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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpoBOUTh IKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUS U U3MEPECHHUS,
00pabaTbIBaTh U MPEACTABIATH NOJYYCHHBIE JaHHBIE C YI€TOM CHenU()UKI METOOB U CPEJICTB
TEXHUYECKUX U3MEPEHUH B IPUOOPOCTPOCHUH
NJ1-1 BeiOupaer u UCHOIBb3YET COOTBETCTBYIOIINE PECYPCHI, COBPEMEHHBIE METOUKU U
00opy0BaHuE JUIsl IPOBEACHUS SKCIIEPUMEHTAJIBHBIX UCCIIEJOBAHUI U U3MEPEHUI
NJI-2 O6pabateiBaeT U MPEACTABISAET MOTyYCHHBIE SKCIIEPUMEHTAIbHBIC TaHHBIE JUIS
HOJIy4eHUs1 00OCHOBAHHBIX BBIBOJIOB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzanmu: KommberorepHoe 3aganue
1. bazoBble nousTUs Teopuu curHanos (TectupoBanue)
2. JluckpeTHbIe MOJIETTH CUTHAJIOB BO BPEMEHHOM U 4acToTHOM obnacTsax (TectupoBanue)

dopma peanuzaiuu: [TucbMeHHas padbora
1. 3amanue mo Matlab/Scilab (KonTposbHas padoTa)

BPC aucuuniavHbl

4 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJS YyCHeBaeMOCTH IO
AUCHUILINHE:

KM-1 BazoBbie noHsTusi Teopun curHanos (TecTupoBaHue)

KM-2 JluckpeTHble MOJIETH CUTHAIOB BO BPEMEHHOI 1 yacToTHOM obnacTsx (TectupoBanue)
KM-3 3amanue mo Matlab/Scilab (KontponsHas padorta)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca KkoHTpOIBHBIX MepoOnpHITHH, Y0
Nunekc KM-1 KM-2 KM-3
Pa3gen nuciuIninHbl

KM:

Cpok KM: 6 9 12
DJIEMEHTHI TEOPUU CUTHAIIOB
OCHOBHBIE TEPMHUHBI U TTIOHATHUS +
YacTtoTHOE ¥ BpeMEHHOE MPECTaBICHUE CUTHAJIOB +




HI/ICerTI/ISaHI/Iﬂ 1 KBAHTOBAHHUEC CUT'HAJIOB

I[I/ICerTI/ISaI_[I/IH N KBaAHTOBAHHUC

AHaJlu3 CUTHAJIOB

Cuctembl 00pabOTKH CUTHAJIOB

JluckpeTHble U(POBBIC CUCTEMBI +
[TpakTrueckue BOpockl MUPPOBOH 00pabOTKH CUTHAJIOB +
Bec KM: 30 35 35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIlK-3 U-lonks Beibupaer u | 3HaTh: KM-1 bazossie nousatus reopuu curaion (TectupoBanue)
UCIIOJIb3YET MIPUHLUIIBI U TEXHOJIOTHIO KM-3 3aganue no Matlab/Scilab (KoutponbsHas pabora)
COOTBETCTBYIOILIME PECYPCHI, | PEIICHHUS 3a/1a4 Ha OCHOBE
COBPEMEHHBIE METOJUKH U | IPUMEHEHHS TUIIOBBIX
o0opyoBaHue JUISl | METOZIOB M aJITOPUTMOB
MIPOBEICHUS nudpoBoi 00padboTKH
AKCTIEPUMEHTAIIbHBIX CUTHAJIOB
HCCIICIOBAHUHN U U3MEPEHUM | YMETh:
MIPUMCHSIT
CHelUaIu3upPOBAHHbIE
MIPOTPaMMHBIE KOMIIJIEKCHI
JUTSL MOJIETTUPOBAHUS CUCTEM
00pabOTKH CUTHAJIOB
OIIK-3 NJI-20mk-3 O6pabaTsiBaeT U | 3HATh: KM-2 JluckpeTHble MOJIENH CUTHAJIOB BO BDEMEHHOW U 4YaCTOTHOM
NpEJICTaBIsIET TOJy4YeHHbIE | TPOOIEMaTUKY obnactax (TectupoBanue)

SKCIICPUMCHTAJIbHBIC
JaHHBIC JJIsL MOJIYYCHHA
000CHOBAHHBIX BBIBOOB

KOPPENSIUOHHOTO U
CIIEKTPAJBHOTO aHAJIH3a
CUTHAJIOB MPH MPUMECHECHHH
THUIIOBBIX AJITOPUTMOB
00paboTku




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. ba3oBble NOHSATHS TEOPUH CUTHAJIOB

®opmbl peanusanuu: KoMnsioTepHoe 3aqanue

Tun KoHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa mnpoBedeHHSs] KOHTPOJIBLHOIO MeponmpusiTus: TexHOJOrHs NpPOBEPKU CBsA3aHA C
BBIIIOJTHEHUEM KOHTPOJIBHOTO TecTa II0 M3y4YeHHOH Teme. TecTHpoBaHME NPOBOAUTCS C
ucnoaszoBanueM CJ1O "Ilpomereit". K TectupoBaHHIO JOMyCKaeTCsl MOJIb30BATEIb, U3YUHMBIIUI
MaTepualibl, aBTOPU30BAHHBIN YHUKAIBHBIM JIOTHHOM H MTAPOJIEM.

KpaTKOC CodcpsKaHME 3aJaHUs:
TCCTI/IpOBaHI/Ie 1o 0a30BBIM BOIIpOCaM, CBA3aHHBIM C TeopI/Ieﬁ CHUI'HAJI0B, OIIMCAHHUCM

U (poBbIX cUrHaNIOB. [IOHATHE OPTOrOHATBHOCTH CUTHAJIOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust 1t IpoOBEPKU
pe3ynbTaTtel 00y4eHus: 1o
JIMCIUTIITHHE
3HaTh:  TPUHIMIBL | 1.OnpenenuTh CKalsipHOE MPOU3BEACHUE 3aJaHHBIX CUTHAJIOB
TEXHOJIOTHIO pereHust x1(t) m x2(t):
3aa4 Ha OCHOBE x1(t) = sin&nbsp; (wt)x,(t) = sin&nbsp; (2wt)
PUMEHEHHS THUIOBBIX 1)0
METOJIOB M aJTOPUTMOB 2) >0
U poBoO 00paboTKH 3) <0
CHTHAJIOB 4) HEJOCTaTOYHO JTAaHHBIX
Ortger: 1

2.BbIYMCINUTE YETBIPEXTOYEUHOE AUCKPETHOE NPeodpa3oBaHue
®ypse ([AI1D) 3ananHOrO CUrHana:

b xix)
1
0.5

01 2 3

1) 0.5000; -0.1250-0.1250i; 0.2500; -0.1250+0.1250i

2) 0.6250; -0.1250-0.2500i; 0.1250; -0.1250+0.2500i

3) 0.5000; -0.1250+0.1250i; 0.2500; -0.1250-0.1250i

4) 0.6250; -0.2500-0.1250i; -0.1250; -0.2500+0.1250i

OrtBer: 1

3.Ha Bxon nuHelHOTO mpeoOpa3oBaTensi CUTHAJIOB MOOYEPETHO
OBLITM TIO/TaHBI CUTHAJIBI X | ¥ X2, Ha BBIXOE ObLTH U3MEPEHBI
nucnepcuu curHanioB D1 u D2 coorBeTcTBeHHO. Onipenenure




3anjgaHUupOBAHHBIE
pe3ynbTaThl OOYYCHHS TIO
JUCITUILINHE

Bonpocei/3aganus 11t npoBepKU

JTUCTICPCUIO CUTHAJIA Ha BBIXOJIE MpeoOpa3oBaTelis, €Clid Ha €ro
BXOJI MOJIaHa JIMHEHas KoMOuHaIus curiainos: y=K x1 +V x2
(K, V — 1enble ynca), a B3auMHasi KOppessiiOoHHast (QyHKIUS
curHayioB x1 u x2 paBnHa Hymto. D1=0,3; D2=0,5; K=2; V=-1:
11,7

2)0,1

3)1,1

4)0,8

OtgerT: 1

4.BBIYHMCIINTE CKAIIPHOE TIPOU3BEICHUE JUCKPETHBIX CUTHAJIOB
x1=(3,1,2) x2=(2,2,-2):

1) -2

2)-1

3)0

4)1

5) 2

6) 3

74

8)5

Ortser: 7

5.BBIYuCANTE YETHIPEXTOYEHHOE JUCKPETHOE MPEe0Opa3oBaHue
®ypse (AI1D) 3ananHOrO CUTHATA!

4 ¥R

1

01 2 3

1) 0.6250; -0.1250-0.2500i; 0.1250; -0.1250+0.2500i

2) 0.5000; -0.1250+0.1250i; 0.2500; -0.1250-0.1250i

3) 0.6250; -0.2500-0.1250i; -0.1250; -0.2500+0.1250i

4) 0.5000; -0.1250-0.1250i; -0.2500; -0.1250+0.1250i

Otser: 1

6.BBIUMCIUTE YETHIPEXTOYEYHOE TUCKPETHOE TPeoOpa3oBaHue
®Oypoe (AI1D) 3ananHOrO CUTHATA!




3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl OOYYCHHS TIO
JUCITUILINHE

4 ¥R

1

012 3

1) 0.5000; -0.1250+0.1250i; 0.2500; -0.1250-0.1250i

2) 0.6250; -0.2500-0.1250i; -0.1250; -0.2500+0.1250i

3) 0.5000; -0.1250-0.1250i; -0.2500; -0.1250+0.1250i

4) 0.5000; 0.1250-0.1250i; -0.2500; 0.1250+0.1250i

Otger: 1

7.Ha BxoJ1 TMHEWHOTO MpeoOpa3oBarTelisi CHTHAJIOB IO0YEPETHO
ObLIM MOAAHBI CUTHANBI X1 1 X2, Ha BBIX0JIe ObUIM U3MEPEHBI
nucniepcuu curiasioB D1 u D2 cootBercTBeHHO0. Onpenenure
JUCTIEPCUIO CUTHAJIA Ha BBIXOJIE MpeoOpa3oBaTelis, €Clid Ha ero
BXO/I IT0/IaHa JIMHeHass KoMOnHanus curHanoB: y=K x1 +V x2
(K, V — mesble ynca), a B3auMHasi KOppessiiuonHast (QyHKITUS
curHainos x1 u x2 pasna Hymo. D1=0,2; D2=0,6; K=-3; V=1:
1) 2,4

2)0

3)1,2

4)0,8

Otser: 1

8. BeramcnuTe ckasipHOE MTPOU3BEICHNE JUCKPETHBIX CUTHAJIOB
x1=(3,3,1) x2=(1,1,-2):

11

2)2

3)3

4) 4

5)5

6) 6

n7

8) 8

Otgert: 4

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuKku 8bINOJIHEeHUsl 3HAHUs.! OLIEHKA "OTIMYHO" BBICTABJISETCS, €CIIHM 3aJIaHUE
BBHITIOJTHEHO B YCTAHOBJICHHOM 00bheMe B COOTBETCTBUU CO IIKATION

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5




Onucanue xapakmepucmuku 6blnOJIHeHUA 3HAHUA. OLICHKA "XOpOH.IO" BBICTABJIACTCs, €CJIM 3aJaHUC
BBITIOJTHCHO B YCTAaHOBJICHHOM 00BbeMeE B COOTBETCTBHHM CO KON

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: OLUEHKA "y TOBIETBOPUTEIHHO" BBICTABIIACTCS,
€CIM 3a/IaHUE BBITIOJTHEHO B YCTAHOBICHHOM 00beME B COOTBETCTBHHU CO IIKAJION

Oyenka: 2 («HEYJTOBIETBOPUTEIHLHOY)
Onucanue xapakmepucmuxu 8bINOJIHEHUs. 3HAHUA: OLIEHKa "HEYIOBJICTBOPUTEIBHO" BBICTABIISICTCS,
€CJIM 3aJlaHuE BBIIIOJIHEHO HIKE TTIOPOTOBOTO YPOBHS, YCTAHOBIEHHOTO IIKATIOM

KM-2. luckpeTHble MOe I CUTHAJIOB BO BPEMEHHOM M YaCTOTHOM 00J1aCTsIX

®opmbl peaau3anuu: KoMnbroTepHoe 3a1aHHUE

Tun KoHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec koutposabHoro meponpusitusi B BPC: 35

IIpoueaypa mnpoBedeHHS] KOHTPOJIBLHOr0 MeponmpusiTus: TexHOJOrHs NPOBEPKU CBA3aHA C
BBIMIOJTHEHHEM KOHTPOJIBHOTO TecTa IO W3YYeHHOW Teme. TecTupoBaHHe TPOBOJUTCS C
ucnonszoBanueM CJ1O "Ilpomereit". K TectupoBaHHIO JOMyCKaeTcsl MOJIb30BATEb, M3YUMBIIUN
MaTepuaibl, aBTOPU30BAHHBINA YHUKAIBHBIM JIOTHHOM U MapOJIeM.

KpaTlcoe CoA€cpKaHUuE 3alaHUA:
TeCTI/IpOBaHI/Ie 10 MOJCIIAAM JUCKPETHBIM MOJCIISIM CUT'HAJIOB BO BpeMeHHOﬁ M YaCTOTHOM

o0Jractax

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:

3arTaHMpoBaHHBIE pe3yNbTaThl 00ydeHus | Bompockl/3ananus Uit MpOBEPKH
110 JUCUUIUINHE

3HaTh: TPOOJIEMATUKY KOPPEISIIUOHHOTO U 1.Vkaxxute curHaibl IPH 4aCTOTHOM aHAIIU3E
CHEKTPAJIbHOTO aHajJM3a CUTHAJIOB TPHU KOTOPBIX (7MHa BeIOOpKU N=128 oTcueTos,
NPUMEHEHUH  THUIOBBIX AJITOPUTMOB ts=0.1) nHabmoaeTcs 3PpPeKT HaI0KEHUS
00paboTkH CIIEeKTpa:

1) s(k)=sin(3 pi k ts) + 0.08cos(11 pi k ts)

2) s(k)=sin(2 pi k ts-0.2) + 0.1cos(3 pi k ts)
3) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)
Ortser: 1

2.YKaXuTe CUTHAJIbI IPU YaCTOTHOM aHaJIN3€e
KOTOPBIX (7MHa BeIOOpKH N=128 oTcueToB,
ts=0.1) Habmoaercs 3PpPeKT HaI0KEHUS
CIEKTpa:

1) s(k)=sin(3 pi k ts) + 0.08cos(11 pi k ts)

2) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)
3) s(k)=sin(4 pi k ts) + 0.4cos(7 pi k ts)
Ortser: 1

3.YKaXuTe CUTHAJIBI IPA YaCTOTHOM aHaJIN3e
KOTOpPBIX (A7rHa BeIOOpKU N=128 oTcueTos,
ts=0.1) nabmoaercs 3PpPeKT HaI0KEHUS
CIIEKTpa:

1) n(3 pi k ts) + 0.08cos(11 pi k ts)

2) n(2 pi k ts) + 0.5cos(4 pi k ts-0.1)

3) n(3 pi k ts+0.5) + 0.2cos(9 pi k ts)

Ortsert: 1

4.YKaxnuTe CUrHAJIBl IPU YaCTOTHOM aHAJIN3e




3annaHUpOBaHHBIE Pe3yJbTaThl 00ydeHUs
10 TUCLUILINHE

Bonpocsi/3aganus 11t npoBepKU

KOTOPBIX (ImuHa BeIOOpKH N=150 oTcyeToB,
ts=0.1) nadmonaercs 3pPeKxT pa3mbITUs (yTeUKa)
CIIEKTpa:

1) s(k)=sin(4 pi k ts) + 0.08cos(8 pi k ts-0.5)
2) s(K)=sin(2 pi k ts-0.2) + 0.1cos(3 pi k ts)

3) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)

4) s(k)=sin(4 pi k ts) + 0.4cos(7 pi k ts)
Ortser: 2, 4

5.YKaxkuTe CUrHaJIbl IPU YaCTOTHOM aHaJIN3e
KOTOpBIX (AmrHa BeIOopku N=150 oTcueTos,
ts=0.1) nabmronaercs 3¢ hekT pasmMbIThsI (YTEUKa)
CIEKTpa:

1) s(k)=sin(4 pi k ts) + 0.08cos(8 pi k ts-0.5)
2) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)

3) s(k)=sin(4 pi k ts) + 0.4cos(7 pi k ts)

4) s(k)=sin(3 pi k ts+0.5) + 0.2cos(9 pi k ts)
OtBer: 3 4

6.YKaxxuTe CUrHaibl IPY YaCTOTHOM aHaJIu3e
KOTOPBIX (1MHa BeIOOpKU N=150 oTcueTos,
ts=0.1) mabmomaercs 3PexT pa3mMbITUs (yTeUKa)
CIIEKTpa:

1) s(k)=sin(2 pi k ts-0.2) + 0.1cos(3 pi k ts)

2) s(k)=sin(4 pi k ts) + 0.4cos(7 pi k ts)

3) s(k)=sin(3 pi k ts+0.5) + 0.2cos(9 pi k ts)
4) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)
Otser: 1, 2,3

7.ITon TepmuHOM "O€mbIi IIyM" MOHMMAETCS
(BBIOEpUTE IPABUIIBHBIE YTBEPKACHMS):

1) nmo6oit cTalmOHapHBINA CTydaifHbINH CUTHAI
2) NeTepMUHUPOBAHHBIN CUTHAII

3) ciy4aiHbII CUTHAJI, IUIOTHOCTH MOIIIHOCTH
KOTOPOTO SIBJISIETCSI KOHCTAHTOU

4) cny4aiiHbIN CUTHaJ, aBTOKOPPEJIALIMOHHAS
(GyHKIHSA KOTOpOro ecth pyHKuus Jupaka
OTserT: 3,4

8.YKkaxkuTe cUrHall, MMEIINY MUHUMAJIbHYIO
6a3y:

1) rayccos umMiyissc

2) cuHycouAanbHON (POopMBI

3) npsAMOYTOJIbHOU (HhOPMBI

4) TpeyroiabHOU (HOpMbI

Ortser: 1

9.YkaxuTe CUTHAJIBI IPA YaCTOTHOM aHaJIN3e
KOTOpPBIX (AmrHa BeIOOpku N=150 oTcueTos,
ts=0.1) nabmoaercs 3QpPeKT pa3mbITus (yTeuka)
CIIEKTpa:

1) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)

2) s(k)=sin(4 pi k ts) + 0.08cos(8 pi k ts-0.5)
3) s(k)=sin(3 pi k ts+0.5) + 0.2cos(9 pi k ts)
4) s(k)=sin(2 pi k ts-0.2) + 0.1cos(3 pi k ts)

10




3amaHupOBaHHBIE pe3yNbTaThl 00ydeHus | Bompocsl/3amanus ais npoBepKu
10 TUCLUILINHE

Ortser: 3, 4

10.ITox repmMuHOM "Genblii ryM" HOHUMAETCs
(BBIOCpHUTE TIPABUIIBHBIC YTBEPIKICHHS ):

1) cnydaliHbIN CUTHAJ, TUIOTHOCTh MOITHOCTH
KOTOPOTO SIBJIAETCS KOHCTAHTOMN

2) neTepMUHUPOBAHHBIN CUTHAII

3) cay4yaliHBIN CUTHAJI, aBTOKOPPEISAIIMOHHAS

(GyHKIHS KOTOPOTO JTUHEWHA

4) mo0o¥ CTalMOHAPHBIN CITyJailHBIN CUTHAJ

Otser: 1

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUs: OLIEHKA "OTINYHO" BBICTABIISIETCS, €CIIU 3aJJaHue
BBINOJIHEHO B YCTAHOBJICHHOM 00bEME B COOTBETCTBUH CO IIKAJIOM

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUs: OLEHKA "XOpOIIO" BBICTABIISIETCS, €CIIN 3a/IaHHE
BBINOJIHEHO B YCTAHOBJICHHOM 00bEME B COOTBETCTBUH CO LIKAJIOM

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: OUEHKA "y TOBIETBOPUTEIHHO" BBICTABIIACTCS,
€CIIM 3a/IaHUE BBITIOJHEHO B YCTAHOBICHHOM 00bEME B COOTBETCTBHHU CO IIKAJION

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapakxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLIEHKa "HEYJOBJIIETBOPUTEIBHO" BBICTABIISAETCS,
€CJIM 3aJlaHuE BBIIOJIHEHO HUKE IOPOTOBOTO YPOBHS, YCTAHOBJIEHHOTO IIKAJION

KM-3. 3aganue mo Matlab/Scilab

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 35

IIponenypa npoBeneHnsi KOHTPOJBLHOTO MepoNpHUATHA: BEINOITHEHHOE 3a/1aHNE OTIPABIISAETCS B
CIO "IIpomereit" B pamkax ¢pyHkiuonana "[lucsmennas padora'.

Kpartkoe cogep:xxanue 3aganus:
PacueTHoe 3amanue Ha CBOOOIHO pacpocTpaHsemMoi cucteme MojenupoBanns SciLAB

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE Bonpocei/3aganus 11t IpoBepKH

pe3ynpTaThl  OOyd4eHHUs TIO

JTUCITUATIITNHE

YMmers: MPUMEHSTH 1.13yuuth pabOTy UCTOYHUKOB CUTHAJIOB:

CIIENAJIM3UPOBAHHbBIE STEP_FUNCTION, PULSE SC, GENSIN fu RAND m

MIPOTPaMMHBIE KOMILJIEKCBI (rpymma Sources), ociunorpadga CSCOPE (rpymnmna Sinks,

UL MOJCJIHMPOBAHUSA CUCTEM 3nech npuaercs 1o6aButh uctouHuk CLOCK ¢ st

00paboOTKH CUTHATIOB CUHXpOHM3AIMH ociuiorpada). Meronuyeckue yka3zaHus:
CJIeTyeT YCTaHOBUTH JJIUTENIbHOCTh CUeTa Ha YpOBHE 3-5
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3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOyd4eHHUs TIO
JUCITUILINHE

Bonpocsi/3aganus 11t npoBepKu

IIEpHOJI0B cUrHalIa; mar cuera npuMepHo B 1000 pa3 meHb1e
Nepuo/ia CUrHaa.

2.IlpuBectu npuMep «IUCKPETH3AIMHI» aHAIIOTOBOTO CUTHANA
(cuHyconaa ¢ KpyroBoi 4acToToi 1 u aMIIuTya0# 2), myrem
MEPEMHOXKEHHS ITOT0 CUT'HAJIa C TIOCIIEJOBATEIbHOCTHIO
KOPOTKHUX IPSAMOYTOJIBHBIX UMITYJIbCOB (aMILIMTYO0M 1,
JUTUTENIBHOCTh uMITysbca 1-2% oT nepuoja, nepuo
CJIEZIOBAHUS UMITYJIbCOB HEOOXOAUMO BBIOpATh Tak, YTOOBI Ha
nepurojie cuaycousl 0610 10-15 ummynscoB). [loBroputs
9KCIEPUMEHT, YBEIMYUB YAaCTOTY CUHYCOMAAJIBHOIO CUTHAJIA
B 10 pa3. CaenaTh BbIBOJbI. MeToauecKE yKa3aHUs:
nepemHoxenue ocymiectiusgercsa 61okom PRODUCT u3
rpynmsl Mathematical operations.

3.0cyuiecTBUTh KBAHTOBaHHUE JUCKPETHOI'O CUTHAJIA,
MIOJIYYE€HHOTO0 B I1. 2. JIJ1 3TOro UCIoJib30BaTh OJIOK
QUANT frpynnsl Discontinuities ¢ marom 0.5. Mcnonb3ys
cymmarop (610k SUMMATION rpynmer Mathematical
operations), BBIYUCIUTh Pa3HOCTb JUCKPETHOIO U
KBaHTOBAHHOTO CUTHAJA - OIMOKY KBAaHTOBAHUSI.

4. Ucnons3ys 6ok INTEGRAL f (rpynna Continuous time
systems), GAIN_f (rpynma Mathematical operations) u
AFFICH_m (rpynna Sinks) mpoBecTH BBIYHCIEHUE CPEIHETO
3nadeHust X0 u korpunmentos ak, bk mepBrix maTu
TapMOHUK MOCJIEI0BATEIBHOCTH IPSIMOYTOJIbHBIX UMITYJIbCOB
x(t) (ammutyna 1, amutenbHOCTh uMiynbea (15+N*5)%
nepuona, rae N — miaamas 3Havaias udpa B Homepe
3a4ETHOM KHIKKHU CTYJIEHTA, IEPUO/T CIICTOBAHHS HMITYJIHCOB
1) mo ¢popmynam (pe3ynbTar - 11 uncen B 61o0kax
AFFICH_m):

] i
X, = f x(t)dt

2
a, =

T

b, =%£x{f}sin{km,r}df

2

ﬂ’.=?

3neck T - nepuon x(f).

I.Tf{]mﬁ{.fmy]dr
i

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 (KOTIUIHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku 8blNOJIHEeHUsl 3HaHUs. OLIEHKA "OTIIMYHO" BBICTABJISAETCS, €CIIM 3aJlaH1E
BBITIOJIHEHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmukuy 6bINOJIHEHUsL 3HAHUs: OLIEHKA "XOPOIIO" BBICTABIISICTCS, €CITH 33a]JaHHE
BBITIOJTHEHO BEPHO C HE3HAYUTEIHHBIMU OIMIMOKAMH, BRIOPAHO BEPHOE HAIIPABJICHUE PEIICHUS

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: OLEHKA "yTOBICTBOPUTEIHHO" BBICTABIISIETCS,
€CJIM 33JJaHUE BBITTOJIHEHO NMPEUMYIIIECTBEHHO BEPHO, JIOMYIICHBI OIIUOKH TIPU BEIOOPE
HaTPaBJICHUS PEIICHUS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUs: OLEHKA "Hey10BJIETBOPUTENIBHO" BBICTABIISIETCS,
€CJIM HE BBIIOJIHEHbI KPUTEPUH /ISl OLEHKHU "Y0BJIETBOPUTEIHHO"
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Bup Ounera cBsizan ¢ unrepdeiicom cepsuca "[Ipomereir”

IIpoueaypa nposenenus

B Tecte BcTpewaroTcst BOMPOCH CIEAYIOUINX THITOB!

l. ¢ omHuM BapuaHTOM oOTBeTa ( B BOIPOCAX «OJMH M3 MHOTHX», CHCTEMa CPaBHHBAET OTBET
crymareid ¢ NpaBUJIbHBIM OTBETOM M aBTOMATHUYCCKU BBICTABJIACT 34 HETO Ha3HAYCHHBIN 63,JIJI)

2. ¢ BbIOOPOM HECKOJBKMX BapHaHTOB OTBETOB ( B BONpOCax «MHOTHE M3 MHOTHX» CHCTEMa
OLICHUBACT KaXIblii OTBET OTJAEIBHO; €CTh BO3MOXKHOCTH Pa3pEIIUTh CIIYIIATEN0 TOIYYHUTh 32
Borpoc 0,75 6ama, eciu oH BeIOEPET 3 MPaBUIIBHBIX OTBETA U3 4)

3. Ha COOTBETCTBHE CIyIIATeh JOKEH NMPHUBECTH B COOTBETCTBHUE JIEBYIO M MPABYIO YacTh OTBETA
(B BOIpOCAax «COOTBETCTBUE» CHCTEMa OICHMBACT KAXIBIH OTBET OTIEIBbHO; MOKHO DPa3peUINTh
CIIyIIATENI0 MOMy4uTh 3a Bonpoc 0,75 Oaria, eciu oH BbIOEpeT 3 paBUIIbHBIX OTBETA U3 4)

4. pa3BepHYTbI OTBET, BBOAUTCS BPYUHYIO B CIIELUAIBHO OTBEJIEHHOE Moje (pydHas OLEHKa
MIPENO0/1aBaTeNIeM )

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: NJI-1lonk-3 BeiOupaer u ucnosb3yer COOTBETCTBYIOIIUE PECYPCHI,
COBPEMEHHBIE METOJIMKH U 000pyI0BaHUE /1JIsl IPOBEACHUSI SKCIIEPUMEHTANIbHBIX UCCIIEJOBAaHUM U
U3MEPEHUMU

Bomnpocel, 3axanus
1.HazoBute ¢popMbl AUCKPETHBIX (UIBTPOB.
2.HazoBute MeTO bl U aNropuTMBbI HU(POBOH 00PaOOTKH CUTHAJIOB.
3.PackpoiiTe cMbICiI TOHATHUSA “ABTOKOpPPEIAIMOHHAS QYHKIMS .
4.0OxapaxkTepu3yiTe TUCKpeTHOe MpeodpazoBanne Dypobe.
5.0npenenure, obnanaer mu GuibTp auHeitHONH OUX, ecnu 3ajaHa UMITYJIbCTHAs
xapakrepucTtika ¢puibTpa h(m).
6.ITpumenure k curnany x(n)=[1 1 2 -1 -1] TpeyrospHo€ OKHO U 3aT€M HaAUIUTE CYMMY
OTCYETOB IOJIyYEHHOT'O CUTHAaJA.
7.Bemonuute nenuMaruio Ha 3 curHana x(n)=[1 10-1-2-2-2001210 -1] u 3atem
HaliiuTe CyMMY OTCYETOB MOJyYEHHOT'O CUTHAIA.
8.YKakuTe CUrHaJ, UMEIOIMH MUHUMAIIbHYIO 0as3y.
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MarepuaJsl 1JI1 NIPOBEPKHU 0CTATOYHBIX 3HAHUM
1.CurnHassl, Ipu 4aCTOTHOM aHau3€ KOTOPBIX (JyinHa BeIOOpKH N=150 otcueros, ts=0.1)
Habmroaetcst 3¢ ekt pa3mbITuA (YTeuka) CrieKTpa:
OTtBeTsI:
1) s(k)=sin(2 pi k ts-0.2) + 0.1cos(3 pi k ts)
2) s(k)=sin(4 pi k ts) + 0.4cos(7 pi k ts)
3) s(k)=sin(3 pi k ts+0.5) + 0.2cos(9 pi k ts)
4) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)
Bepusiii otBeT: 1), 2), 3)
2.CurHansl, IpH 4aCTOTHOM aHaJIn3e KOTOPBIX (JyiiHA BeIOOpKH N=150 otcueros, ts=0.1)
Habmroaercst 3¢ ekt pa3mbITuA (YTeuka) CrieKTpa:
OTtBeTsI:
1) s(k)=sin(4 pi k ts) + 0.08cos(8 pi k ts-0.5)
2) s(k)=sin(2 pi k ts-0.2) + 0.1cos(3 pi k ts)
3) s(k)=sin(2 pi k ts) + 0.5cos(4 pi k ts-0.1)
4) s(k)=sin(4 pi k ts) + 0.4cos(7 pi k ts)
Bepnbiii otBeT: 2), 4)
3.CkanspHoe MPOU3BEAEHNE TUCKPETHBIX CUTHAIOB X 1=(2,-1,-3) u x2=(3,-1,1) paBHo:
OTBeTHI:
1)-1
2)0
3)1
4) 2
5)3
6) 4
75
BepHnblii oTBeT: 4)
4.CurHaiisl, Ipy 4aCTOTHOM aHaJIM3€ KOTOPBIX (AnuHa BeIOOpkH N=128 orcueros, ts=0.1)
HabOmo1aeTcs 3P PeKT HaIOKEHUS CIIEKTpa:
OTBeTsI:
1) n(3 pi k ts) + 0.08cos(11 pi k ts)
2) n(2 pi k ts) + 0.5cos(4 pi k ts-0.1)
3) n(3 pi k ts+0.5) + 0.2cos(9 pi k ts)
Bepwpsiii otBet: 1)
5.Cnenaiite BbIBOJIBI 00 YCTOMYMBOCTH (PUIIBTPA, 3aIaHHOTO ypaBHeHHeM: y(n) + al y(n-1) +
a2 y(n-2)=x(n) + b1 x(n-1) al=1; a2=0.25; b1=0:
OTBeTHI:
1) ycToituus
2) HeycTOuMB
3) Majo TaHHBIX
Bepnpniii otBeT: 1)

2. Komnerennmsi/Muaukarop: UJ-2onk-3 O6pabaTsIBaeT 1 MpeACTaBIIsSeT NOIyYEHHbIE
SKCIIEPUMEHTAJIbHbIE JaHHBIE JIJIS TOJTY4YeHHs] 0OOCHOBAaHHBIX BBIBOJIOB

Bonpocsl, 3aganus
1.Onummre, KAKUMHU ITapaMeTpamMu ONPEIENSIETCs TAPMOHUYECKUM CUTHAI.
2.0numuTe mnporece npeodpa3oBaHus aHAJIOrOBOTO CUTHAJA B TOCJIEI0BATEIBHOCTD 3HAYCHUH.
3.Ha3zoBute MeTOM1, KOTOPBI OTHOCHUTCS K aBTOPETPECUOHHOMY CIEKTPAJIbHOMY aHAIU3Y.
4.0numuTe, KaKk ONMUCHIBAETCS IMHEIHAS LIETIb B IPOCTPAHCTBE COCTOSHUM.

15



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.ITpu 06paboTKe CUTHAIOB MPUXOAUTCS YBEIUYHUBATh WIIM YMEHbBILATh YaCTOTY
JUCKPETU3aIMK CUTHAIOB. YTO MPOM3BOAUT (PYHKIUS TIEPEAUCKPETUZALUU?
OTtBeTsI:
1) IToBbllIaeT YUCTOTY JUCKPETU3ALMH B LI€JI0€ YHUCIIO pas.
2) I3meHeHune 4acTOThl AUCKPETU3ALUU B IPOU3BOJIBHOE YUCIIO pas.
3) [lonmxeHue 4acToThl IUCKPETU3ALMHU B LIETIO€ YUCIIO Pa3.
4) IToBbllIeHNE YACTOTHI TUCKPETU3ALUH B IPOU3BOJILHOE YHUCIIO Pas3.
BepHnblii oTBeT: 2)
2.Kak onpenensercs 1eTepMUHUPOBAHHBIN CUTHA?
OTtBeThI:
1) 3HadeHue 3TOro CUrHaa B 000 MOMEHT BPEMEHU OIPEEIIAeTCs] TOUHO.
2) B 11000ii MOMEHT BpEMEHH 3TOT CUTHAJI IPEJICTABIISIET COOOH CllydyaliHyI0 BEJIUYUHY,
KOTOpasi IPUHUMAET KOHKPETHOE 3HaU€HUE C HEKOTOPOH BEPOSITHOCTBIO.
3) B n1000#1 MOMEHT BpEMEHM 3TOT CUTHAJI IIPEJCTABIIAET COOOM HE CIIy4aiiHyIO BEJIUUNHY,
KOTOpasi IPUHUMAET KOHKPETHOE 3HAaUEHUE C HEKOTOPOU BEPOSTHOCTBIO.
4) 3HaueHue ITOr0 CUTHAJIA HEJIb3s OMPEAEIUTh TOUHO B JIF000M MOMEHT BPEMEHU
BepHnsriii otBeT: 1)
3.Ecnu B aHANOroBoi cucreMe Npou3BoJIbHAas 3aA€prKKa [0JaBaeMOro Ha BX0Jl CUTHaja
IPUBOJMUT JIMIIb K TAKOW )K€ 3aJIep>KKe BBIXOJHOTO CUTHANA, HE MEHsS ero (hOpMBl, cucTeMa
Ha3bIBACTCS:
OTtBeTsI:
1) crauroHapHOM.
2) He cTallMOHApHOM.
3) mapameTpu4ecKoil.
4) cucteMoii ¢ IepeMEeHHbIMU TapaMeTpaMu
Bepnbiii otBer: 1)
4.Cucrtema CUUCIIEHUS — 3TO:
OTBeThI:
1) npaBuIIa BBIIIOJHEHMS OTIepalluii HaJl YUCIaMHU
2) mpaBuJia 3alliCy YUCET
3) HeT BEepHOTro OTBETA
Bepnsiii otBer: 1), 2)
5.Enunnynas uMnynbcHas QyHKIMS ABISETCS JUCKPETHBIM aHAJIOTOM JeNbTa - (QYHKIMU U
npeJcTaBisieT co0oil:
OtBeTsI:
1) 6eckoHEYHO y3KHUI UMITYJIBC C OECKOHEUYHON aMIUTUTYI0M.
2) OIMHOYHBIN OTCYET C €TUHUYHBIM 3HAUEHUEM.
3) cyMMy O€CKOHEYHON T€OMETPUUYECKON MPOTPECCUH.
4) oTCYETHI CHHYCOU/IBI C POU3BOJIBHOM YacTOTOHN U HadanbHOM (a3oit
BepHnpniii oTBeT: 2)
6.CriexkTpanabHas IVIOTHOCTh MOIITHOCTH O€JIOro IIymMa paBHa:
OtBerTsI:
1) W(w)=0
2) W(w)=1
3) W(w)=const
4) W(w)=o
Bepwsiii otBet: 1)
7.11on TepmuHOM "O€IBIN TITyM" TOHUMAETCSI:
OtBeThI:
1) ciy4aiiHbIi cUrHAJN, aBTOKOpPPENLUOHHAS (PYHKIMS KOTOporo ecth pyHKuus Jupaka
2) ciyyaiiHbIi CUTHAJ, TUIOTHOCTh MOIITHOCTH KOTOPOTo siBisieTcst pyHkuuei Jupaka
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3) HEcTalMOHAPHBIN CIIyyailHbIN CUTHAI
4) mo0Oo¥ cTarMOHAPHBIN CITy4alHbIN CUTHAI
Bepnbiii otBeT: 1)

II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapaxmepucmuKu 6bINOJIHEeHUs 3HAHUs: OLIEHKA "OTJINYHO" BBICTABIISIETCS, €CIIU 3aJJaHue
BBITIOJTHCHO B YCTAHOBJICHHOM 00BhEME B COOTBETCTBHH CO IIKAJIOU

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuKy 6bINOJHEHUs 3HAHUs: OLIEHKA "XOpOIIO" BBICTABIISIETCS, €CIIU 3a/1aHHE
BBITIOJTHCHO B YCTAHOBJICHHOM 00BhEME B COOTBETCTBHH CO IIKAJIOU

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: OUEHKA "y TOBIETBOPUTEIHHO" BBICTABIISACTCS,
€CIIM 3a/IaHUE BBITIOJTHEHO B YCTAHOBICHHOM 00bEME B COOTBETCTBHHU CO IIKAJION

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUs: OLEHKA "Hey10BJIETBOPUTEILHO" BBICTABIISETCS,
€CJIM 3aJIaHuE BBIIOJIHEHO HUKE IOPOTrOBOT0 YPOBHS, YCTAHOBJIEHHOT'O IIKAJION

1I1. IIpasuna évicmaenenun umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM M aTTECTALlMOHHON COCTaBIIAIOIIMNX.
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