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1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@oH/1 OLIEHOYHBIX CPEACTB (OIICHOYHbIE MaTEepPHajibl) BKIIIOYAET B ce0sl KOHTPOJbHBIC 3a/1a-
HUS ¥ (WIM) BOMPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00yJaroleMycsi B paMKax TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallMU IO JAUCLUUIUIMHE (MOAYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJISIOT OLEHUTH TOCTHKEHUE 00YyJaroluMcs TIaHU-
PYEMBIX pe3yJabTaTOB OOYYEHHUS MO JUCUUIUIMHE (MOMAYIIO), YCTAHOBIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a Takke cPOPMUPOBAHHOCTh KOMITETEHIIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW IMpoecCHOHANbHOW 00pa3zoBa-
TEJIbHON IPOrPAMMBI.

[Tonubie HaMMEHOBaHUS KOMIETEHIMH W WHJUKATOPOB WX JOCTUXKEHHUS MPEJCTABICHBI B
o011eil xapakTeprucTUKe OCHOBHOM MpoQeccuoHaIbHON 00pa30BaTeIbHON TPOrPaMMBI.

2. OneHoYHBIE CPeACTBA (OLEHOYHbIE MATEPHUAJIBI) JJIf IPOBEIeHHUS TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH 00Y4aIOIIMXCS M0 JUCHHUILIMHE (MOAYJII0)

IlepeyeHb KOHTPOJIbHBIX 3a1aHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH C(OPMHUPOBAHHOCTH KOM-
nereHuun [IK-1 (koHTpoIMpyeMblii HHANKATOP HocTHKeHUs KommeTenuu ITK-1.1)

1. VcnoBue ycTOWYMBOCTH PEKYPCUBHOTO (PHIIBTpPA:
1. mostocs! nepeaarounoit pyHkuu BUX — ¢punpTpa 10mKHBI OBITH PACIOI0KEHBI BHYTPU
OKPY’KHOCTH €IMHUYHOIO paJnyca;
2. BCcerja yCcToM4mB;
3. momtockl nepeaarouHoit ¢pyHkiun bUX — dunpTpa 10mKHBI OBITH PACIIONOKEHBI B JICBOM
MTOJIYIIJIOCKOCTH KOMIUIEKCHOM TUIOCKOCTH KOpPHEH.

2. K OCHOBHEIM (hopMaM peanu3aiiui peKypCHBHBIX (PHIIBTPOB OTHOCSTCS:
1. mpsimas;
2. KaHOHHYECKas,
3. mocnenoBarenbHas;
4. mapasuienbHas.

3. B bopmyne muckperroro nmpeodbpazoBanus Oypre MepruoIUISCKON MOCIIE0BATSIFHOCTH N
onpeenser:

1. KOJIMYECTBO OTCUETOB MEPUOANYECKOTO CUTHANA;

2. IepUOoJ CTIEKTPATbHON XapaKTEPUCTUKH CUTHATIA;

3. HOMep rapMOHUKH IIEPUOANYECKOT0 CUTHAIIA;

4. HOMep oTcueTa AUCKPETHOTO CUTHAJIA.

4. Tlon »maiicCMHIOM CIIEKTPOB MOHUMAIOT:
1. HanmoXeHHE CIEKTPOB, O0YCIOBIEHHOE JUCKPETH3aIel CUTHAJIOB 110 BPEMEHH;
2. HaJOXEHHE CIEKTPOB, 00YCIOBICHHOE TUCKPETU3AIMEeH CUTHAJIOB 110 YPOBHIO;
3. HaJOXEHHUE CIIEKTPOB, 00YCIOBIEHHOE JUCKPETH3alel CUTHAJIOB 110 BDEMEHU U YPOB-
HIO.

5. Kanonuueckast popma peKypCUBHOTO YpaBHEHHsI T03BOJISET:
1. yMEHBIINUTH YHUCIIO AIEMEHTOB 33JEpPXKKHU B JBa pa3a;
2. yMEHBIINUTDH KOJIMUYECTBO ONEpPALMii CYMMHUPOBAHUS B JIBa pa3a;
3. yMEHBIIUTH B JIBA pa3a KOJIUYECTBO HEOOXOAUMBIX SIUEEK MAMSATH.

6. YcnoBue ycTONYMBOCTH PEKYPCUBHOTO (PUIIHTPA:
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1. momrocsl nepenatouHoit pyHkiuu BUX — GunpTpa 101KHBI OBITH PACIOI0KEHBI BHYTPH
OKPYKHOCTH €JHHUYHOTO Paanyca;

2. Bcerja ycroiuus;
3. montockl nepenatounor Gpyaknuu bUX — ¢humbTpa 10KHBI OBITH PACIIONIOKEHBI B JIEBOM

HOJTYIUIOCKOCTH KOMIUIEKCHOW TIFIOCKOCTH KOPHEH.

7. Kakum 00pa3oM MOJrOTaBIMBACTCS UCXOTHAS 8-MU TOUEYHAS MOCIEA0BATEILHOCTh
Xo1Xps Xp1 Xgy Xys Xey Xy Xy 1 BeinoaHenus bI1Od:
xl,xO,XS,xz,x5,x4,x7,x6;
Xo1 Xg1Xps Xgy Xy s Xgy X3, X7 :

Xo1Xp s Xgy Xgy Xpy X3y X5, X7,

w0 dppoE

KXo ™ Xy Xy ™ X35 Xy = X5y Xy — X7

8. JIuneiHOe pa3HOCTHOE YpaBHEHUE BUJIA
N-1 N-1

yIn]= 2 bix[n—il-> a,yln-K]
i=0 k=0

1. ypaBuenuem KUX - punbrpa;

2. ypaBHenneM bBUX — ¢punbTpa;

3. HOPMHUPOBAHHBIM PA3HOCTHBIM YPaBHEHHEM;
4. HecTallMHAPHBIM.

Ha3bIBACTCA:

IMepeyenb KOHTPOJIBbHBIX 32/JaHUI U (MJIH) BONPOCOB /IS OLeHKH ChOPMHUPOBAHHOCTH KOM-
nereniun ITK-1 (koHTpoMpyemblii HHIUKATOP NocTHKeHusI komneTeHuu ITK-1.2)

Bo3MokHO 11 IpUMEHEeHHE JUCKPETHOTO Mpeodpa3zoBanus Dyphe 7151 KOHEUHOUM HeTlepHoIe-
CKOU mocieoBarensHocTH X[N]?
1. na, mpu 5TOM MpeANoIaracTcs MepUoINIECcKoe MPOJOIKEHHE HEMTEPHUOANUECKOTO CUTHA-
J1a Ha OECKOHEYHOM MHTEPBAJIC;
2. HeT, 1715l 9TOT0 HEOOXOAMMO UCTIOIB30BaHUE HHTETPaIbHOTO MpeodpasoBanus Dypre;
3. 1a BO3MOXHO 0€3 MepUOUIECKOTO MTPOIOJKEHUS HETIEPUOANIECKOTO CUTHANIA Ha OECKO-
HEYHOM MHTEpBaJe.

2. CHpaBCIlJ'II/IBO JIX BBIPpAXXCHUC WN2 :WN , UCIIOJIB3YyEMOC B AJITOpUTMAxX BIID:

2
1. na;
2. HET;
3. TONBKO AJIS YETHBIX 3HAUCHUH N;
4. TOIBKO JJI HEYETHBIX 3HaueHuil N.

3. Kanonunveckas popma peKypCHBHOTO ypaBHEHUS TIO3BOJISET:
1. yMEHBIINTH YUCIIO JIIEMEHTOB 33J€P>KKH B JBa pa3a;
2. YMEHBIIUTh KOJIUYECTBO ONEpalMii CYMMHPOBAaHUs B JIBa Pa3a;
3. yMEHBIIUTH B JIBa pa3a KOJIMYECTBO HEOOXOIUMBIX SUEECK MaMSITH.

4. JIu"eiHOEe pa3HOCTHOE ypaBHEHUE BUAA



N-1
yInl= Zbidn-]

Ha3bIBACTCS:
1. ypaBuenuem KUX - puibtpa;
2. ypaBHenueM BUX — ¢punbTpa;
3. HOPMHUPOBAHHBIM PA3HOCTHBIM YPaBHECHHEM;
4. HecTallMHAPHBIM.

5. DaiicuHr CIICKTpa HEC ITPOUCXOAUT, €CJIN HaCTOTa JUCKPCTU3allhuN:

1. mpeBblIaeT MaKCUMaIbHYIO IPAHUYHYIO YaCTOTY CIIEKTpa CUTHAIA;
2. He NpeBbIIIAET MAKCUMAIbHYIO TPAaHUYHYIO YacTOTY CIEKTpa CUTHAJIA;
3. paBHa rpaHUYHOM YacTOTE CIEKTpa CUTHAJIA.

6. Anroputmsl BI1® ¢ ocHOBaHMEM 2 TPEAIIONaraoT:

14
1. 3HaHME OTCYETOB AUCKPETHOTO CUTHANA B 2 TOYKaXx;
2. ecnu yciioBue 1 He BBINONHSETCS, TO IpUMeHeHne anroputma bII® HeBO3MOXKHO;
3.ecnu ycnoBue 1 He BBIIOJHSIETCS, TO MCXOJHYIO IOCIEI0BATEIbHOCTh HEOOX0AUMO IPO-

v
JOJDKUTB 10 Oy KaMIero yucia 2 , JOIIOJIHUB ITOCJICAO0BATCIBHOCTD HCO6XOIII/IMI)IM KOJIN-

YECTBOM HYJIEH;
4. ecnin ycnoBue 1 He BBINOJIHACTCS, TO HCXOAHYIO MOCJIEI0BATEIbHOCTh HEOOX0IMMO yCeUb

14
10 OnMOKaKIIero Yncia 2 ;

7. Kakum o00pa3oM TMOATOTAaBIMBAETCS WCXOJHAs §8-MU TOYeuyHas TIOCIEI0BaTEIbHOCTh
Xo1Xys Xps Xgy Xys Xey Xy Xy 11 BeIoaHenusa bIIOD:
X1y Xg1 X31 Xpy Xgy Xgy X7, Xg .
xo,x4,x2,x6,x1,x5,x3,x7;

Eal A

X = Xy Xgy = Xgy Xgy = X5, X, = X7

8. YciioBue yCTOWYUBOCTH HEPEKYPCUBHOTO (PHIIBTpA:
1. momocel nepenatounot pyuxiun KX — ¢punbrpa 101KHBI OBITH PACIIONOKEHBI BHYTPH
OKPY’KHOCTH €IMHUYHOIO paJinyca;
2. Bcerja ycroiuus;
3. nomocsl nepenatounoit pynkuuu KX — punptpa 10mKHBI OBITH PACHOI0KEHBI B JIEBOM
MOJIYTNIOCKOCTH KOMIUIEKCHOM IIIOCKOCTH KOPHEH.

9. Kanonuueckasi popmMa peKypCUBHOTO YpaBHEHHsI TO3BOJISET:
1. yMEHBIINTH YHUCIIO AIEMEHTOB 3aJIePXKKU B J[Ba pa3a;
2. yMEHBIINUTH KOJIMUYECTBO ONEpPALMii CYMMUPOBaHHUs B JBa pasa;
3. yMEHBILIUTH B JIBa pa3a KOJIMYECTBO HEOOXOIUMBIX SUEEK MaMsITH.

IlepeyeHb KOHTPOJILHBIX 3aaHUI U (MJIM) BONIPOCOB ISl OLlEHKH C()OPMHUPOBAHHOCTH KOM-
nerennun [1K-8 (konTposupyemslii nHAMKATOP JocTH:KeHUs KommeTenuuu [MK-8.1)



1. Ykaxwute ¢popMy curnaia Ha Bbixojie aseMmenta ALl npuBeaeHHOM 00001IeHHOM (YHKITHO-
HanbpHOU cxembl LITTOC:

x) Xt  x[nT]  y[T]  y() (1)

®HY AL

dusn-
e CKHii
npouecc

A 4
A 4
A 4

IIOC » [TAII

4

COHY —

¢, == | x(t)e” " dt.

1
T

N‘—|'—‘N‘_‘

2. B popmyne oOpaTHOT0 KOMILIEKCHOTO IpeoOpasoBanus Oypre
yrHa T IpeACTaBisieT COOOM:

1. mepuon AMCKpETH3alUy CUTHAJIOB B CHCTEME;

2. YacTOTy KBaHTOBaHHsI CUTHAJIA IO BPEMEHHU;

3. mepuoj curHana;

4. Bpems HaOIIIOJICHHS CUTHAIIA.

BCIIN-

3. PaBenctBo IlapceBasis (Teopema) ycCTaHaBIMBAET:
1. cBsa3p MeXIy BHEpruel IUCKPETHOIO CHUTHaJla, BBIYMCIEHHOW BO BPEMEHHOH U 4a-
CTOTHOH 00JacTsX;
MUHHMAJIbHOE 3HAYEHHUE YaCTOThl KBAHTOBAHUS;
CBSI3b MEXKIY CIIEKTPAMM aHAJIOrOBOI'O M JUCKPETHOI'O CUTHAJIOB;
4. cBSI3b HENPEPHIBHOTO U AUCKPETHOTO npeodpazoBanus Oypee.

wn

4. O6paTHOe TucKpeTHOe mpeoOpa3oBaHue Oypbe nepruoANYECKON MOCIeI0BaTEIbHOCTH OIpeie-
JSI€TCS 3aBUCUMOCTBIO:

(o)

_ 2
X,(K)= 3 X, (e """ k=04,.N -1
2. n=0 ;
1 N-1
X[n]==Y"X(k)-W™,n=01..N -1
3 N =

5. B 6azoBoii onepauuu BII® (oneparun «6aboukay) cTpesika 0003HayaeT:

W K
1. oneparuto ymuoxxenus x0(k) Ha N
2. HalpaBJICHUE PACIIPOCTPAHECHUS CUTHATIA;
K
W
3. omeparuto ymHoxkenus x1(k) Ha N
4. omepaliiio MHBEPTHPOBAHMS 3HAKA.

6. HenpepbiBHbI iepuogudeckuii curHai X(t) MoskeT ObITh pasioxeH B psiix Dypbe, Mpu 3TOM KO-
3 PUIUEHTHI psAsla OTPEASISAIOTCS 110 3aBUCUMOCTSIM:



3.

2 % 2 T2 2 %

3, == [ x(V)dt, a == [ x(t)-cosketdt, b == [ x(t)-sinkeytt,
T, T, T,
2 2 2

x(t)e *dt.

0 |

1
Ck:?

| =

C, =_|_1 _[ X (t)-e *dt

7. OCHOBHBIM CBOMCTBOM OpPTOTOHAJBHBIX (DYHKIUH, HCIIOIB3YEMBIX JJIs1 POPMUPOBAHUS OPTOTO-
HaJIBHOTO 0as3uca, sIBJISETCS:

1.

2.

3.

PaBEHCTBO HYIIIO HHTETPaia, B3ATOTO OT MPOU3BEACHUS JIIOOBIX IBYX (YHKIUH Ha IEepHOJe
CUTHAJIA;

PaBEHCTBO HYJIIO HHTETpaia, B3ATOTO OT MIPOU3BEACHHUS BCeX (PYHKIMH Ha MEepHOJe CUTHA-
na;

CyMMa BceX (YHKIMH Ha MEepPHOE CUTHAIA PaBHA HYIIO.

8. YkaxxuTe CBOICTBA, XapaKTEPHBIE CIIEKTPaM JUCKPETHBIX CUTHAJIOB:

1.
2.

3.
4

5.

CIEKTp, & TAKXKE €ro MOAYJb U apTyMEHT, SIBISIOTCS HEMPEPHIBHBIMU (YHKIIUSIMHU YaCTOTHI;
CIICKTp, & TAKXKE €r0 MOAYJIb M aPTYMEHT, SBIISIOTCS MEPHOANICCKUMH (DYHKIIUSIMHU 4aCTO-
THI;

MIEPHO]I CIIEKTPa OMPEIEIAETCS UCKIIIOUUTEIBHO TIEPUOIOM BXOIHOTO CUTHAIIA;

JUTSL HEEPUOINYECKUX AUCKPETHBIX CUTHAJIOB ITEPHOJI CIIEKTPa PaBeH OECKOHEYHOCTH;
MOJYJIb CIIEKTpa — YeTHast (PYHKITUS YaCTOTHI.

9. DnalicHHT CTIeKTpa He MPOUCXOANT, €CIIH YacTOTa AUCKPETH3AIHH:

1. mpeBBIIa€T MAKCUMAJIBHYIO TPAHUYHYIO YaCTOTY CIIEKTpa CUTHAJA,
2. HE IPEBbIIIAET MAKCUMaJIbHYIO0 IPAHUYHYIO YAaCTOTY CIIEKTpa CUTHAIA;
3. paBHa rPaHUYHON YACTOTE CIIEKTPA CUTHAJA.

10. BeruncnutensHas cioxHocTh BIID ¢ ocHoBaHMeM 2 paBHa:

1. 2* N2 apupMeTHIeCcKnX OTepaIuii ¢ KOMIIEKCHBIME YHCIAMH;
2. N apudmeTnyecKux onepannii ¢ KOMIUIEKCHBIMHU YHCIaMH;

3. N2 apudMeTHIECKUX OMepalmii ¢ KOMIIEKCHBIMU YHCIIAMH;

4. n*k*N apudpmeTruecKkux oneparnuii ¢ KOMIUIEKCHbIMU YHCIIaMHU.

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLeHKH ¢(popMHPOBAHHOCTH KOM-

nerennun [1K-8 (konTposupyemsiii nHAMKATOP HocTH:KeHUs KommeTeHuu [MK-8.2)

1. Ykaxure BO3MOXKHEIC IMPpU3HAKHW CUTHAJIOB!:

1.
2.

5.

CHUTHAJIBI MOTYT ITPUHUMATh BEIIECTBEHHBIC 3HAYCHHUS;

(G yHKIIMOHATBHBIE 3aBUCUMOCTH, OMICHIBAIOIINE CUTHAIBI MOTYT TPHHUMATh KOMIUJIEKCHBIC
3HAYCHUS,

B (DYHKITMOHALHBIX 3aBUCUMOCTSIX, ONMCHIBAIOIINX CUTHAJBI, ApTYMEHTOM MOXET BBICTY-
MaTh TOJIBKO BPEMS,

B (DYHKIIMOHAJILHBIX 3aBUCUMOCTSIX, OMKCHIBAIOIINX CUTHAJIBI, QpTYyMEHTAMU MOTYT BBICTY-
MaTh KaK BpeMsl, TaK U MPOCTPAHCTBEHHAs KOOP/IMHATA;

CUTHAJIBI MOTYT OMHCHIBATHCS TOIBKO OJTHOMEPHBIMH (DYHKIIUSMHU.

2. Ilox ¢a30BbIM CHEKTPOM MEPHOAUYECKOTO CUTHAJIA TOHUMAIOT KO3(PULIMEHTHI:
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3, == [ x(t)d,
T 1
1. V2
P

a, :13_ X(t) - coskatdt,

o 7
b, =~ [ x(®)-sinkaytt,

3. V4
4. Pc= arctg (b, /a,).

3. UnTerpanbHoe npeoOpa3oBanue Pypbe MOKET ObITh HAWIEHO:
1. TonmpKO 11 aOCONIOTHO MHTETPUPYEMBIX CUTHAJIOB;
2. TOJBKO JUIS HETIEPUOJMUECKUX CUTHAIIOB,;
3. TOJNBKO JUIS NEPHOANIECKUX CHUTHAJIOB;
4. s TF0OBIX CHTHAJIOB.

4. JIMHEWHOCTh CIEKTpa JUCKPETHOTO CUTHAJIA OTIPEIETIAETCS:

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

1. ecnu

TO X(eij): alxl(eij)+ 052X2 (eij)-l-
2. ecin X[nT] =y X, [nT]*a2X2 [nT]*...*...

10 X(e"" )= ou X, (07 )* o, X, &7 ) ... ;
3. ecnn X[nT] =X, [nT]/a2X2 [nT]//

T0 X(e"" )=, X, (7" )/ v X, €7 )1... ;

5. Ilox >malicHHroM CeKTpOB MOHUMAKOT:
1. HajoXeHHe CIEKTPOB, 00YCIOBICHHOE JUCKPETH3AIel CUTHAJIOB 110 BPEMEHH;
2. HaJOXEHHE CIEKTPOB, 00YCIOBICHHOE JUCKPETU3ALUEH CUTHAIIOB 110 YPOBHIO;
3. HaJOXEHHUE CIIEKTPOB, 00YCIOBICHHOE JUCKPETH3alMel CUTHAJIOB 110 BPEMEHU U YPOB-
HIO.

6. Yxaxute popmy curaaia Ha Berxoze nementa L{AIT npuBeneHHOM 00001IeHHOMN QYHKITHO-
HanbpHOU cxembl LITTOC:

x) Xt  x[nT]  y[T]  y() (1)
®HY ALIIT

2. HOII AMIUIUTYAHBIM CIICKTPOM IICPUOJUYICCKOTI'O CUT'HAJIa TIOHUMArOT KOB(I)(I)I/ILII/ICHTBIZ
, 7

8 == j x(t)dt,
1. )

Dusn-
e CKHii
npouecc

A 4

COHY —

A 4
A 4
A 4
h 4

LIIOC

LIAII




3.
4.

N
a, =7 I X(t) - coskatdt,

2

) 7
b, == [ x@)-sinkod,

2

A =.a +b, .

7. Ha IMPUBCACHHBIX CIICKTPAJIBHBIX JUarpaMMax Ioa rnapaMeTpoM K IIOHHMAIOT:

Ak

A

Dy

agrONE

2 3 4 5 56 7 8 Kk 1.2 3 4 5 6 7 8 Kk
JUCKPETHOE BpeMS,
HOMEpP IUCKPETHOI'O YPOBHH,
HOMEP rapMOHUKH,
a0COJIFOTHOE 3HAYEHHE YaCTOTEL;
OTHOCHUTEJIBHOE 3HAYECHUE YaCTOTHI.

8. B pe3ynbraTe BbINOIHEHUS NpsMoro npeodpazoBanust Pypbe i JUCKPETHOTO CUTHAlIa

x(e™) = i X[nTJe ™™
n=0

NS

HOJIy4aroT:
CHEKTpP JTUCKPETHOIO CUTHAJIA;

aMIUTUTYAHO-YaCTOTHYIO XapaKTePUCTUKY CUCTEMBI;
aMIUIUTYIHO-(a30BYyI0 YaCTOTHYIO XapaKTEPUCTUKY CUCTEMBI;
(ha30BYIO XapaKTEPUCTUKY CUCTEMBI.

9. PaBenctBo IlapceBans (Teopema) yCTaHABIHMBAECT:

10.

1.

wn

CBS3b MEXAY JHEprued JUCKPETHOTO CHUTHAJA, BBIYMCIECHHON
CTOTHOH 00J1acTsX;

MHUHHMAaJIbHOC 3HAYCHHUEC YaCTOThI KBAHTOBAHUI,

CBSI3b MKy CIIEKTPaMH aHAJOTOBOTO M JIMCKPETHOTO CUTHAJIOB;
CBSI3b HETIPEPHIBHOTO M TUCKPETHOTO TIpeoOpazoBanus Dypbe.

I_[I/I(I)pOBBIMI/I Ha3bIBAOTCA CUTHAJIbBI:

arONE

HEIPEPBIBHBIE BO BPEMEHU;

HMMEIOILKE pa3phIBbI IEPBOTO POAA;
JUCKPETU3UPOBAHHBIE IO BPEMEHH;
JUCKPETU3UPOBAHHBIC 10 BPEMEHU U YPOBHIO;
JUCKPETU3UPOBAHHBIE IO YPOBHIO.

BO BPEMEHHON M 4a-



10

C = x(t)e *'dt.

o |

1
T

|-

11. B dopmyne oOpaTHOTrO KOMILIEKCHOTO IpeodpazoBanus Dypbe Be-

anurHa T npeacTasiiser coOoil:

NEPUOJ TUCKPETU3ALUU CUTHAJIOB B CUCTEME;
YacTOTY KBaHTOBAHMsI CUTHAJA 10 BPEMEHU;
IIEPUOJ] CUTHAJIA;

BpeMs HaOJII0/IEHUS CUTHAJIA.

AN s

12. CuBur (mepeHoc, cMELIEHHE) CIEeKTpa MO OCH YacTOT @ preso na 4acToTy 0 COOT-
BETCTBYET:

X|[nT]

1. YMHOKEHHIO HMCXOIHOU ITOCIIEI0BATEILHOCTH
e Jag nT

Ha KOMIUJIEKCHYIO JKCIIOHEHTY

2. 3ajiepsKKe HCXOHOI nocsienoBatebrocTn Ha 11 = () /T TaKTOB;

3. YMHOKCHUIO HWCXOJHOM MOCIeA0BaTEIbHOCTH X[nT] Ha KOMIUJICKCHYIO 3KCIIOHCH-

—JannT
Iy € Jay ;

4. YIpexICHHIO HCXOTHO mocTenoBaTenpHoCTr Ha 1 = ()) I'T raxros.

13. Jly1st HaXOXKACHHS aMILTUTYAHOTO U (ha30BOTO CIIEKTPOB JIUCKPETHOTO CUTHAJIA HEOOXOIMMO
HalTH:

1. Moaynb U apryMeHT OT PYHKIIMH, IOJy4aeMOW B PE3yJIbTaTe BBIOJIHEHUS IPSIMOTO
npeobpaszoBanust Oypee;

2. MOIyJNb M apTyMEHT OT (PYHKITUH, TOTy4aeMOi B pe3ysIbTaTe BHIIOJHEHUS 00PaTHOTO
npeoOpaszoBanusi Oypee;

3. YacTOTHYIO NMepeNaTOYHyI0 (GYHKIUIO JUCKPETHON CUCTEMB,

4. mepenaTovHy0 (QYHKIUIO TUCKPETHOH CUCTEMBI, KaK (DYHKIIUIO OT NICEBJOYACTOTHI;

14. B dpopmyne auckperHoro npeodpazoBanus Pypwe nepuoandeckoit nociegoparensHoctd N
OIIpeeIseT:

1. KOJIMYECTBO OTCUETOB MEPUOAUYECKOTO CUTHAIA;

2. mepuoJ CIEKTPaIbHONW XapaKTEPUCTUKU CUTHAIA;

3. HOMep TapMOHHUKH MEPUOIMIECKOTO CUTHATIA;

4. Homep oTcueTa JUCKPETHOIO CUTHAJIA.

IlepeyeHb KOHTPOJIbHBIX 32JaHUI U (WJIM) BONPOCOB /IS OLeHKH C(OPMHPOBAHHOCTH KOM-
nereduuu [K-8 (koHTpomMpyemblii HHAUKATOP AocTHKeHUs1 KomneTenmun ITK-8.3)

1. Yxaxute Gpopmy curnana Ha Boixoze sinementa ®HY npuBenenHoit 000011eHHON (yHKIIHO-
HanbpHOU cxembl LITTOC:
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x) Xt  x[nT]  y[T]  y() (1)

Puzn-
e CKuil » OHY » ALIIT » [IIIOC » [TAII » COHY —>
npoiece

1. HempepbIBHBIN CUTHAI;

2. CUTHaJ JUCKPETHBIH 110 YPOBHIO;

3. CHUTHaJ JUCKPETHBIN 110 BPEMEHH;

4. curHaja JUCKPETHBIN M0 BPEMEHH U YPOBHIO.

X(t) =Y ce’.
2. B xommexkcHoM psiie Dypbe k=—o0

4acTOTY AUCKPETU3ALNH HETIPEPHIBHOTO CUTHAJIA;
4acTOTY NEPBOM FapMOHUKH;

4aCTOTY OCHOBHOW FapMOHUKH;

4acTOTy MOAYJIALNY;

MOJIOCY MpONycKaHus PUIbTpa.

BEIIMYMHA (1 IPEJICTABISET COOOM:

agrwbdE

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

) X[nT]

1. YMHOXCHUIO HUCXOAHOU MOCICAOBATCIBHOCTH [ Ha KOMIUJICKCHYIO 3KCIIOHCH-
e JagnT

Ty ;

2. 3aICPIKKE I/ICXOI[HOI71 IIOCIIECA0BATCIIBHOCTHU HA O TaKTOB,

) nT]
3. YMHOXCHUIO HCXOJHOU TOCICAOBATCIIBHOCTU [ Ha KOMINICKCHYIO JSKCIIOHCHTY
e~ Jag nT

y nN=ay T
4. YHOPECKACHUTIO UCXOOHOU IMOCICAOBATCIIBHOCTHU Ha TaKTOB.

4. B 3aBHCUMOCTH, OIPE/ICISIONICH CBSI3b MEXKAY CIEKTPaMHU aHaJOroBOI'O CHTHANA M €ro JHC-
KPETHOT'O aHaJIora

X(ej“’T):l > X, j(a)+2—”mj
T T

qacToTa JUCKPETU3aAlMK CUTHAJIOB OMPCACIIACTCA:

o ="
1. 4 T-;
oot
2. 4 T-;
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A7 =M—.
3. A T;
—
4, A T

5. Bo3MOXHO 111 TpUMEHEHHEe AUCKPETHOTO npeolOpazoBanus Oypbe 1id KOHEYHON Henepuoanye-

CKOU mocieoBareibHocTH X[N]?
1. a, IpH ATOM MPEIoIaraeTcs MePUOAMISCKOE MPOIOIKCHUE HEIEPUOANYECKOTO CHIHA-

71a Ha OECKOHEYHOM MHTEPBAJIC;
2. HEeT, Ui 3TOr0 HEOOXOAUMO HCIIOIb30BaHHE HHTETPATBHOTO Iipeodpa3oBanus Oyphbe;
3. 1a BO3MOXHO 0€3 MepUOIUUECKOro MPOAOJKCHUS HEMEPHOANIECKOr0 CUTHAIA Ha OECKO-

HCYHOM HMHTCPBAJIC.

6.ITo aMIIATYTHBIM CIIEKTPOM MEPUOINIECKOTO CUTHAJIA TOHUMAIOT KOI((UITUCHTHI:
, 7
3, == [ x(t)d,
T,
1. 2
, 7
a, =— I X(t) - coska,tdt,
T,
2. 2
o 7
b == [ x(t)-sinkaytt,
T,
3. 2

4. A =\/ak+bk .

7. B xauecTBe OpTOTOHAJIBHOT'O 6331/108., HCIOJIB3YEMOTI'O AJId Pa3JIOKCHHUA CUTHAJIOB Ha 3JICMCHTAP-
HBIC COCTABJIAIOIINEC, MOTYT OBITH MCIIOJIb30BaHLI CJICOAYIOUC (1)}’HKIII/II/II
1 Cosaf, sinwt, cos2mft, sin2amt, ,coskayt,sinkat, .

2. Ck='A‘<em;
3. wit 2mwit, 3wit, ... koat,.

8. B dhopmye obpaTtHOro npeodpazoBanus Oypre A JUCKPETHOTO CUTHATA

s
x[nT] = 2T_7z [ (e )e™ ™ dw

T napametp T npezncrasiset coOoii:
NeproJT Mpeodpa3yeMoro CurHaia
I1ar TUCKPETU3allii CUTHAJA [0 YPOBHIO
3. Tepuoj KBaHTOBAHWSI CHTHAJIOB IO BPEMEHU;

™=

9. Cmeur (mepeHoc, cMelieHre) crektpa mo ocu dactor @ BmpaBo Ha wactory 0 COOT-
BETCTBYET:
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| ) X[nT]
. YMHOXCHHUIO HCXOJHOHU ITOCICAOBATCIIBHOCTH Ha KOMINIICKCHYIO SKCIIOHCHTY
e Jag nT .

n= @0 /'T TaKTOB;

y nT]
3. YMHOXCHUIO HCXOJHOU IOCICAOBATCIBHOCTH [ Ha KOMIUICKCHYIKO 3KCIIOHCH-

— JanT
e Jeg

2. 3aJIep’KKe UCXOJIHOM MOCIIeJ0BATEIbHOCTH Ha

n= a)o /T TaKTOB.

4. yrpexxIeHUIO UCXOJIHOM MOCIe0BaTeIbHOCTH Ha

10. CBs13p MCKAY CICKTpaMKU aHaJloroBOro CUrHajia v €ro JUCKpETHOro aHajiora yCTaHaBJIMBAcCT-

Cs 3aBUCHUMOCTBIO:
. e 0]
X(eJ”"T):l 3y X, ja)+2—7[m
TS T

B nmpuBeneHHON 3aBUCHMOCTH:

) : 2r
. Xle | T
. - CIIEKTP JUCKPETHOI'O CUTHAA, - KOIINU CHEKTPOB

AHaJIOI'OBOI'0 CHMIHaja,
) 27
2. - CIICKTpP aHAJIOTOBOI'0 CMI'HAJIa, - KOITMH CIICKTPOB

AUCKPETHOI'O CUTHAJIA,
3. T - MUHHAMAaJbHAs MOCTOSTHHAS BPEMCHH CUCTEMBI, OIIPCACIIAIOIIAA IICPHUOJ KBAHTOBA-

HHS CUTHAJIOB;
4. T - mepuoj KBaHTOBAHMSI CUTHAJIOB.

3. OueHoYHbIE cpecTBa (OLEHOYHbIE MATEPHAJIBI) ISl POBEIEHUs POMEKY-
TOYHOM aTTECTAMH 00YYAIIIMXCS M0 JUCHUILIMHE (MO1YJII0)

IlepeyeHb KOHTPOIBHBIX 3aaHUH U (MJIM) BOIPOCOB 1JIs1 OLEHKH C(hOPMUPOBAHHOCTH KOM-
nereduuu [K-1 (koHTpoMpyeMblit HHIUKATOP AocTHKeHus1 KomneTrennun ITK-1.1)

1. YcnoBue ycTOMUMBOCTH HEPEKYPCUBHOTO (DHUIIBTpA:
1. momtoce! nepeaarounoit pynkimun KX — punpTpa 10mKHBI OBITH pACIIONOKEHBI BHYTPU
OKPY>KHOCTH €IMHUYHOTO PAINyca;

2. Bcerja ycroiuus;
3. momtockl nepeaarouHoit pyukiuu KUX — punbTpa A01KHBI OBITH PAaCHOI0KEHBI B JI€BOU

TMOJIYIINIOCKOCTHU KOMILJIEKCHOM MIOCKOCTH KOpHCfI

2. YKaxuTe MPUYUHY, 110 KoTopoi anroput™ bI1d Ha3bIBalOT alropuTMOM C 3aMEIIEHUEM:
1. BXO/IHbIE U BBIXOJHbIE 3HAUECHUS 0a30BBIX OIEpallMii, a TAKXKE MPOMEKYTOUHbIE PE3YIlb-
TaThl, XPaHATCS B OJHUX U TEX K€ AUEHKaX MaMsITH;
2. BXOJIHbIE U BBIXOJHbIE 3HAUECHUS 0a30BBIX ONEpalMii XpaHATCS B OJTHUX U TEX Ke siuelKax
NaMsATH;
3. TpeOyeTcs nepecTaHOBKa UCXOIHON MOCIIEJ0BATEIbHOCTH OTCUETOB;
4. UCXO/IHBIE OTCUETHI XPAHATCA B TAMATH OTPaHUYEHHOTO 00beMa.
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3. KonmnuecTBo mapHbIX oneparuii yMmHoxxenue/cnoxxenue B bI1® pasHo:
1.N/2;
2. log2N;
3. 2N logz2N
3.N2,

4. JIuneiiHOe pa3HOCTHOE ypaBHEHUE BUAA

N-1
yIn]= 3 bix[n - i]

1=0 Ha3bIBACTCS:
1. ypaBuenuem KUX - puibtpa;
2. ypaBHenueM BUX — ¢punbTpa;
3. HOpPMUPOBAHHBIM PA3HOCTHBIM ypaBHEHUEM;
4. HecTallMHAPHBIM.

5. [lox »raliciHroM CEKTPOB NOHUMAIOT:
1. HajoXeHue CeKTPOB, 00YCIOBICHHOE JUCKPETH3alMel CUTHAJIOB 110 BPEMEHH;
2. HaJOXKEHHE CIEKTPOB, 00YCIOBICHHOE JUCKPETU3ALUEN CUTHAIIOB I10 YPOBHIO;
3. HaJOXEHHUE CIIEKTPOB, 00YCIOBICHHOE JUCKPETU3AIMel CUTHAIOB 110 BPEMEHH U YPOB-

HIO.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONPOCOB /JISA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHnun [1K-1 (koHTpoIMpyeMblii HHAMKATOP HocTH:KeHUs KommeTenuu [MK-1.2)

1. Anroputmsl BII® ¢ ocHoBaHMeM 2 mpeanoaaraor:

v
1. 3HAHKWE OTCUYCTOB AUCKPETHOI'O CUI'HajJla B 2 TOYKax,
2. ecnu YyCIOBUEC 1 He BBITIOJIHACTCS, TO IPUMCHCHUC aJITOpUTMaA bII® HCBO3MOXHO,
3.ecou YCJIOBUEC 1 He BBITTOJIHACTCA, TO UCXOJHYIO IMOCJICA0BATCIbHOCTD HGO6XOI[I/IMO npo-

v
JAOJDKUTB 10 OJbKakIero yncia 2 , JOIIOJIHUB ITOCJICI0OBATCIIbHOCTDb HeO6XO,Z[I/IMI:>IM KOJIN-

YECTBOM HYJIEH;
4. ecnu ycioBue | He BBINOJIHACTCS, TO UCXOIHYIO MTOCIIEI0BATEIbHOCTh HEOOX0AUMO yceUb

v
10 OnMOKaKIIero Yncia 2 ;

2. K ocHOBHBIM (hopMam peasinzalui peKypCUBHbBIX (PUIBTPOB OTHOCSATCS:
1. npsimasi;
2. KaHOHWYECKas;
3. mocneaoBaTeNnbHasl;
4. napasienpHasl.

3. KonnuectBo sranoB BII® mast N- ToueuHo# mociaen0BaTeNbHOCTH PaBHO:
1.N/2;
2. log2N;
3. 2N log2N
3.N2,

4. YcnoBue yCTOWYMBOCTH PEKYPCUBHOTO (QHIIBTpA:
1. mosmtoce! nepeaarounoit pyHkiun bBUX — punbTpa 10mKHBI OBITH pACHONIO0KEHBI BHYTPU
OKPY>KHOCTH €IMHUYHOI'O PaJinyca;
2. Bcerja yCTOWYMB;
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3. nmoxrocs! nepenatToyHoi pyHkimu BUX — ¢punbTpa 10mKHBI OBITH PACHIONI0KEHBI B JIEBOM
MOJYTIOCKOCTH KOMIUICKCHOM TUIOCKOCTH KOPHEH.

5. [Ipsimoe auckperHoe npeodpazoBanne Oypre NEPUOANUECKON MOCIEI0BATEILHOCTH OIIPEIeIsi-
€TCsl 3aBUCUMOCTBIO:

)2 5 5o Z

1. Tr=
N-1 _J-2ﬂnk
X,(k)=>X, (e N k=0L.N-1
2. n=0 :
1Nt j27r
X,[n]==> X, (kN ,n=0L..N-1
3 N =

6. B 6azoBoii onepannu BI1D (oneparun "6abo4yka) CHMBOI B IEHTPE 0003HAYACT:
1. onepanuio yMHOXKEHHS;
2. OTIepaIHIO CII0KEHUS/BEIYUTAHUS;
3. onepanuio CIOKEeHUS;
4. oriepanuio BHIYUTAHUSI.

7. KonnuecTtBo 3tanoB BII® asa N- ToueuHoil mocne0BaTeIbHOCTH PABHO:
1.N/2;
2. logzN;
3. 2N logzN
3.N2,

IlepeyeHb KOHTPOIBHBIX 3aaHUH U (MJIM) BOIPOCOB 1JIs1 OLEHKH C(hOPMUPOBAHHOCTH KOM-
nereduuu [K-8 (koHTpoMpyembliit HHAUKATOP AocTHKeHus1 komneTennun ITK-8.1)

1. OcHoBHbIE TOHATHUSI 0OPAOOTKU CUTHAJIOB.

2. Knaccudukarusi CUTHAIOB.

3. JluckpeTnsanusi CHTHAJIOB.

4. PaznoxeHue NepruoJuYecKiuX CUTHAJIOB B psia Dypbe.
5. UnTterpanbaoe npeobOpazoBanne Dypobe.

6. Lludpossie nporeccopsl 00pabOTKU CUTHAJIOB.

IlepeyeHb KOHTPOJIbHBIX 32JaHUI U (WJIM) BONPOCOB /IS OLeHKH C(OPMHPOBAHHOCTH KOM-
nereduuu [K-8 (koHTpomMpyemblii HHAUKATOP AocTHKeHUs1 KomneTennun ITK-8.2)

. MaremaTnyeckuii anmapar OMMCaHus TUCKPETHBIX CUTHAJIOB.

. Onucanune TUCKPETHBIN CUTHAIOB BO BPEMEHHOM U 4acTOTHOW 00J1acTH.

. CexTp IUCKPETHOTO CUTHAJA.

. CBoiicTBa CIEKTPOB JTUCKPETHBIX CUTHAJIOB.

. COOTHOIIEHNST MEXKAY CIIEKTPaMH aHAJIOTOBOTO M TUCKPETHOTO CHTHAJIOB.
. AJITOPUTMBI BBIYUCIICHUS TTOJIMHOMOB.

. [luckpetHoe mpeodpazoBanue Dypne.

8. luckpetHoe mpeoOpa3oBanue XapTiu.

9. JluckpeTHOE KOCHHYCHOE TpeoOpa3oBaHUeE.

10. MenuanssIil puabTp.

~NOoO ok wWwN -
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IlepeyeHb KOHTPOJIbHBIX 32/1aHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereniuu [IK-8 (koHTpoMpyeMblii HHAUKATOP AocTHKeHus KommeTenuuu ITK-8.3)

1. Aaroputmsl ObIcTporo npeodpazoBanus Oypoe.

2. lludpoBoii crieKTpaabHBIN aHATH3.

3. Ciy4aiiHbIe CUTHAJIBI U UX OCHOBHBIE XapaKTEPUCTHKH.
4. Lludpossie PUIBTPHI U UX CHHTE3.

5. AnantuBHas GUILTPALIHS.

6. Henuneiinas mudposas 00paboTka CUTHAIIOB.



