAIOKEHHUS

. CnexTpaibHbIH METO

. [lpumenenune OOC

- O0parHas CBs3b B YCUIIMTENAX

. Pe3onaHcHBIN yCUITUTE b

. KackanHoe coetuHeHUE yCuuTenei

. HacTOTHBIC W BpEMEHHBIE XapPAKTECPUCTHKH

. AHATMTUYECKHHA CUTHA

. Orubarouias, haza ¥ 4acTOTa Y3KOMOIOCHOTO CUrHaNa
. Cnektp konedanus npu emewanHon AM-UM

. Cniextp pajimoumnyisca ¢ UM 3anonHeHuemM

. @azoBas ¥ 4aCTOTHAsE MO 1SN

. CnekTp yriioBo# MOAY/IALIMH

. YrioBas Moayssiums

. CnexTp aMITMTYIHOH MOAYISALKK

. AMIUIUTYIHAA MOIYITALNSA

. Moaynauusa

. Y3KOMOJOCHBIN CUTHAT

. Cnextp konedaHus Npu yrIoBOW MOIYITAIINH.



6.6 3AJAHWA HA KYPCOBYHKO FABOTY
AHANU3 JeTEPMHHHPOBAHHBIX CHTHAJIOB M UX Mepeaada yepes
JIHHelHbIe UENMH ¢ NOCTOSTHHLIMH H epPeMeHHbIMH NapaMeTpamMu

3agaHue no TOM YaCTH CaMOCTOATENbHOI padoOTh! MOKET ObITb MOCBSALLEHO!

— 371eMeHTaM 001el TEOPHH CHUIHAJIOB,

— CMEeKTPaJIbHOMY MPEACTaBIEHHIO CHTHAJIOB,

— MOIYJJMPOBAHHBIM CHrHANAM;

— CHMrHajJaM C OTPaHHYEHHBIM CIIEKTPOM;

— BO3AENCTBHIO A€TEPMUHHPOBAHHbIX CUTHATIOB HA JMHEHHBIE CTALIMOHAPHbIE CHCTEMbL, 4aCTOTHO-
H30HpaTeIbHble CUCTEMBI, HETUHEITHbIE U NapaMeTPUYECKHe LemH;

— 3]IeMEHTaM CHHTE3a JIMHEIHbIX YaCTOTHbIX (DUJIBTPOB.
B xauecTBe OCHOBbI 3a[aHHi1 MOryT ObITh HCIOIb30BaHb! 3a0auu 2, 3 w3 npui. 3 [10]. [1pu BbinoiHeHHU
3THX 3a4aHuil He0OX0AUMO:

|) npencTaBuTL UCCENYEMBbIE CHTHAIbI BO BPEMEHHOM 1 4acTOTHOI 00aacTax rpaduyecku u
aHaTHTHYECKH,

2) 06OCHOBaTh ANMPOKCUMALIMIO AHANTUTHYECKOTO CUMHATA, OUEHUTDb NOrPELIHOCTD annpoKCHMALHK 1
HAHTH MapaMeTPbl aANMPOKCUMHPYIOLIEH BDYHKLIMH,

3) onpenenuTh NPAKTHYECKYIO WHPHHY N0A0CHI YaCTOT, 3aHMMAEMYH0 CHIHAIOM, K €€ 3aBHCHMOCTb OT
OCHOBHBIX BPEMEHHbIX [TapaMeTPOB CUrHajla UM NapaMeTPOB MOIY.IALNHM,

4) BbIABUTL KaKHe-1100 obiie cBoiicTBa aHaIM3UPYyeMbIX CUTHAIIOB,

5) NpuBECTH MPUMEPbI MPAKTHYECKOr0 HCMOAb30BAHHSA AHATH3UPYEMbIX CHIHANOB, HANPUMED,
nepenayu HHOpMaUMH, UCIIbITAHNUS PaAUOLEned U Ap.;

6) HAWUTK aHAJIUTHYECKOe ONMUCAHUE YaCTOTHBIX, BPEMEHHBIX XaPAKTEPUCTHK U AMIUTHTYAHBIX
XapaKTEePHCTHK UCCIIeyeMOil paguoLeny; n300pasuTe HX rpaduk;

7) HalTH CUrHA U ero XapakTepPUCTHKH Ha BbIXOJAE PaavOLenH; OMMCaTb TOYHO U NPHOMMKEHHO
npeoOpa3oBaHis CHTHANA B PAAHOLIENIL; TIOCTPOUTS HEOOXOAUMbIE MPapUKKL;

8) onpeaenuTh BIMAHNE OCHOBHbIX MapaMeTpoB Lenu (MOCTOSHHBIX BPEMEHH, YACTOThI PE3OHAHCA,
MONOCh! MPOMYCKAHHUS M IP.) Ha CUTHAJ, POMIITIOCTPUPOBATD 3TO BIMSAHKE,

9) NPUBECTH MPUMEPbI HCTIOIb30BAHIS HCCIEAYEMOH LeTH B PaHOYCTPOICTRaX,

10) npoaHann3MpoBaTh, KaK YIPOLIEHHE CXEMbI LENH (TIOHKEHHE NOPAIKA) NOBIHACT Ha OCHOBHbIE
rapaMeTpbl 1 XapakTePHCTHKH.

AHANN3 nepeaayuy ¢MecH MOJIe3HOr0 CHIHAIA U IIyMAa Yepes THNOoBoe
PAAHOTEXHHYECKOE 3BEHO
Ha Bxopne uenu aeiicTByeT aaiMTHBHAS CMECh 110JI€3HOr0 CUTHajla a(t) ¢ aMMAMTYAHON MK yrI0BOH
MOAYIALHMEH U HOPMAJIBbHOIO Y3KOMOMNOCHOrO wyma X(t)
X{ti

(]
iy

[2ay 1

H:Gupateapsas

. » MOV LA —._’
nens

KpyTi3Ha XapakTepHCTHKN AeMOAYIATOPA NPH aMIUIMTYAHOH MOAYIAUNK paBHa |, a npu yrioBoi
MOIYJAUMH CUTHAJ Ha BbIXOAe cocTasiaseT 1 B npu paccrpoiike, paBHOM Be1MHHHE N€BHALIMH YaCTOTHI.
[Tone3Hblil CHrHAM HAa BXOAE MMEEeT Cly4alHYI0, PaCIpeneIeHHYI0 PABHOMEPHO Ha4YalbHyIO (asy.
[Tpu BBINOJHEHUH 3TOTO 3aJaHHS HEOOXO0IAHMO:

|) onpenennTb OTHOLLEHHE CHIHAJI/IOMEXA [10 MOIIHOCTH B Toukax 1. 2 i 3. B Touke 3 nosne3xsim
CHTHAJIOM fBJISIETCS TOJILKO MepeMeHHasl COCTABIIMIONMAs CUrHana, 00yCI0BIEHHAs MOAYAALIHEN;

2) HaliTH BbIpakeHHe U NMOCTPOUTL rpaduk KOPPeNIALUHOHHON MYHKIIHN U SHEPreTHYECKOro CNexTpa
CYMMapHOro CHMrHa/a B To4kax 2 U 3 NpH HATEYHH U OTCYTCTBUU MOAYJIALMH,

3) OLIEHHUTDb 3aKOH Pacrnpene/ieHus CyMMapHOrO CUrHalla B ToUkax 1, 2 U 3 Npu HaJIu4uK 1 OTCYTCTBHUU
MOynALK. B ciyvae yriaoBoi MOOYIISILHH ONPEIeTUuTh HEOOXOAUMbII NOPOr OrPaHHYEHHS 10
aMITJINTY€ BXOQHOIO CHIHaIa IEMOOY/IITOopa,



4) npea10xnTh 1 000CHOBATH CIIOCO0 YBETMUYEHHS OTHOLIEHHS CHIHAI/TIOMeXa Ha BbIxoe 0e3
H3MEHEHHS [aPAMETPOB MOAYJIALUMH, OLEHUTh MOIY4YaeMOe NPH 3TOM YBEJHYEHHE OTHOLIEHUSA
CHTHAJI/TIOMeXa 1 Mpeaes 3TOr0 yBeTHYEHHs.

4 cemecTp
6.7. Tekylwnui KOHTPOIb.
Tectb! pedTHHI-KOHTPOJ Ne

Tecm No]

1. Kakoii ¢ciyuaiisplit CHTHAI Ha3blBAIOT CTALIMOHAPHBIM ?

O a) caydarHbIM CUrHAT, Y KOTOPOro XapakKTEPUCTUKHU HE 3aBUCAT OT MOMEHTA
HaOMIOAEHHS,

2 0) caydaliHbli CUTHAT, Y KOTOPOTO XapaKTEPUCTHKHU 3aBUCAT OT MOMEHTA HAOIFOACHUS

3d B) ClIy4aHMHbIA CUTHAJI, Y KOTOPOTO MPU BHIYUCIIEHUH XapPaKTEPUCTUK MOKHO
NPOU3BO/UTb YCPEAHEHHUE 10 BPEMEHH.

Tecm No2
2. YT0 Takee rayccos mym?
J a) CAyYalHBIN CHTHAJ, Y KOTOPOTr0 3aBUCUMOCTD aMILTUTYAbl OT BPEMEHH A(/) UMEeT
(hopmy rayccoBoil KpHUBOH;
O 0) cayyaiHbld CUTHAIT, Y KOTOPOro IJIOTHOCTh BEPOSITHOCTD P(x) UMEET opmy
rayccoBOM KpHBOM,
O B) CAYyYaHHBIA CUTHAI, Y KOTOPOrO CEKTPaIbHAsA ITOTHOCTh SHEPTHH ‘l.S'((a)\2 UMEET
dhopMy rayccoBoi KpUBOH.
Tecm No3
3. Vkaxure ¢popmyny B3auMocea3u AK® cnyualtHOro curHaia ¢ HyJ1€BbIM CPEIHUM H
CNEKTPAJIBHOM INIOTHOCTH MOLIHOCTH.

a a) B.(r)= I}S(m)ize e

“

3 0) B_\.(r)=%f

;S((a)‘ze Tdo |
T
a B) b’_‘.(r)=_[

S(@) e "“do .

Tecm Nod
4. dopmyia B3aUMOCBA3M YACTOTHON M UMIYJIbCHOW XapaKTEPUCTUKH.

a a) K(jo)= jg(f)df;

=

| £

o 1 '
o 6) K(_/m):;jg(t)di;

B B K(jiw)= Ig(r)e' Nt .

Tecm Mo



(W

0ouodo

]

O

5. Vkasatb BepHyto OpMYy [UIS CIEKTPATbHOM M0THOCTH CHTHAIA HA BBIXOIE
H/I€a]IbHOTO HHTErpaTopa.

2) §,.(0) = ——S, ()
jor

0) §
B) S

~ Gt

(w)= jorS, (®);

(@)=S_ (@)’ .

BbiX

Tecm No6
6. Kax uzmensiercs AK® cayuaiiHOro curuana npu mpoxXoxICHUH Yepes
HHTETPUPYIOILYIO LieTb?
a) HE U3MEHHUTCA,
0) ymenbluarotTcs ocumutauun AK®;
B) VBETMUUBAKOTCA ocUM LTI AKD.

Tectsl peifTuHr-koHTpoas Ne2

Tecm Neol
I. Vkasatp BepHy10 GOpMY KyCOUHO-IHHEHHOW annpokcuMauni BAX Hemneiinoro
3JIEMEHTA.
a)i (WU )=a,+aU_-U,);

[ (W, -U,)ecml, =1,

EbIX

6) jﬁuv((]u.r = - 3 & -
) S, -,y ecrul_ <U,
. J‘ 0, eciull > U,

B) ]Ebl\‘([]u‘\' } = 1 v ) .
T S, -Uy) eculU <U,

Tecm Ne2
2. YroOsl yBeanuuTh ry0uHY MOIYIAIME [TpH noaydeHun ACM HeoBxoauMo:
a) YBEJIMUUTD aMILIMTYY MOAYJTMPYICILETO HAMPSKEHUS;
0) yMEHBLIMTE AMIUTUTYLY MOJCIMPYIOLIErQ HANPAKEHHUA,
B) YBEJIMYHTh YaCTOTY MOAETUPYIOLIETO HAMIPSIKEHHUS;
') YBEIUYHUTH aMITTUTY 1y HECYIEro Konebanus.

Tecm No3
3. Ycnosue GasaHca aMIIIATY I B aBTOTEHEPATOPE.
a) K (0.) K, (0.)=1;
6) K, (0.) K..(0.) =<1
B) K (0.) K (0 )>1.

oc

Tecm No4
4. B kakoMm pexume 10KeH paboTaTb HeJIMHEWHBIH JIEMEHT B aBTOTEHEPATOPE MPH
KECTKOM peXUMe 3anycka’?
a) A;
0) B:
B) C.

Tecm Nes



5. Uemy paBHO YHCIO Pa3TuyHEIX KO3(dHHULHEHTOB C, B AMCKPETHOM TpeoOpasoBaHmny
®ypoe? e T — AMTEIbHOCTS CUTHANA, A - HHTEPBAT AUCKPCTU3ALHHN.
Q a) N=T/A,

= 6) N=T-A;
Q B) N=1%,
r) N=A".
Tecm Ne6
6. YKaKuTe BEPHOE BBHIPAJKEHHE 18 [IEPEAaTOUHOH (DYHKIMHK TPAHCBEPCATBHOIO
dbuibTpa
H
Q a) K. (jo)=> ae ™" .
k=G
o) g b
ae” o
Q 8 X lw)=————
- Z bm@~mircﬂ‘
m=1
H ) ( H N
a B) KT ('j(\.)) = queﬁnmf [1- mee-ﬂ)mh
k=0 ‘\ = /'
TecTbl pedTUHT-KOHTpOas Ne3
Tecm Nol

1. VkazaTb BepHYIO GOPMYY /1S HAXOXKAEHHS BBIXOAHOTO CHIHAIA HA BEIXOAE IHHEHHON
LI M0 METOAY UHTETrpaja HaJlOKeHus.

O a) s, ()= j.s‘m_((u K (jo)dr .
Q 6)s,,. ()= I.s’m (NK(jo —o,)dt,

O s)s (f)=J.s'M_(r)g(t—r)dr.

GbiX

(%]

Tecm Ne2
Oxapakrepu3syiite un$poBoit GUIbTP, U300pAKEHHbIH HA PUCYHKE.

12

a) TpaHCBepcaabHblid QUILTP 1-0ro nopsaaxa;
6) pexypcuBHbIH GuapTp |-oro nopsaxa;
B) TpaHCBepcalbHbIi QUiIbTp 2-0ro nopsika;
I') peKypCUBHBI QUALTP 2-0ro rnopsaxa.

oDoud

Tecm No3
Peskum ¢ KaKkuM yriioM OTCEHKH He0OX0AUMMO BeIOpaTh IIPH MOCTPOSHUH YTPOMUTENA
4acTOTbl HA OCHOBE HEJIMHEHHOro anemenTa’?

|8



a a)o6l;
d 6) 90
a g) 40,
O r)l80 .
Tecm No4
4. Jlns BBINOJHEHHMA YACTOTHOIO AETEKTUPOBAHUSA NPU MCNOIb30BAHHM JTIMHEHHOIO

4aCTOTHOrO (hHUIbTPa HEOOX0AMMO O0ECNEUNTE YCIOBHE
O a)w,=w,, Te paBeHCTBA PE3OHAHCHOH 4aCTOTbI dbunbTpa 1 HECYLEH 4acTOThI

4aCTOTHOMOZY./IHPOBAHHOIO CUTHAA,
Q 6) w, #®,. T.e HEPABEHCTBA PE30HAHCHOI HACTOTbI (PUILTPE U HECYLIeH HaCTOTh!

4aCTOTHOMOIYTHPOBAHHOTO CUIHANA,
ad s) f\(o) >> K(w,), 1.e. koabdnunent nepesasn GuibTpa Ha PE30HAHCHOI HaCTOTE ROJKeH ObiTh
cyuiecTBeHHO Dosblue ko3 pULMeHTa nepenayn Ha HecyLUel 4acToTe.
Tecm Nes
VYciaosue 0ajlaHca aMILUIATY A B aBTOM€HEpaTopeE.
a) K (0.) K, (0.)=1,
6) K (0.) K, (0,)<<1;
») K, (0.)-K, (0.)>1

1 Y I

Tecm Ne6
OcHosHast nmpobaema cuHTe3a HUbpoBOro GHUILTPa MO aHAJIOroBOMY NIPOTOTHITY.
a) AUCKPETHOCTB UMY IbCHOMH XapaKTepHCTHKH HHUPPOBOro PUIBLTPA;
6) NepHOAUYHOCTb UMITYJILCHON XapaKTEePUCTHKH,
B) MEPHOAMYHOCTbL YACTOTHOM XapakTePUCTHKH LIHPPOBOro GuIbTpa.
gxommﬁ CHTHAI — NMPAMOYTOJIbHBIA UMITYIIBC. Y KaXHUTE BEPHYKO (POPMY cUrHasa Ha BbIXOAE
WIIBTPA

e

Hafiti maoTHO(TE BepoATHooTH 2{y)  ecrmt p(x)-Tavecoro pacapegemerre, i =0 07 =1,

e

$

k=]




3anaunue 2.

HaiiTi Mo THOCTE BepoATHOCTII p (Y ), ecml p{x) -pacnpegenedie Pimes. »2,

e

=1 &

Janadue 3.

HafiTH nIeTHOC T BepoATHo T 2 (V) . ecm p(x)-pacapegenerure Dayeea, me, =0

=1

q,

Toa

3amanue 4.

L

IJ

3agaHue 5.

a—y



Hajitu roiotsocrs BepostHocTi (V) , ecrm pxi=exp’ ~QX), & -KOHCTAHTA,

Lk
) £

R 3

3ananue 6.
Hafri nantHoc Th BepoaTHoc T p{v], ecmr p(x) -pacnpenencenie Ponen, m, = 0 o7 =1 I =1

¢

Sananue 7.

HafiTu mutoTHOC TS BePosATHOCTH p(¥), ecis () - papHoMepHGe pacnpejeieHie, Ha

il

g
Il

sTpeike [-m U] |

Samanue 8.



Haifry crreRTpaTbHYR0 TJIGTHO CTh MOIGHO CTH, &CI0Y KOP PestAnMoHHan (yHKInsA

5 2 1 I
mpouecca. X =0 exp(-aft)

3anadue 9.
Hasiti criex TpaIbHYIO TLIOTHO € Th MOILHO CTH, eCJIH KoppeIgionHan GyHKINA

2F

npouecca. K =0 cos(81)

3ananue 10.

HafiTH KOppeRALHOHHYX VHKIEEO IIPOIecca, ecH (NeK TP anbHasA IUICTHOCTh

MOL(HOC TH ofNI IR ae TcA vERprennt Wi@w) = W, exp(— S )

3aganue 11.

HaliTi KoppeALHOHHYI0 QVHKINEC NPOLecca, ec El (MeKTpadbHas IUIOTHOCTh

MOLUHOC TH oTHIC BB aeTcA dyurimiert W(@) = W cos™ @

3anaHue 12.
Haiita AR® 31a cursana npeacTaRAeHHOI 0 Ha PHCVHKE:

& 5

v

3anaHue 13,



Harite ARD ana cursana npeacTARIeHHOT0 HA PHOVHES:

E S‘i..’.i

£

Jaganue 14

Hasfiti AR®, econt yHepre THY e CKMEL CIIEK TP ornichiBae e byHKIMeN:

i 0, <-&
Wi = jév%’b,—f’* <@<T
0@ @

3amanue 15.

HafiTy maenmep cH¥o nponecca, ec/H ero COeKTPATLHAA IUIOTHOCTE MOLHOC TH:

3ananue 16,

Hajtti AFICTIRD CHIO MTPoIjedca, eciii ero tHeKTPadbHaA ICIOTHOC ThE MOLGHOC TH!

ARG RN ¥

A

Sananne 17.



VKa3aTe Npoliecc. Xapak TepiEyio LIiics 60w west Jucnepeiert:

wie ¢ P,

S3ananue 18.

VEaiaTs Tpomecc, Xapak Teprnyio ugmics Homs et qucreponert:

4 A

7~

3anauue 19.
Hafitis AR® 3-x nosmpmosEHoro xoqa bapkepa:

g={11011

-
|
w

6.8 Bonpocsl k CPC

[TapameTpuueckuii YCUIIUTENDb
Pacnipesie;ieH|e CHrHana ¢ MyJTUIIMKAaTUBHOK IIOMEXOM
BIID

KencrpanbHblil aHA/IM3 CUTHAJIOB

[TpuHuMn AUCKPETHON (uiIbTPaLIUH
[lepeaarounas GpyHKIMs undposoro GuabTpa
XapakTepuCTHKH 1H(P CHTHANOB
CnexTpasibHbiii ananu3 Ha Oasze bIID

. lndposoi cornacoBaHHbIi GUIBTP
10.®unpsTp barrepsora

11 ®unsrp Yebowuesa

LS I BN

=

O o0 = Oy



6.9 Bonpocs! K 3K3aMeny.

1. Knaccudukauus cnyyainsix npoueccor, ctauronapubix CIL sproanyeckoe
CBOMCTBO.

2. 3aKkOHBI pacnpeneIeHu CIlydaiHBIX IIPOLIECCOB, WX CBOKHCTBA, YCIIOBHA
CTAllMOHAPHOCTH B IIMPOKOM U Y3KOM CMBIC/IE.

3. CnexTpabHas NJAOTHOCTh MOIHOCTH W KOPPEIALHOHHAsA QYHKIUS ClIy4aiHOIo
npouecca. Teopema Bunepa-XvHUKHA.

4. MoMeHTbl © MOMEHTHBIC (DYHKIIMU CITy4alHBIX [TPOLIECCOB

5. Moaenu ciyuailHbIX TIPOLECCOB, «OeNblit Ly M» UACaTbHBIH W PealbHblH,
HOPMa/IbHBIH MTUPOKOMOJOCHBIA U Y3KOTIOIOCHBIH.

6. HesaBucrMoCTh 1 HEKOPPEITUPYEMOCTD CTyH4alHbIX MIPOLECCOB, PA3TOKEHNE
Y3KOMOJOCHOrO HOPMATIBHOTO IIIyMa Ha KBa/APaTyPHble HE3aBUCHMBIE COCTABIAIOLINE.

7. 3aKoHbI pacnpeaeneHus orudaroluei asbl M 4acTOThl Y3KOMOJIOCHOIO HOPMAJIBHOTO
lyma.

8. [IpeoOpa3oBaHue COEKTPATLHOM 1JI0THOCTH MOIUHOCTH ¥ KOBAPUALIMOHHOH QyHKIMK
B JMHEHHOM Lenu. Bo3aelicTBue «0eIoro nymay Ha JTHHEHHYIO LEb.

9. PactipocTpaHerue CyMMBI He3aBUCHMbIX TaPMOHMYECKUX KoJieOaHuk CO
cydalHbIMU (pazamu.

10. Hopmanuzauus c.1ydalHbIX TPOLECCOB B THHEHHbIX LENAX (MTPUMEPHI ).
JleHopmanu3zauus (MpUMeEpsI ).

11. [lpeobpasoBanue 3aKOHA PACTIPEAEIEHHS CIy4alHOro NpoLecca B HEJTMHEHHOM
O€3bIHEPLUOHHOM 3/IEMEHTE.

12. MeTtoasl OThICKaHUs dHepreTHueckux xapakTepucTuk CII Ha BBIXOAE HEIMHEHHOH
LEIH,

13. BozaeicTeue HOPMaTBHOTO Y3KOIMOIOCHOTO 111IYMa Ha JIMHEHHBIA U KBaJApaTU4iHbId
AMILIMTYIHBIE 1ETEKTOPbI.

4. Bo3oelcTBHE CYyMMBI FTaPMOHUUYECKOTO CUTHAA A HOPMAJIbHOIO Y3KOTIOJIOCHOT O
LIyMa Ha THHEHHBI aMILIMTYAHbIN AeTekTop. Pacnpenenenne orubdarome 1 ero cBoiCTBa.
Otnowenne C/T1 mpu Mamom ¥ G0JIbILOM CHUTHATE.

15. Bo3aeHcTBHE CyMMBI TApMOHAYECKOTO CUTHANA M HOPMAJIbHOTO Y3KONOJIIOCHOTO
mrymMa Ha yactoThbii netektop. C/11 Ha BeIxome (ipuMep).

16. TloHaTHE 00 OCHOBHBIX 331a4ax CTATHYECKOH PATHOTEXHHKH HA NPHUMEPE
Pa3IMYHbBIX CHCTEM.

17. Cornacopannas puibTpaLys 3a1aHHOTe curHata. Hepasencrso [sapua.

18. HacToTHAA U MMOY/IbCHAS XapPAKTEPUCTHUKA COITACOBAHHOTO € 3aJ4aHHbIM CHIHAJIOM
hunwsTpa. Kputepuii [13nu-Bunepa.

19. Cvrran u myM Ha BBIXOJE COTNTacoBaHHOro ¢uibrpa. Gopma NoAe3HOro CUrHaia u
KoppensiuuoHHas QYHKITHA [IyMa, TIOHATHE KOPPETIALHOHHON (PYHKIINH AeTEKTUPOBAHHOIO
CUrHa’a.

20. TToctpoenue GUITBTPOB, COTTIACOBAHHBIX ¢ OAMHOUYHBIM MPAMOYIOJIbHbIM
HMITY.IbCOM M C MAUYKOH MMIYJIBCOB.

21. CormnacoBanHbiii QuiubTp A1s pagronMiyisca ¢ JIYM.

22. IpuHumn GOPMUPOBAHHA CUIHAJIA, COMIACOBAHHOTO C 33IaHHBIM (QUILTPOM.
Cormacosannras ¢umsTpaIis Ipy HebeToM IIyMe Ha BXOAE.

@doHA OLEHOYHBIX CPEACTB /714 MIPOBEACHUS aTTECTAllMK YPOBHS CPOPMHUPOBAHHOCTU
KOMIIETEHUMH 00YUarLIMXCs 110 AUCUUTIIHHE OPOPMIIIETCS OTASTBHBIM TOKYMEHTOM.



7. VyeGHo-MeToau4ecKasl 1 HH(pOpMauHoHHOe odecneyeHHe TUCUHILIHHDI
«PagnoTexHu4ecKue Leny U CHIHAJIbD)

7.1. KuuroobecneueHHOCTh

’ HaumeHoBaHHe TUTEpaTypbl. aBTOP, ['on uzmanus KHuroobecne4enHoCTb

{ I
,‘ Ha3BaHue, BUI U3AaHHA, U3AATEILCTBO KonuuectBo Hanutue B

‘ | 3K3EMIUIAPOB W3HAHUI | 3JIEKTPOHHOI
| B bubaunorexe Bal'y B oubnnoTexe

' COOTBETCTBHH € | Bal'y

| ®I'oC BO |

1 2 3 4

| OcHoBHasl auTeparypa™

- 1. U.C. Tonoposexkuii, M.IT. Jlemu. 1986 r. | 60 -
PannoTexHU4YeCcKHe LEMH W CUTHAIIBI.
YyueHuuk s By308. Panuo cass. Mz, 4-e.,
511 c.

2. backakos C. M. PagnorexHuyeckue uenu u 2005 r. ! 8 ! -
curnaibl. M3n 5-e, Boicias mkona, 462 c. |
VuyeOHHK A5 BY30B. '

= T

3. backaxkos C. .M. PagvoTexHuueckue Uenu u 2002 r. 9 ' -
cUrHanbl. PYKOBOACTBO K PELIEHHIO 3a1a4. |
M3n. 2-e, Boicwias wkona, 214 c. |

' 4 Backakos C M. PamnoTexHHuecKHe uernu u 1987 r. | 36 | -
cUrHabl. PYKOBOACTBO K PEIISHHIO 3a71a4. !
Han. 1-e, Beiciuas mkona, 207 c. |

5. O.P. Hukurun, E.A. Apxunos, H.H. 2019 r. *' 10 ‘ =
Kopueesa./Bramumup: U3a. 1-e, Bal'y.. -79 | |
¢. Y4eBHUK s BY30B. | |

JlononHuTenpHaA JIUTEPATYpa

1. Backakos C. M. PaguoTexHnyeckue Lenu u | 1988 r
curnanel. M3n. 2-e, Buiciuas mkosa, 448 c.
VuyedHuK 115 BY30B.

L)
~J
'

2. INonos B.IT. OcHoga Teopuu Ileneii. 2003 r S -
VueOHuk mas By30B. M3a. 4-e, Briciuas
| mkona, 575 c.

7.3. Hayuno-mexuuseckie Hypndaisi
e PanuoTexHHKA,
e PanuoTexHMUKa H IEKTPOHHKA,
e TIpubopbl M TEXHHKA IKCNEPHUMEHTA,



e [Lludpposas obpaborka curuanos

e Ycrexu COBPEMEHHON PagHO3IeKTPOHUKH

e PanuoTtexHuka

® DIeKTPOHMKA

o [FFEE Transactions on Communications;

o [EFE Transactions on Signal Processing;

e [I'FFE Transactions on Instrumentation and Measurement.

8. MATEPHAJ/IBHO-TEXHHUYECKOE OBECITEYEHHE JUCHHUILTUHBI
«PAJUOTEXHUYECKHE HEIIW U CUTHAJIBL»

MarepuansHo-TexHuueckoe obecrieueHe BKIIHOYAeT:

o KadenpanbHbie MyabTUMEONIHbBIE cpencTra (aya. 301-3, 335-3);
e HaOopsl ciaiinos no BeeM aekuusm (ot 25 1o 40 craiinos no kakaohi Jekuin);
e Jlaboparopusle ctenast no PTLuC (aya. 302-3)

Pabouas nporpamma AMCLUIIMHBI COCTABIEHA B COOTBETCTBHH ¢ Tpeboranuamu ®I'OC BO no
Hanpasienuro: «11.03.01 Papnorexuukay

Pabouyto nporpammy cocrasui: ‘

saB.kap. PTuPC. o1 H mpod.. AT — O.P Hukutusn

Croponnuii peueH3eHT(bl) ﬁc % red.aupexTop «BKBP», k... A E. Bornanos

ITporpamma paccmoTpena u ofgobpena Ha 3aceaanuu kadeapst PT u PC
npotokon Ne /8 o1 A €. £ &. 22/ S tona,
3aBenyrounit kadenpoii - O P. Hukutun

{
Padouasa mporpamma paccMoTpeHa u 0100peHa Ha 3acenaHny y4eOHO-MeTOaNYeCKOi KOMHCCHH
HarpasJCHNA rona.

npotoxon Ne & or 7Y 2F. /& roma.

/ i 74 g 0 s .
[Ipencenarens xomuccun PO S - % AT S e S

A



JHUCT HEPEYTBEPKAEHHUA PABOYEH IPOTPAMMBI JUCHUILIAHBI
«PAAUMOTEXHWYECKHUE [IENU U CUTHAJIBL»

Padouas nporpamma onodpena Ha y4eOHBbIi ron
[Ipotoxkon 3acenanus kadenps Ne oT rofia.
3asenyrowuii kadeapoii

Pabouvas nporpamma onoOpena Ha yaebHbIit rox
[Tporokon 3acenanus kadenpsr Ne oT roaa.
3asenyroLuil kadenpoii

Pabouas nporpamma onodpeHa Ha yueOHBlit ron
[IpoTokon 3acenaHus kadeapsr Ne __oT rona.
3aBenyromnil kadenpoi

JUCT PETUCTPALIMU USMEHEHUN
B pabouyIo MporpaMmy AHCLTHILTHHEI
HAUMEHOBAHHE
00pasoBaTebHON MPOrpaMMbl HANPABISHUS TIOATOTOBKY KOO U Haumenosanue O], HanpasieHHoCTh:

HAUMEHOBANUE (VKAZAME YPOECHE NOOZOIHOGKI )

Howep BreccHsl u3veHeHus B yacTH/pasaeisl HenoaunTeas OcHoBanpue
H3MEHCHHMS paboucii mporpaMMbi OHO (HOMEp M JaTa npoToKOIa
3aceaanms kadeaps)

i
'3

3aB. xadenpoi f
fHoonics DLIO




