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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
be3pykoB Anekcangp BiagumMupoBuy, K.T.H., CTapLLUNil HAyYHbIN COTPYLHUK,
JIOLIeHT

Kadenpa 4 PAJVNOSJIEKTPOHHBIE CUCTEMBI YIIPABJIEHUSA
CrykanoBa AnHa CepreeBHa, CTapIIIHH MperofiaBare/ib

IIporpamma paccMoTpeHa
Ha 3ace/laHuU Kadepbi-pa3paboTurka
paboueii mporpammel 14 PATMOI/TIEKTPOHHBIE CUCTEMbBI YITPAB/IEHUSA

3aBepaytoiwmii kKadeapoii Crpaxos C.1O., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laHNU BBITYCKaroIei Kade bl

N4 PAANODJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBenyromumii kadenpoii Crpaxos C.HO., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INPOPOBASA OBPABOTKA CUT'HAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-2 — crocoOHOCTh pa3pabaThiBaTh CTPYKTYPHble W (PYHKI[MOHAJbHBIE CXE€MbI Pa/IM03/IEKTPOHHBIX
CUCTEM U KOMILJIEKCOB, a TaKXXe TPUHILUMMAJ/IbHBIE CXeMbl Pa/M03/IeKTPOHHBIX YCTPOMCTB C MpUMeHeHHeM
coBpeMeHHbIX CATIP v nakeToB NpUKJ/IaJHbIX ITPOrpaMM

TICK-6/23 — criocobHOCTh pemarh 3aZiauy ONTUMH3aliy CYLIeCTBYIOIMX U HOBBIX TEXHUUECKUX PelleHHi B
YCJIOBUSIX alipMOPHOM Heorlpe/ie/IeHHOCTH C NpUMeHeHHeM NaKeToB MPUKIaJHbIX TPOrpamMm

[ICK-7 — CrmocoOHOCTb K peasu3alyy TMPOrpaMM SKCIIepUMEHTalbHbIX HMCC/IeJOBaHUM, B TOM UHC/Ie B
peXXuMe y/laZeHHOTO [OCTYyIa, BK/IOuas BbIOOp TeXHHUUECKUX CpeZACTB, 00pabOTKy pe3y/bTaToB U OLIEHKY
TIOTPeLIHOCTH 3KCIIepUMEeHTaTbHBIX JAaHHbIX

OIIK-2 — CrmocoOHOCTb BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTb Mpo0sieM, BO3HHUKAIOIIUX B XOfe
npodecCOHaNbHON [1esITe/IbHOCTH, U IPUMEHSATh COOTBETCTBYIOLMN (pH3MKO-MaTeMaTUUYeCKuil anmapar f/s
vx (hopManv3alyy, aHaav3a U MPUHATHS pelleHus

OIIK-3 — CrmocoOHOCTb K JIOTUYeCKOMY MBIIITEHHIO, 000O0IIeHNI0, TMPOTrHO3UPOBAHHUIO, ITO0CTAaHOBKE
WCC/IeJoBaTebCKUX 33J@ad M BBIOODY TIyTeld WX [OCTW)KeHWs, OCBOeHWI0 paboTbl Ha COBpeMeHHOM
W3MepUTeIbHOM, [JUarHOCTUYeCKOM W TEeXHOJIOTHUeCKOM 000pyJOBaHWH, WCTIONB3YeMOM [ijisi  PeLIeHHs
pas3MUYHBIX HAyYHO-TeXHUYEeCKHX 3ajad B 007acTW PpajiMo3/1eKTPOHHON TEeXHWKHM U HMH(OPMal[MOHHO-
KOMMYHMKAL[MOHHbIX TeXHOJIOTUil

OIIK-4 — cnocoGHOCTh TIPOBOAWTE JKCIIEPUMeHTalbHble UCCIeJ0BaHNsl U BIaJleTb OCHOBHBIMU TpHEMaMy
06paboTKU U Ipe/icTaB/IeHus] SKCIIepUMeHTaIbHBIX JJAHHbBIX

OIIK-7 — crocobHOCTh TOHUMAaTh TMPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJOTHHA U
WCTIOb30BaTh X JJIs pellleHus 3a/iad rpodeCcCUoHaIbHON JesiTeTbHOCTH
OIIK-8 — criocobHOCTE MCIIOMb30BaTh COBpEMeHHBIE IPOrpaMMHBIE WM HMHCTPyMEHTasbHble CpefCcTBa

KOMITBHOTEPDHOI'0O MO e/TMPOBAHUSA AJI DELIE€HWs PA3/IMYHBIX UCC/Ie40BaTe/IbCKUX U HpOCl)eCCI/IOHa]'[LHLIX 3a1a4

@®opMHpOBaHH1IO KOMIIETEHIIUI CTYKUT JOCTIKEeHHE CIIeyIOIUX Pe3y/IbTaToB 00pa3oBaHMUsI:
IICK-2

3HAHUS:

MeTO/bl OLeHWBaHWsI [apaMeTpPOB CHUTHAJIOB, MOCTYIAUMX C W3MepUTe/NbHOM armaparyphl, B
YCJIOBUSIX TIOMEX;

YMeHus:

noz0vpaTth TeXHHUUYeCKWe M IpOorpaMMHble CpeACTBa M aJTrOpPUTMbl [JIsi TOMydeHHs! 3(heKTUBHBIX
OL|eHOK TTapaMeTpOB CHI'HAJIOB;

HABbIKU:

paboTa C COBpeMEHHBIMH alMapaTHBIMK W TPOTPaMMHBIMUA CpeACTBaMU 00pabOTKM CHUTHA/IOB
M3MepUTe/IbHOM arraparypsl B SKCIIePUMeHTe 1 Ha TIpoLiecce.
IICK-6/23

3HAHUA:

MeTOoZibl OL|eHMBAHHs I[apaMeTpPOB CUTHAJIOB, TIOCTYMAMOUIMX C M3MEpPUTeNbHOM armaparypel, B
YCIIOBUSIX TIOMEX;

CpeJCTBa U aTOPUTMBI BLITIOJTHEHHST OCHOBHBIX OTepaLfii TepBUYHON 00pabOTKM CHTHAOB;

YMeHus:

MoAOUpaTh TexHWYeCcKWe W TIPOrpaMMHBbIE CPeACTBA W aJATOPUTMBI AJIsi TIOMyueHHs 3PQeKTUBHBIX
OL|eHOK ITapaMeTpOB CUTHaJI0B M3MepUTe/IbHOM anrapaTypbl B HAyUHOM SKCIIepUMeHTe U Ha Tpoljecce;

HABbIKU:

paboTa C COBpeMEHHBIMH alMapaTHBIMK M TPOTPaMMHBIMU Cpe/icTBaMU 00pabOTKM CHUTrHA/IOB
M3MepUTe/IbHOM alnaparypbl B SKCIIepUMeHTe.
IICK-7

3HAHUSA:

OCHOBHbIE MeTOAbI NepBUYHON 00pabOTKH CUTHAIOB;

MeTO/Ibl OLleHHBaHUs I1apaMeTPOB MOCTYMAOIIMX C MU3MePUTEeIbHOM anrapaTypbl CUTHA/IOB B YCIOBUSX
TIOMeX;

YMeHusi:

MIPUMEHSITh Ha MPAKTUKe MeTO/bl OLleHKU (DaKTOPOB, B/IUSIIOLIMX HAa KaueCTBO Pe3y/ibTaToB 00pabOTKU
JJaHHBIX KCTIEPUMEHTa;

HaebIKU:

pacueTHbBIX U UCCIIe/|0BaTe/IbCKHX TIPUEMOB paboThI;

paboTel € COBpeMeHHBIMM ammapaTHBIMA M TPOrpaMMHBIMK  CpeJCTBaMH 00pabOTKM CHTHA/IOB
M3MepUTe/bHOM arnaparypbl B KCIIepUMeHTe.
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OIIK-2

3HAHUS:

OCHOBHbIe MaTeMaThueCcKre MPUHLUIBI ¥ (U31YeCKYI0 TIOJ0IIeKy LU(poBoi 06pabOTKK CHIHANOB;

YMeHUsi:

NPUMEHSTh MaTeMaTHUeCKUH arrapar /ijisi aHa/ii3a U CUHTe3a CUCTeM LU(pPOBOii 06pabOTKK CUrHAIOB;

HAebIKU:

MPOM3BO/IUTD PACUET XapAKTEPUCTHK M TTAPaMETPOB, HEOOXOAUMBIX [i/isi pa3pabOTKH aJrOPUTMOB.
OIIK-3

3HAHUS:

OCHOBHbIe TIPHHLIMITBI LIU(PPOBOI 00pabOTKH CUTHAIOB;

YMeHUsi:

NPUMEHSATh TeOPeTUYECKHE BBbIBOZALI TEOPHM [IJIl aHA/IM3a U CHHTe3a CHUCTeM LU(pOBOH 00paboTKu
CHUTHAJIOB;

HABbIKU:

MPaKTUYeCKOTO TMPUMeHeHHs] TeopuH IU(GpPOBO 0OpPabOTKM CHUTHA/OB /s peanu3aluu [U(pPOBBIX
CHUCTEM.
OIIK-4

3HAHUS:

OCHOBHbIE 33/lauM U Cpe/iCTBa L(poBOK 06pabOTKK CUTHAJIOB,;

YMeHUs:

peann3oBbIBaTh Oa30BbIe ATOPUTMBI 00pPabOTKH CHTHANOB;

HABbIKU:

pa3pabaTbiBaTh a/JTOPUTMBI, CTPYKTYPHBIE U (DYHKLIMOHA/IbHBIE CXeMbI L(POBOI 06pabOTKKM CUTHAIOB,
00ecreurBaroIe BBITIOJHEHNE 3a/IaHHBIX TpeOOBaHUH.
OIIK-7

3HAHUA:

TIPUHIIUITBI, OCHOBHBIE a/ITOPUTMBI U YCTPOUCTBA 1MpoBoli 00paboTKN CUTHAIOR;;

YMeHUsi:

TIOCTPOEHME CUCTEM Pa3/IMYHBIX TUIIOB M 00ecrieyeHre pa3imuHbIX Crioco00B 00paboTKK MH(pOpPMaLWY;

HA8bIKU:

pelieHus 3aa4 00pabOTKU JaHHBIX C TIOMOIL[bIO CPEJICTB BHIUMC/IUTETbHON TeXHUKH.
OIIK-8

3HAHUSA:

MaTeMaTHyecKoe OIKMCaHWe [JUCKPeTHBIX CHUCTeM W CUTHAJOB M METOAbl WX [JUCKPETHOTO
rpeobpa3oBaHus;;

YMeHUsi:

MPOBO/IUTh MaTEMaTHUeCKOe MO/Ie/TUPOBAHKE C TIOMOIIIbIO TIPUK/IA/IHBIX TIPOrPaMM;

HABbIKU:

peasiM30BbIBaTh KOHKPETHBIE MOJEIH (U3NUYeCKUX CUTHAsIOB, TPOBOJUTH BPEMEHHOM, CITeKTPaIbHBIN
aHa/n3, pacueT rapameTpoB (HUIBTPOB TI0 3aJlaHHBIM TPeOOBAHUSIM C TIOMOLIBIO TIPUK/IaJHBIX MTPOrPaMM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa IUGPOBASI OBPABOTKA CUTHAJIOB siBnisieTcsi TUCIMTUTMHON 00A3aTe TbHON
yacTu 6/10Ka 1 nporpamMMeI TIOATOTOBKHM TI0 HaripaBsieHuto 11.05.01 PaduosnekmpoHHble cucmembl U
KOMIN/IEKCBl.

CopeprkaHue JUCIUTITHBI SIBIISITCSE JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MUKPOITPOIIECCOPHBIE YCTPOUCTBA, CTATUCTUYECKASA PAINOTEXHUKA,
PAAIMOTEXHUYECKUE IEIITA 1 CUT'HAJIBI.

Cojiep>kaHue [UCLIUIIMHBI SIBASIETCS OCHOBOM 1151 ocBoeHus auciuniauH: OCHOBbI TEOPUUA
KOANPOBAHUS, KPUIITOTPA®UN U IIEPEJAYN WH®OPMAIINU, IMPOEKTUPOBAHUWE
OU®POBBIX CUCTEM HA IVINC, IN®POBOE TEJIEBUJEHWE.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-1 — CnocobeH npe/iCTaBUTh afieKBaTHYH) COBPEMEHHOMY YPOBHIO 3HAHWH HayuHYIO KapTUHY
MUpa Ha OCHOBe 3HaHUsI OCHOBHBIX I10/I0)KEHUH, 3aKOHOB 1 MeTO/IOB eCTeCTBEHHBIX HayK 1 MaTeMaTUKU

¢ OIIK-3 — CrniocobeH K JIOTHUeCKOMY MBIIIIEHH0, 0000111eHHI0, IPOrHO3UPOBAaHMIO, TIOCTAHOBKE
MCCIIe/I0BaTe/IbCKUX 3a/lau U BHIOODY IMyTel UX JOCTHKeHHs], 0CBOEHHIO pabOThI Ha COBPEMEHHOM
M3MepHUTeTbHOM, TUarHOCTUUeCKOM U TeXHOJIOTMYeCKOM 000pY0BaHUH, UCTIO/IB3YEeMOM [JIs peLeHus
Pa3/IMUHBIX HAYYHO-TEXHUYEeCKUX 3aJa4 B 00/1aCTH PaJji03/1eKTPOHHOM TeXHUKU M MH(POPMALMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOIOTHH

¢ OIIK-4 — CriocobGeH NpOBOAUTE SKCIIePUMEHTa IbHble NCCIIel0BaHNs U B/Ia/ieTh OCHOBHBIMH IIpHeMaMu
06paboTKN ¥ IpeicTaB/IeHus] SKCIIepUMeHTaTbHBIX JJAHHBIX

¢ OIIK-5 — CriocobeH BBITIOHATH OMBITHO-KOHCTPYKTOPCKHE PabOTHI C yueToM TpeboBaHMH
HOPMAaTHUBHBIX /JOKyMEHTOB B 00/1aCTH Pa/IM03/IeKTPOHHOM TEXHUKH U UH(OPMAIOHHO-
KOMMYHHKAL[MOHHBIX TeXHOIOTHH

¢ OIIK-8 — Crnioco6eH UCIOMb30BaTh COBpEMeHHbIe ITPOrPaMMHbIE ¥ MHCTPYMeHTa/IbHbIe CPeZiCTBa
KOMIIbIOTEPHOI'0 MO/Ie/IMPOBaHUS /i/1s1 PellleHus] pa3/IMuHbIX UCC/le[,0BaTe/IbCKUX U NPO(eCcCHOHANIbHbIX
3aza4

¢ TICK-1 — CriocobeH oCyIecTBISTh aHaIW3 COCTOSTHHS HAYYHO-TEXHUUECKOU TIPOOJIeMBI, OTIPe/IeNSITh
L|eJTU 1 BBITIOHATH NTOCTAHOBKY 3a7iad IIPOeKTUPOBaHUS

e TICK-2 — CniocobeH pa3pabaTbiBaTh CTPYKTYPHbBIE U (PyHKIIMOHA/IbHbBIE CXeMbI PaZIM03/IeKTPOHHBIX
CUCTeM U KOMIIJIEKCOB, a TaK)Ke TIPUHLUMHAIbHbIE CXeMbl Pa/JM0371eKTPOHHBIX YCTPOMCTB C
npuMeHeHreM coBpeMeHHbIX CATIP 1 makeToB NpHKJ/IaJHBIX IPOrpPaMM

¢ TICK-3 — CnocobeH 0oCyIIeCTB/ISATh IPOEKTHPOBAHME KOHCTPYKIIMH 3/IEKTPOHHBIX CPEZICTB C
npruMeHeHneM coBpemeHHbIX CATIP 1 makeToB NPUK/IaJHBIX TPOrPaMM

¢ TICK-4 — CrniocobeH pa3pabaTbIBaTh I[U(PPOBLIE PAAUOTEXHUUECKUE YCTPOMCTBA HAa COBPEMEHHOM
LU(POBOM 3/1leMeHTHOM 0a3e C UCI0/Ib30BaHNEM COBPEMEHHBIX MAaKeTOB MPUKJ/IAHBIX ITPOrpaMm

¢ TICK-5 — CnocobeH BBHITIONHATL MaTeMATHUeCKOe MO/IeTUPOBaHNE 0ObEKTOB U TIPOLIECCOB 10 TUITOBBIM
MeTO/IMKaM, B TOM UHCJle C UCI0Jb30BaHHeM CTaHZAPTHBIX MaKeTOB MPUK/IaJHbIX TPOrpamMM

¢ TICK-6/23 — CrniocobeH pellaTh 3ajaui ONTUMHU3AI[HU CYL[ECTBYIOIIUX W HOBBIX TEXHUUECKUX PeIleHUH
B YC/IOBUSIX allpMOPHOM HeoIpe/ie/IeHHOCTH C IIpUMeHeHHeM [1aKeToB MPHK/IaJHbIX [IPOrpaMM



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue
pa3aesioB U
JUAAKTHYeCKHX
eJMHHUL}

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOI opme

BCEI'O
Jlekuuu
IIpakTHyeckue
3aHATHA

CamocrosiTebHas
pabora cTyaeHTOoB

®dopmupyemast
KOMIeTeHIus, %

IICK-2

TICK-6/23

IICK-7

OIIK-2

OIIK-3

OIIK-4

OIIK-7

OIIK-8

Paspen 1. Beepenue.
1.1 CpaBHeHue
QHA/IOrOBBIX U
LH(POBBIX METOZOB
06pabOTKH CUrHAIOB.
1.2 INpeumyijectBa U
He/[0CTaTKK LU(poBoit
06pabOTKH CHTHAOB.
O61acTy pUMeHeH s
u BosmokHoctu LJOC.

18

10

10

10

10

10

10

10

10

10

Paspen 2.
JIuCKpeTHBIE
CHrHamsl 2.1.
JlcKpeTusaLus
HerpepbIBHbIX
CHUTHAJIOB.
JIMcKpeTu3aLys Kak
YacTHeIH cyvai
MOZY/ISALIUN.
AHa/mTHYeCKoe
onucaHue
JIMCKPeTH3UPOBaHHbBIX
curHanoB. CrieKTpsbl
IMCKPEeTU3UPOBAHHBIX
CHUrHanos. 2.2. Z -
npeo6pasoBaHue
IMCKPEeTH3UPOBaHHBIX
CHUTHA/IoB.
Ipeo6pa3oBaHue
Jlannaca
IMCKPeTH3UPOBAaHHOTO
CHUTHarna.
IIpeacraBneHue
IMCKPeTU3UPOBaHHbBIX
CHTHAJIOB B
KOMITTIEKCHOM
TJIOCKOCTH.
CooTHollIeHre MeXAy
TMJIOCKOCTBIO P 1
TMI0CKOCTEIO Z. Z -
npeoGpasoBanue.
O61e COOTHOLIEHUST
Me)K/ly CUTHa/laMi U
TO/IOXKEeHUAMH
nostocoB. ObparHoe Z
- nmpeobpa3soBaHue.
CgoiicTBa Z -
rpeo6pa3oBaHusl.

15

10

10

10

10

10

10

10

10

Pazpen 3.
JIucKpeTHBIe
cucremsl. 3.1.
OCHOBHbIe CBOKCTBa
JICKPETHBIX CHCTEM.
CocraBHble 37eMeHTbl
JIMCKPETHBIX CHCTEM.
‘YpaBHeHue
JIUCKPETHOM CHCTeMBI.
PasHocTHEIE
yPaBHEHUs 1
TiepeziaTouHbIe
dyHKIMM.
PexypcuBHble u
HepeKypCHBHbIE
LM(ppPOBbIE GUITBTPBIL.
TTontockl U Hy/M
TiepeZlaTOuHbIX
yHKLH.
YCTOHUMBOCTH
L(POBBIX (PUILTPOB.
YacroTHas
XapaKTepHUCTHKa U ee
CBfI3b C Nepe/JaTOYHON
dyHkupel u
HMITy/IbCHOU
XapaKTepUCTUKOM. 3.2.
DopMBI peanu3aLin
L(bPOBLIX (PUILTPOB.
Ilepexog oT

repezlaTOuHOM

25

12 4 8

13

20

20

20

20

20

20

20

20
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(yHKLMM K CTPYKTYpe
¢unbrpa.
Kanonunueckast u
HeKaHOHUuecKas
dhopmbl peanusanyu
L(POBBIX (PUIBTPOB.
IMocnepoBarenbHast,
rapasiesibHas,
6uKBazpaTHasi,
KackazHasi GopMbl
peamu3ayu LD,

Paspen 4. Metoasl
CHHTe3a U(POBBIX
¢unbTpos. Pasnen 4.
Mertopp! cuHTe3a
LM(POBBIX GUILTPOB.
4.1. CunTe3 L(pOoBBIX
(UIBTPOB € KOHEYHOU
HMITy/IbCHOU
XapaKTepUCTUKOM.
Hepekypcupheie LI® ¢
uHeliHoOH PUX.
MuHuMasbHo-(a3oBble
HepeKypCHBHbIE
$unbTpel. OCHOBHBIE
STanbl
IPOEKTHPOBAHKS
HepeKyPCHBHBIX
¢$uaeTpOB.
®dopmynupoBKa 3a5a4
annpoKCUMaLH,
KpUTepHH. MeTozp!
pellieHus 3a/1a4
annpoKcUMaLuu. 4.2.
CuHTe3 LudpoBbIX
¢uIBTpOB €
6eckoHeuHoit
HMITy/IbCHOU
XapaKTepUCTUKOM.
OCHOBHBbI€ IPUHLMIIBI
npeobpasoBaHusi
HeIpepbIBHBIX
¢$uneTpOB B L pPOBEIE.
TIpsimoe Z -
npeo6pasoBaHue.
BunuHeiinoe
npeoGpasoBaHye.
ArnmnpoxcuManysi B
poriecce CHHTe3a
PEeKyPCHUBHOTO
LudpoBoro ¢pumbTpa.
AHanuTHueckue
MeTO/bI CHHTe3a
PEeKyPCUBHBIX
L1(POBBIX (GUILTPOB.
Onpegenenue
riepesjaTOuHON
yHKLMM
PEeKypCHUBHOTO
LubpoBoro ¢uabTpa ¢
TIOMOLLIBIO
6uHeHOTO
npeo6pa3oBaHus HA
TI9BM. 4.3. Dddexrs
KBAHTOBAHUSI U ILIyMbI B
L®. Oumbku,
CBsI3aHHBIe C KOHEUHOMN
paspsiaHocThio AY LId.
OmwnbKY OKpYI/IeHUs 1
yceueHust

k03¢ duLeHToB
I1epe/jaTOuHbIX
¢dyHkmii L. OreHku
IIyMOB KBaHTOBaHHsI
BBIXOZJHOTO CUT'Ha/a B
11®. Ouenka
/iMarna3oHa U3MeHeHHUst
curHana B L®.

20

10

10

20

20

20

20

20

20

20

20

Paspen 5.
TIpeoGpa3oBanue
CHIHAJIOB B
JIMCKPeTHBIX
cucremax. 5.1.
JluckpeTHOe
npeobpasoBaHye
Dypee. Ob6mme
cBesienusi. ITepexos ot
00BIYHOTO K
JIMCKPETHOMY
ripeo6pa3oBaHUIO
Dypee. CBoiicTBa
JI1d. Anroputm
Berumcienus 1P,
BosmoxxHoCTH
NpUMeHeHHst
anropurma JAT1® gnist
Boruncienust OZI1d.
TTonsitre 0 GBICTPOM
npeo6pasoBaHIK
®Dypre. CBoiicTBa
anropurma BI1® c
OCHOBaHHeM 2 U
MPOPEeKUBaHUEM T10

18

10

10

10

10

10

10

10

10

10
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BpeMeHH. 5.2.
BosmoxHble
TIpUMeHEeHHsT
anroputmoB BIT®.
JIicKpeTHast CBepTKa U
ee BBIUNC/IEHHe.
Kpyrosas cBepTka.
JInHeiiHasi cBepTKa.
MeTozb! GbICTPOTO
BBIUNC/IEHUS] CBEPTKU.
CrieKTpasbHbIN aHa/MM3
c npumeHeHueM BII®.
HeKOTOpbIe
XapaKTepPUCTHKH
CreKTpaJbHOro
aHamm3a. OcobeHHOCTH
CreKTpaabHOro
aHa/M3a CIy4aiHbIX
rporieccos. 5.3.
JIBymepHasi o6paboTka
curHanos. [Tonarue o
ZIByMepHO# LIN(POBOit
06paboTkKe CHrHaoB.
JIBymepHble LdpoBble
CHCTeMBI ¥ CUTHaJIbL.
JIBymMepHbIe
pasHOCTHbIe
ypaBHeHus1. [IBymepHOe
Z - npeobpa3soBaHue.
JiBymeproe JT1D.
JBymepHble BUX 1
KUX ¢unsrpsl.

Paspen 6. MeTtopab!
HeJIMHeHHOH
nudpoBoii 06paboTku
CHrHanos. 6.1.
LlubpoBble MeTozbI
[leTeKTUPOBAHHS
curHanos. [Toctpoenne
CHHXPOHHBIX
L(POBBIX [1ETEKTOPOB.
TlorperHocTs OLIeHKU
aMIUTUTY/Ibl CUTHa/Ia
1MPOBBIM METOZOM.
BusiHue mymoB Ha
OLIEHKY aMIUTUTY/ABI
curHana. IToctpoenne
(a3oBbIX LIUPPOBBIX
[IeTEKTOPOB.
TMorpeHoCTb OLIeHKH
(asbl curHana
1POBLIM METOZOM.
BusiHye mymoB Ha
OIIeHKY (ha3bl CHTHasIa.
6.2. TTpeobpa3oBaHust
CIIeKTPa CHTHAJIOB.
IlepeHoc cniekTpa
curHana. iueepcust
CrIeKTpa CHTHaJIa.
Bocxopsiye u
HUCXOZSILIHe
JIMCKPeTHbIe CHCTEMBI.
OKcrnaHziep U
KOMIIPEeCCOp YacTOThI
JUcKpeTH3anuu. 6.3.
TomomopdHast
06paboTKa CHUrHaioB.
CymHocTb
roMoMopdHOit
06pabOTKH CUrHAIOB.
Bosmoxunoctu
[IpUMeHeHHUst
romMoMopdHO#t
06pabOTKH CUrHAIOB.
O61aCcTH TPUMeHeHHUst
U CIIOJIb30BAHHS
roMoMopdHOH
06paboTKu.

10

10

10

10

10

10

10

10

10

Paspen 7.
TIpuMeHeHHe MeTO0B
udpoBoii 06paborku
CcUrHanos. 7.1.
TTpumenenue LIOC ans
aHa/IM3a, CUHTe3a 1
repeziaun 3ByKOBBIX
CUrHasoB. BivsHue
ALTT u IAII Ha
KauecTBO 3BYKOBbIX
curHasnos. O6paboTka
LM(POBBIX 3BYKOBBIX
curHanos. Ludposas
3aITUCh 3BYKOBBIX
curHasos. [Tpobiema
Tiepeziaun MporpaMm ¢
OMOLLbIO
pajMoBeLaHust.
Brusinye omm6oK,
BO3HHKAIOILMX NPU
riepeziaue Ha KauecTBO
3ByKa. 7.2.
ITpumenenue LIOC pist
aHa/IM3a, CUHTe3a 1
repeziaun peyeBbixX
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10

10

10

10

10

10

10

10

10
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curHanos. Mogenb
06pa3oBaHus peun.
KparkoBpemeHHbIit
CreKTpasIbHbIN aHa/n3.
Cucrema aHa/M3a-
CHHTe3a peuy,
OCHOBaHHasl Ha
KpaTKOBPEMeHHOM
CreKTpaabHOM
anammse. OcobeHHOCTH
aHa/M3a peuu.
TTonocHbIit BOKozep.
DOPMaHTHBII CHHTe3
peun. CrcTembl
PeUeBOro OTBeTa Jist
BBIUNC/IHTE/TbHBIX
MalluH. 7.3.
ITpumenenue 110C B
Pa/IMo/IOKaLH.
Peanuzauus
COI7IaCOBAHHOTO
¢unsTpa. [pumep
cucreMbl IUGPoBoit
06paboTK! CUrHANIOB
PajiMo/I0KaTopa.
Lindposas o6paboTka
CHUTHAJIOB B CHCTeMax
CAL. Paguonokarop ¢
CHHTe3MPOBaHHOM
arepTypoil.

Paspen 8. Mopynsauust
NpH nepejaue
nudpoBoit
uHpOpMaLUH U
MHOI'0CKOPOCTHast
00paboTKa CHrHAJIOB.
8.1. Mopaynsiuus 1
J1eMOZY/ISILHS.
KsagparypHas
Mopynstpst. Crioco6b!
MOJLY/ISILIMH TIPK
nepesiaue LUGpoBOM
HH(pOpMaLK:
YyacToTHasl,
amruMTyaHas, hasosas,
KBa/lpaTypHasi,
LIMPOTHO-UMITY/IbCHast
MaHUMYJISALUY. 8.2.
Cucremsl
WHTepHOJISALT 1
JleLUMaLiiu.
IlepeauckpeTusanysi.

20 10

10 10 10 10 10 10 10

10

10

Bcero 3a 8 cemecTp 144 68

34 34 76 100 100 100 100 100 100

100

100

144

Bcero no qucnuninHe 68

34 34 76 100 100 100 100 100 100

100

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Oo0neMm,
Ne Homep n HanmeHOBaHue
Tema npakTH4YeCKOro 3aHATHSA ayp.
n/n pa3je/ia JUCHUINIUHBI
4acoB
MogenvpoBaHye pa3/IMUHbIX 3aKOHOB pacripefiesieHust
1 |Pa3pen 1. BeegeHue. CyvaiHbBIX MpolieccoB. Busyanusaiius U ocTpoeHue 4
rpadukoB.
MogenvpoBaHue AUCKPETHOTO CUTHaJIA 3a/laHHON (OPMBI,
7 Pa3pen 2. JluckpeTHsble HaJlo)KeHHe Ha Hero 1i1yMa, C(popMHUPOBaHHOTO Ha 4
CUTHAJIBI. MPaKTUYeCKOM 3aHATHM 1. BbliesieHne 1o1e3HOro CUrHasa ¢
MOMOLBI METOZA HAaKOT/IeHUSI.
3 [MToctpoenre AK® u BK® no 3aganuto. [Ipumenenne BK® 7
7SI TIOWCKA OTIpe/ie/ieHHOM YacTh CUTHAa.
4 Paspen 3. JuckpeTHble Brienenuve faHHbIX U3 (haiinioB pa3HbIX (GOpPMAaTOB C 4
CHCTEMBI. MOMOIL[bI0 GUIBTPaLUU
5 N3yuenue 3peKTOB BO3HUKAIOIINX MPU MPeoOpa3oBaHUM 2
aHaJIOroBOTO CMTHaja B LU(POBYyI0 hopMy
6 Pa3nen 4. Metogel cuHTe3a  |[IpoekTrpoBaHue U ucciiefoBaHye cBoctB KUX u BUX 4
LM(POBBIX (PUILTPOB. (bUNBTPOB B MakeTe NPUKIaJHBIX TPOrpamMm
Pa3pgen 5. IIpeobpa3oBanue .
WccnenoBanue CBOMCTB CHIEKTpa JUCKPETU3MPOBAHHOIO
7  |CUTHaJIOB B JUCKPETHBIX 4
CUTHA/A U BAWsiHUE (pUILTpaLir
cucremax.
8 Pasgen 7. Ilpumenenue MogenupoBaHe IPUMEHEHHS COI/IaCOBAaHHOTO (pr/bTpa B 2
MeToZI0B [udpoBoit 3a/lauax pajuo/oKaLuu
9  |00paboTKM CHUrHAJIOB. Peanu3arius nporiefypbl 00paboTKU pa[ioCUTHaa 2
JIMHEWHBIM CTAllMOHAPHBIM (DUITETPOM /IJIS BBIZIEJIEHUS
10 26795




CKPBITOM MH(OpMAIH B 11U POBOH hopme

Pazpen 8. Mopynsauust mpu

| MogenupoBaHye paZioCUTHa/A C YIJIOBOW MOAY/ISILIMEN 10
riepeiaue 1M poBO ACIID paj y AYTIAR

3a/]JaHHOMY 3aKOHY Y llapameTpaMH I10 BapUaHTy.

10 |undopmanyu u 6
Ocy1ecTBIeHre TiepeJuCpeTrH3alvu /1s CiefyoLero 61o0ka
MHOTOCKOpPOCTHast 06paboTka
006paboTKH C 3a/]JaHHBIMU MTapaMeTPaMHU.
CUTHAJOB.
Bcero 3a 8 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHuUe pa3jesia Oo0Bem,
Copaeprxanue yue0HOro 3a/JaHHs
n/n AUCLIUII/THHBI 4acoB
1 |Paszen 1. Beejente. W3yueHnue rpefyCMOTpPeHHBIX IPOrPaMMOM 10
IUAKTUYeCKUX eiMHUL] paszena 1
2 |Pasgen 2. [TucKpeTHble cHrHATbI. W3yuenue npefyCMOTpPEeHHBIX IPOrPaMMOM 7
[UIaKTUUYeCKUX eJUHULL pa3zjena 2
3 |Pasgen 3. [lucKpeTHbIe CUCTEMBI. VIsyuerue NpejyCMOTPEHHBIX MPOrpaMMOi 13

IUAKTUUeCKUX eZIMHULL paszena 3

N3yueHue rpesyCMOTPEHHBIX POrpaMMOi
Pa3nen 4. Metoas! cuHTe3a 1[UGPOBBIX Y PERy p porp

4 (DHILTOB. JWJaKTUUeCKHUX eJUHUL] pa3zesia u4 C 10
WCITI0/Ib30BaHKeM pPeKOMeH1yeMOoM JIUTepaTyphl
Pa3zpen 5. TIpeobpa3oBaHye CUTHAIOB B VI3yuere npe/lyCMOTPEHHBIX MPOrpaMMOi
5 JUJaKTUUeCKHX eIMHUL] paszesia 5 C 10
[VICKPETHBIX CUCTeMax. o
WCIT0/Ib30BaHKeM pPeKOMeH1yeMOoM JIUTepaTyphl
Paszien 6. MeTo/b! HeHeiHoi N3yueHuie npeyCMOTPEHHBIX IPOrPaMMOM
6 N JUJaKTUUeCKUX eIMHUL] pa3zesa 6 ¢ 6
1[G poBoki 00pabOTKY CUTHAJIOB. .
WCITI0/Ib30BaHNeM pPeKOMeHTyeMoM JIUTepaTyphl
Pasen 7. TIpHMeHeHH e MeTOJI0B N3yueHue npeyCMOTPEHHBIX IPOrPaMMOM
7 . JUJaKTUUeCKUX eIMHUL] paszesia 7 C 10
1 poBoii 06pabOTKY CUTHAJIOB. .
WCIT0/Ib30BaHNeM pPeKOMeHTyeMol JIUTepaTyphl
Pasgen 8. Mopynsauus npu niepejaue N3yueHuie npeyCMOTPEHHBIX IPOrPaMMOM
8  [uudporoii uHGOPMAaIMH U JUJaKTUUeCKHX eIMHUL] pa3zesia 8 ¢ 10
MHOT'OCKOPOCTHasi 00paboTKa CUTHA/IOB. |MCIT0JIb30BAHUEM PEKOMEH[yeMOU JIMTEPATYPhI
Bcero 3a 8 cemectp 76
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
11 2|3 | 4|5 |6 7 8 9 |10 11 12 13 14 | 15 16| 17
Kontp.P,,| Tecr, Kontp.P,,| Tecr, Borip. Bormp
8 WII3|UII3|UTT3 UII3| AP W3 | U3 nii3|gap W3 |ums 3;33 NI13|Tect| AP k3
YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e UII3 — unAMBKAYya/IbHOE TIPaKTUUeCKOe 3aaHUE;
o KoHTp.P. — KOHTpO/IbHAs paboTa;
e TecT — TecT;

Borip. OK3 — BOIIPOCH! K 9K3aMeHY.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHbIe HHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
VH/MBH/lyalbHOE MPaKTHYeCKoe 3a/1aHue;
KOHTpOJ/IbHAs pabora;
TecCT;
BOIIPOCHI K 9K3aMeHYy.

HpOME)Ky'TO‘lHaH dTTecTalusa IMpOBOAUTCA B Cl)OpMaXI
¢ DK3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Be3spykos. . OcHoBbI LiudpoBoii 06pabortku curranos. CI16.BI'TY "BOEHMEX" um. [I. ®.
YcrtunoBa, 2015, 31. pec.

2. O. C. BagyToB. . DnekTpoHuKa. MaTteMatrueckre 0CHOBBI 00paboTku curaanoB. Mocksa: FOpaiit, 2020,
5/1. pec.

3. C. H. Bopo0béB. . [Tudposas 06paboTka curHanos. M.: Akagemusi, 2013, 28 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
1. A. B. Cepruenko. . [Tudpoas obpabotka curaanos. M.: ITurep, 2006, 3 3k3.
5.3. [lepuoguueckue U3faHusL:

1. 'ndopMalioHHO-U3MepUTe/IbHbIe U YIIPaB/SIOIIe CUCTEMBI;
2. Paguorexnuka — X XI Bek.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHs;
2. https://urait.ru/ — I'naBHast — O6pa3oBaresnbHas Tuiatgopma FOpaiit. [I71s By30B 1 CCy30B.;
3. http://library.voenmeh.ru/ — ®yHaamenTanbHas 6ubnuoreka BITY « BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(OPMAI[UH.
5.5. IIporpaMMHOe 0becrieueHue:
1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1;
3. NI Multisim - akaziemuueckasi Bepcusi.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. IIpoekTop;
2. VlHTepakTHBHAas JOCKA.

6.2. IlpakTHYecKue 3aHATHUA:
1. IlpoekTop;
2. lHTepakTHBHas [0CKa;
3. Mathcad Education - University Edition Term;
4. Matlab 2015a SP1;
5. NI Multisim - akagemMudeckasi Bepcusi.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHaIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

13



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OU®POBASI OB PABOTKA CUT'HAJIOB

AnHoTanusa paboueii nporpaMMsl

Oucuunmmaa [IUOPOBASI OBPABOTKA CUI'HAJIOB siBrisieTcss OUCLIUIIMHONW 00s3aTeTIbHON
yactd Os0ka 1 mporpamMMbl TOATOTOBKM MO HarpaBiaeHuto 11.05.01 PaduosnekmpoHHble cucmembl U
Komnaekchbl. [IuciyruiiHa peanu3yeTcs Ha dakyasrere M MHbDOPMaIMOHHBIX U yIIpaB/sonux cucreM bI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit 14 PAIIVMOSJIEKTPOHHBIE CUCTEMEBI YITPABJIEHUA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
[ICK-2 crioco6HOCTh pa3pabaTbiBaTh CTPYKTYPHbIE M (DyHKLMOHA/IbHBIE CXeMbl PaJjM03/IEKTPOHHBIX CUCTEM U
KOMITIEKCOB, a TaKKe MPUHLIAMHA/IBHBIE CXeMbl Pa/JM03/1eKTPOHHBIX YCTPOUCTB C IPUMeHEeHHeM COBPEMeHHBIX
CAIIP 1 nakeToB NPUK/IAJAHBIX TIPOrPamMM;
ITICK-6/23 criocoOHOCTh pemiaTh 3a/jaud ONTUMU3ALMN CYIIeCTBYIOUIUX W HOBBIX TEXHUYECKUX DeIleHUud B
YCJIOBUSX allpUOPHOI Heolpe/ie/IeHHOCTH C TIPUMeHeHUeM MakeToB MPHUK/IaJHbIX TPOrpamm;
[ICK-7 crocoOHOCTb K peanu3alyi MporpaMM SKCIIepUMeHTaIbHBIX UCC/IeJOBaHUM, B TOM UHC/Ie B PEXXKUMe
yZla/IeHHOTO [JOCTYTIa, BK/II0Yasi BLIOOP TEXHUUECKUX CPeZICTB, 00pabOTKy pe3y/bTaToB U OL|eHKY MOTPeIIHOCTH
3KCIepUMeHTa/bHBIX IaHHbIX;
OTIK-2 crmocoOHOCTh BBISBISATH €CTECTBEHHOHAYUHYIO CYIIIHOCTh TIpo0/ieM, BO3HUKAWOIIUX B  Xofie
npodecCHOHaNBHON AesaTelbHOCTH, U TIPUMEHSITb COOTBETCTBYIOLMN (PU3UKO-MaTeMaTHyeCKWil ammapar Ajist
¥x (popManu3alyy, aHanau3a v IpUHATHS pelleHus;
OIIK-3 crnocobHOCTb K JIOTUYeCKOMY —MBIIIeHWI0, 0000IeHn0, TPOTHO3UPOBAHMIO, TIOCTAaHOBKE
WCCrefloBaTeIbCKUX  337lad M BbIOOPY MyTed MX [JOCTWKEHHUs, OCBOEHHIO paboTbl Ha COBpPEMEHHOM
W3MepUTeIbHOM, [MarHOCTUYeCKOM U TEeXHOJOTMUeCKOM OO0OpY/|OBaHHH, WCIIONb3yeMOM [Isi DeIleHust
Pa3MYHBIX HAyYHO-TEXHUUECKMX 3a/ad B 007acTH pPafivo3/eKTPOHHONW TEeXHWKH W WH(OPMAaMOHHO-
KOMMYHHKAaL[MOHHBIX TeXHOJIOTH;
OIIK-4 criocobHOCTb TIPOBOAWTE 3KCIIePMMEHTa/lbHble WCC/IeJOBaHUS W BaJeTb OCHOBHBIMHM TpHeMaMH
00paboTKU U NpeACTaB/ieHNs] SKCIIePUMEHTaTbHBIX JaHHBIX;
OIIK-7 criocoGHOCT TOHMMaTh TPUHLMIBI PaboThl COBpPeMeHHbIX WH(OPMAIMOHHBIX TEXHOMIOTHH U
WICII0/1b30BaTh UX /11 pellieHus 3a7a4 podecCcuoHaIBHOM JesTe/lbHOCTY;
OTIK-8 crocobGHOCTh WCMO/MB30BaTh COBPEMEHHBIE TPOrpaMMHBIE W WHCTPYMEHTa/bHbIE CpEeZCTBa
KOMIIbIOTEPHOTO MOZIe/TMPOBAHUS [I/1S1 PeLlleHus] Pa3/IMuHbIX UCC/Ie[0BaTe/IbCKUX U IIPodeCcCHOHANBHBIX 3a/au.

Cojiep>kaHrie JUCIUIUIMHBI OXBAaThbIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C MU(MPOBOH 00pabOTKOW CUTHA/NOB MPH
npuemMe U Trepefadue WH(OpPMAIIMHM, pAcCMaTpUBAIOTCA OCOOEHHOCTH U TPEeUMYIliecTBa IU(POBOTO
TpeJICTaB/IeHNs] CUTHAJIOB, H3yueHWe aJrOPUTMOB I[MQPOBBIX TMpeodpa3oBaHuid, peanu3anus LHUGPOBOM
0bpaboTku

B TeJIeKOMMYHUKALMOHHBIX, WH(GOPMAI[MOHHO-U3MepUTEebHBIX U paguodu3nueckux CHUCTeMax U ee
MPUMEHEHHE B PA3/IMUHBIX 00/1aCTAX HayKU, TEXHUKU U TIPOU3BO/ICTBA.

[MpeniofiaBaHye AWCLMIIMHBL TIpeyCMaTpyBaeT cieAyromye (HopMbl OpraHu3aluv y4eOHOTO TIpolecca:
JeKIIMOHHBIE  3aHATHS, TIPAaKTUUYeCKWe 3aHATHs, CaMOCTOSTeNbHash paboTa CTyleHTa, KOHCY/IBTaIluu.
[TporpamMmoii TUCIUIIIMHEI TTPelyCMOTPEHBI CJIeIyIOIIIYe BUIbI KOHTPOJIS: TeKYIIHH KOHTPOJb yCITIeBaeMOCTH B
BHJIe KOHTPOJIbHBIX PaboT, pyOesKHBIN KOHTPO/Ib B (hOpMe YCIIeITHOT0 HalMCaHHUst OHOH KOHTPO/IbHON paboThI
Y UTOTOBLII KOHTPOJ/IbL B JOpMe 3K3aMeHa.

[TporpamMMoi1 AUCLIUIIMHEI TIpelyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAIUTCS B JUCKPETHbIE BpeMeHHble HHTepPBaJIbI B
cnenyrommx ¢popmax:
¢ JIMarHocTuyeckas pabora;
e WHAVBH/Ya/JbHOE MPaKTUUeCKoe 33/1aHue;
e KOHTpO/bHas pabora;
e TeCT;
* BONPOCHI K 9K3aMeHY.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOoAUTCA B Cl)OpMaX:
¢ DJK3dMeEH.

O6m1as  TPyZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMOW JUCITUMJIHHEI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnbHas pabora
ctypeHTa (76 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OV®POBASI OB PABOTKA CUT'HAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyeMas 1uTeparypa prm:;NéKOCTB’
Pa3pen 1. Beegenue.
N3yueHue npeyCMOTpPEHHBIX TPOrpaMMOK O. C. Banyos. . IeKTpoHMKa,
MaremMaTrueckie 0CHOBLI 00paboTKH 10
AMAAKTHUCKIX €HMI| pa3jiena 1 curdanoB: Mockga: FOpaiit, 2020 (1.1-1.2)
Wroro no pasgeny 1 10
Paspen 2. [IluckpeTrHbie CUrHAJIbI.
W3yueHnne npesycMOTpeHHBIX IPOrpaMMOi O. C. BaayTos. . S1€KTpOHHKa.
MaremaTruecKkie 0CHOBbI 00pabOTKH 7
AMAAKTUECKHX e/HHI| Pa3/iena 2 curHanoB: Mockga: FOpaiit, 2020 (2.2)
Wtoro mno paszeny 2 7
Pa3zgen 3. [IlucKkpeTHblie CUCTEMBI.
V3yuyeHue rpesyCMOTPEHHBIX TIPOrPaMMOiM C. H. Bopo0géB. . Lludposasi obpabotka 13
JWaKTUUeCKUX eJUHUL] pa3zena 3 curHanoB: M.: Akaaemus, 2013 (4.1-4.5)
Wroro no pasgeny 3 13
Pa3pen 4. Metoab! ciHTe3a U(POBLIX (PUILTPOB.
N3yueHue npeyCMOTpPEHHBIX TPOrpaMMOK C. H. BopoGés. . [uposasi o6paGorka
MTAKTHNECKHX UHAI] pasens 4 ¢ curHanoB: M.: Akaaemus, 2013 (9.1-9.2) 10
WCTO/Ib30BaHUEM peKOMeHyeMOH IUTepaTyphl A. B. Ceprueno. . Lupposas obpaborka
curHanoB: M.: ITurep, 2006 (1-10)
Urtoro no pa3peny 4 10
Pazgen 5. ITpeoOpa3oBaHye CHTHAJ/IOB B JUCKPETHBIX CHCTEMAX.
O. C. BagyToB. . DneKTpOHHUKa.
N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOM MaremaThuecKue 0CHOBbI 00paboTKU
NUJAKTUUeCKUX eUHUL] pa3jena 5 C curHanoB: Mockga: FOpaiit, 2020 (3.1-3.5) 10
WCTIOIb30BaHUEM pekoMeHAyemoii utepatypel | A. B. Cepruenko. . [Tudporast o6paboTka
curHanoB: M.: ITurep, 2006 (1-10)
Wrtoro no pa3geny 5 10
Paspen 6. MeToab! HeTMHeHOH HI¢POBOii 00PaGOTKH CHTHAIOB.
W3yuyeHnne npesyCMOTpeHHBIX IPOrpaMMOM A. B. bespyos. . OcHoBb! LIPOROii
obpabotku curHanoe: CIT6.BI'TY
AMAAKTHUECKYIX EAUHNL| Pa3/ierna 6 ¢ "BOEHMEX" um. [l. ®. YcruHosa, 2015 (4- 6
WCTOIb30BaHHEM peKOMeHyeMoM TIUTepaTyphbl 6)
Wroro no pasgeny 6 6
Pazgen 7. IlpumeHeHne MeTofoB B¢ poBoii 00pad0oTKHM CUTHAIOB.
V3yueue npejy CMOTPEHHBIX IPOrpaMMOi I.-T". IlITapk. . [IpumeHeHe BeHBIETOB AJIs
[UaKTUUYeCKUX eJUHMUL] paa/:;ena] c [1OC: M.: Texnocdepa, 2007 (1-3) 10
WCTO/Ib30BaHUEM peKOMeHyeMoM TUTepaTyphbl
Wroro no pasgeny 7 10
Pazgen 8. Mopy/isinus ipu nepefade nugpoBoii HH(poOpMauy 1 MHOTOCKOPOCTHasA 00padoTKa
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CHUI'HAJ/I0B.

N3yuenue ripesycMOTpeHHBIX TIPOTPaMMOA

A. B. Cepruenxo. . ITudpoBas obpaboTka

JUIaKTUUeCKUX eUHUL] pa3zesna 8 ¢ curHanos: M.: [Trep, 2006 (8-10) 10
WCII0/Ib30BaHUEM PeKOMEeH/lyeMOU IUTepaTyphl T ’
Wroro no pa3geny 8 10
16 26795




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IIUP®POBASI OBPABOTKA CUT'HAJIOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

* TeCT;

e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e KOHTpOJ/IbHast paboTa;

e BOMPOCHI K 9K3aMEHY;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Tect

Eciu CcTyZieHT He myca KOHTPOJIbHYIO paboTy WK HamKCas ee C OL[eHKON «HeyI0B/IeTBOPHUTETbHO», TO
ISl IONTy4YeHUst I0MycKa K 9K3aMeHY eMy TpeJiaraetcs npoity tect u3 10 Bornpocos. TecT cuutaercs
TPOHIEHHBIM YCIIEIIHO, €C/TA CTYAEHT NPAaBUIbHO OTBETU/ Ha 7 U O0Jiee BOMPOCOB.

NupuBuyaibHOE PAKTHYECKOe 33/ JaHHe

Pe3ynbTaThl BBITIOTHEHUS PAKTUUECKOTO 3a/IaHUS OL[eHUBAETCS - 3aUTeHO/He3auTeHO U KOJTUUeCTBO
0aso0B co0Opa3HO OTBETAM 3alIMIIAIOIIEr0Cs M TEXHOJOTHUeCKo KapTe. CTy/IeHT [JO/DKEH PelIUTh
MOCTABJIEHHYIO 3a/iauy U 00BSICHUTE 3Tarbl PEIIeHus.
Inist morycka K 9K3aMeHy HeoOXOZMMO BBITIOJTHUTE BCE MHAUBUAYA/TbHbIE TIPAaKTUUYeCKHe 3a/IaHUs

KontponbHas pabora

Pe3ynbTaThl BLIMOMTHEHUs KaXK/[0W KOHTPOJIbHOM paboThl OL|eHWBAKOTCS 110 YeThIpex0aiIbHOM 1IKase
(«OTMUYHO», «XOPOILI0», «yIOBIETBOPUTETHHO» U «HEY/[OBJIETBOPUTELHOY ).
KonTtponbHas paborta Nel BK/IrouaeT B cebsl 3a/jauy 1 /IBa TEOPETHUECKUX BOTPOCa. JI/is OydeHus OLeHKH
«Y/IOBJIETBOPUTEILHO» HEOOXOJUMO MPABUILHO PEIINTh OIHY 3a/auy. bosiee BbicOKast orjeHKa (GOpMHUPYETCs C
Y4YEeTOM OTBETOB Ha TEOPETUYECKHUE BONPOCHI.
KonTtponbHas pabora Ne2 BKtouaeT B ce0st 3a7jauy 1 /iBa TeOPeTUUeCKUX BOTpoca. /st momyueHust OLeHKH
«YZIOBJIETBOPUTETLHO» HEOOX0JUMO MPaBUILHO PeIMTh OAHY 3ajady. bosiee BbicoKas oljeHKa GOpPMUPYETCS C
Y4eTOM OTBETOB Ha TeOpeThuYeCKUe BOIIPOCHI.

[TepeueHsb BOMIPOCOB K KOHTPOJIBHOM paboTe Nel

1. CpaBHeHHe aHa/I0TOBbIX U I[U(POBLIX METO/I0B 00pabOTKU CUTHAIOB.

2. IlpeumytiiecTBa U HeAOCTAaTKU LU(GPOBOM 006paboTku curHanoB. O6/1acTv TpUMEHEHUs U BO3MOXKHOCTH
OC.

3. lucKpeTr3aLys HellpephIBHbIX CUTHAJIOB.

4. AHamMTHYeCKoe OMKCaHre AUCKPEeTU3UPOBaHHBIX CUTHAIOB.

5. CiexTpsl JUCKPETU3NPOBAHHBIX CUTHAJIOB.

6. Z - nmpeoOpa3oBaHue AUCKPETU3UPO-BaHHBIX CHTHAIOB.

7. IIpeobpa3oBanue Jlariaca AMCKPeTU3MPOBAaHHOTO CUTHAIA.

8. [IpeacraBneHre AUCKPETU3UPOBAaHHBIX CUTHA/IOB B KOMIUIEKCHOM TJIOCKOCTH.

9. CooTHO1LIEHME MEXAY TJIOCKOCTBIO P ¥ MyI0CKOCThIO Z.

10. Z - npeobpa3oBaHue.

11. OO6IIMe COOTHOIIEHUS MeXK/Ty CUTHAIAMU U TTOJIOXKEHUSMHU TTOJTFOCOB.

12. ObpatHoe Z - mpeobpa3oBaHue.

13. CBoticTBa Z - npeoOpa3oBaHusl.

14. CocTaBHbIe 371eMeHTbI JUCKPETHBIX CUCTEM. YpaBHeHUe JUCKPeTHOW CUCTeMBI.
15. Pa3HOCTHBIe ypaBHEeHUs U Mepe/jaTouHble (PYHKLUU.

16. PekypcrBHBIe U HepeKypCUBHBIe LIU(POBbIe (GUIBTPHI.

17. Tlomrockl ¥ HY/U TIepeaToOuHbIX (hYHKIHM.
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18. YcrounBocTh poBbix GUILTPOB. YacToTHAst XapaKTePUCTHKA U ee CBsi3b C TepeJaTouHou QyHKIveld u

VMMITY/IbCHOM XapaKTepPUCTUKOM.

19. ITepexog oT nepefaTouHoi GYHKIMU K CTPYKTYpe QUIbTpa.

20. KaHoHMuecKast U HeKaHOHMYecKast (hopMbl peanu3aliii LUQPoBLIX (GUILTPOB.

21. TTocnenoBatenbHast, mapaie/bHas, OMKBaApaTHas, KackagHast opMbl peanusaryu LD,

22. HepekypcuBHbie L@ c muHeitHON OUX.

23. MunuMassHO-¢a30Bble HepeKypPCUBHbIe (HBTPHI.

24. OCHOBHbIe 3Tarbl MPOEKTUPOBaHUS HEPEKYPCUBHBIX (PUIBTPOB.

25. ®opmynupoBKa 3a/iau anrnpoKCUMarvi, KpUTepuy. MeTozibl pellieHHs 3a/jau arnpoKCUMaLiiu.
26. OCHOBHbIe TIPUHLIMIIBI TPeoOpa30BaHus HeMPepPhIBHBIX (HUILTPOB B LU(POBHIE.

27. Tlpsimoe Z - mpeoOpa3oBaHue.

28. BunnHelHoe rpeobpa3oBaHue.

29. AmnripoKcuMaliys B Mpoliecce CHHTe3a PeKypCHBHOTO [U(POBOTro GpuiisTpa.

30. AHanMTHUeCKHe MEeTObl CHHTe3a PeKypCUBHBIX LIM(POBLIX (PUIETPOB.

31. OnpeziesieHre TiepeAaTOUHON (DYHKIUK PeKYPCUBHOTO [1(poBoro GpuasTpa ¢ moMoIibio OUIMHEHHOTO
ripeobpa3oBanus Ha [I3BM.

[TepeueHb BOMIPOCOB K KOHTPO/IBLHOH paboTe No2

. O1mbKH, CBs3aHHbIe C KOHEUHOH pa3psiaHOCTbi0 AY 11D,

. OmmbKy OKpyI/IeHus ¥ ycedeHus KO3 HULIMEeHTOB NepejaTouHbIX QyHKui L.
. O1[eHKM 1IIYMOB KBAaHTOBAHHS BBIXOJHOTrO cUrHasa B LId.

. Ouenka guana3oHa u3MeHeHus curHana B L{®.

. [Tepexop, oT 0OBIYHOTO K JUCKPETHOMY TIpeoOpa3oBaHmio Dyphbe.

. CpoiictBa AI1®. Anroput™m Beiunciaenus AI10.

. Bo3amokHoCcTH nippuMmenenust anroputMa JAT1® anst Beruvcienuss OATTD.

. ITonsTHe o 6picTpoM npeobpa3oBannu Pypre. CoiicTBa anroput™a BII® ¢ ocHoBaHMEM 2 U
TpOpeKMBaHWEM 110 BpeMeHH.

9. JucKpeTHasi CBepPTKa U ee BbIYUCJIEHHE.

10. KpyroBas cBepTka. JIuHeliHasi cCBepTKa.

11. MeTozbl GBICTPOrO BHIUMC/IEHHS] CBEPTKH.

12. CriekTpabHBINM aHamKu3 C ipuMeHeHreM BIT®. HeKOTOpbie XapaKTepHUCTHKH CTIEKTPA/IbHOTO aHa/TH3a.
OCo06eHHOCTH CMEKTPAIbHOTO aHAIN3a CTYYaiHBIX TIPOLIECCOB.

13. /IsymepHast obpaboTka curHanoB. [ToHsTHE 0 [ByMepHO# 1[U(bpoBOi 06paboTKe CUTHAOB.
14. [1IBymepHble LM(pPOBbIe CUCTEMBI ¥ CUTHAJIBI.

15. /IByMepHbIe pa3HOCTHbIE YPaBHEHUS.

16. [IBymepHOe Z - ipeoOpa3oBaHue.

17. IBymepHoe ATID.

18. Isymepabie BUX 1 KUX GuisTpsl.

19. ITudpoBbie MeTOAbI A€TEKTUPOBAHMUS CUTHAJIOB.

20. ITocTpoeHNe CUHXPOHHBIX LIU(PPOBBIX [J€TEKTOPOB.

21. TlorpeLIHOCTb OLIEHKY aMILIMTYZAbI CUTHa/Ia LIM(POBbIM METOZIOM.

22. BausiHYe LIyMOB Ha OLIeHKY aMIUIUTY/bl CUTHA/a.

23. IToctpoenue (Ga30BbIX [UPPOBLIX AETEKTOPOB.

24, TlorpentHOCTD OLIEHKH (ha3bl CUTHAA [UPPOBBIM METOOM.

25. BnusiHue 111yMOB Ha OLieHKY (a3bl CUrHajIa.

26. IlepeHoc crniekTpa curHasna. MiHBepcus CrieKTpa CUrHasa.

27. Bocxojsiye U HUCXOAALIME JUCKPeTHbIe CUCTEMBI.

28. DKcrnaHgep U KOMIIPECCOP YaCTOThl AUCKPeTH3aluH.

29. Cy1HOCTb TOMOMOP(HOI 00pab0TKX CUIHAJIOB.

30. Bausaue ALIT v LTATT Ha KaueCTBO 3BYKOBBIX CUTHA/IOB.

31. O6paboTkKa LUPPOBBIX 3BYKOBBIX CUTHAJIOB.

32. llnucpoBas 3anuch 3ByKOBBIX CUTHAJIOB.

33. Peanu3aiiusi cornmacoBaHHOTO (PUIBTPA.

34. TIpumep cuctembl LMGPOBOI 06pabOTKHM CUTHAIOB PaZM0JIOKaTOpa.

35. ITudporas o6paboTka curHanos B cuctemax CLI.

36. PasiionioKaTop C CUHTe3WPOBAHHOM arepTypoH.

OO UTA WN -

Bormpocsl K 3K3aMeHy
1. CpaBHeHMe aHAJIOTOBBIX U L{(POBBIX METO0B 06pabOTKM CUTHAJIOB.
2. TIpenmy1riecTBa ¥ HeZOCTATKY LMppoBoi 06paboTky curHanoB. O6acTy NpUMeHeHHsI K BO3MO>KHOCTH
HOC.
3. JlucKpeTH3aLys HellpepbIBHbIX CUTHAJIOB.
4. AHamMTH4eCKoe ONKCaHue AUCKPeTU3UPOBAHHbIX CUTHAIOB.
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5.
6.

CrieKTpbl JUCKPETU3UPOBAHHBIX CUTHAJIOB.
Z - npeobpa3oBaHye JUCKPeTU3NPO-BAHHBIX CUTHAJIOB.

7. IIpeobpa3oBanue Jlariaca IUCKPETU3MPOBAHHOTO CHUTHAA.
8. IlpeacraBieHue AUCKPETU3UPOBAHHBIX CUTHA/IOB B KOMILIEKCHOM TIJIOCKOCTH.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

CooTHollIeHrEe MeXX/ly TJI0CKOCTbIO P 1 TJI0CKOCTBIO Z.

Z - npeobpasoBaHue.

OO611jHie COOTHOIIEHUSI MKy CUTHAJIAMH U TT0I0KEHHUSIMH TI0JTFOCOB.

O6patHoe Z - npeoOpa3oBaHHe.

CgoticTBa Z - mpeobpa3oBaHUsl.

CocTaBHbIe 371eMeHThI IUCKPETHBIX CUCTeM. YDaBHeHHe JUCKPEeTHOW CUCTeMBI.

Pa3HocTHbIe ypaBHEHUS U Tiepe/iaTouHble (QYHKLIWU.

PexypcuBHble 1 HepeKypCcUBHbIe LIU(POBble (PUIBTPEL.

[Tomtoce! ¥ HyNY TepefaToOuHbIX (PYHKLIMH.

YeroitunBocTh LMdpoBbIX GUIBTPOB. HacTOTHAs XapaKTepUCTHKA U ee CBSI3b C I1epefaTouHoi (GyHKLuel u

HMMITY/IbCHOW XapaKTepUCTUKOM.

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

1p

32.
33.
34.
35.
36.
37.
38.
39.

np
40
41
42
43

[epexop OT nepefaToyHol PyHKIMU K CTPYKType (UIbTpa.

Kanonnyeckast 1 HekaHOHMUecKasi popMbI peanr3alyii HU(POBbIX GUIBTPOB.
ITocnenoBarenbHasi, apasieibHast, OMKBagpaTHast, KacKaaHasi hopMbl peanu3anyu 1D.
HepekypcusHele LI® c nuHeliHON OUX.

MuHuManbHO-(a30Bble HepeKyPCHUBHbIE (PUTBTPHI.

OcHOBHBIe 3Tarbl MPOeKTUPOBaHUsI HePeKYPCUBHBIX (PUITBTPOB.

®DopMyaMpOBKa 3a/jau arrpoKCUMali, KpuTepuu. MeTo bl pellleHrs 3a/iad anmnpoKCUMaliy.
OcCHOBHBIe TIPUHLIMIIBI TPeoOpa30BaHus HeMPePLIBHBLIX (UILTPOB B LU(POBHIE.

IIpsimoe Z - ipeobpa3oBaHue.

BbunuHetiHoe nipeobpa3oBaHue.

AmmpokcuMalius B poljecce CUHTe3a PeKypCHBHOTO MudpoBoro GuibTpa.

AHanuTHUecKre MeTO/IbI CHHTe3a PEeKYPCUBHBIX IIU(PPOBBIX (QUTETPOB.

OnpeziesieHre TiepeiaTOUHON (DYHKIIUM PeKYPCUBHOTO I1(PoBOro GpuUabTpa ¢ moMoIIbio OUIMHEHHOTO
eobpa3oBanus Ha [IDBM.

OmumbKy, CBA3aHHbIE C KOHEUHOH pa3psiiHOCThI0 AY 11D,

OmmbKY OKpYI/IEHHs ¥ yceueHusl Ko3(hHIIMeHTOB Tiepe/jaTouHbIX QyHKIui LID.

OLleHKY ITyMOB KBaHTOBaHUS BBIXOAHOIO curHasa B L.

OueHka Auana3oHa u3MeHeHus cursana B L ®.

[Tepexoz oT 00BIYHOTO K AUCKPETHOMY TpeoOpa3oBaHuio Pypee.

Cgoiictea AI1®. Anroputm Beiuucienus AI1D.

BosmorkHoctu nipumMeHenust anroputMa 11D gnst Beruvcienus OAI1O.

IMousaTHe 0 ObicTpoM mpeobpaszoBaHuu Pypbe. CBokicTBa anroputMa BII® ¢ ocHoBaHueM 2 U
OpeKMBaHUEM I10 BDEMEHU.

. [duckpeTHas cBepTKa U ee BbIUMC/IEHHE.

. KpyroBas cBeptka. J/IuHeliHas cBepTKa.

. MeTozbI OBICTPOTO BBIUKMC/IEHUS] CBEPTKH.

. CriekTpasibHbIN aHamu3 ¢ npuMeHeHreM BI1®. HekOoTOpbIe XapaKTepPHUCTUKU CIIeKTPaJbHOTO aHaIM3a.

OcCo0eHHOCTH CIEKTPAbHOTO aHAIK3a CyYaiHbIX TIPOLIECCOB.

44
45
46
47
48
49
50

51.
52.
53.
54.
55.

56

57.
58.
59.
60.
61.
62.

63

. IBymepHasi 06paboTka curHasoB. [ToHATHe 0 AByMepHOU MUhpoBol 00paboTKe CUTHA/OB.
. ABymepHbIe 1upoBbIe CUCTEMBI U CUTHAJTHI.

. AByMepHble pa3HOCTHbIE ypaBHEHUS.

. IByMepHoe Z - mpeoOpa3oBaHue.

. ABymepnoe JII®.

. IBymepnbie BUX 1 KUX GuibTphI.

. HudpoBbie MeTObI e TEKTUPOBAHUS CUTHATIOB.

ITocTpoeHre CHHXPOHHBIX [IU(PPOBBIX AETEKTOPOB.
[MorpewHOCTh OLIEHKH aMIUIUTY/AbI CUTHa/Ia LU(PPOBLIM METOJOM.
BnusiHMe 111yMOB Ha OLIeHKY aMILIMTY/bI CUTHaIa.

IoctpoeHre Ga30BbIX IUPPOBLIX JETEKTOPOB.

[TorpemnHoCTh OlleHKH (a3bl CUrHasA IUGPOBBIM METOIOM.

. ByiusiHMe TIIyMOB Ha O11eHKY ()a3bl CHTHaIa.

ITepenoc criektpa curHasna. VIHBepcus CrieKTpa CUrHaJa.
Bocxopsiue 1 HUCXOAALIME AUCKPETHBIE CUCTEMBI.

OKcrnaH/ep U KOMIIPeCCOP YaCTOThI JUCKPeTH3aLUHU.

CyuHoctb roMoMopdHOM 00paboTKK CUTHATIOB.

Bmusiaue ALIT 1 LJATT Ha KaueCTBO 3BYKOBBIX CUTHAJIOB.
O06paboTKa I[UPPOBLIX 3BYKOBBIX CUTHAJIOB.

. Hudposas 3anmch 3ByKOBBIX CUTHAJIOB.

19



64. Peamm3ariust coryiacOBaHHOTO (PUIBTpA.

65. ITpumep cucremb! UpoBoi 00pabOTKM CUTHAIOB PaJH0/IOKaToOpa.
66. ITudposast 0bpaboTka currasnos B cucremax C/LI.

67. PaguionokaTop ¢ CHHTe3UPOBAHHOM anepTypoii.

JK3aMeH

Ha sk3ameHe cTygeHTy npegaraercs 2 Borpoca. IIpu pasBepHyTOM OTBeTe Ha [jBa BOIIPOCA CTYLEHT
rnoayvaeT "OTVIMUHO", IPY HEMOJIHOM OTBETE Ha /iBa BOMNpoca - ""XOpouo'", mpyu NOJTHOM OTBeTe Ha OJWH BOIPOC
- "YIOB/IETBOPUTE/ILHO "
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Beesenne. NpaKTHYe CKoe
3a/jaHKe
Paspen 2. nn I/IBTI/IeCT;UIbHOE
4 | 8 |duckpernsie 15/ 84| 4 7 1101010/ 10|10 |10/ 10| 10 ["PABHAY
NPaKTHYe CKoe
CHTHAJIBL.
3a/jaHKe
Pazpen 3. nn I/IBT/IECT;]IBHOE
4 | 8 |[TuckperHbIe 2512 4| 8 | 13 [20(20(20|20|20|20 20|20 “HAMBHAY
MPaKTHYe CKoe
CHCTeMBI.
3a/jaHKe
KoutponbHas
Pazgen 4. pabora,
4 | g MeromercunTesa | o |01 ol 4 10 (2020202020 2020 20 Tecr,
U POBBIX VHauBHyansHoe
(uaLTpOB. MPaKTHYe CKoe
3a/jaHue
Pa3pen 5. Tecr,
IIpeobpa3oBanue S P
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cucTemax.
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o0pabGoTku 3ajlaHue
CHTHAJIOB.

KonTposnbHas
Pazpen 7. pabora,
IIpumeHenue Tecr,

4 | g [MeToAoB 188 4| 4 | 10 [10/10]10 10|10|10| 10| 10| BOmPOCHK
nudpoBoit JK3aMeHy,
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CHTHAJIOB. MPaKTHYe CKoe

3a/1aH1e
Pa3pen 8.
Mopaynsanus npu
nepejaue VHauBHyansHoe

4 | g [mudposoi 20110/ 4| 6 | 10 |10/10|10|10| 10|10 10|10 | "PaKTMUCCKOE
uHpopMaLu U 3a/jaHue,
MHOTrOCKOPOCTHAsA Tect
o0padoTKa
CHTHAJIOB.
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Bcero no guciuruiune (14468 | 34 | 34 76 1100/100/100/100/100/100/100(100
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Kputepuu oneHuBaHus

IICK-2
Bonpocbl omkpbimozo muna:

Ne 1 Kakum rmpeo6pa3oBaHUsIM JI0/DKEH YAOBIETBOPATH UPPOBOU HDUILTD 115
Oe3bICKaKEHHOM TIepe/iaur CUrHasIa:

IMTocTosiHCTBO IPYNIIOBOIO BpeMeHHU 3a/lepyKKU
CummeTpus K03¢hdULIMEeHTOB NepeAaTouHON (PyHKIMH LU(PPOBOTro GUILTpa
KoHeyHOCTb MMITY/IbCHOM XapaKTepUCTUKY [U(POBOro (puabTpa

beckoHeUHOCTh UMITY/IbCHOM XapaKTepUCTHUKU 1U(POBOro huabTpa

Ne 2
X-1
. > be’
H(e™)=—gr——
1+ Ea;_.g_":":
frml
BelpakeHue Ha3bIBaeTCs XapaKTepUCTUKOU
Ne 3 YpaBHeHMe B3aMMOCBSI3M MexXay BXoAHbIM X(n'T) 1 BbixogHbIM y(n'T) curHanamu
st JIIC, 3amaHHOM CBOeM UMMy/bCHOM Xapakrepuctukoit h(nT) 3amaercs
ypaBHeHHeM, Ha3bIBaeMbIM (HOpMYJIOi
Ne 4 PaccrosiHus MeXXay KOMUsSMU CIIeKTpa JUCKPETU3MPOBAHHOIO CUTHaja PaBHO
yacToTe
Ne 5 YacToTHasi XapaKTepUCTHUKA eCTh (Pypbe-nu300paxeHue XapaKTepPUCTUKU
Ne 6 IMepenatouHas pyHKIUS eCTh Z-1300paXkeHue XapaKTepPUCTUKU
Ne 7 MmMnynbcHas xapakTepyrcTHKa, ONKMCbiBaeMasi pa3HOCTHBIM ypaBHEHUEM BHa
y(n)=2x(n)-x(n-1)-1x(n-2) paBHa:
Ne 8 BxofHol curHam ¥ UMITy/IbCHAsl XapaKTePUCTHKA 3a/laHbl OTCUeTaMu. BxoHoOW curHan
[1,1,2], ummynbcHas XapakTepucTrka [2,1]. BeixogHol curHam paBeH
Ne 9 CBOICTBO MIHBAaPUAHTHOCTH BO BpPeMeHH MpHUCYIIle cHUcTemMe
Ne 10 CucreMy neprieHANKY/ISIPHBIX QYHKIUM C e IMHUYHON HOPMOM Ha3bIBalOT
CHCTEMOU
Bonpocsbl 3akpbimozo muna:
Ne 1 Teopema IlapceBasisi TOBOpHT 0O:

COOTBETCTBUHU AJIUTE/IBHOCTU CUT'Ha/ld U IIMPDUHE CIIEKTPa

COOTBETCTBUM UaCTOThI JUCKPeTHU3al[MU CUTHAjA [jisi OAHO3HAUHOTO AUCKPETHOTO
BOCCTAHOBJIEHUS

COOTBETCTBUH MOIIJHOCTH CUT'Hajia BO BpeMeHHOU M YaCTOTHOM 06siacTu

COOTBETCTBHMH KOMIIJIEKCHOI'O CHMI'HaJ/ila 1 Hp606p330BaHHOFO 8 (0) Hannacy

Ne 2 B criekTpe nocief0BaTeIbHOCTY IPSIMOYTO/IBHBIX UMITYJ/IBCOB OTCYTCTBYIOT
CIeKTpa/IbHbIe COCTaB/ISIOLIME:

Ha Hy/1eBOW FapMOHUKe
Ha rapMOHHUKaXx, KpaTHBIX JJUTeNbHOCTH UMITY/IbCOB
Ha rapMOHMKaX, KpaTHBIX CKBa)KHOCTH

Ha rapMOHHMKaX, KpaTHBIX YaCTOTe 3arlO/THeHUs
Ne 3 Kocunyc siBnsiercst:

YeTHOU (pyHKLMeH
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Ne 4

Ne 5

Ne 6

Ne 8

Ne 9

HeueTHOU (yHKI[Hel
OPTOHOPMUPOBAHHOM (YHKIMeM

arlepronueckon GpyHKIuen
Kaxkoe onpesiesieHne cripaBefiiMBO [jisl PeKyPCUBHOTO (pysbTpa:

Peaknus guisTpa y(n) 3aBUCUT TOJILKO OT BXOJHOTO BO3ZeMCTBYS X (1)

Peakius guiibTpa y(n) 3aBUCUT OT BXOJHOTO BO3/eMCTBUsI X(N) U ero npeAbICTOpUn x(n-
k)

Peaxiust pustsTpa y(n) 3aBUCUT OT BXOAHOTO BO3/IeHCTBUS X(N), €0 TIPeAbICTOpUr X(Nn-
k) 1 npefpicTopuM peakiyu y(n-k)

Bce onpepenenus cripaBez/iMBbI

IMTpu KakoM ycsioBur BUIX-(GUIETp BTOPOro MOpsifika MOXKET ObITh TIpe/ICTaB/IeH B
M0C/el0BaTe/IbHOU CTPYKTYype:

Ecnu nontock! punsTpa BellleCTBeHHbI
Ec/m nomoce! ¢puibTpa KOMIIEKCHO COTIPSDKEeHHbIE
B 000ux miepeunciieHHbIX CTydasx

Hus OIHOM M3 T1epeurC/IeHHBIX C/IyUdeB

Ipu kakux ycnoBusax B KUX-punsrpe HEBO3MOXKHO TM0JTyueHNe TUHeHHOHN (a30-
YaCTOTHOU XapaKTepUCTHKH:

I'pymnirioBoe BpeMst 3a/iep>KKH [JO/DKHO OBITh TI0CTOSTHHBIM
KoaddurmenTs! nepegatouHoit GyHKIMA CUMMeTPUYHBI
Kosdduiments! nepefarouHoi GyHKI[UN aCCUMeTPUYHbI

KoaddurmenTtsr nepegatouHoit GyHKIMNA aHTUCHUMMETPUUHBI
YTO ABMSIETCS MPUYMHON POUCXOXKJEHHUsI COOCTBEHHBIX IIIyMOB I poBoro ¢uisrpa:

Amnanoro-1juhpoBoe rpeodpa3oBaHue, TPU KOTOPOM KBAaHTYIOTCSI JUCKPETHBIE CUTHAJIBI
YMHOKeHUe UG POBLIX CUTHAJIOB, Pe3y/IbTaT KOTOPOTO OKPYIVISIETCS WM yCEeKaeTCst

KeanaTtosanue kKo3dhduimeHToB 11MPOBOH cHcTeMbI (K03(hdUIMEHTOB pa3HOCTHOTO
ypaBHEHUs UM TIepeJaTOuHOMN QyHKIN)

Bce nepeuriciieHHble IPUUUHbI
Kakoti adpdexr gocruraercs npu cuHTese KU X-hunsTpoB MeTooM OKOH:

YMeHblIeHNe TUPUHBI TT€PEX0THON 30HbI
YMeHbliIeHe YPOBHS My/bCalyit
YMeHblIlIeHe [ITMPUHBI 0CHOBHOTO JieTieCcTKa

Bce niepeuriciienHbie 3G dexTh

Kakumu niperMyiijecTBamu 00/1a/1aeT KaHOHMUECKAast CTPYKTYpa JIMHeHHOH TUCKPETHOU
CUCTEMBI:

YMeHbIlIaeT 111yMbl KBAHTOBaHUS
YipoiaeT cxemy 3a CUéT yMeHbLIEHHUS YMC/Ia 3/IEMEHTOB 3aJep>KKU
YrportaeT cxemy 3a cueT yMeHbleHus (YIIPOILeHNs) 37IeMeHTOB CyMMHUPOBaHUs

YnpoiijaeT cxeMy 3a CueT yMeHbLIIeHUsl YiC/ia 1eMeHTOB YMHO)KeHUsT Ha KOHCTaHTy
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Ne 10

IICK-6/23

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Ne 3

CrieKTpa/ibHBbIM aHA/TU30M Ha3bIBAeTCS:

OO6paboTKa CUTHAIOB, CBSI3aHHAs C aHA/IM30M UX CITEKTPOB
Peasnu3ariusi aropuT™Ma AUCKpeTHOro npeobpasoBanust dypee (AI1D)
Peanu3anus anroputMa ObicTporo npeobpasoBanust @ypee (BI1D)

Bce oTBeThI BepHbI

Bonpocbl omkpbimozo muna:
Curnan obsazaet criektpom o 20 k', Kakasi uactora AuickpeTusariuu Oyziet
VIOB/IeTBOPATH TeopeMe HaiikBucra-KorensHuKoBa:

20
35
44

60
Peak1yisi Ha eJUHAYHBINA CKAYOK MPU Hy/eBbIX Haya/IbHBIX YCJIOBUSIX Ha3bIBAETCS
XapaKTepUCTUKON

Cucremy nieprieHJUKY/ISIPHBIX (QyHKIMN ¢ eJUHUYHON HOPMOU Ha3bIBAIOT

CUCTEMOU

BxoHOM cUrHa U UMITy/IbCHAsl XapaKTepUCTHKa 3aJaHbl oTcueTaMu. BxoaHoM curHan
[1,2,1], umnynbcHasi XxapakTepucTyka [1,2]. BeixogHOM cUrHa paBeH:

CABUr NPSIMOYTO/BHOTO UMITY/IbCA BO BpeMeHHU TpUBeJeT K U3MeHEeHHI0
CrieKTpa

[TudpoBoii GUILTp ¢ netTieit 06paTHOM CBSI3U C BBIX0O/Ia HAa BXO/] HA3bIBAETCS

Ecm pyivna nocepoBaresisHoCcTH N=2B16CTerneny, TO BEIMTPBILI OT IPUMEHEHUS

anroputma BITI® cocTaBuT ... pa3? (bepeTcst OTHOLIIEHHEe KOJTMUYeCTBA BBIYMC/ISIEMBIX T1ap

oneparuii)

OTK/IUK CUCTeMBbI Ha Zie/ibTa (PYHKLMIO [1PY HYJIEBBIX HavasIbHBIX YCJIOBUSIX Ha3bIBAETCS
XapaKTepUCTUKOU

Hynewm nepezarounoit ¢pyHkimu (I1®) Ha3biBaeTcs 3HaueHue Z, P KOTOPOM

I1® nprHUMaeT Hy/leBOe 3HaueHHe

JIuneliHas guckpetHas cucrema (JIZ1C) sBasieTcs yCTOMUMBOM, eC/iu BCe o
Haxo[ATCS BHYTPY OKPY>KHOCTH eJMHUYHOTO pajihyca z-TJIOCKOCTU
Bonpocbl 3akpbimozo muna:

ITpn kaKoM criocobe TIpeZiCTaBIeHHs YMCesT CO 3HaKOM 1 B cTapiieM paspsizie
COOTBETCTBYET IOI0)KUTeIbHOMY UUCITY:

Ipu npencraBneHuy B MPSIMOM Kozie
Ipu nipefcTaBneHNH B JOTIOJIHUTETEHOM Kojie
ITpu npescTaB/ieHUH B 00PaTHOM Kofie

Ipu nipeacTaBneHny B CMeIieHHOM Kofie
BoccTaHoBneHne HelpepbIBHOTO CUTHAJA U3 IMCKPeTH3UPOBaHHOTO HEBO3MOYKHO, eCJTH:

YacTtora AUCKPETHU3dl[K1 DdBHA LIKMPHWHE I10/I0ChI CITIEKTPa HETIPEPBIBHOT'O CHUT'HAJIA

YacroTa JUCKpeTH3al[ii paBHa JBOMHOU IIIMPHUHE TI0JI0CHI CIIeKTPA HerpephIBHOTO
CUTHama

YacToTa JUCKpeTH3al[ii paBHa M0JIOBUHE IIMPUHBI CTIEKTPa HellpephIBHOTO CUTHA/A

Bo Bcex NMepevyrc/IeHHbIX C/Iy4dYasax

Kakumu nipermytniectBamu 06/1aziaeT MeToy, OMTMHEHHOTo Z-1peobpa30oBaHus 110
CpaBHEHHIO C METOZOM CTaHZAPTHOTO Z-Tipeobpa3oBaHusi py cuHTe3e BUX-Gunsrpos:
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IToBbIllIeHHAst TOYHOCTh BOCIIpOM3Be€HHA NX BO BCEM YAaCTOTHOM JHarla30He

He TpebyeTcs yBenMueHre 4aCTOTBI JUCKPETU3ALUH /ISl YMeHbILEeHUsT OITMO0K
HaJIOKeHUsI

[MpurogHOCTH [i/151 CUHTe3a (PUILTPOB C POM3BOJILHOMN YaCTOTHOM XapaKTepHUCTUKON
(KOppeKTUpPYIOLKX (UILTPOB)

[TpurogHOCTS 15 CHHTe3a (GUIBTPOB C JIMHEHHOH ()a30-uaCTOTHON XapaKTepUCTUKOM
Ne 4 Kakum mpeumyiiecTBoM He 06/1aiaeT 1udpoBasi cucteMa 06pabOTKU 10 CPaBHEHUIO C
aHaJIoroBOM:

OrcyTcTBHe PO6IeMbI COIIAaCOBAHMS Harpy30K
Mausbie rabapuThl ¥ oTpebieHne
Bricokast TOUHOCTB ITpeoOpa3oBaHUs

BbIcoKast CTaOUIBHOCTD XapaKTePUCTHK
Ne 5 Kakas mpotiefypa Ha3bIBaeTcsl JUCKpeTH3alied:

ITpope>kuBaHHe OTCUETOB 110 BPEMEHU
ITpope>kuBaHHe OTCYETOB 10 YACTOTE
[Tpeobpa3oBaHKe aHAJIOTOBBIX OTCYETOB CHUTHAJIA B LIU(PPOBbIE

B3sTrie MTHOBEHHBIX 3HaUeHNI CUTHaJIa C 3a/|JaHHbIM [1epUOZIOM
Ne 6 Kakas nporejypa HasbIBaeTCsi KBRHTOBAHUEM:

IIpopexuBaHKe OTCUETOB 10 BpeMeH!
ITpeobpa3oBaHue aHAIOTOBBIX OTCUETOB CUTHAJIA B UG POBLIE
B3siTrie MTHOBEHHBIX 3HaUeHU CUTHAJIA C 3a/JaHHBIM TTePUO/IOM

IMepexop 13 BpeMeHHOM 00/1aCTH B YaCTOTHYIO
Ne 7 Kakue ommbku aHa/moroBo-11uhpoBoii Tpeobpa3oBaHus He SIB/ISIOTCS C/IeACTBUEM
HEeBBITIO/IHEHUS TeopeMbl KoTe/lbHUKOBa

IITymbl KBAHTOBaHUS
OmmbKu yceueHust
OmwmbKy HasIoXKeHUsT (IHIAN3UHT)

Bce nepeuniciieHHble OITMOKU
Ne 8 ITpu yBenMueHNY CKB)XHOCTU TI0C/IeA0BATe/bHOCTH IIPSIMOYTO/IbHBIX UMITY/IBCOB:

PaCIIAPSIETCS CIIEKTP
CY>KaeTcst CTIeKTP
YBEJTMUMBAETCS KOJTMYECTBO TAPMOHHUK

yYBeUUMBaeTCsl aMIUIUTY/,a TaPMOHUK
Ne 9 Kakoe u3 cBoticTB guckpetHOro npeobpa3zoBanus ®ypre ([AT1D) sBasieTcst 0CHOBOM
anropuTtMa beicTporo npeobpasoBanusi dypoe (BIIP):

JIMHeHOCTh
PaBencTBO I1apceBasns
CgoiictBo caBura (cmertenus) AP

[TeprognuHOCTB
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Ne 10 Kakyto 3aauy BBITIONHSIET BecoBasi GyHKIUS B 33/ja4ax anmpOKCUMAL[A YaCTOTHON
XapaKTepUCTHKU [UGPOBOTo GriibTpa:

PaCHPE/:[e_HHET OIIMOKU 110 HWHTEePBa/IaM alllipoOKCMalln

MuHUMH3UPYeT CpeiHeKBa/IpaTHUeCKoe 3HaueHHe OIIHOKH 10 BCeMY UHTepBasly
anmnpoKCUMaru

MI/IHI/IMI/IBI/IpyET MakKCHMaJjibHOe 3HaueHue OIIMOKHU 110 BCEMY UHTepBATy
aAllMpOKCHUMaliin

BrinonHsieT Bce riepeurcieHHbIe 3ajaun
IICK-7
Bonpocbl omkpbimoz2o muna:
Ne 1 Kakum npeobOpa3oBaHUsIM JO/DKEH YOBIETBOPATh LU(POBOH PUIBLTD 1715t
0e3bICKaXXKEHHOU Tepe/iaul CUTHasa:

[MTocTosTHCTBO TPYMITOBOTO BpeMeHU 3aflePyKKU
CummeTpust K03hdHUIMEeHTOB TlepefaToYHoN (GyHKIMY IUPPOBOTO QriIbTpa
KoHeuHOCTb UMITY/TECHOM XapaKTePUCTUKY LUPPOBOro GumbTpa

beckoHeyHOCTb UMITY/IbCHOM XapaKTepUCTUKU LudpoBoro GpuasTpa

Ne 2 CurHan, JUCKpPeTHbI! M0 BpeMeHU, HO HelpephIBHBIN 110 YPOBHIO Ha3bIBAlOT
_ curHajioM

Ne 3 VmnynbcHas XapakTepyCTHKa, OMMCbIBaeMas pa3HOCTHBIM YpaBHeHHEM BUJa
y(n)=2x(n)-x(n-1)-1x(n-2) paBHa:

Ne 4 Kakasi u3 cucTeM, 3a/laHHBIX Pa3HOCTHBIM ypaBHeHHeM Oy/ieT YCTOHUMBA TIPH JTFOOBIX

BXO/IHBIX BOIEHCTBHAX:
y(m)=x(n)+x(n-1)
y(m)=x(n)+y(n-1)
y(n)=x(n)+x(n-1)+x(n-2)

y(n)=x(n)-x(n-1)+y(n-1)

Ne 5 CucreMy neprieHANKY/ISIPHBIX QYHKIMM C e IMHUYHON HOPMOM Ha3bIBalOT
CHCTEMOU

Ne 6 BxopHoit curHan v UMITY/TbCHasi XapaKTepHCTHKA 3aJjaHbl OTCUeTamMu. BxofHol curHam
[1,1,2], ummynbcHast xapakTepucTrka [2,1]. BeixogHol curHan paBeH

Ne 7 CurHan obnazgaet criektpoMm o 20 KI'11. Kakasi yactoTa AMCKpeTH3aruy OyieT

yI0B/IeTBOPATH TeopeMe HaiikBrcTa-KoTensHUKOBa:
20
35
44

60

Ne 8 BxofHol curHan ¥ MUMITy/IbCHasl XapaKTepUCTHKa 3a/laHbl oTcueTaMu. BxogHol curHan
[1,2,1], umnynbcHast xapakTepucTuka [1,2]. BeixoaHo# curHan paBeH:

Ne 9 LndpoBoii GpunsTp € net/ieit 06paTHOM CBSI3U C BBIXOZA Ha BXOJ, Ha3bIBAETCS

Ne 10 CBUr NMpSIMOYTOJIBHOTO UMITy/IbCa BO BpEMEHH TpHBefieT K U3MEeHeHUI0
CIIeKTpa
Bonpocb! 3akpbimozo muna:

Ne 1 JIvHe#Hasi TUCKpeTHasi cucTeMa 00/1aziaeT 6eCKOHEeUHOH UMITY/TLCHOM XapaKTePUCTHKOM,
ecmu (BUX JIOC):

Peaxiiusi ccTeMBbI 3aBUCHT TOTBKO OT BXOJHBIX BO3ZIeHCTBUI

27



Ne 2

Ne 3

No 4

Ne 6

Ne 7

Ne 8

Peaxifusi ccTemMbl 3aBUCHUT OT BXOJHBIX BO3/IeHCTBUM U TIPEILICTOPUY PeaKI|H
Pa3HocTHOE ypaBHEHHe CUCTeMbI He HUyKe BTOPOT'O MOpsiika

Hwu ozfHO 13 mepeunciieHHbIX CBOMCTB
JIvnetiHast quckpeTHas cucrema (JIZIC) He TpeOyeT MPOBEPKH Ha yCTOMUMBOCTb, €CJIH:

JIIC vMeeT Hy/ieBble HaYabHbIE YC/I0BUS
NmnynecHas xapakrepucTrka JIJJC umeeT xapakrep 3aTyxaroleil (pyHKIMA BpeMeH!
JIIC siBnsieTCsi peKypCUBHOM

Bo Bcex ciyyasix poBepKa Ha YCTOMYMBOCTD TpedyeTcs
UYacrtoTHoii xapakTepuctyikoi H(ejw) Ha3bIBaeTcs:

YacToTHas 3aBUCHUMOCTb OTHOILIEHHS peaklru K JUCKPETHOMY I'apMOHUYEeCKOMY
BOBAEﬁCTBHm B YCTAHOBJ/IEHHOM peXXHUMe

YacToTHas 3aBUCMMOCTb OTHOILIEHHUS AMIVIATYAbI peaKLMX K aMIVIMTy[e ANCKPeTHOTO
TrapMOHHY€CKOro BOB,E[EIZCTBI/IH B YCTaHOBUBILIEMCS peXUMe

YacToTHas 3aBUCUMOCTb PAa3HOCTH (pa3 peaki[uu U JUCKPETHOTO rapMOHMYECKOTO
BO3/I€MICTBUS B YCTAaHOBHUBILIEMCS PEXXHME

YacTOTHBIHN CITEKTP peaKlHu I1py MMpoOr3BOJIbHOM BXOJHOM BOBAEﬁCTBHH
Kakoe otHomieHue COOTBETCTBYET INOHATHUIO HOPMHMPOBAHHAA YaCTOTA:

OTHoIIleHre TeKyIIlel YaCTOThI K UaCTOTe ANCKPeTH3aIun
OTHollleHre TeKylllel uacTOThI K JJIUTebHOCTU CUTHaa
OTHoLlLIeHre TeKyll[eil UaCTOThI K IepruoJly CUrHasa

Hu ofHOrO 13 COOTHOILLIEHUN
NmnynbcHasi XxapaKTepyCTHKa 3TO:

OTKIMK CUCTEMBI Ha AejbTa Cl)yHKL[I/II-O IMMPpU HYJIE€BbLIX HAaUa/IbHBIX YC/IOBUAX
PeaKL[I/IH Ha E,Z[I/IHI/I‘-IH]:IIZ CKa4OK ITPU HYJ/IEBBIX HaUa/IbHBIX yC/JTOBHUAX
BI:IXOAHEIH peakjys Ha eﬂHHH‘—IHbIﬁ HMITYJIBC TIDHU HEHYJ/IEBBIX HaUd/IbHBIX YC/IOBUAX

BrixopHas peakuys Ha pyHKIMIO Beccesst mpy HyneBbIX HaualbHbIX YCIOBUAX
IlepexofHas XxapakTepuCTHKa 3TO:

OTK/IMK CUCTEMBI Ha AebTa CDYHKL]I/IIO IpY HYJIEBBIX HAYd/IbHBIX YC/IOBUAX
PeaKL[I/ISI Ha EAHHHQHbIﬁ CKAQUOK IIpH HYJ/IEBBIX HAUYa/IbHBIX YC/IOBUAX
BbIXOAHaH peakiud Ha (:‘,Z[I/IHI/ILIHblf/’I HMITYJIbC TIPHU HeHYJ/IeBbIX Haua/IbHBIX YC/I0BUAX

BeixogHas peakiyst Ha QyHKIUIO Beccesisi Py HY/IEBBIX HAaYaIbHBIX YCIOBUSIX
JIuHeliHas JUCKpeTHas cucTeMa 00/1a/jaeT KOHEUHOM UMIY/TbCHOH XapaKTepHUCTHUKOU
(KUX J1C), ecnm:

Peakiius crcTeMbl 3aBUCUT TOJILKO OT BXOJHBIX BO3AelcTBUM X(Nn)
Peakuus crcTeMbl 3aBUCUT OT BXOJHBIX BO3/IeCTBUM U MPeAbICTOPUU peakuu y(n-i)
Pa3HoCTHOe ypaBHeHHe CHCTeMbI He BhILIe [ePBOro MopsijKa

Hwu ofHO 13 epeunciieHHbIX CBOMCTB
Kakum cBo¥icTBOM He 00/1a/jaeT anropuT™ JUCKPeTHOro rpeobpa3oBanust Pypbe:
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OIIK-2

Ne 9

Ne 10

Nel

Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

ITepropnuHoCTH
ANTATUBHOCTH
OpHOpomHOCTH

VMHBapHaHTHOCTH K 3a/iepXKKe
Kakoit apdexT mocturaercs ripu cunrese KN X-GunsTpoB MeToZioM OKOH:

YMeHbllIeHNe IUPUHBI TePeX0JHON 30HbI
YMeHbILIeHNEe YPOBHS ITyJ/IbCaLAi
YMeHbllleHNe LIMPUHBI 0CHOBHOIO JlellecTKa

Bce nepeuriciieHHble 3¢ deKTs
AMIIMTYAHO-YaCTOTHAs XapaKTepUCTHKA 3TO:

YacToTHas 3aBUCHUMOCTh dAMIVIUTYAbI peaKJ1 K aMIVINTYye JUCKPETHOI'O
TrapMOHHNY€CKOIro BOB,I:[EIZCTBHH B YCTaHOBUBILIEMCS peXUMe

YacToTHast 3aBUCUMOCTb KOMITJIEKCHOM dMIUVIUTYAbI peaKIun K KOMILJIEKCHOM aMIUIUTye
AWUCKPETHOI'o rapMOHHYECKOT'0 BO3ﬂ€ﬁCTBHH B YCTAaHOBHMBILIEMCS peXXrme

YacToTHast 3aBUCMMOCTb Pa3HOCTH (a3 peaki[uu U JUCKPETHOIO BXOJHOTO BO3/eHCTBUS
B YCTaHOBUBILIEMCSI PeXKHMe

Bce oTtBeThI BEPHBI

Bonpocbl omkpbimozo muna:
Peax1uisl Ha eIMHUYHBINA CKauOK ITPU HYJIeBBIX Haua/IbHBIX YCJIOBUSAX Ha3blBaeTCs
XapaKTepHUCTUKOU
OTK/IMK CUCTeMBI Ha Zie/ibTa (PYHKL{MIO [1PY HYJIEBBIX HavasIbHBIX YCJIOBUSIX Ha3bIBAETCS
XapaKTepUCTUKOU
JTelbHOCTD BXOJHOTO BO3JeMCTBYSA X(1) M UMITY/IbCHAs XapakTepucThKa h(u)
JIMHEHHOW MICKPeTHOM crcTeMbl KOHeuHb! U paBHbl 5T 1 7T coorBeTcTBEeHHO. UeMy
paBHa J/IMTe/ILHOCTDb peakluu y(u), rae T- uHTepBas JUCKpeTH3aLuu
CurHan obnafaet ciektpoM 7o 10 kI'1j. Kakasi MUHMMa/bHast YaCcTOTa AUCKPETU3ALH
Oyzet ynoBnetBopsiTh TeopeMe Haiikercra-KorensHrkoBa?
CucteMy neprieHAVKY/ISIPHBIX QYHKLIWHN C eJMHAYHOW HOPMOI Ha3bIBalOT
CUCTEMOU
BxofHol curHan ¥ UMITy/IbCHasl XapaKTepUCTHKA 3a/laHbl OTcueTaMu. BxofHo curHan
[1,2,1], umnynbcHast xapakTepucTuka [1,2]. BeixoaHo# curHan paBeH:
CiBUTr NpSIMOYTOJIBHOTO UMITy/IbCa BO BpEMEHH NpYBefieT K U3MEeHEeHUI0
CIieKTpa
Ecnu pnvna nocnegosarenbHOCTA N=216, TO BBIUIPBIL OT IIPUMEHEHUS a/IFOPUTMA
BII® cocraBwur ... pa3? (6epeTcs OTHOIIEHHe KOMMYeCTBA BEIUMC/ISIEMBIX Tap Orepariyii)
LincdpoBoii GpUnLTp C meTsell 06paTHOM CBSI3U C BLIX0/A HAa BXO/| HAa3bIBAETCS
¢$unsTpoM
Ipu yBeMueHMM CKBa)KHOCTH MOC/e[0BaTeTbHOCTH MPSIMOYTO/IbHBIX UMITY/TbCOB
KOJIMUEeCTBO TaPMOHUK
Bonpocbl 3akpbimoz2o muna:

Kakum mpeumyiiecTBoM He 06/1aiaeT 1udpoBasi cucteMa 06pabOTKU M0 CPaBHEHHIO C
aHaJIOrOBOM:

OtcyTcTBHe TIPOOIeMBI COTIAaCOBAaHMS Harpy30K
Mausbie rabapuThl 1 oTpebieHne
Bricokast TOUHOCTB ITpeoOpa30BaHUs

BbIcoKast CTaOUIBHOCTD XapaKTePUCTHK
Kakasi rporieziypa Ha3bIBaeTCsl AUCKPeTH3areit:
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ITpope>kuBaHHe OTCUETORB IO BPEMEHH
ITpope’kuBaHUe OTCUETOB I10 YACTOTe
[Tpeobpa3oBaHMe aHAJIOTOBBIX OTCYETOB CUTHAJIA B LIU(PPOBbIE

B3siTue MrHOBEHHBIX 3HAUEHUI CUrHaja C 33/laHHbIM [1epUOJ0M
Ne 3 Kakas niporienypa Ha3biBaeTCsi KBAHTOBAHUEM:

IIpopexxuBaHKe OTCUETOB 110 BpeMeH!
ITpeobpa3oBaHye aHAJIOTOBBIX OTCYETOB CUTHAJIA B LIU(POBLIE
B3sTie MrHOBEeHHBIX 3HaYeHUM CUrHasla C 3a/laHHbIM IIepUo/ioM

ITepexogs U3 BpeMeHHO 00/1aCTU B YaCTOTHYIO
Ne 4 Kakwe o6k aHai0roBo-1y¢ppoBoi MpeoOpa3oBaHus He SIB/ISIFOTCS C/Ie/[CTBUEM
HeBBITIONHeHUs1 TeopeMbl KoTeTbHUKOBa

[ITymbI KBaHTOBaHUSA
OmmbKu yceueHust
OmmbkYy Ha/moXKeHuUst (IUIali3UHT)

Bce nepeuric/ieHHbIe OLIMOKH

Ne 5 Kakoe 13 cBOWCTB AUCKpeTHOro nipeobpa3zoBanus @ypre (ATID) sBaseTcst 0CHOBOM
anropuTMa bwicTporo npeobpa3oBanusi dypee (BIID):

JIuHelHOCTh
PasenctBo ITapceBans
CgoticTBo caBura (cmerrenus) JI1®

[TeprognuHOCTB
Ne 6 Kakoe ycioBue He SBNSIeTCS JOCTAaTOUHBIM /17151 Oe3bICKayKEHHOM Tepejaun CUTHAA:

IMocTostHCTBO TPYIIIIOBOTO BpeMeHU 3a7ep ki ndposoro ¢unsrpa (LdD)

CummeTpusi Ko3¢pduiirieHToB niepepaTouHoit pyHkuuu (I1P) LJ® BK=BM-K, M-TIOPSIIOK
¢dbumpTpa

AnTCcuMMeTpUs Ko3¢durmentos [1P LD

Koneunocts umnysbcHoi xapaktepuctvku LId (KX D)

Ne 7 Kakyro 3aziauy BBITIO/HSIET BeCoBast PyHKIMS B 3a[jaUax almpoKCUMAaL{i YaCTOTHOM
XapaKTepUCTUKH UG POBOro GhuibTpa:

PacripeiesisieT OIIMOKY 10 MHTEPBAIaM arrpOKCUMAL[N

MUHUMH3UPYET CpeJHEKBaIPaTHUeCKOe 3HaUeHHe OIIMOKY 110 BCEMY UHTEPBaTy
anmpoKCUMalu1

MuHUMM3UPYeT MakCUMasbHOe 3HaueHHe OLIMOKY 110 BCeMy UHTepBaly
anmnpoKCUMaLu

BrimonHsieT Bce riepeurcieHHbIe 3aaun

Ne 8 ITpu kakoM crioco6e rpeCcTaB/IeHKsT YMCE/T CO 3HAKOM 1 B CTapiiieM pa3pse
COOTBETCTBYET MOJIOXKUTE/ILHOMY YUCITY:

HpI/I npeAcTaB/I€HUUA B IMTPAMOM Ko/Jie

HpI/I npeacraB/jIe€HUU B JOTIO/THUTE/IEHOM KOoJie
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Ne 9

Ne 10

OIIK-3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

ITpu npesicTaB/ieHH B 00paTHOM Kofie

HpI/I npeAcTaB/I€HUU B CMEIeHHOM KoJe
BoccTraHoBneHue HETpepbIBHOIO CUI'Ha/Ia U3 AUCKPETHU3MPOBAHHOT'O HEBO3MOXXHO, €CJIN:

YacToTa AUCKpeTH3aLiy PaBHa LIMPHHE T10/I0CHI CTIeKTPa HelIPepbIBHOTO CUTHasla

YacroTa JUCKpeTH3al[ii paBHa JBOMHON IIIMPHHE T0JI0CHI CIIeKTPa HerpephIBHOTO
CUTHama

Yacrora AUCKPeTH3dllh DABHA I10/IOBHMHE IIHWPWHBI CIIEKTPa HEIIPEPBIBHOI'O CUI'HAJ/IA

Bo Bcex NMepevyrc/IeHHbIX C/Tydadax

Kakumu nipermyiijectBamu 00/1a/1aeT MeTo/i OMTMHEHHOTO Z-TTpeobpa30BaHus 1o
CPaBHEHHIO C METOJIOM CTaH/IapPTHOTO Z-1peoOpa3oBaHus IpH crHTe3e BUX-(unsrpos:

IToBblllIeHHAs! TOYHOCTh BOCITpOM3BeAeHHA X BO BCeEM UaCTOTHOM /Jivaria30He

He TpebyeTcs yBenuueHre 4aCTOThI AUCKPETU3ALIMH [I/Isl yMEHBIIIEHHUs OIITMO0K
HaJIOKeHUs

ITpuromHOCTD A1t CMHTE3a (GDUIBTPOB C MTPOM3BOJILHON YaCTOTHOM XapaKTepHUCTUKOM
(KOppeKTUpPYIOLKX (PUILTPOB)

ITpurogHOCTD Ay1s1 CMHTe3a (GUIBTPOB C TMHEHHOW (ha30-4aCTOTHOW XapaKTePUCTUKOH

Bonpocbl omkpbimozo muna:

JddekT HamoXKeHUs CIeKTPOB (3U/A3UHT) OTCYTCTBYET IPU JUCKPeTH3al[|H
HeTpephIBHOTO BXOJHOTO CUTHAa/a, eC/TH COOTHOIIIEHHE YaCTOThI CUTHAJA K UacTOTe
TUCKPETU3al[U MEHbIIIE:

ITpu curaTe3e KN X-hMILTPOB METOZOM OKOH YPOBEHb Iy ThCALAN

KakuM ripeoOpa30oBaHUsIM /JO/DKEH YAOBIETBOPSTH LM(POBOM GHUIBTP 7151
Oe3bICKaKEHHOM TIepe/iaur CUrHasIa:

IMTocTosiHCTBO IPYNIIOBOIO BpeMeHHU 3a/lepyKKU
CummeTpus K03¢dULIMEeHTOB NepeAaTouHoN (PyHKIMK LU(pPOBOTro GUILTpa
KoHeuHOCTb MMITY/IbCHOM XapaKTepUCTUKY [U(POBOro (puabTpa

beckoHeUHOCTh UMITY/IbCHOM XapaKTepUCTHUKU 1U(POBOro huabTpa

JIunetinas guckpetHas cuctema (JIZIC) sBsieTcs yCTOMUMBOM, ec/iu BCe o
HaXOZSATCsI BHYTPU OKPY>KHOCTU eIMHUUHOTO pPajuyca Z-TJI0CKOCTH

JluneitHas guckpetHasi cuctema (JIJC) siBnsieTcst yCTOMUMBOM, eCiti BCe MoMockl [1P
HaXOASTCS OKDY’>KHOCTH eJUHUUHOTO paZinyca Z-TUI0CKOCTH

JluneitHas guckpetHasi cuctema (JIJC) siBnsieTcst yCTOMUMBOM, ec/ti BCe Moockl [1P
HaXOZASATCS BHYTPU eIMHUYHOTO pPaJjuyca Z-TJI0CKOCTH

HopmupoBaHHas uacToTa - 3TO OTHOLLEHHe TeKyIleid YacTOThI K

Peaxiusi Ha eIMHUYHBINA CKauOK IPU HY/IeBbIX Haua/IbHBIX YC/IOBUSIX Ha3bIBaeTCs
OTK/IMK CHCTeMBI Ha Ae/bTa QYHKIUIO MPY HYJIEBBIX HaUabHBIX yCIOBUSIX HAa3bIBAIOT

IMomrocom nepefatouHoit ¢pyHkiuu ([1P) Ha3biBaeTCs 3HaUEHE Z, TIPY KOTOPOM
TIpUHMMaeT HyJeBOe 3HayeHre

Bonpocbl 3akpbimozo muna:
WmmnynbcHasi XxapaKTepyCcTHKa 3TO:

OTK/IMK CUCTEMBI Ha AebTa (by'HKL[I/II-O IMPpX HYJIEBBIX HAUa/IbHBIX YC/IOBUAX
PeaKL[I/IH Ha e,Z[I/IHI/I‘IHblf/’I CKAUOK TIpH HYJIEBBIX HAYad/IbHbBIX YCJIOBUAX
BbIXO,Z[HaF[ peakus Ha e,l[PIHH‘—IHbIﬁ HUMITYJIbC TIPU HEeHYJ/IEBbIX HaYa/IbHBIX YC/IOBUAX

BrixopHas peakuys Ha pyHKIMIO Beccesist mpu HyneBbIX HaualbHbIX YCIOBUSX
IlepexogHas xapakTepuUCTHKa 3TO:
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OTK/IMK CUCTeMBI Ha iesibTa (PYHKL{MIO [1PY HyJIEBbIX HauaslbHBIX YCIOBUSIX
Peaxiiusi Ha eIMHUYHBINA CKauOK MPU HY/eBbIX Haya/lbHBIX YCIOBUSIX
BrixopHas peakuyisl Ha e JMHWYHBIN UMITY/IBC TIPY HEHY/IEBBIX Haua/lbHbIX YCI0BUAX

Brixopnas peakuys Ha GyHKIMI0 Beccesist Mpy Hy/IeBBIX HaualbHBIX YCIOBUSIX

Ne 3 JIuHeliHas JUCKpeTHas cucTemMa 00/1a/jaeT KOHEUHOM UMITY/IbCHOH XapaKTepHUCTHKOM
(KUX J1C), ecnm:

Peakiius crcTeMbl 3aBUCUT TOJILKO OT BXOJHBIX BO3/elcTBUM X(Nn)
Peakius crcTeMbl 3aBUCUT OT BXOJHBIX BO3/1eliCTBUM U NPeAbICTOPUU peakuu y(n-i)
Pa3HoCTHOE ypaBHEHHe CHCTeMbI He BBILIIe [TePBOT0 MopsiaKa

Hu OZIHO M3 MepeyrCc/IeHHbIX CBOMCTB

No 4 JIuHeliHast TUCKpeTHas cucteMa 00/1ajjaeT e CKOHEUHOUM UMITY/TbCHOM XapaKTePUCTUKOM,
ecmu (BUX JIOC):

Peaknusi ciCTeMBI 3aBUCHT TOJILKO OT BXOJHBIX BO3AeHCTBUM
Peakius cricTeMbl 3aBUCUT OT BXO/JHBIX BO3/IeMCTBUM U TIPEBICTOPHY PeaKI[un
Pa3HocTHOe ypaBHEHHe CUCTeMbI He HUyKe BTOPOT'0 Mopsiika

Hu ofgHO 13 nepeuncieHHbIX CBOMCTB
Ne 5 JIvHeiHas muckpeTHasi cucteMa (JIZIC) He TpeOyeT MPOBEPKU HA YCTOWUMBOCTD, €CJIH:

JIIC vMeeT Hy/eBble HaYa/IbHbIE YCI0BUS
NmnynscHas xapakrepucTrka JIZJIC uMeeT xapakrep 3aryxaroiei pyHKIMY BpeMeH!
JIIC stBnsieTcsi peKypCUBHOM

Bo Bcex ciyyasix rpoBepKa Ha YCTOMYMBOCTD TpeQyeTcs
Ne 6 Hynewm nepeparounoit ¢pyHkimu (I1®) Ha3biBaeTcs 3HaueHUe Z, IPA KOTOPOM:

I1® pocruraer MUHUMAaIbHOIO 3HAYEHUS
I1® pmocryraer MakCMMaabHOIO 3HaYeHUs]
Uucnurens [1® nprHUMaeT Hy/leBoe 3HaUeHUe

3nameHarenb [1® nprHUMaeT Hy/leBOe 3HaYeHHe
Ne 7 JluneitHas guckpetHasi cuctema (JIC) siBisieTcsl yCTOMYMBOM,
ecym:

Bce nmomtocwl 1D HaXo4ATCA BHYTPH OKPY>KHOCTHU € IMHUUHOI'O paiyCa Z-TIJIOCKOCTH

Bce nosrocer [1® HaxopsaTCA Ha WM BHE OKPY>KHOCTH €UHUYHOIO pajuyca z-
IIJIOCKOCTH

Bce nynu I1® Haxo#ATCs HAa OKPY>KHOCTH €JMHUYHOIO PaZiiyCa Z-IVIOCKOCTH

Ycroituusocts JIJJC He ornpefiessieTcs: 0/1I0)KeHEM HyJleli [10/IF0COB Ha Z-TIJIOCKOCTH
Ne 8 YacroTHol xapakTepucThkoil H(ejw) Ha3biBaeTcs:

YacToTHasi 3aBUCUMOCTb OTHOILIEHUSI PeakLiy K JUCKPeTHOMY FapMOHUYECKOMY
BO3ZIe[iCTBUIO B YCTAHOBIEHHOM peXXMMe

YacToTHas 3aBUCHMMOCTb OTHOILIEHHUS AMIVIATYAbBI peaKlMX K aMIVIMTy[e AUCKPeTHOTO
TrapMOHHY€CKOIro BOB,I:[EIZCTBHH B YCTaHOBUBILIEMCS peXUMe
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Ne 9

Ne 10

OIIK-4

Ne 1
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Ne 10

Ne 1l

YacToTHas 3aBUCHMOCTb Pa3HOCTH (a3 peakLyy U AUCKPETHOTO TapPMOHIYECKOTO
BO3[elCTBUS B YCTAaHOBHUBLIEMCS PEXXHUMe

YacToTHBIH CIIEKTP peakijiy MpY TTPOU3BOIHLHOM BXOHOM BO3/eHCTBUM

Kakumu npeumyiiiecTBamu 00/1a/1aeT KAHOHUYECKasi CTPYKTYpa JIMHEeHHOH AUCKPETHOU
CUCTEMBI:

YMeHbl1IaeT I1yMbl KBAHTOBaHUS
YrpoijaeT cxemMy 3a CUéT YMeHBIIIeHUsT YHUC/Ia IeEMEeHTOB 3a/1eP>KKU
YnpoiijaeT cxeMy 3a CueT yMeHblileHHUsI (YIIPOILIeH!sT) 3/IeMeHTOB CyMMHUPOBaHUs

prOH.[EIET CXeMY 3a CUeT YMEHbIIEeHWA YrC/id 3JIEMEHTOB YMHOXXeHUA Ha KOHCTAHTY
Yro Takoe NOrpenHOCTb KBAHTOBAHUSA:

Bec mnapiero 3Hauaiijero paspsija Q=2-s
[Ilar kBaHTOBaHUS
Pa3Hulla 3HaueHUM JUCKPETHOTO M KBAHTOBAHHOT'O CUTHA/IOB Ba=A[-AK

Bce onpegenenys BepHbI

Bonpocbl omKpbimozo muna:

[ITupyHa MepexoAHbIX 30H aMIUTUTYJHO-UaCTOTHBIX XapakTepucTuk KM X-huisTpos rnpu
3aIaHHOM TIOpsi/IKe repeAaTouHoi GyHkiun N TeM mmpe, 4em YacToTa
TACKpeTu3auu fo

CurHari, JUCKPeTHBIN TI0 BpeMeHH, HO HeTIpephIBHbIM 110 YPOBHIO Ha3bIBalOT
CUTHAJIOM

Kakast 13 cucteM, 3a/IJaHHBIX Pa3HOCTHBIM YpaBHEHWEM OyJieT YCTOMUWBA TIPH JTFOOBIX
BXO/ZIHBIX BO3/]eMCTBUSX:

y(m)=x(n)+x(n-1)
y(m)=x(n)+y(n-1)
y(m)=x(n)+x(n-1)+x(n-2)

y(m)=x(n)-x(n-1)+y(n-1)
CucreMy neprieHAUKY/ISIPHBIX (YHKIUM C e IMHUUHOW HOPMO Ha3bIBalOT
CUCTeMOI

BxopHol curHan ¥ UMITy/IbCHasl XapaKTepUCTHKA 3a/laHbl oTcueTaMu. BxofHoW curHan
[1,1,2], umnynbcHast XxapakTepucTuka [2,1]. BeixogHol curHan paBeH
CBUTr NpSIMOYTO/IBHOTO UMITy/IbCa BO BpEMEHH TpHBe/ieT K U3MEeHeHUI0

CrieKTpa
Bropoii oTcueT UMITy/IbCHOM XapaKTepUCTUKH, OTHMCbIBaeMOW Pa3HOCTHBIM YpaBHEHHEM
BUZa y(n)=7x(n)-8x(n-1)+3x(n-2)-7x{n-4} paBeH:
[sATBIN OTCUET UMITYILCHOM XapaKTepUCTHKY, OMUChIBAEMOI pa3HOCTHLIM ypaBHEHUEM
BUZa y(n)=8x(n)-3x(n-1)+1x(n-2)-3x{n-4} paBeH:
YMeHblIeHNe AJIUTeTbHOCTH UMITy/IbCa TIPHUBeZeT K crieKTpa
BxofHol curHan ¥ UMITy/IbCHasl XapaKTepHUCTHKA 3a/laHbl OTCueTaMu. BxogHoW curHan
[4,7,2], imnynbcHas XapakTeprcTHKa [4,2]. TpeTuii oTcueT BBIXOAHOTO CUTHAJ PaBeH:
Bonpocbl 3akpbimozo muna:
Y yeTHO¥ QyHKUMU:

BCe cjlaraeMbie, KpOMe TIepBOTO, PaBHBI HYJTIO
BCe KOCHHYCHbBIE COCTABJISIIOIHE PAaBHBI HYJTIO
BCE€ CUHYCHBIE COCTABJISOIIE PAaBHBI HYJTIO

BCe KOMITJIEKCHBIE€ COCTABJ/IAIOLIYE HE DaBHBI HYJ/IFO
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Ne 2 B cnexTpe nociesoBaTeIbHOCTH IPIMOYTO/IBHBIX UMITYJIBCOB OTCYTCTBYIOT
CIleKTpaJlbHble COCTAaBJISAOLIYE:

Ha HY/IeBOW TapMOHUKe
Ha rapMOHUKAX, KPaTHBIX JI/TUTe/IbHOCTH UMITY/TbCOB
Ha rapMOHMKAX, KPaTHbIX CKB&)KHOCTH

Ha rapMOHHMKAX, KPATHBIX YaCTOTE 3all0/THeHUA
Ne 3 HpI/I YBe/IMUEHHU CKBa>XHOCTHU MOC/1€40BaTe€/IbHOCTHU MPAMOYTOJ/IbHBIX UMITY/IbCOB:

pacIIMpsIeTCsl CIIEKTP
Cy’KaeTcsl CIIeKTp
YBEeJIMYMBAETCS KOIMYeCTBO FapMOHHUK

yBeJIMUKMBACTCA aMIIUTYyd TAaPMOHHK

Ne 4 Mepoii ko3¢ durpieHTa KOppesisiyy P BLIpaXKeHUH OTHOIIeHHUSI BEKTOPOB B BU/[e
CKaJIIPHOT'O NIPOM3Be/|eHUs SIB/ISeTCs:

HOpMa BEKTOPOB
pacCTosiHYEe MEXIY BeKTOpaMu
YTOJ MKy BEKTOPaMH

Npou3Be/ieHre HOPM BEKTOPOB
Ne 5 CuHyC 9BAsSIeTCS:

yeTHOU (pyHKIMEN
HEUeTHOM (QyHKIMel
OpPTOHOPMUPOBaHHOM (yHKLMEN

anepuoANYeCcKol (GyHKIHeH
Ne 6 Kakoe oripeienienue cripaBeJjiviBo Jjisi peKyPCHBHOTO (DUIBTPA:

Peakius guibTpa y(n) 3aBUCUT TOJILKO OT BXOJHOTO BO3ZecTBUS X (1)

Peaxiust pusisTpa y(n) 3aBUCUT OT BXOAHOTO BO3/IeHCTBYS X(N) U ero TpeAbICTOprH X(1-
k)

Peaxiust pustsTpa y(n) 3aBUCUT OT BXOAHOTO BO3/IeHCTBYS X(N), €0 MpeAbICTOpUM X(Nn-
k) u npegpicTopun peakyu y(n-k)

Bce onpesenenus cripaBesi/IMBEI
Ne 7 BhInoHeHre Kakoro yC/I0BHUsl 00ecrieurBaeT YCTOHUMBOCTD (DUBTpA:

CDI/IJ'[I:TP SABJIAETCS HEPpEKYPCHUBHBIM

IMosroce! HepeKYPCUBHOTO (PUIBTPA HAXOASTCS BHYTPH eAMHUYHON OKPY>KHOCTH Ha Z-
TJIOCKOCTH

NmnynbcHas xapakTepycTHKa GUIBTPa MMeeT BUJ, 3aTyXaroli[eit SKCTIOHEeHThI

BeironHeHue M000T0 13 TIepeurcieHHBIX YCIOBUM 00ecrieunBaeT yCTOMYUBOCTD
¢unsTpa

Ne 8 ITpu kakom ycsioBur BUX-GuisTp BTOporo nopsiika Mo>keT ObITb TIpe/iCTaB/IeH B
1I0C/Ie[loBaTe/IbHOM CTPYKType:

Ecm nomoce! ¢puisTpa BelleCcTBeHHbI
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OIIK-7

Ne 9

Ne 10

Ne 1

Ne 2
Ne 3

No 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ecimi nomoce! ¢puibTpa KOMIIEKCHO COMPSDKEHHbIE
B 060oux nepeurncieHHbIX Cydasx

Hu B ofHOM M3 nepeunc/ieHHbIX ClyvyaeB
CBOICTBO MHBapHAHTHOCTH BO BpeMeHH IPUCYILe:
JIMHEWHOW JMICKPeTHOH crCTeMe

(hr3ryecKu peanr3yeMoil cucteme
HecTallMoOHapHOMW cucTeMe

JIMHEeHOM cucTeme

CTallMOHApHOM cucTeMe

JINHENHOW AUCKPEeTHOM cucTeMe

Mepoii ko3bduLieHTa KOppesiLiyiy NPy BbIpaXKeHUH OTHOLLIEHUsI BEKTOPOB B BH/ie
CKaJISIPHOTO TIPOM3Be/|eHNUS SIB/ISIETCS:
NpoM3Be/ieHre HOPM BEKTOPOB

HOpMa BeKTOPOB

YTOJ1 MeXXy BeKTOpaMu

paccTosiHYe MeXJy BeKTopamu

Bonpocbl omkpblimoz2o muna:
LndpoBoii GpunsTp € met/ieit 06paTHOM CBSI3U C BBIXO/la HAa BXOJ, Ha3bIBAETCS

[ITym KBaHTOBaHUS UMEEeT pacripe/ie/ieHle BepOsITHOCTH

Ecmu pnvHa nocnegosarenbHOCTA N=256, TO BBIUIPBILI OT IIPUMEHEHUS a/IFOPUTMa
BII® cocraBwur ... pa3? (6epeTcst OTHOIIEHHe KOMMYeCTBA BEIUMC/ISIEMBIX Tap OTiepariyii)
I®d: H(z) = (3z"2 + 4 - 32) / (z"\2 + 1 - z). CoOTBeTCTBYIOIIlee Pa3HOCTHOE ypaBHeHUe
y(m)=:

Kakas 13 cucreM, 3a/jlaHHBIX Pa3HOCTHBIM ypaBHeHWeM OyJeT yCTOMUMBA TIPH JIFOOBIX
BXO/IHbIX BO37IeHiCTBUSIX:

y(n)=x(n)+x(n-1)
y()=x(n)+y(n-1)
y(n)=x(n)+x(n-1)+x(n-2)

y(m)=x(n)-x(n-1)+y(n-1)

Iapa B3avMHO-TIepTIeH/TUKY/ISIPHBIX BEKTOPOB HA3bIBAeTCS 6a3vcom
CurHari, JUCKPeTHBIN TI0 BpeMeHH, HO HeTIPePhIBHBIM 110 YPOBHIO Ha3bIBAlOT
CUTHAJIOM

- 3TO YaCTOTHAA 3dBUCHMMOCTb aMIVIMTYbl PedKIIUU K aMIT/IUTYy/Je
AVCKPETHOI'0 rapMOHKNYECKOTr0 BOB,ELEFICTBHH B YCTaHOBUBIIIEMCS peXXUMe

Kakum cBoticTBOM 00/1a/1aeT ailrOPUTM JIMCKPETHOTO Tipeodpa3oBanus Dyphe:
[TepuoguuHocT

AAIUTUBHOCTU

OpHOpOAHOCTH

VHBapuaHTHOCTH K 3a/iepKKe

O COOTBeTCTBUM MOILJHOCTH CHUTHaJla BO BpeMeHHOM U YaCTOTHOM 06/1aCcTH TOBOPUT
Teopema

Bonpocbl 3akpbimo2o muna:

Hnst onrcanus JIJC B Z-06/1aCTH UCIIOMB3YHOT:

UMITY/IbCHYIO XapaKTepUCTUKY
repexoAHyI0 QyHKIHIO
TepeJaTouHyt0 (QyHKI[HUIO
PasHOCTHOe ypaBHeHUe
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YMeHbIlIeHNE ITTUTETHHOCTH UMITY/TbCa MPUBEJIET K:
CY>KEHMIO CTIeKTpa

PAaCILUPEHUIO CIIeKTpa

YBeJIMUeHHs] KOJTMUeCTBA CIIEKTPAIbHBIX OTCUETOB

YBE/IMYEHNIO CKBA’)KHOCTHU
HpI/I YBe/IMUEHNU CKBa>)KHOCTHU MOC/1€40BaTE€/IbHOCTHU MPAMOYTOJ/IBHBIX UMITY/IbCOB!

PacLIMpPSIeTCS CIIEKTP
CY’KaeTcs CTIeKTp
YBEMYMBAETCsI KOJTMUEeCTBO FapMOHUK

YBEJIMUMBAETCS] AMIUTUTY/a TADMOHUK
CuHyC SBSIETCS:

yeTHOU (PyHKLMeH
HeueTHOU (yHKIHeH
OPTOHOPMUPOBAHHOM (YHKITMeM

anepuoANYeCcKol (pyHKLMeH
BrInosiHeHHe Kakoro yC/I0BUsl 00eCreunBaeT yCTOMYUBOCTD (DHIIBTPA:

OUIBTP SIB/ISETCS HEPEKYPCHUBHBIM

ITontocel HEpeKypCHUBHOT'O CI)I/IJIBTpa HaxXogAaTCAa BHYTPpH e,E[HHPI‘—IHOﬁ OKPY>XHOCTH Ha Z-
ITJIOCKOCTH

VimnynbcHasi xapakTepyucTrKa GubTpa UMeeT BUJ, 3aTyXarolel SKCIIOHeHThI

BrironiHeHre 1060T0 U3 TIepeurCIeHHBIX YCIOBUIA 00eCreunBaeT YCTOMIUBOCTh
¢duneTpa

Kak 3aBucuT mmpuHa nepexofHbIX 30H alVIMTYLHO-4aCTOTHBIX XapakTepucTuk KNUX-
(bUBTPOB TIPU 3a/IaHHOM TIOPSIIKe TiepelaTOuHON (GYHKIUK N 0T 4aCcTOTBI
TMCKpeTu3alu f:

UeMm BblIlLIE YaCTOTA AUCKpeTU3aluy {1, Tem 1mmpe nepexofHasi 30Ha
Yem BbIILIe YaCTOTa AUCKpeTHU3auu f1, Tem yxke mepexofHasi 30Ha
[ITuprHa nepexoJHOM MOI0CH! 3aBUCHT TOBKO OT nopsiika N nepefaToyHou GyHKIMN

Bce oTBeThI HEBepHEBI
C Kakoii 11e/1bI0 TIpM CUHTe3e UPPOoBLIX GUALTPoB (L[P) 1cIionb3yoT OKOHHYIO
(dyHKLUMO:

[nst obecnieyenus ycroiunBocts LD

7151 yMeHbIlIeHNs IIMPYHBI TIePEXOAHBIX 30H aMIIMTYAHO-4aCTOTHOW XapaKTepUCTHKU
(AUX)

st cHvbkeHus1 ypoBHA mynbcanyn AYX

Bce oTBeThI BepHbI
B kakux ciayyasx oTCyTCTByeT 3(eKT HaloXeHUs CIIeKTPOB (3i1ali3vHT) pu
[VCKpeTH3aliM HellpepbIBHOTO BXOAHOTO CUTHAA:

UdCTOTa BXOAHOI'0O CMT'Ha/lda MEHbILIE MOJIOBUHBI YaCTOThI AUCKPETU3allun
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YaCTOTa BXOAHOI'O CMI'Ha/la 00JIbI1Ie TT0JIOBHMHBI YaCTOTHI AUCKpeTH3aln
YaCTOoTa BXOAHOI'O0 CUIrHajia MeHseTCs B Judlla30He

HanoskeHne 0TCYyTCTBYET BO BCEX CIyvasx
Kakumu nipermMyiijectBamMu 006/1a1aeT MeTo/l OMTUHEHHOTO Z-1peobpa30BaHus 1o
CPaBHEHHIO C METOJIOM CTaH/IapPTHOTO Z-1peoOpa3oBaHust Py crHTe3e BUX-(unbrpos:

IToBbIllIeHHAs! TOYHOCTh BOCITpOM3BeAeHHA X BO BCeEM UdCTOTHOM /ivaria30He

He TpeOyeTcs yBenuueHye 4aCTOThI AUCKPETU3ALIMH [IJIs] yMEHBIIIeHHs OITMO0K
HaJIoKeHUsI

[MpurogHOCTH [i7151 CUHTEe3a (PUILTPOB C MPOM3BOJILHOMN YaCTOTHOM XapaKTepUCTUKON
(KOppeKTUPYIOLKX (PUILTPOB)

ITpurogHOCTS Ay1s1 CMHTE3a (GUIBTPOB C TMHEHHOW (ha30-4aCTOTHOW XapaKTePUCTUKOH

Kaxkoe 13 niepeunic/ieHHbIX CBOMCTB XapaKTepHO Ji/Isl Cpe/jHeKBajpaTHyeCKOi Mepbl
anrpoKCUMaly YaCTOTHOM XapaKTepUCTHKU:

OmrbKa KOHTPOJIUPYETCS B KXKI0M TOUKe MHTepBasia almpoKCUMAlN

MakcuManbHOe 3HaueHHe OIIMOKY MOXKET I0CTUraThCsl B HECKOJILKUX TOUKaX UHTepBasia
anmpoKCHUMalU1

Hus O,E[HOIL/i TOYKEe MHTEepBdJ/la alllipOKCUMALIn omrbka He npeBbIIaeT BB,Z[aHHOﬁ

B oTme/nbHBIX TOUKaX MHTepBaJla alllpOKCUMAL[|K OIIMOKa MOKeT OBbITh JOCTAaTOYHO
0OJIBLIIOH

Bonpocbl omkpbimoz2o muna:
Bripaxxenue

Hz)=z{h(n)} = E h(m)z™"

'

Ha3bIBaeTCst DyHKIMeH

VHTerprpoBaHue B 4aCTOTHOM 00/1aCTH COOTBETCTBYET YMHOKEHHIO Ha:

Ecnmu pnvHa nocnegosarenbHoCTH N=2B16 cTernieHH, TO BHIMIPBILL OT IIPUMeEHEHHs]
anroputMa BII® cocTaBuT ... pa3? (bepeTcs OTHOILIEHWE KOJTMUeCTBa BBIYMCIISEMBIX T1ap
omepariuii)

[1®: H(z) = (4 + 3z) / (222 + 1 - z). CoOTBeTCTBYIOIIlee pa3HOCTHOe ypaBHeHUe y(n)=:
VimmynbcHasi XapaKkTepUCTHKa, ONMChIBaeMasi pa3HOCTHBIM YPaBHEHUEM BUJA
y(n)=4x(n)+8x(n-1)-4x(n-2) paBHa:

BxofHol curHan ¥ UMITy/IbCHasi XapaKTepUCTHKa 3a/laHbl oTcueTaMu. BxoHol curHan
[1,2,1], ummynbcHast XxapakTepucTyka [1,2]. BeixofHo# curHan paBeH:

CABUT MPSIMOYTOMBHOTO UMITY/TECA BO BpEMeHU TIPUBeJeT K M3MeHEeHHI0

CrieKTpa
Y yeTHO (pyHKLIUU BCe COCTaBJISIOIIIME PABHBI HY/TIO
AHanoroBbiii curHam He MOKeT OBITh OTIMCaH B -o01acTH

Kakum cBoticTBoM 00aziaet z-npeobpa3oBaHue:
JIHeHOCTb

CBOICTBOM 3a/iepXKK1

Teopema o cBepTKe

YcToiuuBoCTh

Bonpocbl 3akpbimo2o muna:

Hnst omcanus JIIC B 4acTOTHOM 00/1aCTH UCTIONB3YIOT:
TepeJaTouHy 0 (yHKI[HUFO
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YaCTOTHYIO XapaKTePUCTUKY
AOX

HMMITY/IbCHY0 XapaKTepUCTUKY
IMepexopHast XapakTepUCTHKA €CTh:

WHTerpas OT UMITY/IbCHOMN
TIPOU3BOJHAST OT UMITY/TECHOM
nenbTa-QyHKIUS

CBepTKa C CUTHAJIOM
Mepoii ko3 duiiieHTa KOppeJisiliiy NPY BLIpayKeHUU OTHOIIIEHUST BEKTOPOB B BH/Ie
CKasIsIpHOTO TIPOU3Be/|eHUS SIB/ISIETCS:

HOpMa BEeKTOpOB
paccTosiHue MeXKy BeKTOpaMHu
YTOJ1 MeXX1y BeKTOpaMu

rpoursBeleHe HOPM BEKTODOB
Yro Takoe TMOrpeuIHOCTb KBAHTOBAHUA:

Bec mnapiiero 3Hauaiijero paspsija
IIlar kBaHTOBaHUS
Pa3Hulla 3HaueHUH JUCKPETHOrO M KBAHTOBAHHOI'O CUTHA/IOB

Bce onipegenenys BepHbI

B kakoM cyryuae HeTTPUMEHUM METO/] CTaH/IapTHOTO Z-TTpeo0pa30BaHus MPU CUHTe3e /
BUX-dunsTpos:

Tp66yIOTCH IIOBBIIII€HHbIE Tpe6OBaHI/IH K TOUHOCTH BOCIIpOM3BEA€HHNA UX B 3aIdHHOM
Araria30He 4aCToT

Tpebyetcst TUHEHHOCTh (©a30-YaCTOTHOM XapaKTEPUCTUKH

TpebyeTcst cuHTe3 (DUIBTPOB C ITPOM3BOJILHON aMIIUTYAHO-UaCTOTHOM
XapaKTepPUCTHUKOMN

B niepeziaTouHO (yHKIMH aHa/I0ra-MPOTOTHIIA YMC/IO Hy/Ieil paBHO | Oorblle ync/ia
TI0JIFOCOB

Kakum cBoticTBoM 00/1a1ar0T Ko3duiineHTs! epefatouHoi ynkuyu ([1d) KNX-
(usbTpa Co CTPOro JIMHEMHOM (a30-uacTOTHOU XapakTepucTukoit (PUX):

Kosddurments: I1P fo/mKHBI OBITE CHMMETPUYHBI WM aCCUMETPUYHBI
Kosdduimentst T1P 0/KHBI OBITH MOM0KUATETBHBI
Kosddurmentst T1® 10/mKHBI OBITE aCUMMETPUYHBI

Hwu ozHO 13 CBOICTB He sAB/s€TCS NMPU3HAaKOM MHeitHocTH PUX
®a30uacToTHas XapaKTepUCTUKa 3T0:

YacToTHas 3aBUCUMOCTb PAa3HOCTH (ha3 peaki[uM U JUCKPETHOTO rapMOHMYECKOTO
BO3/I€MICTBUS B YCTAaHOBHUBILIEMCS PEXXUME

Mopaynb 4aCTOTHOM XapaKTepUCTHUKH

YacToTHast 3aBUCUMOCTb KOMILIEKCHOM dMIUTATYbI pEeaKIIUU K KOMIIJIEKCHOM dMIUTUTy[ e
BOBAEﬁCTBHH B YCTAaHOBHMBILIEMCS peXXHUME
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Bce oTBeThI BepHBI

B CIIeKTpe Mmoc/ieA0BaTe/IbHOCTHU IIPAMOYTOJ/IbHBIX UMITY/IbCOB OTCYTCTBYIOT
CITeKTpa/IbHbie COCTaBJ/IAIOLIINE:

Ha Hy/IeBOM TapMOHUKe
Ha rapMOHMKAX, KPaTHBIX JIJTATe/THHOCTH UMITY/TbCOB
Ha rapMOHMKAX, KPaTHbIX CKB)KHOCTH

Ha rapMOHHMKAaX, KPaTHbIX 4aCcTOTe 3aIl0/IHeHUs
Kocunyc siBnsiercs:

yeTHOU (pyHKIMEN
HeueTHOM QyHKIMel
OpPTOHOPMUPOBaHHOM (yHKLMEN

anepuoAnYecKol GyHKIHeH

ITpu kakoM ycioBur BIX-(huabTp BTOPOro MopsiKa MOXKeT ObITh Mpe/ICTaB/IeH B
MoC/ej0BaTe/IbHOU CTPYKTYpe:

Ecnu nontock! punsTpa BellleCTBeHHbI
Ec/m nomoce! ¢puibTpa KOMIJIEKCHO COTIPSDKEHHbIE
B 060ux nepeurnciieHHbIX CTydasx

Hu s OHOM M3 T1epeurC/IeHHBIX C/IyUdeB
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