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JIUCT COI'J/TACOBAHHUA

PABOYAS ITPOTPAMMA COCTABJ/IEHA B COOTBETCTBMM C TPEBOBAHUSIMUA ®EJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJJAPTA BBICIIHEI'O OBPA3OBAHNSA (®I'OC BO)

11.03.01 PapunoTrexHUKa
ro, Habopa rpynmsl: 2025

IIporpammy cocraBu:

Kadenpa 114 PAIIMOSJIEKTPOHHBIE CUCTEMBI YTIPABJIEHUSA
Poroxux Bacunuit AjieKcaHJpOBUY, K.T.H., JOLIEHT

ITporpaMma paccMoTpeHa
Ha 3aceZaHnH KadeJpri-pa3padoTurka
paboueii nporpammbl 14 PAIIMOIJTIEKTPOHHBIE CUCTEMBI YITPAB/TIEHUSA

3aBepyroumii Kadeapoit Crpaxos C.1O., A.T.H., npod.

ITporpaMma paccMoTpeHa
Ha 3ace/laHUM BbINycKatolreii kKadeapsl

N4 PAINODJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3aBepytoimii kadeapoii CtpaxoB C.YO., A.T.H., ipod.




PABOYASA ITPOI'PAMMA JUCIHAIIINHBI
PAIMOTEXHUYECKHME IEIIN 1 CUT'HAJIbBI

Pa3pgennbl paboueii nporpaMMsl

1. IEJIN OCBOEHUA ANCIHUITIINHBI

2. MECTO JUCIHUIIIIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA I COOEP)KAHUE NVUCLUITJINHBI

4. ®OPMbI KOHTPOJIA OCBOEHNMA JUCHUITJINHEI

5. YUEBHO-METOIMUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHIME JVCITUIIIINHBI
6. MATEPVAJIBHO-TEXHUYECKOE OBECITIEYEHUE OVCHUIIJIMHBI

ITpunoxeHnusi K padoueii nporpaMMe JUCHUINIIHHBI
o IIpunoxxenue 1. AHHOTaUUs paboueid MpOrpamMMel

o IIpunoxkenue 2. TexHonoruu v GopMbl 00yUeHUsI
o [IpunoxkeHue 3. ®OHJBI OLIEHOYHBIX CPE/ICTB



1. OEJIX OCBOEHUSA JUCIHIUITIJINHBI
Llesibi0 OCBOEHUS IUCLIUILINHBI SB/SIETCST ()OPMUPOBAHUE CTAYIOIIMX KOMITETEHLHIA:

ITK-1.1 — CnocobeH BLINOIHATE MaTeMaTHUeCKOe MOJe/IMpOBaHHE 00LEKTOB U nmpoueccoB MO THUIIOBBIM MeTOAWKAaM, B
TOM 4uc/ie C UCI0/Ib30BaHHEM CTAHAAPTHBIX IMaKeTOB IPUK/IAJAHBIX ITIPOrpaMM

IMK-1.2 — CrocobeH TPOBOAWTL TPOTPAMMEI 3KCIIEPUMEHTATBHBIX WUCC/IeOBaHWM, BKJIFOYash BBHIOOD TeXHWYECKUX
cpencTs v 06paboOTKy pe3y/ibTaToB

@DOpMHUPOBaHUIO KOMITETEHLIUH C/TY>KUT AOCTIKEHHe CIeAYIOLIUX Pe3y/ibTaToB 00pa3oBaHus:
IIK-1.1

3HAHUS:

TIPUHIUIIOB MaTeMaTH4eCcKOr0 MOZe/TMPOBaHMsI OCHOBHBIX XapaKTepHCTHK M TlapaMeTpOB bpajuoTexHuueCcKuX
Ljer1eld; MMPOIecCcoB MPOXOXK/IeHNUsI CUTHAJIOB uepe3 JIMHelHble ¥ HelTMHEeMHbIe LIeMH; CTIeKTPaJbHOTO W KOPPEeJSIIMOHHOTO
aHaJTM3a MepruoinveCcKUX M HeTIepUOJNUeCKIX CUTHAIOB; PA3/IUUHBIX CIIOCOO0B MOAYIISILMN U JeMOAY/ISILIN CUTHAJIOB;

YMeHuUsi:

aHa/IMTUYeCKU NPUMEHSTb MeTO/bl MOJe/NUpPOBaHus J/s pea/y3aliii pas/U4HbIX BHUJOB MOZAY/SLIMM CHUTHAJOB;
JJsisi dopmupoBaHusl curHasnoB. [IpumeHsTh psiipl U npeobpasoBaHusi Dypbe A aHa/MM3a CIOXKHBIX CHUTHAIOB U HX
CTeKTPOB MeTOJ,aM{ MO/|e/IUPOBaHMUS;

HABbIKU:

TIpUMeHEeHUs T0/IyYeHHbIX TeopeTHUeCKUX W MPaKTUUeCKWX 3HaHWM i aHa/lu3a CUTHAjoB U Lierell MeToAaMu
MaremMaTH4yeCcKoro MOZeJIMpOBaHMsl C MCI0/Ib30BaHUeM CTaH/|apTHBIX I1aKeTOB MPUK/IaJHBIX IIPOrPaMM.

IIK-1.2

3HAHUS:

TIPYHIWIIOB OPTaHM3aluy 3KCIIePUMeHTa/lbHBIX WCC/IeJOBAaHUHA B UaCTH HCC/e[0BaHMS OCHOBHBIX IapaMeTpOB
paJMoTeXHNUeCKHUX Teflell; TIPOoLieCCOB MPOXMKIEHHUsT CUTHAIOB Uepe3 LIeTH; CTIeKTPaJIbHOTO0 ¥ KOPPeJSILIMOHHOTO aHa/In3a
TepUoINYeCKHX M HeTIepHOJUeCKIX CUTHAIOB;

YMeHUs:

BbIOMpaTh TeXHWUECKHe CpeJCTBa /s peanu3alidd IMpPOrpaMM 3KCIepUMeHTa/bHBIX MCCIe[0BaHUHA B 4acTd
WCCJIeJOBaHNs [IapaMeTpOB PaJMOTeXHUUEeCKUX Liellel ¥ MpoLieCcCoB NPOXO0XK/|eHNsI CUTHAJIOB uepe3 Takue Liemy;

HABbIKU:

BBINOJIHEHUsS] TIPOTpaMM SKCIepUMeHTalbHbIX MCC/IefloBaHMM B YacTH HCC/Ae[0BaHHs OCHOBHBIX IapamMeTpoB
pajMoTeXHNUeCKUX Lielell; MpoLieccoB MPOXOXKEHUs] CUTHAJIOB uepe3 LielH;CrIeKTPaJIbHOro U KOPpe/sILIMOHHOI0 aHaln3a
TepUOINYeCKHX U HeTllepUoJUUeCKUX CUTHAIOB.



2. MECTO JNCIHUII/IMHBI B CTPYKTYPE OOII BO

Ouciunmmaa PATMOTEXHUYECKUWUE TEITA 1 CUTHAJIBI siBisieTCst AUCLMIUIMHOY 00s13aTe/IbHOH YacTH
6/710ka 1 nporpaMmbl MOJTOTOBKY 10 Harpaesenuto 11.03.01 PaduomexHuka.

Copep>XaHue [JUCLMIUIVHBL SIBJSETCS Jlornuyeckum npogosvkenveMm guciuiuiviH: BBICIIIAST MATEMATUKA,
JIEKTPOTEXHUKA 1 JJIEKTPOHUKA, PU3UKA.

CopepkaHue JAWCLMIUIMHBL ~ SIBsieTCsI OCHOBOWM fAnsi  ocBoeHus gucuuruivH: CTATUCTHUUYECKAS
PAIVNOTEXHUKA, ITN®POBASI OBPABOTKA CUT'HAJIOB.

Hpe,E[BapI/ITefIbeIe KOMIIeTeHLIUH, CCpOpMI/IPOBaHHbIe y 06yqa}0Luer 0CsA 40 Hayvad/la U3y4yeHHusd JUCLUIIIMHBI:

e OIIK-1 — CriocobeH KCII0/1b30BaTh TOJIOKeHU 1, 3dKOHBI U MeTO/ bl €CTeCTBEHHBIX HAYK U MaTeMaTUKHU [JId

pellieHus 3a/ja4 MH)KEHEePHO! JlesiTe/IbHOCTH
¢ OIIK-2 — CrniocobeH caMOCTOATE/TLHO MPOBOAUTH FKCIIEPUMEHTA/IbHBIE UCC/IEIOBAHUS U UCTI0/Ib30BaTh OCHOBHBIE
TipyueMbl 00pabOTKH U TPeACTaBIeHHs TTIOTyUeHHBIX JaHHBIX



3. CTPYKTYPA 1 COAEPXAHWE JUCLHIAIIIMHBI

OO011as TPy0eMKOCTb AUCLUIIIUHBI COCTaBsieT 8 3.e., 288 u.

3.1. Coaepxanue (AMAAKTHKA) JUCLUIUIMHBI

KYPC

CEMECTP

HaumeHoBaHHe pasjenoB U JUJAKTHYECKHX e{HHHUI]

BCEI'o

AyauTOpHBIe 3aHATHA
B KOHTAaKTHO# (hopme

BCEI'O

Jlekuu

NPAaKTHKYM

JlaGopaTopHbIi

IIpakTHUyecKne
3aHATHS

CamocroaTenbHasA
pabora cTyaeHTOB

dopmupyemast
KommneTeHIus, %

TIK-1.1

TK-1.2

Paspen1 1. OCHOBHBIE MOHATHS AMCHMILIMHBIL. [Ipe/iMeT pajMOTeXHUKH,
PaAriOBOJIHBI U 0CODEeHHOCTH UX pacrpocTpaHeHus. 3HaueHne JAUCLUTITMHBI
KakK TeOpeTH‘{ECKOﬁ OCHOBBI BCeX Hal'[pﬂB}'[eHPll)‘l PafuOTeXHUKHU. OﬁOﬁLL[EHHaH
CTPYKTYpHasi CXeMa pa/JMOTeXHUYECKOW CHCTeMbI T1epe/jaun HH(POPMaLMH.
Krnaccu¢ukalipsi CUraaos, OCHOBHbIE TPe00pa30BaHHUsi CUTHAJIOB B
PafMOTeXHAYECKUX LIeTdX U CuCTeMax. OCHOBHBIE XapaKTepUCTUKU
paAuocurHana. Knaccudm}(auuﬂ PpafuoTeXHNYeCKUX CUTHAJIOB U ueneﬁ.
XapaKTepr}e TIpU3HAKU U 0C0BEHHOCTH TIpUMEHEHHU [I/Is1 pa3/IMYHbIX BUI0B
PaIMOTeXHUYECKUX Lieren.

24

16

10

Paszpien 2. CurHanel, pa3jioxeHHe CHTHA/IOB 110 3a/JaHHON CHCTeMe
(yHKImii. Pasio)keHre cUrHasa 1o 3aZlaHHOM cucTeMe (QyHKLMI.
CrieKTpa/bHbIH aHa/IU3 NepUoANYeCKUX CUrHaIoB. TPUroHOMeTpHYeCKHiA psj
®ypbe. PopMsl NpejicTaBieHus psijia Pypbe, CHIeKTPbI epUOUUYeCKUX
curHanoB. CrieKTpa/bHbIH aHa/Iu3 HerepHOAUYeCcKHX CUTHAJIOB.
TTpeoGpasoBaHite dypbe. CrieKTPbI HeTIEPUOANUECKIX CHrHAMOB. CBOMCTBa
nipeo6pazoBanus Pypbe. Dypbe — aHANTU3 HEUHTErPHPYEMbIX CUTHA/IOB.

35

19

12

16

15

10

Paspen 3. KoppensuoHHble XapaKTePUCTHKHU /{eTePMHUHUPOBaHHbBIX
CHMTHAJIOB. ABTOKOppe/ISOHHas (DYHKLUS HeTlepHoANIeCcKOro CUrHasna, ee
CBOWCTBa. ABTOKOppEHHL[l/IOHHaﬂ beHKLU/Iﬂ TIepuogUYeCcKoro curHasa, ee
cBolicTBa. B3aumHast koppensijuoHHast pyHKLMsl CUTHAJIOB, ee CBOKcTBa. CBA3b
MEX/1y KOppPeJIsLIMOHHBIMU QYHKLMSIMU U CIIEKTPAMHU CUTHAJIOB. [Iprmepbl
ornpeyiesnieHust KOPPe/SLMOHHON 1 B3aUMHO# KOppe/sILiMOHHOM (yHKIHit 115t
TUITOBBIX IMEPUOANYECKHUX U UMITY/IbCHBIX CUT'HAJIOB.

30

14

16

10

18

Paspen 4. Moy iMpoBaHHbIe CUTHA/bI M MX aHanu3. Moaynsuus u
ZieMoZy/siLust curHanoB. OcHoBHble moHsTHsL. Kiaccudukariys
MOZY/IMPOBAaHHBIX CUTHAJIOB. AMIUTUTYJHO-MOAY/IMPOBaHHbIe CUTHa/bI (AM):
BPEMEHHOE, YaCTOTHOE ¥ BEKTOPHOE Npe/icTaBeHre AM-cirHasa npu
TOHA/IbHOM Mozy/siu. CIIeKTp U SHepreTHYecKre XapakTepucTuku AM-
curHanoB. banaHcHast ¥ ofiHOMOMOCHast MOAY/sILMU. Jemopynsius AM.
Konebanwusi ¢ yrioBoii Mogyssitueit (YM). ITonHast asa 1 MrHOBeHHas 4acToTa
paguocurHana. 'apmonnyeckass YM, criekTp curHana. OHepreTuueckue
XapaKTepUCTHUKH Koebanuii ¢ YM. Pa3sHOBUAHOCTH MOAY/IMPOBAHHBIX
CUTHAaJI0B: KBajipaTypHas Moayssauus, JIYM — curHas, aMIuTyAHO-
UMITy/IbCHasi MOZY/ISLIMS, IIMPOTHO-UMITY/IbCHast MOAYJISILIVS, BpeMst —
MMITy/IbCHasl MOAY/ISLIAS. AMIUTUTY/Hast, YaCTOTHasl U (ha30Bast MAaHUITY/ISILIMH.

19

10

10

10

10

Bcero 3a 4 cemecTp

108

51

34

17

57

45

43

Paszpien 5. JIuHeliHbIe paiHOTeXHUYECKHE L{eNH C NOCTOSHHBIMH
napamMeTpaMH. AHa/IM3 JTIMHEHHBIX CTALMOHAPHBIX Pa/JMOTeXHUUECKUX Liereit.
CuCcTeMHbIe XapaKTePHCTHKY JINHEHHOM LIeNn: UMITY/IbCHasl, TIePEXOfHast 1
nepezarounasi. CrieKTpa/IbHbINA 1 BpeMeHHOI MEeTO/bI aHA/IN3a IPOXOXKEHHSt
CUTHA/IOB Yepe3 JIMHeliHble ierd. CBsi3b MEXX/ly MOZy/IeM U apryMeHTOM
TIepe/JaTOYHON XapaKTePUCTHKM JIMHeiHOM 1ienu. Criocobbl onicaHust
JIMHEHHBIX crcTeM. CBsi3b AMIUTUTYAHO — YaCTOTHOMN XapaKTePUCTHKHU C
pacrioio)keHneM HyJIei 1 [O/IH0COB (yHKINH epefaun. PaguoTexHuyeckue
ueru ¢ obparHoii cesi3bro. Kiaccudukais BuzjoB 06paTHbix CBsieid. Pacuér u
MO/je/IMPOBaHKe CJIe/lyIOIUX XapaKTePUCTHK /IS PafiiOTeXHHYeCKHX Lierei
TIepBOTO ¥ BTOPOTO TOPSiJKa: aMIUIUTYAHO-YacTOTHasi, (ha30-4acToTHasi,
VIMITY/IbCHAsL, TIEPEXO/HAsI.

20

12

18

10

Paspen 6. lucKpeTH3anms paHOTeXHHYECKHX CUTHA/IOB. [J1cKpeTHOe
(umdposoe) npezcTaeneHye curHanoB. Teopema B.A. KorenbHukoBa. CrieKTp
JIMCKpeTHOTO (LMdpoBoro) curHana. BoccraHoB/eHHe CHTrHasa 1o ero
orcuetaM. BimsiHue hopMbI JUCKPETU3UPYOLMX UMITY/IBCOB.
XapakTepucTHKK BOCCTAHAB/IMBAIOLLEr0 (pU/IBTPA U 0COBEHHOCTH
BOCCTAHOBJIEHHS! pea/IbHbIX CHUTHa/IoB. MeTos Z-Tpeobpa3oBaHusl.
JlnckpeTHoe Tipeobpa3oBanne Pypbe U ero cBOiCTBa. ANTOPUTM GBICTPOrO
npeobpa3oBanus Oypbe.

28

20

10

12

Pa3spen 7. TIpoxox/jeHHe CHTHA/IOB uepe3 7 weru. Oc TH
00paboTKK CHrHa/IoB. [JOCTOMHCTBA M HEAOCTATKU LIU(POBOit 06paboTKn
CUTHAJIOB. JIUHeHbIe AUCKpeTHBIE LelTr C ITOCTOAHHBIMY [1apaMeTpaMH.
Knaccuguxanys AUCKPeTHBIX CUCTeM. AITOPUTM JUCKPETHOH (uIbTpaLuy,
cucTeMHasi QYHKLMS AUCKpeTHOro ¢uibrpa. PopMbl peanu3saliu
HepeKyPCHBHBIX ¥ PeKYPCHBHBIX LIM(POBBIX GpUILTPOB. BpemeHHoi MeTo/
pacyeTa UMITYJIbCHOI'O CUIrHajsla Ha BbIXOZe B1%13(371300)78 paﬁ[MOTeXHH‘{eCKOﬁ Lernu.
YrC/IeHHBII pacq'é'r HMITY/IbCHBIX CUTHAJIOB Ha BBIXOJ€ paJUOTEXHUYECKHUX
11er1eii epBoro ¥ BTOPOTo MOPsiJiKa, MOAE/TMPOBAHHEe TAKUX CUTHAJIOB.
CrieKTpasibHblil aHa/IM3 POXOXK/IeHHUSI TIePUOANYECKO 10C/Iel0BaTe/IbHOCTH
VIMITY/TbCOB Yepe3 JIMHelHHyI0 1ienb. YHUC/IeHHBII PacuéT CrieKTPOB TaKoi
T10C/Ief0BAaTe/IbHOCTH Ha BXO/ie Y BBIXO/le LielH, MO e/ IMpOBaHue.

58

17

41

15

Paspen 8. H WiHbIe LIeNH U npeodp MMM Pa/IJHOCHTHAJIOB.
HesmHeliHble Ge3bIHepLOHHBIE 37eMeHThl. MeTo/bl armpOKCHMALIH BOJIBT-
aMmriepHbIX XapakTepucTik (BAX). CrieKTpa/bHBII COCTaB TOKa yepe3
HeJIMHEeIHbII 37IeMeHT NP1 rapMOHIYECKOM BO3/IeHCTBHH /IS C/IyYaeB
KyCOYHO-/IMHEHHOM 1 CTeneHHOH anmnpokcumManuii BAX. ®yHkuyu 1

ko3¢ durmentsl A.U. Bepra. Brurapmonnueckoe Bo3/iefiCTBIE HA HeJIMHEHHbIN
s7emMeHT. KoMGHHalMoHHbIe yacToThl. HeslMHeliHbIl pe30HaHCHBIH yCHIUTeh
¥ yMHOXKeHHe YacToThl. POpMUpPOBaHKe PafIHOCUTHAIOB C aMITUTYJHOM
MOZY/ISILHel ¢ OTCeuKoit 1 6e3 oTceuku ToKa. []eTeKTHPOBaHHe aMILIUTY/HO-
MO/y/IMPOBaHHBIX Ko/1ebaHuii. KBaJpaTiuHoe 1 1uHeiiHOe eTeKTHpOBaHue.
JIMo/iHbII IeTeKTop U ero XapakTepucTHKU. Criocobbl oCyIeCTB/IeH s YIIOBOH
Moy, [leTekTpoBaHKe KosieGaHUi ¢ yrioBoit Moaynsitei. bamaHcHbIH
(ha3oBbIit feTeKTop.

38

30

Paspen 9. I'eHepaTopsl rap KHX K i1. ABTOKO/IEGATE/IbHBIE
ey BosHykHOBeHHe KosiebaHuii B aBToKoseGarebHoi Ler. O6o6ieHHas
CXeMa aBTOreHepaTopa. YCJIOBHsI CYILieCTBOBAHKS YCTAHOBUBIIMXCS KOeGaH¥it
B aBTOreHeparope. Pexumbl caMoBO30y K aeHus KoieGaHyii B aBTOreHeparope.

36

30

10

10

Bcero 3a 5 cemecTp

180

51

34

17

129

55

57

Bcero no gucuunamHe

288

102

68

17

186

100

100

30087




3.2. AyIUTOpPHBII IPAKTUKYM

Ne O0nbewMm, ayp,.
W Homep u HaumeHoBaHMe pa3jesa AMCIUNIMHBI TeMa mpakTU4eCKOro 3aHATUA 4aCOB
1 |Pa3gen 1. OCHOBHbIE MOHATUS AUCLIUIIMHBL. CBoiiCTBa TUMOBBIX CUTHA/IOB U MX aHA/U3 2
’ CrieKkTpasibHbIY aHa/IN3 TIepUOANYeCKUX 3
Paspen 2. Curnasnsl, pas/io)keHue CUrHasoB 110 CHUTHAJIOB
3 3a7laHHOM cucTeMe (PyHKIMHA. CrieKTpa/bHbIi aHa/Iu3 HerlepUOMYe CKUX 4
(MMIyTECHBIX) CUTHAJIOB
4 KoppensiiivoHHbIi aHanu3 HelepuoAnueCcKux 4
Pazgen 3. KoppensioHHbIE XapaKTepUCTUKA CUTHAJIOB
5 JEeTepPMHHUPOBAHHBIX CUT'HAJIOB. KoppenHuHOHHbli/’I aHa/IU3 IepUoJuYe CKUX 4
CHT'HAJIOB
Bcero 3a 4 cemecTp 17
Bcero 3a 5 cemecTp
3.3. J/TabopaTopHbIi NPAKTUKYM
Ne Homep 1 HauMeHoOBaHue pa3jena Otrew,
wn S — Tema J1abopaTOPHOro MPaKTHKyMa ayp.
4acoB
Bcero 3a 4 cemecTp 0
YacToTHBIE XapaKTepPUCTUKU JTMHENHBIX
1 PaJMOTeXHUYeCKUX L{eTTeil C TIOCTOSTHHBIMHU 4
Pazgen 5. JIuHeliHble pafuoTeXHUUeCKUe 1ierH |[lapaMeTpaMu
C TIOCTOSIHHBIMU TTapaMeTPaMU. BpeMeHHbIe XapaKTepUCTHUKH JTMHEHHBIX
2 paJuoTeXHUUeCKUX 1ieTel C MOCTOSHHBIMU 4
rapamMeTpamMu
3 BpeM“eHHuoﬁ MeTOJ| pacyeTa curHasa Ha pIxozie 4
Pazgen 7. IIpoxoxzpeHue CUTHa/IOB yepe3 JIMHEVHOU paJIMOTeXHUYeCKOU Liernu
nvHeliHble ery. OcobeHHOCTH 06paboTKH CrieKTpasibHbIM aHa/Iu3 TIPOXOJKeHNs TIepUoAue CKON
4  |curHanos. M0C/Ie/I0BaTeIbHOCTU UMITY/IbCOB Uepe3 TUHEHHYIO 5
Liernb
Bcero 3a 5 cemecTp 17
3.4. CamocrosTenbHas pabora crygerta (CPC)
Ne Oo0neMm,
. Homep u HaumeHoBaHMe pa3jesa AMCIUNIMHbBI CojaepxaHue yueGHOro 3aaHusA 4ACOB
1 Knaccudukanys pagroTexHUUeCKUX LeTeit 8
Paspen 1. OcHOBHBIE OHATHSA JUCLIUIUVIMHBI.
Krnaccugukarysi cUrHaioB U UX XapakKTepUCTHUKU 8
3 CrieKTpasibHbIN aHa U3 epuoindeCcKIX 8
Pa3gen 2. CurHansl, pasnoykeHue CUTHAIOB 110 CHUTrHAJIOB
4 3a/IaHHOM CcHCTeMe (PyHKLHIA. CrekTpasbHbINM aHaIU3 HellepuoguuecKUX 8
CHUTCHAJIOB
5 KoppensiroHHblil aHanu3 nepuouieckKux 8
Paszpen 3. KoppensiljuoHHbIe XapaKTepUCTUKA CUTHAJIOB
6 AeTePMUHUPOBAHHbBIX CUI'HAJIOB. KoppensiroHHblil aHanu3 HellepruoAuuecKux 8
CHUTHAJIOB
7 MopynpoBaHHbIe CUTHAbI (AMIVIUTYHas], 5
yacToTHas U (a3oBasi MOJYJISLISA)
Paszen 4. MoaynvpoBaHHbIe CUTHa/bl M UX aHA/U3.
8 MopynpoBaHHbIe CUTHabI (MMITy/IbCHAst 4
MOZYJISALIS)
Bcero 3a 4 cemecTp 57
9 Pazgen 5. JIvHeliHble pafiioTeXHUYeCKUe LieTH C Amnanu3 u pacuet XapaKTepUCTHK JIMHEMHBIX 8
MOCTOSIHHBIMU [1apaMeTpaMH. pafiiOTEXHUYECKUX Lieren
10 YacToTHbIE XapaKTepUCTHKH JIMHEMHBIX 8
pafiiOTeEXHUYECKUX Lieren
Paspnen 6. JuckpeTrsarnus paMOTeXHUYe CKUX
11 CUHAJIOB. JyckpeTnsanys pailoOTeXHUUeCKUX CUTHA/IOB 4
12 BpemeHHble XapaKTepUCTHKH JIMHEeHHBIX 8
pafiiOTeEXHUYECKUX Lieren
13 |Pasgen 7. [IpoxokieHKHe CUIHA/IOB uepe3 uHeliHble |OcobeHHOCTH [dPOBOii 00pabOTKH CUTHAIOB 15
14  |ueru. OcobeHHOCTH 00PabOTKM CHIHA/IOB. BpemeHHOI MeTOZ pacyeTa CUrHasa Ha BbIXofie 14
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[ JIMHEMHOW pajuoTeXHHUUeCKOU LieTH
15 CneKTpaanbll‘/’I MeTo/, pacuera curHana Ha 12
BBIXOZle TMHEMHOW paZiioTeXHUUeCKO! 1jernu
16 HenuHelinble 1jenu 1 npeobpasoBaHye UMU 20
Pa3gen 8. HenvHeliHbIe Liemy v ipeobpa3oBaHye UMH (PaJMOCUIHATIOB
17 pajnoC1rHaos. BelinosiHeHue CrieKTpaabHOro aHaausa 10
TNepro/iNYeCKOro CUrHasaa
18 T'eHepaTopbl rapMOHUUECKUX KOJlebaHui 15
19 Pa3gen 9. I'eHepaTopbl rapMOHHUeCKUX KosleOaHH.  |Anams MPOXOXK/IeHHS UMITY/IECHOTO CUTHAMA 15
yepe3 JIMHeHYO LieTlb
Bcero 3a 5 cemecTp 129
4. ®OPMbI KOHTPOJISA OCBOEHUA JTUCIHTUIIIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 6| 7 8 9 |10/11] 12 13 14 15 |16 17
4 Konrtp.P. Kontp.P.[[IP Kontp.P. HOP|  |Koutp.P. Konrtp.P.[Koutp.P.|IP|Bonp. 3au, 3au.
OTu. Otu. OTu. OTu.
5 1o IIP| o |Koutp.P. mo |JIP 1o Kowrrp.P, fip| P OP-Ahd-3a4,
JIP JIP JIP JIP Aup. 3a.

YcnoBHbIE 0003HAUEHUS:

[P — nnarHoctryeckasi pabora;

Kontp.P. — koHTpO/IEHAsS

pabora;

Borp. 3au — Bonpock! K 3aueTty;
Ortu. 110 JIP — otuert 1o JIP;
Bonp.lud.3au — Bonpocsl K AnuddepeHLIIpOBaHHOMY 3a4eTy;

3ay. — 3aUeT;

. 3au. — auddepeHIPOBAHHbIN 3aUeT.

TeKyImuii KOHTPOJIb YCIIeBAeMOCTH CTYEHTOB ITPOBOJUTCS B JUCKPETHBIE BDEMEHHbBIE HHTEPBA/IbI B
cnenyromx popmax:
[MarHocTuueckas pabora;
KOHTPOJTbHas paboTa;
BOIIPOCHI K 3a4eTy;

otuet 110 JIP;

BOIPOCHI K AU(depeHIIUPOBAHHOMY 3aueTy.

IIpoMexxyTouHasi arTecTaLus [POBOJUTCS B hopMax:
3a4eT;
nudQepeHIIIPOBaHHBIN 3aueT.
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5. YYEBHO-METOAWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
JUCHUATUIVHBI

5.1. OcHOBHas uTepaTypa Mo AUCLUATLIMHE:

—_

. B. . Hedénog, A. C. Curos. . Pagrorexnnueckue 1jenu U curHaibl. Mocksa: FOpaiit, 2020, 351. pec.

2. U. B. EpiioBa. . PagrorexHuyeckue 1ienu 1 curianbl. Henubeinsie tenu. CI16.6BI'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2008, 351. pec.

3. W. C. ToHopoBCcKul. . PagroTexHnyeckue 1enu U curianbl. M.: CoBeTckoe pazuo, 1977, 35 3ks.

4. M. T. UBaHoB, A. B. Cepruetko, B. H. Yinakos. . Paguotexuuueckue 1jenu U curHasbl. CaHkT-ITetepOypr: Tutep,
2021, 1. pec.

5. C. W. backakos. . PaarorexHuyeckue 1jeny U curdansl. M.: Beiciuas mikosna, 2002, 44 3k3.

5.2. [lononHUTesIbHas JIUTepaTypa o JUCLUIIIVHE:

1. A. Bb. Cepruenko. . ITudposast obpabotka curHanos. M.: TTutep, 2006, 3 k3.
5.3. [lepyuognueckyre U3taHUS:

1. Pagnorexnuka — X XI Bek.

5.4. TlepeueHb pecypcoB UH(OPMAI[MOHHO-Te/IEKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", He0OX0JUMBIX [I/is 0CBOEHUS
[UCLIUTUTUHBI, /IEKTPOHHbIE OUO/IMOTEUHBIE CHCTEMBI:

1. http://urait.ru — O6pa3oBarebHas rartdhopma «HOpaiiT». 15 By30B U CCY30B.;
2. http://e.Janbook.com — 3BC JlaHb;
3. http://library.voenmeh.ru — ®yHzaamenTanbHas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®. YcTrHOBA.

CoepeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarpioHanbHasi 3nekTpoHHas bubnmvoreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi 31eKTpoHHast 6ubnmoTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTomHOTeKCTOBast 3nekTpoHHast bubnmoreka Poccuiickoro dhoHza
(byHAaMeHTa/IbHBIX UCCIeJOBAHUH.

VHpopMalMoHHEIe CIIPAaBOYHbIE CHCTEMBI:
1. TexakcnepT — VIH(OPMAIMOHHEBIH MOPTaN TeEXHAUECKOTO perynupoBaHus: HopMel, mpaBuia, ctaHzapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB cobcTBeHHO

redepayuu BI'TY "BOEHMEX" nm. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneraatIlntoc- uH(popMalMoHHbIH nopTas paBoBoi HHGOPMaLUK.

5.5. TIporpaMMHoe obecrieueHue:

1. NI Multisim - akageMuueckasi Bepcusi;
2. Mathcad 15.

5.6. IH(hopMalioHHbIe TEXHOJIOTUU:

B3auMoielicTBue ¢ obyuatotmmMucs nocpeactsom OMOC Moodle BI'TY «BOEHMEX» um. [1.®. YctruHoBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE TUCIUILI/ITMHBI

6.1. JIlekiuoHHbIE 3aHATHA:

CrieLanu3upoBaHHbIe TpeOOBaHUs 10 000PYA0BaHUIO OTCYTCTBYIOT; ayUTOPHS C II0CAaZ0YHBIMKU MeCTaMH I10
KO/IMYECTBY CTY/I€HTOB; [JOCKa.

6.2. IIpakTHYecKHe 3aHATHUSA:
1. Mathcad 15.

6.3. JTabopaTopHbIe 3aHATHSA:
1. NI Multisim - akasieMideckasi BepCHsl.

6.4. ITpouee:

1. pabouee MecTo TIperofaBaTesist, OCHaILeHHOe KOMITLIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. paboure MecTa CTY/I€HTOB, OCHAII[eHHbIe KOMITbIOTEPAMHU C IOCTYIIOM B VIHTEpHEeT, MpeiHa3HaueHHbIe /i1 paboThl B
3JIEKTPOHHOM 00pa30BaTeIbHOM cpefe.
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IIpunoxenue 1
K paboueii mporpaMme JMCHMIVIMHBL
PAJJVMOTEXHUYECKHUE LEITA 1 CUT'HAJIbI

AnHoTanusa padoueil mporpaMMsI

Mucuunmvaa PATUOTEXHUYECKUWE IEITUA Y1 CUTHAJIBI siBnisieTcst AUCIHMIUIMHON 00513aTe/IbHOM YacTH
610ka 1 nmporpamMMeI MMOATOTOBKY 110 HarpaesieHuto 11.03.01 PaduomexHuka. JucuyruiiHa peanusyeTcs Ha dakysnmbrere M
WndopmauyonHeix u  ymnpapmsiionx  cacteM  BI'TY  "BOEHMEX" wum. [O.®. YcruHoBa kadeapodt U4
PAIVOS/IEKTPOHHBIE CUCTEMBI YIIPABJIEHVA.

HuctunvHa HallesieHa Ha (popMUpOBaHe KoMnemeHyul:
ITK-1.1 CriocoGeH BBIMOJHATL MaTeMaTHUeCkoe MOZIeTMpOBaHre 0OBHEeKTOB U TMPOLIECCOB T0 THIOBBIM METOJUKaM, B TOM
YUCIie C UCTOJb30BaHUEM CTaHAAPTHBIX TIAKETOB TIPUKJIaIHBIX TIPOTPaMM;
IMK-1.2 CniocobGeH NpOBOAXTL TPOrPaMMBbI SKCIIEPUMEHTAJTBHBIX UCC/IeI0BAHUH, BK/IIOUast BBIOOp TEXHUUECKUX CPEACTB U
06paboTKy pe3y/bTaroB.

CopepyKaHue AUCIUTUIMHBI OXBAThIBA€T KPYT BOITPOCOB, CBSI3aHHBIX C :

1. V3yueHWeM U aHalIM30M CHWCHAJIOB, TPUMEHSEMBIX B paJuvoTeXHWKe (KiaccuuKauusi, CHeKTpaqbHbIA U
KOPPEeJISILMOHHBIN aHaMn3 e TepPMUHUPOBAHHBIX CUTHATIOB).

2. VI3yueHreM OCHOBHBIX MO/Y/IMPOBAHHBIX CUTHAJIOB, IPUMEHSIEMBIX B Pa/IMOTEXHUKE.

3. AHanmM30M AUCKpPeTHBIX (L(POBBIX) CUTHAJIOB.

4. AHa/mM30M OCHOBHBIX XapaKTePUCTHK JIMHEMHBbIX W HEJMHEMHBIX Pa/IMOTEXHUYECKUX IIerel U U3yueHuem CriocoboB
pacueTa MPOX0XK/I€HWsI CUTHAJIOB uepe3 Iieru.

5. TlpakTuueckuii aHa/W3 CUTHAJIOB U WX XapakTepucTHUK. CrieKTpanbHbI W KODPEJIALMOHHBIA  aHan3
JleTepMUHUPOBAaHHBIX CUTHAJIOB. Mo/ie/IipOBaHNe CUTHAIOB Ha BXO/[e U BBIXOJe JIMHEHHON pafOTeXHUUYeCKO LIeTTH.

COAQP)KEIHI/IG AUCHOUITVIMHBI ABJIAETCA JIOTUYECKUM TIIPOAO/DKEHHeM COAep>KaHusd OUCLUILINH: Bricias MaTeMaTHKa,
CDI/IBI/IKEI, BHEKTpOTEXHI/IKa " 3JIEKTPOHMKaA, aﬂeKTPOHHbIe Y MHUKDOSJIEKTPOHHbIE HpI/IGOpI)I.

ITporpammoti AUCIMIUTHHBI TIPeTyCMOTPEHBI CJIeIVIOIIE BUABI KOHTPOJIA:

TeKyImuii KOHTPOJIb YCIIeBAeMOCTH CTYEHTOB ITPOBO/UTCS B JUCKPETHBIE BPEMEHHEBIE HHTEPBAJIbI B
ceayIommx popmax:
e JUarHocTAYeckasi pabora;
¢ KOHTpOJIbHas paboTa;
* BOIMPOCHI K 3aUeTy;
e oruet 110 JIP;
e BOMPOCH K JudhepeHIMPOBAHHOMY 3aUeTy.

IIpomexxyTouHas arTecTamys [IPOBOAUTCS B hopmax:
* 3aueT;
o nuddepeHLIPOBaHHbIN 3a4eT.

OO61masi TpyJ0eMKOCTb OCBOEHHSI TUCLIMTUIMHBI cocTaBsieT 8 3.e., 288 u. [IporpaMmoli JUCLUIUIMHBI TIPEyCMOTPEHBI
JIeKIIMOHHbBIe 3aHATUS (68 u.), mpakThueckue 3aHsTHs (17 wu.), sabopatopHblii npakTukyMm (17 4.), camocTosTesbHas
pabota cryzgenTa (186 u).
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TIpunoxenue 2

K paboueii mporpaMme JMCHMIVIMHBL
PAIMOTEXHUYECKHE LEITN U CUT'HAJIBI

TEXHOJIOTYA 1 ®OPMbI ObYUEHUSA

PekoMeH/jali¥ 110 0CBOEHUIO JUCLHUILUIMHBI ISl CTYJAeHTa

TpyoeMKOCTb OCBOEHHs! JUCLIMIUIMHBI cocTaBiseT 288 4., 3 Hux 102 4. ayguTOpHBIX 3aHATHH, U 186 u.,
OTBeJIeHHBbIX Ha CaMOCTOSITE/IbHYHO0 PaboTy CTyAeHTa.

PekomMeHZaIluM 110 pacripefie/ieHH0 y4eOHOTO BpeMeHH I10 BHJAM CaMOCTOsITe/IbHON paboTbl M paszesam

[UCLIUTTUHBI TIPUBE/IEHbI B Tab/ule.

KoHTposb 0CBOeHMSI [JUCLMIUIMHBI TIPOM3BOJUTCS B COOTBeTCTBUM C [lonokeHHeM O TeKylleM, pyOe>KHOM

KOHTPOJIe yCIIeBaeMOCTH U ITPOMEeKYTOUH

@DopMbI KOHTPOJISI M KpUTEPUH OLIeHWBaHUs NIPUBeZeHbI B Ipu/ioxkeHny 3 K Paboueii mporpamme.

ol aTTecTaly 00yJarOLUXCS.

HanmeHoBaHUe paboThI

PexkomeHpiyemas jiuTeparypa

TpypoeMKoOCTb,
yac.

Paspen 1. OcHOBHBIe NOHATHUSA JUCHUILUIUHBL.

Knaccudukaiiys pagroTexHuye CKuxX
1erei

C. N. backakos. . PaguorexHuueckue Lieny U CUrHasbl: M.:
Beicmras mkosa, 2002 (1)
B. U. Hedénog, A. C. Curos. . PagrorexHudeckue 1eTTH U
curHanel: Mocksa: FOpaiit, 2020 (1)

Knaccudukaiiysi cMirHamIoB 1 Ux
XapaKTepUCTUKU

N. C. ToHopoBckui. . PaguorexHuueckue ey U CUTHAJIBI:
M.: CoBetckoe paguo, 1977 (1)
M. T. MBaHoB, A. b. Cepruenko, B. H. Yiuakos. .
PasyorexHuyeckue 1ienu U curHanbl: CaHkT-ITerepOypr:
IMuTtep, 2021 (1)

Wroro no pasgeny 1

16

Paspen 2. CurHasibl, pas/iokeHHe CHIHA/IOB 110 3a/JaHHOH cucTeMe (yHKIuI.

CriekTpasibHbIN aHa/IU3 MeproAnYeCcKUX
CUrHaJIOB

M. T. MBaHoB, A. b. Cepruenko, B. H. Yiakos. .
PasyorexHuyeckue 1ienu U curHanbl: CaHkT-ITerepOypr:
IMuTep, 2021 (1)

CrieKkTpasibHbIN aHaIu3
HerepruoJuueCcKiX CUrHa/IOB

C. . backakos. . PagjroTexHuyeckue 1ienu U CUrHasibl: M.:
Beicrimas 1ikosa, 2002 (2)
A. B. Cepruenko. . [Tudpoas odpabotka curHanos: M.:
IMuTtep, 2006 (1)

Wroro no pasgeny 2

16

Pa3pen 3. Koppensanu

OHHbIE XdPAKTEPUCTUKH AeTePMHUHHUPOBAHHBIX CUT'HA/IOB.

KoppensiroHHsIi aHanm3
TepUoINYeCKHX CUTHAJIOB

KoppensiroHHsIi aHanms
HerlepruoJueCKIX CUrHAIoB

C. 1. backakos. . PagyroTexHuueckue 1ienu U CurHaibl: M.:
Beicrimas 1ikosa, 2002 (7)
A. B. Cepruesko. . lludposast 00paboTka curHamoB: M.:
IMuTtep, 2006 (1)
M. T. iBaHoB, A. b. Cepruenko, B. H. Ymakos. .
PasinorexHuueckue 1ienu u curianbl: CaHkT-ITerepOypr:

[Turep, 2021 (1)

Wroro no pasgeny 3

16

Paspen 4. MoayiupoBaHHbIe CUTHA/IBI M X aHA/IU3.

Mo/ ynMpoBaHHbIE CUTHAJIBI
(aMruUTYZHas, YacTOTHas U ¢a3oBast
MOJYJISLISA)

MopynupoBaHHbIe CUTHATBI
(MMITyTHCHAST MOZYJISILIHS)

A. B. Cepruesko. . Lludposasi 00paboTka curHamoB: M.:
I[Turep, 2006 (8)
C. N. backakos. . PasyuorexHuueckue Lienu U CUTHasbI: M.:
Beicmras mrkosa, 2002 (4)
M. T. aHoB, A. b. Cepruenko, B. H. Ymaxos. .
PasioTexHHUeCKHe 1ieni U curHasbl: CaHkT-ITeTepOypr:
[Mutep, 2021 (2)

Wroro no paspeny 4

Paspen 5. J/InHeHbIe

PaguOTEXHUYECKHE Ielh C MOCTOAHHBIMH ITapaMeTpaMHU.

AHanu3 1 pacueT XapakTepUCTHK
JMHEWHBIX PaIOTeXHUYeCKUX Tierei

N. C. ToHopoBckui. . PaguorexHuueckue Lienu U CUTHAJIBI:
M.: CoBetckoe paauo, 1977 (5)
C. N. backakos. . PajyorexHuueckue Lieriy ¥ CUrHassl: M.:
Beicias 1ikosa, 2002 (8)
M. T. ViBaHoB, A. b. Cepruesko, B. H. Ymaxos. .
PasorexHuueckue 1ienu v curianbl: CaHkT-ITerepOypr:

[utep, 2021 (4)

12
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Wtoro no paspeny 5

Paspesn 6. Juckperusanusa pagjuoTeXHUYECKUX CUTHAJ/IO0B.

YacToTHbIE XapaKTepUCTHUKN JIMHEeMHBIX

Da/IMOTeXHHUEeCKMX Lierieit A. B. Cepruenxo. . ITudpoast o6pabotka curtHanos: M.: 8
JMcKpeTr3auys paguoTeXHUYeCKUX [Turep, 2006 (3)
M. T. ViBaHoB, A. b. Cepruesko, B. H. Yiakos. . 4
CUTHA/oOB
- PasmorexHuyeckue 1ienu u curianbl: CaHkT-ITerepOypr:
BpemenHsIe XapaKTepHCTHKHU JMHeHHbIX [urep, 2021 (6) 8
PaZMOTeXHUYECKUX Lierei
Wroro no pasgeny 6 20
Paspen 7. IIpoxo)kieHHe CUTHAJIOB Yepe3 JIuHelHbIe nend. Oco0eHHOCTH 00pad0TKH CUTHA/IOB.
OcobenHocty 1MpoBoii 06pabOTKU 15
CUTHAJIOB
= A. B. Cepruenko. . ITudpoast o6paboTka curtHanos: M.:
BpemenHoit MeTO/| pacuera CHrHasa Ha TTutep, 2006 (4)
BBIXO/i€ THHEUHOM PajHOTEXHIIECKO M. T. BaHoB, A. b. CE;pI‘I/IEHKO, B. H. Yiakos. . 14
Lem - PasmorexHuueckue 1ienu v curianbl: CaHkT-ITerepOypr:
CrieKTpasibHbIN MeTO/, pacueTa CUrHaa Tutep, 2021 (4-6)
Ha BBIXO/Ie TMHEMHOU 12
pPaZuOTeXHUYECKOU LieTn
Wroro no paspgeny 7 41
Paspen 8. HetnHeliHbIe IieNH U Npeo0pa3oBaHie MU PafjHOCUTHAJIOB.
M. T. ViBaHoB, A. b. Cepruenko, B. H. Ymakos. .
HenviHeliHble 1€ ¥ Tpeobpa3oBaHue PasimorexHuueckue 1ienu u curianbl: CankT-ITerepOypr: 20
VMU Pa/IMOCUTHA/IOB [Turep, 2021 (7)
C. N. Backakos. . PaguoTexHuueckue Lienu U CUTHa/bI: M.:
Beicias mkona, 2002 (11)
BrinosiHeHMe crieKTpasbHOTO aHaau3a N. B. Epuioga. . PaguorexHuyeckue 1jeNy U CUTHAaJIbI. 10
TepUoOANYECKOTO CUTHA/IA Henunetinplie term: CIT6.5T'TY "BOEHMEX" um. [1. .
YctuHOoBa, 2008 (1-9)
Wroro no pasgeny 8 30
Pazpen 9. T'eHepaTopbl rapMOHMYECKHX KOJIe0aHHIA.
C. W. backakos. . Pagyorexnuueckue Lieri ¥ CUrHassl: M.:
T'eHepaToOpbl TapMOHUUECKUX KOslebaHUi Beicias mkona, 2002 (14) 15
M. T. MBaHoB, A. b. Cepruenko, B. H. Yiuakos. .
PasorexHuyeckue 1ienu U curianbl: CaHkT-ITerepOypr:
AAHa/I3 TIPOXON/ICHIA HMITY/IbCHOTO U. B. Epiuosa Pl.;[;;gl[')é)?}?jie(ci_lfg L[eIT ¥ CUTHA/IbI 15
CHERAZR SEDES SUHEEYE0 BEh Henuseiinie nerm: CTI6.5TTY "BOEHMEX" um. 1. .
YcruHosa, 2008 (10)
Wroro no pasgeny 9 30
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®OH/I OODEHOYHBIX CPEZICTB

IIpunoxenue 3
K paboueii mporpaMme JMCHMIVIMHBL
PAJJVMOTEXHUYECKHUE LEITA 1 CUT'HAJIbI

@DoH/| OLIEHOYHBIX CPE/ICTB, O3BOJISIOIIVE OLIEHUTDb Pe3y/bTaThl 00yUeHus M0 JAHHOMN JUCLIUIUIUHE, BK/IIOUAIOT B Ce0st:

MarHocThueckas pabora

KOHTpOJIbHasi paboTa;

BOITPOCHI K 3a4eTy;

otuet 1o JIP;

BOTIPOCHI K /it depeHI[IPOBaHHOMY 3aueTy;
3auer;

mddepeHIMPOBaHHBIHN 3aYerT.

KpuTtepuu onjeHuBaHusA

JuarHocruyeckasi pabora

[Juarnoctryeckast pabora ripoBoauTcs B popme Tecta B SMMOC Moodle:

® TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCcTalys;

¢ TIpU NpaBU/ILHOM OTBeTe Ha 60% BOMPOCOB U GoJiee - aTTecTarusl.

KonTposbHas padora

KOHTpO]’IbHaH pa60Ta T10 HpOP‘IAeHHbIM T€MdM TeOPeTUUYEeCKUX U MPAKTUUECKUX 3aHITUH.

Bonpocs! K 3auery
1. BeegeHue — nipegMeT pajuOTeXHUKHU.

2. O60611jeHHasE CTPYKTYpHast CXeMa CUCTEMBI Nepe/iaud HH(opMariyu.
3. PaivoBO/MHBI U 0COOEHHOCTH X paclpoOCTpaHeHusl.

4. O600111eHHast CTPYKTYpa PaiuOTeXHUUYECKOTo KaHasa CBSI3U.

5. Knaccudukanys cursasos.

6.TUIIbI CUTHAJIOB.

7. DHepreTuuecKue XxapakTepUCTUKY [leTePMHUHAPOBAHHBIX CUTHAJIOB.
8. IIprMepsbI cUrHasIoB, CBOMCTRBA.

9. IloHsiTHE OPTOTrOHANBHBIX CUTHAJIOB.

10.
11.

12

32.
33.
34.

Krnaccudukaiiysi pagrioTeXHUUe CKUX LeTiei.
Pasnokenre curHasna 1o 3ajaHHOW crcTeMe (QyHKLHI.

. CrleKTpasibHBIM aHa/Iu3 CUTHa/IOB, TPUTOHOMeTpHUYeCcKuil psaf dypoe.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Tpu dhopmel ripeacraBnenys psiga Dypre.

CrieKTpbl NepuoAnYeCKUX CUTHAOB.

CrieKTpasIbHBIN aHa/IN3 HellepuoJuueCcKUX CUrHajIoB.
[Tpeo6pa3oBanue Dypoe.

CrieKTphbl HelepuoAryeCKUX CUTHAJIOB.

CgoiicTBa nipeodpa3soBanust Oypee.

®ypbe — aHa/IM3 HEHHTerpUpyeMbIX CUTHaJIOB.
KoppesnsilioHHbIN aHanu3 leTepMUHUPOBAaHHBIX CUTHAJIOB.
ABTOKOppesALMOHHas HYHKIMS TIepHOJUeCcKOro CUrHara.
ABTOKOppesLMOHHast (GYHKLMSI HellepHoANYeCcKoro CUTHaIa.
B3anmHas KoppessiuoHHast QyHKIVS.

CBs13b MeX/ly KOPPeJSIIMOHHBIMU (PYHKLIMSIMU ¥ CTIEKTPaMH CHUTHAJIOB.

Mogynsuus U JeMOAY/ISILIUSI CUTHAIOB.

AMIIMTYAHAs MOAY/ISLUS.

OpHOTOHA/IbHAs (rapMOHMUeCKast) aMILIUTyAHas: MOAYJIALMS.
Pacripesienienue moujHocty B criektpe AM — curHasa.
Hemopynsiius (getektupoBanyue) AM — curHana.
Pa3HOBUIHOCTU aMIIUTYHON MOAY/ISILIUU.

Mopynsitus curHanoB: yriioBast Mmoayssiius (@M, UM, rapMoHUUecKas yIrioBasi MOAY/ISLINS).

KeazpatypHas mopynsuust.

AMITIUTYIHO-UMITY/IbCHAS. MOZY/IALNSL, BHYTPUAMITY/IbCHast Moayasius, JIIUM — curnan, HIMM, BUM.

AmMnuTyHasi, YacTOTHasi ¥ )a30Bast MaHUMYJISLINM.

OTtuet no JIP

1. MuHuMasbHBIe TpeboBaHUs: paboTa BBIIOJIHEH], OTYET 110 paboTe COAEeP)KUT BCe TpeOyeMble 31eMeHTHL.
2. Kpurepuii BbICTaB/IeHHsI MAaKCUMAaJIbHOTO Oaria 3a BEIMOHEeHHe: paboTa BBITIO/THEHA, OTYET COOTBETCTBYET

tpeboBanusim TOCT 7.32-2017 u cofiep>kKuT Bce TpeOyeMble S7IeMeHTHI.
3. Kputepuii BLICTaB/IEHHSI MaKCUMAJILHOTO Garia 3a BCEO paboTy (BBITIOIHEHUE U 3alljUTa): BBITIOJIHEH T12; TIPY 3TOM
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paborta 3amuiieHa, a o0yuaroiuiics B IOHOM 00beMe pacKphIBaeT CoZepykaHKe BOIIPOCOB K aboparopHoii pabote, He
3aTPYAHSETCs C OTBETOM Ha JJOIIO/IHHTE bHBIE BOIIPOCH TIPerofiaBaTeris 110 TeMe paboThL.

= OO~k WN

17

27

Bomnpocs! k guddepeHIHUpOBAaHHOMY 3a4eTy
1. luckpeTyr3aLyisi CUCHa/IOB.

. AuckpeTu3aiiys rapMOHMUeCKUX CUT'HA/IOB, yacToTa HalikBucra.
. CeKkTp JUCKpPeTHOrO CUrHasa.

. Bmusinne ¢hopMbl AUCKPETU3UPYIOILMX UMITY/IbCOB Ha CTIEKTP.

. Teopema KotenbHUKOBA.

. IuckpeTHoe ripeobpa3oBanue Oypewe.

. CrolicTBa AuckpeTHOro npeobpa3soBanust Oypoe.

. AnropuT™ 6BICTpOro Mpeobpa3zoBanust Dypbe.

. Knaccudukarmst AUCKpeTHBIX CUCTEM.

0.
11.
12.
13.
14.
15.
16.

AnropuT™m AUCKpeTHOH (ubTpanyu.

Z — nipeobpa3oBaHue, cucTeMHast GYHKIMS AUCKPETHOTO (GUIBTPA.
®opMbI peanu3auy HUGPOBBIX GUIETPOB.

HenuHeliHble pajioTeXHUUECKUE L[eTTH.

HenuHeliHble 3/1eMeHTHI, UX XapaKTEPUCTUKK U NapaMeTphl.
AnmpokcuMaryst XapakTepUCTUK HeJTMHEMHBIX 3/1eEMEHTOB.
MeTo/iBI CTIEKTPAILHOTO aHa/K3a HeJTMHeMHBIX 1erneit.

. KosddurpenTs! (dynkipum) Bepra.
18.
19.
20.
21.
22.
23.
24.
25.
26.

BrizienieHre moie3HBIX COCTABSIOMIMX U3 CTIEKTPa OTK/IMKA HETMHEHHOTO IeMeHTa.
YMHOKeHue 4aCTOThI.

JIvHeliHOe U HeJTMHeMHOe yCU/ieHre CUTHAJIOB.

[TonyyeHue CUTHAJIOB C AMIVIUTYAHON U YIJIOBOW MOZAY/ISILIUEM.

JeTeKkTHpOBaHMe CUTHAIOB.

ABTOKO/IEOaTETEHBIE TIETTH.

Bo3HMKHOBeHMe KonebOaHUii B aBTOreHepaTope.

O0600111eHHas cXxeMa aBTOreHepaTopa.

YcnoBue CyleCcTBOBaHMS MOCTOSIHHBIX KOyieOaHUi B aBTOreHeparope.

. Pexxumbl camMoB030y>kieHus Ko/ieDaHuM B aBTOreHepaTope.
28.
29.
30.

JIuHeliHbIe 1[eTIU C TI0CTOSTHHBIMU ITapaMeTpPaMHU.
YacToTHbIe ¥ BpeMeHHbIe XapaKTepUCTHUKY JTMHEHHBIX L[eTIei.
PasivioTexHUYeCKUeE 1IeMU ¢ 06paTHOM CBsi3bI0, ko3 duLmeHT nepefaun temu ¢ OC, knaccudukarusa sugos OC.

3auert
Ha 3auete cTyzeHTy ripejaraeTcs 2 TeOpeTHUeCKUX BOMpoca. KoppeKTHEINM U TIOTHBIN OTBET Ha OJ[MH BOTIPOC,

b0 HeroJHbIM 0TBET Ha 06a BOMpoca, MO0 pa3BepHyThIA OTBET Ha 06a Bompoca - "'3auTeHo".

JuddepernupoBaHHbIN 3aUeT
Ha guddepennpoBaHHOM 3adeTe CTYZEHTY MpeJiaraeTcs 2 TeopeTHyeCcKrUxX Borrpoca. KoppekTHbIi oTBeT Ha

OZIVH BOTIPOC - "y/IOB/IETBOPUTE/ILHO'", HETIO/HBIN OTBET Ha 00a Borpoca -"xopoiio". Pa3BepHyThIi OTBET Ha 06a Bompoca
" n
- OTJIMYHO .
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[Macriopt ¢oHAA OL[eHOUHBIX CPeJICTB

AypuTOpHBIe 3aHATHSA B

g

KOHTaKTHOI1 (hopme S =

[ = O

g2 s = s

& 3E 2E 2
= HaumeHoBaHue = g E o S o

S) 3} =} 2s| 3 S = S B [2a)

& ] pa3fenoB U E o = a AR =l 2 g eNo!

Q s AUAKTHYeCKHX O [ = | gF SE| 8 s 8 2 E B

= e/[UHHI] R = £ |s2|EE 8% X ST
© < S | 258 ¥5 S
M 5 |8 = =
SEIE7 S8 <O
4 o =
= = =}
Pazpen 1. OcHOBHBIE KOHTDObHAs paboTa

2 4 |moHATUA 24 8 6 0 2 16 10 5 P P ’

Borpocs! k 3aueTy
JVICITUTIMHBI.
Pazpgen 2. Curuasnsl,

’ 4 |Pa3IOKeHHe CHTHANOB| . 19 12 0 7 16 15 10 KonTposnbHas pabora,
10 3a/{aHHOM CUCTeMe Bormpocksi k 3auety
yHKIHIA.

Pazpgen 3.
KoppensinuoHHble
2 | 4 |xapakTepHcTHKH 30 14| 6 | 0 | 8 | 16 10 | 18 | KontpomeHan paGora,
Bomnpocs! k 3auety
JAeTepMUHUPOBAaHHBIX
CHUTHAJIOB.
Paspen 4. KonrponbHas pabora
2 | 4 |[MopympoBaHHbie 191010 0| 0| 9|10/ 10 P pabora,
Bormpocs! K 3auery
CUTHA/bI M HX aHA/IN3.
Bcero 3a 4 cemecTp 108 | 51 34 0 17 57 45 43
Pa3gen 5. JInHelHbIe
a/[0TeXHHYeCKue Kourpornas paGora,

3 5 PaA 20 12 4 8 0 8 18 10 Bonpoce! K 3auety,

I{eIH C MOCTOSAHHBIMH

Ortuer 1o JIP
nmapaMeTpamu.
Paspen 6. Bormpocs! K

3 5 Juckperusanus 28 8 8 0 0 20 10 12 IuddepeHIIMPOBaHHOMY
PajoTeXHHYeCKUX 3ayery,
CHUTHAJIOB. KonTposbHasi pabora
Paspen 7. Bomnpocs! K
IIpoxoxpenue
CHUTHAJIOB yepe3 A bepenLypoBarHomy

3 5 . 58 17 8 9 0 41 7 15 3ayery,
JIMHeHHbIe IienH.

KoHTposbHas pabora,
OcobGeHHOCTH
Oruer o JIP
00paboTKH CUTHAJIOB.
Paspen 8. Bonpoce! K

3 5 HenmHeliHblIe nenu u 38 8 8 0 0 30 10 10 IuddepeHIIPOBaHHOMY)
npeoGpa3oBaHue UMH 3auery,
PajH0CHUTHAIOB. KontposnbHast pabota
Paspen 9. I'enepaTopbl udh dJeB;):pSCzIBI;HHOM

3 | 5 |rapmommueckux 36 | 6 | 6 | 0 | 0 | 30 | 10 10 APPPEHD Y
Ko/1ebaHui. Y,

KoHTposnbHast paborta
Bcero 3a 5 cemecTp 180 | 51 34 17 0 129 | 55 57
Bcero no gucuuninHe 288 | 102 68 17 17 186 | 100 | 100
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OneHouHble MaTepuasbl o AuciunanHe PAJIMOTEXHUYECKUWE NEIIN 1 CUT'HAJIBI

ITIK-1.1 - CnocobeH 6binoaHAMb Mamemamuyeckoe Mooeaupoearue 006eKmoe u npoyeccoe no munoebim
MemoouKam, 8 Mom ucse ¢ UCno/ab308aHUeM CHNAHOAPMHbBIX NAKeN06 NPUK/AAOHbIX NPO2PAMM

Ne 1 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABU/IbHBIN OTBET U 3aMHUILIUTE apryMeHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

dopmyrna rpsimoro rpeobpa3oBanust Pypbe /7 OFUHOYHOTO UMITY/IbCA ¥ hopMYy/a pacdeta K03 dHULIMEeHTOB psia
dypre [/151 IeprogUeCKOM TOCIef0BaTe/IbHOCTA TaKUX UMITY/IBCOB CBSI3aHbI CIEAYIOIIMM COOTHOIIIEHHEeM:

. 1 4
A S(w) = Ts(t)e‘“‘"’t
B. S(w) = | s(t)eWtdt
T/2

: 1
-T/2

. 1.
r. C,= TS(Znn/T)

Ne 2 TIpouuTaliiTe TEKCT U yCTAHOBUTE 110C/I€/|0BATENbHOCTD
Pasnoskenue B psig Pypbe - ycTaHOBHUTE MPABU/IBHYIO TTOC/E0BaTe/IBHOCTD JeHCTBUI:

1. Ompegenetnie kK03OGUIMEHTOR pa3IOKEHUS.
2. 3anuch psfia B BUJle CYMMBI CIIEKTPA/IbHBIX COCTaBIISIOLMX.

3. Bribop ¢opMBI pa3ioKeHUs.
Ne 3 T[IpouwTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
1. B3aumHast KoppensiliioHHast QyHKIUS

2. ABTOKOppeJISILIMOHHAs! (PYHKIMSI TepPUOANYeCKOTr0 CUrHasla
3. ABTOKOppeJISILIMOHHAs! (DYHKIL[MSI UMITY/IbCHOTO CHUTHAasa

A. He siBnsieTcst ueTHOM (CUMMETPHUYHOI)

B. fIBnsieTcs meproguueckoin

B. 3aTyxaeT c poCcTOM BpeMeHHOI'0 CZIBUTa
Ne 4 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABU/IbHBIE OTBETHI U 3alTILINTE apryMeHThbI, 000CHOBBIBAIOLIME BBIOOD OTBETOB

KosdupmeHTs! TpuroHomMeTprueckoii Gpopmel psifia @yphre pacCUUTHIBAIOTCS 110 CIeAyIoumM Gopmynam (ofuH
WJI HECKOJTBKO BePHBIX OTBETOB):
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

T/2
A. b, = %f_{:ﬁ s(t)cos (nwyt)dt
B. an= f:cs(t) cos (nw,t)dt

B. = %foTs(t] cos (nwyt)dt

2 T/2
J

=31 s(t)cos (nwyt)dt

3 1 ,T/2 i
U C=2 "% s()e-imwotdt

E. b, = %_f;r.;.{jzs{t)sin (nwyt)dt

HquHTaﬁTe TEKCT, BbI6EpI/ITe MpaBUJIbHbIE OTBETHI U 3allUIINUTEe apTYMEHTHI, 060CHOBbIBaI-0LL[I/IE BbI60p OTBETOB

[7ist Toro uTOOBI CyIIleCTBOBAIO pa3/iokeHue B psij Dypbe, hparMeHT CUrHasa AJUTeILHOCTRIO B 1 Tiepurof,

JIO/DKeH Y/I0BJIeTBOPSITH CJIeJ[YIOIIM YC/IOBUSIM (OAWH UM HECKOJIBKO BEDHBIX OTBETOB):

A. TIpou3sBojHas CuUrHasa [Jo/bKHa ObITh OeckoHeuHo AuddepeHIipyeMa Ha BLIOpDAHHOM UHTEpBae.

B. Uucsio 3KCTPEMYMOB [IOJDKHO OBITh KOHEUHBIM.

B. Uucsio pa3peIBOB 1-r0 pofa A0/DKHO ObITE KOHEYHBIM.
I". Yucsio pa3peIBOB 2-r0 POZA JO/DKHO ObITE KOHEUHBIM.
. He nomkHO 6BITH pPa3pbiBOB 2-T0 poja.

E. He gomkHo 6bITh pa3peiBoB 1-r0 poja.
[IpounrTaiiTe TEKCT ¥ YCTaHOBUTE M10C/Ie[0BaTe/IbHOCTh

Ananus AMIIUTYAHOI'O CIIeKTPa MepruogruyeCcKoro CMraajia - yCTaHOBUTe IMPaBU/IbHYIO IMOC/Ie0BaTe/IbHOCTb

JefCTBUIA:

1. TTocTpoenue rpaduka crieKTpa.

2. OnpesiesieHue Nepuoja CUrHana.

3. OmipegienieHe KO3(PULIEHTOB pa3ioKeHusl.

4. Ol'Ipe,E[EIIEHI/Ie YaCTOT CIIEKTPa/IbHBIX COCTaBJ/IAIOIUX.

[TpouunTaiiTe TEKCT U 3aMUIINTe Pa3BepHYTHIA 000CHOBAHHEIM OTBET

Kaxue dopmbl pasnoxkeHus: curHasa B psig, @ypee Brl 3HaeTe (M3ydanu B pamMKax Kypca «PafinoTexHiuueckye 1jernu

Y CUTHAJIBI»)?

IMpouunTaiiTe TEKCT U 3aMUIINTE Pa3BepHYThIA 000CHOBAHHEIM OTBET

CurHaJiel, yJOB/eTBOPSIOLIME KaKUM YC/IOBUSIM, MOT'YT I10JjBepraTbCsi pasioxkeHHIo B psif Pypbe?

IMpounTaiiTe TEKCT U 3aMUIINTE Pa3BepHYTHIA 000CHOBAHHBIM OTBET

Yto B 0011[eM CiTyyae MpeACTaBsieT U3 cebs aMITATYAHBIN CIIeKTP MepHOIUYeCcKOro CUrHasna?

Ne 10 IIpouwTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

1. ITeprozuueckuil curHasm

2. VIMIy/bCHBIM CUTHa

3. T'apmMoHUYeCKoe KosiebaHue

A. HerpephbIBHbII CITEKTD

b. OAHa CIleKTpa/ibHasA COCTaBJ/IArOLLas

B. [IMCKpeTHBIH CIrieKTp

Ne 11 TIpouuTaiiTe TEKCT U 3aNMIIKTE pPa3BepPHYTHIA 000CHOBaHHBIN OTBET
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Kak koppessiLjioHHast GyHKLMsI CUTHa/a CBsi3aHa C ero ()a3oBbIM CIIEKTPOM?
Ne 12 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABU/IBHBINA OTBET U 3alTUILUTEe apryMeHThbl, 000CHOBBIBAIOIIIME BBIOOD OTBETa

151 Toro uTobkI CyIrlecTBOBAsIO pas/okeHue B psg Oypre, pparMeHT CUrHasa MTeNbHOCTHIO B 1 Ieprog
[IOJDKEH YZIOBIETBOPSITE [TePeUCIeHHBIM HIDKe ycioBusiM. Beibeprte ogHo HE BepHoe ycioBue.

A. Yncrno 3KCTpeMyMOB I0/DKHO ObITh KOHEUHBIM.
b. Uucsio pa3peIBoB 1-ro poja A0/DKHO ObIT KOHEUHBIM.
B. IIpou3BozHast curHana Jo/bkHa ObITh OeckoHeuHo guddepeHiipyeMa Ha BoIOpaHHOM HHTepBajle.

I'. He 10/pKHO OBITH pa3pbIBOB 2-T0 pojia.
Ne 13 TIpouuTaliTe TEKCT, BbIOEpUTE MPABUIBHBINM OTBET U 3alUILIMTE apryMeHThbI, 000CHOBBIBAOII[e BLIOOD OTBETA

OTtMmeTbTe yTBepXKeHue, Kotopoe Oynet HE BepHbIM /17151 aBTOKOppeisoHHOM (yHKImY (AK®D) neproanyeckoro
CUrHaja:

A. AK® He siBisieTcst yeTHOM (yHKLIVEl CBOETO apryMeHTa.
b. 3nauennie AK® mipu T = 0 paBHO Cpe/iHeii MOIIIHOCTU aHa/IM3UPYyeMOro CUrHaJa.
B. 3nauenve AK® nipu T = 0 gBisieTCss MaKCUMaAbHO BO3MOXKHBIM.

I'. PaamepHocTh AK® neprofitueckoro CUrHasa paBHa KBaJipaTy pasMepHOCTU curHasa (B2, eciii pa3MepHOCTh
CUTHaJa - HamlpsDKeHue).

Ne 14 TIpouuTaiite TeKCT, BBIOEpUTE NMPABU/IBHBINA OTBET U 3alTMILUTe apryMeHThl, 000CHOBBIBAIOIIIME BBIOOp OTBETa
OTMeTbTe CBOMCTBO, KOTOPOE BEPHO JiJ1s1 B3aUMHOM KoppessLuoHHOoH (yHKImu (BK®) f1ByX CHUrHasIOB:

A. BKD siBnsieTcst yeTHOH (DyHKIMeli BpeMeHH.
b. 3nauenve BK® npu t = 0 Bcerjja sB/sieTCsI MaKCUMaabHO BO3MOKHBIM.
B. BK® sBrisierTcst HeueTHOU (yHKIMEH YaCTOTHI.

I'. C poctom BpemeHHoro czpura Tt BK® netepMrHUPOBaHHBIX CUTHA/IOB C KOHEYHOM SHepruel 3aTtyxaert.
Ne 15 Ilpounraiite TeKCT, BbIOepUTe NMPAaBU/IbHBIE OTBETHI U 3allUILNTE apryMeHThl, 000CHOBBIBAIOIIME BEIOOpP OTBETOB
OTtMeTbTe yTBepXK/eHus1, BepHble As densra-dyHkuun (GyHkumn [Inpaka):

A. NnTterpan ot dyHKuHK (ee riomazab) passa 0.

B. VHTerpan ot GyHKUWY (ee MIoLab) CTPeMUTCS K 6e CKOHEUHOCTH.

B. UnTerpan ot ¢pyHKIMH (ee TUIOM[aAb) paBHa 1.

I". DHeprust GyHKLUM CTPeMUTCS K OeCKOHEYHOCTH (paBHa OeCKOHEUHOCTH).

[. PasmepHocTs ¢GyHKIMY [Jupaka paBHa KBaJpaTy pa3MepHOCTH ee apryMeHTa.

E. DHeprus ¢yHkuyu paBHa 1.
Ne 16 TTpouuTaiiTe TeKCT, BLIOEPUTE MPABHIBHBIE OTBETHI M 3alMIINTE apTyMeHThI, 000CHOBBIBAIOLIVE BEIOOD OTBETOB

OTMeTbTe yTBEPXK/|eHUs1, BEPHBIE /I/Isi FTADMOHUUECKHUX CUTHAJIOB (TapMOHUYECKUX Kojie0aHui):
A. CoxpaHsitoT cBoro (opMy HeM3MeHHOW TIPY TIPOXOKAEHHUH uepe3 JIMHeWHbIe 1[eTTH.

b. CniekTp Takoro currajaa paBHOMEpHBIM U He 3aBUCUT OT YaCTOTHI.
B. 'apmMoHHYecKHe Kosie0aHust C KpaTHBIMH YaCTOTaMH B3aMHO OPTOTOHA/bHBI JPYT-APYTY.

I". B3auMHast 3Heprusi ByX rapMOHHUeCKHX KojieOaHui Bcersa paBHa 1.

. DHeprusi rapMOHNUECKOT0 KosiebaHHs BCerJia paBHa HYJIIO.

E. ®a30BbIii clIeKTp rapMOHHUECKHUX KosiebaHuii BCera MpUHUMAaeT 3HayeHUst +1 U/ —Tt
JK. SABnsiroTcst GUHUTHBIMA

3. He gBnsitoTCs neprofyye CKUMU
Ne 17 Ilpouutaiite TeKCT, BbIOepUTe NpaBU/IbHBIE OTBETHI U 3allUILINTEe apryMeHThl, 000CHOBBIBAIOLIME BEIOOpP OTBETOB

OTMeTbTe CBOMCTBA, KOTOPbIe BEPHBI 11 B3aUMHOU KoppessitonHo# (yHkiun (BK®) aByx curaanos (ofuH Wian
HECKOJIBKO BEDHBIX OTBETOB):

A. 3nHauenue BK® npu 1 = 0 He sB/IsSIeTCA MaKCUMalbHO BO3MOYKHBIM.

b. 3nauenue BK® npu T = 0 siBAsieTCs1 MaKCUMaJ/IbHO BO3MOXKHBIM.
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B. C pocrtom abcomntotHoro 3HaueHust T BK® curHanoB c KOHEUHOM JHepruel 3aryxaert.

I. BK® siBnsieTcst HeueTHOW (yHKIIVEH.
Ne 18 TTpounTaiite TeKCT, BEIOEPUTE MPAaBU/IBHBIE OTBETHI U 3alTAILNTE apryMeHThl, 000CHOBBIBAIOLIHE BBIOOD OTBETOB

OTMeTbTe CBOMCTBA, KOTOPBIE BEPHBI [JIs1 aBTOKOPPesALMOHHOH (yHKUuK (AK®P) HeneproAruecKoro curHasa
(oMH WK HECKOJIBKO BepPHBIX OTBETOB):

A. 3nauenvie AK® nipu T = 0 paBHO cpeJjHell MOIL{HOCTH aHa/IM3UPyeMOro CUTHasa.

B. PasmepHocTs AK® paBHa KBajpaTy pasMepHOCTU curHana (B2, eciv pasMepHOCTb CHMrHasja - HarpsbkeHUe).
B. 3nauenue AK® ripu 1 = 0 paBHO 5Hepruy aHaau3MpyeMoro CMrHasia.

I. AK® sinisieTcst 4eTHOM (yHKIMel CBOero apryMeHra.

. C poctom abcomoTHOro 3HaueHust T AK® curHasa ¢ KOHEUHOH SHepruel 3aTyxaer.

IIK-1.2 - Cnoco6eH npogodums npozpammbl 3KCNEPUMEHMAAbHBIX UCC/1e008aHUll, 8K/I0UAst 6bI60P MEXHUUECKUX
cpedcme u 06pabomky pe3y/1bmamoe

Ne 1 TIpouuTaiiTe TEKCT U 3alMIIMTE Pa3BepPHYThIA 000CHOBAHHBIN OTBET
Cdopmynupyiite Teopemy KoresbHHKOBa (B yacTH BBIOOpA YaCTOTHI AUCKPETH3aLMH CUTHAA).

Ne 2 TIpouuTaiiTe TeKCT, BbIGEPUTE MPABUIBHBIN OTBET U 3aIUIINTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD OTBETa
[TpsiMBIM TUCKPeTHBIM peobpa3oBaHreM Pypbe Ha3bIBAIOT CIeYIOLee BhIpasKeHHe:

_2xh

: _So(“-‘) -
A. S“(m)-—T Z’..S 0-—

e

s(t)= Y, x(k)8(t -kT)

= —ce

&

N=1
B. x(b)= IIIZX(H)cxp j2nTr:k
ne=l i

: S 2nnk )
X(n)= 3 x(k)exp| =~
=0 J

.

Ne 3 TIpouuraiiTe TEKCT, BEIOEpUTE NMPAaBU/IBHBIE OTBETHI U 3alTAILINTEe apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD OTBETOB

OTMeTbTe yTBepXK/|eHUs1, KOTOPbIe Oy1yT BepHBIMHU AJ1s1 IUGPPOBLIX GUALTPOB (OAWH UM HECKOJIBKO BEPHBIX
OTBETOB):

A. B HepeKypCUBHBIX [IU(POBBIX (GMIBTPAX MPU BIYUCTEHUSIX HE UCTIONb3YIOTCS TPeAbIAYIIe OTCUETHI
BBIXOJJHOTO CUTHasIa, TIPY 3TOM B CXeMe (pr/bTpa OTCYyTCTBYHOT 0OpaTHbIe CBSI3H.

b. B un¢poBbIx GUIETpax ¢ KOHEUHOW UMITY/ILCHOM XapakTepucTuKoi (KUX-¢humsTpax) Npy BEIUMCIEHUSIX
WICTIO/B3YIOTCS TIPE/IbIAYIINE OTCUEThl BBIXOAHOTO CUTHAIA, TTPU 3TOM B CXeMe (HIBTPa OTCYTCTBYIOT 0OpaTHbIe
CBSI3U.

B. B uudpoBbix ¢pusibTpax ¢ 6ecKOHeUHOH UMITY/TbCHOM XapakTepucTHKOM (BUX-puabTpax) npyu BEIYUCIEHUSIX
HCIIO/Tb3YIOTCS TIPeAbIYILMe OTCUeThI BEIXOAHOTO CUTHAMA, TIPH 3TOM B cxeMe (U/IbTpa OTCYTCTBYIOT OOpaTHbIe
CBSI3U.

I". B pekypcuBHBIX [U(POBBIX (HHIBTPaX IPY BHIUMCIEHUSAX UCIIO/IB3YIOTCS MPebIAYIIE OTCUEThI BBIXOJHOTO
CUTHAasIa, TIPY 3TOM B CxeMe (UIbTpa IIPUCYTCTBYIOT 0OpaTHBIe CBSI3U.

Ne 4 HquHTaﬁTe TeKCT, BLI6epI/IT€ IMpaBUJIbHbIE OTBETHI U 3aAlINIINTE dPr'YMEHTHI, O60CHOBLIBBIOHII/IG BLI6OP OTBETOB

ITpousBosibHast GyHKIMs S(t) MOXKeT ObITh MPe/ICTaB/IeHa B BU/ie CYMMBI psifia cieayroiero Buga: S(t)=C0-o0(t) +
Cl-9l1(t) + C2-92(t)+ ... + Cn-on(t)+ ..., ec/i BBINIO/HSETCA Clefiytoliee (OUH MK HECKO/IBKO BePHBIX OTBETOB):
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

t2

A () dt =0
t1
b J:lz q)n(t} ' "f‘}m(t}dr =( IpH 1=
B. J:rtlz Pn(t) - S (f)df =0 npu n=m
L2
r | ea(®*dt#0
r1
A J:[!Ll2 ':Pn(f) ' 'fﬂm(r)df =0 IpH 11=m

IIpounTaiiTe TEKCT ¥ yCTaHOBHTE MOC/Ie[0BaTE/LHOCTD

Bbiuncnenue BII® ¢ MMpoOpeXMBAHWEM T10 BDEMEHMU - OrIpeie/InTe MpaBU/IbHYIO I10C/1€10BaTe/IbHOCTD AEﬁCTBHﬁZ

1. Beruucnenue AT1O
2. [lenieHrie MacCHBa Ha UeTHbIe U HeueTHbIe M0IMaCCHUBbI

3. BeruncsieHre map CreKTpabHbIX K03 (GHUIEeHTOB
ITpounTaiiTe TEKCT 1 yCTaHOBHTE MOC/Ie[0BaTELHOCTD
UacToTHOe ZleTeKTUPOBaHUe - Orpe/ie/ITe IpaBU/IbHYIO N10C/Ie[0BaTe/IbHOCTh U3 TpeX (1) feicTBUi:

1. leTeKTpOBaHMe - MPUMEHeHUe JUOAHOIO JeTeKTopa
2. HuskouacToTHast GUIBTpaLUs
3. BricokouactoTHast GUIBTpaLius

4. TIpeoOpa3oBaHUe YaCTOTHON MOAYJIALIMN B aMIUTUTYIHYIO

[TpounTaiiTe TEKCT U 3alUIINTE Pa3BepHYTHI 000CHOBAHHBIM OTBET

Hepe‘lI/ICJ'[I/ITe BU /bl MOAYJ/IALIMNU, N3yUYE€HHbIE B KypcCe «Pa,[[I/IOTEXHI/IlIECKI/Ie Lernu U CUrHaabD»
[TpounTaiiTe TEKCT U 3aMHIINTe Pa3BepHYTHI 000CHOBAHHBIM OTBET

CdopmynupyiiTe 0COGEHHOCTH MPUMEHEHUS aITOPUTMOB ObICTporo npeobpasoBanus Oypwe (BI1D).

(B 4aCTH TOUHOCTHBIX XapaKTEPUCTUK, OBICTPOJIEHCTBHS U OrPaHUUEHUH Ha CUTHAJIBI)
[IpounTaiiTe TEKCT U yCTAaHOBHUTE COOTBETCTBHE
CormocTraBbTe CUTHAMBI ¥ COOTBETCTBYIOLIME UM BU/IbI CTIEKTPA/IbHBIX [IJIOTHOCTEH:

1. TTepriofyiueCcKuii CUTHAT.

2. [IMCKpeTHBIN CUTHAJ.

3. ImMmynbcHbINA (PUHUTHBIN) CUTHAJT.

A. ®a30BbIi crieKTp Bcera paseH 0.

b. AMIuUTYIHBIHN CrieKTp Bcerja paBeH 0.
B. B o011ieM ciiyuae 6eCKOHEUHbIH CIIEKTP.
I". Ilepriognueckuii CrieKTp.

. IMCKpeTHBIN CIeKTp.

Ne 10 IIpouwTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

CoriocTaBbTe TePMUHAM MOJXO/SIIIVE OIpe/iesieH sl
1. § - dynkums (Jenbra - GyHKIMSA).
2. dyukius Xepucaiiza.

3. ®UHUTHBINA CATHA.
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A. BeckoHEUHO KOPOTKHUM CKa4yOK B HY/1eBOM MOMEHT BpeMeH! C eAMHUYHOMN aMILTUTYZOM.

B. BecKoHeuHO KOPOTKMIi 10 BpeMeHH U 0eCKOHeuHO 00/bILIoH 110 3HAUEHHI0 CKayoK B Hy/1eBOH MOMEHT BpeMeHH.
B. EAVHUYHBIN CKauOK B HYJ/IEBOII MOMEHT BpeMeHHU.

I'. CurxHan KOHeYHOM [IUTeNbHOCTHU.

. BeCKOHeuHbIi 10 I/TUTeTBHOCTHA CUTHaJI.
Ne 11 TIpouuTaiiTe TEKCT U 3aIUIIATE Pa3BEPHYTHINM 000CHOBAHHbBIN OTBET
Uro u3 cebs npecTaB/sieT CIIeKTP JUCKPETHOIO CUrHaja (10 CPaBHEHHIO CO CIIEKTPOM UCXOJHOTO CUrHaja)?
Ne 12 Tlpouuraiite TEKCT, BEIOEpUTE NMPAaBU/IBHBINA OTBET U 3alTILUTEe apryMeHThl, 000CHOBBIBAIOIIME BBIOOp OTBETa
O6parHbIM AUCKpeTHBIM TIpeobpasoBaHueM Pypbe HasbIBAIOT ClefyIolljee BhIpasKeHHe:

N-1
A, .r(.l'.’)-* Zk(n)enp 21::”6

B. s0)= Y, x(k)d(t ~KT)
[

B. i)( ) _2mn
S (0)=—t—= Zé > =

N -1
I X(n)="Y x(k)exp —; 2rnk
k=0 h

Ne 13 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABU/IBHBINA OTBET U 3aMUILUTE apryMeHThbI, 000CHOBBIBAIOIIME BBIOOD OTBETA

CrekTpaspHas JIOTHOCTb CYMMBI 2-X CUTHA/IOB paBHa:

A. CBepTKe CIleKTpa/bHbIX TJIOTHOCTeN 3TUX CUTHAJIOB.

b. ITpou3sBesieHNIO CTIEKTPaIbHBIX IJIOTHOCTEN 3THX CUTHAJIOB.

B. CBepTKe 0ZIHOTO CHTHAjIA CO CIIEKTPAIBHON (QYHKIHEH APYroro CUrHaria.
I'. CymMe crieKTpasibHBIX TVIOTHOCTeH STHX CUTHATIOB.

Ne 14 TIpouuTaliTe TeKCT, BbIOepUTE MPABU/IBHBIN OTBET U 3alUILINTE apryMEeHThbI, 000CHOBBIBAOII[HEe BLIOOD OTBETA

TTpwu 3a7iepkKKe CHrHa/Id BO BPEMEHHOM 00/1acTyi Ha BPeMsI T €ro CIeKTPajIbHas IVIOTHOCTh MEHSIETCS CJIeYIOIM
obpa3zom:

A. ®a30BbIi CIIEKTP He MeHSIeTCs, aMIUTUTYAHBIN CIIeKTP YMHOXKaeTcsl Ha T.
b. CniekTpasbHas IJIOTHOCTh CUTHasla YMHOXAETCs Ha e-iwT.
B. AMIIMTYAHBIN CTIEKTP He MeHsteTcst, ha30BbIi CIIEKTP YMHOKaeTCsl Ha e-ioT.

I'. CriekTpasbHast IVIOTHOCTh CHIHAJIA IEJIUTCS Ha e-iT.
Ne 15 Ilpouutaiite TeKCT, BbIOepuTe NPaBU/ILHBINA OTBET U 3alUILUTE apryMeHThl, 000CHOBBIBAIOIIME BBIOOp OTBETa
CrnekTpasibHasi IIIOTHOCTD MPOM3BEIEHUS 2-X CUTHAIOB PaBHa:

A. CymMe cIieKTpasibHBIX TVIOTHOCTeH 3THX CUTHAIOB.
b. ITpou3sBesieHNIO CTIEKTPaIbHBIX MJIOTHOCTEHN 3THX CUTHAJIOB.
B. CBepTKe crieKTpasbHbIX IVIOTHOCTEH 3THX CUTHAJIOB.

I". CBepTKe OffHOTO CHTHaJIa CO CIeKTPaIbHOM (hyHKIMel pyroro CurHasna.
Ne 16 TIpouuTaiiTe TeKCT, BLIOEPUTE MPABHIBHBIN OTBET U 3alUIINTEe apryMeHThI, 000CHOBBIBAIOLIYE BEIOOD OTBeTa
CrekTpasbHas IJIOTHOCTh CBePTKU 2-X CUIHAJ/IOB paBHa:

A. CymMe crieKTpasibHbIX TVIOTHOCTeH 3TUX CUTHAIOB.
b. ITpou3sBesieHNIO CrIeKTpasIbHBIX MJIOTHOCTEHN 3THX CUTHAJIOB.

B. CBepTKe CrieKTpa/bHbIX IJIOTHOCTEeH 3TUX CUTHATIOB.
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I'. CBepTKe OffHOTO CUTHasa CO CIeKTPaIbHOM (DyHKIUel Ipyroro CUrHana.
Ne 17 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
ComnocraBbTe TepMUHBI U OTIpe/ie/IeHus:

1. JleTepMUHHUPOBaHHbIN CUTHAJI.
2. CnyyaiiHbIi CUTHa.
3. lludporoii curHai.

4. OUHUTHBIN CUTHAJI.

A. CurHan KOHeUHOM [JIUTe/bHOCTH.

b. CurHas, MrHOBeHHOE 3HaueHKre KOTOPOro 3apaHee He M3BeCTHO U MOXKET ObITh Mpe/[CKa3aHo JIUIIb C HEKOTOPOM
BEepPOSITHOCTBIO, MEHbIIIe eJUHULbIL.

B. CI/IFHa]I, MI'HOBEHHOE€ 3HaueHKre KOTOPOro B JIF000I MOMEHT BpPeMeHH M3BECTHO TOYHO.

I'. CurHan, KBaHTOBaHHBIH 110 BeJTMUMHE W AVUCKPETHBIHN 110 BpeMeHM.

Ne 18 TIpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3aIUIINTE apTYMEHThI, 000CHOBBIBAIOII[He BLIOOD OTBETOB
IMpousBosibHast GyHKIMs S(t) MOXKeT ObITh MPEICTaB/IeHa B BU/ie CYMMBI psifia cieaytoiero Buza: S(t)=C0-o0(t) +
Cl-p1(t) + C2:p2(t)+ ... + Cn-on(t)+ ..., eCJTu BBITIONHSIETCS CJiefiytoree (OUH WIN HeCKOJTBKO BEPHBIX OTBETOB):
A. Bce dysrmm cucteMs! 00(t), ¢1(t), ..., en(t) OpTOrOHA/ILHBI TI0 OTHOIIIEHUIO K PACCMaTPHUBAEMOMY
curHany S(t).

B. DHeprus kaxxaou w3 GyHKUuE cuctembl 00(t), p1(t), ..., en(t) paBHa HY/IO Ha BHIODAHHOM BPEMEHHOM
VIHTepBare.

B. Bce dyukiuu cucremsl @0(t), ¢1(t), ... , n(t) B3aMMHO OPTOTOHA/IBHEI Ha BRIOPaHHOM BPEMEHHOM WHTEpBAJIe.
I". DHeprust ka0 u3 GyHKUMM cucteMbl g0(t), 1(t), ..., en(t) He paBHa HY/TIO Ha BLIODAaHHOM BPEMEHHOM
VIHTepBare.

. DHeprus KaxXjou U3 QYHKIUN CUCTEMBI

©0(1), p1(1), ..., on(t)

He paBHa HY/TIO 3a Tpe/ieJlaMy BEIOPAHHOTO BPEMEHHOTO HHTEepBaJa.
Ne 19 IlpouuTaiite TeKCT, BbIOepUTe NpaBU/IbHBIE OTBETHI U 3allUILINTE apryMeHThbl, 000CHOBBIBAIOIIME BEIOOpP OTBETOB

Ipo napy curHasnoB S1(t)=A-cos(2mt) 1 S2(t)=B-cos(4nt) MOKHO CKa3aTk creayromee (OfUH U HeCKOTLKO
BEPHbIX OTBETOB)Z

A. B3auMHast 5HEprusi 3TUX CUTHAJIOB paBHa 0 Ha I060M BpeMeHHOM UHTepBasle.

b. B3aumHas sHeprus curdanoB S1(t) u S2(t) paBHa npou3BeeHNI0 A Ha B.

B. Curnasst S1(t) 1 S2(t) SBASIOTCS OPTOTOHA/TBHBIMU TOJIBKO Ha MHTepBasie 2nt*4mt.
I". CurHanst S1(t) u S2(t) SABASIOTCS OPTOrOHAIBHBIMU.

[. CurHanet S1(t) u S2(t) sIB/ISIFOTCSI OPTOrOHALHBIMU TOJILKO Ha MHTepBare 4wt.

23



