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JINCT COI'JIACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMU C TPEBOBAHUAMMU ®EJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IbBHOI'O CTAH/JAPTA BBICIIEI'O OBPA3OBAHMSA (®I'OC BO)

11.05.01 Pasno31eKTpOHHbIE CHCTEMBbI U KOMIIJIEKCHI
roz Habopa rpynmbr: 2025

[Iporpammy cocrasuit:

Kadenpa V14 PAIIMOSJIEKTPOHHBIE CUCTEMEBI YIIPABJIEHUA
Poroxxun Bacunuii AjieKCaHApOBWY, K.T.H., IOLIEHT

ITporpamMmMa paccMoTpeHa
Ha 3aceJjaHUY KadeapbI-pa3paboTurka
paboueii mporpammel U4 PAITUOIJIEKTPOHHBIE CUCTEMBbBI YITPAB/IEHUS

3aBenyromuii kadeapoii Ctpaxos C.1O., 1.T.H., ipod.

IIporpamma paccmoTpeHna
Ha 3ace/IaHWU BbIMyCKarollei Kadeapbl

N4 PAINOJJIEKTPOHHBIE CUCTEMBI YIIPAB/IEHUSA

3aBenyromuii Kadeapoii Ctpaxos C.1O., A.T.H., mpod.




PABOYASA ITPOI'PAMMA JUCHAIIIMHBI
PAJUOTEXHNYECKHME IIEIIN 1 CUT'HAJIBI

Pa3gensi paboueii mporpaMmMel

1. HEJIM OCBOEHNWA JUCHUIIIIMHBI

2. MECTO JUCIHUIIJIMHEI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEPXXAHUWE JUCHUIIIVHEI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCLIUTIIIVHBI

5. YYEBHO-METOUYECKOE 1 MTHO®OPMALIMOHHOE OBECIIEYEHUE NVUCHUITIIMHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYUEHUVE NVCLHUITJIMHBI

IIpunokeHus K padodei mporpaMMe AUCLHIUTHHBI
o [Ipunoxenue 1. AHHOTaIWs paboueli TpOrpaMMBI

o TIpunoxenue 2. TexHonmoruu U GopmMbl 00yUIeHUsT
o TIpunoxenue 3. POH/IBI OLEHOUHBIX CPEZCTB



1. HE/IX OCBOEHUA JNCHUIL/IMHbBI
Llesibr0 OCBOEHUST JUCLIUITIMHEI SIB/IsieTCsT (YOPMUPOBaHMe C/IeyIOIIHX KOMITETeHIIHI:

OIIK-1 — CniocobeH mpeACTaBUTh a/|eKBaTHYH) COBPEMEHHOMY YDOBHIO 3HaHMI HayuHyH KapTHHY MHpa Ha
OCHOBe 3HaHMsI OCHOBHBIX MOJIOKeHUH, 32aKOHOB U MeTOZI0B eCTeCTBEHHBIX HayK U MaTeMaTUKU

OIIK-4 — CriocobeH IPOBOAWThL SKCIIEPUMEHTA/NbHbIE HCC/IeOBAHUS W BJaJeTh OCHOBHBIMHM TIpHEMaMH
00paboTKy 1 MpeCTaB/IeHNs IKCTIePUMEHTATBHBIX JaHHBIX

IMK-1 — Criocoben pa3pabareiBaTh CTPYKTYPHBIE M (YHKIMOHA/IBHBIE CXeMBI PaZO3TeKTPOHHBIX CHUCTEM M
KOMIUIEKCOB

IMK-3 — CrnocobeH HCMO/Ib30BaTh COBPEMEHHbIe MMaKeTbl MPUKIAJHBIX MPOrpaMM /s CXeMOTEeXHHUUeCKOro
MO/IeJTMPOBaHUsI aHATIOTOBLIX U LIM(POBBIX YCTPONCTB, YCTPOMCTB CBepXBbICOKUX YacToT (CBY) u aHTeHH

DOpPMHUPOBAHUIO KOMTIETEHLUH CITYXKUT JJOCTIDKEHUE CJIe/IYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

COBPEMEHHOTO CITeKTpa 3ajiad M3yuaeMol JUCLIMIUIMHBI, TIPUHLIMIIOB aHa/id3a CBOWCTB MaTeMaThdeCKUX
(yHKIMM 1 CUTHAJIOB, a TaK »Ke GU3NUYeCKUX cucTeM (paIMOTeXHUUeCKUX Tiernei);

YMeHuUsi:

MIPUMEeHSITb COBPEeMEHHBIN MaTeMaTH4eCKWil armapar ¥ (u3nueckre 3aKOHBI [/ 3afiad TeopeTHUeCKOro
aHaju3a CUrHaJoB U Lierel pa3/inyHoM CJIOKHOCTH;

HABbIKU:

MIpUMeHeHHs] TeopeTUYeCKUX 3HaHUM M yMeHWM [/1s1 aHa/lu3a KOHKPeTHBIX (DYHKLMM, CUTHAQJIOB M Liernei
TIpY TIOMOLIM CaMOCTOSITe/IbHOTO pellleHHs] MaTeMaTHyeCKUX YpaBHEeHH.

OIIK-4

3HAHUA:

ocobeHHOCTell  SKCIEepUMEHTalbHOTO TPUMEHEeHHS HMIY/JIbCHOW  XapaKTePUCTHKH, TepexOfHOU
XapaKTepUCTUKU U KOMIIEKCHOTO K03 duIreHTa repefaun /s UCC/IeI0BaHKs PaJUOTeXHUUeCKUX LieTiel;

YMEHUsL:

9KCIIepUMEHTA/IbHOTO ~ OTIpe/iesieHrs]  CTIeKTPOB  TIepUOJNYeCKUX W He TIepUOJWYeCcKUX CHTHAJIOB;
oripefieNieHNst KOPPeJSIMOHHBIX M aBTOKOPPEJISALMOHHBIX (PYHKI[MI CUTHAJIOB; OTpe/iesieHrs] OCHOBHBIX YaCTOTHBIX
1 BpeMeHHbIX XapaKTepPUCTUK PaJu0TeXHUUeCKUX 1ierel;

HABbIKU:

TIPUMeHeHHs TIO/TyYeHHBIX TeOPeTHYeCKUX M MPAKTHUeCKUX 3HAaHWUM W YMEHWH [/ 3KCIeprMeHTalbHOTO
WCCJIeJOBaHMST KOHKDETHBIX CHIHajoB M Iieleil C MCIIO/b30BaHHEM H3MepHTeIbHOro 000pyzoBaHUs WM C
WCIO/b30BaHUEeM CIIeL[a/TM3UPOBAHHBIX TPOrPAMMHBIX CPeJCTB.

IIK-1

3HAHUA:

TIPUHLUIIOB MareMaTHueCKOro MOJeIMPOBaHUs OCHOBHBIX IlapaMeTpPOB paIMOTEXHUUECKUX Lierel;
TMIPOLIeCCOB MPOXOXKJEHUsI CUTHAJIOB uepe3 LielH; CIIeKTPaJbHOTO M KOPPeJISILIMOHHOTO aHau3a Mepuofuueckux U
HereproAnYeCcKX CUTHAIOB; Pa3/IMUHbIX CII0COO0B MOAYIISLIMN U AeMOAYSALUA CUTHATIOB;

YMEHUSL:

AHA/IUTUUECKU TIPUMEHSTh METOZbI MOJIeNUPOBaHUs /Il Peau3aliiyl Pas/MuHbIX CIIOCOO0B MOAYJIALVY,
[71s1 popMHUpOBaHUs cUrHanoB. [IpuMeHsTh psafbl v Tipeobpa3oBanus Pypbe /7S aHAMH3a CIOXKHBIX CUTHAJIOB U UX
CTIEKTPOB METO/IaMHU MOZe/TUPOBAHMS;

HABbIKU:

MpUMeHeHHs] TIOyUYeHHbIX TeOpeTUYeCKUX M TpaKTUUeCKUX 3HaHUM [jIsg aHalud3a CUTHAlOB M Liereit
MeTOJjJaMM MaTeMaTHueCKOro MO/|e/IMPOBaHuUsl C UCII0b30BaHUEM MaKeTOB MPHK/Ia{HbIX IPOrPaMM.

IIK-3

3HAHUSA:

COBpPEMEHHOTI'0 CIeKTpa 3a/lau M3yuyaeMoU JUCLUIUIMHEI U [1epPCIIeKTUB ee pa3BUTHSI, IPUHLUIIOB aHa/lu3a 1
OTITHIMHU3aLM CBOWICTB CUI'HAJIOB U PaIMOTEXHUYECKHUX TIerelf;

YMEHUSL:

MIPUMEHSITb COBpeMeHHble aHaIUTHUeCcKhe BO3MOKHOCTH, METOJbl MaTeMaTHueCKOro MO[e/IMPOBaHuS,
r3MepHTesibHOe 000pyJOBaHMe, TIAKeThI MPUK/IAJHBIX MPOTrPaMM [JIsi pellleHus 3ajiad aHajad3a W ONTHMHU3aLlyu
CUTHAJIOB U PaIMOTEXHUYECKHUX TIeTiel;

HABbIKU:

MpUMeHeHHs! [IaKeTOB NPUK/IaJHBIX TIPOrPaMM /i1l pellieHUsl Pa3/IMUHbIX 3a[a4 paJJuOTeXHUKHU.



2. MECTO JMCIIUIIVIMHBI B CTPYKTYPE OOII BO

Oucounmina PATUOTEXHUYECKUE ITETIU 1 CUTHAJIBI siBnsieTcs AUCLUIIMHON 00s13aTe/IbHON
yactu 0/10Ka 1 nporpaMmbl MOArOTOBKU M0 HarpaeiaeHuto 11.05.01 PaduoanekmpoHHble CuCmeMbl U KOMIN/IeKChl.

CopepkaHve  [OUCLMIUVIMHBL ~ SIBASIETCS  JIOTMYeCKUM  Tipojo/bkeHueM  auciuruiiH:  BBICIIIASL
MATEMATUKA, SJIEKTPOTEXHUKA U 3JIEKTPOHUKA, ®PU3UKA.

Copep)kaHue JUCLUIUIMHBL siB/isieTcsi ocHOBOM st ocBoeHusi gucuurivH: CTATUCTUYECKASA
PAINOTEXHUKA, IIN®POBASI OBPABOTKA CUT'HAJIOB.

[TpenBapuTenbHbIe KOMIIeTEHIUH, COPMUPOBAHHBIE ¥ 00YUAIOIIerocs [0 Hauasia N3y4eHus JUCLIATUIAHEL

¢ OIIK-1 — CnocobeH mpeAcTaBUTh aZieKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KapTHHY MHpa Ha
OCHOBe 3HaHUsI OCHOBHBIX I10JIOKeHHH, 3aKOHOB U MeTOZI0B eCTeCTBEeHHBbIX HayK U MaTeMaTUKU

¢ OIIK-2 — CriocobeH BBISBIIATE €CTeCTBEHHOHAYYHYO CYIITHOCTB ITpo6iieM, BO3HHKAIOIIUX B X07ie
rpodeCCUOHATBHOM [IeITeTbHOCTH, ¥ TIPUMEHSITh COOTBETCTBYIOIINI (PU3UKO-MaTeMaTHueCKUH armapar AJist
vx (hopmasu3aliy, aHaau3a U MPUHSATHUS pelleHs

¢ OIIK-3 — CriocobeH K JIOTHUeCKOMY MBILUIEHUI0, 000011[eHHI0, TPOrHO3UPOBaHMIO, TOCTAaHOBKE
HICCIIe/IOBATETECKUX 3a/iau U BEIOOPY TMyTel UX JOCTIKEHUS], 0CBOEHHIO PabOThI Ha COBPEMEHHOM
W3MEPUTE/TbHOM, TUArHOCTUUECKOM U TEXHOIOTHUeCKOM 000pYI0BaHHH, UCTIOb3YEMOM [IJisl PELleHuUs]
Pa3/IMYHbIX HAyUYHO-TEXHUUECKUX 3aZiau B 00/1aCTH Pa/[M03/IeKTPOHHOM TEXHUKYU U UH(POPMALIMOHHO-
KOMMYHUKAIMOHHBIX TEXHO/IOTMH



3. CTPYKTYPA 1 COAEPXXAHUE JUCIOUITI/INHbI

3.1. Copepxanue (AMAAKTUKA) JUCLHUILIMHbBI

O6111ast TPYA0EMKOCTh AUCLMITIMHBI COCTaB/sieT 8 3.e., 288 u.

KYPC

CEMECTP

HanmMeHoBaHMe pas/ie/ioB H JUAAKTHYECKHX
e/IMHHILY

BCEI'o

AyguTOpHEIE 3aHATHSA
B KOHTaKTHOi ¢hopme

BCETO

Jlekuu

JlaGopaTopHbIit
NPaKTHKYM

IIpakTHyeckue
3aHATHUA

CamocTosTe/IbHast
pabora cTyfeHToB

®dopmupyemast
KoMmeTeHuus, %

OIIK-1

OIIK-4

TIK-1

TIK-3

Pazaen 1. OcHOBHBIe OHATHA AUCLUIIHHBI.
TIpesMeT pafiiOTeXHUKH, Pa/JIOBOJHBI U
0COBEHHOCTH MX PAClpOCTPaHEeHUsI. 3HaueHe
JWCLIMTUIMHBI KaK TEOPETHYECKO OCHOBBI BCEX
Hanpas/eHn# paguoTexHuKy. O6o61eHHast
CTPYKTYpHasi CXeMa PajMOTeXHUYECKOH CUCTEMBI
nepefaunt nHpopmaimn. Kinaccudukarus curHaos,
OCHOBHbIe 1peo0pa30BaHusl CUrHAJIOB B
Pa/iOTEXHUUECKHX LieMsiX U cucTeMax. OCHOBHbIE
XapaKTepUCTHKK paguocurHana. Knaccndukarps
PaZMOTeXHUYECKUX CUTHA/IOB U Lieneil. XapaKkTepHble
TPU3HAKK ¥ 0COOEHHOCTH NPUMeHeHust [1s
Pas/IMYHBIX BU/IOB PA/JUOTEXHUUECKHX LieTIeld.

24

16

20

10

Paspesn 2. Curaanel, pas/iokeHHe CHI'HAJ/IOB 110
3a/|laHHOH cucTeMe yHKIMIA. Pa3noxkeHre cUrHana
10 3a7iaHHOM crcTeMe dyHKLMI. CrieKTpaabHbIA
aHa/IM3 Nepyuo/MYeCcKUX CUTHAJIOB.
TpuroHomeTrpuueckuii psj ®@ypee. @opmel
nipezicTaB/eHus psja Pypee, CieKTphbl
Tiepyo/iuecKUX curHasnos. CrieKTpasbHblil aHam3
HerlepruoMueckux curHasos. IlpeobpasoBaHne
Dypre. CrieKTph! HeMepuoAYeCcKUX CUTHaJIOB.
CaoiicTBa npeo6pa3soBanust Dypbe. Oypbe — aHaIU3
HEUHTer pupyembiX CHTHaJIOB.

35

19

12

16

15

15

10

10

Paspen 3. KoppennMoHHble XapaKTepPHCTUKH
AeTepMUHHPOBAHHBIX CUTHAJIOB.
ABTOKOppeJIALMOHHAs QYHKIIUST HeIlepUOUIecKoro
CHTHasa, ee CBOMCTBA. ABTOKOPpeJISLIMOHHAs
Cl)yHKL[I/IH TIEpUOJANYECKOro CUrHana, ee CBOWMCTBaA.
B3aumHas KoppessiLiiOHHast pyHKL{s CUTHAJIOB, ee
cBoiicTBa. CBsA3b MeX/y KOPpPe/sLIHOHHBIMI
(YHKIUSIMU U CTIeKTpaMH CUrHasoB. [Tpumepst
orpe/iesieHNs KOPPEJISILIMOHHOM ¥ B3aUMHOM
KOPPEJISLIMOHHOM (DYHKLMH [/ TUTIOBBIX
TIepUuoaNYeCKrUX U UMITY/JIbCHBIX CUTHAJIOB.

30

14

16

15

15

10

10

Paspesn 4. Moy MpoBaHHbIe CHTHA/IBI H HX
aHam3. MozysLus U ieMOAY/ISALMS CUTHATIOB.
OcHoBHble noHsATHS. Knaccudukams
MO/y/TUPOBaHHBIX CUTHA/IOB. AMIUIATYHO-
MO/Ly/IMPOBaHHble CUrHazbl (AM): BpeMeHHOe,
YacTOTHOE U BeKTOpPHOe npe/icTaBneHne AM-curHana
TIPY TOHA/ILHOU MoAy sy, CrieKTp U
SHepreTUyeckre XxapakTepucTHKi AM-CHrHasIoB.
BanancHas ¥ 0HONIONIOCHAs MOAY/IALMY.
Nemopynsuyst AM. Konebanus ¢ yrjioBoit
moayssitpeit (YM). TTonHast pasa 1 MrHOBeHHast
yacrora paguocursana. [apmMonuyeckas YM, criekrp
CHrHaa. JHepreTMueCcKyue XapakTepuCTHKU
konebanuii ¢ YM. Pa3HOBUAHOCTH MOAY/IMPOBAHHbIX
CHUTHAJIOB: KBajipaTypHas MoAynsauust, JIUM — curnan,
aMIIMTYJHO-UMITy/IbCHAst MOAY/IALIMSA, IMMPOTHO-
UMITy/IbCHAs! MOJY/ISILMSI, BPeMS — UMITY/IbCHast
MoAy/IALMs. AMIIMTY/Has, YacToTHast U (asoBast
MaHUITY/IALMH.

19

10

10

10

10

20

20

Bcero 3a 4 cemecTp

108

51

34

17

57

60

50

45

45

Paspen 5. /InHeiiHbIe pajuoTeXHHYeCKHe LIenH C
TOCTOSIHHBIMM TTapaMeTpaMH. AHa/U3 IMHEHHBIX
CTallMOHAPHBIX Pa/JOTeXHUUeCKUX Lierteid.
CHCcTeMHbIe XapaKTepUCTHKY JIMHEHHOI Lieru:
MMITy/IbCHas1, TIepexo/iHasl U Iepe/jaTovHast.
CreKTpasbHbII U BpeMEeHHOI MeTOo/bI aHa/IM3a
MPOXOXK/|eHNsI CUTHAJIOB Uepe3 JIMHeiHbIe LierH.
CBs13b M)XKy MOZ[y/IeM 1 apryMeHTOM IepeJjaTOuHOi
XapaKTepPUCTHKU JIMHeiHOH 1ieru. Crocobbt
OMMCaHMS IMHEHHBIX cHCTeM. CBfi3b aMIIUTY/HO —
YACTOTHOM XapaKTePHCTUKHU C PacIoJIoyKeHHeM Hyseit
1 1o/110coB (PyHKLMK nepesjaul. PajnotexHuueckue
Leny ¢ 06paTHO#t cBsa3bro. Knaccudukaiyst BUoB
o0parHbIX CBsi3eif. PacuéT u Mojie/IMpoBaHHe
C/leflyloLMX XapaKTePUCTHK /7Sl pajJMOTeXHUUeCKUX
Ljerield IeEpBOTO U BTOPOTO MOPSiJKa: aMIUIATYAHO-
yacToTHasi, )a30-yaCTOTHasI, UMITY/IbCHas,
TiepexofHasi.

20

12

10

10

Pazpen 6. [lucKpeTusanusi pagHoTeXHHYECKHX
curHasoB. [luckpetHoe (1udpoBoe) npeacTaBneHne
curHanos. Teopema B.A. Korensnukosa. CrieKTp
nmckpeTHoro (LirpoBoro) curHana. BoccraHoieHne
CUrHaja 1o ero orcyetam. BimsiHue Gopmbl
JIMCKPETU3MPYIOLIMX UMITY/IbCOB. XapaKTePUCTUKI
BOCCTaHAB/MBAIOLIEro (UILTPa U 0COOEHHOCTH
BOCCTaHOB/IEHUs! pea/lbHbIX CUTHA/oB. MeTog Z—

npeobpaszoBanust. [JuckpeTHoe peobpasoBaHue

28

20

10

15

15
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@ypbe 1 ero CBoiCcTBa. AJITOPUTM BBICTPOrO
nipeoGpasoBanusi Dypbe.

Paspen 7. IIpoxoxx/ieHHe CHTHAJIOB yepe3

iHbIe nenu. Oc TH 00paboTKH
CHrHAa/I0B. [JOCTONHCTBA ¥ HeZJOCTAaTKHU L(POBOH
o6paboTku curHaos. JIHeiHble JUCKPETHBbIE LIeMH C
MOCTOSHHBIMH NapameTpamu. Knaccudukarpms
JICKPETHBIX CUCTeM. AJITOPUTM JMCKPeTHOM
dunbTpaLyK, cUcTeMHas (PYHKLMs AUCKPETHOTO
¢unbTpa. POpMBI pean3alii HepeKypPCUBHBIX 1
PEKYPCUBHBIX LIU(POBLIX (GHILTPOB. BpemeHHOM
3 5 MeTO/| pacueTa UMIY/IbCHOTO CUTHaJIa Ha BbIXOZe 58 17 8 9 0 41 10 20
JIMHeIHOM pafinoTeXHUUeCcKO! Lery. YncIeHHbIi
PacyéT UMITy/IbCHBIX CUTHA/IOB Ha BBIXOZe
Pa/iMOTeXHUUYeCKHX 1jerlel MepBoro U BTOPOro
TIOps/iKa, MO/ie/MPOBaHKe TaKUX CUTHA/IOB.
CrieKTpa/ibHBIH aHa/ N3 MPOXOXKAEHUS
Tepyo/iMYeCKoii oce0BaTe/IbHOCTH UMITY/IbCOB
uepe3 JIMHeliHyo Liernb. YNC/IeHHbII PACYET CrIeKTPOB
TaKOM MOC/Ie/j0BaTe/IbHOCTH Ha BXO/Ie U BBIXO/IE LieMH,
MO/le/IUPOBaHue.

10 10

Paspen 8. He. HHBIe e H TIpeodp

MMH pajuocursanos. HemiHelinsle
6e3bIHEpLIIOHHBIE 31eMeHThL. MeTozb
annpoKCUMAaLUK BO/IET-aMITePHBIX XapaKTepPUCTHK
(BAX). CriekTpasibHblil COCTaB TOKA uepes
HeJIMHEeHHbII 37IeMeHT MpY rapMOHUYeCKOM
BO3€HMCTBUH /151 CJIyYaeB KyCOUHO-IMHEHHON U
CTerneHHoI annpokcumaruii BAX. ®yHkuun u
koa¢¢urpents! A.W. bepra. Brrapmonnueckoe

3 5 BO3Z€/CTBYe Ha HeJTMHeHHBIH /MeMeHT. 38 8 8 0 0 30 10 10
KoMmbHHaLMOHHbIe YacTOThl. HemHenHbIi
Pe30HaHCHBIN yCU/IUTe b U YMHOXEHHe YacTOTEL
DopMHpoOBaHKe PajjMOCUTHA/IOB C aMILUTUTYAHOM
MOZy sl € 0TCeukoit 1 Ge3 OTCeuku ToKa.
JleTeKTUpOBaHUEe aMILIUTYIHO-MO/y/TMPOBaHHBIX
kosebanuii. KBagpatnuHoe u nuHeliHOe
JleTeKTHpOBaHue. [INoJHbII 1eTeKTop U ero
XapakTepuCTUKH. CriocoObl OCYILeCTB/IEHHs! YIJIOBOI
MOAY/ISALHH. []eTeKTHpOBaHKe KoseGaHuii ¢ yIIoBOM
Mozy/syeid. BanaHcHbIA $a30BbIi feTeKTop.

10 10

Paspen 9. 'eHepaTopbl rapMOHHYECKHX
KosieGaHuii. ABTOKo/eGaTe/bHbIe LIeITH.
Bo3uukHoBeHHe KonebaHuii B aBTOKo/Ie6aTe/IbHOM
3 5 yernr. O6o6IeHHas cxemMa aBTOreHeparopa. YC/I0BHs 36 6 6 0 0 30 10 5
CYLLIeCTBOBAHHSI YCTaHOBUBLLHMXCSI KOJleOaHuUiA B
aBTOreHeparope. PexxuMbl caMOBO30YsK/ieHH st
Kosie6aHuii B aBTOreHepaTope.

10 10

Bcero 3a 5 cemecTp 180 51 34 17 0 129 40 50

55 55

Bcero no gucyunianHe 288 102 68 17 17 186 100 100

100 100

3.2. AyAMTOpPHBIN NPAKTUKYM

Ne Homep u HauMeHOBaHMe pa3jesa

Tema nmpakTU4YeCKOro 3aHATHUSA
n/m JUCITATLTMHBI

Oo0nemMm,
ay/,. yacos

1 Pazgen 1. OcHOBHbIE TIOHATUS AUCLIATLIVHBL. CBoOIiCTBa TUIIOBLIX CUTHAJIOB U UX aHA/IU3

2

CrieKTpasibHbIl aHa/M3 HerepruoJuuecKux
Pasgesn 2. CUrHasbl, pa3/ioyKeHre CUTHAMIOB 10 |(MMITY/IbCHBIX) CUTHA/I0B

4

3a/laHHOM cUcTeMe (yHKLH. CrieKTpasibHbIN aHaIu3 epruojuuecKux
CUTHAJIOB

KoppensiLyoHHbIN aHaM3 epuouie CKux
Pazpen 3. KoppensiijnoHHble XapakTeprUCTUKA CUT'HAJIOB

leTepPMHUHMPOBaHHBIX CUTHAJIOB. Koppe/siyoHHbIi aHa/Iu3
HeTepuoIuYeCcKUX CUTHA/IOB

Bcero 3a 4 cemecTp

17

Bcero 3a 5 cemecTp

3.3. JIaGopaTopHbIii NPAaKTUKYM

Ne Homep 1 HaumeHoBaHue pa3jea

Tema /1a00paTOPHOTo MPaKTHKyMa
n/n JMCIMII/IMHbI

Oo0bem,

aya.
JacoB

Bcero 3a 4 cemecTp

YacTtoTHbIE XdPAKTePUCTHUKHU JIMHEeMHBIX

1 paJiMoTeXHUUECKUX 1iereli C TOCTOSHHBIMU 4
Pazpen 5. JIuHeliHble pafiuOTeXHUUECKUe  |[TADAaMeTpaMH
Leru C roCTOAHHBIMH ITapaMeTpaMH. BpE‘MEHHLIe XapaKTepUCTUKHU JIMHEeHHBIX
2 PaZIMOTeXHUUECKHUX 11eTiell C MOCTOSTHHBIMU 4
rapamMeTpamu

Pa3pen 7. [Ipoxox/ieHVe CUTHA/OB uepe3 |BpeMeHHOI MeTo/ pacueTa CUTHaJIa Ha BBIXO/[e
ymuHetHbIe eru. OcobeHHOCTH 00paboTKU |TUHEHHOW pafiiOTeXHUUe CKOM T1er

4  |CUTHAJIOB. CriekTpasbHBIN aHa/IN3 IPOXOXKAEHUS

30326




HepHOﬂquCKOﬁ nocjea0oBaTe/IbHOCTHU UMITY/IbCOB

yepe3 JIMHENHYIO 1eTTh
Bcero 3a 5 cemecTp 17
3.4. CamocrosaTensHas padora cryaenra (CPC)
Ne Homep 1 HauMeHoBaHMe pasje/ia JUCIUIIUHbBI Copaep)kaHue yue0HOro 3ajaHus Obrew,
n/n 4acoB
1 Krnaccudukanust cUrHamIoOB U UX 3
Pa3pen 1. OcHOBHBIE NOHATUSA AUCLUIIIVHEIL. XapaKTepUCTHKU
2 Krnaccudukanys paguoTexHiYeCcKUX Liereit 8
3 CrieKTpasbHbINM aHa/N3 TIepUouUeCKUX 8
Paspen 2. Curnasnel, pasjio)keHre CUTHAJIOB 10 |CUTHAJIOB
4 3alaHHOM crcTeMe (QyHKI[MH. CriekTpasbHbIi aHaIU3 HelepruoAnyecKux 8
CUTHa/IOB
5 Koppe/nisiLuoHHbIHM aHau3 nepruojuieckKux 8
Pa3nen 3. KoppessiLjuoHHbIe XapaKTepUCTHUKA CUTHaJIOB
6 AETEPMUHUPOBAHHBIX CUTHAJIOB. KoppesnsiLiuoHHbIi aHa/M3 HerlepruoJuueCcKuX 8
CUTHaJIOB
- MopynupoBaHHbIe CUTHAMbI (aMIUVTUTYAHAS, 5
Paspen 4. MogynupoBaHHbBIE CUTHAJIBI U KX yacToTHas ¥ da3oBasi MOAY/ISALHUSA)
3 aHamnus. MopynvpoBaHHble CUTHabI (MMITy/IbCHAs 4
MOZY/ISILIUST)
Bcero 3a 4 cemecTp 57
9 Pasgen 5. JIvHeliHble pafjuoTEXHUUECKHE LIeNU C  |AHa/NIN3 U pacyeT XapaKTepUCThK JIMHEHHBIX 8
TOCTOSIHHBIMU TTapaMeTpaMHU. paZiMoTeXHUUECKUX Liereit
10 UacToTHbIe XapaKTepUCTHKH JIMHEMHBIX 8
paZioTeXHUUEeCKUX Lieren
Paspen 6. [luckperusanys pasjuoTexHUYeCKUX
11 CHHAJIOB. Jvckperr3anysa paiuoTeXHUUeCKUX CUTHANoOB| 4
12 BpemeHHble XapaKTepUCTHKM JIMHENRHBIX 8
pafioTeXHUYEe CKUX Lieren
13 Ocob6enHocTH 1UGMPOBOI 00pabOTKH 15
CUTHAJIOB
Paspen 7. [IpoxoxkeHne CUTHAIOB uepes =
14  |nmuneiiHble Leny. OcobeHHOCTH 06paboTKH BpemerHox MIETO/, pactieta Cirnaza ra 14
CHIHAJIOB. BBIXO/ie JIMHEMHOM paJjuoTeXHWYeCKON Lienu
15 CneKTpam)Hblﬁ MeTOJ| pacueTa CHrHasa Ha 12
BBIXO/ie JIMHEMHOM pajuoTeXHUYeCKOH Lielu
16 BerlnosiHeHNe CrieKTpa/JbHOIO aHaInu3a 10
Pa3pen 8. HesuHetiHble 1ienu U ripeobpa3oBaHue  (IIEPUOJUUYECKOrO CUTHAIA
17 e paZlMOCUTHAJIOB. HenuHeliHble 11eny ¥ ripeobpa3oBaHyie UMU 20
paJjMi0CUTHAOB
18 TeHepaTOpbI rapMOHUYECKHX KoslebaHui 15
Pa3nien 9. ['eHepaTopbl rapMOHMYECKUX
19  |koneGanuii. AHanus TPOXOXK/IEHHS UMITy/IECHOTO CHTHANA | o
yepe3 JIMHENHYIO Lielb
Bcero 3a 5 cemecTp 129
4. ®OPMbI KOHTPOJISA OCBOEHUA TUCLHUILINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12 3 4 |56 7 8 910/ 1 12 13| 14 15 |16 17
4 Koutp.P.| [P Konutp.P.Koutp.P.| |JP/Kontp.P. KouTp.P. KownTp.P.|JP|Borp. 3au, 3au.
Oru. Oru.
5 1o TP OTJ‘;'P“O Koutp.P,| TP OTJ‘;'PHO 1o |Kourp. P, ip| BOP-WP-3ad,
P P mud. 3ad.
YcnoBHbIe 0003HAUEHYS:
e [IP — nuarHocTUYeckKas paboTa;
¢ KouTp.P. — koHTpO/IbHas paboTa;
¢ Bonp. 3au — BONpOCHI K 3a4eTy;
¢ Ortu. nio JIP — otuet mo JIP;
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 Bormp./Iu¢.3au — Bonpock! K AuddepeHIIPOBaHHOMY 3aueTy;
* 33U. — 3ayeT;
o . 3au. — guddepeHIPOBaHHBIN 3ayerT.

TekyIuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY[eHTOB MIPOBOJUTCS B JUCKPETHbIE BpeMeHHble MHTepPBa/bl B
cnepyromux ¢opmax:
e MarHocTHueckas pabora;
e KOHTpO/bHas pabora;
e BOMPOCHI K 3a4eTy;
e otueT 1o JIP;
e BOIMpOCHI K ANPQepeHIMpOBaHHOMY 3a4eTy.

IIpomMexyTouHasi arTecTaLHA TPOBOANTCS B JOpMax:
e 3auerT;
o nmuddepeHIMPOBaHHbBIN 3aueT.



5. YYEBHO-METO/JMUYECKOE 1 TH®OPMAIIMIOHHOE OBECIHEUEHUE
MCIUATTAHBI

5.1. OcHoBHas MTepaTypa 1o SJUCLUIIINHE:

1. B. U. Hedépog, A. C. Curos. . PaguorexHuueckye Lienu U curHansl. Mocksa: FOpaiit, 2020, 351. pec.

2. W. B. EpmioBa. . PagrioTexHnueckue 1ieny ¥ curianbl. Hemunelnsie 1ienu. CI16.6I'TY "BOEHMEX" um. .
®. YcrrHoBa, 2008, 351. pec.

3. W. C. T'oHopoBckuii. . Paguorexuuueckue 1enu U curiasel. M.: CoBeTckoe paguo, 1977, 35 sk3.

4. M. T. UBaHoB, A. B. Cepruenko, B. H. Yiakos. . Pagriorexunueckue 1ienu U curHanbl. Cankt-ITetepOypr:
[Turep, 2021, 51. pec.

5. C. N. backakos. . PaguotexHuueckue 1jeny U cUurHasbsl. M.: Beiciias mkosa, 2002, 44 5k3.

5.2. JlonosiHUTeIbHAS IUTEpaTypa 0 JUCLIATIIVHE:

1. A. B. Cepruenko. . Lludposast obpabotka curranos. M.: ITutep, 2006, 3 3K3.
5.3. Ileproguueckyie U3aHus:

1. PaguorexHuka — X XI Bek.

5.4. TlepeueHb pecypcoB HHGOPMAI[MOHHO-TeIEKOMMYHHUKAIIMOHHOM ceTH "VHTepHeT", HeoOXOAUMBIX /IS
OCBOEHUS JUCLIUIIIUHBI, 3/1eKTPOHHbIe OMOIMOTeYHbIe CUCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas TaTdopma «HOpaiiT». [/ By30B U CCY30B.;
2. http://e.lanbook.com — 3BC Jlans;
3. http://library.voenmeh.ru — ®yHznamenTansHas 6ubmoreka BI'TY «BOEHMEX» um. I.®. YcTrHOBa.

COBPEMEHHLIE HpOCIJECCI/IOHaIILHbIE 6askl AaHHBIX!

1. https://rusneb.ru — HarrionanbHast asekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - Hayunas snekTpoHHas 6ubnuoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITomHOTEKCTOBast nekTpoHHast 6ubmoreka Poccuiickoro dhonga
(byH/IaMeHTaIbHBIX UCC/Ie[JOBAHUM.

VHdopmMariioHHbIe CIIpaBOYHbIE CUCTEMBI:

1. TexakcriepT — MIH(hOpMaLIMOHHBIN TIOPTal TEXHUUECKOTO perynrMpoBaHusi: HopMel, paBuia, craHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b/l TOCTos
cobcrBenHoit redepanyi BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa;
3. http://www.consultant.ru/- Koncynsrantllmtoc- uH(popMalioHHbINM TOpTas MpaBoBoM MHGOpMAaLIUK.
5.5. TIporpamMmHOe 0becrieueHue:

1. NI Multisim - akazieMuueckast BepCus;
2. Mathcad 15.

5.6. HdopmaloHHbIe TeXHOIOTHY:

B3auMoielicTBHe ¢ obOyuarorumucs nocpeactsom DVIOC Moodle BI'TY «BOEHMEX» uM. [1.®. YcTrHOBa.
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6. MATEPUAJ/IbBHO-TEXHNMYECKOE OBECIIEYEHUE JUCIUIIVINHbI

6.1. JlekijioHHbIE 3aHATHUA:

CrienqraJIn3upOBaHHbIE Tpe60BaHI/IH 1o O60py,ZLOBaHI/I}O OTCYTCTBYIOT; ayJUTOPHA C ITOCAA0UYHBIMH MeCTaMK1
0 KO/JIMYEeCTBY CTYyJEHTOB; AO0CKA.

6.2. IlpakTHueckue 3aHATHUSA:
1. Mathcad 15.

6.3. JTabopaTopHbIe 3aHATHA:
1. NI Multisim - akagemMuueckasi BepCHUs.

6.4. IIpouee:

1. pabouee MecTo TiperiofjaBaTesisi, OCHAIIEHHOE KOMITBIOTEPOM C [IOCTYIIOM B VIHTEpHeT;
2. paboune MecCTa CTYAEHTOB, OCHAIleHHbIe KOMITBIOTEPAMH C IOCTYIIOM B IHTepHeT, rpeAHa3HaYeHHbIe JIIst
paboTkI B 37IeKTPOHHOM 00pa3oBaTe/ibHOM cpe/ie.

11



IIpunoxenue 1
K pa6oueii mporpaMme AMCIUIIHHbI
PAJMOTEXHUYECKUE IEITU U CUTHAJIBI

AnHoTanus paéoueit NporpamMmel

Hucipmmina PAIMOTEXHUYECKUE ITEIT 1 CUT'HAJIBI siBsieTcst JUCLUMTUIMHON 00s3aTe/IbHOM
yacTu 0s10Ka 1 mporpamMMel MOATOTOBKY 110 HaripasieHuto 11.05.01 PaduoanekmpoHHble cucmeMbl U KOMNAEKChI.
HOucruriiHa peanusyetcs Ha dakynbsrete M MHpopMalioHHbIX W yrpaBasiomux cucrtem bI'TY "BOEHMEX"
uM. [1.®. Ycrunosa kadenpoit U4 PAJVUOSJIEKTPOHHBIE CUCTEMBI YIIPABJIEHVIS.

JuciprvHa HallesieHa Ha ()OpMHpOBaHUe KoMnemeHyul:
OIIK-1 CriocobeH Tipe/iCTaBUTL a/IeKBaTHYH) COBPEMEHHOMY YPOBHIO 3HaHUM HAyUHYIO KapTUHY MHpa Ha OCHOBE
3HaHWS OCHOBHBIX MOJIOKEHUH, 3aKOHOB Y METO/IOB eCTeCTBEHHBIX HayK U MaTeMaTUKU;
OIIK-4 CriocobeH pOBOAUTE IKCIIepPIMEHTA/IbHbIE NCC/e0BaHUs U BaZieTh OCHOBHBIMH IpHeMaMH 00paboTKY U
TIpe/JiCTaB/eHus] SKCIIepUMeHTalbHbIX JaHHbIX;
ITIK-1 CriocobeH pa3pabatbiBaTh CTPYKTYpHBIE M (YHKLMOHA/IBHBIE CXeMBI paJHO3TeKTPOHHBIX CHUCTEM U
KOMIUIEKCOB;
[TK-3 CrnocobeH HCIIONb30BaTh COBPEMEHHbIE MAaKeThl IPUKIAHBIX IPOrpaMM [yIsi CXeMOTEeXHHUYeCKOro
MO/Ie/TMPOBaHMsI aHAJIOTOBBIX U LIU(POBLIX YCTPOMCTB, yCTPOUCTB CBepXBbICOKUX YacToT (CBY) 1 aHTeHH.

Copiep>kaHye JUCLIATIIMHBI OXBaThbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C :

1. V3yyeHneM M aHa/AM30M CUTHAJOB, NPUMEHsEMbIX B DaiMOTexXHHKe (KiaccuUKaljus, CIeKTpaJbHbIM U
KOPpeJIALIMOHHBIN aHa/u3 JeTepMUHUPOBaHHBIX CUTHAJIOB).

2. VI3yueHrieM OCHOBHBIX MOJY/IMPOBaHHBIX CUI'HA/IOB, [IPUMEHsIeMbIX B PaJJMOTEXHUKE.

3. AHa/IM30M AUCKPETHBIX (LM(POBBIX) CUTHAJIOB.

4. AHany30M OCHOBHBIX XapaKTePHUCTHK JIMHEeHHbIX M HeIMHEeMHBbIX paJuoTeXHUUYeCKHUX Liereil W U3yueHHeM
cr1ocoboB pacueTa [IPOXOKAEHUSI CUTHAJIOB Yepe3 LIeTIH.

5. TlpakThyeckuil aHanW3 CUTHaJOB W UX XapakTepuCTHK. CrieKTpaibHbIi M KODPE/SILMOHHBINA aHaiu3
JleTepMUHUPOBAHHBIX CUTHANI0B. MofleMpoBaHUe CUTHA/IOB Ha BXOZe U BBIXOZe JMHEMHOM paJuoTeXHUUeCKOn
L|eMny.

CopepykaHre TUCIUTIIMHEI SBJISIETCST JIOTHUe CKUM TIPOZIOJDKEHNEM COJlepyKaHusl TUCHUIIIVH: BhICIasi MaTeMaruka,
du3vrKa, JNEeKTPOTEXHUKA U TIEKTPOHUKA, D/IEKTPOHHBIE U MUKDPO3/IEKTPOHHbIE TIPUOOPBI.

[TporpamMMoti IUCLIMIUTUHBI TIPEIyCMOTPEHBI C/Ie[YIOIIVe BUABI KOHTPOJIS:

TeKyIyii KOHTPOJIb YCIIEBAEMOCTH CTY/IE€HTOB TIPOBOJWUTCS B AUCKPETHBIE BpeMeHHbIe UHTepBaslbl B
crenyromuyx Gopmax:
e MAarHOCTHYeCKasi paboTa;
e KOHTpO/bHAas pabora;
e BOIIPOCHI K 3aUeTy;
e otuet 110 JIP;
e BOMPOCHI K AutdepeHITMPOBaHHOMY 3ayery.

IIpome)xyTouHas arrecTarfus IpoBoAUTCS B (hopMax:
e 3auerT;
e uddepeHLIPOBaHHBIN 3aueT.

OO1ast  TPyIOEMKOCTb OCBOEHUSI AUCLUIUIMHBI cocTaBisseT 8 3.e,, 288 u. IIporpaMMol AWCIMITIMHEI

TpeyCMOTPEeHBI JIEKLIMOHHBIe 3aHATHs (68 u.), mpakTrueckue 3aHsTus (17 u.), maboparopHsiii npakTukym (17 u.),
camocrosiTesbHasi pabora crygeHTa (186 u).
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IIpunoxenue 2
K pa6oueii mporpaMme AMCIUIIHHbI
PAJMOTEXHUYECKUE IIEITU U CUTHAJIBI

TEXHOJIOTHN 1 ®OPMbI OBYUEHUA

PEKOMEH].IHI.[I/II/I 0 OCBO€HHUI0 JUCLIUIIIMHBI /I CTyA€HTa

TpynoeMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTap/sieT 288 u., u3 Hux 102 u. ayIUTOPHBIX 3aHATUl, U 186 u.,
OTBEJIeHHBIX Ha CAMOCTOSTE/IbHYIO PaboTy CTyAEHTa.

PekoMeH/JalIMKU 110 pacIipe/iesieHH0 yueOHOro BpeMeHU T0 BU/IaM CaMOCTOSITeIbHON paboThl U pa3zesam
JVICLITI/TVHBI TIPUBe/IeHbI B TabsvLe.

KoHTponb ocBoeHMs AUCLMIUTMHBI TIPOU3BOAUTCS B COOTBETCTBUM C Ilo/Io’KeHHeM O TeKyllieM, pyOesKHOM
KOHTDOJIE YCTIeBa€EMOCTH ¥ TTPOMEKYTOUHOU aTTeCTaliH 00yUaroIixcs.

@DopMBbI KOHTPOJISI ¥ KDUTEPHH OLIEHWBAHUS TIPUBE/IeHbI B PUJIOXKeHHUH 3 K Paboueli mporpamme.

TpyaoeMKOCTB,

HanmeHoBaHue padoThI PekomeHjiyemMas iuTeparypa wac

Paspen 1. OcHOBHBIe IOHATHUSA AU CIUIIIHHBL.

C. U. backakos. . PafjyorexHuuyeckue ey U CUTHabIL:

Krnaccudukaiysi cirHanaoB U UX M.: Beicuias mikona, 2002 (1)

XapaKTePUCTHKH B. U. Hedénos, A. C. Curos. . PaguorexHiueckye 1ienu

u curHasbl: Mockga: FOpaiit, 2020 (1)

N. C. ToHopoBckuii. . Pasuorexuuueckye Lenu U
curHasel: M.: CoBerckoe paguo, 1977 (1)

Kﬂacf”‘bHKauH’{ panoTeXHN4eCKux M. T. WiBaHoB, A. B. Cepruenko, B. H. Yiakos. . 8

Lernen PapuorexHudeckye 1ienu v curHanel: CaHkT-ITeTepOypr:

[Mutep, 2021 (1)

Wroro no paspeny 1 16

Pa3zpesn 2. CurHasibl, pa3/iokeHHe CUTHAJIOB 110 33/JaHHO cucreMe (yHKIHH.

. C. N. backakos. . PagyorexHuuyeckue Liev U CUTHAbIL:
CrieKTpa/IbHBIH aHa/H3 M.: Briciuas wikosa, 2002 (2) 8
TIEPHOANIECKIX CUTHATIOB A. B. Cepruenko. . Lludposas 06pa6oTka cursanos: M.:
IMutep, 2006 (1)

CrieKTpaIbHbIN aHA/H3 M. T. BanoB, A. b. Cepruenko, B. H. Yinakos. .
HETepHOUYECKUX CHIHAJIOB PauoTexHuueckue 1ienu v curasel: Cankr-IletepOypr: 8
IMTutep, 2021 (1)
Wroro no pasgeny 2 16
Pa3pen 3. Koppe/nsiijuoHHbIe XapaKTepPUCTUKH JJeTePMUHHPOBAHHBIX CUTHAIOB.

M. T. UBaHoB, A. b. Cepruenko, B. H. Ymakos. .

KoppesnsiLivoHHbIH aHam3

PapuorexHudeckye 1ienu v curHanel: CaHkT-ITeTepOypr: 8
MepUOAUYECKHUX CUTHA/IOB TTurep, 2021 (1)
A. B. CeprueHko. . ITudposas 06paboTka curHaios: M.:
Koppe/sLuoHHbIi aHa/m3 ITurep, 2006 (1) 8
HeIIepUONUeCKHX CUTHAJIOB C. U. backakos. . PagyorexHuueckue Liei U CUTHAbIL:
M.: Briciuas wikosa, 2002 (7)
Wroro no paszgeny 3 16

Paspen 4. Mopy/nupoBaHHbIe CUTHAJIBI U UX aHAJIM3.

C. . backakos. . PagyorexHyuyeckue Lieri U CUTHabI:

MoynupoBaHHbIe CUTHAbI M.: Briciuas wKona, 2002 (4)

(aMrIMTY A, YaCTOTHs 1 (asoBas M. T. UBaHoB, A. b. Cepruenko, B. H. Ymakos. . >
MOy L) PagprioTexHUUeCKye Lenu U curHanel: CaHkT-ITeTepOypr:
M ITutep, 2021 (2)
OAY/IMPOBAHHBIE CHTHA/IbI A. B. CeprueHko. . ITudposas o6paboTka curHamos: M.: 4
(MMMy/IbCHast MOAYJISLUA) Tuep, 2006 (8)
Wroro no pasgeny 4 9
Pa3pen 5. /InHeliHbIe pafoTeXHUYeCKHe Leld C MOCTOSIHHBIMHU NapaMeTpaMu.
AHanu3 1 pacuyeT XapaKTepUCTUK M. T. MBanos, A. b. Cepruenko, B. H. Yiuaxkos. . 8

JIMHEMHBIX PaZIMOTEXHUUECKUX Tiernel | PaguorexHuueckue enu U curHasbl: CaHkT-ITetepOypr:
ITutep, 2021 (4)
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N. C. ToHopoBcKui. . PainorexHuueckye 1emnu u
curHasbl: M.: CoBetckoe paauo, 1977 (5)
C. . backakos. . PagyorexHyuueckue Liev U CUTHAbIL:
M.: Bricias 1mikona, 2002 (8)

Wroro no paszgeny 5 8
Paspen 6. lucKkpeTusanus pajuoTeXHUYECKHUX CUTHAJIOB.
UacToTHbIE XapaKTepPUCTHKU
JUHeHHBIX Pa/IMOTeXHHUECKUX Liereli A. B. CeprueHko. . Ii[_[HQ)pOB;ls([) gg[zg)GOTKa CUrHasIoB: M.: 8
urep,
HHCKpeTH3AIHA PajHOTEXHHUCKIX M. T. UBaHosB, A. b. CpepFI/IEHKO, B. H. Ymakos. . 4
CUTHAJIOB
PapuorexHudeckue mienu v curHaibl: CaHkT-IleTepOypr:
BPEMUEHHI)IE XapaKTePUCTHUKU 5 TTurep, 2021 (6) 8
JIMHEMHBIX pafUOTeXHUUECKUX LieTei
Wroro no paszgeny 6 20
Paspen 7. [IpoxokieHHe CUIHAJIOB Yepe3 JIMHeiHbIe nernu. Oco0eHHOCTH 00pal0TKH CUTHAJIOB.
OcobenHocTH 1jUdpoBoLi 06paboTKM 15
CUTHAJ/IOB
- A. B. Cepruenko. . lludpopast 06paboTka curHaaos: M.:
BpemeHHol MeTOz, pacueTa cUrHasia
Ha BbIXOJle TMHEeWHOM [Tutep, 2006 (4) 14
. M. T. UBaHoB, A. b. Cepruenko, B. H. Ymakos. .
paAHOTeXHqufKOH Hem PajrioTexHUUeCKye Leru U curHanel: CaHkT-ITeTepOypr:
CnekTpasibHBIM METOJ, pacueTa TTurep, 2021 (4-6)
CUTHa/ia Ha BbIXOZle TMHEeMHOMN 12
pauoTeXHUUECKOM LieTH
Wroro nio pasgeny 7 41
Pazgen 8. HeinHeliHbIe ey U Npeodpa3oBaHie UMM PaJUO0CUTHAJIOB.
C. N. backakos. . PajuoTexHruueckue e U CUTHabI:
BeimosTHeHWe CrIeKTPa/IbHOTO aHau3a M.: Bricias mikosa, 2002 (11) 10
TIepUOAMNYEeCKOr0 CUrHasia M. T. UBaHoB, A. b. Cepruenko, B. H. Ymakos. .
PamyoTexHuueckue 1ienu v curtasel; Cankr-TletepOypr:
[Tutep, 2021 (7)
Henuueiinsle 1jenu 1 ipeobpa3oBanue| U. B. Epinosa. . PagroTexHuuecKye ey ¥ CUTHABL. 20
VMU PaIMOCUTHAJIOB Hemuueiinsie tjeri: CI16.6T'TY "BOEHMEX" um. /1. .
YcruHora, 2008 (1-9)
Wroro no paszeny 8 30
Pazgen 9. l'eHepaTopbl rApMOHMYECKHX KOJIe0aHUH.
C. . backakos. . PagyorexHyuyeckue Lielii ¥ CUTHaJbI:
TeHepaTopbl rapMOHHUYE CKUX M.: Bricias 1mikosa, 2002 (14) 15
kosiebaHuit M. T. Banos, A. b. Cepruenko, B. H. Yiuakos. .
PasyoTexHuueckue 1ienu v curtasel; Cankr-IletepOypr:
[Turep, 2021 (7-8)
AHanu3 Npoxox/eHus: UMITYJIbCHOTO . B. Epmioga. . PaguorexHuyeckue Liely U CUTHabI. 15
CUTHaJIa uepe3 JIMHEHHYO Lielb Hemuueitnste 1jeri: CI16.6T'TY "BOEHMEX" um. /1. .
YcruHoBa, 2008 (10)
Wroro no paszgeny 9 30
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IIpunoxenue 3
K paloueii mporpaMme AMCIUIIHHbI
PAJUOTEXHUYECKUE IEITU U CUTHAJIBI

®OH/J OHEHOYHbBIX CPEJCTB

cI)OH'Z[ OLIEHO‘—IH])IX Cpe'Z[CTB, HO3BO]'I$H-OU_II/IE OHEHHTB pEBYHBTaTI)I O6yq8HI/I${ T10 ,Z[aHHOﬁ ,E[I/ICL[I/IHJH/IHE, BK/TFOUAIOT B
cebs:

e [QUarHocTuyeckas pabora

e KOHTpOJ/bHas pabora;

e BOIIPOCHI K 3aUeTy;

e otuet 110 JIP;

e BOIMpPOCHI K AP hepeHI[UpOBaHHOMY 3a4eTy;
e 3aueT;

e uddepeHLIPOBaHHBIN 3aueT.

KpuTepun oneHuBanus

JuartHocruyeckas paéora
Iuarnoctuueckas pabora npoBoautcs B popme tecta B SVIOC Moodle:

e TIpH MMpaBU/IbHOM OTBeTe MeHee UeM Ha 60% BOIIPOCOB - He aTTeCTalud;
® TIpH MPpABW/IBHOM OTBETE Hd 60% BOIIPOCOB U bornee - dTTeCTalus.

KonTposibHas pa6ora
KouTponbHast paboTa 1o MpoHjeHHbBIM TeMaM TeOPEeTHUECKUX U MPAKTUUECKUX 3aHSATUH.

Bonpoce! k 3auery
1. BBegeHue — ripegMeT pajuOTEXHUKHU.
2. O600111eHHasE CTPYKTYpHast CXeMa CUCTeMbI TiepeJjaur HHGOpPMaLyH.
3. PagroBosHBI ¥ 0COOEHHOCTH VX PACIPOCTPaHeHHs!.
4. O600611eHHast CTPYKTYpPa PaJJMOTEXHUUECKOTO KaHasla CBSI3H.
5. Knaccudukariysi CMTHaJIOB.
6.Tunbl CUrHA/IOB.
7. DOHepreTUuecKue XxapakTepUCTUKU JleTepPMUHUPOBAHHBIX CUIHA/IOB.
8. [IpumepsI cMrHaIOB, CBOMCTBA.
9. [ToHaTHE OPTOrOHANIBHBIX CUTHAJIOB.
10. Knaccudukanusi paiuoTexHUUe CKUX 1iereid.
11. Pa3noyeHHe cUTHAMa 110 3aJ,aHHOM cucTeMe (GYHKLIUM.
12. CrieKTpasibHbIM aHa/IW3 CUTHA/IOB, TPUTOHOMEeTpUYecKuil psifi dypre.
13. Tpu dopmel nipeacTaBieHus psifa Pypebe.
14. CrieKTpsI TepUOAAYECKAX CUTHAJIOB.
15. CrekTpanbHbli aHa/Iu3 HerepruouyecKux CUrHasIoB.
16. TTpeobpazoBanue Pypoe.
17. CnieKTphbl Hellepruouue CKUX CUTHAOB.
18. CaoticTBa nipeobpa3zoBanuist DPypee.
19. dypbe — aHa/M3 HEMHTEIPUPYEMbBIX CUTHAJIOB.
20. KoppensiLivoHHbIN aHaIu3 jeTepMUHUPOBAHHBIX CUTHAJIOB.
21. ABTOKOppesALMOHHas (PYHKLMS [IepUOojUUeCcKOro CUrHaa.
22. ABTOKOppessiLiMoHHas GyHKLMS HellepHoJueckoro CUrHaia.
23. B3auMHasi KoppessiLiiOHHasT QYHKLIMS.
24. Cpsi3b MeX/ly KOppesILIMOHHbIMU (PYHKLUSMU U CIIeKTpaMU CUTHAJOB.
25. Mogynsuus 1 JeMOAY/ISLUs CUTHAJIOB.
26. AMIUTUTYAHAs: MOZYIIALMS.
27. OpgHOTOHAMbHAS (TapMOHUYeCKasl) aMIUIUTY Hast MOAY/ISLIMSL.
28. PacnipepiesieHre MOILIHOCTHU B criekTpe AM — curnara.
29. Jemonynsiuus (aeTekTrpoBanue) AM — curHana.
30. Pa3HOBUIHOCTH aMIUTUTYAHON MOY/ISILIAA.
31. Moaynsitijsi CUTHAJIOB: yroBasi MoAysslus (OM, UM, rapmoHUUecKas yr/ioBasi MOAY/ISIIHS).
32. KBasiparypHas MOZYJIALIAS.
33. AMIIMTYZHO-UMITY/IbCHASE MOLY/ISILMSL, BHYTPUMMITY/IbCHAs Moy asauys, JIUM — curnan, IIIAM, BUM.
34. AMIUTyHas1, YaCcToTHast U ¢a3oBasi MAHUTY/ISLUN.

OTtuer o J/IP
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1. MuHuManeHble TpeboBaHus: paboTa BBITIOJIHEHA, OTYET 110 paboTe COZepKUT BCe TpebyeMble 7IeMeHTHI.
2. Kputepuii BbICTaB/IeHUS MAKCUMA/TBHOTO Oasiia 3a BBITIOJIHEHYE: paboTa BhIMOTHEHA, OTYET COOTBETCTBYET
tpeboBanusam I'OCT 7.32-2017 u coep>KUT Bce TpeOyeMble 31eMEeHTEI.
3. KpuTepuii BeICTaB/IeHUsI MAKCUMa/IbHOTO 6asiia 3a BCio paboTy (BBINOTHEHHe U 3alljUTa): BBIMOIHEH I12; 1Py
3TOM paborTa 3alyineHa, a 06yyaronuiics B omHOM oObeMe PacKpPhIBAaeT COZiep>KaHKe BOIPOCOB K J1ab0paTOpHOit
paboTe, He 3aTPyAHSETCS C OTBETOM Ha [[OTIO/IHUTE/IbHBIE BOIIPOCHI MPero/iaBarerisi 1o TeMe paboThL.

Bonpocs! K auddepeHiupoBaHHOMY 3a4eTy
1. InckpeTUsaLyisi CUTHajIOB.
. AucKpeTyr3alysi rapMOHHUeCKHX CUTHA/OB, yacToTa HalikBucTa.
. CriexTp AUCKpPeTHOTO CUrHasla.
. Bnustane Gopmbl JUCKPETH3UPYIOIMX UMITY/IBCOB Ha CIIEKTP.
. Teopema KotesibHMKOBaA.
. AuckpetHoe nipeobpa3oBanue Dypre.
. CBoticTBa jucKkpeTHOro Tipeobpa3oBanus Pypee.
. Anroputm ObicTporo nipeobpasoBanus Pypeoe.
. Knaccudukanys AUCKpeTHBIX CUCTEM.
0. AnropuTtm AUCKpeTHON (UIBTPALIUK.
1. Z — mpeobpa3oBanue, cucteMHast QyHKIUS JUCKPETHOTO (pUIbTpa.
12. ®opmbl peanu3alyu UKUGPOBBIX GUIBTPOB.
13. HenuHeliHble pafiuoTeXHUUECKHUE LIeTIH.
14. HenvHeliHble 371eMeHTBI, UX XapaKTePUCTUKU U TapaMeTphbl.
15. Annpokcumarysi XapakTepUCTHK HeJIMHEeHHbBIX 3/1eMEeHTOB.
16. MeTozpb! ClIeKTpasbHOIO aHa/IM3a HeJIMHeHHbIX Lierek.
17. KoaddutenTs (dpyHkumn) Bepra.
18. BoiziesieHue 1osie3HbIX COCTaB/ISIOIIMX U3 CIIEKTPa OTK/IMKA HeJTMHEMHOTO 3/IeMeHTa.
19. YMHOXeHue 4acTOTBl.
20. JIuHeliHOe U He/lMHEMHOe yCUjieHe CUrHaJIOoB.
21. TTonyyeHrie CUTHAJIOB C aMIUIUTYJHON U YIJIOBOU MOZAY/ISILIEN.
22. JleTeKTUpPOBaHUe CUTHAJIOB.
23. ABTOKO/I€0aTE/bHBIE LIETIH.
24. Bo3HMKHOBeHUe Kojie0aHui B aBTOreHeparope.
25. Obo0b1ieHHast cxeMa aBTOreHepaTopa.
26. YcioBue CylieCTBOBaHUs MOCTOSHHBIX KO/ieOaHUi B aBTOreHeparope.
27. PexkMMbI CaMOBO30YX/IeHHUs KoieDaHuii B aBTOreHepaTope.
28. JIuHeliHble L€ C IOCTOSTHHBIMU ITapaMeTpaMu.
29. YacToTHble ¥ BpeMeHHbIe XapaKTepUCTUKU JTUHEeNHBIX Lierel.

30. PaguoTexHUUeCKHE 1IeMu ¢ 00paTHOM CBs3bl0, Ko3hdument nepeaaunt tenu ¢ OC, knaccudukaiys BUJ0B
OC.

PP OO, WN

3auer
Ha 3aueTe cTygeHTy mpejiaraeTcsi 2 TeOpeTHUeCKUX BOIpoca. KOppeKTHbIN U TO/IHBINA OTBET Ha OfUH
BOMPOC, MO0 HETIONMHBIM OTBET Ha 00a BOTMPOCa, MO0 Pa3BepHYTHIM OTBET Ha 00a BoMpoca - "3auTeHo".

JuddepeHnupoBaHHbIii 3aueT

Ha puddepeniiipoBaHHOM 3aueTe CTY[eHTY IpeZ/iaraeTcs 2 TeopeTHYeCcKUx Bompoca. KoppeKkTHbI OTBeT
Ha OZIVH BOTIPOC - "yIOB/IETBOPUTE/ILHO", HETIOMHBINM OTBET Ha 00a Borpoca -"xopomio". Pa3BepHyThIi OTBET Ha
o6a Boripoca - "oTIMYHO".
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[MacriopT ¢oH/a OLEHOUHBIX CPEeJCTB
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Pa3pgen 1. OcHoBHBIE KOHTDONLHAS DaGoTa
4 |monsTus 24|86, 0 | 2 | 16 [20/10 5| 5 P pabotd,
Bomnpock! K 3aueTy
AVICI{UTIMHBL.
Pazpen 2. CurHanbl,
pasoxerue KonTposneHast pabora
4 |cHrHaJIOB 1O 35/19|112| 0 7 16 |[15|15|10| 10 ’
o Bomnpocer K 3auety
3aflaHHOH cHucTeMe
dynxuii.
Pazpgen 3.
Koppensaiuonnsie
4 |xapakTepucTiku 3014, 6| 0 8 | 16 | 15|15 10| 10 | KonTponbHas paGora,
Bompocs! k 3ayety
JAeTepMHUHHPOBAHHBIX
CUTHAJIOB.
Pazpen 4.

4 MopyupoBaHHbIe 1910/ 10! o 0 9 10! 10! 2020 KonTposnsHast pabora,
CUTHAJIBI U UX Bormpock! k 3aueTy
aHa/m3.

Bcero 3a 4 cemecTp 108{ 51 (34| O 17 57 | 60|50 |45 |45
Pa3pen 5. JIuHelHBIe

AMOTeXHIUeCKHe KonTtpossHas pabora,

5 P 2012 | 4 8 0 8 5| 5|10 10| BompocsK 3auery,

LeNH C MOCTOAHHBIMHA

Ortuer no JIP
napaMeTrpaMm.
Pa3pgen 6. Bormpocs K

5 Juckperusanus %! 8l 8 0 0 20 | 5110l 15! 15 IuddepeHIIIPOBaHHOMY
PafHOTeXHUYECKUX 3auery,
CUTHAJIOB. KonTtponbsHas pabora
Paspen 7. Bomnpockl K
IIpoxoxeHue
CHrHATOB wepes I depeHIIMPOBAHHOMY

5 o 58|17 8 9 0 41 | 10|20 10| 10 3aueTy,
JIMHeIHbIe [{eIH.

KouTposbHast pabora,
Oco0eHHOCTH
Oryer 1o JIP
00pabdOTKM CHUTHAJIOB.
Pazpgen 8. Bormpocs! K

5 Henunennble nieny u 38| 8| 8 0 0 30 110!10! 10! 10 IuddepeHIIIPOBaHHOMY
npeodpa3zoBaHue HMHU 3auery,
PaiUOCHTHAJIOB. KonTtponbHast pabora
Pa3zpgen 9. Bormpocs K

5 I'eneparopbl 6|66 0 0 30 10! 5 |10/ 10 IuddepeHIIIPOBaHHOMY
rapMOHMYeCKUX 3auery,
KoJIe0aHUi. KonTtponesHas pabora

Bcero 3a 5 cemecTp 180| 51 | 34| 17 0 129 | 40| 50 | 55 | 55

Bcero mo gucruninze 288/102| 68 | 17 17 | 186 |100/100|100|100
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Ouenounblie MaTepua/bl mo aucnumandHe PAIIMOTEXHUYECKUWUE IEITN 1 CUT'HAJIBI

OIIK-1 - CnocofeH npedcmagunb a0eKeamHylo cO8peMeHHOMY YPOGHIO 3HaHULI HAYYHYI0 KapmuHy Mupda Ha
OCHOBe 3HaHUS1 OCHOBHbIX NOI0}CEeHULI, 3dKOH08 U MeMmo008 eCrecmeeHHbIX HAYK U Mamemamuku

Ne 1 T[IpouuTaiiTe TEKCT U yCTaHOBUTE INOC/I€/|0BaTEIbHOCTh
PaccraBbTe crefiyronye KosiebaHys! B IPaBU/IBHOM NOC/IeI0BATebHOCTH 110 YMEHBILIEHHUIO YaCTOThI:

1. KonebaHue ¢ AJIMHOMN BOTHBI 3CM
2. KonebaHue ¢ [yIMHOUN BO/HBI 3MM
3. Konebanwe ¢ gauHoi BOHBI 1M

4. KonebaHue ¢ AJTUHOM BOJHBI 1KM
Ne 2 TIpouuTaiiTe TEKCT U 3aIUIIINTE Pa3BEPHYTHIM 000CHOBAHHBINA OTBET

Onpesenure pacCTOSTHUE MEXKIY COCETHUMH CIIEKTPATbHBIMUA COCTAaBJISIOIIMMY B aMILTATY[HOM CITEKTpe
CliefyroIelt meproguyecKoi nocaenoBareibHOCTA. OTBeT MPeJCTaBUTh B repliaX C OKPYIVIEHWEM [0 COTBIX
JloMemn.

5(t), B

=

Ne 3 TIpoumTaiiTe TEKCT U 3aIUILINTe Pa3BepPHYTHIA 000CHOBAHHBIN OTBET

OrnipegenvTe pacCTOsSIHUE MeXXY COCEJHUMU CIeKTpabHbIMU COCTaB/ISIFOLIMMU B aMIUIUTYAHOM CIIEKTpe
cefymolLeli nepuouuecKoil nocaefoBatenbHOCTH. OTBeT NMPeACTaBUTh B repLiaX C OKPYIVIEHUEM [0
L1e/I0r0 3HaueHust

100

T |
2 3 4 7 39101112 t, mc

Ne 4 TIpoumTaiiTe TeKCT, BBIOEPHTE TIPABU/IBHBINA OTBET U 3alTUILNTe apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

OTMeTbTe CBOMCTBO, KOTOPOE BepHO [IJisi B3aUMHOM KoppesisitjuoHHol GyHkimy (BK®) aByx curHaios:
A. BK® siBrisieTcs ueTHOM (yHKI[Hel BpeMeHH.

b. 3nauenve BK® npu 1 = 0 Bcerga gB/sieTCs MaKCUMa/IbHO BO3MOKHBIM.

B. BK® siBnsieTcst HeueTHOU (DyHKIMEH 4aCTOTHI.

I". C poctom BpemeHHOTO cBura T BK® peTepMUHUPOBAHHBIX CUTHAJIOB C KOHEUHOMN SHEepruel 3aTyxaer.
Ne 5 TlpoumTaiiTe TEKCT U 3aIUIINTe pa3BepPHYTHIA 000CHOBAHHBIM OTBET

BbIunciuTe B3aMMHYO SHepruro curianoB S1(t) u S2(t) Ha UHTepBasle, paBHOM ME€PUO/Y MOBTOPEHUs
curHana S1(t). OTBeT Npe/CTaBUTD B [PKOY/ISIX U OKPYIVIUTH /10 LIeJI0r0 3HauUeHUs..

S1(t)=30-cos(30wt);

S2(t)=24-cos(60wt);
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Ne 6

Ne 7

Ne 8

Ne 9

®»=10KT1.
[TpounTaliTe TEKCT U 3aMUIINTE Pa3BePHYTHIM 000CHOBAHHBIN OTBET

BblunciuTe B3aMMHYO SHepruro curuaioB S1(t) u S2(t) Ha UHTepBasle, paBHOM ME€PUO/Y MOBTOPEHUs
curHana S1(t). OTBeT Npe/CTaBUTD B [PKOY/ISIX U OKPYIVIUTH /10 LIeJIOr0 3HauUeHUs.

S1(t)=10-cos(10wt);
S2(t)=4-cos(20wt);

®=1KT'1.
[TpounTaliTe TEKCT, BEIOEpUTE TIPABU/IbHBIN OTBET U 3aMUIIINTE apTyMEHThI, 000 CHOBBIBAIOIIHE BBIOOD
OTBeTa

Iyist Toro uToOBI CYIIIeCTBOBAIO pas/ioxeHue B psifi Oypbe, GparMeHT CUrHasa JJIMTeNbHOCTBIO B 1 mepuop
[IO/DKEH YIOB/IETBOPSITh TIepeurC/IeHHbIM HIDKe YCIoBUsiM. Bribepute ogHo HE BepHOe yciioBHe.

A. Yuc/io 3KCTpeMyMOB JIOJDKHO ObITH KOHEUHBIM.
B. Yucsio pa3pbiBoB 1-ro posia JO/KHO OBITh KOHEUHBIM.
B. TIpou3BogHast curHana /1o/bkHa ObITh OeckoHeuHo guddepeHIpyeMa Ha BBIOpaHHOM WHTepBase.

I". He mo/mkHO OBITH pa3pbIBOB 2-TO Poja.

[TpounTaiiTe TEKCT 1 3alTUIINTe pa3BePHYTHIM 000CHOBAHHBIN OTBET

Kak xoppesnsirjuoHHast (GyHKIMS CUrHasa CBs3aHa C ero ()a3oBbIM CIIEKTPOM?

[TpounTaiiTe TEKCT U YCTAaHOBUTE T0C/I€/[0BaTeIbHOCTD

PaccraBbre ciiefyroiiye KosebaHusi B IPaBU/IBHOM M0C/I€/|0BaTeIbHOCTY 110 YMEHbIIeHHIO YaCTOThI:

1. Konebanue ¢ AJTUHOM BOJIHBI 3CM
2. Konebanue c wactotoit 71T

3. Konebanue ¢ gauHON BOTHBI 3MM
4. Konebanue ¢ AUHOM BOJHBI 1M
5. Konebanue ¢ JIMHOM BOIHBI 1KM

6. Konebanue ¢ uactortoit 150MTI1

Ne 10 TIpouuTaiiTe TeKCT U yCTaHOBUTE MOC/Ie0BaTeTbHOCTh

PaccraBbTe ciiefiyroniye KoyiebaHus B IpaBUIbHOM TI0C/Ie/J0BaTe/TIbHOCTH 10 YBEJTMUEHHIO YaCTOThI:
1. Konebanue ¢ AJTUHOM BOJHBI 3CM

2. Konebanue c uactotoii 7I'T1g

3. Konebanue ¢ gnuHON BOTHBI 3MM

4. KonebaHue ¢ ATUHON BOJHBI 1M

5. Konebanue ¢ AIMHOM BOHBI 1KM

6. Koniebanue ¢ yactotoit 150MTI1

Ne 11 TIpouuTaiiTe TEKCT, BbIOEPUTE TIPABU/IbHBIE OTBETHI U 3aMUIINTE apTyMEHThI, 000CHOBBIBAIOIIIVE BLIOOD

OTBETOB

Kakoii curaan wim ¢ysudeckuii porjecc 06s1a/jaeT CBOWCTBOM TlepeMelaThCsl B TIPOCTPaHCTBe U
WICTIONB3YeT s JJIsl pellieHrs 3a/jauy Tepeiaul CUTHA/IOB Ha PacCcTosiHMe?

(oAUH WU HEeCKOJIBKO BePHBIX OTBETOB)

A. DnekTpoMarHuTHOe KojiebaHue

b. ITocTosiHHOe HarpshkeHue

19



B. Bugeoummnynbc
I". Moaynupyoiyii curHas

. PagroBosHa

Ne 12 TIpoumnTaiiTe TeKCT, BEIOEpHTE TIPaBUJIBHBIE OTBETHI U 3alMIIHTe apryMeHThI, 000CHOBBIBAIOIIVE BEIOOD
OTBETOB

Kakoii curran wim ¢pysuueckuii iporjecc He 00/1a/jaeT CBOMCTBOM TIepeMeILaThCsl B TIPOCTPAHCTBE U He
WICTIONB3YeTCs JiJIsl pellieHusl 3a/jau Tiepefiaud CUTHA/IOB Ha PacCcTosTHUe?

(O,I[I/IH WJIM HECKOJIBKO BEPHBIX OTBETOB)

A. DreKTpOMarHuTHOE KosiebaHue
b. ITocTosiHHOE HanpsbkeHKe

B. Bupeonmmnynbc

I". Mopynupyrommii curHan

. PagroBonHa

Ne 13 TIpouuTaiiTe TEKCT, BBIOEPUTE TIPABU/IbHBIE OTBETHI U 3aMUIINTE apTyMEHThI, 000CHOBBIBAIOIIIVE BLIOOD
OTBETOB

OTMeTbTe yTBep)KZeHHs, BepHbIe //Isi TapMOHHNUECKUX CUTHA/IOB (TapMOHUYECKHX KosiebaHUi):
A. CoxpanstoT cBoto opMy HeM3MeHHOH pH MPOXOKAeHUH uepe3 JIMHeHbIe I1eMH.

b. CniekTp Takoro curHasjia paBHOMepHbIM 1 He 3aBUCHUT OT YaCTOTHI.

B. I'apmoHUueckue KosiebaHusi C KpaTHBIMH YaCTOTaMH B3aUMHO OPTOTOHAJIbHBI IPYT-ZPYTY.
I". B3auMHasi 3Heprus JByX rapMOHUYECKUX KosiebaHui Bcerza paBHa 1.

[I. SHeprust rapMOHHUECKOT0 Kojie0aHus BCeryia paBHa HYIIO.

E. ®a30BbIii CIIeKTp rapMOHUYeCKHX KoslebaHWi BCeT/ia MPUHUMAET 3HaYeHUs +TT MITH —TT

K. SIBnsitoTcst QUHATHBIMU

3. He saBnsttoTCs epuozuueCcKUMU

Ne 14 TIpouuTaiiTe TEKCT, BBIOEPUTE TIPaBUIbHBIE OTBETHI U 3alUIINTe apryMeHThI, 000CHOBBIBAIOIIIVE BLIOOD
OTBETOB

OTMeTbTe CBOMCTBA, KOTOPBIE BEPHBI /IJIs B3aUMHOU KoppesisiiuonHol GyHkimu (BK®) nByx curHamoB
(0AWH WM HEeCKOJIBKO BePHBIX OTBETOB):

A. 3nauenvie BK® ripu 1 = 0 He siBAsieTCS MAaKCUMa/lbHO BO3MOKHBIM.
b. 3nauenvie BK® mipu 1 = 0 siBAsieTCs MaKCUMa/IbHO BO3MOYKHBIM.
B. C poctom abcosntoTHOTO 3HaueHusi T BK® cUrHasioB ¢ KOHEUHOM 3HEepryel 3atyxaer.

I. BK® sBrnisieTcsi HeueTHOM yHKIIMEH.
Ne 15 IpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
ComnocraBsbTe 3aZlaHHbIe YaCTOThI PASUOTeXHUYeCKUX CUTHA/IOB U JUAra30Hb] [I/IMH BOJIH:

1. 8Ty

2.40I Ty,

3. 200MTI'g

A. MeTpoBble BOJIHBI

B. KusiomeTpoBblie BOHBI
B. CaHTrMeTpOBbIe BOJIHBI

I MuniiMeTpoBBIe BOJIHBI

20



Ne 16 TTpouuTaiiTe TEKCT, BBIOEPUTE TIPABU/IbHBIE OTBETHI U 3alUIINTe apryMeHThI, 000CHOBBIBAIOIIIVE BLIOOD
OTBETOB

OTMeTbTe CBOMCTBA, KOTOPBIE BePHBI /171 aBTOKOPpesisiuoHHol Gyakiun (AKD) Hereproguue cKoro
curHasa (oLyH WY HeCKOIbKO BEPHBIX OTBETOB):

A. 3nauenne AK® nipu 1 = 0 paBHO cpe/iHeli MOII[HOCTU aHaM3UPYEMOT0 CUTHaJa.

b. PasmepHocTh AK® paBHa KBafipaTy pa3MepHOCTH curHana (B2, ecii pa3MepHOCTb CUTHama -
HarpspKeHue).

B. 3nauenre AK® mipu 1 = 0 paBHO 5HEpryuy aHaIU3UpPyeMOro CUrHasa.
I. AK® sipnsieTcs ueTHOM GyHKLMeH CBOero apryMeHra.

[. C pocrom abcomorHoro 3HaueHnst T AKD currana ¢ KOHeYHOM SHeprueit 3aTyxXaer.
Ne 17 IIpouuTaiiTe TeKCT U YCTAaHOBUTE COOTBETCTBUE
1.8ITn

2.40I'Ty

3. 40KI'y

A. MeTpoBble BOJIHBI

b. KusiomeTpoBblie BOHBI
B. CaHTHMeTpPOBBIE BOJIHBI

I MunnumeTpoBble BOJIHBI
Ne 18 IpouuTaiiTe TEKCT U yCTaHOBUTE IOC/I€/|0BaTeIbHOCTh
PaccraBbre ciiefyroiiye KoebaHus B IPaBU/ILHOM MOC/Ie[0BaTeIbHOCTY 110 YBe/TMUYEeHHIO YaCTOTHI:

1. Konebanue ¢ AJTUHOM BOJIHELI 3CM
2. Konebanue ¢ JauHOMN BOIHBI 3MM
3. Konebanue ¢ gauHoi BoIHBI 1M

4. KonebaHue ¢ AJTUHON BOJHBI 1KM

Ne 19 IIpoumTaiiTe TeKCT, BBIOEPHTE TIPAaBU/IBHBINA OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

KoaddurreHTsl KOMITIEKCHOM (hopMbl psizia Dypbe PacCUUTHIBAIOTCS CIEAYIOLIMM 00pa3oM:

A. b,= %f;r.ﬁz s(t)cos (nw,t)dt

1 (T/2 Wt
b. ¢, =2/, s(teinvetde

T/2
B. a, = %f_,iiﬂs(t)ms (nwyt)dt

I'. ¢, = %Jﬁﬁz s(t)sin (nw,t)dt
II. ¢, = %fﬂT s(t)cos (nw,t)dt

E. a, = fics(t)cos (nw,t)dt

Ne 20 IIpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
CornocraBbTe TepMUHBI U OIIPe/e/IeHuUs:
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1. leTepMUHUPOBaHHBIN CUTHAJI.
2. CnyualiHblid CUTHAI.
3. Hudporoii curHan.

4. ®UHUTHLIA CUTHAJL.

A. CvrHan KOHeUHOU JJIUTeNbHOCTH.

b. CI/IFHaJ'I, MI'HOBEHHO€ 3Ha4Ye€HHe KOTOPOT'0O 3apaHee He U3BeCTHO 1 MOXeT OBITE rpeaCcKa3aHo JIMIb C
HEKOTOpOﬁ BEepPOATHOCTBIO, MEHbIIIE€ e AVHHUILIbI.

B. CI/IFHa]I, MIHOBEHHOE€ 3HaUeHHe KOTOPOro B 000 MOMEHT BpeMeHH N3BECTHO TOYHO.

I". CurHas, KBAHTOBaHHBIH 110 BeJIMUMHE U TUCKPETHBIN 110 BPEMEHH.
Ne 21 TIpoumnTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
CormocTaBbTe 3a/JaHHBIE YaCTOThI PAZIIOTEXHUYECKUX CUTHAJIOB M [TUAIla30HbI [ITUH BOJIH:

1. 10I'Ty

2.33ITy

3.100MTI'g

A. MeTpoBble BO/HBI

b. KunomeTpoBble BO/IHBI
B. CanTuMeTpoBbIe BOJIHBI

I MuiMMeTpOBBIE BOJIHBI

OIIK-4 - CnocofeH npogodums 3KcnepumeHmMasAbHble UCC/1e008AHUS U 8/1d0enb 0CHOGHbIMU npuemamu
06pabomku u npedcmaesneHuUs1 IKCNEPUMeHMAAbHbIX OAHHbBIX

Ne 1 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

CormocTaBbTe C/ieyIoIe CUTHAJIBI C IIUPUHON 0CHOBHOTO (TIEPBOT0) JIeTleCTKa B MX aMIUTUTYIHOM
criekTpe (BbIOMparTe OvbKakIlre MOAXOASAIIYE 3HaUeHNs U3 TIPe/IIOKEHHBIX):
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Ne 2

Ne 3

Ne 4

Ne 5

L S(t), B

A
1
I | | I T | | | | }
0 2 4 6 8 10 12 14 16 t, mc
\S(t),B
A
2
.
1 | 1 | I | I I |
0 0.03 t,c
5(t), B
S(t)
A
3
.
—r 1T T T T T 71T
0 1 t, mc

A. 63Ty
B. 100y
B. 33I'y

I. 0.13Ty
1. 1000Ty

E. IMI'g
[MpouwTaiiTe TEKCT U 3alUILIUTE Pa3BEPHYTHIM 000CHOBAHHbBIN OTBET
Han curran S(t) = 10-cos ((10-m)t + /4).

OnpefienyTe MaKCUMabHO JOMYCTUMbIN Meprof (11ar) JUCKpeTU3al JaHHOTO CUrHasa (C yC/0BUeM
BO3MOKHOCTH TTOC/IEYIOIIET0 TOUHOTO BOCCTAHOB/IEHHSI CUT'HAJA TI0 YaCTOTe, HO JOIYCKAIOIIYTO
WCKa)KeHWsI CUTHAJIA TI0 aMIuIuTyze U (ase). Pe3ynbTar BeIpa3uTh B MAUTUCEKYH/IAX.

[MpouwTaiiTe TEKCT U 3alUILUTE Pa3BePHYTHIM 000CHOBAHHBIN OTBET

CcdopmynupyliTe OCHOBHBIE oripefiesieHus (0COOEHHOCTH), XapaKTepHU3yoLyie HeJTMHeHHY0
PaIUOTEXHUUECKYIO LeTTh.

[TpounTaiiTe TEKCT W 3aMUILIKTe Pa3BePHYTHIA 000CHOBaHHBIN OTBET

Kak nvHeiHast paZiioTeXHUUYecKast 1iellb MOXKeT BJIUATH Ha CIIeKTP OTK/IMKA (10 CPABHEHHIO CO CIIEKTPOM
BXOZIHOTO BO3/IeHCTBUS)?

HpquTaﬁTe TeKCT, BI)I6EPI/ITe HpaBH]II:HLIﬁ OTBET W 3dlIMIINTE dPr'YMEHTHI, O6OCHOBBIBaI-OHlI/Ie B])I60p
OoTBeTa

BbiOepuTe KOPPEKTHOE BBIPAXKEHHE [/l HEPEKYPCHUBHOTO 1IM(POBOro hUILTpa:
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A y(k) = agx(k) - ayx(k—1) - ... -a,x(k—m)
5 y(k) = agx (k) + byy(k — 1) + byy(k — 2) + -+ b,y (k — n)
B. y(k) = apx(k) + ayx(k + 1) + -+ +a,,x(k —m)

I. y(k) =aox(k)+ ayx(k —1) + -+ +a,,y(k —n)

n. y(k) = agx(k) + ayx(k — 1) + --- +a,,x(k —m)

Ne 6 TIpouuTaiiTe TEKCT, BbIOEPUTE TIPABW/IbHBIN OTBET U 3alUILIUTE apryMeHThI, 000CHOBBIBAOIIHE BEIOOD
oTBeTa

BribepuTe yTBEpIKEeHME, KOTOPOE SIB/ISIETCS OIITHOOUHBIM:

A. B 1mpoBbeIx ¢pusbTpax ¢ 6eCKOHEYHOM UMITY/ILCHOM XapakTepucTrkoi (BUX-punsrpax) npu
BBIUMC/IEHUSIX UCTI0/IB3YIOTCS TIpebIAYIIIe OTCUeThl BBIXOZHOTO CUTHasa, IIPU 3TOM B cXeMe (GuibTpa
OTCYTCTBYIOT 0OpaTHBIE CBSI3U.

B. B HepeKypCUBHBIX LUPPOBBIX (GUIBTPAX MPU BHIUMCIEHUSX HE UCTIO/IB3YIOTCS TIPeIbIAYIIHe OTCUEThI
BBIXO/IHOTO CUTI'HaJIa, TIPYU 3TOM B CXeMe (W/IETPa OTCYTCTBYIOT 0OpaTHBIE CBS3U.

B. B 1n¢poBbIX pUIBTPax C KOHEUHON UMIY/NIbCHOM XapakTepucTukor (KM X-¢unerpax) npu

BBIUMC/IEHUAX HE UCTIO/IB3YIOTCA NMpeAblAYyIKe OTCUEThI BBIXOAHOT'O CUT'HA/Ia, IIPU 3TOM B CXeMe q)HJ'IprEl

OTCYTCTBYIOT 0OpaTHbIe CBSI3U.

I". B peKypcHBHBIX [IU(GPOBBIX PUIBTPaX MPY BEIYUCIEHUAX UCTIONB3YIOTCS MPEAbIAYIIME OTCUEThI
BBIXO/IHOTO CUT'HasIa, TIPYU 3TOM B CXeMe (H/IBTPa MPUCYTCTBYIOT 06paTHbBIE CBS3U.

Ne 7 TIpouuTaiiTe TeKCT, BbIOEpUTe TIPABUJIBHBIN OTBET M 3aIlTULLINUTe apryMeHThI, 000CHOBBIBAIOILHE BEIOOD
oTBeTa

[Mepexo/iHasi XapaKTePUCTHKA PaAUOTEXHUYECKOH LIETIH - 3TO:

A. Peaxijus 11enu Ha § - pyHKIuro Jupaka.

B. Peaknus 1jer Ha rapMOHHYECKUI BXOJHOW CHUTHAJL.

B. Peaknusi neru Ha NTPOU3BOJIBHBIN UMITY/TBCHBINA BXOJHOM CUTHAJT KOHEUHOM JJTUTeTbHOCTH.

I". Peakijusi Ljenv Ha (PyHKLIMIO eAMHAYHOTO CKaukKa.

Ne 8 TIpouuTaiiTe TeKCT, BbIOepUTe TIPABUJIBHBIN OTBET M 3alTULLINUTE apryMeHTbI, 000CHOBBIBAIOILHE BEIOOD
OTBeTa

WMrynbCHast XapaKTepUCTHKa PaJiOTeXHUUeCKOH [IeMH - 3T0:
A. Peakuyisi uenu Ha GYHKLIMIO eJMHUYHOTO CKayKa.

b. Peakuus 1jenu Ha 6 - yHKIuto Iupaka.

B. Peaknusi rerv Ha rapMOHWUECKUIA BXOHOMN CHUTHAJI.

I". Peakijus tien Ha GyHKLMIO XeBUcanja.
Ne 9 [IIpouuTaiiTe TeKCT U YCTAaHOBUTE COOTBETCTBUE

CormocTaBbTe CieyIole CUTHAJIBI C LIUPUHON OCHOBHOTO (TIEPBOT0) JIeTleCTKa B MX aMIUTUTYIHOM
crieKkTpe (BeIOMparTe OrbKaklIIre MOAXOASAIIVE 3HaUeHNS U3 TIPe/|I0KEeHHbIX):
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A
1
L] T | L] ] ] | 1 | }
0 2 4 6 8 10 12 14 16 t, mc
S(t), B
s,
A
2
T T T T T 1 —T>
0 0.03 t,c
.\S(t],B
A
3
T T T T T 1 —r>
0 1 t, me
\S(t)rB

A. 63Ty
B. 100T'y
B. 33I'y
I. 0.13Ty
7. 1000Ty

E. IMIy
Ne 10 TTpouuTaiiTe TEKCT U YCTAaHOBUTE MOC/IE/JOBATEILHOCTD

Pacrionoxxure cjieAyrolyie CUTHAJbI M0 YBeJINUEHUIO IUPUHBI 0CHOBHOTO (TIEPBOTO) JIEMECTKAa B UX
aMITUTATYJHOM CITEKTpe:
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A
1
T L ] T L] L ] 1 [}
0 2 4 6 8 10 12 14 16 t, mc
(1),
A
2
S
— T T T T T 1 T
0 0.03 t,c
S(t), B
()
A
3
T T T T T 1 —Tr>
0 1 t, mc

Ne 11 TIpouunTaiiTe TEKCT U yCTaHOBUTE TIOC/Ie/I0BaTeTbHOCTD

Pacrionoxkure cieAyrolie CUTHaJbI [0 YBeJIMUEHUIO IIUPHUHBI 0CHOBHOTO (TIEPBOTO) JIeNecTKa B UX
aMIUTUTYOHOM CTIeKTpe:
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JECA:

A
1
L] T T L] ] ] | 1 [}
0 2 4 6 8 10 12 14 16 t, mc
S(t), B
A
2
—
T T T T T 1 T
0 0.03 t,c
S(t), B
A
3
T T T T T 1 —r>
0 1 t, me

L N I B B T
01 2 3 4 5 6 7 8 9 t

o]

Ne 12 TIpounTaiiTe TEKCT U yCTaHOBUTE TIOC/Ie/I0BaTe/TIbHOCTD

Pacronioxkute ciefyolye CUrHasbl 10 yMeHbLIEHUIO LIMPUHBI OCHOBHOTO (TIepBOT0) JiefiecTKa B UX

aMIUIUTYAHOM CIIeKTpe:
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JECA:

A
1
L] T T L] ] ] | 1 [}
0 2 4 6 8 10 12 14 16 t, mc
S(t), B
A
2
—
T T T T T 1 T
0 0.03 t,c
S(t), B
A
3
T T T T T 1 —r>
0 1 t, me

L N I B B T
01 2 3 4 5 6 7 8 9 t

o]

Ne 13 TlpouuTaiiTe TEKCT U yCTaHOBUTE TIOC/Ie/I0BaTe/TbHOCTD

Pacronioxkute ciefyolye CUrHasbl 10 yMeHbLIEHUIO LIMPUHBI OCHOBHOTO (TIepBOT0) JiefiecTKa B UX

aMIUIUTYAHOM CIIeKTpe:
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A
1
T T T T T T T T T }
0 2 4 6 8 10 12 14 16 t, mc
\S(t),B
A
2
S
1 | 1 | I I I T |
0 0.03 tc
S(t), B
S()
A
3
.
— T T T T T T T
0 1 t, mc

Ne 14 TIpouuTaiiTe TeKCT, BbIOEpUTe TIPAaBUIHHBIE OTBETHI U 3alMIINTe apryMeHThI, 000CHOBBIBAIOIIVE BLIOOD
OTBETOB

[Ipo napy curHanoB S1(t)=A-cos(2wt) u S2(t)=B-cos(4wt) MOXKHO CKa3aTb ciefymollee (0AWH WIn
HEeCKOJ/IbKO BEPHBIX OTBETOB):

A. B3auMmHasi 3Heprusi 3TUX CUrHasoB paeHa 0 Ha F000M BpeMeHHOM UHTepBaiie.

b. B3aumMHas 3Heprusi curHanoB S1(t) u S2(t) paBHa npousBesieHHt0 A Ha B.

B. Curnassi S1(t) u S2(t) SBASIOTCS OPTOrOHABLHBIMU TOBKO Ha HTepBase 2wt*4mt.
I". Curnasnst S1(t) u S2(t) SBAAHOTCS OPTOrOHATBHBIMHU.

[O. CurHanst S1(t) u S2(t) ABJSAOTCS OPTOrOHA/ILHBIMU TOJIBKO Ha UHTepBasie 4mt.

Ne 15 IIpounTaiiTe TeKCT, BBIOEpHTE TIpaBU/ILHBIE OTBETHI U 3alMIIMTe apryMeHThI, 000 CHOBBIBAIOIIVE BLIOOD
OTBETOB

[MTponsBonbHas QyHKIMs S(t) MOXKET ObITH TpeJiCTaB/IeHa B BUZIe CYMMBI Psifia CJIeAYIOIIero BU/a:
S(t)=C0-p0(t) + C1-¢1(t) + C2-:p2(t)+ ... + Cn-pn(t)+ ..., ecnu BbITIOJHSIETCS caefytollee (OAUH WU
HECKOJTbKO BEDPHBIX OTBETOB):

A. Bce dyukuuu cuctemsl @0(t), 1(t), ... , pn(t) OPTOrOHAIBLHEI 10 OTHOLIIEHUIO K PACCMAaTPUBAEMOMY
curHany S(t).

B. OHeprus kaxkaoi u3 dyHkuuii cuctemsl 0(t), 91(t), ... , en(t) paBHa Hy/IIO0 Ha BLIODAHHOM BPEMEHHOM
VHTepBase.

B. Bce ¢yukiuu cuctemsl pO0(t), p1(t), ... , on(t) B3aMMHO OPTOrOHA/IbHBI HA BEIOPAHHOM BPEMEHHOM
HHTepBa’ie.

I". DHeprus Kaxaou u3 GyHKui cuctemsl p0(t), p1(t), ..., pn(t) He paBHa HY/IIO Ha BEIOPaHHOM

BPEMEHHOM HWHTepBaJIe.
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. DHeprus Kaxkaon u3 GyHKIMM CUCTeMbI

@0(1), 91(1), ... , n(t)

He pdBHA HYJIIO 3a rpejejaaMnu BbI6paHHOFO BPEMEHHOI'O MHTEPBAdJId.

Ne 16 ITpounTaiiTe TeKCT, BEIOEpHTE TIPaBUJIBHBIE OTBETHI U 3alMIIKTe apryMeHThI, 000CHOBBIBAIOIIVE BEIOOD

OTBETOB

[MTpowu3BonbHas GyHKIMs S(t) MOXKET ObITH TpeJiCTaB/IeHa B BUZIe CYMMBI Psiia CJIeAYIOIIEro BU/a:

S()=C0-p0(t) + C1-¢1(t) + C2-:p2(t)+ ... + Cn-pn(t)+ ..., ecnu BbITIOJHSETCS caefytolee (OAUH WU

HECKOJIBKO BePHBIX OTBETOB)Z

t2
Al @u(Hdt =0

t1
b f: @, (t) * @, (t)dt = 0 npu n=m
B. —‘f Pp(t) - S, (B)dt =0 npu n=m

£2

I. (fun(tjz dt #0

[1

A J.‘!!‘l2 (ﬂn(f) ' 'ff}m(t)df 0 HpH n=m

Ne 17 TIpouuTaiiTe TEKCT U 3aIUIIKNTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

Han curran S(t) = 10-cos ((50-1)t + m/4).

Ormpefenvite MakKCUMaJIbHO JOMYCTUMBIN Tepro (Iar) JUCKPeTH3aLWH JaHHOTO CUrHaja (C yC/I0BUeM

BO3MO>XHOCTH MOCIEAYIOIIETO TOYHOTO BOCCTAHOB/IEHHUA CMI'HAJIA 10 4YdCTOTE, HO JOIMYyCKAIOIIYIO

WCKa>KeHWsI CUTHAJIA TI0 aMIvnTyze U (ase). Pe3ynbTar BeIpa3uTh B MA/UTUCEKYH/IAX.

ITIK-1 - CnocoGen pazpabambieamb cmpyKmypHbie U ()yHKYUOHA/IbHbIe CXeMbl pAOU03/1eKMPOHHbIX cUCmem u
KOMI/1eKC08

Ne 1

Ne 2

Ne 3

HPOHHTaﬁTe TEKCT U YCTaHOBUTE I0C/1€40BaATE€/IbHOCTb

Ananus AMIUVIUTYJHOTO CII€KTPa IMepruoAndeCKOro CUrud/jiad - YCTaHOBUTE ITPABUJIbHYHO
TOC/Ie0BaTeIbHOCTh 1eHCTBUI:

1. TTocTtpoenwue rpaduka crieKTpa.
2. OnpezienieHne repyoja CUrHasia.
3. Onpenenenuie K03(GUIMEHTOB Pa3IOKeHUs.

4. OnpefiesieHye YaCTOT CIEKTPAIBHBIX COCTABJISIOLIMX.
[TpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE
1. B3auMHasi KoppensiliuoHHasi QyHKLIYs

2. ABTOKOppe/ISILIMOHHAs (PYHKLMS epUOANYEeCKOro CUrHasa
3. ABTOKOpPpeALOHHAs (PYHKIIS UMITYTIbCHOTO CUTHAa

A. He saBrnsieTcsi UeTHOU (CUMMETPUYHOIA)

b. fABnsieTcs nepuoguuecKomn

B. 3aryxaert ¢ poCTOM BpeMeHHOI0 C/IBUra
[TpounTaiiTe TEKCT U YCTAHOBUTE TI0C/Ie[0BaTeIbHOCTD

Pa3noxenue B psifi Pypbe - yCTaHOBUTE MIPAaBU/IBHYIO MOC/Ie0BATETBHOCTD J1eCTBHM:

1. Onpenesienrie KO3QQULIEHTOB Pa3JIOKEHNSI.
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Ne 4

Ne 5

Ne 6

Ne 7

2. 3anuck pdAfia B BUJe CyMMBbI CIIEKTPA/IbHBIX COCTABJ/IAIOILINX.

3. Beibop opMmbI pasniokeHusl.

HpO‘-IHTaﬁTe TEKCT, BI)I6EpI/ITe IMpaBU/IbHbIE OTBETHI U 3allUIINTE aPI'YMEHTHI, O6OCHOB])IBEII-OH_[I/IE BI)I60p
OTBETOB

Inist Toro uToOBI CYIIIeCTBOBAJIO pas/oxeHue B psifi Dypbe, GparMeHT CUrHasa JJIUTeNbHOCTBIO B 1 mepuog
JIOJDKEH YZI0BIeTBOPSITH CIeAYIOIIUM YCI0BUSIM (OAUH UK HEeCKObKO BEPHBIX OTBETOB):

A. TIpou3BoaHasi cuTHasa JJo/KHA ObITE OeckoHeuHO AuddepeHipyemMa Ha BEIOpAHHOM WHTEepBaJe.
B. Uncsio 3KCTpeMyMOB JJOMDKHO OBITH KOHEUHBIM.

B. Uncsio pa3peiBOB 1-T0 pofia AODKHO OBITE KOHEUHBIM.

I". YUncro pa3peIBOB 2-TO pofia AOJDKHO OBITH KOHEUHBIM.

. He momkHO OBITH pa3pbIBOB 2-TO Poja.

E. He momkHO OBITE pa3pbiBOB 1-T0 poja.

[MTpouwTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI U 3aIMIIUTE apryMEHThI, 000 CHOBBIBAKOIIME BHIOOD
OTBETOB

OTMeTbTe yTBepXK/eHusi, BepHble AJis enbra-pyHkiuu (QyHkiuu Jupaka):

A. NHrerpan oT (pyHKUMY (ee moniajs) pasHa 0.

B. VnTerpan ot pyHKIMY (ee MI0IIab) CTPEMUTCSA K 6e CKOHEUHOCTH.

B. Wnrerpan ot ¢pyHKIMY (ee momiajs) paBHa 1.

I. SHeprusi GpyHKIMU CTPEMUTCS K OeCKOHeUHOCTH (paBHa 6eCKOHEUHOCTH).

[. PasmepHocTh yHKIMHY [Jripaka paBHa KBa/ipaTy pa3MepHOCTH ee apryMeHTa.

E. Dueprus ¢yHkuyu paBHa 1.

HquHTaﬁTe TEeKCT, BLI6epI/ITe MpaBUJ/IbHbIE OTBEThI U 3allUIIWTe dPr'YMEHTHI, O60CHOBLIBaIOLL[I/Ie BLI60p
OTBETOB

KosdduienTs! TpUroHoMeTpuieckoi ¢popmsl psifia @ypee pacCUMTBIBAIOTCS 110 CAeAYOLMM (hopMysiam
(oAWH WM HEeCKOJIBKO BePHBIX OTBETOB):

A. b, = %ff;fz s(t)cos (nwyt)dt

B an=J_ s(t)cos (nwot)dt

B, = %fﬂTs(t]cos (nw,t)dt
[ a,= %f:r;;s(t]cos (nwyt)dt

. T/2 "
J ¢y =200 semwotdy

E. b, = %f:r;jzs(t)sin (nwyt)dt

[MpouwTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
1. ITeproguueckuii CUrHaN
2. VIMIy/TbCHBIN CHUTHAI

3. F'apmoHnueckoe KonebaHue
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A. HenpepbIBHBII CIIEKTP
B. OpHa criekTpasibHasi COCTaB/ISIOLLAst

B. JIUCKpeTHBIN CIIeKTp
Ne 8 IlpoumTaiiTe TEKCT U 3aIUILINTE pa3BepHYTHI 000CHOBaHHBIN OTBET

Kakot#i ¢usrueckuii poriecc 1iesiecoo0pa3Ho UCIONB30BaTh /IS PelleHvs 33jaud Mepeaun Mosie3HbIX
CUT'HAJIOB Ha pacCTOsIHUE?

Ne 9 TlIpouuTaiiTe TEKCT U 3aIUILIKTE Pa3BepPHYTHI 000CHOBaHHBIM OTBET

Kakne ocHOBHBIE (haKTOpBEI HEOOXOVIMO YUHUTHIBATh IPU BEIOOPE UTMHBI BOJTHBI UCITOB3YeMOT0 B
PaZMOTEXHIYECKOM CHCTeMe 37IeKTPOMarHUTHOTO KosebaHus?

Ne 10 ITpouunTaiiTe TEKCT U 3aIMIIKMTE Pa3BePHYTHIM 000CHOBAHHBIN OTBET
[aiite onpesieneHye TepMuHa «MoAyTUPOBaHHBINA CUTHATI».
Ne 11 TIpoumnTaiiTe TEKCT U 3aIUILINTE pa3BepPHYTHIA 000CHOBaHHBIN OTBET

Kaxkast yactora currasa OyZier COOTBETCTBOBAT /I/TMHE BOJHBI 3CM?
(OTBet nipesicTaBUTHL B Merarepiiax)

Ne 12 TIpouuTaiiTe TEKCT U 3aIMIIMTE pa3BePHYThIM 000CHOBAHHBIN OTBET
Kakast fjivHa BO/THBI OyZIeT COOTBeTCTBOBaTh uactore 10I'T'?

(OtBeT 3anucarb B CAHTUMETPaXx)

Ne 13 TTpounTaiiTe TEKCT, BEIOEpUTe TIPABHUI/IBHBIN OTBET M 3alTULLINUTE apryMeHTbI, 000CHOBBIBAIOIL[HE BEIOOD
OTBeTa

LIndpoBbIM CUTHA/IOM Ha3bIBAOT:

A. CurHai, ipou3BOJIBHBIN TI0 BeJTMYMHE U HeTIPePBIBHBIH 110 BpeMeHH.
B. Curnan, KBAHTOBAHHBIH 110 BeJIMUKMHE U TUCKPETHBIN 110 BpeMeHH.
B. CurHas, KBaHTOBaHHBIH 110 BeJTMUHHE U HETTPEPBIBHBIN 110 BpEMEHHU.

I". CurHarn, Npon3BOJIbHBIH 110 BeJIMUMHE U JUCKPETHBIH 110 BpeMeHHU.

Ne 14 TIpouuTaiite TeKCT, BbIOepUTe TIPABU/IBHBINA OTBET M 3aITULLINTE apryMeHTbl, 000CHOBBIBAIOIL[HE BEIOOD
oTBeTa

B PaArOTEXHUYECKUX U I/IH(i)OpMaLII/IOHHI:IX CucreMax CﬂyqaﬁHblM CHUIrHAJIOM HA3bIBAIOT:

A. CI/IFHEU'[, KOTOpBIﬁ B /1I000I MOMEHT BpPEMEHU MMPUHUMAET KOHKPDETHOE 3HAUEeHHE C HEKOTOpOﬁ
BeposATHOCTHIO OT 0 1o 1.

b. Curnan, /151 KOTOPOTO BBITIO/IHEHA JUCKPETU3aLUs 10 BDeMeHH U KBAaHTOBaHUeE 10 YPOBHIO.
B. Curnan, aMiyIMTyHBINA CIIEKTP KOTOPOTO SIBJISIETCS IUCKPETHBIM.

I". CurHaj, MrHOBEHHOE 3HaueHHe KOTOPOro B JTl000 MOMEHT BPEMEHU U3BECTHO TOUYHO (C BEPOSITHOCTBIO
paBHOM eIHULIE).

Ne 15 TTpouuTaiiTe TEKCT, BLIOEPUTE MTPABU/BbHEIA OTBET U 3aIUIIINTE apTyMeHThI, 000 CHOBBIBAIOIIE BBIOOD
oTBeTa

Kakoii curnan (dbusuueckuii npoijecc) HE MoxeT ObITH TiepejaH Ha pacCTOsIHIE B CBOOOHOM
MPOCTPaHCTBe?

A. MoaynupoBaHHbI# paZiMoCHrHall.
B. DnekTpoMarHuTHoe KosiebaHue.
B. PagroBonHa.

I". Mogynupytolasi HI3KouacTOTHasi orubarormasi.

Ne 16 ITpouuTaiite TeKCT, BbIOepUTe TIPABUI/IBHBINA OTBET M 3aIlTULLINUTE apryMeHTbI, 000CHOBBIBAIOIL[HE BEIOOD
oTBeTa

Cornacao I'OCT 24375-80 «PaguocBsi3b — TepMUHBI U OTIpeZieieHrs» K Auara3oHy paJuoTeXHUKH (K

32



pajuovacToTaMm) OTHOCUTCS CIeAYIOIIWI fuara3oH AJIMH BOJIH:
A. 0.1mm - 100kMm.

b. 3mm - 300kMm.

B. 1m - 100Mm.

I 3I'Ty - 3000I'T L.

O. 1mm - 1xkm.

IIK-3 - CnocobeH ucnosb3oeamnb coepeMeHHble nNaKembl NPUK/AAOHBIX NPOZPAMM 0/151 CXeMOMeXHUYeCK020
MO00e/Upo8aHusi AHA/10208bIX U YU@poebix ycmpolicme, ycmpotiicme ceepXxeblcokux uacmom (CBY) u anmeHH

Ne 1 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE
ComocTaBbTe CUTHa/bl U COOTBETCTBYIOLLME UM BU/IbI CIIEKTPa/IbHBIX IIJIOTHOCTEM:

1. Tlepyoguueckuii curHal.

2. [IMCKpeTHBbIN CUrHAJL.

3. ImnynbCHBINA ((PUHUTHBIM) CUTHAJI.

A. dazoBbliii criekTp Beerza paseH 0.

b. AMNUTY/HBIN CrieKTp Bcerza paseH 0.
B. B 0o01mem ciiydae 6eCKOHEUHBIH CIIEKTP.
I". IleprofyecKuii CrieKTp.

[. JUCKpeTHBII CIIeKTp.
Ne 2 T[IpouuTaiiTe TEKCT U yCTaHOBUTe COOTBETCTBUE
CormnocTaBbTe TepMUHAM MOAXO/SIIIME OIpeZieieHus:

1. 6 - dysukuus (denbTa - GyHKLYSA).
2. ©ynkuMsa XeBucaija.

3. OUHUTHEBINA CUTHA.

A. BeCcKOHEYHO KOPOTKHI CKAUYOK B HY/1eBOIl MOMEHT BpEMEHU C eIMHUUHON aMILIUTY/I0M.

B. BeCkoHEUHO KOPOTKUI 110 BpeMeHH! U 0eCKOHEUHO OO0/IBIION M0 3HAUEHHIO CKAUYOK B HYJIEBOM MOMEHT
BpeMeHH.

B. EAVHWYHBIN CKAuOK B HY/JIEBOM MOMEHT BPEMEHH.
I". CurHas KOHeUHOH [TUTeNTbHOCTH.

[1. BeckoHeuHBIi 10 [IITeIbHOCTH CUTHAJL.
Ne 3 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE
CornocraBbTe TepMUHBI U OIIPe/e/IeHUs:

1. leTepMUHMPOBaHHbIA CUTHAJL.
2. CiiyyaliHbl{ CUTHaJ.
3. ludposoii curHam.

4. UHUTHBINA CUTHAIL.
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A. CurHanm KOHEUHOM JIJTUTETbHOCTH.

B. Curnan, MrHOBeHHOe 3HaueHre KOTOPOTO 3apaHee He M3BeCTHO U MOXKET ObITh Tpe/[CKa3aHo JIUIIb C
HEKOTOPOU BepOSTHOCTHIO, MEHbLIIE eJUHULIBI.

B. CI/IFH&]'I, MI'HOBEHHO€ 3Ha4Ye€HHe KOTOPOro B /110001 MOMEHT BpeMeHHU HM3BeCTHO TOUHO.

I". Curnas, KBaHTOBaHHbIN 110 BeJIMUMHE U JUCKPETHBIN 110 BDEMEHH.
Ne 4 TIpouuTaiiTe TEKCT U yCTAHOBUTE MOC/I€/10BaTe/IbHOCTD

Boiuncnenue BI1® ¢ npopexkviBaHMeM 110 BpeMeHU - OTipefiesiuTe MpaBUIbHYO0 TI0C/Ie/]0BaTe/IbHOCTh
JeUCTBUIA:
1. Beruucnenue 110

2. [JeneHue MaccuBa Ha YeTHbIE U HEUETHBIE MOZMAaCCUBBI

3. Bolunc/ieHure nap CrieKTpaibHbIX KO3 GULeHTOB
Ne 5 IlpouuTaiiTe TEKCT ¥ yCTaHOBHTE MOC/IE0BaTebHOCTD
YacToTHOe [ieTeKTHpPOBaHMe - OTpeZe/nTe PaBU/IbHYIO [10C/Ief0BaTe/IbHOCTh U3 TpeX (1) JelcTBuIL:

1. leTeKTHpOBaHMe - IPUMeHEeHUe JUOLHOI0 JAeTeKTopa
2. Hu3kouacTtoTHas puiibTpanus
3. BeicokouacToTHast (punbTpaLus

4. ITpeobpa3oBaHue YaCTOTHOW MOZAY/ISILINUA B aMITTUTYIHYIO

Ne 6 IIpoumTaiiTe TeKCT, BbIOepUTe TIPABU/IBHBIE OTBETHI U 3aITULINTE apryMeHThI, 000CHOBBIBAIOILHE BEIOOD
OTBETOB

OtmeTbTe yTBepyKeHus, kotopsle 6yayT HE BepHbIMU 77151 LMPOBBIX (GUIBTPOB (OAWH HIIK HECKOJIBKO
BEPHBIX OTBETOB):

A. B HepeKypCUBHBIX IIUPPOBHIX (HHUIBTPaX MPY BEIUUCIEHUSX He UCTIONMb3YIOTCS MTPeABIAYILNe OTCUETHI
BBIXO[JHOTO CUT'HAJA, MPU 3TOM B CxeMe (DU/IBTPa OTCYTCTBYHOT OOpaTHbIE CBSI3U.

b. B 11udpoBbix hUnpTpax ¢ KOHEUHOW UMITYIbCHOM XapakTepuctukou (KM X-dbunsrpax) npu
BBIUMC/IEHUSIX UCTIONB3YIOTCS TIPebIAYIIe OTCUeThl BBIXOJHOTO CUTHAsA, TIPU 3TOM B cXeMe (uibTpa
OTCYTCTBYIOT 0OpaTHBIe CBSI3U.

B. B 1u¢dpoBeix ¢punsrpax ¢ 6eckoHeuyHON UMITyTbCHOM xapakTepuctikoi (BUX-¢duisrpax) mpu
BBIYMC/IEHUSIX UCIIONB3YIOTCS MpebIAYIIHe OTCUeThI BBIXOJHOTO CUTHAA, IIPU 3TOM B CxeMe QUIbTpa
OTCYTCTBYIOT 00OpaTHBbIe CBSI3U.

I". B peKypcuBHBIX LM(POBBIX (pUABTPAxX MPU BEIUMCIEHUSX UCIOMb3YHOTCS MPeAbIAYILHe OTCYeTh
BBLIXO/IHOTO CUT'HasIa, TIPYU 3TOM B CXeMe (H/IBTpa MPUCYTCTBYIOT 06paTHbBIe CBS3U.

Ne 7 TIpouuTaiiTe TEKCT U 3alUILKTE Pa3BepHYTHIA 000CHOBaHHBIN OTBET

Yro 13 cebs MpecTaB/sgeT CrIeKTp JUCKPEeTHOIo CUrHasa (Mo CPaBHEHHIO CO CITEKTPOM HUCXOAHOI0
curHana)?

Ne 8 TIlIpoumraiiTe TeKCT, BBIOEPHTE TIPAaBU/IBHBINA OTBET U 3alTUILNTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
OTBeTa

YeMy paBHO pacCTOSTHHE MEXKY COCEAHUMH KOITHUSIMH CIIeKTpa MCXOJHOTO CUTHAJIA, BOZHUKAIOIIMU TIPU
€ro JMCKPeTU3aLIuU?

A. YacrtoTe fUCKpeTHU3aL1H.
b. [TonoBuHe 4aCTOTHI AUCKPETU3ALUN.
B. Y1BOEeHHOI yacToTe JUCKpeTU3aLuM.

I". Ilepuogy [yiCKpeTH3aruu.

Ne 9 TIpouuTaiiTe TEKCT, BbIOEPUTE TIPAaBU/IbHBIE OTBETHI U 3aMUIINTE apTyMEHThI, 000CHOBBIBAIOIIIVE BLIOOD
OTBETOB
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[nst undpoBbIX GUIETPOB C KOHEUHON UMITY/IbCHOU xapakTepucTukoi (K X-punsTpoB) BepHO
crefytoiiee (HeCKObKO BEPHBIX OTBETOB):

1. imeroT 0bpaTHYIO CBSI3b

2. He uMeroT 00paTHbIX CBsizel

3. YuuThIBaIOT B PacueTax TeKylljee 3HauUeHHe BbIXOJHOTO CUTHA/a
4. SIBnsit0TCS YCTOMUUBBIMU

5. Bcergja uMeroT 6eCKOHEUHBIH TIepeXoIHbIi TpoLiecc

Ne 10 TTpouunTaiiTe TeKCT, BBIOEpUTE TIPAaBU/IHHBIE OTBETHI U 3alMIINTe apryMeHThI, 000CHOBBIBAIOIIIVE BLIOOD
OTBETOB

OTMeTETe YTBePKeHHs, KOTOpble OyAyT BepHBIMU /1Sl L(POBBIX (GHUILTPOB (OAUH WA HeCKOJIBKO
BEPHBIX OTBETOB):

A. B HepeKypCHBHBIX LIU(PPOBBIX (DUIBTPAX TPU BIUMC/IEHUSIX HE UCTIONB3YIOTCS TPebIAYIIe OTCUEThI
BBIXO/IHOTO CUT'HaJIa, TIPYU 3TOM B CXeMe (U/IBTPA OTCYTCTBYIOT 0OpaTHBIE CBS3U.

b. B 1n¢poBeIX (pUIbTpax C KOHEUHON UMMY/IbCHON XapakTepucTukor (KN X-dunerpax) npu
BBIUMC/IEHUSIX UCTIO/IB3YIOTCS TIpebIAYIIIe OTCUeThl BBIXOJHOTO CUrHasa, IIPU 3TOM B cXxeMe (uibTpa
OTCYTCTBYIOT 0OpaTHBIe CBSI3H.

B. B nucpoBbIX GUIETpax ¢ 6eCKOHEUHOM UMITY/IbCHOM XapakTepucTukol (BUX-dunbTpax) npu
BBIUNCJIEHUSIX WCITO/B3YIOTCS TIPEBIAYIITE OTCUeTHI BLIXOJHOTO CUTHAJIA, TIPY 3TOM B CXeMe (UIBTpa
OTCYTCTBYIOT 0OpaTHbIE CBSI3U.

I". B pekypcHBHBIX IIU(GPOBBIX GUIBTPaX MPH BEIYUCIEHUSX UCTIONb3YIOTCS MPeAbIAYIIe OTCUeTh
BBIXOZIHOTO CHTHAJIa, IIPH 3TOM B CXeMe (U/IbTPa MPUCYTCTBYIOT O0paTHBIE CBSI3M.

Ne 11 TIpoumTaiiTe TEKCT, BBIOEPHTE TIPABU/IBHBIN OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Kaxkoe yTBep>xJeHue BepHO /ijIs1 CTIeKTpa I1epHoNUeCKoro AUCKPeTHOrO CUrHaa?

A. CrieKkTp nepuoZuueckoro AUCKpPeTHOro CUrHajia COCTOUT M3 OJHOMW CIeKTpaJbHOW COCTaB/IsAOLLEel Ha
yacTote, 0OpaTHOM MepUOAY JUCKPETHOTO CUI'HAJA.

b. CHEKTP rnepruoanveCKoro JUCKpeTHOro CMraasia paBHOMepHLIﬁ B OECKOHEUHOM I10/I0Ce YaCTOT.

B. TlepuosuuecKuii AUCKPeTHBIN CUTHA UMeeT CIIJIOIIHOMN HeTlepUuoAnYecKril CrieKTp B OeCKOHeUHOH
TI07I0Ce YacToT.

I". IleproguuecKuii JUCKPETHBIN CUTHA/I UMEeT NMepUoAUYeCKUN AUCKPETHBINA CIIEKTP.

Ne 12 TIpouuTaiiTe TEKCT, BbIOEPUTE TIPABU/IbHBIN OTBET U 3alUILIUTE APTyMEHThI, 000CHOBBIBAIOIIIHE BEIOOD
oTBeTa

C,E[BI/IHYTBIG KOTIWH CII€KTPa CUT'HdJ/Id, BO3HUKAIOIIWE TTPXU €ro AUCKPpeTHU3aljnu, 6y,£[}7T rnepecekarbCd, eC/iun:
A. YactoTa AUCKpeTHU3dlun 0oJ1BIIIe BerHeﬁ I‘paHH‘—IHOﬁ YdCTOThI B CIIEKTpE CHUI'HAJIA.

B. YacToTa gucKpeTH3anyi Kak MUHIMYM B /iBa pa3a OoJblile BepXHell TPAaHUYHOM YaCTOTHI B CITEKTPE
CHUTHaja.

B. YacToTa AvcKpeTU3aLMu MeHblle YIBOEHHON BepXHell rpaHWYHOM YacTOThI B CIIEKTpe CUrHasla.

I". YacToTa JUCKpeTU3aLMU He COBMAaJaeT C BepXHel rPaHUUHOM YaCTOTOM B CIIEKTPe CUrHasIa.

Ne 13 TTpoumTaiiTe TEKCT, BBIOEPUTE TIPABU/IBHBIN OTBET U 3alTUILUTe apryMeHThl, 000CHOBBIBAIOIIIHE BEIOOD
oTBeTa

CriekTpanbHas IJIOTHOCTb CBEPTKU 2-X CUTHA/IOB PaBHA:
A. CymMMe crieKTpasibHbIX MJIOTHOCTEM 3TUX CUTHAJIOB.
b. Ilpor3BeieHNIO CMIeKTPaIbHBIX IVIOTHOCTEM 3TUX CUTHAJIOB.

B. CBepTKe clieKTpa/bHbIX IIJIOTHOCTEN 3TUX CUTHAJIOB.
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I". CBepTKe 0JJHOTO CUTHAaJa CO CIIeKTPaJbHON QyHKIMeH Apyroro cCUrHasia.
Ne 14 TIpouuTaiiTe TEKCT U 3aIUIIINTE Pa3BePHYTHIM 000CHOBAHHBIN OTBET

CdopmynupyiiTe 0CHOBHBIE IOCTOMHCTBA M HEIOCTATKH LM(POBO 00pabOTKY CUTHAIOB.
Ne 15 TTpouuTaiiTe TEKCT U 3aIUIIKNTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

I/ KaKUX CUTHA/IOB MTPUMEHSIeTCsT AMCKpeTHoe TipeobpasoBanre Pypre (AI1D)?
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