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1. Onucanue ¢poHIa OLEHOYHBIX CPEIACTB (OLEHOYHbIX MATEPHAJIOB)

cDOHI[ OLCHOYHBIX CPCACTB (OHGHO‘IHBIG MaTepI/IaHBI) BKJIKOYA€T B C66}I KOHTPOJIBHBIC 3ala-
HUSA U (WIH) BOMPOCHI, KOTOPHIE MOTYT OBITh MPEJIOKEHBI O0YyYaroIIeMyCsl B paMKaX TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH M IIPOMEXKYTOUYHOM aTTECTAllMM IO AMCLUMILIMHE (MOIYJI0). YKa3aHHBIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJISIOT OLEHUTH TOCTHXKEHUE 00ydaroluMes TIaHU-
PYEMBIX pEe3yJIbTaTOB OOyUYEHUS MO TUCHUIUTHMHE (MOJYJI0), YCTAHOBJICHHBIX B COOTBETCTBYIOIICH
paboueit mporpaMMe JTUCHUTIUIMHBI (MOYIIS), a TaKke CHOPMUPOBAHHOCTH KOMITETEHIIUMA, YCTAaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIeH XapakTepuUCTHKE OCHOBHOH mpodeccnoHanbHOi 00pa3oBa-
TEJILHOW MPOrpaMMBl.

Ilonuple HamMeHOBaHUS KOMHGTGHLII/Iﬁ U UHAUKATOPOB HUX AOCTUKCHHA MPCACTABIICHLI B
001el XxapakKTepUCTHKE OCHOBHOM MPo¢eCCHOHATBHOM 00pa30BaTEIHFHOM MPOTPAMMEI.

2. OneHo4HbIe CpecTBa (OLeHOYHbIC MaTePHAJIbI) JAJIs IPOBEIeHUs TeKYIero
KOHTPOJISl YCIIeBAeMOCTH 00y4ar0IMXCs M0 JMCUHUILINHE (MOIYJII0)

IlepeyeHb KOHTPOJILHBIX 33JaHUH U (MJIM) BONIPOCOB /1JIs1 OLlEeHKU ¢(OPMHPOBAHHOCTH KOM-
nerenuuu [NK-1 (koHTpoMpyeMblii HHAUKATOP HocTH:KeHUus1 KomneTeHnuu ITK-1.1)

1. YcnoBue yCcTOHYMBOCTH PEKYPCUBHOTO (PUIIBTPA:
1. momrocsl nepenatouHoit pyHkuuu BUX — GunpTpa 10MKHBI OBITH PACIOI0KEHBI BHYTPH
OKPY>KHOCTH €IMHUYHOIO pajinyca;
2. Bceraa yCTOM4MB;
3. momtockl nepenatounor Gpyakmuu bUX — dhunsTpa 10KHBI OBITH PACTIOIOKEHBI B JIEBOK
MOJYIUIOCKOCTH KOMIUIEKCHOM MIIOCKOCTH KOPHEH.

2. K ocHOBHBIM (hopMaM peann3aiiii PeKypCUBHBIX (HIBTPOB OTHOCSATCS:
1. npsimas;
2. KaHOHHYECKasl,
3. mocneaoBaTeNnbHasl;
4. mapasienbHas.

3. B dhopmyne nquckpetHoro npeodpazoBanus Oypbe MepruoIndecKoi Mocae0BaTeIbHOCTH N OTI-
penenser:

1. KOJIMYECTBO OTCUETOB MEPUOIUUECKOr0 CUTHATIA;

2. Iepuo/ CIEKTPAIIbHOM XapaKTEPUCTUKHU CUTHAJIA;

3. HOMep rapMOHUKHU MEPUOAUYECKOTO CUTHANIA;

4. HOMep oTcyeTa JTUCKPETHOIO CUTHANIA.

4.ITox »MaiiCHHIOM CIIEKTPOB MOHUMAIOT:
1. HaNOXXEeHHE CIIEKTPOB, 0OYCIIOBICHHOE JUCKPETHU3AIel CUTHAJIOB 110 BPEMEHU;
2. HaJIO)KEHHE CIIEKTPOB, 00YCIOBICHHOE TUCKPETH3AIMEN CUTHAJIOB 10 YPOBHIO;
3. HaJIOXKEHHE CIIEKTPOB, O0YCIOBICHHOE TUCKPETU3ALMEH CUTHAJIOB 110 BPEMEHHU U YPOB-
HIO.

5. Kanonnueckas hoopma peKypCUBHOTO YpaBHEHUS IMO3BOJISECT:
1. YMCHBIIUTL YHCJIO 3JICMCHTOB 3aZICPIKKU B JIBa pa3a,
2. yMEHBIIUTH KOJIMUYECTBO OMNepaluii CyYMMHUPOBAaHUs B JIBa pa3a;
3. YMCHBIIUTL B ZIBA pa3a KOJIUYCCTBO H€O6XOI[I/IMBIX SAYECCK IIaMATH.

6. YcnoBre yCTOWYMBOCTH PEKYPCUBHOTO (pUIIbTpa:
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1. momrocsl nepenatouHoit pyHkuuu BUX — ¢punpTpa 101KHBI OBITH PACIOI0KEHBI BHYTPH
OKPY>KHOCTH €IMHUYHOIO pajinyca;

2. Bcerja ycroiuus;

3. momtockl nepenatounor Gpyakmuu bBUX — dhunsTpa 10KHBI OBITH PACIIOIOKEHBI B JIEBOM
MOJYIUIOCKOCTH KOMIUIEKCHOM MIIOCKOCTH KOPHEH.

7. KakuM 06pa3oM MOArOTaBIMBAETCA MCXOAHAS 8-MHU TOYECUHAS [TOCIEI0BATEILHOCTD
Koo X5 Xy 5 X35 Xy Xs5 X, Xy 1t BeImoaHeHus BIIO:
xlax()ax3:xzax5ax4=x7ax6;
XosXgs Xy XgyXps Xss X35 X7 :
XosXps Xy Xy Xp5 X3, X5, X7 :

4 Koo ™ XpsXpy = X3, Xy, — X5, X, — Xy

8. JInHeiHOe pa3HOCTHOE YpaBHEHHE BUIA
N-1 N-1

vinl= Y bain—il- a,yn—k]
i=0 k=0

1. ypaBuenuem KUX - ¢punbtpa;

2. ypaBHenueM BUX — punbtpa;

3. HOPMHUPOBAHHBIM PA3HOCTHBIM YPaBHEHHEM;
4. HecTallMHAPHBIM.

Ha3bIBACTCA:

IlepeyeHb KOHTPOJILHBIX 33JaHUH U (MJIM) BONPOCOB /1JIs1 OLlEeHKU ¢(OPMHPOBAHHOCTH KOM-
nerenuuu [IK-1 (koHTpoMpyeMblii HHAUKATOP HocTH:KeHUs1 KomneTeHnuu ITK-1.2)

Bo03MOXHO T MpUMEHEHHE TUCKPETHOTO MpeodpazoBaHust Dypwe 1JIsi KOHEYHOW HETIeprOoIye-
CKOM MoCJIe10BaTeIbHOCTH X/1n/?
1. na, mpu 3TOM MpeAnoIaracTcs NepUoINIecKoe MPoI0JIKEHHE HEITePHUOJNUYEeCKOro CUTHA-
71a Ha OECKOHEYHOM MHTEPBAJIC;
2. HeT, 17151 3TOr0 HEOOXOAMMO UCTIOIb30BaHUE UHTErPaIbHOTO Mpeodpa3oBanus Dypre;
3. 12 BO3MOXHO 0€3 IEPHOANYECKOT0 POAOIKEHUS HENEPUOANIECKOTO CUTHAIA Ha OECKO-
HEYHOM HHTEpBaJe.

2. CnpaBeUIMBO JIU BBIPAKEHUE W]%, = W) » UCTIOJIb3yEeMO€ B alrOpHTMax BII®:

2
1. na;
2. Her;
3. TOJBKO AJIST UeTHBIX 3HaYeHHH N;
4. TOJILKO I/ HEUETHBIX 3HaYeHui N.

3. Kanonuueckast popma peKypCUBHOTO YpaBHEHHUS I103BOJISIET:
1. yMEHBIINUTB YUCIIO 2JIEMEHTOB 3aJI€PXKKH B JIBa pa3a;
2. yMEHBIINUThH KOJIMYECTBO ONEpaliii CYMMHUPOBAHMs B JIBA pasa;
3. yMEHBIINUTH B JIBa pa3a KOJINYECTBO HEOOXOAUMBIX SUEEK MaMsITH.

4. JIuneliHOE pa3HOCTHOE YpaBHEHHE BUA



N-1
ynl= 2bix[n—i]
i=0
Ha3bIBACTCS:
1. ypaBuenuem KUX - ¢punbtpa;
2. ypaBHenueM BUX — punbTpa;
3. HOpPMHUPOBAHHBIM PA3HOCTHBIM YPaBHEHHEM;
4. HecTallMHAPHBIM.

5. DnalCUHT CIIEKTpa HE MMPOUCXOUT, €CJIM YaCTOTa TUCKPETU3ALIUH:

—

MPEBBILIAET MAaKCUMAaJIbHYIO TPAHUYHYIO YaCTOTY CHEKTpa CUTHAJIA;
HE TPEBhINIAeT MAaKCUMAaIbHYIO TPAHUYHYIO YACTOTY CIIEKTpa CUTHAA;
. paBHA rPaHUYHON YACTOTE CIIEKTpa CUTHAaJja.

w1

(o)

. Anroput™msl BII® ¢ ocHOBaHKEM 2 NpeAnonararr:

14
1. 3HaHME OTCUETOB JUCKPETHOIO CUTHAJIA B 2 TOYKAX;
2. ecnu yciioBue 1 He BBINONHSIETCS, TO IpUMEHeHHe anroputma bI1® HeBO3MOKHO;
3.ecnu ycnoBue 1 He BBINOIHAETCSA, TO MCXOJHYIO MOCIEI0BATENbHOCTh HEOOXOAUMO MPO-

v
JIOIDKKTH 710 GIrkaifiero uncaa 2 , IOTIOJIHUB TIOCTIEIOBATEIBHOCTh HEOOXOJMMBIM KOJIH-
YECTBOM HYJIEH;
4. ecnin ycnoBue 1 He BBINOJIHAETCS, TO UCXOAHYIO IOCIEI0BATENBHOCTh HEOOXOAUMO YCEeUb

Vv
JI0 OJIMKaIIero uncia 2 ;

7. Kakum 00pa3oM MOArOTaBIMBACTCS MCXOAHAs 8-MH TOYEYHAs TOCIEIOBATEIHHOCTD

Koo Xps Xy Xy Xys Xs5 X5 Xy 1 BeInoaHeHusa bIIO:

X9 XgsXgs Xy s Xgy Xys Xqgy X,

9
XosXgsX59X69X75Xg9X3,X7
xo,xZ,X4,x6’xl,X3,xS,x7 .

4 Xos ™ XpsXpy ™ X3, X, — X5y Xgy— Xy

8. YcioBue yCcTOHUMBOCTH HEPEKYPCUBHOTO (QHIIBTpA:
1. momrocer nepenarouroit pyHkuuu KX — ¢unbTpa 0mKHBI OBITH PACIIOIOKEHB BHYTPH
OKPY>KHOCTH €IMHUYHOIO pajinyca;
2. Bcerjga yCTOWYMB;
3. momtockl nepenarounoit pynkimu KUX — ¢punptpa H0IKHBI OBITH PACHIOIOKEHBI B JIEBOM
MOJYTUIOCKOCTH KOMIUIEKCHOM MIOCKOCTH KOPHEH.

9. Kanonuveckas (hopma peKypCHBHOTO YpaBHEHUS ITO3BOJISCT:
1. YMCHBIIUTL YHCJIO 3JICMCHTOB 3aZICPIKKU B JIBa pa3a,
2. yMEHBIIUTH KOJIMYECTBO ONepaluii CyYMMHUPOBAaHMs B JIBa pa3a;
3. YMCHBIIUTL B JIBA pa3a KOJUYCCTBO H606XOI[I/IMBIX SAYECCK IIaMATH.

IlepeyeHb KOHTPOJILHBIX 33JaHUH U (MJIM) BONPOCOB /1JIs1 OLlEeHKU ¢(OPMHPOBAHHOCTH KOM-
nerenuuu [NK-8 (koHTpompyemblii HHAUKATOP HocTH:KeHUs1 KomneTeHnuu ITK-8.1)



1. Ykaxwute ¢popMy curaana Ha Bbixojie ementa ALl npuBeaenHoM 00001meHHON (YHKIIMO-
HanbHOU cxembl LITOC:

v v
x(t) x(t)  x[nT]  y[nT] y(t) y(t)
setmmii > OHU — AL —»| [IOC —» LA —» COHY —»
npouecc

c, = x(t)e ™ dt.

1
T -

N\’ﬂ.—"\)"\]

2. B dpopmyne oOpaTHOr0o KOMIUIIEKCHOTO ITpeodpazoBanms Oypre BEJU-

yrHa T TpeAcTaBisieT COOOM:
1. mepHox AMCKPETU3AIMU CUTHAJIOB B CUCTEME;
2. 4YacTOTY KBaHTOBAHUS CUTHAJIA 110 BPEMEHH;
3. Tepuoj CUTHaja;
4. Bpems HaOJIOJCHHS CUTHAIA.

3. PaBenctBo IlapceBanis (Teopema) ycTaHABIMBAET:
1. cBsI3p MEXIy SHEprueil ITUCKPETHOTO CUTHAja, BBHIYHUCICHHOW BO BPEMEHHOW M
YaCTOTHOM 00J1acTsIX;
2. MHMHHMMAaJIbHOE 3Ha4€HUE YaCTOThl KBAHTOBAHMS;
CBSI3b MEXK/Y CIIEKTPaMH aHAJIOTOBOIO U JUCKPETHOTO CUTHAJIOB;
4. CcBsI3b HETIPEPBIBHOTO U AUCKPETHOTO MpeodpazoBanus Oypbe.

(98]

4. ObpaTtHoe AUCKpeTHOE MpeodpazoBaHue Dypre MEPHOIUIECKON MOCIeI0BATEILHOCTH OTpe/e-
JISIETCA 3aBUCUMOCTBIO:

T (o)

Nl —jz—ﬂnk
X, (k)=>X (n)e ¥ ,k=0L..N-1
2. n=0 ;
1 N-1
X[n]==> X(k)-w," ,n=0,..N -1
3 Nk:O

5. B 6a3oBoii oneparuu bI1® (onepanun «6abouka») cTpenka 000o3HavYaeT:

W
1. oneparuto ymHoxxkenust X0(k) Ha N ;
2. HaTIpaBJICHUE PACIIPOCTPAHEHUS CUTHAJIA,

WK
3. oneparnuto ymHoxkeHus x 1(k) Ha N ;

4. oniepalo HHBEPTUPOBAHMS 3HAKA.

6. HempepbsIBHBIN NTepHOAMYECKUI CUTHAI X(t) MOXKET OBITh pa3jiokeH B psg Dypwe, Ipu 3TOM KO-
3¢ UIMEHTHI Psiia OMPEACIISIOTCS M0 3aBUCUMOCTSIM:



5 5 % 5
a,== [ x(0dt, a, == [ x(t)-coskaytdt, b, == [ x(t)-sin keytdt,
T A T_% T—%

~

x(t)e ' dt.

o [ N

1
Ck:?

v~

¢ :% j x (1)-e *'dt

7. OCHOBHBIM CBOMCTBOM OPTOTOHAJBHBIX (DYHKIIMHA, UCIIOJIB3YEMbIX Il (JOPMHUPOBAHUS OPTOTO-
HAJILHOT'O 0a3uca, SIBIIETCS:

1.

2.

PaBEHCTBO HYJIIO HHTETpaja, B3ATOTO OT MIPOM3BEICHUS JTIOOBIX ABYX (QYHKIMHA Ha Mepuojie
CUTHAJIA;

PaBEHCTBO HYJIIO HHTETpaja, B3ATOTO OT MPOU3BEACHUS BCceX QYHKIMN Ha MepUOJe CUTHA-
na;

CyMMa BceX (YHKUUH Ha MepHoe CUTHAIA PaBHA HYIIO.

8. YKkaxuTe CBOICTBA, XapaKTEPHBIE CIIEKTPaM JIUCKPETHBIX CUTHAJIOB:

1.
2.
3.
4,
5.

CIIEKTp, a TAKXKe €ro MOAYJb U apTyMEHT, SBISIOTCS HEMPEPhIBHBIMU (DYHKIIUSIMHU YaCTOTHI;
CIIEKTp, a TAK)X€ €ro MOAYJIb U apI'yMEHT, SIBJISIOTCS TIEPUOJUUECKUMHI (DYHKIHSIMU 4aCTO-
THI;

NEPUOJ CTIEKTPA ONPEAEIAETCS UCKIIIOUNTENBHO EPUOIOM BXOJHOIO CUTHANIA;

JUTSL HETIEPUOJUYECKUX JUCKPETHBIX CUTHAJIOB MEPHO/]] CIIEKTPA paBeH 0€CKOHEYHOCTH;
MOJYJIb CIIEKTpa — YeTHasl (PYHKILUS YaCTOTHI.

9. DnaiCUHT CNEKTpa HE MPOUCXOIUT, €CJIM YaCTOTa JUCKPETU3AIUU:

1. mpeBbIlIaeT MAaKCUMAaJIbHYIO TPAHUYHYIO YaCTOTY CIIEKTpa CUTHANIA;
2. HE IIPEBBIIIAET MAKCUMAJIbHYIO TPAHUUYHYIO YaCTOTY CIIEKTpa CUTHAJIA;
3. paBHa I'PaHUYHOMN YaCTOTE CIEKTpa CUTHAJA.

10. BeruncnurensHas cnoxHocTh BII® ¢ ocHoBaHueM 2 paBHa:

1. 2% N? apuMeTHYeCKuX onepannuil ¢ KOMIUIEKCHBIMU YHCIIaMH,
2. N apudMeTHuecKuX onepanuii ¢ KOMIUICKCHBIMU YHCIAMH,
3.N° apuMETUYECKHUX OTIEPAINI C KOMIUIEKCHBIMHU YHCIIAMU;

4. n*k*N apudMeTHIeCKHX Oreparuii ¢ KOMIJICKCHBIMUA YHCIIAMHU.

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJ1H) BOIIPOCOB ISl OLleHKH COPMHPOBAHHOCTH KOM-

nerenuuu [NK-8 (koHTpompyemblii HHAUKATOP HocTH:KeHUs1 KomneTeHnuu ITK-8.2)

1. Ykaxkute BO3MOKHBIE MPU3HAKU CUTHAJIOB:

l.
2.

CHUTHAJIbI MOTYT ITIPUHUMATh BEIIECTBEHHBIC 3HAUCHMUS;

(G YHKIIMOHATBLHBIE 3aBUCUMOCTH, OMTUCHIBAIONINE CUTHAIBI MOTYT IPHHUMATh KOMITJIEKCHBIC
3HAUYCHUS;

B (DYHKITMOHAIBHBIX 3aBHCHMOCTSIX, OTTMCBHIBAIOIITUX CUTHAJIBI, ApTYMEHTOM MOYKET BBICTY-
MaTh TOJBKO BPEMS,

B (DYHKITMOHAIBHBIX 3aBHCHUMOCTSIX, OTIMCBHIBAIOIIIUX CUTHAJIBI, ApTYMEHTAMH MOTYT BBICTY-
MaTh KaK BpeMsl, TaK U MPOCTPAHCTBEHHAs KOOPINHATA;

CUTHAJIBl MOTYT OIUCHIBATHCS TOJIBKO OJTHOMEPHBIMHU () YHKITUSIMH.

2. ITox ¢ha30BBIM CITEKTPOM MEPHUOIUUECKOTO CUTHAJIA TOHUMAIOT KOA((PHUITUEHTHI:
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a, :% j x(t)dt,

2
4= x(t)-coskamtdt,

, 7
b= [ x(0)-sin kapzat,

3. K
4. b= arctg(b, [ay).

3. UnrerpansHoe npeodpasoBanue Oypre MOKET ObITh Hai1eHO:
1. TOMBKO I AOCOTIOTHO MHTEIPHPYEMBIX CHUTHAJIOB;
2. TONBKO JUIsl HEEPUOIUUYECKUX CUTHAJIOB;
3. TONBKO JUI IEPHOANIECKUX CHUTHAJIOB;
4. s Mr0OBIX CUTHAJIOB.

4. JInHENHOCTh CHIEKTpa AUCKPETHOTO CUTHAJA ONPEEIIAETCS:

X[nT|= X [nT]+ o, X, [nT]+...+...

1. ecnu

TO X(eij ) = 0!1X1 (eij )+ a2X2 (eij)-l-
2. ecu X[nT]zale[nT]*azXz[nT]*,,,*,_,

TO X(eij): alxl(ejaﬁ)* azxz (ejWT)* s
3. eciu X[I’IT] = a1X1[nT]/a2X2 [i’lT]//

TO X(ej”"T): alxl(eij)/ 0‘1X1(€jw)/ =

5. Ilopx >nmalicHHIOM CIIEKTPOB IIOHUMAIOT:
1. HanmoXeHHe CIEeKTPOB, 00YCIOBICHHOE TUCKPETU3Alle CUTHAIOB 110 BPEMEHH;
2. HaNOXXEHHE CIEKTPOB, 00YCIOBICHHOE TUCKPETU3ALEeH CUTHAIOB 10 YPOBHIO;
3. HaJOXEHHUE CIIEKTPOB, 00YCIOBICHHOE JUCKPETU3AIel CUTHAJIOB 110 BPEMEHU U YPOB-
HIO.

6. Ykaxute popmy curnana Ha Boixoze snementa LIAII mpuBeneHHO# 06001IeHHOM QyHKITHO-
HanpHOU cxembl LIITOC:

v v
x(t) x(t)  x[nT]  y[nT] y(t) y(t)
setmmii > OHU — AL —» [IOC —» LA —» CHHY —»
npouecc

2. Ilog aMIUTMTYIHBIM CIIEKTPOM MIEPUOTAIECKOTO CUTHAJIA TOHUMAKOT KO3 (HUIIHEHTHI:
7

a, :? j x(t)dt,
L. R



3.
4.

7

a, =7 I x(t)-coskamtdt,

, 7
b= [ x()-sin kapzat,

¥

A4, =.\la, +b,

7. Ha npuBeeHHBIX CIEKTPaIbHBIX IUarpaMMax Moj napameTrpoM K IOHUMAIOT:

Ak

A

Dy

SNk W=

2 3 4 5 58 7 8 Kk 1.2 3 4 5 6 7 8 Kk
JUCKPETHOE BpeMs,
HOMEP TUCKPETHOI'O YPOBHH,
HOMEP rapMOHUKU,
a0COJIFOTHOE 3HAYEHHE YaCTOTHI;
OTHOCHUTEJIBHOE 3HAYECHUE YaCTOTHI.

8. B pe3ynbTaTe BRIMOTHEHUS MPSAMOT0 MpeodpazoBanus Oypre A TUCKPETHOTO CUTHAJA

x(e™") = Zx[nT]e‘jWT”
n=0

el e

MOJIyYaloT:

CHEKTpP IUCKPETHOIO CUTHAJIA;

aMIUIUTYTHO-4ACTOTHYIO XapaKTEPUCTUKY CUCTEMBI;
aMILTUTYAHO-(Da30BYIO YaCTOTHYIO XapaKTEPUCTUKY CUCTEMBI;
(ha30ByI0 XapaKTEPUCTUKY CHCTEMBI.

9. PasenctBo IlapceBans (Teopema) ycTaHaBIWBAET:

10.

1.

(98]

CBA3b Me)K,Z[y BHGPFI/ICIZ I[I/ICerTHOFO CUTrHala, BBI‘{HCJICHHOP'I
TOTHOH 00IaCTSIX;

MHUHUMAJIBHOC 3HAYCHUC YaCTOThI KBAHTOBAHU A,

CBSI3b MEXK/Y CIIEKTPaMH aHAJOTOBOI'O U JIUCKPETHOTO CUTHAJIOB;
CBSI3b HETIPEPHIBHOTO M TUCKPETHOTO TIpeoOpazoBanus Dypbe.

[{udpoBbIMU HA3BIBAIOTCS CUTHABIL:

SNk W=

HENPEPBIBHBIE BO BPEMEHU;

UMEIOIIIE pa3phIBbl IEPBOTO POAA;
JTUCKPETH3UPOBAHHBIC 110 BPEMEHU;
TUCKPETU3UPOBAHHBIE 110 BPEMEHU U YPOBHIO;
JTUCKPETH3UPOBAHHBIC 110 YPOBHIO.

BO BPEMEHHOM M 4Yac-
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C, = x(t)e ' dt.

N -
e 0 | N

(SRR}

11. B dopmyiie 06paTHOTO KOMIUIEKCHOTO TipeoOpa3oBanuss Dypbe Be-

anuuHa T mpeacTaBiseT coOoi:

HepI/IOI[ I[I/ICerTI/I?)aL[I/II/I CHUTHAJIOB B CUCTEME,
4acTOTY KBAaHTOBAHHUS CUTHAJIA 10 BPEMEHH,
MIEPHUOJ CUTHAJIA;

BpeMs HaOJTIOJICHUS CUTHAJIA.

il e

12. CnBur (mepeHoc, CMENICHUE) CIEeKTpa MO0 OCH YacTOT @ preso na 4acTOTy 0 COOT-
BETCTBYET:

X[nT]

1. YMHOXXEHHMIO MCXOJHOM MOCIEA0BATEIbHOCTH
]0)0 nT
e .

3

Ha KOMIUIEKCHYIO JKCIIOHEHTY

2. 3ajiepyKKe MCXOIHOM TocnenoBarensrocT Ha 1 = QU() /T TaKTOB,
3. YMHOKEHHIO HCXOJHOH MOC/IEI0BATENbHOCTH X[nT] Ha KOMIUIEKCHYIO JKCIIOHEH-

—jawanT
Tye] 0 :

4. yIIpexIeHnI0 NCXOIHOM nocnenosatensHocth Ha 1 = Q) /'T taxros.

13. [y HaXOKJICHUSI aMILTUTYAHOTO U (ha30BOT0 CHEKTPOB TUCKPETHOTO CUTHAIA HEOOXOIMMO
HaWTHU:
1. Moaynb M apryMeHT OT (PYHKIUH, T0JIy4aeMOU B pE3yJIbTaTe BHIITOJIHEHHS MIPSIMOTO
npeobpazoBanus Oypre;
2. MOAYINb M apTyMEHT OT (YHKIIUH, T0JIy4aeMOH B pe3yJbTaTe BHIIOJHEHHS 00paTHOTO
npeobpazoBanus Oypre;
3. YacTOTHYIO MepenaToOYHyI0 (YHKIUIO JUCKPETHON CUCTEMBI;
4. mepenato4yHyro GYHKLIHIO TUCKPETHONU CUCTEMBI, KaK (DYHKIUIO OT MCEBI0YACTOTHI,

14. B dopmyne quckperHoro npeodpazoBanus Oypre NEPUOIAUECKON MTOCIEI0BaTeILHOCTH N OI1-
penenser:

1. KOJIMYECTBO OTCUETOB NMEPUOIUUECKOrO CUTHATIA;

2. IepuoJ CIEKTPAIIbHOM XapaKTEPUCTUKU CUTHAJIA;

3. HOMep rapMOHUKHU MEPUOAUYECKOTO CUTHANIA;

4. HOMep oTcyeTa JTUCKPETHOIO CUTHANIA.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB I OLlEHKU C()OPMHUPOBAHHOCTH KOM-
nerenunu [IK-8 (konTposmpyemblii nHAMKATOP A0cTHKeHUs1 KomneTeHuuu ITK-8.3)

1. Vkaxute popmy curaaina Ha Beixozie aneMenTa @®HY npusenenHoi 06001eHHON HyHKIINO-
HanpHOU cxembl LIITOC:
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V) v
X(t) x()  x[nT]  ymT]  y( y(®)

O usn-
e CKHii » OHY » ALIII » IIIOC » [[AII » COHY —»
npomecc

1. HempepbIBHBIN CUTHAT;

2. CHUTHaJI IUCKPETHBIN MO YPOBHIO;

3. CUTHaJI JUCKPETHBIN MO BPEMEHHU;

4. cur”aji IMCKPETHBIN 1O BPEMEHU U YPOBHIO.

o0

.X(t) — Z Cke]ka)u‘ )
2. B xommekcHoM psiie Oypoe k=—o0
YacTOTY AUCKPETU3ALNHN HEMPEPHIBHOTO CUTHAIIA;
4acTOTy NEPBOM FAPMOHUKHU;
YacTOTY OCHOBHOM FrapMOHMKH;
YacTOTY MOAYJISILIUY;
M0JIOCY IPOITyCKaHus PUIIbTpa.

BEJIMYMHA () IPEJCTABIISIET COOOM:

DAl

)
3. CaBur (mepeHoc, CMEUIEHUE) CIEeKTpa MO OCH YacTOT @ greso na 4acTOTy 0 COOT-

BETCTBYET:
| ) X[nT]
. YMHOXCHHUIO HCXOOHOMU ITOCIICAOBATCIBHOCTHU Ha KOMIUICKCHYIKO S5KCIIOHCH-
j 600 nT
1y € ;
n =y /T

2. 3aJIepKKe UCXOTHOU MOCIEI0BATEIbHOCTH Ha TaKTOB;

U aT]
3. YMHOXXEHHMIO HMCXOJHON MOCJIEA0BATEILHOCTH [ Ha KOMIUIEKCHYIO 3KCIOHEHTY
— ]0)0 nT
e .
b

n:a)O/T

4. yrpexIeHUIO UCXOIHOM MOCIeIOBATEILHOCTH Ha TaKTOB.

4. B 3aBUCUMOCTH, ONIPEAEIAIONICH CBI3b MEXIY CIEKTpaMHU aHAJIOTOBOTO CUTHAJIA U €T0 JUC-
KpPETHOT'O aHajora

. o0
X(erT):% > X, j(a)+2?ﬂm)
m=—o0

YaCTOTa JUCKPETU3allUU CUTHAJIOB OIIPCACIIACTCA:

oy ="
1. A T.;

.
2. A T.;
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5. Bo3MOXHO T MpUMEHEHHUE TUCKPETHOTO MpeoOpazoBaHuss Dypwe 1Isi KOHEYHOU HETIepHUoarye-
CKOM MocCJIe10BaTeIbHOCTH X/1n/?
1. na, mpu 3TOM MpeAnoIaracTcs MepUoINIecKoe MPOI0JIKEHHE HEITePHUOJNUEeCKOro CUTHA-
71a Ha OECKOHEYHOM MHTEPBAJIE;
2. HeT, 17151 3TOr0 HeOOXOAMMO UCTIOIb30BaHUE UHTErPaIbHOTO Mpeodpa3oBanus Dypre;
3. 12 BO3MOXHO 0€3 IepHOANYECKOT0 POAOIKEHUS HENEPUOANIECKOTO CUTHAIA Ha OECKO-
HEYHOM HHTEpBaJe.

6.ITo aMIIMTYTHBIM CIIEKTPOM MEPUOINIECKOTO CUTHAJIA TOHUMAIOT KO3 (UITUEHTHI:
, %
%z?jxmm
1. R
7

a, = T x(t)-coskaw,tdt,

, 7
@:?Ixmsmem

3. 2
4 A =4a, +b,
7. B kauecTBE OpPTOrOHAIBHOIO 0a3nca, HCIOAB3YEMOTO IS PAa3/IOKEHHS CUTHAJIOB Ha dJeMeHTap-

HBIC COCTAaBJIAIOIIHC, MOFYT 6BITL HNCIIOJIb30BaHbI cnez[ylomne Q)YHKI_[I/II/IZ
| cos wt, sinwt, cos2wt, sin2myt, ~,co8 koyt,sinkayt, :

— JOx
5 G =A™

3. wit, 2w;t, 3wt ... kogt,.

8. B popmyne obparHoro npeodbpazoBanus Oypre 11t TUCKPETHOTO CUTHAJA

/4

T
x[nT]= I J.x(ej” Ye™ " dw
27 °,
T napamerp T npezacTaBiseT coboii:
nepuoJ mpeodpa3yemMoro CurHana
11aT MCKPETU3AIMH CHTHAJIA [0 YPOBHIO
3. Nnepruoa KBAaHTOBAHUS CUTHAJIOB IO BPECMCHU

[\ I

0
9. Cxpur (mepeHoc, cMelreHmne) crektpa mo ocu gactor @ Bmpaso Ha wactotry 0 COOT-
BETCTBYET:
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" X[nT]
1. YMHOXCHHIO HCXOAHOM ITOCJICAOBATCIbHOCTHU [ Ha KOMINJICKCHYIO OJSKCIIOHCHTY

eja)ol’lT.

N n=awqy/T
2. 3aZICPIKKEC UCXOAHOU MTOCICAOBATCIIbHOCTH HA TaKTOB,

3. YMHOXXEHUIO HCXOJTHOM IMOCIEeI0BATENbHOCTH [I’l ] Ha KOMILJIEKCHYIO JKCIIOHEH-
8_ J a)o nT

Ty ;

N n=awqy/T

4. yrpexeHHIO UCXOIHOM MOCIeIOBATEILHOCTH Ha TaKTOB.

10. CBsi3b MEXy CIEKTpPaMH aHAJIOTOBOI'O CUTHAJa M €ro JUCKPETHOTO aHAJIora YCTaHABIIMBACT-

¢Sl 3aBUCUMOCTBIO:

. o0
X(eJa’T)zl S Xl o+ZEm
T M=—00 T
B npuBeneHHONM 3aBUCUMOCTH:
) ) 27
X(e]a)T) X, J a)+?m
1. - CIIEKTP AUCKPETHOTO CUTHAJIA; - KOIIUU CTIEKTPOB
AHAJIOTOBOT'O CHI'HAJA;
. 27
X(e]a)T) Xa J a)+Tm
2. - CHEKTp aHaJOrOBOT'O CHUTHANA; - KOITUU CTIIEKTPOB

AUCKPECTHOI'O CUT'HAJIA,
3. T - MUHAMAJIbHAS IIOCTOSHHAS BPEMCHH CUCTEMBI, OIIPCACIIAIOIIAs IIEPHUOI KBAHTOBA-

HHUSA CUTHAJIOB;
4. T - nepuoja KBaHTOBAHHUSI CUTHAJIOB.

3. OneHoYHbIe CpecTBA (OLeHOYHbIe MAaTePHAJIbI) AJIsl IPOBEIeHUsI IPOMEKY-
TOYHOM aTTEeCTAMH 00y4AIOIIMXCHA MO0 JUCHUILIMHE (MOIYJII0)

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB JI OLlEHKU C()OPMHUPOBAHHOCTH KOM-
nerenunu [IK-1 (koHTpoMpyemblii HHAMKATOP A0cTHKeHUus1 komnereHuuu ITK-1.1)

1. YcnoBue ycTOWYMBOCTH HEPEKYPCUBHOTO (DUIIBTpA:
1. momtock nepenarounon Gpyuakmuu KX — dunbrpa 10mKHBI OBITH PACIIOIOKEHBI BHYTPH
OKPY>KHOCTH €IMHUYHOIO pajinyca;

2. Bcerjga yCTOWYMB;
3. nmonrocsl nepenatouHoit pyHkiuu KNUX — ¢punbTpa 10mKHBI OBITH PACHOTI0KEHBI B JIEBOM

MOJYIUIOCKOCTH KOMIUIEKCHOM MIOCKOCTH KOpPHEH

2. YKaxuTe NpUUIUHY, 110 KoTopoi anroputM bIID Ha3pIBatOT anropuTMOM C 3aMEIIEHUEM:
1. BXOZHBIE ¥ BBIXOHBIC 3HAUCHHsI 0a30BBIX ONEpalnid, a TAKXKe IPOMEKYTOUHBIE PE3YIIb-
TaThl, XPaHATCS B OJTHUX U TeX XKe silueKax MmamsTH;
2. BXOAHBIC U BBIXOAHBIC 3HAUYCHU A 6a301351x onepaunﬁ XPaHATCA B OJHUX U TCX KC sTaeKax
MaMsITH;
3. TpedyeTcs nepecTaHOBKa UCXOIHON MOCIEI0BATEIBHOCTH OTCUYETOB;
4. UCXOJHBIE OTCYETHI XPAHATCS B MaMITH OIPAaHUYEHHOTO 00beMa.
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3. KonnuecTBO mapHbIX oneparuii ymHoxxeHue/cnoxxenue B bI1®D pasno:
1.N/2;
2. log;N;
3. 2N logoN
3.N.

4. JluneiiHOe pa3HOCTHOE YpaBHEHUE BHUIA

N-1
)= T biadn—i]

i=0 Ha3bIBAETCS:
1. ypaBuenuem KX - ¢punbtpa;
2. ypaBHenueM bBUX — punbTpa;
3. HOpPMHUPOBAHHBIM PA3HOCTHBIM YPaBHEHHEM;
4. HecTallMHAPHBIM.

5. Ilopx >nmalicHHIOM CIIEKTPOB IIOHUMAIOT:
1. HanmoXeHHe CIEeKTPOB, 00YCIOBICHHOE TUCKPETU3alle CUTHAIOB 110 BPEMEHH;
2. HaJNOXXEHHE CIEKTPOB, 00YCIOBICHHOE TUCKPETU3AEeH CUTHAIOB 10 YPOBHIO;
3. HaJOXEHHUE CIIEKTPOB, 00YCIOBICHHOE JUCKPETU3alel CUTHAJIOB 110 BPEMEHU U YPOB-
HIO.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB I OLlEHKU C()OPMHUPOBAHHOCTH KOM-
nerenunu [IK-1 (koHTpoMpyemblii HHAMKATOP A0cTHKeHUus1 komnereHuuu ITK-1.2)

1. Anroputmel BII® ¢ ocHOBaHuEM 2 mpeamoaratoT:

14
1. 3HaHHE OTCUETOB JUCKPETHOI'O CUTHAJA B 2 TOUKaX;
2. ecnu yciioBHue |1 He BBIOIHSETCS, TO MpUuMeHeHre anroputma bI1® HeBO3MOKHO;
3.ecin YCJIOBUC 1 He BBIITOJHACTCA, TO UCXOJHYIO ITOCJICA0OBATCIIBHOCTD HGO6XOI[I/IMO npo-

v
IOJDKUTH 40 OMMKaMIIero yucia 2 , JOTIOJIHUB ITOCIEI0BATEILHOCTE HEOOXOJUMBIM KOJIH-

YECTBOM HYJIEH;
4. ecnu ycnoBue 1 He BBINOJIHAETCS, TO UCXOAHYIO MTOCIEN0BATEIbHOCTh HEOOXOAUMO YCEUb

Vv
JI0 OJIMKaIIero uncia 2 ;

2. K ocHOBHBIM (popMaM peasn3aiiuu peKypCUBHBIX (DUIBTPOB OTHOCATCS:
1. mpsimas;
2. KAaHOHHWYECKas;
3. mocaeaoBaTeabHa,
4. mapajuienibHasl.

3. KonuuectBo sTanoB BII® g5 N- TouedHOM MOCiIe10BaTEIbHOCTH PABHO:
1.N/2;
2. log>N;
3. 2N logoN
3N~

4. YcroBue yCTOMYMBOCTH PEKYPCUBHOTO (UIIBTpA:
1. momrocsl nepenatounoit pyHkuuu BUX — GunpTpa 10MKHBI OBITH PACIOI0KEHBI BHYTPH
OKPYKHOCTH €JHHUYHOTO PaaNyca;
2. Bcerja ycroiuus;
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3. nmonrock! nepenaToyHoi pyHkiuu BUX — punbTpa 10MmKHBI OBITH PACHONI0KEHBI B JIEBOM
MOJYIUIOCKOCTH KOMIUIEKCHOM MIIOCKOCTH KOPHEH.

5. IIpsiMoe nuckpeTHOE peodpazoBanHue Oyphe MEPHOIUUECKON TTOCIEI0BATEILHOCTH OMPEIeIs-
€TCs1 3aBUCUMOCTBIO:

X(e)=1 ZX (awr%mj

1.
N-l —iz—ﬁnk
X, (k)=>X,(n)e "V ,k=0]..N-1
2. n=0 ;
1 N-1
X, [n]l=—=>'X (k)e ¥ n=0,..N -1
3 Ni=

6. B 6a3oBoii oneparuu BI1® (oneparuu "6abo4yka) CHMBOJ B IIEHTPE 0003HAYALT:
1. onepanuoo yMHOXKEHHUS;
2. oTepaIrio CIOKEHUS/BEIUNTAHUS;
3. ONepaluIo CIOKEHUS;
4. onepanuio BHIYUTAHUSI.

7. KonnuecTtBo 3TanoB BII® asa N- ToueyHO# mocne0BaTeIbHOCTH PABHO:
1.N/2;
2. logoN;
3. 2N log;N
3N

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB I OLlEHKU C()OPMHUPOBAHHOCTH KOM-
nerenunu [IK-8 (konTposmmpyemblii nHAMKATOP H0cTHKeHUs1 kKomneTeHuuu ITK-8.1)

1. OcHOBHBIE OHATHS 00PaOOTKH CUTHAJIOB.

2. Kmaccudukamusi CUTHaJIOB.

3. Jluckperusanys CUrHaJIoOB.

4. Pa3znoxxeHue nepuoguyecKiux CUTHaIOB B psig Pypebe.
5. UnrerpanbHoe npeodpasoBanue Dypoe.

6. ludposeie mporieccopsl 00pabOTKN CUTHAIIOB.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB JI OLlEHKU C()OPMHUPOBAHHOCTH KOM-
nerenunu [IK-8 (konTposmpyemblii HHAMKATOP H0cTHKeHUs1 KomneTeHuunu ITK-8.2)

Marematuueckuii annapar OnMcaHus TUCKPETHBIX CUTHAJIOB.

Onrcanne TUCKPETHBIN CUTHAIOB BO BPEMEHHON M YaCTOTHOM 00JIacTH.
CrieKkTp AMCKPETHOTO CUTHAIA.

CBolicTBa CIIEKTPOB AUCKPETHBIX CUTHAJIOB.

COOTHOIIEHHS MEX]Ty CIEKTPAMHU aHAJIOTOBOTO U AUCKPETHOTO CUTHAJIOB.
ANTOPUTMBI BBIYUCIICHUS MTOJINHOMOB.

HuckpeTtHoe npeodpazoBanue Dypebe.

JuckperHoe peoOpa3zoBaHre XapTIiH.

JlickpeTHOE KOCHHYCHOE IpeoOpa3oBaHue.

0. Menuanubplii GUIBTP.

=0 0NNk =
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IlepeyeHb KOHTPOJILHBIX 33JaHUH U (MJIM) BONIPOCOB /1JIs1 OLlEeHKU ¢(OPMHPOBAHHOCTH KOM-
nerenuuu [NK-8 (koHTpompyemblii HHAUKATOP HocTH:KeHUs1 KomneTeHnuu ITK-8.3)

1. AnropuTMbl ObICTpOTO MpeodpazoBanus Dypre.

2. llndpoBoii CIeKTpaIbHBINA aHATU3.

3. Cay4aiiHble CUTHaJIbl U KX OCHOBHBIE XapaKTEPUCTUKHU.
4. lTudpoBsie GUIBTPHI U UX CUHTE3.

5. AnantuBHas GUILTpAIIHS.

6. Henuneiinas mudposas 00paboTKa CUTHAIOB.



