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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)

11.03.01 PaguoTexHuKa
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-1.1 — criocoGHOCTE BLITIOJHATL MAaTeMaTHUeCKOe MOJe/IMpOBaHKe 00LEKTOB U nponeccoB MO THUIIOBBIM
MeTOAWKaM, B TOM UHrCJ/ie C UCII0/Ib30BAHHWEM CTAHAAPTHBIX IMAKeTOB IPUK/IaJAHBIX ITPOTPaMM

[ICK-1.2 — cnocobHOCTh pea30BbIBATH MPOrPaMMBbI SKCIIEPUMEHTAIbHBIX UCC/Ie0BaHNN, BK/IIOUasi BHIOOP
TeXHUYEeCKUX CPeACTB U 00paboTKy pe3ysbTaToB

ICK-1.3 — crnocoGHOCTh BBITIONIHATL pacueT W TMPOEKTUPOBAHUE JieTajed, y3/0B W YCTPOHCTB
pafoTeXHUYeCKUX CHCTEM B COOTBETCTBUM C TeXHHYECKMM 3aJjaHMeM C HCIOMb30BaHUEM CpeZiCTB
aBTOMAaTHU3aLuU [IPOEKTUPOBAHUS

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IICK-1.1

3HAHUA:

MaTeMaTh4yeCcKoe OTMMCAHKe JUCKPETHBIX CUCTEM U CUTHAIOB ¥ METO/IbI UX

JVCKpeTHOTo 1peobpa3oBaHus;

YMeHUs:

pa3pabaTbiBaTh MaTeMaTHueCcKre Mojie/ld 00BeKTOB U MPOLIeCCOB IO 3aZlaHHBIM TPeOOBaHMUsIM;
MPOBOJUTh MaTeMaTh4eCcKoe MO/ie/TMpOBaHue C TIOMOII[bI0 MPUK/IAJHBIX TIPOrpamm;

HaBbIKU:

peayM30BbIBaTh KOHKPETHbIe MOZe/d (PU3NUeCKUX CUTHAJIOB, MPOBOJIUTH BPEMEHHOM, CTeKTpasbHbIMN

aHaJIn3, pacyueT MapaMeTpoB (HUILTPOB M0 3a/laHHBIM TPeOOBAaHUSIM C TIOMOIIBIO TPUK/IAHBIX TTPOTPaMM.
IICK-1.2

3HAHUS:

OCHOBHbIE 33/lauM U Cpe/ICTBa L(poBOM 06pabOTKY CUTHAJIOB,;

YMeHuUs:

peann30BbIBaTh 0a30BbIe aITOPUTMbI 00PabOTKU CUTHAJIOB,;

(hopmanM30BaTh MaTeMaTHUECKUe MOJIeNM BO BpEMEHHOMH 1 4aCTOTHOM 00/1acTH;;

HABbIKU:

pa3pabaThIBaTh a/ITOPUTMBI, CTPYKTYPHBIE U (PYHKI[MOHA/IbHBIE CXEMBI I[U(PPOBOH 00pabOTKH CUTHAJIOB,
obecreurBaroIe BBITOHEHNE 3a/IaHHbIX TpeOOBaHU;

MPOM3BO/IUTh PACUéT XapAKTEPUCTUK W TMAapaMeTpOB, HEOOXOAMMBIX /sl pa3pabOTKH a/lTOPUTMOB,
CTPYKTYPHBIX U (DYHKITMOHATIBHBIX CXEM.

IICK-1.3

3HAHUS:

OCHOBHBIE TIOJIOKEHWsI TEOPUM CUTHA/IOB, MpeoOpa30BaHus], WCIO/b3yeMble TPU aHa/lilu3e CUTHAJIOB,
OCHOBHBIE TIOJIO’KEHUSI TeOpUH GUIBTPAlUM U 0OpabOTKM paIuOOKAlMOHHONW W PaIiOHAaBUTAllMOHHON
nHpopmarmm;

YMeHUs:

HaXOXK/EHHe MPSMOTo U 06paTHOTO Z - peobpa3oBaHus CUTHAJIOB U MepeJaTOYHbIX (DYHKIHI

JTUCKPETHBIX CUCTEM;

pacueT Ko3hduiieHToB nepeaatouHbix GyHKumid KX u BUX GuibTpoB 1o 3ajlaHHbIM

XapaKTepUCTHUKaM;

BbIUKC/IEHHe OBICTPOI CBEpPTKH, IIPSMOro 1 obpaTtHoro AT1dD;

HABbIKU:

peanu3aius UGPOBLIX PUIETPOB BO BDEMEHHOM 1 CIIeKTpaibHOM 06/1aCTsIX.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa HIM®POBASI OBPABOTKA CUT'HAJIOB siBnisieTcst AUCLIUIIMHOW YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpasneHuto 11.03.01 PaduomexHuka.

CopeprkaHue AVCLMIUIAHBL  SIB/ISIETCS JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MUKPOITPOIIECCOPHBIE YCTPOUCTBA, CTATUCTUUYECKASA PAIUOTEXHUKA.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CriocobeH caMOCTOATELHO TTPOBOJUTH SKCIIEPUMEHTA/IbHbIE UCC/IeA0BaHMS U UCII0/Ib30BaTh
OCHOBHBIE TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOyYeHHBIX JaHHBIX

¢ OIIK-4 — CniocobGeH MMOHMMaTh MPUHLIUIIBI Pab0THI COBPeMEHHBIX MH(OPMAIMOHHbBIX TEXHOJIOTHI U
HCII0/1b30BaTh UX Ji/Is1 pelleHus 3a/a4 IpodeccuoHaIbHOM [iesaTe/lbHOCTU

e TICK-1.1 — Crioco0eH BBITIO/THATE MaTeMaTHUeCKOe MO/Ie/TMPOBaHKe 00BEeKTOB 1 IPOLIeCCOB T10
TUTIOBBIM METOZIMKaM, B TOM YHCJIe C UCII0/Ib30BaHeM CTaH/apTHBIX MaKeTOB MPUKIagHbIX TPOrpamMm

e [ICK-1.2 — CriocobeH pean30BbIBaTh POrPaMMbI SKCIIEPUMEHTANbHBIX UCCIeJOBaHNMH, BKITFOUast
BLIOOp TEXHUUECKUX CPEJICTB U 00pabOTKy pe3y/ibTaToB

¢ TICK-1.3 — Crioco0eH BBITIOIHSITb PACUET U NMPOEKTUPOBAHKE JieTajlel, Y3/I0B U YCTPOHCTB
paioTeXHU4eCKUX CUCTEM B COOTBETCTBUU C TeXHUYECKUM 3aJjaHieM C UCII0/Ib30BaHUEM CPeJCTB
aBTOMAaTHU3aLy IPOEKTUPOBAHUS

¢ TICK-1.4 — CniocobeH OCyIIeCTB/SATh KOHTPOJIb COOTBETCTBUS pa3pabaTbiBaeMbIX MPOEKTOB U
TeXHUYeCKOW JIOKyMeHTal|uM CTaH/apTaM, TeXHUYeCKUM YCJIOBUSM U IPyTM HOPMaTUBHBIM
JIOKyMeHTaM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP

BCEI'O

AyguTOpHBIe 3aHATHS
bopme

B KOHTAKTHOMH

BCEI'O

Jlekuyun

IIpakTHyeckue

3aHATHSA

CamocrosiTe/IbHasA
pabora cTygeHToB

®dopmupyemast
KoMneTeHus, %

TICK-1.1

TICK-1.2

TICK-1.3

Paszpen 1. Beegienue. 1.1 CpaBHeHHe aHAlOTOBBIX M LIU(POBBIX METOZ0B
4 8 o6paboTku curHanos. 1.2 TIpermyiLecTBa U HeAOCTATKH Lii(pOBOI
06paboTku curHanos. O6nacTy npuMeHeHus U BoaMoxHocTH LIOC.
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Pa3gen 2. [lucKpeTHble cMTHabL. 2.1. /licKpeTu3alys HelpepbIBHbIX
CHUrHasoB. [IMCKpeTH3aLyst KaK YaCTHBIA C/Tydaid MOAY/IALIMH.
AHanuTHYeCKoe ONycaHKie JMCKPeTU3UPOBaHHbIX CUTHAMOB. CIIeKTpbI
JIMCKPEeTH3UPOBAHHbIX CHTHAJIOB. 2.2. Z - ipeobpa3oBaHue

4 8 JMCKPEeTH3UPOBAHHbIX CHrHasoB. [Ipeo6pa3oBanue Jlariaca
/IMCKPeTH3UPOBAHHOTO CHrHasa. IIpe/icTaBieHye JUCKpPeTU3UPOBaHHBIX
CHTHAJIOB B KOMIIEKCHOM MI0CKOCTH. COOTHOLIEHHE MEX/Y TII0CKOCTBIO
P u nnockocTeio Z. Z - ipeobpasoBaHre. OBLIHe COOTHOLIEHHS] MEXKAY
CHUTHA/IaMH U MIOIOXKeHHUsIMU 110/110coB. O6paTHoe Z - npeobpasoBaHue.
CgoiicTBa Z - npeobpa3oBaHusi.
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Paspen 3. luckperHbie cucreMbl. 3.1. OCHOBHbIE CBOMCTBA JUCKPETHBIX
cucreM. CocTaBHbIe 3/1eMeHTbI JUCKPETHBIX CHCTeM. YpaBHeHHe
JIMCKPETHOM cucTeMbl. PasHOCTHBIE ypaBHEHMs 1 Nepe/jaTOuHble
(yHKLMM. PeKypcuBHbIe U HepeKypCHBHbIe Li(poBble GuabTpbl. ITomr0Ck!
Y Hy/IY NIepe/laTOYHbIX QYHKLMHA. YCTOWUYMBOCTD LU(POBBIX (GUILTPOB.

4 8 YacToTHAst XapaKTePHUCTHKA U ee CBsI3b C TepefaTouHoi GyHKimel u
WMITY/IbCHOW XapaKTepUCTUKOM. 3.2. PopMbl peann3saluu LU(pPOBbIX
¢dunerpos. Tlepexos oT nepeaTouHoN QYyHKLMM K CTPYKTYpe (GuibTpa.
KaHoHnueckast ¥ HeKaHOHHUYecKast GOpMbI peanu3aLy LEPPOBbIX
¢unerpos. [locrezoBarebHasi, apaie/bHas, OMKBaipaTHAs, KacKaHast
dopmel peanusanyu L.
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Paszpen 4. Meroan! cunTe3a nugpoBbIx ¢puasTpoB. Paszen 4. MeTogpt
cuHTe3a LU(pPoBbIX GuabTPoB. 4.1. CuHTe3 LU(PPOBLIX GUILTPOB C
KOHEUYHOM MMITy/IbCHOM XapakTepucTukoii. Hepekypcushble LI® ¢
nHeitHoi ®UX. MuUHUMabHO-(a30Bble HePeKyPCHBHbIE (QUIBTPBL.
OCHOBHBI€ 3Tarlbl TIPOEKTUPOBAHHUSI HEPEKYPCHBHBIX (DHIIBTPOB.
DopMyIMPOBKa 3a/lay anmnpoKCUMaLiH, KpuTepun. MeTozibl pelleHust
3a/1a4 annpokcumanui. 4.2. Cunte3s LupoBbIX GUILTPOB ¢ 6eCKOHEUHOM
HMITY/IbCHOM XapaKTepUCTHKON. OCHOBHbIE TIPHHLIBI Peo6pa3oBaHuUst
4 8 HerpepbIBHbIX GHUIBTPOB B LMdpoBsle. [IpsiMoe Z - mpeobpasoBaHue.
BunuHeiiHoe peo6pasoBaHye. ATINPOKCUMALs B TIPOLjecce CUHTe3a
peKypcuBHOro LudpoBoro ¢pumbTpa. AHaIUTHYECKHe MeTO/bI CHHTe3a
PeKypPCHBHBIX LU(POBBIX GHUILTPOB. Onpe/iesieHHe MepesjaTOuHOM
(YHKLM PeKyPCHUBHOTO L)poBOro puibTpa C MOMOLLbI0 GHITHHEHHOTro
nipeo6pasoBanust Ha TIOBM. 4.3. DddexTsl KBaHTOBaHUs U 1yMbl B LID.
Oumbku, CBA3aHHBIE C KOHEUHOIt pa3psHocThio AY LId. Ommbku
OKDYITIEHHsI M yceueHHs: KO3 (pULMeHTOB NepeiaTouHbIX QYHKIH L[D.
OLleHKH 1IyMOB KBaHTOBaHMsI BBIXOHOTrO curHana B 11d. OneHka
JluarnasoHa u3MeHeHusi curHana B L®.
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Paspen 5. [IpeoGpa3oBaHie CHIHA/IOB B JUCKPETHbBIX CHCTeMax. 5.1.
[uckpeTHoe npeo6pa3soBanue Dypoe. O61He cBeseHust. [Tepexos oT
06BIYHOTO K AUCKpPeTHOMY Npeobpa3soBanuto dypse. CoiicTBa [JI1D.
Anroput™ BbrurcsieHus [JI1P. Bo3M0XHOCTH TPUMeHeHHUs alrOpUTMa
[T st Beruncnenust OTI®. IToHsTHe 0 GbICTPOM Mpeobpa3oBaHi|
®ypre. CroiicTBa anropurma BII® ¢ ocHoBaHKHeM 2 U TIPOPEXUBAHKEM 1O
BpeMeHH. 5.2. Bo3moxHble npumeHeHus anroputmos BII®. [luckperHas
4 8 CBepTKa U ee BeluncsieHre. Kpyrosas ceeptka. JIHeiiHas cBepTKa.
MeTozibl OBICTPOro BbIYMC/IeHHs CBepPTKH. CrieKTpa/bHbIiA aHaiu3 ¢
npuMmeHeHreM BI1®. HekoTOpble XapaKTePUCTUKU CIIeKTParbHOro
aHam3a. OcobGeHHOCTH CIIeKTPa/IbHOTO aHa/Ii3a CyYaifHbIX TIPOLIeCCOB.
5.3. lBymepHast o6paboTka curHanoB. [ToHsTHe 0 IByMepHO# LiipoBoii
o6paboTke curHanos. [IByMepHble L{)pOBbIe CUCTEMbI U CUTHAIBL.
JIByMepHbIe pa3HOCTHbIE ypaBHeHus1. [IBymepHoe Z - mpeobpa3oBaHue.
[iBymeproe JT1®. [IymepHble BUX 1 KX ¢unbTpsl.
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Paszpen 6. MeToab! He/IHHeHHOI nU(PoBoii 00padoTKH cUrHamoB. 6.1.
LindpoBble MeTOABI ieTeKTUPOBAHUS CUTHa/IOB. [T0CTpOeHHe CUHXPOHHBIX
1MdPOBLIX 1eTeKTOPOB. [TOrpelHOCTh OLleHKH aMILIUTY/bl CUTHa/a
11POBLIM MeTOZOM. BiusiHYe IIyMOB Ha OLIEHKY aMIUTUTY/bI CUTHA/IA.
TIMocrpoeHne $a30BbIX UPPOBBIX JETEKTOPOB. [10rPEIIHOCTb OLIeHKH
(asbl curHana LppoBbIM METOAOM. BiusiHue 1IyMOB Ha OLIeHKY (a3bl

4 8 curHana. 6.2. TIpeobpasoBanusi criekTpa curHasos. IlepeHoc criekTpa
curHana. VIHBepcust CrieKTpa curHaia. Bocxogsiiiye 1 HUCXOAsIpe
JIMCKPeTHbIe CUCTeMbl. DKCMaH/ep ¥ KOMIPeCCop YacTOThI
muckpern3anuu. 6.3. FomomopdHast o6paborka curHano. CyIjHOCTb
romoMopdHo#t 06paboTKK CUrHaI0B. BO3MOXKHOCTH IPUMeHeHHst
romomopdHoii 06paboTku curHanos. O6macTy NpUMeHeHHs U
WCII0/Ib30BaHKsI TOMOMOpP(HOI 06paboTKH.
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4 8 Pazpaen 7. [IpumeHneHne MeToA0B 1udpoBoii 00paGoTKH curHasios. 7.1.
Tpumenenne LIOC ans aHamM3a, CUHTe3a U Mepe/jaul 3ByKOBBIX
curHanoB. Biusaue AIIIT u LIATI Ha KaueCTBO 3ByKOBBIX CUTHA/IOB.
O6paboTka 1M(bPOBBIX 3BYKOBbIX CHrHa/I0B. L{upoBas 3amich 3ByKOBBIX
curHanos. [Ipo61eMa nepezaun mporpaMm € MOMOLLBIO PaZIOBeLaHHsI.
BimsiHue o1MO0K, BOHUKAIOLIMX MPH Mlepefiaue Ha KauecTBO 3ByKa. 7.2.
ITpumenenue LIOC a5t aHanu3a, CUHTe3a U 1epejjayd peueBbIX CUTHAJIOB.
Mogenb obpazoBaHus peur. KpaTKOBpeMeHHbIH CIeKTpa/bHbIN aHa/IN3.

6
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Cucrema aHa/M3a-CHHTe3a peuy, 0CHOBaHHasl Ha KDaTKOBPEMEHHOM
crieKTpaabHOM aHanu3e. OcobeHHOCTH aHamm3a peun. [Ton0CHbII BOKoZiep.
®dopmaHTHBIH cuHTe3 peun. CUCTEMBI Pe4eBOro OTBeTa /ISt
BBIUMC/IMTENBHBIX MalMH. 7.3. Ilpumenenure LJOC B paguionoKaLuu.
Peanusauus coracopaHHoro ¢ubTpa. IIpumep cuctems! L poBoi
06paboTKy curHanoB pajuonokaropa. Ludposas 06paboTka curHaioB B
cucremax C/ILI. PaguoiokaTop ¢ CHTe3UpOBaHHOM anepTypoi.

Bcero 3a 8 cemecTp 144 52 26 26 92 100

100

100

Bcero no agucuuninHe 144 52 26 26 92 100

100

100

3.2. AyAuTOpHBII NPAaKTUKYM

Homep n
Y Oomem,
Ne HanMeHOBaHue
TeMa NpaKTUYeCKOro 3aHATHUSA aya.
n/n pasjena
4acoB
AVCLIUTIUHBI
MogenvipoBaHre pa3UYHbIX 3aKOHOB pacrpezesieHus: C1y4aliHbIX
1 |Pasgen 1. BeegeHue. AP P pacripea e 2
TIpOLIeCCOB
MopenrpoBaHue JUCKPETHOTO CUTHAJIA 3aZlaHHOU (hOpMBI,
9 Pazpen 2. HaJIO’KeHHe Ha Hero 1ryMa, C(hOpMHUPOBAaHHOTO Ha MPaKTHUe CKOM 4
JuckpeTHble cCUrHaJIbL.|3aHATUU 1. BeiiesieHue 110/1€3HOr0 CUrHajia C IOMOLLbI0 METOZA
HaKOIJIeHUSI.
3 ITocTpoenue AK® u BK® 1o 3apanuto. [Ipumenenve BK® nis 7
p 3 TIOMCKa OTIpe/ie/IeHHOM YacTH CHMTHaja.
asgesn 3. -
Beigenenve gaHHbIX U3 (aiyIOB pa3HbIX (POPMATOB C MOMOLBIO
4 |JuckpeTHble A A ¢ P bop B 4
(unsTpaun
CHCTEMBI.
5 W3yuenue 3¢ heKToB BO3HUKAIOLIKX IIPY IIpeobpa30BaHuM ’
aHaJIOTOBOTO CHTHAjA B UG POBYIO hopmy
Pasnen 4. Metogpl o
A A ITpoektupoBanue u uccienoBanvie cBoicts KUX u BUX bunsTpos B
6 |cuHTe3a 1UMPOBBIX 4
TraKeTe NPUKJIaAHbIX [IPOrpamMm
(UnBETpOB.
Paspen 5.
ITpeobpa3zoBaHue .
WccnenoBanue CBOMCTB CIIEKTpa JUCKPETU3MPOBAHHOIO CUTHAA U
7  |CUTHAaJIOB B 4
BAUsSIHUE (UIbTpaLiU
JIMCKPEeTHBIX
cucremax.
8 |pasnen 7 MopenupoBaHue ITPUMeHeHUs! COTJIaCOBaHHOTO (UIIbTPa B 3a/jauax 5
A ’ pafuoIoKaLu
IIpyMeHeHne MeTOZ0B P 6036 v
rubpoBoit 0BpaGoTiu |- ea/M3aLMs NpoLieiypeI 00paboTKi pajuoCHrHaa MMHeHHbIM
9 | curnanos CTallMOHAPHBIM (PUTETPOM /IJIS BBIZIeJIEHHS CKPBITOM MH(OPMALIH B 2
udpoBoii hopme
Bcero 3a 8 cemectp 26
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHue Oomnem,
Copep)xaHue yueGHOro 3ajaHus
n/n pas3jena JUCIUNIHHBI 4acoB
W3yuenue npesycMOTpeHHBIX IPOrpaMMOi AjaKTHUe CKUX
1 |Pa3pen 1. BBegenue. y Peay p porp A 13
eauHUL pa3zgena 1
2 Pa3pen 2. JuckpeTHble W3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AJaKTHUe CKUX 13
CUTHAJIBI. e/IMHUL pasfesa 2
3 Paspen 3. JuckpeTHble W3yueHue npeyCMOTPEeHHBIX IPOrPaMMON JWJaKTHUe CKUX 13
CUCTEMBI. eIMHUL paszesa 3
N3yuenue npeyCMOTpPEHHBIX TPOrpaMMOM AUAaKTHUYe CKUX
Pazgen 4. MeToibl cHTe3a v PEAy p porp A N
4 eZIMHUL] pa3zesa 4 ¢ UCI0JIb30BaHUEM PEKOMEHIyeMOU 13
1I1(POBBIX GUILTPOB.
JIUTePaTyphl
Paszen 5. TIpeobpa3zoBanue N3yuenue npeyCMOTpPEHHBIX TPOrpaMMOU AUAaKTHUYEe CKUX
5  |CcurHasIoB B IUCKPETHBIX eIVHUL] pa3fesia 5 C UCOb30BaHUEM PEKOMEeHAyeMOit 13
cucremax. JIUTePaTyphbl
Pazpen 6. Metoppl N3yuenue npeyCMOTpPEHHBIX MPOrpaMMOM AUAaKTHUYe CKUX
6 |HesMHEWHOU 1UPOBOH eIVHULL pa3fesia 6 ¢ UCI0Ib30BaHUEM PEKOMEeHAYeMOit 13
00paboTKM CUTHAJIOB. JIUTEPATyphbI
7  |Pasgen 7. IlpumeHeHue N3yyeHue npeyCMOTpPEHHBIX MPOrPaMMOM AUAaKTHUe CKUX 14
MeTOo/I0B 1U(POBOL 00pabOTKY |eIMHUIL] pa3/iesia 7 C UCIOIb30BAHUEM PEKOMEH/YEMOM
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CUTHAJIOB. |111/1TepaTypbl

Bcero 3a 8 cemectp 92

4. ®OPMBbI KOHTPOJIA OCBOEHVA JUCILIUIT/IMHbI

CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 |6 7 8 9 (10 11 12 13
8 NII3|UII3| UTI3|UI13 | AP| Koutp.P., 13| Tect, UTI3|UI13|IP|Kontp.P., UI13|Tect| Borp. 3k3

YcnoBHbIe 0003HAUEHUS:

P — nuarHocTrueckasi paboTa;

KouTtp.P. — KoHTpoJibHast paboTa;

Tect — TecT;

Borip. 3K3 — BOIIPOCEHI K 3K3aMeHY;

UII3 — unauBHyanbHOE MPaKTUUECKOe 3aJjaHue.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZIMTCS B IUCKPETHbIE BDeMeHHbIe MHTepPBAaJIbI B
ciepyroumx popmax:
e UArHOCTUYeCKas pabora;
e KOHTpOJbHasi pabora;
* TecT;
e BONPOCHI K 9K3aMeHY;
e HMHAVBH/Ya/JbHOE NMPaKTUUeCKOe 3a/jaHue.

HpOMe)Ky'TO‘lHaﬂ dTTecTalus ITPpOBOAUTCA B ¢)opMax:
¢ 5S5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Be3pykos. . OcHoBbI LiudpoBoii 06pabotku curranos. CI16.BI'TY "BOEHMEX" um. [I. @.
YcrtunoBa, 2015, 3. 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. [lepuognueckue U3faHus:

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

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

1. https://urait.ru/ — I'maBHas — O6pa3oBarenbHas riatdopma FOpaiit. []is By30B U CCy30B.;
2. http://e.Janbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru/ — ®yHaamenTanbHas bubnuoreka BITY «BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TPOQeCcCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaunoHansHas 3/ekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGbOPMal[MOHHBIN TIOPTaI TEXHUUECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBA;
3. http://www.consultant.ru/- KoncynsrantIIntoc- nH(OpMaIiioHHBIH ITOpTa ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0bGecrieueHue:
1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1;
3. NI Multisim - akagemuueckasi Bepcusi.

5.6. 'Hopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. IIpoekTop;
2. VlHTepakTHBHAas JOCKA.

6.2. IlpakTHYecKue 3aHATHUA:
1. ITpoekTop;
2. lHTepakTHBHas [0CKa;
3. Mathcad Education - University Edition Term;
4. Matlab 2015a SP1;
5. NI Multisim - akagemMyudeckasi 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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OUP®POBASI OB PABOTKA CUT'HAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminia  ITADPPOBASI OBPABOTKA CUI'HAJIOB sBiisieTcs  JUCLUMIUVIMHON — 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsiennto 11.03.01 PaduomexHuka. [duciuriiHa peanu3yeTcss Ha (akynbreTe M VIHGOPMAIIMOHHBIX U
ynpasmsonfux cictem BI'TY "BOEHMEX" um. [J.®. YcrunoBa kadenpoit 14 PAIVOSJIEKTPOHHEBIE
CUCTEMBEI YITPABJIEHUA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 criocoGHOCTb BBIMOMHATE MaTeMaTHUUeCKOe MO/e/IMpOBaHHe OOBLEKTOB M MPOLIECCOB 110 THUIIOBBIM
MeTOJ1KaM, B TOM UHKCJ/Ie C UCI0/Ib30BaHUEeM CTaH/AapTHBIX MaKeTOB MPUK/IaJHbIX POrpamm;
[TICK-1.2 criocoOHOCTE peanu30BbIBaTh MPOTPaMMBI 3KCTIEPUMEHTAIBHBIX WCC/IeA0BaHUM, BKJTHOUasi BLIOOD
TEeXHUYECKHUX CPe/ICTB M 00pabOTKy pe3y/bTaTog;
I[ICK-1.3 cmocoOHOCTb BBLIMOJHATH pacueT U TPOEKTUPOBAaHWE JieTajiel, y3/0B U  YCTPOMCTB
pPafMOTEXHUYECKUX CHUCTEeM B COOTBETCTBMM C TeXHUYECKHMM 3a/laHueM C UCIO0/b30BaHUEM CpPeJCTB
aBTOMaTHU3aL[1 IPOEKTUPOBaHUSI.

Conep)KaHie  AWCLUIVIMHBI — OXBAThIBAa€T KPYr  BOIMPOCOB, CBSI3aHHBIX C TIPUHIUIIAMA  PabOThI
MOy IPOBOJHAKOBBIX PUOOPOB Pa3/IMYHOTO Ha3HAYEeHUSI.

[peniolaBaHye AWMCIMITIMHBL TIpeyCMaTpyBaeT cieAyromye (HopMbl OpraHu3aluv ydeGHOTO TIpoljecca:
JIEKIIMOHHBIE 3aHATUS, TIPAaKTUUYEeCKWe 3aHATHs, CaMOCTOSTeNbHas paboTa CTyleHTa, KOHCYJIBTaIlUH.
[IporpaMmMoii AUCLMILIMHBI TIPeyCMOTPEHBI C/IeAyIollre BU/bl KOHTPOJIS: TEKYILMM KOHTPOJ/Ib YCI1IeBaeMOCTH B
BU/JIe KOHTPOJILHBIX paboT, pyOeKHbIN KOHTPOJb B (pOpPMe YCIIEITHOTO HAlMCaHWsI OIHOW KOHTPOIBHOMN paboThI
Y UTOTOBLIN KOHTPOJ/IbL B JOpMe 3K3aMeHa.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e KOHTpOJbHAas pabora;
* TeCT;
e BOMPOCHI K IK3aMEHY;
e HMHAVBH/Ya/JbHOE NPaKTUUeCKOe 3a/jaHue.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
¢ D3K3dMeH.

Obmiass TPyZ0OEMKOCTb OCBOEHHWSI [JUCLMIUIMHBI cocTaBisieT 4 3.e., 144 u. IlporpaMMoil JMCLIUIM/IMHEI
MpeAyCMOTPeHbI JIeKIIMOHHbIe 3aHATHsS (26 4.), mpakThdeckve 3aHsATUs (26 4.), camocTosTesnsHass pabora
cTypeHTa (92 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
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 52 4. ayJUTOPHBIX 3aHATHM, U 92 u.,
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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHune padoThI PexoMeHjyeMmas uTeparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue.
N3yuenue npeyCMOTpPEHHBIX TPOrpaMMOK O. C. Banyos. . IeKTpoHMKa,
MaremMaTrueckie 0CHOBLI 00paboTKH 13
AMAAKTHUCKIX €HMI| pa3jiena 1 curdanoB: Mockga: FOpaiit, 2020 (1.1-1.2)
Wroro no pasgeny 1 13
Paspen 2. [IluckpeTrHbie CUrHAJIbI.
W3yueHnne npesycMOTpeHHBIX IPOrpaMMOi O. C. BazyTos. . S1€KTpOHHKa.
MaremaTruecKkie 0CHOBbI 00pabOTKH 13
AMAAKTUECKHX e/HHI| Pa3/iena 2 curHanoB: Mockga: FOpaiit, 2020 (2.2)
Wtoro mno paszeny 2 13
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.
VisyueHHe Mpe/lyCMOTPEHHBIX TIpOrpaMMOoi A. B. Cepruenko. . [Tudposasi odpaboTka
curHanoB: M.: ITurep, 2006 (1-10)
ﬁ?ﬁiﬁgggggﬁ:ﬁﬁfﬁ&menav4 ¢ C. H. Bopo06nbés. . [Tudporas o6paboTka 13
p AYEMOU JIATEPATYPLL | - yanos: M.: Axkagemust, 2013 (9.1-9.2)
Urtoro no pa3peny 4 13
Pazgen 5. ITpeoOpa3oBaHye CUTHAJ/IOB B JUCKPETHBIX CHCTEMAX.
O. C. BagyToB. . DneKTpOHHUKa.
N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOM MaremaThuecKue 0CHOBbI 00paboTKU
IUIaKTUYeCKUX eJUHUL] paszena 5 ¢ curHanoB: Mocksa: FOpaiit, 2020 (3.1-3.5) 13
WCTIO/Ib30BaHUEM pekoMeHAyemoii iutepatypsl | A. B. Cepruenko. . LTudporast o6paboTka
curHanoB: M.: ITurep, 2006 (1-10)
Wrtoro no pa3geny 5 13
Paspen 6. MeToab! HeTMHeHOH HI¢POBOii 00PaGOTKH CHTHAIOB.
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi A. B. Be3pykos. . OcHOBbI 1jpOBOi
06pabotku curHasnos: CI16. BT TY
AMAAKTHUECKIX EAUHNL| Pa3/iena 6 ¢ "BOEHMEX" um. [l. ®. YcruHosa, 2015 (4- 13
WCTO/Ib30BaHUEM peKOMeHyeMoM TUTepaTypbl 6)
Wroro no pasgeny 6 13
Pazgen 7. IlpumeHeHne MeTofoB B¢ poBoii 00pad0oTKHM CUTHAIOB.
VI3yuerue NpejyCMOTPEHHbIX MPOrpaMMOii [-T". Mrapk. . [IpuMeHeHMe BeHBIeTOB AJist
JUNAKTUUeCKUX eJUHUL] paa,qena] C TTOC: M.: Texuocdepa, 2007 (1-3) 14
WCTO/Ib30BaHUEM peKOMeHyeMoM TUTepaTyphbl
Wrtoro no paspeny 7 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IIUP®POBASI OBPABOTKA CUT'HAJIOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

e TeCT;

e UHAWUBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e KOHTpOJ/IbHast paborTa;

e BOMPOCHI K 9K3aMEHY;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

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

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

Tect

Eciu cTyZieHT He nmycal KOHTPO/IbHYIO paboTy WK HamKCas ee C OL[eHKON «HeyI0B/IeTBOPHUTETbHO», TO
IL7Is1 IOMy4YeHUst I0MyCKa K 9K3aMeHY eMy TpeJiaraetcs npouty tect u3 10 Bonpocos. 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
0asoB co0Opa3HO OTBETAM 3allMIIAIOIIEr0Cs M TEXHOJOTHUeCKo KapTe. CTy/IeHT [JO/DKEH PeIIUTh
MOCTABJIEHHYIO 3a/iauy U 00BSICHUTE 3Tarbl PEIIeHus.
Inist morycka K 3K3aMeHy HeoOXOIMIMO BBITTOJTHUTE BCe MHWBUYaTbHbIe TPAaKTHUeCKUe 3aIaHusl

KonTponbHas pabora

Pe3ynbTaThl BLIMOMTHEHUs KaXK/[0W KOHTPOJIbHOM paboThl OL|eHWBAKOTCS 110 YeThIpex0aiIbHOM 1IKase
(«OTMUYHO», «XOPOILI0», «yI0BIETBOPUTETHHO» U «HEY/[OBJIETBOPUTEBHOY ).
KonTtponbHas paborta Nel BK/IrouaeT B cebst 3a/jauy U IBa TEOPETHUECKUX BOTpOCa. JI/s OMydeHus OL[eHKH
«Y/IOBJIETBOPUTEILHO» HEOOXOJUMO MPABUILHO PEIINTh OIHY 3a/auy. bosiee BbicOKast orjeHKa (GOpMHUPYETCs C
Y4YeTOM OTBETOB Ha TEOPETUYECKUE BONPOCHI.
KonTtponbHas pabora Ne2 BKtouaeT B ce0st 3a7jauy 1 /iBa TeOPeTUUeCKUX BOTpoca. /st momyueHust OLeHKH
«YZIOBJIETBOPUTETLHO» HEOOX0JUMO MPaBUILHO PeIMTh OAHY 3ajady. bosiee BbicoKast oljeHKa GOpPMUPYETCs C
Y4eTOM OTBETOB Ha TeOpeThUeCKUe BOIIPOCHI.

[TepeueHsb BOMIPOCOB K KOHTPOJIBHOM paboTe Nel

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

2. IlpeumytiiecTBa U HeOCTAaTKU LM(MPOBOM 006paboTku curHanoB. O6/1acTv TpUMEHEHUs U BO3MOXKHOCTH
HOC.

3. lucKpeTr3aLys HellpephIBHbIX CUTHAJIOB.

4. AHamMTHYeCKoe OMKCaHue AUCKPEeTU3UPOBAaHHBIX CUTHAIOB.

5. CiexTpsl JUCKPETU3NPOBAHHBIX CUTHAJIOB.

6. Z - nmpeoOpa3oBaHue AMCKPETU3UPO-BaHHBIX CHTHAIOB.

7. IIpeobpa3oBanue Jlariaca AMCKPeTU3MPOBAaHHOTO CUTHAIA.

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

9. CooTHoO1LIEHME MeXAY TJIOCKOCTBIO P ¥ MyI0CKOCThIO Z.

10. Z - npeobpa3oBaHue.

11. OOIMe COOTHOIIIEHUS MeXK/Ty CUTHAIAMU U TTOJIOXKEHUSMHU TTOJTFOCOB.

12. ObpatHoe Z - mpeobpa3oBaHue.

13. CBotictBa Z - npeobpa3oBaHusl.

14. CocTaBHble 371eMeHThI IUCKPETHBIX CUCTeM. YpaBHeHUe JUCKPEeTHOW CUCTeMBI.
15. Pa3HOCTHBIe ypaBHEeHUs U Mepe/jaTouHble (PYHKLUU.

16. PekypcrBHBIe U HepeKypCUBHBIe LG POBbIe (GUIBTPHI.

17. Tlomrockl ¥ HY/U TIepeaToOuHbIX (hYHKIHM.
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18. YcroiunBocTh poBbix GUILTPOB. YacToTHAst XapaKTepUCTHKA U ee CBsi3b C TepeJaTouHou GpyHKIvel 1

VMMITY/IbCHOM XapaKTepPUCTUKOM.

19. Iepexop oT nepefaTouHo GYHKIMM K CTPYKTYpe QUIbTpa.

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

21. TTocnenoBatenbHast, mapaie/bHas, OMKBajpaTHas, KackazHast hopMbl peanusariu LD,

22. HepekypcuBHbie L@ c muHeitHOM OUX.

23. MunuMassHO-¢a30Bble HepeKypCUBHbIe (HBTPHI.

24. OCcHOBHbIe 3Tarbl MPOEKTUPOBaHUS HePEKYPCUBHBIX (PUIBTPOB.

25. ®opmynupoBKa 3a/iau anrnpoKCUMarvi, KpUTepuy. MeTozibl pellieHHs 3a/jau arnpoKCUMaLiiu.
26. OCHOBHbIe TIPUHLIMIIBI TPe0Opa30BaHus HeMPepPhIBHBIX (HUILTPOB B LU(POBHIE.

27. Tlpsimoe Z - mpeoOpa3oBaHue.

28. BunHelHoe rpeoOpa3oBaHue.

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

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

31. OnpeziesieHre TiepeAaTOUHON (QYHKIUK PeKyPCUBHOTO 1(poBoro GpuasTpa ¢ moMoIibio OUIMHEHHOTO
ripeobpa3oBanus Ha [I3BM.

[TepeueHb BOMIPOCOB K KOHTPO/ILHOH paboTe No2

. O1mbKH, CBs3aHHbIe C KOHEUHOH pa3psiaHOCTbi0 AY 11D,

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

. OueHka guana3oHa u3MeHeHus curHana B L{®.

. [Tepexop, 0T 0OBIYHOTO K JUCKPETHOMY TipeoOpa3oBaHmio Dyphbe.

. Cpoiictea [AI1®. Anroput™m Beiurciaenus AI10.

. Bo3amokHOoCTH nipuMeHeHust anroputMa JAT1® ans Beruvcienuss OATID.

. ITonsTHe o 6picTpoM npeobpa3oBannu Pypre. CoiicTBa anroput™a BII® ¢ ocHoBaHMEM 2 U
MpOpe>XUBaHUEM I10 BDeMeHU.

9. JucKpeTHasi CBepPTKa U ee BbIYUCJIEHHE.

10. KpyroBas cBepTka. JIuHeliHasi cBepTKa.

11. MeTozbl GBICTPOrO BHIUMC/IEHHS] CBEPTKH.

12. CriekTpabHBINM aHamKu3 C ipuMeHeHreM BIT®. HeKOTOpbie XapaKTepHUCTHKH CTIEKTPA/IbHOTO aHa/TH3a.
OCo0eHHOCTH CMEKTPAbHOTO aHAIN3a CYYaliHBIX TPOLECCOB.

13. /IsymepHast obpaboTka curHanoB. [ToHsTHE 0 [ByMepHO# 1[U(bpoBOi 06paboTKe CUTHAOB.
14. [IBymepHbIe LIM(POBbIe CUCTEMBI M CUTHAJIBI.

15. /IByMepHbIe pa3HOCTHbIE YDaBHEHUS.

16. [IBymepHOe Z - ipeoOpa3oBaHue.

17. IBymepHoe ATID.

18. Isymepabie BUX 1 KUX GuisTpsl.

19. ITudpoBbie MeTOAbI A€TEKTHPOBAHMUS CUTHAJIOB.

20. ITocTpoeHrie CHHXPOHHBIX LIU(POBLIX 1€TEKTOPOB.

21. TlorpelHOCTb OLIEHKY aMILIMTYZAbI CUTHa/Ia LIM(POBBIM METOZOM.

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

23. IToctpoenue (Ga30BbIX [UPPOBLIX AETEKTOPOB.

24, TlorpentHOCTD OLIEHKH (ha3bl CUTHAA [IUPPOBBIM METOOM.

25. BnusiHue 111yMOB Ha OLieHKY (a3bl CUrHajIa.

26. IlepeHoc criekTpa curHasna. MiHBepcus CrieKTpa CUrHasa.

27. Bocxopsiye U HUCXOAALIME JUCKPeTHbIe CUCTEMBI.

28. DKcrnaHgep U KOMIIPECCOP YaCTOThl AUCKPeTH3aluH.

29. Cy1mHOCTb TOMOMOP(HOI 00pab0TKX CUIHAJIOB.

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

31. O6paboTKa LUPPOBBIX 3BYKOBBIX CUTHAJIOB.

32. llncdposas 3anuch 3ByKOBBIX CUTHAJIOB.

33. Peanu3aiiusi cornmacoBaHHOTO (PUIIBTPA.

34. TIpumep cuctembl LIMGPOBOI 06pabOTKHM CUTHA/IOB PaZM0JIOKaTOpa.

35. ITudporas o6paboTka curHanos B cuctemax CLI.

36. PaiionioKaTop C CUHTe3WPOBAHHOM arepTypoH.

OO UTA WN -

Bormpocsl K 3K3aMeHy
1. CpaBHeHMe aHaJIOTOBBIX U L{(POBBIX METO0B 00pabOTKM CUTHAJIOB.
2. TIpenmy1riecTBa ¥ HeZOCTATKY LMppoBoi 06paboTky curHanoB. O6acTy NpUMeHeHHsI K BO3MO>KHOCTH
HOC.
3. JlucKpeTH3aLys HellpepbIBHbIX CUTHAJIOB.
4. AHaMTH4eCKoe ONKCaHue AUCKPeTU3UPOBAHHbBIX CUTHAIOB.
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5.
6.

CrieKTpbl JUCKPETU3UPOBAHHBIX CUTHAJIOB.
Z - npeobpa3oBaHye JUCKPeTU3UPO-BAHHBIX CUTHAJIOB.

7. IIpeobpa3oBanue Jlariaca IUCKPETU3MPOBAHHOTO CHUTHAA.
8. IlpeacraBieHue AUCKPETH3UPOBAHHBIX CUTHA/IOB B KOMILJIEKCHOM TI/TOCKOCTH.

9.

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

CooTHollIeHrEe MeXX/ly TJI0CKOCTbIO P 1 TJI0CKOCTBIO Z.

Z - peobpa3oBaHue.

OO611j¥ie COOTHOIIEHUSI MKy CUTHA/IAMH U TT0/I0KEeHHUSIMH TI0/TFOCOB.

O6patHoe Z - mpeoOpa3oBaHHe.

CgoticTBa Z - mpeobpa3oBaHUsl.

CocTaBHbIe 371eMeHThI IUCKPETHBIX CUCTeM. YDaBHeHHe JUCKPEeTHOW CUCTeMBI.

Pa3HocTHbIe ypaBHEHUS U Tiepe/iaTouHble (QYHKLIWH.

PexypcuBHble 1 HepeKypCcUBHbIe LIU(POBble (PUILTPEL.

[Tomtoce! ¥ HyNY TepefaToOuHbIX (PYHKLMH.

YcroitunBocTh LMdpoBbIX GUIBTPOB. HacTOTHAs XapaKTepUCTHKA U ee CBSI3b C I1epefaTouHol GpyHKLuel 1

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 nepefaToyHoi PyHKIMU K CTPYKType (UIbTpa.

Kanonnyeckast 1 HekaHOHMUecKasi popMbI peanr3alyii HU(POBbIX GUIBTPOB.
ITocnenoBarenbHasi, apasieibHast, OMKBagpaTHasl, KacKaaHasi opMbl peanu3anyu 11D.
HepekypcusHele LI® c nuHeliHON OUX.

MuHuManbHO-(a30Bble HepeKyPCHUBHbIE (PUTBTPHI.

OcCHOBHBIe 3Tarbl MPOeKTUPOBaHUsI HePeKYPCUBHBIX (PUITBTPOB.

®DopMyaMpOBKa 3a/jau arrpoKCUMali, KpuTepuu. MeTo bl pellleHrs 3a/iad anmnpoKCUMaliy.
OcHOBHBIe TIPUHLIMTIBI TPe0Opa30BaHus HeMPePLIBHLIX (UILTPOB B LU(POBHIE.

IIpsimoe Z - ipeoOpa3oBaHue.

BbunuHetiHoe nipeobpa3oBaHue.

ATmmpoKkcuMalius B poljecce CUHTe3a PeKypCHUBHOTO MudpoBoro GuibTpa.

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

OnpeziesieHrie TiepeiaTOUHON (DYHKIIUM PeKYPCUBHOTO 1(POBOro (GuUabTpa ¢ moMoIIbio OUIMHEHHOTO
eobpa3oBanus Ha [IDBM.

OmmbKy, CBA3aHHBIE C KOHEUHOH pa3psiiHOCThI0 AY 11D.

OwmmbKY OKPYI/IeHNs ¥ yceueHusl Ko3(hULIMeHTOB TiepejaTouHbIX QyHKIuM LID.

OLleHKY ITyMOB KBaHTOBaHUS BBIXOAHOIO curHasa B L.

OueHka Auana3oHa u3MeHeHus cursana B L ®.

[Tepexoz oT 00BIYHOTO K AUCKPETHOMY TpeoOpa3oBaHuio Pypee.

Cgoiictea AI1®. Anroputm Beiuncienus JI1D.

BosmorkHoctu nipumeHenust anroputma 11D anst Berurcienus OOI1O.

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

. [duckpeTHas cBepTKa U ee BbIUMC/IEHHE.

. KpyroBas cBeptka. J/IuHeliHas cBepTKa.

. MeTozb1 OBICTPOTO BBIUKMC/IEHUS] CBEPTKH.

. CriekTpasibHBIN aHanu3 ¢ npuMeHeHreM BI1®. HekoTOpbIe XapaKTepPHUCTUKY CIIeKTPaJbHOr0 aHaau3a.

OcCo0eHHOCTH CMEKTPAbHOTO aHaIM3a 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 CUTHAJTHIL.

. AByMepHble pa3HOCTHbIE ypaBHEHUS.

. IByMepHoe Z - mpeoOpa3oBaHue.

. ABymepnoe JI1®.

. IBymepnbie BUX 1 KUX GuibTphI.

. HudpoBbie MeTObI e TEKTUPOBAHUSI CUTHAIOB.

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

IoctpoeHre Ga30BbIX IUPPOBLIX JETEKTOPOB.

[TorpemHoCTh OlleHKH (a3bl CUrHasA I[UGPOBBIM METOIOM.

. ByiusiHMe TIIyMOB Ha O11eHKY ()a3bl CHTHaIa.

ITepenoc criektpa curHasia. VIHBepcus ClieKTpa CUrHaja.
Bocxopsiue 1 HUCXOAALIME AUCKPETHBIE CUCTEMBI.

JKcrnaHzep ¥ KOMIIPECCOP YaCTOThI JUCKPeTH3aLUHU.

CyuHoctb roMoMopdHOM 00paboTKK CUTHATIOB.

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

. Hudposas 3anmch 3ByKOBBIX CUTHAJIOB.

15



64. Peamm3ariust coryiacOBaHHOTO (PUIBTpA.

65. ITpumep cucremb! poBoii 00pabOTKM CUTHAIOB PaJjH0/IOKaToOpa.
66. ITudposast obpaboTka currasnos B cucremax C/LI.

67. PaguionokaTop ¢ CHHTe3UPOBAHHOM anepTypoii.

JK3aMeH

Ha sk3ameHe cTygeHTy npegaraercs 2 soripoca. IIpu pasBepHyTOM OTBeTe Ha JjBa BOIIPOCA CTYLEHT
rnoayvaeT "OTVIMUHO", PY HeOJIHOM OTBETE Ha /iBa BOMpoca - ""XOpouo'", mpyu NOJTHOM OTBeTe Ha OJWH BOIPOC
- "YIOB/IETBOPUTE/ILHO "
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Tecr,
4 | 8 |Pasgen 1. Beegenue. 17 4| 2] 2 | 13|10/ 10| 10 MnAuBAAYyaTLHOE
TpaKTUUeCcKoe
3ajaHue
Tecr,

4 8 Pazpgen 2. IluckperHbie 21 8 4 4 13 10 | 20 | 30 NupvBupyanbHoe

CUTHAJIBL. TIpaKTUYUeCcKoe
3ajjaHue
Tecr,
4 8 Pazpgen 3. IuckperHbie 25 | 12 4 8 13 20 | 30 | 20 NupuBrayansHOe
CHUCTEMBIL. MpaKTU4YeCcKoe
3ajjaHKe
KonrponbHas
Pazfen 4. Mertoabl pflrigza’
4 8 |cuHTe3a HudpoBbIX 21 8 4 4 13 20 | 10 | 20 ’
WNupvBuayansHOE
¢usTpoB.
TpaKTUuecKoe
3ajaHue
Pa3pen 5. Tecr,

4 8 ITpeoGpa3oBanue 27 8 4 4 13 101 10 | 10 WNuauBuayansHoe
CUTHAJIOB B JUCKPETHBIX TpaKTUUeCcKoe
cHUcTeMax. 3ajjaHue
Paspen 6. MeTogb1 M I/IBTI/IeCTE,IJILHoe

4 | 8 |menuueiinoii yueposoit | 17 | 4 | 4 | 0 | 13 |20 10| 5 AMBHY

TIpaKTUUeCKoe
00paboTKM CUrHa/IoB.
3ajaHue
KoHntposbHas
pabora,
Pazpgen 7. IlpumeHenne Bogegz,b K
4 8 |meronoB rudpoBoit 22 8 4 4 14 10 | 10 5 P
JK3aMeHy,
00pabdOTKH CHI'HAJIOB.
NupuBuayanbHoe
TpaKTUueCcKoe
3ajjaHue
Bcero 3a 8 cemecTp 144 | 52 | 26 26 92 | 100 | 100 | 100
Bcero nmo guciuinge 144 | 52 | 26 26 92 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Nel

Ne 2

No 4

Bonpocbl omkpbimozo muna:

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

OTK/IUK CUCTeMBI Ha JiesibTa (PYHKL{MEO [1PY HyJIEeBbIX HauaslbHBIX YC/IOBUSIX Ha3bIBAETCS
XapaKTepUCTUKOMN

JvTelbHOCTb BXOJHOTO BO3JeMcTBYSA X(U) M UMITY/IbCHAs XapakTepucThka h(u)
JIMHEHHOW JMICKPeTHOM crcTeMbl KOHeuHb! U paBHbl 5T 1 7T coorBeTcTBeHHO. UeMy
paBHa JJIMTEeILHOCTDL peaklyu y(u), rae T- uHTepBas JUCKpeTH3alun
CurHan obnazaet ciektpoM 7o 10 KI'1j. Kakasi MUHMMa/IbHast YaCTOTa AUCKPETU3ALIH
Oyzet yznosneTBopsiTh TeopeMe Haiikprcra-KoTtensHrKoBa?
Cucremy nieprieHIUKY/ISIPHBIX (QYHKIMN ¢ eJUHUYHONM HOPMOU Ha3bIBAIOT
CUCTEMOU
BxopHol curHan v UMITy/IbCHast XapaKTepyCTHKa 3aJjaHbl 0TcueTamu. BxogHoM curHan
[1,2,1], umnynbcHast xapakrepucTuka [1,2]. BeixoaHOo# curHan paBeH:
CABUT NPSIMOYTO/IBHOTO UMITY/IbCa BO BpEMEHU TMpUBeJeT K U3MEeHEeHUI0

CIleKTpa
Ecmu pyivHa nocnegoBaresisHOoCTr N=216, TO BBIMIPBILI OT IPUMEHEHUS alfOPUTMa
BII® cocraBwur ... pa3? (bepeTcs OTHOIIEHHe KOMMYeCTBa BEIUMC/ISIEMBIX Tap Orepariyii)

LIncpoBoii GpULTp C meT/ell 00paTHOM CBSI3U C BBIX0/A Ha BXO/| HAa3bIBAETCS
¢unsTpoM

Ilpy yBemueHNM CKBa)KHOCTH MOC/Ie[0BaTe/TbHOCTH MPSIMOYTO/IBHBIX UMITY/TbCOB

KOJIMUeCTBO FapMOHUK

Bonpocbl 3akpbimozo muna:

Kakum mpeumyiiecTBoM He 06/1aiaeT 1udpoBasi cucteMa 06pabOTKH M0 CPaBHEHUIO C
aHaJIoroBOM:

OrcyTcTBHe po6IeMbI COTIaCOBaHUS Harpy30K
Mauseie rabapuThl 1 oTpebieHne
Bricokast TOUHOCTB 1TpeoOpa30BaHUs

Bricokast cTabHIBHOCTD XapaKTePUCTHK
Kakas npotieaiypa Ha3bIBaeTCs AMCKpeTH3aLueit:

TTpope)kuBaHHe OTCUETOB 110 BPEMEHU
ITpope)xuBaHHe OTCYETOB I10 YACTOTE
[Tpeobpa3oBaHKe aHAJIOTOBBIX OTCYETOB CUTHAJIA B LIU(PPOBbIE

B3siTie MrHOBeHHBIX 3HAYeHUI CUTHasla C 3alaHHbIM TIepHOZiOM
Kakas npouiesiypa Ha3pIBaeTCsi KBAHTOBaHHEM:

ITpope>kuBaHHe OTCUETOB 110 BpEMEHH
ITpeoGpa3oBaHKe aHAIOTOBLIX OTCYETOB CUI'HajIa B U(POBLIe
B3sTHe MrHOBEHHBIX 3HAUEHUM CUTHA/IA C 33/IaHHBIM TIEpPHO/[OM

ITepexoz U3 BpeMeHHOH 00/1aCTH B YaCTOTHYIO
Kakue ommbKu aHai0roBo-Ly¢ppoBoi peodpa3oBaHus He SIB/ISIFOTCS C/1e/[CTBUEM
HEeBBITIO/THeHUs TeopeMbl KoTe/lbHUKOBa

IITymbl KBAHTOBAHUSA
OumbKku yceueHust

OmwmbKy HasIoXKeHUsT (SHIAN3UHT)
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Bce nepeurciieHHbIE OITUOKU

Ne 5 Kaxkoe 13 cBOHCTB AucKpeTHOTO TipeobpasoBanust @ypbe ([ATID) sBsSETCS 0CHOBOM
anropuTMa bwicTporo npeobpa3oBanus dypee (BIID):

JIuHelHOCTD
PasenctBo ITapceBans
CaoticTtBo caBura (cMmeitienusi) JITD

[TepuoguuHOCTH
Ne 6 Kakoe yc/ioBue He SBISIETCS AOCTAaTOUHBIM /17151 Oe3bICKayKEHHOM Tepejaun CUTHAA:

IocTostHCTBO TPYIIIIOBOTO BpeMeHU 3a7epKu ndposoro ¢unsrpa (D)

Cummetpus ko3 duirienToB nepegarouHont pyrkuuu (I1dD) LIP BK=BM-K, M-TIOpPS0K
dbumpTpa

AnTcuMMeTpus Ko3¢durentos [P [P

Koneunocts umnysnbcHou xapaktepuctvku LD (KX D)

Ne 7 Kakyto 3az1auy BhITIONHSIeT BecoBasi GyHKIUS B 33/lauax anmpoKCHMAaIi YaCTOTHON
XapaKTepUCTHUKHY LU(poBoro (unbTpa:

PacripeiesisieT OIIMOKY 10 MHTEPBAIaM armpOKCUMAI[UH

MUHUMH3UPYET CPeJHEKBA/IPATHUECKOE 3HAUEHHUEe OIIUOKY 110 BCEMY UHTEPBATY
armpoKCHUMalu1

MuUHUMH3UPYET MaKCUMaJTbHOEe 3HaueHre OLTHMOKY 10 BCeMY WHTepBaly
anmpoKCcUMalun

BrInosHseT Bce repeyurcieHHbIe 3a4aun

Ne 8 ITpu KakoM criocobe rpeCcTaB/IeHHsT YMCE/I CO 3HAKOM 1 B cTapiiieM paspsije
COOTBETCTBYeT IOJI0KUTETIbHOMY YUCITY:

Ipu nipecTaBIeHNH B MPSIMOM Kojie
[1pu npeacTaBieHny B AOMOJHUTENILHOM KOie
ITpu npe/icTaBlIeHNY B 0OPaTHOM Kojie

[Tpu nipeAcTaBieHUM B CMELLEHHOM KoZie
Ne 9 BoccraHoBneHne HeNpepbIBHOTO CUrHa/a U3 JUCKPEeTU3UPOBAHHOTO HEBO3MOKHO, €C/TH:

YacToTa AUCKpeTH3aLuy PaBHa LIMPHHE T10/I0ChI CTIeKTPa HelIpepbIBHOTO CUTHasia

YacroTa JuUCKpeTH3al[ii paBHa JBOMHOM IIIMPHHE TOJI0ChI CIIeKTPa HelpephIBHOTO
CUTHama

YacTtora AUCKPeTH3dllK DABHA IT0/IOBHMHE IIHMPHWHBI CIIEKTPa HEIIPEPBIBHOI'O CUT'HAJ/IA

Bo Bcex nepeurcieHHbIX CIyYasx

Ne 10 Kakumu niperMyiijectBamu 00/1a/1aeT MeTo/l OMTUHEHHOTO Z-1Tpeobpa30BaHus 10
CPaBHEHHIO C METOJIOM CTaH/IapPTHOTO Z-1peoOpa3oBaHus IpH chHTe3e BUX-dunsrpos:

IToBbIllIeHHAs! TOYHOCTh BOCITpOM3BeAeHHA X BO BCEM UdCTOTHOM /ivaria30He

He TpebyeTcs yBenuueHue 4aCTOThI AUCKPETU3ALIUH [IJIsl yMEHBIIIEHHs OITMOO0K
HaJI0KeHUsI

ITpuromHOCTD 7151 CMHTE3a (GHUIBTPOB C ITPOM3BOJIBHON YaCTOTHOM XapaKTepHUCTUKOM
(KOppeKTUPYIOLKX (PUILTPOB)

ITpurogHOCTD A71s1 CMHTe3a (GUIBTPOB C TMHEHHOW (a30-4aCTOTHOW XapaKTePUCTHUKOH
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Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:

JddekT HasmoXKeHUs CIeKTPOB (3M/1ali3UHT) OTCYTCTBYET MPU JUCKPeTH3al[uH
HETPepbIBHOTO BXO/JHOTO CUTHA/Ia, eC/TH COOTHOIIIEHHE YaCTOThl CUTHAJA K YacTOTe
TMCKPETU3al[ui MEHbIIIE;

ITpu curaTe3e KN X-hMIbTPOB METOAOM OKOH YPOBEHb Iy hCALIAMN

Kakum rmpeo6pa3oBaHUsIM I0/DKEH YIOBIETBOPSATE UPPOBOU HUIILTD 115
0e3bICKa)XEHHOU Mepe/jaul CUrHaa:

ITocTOSTHCTBO TPYTITOBOTO BPEMEHU 3a/I€PyKKH
CummeTpus Ko3hhUIMEHTOB TIepeAaTOYHON (QyHKIMY IU(PPOBOTO GUIbTpa
KoHeuHOCTb UMITY/TbCHON XapaKTepPUCTUKU IUGPOBOTo (humbTpa

BbeckoHeuHOCTh UMMTY/ILCHOMN XapaKTepUCTHUKU LM(POoBoro GhuabTpa

JluneitHas guckpetHas cuctema (JIC) siBnsieTcst yCTOMUMBOM, eCJii BCe o
HaXO/ATCSI BHYTPU OKPYKHOCTU eMHUYHOTO Painyca Z-TJI0CKOCTU

JluneitHas nuckpetHasi cuctema (JIJC) siBnsieTcst yCTOMUMBOM, eciti Bce Motockl [1P
HaXO[ISATCS OKPY>KHOCTH IMHUYHOTO Pajinyca Z-TIJIOCKOCTH

JluneitHas nuckpetHas cuctema (JIC) siBnsieTcst yCTOMUMBOM, eciii Bce Motockl [1P
HaXO/IATCSI BHYTPU eIMHUYHOTO pajiuyca Z-TJIOCKOCTH

HopMmupoBaHHast yacToTa - 3TO OTHOILIeHHe TeKylljel 4YacTOThI K

OTK/IMK CUCTEMBI Ha fiejibTa QYHKIUIO TIPY HYJIEBBIX HaUaIbHBIX YCIOBUSAX HA3bIBAIOT
Peaxkiusi Ha eIMHUYHBIN CKAauOK TTPY HY/IEBBIX Haua/IbHBIX YCIOBUSX Ha3bIBAeTCS

IMomocom nepeatouHoit ¢pyHkiuu ([1P) Ha3piBaeTCs 3HaUEHHE Z, TIPY KOTOPOM
MIPYHUMAeT HyJ/leBoe 3HaueHHe

Bonpocbl 3akpbimoz2o muna:
WMrmynbCcHast XapaKTepUCTHKA 3TO:

OTK/IMK CUCTeMBI Ha AebTa ('l)yHKL[I/II-O MMPpX HYJIE€BbIX HAaUd/IbHBIX YC/IOBUAX
PeaKL[I/IH Ha E,Z[I/IHI/I‘-IH]:IIZ CKa4OK ITPU HYJ/IEBBIX HaUd/IbHBIX YC/TOBHUAX
BI)IXOAHEIH peakys Ha e,l[HHH‘—IHbIﬁ HMITYJIBC TIPDHU HEHYJ/IEBBIX HaUd/IbHBIX YC/IOBUAX

BBIXO,Z[HE[H peakus Ha Cl)yHKL[I/HO Beccens TIpY HYJ/IEBBIX HaUd/IbHBIX YC/I0OBUAX
HepeXO,ELHaH XdpdKTE€PUCTHKA 3TO:

OTK/IMK CUCTEMBI Ha AebTa CDYHKLII/II-O IpY HYJIEBBIX HAYd/IbHBIX YC/IOBUAX
PeaKL[I/ISI Ha EAHHHQHbIﬁ CKAQUOK IIpH HYJ/IEBBIX HAUYa/IbHBIX YC/IOBUAX
BbIXOAHaH peaknus Ha EAHHHHHLIP’I HMITYJIbC TIPHU HEeHYJ/IeBbIX Haua/IbHBIX YC/I0BUAX

BrixopHas peakuys Ha GyHKIMIO Beccesist Mpy Hy/eBbIX HaualbHBIX YCIOBUSIX

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

Peakiius crcTeMbl 3aBUCUT TOJILKO OT BXOJHBIX BO3AelcTBUM X(Nn)
Peakuus crcTeMbl 3aBUCUT OT BXOJHBIX BO3/IeCTBUM U NPeAbICTOPUU peakuu y(n-i)
Pa3HoCTHOe ypaBHeHHe CHCTeMbI He BhbILIe [1ePBOTo MopsiaKa

Hu OHO M3 MepeyrCc/IeHHbIX CBOMCTB

JIvHeliHasi TUCKpeTHasi cucTeMa o0aziaeT OeCKOHEYHOW UMITY/IbCHOM XapaKTepHUCTHUKOM,
ecmu (BUX JIOC):

Peaknusi ciCcTeMBbI 3aBUCHT TOJILKO OT BXOJJHBIX BO3EeHCTBUM
Peakiius crcTeMbl 3aBUCUT OT BXO/JHBIX BO3/IeMCTBUM U TIPEBICTOPUY PeaKI[uu

Pa3HocTtHOe YPpaBHE€HHE CUCTEMBI HE HMXKE BTOPOI'O MOopsAKa
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IICK-1.3

Ne 1

Hwu ozfHO 13 riepeuncieHHbIX CBONCTB
JIvneiiHasi muckpeTHasi cucteMa (JIZIC) He TpeOyeT MPOBEPKU HA YCTOWUMBOCTD, €CJIH:

JIAC viMmeeT Hy/eBble HaYaIbHbIE YCI0OBUS
NmnynscHas xapakreprcTrka JIJIC nMeeT xapakrep 3aryxaroiei pyHKIMY BpeMeH!
JIIC siBnsieTcsi peKypCUBHOM

Bo Bcex ciyyasix poBepKa Ha yCTOMYMBOCTD TpeldyeTcs
Hynewm nepeparounoit ¢pyukipu (I1®) Ha3biBaeTcs 3HaueHUe Z, IIPA KOTOPOM:

I1® pocruraer MUHUMAaIbHOIO 3HAYEHUS
I1® pocruraer MakCMMaabHOIO 3HaYeHHUs]
Uucnutens [1®O nprHrMaeT Hy/eBOe 3HaUeHUe

3HameHaTenb [1P nprHUMaeT Hy/lleBoe 3HaueHUe

JluneitHas guckpetHas cuctema (JIC) siBisieTcsl yCTOMYMBOM,
ecu:

Bce nmomtockl 1D HaxXogATCdA BHYTPH OKPY>KHOCTHU € IMHUUHOI'O paiyCa Z-TIJIOCKOCTH

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

Bce nynu I1® Haxo[ATCs HAa OKPY>KHOCTH €JMHUYHOIO PaZiyCa Z-IVIOCKOCTH

Ycroituusocts JIJJC He ornpefiessieTcs: 0/10)KeHEM HyJlell [10/IF0COB Ha Z-TJIOCKOCTH
YacroTHol XapakTeprucThKoil H(ejw) Ha3biBaeTcs:

YacToTHast 3aBUCUMOCTb OTHOILIEHUSI PeaKLiy K JUCKPeTHOMY FapMOHUYECKOMY
BO3/IefICTBUIO B yCTAHOB/IEHHOM DeXXUMe

YacToTHas 3aBUCHMMOCTb OTHOILIEHHS dMIUVIUTYABI peaKlJiK K aMIVINTy[e AUCKPETHOI'oO
TrapMOHHNY€CKOIro BOB,I:[GIZCTBHH B YCTaHOBUBILIEMCS peXUMe

YacToTHasi 3aBUCMMOCTD Pa3HOCTH (1)33 peakKyui U AUCKPETHOI'0 rapMOHNYECKOT'O
BOSAEﬁCTBHH B YCTAaHOBHMBILIEMCS peXXrme

YacTOoTHBIHI CITEKTP peaKlHu Ipr MMpoOr3BOJIbHOM BXOJAHOM BOBAEﬁCTBHH

Kakumu nipermMyiijecTBamMu 00/1aiaeT KaHOHMUECKast CTPYKTYpa JIMHeHHON JUCKPeTHOM
CUCTEMBI:

YMeHbILIaeT yMbl KBAHTOBAHUS
YrpolaeT cxeMy 3a CUéT yMeHbLIIEHUs YMC/a 3/IeMEHTOB 3a[,epyKKU
YnpolaeT cxeMy 3a CueT yMeHblleHHs (YIIPOILeH!sT) 3/1eMEHTOB CyMMHPOBaHUs

YHPOH_[HET CXeMy 3d CYeT YMeHbIIeHUA YKUCJlad 3/IEMEHTOB YMHOKeHUA Ha KOHCTAHTY
Yro Takoe MOrpemHOCTs KBAHTOBAHMSA:

Bec mnaguero 3Havaiero paspsga Q=2-s
IITar kBaHTOBaHWSA
PasHulla 3HaUeHUH AUCKPETHOIO ¥ KBAHTOBAHHOI'O CUTHA/NIOB Ba=A/-AK

Bce onpeienienyst BepHbl

Bonpocbl omkpbimo2o muna:
[ITupuHa nepexoJHbIX 30H aMIUTMTYAHO-4aCTOTHBIX XapakrepucTuk KU X-¢unbTpoB npu
3a[JlaHHOM TopsiZiKe repefatoyHoil pyHkimy N TeM mivpe, ueM yacToTa
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IUCKpeTu3aluu fi.

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

Kakast 13 cucteM, 3a/IJaHHBIX Pa3HOCTHBIM YpaBHEHWEM Oy/ieT YCTOHUWBA TIPH JTFOOBIX
BXO/IHBIX BO3/IeMCTBUSX:

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 nepneHJUKY/ISIpHbIX (PyHKLIMNA C eJUHUYHONM HOPMOU Ha3bIBalOT
CUCTeMOM
BxopHol curHan ¥ UMIy/bCHasi XapaKTepUCTHKa 3a/laHbl oTcueTaMu. BxogHol curHan
[1,1,2], umnynbcHast XxapakTepucTyKa [2,1]. BeixoaHol curHan paBeH
CiBUT NIPSIMOYTO/IBHOTO UMITY/IbCa BO BpEMeHH TpHBefieT K U3MeHeHUI0

CrieKTpa
Bropoii oTcueT UMITy/IbCHOM XapaKTepUCTUKH, OTHMChIBa@MOW Pa3HOCTHBIM YpaBHEHHEM
BUZa y(n)=7x(n)-8x(n-1)+3x(n-2)-7x{n-4} paBeH:
[sATBIN OTCUET UMITYILCHOM XapaKTepUCTHKH, OMTHMChIBaeMOI pa3HOCTHBIM ypaBHEHUEM
BUZa y(n)=8x(n)-3x(n-1)+1x(n-2)-3x{n-4} paBeH:
YMeHbllIeHNe AJUTeTbHOCTH UMITy/IbCa TIPUBeZeT K crieKTpa
BxofHol curHan ¥ UMITy/IbCHasl XapaKTepHUCTHKA 3a/laHbl oTcueTaMu. BxogHoW curHan
[4,7,2], imnynbcHas XxapakTeprcTHKa [4,2]. TpeTuii oTcueT BBIXOAHOTO CUTHAJ PaBeH:
Bonpocbl 3akpblimozo muna:
Y yeTHOU QyHKUMU:

BCe c/laraeMbie, KpoMe TIepBOTO, PaBHbI HYJTIO
BCe KOCHHYCHbBIE COCTABJISIOIIHE PAaBHbI HYJTIO
BCE€ CUHYCHBIE COCTAaBJISIOIIAE PAaBHBI HYJTIO

BCe KOMITJIEKCHBIE€ COCTABJ/IAIOLIYE HE DaBHBI HYJ/IFO
B CITIeKTpe 110C/1e10BaTe/IbHOCTU IMPAMOYTOJIbHBIX UMITY/IbCOB OTCYTCTBYIOT
CIIeKTPaJ/IbHbI€ COCTABJ/IAIOLINE:

Ha HyHEBOﬁ rapMOHHKe
Hd rapMOHHKAX, KPAaTHBIX AJIMTe/IBHOCTU UMITY/IbCOB
Hd rapMOHHMKAX, KPATHBIX CKBa>)KHOCTH

Ha TapMOHHUKAX, KPATHBIX YaCTOTE 3all0OTHEHUS
HpI/I YyBeJIMUeHUHN CKBAXKHOCTH ITOC/1e10BATE/IbHOCTHU ITIPAMOYTOJ/IbHBIX UMITY/IbCOB!:

PaCHIMPSIETCS CIIEKTP
CY>KaeTcst CTIeKTP
YBEJTMUMBAETCS KOJTMYECTBO TAPMOHUK

YBEJIMUMBAETCS aMITIUTY/ia TapMOHUK
Mepoii ko3 duiiieHTa KOppesIsiliiy NPy BhIpayKeHUU OTHOIIIEHUST BEKTOPOB B BH/Ie
CKassIpHOTO TIPOU3Be/|eHUS SIB/ISIETCS:

HOpMa BEeKTOpOB
paccTosiHUe MeXKy BeKTOpaMHu

yroa Mexxay BeKTOpaMu
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Tpou3BeJieHre HOPM BEKTOPOB
Ne 5 CuHycC sBAsSeTcs:

yeTHOU (PyHKLMeH
HeueTHOU (yHKI[HeH
OPTOHOPMUPOBAHHOM (hYHKITHeM

anepuoAnYecKoi (pyHKLMeH
Ne 6 Kakoe oripe/ienieHue cripaBeyiiBO [jisi pEKYPCUBHOTO (hU/IBTPA:

Peaxiust punibrpa y(n) 3aBUCUT TOJIBKO OT BXOJHOTO BO3JecTBUS X(1)

Peakis guisTpa y(n) 3aBUCUT OT BXOJHOTO BO3/IeMCTBUs X(N) U ero rpeAbICTOpUn x(n-
k)

Peakuus guiibTpa y(n) 3aBUCUT OT BXOJHOTO BO3JeiCTBUs X(N), ero npeabicTopun x(n-
k) u npespicTopuM peakiyu y(n-k)

Bce orpefienienus cripaBe/vBEI
Ne 7 BhbIMosiHeHHe KaKoTo YCIOBUS 00eCreurnBaeT YyCTOMUMBOCTD (DHIBTPA:

q)I/I]'[pr SABJIAETCSA HEPpEKYPCHUBHBIM

ITontocel HEPEeKypCHUBHOT'O ClJI/IJ'H:Tpa Haxo[daTCd BHYTpU e,Z[HHHIIHOfI OKPY>XHOCTH Ha Z-
IIJIOCKOCTH

VimnynbcHas xapakTepucTrKa (pribTpa UMeeT BH/, 3aTyXarolleill SKCIIOHeHThI

BeirosiHeHHe M000T0 U3 TIepeurcieHHBIX YCIIOBUMA 00ecrieunBaeT yCTOMYUBOCTh
dbumpTpa

Ne 8 ITpu kakoM ycinoBur BUX-(huabTp BTOPOro MOpsi/iKa MOXKET ObITh Mpe/ICTaB/IeH B
TI0C/IeI0BaTeIbHOM CTPYKTYpe:

Ecnu nontock! punbTpa BellleCTBeHHbI
Ec/m nomoce! ¢puibTpa KOMIIEKCHO COTIPSDKEHHbIE
B 060ux nepeurncieHHbIX Cydasx

Hu B ofHOM M3 nepeunc/ieHHbIX ClyJyaeB

Ne 9 CBOICTBO MIHBapUaHTHOCTH BO BpPEMEHU MpUCYILe:
JIMHEMHOW JIMCKPeTHOH crucTeMe
(hur3nyecKku peanrsyeMoil cucteme
HeCTallMOHapHOM crcTeMe
JIMHEWHOU CUCTeMe
CTal[MOHApHOU cHcTeMe
JIMHEHHOW JIMICKPeTHOH crcTeMe

Ne 10 Mepoii ko3¢ durieHTa KOppesisiiY IPYU BLIpaXKeHUH OTHOIIIEHUSI BEKTOPOB B BU/[E
CKa/pHOT0 MPOU3Be/|eHUS SB/SEeTCS:
IIpOM3Be/ieHre HOPM BEKTOPOB
HOpMa BeKTOPOB
YTOJ1 MeXXZly BeKTOpaMu
paccTosiHue MeX/ly BeKTOpaMU
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